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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb aucumnnuubl: CdopmupoBaTb KOMMNETEHUMM oby4varollerocs B 00OnacTu TEMMOSHEPreTUkU Wu
TENNOTEXHUKM, CBA3AaHHOW CO 3HaHMAMM OyHOAMEHTanbHbIX 3aKOHOB, SIBIISIIOLMXCA OCHOBOW (PYHKLMOHUPOBAHUS
TENMOBLIX MaLUMH M annapaTtoB, NPeAcTaBneHnaMn o paboumx npoueccax, NpoTeKarWmxX B TENMOBbLIX MalUMHAX U UX
3(pPEKTMBHOCTH, O CBOMCTBAX paboyumx TeN n TENNIOHOCUTENEN.

1.2 3apaun gUCUUNIIUHBI:

e OBnagetTb OCHOBHbIMW MOHATUSIMU TEXHWYECKOW TepPMOOUHAMWUKUA, TEPMUHOMNOIMEN, 3aKOHaMu, OCHOBHbIMU
TepMOoAMHaMNYECKMMM NPOLIECCaMM, NPOTEKAOLWMMM B TENOBLIX MalUMHaX.

e YMeTb nonb3oBaTbCsA MeToA4aMy pacyeTa TepMOAMHAMUYECKMX MPOLECCOB W  3KCMEePUMEHTarbHOro
onpegeneHnsi CBOMCTB paboymx Ten n TENNTOHOCUTENEN.

* YCBOWTb OCHOBHbIE HanpasreHus NoBblWeHNss 3EKTUBHOCTM TEMNMNOBbLIX MaLUMH U annapaTos.

* [lpogeMoHCTpMpOBaTL anropuTM pacyeta OCHOBHbIX TEPMOOVUHAMUYECKMX NMapaMeTpoB, C MCMONb30BaAHUEM
NPYKIagHoOro NporpaMmmMHoro obecneveHus, Ans onpegeneHus nokasarenen aPdeKTUBHOCTY.

e [lpuBWNTb CMOCOOHOCTUM K CaMOCTOATENbHOMY MPUOOPETEHUIO M  WCMOMNb30BAHWMIO B  MNPaKTUYECKOW
OEeATenbHOCTU HOBbIX 3HAHWUA U YMEHWUIA.

1.3 Tpe6oBaHuA k npeaBapuTeNnbHON NOAroTOBKe 0Gy4atoLlerocs:

MpeaBaputensHas MNOArOTOBKA npednonaraeT cosgaHWe OCHOBbl AN POPMUPOBAHUSA  KOMMETEHLWN,
yKasaHHbIX B M. 2, MPU U3y4EHUU OUCLMMIIUH;

dusmnka ansa TennoaHepreTnkoB

MmpporasognHammka

BeeneHune B cneumanbHOCTb

Xumumsa

MaTtepunanoBegeHne, TEXHONOMMM KOHCTPYKLMOHHBIX MaTepranos
MaTtematuka

OneKTpoTEXHUKA M SNEKTPOHMKA

dunsmka

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlNK-3: Cnoco6eH aeMoHCTpMpOBaTbL NPMMEHEHME OCHOBHbLIX CNOCOGOB Nosy4eHus, npeobpasoBaHus,
TpaHcnopTa U UCNOJIb30BaHUA TENNOTbI B TENJIOTEXHUYECKUX YCTaHOBKaxX U cuctemMax

3HaTb: OCHOBHbLlE 3aKOHbI TepMoaAMHaMUKKN; OCHOBHble TepMoAUMHaAMU4YeCkne COOTHOLUEHUA; Tennodamawqecme
CBOWCTBA pa6ow|x Ten, TepMmogunHamMmnyeckme npouecchl, UMKIbl U X NoKasaTesun.

YMeTb: ncnonb3oBatb 3HaHUA Tennodamsmqecmx CBOWNCTB pa6o*mx TEN Npu pacdetTax TenyioTeXHN4YeCKnXx yCTaHOBOK U
CUCTEM; NOHMMATb OCHOBHbI€ 3aKOHbl TEPMOANHAMUKN N TEPMOONHAMUYECKUX COOTHOLLEHWUN.

Bnapetb: pacyeTamun TepmognHamMn4ecKkmnx npoueccos, LUKINOB N UX nokasarenen.

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

CP MHHOoBAaL.

Jlek. Mp. Jab. (4acs) dopmbl
(4achbt) | (4achl) | (4achl) 3aHATUN

HaumeHoBaHWe u cogepxaHue pasgenos,
TEM U y4eBHbIX 3aHATUN

CewmecTp
(kypc ons
3A0)

Paspen 1. OcHoBHbIE 3aKOHbI
TePMOANHAMUKN.

Tema 1. Mpeomet TEXHUYECKON
TEepMOAMHaMUKKN U ee 3aayun.

BeeneHue; OCHOBHble NMOHATUSA "
onpeaenenus; npeameT n meton| o,
TEXHUYECKOM TEPMOANHAMUKY; 05 05 8
MexayHapogHas cuctema eguHuy, (CW); ’ ’
OCHOBHbIE TepMoanHaMmnyeckme
napameTpbl COCTOSIHMS;
TepMoaMHaMumyeckas CUCTEMA;
TEPMOAMHAMUYECKUA NPOLIECC; TEMI0Ta U




Tema 2. YpaBHEHUSA COCTOSHUSA WOeanbHbIX
rasos.

OcHoBHble 3aKOHbI naeanbHOro rasa;
YPaBHEHNE COCTOSIHUSA uaearnbHbIX ras30B;
yHUBEpcanbHoe ypaBHEHne COCTOSHUSA
naeanbHoro rasa.

Tema 3. Cmecb naeanbHbIX rasos.

OcHoBHble  CBOMCTBa  ras3oBbIX  CMeCeMn;
cnocobbl 3agaHMa CMecu rasoB; rasoBasi
NOCTOSIHHas CMECW rasoB; CpedHsAa MOnsipHas
Macca CMEeCHU rasoB; napunanbHble JaBMeHMUs.

Paspen 2. PeanbHble rasbl. [lepBbii 3akoH
TEPMOANHAMUKU.

Tewma 4. PeanbHble rasbl.

CeonctBa peanbHbiX [as3oB; ypaBHeEHue
COCTOSIHUSA BaH-pep-Baanbca; aHanu3a
ypaBHeHua BaH-gep-Baanbca; ypaBHeHue
COCTOSIHUA  Ans  peanbHbiX rasos  M.I.
Bykanosnua n N.U. HoBukoBa; TemnepaTypHble
KO3 PULMEHTDI.

Tema 5. lNepBbI 3aKOH TEPMOUHAMUKN.
3aKkoH COXpaHeHWs U MpeBpalleHus 3Hepruu;
BHYTPEHHSASA 3Heprus; aHanuTu4eckoe
Bblpa)keHne paboTbl npouecca; obpatumbie 1
HeobpaTMMble  MpPOLECChl;  aHanuTM4eckoe
BblpaXXeHNe NepBOoro 3akoHa TePMOOUHAMUKM;
SHTanbNus.

Paspgen 3. TennoemkocTb rasos.
TepmoguHammyeckmne npoLeccehbi.

Tema 6. TennoeMKoCTb ra3oB. QHTPONUS.

OcHoBHble onpeaeneHns; yaenbHas
(maccoBasl), obbemHas " MonsipHas
TEMNOEMKOCTH rasos; aHanuTuyeckune

BblpaxeHuss ansa Ttennoemkocten Cv un Cp;
NeMeHTbl  MOJIEKYMAPHO-KMHETUYECKON 1
KBaHTOBOW TEOPWUA TENITOEMKOCTU; UCTUHHAA U
cpenHss TEN0EMKOCTH; OTHOLLEHME
Tennoemkocten Cp u Cv; onpegeneHune Qv un
Qp A4na uvpgeanbHbIX rasoB no Tabnuuam
TENNOEMKOCTEN; TEnoeMKoCTb cmecen
naeanbHbIX rasoB; MPUONWXKEHHbIE 3HAYEHUS
TENNOEeMKOCTEeN;  3HTPOMWSA.  BblYWUCIIEHME
QHTPOMMM naeanbHOro rasa anst o6paTMmMbIX K
HeobOpaTMMbIX npoueccoB; TenmoBas T-S
anarpamma. JlabopaTtopHasi pabota  Ne1
"Onpepenenuns oTHoLeHWs TennoemkocTen Cp
K Cv"

Tema 7. TepmoanHammnyeckue npoLecchbl
naeanbHbIX ra3os.

OOwwme Bompocbl MccneaoBaHUsi NPOLIECCOB;
M30XOpHbIA npoLecc; u3obapHbi MNpoLect;
N30TEPMUNYECKNI npovecc; agnabaTHbIN
npoLecc; NONUTPOMNHbIE NPOLIECCHI.
JlabopaTopHasi pabota Ne2 "MccnepoBaHue
n3otepMmmyeckoro mnpouecca”, JlabopaTopHasi
pabota Ne3 "MccnepoBaHue un3obapHOro
npouecca”, JlabopatopHaa pabota Ne4
"WcecnepoBaHue N30XOPHOro npouecca”,
JlabopaTtopHaa pabota Ne5 "WccneposaHue
anmnabatHoro npotecca”.

Pasgen 4. BTopoii 3akoH TepMOgUHaMUKN.

1 0,5 8
1 1 10
0,5 0,5 6
0,5 0,5 8
1 0,5 11
15 05 18




Tema 8. BropoWi 3akoH TepMOANHAMUKMN.
OCHOBHblE  MOMOXEHUsT  BTOPOro  3aKoHa
TepMOANHAMUKY; KpyroBble
TepMoanHaMmn4yeckue npoLecchbl, UMN LMKIbI;
TepMUYECKUI Krg 7] XONOAUIbHbIN
KO3(p(PMLMEHT UMKIOB; NPSAMON U 0OpaTHbIN
obpatumbin  umkn  KapHo; Teopema KapHo;
cBoncTBa obpaTvMbIX U HEOBPATUMbIX LMKIMNOB
M MaTemMaTU4eckoe BblpaXeHue BTOPOro
3aKoHa TepMOANHAMUKM.

Tema 9. OHTponMa TepMOOUHAMUYECKMX
npoLLeccoB.

M3meHeHus aHTponun B oBpaTuMbiX U
HeobpaTMMbIX npoweccax; 0006 LLEHHbIN
(pereHepaTuBHbIN)  umkn  KapHo; npuHUMN
BO3pacTaHUs 3HTPOMUU U (PU3UYECKNIA CMbICTT
BTOPOro 3aKoHa TepMOAMHaMUKY;
MaKCMMarbHas paboTa; 3Kkceprus.

0,5

0,5

10

Pasgen 5. WcteyeHne u pgpoccenupoBaHue
rasoB W NapoB.

0,5

0,5

11

Tema 10. VcTteueHune rasos n napos. [NepBbii
3aKOH TEPMOANHAMMUKM B NPUMEHEHNN K NOTOKY
OBWXyLlerocs rasa; paboTta npoTankuBaHus.
OanbHelillee pas3BuMTUE YpaBHEHWUS MNEpPBOro
3aKOHa  TepMOAMHaAMWKM  Anis NoTOKa;
pacnonaraemas paboTta npu MCTeYeHWW rasa;
agmabaTHbI  Mpouecc  MCTeYeHus  rasa;
NUCTEYEHME KamnemnbHOW >KWOKOCTW; CKOpPOCTb
NUCTEYEHMS1 M MaCCOBbIN pacxod uaearbHOro
rasa u3 CyxXuBalwLlerocsa conna; aHanus
ypaBHEHUS MacCcoBOro pacxoga wuaeanbHOro
rasa M KpuUTMYECKOe [aBneHue; KpuTudeckasi
CKOpPOCTb n MaKCUMarnbHbI pacxon
naeanbHOro rasa; OCHOBHbIE YCMOBUSI TEYEHUS
naeanbHOro rasa Mo KaHamam nepemMeHHOro
CcedyeHus; cnyvam UCTevYeHus naeanbHOro rasa
M3  CYXMBAWOLWErocs  COMna;  MCTevYeHue
naeanbHOro rasa U3 KOMGMHMPOBAHHOIO conna
INaBans; ncrtedyeHne rasoB C Yy4ETOM TPEHUS;
ncTevyeHme BOAAHOro napa.

Tema 11. [poccennpoBaHne rasoB M Napos.
CMeLLEeHue rasos.

[poccenvpoBaHne rasa; ypaBHeHWe npolecca
OpoccenvpoBaHns; UCCrnedoBaHWe npolecca
apoccenvpoBaHus.  adppekt  [koyna  —
ToMCOHa,; JpoccenvpoBaHue Bah-
aep-BaanbcoBa rasa; KpuBas MHBeEpCUw;
ApoccenvpoBaHne UM MaTue BOOSHOro napa;
CMELLUEHNEe Tras3oB; W3MEHEHME SHTpoNun
ngeasnbHbIX Ta30B MPU CMELLIEHUN.

0,5

0,5

14

WUtoro B cemecTpe (Ha kypce ansa 3A0)

0,5

0,5

11

KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH)

115

2,5

6,5

Paspen 6. BogsHow nap (peanbHbiii ras).

Tema 12. BogsaHow nap (peanbHbili ras).
OcHoBHbIE NOHATUSA " onpeaeneHus;
avarpamma p — t BOASHOro nmapa; npouecchl
nogorpeBa XWAKOCTW, napoobpasoBaHus W
naponeperpeBa; CyXOW HaCbIWEHHbIW nap;
BIaXXHbIN HacbILLEHHbIN BOASIHON nap;
ypaBHeHue KnanenpoHa-Knaysuyca; npouecc
neperpesa napa;

20




Tema 13. TepmoagnHamumyeckme npoLecchl B
napax.

Owarpammbl T-s 1M h-s BogsHoOro napa;
TepMogMHaMn4eckme npoLecchl B napax.

Pasgen 7. LInknbl napocmnoBbiX YCTAHOBOK.

Tema 14. Unknbl napocmnoBbiX YCTAHOBOK.
OCHOBHOM LMK NapoOCUITIOBOM  YCTaHOBKM
(unkn PeHkuHa) Ha neperpetom nape 6e3
yyeTa paboTbl Hacoca; Tepmuyeckun K1
uukna PeHknmHa ¢ yvyetom paboTbl Hacoca;
yaenbHbIM  pacxog napa W Tennotbl;
OTHOCUTESbHbIA BHYTPEHHUN 1 aBCOMOTHbLIN
K.

Tema 15. Cnoco06bl NoBbILLEHNSA
Tepmuyeckoro KM napocnnoBon yCTaHOBKMU.
BnusaHue HavasbHbIX 7 KOHEYHbIX 0,5 1 15
napamMeTpoB napa Ha Tepmudeckun Krl
MCY; BTOpUYHLINA Neperpee napa.

Paspgen 8. OcHoBbI TennogukaLmm.

Tema 16. OcHoBblI Tennodgukaumnu.
KombuHmpoBaHHas BbipaboTka TennoBon u
3MEKTPUYECKON IHEPTUM.

TennoBon 6anaHc KOHOEHCAaLMOHHOMN
NapoCuUnoBOX YCTaHOBKM; TennoBon BanaHc
TennodukaLoHHON rncy; 1 1 15
TennodukaunoHHble uUuknbl; umkn TMCY ¢
YXYOLEeHHbIM BakyyMOM B KOHAEHcaTope;
umkn TICY ¢ npoTuBOAaBrEeHYECKMMU
TypOuHamu; uunkn MNMCY ¢ TypbuHamm ¢ aByms
W OOHWM PEryavMpyeMbiM 0TOOpamMu napa.

Tema 17. PereHepaTuBHbIN umkn
NapocunoBOn YCTaHOBKMW.
TepmoguHamudeckmn KINO pereHepaTuBHOro
LUMKNa napocuIioBOW YCTaHOBKW; ypaBHEHWE
TennoBoro 6anaHca nuTaTenbHoro Oaka wu
nogorpeBaTenen.

0,5 1 12

Pasgen 9. LUuknbl  xonogunbHbIX U
TENNOHACOCHbIX YCTAHOBOK.

Tema 18. Luknbl xonogunbHbIX MawuH W©
YCTaHOBOK.

Linkn napoBoWu KOMMNPECCUOHHOMN
XOMOAUSNBHON  MalUWHbI; LMK BO3AYLIHOW 0,5 1 15
XONoAUIbHOM  MaluHbl,  abcopbuNOHHBbIE
XOnoAunbHble YCTaHOBKW; LMKn
Napo3KEKTOPHOW XON0ANITbHON YCTAHOBKN.

Tema 19. LiMknbl TENNOHACOCHbBIX YCTAHOBOK.
Livkn  napoKOMMpPEecCUOHHOro  TEMMOBOro
Hacoca; LMK NapoKOMMNPEeCCUOHHOro
SKOMIOrMYECKM YMCTOro TENSI0BOro Hacoca.

0,5 1 15

Wtoro B cemecTtpe (Ha kypce ans 3A0) 6 8 121

KOHch'I bTaunn N NPoOMeEXyTo4YHasA

2,5 6,5
aTTectaums (Ok3ameH)

Bcero koHTakTHas paborta n CP no

39 249
AUCLMMNNMHE

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTposaHne y4ebHbIM NiiaHoOM He NpegycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMU ATTECTALUU



5.1 OnucaHue nokasarenemu, KputepueB N CUCTeMbl OLleHNBaHUA pe3ynbTaToB OGy‘-IeHVI;I

5.1.1 NokasaTtenu oueHUBaHUA

Kon
KoMneTeHummn

MokasaTenu oueHnBaHNs pe3ynbTaTtoB O6yHeHI/IF|

HaumeHoBaHMe OLEeHOYHOro
cpencTea

Obyuvarowmics:

CXeMbl, TepMoaunHamMmun4yeckme npouecchl,
napamMmeTpbl TEXHUYECKOro COCTOAHUA,

LMKIbI;

2. WcnonbayeT OCHOBHbIE
TepMOAMHAMUYECKME COOTHOLLEHMS,
pabounx Ten Ansg pacyeta napameTpoB paboTbl

3aKOHbI

Orl1K-3

nX NnokasaTenew;

1. ,D,eMOHCTpVIpyeT YMEHUEe YnTaTb U paapa6aTb|BaTb TEeXHOJ1orn4yeckme
ymeeT oueHumBaTb
pacno3HaBaTb

HapyI.IJeHI/IIZ B pa60Te TennoTexHN4YeCKNX yCTaHOBOK U CUCTEM.

TepMoaMHMMN4Yeckne ceomncteall.
COCTOSIHUS TENJIOSHEPreTUYECKOro 06opyaoBaHMsA N YCTPONCTB. 2.
3. YmMeeT onpegenaTtb nocnefoBaTerNibHOCTb HEOOXOAMMbBIX AENCTBUN

npu BbINOJIHEHNX pacyeToB TepMOoANHaMMNYEeCKNX npoLeccos, LMKNOB U

4. BnageeT MmeToamKkon pas3paboTky TEXHUYECKMX YCIOBUA U peLLEHWUN

Ha TEXHONOrM4Yyeckne W3MEHEHUS!, PEKOHCTPYKLUMIO, TEeXHUYeckoe
nepeBoOOpYXeHue n MOAepHU3auuto TennoTeXHNYECKoro
obopynoBaHus;

NPUYUHbI

TEPMOOVNHAMMKMN,
Bonpocbl
cobecenoBaHus.

YCTHOrO
N TEXHUYEeCKoro
MpakTuko-
OPWEHTUPOBaHHbIE 3afaHNs

5.1.2 Cuctema n KpuTEpuUM oLeHMBaHUSA

Kputepum oueHnBaHna chopMMpOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHuBaHus
YcTHoe cobecenoBaHme

MucbmeHHas paboTa

OO6yuvatowmincsa nokasbiBaeT BCECTOPOHHEE
" rnybokoe 3HaHue OCHOBHbIX
TEPMOLMHAMMYECKMX 3aKOHOB, CBOGOOHO
OPUEHTMPYETCS B OCHOBHbIX MOHATUSAX,
TEPMUHAX U onpefeneHusx npu oTeeTe;
ycBown OCHOBHY0 n 3HaKoM c
[OMNOSTHUTENBHON  NUTepaTypon; MOXeT
0OBACHUTL B3aMMOCBS3b
TEepMOAMHaMMYEeCKUX  MpouUeccoB  Ans
nocnegytouien npogeccnoHansHom
0edATenbHOCTW; MNposiBNAEeT  TBOPYECKMe
CMOCOOHOCTM M LUMPOKYK 3pyauunio B
ncnonb3oBaHuM yyebHoOro matepuana.

5 (oTnnyHO)

Obyvalowmmnca [eMOHCTPUpYeT npaBunbHOE
NoHMMaHue YCrnoBus  3adaun, BrageHue
HaBblkamMy ero aHanu3a, Bbldopa HYXHbIX
3aKOHOB M QOpMYn Lf1sl ee peLleHusi, 3HaHue
pasMepHOCTEN TEPMOAUHAMUYECKUX BENUYMH.
YMeeT npuMeHATb MaTemMaTuyeckuii annapart
AN peanusauuy NnaHa pelleHust 3agadn u,
€Cnn 3To He0OX0AMMO, MOXET NPeaCcTaBUTb €ro
rpacumyeckn. lMonyumn npaBuibHbIA OTBET MU
MOXET ero MHTePNpPeTUpPOBaTh.

Obyuyatowmnca nokasblBaeT LOCTATOYHbIN
YPOBEHb 3HaHUN OCHOBHbIX
TEPMOAMHAMUYECKNX 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbLIX MOHATUAX WU
onpeaeneHnsax TepMOAMHaMUYECKMX
NpOLIECCOB; YCBOWUIT OCHOBHYIO NUTEPaTYpY;
[OMyCKaeT He3HAYMTENbHbIE MOMPELUHOCTH

4 (xopoLwuo)

OO6yvaroLminca OeMOHCTpUpyeT AoCTaTo4HOe
NOHWMaHWe YyCrnoBWA  3adaun, BnageHue
HaBblkaMW €ero aHanusa, BbiGopa HYXHbIX
3aKOHOB U hopMyn ONS ee pelleHus, 3HaHue
pasmepHOCTell TEPMOANHAMUYECKUX BEMNUYMH.
[lonyckaeT He3HauuTenbHblE MOrPELIHOCTY NpK
npUMeHeHUM mMaTemMaTU4YecKoro annapara ans

npu oTBeTax Ha BOMNPOCHI
peanusauuu nnaHa peweHns 3agauv Monyunn
9K3aMeHaLNOHHOIro 6uneTa " .
NpaBUIbHBbIN oTBeT " MOXeT ero
[OMNOJSTHUTENbHbIE BOMNPOCHI
WHTepnpeTMpoBaTh.
npenoaasarens.
O6yuatowuics nokasbiBaeT 3HaHKA .
OO6yyatowmincs OeMOHCTPUPYeT OocTaTo4vHoe
y4yebHOro MaTtepuana B MWHMMAarbHOM
) MOHVMaHWe  YCroBUs  3adauv, BrageHue
o6beme; MOXeT copmynunpoBatb
HaBblkamMy ero aHanusa, Bblbopa HYXHbIX
TepMOAMHAMUYECKME 3aKOHbI, MOHATUS W
3aKOHOB U (hOpMyn ONSl ee pelueHusi, 3HaHue
onpepneneHus TepMoanHaMUYECKUX ~
pasMepHOCTEeN TEPMOANHAMUYECKUX BENUYUH.
3 (yaoBneTBOpUTESNbLHO) |npoueccoB, HO nNpu 3TOM, Jonyckas

GonbLIoe KONIMYECTBO HEMPUHLMNMANBbHBIX
OLMBOK; 3HAKOM C OCHOBHOW NUTepaTypoi;
JOMyckaeT CyLleCTBEeHHble OwWWbku B
OTBETE Ha 3K3aMeHe, HO MOXEeT YCTPaHUTb
WX Mo PYKOBOACTBOM MpernofaBaTens

,D,OI'IyCKaeT He3Ha4uunTesbHbl€ NOrpeLHOoCTN Npn
NpUMEeHeHn mMatemMaTun4ecKoro annaparta ansa
peanu3aunn nnaHa peweHuna dagayn |-|OJ'Iy‘-IVIJ'I
ﬂpaBI/IJ'IbeIIZ OTBeT, HO ncnbiTbiBae€T
3aTpygHEeHunAa ¢ ero MHTepnpeTaumeVl.

Obyvalowmiica He wnMeeT [OCTATOYHOroO

YPOBHSA 3HaHWS OUCUMUMMMUHbBI, HE MOXeT
cchopmynmMpoBaTb OCHOBHble

2 (HeyOoBMETBOPUTESNBLHO) opmynmp .
TepMoavHaMU4Yeckne  3aKOHbl;  MNIOXO

OpUEHTUPYyeTCA B OCHOBHbLIX MOHATUAX WU
onpepeneHnax; ninoxo 3Hakom C

Obyvalowminca BHUKAET B CMbICIT YCIOBUS
3agayn, NOHMMaeT NnaH ee peLleHus, ogHako,
He MOXeT B MOMHOMW Mepe C MOMOLLbIO
MaTeMaTU4yecKoro arnnapaTta peanusoBaTb ee
peLueHue. He 3HaeT pa3mMepHOCTH
TePMOAMHAMMNYECKMX BEMNUYNH, HE MOXET




OCHOBHOW nuTepaTypol; nOonyckaeT npu
oTBETE Ha OK3aMeHe CyLIeCTBeHHble
OLUNGKN N HEe MOXET YCTpaHUTb WX Aaxe
non pyKoBOACTBOM MpenoaasaTens.

coenatb PUCYHOK Ui CXeMy, MNOACHALWYH
peweHune 3agayn. O6yqarou.|.m7|c;| OTKa3bliBaeTCA
BbINONMHATbL 3agaHune

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEOGX0ANMbIEe ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB
Kypc 2
1 CwmelueHue rasoB. VIaMeHeHne 3HTpoNUKN naearnbHbIX ra3oB NPy CMELLEHNUN.
2 [poccenvpoBaHne BOASIHOIoO napa.
3 [poccennpoBaHune BaH-gep-BaanbcoBa rasa. Kpmeas nHeepcum.
4 WccneposaHue npouecca gpoccenupoBaHus. AddekT xkoyna-TomncoHa.
5 [poccenvpoBaHue rasa. YpaBHeHue npouecca ApOoCCenMpoBaHus.
6 cTeyeHune rasoB ¢ yueTom TpeHus. VicteveHne BogsaHoro napa.
7 NcTeyeHne ngeansHoro rasa u3 kombuHmpoBaHHoro conna Jlasans
8 Cnyyan ncredeHns ngeanbHOro rasa 13 cy>aroLlerocs conna
9 OCHOBHbIE YCMNOBWS TeYEHUS naeanbHOro rasa no KaHanam nepeMeHHoro ceveHus
10 Kputnyeckasi CKopoCTb U MakcMMaribHbI Pacxof MaearnbHOro rasa
11  |AHanu3 ypaBHEHUs MacCOBOro pacxoaa uaearnbHOro rasa u Kputudeckoe AaBrneHue
12 CKOpPOCTb UCTEYEHNSI U MACCOBbIV pacxo uaeanbHOro rasa us cyxatolerocs conna
13 ApunabaTHbIn Nnpouecc ucteyeHus rasa. MicteueHme kanenbHOM XUAOKOCTU
14 Pacnonaraemas pabota npu ncre4yeHun rasa, ee pacyeT
15 PaboTta npotankueaHus. [lanbHellwee pa3BuTue ypaBHEHUS NEPBOro 3aKoHa TEPMOANHAMUKM A4S NOTOKa
16 MepBbili 3aKOH TEPMOANHAMUKM B MPUMEHEHUN K NOTOKY ABUXKYLLErOCA rasa
17 MakcnmaneHas ?a60Ta. MoHsITWE akceprum, NoTepm paboTocnocobHOCTM B HEOBpaTMMbIX NpoLeccax u
akcepreTmyeckun K
18 dopmynunpoBka 1 usmyeckas CyLiHOCTb BTOPOro 3aKkoHa TePMOAMHAMMUKU
19 O606LLEeHHbIN (pereHepaTUBHbIN) Lk KapHo
20 N3ameHeHne sHTponun B 0BpaTuMbIX U HEOBPaTUMbIX NpoLieccax
21 CeolicTBa 06paTuMbIX U HeoOpaTuUMbIX LMKNOB. MaTeMaTu4eckoe BblpaeHne BTOPOro 3akoHa TepMOAUHAMUKM
22 Teopema KapHo
23 O6paTHbI obpaTnmbin uukn KapHo n ero tepmudecknin K
24 Mpsamon obpaTtnmMbin umkn KapHo
25 Tepmudeckun KIMO n xonognnbHbIn KOSHMOULNEHT LUKINOB
26 OCHOBHbIe NOSIOXXEeHNS1 BTOPOro 3akoHa TepMoanHamMuku. KpyroBble TepMognHaMmyeckmne npouecchbl U LUKMbI
27 ApnnabaTHbIN U NONUTPONHbIE NPOLECCHI
28 N306apHbIn 1 M30TEPMUYECKNIA NPOLECCHI
29 O6wwme BONPOCHI NCCrefoBaHNs TEPMOGUHAMNYECKUX NPOLLECCOB naeanbHbIX ra3os. V30XopHbIv npouecc
30 N3o6paxeHne n conoctaBneHne TennosbIx npoueccos B Pv u Ts — guarpamma
31 OHTponus. BbluncneHne aHTponNun naeanbHOro rasa ans obpatumbix U HeoOpaTUMbIX NPOLLECCOB.
32 TennoemkocTb cMecel naeanbHbiX ra3oB. [pnbnmxeHHble 3Ha4YeHMA TEMNOEMKOCTEN
33 Onpegenexve qv 1 gp 4ns uaeanbHbIX ra3oB No Tabnuuam TennoemMKocTen
34 WcTuHHas n cpeaHss Tennoemkoctn. OTHowweHne Tennoemkocten Cp n Cv
35 OnemMeHTbl MONEKYNsAPHO-KUHETUYECKO U KBAHTOBOW TEOPUIA TEMNSIOEMKOCTMN
36 |AHanutnyeckue BblpaxeHusa ansa tennoemkocten Cv u Cp. 3aBUCUMOCTb TEMNIOEMKOCTM OT TeMnepaTypsbl
37 OnpegeneHns yoensHom (MaccoBolt), 06 bEMHON 1 MOMSIPHON TEMIOEMKOCTM ra3oB. VIx B3anMocBsi3b
38 BHYTpeHHsIA SHEpPrnsi  SHTanNbMNMsA Kak aHepreTMyeckne OyHKLUM COCTOSTHUA naearnbHoro rasa
39 O6Luee aHanUMTUYeCKoe BbIpaXKeHe NepBOro 3akoHa TePMOANHAMUKM
40 O6paTtrMble 1 HeoBpaTMMble TEPMOANHAMMUYECKUE NPOLIECCHI
41  |AHanuTuyeckoe BbipakeHne paboTkl npolecca
42 3aKoH COXpaHeHus1 U NpeBpaLLeHNs 3Heprnn. BHyTpeHHsa sHeprust
43 YpaBHeHune cocTosHWS Ans peanbHbix ra3os M.I1. Bykanosuya n .M. Hosrkosa
44  |YpaBHeHue BaH-gep-Baanbca B npuBeaeHHbIX NapaMeTpax CoCTosHuS. Kputuyeckue napameTpbl BeLecTBa




45 Pv-gnarpamma npu ¢pa3oBbix nepexodax XnakocTu 1 rasa (gunarpamma Haptoca)

46 AHanus ypaBHeHus BaH-gep-Baanbca

47 YpaBHeHue cocTosiHnsA BaH-aep-Baanbca

48 |TepmognHaMmnyeckne CBOMCTBA pearbHbIX ra3os

49 |CpepHasa monsipHasd Macca cMecu rasoB. [NapumnanbHble AaBneHus

50 [[a3oBas NOCTOSAHHasA CMecH rasos

51 Cnocobbl 3agaHns cmecy ra3oB. 3akoH [lanbToHa

52 OcCHOBHble CBOMCTBA ra3oBbiX CMecen

53 |YHuBepcanbHoe ypaBHEHUe COCTOSHMSA aeanbHoro rasa. YHuBepcarnbHas ra3oBas MOCTOsIHHas

54  |YpaBHeHVe COCTOSIHUA naeanbHbIX ra3oB. YaernbHasi ra3oBasi NOCTOSAHHAs

55 MoHsiTne 06 naeansHom rasze. OCHOBHbIE 3aKOHbI MAgarbHbIX ra3oB

56 TepmoguHamunyeckoe paBHoBecne. PaBHOBeCHbIE N HEpaBHOBECHbIE TepMoanHaMmyeckoe paBHOBeCHE.
PaBHOBeCHbIE 1 HEpaBHOBECHbIE

57 |Tennota n paboTa, kak pasHble (hopMbl Nepegadn aHeprum

58 [TepmoamHamuyeckmii npouecc. HanmeHoBaHve 1 onpegenstowmne npu3Hakm

59 |OnpegeneHusa n CBOWCTBa TEPMOANHAMUYECKUX CUCTEM

60 |OcHOBHble TEpMOAMHAMMYECKME NapaMeTpbl COCTOAHUS. EanHuubl nameperus B cucteme CU.

Kypc 3

61 T-p — onarpamma hasoBbix nepexofos BellecTBa. OCHOBHbIE NOHATUSA U onpegeneHns npoueccos (a3oBbliX
nepexonos.

62 p-V - Anarpamma BoAsHOro napa.

63 Mpouecc nogorpeBa xungkocTtu. Mpadmk nogorpesa xmnakoctn B T-S KoopauHaTax.

64 Mpouecc napoobpasoBaHus. BHeLIHASA 1 BHYTPEHHSAS TENNOTbl Napoobpa3oBaHus.

65 |Cyxow HacblWweHHbIV nap. [MonHas TennoTa Cyxoro HacbILLeHHOro napa. Tabnuubl Cyxoro HacbILLEeHHOro napa.

66 BnaHbI HacbILWEHHbIV BOAsHOM nap. [NapamMeTpbl BNa)KHOro HacCbILWEHHOro napa.

67 YpaBHeHune KnanevpoHa-Knayanyca.

68 Mpouecc neperpesa napa. [NMapameTpbl neperpeToro napa.

69 [Ounarpamma T-S BoasiHoro napa.

70 [Ounarpamma h-S BogsaHoro napa.

71 N30x0opHbI U n306apHbI TepMOAUHaMMYECKue npoLecckl BOAAHOro napa.

72 N3oTepmnyecknii n agmabaTtHbIi TEPMOAMHAMMYECKME NMPOLLECChl BOAAHOrO napa.

73 OCHOBHOW LMK MApOCKIOBOI YCTAHOBKM (LMK PeHkMHA) Ha neperpeTom nape 6e3 yyeta paboTbl Hacoca.

74 Tepmudeckuit KMNO umkna PeHkrHa ¢ yyeToM paboTbl Hacoca.

75 YaenbHble pacxogbl napa v TennoTbl. OTHOCUMTENbHbIN BHYTPEHHWUIA 1 abcontoTHbIn KM unkna PeHkuHa.

76 BnnsiHne HauanbHoro gasnenus P1 Ha Tepmnyeckmi KM MCY.

77 BnusHune HavyaneHowm TemnepaTypbl napa T1 Ha Tepmudeckuid KMNO MCY.

78 BnusiHue koHe4vHoro gasneHus P2 Ha Tepmudeckuin KN4 Ncy.

79 MyTn noBbiweHusa Tepmmyeckoro KO napocunoBbix yCTaHOBOK. BTOpuyHbIV neperpes napa.

80 Tennoson 6anaHc KOHAEHCALMOHHOW NapoCHITOBOM YCTaHOBKM.

81 Tennoson 6anaHc TennNoMUKaLMOHHON NAapOCUITOBON YCTAHOBKU.

82 TennodukaumoHHble Lnknbl. Linkn MNCY ¢ yxyaweHHbIM BakyyMOM B KOHAEHcaTope.

83 Lnkn MCY c npoTtuBogaBneHyecknmn  TypbuHamm (TypOuHbl Tuna «P»).

84 Linkn MCY c typbuHamu ¢ oByMA 1 ogHuM perynupyembim otéopamm napa (C ogHUM Npon3BOACTBEHHbLIM UMK
TennouUKaLMOHHbIM UN ABYMSI OAHOBPEMEHHO).

85 TepmoguHamundeckun Kl pereHepaTtMBHOro LKA NapocuioBo YCTaHOBKN.

86 CxeMa peanbHoro pereHepaTtueHoro uukna MNCY n ero nsobpaxeHue B anarpamme T-S.

87 |YpaBHeHus TennoBoro 6anaHca nuTaTensHoro 6aka u nogorpeBaTenen pereHepaTMeHoro uukna MNcy.

88 XonogunbHas ycTaHoBKa, paboTatowwas no uukny KapHo. XonoavnbHbIA KO3hULMEHT.

89 Linkn napoBoi KOMMPECCMOHHOM XONOANbHON MaLLUWHbI.

90 Livkn BO3AYLWIHON XONOAMITbHOW MaLUMHbI.

91 |ABCOpPOLUMOHHBIE XOMNOAMUIbHbIE YCTaHOBKW.

92 LiMkn napoaeKTopHOM XONoAnNbHON YCTaHOBKM.

93 Linkn napokoMnpeccMoHHOro TeMNOBOro Hacoca.

94 LiMkn napokomMnpeccMOHHOrO 3KONOrM4eCcKn YNCTOro TenmnoBoro Hacoca.




5.2.2 TunoBble TeCTOBbIe 3aAaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agayu, Kerchbl)

3apaHue Ne1.
[nsa noeanbHoro rasza TemMnepaTtypHbii KO3 dULMEHT 06beMHOro pacwmpenus Bp =1/273,15 6bin nonyyeH npu
n3obapHom Harpese oT 0 go 1°C. OnpegenuTb YncroBble 3HaveHus Bp npu 200°C n 400°C.

3apaHue No2.

M3 KoMOBUHMPOBAHHOrO comnmna rasoBon TypOuHbI BbITEKAIOT NPOAYKThI cropaHusa npu gasnenun P2= 0,13Mlla.
Mpu Bxoge B conno gasneHune rasos pasHo P1 = 0,1MIla npn Temnepatype 1200K. MaccoBbin pacxog, razos m = 0,8 kr/c.
WcTeueHne cumTaTtb agnabaTHbIM, a nokasatenb aguabatsl k = Cp/Cv = 1,35. NpoaykTel cropaHus obnagatT CBONCTBaMM
BO34yxa. TpeHveM B KaHare cona n BXOOHOW CKOPOCTbI0 NpeHebpeyb. Onpeaennte MUHUMAanNbHOE 1 BbIXOAHOE CeYeHUs
conna, a Takke TemnepaTypy rasoB nNpu BbIXo4e U3 conna.

5.3 MeToguueckue maTepuansi, onpegensiiowme npoueaypbl oueHUBaHUs 3HaHUA, YMEeHUI, BrafgeHunil (HaBbIKOB

1 (Mnn) NPaKTUYECKOro onbiTa AEeATENbLHOCTH)
5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe NMPOMEXYTOUYHON aTTeCTauun pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas

X

MucbmeHHas X

KOMI'IbiOTepHOG TecTupoBaHune

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuu no gucunninunHe

* B TeyeHne cemMecTpa BbIMOSHATCSA KOHTPOMbHbIE paboThl;
+ BO3MOXHOCTb MOMb30BATLCS CMPaBOYHBIMU Tabnuuamu, paspelleHHbIMM CraigaMu CXEM U PUCYHKOB,
KanbKynsTopom;
* Bpemsi Ha NoAroToBKy oTBETA Mo GUNETY Ha dk3ameHe 45 MUHYT.

MHas

6. YYHEBHO-METOOUWYECKOE N MUH®OPMALMUOHHOE OBECNEYEHUWE OUCLUUNINUHDI
6.1 YuebHas nutepatypa

AsTOp

3arnasue

MN3paTenbcTBO

["og n3paHus |

Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

KpanHos A. B.,| TepmogmHamuka 7] Tomck: Tomckumn http://www.iprbooksh
Mawkos E. H. Tennonepepada. Yactb 1. NONNTEXHUYECKNIA 2017 op.ru/84039.html

TepmoguHamuka YHUBEpPCUTET
B.I 3nobuH, C.B.|TexHnuyeckas M-80 06pasoBaHNs! 1 http://www.nizrp.naro
opban, T.1O.|TepmognHamuka [TekcT]. Y.2. d.ru/metod/tsuitd/6.p
KopoTkoBa BoasiHon nap. Unknbl Haykn PO, BLITO 2016 df

TENNIOCUIOBbLIX  YCTaHOBOK: crerynia. - Crie..

’ BWTS CNerynTth

y4yebHoe nocobue
B.I 3nobuH, C.B.|TexHnyeckasa http://www.nizrp.naro
opban, T.1O.|TepmognHamuka [Tekct]. Y.1.| M-Bo oBGpasoBaHus u d.ru/metod/tsuitd/5.p
KopoTkoBa OcHoBHbIe 3aKOHbI Haykn PO, BLUT3 2016 df

TEpPMOANHAMUKN. Uuknel| CH6ryYNTA. — Cr6.:

TennoBbIX asuratenem: BLUT3 CrerynTg

y4yebHoe nocobue
6.1.2 lononHuTenbHas y4yebHas nutepatypa
B.I. 3nobuH, C.B.|[WccneposaHune http://www.nizrp.naro
Fopb6ain, 3.P. nues TEPMOOUHAMUYECKMX d.ru/metod/tsuitd//2.p

npoweccos [TekerTl: df

MEeTOAUYEeCKNe YyKasaHus K

nabopatopHbiM pabotam no| M-Bo o6pasoBaHusA 1

avcuunnuHe  « TexHuyeckasi Haykn Po, BLUT3 2016

TepMoguHamMuka» anal  CneryntAd. — Cro.:

CTYAEeHTOB WHCTUTYTOB BWTS CN6rynTA

3HepreTUKM 1 aBTomMaTU3aumm

n 6e30TpbIBHbIX dopm

o0yuyeHus




Komapos A. A. TepmoguHamunka n Anmartbl: Kasaxckui http://www.iprbooksh
cTatucTmyeckas dusnka. HaLMOHaIbHbIN 2013 op.ru/59892.html
PykoBoacTBO K  pelueHuo| yHUMBEpPCUTET UM. anb-
3agad. Yactb 1 dapabu
C.B. Topban, M.C.|[TexHn4yeckas http://www.nizrp.naro
JlnnaToB TepMoauHamuka [TekcT] M-B0 HayK/ 1 BIGLIETO d.ru/metod/tsuitd/201
MeToauYecKMe YykasaHus K 9 08_26_01.pdf
BbIMOMHEHNIO  KOHTPOIbHbLIX o6pasosarms PO, BITS 2019
pabotr pans oby4alowmxcs crierynta.- crie. -
Ty 6 BWT3 Cnerynta
yTa €30TPbIBHbIX
dopm 06yveHus
B.I 3nobuH, C.B.|OnpeneneHne  OTHOLLUEHUS http://www.nizrp.naro
op6aw, M.C. JlunatoB|Tennoemkocten BO3ayxa d.ru/metod/tsuitd/7.p
Cp/Cv [TekeT]: df
MEeTOAMYEeCKMe YyKasaHusa K
nabopatopHon pabote no| M-Bo o6pasoBaHusa U
avcuunnuHe  «TexHuyeckast Haykn PO, BLUT3 2017
TepMoaMHaMunka» ansa cnerynth. — CrMo.:
CTYOEHTOB WHCTUTYTOB BWT3 Crieryntg
AHEpPreTukn n
aBToMaTM3aumm n
6e30TpbIBHbIX dopm
oby4eHuns
Kosbipes A. B. TepmoguHamuka " Tomck: Tomckmm http://www.iprbooksh
MornekynspHasi ousnka rocy4apCTBEHHbIN op.ru/13871.html
YHUBEPCUTET CUCTEM 2012
ynpaBneHus un
PaavoaneKkTPOHWKN, Orb
KoHTeHT

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM
1. OneKkTpoHHO-bMbnuoTeyvHas cuctema IPRbooks [OnekTpoHHIn pecypc]. URL: hitp://www.iprbookshop.ru/

2. OnekTpoHHas bubnuoteka BLUTO CIB MNYTMTL [ONeKkTpoHHbI pecypc].
3. Basa paHHbIXx OOnNbLUOWM TEXHUYECKOW OBUbnmoTeku

URL:http://teplokot.ru/

URL: http://nizrp.narod.ru
"Cant TennoTexHuka" [ONEeKTPOHHbIM pecypc].

6.3 MepeyeHb NMLEH3NOHHOIO U CBOGOAHO pacnpoCTpaHsAeMoro nporpaMmmMHoro oéecneveHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
[Ounarpamma HS gnst Bogbl 1 BogsiHoro napa v2.5

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OoCcyLIeCTBIIeHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

Ayautopus OcHalleHune

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
aygutopus

YyebHas ayautopust

MynbTumeauiiHoe o6opyaoBaHue, cneumanusnpoeaHHas mebenb, Aocka

J'Ia6opaTopr|e YCTaHOBKM AOndA  UCMNbITaHUA pa3nnyHbIX KOHCTpYKLI,I/IIZ TEeNNooOMEHHbIX

A-207 annapatoB, nabopaTtopHas yctaHoBka TennocHabxeHune ¢ MICO, nabopaTopHbI CTeH Mo
nccneaoBaHUo TEPMOAMHAMMUYECKMX MPOLLECCOB
JlabopaTopHas ycTaHOBKa Ansi ONpeaeneHnsi OTHOLEHMS TENNOEMKOCTEN BO3ayXa, KanopumeTp
A-003 Ansa onpefeneHuns obLen XecTKoCTU, TEPMOCTaT BUCKO3UMETPUYECKNI




		2020-10-07T17:50:00+0300
	Луканин Павел Владимирович




