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1. Poan AUCHHUIIIMHBI «Teopeanecmle OCHOBBI IIPOLECCOB TECIIOMACCOIIEPEHOCA» B q)OpMI/IPOBaHI/II/I KOMIIeTeHIInii BBIIIYCKHUKA:

daement CocrasJsioniye pe3yJbTATOB 0CBOeHHs (1eCKPUINTOPLI KOMIIETEHIIHIA)
o0pa3oBaTeIbHON e pesy. Jleckp P .
Ko komnerenuuu
NPOrpaMMbl Cemectp HaumeHoBaHue KOMIIETEHIUH
HaumeHoBanue
(IMCHMIIMHA, MPAKTHKA, Kon
THA)
CIOCOOHOCTh YYHUTHIBATh OIIK(Y)-1.319 OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH, TEINIOOOMEHA U THIPOMEXaHUKHI
COBPEMEHHBIE TECHACHIINN
Pa3BUTHS TEXHUKU U OTK(Y)-1.Y19 Pematp TeopeTnueckue 3aiadM, UCIOJIb3Yys OCHOBHBIE 3aKOHBI TEPMOJWHAMUKH,
T THYECKH o T -
€ope €CKHe . TEXHOIOTH B 0GIACTH TEIIO- ¥ MacCOOOMEHA M THIPOMEXaHUKH
OCHOBBI MPOLECCOB .
p obecIeyeHIS TeXHOC(bepHOI/I OHK(Y)-1B19 MeTOI[aMI/I TEOPETUYECKOTO U SKCHEPUMEHTAJIBHOI'O HUCCICAOBAHUA B MEXaHHUKE,
TenjaoMacconepetoca OIIK(Y)-1 N THIPOMEXaHHKE, TEIUIOTEXHUKE

0e30MacHOCTH, U3MEPHUTENEHON
M BBIYHUCIIMTEIIBHOM TCXHHUKH,

I/IH(bOpMaHI/IOHHLIX TEXHOJIOT U HpOBOI[I/ITI) TUAPOMEXAHUYCCKUE U TEIIOMACCOOOMEHHEIE PpacyeThl arrapaToB U
B cBOCH MPO(eCCHOHATEHOT OIIK(Y)-1.¥20 | mpomueccoB B 6rocdepe

JACATCIIBHOCTHU
2. INoxa3arean u METOAbI OLICHUBAHUA
IlnaHupyemble pe3yJibTaThl 00yUeHNs N0 AUCHHILIHHE Koa xonTpompyemoii HaunmenoBanue pazaena JHCHHMIIHHBI MeTtoab! OLleHMBAHUS
Kox HaumenoBanue KOMIeTeHI N (MM ee (O eHOYHbIE MePONPHUATHS)
4aCTH)

PI-1 [IpuMmeHsTb 3HAaHUS OCHOBHBIX 3aKOHOB TEPMOAMHAMUKH H OIIK(Y)-1 Paznen (moxyis) 1. TexHudeckas Komnoxsuym
TEIIoMaccooOMeHa JUisi OmucaHuss (U3MYECKHX TMPOLECCOB B TEPMOUHAMUKA. DKk3aMeH
TEXHUYECKHUX CHCTEMax M TeXHOJOTHYECKHUX MPOIECCOB Pazgen (Moaynn) 2. TemomaccooOMeH

P-2 BrpimonHAT,  TEMJIOBBIE W THAPOJWHAMUYECKHE  PACUEThI OIIK(Y)-1 Paznen (Momynp) 1. Texauuueckas WNuauBuayanpHOE JOMAITHEE
TEMJIOTEXHUYECKUX CHCTEM U YCTPOUCTB TEPMOTUHAMUKA. 3a/laHue

Pazgen (moaynn) 2. TemnomaccooOMeH DK3aMeH

PJ -3 [IpumensTh JKCIIEPUMEHTAIIbHbIE METO/IbI OTIpeJIeNIeHuUs OIIK(Y)-1 Paznen (Momynp) 1. Texauuueckas 3amura oT4yera mno

KaJIOPUUYECKHUX U TEIUIO(QU3NUECKUX NTapaMeTpOB TEePMOINHAMUKA. nabopaTopHoii paboTte
Pasnen (Moxyis) 2. TermmomaccooOMeH DK3aMeH

3. HIkaja oueHUBaHUSA
ITopsimoxk opraHu3anuy OLEHUBAHUS PE3YIbTaTOB OOYUEHHUS B YHUBEPCUTETE PETJIaMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM MOJNMTeXHUYeCKOM yHUBepcuTeTe (CrcTeMa OIleHUBaHMsA)» (B JICHCTBYIOMICH peIaKilnm).
Hcnonb3yercst OanibHO-PEUTHHIOBasi CHCTEMa OIICHHMBAaHUS pe3yiabTaToB oOyueHHs. VToroBas oneHka (TpaAMLIMOHHAs M JIMTEpHas) MO BHUJIAM
yueOHOM pnestenbHOCTH (mM3ydyeHue aucummiiuH, YWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, MPAKTHKH) ONpPENENsIeTcs CyMMON OauioB IO
pe3yJbTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluy (UTOroBast peMTHHTOBast olleHKa - MakcuMyM 100 GaioB).




PacnipeniesieHre OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/lIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M IMPOMEXKYTOYHON aTTECTAallUU
YCTAaHABJINBAETCS KAaJICHIAPHBIM PEUTHHI-IUIAHOM JUCLIUILINHBI.

PeKOMeH,Z[yeMaH mKajia Jjisi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS

CooTBeTCTBHE

Tpa}muuonﬂoifl OLICHKE

OnpenesieHue OLEHKH

3aJaHust

OTInYHOE MIOHUMAaHKE npeamMeTa, BCCCTOPOHHUE 3HAHMS, OTJIMYHBIC YMCHUA U BJIaJICHUC OIBITOM HpaKTH‘IeCKOﬁ JACATCIBHOCTH,

90%+100% «OTIuaHO»
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNs c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJITIOB, OIM3KAM K MAKCHUMAIbHOMY

70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TOHMMAaHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHS H OITBIT IPAKTUUECKOM NeATENbHOCTH, HEOOXOJMMBIE Pe3yJIbTaThl
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaIlIOB

55% - 69% «Y IOBIL» [TpuemneMoe MOHMMaHUE IPEIMETa, YOBICTBOPHTEIbHBIC 3HAHNS, YMEHHUS U OIBIT IPAKTHIECKOH ACATEILHOCTH, HEOOXOAUMBIE Pe3YIIbTAThI

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0asioB

0% - 54%

«Heynosiu.»

PCSyJ’ILTaTBI 06y‘leHI/I$[ HC COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/I$IM

IIIxana s OLEeHOYHBIX MepOHpI/IHTI/Iﬁ 9K3aMCHa

% BBINOJHEHHS 3K3aMeH, CooTBeTcTBHE
3a/IaHHii DK3aMeHa 0aJ TPaANIHMOHHOI OLleHKe Ompenesenne onenKu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOOXOANMBIE PE3YNIBTAThl 00ydeHHs ChOPMUPOBAHBI, X KaUECTBO OLICHEHO KOJIMIECTBOM 0aJuIOB, OJIM3KHM K MAaKCHMAJIEHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE TOHUMAaHHUE NIPEIMETa, XOPOIIHE 3HAHUS, YMEHHMS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJILHBIM KOJIMYECTBOM OaJlIIOB

55% - 69% 11+13 «Y OBIL» [MpuemaeMoe MOHUMaHKE MTPEAMETA, YAOBIETBOPUTEIBbHBIE 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKOW e TeIbHOCTH, HEOOXOJMMbIE
[pe3yJbTaThl 00y4eHHs CPOPMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHHMAJILHBIM KOJIMUECTBOM OaIlJIOB

0% - 54% 0+10 «Heynoi.» Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUIM

4. TlepeyeHb TUNOBBIX 3a1aHUI

OueHo4HbIe MEPONPHSITHS

IIpuMepsbl THNOBBLIX KOHTPOJILHBIX 3a1aHHI

1. NHnuBunyanpHOE JOMaIIHEE
3aJlaHue

1. I"'a3oBbIi UK (paboyee Telo BO3IyX), 3alaHHBIN B P-V KOOPAMHATAX, TOCTPOUTH B T-S KOOpAMHATAX.

Paccunratn:
a) [laBnenue, yaensHbI 00BEM U TEMIIEPATYPY B Y3JIOBBIX TOUKAX IHKIIA.
0) V3MeHeHus BHYTpEeHHE!H 3HEPTUH, SHTAIBIIMN ¥ SHTPOTIHNH, TEILIOTY, BHEITHIOK ¥ BHYTPEHHIO PadOTHI IS

Ka)KJ0ro Iponecca.
B) [To/iBe/IeHHYIO W OTBEJICHHYIO TEILIOTHI, padoTy 1 Tepmudeckuii KIT/ mukna




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 32JaHUIH

»
»

v
p1=8 Oap, p2=20 Gap,
p3=12 Bap, 01=0.12 m3/kr

2. CranbHas cTeHKa (puc. 1)ToNmuHON O, MOKphITA ABYMs CIOSIMH TEIUIOBON M30JIALMU TONIIMHON &, n J,. B
Tabnune 1 npuBeaeHBI BETUYUHBI, KOTOPBIE TPEOYETCS pacCUnTaTh, M YKa3aHbl HCXOIHBIC JAHHBIE IS pacueTa.
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OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

Tabnuna 1.
Ne HcxopHble TennoBas uzonsiuus
Paccuurars
Bap JaHHble &2 83
1 2 3 4 5
1 tx1 = 280°C Ac6o3ypur KapToH
2 O1axe = 250 Acb6ecT nyiieH. Munc 025x8, G, 83, t1,t2, t3, Asgpy Ocr-
3 twz = 20°C AcGoTepMuT rumnc YyecTb TENI00TAa4y U3jy4eHHeM
4 o2k =13.69 3OHOIUT Crrona C NOBEPXHOCTH U30JISILIUU B
5 | (4=50°C Hosoac6o3aypur | KapGosnur OKPYIOIyI0 CPEAY (K BO3AYXY).
61=10 Mmm CTeneHb YePHOTHI NIOBEPXHOCTH
6 82 =30 MM Ac6ocriona Carona HU30JIAILIUY [IPUHATD £43 = 0.95
A1=50
Komnoksnym Bomnpocsr:

1. CkoJIbKO 3aKOHOB TepMOAMHAMUKH Bbl 3HaeTe?
2. UTo Takoe BEUHbIN ABUTATEINb IIEPBOro poaa?

3. [lepBbIii 3aKOH TEPMOAMHAMUKH JIJIS1 TTOTOKA.

4. Jlaite onpeneneHue 3akony dypeoe.

5. ChopmynupyiiTe OCHOBHON 3aKOH TETUIOOTJAYH.

3ammTa 1ab0paTOpHON PabOTHI

Bomnpocsr:

1. B yem cymHoCTh METOa MOCTOSIHHOTO IIPUTOKA?

2. 3anuiunTe ypaBHEHHE SHEPreTHUECKOro OasaHca.

3. Kakoii (kakue) pyH1aMeHTaIbHbIE 3aKOHBI TPUPO/IBI JIEKAT B OCHOBE Pa0OThI YCTAHOBKH U B OCHOBE
MIPOBEJICHUS SKCIIEpUMEHTA?

4. O6bsicHUTE (PUBNIECKUN CMBICIT TETIJIOEMKOCTH.

5. Uro Takoe apoccenupoBanue?

5. YTo Takoe MHTErpaibHas CTENIeHb YePHOTHI?

6. 3axon Credana-bonpimana.

7. YTo Takoe KOHBEKLUsA?

8. UeM oTiiM4aeTcs ecTeCTBEHHAs! KOHBEKIUS OT BBIHYXIEHHON?
9. Yto Takoe ko3 uimeHT Temonepeaadn?

OK3aMeH

Bomnpocs! Ha sk3aMeH:
1. Tepmuueckue napaMeTpbl COCTOSIHUS paboyero Tena. Y paBHEHHE COCTOSHUS HJI€aIbHOTO Tra3a.
2. TlepBblii 3aK0H TEPMOIMHAMUKH. PaboTa paBHOBECHOTO TIpoliecca U ee rpadudeckas HHTepIpeTaIus.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

3. UctuHHas u cpeaHsis TemioeMKocTb. CBsI3b MEXAy HUMU. Y paBHeHUE Maiiepa. TemioeMKocTh
CMECH.

4. [TonuTpomHbIi npoliecc UAeaIbLHOro ra3a u napa. Pacuer u uso0pakeHue Ha quarpaMmax COCTOSHUS.
5. Boaa u BogsiHOM map. Pa3oBas quarpaMmma. Pacuer nmapaMmeTpoB MOKPOTO Iapa.

6. TemnepaTtypHoe 1oJie, TpaAueHT TemnepaTtypsl. [ unoresza dypoe.

7. CraunoHapHas Temionepeaayda 4epe3 IIOCKYI0 MHOTOCIIONHYIO CTEHKY.

8. YC10BUS OTHO3HAYHOCTH U1 YPABHEHUS TEIIONPOBOAHOCTU. KpaeBble ycinoBus.

9. N3omsimust TpyOonpoBo1oB. Kputndyeckuil 1uaMeTp U30JISIIHH.

10. Pacuet TennooTaauu npu cBOOOAHON KOHBEKIIMU OKOJIO BEPTUKAIBHOM MOBEPXHOCTH.

5. MeToaunuecKkue YKa3aHHu4 110 nmpoueaype ounCcHuBaHusA

OueHo4HbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOT0 MePONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHU

1.

NHnuBuayanbHOE JOMAIIHEE
3aJlaHue

Hiis  OGomee  TayOOKOW  TpOpaOOTKM  Marepwalia  JUCHUIUIMHBI ~ HEOOXOIUMO  BBITIOJTHCHHE
WHIUBUAYAIBHBIX ~ JOMAIIHUX 3a/laHui, KOTOpbIE IMOMOTYT CTYACHTY MNpHOOpecTH HeoOXOoauMbie
MIPAKTUICCKHUE HABBIKH.

NuauBuayanbHble JOMANIHUE 33JaHUS SBISIIOTCS 00s3aT€IbHBIMU ISl BBIMIOJHEHUS, U HEBBITIOJHEHHE
XOTsI OBI OJIHOTO M3 HUX, SIBISICTCS OCHOBAHHMEM JUISl HE JIOIYCKa CTyJEHTa K UTOTOBOW aTTECTALUU IO
TUCITUTUTAHE.

NuauBuayanbHple TOMAIIHUE 33JaHUS BBINOJHSAIOTCS CTYJEHTOM MO OCHOBHBIM TeMaM JUCIHUIUIMHBI U
COOTBETCTBYIOT KaJICHAAPHOMY PEUTHHT TUIAHY JUCITUTUIAHBL.

Kputepuu onieHnBanust 3a1aHui:

Kpurepuii 4-5 banna 3 bama 1-2 bayutoB

3aZ[aHI/Ie BBITIOJTHCHO 33}13HI/IC BBITIOJIHCHO BepHO,3aﬂaHI/Ie BBITIOJTHEHO BEPHO,
BEpHO, B TOJHOM O0BEMe, [B MOJHOM OOBbEME, YaCTUYHOB MOJHOM  o0beMe, He
[IpOIKUCaH AJITOPUTM  [[IPOTIUCAH AJITOPUTM[IIPONIMCAH AJIrOPUTM
BBITIOJTHCHUA 3aaHus, (BBIIIOJIHCHUSA 3aaHus,BBIIIOJTHCHU A 3aaHusd,
COACPIKUT aHaJIu3 U [JaCTUYHO COJACPIKHUT AaHAJTU3MACTUYIHO COJACPIKUT aHAJIUJ
BbIBO/IbIL 1 BbIBO/JIbIL 1 BIBO/JIbIL

OTtuer odopmieH 1o
’I‘pC6OBaHI/IHM u CaaH c|Pabora caHa C OIIO3JJaHHUECM|

0I1031aHKMEM He 0oJiee ueM Halbosiee YeM Ha JIBE HEEIU
2 Henemn

[IpenogaBaTens olleHUBAET JaHHBIN BUJ pabOTHI 10 5-0ayuibHOM cucteMe. [lomyueHHble Oaibl 3a
BBINOJIHEHUE WHAMBUYaIbHBIX JOMAIIHUX 33JaHUN OTPaXKaroTCs B HAKOIJICHHBIX OajiaX CTyAEeHTa
COTJIACHO KAJICHAAPHOTO PEHTHHT IUIaHA JUCIUTUINHBL

1. BeimmosiHeHHE 3a0aHUN

OTuer  odopmieH 1O
TpeOOBaHMSIM M CIaH B
CpOK

2. KauecTBO U cpoku
BBITIOJTHEHHST PAOOTHI




OueHouHbIe MEPONPHATHS

IIpoueaypa npoBeeHUsI OLEHOYHOTO MEPONPHATHS U HEOOX0IMMble METOIUYECKHE YKA3AHUS

Komnoksuym

KonokBuyMm 1o Kax1oMy U3 pa3zaeoB AUCIUIUIMHBI IIPOBOIUTCS TS IPOMEXKYTOUHON aTTecTaluu
CTY/ICHTOB U KOHTPOJISI KAUECTBA YCBOSHHS JICKIIHOHHOTO MaTepuaia. Bpems, 0TBeIeHHOE OAHOMY
CTYIICHTY, OT TPeX JI0 ISTH MUHYT. BO3MOXHO NpoBeieHne KOJUTOKBIYMa B BHJIE OJIMII-OTpOCca.
3anaercs He 0o0Jiee YEThIPEX BOIIPOCOB.

Kpurepun oneHnBanus:

2 Oama 15-19 1-1.4 6amna 0,1-0,9 0 GaymoB Hroro
" [IpaBUIBHBIN OTBET C . JacTU4YHO .
[ cuepnbiBaromuit [IpaBWIbHEIM, HO HE| . He MIPaBHILHBIH
. HE3HAYUTEIbHBIMHA N [TpaBUJIBHBIH 8 GaioB
MPaBUJIBHBIA OTBET [TOJIHBINA OTBET. OTBET
HETOYHOCTSIMU OTBET Ha BOIMPOC

3amuTa 1abopaTopHON paboThI

Jlnist popMHpPOBaHUS HABBIKOB paOOTHI C PEaIbHBIMU TEIUIOTEXHUUECKUMH YCTAHOBKAMHU CTYICHTAM
mpeyiaraeTcs mMpoBeACHHE 1a00paTopHbBIX padoT. [Ipu mpoBeeHNN IKCIIEPUMEHTATHHBIX
HCCIICIOBAaHMH 3aKPEIUIAIOTCS OCHOBHBIC TEOPETUYECCKUE CBEICHUS O TEXHUYECKOH TEPMOJIMHAMUKE U
TEILJIOMAacCOOMEHE.

3amuTa 1a60paTOpPHBIX pabOT MOXKET MPOUCXOIUTH Kak B YCTHOM, TaK M B MUCbMEHHOU (opme. Bpewms,
OTBEJICHHOE OJIHOMY CTYJICHTY, OT BOCBMH JIO JICCATA MUHYT. 3aaeTCsl He 0OJIee MECTH BOITPOCOB.
Kpurtepun orieHMBaHMS:

0,5 6amia 0,25 bamna 0 6ayutoB Hroro
M cuepnbiBaroLuit [IpaBunbHbIN, HO HelHe NpaBUIbHBIN 3 GaLIon
MpaBWIbHBIA OTBET  [[TOJHBIN OTBET. OTBET

DK3aMeH

Jlommyck MO UTOTY TEKYIIErOo KOHTPOJIS PACCUMTHIBACTCS HA OCHOBE CYMMBI 0aijioB, HAOpaHHBIX 3a BCE
BU/JIBI OLIGHOYHBIX MeponpusaTuil. [ljia nomycka K 3K3aMeHy CTyJIeHTy HeoOxoaumo HabpaTh 44 Ganna u
OoJiee o BCeM BUJIaM 3aINIAHUPOBAHHBIX OIEHOYHBIX MEPOIPHUSITHH.

DK3aMeH MPOBOAUTCS MUCbMEHHO IO BCEM pa3jiesiaM W3y4yaeMOU AUCIUIUIMHBIL.

Ok3aMeHauroOHHBIH Omner coctouT u3 10 BapuanToB. Kaxknplii BapHaHT comepXHUT 4 BOIpOCa, Ha KOTOPBIE
HEOOXOJIMMO JIaTh HCUEPIIBIBAIOIIIE OTBETHI.

Kpurepuu onieHuBaHus 3K3aMeHa:

4 - 5 baia 2 -3 Gama 0,1-1.9 Gamos 0 6amioB Hroro
. N UacTiuHO TpaBUIIbHEINA He mpaBUIIbHBIN OTBET
M cuepnbiBaromuit [IpaBWIBHEIN, HO HE
N N OTBET  Ha  BOIpPOC 20 6amnoB
MPaBUJIBHBIA OTBET [TOJIHBIM OTBET.
TECTOBOIO 3aaHUs

MaxkcumanbHbIi 0aiuT 3a 3k3amMeH 20 0auioB.
HtoroBas orieHKa 3a CEMECTP PACCUNTHIBACTCS HA OCHOBE MOTYyUEHHON CYMMEBI 0aJJIOB B PE3yIbTaTe TEKYIIETO
KOHTpOJ'IH, nu 6aJ'IJ'IOB, Ha6paHHBIX HpI/I 3aKJIFOUUTCJIIBHOM KOHTpOJ'Ie 3HaHHfI Ha 3K3aMCHC.




