MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 13.03.03 DHepreTnyeckoe MalIMHOCTPOEHUE
HaumeHoBaHune o6pa3oBaTebHOI mporpaMMel: MHTe/IEKTyalbHbIEe IPOM3BOJACTBEHHbIE TEXHOJIOTMH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

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

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM
Oo0si3aTenbHas
NMPOrpaMMbl:
Ne quCHMIIMHBI 10 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

MockBa 2026



NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

ExxoB E.B.

WaentnuraTtop

R680daa58-YezhovYevV-d05c8f24

E.B. Exos

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

OBeYyHWKoB C.A.

WaentnuraTtop

R8f25bfle-OvechnikovSA-a943abe

C.A. OBeuHHUKOB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

X a ik,

STENE

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

roH4apoe A.J1.

Wpentndukatop

ledb7e3c-GoncharovAL-b043abe)

A.JIL. 'onuapoB




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, TCIINIOHACOCHBIX U
APYrux TCINIOTEXHUYECKNX YCTaHOBKAX,
an06peTeHHe 3HAHUH U HAaBLIKOB, ITO3BOJIAIOIIHUX PACCUHUTBIBATh TCPMOJUHAMUYCCKHUEC ITPOUCCCHI
pa3H006pa3HI)IX TEIIOOHEPI€TUYCCKUX U HU3KOTEMIIEPATYPHBIX YCTAaHOBOK;,

- OCBOCHHEC HABBIKOB HUCIIOJIB30BAHUA CIIPABOYHBIX JaHHBIX TCHJIO(i)I/I?:I/I‘-ICCKI/IX CBOICTB pa60q1/1x

TCII U TeHHO'HOCHTeHCfI;

OcBoeHHe HAaBBIKOB PACYETOB IIMKJIOB ra30TYpPOMHHBIX, TAPOTYPOUHHBIX, XOJIOAUIBHBIX U TEILJI0-

HACOCHBIX YCTAHOBOK;

- popmupoBanue 6a30B0# 1 MPOhHeCCUOHATHLHOMN TETIOTEXHUYECKOH MOArOTOBKH, BKITIOYAIOIIEH
OCBOCHHE TIPUHITUIIOB M COBPEMEHHBIX PACYCTHBIX METOJIOB TEIIOMACCOOOMEHA JIJIsl aHAJIM34, PacyeTa u
OINTHUMU3AIIHHU ITPOLCCCOB U YCTAHOBOK B aTOMHOU OHCPI'CTUKCE, TEIIOBOU SHEPICTUKE U APYIrUXx

TCIIOTCXHOJIOTHAX,

- OCBOCHHEC MCTOJOB pacucTa OCHOBHBIX ITPOLIECCOB TEIIoMaccooOMeHa: TCILJIOIIPOBOJHOCTHU B
QJICMCHTAax KOHCTPYKL[I/Iﬁ, TemaoMaccooOMeHa IIpu CBO60)IHOI>1 u BBIHY)KILGHHOﬁ KOHBCKIHU,
I[BYX(1)33HOFO TGHHOM&CCOO6MGH&, paauaniuOHHOTO TCHJIOO6MCH3, a TaK’)K€ OCHOBAaM pacyeTa
TENI000MEHHBIX alapaToB; OCBOCHHEC OCHOB KOMIIBIOTCPHOT'O MOJACIIMPOBAHUS TEIMI0MAacCOOOMEHHBIX

mponecCcoB U YCTAHOBOK.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCHHUIIIIMHE, 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
IPOBOJIUT aHAIIU3 MX

3¢ (HeKTUBHOCTH

3HATh.

- MCTOJBI pacdyeTa TCPpMOJUHAMUYCCKHUX
mponeccoB NACAJIbHOTO U pCaJIbHOTO I'a3;
- OCHOBHBIC 3aKOHBI TCPMOANHAMHKHU U
yCiioBUA UX TPUMCHCHUA.

YMETB:
- CaMOCTOSTEIbHO BbIOUPATh U IPUMEHSITh
METO/Ibl pacyeTa TEPMOIMHAMUYECKUX
CBOWCTB UJICAJIbHOTO U PEAIbHOTO Ia3a;

- aHAJIM3UPOBATh, BEIOUPATH U IPUMEHSTh
METO/Ibl pacdyeTa OCHOBHBIX
XapaKTEPUCTUK TEPMOJIUHAMUYECKUX
OUKJIOB XOJIOJHUJIBbHBIX, TCIIJIIOCUIIOBBIX U
TEIJIOHACOCHBIX YCTAHOBOK;

- IPUMCHATH OCHOBHBIC ITOHATHA,
TEPMUHBI ¥ 3aKOHBI TEPMOJUHAMUKH JJI51
onucanus GpU3NUECKUx MpoIECCOB,
MPOUCXOASIINX B TEXHUUECKOM
000pyTOBaHUH.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIEe Pe3YabTATHI 00yYeHHUsI

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

NJ1-3onk-4 JlemoHCTpHpYET
IMOHUMAaHHE OCHOBHBIX
3aKOHOB U CIIOCO0OB TIepeHOoca
TEIJIOTHI U MaCChl, TPOBOJIUT
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
TETJIONPOBOHOCTH B DJIEMEHTAX
KOHCTPYKILUH, TeIIoMaccooOMeHa npu
CBOOOJIHOM U BBIHYKJIEHHON KOHBEKIIUH,
JIBYX(a3HOrO TEIIOMaccooOMeHa,
paauamoOHHOTO TeTI00OMEHa.

YMETh:

- CAMOCTOSTEJILHO CTaBUTh U peIlaTh
3371241 TETJIOTUAPABINYECKHIX MIPOIIECCOB
U BBINIOJIHATH YMCIICHHbIE PACUETHI;

- CAaMOCTOSTEJIFHO aHATM3UPOBATh
IPOLIECCHI TEMIIOMAccOOOMeHa U
MMPUHHUMATh ONITUMAJIBHBIC PCHICHUS TIPU
KOHCTPYUPOBAHHUHM U 3KCILTyaTalluu
TEIMIOMacCOOOMEHHHOT'O 000PY/10BaHUS;
- pa3pabaThIBaTh KOMIbIOTEPHbBIE MOJIEIH
TETUIOTHIPABINIECKUX IPOLIECCOB.

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
(pU3MUYECKUX BEITHYHH,
OTIpeCISAIONIUX padboTy
SHEPreTHYECKUX MAIIUH U
YCTaHOBOK

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

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

pE3yJIbTaTOB U3MEPEHUN U OLIEHKH
MOTPEIIHOCTb.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
WNHrennexryaibHble NTpou3BOACTBEHHbIE TexHojoruu (naiee — OIIOII), HampaBieHHs MOATOTOBKU
13.03.03 DuHeprernueckoe MaIIMHOCTPOCHHE, YPOBEHb OOpa30BaHUs: BbICIIEE OOpa3oBaHUE -
OaxanaBpuar.

TpeGoBaHMsI K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh - BeIcIIyr0 MaTreMaTuky B 00bEMe TpEX ceMecTpoB (auddepeHmanbHOe 1 HHTETpaIbHOE
WCUHUCIICHUE, PSIIbI) - XUMHUIO B 00BbEME CpeIHEH MIKOJIBI - (GU3HUKY B 00BEME MPEIIISCTBYIOIUX
CeMecTpoB - HPOPMATUKY B 00bEME cpeHel mKobl U 1 Kypca

- YMETb - TI0JIb30BaThCs MpuKIaaHbiMu mporpammamu MS Office 2010/2016 (Word 2016, Excel
2016) - ucnonw3oBath npu pacuérax Mathcad 2015 B 00bEMe mporieiero Kypca

Pe3ynbpTaThl 00y4eHus, MoJIydeHHbIE P OCBOEHUH JTUCLUILUIMHBI, HEOOXOAMMBI IIPU BBIITOJIHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



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"
HAeanbHOIo rasa Iloozomosxka pacuemunvix 3a0anuii: 3a1aHus
1.2 [Tepserit 3aKoH 6 2 - 2 - - - - - 2 - OPUEHTHUPOBAHBI HA PELICHUS] MUHU3aa4 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/iaHusi HCIIOJIB3YIOTCS
14 HuddepenuuanbHble 2 - - - - - - - - 2 - CIeAYIOIINe YIPAXKHEHUS: PACUET 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:
"InddepeHnanbHble COOTHOIEHUS
TePMOANHAMHKH"

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

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 ¥ IoJIroTOBKa K KOHTPOJIBHOI 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
BapHWaHTa MPOEKTHOTO perreHus. [Ipumep
3aaHHSA:

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
Pa3enoB AUCIUTUTUHBI B CAMOCTOSTEILHBIM
TIOUCKOM MaTe€pHralioB AJid paCKpPbITUA TEMbL
IokIaga. Matepuralbl BEITIOTHEHHOH paboThl
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3EHTAIMOHHBIX
cimaiizioB. B xauecTBe TeM JOKIIAIOB CTyICHTAM
MIpeUIaratoTCsl CIeAYIOINEe BAPHAHTHIL:
Hoozomoeka domauwinezo 3a0anus:
IToaroToBKa AOMAIITHETO 3aJaHKs HATpaBJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodecCHOHAIBHBIX 3a1a4. JloMalHee 3a1aHne
BBIIACTCS CTYACHTAM 10 U3YYCHHOMY B pasjiee
"TemnonpoBoaHOCTh. PacuéTHoe 3amanue Nol"
MaTepuany. JJOmoHUTEeTbHO CTYACHTY
HEO0XOIMMO U3YyYUTh JTUTEPATypy 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: J1nst
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
TIPOEKT BHITIONHACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTENN paObOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu 1
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
MIpeaBapUTEIbHBIC pACUETHl OCHOBHBIX
moKasareseld, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHne BBIOIHICTCS
WHIWBUIYaIBHO 10 BapuaHTaM. B kauecTBe TeM
3aJaHus IPUMEHSIOTCS CICAYIOIIHE:
H3yuenue mamepuanog numepamypHsix
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
comta. Pacuér ucredyenus uaeanbHOro rasa u3 cormia JlaBansa. Pacuér reomerpuueckux pa3smepos
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 BoAsHOro napa u3 comia JlaBais. Pacdu€r reomerpuyeckux pasmMepoB
pacmmpsitonielics yactu comia JlaBansa. OcoOeHHOCTH pacuéra HCTEUeHHUHl C MCIOJb30BaHUEM
TaOJMMYHBIX TaHHBIX. JIMHEHAs UHTEPIOIALUS 0 TAOIUYHBIX JAHHBIX 110 IBYM apryMEHTaM.

4.3. TIpouecchl ApocceupoBaHus ra30B 1 napos. MHBepcus
AnmabatHoe apoccenupoBaHue. JuddepeHnnanbHplii 1 HMHTErPAIBHBIA  TpOCcCceTb-2PQEeKT.
Oopamienue B HOMBb AupepeHnInanbpHOro Ipoccenb-3ddekra, Touka nHBepcuu. Kpusast naBepcuu.

J. Tepmodunamu%cxue UUKJIbL MenioCUlossblx, menjioOHaACOCHbIX U XONO0OUNBHBLX YyCmaroB60K

5.1. Iluxnbl ra30TypOMHHBIX SHEPTeTHUECKUX YCTAaHOBOK

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

5.2. HukJibl mapoTypOUHHBIX YCTaHOBOK

[TaporypOuHHas ycTaHOBKa, paboTaromias MO OOBIKHOBEHHOMY UMKy Penkuna. Pacuér
TEXHHKO-D)KOHOMHYECKUX TOKa3areyied nukiaa. Pacuér cpeaHeid temmepaTypbl MOABOAA TEIJIOTHI.
Pacuér TEXHMKO-DKOHOMHUYECKHMX IIOKa3aTelIed LHKJIA € IIPOMEKYTOUHBIM IIEPErPEBOM Iapa.
Pacuér TEXHMKO-d)KOHOMHYECKMX IIOKa3aTelled [HMKJIAa C PEreHEepaTuBHBIM  IOJOIPEBOM
MUTATEIbHOM BO/BI B CMEIIMBAIOIINX U OBEPXHOCTHBIX MMOAOTpeBaTeNsIX 3a cuéT oTOopa mnapa 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. buHapHbie HHUKIBL. PacuéT TEXHUKO-3KOHOMHUYECKHUX
[IOKa3aTeJIe LIUKIIA IapOora3oBO DJHEPreTUUYECKON YCTaHOBKH.

5.3. ObparHbie TEPMOJUHAMUYECKHUE ITUKJITBI

Ha3naueHre XOJIOIMIBHBIX LMKIOB. MX TEXHMKO-DKOHOMHMYECKHE TIOKa3aresnu. Pacuér
TEXHUKO-D)KOHOMUYECKUX TIOKa3aTelied BO3IYIIHO-XOJOAMIBHBIX ycTaHOBOK (BXYVY). Hasnauenue
sneMeHTOB cxeM BXY. CxeMa M UK Mapo-KOMIIPECCHOHHON XonoaniabHo# ycraHoBkH (ITKXYVY).
Pacuér TtexHuko-skoHomuuecknx mokaszareneid IIKXY. Temno-nacocueie ycranoBku (THY).
IIpumenenne THY. Pacuér TexHUKO-35KOHOMUUYECKUX MOKa3arenedn THY.

6. [Ipunyunsvt meniomaccobmena

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 KOHBEKTHUBHOU AU(PQPy3un. 3aKOH COXpaHEHUS IHEPIUH,
YPaBHEHHE DHEPIUH. 3aKOH COXPAaHEHMsI UMITYJIbCA, YPABHEHUE IBHYKCHUS.

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

7. Tennonposoonocms. Pacuémuoe 3adanue Nel

7.1. 3akoH TemnonpoBogHocTH Dypbe

OpnHoMepHBIE CTallMOHApPHBIE 3aJa4d TEIUIONPOBOAHOCTH. Ilnockas creHka. LlwnmHapuueckas
crenka. Cdepuueckas ctenka. Temuonepenaua. Kpuruyeckwii nuamerp u3oisuuu. [TpuHIUmbI
UHTeHCUGUKauu  Temionepenaud. VHreHcudukauus mnocpeactBoM — opeOpenus.  Termo-
IMPOBOAHOCTL BJOJIb CTCPIKHA. TCHJIOHPOBOI[HOCTB TCJI ¢ BHYTPCHHHUMU HCTOYHUKAMHU TCIIJIOTHI.
ITnockoe teno. Llunuuapudeckoe Teno.

7.2. AuddepenunanbHoe ypaBHEHHE TETIONPOBOIHOCTH. KpaeBbie ycioBus. TUIIBI TPaHUYHBIX
YCIIOBUH.

Juddepennmansapie ypaBHeHUs U KpaeBble ycnoBus. [lnactuna. [wmaap. Hecranmonapuas
TEN-JOMPOBOJHOCTh TeJ, OOPa30BaHHBIX IE€PECEUYEHUEM IUIACTHH W LMIMHAPOB. YucIeHHbIe
METO/Ibl TEIIONPOBOIHOCTA. METOJI KOHTPOJIBHOTO 00beMa JIJIsl MTOJIyYEHUS 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. Pacder HecTalMOHApHON TEIUIONPOBOAHOCTH IUIACTUHBI U IUJIMHIPA.
2. Pacuer TeriooOMeHa py KOHJICHCALIMH Mapa Ha MOBEPXHOCTH BEPTUKAIBHOMN IIIACTUHBI
(TpyOsbI). PacueT TerooOMeHa py KOHIEHCALMHU T1apa Ha IOBEPXHOCTH TOPU30HTAIBHOM
TPYOBL.;
3. 3akoHbl u3inyueHus. Pacuer TernnooOMeHa 3Iy4eHUeM sl IPOCTBIX CUCTEM.;
4. Pacder TeIuio0TJauu ¥ TUIPABINYECKOTO COMPOTUBIICHUS IPU TEUSHUH 0JHO(DA3HOM
XKHUJIKOCTH B TpyOax M KaHajax.;
5. Pacuer Temonepenaun yepes miIoCKue, MUIMHIPUIECKIE U CepHUecKue CTCHKH.
6. Pacuer Teruonepenaun yepe3 opeOpeHHbIE IOBEPXHOCTH..;
7. Pacuer TemIo0TAa4YM MPH BBIHYKICHHON KOHBEKIUHU (00TEKaHUH FOPH30HTATIEHON
MIJIACTHHBI).;
8. Pacyer Temonepenaun yepes3 UMIMHAPUIECKHE TPYOBI ¢ u3omsuen. Pacuer
KPUTHYECKOIO AaMeTpa U30JISALHUN. ;
9. Pacuer TeriooTauM U rUIpaBIMYECKOr0 COIIPOTUBIIEHUS B TPYOHBIX MyUYKaXx.;
10. Pacuer yrioBbIx KO3 GUIMEHTOB U3TYyYEHHUS AJIS CIIOKHBIX CUCTEM.;
11. duddepennmanbapie ypaBHEHHSI TEPMOJANHAMHUKH. XapaKTePUCTHUECKUE PYHKITUH,
ypaBHeHMsI Makc-Besuta. J{uddepeniuaibable COOTHOILEHHS MEXy KaJOPHUECKUMH U
TEPMUYECKUMHU (PYHKIUSIMHI COCTOSHHSL.;
12. Pacuer pe3yiapTUPYIOIIMX IOTOKOB U3IYyYEHHMsI JUIsl CJIOKHBIX CUCTEM.;
13. Pacuer TermooOMeHa U3ITy4eHHEM B CHCTEME C M3ITYYAIOIINM U TTOTJIOMIAFOIINM Ta30M.;
14. Pacuer TemooTaaun Npyu KMUIIEHUH Ha OBEPXHOCTH. PacueT kpus3ucos kunenus 1-ro
pozna.;
15. O6paTHbIC TEPMOANHAMUYECKUE LUKIIBL. LIMKIIBI XOJIOAUIBHBIX YCTAHOBOK.
X0JI010TIPOU3BOAUTEIBHOCTD, XOJIOAMIBHBIA K03 uuneHT n sxcepreruaeckuii KIT/{
YCTaHOBOK.;
16. BunapHble IUKIIBI; TEPMOIMHAMUYECKU I UK napora3zoBoil ycranoBku (I1I'Y) ¢ kotiaom-
YTUIM3aTOPOM, n300paskeHue nukia B T,s- quarpamme, MomtHocTs [T, KII/I nukna.;
17. Huxn npocroii razoTypOunHoil yctanoBku (I'TY). Y nenbnast padota u noaBeneHHas
TeroTa, Tepmuueckuil 1 BHyrpennuit KIIJI muxina, momuocts I'TY, nzobpakeHue nukia B
T,s- nuarpamme. Biusaue napamerpos raza Ha KI1/] nuxna;
18. [IpuHuunuaneHas cxema napotrypouHHoil ycranoku (I1TY) u uukn Penkuna. Y nenbHas
pabora, moaBeAeHHAs TerioTa, Tepmudeckuii u BHyTpennnit KI1/] mukmna, momuocts I1TY,
n3o0paxenue ukiIoB B T,s- u h, s- nuarpammax. BiusiHre HauanbHBIX M KOHEUHBIX
napametpoB napa Ha KIIJI nukina Penkuna. [ukn [ITY ¢ npomexyTOUHBIM NEPETPEBOM Mapa.
Huxn IITY ¢ pereHepaTUBHBIM [TOAOTPEBOM IMUTATEIILHON BOJBI,
19. TIporecchbl B HEOXJIaXAAEMbIX U OXJIaKIaeMbIX KoMmIpeccopax. M3o0paxeHue mporeccos
B P,V - 1 h,s - tuarpamMmax, yzesbHasi paboTa KOMIIPeCCOpoB, MOLIHOCTb MpHuBoAa. IIponeccsl
B MHOTI'OCTYIIEHYaTOM KOMIIPECCOPE;
20. ITapameTps! TopmoxkeHus. [Iponecchl B corutax, pacdeT CKOpOCTH M pacxoja rasa u mnapa,
KO3 UIIM-EHTBI CKOPOCTH U pacxojia, U300paskeHue NporeccoB B h,s - u p,v - AuarpamMmax,
BIUsiHUE TpeHus. Kpusuc te-ueHns, KpuTHIEeCKHE apaMeTpbl IOTOKA, CKOPOCTh 3BYKa.
3aKkoH oOpalieHus BO3/IEHCTBHS, T€OMETPHUUECKOE BO3/ICIICTBIE HAa OTOK, TPU PEeKUMa
UCTEUYECHUS U3 CY)KMBAIOIETO0 corua, comio JlaBamns. [Iponeccel B nuddy-3ope, BIusHue
TpPEeHHUSL.
HpoccenupoBanue. OCHOBHOE ypaBHEHHE ainabaTHOro apoccenrpoBanus, 3hdext xoyns-
TomcoHa, KprBast HHBEPCHH, U300paXkeHHe mpoliecca ApoccenupoBanus B h,s- u T,s-
auarpammax.;
21. TepmoauHaMUYECKUE CBOMCTBA PEATLHOIO ra3a, CBOMCTBA BIAXKHOIO Mapa, JTNHUU
(a30BBIX MMEPEX0/I0B B TEPMOANHAMUYECKUX Auarpammax (p,v-, p,T-, T,s- u h,s-),
KpUTHYECKas TOUKa, HaJKpUTHUYECKasi 00JIacTh Ma-paMeTpoB coCTOssHUS. Da30BbIe IEPEXOIbI,
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ypaBHenue Knanelipona — Knaysuyca, npasuio ¢a3 ['n66ca.

TepmoauHaMudeckue nporeccsl peaabHoro rasza. Temiora u paboTa NpoueccoB, TEIUIOTa U
TEXHUYEe-CKas paboTa B MOTOKE pealbHOTO Tra3a, H300paKeHHe MPOIECCOB B
TEPMOJUHAMUYECKHUX AUAarpaMMax.

TepMmuueckue ypaBHEHMs COCTOSIHUS pealbHOrO ra3a. Y paBHeHue Ban-aep-Baanbca u
BUpPHAJIbHOE YpPAaBHEHHE COCTOSIHUA, BUpUaNbHble K03 duunenTsl. [lonodue
TEPMOJMHAMHYECKUX CBOWCTB BEIIECTB, Z, P- AMArpamMmma.;

22. Cmecu razoB. CiocoObl 3a7jaHusl CMECH, NaplHaIbHbIC JaBIE€HUS U 00BEMBI, 3aKOHBI
Janprona u AMa-ra. TepMoiMHaMHUYECKUE CBOWCTBA CMECH MJICAIBHOIO Ta3a.;

23. 3aKOHBI ¥ ypaBHEHUS UACAIBHOrO raza. OCHOBHBIE MPOLIECCHI UICATIBHOIO Irasa,
COOTHOILIEHUS ITapa-MEeTPOB, TEIIOTa U paboTa MPOIIECCOB, PacyeT AJISl Ta30B C MOCTOSTHHOM
TEIUIOEMKOCTBIO U IS Ta30B € TEIUIO-EMKOCTBIO, 3aBUCAILEH OT TEMIIEPATyphl, TEIUIOTA U
TEXHUYECKasi paboTa B MOTOKE Traza. M3o0paxenue npo-1eccos B p,v- U T,s- tuarpaMmax.;
24. Bropoii 3aKOH TepMOJAMHAMUKU. DOPMYIUPOBKH BTOPOIO 3aKOHA TEPMOIMHAMUKH.
OO6patumbie U He-00paTUMBbIE TPOLIECCH, MPUUMHBI HeoOpaTumocTH. Llukn KapHo, Teopembl
KapHo. DOHTpomnus, aHAIMTUYECKOE BBIPAKEHUE BTOPOIO 3aKOHA TEPMOAVMHAMUKY [
00paTUMBIX U HEOOPATHMBIX TPOIIECCOB, PACUYET IHTPOIIUH. ;

25. OcHOBHbIE TEPMUHBI U onpezeneHust. OYHKIUN COCTOSIHUA U (QYHKIUH ITpoLecca.

[lepBsiii 3aK0H TepMOAMHAMUKH. [IpUHIMT SKBUBAJIEHTHOCTH, (POPMYJIMPOBKU U YPABHEHUS
IEPBOro 3aKOHA TepMOAMHAMUKU. PaboTta paciiupenus, BHYTPEHHsISI SHEPIHsl, SHTAJIbIINSA,
TEII0eMKOCTh. [1epBblIii 3a-KOH TEPMOAMHAMMKH ISl IOTOKA BEIIECTBA, ypaBHEHUE
HEepa3pbIBHOCTH, TEXHUYECKas paboTa, SHTAIBIINSL.;

26. Pacuer xapakTepHCTUK BYX(pa3HBIX TOTOKOB. PacueT TeriooTaauu npy KUIIEHUH B
TpyOax. Pacuer kpusucos 2-ro poja.;

27. TepmoimHaMUY€ECKHE MPOLIECCHI BO BIaXKHOM Bo3ayxe. Pacu€r npoieccos ¢
ucnoibp3oBanueM h-d nuarpammer;

28. TepmoinHaMUYeCKHE LIUKIIBI TETIJIOHACOCHBIX YCTaHOBOK. OOpaTHbIN 1k KapHo — nuki
terioHacocHoi ycranoBkH (THY). [IpuHunnuansHas cxema ¥ UK TapOKOMIPECCHOHHBIX
THY B T,s- nnarpamme, otronuTenbHbIi ko3 duument u sxcepreruueckuid KI1/1, momuocts
IPUBOJIA.;

29. Pacuer TemiooTaauu Ipyu cBOOOJHON KOHBEKIIUH. .

3.4. Tembl 1a60paTOPHBIX PadoT

1. JTaboparopHas pabota Ne 13. Teruiootaaya npu nNpoA0abHOM NPOTEKAHUU TIACTHHBI;

2. JJaboparopnas pa6ota Ne 17. TerooTaa4a npu KUIIEHUU BOJIBL;

3. JJaboparopHast padota Ne 18. Onpenenenue koapuIeHTa U3JIydeHHst TBEPJOro Tesa
KaJIOpUMETPUUYECKUM METOJIOM;

4. JIaboparopHas pabota Ne 36 u 36a. Hecranuonapsas rerionpoBogHocTh (OnpeaeneHue
TEIUIOBBIX CBOMCTB MaTepHalioB METOJIOM PETYJIIPHOTO PEXKUMA);

5. JJaboparopHast pabota Ne 32. MecTHas TeI00T1a4ya NpU TYpOYJIECHTHOM JBH)KEHUHU
BO3]lyXa B TpyOe;

6. T/1. JlabopatopHnas pabora Nel. MccnenoBanue npoiecca M30TEPMUIECKOTO CKATHS
rekcadTopuaa cepsr;

7. JJaboparopHast padota Ne 37. TeriooTaa4a mpy nornepeyHoM 00TeKaHUU [IUIIHMHIIPA;

8. Jlabopatopnas pabora Ne 3. OnpeneneHnne TEIIOMPOBOIHOCTH BO3AyXa METOJIOM HarpeToi
HUTH;

9. JlabopaTtopHas padota Ne 19. Onpenenenue yriaoBoro Ko3hduireHTa u3rydeHus MeTO0M
CBETOBOI'0 MOJIETTUPOBAHUS;

10. JIabopatopnas pabota Ned. Onpenenenne n300apHOi TETUIOEMKOCTH U
TEPMOJMHAMHYECKUX CBOWCTB BO3yXa;

11. Jlabopatopnas pabora Ne 10. Termmoornaya mpu cBOOOAHOM JIBXKEHUH KameIbHOU
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JKUJIKOCTH;

12. Jlabopatopnas padora Ne 1. Onpenenenne ko3 duiimeHTa TerIonpoBOHOCTH
TEIUIOU30JISIIMOHHOT0 MaTeprallia METOJOM IIJIOCKOIO CIIOS;

13. T/I. JlTabopaTopHas padota Ne2. M30x0opHOE HarpeBaHUE BOJIbI

Y BOJSTHOTO Tapa;

14. JTabopatopnas pabota Ne 2.0mnpenenenne ko3ppuiimenTa TeraionpoBOIHOCTH
TEIJION3OJISIIITUOHHBIX MaTEPUATIOB METO/I0M TPYOHI;

15. JlabopatopHast pabota Ne 9. MecTHas TerIooTaa4a Mpu CBOOOTHOM JABUKEHUHU BO3TyXa
OKOJIO BEPTUKAIbHOM IIJIACTUHBIL;

16. JlabopatopHas pabora Ne 7. TeriooTaaua ropu30HTAIBLHON TPYOBI IIPH CBOOOTHOM
JBU>KEHUH BO3J1yXa.

3.5 Koncyabranumn

Ayoumopuwie KoHCYIbMAyUU O Kypcosomy npoekmy/pabome (KIIP)

1. Usyuenue anroputma peuieHusi pacu€rHoro 3ananus Ne2. O3HakoMIIEHHE C IIpUMEpaMuU
pacu€ra TpOIECCOB B OWHAPHBIX CMECSX W MpaBHJIAMH IPEICTABICHHS PE3yIbTAaTOB
pacd€ToB

I pynnosvie koncyromayuu no pazoeiam oucyuniunot (I'K)

1. Meronsl pacuéra napameTpoB U QYHKIUN COCTOSIHUS ¢ ToMolIbio Tabau BTU u MO

Hcnonb3oBanue 1octynHeix Web-pecypcoB /i pacuéra TepMOAMHAMUYECKUX ITPOLECCOB

3. O0cyxnenne wmarepuana mo  pasgeny: "uddepeHnmanbHbie  COOTHOIICHUS
TepMOJIUHAMUKH"

4. OOcyxnenue matepuana no pazgeny: "llpomeccsl B peanbHbIX razax" ¢ TOYKH 3PECHHS

MOJIEKYJISIPHOTO CTPOEHHUS BEIIECTBA

OO6cyxxnenue Matepuana 1o pasaeny: "Pacd€rsl mpoieccoB B BOASHOM mape"

OO6cyxaeHue Marepuaia o paszaeny: "VcteueHnue u apoccenupoBaHue ra3os U napos”

OO6cyxnenne Mmatepuana mo pasaeny: "Pacuér repmognnamuyeckux nukioB ['TY"

Ob6cyxaeHue Marepuaia o paszaeny: "Pacuér TepmoauHamMuyeckux nukiaos [ITY"

OO6cyxnenne marepuana mo paszeny: "JlabopaTOpHbIM MpakTUKyM IO TEXHUYECKOU

TepMoJAMHaMHKe"

no

©o~No O

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa He IPeyCMOTPEHBI
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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:

OCHOBHBIE 3aKOHBI TEPMOJINHAMUKHU U KonTponbnas pabora/Kontponbhas pabota

YCIIOBUS UX IPUMCHCHHUS Nel.1. PacueT TepMoIuHAMUYECKIX
MPOLIECCOB UJICAIBHOTO T'a3a ¢ yUeTOM

N-lonk-a + 3aBUCHUMOCTH TEINIOEMKOCTH Ta3a OT

temneparypbl. KoutponbsHas pabora Nel.2.
OmnpeneneHrne TePMOTMHAMUYCCKUX CBOHCTB
U pacyeT MpolecCOB BOJbI U BOASIHOTO Mapa

METO/Ibl pacueTa TEPMOJIUHAMUYECKUX TectupoBanue/3amuTa 1a00paTOPHBIX PadOT

MIPOLIECCOB UJICANBHOTO U PeaibHOro ra3 Ne 1-4

WJ1-1ork-4 L PacuerHo-rpaduyeckas pabora/PacueTHoe

3aganue 1.2. Pacyér nukia cMecu
WJICATIbHBIX Ta30B B S Mponeccax

METOJIMKH pacueTa MpoIeCCOB Konnoksuywm/3ammra ogHON U3

TETUTONIPOBOTHOCTH B DJIEMEHTAX nabopaTopHbIX paboT Nel, No2, Ne3, Ne36a,

KOHCTPYKIIUH, TeIioMaccooOMeHa npu Ne36

CBOOOJTHOM U BBIHYXKJCHHOM N /1-3omk-4 |t KommokBrym/3amnura oqHON U3

KOHBEKIIUH, BYX pasHoro naboparopHbix padboT Nel3, Ne32, Ne37, Ne7,

TEIIOMaccooOMeHa, paiialliOHHOTO N9, Nel0

09, Ne

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/KonTponbHas 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
"TermonpoBOHOCTh, KOHBEKTHUBHBIN

METO/]IbI HHTEHCU(UKALIUN WJI-3omic-4 TEII000MEH, TeMJI000MEHHbIE annapars!"”
TeIIonepe1aun
OCHOBHBIC UCTOYHUKH WHPOPMAITUH O KonTponbras pabota/KoHTposibHas paboTa
Ter10(hU3NIECKUX CBOMCTBAaX N-lonk-6 "TermonpoBOHOCTh, KOHBEKTHBHBIN
TEIIOHOCUTEIIECH TEII000MEH, TEMI000OMEHHBIE annapaTsl”
OCHOBHBIE ITPUHLIUIIBI U3MEPEHUS Konnoksuym/3ammura nabopaTopHoit paboThl
(bu3nIeCcKUX BeTUInH, 00paboTKH Nel7
pe3yIbTaTOB U3MEPEHUN U OLICHKU Ko/ioxBuyM/3aIHTa OHOH 13
TOTpCIHOCTR VJI-20mcs nabopatopHbix padot Nel, No2, Ne3, Ne36a,
Ne36
Komnoksuym/3amura ogHON U3
nabopaTopHbIX padoT Nel3, Ne32, Ne37, No7,
Ne9, Nel0
Ymersb:
IPUMEHSATh OCHOBHBIE MIOHATHS, Konrponsnas pabora/KontposibHas pabora
TEPMUHBI ¥ 3aKOHBI TEPMOJUHAMUKHI Nel.3. Pacuer npoiieccoB B CyKUBAIOLIUXCS
111 onucanus (puzndeckux npoueccos, | M/1-lonk-4 comax U comuax Jlasans.
MIPOUCXOISIINX B TEXHUIECKOM
000pyIOBaHUU
aHATM3UPOBATh, BEIOUPATH U IPUMEHSTH Kontponbnas pabora/KonTponbsHas pabora
METO/bI pacuyeTa OCHOBHBIX Nel.4. PacueT TepMOAMHAMHYECKUX LIUKIIOB
XapaKTEPUCTUK TEPMOJIUHAMUYECKUX N-lonk-4 NapoTypOMHHBIX U Tra30TypOMHHBIX
IIUKJIOB XOJIOIMJIbHBIX, TEIUIOCUIIOBBIX U YCTaHOBOK
TETUIOHACOCHBIX YCTAaHOBOK
CaMOCTOSITENILHO BBIOUPATh U Pemenue 3anau/Pacuernoe 3aganue 1.1.
MPUMEHATH METOJIbI pacteTa Vl-lomca Pacuér cocTosiHMIT B H€aIbHBIX Ta3ax C
TEPMOAUHAMUYECKUX CBOKCTB nmomo1so Tadmun BTU u MDU
WCaTHHOTO M PEaTbHOTO Ta3a
pa3pabatbiBaTh KoMnbioTepHble Moaenn | MJ1-3omk-4 PacuetHo-Tpaduueckas pabota/PacueTnoe
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TECIIOrNAPABIMYCCKUX ITPOLECCCOB

3aJaHue

CaMOCTOSTENILHO aHAJTM3UPOBATh
HPOLECCHI TEIIOMAacCOO0MeHa 1
IMPUHUMATh OINITUMAJILHBIC PCHICHUS IIPU
KOHCTPYHPOBAHUH U IKCILTyaTaluH
TEIIOMAacCOOOMEHHHOTO 000PYI0BaHUS

KomnmokBuywm/3ammra oqHoN U3
nabopaTopHbIX paboT Nel, No2, Ne3, Ne36a,
No36

Kontposbnas padota/KonTponbHas padoTa «

N-3onk-4 TertooOMeH npu (a30BbIX MEPexoIax,
TEII000MEH U3ITy4YEeHUEM)
Konrponsnas padora/Konrponsnas padora
"TemnonpoBOgHOCTb, KOHBEKTUBHBIN
TEI1000MEH, TeMI000MEHHbIE annapaTsl”
CaMOCTOSITENILHO CTAaBUTh U PelIaTh Konnoksuym/3amura nabopatopHoit paboThl
3aJ1a41 TETJIOTUAPABINYECKUX Nel7
TIPOLCCCOB H BBILIOTHATE THCIICHHbIC WU/-3orik-4 Kontponbras padota/KoHTponbHas padoTa «
PacucTbl TerutooOMeH pu (a30BbIX MIEpexoiax,
TEII000MEH U3ITyYCHUEM)
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. 3ammra oHOM U3 nadopaTopHbix padoT Nel, Ne2, Ne3, Ne36a, Ne36 (KosokBuym)
3. 3ammra ogHOM U3 1abopatopHbIX padboT Nel3, Ne32, No37, Ne7, Ne9, Ne10 (KomnokBuym)

Popma peanuzauuu: [TucemenHas 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-rpaduueckas padbora)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHIIIMHE

Oxsamen (Cemecmp Ned)
HToroBas olieHKa = OLIEHKA 3a TEKYIIUH KOHTpoub X 0,4 + oieHKa 3a IPOMEKYTOUHbIN 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. Ocunosa, A. C. Cykomen. — 4-¢ uszf., nepepad. u gom. — M. : Dueprousaar, 1981.
—-416¢c.;

2. Kupwmun, B. A. Texauueckas TepMOuHAMUKA : Y4eOHUK ISl By30B 110 Hamnpasienuto 140100
"Termosnepreruka" / B. A. Kupuuun, B. B. Ceues, A. E. Hleinmn. — 5-¢ usa., nepepad. u 1011
— M. : U3parensckuii nom MOU, 2008. — 496 c. — ISBN 978-5-383-00263-6.
http://elib.mpei.ru/elib/view.php?id=4174,

3. "TenmosHepreTuka v Terorexuuka: Crnpapounas cepusi: B 4 ku. Kn. 2. TeopeTuueckue 0CHOBBI
TEIJIOTEXHUKH. TermIoTeXHUUEeCKUN IKCIIEPUMEHT: CIIPaBOUYHUK", (4-€ U31., CTepeoT.),
WznarensctBo: "U3narensckuit njom 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 PACTIPOCTPaHsieMOe MPOrpaMMHOe o0ecneYeHne:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / OnepanrionHas cucrema cemeicTra Linux;

3. Acrobat Reader;

4, SmathStudio.

5.3 UaTepHeT-pecypcesl, BKIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 9BC "YHuBepcuTerckas 0udIHOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

. Hayunasi 3;iekTponnas 6udsmoreka - https://elibrary.ru/

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

. Baza nannbIx ;xxypHasoB m3nareabcrsa Elsevier - https://www.sciencedirect.com/

. DJIeKTPOHHBIE pecypchbl U3aaTesbcTBa Springer - https://link.springer.com/

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

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

. HannonasnbHasi 3JieKTpoHHast GudamoTeka - https://rusneb.ru/

. 9BC "Koncyabsrant ctynenra' - http://www.studentlibrary.ru/

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

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

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

13. ba3a nannbix u3narejancrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

14. ba3za naunblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

15. KypuaJjs! m3nareancrsa Cambridge University Press - https://www.cambridge.org/core
16. ba3a nannbix IEL uznareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

OooO~No ol wiN
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHunst Homep ayauropun, OcHanrenue
HANMMEHOBaHHUeE
VYueOHbIC ayAUTOPUHN K-120, MamuHHbIMA cepBep, KOHAUIMOHEP
JUJTA IPOBEICHUSA 3an MBI
JIEKIIMOHHBIX 3aHATUH U B-308, YueOnas napTa co CKaMbei, CTOJI IPEeno1aBaTes,
TEKYILET0 KOHTPOJIA ayIUTOpHUSs TpuOyHa, JOCKAa MEJIOBast, MUKPOQOH,

MYJIBTUMEAUMHBIN POEKTOP, SIKPaH, 10CKa
MapKepHasi, TeXHUYecKas arraparypa,
KOMIIBIOTEP MEPCOHATBHBINA, KOHAULIMOHED

VY4eOHble aynuTopun
JUISl IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

b-409, YuebHas
ayJIUTOpUs

CTOJI TIPEIoIaBaTesi, CTOJ, CTYI, JOCKa
MeJIOBasi, MyJIbTUMEIUUHBIN POEKTOP, SKPaH,
JIOCKa MapKepHas

VY4eOHble aynuTopun
JUTSL IPOBE/ICHUS
1ab0paTOPHBIX 3aHATUI

B-209/10, Yuebuas
nabopaTopus
TemioMaccooOMeHa

pabodee MeCTo COTPYAHHKA, CTYII,
KOMIIBIOTEPHAsI CETh C BBIX0JI0OM B MIHTEpHeT,
1a00paTOPHBIN CTEH, KOMIIBIOTEP
MePCOHANBHBIN, IPUHTEP, HHBEHTAPh
y4eOHBIH, CTeH]] HH)OPMAITMOHHBIN

B-205, YucOnas
naboparopust
TEXHHUYCCKON

TEPMOIMHAMUKHU

pabodee MECTO COTPYIHUKA, CTOI
IperoaaBaresis, CTol, mKad st JOKYMEHTOB,
mkad 71 0J1eKIbI, KOMITBIOTEPHAsS CETh C
BBIX0/I0M B IHTEpHET, KOMITBIOTEP
MePCOHAIIbHBIN, HHBEHTAPh
CTEIMATM3UPOBAHHBIN, CTEH/T TA00PATOPHBIA,
yueOHO-HarIsHOe Tocooue

VY4eOHble ayuTopun

b-413, YuecOuas

CTOJI TIPENOIaBaTelis, CTOJ, CTYJI, JOCKa

JUTS1 IPOBEJICHUS ayIUTOpUs MeJIoBasi, MyJbTUMEINUHBINA TPOEKTOP, IKPaH,
IIPOMEKYTOUHON JIOCKa MapKepHast
aTTecTaluu
ITomemenus s HTB-303, Jlekuunonnas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSATEIbLHOM ayIUTOpUs IMMCHbMEHHBIHN, BENIAJIKa AJIST OJIEKIE],
paboTsl KOMITBIOTE€pHAs CETh C BbIX0J0M B MHTEpHET,

KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHJIUITHOHED

Tlomentenus niist
KOHCYJIbTHPOBAHUS

b-413, YueOnas
ayTUTOpUS

CTOJI IIPENOAaBaTelisd, CTOJ, CTYJI, JOCKa
MeJI0Basi, MyJIbTUMEIUUHBIN ITPOEKTOP, IKPaH,
JIOCKa MapKepHas

[Tomewmenus nis
XpaHeHUs
obopynoBaHus U
yueOHOr0 MHBEHTaps

Bb-400/1, ITomenienue
nupekuun JHMU

CTeJIaX, CTOM, mKad
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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 padora Nel.l. Pacder TepMOIMHAMUYECKUX MPOIIECCOB UIACATHHOTO Tra3a ¢ Y4eTOM
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 nporeccax (PacuerHo-
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 TepMOAMHAMUYECKUX IUKIIOB MAPOTYPOUHHBIX U
ra3oTypOuHHbIX ycTaHOBOK (KoHTposibHas paboTa)

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:
3amuTa ogHOM U3 1abopatopHbix paboT Nel, Ne2, Ne3, Ne36a, Ne36 (KommokBuym)
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)

Pacuernoe 3ananue (PacuetHo-rpaduueckas paborta)

3amuTa ogHON K3 naboparopHbix padoT Nel3, Ne32, Ne37, Ne7, Ne9, Nel0 (KomnokBuym)

By npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Hnanexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep N KM: 7 8 9 10 11 12
pasiena e et Henenst 14 [ 8 [ 10|12 4 | 16
KM:
1 [TpuHIMIEI TeTITIOMaccoOMeHa
11 3aKOHBI TIEPEHOCA TETUIOTHI, BEIIECTBA, + N
' umnynbca. TemoooMeH
12 Temneparypuoe nosne. M3orep-mbl. ['paareHT + +
' temrneparypsbl. [[TOTHOCTh TEIIOBOrO MOTOKA
2 TermonpoBoaHocTh. PacuérHoe 3aganue Nel
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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, %: | 20 15 15 15 15 | 20
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