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ITepeuyenn cBeenuii 0 padoyeii nporpaMmme MoayJist

YueTHLIE JaHHBIE

Oo0pa3oBare/1bHasi IPOrpaMma

1. I'a30Bble, MapoBble TYPOUHBI U IBUTATENN
BHYTPEHHETO CrOPaHUs

2. DHepreTUuYecKoe MaluIMHOCTPOEHUE

Koa OI1
1.13.03.03/33.01
2.13.03.03/33.03

HanpasJjieHue noaroroBKu
1. DHepreTryecKkoe MalIMHOCTPOEHUE

Koa HanpasJ/ieHusi 1 YpOBHSI IOATOTOBKH
1. 13.03.03

HporpaMMa MOAYJISL COCTaBJICHA aBTOPAMMU:

Yuenasn
Damvuansa Ums
Ne n/m CTeleHb, YYeHoe JoaxHOoCTH Hoapasaenenue
OTt4yecTBO
3BaHMe
1 Kopones Bragumup | a.1.H., mpodeccop npodeccop TernosHepreTuku u
Huxonaesuu TETUIOTEXHUKHU
CoraacoBaHo:

VYrpasieHue o0pa3oBaTeIbHbIX MPOrpaMm

P.X. TokapeBa




1. OBIIAA XAPAKTEPUCTHUKA MOYJIA Tennorexuuka

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

B MonayJe «TennoTexHuKa paccMaTpuBaAOTCA OCHOBHBIC TTOHATUS TepMO,[[I/IHaMI/IKI/I? 3aKOHbI
TCPMOANHAMUKHU, ITPUHITUIIBL S(b(beKTI/IBHOF (¢} HpCO6pa3OBaHI/I$I TCIIJIOTBI B pa60Ty B TCIIJIOBBIX IBUTATCIIAX,

HOPOLIECCH  TEMIOMAacCOOOMEHa. Mopyns
«Temnomaccoodmen», «IIpoekt o moaymio TerioTexHukay.

1.2. CTpykTypa u 00beM MOy

BKJIFOYACT JUCHUITIIIMHBI: ((TepMOIII/IHaMI/IKa»,

Tabmumna 1
O0beM AUCUUITAH MOIYJIS
Ne H BCEro MOAYyJisl B 3a4€THBIX
l'[epeqem, AUCHUILIMH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA

n/n eTHHUIAX
1 TennomaccoobmeH 4
2 [Ipoext no moxymo Temrorexuuka 1
3 TepmoauHamuka 5
HUTOI'O no moaymto: 10

1.3.I1ocsieqoBaTeIbHOCTL OCBOCHHSI MOY Il B 00pa30BaTe/IbLHOM IporpaMme

IIpepekBH3UTBLI MOAYIS

1.

«I'naporazoauHamMuKay

MOYJIst

HOCTpeKBI/I3I/ITbI N KOPCKBU3UTDLI

1.

«["a3oTypOuHHBIE U TAPOTYPOUHHBIE
YCTaHOBKM»

1.4. Pacnpeniesienne KoMIneTeHUIMMT

00y4eHUs1 (MHIMKATOPHI) 10 MOXYJIIO

N0 IUCHMIVIMHAM MOIYJIsl, IUIAHMpPYeMble PpPe3yJbTaThl

Tabmuma 2
Ilepeuennb
Kox u HaumeHoBaHMe Ili1anupyemble pe3yibTaThl 00yUeHUus
AUCHUTLIUH
KOMIIETeHIMH (MHAMKATOPBI)
MOYJIfA
1 2 3
IIpoexkrt o OIIK-1 - Criocoben 3-1 - I[IpuBecTn npuMeEpPHI OCHOBHBIX
MO/IYJTIO (hopMyIHUpOBATh U PelIaTh | 3aKOHOMEPHOCTEH pa3BUTHSI IPUPOIHI,
TennmorexHuka 3a/1a4¥, OTHOCSIIHECS K YeloBeKa U 00IIecTBa
po(heCCUOHATBHON
pog 3-2 - O60CHOBATh 3HAYMMOCTH UCTIOIH30BAHMS
NEeSTEIbHOCTH, IPUMCHSIS
(yHIaMEHTABHBIX €CTECTBEHHOHAYYHBIX U
(dyHIaMeHTaIbHBIC 3HAHUS .
¢dbunocodckux 3HaHUM B GOPMYITHUPOBAHUH U




OCHOBHBbBIX
3aKOHOMEPHOCTEN
pa3BUTHUS IPUPOILI,
YyeJoBeKa U 00ImecTBa

penieHnu 3ana4d npodeccrnoHaIbHOM
NEITENbHOCTH 3HAHUU

V-1 - Mcnionb30BaTh MOHATUITHBIN amapar u
TEPMHUHOJIOTHIO0 OCHOBHBIX 3aKOHOMEpPHOCTEN
Pa3BUTHUS IPUPOJIBI, YEIOBEKA U 00LIeCTBa PU
(bopMyIUpPOBaHUM U PEILICHUU 3a7a4
npodeccroHaNbHO 1eATeTbHOCTH

V-2 - Onpenensate KOHKPETHBIE IIyTH PELIECHUS
3a/1a4 MpodecCHOHAIBHON IeATEeIbHOCTH Ha
OCHOBE (hyHIaMEHTAIBHBIX
€CTECTBEHHOHAYYHbIX 3HAaHUU

I1-1 - PaboTas B komane, GopmMyIupoBaTh U
pelaTh 3a/1aui B paMKax IMOCTaBJICHHOTO
3aJJaHHs, OTHOCSIIIHECS K 00JIACTH
poeCCHOHATILHOM JIeATEIIbHOCTH

-1 - JleMoHCTpUpOBaTh YMEHHE YPPEKTHBHO
paboTaTh B KOMaHIe

OIIK-2 - Cnocoben
(hopMaIM30BBIBATH U
pelIaTh 3a1a4m,
OTHOCSIIHECS K
npoeCCHOHATLHON
NEeSITeNIbHOCTH, UCTIONB3YS
METO]Ibl MOACTUPOBAHUS U
MaTeMaTUYECKOT0 aHaIu3a

3-1 - [IpuBecTu npuMepbl UCTOIL30BAHUS
METOJI0OB MOJICTTMPOBAHUS U MaTEMaTHIYECKOTO
aHaJlM3a B PEIICHUH 3a]]a4, OTHOCSIIHUXCS K
npodeccroHaNbHOI eATeTbHOCTH

3-2 - [lepeuncautsb U gaTh KpPaTKyIo
XapaKTePUCTHKY OCBOCHHBIM 33 BPeMsI
00y4YeHHS MTaKeTaM MPUKIIATHBIX TIPOTPAMM,
MCTIOJB3YEMBIX JUUIsI MOJICTTMPOBAHUS TIPU
pelIeHnH 3a1a4 B 00J1aCTH NMPOoQpecCHOHATbHON
JeSITeTbHOCTH

VY-1 - O00CHOBaHHO BBIOPATh BO3MOYKHBIE
METO/Ibl MOJEIMPOBAHUS U MATEMATHYECKOTO
aHalM3a JUIsl PEATIOKEHHBIX 337124
npodeccroHaNbHOM IeATeTbHOCTH

V-2 - BeiOupath nakeThbl NPUKIaIHbIX
MIPOrpaMM ISl UCIIOJIb30BAHUS UX B
MO/IETTUPOBAHUY TPU PELLIEHUH TOCTABICHHbIX
3a1a4 B 00sacTH TpoeCcCHOHATBHON
JeSITeNIbHOCTH

I1-1 - Pemars mocraBiaeHHBIE 3a0a4H,
OTHOCALIMECS K 001aCTH MPO(HeCCHOHAIBHON
NEesATEeIbHOCTH, UCTIOJIb3Ysl OCBOEHHBIE 32 BpEMS
00ydeHHsl TaKeThl MPUKIAIHBIX TPOTpaMM st
MOJEJIIMPOBAHUS U MATEMATHUYECKOT0 aHaJIn3a

-1 - CmocobHOCTh K caM000pa30BaHUIO, K
CaMOCTOSITEILHOMY OCBOCHHUIO HOBBIX METOIOB
MaTEeMaTHYECKOTO aHAJIN3a U MOJICITHPOBAHUS




OIIK-3 - Crocoben
MIPOBOJIUTH UCCIIEAOBAHUS
U U3BICKAHUS IS
PEIICHUS TTPUKIIATHBIX
WHXXEHEPHBIX 3a/1a4
OTHOCSIIUXCS K
npo¢ecCuoHAITBHON
JIeITEIILHOCTH, BKITFOYast
MPOBEJICHUE U3MEPEHUM,
IJITAHUPOBAHUE U
MTOCTaHOBKY
AKCIIEPUMEHTOB,
WHTEPIPETAIHIO
MOJTYYEHHBIX PE3YIHTATOB

3-1 - U310%kUTh OCHOBHBIE PUEMBI U METO/IbI
MPOBEICHUS UCCIICIOBAHUI U U3BICKAHU,
KOTOPBIE MOTYT OBITh UCITOJIb30BAHBI JIJIS
pelieHus: OCTaBICHHBIX MPUKJIAAHBIX 33124,
OTHOCSIIIHXCS K TPO(HEeCCHOHATTLHOM
JIeITSIHOCTH

3-2 - XapakTepu3oBaTh BO3MOKHOCTH
JOCTYIHOM MCCIIEZIOBATEIbCKOM anmaparypbl
JUIS pealin3aliy MpeoKEHHBIX TPUEMOB U
METOJOB PEUICHUs MOCTaBICHHBIX MPUKIAIHBIX
WHXEHEPHBIX 33/1a4 OTHOCALIUXCS K
npodeccroHaNbHOM eI TeTbHOCTH

3-3 - Onucarh IOCIEI0BATEILHOCTE TEHCTBUI
pu 00pabOTKe ¥ MHTEPIIPETAIIMHN TTOJTYICHHBIX
pe3yJIbTaTOB UCCIECIOBAHUI U U3BICKAHUI

VY-1 - O6ocHOBaTH BEIOOP MPHUEMOB, METOIOB U
COOTBETCTBYIOIIIEH anmnaparypsl s
IIPOBEJICHUS UCCIEA0BAHUN U U3bICKaHU,
KOTOpBIE [TO3BOJISIT PEIIUTD IOCTABIEHHBIE
IIPUKJIAJIHBIE 3a/1a4M, OTHOCSALIUECS K
npoeCCUOHATIBHOMN 1eATEIbHOCTH

VY-2 - Onpenensts nepeyeHb HEOOXOAUMBIX
pPECypcoB U BpEMEHHBIE 3aTPaThl IPH
COCTaBJICHUH TUIaHA MTPOBEIACHUS
HUCCIIEIOBAaHNU U N3LICKAaHUI

V-3 - AHanu3upoBaTh U OOBSICHUTH
IIOJIy4YE€HHBIE PE3YJIbTAThl NCCIIEI0OBAaHUHI U
U3BICKaHUU

II-1 - [ToArOTOBUTE M IPOBECTH
JKCIEPUMEHTAIBHBIE U3MEPEHHS],
WCCIEA0BaHUS U U3bICKAHMS ISl PELLICHUS
IIOCTABJICHHBIX NPUKJIAJHBIX 3a7a4,
OTHOCALINXCS K MPO(ecCHOHANBHOM
JEATEIIBHOCTH

I1-2 - IlpencraBuTh MHTEPIPETALIUIO
MOJTYYCHHBIX PE3yJIbTaTOB B (hOpME HAYYHOTO
JoK1aaa (CooOIeHMs)

[1-3 - CocTaBuTh IUIaH POBEAECHUS
HCCIEIOBAHNN U N3BICKAHUI, BKIIOYAIOIINH
nepevYeHb He0OXOIUMBIX PECYPCOB H
BPEMEHHBIC 3aTPaThI

-1 - [IposIBIIATH 3aMHTEPECOBAHHOCTD B
COJIEp’KaHUU U pe3ysbTaTax
HCCIIeI0BATENBLCKOM PabOTHI




I1K-4 - Cnioco6en
OCYLIECTBJIIATh
IMPOYHOCTHBIC,
TUJIPOJAVHAMHUYECKUE U
TCINIOTEXHUYCCKUEC
pacyeTsl ¢ y4eTOM
0CcoOeHHOCTEHN pabounx
MIPOIIECCOB B
OHEPICTHUCCKNX MalllMHaxX
Y YCTaHOBKaX

(I'a3oBbIC, MapOBBIEC
TYpPOUHBI U IBUTATEJIN
BHYTPEHHEr0 CrOpaHusi)

3-2 - Onucarh THOOBBIE KOMITOHOBKH
obopynoBanus [ITY u I'TY

V-2 - [IpoBecTy TEpPMOJUHAMUYECKUN pacyeT
uukia [ITY u I'TY npu pa3inudHbIX UCXOTHBIX
JAHHBIXH TETJIOBOM pacyeT TeTI00OMEHHUKA

I1-2 - OcyuiecTBiIATh pacueT pa3IndHbIX
TEIUIOBBIX U TeXHOJOrHueckux cxeM IITY u
I'TY u TennooOdMeHHOT0 000pYI0BaHUS

IIK-12 - CiocobeH
BBITIOJTHATH PAaCYeThI
TEIUIOBBIX,
THJIPaBIMYCCKHX,
a’pOTMHAMUYCCKUX
IIPOIIECCOB B
000pyI0BaHUU U
TPYOOIIPOBOTHBIX
chcTeEMax

(Jueprernyeckoe
MAIIUHOCTPOEHME)

V¥-1 - Onucarp rpaduyecku 1 aHATUTHYECKH
TEPMOIMHAMHUYECKHUH npouecc padouero rena

V-3 - YcranaBiMBaTh NOCIE0BATENBHOCTD
(anmropuTMBl) pacueToB

V-4 - BpiOupatb KOMIIBIOTEPHBIE IPOIPAMMBI,
MIPUTO/IHBIE JUIsl PAKTUYECKOTO IPUMEHEHMSI B
pacueTax npoLeccoB

I1-1 - BbINOAHUTH pacueTsl Mpolecca
OKHCJIEHUS TOIUIMBA, UCTIAPEHUS U
KOHJICHCALlUM BOJSIHOTO I1apa U XJIaJarcHTa,
OCYILIEHUS U YBIIAXKHEHUS BO31yXa, PaCUeThl
THIPaBIMYECKUX TIOTEPh B TPYOOIPOBOIHBIX
cucTremax

I[1-2 - Onpenenuts napaMeTpsl paboyero Tena B
3aJlaHHOM TOUYKE LIMKJIA 0 JuarpaMmam Uiu
TaOJIMIIAM COCTOSIHUS

[1-3 - Onpenenuts TepmoanHamuyeckuii KIT/{
[MKJIA TI0 ArarpaMme pabodero mpoiecca

I[1-4 - [IpuMeHSTh COOTBETCTBYIOMIMN (PUZUKO-
MaTeMaTHYECKUH anmnapar, MeTOAbl aHaIu3a 1
MOJEJIMPOBAHUS, TEOPETUYECKOIO U
JKCIEPUMEHTAIBHOIO HCCIEN0BaHUS IPU
pelieHnr npodeccuoHaNbHBIX 3aa4

I1K-13 - Cnocoben
OCYIIECTBIIATH
IMPOYHOCTHBIC,
TUIPOANHAMUYECKUE U
TCIINIOTCXHNUYCCKHUC
pacyeThl ¢ y4ETOM
ocobeHHOCTEH pabounx

3-2 - OnucaTh THOOBBIE KOMIIOHOBKH
000pyI0BaHUs YHEPTOYCTAHOBOK

V-2 - IIpoBecT TepMOJUHAMHYECKHH pacuer
LMKJIa SHEPTOyCTAaHOBOK IIPU Pa3IMYHBIX
WCXOJIHBIX TAHHBIX U TEIJIOBOM pacyeT
TEII000MEHHUKA




MPOLECCOB B JABUTATEISAX
BHYTPEHHETO CrOpPaHUs

(I'a3zoBbIC, MapoBbIE
TYpOMHBI U ABUIaTEH
BHYTPEHHEIr0 CropaHus)

I1-2 - OcyuiecTBIATh pacueT pa3IndHbIX
TEIUIOBBIX U TEXHOJIOTUYECKUX CXEM
9HEPrOyCTaHOBOK

[1K-15 - Cnocoben
TFOTOBUTL IMMPOCKTHYIO
AOKYMCHTAIUIO 1O
OTACJIBHBIM Y3JIaM U
aJeMeHTaM 000pyA0BaHuUs
W NPUHOUITAJIbHBIX
TEXHOJIOTHYECCKUX CXEM
OHCPTrOMCTOYHUKOB U
CUCTEM DHEPTrOCHAOKECHHS

(QHepreTnueckoe
MAIIUHOCTPOCHHE)

3-2 - [lepeuncianTb OCHOBHBIE TIpaBUIIa
odopmiteHus rpaUIECKON U TEKCTOBOM YacTH
MIPOEKTHOM TOKYMEHTALIMU

V-1 - ®opmynrupoBaTh TEXHUYECKOE WU
CXEMHOE pelieHne rpaduuecKuMu CpecTBaMu

V-2 - IIpaBUiabHO HHTEPIIPETUPOBATH
0003HaYCHHE HIIEMEHTOB Ha TEXHOJOTHUECKUX
cxemax

V-3 - UnentudunupoBath Ha YepTekKax y3ibl,
3JIEMEHTBI, YaCTU 000PYJOBaHUS
YHEPrOMCTOYHHUKOB

I1-1 - OdopMIATH NPOEKTHYIO TOKYMEHTALIUIO,
MOSICHUTEIIbHBIE 3aIIUCKH, IPE3ECHTALNN B
CMELUATU3UPOBAHHOM U 00I1€ TPUMEHIEMOM
MIPOTPaMMHOM 00€CIIeUeHUH B COOTBETCTBUU C
npaBuiIamMu opopmieHus rpaduuecKoil u
TEKCTOBOW YaCTH IPOEKTHON JOKYMEHTAlUU

[1-2 - UmMeTh mpakTUYECKUI OTIBIT
HCIIOJIb30BAaHUsI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH JIJIs1 pelIeHUs
3a/1a4 npodeccuoHaNbHON 1eATeIbHOCTH

Termromaccooome
H

OIIK-1 - Criocoben
(hopMyJIHpPOBATh U PEIIaTh
3a]1au, OTHOCSIIIUECS K
npodeccrnoHaTBHOM
JESITeIbHOCTH, TIPUMCHSISI
byHIaMEeHTaIbHBIC 3HAHHSI
OCHOBHBIX
3aKOHOMEPHOCTEM
pa3BUTHS IPUPOIHI,
YyejIoBeKa 1 00IIecTBa

3-1 - [IpuBecT npuMeEpPbI OCHOBHBIX
3aKOHOMEPHOCTEN Pa3BUTHSI IPUPOJIBI,
4eJloBeKa U 00I11ecTBa

3-2 - O60cHOBATh 3HAYMMOCTh HCTIOIb30BaHUS
(yHIaMEHTAIBHBIX €CTECTBCHHOHAYYHBIX U
¢dbunocodckux 3HaHUIA B GOPMYITUPOBAHUH U
peleHnH 3a1a4 poQecCHOHaTbHOM
JeSITeIbHOCTH 3HAHUI

V-1 - cnonb3oBaTh NOHATUIHBIN annapatr u
TEPMHUHOJIOTHI0 OCHOBHBIX 3aKOHOMEPHOCTEN
pa3BUTHS IPUPOJIbI, YEIOBEKA U O0OLIeCTBa IIPU
(bOopMyYIHPOBAHUY M PEIICHUH 3324
po¢eCCHOHANTBHON IEATETEHOCTH

VY-2 - Onpenensats KOHKPETHBIE MTYTH PEIICHUS
3a/1a4 npodeccuOHANbHON 1eATeIbHOCTH Ha
OCHOBE (hyHIaMEHTAIbHBIX
€CTECTBEHHOHAYYHbIX 3HAaHUU




I1-1 - PaGoras B komanze, popMyInpoBaTh U
pelaTh 3a/1a4i B paMKax IMOCTABJICHHOTO
3aJJaHNsA, OTHOCAIINECS K 00JIaCTH
poecCHOHATBHOM IeATETbHOCTH

-1 - JlemoHcTpupoBaTh yMeHHE 3PHEKTHBHO
paboTaTh B KOMaHie

OIIK-2 - Criocoben
(hopMann30BBIBATH U
pelaTh 3a/1auu,
OTHOCSIIHECS K
npodeccrnoHaTEHOM
ACATCIIBHOCTH, UCIIOJIB3Ys
MCTOABI MOJACINPOBAHUA U
MaTeMaTHYECKOTO aHaIn3a

3-1 - [IpuBecTH npuMepsl UCTIOIb30BAHUS
METOIOB MOJICIIUPOBAHMS U MATEMATHYECKOTO
aHaM3a B pEIICHUH 3324, OTHOCSIIUXCS K
poecCHOHATEHOM e TETbHOCTH

3-2 - [lepeunciuTh U AaTh KPATKYIO
XapaKTePUCTHKY OCBOCHHBIM 32 BPEMsI
o0y4eHHs makeTaM MPUKIIATHBIX POTrpamm,
WCIOJIb3YEMBIX JJII MOJICTHPOBAHUS TPU
pelIeHnH 3a7a4 B 00J1aCTH MPoQeccCHOHANBHON
NEeSATEIbHOCTH

V-1 - O60cHOBaHHO BBIOPATh BO3MOYKHBIE
MCTOABI MOACIHNPOBAHUA U MATCMATUICCKOT'O
aHaM3a JJIsl IPEIOKCHHBIX 337124
poeCCHOHANTBHON EATETLHOCTH

VY-2 - BeiOupath nakeThbl NPUKIaAHBIX
MporpamM JUisi HICTIOJIb30BaHUS UX B
MOJIETTUPOBAHUY TIPU PELLIEHUH IOCTaBICHHbIX
3aja4d B 00J1acTH Mo ecCHOHATBLHON
JESATEIBHOCTH

I1I-1 - PemaTe mocTaBJIeHHBIE 3a7a9H,
OTHOCSIIHECS K 00J1aCTH TPO(eCcCUOHAIBHON
NeSITeIbHOCTH, UCIIOJIb3YSl OCBOEHHBIE 3a BpeMs
o0y4deHusl MaKeThl MPUKIAIHBIX IPOrpaMM st
MOJICJIMPOBAHUS U MATEMAaTUYECKOr0 aHAJIN3a

JI-1 - CnocoOHOCTH kK camo00pa30oBaHUIO, K
CaMOCTOSITEIbHOMY OCBOCHHIO HOBBIX METOJIOB
MaTEMaTUYCCKOTO aHAJIN3a U MOACTIUMPOBAHUA

OIIK-3 - Cnocoben
MIPOBOIMTH UCCJICTOBAHUS
W U3LICKaHUS IS
PEIICHHUS TTPUKITATHBIX
HWHXCHEPHBIX 33124
OTHOCSIIIUXCS K
npodeccrnoHaIbHOM
JEATEILHOCTH, BKIIFOYast
MIPOBEJICHUE U3MEPEHUH,
TUTAHUPOBAHKE U
MMOCTAaHOBKY
JKCIIEPUMEHTOB,

3-1 - U310XUTh OCHOBHBIE IPUEMBI U METO/IBI
MPOBEJICHUS UCCIICIOBAHUIN U U3BICKAHUIA,
KOTOPBIE MOTYT OBITh UCIIOJIB30BAHBI IS
pelieHus TOCTaBICHHBIX TPUKJIATHBIX 337124,
OTHOCSIIUXCS K MPOGeCCHOHATHHOM
IEeITEIbHOCTU

3-2 - XapakTepu30BaTh BO3MOKHOCTH
JOCTYITHON MCCIIEJIOBATEIBCKOM anmaparypbl
JUTSL pealli3aliy PEIOKEHHBIX IIPUEMOB U
METOJIOB PEUICHHSI IIOCTABICHHBIX MPHUKJIATHBIX




UHTEPIIpETALINIO
MIOJIyYE€HHBIX PE3YyJIbTaTOB

HWHXKCHCPHBIX 3a/1a4 OTHOCAIIHUXCA K
npodecCroHALHOM eI TeTbHOCTH

3-3 - Onucath NOCIEA0BATEILHOCTD IEUCTBUN
pu 00pabOTKE ¥ MHTEPIIPETAIIUHN TTOJTYISCHHBIX
pe3yJIbTaTOB UCCIICIOBAHUIN U U3BICKAHUI

VY-1 - O6ocHOBaThH BEIOOP IPUEMOB, METOJIOB U
COOTBETCTBYIOILIEH anmapaTypsbl A7
MPOBEICHUS UCCIICIOBAHUIN U U3BICKAHUIA,
KOTOPBIE MO3BOJISIT PEIINUTh MIOCTABIICHHbIE
MIPUKJIAIHBIE 33]]a9, OTHOCSIIUECS K
poecCHOHATBHOM IeATEeTbHOCTH

VY-2 - Onpeaensath nepeueHb He0OOXOAMMBIX
pPECYpCOB U BpEMEHHBIE 3aTPaThl PH
COCTaBJICHUH TUIaHA MTPOBEIACHUS
HCCIIEOBAHNM 1 M3BICKAaHUI

V-3 - AHanu3upoBaTh U OOBSICHUTH
MOJTyYCHHBIC PE3YJIbTATHI UCCIICIOBAHUN U
W3BICKAHU U

[1-1 - IToArOTOBUTH M TPOBECTH
AKCTIEPUMEHTAJIbHBIC U3MEPCHHUSI,
WCCIEA0OBAHUS U U3BICKAHHMS JIJIs1 PEIICHHMS
MMOCTABJICHHBIX MPUKJIATHBIX 33124,
OTHOCSIINXCS K MPOGeCCHOHATBHOM
JIeITETLHOCTH

I1-2 - IlpencraBuTh MHTEPIPETALIUIO
MOJTyYSHHBIX PE3yJIbTaTOB B (hOpME HAyUIHOTO
ToKJaaa (CooOIeH s )

I1-3 - CocTaBuTh IJ1aH MPOBEACHUS
HCCIIEJOBAHNHN U M3BICKAHUH, BKIIOYAFOIIHI
nepeueHb He0OXOAMMBIX PECYpPCOB H
BpEMEHHBIE 3aTPAThI

-1 - [IposIBNIATH 3aMHTEPECOBAHHOCTD B
COJIEP’KaHUU U PE3yNIbTaTax
HCCIIEI0BATENbCKON pabOThI

[1K-4 - Cniocoben
OCYIIECTBIIATh
NPOYHOCTHEIE,
THIPOJMHAMHYECKHE U
TETIOTEXHUYECKHE
pacyeTsl C y4eTOM
ocobeHHOCTeH pabounx
MIPOIIECCOB B
IHEPreTUYECKUX MallHAX
M YCTaHOBKax

3-3 - OnucaTh METO/IbI TEIJIOBOTO pacuera u
TEIJIOBOTO OaJlaHCca Pa3InIHBIX
SHEPTrOyCTaHOBOK

3-4 - XapakTepu30BaTh OCHOBHBIC (PH3UYECKHEC
CBOICTBA XKUJKOCTEN U Ta30B

3-5 - ChopmynupoBaTh 3aKOHBI COXPAHCHHSI U
MpeBpaIEHHs SHEPTUN TPUMEHUTEIHHO K
CUCTEeMaM Iepeiayy TeIJIOThI




(I"'azoBble, mapoBbIe
TYpOMHBI U IBUTATEJH
BHYTPEHHEro CropaHus)

3-6 - Ilonumate pu3n4ecKre OCHOBBI
IKCIIEPUMEHTA U CIIOCOOBI UX peann3aIiu

V-3 - Pemars 3a7a4M, CBA3aHHBIE C TEIIJIOBBIM
pacyeToM TEeII000MEHHUKOB
SHEPTOyCTaHOBOK

V¥-4 - PaccunThiBaTh TEMIEPATYPHBIE 110JIS B
IIOTOKAX TEXHOJIOTMYECKUX KUIKOCTEU U
ra3oB, B 2JIEMEHTaX KOHCTPYKLHI
9HEProyCTaHOBOK

V-5 - U3mepsaTh OCHOBHBIE MapamMeTPhl
00BEKTA C MOMOIIBIO TUITOBBIX U3MEPUTETHHBIX
puOOPOB, OLIEHUBATH OTPEIIHOCTH
U3MEpPEHUI

I1-3 - ITonp30BaThCS OCHOBAMU pacyeTa
IIPOLECCOB TEIJIOMACCOIEPEHOCA B JIIEMEHTaX
TEIIOIHEPTETUIECKOr0 000PYAOBAHUS

I1-4 - Ucnionp30BaTh OCHOBHEIE METOIbI
HU3MEPEHHH, 00pabOTKH PE3yIbTATOB M OIEHKH
MOTPEIIHOCTEeH YUCIIEHHBIX PACYETOB U
AKCIIEPUMEHTAIBLHBIX U3MEPEHUI

I1K-12 - Cnocoben
BBITIOJIHATh PACUEThI
TETUIOBBIX,
TH/IPABINYCCKUX,
a’POTMHAMUYECKUX
MIPOIIECCOB B
000pyI0BaHUHU U
TPYOONPOBOIHBIX
crcTemMax

(JHepreruyeckoe
MAIIHHOCTPOCHHE)

3-2 - Caenatb 0030p 3aKOHOB TEPMOJINHAMHUKH,
TUAPOAVMHAMUKU U TemIoMaccooOMeHa u
CJIy4acB UX IMPUMCHCHUA

3-3 - [IpuBecTy nmpUMeEpPHI COCTOSHUS BEILIECTBA
Y TIPOLIECCOB, MPUBOISAIINX K U3MEHEHHUIO
COCTOSIHUS BEIlleCTBa

V-3 - Ycra"HaBauBaTh IIOCIEN0BATEILHOCTD
(asiropUTMBI) pacueToB

[1K-13 - Cnocoben
OCYIICCTBIISATH
MIPOYHOCTHBIE,
THIPOAMHAMUYCCKUE U
TEIUIOTEXHUYECKHE
pacueTsl ¢ y4eToM
0coOeHHOCTEH paboumx
MIPOIIECCOB B IBUTATEIISAX
BHYTPCHHETO CTOPaHHUSI

(I"'azoBble, mapoBbIe
TYpPOMHBI U IBUTATEJH
BHYTPEHHEr0 CropaHus)

3-3 - OnucaTth METO/BI TEIJIOBOTO pacyeTa 1
TEIIOBOro OajlaHca pa3IuvHbIX
HEProyCTaHOBOK

3-4 - XapakTepu30BaTh OCHOBHBIE (PH3UYECKHE
CBOMCTBA KUJIKOCTEN U Ta30B

3-5 - ChopmMymupoBaTh 3aKOHBI COXPAaHEHUS U
MMpeBpaliCHUA SHCPIUr MPUMCHUTCIILHO K
CUCTEMaM IepeIauy TeTIOThI

3-6 - [loHnmath pu3HUECKUE OCHOBBI
HKCIIEPUMEHTA U CIIOCOOBI X peaan3aluu

V-3 - Pemars 3a71a4u, CBA3aHHBIE C TEIJIOBLIM
pacyeToM TEII00OMEHHUKOB YHEPTOYCTAHOBOK
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VY-4 - PaccunThiBaTh TEMIEPATYPHBIE M1OJIS B
ITOTOKAX TEXHOJIOTMYECKUX KUIKOCTEU U
ra3oB, B 2JIEMEHTaX KOHCTPYKLIHMH
YHEProyCTaHOBOK

V-5 - U3MepsaTh OCHOBHBIE MapaMETPhI
00BEKTA C TIOMOIIBIO TUTTOBBIX H3MEPUTEIHHBIX
puOOPOB, OLIEHUBATH OTPEITHOCTH
U3MEpEHUI

I1-3 - [Tonp30BaThCSI OCHOBAMHM pacyeTa
IIPOLIECCOB TEMJIOMACCONEPEHOCA B AIIEMEHTAX
TEII0PHEPTEeTHYECKOr0 000pyA0BaHUs

I1-4 - Ucnionp30BaTh OCHOBHEIE METOIbI
M3MEPEHHH, 00pabOTKH PE3yIbTATOB M OIEHKH
MOTPEUTHOCTEH YUCIIEHHBIX PACYETOB H
AKCIIEPUMEHTAJIbHBIX H3MEPEHUI

TepmonnHamuka

OIIK-1 - Criocoben
(bopMyJIHpPOBATh U PEIIaTh
3aJ1a4uu, OTHOCSIIIHECS K
poQeCcCuOHANTBHON
NEeSATSIbHOCTH, TIPUMCHSIS
(dyHIaMeHTaIbHBIC 3HAHUS
OCHOBHBIX
3aKOHOMEPHOCTEMN
pa3BUTHS IPUPO/IHI,
YyejioBeKa 1 001IecTBa

3-1 - [IpuBecT puMeEpPbI OCHOBHBIX
3aKOHOMEPHOCTEN Pa3BUTHSI IPUPOJIBI,
4eJioBeKa U 00I11ecTBa

3-2 - O00CHOBATh 3HAUYMMOCTE UCIIOIL30BaHUS
(dyHIaMEHTaIbHBIX €CTECTBEHHOHAYYHBIX U
¢bunocodpckux 3HaHUM B GOPMYITHUPOBAHUU U
pelieHnu 3aaa4 npodeccuoHanbHOMI
JeATeIbHOCTH 3HAHUI

V-1 - Vcnonb3oBaTh NOHATUIHBIN annapatr u
TEPMHUHOJIOTHI0 OCHOBHBIX 3aKOHOMEPHOCTEN
pa3BUTHS IPUPOJIbI, YEIOBEKA U O0LIeCTBa NPU
(hopMyIUpPOBaHUM U PELLIEHUH 3a7a4
po¢eCCHOHATBHON IEATETLHOCTH

V-2 - OnpenensiTb KOHKPETHbIE YTH PEIICHUS
3aJ1a4 NpoQecCuOoHaNbHOMN NesTeTbHOCTH Ha
OCHOBE (DyHJITaMEHTaIbHbIX
€CTECTBEHHOHAYUYHBIX 3HAHUI

I1-1 - PaGoTras B komaHze, GopMyIupoBaTh U
peliaTh 3aa4l B paMKax IOCTaBICHHOTO
3aJlaHusl, OTHOCSIKECS K 00JacTH
po¢eCCHOHATBHON IEATETLHOCTH

JI-1 - JleMoHCTpUpOBaTh yMEHHE Y3PPEKTUBHO
paboTaTh B KOMaH/ie

OIIK-2 - Cnocoben
(hopmann30BBIBATH U
penIaTh 3a1aqm,
OTHOCSIIIHECS K
npo¢eCCUOHAITBHON
NEeSITeTbHOCTH, UCIIOJB3YSI

3-1 - [IpuBecTH npuMepsl UCTIOIb30BAHUS
METOJI0B MOJICIMPOBAHUS U MaTEMaTHUYECKOTIO
aHaJIM3a B PEIICHUH 3aJ]a4, OTHOCSIIUXCS K
po¢eCCHOHANTBHON JIEATETLHOCTH

3-2 - [lepeuncautsb U JaTh KpaTKyIo
XapaKTEPUCTUKY OCBOCHHBIM 3a BPEMs

11



MCTOABI MOJCIMPOBAHUA U
MAaTCMaTUYCCKOIo aHajin3a

00y4YeHHS MaKeTaM MPUKIIAJIHBIX TPOTPAMM,
HCIOJIB3YCMBIX IJIA MOACIIUPOBAHUS ITPU
pelIeHny 3a1a4 B 00J1acTH MPodecCHOHATBHON
JeSITeIIbHOCTH

V¥-1 - O60cHOBaHHO BHIOpPATh BO3MOKHBIC
METOIbl MOACITHUPOBAHUS U MATEMATHICCKOTO
aHaM3a JUTsl MPEIUIOKESHHBIX 3a/1a9
poeCCHOHATILHOM JIeATEIIbHOCTH

V-2 - BbiOupath makeThl MPUKIATHBIX
IIPOrpaMM I UCIIOJIb30BAHUS UX B
MOJIETMPOBAHUY TPU PELLIEHUH OCTABICHHbIX
3a51a4 B 00J1aCTH MPOPECCHOHATBHON
NeSITeIbHOCTH

I1-1 - Pemars mocTaBieHHBIE 3a4a4H,
OTHOCAIIHECS K 007aCTH MpodeCcCHOHATLHOM
JeSITeNIbHOCTH, UCTIONIB3YSl OCBOGHHBIE 32 BpeMs
o0y4YeHHs TaKeThl MPUKIAIHBIX TPOrpaMM st
MOJEJIIMPOBAHUS U MATEMATHYECKOTO aHaJIu3a

JI-1 - CiocoOHOCTH K cam0o00pa30BaHUIO, K
CaMOCTOSITEILHOMY OCBOCHHUIO HOBBIX METOIOB
MaTEeMaTHYeCKOTO aHAJIM3a U MOJICITUPOBAHUS

OIIK-3 - Cniocoben
MIPOBOJIUTH UCCIIEOBAHUS
Y U3BICKaHUS IS
pEIIeHUs TTPUKIIATHBIX
WHKXCHEPHBIX 337124
OTHOCSIINXCS K
npodeccrnoHaIbHOM
JesITeIbHOCTH, BKITFOUast
MIPOBEACHUE U3MEPEHNUHN,
TUTAHUPOBAHHE U
MOCTAaHOBKY
HKCIIEPUMEHTOB,
MHTEPIPETAIHIO
MOJTYYCHHBIX Pe3yJIbTaTOB

3-1 - VI310>XUTh OCHOBHBIE IPUEMBI U METO]IbI
IIPOBEJICHUS UCCIIEAOBAHNN U U3bICKaHUI,
KOTOPbIE MOTYT OBITh MCIIOJIB30BaHbI JUISI
peleHus! MOCTAaBICHHBIX MPUKIIaIHBIX 3a/1a4,
OTHOCSALINXCS K MPO(eCcCHOHANTBHOM
NEeSATENIBHOCTH

3-2 - XapakTepu3oBaTh BO3MOKHOCTH
TOCTYITHOW MCCIIEIOBATEIHCKON armmaparypsl
TSl pean3aliy MPEITI0KESHHBIX TIPUEMOB U
METOIOB PEUICHUS TOCTABICHHBIX MTPHKJIATHBIX
WH)KCHEPHBIX 3a/1a4 OTHOCSIIUXCS K
poeCCHOHATLHOMN IEATEIIbHOCTH

3-3 - OnucaTh NOC/IeI0BATEIbHOCTh 1EUCTBUI
npu 00pabOTKe M UHTEPIIPETAIIH MTOTYYSHHBIX
pe3yJIbTaTOB UCCIIECIOBAHUIN U U3BICKAHHUI

VY-1 - O6ocHOBaTh BEIOOP MPUEMOB, METOIOB U
COOTBETCTBYIOIICH anmapatypsl st
MPOBEJICHUS UCCIICIOBAHUIN U U3BICKAHUIA,
KOTOPBIC MO3BOJIST PEIIUTH MOCTABIICHHBIE
MIPUKJIAHBIC 330291, OTHOCSIIHUECS K
po¢eCCHOHAITBHON JIEATETLHOCTH

V-2 - OnpenensTs nepeyeHb HE0OXOAUMBIX
PEeCypcoB M BpEMEHHBIE 3aTPaThl IPU
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COCTABJICHHUU IIJIaHA HpOBeI[eHI/IH
HUCCIIENOBAaHUN U U3BICKAHUI

V-3 - AHanu3upoBaTh U OOBICHHUTH
MOJTy4YE€HHBIE PE3YJIbTAThl UCCIIEIOBAaHUHN U
M3bICKaHUHI

I1I-1 - IToaroToBUTH U IPOBECTU
IKCIIEPUMEHTAIbHbIE U3MEPEHMUS,
HCCIIEIOBaHMS U U3bICKAHUS I PEILICHUS
IIOCTABJIEHHBIX IPUKJIAHBIX 334,
OTHOCSAIINXCS K MPO(ecCHOHATBHOM
JEeSITEIbHOCTH

[1-2 - ITpeacTaBUTh MHTEPIIPETALIUIO
MOJIyYEeHHBIX PE3yJIbTaTOB B (DOPME HAyIHOTO
JoKIaaa (CooOIIeHNs)

I1-3 - CocTaBuTh IJ1aH NPOBENECHUS
HMCCICIOBAHNN M N3BICKAHWH, BKIFOUAIOIINH
NepeYeHb HEOOXOIUMBIX PECYPCOB H
BpPEMEHHBIE 3aTPaThl

-1 - IIposABAsTh 3aMHTEPECOBAHHOCTD B
COJIep’KaHUU U pe3ybTaTax
UCCIIEeIOBATEeNbCKON pabOThI

I1K-4 - Cnioco6en
OCYLIECTBJIIATh
IMPOYHOCTHBIC,
TUJIPOJAVHAMHUYECKUE U
TCINIOTEXHUYCCKUEC
pacyeTsl ¢ y4eTOM
0COOEHHOCTEHN paboumnx
MIPOIIECCOB B
HHEPreTUYEeCKNX MallMHAX
M YCTaHOBKaX

(I'a3oBbIC, MapOBBbIEC
TYPOUHBI U ABUTATEJIH
BHYTPEHHEI0 CrOPaHUA)

3-4 - XapakTepu30BaTh OCHOBHBIC (PH3UYECKHEC
CBOICTBA XKUJKOCTEN U Tra30B

3-5 - ChopmynupoBaTh 3aKOHBI COXPAHEHUS U
MPEeBpALICHUS SHEPTUN TPUMEHUTEIBHO K
CUCTEMaM Iepeiayy TeTJIOThI

3-6 - Ilonumatp pu3n4IecKre OCHOBBI
HKCHEPUMEHTA U CIIOCOOBI X peau3aIiuu

3-7 - Onucath METO/Ibl TEPMOJUHAMUYECKOTO
pacyeTa ¥ aHaJIU3a ITUKIOB TETUIOBBIX
JIBUTATEJICH M SHEPrOyCTAaHOBOK

V-6 - Pemats 3amaun, CBSI3aHHEIC C
TEPMOJUHAMHYECKHM PacdeToOM pabodynX Tel
TEIUIOBBIX JBUIATENIEN U DHEPTOYCTAHOBOK

V-7 - AHanu3upoBaTh TEPMOJIUHAMUYECKYIO
3(PEeKTUBHOCTD IUKJIOB U SKOHOMUYECKYIO
3(PEKTUBHOCTD TEIJIOBBIX JBUTATENCH U
SHEProyCTAaHOBOK B 3aBUCHMOCTH OT UX
KOHCTPYKTHUBHBIX XapaKTEPUCTHK U PEKUMHBIX
apaMeTpoB

I1-1 - JleMoHCTpUpPOBaTh HaBBIKU
TEIUIOTEXHUUYECKUX, TEPMOJUHAMUYECKUX U
TUJIPaBIMUYECKUX PACUETOB C IPUMEHEHUEM
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CIIPAaBOYHOM JIMTEPATYPBI U NIPUKIIATHOU
BBIYUCIIUTEIHLHON Ta30BOM JUHAMUKU

I1-4 - Ucnionp30BaTh OCHOBHEIE METOIBI
HM3MEPEHHH, 00pabOTKH PE3yIHTATOB M OIEHKH
MOTPEIIHOCTEeH YUCIIEHHBIX PACYETOB U
AKCIIEPUMEHTAIBHBIX U3MEPEHUIA

[1K-12 - Cnocoben
BBITIOJIHSATh PaCUYCThI
TETUIOBBIX,
TH/IPABINYCCKUX,
a’POMHAMUIECKHUX
MIPOIIECCOB B
000pyI0BaHUHU U
TpyOONPOBOIHBIX
crcTeMax

(JOHeprernueckoe
MAIIHHOCTPOCHHE)

3-2 - Caenatb 0030p 3aKOHOB TEPMOJINHAMHUKH,
THAPOAVMHAMUKU U TEIIIOMacCOOOMEHa U
CJIy4acB UX IMPUMCHCHUA

3-3 - [IpuBecTu mpUMeEpPHI COCTOSHUS BEIIIECTBA
Y TIPOIIECCOB, MPUBOISAIINX K U3MEHEHHUIO
COCTOSIHUSI BEIlIeCTBa

V-1 - Onucare rpagUuecKy 1 aHATUTHYECKU
TEpPMOJUMHAMHUYECKUH Mpolece pabouero reia

V-2 - O0BSICHUTDH IPUHITUI TTIOCTPOSHUS U
pacudera TepMOJAMHAMUYECKOTO 1IMKJIa Ha
JyarpamMme COCTOSIHUS BEIECTBa

V-3 - YcranaBiauBaTh OCIEI0BATENIBHOCTD
(anropuTM™MBl) pacyeToB

I[1-2 - Onpenenuts napaMeTpsl paboyero Tena B
3aIaHHOM TOYKE IUKJIA IO THarpaMmmaM Miin
TaOJIMIIAM COCTOSIHUS

[1-3 - Onpenenuts TepmoanHamuyeckuii KT/
[MKJIA TI0 AuarpaMme pabodero mpoiecca

[1K-13 - Cnocoben
OCYIICCTBIISATH
MIPOYHOCTHBIE,
THIIPOAMHAMUYCCKUE U
TETUIOTEXHUYECKHE
pacueTsl ¢ y4eToM
0CcoOeHHOCTEH pabourx
MIPOIIECCOB B IBUTATEIISAX
BHYTPCHHET'O CTOPaHHUSI

(I'a3oBbIE, MAPOBBIE
TYpOMHBI U ABUTATEH
BHYTPEHHEro CropaHus)

3-4 - XapakTepr30BaTh OCHOBHBIC (PU3UUYECKHEC
CBOMCTBA KUIKOCTEH U Ta30B

3-5 - ChopmyarpoBaTh 3aKOHBI COXPAaHEHUS U
IIPEBPALEHUS YHEPTUN IPUMEHHUTEIBHO K
CUCTEMaM Iepeiayy TEMI0ThI

3-6 - Ilonumatp pu3NIECKre OCHOBHI
HKCTIEPUMEHTA U CIIOCOOBI UX peann3aIiu

3-7 - Onucath METOIbl TEPMOJUHAMUYECKOTO
pacyeTa ¥ aHAJIM3a ITUKJIOB TETUIOBBIX
JBUTATEJICH U SHEPTrOYCTaHOBOK

V-6 - Pemate 3amaun, CBI3aHHEIC C
TEPMOJUHAMHYECKHM PacUdeTOM pabOUInX TeI
TEIUIOBBIX JBUTATEJIEH U SJHEPrOyCTaHOBOK

V-7 - Ananu3zupoBaTh TEPMOJUHAMUYECKYIO
3¢ (HEeKTUBHOCTH IIUKIOB U IKOHOMUYECKYIO
3¢ (HeKTUBHOCTH TETIOBBIX JIBUTaTeNIel U
HHEPrOoyCTAaHOBOK B 3aBUCHMOCTH OT UX
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KOHCTPYKTHUBHBIX XapaKTEPUCTUK U PEKUMHBIX
apaMeTpOB

I1-1 - JleMmoHCTpHpOBaTh HABBIKK
TEIUIOTEXHUYECKUX, TEPMOJIUHAMHUYECKUX U
TUIPaBIMYECKUX PACYETOB C IPUMEHEHUEM
CIPaBOYHOM JIUTEPATYpPhl U MPUKIATHON
BBIYHUCITUTENLHOM ra30BOM TUHAMUKHU

I1-4 - Ucnonn30BaTh OCHOBHBIE METOIBI
U3MepeHnil, 00pabOTKH Pe3yIbTATOB U OIICHKU
MOrPEIIHOCTEN YUCIEHHBIX PACUYETOB U
3KCIEPUMEHTAIBHBIX U3MEPEHUIN

1.5. ®opma odyueHus
OOyueHne 1Mo JUCIUILTMHAM MOJTYJISl MOKET OCYIIECTBIATHCS B OYHOM U 3a049HON (opMax.




PABOYASA ITPOTPAMMA JUCHUITJIMHBI
TemsiomaccoodmeH

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 Kopouies Bragumup JIOKTOP [Ipodeccop | Termmo’HEPreTHKU
Hukonaesuu TEXHUYECKUX HAYK, U TETUIOTEXHUKU
npodeccop

PexomeHn10BaHO y4eOHO-MeTOAMYECKHM COBETOM MHCTUTYTa Y PalbCKUI SHEPreTHUECKUNA

ITporoxon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Kopoaes Baagumup Huxosnaesuny, Ilpogeccop, TennoiHepreTuku M TenJIOTEXHUKH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TEeMbI
P1 Beenenue. CiocoObI niepeHoca
TEIUIOTHI B IIPOCTPAHCTBE
[IepeHoc TeMI0THI TEMIONPOBOAHOCTHIO, KOHBEKIIMEH U
n3nyuyenueM. IIporeccsl Tenaoo0TIauM U TerionepeiadH.
TemmnepatypHoe none. 3akoH buo-®@ypre - 0cHOBHOM 3aKOH
PLTIL [Iepenoc TemnoTsl TermonpoBogHOCTH. KoadduureHT TennonpoBogHOCTH. MexaHu3m
) TEIUIONPOBOIHOCTHIO IepeHoca TeMJIOTH B ra3ax, JKUAKOCTIX U TBEPAbIX TeJax.
Huddepennnanbroe ypaBHEHHE TEIUIONPOBOAHOCTH I TBEPAOTO
tena. KoapdummenT remmepaTyponpoBOIHOCTH. Y CIIOBUS
OJTHO3HAYHOCTH.
TenaonpoBoAHOCTE IPH
P2 CTallMOHAPHOM pPEKUME
[lepenava TEmIOTHI Yepe3 OAHO-M MHOTOCIIOMHBIE MJIOCKUE CTEHKH
TemonpoBoagHOCTE U
IIPU TPAaHUYHBIX YCIOBUAX IepBoro poaa. [lepenava TemioTs! uepes
P2.T1 TeIUIonepeaayda yepes miocKue N
ore OJIHO-U MHOT'OCJIOMHBIE TUNIOCKHE CTEHKU MPY TPAaHUYHBIX YCIOBUAX
TEHKH
TpeThero poaa. Koapduunent temnonepeaadm.
[lepenava TEMIOTHI Yepe3 OAHO-M MHOTOCIIOMHbIE IUITHHIPUYECKUE
TemnonpoBoAHOCTE U CTEHKH NpH IPAaHUYHBIX YCIOBHIX NepBoro pona. [lepenaya
P2.T3 Terlonepeaaya yepe3 TEIUIOTHI Ye€pe3 OJJHO-M MHOTOCIIOMHbIE IMINHIPUYECKUE CTEHKU
HWIMHIPUYECKUE CTEHKH P TPaHUYHBIX YCIOBUSX TPEThET0 poja. JInHeHHbIi
ko3 durment reronepenadn. Kpurndaeckuit nuamerp




TEIUIOBOM M30IAIIAH.

Wntencudukanus npomecca

P3
Teionepesadn
Crioco0bl HHTEHCU(UKALIMY TeIIonepenayn. Temonepenaya yepes
eOpUCTYIO CTEHKY (IpHOJIMKEHHBIA pacyeT). Pacpenenenne
Crioco6b1 HTHTCHCU(DUKAITHH pebpHCTY y (mp P . ) p N
P3.T1 eITONepe TeMIIepaTypsl 1o JiuHe pedpa. TernoBoi moTokK, nepegaBaeMblii
TeIUIoTepeIavn N
P MOBEPXHOCTH pedpa. Y TOUHEHHBIH pacyeT Terionepeiadyn yepes
peOPUCTYIO CTEHKY.
TennonpoBoJHOCTE NPU
P4 HECTAIMOHAPHOM PEKHUME
Buner HecTanmoHapHBIX TPOIIECCOB. TEIIONPOBOHOCTS TOHKOM
IDIACTHUHBI TIPH TPAaHUYHBIX YCIOBHIX TPETHETO pojia. AHAIH3
[TOJTy9E€HHOTO PEIIeHs, YaCTHBIE CiTydan, OU3NIecKAid CMBICIT
TennonpoBogHOCTE IPU
P4.T1 6e3pasMepHbIx uncen buo n @ypre. Onpenenenne KoITuIecTBa
HarpeBaHUH (OXJIXKIACHUN) TEJT
TEIUIOTHI, OTAaBa€MOT0 MM BOCIIPUHUMAEMOTO TEJIOM B IPOLIECCce
HeCTalMOHApHOH TeruionpoBoaHocTH. HarpeBanue (oxnaxxaeHue)
TN KOHEYHBIX pa3MepoB. PeryssipHblil TEIIOBOH peskuM
P5 KOHBEKTHBHBII TEIIOOOMEH
Buner nmkeHUs KUIKOCTH. PeXIMBI TBIKEHHS JKUIAKOCTH.
I'maponvHaMuyeckuil U TEIIOBOM MOTrPaHUYHBIE CIIOH.
dusnueckre cBOHCTBA kHUIKOCTH. CructeMa nudQepeHInanTbHbIX
OCHOBHBI€E NTOJIOKEHUS N
ypaBHEHUH KOHBEKTHUBHOTO TeriooOMeHa. [IpuBeneHme
P5.T1 KOHBEKTHBHOTO TemiooOMeHa | auddepeHnuaabHbIX YpaBHEHHH KOHBEKTUBHOTO TEIUIOOOMEHA K
6e3pazmepHoMy Buay. bespasmepnrle uncna HyccensTa,
Petinonsaca, [panarins, ['pacroda, [lexe. Mx dhuszndeckuii cMbIcI.
Onpeaensomuil reOMeTPUIECKU pasMep U ONpeaesonas
TeMIrepaTypa. TeopemMsl Togo0usI.
Temnootaaua npu Omnpenenenue rpaHUL JJAMUHAPHOTO U TYPOYJIEHTHOTO
BEIHYK/ICHHOM JIAMHHApPHOM M | ITOTPaHUYHBIX c0eB. IHTerpaghHOe ypaBHEHHE TETUIOBOTO TTOTOKA.
P5.1T2 TypOYJIEHTHOM peXHUMe Pacuer Tenmootaauu npu TypOyJIEHTHOM MTOTPAHUYHOM CJI0€ Ha
JIBYKCHNU )KUIKOCTH BJIOJIb | OCHOBE THAPOINHAMUYECKAN TEOPHH TETNIOOOMEeHa
IIJIOCKOU ITOBEPXHOCTH
OcoOeHHOCTH TeYeHHS U TeriooOMeHa B TpyOax. JlaMuHapHEIH 1
Tennoornaua npu .
TypOyJIeHTHBIH pexkuM. TeruroBast M THAPOIMHAMITYECKas
BBIHYKJICHHOM JIAMUHAPHOM U N .
P5.T3 cTabunu3anms. BS3KOCTHBIN ¥ BA3KOCTHO-TPaBUTAIIMOHHBINA PEXUM
TypOYJIEHTHOM pEXHUME
TedeHust. PacuetHeie ypaBHeHUs. OCOOCHHOCTH TEIIOOTIAuH MPH
TEYCHHH KHUJIKOCTH B TPyOe
TEUEHHUH YKUIKOCTH B TPyOaxX HEKPYTIIOTO CEUEHHUS
Kaprtuna obrexanusi ofUHOYHON TPyObI HAOETAIOIINM ITOTOKOM
KUAKOCTH. VI3MEeHeHne TOKAIbHOTO KO3 (HUIIUEHTA TEIIO0TAaYH
TemnooTnaua npu o nepuMeTpy Tpyosl. Pacuer cpennero koaddunuenta
P5.T4 BBIHY>KACHHOM TIOIIEpeYyHOM | TerutooTnaun. Kaptuna obrexkanus mydka Tpyo. Pesxumbl

00TEeKaHUU OAWHOYHOH TPYOBI
Y Iy4Ka Tpy0

JBIDKEHHS KUIKOCTH B Iyuke TpyO. PacueTHbie hopmynsl 1uis
OTIpefeNieHHs CpeAHero Ko GuureHTa TermIooTAauy 1is TpyO,
HaduHas ¢ TpeTbero psaga. Pacder cpennero koadduuunenrta
TEIUIOOTAAuH LIS BCETO ITy4yKa TpyO.




TemnooTnayda mpu cBOOOTHOM
JABHXKCHUHN ) KUJKOCTHU B

Pacuer TemiooTnaun npu cBOOOIHOM JIAMHHAPHOM U
TypOYJICHTHOM IBMKCHHUH KUJIKOCTH BJIOJIb BEPTUKAIHHON CTEHKH
B HEOTPAaHWYEHHOM ITpOCTpaHCTBE. TemrooTjaua npu ABMKCHUN

TEIMIO0OMEHHOTO armapara

PS.TS .
HEOTPaHUYCHHOM H KHUJIKOCTH BOJHM3H TOPU30HTANBEHO PACHOI0KEHHON TPYOBI.
OTrpaHUYEHHOM IIPOCTpaHCTBE | MeToauKa pacdyera TeIUIO0TAaYH Py CBOOOIHOM JABHKCHUU
XKHUJIKOCTH B OTPaHUYEHHOM MPOCTPAHCTBE
P6 TemnooOMeH nipu Ga3oBbIX
MpeBpalICHUIX
IlnenouHas u KanenbHast KOHAeHcauus. TemnooTaada npu
Tennootnaua npu .
KOHJICHCAIIMHM CyXOI'0 HACBHIIIEHHOTO TIapa Ha BEPTHKAILHON
KOHJICHCALMU BOASHOIO mapa
. MOBEPXHOCTH P JIAMHHAPHOM PEXHME TEUCHHUS TUICHKH
P6.T1 Ha BEpTUKAJIbHON MTOBEPXHOCTH
KoHZeHcaTa. TemnooTaaya npu KOHISHCAlUH Napa Ha
Y TOPU3OHTAIILHO .
TOPHU30HTAIBHOM TpyOe u myukax TpyO. DaKkTopskl, BIUSIONINE HA
PaCTOJI0XKEHHBIX TPyDax
Ter1000MeH MPU KOHJCHCALN
PesxxuMebl kunenust. Y cioBust, HEOOXOAMMBIE 7151 BOSHUKHOBEHHS
P6.T2 Tennootaaya mpu KUIEHUN mpoliecca KuneHus. BiansHue neperpesa ®&HUIKOCTH Ha BEIUYNHY
) JKUAKOCTH B O0bIioM o0beMe | koddduiuerTa Terootaadu. Pacuetnrsie popmyibt
ko3 duIeHTa TeII00TAAYM IPH MTy3bIPHKOBOM PEXUME KUIICHUS
P7 TennooOMeH U3TydueHHEM
OCOOEHHOCTH U3ITyYEHHS U MOTJIOIEHNUS SHEPT U TBEPIBIMH,
KHUJIKAMH U Ta3000pa3HbIMU cpefjaMi. BHIBI TEIUIOBBIX MOTOKOB.
P7.T1 OCHOBHBIE TTIOHATHUS PaznoBugHOCTH NOTycepuueckoro u3nyueHus. Cszb
3¢ GEKTUBHOTO U Pe3yIbTHPYIOIIETO H3TyUeHHs. 3aKOHBI
TETJIOBOTO U3TY4YEHUS
TemnooOMeH U3mydeHreM B 3aMKHYTOH CUCTEME, COCTOSIICH 13
P2 TennooOMeH U3TydeHHEM IBYX cepbIx Ten. [lpuBenennas crenens 4epHOTH. CpenHuit
) MEXKIY TEJIOM H ero 000710YKol | yriaoBoi ko3 duiuent u3nyyenus. Yactuole cixydau. CIOXKHbIA
TEI000MeH
P8 TemooOMeHHBIE anmapaThl
Bunpl TermooOMeHHbIX anmapatoB. CXeMbl JBIKEHHS
Tennosoii pacuer TeruioHocuTenel. OCHOBHBIE TOJ0XKEHHS TEIIOBOTO pacyeTa.
P8.T1 PEKYIIEpaTUBHOTO VYpaBHeHHE TeIIoBOro OanaHca. YpaBHEHUE TEILIONEpeaayn.

CpenHenHTerpanbpHblil TeMIepaTypHblil Harmop. CpaBHEHHE
MPSMOTOYHON M IPOTUBOTOUYHON CXEM JIBH)KEHHSI TETNIOHOCUTENEH

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIbHOM ACATCIIBHOCTH U UCII0JIB3YCMbBIC TEXHOJIOTHHU

Tabnuna 1.2
Hanpasnenue Bun o ——
BOCMHUTATENBHON | BOCHUTATENBHON | pooiiroro s o KOMITETEHIIHS PesynbraTsl
NEATEILHOCTHU NEATEIbHOCTHU JeATeTbHOCTH 00y4eHus
dopmupoBaHue npodopueHTanio | TexHomorus OIIK-1 - Cnocoben | 3-2 - O60ocHOBATH
COIMAJIBHO- HHas CaMOCTOSITEIILHOM | (hOpMYJIUPOBATH U 3HAYUMOCTD
3HAYUMBIX JIeATETLHOCTh paboTsl pemaTh 3a1a4u, WCIIOJTb30BaHUS
LIEHHOCTEN OTHOCSIIIIHECS K (byHIaMEHTaJIbHbIX
MpoeCCHOHAIBHON | €CTECTBEHHOHAYYH
JeATEIBbHOCTH, BIX U QUIOCOPCKUX




MIPUMEHSS 3HaHUH B
byHaameHTanbpHble | GOPMYITUPOBAHUH
3HaHUS OCHOBHBIX U peLIeHUN 3a1a4
3aKOHOMEPHOCTEMH npodeccuoHanbHO
pa3BUTHUS IPUPOJIBI, | U AESITETHLHOCTU
YyesoBeKa 1 3HaHUU

oOmrecTBa

1.4. IIporpamMmma JUCHUIUIMHBI pealii3yeTCsl Ha TOCYIapCTBEHHOM si3blke Poccuiickoi denepanum .
2. YYEBHO-METOAUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
TensiomaccooomMeHn

DJIEeKTPOHHBIE pecypchl (M31aHNS)

I. CrosnoB, H. W.; TeopeTuyeckue OCHOBBI TEIJIOTEXHUKH: TEXHUYECKAass TEPMOJUHAMHUKA H©
TEIJIOMaccoOOMeH ydueobnoe mocobue.; Ceepo-Kaskasckuii Denepanbubiii  yHuBepcuter (CKDY),
Cragpornons; 2014; https://biblioclub.ru/index.php?page=book&id=457750 (OnekTpoHHOE H3TaHUE)

2. Bunum, 1O. B.; Teopetnueckune OCHOBBI TETUIOTEXHUKH: TEIIIOMAacCOOOMEH : yueOHoe ocodue.; Cubupckuit
dbeneparbHBIN YHUBEPCUTET (CoY), KpacHnosipck; 2015;
https://biblioclub.ru/index.php?page=book&id=497752 (OnekTpoHHOE H3TaHUE)

3. 3eiinetaunoB, P. A.; TemnmomaccooOMeH B 3J€MEHTAaX TEMJIOTEXHHYECKOro oOopymoBaHusi. OCHOBBI
TerioMaccooOMeHa: y4deOHoe mocobue st oOywaroumxcs Mo HampasieHuto mnoarotoBku 13.04.01
TemosHepreTuka U TEIUIOTEXHUKA : yueOHoe rmocooue.; CankT-IlerepOyprckuii rocy1apcTBEHHBIN arpapHbIil
yausepcureT (CIIOI'AY), Canxt-IletepOypr; 2020; https://biblioclub.ru/index.php?page=book&id=621145
(OnexTpoHHOE U3aHUE)

4. lapos, 0. U.; TermomaccooOMeH : yue6HOe nocodue.; HoBocubupckuii rocy1apcTBeHHbIH TEXHUUECKUN
yHuBepcuteT, HoBocubupck; 2018; https://biblioclub.ru/index.php?page=book&id=576520 (DnekrporHOE
W31aHue)

IleuaTHBIE M3TaHUS

1. Canoxuukos, b. I'., benoycos, B. C.; Temomaccoodmen : yue6Hoe nocodue.; YI'TY-YIIN, ExarepunOypr;
2007 (19 3K3.)

2. JIeikoB, A. B.; Temmomaccooomen : CripaBouHuK.; DHEeprus, Mocksa; 1978 (8 7k3.)
3. Kopounes, B. H.; TermmomaccooOMmen : yuebnoe nocodue.; Ypd®VY, ExkarepunOypr; 2013 (11 3k3.)
4. Kopoznes, B. H.; Temmomaccooomen : yue6. mocoowue.; [YI'TY-VYIIN], EkatepunOypr; 2006 (69 3k3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

Kopones B.H., Kpacupix B.1O. Termnmomaccooomen. OcHOBHBIE (POPMYIIBI, 3a/1a4l M CIIOCOOBI UX PEILICHUS
[DnexTponHsIii pecypc] http://study.urfu.ru/view/aid view.aspx?Aidld=11407

Matrepunansl ais aun ¢ OB3

Becs xontent OBC mpexacrarieH B Buue GaioB crnenuaibHOro Gopmara Juisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAKKE B TECTOBOM BH/JIC, IPUTOTHOM JJIsl TPOUYTEHUS C KCTIOJIb30BAaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.



Bba3bl JaHHbIX, HHq)OpMalII/IOHHO-CleaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

1. www.thermophysics.ru/triptych — «HpOpMaIIMOHHBIN TPUNTUX TETTOPUINIECKUX CBOMCTB BEIIECTB»
- nHGOPMAIIMOHHO-aHATTUTHYECKAsl CUCTeMa JJIsi XpaHEeHUs M paclpocTpaHeHusl Oubanorpaguueckux u
YHCIIEHHBIX JaHHBIX O TEII0()U3NYECKUX CBOMCTBAX BEIIECTB.

2. http://lib.urfu.ru - 3onanbHas Hay4Has OUOIMOTEKA.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

TenjoMmaccoodOMeH

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM M J1a00PATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM 00ecriedyeHueM

Tabauua 3.1

Ne
n/n

Buapl 3anaTui

OcHaIEHHOCTH CNeNHAJIbHBIX
noMeueHUuH U MoMeleHui JJIs
CaMOCTOATEIbHOM PadoThI

IlepeyeHb JMLEH3UOHHOTO
MPOrpaMMHOr0 odecrneyeHust

1 Jlexumu MeGenb ayTuTOpHAas C Office 365 EDUA3 ShrdSvr ALNG
KOJINYECTBOM pabOunX MECT B SubsVL MVL PerUsr B Faculty EES
EEOTEEZZBHH © KOMITCCTEOM Office Professional 2003 Win32
e Russian CD-ROM
PaGouee mecto npemnomaBarens
Jlocka ayauropHas
[Tepudepuiinoe ycTpoiicTBO
2 [TpakTudeckue 3ausaTus | Mebenb ayauTopHas ¢ He ucnonesyercs
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZICHTOB
Pabouee mecto npemnogaBarens
Jocka ayauropHas
3 Jlaboparopubie Mebens ayquTopHas ¢ Office 365 EDUA3 ShrdSvr ALNG
3aHATUS KOJINYECTBOM pabOUunX MECT B SubsVL MVL PerUsr B Faculty EES

COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas

[TepconanbpHBIE KOMITBIOTEPHI 11O
KOJIMYECTBY 00YyYaromuxcs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiy yueOHOTO
IpoLecca B COOTBETCTBUH C

Office Professional 2003 Win32
Russian CD-ROM




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

Koncynbranuu

Pabouee mecTo npenoaaBarens

He ncnons3yercs

Texymuii KOHTPOJIb U

Mebenb ayauTopHast ¢

He ucnons3yercs

POMEXKYTOYHAsS KOJIMYECTBOM Pa0OYMX MECT B
aTTeCcTaIHs COOTBETCTBHUH C KOJTMYECTBOM
CTY/IEHTOB
Pabouee mecTo npenoaaBarens
Jocka aynutopHas
CamocTosTenbHast O6opynoBanue, Google Chrome, Mozilla Firefox

pa60Ta CTYACHTOB

COOTBETCTBYIOLIEE TPEOOBAHUAM
OpraHu3aluy yueoHoro
porecca B COOTBETCTBHH €
CaHUTapPHBIMU IIPABUJIAMU U
HOpMaMH

[Toaxmrouenue k cetn HTEpHET




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
TepMogunamuka

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4eHoe 3BaHHe
1 TosnmaueB EBrennii JIOKTOp ITpodeccop TEIUIODHEPreTUKU
MuxaitnoBuy TEXHUYECKUX HAYK, U TETUIOTEXHUKU
JOLICHT

PexomeHn10BaHO y4eOHO-MeTOAMYECKHM COBETOM MHCTUTYTa Y PalbCKUI SHEPreTHUECKUNA

ITporoxon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Toumaues EBrennii Muxaiyiosuy, Ilpogeccop, TenyiodHepreTuKy M TeNI0TeXHUKH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TEeMbI
BBenenue. OcHOBHEIE
P1 TIOHATHUS W OTPEACTCHHUS
TEPMOIUHAMUKHI
[Ipeamer u meton TepMmoauHaMuKa Kak Hayka. TexHudyeckas TEpMOJUHAMUKA.
TepMmoanHaMuueckas cucremMa. MakpoCKOIMUeCcKoe Telo.
P1.T1 TEPMOJMHAMUKH N
TepMoanHaMuueckoe paBHOBecHe. MaremaTHyecKuil anmnapar
TEPMOIMHAMUKH.
CocTosiHue TepMOJUHAMHYECKON cucTeMbl. [lapameTpsl cocTosTHUA
TEPMOTUHAMUYECKON CHCTEMBI, UX (PU3NIECKUI CMBICI, CIIOCOOBI
P1.T2 ITapameTpsl cocTOSHUS
n3Mepenus. TepMmuueckoe ypaBHeHHEe cocTostHUA. [IpocTpaHcTBO
COCTOSIHUH.
OKCTEHCUBHBIE U HHTEHCUBHBIE BeNUMYUHBI. OTpeeneHne
P1.T3 VY nenbHbIE TApaMETPhI N
yAEIBHOTO apaMeTpa COCTOSHUS TePMOINHAMUYECKOI CHCTEMBI.
TepMuueckoe ypaBHEHUE
P2 coctostHud. MneanbHBIN Ta3.
CMecH naeanbHBIX Ia30B
TepMmuueckoe ypaBHEHUE TepMoamHaMuuecKas MOBEPXHOCTh. TepMOAMHAMUYECKUE
JAarpaMMEbl
P2.T1 COCTOSIHUSA




I"a3oBrIe 3akoHbI. TepMuuecKkoe ypaBHEHHE COCTOSHUS HIIEATBHOTO

P2.1T2 WneanbHblil ra3
rasa. ['a3oBast mocTosiHHas
Tepmonnnamuveckas Teopust | 3akoH [lanbrona. [lapuuansHoe nasnenue. [IpuBenéHHbI 00BEM.
cMecell Hepearupyroiux CriocoObI 3aaHus CMECH. BhIUncieHne ra30Boi MTOCTOSTHHOM,
P2.T3 MOJIEKYJISIPHOW MacChl M TNIOTHOCTH CMECH MAEATbHBIX Ta30B
WJealbHBIX Ta30B
TepMudeckre ypaBHEHUS] COCTOSHUS HEKOTOPBIX PEaJbHBIX Ia30B:
P2.T4 PeanbHbIe rass Ban-gep-Baanbca, Knaysuyca, lutepnun, Peqnuxa-Ksonra, buttu
— bpumxmena, benenukra — Be66a — Pyouna, Jlan-bopens
P3 IIepBoe Hauano
TEPMOUHAMUKH
IlepBoe Havasio TEPMOJAMHAMUKH KaK 3aKOH COXPaHEHUS TTOJIHOU
sneprun. Knaccuduxanms Bo3aeiicTeuii. PaboTa n Temora.
P3.T3 OO011He TOI0KEHHS p ¢ o
Knaccudukanms TepMOAMHAMHYECKIX CUCTEM IO CBOHCTBaM
000JI0UKH
Onpenenenue MOHATHS paboOTH B TepMOIMHAMUKE. Brrancienne
P3.T2 Pabota B TepMogmHAMUKE pabotsl B TepMoanHamuke. Juarpamma p—V. M3o0paxkenue
paboThl B Auarpamme p—V.
Omnpenenenue MOHATHS TEIUIOTH B TepMOIMHAMIKE. Brraucnenre
KOJIMYECTBA TEILIOTHI. TemIOEMKOCTh TEPMOAMHAMUYECKOM
P3.T3 Temnora N
CHCTEMBI. 3aBHCUMOCTbD TETNIOEMKOCTH OT Pa3IUIHBIX (DakTOpOB.
VY nenbHas TemOEMKOCTh. ICTUHHAS U CpeAHSs TEIUIOEMKOCTh
Marematndeckoe BeIpakeHne | Hauana TepMOIMHAMUKH IS
P3.T4 IlepBoe Hauano HETIOABIKHBIX CHCTEM B MHTErpalibHON 1 quddepeHmanbHoi
) TEPMOJUHAMUKH ¢dopmax. [onuerit nuddepennan BHyTpeHHEH SHEPTHU U
HenonHble AuddepeHrans paboThl U TEIUIOTHI.
[Ipeobpazosanue Jlexxanapa nuddepenipansHoi GopMsel 3amucu |
Onranpus. Honesnas Hayasa TEPMOIMHAMUKHI. DHTAIbIHUs. DUBHYECKUI CMBICI
PATS BHEwIHAs pabora. Pabora suranenuu. [losesHas BHemHsAsS paboTa ¥ paboTa NPOTAIKUBAHUS.
) TIpOTaIKUBAHHA Ux ¢usnueckuit cmpici. JIBe popmel 3amvcu | Havana
TEPMOAMHAMUKH C MCIIOJIb30BaHNEM BHYTPEHHEH SHEPTUU U
SHTAITBITUU
P3.T6 TennoéMkocTu TennoéMKoCTH TEPMOJUHAMUYECKOW CUCTEMBI IIPU MIOCTOSHHOM
) TEPMOJMHAMUYECKOW CUCTEMBI | 00bEME U MPH IMMOCTOSHHOM JaBJICHUU
Brruncnenne BHyTpeHHEH SHEPTUH 1 SHTAJIBIINU WACATBLHOIO Ta3a ¢
HCIIOJIb30BaHHEM MOJIEKYJIIPHO-KHHETHUECKOM TeOpuu.
BryTpennss sHeprus, i ..
Tenno&MKOCTH NAEaNbHOTO Ta3a NP MOCTOSIHHOM 00bEME B IPU
P3.T7 SHTAJbINS U SHTPOIHUS .
ITOCTOSTHHOM JAaBlieHUH. HTeTpupyromuii MHOXKHUTEIb IS
WJEaIBbHOTO ra3a
maddepenIrania TemIoTE. DHTPOIHS HASATBHOTO ra3a.
Huarpamma T — s . BeruuciaeHue SHTpONUHU UEaIbHOTO ra3a.
TepMmonnHamudeckue
P4 MPOIECCHI MICATBHBIX T'a30B
Omnpenenenue TepMOIMHAMHYECKOTO TIporiecca. OOpaTuMble u
P4.T1 BBoanbie 3amMeuanus P P p P

HEOOpaTHMBbIE TIPOIIECCHI




Ienwm 1 337291 TEPMOTUHAMUYECKOTO PAacUETa MPOIeCcCOoB.

P4.1T2 ITocTanoBKa 3a1aun Cucrema nudhepeHnranbHbIX ypaBHEHUH, OMMCHIBAIOIINX
00paTUMBbIE MTPOILECCHI HICANTBHBIX I'a30B
Omnpenenenue MONMATPOITHOTO TpoIiecca. Y paBHEHHE MTOIUTPOITHOTO
npouecca B nepeMeHHbix p—v U T—s. [lokazarenb MOIUTPOIIbI.
CooTHOIIEHUS MEXTy TapaMeTpaMH B TTOJIUTPOITHOM IIPOIIecCe.
P4.T3 [TonutponHsie mpoLecchl Y nap P . P . P N
Brruncnenue paboThl U3MEHEHUs 00bEMA, TI0JIC3HOW BHEIIHEH
PabOThI ¥ KOJMYECTBA TEILIOTHI B MOJUTPOITHOM TIpoIiecce.
TermnoéMKoCTh NOJUTPONHOTO MPOLECCa
W30x0opHbIi, N300apHBINA, H30TEPMUYCSCKUI U arnabaTHUECKUH
YacTHble ciydau MOIUTPOIHBIX R
P4.T4 OLECCO MIPOLIECCHI UIeaIbHBIX ra30B. WX pacu€T u nuzodpaxeHue B
pol1l B
p TEPMOJIMHAMUYECKUX AUArpaMmax.
P5 Bropoe Hauano
TEPMOJIUHAMUKHI
HcTtounuk Teninorsl. BepxHui U HUOKHUN UCTOYHUKH TETUIOTHI.
P5.T1 Beegenue. Onpenenenus .
TemnmoBoit aBuraTens (TerioBas MamuHa). Pabodee Terno.
. IIepBoe Hauano TEPMOAMHAMUKYI B IPUMEHEHHUH K LIMKIaM
OO0l aHaIU3 TEIUIOBBIX o N
P5.T2 N TEIUIOBBIX JBUTaTeneil. [IpuHiunuanbHas cxema TenjaoBoi
JIBUTATENEH N
maiuHbl. Tepmuueckuit KITJI nukia TenaoBoro Jsurarens
DOopMyIHPOBKH BTOPOTO Beunsiii apurarens Il poga. ®opmynuposku ToMmcoHa u
Hauana Knaysuyca.
P5.T3
TEPMOJIUHAMUKHI
P5.T4 Pa6oter Canu Kapuo Huxn Kapuo. Teopemsr Kapuo. Tepmuueckuit KI1J] rukina Kapao
Hurerpan Knaysuyca. Darponus. HepaBenctso Kiaysuyca.
MaremaTtuueckoe Boipaxkenue II Hauana TepMOJIMHAMUKY J1J1s
PS. TS OHTponus .
00paTUMBIX U HEOOPATHMBIX MIPOIECCOB. DU3MUECKUI CMBICIT
sHTponuu. Kputrka Teopun «TemnoBoit cmepTi» BeenenHoil.
TepMmoaunamuka
Pé6 (haz0BBIX TIEPEXO/IOB
®a3pl. ArperatHble COCTOSTHUS. | OMOTEHHBIE U TE€TEPOTCHHEIC
P6.T1 OmnpeneneHust CUCTEMBL. MHOTOKOMIIOHEHTHBIE CUCTEMBL. X UMHUYECKUN
noreHuman. ®aszoseie nepexonsl I u Il pona.
Ycnosus YcnoBus TEpMOAMHAMHYECKOTO PABHOBECHSI IBYX(a3HbIX
TEPMOJIUHAMHUYECKOTO OJTHOKOMITOHEHTHBIX CHCTEM. Y CJIOBHS TEPMOAMHAMUYECKOTO
P6.T2 paBHOBeCUSA paBHOBecHs TPEX(Ha3HBIX OJJHOKOMIIOHEHTHBIX CUCTEM. Y CIIOBUS
’ TEPMOAMHAMUYECKOTO PABHOBECHS MHOTO(ha3HBIX
MHOTO(a3HBIX CUCTEM
MHOTOKOMITOHEHTHBIX cucteM. [IpaBuio ¢a3 ['n66ca. Dopmyna
Kunaneiipona-Kiaysnyca
®da30BbIil nepexo «KkuaKkocTh | Haceiuennsiil nap. Bnaxusiid nap. [leperpetsiii map. Kputuueckoe
P6.T3 — map» coctosinue. TpoitHas Touka. [Torpanuunas kpupas. Y aenbHas

TEeIUIoTa MapooOpa3oBaHus




Tepmuueckoe ypaBHEHHE

AHanmutndeckas v TabauaHas (OpMBI IPEICTABICHUS YPaBHEHHS
COCTOSIHHSI BOASTHOTO TIapa.

P6.T4 COCTOSIHHSI BOZSTHOTO TIapa
Huarpammbl “p — v’ u “T — s” 111 BOASIHOTO T1apa
Cucrema ypaBHEHHH, ONMCHIBAIOLIast 00paTUMBIE TPOIECCHI
. N peanbHBIX Ta30B (BOASHOTO mapa). YacTHbIE CiTydau MpOLEecCOB
TepMoauHaMUUECKUNA PACUET . . .
P6.T5 BOJISIHOTO TIapa — U30XOPHBIH, N300apHBIN, H30TEPMUUYECCKUN 1
MIPOIIECCOB BOASIHOTO Tapa N N
aanabatmueckuii. X pacdér un m3o0pakeHue B AuarpaMMax p — v u
T —s. lmarpamMma h — s 11 BOgsHOTO TIapa
P7 TepmoauHaMuKka 1oToka
[IepBoe u BTOpOE Hayana TEPMOIMHAMUKY JIJIS IBHKYLTHXCS
Tocranoska 3ana4n cucreM. Texuudeckas paboTa U paboTa CHIJI TPEHHUS.
P7.T1 HecaenoBaHns [TpuGMKeHHs, UCTIONB3YEMBIE TIPU TEPMOJAUHAMUYECKOM
ONHMCAaHUM TEUEHHS Ia30B U NIapOB B KaHAJIaX. Y paBHEHUE
HEepa3pbIBHOCTH. MacCOBEII pacxo.
Comuto u quddy3op. CKOpOCTh UCTCUCHHS U PACXO]] B
annabaTHYECKN N30JIMPOBAHHBIX KaHanax. Kpusuc TeueHust.
CxopocTs 3ByKa. Uncno Maxa. 3akoH oOpaIieHus BO3AeHCTBUH.
P12 Pacuér TedeHns razoB U mapoB | AHanH3 3aKOHA 0OpaIeHHS TeOMETPUUECKOTO BO3ICHCTBHS.
) B KaHaJIax Cyxaroreecs cormio u coruto JIapaiss. OcobeHHOCTH pacuéTa
comell. Y4ér moTepb Ha TpeHue B corutax. CKOpOCTHOMH
ko3¢ ¢uieHT u ko3 duireHt noteps 3Heprun. [lousatue o
PacXoHOM M TEIIOBOM coIutax. HepacuérHele pe:kuMbl TEUEHMS
JIpOCCEeNMPOBAHUE Ta30B 1 [Ipornecc npoccennpoBanus. I dext xoymns — Tomcona.
P1T3 1apoB HuddepennmanbHblil 1 HHTETPaTbHBIN Apoccenb-3(hdeKT.
Temnepatypa nnBepcuu. Kpusas nuuepcuu. Jlpoccenuponanue
BaH-/Iep-BaaIbCOBCKOIO Ta3a.
[IpownsBoabHEIH 00paTUMbIi UK. CpeTHEenHTerpaIbHbIe
. TeMIepaTypsl OJIBO/Ia M OTBOJIA Teryia. MeTo bl CpaBHEHUS
TepMonnHAMUYECKHN METOJ .
TEpMOJUHAMUYECKON 3P PEKTUBHOCTH IUKIIOB TEILUIOBBIX MAILINH:
P8 WCCIICIOBAHNUS IIUKIIOB .
. AHAJIMTUYECKUH, IO TUIOINASAM, [0 CPEIHEUHTETPATIBHBIM
TETUTOBBIX JBUTATENEH . .
temneparypam. Perenepanus terna. O600ménnbIi nukn KapHo.
Cucrema KIIJI TermioBoro aurarens
P9 KomnpeccopHbie MaliHb
OnHOCTYIIeHYATHI nopiHeBoii | Ha3HAYCHHE U THIIBI KOMIpeccopos. llopmHesse, LEHTPOOEKHbIE
PO.T1 KOMIIPECcop U OCEeBBIE KOMIpeccophl. TepMoanHaMuUYecKHid aHaIu3 paboThI
KoMIpeccopa. Pacuér MomHocTH, 3aTpauynBaeMoi Ha MIPUBO/
KOMIIpeccopa. Y4ET MEPTBOTO IPOCTPAHCTBA
MuorocTtyneH4aThiit Bri6op uucina cryneHei kommnpeccopa. Beioop creneHu
PO.T2 KOMIIpeccop MIOBBILIEHNS JJABJIEHUS B CTYNEHIX MHOIOCTYIIEHYaTOr o
KOMIIpeccopa U3 YCIOBHUS MUHUMYMa 3aTpadylBacMOM MOIITHOCTH.
P10 ITopiiHeBbie qBUTaTENN
BHYTPEHHETO CTOPaHUS
YCTpoiicTBO, MPUHIIMI ASHCTBUS U KIacCU(UKAIIUS IBUTATENEH
P10.T1 OO6mme BOIIpoChl BHyTpeHHero cropanwus ([IBC). UnankaTopHas quarpamma.

Cremnenp cxxatus. TormmBa, npuMeHsieMble B TopirHeBEIX [IBC




Huxin IBC V=const (L{ukn

JABC ¢ moaBoaoM TEIUIOTHI IPH TOCTOSTHHOM 00BEME

P10.T2 Or10) (xapOropatopHsbIil [BUTaTENh). ETO KOHCTPYKTHBHBIC
xapakrepuctuku. Pacuér IBC V=Const. 300paxxeHue muKia B
TEPMOAMHAMUYECKHX JAHarpaMmax, ero aHajau3
Lukn JIBC p=const (k1 JABC ¢ noaBoaoM TEIIOoThl IPU MOCTOSTHHOM JIaBJICHUU
P10.T3 Jluzens) (mn3enpHBIN ABUTATEND). Er0 KOHCTPYKTHBHBIE XapaKTEPUCTUKH.
Pacuér JIBC V = Const. M300paxeHue nukia B
TEPMOAMHAMUYECKHX AUarpammax, ero aHajius.
Huxn IBC co cmenranapiM Pacuér JIBC p=Const. IBC co cMeIIaHHbpIM TTOIBOIOM TETIOTHI
1mo/1BoioM TeroTsl (Llukn (mBuratens Tpunkiepa). Ero KOHCTpyKTUBHBIE XapaKTEPHUCTHKH,
P10.T4 Tpunknepa) pacuér u n300pakeHne B TEPMOJANHAMUYIECKUX JUarpaMmax
CpaBHeHHE IUKJIOB Cpasuenue tepmuueckux KIIJI nukinoB nopmHeBbix JIBC mo
P10.T5 MOPIITHEBBIX JBUTATENEH Pa3IMYHBIM yCIOBHSM
LMK ra30TypOHHHBIX [IpenmyiiecTBa ra3oTypOMHHBIX ABUTATENEH 110 CPABHEHHIO C
P11 nopiiHeBbiME [IBC. Knaccudukamnus ra3oTypOMHHBIX YCTaHOBOK
YCTaHOBOK (CTY).
[punnunuaneHas cxema ['TY p=const. [IpuGnmxenus,
HCTIONb3YyEMBIE MTPHU TEPMOAMHAMHYECKOM pacuéTe ra30TypOMHHBIX
I'TY p=const (pacuér) ycraHoBOK. M300paxenue uukia ['TY p=const B aguarpammax p—v
P11.T1
1 T—s. KOHCTpYKTHBHBIE XapaKTEPHUCTUKH [IUKIIA.
Tepmoaunamuueckuit pacuet rukia ['TY p=const. Yuér
HeoOpaTUMBIX TIOTEPH B KOMIIPECCOpE U B TypOHMHE
Huxn I'TY p=const ¢ onTUMaIbHBIM OTHOILIEHUEM JABJICHUI B
komimpeccope. Perenepanus tema B uukie I'TY p=const. [Tukin
['TY p=const (auamus3) I'TY p=const ¢ H30TepMUYECKUMH IIPOLIECCAMH CKATHA B
P11.T2 KoMITpeccope U paciuupenus B Typoune. [uxi ['TY p=const ¢
MHOTOCTYIIEHYaTBIMHU C)KaTHEM B KOMIIPECCOPE U pacIIupeHrueM B
TypOuHe. LIUKII Ta30TypOMHHON YCTAHOBKH C TIOZBOZOM TEILIOTHI
ripu moctositHHOM 00beéMe (I'TY V=const).
Hukabel napoCUIOBbIX
P12 YCTaHOBOK
[IpuHnunuansHas cxema napocusioBou yctaHoBku. [{ukn KapHo B
oOnacTu BiaxHoro napa. Ero npeumymiectsa u HenocraTku. Llukin
Lukn KapHo. Llukn Penkuna | PeHKHHA B o0J1acTi BIaXXHOTO Mapa. M300pakeHne nukia B
P12.T1 muarpammax p—v, T—s, h—s. [{ukn Penkuna Ha neperperomM nape.
Ero tepmonuHaMuueckuid pacuy€r. BerurciieHue pacxona napa,
pacxo/ia TOIJIMBA B TAPOr€HEpPaToOpe U pacxoa oXJaxKaaromen
BOJBI B KOHJEHCATOPE.
Bnusnue mapamerpos napa Ha repmuueckuit KIT/1 nukna Penkuna.
P12.T2 AHanu3 uukna PeakuHa TpeboBanus k pabouemy BemecTBy unkia Penkuna. L{ukn Penknna
¢ y4€TOoM HeOOpaTUMBIX TIOTEPh
CrocoObI OBBIICHUS ukn PeHkrHa ¢ IpoMexXyTOUHBIM IeperpeBoM napa. L{uki
P12.T3 tepmudeckoro KII/I mukna Penkuna ¢ oTOopom mapa Ha pereHepaiuio. Pacu€r nukia ¢

Penxkuna

PEreHCPATUBHBIMU TOAOTPEBATCIIAMN CMCHINBAIOIICTO U




TTOBEPXHOCTHOTO THITa. KOMOMHUpOBaHHBIE ITUKIEL. [apora3oBbie
1MKJIbl. buHapHbie ukibl. [{UKIBI aTOMHBIX 3JIEKTPOCTAHITUH.

TepMoarHAMHUYECKHE OCHOBBI TETIO(DUKAIHH.
TemnodukanmoHHbIe TAPOBHIE MTUKIBL. TeTuI0(hUKAITMOHHBIN K C
npoTuBoiaBieHueM. TerropuKannOHHBIN IIUKI ¢ 0TOOPOM Tapa.
XapaKTepUCTHKH TEIUIO(UKAIIMOHHBIX IIUKIOB: KO3(QMHUIIMESHT
WCTIOJB30BaHMS TeTlIa napa, KodQQHUIUEHT UCIIOTB30BaHUS TEIUIa
TOILINBA, KOA(PPHUIUEHT TeTIOUKALIH.

P12.T4 Temnodpukauus

HI/IKHI)I XOJIOAWJIBHBIX  MallluH

P13 " TCIIJIOBBIX HACOCOB

Oo6patnslie rukibl. O0paTtHbii ikt KapHo. [puanunuansHas
cXeMa XOJIOAUIBHON yCTaHOBKU. X0JI0J0IPON3BOIUTEIBHOCTD.
XonoaunbHBIN KO3 pumueHT.

P13.T1 OOpaTHBIE ITUKIIBI

[IpurnHMIManpHas cxeMa yctaHOBKH. TypOoaeranzep.
N3obpaxenne uKiIa B TEPMOAMHAMUYECKHX AAarpaMMax, ero
pacyéT 1 aHanu3

uxi BO3MyIIHOM

P13.T2 N
XOJIOAMUJIBHOM YCTaHOBKH

[IpuHnunuaneHas cxeMa yCcTaHOBKH. J{poccenbHbI BEHTHIIb.
TpeboBaHus k pabounM Tenam (XJIagareHTam)
MIapOKOMITPECCOPHBIX XOJIOAMIBHBIX YCTAaHOBOK. LMK ¢ BIaKHBIM
X0/10M KoMmmpeccopa. LK1 ¢ cyxoM X010M KoMmIpeccopa

uxn napokoMnpeccopHon

P13.T3 .
XOJOJWIBHON yCTaHOBKH

Huxn temnoBoro Hacoca. [IpuHnunuanbHas cxema. OTONUTENbHbII

P13.T4 N i
ko3 durment. TepMoanHaAMHYECKHHA PacuéT TEIIIOBOTO Hacoca

TennoBoii Hacoc

AOCOIIOTHAS M OTHOCHUTEJIbHAS BIAKHOCTH BIIAKHOT'O BO3yXa.
Bnaroconepsxanue. Touka pocel. I'urpomertp. [lcuxpomertp.
Huarpamma h—d ams Bnaxknoro Bo3myxa. Pacuér mponecca cymkun
BJIQKHOT'O MaTepuaa

P14 ButaxHbli Bo3nyx

MaxkcumanbHas pabota. Dxceprus. DKCeprusi HeoABIKHON
TEPMOJMHAMUYECKON CHCTEMBI. DKCEPrusl IOTOKA. DKCEPrHsl
TeII0THL. DKkcepretrnuecknii KITJ]

P15 DKCEepreTu4ecKuil MeTo

1.3. HaHpaBHCHI/IC, BHUbI BOCITUTATEIbHOM ACATCIIBHOCTHU U UCIIOJIB3YCMbIC TCXHOJIOTHHN

Tabmnuua 1.2
Hamnpasnenue Bun o L——
BOCMHUTATENBHON | BOCHUTATENBHON | pooivroron oo KoMIIeTeHIus Pesynbratsl
NEITEILHOCTHU NEITEILHOCTHU JeATeTbHOCTH 00y4eHust
[Mpodeccuonansu | mpodopuentamnmo | TexHomorus OIIK-1 - Cnocoben | -1 -
0€ BOCITUTAHHE HHas CaMOCTOSITENILHOUN | (OpPMYyIIUPOBATH U JleMOHCTpHpPOBaTH
JESITEIIbHOCTD paboThI pemarh 3a1a4w, yMEHHE
OTHOCSIIIMECS K 3¢ PEeKTHBHO
npodeccHoHabHON | paboTaTh B
JESITEIIbHOCTH, KOMaH/Ie
TIPUMCHSISI
(yHIaMeHTaJIbHbIE
3HAHHUS OCHOBHBIX




3aKOHOMEPHOCTEN
pa3BUTHUS IPUPOJIBI,
YEJI0BEKA U
oOmiecTBa

1.4. TIporpaMma TMCHUIIIIMHBI peaau3yercs .
2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI
TepMogunamuka

DJIEKTPOHHBIE pecypchl (M31aHNS)

1., benoycos, B. C., Kunkun, b. I1., Mopuos, A. A.; Texaudeckass TepMoJuHaMUKa : MeTo/. yKa3aHus K
na6. pab. mo kypey " Tenumdeckas tepmoaunamuka’, "Tepmonunamuka u tertonepenaya”, "Teoperndyeckue
OCHOBBI TEIUIOTEXHUKU" JUIsSl CTYJICHTOB BCeX (opM 00ydeHHUs CIELHaTIbHOCTEN TEIJI0HEPT., CTPOUT. U MeX-
Mmamt. ¢ak..; YIIH, Csepamosck; 1991; http://library.ustu.ru/dspace/handle/123456789/539 (DOnexTpoHHoe
W3/IaHKE)

ITeyaTHbIEe H3TaHUSA

1. Kupumiun, B. A.; Texuuuyeckast TepMoAMHAMUKA : Y 4eOHUK JJIs BY30B.; DHeproatomusaar, Mocksa; 1983
(27 2K3.)

2., Octposckas, A. B., Tonmaues, E. M., benoycos, B. C., Heiickas, C. A., Canoxxuukos, b. I'.; Texunueckas
TepMOJUHAMHUKA : ydeOHoe mocobue [B 2 wactsx]. Y. 1. ; VI'TY-VIIU, ExatepunOypr; 2009 (44 >k3.)

3., Octposckas, A. B., Tonmaues, E. M., benoycos, B. C., Helickas, C. A., Canoxuukos, b. I'.; Texuuueckas
TepMoAMHaMUKa : yueOHoe nocodue [B 2 yactsax]. Y. 1. ; VI'TY-VIIN, ExarepunOypr; 2009 (44 5k3.)

4., Canoxnukos, b. I'., OctpoBckas, A. B., Tonmaues, E. M., benoycos, B. C., Heiickas, C. A.; Texauueckas
TepMOJAMHAMUKA : yueOHO-MeToanuecKoe rnocodue : B 2 yactsax. Y. 2. ; Yp®@VY, ExarepunOypr; 2010 (60 3k3.)

5. Kopoutes, B. H., Tonmaues, E. M.; Texaudeckas TepMOIuHAMUKA : y9eOHOE TTOCOOHE IS CTYJCHTOB BY30B,
oOyuaromuxcst no cnenuanbHocT 140503 - TMazoTypOuHHBIE, MapOTypOMHHBIE YCTAaHOBKU U JBUTATEIU
HarnpasieHus noarotosku 140500 - Duepromamunoctpoenue.; YI'TY-YIIN, ExkatepunOypr; 2007 (50 7k3.)

Hpocbeccuonanbﬂme 0a3nl JAHHBbIX, I/lH(l)OpMaIII/IOHHO-CIIpaBO‘-IHI)Ie CHUCTEMBbI

1. www.thermophysics.ru/triptych - «/HpopMannoHHBIM TPUNTHX TEMIO(U3NYECKUX CBONCTB BELIECTB)» -
MH(POPMALIMOHHO-aHAIUTUYECKAsl CHCTEeMa JUIs XpaHEHHWs M pacnpocTpaHeHUs Oubauorpapuyeckux u
YUCJICHHBIX TaHHBIX O TEIUIO(PU3NYECKUX CBOMCTBAX BEIIECTB

2. MLIO. MBanos. Temnodusndyeckrue CBOWCTBA BOJIBI 1 BOJISTHOTO Mapa: Www.parvo95

3. A.A. Anekcanapos, K.A. Opnos. WaterSteamPro: www.wsp.ru

Marepnansl ais aun ¢ OB3

Becoy xontent OBC mpencrasineH B Buze (ailioB crnenuanbHOro ¢opmara Jjisi BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEYH, a TAK)KE B TECTOBOM BUE, IPUTOAHOM JUIS IPOYTEHUS C UCIIOJIb30BaHUEM YKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.



Bba3bl JaHHbIX, HHq)OpMalII/IOHHO-CleaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

3oHanbpHas HayuHas Oubauoreka: http:/lib.urfu.ru

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

TepMoguHamuka

Caenennst 00 OCHAIICHHOCTH JHCHUILUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
0o0opyroBaHMeM H IPOIPAaMMHBIM O0ecre4YeHneM

Tabmua 3.1

Ne
n/n

Buabl 3anaTui

OcHaIEHHOCTH CNEeNHAJIbHBIX
noMelleHUii ¥ moMeleHuil 1
CaMOCTOATEIbHOM padoThI

IlepeyeHb JIMLEH3UOHHOTO
NMPOrpaMMHOro o0ecrnevyeHust

Jlexuun

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jlocka aynuropHas

[Tepudepuiinoe ycTpoicTBo

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Office Professional 2003 Win32
Russian CD-ROM

Hp AKTUYCCKUC 3aHATHA

MeGenb ayTuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto nmpenogaBatens

Jlocka aynuropHas

He HCIIOJIB3YCTCHA

JlaGopaTopHsbie
3aHATUA

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYarOIINXCs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTo
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Office Professional 2003 Win32
Russian CD-ROM

Koncynbranun

Pabouee mecTo nperoaaBaTeJIsd

He HCIIOJIB3YCTCA




Tekymui KOHTPOJIb U

Mebenb ayauTopHasi ¢

He ncnons3yercs

MIPOMEKYTOTHAS KOJIMYECTBOM paboUnX MECT B
aTTecTanus COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB
Pabouee mecTo npenoaaBarens
CamocrosiTenpHas O6opynoBanue, Google Chrome, Mozilla Firefox

paboTa CTyICHTOB

COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

[Tonkmrouenue k cetu UHTEPHET
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