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1. Poab aucuunjuHbl B OPpMUPOBAHUYN KOMIIETEHI[HI BHIMYCKHUKA:

JJeMeHT 00pa3oBaTeILHOMI Kon Cocrapasiioniyie pe3yJbTATOB 0CBOCHHS (IeCKPHITOPBI KOMIETeHIHii)
HaumeHnoBanue Koa pe3yabTaTa
nporpamMmmMmbl (ZIHCIIl/ll'lJ]l/lﬂa, CeMeﬂp KOMIIETEeHIIUN
KOMIIETEHIIMH ocBoenusi OOII Kon HaunmeHoBanue
npakTuka, F'MA)
[K(Y)-4 Cnoco0HOCTE MK (Y)-4.B2 Brnaneer MeTonaMu JUardHOCTUKH,
OLICHHBATh TEXHUYECKOTO 00CITYKMUBAHUS U PEMOHTA MPHU
PUCKH U AKCIUTyaTalMy TEXHOJIOTHYECKOTO
ONIPEAENATh 000py/IOBaHUs B COOTBETCTBUU C
MEpHI 1O TpeOOBAHUSIMHU TPOMBIIIUICHHONW 0€30MaCHOCTH
o0ecre4eHuno ¥ OXpaHbl TpyZa B cepe TpaHCIOPTa U
0e30macHOCTH XpaHEHHUs! YIIIEBOJOPOI0B
Koppo3us u 3amura ot TCXHOJIOTMYCCK
PP P4 [IK(Y)-4.Y2 | YMeeT npoBoaAUTH pabOTHI IO AUATHOCTHUKE,
KOppO3uu 10 UX TIPOIIECCOB B P9 6
ra30HedTeNpPOBOIOB HebTerasosoM TEXHUYECKOMY OOCITYKUBAHUIO, PEMOHTY U
JKCILTyaTalluy TEXHOJOTUYECKOTO
TIPOU3BOJCTBC o0opynoBanus B cepe TpaHCHopTa U
XpaHEHUs YIIIeBOJI0POJIOB
[IK(VY)-4.32 | 3naer npaBuiia SKCILTyaTallly, MPUHIIAIIBI
OpraHuzaiuu padboT Mo AUarHOCTHKE,
TEXHOJIOTHH MPOBEJICHUS PEMOHTHBIX PaboT
TEXHOJOTHYECKOro 000opynoBaHus B cepe
TPAHCIIOPTA U XPAHEHUSI YTJIEBOJOPOIOB

2. IMoka3zaTeau U MeTOALI OLICHUBAHUS

Ilnanupyemble pe3yabTaThl 00yUeHHs] 10 UCHHUILIHHE

Kon unaukatopa

HaumeHoBaHue pazgena

MeToabl OlleHUBAHUS

Kon HaumenoBanue JOCTH/KEHHS JUCHHUILIMHBI (oueHOYHbIEe MEPONIPUATHS)
KOHTPOJIHMPYeMOii
KOMIETCHIINHU
(n1m ee yacTH)
Paznen (Momynp) 1. 3ammura JIP,
DNEeKTPOXUMHUUECKAs 3aIlnuTa Ompoc
[TpuMeHsITh COBPEeMEHHBIE METO/BI U CPEJCTBA 3aLUThI OT KOPPO3UH BHYTPEHHEH MMOBEPXHOCTH CobecenoBanne
PI1 JUTSL pEIICHUS 3a/1a4 HAICKHOCTH, 0€30IIaCHOCTH H IK(Y)-4 METAITMYECKUX KOHCTPYKIHH. TectupoBanne
9Heprod3PeKTUBHOCTH 000pYyJOBaHHUS ra30He(TEIPOBOIOB Paznen (monyis) 2. Hpesenrarms
OKcIuTyaTalus CpeicTB Cemunap
AIEKTPOXUMHUYECKOH 3aIUThI KonTtponsHas pabora
JUIs Ta30HeTEIPOBOJIOB Ketic-3amanue
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3. IIkaja oueHuBaHUSA

[Topsmox opraHu3any OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHMBEPCUTETE PErJIaMEHTUPYETCS OTIENbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3yIbTaTOB 00ydeHuss B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (CrucTema omeHuBaHus)» (B JICHCTBYIONICH PEIAKIHH ).
Hcnonb3yercss OalibHO-PEUTUHIOBasi CHCTEMa OIICHUBAHHUS pPe3yibTaToB oOydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (uM3ydenue aucuumuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHHME, MPAKTHKU) ONPEASISICTCS CyMMON OaluioB IO
pe3ylbTaTaM TEeKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaluu (MTOroBasi peTHHroBasi olieHka - MakcumyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJHHUTCIBHBIX 0amnoB 3a OLOCHOYHBIC MCPOIIPHUATHA TCKYHICIO KOHTPOJIA H HpOMCH(YTOQHOﬁ aTTeCTaluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

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

% BbINOJHEHUS
3a/1aHus

CooTBeTCTBHE

Tpannuuonﬂoﬁ OLICHKE

Onpe)]e.nem[e OLCHKH

90%+100% «OTIUIHO» OTin4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHHE 3HaHUA, OTIIMYHbIE YMEHHS U BJIQJICHHUE ONBITOM IIPAaKTHUECKOH AEeATENbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHUE NPEIMETa, XOPOILIHE 3HAHUS, YMEHHS U OITBIT IIPAKTUYECKON JIESTENbHOCTH, HEOOXOJUMBbIC PE3yJIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMUECTBOM OAIlIOB

55% - 69% «Y IOBIL» [puemneMoe MOHMMaHUE IPEIMETa, YOBICTBOPHTEIbHBIC 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH NesTeIbHOCTH, HEOOXOAUMBIE Pe3yJIbTaThI

06yqu1/m C(bOpMI/IpOBaHbI, Ka4Y€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYECCTBOM OaoB

0% - 54%

«Heynosiu.»

PC3yJ’ILTaTBI 06y‘16HI/I$[ HE COOTBCTCTBYIOT MUHUMAJIIBHO JOCTATOYHBIM ’I‘pe60BaHI/I$[M

[IIxana 1151 OLIEHOYHBIX MEPONPHUSITHI 3a4eTa

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3a/1aHMii IK3aMeHa 0an TPaJMLIHOHHO OLlCHKe Onpenenenne oneniu

90%+100% 18 +20 «OTIUIHO» OTIM4YHOE TOHMMaHKE MpeMeTa, BCEeCTOPOHHNE 3HAHMSA, OTIIMYHbIE YMEHUS U BIIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEoOXOAMMBIE Pe3yNIbTaThl 00ydeH s ChOpMUPOBAHBI, X KAUECTBO OLIEHEHO KOJINYECTBOM 0ayuIoB, OJIM3KUM K MAaKCHMAJILHOMY

70% - 89% 14 +17 «Xoporioy» JlocTaTouHO MOJIHOE IOHUMaHHUE MPEAMETa, XOPOIIHe 3HAHUS, YMEHHS U OTBIT MPAKTUIECKOU AeSTEILHOCTH, HEOOXO0UMbIC
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0aslioB

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

0% - 54% 0+10 «Heynosiu.» PesynbraTel 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUIM




4. TlepeyeHb THUNOBBIX 3a/IaHUI

OuneHo4HbIe MEPONPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Omnpoc

—  Yewm pa3nn4aroTcs XUMHUECKUH U STEKTPOXUMIYECKUI MEXaHU3M KOPPO3HOHHOTO TIpotecca?

—  [laTb onpeneneHne KOppo3uu ¢ BOJOPOIHOM AeNospu3aei.

— IIpwu xakoMm ycroBHUHM TEPMOANHAMUYECKH BO3MOKHA KOPPO3HS C BOJOPOIHON JAETONIIpH3aIei?
— Hassarte daxrtopsl, BIHUAOMNE HA IIEPEHANPSDKCHUE BOIOPOAA

CobecenoBanue

— Koppo3uonHoe pacTpeckrBaHUE MO HAMPSHKEHUEM ydacTKa TPyOOIpoBo/a;

— KoHTponb kauecTBa U30JIALUOHHBIX padoT;

—  DKcIuTyaTanus CpeACTB IEKTPOXUMUYECKON 3alUThl Ha 00bEKTax TpaHCIOpTa He(TH U rasa;

— Ha aHOAHOU NOIAPU3ALMOHHOM KPUBOM BBIIEIUTH HECKOJIBKO YYaCTKOB, PA3JINYAOIINXCS 3aBUCUMOCTBI0 CKOPOCTH
AQHOJHOTO OKHUCJICHHs MeTaJlla OT OTEHIMANa: aKTUBHOE COCTOSIHME MeTalla; IepexoJHOe COCTOSHIE MeTajlla; TaCCHBHOE
COCTOSIHHE METaJlJIa; yYaCTOK NepenacCHBaIiN

TecrupoBanue

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

2) +0,34 B;

3) +0,22 B.

B rajpBaHHYECKOM 3JIEMEHTE, COCTOSIIEM M3 IIMHKA U MEIU LIMHK OyIeT:
1) OKHUCIISITHCS,

2) BOCCTaHABIIUBATHCS;

3) He OyJIEeT y4acTBOBATh B 3JIEKTPOXUMHUYECKOM peaKinu.
CraHjapTHbIe 3JIEKTPOJHBIE TIOTEHIUATIBL IS [IAHKA ¥ MEJIH:

Eé’n% =-0,76B, Ec,z,, =+034B

BriGepure ycnoBue it mogdopa MaTepyana JUis H3rOTOBICHUS IPOTEKTOPOB:

1) MPOTEKTOP J0JDKEH COCTOSITh U3 aKTUBHOTO MeTalia, 00J1a/1aloiero B JaHHOH cpezie 6oJiee OTpHUIaTeIbHBIM
MOTEHIMAIOM, YeM MOTEHIHAIl MEeTallJIa COOPYKEHUS;

2) MPOTEKTOP J0JDKEH COCTOSITh U3 aKTUBHOTO MeTalia, 00JaJafoiero B JaHHOH cpezie 6oJiee MoJI0KUTEIbHBIM
MOTEHIUAJIOM, YEM MOTEHIIMAI METallIa COOPYKEHHUS;

3) Marepuall, u3 KOTOPOTO H3rOTOBJICH MPOTEKTOP, HE BIMSIET HA paboTy IpOTEKTOpa

[Ipe3enTanus

CIIHCOK TEM:

— V30n1IMOHHBIE TOKPBITUS IOA3EMHBIX CTATBHBIX TPYOOIIPOBOJIOB;

— Koppo3uoHHOe pacTpecKUBaHKE 0] HAPSHKCHUEM YIaCcTKa MarucTpajbHOTO Ta30IpOBO/Ia;
— IIpoTekTopHast 3auTa CTajIbHbIX HE(PTECIPOBOIOB;




OueHoYHbIE MeponpusaTHus

le/lMepr THINOBBIX KOHTPOJBbHBIX 3agaHui

— AKTHBHEIE BUbI SHGKT‘pOXHMH‘IeCKOﬁ 3allUThI;
HpOTHBOKOppO?)I/IOHHaH 3aliuTa pe3¢pBYyapHOIo napkKa

Cemunap

- MexaHU3M U IPUYHHBI AIEKTPOXUMHUUECKOM KOPPO3UU METAIJIOB U CIIJIABOB;

- Jlenomnsipu3aTopsl IpH KOPPO3UU 0OBEKTOB HEPTEra30BOro KOMILIEKCa,;

- TepMmonuHaMuyeckas oLleHKa BO3MOXKHOCTHU NPOTEKaHHsI XUMUYECKON KOPPO3UH CTAIBHBIX COOPYKEHUH;
- OnekTpos! cpaBHeHHs. [IpUHIMI 1SHCTBHA M OCHOBHBIE TPeOOBaHMS K HUM

KontponsHas pabdora

Kontpomnsuas padora Ne 1. Jlath kpaTkoe onpeaeseHne 1o CISAYIOIIAM BOIIPocaM

Bapuant 1

- JlaTe onpeneneHne KOPPO3UH ¢ KHCIOPOIHON ACTOIIpH3aIICH;

- ITpn KaKoOM yCIOBHH TEPMOIMHAMHYECKH BO3ZMOXHA KOPPO3HUS ¢ KUCIOPOIHOH JeTosipu3anneii?
- HasBate QakTopsl, BIXAIOMNE Ha TPEAETbHBINA TOK BOCCTAHOBIICHNUS KHCIOPO/a;

- Juarpammsl [lypoe

Keiic-3amanue

- N3yuyeHue 31eKTpOXUMHUYECKON KOPPO3HHU C KUCIOPOJHOU AETIOSIPU3ALNECH;

- Haiitu haxTopsl, BIUSIONINE HA IEPEHANIPSHKEHUE BOIOPOA;

- Haiitu coBpeMeHHOE pellIeHUE 3a1a41 HAMPsHKEHHO-1e(OpMUPOBAHHOTO COCTOSIHHS T'a30-He(TEPOBOIOB, a
TaKKe MX y3JIOB IIPX HAJTUYHH KOPPO3UH,

- N3yduTh (akTOpHI, BIHUSIONIHE HA AaHOIHYIO TACCUBAIIUI0 METAJLIIOB;

- TexHUYECKOE TIEPEBOOPYIKEHUE C YUETOM MPOSKTUPOBAHUS KOPPOHOHHOM 3alIUTHI TPYOOIPOBOA;

- [IpennoxuTh NPOEKTHOE PEIIEHUE U CXEMY YCTAHOBKH NMPOTEKTOPHOM, KATOJHOW MIIM JPEHAXXHOW 3a1UThI AJIs
00BEKTOB HEPTEra30BOro KOMILIEKCa

3amura 1abopaTopHON pabOTHI

- TepmoauHaMuueckas OLEHKa BO3MOXKHOCTU IPOTEKAHUSI XUMHUUYECKON KOPPO3UH CTAIBHBIX COOPYKEHUM;

- 3aBHCUMOCTb CKOPOCTH KOPPO3UU CTAJIX OT KUCIOTHOCTH KOPPO3UOHHOM CPEBI;

- AHoJ1Hasl MacCUBALUs METAILIOB;

- ITpuHIMIIHATBHBIE CXEMBI YCTAHOBOK IMPOTEKTOPHOM, KATOIHOW M IPEHAKHOM 3aIIUTHl 00BEKTOB HE(PTEra3oBoro
KOMILIEKCA

10
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- AKTHBHBIE BU/IBI AIEKTPOXUMUYECKOH 3aIUTHI;
- W30ma1iMoHHBIE TOKPHITHA MO3EMHBIX CTAJIBHBIX TPYOOIIPOBOAOB;
- Koppo3nonHoe pacTpeckuBaHHUE 1101 HANPSDKEHHEM yJacTKa MaruCTPaJIbHOTO ra3ompoBo/ia

5. Metoanueckne yKa3zaHus no mpoieaype oneHuBaHus

OneHo4HbIe MEPONPHIITUS

ITpouenypa npoBeeHNs1 OLIEHOYHOT0 MEPONPHSATHS U HEOOX0AUMbIe METOAMYeCKHe YKA3aAHHS

1. Onpoc Ha JeKuusax

Ompoc cTyAEHTOB MPOBOAMTCS ISl OLIEHKH OOIIEro ypoBHS KOMIIETEHIINH, chopMHUpOBaHHBIX paHee B 1-7 cemectpax OOII
o HarnpasieHuto 21.03.01 «HedrerazoBoe neno» B paMKax MOHUMAaHUsI IEPBUYHBIX BOIPOCOB 00 00bEKTaX
TpyOOMIPOBOIHOTO TpaHCTIOPTA HE(TH, ra3a U MPOAYKTOB MepepadOTKU

OObmree KOMMYIeCTBO YacoB JeKnuii — 11, 32 akTHBHOE yJacTHe B KOTOPBIX cTyaeHT nmoaydaet 0,5 6amra (uroro 4 Oana)




OueHoYHbIE MeponpusTus

Hpoueuypa NpoBeACHUS OLICHOYHOI'0O MEPONIPUATHSA U Heo0X0IMMbIe METOTHYECKHE Ykazanusi

3ammra NpakTU4ecKux padoT

3ammra NpakTU4ecKux padoT MPOBOJUTCSA C MCHOJIB30BAHMEM JAHHBIX 33aJaHUH U TEOPETHUYECKOro MaTepHuajia BO BpeMs
ayAUTOPHOU M CAMOCTOSITETILHOM PabOThI CTY/ACHTOB.

CTyZneHTHI BHINOJHAIOT 3a/jaHne, 0(hOPMIISIOT B COOTBETCTBHH C TPEOOBAHHUSMH, NIPEIBSIBISIEMBIMHI K OTYETHBIM paboTaM B
HU TIIY u orBeuaroT Ha Bonpockl npenojaaBarensi. Beero 6 npakruueckux padot (ITP).

Ipwu BeIMONTHEHNUH 3a1aHus [P ¥ OTHOM OTBETE Ha BOIPOCHI MPETOABATENS CTYAEHT mojy4aet 2 6asia (utoro 12 6aios)

3amura 1abopaTopHBIX padoT

3amuTa 1abopaTopHBIX PaboT MPOBOJUTCS BO BpeMsI ayIUTOPHOI U CAMOCTOSTEIHHOI paboTHI CTYICHTOB.

CTyneHTBI BEIOJHSIOT 3a1aHue, 0QOPMIIIIOT B COOTBETCTBUH C TPEOOBaHUIMH, IPEIBABISEMBIMU K OTYCTHBIM paboTaM B
HU TIIY u oTBewaroT Ha BONPOCH mpemnoaaBaTens. Beero 6 madopatopusix padot (JIB).

[Tpu BeimonneHuu JIb 1 monHOM 0TBeTe Ha Bonpockl npenogasatens 3a 1 JIb crynent nonydaer 2 6amia (utoro 12 6amios)

KonTponbHbIe paboThI

KonTponbHbIe paboTHI MPOBOAATCS Ha MPAKTHUECKUX 3aHATUAX B TeueHHe 15 MuHYT. Beero 2 KOHTposIbHBIE PaOOTHI.
[Tpu moHOM OTBETE CTYICHTOB Ha BCE BOIPOCH! M PEIICHHE 3a/1a4 CTYACHT MoiaydaeT 8 6amioB (ntoro 16 6amios).
CTyZmeHTHI TOTOBSITCS. HA OCHOBE JEKIIHOHHOTO, IPAKTHIECKOT0 MaTepHaIoB M HOPMAaTHBHO-TEXHUYECKOH TOKYMEHTAINH

TectupoBanue

TectupoBanue mpoBOIUTCS B Havalne Jekuuii B Teuenue 10 munayT. Beero 1 tectupoBanue (utoro 4 6anna).
IIpu mpaBUIBHOM OTBETE CTYAEHT MoJiy4yaT S5 Gansos. Beero 2 rectupoBaHus.
CTyeHThI TOTOBSITCS Ha OCHOBE JIEKIIMOHHOTO, MPAKTUYECKOr0 MaTepHaJIoB M HOPMaTUBHO-TEXHUYECKOM TOKYMEHTAIIH

Pedepar

IMoxroToBka u 3amura pedepara Mo 3aJaHHON TEMATHKE SIBISCTCS HHCTPYMEHTOM, MO3BOJIAIONIMM B KOHIIE TEOPETHYCCKOTO
00yueHus B IepuoJ] poBecHUs 1-0ii KOH(EpeHII-HeIenu TOIY4YUTh TOTOIHUTEIbHO 10 6aioB

Kypc LMS Moodle

Brinmonnenue 3aganuii kypca B Teuennu cemectpa B cpene LMS MOODLE «Koppo3us u 3amuTa oT KOppo3uu
razonedrenpoBomoBy. URL: https://stud.Ims.tpu.ru/course/view.php?id=1666 — 32 Gana
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3aueT MPOBOIUTCS B IEPUO/T 2-0i KOH(DEPEHII-HEICITH.
3aueT BBICTABJISIFOT [IPU YCIOBUU HAOOPa CTYJACHTOM HEOOXOIUMbIX 0AJIOB MMOCIIE TTOABEICHHS UTOTa PEHTHHIOBOM OI[CHKH
10 JUICIUTUIMHE B [IEJIOM.
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