MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
thenepanbHoe rocyapcTBeEHHOE BroaxeTHOE o6pa3oBaTenbHoOe yupexaeHue

BbicLLEro obpasoBaHuns

«CaHkT-lNeTepbyprckun rocyaapCTBEHHbIV YHUBEPCUTET NPOMBbILUSIEHHBIX TEXHOMOMMI U
ansanHa»
(cneryntn)

PaGouasi nporpamMma AUCUUNIIUHDI

|  B1.0.24

| TexHuyeckas TepMoanHaMunKa

YTBEPXIAIO
Iupektop BT

JOKYMEHT IIOJITMCAH
3ITEKTPOHHOM MOIHCEIO

CBEJEHHJ O CEPTH®HKATE 31

Ceprndukar: 24ffcf72c62eeact5h7c42863cel5766
Baaneaen: Jlykannu Ilasen Braravaposntt
|  AeiicreuTeaen: c 30.05.2022 no 23.08.2023

\A.

Y4yeOHbIli nnaH:

Proc3++z130301-3_23-15.plx

Kadegpa:

[ 21 |

TennocmnoBbix YCTaAHOBOK U TENJI0BbIX asuratenemn

HanpasneHve noaroToBku:
(cneumanbHOCTb)

Mpodunb nogroToBku:
(cneunanunsaums)

YpoBeHb 06pa3oBaHus:

dopma obyyeHus:

MnaH yye6Horo npouecca

13.03.01 TennosHepreTuka 1 TennoTexHuka

[MpoMblILLNEHHAs TeNnosHepreTuka

Oakanaepwuar

3ao4Hasa

KoHTakTHas paboTa oby4daromnxcs )
Cemectp Cam. | KowTpore, ;%g'(r)be n omqéiph:gwom
(kypc ans 3A0) Mpakt Na6 pa6oTa yac. ’ P y
Jekuun . : 3ET aTTecrtauum
3aHATUS 3aHATUSA
5 yn 8 6 6 115 9 4 Sksamen
POa 8 6 6 115 9 4
3 yn 6 8 121 9 4 SKsaMeH
POa 6 8 121 9 4
Utoro yn 14 14 6 236 18 8
POa 14 14 6 236 18 8

CaHkT-MNeTepbypr
2023




Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHAapTOM Bbicllero obpasoBaHus no HanpaeneHuio noprotoBkn 13.03.01 TenmnosHepreTvka wu
TENNOTEXHUKA, YTBEPXKAEHHBIM Npukasom MuHobpHayku Poccun ot 28.02.2018 r. Ne 143

CocraButens (n):
cTapLumi npenogasaTesib KannHnyes A.E.

OT Kadbenpbl cocTaBuTENS: 3nobwuH B.T.

3asegyowmin - kacdegpon TENNOCUNOBbLIX YCTAHOBOK U
TennoBbIX ABUraTenen

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.
3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: CdopmmnpoBaTe KoMneTeHUuun obyyatowerocs B 00Onactu TEnnosHepretMkn wu
TENNOTEXHUKN, CBA3AHHOW CO 3HAHMAMM (PyHOAMEHTamnbHbIX 3aKOHOB, SABMSIOWMXCA OCHOBOW (PYHKLMOHUPOBAHMUS
TENMOBbIX MAalMH W annapaTtos, NpeacTaBneHMsMM O paboymx npoueccax, NpoTekalwmux B TENMOBbIX MalUMHaxX U UX
3ahdheKkTMBHOCTN, O CBOMCTBaxX paboymx Ten u TenroHoCUTENeNn.

1.2 3agaum AMCLUNIUHBI:

. OBnageTb OCHOBHbIMWU MOHATUSMU  TEXHUYECKOW TEepMOAUHAMMUKW, TEPMWHOMOIMERN, 3akoHamM,
OCHOBHbIMV TEPMOAUHAMUYECKMMU NpoLieccamMu, NPOTEKaOWNMKN B TEMMOBLIX MalLMHaX.

. YMeTb nonb3oBaTbCsa MeTogamMu pacyeTa TepMOAMHaMMUYECKUX MpOoLecCoB U aKCNepuMeHTanbHOro
onpegeneHns CBOMCTB paboymx Ten n TeNNOHOCUTENEN.

. YCBOUTb OCHOBHbIE HanpaBfeHUs NoBblWEeHNsT 3PEEKTUBHOCTM TEMMOBLIX MaLLWH U annapaTos.

. lMpogeMoHCTpMpoBaTbL  anropUtM  pacyeTa OCHOBHbIX TepMOAMHaMUYECKUX napaMmeTpoB, C
MCMNonb30BaHUEM MPUKIAQHOro NporpammHoro obecneveHusi, Ans onpegeneHns nokasarenen apHeKTMBHOCTY.

. MpuBMTE CNOCOBHOCTM K CaMOCTOATENbHOMY MPUOBPETEHUIO U WUCMOMb30BaHWIO B NPaKTUYECKOn

0eATeNbHOCTN HOBbIX 3HAHUI U yMeHVIIZ.

1.3 TpeboBaHMA K NpegBapuUTeribHOW NMOArOTOBKEe OOy4aloLierocs:

MpenBaputenbHasa noAroToBka npeanonaraeT co3faHue OCHOBbI AMs (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUCLUMNIINH:

Matematuka

MaTepuanoBegeHne, TEXHONOMMU KOHCTPYKLUMOHHBIX MaTepuanos
Xummus

BeeneHue B cnewumanbHOCTb

dusuka

OneKTpoTEXHMKA U INEKTPOHUKA

'mpporasognHamuka (MasogmHamuka)

2 KOMMNETEHUUU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OrlNK-3: CnocobeH AeMOHCTpPMpOBaTh NPMMEHEHNe OCHOBHbIX CMOCOOOB Nosny4YeHus, npeobpasoBaHus,
TpaHcnopTa U UCMOSIb3OBaHUSA TENNOThbl B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cuctemMax

3HaTb: OCHOBHbIE 3aKOHbI TepMOAMHaMUKN; OCHOBHble TepMOoAUnHaMnN4eCkne COOTHOLLEHUA; Tennoc*)mamqecme cBOWCTBa
pa6oqu Ten, TepMmognHamMmun4eckmne rnpoLecceol, LUKMbl 1 UX NMOoKa3aTenu.

YMeTb: MCNosb30BaTh 3HAHUA TEMNOMU3NYECKUX CBOMCTB paboumx Ten npu pacyeTax TEnroTeXHWYEeCKUX YCTaHOBOK U
CUCTEM; MOHUMAaTb OCHOBHbIE 3aKOHbl TEPMOANHAMMKM U TEPMOAUHAMUYECKUX COOTHOLLEHWA.

Bnapetb: pacyeTaMmn TepmMmognHaMmn4eCcKnx npoueccos, UUKIoB U nUX nokasartenen.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

cp MHHoBALL.

Jlek. Mp. Jab. (yachi) d)oprl
(4acbl) | (vackl) | (4achbl) 3aHATUK

HaumeHoBaHWe 1 cogepxaHue pasnenos,
TeM U y4eBHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Paspen 1. OcHoBHble 3aKOHbI
TePMOAVHAMUKMN.

Tema 1. MpeomeTt TEXHUYECKOMN
TEpPMOONHAMUKN 1 ee 3afauun.

BeegeHue; OCHOBHble MOHATUS n
onpegeneHuns; npeamet " meToq
TEXHNYECKON TepMOANHaAMUKY;
mMexgyHapogHas cuctema eguHuiy  (CU);
OCHOBHble TEpMOAMHAMUYECKMe napameTpsbl 0,5 0,5 8
COCTOSIHMS; TepMmoavHamMuyeckass CUCTeMa;
TepMoaMHaMU4eCKUin mpouecc; Tenrnota U
paboTa; TepMoauHaMUYeCKOe paBHOBECHE.

Tema 2. YpaBHEHUA COCTOSHUS WaeanbHbIX
rasos.

OCHOBHble  3aKOHbI naeanbHOro  rasa;
YpaBHEHNE COCTOSAHUS UMAeanbHbIX ra3oB.;
yHMBEpCanbHOe  YpaBHEHWE  COCTOSIHMA 1 0,5 8
naearnbHOro rasa.

Tema 3. CMmecb ngeanbHbIX rasos.

OCHOBHble  CBOWCTBa ras3oBblX CMeCeMn;
cnocobbl 3agaHMsi CMecu [as3oB; rasoBas
NOCTOsIHHas cmecun rasos; cpeaHsis 2
MonsipHas macca cmecm rasos; 1 1 10
napuuarnbHble OaBneHus.

Paszgen 2. PeanbHble rasbl. [lepBbli 3aKoH
TepPMOAMHaAMMKMN.

Tema 4. PeanbHble rasbl.
CeoricTBa pearnbHbiX rasoB; YpaBHeHUEe

COCTOSIHUS BaH-nep-Baanbca; aHanus

ypaBHeHust BaH-mep-Baanbca; ypaBHeHue

COCTOSIHMSI  Ons  peanbHbiX rasos  M.I. 05 05 6
Bykanosuua " nun. HosukoBa; ’ '

TemnepaTypHble KO3 PULMNEHTHI.

Tema 5. [NepBbI 3aKOH TEPMOAUHAMUKMW.
3akoH COXpaHeHus " npespaLleHus

aHepruu; BHYTPEHHSS aHeprus;
aHanuTMyeckoe BbIpaXeHune paboTbl
npouecca; obpaTmble ©  HeobpaTUMble
MPOLECCbI;  aHaMUTUYecKkoe  BblpaXeHue 0,5 0,5 8
nepBeoro 3aKoHa TEPMOANHAMMKY;

SHTanbNuA.




Pasnen 3. TennoemkocTtb rasos.
TepMO,qM HaMun4yeckumne npoueccol.

Tema 6. TennoeMKocTb razoB. QHTpONMS.

OcHoBHble onpeaeneHus; yaernbHas
(maccoeas), obbemMHas " MonsipHas
TEMNOEMKOCTM rasos; aHanuTu4eckne

BblpaeHnss ans Tennoemkoctern Cv mn Cp;
3NEMEHTbl  MONEKYNSPHO-KMHETUYECKON U
KBAHTOBOW TeOpui TEMNOeMKOCTU; UCTUHHAas
N cpedHsin  TEMnOeMKOCTM,  OTHOLUeHMWe
Tennoemkocten Cp n Cv; onpegeneHve Qv u
Qp Ana wupeanbHbiX rasoB no Tabnuvuam
TEN0EMKOCTEN; TENOEMKOCTb  CMECeN
naeanbHbIX ra3oB; NPUONMXKEHHbIE 3HAYeHUs
TENSIOEMKOCTEN;  3HTPOMNWUS.  BblMUCIIEHME
HTPOMMM MAeanbHOro rasa Ans obpaTMMbixX
n HeobpaTMMblX npoueccos; TennoBas T-s
anarpamma. JlabopatopHaa paboTta  Neft
"OnpegeneHnss OTHOLLEHUA TEensI0EMKOCTEN
Cpk CVv"

Tema 7. TepmoanHamumyeckme mnpouecchl
naeanbHbIX rasos.

O6wume BOMpoChbl UCCNeaoBaHUS MPOLIECCOB;
N30XOpHbIA MpoLecc; M306apHbIi  NPOLECC;
N30TepPMUYECKNI npovecc; agnabaTtHbIn
MpOoLECC; NONIUTPOIHbIE NPOLIECCHI.
JlTabopaTopHaa pabota Ne2 "VccnepoBaHue

N30TEPMUYECKOTO npotecca”,
JlabopaTopHaa pabota Ne3 "VccnepoBaHue
n3obapHoro npouecca", JlabopaTopHas

pabota Ne4 "MccnemoBaHne UN30XOPHOro
npouecca”, JlabopatopHas pabota Ne5
"MiccnepoBaHne agmnabaTtHoro npouecca”.

Pasgen 4. BTopow 3akoH TepMOAVUHaMUKK.

Tema 8. BTopow 3akoH TepMOAUHAMMKMN.
OcCHOBHble  MOMOXEHWS  BTOPOro  3aKoHa
TEpPMOONHAMUKN; KpyroBsble
TepMoanHaMmnyeckne npoLecchbl, U LKKIbI;
TEPMUYECKNI Kra 7] XOJOAUIbHbIN
KO3 DULMEHT LMKINOB; MPAMOA MU obpaTHbIN
obpatumbin  uukn KapHo; Teopema KapHo;
CBOWCTBa OOpatuMbIX U HeoBpaTUMbIX
UMKIMOB M MaTeMaTuyecKkoe  BblpaxeHue
BTOPOro 3aKOHa TepMOANHaMUKN.

Tema 9. OHTponua TepmoaMHaAMUYECKUX
npoLEeCccoB.

M3meHeHns aHTponuM B  0OBpaTuMbIX U
HeobpaTMMbIX  npoueccax;  00O0OLEHHbIN
(pereHepatuBHbIA)  umkn  KapHo; npuHUMN
BO3pacTaHUsa  J3HTpPONMMNU U PU3NYECKUI
CMbICIT BTOPOro 3akoHa TepMOAMHAMMWKMK;
MakcuMMarbHasa paboTa; aKkceprus.

Pasgen 5. WcTeyeHne u agpoccenupoBaHue
rasos 1 Napos.

1 0,5 11
1,5 0,5 18
0,5 0,5 10
05 0,5 11




Tema 10. WcteyeHne ra3oB M Napos.
MepsbIn 3aKOoH TepMoAMHaMMNKN B
NPMMEHEHUM K MOTOKY [ABWXKYLLErocs rasa;
paboTta npoTankMBaHus. AanbHenlee
pasBuUTUE  YpaBHEHWS  MNEepBOro  3akoHa
TepmMoanHaMuK1 ans noToKa;
pacnonaraemass pabota npu  MCTeYeHun
rasa; aguabaTtHbil NpoLecc UCcTeveHus rasa;
ncTeyeHne KanenbHOW XWUAKOCTU; CKOPOCTb
NCTEYEHUS M MacCOBbIM pacxod uaearibHoro
rasa W3 CyXuBaloLeroca conna; adHanus
YpaBHEHWs1 MacCOoBOro pacxopa uaearnbHOro
rasa u KpuUTMYeCKoe [OaBrieHWe; Kputuyeckas
CKOpPOCTb n MaKCUMarnbHbIN pacxog
naeanbHOro  rasa;  OCHOBHble  YCIOBMS
TEYEeHNs umaeanbHOro rasa no KaHanam
NepemMeHHOro CeYeHus; cnydam WcTeyeHus
naeanbHOro rasa u3 CyxusarLlerocs conna;
ncTeyeHve naeanbHoro rasa "3
KOMOWHMPOBaHHOIO conna JaBans;
ncTeyeHne rasoB C  Y4eTOM  TPEHus;
ncTeyeHne BoAAHOro rnapa.

0,5

0,5

14

Tema 11. [poccenupoBaHue rasoB M MNapos.
CMeLleHune rasos.

OpoccenvpoBaHue rasa; ypaBHeHue
npouecca ApOCCENMPOBaHUS; UccreaoBaHue
npouecca OpoccennpoBaHus. achdekT
[hxoyns — TomcoHa; gpoccenvpoBaHve BaH
-nep-BaanbcoBa rasa; KpuBas WHBEpCUW;
OpOoCCenvpoBaHne WM MATMe  BOASHOMO
napa; cMeLlleHne rasos; N3MeHeHune
SHTPONUU naeanbHbIX ra3oB NP CMELLEHNN.

0,5

0,5

11

Wtoro B cemecTpe (Ha kypce ans 3A0)

115

KoHcynbTaumm n npoMexxyTodHas
atTecTtaums (Ok3ameH)

2,5

6,5

Pasgen 6. BogaHon nap (peanbHbii ras).

Tema 12. BogsaHon nap (peanbHbliii ras).
OCHOBHblE ~ MOHATUA U ONpedeneHus;
Aunarpamma p — t BogsiHOro napa; npouecchl
nogorpesa XWAOKOCTW, napoobpasoBaHus U
naponeperpeBa; CyxOM HacbIWEHHbIN nap;
BNaXHbIN  HACbIWEHHbIXW  BOASHOW  nap;
ypaBHeHWe KnanenpoHa-Knaysuyca;
npouecc neperpesa napa;

30

Tema 13. TepmoguHammnyeckne npoLecchl B
napax.

Ouarpammbl T-s u h-s BogsHOro napa;
TepMOAMHaMMYECKNE MpoLEecChl B Napax.

31

Pasgen 7. LIMknbl napocmnoBbIX YCTAHOBOK.




Tema 14. Liyknbl napocuoBbIX YCTAaHOBOK.
OCHOBHOM  LMKIT MapOCUITOBOA  YCTaHOBKM
(umkn PeHkuMHa) Ha neperpetom nape 6e3
yyeta paboTtbl Hacoca; Tepmudeckmi K
uukna PeHkuHa ¢ ydeToMm paboTbl Hacoca;
yoenbHbll  pacxon napa W TEnnoThl;
OTHOCUTENbHbIA BHYTPEHHUA U aBCOMNIOTHLIN
KA.

Tema 15. Cnocobbl NoBbILLEHUS
TEePMUYECKOTO Kna napocunoBou
YCTaHOBKMW.

BrnnaHue HadvalnbHbIX n KOHEYHbIX

napameTpoB napa Ha Tepmudeckun Krig
MCY; BTOpUYHbIN Neperpes napa.

Pasgen 8. OcHoBbI Tennogukaumm.

Tema 16. OcHoBblI Tennodgukaumnn,
KoMbuHMpoBaHHas BblpaboTka TensioBon U
3NEKTPUYECKON SHEPTUN.

Tennosown 6anaHc KOHOEeHCaLMOHHOWN
NnapoCcunoBoOi YCTaHOBKM; TeMnoBon GanaHc
TennodunKaLMoOHHON ncy;

TennoukaumMoHHble UmMknbl; uukn MCY ¢
YXyOLWEHHbIM BaKyyMOM B KOHOEHCATopE;
umkn  TICY ¢ npoTuBogaBneH4YeckuMu
TypbuHamu; umkn NCY ¢ TypbuHamu ¢ AByms
1 0QHMM perynupyemMbiM oTbopamu napa.

Tema 17. PereHepaTuBHbIN LMKIT
NnapoCcuroBOM YCTaHOBKN.
TepmoanHammyeckmn KI[ pereHepaTvBHOro
LUMKNa napoCuUioBON YCTaHOBKW; YpaBHEHME
Tennosoro 6OanaHca nuTatenbHoro ©Oaka u
nogorpesartenen.

Pasnen 9. Lnknol XONOAWNbHbLIX W
TEMNNIOHACOCHbIX YCTaHOBOK.

Tema 18. Uwuknbl xonogunbHbIX MalWH W
YCTaHOBOK.

Lnkn napoBom KOMMNPECCUOHHOMN
XOMOAMIBbHON  MalUWHbI; UMK BO3QYLUHON
XOMOAWIbHON  MawwuHbl;  abcopbUMOHHbIE
XONOAMWITbHbIE YCTaHOBKY; LMKIT
Napo3XEKTOPHOM XONOANSTbHON YCTaHOBKM.

Tema 19. Ljuknbl TENNOHACOCHBLIX YCTaHOBOK.
Livkn  mapoKOMNPeCcCMOHHOrO  TEeMroBOro
Hacoca; UMKN NapoKOMMNPECCMOHHOTO
3KOSIOrMYECKN YMCTOro TENSIOBOIO Hacoca.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm 1 npoMexyToyHas
aTTrectaums (OK3ameH)

1 1 10

0,5 1 10
1 1 10

0,5 1 10
0,5 1 10
0,5 1 10
6 8 121

2,5 6,5




Bcero koHTakTHasa pa6orta u CP no

avcuunnuHe 39
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4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU
5.1 OnucaHue nokasarteneun, KpUTepmes U CUCTEMbI OLleHMBaHUA pe3ynbTaToB 00yYeHus

5.1.1 NMokasaTtenu oueHUBaHNA

Kog
KoMMneTeHummn

MokasaTenu oLeHNBaHWS pe3yrbTaToB 00y4eHNs

HanmeHoBaHne oueHoOYHOoro
cpencrea

Obyvatowmiics:
1. OemoHcTpupyeT
TEXHOMNOrM4Yeckne Cxembl,

ymeHune 4YnTaTb n
TepMmognHamMmmnyeckmne

MPUYUHBI
cucTeMm.

2. NcnonbayeT
TepmMoanHamuyeckmne

HapyLleHui

OCHOBHbIE
COOTHOLLIEHUS,

3aKOHbI

OTlIK-3

MX rnokasaTtenewm;

npouecchl,
yMmeeT oueHumBaTb napamMmeTpbl TEXHUYECKONo COCTOAHUA, pacno3HaBaTb
B pa60Te TennoTexHN4YeCknx YCTaHOBOK WU

TepMoAMHMMYeECK/e
pabounx Ten ans pacyeta napameTpoB paboThbl
COCTOSIHUSA TeNnnoaHepreTnyeckoro obopyaoBaHms 1 yCTPOUCTB.

3. YmeeT onpefenaTtb nocnegoBaTeNlbHOCTb HeobXxoAMMbIX AEWCTBUIA
npy BbINOMIHEHMN pPacyeTOB TepPMOAUHAMUYECKMX MPOLIECCOB, LIMKIIOB Y

4. BnapgeeT MeTOAMKOW pas3paboTKM TEXHUYECKUX YCNOBUMI U peLueHun

Ha  TEXHOMNMOTMYECKUE  M3MEHEHUSl, PEKOHCTPYKUMIO,  TEeXHWU4Yeckoe
nepeBoOpYyXeHNE n MOZEepPHM3aLuto TENNOTEXHUYECKOTO
obopyaoBaHus;

pa3pabaTbiBaTb
LMKIbI;

TepMoaNHaMUKM,
CBOMCTBA
M TEXHUYECKOro

1. Bonpocbl
cobeceoBaHuUsI.
2. MpakTnko-
OpPVEHTUPOBaHHLIE 3a4aHus

YCTHOTO

5.1.2 Cucrtema n KputTepumn oueHNBaHUA

Kputepum oueHnBaHms cchopMUpoBaHHOCTU KOMNETEHLMI

LLikana oueHuBaHnA
YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

Ob6yuvatowmiica nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX TEPMOAMHAMUYECKMX 3aKOHOB,
CcBOOGOAHO OpPMEHTUPYETCS B OCHOBHbIX
MOHATMSAX, TEepMUHAX W  ONpeaeneHnsx
npy OTBETE; YCBOWI OCHOBHYIO M 3HAKOM C
JOMNOSTHUTENBbHOW  NNTEpPaTypon;  MOXeT
006BbACHUTL B3aNMOCBS3b
TepMOAMHaMUYEeCKMX  NpoueccoB  Ans
nocnegytowen npodeccnoHanbHom
OesTenbHOCTW;  MpOSABNAET  TBOpYeckue
CMOCOBHOCTM M LUMPOKYHD 3pyauumio B
ncnonb30BaHuM y4ebHoro matepuana.

5 (oTnmn4yHO)

OO6yuvatowmiics  gemMoHcTpupyeT
NMOHMMaHWe  YCMNoBUS  3ajayu,  BrnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyIn ANS ee pelueHus, 3HaHue
pa3mMepHOCTEN TEPMOAMHAMMUYECKUX BENNYUH.
YMeeT npuMeHaTb MatemaTudeckun annapart
ONS peanu3aumMv MnaHa pelleHns 3agaunm u,
ecnm 3710 Heobxoaumo, MOXeT npeacTaBUTb
ero rpaduyecku. Monyumn npaBunbHbIN OTBET

1 MOXET ero MHTEpPNpPeTUpPOBaTh.

npasuiibHOE

Ob6yyvaolmincs nokasbiBaeT [O0CTaTOYHbIN
ypOBEHb 3HaHWN OCHOBHbIX
TEePMOANHAMMUYECKUNX 3aKOHOB,
OPVEHTMPYETCA B OCHOBHbIX MOHATUAX W
onpeaeneHnsx TepMoaNHaAMUYECKUX
MPOLECCOB; ycBOWn OCHOBHY0
nuTepaTypy; [OonyckaeT HesHaduTesbHble
MOrpeLLIHoCT! Mpu OoTBeTax Ha BOMpPOChI

4 (xopoLuo)

OO6yyvarommnca OeMOHCTpUpYyeT [OOCTaTovHoe
NMoHMMaHWe  YCnoBUSI  3ajayn,  BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U hOpMyn AMis €e peLlUeHusi, 3HaHue
pasMepHOCTEN TepMOOUHAMMUYECKUX BENYMH.
[onyckaeT  He3HauuTesbHble  MOrpeLiHOCTH
npy MPUMEHEeHUN MaTeMaTU4eckoro annapaTta

ANs  peanu3auuy nNnaHa peleHus  3agayu
9K3aMeHaLVOHHOTO buneta " -
Monyuun npaBumbHbLIA OTBET W MOXET €ro
AOMNOMHUTENbHbIE BOMPOCHI
WHTEpPNpPeTUpOBaTb.
npenogasaTensi.
OO6yuvatomiica nokasblBaeT 3HaHus | Oby4varownncas OemMOHCTpUpyeT AocTaTovyHoe
y4yebHOro MaTepuana B MWHMMAanbHOM | MOHWMaHWe  YCroBUS  3afjayun,  BrageHue
obbewme; MOXeT chopmMynupoBaTth | HaBblkaMW €ro  aHanmu3a, Bblbopa  HYXHbIX
TEPMOAVHAMUYECKNE 3aKOHbI, MOHATMS U | 3aKOHOB U (DOpMyn ANsi €e peLleHusi, 3HaHue
3 (yRoBneTBOpPUTENBLHO) -
onpegeneHns TEPMOOVHAMUYECKNX | pa3MEpPHOCTEN TEPMOOUHAMUYECKUX BEMUYMH.
nmpoueccoB, HO Mnpwu 3ToM, ponyckas | [lonyckaeT  He3HauuTenbHble  MOrPELIHOCTU
6onbLuoe KONMYECTBO | MPU MPUMMEHEHNM MaTeMaTM4ecKoro annapara
HEeMpUHUMNMAnbHbIX OWWBOK; 3HAKOM C | ANs  peanu3auuyM nnaHa pelleHus  3agayu




OCHOBHOM nuTepaTtypou; Jonyckaet
CylleCcTBEeHHble oOwnbkn B OTBETEe Ha
3K3aMeHe, HO MOXEeT YCTpaHuTb WX nog
PYKOBOACTBOM Npenogasartens

I'Ionqun npanmbenZ OTBET, HO UCNbITbIBAET
3aTpyaHeHund ¢ ero I/IHTepI'IpeTaLI,I/IeI;I.

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET
cchopmynupoBaTtb OCHOBHblE
TepMOAMHaAMUYECKME  3AKOHbI; nroxo

2 OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
(HeyooBNEeTBOPUTENBHO) | ONpedeneHusix; nmnoxo 3HaKoOM c
OCHOBHOW nuTepaTypoun; [OonyckaeT npwu
OTBETE Ha 9K3aMeHe CYLECTBEHHbIE
OLMOKN U HE MOXET YCTPaHWUTb MX Oaxe
nof pyKoBOACTBOM MpenofaBaTens.

OOyuvalowmiics BHUKAEeT B CMbICIT  YCINOBMS
3agayun, MOHMMaeT MfaH ee peLleHUusi, OHakKo,
HEe MOXET B [MONMHOW Mepe C MOMOLBK
MaTemMaTU4Yeckoro annaparta peanu3oBaTb ee

peLleHmne. He 3HaeT pasMepHOCTU
TEPMOANHAMUYECKNX  BEIMUYMH, HEe  MOXeT
coenatb PUCYHOK WIN CXEMY, MOSACHSOLLYHO
pelueHne 3agayn. Obyuvatowmiica

OTKa3blBaeTCA BbINOJTHATb 3adaHune

5.2 TunoBble KOHTPONbHbIE 3aAaHNUA UM UHbIe MaTepuarbl, HeO6XoaNMbIe ANA OLEeHKU 3HAHUN, YMEHUN,

HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n |

dopmynmMpoBKM BONPOCOB

Kypc 2

OcHoBHbIE TepMoanHamMmnyeckmne napameTpbl COCTOAHUA. EomHnubl n3MepeHua B cucteme Cu.

Onpep,eneHM;l 1 CBOWCTBA TepMoagnHaMmN4eCKnX CUCTeM. TepMOﬂI/IHaMI/NeCKVIIZ npouecc.

TennoTa n paboTa, kak pasHble opMbl Nepenadn aHeprum. TepMoaMHaMnyeckoe paBHoOBeCHe.

MoHaTrne 06 ngeansHom rase. OCHOBHbIE 3aKOHbI MAearbHbIX ra3os.

ypaBHeHme COCTOSIHUSA naearnbHbIX ra3oB. YaernbHasi razoBasi NOCTOSHHas.

VHMBepcaanoe YpaBHEHNE COCTOAHUA naeanbHOro rasa. YHMBepcaanaﬂ ra3oBasd NOCToOAHHaA.

OcHoBHble cBoKCTBa ra3oBblx cmecelr. Cnocobbl 3agaHnsa cmecu ra3oB. 3akoH [JanbToHa.

CpeJJ,HFIFI MoIdpHaa macca cCMecu ras3os. I'Iapu,maanue AaBleHuns.

OO (N[O BD]|WIN|—~

TepmMoanHamMuyeckne CBONCTBA peasibHbIX ra3os.

10 YpaBHeHue coctosiHnsa BaH-gep-Baanbca.

11 AHanua ypaBHeHunsa BaH-gep-Baanbca.

12 Pv-gnarpamma npu ¢hasoBbIx Nepexoax XuakocTu 1 rasa (gnarpamma dHgproca).

13 Kputnyeckne napameTpbl BeLLECTBA.

14 YpaBHeHue BaH-gep-Baanbca B npuBeAeHHbIX NapaMmeTpax COCTOSHUS.

15 YpaBHeHWe cocTosaHWA Ansa peanbHblx rasos M.IM.Bykanosuya n U..HosukoBa.

16 3aKOH COXpaHeHuWs1 1 NpeBpaLLeHns S3HEPrMn. BHYTpeHHsI aHeprus.

17 AHanuTuyeckoe BbipaxkeHne paboTbl Npouecca.

18 O6paTI/IMbIe n HeOGpaTI/IMbIe TepmMmoanHamMmmyeckume npoLuecchbl.

19 ObLee aHanMTMYeCKOE BbipaXXeHNe NePBOro 3aKkoHa TEPMOANHAMUKH.

BHyTpeHHFIFI JQHEepIrma U 3HTanbnua Kak aHepreTu4eckmne (*)yHKLI,VII/I COCTOAHMA naeanbHOro rasa.

21 OnpepeneHuna yaensHon (MaccoBoi), 06bEMHOM 1 MOMNSPHON TEMNOEMKOCTM ra3os. X B3aMMocBA3b.

22 AHanuTuyeckune BblpakeHus Ans TennoemkocTern cv 1 cP. 3aBUCUMOCTb TENNOEMKOCTU OT TemnepaTypbl.
23 OnemeHTbl MONEKYNSIPHO-KUHETUYECKOW U KBAHTOBOW TEOPUIA TEMSIOEMKOCTM.

24 NcTuHHasa n cpegHas TennoeMkocTn. OTHOLLEHME TENNIOEMKOCTEN CP U CV.

25 TennoeMKocTb cmeceln ngeanbHbIX ra3os. [puUBMKEHHbIE 3HAYEHUSA TENNTOEMKOCTEN.

26 OHTponus. BelumcneHne aHTponun naeansHoro rasa ans obpaTtnMblX 1 HEOGPaTUMBIX MPOLIECCOB.

27 N306paxxeHne 1 conoctaerneHne TENSIOBbIX NPOLIECCOB B pv U Ts — Anarpamma.

28 O6Lwme BONpoCkl UccrefoBaHMs TEPMOOUHAMUYECKUX NPOLECCOB naeanbHbIX ra3os.

29 MccnepnoBaHne M30XOpHOro U n3o6apHOro NpoLeccos.

30 WccnepoBaHue nsotepmuyeckoro 1 aguabaTHOro npoLeccoB.

31 VccnepoBaHme NonuMTPONHOro npolecca.

32 OCHOBHbIE NOMNOXEHNsI BTOPOro 3aKOHA TEPMOAMHAMUKM.
33 KpyroBble TepmognHamMmuyeckmne npoLecchl v LIMKIbI.

34 Tepmunueckun KIMNA n xonogunbHbI KO3MMULMEHT LMKIOB.
35 Mpsimor o6paTumblii Lmkn KapHo.

36 O6patHbIn obpaTuMbIn LmKn KapHo.

37 Teopema KapHo.




CaolicTBa 06paTUMbIX M HEOOpaTUMbIX LMKNOB. MaTemaTuyeckoe BblpaXKeHUe BTOPOro 3akoHa

38
TEPMOAMHAMUKM.

39 O600LeHHbIN (pereHepaTMBHbBIN) LMK KapHo.

40 MakcumanbHas paboTa. MNoHATre akceprun. MNoTepn paboTocnocobHOCTN B HEOBpaTMMbIX NpoLeccax.

41 lMepBbili 32KOH TEPMOAUHAMWKM B MPUMEHEHUU K MOTOKY ABMXYLLLErocs rasa. PaboTa npoTankmeaHus.

492 Pacnonaraemas pa6ota npu ncredeHun raza. CKopoCTb UCTEYEHNSI U MACCOBbIV pacxos MaeansHoro rasa m3
CyXuBaroLLerocs conna.

43 CKOpOCTb UCTEYEHUS M MACCOBbLIN pacxod naearnbHOro rasa us cyxaroLerocs conna.

44 Ananus YPaBHEHNs MacCOBOro pacxoAa NAearnbHOro rasa U KpUTMHECKoe AaBneHme. Kputnyeckasi ckopocTb 1
MaKCMMarbHbI pacxon naeanbHoro rasa.

45 OcCHOBHbI€E YCMNOBWSI TEYEHMS UAEANBbHOrO ra3a no kaHanam nepemMeHHoOro CevYeHus.

46 Cnyyan ncreyeHns ngearnbHOro rasa u3 Cy>xmBatoLLlerocst conna.

47 WcTeueHne naeanbHoro rasa us komobuHMpoBaHHoro conna Jlasans.

48 [poccennpoBaHue rasa. YpaBHeHuMe npolecca gpoccenmpoBaHms. A dekT [xoyna-TomncoHa.

49 OpoccennpoBaHune BaH-gep-Baanbcosa rasa. Kpusasi uHBepcum.

50 CwmelueHuve ra3oB. N3ameHeHne SHTPONUN naeanbHbIX ra3oB NPY CMeLLEHUN.

Kypc 3

51 T-p — Anarpamma a3oBbIX Nnepexofos BelectBa. OCHOBHbIE MOHATUSA N ONpeaeneHns NpoLeccoB hasoBbIX
nepexonos.

52 p — V- gnarpamma BoAsIHOrO napa.

53 Mpouecc nogorpesa xngkoctu. padmk nogorpesa xmnakoctn B T-S kKoopanHaTax.

54 Mpouecc napoobpa3oBaHust. BHELLHSIS 1 BHYTPEHHSAS TeNNOThl Nnapoobpas3oBaHms.

55 CyxoW HacblIWweHHbIn nap. [NonHasa TennoTta Cyxoro HacklLWeHHoro napa. Tabnuubl Cyxoro HachILWEeHHOro
napa.

56 BrniaxHbIi HacbILWeHHbIN BoAsHOW nap. MNapaMeTpbl BaXXHOrO HaCbILLLEHHOrO napa.

57 YpasHeHune KnanenpoHa-Knaysuyca.

58 Mpouecc neperpesa napa. lNapameTpbl neperpeToro napa.

59 Owarpammbl T-S 1 h-S BogsaHoro napa.

60 M30x0pHbIN 1 n306apHbIM TepMogUHaAMUYECKMe NpoLIeCcChl BOASAHOro napa.

61 N3oTepmuyecknin n agnabatHeli TepMOAMHAMUYECKME NPOLECCHI BOASIHOMO napa.

62 OCHOBHOW LMK NApOCUNOBOM YCTaHOBKM (LMK PeHkMHa) Ha neperpeTtom nape 6e3 yyeta paboTbl Hacoca.

63 Tepmunyeckun KM umkna PeHkuHa ¢ ydeToM paboTbl Hacoca.

64 YpaenbHble pacxodpbl napa un TennoTbl. OTHOCUMTENbHbIN BHYTPEHHWUI 1 abcontoTHbIi KM umkna PeHkunHa.

65 BnusHne HavanbHoro gaenexust p1 Ha tepmudeckui KM MNcy.

66 BrnusHne HavyanbHoM TemnepaTypbl napa t1 Ha Tepmunyeckun Krg ricy.

67 BrnusiHne koHe4yHoro aaeneHuns p2 Ha tepmundeckuin Krg ricy.

68 Myt nosbiweHus Tepmumyeckoro KM napocunnosblx ycTaHOBOK. BTOpUYHbBIM Neperpes napa.

69 TennoBow 6anaHc KOHAEHCALNOHHONM U TennodUKaLMOHHON NapOCHUIIOBON YCTAHOBKN.

70 TennodukauunoHHble uuknbl. Livkn MNCY ¢ yxyalweHHbIM BaKyyMOM B KOHOEHCaTope.

71 Limkn MNMCY ¢ npoTMBoaaBneH4yeckumMmn TypbuHamu (TypbuHel Tuna «P»).

79 Lukn MCY ¢ TypbuHamm ¢ perynvpyembiMyu oT6opamm napa (C 0AHMM NpOM3BOACTBEHHbLIM UMK
TennouKaLMOHHbIM UNKU ABYMSI OOHOBPEMEHHO).

73 TepmoanHamudeckun KIrNQ pereHepaTMBHONO LMKNa NapoCcuUioBon YCTaHOBKM.

74 Cxema peanbHoro pereHepatusHoro uukna NCY u ero nsobpaxeHune B guarpamme T-S.

75 YpaBHeHus TennoBoro 6anaHca nutaTensHoro 6aka n nogorpeBaTenen pereHepatneHoro unkna MNcCy.

76 XonogunbHas ycTaHoBKa, paboTatowas no umkny KapHo. XonogunbHbin KO3ULMEHT.

77 Linkn napoBon KOMMPECCUOHHOW XONOANSTbHON MaLUUHBbI.

78 Linkn Bo3gyLIHOM XONOANNBHOW MaLUUHbI.

79 ABCOPOLUMNOHHBIE XONOAUINBHBIE YCTAHOBKMU.

80 Linkn napoaxeKTopHOW XONOAMMAbHOW YCTaHOBKN.

81 LIvkn napokoMnpecCMOHHOIo TEMNMOBOro HAacoca 1 MapOKOMMPECCUOHHOMO SKOJOMMYECKU YUCTOrO TEMNSOBOro

Hacoca.




5.2.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4a4u, KEUCbl)

3apaHue Net.
[Ona wnpeanbHOro rasa TemnepaTypHbii KO3dduUMEeHT obbemHoro pacwupeHus Bp =1/273,15 Obin nonyyeH
npw n3obapHom Harpese oT 0 go 1°C. OnpegennTb Yncnosble 3HavyeHus Bp npu 200°C n 400°C.

3apaHue Ne2.

M3 komMBUHMPOBAHHOIO coMma rasoBor TypOvHbI BbITEKAKT MPOAYKTbI CropaHus npu gaeneHun P2= 0,13MlMa.
Mpu Bxoage B conno gaeneHue rasoB pasHo P1 = 0,1MlMa npn temnepatype 1200K. MaccoBbin pacxog, razoe m = 0,8
kr/c. WcteyeHne cuutatb aguabatHbiM, a nokasatenb aguabatel k = Cp/Cv = 1,35. lNpoayktbl cropaHua obnagatot
CBOWCTBaMM BO3dyXa. TpPeHMEM B KaHane Ccomnma U BXOOHOW CKOPOCTbi0 MpeHebpeyb. Onpenenutb MUHMMAarbHOE U
BbIXOOHOE CEeYeHUs Conna, a Takke Temneparypy rasos npuv BbIxo4e U3 conna.

5.3 MeTtoguueckue matepuarnbl, onpeaensiolme npoueaypbl oueHUBaHUs 3HaHUN, YMeHUI, BlageHumn
(HaBbIKOB 1 (MNWN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka ob6yyatoLerocsi K NpoMeXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUUM akagemMm4eckomn
3a00/MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOM aTTecTauuMuM perrnaMmeHTUMpPOBaHO JoKanbHbIM HopmaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTeCcTaLumn o0yYaroLLmnXCa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumMm no gUCUmnimnHe

YcTHasa + MncbmeHHasn + KoMnbloTepHOe TecTMpoBaHme NHasa

5.3.3 OcobeHHOCTU NpoBeAeHUA MPOMEXYTOYHON aTTecTauun No AMCLUNIIMHE

. B TeueHue cemecTpa BbIMONHATCA KOHTPOIbHbIE PaboThl;

. BO3MOXHOCTb MOMb30BaTbCs  CMPaBOYHbIMKM - TabnuuaMu, paspelleHHbIMU  criaigamm  CXem U
PUCYHKOB, KanbKynsiTOpoM;

. Bpems Ha noAroToBKy oTBeTa Mo GuneTy Ha sk3ameHe 45 MUHYT.

6. YHEBHO-METOOAMYECKOE N NUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
B.I.  3no6uH, C.B.|TexHnyeckas http://www.nizrp.nar
opba, T.1O. | TepmoamHamuka [TekerT]. M-80 062?5’0833']".?; v od.ru/metod/tsuitd/6.
KopoTtkoBa Y.2. BogaHon nap. Uwuknbl CFIlI%yIl(yFIT,D: _ Cr6.- 2016 pdf
Tel'lgOCI/IJ'IOBbI)é YCTaHOBOK: BLITO CI'IEISFYI'IT,EI,"
y4yebHoe nocobue
KpanHos, A. B., | TepmogmHamunka 7] Tomck: Tomcknin http://www.iprbooks
Mawkos, E. H. Tennonepegava. Yactb 1. NOAUTEXHNYECKUI 2017 hop.ru/84039.htmi
TepmognHammka yHuBepcuTeT
B.I.  3no6uH, C.B.|TexHnyeckas http://www.nizrp.nar
opban, T.HO. | TepmoanHamuka [TekerT]. M-Bo obpasoBaHus 1 od.ru/metod/tsuitd/5.
KopoTkoBa Y.1.  OCHOBHble  3aKOHbI Haykn P®, BLUT3 2016 pdf
TEPMOAMHAMMKN. Lnknbl cneryntg. — Crie.:
TENMoBbIX JBuraTtenen: BLUT3 CrerynTq
yyebHoe nocobue
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
C.B. Topb6ain, M.C.|TexHnuyeckas http://www.nizrp.nar
JlnnaToB TepMmoavHamumka  [TekcT] od.ru/metod/tsuitd/2
MeToOuYeCcKMe YyKasaHusa K o“ély;ZgoHBaay::HMP%ICBUJLSFI'OG 019_08_26 01.pdf
BbIMOMHEHNIO  KOHTPOSbHbIX Cr6rynTa,.- éﬂ6. : 2019
pabotr Aans  obyyarlmxcs BLUTO CM6ryMTA
WuctutyTa 6e30TpbIBHbIX
dopmM 06yyeHus




B.I' 3no6uH, C.B.|OnpegeneHne  OTHOLUEHUS http://www.nizrp.nar
op6an, M.C. | TennoemkocTen BO34yxa od.ru/metod/tsuitd/7.
JlnnaToB Cp/Cv [TekeT]: pdf

MEeTOAMYECKUE YKasaHust K

nabopaTtopHon paboTe no M-Bo obpasoBaHus 1

avucuunnuHe  « TexHu4veckas Hayku P®, BLUTO 2017

TepmogMHaMmka» ans cneryntq. — Cro.:

CTYOEHTOB WHCTUTYTOB BWTS CrerymnTa

SHEpPreTuKM n

aBTomaTm3aumu n

0e30TpbIBHbIX dhopm

o0y4eHus
Kosbipes, A. B. TepmognHamumka n Tomck: Tomckuin http://www.iprbooks

MonekynsipHas uamnka rocyapCTBEHHbIN hop.ru/13871.html

YHVUBEPCUTET CUCTEM 2012
yrnpaBneHus un
pPaanoanekTPoOHNKK, Irb
KoHTeHT

Komapos, A. A. TepmognHammka n Anmatbl: Kasaxckui http://www.iprbooks

cTaTucTuyeckas dpusmka. HaUMOHanbHbIN 2013 hop.ru/59892.html

PykoBOACTBO K  pelIeHWo | yHMBEPCUTET UM. arb-

3agad. Yactb 1 dapabun
B.I. 3no6uH, C.B.|NccneposaHue http://www.nizrp.nar
Fopban, 3.P. nues TEPMOANHAMMUYECKNX od.ru/metod/tsuitd//2

npoLieccos [TekcT]: .pdf

MEeTOAMYECKUE YKasaHust K

nabopaTtopHbiM paboTtam no M-Bo o6pasoBaHua n

ancunnnuHe  « TexHuyeckasi Haykn P®, BLUT3 2016

TepmoavHamunka» ans cnerynrh. — Cre.:

CTYAEHTOB WNHCTUTYTOB BWTS CNerymnTa

3HEpPreTuKM n

aBTomaTm3aumu n

06e30TpbIBHbIX dopm

0obyyeHus

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX CUCTEM

1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHas oubnunoteka BLUTS CIB MNYMNTL [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX OonblioONM TexHudeckon 6GmbnuoTtekn "Canmt TennoTexHuka" [SNeKTpPOHHbI pecypc].
URL:http://teplokot.ru/
6.3 MNepeyveHb NULIEH3MOHHOro U CBOGOAHO pacnpoCcTPaHAEMOro NPorpaMMHOro obecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Ownarpamma HS gnsa Boabl 1 BogsHoOro napa v2.5
6.4 OnucaHue maTepuanbHO-TEXHUYECKOM 6a3bl, HeO6GX0AMMON ANA OCYyLEeCTBIeHUs obpa3oBaTeNibHOro
npouecca no AucumMninHe
AyauTopus OcHalleHue
MynbTuMeannHoe obopyaoBaHue, cneunanuanpoBaHHas mebenb, gocka
JlekunoHHas ¥ A pyA 4 P A
ayguTopust
MynbTrmeauinHoe obopyaosaHue, cneuuanuanpoaHHas mebenbs, focka
YyebHasa ayguTtopus
JlabopaTopHble YCTAHOBKM ANS  WCMbITAHUSt  Pa3NUYHbIX  KOHCTPYKUMIA  TEMNOOOMEHHbIX
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annapaToB, nabopaTopHas ycrtaHoBka TennocHabxeHne ¢ MICO, nabopaTopHbii CTeHZ Mo
nccnefoBaHuio TepMoAVHaAMUYECKMX NPOLECCOB
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JlabopaTopHass  ycTaHOBKa AN ONpPedeneHusl OTHOLIEHUS  TEemnyoeMKoCTen
KanopumeTp Ans onpeaeneHust obLLen XXeCTKOCTU, TEPMOCTAT BUCKO3MMETPUYECKUI

BO3/1yXa,




