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1. Poab qucnuniaunbl «Tenmomaccoo6MeH B JHepreTH4ecKOM 000py10BaHUM» B (OPMUPOBAHMHM KOMIIETEHINI BBIyCKHUKA:

DJieMeHT CocraBiisiionne pe3yJibTATOB OCBOEHHUS (1eCKPUNITOPbI KOMIETEHHIi)
o0pa3oBaTeJbLHOM Kox
Cemect Pe3yabTaThl
MPOrpaMMbl KOMIIeTe HanmeHoBaH#e KOMIETEHIUH
p ocBoenust OOII
(AMcuMmInHA, HIUM Kox HaumeHoBanme
npaktuka, 'HA)
I[IK(Y)- | Bmageer ombiToM  pacdera  TEIUIOMAacCOOOMEHHBIX
CriocoOHOCTD IPOBOJUTH PACUETHI IO
2.B3 MIPOIIECCOB
THUIIOBBIM METOIUKAM, IIPOEKTUPOBATH
TennomaccooGMeH B TK(Y)- TEXHOJIOTHYECKOE 000pyAOBaHUE C TIK(Y)- YMeeT  BBIABIATH — CYHIHOCTb  TEMIOMACCOOOMEHHBIX
SHEPreTHYECKOM 6 5 UCIIOJIb30BAHMEM CTAHJAPTHBIX P13 2V3 nponeccos M IIPUMCHATE 14 HX  pacdera
060pyﬂ0BaHI/II/I CpENCTB aBTOMATH3ALUN COOTBETCTBYIOIMEC 3aKOHBI
IPOCKTHPOBAHMUS B COOTBETCTBHH C TIK(Y)- 3HaeT OCHOBHBIE 3aKOHBI TEIUIOMaccooOMeHa, UuX
TEXHIYECKUM 3aaHHeM 33 MaTeMaTH4eCKOe OIMMCAaHUE€ W METOJAbl HCCIIEIOBaHUS
MIPOIIECCOB NEPENAYN TEIIIOTHI
2. INToka3zaTeju U MeTOALI OLICHUBAHUS
Koa nnaukaropa
Tlnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCHHILIHHE -
KOHTDOLNDYEMOi HaumeHnoBaHnue pa3aeia MeToab! OlleHUBAHHS
po.py JUCHUILTHHBI (oLeHOYHbIE MEPONPUSATHS)
Kon HanmeHoBanue KOMIIeTeHIIMH (MJIH ee
4acTH)
3ammra 0TIETOB 10 Ja00PaTOPHBIM
MonenupoBaTh U PaCCYUTHIBATH TEIIOMACCOOOMEHHBIC patoraw
PI-1 MK(V)-2 Pazpen 1; Pazgen 5 3armura KOHTpOJbHOM 1 M]3
TPOLECCHI U YCTAHOBKHU Kosoxzuym
OTBeT Ha BONPOC 3K3aMeHa
3amunTa OTYETOB 110 J1abOPaTOPHBIM
[IpoBOaUTH 3KCIEPUMEHTANIBHBIE UCCIIEN0BAHUS Paspen 2; Pasnen 3; Paspen 4; | paGoram
PJI-2 p 5 P b IK(Y)-2 Pasnen 6; Paznen 7; Paznmen 8; | 3amwmra koHTponsHOM 1 /I3
TEIIOMacCOOOMEHHBIX MPOIIECCOB Ha (PUINUECKUX YCTaHOBKaX Pasnen 9 Kommokemym
OTBeT Ha BONPOC 3K3aMeHa
3amuTa OTYETOB 110 JJAOOPATOPHBIM
IIpoBOAUTH KOHCTPYKTOPCKHE U TOBEPOUHBIE PACUETHI paboTam
PI-3 TerI000MEHHHUKOB, TPaBUIILHO BHIONPATH TEIIIOMacO0OMEHHOE IK(Y)-2 Paznen 10; Pasnen 1 3awmmra KOHTpOJIBHOIM 1 N3
000pyTOBaHNE ATOMHBIX CTAHIIMN Kosutokerym
OTBeT Ha BOIIPOC HK3aMEHa




3. IlIkaja oueHUBaAHUA

ITopsimox opraHu3aluy OLEHMBAHUS PE3YJIbTaTOB OOYYEHUS B YHHBEPCUTETE PETIAMEHTHPYETCS OTACIbHBIM JIOKAIbHBIM HOPMAaTHBHBIM AKTOM —
«CucTeMa OlICHUBaHUS Pe3yJIbTaTOB 00yueHHs B TOMCKOM HONuTeXHUYECKOM yHUBepcutete (Crcrtema oleHuBaHus)» (B ACUCTBYIOIICH PEIAKIINN).
Hcnonb3yercs GaIibHO-pEHTUHIOBAs CUCTEMa OLIEHUBaHMS pe3yabTaToB 00yueHus. MToroas oreHka (TpaAulMOHHAas U JIMTEpHAas) O BUAaM y4eOHOU
nesitenibHOCTH (M3yuenue aucuumiul, Y UPC, HUPC, kypcoBoe npoekTrupoBaHue, IPaKTUKH ) ONPeAeseTcsl CyMMOM 0aslioB IO pe3yJibTaTaM TEKYIIETo
KOHTPOJIS M TPOMEKYTOUHOM aTTecTaluu (MTOroBasi peiiTUHroBas oueHka - Makcumym 100 Gansos).

PacnpeneneHHe OCHOBHBIX W AOIIOJTHUTCIBHBIX Oa/ioB 3a OLCHOYHBIC MCPOHPUATUA TCKYLICTO KOHTPOJISA U HpOMC)KyTO‘-IHOI\/'I aTTeCTalnun
YCTaHABJIMBACTCA KAJICHAAPHBIM pefITI/IHF-HJIaHOM JUCHHUITIINHBI.

PeKOMCH}IyeMaSI mIKajga ajs1 OTACJIbHBIX OLICHOYHBIX MepOHpI/If{TI/II\/’I BXOAHOT'O M TCKYHIEIO KOHTPOJIA

% BBINOJIHEHUS CooTBeTcTBHE
o OnpeneneHue OEHKH
3aJJaHUusA TPAAUIIHOHHOH OLICHKE
90%+100% «OTInUIHO» OTinyHOE MOHUMAaHKE MIPEeIMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIaJICHUE OTBITOM MPAKTUUECKON JesITeIbHOCTH,
HE00XOMMBIC PE3YJIBTaThl 00YYeHHUs CHOPMUPOBAHBI, HX KAYECTBO OIEHEHO KOJIMYECTBOM OAJIIOB, OJM3KUM K MAKCUMAIILHOMY
70% - 89% «Xoporroy» JlocTaTo4HO MOJTHOE TIOHMMAHUE MIPEIMETa, XOPOIITUE 3HAHUS, YMEHHUS M OTBIT MPAKTUICCKOH EATSIFHOCTH, HEOOXOIUMBIC PE3yIbTATHI
o0yueHus c(hOpMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MUHUMAIBHBIM KOJIMYECTBOM 0aJLIOB
55% - 69% «Y IOBIL.» [Ipuemiemoe MOHNMaHKE IPEAMETA, YAOBICTBOPUTEIHHBIC 3HAHMUS, YMEHHUS U ONBIT MPAKTHYECKON IEATEFHOCTH, HEOOXOIUMBIE Pe3yIbTaThI
o0ydeHus c(hOpMIPOBAHBI, KAYECTBO HEKOTOPBIX M3 HAX OIICHEHO MUHUMAIBHBIM KOIMYECTBOM 0aylioB
0% - 54% «HeynmoBm.» Pe3ynbraTsl 00y4eHHs] HE COOTBETCTBYIOT MUHHMAJIBHO JOCTATOYHBIM TPEOOBAHISIM
IIIxana 11l OEHOYHBIX MEPOIIPUITUHI DK3aMEHa
%0 BbINOJTHEHHS JK3aMeH, CoorBeTcTBHE
o . Onpenenenne OUEeHKH
3aJaHUi DK3aMeHa 0aJ11 TPaAMLHOHHO# OLeHKe
90%+100% 18 +20 «OTIMIHO» OTnryHOE MOHMMAaHKE TPEIMETa, BCECTOPOHHUE 3HAHWSA, OTIMYHBIE YMEHHS M BIaJJCHUE ONBITOM MPAKTUIECKON JIESTENbHOCTH,
HE00XOAMMBIC PE3yNIbTaThl 00y4eHHUsI cCPOPMHUPOBAHBI, HX KAUYECTBO OIEHEHO KOJIMYECTBOM 0aJIOB, OM3KHUM K MAaKCHMAIILHOMY
70% - 89% 14+17 «Xopomo» JlocTaTo4HO MOJTHOE TIOHMMAHHUE MPEIMETa, XOPOIITUE 3HAHUSA, YMCHHUS U OTBIT MPAKTHICCKON TEATSIFHOCTH, HEOOXOTUMBIE
pe3yneTaTel 00ydeHus chOpMUPOBAHBI, KAYECTBO HU OJJHOTO M3 HUX HE OICHEHO MUHIUMAaJIHHBIM KOJIHMYECTBOM OAJIJIOB
55% - 69% 11+13 «Y 10BIL» [MpreMieMoe MOHUMAHKE IPEIMETa, YAOBICTBOPUTEIBHBIC 3HAHUS, YMCHHUS U OIBIT MPAKTHYCCKON JCATSIIEHOCTH, HEOOXOIUMBIC
[pe3yNbTaThl 00yYeHUs CHOPMUPOBAHBI, KAYSCCTBO HEKOTOPHIX U3 HUX OICHEHO MUHUMAJIHHBIM KOJIHMUYSCTBOM OAJIJIOB
0% - 54% 0+10 «Heymorm.» PesynbraThl 00y4YeHHsT HE COOTBETCTBYIOT MHHUMAJIBHO JJOCTATOYHBIM TPEOOBAHHSIM

4. TlepeyeHb THNOBBIX 33/1aHUI

OneHoYHbIe MEPONIPUATHS

IIpuMepbl THNOBBIX KOHTPOJbHBIX 3alaHUI

1. 3amuTa 0OTYETOB 110
1abopaTOpHBIM paboTam

IIpumep 3axanus:
Omnpenenenne K03QOUITUEHTA TEIUIOMPOBOAHOCTH BO3IyXa




OuneHouHbIe MEPONIPUATHS
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KonrtponbHas pabora

IIpumep 3axanus:
Pacuer a3 dexruBHOrO 3HaYCHN KOO(PPHUIMEHTA TETIONPOBOIHOCTH

KOJIJIOKBI/IYM H 3K3aMCH

IIpumepHbIii NepedeHb KOHTPOJIBHBIX BOIIPOCOB:

1.
2.

13.
14.
15.
16.

17.

18.

TemnepatypHoe 1osie, TpaiMeHT TemiepaTypsbl. 3akoH (runote3a) dypoe.

Temmneparypa, TEIU10, TEMIOBOM MOTOK, INIOTHOCTb, TEIJIOBOT'O MMOTOKA, IMHEHHAs IJIOTHOCTh
TEIUIOBOTO TIOTOKA, TEPMHUUECKOE COTIPOTUBIICHUE U €TI0 BH/IBL.

Pacuer cnoxHoro TermooOMeHa. [locnenoBarenbHas u napajuienabHas nepeaaya TerioThl.
Termnonepenaya.

OcHOBHOM 3aKOH KOHBEKTUBHOI'O TermioooMeHa (HproTona-Puxmana). BHemHee TepMuueckoe
CONPOTHUBIICHHE.

Juddepennmanbable ypaBHEHHs TEIUIONPOBOAHOCTH (BbIBOM). CMbICH K03 PuLineHTOB
TETUTOTIPOBOAHOCTH ¥ TEMIIEPATYPOIIPOBOTHOCTH

VYcnoBHs 0IHO3HAYHOCTH JUIsl ypaBHEHHsI TEIUIONPOBOAHOCTU. KpaeBbie ycnoBus.
CranmoHapHas Teryionepeiada yepes3 IIOCKYI0 OHO- ¥ MHOTOCJIOHHYIO CTCHKY .

Cxema, nuarpammel 1 pacuét K.IL /1. nuxna I'TY ¢ y4€ToM MHOroCcTyneH4aToro paciiupeHusl.

HuddepenumanpHple ypaBHEHNS KOHBEKTUBHOIO TEINIOOOMEHA.

. YcioBus OJHO3HAYHOCTH JJIA ,Z[I/I(l)(bepeHI_II/IaHLHOFO YpPaBHCHUS KOHBCKTHBHOTO TEIUIOOOMEHA.
. [Tonsitne THAPOAVMHAMHUYCCKOI'0 ITIOTPAaHUYHOI0 CJI0A. TOJ'IHII/IHa THAPOANMHAMHUYCCKOIO

MOTPaHUYHOIO CJIOA

. [TorsATHE TETIIIOBOTO IIOrpaHU4YHOIO CJI04. Ero cB:a3s ¢ TO.]'II].[PIHOI71 TUAPOAUHAMHUYICCKOI'O

MOTPAaHUYHOTO CJI0S U KOA(PPHUIIMEHTOM TEIJI00Tauu.

[Togo6ue dpusnveckux nporeccoB. Kpurepuu momoomus.

I'mapomexannueckoe nogodue. Kpurepun u ux Gpusnueckuii cMpica

MonenrpoBaHue MpoLecCcoB TEMI000MEHA, TPaBUiIa MOAECTUPOBAHUS, TOTyYEHHE
KpUTEPUAJIbHBIX YPaBHEHUI.

Oco0eHHOCTH MOJIETHPOBAHUS TETJIOOTAAYHN PY JTJAMUHAPHOM U TYpOYJIEHTHOM T€UEHUU
KUJKOCTH.

O06paboTka 1 00001IeHIE ONBITHBIX JAHHBIX ITPH MOJEINPOBAHUN MIPOLIECCOB TEIIIOOOMEHA Ha
IIpUMepe IKCIEPUMEHTAIBHOIO ONpeAeNieHUs] & CBOOOI0M KOHBEKIIMH BOKPYT TOPHU30HTAIBLHOTO
WINH/PA.

O06paboTka 1 00001IeHNE ONBITHBIX JAHHBIX TPH MOJEINPOBAHUN MIPOLIECCOB TEIIIOOOMEHA Ha
IpUMepe IKCIEPUMEHTAIBHOIO ONPEAENIEHUSI & BBIHYKJIEHHOW KOHBEKIIUU BJIOJIb TUIOCKOM
MTOBEPXHOCTH.
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19. Temnootnava Npy My3bIPHKOBOM KUTICHHH KHIKOCTH B OOJIBIIIOM 00bEME.

20. OcHOBHBIE TPEIOCHIIKH U JOMYIIECHUS MOJICIN KPYKIJIUHA IS ITy3bIPEKOBOTO KUITCHUS B
007b11I0M 00BEME.

21. Ctpykrypa nByx(das3Horo nmoroka B Tpydax maporeHepaTopa.

22. Pacuér TernooTaaun Npu KUMEHUHU JABHXKYLIEHCS )KUIKOCTU B TpyOax.

23. OCHOBHBIC 3aKOHBI JIYYHCTOTO TEIFIOOOMEHA.

24. 3axon Kupxroda.

25. 3akon JlamOGepra.

26. Css13b 3ak0HOB Ctedana-bonbivana u [lnanka.

5. MeToauuecKkue YKa3aHud 10 nmpoueaype ouCcHuBaHusd

OueHoYHbIe MEPONPHSATHSI

l'[poue;lypa NPOBEACHNS OLICHOYHOI'0O MEPONPUATHSA U Heoﬁxozmmue METOANYEeCKHE YKa3aHUus

1. 3ammra OTYETOB O OnenuBaHue MPOBOIUT MpenogaBatenb. Ha 3ammure:
1a00paTOpHBIM paboTam — oO0yuyaromuiics mpeabsIBIISICT OTYET U JIeIaeT KPaTKOEe COOOIICHHE, COPOBOXKIAEMOE TIOKa30M
)IGMOHCTpaHI/IOHHBIX MaTepI/IaJ'IOB;
— TpernojaBaTesb 3a7aeT 00yYaroIIEeMyCsl BOIIPOCHI, M 3aCIyIIUBAIOT OTBETHI;
— TpernojaBaTelb OLIEHUBAET OTBETHI HA BOMPOCHI B COOTBETCTBUU C KPUTEPHUSIMHU B 11.3.
3ammTa MOXeT MPOXOAUTH B IyOJIUYHON WIIM UHIMBUAYAIbHOU hopMme.
ITo uroraM 3amUThI IPETIOAABATENb JIeJaCT BBIBOJBI O CTCIICHH C(HOPMHUPOBAHHOCTH PE3yJIbTaTOB
00y4eHwusl.
2. 3amuTa oT4eTa 110 OrneHuBaHUe MPOBOUT MpenoiaBatenb. Ha 3amure:
KOHTpoJIbHOM padote u 13 — oO0yuaromuiics mpeabsIBIsIeT OTUET U JIeIaeT KPaTKoe COOOIICHHE, COTPOBOXKAAEMOE TIOKa30M
)IGMOHCTpaHI/IOHHBIX MaTepI/IaJ'IOB;
— TpemnojaBaTesb 3a7aeT 00yYaroIIEeMyCsl BOIIPOCHI, M 3aCIyIINBAIOT OTBETHI;
— TIpernojaBaTesb OIIEHUBAET OTBETHI HA BOIIPOCHI B COOTBETCTBUHU C KPUTEPHUSAMHU B I1.3.
3amuTa MpoOXOaUT, KaK MPaBUIIo, B MyOJIUIHON (hopMe C BOBICUEHHEM B TUCKYCCHIO OCTATBHBIX
CTYJICHTOB.
[To uroramM 3amUTHl IPETOAABATEND IETACT BHIBOJBI O CTENEHH C(HOPMHUPOBAHHOCTH PE3yIbTaTOB
00y4eHusl.
3. KomnoksuyM, s3x3ameH OneHuBaHue NPOBOIUT NpenojiaBarenb. Ha konnokBuyme:

— TpemnojaBaTesb 33a7aeT 00y4aroleMycsi BOIIPOCHI, U 3aCIyIINBaIOT OTBETHI;
— MOTYT OBITh 33/1aHBI TEOPETUUECKHUE U MPAKTHIECCKUE BOTIPOCHI;
— TIPEemnoJiaBaTelib OIEHUBAET OTBETHI HA BOMPOCKHI B COOTBETCTBHH C KPUTEPUSIMH B 11.3.




OlleHO'leIe MEpPONpUATHS Hpoue;lypa NPOBEJICHHUS OLIEHOYHOI'O MEPONIPUSATHUSA H HeOﬁXOl]l/lMl)le METOAHYCCKHE YKA3aHUSL

KomnokBryM npoxoauT B IMyOIMYHON WM MHIUBHIYAIEHON (opMe.
[To nToram KoJJIOKBHyMa IPETIOAaBaTENb JIeTaeT BBIBOIBI O CTENIEHH C(HOPMUPOBAHHOCTH PE3YIIHTATOB
00y4eHusl.
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