MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm

deaepanbHoe rocyaapcTBeHHoe GroaKeTHoe oGpa3oBaTernibHOe yupexn
BbiCLLUEro obpasoBaHus

eHune

«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBbILLIEHHBLIX TEXHOMNOMMIN U AM3arHa»

(CMerynTa)

YTBEPXOAIO
Oupektop BWT3

P JORYMENT ITOTITECA
neliles WIEKTPOHHON MOIMHCERY

CBEJEHHH © CEFTH#BEAIE 30

Copragumar:  Td 1ShERIEA] e b E4T ol T

W7 IRS TZMhI1

Enaemn: hywswan asen Isanunponnr

Jeicremmeoe: o 11020120 pn 21,1 2.24122

Paboyasi nporpamma AUCUMUNUHBI

| 61.0.25 | TexHuueckas TepmoavHamuka
Y4eOBHbIn nNnaH: OrocC3++b130301MT-1_21-14.plx
Kadeapa: I 21 | TennocunoBbIX YCTaHOBOK U TEMMOBbLIX ABUraTenemn

HanpaBneHme NOoAroToBKU:

(cneunansHocTs) 13.03.01 TennosHepreTrka n TeNIOTEXHNKA

Mpodunb NOAroTOBKM: lMpomblWwneHHas TennoaHepreTnka
(cneunanmsaums)

YpoBeHb 0bpa3oBaHusa:  Gakanaspuat

dopma obyyeHus: OYyHas

MnaH yye6HOro npouecca

KoHTakTHasa paboTta oby4yatoLmxcs )
Cemectp Cam. | KonTpore, ;EZQTO: npomq;;F;/“Tnquoﬁ
(kypc Ana SAO) Jlexumm Mpakr. Ja6. 3aHaTHA padora Hac. 3ET | arrectaunm
3aHATMSA ’
. vh 34 17 17 40 36 4 Ok3ameH
POa 34 17 17 40 36 4
, vh 34 34 40 36 4 OkaameH
PNa 34 34 40 36 4
Vtoro Yl 68 51 17 80 72 8
PMa 68 51 17 80 72 8

CaHkT-lNeTepbypr
2021




Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
CTaHOgapToM Bbicllero obpasoBaHus no HanpaeBneHuto noarotoBku 13.03.01 TennosHepretTvka U TennoTEXHUKA,
yTBEPXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHusa n Hayku Poccuiickon degepauun ot 28.02.2018 r. Ne 143

CoctaButens (u):

KaHampaTt TeEXHUYECKUX HayK, AOLEHT 3nobuH B.T.
cTapLuui npenogaeartenb lopban C.B.
cTapLuui npenogaeartenb Jlnnatos M.C.
aCCUCTEHT BasynuH N.C.
Ot kadenpbl cocTaBUTENS: 3nobuH B.T".

3aBegyowmn  kadenpon TennocunoBbiX YCTAHOBOK WU
TEnnoBbIX ABUraTenemn

Ot BbINycKkatoLeln kadeapsbi: 3n06uH B.I".
3aBenyowmii kacbeapon

MeToaonyeckun otgen: CmupHoBa B.I".



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1Uenbaucumnnutbl: ChopmmpoBaTbKOMNETEHLMNOOYYaIOLLLEroCcABOONaCTUTENNOIHEPrETUKUNTENIIOTEXHNKM
,CBA3@aHHOWCO3HaHMAMUMYHOAAMEHTaNbHbIX3aKOHOB, ABMSOLLNXCAOCHOBOMMYHKLMOHMPOBaHMATENNOBbIXMaLLMH1annapa
TOB,NpeAcTaBnNeHNsiMMopaboumnxnpoLeccax,npoTeKaoLWNXBTENNOBbIXMALLMHAXUNX3EEKTMBHOCTH,0CBONCTBaXpaboumnx
TenuTennoHocuTenen.

1.23agaungncumnimvHbl:

+OBNageTbOCHOBHLIMUMOHATUAMUTEXHUYECKOUTEPMOLNHAMUKA, TEPMUHOSOTMEN,3aKOHaMN,0CHOBHBIMUTEPMOAU
HaMU4eCKMMUNpoLieccamu,NpoTeKaLLMMUBTENNOBbIXMALLMHAX.

*YMeTbnoMb30BaTbCAMETOAaMMPAcHETaTEPMOANHAMMNYECKMXNPOLIECCOBMIKCNEPUMEHTAIbHOrOONPeaENEeHNSICB
OMNCTBPabOUNXTENUTENNOHOCUTENEN.

*Y CBOMTbOCHOBHbIEHAMNPaBeHNSNOBbILLEHNAIDPEKTUBHOCTUTENNOBLIXMALUMHMANNAPaToB.

[TpogeMoHCTpUpoBaTbanropuTMpacHeTa0CHOBHLIXTEPMOANHAMUYECKMXNAPAMETPOB,CUCNONb30BaHMEMINPUKIA
AHoronporpaMmmHoroo6ecneveHus, angonpeneneHnsanokasatenenadekTmBHoOCTL.

*[MpMBUTLCNOCOBHOCTUKCAMOCTOSTENTbLHOMYNPMOBPETEHMOMNCNONbB30BAHMIOBNPAKTUYECKONAEATENBHOCTUHOBDI
X3HaHUNNYMEHUN.

1.3Tpeb6oBaHuAKNpeaBapUTENIbHONNOANOTOBKEOOYYaloLLEerocs:

MpepBapuTenbHasnoAroToBkanpeanonaraeTco3gaHNeoCHOBbLIANAGOPMMPOBAHMAKOMNETEHLMNIA,YKa3aHHbIXBM.2
,IPUN3YHEHNNONCLUNIINH:

Martematuka

Xumus

dusunka

MaTepuranoBegeHne, TEXHONOMMN KOHCTPYKLUMOHHbBIX MaTepuranos
OneKTpOoTEXHMKA W 3MEKTPOHMKA

BBepneHue B cneunansHOCTb

vaoporasognHamuka (FazoguHamumka)

2 KOMMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlK-3: CnocobeH feMoHCTpMpoBaTh NPMMEHeHMe OCHOBHbIX CMOCOGORB Nony4yeHusi, npeobpasoBaHus,
TpaHcnopTa U UCMNOJIb30BAHUA TENNOTbI B TENJIOTEXHUYECKUX YCTAHOBKAX U CUCTeMax

3HaTb:OCHOBHble3aKOHbITepMO,D,VIHaMVIKI/I;OCHOBHbIeTepMO,ClMHaMM‘-IeCKVIeCOOTHOLIJeHI/IFI;TGI'IJ'IO(*)I/I3I/IH€CKI/I€CBOVICTBEpa60
Yuxrten, repmognHamMmmnyeckmenpoLecchl, ULMKNbIMMXNOKAa3aTesnu.

YmeTb:ucnon b30BaTb3HaHVIF|TeI'IJ'IOCIZ)VISVI‘-IGCKI/IXCBOVICTBp&GO‘-II/IXTeJ'II'Ipl/lpaCLleTaXTeI'IJ'IOTeXHI/I‘-IeCKI/IxyCTaHOBOKI/ICVICTeM;I'I
OHNMAaTbOCHOBHbLIE3aKOH bITepMO[J,I/IHaMI/IKI/IVITepMO,D,I/IHaMVI‘-IeCKVIXCOOTHOLIJeHI/IIZ.

BﬂaAeTb:paCLIETaMI/ITepMO,ElI/IHaMVIHeCKVIXFIpOLI,eCCOB,LI,I/IKJ'IOBVIVIXI'IOKa3aTeﬂeVI.




3 PE3YJIbTATblI OBYYEHUA NO AUCLUUMIUHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM 1 y4eBHbIX 3aHATUIA

CewmecTp
(kypc ans
3A0)

KoHTakTHas paboTta

Jlek. Mp.
(vacel) | (4achl)

J1ab.
(vacnbl)

CP
(4achbl)

MHHOBaL.

dopMbl
3aHATUN

dopma
TeKyLlero
KOHTpONs

Paspen 1. OcHoBHble 3aKOHbI
TEepPMOANHAMUKM.

Tema 1. Mpeamert TEXHUYECKON
TEepMoaMHaMUKN U ee 3agauun.

BeeneHue; OCHOBHbIE NOHATUSA "
onpeaenenus; npegmet n mMeToa
TEXHUYECKON TEPMOANHAMMUKY;
MexayHapogHas cuctema eguHuy (CU);
OCHOBHble TepMoAnHaMmn4yeckue
napameTpbl COCTOSIHUS;
TepMoaMHaMmyeckast cuctema,;
TEPMOAMHAMUNYECKUI MpoLecc; TennoTta U
paboTa; TepMmoanHamMmmu4eckoe paBHOBECHE.

Tema 2. YpaBHEHNSA COCTOSAHUSA naearnbHbIX
rasos.

OcHOBHblE 3aKOHbl MAeanbHOro rasa;
YpaBHEHNE COCTOSIHMS MAeanbHbIX rasos;
YHUBEpPCanbHOE ypaBHEHUE COCTOSHUS
naeanbHOro rasa.

Tema 3. Cmecb naearnbHbIX rasoB.
OcCHOBHble CBOWCTBA ra3oBblX CMecew;
cnocobbl 3aJaHNs CMecu rasoB; rasoBast
MoCTOsiHHasi CMecu rasoB; cpegHsis
MonsipHas mMacca cmecu rasos;
napumarnbHble AaBreHus.

Pasgen 2. PeanbHble rasbl. [lepBbii 3aKoH
TEepMOANHaAMMKM.

Tema 4. PeanbHble rasbl.

CsoWncTBa pearnbHbIX asoB; YypaBHEHUe
coctosHua  BaH-pep-Baanbca; aHanus
ypaBHeHuss BaH-gep-Baansca; ypaBHeHune
COCTOSIHUA Ans  peanbHbiX rasos M.T1.
Bykanosunya " n.n. HoBukoBa;
TemMnepaTypHble KO3MPULNEHTHI.

Tema 5. lNepBbIi 3aKOH TEPMOANHAMUKM.
3akoH coxpaHeHWss M MpeBpalleHus
aHeprnu; BHYTPEHHSASA HEprus;
aHanuMTuU4eckoe  BbIpaXeHue  paboTbl
npouecca; obpaTumble ¥ HeobpaTumble
MPOLUECChl; aHanMTUYecKoe BblpaXKeHue
nepsoro 3aKoHa TEPMOAUHAMUKN;
3HTanbNuS.




Paspen 3. TennoemkocTb rasos.
TepmoauHammyeckme NpPoLLeccehbi.

Tema 6. TennoeMKoCTb ra3oB. AHTPONUS.

OcHoBHble onpeaeneHns; yaenbHas
(maccoBasi), ob6bemHas " MonsipHast
TENNOEMKOCTH rasos; aHanuTuyeckne

BblpakeHua ans Tennoemkocten Cv u Cp;
ANeMeHTbl  MOMEKYNSIPHO-KMHETUYECKON 1
KBaHTOBOMW TEOPUN TENNOEMKOCTU; UCTUHHAas
W CcpedHsas  TEnfoeMKOCTW;  OTHOLUEHue
Tennoemkocten Cp n Cv; onpeneneHneQv um
Qp ons wugeanbHbiX rasoB no Ttabnuuam
TENNOeMKoCTen;  TENnoeMKOCTb  CMecen
naeanbHbIX ra3oB; NPUBNMKEHHbIE 3HAYEHUS
TENNOEeMKOCTEeN;  3HTPOMUSA.  BblYUCNEHWE
HTPOMMM naeanbHOro rasa ans oopaTnMbIx 1
HeobOpaTMMbIX npoueccoB; TennoBas T-S
anarpamma.

JlabopatopHasa paGota Ne1 "OnpepeneHus
OTHoweHus Tennoemkocten Cp k Cv"

Tema 7. TepmoanHamuyeckme npoLecchl
naeanbHbIX ra3os.

O6wme BOMpOCHI MCCnegoBaHNUsSI MPOLECCOB;
N30XOPHbIN Mpouecc; M3obapHbI Npouecc;
n3otepMmyeckun  npouecc;  aguabaTHbIN
NpoLIeCC; NONUTPONHbIE MPOLIECCHI.
JlabopatopHasa pabota Ne2 "WccnepoBaHue
n30TepMmnyeckoro npotecca”,

JlabopaTopHast pabota Ne3 "MccnemoBaHue
n3obapHoro npouecca”,

JlabopaTopHast pabota Ne4 "MccnemoBaHue
N30XOpPHOro npotecca”,

NabopatopHasa pabota Ne5 "MccnemoBaHue
agmnabatHoro npovecca”.

Paspen 4. Bropow 3akoH TepMoanHaMuKu.

12

Tema 8. Bropon 3akoH TepmMognHaMUKK.
OCHOBHblE  MONOXEHUA  BTOPOr0  3aKkoHa
TepPMOANHAMMUKY; Kpyrosble
TepMmoanHaMM4eCckue NpoLecchl, UNN LKL,
TEPMUYECKUN KnQd " XONoAunbHbIN
KO3(pMLUMEHT UMKNOB; NPsSIMOA N obpaTHbIN
obpatumbin  unkn KapHo; Teopema KapHo;
CBOWVICTBa 06paTMMbIX 1 HEOOPATUMbIX LUKIOB
N MaTemMaTU4eCcKoe BbIpaXXEHMEe BTOPOro
3aKoHa TEPMOANHAMUKM,

Tema 9. OHTponua TepmoaAMHaAMUYECKUX
NpoLEeCCOoB.

N3meHeHnss aHTponum B obpaTumbix W
HeobpaTuMMbIX  mpoueccax; 06OOLEHHBIN
(pereHepatmBHbIN) uukn  KapHo; npuHUMN
BO3pacTaHus SHTPONUN U U3NYECKUIN CMbICH
BTOPOro 3aKoHa TepMOANHaMUKUY;
MakcMMarnbHas paboTa; akceprusi.




Paspgen 5. UcteueHne un pgpoccennpoBaHue
rasoB 1 Napos.

Tema 10. cteueHune rasos 1 napos. [lepBbin
3aKOH TEepMOAWHAMUKM B MNPUMEHEHUN K
NoTOKY  ABWXYLLerocs rasa; paboTta
npoTankuBaHus.  [anbHelllee  pasBuTue
ypaBHEHUs NepBOro 3akoHa TePMOAMHaMMKKU
ONns MoToka; pacnonaraemasi pabota npwu
ucteyeHum rasa; apguabaTHbI  mpouecc
UCTEYEHVs1 Trasa; WCTeYeHVe KanenbHOMn
XWAOKOCTU; CKOPOCTb MCTEYEHUS U MaCcCOBbIN
pacxof ugearnbHOro rasa u3 Cy>vMBarLLerocs
conna; aHanu3  ypaBHEHUS  MacCoBOrO
pacxoda wupeanbHOro rasa u Kputuyeckoe
JaBneHve;  KpuTudeckass  CKOpOCTb U
MakCUManbHbI/ pacxoq waeanbHOro rasa;
OCHOBHbI€ YCMNOBMS TeYEHNsI naeanbHOro rasa
Mo KaHaram NepeMeHHOro CeYeHusi; cnydam
ncTeyeHns naeanbHOro rasa n3
CYXMBatoLLerocs conna; ncteyeHve
naeanbHOro rasa W3 KOMOWHMPOBaHHOIO
conna JlaBans; ncreyeHme ra3oB C y4eToOM
TPEHWS; UCTEYEHME BOAAHOIO napa.

Tema 11. [poccenvpoBaHne rasoBs v napos.
CMeLleHne rasos.

OpoccenuposaHue rasa; ypaBHeHue
npouecca ApOCCENMPOBaHNs; UccneaoBaHme
npouecca JpoccenvpoBaHus. adhcpekT
I[bxoyna — TomcoHa; gpoccenupoBaHue BaH-
nep-BaanbcoBa rasa; kpuBas uMHBepcuu;
OpoccenvpoBaHne wunn  MaATMe  BOOSAHOrO
napa; cMeLleHne ra3oB; U3MEHEHME SHTPOMUM
naeanbHbIX ra3oB MPU CMELLEHNN.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauumn n npomMmexyToyHas aTrectaums
(Ok3ameH)

34

17

17

40

2,5

33,5

Pasgen 6. BoasHow nap (peanbHbin ras).

Tema 12. BogsiHow nap (peanbHbIn ras).
OCHOBHble ~ MOHATUA WU ONpedeneHus;
Anarpamma p — t BoagsiHOro napa; npouecchl
nodorpeBa XuWOKoCcTW, napoobpasoBaHus WU
naponeperpeBa; CyXOW HacCbIWEHHbIN nap;
BNaXHbI  HacCbIWEHHbIA  BOASHOW  nap;
ypaBHeHune KnanenpoHa-Knaysunyca; npouecc
neperpesa napa;

Tema 13. TepmogmMHamudeckue npoLecchl B
napax.

Ounarpammbl T-s n  h-s BogsaHoro napa;
TepMogMHaMu4eckne npoLeccsl B napax.

Pasgen 7. LiMknbl NapocunoBbIX YCTaHOBOK.




Tema 14. Unknbl napocmnoBbIX YCTaHOBOK.
OCHOBHOM LMK NapoOCUITIOBOA  YCTaHOBKM
(umkn PeHkuMHa) Ha neperpetoMm nape 6e3
yyeTa paboTtbl Hacoca; Tepmuyeckun K1
uukra PeHkMHa c yyeTom paboTbl Hacoca;
yOenbHbI ~ pacxoq napa WM TEnnoThl;
OTHOCUTESbHbLIN BHYTPEHHUA 1 abComMOTHBLIN
KA.

Tema 15. Cnoco0bbl NOBbILLEHUS
Tepmuyeckoro KM napocnnoBow yCTaHOBKMU.
BnusiHue HayvanbHbIX " KOHEYHbIX

napameTpoB napa Ha tepmudeckun Krg rcy;
BTOPWYHBIN Neperpes napa.

Pasgen 8. OcHoBbl TennogukaLmm.

Tema 16. OcHoBbl Tennodgukauuu.
KomOuHupoBaHHasa BblpaboTka TEMMOBON U
3NEKTPUYECKON SHEPTUN.

Tennoson 6anaHc KOHOEeHCaLMOHHOWN
MapocunoBon YCTaHOBKMW; TennoBon 6anaHc
TennouKaLoHHON rncy;

TennodukaumMoHHble Uumknbl; uukn TICY ¢
YXyOLWeEeHHbIM BaKyymMOM B KOHAeHcaTope;
umkn TICY ¢ npoTMBOAaBneHYeCKMMU
TypOuHamu; uukn MNCY ¢ typbuHamm ¢ oByms
1 OHUM perynupyemMmbiM oTbopamu napa.

Tema 17. PereHepaTuBHbIN LIMKIT
napocunnoBomn YCTaHOBKN.
TepmoguHamudeckun KM pereHepaTuBHOro
LUMKNa napocurioBon YCTaHOBKW; ypaBHeHune
TennoBoro 6anaHca nuTatenbHoro 6aka wu
nogorpesaTenen.

Paspen 9. LUuknel  xonogunbHbIX U
TENMOHACOCHbIX YCTAaHOBOK.

Tema 18. Luknbl XONogurnbHbIX MalWH W
YyCTaHOBOK.

Linkn napoBoWn KOMMNPECCMOHHOM
XOMOAMIBHON  MalUWHbI, LUWKIT  BO34YLUHON
XONoAUNbHOW  MallMHbl, abcopOLMOHHbIE
XOnoAunbHbIe YCTaHOBKY; LmMKn
NapO3KEKTOPHON XONOAUIBHON YCTaHOBKM.

Tema 19. LUnknbl TENNOHACOCHbIX YCTAaHOBOK.
Lmkn  nNapoKkoMMpecCUOHHOro  TEnoBOro
Hacoca; LMKI NapoKOMMPECCUOHHOIO
9KOIOrMYECKM YMCTOro TEMMOBOro Hacoca.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauumn n npoMexyToyHasa atrectaums
(Ok3ameH)

5 4 5
4 4 5
4 4 5
4 4 5
4 5 5
4 5 5
34 34 40
25 33,5




Bcero koHTakTHas pa6ota u CP no
AUCLMNNUHe

141

147

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[ OLLEHOYHbIX CPEOCTB ANA NPOBEOEHUSA MPOMEXYTOUYHOWU ATTECTALUN
5.1 OnucaHue nokasaTteneu, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUsA

5.1.1 NMokasaTenu oueHUBaHUA

Koa
KOMMeTeHUUN

MokasaTenu oueHnBaHus pe3ynbTaToB o6yquV|$|

HanmeHoBaHWe oueHOYHOro
cpencrtea

Obyuvatowmics:
1. leMOHCTpUpYeT YMEHME YnTaTb 1 paspabaTtbiBaTb
CXEMbl, TEPMOAMHAMUYECKME NPOLIECCHI, LWKMbI;
napaMmeTpbl TEXHWYECKOrO COCTOSIHUSA,

2. McnonbayeT OCHOBHblE
TEpMOMHAMUYECKNE COOTHOLLEHUS,
pabounx Ten Ansa pacdeta napameTpoB paboTbl

3aKOHbI

OrlK-3

MX rokasaTenen;

yMeeT OLeHMBaTb
pacnosHaBaTb
HapyLleHuii B paboTe TEeNMoTeXHUYECKUX YCTAHOBOK U CUCTEM.

TepMoanHMUYeckne CBOWCTBaA
COCTOSIHUSI TENNO3HEPreTn4ecKkoro 06opyaoBaHns 1 YCTPONCTB.
3. YMeeT onpefensatb NocrnenoBaTenbHOCTb HEOOXOAUMbBIX AENCTBUIA

npu BbINOJNTHEHUN pac4yeToB TepMOoaMHaMN4YeCKnUX npoueccos, LNKIOB U

4. Bnageet meToamkon pa3paboTku TEXHUYECKMX YCNOBUIA N peLIEHUN

Ha TexHolnornyeckne Wwm3MeHeHunda, pPeKOHCTPYKUWU, TexXHU4Yeckoe
nepeBoopyXeHne n MoaepHW3aLUuio TENNOTEXHNYECKOrO
obopygoBaHus;

TeXHoJlorn4yeckme
NPUYNHBI

TepMoAMHaMUKH,
1. Bonpocebl
cobecenoBaHus.
2. MpakTuko-
OpPWEHTUPOBAaHHbIE 3afaHNsA

YCTHOIo
N TexXHU4YecKoro

5.1.2 Cnctema 1 KpuTepumn oueHUBaHus

Kputepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMIA

Lkana oueHnBaHus
YcTHoe cobecenoBaHue

MucemeHHas paboTa

Obyuvatowmica nokasbiBaeT
BCECTOPOHHEe ©  rnybokoe  3HaHue
OCHOBHbIX TEPMOAMHAMUYECKUX 3aKOHOB,
CcBOOOAHO OPUEHTUPYETCA B OCHOBHbIX
NOHSITUAX, TEPMUHAX M onpeaeneHnsax npu
OTBETE; YCBOWU OCHOBHYKO W 3HaKoM C
JOMNONMHUTENBHOW NUTEPATYpOR; MOXET
06BACHUTL B3aMMOCBS3b
TEpMOAMHAMMUYECKMX  MpoLeccoB  Ans
nocnegyoLlemn npodeccuoHanbHom
[esATeNnbHOCTU; MPOSIBMSIET TBOpYECKuUe
CMNOCOGHOCTN M LUMPOKYIO 3pYAMLMIO B
“cnonb30BaHUK yyebHoro matepuana.

5 (oTnmn4HO)

Obyuvarowmiica  gemMoHcTpupyeT
NoHUMaHWe  YCroBMS  3adaun,  BriageHue
HaBblkaMy ero aHanusa, Bblbopa HYXHbIX
3aKOHOB M hopMyn AN ee pelleHusi, 3HaHue
pasMepHOCTEN TEePMOAMHAMUYECKUX BEMUYMH.
YMeeT npuvMeHATb MaTemaTudeckuin annapat
AN peanu3aumMy nnaHa pelleHus 3agjaydn u,
ecrnun aTo Heo6xoaMMO, MOXeT NpeacTaBUTb ero
rpacoudeckn. [Nonyunn npaBunbHbIN OTBET MU

MOXeT ero UHTepnpeTnpoBaThb.

npaBunbHoOe

ObyuatoLwwmiics nokasblBaeT AOCTATOYHbIN
ypOBEHb 3HaHWUN OCHOBHbIX
TEepMOgMHAMNYECKNX 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX M
onpegenexHnsix TEPMOLMHAMMNYECKMX
NpPOLIECCOB; ycBOWn OCHOBHY0
nuTepaTypy; AONycKaeT He3Ha4uTerbHble
MOrpeLHoCcTM NpuM OTBeTax Ha BOMPOCHI

4 (xopoLuo)

Obyuvarowmiica LeMOHCTpUpyeT [ocTaTovyHoe
NMoOHUMaHWEe  YCroBMS  3adaun,  BriageHue
HaBblkamMy €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AN ee pelleHusi, 3HaHue
pa3mepHOCTEN TEPMOAUHAMUYECKUX BEMUYUH.
JonyckaeT He3HayMTenbHblE MOrPELUHOCTU MpU
NpUMeHeHUN MaTeMaTM4ecKoro annapara ans
peanusauumn nnaHa peweHus 3agaun Nomyymn

y4yebHOro MaTepvana B MWHMMAlbHOM
obbeme; MOXeT cchopmynupoBaTb
TePMOAMHAMUYECKME 3aKOHbI, MOHATUSA U
onpepeneHus TEPMOANHAMMNYECKMX
npoueccoB, HO nNpu 3TOM, Jonyckas
OonblLOe KONMYecTBO HenpuHunnmanbHbIX
OLUMBOK,; 3HaKOM c OCHOBHOW
nuTepaTypown; gonyckaet

3 (yooBneTBoOpuTENbHO)

3K3aMeHaLMOHHOro ouneta 7] o
NpaBUnbHbIN oTBeT ] MOXeT ero
[JOMNOJSTHUTESbHbIE BOMpPOCHI
UHTEepnpeTUpoBaThb.
npenogaearens.
O6yyatowwmiica nokasbiBaeT 3HaHus |Oby4YaloWminca  OEeMOHCTPUPYET OO0CTaToO4YHOEe

MOHWMaHWe  YCroBusSl  3agayu,  BrageHue
HaBblkaMW €ro aHanusa, Bblbopa HYXHbIX
3aKOHOB U hopMyn AN ee peLleHusi, 3HaHue
pa3MepHOCTEN TepMOOAMHAMUYECKUX BEMUYUH.
[onyckaeT He3HauuTenbHble MOrpeLuHOCTU MNpu
NpYMEHeHUM MaTemMaTMyeckoro annaparta Aans
peanusauun nnaHa pelueHus 3agayv Monyyun
npaBunbHbIA OTBET, HO UCMbITHIBAET




CylwleCTBEHHbIE ownbkn B oOTBETE Ha
9K3aMeHe, HO MOXeT YCTpaHUTb WX nopg |3aTpyAHeHuA Cc ero MHTepnpeTaumeﬁ.
PYKOBOACTBOM npenogaBsatend

O6yyalowminca He uMeeT [OCTaTOYHOro
YPOBHSA 3HAHWUS AUCUMNIWHBI; HE MOXeT
cchopmynmMpoBaTb OCHOBHbIE
TepMOAMHaAMMYECKME  3aKOHbl;  MIOXO
OPUEHTUPYETCH B OCHOBHbIX MOHATUAX W
onpefeneHusx; NNoxo 3HakoM C OCHOBHOW
nuTepaTypown; JonyckaeT npu oTBeTe Ha
3K3aMeHe CyLleCTBeHHble owWwnbkn n He
MOXeT  yCTpaHWTb WX  Jaxe oA
PYyKOBOACTBOM Npenojasarens.

OOy4yatoWwmics BHWKAET B CMbICIT  YCIOBUS
3a4a4n, NOHMMAET NNaH ee pPeLleHusi, O4HaKo,
HEe MOXeT B MOMHOW Mepe C MOMOLbIO
MaTemMaTU4eckoro annapata peanui3oBaTb ee
pelueHue. He 3HaeT pasmepHOCTU
TEPMOAMHAMMUYECKUX  BENUYUH, HE  MOXET
caenatb PUCYHOK WM CXeMy, MOSICHSAIOLLYHO
pelwweHune 3agayn. ObyyatoLmincs oTkasblBaeTcs
BbINOMHATb 3aaHne

2 (HeygoBneTBOPUTENBHO)

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA NN UHbIe MaTepuarbl, HeOGXoAMMbIe AN OLeHKN 3HAHUWA, YMEeHUN,
HaBbIKOB U (UNN) onbiTa AeATeNIbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 3
1 Pacnonaraemas pabota npu ncredeHuu rasa, ee pacyet
2 PaboTa npotankveaHus. [lancHeillee pa3Butme ypaBHEeHUS NepBOro 3akoHa TEPMOANHAMUKM ANS NOTOKa
3 MepBbIi 3aKOH TEPMOAMHAMUKN B MPUMEHEHUN K NMOTOKY ABUXKYLLIErocs rasa
4 MakcumanbHas E)a60Ta. MoHATMe akceprum, notepm paboTocnocobHOCTM B HEOBpaTUMbIX NpoLeccax u
akcepretudeckun K
5 dopmynunposka 1 unsmnyeckasi CyLLiHOCTb BTOPOro 3aKOHa TEPMOANHAMUKN
6 O606LLEHHBIN (pereHepaTUBHbIN) Lukn KapHo
7 N3ameHeHne aHTponum B obpaTnMbIX U HEOBpaTUMbIX NpoLieccax
8 CsowicTBa o6paTUMbIX 1 HeoBpaTUMbIX LMKNOB. MateMmaTnyeckoe BbipaXeHue BTOPOro 3akoHa TepMOAMHAMUKN
9 Teopema KapHo
10 O6paTHbIi ob6paTumbli unkn KapHo n ero tepmunyeckmn K
11 Mpamon obpatumein uukn KapHo
12 Tepmuyeckun KIMO n xonoannbHbIn KOIMMOULNEHT LUKIOB
13 OCHOBHbIE NOMOXEHNUS BTOPOro 3akoHa TepmoanHamuki. Kpyrosele TepmoanHamMU4eckne npoLecchl U LUKIbI
14 AgnabaTHbI 1 NONNTPOMHbIE NPOLECCHI
15 N306apHbI U N30TEPMUYECKMIA NPOLIECCHI
16 O6Lwme BONpOCH! NccneaoBaHns TEPMOANHAMUYECKUX MPOLIECCOB MaearnbHbIX ra3oB. M30XopHbI npouecc
17 N306pakeHne 1 conoctaBrneHne TeNMoBbIX NpoleccoB B Pv u Ts — anarpamma
18 OHTponus. BeluncneHve sHTponum naeansHOro rasa Ans obpatumMbix 1 HeobpaTUMbIX NPOLECCOB.
19 TennoemKkoCcTb CMecen naeanbHbIX ra3oB. [MpubnmxeHHbIe 3HaYEHNA TENNIOEMKOCTEN
20 OnpegeneHve qv 1 gp A4Nns naeanbHbIX ra3oB No Tabnuuam TennoemMKocTen
21 WcTuHHasa n cpegHssa Tennoemkoctn. OTHoLwweHue TennoemkocTten Cp n Cv
22 OnemMeHTbl MONEKYNAPHO-KUHETUYECKOW U KBAHTOBOW TEOPUI TENNOEMKOCTH
23 AHanuTuyeckne BbipaxeHus ans tennoemkoctent Cv n Cp. 3aBUCMMOCTb TENNOEMKOCTU OT TeMneparypbl
24 Onpepgenenns yaensHon (MaccoBom), 06 beEMHON N MONSAPHON TEMSIOEMKOCTU ra3oB. VX B3aMMoCBS3b
25 BHYTpeHHSAS aHeprns 1 aHTanbnNuns Kak saHepreTuyeckne PyHKLUN COCTOSAHUSA naeansHOro rasa
26 OO6LLee aHanUMTUYeCKOe BbIpaXKEHWE NEPBOro 3aKOHa TEPMOAMHAMMUKN
27 O6paTtumble 1 HeobpaTUMble TePMOANHAMUYECKUE MPOLECCHI
28 AHanuTuyeckoe BblpaxkeHne paboTbl npoLecca
29 3aKkoH coxpaHeHust U npeBpaLleHns dHeprun. BHYTpeHHsS aHeprus
30 YpaBHeHne cocTosHWs Ans peanbHbix ra3os M.I. Bykanosuya n N.U. HoBukosa
31 YpaBHeHne BaH-gep-Baanbca B npvBedeHHbIX NapameTpax cocTosHus. Kputuyeckue napameTphbl BellecTsa
32 Pv-gnarpamma npu ha3oBbIx Nepexodax XXUOKocTu U rasa (amarpamma QHapoca)
33 AHanus ypaBHeHus BaH-gep-Baanbca
34 YpaBHeHune cocTosHus BaH-aep-Baanbca
35 TepMmoanHamMmyeckue CBOMCTBA pearbHbIX rasoB
36 CpegHsas monsipHasi Macca cMecu rasoB. [lapumanbHble OaBneHus




37 [[a3oBas NOCTOSAHHasA CMeCU ra3oB

38 Cnocobbl 3agaHnsi cmecu rasos. 3akoH [JanbToHa

39 OcCHOBHbIE CBOWCTBA ra3oBblX CMeCceln

40 |YHuBepcanbHOe ypaBHEeHME COCTOSHUSA naeanbHoro rasa. YHmBepcanbHas razoBas noctosiHHas

41  |YpaBHeHME COCTOSHUA naearnbHbIX ra3oB. YAenbHasa ra3oBasi NOCTOSAHHAsA

42 MoHsiTne 06 ngeansHom rasze. OCHOBHbIE 3aKOHbI MAgaNbHbIX ra30B

43 TepmoanHammyeckoe paBHoBecue. PaBHOBECHbIE N HepaBHOBECHbIE TepMoaMHaMmnyeckoe paBHOBECHE.
PaBHOBECHbIE 1 HEpaBHOBECHbIE

44 Tennota u paboTa, kak pasHble hopMbl Nepedayn aHeprum

45 TepmoguHammyeckuin npouecc. HanmeHoBaHue n onpegenstowme npusHakm

46  |OnpegeneHuns n cBONCTBa TEPMOANHAMUYECKNX CUCTEM

47  |OcHOBHblE TepMOAMHAMUYECKME NapaMeTpbl COCTOSHUSA. EanHuLbl nameperns B cucteme CU.

48 CwmelueHue rasoB. ameHeHne aHTponun naeanbHbIX ra3oB MPY CMELLEHU.

49 |OpoccenupoBaHue BOAAHOro napa.

50 [poccenupoBaHune BaH-gep-Baanbcosa rasa. Kpueas nHeepcum.

51 WUccnepoBaHue npouecca gpoccenmpoBanus. ekt [pkoyna-TomncoHa.

52 [poccenupoBaHue rasa. YpaBHeHuMe npolecca poCcenpoBaHus.

53 McTeuveHne rasos ¢ y4eToM TpeHus. VicTedeHne BogsiHoro napa.

54 McTeyeHne ngeansHoro rasa u3 kombuHupoBaHHoOro conna Jlaeans

55 Cnyyan ucteveHus naeanbHOro rasa u3 cyxatolerocs conna

56 |OcHOBHbIe YCMNOBWSA TeYeHUs naeanbHOro rasa no KaHanam nepeMeHHoro ceveHus

57 Kputnyeckas ckopocTb U MakcumarbHbI pacxod naearnbHoro rasa

58 |AHanms ypaBHEHMS MacCOBOro pacxofa naeanbHOro rasa u KpuTnyeckoe AaBneHme

59 CKOpOCTb MCTEYEHMS 1 MacCOBbIN Pacxod uaearnbHOro rasa u3 Cy>atLerocsi conna

60 AgnabaTHbI npouecc nctedeHns rasa. VicteueHne kanenbHOM XUOKOCTH

Cemectp 4

61 Livkn napokoMnpeccMOHHOrO 3KOSTOMMYECKN YMCTOro TEMMOBOro Hacoca.

62 LiMkn napokomMnpeccMoHHOro TENMOBOro Hacoca.

63 Linkn napoaKeKTopHOW XONoANNbHON YCTaHOBKM.

64 ABCOPOUMNOHHBIE XONOAMITbHbIE YCTAHOBKM.

65 Linkn BO3AYyLIHON XONOAUITbHOM MaLUWHbI.

66 Livkn napoBoi KOMMNPECCMOHHOM XO0NOAUNBHON MaLUMHbI.

67 XonogunbHasi ycTaHoBKa, paboTtatowas no uunkny KapHo. XonoamnbHbIA KO3hHULNEHT.

68 YpaBHeHus1 TennoBoro 6anaHca nutatensHoro 6aka u nogorpesaTenel pereHepaTueHoro uukna MNCy.

69 Cxema peanbHoro pereHepatusHoro uyukna MNCY u ero nsobpaxeHue B guarpamme T-S.

70  |TepmoamHammyeckmii KM pereHepaTMBHOIO LiMKa NapoOCUIOBON YCTAaHOBKM.

71 Livkn MNCY ¢ TypbuHamu ¢ AByMS 1 OOHUM perynnpyemMbiM oTbopamMum napa (C 0gHUM NPOM3BOACTBEHHLIM UMK
TennouKaLuMoHHbIM UN ABYMSI OAHOBPEMEHHO).

72 Lnkn MCY c npoTtuBogasneHyecknmn  TypbuHamm (TypOuHbl Tuna «P»).

73  |TennodumkaunoHHble uuknel. Linkn MNCY ¢ yxyalweHHbIM BakyyMOM B KOHAEHCATOpeE.

74 Tennoson 6anaHc TennoguKaLMOHHON NApPOCUIOBON YCTAHOBKM.

75  |Tennosow 6anaHc KOHAEHCALMOHHON NapOCUIOBOWN YCTAHOBKM.

76 MyTn noBbiweHusa Tepmmyeckoro KO napocnnoBbix yCTaHOBOK. BTopuyHbI neperpes napa.

77 BnnsHne koHeuHoro gasnenus P2 Ha Tepmuyeckui KM MCY.

78 BnvsHne HavyaneHowm TemnepaTtypbl napa T1 Ha Tepmudeckuid KMNO MCY.

79 BnvsHune HavyanebHoro gaeneHusa P1 Ha Tepmudeckun K4 MNCy.

80 YpenbHble pacxogbl napa v TennoTel. OTHOCUTENbHBIN BHYTPEHHUI 1 abcontoTHbIA KM unkna PeHkuHa.

81 Tepmudeckuii KMNO umkna PeHkrHa ¢ yueToM paboTbl Hacoca.

82  |OcHOBHOW LMK NApOCUIOBOM YCTaHOBKM (LMK PeHkuHa) Ha neperpeTom nape 6e3 yyeta paboTbl Hacoca.

83 N3oTepmunyeckuin n agnabaTtHbii TEpMOLMHAMUYECKME NPOLIECCHI BOOSHOrO napa.

84 M30x0pHbI 1 M306apHbLIN TEPMOAMHAMMYECKNE NPOLIECCHI BOASHOMO napa.

85 Iwnarpamma h-S BogsiHoro napa.

86 Ownarpamma T-S BogsHoro napa.

87 Mpouecc neperpeBa napa. MapameTpbl NneperpeToro napa.

88 |YpaBsHeHue KnaneripoHa-Knaysuyca.




89 BnaHbii HacbIWEeHHbIM BogsiHON nap. MNapameTpbl BNa)XHOro HaChILEHHOro napa.

90 [Cyxoit HacblWweHHbIN Nap. MNonHas TennoTa Cyxoro HacbILWeHHOro napa. Tabnuubl CyXoro HacbILEeHHOro napa.

91 |Mpouecc napoobpasoBaHusl. BHELIHSA U BHYTPEHHSA TeNnoTbl NapoobpasoBaHus.

92 Mpouecc nogorpesa xungkocTtu. Mpadmk nogorpesa xmnakoctu B T-S koopanHaTax.

93 p-V - anarpamma BO4sHHOro napa.

T-p — onarpamma ¢pa3oBbix nepexoaos BellecTBa. OCHOBHbIE NOHATUS U ONpeAeneHns NPoLecCcoB (hasoBbiX
nepexonoB.
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5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

3anaHne Nei.
[nsa naeanebHoOro rasa TemnepaTtypHbIn KOaduuneHT ob6bemMHoro paclumpenns Bp =1/273,15 6bin nonyyeH npu
n3obapHom Harpese ot 0 go 1°C. Onpegenutb Yncnosble 3HaveHus Bp npu 200°C n 400°C.

3anaHne Ne2.

M3 koMOUHMPOBaHHOrO conma rasoBon TypOMHbI BblITEKAIOT NPOAYKTLI cropaHust npu gaenexHun P2= 0,13Mlla.
Mpwn Bxoae B conno gaeneHue rasos pasHo P1 = 0,1MTlMa npu Temnepatype 1200K. Maccosbii pacxoa, razoB m = 0,8 kr/c.
UcTeueHne cuntatb aguabatHbiM, a nokasatene agnabatbl k = Cp/Cv = 1,35. [NpoaykTbl cropaHus o6ragatoT cBoMCTBaMun
BO3ayxa. TpeHMeM B KaHare conna 1 BXOOHOW CKOPOCTbI0 NpeHebpeyb. Onpeaennte MUHUManbHoe 1 BbIXOAHOE CeYeHUs
conna, a Takke TemnepaTypy ra3oB npu BbIxoge U3 conna.

5.3 MeToamnyeckue matepuansi, onpegensiowme npoueaypbl OLleHMBaHUSA 3HaHUN, yMeHU, BrageHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4atroLlerocsi K NpoMexXyTo4yHon aTrectauum 1 nopsaok NMMKBUAaUUM akageMnyeckomn
3a0/MKEHHOCTHU

lMpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rokanbHbIM HOpMaTuBHbIM aktom CII6IMYMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyaowmxcay»

5.3.2 ®opma npoBeAeHUA NPOMEXYTOUYHOM aTTecTauum no AUCUUnInHe

YcTHas X MucemeHHasda X KomnbloTepHoe TeCcTUpoBaHue NHasg

5.3.3 Oco6eHHOCTU NpoBeaAeHUA NPOMEXYTOYHOM aTTecTauum No AMCLUNINHEe

* BO3MOXHOCTb MOMb30BAaTbCA CrPaBOYHbIMKW Tabnuuamu, paspelleHHbIMW CrnangaMu CXeM U PUCYHKOB,
KanbKynsaTopom;
* Bpemsa Ha noAroToBky oTBeTa no 6uneTy Ha ak3ameHe 45 MUHYT.

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNJIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3gaTtenbcTBo [oa nspaHusa | Ccblinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
B.I 3nobuH, C.B.[TexHnyeckas M-BO 060a30BaHMS U http://www.nizrp.naro
lop6an, T.}O.|TepmogmHamuka [TekcT]. Y.2. P d.ru/metod/tsuitd/6.p
KopoTtkoBa BopgsaHown nap. LUnknbl Haykn PO, BLITI 2016 df
P A P CnerynTA. — Cre.:
TENMNoCUNOBbLIX  YCTAHOBOK:
y4yebHoe nocobuve BLWITS CM6ryNTA
KpaiHos, A. B.,| TepmogmHamuka " Tomck: ToMckun http://www.iprbooksh
Mawkos., E. H. Tennonepedava. Yactb 1. NONUTEXHUYECKUN 2017 0p.ru/84039.html
TepmoanHamuka YHUBEPCUTET
B.I 3nobuH, C.B.[TexHnyeckas http://www.nizrp.naro
op6an, T.}O.|TepmogmHamuka [TekeT]. Y.1.| M-Bo obpasoBaHusa un d.ru/metod/tsuitd/5.p
KopoTkoBa OcHoBHble 3aKOHbI Haykn P®, BLUT3 2016 df
TEPMOLMHAMUKN. Uuknel| CHeryntg. — Cre.:
TEnMoBbIX aBuratenen: BLUTS CM6rynTn
y4yebHoe nocobue
6.1.2 lononHuTenbHasa yyebHasa nutepaTtypa
Komapos, A. A. TepmognHamuka 7] AnmaTbl: Kasaxckui http://www.iprbooksh
cratmucTmyeckas dusmka. HaLMOHarbHbIN 2013 op.ru/59892.html
PykoBoacTBO K  pelleHuo| yHMBepcuTeT UM. anb-
3apad. YacTtb 1 dapabu




B.I'  3nobwH, C.B.|Onpenenexne OTHOLLEHUS http://www.nizrp.naro
opbaw, M.C. IlunaTtoBs|tennoemkocten BO3ayxa d.ru/metod/tsuitd/7.p
Cp/Cv [TekcT]: meToguyeckmne df
yKasaHus K nabopaTopHoM
pabote no  agucumnnuHe| M-Bo obpasoBaHuA U
«TexHn4eckas Haykn PO, BLUT3 2017
TepMoguHamMumka» ans crnerynTth. — Cre.:
CTyOEHTOB WHCTUTYTOB BLUT3 Creryntq
3HEepreTukM n aBTomaTmsaumm
n 6e30TpPbIBHbIX dopm
obyyeHns
B.I 3no6uH, C.B.|WccneposaHune http://www.nizrp.naro
Fopban, 3.P. nues TEPMOANHAMUNYECKNX d.ru/metod/tsuitd//2.p
npoueccoB [TekeT]: df
METOAUYECKNE YyKa3aHua K
nabopaTtopHbiM pabotam no| M-Bo obpasoBaHus U
avcumnnuHe  « TexHuyeckasa Haykn PO, BLUT3 2016
TepMoguHamMumka» ans crnerynTth. — Cre.:
CTYOEHTOB WHCTUTYTOB BLUT3 Creryntq
3HEepreTukM n aBTomaTmsaumm
n 6e30TPbIBHbIX copm
0by4eHus
C.B. Topban, M.C.|TexHu4eckas http://www.nizrp.naro
JlnnaToB TepmogmHamuka [TekcT] M d.ru/metod/tsuitd/201
-BO HaYKW W BbICLLETO
METOAMYECKME yKasaHus K 9 08 26 01.pdf
BbIMOMHEHNID  KOHTPOSbHbIX obpasosarina PO, BLITS 2019
paboT ans  oby4arowmxcs CHerynra.- Crio. :
" BWTS Cnerynrta
HCTUTYTa 6€e30TpbIBHbIX
dhopM 06y4eHus
Kosbipes, A. B. TepmoauHamuka n Tomck: Tomckuii http://www.iprbooksh
MornekynspHas dusmka rocy4apCTBEHHbIN op.ru/13871.html
YHVUBEPCUTET CUCTEM 2012
yrnpaBneHus un
pPagnoaneKkTPOoHUKN, Arb
KoHTeHT

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

1. OnekTpoHHO-bMbnuoTeyHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: hitp://www.iprbookshop.ru/

2. OnekTpoHHas 6ubnuoteka BLUTSO CIMB INYMNTA [OnekTpoHHbi pecypc]. URL: http://nizrp.narod.ru

3. Bbasa paHHbIX Oonblon TexHuveckon 6ubnuotekn "Cant TennoTexHuka" [ONeKTPOHHbIN pecypc).
URL:http://teplokot.ru/

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmmMHoro obecneyeHust
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
Onarpamma HS gns Bogbl n BogsiHOro napa v2.5

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HeEOOGX0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHve

MynbTuMeauninHoe 060 OBaHue, cneunanuanpoBaHHas mebenb, Jocka
NekynoHHas y A pyA H P a
ayautopus

MynbTmeauitHoe o6opyanoBaHue, cneumanusnpoBaHHas Mebenb, focka
YyebHas ayautopus




J'Ia6opaTopr|e YCTaHOBKM O51A4  UCNbITaHUA pPa3nnyHbIX KOHCprKLI,VIVI TennoobMeHHbIX

A-207 annapatoB, nabopaTtopHas ycTaHoBka TennocHabxeHune ¢ MIMCO, nabopaTopHbIn CTeHA no
uccrnegoBaHuio TeEpMOANHAMUYECKUX MPOLLECCOB
JlabopaTopHasa yctaHOBKa ONs onpeaeneHns OTHOLLEHWsT TENNTOEMKOCTEN BO3ayXa, KanopumeTp
A-003 ANnd onpegeneHnst obLLen )XecTKoCTH, TEpMOCTaT BUCKO3MMETPUYECKII




