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JIucT akTyasnu3anum padoueii nporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, o0CcykaeHa u ogo0pena s peanusaruu B 2022 - 2023
yueOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamTyprud 1 XUMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoit A.C. iapquKo

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena st peanuszanuu B 2023 - 2024
y4e0HOM rojy Ha 3aceqaHnuu Kadeapsl MeTaurypruu U XAMHYECKUX TEXHOIOTHi

[Iporokom ot 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMotpena, oocyxieHa u ogodpena st peamsanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefanuu Kadeapsl MeTaypruu 1 XUMUYECKHX TEXHOJIOTUI

[Ipotokom ot 20 . Ne

3aB. kadenpoit A.C. fapquKo

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogodpena st peanusanuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceaHuu Kageapsl MeTauTypriu i XUMHYECKUX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO




1 Ilesiu ocBOEHMSI TMCUMILIAHBI (MOIYJIs1)

[lensimu  OCBOCHHSI MUCHUIUTMHBI «OCHOBBI METALTYPTHYECKOTO POU3BOJCTBA
SBIIAIOTCS: pa3BUTHUE Y CTYIEHTOB JIMYHOCTHBIX KayecTB, a Takxke (QOopMUpOBaHUE
obmenpodecCHOHANBHBIX U MPO(eCcCHOHATBHBIX KOMIIETCHIIUH B COOTBETCTBUH C TPEOOBAHUSIMU
O®I'OC BO mno HampaBineHuto mnoarotoBku 22.03.02 Meramnyprus; HOpUOOpETEHHE
OOyJaromUMUCS 3HAHUA TEOPETHYECKUX OCHOB W MPHUHIMIIOB NPAKTHUYECKON pean3aiuu
COBPEMEHHBIX CIIOCOOOB IMTPOU3BO/ICTBA YEPHBIX U [IBETHBIX METAIIJIOB.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucnunarnaa OCHOBBI METAJUTYPIUYECKOTO MPOU3BOCTBA BXOAUT B 0053aTEIbYIO YacTh
y4eOHOTO T1aHa 00pa30BaTEIbHOM MPOTPAMMBI.

Jdns  w3ydeHWs  TUCHUIUIMHBI  HEOOXOoAWMBI  3HaHWMS  (YMEHHUS,  BIAJICHHA),
c(OpMHPOBAHHBIC B PE3YIIBTATE U3YUSHHSI JUCIUTUTNH/ TPAKTUK:

Hcropust MaTepuanoBeaeHus

BBenenue B HanpaBieHue

3HaHus (YMEHUs, BIIAJICHUS), TIOJy4YSHHBIC TIPY M3YYE€HHH JaHHOW JAMCIMIUIMHBI OyIyT
HEOOXOAUMBI 1715l U3YYCHHS TUCHUTUTIH/TIPAKTHK:

MexaHuka MaTepHalioB ¥ OCHOBBI KOHCTPYHPOBAHUS

OCHOBBI MPOU3BO/ICTBA MOPOIIKOBBIX MaTEPUAIIOB U U3IEIINI

OnTuMu3aIms TEXHOJIOTHIECKUX TPOIIECCOB M CBOWCTB MaTEpHAIIOB

3 Komnerenuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHUILIMHBI (MOAYJISA) M IIVIAHUPYEMBbIE Pe3yabTAThl 00y4eHHU s

B pesynbrare oOcBOGHHS JUCUUIUIMHBL (MOAyns) «OCHOBBI METaLTypru4ecKoro
MIPOM3BOJICTBA» 00YUAIOIIUKCS JOMIKEH 00JIa1aTh CISAYIOIIMMH KOMIIECTECHITUSIMU:

KOJI HHIUKaTopa I/IH}II/IKaTOP JOCTHXKXCHUA KOMIIECTCHIIN

VYK-1 Cnoco0eH oCyIecTBIATh MOUCK, KPUTHUECKHUI aHATU3 U CUHTE3 UHPOPMALIUHU, TPUMEHSTh
CUCTEMHBIH [TOIX0J1 /ISl pellIEHUs] TOCTABJICHHBIX 3aJa4

VK-1.1 AHanuzupyer 3aj1auy, BblIeNsIs ee 0a30Bble COCTABISIONINE, PACCMATPUBAET
U TpelyiaraeT BO3MOXKHBIE BapUaHThl pEIIeHUs IOCTAaBJIEHHOM 3adauu,
OLICHMBAsI X JIOCTOMHCTBA M HEAOCTATKU




VYK-1.2

Omnpenensier, THTEPIPETUPYET U PAHXKUPYET HH(DOPMALINIO, TPEOYyEeMYIO JIJIs
peLICHUsT TOCTABJICHHOW 3a/1a4M; OCYILIECTBIISICT MOMCK HWH(pOpMAIHU TI0
pa3IMYHBIM TUIIAM 3alIPOCOB

YK-1.3

I[Ipu  o6paboTke wHPOpMamMK  OTIMYaeT (GakThl OT  MHCHHH,
WHTEPIIPETAINNA, OIEHOK, (POPMHUPYET COOCTBEHHBIC MHEHUS U CYXKICHUS,
apryMEHTHPYET CBOH BBIBOJIBI M TOUKY 3PCHUS




4. CTpyKTYypa, 00bEM U cOiep KaHNe TUCIUILIHHBI (MOTYJIs)

OO01mast TpyTI0eMKOCTh JUCIUTIINHBI COCTaBIIsIET 5 3aueTHbIX enuHul] 180 akas. yacoB, B TOM YucIe:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— aynuropHas — 68 aka. 4acos;

— BHEAyJUTOpPHAs — 4 aKkaJI. 4acoB,

— caMOCTOsITeNIbHAs paboTa — 72,3 akaJl. 4acoB;

— B hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

d)opMa aTTCCTalluH - OK3aMCH

AynutopHas 3 s
o KOHTaKTHas pabora E =z dopma TeKyIero
=
B B aKaj. yacax 3} Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. qacax) S A . P Kox
S 3 © | camocTosTeabHON YCIEBaEMOCTH U
JIUCIUILIAHEI 5} [~ . KOMIIETEHLIMU
O 25 padoThI MIPOMEKYTOUHOM
1a0. MPakKT. | S &
Tlex. 2'Q aTTecTalun
3aH. 3aH. O &
1. Pazgen 1. IIpousBoAcTBO uyryHa
B JIOMEHHBIX ITeYax
Nsyuenune
y4eOHOM, Hay4qHOH
U CIIPAaBOYHOU
1.1 CslpbeBble MaTepuaibl o
o JIUTEPATYpPBI 110 ITpomesxyToUHBIH YK-1.1,
JOMEHHON TIUIaBKH W ux| 2 6 8/41 12
TEeM€ JTUCLIUIUINHEL. 3a4eT VK-1.2, VK-1.3
IIOATOTOBKA
Pabora ¢
JJIEKTPOHHBIMHU
OHOIMOTEKAMH.




Uzyuenne
y4eOHOM, Hay4HOM
U CIIPaBOYHOM

. 3amura
1.2 KoHCTpyKIus JOMEHHOI 4 471 8 JIMTEPATYPBI 110 naBopaTopHoi YK-1.1,
rneun TeMe JUCHUIUINHEI. VK-1.2, VK-1.3
paboter Ne 1.1
Pabora ¢
JNEKTPOHHBIMU
Ooubimorexamu.
Nzyuenue
y4eOHO#, Hay4IHOU
U CIIPAaBOYHON
1.3 lomenHBI potiece 8 6/21 16 JHTCPATYPHI 10 VYcrHbI ompoc YK-11,
' pott TeMe JUCLUIUINHEI. P VK-1.2, VK-1.3
Pabora ¢
JNEKTPOHHBIMU
OubauoTexamu.
HWroro no pazneny 18 18/81 36
2. Paznen 2. IIpou3BOACTBO CTAIU U
[BETHBIX METAJUIOB
Nsyuenue
y4eOHOM, Hay4qHOH
U CIIPAaBOYHOU
2.1 O0mue OCHOBBI SUTEpATYPHI 110 3amura 3 VK-1.1,
CTaJIeTJIaBUIILHOTO 2 2/1,611 2 nabopatopHoi
TeMe JUCLUIUINHEI. VK-1.2, VK-1.3
MPOU3BOCTBA. paboTsr Ne 1.2
Pabora ¢
JNEKTPOHHBIMU

OMOIHOTEKAMU.




2.2 KonseprepHoe
HPOM3BO/CTBO CTAIN

6/21

Uzyuenne
y4eOHOM, Hay4HOM
U CIIPaBOYHOM
JUTEPATypPhI MO
TeME IUCIUILIAHBL.
Pabora ¢
3JIEKTPOHHBIMH
OMOIMOTEKAMH.

VYerHbIi onpoc

YK-1.1,
VK-1.2, VK-1.3

2.3 MaptenoBckoe
MIPOHM3BOJICTBO CTAJIH

Nzyuenue
y4eOHO#, Hay4IHOU
U CIIPAaBOYHON
JIUTEPATypPhI MO
TeMe TUCLIUILIHHEL.
Pabora ¢
JNEKTPOHHBIMU
OubIMoTeKaMHu.

3amura
nabopaTtopHoOn
paboter Ne 1.3

YK-1.1,
VK-1.2, YK-1.3

2.4 BrinnaBka CTaan B
QJICKTPHUYICCKUX IT€Uax

Nzyuenue
y4eOHOM, HAYYHOH
U CIIPAaBOYHOM
JUTEPATYpPHI 1O
TeMe TUCITUTITHHBI.
Pa6ora ¢
AIEKTPOHHBIMH
OHOIHOTEKAMH.

3amura
1a00paTOPHBIX
padot Ne 2 u Ne 3

YK-1.1,
VK-1.2, YK-1.3

2.5 KosmeBas 00paboTka
CTalu

2/21

Nzyuenue
y4eOHOU, HAyTHOH
U CIIPaBOYHOU
JUTEPATYPHI 110
TeME JUCIUILTHHBL.
Pabota ¢
AJIEKTPOHHBIMHU
OunbIMoTEeKaMHU.

YcTHbli onpoc

YK-1.1,
VK-1.2, YK-1.3




Uzyuenne
y4eOHOM, Hay4HOM
U CIIPaBOYHOM

)4

Samura
2.6 PaznuBka cranu 2 2 4 JMTCEPATYPEL IO nabopatopHoOn YK-11,
TeMe JUCHUIUINHEI. VK-1.2, VK-1.3
paboTsl Ne 4
Pabora ¢
3JIEKTPOHHBIMH
OMOIHOTEKAMU.
Nzyuenue
y4eOHO#, Hay4IHOU
U CIIPAaBOYHON
2.7  Meramtyprus — MenH, JIUTEPATYpPBI 110 YK-1.1,
HUKEIIS U aJTFOMUHUAS 2 2 4.3 TeMe JUCLUIUINHEI. KontpomsHas pabora VK-1.2, VK-1.3
Pabora ¢
3JIEKTPOHHBIMHU
OMOIMOTEKAMH.
HWroro no pazneny 16 | 16/5,61 36,3
Hroro 3a cemectp 34 |34/13,611 72,3 SK3aMeH
Hroro no aucnumninuae 34 34/13,6 72,3 SK3aMeH




5 O6pa3oBaTtejibHbIE TEXHOJIOTHH



C 1uenplo peanu3aldyd KOMIIETCHTHOCTHOTO TIOJXO0Jla, a TaKkke (OPMHPOBAHUS WU
pa3BUTUS TPO(HECCHOHATBHBIX HABBIKOB OOYYAIOIIUXCS PEATH3YIOTCS CICAYIOIINE CPE/ICTBA,
CIIOCOOBI M OPraHU3AIIMOHHBIE MEPOTIPUSITHS:

- U3YYCHHE TEOPETHUYECKOTO MaTepuasia JUCIUILUIMHBI Ha JICKIUAX C MCIOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHUI;

- CaMOCTOSITEIHOE UW3YYCHHE TEOPETHYECKOro MaTepuaia JIUCHUIUIMHBI  C
UCIIOJIb30BAHUEM METOAMYECKHIX Pa3padOTOK, CIICUAIbHON Y4eOHON U HAyYHOU JIUTEPaTypHI,

- (dopmupoBaHWEe U pa3BUTHE MPO(PECCHOHAIBHBIX HABBIKOB OOYYAIOMIUXCS Ha
71a00paTOPHBIX 3aHATHUSX.

B wu3nokeHWHM JIEKIMOHHOTO Marepwajia M TP MPOBEICHUM OOy4aromuxcs Ha
1a00paTOPHBIX 3aHATHUSAX MPEIIOJIAracTcs Mepexoj OT PEenpOAYKTHBHBIX METOJIOB OOYYCHUS K
JaCTUYHO-TIOMCKOBBIM W HCCIEAOBATEIbCKUM  METOJaM, pPa3BHBAIOIIUM  JIOTHYECKOE,
TEOPETUYECKOE MBIILICHHE, YMEHHE apryMEHTHPOBATh U OTCTaMBAaTh COOCTBEHHOE NMOHUMAHHE
Bo-mipoca. C 3TOH IENbI0 BO3MOXHO HCITOJIb30BAHWE METOJIOB IBPHCTUYCCKUX BOIPOCOB U
OpaHHCTOPMHUHTA (MO3TOBOM aTaKH).

[Tpu poBeacHUN TaOOPATOPHBIX 3aHATUI MPEOIATACTCS UCIIOJIb30BAHUE TEXHOJIOTUI
B3aMOOOYYEHHUS.

CamocrosiTenbHass paboTa CTYIEHTOB JOJDKHA OBITH HalpaBlieHA Ha 3aKpeIUieHHe
TEOPETUYECKOr0 MaTepuraia, U3J0KEHHOTo MpernoaBaTesieM, Ha TPopabOTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSATEIbHOE HW3ydeHHWE, Ha TIOJTOTOBKY K JaOOPATOPHBIM 3aHATHSIM, MOJATOTOBKY K
UTOTOBOM aTTeCTaINH.

B xoxe 3ansTHiI ipeanonaraeTcsi UCMOJIb30BaHNE KOMITJIEKCA MHHOBAIIMOHHBIX METOJIOB
aKTUBHOTO 00YYEHHUS CTYJCHTOB, BKIIFOUAIOIIIETO B Ce0sI:

- CO3MaHHME TPOOJIEMHBIX CHTYaIllMii ¢ TIOKa3aTeJbHBIM pEIICHHEM MPOOJIeMbI
MpernojaBaTenem;

- CaMOCTOSATEIbHYIO TIOMCKOBYIO JCSITEILHOCTh B PEHICHUH YYeOHBIX MpoOieMm,
HaMPAaBIIIEMYIO MIPENOJaBaATENICM;

- CAMOCTOSITEITLHOE PelIeHHE TPOOJIEM CTYICHTAMH O] KOHTPOJIEM IPETO/IaBaTEIs.

Peanu3zanuss WHHOBAIIMOHHBIX METOJOB OOYYEHHS BO3MOXHA C UCIHOJIb30BAHUEM
CIIETYFOIIIUX TPHUEMOB:

- MHCTPYKTaX CTYJEHTOB IO COCTaBICHHUIO TaOIUI], cxeM, TpaduKOB C MPOBEIACHHEM
MOCIICAYIOMIETO UX aHAJIH3a,;

- TMpUMEHEHHE PEKOMEHJAlUA 10 COCTaBJICHHIO TE3UCOB M KOHCIEKTOB IIO
MIPOYUTAH-HOMY MaTepHaITY;

- PacKpbITHE TMpernojaBaTeNieM IMPUYUH M XapaKTepa Heynay, BCTPEUAOLIUXCS MPH



6 YueOHO-MeTOoAUUYECKOE 00ecTieueHe CAMOCTOATeIbLHO padoThl 00y4aomMXcst
[Tpencraieno B npuiioxxeHuu 1.

7 OueHoYHbIe CPeICTBA /1JIs1 IPOBeIeHUsI MPOMEKYTOUHOI aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOqMYecKOe U HH(POPMATMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)
a) OcHoBHas JIUTEpaTypa:
1. OCHOBBI METAILTYPrHYECKOTO TIPOU3BO/IcTBA : yueOHHK / B.A. burees, K.H.



Bno-sun, B.M. KonokonsiieB, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — Tekcr : 37eKTpOHHBIH // DNEKTPOHHO-OMOIIMOTEUHAsT CHCTEMa
«Jlanby : [caiiT]. — URL.: https://e.lanbook.com/book/90165 (marta obpamenus: 19.11.2019). —
Pexxum nocrtymna: i aBTOpH3. MOJIb30BATEICH.

0) lonoJTHUTEILHAS JIATEpaTypa:



0) JlomoHUTENBHAS TUTEPATYpA:

1. Usnes, C.A. Metajurypruueckue TEXHOJOTMU. MeTramnyprus 4€pHbIX METAJJIOB :
yuebnoe mocodue / C.A. Usnes, M.II. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : aneKTpoHHBIH // DnekTpoHHO-O0MbIHMoTeHas cuctema «JlaHby :
[caiir]. — URL.: https://e.lanbook.com/book/108106 (nara obpamenus: 19.11.2019). — Pexum
JIOCTYMA: AJI aBTOPU3. [10JIb30BATENEH.

2. be3oopomos, 10. H. MapkupoBka craeii u criaBoB: YuedHoe mocooue / be36o-pomos
I0.H., T'amuaxmeroB P.H., Yankun MWH.A. - Kpacuosp..COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : AIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/967378 (nara oopamenus: 19.11.2019)

3. CrienuanbHbIE CTAIX M CIUIaBbl: YueOHoe nmocobue / Kosanesa A.A., Jlonaruna E.C.,
Anuknaa B.U. - Kpacnosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcrt :
anektponnsii. - URL: https://new.znanium.com/catalog/product/967770 (mata oOpamicHus:
19.11.2019)

4. Mapuenko, H.B. Meramyprudeckoe coipbe : yued. mocodue / H.B. Mapuenko, O.H.
KogtyHn. - Kpacnospck ; Cub. ¢penep. yn-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
anektponnsii. - URL: https://new.znanium.com/catalog/product/1031871 (mata o0-pareHus:
19.11.2019)

[Tepuonuueckas neyars (KypHabl):

1. HayyHo-TexHMYeCKMH U MPOU3BOJCTBEHHBIH KypHan «Metamtypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuyHO-TexHWYECKWH, TPOM3BOJICTBEHHBII M Yy4eOHO-METOJMYECKUN IKypHAI
«[TpousBozactro mpokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsii JKypHaj «YEpHble METaJUIbD». — URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (>kypHan xuMuveckol TeXHOJIOTHU U
metamutyprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayunwnii xypunan «Bectauk MITY wm. T'U. Hocosan. - URL:
http://vestnik.magtu.ru/

6. Cnenmanu3upOBaHHBI HAYYHO-TEXHHUYECKUH KypHan «JIuTeiiHOe MpOM3BOACTBO. —
URL.: http://www.foundrymag.ru/

7. HayuyHo-TexHuueckuit KypHaI «JIureimuk Poccuny. — URL:
http://www.ruscastings.ru/work/396/6988

B) MeToanyeckne yKazaHus:



1. Konecnukos 10.A., bynanoB B.A., CromsipoB A.M. MeTtamuryprudeckue TeXHOJIOTHH B
BBICOKOITPOU3BOAUTEIIBHOM KOHBEPTEPHOM Iiexe: - Maruuroropck: M3n-Bo Maruuroropck. roc.
TexH. yH-Ta uM. ['.1. HocoBa

r) [Iporpammuoe o6ecnneuenue u UHTepHET-pecypceb:

IIporpammHoe ob0ecniedeHue

Haumenoanue [10 Ne norosopa Cpok aeicTBus JTULIEH3UN




MS Windows 7

Professional(mns  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y, 135 1 17.09.2007 GeccpodHo
Professional

7Zip cBoOoHO pacrpoctpansemoe [10 OECCPOYHO
FAR Manager cB000THO pacrpoctpansemoe [10 OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca

CcrlUika

DnexkTpoHHas 0a3a meproAMUYECKUX M3maHuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanuonaneHas nHGOpMaIMOHHO-aHAJIUTHYECKAs CUCTEMA
— Poccuiickuit nnaekc Hayunoro uutuposanus (PMTHLI)

URL.: https://elibrary.ru/project_risc.asp

[Touckosas cucrema Axanemus Google (Google Scholar)

URL.: https://scholar.google.ru/

Nndopmannonnas cucrema - EnnHoe OKHO JocTyma K
HHOOPMAITMOHHEIM PecypcaMm

URL.: http://window.edu.ru/

Poccuiickas I'ocynapcrBennas oubnuorexa. Katanoru

https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHble pecypchl OmOimoreku MI'TY um. I'.U.
Hocosa

http://magtu.ru:8085/marcweb?2/Default.asp

9 MaTtepuaJbHO-TEXHHUYECKOE 00ecneueHne THCHUTITHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHUe JUCIUIIIIMHBI BKIIFOUACT:




1. Vuebnas aynuTopus 1Jis IPOBEACHUS 3aHATUH JIEKIIMOHHOI'O TUIIA OCHAILIEHA:

- TEXHUYECKHMMHU CPEACTBaMU OOyuYeHHs], CIYXKAI[UMH JUIs TPEICTaBICHUS y4eOHOU
uHbopManuu OOJNBLION ayAUTOPUU: MYJIbTUMEIUNWHBIMU CpPEACTBAa XpaHEHUs, Mepeladyd u
IpeJCcTaBIeHNs Y1eOHOH nH(pOpMAIIHH;

- CIIEUUAIN3UPOBAHHON MEOEIBIO.

2. VYueOHas ayauTopus I TPOBENEHUS JAaOOpaTOPHBIX 3aHATUH OCHAIIeHa
J1a00paTOPHBIM 000PYIOBAHUEM:

- YCTAaHOBKH 110 MOJICIMPOBAHHIO CTAJICTNIABUIIBHBIX MTPOIIECCOB;

-MOJIENIM ISl M3Y4Y€HHs] ONTUMAJIBHOIO peXHMMa 3arpy3Kd MaTepualoB B IeUb HU
ONITUMAJIFHOTO PACTIPE/ICTICHNEM CII0S ITMXTOBBIX MAaTEPUAIIOB HA KOJIOIITHUKE;

- MOZIEJIb JUIs U3Y4eHUs (PU3MUECKOTO COCTOSTHUSI 30HbI TOPEHUS;

- MOJETH JJISi U3YYEHUs yCIOBUN HENPEpHIBHOTO JIBUKCHUS MAaTEPUAIIOB B TOMEHHOU
€YU U OIPEENAIONIeH pOIH CHIIOBOIO B3aUMOAEHCTBHS IOTOKOB IUXTHI U I'a3a;

- YCTaHOBKH JUTS U3y4eHUS (PU3NUECKUX CBOWCTB MaTEpPHAJIOB;

- MOZIEJIH IO U3YYEHUIO POBHOCTH CXO/1a IIUXTHI;

- CIeLIMATIM3UPOBAHHON MEOEIIbIO.

3. YuebHas ayauTopus Ui IPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJbTAllUH, TEKYIIETO
KOHTPOJIS ¥ TPOMEKYTOYHOM aTTeCTalliy OCHAIICHA!

- KOMITBIOTEPHOI TexHHKoit ¢ maketom MS Office, ¢ moakmroueHnem k cetn «HTEpHET»
M C TOCTYIIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO CPETy YHUBEPCHTETA,

- CTIeUAIN3UPOBAHHON MEOEIbIO.

4. TTomenieHue st CaMOCTOSITEIHHOM PabOThI OCHAIIICHO:

- KOMITBIOTEPHOI TexHHKoii ¢ maketom MS Office, ¢ moakmroueHnem k cetn «HTEpHET»
U C TOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO CPETy YHUBEPCHTETA,

- CTIeUAIN3UPOBAHHON MEOEIbIO.

5. ITlomemenue [uisi XpaHeHUs U TNPOPHIAKTUYECKOTO OOCIYKHBAaHUSI Yy4eOHOTO
000pyZI0BaHUS OCHAIIECHO:

- CHIeIMATM3UPOBAHHON MeOEeIIbIO: CTEeNIaXKaMHU 171l XpaHEeHUs y4eOHOro 000pyI0BaHuUS;

-MHCTPYMEHTaMH JJIsl pEMOHTa y4eOHOTro 000py10BaHHUS;

- mkadaMu It XpaHeH!s y4eOHO-METOAMYECKON TOKYMEHTAIUN U MaTePHAIIOB.



MMPUJIIOKEHHUE 1
YueOHO-MeTOANYeCKOe o0ecTeYeHrne CAMOCTOAITEIbHON PadoThl 00y4aromuxcs

AYI[I/ITOpHaH CaMOCTOATCIbHAA pa60Ta o6yqa}oumxc;1 OCYHICCTBJIACTCA HA Ha60paTOpHBIX 3aHATHUAX B BUAC BBIIIOJIHCHU S na60paT0pHHx pa60T n
pemICHUs 3a/1a4, B KOTOPBIX COUCTAOTCA 3JICMCHTBI TCOPUHN U MPAKTHKU CTAJICIINIABUJIBHBIX IMTPOLECCOB, IO 3aJaHUIO U 110 KOHTPOJIEM MPLCIOJaBaTCIIA.
BHeayI[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta 06yqa}01unxc;1 OCYHICCTBJIACTCA B BUJIC NU3YUCHUA yqe6H0171 JINTCPATYPHI 11O pa3aciiaM JUCIHUIIINHBI.

Bompocer u 3amanus s 1a00paTOpHBIX 3aHATUN U MPOBENCHUS CaMOCTOSATENbHONU paboThl Mo mucHUIInHE «OCHOBBI METAJLIyPruyecKkoro
NMPOM3BOACTBAY OMYOJIMKOBAHBI B CJIIEIYIONIEM YI€OHO-METOIUUECKOM 00ECTICUCHHH :

1. CenuBanoB B.H., CronmspoB A.M., Macansckuii C.C.  MoaenupoBanue o0Opa3oBaHMs yCaJOYHOW PAKOBHUHBI B CTAJbHBIX CIUTKax /
Meroandeckue yKazaHUs 10 BBINOJHEHUIO JJAOOPATOPHOW paboThl MO AUCIUILINHE “OCHOBBI METAILUTYPTHYECKOTO TPOU3BOACTBA” ISl CTYICHTOB
HanpasieHus 22.03.02. — Maruutoropck: MI'TY, 2017. —7c.

2. CenmuanoB B.H., CromsipoB A.M. ®usmdeckoe MOJSTHUPOBAHME KPUCTALIU3AIMK CTATBHOTO CIMTKAa / MeToauveckue yKazaHus Jis

BBINOJIHEHUS J1a00opaTopHO paboThl Mo aucuuIuinHe “OCHOBBI METAJUTyprMYeCKOro MPOU3BOJACTBA” Uil CTYAGHTOB Hampasienus 22.03.02. —
Marnutoropck: MI'TVY», 2017. — 12c¢.



4. CenuBanoB B.H., Cronspo A.M. CtpoeHue CTaibHBIX CIUTKOB / MeTonuuecKkue yKazaHus K JIa0OpaTOPHBIM 3aHATHUSAM 10 JTUCIMILUIMHE
“OCHOBBI METAJLTYPTrUYECKOT0 MTPOU3BOJICTBA” JUIsl CTyAeHTOB HarpasieHnus 22.03.02. — Maruuroropck: MI'TY, 2014. — 8c.
[lepeuens nabopaTOPHBIX PadOT MO TUCIUILINHE

WHCcTpyKTax 10 TEXHUKE O€30I1aCHOCTH B J1a00paToOpruu MOJEIUPOBaHUS CTAJICINIAaBUIIBHBIX IPOLIECCOB.

JlaboparopHast pabora Ne 1 MoaenupoBanre 00pa3oBaHus ycaJOUYHOW PAKOBUHBI B CTAIBHBIX CIIUTKAX

JIaboparopHas pabota Ne 1.1 M3yueHue BIMsHUA XapaKTepa YTEIUICHUS CIMTKA HA INTyOMHY YCaJ04HOM paKOBUHBI U BBIXOJ] TOJHOI'O METaIa;

JlaGoparopnas pabora Ne 1.2 M3ydeHue BAMSHUS OTHOIICHUS BBICOTHI K CPEHEH HIMPUHE CIMTKA HA TITyOMHY YCaJOYHON PaKOBHHBI M BBIXOJ]
rOJHOI0 MEeTalla;

JIaGoparopnas padota Ne 1.3 V3yuenne BIUsSHUS XapaKTepa YIIUPEHUS CIUTKA Ha TIYOHHY YCal0UHOW PAKOBUHBI M BBIXOJ TOJHOTO METAIIA,

JIaGoparopHas pabota Ne 2 3ydeHne KpUCTALIIMUECKOTO CTPOCHUS M MAKPOCTPYKTYPhI CTAJIbHBIX CIIUTKOB;

JIaGoparopnas padota Ne 3 M3ydeHne KpUCTAITMUECKOTO CTPOCHUS U MAKPOCTPYKTYPHI HETIPEPHIBHOJIUTHIX 3arOTOBOK;

JIaGoparopHas pabota Ne 4 M3ydyeHue Ha MOJIeNIM KPUCTATM3ALMH CIIUTKA.

OlleHO'—leIe CpeacTBa 1Jd TEKYIIEro KOHTPOJIA yCIIEeBaeMOCTH, IIpOMQ)KyTO'—lHOﬁ aTTeCTalluM 110 UTOraM OCBOCHHUA JUCHMUIIJIMHBI:
IIpoMeXYTOYHBIN 3a4ET. CprKTypa IMTPOU3BOACTBA YCPHBIX MCTAJUIOB U 3aa4U MECTAJLITYPIruiCeCKOro Mnmpou3BoACTBA. HpI/IMeHeHI/Ie JKCJIC3a U €TI0

ciaBoB. Pa3Burtue MCTEU'IJ'IprH‘-ICCKOfI MIPOMBIINIJIICHHOCTH. Ponp MeTamioB B COBPEMCHHOM IMMPOMBIIIJICHHOM MPOU3BOACTBEC. CBIpI)GBBIe MaTCpHraJibl
I[OMeHHOI\/’I IIJIaBKHU U UX IIOATIOTOBKA.

Bomnpocs! k 3anuTe naboparopHbix pador Ne 1.1 —1.3:

1.YTo Takoe ycaaka cTaiu?

2.Yto0 Takoe ycaso4Has pakoBUHA?

3.0t yero 3aBUCUT 00BEM yCaJTOYHON paKOBUHBI?

4.011HaKOB 11 00bEM yCaJ0YHOM PaKOBHHBI B CIIMTKAX, OTIUTHIX B ombiTe No 1?7

5.Kax Bausier yremyieHue M o0OrpeB BEpXHEH YacTH CIMTKA HAa OTHOCUTENbHYIO TIyOMHY YyCaJ04HOW pakoBHHBI M BbIXxoJ rogHoro? Kakos
MEXaHMU3M 3TOTO BIMSHUA?

6. OqrHAKOB JIM 00BEM YCaJI0YHON PAKOBHHBI B CIIMTKAX, OTIIMTHIX B ONbITE No 27

7.Kak BiusieT OTHOILIEHHE BBICOTHI K IIMPHUHE CIUTKA Ha OTHOCUTEIbHYIO TIIYOMHY yCaJOYHON paKOBUHBI M BbIXOJ rojgHoro? KakoB MexaHusm
3TOTO BJIMSHUS?

8.01MHaKoB 1 00BEM yCaJloUHON PAKOBUHBI B CIIUTKAX, OTJIUTHIX B ombiTe Ne 37

9.Kak BnusieT yimmpeHue ciauTKa Ha OTHOCUTENbHYIO INIyOUHY ycaaoyHOU pakoBuHBI? KakoB MexaHM3M 3TOro BiHsHHE?

10.Kaxk Bnuser ¢popma ycagoqHOil pakOBHHBI Ha BBIXOJ] TOJJHOI'O MeTajia?




Bonpocs! k 3ammure 1adopaTopHoit paboTel Ne 2:

. UTo BXOAUT B MOHSATHE "KPUCTAIUINYECKOE CTPOEHUE" CTAIIBHOTO CIIUTKA?

. Uto Takoe "Kpuctajsnyeckas 30Ha" CTAIbHOTO CIUTKA?

. Kakue kpucraminyeckue 30Hbl UMEIOTCS B CTaJIbHBIX CIMTKAX U KaK OHU PacIojiaratroTcs?

. UTO BXOJIUT B MOHATHE "MAKPOCTPYKTypa CTAIBHOTO CIUTKA'"?

. Uto Takoe ycajouHas pakOBMHA U KaKOBa MPUYMHA €€ 00pa3oBaHUs?

. B kakux cautkax MoxkeT ObITh ycaZl0uHasi pakKOBHHA U TJIE€ OHA pacrioyiaraercs?

. B kakux ciauTkax ycajgouHas pakoBHHa OTCYTCTBYET U Ilouemy?

. B kakux cauTkax UMEIOTCS Ta30Bble MY3bIPU U TOUYEMY OHU 00pa3yroTcs?

9. Kakue razoBble Iy3bIpyd UMEIOTCS B CIIMTKE KHUIALICH CTadl ¥ KaK OHU PacloJIOKEHbI?

10. B ueM oTnu4re MakpOCTPYKTYPBI CIIUTKOB KHUIISIIIEH CTald P MEXaHUYECKOM U XMMHYECKOM 3aKyIOpUBaHUU?
11. YTo mpoucxouT ¢ ra30BbIMU Iy3bIPSIMU CIUTKA KUIISILEH CTaU IpU IpoKaTke?

12. Kakyro MakpOCTPYKTypy UMEET CIUTOK MOJIYCIIOKOHHOM cTanu?

13. YTo mporcXOUT € pa3IMuHbIMU HApYIIEHUSIMU  CIUIOIIHOCTH ~ METajlla IIPU MPOKATKE CIUTKA MOJyCIIOKONHON cTann?

03O W KW —

Bomnpocs! k 3amuTe 1abopatopHoii paboter Ne 3:
1. Kakue KpucTasim4eckue 30Hbl MMEIOTCS B HENTPEPBIBHOJIMTON 3ar0OTOBKE U KaK OHU PACIIOIaratoTcs?
2.Yto mpencrapisier co00i CTPYKTYpa TPAHCKPHUCTALTH3AIMA U JUTS KAKUX 3aTOTOBOK OHA XapakTepHa?
3. Kakum 00pa3oM npu U3y4yeHHH MONEPEYHOro TEMILIETA ONPEAEIIOTCS CTOPOHBI MAJIOro U OOJIBLIOTO PaJUyCOB 3arOTOBKHU, OTJIUTON Ha
MHJI3 ¢ u30rHyTOi TEXHOIOTHYECKOW OChIO?
4. B ueM CX0KeCTb MaKpOCTPYKTYPbl COPTOBON U CISI00BOM HEMPEPHIBHOIUTHIX 3aTOTOBOK?
. B yem oTnnume MakpoCTpyKTypbl COPTOBOM U CI5100BOI HENIPEPHIBHOIUTHIX 3arOTOBOK?
. Kak otnmuaercs mMeTasmi, OTIUTHIA HENMPEPhIBHBIM U OOBIYHBIM CIIOCOOAMU, 110 XUMHUYECKOW HEOITHOPOJHOCTH?
. KakoBbl IpUYnHBI OTINYMSI XUMUYECKON HEOJHOPOIHOCTH METaljla HEMPEPbIBHOJIUTOM 3arOTOBKH M OOBIYHOTO CIIUTKA?
. Kakue snemMeHThI 30HaIbHONM XMMUYECKOH HEOTHOPOJHOCTH HanboJiee XapakTepHbI [T HENPEPbIBHOIUTOM 3aroTOBKU?
. Kakue noBepxHocTHbIE 1€(DEKTHI  MOKET UMETh HETIPEPHIBHOJINTAS 3aTrOTOBKA?
. KakoBbI Ipr4YMHBI BO3HUKHOBEHHUS KaXK/JI0TO BH/Ia MOBEPXHOCTHBIX /1€(heKTOB?
. Kakue BHyTpeHHUE JeeKThl MOXET UMETh HEMPEPHIBHOIUTAS 3ar0OTOBKA?
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Bormpocs! k 3ammre 1adopatopHoit padoTel Ne 4:

1. PesynpTaTomM Kakod KpHcTamu3anuu (0O0bEMHON, MOCIeAOBaTENbHONW, KOMOMHMPOBAHHOW) sBIsETCS OOpa3oBaHME 30HBI CTOJIOYATHIX
KpHUCTAIJIOB?

2. PesynpTaToM Kakoil Kpuctamnuzanuu (00bEMHOHM, MOCIeNOBaTENbHON, KOMOMHUPOBAHHOM) SIBISETCS OOpa30BaHME KOHYCAa OCaXKIEHUs?
[Toyemy sTa KpucTauIMUecKas 30Ha uMeeT GopMmy KoHyca?




3. Kako#i xapakTep HOCUT KPUCTAJUIN3AI1sl BCErO CIUTKA B LIEJIOM?

4. Ilo xakoMy 3aKOHY U3MEHSETCS TOJNILMHA 3aTBEPAEBILETO CJI0S C TEYEHUEM BPEMEHU?

5. KakoB ¢u3uveckuii CMBICI U pa3MepHOCTh KoddHIHeHTa 3aTBepACBaHUsA?

6. Kak nupkynupyer pacriiaB B He3aTBep/IeBIleH YacT ciuTka? B uéM npuunHa Takoil HUpKyIsuuun?

7. YUTO MPOUCXOAUT B MPOLECCE KPUCTATUIU3ALUU CIUTKA C TOCTOPOHHUMHU TBEPIBIMU BKIIFOUEHUSIMU, HAXOIAIIMMHUCS B paciiaBe?
8. Kaxoii kputepwuii mo1o0us TOKEH UCTIONb30BaThCS MIPH MEPecuETe pe3ysibTaTOB MOJCTUPOBAHMS HA pEabHBINA CIIUTOK?

9. Kakue macmraOHble mpeoOpa3oBaHus OCYLIECTBIISIFOTCS MPU Mepecuére pe3yabTaTOB MOAETUPOBAHUS?

10. Kakoe BemecTBo UCTIONb3YETCs I MOJACIMPOBAHMS KPUCTAJUIN3ALUH CTAIN B JIAOOPATOPHBIX YCIOBUAX?

YerHbiit onpoc. JlomenHsiil npouece. [Iponeccel B ropHe nomeHHoM neuu. PacnpeneneHune maTepuaioB Ha KOJIOIIHHMKE JOMEHHOMW €YU IIPU
3arpy3ke. IloBesieHre MpUMECHBIX 3JIEMEHTOB YyI'yHA: BOCCTAHOBJIEHHME Maprasua, KpemHus, ¢pocdopa, BaHaaus U TUTaHa. YyryH U ero KauecTso.
OOpa3oBanue dyryHa. Buasl 9yryHOB, BBHIIUIABISIEMBIX B JOMEHHBIX Iedax. [loBemeHue cepsl B JOMEHHOH IutaBke. OCHOBHas peakuus
necynbdypalyy B FOpHE II€YU M BHEJOMEHHAs Jecylbdyparius.

Yerueit onpoc. KucnopoIHO-KOHBEPTEPHBIM IIPOLIECC € BEPXHEM MPOAYBKOW.  YCTPOWMCTBO  KHUCIOPOAHOro KoHBeprepa. llIuxToBble
Martepuansl. TexHosorus miaaBku. TeIuIoBOM pexXHM. BeinnaBka sierupoBaHHbIX cTaned. OTBOJ M OYMCTKAa KOHBEPTEPHBIX Ia30B, 3KOJOTUS
npouecca. KoHTponp M aBTOMarm3anus KHUCIOPOAHO-KOHBEPTEPHOrO Ipouecca. TeXHHMKO-DKOHOMUYECKHE IOKasarenu npouecca. Ilepenen
¢dochopucTelx UYYryHOB B KOHBEpTEpax C BepxHeW npojyBkoil. KoHBepTepHble mpolecchl ¢ JOHHOW MpoayBKOM kuciopoaoMm. KonseprepHble
mpoueccsl ¢ KOMOMHUPOBAaHHOHM mponayBKkoil. [IlmaBka cranu ¢ yBeIMUEHHBIM PacxoJ0M JioMa. DHEepro3aTpaThl U cOEpeXeHHe MaTepualioB Mpu
MIPOU3BOJICTBE CTAJIM B KUCIOPOIHO-KOHBEPTEPHOM Mporiecce. KauecTBo cTanu U cepTUGUKALNS TPOAYKIHH.

Ycrubiii onpoc. KoBmeBas oOpa®oTka cranu TexHosorndeckue BapHaHTHI Iepeena Mo Crnoco0y BHEMEeYHOM oOpaOOTKH: BHJIbI KOBIIEBON
0o0paboTkn M  uX cymHocTb. OOpaboTka  MeTamga  KMJIKHUM CHHTeTHYeCKMM ImakoM. OOpaboTka  MeTajmyla  MHEpPTHBIM — Ta3oM.
BakyymupoBanue xukoi cranu. Begenue B ®UAKUN MeTaUl MOPOIIKOOOpa3HbIX MaTepuanoB. KoMOMHMpOBaHHBIE METOIbI KOBIIEBOM 00pabOTKH
MeTajula C €ro HarpeBoM. ABTOMaTH3allMsl MPOLIECCOB KOBIIEBONH 00paOOTKHM cTaimu. DHeprosaTpaThl U cOepekeHHe MaTepHuaioB MPH KOBIIEBON
00paboTKe CTAIU Pa3TIUYHBIMH CIIOCOOAMH.

KonTtposnbHas pabdora. Kinaccuduxanus craneil.




INPUJIOKEHUE 2

7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) IInanupyemole pe3yiomameol 00yueHUA U OYEeHOUHbBIE CPEOCHEa 01 NPOBEOCHUSA RPOMENHCYMOYHOU AMMECMAUUU:

CTpyKTypHBIi
3JI€MEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs
KOMITETCHIIUH

VYK-1: CniocobeH ocyniecTBIATh MOUCK, KpUTUYECKUH aHAJIU3 U CUHTE3 MH(POpPMAaLMK, IPUMEHSTh CUCTEMHBIN MOJIXO/ 11l PELIEHMSI IOCTaBIEHHbIX
3a1a4

YK-1.1: Ananusupyer 3a1auy, BeIJess € 0a30BbIE COCTABIISIOIINE,
paccMaTpuBaeT U IpeiaracT BO3MOKHbIE BAPUAHTHI PEIICHUS TOCTABIICHHOMN
3aJ1a4d, OLIEHUBAs UX JOCTOMHCTBA U HEJOCTATKU

Posib uepHBIX METAILIOB B c(hepe YEeTOBEUECKOM 1eATEIbHOCTH

Urto Takoe uyryH?

OO61as cxema Ipou3BOICTBA YEPHBIX METAJIOB.

OcHOBHOE pa3nu4ue YyryHa u ctanu’?

UYro Takoe cranp?

.Kaxue cranennaBuibHble arperaTbl MOI'YT HCIIOJIB30BATHCS IS

BBITIJIABKH CTAJIA?

7. Ha3zoBuTe INXTOBBIE MaT€PHUAJIbl, KOTOPBIE UCTIONIB3YIOTCS MIPH
BBIIJIaBKE CTAH B KHCIOPOJIHOM KOHBEPTEPE.

8. HazoBuTte mMXTOBBIE MaTepHalIbl, KOTOPbIE UCIIOIB3YIOTCS MPU
MIPOU3BOJICTBE ATTIOMUHHUS, METU, HUKEJISL.

9. Kakwue arperaTsl UCIIOJIB3YIOT NPH MPOU3BOACTBE IIBETHBIX
METaJIOB?

10. B ueM OCHOBHBIE OTINYHNS METAJUTYPIUU YEPHBIX U IIBETHBIX
METaJuIOB?

11. TpeboBanus K mpohecCUOHATLHON 1eATEIbHOCTH paOOTHUKOB
YEPHOU METAJUTYPIHH

12. O6mrass cxemMa TIPOU3BOJCTBA YEPHBIX METAIOB. MecTo

oM whE

MeTaJIHprI/IquKOfI IMPOMBINIJICHHOCTH B 3KOHOMMKE CTpPaHBI U
MHpa B [ICJIOM

13. IlepcniekTuBbl ¥ TOTEHIMAN PA3BUTUS pa3BUTHS UYEPHOU




CTpyKTypHBIii
3JI€MEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

14.

15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.
26.
27.
28.

Metaypruu PO

XUMUYECKUN COCTaB KeNe3HbIX pyA. TpeOoBaHus K KauecTBY)
KEJIe3HBIX PYJ U HEOOXOAMMOCThH MOATOTOBKH WX K JOMEHHOM
TJIaBKE

Tumsl JKeNme3HbIX pyA MO pyaooOpasyromeMy MUHepamy.
OCHOBHBIE MECTOPOXKICHHUS JKETE3HBIX PY/I.

@rOChl IOMEHHOM IUIaBKU, TEXHOT€HHOE ChIPhE.

Crioco0Ob! MOATOTOBKHM Py K JOMEHHOM IuiaBke. HazHaueHnue u
XapaKTepUCTHKAa  CHOCOOOB  OKYCKOBaHHUS  IKeIe30PYIHbIX|
MaTepHaIOB.

CyliHoCTh araoMepalMoHHOrO Mpolecca.

[IpsiMoe 1 KOCBEHHOE BOCCTaHOBJIEHHE OKCHAOB. OCOOEHHOCTH.
[Tokazarenu. CpaBHeHue MPSAMOTrO u KOCBEHHOTI'0|
BOCCTaHOBJICHUSI.

BoccraHoBiieHne KpeMHHs, Maprasiia, BaHaaus W TUTAaHa B
JTOMEHHOM MEYH.

OOpa3zoBanue 4YyryHa B JOMEHHOW Tme4yd. Buabl 4YyryHos,
BBIIUIABJISIEMBIX B IOMEHHBIX MTE€Yax.

[Mlnakoobpa3oBanue B  JAOMeHHOM  meud. [lepBUYHBIH,
MIPOMEXYTOUHBIN, KOHEUHbIN nuiak. CocTaB KOHEYHOIO IUIaKa.
TpeboBaHus K ITaKaM.

[ToBenenne m OamaHC cepbl B JOMEHHOUW meud. BHemomeHHas
necyiabGyparus 4yryHa.

OcCHOBHBIE TIyTH U CIOCOOBI CHWKEHHUSI pacxoja KOKca TIpH|
BBIIIABKE YyT'yHa.

OO61ee ycTpONWCTBO U COCTaB KOMITJIEKCA IOMEHHOM TIEUH.
Brimyck 1 ybopka nmpoayKToB MiaBKu. JIUTelHbIN 1BOD.

Bupel cranu o creneHu pacKuCIEHHOCTH

UTO Ha3bIBaeTCsl pACKUCIEHUEM CTAJIN?




CTpyKTypHBIii
3JI€MEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUS
KOMIIETEHIINH

29.
30.
31.

32.
33.
34.

35.
36.

37.
38.
39.

40.

Kaxue marepuaiibl Ha3bIBalOTCS METAININYECKON IIMXTOM?
Kakue Marepuansl Ha3bIBarOTCS HEMETAUIMUECKOW IIUXTOU?
N3 KakuX OCHOBHBIX KOMIIOHEHTOB COCTOMT CTAJICIIABUIIbHBIN
1uIaK?

Urto Ha3bpIBaeTCs OCHOBHOCTBIO IIJIaKka?

Kak Ha3biBaeTcs cTaiib ¢ pa3auyHON CTENEHbIO JIETUPOBaHUS?
Kakue cranemnaBuibHble arperatbl MOTYT UCIIOJIb30BaThCS AJIS
BBIIUIABKH CTAIN?

Hapucyiite cxemy npoduiisi KHCIOpPOIHOTO KOHBEPTEPA.
Ha3oBute mmxToBble MaTepUalibl, KOTOPBIE UCTIONB3YIOTCA MIPU
BBIIUIABKE CTAJIU B KMCIOPOJHOM KOHBEPTEPE.

Kaxue n3BecTHBI pa3HOBHIHOCTH KOBIIEBOM 00pabOTKH cTanu?
[lepeuncnure ocHoBHbIE pazHoBUAHOCTH MHIJI3.

[Touemy oana u3 paznoBunnocteit MHJI3 Ha3biBaeTcs
paguanbHOMU?

Kaxue npenmyiecTsa uMeeT HepephIBHAs pa3iIuBKa CTAIN
repeJl pa3IuBKOM B U3JI0KHUIIBI?

VK-1.2: OnpenensieT, UHTEPIPETUPYET U PAHKUPYET UHPOPMAIIHIO, TPEOYEMYIO
JUIS pElIeHUs TOCTABJICHHON 3aJaud; OCYLIECTBISET MOUCK WH(OPMALUU IO
Pa3IMYHBIM THUIIAM 3aIIPOCOB

=

Jatb xapaktepuctuky npoeccuu «Mertamurypry;
OmpenemuTs  (QyHKIMOHAN — CHENMAIUCTa  METaLTYyprUyecKol
00J1acTy B paMKaxX KOHKPETHOT'O METAJLTYPTrHUECKOr0 PEIPUSTHS;
[IpuBecTtu pUMEPBI UHTErpaIiu KOMITETEeHIINH
crenuanucTa-MeTaulypra B Jpyrue o01acTu HaykKu U TEXHUKY]
(MaTepuanoBeieHue, MAIIMHOCTPOSHHE, HAHOMATEPUaJIbI U JIp. )

VK-1.3: Ilpu oOpabGotke wuHPOpMaLUU OTIMYaeT (akTbl OT MHEHUH,
UMHTEpHpeTalui, OLEHOK, (OpMHUpPYET COOCTBEHHbIE MHEHHUS M CYXICHMS,
apryMEHTHPYET CBOH BBIBOJIBI M TOUKY 3PECHUS

3aoanusa na pewienue 3a0au u3z npogheccuonanbHOll 0d1ACMU:

1.

B cpele dJIeKTpoHHBIX Tabmui; Excel paccumraTh HCXOAHBIH
COCTaB LIMXTHI JJIS BHIIUIABKU CTAJIM B KUCIOPOJAHOM KOHBEPTEPE
(McXo/HbIE TaHHBIE IO BApUAHTaM);

CPaBHUTb  TEXHUKO-DKOHOMHUYECKHE  TIOKa3aTeJd  paboTh]
nomeHHBIX Tiedert Ne8 (¢ B3Y) u No 4 (koHycHOE 3arpy304HOE




CTpyKTypHBIii
3JI€MEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

o

YCTPONCTBO);

UCIIONb3YS naKeT «OmnwucarenpHas CTAaTUCTHKA)
npoaHanusupoBath BeIOOpKyY u3 1300 mnaBok B KKLI.
OxapakTepu30BaTh XUMUYECKUIH COCTAB KEJIE3HBIX PY/I.
OO6o3HaunTh TpeOOBaHMA K KadyeCTBY IKEIE3HBIX pyd U
HE00X0IMMOCTh MOATOTOBKHU MX K JIOMEHHOM IIaBKe;
KnaccudumupoBaTh THITBI KEJIE3HBIX Py IO
pyaooOpasyroniemy MuHepaity. OCHOBHbIE MECTOPOXKIECHUS
KENE3HBIX PY/I.

Ha3zBaTh muXToBBIE MaTepHaibl, KOTOPbIE UCIIOJIB3YOTCS IIPU
BBIIIJIABKE CTAJIM B KUCIIOPOIHOM KOHBEpTEpE.

CoctaBuTh 0030p KOMIUIEKCHOTO, 3a0aJlaHCOBOr0, TEXHOT€HHOE
CHIpbSI B METAJUIypPrHYECKOM TIPOHM3BOJICTBE HCIIONIB3YS B
KayecTBE MCTOUYHUKOB Yy4eOHYI0, HAy4YHYI0 U CIPAaBOYHYIO
JAUTEpaTypy, a Takke HWHPOPMANMIO W3  DAIEKTPOHHBIX|
OUOINOTEK.




0) Ilopsinoxk mnpoBedeHHUs] NMPOMEKYTOUYHOW AaTTeCTAUMH, MOKA3aTeJM U KPUTEPUH
OlleHUBAHMS:

[Ipomexxyrounast — arrectanuss 10  AUCHUIUIMHE «OCHOBBI  MeTAJIYPru4ecKoro
NMPOU3BJACTBAY BKJIIOYAECT TEOPETUUECKHE BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aroMMuUCs 3HaHUH, U TPaKTUYECKUE 3aJaHUs, BBIBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHHH U BIaJICHUN, TPOBOAUTCA B (hOpMe HK3aMeHa.

Iloxazarenu u KPUTEPHUHU OLICHUBAHHUSA IK3aMeHa:

— Ha OLUEHKY «OTIUYHO» (5 0ayioB) — OOYYarOIIMICS NEeMOHCTPHUPYET BBICOKHI YpOBEHB
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHAET MPAKTHUECKUE 3aJaHMsl, CBOOOIAHO OIEpUpPYET
3HAHUSMM, YMEHUSMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OIIEHKY «Xopomio» (4 Oamna) — oOy4yarouuiics IeMOHCTPUPYET CPEAHHUN YpPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OTEpallusiX, IEPeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLICHKY «Y/IOBJIETBOPUTENIBbHOY (3 Oana) — o0yyaromuicss AEMOHCTPUPYET MOPOTrOBBIN
yYpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETECHIIMNA: B X0J1€ KOHTPOJIbHBIX MEPONPUATHI JOMyCKaIOTCs
OLIMOKH, MpPOSBISIETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyyaromuics
WCIBITBIBACT 3HAYUTENIbHbIE 3aTPYJHEHUs MIPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU IIPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLIEHKY «HEYJIOBJIETBOPUTENHHOY (2 Oaia) — 00yJaromuics 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HEYOBJIETBOpUTENbHOY (1 6am1) — o0yJaromuiicst He MOXKEeT IOKa3aTh 3HAHUS
HAa YpPOBHE BOCHpPOM3BEIEHHS U OOBSACHEHHS HMHPOpMAIMK, HE MOXET I0Ka3aTh
WHTEJUIEKTYAJIbHBIE HABBIKH PELICHUS IPOCTHIX 3a/1a4.



