MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienune noaroroBku/cnenuanbHocts: 13.03.03 DHeprernyeckoe MAIIMHOCTPOEHHE
HaumeHnoBanune o6pa3oBarejbHOI nporpaMMsl: KoTiibl, kaMephbl cropanus u naporeseparopsl AJC
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEPMO/JIUHAMMKA U TEIIJ1I0- ® MACCOOBMEH

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM
Oo0si3aTenbHas
NMPOrpaMMbl:
Ne quCHMIIMHBI 110 Y4eOHOM
Aucn y y B1.0.22
TJIAHY:

4 cemecTp - 5;
5 cemecTp - 5;
Bcero - 10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

360 yacoB

4 cemectp - 32 yaca;
Jlekuuu 5 cemectp - 32 yaca;
Bcero - 64 yaca

4 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 5 cemectp - 32 yaca;
Bcero - 64 yaca

4 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 5 cemecTp - 16 yacos;
Bcero - 32 yaca

4 cemecTp - 2 yaca;
KoncyabTanum 5 cemecTp - 2 yaca;
Bcero - 4 yaca

4 cemectp - 97,5 yaca;
CamocTrosiTesibHasi padoTa 5 cemecTp - 97,5 yaca;
Bcero - 195,0 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM
WHas koHTaKkTHasi padoTa NPOBOANTCS B PAMKAX YaCOB ayANTOPHBIX 3aHATHI
BKJIIOYas:

Pemenne 3agau

Konrpoabsnas pabora
PacuerHo-rpaduueckas padora
TecTupoBanue

Koa1okBuym

HpOMe)KyTO‘[HaH aTrrecranusd:

JK3aMeH 4 cemectp - 0,5 yaca;
JK3aMeH 5 cemectp - 0,5 yaca;
Bcero - 1,0 yac
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ienp ocBOeHHMs IMCUMILIMHBI. M3YyYEHUE 3aKOHOB TEPMOJUHAMHUKMA W TEPMOJUHAMHYECKHX
METO/IOB aHAJIN3a, MPUMEHUTEIHHO K CHCTeMaM Iepeadn ¥ TPaHC(POPMALIUU TEIUIOTHI B TEIIOCUIIOBBIX,
XOJIOAWIIBHBIX M TEIJIOHACOCHBIX YCTAHOBKAX; M3y4EHHUE MPHUHLUIIOB TEIIOMAacCOOOMEHa U METOJbl MX
IPpUMEHEHUs JUId aHaau3a M pacyera IPOLECCOB, IMPOUCXOMAIIUX B TEIUIOOHEPIeTUYECKUX U
TEIJIOTEXHUYECKUX YCTAaHOBKAX

3agauu AMCUMIIMHBI

- OCBOCHHE OCHOBHBIX 3aKOHOB TCPMOAMHAMUKH U METOJ0B UX IIPUMCHCHHUA IJIA aHallu3a U
pacucTa nmpoueccoB, UCIOJb3YCMbIX B SOHCPICTUUCCKUX YCTAHOBKAX, XOJIOAWJIbHBIX, TCINIOHACOCHBIX U
APYrux TCINIOTEXHUYECKNX YCTaHOBKAX,
an06peTeHHe 3HAHUH U HAaBLIKOB, ITO3BOJIAOIINX PACCUHHUTBIBATE TCPMOIUHAMUYCCKUC ITPOLICCChI
pa3H006pa3HI)IX TEIIOOHEPI€TUYCCKUX U HU3KOTEMIIEPATYPHBIX YCTAaHOBOK;,

- OCBOCHHEC HABBIKOB HUCIIOJIB30BAHUA CIIPABOYHBIX JaHHBIX TeHJIO(bI/BI/I‘-IeCKI/IX CBOICTB pa60q1/1x

TCII U TeHHO'HOCHTeHCfI;

OcBoeHMe HAaBBIKOB PACYETOB IIMKIJIOB ra30TYpPOMHHBIX, TAPOTYPOUHHBIX, XOJIOAMIBHBIX U TETIO-

HACOCHBIX YCTAHOBOK;

- popmupoBanue 6a30B0# 1 MPOhHeCCUOHATHLHOMN TETIOTEXHUYECKOH MOArOTOBKH, BKITIOYAIOIIEH
OCBOCHHE TIPUHITUIIOB M COBPEMEHHBIX PACYETHBIX METOJIOB TEIIOMACCOOOMEHA JIJIsl aHAJIN3a, pacdeTa u
OINTHUMU3AIINHU ITPOLCCCOB U YCTAHOBOK B aTOMHOU OHCPICTUKCE, TEIJIOBOU OHCPICTUKE U JPYTrUx

TCIIOTCXHOJIOTHAX,

- OCBOCHHEC MCTOJOB pacucTa OCHOBHBIX ITPOLIECCOB TEIIoMaccooOMeHa: TCILJIOIIPOBOAHOCTHU B
QJICMCHTAax KOHCTPYKL[I/Iﬁ, TemaoMaccooOMeHa IIpu CBO60)IHOI>1 u BBIHY)KILGHHOﬁ KOHBCKIHU,
I[BYX(1)33HOFO TGHHOMaCCOO6MeHa, paaraguOHHOTIO TGHHOO6MeHa, a TaKKC OCHOBaM pacydeTa
TENI000MEHHBIX alapaToB; OCBOCHHEC OCHOB KOMIIBIOTCPHOT'O MOJACIIMPOBAHUS TEIMI0MAacCOOOMEHHBIX

mponecCoOB U YCTAHOBOK.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTCHIIHI

KOI[ U HAMMCHOBAaHHEC
KOMIICTCHINH

KO}] 1 HAMMCHOBAaHHE
HHAUKATOPA TOCTUKCHUS
KOMIIETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-4 Cniocoben
MPUMEHSThH B pacueTax
TEOPETUICCKHE OCHOBBI
pabo4nx MPOIECCOB B
OHCPIrCTUYCCKUX MalllMHaXx
U YCTAaHOBKaxX

N-1omk-4 [JemoHCTpUpYeT
MOHUMAaHHE OCHOBHBIX
3aKOHOB TEPMOHHAMHKH,
BBITTOJTHSIET PacyeThl OCHOBHBIX
IOKa3aTesen
TEPMOAMHAMHYECKUX [[UKIIOB U
IIPOBOJIAT aHAIIU3 MX

3¢ (HeKTUBHOCTH

3HATh.

- OCHOBHBIC 3aKOHBI TCPMOANHAMUKHA U
YCJI0BUS UX ITPUMCHCHUS,

- MCTOJBI pacdyeTa TCPMOJUHAMUYCCKHUX
mponeccoB NACaJIbHOTO U pCaJIbHOT'O I'a3.

YMETh:
- AHAJIM3UPOBATh, BI)I6I/IpaTB " MPUMCHATH
METO/IbI pacyeTa OCHOBHBIX
XapaKTEPUCTHUK TEPMOAUHAMHUYCCKUX
LUKJIOB XOJIOAWIbHBIX, TETUIOCUIIOBBIX U
TEIIOHACOCHBIX YCTAHOBOK;

- IPUMEHSTh OCHOBHBIE TIOHSTHS,
TEPMHHBI U 3aKOHBI TCPMOJUHAMUKHA JJI1
onucanus (PU3NUECKUX MPOIIECCOB,
MPOUCXOAAIINX B TCXHHUYCCKOM
000pyI0BaHUY;

- CaMOCTOSITEIbHO BbIOUPATh U IPUMEHSITh
METO/IbI pacyeTa TEPMOJUHAMUYECKUX
CBOICTB MJICAJIbHOTO M PEAIbHOTO Ta3a.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

OIIK-4 Cnocoben
PUMEHSThH B pacueTax
TEOPETUIECCKHE OCHOBBI
paboYHX MPOIECCOB B
3HepFeTI/I‘-IeCKI/IX MalllnHax
U YCTaHOBKAaX

NJ1-3onk-4 JlemoHCTpHpYET
IMOHUMAaHHE OCHOBHBIX
3aKOHOB U CIIOCO0OB TIepeHOoca
TEIUIOTHl U MACChl, TPOBOJUT
UCCJICI0BAHUS U pacyeT
MIPOIIECCOB TEIIOMACCOOOMEHa
B COOTBETCTBHH C 3aJJaHHON
METOIUKOH

3HATh:
- METOJIMKH pacydeTra TeII000MEHHBIX
anmaparoB TOC, ADC v npuHIUIBEI U
METO/IbI UHTEHCU(UKALINN
TeIUIOTNIEpEe1ayuu;

- OCHOBHBIE MPUHITUTIBI
TEmI0MaccooOMeHa U METOIBI
MaTeMaTU4YeCKOro MOJICITUPOBAHUS
TEIJIOMAaCCOOOMEHHBIX MPOIIECCOB U
YCTaHOBOK;

- OCHOBHBIE UICTOYHHUKHU HAyYHO-
TEXHUYECKON MHPOPMAITIH O HOBBIX
pa3zpaboTkax B 00JacTh
TEIIOMAacCOOOMEHA;

- METOJIMKH pacyeTa MpoIeCCOB
TETJIONPOBOTHOCTH B DJIEMEHTAX
KOHCTPYKILUH, TeIIoMaccooOMeHa npu
CBOOOJIHOM U BBIHYKJIEHHON KOHBEKIIUH,
JIBYX(a3HOrO TEIIOMaccooOMeHa,
paauamoOHHOTO TeTI00OMEHa.

YMETB:

- CAMOCTOSITEIBbHO AHAJIU3UPOBATH
MPOIIECCHI TETIOMACCOOOMEHa 1
[IPUHUMATh ONTUMAJIbHBIE PELICHUS IIPU
KOHCTPYMPOBAaHHUH U KCILUTyaTaluu
TEIIOMAacCOOOMEHHHOTI0 000PYI0BaHUS;
- pa3zpabaThIBaTh KOMIIbIOTEPHBIE MOJIETH
TEIJIOTUIPABINYECKUX IPOLIECCOB;

- CAMOCTOSITEIIbHO CTABUTh U PEIIaTh
3a/1a4y TEIUIOTUAPABIMYECKUX MTPOLIECCOB
Y BBIIIOJIHSTH YHCJIEHHBIE PACYETBHI.

OIIK-6 Cnocoben
MPOBOJAUTH U3MEPEHUS
(bU3HUYECKUX BEIUYHH,
OTIpeACTSAIONIUX PaboTy
SHEPreTUYCeCKUX MAIlliH U
YCTaHOBOK

NJ1-1onk-s Jemonctpupyer
3HaHUE €MHULl U3MEPEHUS
(UBHUYECKUX BEITHYHH,
OCHOBHBIX METOJIOB UX
WU3MEPEHUs

3HATh:
- OCHOBHBIE HICTOYHUKHU MH(OpMALINK O
TermI0(U3NIEeCKUX CBOMCTBAX
TEIIIOHOCHUTEIIEH.

YMETB:
- II0JIb30BAThCs CIIPABOYHBIMU JAHHBIMU

Tero(GU3NIecKUX CBOMCTB paboumx Tesl U
TEIJIOHOCUTEIIEN.

OIIK-6 Cnocoben
IMPOBOAUTH U3MCPCHUA
(pU3MYECKUX BEITHYHH,
OTIpeCISAIONIUX padboTy
SHEPreTHYECKUX MAIIUH U
YCTaHOBOK

NJ1-20mk-6 Bemmonnser
u3MepeHus: GPU3NYECKUX
BEJIMYMH, 00pabaThIBaeT
pe3yJIbTaThl U3MEPEHUIN U
OLIEHUBAET MOTPELIHOCTD

3HATh!
- OCHOBHBIE IPUHIUIIBI U3MEPEHUS
¢bu3nyecKuX BeNNYNH, 00paboTKH

pE3yJIbTaTOB U3MEPEHUN U OLIEHKU
MOTPEIIHOCTb.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JIMCUMIUTHHA OTHOCHUTCS K OCHOBHOM MPO(ecCHOHANIBHOM 00pa3oBarenbHOil nporpamme Kotis,
Kamepbl cropanust u maporeneparopel ADC (manee — OIIOII), manpaBnenuss moxroroku 13.03.03
DHepreTUuecKoe MalIMHOCTPOCHHUE, YPOBEHb 00pa30BaHus: BbICIIee 00pa3oBaHue - OaKajaaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh - Beicmiyto MmaTremMaTuky B 00bEMe TpéX cemecTpoB (auddepeHnnaibHOe U HHTErPATbHOE
UCUHMCIIEHUE, PSIJIBI) - XUMHUIO B 00BEME CpeHeN MIKOJbI - (U3HUKY B 00BEME MPeIIIeCTBYIOIUX
CEeMeCTPOB - UHPOPMATUKY B 00BEME cpeltHeH mIKoIbl U 1 Kypca

- YMETh - OJIB30BaThCs MpuKIaaueiMu porpaMmmamu MS Office 2010/2016 (Word 2016, Excel
2016) - ucnoan3oBath npu pacuérax Mathcad 2015 B 00bEMe mpoIremero Kypca

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIITYCKHOM KBaTU(UKALMOHHON pabOTHI.



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/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
A KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE 3aKOHBI 28 4 8 - 8 - - - - - 12 - Camocmosamenvnoe usyuenue
TEPMOJIMHAMUKH U meopemuueckozo mamepuana: N3ydenne
o0rue MaTepHaia 1o teme: "lIpoueccs! B HacanIbHBIX
3aKOHOMEPHOCTH razax"
1.1 BBenenue, 0CHOBHBIE 12 4 - 4 - - - - - 4 - Tloozomoexka Kk meKywemy KOHmpoio:
3aKOHBI Pewrenue 3ana4, aHaJOrMYHBIX PeAIaraéMbIM
TEPMOJUHAMUKH, Ha MPaKTHYECKOM 3aHAThH 1o Teme: "[Iporeccs
CBOMCTBA U MIPOLIECCHI B WJeaJIbHBIX ra3ax"
HJEAJIBHOTO rasa Ilodz0moeka pacuemnvix 3ad0anui: 3aJaHUs
1.2 [Tepserit 3aKoH 6 2 - 2 - - - - - 2 - OpUEHTHUPOBAHBI HA PELICHUS MHUHMA3aad 110
TEPMOJIMHAMUKH paszgeny "[Iponecchl B uaeanbHbIX razax".
1.3 Bropoii 3akoH 8 2 - 2 - - - - - 4 - CryneHTsl He0OXOMMO HOBTOPHTH
TEPMOJUHAMUKH. TEOpeTHYECKUI MaTepHal, pa3ooparh MPHUMeEpHI
Teopems! Kapho, peLICHUs aHAJIOTMYHBIX 33]1a4. NPOBECTH
OHTponus u eé pacyeTsl 110 BapUaHTy 331aHusI U CeJaTh
CBOMCTBa BBIBOJIbI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
14 HuddepenuuanbHble 2 - - - - - - - - 2 - CIeAYIOIINe YIPaXKHEHUs: pacy€T COCTOSHUM B
COOTHOIICHHS U/IeaNIbHOM T'a3€ C UCII0JIb30BAHMEM TAOIMYHBIX
TEPMOIUHAMUKN JaHHbIX
H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:
[2], 28, 44-48, 58, 81
2 [Tpouecch! npeansHOTO 28 6 8 6 - - - - - 8 - Camocmoamenvhoe usyuenue
rasa meopemuueckozo manepuana: Nzydenve
2.1 CMmecu uaeanbHbIX 12 2 4 2 - - - - - 4 - TEOPETUYECKOro MaTepuaia o teme: "Cmecu
ra3oB HeaJbHbIX Ta30B"
2.2 | IIpouecchl naeansHOTo 16 4 4 4 - - - - - 4 - Camocmoamenvroe usyuenue
rasa meopemuueckozo mamepuana: VI3ydaenue
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TEOPETUYECKOT0 MaTepraa Ha OCHOBE
JIEKIMOHHOTO Kypca IO TeMe:

" lucepeHnmanbHbIe COOTHOIICHHS
TePMOANHAMHKH"

Ilod2z0moeka pacuemnvix 3ad0anuii: Pacuér
3aMKHYTOTO 0OpaTUMOTO IHKJIa OMHAPHON
CMECH HACANBHBIX Ta30B U3 IIATH IIPOIIECCOB T10
3aJ]aHHBIM [TapaMeTpaM COCTOSHUS

H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[2], 13-15
[4], 14-18
3 IIporecchl B peaabHbBIX 12 4 IloozomogKa K npaKmu4ecKum 3aHAMUAM:
razax. CBolcTBa BOJIbI M3yueHne NeKIIMOHHOTO MaTepuasa o pasaeny
U BOJASIHOTO IIapa "IIporecchl B peanbHbIX razax. CBoicTBa BOJBI
3.1 OcHOBBHI 12 4 1 BOJsIHOTO mapa". M3ydeHue nmpeacTaBiIeHuit o
MOJIEKYJISIPHOTO CTPOCHUH PEaIbHOTO BEIIECTBA, MOJICKYIISPHO-
CTPOCHUS pealbHOTO KHHETHYECKON TEOPUH pEasbHOTO Ta3a.
BeIecTBa. ATperaTHEIC Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
COCTOSIHUS BEII[ECTB. Wzydenne MeTom0B pacuEéToOB ¢ IOMOIIBIO
Bopasnoii map tabmur "Tertopusnueckue cBoiicTBa BOJIBI U
BOISTHOTO Tapa"
Ilo0z0mo6Ka K KOHMPOILHOU padome:
W3yuenne maTepuainos 1o paszery IIporeccs B
peansHBIX ra3ax. CBOHCTBA BOABI U BOJSHOTO
mapa ¥ MoJIr0TOBKa K KOHTPOJIBHOM paboTte
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[2], 207-210
4 IIponecchr TeueHns 36 18 CamocmosamensbHoe usyuenue
Ta30B U ITapoB. meopemuyueckozo mamepuana: VI3yienue
IHonsiTue coma u JICKIIMOHHOTO MaTepHaIa, a TAKXKe
mddysopa. [Iporeccs PEKOMEHIOBAaHHBIX JINTEPATYPHBIX HCTOYHUKOB
JpOCCeTUpOBaHUs o TemaM: "McTedenue U IpocceTupoBaHme
pabouux Ten ra3oB u mapoB", "Oxcoprus"
4.1 Hcreuenue nneanbHbIX 12 6 H3yuenue mamepuanog numepamypHuvix
ra30B U3 COMel UCHIOYUHUKOB:
4.2 HcTedenne BOISIHOTO 12 6 [2], 267-293

rapa u3 conejl




pa3nuuHOM

KOoH(uUrypauuu
4.3 IIpoueccor 12 2 2 2 - 6 -
JPOCCETMPOBAHUS
ra30B ¥ IapOB.
MNuBepcus
5 TepmonuHaMu4eckre 40 8 2 8 - 22 - Iloozomoeka pacuemuo-zpagpuueckozo
[MKJIBI TCTJIOCUIIOBEIX, 3adanua: [loaroroBka oTuéTa O MPOJECIAHHOMN
TEIUIOHACOCHBIX 1 nmabopaTopHoii padote. Pacuér
XOJIOMITHHBIX TEPMOJMHAMUYECKUX BEJIMIHH Ha OCHOBE
YCTaHOBOK MIPOBEAEHHBIX H3MEPEHHH, COTJIACHO ONMCAHUIO
5.1 | Hukisl Ta30TypOMHHBIX 12 2 - 2 - 8 - pabortsl. [IoAroToBKa K TECTHPOBAHUIO 3HAHHIA
SHEPreTUYECKUX 0 TeMe J1abopaTopHOU paboThI
YCTaHOBOK Ilodzomoeka K n1adopamopnoil pagome:
5.2 Hukier 18 4 2 4 - 8 - N3ydenne TepMOIUHAMHYECKHUX TPOIIECCOB Ha
apoTypOMHHBIX OCHOBE JIEKIIMOHHOTO MaTepHana,
YCTaHOBOK COOTBETCTBYIOIINX TEMeE J1ab0paTOPHOTO
5.3 OopatHbie 10 2 - 2 - 6 - HUCCJICTIOBAHNUA.
TepMOJAMHAMUYECKHE Camocmosamenvtoe u3lyueHnue
IUKJIBI meopemuyueckozo mamepuana: Vzyaenne
Y4e0HO-METOIUIECKOTO TOCOOUS K
naboparopHoii padore. [Toaroroska mporokosna
HU3MEpPEeHuil K MpeacTosImei 1abopaTopHOit
pabore
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[2], 319-335, 349-382, 417-439
OKk3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 180.0 32 16 32 0.5 64 335
Hroro 3a cemecTp 180.0 32 16 32 0.5 97.5
6 [puHIUTE 12 4 - - - 8 - CamocmosamensbHoe usyuenue
TerioMaccooOMeHa meopemuueckozo mamepuana: VIsyaenue
6.1 3aKkoHBI IepeHoca 6 2 - - - 4 - JIEKIIIOHHOTO MaTepHana U peKOMEHI0BaHHbIX
TETIOTHI, BEIECTBA, JUTEPATYPHBIX UICTOYHUKOB IO TEME:
HMILYJIbCA. "ITpuHIMIEL TemIoMaccooomeHa"
Tennoobmen H3yuenue mamepuanos 1umepanmypHsix
6.2 TemneparypHoe noe. 6 2 - - - 4 - UCMOYHUKOG:

M3otep-Mbl. ['paguent
TeMIepaTypebl.

[1], 7-22




[InoTHOCTH TEMIOBOrO

MOTOKA
7 TenonpoBoIHOCTS. 28 12 Ilo0z0mogKa K meKyuiemy KOHmpoiio:
Pacuérnoe 3amanue Nel [ToBTOpEHNe MaTepuaa Mo paszaety
7.1 3axoH 16 6 "TemmonpoBoxHOCTh. PacuérHoe 3amanue Nel"
TEIIONPOBOAHOCTH IIposeodenue uccnedosanuu: Pabora
Dypbe BBINIOJIHSICTCS 110 MHANBUIYAJILHOMY 3aJIaHUIO.
7.2 Huddepernnansraoe 12 6 Jid npoBeieHNsI CCIIeI0BaHKs IPUMEHSETCS
ypaBHCHHUE CIIeYIOIIYEe MaTepUabl:
TEIJIONPOBOTHOCTH. Iloozomoeka pedpepama: B pamxax

Kpaesbie ycnoBusi.
Tunel rpaHUYHBIX
YCJIOBHI.

pedepaTHBHO# YacTH CTYACHTY HEOOXO UM
MIPOBECTH 0030 TUTEPATYPHBIX UCTOYHHKOB 110
BBEIOpAaHHOW TeME, KOMILJIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHHU C TeMOU pedepara,
MOATOTOBUTH MPE3EHTALIUIO SIS BHICTYIIIICHHS
0 pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYyICHTY
MIPeUIaratoTCs CIeAYIOIINE BAPHAHTHI:
Iloozomoexka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHPOBAHBI Ha PEIICHNS MIUHU3a1a4 110
pazneny "TemnonpoBoaHocTs. PacuérHoe
3ananue Nel". CTyaeHThl HEOOX0IUMO
MIOBTOPUTH TEOPETUIECKUIN MaTepHUall,
pazo0paTh IpUMEPHI PEIICHUS] aHATTOTUIHBIX
3a/1a4. MPOBECTU PAaCUYEThl IO BApUAHTY 3aJaHUs
M ClIeJIaTh BBIBOJBI. B KauecTBe 3agaHus
HCTIONIB3YIOTCS CIEYIOIINE YIIPAKHECHHS:
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"TemnonpoBoaHOCTh. PacuéTHoe 3ananue Nel"
IIposedenue yxcnepumenma: Padbora
BEINOJTHACTCS [0 WHAWBUAYAIEHOMY 3aJIaHHIO.
Jlist mpoBeieHu st UCCIIeOBAHMS PUMEHSIETCS
cienytomiee 000pya0BaHHE:

Iloozomoeka K npaKmuyecKum 3aHAmuIm:
M3yuenne marepuana o pasaeny
"TemnonpoBoaHOCTh. PacuérHoe 3amanue Nol"
IMOJrOTOBKA K BBHIMOJIHEHUIO 3aJaHUi Ha
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MPAKTUYCCKUX 3aHATUIX
Ilodzomogxa Kypcosou padomei: Kypcopas
paboTa mpejcTaBiICHa B BUJIE KPYITHOM 3a1aun
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aaHUA:

Iloo2omoeka K KOHmMPOILHOU padome:
Wzydenne maTepraoB Mo pa3uery
TemnonpoBoanocTs. PacuérHoe 3aganue Nel u
MOJITOTOBKA K KOHTPOJIBHO# paboTte
Ilodzomoska doknada, ebicmynieHus:
3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
Pa3eoB AUCIUILUTMHBI B CAMOCTOSTEIbHBIM
TOUCKOM MaTe€puraioB IJid paCKpPbITUA TEMbL
IokIaga. Matepuralbl BEITIOTHEHHOH paboThl
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3EHTAIMOHHBIX
cimaiizioB. B xauecTBe TeM JOKIIAIOB CTyICHTAM
MIpeUIaratoTCsl CIeAYIOINEe BAPHAHTHIL:
Ioozomoeka domauwinezo 3a0anus:
IToaroToBKa AOMAIITHETO 3aJaHKs HATpaBJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIIACTCS CTYACHTAM 10 U3YYCHHOMY B pasjiee
"TemnonpoBoaHOCTh. PacuéTHoe 3amanue Nol"
MaTepuany. JJOmoHUTEeTbHO CTYACHTY
HEO0XOIMMO U3yUUTh JUTEPATYPY U pazoOparthb
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.
[IpoBepka goOMAaIIHETO 3aJaHHS TPOBOTUTCS TI0
MIpeCTaBICHHBIM MTUCHEMEHHBIM pa0oTaM.
1lo020mo6Ka K ayOumopHnovim 3aHAmMuAM:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEIHHO U3YUUTh TEMY U
3a[a4y BBITIOJTHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU Pe3yNILTATOB 110 H3YYCHHOMY B
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paznene "TemnonpoBogHocTs. PacuérHoe
3aganue Nel" marepuany.

Ilodzomogeka Kypcosozo npoexma: KypcoBoii
MPOEKT BBITIOJIHACTCS 110 HHAUBUAYATHbHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TTOKa3aTeNN paboThI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHATENBHYIO 3aIICKY C pacueTaMy U
rpaduyeckyio 4acTb. B 3amanue BxoauT pacuer
CIeAyIOIINX MoKa3aTeei:

Iloozomogka pacuemuo-zpaduueckozo
3adanua: B pamkax pacyeTHO-rpadyecKoro
3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
IIpeABapUTEIbHBIC PACUEThl OCHOBHBIX
MoKazaTesiel, KOTOphIe YKa3bIBAIOTCS Ha
yepTexe. 3agaHue BHIOIHACTCS
MHIMBHUIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHus IPUMEHSIOTCS CIIETYIOMINE:
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[1], 24-58

MuxeHepHbIE METOIbI
pacdera Tero-
MaccooOMeHa B
SHEPTETUUECKUX

YCTaHOBKax

24

8.1

Pacuer Temtooraayun B
JJIeMEHTax
TEIUI00OMEHHBIX
YCTPOICTB

14

8.2

Metoapl 1oxo0us u
pasmepHocTeil

10

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG:

[1], 379-392

KoHBeKTHUBHEIH
TEIIOMAacCcoOOMeEH

20

10

H3yuenue mamepuanos 1umepamypHslx
UCHOUYHUKO6?

9.1

Teopust morpaHUIHOTO
ciost. OreHka nopsaka
BCJIMYHUH B

14

[1], 108-112,129-143,155-166
[3], 151-177
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i depeHInanbHbIX
YPaBHCHUSIX
KOHBEKTHBHOT'O
TEII000MeEHa IS
TEYEHUH ¢ OOIBIINMU
yrcinaMu PeliHonpaca.
VYpaBHeHus norpa-
HHYHOTO CJIOSL.
[IpeobpazoBanue
mogoous.

9.2

ABTOMOJIENTLHBIE
TIepeMeHHEIE.

10

JByx(a3zublii
TEII000MEH.
PacuetHoe 3amanue
No2. PacueTHoe
3aganue No3

24

12

10.1

VYcnoBus
IMHAMHAYECKOI0 U
TEMI0BOIO
B3aMMOJEHCTBHUS HA
MTOBEPXHOCTH pa3ziena

tha3

14

10.2

CTpYKTYpBI, PEXKUMBI H
KOJINUECTBEHHBIE
XapaKTEePUCTUKU

JBYX(a3zHbIX TIOTOKOB

10

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.?

[1], 226-262

11

TemmooOmen
H3JTy4YCHUEM

36

14

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG:

111

OCHOBHBIE MOHATHS U
3aKOHEI.
KonnuecTBenHnle
XapaKTEPUCTHKH
W3JTYYCHUS

11.2

Knaccudukarus
ITOTOKOB U3ITyYCHUS.
3akon Kupxroga.
3aKOHBI U3ITYYCHUS
a0COJIFOTHO YePHOTO

20

[1], 326-441,360-368
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TC1a

11.3 Wznydenue u 10 2 - 4 - - - - - 4 -
MOTJIOMICHNUEC HECUCPHBIX
TCJ1
DK3aMeH 36.0 - - - - 2 - - 0.5 - 33.5
Bcero 3a cemecTp 180.0 32 16 32 - 2 - - 0.5 64 335
Hroro 3a cemecTp 180.0 32 16 32 2 - 0.5 97.5
UTOrOo 360.0 - 64 32 64 4 - 1.0 195.0

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTaIlMK IO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble 3aK0Hbl MePMOOUHAMUKY U 0OUUe 3aKOHOMEPHOCU

1.1. BBeneHue, OCHOBHbIE 3aKOHBI TEPMOJMHAMUKH, CBOMCTBA U IPOLIECCHI HJIEATIbHOIO Ta3a
TepmuHoiorus. YpaBHEHHE COCTOSIHUSA UACAIBHOrO rasa. TernoéMkocts. Pacuér npoueccos B
U/iealbHbIX Ta3aX, CMECH UJ€aIbHbIX I'a30B.

1.2. IlepBblii 3aKOH TEPMOJUHAMUKHI
[lepBblif 3aKOH TEPMOAMHAMMKHM [UIl HEMOABMXHOro pabodero tena. IlepBelii 3akoH
TEPMOJMHAMUKH JJI1 OTHOMEPHOTI'O CTAllMOHAPHOTO ITOTOKA.

1.3. Bropoii 3akoH Tepmoaunamuku. Teopembl KapHo, DHTponus u e€ cCBoMCTBa

Bropoii 3akon Tepmoaunamuku. IlepBas teopema Kapno. Muterpan Knaysmyca. DHTponus.
Bropas u tpeths Teopembl Kapno. Cpennsisi uHTerpanbHas TeMmIeparypa IOJABOJAAa U OTBOjJA
TeroThl. HeoOpaTuMocTh mpo1eccos.

1.4. Iuddepenunanbable COOTHOIIEHUS TEPMOANHAMUKHI

[Toctpoenne mabiona mudQepeHnnanbHbIX ypaBHEHUH A7 BBIBOJIA YpaBHEHUH MakcBeia.
[Toctpoenne  OCHOBHBIX  ypaBHeHMIl  MakcBemia.  JlupdepeHuuanbHple  COOTHOLICHUS
TepMonuHamMuKkH B v, T - koopauHatax. uddepeHnuansapie COOTHOUICHUS TEPMOJUHAMUKH B P, T -
KoopauHarax. IIpuMeHeHHe MHEMOHMYECKOro KBaapaTra Il IOCTPOEHUS TEPMOJMHAMHYECKHX
COOTHOHIEHUH. Pac4€T KalOpUYECKUX BEIUYMH 110 JaHHBIM TEPMUYECKUX BEJINYHUH.

2. HDOLteCC’bl u0eanbHo20 2a3a

2.1. Cmecu usieanbHbIX ra30B

3amaHMe KOHIEHTpauuid cmeceid. B3aummHoe mnpeoOpazoBaHMe KoHIEHTpanuid. MaccoBas,
MoJIsipHasi, 00bEMHasl KOHLEHTpauuu. Pacuér 3a1aHHOM KOHLIEHTPALUK U3 JAHHBIX TI0 UMEIOLIEHCs.
PacuéTsl KOHIEHTpalMid MO JaHHBIM O THaplUaJbHOM JaBieHuHu, Jubo o0béme. Pacuér
NapUUalbHOIO JABJICHUS C UCIONb30BaHMEM 3akoHa JlaneroHa. IlapnumansHoe naBieHue,
napuuanbHeli 00bEM KOMIIOHEHTa B cMecH. 3akoHbl JlambToHa-Amara. Pacuérel mporeccoB B
CMecsiX HJeallbHbIX Ta30B. Pacuér TepMoaMHaMHUYeCKUX (QYHKIMH CMECH HJCaJIbHBIX Ta30B IO
TaOJMYHBIM JaHHBIM KOMIIOHEHTOB. Pacuér pabotel "pazneneHus " cMecu. DHTPONUS CMELICHHUS.
OHTpOMNUS CMECH.

2.2. ITpouecchl uAealbHOrO raza

3aKOoHBI U ypaBHEHUS UACATIbHOTO raza. OCHOBHBIE MPOIECCHl UI€aTLHOTO T'a3a, COOTHOIICHUS
napaMeTpoB, TEIUIOTa U padoTa MPOILIECCOB, PACUYET JAJIS Ta30B C MOCTOSHHON TEIIOEMKOCTHIO U AJIS
ra3oB C TEIUIOEMKOCTHIO, 3aBUCAIICH OT TEMIEpPaTyphl, TEIJIOTAa U TEXHUYECKas padoTa B MOTOKE
ra3a. M3o0pakeHue mporeccoB B p,v- u T,s- AuarpaMMax.

3. Ilpoueccol 6 peanvuvix 2azax. Ceoticmea 8600bl U 8005H020 napd

3.1. OCHOBBI MOJIEKYJISIPHOTO CTPOEHMSI PEAIBHOTO BEIIECTBA. ATPEraTHBIE COCTOSHHUS
BeliecTB. BonsiHOM ap

[Torennuan mapHOro B3auMoJeHcTBUs MojeKyid. Cuibl, 00YCIOBIMBAIOLINE B3aMMOICHCTBHE
MOJIEKYJ. YpaBHEHUs peaibHOTO ra3a. Y pasHenue Ban-/lep-Baansca. Koncrantsl ypaBHeHust Ban-
Hep-Baansca. VYpauenue Maiiepa-boromo6oBa. I[lomHas ¢a3oBas aumarpamMma peasbHOTO
BeliecTna B p,v u T,s 1uarpaMMe U BoJibl B YaCTHOCTHU. TaOauIbl CBOMCTB BOJBI U BOJSIHOTO Mapa..
Pacuér npoiieccoB B Bojie ¥ BOASIHOM Iape € MCIIOJIb30BaHMUEM TaOJIMUHBIX JaHHBIX.
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4. [Ipoyeccovr meuenus 2azoe u napos. lonamue conna u oucddyzopa. [lpoyeccoi
opoccenuposarus paboyux mein

4.1. Vcreuenue ueanbHbIX ra30B U3 COIEN

Anroput™m pacuéra napaMeTpoB IOTOKA IPU UCTEUEHUH HUJEATBHOIO Ta3a U3 CYXKHMBAIOLIETrOCs
comia. Pacuér ucredenns uaeanbHOro rasa u3 comia JlaBansa. Pacuér reomeTpuueckux pasmepoB
pacumpsironiencs 4actu coria JlaBans.

4.2. UcTeueHne BOASHOTO Mapa U3 COIEN PA3IMYHON KOH(PUTYpaLIH

Anroput™m pacdé€ra mapameTpoB IMOTOKAa IMPU UCTEUEHHUU BOJSHOIO Mapa U3 CYXKHBAIOILErocs
comta. Pacuér mcreuenus BoOAsHOro napa u3 coma JlaBams. Pac4€r reomeTrpudeckux pasmMepoB
pacmmpsitonielics yactu comia JlaBansa. OcoOeHHOCTH pacuéra HCTEUeHHUHl C MCIOJb30BaHUEM
TaOJMMYHBIX TaHHBIX. JIMHEHAs UHTEPIOIALUS 0 TAOIUYHBIX JAHHBIX 110 IBYM apryMEHTaM.

4.3. TIpouecchl ApoccennpoBaHus ra3oB 1 napos. ViHBepcust
AnmabatHoe apoccenupoBaHue. JuddepeHnnanbHplii 1 HMHTErPAIBHBIA  TpOCcCceTb-2PQEeKT.
Oopamienue B HOMBb AupepeHnInanbpHOro Ipoccenb-3ddekra, Touka nHBepcuu. Kpusast naBepcuu.

J. Tepmodunamu%cxue UUKJIbL MenioCUlossblx, menjioHACOCHbIX U XON0O0UNLHBIX YCmaHroB0K

5.1. Iluxnbl ra30TypOMHHBIX SHEPTeTHUECKUX YCTAaHOBOK

Pacuér TEeXHUMKO-3KOHOMHMYECKMX XapaKTepUCTUK Ta3oTypOuHHod ycraHoBku (I'TY),
pabotaromieii 10 OOBIKHOBEHHOMY LMKy bpaiiToHa.. Pacuér TeXHUKO-DPKOHOMHUYECKUX
XapakTepUCTUK pereHepatuBHoro 1ukiaa ['TY. Pacuér perenepatuBHoro nuxma ITY ¢
MHOTI'OCTYIEHUYATBIM C)KaTHEM U C MHOTOCTYIIEHYAThIM pacIiipeHrneM pabodero Tena.

5.2. HukJibl mapoTypOUHHBIX YCTaHOBOK

[TaporypOuHHas ycTaHOBKa, paboTaromias MO OOBIKHOBEHHOMY UMKy Penkuna. Pacuér
TEXHUKO-D)KOHOMHYECKUX TOKa3areyed nukiaa. Pacuér cpenHeil temmeparypsl MOJBOJA TEIUIOTHI.
Pacuér TEXHMKO-DKOHOMHUYECKHMX IIOKa3aTelIed LHKJIA € IIPOMEKYTOUHBIM IIEPErPEBOM Iapa.
Pacuér TEXHMKO-d)KOHOMHYECKMX IIOKa3aTelled [HMKJIAa C PEreHEepaTuBHBIM  IOJOIPEBOM
MUTATEIbHOM BO/BI B CMEIIMBAIOIIMX U IOBEPXHOCTHBIX MOJOTPEBATENAX 3a cYET 0TOOpa mapa u3
TypOuHBIL. L[UKIIBI AaTOMHBIX JIEKTPOCTAHIINN. PacuéT TEeXHUKO-I3KOHOMUYECKUX MOKa3aTesel uKia
ADC BBOP c npenenpHO cenapanueil napa 1 ¢ IpUMEHEHUEM NPOMEKYTOYHOTO TIEperpeBsa mnapa
3a cu€r orbopa yactu rperomieil Boabl. buHapHble HHMKIBL. PacuéT TEeXHUKO-IKOHOMHUYECKHX
[IOKa3aTeJIe LIUKIIA IapOora3oBO DJHEPreTUUYECKON YCTaHOBKH.

5.3. ObparHbie TEPMOJUHAMUYECKHUE ITUKJITBI

Ha3naueHre XOJIOIMIBHBIX LMKIOB. MX TEXHMKO-DKOHOMHMYECKHE TIOKa3aresnu. Pacuér
TEXHUKO-D)KOHOMUYECKUX TIOKa3aTesield BO3MYIIHO-XOJOAMIbHBIX ycTaHOBOK (BXYVY). Ha3znauenue
sneMeHTOB cxeM BXY. CxeMa M UK Mapo-KOMIIPECCHOHHON XonoaniabHo# ycraHoBkH (ITKXYVY).
Pacuér TtexHuko-skoHomuuecknx mokaszareneid IIKXY. Temno-nacocueie ycranoBku (THY).
ITpumenenne THY. Pacuér TexHUKO-3KOHOMHUYECKUX MOKa3areneit THY.

6. IIpunyunsvt meniomaccobmera

6.1. 3akoHBI IEpeHOCa TEIJIOTHI, BEUIECTBa, UMITyNIbca. TernnoooMeH
3akonbsl coxpanenus. uddepennmanbupie ypaBHeHHs TemuiomaccooOMeHna. Oo6mias ¢opma
0amaHCOBOTO YypaBHEHHs. 3aKOH COXpaHEHHs MacChl, ypaBHEHHWE HEPa3pbIBHOCTH. 3aKOH
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COXpaHEHHsI |-KOMITOHEHTa, YpaBHEHHE KOHBEKTUBHOW MU(Qy3un. 3aKOH COXpaHEHHUs SHEPIUH,
YPaBHEHHE DHEPIUH. 3aKOH COXPAaHEHMsI UMITYJIbCA, YPABHEHUE IBHYKCHUS.

6.2. Temneparypnoe nosne. M3orep-mel. ['paauent remneparypsl. [IOTHOCT TEMIOBOrO MOTOKA
Cucrema b depeHIaTbHBIX ypaBHEHUI KOHBEKTHBHOT'O TEIIoMaccoo0MeHa.
TepMoIMHaMUYECKUE COOTHOIIEHHUS U CBOMCTBA TEIUIOHOCUTENIEH.

7. Tennonposoonocms. Pacuémuoe 3adanue Nel

7.1. 3akoH TemnonpoBogHocTH Dypbe

OpnHoMepHBIE CTallMOHApPHBIE 3aJa4d TEIUIONPOBOAHOCTH. Ilnockas creHka. LlwnmHapuueckas
crenka. Cdepuueckasi crenka. Terutonepenada. Kputuueckuit aumamerp uzonsuuu. [IpuHIUTIBL
UHTeHCUGUKauu  Temionepenaud. VHreHcudukauus mnocpeactBoM — opeOpenus.  Termo-
IMPOBOAHOCTL BJOJIb CTCPIKHA. TCHJIOHPOBOI[HOCTB TCJI ¢ BHYTPCHHHUMU HCTOYHUKAMHU TCIIJIOTHI.
[Tnockoe teno. Llunuuapudeckoe Teno.

7.2. AuddepeHunanbaoe ypaBHEHHE TEIIONPOBOIHOCTH. KpaeBbie ycinoBus. TUIIBI TPaHUYHBIX
YCIIOBUH.

Juddepennmansapie ypaBHeHUs U KpaeBble ycnoBus. [lnactuna. [wmaap. Hecranmonapuas
TEN-JOMPOBOJHOCTh Te€J, OOPa30BaHHBIX IE€PEeCeUeHUEeM IUIACTMH W LWIMHAPOB. YHCIEHHBbIE
METO/Ibl TEIIONPOBOIHOCTU. METO/I KOHTPOJIBHOI0 00beMa /ISl MOJIy4EHUs KO-HEUHO-Pa3HOCTHBIX
annpoKCUMalUi YpaBHEHMs TEIUIONPOBOJHOCTH. SIBHBIE W HESBHBIC YMCIICHHbIE MeTOIbl. Meton
nporoHku. O630p MaTeMaTH4YECKUX MAKETOB IS YHCICHHOTO aHAIN3a.

8. HHJ!C@H@DHbl@ Memoobl pacuema Menio-maccoooMenda 6 IHEpcENUUECKUX YCMAHOB6KAX

8.1. Pacuer TemooT/1a4un B 2JIIEMEHTAX TEIUIOOOMEHHBIX YCTPOMCTB

8.2. MeTo/pl o100Ms1 ¥ pa3MEpHOCTEH

Tennootnada npu MpoA0IbHOM OOTEKaHUU IUIACTUHBI. TeIIooTAa4a B MONepeuyH0-00TeKaeMbIX
nyd-kax TpyO. Termmoornadya B TpyOax. TernaooOMeH U COMPOTUBIICHHUE TIPU TE€UEHUU B KOJIBIIEBBIX
KaHa-nax. Ternaoo0MeH U CONMPOTUBIIEHUE MPH NMPOJO0IbHOM 00TeKaHUU My4koB TpyO. Temnooraaua
npu cBoOOAHON KOHBEKIMHU. MHTeHcubuKkauusa TeriooOMeHa. AHalOrus MPOLECCOB TEIJIO - U
MaccooOMeHa. OCHOBHBIE COOTHOIIEHUS I pacyeTa TerI000OMEHHUKOB. THITBI TEMI00OMEHHUKOB
U CXEeMbl JBWKEHHUS TeIuloHocuTenedl. M3MeHeHue TteMmiieparyp TEIUIOHOCUTENEH U CpeIHui
TEeMIIepaTypHbIi HAmop Ul NPSIMOTOKA, IPOTMBOTOKA M MEpeKpecTHOro Toka. D(deKTHBHOCTH
TeriooOMeHHrKa. TemymoBo W TUAPAaBIMYECKHM  pacueT  TemIoOOMEHHMKOB. MeTo/sl
UHTCHCUUKAIMM  Terionepesaud. MeToabl  OLEHKHM  dHepreTudeckod 3¢ (deKTuBHOCTH
TEMI1000MEHHUKOB.

9. Kongexmuenwiil meniomaccooomer

9.1. Teopus norpannyHoro cios. OueHka nopsaKa BeIUYuH B AU PepeHInanbHbIX
YPaBHEHMSIX KOHBEKTHBHOTO TEIJIOOOMEHA JIJIsl TeUeHUH ¢ O0bIIUMH yrciaaMu PeitHonbca.
VYpaBHeHus norpa-HuaHOTO cinos. [IpeobpazoBanue momoowus.

Ornenka nopsiaka BeIMYMH B I (epeHInalbHBIX YPAaBHEHUAX KOHBEKTUBHOTO TEMIooOMeHa
Ui TeuyeHW ¢ OonbImMMHU  uuciaamMud  PeliHombaca.  YpaBHEHHUS TOTPAHUYHOTO — CIIOS.
[TpeoOpa3zoBanue mo-g00usl.
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9.2. ABTOMO/IE/IbHBIE TIEPEMEHHBIE.

NuterpupoBanue ypaBHeHuss @oisikHepa-CKdH sl MOTpPaHUYHBIX cioeB. MHTerpupoBaHue
ypaBHE-HUSl TEIUIOBOTO  IMOTPAHUYHOTO  clos. VHTerpupoBaHue ypaBHEHHH CBOOOIHO-
KOHBEKTHUBHBIX IOTPa-HUYHBIX CJIO€B. VIHTErpaabHBI METOJ pelieHus 3a7ad NOrPAaHUYHOTO CIIOS.
3aKoHBI TpEHHs, TeIo-ooMeHa, mMaccooOMeHa. CrTaHIapTHbBIE 3aKOHBI. YCJIOBHUS JIAMHUHAPHO-
TypOyJeHTHOTrO nepexoa. Pac-uer TemnooTaaun npu pa3aryuHbIX TEIIOBBIX MPAHUYHBIX YCIOBHIX
Ha oOTexkaeMoOl MOBepxXHOCTH. PacdeTHble Mopenu TypOyJIEHTHOCTH B 3ajadaX KOHBEKTHBHOTO
teruiooOMena.  Mogenun nytu  cme-meHus.  JuddepennumanbHoe  ypaBHEHHE — MepeHOca
TypOy/neHTHOH »Hepruu. Monens TypOyneHTHo-ct k-eps. UucneHHoe MoaenMpoBaHHE
KOHBEKTUBHOI'O TEIJIOMaccooOMeHa 1 YHUBEPCaJIbHbIE TPO-TPAMMHBIE MTaKETHI.

10. dsyxcasuviii mennoobmen. Pacuemnoe 3adanue Ne2. Pacuemnoe 3adanue Ne3

10.1. YcnoBus TuHaMHUYECKOTO U TEIJIOBOTO B3aMMOJICHCTBUSI Ha IIOBEPXHOCTH pasnena ¢as

CTpyKTYpBI, PSKUMBI i KOJIMYECTBCHHBIC XapaKTEPUCTHKHU ABYX(a3HBIX MOTOKOB. TermioooMeH
npu kunenud. Kpussie kumnenus. dusnka xuneHus. Mojenau TersiooOMeHa MpU My3bIPhKOBOM
kuneHuu. [11oTHOCTh IEHTPOB mapooOpa3zoBanus. PocT my3sipbka mapa B MEPErpeToi KUIKOCTH.
KoadduiumenT tennooTaayu npu my3bIpbKOBOM KHUIIEHHWU. PacueTHble COOTHOLICHUS AJISi KUTICHUS
B OombmioM oOwbeMe. Kpusuc kunenwus. [Inenounoe kunenwme. Kumenwe B TpyOGax. CtpykTypa
MOTOKAa M PEKHUMBI KUIEHUS. J[MarHOCTMKAa KPU3MCOB KHIICHUS B 3aBUCHMOCTH OT JIaBJICHHUS,
MAacCOBOW CKOPOCTH W Iapocojepkanus. TeriooOMeH npu KoHJeHcarnuu. [IJIeHOYHbIe TeUeHUS.
TennooOMeH TMpuU KOHACHCAIIMM Ha TIpaBU-TAllMOHHBIX JIAMMHAPHBIX IUICHKAX JKUIKOCTH.
['paButanimonnsie TypOyneHTHbIE TUIEHKHM. CHBUTOBBIC Jla-MUHApHBIE TUICHKU. CIOBUTOBBIC
TypOyneHTHbIE TUIeHKH. Pacder Tpenust Ha MexQa3Hoil rpaHule.

10.2. CTpyKTypbl, peXXHMbI U KOJINYECTBEHHbBIE XaPAKTEPUCTUKU JBYX(a3HBIX IOTOKOB

VYHMBepcalibHbIE alIIPOKCUMALIUHU JUIsl pacdyeTa TeriooOMeHa npu KoHaeHcanuu. Konaencamus
Ha TpyO-HbIX nyukax. Konaencaunus B TpyOax. BiusHue npumecelt HEKOHIEHCUPYIOLINXCS Ta30B.
KonzgeHcanys npu HENOCPENCTBEHHOM KOHTAKTE Ha CIUIOIIHBIX WM JHUCIEPTUPOBAHHBIX CTPYAX
KHUJIKOCTH. . PacdeT TerninomaccooOMeHa Ipy KOHIEHCALUHU TapOra30BOi CMECH.

11. Tennoobmen usnyuenuem

11.1. OcHoBHbIE NOHATHUS U 3aKOHBL. KonnuecTBEHHbIE XapaKTEPUCTUKU U3JTy4EHUs

11.2. Knaccudukarus noTokoB uzinydeHus. 3akod Kupxroda. 3akoHbl u3inydeHust abCoTOTHO
YEepHOro Teja

TemooOMeH u3nydeHreM B po3paudnoil cpese. [lonsTue yrioBoro kKoagppuuueHTa U3ny4eHus.
Pacuer yrioBeIx KO3(QQHUIHEHTOB. 3aMKHYTas CUCTEMa IMOBEPXHOCTEH. AHAINTHYECKUE PELICHHUs
OJI1 TIPOCTBIX CHCTEM. HpHMepm, IIPHUITOKCHUS. Pa)II/IaHI/IOHHI)Ie U KOHBCKTHUBHBLIC TCIIJIOBBIC
noToku. ['pa-HUuYHBIE ycnoBuA. 3agada 00 SKpaHHBIX IMOBEPXHOCTSIX HarpeBa. KommbroTepHoe
MOJIEJTUPOBAHUE.

11.3. 3nyueHue U NOrIoLEHNE HEYEPHBIX TEI

TennooOMeH H3ITydeHMEM B CUCTEME C HU3IYYalOIUM M IOINIOLAIINMM ra3oMm. Pacuer
U3IIy4eHUs U TIOTJIOLIEHUS TIa30B. YPpaBHEHUE I[IEPEHOCAa MW3JIy4EHHUs. 3aMKHyTas CHCTEMa
noBepxHocTed. PaanannoH-HO-KOHBEKTUBHBIN TemjaooOMeH B Kamepe cropanus. KommbrorepHoe
MOJICIINPOBAHUE.
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12. Jlabopamopuwviil npakmukym no meniomaccoooOMeny

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. 3akoHb! U3mydeHus. Pacder TerooOMeHa n3aydeHneM JUIsl IPOCTBIX CUCTEM.;
2. PacueT TemiooTAayn U THAPABIMYECKOTO COMPOTUBIICHUS PU TEYCHUU OAHO(pA3HON
XKHUJIKOCTH B TpyOax M KaHajax.;
3. Pacuer Temtonepenaun yepes mIoCKue, MUIMHIPUIECKHE U CheprUecKue CTCHKH. ;
4. Pacuer TeIooTauu Npy BbIHYXKAEHHOW KOHBEKIMH (0OOTEKaHNU TOPU30HTAIbHOM
MJIACTUHBI).;
5. Pacuer TerooTaaun npu cBOOOIHON KOHBEKITUH. ;
6. Pacuer TeriooOMeHa M3IydeHHEM B CUCTEME C U3ITy4YarOIUM H MOTJIOMIAIOIINM T'a30M.;
7. Pacuer Teruionepenauu yepe3 opeOpeHHbIe TOBEPXHOCTH.;
8. Pacuer pe3yabTUPYIOIIMX IOTOKOB U3IYyYEHHMSI ISl CIIOKHBIX CUCTEM.;
9. Pacuer TemiooTAa4M U THAPABIMYECKOIO COIIPOTHBIIEHUS B TPYOHBIX IyYKaXx.;
10. Pacuer xapakTepucTuk IByX(a3HBIX MOTOKOB. PacyeT TeriooTaauu npy KUIeHUU B
TpyOax. Pacuer kpusucos 2-ro poja.;
11. Pacuer TemooTaaun npyu KUIEHUH Ha MOBEPXHOCTH. PacueT kpusucos kunenus 1-ro
pona.;
12. PacueT HecTallMOHAPHOM TEMJIONPOBOJHOCTH IUIACTUHBI U IMIIMHJPA.;
13. Pacuer yrioBbIX KO3 GUIMEHTOB U3TYyUEHUS AJIS CIIOKHBIX CUCTEM.;
14. IlpunnunuanbHas cxema napotrypounHoi ycranoBku (IITVY) u nukn Penkuna. Y nenbHas
paboTa, moaBeieHHas TeroTa, Tepmudeckuid U BHyTperHuit KI1J[ nukna, momuocts [ITY,
n3zobpaxenue uukioB B T,s- u h, s- nuarpammax. BivsHue HauanbHBIX ¥ KOHEUHBIX
napametpoB napa Ha KIIJ[ uukna Penkuna. [Huki [ITY ¢ npoMexyTOUHBIM ITEperpeBoM mapa.
uxn IITY ¢ perenepaTuBHBIM TOAOTPEBOM MUTATEIBHON BOJBI,
15. Pacuer Temonepeaauu yepes LMIMHAPUYECKUE TpyOs! ¢ n3omsiuuei. Pacuer
KPUTHYECKOI0 JUaMeTpa N30, ;
16. TepmoauHamMu4ecKue NMPOLECCHl BO BIaKHOM Bo3ayxe. Pacdyér mpoueccos ¢
ucnoip3oBaHueM h-d nuarpammel;
17. ITapameTpsl Topmoxkenus. [Ipouecchl B comuiax, pac4eT CKOPOCTH M pacxo/a rasa u napa,
KO3 (UILIM-EHTBI CKOPOCTH U Pacxojia, U300paskeHue MporeccoB B h,s - u p,v - AuarpamMmax,
BIUsHUE TpeHus. Kpusuc Te-ueHns, KpUTHUECKHUE apaMeTpsl IOTOKA, CKOPOCTh 3BYKa.
3aKkoH 00OpalieHus BO3/IEHCTBHS, TEOMETPHUUECKOE BO3/ICICTBIE HAa IOTOK, TPU PEKUMaA
UCTEUYEHUS U3 CYXKMBAIOILEro corua, como Jlasans. [Ipoueccsl B muddy-3ope, BIusHue
TPEHMUSL.
HpoccenupoBanue. OCHOBHOE ypaBHEHHE ainabaTHOTrO ApoccenupoBanus, a¢pdext Jxoyns-
TomMcoHa, KprBas HHBEPCHH, U300paXkeHHe mpoliecca ApoccenupoBanus B h,s- u T,s-
Juarpammax.;
18. TepmoauHaMUUECKHE LUKIIbI TEIJIOHACOCHBIX ycTaHOBOK. OOpaTHbIi 11K KapHo — nuki
terioHacocHoi ycranoBkH (THY). [IpuHunnuansHas cxema ¥ UK TapOKOMIPECCHOHHBIX
THY B T,s- nuarpamme, oronuTenbHbIi ko3 puunent u sxceprernueckuit KI1/1, momuocth
IPUBOJIA.;
19. Bropoii 3akoH TepMoauHaMuKU. DOpMyITMPOBKH BTOPOTO 3aKOHA TEPMOJIHUHAMUKH.
OO6patumMeble U He-00paTUMBbIE MPOLIECCH, MPUUMHBI HeoOpaTumocTH. Llukn KapHo, Teopembl
KapHo. DHTpOonus, aHAINTHYECKOE BEIPAKEHHE BTOPOTO 3aKOHA TEPMOANHAMUKHY JUIS
00paTUMBIX U HEOOPATHUMBIX IIPOIIECCOB, PacyeT FHTPOIIUH.;
20. uddepennmanbubie ypaBHEHHs] TEPMOJUHAMUKU. XapaKTepucTHueckue QyHKIuY,
ypaBHeHHst Makc-Beuta. J{uddepenimanbHble COOTHOMEHHS MEXTy KaJOPHUECKUMH U
TEPMHUUECKUMHU (QYHKIUSMU COCTOSIHUSL.;
21. Cmecwu razoB. CriocoOsI 3a/1aHUsI CMECH, TTAPIHATIbHBIE JaBICHUS U 00BEMBI, 3aKOHBI
HanbroHa u Ama-ra. TepmoarHaMHuuecKre CBOMCTBA CMECH MJICaTIbHOTO Ta3a.;
22. TepmoiMHaMUYECKHE CBOMCTBA PEaIbHOTrO ra3a, CBOMCTBA BIaXKHOT'O Tapa, JINHUU
(ha30BbIX MEPEXOIOB B TEPMOJANHAMUYICCKUX Auarpammax (p,v-, p,T-, T,s- u h,s-),
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KpUTHYECKast TOUKa, HAIKPUTUYECKask 00J1acTh Ma-paMeTpoB cOCTOSTHUS. Pa30BbIC IEPEXOIbI,
ypaBHenue Knanetipona — Kiaysuyca, npasuino a3 ['n66ca.

TepMoauHaAMUYeCcKHe MPOIIECCH pealbHOTo raza. TemioTa u paboTa MpoeccoB, TEIIOTa U
TEeXHHYe-CKasi paboTa B MOTOKE PealibHOTO rasza, n300pakeHHe MpoLeccoB B
TEPMOJUHAMHYECKHUX AUArpaMMax.

TepMmuueckue ypaBHEHHs COCTOSIHUS peabHOro rasa. Y paBHeHue Ban-aep-Baanbca u
BUPHUAIBHOE YpaBHEHHE COCTOSHUS, BUpUabHbIe Kod(duuueHTs!. [Tonodue
TEPMOJIMHAMUYECKUX CBOMCTB BEUIECTB, Z, p- AMArPaMMa.;

23. 3aKOHBI U ypaBHEHUS UAEAIbHOr0 raza. OCHOBHbIE MPOLIECCHI HI€ATBHOIO I'a3a,
COOTHOILIEHUS TTapa-MEeTPOB, TEIJIOTa U paboTa MPOIECCOB, PacyeT ISl Ta30B C MOCTOSIHHON
TEIJIOEMKOCTBIO U JUIS Ta30B C TEIUIO-EMKOCTBIO, 3aBUCAILEH OT TEMIIEPATYpPbl, TEIUIOTA U
TeXHHUYecKas paboTa B MoToke rasa. M3o0paxenue npo-1eccos B p,v- u T,s- 1uarpaMmax.;
24. [Ipotiecchl B HEOXJIAKIAEMBIX U OXJIAXKIAaeMbIX KoMIipeccopax. M300pakeHue rnpoieccon
B P,V - U h,s - quarpamMmax, yzaenpHas paboTa KOMIIPECCOPOB, MOIITHOCTD MpHuBoa. [Iporecchl
B MHOTI'OCTYIIEHYaTOM KOMIIPECCOPE;

25. Huxkn npocroii razotypounnoit yctanoBku (I'TY). YV nenpHas paboTta u mojBeeHHAS
TeryioTa, Tepmudeckuii u BHyTpeHHui KI1J[ nukina, momuocts ['TY, n3obpaxenue nukia B
T,s- nmarpamme. Biussaue mapamerpos raza Ha KIT/] ukia;

26. bunapHble HMKIBI; TEPMOAMHAMUYECKUN UK Tapora3oBoil yctanoBkH (I1I'Y) ¢ koTinom-
YTUIIU3aTOpOM, U3o0pakenue nukia B T,s- nuarpamme, mourHocts [I'Y, KIT/] mukoa.;

27. ObpaTHbIE TEPMOAUHAMUYECKUE IIUKIBI. LMKl XONOAMIBHBIX YCTAaHOBOK.
X0JI0A0TIPOU3BOIUTENBHOCTD, XOIOAWIBHBINA KO3 PuImeHt u sxcepreruaeckuii KI1J{
YCTaHOBOK.;

28. Pacuer TemnooOMeHa Mpu KOHACHCAIIUH Mapa Ha MOBEPXHOCTH BEPTUKAIBHOMN TIACTUHBI

(TpyOn1). Pacuer TemiooOMeHa npy KOHAEHCALMU IIapa Ha IOBEPXHOCTH FTOPU30HTAIIbHON
TPYOBL.;

29. OcHOBHBIE TEPMUHBI U onpeeneHust. OYHKIIUH COCTOSIHUSA U (PYHKIIUH MTPOIecca.

IepBblif 3aK0H TepMOAMHAMUKU. [IpUHIINIT S5KBUBaJIEHTHOCTH, ()OPMYJIMPOBKH U YPABHEHUS
NEPBOIo 3aKOHA TEpMOANHAMUKH. PaboTa paciuupenusi, BHyTpEHHSs1 SHEPT U], SHTAbIINS,
TEII0EMKOCTb. [1epBbIii 3a-KOH TEPMOAMHAMMKH IS IOTOKA BEIIECTBA, yPaBHEHUE
HEPa3pbIBHOCTU, TEXHUYECKAs pad0oTa, SHTAJIBIIUSL. .

3.4. Tembl 1a60paTOPHBIX PadoT

1. CranmonapHas TernonpoBogHOCTb. HectanronapHas TENiIonpoBOAHOCTb.;

2. TermooOMeH 1ipu CBOOOTHOM KOHBEKIMH. Termioo0MeH Mpu BBIHYK/IEHHONW KOHBEKITUU. ;
3. TenmnmooOmeH npu kKumneHuu. Tenaoo00MeH mpyu KOHJEHCAIIHH. ;

4. Terio0OMeH U3TyYEHUEM. .

3.5 KoncyabTauuu

N

Ayoumopiivie KoHCYyIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

N3ydenue anroputma peumreHus pacd€THOro 3aaaHus No2. O3HaKOMIIEHHE C MpUMEpaMu
pacuéra TPOIECCOB B OWHAPHBIX CMECAX M TMPaBWJIAMU IMPEJICTABICHHS PE3YJIbTaTOB
pacd€ToB

I'pynnosvie koncyromayuu no pasdeiram oucyuniunsl (I'K)

Mertoap! pacuéra mapameTpoB u QyHKIIUNA COCTOSIHUS ¢ TomoIsio Tadauy BTU u MOU
Hcnonb3oBanue 1ocTynHblx Web-pecypcoB /Uit pacuéra TepMOAMHAMUYECKUX MTPOIIECCOB
O6cyxnenne  marepuana 1o  pazaeny: "JluddepeHnumanbHble  COOTHOIICHUS
TEpMOJUHAMUKN"
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4. OO6cyxnenne marepuana mno pasueny: "[Iporeccsl B peanbHBIX Tazax" ¢ TOUKH 3pEHUS
MOJIEKYJISIPHOTO CTPOCHHUSI BEILIECTBA

OO6cyxneHnue mMatepuana o pasnueny: "Pacuérsl mpoiieccoB B BOJISHOM mape"

OO6cyxnenne Matepuana 1o pasaeny: "Mcredenue u 1poccenupoBaHye ra3oB U mapoB"
OO6cyxnenue matepuana o pasueny: "Pacuér repmonnnamudeckux mukioB ['TY"
OO6cyxnenne Matepuaina 1o pasaeny: "Pacuér repmogunamuyeckux 1ukioB [ITY"
Obcyxnenne Matepuana o paszeny: "JlabopaTOpHBII NpPaKTUKyM IO TEXHUYECKON
TepMoJIUHaMuKe"

©ooNo O

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amiaHupPOBaHHbIE PE3YIbTATHI

Howmep paznena qucrumniaus (B

O1eHOYHOE CPEACTBO

Konant
00y4eHUs IO TUCLIUIUINHE COOTBETCTBUU C 11.3.1) (THI 1 HAUMEHOBAHUE)
(B COOTBETCTBUH € pazfeioM 1) MHANKATOPOB 7y |2[3]4]5]6]7[8]9]10]11

3HaTh:

METO/JIbI pacuera TePMOJIUHAMUYECKUX TectupoBanue/3amniura 1a60paTopHbIX pabOT

MPOLECCOB UICATBHOTO U PEATILHOIO Ia3 No 1-4

U-lomk4 + o+ Pacuetno-rpaduueckas pabora/PacueTHoe

3ananue 1.2. Pacuér nukia cmecu
UJealbHBIX Ta30B B 5 mporieccax

OCHOBHBIC 3aKOHBI TCPMOJIMHAMUKH U KonTponbras padora/KonTposbHas padboTa

yCIOBUS UX IPUMEHEHUS Nel.1. Pacuet TepMoInHAMUYECKIX
MIPOIIECCOB HJICATHHOTO Ta3a ¢ yUEeTOM

N/1-1omk-4 + 3aBHCUMOCTH TEILIOEMKOCTH ra3a OT

temneparypbl. KontponbsHast padora Nel.2.
Omnpenenenre TePMOAUHAMUYECKUX CBOHCTB
W pacyeT MPOIECCOB BOJIBI M BOISHOTO Mapa

METOJIMKH pacueTa MpoIeCCOB Konnoksuywm/3amura ogHoH U3

TETUTONIPOBOTHOCTH B DJIEMEHTAX nabopaTopHbix paboT Nel, No2, No3, Ne3(),

KOHCTPYKIIUH, TeIioMaccooOMeHa npu Ne36

CBOOOJTHOM ¥ BBIHYKICHHOMH N /1-3omk-4 + | + T A ———

KOHBEKLMH, IBYX(asHoro naboparopHbix padboT Nel3, Ne32, Ne37, Ne7,

TEIIIOMacCOOOMEeHa, PaInalliOHHOTO N9, Nel0

TerI000MeHa ’

OCHOBHBIE€ HCTOYHUKH HAYyYHO- Pacuetno-rpaduueckas pabora/PacueTHoe

TEXHUYECKON MHPOPMAITH O HOBBIX 3a/laHue

pa3paboTkax B og)nzf::m U134 *

TEIIOMaccooOMeHa

OCHOBHBIE MTPUHITUITHI KonTponbnas pabota/KoHTposbHas paboTa «

TEIJIOMaccoOOMEeHa U METO/IbI V3014 + TenmooOmeH nipu Ga30BbIX MEPEXo0/Iax,

MaTCMaTUYCCKOTO MOACITINPOBAHUA
TEIJIOMAaCcCOOOMEHHBIX IMPOIECCCOB U

TEIUIO0OMEH HU3JTYyYCHUCM
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YCTAHOBOK

METOJIMKH pacyueTa TeII000MEHHBIX
anmaparoB TOC, ADC u npuHIUIBI 1

Konrponsnas padora/Konrposnbnas padora
"TemnonpoBOgHOCTb, KOHBEKTUBHBIN

METO/]IbI HHTEHCU(UKALIUN WJI-3omic-4 TEII000MEH, TeMJI000MEHHbIE annapars!"”
TeIUIonepe1aun
OCHOBHBIC UCTOYHUKH WH(POPMAIIUHU O KonTponbras pabota/KoHTposibHas paboTa
Ter10(hU3NIECKUX CBOMCTBAaX N-lonk-6 "TemionpoBOHOCTb, KOHBEKTUBHBIN
TEIIOHOCUTEIIECH TEII000MEH, TEMI000OMEHHBIE annapaTsl”
OCHOBHBIE ITPUHIIHUITBI U3MEPEHUS Konnoksuym/3amura nabopatopHoit paboThl
(bu3nIeCcKUX BeTUInH, 00paboTKH Nel7
PE3yNbTaTOB U3MEPEHUN U OLIEHKH Ko/oxBiyM/3aIuTa OHOH 13
TOTpCIHOCTR W1-20mce naboparopHbix padot Nel, No2, Ne3, Ne30),
Ne36
Komnoksuym/3amura oqHON U3
nabopaTopHbIX padoT Nel3, Ne32, Ne37, No7,
Ne9, Nel0
Ymersb:
CaMOCTOSITEIILHO BBIOUPATh U Pemenue 3anau/Pacuetnoe 3aganue 1.1.
MPUMEHATH METOJIbI pacteTa V-lomca Pacuér cocTosiHuil B u€aIbHBIX Ta3ax ¢
TEPMOAUHAMUYECKUX CBOKCTB nmomo1peo Tadmun BTU n MDU
UJICAJIbHOTO U PEaJIbHOTO rasa
MIPUMEHSITh OCHOBHBIE TOHSTHS, KonTponbnas pabora/KonTponbHas paboTa
TEPMUHBI ¥ 3aKOHBI TEPMOJUHAMUKHI Nel.3. Pacuet npoiieccoB B CyKUBAIOLIUXCS
111 onucanus (puzndyeckux npoueccos, | M/1-lonk-4 comax U comuax Jlasans.
MPOUCXOJISIINX B TEXHUIECKOM
000pyIOBaHUU
aHATM3UPOBATh, BEIOUPATh U IPUMEHSTH Kontponbnas pabora/KonTponsHas pabora
METO/BI pacuyeTa OCHOBHBIX Nel.4. PacueT TepMOIMHAMUYECKHX ITUKIIOB
XapaKTEPUCTUK TEPMOJIUHAMUYECKUX N-lonk-4 NapoTypOMHHBIX U Tra30TypOMHHBIX
[IUKIIOB XOJIOAUIBHBIX, TETJIOCUIOBBIX U YCTAHOBOK
TEIJIOHACOCHBIX YCTaHOBOK
CaMOCTOSITENTLHO CTABUTh U PelIaTh W J1-3onk-4 Konnoksuym/3ammuTa 1a60paTopHOi paboThI
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3aaa4i TCIUIOTUAPABINYCCKHUX
MMpOoHECCCOB 1 BbINIOJHATH YHCJICHHBIC
PacuCThbl

Nel7

Konrponsnas padora/KonrponbsHas padora «
TennooOmeH nipu Ga30BbIX MEPEX0/Iax,
TEIJI000MEH U3JIy4YEHUEM

pa3pa6aTBIBaTB KOMITIBIOTCPHBIC MOACIIN

Pacuetno-rpaduueckas pabora/PacueTHoe

TETUIOTHIPABINYECKHUX TPOIIECCOB U/1-3ormc4 3a/jaHue

CaMOCTOSITENILHO aHAJIU3UPOBAThH KomnnokBuywm/3anmra ogHoON U3

MPOIIECCHI TEIJIOMAcCOOOMeEHa 1 nabopaTopHbix paboT Nel, No2, No3, No3(),

IIPUHUMATh ONTUMAJIbHBIE PELICHUS IIPU Ne36

KOHCTPYMPOBAHMH 1 SKCILTyaTallit KonTponbras padora/KoHTposibHas paboTa «

TEIIOMacCOOOMEHHHOT'O 000pYI0BaHUS WJT-30m1k TerI006MeH I

OITK-4 pu Ga30BBIX Mepexoax,

TEIII000MEH U3ITy4YEHUEM
Kontponbnas pabora/KonTpoasHas padbora
"TenaonpoBOAHOCTb, KOHBEKTUBHBIN
TEII000MEeH, TemI000MEHHbIE annapathl”

IOJIB30BATHCS CIIPABOYHBIMU JTAHHBIMU KommokBuym/3amura oqHON U3

TerI0(hU3NIEeCKUX CBOMCTB pabounx NI-1omk-6 naboparopHbix padboT Nel3, Ne32, Ne37, Ne7,

TeJ U TEIUIOHOCUTEIIEN

Ne9, Nel0
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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
4 cemecTp

®dopma peanuzanuu: 3ammra 3aJaHAS
1. 3ammra naboparopusix padot Ne 1-4 (TectupoBanue)

Dopma peanuzaruu: [lncbemennas padota
1. Kontponbnas padora Nel.l. Pacuer TepMoAMHAMUYECKUX MTPOLIECCOB HJICAILHOTO Ta3a ¢
Y4€TOM 3aBUCHMOCTH TEINIOEMKOCTH Ia3a oT Temneparypbl. KontpoabHast pabora Nel.2.
Omnpenenenne TepMOIUHAMUYECKUX CBOMCTB U PACUYET MPOIIECCOB BOJABI M BOJASHOTO Mapa
(KonTpoawpHas pabora)
2. Kontponbnas padora Nel.3. Pacder nmpoieccoB B CyKHBAIOIIUXCS COIIIax M coruiax JlaBais.
(KonTpoawsHas pabora)
3. KonrponbHas padota Nel.4. PacueT TepMOAMHAMUYECKUX HUKIIOB NAPOTYPOUHHBIX U
ra3oTypOuHHbIX ycTaHOBOK (KoHTpoibHas paboTa)
4. PacuetHoe 3aganue 1.1. Pacuér coctosiHul B H1eanbHbIX razax ¢ nomouisio tadbaun BTU u
MDBU (Pemenue 3ana4)
5. PacuetHoe 3amanue 1.2. Pacuér uukia cmecu uieanbHbIX ra3oB B 5 npoueccax (PacuerHo-
rpadudeckas padbora)

5 cemecTp

dopma peanuzanuu: 3anmra 3aaaHus
1. 3ammTa naboparopuoi padbotsl Nel7 (KosmnokBuym)
2. 3amura oHOM U3 1abopaTopHbIX padoT Nel, Ne2, Ne3, Ne30, Ne36 (KommokBuym)
3. 3ammra ogHOM U3 1abopatopHbIX padboT Nel3, Ne32, No37, Ne7, Ne9, Ne10 (KomnokBuym)

Dopma peanuzanuu: [TucbmenHas padora
1. KonTponbHas pabota "TennonpoBoiHOCTb, KOHBEKTUBHBIN TEMNIOOOMEH, TEMII00OMEHHBIE
anmnapatbl" (KonTponbeHas pabota)
2. KontponbHas padota « TernmooOmeH pu (pa3oBhIX MEPexoaax, TEIIO0OMEH U3TydeHUEM)
(KonTponbHas padota)
3. Pacuernoe 3ananue (PacuerHo-rpaduieckas padbora)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHIIIMHE

Oxsamen (Cemecmp Ned)
HTorosas olieHKa = OLIEHKA 3a TEKYIUI KOHTpouIb X 0,4 + OIleHKa 32 IPOMEXYTOUHBII KOHTPOJIb X
0,6

Oxzamen (Cemecmp Ne3)
HTorosas olieHKa = OLIEHKA 3a TEKyIHUHA KOHTpoib X 0,4 + oleHKa 3a MpOMEKYTOUHBIN KOHTPOJIb X
0,6

B numiiom BeICTaBIIAETCS OIIEHKA 32 5 ceMeCTp.
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I[Ipumeuyanue: OnieHOYHBIE MAaTEPUANTBI IO JUCIHUILIMHE TPUBEIEHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U JIEKTPOHHbIE U3TAHUSA:

1. Ucauenko, B. I1. Terutonepenaya : YueOHUK I SHEPreTUYECKUX BY30B H (hakynbTeToB / B. I1.
Hcauenko, B. A. OcunoBa, A. C. Cykomen . — 4-¢ u3z., nepepad. u gom . — M. : DHeprouzaart, 1981
.—416 c.;

2. Kupwumun, B. A. Texaudeckas TepMOJMHAMHUKA : YYeOHUK I BY30B 110 HampasiaeHuto 140100
"Termosnepreruka" / B. A. Kupuuun, B. B. Cerues, A. E. lleiinun . — 5-e uzn., nepepad. u gon
.— M. : U3aatenbckuii mom MDOU, 2008 . — 496 c. - ISBN 978-5-383-00263-6 .
http://elib.mpei.ru/elib/view.php?id=4174,

3. "TenmosHepreTuka u Terorexuuka: Crnpapounas cepusi: B 4 ku. Ku. 2. TeopeTnueckue 0CHOBBI
TEIJIOTEXHUKH. TermIoTeXHUUEeCKUN IKCIIEPUMEHT: CIIPaBOUYHUK", (4-€ U31., CTepeoT.),
WznarensctBo: "U3narensckuit jom MOU", Mocksa, 2007 - (564 c.)
http://e.lanbook.com/books/element.php?pll_id=72301;

4. A. B. Kosbipes- "Tepmoaunamuka u MojekyinsipHas ¢usuka", U3parenscto: "Tomckuii
rOCY/IapCTBEHHBI YHUBEPCUTET CUCTEM YIIPaBICHUS U paarodiekTponuku”, Tomck, 2012 - (113
c.)

https://biblioclub.ru/index.php?page=book&id=208984.

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACIIPOCTPaHsieMoe MPOrpaMMHOe o0ecneYeHne:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / OnepanrionHas cucrema cemeicTra Linux;

3. Acrobat Reader.

5.3 UnTepHeT-pecypcesl, BKIOYas MpodeccuoHa bHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9bC "YHuBepcurerckas 6ud1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas sjekTpoHHasi 6udiamorexa - https://elibrary.ru/

. baza nannsix BUHUTMH online - http://www.viniti.ru/

. Ba3za nannbIx :xxypHanoB m3nareancra Elsevier - https://www.sciencedirect.com/

. DJIeKTpOHHBIEe pecypchbl U3iaTeabcTBa Springer - https:/link.springer.com/

. ba3za nannbix Web of Science - http://webofscience.com/

. Baza nannbix Scopus - http://www.scopus.com

. HammmonanbHas ekTpoHHas 6udiamoreka - https://rusneb.ru/

. 9BC "KoncyasTanT crygenra" - http://www.studentlibrary.ru/

10. Kypuaiasl American Chemical Society - https://www.acs.org/content/acs/en.html

11. ’Kypnaasl American Institute of Physics - https://www.scitation.org/

12. Kypuaasl American Physical Society - https://journals.aps.org/about

13. Ba3za nannbix n3aareiabcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

14. Ba3a nannslii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

15. XKypnaasl m3nareascTBa Cambridge University Press - https://www.cambridge.org/core
16. ba3a nannbix IEL u3nareancra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

O©ooONO Ol A~ W
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMereHusa

Y4eOHble ay1uTOpun
U1 IPOBEJICHUS
JICKIMOHHBIX 3aHATHH U
TEKYIEro KOHTPOJISA

Homep aynuropum, OcHanenue
HaHMEeHOBaHHe
K-120, MamuHHbIN 321 cepBep, KOHAUIMOHEP
NBI]
B-304, YuecOnas pabouee MECTO COTPYIHUKA, CTEIIaX JJIs
nabopaTopus XPaHEHUs KHUT, CTOJI, CTOJ KOMIIBIOTEPHBIH,
MHUKPOIIPOLIECCOPHOI CTYJI, KOMIIBIOTEPHAs CETh C BBIXOJOM B
TEXHUKU Hurepuer, nocka MapkepHasi, cepsep,

KOMIIBIOTCP HepCOHaHBHBIfI

VY4eOHble aynuTopun
U1 IPOBEIEHUS
MPAKTUYECKUX
saastuii, KP u KII

K-120, MammuHHEIN 3a71

cepBep, KOHIUITUOHED

HBI]
b-409, Yuebnas CTOJI IIpEnoiaBaTelis, CTOJ, CTYJI, JOCKa
ayJIUTOPUS MEJIOBasi, MYJIbTUMEIUUHBIN POCKTOP,

9KpaH, JI0CKa MapKepHas

Y4eOHble ayIuTOpUN
JUTSI TIPOBEICHUS
1a00paTOPHBIX 3aHATUN

B-205, YucOnas
naboparopus
TEXHUYECKOM

TEPMOJIMHAMUKH

pabodee MECTO COTPYIHUKA, CTOI
IperoaaBarens, CToJ, mKad s
JIOKYMEHTOB, IIKa( 151 OEKIbL,
KOMIIBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,
KOMIIBIOTEP MEePCOHAIbHBINA, HHBEHTAPh
CIICLIMAIM3UPOBAHHBIN, CTEH
1a060paTOpPHBIN, YueOHO-HATIISTHOE TOCO0ne

VY4eOHble ayuTopun
IUIs1 IPOBEICHUS
IIPOMEKYTOUHOU

aTTecTalluu

B-205, YucOHuas
nabopaTopus
TEXHUYECKON

TEPMOJIUHAMUKHU

pabouee MeCTO COTpYAHHKA, CTOJ
npernoaBaTess, CTo, Kad Jist
JIOKYMEHTOB, KA TSI OJEIKIBI,
KOMITBIOTEPHAS CETh C BBIXOJIOM B MHTEpHET,
KOMITIBIOTED MEPCOHAIBHBIN, NHBEHTAPh
CHeIMATN3UPOBAHHBIN, CTEH]]
1ab0paTOPHBIN, yueOHO-HATTISITHOE TT0COOHe

ITomentenus mis

J1-323, Tlomemienue kad.

CTOJ, CTYI, IKad

CaMOCTOSATEIIbHOMN MullBY
palboThI
[Tomemenus ans B-209/2, Kabunet Kpecio pabouee, pabodyee MecTo
KOHCYJIbTUPOBaHHMSI COTPYIHUKOB Kad. COTPYAHHUKA, CTOJI, CTYJI, mKad 15

HTOTH

JIOKYMEHTOB, TyMOa, KOMIIBIOTEpHAs! CETh C
BBIXOJIOM B MHTEpHET,
MHOTOQYHKIIMOHAJIbHBIN IIEHTP, KOMIIBIOTED
NIEPCOHAIIbHBIN, KOHAULMOHED

ITomewmenus s
XpaHEHUs
obopynoBaHus U
yueOHOT0 UHBEHTaps

B-417, Ilomemenue
y4eOHO-
BCIIOMOTaTENILHOTO
nepconana kad. "TOT"

Kpecio paboyee, paboyee MeCTo
COTPY/HUKA, CTOJ, CTYJ, MKad 1Is
JOKYMEHTOB, IIKad A XpaHeHUs

HHBCHTAaps, KOMIIBIOTECpHAaA CETh C BBIXO0OM
B MHTEepHeT, T0CKa MapKepHas,
MHOTO(YHKIIMOHAJIbHBIN IIEHTP, KOMIIBIOTED
NepCOHAIILHBIN, TPUHTEP, KOHAUITHOHEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TepMOI[I/IHaMI/IKa U TEIJI0- U MacCcOOOMEH

(Ha3BaHME AUCIMILIMHBI)
4 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 PacuerHoe 3agadue 1.1. Pacuér cocTossHMIA B MieaIbHBIX ra3ax ¢ noMoluero tadaui BTU u
MDU (Pemenue 3anau)

KM-2 KontpoasHas padorta Nel.l. Pacder TepMoIMHAMHUYECKUX MPOIECCOB UACAUTHHOTO Ta3a C YIYETOM
3aBUCHMOCTH TEIUIOEMKOCTH Ta3a OT TemrepaTrypsl. KonTponbHas pabota Nel.2. OnpenencHue
TEPMOJMHAMHYECKHUX CBOWCTB U pacyeT Mpo1eccoB BOIbI U BoAsiHOTO napa (KonTtponbHas
pabora)

KM-3 Pacuernoe 3amanue 1.2. Pacuér nukia cMecu uaeanbHBIX Ta30B B 5 nponeccax (Pacderno-
rpadudeckas pabora)

KM-4 KontponbHas padota Nel.3. Pacuer npoiieccoB B CyKHBAIOLIUXCS COMIIaxX U coruiax JlaBas.
(KontponpHas pabota)

KM-5 Konrponsnas padora Nel.4. Pacuer TepMOAMHAMUYECKHUX IUKIIOB MAPOTYPOUHHBIX U
ra3oTypOuHHbIX ycTaHOBOK (KoHTponbHas pabora)

KM-6 3amura naboparopubsix padot Ne 1-4 (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Munexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb KM: L 2 3 4 > 6
paznena Henens 4 12 14 15 15 16
KM:
1 OCHOBHBIE 3aKOHBI TEPMOJMHAMUKHU U 001II1Ee
3aKOHOMEPHOCTH
11 BBezienne, OCHOBHBIC 3aKOHBI TEPMOJIMHAMUKH, | +
' CBOICTBA U MPOLIECCHI UACATBHOTO rasa
1.2 ITepBblii 3aKOH TEPMOAVMHAMUKHI + +
13 Bropoii 3akoH TepMoauHaMUKU. Teopemsl + +
' KapHo, OHTponus u e€ cBoiicTBa
14 JuddepenumanbHble COOTHOIIEHUS +
' TEPMOJUHAMUKU
2 ITpoueccs! naeanpHOro rasa
2.1 CMecHu uaeanbHbIX Ta30B + +
2.2 [Ipomeccrl uaeanpbHOTO raza + +
3 IIpoueccsl B peanbHbIX razax. CBONCTBA BOJBI
Y BOJIIHOTO IIapa
OCHOBBI MOJIEKYJISIPHOTO CTPOCHHUS PEAIbHOTO
3.1 BELIECTBA. ATperaTHble COCTOSIHHSI BELLIECTB. + +
Boasnoit nap
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IIpouecchl Teuenus ra3oB u napos. [loHsTHE

4 corma u quddysopa. [poreccs
JPOCCENIMPOBaHUs paboumX Tell
4.1 HcTeuenue uaeaabHbIX Ta30B U3 COMEN +
4.7 Hcreuenune BOASHOrO mapa u3 Corell +
' pa3IMYHON KOHPUTYpaIuu
43 [Tporneccel aApoccennpoBaHus Ta30B U MapOB. +
' NuBepcus
5 TepMoaMHAMUYECKUE ITUKIIBI TETUIOCHIIOBBIX,
TEIJIOHACOCHBIX U XOJOAWIBHBIX YCTAHOBOK
51 [{ukITBI TQ30TYPOMHHBIX YIHEPTETHUECKUX N
' YCTaHOBOK
5.2 [{uK16I MapoTypOMHHBIX YCTaHOBOK +
5.3 OO6parHbie TEPMOIUHAMUYECKUE ITUKIIBI +
6 JlabopaTopHbIil MPAKTUKYM 11O
TEIIIOMACCOOOMEHY
Bec KM, %: | 10 30 20 15 15 10
5 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 THCIUIIIHHE:
Pacuetnoe 3ananue (PacueTHo-rpadgudeckas padbora)
KonrtponbHas padora "TemnonpoBoHOCTb, KOHBEKTUBHBIN TETNIO0OMEH, TEINIO0OMEHHBIE

KM-7
KM-8

KM-9

KM-
10
KM-
11
KM-
12

anmapatsl”" (KonTpoabHas pabora)

Kontponbnas pabota « Termooomen npu Ga3zoBbIX Nepexo/iax, TEII000MEH U3ITYdSCHUEM )

(KonTponbsHas padota)

3amuTa naboparopHoit pabotsl Nel7 (KommokBuym)

3amuTa ogHON U3 nadopatopHbIX paboT Nel, Ne2, Ne3, Ne30, Ne36 (KomnokBuym)

3amuTa ogHON 13 naboparopHbix padboT Nel3, Ne32, Ne37, Ne7, Ne9, Nel0 (KommokBuym)

By npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Hnanexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep N KM: 7 8 9 10 11 12
pasiena G eI Henenst 4 | 8 [ 10 [ 12 | 14 | 16
KM:
1 [TpuHIMIEI TeTITIOMaccoOMeHa
11 3aKOHBI TIEPEHOCA TETUIOTHI, BEIIECTBA, N N
' umnynbca. TemoooMeH
12 Temneparypuoe nosne. M3orep-mbl. ['paareHT + +
' temrneparypsbl. [[TOTHOCTh TEIIOBOrO MOTOKA
2 TermonpoBoaHocTh. PacuérHoe 3aganue Nel

28




2.1 3aKoH TEIIONPOBOAHOCTU Dypbe + + +
HuddepennmaibHoe ypaBHEHUE
2.2 terionposogHocTi. Kpaesblie ycnoBus. Tumst +
I'PaHUYHBIX YCIOBHM.
3 WuxeHepHbIe METO/IbI pacueTa TEeIIo-
MaccoOOMeHa B SJHEPreTHUECKUX YCTaHOBKaX
31 Pacuer Tenooraadu B deMeHTax +
' TEMI000MEHHBIX YCTPONCTB
3.2 Mertoapl mogobus u pazmepHocTei +
4 KoHBeKTHBHBII TerioMaccoooMeH
Teopus norpanudsoro cinosi. OLeHka nopsiika
BeJIMYHH B AU PepeHINANTBHBIX YPAaBHEHUSIX
KOHBEKTHBHOI'O TEIUIOOOMEHA AJIsl TEUEHUH C
4.1 . A + + + + + +
OonpmMMu ynciamu PeitHonbaca. YpaBHEHUS
norpa-HuyHoro cios. [IpeoOpasoBanue
no00usl.
4.2 ABTOMOJIEJIbHBIC TIEPEMEHHBIE. + +
5 JByxda3ublit TemnooomeH. PacuetHoe 3aganue
Ne2. PacuetHoe 3aganue Ne3
51 VYci10BUS TMHAMUYECKOTO M TEIIOBOTO + +
' B3aMMO/ICHCTBHS Ha MIOBEPXHOCTH pazzena (a3
59 CTpyKTypBl, peXKHMBbI U KOJINYECTBEHHbIE + +
' XapaKTEPUCTHKH IBYX(a3HBIX IIOTOKOB
6 TennooOMeH u3yyeHreM
6.1 OCHOBHBIE TIOHSITHS U 3aKOHBI. +
' KosnyecTBeHHbBIE XapaKTEPUCTHKU U3JTyYSHUS
Knaccugukanus noTokoB u3inydeHus. 3aKoH
6.2 Kupxroga. 3akoHbl n3nydeHus abCoIOTHO +
YEepHOTo Tela
6.3 W3nyvyeHune u moryiomeHne HeYepHBIX Tel +
Bec KM, %: | 15 15 15 15 20 | 20
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