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1. lean u 3aa491 0CBOEHUS AU CIUTIIHHBI

OCHOBHBIMH eJSIMH U3YUYECHUS TUCUUIUIUHBI « T epMOAMHAMUKA U TEIIONEpeiayay sIB-

JSI0TCA
- NOATOTOBKA CTyACHTA K ACATCIBbHOCTU B COOTBCTCTBHUU C KBaHH(I)HKaHHOHHOﬁ XapaKTCpUCTU-
KOU MO HapaBJIECHUIO;
- OCBOCHHE OCHOBHBIX 3aKOHOB TEPMOJIMHAMHKHU, OCOOEHHOCTEH U 001acTel X MPUMEHCHHUS,
- 3HAKOMCTBO CO CITIOCO0aMU MepeHoca TEIIOThHl U MX OCHOBHBIMH 3aKOHAMH.

OcHOBHBIE 3aJa4H U3YUYCHUS JUCHUIUIUHBI « TepMoAMHAMUKA U TETIONepeaday
- (dopMmupoBaHHe 3HAHUA U YMEHUN, HEOOXOAUMBIX JUISI CAMOCTOSITEIbHOTO, 0OOCHOBAaHHOTO U
apryMEHTHPOBAHHOTO BBIOOPA METOJIOB PEUICHUS MPUKIATHBIX 33124 TEPMOJIUHAMUKH U TEILIO-
nepeaaun;

2.Mecto qucuunimubl B cTpykrype OOII 6akanaBpuara

VYueOnas qucnuiuimaa « TepMoanHaAMUKa M TETUIONepeiaday BXOAUT B OJIOK 00s3aTeTbHBIX
y4eOHBIX AUCUUIUIMH 0a30Boi yacTu 6a3oBoro mukia (b.1.1.15) o6pazoBaTensHON IpOrpaMMBI
CTIeUATTNTETA.

«TepMonMHAaMHMKa M TeEIJIONEpEaaya» B3aMMOCBs3aHa JIOTHUECKH M COJEpXKaTelbHO-
METOJIMYECKH CO CICAYIOUMMH AUCIUITMHAMU U TpakThukamu OOIL:

B 6asoeoii vacmu bnoka 1 (b.1.1):
- b.1.1.7. Beiciast MaTeMaTuka
- b.1.1.8. ®u3uka B NpOU3BOACTBEHHBIX U TEXHOJIOTHUYECKUX MPOIECCaX

B sapuamuenou wvacmu(b.1.2)

- b.1.2.8 IIpoekTrpoBaHuE TEXHOJOTHYECKUX MAIINH U KOMILJIEKCOB
B oucyunnunax no evibopy 6azoeoeo yuxna:

- b.1.JIB.2 O6opynoBaHue TEXHOIOTHYECKUX KOMILIEKCOB U OCHOBBI HAJIC)KHOCTH TEXHO-
JIOTUYECKUX MalIlH

3.1lepeveHb IJIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHUS MO JUCHMILIMHE (MOTYJII0), COOT-
HECEHHbIE ¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMM OCBOCHHSI 00Pa30BaTeJIbHOI MPOrPaMMBbl.

B pe3ynbrare ocBOGHUS TUCHUILTUHBI (MOIyJIs) Y 0Oydaronuxcst GopMHUPYIOTCS ClIEAyIO-
M€ KOMIIETEHIIMU U TOJDKHBI OBITh IOCTUTHYTHI CIIEAYIOIINE Pe3yIbTaThl 00y4eHUs KaK
sTan (OPMHUPOBAHUS COOTBETCTBYIOIIUX KOMIIETEHIIHIA:



B pe3yabTare ocBOeHUs

K;iff:e_ oOpa3oBaTe/IbHOM npo- IlepeyeHb NIAHNUPYEMBIX Pe3yJbTATOB 00y4YeHHS 1O
S— rpaMMbl 00y4arommics AMCUMILIHHE
OJIKEH 00J1a1aTh
OK-3 ['oToBHOCTBIO K camo- | 3HATh:
Pa3BUTHIO, CaMoOpeau- ® OCHOBHBIE 3aKOHBI TEPMOJAMHAMMKH U TEILIONEpe-
3alliy, KCIOJb30BaHUIO Ja4¥ X MPaAKTUYECKOe TPUMEHEHHE.

TBOPYCCKOI0 INOTCHIHA- | YMeTh:

BJIAa€CTh:

BEILECTB

1a ® DPACcCYUTHIBATH TEPMOAMHAMHYECKHUE MTPOLIECCHI U
TEIJIOBBIE TOTOKU

® HaBbIKaMU OIpeeTeHUs PU3NUECKUX CBOHCTB

4.CTpyKTYypa U colepKaHHue QU CUUILTHHBI

Buna yueOHoii padoThI Bcero ua- Cemectp
COB | 4

Ounan gopma
KonTakTHasi pabdoTa (BCero) 36 - 36
B Tom uuce: -
Jlexiuu 18 - 18
[Ipaktuueckue 3ansatus (I13) - - -
Cemunapsi (C) - - -
JlabopatopHusie pacoTsI (JIP) 18 - 18
CamocrosiTensHas padboTa (Bcero) 36 - 36
B ToMm uuce: -
KypcoBoii mpoekT (pabota) - - -
PacuetHO-rpadmdeckue paboThl 4 - 4
Pedepar - - -
Occe - - -
KoHnTponpHas padora (2 KOHTPOJIbHBIE pabOThI) 4 - 4
Jlpyeue 6udvi camocmosimenvHou pabomsl -
N3yyeHne IeKIMOHHOT0 MaTepuana 10 - 10
[ToAroToBKa K MPAKTHYECKUM 3aHSITUSIM - -
[ToaroToBKa K MPOMEXKYTOYHOMY/UTOTOBOMY TECTHPOBAHUIO - - -
H3ydeHue aureparypsl 10 - 10
Bun npoMexyTouHOI artecTauu (3a4er) 8 - 8
OO0mas Tpya0eMKOCTh yac./ 3ad. en 72/2 - 72/2

4.1. Conep:xanue pa3ie0B M CHUIIHHBI

Pazgen 1. [Ipenmer u meron TepmoauHaMuky. OCHOBHBIE TepMOAWHAMHUYECKUE GyHKUUU. |
3aKOH TEPMOJMHAMHMKHU U €ro 4acTHble ciydad. [lapamerpsl uneanpHOro raza. TepMmuueckue u
KaJIOPUYECKUE TTapaMEeTphbl. Y PaBHEHUE COCTOSIHUS MICANBbHOro rasa. Temnoemkocts. McTuHHAs
U Cpe/IHsAs TEIIOEMKOCTb; TEIUIOEMKOCTh N300apHOr0, M30XOPHOT'O U IMOJIUTPOITHOTO MIPOLIECCOB,
ypaBHeHHe Maiiepa; MaccoBasi, 00beMHast 1 MOJIIpHAst TETUIOEMKOCTh, CBSI3b MEX/Ty MAaCCOBOH U

MOJISIPHOM TEINTIOEMKOCTBIO. PacyeTr kaJopuuecKkux napaMeTpoB.

Pa3nen 2. TepMoarHaAMHUECKHUE TIPOLIECCH UACATIBHBIX ra30B. PaBHOBECHBIE U HEPABHOBECHBIE,
obpatuMbie U HeoOpaTuMmblie mporiecchl. [loaUTpONHBIA Tpolecc Kak Haubosiee OOIIMA, €ro




yacTHele ciydau. PabGouas ¥ TersoBas JauarpaMMmbl, H300pakeHHME IMpoleccoB. Pacuer
MPOLIECCOB HJ€aIbHOr0 raza (pacueT HayalbHbIX M KOHEYHBIX MapaMeTpoB, OMpEIeIeHUE
TEPMOJIMHAMHYECKUX (YHKIUN, paOOTHI M TEIUIOTHI).

Paznen 3. Il 3akoH TEepMOIMHAMHKHA IS OOpaTUMBIX W HEOOPATHMBIX IPOIECCOB.
Maremartnueckoe BblpaxkeHue Il 3aKkoHa (IPUHLMII CYIIECTBOBAHUS U BO3PACTaHMsI SHTPOIIHH).
DopMYJIHMPOBKHA BTOPOTO 3aKOHA.

Pa3nen 4. Kpyrossie npoueccs! nin ukibl. [ukn KapHo kak 3TaJIOHHBIN C TOYKH 3pEHUS
tepmuueckoro KIIJI, ero nocTonHcTBa U HEAOCTATKHU. . [{MKIIBI peaIbHBIX TEIJIOBBIX
nsurareneit: Orro, duzens u Tpunkiepa.

Pa3nen 5. TermmooOMeH. OCHOBHBIE TIOHATHS U Oonpe/ieieHus. Buabl TeriooOMeHa.
TennomnpoBonHocts. ['unoresa @ypre. AuddepennmanbHoe ypaBHEHHE TEIUIONPOBOJHOCTH.
VYcnoBUA OMHO3HAYHOCTHU.

Pa3nes 6. TenaonpoBogHOCTE IPU CTAlIMOHAPHOM pekuMe. OnpeneneHue s IIOCKO U
HUJIUHAPUYECKONW CTEHOK IIJIOTHOCTH TEIJIOBOrO MOTOKA U paclpeiesieHNs TEMIIEpaTyp Mo
ToJIIIMHE NpH rpaHnuHbIX yenosusx [ u Il pona. Kpurnueckuit amamerp usonsuuu
HUJIUHIPUYECKUX CTEHOK.

Pa3znen 7. KouBekTUBHBIN Tem1000MeH, ero BUAbL 3akoH HeioToHa —PuxMaHa.
Huddepennmanpapie ypaBHEHUSI KOHBEKTUBHOTO TETNIOOOMEHA — YPaBHEHHE SHEPTHH,
yYpaBHEHHSI JBM)KEHUS U CIUIOIIHOCTH. KpuTepun KWHEMaTHYECKOTO U TETUIOBOTO MOI00uSI.
O06001IeHHbIE YPAaBHEHHUS.

Pa3nea 8. TensiooTnaya npy BbIHYKA€HHOM JBUKCHHUH.

. [IpononpHOe 0OTekaHue MIaCTUHBI. TedeHne KUAKOCTU B TpyOax paznuyHoro ceyenus. [lome-
peuHoe o0TekaHue WIMHApa. SIBiIeHue oTpbiBa. 3MeHeHne Ko dHUIMeHTa TeIIO0TAAYH 10
nepuMeTpy monepeuno-odTekaemoro mumuHaApa. [Tyuku Tpy6. CTpykTypa 0000IIEHHBIX YpaB-
HEHHIA.

Paznen 9. Temmooranaya npu ¢cBOOOIHOM JBUKEHHH.

Mexanusmsl nporecca. TermiooomeH B 6onbiiom oobeme. Kputepuu INanunes, Apxumena,
['pacroda. CtpykTypa 06001eHHOTr0 ypaBHeHHs. KOHBEKTHBHBIN TETIIOOOMEH B OTPaHHYCHHBIX
IIPOCTPAHCTBAX.

Pasznea 10. Teruioo0MeH u3ryyeHuem.

[Ipupona ternoBoro u3iMydeHus. AGCOMOTHO yepHoe Teno. 3akoHbl Kupxroga, [lnanka, Buna,
3akon Credana-bonbnmana. TermmooOMeH n3mydeHneM depes npo3padnyto cpeay. OcoOeHHOCTH
U3JTy4eHus Ta30oB. TermiooOMeH U3Iy4eHrneM B 3aMKHYTol cucreme. Poib sxpanoB. Temnoodmen
W3JIy4€HHEM B NOTJIOMIAOIIEH cpene.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

MeTtoauka npenonaBaHus TUCHUIUIMHBIL « TepMonMHaMuKa U Teruionepeaada» 1 peau-
3a1Usl KOMIIETEHTHOCTHOTO MOJIX0/1a B U3JI0’KEHUU U BOCHPUSITHH MaTepuaia MnpeaycMaTpuBaeT
UCIIOJIb30BAaHUE CIIEAYIOUINX aKTUBHBIX U MHTEPAKTUBHBIX (OPM MPOBENEHUS IPYMIOBBIX, HH-
TUBUYaTbHBIX, ayJAUTOPHBIX 3aHATHA B COYETAHUU C BHEAYAUTOPHOU paboOTO C 1enblo ¢op-
MUPOBaHUSA U Pa3BUTHS MPOPECCUOHANBHBIX HAaBBIKOB 00yUYaIOUTUXCS:

- JIGKIIMOHHBIC 3aHATHS C HCIIOIH30BaHUEM Mpe3eHTaIuil B mporpamme Microsoft Power
Point

nabopaTropHble pabOTHI; MOATOTOBKA K BHITIOJHEHHIO JTA00paTOPHBIX paboT B iaboparo-
pusiX By3a;

— MOJTOTOBKA K BHITIOJTHEHUIO KOHTPOIBHOU PabOTHI;

— 3a1muTa J1abopaTopHBIX padoT;

— HCIIOJIb30BAHME MHTEPAKTUBHBIX (JOPM TEKYIIETO0 KOHTPOJA B (hopMe ayAHTOPHOTO H
BHEAYIUTOPHOTO UHTEPHET-TECTUPOBAHUS;



6. OneHo4HbIe cpeAcTBA AJIsl TEKYLIEro KOHTPOJISI yCIIeBAeMOCTH, IIPOMEKYTOYHOM aTTe-
CTAIlMH 110 UTOT'aM OCBOCHUSI AUCHMILIMHBI U y4eOHO-MeToaHYecKoe olecleyeHue caMo-
CTOSATEJIbLHOM padoThI CTYAEHTOB.

- BBIMIOJIHEHUE KOHTPOJBHBIX PabOT, MPeTyCMOTPEHHBIX paboyeil mporpaMmMoii;

— BBITIOJIHEHHE U 3aIlMTa PACYETHO-TpauIecKoil paboThl.

VY enbpHbIN BeC 3aHATHIA, IPOBOJUMBIX B MHTEPAKTUBHBIX (OpPMax, OINpeaesieH TIIaBHOU
[EJIBI0 00pa30BaTEIHHOM MPOTPAMMBI, OCOOCHHOCTHIO KOHTUHIEHTa 00YJaroNIuXCs M CoJepKa-
HUEM AUcUUIUINHBL «TepMoauHamMuKa U Terionepenada» U B 1enom coctasiger 50% ayau-
TOPHBIX 3aHATHM.  3aHATHA JEKIMOHHOrOo Tura cocTaBisitoT 50% oT oObeMa ayAUTOPHBIX
3aHATHIM.

O1neHoYHBIE CPENICTBA TEKYILET0 KOHTPOJISI YCIIEBAEMOCTH BKJIIOUYAIOT 3aJaHUs ¥ BOIIPOCHI KOH-
TPOJIBHOM pabOoThI, IK3aMeH 10 TUCIHUILIHHE.

6.1. ®oHA OLEHOYHBIX CPEACTB /sl MPOBEACHHUS NMPOMEKYTOYHON aTTeCTAMH 00y4aro-
IMXCS M0 IUCHUIIHHE (MOYJII0).

@OH/IBI OLIEHOYHBIX CPENCTB IJIsl MPOBEACHUS TEKYIIEH M MPOMEKYTOYHON aTTEeCTaIlHU
oOyyaromuxcs mo aucuuiuimHe «TepMoauHaMuKa M Teruionepeaaya» npuseaeHs! B [Ipumoxe-
HUU 2 K pabodeit mporpamme.

6.2. llIkana oueHUBAHUSA Pe3yJbTATOB IPOMEKYTOUHON ATTECTALMM U UX ONUCAHME:

®opMa NPOMEKYTOUYHOM aTTeCTAIUU: 3a4eT.

[TpomexxyTounast arrectamus oOyJaromuxcst B GopMe 3a4era MPOBOAUTCS 10 pe3ybTaTaM BbI-
MIOJTHEHHS BCEX BHUJIOB yU4E€OHOUW padOTHI, MPEIyCMOTPEHHBIX yUeOHBIM IJIAHOM 10 JAHHOM JHC-
rurunHe. OleHKa CTENeH! JOCTHKEHHS 00yJaIONUMUCS TUIAHUPYEMBIX Pe3yIbTaTOB 00Y4YCHUS
M0 JWCIMIUIMHE MPOBOAMTCS MPENOAaBaTeyeM, BEAYIIUM 3aHITHsS MO AUCIHUILTUHE METOJIOM
OKCIIEPTHOM OlleHKH. [lo uToramM MpPOMEXyTOYHON aTTEeCTAIlH MO0 JAUCHUIUITMHE BBICTABISIOTCS
oleHKH "3auTeHo" uian "He 3auTeHo"

OOmMMHU KpUTEPUSIMH OIICHKH OTBETOB MPU MPOBEICHUN TIPOMEKYTOUYHON aTTECTAIlUN
B (hopme 3aueTa ABIAIOTCS:

OIICHKA COJIEP>KaHMsI OTBETOB (TMOJHOTA M MIPABUIILHOCTH OTBETA, COOIIOICHUE JIOTHYE-
CKOH TTOCJIeIOBATEILHOCTH U3JIOKEHHS MaTepraia, 000CHOBAaHHOCTh BBIBOJIOB);

(dhopma M3JI0KEHUST OTBETA, OTpaXkarolias HaBBIKM U YMEHHMsI M3JIaraTh M OTCTaWBaTh
CBOE MHEHHE, OTBEYATh HA MMOCTABICHHBIC JTOTIOTHUTEIbHBIC BOIPOCHI.

Onenka 3a OTBET
XapakTepUCTHKa OTBETA

3adreHo Conepxanne maTepuaia o pacCMaTpuBa€MOMY BOIIPOCY PACKPHITO,
W3J105KE€HO TPAMOTHO U B ONPEEIEHHON JIOTMYECKON MOCIe0BaTEIbHO-
ctu. [IpogeMoHCTprUpOBaHBI TEOPETUUECKUE 3HAHUS TPOTPAMMHOTO U
COMYTCTBYIOIIETO MaTepuaia, cOpMUPOBAHHOCTh U YCTOHYMBOCTh
HaBBIKOB M yMeHUM. [TokazaHa cnocoOHOCTh M OCO3HAHHOCTh OCYIIECT-
BJICHUS JEUCTBUI C UCIOJb30BAHUEM ITOJTYUYECHHBIX 3HAHUI, HABBIKOB U
YMEHHUI TP pelieHnH Mpo(hecCHOHANBHBIX 3a1a4. JlomyIIeHbl O/1HA-
JIB€ HETOYHOCTH MPU OCBELIEHUH BTOPOCTENEHHBIX BOIIPOCOB, KOTOPHIE

HCIIPABJICHBI 11O 3aMCYAHU M.




He 3aureno

1. He packpbITO OCHOBHOE COJIepKaHHe yueOHOro MaTepuaia 1o Bcem
BOIIpOCaM 3K3aMCHAIIMOHHOT'O ouiera. Peun HCrpaMOTHasd, JOIMYIICHbI
OIINOKHU B OIpCaACICHUN HOHHTHﬁ, IIpH UCIIOJIb30OBAHUU TCPMUHOJIOTUH.
CTyIeHT He OCO3HAET CBsI3b 00CYKIaeMOT0 BOIIpOca C APYIrUMHU 00b-
eKTaMH JTUCHUIUTMHEL. J[OTOTHUTEbHBIE BOIIPOCH IPENoAaBaTeNs He
NPUBOIAT K KOPPEKILIUH COJEpKaHus 0TBeTa. He oTBeTHII Ha AOTONHU-
TEJIbHBIE BOIPOCHI.

2. OTBeTHI Ha BOIPOCH HK3aMEHAIIIOHHOTO OMJIeTa IIOJIHOCTHIO OTCYT-
CTBYIOT WK MPCACTABIIAIOT PAa3pPO3HCHHBIC 3HAHWA C CYIICCTBCHHBIMUA

OLLIMOKAMH.

3. OTKa3 oT OTBeTA.

6.3. YueOHo-MeTOAMYECKOE OOecneYeHHe CaMOCTOATEIbHOM padoThl 00y4aromuxcst 1o
JUCHUIJINHE (MOLYJII0)

Ne
/o

Ne paznena
JUCIUITUHBI

Meroaunueckue ykazaHus
10 BBINOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1.

Pasnen 1

YreHue TeKIMOHHOI0 MaTepuralia
N3ydeHue 0OCHOBHOM U JOTOJIHUTEILHOU IUTEPATypHI [ 1-5]
M3yueHne cripaBOYHOI JIUTEPATYPBI

Pazmen 2

YreHue JICKUHOHHOTO MaTepuaa
N3ydeHne OCHOBHOM U JOMOJIHUTEILHOU IUTEPATYpHI [ 1-5]
N3yuenne yaeOHO-METOIMIECKUX MATEPUATIOB

Paszgen 3

YreHue JISKUHOHHOTO MaTepuasa
WN3yyeHne OCHOBHOW M JONOJTHUTEIBHOM TUTEpaTypsl [1-5]

Pazmen 4

YreHue JICKUHOHHOTO MaTepuasa
N3ydyeHne 0OCHOBHOM U JOTOJIHUTEILHOU IUTEpATypHI [ 1-5]
CaMoCTOATENIbHOE BBINOJIHEHNE MPAKTUUECKUX 3aJIJaHUN

Pazgen 5

YTeHwne JEKIMOHHOTO MaTepHaa
N3yueHne OCHOBHOMW U IOMOJIHUTENIbHOU JTUTEpaTyphl [1-5]
N3yuenne yaeOHO-METONMIECKUX MATEPUATIOB

Pazgen 6

YreHue JIEKIIMOHHOTO MaTepuasa
H3ydyenre oCHOBHOM U JOTOJTHUTEILHOU TUTEPATypHhI [ 1-5]
CaMoCTOATENIbHOE BBINOJIHEHNE MPAKTUUECKUX 3aJJaHUN

Pazgen 7

UreHne JEKIMOHHOTO MaTepuaia
N3yueHne OCHOBHOMW U IOMOJHUTENIbHOU JTUTEpaTyphl [1-5]
M3yueHne cipaBouyHON TUTEPATYPHI

Pazgen 8

UreHue JEKIMOHHOTO MaTepuaia
N3yueHne OCHOBHOM U IOMOJHUTEIbHOU JTUTEpaTyphl [1-5]
N3yueHne cipaBoyHON JTUTEPATYPHI

Pazgen 9

YreHue JIEKIIMOHHOTO MaTreprasa
N3ydenre oCHOBHOM W JOTIOJTHUTEILHOU TUTEPaTypHhI [ 1-5]
CamocTOATENbHOE BBITIOJTHEHNE TPAKTUUECKUX 3aJaHu

10

Paszmen 10

YreHue JICKUHOHHOTO MaTepuasa
N3ydyeHne OCHOBHOM U JOMOJIHUTEILHOU IUTEPATYpHI [ 1-5]
N3yuenne yueOHO-METOUYECKUX MAaTePUAIOB




7. Y4eOHO-MeTOAMYECKOEe M HH(POpMALMOHHOE 0O0ecnieyeHHe U CHMILIUHBI.
a)OcHoBHas JIMTEpaTypa

1. Hcauenko B.II., Ocumnosa B.A., Cykomen A.C. Temnonepenaya. M.: Dueprus, 1969
2. KOpaeB b.H. «Texnnueckas repmoannamuka. Temonepenada». M.: Beicmas mikona,
1988

0) /lomoJiHUTe IbHAS JIUTEpPaTypa

1.KpacnomekoB E.A., Cykomen A.C. 3agaunuk no temionepenade. M.:Oneprus, 1980.
2. ITokycaes b.I'. ITpaktukym no temonepenaye. -M.:M3a-s8o MI'YUD, 2009.
3. 3onoroB B.A. [Ipaktukym no repmoannamuke. M. -13n-so0 MI'VUD,

8. MarepunajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUIIMHBI (MOAYJIs1)

Kadenpa obmamaer marepuanbHO-TeXHHYECKOH 0a3oil, oOecrmeunBaromieil nMpoBeacHHE

BCEX BUJIOB JIEKIIMOHHBIX, MPAKTUYECKUX U JTA0OPATOPHBIX 3aHATHH, MPEAyCMOTPEHHBIX y4eo-
HBIM ITIJIAHOM T10 TaHHOW M APYTUM JUCHUIUIMHAM. AyIUTOPHBIN (OHI BKIIOYAET B ceds ayau-
toputo 4203 ny1st IPaKTUYECKUX 3aHSTHI; labopaToputo 4104a.

KomnbroTepHslii kiace Qakynbprera oOecrieyrBaeT BBHIIOJHEHHWE BCEX BHJIOB IPOTpaMM U
BBIXOJ B UHTEPHET.

bubnmoreunslii pon obecriednBaeT CTYJEHTOB HEOOXO0AUMBIMU NUCTOYHUKAMU, TIEPEUNCIICH-
HBIMU BBILIIE.

MarepuanpHo-TexHuueckass 6a3a MockoBckoro Ilonmurexa cOOTBETCTBYET IEHCTBYIOIIUM
CaHMTApHBIM U IPOTUBONOXKAPHBIM HOPMaM M MIPABUIIAM.

9. MeToanyecKkne peKOMEeHIAIMH MPENoIaBaATETI0

JlanHblii pa3gen HacTosme pabodell mporpaMMbl IpeAHa3HAYeH Uil HAYMHAIOUINX TIpe-
nojaBaTesel U ClenualuCTOB-IIPAaKTUKOB, HE MMEIOIIHNX OIbITa IPENoJaBaTeIbCKON pabOThI.

Juctummaa «TepMoaguHaMuKa U TETJIoNepeiaday sBIsIeTCs 00s3aTeIbHON AUCIIUTIITMTHON
0a30Bol yacTu ydyeOHOro miaHa u obecreuynBaeT (GOPMHPOBAHHE KOMIIETEHTHOCTH B TECHOMU
CBSI3U C BAKHEHITMMH JUCIUIUIMHAMHU 0a30BOM M BapHATUBHON YacTell yueOHOro miaHa.

B ycnoBusix KoHCTpyHpoBaHUsl 00pa30BaTENIbHBIX CUCTEM Ha MPUHLUIAX KOMIETEHTHOCT-
HOT'0 IOJIX0/1a MIPOU30LLIO0 KOHIENTYaIbHOE U3MEHEHHUE POJIM MPENOIAaBATENS, KOTOPBIA HApALY
C TPaJULMOHHOM pOJBbI0 HOCHUTENS 3HAHMS BBINOJHSAET (YHKLIHIO OpPraHu3aTopa HaydHO-
MIOUCKOBOW pabOTHI CTyJI€HTa, KOHCYJIbTAHTA B MPOIEIypax BbIOOpa, 00pabOTKU U MHTEpIIpeTa-
U1 nHGOpMaLKU, HeOOXOAUMOM Ul MPAaKTUYECKOTO NEHCTBUSA M JAbHEHIIEro pa3BUTHs, YTO
JIOJKHO 00s13aTeNTbHO YUUTBIBATHCS NIPU MPOBEJACHUHN JICKIIMOHHBIX M MPAKTUUECKUX 3aHATHH 110
mucuuiuinHe «TepMoarHaMuKa U TeIionepenaday.

[IpenonaBanue TeopeTHUECKOro (JIEKIIMOHHOIO) Marepuasia no aucuuimHe «Tepmoau-
HaMHUKa U TEILIONepeaada OCYHIECTBIIAECTCA MO MOCIEN0BATEIbHO-IAPAJUIEIBHON CXeME Ha OC-
HOBE MEXAMCLUILIMHAPHON MHTErpalliy M YETKUX MEXAMCLUIIMHAPHBIX cBsizel B pamkax OII
u pabodero ydeOHoro riana nmo HampasieHuto 15.05.01 — I[IpoexkTupoBaHre TEXHOJIOTHUYECKUX
MAaIIMH U KOMIUJIEKCOB.

CrpykTypa M MOCII€A0BAaTEIIBHOCTh MIPOBEACHUS JIEKIIMOHHBIX 3aHATUN M J1aOOpaTOPHBIX
paboT 1Mo AMCUUIUIMHE Mpe/ICTaBlIeHa B IpUiIokKeHnn | k Hacrosmeit paboueit nmporpamme. [Ton-
poGHOE colepkaHHe OTAEIbHBIX pa3fesioB AUCHUILUINHBI « TepMoaMHAMUKa U TeIulonepenadar
paccMatpuBaeTcs B 1.4 paboyeil mporpaMMal.



LenecooOpa3Hble K MPUMEHEHHUIO B paMKaxX TUCIUILUIUHEI « TepMoauHaMIKa U Terionepe-
Jaday 00pa3oBaTelIbHbIC TEXHOJIOTHH M3JI0’KEHBI B 11.5 HACTOsAIIEH pabodeit mporpaMMel.

[IpumepHbIe BapuaHTBI 3aJaHUI 7S POMEKYTOYHOTO/ UTOTOBOTO KOHTPOJIS M MEepeUeHb
BOIPOCOB K 3K3aMEHY IO JUCHUIUIMHE TpeacTaBieHbl B coctabe ®OC no aucnumiuue B [Ipu-
JIOKeHUH 2 K paboueli mporpamme.

[lepeyeHb OCHOBHOM M JOIOJIHUTEIBHOW JIUTEPATYpbl U HOPMATHUBHBIX JOKYMEHTOB, He-
00XOIMMBIX B XOJI€ TMPEIMOJAaBaHUus TUCIUIUIMHEI «TepMoarMHaMKKa W TeTIonepeaayay, mpuBe-
JeH B 1.7 Hacrosmiei pabodeit mporpammel. [IpenogaBaTento cieayeT OpHeHTHPOBATh CTYICH-
TOB Ha HCIIOJIb30BAaHHE COBPEMEHHOW y4eOHON M CIPAaBOYHOHN JTUTEpPATyphl MPU MOATOTOBKE K
MIPOMEKYTOUYHOH M MTOTOBOM aTTECTAIIMM M BBIMOJHEHHUIO pacdyeTHO-Tpadudeckoil paboThl 1O
JUCLHUTLIINHE.

10. MeToanyeckne ykazaHus 00y4ar0mMMCs

MeTtoanueckue yKa3aHus 110 OCBOCHUIO JUCITUILINHBI

JIEKIIMOHHBIE 3aHATHUS MPOBOJSATCS B COOTBETCTBUU C COJACPKAHMEM HacTosel paboueit
IpOTrpaMMbl M IPEICTABIAIOT COOON M3JI0KEHHE CBEJCHUH O MPUMEHEHUHM OCHOBHBIX 3aKOHOB
TEPMOJIMHAMHMKH U TEIUIONepeadn MpU pa3paboTKe MPOLECCOB M almapaToB OYHCTKH aTMO-
cdepsl, CTOYHBIX BOJ M OTXOJIOB.

[Nocenienne NEKIMOHHBIX 3aHATUN SBIISIETCS 00s13aTEIBHBIM.

PerynspHoe noBTopeHHne MaTepuana KOHCIEKTOB JIEKIUM 10 KaXA0OMY pa3lelly B paMKax
HOJATOTOBKH K MPOMEKYTOUYHBIM U MTOTOBBIM (pOpMaM aTTecTaluu mo aucuurumne «Tepmosau-
HaMMKa U TeIUIonepesada SBIAETCS OJHUM W3 BaKHEHIIMX BUAOB CaMOCTOATENBHOM PabOThI
CTYJICHTa B TeueHHe, HeOOXOAUMON JJIsi KAaUeCTBEHHOM MOATOTOBKH K MPOMEXKYTOUHOM U UTO-
TOBOM aTTEeCTalMU 110 JUCLUILINHE.

B xone nexiuii 00y4arommumMcst peKOMEHIYeTCsI:

- BECTU KOHCIEKTHpPOBaHME yuyeOHOro Martepuana. JlomyckaeTcsi KOHCIIEKTUPOBAHHUE JIEK-
IIMOHHOT'O MaTepHaja MUCbMEHHBIM U KOMITBIOTEPHBIM CITIOCOOOM.

- o0Opamare BHUMAaHUE HAa KaTeropuu, (GopMyIupOBKH, pAaCKPHIBAIOIINE COAECPKAHNE TEX
WM UHBIX SIBJIEHUH U IIPOLIECCOB, HAYYHBIE BHIBOBI U IPAKTUYECKUE PEKOMEHIAINH 110 UX
IIPUMEHEHHIO;

- 3aJaBaTh IPENOAABATENI0 YTOUHSIOIINE BOIPOCHI C IIENIBIO MPABUIBHOIO TOHUMAHHUS
TEOPETUYECKHX IOJIOKEHUH, Pa3pEIICHNs CIIOPHBIX CUTYyalUH.

XenarenbHo OcTaBUTH B pab0ouMX KOHCIIEKTAX MOJIsA, Ha KOTOPHIX BO BHEAYAUTOPHOE BpEMS
MOKHO CJEJIaTh ITOMETKH W3 PEKOMEHJOBAHHOM JMTEPaTyphl, JOIOJHSIOIIME MaTepuall Ipo-
CJIyIIAHHOM JIEKIIMH, a TaKXKe MOAUYEPKHUBAIOIIME 0COOYI0 BaXKHOCTh T€X WJIM MHBIX TEOpETHYE-
CKHX IOJIOKEHHM.

Jlnisi yCHemHoro oBlaieHusi KypcoM HEOOXOIUMO TMOCeIaTh BCe JICKIMU, TaK KaK TeMa-
TUYECKHI MaTepruall B3aMMOCBSI3aH MEXY COOOM.

JlaGopaTopHble 3aHATHS — 3TO aKTHBHAsA (opma yueOHOro mpoiecca B Byse. [Ipu moaroros-
K€ K Ja0OpaTOpPHBIM 3aHATUAM O0Yy4arolEMycsi HEOOXOAUMO U3YYUTh OCHOBHYIO JINTEPATYPY,
O03HAKOMMTBCS C JIOIOJIHUTEIBLHOM JINTEpaTypoOH, y4eCcTb peKoMeHaanuu npenogasarens. [loce-
IIeHUE Ja0OPAaTOPHBIX 3aHATUI U aKTUBHOE Y4aCTHE B HUX SABISETCSA 0053aTEIIbHBIM.

[MonroroBka K 1aOOpaTOPHBIM 3aHATUSAM 0053aTEIBHO BKIIOYAET B Ce0sl M3yUeHUE KOHCIIEK-
TOB JIEKIIMOHHOT'O MaTepHaia.

Metoauyeckie yKa3aHus MO BBIMOJHEHUIO Pa3IMYHBIX ()OPM BHEAYIUTOPHON CaMOCTOs-
TEJIbHOM paboThI

BaxHO# 4acThl0 CaMOCTOSATENLHOM pabOTHI SBJIAETCS YTCHHE Y4eOHOH M HaydyHOU JMTepa-
Typbl. OCHOBHast (PyHKIMA y4eOHHUKOB - OPHEHTHPOBATH OOYYAIOMIErocs B CHUCTEME 3HAHWM,
YMEHUH U HaBBIKOB, KOTOPBIE JTOJKHBI OBITH YCBOCHBI MO JAHHOM JUCHUIUIMHE OyTyITMMH BbI-
IIyCKHUKaMHU.




Cnucok OCHOBHOW W JIOMOJHUTEILHON JTUTEPATyphl U 00S3aTENBHBIX K U3YYCHHUIO HOpMa-
TUBHO-IIPABOBBIX JOKYMEHTOB MO JUCIUIUIMHE «TepMOauHaMuKa U TeIjonepeaadya npuBeaeH
B 1.7 HacTosme pabodeit mporpammel. ClieqyeT OTaaBaTh MPEANOYTECHHE COBPEMEHHBIM JTUTE-
paTypHbIM UCTOYHHKAM IO COOTBETCTBYIOIIMM pa3jeiaM AUCHUILUIMHBI « TepMoauHaMuKa u Te-
rionepeaaya.

H3ydyeHne OCHOBHOM M JIONMOJHUTEILHOU, a TAK)KE CHOPABOYHOU JIUTEPATYPHI IO JTUCIIUII-
JIMHE MPOBOJAUTCS Ha PETYIISIPHONM OCHOBE B pa3pe3e KaxkJ0ro pasjelia, B COOTBETCTBUH C MIPUBE-
JIEHHBIMU B 1.6 pabodeill mporpaMMbl pEKOMEHIAMSAMU JIJISl TIOATOTOBKH K MPOMEXYTOYHOU U
WUTOTOBOM aTTeCTaluu Mo Jucuuiuinie « TepMoarMHaMuKa U TeTionepeaaya.

Perynsipnoe noBropeHre Marepralia KOHCIIEKTOB JICKIIMI MO KaXAOMY pa3fieiny B paMKax
MOJATOTOBKH K TEKYIIMM W UTOTOBBIM (popMaM KOHTPOJS MO AUCHUIUIHHE «TepMoanHaMuKa U
TeIIoTiepeiaday SBIACTCS OJHUM U3 BOXKHEHIINX BUIOB CAMOCTOSTEIHHOM paboOThl 00ydJarore-
rocs B TEUEHHE CeMecTpa, HeOOXOAUMOM ISl Ka4eCTBEHHOH MOATOTOBKH K UTOTOBOM arTecTa-
WY 0 JUCITATIINHE.

Meroanyeckie yKa3aHusl [0 MOATOTOBKE K IIPOMEXYTOYHOM/ HTONOBOM aTTECTAIIHH

[TpomexyTouHas arrectanus Mo AUCHUIUIMHE «TepMoauHaMuKa U TeIuIonepeaada» B 5-M
ceMecTpe mpoxoauT B ¢popme 3aueta. [IpuMepHbIif nepeyeHb BOIPOCOB K 3a4eTy M0 AUCIUILINHE
«TepMonnHamMKKa M Terionepeaayay U KpUTEpUH OLEHKH OTBETa 00Y4arolerocst Ha 3aueTe JUis
neneit popmuposanusi BPC u oueHkn copMUpOBaHHOCTH KOMIIETEHLIMH MPUBEIEH B COOTBET-
cTBytomeM noanyHkre [Ipmioxenun 2 k pabodeit mporpamMme.

ITogroroBka k 3a4eTy MpEAIOaracT U3y4eHUE PEKOMEHyEMOU JIMTEpaTypbl U KOHCIIEK-
TOB JIEKIIUH.



[Ipunoxenue 1
CtpykTypa ¥ copep:kaHue JUCLHUILIMHBI
«TepMoanHAMHKA U TemJIoNepenayar

Hamnpasnenune nonrorosku: 15.05.01
(uHKeHep)
®dopma 00yueHUsI — OUHAS

Paszgen

Cemectp

Henens cemectpa

Bunsr yueOHOM pabOTHI, BKIIIOYAs ca- Buabr camocTosiTensHOM paboTh
MOCTOSITEIBHYIO pab0Ty CTYyICHTOB U CTY/ZICHTOB
TPYAOEMKOCTh B Yyacax

®opmel aTTe-
CTaluu

J | 1IIC Jla6. | CPC | KCP | KP | KIT | PTP | Ped. KP

3a4ecT

Pazgen 1. Ilpenmer wu  MeTon
TEPMOJIMHAMUKH. OCHOBHBIE
TepMoAMHAMUYecKrne GyHKIMH. 1 3aKOH
TEPMOJMHAMUKHA U €0 YACTHBIE CIy4au.
[TapameTpsl UJI€aIbHOTO rasa.
Tepmuueckue u KaJIOPUUECKUE
napaMeTpbl.  YpaBHEHUE  COCTOSIHUSA
HUJICAIIBHOTO rasa. TennoemMKoCTb.
UctuHHas ©W cCpenHsisi TEIIOEMKOCTb;
TEIIOEMKOCTh U300apHOT0, M30XOPHOTO
Y MOJIUTPOITHOTO MPOIECCOB, YPABHEHUE
Maiiepa;  maccoBas, oOOBeMHasT W
MOJISIpHAs TEMJIOEMKOCTb, CBA3b MEXKIY
MacCOBOHM U MOJIIPHOH TEIUIOEMKOCTBIO.

Pa3zpgen 2. TepMoauHamMuyeckue
IPOIIECCHI U/IeaTbHBIX ra3os.
PaBHOBecHBIE " HEpaBHOBECHBIE,
oOpatumble U HeoOpaTHMbIE MPOIECCHI.




[TomuTponHeIi Tpomecc Kak HamboJjee
o0mmui, ero yactHele ciydau. Pabovas u
TETUIOBAasl  JUAarpaMMbl, H300paKeHHE
IPOIIECCOB. Pacuer MPOIIECCOB
UICATBHOTO Ta3a (pacueT HadaIbHBIX U
KOHEYHBIX I[apaMeTpOB, OMpPEICICHUE
TEPMOJAMHAMUYECKUX (PYHKIUH, pabOThI
Y TETUIOTHI).

Pasznea 3. Il 3ak0H TepMOIMHAMUKHU IJIsI
00paTUMBIX ¥ HEOOPATUMBIX IPOLIECCOB.
Marematuueckoe Bbipaxkenue Il 3akona
(mpuHIUT CYLLIECTBOBAHHUS "
BO3paCTaHUs SHTPOIIHH).
DOopMYyTUPOBKH BTOPOT'O 3aKOHA.

Pasznean 4. Kpyroselie nmponecchl uiu

U KIbL. [IpsiMble 1 0OpaTHBIE IUKIIBIL.
[uxn KapHO Kak 3TaJIOHHBINA C TOYKH
3penus tepmuueckoro KIIJI, ero
JIOCTOMHCTBA U HeJoCcTaTKU. [{uKbI
peanbHBIX TEIUIOBBIX ABUrareneu: OTTo,
Hwnzens u Tpunkiepa.
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Pa3nen 5. TermooomeHn. OCHOBHBIE
TIOHSATHS U OTIpe/ieieHus. Bub
TerioooMeHa. TernaonpoBOgHOCTS.
['unoreza ®ypre. Juddepennnansaoe
ypaBHEHHE TETUIONIPOBOTHOCTH. Y CIIOBUS
OJTHO3HAYHOCTH.

Pa3nes 6. TennonpoBogHOCTD ITpH
CTallMOHApPHOM pekume. Pelienne

Qg epeHIaIbHOr0 YpaBHEHUS
TEIUIONPOBOAHOCTH C YUETOM
FPaHUYHBIX yciaoBui. OnpeneneHue
IUIOTHOCTH TEIUIOBOTO MOTOKA U
pacrpezesieHus TeMIEepaTyp 1Mo TOJIIUHE
JUTISL TNTOCKOM M LIMJTMHAPUYECKON CTEHOK




nipu rpannyHbix yenoBusix [ u III pona.
Kputnueckuit nuameTp U30s1UU
WIMHJIPUYECKUX CTEHOK.

Pa3nen 7. KoHBEeKTUBHEBIN TEMIIIO0OMEH,
ero BuAbl. 3akoH Hrrotona —Puxmana.
JuddepenunanbHble ypaBHEHHS
KOHBEKTHBHOI'O TEIIJIOOOMEHA —
ypaBHEHUE SHEPTUU, YPABHEHUS
JIBYDKEHHS M CIUIOITHOCTH.
MogenupoBaHue MPOLECCOB
KOHBEKTHBHOT'O TEMJI000MEHA C
MOMOIIBIO TeOpUH moaoous. Kpurepuu
KUHEMaTHYSCKOr'0 U TEIIOBOI'O

O 00uSL.

Pasznen 8. Tenmioornauya npu BbIHYK-
JE€HHOM JIBHKCHUH.

Kpurepun Ilekne u [Tpanaris. Yucio
Hyccensra..

[IpononsHOE OOTEKaHME IIIACTUHEL. Te-
YEHHE KUAKOCTH B TPYOaX pa3IMyHOTO
ceuenus. [lonepeunoe o0Texanue 1u-
nuHapa. fBnenue orpeiBa. MI3MeHeHue
Kod(uImenHTa TEII00TAaur Mo MepH-
METPY MOIMEPEUHO-00TEKAeMOT0 IIUITHH-
npa. [Tyaku tpy0. CTpykTypa 0600111eH-
HBIX YPABHEHUM.

Paznen 9. Tensioornaya npu ¢Bo001-
HOM JIBH:KEHHH.

Mexanu3msl nponecca. DopMbl ABUKE-
Hus B 60sb110M 00beme. Kputepuu ['a-
munes, Apxumena, ['pacroda. Ctpykrypa
000011IeHHOTO ypaBHEHHUS JJIs1 MHTEH-
CHBHOCTH TemiooOMeHa. KoHBEeKTHBHEIN
TEMI000MEH B OTPaHHYEHHBIX TIPO-
CTPaHCTBAaxX.

44




Paznen 10. Temioo0MeH H3JIy4eHHEM. 4 8 1 4
[Ipupona rernoBoro u3mydeHus. AGco-
JIOTHO 4YepHoe Teno. 3akoHbl Kupxroda,
[Tnanka, Buna. 3akon Credana-
bonwsimana.. TermmoooMeH nznydeHueM
yepes npo3paunyro cpexy. OcodeHHOCTH
W3JIYYCHUS Ta30B.

Hroro 18 - 18 36 + 2

3asenytommii kageapoit TuHIIII x.T.H., go. /I1.A. Hekpacos/




[Ipunoxenue 2

MUHHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOM ®EJEPAIINIA
®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE Y4-
PEKJIEHUE BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

Hamnpasnenne noarorosku: 15.05.01 — I[IpoekTrpoBaHue TEXHOJOTMYECKUX MAIIMH U KOM-

MJICKCOB
[Ipodunb: «IIpoexTrpoBaHuEe TEXHOIOTHYECKUX KOMIUIEKCOB B MAalIMHO-
CTPOECHUI)
dopma 00y4yeHHUS: OYHas
Kadenpa: TepMoauHaMuKa 1 HEPAaBHOBECHBIE ITPOLIECCHI IIEPEHOCA
®OOH/I OHUEHOYHBIX CPEJICTB
o AMCHUIJIMHE
«TepMoaMHaMKKa U TEIUIONIEpEIada»:
CocraBuTenu:

Mocksa, 2018 rox



1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHHeM 3TAnoB uxX (OpMHUPOBAHUSA B MpoLecce OCBOEHUS
AMCUMILIUHBIL. DOpMBI KOHTPOIA (popMHUPOBAHUA KOMIIETEHIIUI

B pe3ynbraTe 0CBOCHHS IUCHUIUIMHBI (MOAYIS) (POPMHUPYIOTCS CleAYIONNEe KOMIETEHIIUN:

Jrtansl ¢op-
MHPOBAHUS
Komnerenuus Ko mo ®I'OC ®opmMa KOHTPOJIA P
(pa3neJinl auc-
IUTLIHHBI)
OK-3 ToToBHOCTRIO K camopa3Bu- | IIpoMeKyTOYHbIH KOH-

THIO, CaMOpealu3alii, HC- | TPOJIb: 3a4eT
MOJB30BAaHUIO  TBOpUECKOro | Tekyumuii KOHTPOJIb:
MOTeHIMaNa 3amuTa J1abopaToOpHBIX pa-
oot

B npouecce ocBoeHust 00pazoBaTeNbHON MPOrpaMMbl JaHHBIE KOMIIETEHIIMH, B TOM YHUC-
J€ MX OTIEJbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS IO3TAITHO B XOJI€ OCBOCHHS OOYYarOIIUMHUCS
JUCLUUIUTMH (MOZYJel), MPAaKTUK B COOTBETCTBUU C Y4EOHBIM IJIAHOM M KaJeHIapHbIM Trpadu-
KOM y4eOHOTO Iporiecca.

2. Iloka3aTenu M KpUTEPHUH OLleHUBAHUSA KOMIIETEHIUI NPH W3YyYeHHH TUCHUILIUHBI, ONU-
caHUe IKAJ OLeHNBAHUS

[Tokazarenem OLIEHWBAHUS KOMIIETCHIIMNA Ha PA3UYHBIX 3Tanax ux (GOPMUPOBAHUS SIB-
JSETCS. JTOCTIKEHUE OOYYAIOIIMMHUCS TUIAHHUPYEMBIX PE3yJbTAaTOB OOYUYCHHS IO JUCIUILUIHHE
(MoyII0).

2.1 KpuTepuu oueHKH OTBETA HA 3a4eTe
(¢popmupoBanue komnerenuuii OK-3)

3auteHo: 00ydJaroUUiicss TEMOHCTPUPYET CHCTEMHBIE TEOPETHUECKUE 3HAHUS, BIIAJCET
TEPMUHAMH, JIEJIaeT apryMEHTHPOBAHHBIC BHIBOJIBI I 000OIICHUS, TPUBOAUT MTPUMEPHI, TIOKA3bI-
BAET CIIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOUHSIOLINE BOIPOCHI.

OOyuaronuiicss Ha XOpOIIeM YPOBHE BIIaJIEET TOTOBHOCTHIO K CAaMOPa3BUTHIO, caMopea-
JU3alMK, UCTIOIB30BAHMIO TBOpUeckoro norenuuana (OK-3)

He 3auTeno: oOyuarommiicsi JEMOHCTPHUPYET HE3HAHNE TEOPETHUECKUX OCHOB IpEIMe-
Ta, HE YMEET JieNlaTh apryMEHTUPOBAHHBIE BHIBOJIBI M IIPUBOJIUTH IIPUMEPHI, TOKa3bIBaeT ciadoe
BJIaJICHHE MOHOJIOTUYECKOH pedblo, HE BIIaJICET TEPMUHAMH, IPOSIBIISIET OTCYTCTBHE JIOTHYHO-
CTH U TIOCJIEZIOBATEILHOCTH M3JI0KEHUS, IENIACT OIUOKH, KOTOPBIE HE MOXKET UCTIPABUTH JTaKe
MIPU KOPPEKIIMH MPETo1aBaTesIeM, OTKa3bIBAETCS OTBEUATh Ha JIOTIOJTHUTEIBHBIC BOTIPOCHL.

OOyuaromuiicss He BJa/ieeT TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATIH3AIMU, UCTIOIb30-
BaHMIO TBOpUeckoro nmoreHnuana (OK-3)

2.2 Kpurtepuu oueHku padoTbl 00y4arIerocs Ha jadopaTropHbIxX 3aHsaTusaX (popmMupoBa-
Hue komnerenunii OK-3)

«5» (OTJIMYHO): BBIMOJHEHBI BCE MPAKTUYECKUE 3aJ]aHUs, TPEAYCMOTPEHHBIEC MTPaKTUYe-



CKUMHU 3aHATHIMHU, 00y4arOIUIACS 4eTKO 1 0e3 OIMOOK OTBETUI Ha BCe KOHTPOJBHBIE BOIIPOCHI,
aKTUBHO pabOTall Ha MPAKTHYECKUX 3aHATHUSIX.

OOyuaromumiics:

Ha BBICOKOM YPOBHE BJIaJIe€T FOTOBHOCTBIO K CAaMOPa3BUTHUIO, CaMOpPEaIU3alliy, UCIIOIb-
30BaHUI0 TBOpueckoro norennuana (OK-3)

«4» (X0poIII0): BHITIOJHEHBI BCE MPAKTUYECKHUE 3aJIaHUsl, MPEAYCMOTPEHHBIC MTPAKTHYIC-
CKUMHU 3aHATHIMH, O0YYAIONIHICS ¢ KOPPEKTUPYIOIIUMH 3aMEYaHUSIMH TIPENOaBaTe sl OTBETHII
Ha BCC KOHTPOJIbHBIC BOIIPOCHI, JOCTATOYHO aKTUBHO pa60TaJ1 Ha NPAKTUYCCKUX 3aHATHAX.
OO6yuaromuiicst:
XOpOIIIO BJaJIeET TOTOBHOCTHIO K CAMOPAa3BUTHIO, CaMOPEATU3allH, UCIIOJIb30BAHHIO
TBOpUeckoro norednuana (OK-3)

«3» (Y10BJIETBOPHUTEIbHO): BHITIOJIHEHBI BCE MPAKTUYECKHUE 3aJIaHUsI, TIPEITYCMOT-
pEHHBIC MPAKTUYECKUMU 3aHATHSAMH C 3aMEYaHUSIMH TPEToAaBaTens; 00yJarolIMics OTBETHI
Ha BCE€ KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMH.

OOyuvarommmiics:
Ha y/IOBJIETBOPUTEIIHFHOM YPOBHE BJIaJIe€T TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEaIIH-
3alluy, UCIO0JIb30BaHUIO TBOpUeckoro norenmuana (OK-3)

«2» (HeyJAOBJIETBOPUTEJIbHO): OOYYarOIIMICS HE BBIMOJHWI WM BBITOJHUI HeTpa-
BUJIBHO NPAaKTUYECKUE 3aJJaHUs, IPEIYCMOTPEHHBIE TPAKTUUECKUMHU 3aHITUSAMU; CTYAEHT OTBe-
THJI HA KOHTPOJIbHBIE BOTIPOCHI ¢ OITMOKAMU HJIM HE OTBETHII HA KOHTPOJIbHBIE BOTIPOCHI.

OO6yuaromuiicst:

HE BJIAJICET TOTOBHOCTBIO K CAMOPA3BUTHIO, CaMOpEaIn3allii, UCIIO0Ib30BaHUIO TBOP-
yeckoro noteHiuana (OK-3)

2.3 Kpurepum OleHKH KOHTPOJIbHOI padoThI
(¢popmupoBanune komnerenuuii (OK-3)

5» (0TJIMYHO): BCe 33/1aHUsI KOHTPOJIHHOM PaOOTHI BHIIOJIHEHBI 0€3 OIMOOK B TEUCHUE
OTBEJCHHOTO Ha paboOTy BpeMEHH; padoTa BBHIMOJHEHA CAMOCTOSTEIHHO, MMPUCYTCTBYIOT COOCT-
BEHHBIC 0000IICHNYS, 3aKIIFOUYCHUS ¥ BHIBOBI.

OO0yuaromuiicst:

Ha BBICOKOM YPOBHE BJIQJIC€T TOTOBHOCTBIO K CaMOpa3BUTHIO, caMOpeaTu3aliu, UcC-
MOJIb30BaHUIO TBopUeckoro noteHuana(OK-3)

«4» (Xopomo): 3aJaHUsI KOHTPOJIBHOW pa0OThI BBIOJHEHBI C HE3HAYUTEITHHBIMU 3aMe-
YaHUSIMHU B MOJHOM 00beMe MO0 OTCYTCTBYET pelIeHHe OJHOrO 3aJaHus; paboTa BbINOIHEHA
CaMOCTOSITENILHO, MIPUCYTCTBYIOT COOCTBEHHBIE 000OINEHNS, 3aKIIOYCHHSI U BBIBOJIBI, OTCYTCT-
BYIOT I'pyObie opdorpaduueckre U MyHKTyallMOHHBIE OIUOKH.

OOyuvaromuiics:

XOpOILIO BIIaJIEeT TOTOBHOCThIO K CAMOPA3BUTHIO, CAMOpPEaTU3allii, UCIIOIb30BAHHUIO
TBOpueckoro norenmuana (OK-3)

«3» (Y10BJIETBOPHUTEIbHO): 337aHUsI KOHTPOJILHOW paboOThl MMEIOT 3HAUYUTENIbHBIC 3a-
Me4aHus1; paboTa BHITIOJIHEHA CAMOCTOSITEIHHO, IPUCYTCTBYIOT COOCTBEHHBIE 0000IICHHS; TIPH-
CYTCTBYIOT TpyObIe opdorpaduieckre 1 MyHKTYal[HOHHbIE OLTHOKH.

OO0yuaromuiics:

Ha YJIOBJICTBOPUTCIHbHOM YPOBHC BJIAJACCT TOTOBHOCTBHO K CaMOpa?)BI/ITI/HO, CaMOpeaJII/ISaL[I/II/I,
HCITOJIB30BaHUIO TBOpUeckoro notenimana (OK-3)
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2.6.

«2» (HeyI0BJIETBOPUTEJIBHO): 33J]aHUs B KOHTPOJILHON pabOTe BHITIOJIHEHBI HE
MOJIHOCTBIO WJIM HETPABUIHHO; OTCYTCTBYIOT WJIM CII€IaHbl HEMPABHILHO BBIBOJBI M 0000IIIe-
HUS;, PUCYTCTBYIOT TpyObIe opdorpaduuecKkre U MyHKTYaIlMOHHBIE OITUOKH.

OOyuarommiics:
HE BJIaJICE€T TOTOBHOCTHIO K CAMOPa3BUTHIO, CaMOpeaIn3alui UCIOIb30BaHUIO, TBOP-
yeckoro nmoteHiuana (OK-3)

AUCHUILINHE B pa3pe3e 1eCKPUIITOPOB «3HATH/ yMeTh/ BJIAeTh»:

HTorossie nokasarejn 0a/11bHON OLEHKH ¢()OPMUPOBAHHOCTH KOMIIETEHIM 110

OK-3 BnageeT roTOBHOCTBIO K CAMOPA3BUTHUIO, CAMOPEAIM3AIINH, UCIIOJIb30BAaHUIO0 TBOPYECKOTO MOTEH-

HbI TEPMOJMHA-
MUKH U TETUIOIe-
peaady ux mpakx-
TUYECKOEe pUMe-
HEHHUE.
COBPEMEHHBIE
METObI OIIpeie-
MEHUsI TEPMOJIH-

[TOJTHOE OTCYTCT-
BUC UJIX HEOAOCTA-
TOYHOE COOTBET-
CTBHE CIEAYIOIINX
BHAHWI: OCHOBHEIC
BAaKOHBI TEPMOU-
HaMUKH H TEILJIO-
[iepetaqyu ux

CTBHE CIEAYIOUINX 3HAHUM:
DCHOBHBIE 3aKOHBI TEPMO-
MMHAMHKH U TEIUIoNepea-
HU UX MIPAKTHYECKOE TpH-
MECHEHHE;

COBPEMEHHBIE METOBI OII-
peneneHns: TepMOTMHAMHU-
HECKHUX M TETIO(PH3MUECKUX

HOE COOTBETCTBHE ClIe-
MYOLIUX 3HAHUW: OC-
HOBHbBIE 3aKOHBI TEPMO-|
MUHAMWKH U TEII0Ie-
peaadyu ux mpakThye-
CKOE€ IPUMEHEHHUE;
COBPEMEHHBIE METOIbI
DIIPENETEHUS TEPMO-

uana
Kpurepun oueHuBanus
Iloka3zarennb
2 3 4 5
3HATh: OO6yuarommiicss | OGyuaronuiics neMoHcT- | OOyvaromuiics ne- OO6yuarommiics
OCHOBHBIC 3aKO-ICMOHCTPUPYCT PUPYCT HCIIOJIHOC COOTBCT- MOHCTPUPYCT HaCTUY- HACMOHCTPHUPYCT

[TOJIHOE COOTBETCT-
BUE CIEIYIOLINX
BHAHWI: OCHOBHEIC
BaKOHBI TEPMOIH-
HaAMUKH U TEIIJIO-
[iepefadu ux mpax-
THYECKOEe TIpUMe-
HEHNE; COBPEMEH-

MOEMKOCTh U
TeTUIONPOBO/I-
HOCTh MaTepHa-
NOB;
pacCcUUTHIBATh
repMOIMHAMIYe-
CKHE MTPOLIECCHI U
FEIIJIOBBIC ITOTOKH

MOCTATOYHOM CTe-
[ICHU YMEET Ompe-
MEeATh TEII0CM-
KOCTb U TEIJIONPO-
BOJHOCTEL MaTe-
pUaJoB;
paccuuThIBaTh
repMOJUHAMUYE-
CKUE MPOLECCHl U
TE€IIJIOBBIC ITOTOKH

CTBHE CIEAYIOIIUX YMEHUN:
DIPENEIATH TEIIOEMKOCTh
[ TEIJIONPOBOAHOCTb MaTe-
pHAJIOB;

paccYuThIBaTh TEPMOJIU-
HaMU4ECKHE IPOLIECCHI U

CCIIJIOBBIC TIOTOKN
. Homyckarorcs 3Hauun-
TeJIbHBIE OLIUOKH, POSIB-
JSIeTCsl HETOCTaTOUYHOCTh
YMEHH, 10 psiy MoKa3a-

COOTBETCTBUE CJIE-
MYIOIIAX YMEHHI: OM-
pEeleNATh TEeII0EM-
KOCTb M TEIJIONPOBO/I-
HOCTh MaTEpPHAaJIOB;
paccurThIBaTh TEPMO-
MUHAMUAYECKHE MPOIIECH
ChI U TEIUIOBbIE TOTOKHU
YMeHUs OCBOCHBI,
HO JIOITYCKaIOTCs He-
3HAUYUTEIIbHbIE

HAMHUYECKUX U [IPAKTHYECKOE CBOMCTB BellecTB. /lonyc- OUHAMUYECKHX U TEN- HbIE METOJBI OIpe-
reruiou3nue-  [PUMEHEHUE; KaroTCs 3HAYUTEIbHBIE MO(U3NIECKIX CBOMCTBICIICHHUS TEPMOIH-
CKHX CBOWCTB COBPEMEHHBIE DIIMOKHU, IPOSIBIISICTCS HE- BEIIECTB, HO JOMYCKa- HAMHUYECKHUX U
BELLIECTB METOJIbI OIIPEie- [TOCTATOYHOCTH 3HAHUI, MO FOTCS HE3HAYUTEIbHBIC TeTUIO()U3HIECKUX
MeHUsI TEPMOJU-  psIy MoKazareneid, o0y-  PIIMOKU, HETOYHOCTH, CBOMCTB BEILIECTB,
HaMUYECKUX U HAFOIIMIICS UCTIBITHIBAET  BAaTPYAHEHHUS MPHU aHA- CBOOOJIHO OTEPH-
rerio(u3nUecKuX BHAYUTEIbHbIC 3aTPYAHCHUSTUTHUECKUX ONepali- pyeT NpuodpeTeH-
CBOMCTB BEILIECTB [PHU ONEPUPOBAHUHU 3HA-  fX. HBIMU 3HAHUSIMU.
HUSMH IIPU UX [IEPEHOCE Ha
HOBBIE CUTYALAH.
yMeTh: O06yuarommiics He (O0yuaronuiicss neMoHcT- [O0yJarommiics 1eMoH-O0yJaronmiics
OOPEHACIATD TCII- yMeeT WM B HE-  PUPYET HEIIOJIHOE COOTBET- LCTPUPYET YACTUYHOE  [IEMOHCTPUPYET

[I0JTHOE COOTBETCT-
BUE CIIEIYIOMINX
YMEHUI: OIIpeie-
MSITH TETUIOEMKOCT}E
1 TEIIONPOBOI-
HOCTh MaTEPHAJIOB]
pacCuUUThIBATh
repMOMHAMHYE-
CKHE IPOLECCH U
FeTITIOBBIE TIOTOKH.
CB0OOOHO orepu-
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Tesel, o0yJaronuiics uc-
IBITHIBAET 3HAUUTEIbHBIC
3aTpyAHEHUS MIPHU ONepu-
POBaHUU YMEHHUSIMU TIPU
UX NIEPEeHOCe Ha HOBBIE
CUTYAIHH.

OIIMOKH, HETOUHO-
CTH, 3aTpyTHEHUS
P AHATUTHYECKUX
oriepaIusx, mepeHo-
ce YMEHHI Ha HO-
BbIC, HECTaH/IaPTHbHIE
CUTYaIINH.

pyeT MpHoOpeTeH-
HBIMH YMEHUSIMH,
[[PUMEHSET UX B
CUTyanusx MOBBI-
[IEHHOM CJIOKHO-
CTH.

BJIA/IETh:
HaBbIKaMH OII-
penenenus Gpu-
3HYECKUX
CBOWCTB Be-
LIECTB

OO6yuarommiics
HE BJIaJICCT UITU
B HEJ0CTaTOY-
HOM CTEIICHU
BJIa/I€ET HaBbI-
KaMH oIpeserne-
HUS PU3nIECKUX
CBOJIICTB Be-
HIECTB

OOyuaromuiicst Biaieer
HABBIKAMU OTIPEACTICHUS
(U3UYECKUX CBOMCTB
BEIIICCTB

B HEIOJHOM 00BeME, JI0-
MyCKAIOTCS 3HAYUTEIIb-
HBIE OITUOKHU, TIPOSIBIIS-
€TCSl HEeIOCTATOYHOCTh
BJIaJICHHSI HABBIKAMU TI0
psny nokazareneit O0y-
YAFOIIUICS UCIIBITHIBACT
3HAUUTENbHBIE 3aTPY/I-
HEHHSI TPH TPUMEHEHHUN
HABBIKOB B HOBBIX CH-
TyaIusx.

OOyuaromuiicst gac-
TUYHO BJIaJIeeT Ha-
BBIKAMU OIlpejiee-
HUS PU3HYECKUX
CBOMCTB BEIIECTB, HO
JOTTYCKAIOTCs He-
3HAYUTENIbHbIE
OIIMOKH, HETOUHO-
CTH, 3aTpyIHEHUS
P AHATUTHYECKUX
orepanusx, NepeHo-
Cc€ YMEHHI Ha HO-
Bbl€, HECTaH/IapTHbIE
CUTYaIlUH.

OO6yuarommiics
B IIOJIHOM 00Be-
Me BjIaJeeT Ha-
BBIKaMU OTIpe-
neneHus hpuzu-
YEeCKUX CBOMCTB
BEIIECTB, CBO-
00HO TIpUMe-
HSET MOTyYeH-
HBIE HABBIKH B
CUTYaIHIX 10-
BBIIIICHHOM
CJI0KHOCTH.

3. Meroanyeckne MaTepuaJbl (THIOBbIe KOHTPOJIbHBIC 3a/1aHNs1), ONIpee/Isiiolue nmpoue-
AYPbI OllECHUBAHUSA 3HAHMA, YMEHUI, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepH-
3YIOLIMX 3TaNbl (popMHUPOBAHHMSA KOMIIETEHIUA

KontponbHbie 3aaHus1, MpUMEHSIEMbIE B paMKaX TEKYIIETO U MPOMEXYTOUYHOTO KOHTPOJIS
10 JMCIUIUIMHE, HOCAT YHUBEPCAIbHBIM XapaKTep M IMPEayCMAaTPUBAIOT BO3MOYKHOCTH KOM-
TUIEKCHOW OIIEHKH BCETOo Habopa KOMIeTeHIH, mpeaycMoTpeHHbix OI1 mo aucuurminge.

3.1. Texymmii KOHTPOJIb (BBINOJTHEHHE J1A00PATOPHBIX padoT)
(popmupoBanmne komnerenuunii OK-3)

JladopaTopuast padora Nel

«Onpeoenenue yoenvHoil meni0emMKocmu 6030yxXa npu NOCMOAHHOM 0A6/1eHUU

Memoouueckue ykazanusi o 8blNOIHEHUIO 1A00PAMOPHOU pabomul

N —

[ToncoequHNUTh MyIBTUMETP K KJIEMMaM Ha YCTaHOBKE
BxiirounTh nuTaHue yCTaHOBKHU, U3MEPUTEIb TEMIIEPATYPHI U KOMIIPECCOP

3. Bxutounts nutanue Harpesarens. C MOMOIIBIO PETYISTOPOB «IPy00O» U «TOYHO)» ycCTa-
HOBHUTH HaudajbHOE HaIpspDKEHHE Ha Harpyske UH=4B, orciexuBasi €ro 3Ha4€HHE C I0-
MOILBIO MYJIETUMETPA.

4. C noMoupio0 MyJIbTUMETPa U3MEPUTH MaJCHUE HAIPSDKEHUS Ha 00pa3loBOM CONMPOTHB-

JICHUH

5. Yepe3s 4-5 munyT npoussectd orcueT remnepatyp T1 u T2 no nuzmepurento u 00beMHOTO
pacxona Bo3nyxa G 1o poramerpy
6. JlaHHbIe U3MEPEHUH 3aHECTH B TabmuIy 1
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7. TloBTOpuUTh HM3MEpEHMs, ONMCAHHbIE B NI 4-6, A HANpPsHKEHUN Ha HarpeBaTelie
Un=6,8,10,12 B

8. Ilo BennumHe M3MEepEeHHOr0 0OBEMHOTO pacxoaa Bo3ayxa [1 paccuuTaTh MacCOBBIN pac-
xoJ Bo3nyxa M

9. HWcnonw3ys BenuuuHy mnaaeHusi HampspkeHuss Uo Ha 0O0pa3lloBOM CONMPOTUBIICHHUH, BbI-
YUCJIUTh CHILY TOKA

10. BbIYrciiuTh MOILITHOCTb, BBIJIETSIEMYIO B HarpeBaTese

11. Ins HaxOXAEHUS YACIbHOM TEMJIOEMKOCTH BO3[yXa MPHU MOCTOSHHOM JAaBJIECHUH I0-
CTPOUTH TpaduK TEMIEPATYPHOU 3aBUCUMOCTH BBIIEIIEMON MOIIIHOCTH

12. Onpenenuts NOTPEIIHOCTh U3MEPEHUIN

JladopaTopHuast padora Ne2

1)«Pacuem yukia menyiogozo 08UZAMENSL CO CMEULAHHBIM HOO0B00OM MENIOMDbLY.

JlaGopaTopHas paGoTa BBINOJIHAETCS MO PYKOBOJCTBOM IIPENOiaBaTels, Ipexie BCero,
OCYILECTBIISIOLIETO JICKIIMOHHBIE 3aHATHs. PyKoBOAMTENb MPOBOAUT HEOOXOIUMBIE KOHCYIbTA-
IIU1 ¥ KOHTPOJIMUPYET BBIIIOJHEHUE PAOOTHI.

JlaGopatopHasi paboTa 0/bKHA OBITH Harme4yaraHa Ha KOMIBIOTEPHOM IPUHTEPE Ye-
pe3 1,5 uaTepBasia Ha CTaHIAPTHBIX JUCcTax Oymaru ¢popmara A4. Ha kaxmoil cTpaHUIIe TOJKHBI
OBITH IPEIYCMOTPEHBI TOJISL: JIeBoe 25 MM, BepxHee 20 MM, rmpaBoe 10 MM uiM B citydae HeloC-
TYINHOCTH II€YaTHOM TEXHUKHU JIabopaTropHas paboTa MOXKET ObITh IPEICTABICHA B BUJE PYKO-
IIUCH, BBIIIOJTHEHHOW 4€TKUM rouepkoM. CoKpalleHHus CI0B, KpOMe OOLIENpUHATHIX U mpodec-
CHOHAQJIBHBIX a00peBUaTyp, HE OIMYCTUMBI. [TprHIMNMAaIbHBIE TIOJIOXKEHUS B TEKCTE pabo-
Thl JIOJKHBI TIOJTBEP/KAATHCS CChIJIKAMU Ha JIMTEPATypHblE MCTOYHUKH, IIEPEUMCIICHHBIE B I10-
psiiKEe YIIOMUHAHUSA B OTAEIBHOM CIIHCKE.

Memoouueckue ykazanus no évlnoiHeHu0 1a00paTOpHON PabOTHI.

[To 3aganHbIM mapameTpam B T.l ompenensieTcss HEM3BECTHBIM MapaMeTp C MOMOILbIO
YPAaBHEHUsI COCTOSIHUS MACAIBHOIO raza. B OCTanpHBIX TOYKax MapaMeTpbl ONMPEAEISIOTCS IO
3a/IaHHBIM CTETEHSIM C)KaTHsI WM MOBBIIICHUS JaBICHUS B KaKJOM IPoIIecce, a TaKKe MO COOT-
HOILIEHUSIM TIapaMeTPOB B COOTBETCTBYIOLIUX Mpoleccax. CocTaBisiercs Tabiuia napaMeTpoB
I KaKIOM TOYKH.

[lo cipaBouHHKaM OMpenesIOTCS N300apHbIe TEIUIOEMKOCTH B Ka)/I0M TOYKE IUKIA, a
3aTEM CpeHE UHTErpajbHbIe B KaxaoM Iporecce. [1o ypaBHeHuto Maliepa HaxonsaTcss ©30X0p-
HbI€ CPEHUE TEIJIOEMKOCTH ISl BCEX MPOLECCOB, a 3aT€M IMOJIUTPOIIHBIE TEIUIOEMKOCTH B IIO-
JUTPOMHBIX MIPOLIECCAX.

B kaxxgoM mporecce pacCUUTHIBAIOTCSI OCHOBHBIE TepMOJUHAMUUECKHE (QYHKIIUU (BHYT-
PEHHSISL DHEPTHS, SHTAIBIIHS U YHTPOIIHS), a TaKXKe paboTa U TEIUIoTa.

CocraBnsercs Tabauna 3Ha4€HUN TepMOAUHAMUYECKUX (DYHKUIMN A KaXI0Tro Mpoliec-
ca ¥ CyMMapHbIX 3HaYEHUH ISl LIMKJIA B IIEJIOM.

Onpenensercs tepmuueckuilt KITJI nukna u cpaBauBaetrcsa ¢ tepmuueckum KIIJI nukna
Kapmno.

Crosrcs rpaduku nukia B p-V u T-s koopauHaTax
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Cxema mukia B P-V koopmnarax

o
=
in

l'l1=.
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Ta6JII/IIIa HUCXOOHBIX JaHHBIX

Newn | npy | nps | nag | ngs | ns | POV o | e " _A Va
ITa M C 2 P P v
1 1,33 00 0 1,27 00 1,05 0,90 - 15 1,5 1,3
2 132 w | 0 [129] » | 100 | - 13 16 15 12
3 1,38 00 0 1,28 o0 0,95 - 25 14 1,4 1,4
4 1,36 o0 0 1,29 0 - 0,93 25 15 1,4 1,4
5 1,36 o0 0 1,26 0 - 0,90 30 14 1,5 1,2
6 1,38 00 0 1,24 00 1,20 1,00 - 15 1,4 1,4
7 1,35 00 0 1,25 00 1,30 - 10 12 1,5 1,2
8 1,37 00 0 1,28 00 1,00 - 20 14 1,4 1,3
9 1,39 00 0 1,30 00 0,90 - 30 12 1,3 1,4
10 1,33 00 0 1,25 00 0,80 - 20 14 1,5 1,3
11 1,37 o0 0 1,23 o0 - 0,80 15 15 1,4 1,3
12 1,39 o0 0 1,29 0 1,00 0,90 - 15 1,4 1,2
13 1,36 o0 0 1,28 o0 1,00 1,10 - 14 1,5 1,4
14 1,40 o0 0 1,25 0 0,90 1,00 - 12 1,5 1,2
15 1,37 00 0 1,28 0 - 1,00 17 10 1,6 1,5
16 1,37 00 0 1,30 00 1,00 - 20 14 1,6 1,2
17 1,40 00 0 1,29 00 0,90 - 25 15 1,4 1,2
18 1,39 00 0 1,26 00 1,20 1,00 - 14 1,5 1,5
19 1,35 o0 0 1,25 0 1,15 1,00 - 12 1,4 1,2
20 1,38 o0 0 1,24 0 1,10 0,90 - 15 1,7 1,3
21 1,35 o0 0 1,30 0 1,00 - 17 14 1,4 1,4
22 1,33 00 0 1,25 00 1,10 - 25 14 1,4 1,3
23 1,38 00 0 1,28 00 0,95 1,10 - 15 1,3 1,4
24 1,36 00 0 1,22 00 1,00 - 20 8 1,8 1,3
25 1,34 00 0 1,30 00 1,05 - 15 10 1,6 1,4
26 1,38 00 0 1,24 00 1,00 1,00 - 10 1,4 1,2
27 1,37 00 0 1,26 00 0,95 - 20 12 1,3 1,3
28 1,39 00 0 1,27 00 0,98 - 15 11 1,2 1,4
29 1,38 o0 0 1,28 o0 0,95 - 20 10 1,4 1,2
30 1,36 o0 0 1,29 0 0,90 - 25 12 1,3 1,3

JlabopaTopnasi padora Ne3

Onpeoenenue KoIhgpuyuenma menionepedayu npu mevyeHuU HeuOKocmu ¢ mpyoe.

B nannoit pabote u3zyuyaercs TEmI000MEHHBIN anmapar, B KOTOPOM TETNIOHOCUTENN HaXOISATCS B

0/1HO(a3HOM COCTOSIHUM U HE KOHTAKTUPYIOT JIPYT C IPYTOM.
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3.2. Texymmii KOHTPOJIb (BBINOJTHEHHE KOHTPOJIBHOI PadoThI)
(popmupoBanmne komnerenuuii OK-3)

3amauyu 11 KOHTPOJILHOM padoThl (PopmupoBanue komnereHuuu OK -3)
3aoanue 1.

1. Ileub M3HYTPH BBUIOKEHA IAMOTHBIM KUPIIHYOM, 32 KOTOPBIM CJIEAYET CIOM KpacHO-
ro kupnuya toamuHon 200 MM, a cHapyxH ci1oit acoecta TonmuHon 50 mM. Ha
BHYTpEHHEH MoBepxHOCTU neun temmepatypal 200 °C, na napyxnoit 30 °C.

KakoBa momxHa ObITH TONIIMHA CTIOS IIAMOTHOTO KHUPIHYa, 4TOOBI TeMIlepaTypa KpacHo-

ro kupnu4da He npesbimana 850 °C? Halitu TemnepaTypy Ha BHyTpEHHEH MMOBEPXHOCTH acOecTa.

2. B TemnooOMeHHOM yCTpOWCTBE OXJIaK/IAI0IIast BOJa JOKHA OTBOJIUTH TEIIJIOBOM 1O-
ToK 465 BT. Boa aBmkeTcs 1o npsiMoit Kpyrioi Tpyoe ¢ BHyTPEHHUM THAaMETPOM
100 mm. Pacxon Boast 40 T/uac, a ee TemnepaTypa Ha Bxoze B Tpyoy 75°C.
Onpenenuts TeMIEPaTypy BOJBI HA BBIXO/E U3 TPYOBI, KOAPDHUIIUEHT TEIIIOOTAAYHN K
BOJIE ¥ JUTMHY TPYObI, €CIIM CPEHAs TEMIIEpATypa ee BHyTpeHHel nosepxuoctu 95°C.

3aoanue 2.

1. Onpenenuts MIOTHOCTH TEIJIOBOTO MOTOKA M TEMIIEPATYPY HA TOBEPXHOCTSAX CTEHKU
MMapoBOI0 KOTJA, €CJIM 3aJIaHbl TeMrepaTypa IbiIMoBbIX Ta3oB 1100 °C, temmneparypa
kurisieit Boabl 220 °C u koadduninenTs! Terutooraaun o =110 BT/MZK,

0,=3000 BT/M’K. CTEHKH BBIIOIHEHBI U3 yraepoauctoi ctanmu 30 TommmHOoi 50 MM u GyTepo-
BaHA TUHACOBBIM KUPIMUYOM TONIHUHOU 150 MMm.

2. Tlo craneHOMY TpyOOmpoBOoay auamerpoM 100x3 MM IpOTEKaeT BOJa, CPEIHSS TEM-
neparypa kotopoii 120°C, co ckopocthio 8 M/c. CHapy)u TpyOOIpoBoa 001yBaeTcs
TMIOTIEPEYHBIM MOTOKOM BO3/yXa, Temieparypa koroporo 20°C, a ckopocts 12 m/c.

OnpenenuTts MIOTHOCTH TEIJIOBOTO MOTOKA, MIEpeaBaeMoro OT BOJbI K BO31YXY, €CJIM TeMIIe-
parypa creuku 110°C.

3aoanue 3.

1. OmpenenuTs MIIOTHOCTh TEIJIOBOTO MOTOKA M TEMIIEpATypy Ha IOBEPXHOCTAX CTEHKH Ia-
POBOI0 KOTJIa, €CJIM 3a/laHbl TeMIIepaTypa AbIMOBBIX ra3oB 1200 °C, TemnepaTypa Kums-
mieit Boapl 180 °C u koaddunments! Termootaaun o=150 BT/MZK,

0,=2500 BT/M°K. CTeHKH BBITONHEHB 13 cTanu D69 TommuuHoit 50 MM 1 ¢byTepoBaHa m1amMoT-
HBIM KUPIUYOM TOJIIHHON 250 MM.

2. Ilo nmpsamoyromsHoMy kaHany 0,4 x 0,8 M, BRIIMOJTHEHHOMY M3 acbecTa TONIMIUHON 3 MM,
JBUKETCSI CyXoi Bo3ayx ¢ Temmeparypoit 300°C. Pacxon Bo3myxa 4,8 kr/c. [lnnHa KaHa-
na 10 m.
OnpenenuTts TEIUIOBOM MOTOK OT BO3/yXa K OKPY)KAIOIIEH CPENE, €CIU €€ CPEaHSA TEM-
nepagypa 25°C, a ko> PUIHEHT TEMIOOTAAYH OT MOBEPXHOCTH KaHala K OKpy»xKaroleii cpeze 50
Br/m”.

3aoanue 4.
1. ObmypoBka mapoBoro Kotia ToauHoi 300 MM BEITIOTHEHA U3 MIAMOTHOTO KUPIIHYA.
C o1HOY CTOPOHBI OHA OMBIBAETCS TOMMOYHBIM Ta3oM ¢ Temnepatypoit 750 °C, a c
apyroii Bo3ayxoM ¢ temreparypoit 25 °C. Koo puuneHTs! TemIo0Taaum COOTBETCT-
BeHHO paBHbl o;=30 BT/M’K, 0,=20 BT/m°K. HaiiTH TeIuIoBbIe OTepH 9epe3 CTCHKY.
Kak u3MeHst0TCsl TETUIOBBIE TOTEPH, €CITU CTEHKY KOTJa MOKPBITH CIOEM INTYKATypKU
(A=0,135+0,00029t) TonmuHOM 8 MM?
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2. HewzonupoBaHHBIN cTanbHON TpyOompoBox (crans 30) amamerpom 225x12,5 Mm
NPOJIOKEH TOPU30HTAIBHO 1MOABOAON. Temmeparypa okpyxaromeil ero soasl 20°C.
Buytpu TpyOompoBoaa nBuxercs macio MC-20, cpennsst Temieparypa KOTOPOTO
110°C, co ckopocThio 5 M/c. TeMmeparypy CT€HKH TPyOOIpOBOJA MPUHATL PAaBHOM
100°C.

OnpenenuTs TEMIOBBIE TOTEPH TPYOOIIPOBOJA

3aoanue 5.

1. Ob6mypoBka mapoBoro Kotia ToamuHoi 2500 MM BBIIIOJIHEHA U3 TUATOMUTOBOTO
kupnuya. C 0JJHOM CTOPOHBI OHA OMBIBAETCSI TOMTOYHBIM T'a30M ¢ TemnepaTypoi 980
°C, a ¢ npyroii Bozmyxom ¢ temmeparypoit 30 °C. KoadduiimeHTs! TErooTauu co-
oTBEeTCTBEHHO paBHbI 0,;=40 BT/M’K, 0,=22 BT/M’K. Haiitu TemnoBsle morepu qepes
CTCHKY.

Kak u3MeHsitoTcs TerioBblie MOTEPH, €CIIU Ha KOTEJ HAJIOKUTh CIION M30JI1UU U3 ache-

CTOBOT'O KapToHa TOJIIHHONW 10 Mm?

2. KopunopHslif my4oK cTalbHBIX TpyO auameTpoMm 60x4 MM OMBIBAeTCS MOMEPEUHBIM
IIOTOKOM BO3/yxa. TeMmeparypa Bo3ayxa Ha Bxoje B my4ok 360°C, a Ha BBIXOJE W3
uero 280°C. Ckopocts Bozayxa 5 m/c. [Ipogonbubiit miar Sy = 40 MM, monepevHblii S,
= 25 mm. Baytpu TpyO co ckopocThio 1 M/c IBHKETCS BOJa, TeMIEpaTypa KOTOpOn
Ha Bxojae 50°C, a Ha Beixoge 90°C. Onpenenutsb TEIIOBOI MOTOK OT BO3/1yXa K BOJIE,
€CIIM CpeNHss TemIeparypa nosepxuoct Tpyo 75°C, a uunHa py6 12 m.

3aoanue 6.
1. ITapomposox ( cr OM107) Juamerpom 170X5 MM MOKPBIT CIOEM TEIJIOBOW U30JISILIMU
tommuHOoN 100 MM ¢ koaddurrenTom TermonpoBogHocTr A=0,062(1+0,000363t)
Bt/m K.
Onpenenutsd TEIUIOBbIE MOTEPU MAPOMPOBOA, €CIIU TEMIIEpaTypa BHYTPEHHEH MOBEpX-
Hoctu TpyOs! 300°C, a TemmepaTypa BHemIHeH noBepxHocTy u3osanuu S0°C? Jnuaa TpyOs
15m.
2. Tlo ropuzoHTtanbHO# TpyOe nuamerpom 20x1 MM mpoTekaeTr Boja ¢ TeMieparypou 85
°C na Bxoze. Cpenuss temneparypa crenku 15 °C. Pacxon Boas! 0,5 kr/c. Ha Beixoze
U3 TpyOBI BoJa NOJDKHA mMeTh Temreparypy 25 °C. Kakyio miuHy TpyObl ciiemyer
B35Th ISl 3TOr0?

3aoanue 7.

1. JKene3oberoHHas ABIMOBas TpyJa BHYTpeHHUM auamerpoM 800 MM U Hapy>KHBIM
muamerpom 1300 MM gomkHA OBITH (PyTepoBaHa BHYTPU MAMOTHBIM KuprudoM. Ori-
peleNuTh TONIUHY (PYTEPOBKU M TEMIIEpaTypy HapyKHOM MOBEPXHOCTH TPYOBI t3 U3
YCJIOBHH, 4TOOBI TEIJIOBBIC TTOTEpH ¢ 1 M TpyOs! He nipeBbImany 2000 Bt/Mm, a Temme-
parypa Hapy>KHOW TTOBEPXHOCTH KeJIe300€TOHHOM CTEHKH t3 He mpeBbimana 60 °C.
Temneparypa BHyTpeHHEH OBEpXHOCTH GyTepoBKH t.;1=425 °C, kordunueHT remn-
nonpoBogHOCTH OeToHa A,=1,1 Bt/™M K.

2. a) [Inockas miuacTuHa JUIMHOM SM OMBIBaeTCsl BOJOH co ckopocThio 3 m/c. Temmepa-
Typa Bozsl 25°C, TeMieparypa IIacTHHBL cO CTOpOHBI Boakl 90 °C.
Onpenenurs:
1. cpenuuit KOOPPUIMEHT TEIIO0TAAYH OT IIACTUHBI K BOJIE;
2.paccTosiHUEe, Ha KOTOPOM IPOHM3OUJET MEpPexo]] U3 JIAMHHAPHOTO PEeXUMa B TypOYJICHTHBIN
(mpuHATH Re,=2* 10%)
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6)PaccuuTarh TEMJIOBBIE TOTEPU OT BEPTUKAIBHOM TPYObI ITHMHOH 3,2 M M Hapy KHBIM
nuameTpom 62 mM. Temmeparypa Ha nosepxuoct Tpyosl 80 °C, TemmepaTypa oKpy-
karorero osayxa 20 °C.

3aoanue 8.

1. Bpraucnuth motepro TerioTel ¢ 1 M TpyOompoBoa auameTpoM 165x7,5 MM, posio-
’KEHHOT'0 Ha OTKPBITOM BO3/1yXe, TeMmepaTrypa Kotoporo -15 °C, ecnu BHYTpH TpyOBbI
MPOTEKaET BojAA co cpenneit remmneparypoi 90 °C. Matepuain TpyOs — ctans DU 107.
Ko5(hGHIHEEHT TEMI00TIaun 0T BOABI K CTeHKe TpyosI o;=10000 BT/M’K, i 0T Tpy6bI
K OKPYXKaIoLIeMy Bo31yxy a,=12 BT/m’K.

Pemmts 33124y npu yCIOBUH, YTO MAPOIIPOBO/I HOKPHIT CIIOEM HU3O0JISALIUH TOMIIUHON 60

MM 1 Koddurmentom tertonpoBogHocTd A=0,15 Bt/m K. O0bscHUTS U3MEHEHUE TETUIOBBIX
HOTEPb.

2. Ilo cranpHO¥ Tpyde nuamerpom 44x2 MM co ckopocThio 0,7 M/c Teuer macio MC-20,
temneparypa kotoporo 60 °C. CHapyxu Tpyba OXJIaKIaeTCsl TOMEPEYHBIM TOTOKOM
BO31yXa ¢ Temneparypoii 15 °C. Ckopocts Boszayxa 10 m/c.

OnpenenuTh TUHEHHYIO INIOTHOCTH TEIUIOBOTO MOTOKA. TeMreparypy CTEHKH TPYOBI
CO CTOPOHBI Maclia IPUHATEL paBHou 45 °C.

3aoanue 9.

1. OOMypoBKa MeYu COCTOUT U3 CIOEB MIAMOTHOTO M CHJIMKATHOTO KHpIuYa (Ha XOJIO-

HOM PacTBOpE), MEXTY KOTOPBIMHU PACTIONIOKEH CIIOHN pacIyleHHOTo acbecta

3 copra. Tonmmna mamotHoro ciost 120 mm, acbecta 50 MM 1 cuMKaTHOTO Kuprnuya 250 MM.
TemmnepaTypbl Ha BHEITHUX MTOBEPXHOCTSIX CTEHKH PaBHBI COOTBETCTBEHHO
950 °C u 30 °C.

Kaxko#t TonmuHsl cieayer caenarh CIOH CUIIMKAaTHOTO KUPITHYa, €CIIH 0Ka3aThCs OT ache-
CTOBOM IIPOKJIAAKH, YTOOBI TEIJIOBHIE MIOTEPH Yepe3 CTEHKY OCTAINCHh HEU3MEHHBIMU?

Pemnte 3amauy, yauThiBasi 3aBUCUMOCTH A OT TEMIIEPATYPHI.

2. Tlo cranmpHOMY TapomnpoBoxay (ctanb IM69) nBuKETCS HACHIIICHHBIA BOJISIHOMN Tap ¢
temneparypoii 350 °C. Ckopocts napa 5 m/c. CHapy» u maporpoBOJI OXJIaKIACTCS
CBOOOJHEIM IIOTOKOM BO31yXa, TeMreparypa koroporo 30 °C. JluamMeTp nmaponpoBoja
100 mm, mmuaa 3 M. TeMriepaTypy cTeHKH pUHSTEH paBHoit 330 °C.

OnpenenuTh TEMIOBOM MOTOK OT Mapa K BO3IyXY.

3aoanuel.
1. OOMypoBKa MeYu COCTOUT U3 CIOEB MEHOIAaMOTa U KPACHOTO KHPITUYa MAITUHHON
(hOpPMOBKH, MEXIY KOTOPBIMU PACIIOJIONKEH CJION acOo3ypuTa. TosmmHa neHomamMoTa
120 mm, ac6o3yputa 50 MM u KpacHoro kuprnuda 250 mm. Temrneparypsl Ha BHEITHHX
MMOBEPXHOCTSIX CTEHKH PaBHBI COOTBETCTBEHHO
1100 °C u 40 °C.
Kaxkoit TonmumHs! ciieayeT caenarh ClIoi KpacHOTO KMPIIWYa, €CJIA 0Ka3aThes OT acOecTo-
BOU MPOKJIAJIKH, YTOOBI TETIOBBIC MTOTEPH Y€PE3 CTEHKY OCTAINCH HEU3MEHHBIMHE?

2. TemnooOMEHHUK THMA «TpyOa B TpyOe» ATMHON 6 M BBINOJIHEH U3 CTAIBHBIX TPYO
nuameTpoM 48x3 MM u 30x2,5 Mm. X0JIOJHBINA TEIJIOHOCUTENb — BOJA ABUKETCS 110
BHYTpEeHHEl Tpybe u HarpeBaercs oT 5 1o 35 °C. Pacxox Boasr 100 kr/4.

[Copstumii TEMIOHOCHUTENL €O cpeanei Temmneparypoii 140 °C aBmxKeTcs 1Mo MeXTpyOHOMY ITpo-

ctpancTBy. KoapuimeHT TeriooTnadn OT HEro K MOBEPXHOCTH BHYTPEHHEW TpyOnl 93
2
Br/m™*K.

Onpenenursb:
TEMIIEPATypPy MOBEPXHOCTH CO CTOPOHBI BOJIBI;
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00ECTIeYHT JIM TMOBEPXHOCTh TEINIOOOMEHHHKA Iepeaayy 3aJaHHOW IUIOTHOCTH Tel-
JIOBOT'O ITIOTOKA?

3aoanue 11
1. Boruucauts norepro TemioTsl ¢ 1 M TpybornpoBoaa auamerpom 210x5 MM, BBITION-
HEHHOT'0 U3 CyXOro 0€ToHa, HOKPBITOTO CI0EM M30JISIIIMU U3 IIUTAKOBOM BaThl TOJIIIHU-
Hoii 50 mm. Temmeparypa BHyTpeHHeH moBepxHocTH Tpyoorposoaa t;=180 °C/
Temneparypa Hapyx)HOH ToBepxHOCTH n30ssuuu t,=50 °C. OnpeaenuTs TeEMIEpaTypy Ha rpa-
HUIbl CTEHKU U U30JIALIUY.

2. B MexXTpyOHOM NpOCTPaHCTBE TEIJIOOOMEHHUKA THMNA «Tpyba B TpyOe» mpoTeKaer
BOJIa, TeMIeparypa koTopoi usmensercs ot 20 mo 80 °C. Pacxox Boasl 5000 kr/gac.
JuameTpsl TpyO: BHemHelH 68x2 MM, BHyTpeHHel — 50x1 mm. [1o BHyTpeHHeil TpyOe
MIPOTHBOTOKOM JIBHKETCS TpaHC(HOPMATOPHOE MAciIo CO CKOpocThio 2,8 M/c. Temme-
patypa macina usmensiercst ot 140 mo 60 °C.

OnpenenuTts JUIMHY TEMJI00OMEHHUKA.

3aoanue 12.
1. OOMypoBKa MeYu COCTOUT U3 CIOEB IIIAMOTHOTO M KPACHOTO KUPIHUYa, MEXKIY KOTO-
PBIMHU PAcCILIOKEHA 3aChINKa U3 AMATOMUTOBOM KpOIKU. ToIKHa IaMOTHOTO CJIOs
120 MM, AMaTOMUTOBOM 3achIKK S0 MM U KpacHOTo Kupruya 250 mm.
Kaxkoii TonmHel cieayeT cienarh CJIOM KpaCHOTO KUPIUYa, €CIIM 0TKA3aThCsl OT 3aChIN-
KU U3 TUATOMUTA, YTOOBI TETIJIOBOM MOTOK Yepe3 CTEHKY OCTaJICSI HEU3MEHHBIM?
TemnepaTypbl Ha MOBEPXHOCTH CTEHKH cOOTBETCTBEHHO paBHbI 840 °C u 50 °C.

2. lllaxMaTHBI MY4YOK CTAIBHBIX TPYyO auameTpoM 40X2 MM OMBIBAE€TCS MOTEPEUHBIM
OTOKOM BO3/yxa. Temreparypa Bo3ayxa Ha Bxone B mydok 320°C, a Ha BeIXOJE W3
nero 230°C. Ckopocts Bo3ayxa 6,2 M/c. [Ipogonbueii mwar S; = 70 MM, IOIEPEYHBII
S, = 25 mM. BHyTpHu TpyO €O CKOpOCTBIO 2 M/C IBHMXKETCS BOJa, TEMIIEparypa KOTo-
poii na Bxoxe 20°C, a na Beixoge 90°C.

OrnpenenuTh TEMJIOBOM MOTOK OT BO3AyXa K BOJE, €CIU CPEIHss TeMIleparypa Io-
BepxHocTH Tpy6 75°C, a muHa Tpy6 10 M.

3.3. I[IpoMe:XyTOYHBII KOHTPOJIb (BONMPOCHI K IK3aMEHY)
(¢popmupoBanune komnerenuuii I1K-3,I1K-14,I1K-15)

Tepmoannamudeckue napamerpsl. Pabouee terno.

TepmoamHaMHuyeckasi CUCTEMA.

VYpaBHEHHE COCTOSHUS UAEATBHOTO ra3a.

[TepBrrit 3akoH TepMoarHAMUKH. BHyTpenHss sneprus. Pabora.

W neanpHblil ra3. YpaBHEHUS TEIUIOEMKOCTH B MHTEpBAJIE TEMIIEpaTyp. TermioeMKoCThb
MIPU TIOCTOSIHHOM JIaBJICHUU U TIPH MTOCTOSTHHOM o0beMe. YpaBHeHue Maiiepa.
OHranbnus. Pacuer u3sMEHEHUs SHTAIbINH.

OHTponus. Pacuetr u3MeHeHus SHTPOIHH.

I'paduueckoe nzobpaxkenue padbotel u TemnoTel Ha. V-P u S-T nuarpammax.
TepMmoarHaMuUecKre MPOIIECCHl HACATBHOTO ra3a: M30XOPHBINA, N300apHBINA, H30TEPMHU-
YECKUI: OCHOBHBIE COOTHOILIEHUS TapaMeTpoB. V-P u S-T nuarpamwmsl.

AnnabaTHBIN mporecc: OCHOBHBIE cooTHOMEeHUsA. V-P u S-T auarpammel.

8. TlonutpomnHslii npouecc. OnpezeneHne noka3aTels MOJIUTPOIbL. TermI0eMKOCTb IOIHUT-

POIIHOTO IMpoIecca.
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10.
11.
12.
13.
14.
15.
16.

17.

18.
19.

20.

21.

22.
23.
24.
25.
26.
27.

28.
29.

30.
31.
32.
33.
34.

Bropoii 3akon TepmoauHaMuku. OcHOBHBIE (POPMYTUPOBKU. MaTemMaTndeckoe BhIpaxkKe-
HUE€ BTOPOT'O 3aKOHA TEPMOJIMHAMMKH ISl KPYTOBBIX MTPOLIECCOB.
Kpyrossie nportiecchl i MUKIBL. [IpsiMbie 1 0OpaTHBIE ITUKIIBI

[Tpsimoit oOpaTumerii ik Kapuo. TepMuyecknii K.11.1. IIAKIIA.
Huxn IBC ¢ noaBoiom TemnoTsl npu V = const.

Huxn ABC ¢ nogBogom TemioTsl mpu P = const.
Iukn JIBC co cMeniaHHBIM MOABOJOM TEILIOTHI.

Bupsl nepenoca teminotsl. TemnepaTypHOe MOJe U TeMIEpaTypHbIA TPaJUueHT.
TennonpoBonHocts. I'unoresa @ypre. Koaddumuent remnonporogHoct. Tepmuueckoe
CONPOTHUBIIEHHE TEIJIONPOBOAHOCTHU. [ITOTHOCTP TemnoBOro notoka. TenaoBoi MOTOK.
JuddepennnanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH. Y CIIOBUS OJTHO3HaYHOCTH. I 'pa-
HUYHBIE YCIOBHUS.

[Tepenaua TemnoTh Yepe3 MIOCKYIO CTEHKY MPU IPaHUYHBIX yCIoBusx I- pona.
TennonpoBOAHOCT Yepe3 IIIOCKYI0 CTEHKY MpH rpaHuIHbIX yeiaoBusx IlI-poaa. Koad-
¢durmenT teronepenayn. OnpenencHe TEMIEPATyphl Ha MOBEPXHOCTSIX CTCHKH.
TennonpoBoAHOCTh Yepe3 UMIMHAPUYECKYIO CTEHKY IPU I'PaHUYHBIX YCIOBHX [-pona.
JIuneliHas IIOTHOCTH TEIUIOBOI'O IIOTOKA JUIA OJHOCIOMHOM ¥ MHOTOCIIOMHON MUIWH/I-
PUYECKHX .CTEHOK. Y PaBHEHUE PACIPEIEICHUS TEMIIEPATYPHI 110 TOJIIIUHE HUIUHIPHYE-
CKOM CTEHKH.

TermmonpoBOAHOCTh YEPE3 MIMHAPUYECKYIO CTEHKY MPU IpaHUYHbIX ycinoBusx II-ro
pona. JIunelinslii koadduiireHT Temnonepeaayu. JInneitHas MIOTHOCTH TEIJIOBOTO TO-
TOKA.

KoHBekTHBHBIN TerI000MeH. Buibl KOHBEKTUBHOTO TEIIOOOMEHA.

VpaBuenne Hprorona-Puxmana. KoaddunueHT ternmoornadu, ero Gu3ndecKuii CMBICI.
Juddepennnanbable ypaBHEHHSI KOHBEKTUBHOTO TETJIOOOMEHA.

Kpurtepuu nmomgo6usi KOHBEKTUBHOTO TETNIOOOMEHA U UX (PU3HYECKUI CMBICIL.
O060011IeHHbIE YpaBHEHHSI TETIIOOT/AAYH.

JInHaMUYeCKUi U TEMJIOBOM MOrpaHUYHbIN ci10i. COOTHOIIEHUE TOIIIMHBI TETJIOBOTO U
JTUHAMUYECKOTr0 MOTPAHUYHBIX CIIOEB.

O06001IeHHbIE YPaBHEHHS TIPU OOTEKAHUH TIJIACTUHBI ITOTOKOM KHIKOCTH.

TerooOMeH npy BEIHYKIEHHOM TEUSCHHH KHUJIKOCTU B TpyOax. OO0O0IICHHBIE ypaBHE-
HUSL.

TenmooOmen npu nonepeuHoM o0Texkanuu Tpyd. OO0OIICHHBIE ypaBHEHHUS.
TennooOMeH Ipy MOMEPEYHOM 00TeKaHUH ImydKka Tpy0. OO00IIeHHbIC YpaBHECHHUS.
TenmooOmeH npu cBo60AHOM KOHBeKIMU. OO00IEHHBIE YpaBHEHUS.

CBo0OoHAsT KOHBEKITHS B OTPaHUYEHHOM 00BbeMe.

TemnooOMeH H3TyIeHHEM.

[Mporpamma coctaBiena ¢ ydetom TpeboBanuit ®I'OC BO u y4eOHBIM MJIaHOM IIO

HarpaBieHuto noarotoBku 15.05.01 — IlpoexkTpoBaHue TEXHOJOTHYECKUX MAIIMH U
KOMILJIEKCOB.
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