[loKyMeHT NoAnucaH NpocToil 3N1eKTPOHHOM NOANMUCHI
WUHdbopmaums o Bnagenbue: . .
OUO: Makcumos Anekcei BopMCOMMIHI/ICTEPCTBO HAYKW 1 BHICLUETO OBPA30BHWA POCCUNCKOW ®EANEPALINA

JIoMKHOCTb: AMpekTop ARERERMINHAE DOS4AARCTBRIHQRABTOHOMHOE OBPASOBATE/BHOE YUPEXAEHWE BbICLUETO OBPA3OBAHUS

flara noanmcarins: 13.10.2025 10:52:5MOCKOBCKUA MOIUTEXHUYECKIA YHVUBEPCUTET»

YHUKaNbHbIA NPOrpaMMHbIA KNHY:

b 180010510 20000605 12567742 735c150106  (MOCKOBCKUIA MOSINTEX)

BbINMTNCKA 3 NMPOTOKOJIA
29.08.2021 Ne 1-21/22

3aceflaHns Kageapbl « TeXHONOrMU 1 060PpYA0BaHNE MALLIVHOCTPOEHUS»

3aB. Kaeapoi - K.T.H., AOUEHT A.H.Bacunbes
CekpeTapb - K.T.H., npo. 6.B. WaHgpos

[MoBecTKa OHA:

1. CNYWANW: Bonpoc akTyanu3auyum paboymx nporpamm AUCLMUMIKUH MO
cneynanbHocTn 15.05.01 «[1poekTMpoBaHWE TEXHONOTMYECKUX MalluH WU KOMIJIEKCOB»,

On  (cneunanusaums):  «MpPOEKTUPOBAHME  TEXHONOTMYECKUX  KOMMMEKCOB B
MaLlUHOCTPOEHNU.

BbICTYTIN/IA: pykosoguTens OI1  "TpoekTupoBaHUe TEXHOJIOTUYECKUX
KOMIM/IEKCOB B MallMHOCTPoeHnn™ aoueHT A665coB B.M. 0 BO3MOXHOCTU MCMNO/Ib30BaHUA
PMA4 2020 roga no gucumnnunHe "TepmoAvHamuka W Tensonepegaya” Ansg obydeHUs
CTYZleHTOB N0 o06pa3oBaTenbHOW nporpamme Habopa 2021 roga no cneynanbHOCTU
15.05.01  «[1poeKTupoBaHME  TEXHOJIOTMYECKMX MalWWUH U Komnnekcos», OIrl

(cneunanusayms): «[poeKTMpoBaHme TEXHOMOrMYeCKnX KOMIM/EeKCOB B
MaLlVHOCTPOEHNU.
MOCTAHOBW/IIA:

20. CuwnTtaTb copep)aHue pabouyeil nporpaMmbl akTyanbHbIM W BO3MOXXHbIM
MCNONb30BaTb Paboyyko nporpammy AUCUMNIUHLI "TepmognMHamuKa W Tennonepegaya”,
yTBepXAEHHYO B 2020 roay (13.09.2020r., npotokon Nell) ans o6ydeHMs CTYy[AeHTOB
2021 ropga Habopa no cneumnanbHocTM 15.05.01 «[MpoeKTUpoBaHUE TEXHONOrMYECKUX
MawWnH 1 Kommnnekcos», Ol (cneymanusauuns): «[1pOEKTUPOBaHWE TEXHOIOMNYECKMUX
KOMM/IEKCOB B MalLlNHOCTPOEHUM.

3aBeayoLimnin Kadeapon



MUHHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA
POCCUUCKOU OEJEPALINN
®denepanbHOe OIOIKETHOE 00pPa30BaTENBHOE YUPEIKICHUE

_ BbICIIEro 00pa3oBaHus
«MOCKOBCKHNU [TOJIMTEXHUYECKNN YHUBEPCUTET»

YTBEP/K/IAIO
Jlexan daxynpTeTa MaIMHOCTPOCHHS

PABOYASA ITPOT'PAMMA INCIUAITINHBI

«TepMoaMHAMUKA U TeIIONEePeaAYA»

CnenuanbHOCTB
15.05.01 «IIpoekTHpOBaHHME TEXHOJOTHYECKHUX MAIIIUH U KOMILJIEKCOB»

Coeumanusanus
«IIpoekTHpOBaHME TEXHOJIOTHYECKUX KOMIJIEKCOB B MAINIMHOCTPOECHUM»

KBanudukanus (cTeneHp) BhITYCKHUKA
HNuxenep

dopma 00yueHust
Ounas

Mocksa 2020 r.



[Iporpamma coctaBieHa B cootBeTcTBHM C Tpeboanusmu OI'OC BO wu
y4eOHbIM TuIaHOM 10 crenuainbHocTu 15.05.01 «IIpoexkTrpoBaHue TexHOJIOTHYE-
CKMX MAIllMH U KOMIUIEKCOBY, criennann3anus « [IpoektupoBanue TeXHOJIOTHYE-
CKMX KOMILUIEKCOB B MAIIMHOCTPOEHUM)

[Iporpammy coctaBui:
cT. nper. 3axapos H.C.

[Tporpamma nucuuminHel « TepMoaMHAMUKA M TEIUIONEpeaadya» Mo CIelu-
anbHOCTH 15.05.01 «IIpoekTupoBaHUE TEXHOJIOTUYECKUX MAIIUH U KOMIUJIEKCOB)
YTBEPKJIEHA HA 3aceaHuu Kapeapbl « JHEPrOyCTAaHOBKH JJIsl TPAHCIIOPTA U MaJIOH
SHEPreTUKU»

« » 20 r., mporokoma Ne

3aBenyromuii kadeapoi /no1r., k.1.H. Hekpacos JI.A./

[IporpaMmMma cornacoBaHa ¢ p OBOZHTENEM o6pa3oBaTeNnpHO TpOrpaMMEI
ST veclf HE

v

« » 20 T,

ITporpamMma yTBEpK/ICHA HA 3aCE/IAHUH yIeOHO-METONHMYECKON KOMHCCHE MAIIHHOCTPOHTEIBHOID
(dakynbTeTa

&
Ipencearens KOMUCCHH ‘%ﬂﬁ/ e "/‘/ / .z’%{é‘(";{‘iﬂ*‘?«‘”"“‘j /
i ¥4

\
«%f» o6  2w050r, ITporoxonm: A~ ,‘%’ G




1. lleqtn m 3a12a4M OCBOEHHSI TUCHUIIJIMHBI

OCHOBHBIMH eJSIMH U3YUYE€HUS TUCHMUILUIUHBI « T epMOAMHAMUKA U TEIIONepeiaya» sB-

JSI0TCSA
- NOATOTOBKA CTYACHTA K ACATCIIbHOCTH B COOTBCTCTBUU C KBaHHq)HKaHHOHHOﬁ XapaKTCPUCTU-
KOW MO HapaBJIECHUIO;
- OCBOCHHE OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKH, OCOOCHHOCTEH M 00JIaCcTel MX IPUMEHEHUS;
- 3HAKOMCTBO CO CIIOCOOaMHM MepeHoca TeIIOThl M UX OCHOBHBIMH 3aKOHAMHU.

OcHoBHbBIE 32124 U3Yy4EHUs JUCIMILIMHBI « TepMoIuHaMuKa U Temionepeaaya»
- (¢dopMupoBaHHE 3HAHUN U YMEHUH, HEOOXOAUMBIX I CAMOCTOSITEIbHOTO, 0O0CHOBAaHHOTO U
APTYMCHTUPOBAHHOTO BBIGOpa MCTOHOB PCHICHUSA NMPUKIIAAHBIX 3a1a4 TCPMOJUHAMUKA U TCILIO-
nepeaaun;

2.Mecto qucuuninnbl B crpykrype OOII 6akanaBpuara

VYuebnas qucuumuinHa « TepMoIMHaMuKa U TEIIonepeaada» BXOIUT B OJIOK y4eOHBIX JUC-
[UIUTMH crieruanu3anuu 6a3oBoii yactu 6azoBoro nukia (b.1.2.17) obpa3zoBaTenbHOM porpam-
MBI CHEIHAIUTETA.

«TepMoanHaMuKa M TeEIUIONEpPEAaUa» B3aUMOCBs3aHa JIOTHYECKH U COAEpKaTeIbHO-
METOJIMYECKH CO CICAYIOUMMH TUCIUITMHAMU U ipakThukamu OOIL:

B 6azoeoit vacmu bnoka 1 (b.1.1):
- Beicliasg maTeMaTuka
- ®u3KKa B MPOU3BOICTBEHHBIX U TEXHOJIOTUYECKUX MpoLIeccax

B sapuamuenou wvacmu(b.1.2)

- [IpoexkTrpoBaHUE TEXHOIOTUIECKUX MAITUH U KOMIUIEKCOB
B oucyunnunax no ewibopy 6azoeoeo yuxna:

- O0opynoBaHUE TEXHOJIOTUYECKUX KOMITJIEKCOB 1 OCHOBBI HA/IGKHOCTU TEXHOJIOTHUECKUX
MaIuH

3.IlepedyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUSs MO TUCHUILINHE (MOIYJII0), COOT-
HEeCEHHbIE ¢ IVIAHUPYEMBbIMHU Pe3y/JIbTATAMM OCBOCHHSI 00Pa30BaTeJbHOI MPOrPaMMBbl.

B pe3ynbrare 0CBOGHUS TUCHUILTHHBI (MOIYJIs) Y 00ydaronuxcst GoOpMHUPYIOTCS CIEAYIO-
M€ KOMIIETEHIIMH U TOJDKHBI OBITh IOCTUTHYTHI CIIEAYIOIINE Pe3yJIbTaThl 00y4eHUs KaK
sTan (OPMUPOBAHUS COOTBETCTBYIOIIUX KOMIIETEHIIHIA:



B pe3yabTare ocBOeHUs

K;iff:e_ oOpa3oBaTe/IbHOM npo- IlepeyeHb NIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 1O
S— rpaMMbl 00y4arommics AMCUMILINHE
OJIKEH 00J1a1aTh
OK-3 ['oTOBHOCTBIO K Camo- | 3HATh:
pa3BHUTHIO, CaMOpeau- ® OCHOBHBIE 3aKOHBI TEPMOJAMHAMHKH U TEIUIONEpe-
3allu, HCIOJb30BaHUIO Ja4¥ X MPaAKTUYECKOe TPUMEHEHHE.
TBOPYCCKOro IOTCHIHA- | YMeTh:
1a ® PACCYUTHIBATH TEPMOAMHAMHYECKHUE MTPOLIECCHI U
TEIJIOBbIE TOTOKU
BJIA/IETh:
® HaBbIKaMU OIpeaeTeHUs PU3NYECKUX CBONCTB
BELIECTB

4.1. Conepxxanue pa3ieioB QU CHUNIHHBI

Pazgen 1. [Ipenmer u meron TepmoauHamMuk. OCHOBHBIE TepPMOAWHAMHUYECKUE GyHKUIUU. |
3aKOH TEPMOJIMHAMHKHU U €ro yactHele ciydau. [lapamerpsl uaeanbHoro raza. TepMmuueckue u
KaJIOPUUYECKUE NTapaMeTphbl. Y PaBHEHUE COCTOSIHUS MIEANBbHOro rasa. Temmoemkocts. McTuHHAs
U CPeIHSIS TEIUIOEMKOCTb; TEINIOEMKOCTh U300apHOT0, H30XOPHOTO U MOJUTPOITHOIO MPOLIECCOB,
ypaBHeHHe Maiiepa; MaccoBasi, 00beMHast 1 MOJIIpHAst TEIUIOEMKOCTh, CBSI3b MEX/Iy MAaCCOBOH U
MOJISIPHOM TEINTIOEMKOCTBIO. PacueT kaJlopuyeckux napaMmeTpos.

Pa3nen 2. TepMoarmHaMHYECKHUE TIPOIECCH UICATBHBIX Ta30B. PaBHOBECHBIE I HEPABHOBECHEIE,
obpatuMbie U HeoOpaTuMmblie mporecchl. [loaUTpONHBIA Tpolecc Kak HauOolsiee OOIIMiA, €ro
yacTHele ciydau. PabGouas M TersoBas AuarpaMMmbl, H300pakeHHME IMpoleccoB. Pacuer
MPOLIECCOB HJEaIbHOr0 raza (pacueT HayalbHbIX M KOHEUYHBIX MapaMeTpoB, OMNpEeIeNeHUE
TEPMOJIMHAMHYECKUX (QYHKIUN, paOOTHI U TETIOTHI).

Paznen 3. |l 3akoH TepMoOIMHAMHKHA i1 OOpaTUMBIX W HEOOPATHMBIX IPOIECCOB.
MaremaTnueckoe BoipaxkeHue |l 3akoHa (MPUHIMIT CYIIIECTBOBAHMS U BO3pPACTAHUS SHTPOIHH).
DopMyJIIHUPOBKH BTOPOTO 3aKOHA.

Pa3znen 4. Kpyrossie npouieccs! win mukibl. [ukn KapHo kak 3TalOHHBIN C TOYKH 3pEHUS
tepmuueckoro KIIJI, ero 1ocTOMHCTBA U HEAOCTATKH. . L{MKIIbI peaIbHBIX TEIJTOBBIX
nsurareneit: Orro, Auzens u Tpunkiepa.

Pa3nen 5. TermmooOMeH. OCHOBHBIE TIOHATHS U onpe/ieieHus. Buasl TemiooOMeHa.
TenmomnpoBonHocTh. ['unoresa @ypre. AuddeperunanbHoe ypaBHEHHE TEIUIONPOBOIHOCTH.
VYcnoBUa 0IHO3HAYHOCTHU.

Paznen 6. TeronpoBoJHOCTH NMPH CTallMOHApHOM pexumMe. Onpenenenue Uit IIOCKOH 1
UIMHIPUYECKON CTEHOK IUIOTHOCTHU TEIIOBOTO MOTOKA U paclpeiesieHus: TeMrepaTyp Mo
ToJIIMHE NpH rpaHnuHbIX yenosusx | u lll pona. Kpurnueckuii nanamerp usonsuuu
UIMHJIPUYECKUX CTCHOK.

Pa3znen 7. KouBekTUBHBIN Tem1000MeH, ero BUAbL 3akoH HeioToHa —PuxMaHa.
Huddepennmanpapie ypaBHEHUSI KOHBEKTHUBHOTO TETNIOOOMEHA — YPaBHEHHE SHEPTHH,
yYpaBHEHHSI JBMXKEHUS U CIUIOIIHOCTH. KpuTepun KNHEMaTHYECKOTO U TEIUIOBOTO MOI00uS.
O06o001IeHHbIE YPAaBHECHHUS.

Paznen 8. TeniooTaauya npu BbIHYKAEHHOM IBUHKEHHH.

. [IpononpHOe 0OTEeKaHMe MIACTUHBI. TedeHne KUAKOCTU B TpyOax pasnuyHoro cedenus. [lome-
peuHoe o0TeKaHue WIMHApa. SIBiIeHue oTpbiBa. 3MeHeHne Ko GHUIMEeHTa TEIIO0TAAYH 10
nepuMeTpy monepeuno-odTekaemoro mumuHaApa. [Tyuku Tpy6. CTpykTypa 0000IIEHHBIX YpaB-
HEHUM.



Pa3nen 9. TensiooTaaya npu cBOOOTHOM JABUKEHHH.

Mexanu3mbl miporiecca. TemnooomeH B 6onbmom ooseme. Kpurepuu [Namunes, Apxumerna,
I'pacroda. CtpykTypa 06001IeHHOTO YpaBHeH!s. KOHBEKTUBHBIN TEIII000MEH B OTPaHUYEHHBIX
IPOCTPAHCTBAX.

Pa3nen 10. Tenioo6mMeH u31ydyeHHEM.

[Tpupona TeroBoro uzmydeHus. AOCOMIOTHO YepHoe Teno. 3akoHbsl Kupxroda, [Tnanka, Buna,
3akon Credana-bonpimana. TemmooOMeH U3IydeHHEM yepe3 mpo3padnyo cpenay. OcodeHHoCcTH
W3IIy49eHHS Ta30B. TermtooOMeH u3IydeHueM B 3aMKHYTOU cucteme. Poib skpanoB. TemooomeH
U3JIy4CHHEM B IOTJIOLIAOIIEH cpere.

5. O6pa3oBaTe/ibHbIEC TEXHOJIOTHH.

MeTtoauka mpenoiaBaHus TUCHUTUIMHBL « TepMoInHaMuKa U Teruionepeaada» U peau-
3aIusl KOMIETEHTHOCTHOTO TOAX0/a B M3JI0KEHUH W BOCIIPUSATHH MaTepuaja mpeaycMaTpruBacT
WCIIOJIb30BAaHUE CIICAYIONINX aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEIEHUS T'PYMIOBBIX, HH-
TMBHUIYaTbHBIX, ayJUTOPHBIX 3aHSATHI B COYETAaHUM C BHEAYAHTOPHOW pabOTOH ¢ 1enbio Gop-
MUPOBAHUS U PA3BUTHS MPOPECCUOHATBHBIX HABBIKOB 00yUYaIOITUXCS:

- JICKIIMOHHBIC 3aHSTHS C UCTIOJIb30BAHUEM Mpe3eHTanuil B mporpamme Microsoft Power
Point

nabopaTopHble pabOThI; MOATOTOBKA K BBIMOJHEHHUIO JTAOOPATOPHBIX PabOT B J1aboparo-
pUsX BY3a;

— MMOATOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHOH paboTHI,

— 3amuTa Ja00paTOpHBIX PaboT;

— UCTOJIb30BaHNE WHTEPAKTHBHBIX (JOPM TEKYIIEro KOHTPOJISL B (opMe ayIUTOPHOTO U
BHEAYIUTOPHOTO HHTEPHET-TECTUPOBAHUS;

6. OneHo4HBIE CpeACTBA /ISl TEKYILIero KOHTPOJISl yCIIeBAeMOCTH, POMEKYTOYHOM aTTe-
CTAIlMH 110 UTOTaM OCBOCHUSI AUCHMILIMHBI U y4eOHO-MeTOoAuYecKoe o0eclneyeHne caMo-
CTOSATEJILHOM padoThI CTYAEHTOB.

- BBITIOJIHEHUE KOHTPOJBHBIX PadoT, MPEeAyCMOTPEHHBIX paboueii mporpaMMon;

— BBHITIOJIHEHHE U 3aIIUTa PaCYCTHO-TpaPUIECKOil pabOTHI.

VY enbpHbIN BeC 3aHATHIA, IPOBOJUMBIX B MHTEPAKTUBHBIX (OpPMax, OINpeaesieH TNTaBHOU
1EIBI0 00pa30BaTENIHLHOM MPOTPAMMBI, 0COOCHHOCTHIO KOHTUHIEHTA 00YJaroNuXcs U CoJepKa-
HUEM JTUCUUIUTMHBI «TepMoaMHaAMUKA U TeIionepenaya» u B 1einoMm cocrasisier 50% aynu-
TOPHBIX 3aHATUH.  3aHATHS JIEKIHOHHOTO THMa cocTaBisttoT 50% oT oObeMa ayTuTOPHBIX
3aHATHI.

O1neHoYHBIE CPENICTBA TEKYILET0 KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT 3aJaHUs M BOIIPOCHI KOH-
TPOJIBHOM pabOoThI, SK3aMeH 0 TUCIHUILUIHHE.

6.1. ®oHA OLEHOYHBIX CPEACTB AJIsl MPOBEACHUS NMPOMEKYTOYHON aTTecTaUu 00y4aro-
IMXCS M0 IUCHUILIAHE (MOYJII0).

@OoH/IBI OLIEHOYHBIX CPEICTB JIsi MPOBEACHUS TEKYIICH M MPOMEKYTOYHON aTTEeCTaIlHU
oOyyaromuxcs mo aucuuiuimHe «TepMoauHaMuKa M Teruionepeaaya» npuseaeHs! B [Ipumoxe-
HUU 2 K pabodeil mporpamme.

6.2. llIkaJjia oueHUBAHUsI Pe3yJabTATOB MPOMEKYTOYHOM aTTeCTAIIMN U UX ONMCAHME:

®opMa NPOMEKYTOUYHOM aTTeCTAlUNU: 3a4eT.

[TpomexyTouHas aTTectanus oOydaromuxcs B ¢popMe 3a4eTa MPOBOIAUTCS MO pe3yibTaTaM BbI-
MOJIHEHUS BCEX BUAOB y4eOHOH pabOThl, IPEeIyCMOTPEHHBIX Y4EOHBIM IIJIAHOM IO JaHHOM Juc-



nuruinHe. OLEeHKa CTEeNEeHU JOCTHKEHHS 00yUJaloUMUCS TUIAHUPYEMbIX pe3ylbTaToB 00y4eHUS

Mo AUCHUINIMHC MPOBOAUTCA NPCIOAABATCIICM, BCAYIIUM 3aHATHUA 1O AUCHUILIMHE MCTOIOM

3KCH€pTHOI>'I OIICHKM. IIo utoram HpOMG)I(yTO‘IHOﬁ aTTeCTalluU 110 JUCHUIIIIMHC BbICTABIAIOTCA

oneHkH "3ayreno" wian "

HE 3a4TEHO"

OOuMMH KpUTEPUSMHU OLIEHKU OTBETOB IIPU MPOBEACHUHU MTPOMEKYTOUHOM aTTECTalluU
B (hopme 3aueTa SBIAIOTCS:

OIICHKA COJIEPXKAHUS OTBETOB (IIOJIHOTA U NIPAaBUIBHOCTh OTBETA, COOIIOICHHUE JTIOTHYEe-
CKOM TMOCTIeIOBATEIHbHOCTH U3JIOKEHHS MaTepraia, 000CHOBAaHHOCTh BBIBOJIOB);

dbopma M3IT0KEHUST OTBETA, OTPAKAIONIAS HABBIKM M YMECHHS HM3JIaraTb U OTCTaWBaTh

CBOC MHCHHUC, OTBCUYATH HAa MMOCTABJICHHLIC JOIMOJIHUTCIILHBIC BOIIPOCHI.

O1eHKa 3a OTBET

XapakTepHUCTHKa OTBETA

3auteHo

ConepxaHue mMaTepuaia o pacCMaTpuBa€MOMY BOIPOCY PACKPHITO,
W3J105KE€HO TPAMOTHO U B ONPEEIEHHON JIOTMYECKOM MOCIE0BATEIbHO-
ctu. [IpogeMoHCTpHUpOBaHBI TEOPETUUECKUE 3HAHUS IPOTPAMMHOTO U
COIMYTCTBYIOIIETO MaTepuaiia, cOpMUPOBAHHOCTh U YCTOWIMBOCTh
HaBBIKOB M yMeHUM. [Toka3zaHa cnocoOOHOCTh M OCO3HAHHOCTh OCYIIECT-
BJICHUS J€UCTBUI C UCIOJb30BAHUEM ITOJTYUYECHHBIX 3HAHUI, HABBIKOB U
YMEHHH MpU petieHnn npodeccnoHanbHbIX 3a1a4. JlomyeHsl 01Ha-
JIB€ HETOYHOCTH IPU OCBELIEHUH BTOPOCTENEHHBIX BOIIPOCOB, KOTOPHIE
WCIIPABJIEHBI 110 3aMEYaHUSIM.

He 3auteno

1. He packpbiTO OCHOBHOE COJIep)KaHHe y4eOHOT0 MaTepralia 1o BCeM
BOIIPOCaM 3K3aMEHAIIMOHHOTO OmieTa. Peub HerpamMoTHast, JONYIICHBI
OIHMOKH B ONPEICIICHUH TOHITHH, IIPH UCTIOIB30BAHUN TEPMUHOJIOTHH.
CTyaeHT He 0CO3HAET CBsI3b 00CYKIAEMOTO BOIIPOCa C APYTHUMH 00b-
C€KTaMU JUCLUIIJINHBI. I[OHOHHI/ITGJ'H:HBIG BOIIPOCHI MpCTIOAaBaTECIIsA HC
MPUBOJAT K KOPPEKLMHU COAEpKaHU oTBeTa. He oTBeTHII HAa 1OMIOIHU-
TCJIbHBIC BOIIPOCHI.

2. OTBeTHI HA BOITPOCHI 9K3aMCHAITMOHHOT'O 6I/IJIeTa MOJIHOCTBIO OTCYT-
CTBYIOT HJTH TIPE/ICTABIISIOT Pa3pO3HEHHBIC 3HAHUS C CYIICCTBEHHBIMU
OLIMOKaMHU.

3. OTKa3 oT OTBeTA.

6.3. YueOHO-MeTOMMYeCKOEe O0ecreyeHue CaMOCTOSATeIbHOM padoThl 00y4Yaromuxcs mo

AMCUMILINHE (MOTYJIIO)

No Ne paznena
/0 | AMCUUILTUHBI

Meroauueckue yKa3zaHus
I10 BBIITIOJTHCHHUIO CaMOCTOHTGHBHOﬁ paGOTBI

1. | Pazgen 1 YreHue 1eKIMOHHOrO MaTepralia

W3ydeHne OCHOBHOM U TOTIOJTHUTEIBHOM JITepaTypsl [1-5]
W3ydeHune cripaBOYHOM JTUTEPATyPhl

2. Pazpen 2 Yt

CHUC JICKIMOHHOI'O MaTcpuraia

W3ydeHne OCHOBHOM U TOTIOJHUTEIBHOM JIUTepaTypsl [1-5]
N3yyeHne ydeOHO-METOIMUYECKUX MAaTePHAJIOB

3. Paznen 3 Y

CHUC JICKIMOHHOI'O MaTcpurajia




N3ydyeHne OCHOBHOM M IOTMOJHUTEIBHOMN JUTeparyphl [1-5]

Pazgen 4

YreHue JICKUHOHHOTO MaTepuasa
M3ydeHnne OCHOBHOM ¥ JOMOJIHUTEIILHOM JTUTEpaTyphl [1-5]
CaMOCTOSTEeJIbHOE BBITIOJHEHUE MPAKTUYECKUX 3aJIaHU I

Pasnen 5

YreHue JIEKUHOHHOTO MaTepuasa
M3ydeHne OCHOBHOM ¥ JIOMOJIHUTEIILHOM JTUTepaTyphl [1-5]
N3yuenne yaeOHO-METOIMIECKUX MATEPUATIOB

Pazgen 6

YreHune NEKIMOHHOTO MaTeprana
W3ydyeHne OCHOBHOM M JOMOIHUTEIbHOM TuTepaTypsl [1-5]
CaMOCTOSITeNIbHOE BBIMIOJHCHUE TPAKTUYCCKUX 33 TaHH

Pazgen 7

YreHue JIEKIMOHHOTO MaTepuaa
W3ydeHne OCHOBHOM U TOTIOJHUTEIBHOM JIUTepaTypsl [1-5]
W3ydeHune cripaBOYHOM JTUTEPATyPhl

Pazgen 8

YreHue JIEKIMOHHOTO MaTepuaa
W3ydeHne OCHOBHOM M TOTIOJHUTEIBHOM JITepaTypsl [1-5]
M3ydeHune cripaBOYHOM JTUTEPATyPhl

Pazgen 9

YreHune NEKIMOHHOTO MaTeprana
W3y4yeHne OCHOBHOM M JOMOIHUTEIbHOM TuTepaTypsl [1-5]
CaMOCTOSITeNIbHOE BBIMIOJHCHUE TPAKTUYCCKUX 33 TaHH

10

Pazgen 10

UreHue JEKIMOHHOTO MaTepHraa
W3ydeHne OCHOBHOM U TOTIOJHUTEIBHOM JIUTepaTypsl [1-5]
N3yyeHne yaeOHO-METOIMYECKUX MAaTePHAJIOB

7. Y4eOHo-MeTOoAHYeCcKOe U HMH(OPMALIMOHHOE o0ecnedeHue JUCIIUIIMHBI.

a)OcHOBHAas JIMTEpaTypa

1. Hcauenko B.I1., Ocunora B.A., Cykomen A.C. Termnonepenava. M.: DHeprus, 1969
2. HOpnaes b.H. «Texnuueckas TepmoauHamuka. Teronepeaaya». M.: Beiciias nikodna,

1988

0) JJlonmosiHuTeIbHASA JJUTEpPATYypa

1.KpacunomiekoB E.A., Cykomen A.C. 3agaunuk no tersonepeaade. M.:Oueprus, 1980.

2. Ilokycaes B.I'. [lpaktukym o teruonepenaye. -M.:Mza-so MI'VUD, 2009.
3. 3onoroB B.A. [Ipaktukym no repmoanHamuke. M. —13a-80 MI'YUD,

8. MaTtepuajibHO-TeXHUYECKOe o0ecrieyeHne JUCHUNIMHBI (MOIYJIs1)

Kadenpa obGmamaer mMarepuanbHO-TEXHUYECKOW 0a30i, 00ECIeYMBAIONICH MpPOBEICHNE
BCEX BUJIOB JICKIIMOHHBIX, MPAKTHYECKUX U JTa0OPATOPHBIX 3aHATHH, MPETYCMOTPEHHBIX y4eo-
HBIM TUIAHOM T10 TaHHOW M APYTUM JUCHUIUIMHAM. AyIUTOPHBIN (OHI BKIIOYAET B ceOs ayau-

toputo 4203 1 NpakTUYECKUX 3aHATUH; Taboparoputo 4104a.

HBIMHU BBIIIC.

KommbrotepHslii kitacc (akyapTeTa 0oOeCreurBaeT BBITOJIHEHHWE BCEX BHJIOB MPOTPaMM H
BbBIXOI B I/IHTepHeT.
bubmuoTteunsiii poHa 0OecednBaeT CTYJACHTOB HEOOXOIUMBIMU UCTOYHHKAMH, TTEPEUNCIICH-

MartepuanpHo-TexHu4eckass 0a3za MockoBckoro IlomuTexa COOTBETCTBYET IEHCTBYIOIIUM

CaHUTApPHBIM U IPOTUBOIIOKAPHBIM HOPMaM U IIpaBUJIaM.




9. MeTonnyecKkne peKOMEHJAIMH MPeNnoIaBaTe 0

JlaHHbIi pa3gen HacTosel pabodell mporpaMMbl MpeAHa3HAYeH Uil HAYMHAIOUINX TIpe-
noJiaBaTesel U CIeualuCcTOB-MPAaKTUKOB, HE UMEIOIINX OMBITA MPENoAaBaTeIbCKON paboThI.

Juctummaa «TepMoguHaMuKa U TEIJIoNepeiaday sBIsIeTCs 00s3aTeIbHON AUCIIUIIITMTHON
06a30Bol yacTu ydyeOHOro miana u obecrieunBaeT (HOPMHUPOBAHHE KOMITIETEHTHOCTH B TECHOMU
CBSI3M C BOKHEHIIMMU JUCIUILTHHAMY 0a30BOM M BApHATUBHOW YacTeil yueOHOro IyiaHa.

B ycnoBusix koHCTpyHpoBaHHsl 00pa30BaTeNbHBIX CUCTEM Ha MPUHIUIAX KOMIIETEHTHOCT-
HOT'0 NOJIX0Ja MPOU30LLIO0 KOHIENTYaIbHOE U3MEHEHHUE POJIM MPENOIAaBATENsl, KOTOPBIA HApALY
C TPaJAMLMOHHOW POJbI0 HOCHUTEN 3HAHUS BBINOJNHSET (YHKIUIO OpraHu3aropa HayyHO-
MIOUCKOBOW pabOTHI CTy/I€HTa, KOHCYJIbTaHTA B MPOIEIypax BbIOOpa, 00pabOTKU U MHTEpIIpeTa-
Uy MHQOpMAaINK, HEOOXOJUMON I MPAKTHYECKOTo JACUCTBUA U JajdbHEHUIIero pa3BUTHS, YTO
JIOJDKHO 00s13aTeNTbHO YUUTHIBATHCS IPU MPOBEJACHUN JICKIIMOHHBIX M MPAKTHUYECKUX 3aHATUH I10
qucuuiuHe «TepMoarHaMuUKa U TEIIonepeaday.

[IperonaBanme TeopeTHUECKOro (JIGKIMOHHOTO) MaTepuasia mo aucuuiuimae «Tepmonu-
HaMHKa M TEIUIONEpeIada» OCYIIECTBISIETCS MO MOCIEA0BATENbHO-TAPAIIIENIBHON CXeMe Ha OC-
HOBE MEXAMCLUILUIMHAPHON MHTErpalliy M YETKUX MEXAMCLUIIMHAPHBIX cBsizel B pamkax OII
u pabodero ydebHoro rmiana no HampasieHnuto 15.05.01 — [IpoexkTrpoBaHre TEXHOIOTHUYECKUX
MAIIMH U KOMIUJIEKCOB.

CtpyKTypa M HOCJIeI0BaTEIbHOCTh MPOBEICHUS JEKIIMOHHBIX 3aHATUN U J1a00paTOPHBIX
paboT 1Mo AMCUUIUIMHE MpeCTaBlIeHa B IpUiIokKeHuu | k Hacrosmeit paboueit mporpamme. [Ton-
poOHOe coliepskaHue OTAEIBHBIX pa3[esioB NUCHUIUIMHBI «TepMoIuHaMuKa U Teruionepenada»
paccMatpuBaeTcs B 1.4 pabodeil mporpaMMal.

[lenecooOpa3Hbie K MPUMEHEHUIO B paMKax JUCHMILTUHBI «TepMoanMHaMUKa U TeIuionepe-
Jada» o0pa3oBaTeIbHbIC TEXHOIOTHH U3JI0KEHHI B I1.5 HACTOSIICH pabodel mporpaMMBl.

[TpumepHbIe BapHaHTHI 3aJaHUM ISl TPOMEKYTOYHOT0/ UTOTOBOTO KOHTPOJISI U NIEpeYeHb
BOIIPOCOB K 3K3aMEHy I10 JIUCLUIUIMHE IpenacrasieHsl B cocrabe POC no nucuurumze B [pu-
JIO’)KEHHUH 2 K pabouel mporpamme.

[lepeueHbp OCHOBHOM M JOIOJIHUTENBHON JIMTEPATypbl U HOPMATHUBHBIX JOKYMEHTOB, He-
00XOIMMBIX B XOJI€ MPENoJaBaHus TUCHUILUIMHBI «TepMoarHaMuKa U Terionepeaaya», mpuBe-
JIeH B 1.7 HacTosmel paboueil nmporpammsl. [IpenogaBarento cienyeT OpUueHTUPOBAThH CTY/IEH-
TOB Ha WCIIOJIb30BAaHUE COBPEMEHHOW y4eOHON M CIPABOYHOM JIUTEpaTyphbl MPHU MOATOTOBKE K
IPOMEXYTOUYHOW M UTOTOBOHM aTTECTAllMM W BBIOJHEHUIO pacdeTHO-rpaduueckoil paboThl 1Mo
JUCLUTIIINHE.

10. MeToanueckue ykazanus 00y4armuMcs

MeToaruecKHe YKa3aHUs 110 OCBOCHUIO JIMCIIMILIMHEI

JIeKkIIMoHHbBIC 3aHATHUS MPOBOASTCS B COOTBETCTBUM C COJEPKAaHUEM HACTOSIICH paboueit
IpOTpaMMbl M TIPECTABISIOT COOON M3MI0KEHHE CBEJCHUN O MPUMEHEHHH OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKHU U TEIUIONEepenauu Mpu pa3paboTKe MPOLECCOB U anmapaToB OYHCTKH aTMO-
cdepbl, CTOYHBIX BOJ M OTXO/IOB.

[Tocemnienne NEKIMOHHBIX 3aHATHUI SBIISIETCS 00S13aTENbHBIM.

Perynsipoe noBTOpeHne Marepuania KOHCIEKTOB JIEKIMI MO KaXXJI0MY pas/ielly B paMKax
MOJTOTOBKU K NMPOMEKYTOYHBIM M MUTOTOBBIM (popMaM arTecTaluu no aucuumimHe «Tepmoau-
HaMHMKa U TCIUIoNCpcaava» ABJIACTCA OOAHUM U3 Ba)KHEUIITNX BUI0OB CaMOCTOSTEILHOU pa6OTI>I
CTyJEHTa B TEYeHHE, HEOOXOAUMOMN Ji1 KaYeCTBEHHON MOJATOTOBKU K MPOMEXKYTOUHOM U UTO-
roBOH aTTeCTaluu 110 JUCIIUITJINHE.

B xoxe nekmuii 00ydarommmcs: peKOMEHYeTCs




- BECTH KOHCIEKTHpOBaHUE y4yeOHOro marepuaia. Jlomyckaercs KOHCIEKTUPOBAHUE JIEK-
MOHHOT'0 MaTepuaia MUCbMEHHBIM U KOMIBIOTEPHBIM CIIOCOOOM.

- oOpamaTh BHUMaHHUE Ha KaTeropuu, GopMyITHpPOBKH, PACKPHIBAIOIINE COACPKAHUE TEX
WJIM UHBIX SIBJICHUW U IIPOLIECCOB, HAYYHBIE BBIBOJBI U MPAKTUUECKUE PEKOMEHIAIMH 110 UX
MPUMEHEHUIO;

- 3a/1aBaTh NPENOJABATEII0 YTOUHSIOIINE BOIPOCHI € LEIbIO MPABUIBHOIO TOHUMAHUS
TEOPETUYECKUX ITOJI0KEHUN, Pa3peLIeHUs CIOPHBIX CUTYalUH.

KenarenbHo 0cTaBUTH B pabOYMX KOHCIEKTAX IOJIsI, HA KOTOPHIX BO BHEAYTUTOPHOE BpEMsI
MOXXHO CJIeJIaTh MOMETKM M3 PEKOMEHJIOBAHHOW JUTEPaTyphl, JOMOJHSIOUIME MaTepuai IMpo-
CIIYIIAHHOM JIEKIIUH, a TaK)Ke MOJAYEPKUBAIOLINE 0COOYI0 BaXKHOCTh T€X WIJIM MHBIX T€OpeTHYe-
CKHUX TOJIOKEHH.

Jl5ig ycrienrHoro oBjia/ieHus KypcoM HeoOXOAMMO MOcelaTh BCe JIEKLUU, TaK KaKk TeMa-
TUYECKUN MaTepHaj B3aUMOCBSI3aH MEX1y cO00il.

JlaGopaTopHble 3aHATHS — 3TO aKTUBHAs opMa ydeOHOro mpoiecca B By3e. [Ipu moaroros-
K€ K Ja0OpaTOpPHBIM 3aHATUSAM O0YyYaromeMycsi HE00OX0AUMO U3YYUTh OCHOBHYIO JINTEPATYPY,
O03HAKOMHTHCS C JOTOJHUTEIBHON JIUTEPATYPOH, yUeCTh peKOMeHaauu npenogasarend. [Toce-
nieHrne J1a00paTOPHBIX 3aHATUN U AKTUBHOE YYaCTHE B HUX SIBIISICTCS 005S3aTEIbHBIM.

[TonroroBka K J1abOpaTOPHBIM 3aHATHSAM 00s3aTENIbHO BKJIIOYAET B c€0sl M3yUeHHE KOHCIIEK-
TOB JIEKLIUOHHOTO MaTepHaia.

MeToauueckre yka3zaHUsS MO BBIMOJHEHHUIO PA3NIUYHBIX (OpM BHEAYIUTOPHOW CaMOCTOS-
TeIbHOU PabOThHI

BaxHO# 4acThI0O CaMOCTOATENHLHON PabOTHI SBIISETCS YTEHHWE YUeOHOW M HAYYHOW JIMTEepa-
Typbl. OcHOBHasi (QyHKIMSI y4eOHUKOB - OPHUEHTHPOBATH OOYYAIOIIErOCs B CHUCTEME 3HAHMIA,
YMEHHUH U HaBBIKOB, KOTOPbIE JOJKHBI ObITh YCBOCHBI MO JAHHOW AUCUHUIUIMHE OYIyIIUMU BBI-
MYCKHUKAMHU.

Cnucok OCHOBHOM U JTOMOJHUTENBHOM JUTEpaTyphl U 0053aTENbHBIX K U3YYEHUIO HOpMa-
TUBHO-TIPABOBBIX JIOKYMEHTOB MO AucUUIUIMHE «TepMoauHaMuka U Teruionepeaada» npuBeaeH
B 1.7 HacTosmel padodeil mporpamMmbl. Cieayer OTAaBaTh MPEINIOYTCHHE COBPEMEHHBIM JIMTE-
paTypHbIM UCTOYHHUKAM MO COOTBETCTBYIOLIUM pa3zjeiaM AUCUUILUIMHBI « TepMoarHaMuKa U Te-
rionepeaaya.

H3yueHrue OCHOBHOM M JIOMOJHUTEIBLHOM, a TAKKE CIPAaBOYHOU JIUTEPATYPHI IO JTUCIUII-
JIMHE MPOBOJUTCS Ha PETYJISIPHON OCHOBE B pa3pe3e KaXkJ0ro paszielia, B COOTBETCTBUM C ITPUBE-
JIEeHHBIMU B 1.6 pabodell mporpamMMbl PEKOMEHIALUSIMHU ISl TIOJTOTOBKU K MPOMEKYTOUHOU H
WUTOTOBOM aTTECTaluy 1o JucuuIuinHe « TepMoarMHaMuKa U Terionepenayda.

PerynspHoe noBTOpeHre MaTepralia KOHCIIEKTOB JIEKIMI M0 KaXXA0MYy pa3Jie]y B paMKax
MOJATOTOBKU K TEKYIIMM U UTOTOBBIM (popMaM KOHTPOJS MO AUCHUIUIMHE «TepMoauHamMuKa U
TeIUIonepeiaya» SBISETCS OJHUM U3 BOXHEHIIUX BHIIOB CAMOCTOSITEIBHON paboThl 00yyarore-
rocs B TEUEHHUE ceMecTpa, HeOOXOAMMOI ISl KaueCTBEHHOM MOATOTOBKM K UTOTOBOM arTecTa-
LU 110 AUCLUILINHE.

Meronnueckue yka3aHus 0 HOATOTOBKE K IPOMEXKYTOUYHOM/ UTOrOBOU aTTEeCTAllUU

[IpomexxyTounas arrectanus 1o AUcUMIUIMHE «TepMoAMHAMUKA U TeIIonepeaaya» B 5-mM
cemecTpe npoxoauT B ¢popme 3adera. [IpumepHbIii mepedyeHb BOMPOCOB K 3a4ETy MO TUCIUIUIMHE
«TepMoMHAMKKa M TEIIONEpeaayay U KPUTEPUH OLEHKH OTBETa 00YYaOIIErocst Ha 3a4eTe JIs
neneit hopmupoBanusi bPC u onenku chopMUpoBaHHOCTH KOMIETEHITUN TTPUBEIEH B COOTBET-
cTBytoieM noanyHkre [punoxenuu 2 xk pabodei mporpamme.

[ToaroToBka K 3a4eTy HmpeAnoaracT U3y4eHUEe PeKOMEHyeMOW JINTepaTypbl U KOHCIEK-
TOB JICKLIAM.



[Ipunoxenue 1
CtpykTypa ¥ copep:kaHue JUCLUILIMHBI
«TepMoanHAMMKA U TemJionepenaya

Hanpasnenue noarorosku: 15.05.01
(uH:KeHep)
®dopma 00yueHUs] — OUHAS

Pazgen

Cemectp

Henens cemectpa

Bunbl yaeOHO# pabOThI, BKIIIOYAs ca- Buabr camocTosiTensHOM paboThI
MOCTOSITEIBHYIO pabOTy CTYyICHTOB U CTY/JICHTOB
TPYAOEMKOCTh B Yyacax

®opwmel aTTe-
CTaluu

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

3a4ecT

Paznen 1. [Ilpemmer wu  Meron
TEPMOJIMHAMUKH. OCHOBHBIE
TepMoAMHAMHUYeCKrue GyHKIMH. | 3aKOH
TEPMOJMHAMUKUA U €T0 YACTHBIE CIy4au.
[TapameTpsl UJI€aIbHOTO rasa.
Tepmuueckue u KaJIOpPUUECKUE
nmapaMeTpbl.  YpaBHEHUE  COCTOSIHUSA
HUJICAIIBHOTO rasa. TennoeMKoCTb.
UctHHas ©u cpenHsisi TEIIOEMKOCTb;
TEIIOEMKOCTh U300apHOT0, M30XOPHOTO
Y MOJIUTPOITHOTO MPOIECCOB, YPABHEHUE
Maiiepa;  maccoBas, oOOBeMHasT W
MOJISIpHAs TEIMJIOEMKOCTb, CBA3b MEXKIY
MacCOBOHM U MOJIIPHOH TEIUIOEMKOCTBIO.

Pasznen 2. TepmonnHamudeckue
IPOIIECCHI U/1eaTbHBIX ra3os.
PaBHOBecHBIE " HEpaBHOBECHBIE,
oOpaTtumble U HEOOpaTHMBbIE MPOLECCHI.




[TomuTpomnHbIl Tpomecc Kak Hambosee
o0mui, ero yactHele ciydau. Pabouas u
TEIUIOBAasl  JUAarpaMMbl, H300paKeHHE
IPOIIECCOB. Pacuer MIPOIIECCOB
UJICATBHOTO Ta3a (pacueT HadalbHBIX U
KOHEYHBIX IapaMeTpOB, OIpe/eIeHUe
TEPMOJIMHAMUYCCKUX (PYHKIUH, pabOThI
Y TEIUJIOTHI).

Pa3nen 3. |l 3akoH TepMOIUHAMUKY JJIST
00paTUMBIX ¥ HEOOPATUMBIX MPOLIECCOB.
Marematnueckoe BoipaxkeHue |l 3akona
(mpuHIUI CYLLIECTBOBAHHUSA "
BO3paCTaHUs SHTPOIIHH).
DOpMyIMPOBKH BTOPOIO 3aKOHA.

Pa3nen 4. KpyroBsie mporiecchl Wi
UKIbL. [IpsiMble 1 0OpaTHBIC IUKIIBL.
[uxn KapHO Kak 3TaJIOHHBINA C TOYKH
3penus Tepmuueckoro KII/, ero
JIOCTOMHCTBA U HeJoCcTaTKU. L{uKbI
peaIbHBIX TEIUIOBBIX ABUrarenei: OTTo,
Hwuzens u Tpunkiepa.

3,4

Pa3nen 5. Temmooomen. OCHOBHBIE
TIOHSATHS U OTIpe/ICTICHUsS. Bubl
TerioooMeHa. TernaonpoBOgHOCTS.
['unoreza @ypre. [uddepennnansnoe
ypaBHEHHE TETUIONIPOBOTHOCTH. Y CIIOBUS
OJTHO3HAYHOCTH.

Pa3znen 6. TermonpoBoJHOCTH NPH
CTallMOHAPHOM pekume. Pelienne

Qg epeHIaIbHOr0 YpaBHEHUS
TEIUIONPOBOAHOCTH C YUETOM
rPaHUYHBIX yciaoBui. OnpeneneHue
IUIOTHOCTH TEIUIOBOTO MOTOKA U
pacrpezesieHus TEMIEepaTyp 1Mo TOJIIUHE
JUISL THTOCKOM M LIMJTMHAPUYECKON CTEHOK




npu rpannyHbIX yenoBusx | u Il pona.
Kputnueckuit auameTp U30s1UU
IIMHAPUYECKUX CTEHOK.

Pa3nen 7. KoHBEKTUBHBIN TEIITOOOMEH,
ero BuAbl. 3akoH Hrrotona —Puxmana.
Juddepenunanbable ypaBHEHHS
KOHBEKTHBHOTI'O TEIJI000OMEHA —
ypaBHEHUE SHEPTUU, YPABHEHUS
JIBYIKEHUS U CIIONIHOCTH.
MogenupoBaHue MPOLECCOB
KOHBEKTHBHOT'O TEIJI000OMEHA C
MOMOIIBIO TeOpUH moaoous. Kpurepuu
KUHEMATHYECKOTO U TEIIJIOBOTO

O 00uSI.

12

Pa3nen 8. Terioornauya npu BbIHYK-
JE€HHOM JIBHKEHHH.

Kpurepun Ilekne u [Tpanaris. Yucio
Hyccensra..

[IpononsHOE OOTEKaHME IIACTUHEL. Te-
YEHHE KUAKOCTH B TPYOaX pa3ImyHOTO
ceuenus. [lonepeunoe oGTexanue 1u-
nuHapa. fBnenue orpeiBa. MIsMeHeHue
Kod(uImenHTa TErI00TAauu Mo MePH-
METPY MOIMEPEUHO-00TEKAeMOT0 [IUJIHH-
npa. [Tyaku tpy0. CTpykTypa 0600111eH-
HBIX YPABHEHUM.

16

Pa3nen 9. Termtooraaya npu cBo60/1-
HOM JIBM:KE€HHH.

Mexanu3mbl nponecca. DopMbl ABUKE-
HUs B 60sb10M 00beme. Kpurtepuu ['a-
munes, Apxumena, ['pacroda. Ctpykrypa
00001IeHHOTO YpaBHEHUS JISI UHTEH-
CHBHOCTH TemiooOMeHa. KoHBEeKTHBHEIN
TEMI000MEH B OTPaHUYEHHBIX TIPO-
CTPAHCTBAX.

44




Pasznen 10. Tenji000MeH H3Ty4eHHEM. 4 8 2 8
[Ipupona rernoBoro wu3my4deHus. AGco-
JIOTHO 4YepHoe Teno. 3akoHbl Kupxroda,
[Tnanka, Buna. 3akon Credana-
bonwsimana.. TermoooMeH nznydeHueM
yepes npo3paunyro cpexy. OcodeHHoCTH
W3JIYYCHUS Ta30B.

Hroro 36 - 36 72 + 2

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




[Ipunoxenue 2

MUWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCHUHCKOMU ®EJIEPAIINN
®EJEPAJIBHOE TOCYJAPCTBEHHOE BIO[)KETHOE OBPA3OBATEJIBHOE YU-
PEJKJIEHUE BBICILIIEI'O OBPA3OBAHUS

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Hanpasnenue noaroroBku: 15.05.01 — [IpoekTrpoBaHre TEXHOIOTMYECKUX MAIIMH U KOM-

IIJICKCOB

[Mpodunb: «[IpoekTupoBaHNE TEXHOIOTUYECKUX KOMILJIEKCOB B MAIIIMHO-
CTPOCHUI

dopma 00yueHHUS: O4Has

Kadenpa: TepMoarHaMUKa U HEPABHOBECHBIE MPOIIECCHI TEpeHOca

®OH/I OHEHOYHbIX CPEACTB

MO JUCHMUILINHE

«TepmonrHaMuKa U TeIIONEepeaya?

CocTraBuTeny.

Mockaa, 2020 rox



1. IlepeyeHb KOMIIETEHUUII ¢ YKa3aHUEM 3TanoB uxX (JOpMUPOBAHUSA B NMpoIecce 0CBOEHMS
AMCUMILIUHEBL. POpMBI KOHTPOIA (popMHUPOBAHHMA KOMIIETEHIIUI

B pe3ynbraTe 0CBOCHMS NUCHUIUIMHBI (MOAYIS) (GOPMHUPYIOTCS CEAYIONME KOMIETCHIIUN:

Jrtansl ¢op-
KoMnerennus Kox mo ®IoC DopMa KOHTPOJIS MHpOBaHuA
(pa3aenn! auc-
IUTLIHHBI)
OK-3 ToToBHOCTRIO K camopa3Bu- | IIpoMeKyTOYHBI KOH-

TUIO, CaMOpEalu3aluyd, HC- | TPOJb: 3a4eT

MIOJIb30BAHUIO  TBOPYECKOro | TekylMid KOHTPOJIb! 1-10

NOTEHLIAaNa 3amura 1abopaTopHBIX pa-

60T

B npouecce ocBoeHust 00pazoBaTeIbHON MPOrpaMMbl JaHHBIE KOMIIETEHIIMH, B TOM YHUC-
Ji€ WX OTIEJIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS IMO3TAITHO B XOJI€ OCBOCHHS O0YYarOIIUMHUCS
JUCLUUIUTMH (MOZYJel), MPAaKTUK B COOTBETCTBUU C y4EOHBIM IJIAHOM M KaJeHIapHBIM rpadu-
KOM y4eOHOTOo Tporiecca.

2. Iloka3aTenu M KPpUTEPHUH OLleHMBAHUS KOMIIETEHI[UI NPH M3YyYeHHH TUCHUILINHBI, ONU-
CaHHUe IKAJ OleHNBAHUS

[Tokazarenem OLEHWBAHUS KOMIIETCHIIMN HA PA3UYHBIX dTarax ux (GOPMUPOBAHUS SIB-
JSETCSl TOCTIKEHUE OOYYArOIIMMHUCS TUIAHHPYEMBIX PE3yJbTAaTOB OOYYCHHS IO JUCIUIUIHHE
(MoyII0).

2.1 Kpurepuu oueHKH OTBETA HA 3a4eTe
(¢popmupoBanune komnerenuuii OK-3)

3auteHo: o0ydJaromUiicss TEMOHCTPUPYET CHCTEMHBIE TEOPETHUECKUE 3HAHMSA, BIAJICET
TEPMHHAMH, JIeJaeT apryMEHTUPOBAHHbIE BBIBOJBI M 0000IIEHNUS, IPUBOIUT MPUMEPHI, TTOKa3bI-
BAeT CIIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOUHSIOLINE BOIPOCHI.

OOyuaromuiics Ha XOpOILIEM yYpOBHE BJIaJIe€T TOTOBHOCTBHIO K CaMOPa3BUTHIO, CaMOpea-
JIM3alMU, UCIIO0JIb30BaHMIO TBOpUeckoro nmotenmnuana (OK-3)

He 3auTeno: obyyaromuiics JEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIpeaMe-
Ta, HE YMEET JIeNIaTh apryMEHTHPOBAaHHBIC BBIBOJIBI U IPUBOIUTH MPUMEPHI, TOKA3bIBAET ClIadoe
BJIa/ICHHE MOHOJIOTHYECKON peUblo, HE BIIaJIeeT TEPMUHAMMU, IIPOSBIISET OTCYTCTBUE JIOTHYHO-
CTH U MOCJIEJIOBATEILHOCTH U3JI0KEHUS, IeJIaeT OMUOKH, KOTOPBIE HE MOXKET UCIIPABUTH TaXKe
MIPU KOPPEKIINH MPENoIaBaTesIeM, OTKa3bIBa€TCA OTBEYATh HA JIOMOJHUTENbHbBIE BOIIPOCHI.

OOyuaromuiicss He BJa/ieeT TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATIH3aIMU, UCIOIb30-
BaHHIO TBOpYeckoro nmoreHmnuaia (OK-3)

2.2 Kpurtepuu oueHku padoTbl 00y4aIerocs Ha jjadopaTopHbIxX 3aHsaTusaX (popmupoBa-
Hue komnerennuii OK-3)

«5» (OTJIMYHO): BBHIMOJHEHBI BCE MPAKTUYECKUE 3aJJaHUs, IPEAYCMOTPEHHBIE MTPaKTUYe-



CKUMHU 3aHATHIMHU, 00y4arOIUACS 4eTKO 1 0e3 OIMOOK OTBETUII Ha BCE KOHTPOJIBHBIE BOIIPOCHI,
aKTUBHO pabOTall Ha MPAKTHYECKUX 3aHATHUIX.

OOyuaromumiics:

Ha BBICOKOM YPOBHE BJIaJIe€T FOTOBHOCTBIO K CAMOPa3BUTHUIO, CaMOpPEaIU3alli1, UCIIOIb-
30BaHUI0 TBOpueckoro noreHmnuaia (OK-3)

«4» (XOpOoII0): BBIIIOJHEHBI BCE IPAKTUUECKHUE 3aJJaHUs, IPEAYCMOTPEHHBIE ITPAKTHYE-
CKUMHU 3aHATHAMHU, 0OyUYaIOUIMHCS ¢ KOPPEKTUPYIOIIMMH 3aMEYaHUsIMH IPeroJjaBaTessi OTBETHII
Ha BCE€ KOHTPOJIbHBIE BOMPOCHI, JOCTATOYHO AKTUBHO paboTall HA MPAKTUYECKUX 3aHITUAX.
OO0yuaromuiAcst:
XOpOILIO BJaJeeT TOTOBHOCTHIO K CaMOPAa3BUTHIO, CaMOpEAIN3allMH, UCIIOJIb30BAHUIO
TBOpueckoro norennuana (OK-3)

«3» (YA0BJIETBOPUTEIbHO): BBITIOJHEHBI BCC MPAKTHUYCCKHUE 3aJaHUS, MMPETYCMOT-
pEHHBIC MPAKTUYECKUMU 3aHATHAMH C 3aMEYaHUSIMH TPEToAaBaTens; 00yJarolIMics OTBETHI
Ha BCE KOHTPOJILHBIC BOITPOCHI C 3aMCUaHUSIMHU.

OOyuarommiics:
Ha yJIOBJICTBOPHUTEIHLHOM YPOBHE BJIaJICCT TOTOBHOCTHIO K CAMOPA3BUTHIO, CAMOPEaITH-
3alliH, UCTIOJIb30BAHUIO TBOpUecKoro noreHimana (OK-3)

«2» (HeyJAOBJIETBOPUTEJIBbHO): OOYYArOIIMIACS HE BBIMOJHWI WM BBITOJHHI HeTpa-
BUJIBHO NPAaKTUYECKUE 3aJJaHUs, IPEIYCMOTPEHHBIE TPAKTUUECKUMHU 3aHITUSAMU; CTYAEHT OTBe-
THJI HA KOHTPOJIbHBIE BOTIPOCHI C OIMOKAMU HJIM HE OTBETHJI HA KOHTPOJIbHBIE BOTIPOCHI.

OO0yuaromuiicst:

HE BJIAJICET TOTOBHOCTHIO K CAMOPA3BUTHIO, CAaMOpPEaIN3allui, UCIOIb30BaHUIO TBOP-
yeckoro notennuana (OK-3)

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

5» (0TIMYHO): BCe 33/1aHUsI KOHTPOJIHHOM PaOOTHI BHIMOJIHEHBI 0€3 OIMOOK B TEUECHUE
OTBEJCHHOTO Ha paboOTy BpEeMEHHU; padoTa BBHIMOJHEHA CAMOCTOSITEIBHO, MMPUCYTCTBYIOT COOCT-
BEHHBIC 0000IIIEHNsI, 3aKITIOUYSHUS ¥ BHIBOJIBI.

OO0yuaromuiicst:

Ha BBICOKOM YPOBHE BIIaJIe€T TOTOBHOCTBIO K CaMOPa3BUTHIO, CAMOpPEaTu3alluu, HC-
0JI630BaHKI0 TBOpUeckoro notenmnuana(OK-3)

«4» (Xopomo): 3aJaHus KOHTPOJILHOW paOOThI BBHINOIHEHBI C HE3HAYUTEIbHBIMU 3aMe-
YaHUSIMHU B MOJTHOM 00beMe MO0 OTCYTCTBYET pelIeHHE OJHOrO 3aJaHus; paboTa BBIMOIHEHA
CaMOCTOSITENIbHO, MPUCYTCTBYIOT COOCTBEHHbIE 00OOIICHNUS, 3aKIIOUYCHHUST M BBIBOJbI; OTCYTCT-
BYIOT I'pyObIe opdorpaduueckue v MyHKTYallMOHHBIE OIMUOKH.

OOyuaromumiics:

XOpOILIO BIaJIEeT TOTOBHOCTHIO K CAMOPA3BUTHIO, CAMOpPEaIU3allii, UCIOIb30BAHUIO
TBOpueckoro notennuana (OK-3)

«3» (Y10BJIETBOPHUTEIbHO): 337aHUsI KOHTPOJILHOW pabOThl MMEIOT 3HAUYUTENIbHBIC 3a-
Me4aHus; paboTa BHITIOJIHEHA CaMOCTOSITEIHHO, IPUCYTCTBYIOT COOCTBEHHBIE 0000IICHHS; TIPH-
CYTCTBYIOT TpyObIe opdorpaduueckre 1 MyHKTyal[HOHHbIE OIIMOKH.

OOyuaromuiicst:

Ha YJAOBJICTBOPUTCIHbHOM YPOBHC BJIAACCT TOTOBHOCTHHO K CaMOpaBBI/ITI/IIO, CaMOpeaJII/ISaL[I/II/I,
UCIIOIB30BaHUI0 TBOpUecKoro moreHiuana (OK-3)
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2.6.

«2» (Hey10BJIETBOPUTEIbHO): 3aJ]aHUs B KOHTPOJILHON pabOTe BHITIOJIHEHBI HE
MOJIHOCTHIO WJIM HETPABUIHHO; OTCYTCTBYIOT WJIM CII€IaHbl HEMPABHILHO BHIBOJBI M 0000IIIe-
HUS;, PUCYTCTBYIOT TpyObIie opdorpaduuecKue v MyHKTYallMOHHBIE OMUOKH.

OOyuaromuiics:
HE BJIaJICET TOTOBHOCTHIO K CAMOPa3BUTHIO, CaMOpeaIn3aluy UCIOIb30BaHUIO, TBOP-
yeckoro noteHiuana (OK-3)

AUCHUILINHE B pa3pe3e 1eCKPUIITOPOB «3HATH/ yMeThb/ BJIAI€Th»:

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

OK-3 BnageeT roTOBHOCTBIO K CAMOPA3BUTHUIO, CAMOPEAIM3AIINH, UCIIOIb30BaHUIO0 TBOPYECKOTO MOTEH-

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

[TOJTHOE OTCYTCT-
BUC UJIX HEOAOCTA-
TOYHOE COOTBET-
CTBHUC CHGI[yIOH_II/IX
BHAHWI: OCHOBHEIC
BaKOHBI TEPMOU-
HaAMUKH H TEILJIO-
[iepetaqyu ux

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

COBPEMEHHBIE METOBI OII-
peneneHns: TepMOIMHAMHU-
HECKUX M TETUTO(PH3MUECKUX

HOE COOTBETCTBHE CJIe-
MYIOLIAX 3HAHUW: OC-
HOBHbBIE 3aKOHBI TEPMO-|
MUHAMHKH U TEII0Ie-
peaavyu ux mpakThye-
CKOE IPUMEHEHHUE;
COBPEMEHHBIE METO/IbI
DIIPEAETEHUS TEPMO-

uana
Kpurepun oueHuBanust
Iloka3zaTennb
2 3 4 5
3HATh: Ob6yuatromumiicss | OGyuaronuiics neMoHcT- | O0yvaromuiics 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-
THYECKOe TTpUMe-
HEHHE; COBPEMEH-

MOEMKOCTh U
TeIUIONPOBO/I-
HOCTh MaTepHa-
OB,
pacCcUMTHIBATH
repMOIMHAMIYC-
CKHE MTPOLIECCHI U
TeIIOBBIC IOTOKH

MOCTATOYHOM CTe-
[ICHU YMEET OMpe-
MEeNATh TEII0CM-
KOCTb U TEIJIONPO-
BOJHOCTEL MaTe-
pUasoB,;
paccuuThIBaTh
repMOJUHAMUYE-
CKUE MPOLECCHl U
TE€IIJIOBBIC ITOTOKH

CTBHUE CIEAYIOIINX YMEHUN:
DIPENEIATH TEIIOEMKOCTh
1 TEIJIONPOBOAHOCTb Mare-
pHaJIOB,;

paccunuThIBaTh TEPMOIU-
HaMU4ECKHE IPOLIECCHI U
TEIIOBBIE IOTOKU

. lomyckaroTcs 3Hauu-

TeJIbHbIE OLINOKH, TIPOSIB-

JSIETCSI HEJOCTaTOYHOCTh

YMEHHH, 10 Py NOKa3a-

COOTBETCTBUE CJIe-
MyIOIIUX YMEHHI: Om-
pEeeNATh TEeIIOEM-
KOCTb ¥ TEIJIONPOBO/I-
HOCTh MaTEpHAJIOB;
paccUuTHIBaTh TEPMO-
MUHAMAYECKHE MPOIIECH
ChI U TEIUIOBbIE TOTOKHU
YMeHUs 0CBOCHHI,
HO JIOITYCKalOTCs He-
3HAUYUTEIIbHbIE

HAMHUYECKUX U [IPAKTHYECKOE CBOMCTB BellecTB. /lonyc- OUHAMUYECKHMX W TEN- HbIE METOJBI OIpe-
reruiopu3nue-  [PUMEHEHUE; KaroTCs 3HAYUTEIbHBIE MO(U3NIECKIX CBOMCTBICIICHUS TEPMOIH-
CKHX CBOWCTB COBPEMEHHBIE DIIMOKHU, IPOSBIISICTCS HE- BEIIECTB, HO JOMYCKa- HAMHUYECKHUX U
BELLIECTB METOJIbI OIIPE/ie- [TOCTATOYHOCTH 3HAHUI, MO FOTCS HE3HAYUTEIbHBIC TeTUIO()U3HUECKUX
MeHUs] TEPMOJU-  psIy MoKazareneil, o0y-  PIIMOKHU, HETOYHOCTH, CBOMCTB BEIIECTB,
HaMUYECKUX U HAFOIIMICS UCTIBITHIBAET  BAaTPYAHEHHUS MPHU aHA- CBOOOJIHO OTEPH-
rero(U3nUecKuX BHAYUTEIbHbIC 3aTPYAHCHUSTUTHUECKUX ONepali- pyeT NpuodpeTeH-
CBOMCTB BEILIECTB [PHU ONEPUPOBAHUHU 3HA-  fX. HBIMU 3HAHUSIMU.
HUSMH [IpU UX [IEPEHOCE HA
HOBBIE€ CUTYALAH.
yMeTh: O6yuarommiics He (O0yuaronuiicss 1eMoHcT- [O0yJarommiics 1eMoH-O0yJaronmiics
OOPEHACIATH TCII- yMeeT WM B HE-  PUPYET HEIIOJIHOE COOTBET- LCTPUPYET YACTUYHOE  [IEMOHCTPUPYET

[I0JTHOE COOTBETCT-
BUE CIIEIYIOMINX
YMEHUI: OIIpesie-
MSITh TETUIOEMKOCTE
1 TEIIONPOBOI-
HOCTh MaTEPHAJIOB
pacCuUUThIBATh
repMOAMHAMHYE-
CKHE IPOLECCH U
TeTIJIOBBIE TIOTOKH.
CB0OOHO orepu-
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TeJsel, 00yJaronuiics uc-
IBITHIBAET 3HAUYUTEIbHBIC
3aTpyAHEHUS MIPH ONepu-
POBaHUU YMEHHUSIMU TIPU
UX NIEPEeHOCe Ha HOBBIE
CUTYaIIHH.

OIIMOKH, HETOUHO-
CTH, 3aTpyTHEHUS
P AHATUTHYECKUX
oTiepaIusx, mepeHo-
c€ YMEHHI Ha HO-
BbIC, HECTaH/IaPTHBIE
CUTYaIIUH.

pYyeT MpHoOpeTeH-
HBIMH YMEHHSIMH,
[I[PUMEHSET UX B
CUTyanusx MOBbI-
[LIEHHOM CJIOkKHO-
CTH.

BJIA/IETh:
HaBbIKaMH OII-
penenenus Gu-
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 OTIPEICTICHUS
(U3UYECKUX CBOMCTB
BEIIICCTB

B HEIOJHOM 00beME, JI0-
MyCKAIOTCS 3HAYUTEIIb-
HBIC OITUOKH, TIPOSIBIIS-
€TCsl HeIOCTATOYHOCTh
BJIaJICHHSI HABBIKAMH TI0
psany nokazareneit O0y-
YAFOIIUICS UCIBITHIBACT
3HAUUTENBHBIE 3aTPY/I-
HEHHSI TPU TPUMEHEHHUN
HABBIKOB B HOBBIX CH-
TyaIusx.

OOyuatromuiicst gyac-
TUYHO BJIaJIeeT Ha-
BBIKAMU OIpejiee-
HUS PU3HUECKUX
CBOMCTB BEIIECTB, HO
JOTTYCKAIOTCS He-
3HAYUTENIbHbIE
OIIIMOKH, HETOUHO-
CTH, 3aTpyIHEHUS
P AHATUTHYECKUX
orepanusx, NepeHo-
c€ YMEHHI Ha HO-
Bbl€, HECTaH/IapTHbHIE
CUTYaIlUH.

OO0yuarommiics
B IIOJIHOM 00Be-
Me BJIaJeeT Ha-
BBIKaMU OTIpe-
neneHus hpuzu-
YECKUX CBOMCTB
BEIIECTB, CBO-
00HO TIpUMe-
HSET MOTyYeH-
HBIE HABBIKH B
CUTYaIHIX T10-
BBIIIICHHOM
CJI0KHOCTH.

3. MeTonnyeckue MaTepuaJbl (THNOBbIe KOHTPOJIbHbIE 3a/1aHU), ONpe/ieJIsIIolUe Mpolle-
AYPbI OlICHUBAHUSA 3HAHMA, YMEHUI, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapaKTepPH-
3yIOLIMX 3Tanbl (popMHUPOBAHMSA KOMIIETEHIUA

KontponbHbie 3aaHus1, MpUMEHsSIEMbIE B paMKaX TEKYIIETO U MPOMEXYTOUYHOTO KOHTPOJIS
[0 JMCIUIUIMHE, HOCAT YHUBEPCAIbHBIM XapakTep M IMPESyCMAaTPUBAIOT BO3MOYKHOCTH KOM-
TJICKCHOW OIIEHKH BCEro Habopa KOMIETeHIHA, peaycMoTpeHHbIx OIl mo qucnumivae.

3.1. Tekymuii KOHTPO.JIb (BHINOJHEHHE JIA00PATOPHBIX PadoT)
(¢popmupoBanune komnerenuuii OK-3)

JladopaTopuast padora Nel

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

Memoouueckue ykazanusi o 8blNOIHEHUIO 1AO0PAMOPHOU pabomul

1. TloacoenuHUTH MyJIbTUMETP K KJIEMMaM Ha YCTaHOBKE

N

BxiirounTh nuTaHue yCTaHOBKHU, U3MEPUTEIb TEMIIEPATYPBI U KOMIIPECCOP

3. Bxmounts nuranue HarpeBarens. C MOMOIIBIO PETYIATOPOB «TPy0O» U «TOYHO)» ycCTa-
HOBHUTh HaudaJbHOE HalpspDKeHHE Ha Harpyske UH=4B, orciexuBasi €ero 3Ha4€HHE C 1O-
MOILBIO MYJIETUMETpA.

4. C noMoupio MyJIbTUMETPa U3MEPUTh MaJICHUE HANPSDKEHUS Ha 00pa3loBOM CONPOTHB-

JICHUH

5. Uepes 4-5 munyT npoussectu orcuer Temmeparyp T1 u T2 nmo usmepuresnto 1 06beMHOTO
pacxona Bo3nyxa G o poramerpy
6. JlaHHbIe U3MEpeHui 3aHeCTH B TadmuIy 1
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7. TloBTOpuUTh HM3MEpEHMs, ONMCAHHbIE B NN 4-6, A HANpPsHKEHUN Ha HarpeBaTelie
Un=6,8,10,12 B

8. Ilo BennumHe U3MEPEHHOr0 0OBEMHOTO pacxoia Bo3ayxa II paccuuraTh MaccoBbIii pac-
xoJ Bo3nyxa M

9. Hcnonb3ys BenuuuHy najeHus HanpsbkeHus Uo Ha oOpas3IioBOM CONPOTUBIICHUH, BBI-
YHUCIIUTH CHILY TOKa

10. BBIYMCIUTH MOIIHOCTD, BBIACTSIEMYIO B HarpeBaTele

11. JIns HaxoxXIeHHsl yOeJIbHOM TEMJIOEMKOCTH BO3JlyXa IpPHU IOCTOSHHOM JAaBJIEHHUHU IIO-
CTPOUTH TpauK TEMIEPATypPHOI 3aBUCUMOCTH BBIJEIIIEMON MOLTHOCTH

12. OnpenenuTs MOTPENTHOCTh U3MEPEHUI

JladopaTopHuast padora Ne2

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

JlaGopaTopHas paboTa BBINOJIHAETCS MO/ PYKOBOJCTBOM IIPENOIaBaTeNs, PEXKIe BCETO,
OCYILECTBIISIOUIETO JICKIIMOHHBIE 3aHATHs. PyKoBOAMTENb MPOBOAUT HEOOXOIUMBIE KOHCYIbTA-
IIU1 1 KOHTPOJMPYET BBIIIOJHEHUE PAOOTHI.

JlaGopatopHast paboTa 0/bKHA OBITH Harme4yaraHa Ha KOMIBIOTEPHOM MPUHTEPE Ye-
pe3 1,5 uaTepBasia Ha CTaHIAPTHBIX JUCcTax Oymaru ¢popmara A4. Ha kakmoil cTpaHUIle TOJKHBI
OBITH IPEIYCMOTPEHBI OIS JIeBoe 25 MM, BepxHee 20 MM, mpaBoe 10 MM niM B citydae HeloC-
TYIHOCTU II€YaTHOM TEXHUKHU JIabopaTopHas paboTa MOXKET ObITh IPEACTABICHA B BUJE PYKO-
IUCH, BBIIOJHEHHOW 4€TKUM rouepkoM. CoKpalleHHus CI0B, KpOMe OOIIENPUHATHIX U mpodec-
CHOHQJIBHBIX a00peBUaTyp, HE TOMYCTHUMBI. [TpuHIMNMAaIbHBIE TIOJIO0XKEHUS B TEKCTE pabo-
Thl JOJKHBI TIOJTBEP/KAATHCS CChIJIKAMU HAa JIMTEPAaTypHblE MCTOYHUKH, IEPEUMCIIEHHBIE B I10-
psiiKEe YIIOMUHAHUSA B OTAEIBHOM CIIUCKE.

Memoouueckue ykazanus no éblnoJIHeHu0 1a00paTOpHON pabOTHI.

[To 3aganHbIM mapameTpam B T.l ompenensieTcss HEM3BECTHBIM MapaMeTp C MOMOILbIO
YPAaBHEHUsI COCTOSIHUS MACAIBHOIO raza. B OCTajdpHBIX TOYKax MapaMeTpbl ONPEAEISIOTCS IO
3a/IaHHBIM CTETEHSIM C)KaTHsI WM MOBBIIICHUS JaBICHUS B KaXKJOM IPOIIEcce, a TaK:Ke MO COOT-
HOILIEHUSIM TIapaMEeTPOB B COOTBETCTBYIOIIMX Mpoiieccax. Cocrapisercs Tabiuiia mapaMeTpoB
I KaKIOM TOYKH.

[lo cipaBoUHHKaM OMpenesOTCS U300apHbIe TEIUIOEMKOCTH B Ka)JI0M TOYKE IUKJIA, a
3aTEM CpeHE UHTErpajbHble B Kaxa0M Iporecce. [1o ypaBHeHno Manepa HaxoasaTCs U30X0p-
HbIE CPEHUE TEIJIOEMKOCTH ISl BCEX MPOLECCOB, a 3aT€M IMOJIUTPOITHBIE TEIUIOEMKOCTH B TO-
JUTPOMHBIX MPOLIECCaX.

B kaxxaoM mporiecce pacCUUTHIBAIOTCSI OCHOBHBIE TePMOJUHAMUUECKHE (QYHKIIUU (BHYT-
PEHHSISL DHEPT U, SHTAIBIINS U YHTPOIIHSI ), @ TaK)Ke paboTa U TEIIoTa.

Cocrapnsgercs Tabaua 3HaY€HUN TepMOAUHAMUYECKUX (DYHKUIMN A KaXI0Tro Mpoliec-
ca ¥ CyMMapHbIX 3HaYEHUH ISl LIUKJIA B IIEJIOM.

Onpenensercs tepmuueckuilt KIIJI nukna u cpaBauBaetrcs ¢ tepmuueckum KIIJ[ nukna
Kapmno.

Crosrcs rpadukn nukiaa B P-V u T-S KoopauHaTax
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Cxema nukia B P-V koopjuHarax
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Ta6JII/IIIa HUCXOOHBIX JaHHBIX

Ne ii/mt Nz | Moz | N3 | Ngs | Nsy | P-20° v L Vi A \Z

Ila M C &= =5 | P=

Vs I V3
1 1,33 0 0 1,27 0 1,05 0,90 - 15 1,5 1,3
2 1,32 0 0 1,29 0 1,00 - 18 16 1,5 1,2
3 1,38 0 0 1,28 0 0,95 - 25 14 1,4 1,4
4 1,36 0 0 1,29 0 - 0,93 25 15 1,4 1,4
5 1,36 0 0 1,26 0 - 0,90 30 14 15 1,2
6 1,38 0 0 1,24 0 1,20 1,00 - 15 1,4 1,4
7 1,35 0 0 1,25 0 1,30 - 10 12 1,5 1,2
8 1,37 0 0 1,28 0 1,00 - 20 14 1,4 1,3
9 1,39 0 0 1,30 0 0,90 - 30 12 1,3 1,4
10 1,33 0 0 1,25 0 0,80 - 20 14 1,5 1,3
11 1,37 0 0 1,23 o0 - 0,80 15 15 1,4 1,3
12 1,39 0 0 1,29 0 1,00 0,90 - 15 1,4 1,2
13 1,36 0 0 1,28 0 1,00 1,10 - 14 1,5 1,4
14 1,40 0 0 1,25 0 0,90 1,00 - 12 15 1,2
15 1,37 0 0 1,28 0 - 1,00 17 10 1,6 1,5
16 1,37 0 0 1,30 0 1,00 - 20 14 1,6 1,2
17 1,40 0 0 1,29 0 0,90 - 25 15 1,4 1,2
18 1,39 0 0 1,26 0 1,20 1,00 - 14 1,5 1,5
19 1,35 0 0 1,25 0 1,15 1,00 - 12 1,4 1,2
20 1,38 0 0 1,24 0 1,10 0,90 - 15 1,7 1,3
21 1,35 0 0 1,30 0 1,00 - 17 14 1,4 1,4
22 1,33 0 0 1,25 0 1,10 - 25 14 1,4 1,3
23 1,38 0 0 1,28 0 0,95 1,10 - 15 1,3 1,4
24 1,36 0 0 1,22 0 1,00 - 20 8 1,8 1,3
25 1,34 0 0 1,30 0 1,05 - 15 10 1,6 1,4
26 1,38 0 0 1,24 0 1,00 1,00 - 10 1,4 1,2
27 1,37 0 0 1,26 0 0,95 - 20 12 1,3 1,3
28 1,39 0 0 1,27 0 0,98 - 15 11 1,2 1,4
29 1,38 0 0 1,28 0 0,95 - 20 10 1,4 1,2
30 1,36 0 0 1,29 0 0,90 - 25 12 1,3 1,3

JlabopaTopnass padora Ne3

Onpeoenenue KoIhgpuyuenma menionepedayu npu mevyeHuu HeuoOKocmu ¢ mpyoe.

B nannoii pabote u3zyuyaercs TEmI000MEHHBIN anmnapar, B KOTOPOM TETJIOHOCUTENN HaXOJISATCS B

0/1HO(a3HOM COCTOSIHUM U HE KOHTAKTUPYIOT JIPYT C IPYTOM.
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3.2. Tekymmii KOHTPOJIb (BHINMOJIHEHHE KOHTPOJILHOI padoThi)
(¢popmupoBanue komnerenuuii OK-3)

3agaum 111 KOHTPOJILHON padoTnl (PopmupoBanue komnerenun OK -3)
3aoanue 1.

1. Tleuyb U3HYTPH BBUIOKEHA IIAMOTHBIM KUPIIUYOM, 32 KOTOPBIM CJIEYET CION KpacHo-
ro kupnuya toamuHon 200 MM, a cHapyxH ci1oit acoecta TonmuHon 50 mM. Ha
BHYTpEeHHEH nmoBepxHocTH nieun temneparypal200 °C, na napyxnoii 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 TennmooOMeHHOM yCTPONCTBE OXJIaXKIaroMas Boja I0KHA OTBOAUTH TETIOBOM T10-
ToK 465 BT. Boa aBmkeTcs 1o npsiMoit Kpyriioi Tpy0oe ¢ BHyTPEHHUM THAaMETPOM
100 mm. Pacxon Boast 40 T/uac, a ee TemnepaTypa Ha Bxoze B Tpyoy 75°C.
Omnpenenuts TeMIEPaTypy BOJBI HA BBIXOAE U3 TPYOBI, KOAPHUIIUEHT TEIIIOOTAAYHN K
BOJIE ¥ JUIMHY TPYOBI, €CIIN CPEIHss TEMIIEpATypa ee BHYTpeHHel mosepxuoctu 95°C.

3aoanue 2.

1. OnpenenuTh MIOTHOCTb TEIJIOBOTO MOTOKA U TEMIIEPATYPY HA MOBEPXHOCTSAX CTEHKU
MapoBOT0 KOTJIA, €CJIM 3aJaHbl TeMreparypa IbIMoBbIX razoB 1100 °C, remneparypa
kurisiieit Boabl 220 °C u koadduninenTs! Terutootaaun o1=110 BT/MZK,

_ 2 . .
a2=3000 BT/M“K. CTeHku BBITIOIHEHBI U3 yriiepoauctoi ctanu 30 TonmmHoi 50 MM u ¢pyTepo-
BaHA TUHACOBBIM KUPIMUYOM TONIIHUHOU 150 MMm.

2. Tlo crampHOMY TpyOompoBoay nuamerpoM 100x3 MM mpoTekaeT BoAa, CpEAHAS TeM-
neparypa kotopoii 120°C, co ckopocthio 8 M/c. CHapy)u TpyOOIpoBOa 001yBaeTcs
MIOTIEPEYHBIM MOTOKOM BO3/yXa, Temieparypa koroporo 20°C, a ckopocts 12 m/c.

OnpenenuTs MIOTHOCTh TEIUIOBOIO IOTOKA, IEPEAABAEMOTr0 OT BOJBI K BO3JlyXY, €CIIH TEMIIe-
parypa crenku 110°C.

3aoanue 3.

1. Omnpenenuth MIOTHOCTH TEIUIOBOIO IOTOKA U TEMIIEPATYPY Ha MOBEPXHOCTSIX CTEHKH Ia-
POBOTO KOTJIa, €CIIU 3a/1aHbl TeMIieparypa IbIMOBBIX ra3oB 1200 °C, temneparypa Kumsi-
mieit Boapl 180 °C u koaddunments! Terootaaun oy=150 BT/MZK,

02=2500 BT/M°K. CTeHKH BBITONHEHB 13 cTanu D69 TommuuHoit 50 MM 1 ¢byTepoBaHa m1amMoT-
HBIM KUPIUYOM TOJIIHHON 250 MM.

2. Tlo nmpsmoyronsHOoMy KaHamy 0,4 x 0,8 M, BBITOJTHEHHOMY U3 acOecTa TOJIIUHON 3 MM,
JBUKETCSI CyXOoi BO3yx ¢ Temmeparypoit 300°C. Pacxon Bo3myxa 4,8 kr/c. [lnnHa KaHa-
na 10 m.
Onpenenuts TEIUIOBOM MOTOK OT BO3/yXa K OKPY)KAIOIIEH CPENE, €CIU €€ CPEIHSA TEM-
nepagypa 25°C, a ko> PUIHMEHT TEMIOOTAAYH OT MOBEPXHOCTH KaHaa K OKpy Xaroleii cpeze 50
Bt/m*.

3aoanue 4.
1. OOGmypoBKa mapoBOro Kotia ToamuHoi 300 MM BBINMOTHEHA U3 IIAMOTHOTO KUPIIAYA.
C omHO¥ CTOPOHBI OHA OMBIBAETCSI TOTIOYHBIM Ta30M ¢ Temreparypoi 750 °C, ac
apyroii Bo3ayxoM ¢ Temreparypoit 25 °C. KoapuuneHTs! TenIooTgaum COOTBETCT-
BeHHO paBHbI ;=30 BT/M°K, 0,=20 BT/m°K. Haiitu Temnosbie MOTEPH Yepe3 CTEHKY.
Kak u3MeHs0TCsl TETUIOBBIE TOTEPH, €CITU CTEHKY KOTJa MOKPBITH CIOEM IITYKaTypKU
(A=0,135+0,00029t) TonmuHOM 8 MM?
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2. HewsomupoBaHHbII cTanbHO#l TpyOompoBon (cranbs 30) amamerpom 225x12,5 mMm
NPOJIOKEH TOPHU30HTAIBHO 1MOABOAON. Temmeparypa okpyxaromeil ero soasl 20°C.
Buytpu TpyOompoBoaa nBuxercs macio MC-20, cpennsst Temieparypa KOTOPOToO
110°C, co ckopocthio 5 M/c. Temmeparypy CTEHKH TpyOOIPOBOAA NPUHATH PABHOM
100°C.

OnpenenuTts TEIIOBBIE MOTEPU TPYOOIIPOBOAA

3aoanue 5.

1. OO6mypoBKa mapoBoro Kotia ToamuHoNi 2500 MM BBINOJIHEHA U3 TUATOMHTOBOTO
kupnuya. C 0JJHOM CTOPOHBI OHA OMBIBAETCSI TOIMTOYHBIM T'a30M ¢ TemnepaTypoi 980
°C, a ¢ 1pyroi BO31yXOM ¢ TeMHe};aTypoﬁ 30 °C. Koa¢pumnueHTs! TemIo0T1a4u co-
oTBeTCTBEHHO paBHBI 01=40 BT/M°K, 0,=22 BT/m°K. Haiitu Temnosbie MOTEPH Yepe3
CTEHKY.

Kak u3MeHsitoTcs TerioBbie MOTEPH, €CIIU Ha KOTEJ HAJIOKUTh CJION U30JI1UU 13 ache-

CTOBOT'0 KapToHa TOJIIHHONU 10 Mm?

2. KopumopHslii my4ok cTanbHBIX TpyO auamerpoM 60x4 MM OMBIBA€TCS MOMEPEUYHBIM
IOTOKOM BO3/yxa. TeMmeparypa Bo3ayxa Ha Bxoje B my4ok 360°C, a Ha BBIXOJE W3
rero 280°C. Ckopocts Bo3ayxa 5 m/c. [Ipogonbabiit miar Sy = 40 MM, monepedHblii S,
= 25 mm. Baytpu TpyO co ckopocThio 1 M/c IBHKETCS BOJa, TEMIEpaTypa KOTOpO
Ha Bxoje 50°C, a ua Beixoje 90°C. Onpenenurs TEIIOBO MOTOK OT BO3IyXa K BOJIE,
€CJIM CpeHss TeMIeparypa nosepxuoctu Tpy6 75°C, a quna tpy6 12 wm.

3aoanue 6.

1. TMapomposox ( ctr DU107) Juamerpom 170X5 MM MOKPBHIT CI0EM TEIIIIOBOM M30JIALIUN
totuHoi 100 MM ¢ koaddurmentom TermtonpoBoaaoctd A=0,062(1+0,000363t)
Bt/m K.

Omnpenenutsb TEIUIOBBIE MOTEPU MAPOMPOBOA, €CIIM TEMIIEpaTypa BHYTPEHHEHN MOBEPX-

Hoctu TpyOs! 300°C, a Temmepatypa BHemHeH noBepxHocTy u3osanuu S0°C? Jlnuaa TpyOs
15m.

2. Tlo ropuzonTtanbHoOl TpyOe nuamerpoMm 20x1 MM mpoTekaeTr Boja ¢ TeMneparypou 85
°C na Bxoze. Cpenuss temneparypa crenku 15 °C. Pacxon Boas! 0,5 kr/c. Ha Beixoze
u3 TpyOBl BoAa NOJDKHA uMeTh Temreparypy 25 °C. Kakyio mimHy TpyOsI crienyer
B3ITh VI DTOr0?

3aoanue 7.

1. Xene3zoberoHHas nbIMOBasi TpyJa BHYTpeHHUM AraMeTpoM 800 MM U HapyKHBIM
muamerpom 1300 MM fgomkHA OBITH (PyTepoBaHa BHYTPU MIAMOTHBIM KUpIudaoM. Ori-
peleNuTh TONIUHY (QYTEPOBKU M TEMIIEpaTypy HapyKHOH MOBEPXHOCTH TPYOHI {3 U3
YCJIOBHH, 4TOOBI TEIJIOBBIC TTOTEpH ¢ 1 M TpyOs! He nipeBbimany 2000 Bt/M, a Temmne-
parypa Hapy>XHOH ITOBEPXHOCTH KeJIe300€TOHHOM cTeHKH {3 He mpeBbimana 60 °C.
Temneparypa BHyTpeHHEH oBepXHOCTH GyTepoBKH 1,1=425 °C, kordunmeHT remn-
nonpoBogHOCTH OeToHa A=1,1 Bt/™M K.

2. a) Ilnockas muiacTuHa JUTMHOW SM OMBIBAETCSl BOJOW CO CKOpOCThIO 3 Mm/c. Temmepa-
Typa Bozsl 25°C, TeMeparypa IIacTHHBL cO CTOPOHBI Boabl 90 °C.
Onpenenurs:
1. cpenuuit KOOPPUIMEHT TEIIOOTAAYH OT ITACTHUHBI K BOJIE;
2.paccTosiHie, Ha KOTOPOM IMPOU30UIET MEPeXo]] U3 JTaMHUHAPHOTO PEeKMMa B TYypOyJIEHTHBIN
(MIPUHSTH Rer=2*lO5)
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6)PaccuuTarh TEMJIOBBIE MMOTEPU OT BEPTUKAIBHOM TPYObI JUTMHOH 3,2 M M Hapy>KHBIM
nuameTpoM 62 mM. Temmeparypa Ha nosepxHoctd Tpyosl 80 °C, TemmepaTypa OKpy-
»karorero Bosayxa 20 °C.

3aoanue 8.

1. BpHuCIUTH MOTEPIO TEIUIOTH ¢ 1 M TpyOompoBoaa auameTpoM 165x7,5 MM, mposio-
’KEHHOT'0 Ha OTKPBITOM BO3/1yXe, Temmeparypa kotoporo -15 °C, ecnu BHyTpH TpyOBI
MPOTEKaET Bo/A cO cpenneit remmneparypoi 90 °C. Matepuain TpyOsI — ctans DU 107.
Ko5(hGHIHEEHT TEMI00TIaun 0T BOABI K CTeHKe Tpyos 01=10000 BT/M?K, i 0T Tpy6bI
K OKpY>KaromeMy Bo3ayxy oo=12 BT/M’K.

Pemmts 33124y npu yCIOBUH, YTO MAPOIIPOBOJI HOKPHIT CIIOEM HU3OJISLIUH TOMIIHUHONW 60

MM 1 Koddurmentom temtonpoogHocTu A=0,15 Bt/m K. O0BsicHUTh H3MEHEHNE TEIIIOBBIX
HOTEPb.

2. Tlo cranbHOl TpyOe nuameTpom 44x2 MM co ckopocThio 0,7 m/c TeueT macio MC-20,
temmeparypa kotoporo 60 °C. CHapyxu Tpyba OXJIakKAaeTCsl TOMEPEYHBIM TOTOKOM
BO31yXa ¢ Temneparypoii 15 °C. Ckopocts Bozayxa 10 m/c.

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

3aoanue 9.

1. OOMypoBKa Me4H COCTOUT U3 CJIIOEB IMIAMOTHOTO U CHIIMKATHOTO KUpIHYa (Ha XOJIO/-

HOM PacTBOpE), MEXTY KOTOPBIMHU PACTIONIOKEH CIION pacIylleHHOTO acbecTa

3 copra. Tonmmaa mamotHoro ciost 120 mm, acoecta 50 MM 1 cunukaTHOro Kupnuya 250 M.
TemmepaTypbl Ha BHEITHUX TOBEPXHOCTSIX CTEHKH PaBHBI COOTBETCTBEHHO
950 °C u 30 °C.

Kaxkoit TonmuHs! cieayer caenarh CIOH CUIIMKATHOTO KHUPITHYa, €CIIH 0Ka3aThCs OT ache-
CTOBOM IIPOKJIAJKH, YTOOBI TEIJIOBHIE MIOTEPH YePe3 CTEHKY OCTAINCH HEU3MEHHBIMU?

Pemnte 3a1auy, yauThiBasi 3aBUCUMOCTh A OT TEMIIEPATYPHI.

2. Tlo cranmpHOMY mapormpoBoay (ctanb D169) nBukeTcs: HaCBIIEHHBIN BOISTHOM map ¢
temneparypoii 350 °C. Ckopocts napa 5 m/c. CHapy» u MaporpoBOJI OXJIaKIACTCS
CBOOOJHEIM IIOTOKOM BO31yXa, TeMreparypa koroporo 30 °C. JluamMeTp nmaponpoBoja
100 mm, quaa 3 M. TemriepaTypy cTeHKH pUHSTEH paBHoit 330 °C.

OnpenenuTh TEMIOBOM MOTOK OT Mapa K BO3AyXY.

3aoanuelO.
1. OOGMypoBKa Me4r COCTOUT M3 CJIOEB MEHOIIAaMOTa U KPACHOTO KUPIUYa MAITMHHON
(hOpPMOBKH, MEXIY KOTOPHIMU PACIIOJIONKEH CJION acOo3ypuTa. TosmmHa neHomamMoTa
120 mm, ac6o3yputa 50 MM u KpacHoro kuprnuda 250 mm. Temrneparypbl Ha BHEITHHX
MMOBEPXHOCTSIX CTEHKH PaBHBI COOTBETCTBEHHO
1100 °C u 40 °C.
Kaxko#t TonmuHe! ciieayeT caenarh ClIoi KpacHOTO KUPIIWYa, €CJIA 0Ka3aThesl OT acOecTo-
BOU MPOKJIAJIKH, YTOOBI TETNIOBBIC MTOTEPH Y€PE3 CTEHKY OCTAINCH HEU3MEHHBIME?

2. TemnmooOMeHHUK TuNa «Tpyda B TpyOe» JUIMHOM 6 M BBIIOJHEH M3 CTAJbHBIX TPYO
nuameTpoM 48x3 MM u 30x2,5 Mm. X0JIOJHBINA TEIJIOHOCUTENb — BOJA ABUXKETCS 11O
BHYTpEHHE# Tpybe u HarpeBaercs oT 5 o 35 °C. Pacxox Boasr 100 kr/4.

[Copstumii TEMIOHOCHUTENL CO cpeanei Temmeparypoii 140 °C aBmxkeTcs 1Mo MeXTpyOHOMY ITpo-

crpacTtBy. KosdduuueHTt Ttemnoornaun OT HEro K IMOBEPXHOCTH BHYTPEHHEW TpyObl 93
2
Br/m**K.

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

3aoanue 11

1. Beruucnuth noTepro TemioTsl ¢ 1 M TpydonpoBoaa nuamerpoM 210x5 MM, BBITIOI-
HEHHOT'0 M3 CyXOro O0€TOHa, HOKPBITOTO CJI0EM M30JISIIUU U3 IIUIAKOBOM BaThl TOJIILHU-
Hoi 50 mm. Temneparypa BHyTpeHHel IoBepXHOCTH Tpydonposoa t1=180 °C/

Temneparypa HapykHOI ToBepxHOCTH M3oisauu =50 °C. Onpenenuts TemMneparypy Ha rpa-
HUIIBI CTCHKU U U30JIALUH.

2. B MexTpyOHOM MpPOCTPAaHCTBE TEINIOOOMEHHHUKA TUMNa «Tpyda B TpyOe» mpoTeKaer
BOJIa, TeMIeparypa kKoTopoil usmensercs ot 20 mo 80 °C. Pacxox Boxsl 5000 kr/gac.
Juametpsl TpyO: BHemHelH 68x2 MM, BHyTpeHHel — 50x1 mm. [1o BHyTpeHHeil TpyOe
MPOTHBOTOKOM JIBHKETCS TpaHC(HOPMATOPHOE MAcyio CO CKOpocThio 2,8 M/c. Temme-
parypa macina usmensiercst ot 140 mo 60 °C.

OmnpenenuTts JUIMHY TEMJI000OMEHHUKA.

3aoanue 12,

1. OOGMypoBKa me4H COCTOUT U3 CJIIOEB IIAMOTHOTO U KPACHOTO KMPIUYa, MEX]TY KOTO-
PBIMU PACILIOKEHA 3aChINKa U3 AMATOMUTOBOM KpOoIKU. ToIrHa IaMOTHOTO CJIOs
120 MM, AMaTOMUTOBOM 3achIIKU 50 MM U KpacHOTo kKupruya 250 mm.

Kaxkoii TonmmHel cieayeT cienarh CJIOW KpaCHOTO KUPIUYa, €CIIM OTKA3aThCsl OT 3aChIN-

KM U3 JUaTOMMUTA, YTOOBI TEILUIOBO ITOTOK 4Cpe3 CTCHKY OCTAJICA HEU3MCHHBIM?

Temnepatypsl Ha MOBEPXHOCTH CTEHKH COOTBETCTBEHHO paBHbI 840 °C u 50 °C.

2. [axMaTHBIN MYYOK CTaIbHBIX TPYO nuameTpoMm 40X2 MM OMBIBAETCS MOMEPEUYHBIM
OTOKOM BO3/yxa. Temreparypa Bo3ayxa Ha Bxone B mydok 320°C, a Ha BeIXOJE W3
nero 230°C. Ckopocts Bo3ayxa 6,2 M/c. [Ipogonbueiii mar Sy = 70 MM, IOIEPEYHBII
Sz = 25 mm. BHyTpHU TpyO CO CKOPOCTBIO 2 M/C IBHDKETCS BOJA, TEMIIepaTypa KOTo-
poii na Bxoze 20°C, a na Beixoge 90°C.

Onpenenuth TEIUIOBOW MOTOK OT BO3MyXa K BOJE, €CIU CPEAHsS TeMIieparypa Io-
BepxHocTH Tpy6 75°C, a umuna Tpy6 10 M.

3.3. [IpoMeKyTOUHBIH KOHTPOJb (BOMPOCHI K IK3aMeHY)

Nwwner

©orw

~

(¢popmupoBanune komnerenuuii [1K-3,ITK-14,ITK-15)

Tepmoannamuueckue napamerpsl. Pabouee Terno.

TepmoamHaMuyeckasi CUCTEMA.

VYpaBHEeHUE COCTOSIHUS UACAIBHOTO rasa.

[TepBrrit 3aKk0H TepMOAMHAMUKH. BHYTpeHHss sHeprus. Pabora.

WneanbHelil ra3. YpaBHEHU TEIUIOEMKOCTH B UHTEPBAJIE TEMIEPATYp. TeII0eMKOCTh
MIPHU TIOCTOSIHHOM JIaBJICHUH M TIPU ITOCTOSTHHOM o0bheme. Y paBHeHHE Maiiepa.
Ouranbnus. Pacuer u3mMeHeHus SHTaIbIUN.

OHTponus. Pacuer u3MeHeHus SHTPOIHH.

I'paduueckoe nzobpaxkenue padbotel u Temnotel Ha. V-P u S-T nuarpammax.
TepmoarHaMuUecKue MPOIECChl HACATBHOTO ra3a: M30XOPHBINA, N300apHBINA, H30TEPMHU-
YEeCKHii: OCHOBHBIE COOTHOIIEHHS apameTpoB. V-P u S-T nuarpaMmsi.

AnrabaTHBbIN mporiecc: OCHOBHBIE cooTHOMeHUsA. V-P u S-T nuarpammel.
[MonuTponueril npouecc. OnpeneneHue moka3aTess MOIUTPOIbL. Term10eMKOCTb MOIHT-

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

17.

18.
19.

20.

21.

22.
23.
24.
25.
26.
217.

28.
29.

30.
31.
32.
33.
34.

Bropoii 3akon TepmoauHaMuku. OcHOBHBIE (POPMYTUPOBKU. MaTemMaTndeckoe BeIpaxke-
HUE BTOPOTO 3aKOHA TEPMOJMHAMUKH JJIsi KPYTOBBIX IMPOLIECCOB.
Kpyrossie npotiecchl unu MUK [IpsiMbie 1 0OpaTHBIE ITUKIIBI
[Tpsmoit oOpaTumerii ki Kapuo. TepMudecknii K.11.1. IIUKIIA.
Huxn IBC ¢ noaBoaom Temnotsl npu V = const.
[Huxn IBC ¢ monBoaom TemioTsl mpu P = const.
Iukn JIBC co cMeniaHHBIM MOABOJOM TEILIOTHI.
Buasl nepenoca temiotsl. TeMnepaTypHOE MoJe U TeMIepaTypHbIA TPaJUueHT.
TenmomnpoBonnocts. ['unoresa @ypre. Koaddumuent rermnonporogHoct. Tepmudeckoe
CONPOTHUBIIEHHE TEIJIONPOBOAHOCTH. [ITOTHOCTB TEMIO0BOro noToka. TenaoBou MOTOK.
JuddepennmanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH. Y CIIOBUS OJHO3HAYHOCTH. I 'pa-
HUYHBIE YCIIOBUS.
[lepenaua TemnoTh Yepe3 MIOCKYIO CTEHKY MPU PaHUYHBIX yCI0BUsX |- pona.
TennonpoBOAHOCT Yepe3 IIIOCKYI0 CTEHKY MpH rpaHUIHbIX yeiaoBusax I1-poma. Koad-
¢durmenT teronepenadyn. OnpenenacHe TEMIEPATyphl Ha MOBEPXHOCTSIX CTCHKH.
TernnonpoBOAHOCTH Yepe3 HIIMHAPUYECKYIO CTEHKY IPU IPaHUYHbBIX YCIOBUAX |-poaa.
JIuneliHas IIOTHOCTH TEIUIOBOI'O IIOTOKA JUIA OJHOCIOMHOM ¥ MHOT'OCIIOMHON MUIWH/I-
pPUYECKHUX .CTEHOK. Y paBHEHHE paclpeesieHusl TeMIepaTyphl MO TONIIUHE HUIUHApUYe-
CKOM CTEHKH.
TennonpoBOAHOCTH Yepe3 HIINHAPUYECKYIO CTEHKY IpU IpaHu4HbIX ycinoBusx |ll-ro
pona. JIunelinslii koadduiineHT Temnonepeaayu. JInneitHas MIOTHOCTH TEIJIOBOTO TO-
TOKa.
KoHBekTuBHBIN TerI000MeH. Buibl KOHBEKTUBHOTO TEILIOOOMEHA.

VpaBuenne Hprorona-Puxmana. KoaddunueHT rermoornauu, ero Gu3nIecKuii CMBICIL.
Juddepennnanbable ypaBHEHHSI KOHBEKTUBHOTO TETJIOOOMEHA.
Kpurtepuu mogo6usi KOHBEKTUBHOTO TETNIOOOMEHA U UX (PU3HYECKUI CMBICIL.
O06001IeHHbIE YPaBHEHHSI TETIIOOT/AAYH.

JInHaMUYeCKUil ¥ TEMJIOBOM MOrpaHUYHbIN ci10i. COOTHOIIEHUE TOIIIMHBI TETJIOBOTO U
JTUHAMUYECKOT0 MOTPAHUYHBIX CIIOEB.
O06001IeHHbIE YPaBHEHHS TIPU OOTEKAHUHU TJIACTUHBI ITOTOKOM KHIKOCTH.

TenooOMeH npy BEIHYKIEHHOM TEUSCHHH KHUJIKOCTH B TpyOax. O00O0IICHHbIE ypaBHE-
HUSL.
TenmooOmen npu nonepeuHoM o0TekaHuu Tpyd. OO0OIICHHBIE ypaBHEHHUS.
TennooOMeH py MONepeYHOM 00TeKaHUH Imydka TpyO. OO0O0IIEHHBIE YpaBHEHHUS.
TenmooOMeH npu cBo60HOM KOHBeKIUH. OO00IIECHHBIE YpaBHEHHUSL.
CBo0OoHAsT KOHBEKITHS B OTPaHUYEHHOM 00BeMe.
TemnooOMeH H3TyICHHEM.

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

HanpasieHuto moarotoBky 15.05.01 — IIpoekTupoBaHue TEXHOJOTHYECKHUX MAIIUH M
KOMILIEKCOB.
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