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1. HEJIX OCBOEHUSA

1.1

I/ISy‘II/ITL OCHOBHBIC MUHCPAJIBI )KEJIC3HBIX U MAapraHUEBbIX Py, CIIOCOOBI UX I[pOGJIeHI/IH, MU3MCIBYCHUA U OKYCKOBAaHUA.

1.2 | I3y4uTh TepMOANHAMHYECKHE U TEXHOIOTHUECKHAE OCOOCHHOCTH IOMEHHOH TUIABKH, CTIOCOOBI €€ MHTEHCH(HKAITIH.
1.3 | U3yunTh BHEIOMEHHBIE CIIOCOOBI TIOTyYECHHSI YyTyHA.
2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI
biox OII: b1.B.JIB.02
2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4aroLerocs:

2.1.1 | JIureiiHoe MPOU3BOICTBO

2.1.2  |IlepconanbHast 3¢(HEKTUBHOCTD

2.1.3 | Merposnorus, cTaHgapTU3aIHs, CepTH(HHUKALNI

2.1.4 |HaueprarenbHas reoMeTpHs 1 HHXXEHEpHas rpaduka

2.2 JucuunianHbl (MOAY/I1H) U NPAKTHKH, JUIsl KOTOPBIX 0CBOCHHE JAHHON JUCHUIIINHBI (MOAYJIS) HEO0X0AHMO KaK
npeamecTBylomee:

221 OCHOBBI CTaJIeIIaBUIBHOTO IPOU3BOICTBA

2.2.2 | CoBpeMeHHBIC METO/BI TOTY4EHHSI BHICOKOKAUECTBEHHBIX CTaNeH U CILIaBOB

2.2.3 | CheunanabHble CTAIN

2.2.4 | Teopus U TEXHOIOTUSA NEPEIUIABHBIX IIPOLIECCOB

2.2.5 |Teopus u TEXHONOIUA IPOU3BOJICTBA CTAIU

2.2.6 [OxoHOMHKa

2.2.7 | DIeKTpoMeTaIyprus CTald U (eppoCILIaBOB

2.2.8 |IIpexmururoMHast IpakTHKa U BEIIOIHEHHUS BBIITYCKHOM KBAaMN(UKAIMOHHON paboTHI

2.2.9 |Pa3nuBKa U KpUCTaJIM3aLUs CTAIH

2.2.10 | Teopust 1 TEXHOJIOTHS Pa3IUBKU CTAIH

2.2.11 | O6opynoBaHHE ariioIOMEHHOTO U CTAJICTIIIABHUIIBHOTO ITPOU3BOACTB

2.2.12 | Jucumrmiuasl o Bei6opy b1.B.J1B.2

2.2.13 | Jucuumiunsl o Bei6opy b1.B.J1B.3
2.2.14 | Aucuununsl o Beioopy b1.B./IB.4
2.2.15 | Aucuumnnunsl no Beioopy 61.B./IB.5
2.2.16 | Aucuurmumnsl no Bei6opy b1.B./IB.6
2.2.17 |IloaroToBKa K MpOLEAYpe 3aIUTHI U 3alUTa BHITYCKHON KBANU(UKATHOHHOH paboThI

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIETEHIIUSMU

YK-11.1: Cnioco0HOCTb YIpaBasTh cBoeil NpogeccHOHAILHOM 1eATeIbHOCTHI0 HIIU NPOEeKTAMHU B COOTBETCTBYIOLIEH
npodgeccuoHaJILHOM cdepe, GpaTh Ha ceOs1 OTBETCTBEHHOCTD 32 NPUHATHE PelleHu i

3HaThb:

YK-11.1-31 MeTonomoruio pa3BepThIBaHIS IPOrpaMMBI TPaHC(HOPMAIIUH TPOU3BOJICTBCHHON CHCTEMBI MPEAPUSITHS

IICK-1: Crioco0HOCTh aHATU3MPOBATH H COBEPLICHCTBOBATH TEXHOJIOIHYeCKHE PO ECChl IKCTPAKIUH YEPHBIX METALI0B
U3 NPUPOJHOTO ChIPbS M TEXHOTCHHBIX 0TX0/10B METALIYPru4ecKoro Npou3BoACcTBa

3HaTh:

TICK-1-31 TexHONOru4ecKUe MpoLEcChl SKCTPAKIIMY YEPHBIX METAILJIOB U3 IPUPOJHOIO ChIPbs U TEXHOI'€HHBIX OTXO/10B
METaJTypri4ecKoro mpou3BOACTBa

IIK-3.1: Cnoco0HOCTB 0CYIIeCTBJISITH U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOLECCH] B METAJLIYPIHH U
MaTepuagoodpadoTke

3HaTh:

[IK-3.1-31 Knaccuduxanust 1 0coOOCHHOCTH METOAOB TEPMUIECKOI 00pabOTKM METAIIOB U CIIJIABOB

YK-11.1: Cioco6HOCTH YIPaBJISITH CBOE€ii PO ecCHOHANBHOI TeSITETLHOCTHIO WU MPOEKTAMH B COOTBETCTBYIONIEH
npodeccuoHaILHOI cdepe, GpaTh Ha ceGsi OTBETCTBEHHOCTD 32 MPUHATHE PelleHu i

YMmerb:

VK-11.1-¥Y1 [IpuMeHATh HA MPAKTUKE METOJIbl YIIPABJICHHS U3MEHEHUSIMHU




IICK-1: Crioco0HOCTh aHATU3MPOBATH U COBEPIICHCTBOBATH TEXHOJIOTHYeCKHe PO ECChl IKCTPAKIUH YePHBIX METALI0B
U3 NPUPOJHOTO ChIPbS M TEXHOTCHHBIX 0TX0/10B METALIYPru4ecKoro Npou3BoACcTBa

YMmerb:

TICK-1-Y1 Ananu3upoBaTh TEXHOIOTMYECKUE MIPOLECCH] AKCTPAKIUH YEPHBIX METAIIIOB U3 IPUPOJHOIO ChIPbSl U TEXHOI€HHBIX
OTXO0JI0B METAJLTYyPrHYECKOT0 IPOU3BOICTBA

IIK-3.1: Cnioco0HOCTB 0CYIIECTBJISITH U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOLECCHl B METAJLIYPIHH U
MaTepuagoodpadoTke

YMmerb:

[IK-3.1-Y1 BsI6upaTh METOABI TEPMUUECKON 00PaOOTKH METAIIONPOAYKINH B 3aBUCHMOCTH OT HEOOXOAUMOr0 KOMILIEKCa
CBOICTB

YK-11.1: CiocoGHOCTH YIPaBJISITH CBOE€i PO ecCHOHANTBHOI AeSITETLHOCTHIO WU MPOEKTAMH B COOTBETCTBYIONIEH
npodeccuoHaIbHOI cdepe, GpaTh HA cedsi OTBETCTBEHHOCTD 32 MPUHATHE PellleHu i

Baagernb:

VK-11.1-B1 CrniocoGHOCTBIO yTpaBiieHHs CBOEi MpodeccnOoHaNbHON AESTENbHOCTBIO HIM IPOEKTaMHU B COOTBETCTBYIOIIEH
npodeccuoHabHON chepe

IICK-1: Cnioco0HOCTh aHAIN3HPOBATH U COBEPIIEHCTBOBATH TEXHOJIOTHYECKHE MPOIECCHl IKCTPAKIMU YEPHBIX METAJJIOB
U3 MPUPOTHOTO CHIPHA U TEXHOTCHHBIX 0TX0/10B METAJLIYPIrU4€CKOIro MNpou3BoACTBA

Baagers:

IICK-1-B1 CriocobHOCTBIO AHAJIM3UPOBATH U COBECPIICHCTBOBATH TEXHOJOI'MYCCKUC MPOLECCChI SKCTPAKIHNU YEPHBIX METAJIJIOB U3
IMPUPOIHOTO CBIPbS U TCXHOICHHBIX OTXOA0B METAJLTYPTHUCCKOTO TPOMU3BOJICTBA

ITIK-3.1: Cnoco0HOCTB 0CYIeCTBJISITh U KOPPEKTHPOBATH TEXHOJIOTHYeCKHe MPOLecChl B METALIYPIUH U
MaTepuanoodpadorke

Baanernb:

ITK-3.1-B1 HaBbIKH TOCTPOSHHUS CXEM TepMHUYECKOH 00paOOTKH METAIUTONPOIYKIIUH IS ITOTYISHNS HEOOX0IMMOT0 KOMILIEKca
CBOJCTB

4. CTPYKTYPA U COJEP)KAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBHI H L. sieMble
KOMIeTeHIui pecypcesl padoTsl

Pa3nen 1. Poas npoueccos
IKCTPAKLUM YEePHBIX
METAJNIOB B COBPeMeHHO

MeTaJLTypruu

1.1 1.1 Pecypcnas 6a3a yepHOH 6 1 I1CK-1-31 IIK- JI1.2J13.2
MeTamTypruu. YepHsle 3.1-31 VK-11.1 01022 33
MeTtasuibl. OCHOBHBIE -31

HAaIpaBJICHHs SKCTPAKIHN
4YepHbIX MeTaysIoB. Pecypco-
9KOJIOTUYECKHUE TPOTHO3BI
Pa3BUTHS YEPHOH
METaJITypTrHH.

1.2 CxeMBI COBpPEMEHHBIX
MPOLIECCOB SKCTPAKIIMI
YEePHBIX METAIJIOB.
[TonroroBka >xene30pyTHOTO
ceIpbst. pobnenue,
U3MENIbUCHUE, IPOXOUYCHHUE
MartepuanoB. OboramieHue
JKETIe30PYIHOTO CHIPBSL.

/JTex/
1.2 Uzyuenne Tem: 6 6 IICK-1-31 JI1.2J13.2 P1
Pecypco-3konoruueckue IICK-1-Y1 01032933
IIPOTHO3bI Pa3BUTHS YEPHOM I1CK-1-B1 IIK-
METaJUTypIrUu. 3.1-31 TIK-3.1-
OO0oraineHue ene30pyaHoro V1IIK-3.1-B1
CBIpBsA (0COOEHHOCTH VYK-11.1-31 YK
MarHuTHOTO 00OTaICHUS -11.1-Y1 VK-
pyn). 11.1-B1

/Cp/




Paznen 2. Teoperuueckue
OCHOBBI OKYCKOBAHMS
TMPUPOTHOTO U
TeXHOTeHHOI0 ChIPbS

2.1

2.1 TpeboBanus K
OKYCKOBaHHOMY MPOIYKTY.
OCHOBHI ()OPMHUPOBAHUS
OKYCKOBAHHOT'O CHIPBSI.
OKHUCIUTENBHO-
BOCCTaHOBHTEIILHBIC
Mpolecchl. XUMHUYECKHE
peaxIy B TBEpAOH dase.
2.2 OCHOBBI CHIEKaHUS
JTUCTIEPCHBIX MAaTEPUAJIOB.
Teepnodasznoe u
JKUAKO(pa3zHoe CIIeKaHHe.
OCHOBBI TEOPHH CIIOCBBIX
TIPOLIECCOB.

2.3 'opeHue TomuBa.
PacrmiaBneHue mMxThel U
KpUCTAUTU3AIHSI pacIliaBa.
/JTex/

IICK-1-31 TIK-
3.1-31 VK-11.1
-31

JI1.2J13.2
01022 33

2.2

Pacuer nokazareneii
obaraieHus KeJIe3HbIX
pya /Tp/

ICK-1-31
IICK-1-Y1 IIK-
3.1-31 IIK-3.1-
V1 VYK-11.1-31

VK-11.1-V1

JI1.1J13.1
01022 33

Pa6ora B
rpyIe

P9

23

Nzyuenue Tem:

OcHOBBI (HOPMHUPOBAHHUS
OKYCKOBAHHOTI'O ChIPbSI.
OKHUCIUTENBHO-
BOCCTaHOBHTEINIbHbIE
IIpoLecchl. XUMHUYECKHUE
peakuuy B TBEpIOH da3se.
PacnnaBneHue IMXTHI U
KpHCTAJUIU3allMs pacIliaBa.
/Cp/

IICK-1-31
ICK-1-Y1
I1CK-1-B1 IIK-
3.1-31 [IK-3.1-
V11IK-3.1-B1
VK-11.1-31 VK
-11.1-V1 VK-
11.1-B1

J1.2
01022 33

P1

Pa3nen 3. Texnosorus u
000py10BaHHE MPOLECCOB
arjioMepanuu
JKeJIe30PYAHOI0 ChIPhS

3.1

TexHoMOTUs ¥ 000PYAOBaHNE
MPOLIECCOB arJioMepaluu
JKENIE30PYAHOrO CHIPbS

3.1 Cxema nporiecca
aryiomepaniy. XuMU4eCKUi
COCTaB U (pU3NIECKUE
CBOHCTBA LIMXTHI U €€
MIOATOTOBKA.

3.2 TexHosorus nporecca
MIOJTyYEHHS arjioMepara.
KonTtponb u ynpasienue
nporeccoM. TexHHUKo-
HKOHOMUYECKHUE MOKa3aTeIn
IIPOM3BOCTBA.

3.3 ®opmupoBaHue
arfioMepaTa U ero
MeTaJUTyprudeckue cBoicTBa.
VYmpapieHue KauecTBOM
arnomeparta. IloBenenue
MIPUMECHBIX

aneMeHTOoB. /JIex/

I1CK-1-31 IIK-
3.1-31 VK-11.1
-31

JI1.1J13.2
012233




3.2 Arnomepanus [ICK-1-V1 JI1.1J13.2 Pa6ora B P3
JKENIe30PYAHOTO ChIpbhst /J1ab/ [ICK-1-B1 IIK- 2135233 rpymre
3.1-Y1IIK-3.1-
B1 VK-11.1-¥1
YK-11.1-B1
33 MartepuanbHbIH U TETIOBOM IICK-1-31 JI1.2J12.1J13. Pabora B P10,P9
6amanc arnonporiecca /I1p/ IICK-1-Y1 IIK- 1 TpyIIe
3.1-31 TIK-3.1- 313233
Y1 VYK-11.1-31
VK-11.1-¥1
34 Uzyuenue Tem: TICK-1-31 JI1.2J12.1J13. P10,P9,
Kontpons u ynpasneHnue IICK-1-Y1 2 P11
npoueccoM. TexHuKo- TICK-1-B1 IIK- 213233
HKOHOMUYECKHUE MOKa3aTeIu 3.1-31 IIK-3.1-
MPOU3BO/ICTBA. V1I1IK-3.1-B1
YipaBieHue KadecTBOM VYK-11.1-31 YK
arnomeparta. [loBenenue -11.1-Y1 VK-
MIPUMECHBIX DJIEMEHTOB. 11.1-B1
Koncrpyknus u
obopynoBaHue
arJIOMepalMOHHBIX LIEXOB.
/Cp/
Paznen 4. TexHoJiorusi u
ofdopy1oBaHHe IPOLECCOB
NPOU3BOJCTBA
JKeJ1e30PYAHBIX OKAThIILeH
4.1 4.1 Cxema npouecca I1CK-1-31 IIK- JI1.1J13.2
MPOU3BOJICTBA OKATHIIIEH. 3.1-31 VK-11.1 3132 33
DopMUPOBaHHE CHIPHIX -31
rpaHyJ.
BricokoTemnepaTtypHoe
ynpouHenue. [loenenue
MIPUMECHBIX 3JIEMEHTOB.
4.2 TexHOIOTHYECKHE
PEKUMBI TIPOU3BOJICTBA
okaTeleil. PopmMupoBaHue
OKAaThIIIEH U YIIPaBIEHUE UX
KauecTBOM. TexXHHKO-
HSKOHOMUYECKHUE MOKA3aTeIH
MIPOM3BOACTBA OKATHILIEH.
4.3 KoHCTpyKIIMHU U
000py10BaHNE MPEAIPUITHI
I10 IPOU3BOACTBY OKATbIIIEH.
/JTex/
4.2 TexHomorust Npon3BOJICTBA I[ICK-1-¥1 JI1.1J13.2 Pa6ora B
okaThIiei /J1ad/ TICK-1-B1 IIK- 21030233 rpymme
3.1-Y1IIK-3.1-
B1VK-11.1-V1
VYK-11.1-B1
4.3 MartepuranbHbIi U TEIII0BOU [ICK-1-31 JIT.1JI3.2 Pabora B P9,P10
6amaHC MPOU3BOACTBA ICK-1-Y1 IIK- 0132 33 rpymnme
METaJLTyprUYECKUX 3.1-31 TIK-3.1-
okarsermeit /TTp/ Y1 VK-11.1-31
VK-11.1-¥1
4.4 Nzyyenue Tem: IICK-1-31 JIL.1JI3.1 P10
dopmMupoBaHHE OKATHILIEH U I[ICK-1-V1 215233
YIIpaBIEHUE UX KaUECTBOM. [ICK-1-B1 IIK-
TexHUKO-2KOHOMHYECKHE 3.1-31 IIK-3.1-
MOKAa3aTeNy IPOU3BOICTBA V1I1IK-3.1-B1
OKaTBIIIEH. YK-11.1-31 YK
Kouncrpykuuu un -11.1-¥1 VK-
000pyIOBaHKE IPENIPUSTHIA 11.1-B1

110 MPOU3BOACTBY OKATBIIICH.

/Cp/




Pa3nen 5. TexHosorust u
000py10BaHHeE NMPOLECCOB
NPOU3BOACTBA
JKeJIe30PYAHBIX OpUKeTOB

5.1 TexHonorus u 000pyAOBaHNE 2 MICK-1-31 TIK- JI1.1J13.2
MPOIIECCOB IPOM3BOJICTBA 3.1-31 YK-11.1 215233
JKEIE30pyAHBIX -31
6puxeros /JIex/
5.2 Bpukeruposanue pyxn /J1a6/ 3 ICK-1-V1 J1.1 Pa6ora B P6
IICK-1-B1 IIK- JI1.2J13.2 rpymnme
3.1-Y11IIK-3.1- 3132 33
B1 VK-11.1-¥1
YK-11.1-B1
53 MarepuaibHbIi U TETUIOBOI 4 TICK-1-31 JI1.1J13.2 Pa6ora B P9,P10,
OaJytaHC MPOIIECCOB [ICK-1-Y1 IIK- 215233 rpymre P11
opukeruposanwst /IIp/ 3.1-31 TIK-3.1-
V1 VK-11.1-31
VYK-11.1-V1
5.4 [ToaroroBka K KOHTPOJILHOM 10 IICK-1-31 JIT.UJI2.1J13.
pabote Nel /Cp/ I[CK-1-Y1 2
IICK-1-B1 IIK- 3132 33
3.1-31 [IK-3.1-
V1IIK-3.1-B1
VK-11.1-31 YK
-11.1-¥1 VK-
11.1-B1
5.5 KonrtponbHas padoTa 1,5 IICK-1-31 JI1.1 KM1
Nel /Mp/ IICK-1-Y1IIK- | JI1.2J12.1J13.
3.1-31 TIK-3.1- 1J13.2
V1 VYK-11.1-31 3132 33
YK-11.1-Y1
5.6 Uzyuenne Tem: 3 TICK-1-31 JIT.1JI2.1J13. P2,P1,P
Texnonorus u 06opynoBaHue ICK-1-Y1 2 3,P10,P1
MPOLIECCOB POM3BOJICTBA TICK-1-B1 IIK- 215233 1,P9
JKEIE30pyAHBIX 3.1-31 TIK-3.1-
opuketoB /Cp/ VI1TIK-3.1-B1
VYK-11.1-31 YK
-11.1-Y1 VK-
11.1-B1
Pa3nen 6. Pecypco-
IK0JIOTHYEeKHe
XapaKTepUCTHKHA
MPOLECCOB MOATOTOBKH
ChIpbS
6.1 6.1 DKxobanaHChl Pa3TUIHBIX 1 IICK-1-31 TIK- JI.1J13.2
CXEM IMOJTOTOBKH CHIPbSI. 3.1-31 YK-11.1 ICIRCYACK]
Crpykrypa, 3Heprosarpar u -31
OCHOBHBIE HAIIPABIICHUS
SHEProcOepeKEHHUS.
6.2 MarepuanocOepeskeHre U
PELUKIIMHT MaTEPHAJIOB.
DopmHupOBaHUE BHIOPOCOB U
YTHIA3AIHS
MPOU3BOJICTBEHHBIX OTXOJIOB.
/JTex/
6.2 Pecypco-skonornyexue 3 I[CK-1-31 JIT.1JI3.2
XapaKTepUCTHUKU MPOLIECCOB [ICK-1-Y1 IIK- 213233
TIOJITOTOBKH CHIphs /I1p/ 3.1-31 TIK-3.1-
V1 VYK-11.1-31

VK-11.1-V1




6.3

6.1 CtpykTypa, sHeprozaTpat
Y OCHOBHBIE HAIIPaBJICHUS
HEPTroCOCPEIKCHHS.

6.2 ®opmupoBaHue
BBIOPOCOB 1 YTHIIU3ALMS
MPOU3BOJCTBEHHBIX OTXOIOB.
/Cp/

ICK-1-31
ICK-1-¥1
I1CK-1-B1 IIK-
3.1-31 [IK-3.1-
Y11IK-3.1-B1
VK-11.1-31 YK
-11.1-V1 VK-
11.1-B1

J1.1

JI1.2J12.1J13.

1J13.2
013233

P11

Pasznen 7. TexHnosorus
JIOMEHHOM NJIaBKM:
npouecchl HarpeBa u
BOCCTAHOBJICHUS
INXTOBBIX MATEPHAJIOB

7.1

7.1 Harpes u paznoxxeHue
KOMITOHEHTOB IITUXTBI.

D¢} dexTHBHOCTH MPOTIIaBKU
OKYCKOBaHHBIX MaTepHaJIOB.
7.2 TepmonuHamMuKa
BOCCTaHOBJICHUSI XKeJe3a 13
OKCHJIOB M CJIOKHBIX
COEAMHEHUH MOHOOKCHIOM
YIIIepoa U BOJOPOIOM.

7.3 BoccraHoBneHue
OKCH/JIOB KeJe3a TBePAbIM
yraepoaoM. Peakiust
razuuKaIyy yriieposa.
[Ipsimoe u Henpsimoe
BOCCTaHOBJICHHE B IOMEHHOM
TeYu.

7.4 BoccraHoBnieHHE
KPEMHUS U MOTyUeHUe
JIUTEHHBIX YYT'YHOB U
dheppocumutyst.

7.5 BoccranosneHue
Maprasua 4 rnojy4eHue
MapraHIOBUCTHIX YYTYHOB U
(heppoMapraHma B JOMEHHOH
neyu.

7.6 BoccraHoBieHre xpoma 1
MOJTYYEHUE XPOMHUCTHIX
YYT'YHOB B JOMEHHOM MEUH.
7.7 BoccTaHoBIIEHHE BaHAIHS
Y W3BJICUCHHUEC BaHA U U3
MPUPOAHOTO U TEXHOTEHHOTO
CBIPBSL.

7.8 TlokazaTenu pa3BUTH
MIPOIIECCOB BOCCTAHOBIICHUS
B JIOMEHHOM Ieun.

7.9 BausiHue pa3BuTus
MPOIIECCOB BOCCTAHOBIICHUS
Ha SHEpPro3aTpaTsl B
JOMEHHOH MEYH.

7.10 MexaHu3M 1 KHHETHKA
MPOIIECCOB BOCCTAHOBIICHNSI.
7.11 Biusiue
TEXHOJIOTHYECKUX (PaKTOPOB
Ha CKOPOCTH TPOIIECCOB
BoccTaHoBieHUs. /JIek/

IICK-1-31 TIK-
3.1-31 VK-11.1
-31

JI.1J13.2
01052 53

7.2

MarepuanbHblii U TEIIOBOI
OaJlaHC TOMEHHON
mtaBku /TIp/

ICK-1-31
IICK-1-Y1 IIK-
3.1-31 IIK-3.1-
V1 VK-11.1-31

YK-11.1-V1

JI1.2J13.1
01022 33

P9,P10,
P11




73 Nzyuenue Tem: I[ICK-1-31 JI1.2J13.2
Boccranosienue dhocdopa, ICK-1-Y1 213233
TUTaHA,PEIKAX U PACCETHHBIX I1CK-1-B1 IIK-
3JIEMEHTOB B JIOMEHHOM IEeUu. 3.1-31 TIK-3.1-

IToBenenue 1MHKA, MIETOYEH V1I1IK-3.1-B1
1 TaJIOr€HOB B JOMEHHON VYK-11.1-31 YK
MEYN. -11.1-Y1 VK-
BnusHue pa3zButus 11.1-B1
MIPOLIECCOB BOCCTAHOBJICHHUS

Ha JHEpro3aTpaTsl B

JIOMEHHOM Ie4H.

/Cp/

7.4 BrlnonHeHrEe KOHTPOJILHOM TICK-1-31 JI1.1 P9,P10,
pabotsl Ha Temy: "Pacuer [ICK-1-V¥1 JI1.2J12.1J13. P11
MaTEPHAJIbHOIO U TEIJIOBOTO IICK-1-B1 IIK- 1J13.2
OajlaHca JOMEHHOMI 3.1-31 IIK-3.1- CIRCYACK]
mtaBku" /Cp/ V1TIK-3.1-B1

VYK-11.1-31 YK
-11.1-¥1 VK-
11.1-B1
Paznen 8. ®opmupoBanune
YyryHa g 1jiaKa

8.1 8.1 HayrnepoxuBanue [ICK-1-31 IIK- J1.1
JKene3a v OpMHUPOBaHHE 3.1-31 YK-11.1 213233
yyryHna. KauecTBo uyryHa. -31
DopMUpOBaHUE LIUIAKA.

IlepBuuHeIe,
MIPOMEXYTOYHBIE U KOHEUHBIE
LIJIaKY.

8.2 CpoiicTBa I11LIAKOB.
BnusiHre NUTaKOBOTO peXkuMa
Ha MoKa3aTeau JOMEHHOH
TUTAaBKH ¥ Ka4eCTBO UyTyHA.
VTunuzanus 1miaKos.

8.3 [loBenenue cepsl B
JIOMEHHOM neuu.
TepMoarHAMUKA U KHHETHKA
Jecynb(ypanuu 4yryHa.
VYnpasneHue noBeieHUEM
cephl B IOMEHHOH TTEYH.
/JTex/

8.2 Uzyuenne Tem: ICK-1-31 JI1.1J13.2 P10,P9,
BrenomenHnas o6paboTka I[ICK-1-V1 215233 P11
yyryHa. Y gajeHHue cepsl, [ICK-1-B1 IIK-
tdbocdopa, kpemuus U 1p. 3.1-31 TIK-3.1-
3JIEMEHTOB IIPU BHEJOMEHHOMN V1T1IK-3.1-B1
00paboTKe YyTyHa. VK-11.1-31 YK

/Cp/ -11.1-¥Y1 VK-
11.1-B1

Paznen 9. 'openue
TOIUINBA, TENJIOOOMEH B
cJioe, IBHKEHUE
MaTepUAaJoB U ra3oB B
JAOMEHHOH meuyu




9.1

9.1 T'opeHue TOIINBA B TOpHE
neyr. OKUCIUTENIbHAs 30Ha.
CocTaB IEYHOTO Ta3a B TOpHE
Y ero U3MEeHEHHeE TI0 BBICOTE
neyu. Teopernueckas
TeMIeparypa TOpeHus U
METOJIBI €€ KOHTPOIIS ’
pacuersl.

9.2 TennooOMEH B JOMEHHOMI
nieun. [ToHATHE «BOISTHBIX
SKBUBAJIEHTOBY» M METO/bI
pacuera TemIepaTypHbBIX
npoduiei neun. O0IHe u
30HAJILHBIE TETIOBBIC
0OaJlaHChl M METOIBI UX
pacuera.

9.3 JIBmxeHue MaTepuaioB U
ra30oB B OIaXTHBIX MeYax.
3aKOHOMEPHOCTH JBHKEHHS
ra3oB B CJ0€ KyCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHne IIMXTHI B
MY U ynpaBlieHUE
JIBIDKEHHEM Ta30BOT'O MTOTOKA.
[ToBbllIeHHOE aBiIeHUE
ra3oB B pabouem
IpocTpaHcTBe. [BUKeHne
pacIiaBoB.

/Jlex/

ICK-1-31 TIK-
3.1-31 VK-11.1
-31

J1.1
JI1.2J13.2
01052 53

9.2

Nzyuenue Tem:

l'openue TorumBa B ropHe
rmeun. OKHCIUTEIbLHAS 30HA.
CocTaB ne4HOrO ra3a B TOpHE
M €ro U3MEHEHHE 110 BBICOTE
neun. TeopeTuueckas
TeMIeparypa TOpeHHs U
METOABI €¢ KOHTPOJIS U
pacyersl.

Temnao000MeH B TOMEHHOM
neun. IToHsITHE «BOASHBIX
SKBHUBAJICHTOB» U METOJbI
pacuera TeMIepaTypHbBIX
npodwuei nean. O6mue u
30HAJIbHEIE TEIJIOBLIE
OajaHChl U METOABI UX
pacuera.

9.3 JIBu:xeHMUE MaTEpUaIoB U
ra30B B IIAXTHBIX IT€Yax.
3aKOHOMEPHOCTH JIBHIKCHHS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHue UXTHI B
MY U yIpaBIICHHE

JBUKCHHUEM I'a30BOI'0 IIOTOKaA.

[ToBBIICHHOE TABIICHUE
ra3oB B paboueM
MpOCTpaHCcTBe. [ BrxKeHue
pacruiaBoB.

/Cp/

IICK-1-31
I1CK-1-Y1
I1CK-1-B1 IIK-
3.1-31 [IK-3.1-
V11IIK-3.1-B1
VK-11.1-31 VK
-11.1-V1 VK-
11.1-B1

J1.1
JI1.2J13.1
JI13.2
0132 33

P10,P11,
P9

Paznen 10.
PecypcocOepexenue,
IKO0JIOTHSI M TEXHUKO-
IKOHOMMYeCKHe
TMOKAa3aTeJIM 10MEHH O
TLUIABKH




10.1 10.1 DHEproeMKoCcTs U 1 ICK-1-31 TIK- J1.1
MaTepHUaJIoeMKOCTh 3.1-31 YK-11.1 JI1.2J13.2
JIOMEHHOTO TIPOU3BOCTBA. -31 D192 33
10.2 OcHOBHBIEC HaNIpaBICHHS
SHEProcOepeKeHHUS.
10.3 BayBanue
YTIIEPOACOIEPKAIIIX
J100aBOK B TOPH II€YH.
10.4 ®opmupoBanue
BBIOPOCOB B IOMCHHOMW TICYH.
/JTex/
10.2  |U3yuenue Tem: 5 ICK-1-31 J1.1
D¢ dekTHBHOCTD IICK-1-V1 JI1.2J12.1J13.
nepepaOdOTKU TEXHOTCHHBIX H [ICK-1-B1 IIK- 1JI3.2
OBITOBBIX OTXOJ/IOB, B TOM 3.1-31 [IK-3.1- 213233
YHCJIe U TOKCUYHEIX, B V1IIK-3.1-B1
JIOMEHHOM neuu. VK-11.1-31 YK
TexXHUKO-3KOHOMHYECKHE -11.1-Y1 VK-
[OKa3aTeNnu JOMEHHOU 11.1-B1
TUTaBKH.
/Cp/
Pazpnen 11. Koncrpykuust u
000py10BaHUE TOMEHHbIX
neyeii M eX0B
11.1 11.1 YcTpoiicTBO TOMEHHBIX 1 IICK-1-31 IIK- | JI1.1J12.1J13.
neueid. JInteitHblit A1BOD. 3.1-31 YK-11.1 2
PynHelii nBOp. -31 013293
11.2 Tlogaya nyThs 1
KOHCTPYKLIUH
BOJIOHArpeBaTese.
11.3 O4uncTKa TOMEHHOTO
raza. TpaHcnopT uyryHa u
nuiaka. PasnuBouHsie
MAIlHBL.
/JTex/
11.2 | 3yueHue KOIIEKIUU 2 I[ICK-1-V1 JI1.1JI3.2 Pabora B P7
00pas3IoB CHIPHIX MATEPHATIOB [ICK-1-B1 IIK- 215233 rpymre
Y IPOYKTOB IOMEHHOM 3.1-V11IK-3.1-
rtaBku /J1a6/ B1 VK-11.1-¥1
VK-11.1-B1
11.3 | JIpobneHue u u3MenbuIeHUE 2 [ICK-1-V1 JI1.1 Pabora B
Matepuaios /Jab/ TICK-1-B1 IIK- JI1.2713.2 rpyrie
3.1-Y1IIK-3.1- 213233
B1 VK-11.1-V1
VYK-11.1-B1
11.4 | OGorareHue XeJIe3HbIX Py 2 IICK-1-Y1 JI1.2J13.2 Pa6ora B
MarHuTHOMN TICK-1-B1 IIK- 213233 rpymrme
cenapanueii /J1a6/ 3.1-Y1IIK-3.1-
B1 VYK-11.1-V1
YK-11.1-B1
11.5 Nzyuenue Tem: 8 TICK-1-31 JI1.1
Opranuzanusi TOMEHHOI I[ICK-1-V1 JI1.2J12.1J13.
IUTaBKU. MaTeMaTu4eckoe IICK-1-B1 IIK- 1J13.2
OMHCaHNE JOMEHHOTO 3.1-31 TIK-3.1- 2102233
rpolecca U KOMIbIOTEPHOE VI1T1IK-3.1-B1
YIpaBlIEHUE MTPOLECCOM. VK-11.1-31 YK
/Cp/ -11.1-¥Y1 VK-
11.1-B1
11.6 | Pacuer mpoduist 1oMeHHO 3,5 IICK-1-31 JI1.2J12.1J13. P10,P11,
neun /TIp/ IICK-1-V1 IIK- 1J13.2 P9
3.1-31 TIK-3.1- 213233
V1 VK-11.1-31

YK-11.1-V1




11.7 | BelmonHeHue KypcoBOH 15 ICK-1-31 JI1.2J13.1 P1,P2,P

pabotsr /Cp/ IICK-1-V1 D13233 3,P4,P5,
[ICK-1-B1 TIK- P6,P7.P
3.1-31 TIK-3.1- 8,P9,P10
V1T1IK-3.1-B1 P11
VYK-11.1-31 YK
-11.1-Y1 VK-

11.1-B1

Pa3pgen 12. TexHosiorus u

odopy1oBaHue

BHEIOMEHHOTO MOJIy4eHUsl

YyryHa u ’kejieza

12.1 12.1 Ponb mporeccoB 1 TICK-1-31 ITIK- JI1.1J13.2
METAJUTyprHH Kele3a B 3.1-31 YK-11.1 215233
COBpEMEHHOH -31
MIPOMBIIIIIEHHOCTH.

Knaccugukamms mporeccos.
12.2 Ceipbe u
SHEPTOHOCUTEIH IS
METaJUTyprHH JKenesa.
Kiaccudukamms nporeccos.
12.3 TIupodopHOCTH
CBEXKEBOCCTAHOBJICHHOT'O
JKene3a U METO/IbI ee
MOJaBJICHUS.
CBaprBaeMoCTb.

12.4 Tlonyuenue xene3a B
arperaTax KHUIISILLIETO CJIOSL.
[TepcneKTHBEI TPOM3BOACTBA
KPHIIBL.

12.5 onyyenue yyryHa
METOIaMH KHIK0(}a3HOTO
BOCCTaHOBJICHUS.
KomOunupoBanHbie
MIPOLIECCHI.

12.6 DxobamaHChI IPOIIECCOB
METaJUTypTrHH JKeme3a.
AHanu3 SHEPreTHYECKUX U
MaTepHalbHbIX 3aTpParT.
BEIOPOCHI B OKPYKAIOMIYIO
cpeny.

/JTex/

12.2 Uzyuenne Tem: 2 TICK-1-31 JI1.1 P9,P10,
IMupodoprOCTH IICK-1-Y1 JI1.2J13.2 P11
CBEXEBOCCTaHOBJIEHHOTO TICK-1-B1 IIK- 213233
JKere3a U METO/BI ee 3.1-31 IIK-3.1-
nonasieHus. CBapuBaeMoCThb V1I1IK-3.1-B1
DK00aTaHChI TIPOIIECCOB VK-11.1-31 YK
METaJUTyprHuH JKenesa. -11.1-¥1 VK-

AHanmu3 PHEPreTUYECKUX U 11.1-B1
MaTepHalIbHBIX 3aTparT.

BBIOpOCH B OKpYIKaIOIIYIO

cpeny.

/Cp/

12.3 [ToaroToBka k 3amuTe 16 TICK-1-31 JI1.1

KypcoBoii pabotsr /Cp/ M[CK-1-Y1 JIT.2J12.1J13.
IICK-1-B1 IIK- 1
3.1-31 IIK-3.1- 2132933
VI1TIK-3.1-B1
VYK-11.1-31 YK

-11.1-V1 VK-
11.1-B1




12.4  |3amwura KypcoBoit 6 10 ICK-1-31 J1.1
pabotsl /KP/ ICK-1-Y1 JI1.2J13.1
I1CK-1-B1 IIK- J3.2
3.1-31 [IK-3.1- 24
Y11IK-3.1-B1
VK-11.1-31 YK
-11.1-Y1 VK-
11.1-B1
12.5 |IloaroroBka k 3x3ameny /Cp/ 6 8 [ICK-1-31 J1.1
ICK-1-Y1 JI1.2J12.1J13.
I1CK-1-B1 IIK- 1
3.1-31 [IK-3.1- 01022 33
V11IK-3.1-B1
YK-11.1-31 YK
-11.1-Y1 VK-
11.1-B1
12.6 | DKk3aMeH 1o AUCHUILINHE 6 26 IICK-1-31 JI1.1 P1,P2,P
"Teopust 1 TEXHOIOTHS [ICK-1-V1 JIT.2J12.1J13. 3,P4,P5,
OKYCKOBaHHS CBIPbS U TICK-1-B1 IIK- 1J13.2 P6,P7,P
JIOMEHHOTO 3.1-311IK-3.1- | D122 33 54 8,P9,P10
npou3BozacTBa" /IK3amen/ V1TIK-3.1-B1 ,P11
YK-11.1-31 YK
-11.1-Y1 VK-
11.1-B1
5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAA padoTa, TecT, KOJAJIOKBUYM, 3K3aMeH U T.N), BONPOCHI A
CaMOCTOSITEJIbHOM MOATOTOBKH
Kon KonrponsHoe Tposepsemrie
KM MepOTpHATHE HHIMKATOPBL Bompocs! 1115 moAroToBKH
KOMITETEHLIUH
KM1 KontponsHas IK-3.1-31;I1K-3.1- L. OO0mas cxema JOMEHHOTO MPOU3BOICTBA.
pabora YLIICK-1-3LIICK- | 2. XKenesnble pya u mMapranueBble pyabl. OCHOBHbIE
1-V1;VK-11.1- MECTOPOXICHUS KEJE3HBIX MapraHIIeBbIX PY/I.
31;YK-11.1-V1 3. Jpobnernne xene3HBIX pyA. CriocoObI M CXEMBI IpOOIIeHHS.
4. KoHCTpyKIINM OCHOBHBIX TUIOB JPOOMIOK M MapaMeTphl UX
paboTHI.
5. W3menpuenne marepuanoB. Cxema pabOTHI MIapOBOH
MEJIBHUIIBIL.
6. I'poxouenne u kinaccudpukanus. CroupanabHbIR
KiaccuuKaTop.
7. Oo6orarnieHue Kene3HbIX pPyi.
8. OOXHT MUXTOBBIX MaTEePUAJIOB.
9. VYcpenHeHne IMUXTOBBIX MaTEPHAOB.
10. AryoMepanysi IHUXThl K CHEKaHUIO.
11. IIponecc crnexkanus arjioMepaTra Ha arjojieHTe.
12. [Ipon3BoACTBO METAITyprUueCKUX OKaThIIIEH.
13. Bpukeruposanue.
14. IIponecc xokcoBanus. KauecTBo kokca. 3aMeHUTENN

METaJITypruyecKkoro Kokca.
15. JIBI>KEHHE MIMXTOBBIX MaTE€pUaOB B JIOMEHHOM NE4H.




KM2

DK3aMeH

TIK-3.1-Y I;[IK-3.1-
BLIICK-1-31;TICK-
1-V1;ICK-1-B1;YK
-11.1-31;VK-11.1-
V1;VK-11.1-BL;TTK-
3.1-31

1. XKene3Hble pyIbl: OCHOBHBIC UX MHHEPAIIBI, XapaKTEPUCTUKH,
MECTOPOXKACHUSL.

2. Jlpobnenue, rpoXodeHUe, U3MENbUCHUE KIacCHUKAITHSL.

3. OboraieHue KeNe3HbIX Py KIacCu(pUKanus crocoOoB, TOKa3aTeNu
o0oraieHnys, MarHuTHas cenaparys.

4. O0XHUT MIUXTOBBIX MaTEPUAJIOB, Pa3I0KeHNE KapOOHATHBIX
COCAMHEHUH.

5. Arnomepanus >KeNe3HbIX pya.

6. IIpon3BOACTBO METAUTYPIUIECKUX OKAThIILIEH.

7. IIpOM3BOACTBO METALTYPIHYECKOTO KOKCA.

8. KauecTBO KOKCa: OCHOBHBIE [IOKA3ATEIH.

9. Obm1as cxema JOMEHHOTO POU3BOICTBA.

10. 3arpy3ou4Hble ycTpoiicTBa TOMEHHbIX Ileueil. Pacnipenenenue
MIMXTOBBIX MaTEPHAJIOB HA KOJIOIITHHUKE.

11. I'a30BBIl MOTOK JIOMEHHOM TICYH.

12. ®U3UKO — XUMHUYECKHE OCHOBBI BOCCTAHOBUTENBHBIX MPOLIECCOB.
13. MexaHu3M U KUHETHKA BOCCTAHOBJIEHUS OKCHJIOB JK€JI€3a Fa3aMu.
14. BoccTaHOBIeHHE OKCHJIOB JKelle3a OKCUIOM YIJIEpOAa U BOJIOPOJIOM.
15. BoccTaHOBIEHME OKCHJIOB JKENIE3a YIIIEPOIOM CPAaBHEHHE IIPSIMOTO
1 HENPSMOTO BUJIOB BOCCTaHOBJICHHUS.

16. BoccTaHoBIIeHHE U3 OKCHIOB KPEMHUS, MapraHiia, pocdopa,
XpoMa, TUTaHa, BaHAHA U JPYTHX JIEMEHTOB.

17. HayrneposxuBaHue xene3a 1 00pa3oBaHUE YyTyHa.

18. Jlecynpdypanus gyryHa B Imporecce JOMEHHOI TUIaBKH, BHEIICIHBIC
CTIOCOOB!I IecyNIb(ypaIiy YyTyHa.

19. OxwucneHue cOCTaBHBIX YacTEeH YyryHa U UX IIOBTOPHOE
BOCCTaHOBJICHHE.

20. MeTozabl MHTEHCH(HUKAIINH JOMEHHOTO ITPOIiecca: HarpeB Iy Ths,
YBIIQXHEHUE Ty Thsl.

21. Metons! HHTEHCH(UKAIIMN TOMEHHOT0 Tpoliecca: 00oraiieHmne
JYThsI KACIIOPOJIOM, TTOBBIIIICHNE JTABICHHS.

22. IIpoayKThl JOMEHHOH IJIaBKU.

5.2. Tlepedenn paGoT, BbINOJIHSAE

MbIX 110 AucuuiinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kox Haspanue IIpoBepsiemble
WH/IUKaTOPbI Copneprxanue paboTbl
pabotsl pabotsl .
KOMITETEHIIH
P1 JlaGoparopHas [IK-3.1-B;IIK-3.1- | 1. OxapakrepusyiTe mpoueccs ApoOIeHns U U3MENbYEHUS, B YeEM
pabota Nel YLIICK-1-Y;IICK | cocTosT UX OTiIH4usl.
Jpobnenne u -1-B1;VK-11.1- 2. Kak xmaccupuIupyoTcs pyIHbIe MaTepHabI IT0 TBEPAOCTH H, KaKHe
H3MeNbYCHUE V1;VK-11.1-B1 CYILIECTBYIOT THIIOTE3bI JpOOIeHus?
MaTepHuaoB 3. Ilepeuncnute OCHOBHBIE CIIOCOOBI APOOIIEHHS, THIIBI IPOOUIIOK, UX
MPENMYIIEeCTBA M HEJOCTATKH.
4. Kakue cxeMsl ApoOIeHNS I N3METbUCHUS IPUMEHSIOTCS B YePHOM
MeTauTyprun?
5. IlepeuncanTe OCHOBHBIC THITHI MEJFHHIL M IalTE HX XapaKTEPUCTHUKY.
6. HazoBuTE CXEMBI PyIHOTO CAMOHN3MENBUCHNUS, CPABHATE UX TEXHUKO-
9KOHOMHYECKHE TIOKA3aTeINH.
P2 Jlaboparo |IIK-3.1-V1;IIK-3.1- | 1. Ilepeuncnure OCHOBHBIE CIOCOOBI 0OOraIIeHHs! XKeIe3HbIX U
pHast paborta Ne2 BL;IICK-1-YLIICK- | mapraHiueBbsIX py/I.
OOGoraimexue 1-B1;YVK-11.1- 2. HazoBuTE OCHOBHBIE MMOKa3aTeN 00OTAIICHHUS, B YeM COCTOUT X
JKENE3HbIX Py V1;VK-11.1-B1 (uznveckuit cMbICI.
MarHuTHOH 3. OxapakTepu3yiTe TEXHOIOTUIO O0OTalleHUs JKEeNE3HBIX PY,
cenapanuei MarHuTHOH cenapanuei.

4. KakumM o6pa3om MOXKHO oboramats MAarHUTHON cenapanueit
HEMarHUTHBIE ¥ CIIa0OMarHUTHBIE JKeJIe3HbIe Py/ibl?

5. Kakue mpenMmyIecTBa IMeeT MOKpasi MarHUTHAs! CeTIapaliii 110
CpPaBHEHUIO C CyXou?

6. KakuMu TeXHOJIOTHIECKUMH TTapaMeTpaMH MOXKHO KOHTPOJIUPOBATh
Y N3MEHATH [OKa3aTelH! Ipolecca 000raleHust MarHUTHOH
cenapanuei?




P3

Jlaboparo
pHas pabora Ne3
Arnomeparus
JKETIe30pYAHOTO
CBIPBS

IK-3.1-Y I;I1K-3.1-
BL;IICK-1-Y I;IICK-
1-B1;YK-11.1-
VI1;VK-11.1-B1

1. JlaiiTe onpeneneHue TEPMUHY «araoMepaiysy.

2. HazoBuTE OCHOBHBIE KOMIIOHEHTBI arJIOMEPALIMOHHON IMUXTHI U
NEPEUUCIIUTE ITAMBI €€ TOATOTOBKH K CIIEKaHHIO.

3. HazoBute (haxTopsl, BIHSIOMNE HA CKOPOCTh CIIEKAHHS ariIoMepara.
4. Io xakuM npuurHaM HOPMHUPYIOTCS 30HBI KOHJICHCAIIUH U
nepeyBIaKHEHHs B IIPoLiecce CIIEKaHus arinoMepaTa’?

5. JlaiiTe XapaKTepHCTHUKY OCHOBHBIX (DM3MKO-XHUMHUYECKHX MPOIECCOB,
MPOUCXOISIINX MPU (GOPMHUPOBAHUM CTPYKTYPHI arIoMepara.

6. TTouemy HIKHUI cII0H arjoMepara Moy4aercsi oiee oIuIaBICHHbIM,
HECMOTPS Ha PAaBHOMEPHOCTh paclpeielieHHs TOIUIMBA B arjomuxTe?

P4

Jlaboparo
pHas pabora Ne4
l"azonponunaeMocTsb
arJIoMepauoHHON
MIAXTHI

IK-3.1-Y;IIK-3.1-
BL;IICK-1-Y I;IICK-
1-B1;VK-11.1-
V1;VK-11.1-B1

1. JTaiiTe onpenesieHue MOHATHIO Ta30IPOHUIIAEMOCTh arJIOMIUXTHI.
2. Kaxue ¢axTopsl B HanOOoMbIIeH CTEIEHH BIUSIOT HA
ra30MpPOHHUIAEMOCTbD ATJIOIIHXThI?

3. [ToyeMy ¢ yBeJIMYEHUEM BO3BpaTa B PyTHONH CMECH YMEHBIIIACTCS
pacxoj n3BecTHsAKA?

4. TTouemy MPOU3BOJUTEILHOCTD arIOMAIIMHBI 3aBUCHUT OT
ra30MPOHHUIIAEMOCTH IIUXTHI?

5. Kakast BIa)XHOCTb arJIOIIUXThI CAATACTCSI ONTHUMAIBHOM?

P5

JlabopaTopHas
pabota Ne5
Texnonorus
MPOM3BOICTBA
OKaThIIIEH

MK-3.1-Y;IIK-3.1-
BL;IICK-1-Y I;IICK-
1-B1;VK-11.1-
VI;VK-11.1-B1

1. B ueM cOCTOUT OTJINYHUE JKENE30PYAHBIX KOHLIEHTPATOB,
MPUMEHSIEMBIX TP IPOU3BOJCTBE METAILTYPIHIECKHIX OKAThIIIEH 1
arjoMepaTa.

2. Kakuie TeXHOIOTHYEeCKHE PEHMYIIIeCTBa IMEIOT METAJLTyprHIeCcKHe
OKATBIIIN TIePeJl arjioMepaToM?

3. C xakoii Henplo B IIMXTY IpU NPOU3BOJICTBE OKATHILICH JOOABISIIOT
GeHTOHUT?

4. Ilepeuncnure 3Tanbl NOATOTOBKU IUXThl K OKOMKOBAaHUIO?

5. C kaKkoif IeNnbio ¥ Ha KaKUX arperarax MpOBOJUTCS O0XKUT CBIPBIX
OKaThIIIe?

6. OnuImmTe TEXHOIOTHIO 00KHTa OKATHIIIEH Ha KOHBEHepHOI
00>KUTOBOM MaIInHE.

P6

Jlaboparo
pHas pabora Ne6
Bbpukerupoanue

PyA

IK-3.1-Y I;I1K-3.1-
BL;IICK-1-Y I;IICK-
1-B1;YK-11.1-
VI1;VK-11.1-B1

1. OxapakTepu3yiiTe TeXHOIOrHYECKHEe OCOOEHHOCTH IpoLecca
OpHKETHPOBAHUSI.

2. Hepe‘-H/ICJ'lI/ITe OCHOBHBIC ITPECUMYIICCTBA U HCAOCTATKHU
6pI/IKeTI/IpOBaHI/I$I nepen ApyruMun crocobaMu OKYCKOBaHUs KEJIC3HBIX
PYA.

3. OnuImmTe TEXHOJIOTHIO XOJIOAHOTO ¥ TOPSTYEro OpUKETUPOBAHMS.

4. Kakue ¢paxkTops! BIUAIOT HA MEXaHHYECKYIO IIPOYHOCTD
METaJLTyprHIecKUX OpUKeToB?

5. O6bsACHUTE, TOYEMY B HACTOSIIIIEE BpeMs TEXHOJIIOTMYECKHUI Iporecc
6pI/IKCTI/Ip0BaHI/I${ HC HaXOAUT HINPOKOT'O ITPUMCHSACTCA B qepHoﬁ
METaJULypruu.

P7

Jlaboparo
pHas pabora Ne7
Wzyuenue
BOCCTaHOBHMOCTH
JKENIE3HBIX Py

IK-3.1-B1;1IK-3.1-
YLIICK-1-Y L;IICK
-1-B1;VK-11.1-
VI1;VK-11.1-B1

1. OnumuTe OCHOBHBIE TEPMOAMHAMUYECKHIE OCOOCHHOCTH
BOCCTaHOBHTEIIBHBIX IIPOLIECCOB, IIPOTEKAIOIINX B JIOMEHHOMN IEYH.

2. Naiite onpenenenue npunuumna Jle-llaTense.

3. B uem 3akimouaercs pojb MOHOOKCH/IA YIIIEPOa B PEaKIUsIX
NPSIMOrO BOCCTAHOBJICHYS B IOMEHHOM 11eun?

4. IIpoBenuTe CPaBHUTEIBHYIO XapaKTEPUCTUKY IIPSIMOT0 U HEIPSIMOTO
BOCCTAHOBJICHHE OKCHJIOB JKeJie3a B IOMCHHOH ITedH.

5. O6ocHylTe, IpH KAaKOM COOTHOIICHHH MPSIMOTO U HEMPSIMOTO
BOCCTAaHOBJICHUS JIOCTUIaETCsl MUHUMAaJIBHBIH PacxoJl KOKca B
JOMEHHOH TIIaBKe.

6. Kax BimsieT UCIIop30BaHNE 3aMEHHUTENIeH KOKCa Ha CTENEHb IPSIMOTO
BOCCTaHOBJICHHSA?

P8

JlaGoparopHast
padota Ne§

Hecynbdyparms
qyryHa

IK-3.1-Y I;IIK-3.1-
BL;IICK-1-Y I;IICK-
1-B1;VK-11.1-
Y1;VK-11.1-B1

1. OmumuTe, KakuM 00pa3oM U B BUJIE KaKUX COEIMHEHUH cepa
HonajgaeT B JOMEHHYIO MeYb.

2. JlaiiTe XapakTepUCTHUKY paclpeAesIeHHs Cepbl 0 BBICOTE JOMEHHOU
HeYr MeXy IUXTOBBIMHI MaTepHaIaMi U IMPOAYKTaMH TUIABKH.

3. YUro takoe ko3 HULIUEHT pacipeereHns Cepbl, U OT Kakux (haKTopoB
OH 3aBUCHT?

4. Kakue TexHOIOTHYECKHE (PaKTOPHI BIUSAIOT Ha CTEHICHB
necynbdypanuu ayryHa?

5. Kakum pomxeH ObITh ONTHMANIBHBIH MITAKOBBIH PEKUM JOMEHHON
TUTABKH JJ1s1 00ecIiedeH st MaKCHMAaIbHON iecyTb(yparmn?

6. ITepedncnute crocoObl yJaneHus Cepbl U3 YyTyHa BHE JOMEHHOU
HEYH.




P9

IIpakTuyeckas
pabora Nel

Pacuer
MaTepHaIbHOTO U
TEIJIOBOro 0ayaHCOB

IK-3.1-3;I1K-3.1-
VL;IICK-1-31;IICK-
1-V1;VK-11.1-
31;VK-11.1-V1

1. Onpenenenue arnoMepanyu.

2. KoMIoHEeHTBI ariaoMepanyioHHOH IHXTEL.

3. Peaknuu npoTeKaronye nNpy arjoceKaH!u.
4. CnocoObI MHTEHCU(HUKAIIH arJIONponecca.

arJomnpoliecca

P10 IIpakTuyeckas IK-3.1-3;I1K-3.1- 1. Onpenenenue npouecca NPOU3BOJICTBA METAJUTYPIHYECKUX
paborta No2 VI;IICK-1-31;TICK- | okaTsImieii.
Pacuer 1-V1;VK-11.1- 2. KOMIOHEHTHI HIUXTHI IJIS1 OKATHIIIEH.
MaTepHaILHOTO U 31;YK-11.1-V1 3. Peakuuu nmpoTeKaroiue npu CrieKaHUU OKaThIIICH.
TEIIOBOTO OAJTaHCOB 4. IToka3zareny Ka4ecTBa OKATHIIICH.
IIPOHUBOZCTBA
OKaThIIIEH.

P11 [IpakTuueckast [MK-3.1-Y ;IIK-3.1- | 1. OcHOBHBIE MHUHEPAJIBI JKEIEC3HBIX PY/I.
pabora Ne3 3L;IICK-1-31;IICK- | 2. CpaBHEHHE IPOIIECCOB MPSMOTO U HEMPSMOTO BOCCTAHOBJICHUSI.
Pacuer 1-Y1;VK-11.1- 3. IloBeneHue cepsl B JOMEHHOM ILIaBKU.
MaTepHaIbHOTO U 31, YK-11.1-Y1 4. Paznoxenue kapOOHATHBIX COSANHEHUH.

TEIUIOBOro 0ajlaHCOB
JIOMEHHOM TIJIaBKU.

5. TIpornecchl mu1akooOpa3oBaHus B JOMEHHOM MIaBKH.
6. CriocoOBI MHTEHCH(DHUKAIINY TOMEHHOM TUTaBKH.




5.3. OneHoYHBIE MaTepuaJibl, HCNIOJIb3yEMbI€E JIfl JK3aMEHa (omlcalme 6HJ'ICTOB, TECTOB H T.l'l.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
HPOMCXOMT IIPU UCTIONB30BaHUH CIIEAYIOMNX 0053aTeNbHBIX (OPM KOHTPOIISL:

1) BermonHeHue U 3amuTa 1a00paTopHBIX padoT B BHIE YCTHOTO OIpoca 1Mo KOHTpoibHBIM Borpocam (ITK-3.1-31, V1; TICK-1-31,
¥1; YK-11.1-31,V1);

2) BeinmonmHeHne KOHTPOIBHBIX paboT B mucbMeHHOM (hopme mo 6uneram (I1K-3.1-31, V1, B1; IICK-1-31, V1, B1; YK-11.1-31, V1,
BI).

Hioke npencraien odpaser Omiera it KOHTPOIBHOH paboTHI.

denepanbpHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE BBICIIEro MPOdeCcCHOHATLHOI0 00pa3oBaHus
HALIMOHAJIbHBIN UCCJIEJOBATEJILCKUI TEXHOJIOTUYECKU YHUBEPCUTET «MHUCuC»
Hosorpounrkmii ¢punman

Kadenpa meranaypruueckux TEXHONOTUI U 000pyI0BaHUS

KOHTPOJIbHAS PABOTA Ne 1

BUJIET Ne 0

JucrumnnunHa: «Teoprs 1 TeXHOIOTHS OKYCKOBAaHHS CHIPhS U JIOMEHHOTO IPOU3BOACTBA»

Hanpasnenue noarorosku 6axanaspos: 22.03.02 «Metamnyprus»

IMpodwre moaroToBKN: «MeTaLTypris YepHBIX METaJLIOB)

®dopma 00ydeHUs: OuHAas

®dopma npoBeAeHUs] KOHTPOIBHOHN PabOThl: MUCHbMEHHAS

1.XKene3nsle py 1 Maprannessle pyasl. OCHOBHBIE MECTOPOXKICHHS JKEIE3HBIX MapTaHIeBEIX PYI.

2.IIpouecc xokcoBanus. KauecTBo Kokca. 3aMEHUTEIH METAJLTypTHYECKOTO KOKCa.

3.BoccraHoBneHre OKCHIOB kene3a okcuaoM yriepoaa (CO).

3amgaga. OnpeeuTh KOIMIECTBO YIiIepoia KOKca Croparomero y ¢pypM TOMEHHOH HeUH, eClT pacXoll Kokca coctasisieT 440 Kxr/T
YyTyHa, PacXo]l BAYyBaEMOr0 ITBUICYTOJIFHOTO TOIUINBA 75KI/T 4yryHa. Macca yriieposia pacxoxyeMoro Ha npsiMoe BOCCTaHOBIICHHE
JKese3a u APYTrux aieMeHToB — 75 kr/T. Cozmep:kaHue yriaepoja B uyryHe — 4%, B kokce 85%, B MbIIEYTONbHOM ToILIuBe — 82%.

CocraBui AOLEHT E.B. bparkoBckuit
3aB. Kagenpoit MTuO A.H. lTanoBanos

ITpomexyTouHas aTTecTarys o Y J[ oCyIIecTBIsIeTCsS P UCTIOIB30BAHUH CIICTYIONINX 00s3aTeNIBHBIX (GOPM KOHTPOJIS:

1) BemmosHeHne 1 3ammTa KypcoBoil paboTsI B yCTHOH (hopMe 10 KOHTPONBHBIM BOIIPOCAM U 3aJaHUSM, WJIH B BUZE
KOMITBIOTEPHOT'O TECTUPOBAHUS 110 TECTOBBIM 3aaHusIM B cpene LMS Canvas TecTsl a7 3aUThl KypcoBOi paboThbl
reHepupytoTcs cucreMoit LMS Canvas n3 6aHka TECTOBBIX BOIPOCOB M 3a/laHUH. TeCcT cocTOUT U3 8 TeopeTndeckux Borpocos (1
0aJuT 3a IpaBHIIBHEIN OTBET) M 2-X 3a/1a4 (5 0ajuta 3a mpaBWIIBHBIN 0TBET). BpeMs mpoxoxkaeHus Tecta orpaHudeHo - 20 MUHYT.
2) DK3aMeH, KOTOPBII MOXKET IIPOBOIUTCS B yCTHOH (hopMe 1o OmiieTam, BKIIOYAIONINM TeOPETHIECKUE BOIPOCH U 33/1a4H,
OXBaThIBAOLINE Bee pas3jens! Y I, uiau B TeCTOBOH (popMe MO TeCTOBBIM 3a1aHusAM B cpege LMS Canvas.

Hmxe mpencraBieH obdpasel 5K3aMEHAlMOHHOTO OHIeTa, ITPOBOANMOTO B YCTHOH (hopMe.

MuHuCcTepCcTBO HayKu U BbIciero oopa3zoBanus Poccuiickoit ®enepaunu

(enepanpHOE TOCYJaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHHs
«HanuoHanbHbIHM HccaeoBaTeabCKuil TexHomornaeckuid yauusepeuter «MUCuCy»
HOBOTPOUILIKWI ®UITAAIT

Kadenpa meranaypruueckux TeXHONOTUI U 000pyI0BaHUS

SK3AMEHALIMOHHBIN BUJIET Ne 0

JucrumnumHa: «Teoprs 1 TeXHOJIOTHS OKYCKOBAaHHS CHIPBS U JIOMEHHOTO TIPON3BOACTBAY
Hanpasnenue noarorosku 6akanaspos: 22.03.02 «Metammyprus»

IMpodwmite moaroToBKU: «MeTauTypris YepHBIX METaJLIOB)

®dopma 00ydeHUs: OuHAast

®dopma npoBeICHNS SK3aMEHA: yCTHAs

1 Borpoc. /IBrKeHHe IUXTOBBIX MAaTEPHAIOB B IOMCHHOW TIeur. [[pUYHHBI OITyCKaHUs IMUXTHI. J[BHKEHUE MaTEpPHAIOB B HUYKHEH
YacTH JIOMEHHOM 1eyH.

2 Bompoc. OOpa3oBaHue IIIaKa U €ro PoJib B TOMEHHOM Iporecce. [lepBruuHbIe, TPOMEXYTOUYHBIE U KO-HEYHBIE [IUTAKH.

3anava. Temneparypa uyryHa cauzuiack ¢ 1500 °C o 1470°C. Cxonbko yriepoza Beiaenutcs B 100—TOHHOM KOBIIIE, €CITH
MPUHSATH, YTO YYTYH SBIISETCS HACHIIIEHHBIM PAaCTBOPOM YTIIepoJia B kenese?

CocTaBWiI JOLEHT E.B. bparkoBckuii
3aB. kagpenpoit MTuO A.H. lllanosasnos

TecTs! 1u1s 3K3aMeHa reHepupyroTcs cuctemoir LMS Canvas 3 6aHKa TeCTOBBIX BOIIPOCOB U 3aganuil. Tect cocrout u3 20
TEOpEeTHYECKUX BONpocos (1 6aiut 3a mpaBUIIbHBIA OTBET) M 4-X 3a1a4 (5 0a/uIoB 3a MPaBUIBHBIA OTBET). Bpems mpoxokaeHus
TECTa OrpaHuyeHo - 40 MUHYT.




5.4. MeToauka OLIeHKH 0CBOCHHS AMCUMILIMHBI (Moayas, npakTuku. HAP)

1) Kputepuu OIeHKH 3aIIUTH OTYETOB 10 Ta00PaTOPHBIM paboTaM

«3a4TEHOY - BBINOIHEHBI BCE 3a/1aHus JJa0OPAaTOPHON PabOTHI, CTYICHT OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3a4TEHO) - CTYJICHT HE BHIITOJIHII MJIH BRIIIOIHIII HEMPABIIIEHO 3a/JaHUs 1a00paTOpHOI paboTHI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH FJIM HE OTBETIII HA KOHTPOJIBHBIE BOIIPOCH.

2) Kpurepuu o1ieHKH KOHTPOJILHBIX paboT

«OTaMgHOY - 32 MOJTHOE OBJIAJICHHE CO/ICPIKAaHHEM YUeOHOTo MaTepraa, BIaJcHue MOHATHIHBIM anlapaToM, yMEeHHE PeliaTh
MPaKTUYIECKUE 3a/1a41, TPAMOT-HOE, JIOTUIHOE M3JI0KEHHE OTBETA.

«XOpOILOY - €CII CTY/ACHT IIOJHO OCBOWJI YYEOHBIN MaTepHal, BIaeeT MOHATHIHHBIM alapaToM, OCO3HAHHO IPUMCHSET 3HAHUS
JUTSL PETIICHUS] TPaKTHYECKHX 3a]1a4, TPAMOTHO M3JIaraeT OTBET, HO CofiepKaHue U (hopMa OTBETa HMEIOT HEKOTOPbIE HETOYHOCTH
«Y IOBJIETBOPHUTEBHOY - €CTH CTYJICHT O0OHAPYKUBAET 3HAHNE U TIOHMMAaHUE OCHOBHBIX TOJIOKEHUH Y4eOHOro MaTepraia, HO
U3J1araeT ero HemoJHO, HeMOCIEA0BaTEIbHO, TOMYCKACT HETOYHOCTH B ONPEACICHHE MOHATHIA, B IPUMCHEHUN 3HAHUN JUTS PEIICHUS
MpPaKTHYECKUX 3a/1ad, HE yMEET JI0Ka3aTeJIbHO 000CHOBATh CBOM CYXKIICHUS

«HeymoBIeTBOPUTEIBHOY - €CITU CTYJISHT UMEET pa3po3HEHHbIE, O0ECCUCTEMHBIC 3HAHHS, HE YMEET BBIIEIATh [NIABHOE U
BTOPOCTEIIEHHOE, IOMYCKAET ONIMOKHU B ONpeeNieHHE TIOHSITUH, NCKaXaeT UX CMBICT, OECTIOPSIIOYHO M HEYBEPEHHO HU3JIaraet
Martepua, He MOKET IPUMEHSTh 3HAHUS [UIS peLICHHS NPaKTHYSCKUX 3a/1a4; 3 MONHOE He3HaHHE M HETTOHNMAaHKE y4eOHOro
MaTepHala WiH 0TKa3 OTBEYaTh

3) Kpurepuu orieHKH 3alIUThI KypCOBOW pabOTHI B YCTHOM (hopme

«OTnu4HO» - paboTa CONEPKUT IPAMOTHO M3IIOKCHHYIO PacUeTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OLIMOOK B pacuerax,
JIOTHYHBIM 1 TIOCIIEA0BATENFHBIM H3JI0KEHHEM MaTepraia B TIOsICHUTENBHOHM 9acTh. [Ipn 3amure paboTH! CTYJEHT ITOKa3bIBaeT
riryOOKHe 3HaHUS BOIIPOCOB TEMBI; CBOOOIHO OIEPHUPYET PaCUETHBIMH JaHHBIMH; JIETKO OTBEYACT HA IIOCTABICHHBIE BOIIPOCHL.
«Xoporo» - paboTa COIEPKUT IPaMOTHO U3JIOKEHHYIO PacueTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBUEM OLIMOOK B pacuerax,
JIOTUYHBIM U TIOCIIEA0BATENFHBIM H3JI0KEHHEM MaTepralia B TIOsICHUTEIBHOHM 9acTh. [Ipn 3amure paboTHl CTYICHT IMOKa3hIBaeT
3HaHHS BOIIPOCOB TEMBI; 6€3 0COOBIX 3aTpyXHEHUH OTBEYAET Ha ITOCTABIEHHBIE BOIIPOCHL.

«Y 1OBJIETBOPUTEIILHO» - PabOTa CONEPIKHUT pacueTHyIo 0a3y, XapaKTepu3yeTcs HUIMYHEM OTIeIbHBIX OIHMOOK B pacuerax. [Ipu
3aIIUTE CTYACHT MPOSBIISICT HEYBEPEHHOCTb, TI0OKA3bIBAET Cllaboe 3HAHHE BOMPOCOB TEMBI, HE JA€T MOJHOT0, apTyMEHTHPOBAaHHOTO
OTBETA Ha 3aJaHHbIE BOIPOCHI.

«HeynoBnerBopuTensHO» - paboTa HE COAEPAKUT pacdeTHYIO 0a3y, HE OTBEUaeT TPEOOBAHUIM, H3TI0)KEHHBIM B METOJHYECKUX
yKa3aHMX, UMEET 3HAUNTeNIbHBIC OIIMOKY B pacuerax. [Ipu 3ammre cTyJeHT 3aTpyIHSETCS] OTBEYATh Ha IIOCTABICHHBIE BOIIPOCHI 110
TeMe, He 3HaeT TEOPHH BOIIPOCa, IIPU OTBETE JAOMYCKAeT CYIIECTBCHHBIC ONTHOKH.

4) Kputepuu 3amuThl KypcoBoi paboTHl B popMe TECTHPOBAHHUSL:

«Otnu4HO» - Moyuenue 6onee 90 % 0aJIIOB 10 TECTy NPH BHINOIHEHHH TECTa 32 PErIaMEHTHPOBAaHHOE BPEMSI

«Xoporioy - monmydenue ot 75 10 90 % 6aIoB 1O TECTY MPH BHITIOJIHEHHN TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoTydeHue ot 50 10 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErJIaMEHTHPOBAHHOE BPEMs
«HeynosnerBopuTensHO» - noxydeHne Menee 50 % 0annoBs mo tecty

5) Kpurepun orieHKH 3K3aMeHa B yCTHOH (opme:

«OTAMYHOY - CTYNIEHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIaleeT TEPMUHOIOTHEH, IeNaeT apryMEeHTHPOBaHHbIE
BBIBOJIBI M 0000IIEHNS, TPUBOANT IIPUMEPBI, IIOKa3bIBAET CBOOOIHOE BiIaJJCHHE MOHOJIOTHYECKOH PEUbio M CIIOCOOHOCTH OBICTPO
pcarnpoBaTb Ha YTOUHAIOIINEC BOIIPOCHI.

«XopowIoy - CTyIeHT JEMOHCTPUPYET IPOUHBIE TEOPETUYECKUE 3HAHUS, BIaIeeT TEPMUHOIOIUEH, JeIaeT apryMEHTUPOBAHHBIE
BBIBOJIBI M 00O0IIEHNS, TPUBOANT IPUMEPBI, HO IIPH 3TOM JEJIaeT HECYIIECTBEHHBIC OLINOKHU, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOATECIJIBHO WX ITPU HE3HAUHUTCIHHON KOPPEKIHU ITPCIIOaAaBaATCICM.

«Y IOBIETBOPUTETHHOY» - CTYAEHT IEMOHCTPHUPYET HEITyOOKHE TEOPEeTHIECKIE 3HAHUS, TIPOSBIIsET ciabo copMHupoBaHHEIE
HaBBIKW aHAJIM3a SIBJICHUH U IponeccoB, HEAOCTATOYHOC YMCHHUEC 1€1aTh apryMEHTUPOBAHHBIC BBIBOJABI U MPUBOAUTL MTPUMEPHI,
TIOKa3bIBaeT HE JOCTATOYHO CBOOOIHOE BIIa/ICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO U MOCIIEI0BATEILHOCTBIO H3TI0XKEHHS, JIeIaeT
OIHI/I6KI/I, KOTOPBIC MOKET UCIIPABUTD TOJIBKO ITPU KOPPCKIHUU NNPCTIOAABATCIICM.

«HeynoBneTBopuTEIbHO» - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEIMETA, HE yMeEeT JeaaTh
apryMEHTHPOBAHHbBIE BHIBOJBI U IPUBOJUTH IPUMEPHI, HE BIaJEEeT TEPMUHOIOTHEH, IIPOSIBISET OTCYTCTBHE JIOTHYHOCTH U
IOCJICAOBATCIIBHOCTBIO U3JIOXKCHU A, ACIaCT OH_H/I6KI/I, KOTOPBIC HEC MOXET UCIIPABUTDL JAXKE IMPU KOPPEKIHU ITPEIIOAaBaATCICM.

6) Kpurepuu orieHkH 3x3aMeHa B popMe KOMIBIOTEPHOTO TECTUPOBAHMUS:

«Otnu4HO - Moyuenue 6onee 90 % 0aJIIOB 10 TECTy NPH BHINOIHEHHH TECTa 32 PErIaMEHTHPOBAaHHOE BPEMSI

«Xoporioy - monmydernue ot 75 10 90 % 6aIoB 1O TECTY MPH BHITIOJIHEHHU TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoTydeHue ot 50 10 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErIaMEHTHPOBAHHOE BPEMs
«HeynosnerBoputensHO» - nodydeHne Menee 50 % 0annoBs Mo Tecty

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iuTeparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka UznarenbcTBO, rO1, 371. agpec




ABTOpBI, COCTaBUTEITH 3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

J1.1 [KOcodun 10.C,, Meratyprus xenesa: M.: UKII «AkagemkHHTaY, 2007,
[MamkoB H.D. Y4eOHUuK
JI1.2 | JL.W. Jleontses, FO.C. | CripbeBast 1 TOIUTMBHASI Oa3a UKL «Axamemxaura», 2007,
KOcoun, T.A. YEepHOI METALTYpruu: yaebHoe
Marbliesa u ap. nocooue JJisi By30B
6.1.2. JlonoHUTeEILHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI2.1 [A.C.Tumoceena. OKCTpakIys YepHBIX METaJLIOB Crapsrit Ockon: THT, 2016,
T.B.Huknutyenko 13 IPUPOIHOTO U
TEXHOT€HHOTO CHIPHSL:
ITpakTukym
6.1.3. Meroauyeckue pa3padoTku
ABTODBI, COCTABHTEITH 3arnaBue Bubnmoreka WznarenscTBO, rOA, 371. aapec
JI3.1 | E.B.BparkoBckuii, Pacuer cocraBa HIUXTHI, H® HUTY "MUCuC", 2020,
A.H.IIIamoBasos, MaTepHAITLHOTO U TEIJIOBOTO http://elibrary.misis.ru, www.nf.misis.ru
A.B.3aBoasHbII 0aaHCOB JOMEHHOTO
npouecca: Meronudeckoe
YKa3aHUs JUIs BBITOJTHEHHE
KypCOBOM pabOTHI
JI3.2 | E.B. bparkoBckuii "Teopusi ¥ TEXHOJIOTHUSA Hosotpounx: HO® HUTY "MUCuC",
A.B. 3aBozsHBII OKYCKOBAHUS ChIPbS U 2020, http://elibrary.misis.ru/
JIOMEHHOT'O ITPOU3BOACTBA",
"DKCTpaKIysl YEPHBIX
METAJUIOB U3 IIPUPOIHOTO
ceipbst': JIABOPATOPHBIM
IMPAKTUKYM
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
32 |HOB HUTY "MUCuC" www.elibrary.misis.ru
73 | Poccuiickas Hay4dHas SeKTpOHHAs OMOIHOTEKA www.elibrary.ru
D4 | Canvas Ims.misis.ru
6.3 IlepeueHb MPOrpaMMHOro obecneveHus
I1.1 |AnruBupyc Kaspersky Endpoint Security nms 6usneca-Pammpennsiit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 [ Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
6.4. IlepeueHb HHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHanienne
210 VYuebnass  aymutopus  ana  3aHaATHi | Kommiekt ydeOHoi MeOenu Ha 44 MecT i 00ydaromuxcs,
JICKITAOHHOTO THIIA, MpakTHYecKuX | |  cTanMoHapHBIA KOMIBIOTEp I IperojaBaTels ¢
3aHATUHI BBIXOJIOM B WHTEPHET, MPOEKTOP, SKPaH HACTEHHBIH, JOCKa
ayJUTOpHAs MeJoBasi, BeO Kamepa, KOJIOHKH,
nuieH3nonHble  mporpamMbl - MS  Office, MS  Teams,
arTusupyc Dr.Web.
213 VYuebnas nabopatopus | Kommiuekt yueOHOH Mebenn Ha 16 MecT s 00ydaromuxcs,
"Marepuanosenesue"” JIocKa ayuTOpHas MeJnoBas, MHKPOCKOII
"MarepuasoBeneHue u texHonorus | metasorpapuyeckniit METAM JIB-41, 6 mT., ycraHOBKa
KOHCTPYKIMOHHBIX MaTepUaioB" Ul ApOOJEHHS W WCHBITaHHS HAa TMPOYHOCTH PYAHBIX
MaTepHaJIOB C 2 KOKWIAMH JUI1 OTIMBKH OOpasloB W
THIIPABIMYECKIM TIpeccoM ¢ 2 mpecc-popmamu, Kamepa
CM3-U3-31S4C-CS (co mmnypom USB 3.0 u xoHTposiepoM
USB), num¢-ycTaHoBKa it 00pad0TKU METaJIIOB.
215 YyeOHas naboparopus "O6pabotka | Kommnekr  yuebHoit mebenum Ha 24  Mecra  aus

METaJIOB JaBjicHuEM"

06yqa}0mnxc;{, MAakeT IPOKATHOI'O CTaHa.




216 VYueOHas mabopaTopus KomrurekT ydeOHOI Mebenn Ha 12 MecT U 00yYaroIIuXCs,
1 cramuoHapHBIH KOMITBIOTEp, JIAOOPATOPHS TEIIOTEXHUKH
U TEPMOAWHAMMKH, J1aOOpaTOPHBIN CTEHA Ul HW3YYeHUS
NPUHIMIIOB 1Ipeo0pa3oBaHUsl M W3MEPEHUsl [1aBJICHUs,
pacxojia >KHKOCTH, BO3/LyXa, TOPEIKH HKEKIIUOHHBIE.

8. METOAUYECKHE YKA3AHUA J1JIAA OBYYAIOIIUXCA

J1s1 yCTIenmHOTo YCBOCHHUS TEOPETHIECKOT0 MaTepraa HeoOX0IMMO PEry IsIpHO ITOCEIaTh JICKIINH, IePEIUTHIBATE JICKITMOHHBIH
MaTtepua, 3HaUUTeNbHOe BHIMAaHHE yAeIATh CAMOCTOSTEIbHOMY H3Y4E€HHIO TUCIUTLIHHBL

ITporpamMmMa QMCUMILIMHBI BKJIIOYAET JEKIMOHHBIE, TPAKTHUYECKHE 3aHATHS U 1aO0paTOpHbIE 3aHATHU, BBIOIHEHHE KypCOBOH
paboTHI.

ITonroroBka K 3K3aMeHy 10 AUCLUILIMHE 3aK/II0YACTCA B U3Y4EHUU TEOPETUUECKOr0 MaTepraa 10 KOHCIIEKTaM JIEKIUi,
UCTOYHHMKAM OCHOBHOMH U JJOIOITHUTENBHOM IUTEPATYPBHI.

Yr0o0BI BaM OBLIO HHTEPECHEE M3YyUaTh METALTYPrHYECKHE JUCIUIUIMHBL, TIPOCIEKUBATh UX B3aHMOCBA3b C BaIlleH
CTIEI[HATBHOCTHIO, HEOOXOANMO MTOCTOSHHO PACIIHPSTH CBOH KPyro3op, B 4eM OOJIBIIYI0 IIOMOIIb MOXKET OKa3aTh MepHOIIMIecKast
nuTeparypa: xKypHaisl «3BecTus By30B. UepHas MeTalTyprusy, «Metammypr» u «CTanby.

PexomeHmaImy 1Mo 0CBOSHMIO TUCIUIUIMHEI B TUCTAHIIMOHHON (opMe TTOCPECTBOM 3IIEKTPOHHOH HH(OPMAITOHHO-
obpasoBarensHoii cpenst HUTY «MUCuC» (9MOC), uacThio KOTOPOH HEMOCPEACTBCHHO NMPEIHA3HAUYCHHOH IS OCYIIECTBICHUS
00pa3oBaTenbHOro mpoliecca ABIsIeTcs DIEKTPOHHBINA 00pa3zoBaTenbHblil pecypc LMS Canvas.

LMS Canvas ucrions3yercst IpeUMyIECTBEHHO ISl ACHHXPOHHOTO B3aHMOJICHCTBHS MEXY yIaCTHUKAMH 00pa30BaTeIbHOTO
Tpolecca ocpeAcTBoM cetu «HTepHeT.

Yrto6s! 3¢ GeKTUBHO UCTIONB30BaTh Bo3MOokHOCTH LMS Canvas, a COOTBETCTBEHHO U yCIEUTHO OCBOUTD AUCHHUILTHHY, HYKHO!

1) 3aperucTpupoBaTHCS Ha KYpPC, AT UEeTO CIeNyeT IEPEHTH II0 CChIIKE, BbIIaBaeMOM COTPYAHHKAMH JIeKaHaTa I
npenoasateneM. JIOTHH ¥ Tapoib I PETUCTPALUH U padoTe C KypCOM COBIaaeT C JIOTHHOM U ITapojieM OT JMYHOTO KaOMHeTa
HUTY MUCuC;

2)B pyOpuke «B Hayan0» 03HAKOMUTHCS C COAEP)KAHUEM KypCa, BONPOCAMH JUISl CAMOCTOSTEILHON MOATOTOBKH, YCIOBHAMHU
JIOITyCKa K aTTeCTAINH, (POpMOH IIPOMEKYTOUHON aTTecTalny (3a4eT/3K3aMeH), KpUTEPUSIMH OLICHUBAHUS U JP.;

3)B pyOpuxe «Momynm», 3aX0/s1 B COOTBETCTBYIOIINE Pa3/Ielibl H3ydaTh yIeOHbIC MaTepHaIbl, pa3MeEIIeHHbIE IpernofaBarenem. B
T.4. HOJIb30BATHCS JIMTEPATY PO, PEKOMEH/IOBAaHHOM MpernoaaBaTesieM, IIepexo/is Mo CChUIKaM;

4)B pyopuke «bubimorexa» BO3MOXKHO HOIOUPATh [UIS BBIIOITHEHUS TUCbMEHHBIX paboT (KOHTPOJIBHEIE, JOMAITHUE PaOOTEHI,
KypCOBBIE PabOTHI/TIPOEKTHI) IUTEpaTypy, pasmemmennyo B ObC HUTY «MUCuC;

5)B pyOpuke «3anaHusD) Hy’KHO O3HAKOMHTECS C COJCPKaHNEeM 3aIaHMs K MMCBMEHHOH padoTe, CpOKaMHU cAadH, KpUTCPUIMH
OLIEHKH. B ycTaHOBIEHHBIE CPOKHU BBIIONHUTE paboTy(bl), MOATPY3UTH 311€Ch XKe AJs NpoBepku. Ecnu paboTa coaepKUT pUcyHKH,
(hopMyJIBI, TO C IENBIO COXpaHEHU (OPMATUPOBAHUS €€ HY)KHO TOATpYkath B pdf popmate.

Pabora, moarpy»xaemas Ayt IPOBEPKH, TOJDKHA:

- COZIepIKaTh BCE CTPYKTYPHBIE HJIEMEHTbI: TUTYJILHBIN JILCT, BBEJICHUE, OCHOBHYIO YaCTb, 3aK/II0YEHNE, CIUCOK MCTOYHUKOB,
MPUIIOKEHUS (TIPH HEOOXOJUMOCTH);

- OBITH 0(hOpMIIEHA B COOTBETCTBHH C TPEOOBAHHSIMHU.

[IpenonaBarens B TeYEHHE YCTAHOBICHHOTO CpoKa (He Ooiee IecsTu AHeH) mpoBepseT paboTy U pa3MeInaeT B KOMMEHTapHUsIX K
3a/IaHUIO PELIeH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENILHBIC CTOPOHBI paboThI, Tak 3aMedyanus. [Ipy HaauunK B pereH3nu
3aMe4aHHi U pEeKOMEHIallUi, Hy>KHO BHECTH IIONPaBKU B pabOTy, HOATPY3HUTh €€ 3aHOBO [UIS TOBTOPHOH mpoBepkH. [1pu aTom
Ba)KHO CIIEANUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX JTOIDKHO OBITH BBITIOHEHO 3aaHue. [Ipi HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTeeM BO3MOXKHOCTb IOATPY3UTh paboTy OCcTaeTcs, HO CHCTEMA BBIBOJIUT COOOIIEHHE O HapyLIeHH! CpokoB. ITo
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HE MOIydUTCs;

6)B pyOprKke « TecTsD IPOMTH TeCTOBEIE 3a/IaHNsI, OCBOMB COOTBETCTBYIOIINI MaTepHal, pa3MeNIeHHEIH B pyOoprke « Moy,
7)B pyOpuke «OLEHKI» OTCIEKHUBAThH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBsABICHUS» YUTATh OOBSBICHUS, pa3MelaeMble IpernoiaBaTesieM, 1aBaTb 00paTHYIO CBA3b;

9)B pyOpuke «O6Cyx)IEHHI» CO3/1aBaTh OOCYKIECHUS U yIacTBOBATh B HUX (0OCY’KIAIOTCs OOIIME MOMEHTHI, BHI3BIBAIOIIIE
BOIIPOCHI Y OOIBIMMHCTBA TPymITsl). JlJaHHAs pyOpHKa TakKe MOXKET OBITh MCIIONb30BaHa IS B3ANMHON IIPOBEPKH;

10)IposBIATE peryaspHYI0 aKTUBHOCTh Ha Kypce.

[TpenMy1ecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOZICHCTBUS MEX/y y4aCTHUKaMH 00pa30BaTeIbHOrO MpOoLiecca OCPEACTBOM CETH
«MHTepHeT» HCIONB3yeTcs cucteMa BuaeokoHpeperncss3u Microsoft Teams (MS Teams) i Zoom. BapuaHT mcnonb3yemMoit
cucremsl BKC ykaspiBaet npenogaBaTtens. UTOOB! TOTHOIIEHHO HCIIONB30BATH €70 BO3MOXKHOCTH HYXKHO YCTAHOBUTH IPHIIOXKEHHE
BKC Ha nepconanbHbIil KoMIboTep u/win TeaedoH. CTapocTaM HYKHO co3aarh rpymnmny B MS Teams uiiu HONy4YHTh
WACHTU(PHUKAIMOHHBIA HOMep KoH(pepeHuu B Zoom. Cuctema BKC mo3sosnser:

- CITyIIaTh JICKINHY;

- paboTaTh HA MPAKTUYECKUX 3aHATUSAX;

- OBITB Ha CBSI3H C NPEIOJaBaTEeNIeM, 33/1aBasi My BOIPOCHI MIIM OTBEYAs Ha €I0 BOIPOCHI B 00IIEM YaTe.

ITpu mpoBeneHNH 3aHATHH B TUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCeraa paboTaTh ¢ BKIIOUCHHON KaMepoit.
HckmogeHne — eciii MPenoAaBaTellb MOMPOCUT OTKIIOUNTE KaMephl 1 MUKPO(OHEI B CBSI3H ¢ Oonpmmmu nomexamu. Ha aBatapkax
JIOJDKHBI OBITh UCKITIOUUTENBHO J1eNI0BbIe (OTO.




