®OH/I OHEHOYHBIX CPEACTB 1O JUCHUIIJIMHE
ITPUEM 2017 r.
®OPMA OBYYEHUS oynas

Fnuporamnnﬂamnxa

HanpagsyieHre NOATOTOBKH
O6pa3oBarenbHas MporpaMma
(HarpaByieHHOCTD (MPOQHIIb))

VYpoBeHb 00pa3oBaHus

Kype
Tpya0eMKOCTh B KpeuTax (3a4€THBIX
eIMHHIIAX )

3aBenyromui kadenpoi — pyKOBOIHTE/b
HOIL W.H. ByrakoBa Ha npaBax kadeapsl
Pyxosoaurens OOIL

[Ipenonasarens

13.03.01 Ten1o3HepreTHKA H TEMJIOTEXHHUKA

TennoaﬂepreTnKa H TEeIJIOTEXHHKA

Termnossie JJICKTPHYCCKHUE CTAHIIMH

BhICIIEE 0Opa3oBaHUE - OaKkagaBpuar

3 | cemectp fs

W ~—#C. 3aBopuH

%J"; A .M. AHTOHOBA

\ A [".I". MenBenen

2020 r.




1. Poas aucummimnsbl «I'maporazonmHaMuka» B pOPMHUPOBAHNM KOMIIETEHIM BBIYCKHUKA:

DJIeMeHT CocraBJjisiiolnye pe3yJibTaTOB 0CBOEHHUsI (1eCKPUIITOPbI KOMIETEHIIUA)
06pa3OBaTean0ﬁ Kon Pe3ysbTaTsl
HaumenoBanue
MPOrpaMMblI CemecTp | KommereH OCBOEHHSI
KOMIICTCHITHHA
(AUCUUIIMHA, 10 ooI Kon HaumenoBanue
npakTuka, 'HA)
AK(Y) Biageet onpITOM onpeiesieHrsi CBOMCTB pabOUnX TeJ M TETUIOHOCHTENCH
5 B2 NIPY pacdeTax TeIJIOPHEPTeTHIECKUX U TeIIOTEXHMYECKUX YCTAaHOBOK H
CrocoOHOCTh . HX 06OpY/IOBAHHS
MIPOBOJIUTEH PACUETHI IO
THIOBBIM METOLMKAM, nK(Y)- VMeeT onpeensTh CBOMCTBA paboumX TEN U TETUIOHOCHTENEH TIpH
TPOCKTHPOBATE 2.y2 aHaJIM3e TEPMOJIMHAMUYECKUX MPOLIECCOB U LIUKIIOB
TEXHOJIOTHYECKOe
000pyI0BaHUE C
I'maporazonunamuka 5 TK(VY)-2 P13 NK(Y)-
P o ) HCTIOJIb30BaHUEM ) I(3 4) Buageer onbiToOM pacuera ruIporazoAMHaMUYECKUX MPOLIECCOB
CTaHAapTHBIX CPEJCTB '
aBTOMaTU3alluu u
nK(Y)- YMeeT npoBOAUTH UCCIAEAOBAHUS U PACUET SIBJICHUN THIPOCTATUKU U
MIPOEKTHPOBAHNUS B
2.4 TUAPOTra30MHAMHYECKUX MPOIIECCOB
COOTBETCTBUH C
TEXHUYECKUM 3aTaHUEeM
MnK(Y)- 3HaeT OCHOBHBIE 3aKOHBI THAPOCTATUKA U THIPOTa30 IMHAMUKH, METOIBI
2.34 HUCCIIEIOBAaHUA U METOAUKHU pacyeTa THAPOra30uHAMUYECKUX IPOLECCOB
2. Tloka3arTeju M MeTOAbI OLICHUBAHUSA
IlnannpyemMsle pe3yJibTAThI 00y4eHHUsI IO NUCHUILINHE Kon
KOHTPOJHPYeMOoii HaunmenoBanmue pasagena MeToasbl OlleHUBAHUS
Kon HanmenoBanue KOMIleTeHUnH (1M ee JMCHHUILIAHBI (o11eHOYHBIE MEePONIPUSITHS)
4aCTH)
3HaTb OCHOBHBIE TMOHATHS W ONPEICNICHUS KHUHEMAaTUKH
YcTHbIe 0MpPOCH, KOJUIOKBUYMBI,
MIPOCTPAHCTBEHHBIX MOTOKOB, MOHATHS TUAPOCTATUKH KUAKOCTH
PO 1 MK(Y)-2 Bce paznenbl 1UCUUTUIMHBL 3aIUTa OTYETOB IO Ja0OPATOPHBIM
Y ra3oB, a TAaK)K€ OCHOBHBIE 3aKOHBI PACIpe/IeIeHHs 1aBJICHUS B
pabotam, 3ammura KP, sx3amen
JTAaHHBIX Cpefax
YMeTh NPUMEHATh MPHHIUNBI BBBOAA UG (epeHINATBHBIX
P P na mibdep YCcTHBIE OTIPOCHL, KOJUIOKBHYMEI,
PJ1 2 YpPaBHCHMM ABWKEHUSA >KUAKOCTH W HMX HMHTETPUPOBAHUS [Jis TK(Y)-2 Bce pasgensl AucunnanHbl
3ammMTa 0T4eTOB, 3amuTa KP, sk3amen
pemeHns OTACNBHBIX 3a1a4
3HaTh TEOMETPHUYCCKUA M JIHEPTreTHYECKHH CMBICT ClIaracMbIX
YcTHBIE OTIPOCHL, KOJUIOKBUYMEI,
Pl 3 ypaBHeHUsI bepHyuIH 11 OJHOMEPHBIX MOTOKOB, a TAK)XKE YMETH TK(Y)-2 Bce paznensl q[uCIUTUINHBL
3aluTa 0T4eTOB, 3amuTa KP, sx3amen
MPUMEHSATh €ro sl pacdyera TPyOONPOBOAOB,  3HATH




IlnannpyemMsle pe3yJibTAThl 00y4eHHUs 0 NUCHUILINHE Kon

KOHTPOJHUPYeMOoii HaumeHoBaHue pazaena Mertoabl OlleHUBAHUS
Kopg HaumenoBaHnue KOMIIeTeHIIUH (M4 ee JMCUMITHHBI (oLleHOYHbIE MEPONIPUATHS)
4aCTH)
npuOIMKeHHBIe pemeHust ypaBHeHuss HaBpe-CTokca, B TOM|
qrcIie B IPUOIMKEHUH TEOPUH TOTPAHUIHOTO CIIOS
PII4 YMeTh BBHIONHATH W3MEPEHHUS MapaMeTpoB JKUAKOCTEH U Tra3oB TIK(Y)-2 Boe pasietb AMCIHITHHDI YcTHBIE OTIPOCHL, KOJUIOKBUYMEI,
Pa3NUYHBIMHA METOIAMU 3ammTa oT4eToB, 3ammra KP, sx3amen

3. HIkaja oueHuBaHUA

[Topsimoxk opraHu3aluy OLEHUBAHUS PE3YyIbTaTOB OOYYEHHUS B YHHUBEPCHUTETE PETIaMEHTHPYETCS OTICIbHBIM JOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucremMa OIlCHUBAHUS Pe3yIbTaTOB 00yueHHs B TOMCKOM monuTexHUYecKoM yHuBepcuTeTe (CrcremMa olleHUBaHUs)» (B ICUCTBYIOIICH peIaKilum).
Hcnonb3yercst OamibHO-PEHTHHIOBass CHCTEMa OIICHHWBAaHUS pe3ylbTaToB oOyueHHs. MToroBas oneHka (TpaJuIMOHHAs W JIMTEpHAas) MO BUAAM
yueOHor pnestenpbHOCTH (M3ydenue nucuumuiiH, YWPC, HUPC, xypcoBoe mNpoeKTHpOBaHHE, MPAKTUKH) OMPEAENseTCS CYMMOH OallJIoB TIO
pe3yabTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTaliy (MTOroBast peMTHHTOBas OlleHKa - MakcuMyM 100 GaioB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJIHUTCIBHBIX OaioB 3a OLCHOYHBIC MCPOIPHUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/'I aTTeCTalun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JUCHUITIIINHBI.

Pexomenayemas mkasa Jyisi OTJICIbHBIX OIEHOYHBIX MEPONPHUATHI BXOIHOTO U TEKYIIETO KOHTPOJIS

% BBINOJIHEHHSI CooTBercTBHE
3a/laHus TPaJMLIMOHHOI OLleHKe Ompesie:ente OICHKH
90%+100% «OTIUIHO» OTiaryHOE MIOHUMAaHKE MPeAMEeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIAJICHUE OTIHITOM MPAKTHIECKOU e TEIEHOCTH,
HE0OXO0IMMBIE PE3YNIbTAThl 00YUIeHHS C(HOPMHUPOBAHBI, X KAYECTBO OI[CHEHO KOJMIECTBOM OAJIJIOB, OJIM3KUM K MAaKCUMAITbHOMY
70% - 89% «XopomIo» JloCTaTOYHO MOJTHOE TOHUMAaHKE MIPEMETA, XOPOIINE 3HAHNUS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIBHOCTH, HEOOXOAUMBIE PE3YIbTATHI
00y4eHust chOpMUPOBAHBI, KAYECTBO HA OJHOTO U3 HUX HE OLIEHEHO MHUHUMAJIbHBIM KOJINYECTBOM 0alioB
55% - 69% «Y 1oBiL» [Tpuemnemoe NoHMMaHUE MPEAMETa, YAOBICTBOPUTEIbHBIC 3HAHUSI, YMEHHUS M OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0ANMBIE PE3YIIbTATHI
00yd4eHust chOpMUPOBaHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0aslioB
0% - 54% «Heynosi.» PesynbraTsl 00y4eHuUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM
[IIxana ny1s1 OEHOYHBIX MEPOINPUITUI IK3aMEHa
%0 BBINOJIHEHHUSI 3K3amen, CooTBeTCTBHE
3aJaHUH SK3aMeHa 0211 TPaAMIHOHHOIi OlleHKe Onpenenenue oueniu
90%+100% 18 +20 «OTnUIHO» OTin4HOE MOHMMAaHKE MPeAMETa, BCECTOPOHHHE 3HAHUSI, OTIMYHbIE YMEHHS U BJIAJCHUE OMBITOM NPAaKTUUECKO AesITeIbHOCTH,
HEOOXOAMMBIE PE3YNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAUECTBO OLIEHEHO KOJMYECTBOM 0AJUIOB, OJM3KHM K MAKCUMaJIbHOMY
70% - 89% 14 + 17 «Xopomo» JlocTaTo4YHO MOJHOE IOHUMAaHHKE MPEMEeTa, XOPOLINE 3HAaHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOX0AMMBbIE
pe3ynbTaThl 00y4eHHst COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHHMAJIEHBIM KOJIMYECTBOM 0aJlJIOB




% BBINOJIHEHHS DK3aMeH, CooTBeTcTBHE
o . OnpeneieHne oneHKH
3a/IaHUM S3K3aMECHa oa TPaAHIHOHHOHU OLICHKE
55% - 69% 11+13 «Y 1OBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U OIBIT NPAKTHYECKOH AEATEILHOCTH, HEOOX0IMMBbIC
pe3ybTaThl 00y4eHus cOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0aJlIOB
0% - 54% 0+10 «Heynos.» PesynbraTsl 00y4eHuUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM
[xama 1151 OLIEHOYHBIX MEPONPUITHI B T PEPEHITMTPOBAHHOTO 3a4€Ta
Crenenn
c()opMHPOBAHHOCTH Baxa COOTBCTC:I:BP[C BT O ST
pe3yabTaToB TPAaAUIMOHHOU OLICHKE
00yueHHnst
90% + 100% | 90 + 100 «OTnUIHO» OTin4HOE MOHMMAaHKE MPeAMETa, BCECTOPOHHHE 3HAHUSI, OTIMYHbIE YMEHHS U BJIAJCHUE OMBITOM NPAaKTUUECKOI AesITeIbHOCTH,
HEOOXOAMMBIE PE3yNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAUECTBO OLIEHEHO KOJMYECTBOM OAJIOB, OJM3KHM K MAKCUMAaJIbHOMY
70% + 89% 70 +89 «Xopomo» JlocTaTo4YHO MOJHOE IOHUMaHHKE MPEMETa, XOPOLINE 3HAaHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIHHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHst COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHMMAJIEHBIM KOJIMUYECTBOM 0aJlyIoB
55% + 69% 55 + 69 «Y TOBJL» [TpuemiieMoe MoHUMaHKUE MPEAMETA, YIOBICTBOPUTEIHLHBIC 3HAHUS, YMEHHUS 1 OTBIT MPAKTUICCKON e TEIILHOCTH, HEOOXOIUMBIE
pe3yJbTaTsl 00y4eHus cOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MHUHUMAJILHBIM KOJIMYECTBOM 0aJlIOB
55% + 100% | 55+ 100 «3a4TCHO» Pesynbrarhl 00y4eHUS] COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHMAM
0% + 54% 0+54 «HeynoBi.»/ Pe3ynbTaThl 00ydeHus: HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBAHHSIM

«He 3auTeno»

4. TlepeyeHb THNOBBIX 3aIaHUI

OneHoyHbIEe MEPONPUATHUSA

le/lMepLI THUIIOBBIX KOHTPOJbHBIX 3alaHuil

1 YcTHBI onpoc

Pabora ¢ eKIMOHHBIM MaTEPHUAIOM, TIOUCK B 0030p JIUTEPATYPHI M STEKTPOHHBIX UCTOYHIKOB
nH(pOpMauu 1Mo MHANBUIYATBLHO 33JaHHON TTpodiIeMe Kypca.

1.Mopens naeanbHON KUAKOCTH.

2.YpaBHEHUE HEPA3PHIBHOCTH.

3.IlonsiTHE pacxona JKUIAKOCTH U CPETHEN CKOPOCTH.

2. KomnokBuym

Bomnpocksr:

1. [TonsiTHe pacxoja >KUIKOCTU U CPEAHEN CKOPOCTH
2. Monenb naeaabHOH )KUIKOCTH.

3. YpaBHEHHE HEPA3PHIBHOCTH.

4. YpaBuenue asuxenus HaBoe-CTokca.




OneHoYHBIEC MEPONPHATHSA

IIpnMepsb] THNOBBIX KOHTPOJIbHBIX 3aJaHU

5. YcinoBUg 0THO3HAYHOCTHU.

6. Tounoe pemenne ypaBHenus HaBre-CToKca pu TaMMHAPHOM TEUSHUU JKUKOCTH B TpyOax.
7. YpaBHeHue bepHyuM npu pacdyeTe TeUEHUS UICATbHOM )KUIKOCTH.

8. Pacuet qIMHHBIX TPyOOIPOBOJIOB.

3amuTa oT4eTa 1o
naboparopHoit paborte

[Tpumep BOIPOCOB K 3alIUTE TAOOPATOPHON PabOTHI:
1. Ilepeuncnure OCHOBHBIE (PU3UYECKHE CBOMCTBA KUIAKOCTEH.
2. Yrto nmoapazymMeBaeTcs Mol )KUJIKOCTHIO B TUAPABIUKE?
3. Uro noapazyMeBaeTcs Mo/ CILUIOIIHOCTBIO CPE/Ibl?
4. Kakas cBs3b CYIIECTBYET MEXY INIOTHOCTHIO U YIEJIbHBIM BECOM JKUIKOCTEN?
5. KakoBa pa3MepHOCTb IUNIOTHOCTH U YAEIBHOIO Beca?
6. B xakux enuHUIAX U3MEPSIETCS IIIOTHOCTh U YIEIbHbIN Bec B cucteme CI?

Jlpyrue oLeHOYHbIE
MEPOIPUATHS

Pabora ¢ eKIMOHHBIM MaTEPUATIOM, TIOMCK B 0030p JIUTEPATYPHI M STEKTPOHHBIX UCTOYHIKOB
nH(pOpManuu 1Mo MHANBUIYATEHO 33JIaHHON TTpo0IeMe Kypcea.

1.Mopens naearbHON KUAKOCTH.

2.YpaBHEHUE HEPA3PHIBHOCTH.

3.IlonsiTHE pacxona JKUIAKOCTH U CPETHEN CKOPOCTH.

MeTtoauyeckue yKkazaHus 10 Npoueaype OLeHNBAHUSA

OneHoOYHbIE MEPONPHSITUS

TIpoueaypa npoBeeHNsi OLIEHOYHOI0 MEPONIPUSITUS M HEOOX0IMMbIE METOAMYECKHE YKA3AHUS

YceTHBII onpoc

Onpoc NpoBOAUTCS NMUCBMEHHO WJIM YCTHO B KOHIIE WJIM Hayajle NPAaKTHYECKOIO 3aHATHS C LIEJbIO
aKTyaJTM3UpPOBATh N3YUCHHBIN MaTeprual. Bo3aMOXHBI (pOHTATBHBIN U HHAUBUAYATBHBIN BUIBI OTIPOCA.
Kpurepun onieHnBanus

Pa3BepuyThIii OTBET (YCTHBIN MK muchbMeHHBIN) — 0,6 — 3 6anna

Kpatkwuii oTBeT (yCTHBIN nian nucbMenHslit) 0-0,5 6amia

Komnoksuym

Ha npoBenenue KosokBuymMa OTBOIUTCS 15 MUHYT.

OK3aMeH

DK3aMeH OCYIIECTBISIETCS B COOTBETCTBUM € llojiokeHMEM O MNpPOBENEHWHM TEKYLIEr0o KOHTPOJIS H
MpoMeXKyTouHOM arrectauuu TITY

Kpurepuu onienku oTBera Ha 3ayeTe:

OtBet ouenuBaerca oT 15 0o 20 6annoe, B TOM ciydae, €CIM OH COOTBETCTBYET CJEIYIOLIUM
KPpUTCPUAM: KOMMYHUKATHBHAA 3aAa4a BBIMMOJHCHA IMOJHOCTBIO. OTBeTHI Ha BOIIPOCHI JaHbI IOJIHO,
TOYHO U pa3BEpHYTO. BpICKa3blBaHME JOTMYHO W TMPABWIBHO CTPYKTYPUPOBAHO, MCIOJIB3YIOTCS




OneHoYHbIE MEPONIPHSITUS

IIpoueaypa npoBeaeHNsi OLEHOYHOI0 MEPONIPUSITUS M HEOOX0IUMbIE METOAMYECKHE YKA3AHUSA

pazHoOOpa3HbIe CBS3YIOIIHE AJIEMEHTHI.

OtBer onenuBaercs oT 10 do 15 GannoB B TOM citydae, €CIM KOMMYHHUKATHBHAs 3a/iadya BBIOJTHEHA.
Bricka3zbiBaHME JIOTUYHO, CBS3YIOLIME OJEMEHTHl HCIOJB3YIOTCA MpaBWwibHO. B peun Moryr
MPUCYTCTBOBATh May3bl Xe3uTauuu. VCnonb3yemblil JIEKCMYECKHA Marephans COOTBETCTBYET
IIOCTaBJICHHOM KOMMYHHUKATHBHOHN 3anade. J[[eMOHCTpuUpyeTcss NOCTaTOYHBIM CIOBAapHBIM 3amac A
BBITIOJIHCHUS 3a1aHHUSL.

OtBeT oueHuBaetTcst om 5 0o 10 6annioeé B TOM ciiydae, €ClId KOMMYHHKATHUBHAs 3a7a4a BBIMOJHEHA
YaCTHUYHO. BBICKaBBIBaHI/Ie HE BCCraa JJOTU4YHO, I/ICHOJIB3YIOTC}I HpOCTbIe CBHByIOH_II/Ie DJICMCHTHI. B petm
MPUCYTCTBYIOT MHOTOYHCIICHHBIC IMay3bl XE3UTAllUH. [[eMOHCTpUpYyeTCs OrpaHWYEHHBIN CIOBapHBINA
3arac, 4acto BCTpe‘-IaIOTCH HOBTOpeHI/IH, OLHI/I6KI/I MOI‘yT BaTPYI[H}ITB IIOHNMAHHUC.

OtBeT OLICHHUBACTCA KakK Heyt)oeﬂemeopumeﬂbnblﬁ B ClIydac, CCJIU OrpaHH4YCHHOC BJIAJICHUC
rpaMMaTH4YC€CKUM MAaTCprajioM HC MMO3BOJISICT BBIIMOJIHUTh KOMMYHUKATHUBHYIO 3a1a4y, CHOBapHBIﬁ 3ariac
OrpaHNM4unBacTCs OTACIbHBIMU CJIOBAMU U KOPOTKUMHU HCCBA3AaHHBIMU (bpasaMH.
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