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BbICIIET0 00Pa30BaAHUA
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Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMaTI/I3aIIl/ISI TEXHOJOI'HY€CKHUX ITPOLECCOB B
TEMJIOOHEPTreTUuKe

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHo-32049HASA

Pabouast nporpaMma QM CHUILIHHBI

TEIIJIOMACCOOBMEH
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM OGs3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY BL.O21
TJIAHY:

5 cemecTp - 5;
6 cemecTp - 5;
Bcero - 10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueGHomy
TJIaHY:

360 yacoB

5 cemecTp - 16 yacos;
Jlekuuu 6 cemecTp - 16 4acos;
Bcero - 32 yaca

5 cemecTp - 16 yacos;
IIpakTnyeckue 3aHATHSA 6 cemectp - 32 yaca;
Bcero - 48 yaca

5 cemecTp - 16 yacos;
JladopaTopHbie padoThI 6 cemecTp - 16 yacos;
Bcero - 32 yaca

5 cemecTp - 2 yaca;
KoncyabTanuu 6 cemecTp - 2 yaca;
Bcero - 4 yaca

5 cemecTp - 129,5 yaca;
CamocTrosiTesibHasi padoTa 6 cemectp - 113,5 yacos;
Bcero - 243,0 yaca

B ToM yncie Ha KII/KP He MPeIyCMOTPeHO Y4eOHbIM IJIaHOM

WHas koHTakTHasi padoTa NPOBOANTCS B PAMKAX YaCOB ayANTOPHBIX 3aHATHUI
BKJIIOYAs:

TecTupoBanue

Kontpoabsnas pabora
JlomamHnee 3aganne
JlabopaTopnasi pa6ora

HpOMe)KyTO‘[HaH aTrrecranusd:

JK3aMeH 5 cemectp - 0,5 yaca;
JK3aMeH 6 cemectp - 0,5 yaca;
Bcero - 1,0 yac
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Ilesib 0CBOEHMS AMCHMILIMHBI; PACUCT TEMIIEPATYPHOTO MOJSL B TEJIaX MPOU3BOIBHON (OPMEL.

Omnpenenenue TEIIOBOTO COIPOTHBIICHUSI.
TennoBoil 1 KOHCTPYKTOPCKUH pacueT TeIUIO0OOMEHHBIX araparoB.
3agauyu AUCHMILINHBI
- Onenka sHeprodp(HeKTUBHOCTH BHIOPAHHBIX MaTE€pPHAJIOB;
- Pacuer TerioBbIX MOTEPh C Y4ETOM BCEX BHIOB TEIIOOOMEHA;
- OGecnieueHne peXUMOB pabOThI B TOKPU3UCHBIX 30HAX;
- Bei6op pexxumMoB paboOThI TETUIOOOMEHHBIX aIllapaToB.

®opmupyembie y 00y4aronierocs KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIIMHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

KOI{ U HAMMEHOBaHUE KO,H U HAUMEHOBaHMUE gaﬂﬂaHI/IPOBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIIeTeHIIUH HHINKATOPA T0CTHKEHH S
KOMIIETCHIIUHN
OIIK-4 Cnocoben N J1-3onk-4 Jemonctpupyet 3HaTh:
JIEMOHCTPUPOBATH MOHUMAaH1E OCHOBHBIX - Knaccudukarus TermiooOMeHHBIX
MIPUMEHEHNE OCHOBHBIX 3aKOHOB TEIIOMAcCOOOMeHa 1 | AMIAPaTOB. YPAaBHCHUE TCILIOBOTO
CIoco0O0B MOYUYEHUS, MIPUMEHSET WX JJI1 PACYCTOB Oananca ¥ ypaBHEHHUE TEIUIONEPEIAYN.;
npeoOpa3oBaHusl, 3JIEMEHTOB TEIUIOTEXHUUECKUX | - 1 CILIOOOMCH H3ITy4CHHEM.
TpPaHCIIOPTa U YCTaHOBOK U CHCTEM
WCIIOJIb30BAHUS TCILJIOTHI B YMETh:
TEIUIOTEXHUYECKUX - [Ipumensats pynkuun beccens npu
YCTaHOBKAX M CHCTEMaX penreHnn AU GepeHInaTHFHOTO YPaBHESHUS

B LIWJIMHIPUYECKUX KOOpANHATAX;
- Pemats nuddepennmanbabie ypaBHCHUS
AHAJIMTUYECKU;

- Y4yeT BHYTPEHHUX UCTOYHUKOB TEILJIOTHI;
- Kputnueckue TOUKM KpUBOM KUTICHHUS.
Koaddumuent Termoornaun npu
JIOKPU3HCHOM U KPU3UCHOM KUIIEHUU
KUIKOCTH TEKYILEeH B TpyOe;

- [IpumensaTh BHYyTpeHHHE (DYHKINUU
naketa Mathcad ans permenust cuctem
YPaBHEHUN;

- Pacuer uucen momobusi, onpeaeneHue
peXuma TeUYEHHUs.;

- 'uppoanHaMuyecKuii U TETIOBOM
MOTPAHUYHBIE CIIOU;

- Tonmmua nuddy3snoHHOrO
norpaHuyHoro ciosi. CredaHoB MOTOK.
AnnabaTuyeckas TeMIeparypa..

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTeIbHOW —Iporpamme
ABTOMAaTH3aIMsl TEXHOJOTHYECKUX TpoleccoB B TemodHepretuke (mamee — OIIOII), nampaBneHus
noarotoBku 13.03.01 TemmosHepreTrka U TEIIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 0Opa30BaHUE -
OakanaBpuar.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:
- 3HaTh KOMHBIOTepHaSI rpaMOTHOCTb.




- ymets Mcnons3oBanne MS Exel.
- ymetb [IpuMenenne ocHoBHBIX (pyHKIMi makera Mathcad

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 10 3aueTHpIX eaunull, 360 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CraumoHapHas 32 5 2 6 4 - - - - - 20 - Ilposedenue uccnedosanuii: Pabora
TCIUIOMPOBOAHOCTD BBITIOJIHACTCSA 10O MHAWBUAYAaJIbHOMY 3a1aHUTO.
IUIOCKOH U Jlnst mpoBeneHus uccie 0BaHMsl IPUMEHSIETCS
LITHHIPUYECKON crenyronye Marepuaisl: JlJaboparopHsie
CTCHKH paboThI Ha Kadenpe
11 Huddepennuanbraoe 32 2 6 4 - - - - - 20 - Ilodzomoeka pacuemuvix 3a0anuil: 3a1aHus
ypaBHEHHE OPHCHTHPOBAHBI Ha PEIICHNS MUHU3aa4 IO
TEIJIONPOBOTHOCTH. pazneny "CrauuoHapHas TEIUIONPOBOJHOCTD
3akoH Pypbe. 3aKoH IUIOCKOW ¥ IMIMHAPUYECKOMN CTEHKH'".
HorotoHa-Pruxmana. CryzeHThl HEOOXOIMMO TIOBTOPHTb
TEOPETUYECKUI MaTepHall, pa3o0parTh MPUMEpHI
peLICHUS aHAJIOTHYHBIX 3a/1a4. IPOBECTH
Pacye€ThI 10 BaApHUaHTY 3aaHus U CACIIaTh
BBIBOJIbI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
ClIeIYIOLIHE YIPAXKHEHHUS: PEIICHNE THITOBBIX
3aj1a4 ¢ nmomolieio nakera Mathcad
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[1], cTp. 5-7
[3], cTp. 6-7
[4], cTp. 35-50
2 TemmeparypHoe nose 20 2 - 2 - - - - - 16 - Ilodzomogka domauinezo 3adanusn:
NP HAJIMYUH [ToAroToBKa JOMAIIHETO 3aJaHHs HATIPaBJIcHA
BHYTPEHHHX Ha OTPabOTKY YMEHUI peleHus
MCTOYHHMKOB TETIOTHI npodeccroHabHBIX 3a/1a4. JlomalHee 3ajaHue
2.1 ITnockas mmacTuHa. 20 2 - 2 - - - - - 16 - BBIJIAETCS CTYJIEHTAM 110 U3yYEHHOMY B paszelie

[ununapudeckoe Telo.

ITonbiit nunuHp.

"TemmepaTypHOe 1oJie Py HaJTHIUH
BHYTPEHHUX HCTOYHHKOB TEIUIOTHI' MaTepHaly.
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JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4YUTH JIUTEPATYPy U pa3odparh NpUMepsbI
BBITIOJTHEHHS OA00HBIX 3aaHuil. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
IIPEACTABICHHBIM ITHCBMEHHBIM paboTam.
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"TemmepaTypHOe 1oJIe IPH HaJIIUI
BHYTPEHHUX UCTOYHUKOB TEILIOTHI"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[2], cTp. 65-73
[3], cTp. 8
[4], cp. 54-59
3 Wurencndukanuns 20 16 Iloozomogka domauinezo 3adanua:
TerI000MeHa [ToaroroBka KOMaIIHETO 3a1aHUS HAIIPaBICHA
3.1 YpaBHeHHUE 20 16 Ha OTPaOOTKY YMEHUH pelIeHus
TerIonepesady u npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3aaHue
BBIOOD KO3 dHLIEeHTa BBIJAETCS CTYACHTAM I10 U3y4CHHOMY B pa3Jielie
TEMJIO0TAAYH. "MHTeHcuduKanus TemioooMeHa" MaTepHray.
Opebpenne TIoCcKon J1OTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
MIOBEPXHOCTH. W3Y4YUTh JIUTEPATYpPy U pa3odparh NpHUMEpHI
Opebpenue BBITTOJIHEHHS TTOTOOHBIX 3agaHui. [IpoBepka
LMTHHIPUYECKON JIOMAIITHEro 3aJIaHus! IPOBOJIUTCS MO
MIOBEPXHOCTH. NPE/ICTaBJICHHBIM TUCBMEHHBIM padoTaMm.
Oynkuuu beccens. Camocmoamenbnoe uzyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"UnTeHcudukanus TemioodMeHa"
H3yuenue mamepuanog 1umepamypnbix
UCHOYHUKOG:
[3], cTp. 8
[4], ctp. 59-70
4 TemrmeparypHoe nose 38 22 Camocmosmenvroe usyuenue
MPU HECTAI[MOHAPHOM meopemuuecko20 mamepuana: zyuenue
TEIJIOBOM PEXUME JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
4.1 MerTon paszaeneHus 38 22 "TemmepaTypHOE MoJIie IPH HECTAIIMOHAPHOM

TMEPEMEHHBIX U YHCJIa

TEIJIOBOM pekume"




noxoous.
HecranuonapHsrii
TEIUIOBOM PEXKHUM JIJIS
OIHOMEPHOH IIIOCKOU
IUIACTHHEI.
Hecranumonapuslit
TEIJIOBOM PEXUM IS
0OECKOHEYHO UIMHHOTO
UIAHpA.
TemneparypHoe mose B
TCJIC KOHCUYHBIX
pasMepos.

IIposedenue yxcnepumenma: Pabora
BBINOJTHACTCS [0 WHAUBUAYAIEHOMY 3aJIaHHIO.
JIis mpoBeieHusI UCCIICOBAHUS IPUMEHSICTCS
cienytomiee obopynosanue: JlabopaTopras
pabota Ha Kadenpe

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "TemneparypHoe Hoje mpu
HECTaIlHOHAPHOM TEIIOBOM pekuMe'.
CryneHTbl HeOOXOAMMO MMOBTOPUTH
TEOPETHYCCKHI MaTepHa, pa3oopaTh MPUMEPHI
pemeHI/m AHAJIOI'NMYHbBIX 3a1a4. HpOBeCTI/I
pacqubl 10 BapI/IaHTy 3aJaHUS U COCJIaTh
BBIBOJIbI. B KauecTBe 3aaHuUs HCIOJIb3YIOTCS
CIIEIYIONIHE YIPAKHCHUS: PEIICHAES TUITOBOI
3a/1a4M ¢ IMOMOIIBIO nmakera Mathcad
H3yuenue mamepuanoe 1umepamypHslx
UCMOUHUKOB:

[2], cTp. 101-106
[3], cTp. 23-26
[4], cTp. 91-114

TemmooOmen
H3JTy4YCHUEM

34

22

5.1

3aKOHBI U3ITy4EHUSI.
TennooOmen B
IIPO3payHOi Cpele.
YrnoBeie
KO3 PHUITUEHTHI.
TemnooOMeH B
HOTJIOIIAIOIIEN U
H3ITyYaromIei cpenax.

34

22

Iloozomoska domauine2o 3a0anus:
IToaroToBKa AOMAIITHETO 3aJaHKs HATpaBJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodecCHOHAIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYACHTAM 10 U3YYCHHOMY B pasjiee
"TermooOMeH u3nyyeHrueM" MaTepuaty.
JIOTIONIHUTENBHO CTYIEHTY HEOOX0ANMO
M3Y4YHUTh JIUTEPATYPY U pa3odpaTh MpUMEpsI
BBITIOJHEHHS IOA00HBIX 3a1aHuil. [IpoBepka
JIOMAIITHEro 3a[aHusl IPOBOJIUTCSI 1O
MPECTaBICHHBIM TUCBMEHHBIM pa0oTaM.
IIposedenue yxcnepumenma: Pabora
BBIITOJIHACTCA 110 I/IHHI/IBI/IIIyaJ'[BHOMy 3aJaHUIO.
Jl1st mpoBeieHus UCCleI0BaHUS IPUMEHSETCS
caenytomiee obopynoBanue: JlaboparopHas
pabora Ha Kadenpe

Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OpI/IeHTI/IpOBaHI:-I Ha pemeHmI MHUHH3a4a4 110
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pasaeny "TemmooOMeH u3nydeHuem".
CryneHThl HeOOXOAMMO MOBTOPUTH
TEOPETHYCCKUIA MaTepHa, pa3oopaTh MPUMEPHI
PpeLICHUs aHATIOTMYHBIX 33/1a4. IPOBECTH
pacyeTsl 10 BapUaHTY 3aJaHusl U CIeNIaTh
BBIBOJIbI. B KauecTBe 3a/jaHus UCIIOJIB3YIOTCS
CIIEIYOIIHE YIPAXKHEHHUS: PEIICHUE THITOBOM
3a/1a4M ¢ IMOMOIILI0 nmakera Mathcad
Hzyuenue mamepuanos iumepamypHslx
UCHMOYHUKOB:

[3], ctp. 123-125
[4], cTp. 428-437

Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 16 16 0.5 96 335
Hroro 3a cemecTp 180.0 16 16 16 0.5 1295
6 KoHBeKTHBHBIH 28 4 4 6 - 14 - Iloozomogka domauinez2o 3adanun:
TETII000MEH [ToaroroBka JOMaIIHETO 3a1aHUS HAIIPaBICHA
6.1 JuddepernnansHere 28 4 4 6 - 14 - Ha OTPaOOTKY YMEHUH pelIeHus
ypaBHenust (1Y) npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
KOHBEKTHBHOTO BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jielie
TEIUI000MEHA. "KoHBEeKTHBHEIN TEIUIOOOMEH" MaTepHay.
IM'unponuHamuueckuii u J1OTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
TETJIOBOU W3Y4YUTH JIUTEPATYPY U pa3o0parh NpuMepsbI

HOI'paHI/I‘IHI)Ie CJIOH.
CBoOomHas u
BI)IHy)KI[eHHaSI
KOHBECKIIUA.

BBITIOJTHEH U TOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3aJ]aHus TIPOBOJIUTCS TI0
MpeICTaBJICHHBIM TUCHbMEHHBIM PaboTaM.
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIOTHUTEIHHOTO MaTepralia o pasaery
"KoHBEeKTHBHBIN TeII000MeH"

IIposedenue Ikcnepumenma: Pabota
BEITOJTHACTCS 110 MHAWBUAYAIEHOMY 3aJIaHHIO.
J1st mpoBeieHus uccie oBaHus IPUMEHSIETCS
cienytomiee obopynoBanue: JlaboparopHas
pabora Ha Kadenpe

Iloozomoexa pacuemuslx 3adanuii: 3aqaHus
OPHUEHTUPOBAHBI HA PEIICHUS MUHHU32/1a4 TI0
paszneny "KoHBeKTHBHBIN TeriooOMeH".
CryneHThl He0OXOAMMO MTOBTOPHUTH
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TEOPETHYCCKHIA MaTepua, pa3oopaTh MPUMEPHI
pEIICHNS aHAIOTUYHBIX 3a]1a4. IPOBECTH
pacueThl 10 BApUAHTY 3aJaHUsI U CIICNIATh
BBIBOJIbI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIEIYOIIHE YIPAXKHEHHUS: PEIICHUE THITOBOM
3a/1a4M ¢ IMOMOIILI0 nmakera Mathcad
Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:

[1], cTp. 59-63
[2], cTp. 248-255
[3], cTp. 34-36
[4], cTp. 126-148

7 KoHBEKTUBHBIH 26 16
TEII000MEH Ipu
BBIHYICHHOM T€YE€HHH
JKHJIKOCTH B Tpy0ax
7.1 Bsi3koCTHBIN U 26 16

BSI3KOCTHO-
rpaBUTAIIMOHHBIN
PEKHUMBIL. Y 4acTOK
CTaOMIM3UPOBAHHOTO
TenaooOMeHa.
CnocoObl MMOBBIIIEHUS
ko3 dunrenra
TEIIOOTAAaYH.

Iloozomogka domauinezo 3adanua:
IToxroToBka gOMAIIHETO 3aJaHUS HalpaBieHa
Ha OTPabOTKY YMEHUIl pelIeH s
npodeccrnoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"KOHBEKTHBHEIH TETIIOOOMEH TP
BEIHY)KJICHHOM TE€YCHUH XUAKOCTH B TpyOax"
MaTepHuainy. J[omoMHUTEeTbHO CTYACHTY
HEO0XOIUMO U3YyUUTh JUTEPATYPY U pazo0pars
IIPUMEPHI BBITIOIHEHUS TOT00HBIX 3aJaHUH.
[IpoBepka goMaIHero 3aJaHus MPOBOIUTCS IO
IIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: 3ydenne
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"KOHBEKTHBHEIH TETIIOOOMEH IPH
BEIHY)KJICHHOM TE€YCHUH XUAKOCTH B TpyOax"
Ilposedenue Ixcnepumenma: Padora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JIis mpoBeIeHHsI UCCIICIOBAHMS IPUMEHSICTCS
cienyroniee obopynosanue: Jlaboparopnas
pabora Ha Kadenpe

Iloozomoexa pacuemmnpix 3a0anuii: 3a7aHus
OpMEHTHPOBAHBI HAa PEIICHNS MHUHN3aa4 110
pasneny "KoHBEKTHBHBIN TETIIOOOMEH MPU
BBIHY)KJICHHOM TEUEHUH KUJIKOCTH B TpyOax".
CryneHThl He00XOANMO MTOBTOPHUTH




TEOPETHYCCKHIA MaTepua, pa3oopaTh MPUMEPHI
pEIICHNS aHAIOTUYHBIX 3a]1a4. IPOBECTH
pacueThl 10 BApUAHTY 3aJIaHHsI U CIICIATh
BBIBOJIbI. B KauecTBe 3a/jaHus UCIIOJIB3YIOTCS
CIIEIYOIIHE YIPAXKHEHHUS: PEIICHUE THITOBOM
3a/1a4M ¢ IMOMOIILI0 nmakera Mathcad
Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:

[3], cTp. 63-67
[4], cTp. 239-251

8 MaccooOMeH 16 10 Iloozomoska domawnezo 3adanus:
8.1 3akoH Duka. 16 10 [ToaroroBka qOMaITHETO 3aJaHUs HAIIpaBJICHA
Juddy3nonnsiit Ha OTPabOTKY YMEHUIl peleH s

IIOTPaHUYHBIN CIIOH.

Amnarnorus PeliHonnca.

CredaHOB TOTOK.
Annabatnueckas
TeMIepaTypa.

npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"MaccooOomeH" marepuaiy. JIOMOTHUTEIBEHO
CTYICHTY HEOOXOIUMO U3YyUUTh JUTEPATYPY U
pa3o0paTk MPUMEPHI BHITOTHEHHS IOJOOHBIX
3amanuil. [IpoBepka qOMaIIHEro 3a1aHus
MIPOBOIUTCSA O TPEACTABICHHBIM IICEMEHHBIM
paboTtam.

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
"Maccoobmen"

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HAa PCIICHUSA MUHU3a1a4 110
pasgeny "Maccooomer". CTyIeHTHI
HE00XOIUMO TOBTOPUTH TEOPETUICCKHUI
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUL
aHAJIOTUYHBIX 33/1a9. TIPOBECTH PACUETHI TI0
BapHaHTY 3a/IaHUS U CAETaTh BEIBOABL. B
Ka4eCTBE 3a/IaHUS HCIIOJB3YIOTCS CIICAYIONINE
YIPaKHEHUS: peLIeHUe TUIIOBOM 3a1au ¢
nomortieio makera Mathcad

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[3], ctp. 102-103
[4], ctp. 374-398
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9 TenmoodMeH npu 46 12 24 Ilposedenue 3xcnepumenma: Pabora
(a3oBbIX BBITIOJTHSETCS 10 MHANBUIYyaIbHOMY 33/1aHHIO.
NpeBpaAIICHHUIX J1yist IpoBeieHNs HCCIIeI0BaHMsI IPUMEHSIETCS
9.1 [Ty3bIppKOBOE 1 26 6 12 crenyromiee obopynosanue: Jlaboparopraas
TUIEHOYHOE KUIICHHUE. pabota Ha Kadenpe
Kpusuce! kunenus. Ilodzomoexa domawnezo 3adanus:
Koaddumunent 3amaca IMoaroToBka goMalIHeTo 3aaHHs HaNpaBJIcHA
JI0 Kpu3uca. Ha OTPabOTKY YMEHUH pelIeHus
9.2 TemnooTnaga mpu 20 6 12 npodeccHOHANBHBIX 3aa4. JlomaniHee 3a1aHue
KOHJICHCALIUH. BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
Onpenenenue "TernooOMeH npu (Ha30BbIX MpeBpaliCHUsIX"
KO3 puIreHTa Marepuany. JlomoJHUTENBHO CTYACHTY
TEIJIOOTAAYH uepe3 HE0OX0IMMO M3YYHUTh JINTEPATyPy U pazo0paTh
Oe3pa3MepHbIe MPUMEPHI BHIMOTHEHUsI OJJOOHBIX 3aaHHM.
KOMILIEKCHI. [TpoBepka goMalIHEro 3aAaHus MPOBOAUTCS 110
MIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia Mo pa3zieity
"TemmooOMeH mpu (Ha30BBIX MPEBpaAIICHUIX"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
pazneny "TennooomeH rpu Ga3oBbIX
npeBpameHuax". CTyAeHTs HE00X0IUMO
MOBTOPUTH TEOPETHYECKUI MaTepHall,
pa3obparh NpUMephI PElIeHHsT aHATOTHYHBIX
3aj1a4. IPOBECTU pacyeThl 110 BAPHAHTY 3aTaHUs
U cIenaTh BHIBOABL. B KauecTBe 3amaHus
UCTIONB3YIOTCS CIIETYIONINE YIPaKHEHUS:
pelIeHHE THITOBOH 3371a4H C ITOMOIIBIO MTaKeTa
Mathcad
H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:
[1], cTp. 169-174
[3], cTp. 80-81, 93-95
[4], cTp. 301-327
10 TermooOMeHHbIE 28 6 16 Iodzomosexa domawnezo 3adanusn:
arnmaparsl [MoaroroBka JoMaIlHero 3a/1aHus HAIIpaBiIeHa
10.1 Knaccudukanys 28 6 16 Ha OTPabOTKY YMEHUIl peleHus
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TEIMI00OMEHHBIX HpO(i)eCCI/IOHaJ'II)HLIX 3aJay. ﬂOMaIHHee 3aJaHuc

anmapaTroB. Y paBHEHHE BBIIa€TCA CTYICHTaM 10 U3YYEHHOMY B pasjene
TEIUIOBOTO OanaHca u "Termoo00MeHHbIe anmnapaThl’ MaTepUaIy.
ypaBHEHHE JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
TeTIonepeIadn. U3Y4IHUTh JUTEPATYpPy U pa3o0paTh MpUMeEpHI
Temnnosoil u BEITIOJTHEHUS TTOTOOHBIX 3agaHui. [IpoBepka
THAPOIMHAMHIECCKUH JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
pacuetsl. Meron NTU. MIPECTaBICHHBIM MTUCHBMEHHBIM padoTaM.

Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"TemnoobMeHHbIe anmapaTs!”
IIposedenue skcnepumenma: Pabora
BBIMOJTHACTCS 110 MHANBUAYAILHOMY 3aIaHHIO.
JIiis mpoBeieH st UCCIICAOBAHMS IPUMEHSICTCS
cienytromiee obopynoBanue: JlabopaTopras
pabota Ha Kadenpe
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpUEHTHUPOBAHBI Ha PEIICHNS MIUHU3a1a4 110
pa3zgeny "TermooOMeHHBIE anmapaTs”.
CryneHTHl HeOOXOANMO MTOBTOPUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
peIIeHNs AHAIOTHYHBIX 3a/1a4. IPOBECTH
pacyeTsl Mo BapHaHTy 3a/IaHUs U C/IeNaTh
BBIBOJIBI. B KadecTBe 3ajaHUS HCTIONB3YHOTCS
CIIeIYIONINE YIPAXKHEHUS: pelIeHHe TUITOBOM
3aJ1a4M ¢ IMOMOIIBIO nakera Mathcad
H3yuenue mamepuanoe 1umepamypHslx
UCMOYUHUKOG:

[3], ctp. 145-147

[4], cTtp. 512-537

DK3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 16 32 - 2 - - 0.5 80 335
Hroro 3a cemecTp 180.0 16 16 32 2 - 0.5 1135

HUTOro 360.0 - 32 32 48 4 - 1.0 243.0

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
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muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmayuonapnas menionposooOHOCHb NIOCKOU U YUTUHOPUYECKOU CIEHKU

1.1. InddepennmansHoe ypaBHEHHUE TEIJIONMPOBOAHOCTU. 3akoH Dyphe. 3akoH HeloToHa-
Puxwmana.

BreiBon nuddepenuunansaoro ypaBHeHus (Y) TemionpoBOAHOCTH HAa OCHOBaHHH YpaBHEHUS
TEIUIOBOTO OanaHca. Y cinoBus ogHo3HauHOCTH. Bun JIY TemnonpoBoaHOCTH B AEKAPTOBOM cuCTeMe
KOOPJIMHAT U B LIWJIMHAPUYECKON cucteMe KoopauHat. Yactasle ciaydan /Y TemionpoBoIHOCTH. .

2. Temnepamyproe noje npu HAIUYUYU 8HYMPEHHUX UCTOUHUKO8 MEN0mbl

2.1. Inockas nnactuna. [Hununapuyeckoe tesno. [lonbiid nunuHap.

VYpaBHenue termioBoro 6amanca. CBs3b MEXKAY MOBEPXHOCTHOHN TUIOTHOCTBIO TEIJIOBOTO MOTOKA
¥ MOIIHOCTBIO BHYTPEHHUX HMCTOYHHUKOB TEIUIOTHI. [IpUMEHEHHE IPaHWYHBIX YCIOBHMA MEPBOTO H
TpeThero poaa.. TemmepaTypHoe ImoJie B IMOJIOM UIMHAPE B CIIy4ae cOpoca TEIUIOTH C BHYTpEHHEH
MMOBEPXHOCTH IIWJIMHAPA, C BHEITHEH TOBEPXHOCTH IIMJIMHAPA U ¢ 00E€HX TTOBEPXHOCTEH ITUIMHJIPA. .

3. Unmencuduxayus menioobmena

3.1. YpaBHeHue Temonepesauu 1 Bbioop ko3dduuuenta temoornaun. OpedpeHue miockon
noBepxHocTu. OpeOpeHne nUInHIpUYecKor moBepxHocTH. OyHKun beccerns.

Crioco6bl  moBbIIIeHUs  TeriooOMeHa. OrpaHUuYeHUs, CBs3aHHblE C KoO3((UIHMEHTaMU
TeIooTAa4Yu. TeMreparypHoe 1oje OECKOHEYHO JUIMHHOIO CTEPXKHS U CTEpXKHS OTrpaHUYEHHOU
JUInHBL.  TermyoBoM MOTOK, CHMMaeMbli C IOBEpXHOCTH pebpa.. TemmeparypHoe moine
IIJIMHApUYecKoro pedpa. 3amena GyHkuuii beccerns B mpakTH4ecKux pacuerax..

4. TeMnepamvaoe nojie npu HeCcmayuOHApHOM menjio60M petcume

4.1. Meron pa3nenenus NepeMEHHBIX U uyncia noaoous. HectanmonapHslil TEMIOBOM pexxuM
JUIs. OTHOMEPHOH MJI0CKOM MutacTUHbBI. HecTanmoHapHbIi TeroBol pexuM 11l 06CKOHEUHO
JUIMHHOTO IWIMHApa. TemnepaTrypHoe 1moJie B Tejle KOHEYHBIX Pa3MepOB.

Pemenne JIY TemnonpoBOAHOCTH METOJOM pas3felieHus MnepeMeHHBIX (meron Pypbe).
HeperynspHspiil, perynaspHblii M cTauMoOHAapHBIA pexumbl. Yucna nomodbuss buo um Dypee,
Oe3pa3MepHble KOOpAMHATBl U Oe3pa3mepHas Temmneparypa. 3agada lItypma-JInyBumis..
Hampasnsromue touku. [Ipoduin Temneparyp B Tenax MpPOCTONM T'€OMETPUYECKON (OPMBI.
Teopema o0 mnepeMHOXeHUM peuieHU.. PerymsapHenii pexum. IlepBas U BrOpas TeopeMbl
KongparteeBa. IlpusHakm perymsgpHoro pexuma. UYucnennsle Meroasl pemenus Y
TEIJIONPOBOJHOCTH..

5. Tennoobmen uznyyenuem

5.1. 3akonb! u3nydeHus. TennooOMeH B mpo3pavHoil cpene. YrinoBbie KO3 UIHMEHTHI.
TennooOMeH B TOTJIONIAOIICH W M3TyJaroniel cpeax.

Juarepmudeckas cpena. AdcomotHo uepHoe Teno (AUT), abcomoTHO Genoe Teso, cepoe Teo.
3axonbl u3nydenust ans AYT, ceporo u peanbHoro tena. Kimaccudukanus MoTOKOB H3JIy4EHUS.
Pesynprupyromuit 1 3¢p¢GeKTUBHBIA MOTOKM B TeJdaxX KOHEYHBIX pPa3MepoB. Bujabl yrioBbIx
kod(ddurmentoB.. TermmooOMen B mydenoriomaroniein cpene. OddekTuBHAsS IHMHA JIyda.
W3nydarenbHas M MOTJIOMIATENbHAS CIIOCOOHOCTh cpefbl. [IpuMeHeHne HoMorpamm JUis pacdera
pe3yABTHPYIONIHNX TOTOKOB. Koaddumument Termoornaun nznydeHueM.. Onrudeckas TUPOMETPHSL.
MexayHapoaHast TeMIlepaTypHast IKana..
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6. Konsexmuenwviy menioobmen

6.1. Iuddepennumansasie ypapHeHus (1Y) KOHBEKTUBHOTO TEILIOOOMEHA.
['unpoauHaAMIYeCKHiA U TETUIOBOM MOorpaHuydHbie ¢iiou. CBOOOHAS M BRIHYKICHHAS] KOHBEKITHS.

Y osHepruu, IBWKEHHUS W HEPa3pbIBHOCTU. UMcia W Kputepuu MoaoOus. JlamMuHapHBIA H
TypOyJIEHTHBIN PEeXUMBI IPU 0O0TEKaHUHU IJIOCKOH mmacTuHbl. Bsaskuit moacnoii. Marterpan Jlaiiona.
Ananorust  Peiinonpnaca.. Koaddumument Ttemmoormaun npu  OOTEKaHMHM — HJIMHIPUYECKOM
MOBEPXHOCTH U ITy4Ka TpyO.. TernmooOMeH mpu 0KOJI03BYKOBBIX CKOPOCTSIX MIOTOKOB.

7. KoneexmugHolil meniooOMeH npu 8blHYHCOCHHOM MeYeHUU HCUOKOCU 8 mpyobax

7.1. BA3KOCTHBIN M BA3KOCTHO-TPABUTALIMOHHBIA PEKUMBI. Y 4aCTOK CTAOUIM3UPOBAHHOTO
terroooMeHa. CriocoObI MOBBIICHHUS KOAD(UIIMEHTA TeIUIO0TIa4uH.

Cpennanii K03()PUIMEHT TEIUIOOTAAYM TIO0 CEYCHHIO TPYOBl W MO IuHE TpyObl. DOpMyIibI
MuxeeBa u IleryxoBa s TypOysiaeHTHOTO pekuma TedeHus. CMemaHHbIi peXuM, KodhOUIIMEHT
MEPEeMEKAEMOCTH. DKBUBAICHTHBIN auameTp.TeruiooTnada mpu TEYCHUH KHUJIKOCTH B TpyoOax
HEKPYTJIOrO CEUYEHHs, B U30THYTHIX U IEPOXOBATHIX TPyOax..

8. Maccoobmen

8.1. 3akon ®uka. [(uddy3ronHsIil morpaHuuHblii cioi. Ananorus Peitnonbaca. Ctedanos
MOTOK. AabaTudeckasi TeMIieparypa.

bunapnas cmech. MaccoBas koHueHTpaius cmecH. [lnotHocTs M dy3noHHOrO MOTOKA MacChl
W IUIOTHOCTh TOJIHOTO ToToKa Maccel. Koaddunment muddy3un. UYmcno Jlsrowmca.
HuddepenunansHoe ypaBHeHue wmaccooOmena. Jluddysnonnsie uucina noaodbus. CKOPOCTbH
crepanoBa moroka. Cesa3b K03()PUIMEHTOB TEIIIOOTJAYM  MACCOOTIAUH. .

9. Tennoobmen npu d)a306blx npespauieruAx

9.1. [ly3sippkoBoe U mueHoyHoe kunenue. Kpusuce! kunenus. Koagounuenr 3anaca 1o
KpHU3Huca.

Venosuss kunenus. [lapoBoil my3slpék. KpuTnueckuii paguyc M OTPBIBHOM JHaMeTp.
CmauuBaronasi 1 He cMauuBaromas >kuakoctd. Yucno Skoba. Teopus JlaGyniosa.. Kunenue B
OTKpBITOM 00BbeMe U B TpyOax. JIByx(a3Hbli IOTOK..

9.2. Tenmootnava npu koHaeHcauu. OnpeneneHne kodhGuilMeHTa TemI00TAaYd Yepe3
Oe3pa3MepHbIe KOMITJIEKCHI.

KamnenpHas u miueHouHas KOHAEHcaAIUs. YTroll cMaunBaeMocTH. KuynceHoBckuit cnoii. Teopus
Hyccenpra. KoadduuuenT termnoornaun 1uig BEpTUKAIBHON MOBEPXHOCTU U AJIS1 LIMIUHAPUIECKON
MOBEPXHOCTH..

10. Tennoobmennvie annapamol

10.1. Knaccudukanus TemIo00MeHHBIX alapaToB. Y paBHEHHUE TEIUIOBOTO OanaHca 1
ypaBHEHUE Tertonepenayu. TennoBol u rupoauHamuyeckuil pacuetsl. Metoa NTU.

Knaccudukanus TemmooOMEHHBIX —almaparoB MO TMPUHIUNY JACWCTBUS, Ha3HAYCHHIO,
ycTpocTBY. KOHCTpYKTOPCKMII ¥  MOBEpOUYHbId  pacyeTbl. OAHO30HHBIE W  MHOTO30HHBIE
Ter1000MeHHbIe anmnapatel. [IpsMOTOYHAs W MPOTUBOTOYHAS CXEMBI JIBHXKEHUS TEIUIOHOCHTENCH.
Cpenuuii norapudMUYECKHi TeMIepaTypHbId Harop. [ uapoguHaMuyeckoe conpoTuBieHne. Yucmo
€JIMHHUI] TIEPEHOCA. .
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Juddy3nonnsie yncia nogodus. Ckopocts crehanoBa nmotoka. Csaizb K0O3PGUIIUEHTOB
TEIUIO0TIaYl U MacCOOTAAUH. ;
2. bunapnas cmecb. MaccoBast kKoHLeHTpauus cMecH. [InotHocTs nuddy3nonHOro noToka
MacChl ¥ TUIOTHOCTh TIOJTHOTO MOTOKa Macchl. Koaddunment nuddysun. Yucno Jlprouca.;
3. CMmemaHHbId pekuM, KOIPOUIIMSHT IMepeMeKaeMOCTH. IKBUBAJICHTHBIN
nuametp.Temnoorjadya npyu TEYEHUH KUAKOCTU B TpyOax HEKPYIJIOTO CEUEHUSsI, B U30THYTHIX
U IIEPOXOBAThIX TPyOax.;
4. Cpennuit K03((HUIHEHT TEIJIO0TJAuH 10 CEYSHHIO TPYObI U 1O JuInHE TPYObl. DOpMyIIbI
Muxeesa u [leryxoBa st TypOyJIE€HTHOTO pEXUMA TEUECHHUS.;
5. TermooOmeH mipu cBoOOIHOM KOHBeKIMH. Yucio Pernes.;
6. Knnaccudukanus TemiooOMeHHbBIX anapaToB MO MPUHIIUITY I€HCTBUS, HA3HAYCHHUIO,
yCTpOMCTBY. KOHCTPYKTOPCKHI1 M TOBEPOUHBIN pacyeThl. [IpsAMOTOYHAsA U NPOTUBOTOYHAS
CXEMBI JIBIKCHHSI TeTUIoHOCHTeNIel. CpeqHuil JorapuMUYECKUA TeMIIEpaTyPHBINA HAIIOP.
['unpoauHamuyeckoe cornpoTuieHue. Yuceno equHuLl nepeHoca. ;
7. 3akoHbI U3My4eHus. Termnoo0MeH B Mpo3padHoil cpene.;
8. TemnepaTrypHoOe 1oJie IPU HATUYUU BHYTPEHHUX UCTOYHUKOB TEIJIOThL. DopMmyia
IlyxoBa;
9. Uucnennsle MeTos! pemenus Y temnonpoBogHoctu. [Ipumenenne ¢pyHKmii makera
Mathcad: odesolve u pdesolve. Mcnonp3oBanue nporpamMm nakera Ansys.;
10. Crioco0s! ToBbIIEHHS TeI000MeHa. OrpaHYeHMs, CBA3aHHBIC C KO PUIIEHTAMH
TEIUI00TAa4YH. TeMnepaTypHoe 1ojie OECKOHEUHO JITMHHOTO CTEPKHS U CTEPIKHSA
OTpaHUYEHHOM IuHBI. TernaoBoi MOTOK, CHUMaeMbIi C TTOBEPXHOCTH pedpa.;
11. Yucna nonobus buo n @ypre, 6e3pa3mepHbie KOOPIMHATH U Oe3pa3MepHasi Temreparypa.
3amaua [ typma-JInyBusis. HectarmoHapHbIii TEIIIOBON PEXUM JIJI1 OJTHOMEPHOM TIIIOCKOM
riacTuHbl. HecTarmoHapHblil TEMIIOBOM PEXUM I OECKOHEUHO JUTMHHOTO IIMJIMHIPA.;
12. Ontuueckas nupoMeTpust. MexxiyHapoiHas TeMIepaTypHas 1IKana.;
13. OnHO30HHBIE 1 MHOTO30HHBIE TEIUNIOOOMEHHBIE anmnapatsl. I napoanHaMuyeckoe
conpotuBiieHne. Yucno enunun nepenoca, merox NTU.;
14. TennooTnava npu kKoHaeHcauuu. OnpenesneHue KodppuIMeHTa TeIo0TAaYH yepes3
Oe3pa3zMepHbIE KOMIUJIEKCHI.;
15. TennooOMeH B MOTJIOMIAIONIEH U M3TydarolIel cpeaax.;
16. CranrionapHas TEIIONPOBOHOCTD MJIOCKOHN M IHJIMHIPUIECKON CTCHKH;
17. Yrnosble KO3(G(UINEHTHL.;
18. Kunenue B Tpy6ax. JIByx¢a3Hblii IOTOK.;
19. I1y3bIpbKOBOE M TUIEHOUHOE KuneHue. Kpuszucel Kunenus. ;
20. Teopema o nepemMHOkeHUU petieHui. Perynsapuslil pexum. [lepBas 1 BTopasi TeOpeMbl
Konpnpatsesa.;
21. Yucna u xputepuu nogo0ust. JlaMuHapHbIi U TypOyJIe€HTHBIA PEKUMBI IPU 00TEKaHUU
IJIOCKOM TUIACTUHBL..

3.4. TeMbl 1a00paTOPHBIX padoT
1. Tertonepenaya B apOBOASIHOM TEMIOOOMEHHUKE. ;
2. Onpenenenue yrioBoro ko3dguimenta u3aydeHuss METOI0M CBETOBOTO MOJEIHPOBAHUS. ;
3. Onpenenenue TEMIONPOBOJHOCTH TEIUIOM3O0JSALMOHHBIX MAaTEPUAIOB METOIaMH IIJIOCKOTO
U IIWINHPUYECKOTO CIIOSL.;
4. OnpeneneHue UHTErPAIBHON CTENEHU YEPHOTHI TBEPABIX TEN.;
5. Terootaya MiIacTUHBI IPU MPOA0JIEHOM OOTEKAaHUM KHUIKOCTU WM [IMIIMH]PA IPU
MOTEePEeYHOM OOTEKaHUU JKUJIKOCTH.;
6. Terutootjaua rOpU30HTAIBHOM TPYOBI IPH CBOOOAHOM JIBUKEHHUHU BO3/1yXa UM BOBL.;
7. UccnenoBanue TEIUIOOTIaYM NPU KUTIEHUH BOJIBI B YCIIOBUSX ITY3bIPHKOBOI'O PEKUMA. ;
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8. OnpeneneHue TEMIOBBIX CBOWCTB MAaTEPHUAIOB METOIOM PETYJISIPHOTO PEKUMA..

3.5 Koncyabranumn

How

oo

o

10.

10.

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxneHne MartepuajaoB 1o Kkeiicam paznena "CranuoHapHas TEIUIONPOBOIHOCTD
IJIOCKOW M [IMJIMHIAPUYECKOU CTCHKH"
OO6cyxaeHue marepuajoB IO Keiicam pasgena "TemmeparypHoe IMojie HpU HATUYUU
BHYTPEHHUX UCTOUYHUKOB TEILIOTHI"
OO6cyxneHre MaTepuaioB Mo keiicam pasaena "MaTeHcudukanus rermooomena”
OO6cyxneHue MarepuajioB 1o Keidicam paszena "TemmepaTypHoe Toye  Ipu
HECTAllMOHAPHOM TEIUIOBOM pexxumMe”
OO6cyxaeHrne MaTepualioB 1o keiicam pazzaena "TermmooomeH u3nydeHueM"
OO6cyxaeHre MaTepuaoB 1o Keiicam paszaena "KoHBeKTUBHBIN TeriooomMeH"
OO6cyxnenue MarepualoB Mo Kkelicam paszfena "KOHBEKTHBHBINH TEMIOOOMEH IMpH
BBIHYKJICHHOM T€UEHUU KUJIKOCTH B TpyOax"
O6cyxeHre MaTepuanoB Mo keiicam pasaena "MaccooOmen"
OOcyxnenue wmaTepuasioB 1o KkeWicam pazgena "TemmooOMeHn mpu  (Ha3oBBIX
npeBpalieHusix"
OO6cyxxnenre MaTepralioB 1o keiicam paszaena "TemiooOMenHbie anmapaTh”

Texywuti konmpoas (TK)

KoHcynpTanum HampaBieHbl Ha IOJYyYEHUE HHAMBHUIYAJIBHOIO 3aJaHMsl CTYAEHTa IO
pazzeny "CrauroHapHas TEIJIONPOBOAHOCTb INIOCKON U LIMJIMHIPUYECKON CTEHKH"
KoHcynpranum HampaBieHbl Ha IOJyYE€HUE HWHAMBHUIYAJIBHOIO 33JaHMs CTYAEHTa IO
pazneny "TemneparypHoe 1ose Mpy HATUYUKU BHYTPEHHUX UCTOYHUKOB TEIUIOTHI"
KoHcynpranuu HampaBieHbl Ha IOJYyYEHUE HWHAMBHUIYAJIBHOIO 33JaHMsl CTYAEHTa IO
pazzneny "UnTeHcuukanus rerooomeHa”

KoHncynpranuu HampaBieHbl Ha MOJyYE€HUE HWHAMBHIYAJBHOTO 3aJaHusl CTYAEHTa IIO
pazneny "TemnepaTypHoe 1oJsie Ipy HECTAlMOHAPHOM TEIUIOBOM pexume”

KoHcynpTanum HampaBieHbl Ha IOJyYE€HUE HWHAWBHUIYAJIBHOTO 3aJaHMsl CTYAEHTa IO
pazzneny "TennoobMeH u3nydeHuem"

KoHcynpTanum HampaBieHbl Ha MOJyYE€HUE HWHAWBHUIYAJIBHOTO 3aJaHMs CTYAEHTa IO
pazneny "KoHBeKTHBHBIN TemooOMeH"

KoHncynpranum HampaBieHbl Ha IOJyYE€HUE HWHAWBHUIYAJIBHOTO 3aJaHMsl CTYAEHTa IO
pazzneny "KoHBEKTHUBHBIN TEIII00OMEH MTPU BBIHY)KJICHHOM T€UEHUH JKUAKOCTH B TpyOax"
KoHcynpranum HampaBieHbl Ha MOJyYE€HUE HWHAMBHUIYAJbHOTO 3aJaHMs CTYAEHTa IO
pazneny "Maccoobomen"

KoHncynpTanum HampaBieHbl Ha IOJyYE€HUE HWHAWBHUIYAJIBHOTO 3aJaHMsl CTYAEHTa IO
pazzaeny "TemnooOMeH npu Ga3oBbIX IpeBpaleHUsX"

Koncynpranum HampaBieHbl Ha MOJyYeHUE HWHIWBHUIYaJbHOTO 3aJaHUsl CTYAEHTa IO
pazzneny "TennooOMeHHbIe anmapartsl”

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3yIbTAThI

Howmep paznena auciuruivnHs (B

OneHouHOE CpE€ACTBO

Kongrl
00y4eHus 0 JUCLUILINHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
UH/IUKATOPOB
(B COOTBETCTBUH € pazfeioM 1) 1]2]3]4]5]6]7]8]9]10
3HaTh:
TemnmooOMeH u3nyuyeHueM JlaGopaTtopHnast pabota/3amura 1uKIIa
NJI-3ork-4 + naboparopHbIx paboT "TemmooomeH
TEIUIONPOBOAHOCTHIO U M3IIydyeHHeM"
Knaccugukanus TermiooOMeHHbIX JlaGopatopHnast paboTa/3ammra IHKIa
anmnaparoB. Y paBHEHHUE TEIUIOBOTO VJT-30mmca + nabopaTopHbIX padot "TemnoodbMeH npu
OayaHca M ypaBHEHHE TETUIONIEPEIaYH. ’ KOHBEKTHBHOM TeruiooOMeHe. Kunenwue.
TennooOMeHHbIC anmapath!”
Ymersb:
Tonumaa quddy3nonHoro Jomamnee 3ananue/ TumoBoit pacder mo
norpaHu4Horo ciosi. CredanoB MoToK. VI-30mmc4 + KOHBEKTHBHOMY TEIJIOOOMEHY, MacCOOOMEHY,
Anumabaruueckasi Temreparypa. ) (a30BbIM NPEBPALLEHUSAM U TEIJIO0OMEHHBIM
annaparam
I'inpoaguHaMu4ecKkuii ¥ TEMII0BOM KonTponbnas padora/Temnnoornaua npu
MOTPaHUYHBIE CIIOU VT-30mmca + BHEIIIHEM O0TE€KAaHUU IJIACTUHBI U LIUIHHIPA.
TernooTnava npy BEIHYKJICHHOM TEYEHUHU
YKHUJIKOCTH BHYTPH TPYOBI
Pacuer uncen nonoOus, onpeaeneHue V3014 + TectupoBanue/BBeeHne B KOHBEKTUBHBIH
pEKMMA TEUYEHUS. ) teroooMeH. Yucna nogobus
[IpumeHsTh BHYTpeHHUE QYHKIIUU KonTponbHas padorta/3anaua Ha pacyeT
naketa Mathcad ans pemenns cucrem | MJ1-3onk-4 + TEMIIepaTypHOTo IMOJIs B MPOLIECCEe HarpeBa UilH
YpaBHEHUU OXJIAXKICHUS
Kputnueckue TOUKH KpUBOM KUITEHUS. Konrponsnas pabora/Onpenenenue
Kosddunment rennooraauu npu VT-30rc4 + Kod(duIIMeHTa TeMI00TAaYH NpHU (Ha30BbIX
JOKPU3UCHOM M KPU3UCHOM KHIIEHUU IpeBpaleHUsIX
KUJKOCTH TEKYIIIEeH B TpyOe
VYder BHYTpEHHUX UCTOYHUKOB VJ1-30mmca 4 Konrponbnas padora/CranroHapHas

TCIIJIOTHI

TCIIJIOMTPOBOAHOCTE, BHYTPCHHUC HCTOYHUKH,
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opeOpeHue

Pemats nuddepenumansusie

TectupoBanue/CrannonapHas

YpaBHEHHUSI aHAJTUTHYECKU N -3onk-4 TEIUIONPOBOAHOCTh TUIOCKOM U UIMHIPHUYECKON
CTEHKH

[Tpumensarts ¢pynkiuu beccens npu Homarnraee 3aganue/ TUoBoi pacuer 1o

penennn AudpepeHnanbHOro WT-30mc4 TEII000MEHY TEeTUIONPOBOIHOCTHIO U

YpaBHEHUS B MIJIMHIPUUECKUX
KOOpJMHATAX

HN3TYy4CHUEM
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Dopma peanuzaunn: OOMeH JIEKTPOHHBIMU JOKYMEHTaMU
1. 3amaya Ha pacyeT TeMIIEpaTypHOIO MOJIs B IPOLIECCE HArpeBa UM OXJIAXKIECHUS
(KonTpoawsHas pabora)
2. CraunoHapHas TEIUIONPOBOJIHOCTb, BHYTPEHHUE UCTOYHUKH, opeOpenue (KonTponbHas
pabora)

Dopma peanuzanuu: [TucemenHas padora
1. CraunoHapHas TEIIOMPOBOIHOCTD IJIOCKON U nuimuHApudeckoi cteHku (TectupoBanue)

®Popma peanmsanuu: [IpoBepka 3ananus
1. TunoBo#i pacyeT no TenI000MeHyY TEMJIONPOBOIHOCTRIO U H3yyeHueM (/lomarinee
3a/1aHKE)

®dopma peanmszaiuu: Y cTHas popma
1. 3amuTa nukna 1aboparopHeIX padoT "Termo00MeH TeIIONPOBOJHOCTRIO U U3TyYeHUEM "
(JTaboparopnas pabota)

6 cemecTp

Dopma peanuzauun: OO6MeH 3JIEKTPOHHBIMU JJOKYMEHTaMH
1. Onpenenenne ko3 dunmenta Temmoornaun npu Ga3zoBbix npeBpameHmsx (Kontponsnas
paborta)
2. Termmootnada nmpu BHENTHEM OOTEKaHUH TUTACTHHBI M IUIMHApPA. TermooTnaya npu
BBIHY)KJICHHOM T€UEHUH KUAKOCTH BHYTpH TpyOb! (KoHTposbHas paboTa)

Dopwma peanmmsaruu: [TuceMenHas padboTa
1. Beenenue B KOHBEKTUBHEIHN TermnooomeH. Yucna nogoous (TectupoBaHue)

®Popma peanmszanmu: [IpoBepka 3ananus
1. TunoBo# pacyeT MO0 KOHBEKTUBHOMY TEIUIOOOMEHY, MacCOOOMEHY, (ha30BbIM
MIPEBPAIICHHUSIM U TEIUIOOOMEHHBIM amnmaparaM (JlomaiiHee 3a1anue)

®dopma peanuzaruu: YctHas hopma
1. 3amuTa nukna nadoparopHbix padoT "TennooOMeH npyu KOHBEKTUBHOM TETJIOOOMEHE.
Kunenwue. TermooOmennsie anmapatsl” (JJaboparopHas pabota)

banmnpHO-peNTHHIOBask CTPYKTYypa AMCIUIUIMHBI SABIISIETCS MPUIIOKEHUEM A.

4.2 Ilpome:kyTOYHAs aTTEeCTALUSA 110 TUCHUILIMHE

Oxzamen (Cemecmp NeS5)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Ixzamen (Cemecmp Nob)
Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBON CHCTEME IS
cryneatoB HUY «MDW» Ha 0oCHOBaHWY CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISTFOIINX.
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B numiom BeICTaBisieTCs OlleHKa 3a 6 ceMecTp.

Ipumeuanue: OrieHOYHBIC MaTEPHAIBI 10 AUCHUIUIMHE IPUBECHBI B ()OH/IE OLEHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOAUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE M IJTIEKTPOHHbIE U3IAHUA:

1. Kpacnomekos, E. A. 3agaunuk o Terionepeaade : Y4uebHoe nmocodue st
TEIUIOdHEPTeTHUeCKHX crenuanbHocTeld By30B / E. A. Kpacnomekos, A. C. Cykomen . — 4-¢ u3f.,
nepepad . — M. : DHeprus, 1980 . — 288 c.;

2. Ucauenko, B. I1. Teronepenaya : Y4ueOHUK 1715 SHEPreTUYECKUX BY30B U (axynbreTos / B. I1.
Hcauenko, B. A. OcunoBa, A. C. Cykomen . — 4-¢ u3z., nepepad. u gom . — M. : DHeprouzaart, 1981
.—416 c.;

3. lIBetkoB, @. ®. 3a1avHUK MO TEIJIOMACCOOOMEHY : Y4eOHOE mocoOue /sl By30B IO
Hanpasienuio 140100 "Ternosnepreruka" / @. @. Ligetkos, P. B. Kepumos, B. U. Benuuko . — 3-¢
u3., crep . — M. : U3parensckuii njom MOU, 2010 . — 196 c. - ISBN 978-5-383-00468-5 ;

4. I'puropneB b.A.- "Temmomaccooomen", U3narenserBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011720.html.

5.2 JIuueH3M0HHOE 1 CBOOO/IHO PacpoCTPaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;

2. Windows / OniepanrionHasi cucrema cemeiicta Linux;

3. Ansys / CAE Fidesys;

4. Pacriucanue y4eOHBIX 3aHATUH;

5. Acrobat Reader;

6. SmathStudio.

5.3 UHTEepHeT-pecypchl, BKIKYasi MpPodeccHoHaTbHbIE 6a3bI JAHHBIX H HH(POPMALHOHHO-
CIPaBOYHBIE CHCTEMBI:

1. Hayunas 31ekTpoHHasi 6udamoreka - https://elibrary.ru/

2. Baza nannbix Web of Science - http://webofscience.com/

3. ba3za nannbix Scopus - http://www.scopus.com

4. JnexTponHasi 6udimoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep aynuropun, OcHamenue
HAaHMeHOBaHHUe
VYueOHbIC ayAUTOPUH IS K-120, MamyHHBIH cepBep, KOHAUIUOHED
[IPOBEICHUS 3as1 UBIL]

JIEKIIMOHHBIX 3aHATHA U
TEKYIIErO0 KOHTPOJIA

YueOHbIe ayAUTOPUH IS A-306, YuebOnas MapTa co CKaMbeil, CTOJI MPENoIaBaTes,
[IPOBEACHUS aynutopus "A" CTYJI, JOCKA MEJOoBast
MIPAaKTUYECKUX 3aHATUH, A-406, YueOHnas rapra, CTOJ] IIpenoaaBaress, CTyl, 10CKa
KP u KII aynutopus "A" MEJI0Basi, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH
VYuebnsie ayautopuu it | B-209/10, YueOnas pabouee MeCTO COTPYIHHKA, CTY,
IIPOBEJICHUS nabopaTopus KOMIIBIOTEpHAsI CETh C BBIXOJIOM B IHTEpHET,
1ab0paTOPHBIX 3aHITHIA TeIIoMaccooOMeHa 1a0b0paTOPHBIN CTEHI, KOMITbIOTEP

NIEPCOHANIbHBIN, IPUHTED, UHBEHTAPh
y4eOHBIN, CTeHT H()OPMAlMOHHBIN
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YueOHbIC ayAUTOPUH IS

A-406, Yuebnas

napTa, CTOJI MpernoiaBares, CTy, 10CKa

[IPOBEACHUS aynutopus "A" MEJI0Basi, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH
MIPOMEKYTOUYHOM
aTTecTalnuu
[Nomewmenus mst HTB-303, CTOJI KOMITBFOTEPHBIN, CTYJI, CTOJ
CaMOCTOSTEILHOU KommbrorepHblit MHUCHMCHHBIN, BETATKA JIUIST OJICHKIbI,
paboThl YUTAILHBIN 3] KOMIThIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,

KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHIUIIMOHED

ITomentenus miis
KOHCYJbTUPOBaHUS

B-209/2, Kabuner
COTPYJIHHUKOB Kad.
"TOTH

Kpecio pabouee, pabouee MECTO COTPYIHHKA,
CTOJI, CTYJI, IIKa( 1JIs1 JOKYMEHTOB, TyM0a,
KOMIIbIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
MHOTI'O()YHKIIMOHAJIBHBIN LIEHTP, KOMIIBIOTEP
IIEPCOHAJIBHBIN, KOHAUIMOHED

ITomentenus mis
XpaHeHHus 000pyIOBaHUS
1 y4eOHOro MHBEHTaps

B-404/1a, Knagosas
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TennomaccoooMeH

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

CranuoHapHas TeIUIONPOBOTHOCTH IJIOCKOH M IuuHApHUYeckoii cteHku (TectupoBanue)
CranuoHapHas TETUIOIPOBOIHOCTh, BHYTPEHHUE HCTOYHHUKH, opeOpenue (KortponsHas padora)
3amaua Ha pacyeT TeMIIepaTypHOTo MOJIsl B Ipoliecce Harpesa win oxiaxaeHus (KoHtponbHas
pabora)

TurmoBoii pacyer 1o TemI000MeHy TEIIONPOBOIHOCTHIO U H3TydeHneM (JlomanHee 3aganue)
3amuTa nuKia 1a60oparopHbIX padoT "Termoo00MeH TerIonPOBOHOCTEIO U U3 TyICHHEM"
(JTaboparopnas pabota)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 8 12 15 16
KM:
1 CrannonapHas TEIIONPOBOJIHOCTb INIOCKOW U
LWJIMHJIPUYECKON CTEHKHU
11 JuddepenumanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH. +
' 3akoH ®Oypre. 3akoH Hprorona-Pruxmana.
2 TemnepaTypHoe 1oJsie IpU HaJIMYUN BHYTPEHHUX
VCTOYHUKOB TEIJIOTHI
21 ITnockas nnactuna. LHnwnmaapuyeckoe reno. Iobii +
LWIAH]JIP.
3 WuTencudukanys terioooMeHa
VYpaBHeHue Teruionepeiauu U BbIoop kodddunrenta
31 TerooTAaur. OpedpeHue MI0CKOi MOBEpXHOCTH. +
' OpebpeHne NMIMHIPUIECKON MOoBepXHOCTH. DyHKIIMM
becceusl.
4 TemnepaTypHoe 1oJie Tpy HECTAMOHAPHOM
TEIJIOBOM PEXUME
Merton pa3nienenus IepeMeHHbIX U YKciia oJ00usl.
HecrannroHapHbIii TEIIOBON PEKUM JUIsl OTHOMEPHOU
4.1 IJIOCKOM IutacThHBL. HecTanmoHapHbIN TENI0BOU +
PEKUM JUTs OECKOHEYHO UIMHHOTO IIMIIMH/IPA.
TemnepaTypHoe 1oJie B TeJle KOHEUHBIX Pa3MEPOB.
5 TenmooOMeH u3yuyeHreM
3aKkoHbI U3Iy4eHus. Temioo0MeH B Mpo3padHoit
5.1 cpene. YrioBbie KodhdumueHTsI. TennooomMeH B +

MOIJIOLIAIOIIEN U U3JIYYAIOIIEH cpeax.

Bec KM, %: | 10 | 30 | 20 | 30 10
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6 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

KM-6
KM-7

KM-8

KM-9

KM-
10

BBenenne B KOHBEKTUBHBIN TertooOMeH. Yncna monodus (TectupoBanue)

Temootaua mpu BHEIIHEM OOTEKaHUU IUIACTUHBI U IIMHApa. TemnooTaaya npu
BBIHY/ICHHOM T€UEHUH KUIKOCTH BHYTpU TpyOb! (KoHTpONMbHAs paboTa)

Omnpenenenne kordduureHTa TerIooTAauu npu ¢azoBeix npespamienusx (Konrponphas
pabora)

TunoBo# pacyer 1o KOHBEKTUBHOMY TEINIO0OMEHY, MacCOOOMEHY, (pa30BBIM MPEBPALLICHUSIM U
TeryI000MeHHbIM anmnaparam ([Jomaninee 3aganue)

3amuTa nuKiIa 1adopaTopHbIX padoT "TenmooOMeH mpu KOHBEKTHBHOM TeruioooMene. Kunenue.
TemooOMenHbIe anmapatel” (JJaboparopHas pabora)

Buj npome:xyTo4HOI aTTecTalMu — JK3aMeEH.

Munexc KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb RM: 6 ! 8 J 10
pasjaena Henens 4 8 12 15 16
KM:
1 KoHBEKTHBHBIN TEMII000MEH
Huddepenunansubie ypaBuenus (1Y)
11 KOHBEKTHMBHOI'O TeII00OMeHa. [ mapoanHaMu4ecKui +
' U TEIUIOBOM MorpaHuuHbie ciou. CBOOOHAS U
BBIHYKJICHHAsI KOHBCKIIHSI.
5 KoHBeKTUBHBIN TEIIIO0OMEH MPH BBIHYKIECHHOM
TEYCHHUH KUJIKOCTH B TPyOax
BSI3KOCTHBIN U BS3KOCTHO-TPABUTALIMOHHBIA PEKUMBI.
2.1 YyacTok cTabMIM3UPOBAHHOTO TETNIOOOMEHA. +
Crioco6b! noBeIIIeHNs KO3 PHUIIMEHTa TEMI00TIauH.
3 MaccooOmen
3akoH duka. [{up¢dy3MoHHBIN MOrpaHUYHBIN CIIOH.
3.1 Amnanorus Peitnonbaca. CtedanoB MOTOK. +
Anunabatruyeckas Temmeparypa.
4 TennooOMeH npH (pa30BbIX MPEeBPALICHUAX
41 [Ty3bIppKOBOE U TIIIEHOYHOE KuneHue. Kpusucol +
' kunenus. Koodduimenr 3amnaca 10 kpusuca.
Tennootaaua npu kKoHaeHcanuu. OnpeaeneHnue
4.2 Kod(duUIMeHTa TeII00TAaYH yepe3 Oe3pa3MepHbIe +
KOMIIJICKCHI.
5 TemnooOMeHHBIC anapaTh
Knaccudukanus TermiooOMeHHBIX anmapaTos.
51 YpaBHEHHE TEIUIOBOTO OallaHca U ypaBHEHHUE +
' Temionepenayn. TeroBor U rTuApOAMHAMAYECKUN
pacuetsl. Metog NTU.
Bec KM, %: | 10 30 20 30 10
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