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JIner akryanusanuu padodei mporpaMmal

Pabouast mporpamMmma nepecMoTpeHa, 00CykIeHa 1 o1o0peHa utst peanm3aruu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTarypruu U XUMHYSCKUX TEXHOJIOTHIA

[IpoTokon ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa st peanusanuu B 2022 - 2023
y4eOHOM TOJTy Ha 3acefaHuu Kapeapsl MeTauTyprud 1 XUMHYECKAX TEXHOJIOTHH

IIporokomor 20 r. Ne

3aB. xadenpoit A.C. YapquKO

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena s peanusamnuu B 2023 - 2024
y4eOHOM TOJly Ha 3acefaHuu kKadenpsl MeTauTypruu 1 XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.C. yapquKo

Pabouast mporpamMmma nepecMoTpeHa, 00CykIeHa U o1o0peHa ytst peanm3aruu B 2024 - 2025
yueOHOM Toy Ha 3acefaHuu Kageapsl MeTammyprui 1 XUMUYECKUX TeXHOJIOTUI

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

Pabouvas mporpamma nepecMoTpeHa, o0CykIeHa 1 ogo0peHa s peanmsaiuu B 2025 - 2026
y4eOHOM TOJTy Ha 3acefaHuu Kageapsl MeTaTyprud 1 XUMUYECKUX TEXHOJIOTUH

IIporokom or 20 r. Ne

3aB. kadeapoii A.C. iapquKO




1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

«OCHOBBI ~ METaJUIypru4ecKoro IIPOU3BOJICTBA»  SIBIISIFOTCS: npuolOperenue
OoOyyarolMMUCS 3HAHUI TEOPETHYECKHMX OCHOB W MPHUHIMIIOB MPAKTUYECKOH peanu3aiuu
COBPEMEHHBIX CIOCOOOB MPOU3BOJCTBA YEPHBIX M IIBETHBIX METAJUIOB, a TaKXKe pPa3BUTHE Yy
CTYIEHTOB  JIMYHOCTHBIX KayecTB M  (opMmupoBaHue  oOLIEeNpO(eCcCUOHATBHBIX U
npoeCCHOHANBHBIX KOMIETeHUMH B coorBeTcTBUM ¢ TpeboBanusimu PIOC BO 1o
HanpasiaeHuro moaArotosku 22.03.02 Merannyprus.

2 MecTo IUCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Juctunnuaa OCHOBBI METaJLTyprUuecKoro IMPOU3BOJICTBA BXOJIUT B 0a30BYIO 4YacTb
y4eOHOTO T1aHa 00pa30BaTEIbHON MPOTPAMMEI.

Jnst  u3ydeHus ~ AMCUMIUIMHBI  HEOOXOAWUMBbI  3HAHUS  (YMEHHsS,  BJIAJICHUSA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUSHHS JUCIUTUINH/ TIPAKTHK:

AmnHanu3 yucioBoi nHpoOpMaUU

MaremMaTHuecKasi CTaTUCTHKA B METAJLTYPTUH

dusnka

duznueckas XUMHUs

Xumus

3HaHus (YMEHHS, BIAJCHUS), MOJTYYCHHbIE TIPU U3YyYEHUH JaHHON JUCHIUIUIMHBI OYIyT
HEOOXOIUMBI JJTS H3yICHHUSI JUCIIUILTAH/TIPAKTHK:

[IpousBoacTBeHHAs - MPAKTUKa MO MOJYyYEHHIO MPO(ecCHOHANBHBIX YMEHHUH U OIbITa
po¢eCcCUOHATBHOM ACSITEIHPHOCTH

MeTo/b1 HicCcTieJOBaHHI MaTepUaIoB U MPOIIECCOB

3 Komnerenuuu odyuaromerocsi, GopMupyembie B pe3y/abTaTe 0CBOCHUS

AUCUHMILIMHBI (MOYJISA) U INIAHUPYEMbIe pe3yabTaThl 00y4YeHus1

B pesynbrate oOcBO€HHS AMCUUIUIMHBL (MOAyns) «OCHOBBI METaUIypru4ecKoro
IIPOU3BOJICTBAY 00YYaIOLIHICA T0JIKEH 00J1a4aTh CIeTyIOIUMHI KOMIIETCHIIUAMHU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yueHUs
3JIEMEHT
KOMIIETCHIIUHN
OIIK-2 TOTOBHOCTBIO KPUTUYECKU OCMBICIIMBATh HAKOIUJICHHBINM OIBIT, U3MEHATH IIPU

HE00X0IUMOCTH TPODHITb CBOEH MPOPECCHOHATIBEHON ACATEILHOCTH

3HaTh OCHOBHBIE XapaKTEPUCTUKHU MPOAYKTOB UEPHOU U I[BETHON METAILITypTUHU:
YyryHa, CTajau, (heppocIIaBoB, aIFOMUHUS, MEIH, HUKEIS; MECTO
MIPOM3BO/ICTBA YEPHBIX METAJUIOB B C(hepe YeIOBEUECKOM e TEIbHOCTH;
TpeGoBaHUs K NPOPECCHOHATIBHOMN e TebHOCTH PA0OTHUKOB YEPHOM
MeTaJTypruu

Ymetb OLICHUBATh (PU3UKO-MEXAaHUYCCKHE CBOMCTBA MAaTEPHAJIOB U MPOYKTOB
METaJUTyprHYECKOT0 IPOU3BOJICTBA; paboTaTh ¢ HH(opMaIue o mporeccax
" arperarax npou3BoACTBA, KPUTHYCCKU OCMBICIINBATH COCTOAHUC U IIYTU
Pa3BUTHSI METAILTYPIHUECKOTO MTPOU3BOICTBA

Bianers OCHOBHBIMH METOJaMM aHAJIN3a HAYYHOU JIUTEPATyphl B 00JIACTH
METAJUTyprUYeCcKOro IPOU3BOJICTBA; MPO(ECCHOHATBHBIM A3BIKOM B
00J1aCTH TEOPUHN METALTYPrHUECKUX MPOIIECCOB

OIIK-3 CHOCOOHOCTBIO 0CO3HABATh COLMABHYIO 3HAYMMOCTh CBOEH OyayIiel nmpodeccun




3HaTh

POJIb METAJUTYPTUU B Pa3BUTHH OOIIIECTBA U IKOHOMUKHU CTPaHBI, pETHOHA U
ropoa; COBPEMEHHOE COCTOSTHUE METAJUTYPIHUECKOM OTPACIIH; IPOOIeMbI U
MIEPCTICKTUBBI PA3BUTHUSI METAJUTYPTHUHU TOPOJIa, PETHOHA, CTPAHBI U
3apyOeKbs

YmeTh OCO3HABaTh COIHAIBHYIO 3HAYUMOCTH MPOQPECCUH METAILTYPTa; BHIACIATh
CBOE TOJIOKEHHUE CPeIn APYTHUX Mpodeccuit; n3MEHsATh PO HIIb CBOCH
paboTsI B mporiecce mpohecCuoHaIbHON AeSITEIbHOCTH

Bianers nH(pOpManrei 0 CHIPbEBBIX M TEXHUYECKUX 0a3aX METaILTyprHueCcKOro

IIPOM3BOJICTBA; HABBIKAMU [TOMCKA HAYYHOU U TEXHUYECKON HH(POPMALIUH 10
HanpasiieHuto "Meramutyprus"

[NK-10 crnocoGHOCTBIO OCYIIECTBIISATH U KOPPEKTUPOBATH TEXHOJIOTUYECKHE MTPOLIECCHI B
METaJUTypruy U Matepuaioo0paboTke

3HaThb

OCHOBHBIC 3aKOHOMCPHOCTH (1)H31/I‘IGCKI/IX, Q)HSHKO-XHMH‘IGCKI/IX U TCIIJIOBBIX
IMponecCCoB; 0COOCHHOCTH KOHCTPYKIMHU arperaTtoB, Cp€aACTBa KOHTPOJIA U
YIIpaBJICHUA METAJUTYPTUYCCKUM ITPOU3BOACTBOM

YmeTn

XapaKTepu30BaTh TEXHOJIOTUYECKHUE MPOIIECCHl B METAJUTypPIruH; BHIOMPATh
YIPABISAIOIUE BO3ACUCTBHSA; KOPPEKTUPOBATh TEXHOIOTHYECKHUE
apameTpsl

Bnaners

HaBbIKAMU pacyeTa apaMeTpOB TEXHOJIOTUYECKOTO MTPOLIECcCa;
uH(popMalreld 0 COBPEMEHHBIX METALTyPrHUECKUX TEXHOJIOTUAX U
croco0ax KOPPEKTUPOBKHU TEXHOJIOTUYECKHUX MTapaMeTpOB




4. CTpyKTYypa, 00bEM M cofepKaHue TUCHUILINHBI (MOLYJ151)
OO0mas TpyIoeMKOCTh JUCIHUILIMHBI cOocTaBsieT 5 3aueTHbix equnui] 180 akan. yacos, B TOM

YHUCJIC!

— KOHTaKTHasa pa60Ta —

15,2 akaz. 4acos:

— aynuTopHas — 12 akaJi. 4acos;

— BHEAYIUTOpHAs — 3,2 aKaJl. 4acOB
— camocTosTenbHas padora — 156,1 akan. gacos;
— MMOATOTOBKA K 9K3aMeHy — 8,7 akaj. yaca
dopma aTTecTalluy - SK3aMeH

Pasznen/ tema
JACIUTUIMHBI

AynurtopHas
KOHTaKTHas pabora
(B akaj. yacax)

Kypc

11a0.
3aH.

Jlek.
3aH.

MIPAKT.

CamocTosTenbpHast
pabora cTyzmeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma TeKyIero
KOHTPOJIS
YCIIEBa€MOCTH H
MIPOMEKYTOUHON
aTTecTaluu

Kon
KOMIIETEHIIUH

1. Pazgen 1. IIpousBoncTso
YyryHa B JOMEHHBIX Medax

1.1 CeipbeBbie MaTepHuaIbl
JIOMEHHOMH TIJIABKH U UX
MMOATOTOBKA

0,5 | 1/0,51

28

Nzyuenne
y4eOHOI, HayqIHOH
U CIIPaBOYHOMN
JUTEPATYPHI 110
Teme
JUCLUIIIMHBL.
Pabora ¢
3JIEKTPOHHBIMU
Ooubnuorekamu.

IIpomerxyTouHbIit
3a4er

OIIK-2,
OIIK-3,
IK-10

1.2 KorCTpyKIUS
JIOMEHHOMH Ie4H

0,5

18

Wzyuenne
y4eOHOI, HayIHOH
U CIIPaBOYHOMN
JUTEPATYPHI IO
Teme
JTACITUTIIIMHBI.
Pab6ora ¢
3IEKTPOHHBIMHU
Ooubnuorekamu.

amura
nabopaTtopHoi
paboter Ne 1

OIIK-2,
OIIK-3,
IK-10

1.3 JlomeHHBIi mIporiecc

1 /11

26

H3zydenne
y4eOHOM, HayqHOM
U CIIPaBOYHOMN
JUTEPATYPHI 1O
TeMe
JACITUTLIIMHBI.
Pa6ora ¢
JNEKTPOHHBIMA
Ooubnuorexkamu.

YerHblii onpoc

OIIK-2,
OIIK-3,
IK-10

Uroro no pazneny

2 | 21,51

72

2. Paznen 2. ITpou3BoacTBO
CTaJIM ¥ [IBETHBIX METAILIOB

2.1 O0mme 0CHOBEI
CTaJIENIaBUIBLHOTO
MIPOHU3BOJICTBA.

0,5 1

12

N3yyenune
yueOHOM, Hay4qHOMH
U CIIPaBOYHOM
JUTEPATYPHI 110
Teme
JCITUTIIIAHBIL.
Pabora ¢
9NEKTPOHHBIMHU
OnbmMoTeKaMu.

3ammra
71a00paTOpHOH
paboTer Ne 2

OIIK-2,
OIIK-3,
IK-10




2.2 KonsepTtepHoe
TPOU3BOACTBO CTalH

/11

18

Nzyuenne
yueOHOM, HayYHOMH
U CIIPaBOYHOM
JTUTEPATYPHI 110
TeMe
JACITUTIIIMHBI.
Pabora c
JNEKTPOHHBIMA
OUOIMOTEKAMH.

VYcrHbli onpoc

OIIK-2,
OIIK-3,
I1K-10

2.3 MapTreHoBcKoe
MPOU3BOJICTBO CTAIH

0,5

16

Nzyyenne
yueOHOM, HaAyYHOH
U CIIPaBOYHOMN
JTUTEPATYPHI 110
Teme
JACIUTLIIMHBI.
Pabora ¢
JNEKTPOHHBIMA
OoubnuoTekamu.

VYerHblii onpoc

OIIK-2,
OIIK-3,
I1K-10

2.4 BrimiaBka cTaiu B
DIIEKTPHUYECKUX TIeYax

0,5

0,5/0,51

N3yuyenne
yueOHOM, Hay4YHOH
U CIIPaBOYHOM
JTUTEPATYPHI 110
Teme
JACITUTIIIMHBI.
PabGora ¢
JNEKTPOHHBIMA
OoubnuoTrekamu.

VYerHslii onpoc

OIIK-2,
OIIK-3,
ITK-10

2.5 KogureBast 00paboTka
cTanu

0,5

0,5/0,51

14

N3yuyenune
yueOHOM, Hay4YHOH
U CIIPaBOYHOU
JIUTEPATYPHI MO
TeMe
JIACTUTLIIAHBL.
Pabora ¢
JNEKTPOHHBIMA
OnbnmoTeKaMu.

YcTHBI ompoc

OIIK-2,
OIIK-3,
I1K-10

2.6 PasnuBka cramm

0,5

0,5/0,51

14

N3yyenne
yueOHOM, HaAyYHOH
U CIIPaBOYHOU
JIUTEPATYPHI MO
TeMe
JACIUTIIIAHBL.
Pabora ¢
3NEKTPOHHBIMA
OubnmoTeKamu.

3ammra
J1a00paToOpHOI
paboTer Ne 3

OIIK-2,
OIIK-3,
IK-10

2.7 Meramnyprusi Mea,
HUKEJS U aJTFOMHHHS

0,5

0,5

2,1

N3yyenune
yueOHOM, HaAyYHOH
U CIIPaBOYHOM
JUTEPATYPHI IO
Teme
JACIUTIIAHBL.
Pabora ¢
9NEKTPOHHBIMA
OubamoTeKamu.

KonTponbuas
pabora

OIIK-2,
OIIK-3,
IK-10

Uroro no pazneny

4/2,51

84,1

Uroro 3a cemectp

6/411

156,1

OK3aMCH

HToro mo gucuumInHe

6/41

156,1

OK3aMCH

OIIK-2,0IIK-
3,I1K-10




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

C menmplo peanu3aldy KOMIETEHTHOCTHOTO TIOAXONA, a Takke (OPMHUPOBAHUS H
pa3sBUTHA NPOPECCHOHATBHBIX HABBIKOB OOYYAIOLIMXCS pEaU3yIOTCs CIEIYIOLINE CPEeICTBa,
Croco0Obl ¥ OPraHU3allMOHHBIE MEPOIPUSATHS:

- U3Y4YEHHE TEOPETHUYECKOI0 MaTepuaia AUCLMIUIMHBI Ha JEKLIUAX C MCIOIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOATEJIbHOE U3YYEHHE TEOPETHMYECKOro MaTepuaja JUCLUIUIMHBL  C
WCIIOJIb30BAaHUEM METOAMUYECKUX pa3paboToK, crienaabHON y4eOHOM U HayuHOM TUTEepaTyphl;

- (¢opmMHpoBaHHE U pa3BUTHE MPO(PECCHOHAIBHBIX HABBIKOB OOYYaIOLIMXCS Ha
1a00paTOPHBIX 3AHATHSX.

B wu3n0XeHUM JEKIUMOHHOIO MaTepuala M IpH MPOBEACHUU OOYdYaIOUIMXCS Ha
71a00paTOPHBIX 3aHATHUIX MPEANOIaraeTcs Mepexo] OT PENpPOAYKTUBHBIX METO/I0B 00Y4YEeHUS K
YaCTHUYHO-TIOMCKOBBIM M MCCIEAOBATEIbCKAM  METOJAM, pa3BHBAIOLIMM  JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHUE apryMEHTHPOBAaTh U OTCTauBaTh COOCTBEHHOE MOHUMaHUE
Bonpoca. C 3TOM LENbI0 BO3MOXHO HCIOJNB30BAHUE METOJOB IBPUCTHUECKHUX BOIPOCOB U
OpaitHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeaeHNN Ta0OPATOPHBIX 3aHATHH MPeIoIaraeTcs HCIOJIb30BaHHE TEXHOJIOTUU
B3aUMOOOYUCHHSI.

CamocrosTenbHas paboTa CTYACHTOB JOJDKHA OBITh HAamNpaBieHAa Ha 3aKperUicHHe
TEOPETUYECKOI0 MaTepuaa, U3JI0)KEHHOTO MIpenoiaBaTesieM, Ha IPOpabOTKy TEM, OTBEAECHHBIX
Ha CaMOCTOATENbHOE H3y4eHHE, Ha TMOATOTOBKY K JIAOOPATOPHBIM 3aHATHUSAM, MOATOTOBKY K
UTOT'OBOU aTTECTAIIUH.

B xoze 3ansaTHii IpeanonaaraeTcs UCNOJb30BaHNE KOMIUIEKCA MHHOBALIMOHHBIX METOI0B
aKTUBHOT'O 00yUY€HUsI CTYAECHTOB, BKJIFOUAIOIIETO B Ce0s:

- co3gaHue TNpPOOJEMHBIX CHUTyallMid C MOKa3aTeNbHBIM PEIICHHEM IPOOJIEMBI
IIpenoJaBaTeeM;

- CaMOCTOSATEIbHYIO IIOMCKOBYIO JAEATEIbHOCTh B pEIICHHHM Y4eOHBIX Hpoliem,
HaIIPaBJIIEMYIO [IPENI0JaBaTENEM;

- CAMOCTOSITENIbHOE PEIICHHE MPOOJIEM CTYICHTAMH 1101 KOHTPOJIEM ITPETIo1aBaTeIs.

Peanu3anus WHHOBAaIlMOHHBIX METOJOB OOYYE€HHS BO3MOXHA C HCIOJIb30BAHUEM
CJIEIYIOINX IPUEMOB:

- MHCTPYKTaX CTYIEHTOB IO COCTABJICHMIO TaOJUI], CXEM, TpaQUKOB C MPOBEIECHUEM
MOCJIEYIOLIET0 UX aHAIN3a;

- IPUMEHEHHE PpEKOMEHJALMH 110 COCTaBICHUIO TE3UCOB M KOHCIIEKTOB IIO
IIPOYUTAHHOMY MaTepuay;

- PAcKpbITHE INpENoAaBaTesieM IPUYMH M XapaKTepa Heynad, BCTPEYAIOLIUXCS IPU
pelieHuu npoosem;

- IEMOHCTpALUs abTEPHATUBHBIX MOAXO0/I0B K PEILIEHUIO KOHKPETHON ITPOOJIEMBI;

- AHAJIU3 MOJIYYEHHBIX PE3YJIbTATOB U OTHICKAHHUE TPaHUIL] UX IPUMEHUMOCTH;

- HCTI0JIb30BaHME 3a1aHUH 11 CaMOCTOSITEIbHOM pabOThI ¢ U30BITOUHBIMU TAHHBIMH.

6 YueOHo-MeTOANYEeCKOe 00ecneueHre CAaMOCTOSITE/IbHOI PadoThI 00yYalouIuXcst
[IpencraBieHo B mpuaoxxeHuu 1.

7 OueHoYHbIe cpeIcTBA VISl NPOBEAEHUS MIPOMEKYTOYHOM aTTecTAluH
[IpencraBieHb! B IPHIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H MH(OPMAIHOHHOE 00ecneyeHne TUCIIUIJIMHBI (MOTYJIfA)
a) OcHOBHas JInTepaTypa:
1. OcHOBBI METAITYPrHYECKOT0 TIpon3BoAcTRa : yueOHuk / B.A. burees, K.H.



Bno-sun, B.M. Konokonsres, B.M. Canranuk. — Cankr-Ilerepoypr : Jlans, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — Tekcr : 31neKTpOHHbBIH // DieKTpOHHO-OMOIHOTEYHAs CHCTeMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165 (mara obpamienus: 19.11.2019). —
Pexxum noctyna: aJist aBTOpU3. MOJIb30BATEIICH.

0) JJlonosHuTeIbHAS JINTEPATypa:

1. Usne, C.A. Meramnypruyeckue TEXHOJIOTHMH. MeTamnyprus 4€pHBIX METAJIOB .
yuebnoe mocodue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — TekcT : 3neKTpoHHbIH // DiekTpoHHO-0MOInOTeUHast cucTemMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/108106 (mara ooparenus: 19.11.2019). — Pexum
JIOCTYTIA: A7l aBTOPH3. TIOJIb30BaTENCH.

2. be3ooponos, FO. H. MapkupoBka craneii u ciuiaBoB: YuedHnoe nocooue / be3do-pomos
I0.H., T'amuaxmeroB P.H., Yanxkun W.A. - Kpachosp..CO®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekct : AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378 (mara obpamenwus: 19.11.2019)

3. CnenuaibHble cTaild U ciuiaBbl: YuyeOHoe nocodue / Kosanesa A.A., Jlonmatuna E.C.,
Anuxuna B.U. - Kpacnosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anextponHbid. - URL: https://new.znanium.com/catalog/product/967770 (nara oOparieHus:
19.11.2019)

4. Mapuenko, H.B. Meramnypruueckoe ceipbe : yue6. mocooue / H.B. Mapuenko, O.H.
KogstyH. - Kpacnosipck ; Cub. denep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
anextponnbii. - URL: https://new.znanium.com/catalog/product/1031871 (nara o0-parieHus:
19.11.2019)

[lepnonnueckas nevats (GKypHaJIbI):

1. HayuHo-TeXHHWYECKMH U TPOM3BOJCTBEHHbIM KypHan «Metamtypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuHo-TeXHWYECKHH, MPOU3BOJCTBEHHBIH M y4eOHO-METOAMUYECKUI KypHAI
«IIpousBomactBo npokatay. — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsrii KypHaJ «Ye€pHsble METAJLIIBD. — URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (>xypHan XuMUYeCKO#l TEXHOJOTHH U
metautyprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayunsnii oxypHan «Bectanuk MITY wum. TI'.M. HocoBa». - URL:
http://vestnik.magtu.ru/

6. Cnenuanu3upOBaHHBIM HAayYHO-TEXHUUYECKUH KypHas «JIuTeliHoe MpOu3BOACTBO. —
URL: http://www.foundrymag.ru/

7. Hayuno-Ttexanueckuit JKypHaI «JInrenmuk Poccunmy. — URL:
http://www.ruscastings.ru/work/396/6988

B) MeTonnueckue ykazaHus:

1. CenuBanoB B.H., CronsapoB A.M. N3yueHue ncreueHus CTajaud U3 KOBILA HA MOJEIH:
MeTtoauueckue yka3aHusl AJisl BBIIOJIHEHHS JJabopaTopHOM padoThl o quciuminHe «Pas3nuBka u
KpUCTAJUIM3allUsl  CTallk» [ CTyIEeHTOB cnenuanbHoctd  22.03.02  cnenuanuzanuu
«Metamnyprus cranuy: Marautoropck, MI'TVY, 2016. § c.

2. CromapoB A.M., CenuBanoB B.H. M3yueHue BHYTpEHHEro CTPOEHMsI CTaJbHOMI
HETIPEPBHIBHO-IUTOW 3aroTOBKH: METOIWYECKHE YKa3aHUsl 110 BBIMOJHEHUIO JIAOOpaTOPHOU
paboTel Mo gucHumuinHe «Pa3nuBKa W KpUCTAITU3ALUs CTaldM» JJIA CTYICHTOB HAIpaBIICHUS
22.03.02 «Metamnyprusi» kBampukanuu «0akaiaBp» — MarHuTOropcK: u3a-Bo MarHuToropck.
roc. TexH. yH-Ta uM. I'.11. Hocosa, 2016. 19c.

r) [IporpammHoe odecneuenne u UHTepHeT-pecypenl:

IIporpammHoe odecrieueHue


https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://new.znanium.com/catalog/product/967770
https://new.znanium.com/catalog/product/1031871
http://www.metallurgizdat.com/index.php
http://www.nait.ru/journals/index.php?p_journal_id=7
https://www.rudmet.ru/catalog/journals/5/
https://dl.uctm.edu/journal/web/home
http://vestnik.magtu.ru/
http://www.foundrymag.ru/
http://www.ruscastings.ru/work/396/6988

Haumenosaunue 110 No norosopa Cpok neicTBus JIMIEH3UU
MS Windows 7
Professional (aiis J1-1227-18 01 08.10.2018 11.10.2021
KJ14CCOB)
MS Off_lce 2007 Ne 13501 17.09.2007 0eccpovyHO
Professional
7Zip cB000THO pacrnpoctpansemoe 110 0ECCPOUHO
FAR Manager cB000THO pactpoctpansemoe [10 0ECCPOUHO

IIpodeccuonanbHble 0a3bl JAHHBIX M HH(OPMaNMOHHBIE CIIPABOYHBIE CHCTEMbI

Hassanue xypca

CchUIKa

OnekTpoHHass 0a3a MNEPUOAMYECKUX HU3JAHUIN
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HammonansHas
nH()OpMAIIMOHHO-aHATTUTUYECKAasT CHUCTeMa —
Pocculickuii HMHIEKC HAy4YHOI'O ILMTHPOBAHHUS

URL: https://elibrary.ru/project risc.asp

[Touckosas cucrema Akagemust Google (Google
Scholar)

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

Nudopmarnmonnas cucrtema - ExmHoe OKHO
JOCTYIA K HHPOPMAIIMOHHBIM pecypcam

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

Poccuiickas ['ocynmapctBenHas OuGnHoTexa.
Karanoru

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

DnekTpoHHBIEe pecypcbl oubmroreku MI'TY um.
.. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9 MartepuaJbHO-TEXHHYECKOe O0ecneuyeHre U CHUTITHHBI (MOTYJIsT)

MaTepI/IaJ'IBHO-TeXHI/I‘—IeCKOC obecneueHue JUCIIMITIIIMHBI BKIIIOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

1. Yuebnas aynuTopus Ui IPOBEACHHS 3aHATHI JIEKIIMOHHOTO THIIA OCHAIIICHA!

- TeXHUYECKHUMH CpEICTBAMU OOyueHHs, CIyXallUMU [JIsl TpeJCTaBieHHs Yy4eOHOM
uHpopManuy OONBUION ayAUTOPUHU: MYJIBTUMEAUWHBIMU CpEACTBA XpaHEHHUs, Mepelayd U
npecTaBiIeHus yaeOHON HHpOpMaIINH;

- CTIeIUATN3UPOBAHHON MEOETIbIO.

2. VYueOHas ayauTopus IS TIPOBENEHUS JIAOOPAaTOPHBIX 3aHATHUH OCHAIIeHa
71a00paTOPHBIM 00OPYAOBAHHEM:

- YCTAaHOBKH 10 MOJEJIMPOBAHUIO CTAJICIUIABUIIBHBIX IIPOLIECCOB;

-MOZENIN JJIsl M3Y4YEHHs] ONTHMAJIBHOIO pPEXHMMa 3arpy3kd MaTepualoB B I€Yb U
ONITUMAJILHOTO paclpeieICHUEM CJI0s IIMXTOBBIX MaTEpHAJIOB Ha KOJIOIIHUKE;

- MOJIETIb JJISl U3Y4EHUS (PU3MYECKOTO COCTOSHUS 30HBI TOPEHUS;

- MOJIENH JJIsl U3YYEHUs YCIOBUN HENPEpBIBHOIO JIBUKEHUS MaTepUalOB B JTOMEHHOH
MI€YU ¥ ONPEAEIIAIOIIEN POJIM CUIIOBOIO B3aUMOIEHCTBHS IOTOKOB IIMXTHI U ra3a;

- YCTAaHOBKH JUIs U3yYeHHs (PU3NUECKUX CBOWCTB MaTEpHAJIOB;

- MOJIEJIM 110 U3YyUYEHUIO POBHOCTH CXO/1a IINXTHI;

- CHIEIUATM3UPOBAHHON MEOEIIBIO.

3. YuebHast ayauTopus AJisl TPYNIOBBIX U MHIWBUAYAIBHBIX KOHCYJIbTAIUN, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUYHOM aTTECTalluU OCHAILEHA:

- KOMIIBIOTEPHO# TexHHKO# ¢ makeToM MS Office, ¢ mogxirouennem k cetn «HTEpHETY
U C JOCTYIIOM B JIEKTPOHHYIO HH(OPMALIMOHHO-00Pa30BaTENIbHYIO Cpey YHUBEPCUTETA;

- CIELIMATIM3UPOBAHHON MEOEbIO.

4. TTomeneHue JUIsl CaMOCTOSATENIbHON pabOThI OCHAIIEHO:

- KOMIIBIOTEPHO TexHHKOM ¢ makeToM MS Office, ¢ mogxirouennem k cetu «HTEpHET)
U C JOCTYIIOM B JIEKTPOHHYIO HH(OPMALIMOHHO-00Pa30BaTENIbHYIO CPEy YHUBEPCUTETA;

- CIIELIMATTU3UPOBAHHON MeOEbIO.

5. Tlomemienne nans XpaHeHHs U NPOQUIAKTUYECKOrO OOCITYXHBaHUS Y4eOHOTrO
000pyI0BaHUS OCHAIIICHO:

- CIIeUAIN3UPOBAHHON MEOEbIO: CTeNIaKaMy JJIsl XpaHEeHHsl y4eOHOro 000py/10BaHMS;

-UHCTPYMEHTaMHU JUIsl PEMOHTa yueOHOro 000py10BaHUs;

- ikadaMu 111 XpaHeHUs! y4eOHO-METOAMYECKON TOKYMEHTALUU U MaTepHaJIOB.



IIpunoxenue 1
6 YueOHO-MeTOAUYECKOE O0ecTedeHHe CAaMOCTOSITeIbHOI padoThl 00y4aroMXCs

AyauTopHasi caMOCTOSITeJIbHasI paboTa 00yJaroIIMXcsi OCYIIECTBISICTCS Ha J1a0OPaTOPHBIX
3aHITHUSIX B BHJIC BBIIOJIHEHUS JIA0OPATOPHBIX PabOT U pelieHus 3a/1ad, B KOTOPBIX COYETAIOTCS
AJIEMEHTHI TEOPUU M TPAKTUKU CTAJICTUIABHIIBHBIX MPOIECCOB, MO 33JIaHUIO0 U IO KOHTPOJIEM
MIpeToaBaTeNs.

BueayauropHasi camocTosTeNbHass paboTa OOYYalOUIMXCS OCYIIECTBIISIETCS B BHUJC
M3y4deHHs yueOHOHU IMTepaTyphl 10 pa3zesiaM AUCIUILTHHBI.

Bomnpocs! u 3aganust 11 1a00paTOPHBIX 3aHATHH U IPOBEICHUS CAMOCTOATENBHOM PadOThI
1o quciumuiiie «OCHOBBI MeTAJLTYPruyeckoro mNpou3BoACcTBay OMyOIMKOBAHBI B CIIETYIOIIEM
y4e0HO-METOTUIECKOM 00€CTICUeHUH:

1. CenuBanoB B.H., CronspoB A.M., Macansckuit C.C. MoaenupoBanue oOpa3oBaHUs
yCaJIOYHON PAaKOBHHBI B CTANIbHBIX CIHTKaX / MeTronudeckue yKa3aHUS IO BBITIOJTHEHUIO
nabopaTtopHoi paboThl Mo AUCHUIUIMHE “OCHOBBI METALTYPrHYECKOTO MPOU3BOACTBA” IS
ctyneHToB HanpasieHus 22.03.02. — Maruauroropek: MI'TY, 2017. —7c.

2. CenmuBanoB B.H., CtonsipoB A.M. ®usnueckoe MOJEIUPOBAHUE KPHUCTALIU3AIIUU
CTaNbHOTO cUTKa / MeToauuyeckue YKa3aHHs Ui BBITOJHEHHS J1a0OpaTopHOM paboTHI 1Mo
muctuminHe “OCHOBBI METAJUTYpPTHUYeCKOTrO MPOM3BOACTBA” JUId  CTYJACHTOB  HaIpaBlICHUS
22.03.02. — Marnuroropck: MI'TY», 2017. — 12c.

3. CemuBanoB B.H., Ctonmspor A.M. CTpoeHue CTaldbHBIX CIUTKOB / MeToaudeckue
yKa3aHus K  JIaDOpaTOpPHBIM 3aHATHSAM MO JUCHUIUIMHE “OCHOBBI METAJLTyprHuecKOro
MpOU3BOJACTBA” JUIsi CTyAeHTOB HampasieHus: 22.03.02. — Maruautoropck: MI'TY, 2014. —
8c.

IlepedyeHnb J1aboOpPaTOPHBIX PAOOT MO AUCHUIJINHE

WHcTpykTaxk 1o  TexHUKe Oe3omacHOCTH B JabOpaTopuu  MOJEJIMPOBAHUSA
CTaJICTIJIAaBUIIBHBIX MTPOIIECCOB.

JlabopaTtopnasi padora Ne 1 MonenupoBanue oOpa3oBaHHs yCaJOYHON PaKOBUHBI B
CTaJIbHBIX CIIMTKaX

JlabopaTopHas padora Ne 2 VI3yyeHue KpUCTAIIIMYECKOTO CTPOEHHSI U MAKPOCTPYKTYPBI
CTaJIbHBIX CIIUTKOB;

Jlaboparopnas paGora Ne 3 li3yueHue KpUCTAIUIMUECKOIO CTPOEHHUSI U MaKpOCTPYKTYpbI
HEMPEePHIBHOJIUTHIX 3aTOTOBOK;

OueHoYHBIE CPeICTBA AJS TEKYIIEro KOHTPOJISl YCIeBaeMOCTH, IIPOME:KY TOUHO
aTTecTAlMU M0 UTOraM OCBOEHUS JUCUHUILIUHBI:

[IpomexyTounslif 3auet. CTpyKTypa MPOU3BOJICTBA YEPHBIX METAJIJIOB U 3aJ]a4l
METaJUTyprH4eCcKoro npoussoacTea. [IpuMeHenue xkemnesa u ero crnaBos. Pazsutue
METaJUTyprUYeCKON MPOMBIIUIEHHOCTH. POJIb METAJITIOB B COBPEMEHHOM IIPOMBIIIUIEHHOM
pou3BoJcTBE. ChIppEBbIE MaTEpHaIIbl JOMEHHOH IJIABKU U UX ITOATOTOBKA.

Bomnpock! k 3amure 1adopaTopHoi paboThr Ne 1:

1.YTo Takoe ycaaka ctaiau?

2.Yto Takoe ycaio4Has pakoBUHA?

3.0t yero 3aBUCUT 00BEM YCaTOYHON PAKOBUHBI?

4.011HaKoB 11 00BEM yCaJ0YHON PaKOBHHBI B CIIMTKAX, OTIUTHIX B orbiTe No 17

5.Kak BrnusieT yrersieHue U 000rpeB BEPXHEHW YacTH CIUTKA Ha OTHOCUTENbHYIO TITyOUHY
yCaJ04YHOM paKOBUHBI U BBIX0J1 roHOr0? KakoB MeXaHU3M 3TOr0 BIUSIHUS?

6. OnuHaKoB JI1 00bEM YCaJ0YHON PaKOBUHBI B CIIUTKAX, OTJIUTHIX B OMbITe No 27

7.Kak BIUSET OTHONICHHWE BBICOTHI K IIUPHHE CIUTKA HAa OTHOCUTEIBHYIO TIYOHHY
yCaJI0YHON paKOBHHBI U BBIXOJ TOJAHOr0? KakoB MeXxaHW3M 3TOTO BIMUSHUA?




8.O1nHaKOoB 71 00BEM yCaJOUHON PAKOBUHBI B CIIUTKAX, OTJIUTHIX B ombiTe Ne 37

9.Kak BiMsieT ymmpeHHe CIUTKAa Ha OTHOCHUTEIbHYIO TNIYOMHY YCaJOYHOW paKOBUHBI?
KakoB MexaHu3m 3Toro BiusHue?

10.Kaxk Biusier hopma yca04HON paKOBUHBI HA BBIXOJ] TOJHOTO MeTasuia?

Bomnpocs! k 3amuTe 1abopaTopHOii paboTsl Ne 2:

1. YTo BXOAMT B NOHATHE "KPUCTAJUINYECKOE CTPOECHUE" CTAIBHOIO CIIUTKA?

2. Yto Takoe "KpuUcTajuinuecKkas 30Ha" CTajabHOIO CJIUTKA?

3. Kakue KpHCTaJUIMUECKHE 30HbI HMEIOTCS B CTAJIbHBIX CIWTKAX M Kak OHH
pacnosararorcs?

4. Yto BXOAUT B MOHATHE "MaKpOCTPYKTypa CTAIbHOIO CIUTKA"?

5. Yro Takoe ycamodHas pakOBHHA U KaKOBa MPUYKHA €€ 00pa3oBaHMs?

6. B kakux ciuTKax MOKET OBITh yCaJ04YHAasl paKOBHHA M TJI€ OHA pacroiaraercs?

7. B KakuxX CIUTKaxX ycaJlouHas paKOBUHA OTCYTCTBYET M OYEMY?

8. B Kakux clIMTKaX UMEIOTCS ra30Bbl€ My3bIpU U NTOYEMY OHHU 00pa3yroTcs?

9. Kakue razoBble Ny3plpd HMMEKOTCA B CIWTKE  KHUISIIEHM CTaIM W KAaK OHU
PacCIOIOXKEHBI?

10. B ueM oTiiMyre MakpOCTPYKTYpbl CIMTKOB KHUIIALICH CTalld  MpPU MEXaHUYECKOM U
XMMHUYECKOM 3aKyIOpUBaHUU?

11. YTo mporcxoauT ¢ Ta30BbIMU MY3BIPSIMU CIUTKA KUIISILIEH CTAIM MPU MPOKaTKe?

12. Kakyro MakpoCTpYKTypy UMEET CIUTOK IOJYCIIOKOMHOM cTanu?

13. UTo mpouCXOAUT C Pa3IMYHBIMU HapyHIeHUSMH  CIUIOUIHOCTH  MeTajula MpHU
MIPOKATKE CIUTKA MOJYCIIOKONHON cTannu?

Borpocs! k 3ammre 1abopatopHoi padoTsl No 3:

1. Kakue kpucTtaimnyeckue 30HbI UMEIOTCS B HETPEPHIBHOIUTON 3arOTOBKE U KaK OHU
pacronararoTcsi?

2.Yro mpencraBusieT co00i CTPYKTypa TPAaHCKPUCTAJUIM3AIMH U 1JIs1 KAKUX 3arOTOBOK OHA
xapaktepHa?

3. Kakum oOpa3zomM mpu HM3y4eHHH TMOIMEPEYHOr0 TEMIUIETa OMPEACINSIOTCS CTOPOHBI
MaJIoTO U OOJIBIIOTO PagWyCOB 3aroTOBKH, OoTiuToM Ha MHJI3 ¢ M30THYTOM TEXHOIOTUUYECKOM
OCBI0?

4. B 4yeM CXOXECTb MaKpOCTPYKTYpbl COPTOBOM U CJII00BOM HENPEPHIBHOIUTHIX
3aroTOBOK?
5. B uyem otauume MakpOCTPYKTYpPhl COPTOBOM U CIIIO0BOM HEMPEPHIBHOIHUTHIX
3aroTOBOK?
6. Kak ornmuaercs MeTayil, OTJIMTHIA HENPEpHIBHBIM U OOBIYHBIM CIOCOOaMH, IO
XMMHYECKON HEOJHOPOIHOCTH?
7. KakoBbl  NpPUYMHBI  OTJIMYMS  XUMHYECKOW  HEOAHOPOJHOCTH  MeTajula
HENPEPHIBHOIMTOMN 3arOTOBKU U OOBIYHOTO CIIUTKA?
8. Kakue snemMeHThl 30HAJIbHONH XMMHYECKON HEOJHOPOJHOCTH HambOoJee XapaKTepHBI
JUIsL HETIPEPBIBHOJIUTON 3arOTOBKU?
9. Kakue moBepxHOCTHBIE A€()EKTBI MOXKET HMETh HENPEPHIBHOJIUTAS 3arOTOBKA?
10. KakoBbI TpUYMHBI BOSHUKHOBEHHSI KJKIOT0 BU/1a TOBEPXHOCTHBIX J1€(PEKTOB?
11. Kakue BHyTpeHHHE 1e(PEKTHI MOXKET UMETh HETPEPHIBHOJINTAS 3aTOTOBKA?

Ycrubiii onipoc. JlomenHsi niporece. [Ipoiieccel B ropHe TOMEHHOM MeYH.
Pacnipenenenue matepuanoB Ha KOJOIIHUKE TOMEHHOM NIeuu Ipu 3arpy3ke. [loBenenue
MIPUMECHBIX JIEMEHTOB UyT'yHa: BOCCTAaHOBJIEHHE MapraHiia, KpeMHus, ¢pocdopa, BaHaus U
tuTaHa. YyryH u ero kauecto. O0pa3oBaHue 4yryHa. Bujbl 4yryHOB, BBIIJIABIISIEMBIX B
noMeHHbIX nevax. [loBeaeHue cepsl B JoMeHHOM tu1aBke. OCHOBHAs peakius aecyiabdypanuu B
TOpHE NeYr ¥ BHEJOMEHHAs Jecyabyparius.

IIpumep KOHTPO/IBLHOU PadOThI:




1)
2)

3)

Bapuant Nel

B Cpejie 2JIEKTPOHHBIX Tabmui EXcel paccunTath HCXOHBIN COCTAB HIMXTHI IS BBITUTABKH
CTaJl B KMCJIOPOJHOM KOHBEpTEpe (MCXOHBIE TaHHBIC TI0 BApUAHTaM);

CpPaBHUTH TEXHUKO-DKOHOMHUYECKHE MOKa3aTeau paboTel foMeHHbIX nieueit Ne§ (¢ b3Y) u
Ne 4 (koHyCHOE 3arpy304HO€ YCTPOHCTBO);

HCTIONB3Ysl makeT «OmnucarenbHasl CTaTUCTHKAY» MpOaHaIu3upoBaTh BbIOOPKY m3 1300
m1aBok B KKII.
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7 OueHo4HbIE CpeACTBA /IJIsl NPOBEIeHHS NPOMEKYTOUYHOM aTTeCTAIMU
a) Ilnanupyemoie pe3yromamul 00yueHUsA U OUEHOYHBLE CPEOCMEa 01 NPOGEOCHUS NPOMENCYMOYUHOU AMMECMAUUU:

CTpyKTypHBII
JJIEMEHT
KOMITETCHITHH

[Tnanupyemble pe3yabTaThl 00ydeHHs

OIIK-2 - roTOBHOCTBHI0 KPUTHYECKH OCMBICJIMBATH HAKOIIEHHBIH

ONBIT, U3MEHATH NPH HE00X0AUMOCTH NPOoPuIbL cBoeil mpodeccHOHATLHON

AeATeJIbHOCTH
3HaThb OCHOBHBIE XapaKTEPUCTUKU POITYKTOB Ilepeuens meopemuueckux 60npocoe K IK3AMeEHy:
YEepHOI U BETHOM METaJLTypruu: 1.  Posnb yepHBIX METAIIOB B c(hepe YeT0BeUeCKOM AeITeTbHOCTH
9YyryHa, CTaiu, (heppocIIaBoB, 2. Yro takoe uyryH?
ANIOMUHMSL, METU, HUKEIIS; MECTO 3.  OO6mas cxema NPOU3BOJICTBA YEPHBIX METAILIOB.
MPOM3BOJICTBA YEPHBIX METAJIOB B 4, OCHOBHOE pa3Inu4Ke YyryHa u cTajiu?
cdepe 4enoBeYeCKOM NesITeNIbHOCTH; 5. Yro Takoe ctanp?
TpeOoBaHUs K IPOPeCCHOHATILHON Kaxue cranennaBuibHble arperatbl MOI'YT UCIIOJIb30BATHCS AJIs1 BBIIIABKU
NEeSTENBHOCTH PaOOTHUKOB YepHOU cranu?
MeTaJTypruu 6.  HasoBuTe mMXTOBBIE MaTepUANbI, KOTOPHIE HCIIOIB3YIOTCS TIPH
BBITJIABKE CTAJH B KUCIOPOAHOM KOHBEPTEPE.
7. HazoBuTe mMXTOBBIE MaTepHAIIbI, KOTOPHIE HCIIOIB3YIOTCS TIPH
MIPOU3BOJICTBE AIIOMUHMSL, ME/IU, HUKEJIS.
8.  Kaxkwue arperarbl HCHIOIB3YIOT P MPOU3BOICTBE IBETHBIX METAIIIOB?
9. B 4em ocHOBHBIE OTIMYHUS METAILTYPTHH YEPHBIX U IIBETHBIX METAJIOB?
10. TpeboBaHus K MPOPECCUOHATBHOMN JEITEILHOCTH PAOOTHUKOB YSPHOM
METaJLTypruu
YMmets OnenuBarb (bU3uKO-MeXaHUYEeCKHe Ilpakmuueckue 3a0anus:
CBOMCTBAa MaTepuajioB U  MPOJYKTOB - OIPENIeNUTh OKUCIUTENbHYIO CIIOCOOHOCTh arjiomepata, coaepxarero 60 %
METaJUTyprU4€CcKOro MPOU3BOACTBA; [Feosu 1 15 % FeO.
paborath ¢ uHbOpMAIMEH O Tpoleccax U - OMPENENUTh OKHUCIIMTEIBHYI CIHOCOOHOCTh OKAWHBI, coaepskariei 70 %
arperaTax IpPOU3BOJCTBA;  KPUTHUECKH [FEosw 11 73 % FeO.

OCMBICJIIMBATh COCTOAHUE U IIYTH Pa3BUTHUA
MCTAJUIYPTHUYCCKOI'O IPOU3BOJICTBA

- CKOJIbKO U3BecTH, coeprkaieii 85 % CaO, notpedyercs /Uisl OlLIaKOBaHMS]
0,7 % Si B 300 T »KHIKOr0 MeTaJLIa, €CJIM OCHOBHOCTH IIIaKa-3,5 ?

- Ha CKOJIBKO IIOBBICUTCA OCHOBHOCTBH IIlJIaKa, €CJIM K 35 1 n1jIaKa,




CrpyKkTypHBIi

3JIEMEHT [Inanupyemsble pe3ynbTaThl 00ydeHUS
KOMTIETCHITHH
conepxkariero 43 % CaO u 13 % SiO2 no6aButhk 7 T u3BecTH, coaepxkariieii 87 %
CaO u 2 % SiO, ?
Bnanets OCHOBHBIMU METOZaMU aHAJIM3a HAy4YHOU 3aoanusn na peutenue 3a0au u3z npogheccuoHaIbHOll odnacmu:

JUTEPaATyphI B obnactu
METaJUTyprHYeCcKOTOo IPOU3BO/ICTBA;
po(eCCHOHANBHBIM SI3BIKOM B 00JIaCTH
TEOPUH METAJUTypPTUUECKHUX TPOIECCOB

—B Cpe/ie ANIEKTPOHHBIX TabuuI EXcel paccunTarh HCXOMHBINA COCTAB IIMXTHI IS
BBIMJIABKM CTald B KHCIOPOJHOM KOHBepTepe (MCXOAHBIE JaHHBIE IO
BapHaHTaM);

—CpPaBHHUTH TEXHUKO-YKOHOMHUUYECKHE MMOKA3aTeH PabOThl JOMEHHBIX meueit No§
(c B3Y) u Ne 4 (konycHOE 3arpy304HO€ yCTPOKCTBO);

—HUCToNb3ys makeT «OnucarenbHasi CTAaTUCTUKA» MPOAHATU3UPOBATH BHIOOPKY
u3 1300 mraBok B KKII,

OIIK-3 - crnoco0HOCTHIO

0CO3HABATh COLHAJIBLHYIO 3HAYHMOCTH CBOeii Oyayuieii mpodeccun

3HaTh

Pons meTamtyprum B pa3zBuTHR
o0111ecTBa 1 YKOHOMHUKH CTPAHBI,
peruoHa u ropoyia. CoBpeMeHHOe
COCTOSTHUE METAJUIypruuecKoi OTpaciIu.
[TpoOnembl U NEPCHEKTUBBI Pa3BUTHUS
METaJUTypruy ropoJia, peruoHa, CTPaHBI
1 3apyOeKbs.

Ilepeuenvy meopemuueckux 60npocoe K IK3AMeHy:

1. O0mas  cxema  TpPOM3BOJCTBA  YEPHBIX  MeTawioB.  Mecrto
METaJTypruuecKoil MPOMBIIIEHHOCTH B 9KOHOMUKE CTpaHbl U MHUpa B I€JIOM

2. IlepcieKTHBBI M MOTEHIMAN PA3BUTHUS PA3BUTHUS YEPHOH MeETaJLTypruu
PO

3. XUMHUYECKHUI COCTaB KeJle3HbIX pya. TpeOoBaHUs K KaUeCTBY KeJIE3HBIX
pya 1 HEOOXOAUMOCTb OJTOTOBKU UX K JOMEHHOMH IJIaBKe

4. Tumbl >KeNe3HbIX pyd MO pynooOpasyromemy MuHepany. OCHOBHBIE
MECTOPOKICHUS JKEIE3HBIX PYI.

5. ®@arochl AOMEHHOM IMJIaBKU, TEXHOT€HHOE ChIPhHE.

6. CriocoObl TOATOTOBKM pPyA K JoMeHHOM miaBke. Ha3Hauenue u
XapaKTEPUCTHKA CITIOCOO0B OKYCKOBAHUS JKEJIE€30PYAHBIX MaTepHaoB.

7. CyILIHOCTH arJoMepaloHHOI0 Ipoliecca.

8. IlpsMmoe W KOCBEHHOE BOCCTAaHOBJCHHE OKCHIOB. (COOCHHOCTH.
[Toxazarenu. CpaBHEHHUE NPSIMOTO U KOCBEHHOT'O BOCCTAHOBJICHHSI.

9. BoccraHoBieHHE KpEeMHUs, MapraHIia, BaHAAWsS U TUTaHa B JOMEHHOU

IICYH.




CrpyKkTypHBIi
JJIEMEHT

KOMIICTCHIINH

[Tnanupyembie pe3ynbTaThl 00yICHUS

10. O6pa3oBaHue YyryHa B IOMEHHOU nieur. BUIbl 4yTyHOB, BBITUTABIISIEMBIX
B JIOMEHHBIX Teyax.

11. [[nakooOpa3oBanue B 1oMeHHOU neuu. [lepBUYHBIN, MPOMEKYTOUHBIH,
KOHEUYHBbIH 1utak. CocTaB KOHEUHOro IuIaka. TpeOoBaHUs K IIJTaKaM.

12. [loBenenne w OamaHc cepsl B JOMEHHOW Tieud. BHemomeHHas
necynbdypanus yyryHa.

13. OCHOBHBIE TIyTH W CIIOCOOBI CHMKEHHUSI pacxoja KOKca IMPHU BBITUIABKE
qyT'yHa.

14. OO611ee yCTpONWCTBO U COCTaB KOMITJIEKCA TOMEHHOM TIEUH.

15.  Beimyck u yoopka NpoAayKTOB IJIaBKu. JINTeHHBINA ABOD.

16. Bunbl cTanm 1o cTeneHu pacKUCIECHHOCTH

17. Uto Ha3bIBaETCS PACKUCICHUEM CTaTH?

18. Kakue matepuralibl Ha3bIBalOTCS METATIMYECKOM MMXTON?

19. Kakue marepuaiibl Ha3bIBalOTCS HEMETAIIIMUECKON IIUXTON?

20. N3 kakX OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJeIJIaBUIbHBIN IITaK?
21.  Uro Ha3pIBaeTCS OCHOBHOCTHIO ILITaKa?

22. Kak Ha3pIBaeTcs cTanb ¢ pa3inyHON CTENEHBIO JIETUPOBAHUS?

23.  Kaxwue craneriaBuiIbHbBIE arperaTbl MOTYT UCTIONIB30BATHCS TS
BBITJIABKH CTaJIH?

24.  Hapucyiite cxemy npoduiisi KHCIOPOJIHOTO KOHBEPTEPA.

25. Ha3zoBuTe muxToBble MaTepHalibl, KOTOPBIE UCIIOIB3YIOTCS MIPH
BBIIJIABKE CTAJIM B KUCJIOPOAHOM KOHBEPTEPE.

26. Kakue n3BecTHbI pa3HOBHIHOCTH KOBILIEBON 00pabOTKU cTamu?

27. [lepeuncnure ocHOBHBIE pazHoBUAHOCTH MHII3.

28. [louemy onna u3 paznoBugHocteit MHJI3 HazbiBaeTcs paguaibHOM?

29. Kakue npeumyiiecTBa UMeeT HENPEPHIBHAS pa3IMBKa CTaIU MEPE]]

paSHI/IBKOﬁ B I/I3J'IO)KHI/II_ILI?

YmeTh

Oco3HaBath CONMAJIBHYIO 3HAYNMOCTDb

Ilpakmuueckue 3a0anus:




CrpyKkTypHBIi

3JIEMEHT [Inanupyemsble pe3ynbTaThl 00ydeHUS
KOMIETEHINH

npodeccun metatypra. Beinensts 1. [arb xapakrepuctuky npogeccun «MeTtamtypr»;

CBOE IOJIOKEHHUE CPENU APYTUX 2. Onpenenuth (PYHKIMOHAI CHELMAINCTAa METALTYpPruyecKo obnactv B

npodeccuii. I3smensaTs npoduib cBoeit pamMKax KOHKPETHOI'O METAJLTYPrUYE€CKOr0 IPEATIPUA T,

paboThI B mporecce npoheccuoHaIbHON 3. IlpuBectu IIPUMEPBI MHTETrpaluu KOMIIETCHIINN

NeSITEIbHOCTH. CHelUalicTa-MeTajulypra B Jpyrue oO0JacTM HayKu U TEXHHUKH
(MaTepuanoBeicHUE, MAIIMHOCTPOSHHE U JIp.)

Bnanets WNudopmanueit o CbIpbeBbIX U 3adanusn na peutenue 3a0au u3z npogheccuoHanIbHOl odracmu:

TEXHUYECKHX 0azax
METaJUTypTHYECKOT0 IIPOU3BOACTBA.
HaBblkamu norcka Hay4HOU U
TEXHUYECKOH MH(pOpMAIIH 1O
HarpasJeHuI0 «MeTamryprus».

1. OxapakTepu3oBaTh XUMUYECKUI COCTAB )KEIE3HBIX PY/I.

2. O06o03HaYNTH TpeOOBaHUS K KAYECTBY JKEJE3HBIX Pyl W HEOOXOIUMOCTH
MOJIFOTOBKU UX K JIOMEHHOM TUTAaBKE;

3. KnaccuduuupoBaTb TUIIBI XKEJIE3HBIX Py MO PyJ000pa3yIoLeMy
MuHepay. OCHOBHBIE MECTOPOXKICHHUS KEIC3HBIX PY/I.

4. Ha3BaTh HIUXTOBBIE MaT€pPHUAIIbI, KOTOPbIE HUCIIONb3YIOTCS NP BBIILJIABKE
CTaJli B KHCJIOPOJHOM KOHBEpTEpE.

5. CoctaBuTh 0030p KOMIUIEKCHOTO, 3a0aJlaHCOBOI'0, TEXHOI'€HHOE CBIPbS B
METAJLTyPTUYECKOM TIPOM3BOJCTBE HCIIOIB3Ys] B KAUECTBE HCTOYHUKOB
yueOHYI0, HAYYHYIO U CTIPAaBOUHYIO JIUTEPATYpPy, a Takke HH(DOPMALIUIO U3
AJIEKTPOHHBIX OUOTUOTEK.

IIK-10 - cmoco0HOCTHIO

OCYIIECTBJIATD U KOPPEKTUPOBATD TCXHOJOTHYCCKHE IMPOHECCHI B METAJUIYPIru H MaTepnanooﬁpaﬁoTKe

3HaTh

OcCHOBHBIE 3aKOHOMEPHOCTH (HU3HUECKHUX,
(UBUKO-XUMHUYECKUX U TETUIOBBIX
MPOLIECCOB; OCOOEHHOCTH KOHCTPYKIIUU
arperaToB, CpPeJCTBa KOHTPOJIS U
yIpaBICHUS METAJUTYPTHYECKUM
MIPOU3BOJCTBOM

Ilepeuens» meopemuueckux 60npocos K IK3aMeHy:

1. Topenue yrneposaa y ¢pypMm U cocTaB rasza no JUiMHe (ypMEHHOTO oyara.
M3MeHeHue cocTaBa rasa 1o BbICOTE IEUH.

1. IIpotuBoTOK MaTepuasioB U ra3oB B JOMEHHON mnieuu. IlpuuunbI
OITyCKaHUsl MaTEPHUAJIOB B TOMEHHOM Ie4n

2. IlpsmMoe © KOCBEHHOE BOCCTAHOBIEHHE OKCHAOB. (OcoOEHHOCTH.
IToxazarenu. CpaBHEHHUE NPSIMOTO U KOCBEHHOTO BOCCTAHOBJICHHS.

3. BoccranoBienue KpeMHHs, MapraHia, BaHAJWs U TUTaHAa B JIOMEHHOU
IEYH.




CrpyKkTypHBIi

3JIEMEHT [Inanupyemsble pe3ynbTaThl 00ydeHUS
KOMIETEHINH
4. OO6pa3oBaHuE YyTyHa B IOMCHHOMW €Y.
5. llInmakoobpa3oBaHue B JOMEHHOW NeUu.
6. IlepBUYHBI, TMPOMEXKYTOUHBIH, KOHEUHBIH muUTak. COCTaB KOHEYHOTO
[JIaKa.
7. W3 KaKkuX OCHOBHBIX KOMIIOHEHTOB COCTOUT CTAJICIIABUIIbHBIN [IUTaK
8. KoHcTpykius JOMEHHOM IeYr U aBTOMATHU3aLUs JOMEHHOTO Ipolecca
9. KoHcTpyKlus cTajemaBUIbHbIX arperaToB U MPUHLUIIBI MX PaOOTHL.
YmMmers XapaKkTepu30BaTh TEXHOJIOTUYECKHE Ilpakmuueckue 3a0anun:
IIPOLIECCHI B METAJUTYPIUH; BBIOUPATh 1. JlaTe XapakTepHCTUKY JyTh€BOMY PEXKHUMY B JOMEHHOH IeYH;
YIPaBIISAIOLIUE BO3IEUCTBHUSA; 2. BpiOpaTh peXumbl MOAAYU JyThsS B KHUCIOPOAHOM KOHBEpTEpE IpH
KOPPEKTUPOBATH TEXHOJIOIMYECKHE nepeiene MUXThl pa3JIu4HOIO COCTaBa;
rapaMeTpsl 3. CxoppektupoBaTh eKkTpudeckuit pexum padorsr JCII B 3aBucHMOCTH
OT JJOJIY JKHJKOIO YyT'yHa B MICXOJHON METAJUIOUINXTE.
Bnaners HassIkamu pacuera nmapameTpoB 3adanua na peuienue 3a0ay u3z npogheccuonHanIbHOl odracmu:

TEXHOJIOTHYECKOTO IpoIlecca;
uHpopMarmei 0 COBpEMEHHBIX
METaJUTyprHYeCKUX TEXHOJIOTUSIX U
croco0ax KOPPeKTUPOBKH
TEXHOJIOTHYECKUX MapaMeTPOB

1. OnpenenuTh pacxoj TEXHUYECKH UYHUCTOTO KHCIOPOJa Ha MPOIYBKY]
MeTaJIomuxThl, cocrosmed n3 100 T nmoma m 300 T XMOKOrO 4YYryHa,
UMEIOIIETO0 XUMHUYECKHI COCTaB ONM3KUMH K CpeIHUM 3HAYCHHSIM COCTaBal
qyryHoB ITAO «MMK»», npu BblIZIaBKE B KOHBEPTEPE aBTOKY30BHOW CTalH
tuna 0810. Bce HegocTaromue 1aHHbIe TPUHATh CAMOCTOSITENBHO.

2. OmpenenuTh, CKOJBKO u3BecTH, coaepxameii 90 % CaO, MoxHO
nonyuuth u3 500 T u3BeCTHsIKA, eciu B HeM conepkutcs 95 % CaCO3?

3. Ompenenuts COCTaB HAMEPTBO OOOXKEHHOTO AojoMuTa CAaTKHHCKOTO
MecTopoxaeHus, cogepxkariero 30,66 % CaO; 21,73 % MgO; 0,2 % Si02; 0,25
% A1203; 0,43 % Fe203; 0,01 % Mn304; 46,72 % n.n.mo. (motepu mnpu
MIPOKAJTMBAHUN ).

4. PaccuutaTh, CKOJBKO WU3BeCTH, coaepxkameid 85 % CaO, MoxHO
nonyuuTh U3 1000 T u3BecTHsIKA AranmoBCKOTO MeCTOpoxaeHus ? M3BeCTHSK
AramnoBcKoro mectopoxjaeHusi cogepxur 52,77 % CaO; 3,2 % MgO; 0,8 %
Si02; 0,1 % S u 43,13 % n.n.n. (moTepu npu NPOKATUBAHUN).




CrpyKkTypHBIi
JJIEMEHT

KOMIICTCHIINH

[Tnanupyembie pe3ynbTaThl 00yICHUS

5. OmnpenenuTs BBIXOJ M COCTaB H3BECTH, TOJYICHHOHW W3 HM3BECTHIKA
Typrosikckoro MECTOPOKIACHHSI, €CJIA B HEH MOCIe 00KHUra 0CTanoch 5 % ILILI.
MzBectusixk Typrosikckoro mectopoxaeHusi comepxut 54,3 % CaO; 0,4 %
MgO; 1,0 % SiO2; 0,27 % Fe203; 0,08 % P; 0,1 % S u 43,85 % mn.m.m. (motepu
MIpY NIPOKAJIMBAHUN ).

6. OnpenenuTh OKHUCIAUTENbHYIO crnocoOHocTh okartbimeit  CCITIO,
coaepxkanux 64 % Feobm u 2,5 % FeO.

7. OmnpenenuTs OKHCIUTEIBHYIO CIIOCOOHOCTH arjioMepara, COJAepIKaIIero
60 % Feobmi u 15 % FeO.

8. OmnpenenuTbh OKHCIUTEIBHYIO CIIOCOOHOCTh OKAJMHBI, coepxaieit 70 %
Feobur u 73 % FeO.

9. Cxombko wm3BecTH, coaepxkameir 85 % CaO, mnortpebyercs s
onurakoBaauss 0,7 % Si B 300 T KMAKOro MeTajla, €CIH OCHOBHOCTH
noraka-3,5?

10. Ha cKoibKO TOBBICUTCS OCHOBHOCTH IJIaKa, €cld K 35 T Iuiaka,
conepakaiiero 43 % CaO u 13 % SiO2 no6GaBuTh 7 T U3BECTH, comepkaiiei 87
% CaO u 2 % Si02?




0) Ilopsimok mnpoBegeHUs] MPOMEKYTOUHOH ATTECTAIMHM, IMOKA3aTeJd M KPHUTEPHH
OLlCHMBAHMUS:

[lpomexyrounass  arrecrauuss 10  JAUCHUIUIMHE «OCHOBBI  MeETAJJIYPru4ecKoro
NMPOM3BOJACTBA) BKJIIOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJISIOINE OLIEHUTh YPOBEHb YCBOCHUS
00yJaromuMUCs 3HAHWH, U MIPAKTHUECKUE 3aJaHHsI, BBISBIISIONIAE CTENIEHh C(OPMHPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOAUTCS B (hOpMe dK3aMeHa.

Iloka3aTen U KPUTEPUH OLleHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTIU4HO» (5 0anuoB) — oOydaromuiicss J€MOHCTPUPYET BBICOKHI ypOBEHBb
c(OPMHUPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe U INIyOOKOoe 3HaHHe
y4eOHOro MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTHYECKUE 3aJaHMs, CBOOOJHO OIEpUpPYET
3HAaHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUAX MOBBIIIEHHOMN CIOXKHOCTH.

— Ha OLEHKYy «xopomo» (4 0amna) — oOydaroumiicss JAEMOHCTPUPYET CPEeIHUH ypOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JIOIMYCKAIOTCS
HE3HAUYUTENIbHBIE ONIMOKH, HETOYHOCTH, 3aTPYAHEHHS IPU aHAJTUTUYECKUX OTepalusX, IepeHoce
3HaHUI U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYALUH.

— Ha OIICHKY «Y/IOBJIETBOPUTENHHOY (3 Oasuia) — 00ydJaronmiicss JeMOHCTPUPYET OPOTOBBIH
YPOBEHb C(OPMHPOBAHHOCTU KOMIETEHLIMI: B X0l€ KOHTPOJIBHBIX MEPONPHUATUN JOMYCKAIOTCS
OMMOKH, TPOSBISAETCS OTCYTCTBHE OTACIbHBIX 3HAHWN, YMEHHIA, HABBIKOB, OOy4JaromIMHCS
UCHBITHIBAET 3HAUUTENIbHBIE 3aTPYJHEHUs IPU ONEPUPOBAHMU 3HAHUAMHU U YMEHMUSMHU IIPH UX
MIEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OLICHKY «HEY/I0BJIETBOPUTEIHHO» (2 Oasuia) — 00yyaromuiics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeOpeTHUECKOTO MaTepHaa, I0MyCKaeT CYIIECTBEHHbIE OMUOKH, HE MOXKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIE HaBbIKU PEIEHUs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBIETBOPUTEIbHOY (1 6aiut) — 00yJaronuiicss He MOXKET IMOKa3aTh 3HAHUS
Ha YpOBHE BOCIpPOM3BENEHUS U OObSICHEHUs HH(POpMALMM, HE MOXET I[OKa3aTh
WHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/1a4.



