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1. Heau u 3a1a4u TUCHUNIMHBI

]_ICJIBIO npenoaaBaHusa JUCHHUIIJIMHBL «Texunueckas TCPMOJUHAMHKA W TCIUIOTCXHUKA» ABJIACTCA
OCBOCHHEC OCHOBHBIX 3dKOHOB TCPMOJUHAMUKH, U3YUCHUC TCPMOJUHAMUYCCKUX IMPOLCCCOB O6paTI/IMBIX
)41 HCO6paTI/IMBIX CTallMOHAPHBIX W HCECTAllMOHAPHBbIX. OcCHOBHEBIE TCPMOIUHAMUYCCKUC TPOLUECCChI B
uaeanbHbIX ra3oB. OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEW Te4eHHs raza B comiax u auddysopax
I/I3y‘-IeHI/I€ TCPMOJUHAMUYCCKUX LUKIOB PA3JIMYHBIX IPOLCCCOB M CUCTEM  IMPUHIHUIIOB I[ef/'ICTBI/DI u
KOHCTPYKTHUBHBIX OCOOEHHOCTEH TEIJIOo- | IapOTreHepaTopoB, TpaHC(OPMATOPOB  TEILJIOTHI,
XOJIOJUJIIBbHUKOB nu XOJOOUJIBbHBIX MallluH, TGHJIOO6M6HHI)IX arraparoB n yCTpOfICTB,
TEIJIOMAacCCOOOMEHHBIX IPOIECCOB TPOUCXOAAIINX B PA3IMYHOTO pOJia TEIUIOBBIX YCTAHOBOK U
OTACJIIBHBIX XMMHUYCCKHUX PCAKTOpax. OcBoeHHE OCHOBHBIX 3aKOHOB TCHJIO(i)I/I?,I/IKI/I N TCIIJIOTCXHUKU,
MCTOJOB IOJIYUCHUA, Hp606pa30BaHI/I$I, nepeaaynu U MUCIOJb30BaHUA TCIUIOTHI, IIPUHIIUIIOB I[GﬁCTBH?I u
KOHCTPYKTHUBHBIX OCOOEHHOCTEH TeIjIo- © IapOTeHepaTopoB, TpaHCPOPMATOPOB  TEIJIOTHI,
XOJIOJUJIIBHUKOB n XOJOOUJIBbHBIX MallluH, TEII000OMEHHBIX arnraparoB n YCTpOﬁCTB,
TETIOMACCOOOMEHHBIX MPOIECCOB MPOUCXOISIINX B PA3IUYHOTO poJia TETUIOBBIX YCTAHOBOK, OTEIBHBIX
3aHUAX W COOPYKCHHUAX. O3HakoMJIEHHE CTYACHTOB C OCHOBHBIMH HpO6J'I€MaM TCINIOTCXHUKU U
TeIIoMaccoOMeHa, ¢ TeMIOPU3NUECKUMHU TIPOIleCCaMd U TOATOTOBUTH CTYJAEHTOB K H3YyYECHUIO
CIICIKYPCOB, PACUCTy NPOCKTOB U BBINTOJHCHUIO MHAUBUAYAJIbHOTO IPAKTHKYMaA.

33[{3‘[6[71 H3YyYCHHUHA KypcCa SABIACTCA IIOATIOTOBKA BI)ICOKOKBaJ'II/I(l)I/IHI/IpOBaHHOFO CIIeryajimucra,
BJIAZICIOICTO HABBIKAMU I'PaAaMOTHOI'0O PYKOBOJCTBA IMPOCKTUPOBAHUEM U aKcnnyaTauHeﬁ COBPEMECHHOT'O
MIPOM3BOJICTBA, CTPOUTENICTBA 3/JaHUM W COOPYXEHUU TPEICTABISAIONIETO COO0H COBOKYITHOCTH
TEXHOJIOTHYECCKUX u TEIIJIOBBIX mponeccoB n COOTBETCTBYIOLIETO TEXHOJIOTNYECKOI'O n
TECIIIOOHEPTECTUUCCKOTO O60py210BaHI/I$I. B 3a1a4u HU3YUCHUA JUCHUINIMHBI BXOAWUT TaKKE: OBJIAJCHUC
CTYACHTAMH aHAJIUTUYCCKUX MCTOAOB PCHICHUA 3adad TCIIOIPOBOJHOCTH IMPU PA3JIMYHBIX I'PaHUYHBIX
YCIIOBUSAX, TEOpHel mono0us U ee HUCHOJIb30BAaHUEM Uil OIKCAHUS IPOLECCOB KOHBEKTHBHOTO
TEIUIONEpPeHO0ca, METOIaMHU pacueTa CI0XKHOTO TeII000MeHa, B TOM YHCJIe TPU U3MEHEHUHU arperaTHOro
COCTOSIHUSI BEIECTBA; O3HAKOMJICHME C YCTPOMCTBOM M TPOLECCAMM, TPOUCXOISAUIMMHU B
CBEPXTEIUIONPOBOAHBIX TEIJIONEPENAIONINX YCTPOMCTBAX - TEIUIOBBIX TpyOax, TErI000MEeHHBIMU
anmnapataMu, UX pacdeToM, TEIUI00OMEHOM B pa3IMYHOTO poja peakropax. B nmexkunoHHOM Kypce, Ha
MPAKTUYECKUX 3aHATUAX M JIaOOpATOPHOM NPAKTUKYME MHOTO BHUMAaHUS yaenseTcs (QU3NYECKUM
acrmekTaM TEOpUH TeIJIOOOMEHa, paccMaTpUBAIOTCA BaXHbIE U HHTEPECHbIE IMPUKIIAIHBIC
TerI0pU3NIECKUe 3a/1auH.

2. MecTO JTUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

VYuebHas mucnuiuinHa «TexHudyeckas TepMOJUHAMUKA M TEIUIOTEXHHKa» OTHOCHTCS K 0a30BOM
YaCTH MAaTeMaTHYECKOTO M €CTECTBEHHOHAy4yHOTO Iukia B yueOHoM muiane OIT manpasnenuss 18.03.01
«XUMHUYECKasi TEXHOJIOTHS» M TPEAyCMOTpEHa JJIsl M3y4eHHs B ISTOM cemecTtpe. B Teoperuko-
METOJIOJIOTMYECKOM U MIPAKTUYECKOM HAlpaBJIICHUM OHA TECHO CBSI3aHA CO CJICAYIOIIUMHU JUCIUTUIMHAME
y4eOHOTO IUIaHa: 00MIas XMMHUYECKas TEXHOJOTHs, MPOLECCHl M aliapaTthl XUMUYECKUX TPOU3BOJICTB,
XUMUYECKasl TEXHOJIOTHUS TOTUIMBA U T'a3a, HEPTEXUMHUYCCKHI CHHTE3.

3. IlepevyeHb MUIAHUPYEMBIX Pe3y/IbTATOB O0y4YeHHUs] IO AUCHUILIMHE (MOIYJI0), COOTHECEHHBIX €

HHIMKATOPAMH JA0CTUKeHUs KommneTeHuui. (Tabnuma 1)

Taoauma 1
[Inanupyemble pe3yJbTaThl
Kox mo ®T'OC HNuaukaropsl o0yuenusi mo nucuumuinne (3YB)
JOCTHKEHM S
OomenpodeccuoHaIbHBIE
OIIK-2.Cnocoben OIIK-2.1. Hcnonb3yeT | 3HaTh:
HCIT0JIH30BaTh pa3IuYHbIE METOOBI, | _ OCHOBHEIE 3AKOHEI -
MaTeMaTHYECKHE, CIOCOOCTBYIOIITHE pacueTHbIe COOTHOIICHMS




¢dusnueckue, ¢du3zuko-
XUMUYECKUE, XUMUYECKHE

METOObI JJISL peuiCHus
3aa4 MpoQecCHOHATBHON
JeSATEIIbHOCTH

PEIICHUIO
npodeccroHanbHO M
JEeSITEIbHOCTH
OIIK-2.2. H3yuaer
MaTEeMaTHYECKUE METO/IbI,
PUMECHSIEMBIE B
XUMHYECKON TEXHOJIOTHU
OIIK-2.3.  Ananusupyer
XUMHYECKHe U  (u3mKo-
XHUMHWYECKHUE CITOCOOBI IS
pelieHus POUIBHBIX
3a1a4

3aJ1a4

TCPMOJUHAMHUKU U TCILJIONICPCAAYIHN,

- Ha3HauCHHE, COCTaBbI "
CBOMCTBAa paboOYMX TEl TEIUIOBBIX
I[BI/II‘aTe.TIef/'I 1 XOJIOJUJIBHBIX MAallluH,

- OCHOBBI OTIpe/IeICHNUs
TEPMOAMHAMHYECKUX u
TETNIO(U3NUECKUX  CBOWMCTB  Ta30B,
KHUIKOCTEH U TBEPABIX TET ;

- IIPUHLATIBI paboTsl
TETUIOOHEPTeTHYECKIX U
TEMI000MEHHBIX YCTaHOBOK;

- 0COOEHHOCTH TEIIOBBIX

IPOIIECCOB  DHEPTrOTEXHOJIOTUIECKOTO
000pyI0BaHUS.

- IIPUHIATIBI paboThI
TETUTOOHEPTEeTHYECKIX "
TEMI000MEHHBIX YCTaHOBOK;

- OCHOBHBIE  3aKOHOMEPHOCTH

TEUYEHUs Ta3a B comiax u auddy3opax

- 0COOEHHOCTH TEIIOBBIX
MIPOIIECCOB  IHEPTOTEXHOJIOTHIECKOTO
1 00opyioBaHuUs

yMeTh:

- paccUYUTHIBAThH u
AHAJTM3UPOBATh TEPMOJANHAMHUYECKHEC
IPOIIECCHl B 3HEPrOTEXHOJIOTUIECKOM
000pyI0BaHUH;

- paccuuThHIBaThH u
aHAIU3UPOBATH TeMIepaTypHble
pPeXKUMBI cHCTEeM M 00OpyIOBaHUS

nepepaboTKU yriIeBOI0POIOB;

- YMETh ITOJIb30BaThLCS
TEPMOIMHAMHUYCCKUMH CXEMaMH,
JarpaMmmamu, rpadukamMu u
Ta0IMIIaAMU TEII0PU3UYECKUX
CBOMCTB BEILECTB M T'a30B MPOBOIUTH
TEPMOIMHAMHUYECKHIHA aHaaus3
IIPOIIECCOB;

- OTPEIEISATh JKCEPTUI0 TOTOKA
pabouero Tena ;

- OTIPENEIATh
TEPMOJANHAMHUYECKYIO 3(P(EKTUBHOCTh
LIUKJIOB TEIJIOCUJIOBBIX YCTAaHOBOK;

- MMpOBOIUTH
TCPMOJUHAMHUYCCKUC PacUCThI
pa60‘-II/IX IMPpOUECCOB B TCIJIOCUIIOBBIX
YCTaHOBKax u Apyrux
TCINIOTCXHUYCCKUX YCTpOﬁCTBaX,
MPUMCHACMBIX B OTPACIIH ;

- PaCcCUUTHIBATDH nu BBI6I/IpaTL




paloHaIbHbIE CUCTEMBI
TEIJIOCHAOXKEHHsI, MPeoOpa3oBaHus U
UCIIOJIb30BAHNUS SHEpruH,
paloHaIbHbIE CUCTEMBI OXJIAXKJIECHUS
U TEepPMOCTAaTHPOBAaHUs 000OpPYyIOBaHUS,
IIPUMEHSIEMOI0 B OTPACIIH ;

- 00pabatbIBaTh pe3yabTaThl
HN3MCPCHUA W IMPOU3BOAUTL PaACUCThI
IIPOLIECCOB TEMJIO0OMEHA;

- HPUMEHATh YpaBHEHHUA
TEIJIOBOTO pacyeTa TerI000MEHHBIX
anmnaparos .

BJIaJIeTh:
- HaBBIKAMH paboThl c
OCHOBHBIMHU pOCCUICKUMHU u

3apyO0eKHBIMU npudopamMu JUTSL
OTpENeNICHUs TEePMOJAUHAMUYECKUX U
TEII0(pU3NUECKUX  CBOICTB  Ta3o0B,
KUAKOCTEN U TBEP/BIX TEI;

- METOAUKaAMU COCTAaBJICHUA
OHEPTECTHYCCKUX u TEIIJIOBBIX
OaylaHCcoB SHEPrOTEXHOJOTUUECKUX
IPOIIECCOB B He()TETa30BON OTPACIIH ;

- METOJIaMU pacyeTa TEIUIOBBIX
PEKUMOB CUCTEM U 000PYAOBAHUS

- MeTOJaMu COCTaBJICHHS
JHEPreTUYECKHUX, 3KCEPreTHUYCCKUX U
TEIJIOBBIX 0AJIaHCOB;

- AHAJIUTUYECKOU TeopueHn
TEIUIONPOBOJHOCTH ;

- METOAaMHU pacdeTa IIPOLECCOB
TEILIoNEpeaAaYnu M TCIUIOOTAAYH ;

- YCIIOBUAMU OJHO3HA4YHOCTH
HJIM KpacBbIMH YCJIOBUSAMU IIPpOLIECCA
TCIIOIIPOBOJHOCTH.




4. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl

Taoauna 2
Bcero CeMecTpsl
Buja yue6Ho# padoThl 4yacoB/3a4.e. 2 3
(01010) 0390 (01010} 0390
KonTakTHasi padora (Bcero) 32/0,88 34/0,94 32/0,88 34/0,94
B tom umcie:
Jlekiuun 16/0,44 17/0,47 16/0,44 17/0,47
[IpakTrueckue 3aHATHS
CeMuHapbl
JlaboparopHbIe pabOTHI 16/0,44 17/0,47 16/0,44 17/0,47
CamocrosiTesibHasi pa6oTa (Bcero) 76/2,11 74/2,05 76/2,11 74/2,05
B tom umcie:
Kypcosas pabota (mpoekr)
Pacuerno-rpaduueckue paboTsl
UTP
Pedepatsr 20/0,55 18/0,5 20/0,55 18/0,5
Joxmnaast
H(unu) opyeue 6udvl camocmosmenvHol pabomol.
[ToaroroBka K J1a00paTOpHBIM paboTaM 20/0,55 | 20/0,55 | 20/0,55 | 20/0,55
[ToaroToBKa K MPaKTHYECKUM 3aHATHSIM
IToaroToBKa K 3a4ery, SK3aMEHY 36/1,0 36/1,0 36/1,0 36/1,0
Ik3amMe | Dk3ame | IJk3ame | IK3aMme
Bujg oruerHocTH
H H H H
Obmas Bcero B uacax 108 108 108 108
TPYA0EMKOCTh
M CHAILIHHbBI Bcero B 3a4. eaMHHIIaX 3 3 3 3




5. Conepsxkanue QM CUMILTHHBI

5.1 Pazaennl TUCHUILINHLI 1 BUABI 3aHATHI

Taoéauua 2

n/n

HaumeHoBaHue pa3jaesia
AMCUUILJIMHBI 110 ceMecTpaM

Yacel
JEeKIHOH
HBIX
3aHATHI

Yacel
Jabdoparo
PHBIX
3aHATHI

Yacol
NMPaKTH
YeCKHX

(ceMuna
PCKHX)
3aHATHI

Yacel
CcaMocCT.
padoThbI

Bcero
JaCOB

OcHOBHBIE TIOHATHS U
MOJIOXKEHUSI TEPMOJMHAMUKH.
Tennora 1 TenI0EMKOCTB rasa.
Buyrpennss sneprus. Pabora.
[IepBblii 3aKOH TEPMOAVMHAMUKH.
OHTANBNNS. DHTPOIH.

BTtopoii 3aKk0H TepMOAMHAMUKH.
Kpyrossie mpoueccel.

TepmomHaMHYECKHE IPOLECCHI
HNACAJTBbHBIX I'a30B B 3aKPBITBIX
CUCTEMAX

Judbdepenunanbupie
YpaBHEHHsSI TEPMOJIWHAMHKH.

TepmoanHaMuueckue mpouecchl
B peaJIbHBIX ra3ax U mapax.
CBolicTBa peaJIbHBIX ra30B.

TepMoauHaMuKka NOTOKA.
Hcreuenune u apocceaupoBaHme
ra3oB U MapoB.

Xo0JNoAUIbHBIE MAITMHBI U
koMmIipeccopa. L{ukiibl
TEIJIOCUJIOBBIX YCTaHOBOK.

Teruioo0OMeH.

TeHJ’IOHpOBOI[HOCTB.

10

KoHTakTHBIN TEIUIOOOMEH.

11

KouBekTHUBHBII TEI000MEH

12

Temnoornaua.

A I

13

Tennonepenayva. C10XXHBII
TermoooMeH. MaccooOMeH.

N (NN -

W WWNFP W

14

OCHOBBI TEILIOBOTO pacueTta
TETUI00OMEHHBIX arrmapaToB.

15

TGHHOBHepFeTI/I‘-IeCKI/Ie
YCTAHOBKHM W HNPOMBIIIJICHHASA
OHCPI'CTHUKA.

16

KotenbHubie YCTaHOBKH.
HapOBLIe M Ira30BbIC Typ6I/IHBI.
HpI/IMeHCHI/IC TCIIJIOTHI B
CTpOHTCJ'ILHOfI OoTpaciiu.
OcHOBEI OHCPTOTCXHOJIOTHH.




HUTOI'O:

6 | 16 | I

5.2 JleKIIMOHHbIE 3aHATHS

Tabanna 3
Ne HaumeHoBaHue pa3jaeiia
Coaep:xkanue pasgesa
n/n AUCHMILINHBI
1 2 3
[Ipenmer TtexHuueckoi TepMoanHaMuku. llonsTue paboyero
Tena. BenmuuuHbl, onpenensommue COCTOSSHUE ra30B UX OCHOBHbIE
apaMeTpsl. Tepmonnnamuyeckas cucreMa u
TEPMOJIMHAMHYECKHUE MapaMeTpbl cocTosiHusA. TemnoTa u padoTa
1 OCHOBHBIE NOHATHUS U Kak (opMbI Niepeaun 3Hepruu. VaeanbHple Ta3bl U UX OCHOBHBIE
MIOJIOKEHHSI TCPMOJIMHAMMKH. | 3aKOHbl. (OCHOBHO€ YpaBHEHHE KHHETUYECKOH TEOPHUH TIa30B.
3akonbl boiins — Mapuortra, ['eif-Jltoccaka, Ilapns. Cwmecu
UJICaJIbHBIX Ta30B.
TennoTta u TEMIOEMKOCTH Ta3a MPH MOCTOSTHHOM 00bEME U
TennoTa 1 TeMIOEMKOCTD MIOCTOSIHHOM JIaBJICHUM 3aBUCUMOCTH TEINIOEMKOCTH OT
2 | ra3a. BHyTpeHHsS SHEPTHS. Temneparypsl. TernnoéMKocTh ra3oBbix cMmeceit. OnpeneneHue
Pa6ora. BHYTpeHHeH sHepruu. Pabora pacmmpenusi.
. CyIHOCTh IEPBOTO 3aKOHA TEPMOJAUHAMUKU U €TI0
[TepBrIit 3ak0H ym p PMOA
AHAJIMTUYECKOE BhIpAXKECHHUE. DHTalbNus. JHTponud. PV-u TS-
3 | TEpMOJAMHAMHUKH.
JUarpaMMBl.
DHTaNbNUS. DHTPOIUA.
Bropoii 3akoH N3menenue coctosinus ra3oB. CylnHOCTh BTOPOro 3aKOHA
4 | TEPMOIHMHAMUKY. Kpyrossie | TepmoanHamMuku. TepMoauHaMUYECKHE IUKIIBI TEMIOBBIX
MPOLECCHI. MamuH. [lukin KapHo. PerenepaTuBHBIN UK. DKCeprus.
OCHOBHBIE TEPMOJIMHAMHYECKHUE IIPOLIECCHI B T'a3ax Mapax u
TepmoanHamMuueckue
cmecsx. O01Ire MeTo bl UCCIeI0BaHUsL.
MIPOLIECCHI UJICATBHBIX I'a30B . . . .
5 W30x0opHbIN, H300apHbIN, U30TEPMUYECKU, a1na0aTHbIH,
B 3aKpBITBIX CHCTEMaX .
MOJUTPOIHBIN MPOIIECCHI.
Huddepennnanbabie ypaBHEHUS! BHYTPEHHEH SHEPTUH,
SHTPOMUH, SHTAIBIIUY U TETUIOTHI IIPU PA3TUYHBIX KOMOUHAITUSAX
JubdepenunanbHapie
6 He3aBUCHUMBIX nepeMeHHbIX PV, T. Muddepenunanbupie
YpaBHEHUSI TEPMOJIMHAMUKHU.
ypaBHEHUS TEIUIOEMKOCTH pab04HX Tell.
[Taps1, ocHoBHBIE onipenenenus. BoasHoii nap. [Ipouecchr
napoo6pazoBanus B PV- u TS- nuarpammax. OCHOBHBIE
TepmoanHamMuueckue
XapaKTepUCTUKH BIAXXHOTO Bo3ayxa. [loHsaTre 06 ypaBHeHUe
IIPOLIECCHI B PEAJIBHBIX T'a3ax .
7 N Bynkanosuua-HoBukosa u boromo6oBa-Maiiepa.
n napax. CoiicTBa
Brnarocoznep:xanue, abconroTHast 1 OTHOCUTENbHAS BIaYKHOCTb.
pEaJIbHBIX ra30B.
H-d nuarpamma BIa)XHOTO BO3yXa.




TepmoanHamuka [IOTOKA.
Hcreuenue u
IpOCCEIUPOBAaHUE Ta30B W
11apoB.

YpaBHEHHE NEPBOTO 3aKOHA TEPMOJAMHAMUKY JUIsl TOTOKA. Pacuer
npoliecca UCTEUYEHUsS BOJSIHOTO Mapa ¢ MoMolIbio h-s muarpamm.
JleficTBUTENBHBIN IPOLIECC UCTEUEHUS Ta30B U napoB. OCHOBHbIE
3aKOHOMEPHOCTH TeUeHHs Ta3a B comiax u Jauddysopax.
HpoccenmupoBanre ra3oB u mnapoB. llonsatue 006 sddekre
Jxoynsa-Tomcona. TepMOIMHAMHMYECKMIM aHaau3 IIPOLECCOB B
KOMIIpeccopax  Kiaccuukamuss W NPUHOUN  JIEHCTBUSA
KOMITPECCOPOB. DKCEPrusi IOTOKA paboyero Tena.

3

X0J0/IUIbHBIE MAIIMHBI U
KOMIIpeccopa.

[MKIIBI TETI0CUITOBBIX
YCTaHOBOK.

Tepmoauaamuueckass JIPPEKTUBHOCTh LUKIOB. MieanbHbIC
IUKJIBL. [[WKITBI TOPITHEBBIX JBHUTATENICH BHYTPEHHETO CTOpaHHUS.
CpaBHUTENIBHBIN aHAN3 TEPMOJAMHAMHUYCCKUX HUKIOB. L[UKITBI
ra3oTypOMHHBIX ¥ TApOTYypOMHHBIX ycTaHOBOK. L{ukisl KapHo m
PeHkwHa U1 HACHINIEHHOTO Tmapa PereHepaTWBHBIC ITHKIIEL.
XoNoaWIIbHBIE W KPUOTEHHBIC YCTaHOBKHU. TpaHCHOpMaTOpHI
TETUIOTHI. Hukier XOJIOTUTBHBIX YCTaHOBOK "
TepMOTpaHcHOpPMaTOpOB. Knaccudukarus XOJIOTAITBHBIX
YCTaHOBOK.

10

Terioo0OMeH.

CriocoOsb1 nepeaun TermnoTbl OCHOBHBIE MMOHATHS U OIIPEICICHUS
Teopun TeriooOmMeHa. CriocoObl nepefaun TerioThl. CIOKHBIH
termiooOmeH.  KadecTBeHHBIE XapaKTepUCTHKH TiepeHoca
TCIIJIOTHI.

11

TermmonpoBOJHOCTS.

3akoH dypre. Koaddurument TETJIOTIPOBOIHOCTH.
TermmonpoBOAHOCT,  OAHOCIOWHOW, MHOTOCJIOMHOM, TUIOCKOM
WIMHIPUYECKOH U CcPepudyeckoll CTEHOK NpU MOrPaHUYHBIX
ycinoBusx | poma OxmaxieHue, HarpeBaHUE HEOTPAHUYECHHOMN
IJIACTUHBI, MUWIMHIpA U IIapa MNpU TPAHUYHBIX ycloBusax 1,2,3

pona.

12

KoHTakTHBIN TEIIO0OMEH.

OcobeHHOCTH nepeaadu TCIUIOTHI ITPU B3AUMHOM KOHTAKTC ABYX
TECII. KonrtakTHOE TEPMHUYICCKOC COIIPOTHUBJICHUC.
HeCTaHHOHapHBIﬁ npouecc TCIJIOMpOBOIHOCTH.

13

KoHBeKTHUBHEBIH TEMI000MEH

OCHOBHOM 3aKOH KOHBEKTHBHOTO TETUIOOOMEHA. Y paBHECHHE
Hprorona-Puxmana. KoadduiueHnt temimooraauun.
Juddepenunansabie ypaBHeHHUs TemooOmeHa: HaBbe-CTokca -
ypaBHEHHUE ABM>KEHUS BSI3KOH sxunikoct, Oypbe — Kupxrodda-
ypaBHEHHUE TETUIONPOBOAHOCTH ISl IOTOKA IBIXKYIIEHCS
)uakoctd. OCHOBBI TeopuH 1101001, OCHOBBI TEOPHUH TTOI00HUS.
[TonsaTue o MeToIe aHaIM3a Pa3MEPHOCTEH TEOPUH TI0I00MS.
Kputepuansusie ypaBHeHus1. OU3NYECKHIT CMBICIT OCHOBHBIX
KPUTEPHEB 110100US1.




TerooTna4a mMpy BEIHYKICHHOM JABUKCHUU KUIKOCTH.
Koaddunmentsr Teruoornaun. TermooTaqya mpu eCTECTBEHHOM
KOHBEKIMU. TernooTaaya mpyu M3MEHEHUH arperaTHoro
COCTOSIHUS BelecTBa. TemiooOMeH npu KOHACHCAIIUY TapoB.

14 Tennoornaya. TennoBoi noToK. I1MOTHOCTE TEMIOBOIO MOTOKA.
TennmooOmen m3nmyyenneM. TermnoBoii 6amaHc TyduCTOro
teriooomena. 3akon Credana-bonbiiMana. AGCOIIOTHO YepHOE
Teno. TernmooOMeH n3TydeHUeM CUCTEMBI TeJ B aOCOIOTHO
IIPO3PAYHOM Cpere.
Temonepenaua Mexay IByMs )KHJIKOCTAMU 4Yepe3
pa3aeAoIlyIo UX CTeHKY. Terionepenaya yepes miocKyto,
Temnonepenada.  CIOXHBIHA [WTHHIPAYECKYIO0, CPEPUICCKYIO H OPEOPCHHYIO CTCHKH.
15 | TemaoodmeH. MaccooOMeH. | Kosdduuument teronepenaun. Temosas u3omsus. OCHOBBI
MaccooOMeHa
1 2 3
Tuns! TeriooOMeHHBIX anmnapaToB. PacueTHoble ypaBHeHUs. Buibl
OCHOBBI TEIUIOBOTO pacyeTa
16 TETUTOBOTO pacyeTa.
TEITIO0OOMEHHBIX anmaparoB.
Bunel ckuraemoro TOIIMBa M €ro XapakTepUCTHKH. TBepaoe
TennmosHepreTnyeckne KUJKOE€ W Ta3000pa3HOe TOIUIMBO. OJEMEHTapHBIM COCTaB
17 | YCTAHOBKH M MPOMBIIICHHAS | TOTIHBA. Temora cropanus. YcioBHoe TomnBo. [IpuBenennbie
SHEPTEeTHKA. XapaKTEPUCTUKHU. Knaccuduxarus TOTIJINB. [Tpo6aembr
9KOHOMMH.
[TapoBoii KOTEN M €ro OCHOBHBIE 3JIeMEHTHI. [[0BEpXHOCTH
KoTenbHble ycTaHOBKH. N
HarpeBa napoBoro kotia. TermtoBoi 6ananc kotaa. KIT/] koTna.
[TapoBbie 1 razoBbie N
Texnonoruueckas cxeMa KOTelIbHON ycTaHOBKU. [IpuMeneHue
TypOuHsbl. [Ipumenenune
18 TEIJIOTHI B OTpaciiu. Bo3oOHOBIsIEMbIE 1 HEBO30OHOBIISIEMBIS

TCIIJIOTHI B CTpOHTCJ’IBHOﬁ
OoTpaciiu. OCHOBBI
OHCProTCXHOJIOTUH.

UCTOYHUKH dHeprun. OCHOBBI FHEprocoOepexeHusi. Bropuunsie
sHepreTrudeckue pecypcbl. OCHOBBI YJHEPTOTEXHOJIOTUH.

5.3 JlabopaTopHble 3aHATHS

Ne HaumeHoBaHue pa3zjaesia
n/n

JUCHHUININHBI

HaumenoBanue 1a00paTopHbIX padoT

[IepBrIit 3aK0H

HepBHﬁ 3daKOH TCpMOJUHAMHUKU B IPUMCHCHHUU K

IIPOLIECCHI B PEAJIBHBIX
razax u napax. Coiicrsa
pEeaJIbHBIX ra30B.

TEPMOIUHAMUKH. .

PELIEHUIO OJHOM 13 TEXHUUYECKUX 33124
OHTanbNMs. DHTPOIIHS.
TepmoanHamuueckue Onpenenenre napaMeTpoB BJIAXKHOTO BO3/1yXa

HccnenoBanue nponecca UCTCUCHUA U3 CYXKUBAKOUICTOCSA
CoIl1a

TennonpoBoAHOCTS.

Omnpenenenne kodhGuUIMEHTa TEMIONPOBOJHOCTH
TEIUIOM30JISIIIHOHHOTO MaTepHaa (MeToa

[IWIMHIPAYECKOTO CJIOS)




KonBeKTHBHBII Omnpenenenre Kod3hGUIUEHTA TEITIOOTAAYH TPU
TEr000MeH CBOOOIHOM KOHBEKIMH (METO/] CTPYHBI)

HccnenoBanue mpoieccoB TeIIo0OMeHa Ha

6 | Temmootnaua.
TOPU30HTAIBEHOM TPYOOTIPOBOJIC

5.4 TIpakTHYecKkHe 3aHATHS He MPeTyCMOTPEHBI.
6. CamocrosiTeJbHas padoTa CTYAEHTOB MO JHCIHUIIJIHHE

6.1 TemaTuka pedeparoB

1. Texuuueckas TepMOJMHAMHUKAa KaK TEOpPETHYECKass OCHOBA CHCTEM  3HEpProodecrneyeHus
(TemyoToM, »neKTpodHeprued u xojojaom). lloHATUS O TEPMOAMHAMHUYECKUX CHCTEMax, IapaMeTrpax
COCTOSIHUSI, PABHOBECHBIX Y HEPABHOBECHBIX IIPOLIECCAX.

2. OmnpeneneHue NOHATUHA TEPMOJUHAMHYECKOM CUCTEMBI U OKpyXarwomed cpeapl. OyHKIun
COCTOSIHUS ¥ (JYHKITHH TIpoliecca.

3. YpaBHeHue COCTOSHUSI UJACAJIbHBIX Ta3oB. Tepmuueckue Kod(p(GUIUEHTHI U COOTHOIIEHHE
Mexay HuMU. [lepBblii 3aKOH TEPMOJMHAMHMKM KaK 3aKOH COXpPAaHEHUS U NpPEBpallleHUs SHEPTUu.
Temora u pabota - Gpopmbl nepeaaun sHepruu. [I[pUHIUN SKBUBAJIEHTHOCTU TEIIa M MEXaHUYECKOM
paboTHI.

4. ®opMyIMPOBKH NEPBOTO 3aKOHA TEPMOJMHAMHUKH. BHYTpEHHssI SHEpruss W €€ CBOICTBA.

OHTaNIBIINY U €€ CBOMCTBA.

5. Bumgel paboT TepMOMEXaHMYECKOW CHUCTEMbl U CBsI3b MeXAy HHUMH. IlepBblii 3akoH
TEPMOJIMHAMUKH I CTAIIHIOHAPHOTO MOTOKA MAaCCHl.

6. Omnpenenenne wu300apHOW W HM30XOPHOM TEIUIOEMKOCTEH, BBIBOJI YpaBHEHHUS I HUX
cooTHomeHusA. OnpenesneHne TemI0eMKOCTH. PasmepHocTh Teroemkoctei. COOTHOIIEHHE MacCOBO,
MOJILHOUM M 00BEeMHOM TerioeMKocTel. TermioeMKoCTh uieanbHBIX Ta30B. Y paBHeHuEe Maiiepa.

7. MonekynsapHO-KMHETHYECKasi TEOpPUsl TEINIOEMKOCTH Ta30B. 3aBUCUMOCTb TEIUIOEMKOCTH
UJICATHPHOTO Ta3a OT TemmepaTypbl. Dopmyna DHHINTEHHA A1 pacdera KoJieOaTeIbHBIX CTEICHEH
CBOOOIBI.

8. BHyTpeHHSs1 2HEPTUs U SHTAIBINS WICATHHOTO Taza. Tabauibl TepMOIMHAMUYCCKUX CBOMCTB
nJeanbHbIX ra30B. OCHOBHBIE IPOLECCHI UICATBHBIX [a30B.

9. BbIBOJ| COOTHOIIEHMIA JIIsI OTHOCUTENBHBIX 00BEMOB U JIaBJICHUH A1 aquabaTHOTO mpoiiecca ¢
Y4E€TOM 3aBUCHUMOCTH TEIJIOEMKOCTH OT TEMIIEPaTypBhl.

10. [lonste 06 oOpaTUMBIX M HEOOpPATHUMBIX Mpoleccax. Bropoe Hayamo TepMOJWHAMUKH.
@opMyIHPOBKYU U aHAIUTHYECKOE BbIpaxkeHue. Murerpan Knaysuyca.

11. Onpenenenue 3uTponuu. BeiBoa dhopmysibl 1715 pacuera U3MEHEHUs SHTPOIIMU B IpoLieccax
¢ uneanpHbiMu Tazamu. KIIJ npsmoro mukina KapHo u TeopeTHYecKHid XOJIOIUIBHBIN KOA(DGUIIHMEHT
nukia Kapxo.

12. IlepBas u BTOpas Teopembl KapHo. M3mMeHeHHMe SHTponuMHU B HEOOpPATHMBIX MPOIECCaX.
DOHTPONMUUHBIA METOJ] TePMOJAMHAMUYECKOTO aHalu3a JJsl Ipoliecca TerooOMeHa B KOHJEHCATope
IITY.

13. H3MeHeHue DHHTpONMH B  HEOOpPAaTUMBIX  Mpoleccax. ODHTPOMHUHHBIA  METOJ
TEPMOJIMHAMHUYECKOT0 aHaIN3a JUIsl POIIECCOB pacHIMpeHus (B TypOUHE) U ckaTus (B KOMIIPECCope).

14. T,S - nmnarpamma u ee cBoiicta. Tepmoaunamuueckue ukiasl B T,S - quarpamme. [lonstue o
CPEIHEMHTETPAJILHOM TeMIlepaType MoABOJa U OTBOJIA TEIJIOTHI.

15. Bo3zpacraHnue SHTpONMM H30JIMPOBAaHHOW cucTeMbl. CBOMCTBA HTPONUU. AHAIUTHYECKOE
BBIPAKEHUE BTOPOIO 3aKOHA TEPMOAVMHAMMUKH.

16. Cmecu wupeanbHbix ra3oB. OcHoBHble ompeneneHus. CrocoObl 3aJaHHs COCTaBa CMECH.
VYpasHenue coctoanus Knaneiipona-MeHaeneesa 1Ji1 CMeCH UI€albHBIX Ia30B.

17. Pacuer TepMOOMHAMMUYECKHUX CBOMCTB HJICAIBHBIX [a30B 0 CBOWCTBaM KOMIIOHEHTOB.
OHTpOINUs CMECH UJICANIbHBIX Fa30B.

18. Cmecu peanbHbIx ra3oB. Kanmopuueckue 3¢dextsl cmemenus. OnpeneneHue KaJopruuecKux
3pPeKTOB cMelIeHus 0 00beMHOMY 3P PEKTY CMEIIeHHUS.

19. ®azoBoe paBHOBecue M (ha3oBble Iepexoabl. ArperatHble coctosiHus. Pazomas p,T
muarpamma. [Ipasuno a3 I'n60ca. [lonusie TS, PV u PT nuarpammsl 11st HOpMaJIbHBIX BELIECTB.



20. TeruoBble 3¢pdexTsl xumMuyeckux peaxiuii. 3akoH ['ecca u ero cneactBus. CooTHOLICHHE
MEX]ly U30XOPHBIM U U300apHBIM 3(ppekTamMu peakiu.

21. Koncranta paBHOBecus. 3akoH aeictByrommx macc. IIpunmun Jle Illarense — bpayna.
AHaTUTHYECKOE BBIPAYKEHUE BTOPOTO HaYajaa TEPMOAUHAMUKY JUI HEOOPATUMBIX XUMUYECKUX PEaKIIHA.

22. XuMHYECKOE PAaBHOBECHE U 3aKOH JICHCTBYIOIIMX Macc. BbipaskeHne 3aBUCHUMOCTH KOHCTaHTbI
paBHOBecHs OT TemnepaTypbl. BeiBon ypaBuenus Bant-I'odda.

23. Ompenenenue TEIUIOBOTO dPPeKTa XUMUIECKONW PEaKLUH NP YCIOBUAX, OTIMYAIOMIUXCS OT
CTaHJIapPTHBIX.

24. XapakrepucTuueckue (QYHKUMM Ui 3aKpbITOW TEPMOJAMHAMUYECKOM CHUCTEMBI M BBIBOJL
coOoTHoIeHUH Makcseina.

25. Temnoas teopema Hepncra. 'mmore3a Ilnanka. Tperuit 3akoH TEPMOAMHAMHUKH U €rO
cinenctBus. OrnpeneneHue 3HA4YeHUsT aOCOIOTHOM BEJIUMYMHBI SHTPOIMM HA OCHOBE KAJIOPUYECKUX
JAHHBIX.

26. PerenepatuBubpie nukibl IITY npu mocrossHHOM KojuuecTBe paloTaroliero Teiaa U Mpu
oTOOpax rnapa Ha pereHepaluio.

27. Y nenpHble pacxobl napa u teriotsl B [ITY.

28. TepMoiHaMHUYEeCKHE OCHOBBI TEILIO(UKALINH.

29. Oco0eHHOCTH LIMKJIOB A@TOMHBIX JIEKTPOCTAHIMN C TapOBbIM, I'a30BbIM U APYrUMHU pabOUnMU
TeJTaMH.

30. Lluknsl nopiIHeBbIX ABUTaTeneil BHyTpeHHero cropanus (IBC).

31. OueHka TepMOAMHAMHYECKOTO coBepiieHcTBa nukioB [IBC.

32. MeTo1pl NOBBIILIEHUS TEINIOBOM 3KOHOMUYHOCTH [ TY.

33. Huxusl I'TY ¢ perenepanuen.

34. KomOunupoBanHble maporazoBele wnukiael (III'Y). TII'Y ¢ KVY, ¢ BIII, c¢ HIIT,
MOJTy3aBUCUMBIE.

35. O6parssrii nukn Kapao. XomoaunbHbi K03QduIueHT.

36. Koapdumment tpanchopmanuu TermaoTel. CxemMa MW LUK BO3AYIIHOW XOJIOIMIBHOM
YCTaHOBKH.

37. TemnepatypHoe noJie. 3oTepmuyeckasi MOBEPXHOCTb.

38. TemnonpoBOIHOCTh MPU CTALMOHAPHBIX YCIOBHUSX.

39. TemoBast IPOBOAMMOCTb CTEHKHU. TEMIOBOE TEPMHUUECKOE COMTPOTUBIICHHUE.

40. ITepegaua TemIOTHI YEpE3 MIAPOBYIO CTCHKY.

6.2 YueOHO - MeTOaMYECKOE O0ecTIeyeHHe ISl CAMOCTOSITEIbHOM PadoThI

1. Kynunos U.B. Teopernueckue ocHOBBI TemioTexHuku. Yacts 1. Tepmoannamuka
[DnexTponHsbIit pecypc]: yuebnoe nmocooue/ Kynunos U.B., Credantok E.B.— DnexTpoH.
TeKcTOoBbIE NaHHble.— Camapa: CaMapcKuil roOCyAapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcuret, ObC ACB, 2013.— 172 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/22626.html.— DBC «IPRbooks»

2. lIsetkoB O.b. Tepmoaunamuka. Termmomaccooomen. TepMoauHaMuKa B TeIUIONEpe1ava.
[Ipuknaanoil TeriomaccooOMeH [DIeKTpOHHBIHN pecypc]: yueOHO-MeToandeckoe nocooue/
eerkoB O.b., Jlantes FO.A., IllupsieB FO.H.— Dnekrpon. TekcroBsie ganubie.— CII6.:
VYuusepcurer U'TMO, UncTutyT X0n0aa u Ouorexnonoruit, 2014.— 64 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/68191.html.— DBC «IPRbooks»

3. Manasg O.M. Texuuueckas TEIJIOTEXHUKA [ DNEKTpOHHBIN pecypc]: yueOHoe nocodue/ Manas
9.M., l'omukos JI.B.— OnektpoH. TekcToBble AaHHble.— CaparoB: CapaToBcKuii
rocyJapCTBeHHbIN TexHnuyeckuil ynusepcutet umenu 10.A. T'arapuna, 9bC ACB, 2014.— 90 c.—
Pexxum mocryma: http://www.iprbookshop.ru/80120.html.— DBC «IPRbooks».

4. Typnyes P.A-B. Metoauueckue yKka3zaHUsI K BBIOJHEHHIO CaMOCTOSITEIBHON paboTHI.
Texuuueckast repmoarHaMuka u TeruoTexnuka. [THTY- 2014.

7. OueHo4HbIe CpeACcTBA

7. 1 Bonpochbl K NepBO#i pyOeKHOM aTTecTaluu




1. Henu u 3agaun tepmoauHamMuku. [loHsATHE TEPMOAMHAMUYECKON CUCTEMBI.

2. M3o5mpoBaHHas U HEU30JIMPOBAaHHAS TEPMOJAMHAMUYECKUE CUCTEMBI. PaBHOBECHBIE U HEPABHOBECHBIE
CHUCTEMBI.

3. TepmoarHAMHYECKHE TTApAMETPBI COCTOSTHHS. Y ACTBHBINA 00BEM, INIOTHOCTD, AaBICHHE, TEMIIepaTypa
(abcousroTHas TepMoguHaAMHUecKas mkana remmneparyp (KensBuna, Llenbcus).

4. YpaBHEeHHUE COCTOSIHUA. Y paBHEHHUE COCTOSHUS UJI€AJIbHbBIX [a30B.

5. 3akonsl uneanbHbix ra3oB (boins-Mapuotra, ['eit-Jltoccaka, [lapns). O0benuHeHHOE ypaBHEHUE
MenneneeBa-Kianeipona.

6. YpaBHEHHE COCTOSHUS PEATIbHBIX I'a30B.

7. Cmecu uaeanbHbIX Ta30B. JlaBieHNe CMECH ra30B.

8. CocraB cMmecH ra3oB. BripaxxeHrne MacCoBBIX J10JIeH KOMIIOHEHTA.

9. BelpaxeHue oOBbEMHBIX J0Jied KOMIIOHEHTOB cMmecd. llapumanbublii 060beM cmecu. 3akoH Amara.
Omnpenenenne yaenbHOro 00beMa CMECH.

10. Omnpenenenne ra3oBOi MOCTOSHHOW CMECHM IO H3BECTHBIM MaccoBbIM jaoisiM. Kaxymascs
MOJIEKYJISIpHAsi Macca CMECH ra3oB.

11. I'azoBas nocrosiHHass. @OPMYJIbI ONIPECIICHMUS.

12. TennmoeMKOCTb Ta30B. 3aBUCUMOCTb TEINIOEMKOCTH OT TEMIIEPATYPHI.

13. MaccoBas, MoJibHasi 1 00beMHasl TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.

14. TepmonnHamuueckuit npouecc. [lonsTue pemakcanum.

15. IlepBbIii 3aKOH TEpMOAVMHAMUKNA. BHYTpEHHSSI SHEPTHS CUCTEMBI.

16. OGpaTtumbie 1 HeOOpaTUMbIe TIporiecchl. Pabora.

17. AHanuTHYECKOE BBIPAKEHNE MTEPBOTO 3aKOHA TEPMOJUHAMUKH.

18. BTopoii 3aKk0H TEPMOIMHAMHUKH.

19. Hukn Kapno. Tepmuueckuit KIT/I.

20. TepmoaHAMHYECKHE TTPOIIECCH UACATBHBIX Ta30B (M30XOPHBIN, H300apHBIN, N30 TEPMUICCKHUH,
annabaTHBIN, OJIUTPOIHBIN) METO ] UCCIIE0BAHUS IPOLIECCOB.

IIpyMepHbIii OMJIeT K NepBOoi PYOEKHON aTTeCTAIIMH

I'POBHEHCKH I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUN
YHUBEPCUTET
UMEHU AKAJEMUKA M.JI. MUWIIMOHILMKOBA

KA®E/IPA "TEIIV/IOTEXHHKA U I'H/]PAB/THKA"

Jucrurninaa TexHuuyeckasi TEPMOINHAMHUKA M TeIIOTEXHHKA
I'pynna HTC-21

1 arTrecTanus

Kaprouka Nel
I"azoBas nocrosinHast. @oOpMyIIbl ONpeICICHUSI.
TennoeMKoCTh ra3oB. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATYphI.
MaccoBasi, MoJIbHasI 1 00beMHasl TEJIOEMKOCTH. Y paBHEeHHEe Maiiepa.
3aB. kadeapoit «T u I'y, noueHT P.A-B. Typnyes

Bonpochl K0 BTOpoii pY0eKHON aTTeCTAIINNI

20. TepMoHaMHUYECKHUE TIPOLIECCHI peabHbIX ra3oB. Ilap u ero cBolicTaa.
21. OcHoBHBIE MOHATHA Tpoliecca mapooOpa3oBanus. HackleHHbIH BOITHON TTap,
neperpeThlil nap (CTerneHb CyXOCTH U CTENEeHb BIaKHOCTH 11apa).

22. Omnpenenenue mapamMeTpoB BoJIbI U napa. PV-auarpaMma BoJIssHOTO mapa.



23. TepMuyeckue NPOLECCHl HICATBHBIX Ta30B B 3aKPBITHIX cUcTeMax. M300apHbIi, HM30XOPHBIM,
annabaTHBIN, H30TEPMUYECKUN TIpoLIecch (paboTa pacIMpeHHs Mpolecca, U3MEHEHHE SHTPOIINH).

24. Dutponus. PV-u TS- nuarpammel.
25. Brnaxublii Bo3ayx. Bmarocopaepkanue, aOCONIOTHAsE M OTHOCUTENbHas BIAXHOCTb. CBOMCTBa
BIIQKHOTO BO3/YyXa.

26. Crioco0sI mepeiadyu TeIIOThI (TETUIONIPOBOHOCTD, KOHBEKIIHS, U3JIyUCHHE).
27. TemnepaTypHOE T0JIe, H30TePMUIECKasl IOBEPXHOCTh, CPEIHUN M HCTUHHBIA I'PATUCHT TEMIICPaTYyp.

28. 3akoH @ypbe. KoappuuueHT TEmIonpoBOAHOCTH, IUIOTHOCTh TEIUIOBOTO IMOTOKA, KOJUYECTBO
TCIIJIOTHI.

29. KoadurueHT TEnIonpoBoHOCTH, €T0 XapaKTePUCTUKA.
30. IlepeHoc TemiIOTH TEIJIONMPOBOJHOCTBIO NPU CTAallMOHApHOM pexume. OHOpoHas MIIOCKas
CTEHKA.

31. [lepeHoc TEMIOTHI TEMJIOMPOBOJHOCTHIO MIPH CTAIIMOHAPHOM pexxuMe. MHOTOCIOWHAs CTEHKA.

32. JlelicTBUTENBHBIN Mpoliecc UCTeUEHHs Ta30B U napoB. OCHOBHbIE 3aKOHOMEPHOCTH TEUEHUS ras3a B
comutax u auddysopax. JpocceanpoBanue razoB 1 Mapos.

33. Tpancdopmartops! TEMIOTHL. [[UKIBI XOJOIUIBHBIX YCTAHOBOK U TEPMOTPAaHCHOPMATOPOB.

34. OcHoBbl Teopuu noaoous. OcHoBbl Teopun noaoous. [loHsATHE 0 MeTO/Ie aHallM3a pa3MepHOCTEH
teopuu nopoous. Kpurepuansueie ypaBHeHus. OU3udecKnii CMBICT OCHOBHBIX KPUTEPUEB MTOI00MS.

35. Termmoobmen wu3nmydyeHueM. TermoBoi OamaHc Jsydrctoro TtemiooomeHna. 3akon Credana-
Bonbipmana. AGCOTIOTHO YEPHOE TETIO.

36. TenooOMeH U3TydYeHUEM CUCTEMBI TE B aDCOTIOTHO TIPO3pavyHO cpee.

37. Koaddunuent temmonepenaun. TermoBas W30IAIMA. THUMBI  TEMJIOOOMEHHBIX —ammaparos,
KUIISITUIILHUKOB U MO0 peBaTeneil.

38. Mexanusm mporieccoB ropeHus. OOmMe MPUHIUIBI pacdyeTa MPOIECCOB TOPEHUS. TemnoTa
cropanus. YcioBHoe ToIunBo. [IpuBenennsie xapakrepuctuku. Kinaccudukaius Tomius.

39. Bo0300HOBIsIEMbIE W HEBO30OHOBISEMbIE HMCTOYHUKH SHeprud. OCHOBBI HIHEProcOEPEKECHUS.
BropuuHbie SHEpreTH4YeCKUe Pecypehbl.

40. KorenbHble ycTaHOBKH. [lapoBbie v ra30BbIe TYPOUHBI.

41. TennooOMeHHbIE ammaparbl. PerenepatuBHble U CMeCHTENbHbIE TeriooOMeHHUKH. [lokazarenu
sbdextuBHoctu: KII/I, MHTEHCHBHOCTH TEMJIOOOMEHA, OTHOILIEHHWE PACXOTHBIX TEIIOEMKOCTEH,
ko3 durmeHT TpanchopMany TeTUIOTHI.

42.X0n01UIIbHBIE U TEINIOHACOCHBIE YCTAHOBKHU.

IIpuMepHBIii ONJIeT KO BTOPOH PVOEKHOH aTTecTAINH

T'PO3HEHCKHI T'OCYJAPCTBEHHbBIN HE®TAHOM TEXHUYECKHUM
YHUBEPCHUTET
HUMEHU AKAJTEMUKA M.J1. MUWIIHOHIIIUKOBA

KA®E/IPA "TEIV/IOTEXHHUKA U IT'H/IPAB/TUKA"

[[I/ICI_[I/IHJ'II/IHH. TexHnueckass TEPMOAMHAMHUKA M TENJIOTEXHUKA

['pynmna HTC-21
2 aTTecTanusd

Kaprouka Ne 1l
[{uKIIBI XOJIOIMIIBHBIX YCTAHOBOK M TEPMOTPaHC(HOPMATOPOB.
OmnpezeneHrne OCHOBHBIX pa3MepOB OXJIAXKIAEMbIX TOMEIIEHUH X0JIOIUIbHUKA.




[Ipomep3anue rpyHTa MOJA XOJOIWIBHUKOM. BiMsHUE XapaKTepUCTUKUM TPyHTa Ha BHIOOp
CTPOUTEIBHOM N30JSIIIMOHHON KOHCTPYKIMHM MOJ1a X010 1iibHUKA. CriocoObl 000rpeBa noJa.

3aB. kadenpoii «T u I'y, moueHt P.A-B. Typayes

7.2. BOl'IpOCLI K 3K3aMEHY IO JTUCHUILJIUHE «Texnunueckasn TEPMOAUMHAMHUKA U TECIJIOTEXHUKA»

1. | Lenu u 3agaun TepmoauHaMuku. [loHsATHE TEPMOIMHAMUYECKON CUCTEMBI.

2. | W3onupoBaHHAsT W HEW30JMPOBAHHAS TEPMOJIMHAMHUYECKHE CHUCTEMBbI. PaBHOBECHBIC U
HEPABHOBECHBIE CHCTEMBI.

3. | TepMmoamHaMu4eckue mapaMeTpbl COCTOSHUS. Y IEIbHBIA 00bEM, IIIOTHOCTh, JaBJICHHE,
Temneparypa (abcomoTHas TepMoauHaMuueckas Imkana temmnepatyp (KenbBuHa,
Henscus).

VYpaBHeHHE COCTOSIHHA. Y paBHEHHE COCTOSHUS HICaTbHBIX T'a30B.
3akoHbl uaeanbHbIX ra3oB (boins-Mapuorra, I'eii-Jltoccaka, Hlapins). OObeanHeHHOE
ypaBHeHue MenneneeBa-Kianenpona.

6. | YpaBHEHHE COCTOSIHUS PEATbHBIX Ta30B.

7. | Cmecu nyealbHBIX Ta30B. J[aBlIeHNE CMECH Ta30B.

8. | CocraB cMecH razoB. BeipaxkeHre MacCOBBIX JI0JICH KOMIIOHEHTA.

9. | BeIpaxxeHue 00BEeMHBIX J0JIeHi KOMIIOHEHTOB cMecH. [laprnanbHbIi 00beM cMecH. 3aKOH
Awmara. OmnpezienieHre yieabpHOro 00bemMa CMECH.

10.| Ompenenenne ra30Boi MOCTOSTHHON CMECH IO M3BECTHBIM MAacCOBBIM J0JsIM. Kaxkymasicst
MOJIEKYJISIpHAsi Macca CMECH ra3oB.

11.| T'azoBas nmoctostHHAs. POPMYITBI OTIPEICTICHHUS.

12.| TennoeMKocTb ra3oB. 3aBUCUMOCTh TETUIOEMKOCTH OT TEMIIEPATYpPHI.

13.| MaccoBas, MopHast 1 0ObEMHAs TETUIOEMKOCTH. Y paBHeHUE Maiiepa.

14.| Tepmoaunramudeckuii mpouecc. [lonarue pemakcauu.

15.| IlepBblii 3aKOH TEPMOAMHAMUKH. BHYTpEHHSI SHEPTUsl CUCTEMBI.

16.| OGpatumbie 1 HEOOpaTHMBIE Mpoliecchl. PaboTa.

17.| AnanuTudeckoe BbhIpa)KeHUE MEPBOT0 3aKOHA TEPMOIMHAMUKH.

18.| Brtopoii 3aKkOH TEPMOIUHAMUKH.

19.| Huxn Kapno. Tepmuuaeckuit KIT/I.

20.| TepMoanHaMUYecKUe MPOIIECCHI UAeaTbHBIX Ta30B (M30XOPHBINA, H300apHBIA,
M30TEPMHUUECKUHN, aina0aTHBIN, IOJUTPOIIHBII) METO/1 UCCIIEIOBAHUS POLIECCOB.

21.| TepMoaMHAMHUUYECKHE MPOLIECCHl peanbHbIX razoB. Ilap u ero cBoiictBa. OcCHOBHBIE
MOHATHS Mpoliecca napoodpazoBanus. HacklleHHbI BOASHON map, neperpeThlii map
(cTereHp CyXOCTU U CTENEeHb BIAXKHOCTH Mapa).

22.| Omnpenienenue napaMeTpoB BOJIbl U napa. PV-auarpamma BoASIHOTO mapa.

23.| TepMuueckue TMPOIECCHl HICANBHBIX Ta30B B 3aKpHITBIX cucTeMax. M300apHBIi,
M30XOPHBIN, aanaldaTHBINA, H30TEPMHUUECKH TpoIecchl (paboTa paciIupeHus mpolecca,
W3MEHEHHE DHTPOIIHH).

24.| Outponus. PV-u TS- nuarpammsl.

25.| Bnaxsplif Bo3ayx. Bmaroconepanue, aOCOMIOTHass W OTHOCHTENbHAs BIAKHOCTD.
CBoiicTBa BIaKHOTO BO3/IyXa.

26.| CriocoOsbI mepeaayu TeIoThl (TEIUIONPOBOHOCTh, KOHBEKIIHS, U3IIyUYEHHE).

27.| TemmepaTypHO€ TOJIe, U30TEPMHUUECKAsi TTOBEPXHOCTh, CPEAHUA U MCTUHHBIA TPAAUCHT

TCMIICPATYyp.




28.| 3akon @ypee. KoapduiumeHT TEmIoOnpoBOAHOCTH, IUIOTHOCTh TEIUIOBOTO IIOTOKA,
KOJIMYECTBO TEILJIOTHI.

29.| KoadduueHT TerionpoBoIHOCTH, €r0 XapaKTePUCTHKA.

30.| IlepeHoc TEIIOTHI TEILUIONPOBOJHOCTBIO IPH CTallMOHApHOM pexume. OmaHOpoaHAs
IUIOCKAsl CTEHKA.

31.| TlepeHoC TEMJIOTHI TEIJIONPOBOAHOCTHIO NMPH CTAIMOHAPHOM pexkuMme. MHorocioitHas
CTCHKA.

32.| JleficTBUTENBHBIA IMPOILECC HMCTEYEHUS Ta30B U mapoB. (OCHOBHBIE 3aKOHOMEPHOCTH
TEUYCHMsI raza B corwiax u auddyszopax. J[poccenupoBanne ra3oB U Mapos.

33.| Tpanchopmaropsl TEIUIOTHI. Hukier XOJIOIAIIBHBIX YCTaHOBOK 51
TepMOTpaHCPOPMATOPOB.

34.| OcHoBbl Teopuu mogoous. OcHOBBI Teopuu nofo6us. [lonsaTre o MeToe aHanm3a
pasMmepHocTelt Teopun noaoous. Kpurepuanbusie ypaBHeHUS. OU3UUECKUI CMBICTT
OCHOBHBIX KpUTEPUEB MOI00USL.

35.| TemmooOmen m3myuenueM. TermmoBoi OaaHe TyducToro TerooomMeHa. 3akon Credana-
BoneiiMana. AGCOJIFOTHO YE€PHOE TEJIO.

36.| TemnooOMeH H3TydeHHEM CHCTEMBbI TeJl B aOCOJIFOTHO TPO3payvHoil cperie.

37.| Koaddumnuent rerionepenaun. TerroBas n30smus. THIIBI TETUIOOOMEHHBIX aIlliapaTos,
KUMSTAIBHUKOB U MTOJ0TPEBATENCH.

38.| Mexanu3m nporeccoB roperns. OOmIre MPUHIMITEI pacyeTa MpoIecCOB TOPSHHUSL.
Tennora cropanusd. ¥YcnoBHoe TOIMBO. [IprBeieHHBIE XapaKTEPUCTHUKH.
Knaccudukanus Tommms.

39.| Bo300HOBIsIEMBbIC 1 HEBO30OOHOBIISIEMbIE HCTOYHUKHN dHEPTUH. OCHOBBI
sHEeprocoepexeHus. BropudHbie Y3HEPreTHYeCKNue pECyYpCHI.

40.| KotenbHbIe ycTaHOBKU. [lapoBbie U Tra30BbIe TYpOUHBI.

41.| TerutooOMeHHBIE —ammapaThl. PereHepaTWBHBIE U CMECHTEIbHBIE TEIIO0OOMEHHUKH.
[Tokazatenn »sddextuBroctn: KIIJ[, WHTEHCHBHOCTH TEIUIOOOMEHa, OTHOIICHUE
PacXOHBIX TEIIOEMKOCTEH, K03 puiimeHT TpanchopMaIuu TEIIOThI.

42. XOJ'IOI[I/IJ'IBHI)IG 1 TCIIJIOHACOCHBIC YCTAHOBKH.

Oo0pa3sen OuieTa K 3K3aMeHY 10 IUCHUILIMHE

I'POBHEHCKHNI I'OCYJJAPCTBEHHbBIU HEDTSHOW TEXHUUYECKUI

YHUBEPCUTET
KADEJIPA "TEIIVIOTEXHUKA U I'MJIPABJIUKA"
JucuuruinHa Texnnveckasi TepMOAMHAMUKA U TEIVIOTEXHHUKA
Cemectp - 5
I'pynmna HTC-21
Buaer Ne 1

TepMoanHaMuuecKkue MapamMeTpbl COCTOSHHS. YIENbHBIH 00bEM, IUIOTHOCTH, AaBIICHUE,
TeMiieparypa (abconroTHasi TepMoIMHaMudeckas mikana remneparyp (KensBuna, [lenbcus).

OHpe,Z[eJ'IeHI/IC napaMCTpOB BOJLI U T1apa. PV-I[I/IanaMMa BOJSHOT'O ITapa.

OcHOBEI TCOpHUHU HOII06I/I}I. OCHOBEI TCOpHU HO,Z[O6I/ISI. IlonsTue o MeToAe aHaIMU3a
pa3MepHOCTeﬁ TCOpUU HOI[O6I/ISI. KpI/ITepI/IaHBHLIe YpaBHCHHUA. ®Ou3nuecKuil CMBICI OCHOBHBIX




KpPUTEPHEB MOA00USI.

4. | TemoobMeH m3nmydeHueM. TerioBoi 6ananc TyducToro rermiooomena. 3akon Credana-
BosbriMana. AGCOJIFOTHO YEPHOE TEJIO.

3aB. xadeapoit
«TennoTexHukKa v TUIPaBINKA» P.A-B. Typnyes
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7.3 Texkymuii KOHTPOJIb

Bonpocs! k s1aboparopHoii padore Nel:

ChopmynupyiiTe 11e51b 1a00paToOpHOM pabOTHI M MOSICHUTE, KaK JOCTUTAETCS TOCTaBIICHHAS 11E€ITh?
HazoBuTe 0OCHOBHEIE Y3JIbL BKCHGPI/IMGHTaHBHOﬁ YCTAaHOBKH MU YKAKUTC NX HA3HAUCHUC.

Kakumu meronamu n3mepsiercs TemrnepaTypa B JaHHOU pabote?

Kaxk uzmepsiercst u peryaupyercs pacxo]i Bo3ayxa B JaHHOU paboTte?

Ha urto pacxoayeTcst MOIIHOCTb, OJIBEICHHAS] K KOMIIPECCOPY, U Kak OHa ompeensercs?

Bomnpocsl k s1aboparopHoii padore Ne2:

ChopmynupyiiTe 11e51b T1Ta00paTopHOM pabOTHI M MOSICHUTE, KaK JOCTUTAETCS TTOCTABIICHHAS 11EITh?
Ha3zoBute ocHOBHEBIE Y3JIbL 3KCH€pI/IMeHTaJ'H)HOI71 YCTAaHOBKHU MU YKAKUTC NX HA3HAUCHUC.

Kak Bbl noHnmaeTe Takre COCTOSIHUSA, KaK HACBIIIIEHHBIN M HEHACBIIIICHHBIN BIAXHBIA BO3AYX?
Kak Bbl oTHOCHTECH K TEPMUHY «II€PECHIIICHHBIN BIaXHBINA BO3AYX?

Kak ¢popmynupyeTcs u 3anucbiBaeTCsl 3aKOH NapLUUalbHBIX JaBICHUM ISl BIAXKHOT'O Bo3ayxa?

Uto Ha3pIBaeTCsl aOCOIOTHOM, OTHOCHTEIHHOW BIIAXKHOCTHIO M BJIATOCOJIEP)KAHUEM BIIAKHOTO
BO3/yXa?

Kax BBIPAXKACTCA U U3 UETr0 CKIIAAbIBACTCA TEIIJIOCOACPIKAHUC (3HTaJ'IBHI/IH) BJIAXXHOI'O B03z[yxa?

Bonpocsl k s1adGopaTropHoii padore Ne3:

Chopmynupyiite 1enb 1abopaTopHO pabOTHI U MOSICHUTE, KaK JOCTUTAE€TCs OCTAaBIIEHHAs 11eJb?
HazoBute 0CHOBHBIE y3JIbI SKCTIEPUMEHTAIBHON YCTAHOBKU U YKQXUTE X Ha3HAuCHUE.

Jlaiite onpeeneHne IpoIeccoB UCTEYCHUS U APOCCETUPOBAHUS.

Hanummre ypaBHeHHE IEpBOTO 3aKOHA TEPMOJAUHAMUKY MPUMEHHUTEIBHO K MPOIIECCY UCTEUCHHUS.

Hamwuiure YpaBHCEHUEC TICPBOI0 3aKOHa TCPMOAMHAMUKH TPHUMCHUTCIBHO K MPOLECCY
APOCCCIINPOBAHUA.

Kak usmensiercs CKOPOCTH UCTCUCHU YCPC3 CYKHUBAIOUICCCS COIIIO IPHU U3MCHCHUU B or 1 0 0
(HOKa)KI/ITe Ka4CCTBCHHOC N3MCHCHUC Ha l"pa(I)I/IKe pacxona)?

UeM 00bsACHICTCS MMPOABJICHUC KPUTHYCCKOI'O pCiKUMa Ipr HCTCUCHHUH?

B uem pas3iiniaue TCOPETUICCKOro 1 JIeNCTBUTEIILHOTO IponeccoB HCTCUYCHHS?

Bonpocs! k 1adoparopHoii padore Ned:
Coopmynupyiite 11e1b 1ab0paTopHON pabOTHI U MOSICHUTE, KaK IOCTUTAeTCs OCTaBJIeHHAas! Leb?
Ha3zoBuTe OCHOBHBIE Y3JIbI 3KCIIEPUMEHTABHOW YCTAHOBKU U YKQ)XKUTE UX Ha3HAUEHUE.
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Kakue BennuuHBl cileayeT U3MEpATh B JaHHOW paboTe, YTOOBI BBIYHCIUTH KOA(PPHUIHUEHT
TEIJIONPOBOJHOCTH?

KakoBa ¢u3nueckas CymHoCTb nepeaayy Teria TeIIonpOBOIHOCTRIO?

CoopmynupyiiTe MOHATHSA: TEMIEpAaTypHOE TOJe, H30TEPMHUYECKass IOBEPXHOCTh, T'PAJAUEHT
TEMIIepaTypbl, MOLTHOCTh TEIUIOBOTO MOTOKA, YACIbHBINA TEIJIOBOM MOTOK.

[TokaxxuTe Ha cXeMe YCTAaHOBKH, KaK HalpaBlieH BEKTOp TEIJIOBOTO TOTOKAa W TpaJueHTa
TEMIIEPATYPHI?

Bomnpocsl k 1abopaTropHoii padore NoS:

Cdhopmymupyiite 1eib 1abopaTopHOU pabOTHI U TIOSICHUTE, KaK OHA JJOCTUTACTCS?
HazoBute ocHOBHBIC Y3JIbL BKCHepHMeHTaHBHOﬁ YCTAaHOBKU MU YKAKUTC NX HA3HAUCHUC.
Kak onpenensiercst cpefHsisi TeMIiepaTypa CTpYHBI B JIJAHHOW YCTaHOBKE?

Jiist gero 3amepsieTcsi 6apoMETPHUECKOE JaBJIeHUE B JaHHOW paboTre?

Kak ompenensiercs KOJHMYECTBO TEIUIOTHI, OTJAHHOE CTPYHOH OKPYKAIOMIEMY BO3IyXY
MOCPEJICTBOM KOHBEKIIHH ?

Kak ompenensercss KOJWYECTBO TEIUIOTHI, OTJAHHOE CTPYHOW OKpYXArOIMEMy BO3AYXY
MTOCPEICTBOM U3ITYIEHUS ?

UYro Takoe cBOOO HAS M BEIHY)KJICHHAST KOHBEKITUS?
KakoB (hm3ndecknii CMBICIT U pa3MEepPHOCTH KO PHUIIMEHTA TEIUIOOT/AaYH?

Kakwne daxTops! onpenensroT ”HTEHCHBHOCTh KOHBEKTHBHOTO TEIUI00OMEHa?

Bonpocsl k s1abopaTropHoii padore Ne6:
CdopmynupyiiTe 11e51b 1a00paTOPHOM PabOTHI M TIOSICHUTE, KaK OHA JIOCTUTACTCS?

HazoBuTte 0CHOBHBIE Y3IIbl 3KCIIEPUMEHTAILHON YCTAHOBKH U YKaKUTE MX HazHaueHue. Kakumu
METOJIJaMHU U3MEpSETCS TeMIIepaTypa B TaHHOU pabore?

Kak usmepsiercs u peryiaupyercst pacxo] Bo3ayxa B JaHHOU pabote?

[To xakuM MpU3HAKaM MOKHO CYIUTh O CTAIlMOHAPHOM PEKHUME TEIUIOOOMEHa C OKpYXKaromien
cpenoit?

Kak ocymectBisieTcss BBIOOP KOHTPOJBHON OOOJIOYKH pacCMaTpUBAEMON TEPMOJIMHAMUYCCKOMN
CUCTEMBEI?

Z[aﬁTe (bOpMy.]'II/IpOBKy U MAaTCMAaTUYCCKOC  BBIPAKCHHUC YpPABHCHUA  IIEPBOTO  3dKOHaA
TEPMOJUHAMUKH, UCIIOJIB3YEMOTI'O UIA PCIICHUA 3aJa9 JAHHOI'O OIIbITA.

VKaxkure CrocoObl OIpCACICHUA  BCJIIMYUH, BXOAANIUX B  YPABHCHUC lI-ro 3akoHa
TCPMOJUHAMUKHU, HCIIOJB3YECMOI'0 Ui PpPCHICHUA 3adadd JAaHHOI'O OIIbITa, C IIOJIHbBIM
000CHOBaHHEM HCIIOJIB3YEMBbIX PACUCTHBIX (I)OpMy.]'I.



7.4. Onucanue noka3aTesei 1 KpUTeprueB OLIEHUBAHUS KOMIIETEHIIMI Ha pa3IMYHbIX dTanax uX (GOpMHUPOBAHMUS, OMUCAHNE IIIKAJIbI OLICHH BAaHUSI.

Taoauua 7

IlnanupyemMble pe3yJbTaThl 0CBOeHHs | KpuTepuu oueHnBaHus pe3yJibTaTOB 00y4eHHS HaumeHnoBaHu
KOMMETEeHIIHH e
MeHee 41 0a/10B 41-60 6a10B OII€HOYHOT 0
(Hey/0BJIeTBOPHUTENb | (YIOBJIETBOPUTEIbH 61-80 6as10B 81-100 6a/10B cpeacTBa
HO) 0) (xopo1o) (oTaAM4HO)

OIIK-2.Cioco6eH ucrob30BaTh MaTeMaTuyeckue, pusndeckue, pU3nKo-XuMu4eckre, XUMUUECKUE METO/IbI IS PElIeHUsl 3a]1ad MpodeccnoHalbHON

JACATCIBHOCTH

3HATb:

- OCHOBHBIC 3aKOHBI M PACUCTHBIC
COOTHOILICHUSA TEPMOJINUHAMHKHA n
TEIUIONepeIavu;

- Ha3HAY€HHE, COCTABbl M CBOWMCTBA
pabouux TeNl TEIUIOBBIX JBHTATENed |
XOJIOIWJIBHBIX MAIlIWH;

- OCHOBBI oTnpeeneHus
TEPMOIMHAMHYECKHUX u
TETI0PU3NIECKUX CBOMCTB ra3os,
KHUJKOCTEH U TBEpbIX Te ;

- TIPUHIIUIIBI paboThl

TCIUIOOHCPICTUICCKUX U TEMI000MEHHBIX
YCTAaHOBOK;

- 0COOEHHOCTH TEIIOBBIX
IIPOLIECCOB SHEPrOTEXHOJIOTHYECKOTO
o0opynoBaHusl.

- TIPUHIIUITBI padoThI

TCIUIOOHCPICTUICCKUX U TEMI000MEHHBIX
YCTaAHOBOK;

- OCHOBHBIE 3aKOHOMEPHOCTH
TE4eHHs rasza B coruiax u aupdysopax ;

- 0COOEHHOCTH TEIUIOBBIX
MPOIECCOB  YHEPrOTEXHOJOTHUECKOTO U

®parMeHTapHbIE
3HaHUSA

Henonarle 3Hanus

CdopmupoBaHHBI
e, HO
coJiepKanne
OTACJIbHBIC
poOeIbl 3HAHUS

CdopmupoBaHHBI

€
CHCTEMATUYCCKUC
3HaHHUuA

Bomnpocsr k
PYOEKHBIM
aTTECTAIUsIM,
TECTHI,
BOITPOCHI K
MPaKTUYECKUM
"
71a00paTOPHBIM
3aHATHUAM,
pedepar,
JIOKJIA/,
YCTHBIHA BOTIPOC




00opynoBaHus

yMeThb:

- paccuuThiBaTh M aHAJIU3UPOBATH
TEPMOJIMHAMUYECKHE IIPOLIECCHI B
JHEPrOTEXHOJOIMUECKOM 000PY0BAHNUMY;

- paccuuThIBaTh U AHAIW3UPOBATH
TEMIIEPATYpHbIE PEXUMBl CUCTEM U

o0opynoBaHus nepepaboTKu
YTJIEBOJIOPO/IOB;

- YMETH II0JIB30BaThCA
TEPMOJUHAMHUYCCKUMHU CcXeMaMu,

auarpaMMmamu, rpadukaMu U TaOJIUIIaMHu
TeTI0(M3UIECKIX CBOMCTB BEIIECTB M
ra3oB MPOBOJUTHh TEPMOIUHAMUYECKUN
aHaJIU3 MPOIIECCOB;

- OTIPENENATh DKCEPrui0  IMOTOKa
pabouero Tena ;

- OTIpEeNIeNSTh
TEPMOJUHAMUYECKYI0  3(PPEKTUBHOCTH
[IUKJIOB TETUIOCHIIOBBIX YCTaHOBOK;

- MPOBOJUTH TEPMOJUHAMHYECKHE
pacueTsl  paboyux  MPOLECCOB B
TEIUIOCUJIOBBIX YCTaHOBKaxX M JIPYrHX
TEIIOTEXHUYECKUX yCTpoOiicTBaX,
MIPUMEHSIEMBIX B OTPACiH ;

- paccuuTHIBATH U BbIOMpaTh
panroHaIbHbIE CUCTEMBI
TEIUIOCHAOXKEHUs, IpeoOpa3oBaHus U
UCIOJIb30BAHUS DHEPTUH, pPallMOHAJIbHbIE
CHCTEMBI OXJIQXK ICHHSI U
TEPMOCTAaTUPOBAHUS 000pynoBaHus,
IIPUMEHSIEMOT0 B OTPACIIH ;

- o0OpabartbIBaTh pE3yabTaTh

YactuuHble yMEHUSA

Henomnnrie
YMEHHUS

YMeHUs NOIHEIE,
JIOITYCKAOTCA
HeOOIbIITHE
omuoOKu

CdopmupoBaHHBI
e

VYmMmenus




HU3MCPCHHUA U MPOU3BOAUTL PACUCTHI
MPOIIECCOB TEIIOOOMEHA;

- MPUMEHSTH ypaBHEHUS
TEIUIOBOTO  pacdera  TEIIOOOMEHHBIX
anmaparos .

BJIAJIETh: YactuuHoe BiajicHUE Hecucremarnueckoe B VYcenemnoe u
i} HABBIKAMH PAOOTEI C OCHOBHbIMH | HABBIKAMH MIPUMEHEHUE CHUCTEMaTUYECKOM | CHCTEMaTHYECKOE
POCCHICKIMH - 3apyBEKHBIMHU HAaBBIKOB MIPUMEHEHUN MIPUMEHEHHE
npubopamu st OTpeIeICHHs HaBBIKOB HaBBIKOB
TEPMO IMHAMHYECKHX u AOTIYCKArOTCs
TEIO(PU3NIYECKHX  CBOMCTB  TIa3oB, np06envr,1

3HAHUHN

YKUJIKOCTEN U TBEPJIBIX TEJI,

- METOAUKaMHU COCTaBJICHUA
OHEPIrETUYCCKUX H TCILIOBBIX OaymaHcosB
HHEPrOTEXHOJOTUYECKUX IIPOLECCOB B
He(Tera3oBoi OTpaciu ;

- METO/JlaMU  pacdera  TeIUIOBBIX
PEKUMOB CUCTEM U 000PYAOBAHUS ;

- METOAaMH COCTaBJICHHUA
OHECPIreTUYCCKHUX, OKCCPre€THYCCKUX U
TCIIJIOBBIX 6aJ'IaHCOB;

- AHAJTUTUYECKOMU Teopuei
TEIUIONPOBOJHOCTH ;

- METOAaMH  pacd€Ta MMpoueccCoB
TCILIOIICpEAAYr U TCILJIOOTAAYH ;

- YCJIOBUSAMH OIOHO3HAYHOCTHU WU
KpacBbIMU YCJIO0BUAMU mpounecca
TCIIOITPOBOAHOCTH.




8. OcobennocTn peaim3anuu JTHCHUIIMHBI IJII HHBAJIUA0B U JUI[ C OrPAHNYCHHBIMU

BO3MOKHOCTHMM 3I0POBbS

JUia  ocyliecTBIEHUS NPOLEAYp TEKYLIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOUHOU
aTTeCTaluy OOYdYaIOUIMXCSI CO3MaHbl (POHIBI OICHOYHBIX CPEICTB, aJalTUPOBAHHBIC JUIS MHBAJIHJOB H
JUIl C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 3I0POBBS M TMO3BOJSIOMIAE OLEHHUTh JOCTHKEHHE HMH
3aIJJAHUPOBAHHBIX B OCHOBHOW 0O0pa30BaTelbHOM IporpaMMe pe3ysibTaTOB OOy4YeHHs] U YpPOBEHb
cOpMUPOBAHHOCTH BCEX KOMIIETEHLMH, 3asBICHHBIX B oOpa3oBaTelbHON mnporpamme. Popma
MIPOBEJIEHUS]  TEeKyIIel arrecTaly s CTYJEHTOB-MHBAJIMJIOB YCTaHABJIMBAEeTCd C Yy4YETOM
WHIUBUAYAIbHBIX TMCUXO(QU3NYECKHX OCOOEHHOCTeH (YCTHO, MUCbMEHHO Ha OyMmare, MHCbMEHHO Ha
KoMIbIOTEpe, B (opme TecThpoBaHus W T.I.). [Ipm TecTupoBaHWM Jsl CIA0OBUISIINX CTYIEHTOB
UCTIONB3YIOTCSl (DOHIBI OIIEHOYHBIX CPEICTB C YKpYNMHEHHBIM mpudroMm. Ha sk3ameH mpuriamaercs
COMPOBOXKIAIOIMINM, KOTOPBIM  OOECHeunBaeT TEXHUYECKOE COIMpOBOXKAECHUE CTyaeHTy. [lpu
HEO0OXO0IMMOCTH CTYIEHTY-UHBATUAY MPEIOCTABISIETCS TONOJHUTEIBHOE BpeMsl AJisl MOATOTOBKH OTBETA
Ha o9k3aMeHe (wm 3adere). OOydarommuecs C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI U
oOyJaromuecsi HMHBAIUAbI O00ECTICYMBAIOTCS IE€YaTHBIMH M AJIIEKTPOHHBIMH  00pa30BaTeIbHBIMU
pecypcamu (TIporpaMMmbl, y4eOHBIE IMOCOOHS JUIsi CaMOCTOSITENBHOM paboThl W T.A.) B (dopmax,
alalTUPOBAHHBIX K OFPAaHUYEHHSM UX 310pPOBbS U BOCIIPUATHS HHPOPMALIUU:

1) JUI MTHBAJIMAOB U JIMIL C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI 110 3PEHHUIO:

- 8 cJenbIX: 3aJaHus Ul BBIIOJHEHMs HA CEMMHApax M IPAKTHYECKUX 3aHATHIX
oopmisitoTcst  penbedHO-TOYeuHbIM wmpudToM bpailns wim B BHUIE 3UIEKTPOHHOIO JOKYMEHTA,
JOCTYIIHOI'O C IOMOIIBIO KOMIIbIOTEpPA CO CHELMAIU3UPOBAHHBIM IPOTrPAMMHBIM OO€cleYeHueM JUis
CJIeNBIX, JINOO 3a4UTHIBAIOTCS ACCUCTEHTOM; ITMChbMEHHBIE 3a/1aHUS BBINOIHAIOTCSA HAa Oymare pesibedHo-
ToueyHbIM pupTOoM bpailng uIm Ha KOMIbBIOTEPE CO CHELHUATU3UPOBAHHBIM IPOIPAaMMHBIM
oOecrieyeHHeM JuId CJENbIX MO0 HAJUKTOBBIBAIOTCA ACCHUCTEHTY; OOYYarOUIMMCS JJsl BBINOJIHEHHUS
3aJJaHUs [IPU HEOOXOIUMOCTH IPENOCTABIISIETCS] KOMIUJIEKT MUCbMEHHBIX MPHHAUICKHOCTEH M Oymara
Ui NUChbMa  pelibe(HO-TOYeUHbIM HIpudTOoM bpaiinsg, KoMIploTep €O clenUaaIu3upOBaHHBIM
IIPOrpaMMHBIM 00eCIIeUeHHEM ISl CIICTIBIX;

- 1A cJa00BHASIIMX: 00ecrieunBaeTCs MHAMBUIYaIbHOE PaBHOMEPHOE OCBELICHHE HE MEHee
300 mrokc; oOydaromMMcs JUIS  BBIMOJIHEHUS 3aJlaHusi MpH  HEOOXOAWMOCTH IPEJ0CTaBIsAETCS
YBEJIMUMBAIOIIEe YCTPOWCTBO; BO3MOXKHO TAaKK€ HCIOJIb30BAHUE COOCTBEHHBIX YBEJIMYMBAIOLIMX
YCTPOMCTB; 3a/laHMsl U1 BBITMOJIHEHUS 3alaHUi 0(OPMIISIOTCS YBETUUEHHBIM HIPUPTOM;

2) JUTs ’HBAJIMOB U JIMII C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MO CJYXY:

- VISl TJIYXUX U cJ1a0ocablmanmux: o0ecneuynBaeTcss HaTuuue 3BYKOYCHIIMBAIOIIEH anmnapaTypbl
KOJJICKTUBHOTO MOJIb30BaHU, npu HEOOX0IMMOCTH oOyuaromumcst npeaoCTaBIseTCs
3BYKOYCWJIMBAIOIIAsl ~ anmaparypa HHIMBUAYaJbHOTO  IIOJIb30BAaHUS; NPEAOCTABISAIOTCS — YCIYTH

CYpPIOIIEPEBOIUHKA;



- IS CJeNOrJIyXHX JIOIYCKAeTCs IPUCYTCTBHE AaCCUCTEHTA, OKAa3bIBAIOIIETO  YCIyr'd
TU(IIOCYpIOTIEPEBOAUMKA (MOMUMO TpPEOOBAHUI, BBIMOJHAEMBIX COOTBETCTBEHHO JUIS CIICHBIX H
TIIyXUX);

3) UL JIMI C TSDKENBIMHA HApYUICHUSAMU pPEUYH, TIyXUX, CIa0OCTBIIIAIUX JEKIUA U
CEeMMHApBbI, IPOBOIUMBIE B YCTHOH (popmMe, MPOBOAATCS B MUCbMEHHOH (opme;

4) JUIS WHBAIMJIOB W JIMI[ C OrPAaHUYEHHBIMM BO3MOKHOCTSIMH 3[0POBBS, HMMEIOLIUX
HApYLIEHUS ONIOPHO-ABUIaTeJbHOI0 anmnapara:

- s JIMIL C HapyLIEHUSMU OIOPHO-JBUTATENILHOIO amrapaTa, HapyLIEHUSMH JIBUTaTEJIbHBIX
GyHKIMH BEpXHMX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: NHCHMEHHBIC 3alaHus
BBINIOJIHSAIOTCS HA KOMIIBIOTEPE CO CHELMATM3UPOBAHHBIM IPOTPAaMMHBIM OOECHEYEeHHEM WU
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; BBINOJHEHUE 33JaHUN (TECTOB, KOHTPOJIbHBIX paboT), MPOBOAMMEBIE B

MUCbMEHHOU (popme, MPOBOAATCS B YCTHOM (hopMe IyTeM orpoca, 6eceipl ¢ 00ydarouumcs.

9. YueOHO-MeTOAU4YECKOE U HH(POPMAIHOHHOE 00ecTIeYeHne U CIUTIIMHBI
9.1 JIuteparypa

1. Texauueckast TEpMOJIMHAMHKA U TETUIOTEXHHUKA [ DJIEKTPOHHBIN pecypc|/ — DIeKTpOH.
TeKCTOBBIC MaHHBIe. XameHko A.A., Kanuanuenko M.IO., Bucnoryzos A.H.— CraBpormosns:
Cesepo-Kaskasckuii ¢penepanbubiii yauepcuret, 2017.— 107 ¢.— Pexum gocryna:
http://lwww.iprbookshop.ru/75606.html.— 5BC «IPRbooks»

2. JlaGopaTopHBIN TPAKTUKYM TI0 TEPMOJUHAMUKE [ DIIEKTPOHHBIHN pecypc]: yaeOHoe mocodue/
bormanos C.H., Knéukuit A.B., Mutponos B.B., IIstakos I'.JI., ®enopos B.H., ®unarkun
B.H., lIsetkoB O.b.pex. I{setkoB O.b., Mutponos B.B. .— D1eKTpoH. TEKCTOBbIE
nanubie.— CII6.: YauBepcurer UTMO, 2016.— 89 ¢.— Pexxum noctyna:
http://lwww.iprbookshop.ru/67246.html.— 5BC «IPRbooks»

3. CrosinoB H.W. Teopernueckue OCHOBBI TEIJIOTEXHUKH (TEXHUYECKAsi TEPMOJUHAMUKA U
TeIIoMaccoo0MeH) [ DIeKTpoHHBIN pecypc|: yueoHoe nocooue/ CrossnoB H.U., CMupHoB
C.C., CmupHoBa A.B.— DnekTpoH. TekcToBbIe JaHHble.— CtaBponoJib: CeBepo-KaBkazckuil
(dbenepanbHbIil yHUBEpCUTET, 2014.— 226 ¢.— Pexxum noctyna:
http://www.iprbookshop.ru/63139.html.— 5BC «IPRbooks»

4. Manas 2.M. Texuudeckas TeIIoTeXHUKa [ DIEKTPOHHBIN pecypc]: yueObHoe nocobue/ Manas
9.M., I'onukoB J1.B.— DnekTpoH. TekctoBble JaHHble.— CapaTtoB: CapaTOBCKUM
rocyJapCTBeHHbIN TexHnyeckuid yausepcuter umenu FO.A. TI'arapuna, O9bC ACB, 2014.—
90 ¢.— Pesxxum moctymna: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

5. Anppees B.B. Temorexnuka [ DOnekTpoHHbIH pecypc]: yueoHuk/ Anapees B.B., Jlebenen
B.A., CnecuBue b.l.— DnekTpoH. TekcroBbie 1anHbie.— CI10.: HarmonanbHbIi
MUHEpalbHO-ChIpheBON yHUBEpCUTET «I opHbIitY, 2016.— 288 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/71706.html.— 5BC «IPRbooks»

B) IPOrPaMMHOE M KOMMYHHMKAIIHOHHOE o0ecredyeHue

1. DnexTpOHHBIN KOHCHEKT JEKUMH U DIEKTPOHHO-OOYYaloUIUil KOMILJIEKC MO JAMCLUILINHE
«TexHuyeckas TepMOJIMHAMUKA U TETIJIOTEXHUKAY.

2. TecTsl A1 KOMIIBIOTEPHOTO TECTUPOBAHUS CTY/IEHTOB.

HNuTepHer pecypc - WWW.Qstou.ru, snextponHble O6ubmuoteunsie cuctembl (IBC): «IPRbooksy,
«KoncynbranT cTyneHTa», «Ibooks», «JlaHby.


http://www.gstou.ru/

9.2 MeToanuyeckue YKa3aHus 10 OCBOCHUIO JUCHUIIJTUHDBI (HpI/IJIO)KeHI/Ie )

10. MaTepuajJbHO-TEXHUYECKOE O0ecTedeHue TUCHUILTHHBI
1. Knacc ¢ mnepcoOHAJIBHBIMH KOMITBIOTEpAMHU JUIsl TMPOBEICHUS TNPAKTHUECKUX 3aHITHH U
BHUPTYAIBHBIX TA00OPATOPHBIX padoT.

TexHnnuyeckas TepMOANHAMMKA U TeILUIOTeXHUKA (Haymune obopynoanus u TCO)

1 JIaGopatopusriii komiuieke "Terutonepenava npu koueknuu 1 0oxyse" TITK-010-9JIP-01
(9 nmaboparopHbIX paboT)

2 VYuebHo-naboparopusiii Komruieke «TermmooOmMeHHnKn» (4 1a00paTOpHBIX pabOTHI)

3 BupTtyanbHblii IporpaMMHBIN 1abopaTtopHblil koMiuieke "TermnorexHuka"

(6 mabopaTopHBIX padboT)

4 BuptyanbHbiil yueOHbIN KOMIUIEKC «TemioBbie 371€KTPOCTAHIIMMI

5 KommiekT miakaroB 560x800 MM, M300paskeHre HAHECEHO Ha TJIACTHKOBYIO OCHOBY
ToMIUHOU 4 MM U pazmepoM 560x800 mm. M300paxenne obmagaeT BOJOCTOMKUMH
cBoMicTBaMH. KakJIb1i TJ1akaT MMEET AJIEMEHTBI KPETUICHUS K CTEHE.

5.1 | Texnuueckas trepmoauHamuka (16 mr.)

5.2 | «TennomaccooOmeny (16 mit.)

6 DJIeKTPOHHbBIE MJIaKaThl J[eMOHCTpAaIlMOHHBIE KOMITJIEKCH Ha 0a3e MyJIbTHMEIra-
MpoeKTopa (KOMIUIEKT JICKTPOHHBIX 1akatoB Ha CD, mynsTuMeaua-npoektop BENQ,
HOYTOYK, 3KkpaH 1,5x1,5 m):):

a. Texnuueckast repmoarHaMuKa (86 1mirt.)

0. Tennomaccoobmen(122 mr.)

IIpe3enTanuu:

1 Tennonepenaua

2 TenioBble 1 ATOMHBIE 3IEKTPOCTAHIMH

3 JIBurarenu BHYTPEHHETO CrOpaHus

4 DU3UKO-XUMUYECKHE OCHOBBI COBPEMEHHOW SHEPTETUKHI

5 DHeprocOepeXeHUE U €€ poJIib B )KM3HU ob1ecTBa (52 ciaioB);

6 Meponpusitus o 3HeprodhHEKTUBHOCTH U dHEprocoepexenunto (20 cnaioB);

7 Oco0eHHOCTH peanu3aluu IporpaMM SHEProcOEPEKEHUS U IHEPTeTUYECKOM
a¢hdexkTUBHOCTH 151 OFOKETHBIX opranu3anuid (9cnaiigon);

8 Oneprobanancel TOP ux cocrosinue u kinaccudukanus (11 cnaiinon);

9 PacueTHbIil aHANMM3 YPHEPreTUYECKUX TTOTOKOB M OanaHcoB (11 crnaiaon)




IIpnioxenune 1

MeToauueckue YKa3aHnus 1o OCBOCHUI0 JTUCHHUIIJIMHBI

((TepMOI[l/IHaMI/IKe H TEeIJIOTEXHHUKA»

1. Meroauueckue yKa3aHus A8 O0y4YalOlIUXCSl MO NJIAHHPOBAHHMI0O W OPraHU3aLUHU
BpeMeHH, He00X0IMMOr0 /IJIsl 0CBOEHUS THUCIUIIHHBI.

W3yueHne peKkoMeHayeTcs HadyaTh ¢ O3HAKOMJICHHS ¢ pabodeld MporpaMMoi JUCHUIUIMHBEI, €€
CTPYKTYpOHl M cojepKaHUEM pa3/eioB (MOJyneil), GOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMMTHCS C
y“Ie6HO-MeTO[[I/I‘I€CKI/IM n I/IH(bOpMaHI/IOHHI)IM oOecrieyeHrueM JUCHUITIINHBI.

I[I/ICIII/IHJII/IHa «TexHuyeckas TepMOJUHAMUKA M TEINIOTCXHUKA» COCTOUT M3 18 CBsA3aHHBIX MCKIY
c00010 TEM, O6GCHG‘-II/IBaIOIIII/IX IMOCJICA0BATCIIbHOC N3YUCHHUEC MaTCpuraia.

OOydeHne 1Mo MUCIUTUTHHE « TeXHUYecKast TePMOJIMHAMUKA U TETUIOTEXHUKA» OCYIIECTBIISICTCS
B crenayromux Gopmax:

1. AymuTopHbIe 3aHITHS (JCKIMH, JJAO0OPATOPHBIC 3aHSTHSA).

2. CamocrosiTenbHass paboTa CTyAeHTa (IMOArOTOBKA K JICKIUSM, JIA0OPATOPHBIM 3aHSTHSM,
Tectam/pedeparaM/noknanam/scce, U UHBIM ¢GopMaM THUCBMEHHBIX pabOT, BBIMOJHEHUE aHAM3a
KelCOB, MHIMBH IyaJIbHASI KOHCYJIBTAIHS C MTPETIOIaBaTeIIeM ).

3. NnrepakTrBHBIE (HOPMBI  TIPOBEACHUS 3aHATHH  (KOJUIOKBHUYM, JICKIIHSI-TUCKYCCHSI,
TPYNIOBOE pelieHne Keiica u ip.¢hopmsl).

Y4eOHbIi MaTepuall CTPYKTYPHPOBAH U U3YUEHUE TUCITUTUIMHBI IPOU3BOAUTCS BTEMAaTHICCKON
nocienoBareIbHOCTH.  KakmoMy 11a00paTOpHOMY 3aHSTHIO W CAMOCTOSITENIFHOMY H3YYEHHUIO
MaTepuaga TPeaIIecTBYeT JICKIUS Mo JaHHOW Teme. OOydaroniuecss CaMOCTOSTEIBHO IPOBOJIAT
MPEIBAPUTEIIHHYIO TOJTOTOBKY K 3aHATHIO, NPHHUMAIOT AaKTHBHOE M TBOPYECKOE YdYacTHE B
00CYXJICHHH TEOPETHUUYECKHX BOMPOCOB, pa3zdope MpOoOJIEMHBIX CHTyalluidi M TIOMCKOB TyTeH WX
pemeHusi. MHorue mpoOieMbl, W3ydaeMmble B Kypce, HOCAT IMCKYCCHOHHBIH XapakTep, dTO
MpeIoJaracT MHTEPaKTHBHBIN XapaKTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX IpUMeEpax.

OrnrcaHne mociIeI0BaTeILHOCTH JIEHCTBUIM 00YJaroerocs:

[Mpu w3ydeHWH Kypca cJenyeT BHHMATENBHO CIYNIaTh W KOHCIIEKTUPOBATh MaTepHal,
W3JaraeMbplii Ha ayIMTOPHBIX 3aHATHAX. JlJIs ero TNOHMMaHWs W Ka4eCTBEHHOTO YCBOCHUS
PEKOMEH/IYeTCs CIIEYIONIast MOCIEI0BATEIbHOCTh JCHCTBUI:

1. Tlocne okoHYaHUS Y4EOHBIX 3aHATUH JUIA 3aKPEIUICHUS MaTepuaia IPOCMOTPETh U
00JlymMaTh TEKCT JICKIIMH, MPOCITYIIAaHHOW CEroJiHsA, pa3o0parh paccMoTpeHHble mpumepbl (10 — 15
MHUHYT).

2. [Ipy mOAroTOBKE K JICKIMH CIICAYIOIIErO JHS MOBTOPUTH TEKCT HPEIBLAYINEH JICKIHH,
0lyMaTh O TOM, KakKast MOKeT ObITh cieayrorias tema (10 - 15 munyT).

3. B Teuenue Henenu BeIOpaTh Bpemst A paboThl ¢ iuteparypoit B Oubnuoreke (mo 1
qacy).

4. Ilpu MOArOTOBKE K J1a0OPATOPHOMY 3aHSTHIO MOBTOPUTH OCHOBHBIC MMOHSATHSI IO TEME,
U3YYUTh MpUMEpHL. Pelias KOHKPETHYIO CUTYAIHMIO, - MPEIBAPUTEIILHO MOHATh, KAKOW TEOPETUYCCKUIA
MaTepuall Hy’)KHO MCIOJIb30BaTh. HaMeTUTh IJ1aH pelieHus, monpoooBaTh Ha €ro OCHOBE pemmTh 1 - 2
MPaKTUYECKHUEe CUTyauuu (11a0.paboThr).

2. MeTonnyeckne yKka3anus o padore o0y4aommxcsi BO BpeMsi IPOBeAeHHU JeKIHH.

Jlekuun  nmaroT  oOyyaromMMCSl ~ CUCTEMAaTH3UMPOBAaHHBbIE  3HAHUS [0  JAUCLUILIUHE,
KOHIICHTPUPYIOT HX BHHMAaHHE Ha HamOoyiee CIOKHBIX M BaXHBIX BorpocaX. Jlekunu oOBIYHO
U3JIaraloTcsl B TPAJMIMOHHOM WM B MpoOaeMHOM cTuie. s cTyeHTOB B OOJBIIMHCTBE CIIy4acB B
npobsemMHoM ctuiie. [IpoGiieMHBIN CTHIIB MO3BOJISET CTHUMYJIUPOBATh AKTUBHYIO IO3HABATEIbHYIO
JEeATeIbHOCTh OOYYaIOLIUXCS M UX MHTEpEC K AUCIUILINHE, (OPMHUPOBATH TBOPUYECKOE MBIILICHHE,
npuberaTh K MPOTUBOIOCTABIEHUSM M CPaBHEHUSM, JieNaTh 0000IIeHUs, aKTUBU3UPOBATh BHUMAaHUE
oOyyJaromuxcs MyTeM MOCTaHOBKU MPOOJIEMHBIX BOTIPOCOB, HOOIIPSTH JUCKYCCHIO.

Bo BpeMs JNEKIMOHHBIX 3aHATHH PEKOMEHAYETCs BECTH KOHCIEKTUpOBaHHE Yy4eOHOTO
MaTepuana, oopamarte BHUMaHue Ha (OPMYIMPOBKM M KaTETOPHM, PACKPBIBAIOLINE CYTh TOTO WU
MHOTO SIBJIEHUS], WIN IIPOLIECCOB, BBIBOIBI M TPAKTUYECKHE PEKOMEHAALINH.



KoHcmekT neknuu aydiie MmoApasfesaTh Ha MyHKTbI, cOOMI0Aas KpPacHYI0 CTPOKY. DTOMYy B
00JBIION CcTeneHH OyIyT CIOCOOCTBOBATH BOIPOCHI IUIAHA JICKIMH, MPEATI0KEHHBIE TPETOAABATEIISM.
Cnenyer oOpamaTh BHUMaHHME Ha aKLEHTHI, BBIBOJbI, KOTOpbIC JAEJaeT IpernojaBaTellb, OTMeyast
HanboJiee Ba)KHBIE MOMEHTHI B JICKIIMOHHOM MaTepHalie 3aMe4aHusIMHU
«BAXKHO», «XOPOLIO 3alIOMHUTBHY» U T.NI. MOXKHO J€naTh 3TO U C IIOMOIIBIO Pa3HOIBETHBIX MapKepoB
WM py4yeK, NOAYEPKUBAsi TEPMUHBI U OTIPEIEIICHUS.

[lenecooOpa3zHo pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHU, abOpeBHaTyp U CHMBOJIOB.
Onnako npu AanpHEHIed padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIE 3aMEHUTh OOBIYHBIMH CJIOBaMH IS
OBICTPOTO 3PUTEIHHOTO BOCHIPUSATHS TEKCTA.

PaboTtass Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIIOJIB30BaTh HE TOJIBKO OCHOBHYIO
JUTEpPaTypy, HO U Ty JIMTEPATYpy, KOTOPYIO JAOMOJIHUTEIBHO PEKOMEH0BAN MpenojaBarenb. IMeHHO
Takas cepbe3Has, KpOIoTJiMBasg padoTa ¢ JIEKIIMOHHBIM MAaTe€pHalloM I03BOJMUT INIyOOKO OBIAJETh
TEOPETUYECKUM MaTEpUAJIOM.

Temaruka nexuuii gaercs B paboueil mporpamme JIUCHUTIINHBIL.

3. Mertoauyeckue YKa3aHus o0yyaromumcs 1no MOAr0TOBKE K
NPaKTHYeCKUM/CeMHUHAPCKHUM 3aHATUSIM.

Ha naGopaTopHbIX 3aHATUSAX NPUBETCTBYETCS] aKTHBHOE y4acTHE B OOCY)KJIEHUU KOHKPETHBIX
CUTYaI1i, CIOCOOHOCTh HAa OCHOBE MOJIYYEHHbBIX 3HAaHUI HaXOoJUTh Hanbosee 3h(peKTUBHBIE pelIeHus
MOCTABJIEHHBIX MpPOOJIEM, YMETb HaXOIUTh IIOJIE3HBIH JOIMOJHUTENbHBIA MaTepuag MO TeMaTHKe
CEMHMHAPCKUX 3aHATHI.

CryneHTy peKOMEHIyeTCs CIIeIyIolas cXemMa MOArOTOBKU K CEMUHAPCKOMY 3aHSATHIO:

1. O3HakomiieHHE C TIJIaHOM J1aOOpaTOpPHOTO 3aHATHS, KOTOPBIM OTpaskaeT CoJAep)KaHue
MPEI0KEHHON TEMBI;

2. [IpopaboTaTh KOHCITEKT JICKITHI;

3. IIpounTaTh OCHOBHYIO U JOTIOJHHUTEIBHYIO JTUTEPATYPY.

B nporecce moAroToBKM K MPaKTUYECKUM 3aHATHIM, HEOOXOAUMO 00paTUTh 0c000€ BHUMAHUE
Ha  CaMOCTOSITEIbHOE M3Y4€HHE  PEKOMEHIOBAHHOW  Jjureparypbl. Ilpu  Bceil  moJiHOTE
KOHCIIEKTHPOBAHUSA JIEKIIUU B HE HEBO3MOXKHO M3JIOKUTh BECh MaTepual M3-3a JUMHUTA ayTUTOPHBIX
gacoB. [loaTroMy camocTosTenbHass pabota ¢ y4yeOHHKaMH, Yy4EeOHBIMH TIOCOOWSMH, HAyIHOM,
CIIPaBOYHOM JIUTEPATYPOM, MaTepuajiaMu MEePUOANUECKUX M3JaHui U VIHTepHeTa siBIseTcs Hanbosee
3¢GEeKTUBHBIM  METOJIOM  MOJIyYEHHUS  JOMOJIHUTENbHBIX 3HAHWM, TO3BOJIIET 3HAYUTEIHHO
aKTUBU3MPOBAThH Ipollecc OBJafeHHus HH(opmaluen, crnocoOcTByeT 0Oojee IIyOOKOMY YCBOCHHUIO
M3y4aeMoro matepuana, GOpMUpYeT y CTYACHTOB OTHOIICHHE K KOHKpPETHOW mpobieme. Bce HoBble
MOHATHS TO M3y4aeMON TeMe HeoOXOJUMO BBIyYUTh HaW3YCTh M BHECTH B TJIOCCApHUIl, KOTOPBII
1enecooOpa3Ho BECTH € CaMOro Hayajla U3y4yeHHs Kypca;

4. OTBETUTH Ha BOIIPOCHI [IJIaHa Ja00OPATOPHOTO 3aHITUSL 3aHATHS;

5. BeimosiHuTh ToMalliHee 3ajaHue;

6. [IpopaboTaTh TecTOBBIC 3aJaHUS U 33]a4H;

7. Ilpu 3arpynHenusix chopMylIupoBaTh BOMPOCH K MPENogaBaTelto.

Pe3ynbrar Takoii paboThl JOHKEH MPOSIBUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOJHO OTBETHUTH Ha
TEOPETUYECKUE BOIMPOCHI MPAKTHUKyMa, BBICTYNIaTh W YYacTBOBATh B KOJUIGKTUBHOM OOCYXIEHUU
BOIIPOCOB H3Y4aeMOW TEMbl, NPAaBHIBHO BBIMOJHITh MPAKTHUYECKHUE 3aJaHUS M WHBbIC 3a/aHus,
KOTOpBbIE atoTcs B (POHJIC OLIEHOYHBIX CPEJICTB AUCIIUILTUHBIL.

3. MeToanyeckne yKa3aHnus 00y4armuMcst 110 OPraHU3aIUA CAMOCTOSITeIbHOI PadoThl.

Ienp opranu3anuy caMoCTOATENbHOM paboThI Mo JucuUIInHe «TexHuyeckas TepMOIMHAMUKA U
TEINIOTEXHUKa» - 93TO YriyOJeHWe | pacliMpeHHe 3HaHWuM B__0OJACTH _ OCHOBHBIX 3aKOHOB
TePMOJMHAMHUKH; (OPMUPOBAHHE HaBblKa UM HWHTEpeca K CaMOCTOSATENBHOW IO3HaBaTEJLHOU
JESITEIbHOCTH.

CamocrosTenbHas padoTa 00ydaroIMXcsl ABISETCS BaXKHEHUIIIMM BUIOM OCBOCHUS COJCPKAHUS
JMCUUIUIMHBL, TOATOTOBKH K MPAKTHYECKUM 3aHATHAM M K KOHTPOJIbHOU padoTte. Croa ke OTHOCATCA
U CaMOCTOATENbHOE YIiyOlleHHOEe M3ydyeHue TeM aucuuiuinHbl.  CaMocrosiTenbHas —paboTa
HpPEeACTaBIsAET COOOM IMOCTOSIHHO JAEHCTBYIOLIYI0 CHCTEMY, OCHOBY OOpa30BaTElIbHOrO IIpoliecca U
HOCHUT HCCIIEIOBAaTEIbCKUI XapaKkTep, 4YTO IOCIYXUT B OyIyllleM OCHOBaHMEM JUId HAaIlMCaHUA
BBIMMYCKHON KBaJTM(PHUKAIIMOHHON pabOTHI, MPAKTHUECKOTO MPUMEHEHHSI OJTYYEeHHBIX 3HAHUH.




Opranuzanus caMOCTOSITENIbHON paboThl 00yUYaIOIIMXCSI OPUEHTUPYETCS Ha aKTHBHBIE METOIbI
OBJIAZICHUSl 3HAHHMSMH, PAa3BUTHE TBOPYECKUX CIOCOOHOCTEH, TepexoJ OT MOTOYHOTO K
WH/IMBUYJIM3UPOBAHHOMY OOYUEHHIO, C YIETOM MOTPEOHOCTEH U BO3ZMOKHOCTEH TMYHOCTH.

[IpaBunbpHass OpraHu3amys CaMOCTOATENBHBIX YYEOHBIX 3aHATUH, MX CHUCTEMaTHYHOCTH,
1esecoodpa3Hoe IUIAHUPOBaHKWE PAa0OYero BPEMEHU MO3BOJISIET CTYIEHTaM pa3BUBaThb YMEHUS U
HaBBIKM B YCBOCHHMM M CHCTEMATH3alMU NMPHOOpPETaeMbIX 3HAHWU, 00ECIeurnBaTh BBICOKHI YpOBEHB
YCIIEBAEMOCTH B IEPHOJ 00YUSHHS, TOJTyYUTh HABBIKH MMOBBIIICHUS IPOPECCHOHATBHOTO YPOBHS.

[lonrotoBka K MpPaKTHYECKOMY 3aHATHIO BKJIIOYACT, KpPOME TPOPAOOTKH KOHCIEKTa |
Mpe3eHTAlMK JIEKIUHU, MOUCK JIUTEpaTyphl (IO PEKOMEHJIOBAaHHBIM CIHCKAaM M CaMOCTOSITEIbHO),
MOATOTOBKY 3aroTOBOK JUIsl BBICTYIUIEHMH IO BOINpPOCAaM, BBIHOCHMBIM JJIsi OOCYXIEHHUS 11O
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOYaTh LIUTAThl, (aKThl, COMOCTABICHHUE Pa3IMUHBIX
no3uuui, coOcTtBeHHble Mblcau. Eciau npobiiema 3aumHTepecoBajia O0YYarolIerocsi, OH MOXKET
MOATOTOBUTH pedepaT U BHICTYIIUTh C HUM Ha MPAKTHUUECKOM 3aHsATUH. lIpakTHueckoe 3aHsTue - 3710,
MPEXJE BCEro, MUCKycCHs, OOCYKIEHHE KOHKPETHOM CHUTyalluM, TO €CTh HpEIroJiaraeT yMEHUe
BHUMATEJIBHO CIYIIATh YIEHOB MaJjOW TIPYyNIbl U MOJEpaTopa, a TaKXKe CTapaTrbcs BbICKAa3aTh CBOE
MHEHUE, BBICKa3bIBaThb COOCTBEHHbIE MJIEU U MPEIUIOKEHMS], YTOUHSITh U 3a/1aBaTh BOIPOCHI KOJUIEraM
10 00CYX/IEHUIO.

[Ipn moaroToBke K KOHTPOJIBHOM paboTe OOydyaroUMics JOKEH MOBTOPSTH MPOWICHHBIN
MaTepuag B CTPOIOM COOTBETCTBHM € Y4e€OHOM NpOorpaMMoOil, MCHOJB3Ysl KOHCHEKT JEKUUH |
JTUTEepaTypy, PEKOMEHJIOBaHHYIO0 mpenojaBaTeneM. [Ipu HE0OXOAMMOCTH MOXHO OOpaTUThCA 3a
KOHCYJIbTalle U METOAUYECKOM MOMOUIBIO K MTPErogaBaTelio.

CamocTtodTtenbHas paboTa peanusyercs:

— HEeMOCPEICTBEHHO B MpOLiecce ayAUTOPHBIX 3aHATHH - Ha JIEKIUX, MPAKTUYECKUX 3aHITHIX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK PAaclUCaHUS - Ha KOHCYJIbTAMSIX MO y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKUX KOHTAKTOB, NMpPU JHUKBUJAIMH 3aJI0JDKEHHOCTEH, MpPU BBIIIOJHEHUU
WHAMBUIYAJIbHBIX 33aHUH U T.].

— B Oubmuoteke, noma, Ha Kadeape TMpU BBHITOJIHCHHUH OOy4YaIOMIUMCS Yy4YEOHBIX U
IIPAKTUYECKUX 3a/1ay.

Bunpst CPC u kpuTepun o1ieHOK
(mo 6amtpHO-perTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6aiioB)

Pedepar
Hoxnan
Occe
VYuacTte B MEponpusTHsIX

Tembl [u1d camMOCTOATENBHOW pabOThl MpoNUCaHbl B paboueil mporpamMme AUCLUUILIMHBI.
D¢ (eKTUBHBIM CpPEACTBOM OCYLIECTBICHHSI OOYYaroIMMCsl CaMOCTOSATENbHOM pPabOThl sBISAETCA
3JIEKTPOHHAast MH()OPMAIIMOHHO-00pa30BaTelbHAas cpella YHUBEPCUTETa, KOTOpast 00eCIieunBaeT 10CTyII
K Y4eOHbIM IUIaHaM, pPabOYUMM HporpaMMam JUCUUIUIMH (MOJIynel), NpakTHK, K H3JaHHIM
3JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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	Обучение по дисциплине «Техническая термодинамика и теплотехника»  осуществляется в следующих формах:
	2. Методические указания по работе обучающихся во время проведения лекций.
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