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XUMHYECKHX TEXHOJIOTHIA
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusaruu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u oJ00peHa s peanusaruu B 2026 - 2027
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
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 peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenssmu  ocBoeHMss AUCHUIUIMHBL  «OCHOBBI METAJUIypPrHYECKOrO ITPOU3BOJCTBAY
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 MPAKTHUUYECKON peanu3aniu
COBPEMEHHBIX CIOCOOOB NPOU3BOACTBA METALTyPrHUY€CKOM, XMMHUYECKOW, KOKCOXUMUYECKOU
IIPOMBIIIJICHHOCTH.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctunnuaa OCHOBBI METa/UTyPIHUECKOTO IMPOU3BOJICTBA BXOAUT B YacTh y4eOHOTO
wiana  QopMHUPYeMyl0 y4YaCTHHKAMHU 00pa3oBaTeNbHBIX OTHOIICHWH 00pa3oBaTeNbHOM
MIpOrpaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJIAJICHUSA),
c(hopMuUpPOBaHHBIC B pE3yJIbTaTE U3yUYCHUS JUCITUTUIHH/ TPAKTHK:

Teopernyeckre 0OCHOBBI XMMHUECKOM TEXHOJIOTUU TOIUIMBA U YTJIEPOIHBIX MAaTEPHAIIOB

CoBpeMeHHbII MH)XKUHUPUHT METAITYpPrU4e€CKOT0 IPOU3BOICTBA

dusnyeckas Xumus

ITpon3BoACTBEHHAS - TEXHOJIOTHYECKAs (IPOEKTHO-TEXHOJIOIMUYECKast) MPaKTHUKa

VYuebHasg - HayyHO-HMcclenoBareibckas paboTra (MOydyeHHEe IepBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATENIbCKON pabOThI)

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI TSl U3yYSHHS TUCIUTLTIH/TIPAKTHK:

[InanupoBaHue FKCIIEPUMEHTA U MOJEIUPOBAHNE XUMUKO-TEXHOJIOTMUYECKUX ITPOLIECCOB

W3Bneuenue u nepepa60TKa XUMHYCCKUX IMTPOAYKTOB KOKCOBAHUSA

XuMu4decKas TeXHOJIOTHS TOILINBA U YIJIICPOAHBIX MAaTCPUAIOB

IloaroToBka Kk cade u cagaya ToCyAapCTBECHHOI'O 5K3aMCHaA

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

3 Komnerenuun odyuarouierocs, (popMupyembie 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 Cnocoben ¢opMupoBaTh palvoHalbHbIE MMOKA3aTeNN KauecTBa TOIUIMBA JIS TOBBIIICHUS
3G (PEKTUBHOCTH MPOU3BOJICTBA METAUTYPTUUECKOU TPOTYKIIUU

[1K-4.1 @opmMupyeT pallMOHAIbHBIE MOKA3aTENN Ka4yeCTBa TOIUIUBA JIJIs TOBBIIICHUS
3¢ (HEKTHBHOCTH MPOU3BOJICTBA METATTYPTrHYECKON MPOAYKIIUN




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh 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;
— caMmocrosTenbHas pabora — 31,35 akan. 4acos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— MOJrOTOBKA K hK3ameny — 17,7 akazn. 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.

CamocTosTenbHast
paboTta cTymeHTa

Jlek.

1. Pazgen 1. IIpoumsBoucTBO
YyryHa B JOMEHHBIX II€4ax

Nzyuenne
yueOHOM, Hay4HOM
Y CIIPaBOYHOM
1.1 CrIpseBble MaTepHaIIbI JIMTEPATyphI IO .
,I[OMeHHI())ﬁ IUIaBKUA pI/I X 6 5 5 }?FCN}I/S Tpomexyroumbiii I1K-4.1
[IOJrOTOBKA JIUCUATIIINHEL. safer
PabGoTa ¢
JIIEKTPOHHBIMH
OMOJIMOTEKAMH.

N3yuenune
yueOHOM, Hay4HOH
U CIIPaBOYHOU

JIUTEPATYPHI 110 3amura
TOMEHHOIE TTewH 8 3 4 5 Teme MPaKTUYECKOH [1K-4.1
IUCHUAIIIAHEL. pabotsr Ne 1.1

Pa6ora ¢
JIIEKTPOHHBIMH
OnbIMOTEKAMHU.

1.2 KoHcTpykiust

Nzyuenue
yaeOHOW, HAyIHOH
U CIIPAaBOYHOU
JUTEpaTyphl IO
1.3 JlomeHHBIi1 Ipouiece 8 8 4 Teme VYcrHbli onpoc IK-4.1
JIMCTIATITAHEL
Pabora ¢
JNIEKTPOHHBIMHU
6ubimorexamu.

Wroro no pazneny 17 17 14

2. Pasmen 2. TIpom3BOJCTBO
CTaJIM ¥ LBETHBIX METAJIJIOB




2.1 Oomue OCHOBBI
CTaJICIIaBUIILHOTO
MPOU3BOJICTBA.

Uzyuenne
yueOHOM, Hay4HOM
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 ¢
ANIEKTPOHHBIMHU
OHOIMOTEKAMH.

VYeTHbIi ompoc

IK-4.1

2.3 MapTreHoBckoe
MPOU3BOJICTBO CTAIN

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

VYcerHslii onpoc

[K-4.1

2.4 BriaBka cTraad B
AIIEKTPUYECKUX Medax

1,35

Wzyuenue
yueOHOM, HaydHOU
U CIIPaBOYHOM
JUTEPATYPHI 110
Teme
JUCLUTUTUHBIL.
Pabora ¢
JIEKTPOHHBIMU
OubIMoTeKaMHu.

3amura
MPaKTUYECKOU
paboTer Ne 2 u Ne 3

[K-4.1

2.5 KoBuieBass oOpabotka
cranu

Nzyuenue
y4aeOHOW, HAyIHOH
Y CIPaBOYHOI
JIUTEPATYpPHI 110
Teme
JUCLUTUTUHBIL.
Pabora ¢
JIEKTPOHHBIMU
OubIMoTeKamMHu.

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




Uzyuenne
yueOHOM, HayuHOi
Y CIIPaBOYHOM
JIMTEpaTypHI O

2.7 Merautyprus me, 2 1 Teme YcTHBIN onpoc [K-4.1
HUKEJS ¥ aTIOMHHUS

JIACIMTUINHEL.

Pabora ¢

ANIEKTPOHHBIMHU

O6nbaroTexamu.
HUroro no pazaeny 16 5 17,35
HWroro 3a cemectp 33 22 131,35 9K3aMeH
Hroro no aucumruinye 33 22 31,35 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenbio peanu3aluy KOMIIETEHTHOCTHOTO TOJXOAa, a Takke (QOpMHUPOBaHUS U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CICIYIOIIHE CPEJICTBa,
CIOCOObI ¥ OPTaHU3ALMOHHBIE MEPOTIPUSATHSL:

- U3YYCHHE TEOPETHYECKOro MaTrepuayia AUCIHUILIUHBI Ha JIEKIUAX C UCTIOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

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

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

B wu3nokeHMHM JNEKIMOHHOTO MaTepuaja M TpPU NPOBEACHUM OO0yJarommxcs Ha
71a00paTOPHBIX 3aHATHUIX MPEANONAraeTcsl Mepexo]] OT PEIPOAYKTUBHBIX METOJ0B OOYUYEeHHsS K
YaCTUYHO-TIONCKOBBIM W HCCIEAOBATEIbCKUM  METOJaM, pa3BUBAMIIUM  JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaUBaTh COOCTBEHHOE MOHUMAaHUE
Bo-ipoca. C 3TOH IMENbI0 BO3MOXHO HCIIOJIB30BAHUE METOJIOB IBPHUCTUYCCKUX BOIIPOCOB U
OpaHHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeacHNH TA0OPATOPHBIX 3aHATHH MPEAIONATaeTCs HUCIIOIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTennbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUICHUE
TEOPETUUECKOr0 MaTepuana, U3JI0KEHHOTo MpernoaBaTeseM, 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:

- CcO37aHWE TPOOJIEMHBIX CHUTyalldid C TIOKa3aTelIbHBIM PEHICHHEM IPOOJIEMBI
MpernoaaBaresem;

- CAMOCTOATEIbHYIO IIOMCKOBYIO JESTEIbHOCTb B PELIEHUU Y4YEOHBIX MHpoOieMm,
HAIPABIIIEMYIO ITPETIOIaBaTeIIeM;

- CAaMOCTOSITENTFHOE PELIEHUE MPOOJIeM CTYICHTaMU MO KOHTPOJIEM MPEro1aBaTesl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C UCIOJIb30BAHUEM
CIETYIOIIUX TPUEMOB:

- MHCTPYKTQX CTYJICHTOB 1O COCTaBIICHUIO TAOJUII, CXeM, IpaUKOB C MPOBEICHUEM
MOCTEAYIOIETO UX aHAIH3a;

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

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

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIXOJIOB K PEIICHUIO KOHKPETHOH MPOOIIEMEI;

- aHAJIM3 TTONTyYEHHBIX PE3YIbTATOB U OTHICKAHNE TPAHUII UX IPUMEHUMOCTH;

- UCTIOJIb30BAHUE 3aJJaHUH JIJISI CAMOCTOSITEIFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOAHYECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE OfecreueHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. OCHOBBI METAITYPrHYECKOT0 TPOU3Bo/IcTRa : yueOHuk / B.A. burees, K.H.



Bnosun, B.M. Konokonsies, B.M. Canraank. — Cankr-IlerepOypr : Jlanp, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — Tekcrt . aneKTpoHHbIH // DIeKTpOHHO-OMOIHOTEYHAs CHCTEMA
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165

0) lomostHuTeILHASI JTUTEPaTypa:

0) JloromHUTEIbHAS TUTEPATYpA:

1. Usnes, C.A. Meramnypruueckue TEXHOJIOIMH. MeTamnyprus 4€pHbIX METaLIOB !
yuebnoe mocoodue / C.A. Usnes, M.I1. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : anekTpoHHbId // DnekTpoHHO-0nOIMoTeuHas cucrema «JlaHpy :
[caiir]. — URL.: https://e.lanbook.com/book/108106

2. be3ooponos, 0. H. MapkupoBka craieii u ciiaBoB: YueOHoe nocodue / be3dbopomon
I0.H., T'amuaxmeroB P.H., Yankun WH.A. - Kpacuosap..C®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : 9JIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CrennalpHble cTAIA U cIuiaBbl: YueOHoe nocodue / Kosanesa A.A., Jlonatuna E.C.,
Anukuna B.U. - Kpacuosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - TekcTt :
anexktpoHHbIi. - URL: https://new.znanium.com/catalog/product/967770

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

B) MeToauyeckue ykasaHus:

1. Konecunukos, 0. A. Meraiypruyeckue TEXHOJOTHH B BBICOKOIPOHM3BOIUTEIHLHOM
KOHBepTepHOM Liexe . yueObHoe mocooue / 10. A. Konecuukos, b. A. Bynanos, A. M. CTosipos ;
nox pea. B. A. bureesa; MI'TY. - [2-¢ u3a., moarot. mo med. u3a. 2015 r.]. - MarHuToropek :
MI'TY, 2016. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1463

r) IIlporpammHuoe ob6ecnieyenune u UHTEpHET-pecypenl:

IIporpamMmmHoe oGecnieueHue

HaumenoBaHue .
1o Ne noroBopa Cpoxk neiicTBHS TUIEH3UH
7Zip CBOOOJHO PaACHpPOCTPAHIEMOE 0eCCpOYHO
FAR Manager CBOOOJHO PACIPOCTPaAHIEMOE OECCPOYHO
Bpaysep Yandex |cBo6oaHO pacmpocTpaHseMoe 0OECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX H HHPOPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
Hanmonansnass wHpOpMarmoHHO-aHATUTHYECKAS
cucrema — Poccumiickuit wHnexkc nayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)
Poccuiicras  Tocynapersennas  Gnommotexa. https://www.rsl.ru/ru/4readers/catalogues/
Katanoru
OnexkTpoHHbIe pecypchl Oubnuoreku MITY um. hitps://host.megaprolib.net/ MPO109/Web
I".1. HocoBa ] ' '

9 MaTepuaJIbHO-TeXHHYeCKOe 00ecnedeHue TUCIUIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHne JUCIHTUITIIIMHBI BKJIIFOYACT:


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
https://host.megaprolib.net/MP0109/Download/MObject/1463
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUI JICKIIHOHHOTO TUIIA OCHAIIIECHA!

- TEeXHUYECKHUMH CpEICTBAMHU OOyuYeHHUs, CIYXAaIlUMU JUIsl TPEICTaBICHUS Y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYyeOHas ayautopus JUIsi TPOBEACHHS JIAOOPATOPHBIX 3aHATUH OCHAIIEHA
1a00paTOPHBIM 000PYAOBAHUEM:

- YCTaHOBKH MO MOJEIMPOBAHUIO CTAJICIIABIIIBHBIX MPOLIECCOB;

- MOJAENW JAJi U3Yy4EHHUs ONTHMAJIbHOTO PEXHMMa 3arpy3KM MarepHajloB B IE€Yb U
ONTUMAJILHOTO PACIIPEIETICHUEM CJIOS ITUXTOBBIX MaTEPHAJIOB HA KOJIOLTHUKE;

- MOZICTTb [Tl M3Y4YEHUs (PU3HMUECKOTO COCTOSHUS 30HBI TOPECHUS;

- MOJIeNH JJI1 U3y4YEHUsS YCIOBUM HEMPEPHIBHOTO JABI)KEHUS MATEpUANOB B JOMEHHOM
II€YH ¥ ONPEAEIISAIONIEH POJIU CUIOBOTIO B3aUMO/ICHCTBUS IOTOKOB IIUXTHI U Ia3a;

- YCTaHOBKH 715l U3y4eHUsI (PU3UUYECKUX CBOICTB MaTepUaioB;

- MOJIEJIM 110 U3YYEHHUIO POBHOCTH CX0/1a IIUXTHI;

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

3. YuebHast ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMIBIOTEPHON TEXHHUKOM, C MOJAKIIOYECHHEM K ceTH «/IHTEpHET» W ¢ JOCTYIIOM B
3IEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTENbHYIO CPE/ly YHUBEPCUTETA,

- CIIeMaIM3UPOBAHHON MeOebIo.

4. ITomenieHue AJi CAMOCTOSITEILHOM pabOThI OCHAIIEHO:

- KOMIBIOTEPHON TEXHHUKOH, C MOJAKIIOYECHHEM K ceTH «/IHTEpHET» W ¢ JOCTYIIOM B
3MEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue [asi XpaHeHUS W NPOPHIAKTHUUECKOTO OOCIY)KMBAHHS Y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CHIeIMATM3UPOBAHHON MEOEIbIO: CTeIUTaKaMHU JJIs XpaHeHUs y4eOHOTo 000pyI0BaHMUS,;

- THCTPYMEHTaMHU /Il pEMOHTa y4eOHOro 000py/10BaHuUs;

- ikadamu U1 XpaHeHus: yueOHO-MeTOMUECKON TOKyMEHTAlUN U MaTepUaoB.



MMPUJIOKEHHUE 1
6 YueOHO-MeTOqHYEeCKOE 0O0ecTIeYeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

AynuTopHas caMOCTOSITeNIbHAs paboTa 00YJArOIIMXCSl OCYIIECTBISETCS Ha MPAKTHIECKIX
3aHATUAX B BHUJIE BBIMOJIHEHUS MPAKTUYECKUX PabOT U pelIeHus 3a7ay, B KOTOPBIX COYETAIOTCS
AJIEMEHTBI TEOPUH U MPAKTUKHU arjiOMEPallMOHHBIX, JOMEHHBIX U CTAJICIIABUIIBHBIX MPOIIECCOB,
0 33/IaHHUI0 U TI0JT KOHTPOJIEM IperoaaBaTess.

BreayautopHast camocTosiTelbHas padoTa OO0YYaromMXCs OCYIIECTBISETCS B BHJIC
U3YYEHHUS yUeOHOU JUTEepaTyphl O pa3/esiaM JUCIHUILTUHBL.

Bormpock! 1 3aganus 1S MPpakKTHYECKUX pabOT ¥ MMPOBEICHUSI CAMOCTOSTEIBLHOU paboThI IO
quciumiiie «OCHOBbI MeTAJLIYPruyeckoro Nmpou3BOACTBA» ONMYOIMKOBAHBI B CIEIYIOIIEM
y4e0HO-METOIMIECKOM 00CCIICUCHHH

1. CemuBanoB B.H., Cronspo A.M., Macansckuit C.C. MoaenupoBanue o0pa3oBaHHs
yCaJIOYHON PAKOBHWHBI B CTAIBHBIX CIUTKaX / MeToauyeckue yKa3aHUs IO BBITOJHEHUIO
nabopatopHoil paboThl Mo aucuuIuinHE “OCHOBBI METAJUTyprH4ecKoro MpOM3BOJCTBA” s
cryaentoB Hanpasienus 22.03.02. — Marnauroropck: MI'TY, 2020. — 7c.

2. CemuBanoB B.H., CtonapoB A.M. @usnueckoe MOJEIMPOBAHUE KPUCTAILIA3ALUN
CTAJILHOTO CIIMTKAa / MeToaudeckue yKa3aHWs IS BBIIOJHEHUS JIAOOpaTOPHOU PabOTHI IO
muctumiiae “OCHOBBI METAJUTYpPTUYeCKOTO0 MPOW3BOJACTBA” Ui CTYJEHTOB  HaIpaBlICHUS
22.03.02. — Maraurtoropck: MI'TY», 2020. — 12c.

3. CemuBanoB B.H., CromsapoB A.M. CTpoeHue CTalbHBIX CIMTKOB / MeToaudeckue
yKa3aHusi K  JJAOOpAaTOPHBIM 3aHATUAM 1O AUCHHUIUIMHE “OCHOBBI METALTYPTrUYECKOTO
MPOU3BOJCTBA” Ui cTyneHToB HampaBieHus 22.03.02. — Maruautoropck: MI'TY, 2019. —
&c.

Hepeqeﬂb NMPAKTUYIECCKHUX paﬁoT 0 JTMCUMILIMHE .

N3ydeHne Koekuu 00pa3LoB ChIPbIX MATEPHAIIOB U MPOJTYKTOB IOMEHHOM IIABKH.
M3yyeHnue OCHOBHBIX 3aKOHOMEPHOCTEH MpoLecca arjioMeparuu.

W3ydeHre AMHAMMKU 00pa30BaHUs ChIPBIX OKATHIIIEH B Tapeab4yaTOM OKOMKOBATEJNE.
OmnpeneneHne BEPTUKAIBHOTO JABJICHMS CBHIIYYMX MAaTE€pPUAIOB B IPUCYTCTBHM I'a30BOTrO
OTOKA. M3ydeHnue yciaoBui NoABUCaHUS IIMXTHI B JOMEHHBIX II€YaX.

MozenupoBanue 00pa30BaHUs yCaJOUYHONH PAaKOBUHBI B CTAIbHBIX CIUTKAX.

N3yueHnne KpucTauimuecKoro CTpOEHUs U MaKpOCTPYKTYPBI CTAJIbHBIX CIUTKOB.

N3yyenune KpuCcTauInueCKOro CTpOEHUs U MaKpOCTPYKTYPBI HENIPEPBIBHOJIUTHIX 3aTOTOBOK.
N3yuenne Ha MOJIENN KPUCTAJUIM3ALNN CIIUTKA.

oSS

O No O

OuneHoYHBIE CPeICTBA /I TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, IPOMeKY TOYHOI
aTTecTalMy 10 UTOraM OCBOCHMS JMCIUIIJIMHBI:

CprKTypa MNpOU3BOJACTBA HYCPHLIX MCTAJJIOB W  3ada4u  MCTAJUTYPTHYCCKOTIO,
KOKCOXUMHUYCCKOIr0o  IMPOMU3BOJCTB. HpI/IMeHeHI/Ie JKeje3a W €ro  CINlaBoB.  Pa3Burtue
MCTaHHprHqCCKOﬁ U KOKCOXMMHYECKOMH OPOMBIIIJICHHOCTH. Ponp meramioB B COBPCMCHHOM
IMPOMBIIIJICHHOM ITPOU3BOACTBE. PaI_[PIOHaJIBHOe HUCITIOJB30BaHHUEC TOIIJIMBHBIX KOMIIOHCHTOB JJISA
BCP(I)CKTI/IBHOCTI/I NNpOnU3BOACTBA U HapallruBaHUA MOH.IHOCTCﬁ MCTAJUTYPIrAYCCKUX u
KOKCOXUMHYCCKUX TIEPECACIIOB. CI)IpI)eBI)Ie MaTcepuraibl HOMeHHOﬁ INIaBKH W HUX IIOATrOTOBKA.
ITokazaTenu kauecTBa BHCPFOHOCHTCHCﬁ JJIA I[aJ'ILHeﬁH.IeFo HCIIOJIb30BAHM B arjIoMEpaliuOHHOM
U TOMCHHOM ITPONU3BOJACTBAX.



Ycerubiii onpoc.  XapakTepUCTHKA arjoMepanuoHHOro mpoiecca. OleHka KadecTBa
TOILJIMBHBIX 100aBOK. JlomeHHbIH iporiecc. [Ipomeccsl B ropHe 1oMeHHOH neun. Pacnipenenenue

MaTepuaIoB Ha KOJIOIIHUKE JOMEHHOU Ieun mnpu 3arpyske. [loBeeHre MpUMECHBIX JIEMEHTOB
YyryHa: BOCCTaHOBJIEHHME MapraHiia, KpemHus, ¢ocdopa, BaHaaus ¥ TUTaHa. UyryH u ero
kauecTBo. OOpa3oBaHue 4yryHa. Busibl 4yryHOB, BRITUIABIISIEMBIX B TOMEHHBIX Tieuax. [loBenenue
cepsl B JIOMEHHO# T1aBke. OCHOBHas peakius Aecylb(ypalii B TOpPHE TEYd U BHEIOMEHHAs
necynbdyparus.

Yerapiii  onpoc.  KucimopoIHO-KOHBEPTEPHBIM IMPOLECC C BEPXHEH MPOILYBKOM.
YcerpolicTBO  KHUCIOPOAHOrO KoHBeprepa. [lluxToBble Marepuasibl. TEXHONOTWs IUIABKH.
TennoBoil pexuMm. BeinnaBka serupoBaHHbIX cTtajied. OTBOJ M OYHMCTKA KOHBEPTEPHBIX
ra3oB, ’K0JIOTUs npouecca. KoHTpoibs 1 aBTOMaTH3anus KuciIopoJHO-KOHBEPTEPHOro IIpolecca.
TexHuko-3KOHOMHUYECKUEe Toka3aTenu mporecca. [lepenen docdopucTix YyIr'yHOB B
KOHBEpTepax ¢ BEpXHEW npoayBkod. KoHBepTepHble mpoulecchl ¢ JOHHOW IIPOJYBKOM
kucnopooM. KonBepTepHble mporeccbl ¢ KOMOMHUPOBaHHOU mpomayBkoi. [lmaBka cramm c
YBEJIMUEHHBIM PAcX0JIOM JIoMa. DHEpro3arparsl U cOepekeHne MaTepuaioB IIPpU POU3BOJICTBE
CTaJli B KUCIIOPOJIHO-KOHBEPTEPHOM Mpoiiecce. KauecTBo ctanu u cepTuduKamus npoIyKIum.

Ycrablit onpoc. Kosmesas o6paboTka cranu TexHOJIOrmuecKrue BapraHThI Mepeesa mo
croco0y BHENEYHON 00paOOTKHU: BUABI KOBIIEBOH O0O0pabOTKM U uX cymHocTh. OOpaboTka
MeTajula  JKUAKUM CHHTETHYECKMM muiakoM. OOpaboTka MeTalyla WHEPTHBIM — Ta30M.
BakyymupoBanue xuikoi ctanu. Beenenue B KUAKUN METaIUT MOPOLIKOOOPA3HBIX MaTepUaIOB.
KomOnHMpoBaHHBIE METO/BI KOBIIEBOH 00pa0OTKHM MeTala C €ro HarpeBOM. ABTOMAaTH3alLUs
MIPOLIECCOB KOBIIEBOM 00pabOTKM cTanu. DHepro3arpartbl M cOepekeHHe MaTepuajoB IMpU
KOBIIIEBOI 00pabOTKe CTalli pa3IMIHBIMU CIIOCOOAMH.




INPUJIOKEHUE 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeJIeHH s POMEKYTOYHOM aTTeCTALMHU
a) Ilhanupyemoie pezyiomamot 00yueHuUs U OYEeHOUHbBLE CPEOCHEA 013 RPOBEOEHUA NPOMENCYMOUHOU AMMmMecCmauuu:

CtpyKTypHBII
DJIEMEHT [Tnanupyemblie pe3yabTaThl 00y4eHUs OneHouHble CpeCTBa

KOMIICTCHIIN

[1K-4: Criocoben GpopmMupoBaTh pallioOHAIbHBIEC TOKA3aTEN KaueCTBA TOIUIMBA JIJIs MOBBIICHUS 3(()EKTUBHOCTH MPOU3BOICTBA METAIITYPrUUECKOM
MPOTYKIHH

I1K-4 CDOpMI/IpyeT pamrOHAJIBHBIC ITOKA3aTCIIN Ka4CCTBA Hepeqeﬂb TCOPETHYCCKUX BOIIPOCOB K IK3aMEHY:
TOIIMBA JIA IIOBBIIICHU A Bq)(I)CKTI/IBHOCTI/I —  Poup YCPHBIX METAJLIIOB B C(bepe YeJIOBCUYSCKOM NEeATEIbHOCTH
IMPOU3BOACTBA MCTaJIJIprPI‘{eCKOfI MMpoaAYKIIUU - Yrto Takoe qyry]{?

— OOmas cxeMa mpou3BOICTBA YEPHBIX METAILJIOB.

—  OCHOBHOE pa3Inuue YyryHa u ctanu?

— Yro Takoe crann?

—  Kakue cranennaBuiibHbIE arperaTbl MOTYT UCITOJIb30BaAThCS
JUIS BBIIJIABKY CcTaIn’?

— HazoBure mmxToBBIE MaTepUANbI, KOTOPHIE HCTIONB3YIOTCS
MIPH BBITUTABKE CTAlI B KUCIOPOJHOM KOHBEpTEpE.

— HazoBute mmxToBbie MaTepHaNbl, KOTOPHIE UCTIOIB3YIOTCS
IIPY POU3BOJICTBE ATFOMUHWS, MET!, HUKEJIS.

— Kakwue arperaTsl HCTIONB3YIOT TIPU MTPOU3BOJICTBE I[BETHBIX
METaIoB?

— B 4em ocHOBHBIC OTJIMYHS METAJUTYPTHUHU YESPHBIX U IBETHBIX
METaIoB?

—  CnocoObl TOATOTOBKHU PYJ K TOMEHHOW 1uiaBke. HazHauenune
1 XapaKTEPUCTHKA CITIOCOOOB OKYCKOBAHUS JKEIE30PYTHBIX
MaTepuasoB.

—  CymHOoCTb arjoMepamoHHOTO Ipolecca.

— O6opynoBaHue J1sl IPOU3BOJICTBA OKYCKOBAHHOTO CBHIPBS




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

— OO6opynoBanue A MPOU3BOACTBA UYTYHA.

—  OO6opynoBaHue A MPOU3BOACTBA CTAJIH.

—  OOopynoBaHue IS pa3IUBKH YyryHa

— OO01mee yCTpOHCTBO U COCTaB KOMIUIEKCA JJOMEHHOM TMEUH.

— Hapucyiite cxemy npouisi KHCIOPOJHOTO KOHBEPTEpa

— 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
pynooOpasyroieMmy MUHEpary

— OcHoBHBIE TpeOOBaHMS 0€30MacCHOCTH NpPU IPOU3BOJICTBE
qyryHa.

— OcHoBHBIE TpeOOBaHUS OE30MACHOCTH MPU HPOU3BOJCTBE
cTayu

— OcHoBHBIE TpeOOBaHUS OE30MACHOCTH MPU HPOU3BOJCTBE
arjoMepara

— Kaxkune npenmMyiiecTsa nMeeT HENpPEPBIBHASA pa3iMBKa CTAIU
nepe.l pa3InBKOW B U3JI0KHULIBI?

— CpaBHUTHb TEXHHUKO-I)KOHOMHUYECKHE TIOKa3aTelu padoThl
nomeHHbIX meuerd Ne§ (¢ B3V) m Ne 4 (koHycHOe 3arpy3o4dHoe
YCTPOMCTBO)

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

— Omnucatp TEXHOJIOTMYECKUN NPOLECC NPOU3BOJACTBA CTAlH,
yKa3aTh Kputepuu 3¢ ekTuBHOCTH

— 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, 1 15 % FeO.

— OINpEeNeNuTh  OKUCIUTEIbHYIO  CIIOCOOHOCTh  OKAJIMHBI,
conepxkarieit 70 % Feysy 1 73 % FeO.

— CKOIIbKO M3BecTH, coaepxkaiieit 85 % CaO, morpebyercs ans
onurakoBauss 0,7 % Si B 300 T XHMIKOTO MeETallia, €CIIH
OCHOBHOCTH IIIJIaka - 3,57

— Ha CKOJIbKO IMOBBICUTCSI OCHOBHOCTb IIIJIAKA, €CJIX K 35 T II1aKa,
coaepxariero 43 % CaO u 13 % SiO, 106aBUTH 7 T U3BECTH,
conepxkamieit 87 % CaO u 2 % Si0,?

— Onpenenuts  OKUCIUTENBHYI)  CHOCOOHOCTH  OKAJIMHBI,
conepxateit 70 % Feoey 11 73 % FeO.

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

— Ha ckobKO MOBBICUTCS OCHOBHOCTB ITIaKa, €CJIM K 35 T IIUTaKa,

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




0) Ilopsinoxk mnpoBedeHHUs] NMPOMEKYTOUYHOW AaTTeCTAUMH, MOKA3aTeJM W KPUTEPUH
OLlCHUBAHMUSL:

[IpomexyrouHas arrecrauus 1o  gucHuiuiiHe  «OCHOBBI  METAJLIyPrH4ecKOro
NPOU3BOCTBA» BKIIOYAET TEOPETUUECKUE BOIIPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHDb YCBOCHUS
00yyaroIMMUCs 3HAHUH, U NPaKTUYECKUE 3aJJaHMs, BBIABISIOIINE CTEIIEHb COPMHUPOBAHHOCTU
YMEHUH U BIaJIeHU, TPOBOIUTCS B (hOpMe IK3aMEeHa.

Iloxazarenu u KPUTEPHUHU OLICHUBAHUSA IK3aMeHa:

— Ha OIICHKY «OTJIHYHO» (5 0aymioB) — oOydaromuics AEMOHCTPUPYET BBICOKUN ypPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSIET MPAKTUUYECKHE 3a/laHus, CBOOOIHO OIepUpyeT
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomio» (4 Oamna) — oOydyarouuiicss IEMOHCTPUPYET CPEAHUM YpPOBEHBb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTEbHBIE OITUOKH, HETOYHOCTH, 3aTPYAHEHUS ITPU aHATIMTUYECKUX OTIepaIUsX, TIEPEHOCe
3HAHUW U YMEHHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYAIIHH.

— HAa OLIEHKY «yJOBIIETBOPUTEILHOY (3 6aia) — 00ydaromunics JEMOHCTPUPYET MOPOTrOBbIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0JI€ KOHTPOJIBHBIX MEPONPUATHI JOMYCKAIOTCS
OIIMOKH, MPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWN, yYMEHHH, HABBIKOB, OOydYaromuucs
WCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSMU M YMEHUSMH TMPU UX
IIEPEHOCE HAa HOBBIE CUTYAIIMH.

— Ha OIIEHKY «HEYAOBJIETBOPUTEIHLHO» (2 0aria) — 00yJaromuiicst JEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HEYIOBIETBOPUTENHHOY (1 O6an) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCITPOMU3BCACHUSA n 00BsCHEHN I/IH(i)OpMaIH/II/I, HEC MOXKET IIoxasaTb
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



