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1. Heau u 3a1a4u TUCHUNIMHBI

HGJIBIO npenoaaBaHusa AUCHHUIIIIMHBL «Texunueckas TCPMOJUHAMHKA W TCIUIOTCXHUKA» ABJIACTCA
OCBOCHHEC OCHOBHBIX 3dKOHOB TCPMOJUHAMUKH, U3YUCHUC TCPMOJUHAMUYCCKUX IMPOLCCCOB O6paTI/IMBIX
)41 HCO6paTI/IMBIX CTallMOHAPHBIX W HCECTAllMOHAPHBbIX. OcHOBHEIE TCPMOANHAMUYCCKHUEC MPOLCCChI B
uaeanbHbIX ra3oB. OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEW TedeHHs raza B comiax u auddysopax
I/IsyquHe TCPMOJUHAMUYCCKUX MUKIIOB PA3JIMYHBIX IMPOLCCCOB U CUCTCM  IMPUHIHUIIOB I[ef/'ICTBI/ISI u
KOHCTPYKTHUBHBIX OCOOEHHOCTEH TEIJIO- M IapOreHepaTopoB, TpaHcPOPMATOPOB  TEIUIOTHI,
XOJIOOUJIIbHUKOB nu XOJOOUJIBbHBIX MallluH, TGHJIOO6MCHHI)IX arraparoB n YCTpOfICTB,
TEIJIOMAacCOOOMEHHBIX IPOIECCOB TMPOUCXOMAIINX B PA3IMYHOTO pOJia TEIUIOBBIX YCTAHOBOK U
OTACJIIBHBIX XMMHUYCCKHUX PCAKTOpPax. OcBoeHNE OCHOBHBIX 3aKOHOB TCHJIO(i)I/I?,I/IKI/I N TCIJIOTCXHUKU,
MCTOZOB IOJIYUCHUA, Hpeo6pa3013aHH;1, nepeaaynu v HUCIOJb30BaHUA TCIUIOTHI, IPUHIIUIIOB I[GﬁCTBH?I u
KOHCTPYKTHUBHBIX OCOOEHHOCTEH TEIJIOo- H IapOTreHEepaTopoB, TPaHCPOPMATOPOB  TEILIOTHI,
XOJIOOUJIIbHUKOB nu XOJOOUJIBbHBIX MallluH, TGHJIOO6MCHHI)IX arraparoB n YCTpOfICTB,
TETTIOMACCOOOMEHHBIX MPOIECCOB MPOUCXOIAIINX B PA3TUYHOTO POJa TEIUIOBBIX YCTAHOBOK, OTJACIHHBIX
3AaHUAX W COOPYKCHHUAX. O3HaKOMJICHHE CTYACHTOB C OCHOBHBIMH HpO6J'I€MaM TCINIOTCXHUKU U
TeIyIoMaccoOMeHa, ¢ TeMIOPU3NUECKUMHU TIPOIleCCaMd U TOATOTOBUTH CTYJAEHTOB K H3YyYEHUIO
CIICHKYPCOB, PACUCTy NPOCKTOB U BBINTOJHCHUIO MHAWBUAYAJIbHOT'O IIPAKTUKYMaA.

3anaueil u3ydyeHHMsl Kypca SIBISIETCS ITOJATOTOBKAa BBICOKOKBAIM(UIIMPOBAHHOTO CIEIHAINCTA,
BJIQZICIOICTO HABBIKAMU I'PaAMOTHOI'O PYKOBOJACTBA IMPOCKTUPOBAHWEM U BKCHHyaTaHHGfI COBPEMCHHOTI'O
MIPOM3BOJICTBA, CTPOUTENILCTBA 3JaHUM W COOPYXEHUU TPEJCTABISAIONMIETO COO0H COBOKYIMHOCTH
TEXHOJIOTUYCCKUX n TCIIJIOBBIX mponeccoB u COOTBETCTBYIOLIETO TEXHOJIOTUYCCKOT'O n
TECIIIOOHEPTECTUYUCCKOTO 060py210BaHI/I$I. B 3aa4u HU3YUCHUA JUCHUINIMHBI BXOAWUT TaAKKE: OBJIAJCHUC
CTYACHTAMH aHAJIUTUYCCKUX MCTOAOB PCHICHUA 3adad TCIIOIIPOBOJHOCTHU IMPU PA3JIMYHBIX I'PaHUYHBIX
YCIIOBUSIX, TEOpUEH TOJOOMS ¢ €€ WCIOJb30BAaHMEM JUIsl OINHCAaHUS TPOIECCOB KOHBEKTHUBHOTO
TEIUTIOTIEPEHOCa, METOJIAMHU pacyeTa CI0KHOTO TEII0O00MEHa, B TOM YHCJI€ TIPH U3MEHEHUH arperaTHoro
COCTOSIHUSI BEIECTBA; O3HAKOMJICHME C YCTPOMCTBOM M TPOIECCAMM, MPOUCXOIAUIMMHU B
CBEPXTEIUIONPOBOAHBIX TEIJIONEPENAIONINX YCTPOMCTBAX - TEIUIOBBIX TpyOax, TErI000MEeHHBIMU
anmnapataMu, UX pacdeToM, TEIUI00OMEHOM B pa3IMYHOTO poja peakropax. B nmexkunoHHOM Kypce, Ha
MPAKTUYECKUX 3aHATUAX M JIaOOpAaTOPHOM NPAKTUKYME MHOTO BHHUMAaHUS yIenseTcs (QU3NYECKUM
acrmekTaM TEOpUH  TeIJIOOOMEHa, pacCcMaTpUBAlOTCA BaXHbIE U HHTEPECHbIE IMPUKIIAIHBIC
Ter10(hU3NIECKUE 3a1auH.

2. MecTO JTUCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

VYueOHas mucnuiuinHa «TexHudYeckas TepMOIUHAMUKA M TEIUIOTEXHHMKa» OTHOCHTCS K 0a30BOM
YaCTH MAaTeMaTHYECKOTO M €CTECTBEHHOHAy4yHOTO Iukia B yueOHoM muiane OIT manpasnenuss 18.03.01
«XUMHUYECKasi TEXHOJIOTHS» M TPEAyCMOTpeHa JJIsi M3Yy4eHHs B NSTOM cemecTpe. B Teoperuko-
METOJIOJIOTMYECKOM U MIPAKTUYECKOM HAIlpaBJIICHUU OHA TECHO CBSI3aHA CO CJICAYIOIIUMH JUCIUTUIMHAMHE
y4eOHOTO IUIaHa: 00MIas XMMHUYECKas TEXHOJOTHs, MPOLECCHl M aliapaTthl XUMUYECKUX TPOU3BOJICTB,
XUMHUYECKasl TEXHOJIOTHUS TOTUIMBA U T'a3a, HEPTEXUMHUYCCKHI CHHTE3.

3. IlepevyeHb MUIAHUPYEMBIX pPe3y/IbTATOB O0y4YeHHUs] 1O AUCHUILIMHE (MOAYJK0), COOTHECEHHBIX €

HHAUKATOPAMHM J0CTHKeHHUsI KomneTeHnumii. (Tabmuma 1)

Taoauma 1
Ilnanupyemsble pe3yJibTaThl
Koa mo ®10C HNuauxaropsl o0ydenus no qucuumimze (3YB)
AOCTH/KCHH S
OomenpodeccuoHaIbHBIE

OIIK-2.Cnocoben OIIK-2.1. Hcnonb3yeT | 3HaTh:
HCII0JIb30BATh pa3inuyHbIe METOmbl, | _ OCHOBHBIE 3AKOHBI -
MaTeMaTU4eCcKue, CrocoOCTByIOIIHE pacueTHbIe COOTHOIICHMS
¢busnueckue, (GU3MKO- | PELICHUIO 337184 | TepMoAMHAMUKH 1 TETUIONEPEIAUH;
XMMUYECKHEe, XMMHUYECKHE | MpodecCHOHATbHOMN




METObI JJIS peuICHUs
3aa4 nMpoQeccuOHATBHON
JeSATEIIbHOCTH

JEeSITEIbHOCTH
OIIK-2.2. H3yuaer
MaTEeMaTHYECKUE METO/IBI,
PUMECHSIEMBIE B
XUMHYECKON TEXHOJOTHHU
OIIK-2.3.  Ananusupyet
XUMHYeCKHue U  (usmKo-
XHUMHYECKHUE CITOCOOBI IS
pelieHus POGMITEHBIX
3a1a4

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

- OCHOBBI OTIpe/IeICHNUs
TEPMOAMHAMHYECKUX u
TEIIO(U3NYECKUX  CBOMCTB  Ta30B,
KHUIKOCTEH U TBEPABIX TET ;

- IIPUHIATIBI paboThl
TETUIOOHEPTeTHYECKIX U
TEMI000MEHHBIX YCTaHOBOK;

- 0COOEHHOCTH TEIJIOBBIX

IPOIIECCOB  DHEPTrOTEXHOJIOTUYECKOTO
000pyI0BaHUS.

- IIPUHIATIBI paboThI
TETUIOOHEPTETHYECKUX "
TEII00OMEHHBIX YCTaHOBOK;

- OCHOBHBIE  3aKOHOMEPHOCTH

TEUYEHUs Ta3a B comiax u auddy3opax
)

- 0COOEHHOCTH TEIIOBBIX
MIPOIIECCOB  IHEPTOTEXHOJIOTHUECKOTO
1 00opyioBaHus

YMeTh:

- paccUYHTHIBAThH u
AaHAJTM3UPOBATh TEPMOJANHAMHUYECKHEC
IPOIIECCHl B 3HEPrOTEXHOJIOTUIECKOM
000pyI0BaHUH;

- paccuuThHIBaTh u
aHAIU3UPOBATH TeMIepaTypHbIe
peKUMBI cUCTeM U 00OpyIOBaHUS

nepepaboTKU yriIeBOI0POIOB;

- YMETh ITOJIb30BaThLCS
TEPMOIMHAMHUYCCKUMH CXEMaMH,
JarpaMmMamu, rpadukamMu u
Ta0IMIIaAMU TeII0PU3UIECKUX
CBOMCTB BEILECTB U T'a30B MPOBOIUTH
TEPMOIMHAMHUYECKHIA aHam3
IIPOIIECCOB;

- OTIPE/ICNSITh JKCEPTUI0 TOTOKA
pabouero Tena ;

- OTIPENEIATh
TEPMOJANHAMHUYECKYIO (P (PEKTUBHOCTh
LIMKJIOB TEIJIOCUJIOBBIX YCTAaHOBOK;

- MMpOBOIUTH
TCPMOJUHAMHUYICCKUC pacyCThl
pa60‘-II/IX IMPpOUECCOB B TCIJIOCUIIOBBIX
YCTaHOBKax u Apyrux
TCINIOTCXHUYCCKUX YCTPOﬁCTBaX,
MPUMCHACMBIX B OTPACIIH ;

- pacCUUThIBATH nu BBI6I/IpaTL
padrOHAJIbHBIC CHUCTCMBI




TEIUIOCHAOXKEHUs, NpeoOpa3oBaHus U
UCTIOJIb30BAHUS SHEPIHH,
panroHaIbHBIE CHCTEMBl OXJIAXICHUS
U TEepPMOCTAaTHPOBAaHUs 00OPYyIOBaHUS,
IPUMEHSEMOTO B OTPACIIH ;

- 00pabaTbIBaTh pe3yabTaThl
HU3MCPCHHUA W IMPOU3BOAWUTL PACUCTHI
IIPOLIECCOB TEMJIO0OMEHA;

- HPUMEHATD YpaBHEHHUA
TEIJIOBOTO pacyeTa TerIo00MEHHBIX
anmnaparos .

BJIaJIeTh:
- HaBBIKAMH paboThI c
OCHOBHBIMU POCCUICKUMHU u

3apyO0eKHBIMU npudopamMu JUTSL
OTpENeNIeHUs TEePMOJAUHAMUYECKUX U
TEII0(U3NUECKUX  CBOMCTB  ra3os,
KUAKOCTEN U TBEPJBIX TEI;

- METOAUKaAMU COCTAaBJICHUA
OHCPTETHYCCKUX )51 TEIIJIOBBIX
OaylaHCcoB SHEPrOTEXHOJOTUUECKUX
IPOIIECCOB B He()TETa30BON OTPACIIH ;

- METOJIaMU pacyeTa TEIUIOBBIX
PEKHUMOB CUCTEM U 000PYAOBAHUS

- MeTOaMu COCTaBJICHHS
JHEPreTUYECKHUX, 3KCEPreTHUCCKUX |
TEIIOBBIX 0aJaHCOB;

- AHATUTHYECKOU TeopueHn
TEIUIONPOBOJHOCTH ;

- METOAaMHU pacydeTa IIPOLECCOB
TEILIoNEpeaAaYnu M TCIUIOOTAAYH ;

- YCIIOBUAMU OJHO3HA4YHOCTH
HJIM Kpac€BbIMH YCIOBHUAMH IIPOLIECCA
TCIIOIIPOBOJHOCTH.




4. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl

Taoauna 2
Bcero CeMecTpsl
Buja yue6Ho# padoThl 4yacoB/3a4.e. 2 3
(0J010) 0300 (0J0]0; 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
[IpakTueckue 3aHATHS
CeMuHapbl
JIaboparopHbie 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 pabora (mpoekr)
Pacuetno-rpaduueckue paboTs
UTP
Pedepatsr 20/0,55 18/0,5 20/0,55 18/0,5
Joxmnanast
U(unu) opyeue 6uovl camocmosmenvHol pabomol.
[ToaroroBka K 1a00paTOpHEIM paboTaM 20/0,55 | 20/0,55 | 20/0,55 | 20/0,55
[ToaroToBKa K MPAKTHYECKUM 3aHATHSIM
[ToaroToBKa K 3a4eTy, SK3aMEHY 36/1,0 36/1,0 36/1,0 36/1,0
Ik3amMe | Dk3ame | IJk3ame | IK3aMme
Bujg orueTrHoCcTH
H H H H
Obmas Bcero B yacax 108 108 108 108
TPYA0EMKOCTh
M CHAILIHHbI Bcero B 3a4. eaMHHIIaX 3 3 3 3

5. Copepsxkanue QM CUMILTHHBI

5.1 Pazaennl THCHUILINHLI U BUALI 3aHATHI




Taoauma 2

n/n

HaumeHoBaHue paszjaesia
AMCUUILJIMHBI 110 ceMecTpaM

Yacel
JEeKIHOH
HBIX
3aHATHI

Yacol
Jabdoparo
PHBIX
3aHATHI

Yacol
NMPaKTH
YeCKHX

(cemuHa
PCKHX)
3aHATHI

Yacol
CcaMoOCT.
padoThI

Bcero
4acoB

OcHOBHBIE TIOHATHS U
I0JIOXKEHUSI TEPMOJMHAMUKH.
Tennora 1 TeNI0EMKOCTS rasa.
Buyrpennss sneprus. Pabora.
[IepBblii 3aKOH TEPMOAVMHAMUKH.
OHTaNbNMs. DHTPOIHSIL.

BTopoi1 3ak0H TepMOAMHAMUKH.
Kpyrossie mmpoueccel.

TepmoanHaMHYeCKUE IPOLECCH
HNACAJIbHBIX I'a30B B 3aKPBIThIX
CUCTEMAX

Hudbdepenunansupie
YpaBHEHUS TEPMOJAMHAMHUKH.

TepmomHaMHYECKHE IPOLECCHI
B peaJbHBIX ra3ax v napax.
CBoOIICTBa peaJIbHBIX ra30B.

TepmoanHaMuKa NOTOKA.
HcredeHnne u apoccenupoBaHue
ra3oB M I1apoB.

XonoAuIbHBIE MAITMHBI U
Komrpeccopa. L{ukibl
TEIJIOCUIIOBBIX YCTaHOBOK.

Teruioo0OMeH.

TGHJ'IOHpOBOI[HOCTB.

10

KoHTakTHBIN TEINIOOOMEH.

11

KouBekTHUBHBIN TEI000MEH

12

TenmooTnaya.

N I

13

Termonepenaya. CI10KHBIN
TermrooOMed. MaccooOMeH.

N (NN

W | WWINPFPW

14

OCHOBEI TEIIJIOBOTO pac4dcTa
TEII000MEHHBIX aIrrapaTosB.

15

TeHJ’IOSHCpFCTI/I‘ICCKI/IC
YCTAHOBKH W IHPOMBIIJICHHAA
OHCPI'CTHUKA.

16

KotenpHubie YCTaHOBKH.
HapOBLIe M Ira30BbIC Typ6I/IHBI.
HpI/IMeHCHI/Ie TCIIJIOTHI B
CTpOHTCJ'ILHOﬁ OoTpaciiu.
OcHOBEHI OHEPTOTCXHOJIOT'HH.

HUTOTIO:

16

16

32

5.2 JIekiMOHHBIE 3aHATHA

Taoauua 3



HaumeHoBaHue paszaesia

Coaep:xkanue pasgesa

n/n AUCHHUILINHBI
1 2 3
[Ipenmer TtexHuueckoi TepMoanHaMuku. lloHsTue paboyero
Tena. BenuuuHbl, onpenensiommue COCTOSHUE ra30B UX OCHOBHBIE
apaMeTpsl. Tepmonnnamuyeckas cucreMa u
TEPMOJAMHAMHYECKUE TapaMeTpbl coCTOsIHUA. Teriora u padota
1 OCHOBHBIE NOHATUS U Kak (opMbI iepeaayn SHepruu. VeanpHpie ra3sl 1 UX OCHOBHBIC
IIOJIOKCHHSI TCPMOJIMHAMMKH. | 3aKOHbl. (OCHOBHOE YpaBHEHHE KHMHETUYECKOH TEOPHUU TIa30B.
3akonbl boiins — Mapuortra, ['eif-Jltoccaka, Ilapns. Cwmecu
UJICaJIbHBIX Ta30B.
TennoTta U TEMIOEMKOCTH Ta3a MPU MOCTOSTHHOM 00bEME U
TenoTa 1 TEMIOEMKOCTD MIOCTOSIHHOM JIaBJI€HUH 3aBUCHUMOCTH TEIJIOEMKOCTH OT
2 | ra3a. BHyTpeHHss dHEpTUsA. | TeMmepaTyphl. TeroéMKoCTh ra30BbIX cMecel. OnpeneneHue
Pa6ora. BHYTpeHHeH sHepruu. PaboTa pacmmpenust.
. CyIHOCTh IEPBOT0 3aKOHA TEPMOJAUHAMUKU U €r0
[IepBb1it 3aK0H Yy P PMOZL
AQHAJIMTUYECKOE BBIpAKECHHUE. DHTanenusa. DHTponus. PV-u TS-
3 | TepMOIMHAMUKH.
JarpaMMmBbl.
OHTaNbNNs. DHTPOIHI.
BTopoii 3akoH N3menenune cocrosaHus razoB. CyIIHOCTh BTOPOTO 3aKOHA
4 | TePMOTHMHAMUKH. Kpyroseie | repmoanHamuku. TepMoAMHAMUYECKUE IIUKIIBI TETJIOBBIX
IIPOLIECCHI. mamuH. [{ukin KapHo. PerenepatuBHbli UK. DKCeprus.
OCHOBHBIE TEPMOIUHAMHUYECKHE ITPOLIECCHI B I'a3ax Mapax u
TepMoaguHamMu4eckne
cmecax. O01ue MeTo bl UCCIIEIOBAHUSL.
IIPOLIECCH] UIEATBHBIX I'a30B . . . .
5 N30xopHBIN, N300apHBIN, H30TEPMUYECKUH, anabaTHBIH,
B 3aKPBITBIX CUCTEMAX .
HOJIMTPOIIHBIN MPOLIECCHI.
Juddepennnanbuple ypaBHEHUs BHYTPEHHEH sHEpruy,
SHTPOINH, SHTAJIBINH U TEIJIOTH! IPU Pa3IMUHBIX KOMOMHALIUAX
Judbdepenunanbupie P ’ PHP H
6 He3aBUCHUMBIX repeMeHHbIx PV, T. Huddepenunansupie
YPaBHEHMsI TEPMOJNHAMMKH.
YpaBHEHHUS TEINIOEMKOCTH paboyuXx Tedl.
[Tape1, ocHOBHBIE onipeaesienusi. BoasHoit map. IIpoueccsl
napoo6pazoBanus B PV- u TS- nuarpammax. OCHOBHBIE
TepmoaunaMuyeckue
XapaKTepUCTUKH BIAXXHOTo Bo3ayxa. Ilonsarue 06 ypaBHeHue
IIPOLIECCHI B peaIbHbIX ra3ax .
7 N Bynkanosuua-HoukoBa u boronmo6osa-Maiiepa.
u napax. CpoiicTBa
Brnaroconep:xanue, abconroTHast 1 OTHOCUTENbHAS BIAYKHOCTb.
peanbHbIX Ia30B.
H-d nuarpamma Bia>xHOTO BO3ayXa.
YpaBHEHME NIEPBOTO 3aKOHA TEPMOJAMHAMUKH Ul OTOKA. Pacuer
npoliecca UCTEUYEHHUs BOJSTHOTO Mapa ¢ moMmoluisio h-s nuarpamm.
Tepmounamuka HIOTOKA. | JeiicTBUTENBHBIN MPOLIECC UCTEUEHHUS T'a30B U apoB. OCHOBHBIE
8 Hcreuenue M | 3aKOHOMEpHOCTH Te4YeHus Traza B comnax u auddysopax.

IpOCCEIINPOBAHUE Ta30B U
1apoB.

HpoccenupoBanue razoB u mnapoB. Ilonstue o0 3¢ddexre
Jxoynsa-TomcoHa. TepMOAMHAMHYECKHIM aHaIu3 IIPOLIECCOB B
KOMIIpeccopax  Kiaccuukamuss W NPUHIUN  JIeHcTBUA
KOMIIPECCOPOB. DKCeprusi MOTOKa paboyero Tena.

3




X0104uIbHBIC MAIIMHBI U
KOMIIpeccopa.

LMKl TEILIOCUIOBBIX
YCTaHOBOK.

Tepmomunamuyeckas 3(PQPEeKTUBHOCTh IMKIOB. MneanbHble
LUKJIBL. [[MKIIBI MOPIIHEBBIX JABUraTeNIell BHYTPEHHETO CrOpaHUsL.
CpaBHUTENbHBIN aHAIU3 TEPMOAMHAMUUYECKUX LUKIOB. I{uKIiIbl
ra3oTypOMHHBIX U MApOTYpOMHHBIX ycTaHOBOK. Lluxibl KapHo n
Penkuna 111 HacellleHHOro mnapa PereHepaTtuBHbIE LMKIIBL.
XoJonuIbHBIE W KPUOTEHHbIE YCTaHOBKH. Tpanchopmarops
TEIUIOTHI. Hukiel XOJIOIUJIBHBIX YCTaHOBOK u
TepMOTpaHc(HOpMaTOpOB. Knaccudukarms XOJIOIUIBHBIX
YCTaHOBOK.

10

TemmooOMeH.

CriocoOsbl nepenaun TermaoTbl OCHOBHBIE MOHATHS U ONPENEICHUS
Teopun TeroooMmena. CriocoObsl nmepeaayn TerioThl. CIIOKHBINA
terooOMeH. KadecTBeHHBIE XapaKTePUCTUKH TepeHoca
TETUTOTHI.

11

TennonpoBoAHOCTS.

3akoH dypre. Koadduruent TETJIOTIPOBOHOCTH.
TermmonpoBOAHOCT,  OAHOCIOWHOW, MHOTOCJIOWHOM, TUIOCKOM
WIMHIPUYECKOH U CPEepudyecKol CTEHOK NpU MOrPaHUYHBIX
ycnoBusix 1 poma OxnakJaeHue, HarpeBaHUE HEOTPaHUUEHHOU
IJJACTUHBI, IWIMHAPA W IIapa MPU TPaHUYHBIX YCIoBUAX 1,2,3
ponaa.

12

KoHTakTHBIA TEMT000MEH.

OcoOeHHOCTH TIepe/iaud TeIUIOThl IPU B3aMMHOM KOHTAKTe JIBYX
Tell. KoHnrakTHOE TEPMUYECKOE CONPOTHUBJIEHUE.
Hecrannonapsslii mponecc TerionpoBOIHOCTH.

13

KouBekTHUBHBII TELII000MEH

OCHOBHOM 3aKOH KOHBEKTHBHOTO TETUIOOOMEHA. Y paBHECHHE
Hprorona-Puxmana. KoadduimeHnt temmootaaun.
Huddepenumansupie ypaBHeHus Terooomena: HaBbe-CTokca -
ypaBHEHUE ABUKEHUS BI3KOU ®KuIKkoCcTH, Dypbe — Kupxrodda-
ypaBHEHHUE TETUIONPOBOAHOCTH ISl IOTOKA IBHKYIIEHCS
wuakocTu. OCHOBBI TeopuH 1o100us1. OCHOBBI TEOPUH MOJOOUS.
[TonsiTve 0 MeTO/E aHANKM3a Pa3MEPHOCTEN TEOPHUU MOA0OUS.
Kputepuanbusie ypaBHeHUs. Ou3nueckuii CMbICT OCHOBHBIX
KpUTEpPUEB M0A00US.

14

Temnoornaua.

TermnooTaa4a Npu BEIHYKJICHHOM JABUKECHUU KUKOCTH.
Koaddurumentsr Termoornayun. TemmooTnaya npu €CTeCTBEHHOM
KOHBEKIMU. Ternnoornayda npu U3MEHEHUHU arperaTHoro
COCTOSIHHS BelecTBa. TermmooOMeH npu KOHJIEHCAIIUH ITapoB.
TennoBoi noTok. IINMOTHOCTH TEIJIOBOTO MOTOKA.

TemnooOmen u3nyueHueM. TemnnoBoil 6aaHc JTy4rcToro
termooOMena. 3akoH Credana-bosbpiiMana. AGCOIOTHO YepHOE
Teno. TennooOMeH U3Ty4YeHUEM CHUCTEMBI Tell B aDCOIIOTHO
IIPO3PAYHON Cpelie.

15

Tennonepenaua. CioXHBIN
TeruoooMeH. MaccooOMeH.

Temnonepenaua MeXIy IBYMs KHIAKOCTSIMH Yepe3
pa3IeNsIoNIyI0 UX CTeHKY. Teronepeaaya yepes IiocKyto,
WINHAPUYECKYIO, CHEPUIECKYIO M OPEOPEHHYIO CTCHKH.
KoaddunuenT teronepenaun. TemnoBas uzossius. OCHOBBI
MaccooOMeHa




Tumb! TerIooOMeHHBIX anmnaparoB. PacueTHbie ypaBHeHuUs. Buipl
OCHOBBI TEIUIOBOTO pacyeTa
16 TETIOBOTO pacyerTa.
TEIUIO0OOMEHHBIX alapaToB.
Bunel coxuraemoro TOIUIMBAa M €ro XapaKTepUCTUKH. TBeproe
Tennosneprernueckue KHUJIKOE M Ta3000pa3HOE TOIUIMBO. JJIEMEHTApHBIH COCTaB
17 | YCTAHOBKM M NPOMBIILICHHAS | TOTIMBA. Temnora cropanus. YcioBHoe TOILUIMBO. IIpuBeneHHbIe
JSHEPIeTHKA. XapaKTEPUCTUKHU. Knaccudukarus TOTLJIUB. [Tpobnembl
SKOHOMMH.
[TapoBo¥i KOTEN U €r0 OCHOBHBIE 3J1eMEHTHI. [I0BepXHOCTH
KorenbHbIE yCTaHOBKH. o
Harpesa napoBoro kotia. Teriooii 6ananc kotia. KII/] kotna.
[TapoBbie u ra3ossie N
TexHonoruueckas cxeMa KOTelIbHON ycTaHOBKU. [IpuMenenue
TypOunsl. [Ipumenenne
18 . TETUIOTHI B OTpaciii. Bo3oOHOBIIsIEMbIE 1 HEBO30OHOBIISIEMbBIE
TEIJIOTHI B CTPOUTEIBHON
UCTOYHUKHU dHeprun. OCHOBBI SHEprocoepexeHus. Bropuunsie
oTpaciu. OCHOBBI .
sHepreTudeckue pecypcbl. OCHOBBI SJHEPTOTEXHOJIOTHUH.
JHEPTrOTEXHOJIOTHH.

5.3 JlabopaTopHble 3aHATHS

Ne | HaumeHoBaHue pa3zaesia

HanmeHoBaHue 1a00paTOPHBIX padoT
n/n JUCIHUIIINHBI

[TepBriii 3aK0H

1 TEPMOJMHAMHUKH.
DHTaNBNUS. JHTPOMNUS.
2 | Tepmonunamuyeckue OmnpeneneHye napaMeTpoB BJIAXKHOTO BO3/IyXa
MIPOLIECCHI B pEaNIbHBIX

3 ra3zax u napax. Coiicta
peaIbHBIX ra30B.

[1epBblii 3aKOH TEPMOAMHAMUKYU B MPUMEHEHUH K
PELICHUIO OJHOM U3 TEXHUYECKUX 3a/1a4

HccrenoBanue mporecca HCTCUCHUS U3 CYKUBAIOIIETOCS
coIuia

Omnpenenenne Ko3hGuIMeHTa TeIIONPOBOIHOCTH
4 TemnonpoBoaHOCT. TEIJION30JISIITUOHHOTO MaTepuaia (METoI
IUJIHHIPHYECKOTO CJIOS)

KonBekTuBHbIH Omnpenenenre ko3hGuIMeHTa TeII00TAaYH IPU
TEMI00OMEH CBOOOJIHON KOHBEKIUHU (METOM CTPYHBI)

HccnenoBanue IIpoueccoB TEmI000MeHa Ha

6 TeruiooTmaya.
TOPU30HTAIBHOM TPYOOTIPOBO/IE

5.4 IlpakTH4YeckHne 3aHATHS He MPEAYCMOTPEHBI.
6. CamocrosiTeJbHas padoTa CTYACHTOB N0 JHCHMILIHHE

6.1 TemaTuka pedeparon

1. TexHuueckass TepMOJMHAMUKAa KaK TEOpeTHYEeCKass OCHOBA CHUCTEM  HSHeproodecredyeHus
(TeruioToM, »nmekTpo3Hepruel u xomogom). IloHATHS O TepMOAMHAMMYECKMX CHCTEeMax, Mmapamerpax
COCTOSIHHUSI, PABHOBECHBIX M HEPAaBHOBECHBIX MPOLIECCAX.

2. OrmpeneneHue MOHATUH TEPMOJMHAMHUYECKOM CHCTEMBbI M OKpyxkaromeid cpeapl. DyHKIUU
COCTOSIHUSA M (PYHKIIMHU TIpoliecca.

3. YpaBHeHHE COCTOSHUS HJEalbHBIX Ta3oB. Tepmuueckue Kod(PUIMEHTHI U COOTHOLICHHE
MeXJy HUMU. IlepBblif 3aKOH TEPMOJAMHAMHUKU KaK 3aKOH COXPAHEHHUS U IPEBpallleHUs] SHEPTHH.
Tennora u pabora - ¢opmbl nepenayn >Hepruu. [IpUHINIT SKBUBAJIEHTHOCTH TeIjla M MEXaHUYEeCKOU
paboTHI.



4. ®OopMyIMpPOBKH MEPBOIO 3aKOHA TEPMOJMHAMUKU. BHYTpEHHSsI PHEprusi U €€ CBOMCTBA.
OHTanblINU U €€ CBOKCTBA.

5. Buapl paboT TepMOMEXaHMYECKOW CHCTEMBbl M CBS3b Mexay HUMH. IlepBbiii 3akoH
TEPMOAMHAMUKH ISl CTAIIMOHAPHOTO MOTOKA MACCHI.

6. Omnpenenenue u300apHOM W HM30XOPHOM TEIUIOEMKOCTEW, BBIBOJI YpaBHEHHUS s HUX
cooTHoweHus. OnpeneneHue TEMI0eMKOCcTU. PasMepHocTh TeruioeMkocTeid. COOTHOIIEHHE MacCOBOM,
MOJIBHOHM ¥ 00BbEMHOM TerIoeMKocTel. TernmoeMKOCTh HleaTbHBIX Ta30B. Y paBHEeHUE Maiiepa.

7. MonekynsapHO-KMHETHYECKasi TEOpUsI TEIJIOEMKOCTH Ta30B. 3aBUCHUMOCTh TEIUIOEMKOCTHU
UJIeATBHOTO Ta3a OT Temmeparypbl. Dopmyna DUHINTEHHA 1 pacdeTra KoJieOaTelbHBIX CTETEeHEH
CBOOO/IBI.

8. BHyTpeHHSIs1 2JHEPTHUsl U SHTAJBINS WICAITBHOTO raza. Tabauibl TEpMOJUHAMUYECKUX CBOMCTB
uJeaNbHBIX Ta30B. OCHOBHBIE MPOIECCHI HICATBHBIX Ta30B.

9. BbIBOJT COOTHOMIEHMIA [T OTHOCUTEIBHBIX 00BEMOB U AABICHUIA [T aradaTHOTO MpoLecca ¢
Y4E€TOM 3aBUCHUMOCTH TEIJIOEMKOCTH OT TeMIIEPaTyphl.

10. [lonste 06 oOpaTWMBIX M HEOOpAaTHUMBIX Mpoleccax. Bropoe Havaso TepMOJWHAMUKH.
@OpMyYIIMPOBKH M aHAIMTHYECKOE BbIpaxkeHue. Murerpan Knaysnyca.

11. Onpenenenue suTponry. BeiBoa OpMyIbl 1715 pacueTa U3MEHEHHUs YHTPOIIMU B IpoIleccax
¢ uaeanbHbiMu razamu. KIIJ[ npsmoro nukna KapHo um TeopeTHuecKui XOJOIMIbHBIA KOAPPUIUEHT
nukia Kapao.

12. TlepBas u BTopass TeopeMbl KapHno. V3MeHeHue sHTponuu B HEOOpaTHMBIX MpPOIECCAX.
OHTPONUNHBIN METOJ] TEPMOJMHAMHUYECKOTO aHalaW3a I Tpollecca TeIuIooOMeHa B KOHJCHCATOPE
IITY.

13. U3meHeHue OHTpOmUMM B  HeoOpaTHUMBIX  Mpolleccax.  ODHTPONUNHBIA  METOJ]
TEPMOJUHAMUYECKOTO aHaIN3a sl TIPOIIECCOB paciupeHus (B TypOrHE) U CKaThsl (B KOMIIPECCOPE).

14. T,S - nmarpamma u ee cBoiictBa. TepmoanHamudeckue mukibl B T,S - quarpamme. [Torsatre o
CPEIHEHHTETPAIbHOM TeMIlepaType MoABOAA U OTBOJA TEIUIOTHI.

15. Bo3pactanue SHTpONUM HM30JIMPOBAHHOM cHUCTeMbl. CBOWCTBA SHTPONUH. AHATUTHUYECKOE
BBIPA)KEHUE BTOPOTO 3aKOHA TEPMOJUHAMUKH.

16. Cmecu uneanpHbIX Ta3oB. OcHOBHbIe ompexeneHus. CrnocoObl 3alaHusi COCTaBa CMECH.
VYpaBnaenue cocrosiaust Kimanelipona-MeHieneeBa 1Jisi CMECH UI€AJIbHBIX Ta30B.

17. Pacdyer TepMOAMHAMUYECKHMX CBOMCTB HJICAJbHBIX Ta30B IO CBOMCTBAM KOMIIOHEHTOB.
OHTpONUs CMECU UICAIbHBIX T'a30B.

18. Cmecu peanbHbIx ra3oB. Kanopudeckue sddextsl cMmemenus. OnpeneneHue KaJlopuiecKux
ahdexToB cMenieHus Mo 00beMHOMY YD (PEKTY CMEIICHHS.

19. ®a3oBoe paBHOBecwe H (Da3oBbIC Mepexoanl. ArperatHbie coctosiHus. PazoBas p,T -
muarpamma. [IpaBmiio a3 ['m66ca. [Tonasie TS, PV u PT nuarpammsl 11 HOpMaJIbHBIX BEIIECTB.

20. TemnoBeie 3dexTs XxuMHuUeckux peakiuid. 3akoH I'ecca u ero cienctBus. COOTHOIICHHE
MEX1y H30XOPHBIM U N300apHbIM 3 dekTamMmu peakiuu.

21. Koncranta paBHOBecus. 3akoH aeictByrwommx macc. IIpunmun Jle Illarense — bpayna.
AHanuTH4YecKoe BhIpaXKEHHE BTOPOTO Hayalla TEPMOJMHAMUKY JUIsI HEOOPATUMBIX XUMUYECKHX PEAKIIHIA.

22. XMMHUYECKOE paBHOBECHE U 3aKOH JCHCTBYIOIINX Macc. BripaxeHue 3aBUCUMOCTH KOHCTaHThI
paBHOBecHs OT TemnepaTypsl. BeiBoa ypaBHenus Baut-I'odda.

23. Onpenenenue TemioBoro 3pdexra XUMUUIECKOW PeaKuu MpU YCIOBUSIX, OTIMYAIOUIUXCSA OT
CTaHIAPTHBIX.

24. Xapaktepuctuueckue (GYHKIMH IS 3aKPHITOW TEPMOJAMHAMUYECKOW CHUCTEMBI M BBIBOJ
COOTHOIIIEHUN Makcseia.

25. Temnnoas teopema Hepncra. I'mmoresa Ilnmanka. Tperuii 3ak0oH TEPMOAWMHAMHUKM U €rO
cinenctBusi. OmnpeneneHue 3HAYeHHUS aOCONMIOTHONW BENUYHMHBI SHTPONHH HAa OCHOBE KAJIOPHUYECKUX
JTAHHBIX.

26. PerenepatuBubie nukibl [ITY mpu mocTosSsHHOM KonWuecTBE paboTaromiero Teila W Mpu
oTOOpax mapa Ha pereHepaIuo.

27. Y nenpHble pacxonbl napa u temiotsl B [ITY.

28. TepMoAMHAMUYECKHE OCHOBBI TEIUIO(QUKALINH.

29. OcoOeHHOCTH UKIIOB ATOMHBIX AJIEKTPOCTAHIIUN C MTAPOBBIM, Ta30BBIM U APYTUMHU PaOOUUMU
TeJaMHu.



30. Llukisl NOpIIHEBBIX ABUTaTENei BHyTpeHHero cropanus (JBC).

31. OueHka TepMOJMHAMUYECKOTO coBepiieHcTBa ko JIBC.

32. Metob! NOBBIIIEHNS TEIUIOBOM 3koHOMUYHOCTH ['TY.

33. Huxnsl I'TY ¢ pereneparueil.

34. KomOunupoBanHble maporazoBeie mukiaer (IIIY). TIT'Y ¢ KY, ¢ BIII, ¢ HIIT,
I10JIy3aBUCUMBIE.

35. O6patnslit nukia Kapro. XonoaunsHbli K03(OGUIIHEHT.

36. Kosddunment Ttpanchopmanuu TtermaoTel. Cxema W IMKI  BO3MYIIHOW XOJIOIWIBHOM
YCTaHOBKH.

37. TemnepatypHoe noie. M3orepmuueckas MoBEPXHOCTb.

38. TennonpoBOAHOCTh IPU CTALIUOHAPHBIX YCIOBUSX.

39. TennoBast NPOBOAUMOCTb CTEHKHU. TenIoBoe TEpMUYECKOE COIIPOTUBIICHHUE.

40. [lepenaya TEIIOTHI Yepe3 LIAPOBYIO CTEHKY.

6.2 YueGHO - MeTOANYECKOE O0eciedyeHue 1151 CAMOCTOSITEIbHOI padoThI

1. Kymunos U.B. Teopetnueckue ocHOBBI TeIIoTeXHUKH. Yacts [. TepmoanHamuka
[DnexTponnsbIit pecypc]: yuebnoe nocodue/ Kynunos U.B., Credantok E.B.— DnexTpoH.
TeKcToBbIe TaHHble.— Camapa: Camapckuil rocyapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIH
yauBepcuret, ObC ACB, 2013.— 172 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/22626.html.— 5BC «IPRbooks»

2. IBerkoB O.b. Tepmoaunamuka. TermromaccoooMen. TepmonHaMuKa U TeTUIONIepeaada.
[TpuknagHO# TeTIOMaccooOMeH [ DIEKTPOHHBIN pecypc]|: yaeOHO-MeTOuIecKoe mocoome/
[BetkoB O.b., Jlantes O.A., [llupsieB FO.H.— Dnextpon. TekcroBbie ganabie.— CII6.:
Yuausepcurer UTMO, UucTHTYT X0M0Aa M OnotexHooruit, 2014.— 64 ¢.— Pexxum mocryma:
http://www.iprbookshop.ru/68191.html.— 3BC «IPRbooks»

3. Manas D.M. Texaudeckas TEIIOTEXHHUKA [ DJIEKTPOHHBINA pecypc|: yuaeOHoe mocooune/ Maas
2.M., 'onukos J[.B.— DnektpoH. TekcToBble JaHHbIe.— CapartoB: CapaTOBCKUA
roCyJIapCTBeHHBIN TexHu4Yeckui yauBepcuteT uMmenu F0.A. T'arapuna, ObC ACB, 2014.— 90 c.—
Pexum noctyma: http://www.iprbookshop.ru/80120.html.— DBC «IPRbooksy.

4. Typnye P.A-B. Meroanyeckne yka3aHUsI K BBITIOJTHCHHIO CaMOCTOSITEIBHOW pPabOTHI.
Texnuueckas TepmoauHamuka u Teriorexnuka. [THTY- 2014,

7. OneHOYHbIE CpeIcTBA

7. 1 Bonpochl K IepBOii pyoe:KHOM aTTecTaluu

1. Llenu n 3anaun TepmMoauHaMuku. IIoHATHE TEPMOIMHAMUYECKONW CHUCTEMBI.

2. N3onupoBaHHas M HEU30JIMPOBAHHASL TEPMOJMHAMUYECKUE CUCTEMbl. PABHOBECHBIE U HEPABHOBECHBIE
CUCTEMBI.

3. TepmoauHaMuveckue mapaMeTpbl COCTOSIHUSA. Y IENIbHBIN 00beM, IJIOTHOCTb, IaBIICHUE, TeMIepaTypa
(abOcoumoTHasg TepMoauHaMHuueckas mkana remneparyp (KensBuna, Llenbcus).

4. YpaBHEeHHUE COCTOSHUA. Y PaBHEHUE COCTOSIHUS UACATbHBIX Ia30B.

5. 3akonsl uaeansHbix razoB (boiins-Mapuotra, I'eii-Jltoccaka, [lapns). OObenuHeHHOE ypaBHEHUE
MenneneeBa-Knaneiipona.

6. YpaBHEHHE COCTOSIHUS PEabHBIX T'a30B.

7. CMecu uaeanbHbIX Ta30B. JlaBieHne cMeCcH ra3os.

8. CocraB cMmecH ra3oB. BripaxeHne MacCcoBbIX JOJIE KOMIIOHEHTA.

9. BelpaxeHne oOBEMHBIX J0JIe KOMIIOHEHTOB cMmecu. llapumanbHblii 00beM cMmecu. 3akoH Amara.
Omnpenenenue yaenbHOro 00beMa CMECH.

10. Ompenenenrie Ta30BOM MNOCTOSHHONW CMECH 10 W3BECTHBIM MAacCOBBIM J0JsAM. Kaxyiascs
MOJIEKYJISIpHAs Macca CMECH T'a30B.

11. l'azoBas nocrosiHHas. @OPMyIIbI ONPEIECICHHUS.

12. TennoeMKoCTh ra30B. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATYPHI.

13. MaccoBasi, MoJIbHasi 1 00beMHast TEMIIOEMKOCTH. Y paBHEeHHE Maiiepa.



14. Tepmonnnamuueckuit npouecc. [lonsrue penakcanuu.

15. IlepBblit 3aKOH TEPMOIMHAMUKN. BHYTpEHHSS SJHEPTHSI CUCTEMBI.

16. O6paTumbie U HEOOpAaTUMBIE TIpoIlecchl. PaboTa.

17. AHanuTu4ecKoe BbIpaKE€HUE NEPBOro 3aKOHA TEPMOIUHAMUKH.

18. Bropoil 3aK0H TepMOIMHAMUKH.

19. LHuxn Kapuo. Tepmuueckuii KITJI.

20. TepMoAHaAMHUYECKHUE TPOLIECCHI HI€ATbHBIX ra30B (M30XOPHBIN, N300apHBINA, N30 TEPMUYECKH,
annabaTHBIN, TIOJUTPOIHBIN) METO ] HCCIIEOBAHUS TPOLIECCOB.

IIpuMepHbIii OUJIEeT K NepBoii PYOeKHON aTTeCTALIMHU

T'POSHEHCKHM T'OCYJAPCTBEHHBIV HE®TSIHOM TEXHUYECKHAN
YHUBEPCUTET
NMEHHU AKAJJEMHKA M.JI. MUJUIMOHIIIUKOBA

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

I[I/ICIII/IHJ'II/IHa Texunueckasi TEPMOAMHAMHUKA M TENJIOTEXHUKA

Tpynma HT -15, HTC-15

Kaprouka Ne 1
["azoBas nocrosiHHast. POpMyIIbl ONPeIEICHUSI.
TennoeMKoCTh ra3oB. 3aBUCUMOCTbD TEIJIOEMKOCTH OT TEMITEPATYPHI.
MaccoBasi, MoJTbHasi 1 00bEMHAsI TETUIOEMKOCTH. Y paBHeHUE Maiiepa.
3aB. kadeapout «T u I'n, noneHT P.A-B. Typnyen
20.06.19

Bonpochkl KO BTOpoil pPY0EKHOI aTTeCTAIlMN

20. TepmoanHaMUUeCcKue MPOLECCHl peaibHbIX ra3oB. [1ap u ero croiicTaa.
21. OcHOBHBIC IOHATHS TIpolIecca mapooOpa3zoBanus. HackleHHBIN BOISHOH T1ap,
MeperpeThlil nap (cTeneHb CyXOCTH U CTENEHb BIAXKHOCTHU Mapa).

22. Onpenenenue napaMmeTpoB Bojbl U napa. PV-auarpamMmma BoAsiHOTO mapa.
23. Tepmuueckue MpPOIECCHl HIACAIBHBIX Ta30B B 3aKPBITBIX cHUcTeMax. M300apHbIN, HM30XOPHBIMH,
ananabaTHBIN, N30TEPMUYECKHI mpoliecchl (paboTa pacuIupeHus Mpolecca, U3MEHEHHE SHTPOITUH ).

24. Durponus. PV- u TS- nuarpaMMmel.
25. Bnaxnslii BO3nyx. Bmaroconmepikanue, abcodrOoTHass M OTHOCHTENbHAs BIaXHOCTh. (CBoiicTBa
BJIQKHOTO BO3/yXa.

26. CnocoOsbl nepeaayy TEerIoThl (TEMIONPOBOIHOCTh, KOHBEKIINS, U3JIyYEHHE).
27. TemnepaTypHOE€ I0JIe, U30TEpMUYECKasi IOBEPXHOCTb, CPEAHNUN U UICTUHHBIN TPAaAUEHT TEMIIEPATYD.

28. 3akoH Dypbe. KoapduuueHT TenaonpoBOJHOCTH, MJIOTHOCTh TEIUIOBOTO MOTOKA, KOJIUYECTBO
TEIUIOTHI.

29. Koo puIimeHT TernionpoBOAHOCTH, €0 XapaKTepPUCTHKA.
30. IlepeHOC TEIIOTHI TEIUIOMPOBOJHOCTEIO TPU CTallMOHApHOM pexume. OHOpoaHas TMIIoCKast

CTCHKa.

31. HepeHoc TCIJIOTHI TCIUIOMIPOBOJHOCTHIO IIPU CTAHTMOHAPHOM PEIKHUME. MHorocioiHas CTeHKa.



32. JleficTBUTENBHBIIN MpoOLIeCC UCTEUCHHS ra30B U napoB. OCHOBHBIE 3aKOHOMEPHOCTH TE€UCHUS ras3a B
comnax u quddysopax. JpoccenupoBanre ra3oB U MapoB.

33. TpancdopmaTopsl TEIUIOTH. LMKIIBI XOJIOIMIBHBIX YCTAHOBOK U TEPMOTPaHC(HOPMATOPOB.

34. OcHoBbl Teopuu noaodus. OcHOBBI Teopuu moao0us. [loHsTHE 0 METOAe aHaM3a pa3MEepHOCTEH
Teopun nooous. Kpurepuansusie ypaBHeHHs. DU3NUECKUN CMBICII OCHOBHBIX KPUTEPUEB MO00HS.

35. TemmooOmeH wusiydyeHueMm. TeruioBoil Oamanc Jsyductoro TerooOmeHa. 3akoH Credana-
Bonbuimana. AGCOJIFOTHO YE€PHOE TEJIO.

36. TernmooOMeH U3Ty4YeHUEM CUCTEMBI TeJl B aDCOJIFOTHO MPO3payvHoil cpese.

37. Koadpodumuent temnonepenadn. TemmoBas W30IAIUsA. THIBI TETUIOOOMEHHBIX — aIiapaToB,
KUTISATHIBHUKOB | TI0JIOTPEBATENICH.

38. MexanusMm npoueccoB ropenus. OOmMe NPUHIMIBI pacueTa IpoleccoB ropenus.  Temora
cropanus. YcioBHoe TornBo. [IpuBenennsie xapakrepuctuku. Kimaccuukanms TOTuB.

39. Bo3oOHOBIsieMble W HEBO30OHOBIIIEMbIE WCTOYHHMKH dSHEprur. OCHOBBI SHEProcOepexeHus.
BropuyHbIie SHEpreTHYecKrue pecypchl.

40. KoTtenbHble ycTaHOBKH. [lapoBbie 1 ra3oBble TYpOHHBI.

41. TennooOMeHHbIE ammaparbl. PereHeparuBHble U CMECHTENbHbIE TeriooOMeHHUKH. [lokazarenu
sbdextuBHocTr: KIIJ], WHTEHCHBHOCTH TEIJIOOOMEHA, OTHOIIEHHWE PACXOIHBIX TEIMIOEMKOCTEH,
k03¢ dumeHT TpaHchopMaluy TEMIOTHI.

42.X0noAuSIbHBIE U TEINIOHACOCHBIE YCTAHOBKHU.

TIpuMepHbId OKJIeT KO BTOPOI PYOEKHON aTTecTAIMH

T'POSHEHCKHM T'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHN
YHUBEPCUTET
UMEHU AKAJJEMHUKA M.JI. MUJIJIMOHILIUKOBA

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

JlucuuruimHa Texnuyeckasi TepMOANHAMHKA W TEIIOTEXHUKA
I'pynma HT -15, HTC-15

Kaprouka Nel
[{MKIJIBI XOJIOTMIIBHBIX YCTAHOBOK U TEPMOTPAHC(HOPMATOPOB.

OmnpeneneHre OCHOBHBIX Pa3MepPOB OXJIaXKIaeMbIX MTOMEIICHUH XOJIOAMIbHUKA.
[Ipomep3anue rpyHTa MOJA XOJOJWJIBHUKOM. BiHsHHME XapakTepUCTUKU TPYHTa Ha BHIOOD
CTPOUTEJIBHOM M30JISIIMOHHON KOHCTPYKIIMHU T0J1a X010 1uibHUKa. CriocoObl 000rpeBa moJia.
3aB. kadenpoit «T u I'», noneHT P.A-B. Typnyes
20.06.19

7.2. BOl'lpOCLI K 9K3aME€HY O JUCHUIIJINHE «Texnnueckasn TEPMOAMHAMHUKA M TEMJIOTEXHUKA»

1. I_IeJ'II/I " 3a1a4u TCPMOANHAMHKH. ITonsatue TepMOI[HHaMquCKOﬁ CUCTCMBI.

2. I/ISOHI/IpOBaHHaﬂ U HEU30JIMpOBaHHAsA TCPMOIAUHAMHUYCCKHUEC CHCTCMBI. PaBHOBeCHBIE U
HEPAaBHOBCCHBIC CUCTCMBI.

3. | TepmoanHamMuyeckue mapaMeTpbl COCTOSHUS. YIENbHBIH 00beM, MIOTHOCTh, JaBJICHUE,
Temrneparypa (abcoiroTHas TepMoAMHAMHueckass mikaina Ttemmepatyp (KenbuHa,
Lenbcus).

4, ypaBHeHI/IC COCTOSHUA. ypaBHCHI/Ie COCTOSAHHA NACAJIBbHBIX I'a30B.

5. | 3akonbl upeanbHBIX razoB (boitns-Mapuotra, ['eii-Jlroccaka, Illapms). OO0benuHeHHOE
ypaBHeHue MenaeneeBa-Knaneiipona.




YpaBHEHHE COCTOSTHUS PEAJIBHBIX 'a30B.

Cwmecu ueanbHbIX Ta30B. J{aBieHne cMeCH Ta30B.

CocraB cmecu Ta30B. BeipaykeHrne MacCOBBIX J0JICH KOMIIOHEHTA.

©| o ~| o

Bripaxkenne 00beMHBIX JI0JIeii KOMIIOHEHTOB cMecH. [lapiuanbHblil 00beM cMecH. 3aKoH
Awmara. OmpeniesieHle yIeIbHOTO 00beMa CMECH.

10.| Omnpenenenue ra3oBoi MOCTOSHHON CMECH MO M3BECTHBIM MAacCOBBIM J0JsAM. Kaxymasics
MOJIEKYJISIpHAsi Macca CMECH ra3oB.

11.| TazoBas noctostHHAs. POPMYIIBI OTIPEICTICHUS.

12.| TemmoeMKOCTh ra3oB. 3aBUCUMOCTh TEIUIOEMKOCTH OT TeMIIepaTyphl.

13.| MaccoBas, MoJibHasl 1 00bEMHAs TEIUIOEMKOCTH. Y paBHeHHE Maiiepa.

14.| Tepmoaunamuueckuit npoiecc. [lonsTue penakcauuu.

15.| IlepBblil 3aKOH TEPMOANHAMUKH. BHYTpEHHSIs1 SHEPTUsl CUCTEMBI.

16.| O6paTumblie 1 HeoOpaTHMBIE Mporecchl. PaboTa.

17.| AHanuTH4ecKkoe BhIpaKEHUE MEPBOTO 3aKOHA TEPMOIMHAMUKH.

18.| Bropoii 3aK0H TepPMOAMHAMHUKH.

19.| Hukn Kapuo. Tepmuueckuii KIT/1.

20.| TepmoamHaAMHUYECKHE MMPOIECCHI HICATbHBIX ra30B (M30XOPHBIHN, N300apHBIH,
M30TEPMHUUECKUH, ainabaTHbIN, OJIUTPOIHBIN) METO/1 UCCIIEIOBAHMS TPOLIECCOB.

21.| TepmoauHaMUYeCKHUe TPOIECCHl pealbHBIX ra3oB. [lap m ero cBoiictBa. OCHOBHEIC
MIOHATHUSA TIpoliecca mapooOpa3oBanus. HackleHHbIN BOASHON Tap, MeperpeThii map
(cTerneHpb CyXOCTH U CTENEeHb BIAXKHOCTH Mapa).

22.| OnpeneneHue napaMeTpoB BOJBI U Mmapa. PV-nuarpamMma BOASTHOTO Tmapa.

23.| TepMuueckne TMPOIECCHl HICATBHBIX Ta30B B 3aKPBITBIX cHUcTeMax. M300apHbIH,
WM30XOPHBIN, aauadaTHBIA, W30TEPMUYECKUN TIPOLIeCCHl (paboTa paciIupeHus mpolecca,
W3MEHEHHUE PHTPOIINHN).

24.| OuTponus. PV- u TS- nuarpamMmsl.

25.| Bnaxubslif Bo3ayx. Bmaroconepxanue, aOCOMIOTHasT ¥ OTHOCHTENbHAs BJIAKHOCTbD.
CBoiicTBa BIaXXHOTO BO3AyXa.

26.| CrocoObI mepenayu TEIIOThI (TEIIONPOBOAHOCTD, KOHBEKIIUS, U3TYYCHHE).

27.| TemnepaTypHOe mOJie, U30TEPMHUUYECKAsi TTOBEPXHOCTh, CPEAHUM U MCTUHHBIA TPAAUECHT
TEeMIIeparyp.

28.| 3akon @ypbe. KoapduimeHt TemIonpoBOAHOCTH, IUIOTHOCTh TEIUIOBOTO IOTOKA,
KOJIMYECTBO TEIJIOTHI.

29.| KoadduiueHT TermIonpoBOJHOCTH, €r0 XapaKTEPUCTHKA.

30.| IlepeHoc TemiIOTHl TEIUIONPOBOJHOCTHIO MPHU CTAlMOHAPHOM pexkume. OnHopoaHas
IJIOCKAasi CTeHKA.

31.| IlepeHoc TemjOTHI TEIUIONPOBOAHOCTHIO MPU CTALMOHAPHOM peXHMe. MHOrociaonHas
CTCHKA.

32.| JleficTBUTENBHBIA IMpOLECC MCTEUYEHUS Ta30B U mapoB. (OCHOBHBIE 3aKOHOMEPHOCTH
TedeHus rasza B coruiax u auddysopax. IpoccennpoBanue ra3oB U Mapos.

33.| TpanchopmaTtopsl TEIUIOTHI. [{uKb XOJIOJUIIBHBIX YCTaHOBOK u
TEPMOTpPaHC(HOPMATOPOB.

34.| OcHoBbl Teopuu noaoo6us. OcHoBbl Teopuu nofo6us. [lonsarue o Meroe ananuza
pasmepHocTeil Teopuu noaodus. Kpurepuanbheie ypaBHeHUs1. PU3NUYECKUN CMBICI
OCHOBHBIX KPUTEPHEB M0100uS1.

35.| TemmooOMmeH u3iaydeHueM. TemnoBoiil Oananc ygucroro termaooOmeHa. 3akoH Credana-

Bonpiimana. AGCOTIOTHO YEPHOE TETIO.




36.| TemmooOMeH H3TydeHHUEM CHUCTEMBI Tell B aOCOFOTHO MIPO3PAYHO cpeie.

37.| Koadpdumnuent rernonepenaun. TermoBas n3osmus. TUIBI TETIIO0OMEHHBIX allllaparos,
KHUITSITUIILHUKOB U TI0JIOTPEeBaTENeH.

38.| Mexanusm npoueccoB ropenus. OOIIne NPUHIMITEL pacyeTa MpoIecCOB TOPEHHUS.
Tennora cropanus. ¥YcinoBHOe TOIUMBO. [IpUBeIeHHBIE XapaKTEPUCTUKH.
Knaccudukarus Tomms.

39.| Bo3o0OHOBIsIEMbIE U HEBO30OHOBIISIEMbIE HCTOUHUKH SHEPruHd. OCHOBBI
sHEeprocoepexkeHns. BropuuHble SHEPreTHUECKHUE PECYPCHI.

40.| KorenbHble ycTaHOBKH. [lapoBblie U ra3oBbie TYpOHHBEI.

41.| TenmnooOMeHHBIE ammapaThl. PereHepaTWBHBIE W CMECHTEIBbHBIE TEIIOOOMEHHUKH.
ITokazarenmun »ddextuBHocTr: KIIJ[, WHTCHCHBHOCTH TEIJIOOOMEHA, OTHOIICHHE
PacXoHbIX TEINIOEMKOCTEH, K03 PuLneHT TpaHChHOPMaLMK TEIIOTHI.

42.| XonoauiibHbIC W TETUIOHACOCHBIC YCTAHOBKH.

O0pasen OusleTa K 3K3aMeHy N0 JMCHUIJIMHE

'POBHEHCKHI T'OCYJJAPCTBEHHbBIN HEDTSHOW TEXHUUECKUN

YHUBEPCUTET
KA®EJ[PA "TEIIVIOTEXHUKA U I'J[PABJIKA"
HI/ICHI/IHHI/IHa Texuunueckas TEPMOAUHAMHUKA U TCIIJIOTEXHUKA
Cemectp - 5
I'pynma HT-15, HTC-15
buser Ne 1

1. | TepmogMHAMUYECKHE MapaMeTpPbl COCTOSIHHS. YICIbHBIM O0BEM, TUIOTHOCTh, IaBJICHUE,
TeMrneparypa (abCoJIIoTHas TepMoauHaMuueckas mkaia temneparyp (Kensuna, Llenbcns).

2. | Onpenenenue napamMeTpoB BOJIbI U apa. PV-auarpaMma BOJSTHOTO Mapa.

3. | OcHoBsl Teopuu no100usi. OcHOBBI Teopuu noao6us. [lonsTre o Metoae aHan3a
pa3MepHocTelt Teopun noaoous. Kpurepuanbusie ypaBHeHus. Ou3nueckuil CMbICT OCHOBHBIX
KpUTEPUEB MOJ00MS.

4. | TennmooOMmeH m3inyueHueM. TermnoBoit 6anaHc ayuucroro remiooOMeHa. 3akoH Credana-
bonbiiMana. AGCOJIIOTHO YepHOE TEJIO.

3aB. kadenpoii
«TennoTexHuKa ¥ TUIPaBINKA» P.A-B. Typinyes

21.12.15

7.3 Texkyuii KOHTPOJIb

Bonpocs! k s1aboparopHoii padore Nel:
Coopmynupyiite 11e1b 1ab0paToOpHON pabOTHI U MOSICHUTE, KaK IOCTUTAETCs MOCTaBJIeHHas! eNb?
HazoBuTe OCHOBHBIE y3IIbl SKCIIEPUMEHTAIBHON YCTAHOBKU U YKQXXUTE UX Ha3HAUCHHUE.

Kakumu MCTOAaMU UBMEPACTCA TEMIICPATYpa B JTaHHOM pa60Te?

M w0 N e

Kak n3mepsiercs u peryaupyercst pacxoj BO3yxa B JaHHOU pabore?
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Ha uTo pacxoyercst MOIIHOCTb, IOJIBEICHHASI K KOMITPECCOPY, U KaK OHA ONpeaesieTcs?

Bomnpocs! k 1aboparopHoii padore Ne2:

Cdhopmymupyiite 1enb 1adopaTopHO pabOTHI M MOSCHUTE, KaK JOCTUTAETCs TTOCTABIICHHAS 11eJb?
Ha3oBute 0OCHOBHBIE y3JIbl SKCIIEPUMEHTAIBHON YCTAHOBKYU U YKAKUTE UX Ha3HAYCHHUE.

Kax Bbl moHuMaeTre Takue COCTOSTHUS, KaK HACBIIIEHHBIN 1 HEHACHIIIICHHBINA BIIAXKHBIN BO3IYyX?
Kak Bbl oTHOCHTECH K TEPMUHY «I1€PECHIILIEHHBII» BIaYKHBIN BO31yX?

Kak hopmynupyercs 1 3anuchiBaeTCsl 3aKOH MapLUUATBLHBIX TABICHUN IS BIIAYKHOTO BO3TyXa?

Uto Ha3pIBaeTCsl aOCOIOTHOM, OTHOCUTENHHOW BIIAXKHOCTHIO U BIATOCOJIEP)KAHUEM BIIAKHOTO
BO3/IYyXa?

Kax BeIpaskaeTcst 1 U3 4ero CKJIaAbIBACTCS TETUIOCOAepKaHUE (FHTAIBITNS) BIAXKHOTO BO3yXa?

Bonpocs k 1aboparopHoii padore Ne3:

ChopmynupyiiTe 11e51b 1a00paTOPHON pabOTHI M TOSICHUTE, KaK JOCTUTAeTCs MOCTaBIICHHAS 11eITh?
HazoBuTe 0CHOBHEIE Y3JIbL 3KCH€pI/IMeHTaJ'H)HOI71 YCTAaHOBKH H YKAXKHUTC UX HA3HAYCHUC.

JlaiiTe onpenenenye npoueccoB UCTEYEHUS U IPOCCEITMPOBAHNS.

Hamumure YPaBHCHUE NIEPBOT'0 3aKOHA TCPMOJUHAMHUKU MMPUMCEHUTCIIBHO K ITPOUCCCY UCTCUCHUA.

Hamumure YpaBHCHUE TICPBOIo0 3aKOHA TCPMOAMHAMUKH TPHUMCHUTCIBHO K TIIPOHECCY
JPOCCETHPOBAHUSI.

Kak m3MeHsieTcsi CKOpoCTh UCTEUCHUS Uepe3 CYKUBAIOIIEECs: COTUIO Mpu u3MeHeHuu B ot 1 mo 0
(moKakuTe KaYeCTBEHHOE M3MEHEHHE Ha rpaduke pacxosa)?

UeM 00bsICHSIETCS TPOSIBIIEHUE KPUTUYECKOTO PeXUMa MPU UCTEUEHUU?

B uem pasiindue TCOPETUICCKOro U HeﬁCTBHTeHBHOFO IIponeccoB HCTCUCHH?

Bonpocsl k s1adGopaTropHoii padore Ned:

Chopmynupyiite 1enb 1adopaTopHO pabOTHI U MOSCHUTE, KaK JOCTUTaeTCs MOCTaBIIeHHAs 11eJb?
HazoBuTte 0CHOBHBIE y3JIbI SKCIIEPUMEHTAIBHON YCTAHOBKU M YKQXUTE UX Ha3HAYCHHE.

Kakue BenuuuHbI cieqyeT HU3MEpATh B JaHHOW paboTe, 4YTOOBl BBIYUCIUTH KOAPOUIUEHT
TETUIONPOBOTHOCTH ?

KakoBa ¢u3uyeckas CymHOCTb Nepefadu Teria TeIIONPOBOIHOCThIO?

Chopmynupyiite TOHATHUS: TEeMIEpaTypHOE IOJie, HU30TEPMHUYECKas MOBEPXHOCTh, T'PATUCHT
TEeMIIepPaTypbl, MOITHOCTh TEIJIOBOTO MOTOKA, YCIbHBINA TETIOBOM MOTOK.

[TokaxuTe Ha cXeMe YCTAaHOBKM, KaK HAIpaBJIeH BEKTOpP TEIUIOBOTO MOTOKAa W TpajleHTa
TeMIIepaTyphl?

Bonpocs! k 1adoparopHoii padore NeS:

Coopmynupyiite 11e1b 1a00paTopHO pabOThl U MOSCHUTE, KaK OHA IOCTUTAeTCs?
HazoBuTe OCHOBHBIE y3JIbl SKCIIEPUMEHTAIBHON YCTAHOBKU U YKQXXUTE UX Ha3HAUCHHUE.
Kak onpeznensiercs cpeqHsst TeMnepaTypa CTpYHbI B JaHHON YCTaHOBKE?

Jlnst uero 3amepsieTcst GapoMeTpHUEcKOoe JaBlieHUe B JaHHOU pabore?

Kak ompenensercs KOJMMYECTBO TEIUIOTHI, OTJAHHOE CTPYHOH OKpYXKAIOLIEMY BO3IyXY
MOCPEJICTBOM KOHBEKIIHH ?



Kak ompenensercss KOJMYECTBO TEIUIOTHl, OTJAHHOE CTPYHOM OKpYyXaroleMy BO3AyXY
MOCPEICTBOM U3ITY4EHUS ?

Urto Takoe cBOOOIHAS U BBIHYKICHHAS KOHBEKITUS?
KakoB (hu3nyecknii CMBICI U pa3MEPHOCTb KOA(PPHUIIMEHTA TEIIOOTAAYH?

Kakue ¢pakTops! onpenensoT ”HTEHCUBHOCTh KOHBEKTUBHOTO TEII00OMeHa?

Bomnpocsl k 1abopatopHoii padore Ne6:
Cdhopmymupyiite 1enb 1a00paTOpHON PabOTHI M MOSCHUTE, KAK OHA JIOCTUTACTCS?

HazoBute ocHOBHEBIC Y3JIbL E)KCHepI/IMeHTaJIBHOﬁ YCTAaHOBKH U YKAXKUTC UX HA3HAYCHHC. Kaknmu
METOJJaMU U3MEpsETCS TeMIeparypa B JaHHOU padoTe?

Kak usmepsiercs u peryiaupyercst pacxo] Bo3ayxa B JaHHOU pabore?

[lo xakuM npu3HaKaM MOKHO CYJUTh O CTAllHOHAPHOM DPEKMME TEIJI000MEHa C OKpyKarolen
cpenoi?
Kak ocymectBisiercss BIOOp KOHTPOJIbHON OOOJOYKM paccMaTpuBAaeMOM TEpMOJIMHAMUYECKOU

CUCTEMBI?

Haiite  GopMynupoBKY U  MaTeMaTH4YeCKOE BBIpAKEHHE YpaBHEHHsSI IE€PBOTO  3aKOHA
TEPMOJUHAMUKH, UCIIOIB3YEMOTO JJI PELICHUS 33ja4M JAHHOTO OIBITA.

VYkaxute crnocoObl ONpelesNeHrs BEIWMYMH, BXOJIIIMX B ypaBHEHHE 1-TO  3aKkoHa
TEPMOJIMHAMUKH, UCIHOJB3YEMOrOo JUIsl peUIeHHs] 3aJadyd JaHHOTO OIbITa, C TMOJHBIM
000CHOBAaHHMEM HCIOJIb3YEMbIX PACUE€THBIX (OPMYIL.



7.4. Onucanue nMoka3aTeei 1 KpUTEpUEeB OLICHUBAaHUS KOMIIETEHIIUH Ha pa3IMYHbIX dTanax ux (GopMUpOBaHUS, ONMCAHUE IIKAIbI OICHUBAHUSI.

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, COCTABbI M CBOMCTBA
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 aHAJIU3UPOBAThH
TEPMOJIMHAMHUYECKHE IIPOLIECCHI B
JHEPrOTEXHOJOIMUECKOM 000PY0BAHNUMY;

- paccuuThIBaTh U AHAIW3UPOBATH
TEMIIEPATYpHbIE PEXUMBl CUCTEM U

o0opynoBaHus nepepaboTKu
YTJIEBOJIOPO/IOB;

- YMETH II0JIB30BaThCA
TEPMOJUHAMHUYCCKUMHU CcXeMaMu,

auarpaMMmamu, rpadukaMu U TaOJIUIIaMHu
TeTI0()U3UIECKIUX CBOWMCTB BEIIECTB |
ra3oB MPOBOJUTHh TEPMOIUHAMUYECKUN
aHaJIU3 MPOIIECCOB;

- OTIPENENATh DKCEPrui0  IMOTOKa
pabouero Tena ;

- OTIpEeNIeNSTh
TEPMOJUHAMUYECKYI0  3(PPEKTUBHOCTH
[IUKJIOB TETUIOCHIIOBBIX YCTaHOBOK;

- MPOBOJUTH TEPMOJUHAMHYECKHE
pacueTsl ~ pabouyux  MPOILIECCOB B
TEIUIOCUJIOBBIX YCTAaHOBKAX M JIPYTHUX
TEIIOTEXHUYECKUX yCTpoOiicTBaX,
MIPUMEHSIEMBIX B OTPACiH ;

- PaCcCUUTBIBATb u BBI6I/IpaTB
paiuOHAJIbHBIC CHCTCMbI
TeHJ'IOCHa6)KCHI/IH, npeo6pa303aHH;1 n
HCIIOJIb30BAHUA DSHCPIUH, PAllMOHAJIBHBIC
CUCTCMBI OXJIAXKICHUA u
TECPMOCTAaTUPOBAHUA O60p}/'I[OBaHI/I$I,
MPUMCHACMOI'O B OTPACIIN ;

- 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
HHEPrOTEXHOJOTHYECKUX TIPOLECCOB 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
TCILIOIICpE QYN M TCILNIOOTAAYH |

- 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 OOYYaIOMIMXCSI CO3AaHbl (POHIBI OICHOYHBIX CPEICTB, aJalTUPOBAHHBIC JJISI WHBAIUIOB H
JUIl C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 3I0POBBS M TMO3BOJSIOMIAE OLEHHUTh JOCTHKEHHE HMH
3aIJJAHUPOBAHHBIX B OCHOBHOW 0O0pa30BaTelbHOM IporpaMMe pe3ysibTaTOB OOy4YeHHs] U YpPOBEHb
c(OpPMHUPOBAHHOCTH BCEX KOMIIETEHLMHM, 3asBICHHBIX B oOpa3oBaTelbHON mnporpamme. dopma
MPOBEJIEHUS] ~ TEKyIIel arrecTaly s CTYJEHTOB-UHBAJIMJIOB YCTaHABJIMBAEeTCd C Yy4YETOM
WHIUBUAYAIbHBIX TMCUXO(QU3NYECKHX OCOOEHHOCTeH (YCTHO, MUCbMEHHO Ha OyMmare, MHCbMEHHO Ha
KoMIbIoTepe, B (opme TecTupoBaHus W T.m.). [lpm TecTupoBaHWM IJIsl CIA0OBUASIIUX CTYIIEHTOB
WCTIONB3YIOTCST (DOH/IBI OIIEHOUHBIX CPEACTB C YKpyNMHEHHBIM mpudrom. Ha sk3ameH mpuriamaercs
COMPOBOXKIAIOIMINM, KOTOPBIM  OOECHeunBaeT TEXHUYECKOE COIMpOBOXKAECHUE CTyaeHTy. [lpu
HEO0OXO0IMMOCTH CTYIEHTY-UHBATUAY MPEIOCTABISIETCS TONOJHUTEIBHOE BpeMsl AJisl MOATOTOBKH OTBETA
Ha o9Kk3aMeHe (wiu 3adere). OOywaromuecs C OrpaHUYCHHBIMH BO3MOYKHOCTSMH 37I0POBbSI U
oOyJaromuecsi HMHBAIUAbI O00ECTICYMBAIOTCS IE€YaTHBIMH M AJIIEKTPOHHBIMH  00pa30BaTeIbHBIMU
pecypcamu (TIporpaMMmbl, y4eOHBIE IMOCOOHS JUIsi CaMOCTOSITENBHOM paboThl W T.A.) B (dopmax,
allalTUPOBAHHBIX K OTPAaHUYEHUSAM UX 310POBbs U BOCIIPUTHS HHPOPMALIUH:

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

- 8 cJenbIX: 3aJaHus Ul BBIIOJHEHMs HA CEMMHApax M IPAKTHYECKUX 3aHATHIX
opopmisitoTcst  penbedHO-TOYeuHbIM wpudToM bpaiing umum B BUIE 3JIEKTPOHHOTO JOKYMEHTa,
JOCTYIIHOI'O C IOMOIIBIO KOMIIbIOTEpPA CO CHELMAIU3UPOBAHHBIM IPOTrPAMMHBIM OO€cleYeHueM JUis
CJIeNBIX, JINOO 3a4UTHIBAIOTCS ACCUCTEHTOM; ITMChbMEHHBIE 3a/1aHUS BBINOIHAIOTCSA HAa Oymare pesibedHo-
TouyeyHbIM MmpupTOoM bpaiing uim Ha KOMIbBIOTEPE CO CHEHHUAIM3UPOBAHHBIM IPOTrPAMMHBIM
o0ecrieyeHHeM JUId CJENbIX JU00 HAJUKTOBBIBAIOTCA ACCHUCTEHTY; OOYYarOUIMMCS Jjsl BBINOJHEHUS
3aJJaHUs [IPU HEOOXOIUMOCTH IPENOCTABIISIETCS] KOMIUJIEKT MUCbMEHHBIX MPHHAUICKHOCTEH M Oymara
Uil NUChbMa  pelibe(HO-TOYeUHbIM HpUpTOM bpaiinsg, KoMIbIOTEp €O  ClENUATU3UPOBAHHBIM
IIPOrpaMMHBIM 00ecrieueHHEM ISl CIICTIBIX;

- 1A cJa00BHASIIMX: 00ecrieunBaeTCs MHAMBUIYaIbHOE PaBHOMEPHOE OCBELICHHE HE MEHee
300 mrokc; oOydaromMMcs JUIS  BBIMOJIHEHUS 3aJlaHusi MpH  HEOOXOAWMOCTH IPEJ0CTaBIsAETCS
YBEJIMUMBAIOIIEEe YCTPOWCTBO; BO3MOXKHO TAaKK€ HCMOIb30BaHHE COOCTBEHHBIX YBEIMUYUBAIOIINX
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
KOJJIEKTHBHOTO MIOJIb30BAHUS, npu HEOOX0IMMOCTH oOyyaromumcst IPEOCTaBIISACTCS
3BYKOYCWJIMBAIOIIAsl ~ anmaparypa HHIMBUAYaJbHOTO  IIOJIb30BAaHUS; NPEAOCTABISAIOTCS — YCIYTH

CYpPIOIIEPEBOIUHKA;



- IS CJeNOrJIyXHX JIOIYCKAeTCs IPUCYTCTBHE AaCCUCTEHTA, OKAa3bIBAIOIIETO  YCIyr'd
TUQIIOCYPIOTIEPEBOJUMKA (IOMUMO TpPEeOOBAaHUM, BBIMOJHAEMBIX COOTBETCTBEHHO [UI CIENBIX H
TIIyXUX);

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

4) JUIS WHBAJIMJIOB W JIMI[ C OrPAaHUYEHHBIMM BO3MOKHOCTSIMHU 3/I0pPOBbs, HMMEIOIIUX
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 CHEIHAJUM3UPOBAHHBIM MPOTpaMMHBIM OOECIEUYEeHHEM WU
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; BBINOJHEHUE 33JaHUN (TECTOB, KOHTPOJIbHBIX paboT), MPOBOAMMEBIE B

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

9. YueOHO-MeTOAUYECKOE U MH(POPMAIHOHHOE 00ecTieYeHre N CIUTITMHBI
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 gocrymna:
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. [IsetkoB O.b., MutponoB B.B. .— DneKTpoH. 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
TeII0Maccoo0MeH) [ DIeKTpoHHBIN pecypc]: yueoHoe mocooue/ CrossHoB H.U., CmMupHOB
C.C., CmupHoBa A.B.— DnekTpoH. TekcToBbIe JaHHble.— CtaBponoJib: CeBepo-KaBkazckuil
(dbenepanbHbIil yHUBEpCUTET, 2014.— 226 ¢.— Pexxum noctyna:
http://www.iprbookshop.ru/63139.html.— 3BC «IPRbooks»

4. Manas D.M. Texuudeckas TeIIoTeXHUKa [ DNEKTPOHHBIN 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 moctyma: 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
MUHEpabHO-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. TecTbl A1 KOMITBIOTEPHOTO TECTUPOBAHUS CTYEHTOB.

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


http://www.gstou.ru/

9.2 MeToanuyeckue YKa3aHus 10 OCBOCHUIO JTUCHUITJIMHBI (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 "Temmonepenada npu kousekuuu 1 06ayse" TITK-010-9JIP-01
(9 nmaboparopHbIX paboT)

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

3 BupTtyanbHblii IporpaMMHBIN 1abopaTtopHblil koMiuieke "TermnorexHuka"

(6 mabopaTopHBIX paboT)

4 BupryanbHbiii yueOHbIN KOMIUIEKC «TemoBble 31€KTPOCTAHIIUN

5 KommiekT miakaroB 560x800 MM, M300paskeHre HAHECEHO Ha TJIACTHKOBYIO OCHOBY
ToMIUHOU 4 MM U pazmepoM 560x800 mm. M300paxenne obmagaeT BOJOCTOMKUMH
cBoMicTBaMH. KakJIb1il TJ1akaT MMEET AJIEMEHTBI KPETUIEHUS 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. Texnuueckasi repmoarHaMuKa (86 1IT.)

0. Tennomaccoobmen(122 mr.)

IIpe3enTanuu:

1 Tennonepenaua

2 TenioBble 1 ATOMHBIE 3IEKTPOCTAHIMH

3 JIBurarenu BHYTPEHHETO CrOpaHus

4 DU3UKO-XUMUYECKHE OCHOBBI COBPEMEHHOW SHEPTETUKHI

5 DHeprocOepeXeHHE U €€ poJihb B )KU3HU obmiecTBa (52 cinaitfion);

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

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

8 Dueprobanancel TOP ux cocrosnue n knaccudukanus (11 crnaiinos);

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 IJIAHHUPOBAHMI0O W OPraHU3alUU
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‘-IeCKI/IM n I/IH(bOpMaIH/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.

OOydenue Mo aucruIuIHe «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 TyaTbHas! KOHCYJIBTAIHS C MIPETIOIaBaTeIIeM ).

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

Y4eOHbIi MaTepuall CTPYKTYPHPOBAH U U3YUEHUE TUCITUTUIMHBI IPOU3BOAUTCS BTEMAaTHICCKON
nocienoBareIbHOCTH.  Kaxmomy 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 TEOPETHUYECKHX BOMPOCOB, pazdope MpOOJIEMHBIX CHTyalldii W TIOMCKOB TyTeH WX
pemeHusi. MHorue mpoOieMbl, W3ydaeMmble B Kypce, HOCAT IMCKYCCHOHHBIH XapakTep, dTO
MpeIoJaracT MHTEPaKTHBHBIN XapaKTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX IpUMeEpax.

Omnrcanue mociIeI0BaTeILHOCTH JIEHCTBUIM 00YJaroerocs:

[lpu wu3ydeHMM Kypca cJenyeT BHHMATEIBHO CIYIIaTh M KOHCIIEKTUPOBATH MaTepHal,
W3JaraeMbplii Ha ayIMTOPHBIX 3aHATHAX. JlJIs ero TNOHMMaHWs W Ka4eCTBEHHOTO YCBOCHUS
PEKOMEH/IYeTCs CIIEYIONIast MOCIEI0BATEIbHOCTh JCHCTBUI:

1. Tlocne okoHYaHUS Y4eOHBIX 3aHATUH JUIA 3aKPEIUICHUs Marepuaiga 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 MCIO0JIb30BaTh. HaMeTUTh IIaH pelleHusi, IonpoOoBaTh Ha €ro OCHOBE pelmTh 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 BaXXHBIX BorpocaX. Jlekunu oOBIYHO
U3JIaraloTcsl B TPAJMIMOHHOM WM B MpoOaeMHOM cTuie. s cTyeHTOB B OOJBIIMHCTBE CIIy4acB B
npobsemMHoM ctuiie. [IpoGiieMHBIN CTHIIB MO3BOJISET CTUMYJIHMPOBATh AKTUBHYIO IO3HABATEIbHYIO
JEeATeIbHOCTh OOYYaIOUIUXCS W UX MHTEpeC K JAUCLUILIMHE, (POPMUPOBATH TBOPUYECKOE MBIILICHHE,
npuberaTh K MPOTUBOIOCTABIEHUSM M CPaBHEHUSM, JieNaTh 0000IIeHUs, aKTUBU3UPOBATh BHUMAaHUE
oOyyJaromuxcs MyTeM MOCTaHOBKU MPOOJIEMHBIX BOTIPOCOB, HOOIIPSTH JUCKYCCHIO.

Bo BpeMs JNEeKIMOHHBIX 3aHATUH PEKOMEHIYeTCS BECTH KOHCHEKTHpPOBAaHUE Yy4eOHOTo
MaTepuana, oopamarte BHUMaHue Ha (OPMYIMPOBKM M KaTETOPHM, PACKPBIBAIOLINE CYTh TOTO WU
MHOTO SIBJIEHUS], WIN IIPOLIECCOB, BBIBOIBI M TPAKTUYECKHE PEKOMEHAALINH.



KoHcmekT neknuu aydiie moApasiesaTh Ha IyHKTHI, COOMIOAas KPacHYIO CTPOKY. JTOMY 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 AanpHeHIIed padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIEe 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, KpOIOTJMBasg paboTa € JIEKIMOHHBIM MAaTe€pHalloM I03BOJMUT INIyOOKO OBIaJETh
TEOPETUYECKUM MaTEpUAJIOM.

Temaruka nexuuii gaercs B paboueil mporpamme JIUCHUTIINHBIL.

3. Mertoauyeckue YKa3aHus o0yyaromumcs 1no MOAr0TOBKE K
NPAKTHYeCKUM/CeMHMHAPCKHUM 3aHATHSIM.

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

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 O0OpaTUTh 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 camocrosTensHas paboTra ¢ ydeOHMKaMH, Yy4eOHBIMM TIOCOOMSMH, HAyIHOM,
CIIPaBOYHOM JIUTEPATYPOM, MaTepuajiaMu MEePUOANUECKUX M3JaHui U VIHTepHeTa siBIseTcs Hanbosee
3¢GEeKTUBHBIM  METOJIOM  MOJIyYEHHUS  JOMOJIHUTENbHBIX 3HAHWM, TO3BOJIIET 3HAYUTEIHHO
aKTUBU3MPOBAThH Ipollecc OBJafeHus 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 Hayajia 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 JOMHKEH MPOSIBUTHCS B CIIOCOOHOCTH CTY/IEHTa CBOOOJHO OTBETHUTDH Ha
TEOPETUYECKUE BOIMPOCHI MPAKTHUKyMa, BBICTYNIaTh W YYacTBOBATh B KOJUIGKTUBHOM OOCYXIEHUU
BOIIPOCOB H3Y4aeMOW TEMbl, NPAaBHIBHO BBIMOJHITh MPAKTHUYECKHUE 3aJaHUS M WHBbIC 3a/aHus,
KOTOpBbIE NatoTcs B (POHJIE OLIEHOYHBIX CPEJICTB AUCIUILTUHBIL.

3. MeToanyeckne yKka3aHnus 00y4armuMcst 110 OPraHU3aIUA CAMOCTOSITeIbHON PadoThl.

Ienp opranu3anuy caMoCTOATENbHOM paboThI Mo JucuUIInHe «TexHuyeckas TepMOIMHAMUKA U
TEINIOTEXHUKa» - 93TO YriyOJeHWe | pacliMpeHHe 3HaHWuM B__0OJACTH _ OCHOBHBIX 3aKOHOB
TePMOJMHAMHUKH; (OPMUpOBAaHME HaBblka U HUHTEpeca K CaMOCTOSATENbHOW IO3HaBaTEJILHOU
JESITEIbHOCTH.

CamocrosTenbHas padoTa 00ydaroIMXcsl ABISETCS BaXKHEHUIIIMM BUIOM OCBOCHUS COJCPKAHUS
JMCUUIUIMHBL, TOATOTOBKH K MPAKTHYECKUM 3aHATHAM M K KOHTPOJIbHOU padoTte. Croa ke OTHOCATCA
U CaMOCTOATENbHOE YIiyOlIeHHOEe M3ydyeHue TeM aucuuiuinHbl.  CaMocrosiTenbHass —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 MOTPEOHOCTEN U BO3ZMOKHOCTEH TMYHOCTH.

[IpaBunbpHass OpraHu3amys CaMOCTOATENBHBIX YYEOHBIX 3aHATUH, MX CHUCTEMaTHYHOCTH,
1esecoodpa3Hoe IUIAHUPOBaHKWE PAa0OYero BPEMEHU MO3BOJISIET CTYIEHTaM pa3BUBaThb YMEHUS U
HaBBIKM B YCBOCHHM M CHCTEMATH3allMU NMPHOOpPETaeMbIX 3HAHWU, 00ECIeUYnBaTh BBICOKHHI YpOBEHB
YCIIEBAEMOCTH B IEPHOJ 00YUSHHS, TOJTyYUTh HABBIKH MMOBBIIICHUS IPOPECCHOHATBHOTO YPOBHS.

[lonrotoBka K MpPaKTHYECKOMY 3aHATHIO BKJIIOYACT, KpPOME TPOPAOOTKH KOHCIEKTa |
MIpe3eHTAllMKN JIEKLUHU, MOUCK JIUTEpaTyphl (IO PEKOMEHJIOBAHHBIM CIIUCKAM U CAMOCTOSITEILHO),
MOATOTOBKY 3aroTOBOK JUIsl BBICTYIUIEHMH IO BOINpPOCAaM, BBIHOCHMBIM JJIsi OOCYXIEHHUS 11O
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOYaTh LIUTAThl, (aKThl, COMOCTABICHHUE Pa3IMUHBIX
no3uuui, coOcTtBeHHble Mblcau. Eciau npobnema 3aumHTepecoBajia O0YYarolIerocs, 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 TPYyINIbI U MOJEpaTropa, 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 COOTBETCTBHUM € Y4e€OHOM NpOrpaMMoOil, HCIOJIb3YsS 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 JIEKIUIX, TPAKTUYECKUX 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 MpU BBHITOJIHCHHUH OOy4YaIOMUMCS Y4YEOHBIX |
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 1u1a camoCTOATENBHOW paboOThl MponucaHbl B paboueil mporpamme AMCLUIUIMHBL.
D¢ (eKTUBHBIM CpPEACTBOM OCYLIECTBICHHUSI OOYYaroIUMCsl CaMOCTOSATENbHOM pPabOThl sBISAETCA
3JIEKTPOHHAast MH()OPMAIIMOHHO-00pa30BaTelbHAas cpella YHUBEPCUTETa, KOTOpast 00eCIieunBaeT 10CTyII
K Y4eOHbIM IUIaHaM, pPabOYUMM NporpaMMaMm JUCUUIUIMH (MOJIynei), NpakTHK, K H3JaHHIM
3JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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