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1. Poap gucnumiunsl «TennomaccoodOMen» B (pOpMUPOBAHMHM KOMIIETCHIIMH BBINNYCKHUKA:

DJIeMeHT Cocrapiisiiomye pe3yJibTATOB 0CBOCHHUS (Ae€CKPUIITOPbI KOMIIETEHIHIT)
o0pa3oBaTe/IbHOM Kon PesynbraTel
nporpaMmal CemeCTp KOMIIETE HaunmenoBanue KOMIIETCHIIHHA OCBOCHUSA
(IMCHUIUINHA, HUUH (0]0) 0} Kon HaumeHnoBanue
npaktuka, F'HA)
CriocoOHOCTB TIPOBOJIMTH PACYETHI TTK(Y)- 2.B3 Bnaneer  ombelTOM  pacueTa  TemJIoMaccOOOMEHHBIX
[0 TUTIOBBIM METOIMKaM, MPOLIECCOB
IIPOCKTHPOBATH TEXHOIOTHICCKOE YMeer BBISIBISITH  CYIIHOCTh  TEIUIOMAaCCOOOMEHHBIX
TenmoMaccoodmen 6 TIK(Y)- | obopynoBaue ¢ HCTIOMb30BAHHEM P13 MK(Y)- 2.Y3 | npoueccos UPUMEHSTh I8 MX  pacdera
2 CTaHAAapTHBIX CPCACTB COOTBETCTBYIOIIHNE 3aKOHBI
aBTOMaTH3alliK HPOCKTHPOBAHUA B 3HaeT OCHOBHBIE 3aKOHBl  TEIUIOMAccOOOMEHa,
COOTBETCTBMH C TEXHUIECKNM IK(Y)-2.33 | maremMaTH4eckoe OIUCAHUE M METOALI HCCIETOBAHHUS
3a/laHneM HPOLIECCOB MePeadt TEMIOThI

2. IMoxka3zaTeau U MeTOALI OLICHUBAHNSA

Koa unaukaropa
Ilnanupyemsle pe3yabTaThl 00y4eHHs 0 AUCHUILTHHE
s MeToabl OLIeHMBAHMS
KOHTPOJIHPYeMOii HaunmenoBanue pa3zgena JHCHMIIHHBI
(oLeHOYHbIE MEPONIPHATHS)
Kon HaunmenoBanue KOMIEeTeHU U (MJIH
ee 4YacTH)
Pasnen 1. Beenenue. [lonsatus, napaMeTpbl 1 OCHOBHBIE
3ammra 0T4ETOB 10 Ja00PaTOPHBIM
3aKOHBI TeII000MeHa. TerIonpoBoIHOCTh
3HaTh U YMETh MIPUMEHSITh pabotam
Pa3nen 2. OcHOBHBIC TIOJI0KEHUS KOHBEKTUBHOTO .
PI1 OCHOBHBIC IIOHITHUS K TK(V)-2 eITOMACCO00OMEHA 3auura KOHTposbHOH 1 UJ13
OTIpEJICIICHIS TEIIOMAacCcoOOMeHa P 3T 5 ) Konnoxsuym
azaea 3. TermiooOMeH U3ITy4eHHEM OTBeT Ha BOMPOC FK3amena
Pasjaen 4. Teronepeaada co CIIOXKHBIM TETUIOOOMEHOM
Pasnen 1. Beeaenue. [lonsaTust, mapaMeTpsl 1 OCHOBHBIC
38.IJ_II/IT8. OTYCTOB I10 Ha60paT0pHI>IM
3HaTh, MOHUMATh U YMETh 3aKOHBI TeII000MeHa. TerIonpoBoIHOCTh paGora
PII2 MPUMEHSTD MOHATHUS U TIK(Y)-2 Pa3znen 2. OCHOBHBIEC MOJIOKEHNS KOHBEKTUBHOT'O Saumra KomTpobHOH 1 I3
3aKOHOMEPHOCTH OCHOBHBIX TEIIOMacco000MeHa. KomioksuyM
IIPOLIECCOB MIEPEHOCA TEIIOThI Pazaen 3. TennooOMmeH u3nyueHHEM OTBeT Ha BOMPOC 3K3aMeHa
Pa3nen 4. Terumonepenaya co CI0KHBIM TETIOOOMEHOM
Bitaners MeTonamu aHanuza Pasnen 1. Beeaenne. [lonsaTus, mapamMeTpsl 1 OCHOBHBIC 3auyTa 0TYETOB M0 J1ab0PATOPHBIM
PII3 MoJied TeMIeparyp npu TIK(Y)-2 3aKOHBI TeII000MeHa. TerTonpoBOTHOCTh pabotam
Pa3IUYHBIX TIpOLEccax Pa3znen 2. OCHOBHBIEC MOJIOKEHUS KOHBEKTUBHOT'O 3ammra koHTposbHoi 1 MJI3
TEILUIOMACCOIIEPEHOCA, TEMI0MAaccO000OMeEHA. Kosnoxsuym




OTpeJICICHUS TEIUIOBBIX TOTOKOB Paznen 3. TeriooOMeH U3TydeHHEM OTBeT Ha BONpPOC JK3aMeHa
MIPUMEHUTETHHO K OCHOBHBIM Pasnen 4. Temonepeaada co CIIOKHBIM TETUIOOOMEHOM
TEIUIOTEXHUIESCKUM MPUOOpaM

Pasnen 1. Beeaenue. [lonsTus, napaMeTpsl 1 OCHOBHBIE
3aKOHBI TeII000MeHa. TerTonpoBOTHOCTh

Pa3nen 2. OCHOBHBIE TTOJI0KEHNS KOHBEKTUBHOI'O
TEMIOMAacCOO00OMEHA.

Paznen 3. TeriooOMeH U3ydeHHEM

Pasjaen 4. Teronepeaada co CIIOKHBIM TETUIO0OMEHOM

3amura KoHTpoabHOM U I3
Komnoxsuym

Bnanets MeTomamu
PJ14 AKCIIEPUMEHTAIBHOU OIICHKU TK(Y)-2

napamMeTpoB TeIIoMaccolepeHoca OTBeT Ha BONPOC 3K3aMeHa

3. IlIkajga oneHuBaHuA
ITopsimox opraHu3anuy OLEHUBAHUS PE3YIbTaTOB OOYYEHHUS B YHUBEPCHUTETE PErIAMEHTHPYETCS OTICIbHBIM JOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yabTaToB 00y4yeHUs: B ToMCKOM monuTexHudeckoM yHuBepcutere (Crucrema olleHHBaHUsA)» (B JCHCTBYIONIEH pelakiun).
Hcnonb3yercst OambHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3ylbTaToB oOyueHus. MToroBas oneHka (TpaJULMOHHAs W JIMTEpHasi) MO BUAAM
yuebHoll nestenbHOCTH (M3yuenue aucumiuinH, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, NPAKTUKH) OMNpEeAeseTcs CyMMOW OaloB IO
pe3yibpTaTaM TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHON aTTeCTalluy (MTOroBasi pEMTHHTOBAs OlleHKa - MakcuMyMm 100 GamioB).

PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENbHBIX OalJIOB 3a OLICHOYHbIE MEpONPUATHSA TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOM arrecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.

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

% BBINOJIHEHHSI CooTBercTBHE
. Onpe):le.neﬂue OIICHKH
3aJaHUsA TPaAULIHNOHHOH OLICHKE
90%+100% «OTIUIHO» OTiaryHOE MIOHUMAaHKE MPEeAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHVSI M BIIAJCHHE OTIHITOM MPAKTHIECKOU e TEIILHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJMYECTBOM 0AJUIOB, OJM3KHM K MAKCUMaJIbHOMY
70% - 89% «XopomIo» JloCTaTOYHO MOJTHOE TOHUMAaHKE NIPEMETA, XOPOIINE 3HAHNS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIBHOCTH, HEOOXOANMBIE PE3YIbTATHI
00y4eHust chOpMUPOBAHBI, KAYECTBO HHA OJJHOTO U3 HUX HE OLIEHEHO MMHUMAJbHBIM KOJIMYECTBOM 0ajlioB
55% - 69% «Y 1oBiL» [Tpuemnemoe NoHMMaHUE MPEAMETa, YAOBICTBOPUTEIbHBIC 3HAHUSI, YMEHHUS M OIIBIT IIPAKTHUECKOH e TeIbHOCTH, HEOOXOANMBIE PE3YIIbTATHI
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MHHUMAJIBHBIM KOJIHIECTBOM OallioB
0% - 54% «Heynosi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM
[IIxana 175 OLICHOYHBIX MEPONPUATHM dK3aMEHA
% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
o . OmnpeneieHne oneHKH
3a/JaHUH 3K3aMECHa oas TPaAHIMOHHOHU OLICHKE
90%+100% 18 +20 «OTnUIHO» OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHUSI, OTJIMYHbIE YMEHHS U BJIQJCHUE OMBITOM IPAaKTUUECKOM e TeNbHOCTH,
HEO0OXOAMMBIE PE3YNIbTAaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJMYECTBOM OAJIOB, OJM3KHM K MAKCUMaJIbHOMY




70% - 89% 14 + 17 «Xopomo» JlocTaTo4YHO MOJIHOE IOHUMAaHHKE MPEMETa, XOPOLINE 3HAaHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIHHOCTH, HEOOX0IMMBbIE
pe3ynbTaThl 00y4eHHst COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHUMAJILHBIM KOJIMYECTBOM 0ajljIoB

55% - 69% 11+13 «Y TOBJL» [MpuemiieMoe MOHUMaHKUE MPEAMETA, YIOBICTBOPUTEIHLHBIC 3HAHUS, YMEHHUS 1 OTIBIT MPAKTUICCKON e TEIILHOCTH, HEOOXOTUMBIC
pe3yJibTaThl 00yueHHs: ChOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLCHEHO MUHUMAIIbHBIM KOJMYECTBOM OAIlJIOB

0% - 54% 0+10 «Heynosi.» PesynbTarhl 00ydeHUsl HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHMIM

4. TlepeyeHb TUNOBBIX 3aJaHUI

OneHovHbIe MeponpusiTus le/lMepr THIIOBBIX KOHTPOJBbHBIX 3aaHMit
1. 3ammra OTYETOB MO IIpumep 3axanus:
1a00paTOpHBIM paboTaM Onpenenenne K03 puiineHTa TemIonpoBOAHOCTH BO31yXa
2. KonTponbnas pabora Ipumep 3ananus:
Pacuet 3¢ pexTrBHOrO 3HaAUCHNU KOAPPHUIMEHTA TEMIONPOBOAHOCTH
3. KomnokBuym u 3x3ameH IIpumepHBbIii epevYeHb KOHTPOJIbHBIX BOMIPOCOB:

1. TemmeparypHoe noje, TpaAueHT TeMuepaTypsl. 3akoH (runore3a) Dypoe.

2. Temmeparypa, TEI10, TEMJIOBON MOTOK, INIOTHOCTh, TEINIOBOTO MOTOKA, TMHEWHAS MJIOTHOCTD
TEIUIOBOT'0 IOTOKA, TEPMUYECKOE COTIPOTUBIICHUE U €TI0 BUJIBI.

3. Pacuer cnoxxHoro Temnooomena. [locnenoBarensHas U mapauienbHas nepeiadya TeraoThl.
Tennonepenaya.

4. OCHOBHOU 3aKOH KOHBEKTHBHOTO TeriooomeHa (HpioTona-Puxmana). BuemHee TepmMudeckoe
COIIPOTHUBIICHUE.

5. JluddepenunanbHubie ypaBHEHHS TETUIONPOBOIHOCTH (BBIBO). CMBICT KO3 (HUIIMEHTOB
TEIUIONPOBOAHOCTH U TEMIIEPATYPOIPOBOTHOCTH

6. VYcnoBus 0JHO3HAUYHOCTH JUIsl ypaBHEHHUS TEIUIONPOBOAHOCTH. KpaeBbie yciaoBus.

7. CranuoHapHas Telionepeiadya yepe3 MIOCKYI0 OJHO- 1 MHOTOCJIOWHYIO CTEHKY.

8. Cxema, nuarpammsbl U pacuét K.IL. /0. mukna I'TY ¢ yuéToM MHOTOCTYNIEHYATOTO PACITUPECHHUS.

9

. Juddepennmanbapie ypaBHEHUS] KOHBEKTUBHOTO TETJIOOOMEHA.

10. YcnoBust oqHo3HaYHOCTH 7151 AU (HEepEeHIINATIEHOTO YPaBHEHHUSI KOHBEKTUBHOTO TEIIJIOO0OMEHa.

11. IToHsATHE TUAPOIUHAMUYECKOTO MOTPAHUYHOTO CJI0sl. TONIMHA THAPOJMHAMUYECKOTO
MOTPAaHUYHOTO CII0S

12. TToHsATHE TEIIOBOTO MOTPAHUYHOTO C10s. Ero CBs3b C TOMIMHON MMIpOANHAMUYECKOTO
MMOTPAHUYHOTO CJIOS U KOADPHUITMEHTOM TETUIOOTIauH.

13. IMopo6ue puznueckux npoueccos. Kpurepuu moaodusi.

14. T'unpomexannueckoe nmogodue. Kpurepun u ux GU3NIECKUNA CMBICIT

15. MonenupoBaH#e IpoIeccOoB TEINIOOOMEHa, MPaBMia MOJACTUPOBAHUS, TOJTYYEHUE




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

16.

17.

18.

19.
20.

21.
22,
23.
24,
25.
26.

KpUTEpUATbHBIX YPaBHEHUH.

Oco0eHHOCTH MOJICTMPOBAHUS TETUIOOTIa4U TIPH JJAMHHAPHOM U TypOYJICHTHOM TE€UCHUU
JKHIKOCTH.

O6paboTtka u 00001IEHUE ONBITHBIX JAHHBIX MPU MOJICIMPOBAHUY MPOLIECCOB TEIJIO0OMEHa Ha
puMepe IKCIEPUMEHTATHHOTO OTMPEICNICHUsT @ CBOOOI0N KOHBEKIIUU BOKPYT TOPU3OHTAILHOTO
[WIAH]IPA.

O6paboTka 1 0600IIEHUE OMBITHBIX JAHHBIX IMPU MOJICITUPOBAHUH MTPOIIECCOB TEIJIOOOMEHa Ha
MpUMeEpEe IKCIMEPUMEHTATBLHOTO ONPEEICHUS ¢ BBIHYKJIECHHON KOHBEKITUHU BIOJIb MJIOCKOM
MTOBEPXHOCTH.

TennooTraava npu my3bIPbKOBOM KUIIEHHH JKUJIKOCTH B OOJIBIIIOM 00OBEME.

OcHOBHBIE TPEANOCHUIKH U JOMYIIEHUS MOJICTH KPYKIINHA JIJIsl Ty3bIPHKOBOTO KUTICHHS B
0opIIOM 00BEME.

Crpykrypa nByx(dasHoro moToka B Tpybax maporeHeparopa.

Pacuér TerooTnaun npu KUIMEHUH ABMOKYIICHCS KUIKOCTH B TpyOax.

OcHOBHBIE 3aKOHBI TYYUCTOTO TEIUIOOOMEHA.

3akon Kupxroda.

3akon Jlambepra.

Cas13b 3akoHOB Ctedana-bonbivana u [ranka.

5. Meroanyeckue yKa3aHus Mo npoueaype oneHuBaHusi

O1ueHoYHbIe MeponpusTus

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

1.

3amura OTYETOB 110
nabopaTopHBIM paboTam

OuenuBanue NpoBOAUT NpenoaaBarens. Ha 3amure:

00Y4aIOIIMICS MPEABSBISACT OTYET U JIeNIaeT KPaTKOe COOOICHHE, COMTPOBOKIAEMOE TTOKa30M
ACMOHCTpPAIMOHHBIX MaTCPUAJIOB,

npernojaBaTelib 3aJaeT 00yJaronieMycsi BOIPOCHI, ¥ 3aCIyIINBAIOT OTBETHI;
MpEenoiaBaTelib OLEHUBAECT OTBETHI HA BOMPOCHI B COOTBETCTBUH C KPUTEPUSAMH B 11.3.

3amuTa MOXET MPOXOAUTH B MyOTHMYHON WM MHAUBHUIYAEHOUN Qopme.
[To uToram 3aIKThI TPETOIABATENb JICIACT BBIBOBI O CTENEHH CHOPMUPOBAHHOCTH PE3YJILTATOB
o0y4eHusI.

3amuTa oT4eTa 1o
KOHTpOJIbHOHU padote u NJ13

OuenuBanue NpoBOAUT NpenoaaBarens. Ha 3ammure:

00Y4aIOIIMICS MPEABSBISACT OTYET U JIeNIaeT KPaTKOe COOOICHHE, COMTPOBOKIAEMOE TTOKa30M
ACMOHCTpPAIMOHHBIX MaTCPUAJIOB,

npenojaBaTelib 3aJaeT 00yJaroneMycsi BOIPOCHI, ¥ 3aCIyIINBAIOT OTBETHI;




OneHoYHbIE MEPONIPHSITUS

TIpoueaypa npoBeeHNsi OLEHOYHOI0 MEPONIPUSITUS M HEOOX0IUMbIE METOAMYECKHE YKA3AHUSA

— TIperoaaBaTeNb OIICHUBACT OTBETHI HA BOIIPOCH B COOTBETCTBHH C KPUTEPHUSIMU B I1.3.
3ammra npoxXoauT, Kak MPaBuiIo, B MyOJUYHOM (popMe ¢ BOBICUEHHEM B IMCKYCCHUIO OCTAIBHBIX
CTY/ICHTOB.

ITo utoram 3alllUTHI TpeoaAaBaTe/ib ACJIACT BHIBOABI O CTCIICHU Cq)OpMI/IpOBaHHOCTI/I PE3YyJIbTAaTOB
oOy4JeHMSI.

KomnokBuym, ak3ameH

OueHuBaHue TPOBOIUT MpernoaaBaTeiab. Ha komnokBuyme:

— TpernojaBaTesb 3a7aeT 00y4aroleMycsi BOIIPOCHI, U 3aCIyIINBAIOT OTBETHI;

— MOTrYT OBITh 33JJaHbl TEOPETHUECKHUE U IPAKTUUECKHUE BOIPOCHI;

— TpernojaBaTesb OLIEHWBAET OTBETHI Ha BOIPOCHI B COOTBETCTBUU C KPUTEPUSIMHU B 11.3.
KomnnoxkBuym npoxXoauT B MyOJIMYHON WM HHAUBUAYATBEHON (opMe.
[To utoram KOJIIOKBHYMa MPEINO/1aBaTeNb JEIaeT BHIBOJIBI O CTETIEHN CHOPMUPOBAHHOCTH PE3YIIHTATOB
oOy4JeHMSI.
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