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1. Poab pucnuniaunsl «eMATEPUAJIOBEJEHUE) B opMupoBaHUN KOMIIETEHIN BHIYCKHUKA:

dutemenT . Kox CocTaBasomue pe3yJbTaTOB 0CBOCHHUS (JeCKPUIITOPbI KOMIIETEeHIIMI)
00pa3oBaTeJIbHON
Cewmecr] P KOMIICTCHITUA HaunmenoBanune KOMIICTCHIINHA
nporpaMmmbl (Ill/lCIII/ll'lJlI/lHﬁ, K HaumeHoBaHue
npaxkruka, F'HA) o1
OIK(Y)-
I'otoBHOCTH 3 B(13) Bnaneer HaBbIKaMH BBIOOpa MaTEpUAIOB ¥ Ha3HAUCHHMSI UX 00pabOTKH
MCIIOIBb30BATh 3HAHUA O YMeer BHIOUpATh MaTepUabl OIIEHUBATH U TPOrHO3UPOBATH [TOBEACHUE
CTpOCHHHN BEHIECTBA, J— MaTepuasa U IPUYMH OTKa30B IIPOLYKIIUH 0]l BO3JAEHCTBUEM HA HUX
IIPUPOIE XMMUIECKOU 3 y(13)' Pa3IMYHBIX 3KCIUTYaTalMOHHBIX (PaKTOPOB; Ha3HAYATH COOTBETCTBYIOIIYIO
CBA3H B PasiIM4HbIX 00paboTKy /sl OMTYYCHUsI 33 JaHHBIX CTPYKTYP U CBOWCTB,
KJIaccaxX XUMUYECKHUX % .
Marepuanosenetue 6 OIIK (¥)-3 . obecneynBaBUINX HAAEKHOCTD NPOAYKIIMH;
COCAMHCHIN JUTA 3HaeT 0COOEHHOCTH CTPOEHHS TEXHUYECKUX MATEPHUAIIOB. 3aBUCHMOCTh UX
HOHUMAaHH CBOMCTB CBOWMCTB OT CTPOEHUSI M COCTABA, CIIOCOOBI YIIPOUHEHHS U Pa3yPOUHEHHUS]
MaTeprajos 1 MEXaHu3Ma MaTepHaNoB; (PU3UYECKYIO CYLIHOCTh ABJIEHUH, TIPOUCXOISIINX B
XUMHUYECKHUX MPOIECCOB OMK(¥)-3.313
pon > MaTepHuanax, 00JacTH MPUMEHEHHS Pa3IMYHBIX COBPEMEHHBIX MaTEPHAIIOB
HPOTCKAIOIINX B JUISL U3TOTOBIIEHUS POAYKIMH, UX COCTaB, CTPYKTYPY, CBOIWCTBA, CIIOCOOBI
OKPY’KaroIllleM MHpE 06paGoTKH;
2. Iloka3aTeJu U MeTOAbl OLlCHNBAHHUS
H.]'laHl’[pyCMble pe3yJbTaThl oﬁyqemm o JTUCHHUIIJINHE Kon KOHTpOJ’ll/IpyeMOﬁ HaunmeHnoBanue pasaeaa TMCHUIIIMHBI MeToabl OLleHUBAHUS
Kon HaumenoBanue KOMIeTeHIHH (WU ee (o1leHOYHbIe MepONIPHSITHS)
4acTH)
PI-1 3HaeT U yMeeT UCII0Ib30BaTh HH(POPMAIHUIO O CTPYKType OIIK (V)-3.B10 | Pasgen 1. Knaccupukanus u NunuBunyaapHOE JOMAIIHEE 3aJaHUE
MaTepuasoB ¥ MEXaHHYECKHX CBOMCTBAX METAJIOB CTPYKTypa MaTepHalioB U BeimosnHenne 1abopaTopHbIX paboT
MeXaHHYeCKHe CBoMcTBa MeTauioB | IIpoBeneHne KOHTPOIBHBIX padoT.
Paznen 2. lebopmars u
pa3pylleHne MEeTalIoB
P/I-2 VMeer BBIOMPATh MaTEpUAIIbl M IPOrHO3UPOBATH METO/IbI OIIK(Y)-3.Y10 | Pasnen 3. . ®opmuposaHue NupuBuayansHOE JOMAIIHEE 3a1aHIE
q)OpMHpOBaHI/IH HUX CTPYKTYPBI, 066CH€‘II/IB3.IOH_II/IC CTPYKTYPBI METAJIJIOB IIPHU Brinonnenue na6opaToprlx pa60T
yIydIIeHHE HX IKCIUTYaTAllAOHHBIX CBOMCTB KpUCTAJIU3aL1U 5 [IpoBeneHne KOHTPOIBHBIX PAOOT.
Paznen 4. CtpykTypa 1 cBOICTBa
CIIJIaBOB
Paznen 5. XKene3o u ero crassl
P/-3 3Haer 001aCcTH NPUMEHEHHSI Pa3IMYHBbIX COBPEMEHHBIX OIIK(Y)-3.310 | Pasguen 6. Tepmuueckas obpaborka | MHxuBnayanbHOE JOMAIIHEE 3a1aHHe
TEXHUYECKHX MaTEpUaloB, 3aBUCMOCTb UX CBOMCTB OT CTann BeirionHenue 1abopaTopHeIX pabot
CTPOGHHMSI M COCTaBA, CIIOCOOK! MX YIPOUHEHHS Paspen 7. Merannuueckue [TpoBeneHe KOHTPOIBHBIX PadOT.
KOHCTPYKIOHMOHHBIC MAaTCPUAJIbI




Pasnen 8. Hemerammmueckue
KOHCTPYKIITHOHHBIC MaTePHAIIBI

[Topsinok opraHM3alliél OLEHUBAHUS PE3Y/IbTATOB OOYYEHHSI B YHHBEPCHUTETE PETIIAMEHTHUPYETCS OTIENBbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cuctema OlICHUBaHHUS PE3yJIbTATOB 00ydeHUs1 B TOMCKOM TOJMTEXHUYeCKOM yHHBepcutere (CructeMa olleHUBaHuUs)» (B JCHCTBYIOIICH pEelaKiluu ).
Hcnonp3yeTcst GaulbHO-pEHTHHIOBAsI CHCTEMa OLICHUBAHMSI Pe3y/IbTaTOB 00ydeHus. FiTorosas orieHKa (TpaIullOHHAas U IUTEpHas) TI0 BHIaM y4eOHOH
nesitenbHOCTH (M3ydenne puctuiuiud, Y UPC, HUPC, kypcoBoe mpoeKTHpoBaHUE, TPAKTUKH ) ONIPEACIIIETCS CYMMOU 0alioB 1O pe3yibTaTaM TEKYIIEro
KOHTPOJISl U TPOMEKYTOYHOM aTTecTaly (MTOroBasi pedTHHroBas olleHka - MakcuMyM 100 6asioB).

Pacnpez[eneHHe OCHOBHBIX H JOINOJHHUTCIBHBIX O0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYIICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTecranmuu
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCIUITIINHBI.

PGKOMGHHyeMaH mKajga ajsd OTACIBHBIX OLIICHOYHBIX MepOHpI/IHTI/If/’I BXOJHOT'O M TCKYIICTO KOHTPOJIA

% BBINOJTHEHUS CooTBercTBHe
3aJlaHusA Tpa;muuormoﬁ OIICHKE Onpe)le.rlemle oHeHKH
90%+100% «OTIUYHO» OT1ianyHOE NOHMMAaHME NPEMETa, BCECTOPOHHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BJIaJICHUE OIBITOM NPAKTUUECKOH JeATeIbHOCTH,
HEe0oO0XOANMBIE pe3yNIbTaThl 00y4eHUs CPOPMHUPOBAHBI, X Ka4ECTBO OLICHEHO KOIMYECTBOM 0alyIoB, ONU3KUM K MAaKCUMAIEHOMY
70% - 89% «Xoporoy JloctaTouHO NOJTHOE TIOHUMAHHUE MPEIMETa, XOPOILHE 3HAHUS, YMEHHUS 1 OTIbIT MPAKTUYECKOMN JESITEIbHOCTH, HEOOXOJJUMBIC PE3YIbTaThI
00yueHus copMHUPOBAHbI, KAUeCTBO HU OFHOTO U3 HUX HE OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM OalioB
55% - 69% «Y 1oBI.» [puemiemoe moHMMaHue NpEIMETa, YIOBICTBOPUTEIbHBIE 3HAHNS, YMEHUS U OIBIT MPAKTUUECKON NeSTENbHOCTH, HEOOXOIUMBIE PE3YIbTaThI
00y4eHus copMHUPOBAHbI, KaUeCTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0aljIoB
0% - 54% «HeymoBu.» Pe3yipTaThl 00yUeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO TIOCTATOYHBIM TPeOOBAHUSAM
Ikana JJI1 OLICHOYHBIX MepOHpI/IHTI/Iﬁ JOK3aMCHa
% BBINOJIHEHHUS IK3aMeH, CooTBeTcTBHE
3a/1aHuii JK3aMeHa 0aJL TPaAUIIMOHHON OLleHKe Onpeneaenne ouenicn
90%+100% 18 +20 «OTIUIHO» OTnryHOE TOHMMAaHKE NIPEMETa, BCECTOPOHHUE 3HAHWSA, OTIMYHbIE YMEHHUS H BIAJCHUE ONBITOM NPAKTHUECKOH JeATeTbHOCTH,
He00X0IMMBIE PE3YIbTaThl 00YIeHHs C(hOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJUYECTBOM OAIIJIOB, OJIM3KUM K MAaKCHUMAIBbHOMY
70% - 89% 14+17 «Xoporo» JlocTaTouHO MOTHOE MOHMMAaHHUE MIPEMETa, XOPOIIHe 3HAHNS, YMEHUS U OTIBIT MPAKTUIECKOH NesITeIbHOCTH, HEOOX OAMEIe
pe3ynbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HA OAHOI'O U3 HUX HE OLICHEHO MUHMMAJIBHBIM KOJIMYECTBOM OalsioB
55% - 69% 11+13 «Y IOBIL.» [MpreMieMoe MOHUMaHHUE TIPEIMETA, YIOBIECTBOPUTEIBHBIC 3HAHKS, YMEHUS U OIBIT TIPAKTHUECKON AESITENbEHOCTH, HEOOX OIUMBIE
[pe3ynbTaThl 00y4eHHs CYOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OalIoB
0% - 54% 0+10 «HeymoBi.» Pe3yneTaThl 00ydeHus He COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM TPeOOBAHMSIM

3. IlepeyeHb THNOBBIX 3aJaHUI




OIIQHO'-IHBIC MeEponpusATHs le/lMepr THIIOBBIX KOHTPOJIBHBIX 321}121Hl/lﬁ
3amura oTyeTa 1o Ha ocHoBe npe/icTaBiIeHHBIX JIEKIIMOHHBIX MAaTEPUAIOB, METOIMYECKUX YKa3aHUM, CO3/aTh KOHCIIEKT
naboparopHoii paborte 1o 3a7aHHoi Teme. [Ipy BXOTHOM KOHTPOJIE OTBETUTH Ha TECT. 3aluTa B BUJIe cOOeCeI0BaHNUS.
[Ipumep TecTa BXOAHOTO KOHTPOJISL:
No Howmepa
n/n Bornpoc-3ananue OTBETOB BapuanTtsl 0TBETOB
1. |Ilpu kaxoii creneHu 1 CreneHb nepeoxiaxkJIeHUs] He BIUSET Ha
NepeoxyIaxIeHus 3epHa MeJbue? pa3mMep 3epHa.
YWCNO LEHTPOB 2 Ats.
3 Alo.
4 At
Aty Aty Aty At
2. | Kakue npoiieccbl MpOUCXOIAT 1 [TocTtenenHoe 3aTBepIcBaHUE METAJLIA.
IPU KPUCTATU3ALIMN METAIIJIOB 2 PocT kpucramos.
U CIUIaBOB? 3 OO6pazoBaHue HEHTPOB KPUCTAIUTM3AIMH U
MOCTOSIHHOE YBEJIMYCHHE UX YUCIIA.
4 OO6pazoBaHue HEHTPOB KPUCTAIUTH3AIMH U
UX POCT.
3. | Mo>HO 111 B IpOIIeCcCe OTIMBKU 1 CpoiicTBa MeTaIIOB - (hu3HUecKas
BIIUATH HA MPOYHOCTh U KOHCTAaHTA.
TBEPAOCTH METAIIIOB? 2 C yBeIMUEHHUEM CTENIEHU NEPEOXIIAKICHUS
9TH XapaKTEPUCTUKH MOBBIIIAIOTCS.
3 C yBeIMUEHUEM CTENIEHU NEPEOXIIaKICHUS
3TH XapaKTEPUCTUKH MOHMKAIOTCS.
4 JUJ1s1 HEKOTOPBIX METAJIJIOB 3TO BO3MOXHO.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIbHBIX 3auaﬂm‘/i

4. |UYem oObsicHsIeTCA pa3iuyue B 1 CauTOK OJJTHOPOJIEH MO CEYEHHUIO.
CTPOEHUH CIUTKA IO CEYEHUIO? 2 PaznnyHbIM cOCTaBOM IO CEUEHHUIO CIUTKA.
3 Pa3nu4HOM CTENEHBIO EPEOXIIAXKICHUS 110
CEUEHHUIO CITUTKA.
4 Pa3nm4HbIM pacCTOSTHUEM OT CTEHKHU
(bopMBI.
5. K xakoMy n3meHeHuo B 1 Her cmpbicna B Takoil onepanuu.
CTPOCHHH CITUTKA MPUBEIET 2 K n3menpuenuio 3epHa.
BHOpaIs KPUCTATUTU3YIOIIETOCS 3 K ykpynHeHnuro 3epHa.
Meramuia? 4 Bce 3aBHCHT OT cocTaBa CIIaBa.

[Tpumepsl BOITPOCOB 15t COOECe0BaHUS:

KonTpombHbie paboThl

1. Kpucraninueckoe cTpoeHre METaIOB.

2. Otnyck. CyTb, 11€J1b, pA3HOBHIHOCTH.

3. Kpucramm3zanus MetauioB. OCHOBHBIE 3aKOHOMEPHOCTH.

4, Kak omnpenenuts TemnepaTypy HarpeBa o1 3akajiky crainu 50 u ¥Y107?

5. VYnpyras u ninacruueckas gegopmanus. [lonsatue u MexaHusMm.

6. 3akainka cranu. CyTh, 11eJlb, Pa3HOBUTHOCTH.

7. [Tpounocts u TBepaOCTh. Onpenesienne, XapaKTepUCTUKU, SAMHULIBI U3MEPEHUS.
8. Bunel B3auMoielicTBUSI KOMIIOHEHTOB B CILIaBax

Bonpochl Mo KOHTPOJILHO padoTe

1. YeM OTIIMYAIOTCS JIBE TPYIIIBI CIUIABOB: CTAIU U UyT'YHbI?

2. Yro Takoe pepput, ayCTeHUT, IEMEHTHUT, IEPIUT U JeAcOypuT?

3. [IpuBeauTe kaccUpUKAIUIO KENE30YTIASPOAUCTHIX CIIIABOB MO CTPYKTYPE.

4. UTto co0oif MpeACTaBISIOT TEXHUYECKOE KENe30, JOIBTEKTOUIHbIE, SBTEKTOUIHBIE U
3a9BTEKTOUIHBIC CTaNH, Oeble YyTryHbI?

5. B uem paznuuune Mexay NEpBUYHBIM U BTOPUYHBIM LIEMEHTUTOM?

6. Kak Bnusiet cogeprkanue yriaepo/ia U MOCTOSIHHBIX PUMECe Ha CBOMCTBA cTaiin?

7. HazoBure rpyniel crajneil o Ka4ecTBy.




OHeHO‘lele MEpONnpUATHIA le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘7|

8. UYeM cepblif 4yryH OTIMYaeTCst OT 0enoro?

9 Kaxoif MokeT ObITh CTPYKTYpa METAJUINYECKO OCHOBBI CEPHIX YYI'YHOB?

10.  Kak mosiydaroT BBICOKOTIPOYHBIN YyryH?

11.  Kakas repmuyeckast 00paboTKa MO3BOJISET NOIYYUTh KOBKUI uy-T'yH?

12. CpaBHHUTE MEXaHUUYECKHE CBOMCTBA CEPOr0, KOBKOTO, BEICOKOPOYHOT'O YYT'YHOB U OOBSICHUTE
IIPUYMHY PA3JIU4HsI CBOMCTB.

buner Nel
1. Kpucranmnmueckoe cTpoeHrne METalIoB.
2. Otnyck. CyTh, 11€71h, pa3HOBUAHOCTH.
3. OT 4ero 3aBHCHUT 3aKaJIMBAEMOCTh CTaJIH
4, YeM BBI3BAHO MOBBIIICHUE TBEPIOCTH a30TUPOBAHHON MTOBEPXHO-CTU?
CocraBun O.M. YT1beB
13 sauBaps 2017 1.
3. 1.
4.
4. MeTtoauyecKkue yKa3aHus 1o Npoueaype oueHMBAHUS
OueHOYHbIe MEPONIPUSITHS IIpoueaypa npoBeeHusi OLEHOYHOI0 MEPONPUSITHS H HEOOX0IUMbIe METOAMYECKHE YKA3aAHUs
1. 3amuTa oT4eTa no Kputepuu onenuBanus:
naboparopHoit pabote JloctaTouHble 3HAHUSA TEOPETHUECKOrO MaTepuasa, OTBET Ha BXOJHOM TECT, KAUeCTBEHHOE BHITIOJTHEHHE

1abopaTopHOil pabOThI, PaMOTHBIN BBIBOJ MO PE3YJIbTATAM UCCIIEAOBAHUS.

4 Gaya — MpaBUIJILHO OTBEYEHO HA BCE BOIIPOCHI TECTA, JOCTOBEPHO IMOCTPOEHBI 3aBUCUMOCTH,
I'PaMOTHO CZETaHbI BHIBOJIBI.

2 G6amia — JOCTOBEPHO MOCTPOEHBI 3aBUCUMOCTH, IPAMOTHO CZIEJIaHbI BBIBOJIBI.

0 Gasta — 3aBUCHMOCTH NMOCTPOEHBI HE B NTOJIHOM 00bEME, BBIBOJIbI HE COOTBETCTBYIOT TEME PaOOTHI.

2. KonTtponsHas padora Kputepuu ornieHuBanus
Otnuuno (28-34) — 0TBEUCHO MOJHOCTHIO Ha 4 BOTpOCa.




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBeJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUA

Xoporio (18-27) — otBeveHo Ha 3 BOIpoca MOJHOCTHIO HAa OJIMH HE TOJIHBII OTBET.

VY nosierBoputenbHo (12-17) — Ha 2 Bompoca MoJIHBIN OTBET Ha OJMH HE MOJIHBIM. .
HeynosnerBopurensno (0-11 6amtoB) ctaBUTCS Py HEBBHITIOTHEHNUH 33/1aHUS T HA BOTIPOCHI OTBET HE
TTOJIHBIN.




