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1. Poab qucuuninHbl « TexHnyeckasi TepMOANHAMHUKA» B ()OPMHPOBAHUM KOMIIETEHIMI BBINYCKHUKA:

DJIeMeHT Cocrapiisiomye pe3yJibTATOB 0CBOCHHUS (A€CKPUIITOPbI KOMIIETEHIHIT)
00pa3oBaTeJILHOM Kox
Cemect Pe3yabTaThbl
MPOrpaMMbl KOMIIeTe HaumeHoBaHHe KOMIIETEHIMU
p ocsoenusi OOII
(IMCHUIUINHA, HIMHA Kon HaumeHnoBanue
npaktuka, F'HA)
TIK(Y)-2.B1 Bnageer ombITOM aHanmu3a TEPMOJMHAMHUYECKHUX IMPOLIECCOB B
CrocoOHOCTh IPOBOJIUTH ' TEIUIOHEPTETUUECKUX U TEIJIOTEXHUUECKHUX CUCTEMax
pacyeTsl IO TUIIOBBIM
METOIMKAM, IPOCKTHPOBATh Brameer ombITOM oOmpeneNeHHs CBOWCTB pabodymx Ten H
L — TIK(Y)-2.B2 | temoHocuTeneit mpu pacderax TEIIODHEPTETHICCKUX |
TEIUTOTEXHUYECKIX YCTAHOBOK U X 000PYHZOBaHU

obopymoBaHue ¢
T [K(Y)- Ps Ymeer MIPOBOJIATH HCCIeJOBaHUS u pacuer

WCTIOJb30BaHUEM
CXHICCKad 4 2 MTK(Y)-2.Y1 | TepMOJMHAMHYECKHX MNPOLECCOB M ILMKIOB INPEOOpPa3OBaHMUs

TCPMOJUHaAMHUKa
pMOA CTaHJApTHBIX CPEJICTB SHEPrUH
aBTOMATHU3aLUHU TK(Y)-2.Y2 YMeeT omnpenensaTh CBOHCTBA pabOYUX Tell M TEIUIOHOCHTENEH
MPOEKTUPOBAHUS B ) MIPU aHAJIU3E TEPMOJAUHAMUYECKUX MMPOLIECCOB U LIMKJIOB
COOTBETCTBUU C TEXHUYECKUM 3HaeT OCHOBHBIC (PM3UYCCKHUC SIBICHUS W 3aKOHBI TEXHUYECKOM
3a7aHueM [K(V)- 2.31 TEpMOJMHAMUKH, METOJbl KX HCCIECIOBAaHUS U METOAUKHU
pacdera poIeccoB | IUKJIOB MPeo0pa3oBaHus YHEPTUU
MK(Y)-2.32 | 3naer cBoiicTBa pabOYMX TEJ U TEIUIOHOCHUTEIEH

2. IMToxka3zaTeJu U MeTOALI OLICHUBAHNS

Iln1anupyemble pe3yIbTaThl 00YYEHHs M0 JHCHHILINHE

Koa unaukaropa

JOCTHXKCHHUSA
- HaumenoBanue pasjena MeToabl OEeHUBAHUS
KOHTPOJHPYeMoi
Kox HaumeHoBaHue AU CHUILIAHBI (oLeHOYHbIE MEPONPHATHS)
KOMIICTCHITUHA (l/l.]'ll/l ce
YacTH)
Pasnen 1. Beenenue. 3amuTa 0TYETOB 110 JJaOOPAaTOPHBIM paboTaM
P 1 3HaTh, MOHUMATh U YMETh M10JIb30BAaThCSI OCHOBHBIMU TIK(Y)-2 IonsaTus, na-pameTpsl u 3amuTa pasjena KypcoBoi paboThl
MOHATHSMHU U ONpEeAEICHUSIMU TEXHUUECKOW TePMOJMHAMUKI OCHOBHBIE 3aKOHBI TEP- Konnoxsuym
MOJIMHAMUKH. OTBeT Ha BOIPOC SK3aMeHa
Paznen 1. Beenenue. 3amuTa 0TYETOB 10 JJaOOPAaTOPHBIM paboTaM
3HaTh, IOHUMATh U YMETh I0JIb30BAaThCS IOHATUSIMH OCHOBHBIX
. IonsaTus, na-pameTpsl u 3amura pasjena KypcoBOro npoekra
P2 Mozelnelt pabouuX Tel, TEPMOJMHAMHYECKHUX TTapaMeTPOB U TIK(Y)-2
OCHOBHBIE 3aKOHBI TEP- Komnoxsuym
IIPOLIECCOB
MOJMHAMHUKH. OTBeT Ha BOMPOC SK3aMeHa
P13 Biiagets MeTOTaMU TEPMOJMHAMHYECKOTO aHaIN3a C TIK(Y)-2 Paznen 1. BBenenue. 3amuTa 0T4ETOB MO JJabOPaTOPHBIM paboTaM
MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB M COOTHOIIEHUH IloHsTHS, TapaMeTpsl U 3amuTa pasnena KypcoBoii paboTsl




Il1anupyemsle pe3yJbTaThl 00y4eHHs 110 JHCHUILIHHE Koa unaukaropa
JOCTHKECHHUSA
o HaumeHoBanune pa3aeaa MeTOZlbl OIICHUBAHHUSA
KOHTPOJINPYyeMoi
Kox HaumeHoBaHue JHCIUIITHHBI (oLeHOYHbIE MEPONPUSATHS)
KOMIIeTeHI[UH (1M ee
4aCTH)
TEPMOIUHAMUKHU OCHOBHBIE 3aKOHBI Konnoxsuym
TEPMOJMHAMUKH. OTBeT Ha BONPOC HK3aMEHA
3amuTa 0T4eTOB 1O JJabOPaTOPHBIM paboTam
PII4 Brnaners MeTosilaMu TEpMOIMHAMUAYECKOTO aHAIIN3a TK(Y)-2 Pasgen 2. AHanns MUKIOB 3ammurTa paszzaena KypcoBor paboTh
MTOKOSIIIErocs Tea U MOToKa pabodero Teia TETUIOBBIX MAallIiH. Komnoxsuym
OTBeT Ha BONPOC HK3aMEHA
3ammra 0TYETOB 10 JTA00PATOPHEIM paboTaM
Bnanetrs MeToaMu aHaIM3a OCHOBHBIX TEIUIOTEXHHUYECKUX N
Pa3nen 2. AHanu3 nuKIioB 3ammTa pasjena KypcoBoi paboThl
PS5 nprOOPOB HA OCHOBE MOHATHE IIUKINYCCKUX MPOIIECCOB MK(Y)-2
TEIUIOBBIX MalllvH. Komnoxsuym
(uMKIIOB)
OTBeT Ha BOINPOC HK3aMEHA

3. IlIkajga oneHuBaHUA
ITopsimox opraHu3anuy OLEHUBAHUS PE3YIbTaTOB OOYYEHHUS B YHUBEPCHUTETE PErIAMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yabTaToOB 00y4yeHUs: B TOMCKOM moiuTexHu4eckoM yHuBepcutere (Crucrema olleHHBaHUsA)» (B JCHCTBYIONIEH pelakiun).
Hcnonb3yercst OambHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3yJabTaToB oOyueHus. MToroBas oneHka (TpaJULMOHHAs W JIMTEpHas) MO BUAAM
yuebHoll nestenbHOCTH (M3yuenue aucumiuinH, YWPC, HUPC, kypcoBoe mNpoeKTHpoBaHHE, NPAKTUKH) OMNpeAesieTcs CyMMOW OaloB IO
pe3yibTaTaM TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIluK (MTOTOBasi pEMTUHTOBAsI OlleHKa - MakcumyM 100 GasuioB).

PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENbHBIX OalJIOB 3a OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOM arTecTanuu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.

PGKOMGHI[yeMa}I mKajaa ajisd OTACIAbHBIX OLICHOYHBIX MGpOHpH}ITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHHUS CoorBercTBHE
3aJaHUsA TpaHHHHOHHOﬁ OIICHKE Onpe):le.neﬂue OHeHKH

90%-+100% «OTIIHOY OTJIMYHOE TOHUMAHKE MPEMETa, BCECTOPOHHHE 3HAHUS, OTJIMYHBIC YMCHHS U BJIAJICHUC OMBITOM MPAKTUYECKOH NEeSITeIbHOCTH,
HEO0OXOIUMBIC PE3yNIbTAThl 00y4eHUs chOPMUPOBAHBI, UX KAYSCTBO OICHEHO KOJIMYECTBOM OAJUIOB, OJM3KHUM K MAKCUMAIILHOMY

70% - 89% «Xopor1oy» JlocTaTo4HO MOJTHOE TOHUMAHUE TPEAMETA, XOPOIIUE 3HAHUS, YMCHHS U OTBIT MPAKTHYCCKON ICATEILHOCTH, HCOOXOAUMBIC PE3yJIbTaThl
00yueHust chOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OI[CHEHO MUHHMAJBHBIM KOJIMYECTBOM OaJlIOB

55% - 69% «Y 1OBIL.» [IpuemiieMoe MOHNMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHMUS, YMEHHUS U OTIBIT IPAKTUIECKOH NeSTETLHOCTH, HEOOXOJUMBIE Pe3yIbTaThI
00yueHus c(hOpMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OIICHEHO MUHIMAaJIHHBIM KOJIHYECTBOM OaJIJIOB

0% - 54% «Heynosiu.» Pe3ynbTaThl 00ydeHUs1 HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBAHMIM




[IIxana 1ys OLCHOYHBIX MEPONPUATHM dK3aMEHA

% BBINOJIHEHHSI OK3aMeH, CooTBercTBHE
3a/IaHuii DK3aMeHa 0asL TPaJULIMOHHOI OLleHKe Onpeneenne onenxu

90%+100% 18+ 20 «OTIHIHO OTJIMYHOE TOHUMAHKE MIPEAMETa, BCECTOPOHHKE 3HAHHS, OTJMYHBIC YMCHHS U BJIAJICHUC OMBITOM IPAKTHYCCKOM IS TEIBHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJMYECTBOM OAJUIOB, OJM3KHM K MAKCUMaJIbHOMY

70% - 89% 14 +17 «Xoporioy» JlocTaTo4HO MOJTHOE TOHUMaHUE TIPeIMETa, XOPOIIIHE 3HAHUS, YMEHHUS U OIBIT MIPAKTHICCKON AESITETLHOCTH, HEOOXO0IMMbIC
pe3ybTaThl 00y4eHus cOpMUPOBAHEL, KAYECTBO HA OJHOT'O U3 HUX HE OLICHEHO MHHUMAJIBHBIM KOJIMYECTBOM OAJlIOB

55% - 69% 11+13 «Y 1OBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMECHUS U ONBIT NPAKTHYECKOH AEATEIHLHOCTH, HEOOX0IMMBbIC
pe3yabTaThl 00y4eHus: cOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0aJlIoB

0% - 54% 0+10 «Heynos.» PesynbraTsl 00y4eHuUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM

4. llepeyeHb TUNOBBIX 3aJaHUI

OneHoOYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHUI

1. 3ammra OT4ETOB 110

nabopaTopHBIM paboTam

IIpumep 3ananus:
Omnpenenenue yaeIbHONW W300apHOM TETNTIOEMKOCTH BO3/TyXa

2. Kypcosas paborta

IIpumep 3ananus:
Tepmoaunamuyeckuit ananus rukia [ICY

3. KomnokBuym 1 3k3ameH

IIpuMepHBIH NepeYeHb KOHTPOJIbHBIX BOIIPOCOB:
1. [lpumeHenue TaOIUI TEPMOAWHAMHUYECCKHX TMapaMeTpoB W hs IuarpaMMbl NpU pacdy€Te H30XOPHOIO
nporecca mapa H20. NM3o06pa3uts nportecce B pv u T's auarpammax.

2. Boma u BogsHoi map. ®azomas p-vV-T guarpamma. OCHOBHbIC oOmpeaeicHHsS. TepMOIUHAMHUYCCKUC
TaOJIUIBI BOABI M BOJASIHOTO mapa. Pacdyer mapameTpoB Mokporo mapa. pv, Ts, hs gumarpamMMel Boabl u
BOJISTHOTO Tapa.

3. Cxema m guarpammbl mmkia JIBC ¢ moaBomoM Teruma K pabodeMy Tely NPH IOCTOSHHOM JaBJICHUH
Tepmuueckuit K.I1.JI. nukina yepe3 KOHCTPYKTUBHBIE TapaMeTpBbI.

4. TlpumeHeHue TaOMUI] TEPMOJUHAMHUYCSCKUX IapamMeTpoB W hs nuarpamMmbl MpH pacuére u300apHOTO
mportiecca napa H20. U300pa3uts npoiiece B pv u Ts guarpamMmax.

5. VYcinosus paBHoBecus mpu (hazoBoM nepexoje. [Ipasuio ¢a3 I'no6ca. [Tapoodpaszopanue U KOHIECHCALIHS.

6. OmnpenenuTts TEOPETHUYSCKYH) MOIIHOCTH MAPOCHIOBON YCTAaHOBKM C OTOOPOM Tapa B TOJOTPeBATEIh
CMEIIMBAIOIIET0 THIA W MPOMEXYTOYHBIM IIEPEerpeBoM apa 10 oTdopa. IlapameTpsr B y37OBBIX TOUKaX U
MapoNpOU3BOIUTEIILHOCTD U3BECTHEIL. [IpuBecTn cxemy, Ts 1 hs muarpaMmbl IHKIIA.

7. IlpumeHenue TabaHIl TEPMOJMHAMUYECKUX MApaMEeTPOB U hs nuarpaMmsl pu pacyére U30TEPMUIECKOTO
npouecca napa H20. Uzob6paxenne npouecca B pv u T's Auarpammax.




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

10.
11.
12.

13.
14.

15.
16.
17.
18.

CkopocTts 3ByKa. Buas! conern.

Tunel Bomonoporpesarenei (pereneparopos) [ITY. YpaBaenus temioBoro OanaHca AJsl HUAX.
Pacuér nzoxopHoro mporecca uaeanpHOro raza. M3o00pa3uts nporecc B pv U T's quarpammax.
Pacuér mapameTpoB ra30B U MMapoB MPU CMEIICHUH B TIOCTOSTHHOM 00BEME.

MHorocTyneH4aroe c:kaTHe raza B Kommpeccope. BoIOop mpoMeKyTOYHBIX AaBJICHUN U pacuéT 3aTpaThl
paboThI Ha MPUBOJ KOMIIPECCOPA.

Pacuér nzobapHOTO TIpOIIecca uacaIbHOTO Ta3a. M300pas3uTs mpomecc B pv u Ts muarpaMmax.

Bona u BomsHoi map. @aszoBas P-V-T npmarpamma. OcHoBHBIE omnpezaenieHus. TepMoarHaAMHYECKHE
TaOIMIBI BOJBI U BOJSHOTO mapa. Pacuer mapameTpoB Mokporo mapa. P-V, T-S, h-S nuarpammer Boabl u
BOJSIHOT'O T1apa.

Cxema, aquarpammsbl 1 pacu€t K.IL . nukma I'TY ¢ ya4€ToM MHOTOCTYIIEHYAaTOTO PacIIupEeHNsI.
Pacuér n3oTepmuyeckoro npoecca uaeaabHoro rasa. lM3obpaxkenue nponecca B pv u T's auarpaMmax.
CRoiicTBa peanbHBIX Ta30B. Y paBHEeHHs Ban nep Banbsca, boromo6oBa-Matiepa.

[IpuBectn cxemy, Ts m hs pamarpaMMmsbl, OmpeAeNWTh pacxox TMapa YCTaHOBKM paboTaromei 1o
TEOPETHUUECKOMY ITUKIY C BTOPUYHBIM IEPETPEBOM Mapa MO M3BECTHOM TEOpeTHUeCKo MOIIHOCTA Nt u
Maponpou3BOIUTENBHOCTH D.

5. Meroanyeckue yKa3aHus Mo npoueaype oueHuBaHusl

O1ueHOoYHbIe MeponpusTus

l'[poue;[ypa NMPOBEACHHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHusl

1.

3amura OTYETOB 110
nabopaTopHBIM paboTam

OuenuBanue NpoBOAUT NpenoaaBarens. Ha 3amure:

00yJaroIuics MPeIbIBIAET OTUET U JeNIaeT KPaTKOe COOOIICHNE, COIPOBOKIAEMOE TIOKA30M
JIEMOHCTPAIIMOHHBIX MAaTEPUAJIOB;

MIPEIoIaBaTellb 33/1aeT 00YJaIOMEeMYCsl BOITPOCHI, H 3aCITYIINBAIOT OTBETHI;

MPEero1aBaTellb OIEHHUBAET OTBETHI HA BOIIPOCHI B COOTBETCTBUHU C KPUTEPHUSIMHU B I1.3.

3amuTa MOXET MPOXOAUTH B MyOTHMYHON WM MHAUBHIYaLHOU Qopme.
[To uToram 3aIKThI TPETOIABATENb JICIACT BBIBOBI O CTENEHH C(OPMUPOBAHHOCTH PE3YJILTATOB
o0y4eHusl.

3anmTa oT4eTa o KypcoBOu

OueHuBaHue NpoBOAUT NpenoaaBarenb. Ha 3ammure:




OneHoYHbIE MEPONIPHSITUS

TIpoueaypa npoBeeHNsi OLEHOYHOI0 MEPONIPUSITUS M HEOOX0IUMbIE METOAMYECKHE YKA3AHUSA

pabore

— 00y4Yaromuiics MPEeIbSIBISIET OTUET U JICNIAeT KPaTKoe COOOIIEHHE, COMPOBOKIAEMOE MTOKa30M
ACMOHCTpPAIMOHHBIX MaTCPUAJIOB,

— MpemnojaBaTelb 3a1aeT 00YYaIOIIEMYCsl BOIPOCHI, M 3aCITyIIHBAIOT OTBETHI,

— MpemnojaBaTelib OICHUBACT OTBETHI HA BOMPOCH B COOTBETCTBUU C KPUTEPUSAMH B 11.3.
3aruTa MpoXOIUT, KaK MPaBUio, B MyOJHYHON GOpMe C BOBJICYCHHUEM B IUCKYCCHIO OCTAIBHBIX
CTY/ICHTOB.
[To uToram 3aIKUThI TPETOIABATENb JICIACT BBIBOBI O CTEIIEHH CHOPMUPOBAHHOCTH PE3YJILTATOB
o0yueHusl.

KomnokBuym, sk3ameH

OuenuBanue NpoBOAUT NpenoAaBaresib. Ha komiokBuyme:

— TpernojaaBaTenb 3a7aeT 00yJarIIeMycCsl BOIIPOCHI, M 3aCITyIINBAIOT OTBETHI;

— MOTYT OBITh 33JJaHBl TEOPETHUECKHUE U TIPAKTHUECKUE BOTIPOCHL;

— IpenojaBaTellb OLEHUBAET OTBETHI HA BOMPOCHI B COOTBETCTBUH C KPUTEPUSIMH B 11.3.
KomnnoxkBuym npoxXoauT B MyOJIMYHON WM HHAUBUAYATBEHON (opMe.
[To utoram KOJIIOKBHYMa MPEINO/1aBaTeNb JEIaeT BHIBOJIBI O CTETIEHN COPMUPOBAHHOCTH PE3YIIHTATOB
oOy4JeHMSI.
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