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1. Poab aucuunjuHbl B OPpMUPOBAHUYN KOMIIETEHI[HI BHIMYCKHUKA:

JJeMeHT Cocrapasiioniye pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHIHii)
o0pa3oBaTebHOM Kon Kon
NPOrpaMMbl CeMecTp | KOMIIETeHIHH Hauvenosarme pe3yJbTaTa
KOMITETEHIIUH Kopn HaumeHoBaHHe
(IMcuunJauHa, ocBoenusn OOIL
npakruka, F’HA)
IK(Y)-4 CriocobHOCT P4 [K(Y)- | Bnageet MeTogaMu TUarHOCTHKH, TEXHUYECKOTO
OLIEHHBATh PUCKH 4.B1 00CITy>KMBaHHS U PEMOHTA MPH SKCILTyaTallun
" OIIPCACIIATH TEXHOJIOI'MYECKOI' 0 O60pyI[OBaHI/I$I B COOTBCTCTBUU
MEpHI 110 ¢ TpeOOBaHUSIMH MPOMBITIIEHHON 0€30MaCHOCTH H
obecrnedeHuto OXpaHbl TpyJia B cepe TpaHCTIOpTa U XpaHESHUS
Obecneuenne 0€e30MmacHOCTH YTJICBOJIOPOJIOB
3(ppexTHBHBIX
TCXHOJOTHYCCKUX
MeETO/I0B 3aLUThI [IOLIECCOB B [K(Y)- | YMeer npoBoauTh pabOTHI 0 JUATHOCTHKE,
OT KOppO3HH 7 4.Y1 | TeXHHUYECKOMY OOCITY’)KHBaHHUIO, PEMOHTY H
MAaruCTPadbHbIX HeTerasoBoM
SKCIUTyaTalliu TEXHOJIOT'MYECKOT'O O60pyI[OBaHI/I5{ B
Tpy0ONIPOBO/IOB H MIPOU3BOJICTBE
chepe TpaHCTIOPTA M XPaHEHUS YTIICBOAOPOIOB
pe3epByaposB
[IK(Y)- | 3naeT npaBuia sKCIUTyaTalliy, IPUHIIUIIBI
431 opra"u3aiuu padoT Mo JUarHOCTUKE, TEXHOJOTHH
MMPOBCACHUA PCMOHTHBIX pa60T TCXHOJOTHYCCKOI'O
obopymoBaHus B cpepe TpaHCIIOPTa U XPAHESHUS
YTJIEBOJIOPOJIOB
2. IMoka3areju M MeTOABI OLICHUBAHUSA
IlnaHupyemMble pe3yJbTaThl 00y4YeHHs 10 AUCHHUIIHHE Koxa unaukaropa HaumeHnoBaHue pa3jena MeToabl OLleHHBAHHUS
Kon HaunmenoBanne JAOCTHKEHHSA JAUCIHUILIMHBI (oLeHOYHBIC MEPONPUSATHS)
KOHTPOJIMPYeMOoii
KOMIeTeHI NN (MU ee
4acTH)
Pazgen (Momyns) 1. 3ammuta JIP,
DNeKTPOXUMHUYECKas 3alInuTa Omnpoc
BHYTPCHHEH MOBEPXHOCTH CobecenoBanue
[IprMeHATh COBPEMEHHBIE METOABI M CPEJICTBA 3ALLUTHI OT KOPPO3UH .
METAJUIMYCCKUX KOHCTPYKIUH. TeCTI/lpOBaHHe
P 1 IUTSL PEIICHNS 3a71a4 Ha/Ie)KHOCTH, 0€30ITacCHOCTH 1 [K(Y)-4
Pa3nen (Monyns) 2. [Ipe3enranus
9HeprodpHeKTUBHOCTH 000PYIOBAHUS Fa30HE(PTEIIPOBOIOB DKCIUTYaTALHS CPECTE Cemnrap
ANEKTPOXHUMHUUYECKON 3T IS KouTtponsHas pabota
ra30HePTEPOBOIOB Keiic-3ananue
3auer




3. IIkaJja oueHuBaAHUSA

ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYYEHHUS B YHUBEPCUTETE PErJIaMEHTUPYETCSl OTAEIbHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHMBaHUS Pe3yabTaTOB 00ydeHus B TOMCKOM MonuTeXHUYeCKOM yHHBepcuTeTe (Cructema oleHuBaHU)» (B ICHCTBYIOUICH pPEeIaKINN).
Hcnonb3yercs 6aibHO-pEHTUHIOBAs CUCTEMa OLIEHUBAHU pe3yibTaToB 00yueHus. MiToropas oneHka (TpaAuLIMOHHAS U JIUTEPHAs) [0 BUJaM y4eOHOH
nesitenbHOCTH (M3yuenue aqucuuiiug, Y UPC, HUPC, kypcoBoe IpoeKTUpOBaHKE, IPAKTUKH ) OIIPEAEISETCS CyMMOM OalljIoB IO pe3yIbTaTaM TEKYIIEro
KOHTPOJIS ¥ IPOMEKYTOYHON aTTecTalluy (UTOroBasi peHTUHTOBAas OlIEHKa - MakcuMyM 100 6asioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amnoB 3a OICHOYHBIC MCEPONPHUATUA TCKYILIEIO KOHTPOJIA U HpOMeX(YTOqHOfI arrecraguu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM pefITI/IHF-HJIaHOM JUCHUIIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OLICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3a/1aHus

CooTBeTCcTBHE

TpPaJMIHOHHON OIleHKe

Onpene.ﬂelme OLCHKH

90%+100% «OTIHIHO» OTIn4HOE MOHUMaHKE IIpeAMeTa, BCECTOPOHHKE 3HAHUS, OTIIMYHBIE YMECHHUS U BIIaJICHUE OMBITOM NPaKTHYECKON AeATENbHOCTH,
HEoOX0IMMBIE Pe3yJIbTaThl 00yueHHs1 chOPMHUPOBAHBL, MX KAYECTBO OIICHEHO KOJIMYECTBOM 0aJIOB, OJIM3KUM K MAKCHUMAJILHOMY

70% - 89% «Xopomo» JlocTaTo4HO NOJIHOE IOHUMAaHUE MPeIMETa, XOPOILUE 3HAHUS, YMEHHS M OTBIT IPAKTUYECKON esTEeIbHOCTH, HEOOXOJMMbIE Pe3yJIbTaThl
00y4eHus COPMHUPOBAHbI, KAYECTBO HU OJIHOTO M3 HUX HE OL[CHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0alIoOB

55% - 69% «Y IOBIL» [puemiieMoe MOHNMaHUE PEIMETA, YIOBICTBOPUTEIIbHBIC 3HAHNUS, YMEHHUS U OIBIT MPAKTHIECKOH NesTeIbHOCTH, HEOOXOAUMBIE PEe3yIbTAThI

06y‘I€HI/I$I C(l)OpMI/IpOBaHBI, Ka4eCTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM 6aiioB

0% - 54%

«Heynosi.»

PeSyJ’IBTaTLI O6y‘I€HI/I$I HCE COOTBETCTBYKOT MUHHUMAJIbHO JOCTATOYHBIM TpC6OBaHI/IHM

[ITxana 1151 OLIECHOYHBIX MEPONPHUSITHI 3a4eTa

% BBITOJTHEHUS JK3ameH, CooTBeTcTBHE
3a/1aHuii IK3aMeHa 0ann TPaJMLIHOHHO OLlCHKe Onpeneaenne onenicn

90%+100% 18 +20 «OTIUIHO» OT/IM4YHOE TOHMMaHKE NPeMEeTa, BCEeCTOPOHHHE 3HAHMSA, OTIIMYHbIE YMEHUS U BIIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEOoOXOANMBIE Pe3yNIbTaThl 00ydeHHs chOpMUPOBAHBI, X KAUECTBO OLICHEHO KOJINYECTBOM 0ayuIoB, OJIM3KMM K MAaKCHMAJIBHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE MTOHUMAaHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0IUMbIE
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0aslioB

55% - 69% 11+13 «Y 1OBIL.» [Mpuemnemoe MOHUMaHKE MTPEAMETA, YAOBICTBOPUTEIBHBIE 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKOW EATEIbHOCTH, HEOOXOJMMBbIE
[pe3yJbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OL[CHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaJlIIOB

0% - 54% 0+10 «Heynosi» PesynbraTel 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUSIM




4. TlepeyeHb THUNOBBIX 3a/IaHUI

OueHno4Hble MEPONPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHU

Omnpoc

UeM pa3mUYaroTCs] XUMHYECKIH U 3JIEKTPOXUMHUICCKII MEXaHI3M KOPPO3HOHHOTO TIpotiecca?
[JaTb onpenenenne KOppo3uu ¢ BOJOPOIHOM AeNospU3aei.

[Ipu KakoM yCIIOBHH TEPMOJMHAMUYECKH BO3MOYKHA KOPPO3HUS C BOJOPOIHON ACTOIpU3aueii?
HasBatp (akTopsl, BAUSIOMINE HA IIEPEHANPSDKEHHE BOJIOPOAA

CobecenoBanne

Koppo3uoHHOE pacTpecKHBaHUE MO/ HANPSHKEHUEM YYacTKa TPyOOIpoBoa;

KoHTposb KauecTBa H30JIAIMOHHBIX PadoT;

DKCIUTyaTalus CPEICTB ICKTPOXUMHUYCCKON 3aIUTHI HA 00BEKTaX TPAHCIIOPTa HE(TH U rasa;

Ha anoHO# nonsipu3aliiOHHON KPUBOW BBIAEIUTH HECKOIBKO YUYaCTKOB, Pa3IMYalOIINXCA 3aBUCUMOCTbIO CKOPOCTH

AHOJHOI'O OKHUCJICHU METaJlJIa OT IMOTCHIIMAJIA: aKTUBHOE COCTOAHUE MCTallJia; MCPEXOJHOC COCTOSIHUEC METAJJIa; TAaCCUBHOC
COCTOAHHME METAaJlJIa, YYaCTOK IEpEracCuBallin

TectupoBanue

Yxaxure 3HaueHus IJC 11t MeAHOCYIb()ATHOTO ICKTPOIA:
1) 0,0 B;

2) +0,34 B;

3) +0,22 B.

B raapBanmyeckom 9JIEMEHTE, COCTOAIIEM U3 IMHKA U MCIW IIUHK 6yﬂ€T:

1)
2)
3)

OKHUCIIATBCS,
BOCCTAHABJIUBATHCS,
He OyJIeT y4acTBOBaTh B ANEKTPOXUMUYECKOH peakuu.

CTaHJIapTHLIe QJICKTPOAHBIC MOTCHIHUAJIBI JJIA IIUHKA U MCIU:

EQH% =-0,76B, Eciz,, =+034B

BriGepure ycnoBue 1t nogoopa MaTepyaa Juis H3roTOBICHUS IPOTEKTOPOB:

1)

MPOTCKTOP AOJDKCH COCTOATH U3 aKTUBHOT'O METAaJlJ1a, O6J'Ia,I[aIOH.IGI'O B ,E[aHHOﬁ cpeac Ooiee OTPULATCIIbHBIM

MOTEHIIUAJIOM, YE€M NMOTCHIIUATI METAJlJIa COOPYIKCHUA

2)

MPOTCKTOP AOJIKCH COCTOATH U3 aKTUBHOT'O METaJll1a, 06nanafomero B ,HaHHOﬁ cpeac 00J1e€ MOJIOKHUTEILHEIM

MOTEHIIUAJIOM, YEM MOTCHIINAJT METAJlJIa COOPYIKEHU,;

3)

MaTepHrall, U3 KOTOPOI'0 U3roTOBJICH NPOTCKTOP, HC BJIMACT HA pa60Ty IIPOTEKTOpa

IIpe3enTanus

CIIHCOK TeM:

— V30ns1IMOHHBIEC TOKPBITUS IOA3EMHBIX CTATBHBIX TPYOOIPOBOJIOB;

— Koppo3noHHOE pacTpeCKUBaHKE 0] HAPSDKCHUEM YJIaCcTKa MarucTpajbHOrO Ta30IpOBO/Ia;
— IIpoTekTopHas 3aIuTa CTajabHbIX HE(PTEIPOBOIOB;

— AKTHBHBIC BUJIbI 3JICKTPOXUMHUICCKON 3aIUTHI;

— IIpOTHBOKOPPO3UOHHAS 3allIMTa PE3EPBYaPHOrO MapKa




OueHOYHbIE MeEpoONpUATHH

le/lMepr THINOBBIX KOHTPOJBbHBIX 3agaHui

CemuHap

- MexaHu3M u TMPpUYUHBI BHCKTpOXHMquCKOﬁ KOpPpPO3UU METAJJIOB U CILJIABOB,

- ﬂeHOHHpI/IZ’)aTOpH IIpu KOppO3uu 00BEKTOB He(l)TeFaSOBOFO KOMILJIEKCA,

- TepMOZ[I/IHaMI/I‘IeCKaﬂ OILICHKA BO3MOKHOCTH IMPOTCKAaHUA XUMHYECKOU KOPPO31H CTAJIbHBIX COOpy)I(eHI/Iﬁ;
- SHCKTPOJJLI CpaBHCHMUA. HpI/IHIlI/IH JIEUCTBUS U OCHOBHBIC Tpe6OBaHI/IH K HUM

KonrponbHas pabora

Konrponbnas pabora Ne 1. JlaTh KpaTKoe OnpeesieHre 1Mo CIEAYIONIM BOIIpocaM

Bapuant 1

- JaTe onpeneneHre KOPPO3UU € KUCIOPOAHON AETIONSIpU3alueH;

- ITpn KaKoOM yCIOBHH TEPMOIMHAMHYIECKH BO3ZMOXHA KOPPO3US ¢ KUCIOPOIHOH JETOsIpU3anneii?
- HasBate QakTopsl, BAXAIOMNE Ha ITPEAETbHBINA TOK BOCCTAHOBIICHHUS KHCIOPO/a;

- Juarpammsl [TypOe

Keiic-3amanne

- N3yuenue 31eKTpOXUMHYECKON KOPPO3HUHU C KUCIOPOJHON AETOISPU3ALNEH;

- Haiitu haxTopsl, BIUSIONINE HA IEPEHANIPSHKEHUE BOJIOPO/A;

- Haiitu coBpeMeHHOE pelIeHUE 3a1a41 HAMPsHKEHHO-1e(OpMUPOBAHHOTO COCTOSHHS T'a30-He(TEpOBOIOB, a
TaKXKe MX y3JIOB IIPX HAJTUYHH KOPPO3UH,

- N3yduTh GakTOpHl, BIHUSIONIHE HA AaHOIHYIO TACCUBAIIUI0 METAJLIIOB;

- TexHuueckoe MepeBOOPYKEHUE C YIETOM MPOCKTUPOBAHUS KOPPO3UOHHOM 3aIUTHI TPYOOTIPOBOIA;

- [IpennoxuTh NPOEKTHOE PELLIEHUE U CXEMY YCTAHOBKU NMPOTEKTOPHOM, KATOJHOW MM JPEHAXHOW 3a1UThI AJIs
00BEKTOB HE(PTEra30BOr0 KOMILIEKCA

3ammTa 1a00paTopHON pabOTHI

- TepMomuHaMU4ecKast OlleHKa BO3MOYKHOCTH TIPOTEKAaHUS XUMHUYECKONH KOPPO3UH CTATEHBIX COOPYKEHUH;

- 3aBHCHMOCTH CKOPOCTH KOPPO3UH CTANH OT KUCIOTHOCTH KOPPO3UOHHOH CPEIIBI;

- AHOJIHas MaccuBalLys METAILJIOB;

- [MpuHIMTIIHANEHBIE CXEMBI YCTAHOBOK IPOTEKTOPHOH, KATOTHOW M IPEHAKHOM 3alIUTH 00BEKTOB HE(PTEra3oBoro
KOMILIEKCa

10

3auer

- AKTHBHBIE BU/IBI AIEKTPOXUMUYECKOH 3aIIUTHI;
- W30ma11MoHHBIE TOKPHITHA MO3eMHBIX CTAJIBHBIX TPYOOIPOBOAOB;
- Koppo3unonHoe pacTpeckuBaHHUE O] HANPSDKEHHEM yJacTKa MaruCTPalIbHOTO ra3ompoBo/ia

5. Metoanueckne yKa3zaHus no mpoieaype oneHuBaHus

OneHo4YHbIe MEPONIPHATHS

ITpouenypa npoBeieHHs1 OLIEHOYHOI0 MEPONPHATHS U HEOOX0AUMbIe METOAMYeCKHe YKA3ZAHHS

1. Onpoc Ha JTeKIusIX Ompoc cTYAEHTOB MPOBOAMTCS ISl OLIEHKH OOIIIEro ypoBHS KOMIIETEHINH, chopMHpOBaHHBIX paHee B 1-7 cemectpax OOII
o HanpasieHuto 21.03.01 «HedrerazoBoe 1eno» B paMKax MOHUMAaHUs IEPBUYHBIX BOIPOCOB 00 00BEKTaxX
TPYOOIPOBOJHOTO TPaHCIIOPTa HEPTH, Ta3a U MPOAYKTOB IepepadboTKu
OO61ee KOJIMYECTBO YacoB JIeKIWH — 11, 3a akTHBHOE ydacTHe B KOTOPBIX cTyAeHT noaydaet 0,5 6amna (urtoro 4 6anna)

2. 3ammTa mpakTHYeCcKuX padoT 3ammTa IpakTHIecKuX padoT MPOBOIUTCSA C HMCIOJIB30BAHWEM MAHHBIX 3aJaHWH M TEOPETHYECKOI0 MaTepHaja BO BpeMs

AyIUTOPHOU M CAaMOCTOSITENbHON pabOTHI CTYICHTOB.




OueHOYHbIE MepoNnpUATHSA

Hpouenypa NpoBeACHUS OLICHOYHOI'0O MEPONIPUATHSA U Heo0X0IMMbIe METOITHYECKHE Ykazanusi

CTyZneHTHI BHINOJHAIOT 3a/jaHue, 0(hOPMIISIOT B COOTBETCTBHH C TPEOOBAHHUSMH, NIPEIBSIBISIEMBIMHI K OTYETHBIM paboTaM B
HU TIIY u oTBeuaroT Ha Bonpockl npenojaaBarensi. Beero 6 npakruueckux padot (ITP).
[lpu BeIinoNHEeHNH 3a1aHus [P 1 MOTHOM OTBETE Ha BOMPOCHI MPEMOIABATENs CTYACHT mojydaet 2 6asia (utoro 12 6anos)

3amuTa 1abopaTopHBIX padboT

3amuTa 1a00paTOPHBIX PadOT MPOBOAUTCS BO BPEMS ayJJUTOPHOM U CAMOCTOSITENILHOIM pabOTHI CTYCHTOB.

CTyZAeHTHI BHINOJHAIOT 3a/laHne, 0(pOpMIIIOT B COOTBETCTBHHU C TPEOOBAHUSIMU, PEABIBISIEMBIMU K OTYETHBIM PaboTaM B
HU TIIY u oTBewaroT Ha BONPOCH npemnoaaBatens. Beero 6 mabopaTtopusix padot (JIB).

Ipwu BemonHeHnn JIB 1 MoHOM OTBETE Ha BOIPOCH! npenoaasatens 3a 1 JIb cryaent nomy4daer 2 6amia (uroro 12 6ansos)

KonTponsHbie paboTh

KonTtpomsHbie pabOThI MPOBOAATCS HA MPAKTUUECKUX 3aHATHAX B TedeHHe 15 MuHyT. Beero 2 KOHTpOIbHBIE PaOOTHL
[Tpu momHOM OTBETE CTYICHTOB Ha BCE BOIPOCH! M PEIICHHE 3a/1a4 CTYACHT MoaydaeT 8 6amioB (utoro 16 6amios).
CTyZmeHTHI TOTOBSITCS. HA OCHOBE JEKIIHOHHOTO, MPAKTHIECKOT0 MaTepHaoB M HOPMAaTHBHO-TEXHUYECKOH TOKYMEHTAINH

TectupoBanue

TectupoBanue mpoBOIUTCS B Havale Jekiuii B Teuenue 10 munyT. Beero 1 tectupoBanue (utoro 4 6amna).
ITpn npaBunbHOM OTBETE CTYAEHT NoiydaT 5 6amios. Beero 2 rectupoBanus.
CTyZmeHTHI TOTOBSITCS. HA OCHOBE JEKIIMOHHOTO, IPAKTHIECKOT0 MaTepHaIoB M HOPMAaTHBHO-TEXHUYECKOH TOKYMEHTAINH

Pedepar

IMoaroroBka u 3amuTa pedepara 1o 3aJaHHON TEMATHKE SBJISIETCS HHCTPYMEHTOM, MTO3BOJISIONINM B KOHIIE TEOPETHYECKOTO
00yueHMs B IepuoJ] poBecHus 1-0ii kKoH(EpeHII-HeIenH TOIY4YUTh TOTOJIHUTEIbHO 10 6aioB

Kypc LMS Moodle

Brinmonnenue 3aganuii kypca B Tedennu cemectpa B cpene LMS MOODLE «Koppo3us u 3amuTa 0T KOppo3uu
razonedrempoBomosy. URL: https://stud.Ims.tpu.ru/course/view.php?id=1666 — 32 Gana

3aueTr

3aueT MPOBOIUTCS B IEPUO/T 2-0i KOH(MEPEHII-HECITH.
3aueT BBICTABJISIOT [IPU YCIOBUU HAOOpa CTYJACHTOM HEOOXOIUMBIX 0AJUIOB MOCJIEC TTOABEICHHS UTOT'a PEHTHHIOBOM OIICHKH
10 JUCHHUIUINHE B LIEJIOM.
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