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Pabouas mporpamma omobpeHa Ha 3aceaHuu Kaeapsl
DJIeKTPOMeTa/LTyPruu
IIpoTtokomn ot 25.05.2023 r., Ne9

3aB. kadenpoit Enanckuit JI.T'.

1. IEJIX1 OCBOEHUA

1.1{CchopmupoBath 3HaHUS 110 OCHOBHBIM TEOPETUYECKUM U TEXHOJIOTUUECKHM OCHOBaM Ipou3BojcTea cranu B J{CII,
BKITIOYAs BHIIIIABKY YTIIEPOAMCTOTO MOMYIPOAYKTa, KOBIIOBYIO 00paboTky u pasnuBky cranu Ha MHPC; chopmupoBats
CHOCOOHOCTh K aHAJMTHYECKOMY MBILICHUIO TP PELICHUH Psijia TEXHOJIOTHYECKHX 3a/1au, COMPOBOKIAIOIIHX
niponsBoicTBO cranu B DCIILI.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Hukn (paznen) OIT: |Bl.O

2.1| TpeGoBaHus K NpeaBapuTeJLHOI MOATrOTOBKE 00yYaroierocs:

2.1.1|MaremaTtuka

2.1.2| Xumus

2.1.3|Dxonorus

2.1.4(Metoabl KOHTPOJISL U aHAJIN3a BEIIECTB

2.1.5|MopenupoBaHue MPOIECCOB H 0OBEKTOB B METALTyPIUU

2.2 | IncuMnjauHbl (MOAYJIM) U PAKTUKH, /151 KOTOPBLIX OCBOEHHE JAHHOMH TUCHUILINHBI (MO1YJIs1) HEO0X0AUMO KAK
npeauiecTBymoIee:

2.2.1|IToaroroBka K mMpoLeaype 3aluTHl U poleaypa 3amutsl BKP

2.2.2|KoMIbproTepHOE MOJAEIUPOBAHUE TEXHOIOTHYECKHUX MpoueccoB OM/]

2.2.3| TexHomornueckue JUHUA U KOMILIEKCHI

2.2.4|I1IpoexTrpoBaHIe METAJUTYPrHYECKIX IIEXOB

3. PE3YJIBTATHI OBYUEHUS 11O JUCIIUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMH
KOMIIETEHIIUAMMAX

OIIK-2: CriocoGeH y4acTBOBATh B IPOCKTHPOBAHUYU U Pa3padoTKe TeXHHYECKHX 00beKTOB, CHCTEM M TeXHOJIOTHYeCKHX
NPOLECCOB C Y4eTOM IKOHOMHYECKHUX, IKOJIOrHYeCKUX H COUATBHBIX OrPaHNYeHU

OIIK-2.1: )IeMOHCTpl/lpyeT 3HAHUA TEXHUYICCKHUX Oﬁ'l)eRTOB, CUCTEM U TEXHOJIOTUYECCKUX MPOoHEeCcCoB

3HaTL:

OIIK-2.1-33 TeopeTrueckre OCHOBBI MPOIIECCOB OKUCIUTENBHOTO pahMHUPOBAHHSI

OIIK-2.1-32 cTpyKTypy ¥ 0COOCHHOCTH MHTETPUPOBAHHBIX METALTYPIHYECKUX TPEIIPHUITHI 1 MUHU33BOJIOB;

OI1K-2.1-31 xnaccudukaiuio u ToTpeOUTENbCKIE CBOWCTBA CTAIIH;

YMmern:

OIIK-2.1-Y3 ananu3upoBaTh NPEUMYIIECTBA U HEIOCTATKH JIBYX OCHOBHBIX CXEM MPOU3BOJICTBA CTAIN

OIIK-2.1-Y?2 BBIOMpaTh TUI IDIABHIBHOTO arperara st 00ecreueHnss HE0OX0IUMBIX TEXHUKO-9KOHOMHUYCSCKIX TIOKa3aTeleH IIaBKY;

OIIK-2.1-V1 aHanu3upoBaTh NpEeUMyIIECTBA U HEAOCTATKHU JIBYX OCHOBHBIX CXEM IIPOU3BOJACTBA CTaNH;

Baagernb:

OIIK-2.1-B2 omeHKoil pecypco-3KOIOTHIECKUX XapaKTePUCTHK MTPON3BOICTBEHHBIX IPOIIECCOB




OIIK-2.1-B1 HaBBIKaMH peIICHUS MHKCHEPHBIX 3a7ad Ha 0a3e MOTYYCHHBIX TEOPETHUCCKIX 3HAHUM;

4. CTPYKTYPA U COAEP)KAHUE

Kon
3aHSTHS

HaumeHnoBaHue pa3ziesoB u TeM /BUJ 3aHATHS/

Cemectp /
Kypc

Yacos

Komneren-
187071

Jlutepartypa
H I

pecypcsl

Ipumeyanue

Pazgen 1. DaexkTpocTajeniaBujibHoe
NPOU3BOACTBO. MMHH MeTalTyprudeckuii
3aBOJI.

1.1

[pennockIky pa3BUTHS TEXHOJIOTHU
CTAJIEIUTEHHOTO MOIYJIsl, MX KJIACCU(HKAIIHSL.
CyIIHOCTh COBpEMEHHON TEXHOJIOTHH
MIPOU3BOJCTBA CTAJIM B JICKTPOIIEYax.
Kiaccudukaums MeTayurypruueckKux MUHHA
3aBogoB. O030p COBpEMEHHBIX, IPOTPECCUBHBIX U
MHHOBAILIMOHHBIX BAPUAHTOB TEXHOJIOTHUH U
arperaToB BBITUIaBKH, KOBIIOBOW 00pabOTKU 1
Pa3JIMBKH B cTaenuTeHoM Moxyie. Konuenmms
MOCTPOEHHUS CTANIIUTEHHOr0 Moy, /Jlex/

OIIK-2.1

J1.1
JI1.2J12.1
J2.2J12.3

J12.4

1.2

AHanu3 0coOEHHOCTEH pa3BUTHS U COBPEMEHHOTO
COCTOSIHHSI METaJUTypPTUH PAa3IMYHBIX CTPaH MUpa
(ma 6aze napOpManuu caiita worldsteel.org).
CTpyKTypa U IUIaHUPOBKaA KOMIUTEKca. Beioop
OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYAOBaHHUS.
[puHIMI B3aUMOIEHCTBUSL OCHOBHOTO H
BCIIOMOTaTEIBHOTO 000py 1OBaHHS
CTaJleIuIaBIIbHOr0 Moaysi. CocTaB M Ha3HAUCHHUE
arperaroB JIEKTPOCTAIEIUIaBUIILHOTO MOYJIs,
0COOCHHOCTH TEXHOJIOTHYECKOI CXeMBI 1
TUTAHUPOBKU 00opynoBanus /I1p/

OIIK-2.1

J.1
J11.2J12.2
J2.3J12.4

1.3

1. PaGoTa ¢ KOHCIIEKTOM JIEKIIHIA.

2. PaboTa ¢ mpakTHYEeCKUMH MPUMEPaMHU Ha dTare
MOATOTOBKH K 3aHATHUSM.

3. Pabora 110 moAroToBKe JOMAIIHUX 3aJaHHI
/Cp/

12

OIIK-2.1

J1.1
J11.2J12.2
J2.3J12.4

Pazgen 2. /lyroBas crajeniapujbHasi evb

2.1

Knaccudukarus anexrponedeit. Konctpyxmms,
obopynoBanue 1 Texuudeckne napamerpsr JCIIL.
OneKTpUUecKuil TOK. DIeKTpudecKas ayra.
ONeKTpOIMHAMHYECKUE SBICHUS B IyTE.
BonbramnepHast xapakTepUCTHKA AIIEKTPUIECKOI
nyru. PerynupoBaHue napameTpoB 3JIEKTPUUECKOM
JIyTH. YTIpOIEHHas dJIEKTpUYecKas cxema TyroBoil
neun. Koaddunuent MmomuHoct!
3JIEKTPOILUTABIIIBHOTO arperara. Y CIIOBUSI TOPEHHS
anektpuueckoit ayru B JICII, anexrpuueckue
notepu. TennoBo K.I1. 4. 3NEKTPUIECKON TyTH.
dakropsl, Biustomue Ha 3PEKTUBHOCTH HarpeBa
BaHHBI dJIeKTpuueckoit myroit B JICII.
MexaHn4eckoe 000pyJ0BaHNE, CPEICTBA BBOJIA
XUMHYECKON SHEPTUH, KOHCTPYKIHS (BYTEpOBKU
TIOJIHBI, CHCTEMA BOJITHOTO OXJIAXKICHUS
3JIEMEHTOB KOHCTPYKIMH, Ta30XO0/ ¥ ra3004HCTKA.
Paboune xapakrepuctuku JICII. Texandeckue
XapaKTEPUCTHKH U IKCILTyaTalus

rpauTHPOBaHHBIX J1EKTPOIOB. /Jlek/

OIIK-2.1

J1.1
JI1.2712.2
J2.3J12.4

2.2

TexHnveckue XxapakTepUCTUKH U OCOOCHHOCTH
koHcTpykuuu JICII-180 BeikcyHckoro
MeTaJUTypru4eckoro 3aBoza. Mzyuenne
koHCTpyKmu 1 padotel [ICII Ha MaTrepranax caita
Steeluniversity.org /IIp/

OIIK-2.1

J1.1
JI1.2712.2
J2.3J12.4




23

1. PaGoTa ¢ KOHCIIEKTOM JIEKIIHIA.

2. PaboTa ¢ nmpakTHYEeCKUMH MPUMEPaMHU Ha JTare
MOATOTOBKH K 3aHATHUSM.

3. Pabora 110 moAroToBKe JOMAIIHUX 3aJaHHi

/Cp/

13

OIIK-2.1

J1.1
J11.2J12.2
J2.3J12.4

Pa3nea 3. TexHoJiorusi BIILIABKH
yraepoaucroro npoaykra B J{CIIL.

3.1

Oco0eHHOCTH COBPEMEHHOM CHCTEMBI
CTAJICIUIABIIILHOM TEXHOJIOTHH BO B3aMOCBSI3H C
(PU3MKO-XMMUYECKHMH TPOLIECCAMU B PacIiiaBax
xKere3a. XUMHUYECKHE PEaKIIUK B METAJUIE U IIIJIaKe
IIPY BBIILIABKE YTIEPOJUCTOTO MOTYNPOAYKTA.
Peaxmuu pacTBOpeHUs BOLOPOAA U a30Ta B
metaie. CriocoOb! yrpaBieHust GU3NKO-
XUMHUYECKUMHU ITPOLECCaMM BbITIJIABKH. Cpe}lCTBa u
CIIOCOOBI YITPABICHHSI TEXHOJIOTHYECKHM
MPOIIECCOM BBIMJIABKYU CTaIU B TyTOBOM
cTaneruaBmiIbHON neun. [IuxToBble MaTepUans.
Crnioco0b! opraHu3anuy TeXHOJIOTHYECKOTO
IpoIiecca IIaBJIeHHs CTAIBHOTO JIOMa U OKUCIICHUS
TpuMecei B )KuaKoM Metaiie. [IpuHIunel Beioopa
ONTUMAJIbHBIX TTAapaMETPOB HArpeBa MeTajljia
ANEKTPHUECKON AyToi. OKUCIUTENBHBIC PEaKIH B
BanHe JICII. OcoOeHHOCTH OKHCIIEHHs yTiiepo/a B
coBpemennoit JICII. lepochopanus cranm.
TexHONOorus BEIMIABKU YIIEPOIUCTOrO
MOJIYNIPOAYKTa B IYTOBOM CTaJIeIJIaBUIILHOM NIEYH.
OHepreTHyecKuil 1 MaTepHaNbHBII OamaHc
BBIMJIABKHU YITIEPOJUCTOrO MOJIYNIPOIYKTa B
copemenHnoit JICII. /Jlex/

OIIK-2.1

J1.1
JI1.2J712.2
J2.3J12.4

32

BrinonaneHnue pacueToB paBHOBECHOTO COCTOSIHUSA C
IpUMEHEHHEeM MporpaMmmMHoro komiuiekca GIBBS.
TemneparypHast 3aBHCHMOCTb PaCTBOPHMOCTH
KHCIIOpoAa B jkenese Ha Boimycke u3 JJCIL
CpaBHUTENbHASI OLIEHKAa PABHOBECHOTO U
(haxTHYECKOTO Co/IepKaHusI KUCIOPOAa U yriiepoja
B )KeJie3e. 3aBUCHMOCTb PABHOBECHOTO COAEPKAHUS
KHCIOPOAA U YIIepoJa B JKele3e OT TEMIEPaTyphl
" JaBJICHUA.

OmeHka paBHOBECHOTO COJEPKaHUs KHCIOpoIa 1
KPEMHHUS B JKenese.

OmueHKa paBHOBECHOTO COJEPIKaHUS KHCIOPOIa U
AJIFOMUHUS B XKelese.

Mp/

OIIK-2.1

JI1.1
J1.2J12.2
J23J12.4

3.3

Brimonnenue nabopatopHoii paboTsl «BrimmaBka
ctamu B JICII» Ha KOMOBIOTEPHOI MOJIEH caiiTa
Steeluniversity.org /J1a6/

OIIK-2.1

JI1.1
J1.2712.2
J2.3J12.4

34

1. PaGoTa ¢ KOHCIIEKTOM JIEKIIMIA.
2. PaboTa ¢ mpakTHYeCKUMH MPUMEPaMHU Ha dTare
TIOATOTOBKHU K 3aHITHUSIM U J1abopaTopHO paboTe.

3. PaGoTa o moaroToBKe JOMAIIHUX 3aIaHUi
/Cp/

18

OIIK-2.1

J1.1
J1.2J712.2
J2.3J12.4

Paszpnen 4. CrajnenjiaBujibHoe Mnpou3BOACTBO




4.1

YcrpoiicTBo M puHIKT paboTHl 000pyJOBAHUS
AKITI. AKII: Mmexanuveckoe 000pyI0BaHuUE,
3JIEKTPOOOOPYAOBaHUE, KOPOTKAS CETH,
KOHCTPYKIUS PyTEPOBKH CTAIEPA3ITHMBOIHOTO
KOBIIIa U IPOAYBOYHBIX Y3JI0B, CUCTEMA BOASTHOI'O
oxuaxaeHus. Paboune xapakrepuctuku AKIIL.
Cpencrsa 1 criocoObl yIpaBlIeHHsI TEXHOJIOTHEH
KOBIIOBOM 00paboTku cranw. [IpuHImIE! BEIOOpa
ONTHMAJILHBIX IIAPAMETPOB HArpeBa MeTalia
3JIEKTPUYECKOM Tyroil U MPOLYBKHU CTAIU
WHEPTHBIM Ta30M B CTaJIEPa3IMBOYHOM KOBIIIE.
Ouepreruyeckuii 6amanc AKIL. OcHoBHBIE
TEXHOJIOTHYECKHE OIIEPALIUH, BHITIONHSIEMBIC B
arperate KoBII-nieus. GopMUpoBaHUE MIITAKa:
OLIEHKA COCTOSHUS [INTAKOBOTO TIOKPOBA,
KOPPEKTUPOBKA XUMHYECKOTO COCTaBa LIIIaKa,
OCHOBHbBIC TPUHIMIIBI YIAJICHUE CEPBI U3 CTAJIH,
BIIMSIHUE COCTaBa M KOJIMYECTBA IIJIaKa, IPOLYBKH
MHEPTHBIM ra30M Ha CKOPOCTb PEAKIMH U IITyOHHY
necynbdyparun. Harpe MeTarma: 31eKTpuIecKuit
Y MIPOJTyBOYHBIN PEKUMBI, KOHTPOJIb TEMIIEPATYPBHI.
[lepemermBanue: yCcpeIHEHUE COCTABA U
TEMITEpaTyphbl, HarpeB, JeCyIbQyparus,
B3auMoieiicTBUE ¢ PyTEpOBKOM KOBIIIA,
TTOKPOBHBIM IIJTAKOM M TIEYHON aTMOoCc(hepoi.
Packucienue Metajuia  1jIaka: TIIyOnHHOE
(ocaxxnaromee) packucieHue, UG Py3HOHHOE
packucienue. Packucienue Mapratuem,
KpeMHUEM, aTlOMUHUEM, KanbiiieM. COBMECTHOE
packuciIeHHe KpPEeMHHEM, MapraHLeM, aTlOMIHIEM
U KanbliveM. JloBoJKa MeTasia o XUuMHYECKOMY
COCTaBy U Temreparype. KoHTposib XuMHu4eckoro
cocraBa MeTayuta. Bropuunoe okucienue. /Jlex/

OIIK-2.1

J1.1
J11.2J12.2
J2.3J12.4

4.2

BeimonHenne pacueToB paBHOBECHOTO COCTOSTHUS C
IpUMEHEHHEeM MporpaMmmHoro komiuiekca GIBBS.
Packucnenue u nerupoBanue 3aJlaHHON MapKH
CTaJIl.

MeroanKa OLEHKY HHTEHCHBHOCTHU BIYBaHUS
WHEPTHOTO Ta3a B CTAJIEPa3IMBOYHBIN KOBII JUIS
BBITIOJTHEHHS TEXHOJIOTMYECKUX OTepaluii.
®eppocmnassl. Beioop deppocriurapa.

Mp/

OIIK-2.1

JI1.1
JI1.2J12.2
23 J12.4

43

1. PaGoTa ¢ KOHCIIEKTOM JIEKIIUIA.

2. Paborta ¢ npakTH4eCKUMH IPUMEpPaMHU Ha dTare
MOITOTOBKH K 3aHATHSM.

3. Pabora 110 mOoAroOTOBKE JOMAIIHUX 3adaHUi
/Cp/

18

OIIK-2.1

J1.1
J11.2J12.2
J2.3J12.4

Pa3neua S. BakyymMupoBaHue cTajiu




5.1

OcHOBHBIE CTTOCOOBI BAKYYMHPOBAHHSI CTAIN B
koBie. CyIIHOCTh U Ha3HadeHue npotecca VD.
VYcrpoiictBo 1 mpuHIUT padboTsl VD.
Bo3MokHOCTH era3aluu pacKUCICHHOM cTanu
MIPY TPOTyBKE HHEPTHBIM Ta30M IIPH aTMOC(HEPHOM
JIaBJICHUH U T10]1 BAKYyMOM. TeXHHKa CO31aHus
Bakyyma. MexaHnueckoe 000pyJOBaHuUE,
BaKyyMHOE 000pyIOBaHHE, CHCTEMA BOJSTHOTO
OXJIQXIEHUS, CUCTEMA OYUCTKU U OXJIaXACHUS
oTxozsmux razoB. OCOOCHHOCTH TEXHOIOTHU
BAaKyyMUPOBaHHsI HEPACKUCIEHHON U
packucieHHor ctanu. KoHTpoas KoHauIui cranu
nepen BakyymuposanueM. Habop Bakyyma:
BU3YyaJIbHBIN KOHTPOJIb, IOBE/ICHHUE 1IJIAKa,
paboure peKUMBI IPOTYBKHA HHEPTHBIM T'a30M.
Brlaepikka: IpoAOIKUTENBHOCTD JOCTUKEHUS
TpeOyeMoii CTeTIeH! papUHUPOBAHUS, PEKIM
MIPOLYBKH, CKOPOCTh OXJIQXKCHUS CTaJIH.
Pasrepmernzanust kamepsl. Paboune
xapakrepuctuku VD. /Jlex/

OIIK-2.1

J1.1
J11.2J12.2
J2.3J12.4

5.2

BEInonHeHNe pacyeToB paBHOBECHOTO COCTOSTHHMS C
IpHUMEHEHHEeM NporpaMmmHoro komiuiekca GIBBS.
MeroauKa OLEHKH Jera3alyy CTal B
CTaJIepa3IMBOYHOM KOBILIE

Mp/

OIIK-2.1

J1.1
J11.2J12.2
J2.3J12.4

53

Brimonnenune nabopaTtopHoii paboTsl «BHeneunas
00paboTKa cTam» Ha KOMIBIOTEPHOH MOJIEITH
caiira Steeluniversity.org /J1a6/

OIIK-2.1

JI1.1
J1.2712.2
J2.3J12.4

54

1. PaGoTa ¢ KOHCIIEKTOM JIEKIIHIA.

2. PaboTa ¢ mpakTHYeCKUMH MPUMEPaMH Ha STare
MMOATOTOBKH K 3aHITHIM.

3. PaGoTa o moaroToBKe JOMAIIHUX 3aIaHUi
/Cp/

18

OIIK-2.1

J1.1
J1.2J712.2
J2.3J12.4

Pa3ngen 6. PaziuBka crajim

6.1

[Ipormece kprcTamIH3auy HETPEPHIBHOIUTOTO
cisi6oBoro cnutka. OCHOBHBIE MTapaMeTphI
ToHKkoc1160B0i MHPC. OcHOBHBIE 0COOEHHOCTH
KOHCTpYKIHHU ToHKOoCIs100BOIt MHPC. OcHOBHBIE
¢ynkupronanbhbie y3161 MHPC. TToBopoTHBIi
cteHn. [IpoMexxyTOUHBIN KOBII. 3aIIuTHAS TPyOa.
ITonBox MeTasia B KpUCTAJUIN3ATOP.
Kpucrammuzatop MHPC. 3ona BTOpHYHOTO
oxnaxaeHus. CucremMa MATKOTo 00XKaTHsl CIINTKa.
TexHonornueckuii nepenus ctanu Ha MHJI3.
JedeKThl HempephIBHOIUTOM 3ar0TOBKH.

/JTex/

OIIK-2.1

J1.1
JI1.2J12.2
J2.3J12.4

6.2

N3ydeHne orHEYTIOPHBIX MAaTCPHAIIOB.
JleMoHCTpanus Ha XOJIOAHON MOJIEIIN U aHAIIU3
MOBEACHUSI METAIJIA B KPUCTAIUTU3ATOPE
tonkocnss6oBoit MHPC. Pabora Ha Momenu
«HenpepbiBHast pa3jinBKa CTAIN» Ha
KOMIBIOTEPHOMN MojemHu caifta Steeluniversity.org.
Mp/

OIIK-2.1

JI1.1
JI1.2J12.2
23 J12.4

6.3

1. PaGoTa ¢ KOHCIIEKTOM JIEKIIHIA.

2. PaboTa ¢ nmpakTHYEeCKUMH MPUMEPaMH Ha dTare
MTOATOTOBKH K 3aHATHAM U JIaOOpaTOpPHOI paboTe.
3. Pabora 110 moAroTOBKE JOMAIIHUX 3adaHHi
/Cp/

16

OIIK-2.1

J1.1
J11.2J12.2
J2.3J12.4

5. ®OH/JI OHEHOYHBIX MATEPHUAJIOB

5.1. BonmpochI J151 caMOCTOSITeJILHOM MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OlleHKOi1)

Bompocs! k 3agery (IIK-1.1, OIIK-5.1)

1.
2.

Texnonoruueckas cxema u CYITHOCTb METAJUTYPrud€CKOro mpon3BoacTBa.
COBpeMCHHbIe Tp€6OBaHI/I$I K Ka4CCTBY CTAJIH.




3. HaszoBute ocHOBHEIS CTPATCIruu Pa3BUTHUA MCTAILITYPIrUICCKOTIO NPCATIPUATHUA U IPUBCAUTC MIPUMCEPHI.

4. W3noxure TEXHOIOTUYECKYIO CXEMY COBPEMEHHOI0 Ipoliecca MPOU3BOACTBA CTaNH.

5. JlaiiTe XapaKTepHCTUKY PEaKIUH OKHUCICHHUS YTIIepo/ia IIPH MPON3BOICTBE CTANH (3AMUIINTE XUMHUYECKUE PEAKIIHH, 10
KOTOPBIM BO3MOKHO OKHCIIEHHE YTJIepOAa; Ha30BUTE (PaKTOPHI, BIUSIONINE HA CKOPOCTh M TITyOWHY IPOTEKAHUS PEaKIIHii)
6. JlaiiTe XapakTepUCTUKY peakiuu nedocdopaliu paciuiaBa Mpy MPOU3BOJICTBE CTATH (3AMUIINTE XUMHYECKUE PEAKIUH, 110
KOTOPBIM BO3MOKHA Jieochopaliust; Ha30BUTE (HaKTOPHI, BIHSIOIINEC Ha CKOPOCTh U TIYOHHY MPOTEKAHUS PEAKIINH ).

7. JloMeHHas neuyb: Ha3HAYEHUE, IPUHLIUI IEUCTBUS.

8. ®dopmupoBaHUE YyT'yHa B JOMEHHOH ITeYH: BOCCTAHOBJICHNE M HAYTIIEPOKUBAaHHUE Kele3a.

9. CyILIHOCTB CTaJIeNIaBUIBHOTO IIPOM3BOACTBA, CIIOCOOBI IPOMBIIIIIEHHOTO TPOU3BO/ICTBA CTANIH.

10. YKaxuTe npeieisl, B KOTOPBIX 0OBIYHO B HACTOSAIIEE BPeMs U3MEHSIETCS 0 MeTaiummdeckoro toma B muxrte JCIIL. Kakne
(haKTOpBI OKA3BIBAIOT BIMAHHUE Ha Pacxo] joma?

11. VcTouHrKH KHCIIOpO/ia TP MIPOM3BOJICTBE CTANH, IIepeada KUCIOpoia B METalll.

12. Packucnenue u nerupoBaHue CTANCH: IEIH, IPUMEHIEMbIC MaTePHAIIBL.

13. Knaccugukarus craneii.

14. Peakunu okucieHus yriaepo/a mpy MpON3BOICTBE CTAIH.

15. OKHCIIeHNE U BOCCTAHOBJICHHUE KPEMHUS B CTAICIUIABHIIBHOM arperare.

16. VY nanenue dochopa mpu MPOU3BOACTBE CTAIH, PAKTOPHI, BAUSIONINE HA OCTATOUHOE cojepikanue (hocdopa.

17. Y nanenue cepsl IpH IMPOU3BOACTBE CTATH, (PaKTOPHI, BIUSIOIINE Ha OCTATOYHOE COJCPKAHUE CEPHI.

18. JlaiiTe XapakTepHCTUKY PEAKIIUU ACCYIb(PYypalru paciiaBa Mpy MPOU3BOICTBE CTAHU (3AMUIINATE XUMUYCCKHE PEAKIIUH, 110
KOTOPBIM BO3MOJKHA JIeCyNb(ypaltis; Ha30BUTE (HaKTOPHI, BIUIIOMINE HA CKOPOCTH U TITyOHMHY IPOTEKaHUs PEaKIHii).

19. [[TuxTa crajemiaBuiIbLHOrO MPOU3BOICTBA.

20. ITonroToBKa KOMIIOHEHTOB IIMXTHI K IIABKE: CIIOCOOBI IOATOTOBKH CTAIHOTO JIOMA.

21. IToaroroBka KOMIOHEHTOB IUXTHI K TUIABKE: BHEJOMEHHAs IeCyNIb(YpaList IyTyHa.

22. HOHFOTOBK& KOMITOHCHTOB HIUXTHI K IIJIAaBKE: MPOU3BOACTBO NU3BECTH.

23. JICTI: Ha3HaueHne, OCHOBHBIC TIOKA3aTeNIN TUTAaBKH.

24, Oomee yerpoiictso JICII.

25. VYerpoiictBo kucinopoaHsix nrxekTopos JCIL

26. TexHOIOrMueCKNi MUK KOHBEPTEPHOU IIaBKH.

27. M3MeHeHne XMMHUYEeCKOro coCTaBa MeTalljla U Iljlaka 1Mo X0ay IIPOyBKH B KOHBEpTEpE.

28. O6mas xapakrepuctuka JCII.

29. JlaliTe KpaTKyto XapakTepUCTHKY TITYOMHHOTO (0CaXIal0IEero) paCKUCICHUS CTaau

30. JaiiTe XapaKTepHCTHKY MaTepHaIbHBIX OTEPh MPH MPOTYBKE CTATH KUCIOPOOM.

31. Onuumte CTpyKTYpY TemioBoro 6amanca JICII.

32. [lenw 1 METOIbI KOBIIOBOW 00paOOTKH CTaJIH.

33. [TpuMmeHeHne HEHTPAIBbHBIX T'a30B JUIst 00pabOTKH KUIKON CTAJIM B KOBIIE.

34. Crnioco65b1 packucieHus cTaini. VX mpeuMyIiecTBa 1 HeI0CTaTKU.

35. ITocTpoeHne coBpeMEHHOM TEXHOIOTUYECKON LIENOYKH.

36. Peaxkiun oxucnenus yriepoja npu Mpou3BOJCTBE CTalH.

37. OxucieHre KpEMHHS B CTAJICTIABHIIFHOM arperare.

38. OxucieHre Mapraiuna Ipyu NpoU3BOJICTBE CTaIH.

39. VY nanenue dochopa mpu MPOU3BOACTBE CTAIH, PAKTOPHI, BAUSIONINE HA OCTATOYHOE cozepikanue (ocdopa.

40. Y nanenue cepsl IpH IMPOU3BOACTBE CTAIH, (PaKTOPHI, BIUIOIINE Ha OCTATOYHOE COJCPKAHUE CEPHI.

41. [InxTa craneniaBUILHOTO TPOU3BOICTBA.

42. [TonroToBKa KOMIIOHEHTOB IIMXTHI K THIABKE: CIIOCOOBI IIOATOTOBKH CTAILHOTO JIOMA.

43. TexHonoruueckuid nuuki miaBku crainu B JCII.

44. [Tepeuncnure ocHOBHEIE TexHONorn4eckue BoznercTeus B JICII.

45. DJeKTpocTalleIIaBHIbHOE TIPOU3BO/ICTBO: Ha3HAYECHHE, OCHOBHBIE TIOKA3aTeN BBIIIABKH CTAIN B SJIEKTPOIICYH.
46. JlyroBele cTajerIaBIIIbHBIE TIEYH — 001Iee yCTPOICTRO.

47. Lenm 1 MeTomBI BHEATrperaTHOM 00pabOTKU CTAH.

48. [lepeuncnure ocCHOBHEIE TexHONOTHUeckue Bo3aencTBus B AKIIL.

49. Pexnm nepememmBanmst ctanu B AKIL.

50. Biusiare 00pabOTKH Ha Ka4ecTBO TOTOBOTO METaLIA.

51. BakyymupoBaHue KHUIKOH CTaJll B KOBIIIE: CIIOCOOHI.

52. BakyymupoBaH¥e )KHIKOH CTaU B KOBIIIE: IPUMEHIEMOe 000pyIOBaHHUE.

53. BaxyymupoBaHue »KHJIKO! CTaly B KOBILIE: BIMSHUE BAKYYMUPOBAHMsI HA KAYECTBO FOTOBOI0 METaLIA.

54. [lepeuncnure OCHOBHBIE TEXHOJIOTUYECKHUE BO3IEHCTBUS B KAMEPHOM BaKyyMarope.

55. KomrutekcHast 00paboTKa KHJIKOW CTAJIU B KOBIIE.

56. PasnmBka cranu: Ha3HAYCHHE, CTIOCOOBI Pa3IMBKH, 000PYJOBaHHUE IS PA3TUBKHU (KOBIIH, U3JI0KHHUIIBI).

57. HenpepsiBHast pazinBKa cTay: Ha3HaYeHUE, IPEUMYIIECTBA, OCHOBHBIEC TIOKA3aTENHN TpoIiecca.

58. O6mee ycrpoiicteo MHJI3.
59. Knaccuduranus MHII3.
60. KoncTanTa paBHOBECHS XMMUYECKOH peaKIyH.

5.2. Ilepeuens pa0doT, BHINOJIHSIEMbIX N0 JUCHMILTUHE (Moay 10, npakTHKe, HUP) - 3cce, pepepaThl, NpakTHYECKHE H
pacyeTHo-rpaduyeckne padoThl. KVDCOBBIE PAOOTLL. MPOEKTHI U AD.

Tematuka nomanmaux 3aganui(I1K-1.1, OITK-5.1:
Jomarmmnee 3amanne Ne 1. XuMudecKkuii coctaB, MEXaHUYECKHE CBOMCTBA U PUMEHEHHe cTanu (Mapka ctainu). OLeHuTs BIMSHNIE
XMMHYECKOTO COCTaBa HA CBOIMCTBA CTAJIH.




Jomaruee 3aganue Ne 2. Jlns mapku cramu (JI3 Nel) pazpabotaTh TeXHOJOTHIO BBIIIABKH, KOBIIOBOW 00pabOTKU U Pa3jIMBKH.

5.3. OueHOYHbIE MaTePUAJIbI, HCIOJIL3yeMble IS IK3aMeHa (onucaHue GUJIeToB, TECTOB M T.I1.)

ITo xypcy npenycMOTpeH 3a4eT ¢ OLIEHKOM.

5.4. MeToauka olleHKH OCBOCHHS JUCHHILIAHBI (MoayJs, npaktuku. HUP)

[MpomexxyTouHast aTTecTanys 1Mo JUCHUIUIMHE MPEAyCMOTpeHa B (JopMe 3a4eTa ¢ OLEHKOM.

Jlnist mosmydeHust 3adera HeOOXOANMO BBITIONHEHNE CIEAYIOINX YCIOBHI:

1. PerynspHoe nocenieHue JEKIHOHHBIX U PAKTUYECKUX 3aHATHI

2. BeInonHeHne U 3aIUTa BCeX MPeLyCMOTPEHHBIX 10 UCHUIUINHE JOMAIIHUX 3a1aHHi

[pun cnaye nomaniHMX 3a1aHAN TPESYCMOTPEHA CHCTEMa OLICHUBAHMS.

[Ikana oneHUBaHKS 3HAHUI 00YUYAIOIINXCS HA dK3aMEHE:

Or1eHKa «OTIIMYHO» - 00yUarOIIMHCS MTOKA3bIBAET INTyOOKHE, MCUEPIBIBAIOIINE 3HAHUSA B 00BeMe MPOIICHHON TPOrpaMMBbl, YBEPEHHO
JIeficTByeT Mo MPUMEHEHUIO TOTy4YEeHHBIX 3HaHUI Ha MPaKTHKE, IPaMOTHO U JIOTHUECKH CTPOIHO M3J1araeT MaTepuall npu OTBETe,
ymeeT (hOpMyJINpOBATh BEIBO/BI U3 H3JI0KEHHOTO TEOPETHYECKOTO MaTepHraia, 3HaeT IOMOIHUTETbHO PEKOMEHI0BAHHYIO
JUTEPATYPYy.

O11eHKa «XOPOIIOY» - 00yHAIOIIUIiCs TOKa3bIBACT TBEP/IbIE U JIOCTATOYHO MOJTHBIC 3HAHUSI B 00bEeMe MPOHIEHHON TPOTrpaMMBbl,
JIOITyCKAeT He3HAUNTEIbHbIE OIIMOKN TIPH OCBEILCHNH 3aJaHHBIX BOIIPOCOB, IPABHILHO JEHCTBYET 110 MPUMEHEHHIO 3HAHWH Ha
MIPAKTHKE, YeTKO M3JaraeT MaTepHuall.

O1eHKa «yZIOBIETBOPUTEIBHOY» - 00YUYAIONIHMIACS MTOKA3bIBAET 3HAHUSA B 00BEME MPOIICHHON IIPOrpPaMMBI, OTBETHI M3JIaracT XOTS 1 C
omuOKamMu, HO yBEPEHHO MCIPaBIISIEeMBIMU I10CJIE AOIOJHUTENIFHBIX 1 HABOASIINX BOIIPOCOB, IPaBHIILHO JEUCTBYET 110
MIPUMEHEHHIO 3HAHUH Ha MPaKTHKE;

O1ieHKa «HEYI0BIETBOPUTEIHLHOY - 00YJaIOMIHNIICS JOITyCcKaeT rpyOble OMIMOKH B OTBETE, HE TOHUMAET CYIIHOCTH N3J1araeMoro
BOIIpoCa, HE YMECT MPUMEHATH 3HAHUA Ha IMTPAKTUKE, JA€T HETIOJIHBIC OTBCTHI HA JOIMOJIHUTEIbHBIC U HABOAAIIUE BOIIPOCHI.
3adeTHas OLICHKA BBICTABIIETCA KaK cpegHeapru(MeTHIecKkas Ha OCHOBE OIIEHOK KOHTPOJIBHBIX MEPOIIPUATHI ceMecTpa
Pe3ynbTaT 0CBOCHMSI KOMIICTEHIIMH (YacTell KOMITETCHIIN ) yCTaHABIUBACTCS CIICAYIOIIMM 00pa3oM:

Onenka 3AUTEHO «Otmmano» - Kommierennus  chopMupoBaHa.

Onenka 3AUTEHO «Xopomio» - KomnereHuus copMupoBaHa.

Onenka SAUTEHO «Y nonerBoputenbHoy» - Komnereniust  chopmupoBaHna.

Onenka HE3AUTEHO «HeynosnerBopurensHo» - KomriereHnus He copmupoBaHa.

6. YHEBHO-METOANYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHAas JInTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue bubnmoTeka W3narenscrBo, rog
JI1.1 |BockoboitHuKOB OO6mas MeTayuTyprusi: yaeOHUK | DIeKTPOHHBIN KaTajaor Mocksa Mertamnyprus, 1985
B.I'LKyapun B.A.
JI1.2 |Enanckwuit J.I'., OCHOBBHI TIPOU3BOJICTBA U DNEKTPOHHBIA KaTaJloT Mocksa MI'BMU, 2005
Jlunuesckwuii b.B, 00paboTKN METaJUIOB: yYeOHHK

Kanemenes A.A.
Enanckwit JI.T'.,
Jlunuesckuii b.B,
KanemeneB A.A.

6.1.2. JlonoJHuTe/IbHAS JIMTEPATYpa

ABTOpBI, COCTaBUTENN 3arnaBue Bbubnmoreka WznarenscTBo, rof
JI2.1 |[FOcdun 10.C. ,ITamkoB |MeTamnyprus xene3a: y9eOHUK | DMEKTPOHHBIA KaTaaor Mocksa UKI["Akagemkuura",
H.®. lOcdun 10.C.,, 2007
[Tamkos H.®.
JI2.2 |Kynpun B.A. TexHOIOrHMYeCKUe MPOLECCHI ONEeKTPOHHBINA KaTauor Pocros n/J] ®dennkce, 2017
B.A Kynpun,B.A. MIPOU3BOJICTBA CTANIN: YUEOHHUK
Inmumupos
JI2.3 |Enanckuii I'.H. CtpoeHue u cBoiicTBa DJNEeKTPOHHBINA KaTajior Mocksa FOPAUT, 2020
Enanckuit, I1.T. METAJNIMYECKUX PaCIIaBOB:
Enanckuit yuebHOe mocooue

| ABTOpBI, COCTaBUTENH 3ariaBsue Bubmuoreka W3parenscTBO, TO




J12.4 |Kynpun B.A.,
HTumumupos B.A.
Kynpuu B.A.,
HTumumupos B.A.

TexHoyorust Mpou3BOACTBA
cTaiy: yueOHoe mocooue

DIIEKTPOHHBIN KaTaJIor

Mocksa U3n. Anbsiac, 2017

6.3 IlepeyeHb MPOrpaMMHOro odecnevyeHust

I1.1 |MS Office

I1.2 |LMS Canvas

I1.3 |Microsoft PowerPoint

1.4 |Microsoft Excel

I1.5 |Microsoft Word

I1.6 |MS Teams

6.4. Ilepeuyenb nHGOPMAMOHHBIX CIIPABOYHBIX CHCTEM M NIPO(ecCHOHANIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

OcHarenne

KOMITBIOTEp, TIPOEKTOpP, JKpaH, WHTEPAaKTHBHAS JOCKa
KOMIUIGKT _ TEMATHYECKHMX  TDE3CHTANMNA.  JIOCTVI K

KOMIIBKOTEP, IIPOCKTOP, OKpPaH, HWHTCPAKTHBHAsA JOCKa
KOMITJIICKT TCMATHYCCKUX IIPE3CHTANI JOCTVIIT K

KOMIIBIOTEp, IPOEKTOp, 3KpaH, HWHTEPaKTUBHAs JOCKa
KOMIUTEKT  TEeMAaTHYECKUX  TPE3EHTANUR.  JIOCTVII K

KoMrmbroTepsl, ZOCTYI K HHTEPHETY

Ayn. Hasnauenue
32 MertamryprudecKkie TeXHOIOTHH
4 Mertannyprudeckue TEXHOJIOTHU
4 Mertamryprudeckuie TeXHOJIOTHH
6 Merantyprudeckie TEXHOIOTHN
4 Mertamryprudeckie TeXHOJIOTHU

KOMIIBIOTEP, HNPOCKTOP, OKpaH, HHTCPAKTHBHasd OJOCKa
KOMILJICKT TEMATHYCCKUX IIPE3CHTAIUI JOCTVI1 K

8. METOANYECKUE YKA3ZAHUA 1JI OBYUYAIOIIIUXCHA

I[I/ICHI/IHJ'II/IHa OTHOCUTCS K TOYHBIM HayKaM 1 Tpe6yeT 3HAYUTEIIBHOr0 00beMa CaMOCTOSITEIbHOM pa60T},1. Becs KypC pa3acjiCH Ha
CaMOCTOATCIIbHBIC B3AUMOCBA3dHHBIC YaCTH, T.C. UMCECT MOAYJIbHOC ITOCTPOCHUC. Pa3Butne caMOCTOSATEIIEHOCTH CTYACHTOB
JOCTUTACTCA HHHHBHHyaﬂHSaHHGﬁ JOMalllTHUX BaﬂaHI/Iﬁ OT,HCJ'II)HI:IC y‘le6HHe BOIPOCHI BBIHOCATCSA HA CAMOCTOSATCIIbHYTO
npopa60TKy 1 KOHTPOJHUPYHOTCA MMOCPCACTBOM TeKyIlIeﬁ aTTCCTalluu. HpI/I OTOM OPIraHU3YIOTCs I'PYHIIOBBIC U UHAWBUAYAJIbHBIC

KOHCYJIbTAllH.

Ha MPAKTUYCCKUX 3aHATHUAX U IPU BBIITOJIHCHUN JOMAIIHUX 3aHATHI OCBAaMBAIOTCS KJIACCHYCCKIC MCETOAbI pCHICHUA 3a1a4. B nagane
KaXXA0ro NpakTUICCKOT 0 3aHATHA PCKOMCHAYCTCA IMPOBOJAUTDH 10-15 MI/IHyTHHﬁ TECTOBEIN KOHTPOJIb IJIs1 OOCHKU YPOBHSA YCBOCHHUA

MaTtepHralia KaKJAbIM CTYJICHTOM.

KauecTtBenHOE OCcBOCHUE JAUCHUIUTMHBI BO3MOKHO TOJIBKO IPpU CHCTEMATHYECKOM CaMOCTOSATEIBHOM pa60Te, YTO NOAACPIKUBACTCA

CHCTEMOM TeKyIeH n pyOeXHOH aTTecTalnu




