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1. HEJIX OCBOEHUA

1.1 | Llens — momy4eHne cTyAeHTaMH 0a30BbIX 3HAHHUH 110 YITyUIICHUIO U 3alIUTE MOBEPXHOCTH METALINIECKOTO MaTepraa ot
XUMHUECKOH U IEKTPOXUMUYECKOW KOPPO3UH, IOBBIILIEHUIO YCTAIOCTHON IPOYHOCTh U M3HOCOCTOMKOCTH MPH TOMOILU
(hopMHpOBaHMS Pa3IMYHBIX TH((DY3HOHHBIX CJIOEB AJIsI BCECTOPOHHEH pealM3aliii MaruCTPOB HAINIPABICHHS ITOTOTOBKH
22.04.01 MaTepuanoBeqcHIE M TEXHOJIOTHH MaTEPHAIOB B PA3IMYHBIX 00JIACTSAX M BUAAX X MPOGEeCCHOHATBHON
JIeATeITbHOCTH.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.04

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | Hepa3zpywmaromuii KOHTPOJIb U METOABI TUArHOCTUKU MaTEpUalIOB

2.1.2  |IIpou3BoaCTBEHHAs MPAKTHKA

2.1.3 | TeXxHONOTWU MOJyIEeHUS] MaTEPUATIOB

2.1.4 | YnopaBrneHne HHHOBAIUAMHU

2.1.5 | VYnpaBieHue Ka4eCTBOM MATEPUAIOB U HKCIIEPTU3A METAIUIONPOAYKIIUH

2.1.6 | KommsroTepHas Meramiorpadus

2.1.7 |MarepuanoBeneHue U TEXHOJIOIMH IIEPCIEKTUBHBIX MAaTEPUAIIOB

2.1.8 |Meronsl penieHUs] HHKEHEPHBIX 3a1a4

2.1.9 | MOHUTOPUHT TE€XHOJOIUH

2.1.10 | Cencopsl u MeTpONIOTUsL

2.1.11 |CrasgapTu3anms u cepTHHUKAIUA B METAJLTyprHA

2.1.12 | VueOHas npakTHKa

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHOW AUCUHMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
NpeanecTByIee:

2.2.1 |IoaroroBka K MpoIEAype 3alIUTH U 3aIIXTa BEITYCKHOW KBATU(PHUKAIIMOHHON pabOoThI

2.2.2 |IIpenaumniaoMHas MpaKTUKa

3. PE3YJIBTATBI OBYYEHUMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

IIK-1: Cnioco6eH 000CHOBAHHO HUCII0JIL30BAaTh 3HAHNUSA 0 THIIOBBIX TEXHOJIOTHYECKHUX Mpoleccax, ydacTBOBaTh B pa3padoTke
TeXHOJIOTHYeCKHUX MPOIecCOB MPOU3BOACTBA U 00PA0OTKH MaTepHAJIOB U U3eJIUi U3 HUX B 00J1aCTH MaTepHAJIOBeleHUS U
TeXHOJIOTMU MaTepHaJIoB

3HaTh:

TIK-1-31 3aKk0OHOMEPHOCTH CTPYKTYpOOOpa30BaHHs, OCOOCHHOCTH HACKHIIAIOIINX JIEMEHTOB, (h)a30Bble MPEBPAILEHHUS B METaJUIaX U
CIIIaBax, BIMSHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha CBOMCTBA MOBEPXHOCTHBIX ciioeB craneil npu XTO;

ITK-1-31 OcHOBHBIE 3aBUCHMOCTH 3KCILTYaTAIAOHHBIX CBOWCTB JIETaJCH MaIlluH U IPUOOPOB, HHCTPYMEHTOB OT TEXHOJIOTHICCKUX
(haKTOPOB THITOBBIX PEKIMOB TEPMUIECKOH W XUMHUKO-TEPMHUIECKOH 00paboTKH

IIK-3: Cniocoben MeToiaMu TepMHYECKOM, TEPMOMEXaHHYECKOH U XMMHUKO-TepMHUYeCKol 00padoTok ynpaBJsTh
CTPYKTYPOii META/VIOB M CIUIABOB JJIf NMOJIY4eHHsI TPedyeMOoro KOMILIEeKca MeXaHHYeCKUX, TeXHOJIOTHYECKHX H
IKCILIyaTAMOHHBIX CBOWCTB

3HaTh:

[IK-3-31 3akoHOMEpPHOCTH CTPYKTYpOOOpa30BaHNUs, OCOOEHHOCTH HACHIIAIONINX YIEMEHTOB, (ha30BbIC IIPEBPAILCHUS B METAJIaX U
CIIIaBax, BIMSHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha CBOMCTBA MOBEPXHOCTHBIX ciloeB ctaner mpu XTO.

OIIK-1: CnocofeH peliaTh NPOM3BOACTBEHHbIE H (WJIH) HCCIEA0BATEIbCKHE 32/12a4H, HA OCHOBe ()yHAaMEHTAIbHBIX 3HAHMIA
B 00J1aCTH MaTepHAIO0BECHHS H TEXHOJOTHH MaTepHAJIOB U 3HAHUI B MEKIHCIHMILIMHAPHBIX 00J1aCTAX

3HaTh:

OIIK-1-31 OcHOBHBIE BUIBI M CTAJANUU MPOLIECCa XUMUKO-TEpMUUECKor 00padboTku. Knaccupukanio KOppo3HOHHBIX IPOLIECCOB;
TEPMOJUHAMUKY ¥ KHHETUKY KOPPO3HOHHBIX IIPOLECCOB. XMMHYECKYIO M 3JIEKTPOXUMHUUECKYIO KOPPO3HIO M CIIOCOOBI 3aIIUTHI OT
HUX.

IIK-1: Cnioco6eH 000CHOBAaHHO HCI0JIL30BaTh 3HAHUS 0 THIIOBBIX TEXHOJIOTHYECKHX MpoIeccax, y4acTBOBaTh B pa3padoTke
TeXHOJIOTHYECKHX NPOLeccoB NMPOU3BOACTBA H 00pa00TKM MaTepHAaJIOB U U3/eJHil U3 HUX B 00J1aCTH MaTepUAJIOBeIeHUA U
TeXHOJIOTMU MaTepHaJIOB

YMmerb:

[1K-1-¥Y2 Bri6upars KOHCTPYKIIMOHHEIE H HHCTPYMEHTAIBHBIC MATEPHAIIBL, B TOM UYHCIIE C UCTIOIH30BaHNEM HH()OPMAITMOHHBIX
TEXHOJIOTUi




ITIK-3: Cniocoben MeToiaMu TePMHYECKOM, TEPMOMEXaHHYECKOH U XMMHUKO-TepMHUYeCKol 00padoTok ynpaBJfTh
CTPYKTYPOii METAJJIOB U CIJIABOB /ISl TOJIY4eHHsI TPeGyeMOoro KOMIIEKca MeXaHUYeCKNX, TEXHOJOTHYeCKHX U
IKCIIyaTAIIMOHHBIX CBOICTB

YMmerb:

TIK-3-V1 Beibupats Buas! # peskumbl X TO U1 3aJaHHBIX YCIOBUH 9KCIUTyaTallMK C YYETOM TPeOOBaHUM TEXHOIOTHYHOCTH,
SKOHOMHUYHOCTH, HaJI&KHOCTH M JIOITOBEYHOCTHU U3JIETH.

Br1Oupats cranu u TexHonorudeckue mporeccsl XTO aist pemenns 3a1a4 npodhecCHOHATbHOM esITeTbHOCTH.
IIporHo3upoBaTh CTPYKTYpY AU((Y3HOHHOTO €10 Y pa3sIHUHbBIX CTaNIeH P pa3nH4IHbIX MeToxax XTO.

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIH) HCCIEI0BaTE]bCKHE 321241, HA 0CHOBe ()yHAaMeHTAJbHbIX 3HAHMI
B 00J1aCTH MaTepHAJIOBeAeHHS U TEXHOJOTUH MATEPHAJIOB H 3HAHU B MEKINCHMIUIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-Y1 Beibupats Buas! u pesxxumbl X TO U1 3a1aHHBIX YCJIOBUH SKCIIIyaTalluy ¢ y4eTOM TpeOOBaHHIH TEXHOIOTUYHOCTH,
SKOHOMHUYHOCTH, HAI&KHOCTH H JIOJITOBEYHOCTH U3JIETHIA.

IIK-1: Cnoco6eH 000CHOBAHHO MCIIO0Jb30BATh 3HAHHUS 0 THIOBBLIX TEXHOJIOTHYECKHX nmpoueccax, y1acrBoBathb B paspaﬁonce
TEXHOJOTHYECKHUX MPOLEeCCOB MPOU3BOACTBA U 06p360TKI/l MaTepuajioB U Hu3/1eJIuid U3 HUX B 00J1aCTH MaTepHaJOBECACHUA U
TEXHOJOIHHA MaTEepPHaJI0B

YMerhb:

[TIK-1-Y1 Beibupars Buab v pexxumbl X TO 17151 3aaHHBIX YCIOBUN AKCIUTYaTallU C Y4€TOM TpeOOBaHMI TEXHOJIOTMYHOCTH,
HSKOHOMMYHOCTH, HaJIS)KHOCTHU U JOITOBEYHOCTH U3AETHM.

Bri6upats cranu u TexHomorndeckue nporeccs! X TO amst pemenns 3a1a4d NpoecCHOHANBHOMN NeITeTbHOCTH.
IIporuo3upoBath CTPYKTYpY AU(PPY3HOHHOTO €051 Y pa3NUYHbIX CTajel Ipu pa3inyHbX Metoaax XTO.

OrneHnBaTh POCT OKCUIHBIX INIEHOK Ha METANIAaX MPU XMMUYECKOI KOPPO3HH.

MIK-3: Cnoco6eH MeToaMH TEPMHUYECKOI1, TEPMOMEXAHNYECKOI U XMMHKO-TEPMHYECKO0ii 00paboTOK ynpaBJsTh
CTPYKTYPOii METAJJIOB M CILIABOB /ISl MOJTYy4eHHsI TPeOyeMoro KoMIJieKkca MeXaHH4eCKUX, TEXHOJOTHYECKHX 1
IKCIIYAaTAMOHHBIX CBOHCTB

Baanernb:

ITK-3-B1 INpuannmamu BeIoopa cranei 1 Bupamu X TO [UIs ITOTy9eHNsT Hy)KHBIX CBOHCTB TIOBEPXHOCTHOTO CJIOS SJIEMEHTOB
KOHCTPYKITUI B 000pyTOBAaHUS.

Merogamu MIaHUPOBAHMS M MPOBEACHUS H3MEPUTENBHBIX IKCIIEPUMEHTOB, BBIOOpA U UCIONB30BaHHSI METOJOB 00pabOTKI
HKCIEPUMEHTAIBHBIX JAHHBIX U OLIEHKH PE3YJIbTAaTOB 3KCIIEPUMEHTOB.

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 32129, HA 0CHOBE (yHIaMEHTAJBHBIX 3HAHMUI
B 00J1acTH MaTepUAJTOBEICHUA U TEXHOJOITHA MATEPHUAJTIOB U 3HAHUH B MEXKANCHUIIIMHAPHBIX o0J1acTAX

Baagers:

OIIK-1-B1 IIpunrmnamu Beioopa craieid 1 BuaamMu XTO 1St MomydeHus] HyXKHBIX CBOHCTB MOBEPXHOCTHOTO CJIOS DJIEMEHTOB
KOHCTPYKIIMIA U 000pyI0OBaHMSL.
Crioco6amMu 3aIUThl METALTHYECKIX MaTEPUAIOB OT KOPPO3HH B HEUTPAIBHBIX CpelaX U pacTBOpax KHUCIOT.

IIK-1: Cnioco6eH 0600CHOBAHHO HUCI0JI30BaTh 3HAHUSA 0 THIIOBBIX TEXHOJIOTHYECKHX Mpoleccax, y4acTBOBaTh B pa3padoTke
TeXHOJIOTHYeCKHUX MPOLecCOB MPOU3BOACTBA  00PA0OTKM MaTepHAJIOB U U3eJIUH U3 HUX B 00J1aCTH MaTepHAJIOBeleHUs U
TeXHOJIOTMU MaTepHaJIoB

Baagern:

IIK-1-B1 IIpunuunamu Beioopa ctanei u ugamu X TO 1715 monydeHus: Hy>KHBIX CBOWCTB MOBEPXHOCTHOTO CJIOS DJIEMEHTOB
KOHCTPYKIUI U 000pyIOBaHHUS.

ITK-1-B2 Bpi0op MeTaIHYECKIX U HEMETALTHYSCKUX MaTEPUAIOB JUTS JeTaJICH MallluH, TPHOOPOB M HHCTPYMEHTA

4. CTPYKTYPA U COJEPKAHHUE

Kon HaumenoBanue pa3nesioB u | Cemecrp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIui pecypcsl padoTsl

Pazpnen 1. Xumuxo-
TepMu4ecKast 00padoTka

metaioB (XTO)
1.1 Beenenne. Cxema 3 4 OIIK-1-31 IIK- JI1.2
kinaccudukanuit XTO. 1-31 TIK-1-31 | D225 37 38
Oco0EHHOCTH HACHIIAOIINX I1K-3-31
saemMeHToB. /Jlex/
1.2 OCHOBHBIE CTaJIUU TIpoIiecca 3 4 OIIK-1-V1 JI1.2J12.3 P1
XTO. /Mlp/ OIIK-1-B1 TIK- J12.4

1-V2IIK-1-B2 | D1 22 54 37
98




1.3 [Ipouieccr! HachILIEHUS 3 4 OIIK-1-31 IIK- JJ1.2
METAJUIOB U CILJIABOB 1-31 TIK-1-31 | 2536 37 28
HEMETAJUITMYECKUMU I1K-3-31
anemenTami. Juddy3nonnas
Metajunzanusl. /Jlex/
1.4 CrpykTypsl AU GY3HOHHBIX 3 4 [K-1-Y2 TIK-1 JI1.2J12.3 P2
CJIOEB MOCIIE PA3TUYHBIX -B1 IIK-3-V1 2.4
BunoB XTO. /Tp/ IK-3-Bl D254 35 38
1.5 CaMocTOosITeTbHOE N3YICHUE 3 60 [IK-1-Y1 IIK-3 JI1.2J12.3
sutepatypsl o XTO. -B1 2.4
[IpopaboTka JIeKIMOHHOTO 21325335
Matepuana. [Tonroroska k I13 D6 07 28
u sk3ameny. /Cp/
1.6 [ToaroToBka U BBIMOJHEHUE 3 4 OIIK-1-31 JI1.2J12.4 KM1
KoHnTposbsHo# paboTsl OIIK-1-B1 IIK- | B2 B3 35 57
Nel /Cp/ 1-31 TIK-1-31 28
[K-1-Y1 IIK-1
-Y2 IIK-3-V1
Paznea 2. Koppo3us
MeTANTHIEeCKUX
MaTepuajoB. 3alIUTa OT
KOpPpO3uH.
2.1 Beenenue. Knaccudukanus 3 2 OIIK-1-31 TIK- J.1
KOPPO3HUOHHBIX 1-31 TIK-1-31 | D223 25 28
npoueccos. /JIek/
2.2 TepmoanHaMuKa U KUHETUKA 3 4 OIIK-1-31 IK- J1.1
MpolLecca XUMUIECKON 1-31 TIK-1-31 | D233 5537
Koppo3suu. /JIex/ 28
2.3 Brnusiaue BHEITHUX 1 3 4 OIIK-1-Y1 IIK JI1.1J12.1 P3
BHYTPEHHHX (PaKTOpOB Ha -1-Y1 IIK-1-Y2 J12.2
XUMUYECKYIO KOPPO3UIO TIK-3-V1 223558
Mmetaios. /TIp/
2.4 TepMoanHaMuKa 1 KUHETHKA 3 3 OIIK-1-31 ITIK- JI1.1
mpoiiecca 1-31 TIK-1-31 | 22 54 56 38
ANEKTPOXUMHUYECKOM TIK-3-31
Koppo3uu. /JIex/
2.5 3amuTra METAIUTHYECKUX 3 5 OIIK-1-B1 IIK- JIT.1J12.1 P4
MAaTepUajoB OT 1-B1 TIK-1-B2 J12.2
kopposuu. /TIp/ [K-3-Bl 21223334
25
2.6 CaMOoCTOSITETbHOE U3YUCHHE 3 60 OIIK-1-Y1IIK JIT.1J12.1
JIATEPaATYypPHI 110 KOPPO3HHU -1-Bl1 J12.2
MmeTtaiuioB. [IpopaboTka 93 34 56 D8
JIEKIIMOHHOTO MaTepuaa.
ITonroroska k I3, kypcoBoit
pabote u sx3ameny. /Cp/
2.7 [ToaroroBka 1 BINOJIHEHNE 3 4 OIIK-1-31 JI1.1J12.2 KM2
KonrtponbsHoit paboTbl OIIK-1-B1 IIK- | B2 54 37 58
Ne2 /Cp/ 1-V1IIK-1-Y2
[K-1-B1 MK-3
-31
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.I), BOMPOCHI I
CaMOCTOSITeIbHOI MOATOTOBKHU
Kon KoHnTponbsHoe Iposepsienmere
KM MepoTpusTHe WHINKATOPHI Bompock! 1 oAroTOBKH

KOMIIETEHIIUHN




KM1

Konrponsnas
pabota Nel

OIIK-1-31;011K-1-
BI;[IK-1-Y I;TIK-1-
V2:TK-1-31;1TK-3-
v1

1. KaxoBa cTpykTypa, $a30oBbIil 1 XUMUYECKHI COCTaB
TUTAaHUPOBAHHOTO cj10s1? OT Yero 3aBUCUT?

2. Kak npoBOZST ra3oByr0 EMEHTALUIO?

3. Jlns dero mociie TATAHUPOBAHMUS JICTANIHN ITOIBEPTaloT 3aKaJKe H
OTITyCKY?

4. Kak nmpoBOAAT IIEMEHTALIUIO B TBEPIBIX KapOropu3aropax?

5. Onucats npouece 3IEeKTPOIUZHOTO TUHTAHUPOBAHUS.

6. Omucath CTPYKTYpY LIeMEeHTOBaHHOTO cinost. Ot vero 3aBucut? Kak
obpaszyercs?

7. Omucats mmporecc 6e33JIeKTPOITN3HOT0 OOPUPOBAHUSL.

8. Kak nmpoBosT THTaHHPOBaHKE U3 MApOBOil (ha3sl?

9. Onucath TepMOOOPAOOTKY LIEMEHTOBAHHBIX M3/IEJIUH.

10. Kak mpoBozsT 6opupoBanue u3 ooMa3zok?

11. KakoBa crpykTypa 1udQy3noHHOTO CII0sI AIMTHPOBAHHBIX CTaNei?
12. Kak mpoBOIAT LIEMEHTAIMIO B KHIKUAX Cpeaax?

13. KakoBa Tepmuyeckas 00paboTka OOpUPOBAHHBIX cTanei?

14. Onmcatp mpouecc ra30Boro TUTaHUPOBAHUSI.

15. Kakue cTany NpuMEHSIOT Ui LieMeHTaun?

16. KakoBa cTpyKTypa O0OpUpOBaHHOTO CIOS?

17. Onmcats nporiecc 6e33JIeKTPOTU3HOTO THTAHUPOBAHHS.

18. Kakue 1ienu mpecieaytoT Ipu JIETHPOBAaHUU LIEMEHTYEMBIX cTaseil?
19. Ipu xakoii Temmeparype BeayT nporuecc 6opuposanusa? OTBer
000CHOBATb.

20. Onmcats CTpYKTYpy U hopMupoBaHue UG PY3HOHHOTO CIOS IIpU
XPOMHMPOBaHUU CTaNEH?

KM2

Konrponbnas
pabora No2

OIIK-1-31;011K-1-
B1;[IK-1-B1;[IK-1-
V2:TIK-1-Y I;[IK-3-
31

21. Ilpu xakoM yCIIOBHUH KOPPO3HOHHAsI CHCTEMa HaXOJUTCS B
COCTOSIHUU T€PMOJANHAMHUYECKOTo paBHOBecus? OTBeT 000CHOBATh.

22. KakoBbl MPUYMHBI BOZHUKHOBEHHS KOPPO3UOHHBIX TaJIbBAHMUCSCKHX
3JIEMEHTOB Ha TIOBEPXHOCTH KOPPOAUPYIOIIETO MeTasuia?

23. Yka3aTh yCIOBHE CIUIOIIHOCTH IJICHOK Ha MeTajuiax. OTBeT
000CHOBATb.

24. Onmcarp cxemy Mpoiecca dMEKTPOXUMHUUECKO KOPPO3HUHU.

25. Kakue u3 HUKenepeyncIeHHbIX METAJUIOB BIMOIHSIOT /111 CBUHIIA
ponb aHogHoro nokpeiTus: Pt, Al, Cu, Hg?

26. Ilpu KaKuX yCJIOBHUSX BBIIIOJIHSAETCS JIMHEHHBIA 3aKOH POCTa
OKCHJIHBIX IIJIEHOK?

27. KakoBbl MPUYMHBI aHOJHOH MOJISIpU3aLuu?

28. IlepeuncnuTh YCIOBUS BBHIIIOJHEHUS POCTA OKCUAHBIX IJICHOK 110
CIIOKHOTIapaOOJIMIECKOMY 3aKOHY.

29. Onmcats OCHOBHBIE 00JIaCTH KPHBOH aHOTHOM MOISAPH3AIIH.

30. YUeM 0OBACHUTD 3aTyXxaHUE POCTA OKCHIHON TUIICHKH?

31. Onmcarp cTaguu Mpoiecca KOPPO3UH ¢ KUCIOPOTHON
JIeNOJISIpU3aIeH.

32. [Touemy KonebaHus TEMIEPATyphl YBETUUUBAIOT CKOPOCTD
OKHCJICHUsI MeTaia?

33. Kak npoBoJsT 3alUTy METAUIMYECKUX KOHCTPYKIUH OT KOPPO3UU B
HEeUTpalbHBIX cpefax? Onucats OCHOBHBIE IPUEMEL.

34. Bo ckOJBbKO pa3 BO3pacTaeT TOIIIMHA TUIEHKU NPH YBETUIECHUH
MIPOIOJKUTEITEHOCTH PaBHOMEPHOW Ta30BOM KOPPO3UH ATFOMHUHUS OT 8
1o 100 gacos npu 350 °C?

35. Kak Bnusiet ¢popma rpadUTHBIX BKITIOUSHUN Ha KapOCTOUKOCTD
yyryHa?

36. Yrto Takoe KaToHas 3auiuTa?

37. Kaxkas crans 08X16HIM2 nnmu 03X22H6M?2 6onee ycToitunBa K
oxucnennto? OTBeT 000CHOBATb.

38. Urto Takoe nmpoTekTopHas 3amura’?

39. Ilouemy KOppPO3HOHHBIE IPOIIECCHI C BOAOPOTHON JETOsIprU3annueit
SIBIISIIOTCSI MEHEe BEPOSTHBIMU MpoLieccaMu’?

40. [Toyemy cTaiy ¢ ayCTEHUTHO - (PEPPUTHON CTPYKTYPOH MeHee
YCTOWYMBHI POTUB OKUCIICHHS, Y€M CTaJIH C AyCTEHUTHOU CTPYKTYpOt?

5.2. Ilepeyenb paGoT, BHINOJIHSE

MBIX 110 JUCHUIIJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTHI

HasBanne
paboTsI

IIposepsiemble
WHIUKATOPBI
KOMITETCHITNHA

Copeprxanue paboThI

P1

OCHOBHBIE CTaIUH
nporiecca XTO

OIIK-1-Y1;0IIK-1-
BL;IIK-1-Y2;IIK-1-
B2

W3zydenne ocHOBHBIX cTaguii mporecca XTO.




P2

CTpyKTypBI

TG GY3HOHHBIX
CJIOEB TOCTIe
Pa3IUYHBIX BHOB
XTO

IK-1-Y2;I1K-1-
BL;IIK-3-V I;IIK-3-
Bl

Wzydenne cTpykTypsl Au(GYy3HOHHBIX CIOEB IIOCIE PA3IUYHBIX BUIOB

XTO.

P3 Bnusuue BHemnux u | OIIK-1-Y 1;T1K-1- M3yueHne BIUSHUS BHELTHUX U BHYTPEHHUX (PAKTOPOB HA XUMHUYECKYIO
BHYTPEHHHX V2;IIK-1-V1;IIK-3- | Koppo3uI0 METAJLIOB.
(dakxTopoB Ha Vi
XUMUYECKYIO
KOPPO3HIO METAJJIOB
P4 3ammuTa OIIK-1-B1;IIK-1- N3yuenue 3anThl METAUNTMYECKIX MAaTEPUAIOB OT KOPPO3HUH.
METAJUTMYECKUX B1;IIK-1-B2;I1K-3-
MaTepHUajoB OT B1
KOppO3uu

5.3. OueHo4Hble MaTepUAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

DK3aMeHAITMOHHBIHA ouer us 4 BOIIPOCOB! 3 TCOPETUUCCKUX BOIpOCa U 1 3ajayda. 33.,2[8.‘11/1 B OHIIeTaX SBISIOTCS TUIIOBBIMU U

MOJIOOHBIC 33]]a4l 00YUAIOIIMICS penIaeT M0 X0y BHIIOJTHEHUS TEKYIIHX padoT Mo AUCITUTLTHHE.
Bunets! xpanstcs Ha kadenape.

HpHMep 9K3aMCHallMOHHOI'O ouniera

HUTY «MHUCuC»

KA®EJIPA METAJUIOBEJAEHWS 1 ®U3MKU [TPOYHOCTU
Kypc «HKeHepHst TOBEPXHOCTH

st rpynt MMTM-20-5-5 (mectutyr UTHMuH) (3 cemectp)

Buner Nel

1.

2.
3.

Yepes MOBEpXHOCTh KAaKOW IUIOMAAN B TeYeHHE 45 MHHYT TpoauddyHIupyeT Bo3ayX Maccoil 850 Mr u3 modBHI B
aTMocdepy, eciy puHsIThH Kodddurment muddy3un Bozmyxa 0,04 cM2/c, rpamuent konteHTpamnuu - 0,5x10-6 r/cm4?

Kak mpoBosT ra3oByr0 IEMEHTALUIO?
IIpu KakoM YCIIOBHH KOPPO3HOHHAS CUCTEMa HAaXOIUTCS B COCTOSHUHU TEPMOIUHAMIYECKOro paBHOBecus? OTBeT

000CHOBATE.
4, KakoBbI IPUYUHBI BOSHUKHOBCHHUS KOPPO3UOHHBIX I'aJbBAHMUYCCKUX DJICMEHTOB Ha MOBEPXHOCTH KOPPOAHUPYIOIIETO
Mertamia?

3aBenyromuit kahenpoi C.A. Huxynua

5.4. MeToauka oLleHKH OCBOEHHsl JUCHMILUINHBI (MoayJs, npakTuxku. HUP)

[TpomexxyTouHast aTTecTanus Mo JUCLMILIMHE IPEIyCMOTPEHa B BHE 3k3aMeHa. O0s3aTelIbHBIM YCIOBHEM JOITYCKa K
TMPOMEKYTOYHOH aTTECTAINH SBIISCTCS BHITOTHEHHE IByX KOHTPOIBHBIX Pa0OT Ha OIIEHKY HE MEHEE, YeM «YIOBIICTBOPUTEIIHLHOY.
Omenka opMupyercs Kak cpeaHeapu(pMeTHIecKoe U3 OIEHOK 3a TEKYI[He KOHTPOIbHBIE PaOOTHI.

Mo pucuMmnIMHE MpeAronaraeTcs cIeayomas MKaaa OLeHOK:

a) OTIIMYHOY» — CTY/ICHT TI0Ka3bIBACT TITyOOKNE, HCUSPIBIBAIONINE 3HAHNUS B 00BeMe MPOHAEHHOW IPOrpaMMBI, YBEPEHHO JCHCTBYET
0 IIPIMEHEHHIO TIOJTyIeHHBIX 3HAaHWI Ha IPAKTUKE, TPAMOTHO M JIOTHYECKH CTPOWHO M3JIaracT MaTepHan Ipu OTBETE, yMEeT
(OpMyIHpPOBATH BHIBO/IBI M3 M3JI0)KEHHOTO TEOPETHYECKOr0 MaTepualla, 3HaeT JOMOIHUTEILHO PEKOMEH/IOBAaHHYIO JINTEPATYPY;

0) «XOpOLIO» — CTYAEHT ITOKa3bIBACT TBEPBIC U JOCTATOYHO ITOJIHBIC 3HAHUS B 00beMe MPOHICHHOH IPOTpaMMBl, JOITYCKAeT
HEe3HAUYNTETbHBIC OIIMOKH ITPH OCBEIIEHUH 3aJaHHBIX BOIIPOCOB, IIPABIIIBHO JACHCTBYET 110 IPUMEHEHHUIO 3HAHUH Ha IPAKTHKE,
YETKO M3JIaraeT MaTepual;

B) «yZOBJIETBOPUTEIBHO» — CTYIICHT MOKa3bIBACT 3HAHHS B 00bEME IPOMJEHHON ITPOrpaMMBbl, OTBETHI U3JIaraeT XOTs U C OIINOKaMHu,
MPaBIJIBHO JEHCTBYET IO IPUMEHEHHIO 3HAHUH Ha TPaKTHKE;

T) KHEYJOBJICTBOPUTEIBHO)» — CTYJCHT JOIMyCKaeT IrpyObIe OMIIOKY IIPU OTBETE Ha BOIIPOCHI, HE IIOHUMAET CYIIHOCTH H3J1araéMoro
BOIPOCA, HE YMEET IPUMEHSTh 3HAHUs HA IPAKTHKE, AACT HEIOJIHBIC OTBETHI.

IIpenoxaBatens MOXKET BEICTABUTH JOCPOYHO OLICHKY 3a KypC CTYIACHTY, YCIICITHO M CBOEBPEMEHHO OCBOMBIIIEMY BCIO IIPOTPAMMY
Kypca:

olleHKa "OTIMYHO" MPH YCIIOBUH CPEIHEro Oayiia Mo KOHTPOJIbHBIM paboTaM He MeHee 5,0 U 3aIIUThl KypcOBOH paOOTHI;

OIIeHKa "XOopomIo" IpH yCIOBUH CpelHero Oaiia 1o KOHTPOJIBHEIM paboTaM He MeHee 4 (Tipu oTcyTcTBHH "3") M 3aInTa KypCcOBOH
paboTHL

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpr, COCTaBUTCIIN 3armaBue bubnnorexa I/I3,E[aTeJ'IBCTBO, ron

JI1.1 | XKy H. IL Kypc teopun kopposuu u Bbubmorexa MUCuC M.: Anbsiac, 2006
3aIIUTHI METAJIIOB: yueO.
mocoOue IS CTyII. METaJLTYpT.

CIIeIl. By30B




ABTOpBI, COCTaBUTENN 3arnaBue Bbubaunoreka W3naTenbcTBO, TOI
JI1.2 [Jlaxtun 10. M., XUMUKO-TEpMHUYECKAsI Bbubmorexka MUCuC M.: Merammyprus, 1985
Ap3zamacos b. H. 00paboTka MeTayioB: Yueo.
nocobue i By30B
6.1.2. JlonosiHuTEIBHASA JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue bubaunoreka WsnaTenbcTBO, TOI
JI2.1 (BacunseB Bragumup | Koppo3uonHast CTOHKOCTS 1 OnexTpoHHas 6MOIHOTEKA M.: Yueba, 2005
IOpbeBuy, [Tycros 3aIIUTa OT KOPPO3UH
Opuit METAJUTMIECKUX, TTOPOIIKOBBIX
AnexcaHApOBUY Y KOMITO3UIIMOHHBIX
MaTepHuajoB: yued. mocodue
JUTS cTy. By30B Harp. 651300-
Meramyprust
JI2.2 |IIycros FOpwmii Koppo3us u 3amunTa MeTaJutoB | DneKTpoHHas OnOnInoTexa M.: Yueba, 2005
AJeKcaHApOBUY, B BOJHBIX cpedax: yueO.
Komrkun bopuc nocoOwue Ui CTyA. BY30B HAIIP.
BacunweBuy, Kyteipe | 651300-Merammyprus
Anexceit EBrenbeBuu
JI2.3 | Huxynun Cepreit MarepuanoBeneHue u DneKkTpoHHas OuOIHOoTEKa M.: U3a-Bo MUCuC, 2013
AHarouibeBuY, TepMudeckas oopadboTka: yueo.
Typunmaa Bepornka | mocobue
IOpreBHa
JI2.4 | AuppromeukuH XHUMHKO-TEpMUYECKas bubmmoreka MUCuC M.: Yueba, 2001
Bnagumup MBaHoBud | 00paboTKa METaIOB U
crutaBoB: CO.BOIIPOCOB U 3a1a4
K KOHTPOJI.MEPOIPUATHIM
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
31 | Kypnan MuTOM http://mitom.folium.ru
72 | UHTepHET-KypHATI MPO METAJIBI U CILTABbI https://metalloy.ru
33 B mupe meramrypruu http://www.steeltimes.ru
24 | Hopran o meramnax https://metallicheckiy-portal.ru
95 IlopTan mist CTYAEHTOB O MeTajiax http://www.metalspace.ru
76 | The World Steel Association http://www.worldsteel.org
57 |Ilopran o MaTepuanoBencHUH http://www.materialscience.ru
78 | Iopran o Merannax u cruraBax https://dokmetall.ru
6.3 IlepeueHb MporpaMMHOro oéecneyeHus
I1.1 | Win Pro 10 32-bit/64-bit
I1.2 [Microsoft Office
I1.3 |LMS Canvas
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX
n.1 | 1. http://mitom.folium.ru;
N.2 |2. https://metalloy.ru;
n.3 |3. http://www.steeltimes.ru;
.4 |4. https://metallicheckiy-portal.ru;
n.5 |5. http://www.metalspace.ru;
n.6 | 6. http://www.worldsteel.org;
.7 |7. http://www.materialscience.ru;
n.8 |8. https://dokmetall.ru
n.o
7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHUE
Ayn. Haznauenune OcuHarienne
A-213 VY4ebHas aymuTopus MPOSKTOP MYJIBTUMEIUIHBIA, MOHOONOK -1 rneyb

KaMepHasi, mevb MyQpenpHast 5 efl.

T,




YnransHeii 3a1 Ne3 (B)

KOMIDIEKT  ydeOHOM  mebemm Ha 44  Mecrta  UId
obyuaromuxcsa, MOV Xerox VersaLink B7025 ¢ ¢pynxuneit
MaciiTabupoBaHUS TEKCTOB M u3o0paxenuit, 8 IIK ¢
nocrynom k HUTC «Unrtepuer», DUMOC yHuBepcutera
yepe3 JNHYHBIN KabwHer Ha tuwatpopme LMS Canvas,
munen3uonHsle nporpamMmsl MS Office, MS Teams, ESET
Antivirus.

JIro6oit Kopmyc | YueOHast ayguTopuss [ IIPOBEICHUS
MyneTumenuitas 3aHATHH JIGKIMOHHOTO THNA W/WIM JUIs
MIPOBEACHHS PAKTHICCKUX 3aHATHH:

KOMIUIEKT y4eOHo# Mebenu 10 36 MecT i oOydaromuxcs,
MYJIBTHMEIUITHOE  00OpyIOBaHHE, MAarHUTHO-MapKepHas
Jocka, pabouee Mecro mpemonaBarens, IIKc moctymoMm K
UTC «Uureprer», DUOC yHHBepcHTeTa dYepe3 IJHMIHBIA
kabuner Ha mnargopme LMS Canvas, IHMIIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

A-211 JlabopaTopus

"IMCTaHL. pamuoympaBl. I/3Kp., MOHOOMOK - 1 miT,
JOKyMEHT-KaMepa, IPOCKTOp MYJIbTUMEAWIHBIA, CcHCcTeMa
BUACOKOH(EPEHIINH,  OKpAaH  HACTEHHBIH,  KOJUICKITHS
00pa3iuos,

MuKpockors! 11 en., TBepromep"

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

O0yuenue no aucuuruinHe "MHxkeHepHs NOBEPXHOCTH" OpraHU3yeTCs B COOTBETCTBUH C HACTOsIIEN nporpammoil. Jlekuuu u
MPaKTHYECKUE 3aHATHS TPOBOAATCS C HCIOIB30BaHIEM KOMITBIOTEPHOH Ipe3eHTalHOHHOH porpaMMel MS Power Point.
JleKkIIMOHHBIE 3aHATHS HAaLlEJICHBI HA N3YUCHUE CTYCHTAMHU OOIIMX BOMPOCOB 3aIIUTHI TOBEPXHOCTH METAIMIECKIX H3/ICTHHA.
IIpakTHueckue 3aHATHS IPOBOISITCS, B TOM YHCIIE, C pa300poM MPaKTHUECKUX BOIMPOCOB U MPOOIIEM pealbHOTO NPOU3BOACTBA.
ITpoBeneHMe ayTUTOPHBIX 3aHATHI IIPETyCMAaTPUBACT HCIIOIB30BaHIE B YI€OHOM KypCce aKTHBHBIX 1 HHTEPAKTHBHBIX TEXHOJIOTHH:
- IPOBEICHHE JICKINI C NCIIONB30BAHNEM HHTEPAKTUBHBIX M MyJIbTUMEIUIHBIX TEXHOIOTHIT (Ipe3eHTarus B popmare MS Power

Point);

- ucrione3oBanue mwiathopmel LMS Canvas 1i1st KOHTpOIISL yCBOSHHS MaTepuara.

Tekymuit KOHTPOJIb, KOHTPOJIEHBIE PAOOTHI M 9K3aMEH ITPOBOAATCS C IENBI0 BEISBIICHUS MOTYYEHHBIX B PE3yNbTaTe H3ydeHHS
JUCIUIIIMHBI 3HAHUH, HABBIKOB 1 yMEHUH CTYEHTOB. [{JIsl TOATOTOBKH K KOHTPOJIBEHBIM MEPOIPUSATHAM HEOOXOANMO HCIONB30BATh
6a30ByI0 HH(OPMALHUIO, TOTYIEHHYIO BO BpEMsI JIEKIIMIT U MPAKTUYECKUX 3aHATHUH, a Takke HHOOPMALHUIO, TOTyYEHHYIO IPH
W3y9ICHUH COOTBETCTBYIOIINX Pa3/Ic/IOB OCHOBHO U JIOTIOJIHUTEIBHON JINTEPaTypHI.

Jlns caMOCTOSITeNTbHOM PaboTHI M TEKYIIEro KOHTPOJIS B CHCTEME «CMEIIAHHOTO 00YYeHHs CTYACHTHI TaKXKe HCTIONIB3YIOT
CrelHanbHble 0a3bl JAHHBIX (IEKTPOHHBIE yueOHUKH) B d1ekTpoHHOM 6ubmoreke HUTY «MUCuCy». CamocrostensHas pabora
CTYAEHTOB OPraHHU3yeTCsI M KOHTPOJIUPYETCS C TIOMOIIBIO JICKTPOHHBIX BEPCHIT KOHCIIEKTa JICKIIUH U BOIIPOCOB JUIsl CAMOIIPOBEPKH
B cpene LMS Canvas, a Taxke HHINBHIYaJIBHOTO OMPOCa CTYICHTOB BO BpeMs IIPAKTHIECKHUX 3aHATHH U B pe3ylIbTaTe MICEMEHHBIX

KOHTPOJIBHBIX padoT.

KoHcynpranuu 1o Kypcy IpoBOASTCS C HCIOJIB30BaHHEM e-mail 1 IMYHO B Ha3HAYECHHBIE Yachl KOHCYIbTallUH.
DK3aMeH SBISETCS 3aKIFOYUTENBEHBIM ATAIOM ITpo1iecca (OPMUPOBAHHS KOMIIETSHITH CTYyACHTA IPH N3yICHUHN TUCIUIUINHBI HITH
€€ 4yacTu ¥ UMEET 1IeIbI0 IPOBEPKY U OLEHKY 3HAHUI CTYAEHTOB II0 TEOPUU U IIPUMEHEHHIO N10JIy4€HHBIX 3HAHUH, YMEHUH U

HAaBBIKOB.

DK3aMeH NPOBOAUTCS 0 PaCHHCaHHIO, CHOPMUPOBAHHOMY yIeOHBIM OT/EIIOM, B CPOKH, ITPEIyCMOTPEHHbIE KalIeHIAPHBIM
rpadukom yaebHOTO mporecca. Pacnicanne 35K3aMEHOB JOBOAUTCS O CBEICHUS CTYICHTOB HE MEHEE UeM 3a JBE HEJIENH [0 Hadaja
SK3aMeHaNMOHHOH ceccun. 1o qaHHOI AUCIUIIIMHE 3K3aMeH IPOBOIUTCS B MICEMEHHOH (hopMe U CTy[CHTaM Ha 3K3aMCHE
Ipe0oCTaBIsIETCsl PaBO BHIOPATh OAUH U3 OuneToB. IIpy HanucaHNK 3K3aMeHa MOXKHO T0JIb30BaThCsA JIEKIIMOHHBIMU 3aITHUCSMU.
JlnmutenbHOCTh 3K3aMeHa cocTaBisaeT 90 MuHyT. [1o HcTeueHnH yCTaHOBIEHHOTO BPEMEHH CTYIEHT JOKEH CAAaTh OUIIET U CBOU

OTBCTHI.

OK3aMeH IPHHUMAETCS MPENoaBaTeaeM - BEAYIIUM JIEKTOPOM. DK3aMeH IMPOBOJUTCS TOIBKO NPH IPEIBABICHHN CTYyAEHTOM
3a4eTHOM KHIDKKH M TIPH YCIIOBUH BBITIOJTHEHHUS BCEX KOHTPOJIBHBIX MEPOIIPUSTHH, IPEyCMOTPEHHBIX yUeOHBIM IUIAHOM M paboyei
MPOrpaMMOH TI0 H3y9aeMOH AUCIUIUTNHE (CBEICHUS (GUKCUPYIOTCS JOMYCKOM B BEZIOMOCTH).

JU1s1 TOTHOIIEHHOT O M3Y4YEeHUS TUCIUILINHEI « IHKeHepHs ITIOBEpXHOCTI CTyAEHTaM HEOOXOAUMO IIOHUMATh M aHATH3UPOBATh
CBSI3b IAaHHOM AUCLUIUINHEI C TPEOOBaHUAMH K ITOJrOTOBKE MarucTpoB Npoduis MerauioBejeHHE U TepMUIecKas 00paboTka
MeTaioB. CTyIEHTHI TODKHBI 3HaTh, KAKOE MECTO 3aHMMAET JaHHAs AUCHUIIMHA B CTPYKTYpE UX 00pa30BaHMs, a TAKKe, KaKoe
3HAYEHHE UMEIOT 3HAHUS, TIOJTydeHHBIE B PE3yNNbTaTe H3yIEeHHUS 3TOW AUCIUIUINHEL, JUIS YCIICITHOHM paboTHI B BRIOPAaHHOM

HarpaBJICHUU.




