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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peannszaiuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u oxodpena s peanm3anuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanun B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenssmu  ocBoeHMsT AUCUUIUIMHBL  «OCHOBBI METAJUIypPrH4€CKOrO IIPOU3BOJCTBA»
SBIISIIOTCS:  Pa3BUTHE Yy CTYIEHTOB JIMYHOCTHBIX KadyecTB, a Takxke (OpMHpPOBAHUE
o0mienpogeccuoHaIbHBIX U IPOGECCHOHATBHBIX KOMIIETEHIIUN B COOTBETCTBUH C TPEOOBAHUSAMU
®I'OC BO mno nanpasienuto noaroroku 18.03.01 Xumuueckass TexHOJOTHs; mpuoOpeTeHue
00y4aroIMMHUCS 3HAaHUM TEOPETUYECKUX OCHOB M IPUHIMIIOB IPAKTHYECKON peanu3aniu
COBPEMEHHBIX CIOCOOOB NPOU3BOACTBA METALTyPrUUECKON, XUMHUYECKOW, KOKCOXUMUYECKOU
IIPOMBIIIJICHHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Juctunnuaa OCHOBBI METaJUTYPIHUECKOTO IMPOU3BOJICTBA BXOAUT B YacTh y4eOHOTO
wiaHa QopMHUPYeMyl0 y4YaCTHHKAMHU 00pa3oBaTelbHBIX OTHOIIEHWH 00pa3oBaTeNbHOM
MIpOrpaMMBI.

Jnst  w3ydeHuss  JIUCHMIUIMHBI ~ HEOOXOoauMbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUpPOBaHHBIC B pE3yJIbTaTe U3yUYCHHUS AUCITUTUIHH/ TPAKTHK:

Teopernyeckre 0OCHOBBI XMMHUECKOM TEXHOJIOTUU TOILIMBA U YTIIEPOIHBIX MAaTEPHAIIOB

CoBpeMeHHbII MH)XKUHUPUHT METAITYpPrU4e€CKOT0 IPOU3BOICTBA

dusnyeckas Xumus

ITpon3BoACTBEHHAS - TEXHOJIOTHYECKAs (IPOEKTHO-TEXHOJIOIMUYECKast) MPaKTHUKa

VYuebHasg - HayyHO-HMcclenoBareibckas paboTa (MOoydyeHHEe IEepBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATENIbCKON pabOThI)

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[InanupoBaHue FKCIIEPUMEHTA U MOJEIUPOBAHNE XUMUKO-TEXHOJIOTMUYECKUX MTPOLIECCOB

H3BneueHue u nepepa60TKa XUMHYCCKUX IMTPOAYKTOB KOKCOBAHUSA

Xumu4decKkas TEXHOJIOTHS TOIINBA U YrII€EPpOAHBIX MAaTCPUAIOB

IloaroToBka Kk cade u cagaya ToCyAapCTBECHHOI'O 5K3aMCHaA

IloaroToBka k npouecaype 3alliuThl U 3alllUTa BBIHYCKHOﬁ KBaHH(I)HKaHHOHHOﬁ pa6OTBI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynabrare ocBOeHMS JUCHMIUIMHBL (MOIynsl) «OCHOBBI METaUTyprHYecKOro
MIPOU3BOICTBA» 00YJAIONIUNCS JOKEH 00J1a1aTh CIEAYIOIIMMHI KOMIIETCHITUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[TK-4 Cniocoben ¢hopMupoBaTh paloOHAILHBIE MMOKA3aTeNN KauecTBa TOIUIMBA JJIS TOBBIIICHHS
3G ()EKTHBHOCTH MPOU3BOJICTBA METAUTYPTUUECKON PO TYKITUN

[1K-4.1 DopmupyeT pallHOHAIbHBIE MOKA3aTEIN Ka4yeCTBa TOIIUBA JIJIs TOBBIICHUS
3¢ (HEeKTHBHOCTH MPOU3BOJICTBA METATLTYPTrHIECKON MPOAYKIIUN




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas padora — 58,95 akan. yacos:
— ayJUuTOpHAs — 95 aKaJl. 4acos;
— BHeaynuTopHas — 3,95 akaj. 4acos;
— camocrosTenbHas pabora — 13,35 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

®dopma TeKyILero
Bun KOHTPOJIS
CaMOCTOSITENILHON |  yCIIeBaeéMOCTH U
paboThI TIPOMEKYTOYHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

Paznein/ rema
JCIUATIIUHEI

Cemectp

nmab. | mpakr.
3aH. | 3aH.

Jlek.

CamocTosTenbHast
paboTta cTymeHTa

1. Pa3pnen 1. [IpousBoacreo
YyTryHa B JOMEHHBIX ITeJax

Nzyuenne
yueOHOM, Hay4HOM
U CIIPaBOYHOU
1.1 CreIpseBble MaTEpUAIIBI JINTEPATYPHI 110 .
/:LOMeH}E)oﬁ [JIABKHA I/IpI/IX 6 5 2 pTeI\ZeI:) Tpomeryrounbiii I1K-4.1
[IOJrOTOBKA JUCLIUILIAHEL. sater
PabGoTa ¢
JIIEKTPOHHBIMH
OMOJIMOTEKAMH.

N3yuenune
yueOHOM, Hay4HOH
U CIIPaBOYHOU

JIUTEPATYPHI 110 3amura
JIOMEHHOH HedH TeMe TIPaKTHIECKOH [IK-4.1
IUCHUAIIIAHEL. pabotsr Ne 1.1

Pa6ora ¢
AJIEKTPOHHBIMHU
6ubimorexamu.

1.2 KoHcTpyKiust 8 3 4 2

Nzyuenue
y4eOHOM, HaydHOU
U CIIPAaBOYHOU
JUTEpaTyphl IO
1.3 JlomeHHBIi1 Ipouiece 8 8 2 Teme VYcrHbli onpoc IK-4.1
JIMCTIATITAHEL
Pabora ¢
JNIEKTPOHHBIMHU
6ubimorexamu.

Wroro no pazneny 17 17 6

2. Pasmen 2. TIpom3BOJCTBO
CTaQJIA U LBETHBIX METAJIOB




2.1 O0ue 0CHOBEI
CTAJIEIIABHIILHOTO
[POU3BOJICTRA.

1,35

Uzyuenne
yueOHOM, HayyHOM
Y CIIPaBOYHOM
JIUTEPATypPHI MO
Teme
JIACIMTUINHEL.
Pa6ora ¢
ANIEKTPOHHBIMHU
OUOIMOTEKAMH.

3amura
MIPAKTHIECKOI
paboTsr Ne 1.2

IK-4.1

2.2 KonseprepHoe
MPOU3BOJICTBO CTAIU

Nzyuenne
yueOHOM, Hay4HOMH
Y CIIPaBOYHOM
JIUTEPATypPHI MO
Teme
JICIMTUINHEL.
Pa6ora ¢
AIIEKTPOHHBIMHU
OHOIMOTEKAMH.

VYeTHbIi ompoc

IK-4.1

2.3 MapreHoBCKoe
MPOU3BOJICTBO CTAIN

Wzyuenue
yueOHOM, Hay4YHOU
U CIIPaBOYHOI
JATEPATypPHI MO
Teme
JCIATUIAHEL.
Pabora ¢
JNIEKTPOHHBIMHU
OubIMoTeKaMHu.

VYcerHslii onpoc

[K-4.1

2.4 BrplIuiaBKa cTajau B
AIIEKTPUYECKUX Medax

Wzyuenue
yaeOHOM, HAyIHOH
Y CIIPaBOYHOI
JIUTEPATYpPHI 110
Teme
JUCLUTUTUHBIL.
Pabora ¢
JIEKTPOHHBIMU
OubIMoTeKaMHu.

3amura
MPaKTUYECKOU
paboTer Ne 2 u Ne 3

[K-4.1

2.5 KoBmieBast 00paboTka
cranu

Nzyuenue
y4aeOHOW, HAyIHOH
Y CIPaBOYHOI
JUTEPATypPHI MO
Teme
JCIUTUTAHEL.
Pabora ¢
ANIEKTPOHHBIMHU
OuOIMOTEKAMH.

VYerHblii onpoc

[K-4.1

2.6 PaznuBka cramu

NsyueHnue
yueOHOH, HayYHOH
U CIIPaBOYHOU
JIUTEPATYPHI 110
TeMe
JTUCLUTUTUHBIL.
Pa6ora ¢
AJIEKTPOHHBIMHU
OoubIroTeKaMu.

3amura
MPaKTHYECKOU
pabotsl Ne 4

IK-4.1




2.7 Meramtyprust Mey,

Uzyuenne
yueOHOM, HayyHOM
Y CIIPaBOYHOM
JIMTEpaTypHI O

IK-4.1

2 1 Teme YcTHBIN onpoc

HUKEJS ¥ aTIOMHHUS

JIACIMTUINHEL.

Pabora ¢

ANIEKTPOHHBIMHU

O6nbaroTexamu.
HUroro no pazaeny 16 5 7,35
HWroro 3a cemectp 33 22 113,35 9K3aMeH
Hroro no aucumruinye 33 22 13,35 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenblo peanu3alMil KOMIIETEHTHOCTHOTO TMOJXOAa, a Takxke (QOpMHUpOBaHUS U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIINE CPEIICTBa,
CIOCOObI ¥ OPTaHU3ALMOHHBIE MEPOTIPUSATHSL:

- U3YYCHHE TEOPETHYECKOro MaTepuaia AUCIHUILIUHBI Ha JIEKIHUAX C UCTIOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSATEhHOE HW3YYCHHE TEOPETHUYECKOro MaTepuaia JUCHUIUIMHBI  C
MCIIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON Y4eOHOM U HayuHOU JIUTepaTyphl;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyJarommxcs Ha
71a00paTOPHBIX 3aHATHUSX.

B wu3nokeHMH JNEKIMOHHOTO MaTepuaja M TpPU NPOBEACHUM OO0yJarommxcs Ha
71a00paTOPHBIX 3aHATHUSIX MPEANONAraeTcsl Mepexo]] OT PEIPOAYKTUBHBIX METOJ0B OOYUEeHHsS K
YaCTUYHO-TIONCKOBBIM W HCCIEAOBATEIbCKUM  METOJaM, pPa3BUBAMIIUM  JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaBaTh COOCTBEHHOE MOHUMAaHUE
Bo-ipoca. C 3TOH IENbI0 BO3MOXHO HCIIOJIb30BAHHUE METOJIOB IBPHUCTUYCCKUX BOIIPOCOB U
OpaHHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeacHNH TAOOPATOPHBIX 3aHATHH MPEAIOIATaeTCs UCIIOJIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTennbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUICHUE
TEOPETUUECKOr0 MaTepuana, U3JI0KEHHOTo MpernoaaBaTesieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3y4eHHUE, Ha MOJTOTOBKY K Ja0OpaTOPHBIM 3aHSTHSIM, MOJITOTOBKY K
UTOTOBOM aTTeCTAIlIH.

B xoe 3aHsaTHII peanonaaraeTcs UCIOIb30BaHNE KOMITJICKCA HHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO 00YYEeHHUSI CTYJEHTOB, BKIIOYAIOIIETO B ce0s:

- CcO3JaHWE TPOOJIEMHBIX CHUTyalldid C TIOKa3aTelIbHBIM PEHICHHEM IPOOIEMBI
MpenoaaBaTenem;

- CaMOCTOSATEIBHYIO TIOMCKOBYIO JCSTCILHOCTh B PEIMICHUH Y4eOHBIX MpodieMm,
HAIPABIIIEMYIO ITPETIOIaBaTeIIeM;

- CAaMOCTOSITENTFHOE PELIEHUE MPOOJIeM CTYICHTaMU MO KOHTPOJIEM MPEro1aBaTesl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C UCIOJIb30BAHUEM
CIETYIOIIUX TPUEMOB:

- MHCTPYKTQX CTYJICHTOB 1O COCTaBIICHUIO TAOJUII, CXeM, Ipa)uKOB C MPOBEICHUEM
MOCTEAYIOLIETO UX aHAIN3a;

- TNpUMEHEHWE PEKOMEHJAWA 110 COCTaBJICHHIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAH-HOMY MaTepHany;

- PacKphITHE TperojaBaTelieM MPUYMH W XapaKTepa HEyAad, BCTPEUAMOIIUXCS IPHU
pelieHuu npooiem;

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOH MPOOIIEMEI;

- aHAJIM3 TIONTyYEHHBIX PE3YIbTATOB U OTHICKAHHUE TPAHUII X IPUMEHUMOCTH;

- UCTTOJTH30BaHUE 3aJJaHUH JIJISI CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. OCHOBBI METALTYPrHYECKOTO MPOU3BOACTBA | yueOHuK / B.A. burees, K.H.



Bnosun, B.M. Konokonbsues, B.M. Canranuk. — Cankt-IlerepOypr : Jlanp, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — TekcT : 31aeKTpOHHBIH // DIeKTpOHHO-OMOIMOTEYHAs CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165

0) lomostHuTeILHASI JTUTEPaTypa:

0) JloromHUTEIbHAS TUTEPATYpA:

1. Usnes, C.A. Metajulyprudeckue TEXHOJOTMU. Meramlyprusi 4€pHbIX METaUIOB !
yuebnoe mocodbue / C.A. Usnes, M.II. KimroeB. — Mocksa : MUCUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : 3neKTpoHHBIH // DaeKTpoHHO-OMOIMoTeuHast cructema «JIaHby :
[caiir]. — URL.: https://e.lanbook.com/book/108106

2. be3ooponos, H0. H. MapkupoBka craineii u cruiaBoB: YuedHnoe nocobdue / be3dbopomon
I0.H., T'ammaxmero P.H., Yankun W.A. - Kpacnosp..C®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Texkcr : 9JIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CnenuaiibHble CTAlU U CIuIaBbl: YueOHoe nmocooue / Kosanesa A.A., Jlonatuna E.C.,
Anukuna B.U. - Kpacnosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcrt :
anexktpoHHbIi. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Metamtyprudeckoe coipbe : yued. mocodue / H.B. Mapuenko, O.H.
Kostyn. - Kpacnosipck ; Cub. denep. yn-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
snekTponnsbii. - URL: https://new.znanium.com/catalog/product/1031871

B) MeToan4eckue yKa3zaHus:

1. Konecuukos I0.A., bynanoB b.A., Ctonspos A.M. Meramiypruueckue TeXHOJIOTUH B
BBICOKOIIPOM3BOINTEILHOM KOHBEPTEPHOM Iiexe: - Maruuroropck: M3a-Bo Maruuroropck. roc.
TexH. yH-1a uM. [.11. HocoBa

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammHoe o0ecneuenne

Haumenoanue 10 Ne norosopa Cpok aeicTBus TUIIEH3UN
7Zip ¢B000IHO pacupocTpansgeMmoe I10 0eccpoyHO
FAR Manager cB000IHO pacrnpoctpansemoe [10 0EeCCPOYHO
Bpaysep Yandex [cBo6GoaHo pacnpoctpansiemoe I10 06eccpoyHO



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

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca CchllIKa

OnexkTpoHHass  0aza  MEPHOAMYECKUX
w3manuii ~ East  View  Information
HammmonansHas
UH()OPMAIIMOHHO-aHATUTHYCCKAS URL: https://elibrary.ru/project_risc.asp
cucreMa — PocCHMCKUM MHJIEKC HAYIHOT'O
[TouckoBas cucrema Axamemust Google
(Google Scholar)
WNudopmannonnas cucrema - EnuHoe
OKHO JOCTyna K MH(pOpMaHOHHBIM
Poccniickas I'ocynapcrBennas
oubimoreka. Karanoru
DNEeKTPOHHBIE  pecypchl  OMOTUOTEKH
MI'TY um. I''11. HocoBa

9 MaTepHa/JIbHO-TEXHHYECKOE o0ecnevyeHne JUCIHILITHHBI (MOIYJIsl)

https://dlib.eastview.com/

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

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuaabHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUACT:

1. YueOnas ayauTopus Uisi MPOBEACHUS 3aHITUH JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKUMH CPEICTBAMU OOYYEHHs, CIYKallUMU JUIsl NPEACTaBICHUs Y4eOHOM
uHpopManuu OOJBIIOW ayIAUTOPHH: MYJIBTUMEAMWHBIMU CPEICTBA XPAHEHUS, Nepeiadn |
npezcTaBieHus yueOHOH nH(popMaluu;

- CIIeMaIM3UPOBAHHON MeOebIo.

2. VYuyeOHast ayauTopusi Uil IpOBeACHUs JaOOpaTOPHBIX 3aHATUH OCHAIIEHA
1a00paTOPHBIM 000PYAOBAHUEM:!

- YCTaHOBKH 110 MOJICJIMPOBAHUIO CTAJICINIABUIIBHBIX [IPOLIECCOB;

- MOJENH Ui W3YYeHHs ONTHMAaJIbHOTO pEeXHMa 3arpy3Kd MaTepuajoB B IeYb U
ONTUMAJILHOTO paclpeIeIeHUEM CII0S IIMXTOBBIX MAaTepHAJIOB Ha KOJIOIIHUKE;

- MOJIETT [T M3Y9YEHUsT (PU3HMUECKOTO COCTOSHUS 30HBI TOPESHUS;

- MOJIEJIN /ISl U3YYEHHs YCIOBUH HENpPEpPhIBHOTO IBM)KEHUS MaTEpUaloB B JIOMEHHOMH
MY U ONPEACTISIONIECH PO CHIIOBOTO B3aMMO/ICHCTBHSI TOTOKOB ITUXTHI M Ta3a;

- YCTAaHOBKH /715l U3y4eHUsI PU3NUECKUX CBOWCTB MaTepHaJIOB;

- MOJIEITH IO M3yYCHUIO POBHOCTH CX0/1a ITHXTHI;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauTopus Ui TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIUH, TEKYIIEro
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIIEHA!

- KOMITBIOTEpHO# TexHukou ¢ nmaketom MS Office, ¢ noaximouenuem k cetn «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOeIbIo.

4. TTomerieHue 7151 CAaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITbIOTEpHO# TexHukou ¢ maketom MS Office, ¢ noaxmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

5. ITlomemenue It XpaHEeHUS M MPOPUIAKTUYECKOTO OOCITY>KUBAaHHUS Y4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNJIaKaMy U1l XpaHeHHsI y4eOHOro 000pyA0BaHMUS;

- THCTPYMEHTaMU JIJIsl pEMOHTa y4eOHOro 000py/10BaHuUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAIlUN U MaTepUaoB.


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/
https://magtu.informsystema.ru/Marc.html?locale=ru

IMPUJIOKEHUE 1

6 YueOHO-MeTOqUYECKOE 0OOecTIedeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

AynuTopHas caMocCTosiTeNIbHas paboTa 00y4yaroIKXCsl OCYILECTBIIAETCS Ha MPAKTUYECKUX
3aHATUSX B BHUJIC BBIOJHEHUS NMPAKTUYECKUX pabOT M pemieHus 3aa4, B KOTOPhIX COYETAIOTCS
3JIEMEHTHI TEOPUH U MPAKTHKHU arjIOMEPallMOHHBIX, TOMEHHBIX U CTAJICIUIaBUIbHBIX IPOLIECCOB,
0 33JJaHUIO U TIOJ KOHTPOJIEM IpEeroiaBaTels.

BHaeaynuropHas camocTtosdTenbHas pa0oTa OOydarOUIMXCS OCYILECTBIISETCS B BHIE
U3ydeHHs yUeOHOH TUTepaTypsl 1o pas3aesaaM JUCHUTUIHHEL.

Bomnpocs! 1 3a1anus U1 IPaKTUYECKUX paObOT U MPOBEACHUSI CAMOCTOSATENILHOM paboThl O
mucuuruinHe «OCHOBBI METAJUTYPTHUECKOT0 TPOM3BOJCTBA» OIYOJMKOBAHBI B CIEIYIOLIEM
y4eOHO-METOIUYECKOM 00€CIICUeHHUH:

1. CenuBanos B.H., CtonsapoB A.M., Macanbsckuit C.C. MoaenupoBanue o0pa3oBaHus
yCaJOYHOM PAaKOBUHBI B CTAJbHBIX CIMTKAaX / MeToauyeckue yka3aHHUs 110 BBIIOJIHEHUIO
nabopaTopHOil paboThl MO AucHUIUIMHE “OCHOBBI METAJULyprU4ecKoro IMpOU3BOJCTBA” IS
cTyneHnToB HamnpasieHus 22.03.02. — Maruurtoropck: MI'TY, 2020. — 7c.

2. CenuBanoB B.H., Ctonspos A.M. ®usnueckoe MOJACIUPOBAHHE KPUCTALIU3ALUU
CTaJIbHOTO ciauTKa / MeTtoauueckue yka3aHHs JUIsl BBINOJIHEHHs J1a0opaTOpHOM paboThl IO
mucuuruinHe “OCHOBBI METAJUTyPTUYECKOTO MPOW3BOJACTBA” /ISl CTYJACHTOB  HANpPaBJICHUS
22.03.02. — Marautoropck: MI'TY», 2020. — 12c.

3. CemuBanoB B.H., CromspoB A.M. CrtpoeHue cTaipbHBIX CIUTKOB / MeToaudeckue
yKazaHuss K  Ja0OpaTOpPHBIM 3aHATUAM 0O AUcUHUIUIMHE “OCHOBBI METaTyprU4ecKoro
IPOU3BOJACTBA” Uil cTyneHTOB HampasiaeHus 22.03.02. — Maruautoropck: MI'TY, 2019. —
&c.

Ilepeuens npakTHYeCKUX PadOT MO JUCIHUILIUHE:

N3ydeHne komiekuyu o0pa3oB ChIPbIX MATEPHANIOB U MPOJIYKTOB JIOMEHHOMN IIABKU.
N3yyeHnne OCHOBHBIX 3aKOHOMEPHOCTEH MpoLecca arjioMeparuu.

N3ydeHne AMHAMMKU 00pa30BaHUs ChIPBIX OKATHIIIEH B Tapeab4yaTOM OKOMKOBATEJNE.
OmnpeneneHue BEPTUKAIBHOTO JABJICHMS CBHITYYMX MAaTE€pPHAIOB B IPHUCYTCTBHM I'a30BOIO
NOTOKA. 3ydeHue yciaoBui NoABUCaHUS IIUXTHI B JOMEHHBIX I1€4ax.

MonenupoBanue 00pa3oBaHMs yCaJOUYHON PaKOBUHBI B CTAIBHBIX CIUTKAX.

W3yuenne KpucTaum4ecKoro CTpOEHUs U MaKpOCTPYKTYPBI CTAJIbHBIX CIUTKOB.

M3yyeHune KpuCcTauIMuecKoro CTpOEHU U MaKpOCTPYKTYPbI HENIPEPBIBHOIUTHIX 3arOTOBOK.
H3y4yeHne Ha MOJENH KPUCTAJUIU3ALUN CIIATKA.

NS

O No O

OuneHoYHBIE CPeICTBA /I TEKYLIero KOHTPOJISA YCIeBaeMOCTH, IPOMeKY TOYHOI
aTTecTallMy 10 UTOraM OCBOCHMS JMCIUIIJIMHBI:

CprKTypa MNpONU3BOJACTBA HYCPHLIX MCTAJUIOB MW  3a4a4d  MCETAJLNTYPruvdeCckoro,
KOKCOXUMHYCCKOro IMPOMU3BOACTB. HpI/IMeHeHI/Ie JKelnesa W ero  ciuiaBoB.  PasBuThe
MCTaHHprHqCCKOﬁ U KOKCOXMMHYECKOM IPOMBIIIJICHHOCTH. Ponp meramioB B COBPCMCHHOM
IMPOMBIIIJICHHOM ITPOU3BOACTBE. PaHI/IOHaJ'IBHoe HUCITIOJIB30BAHUE TOIIJIMBHBIX KOMIIOHCHTOB JJIA
BCP(I)CKTI/IBHOCTI/I NNpoOnU3BOACTBA U HapallruBaHUA MOH.IHOCTCﬁ MCTAJUTYPIAYCCKUX u
KOKCOXUMHYCCKUX TEPECACIIOB. CBIpI)eBBIe Marcepuaibl HOMCHHOI\/'I IINIaBKH WM HUX IIOAIOTOBKA.
ITokazaTenu kauecTBa BHCPFOHOCHTCHCﬁ JJIA I[aJ'ILHeﬁI.HeFo HCIIOJIb30BAHM B arJIoOMEpaliluOHHOM
U TOMCHHOM ITPONU3BOJACTBAX.

YcrHblli onpoc.  XapaKTepUCTHKA arjioMepalMoHHOro mnpouecca. OleHKa KadecTBa
TOILJIMBHBIX 100aBOK. JlomeHHbIH niporiecc. [Iporeccsl B ropHe noMeHHOH neun. Pactipenenenue
MaTEpUaIOB Ha KOJIOIIHUKE JOMEHHOM Ieuu Npu 3arpyske. [loBeneHne MpUMECHBIX 2IEMEHTOB
YyryHa: BOCCTaHOBJIEHHME MapraHua, KpemHus, ¢ocdopa, BaHaaus M TuTaHa. UyryH u ero



kauectBo. OOpa3oBaHue YyryHa. Bujibl 4yryHOB, BBIIABISCMbIX B TOMEHHBIX Mevax. [ToBeaenue
cepsl B IOMEHHOH 11aBke. OCHOBHas peakius Aecylb(ypaliy B TOpHE MEYH U BHEIOMEHHAs
necynbhyparus.

Yerubiii —onpoc.  KucinopoaHO-KOHBEPTEpPHBIM IMPOLECC € BEpPXHEH MPOIYBKOM.
YcerpolicTBO  KHUCIOPOAHOrO KoHBepTepa. [lIuxToBble Marepuasibl. TEXHONOTHs IUIABKH.
TennoBoil pexuMm. BrinnaBka serupoBaHHbIX cTtasied. OTBOJ M OYKMCTKA KOHBEPTEPHBIX
ra3oB, K0JIOTHs npouecca. KoHTponb 1 aBTOMaTu3anus KUCiIopoIHO-KOHBEPTEPHOr0 IIpolecca.
TexHuko-3KOHOMHUYECcKUEe Toka3aTenu mporecca. [lepenen docdopucTix YyIr'yHOB B
KOHBEpTepax ¢ BEpXHEW npoayBkod. KoHBeprepHble mpomeccl ¢ JOHHOW IIPOJYBKOMH
kuciaoporoM. KoHBepTepHble mpolecchl ¢ KOMOMHMpPOBaHHOW npoayBkoi. IlnaBka cramm c
YBEJIMYEHHBIM PAcX0JIOM JIoMa. DHEpro3arparsl U cOepekeHrne MaTepuainoB MPHU MPOU3BOJICTBE
CTaJIi B KHCJIOPOJHO-KOHBEPTEPHOM Iporiecce. KadecTBo cranu u cepTuduKanus npoIyKIHu.

Ycrablit onpoc. KoBmeBas 06paboTka cranu TexHOIOrHUeCKrue BapHaHTHI Mepeesa mo
croco0y BHENEYHON 00paOOTKHU: BUABI KOBIIEBOH O00pabOTKM U uX cymHocTh. OOpaboTka
MeTajula  JKUAKUM CHHTETHYECKMM muiakoM. OOpaboTka MeTa/yla WHEPTHBIM — Ta30M.
BakyymupoBanue »uakoi craiau. BeeneHue B )KUAKUA MeTaul OPOIIKOOOPA3HbIX MaTepHasoB.
KomOnHMpoBaHHBIE METOABI KOBIIEBOH 00paOOTKH MeTalia ¢ €ro HarpeBOM. ABTOMaTH3alus
IPOIIECCOB KOBIIEBOW OOPabOOTKM CTamu. DHepro3arparbl M cOEpeKeHHE MaTepuanoB IpU
KOBIIIEBOI 00pabOTKe CTalli pa3TUIHBIMU CIIOCOOAMH.




INPUJIOKEHUE 2

7 OneHOYHbIE CPEICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAlIUN
a) IInanupyemole pe3yiomameol 00yueHUA U OUYEeHOUHbBIE CPEOCHEa 01 NPOBEOCHUA RPOMENHCYMOYHOU AMMECMAUUU:

CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpEACTBA
KOMITETCHIIUH

[1IK-4: Cnioco6en ¢hopmMupoBaTh parioHaIbHBIE MOKA3ATEIN Ka4eCTBA TOILIMBA JIJIsl TOBBIIIEHUS 9(PPEKTUBHOCTH MPOU3BO/ICTBA METAIUTYPTUUECKOM
MPOTYKIIUH

I1K-4 ®dopMUpYET pallHOHAIBHBIE OKA3ATENN KAYeCTBA Ilepevenb TeOPETHYECKHUX BOMPOCOB K IK3AMEHY:
TOILINBA JUISl TOBBIIEHUS 9((HEKTUBHOCTH —  PoJib 4epHBIX METAILIOB B Chepe YENOBEIECKON AEATETLHOCTH
TIPOM3BOJICTBA METALTYPTHYECKON MPOIYKIIMH —  Uro TaKoe 4yryn?

—  OOwiast cxema IpOU3BOJICTBA YEPHBIX METAJIJIOB.

—  OCHOBHOE pa3uuue YyryHa u cTajiu?

—  Yro Takoe cransb?

— Kakwue cranemnaBuibHbIe arperarsl MOI'yT UCIIOJIB30BaThCS
JUIS BBITIJIaBKU CTaiIun?

— HazoBure mmxToBble MaTepuabl, KOTOPbIE UCTIONb3YIOTCS
IIPY BBITUIABKE CTAJIU B KUCIOPOJHOM KOHBEpTEpE.

— Ha3oBure mmxToBBIE MaTEpUAIbI, KOTOPHIE UCIIOJIB3YIOTCS
IIPU NIPOU3BOJICTBE AIIFOMUHMS, MEJIU, HUKEJIS.

—  Kakwue arperaTsl HCIoJIb3yIOT IIPY TPOU3BOJICTBE IIBETHBIX
METAJIJIOB?

— B uem ocHOBHBIE OTINYMS METAJUTYPTUHU YEPHBIX U LIBETHBIX
METauIoB?

—  CrnocoObl MOArOTOBKH Py K IoMeHHOM 1u1aBke. HasHauenue
U XapaKTEepPUCTUKA CIIOCOOOB OKYCKOBAHHUS KeJIe30pyTHBIX
MaTepuasoB.

—  CymnHocTh araoMepaoHHOT0 Ipoliecca.

— OO6opynoBaHue AJisl IPOU3BOJCTBA OKYCKOBAHHOT'O ChIPbS




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

— OO6opynoBanue A MPOU3BOACTBA UYTYHA.

—  OO6opynoBaHue A MPOU3BOACTBA CTAJIH.

—  OOopynoBaHue IS pa3IUBKH YyryHa

— OOmiee ycTpoHCTBO M COCTaB KOMILIEKCA JOMEHHOW TIeUH.

— Hapucyiite cxemy npouist KHCIOPOIHOTO KOHBEpTEepa

— Ilepeuncnure ocHOBHbIE pazHoBUIHOCTH MHII3.

—  OxapakTepu30BaTh XUMUYECKUN COCTAB KEJIE3HBIX PY/I.

— OO0o03HaunTh TpPeOOBaHUS K KayeCTBY JKEJIE3HbIX pyAd H
HE00XO0AMMOCTh MOATOTOBKHU MX K JIOMEHHOH I1aBKe;

—  Krnaccudpunuponatsb THUIIBI JKEJIE3HBIX pyx 1o
pyznooOpasyroieMmy MUHEpaIry

— OcHoBHbIE TpeOoOBaHMS 0€30MACHOCTU IPU IPOU3BOJCTBE
qyryHa.

— OcHoBHBIE TpeOOBaHUS OE30MACHOCTH MPU HPOU3BOJCTBE
cTanu

— OcHoBHBIE TpeOOBaHUS OE30MACHOCTH MPU HPOU3BOJCTBE
arjoMepara

— Kakue npeumyniectBa uMeeT HEMpepbIBHAS pa3jiMBKa CTAIH
nepesl pa3InBKOW B U3JI0KHULIBI?

— CpaBHUTHh TEXHHUKO-IKOHOMHUYECKHE TIOKa3aTelu padoThl
nomeHHbIX mieuerd Ne§ (¢ B3V) u Ne 4 (koHycHOe 3arpy3o4Hoe
YCTPOMCTBO)

— OmnucaTe TEXHOJIOTMYECKUI MPOLECC NMPOU3BOJCTBA YYI'yHA,
yKa3aTh Kputepuu 3¢ HEeKTUBHOCTH

— Onucatp TEXHOJIOTMYECKUH NPOILECC MPOU3BOJCTBA CTAalH,
yKa3aTh Kputepud 3 hekTuBHOCTH

— Omnwucate  TEXHOJOTHMYECKHM  MPOILECC  MPOU3BOJCTBA
arjoMepara, ykazatb Kputepuu 3¢ (HeKTUBHOCTH




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

Ilpakmuueckue 3a0anusn:

— ONpENeTUTh OKHCIHUTEIBbHYI) CIOCOOHOCTH  arjioMepara,
coaepxariero 60 % Feys,u 15 % FeO.

— OINpEeNeNuTh  OKUCIUTEIbHYIO  CIIOCOOHOCTh  OKAJIMHBI,
conepxkanieit 70 % Feysy 11 73 % FeO.

— CKOIIbKO M3BecTH, coaepxkaiieit 85 % CaO, morpebyercs ans
onurakoBanus 0,7 % Si B 300 T XMIKOTO MeTalllla, €CIIH
OCHOBHOCTH IIITaKa - 3,57

— Ha CKOJILKO MOBBICHTCS OCHOBHOCTD IIJIAKA, €CJIM K 35 T IIIaKa,
coaepxariero 43 % CaO u 13 % SiO, 106aBUTH 7 T U3BECTH,
conepxkamieit 87 % CaO u 2 % Si0,?

— Onpenenuts  OKUCIUTENBHYI)  CHOCOOHOCTH  OKAJIMHBI,
coaepxkareit 70 % Feoey 1 73 % FeO.

— Ckonbko usBecTH, conepxauieit 85 % CaO, notpebyercs ans
onurakoBanus 0,7 % Si B 300 T »kuAKOr0 MeTalljIa, €CJIK OCHOBHOCTh
nuraka-3,5?

— Ha ckonbKo MOBBICUTCS OCHOBHOCTD IITaKa, €CIIHM K 35 T IIj1aKa,

conepsxkarniero 43 % CaO u 13 % SiO, no6aBuTh 7 T U3BECTH,
conepxamieit 87 % CaO u 2 % Si0,?




0) Ilopsimoxk mpoBedeHUs] TPOMEKYTOYHOM ATTECTALUMM, TMOKA3aTeJd W KpPUTEPUH
OlLlCHUBAHMSA:

[TpomexxyTouHast arrectanus 1Mo AucHUIUIMHE «OCHOBBI METAIYPru4ecKoro mpou3BOACTBAY
BKJIIOYAE€T TEOPETHUYECKHE BOIPOCHI, ITO3BOJIAIONINE OLEHUTH YPOBEHb YCBOEHHS OOYy4YaroIIUMUCS
3HAaHWH, U MPAKTUYECKHE 3aJaHMs, BBISBIIAIONINE CTENEHb C(HOPMUPOBAHHOCTH YMEHUN U BIIAJICHHA,
POBOJIUTCS B (hOpME IK3aMEHa.

Iloka3zatenu n KPUTCPUHU OLICHUBAHUA IK3aMEHA:

— Ha OULEHKY «oTiuyHO» (5 0amioB) — oOydaromwuiics JEMOHCTPUPYET BBICOKHI YpOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CUCTEMATHYECKOe U IIyOOKOe 3HaHuE Y4eOHOro
MaTepHaia, CBOOOJHO BBIMOIHSIET MPAKTUYECKHE 3a/1aHMs, CBOOOIHO OTIEPUPYET 3HAHUSIMH, YMEHUSAMU,
IIPUMEHSIET UX B CUTYaLUSIX NOBBILIEHHON CII0)KHOCTH.

— Ha ONEHKY «xopomo» (4 Oamna) — oOydaroumuiics IEMOHCTPUPYET CpPEOHUN YpOBEHBb
c(OPMUPOBAHHOCTH KOMIICTCHIIMIA: OCHOBHBIC 3HaHHWS, YMEHHS OCBOCHBI, HO JOITYCKAIOTCS
HE3HAYUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIHEHHS TPU AHAIMTUYECKHUX OIEpalusix, MepeHoce
3HaHUP ¥ YMEHUM HAa HOBbIE, HECTAHIAPTHBIC CUTYAIIUH.

— Ha OILICHKY «YyJOBJIETBOPHUTEIbHO» (3 Oamia) — oOydyaromuicsi TEMOHCTPUPYET IMOPOTOBBIN
YpOBEHb CQOPMHUPOBAHHOCTH KOMIETEHLHUN: B XOJI€ KOHTPOJBHBIX MEPOINPUSATUI JOMYCKAIOTCA
OLLMOKY, MPOSIBJIETCS OTCYTCTBUE OT/ENIbHBIX 3HAHUM, YMEHUM, HAaBBIKOB, 00y4atOLUICS UCTIBITHIBAET
3HAQYUTEJIBHBIE 3aTPYJHEHHUs IIPU ONIEPUPOBAHUMU 3HAHUSMHU M YMEHUSMHM IIPU UX IIEPEHOCE HA HOBBIE
CUTYaLNH.

— Ha OLIEHKY «HEYJOBIIETBOPUTEIHHO» (2 Oanna) — oOydaronuiics NTeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOrO MaTepHualia, IOMYyCKaeT CYIIECTBEHHBbIE OIIMOKH, HE MOXET MOoKa3aTh
MHTEJJIEKTYalbHbIE HABBIKU PEIICHUs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYJOBIECTBOPUTENHHO» (1 Oamn) — oOyuaromuiicss He MOXET T0Ka3aTh 3HAHUS Ha
YPOBHE BOCIPOW3BEACHUS U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aTh HHTEIUIEKTYyalbHbIE
HABBIKU PELICHUS MPOCTHIX 3a/1a4.



