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1. HEJIX OCBOEHUA

1.1 | I3y4nuTh OCHOBHBIC MHHEPAIIBI JKEJIC3HBIX U MAPTaHIEBBIX PYA, CIIOCOOBI MX APOOICHHS, N3MEIBUCHUS U OKYCKOBaHHS.

1.2 | I3y4uTh TepMOANHAMHYECKHE U TEXHOIOTHUSCKHAE 0COOCHHOCTH IOMEHHOH TUIABKH, CTIOCOOBI €€ MHTEHCH(HKAIIIH.

1.3 | U3yunTh BHEIOMEHHBIE CIIOCOOBI TIOJTyYECHHSI YyTyHA.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

biox OII: b1.B.JIB.02

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4aroLerocs:

2.1.1 Be3omacHOCTE JKH3HEAEATEIEHOCTH

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeniniecTByoIIee:

2.2.1 | KypcoBas Hay4HO-HCCIen0BaTeNbCKas pabora (4actp 1)

2.2.2 | KypcoBas HayuHO-HCcIeq0BaTeNbCKas paboTta (yacthb 2)

2.2.3 | OCHOBBI CTaJEIUIaBUIBHOTO MPOU3BOICTBA

2.2.4 | CoBpeMeHHBIE METOIBI MOMYYSHHUSI BBICOKOKAUECTBEHHBIX CTalleH U CIIJIaBOB

2.2.5 | ChenuanbHble CTAIH

2.2.6 |Teopus U TEXHOJIOTHS MEPEIIABHBIX MPOIECCOB

2.2.77 |Teopus u TEXHONOIUA IPOU3BOJICTBA CTAIIU

2.2.8 | DxoHOMUKA

2.2.9 | DiexTpoMeTaIyprus CTand u (eppoCIIaBoB

2.2.10 |KypcoBas Hay4HO-HCCIIenoBaTeNbCKas paboTa (dacTs 3)

2.2.11 |IloxroroBka K NMpoIeAype 3aIllUTHI U 3aIUTa BBITYCKHON KBaTH()UKAINOHHOH pabOTHI

2.2.12 | Pa3znuBKa ¥ KPUCTAJUIU3ALMS CTATH

2.2.13 | Teopust 1 TEXHOJIOTHS Pa3IUBKU CTAIH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

IIK-1: Cnioco0eH ocylecTBJIATH TEXHOJIOrHYeCKHe MPOLEeCcChl N0 MOJYYeHUI0 YePHBIX METAJI0OB, OLEHUBATH PUCKHU U
onpeneATh MepPbI MO 00eceYeHn 0 UX 0e30MACHOCTH

3HaTh:

TIK-1-31 YerpoiicTBo, NpUHLIMIT AEHCTBUS U MIPaBUiIa HKCIUTyaTallMd TEXHOIOTHYECKOro 000PYI0BaHUS IS BHIIIJIABKH U
KOBILIEBOM 00pabOTKU CTAIH

IK-2: Cnioco6eH pa3padaThIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJYIeHHSI YePHBIX METAJIOB, OCYLIECTBIATH KOHTPOJIb HX
BBINOJIHEHHS M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNpPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NMPOTyKINH

3HaTh:

ITK-2-31 BnusiHUE TEXHOJIOTHYECKHX MTApaMETPOB IJIABKY M KOHCTPYKTHUBHBIX 0COOCHHOCTEH TUIaBHIIBHOTO 000pYIOBaHHS Ha
TEXHUKO-IKOHOMUYECKHE ITOKAa3aTeIH POU3BOICTBA

IK-5: Cnioco6eH onpeaeasiTb TEXHUKO-DKOHOMHYECKHE MOKA3aTeJH MPOLEcCOB MOJTyIeHHs] YePHBIX MeTAII0B, MPOBOANTH
aHaJn3 3G PEeKTUBHOCTH TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOACTBA YePHBIX METAJIJIOB H pa3padaThiBaTh MPeAJI0KeHUsI
1O MX COBEPIIEHCTBOBAHUIO

3HaThb:

[IK-5-31 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKIX U (PH3UKO-XUMHUECKHX IPOIIECCOB TPOU3BOJICTBA, COBPEMEHHBIE TEXHOIOTHH
MPOU3BOJICTBA YyTyHA TPeOyeMOro KauecTBa

IIK-6: Cnioco6eH 000CHOBAaHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIC HH(POBBIE TEXHOJIOTHH /ISl NOBbILICHUS
3¢ PeKTHBHOCTH NPOLECCOB NMOJYYeHHS YePHBIX METAIIOB

3HaTh:

[1K-6-31 Bo3moxHOCTH III(POBBIX TEXHOIOTHHA M CLOCOOB! X IPUMEHEHNUS IS aHAIN3a Y (QEKTUBHOCTH MPOLECCOB
HPOM3BOJICTBA YyT'yHA

IIK-1: Cnioco0eH ocylecTBJIATH TEXHOJIOrHYeCKHe MPOLEecChl N0 MOJIYYeHHI0 YePHBIX METAJIOB, OLEHUBATH PUCKHU U
onpeneATh MepPbI M0 00ecneYeHn 0 UX 0e30MaACHOCTH

YMmerb:

TIK-1-Y1 OcyimecTBasTh TEXHOIOTHUECKHA MPOLIECC MPOU3BOACTBA )KUAKON CTAIH C YI€TOM OCOOCHHOCTEH 000pYyAOBaHUS U
TpeOOBaHM K KaueCTBY MPOAYKIUH

IIK-2: CnocodeH pa3pabdaTbIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJY4eHHsT YePHBIX METAJI0B, OCYIIeCTBIATH KOHTPOJIb HX
BBINOJIHEHHS U Pa3padaThIBaTh PEKOMEHIALMM 110 NPeIyNpe:KIeHUI0 U YCTPAHEHHIO Je()eKTHOCTH NPOAYKIMHT




YMmerb:

[IK-2-¥'1 Pa3pabaTsIBaTh TEXHOIOTHYECKUE MPOLECCHI IIPOM3BOICTBA B COBPEMEHHBIX ITAaBMIIBHBIX arperarax

IK-5: CiocoGeH onpeaeasiTh TEXHUKO-DKOHOMHYECKHE MOKA3aTe/H MPOLEecCOB MOJTyIeHHs] YePHBIX METAJI0OB, IPOBOIUTH
aHaau3 3G (PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAJIOB H Pa3padaThIBATh MPENI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Ymern:

[IK-5-Y1 PaccuutheiBaTh 1 AHAJIM3UPOBATbh XUMHUUYCCKHUE U (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IC MPOLECChI, CBA3aHHBIC C IIPON3BOACTBOM YyT'yHa

ITIK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBBILICHUS
3¢ (PpeKTUBHOCTH MPOLIECCOB MOJYYeHHS YePHBIX MeTAJLI0B

Ymerb:

I[IK-6-Y1 AHaJ'[I/ISI/IPOBaTL TEXHOJIOTHYECKHUE MPOUECCHI IIPOU3BOACTBA YyT'YHa B COBPECMEHHBIX IIJIaBUJIBHBIX arperarax
CTaTUCTUYCCKUMU MECTOAAMH

IIK-1: Cnioco0eH ocylecTB/IATL TEXHOJIOTHYeCKHe NPOLECCh 110 HOJIY4CHHUIO YePHBIX METAJLI0B, OLCHUBATL PHCKU H
onpeesTh Mephl 110 00ecneYeHNI0 HX §e30MaCHOCTH

Baanernb:

[IK-1-B1 Merogamu pacdera MHXTHI, MATEPHAIBHOTO U TEIJIOBOTO OATaHCOB CTATEIUIaBHIBHBIX MPOIECCOB

IIK-2: Cnoco0en pa3padaTbiBaTh TEXHOJIOIHYeCKHE MPOLECCHI MOJYyYeHUs YePHBIX MeTAJJIOB, 0CYLIECTBIISITH KOHTPOJIb HX
BBINOJIHEHHSI M Pa3padaThIBaTh PEKOMEHIAINH 10 MPeAYNPeKIeHHIO H YCTPaHEHHIO Ae(heKTHOCTH NPOTYKINA

Baangern:

[IK-2-B1 Metoaukoii onpeneneHus oNTUMaIbHBIX TEXHOJIOTHIYECKUX TapaMeTPOB BHIIIABKY YyT'YHA B COBPEMEHHBIX TUIABHIIBHBIX
arperarax

IIK-5: Cnioco6eH onpeaeasiTh TEXHUKO-DKOHOMHYECKHE MOKA3aTe/H MPOLEecCOoB MOJTyIeHHs] YePHBIX MeTAJI0B, IPOBOINTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB M Pa3padaThIBATh MPEAI0KEHHS
MO X COBEPIIEHCTBOBAHUIO

Baanernb:

ITK-5-B1 Metonamu BeIOOpa panoHAIBHBIX CIIOCOOOB MPOM3BOICTBA YYyTYHA C YUETOM PEIICHHUS 3a1a4 SHEPro- U
pecypcocOepexerust, i OXpaHbl OKPYKAIOMIEH CpeIbl

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHH VISl NOBbILICHUSI
3 (PpeKTHUBHOCTH MPOLECCOB MOJYYCHHS YePHBIX MeTAJLI0B

Baanernb:

[1K-6-B1 HaBbikamu npuMeHeHHs (D POBEIE TEXHOIOTHH IS HOBBIICHMS 3((eKTHBHOCTH MPOIECCOB IPOM3BOACTBA YyTyHa

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatrypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIIeTeHIU i pecypcsbl padoTsl

Pasnea 1. Poab npoueccos
IKCTPAKLUM YEePHBIX
METAJIJIOB B COBPeMEHHOM

MeTaLTypruu

1.1 1.1 Pecypcuas 6a3a uepHOii 3 1 TIK-5-31 IIK-1- J.1
MeTautypruu. YepHeie 31 IK-2-31 JI1.2J12.1J13.
MeTasuibl. OCHOBHBIE I1K-6-31 2
HalpaBJICHUs] SKCTPAKLIUU 012233

YEepHBIX MeTa/IoB. Pecypco-
9KOJIOTHYECKUE MTPOTHO3BI
pa3BUTHUA lIepHOI‘/‘I
METAJIIIYypruu.

1.2 CxeMbI COBpEMEHHBIX
MPOLIECCOB SKCTPAKIHH
YCPHBIX METAJITIOB.
[TonroroBka >kene30pyIHOTO
chIpbs. [lpobieHue,
HU3MCJIBYCHUEC, TPOXOUCHUC
Martepuano. OborameHue
JKEJIC30PYIHOTO CHIPHSL.
/JTex/




Pa3gen 2. Teopernueckue
OCHOBBI OKYCKOBAHMS
NPHUPOIHOTO U
TeXHOTeHHOI0 ChIPbS

2.1 2.1 TpeboBanus K TIK-5-31 TIK-1- | JI1.1J12.1J13.
OKYCKOBaHHOMY MPOIYKTY. 31 [IK-2-31 2
OCHOBBI (POPMHUPOBAHHUS [TK-6-31 213253
OKYCKOBAHHOT'O CHIPBSI.

OKHUCIUTENBHO-
BOCCTaHOBHUTEJbHBIE
Mpolecchl. XUMHUYECKHE
peaxIy B TBEpAOH dase.
2.2 OCHOBBI CHIEKaHUS
JTUCTIEPCHBIX MAaTEPUAJIOB.
Teepnodasznoe u
JKUAKO(pa3zHoe CIIeKaHHe.
OCHOBBI TEOPUH CIIOEBBIX
TIPOLIECCOB.

2.3 'opeHue TomuBa.
PacruiaBnenue muxThl U
KPHCTAJUTU3aIINs pacIuiaBa.
/JTex/

2.2 Pacuer nmoka3zateneii TIK-5-31 TIK-5- | JI1.1J12.1J13. P5,P6.P
o0arareHus *Kene3HbIX V1 IIK-1-31 1J13.2 7
pya /Tp/ [IK-1-Y1 IIK-2 313233

-31 [IK-2-V1
TIK-6-31 IIK-6-
Vi
Pa3gen 3. TexHoJsiorusi u
000py10BaHueE NMPOLECCOB
arjioMepanuu
JKeJIe30PYAHOIO ChIPbs

3.1 TexHonorust u 060pya0BaHUE [MK-5-31 IIK-1- | JI1.1J12.1JI3.
MPOLIECCOB arJIoMepanuu 31 [IK-2-31 2
JKETIE30PYIHOTO CHIPBS [K-6-31 313233
3.1 Cxema mporecca
arjaoMepanuy. XUMU4eCKUui
COCTaB M (pU3MUIECKUE
CBOMCTBA LIMXTHI U €€
MIOJTrOTOBKA.

3.2 TexHomorus mnpoiecca
MIOJTYYEHUS arjioMepara.
Kontpons u ynpasienue
mporueccoM. TeXHUKo-
HKOHOMHYECKHUE TIOKa3aTelIN
MIPOU3BOACTBA.

3.3 ®opmupoBaHue
arjoMepara u ero
METaJUTypru4ecKrue CBOMCTBA.
YrpasieHue KauecTBOM
arnomeparta. [loBenenue
MIPUMECHBIX

aneMeHTOB. /JIek/

3.2 Arnomepanust TK-5-Y1 TIK-5 | JI1.1J12.1J13. P1

JKeJIe30PYAHOTO ChIpbs /J1ad/ -B1 IIK-1-V1 2
MK-1-B1 TIK-2 313233
-Y1 [IK-2-B1
[IK-6-VY1 IIK-6
-B1
33 MarepuaibHblii U TEIIOBOM IK-5-31 IIK-5- | JI1.1JI12.1J13.
6amanc arnomnporecca /IIp/ V1IIK-1-31 1J13.2
[K-1-Y1 IIK-2 212233
-31 IIK-2-V1
TTK-6-31 TIK-6-

Vi




Pa3nen 4. Texnosorus u
000py10BaHHeE NMPOLECCOB
NPOU3BOACTBA
JKeJIe30PYAHBIX OKAThIIIeNH

4.1 4.1 Cxema mporiecca TIK-5-31 TIK-1- | JI1.1J12.1J13.
MTPOU3BOCTBA OKATBIIICH. 31 I1K-2-31 2
DOpMUPOBaHHE CHIPHIX I1K-6-31 2102233
TpaHyI.
BricokoTemnepaTtypHoe
ynpouHenue. [loenenue
MPUMECHBIX 3JIEMEHTOB.
4.2 TexHONOTHYECKHE
PEKUMBI POU3BOJICTBA
okarsblmeil. @opmupoBanue
OKATHIIIEH U YIIPaBICHUE UX
KauecTBOM. TexXHHUKO-
HKOHOMUYECKHUE MOKa3aTeIu
MIPOM3BOJICTBA OKATHIIICH.
4.3 KoHCTpYyKIIUH U
00opyoBaHKE NPEeIIPUATHIA
IO TIPOHU3BOJICTBY OKATHIIICH.
/JTex/
42 TexHomorust Npon3BOJICTBA [IK-5-Y1 IIK-5 | JI1.1J12.1J13. P1,pP2
okarsiteii /J1ad/ -B1 IIK-1-Y1 2
[IK-1-B1 TIK-2 2102233
-Y1 [IK-2-B1
[K-6-VY1 IIK-6
-Bl
4.3 MarepuranbHbIi U TETIOBOH [1K-5-31 TIK-5- | JI1.1J12.1J13. P5,P6,P
OaylaHc POM3BOICTBA V1 IIK-1-31 1J13.2 7
METaJLUTyprU4eCKUX IK-1-Y1 IIK-2 2103233
okatsimeit /I1p/ -31 [IK-2-V1
ITK-6-31 TIK-6-
V1
Pasnea 5. Texnosiorus u
o0opya0BaHue MPOLECCOB
NPOU3BOJCTBA
JKeJIe30pYAHbIX OpUKeTOB
5.1 TexHomorus u 000pyAOBaHNE TIK-5-31 TIK-1- | JI1.1J12.1J13.
MIPOLIECCOB MPOU3BOJICTBA 31 IK-2-31 2
KEJIe30pyTHBIX [TK-6-31 213253
opuxeros /JIex/
5.2 Bpuxeruposanwue pyn /J1a6/ MK-5-Y1 TIK-5 | JI1.1J12.1J13. P3
-B1 TIK-1-Y1 2
[IK-1-B1 TIK-2 2102233
-Y1 [IK-2-B1
[K-6-VY1 TIK-6
-B1
53 MarepuranbHbIi U TETIOBOM [TK-5-31 IIK-5- | JI1.1J12.1JI3. P6
OaytaHc TPOIIECCOB V1 IIK-1-31 1J13.2
6puxerupoBanus /IIp/ IIK-1-V1 IIK-2 012233
-31 I[IK-2-V1
I1K-6-31 IIK-6-
V1

Paznea 6. Pecypco-
IKOJIOTHYEKHE
XapaKTepUCTHKHA
MPOLECCOB MOATOTOBKH
ChIpbS




6.1

6.1 DxobamaHCH! pa3INIHBIX
CX€M MOATOTOBKH CBIPbS.
Crpykrypa, 3Heprosarpar u
OCHOBHBIE HAIIPaBICHUS
SHEProcOepeKeHHUS.

6.2 MarepuanocOepeskeHie U
PELUKIINHT MaTEPHAJIOB.
DopmupoBaHUE BEIOPOCOB U
yTUIN3aIMs
MIPON3BOJICTBEHHBIX OTXOJIOB.
/JTex/

[K-5-31 TIK-1-
31 IIK-2-31
I1K-6-31

JI1.1J12.1J13.
2
01030233

6.2

Pecypco-skonoruuexue
XapaKTePUCTUKH MPOLIECCOB
TOJITOTOBKH CHIphst /I1p/

[K-5-31 IIK-5-
V1IIK-1-31
[IK-1-Y1 IIK-2
-31 IIK-2-V1
[IK-6-31 IIK-6-
V1

JI1.1J12.1J13.
1J13.2
0103233

P7

6.3

6.1 Ctpykrypa, sHEprosarpar
Y OCHOBHBIE HaIPaBICHU
SHEProcOepeIKEHHUS.

6.2 ®opmupoBaHue
BBIOPOCOB M yTHITH3ALIUS
MPOU3BOACTBEHHBIX OTXOJIOB.

/Cp/

ITK-5-31 TIK-5-
V1 IIK-1-31
MK-1-Y1 IIK-2
-31 1IK-2-Y1
I1K-6-31 IIK-6-
V1

JI1.1J12.1J13.
2
013233

Pazgen 7. Texnosorus
JIOMEHHOJ NJIABKH:
npoueccbl HarpeBa u
BOCCTAHOBJIEHHSA
IMXTOBBIX MATEPHAJIOB

7.1

7.1 Harpes u pa3ioxeHue
KOMITOHCHTOB [IIMXTHI.

D¢} PexTHBHOCTH MPOIIaBKU
OKYCKOBAaHHBIX MaTEpPHAJIOB.
7.2 TepmonuHamuka
BOCCTaHOBJICHHSI XKeJie3a 13
OKCHJIOB U CIIOXKHBIX
COCTMHEHUH MOHOOKCHIOM
yTiepoaa 1 BOJIOPOIIOM.

7.3 BoccraHoBieHHE
OKCHJIOB JKee3a TBepAbIM
yriepoaom. Peakmus
ra3uukanyuu yrieposua.
[Ipsimoe u Henpsimoe
BOCCTaHOBJICHUE B JIOMCHHOH
MICYH.

7.4 BoccTaHOBIIEHHE
KPEMHHS 1 TIOJTyYCHUE
JIUTEHHBIX YyTYHOB U
(eppocrunus.

7.5 BoccranosneHue
MapraHIa 1 IoJy4cHHUe
MapraHIOBUCTHIX YYTYHOB U
(heppomapranma B JOMEHHON
MCYH.

BoccTaHoBiIeHUs. /JIek/

ITK-5-31 TIK-1-
31 IIK-2-31
[1K-6-31

JI1.1J12.1J13.
2
013233

7.2

MarepuaibHblil U TEIIOBOI
6amaHC JOMEHHOMH
mtaBku /TIp/

ITK-5-31 IIK-5-
V1IIK-1-31
MK-1-V1 IIK-2
-31 [IK-2-V1
TIK-6-31 IIK-6-
v1

JIT.1J12.1J13.
2
013233

P7




7.3 W3zyuenue Tem: 10 [ IIK-5-31 TIK-5- | JI1.1J12.1J13.
Boccranosienue dhocdopa, V1 IIK-5-B1 2
TUTaHA,PEIKAX U PACCETHHBIX IK-1-31 IIK-1- 0109233
3JIEMEHTOB B JIOMEHHOM IEeUu. V1IIK-1-B1
IToBenenue 1MHKA, MIETOYEH T1IK-2-31 I1K-2-

1 TaJIOr€HOB B JOMEHHON V1IIK-2-Bl
Teyu. TTK-6-31 TIK-6-
BnusHue pa3zButus v1
MIPOLIECCOB BOCCTAHOBJICHHUS

Ha JHEpro3aTpaTsl B

JIOMEHHOM Ie4H.

/Cp/

7.4 BrlnonHeHrEe KOHTPOJILHOM 10 TIK-5-31 TIK-5- | JI1.1J12.1J13.
pabotsl Ha Temy: "Pacuer VY1 IIK-5-Bl 2
MaTEPHAJIbHOIO U TEIJIOBOTO TIK-1-31 IIK-1- 012233
OajlaHca JOMEHHOMI V1 IIK-1-B1
mtaBku" /Cp/ ITK-2-31 TIK-2-

V1 IIK-2-B1
TIK-6-31 TIK-6-
V1 IIK-6-Bl
Pa3gen 8. ®opmupoBanue
YyryHa g 1jiaKa

8.1 8.1 HayruepoxxuBanue 1 TIK-5-31 IIK-1- | JI1.1J12.1J13.
JKene3a v OpMHUPOBaHHE 31 IK-2-31 2
yyryHna. KauecTBo uyryHa. [TK-6-31 213253
DopMUpOBaHUE LIUIAKA.

IlepBuuHeIe,
MIPOMEXYTOYHBIE U KOHEUHBIE
LIJIaKY.

8.2 CpoiicTBa I11LIAKOB.
BnusiHre NUTaKOBOTO peXkuMa
Ha MoKa3aTeau JOMEHHOH
TUTAaBKH ¥ Ka4eCTBO UyTyHA.
Yrunuzanus 1Iakos.

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

8.2 Uzyuenne Tem: 10 | OK-5-31 IIK-5- | JI1.1J12.1J13.
BrenomenHnas o6paboTka V1 IIK-5-B1 2
yyryHa. Y gajeHHue cepsl, ITK-1-31 TIK-1- 2192 33
tdbocdopa, kpemuus U 1p. V1TIIK-1-B1
3JIEMEHTOB IIPU TIK-2-31 IIK-2-
BHETOMEHHO# 00paboTKe V1 IIK-2-Bl
YyTyHa. [TK-6-31 TIK-6-

/Cp/ V1 IIK-6-Bl

Pa3gen 9. 'openne
TOIUINBA, TENJIOOOMEH B
cJioe, IBHKEHUE
MaTepUAaJoB U ra3oB B
JAOMEHHOH meuyu




9.1

9.1 T'openue TomnuBa 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/

[K-5-31 TIK-1-
31 IIK-2-31
I1K-6-31

JI1.1J12.1J13.
2
01030233

9.2

Nzyuenue Tem:

l'openue TonnuBa B ropHe
neun. OKUCIUTENbHAs 30Ha.
CocTaB ne4HOrO ra3a B TOpHE
U ero U3MEeHEHHeE IO BBICOTE
neun. TeopeTuueckas
TeMIeparypa TOpeHHs U
METOABI €¢ KOHTPOJIS U
pacuersl.

TemmooOMeH B TOMEHHOM
neun. [ToHsATHE «BOASHBIX
SKBUBAJICHTOB» M METO/bI
pacuera TeMIepaTypHbBIX
npodwuei nean. O6mue u
30HaJIbHBIE TEMJIOBBIC
0aJaHCHl 1 METOIBI UX
pacuera.

9.3 JIBu:xeHMUE MaTEpUaIoB U
ra3oB B IIAXTHBIX MeYax.
3aKOHOMEPHOCTH JIBHIKCHHS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHue UXTHI B
MY U yIpaBIICHHE
JIBIDKEHHEM Ta30BOTO MOTOKA.
[oBbIIEHHOE AaBIEHUE
ra3oB B paboueM
MpOCTpaHCcTBe. [ BrxKeHue
pacIiaBoB.

/Cp/

[IK-5-31 IIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
V1IIK-1-Bl
[IK-2-31 IIK-2-
V¥1IIK-2-Bl
TIK-6-31 IIK-6-
V1I1IK-6-B1

JI1.1J12.1J13.
2
01030233

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




10.1 10.1 DHeproeMKocTs 1 1 MK-5-31 TIK-1- | JI1.1J12.1J13.
MaTepHUaJIoeMKOCTh 31 [IK-2-31 2
JIOMEHHOTO TIPOU3BOCTBA. [1K-6-31 215253
10.2 OcHOBHBIC HaNPaBICHHUS
SHEProcOepeKeHHUS.

10.3 BayBanue
YTIIEPOACOIEPKAIIIX
J100aBOK B TOPH II€YH.

10.4 ®opmupoBaHue
BBIOPOCOB B IOMCHHOMW TICYH.
/JTex/

10.2  |U3yueHue Tem: 8 MK-5-31 TIK-5- | JI1.1J12.1J13.
D¢ dekTHBHOCTD V1 IIK-5-B1 2
nepepadOTKH TEXHOTCHHBIX U IK-1-31 IIK-1- 2102233
OBITOBBIX OTXOJIOB, B TOM V1IIK-1-B1
YHCJIe U TOKCUYHEIX, B T1IK-2-31 T1K-2-

JIOMEHHOM TeYH. V1 IIK-2-B1
TexHUKO-2KOHOMHUIECKHE [TK-6-31 TIK-6-
[OKa3aTeNnu JOMEHHOU V1 IIK-6-Bl
TUTaBKH.

/Cp/

Pa3gen 11. Koncrpykuus u

000py10BaHUE TOMEHHbIX

neyveil M HexX0B

11.1 11.1 YcTpoHCTBO JOMEHHBIX 1 I1K-5-31 IIK-1- | JI1.1J12.1JI3.
neueid. JInteitHblit A1BOD. 31 [IK-2-31 2
PynHelii nBOp. TIK-6-31 012233
11.2 Tlopava ayThs 1
KOHCTPYKLIUH
BOJIOHArpeBaTese.

11.3 OuuncTka 1OMEHHOTO
raza. TpaHcnopT uyryHa u
nuiaka. PasnuBouHsie
MAIlHBL.

/Jlex/

11.2 N3ydeHne KOIIeKIuu 1 TIK-5-Y1 IIK-5 | JI1.1J12.1JI3. P4,P3,P
00pas3IoB CHIPHIX MATEPHATIOB -B1 TIK-1-V1 2 2,P1
Y IPOYKTOB IOMEHHOM TIK-1-B1 TIK-2 215253
raBku /J1a6/ -Y1 [IK-2-B1

[IK-6-VY1 IIK-6
-B1

11.3 | U3ydeHue Tem: 9 TIK-5-31 TIK-5- | JI1.1J12.1J13.
Opranuzanust TOMEHHOI V1IIK-5-B1 2
IJIaBKU. MaremaTuieckoe IMK-1-31 TIK-1- 213253
OMMCaHUE JOMEHHOTO VY1 IIK-1-Bl
Iporecca U KOMIIbIOTEPHOE TIK-2-31 IIK-2-
yIpaBJIeHHE IPOLIECCOM. V1IIK-2-Bl
/Cp/ I1K-6-31 IIK-6-

V1 IIK-6-Bl
11.4 | Pacuer nmpodmis noMeHHON 2 TIK-5-31 IIK-5- | JI1.1J12.1J13. P7
neuu /IIp/ V1 IIK-1-31 2
[IK-1-Y1 IIK-2 2102233
-31 [IK-2-V1
TIK-6-31 TIK-6-
Vi
11.5 | BeimonHenue KypcoBoit 15 IMK-5-31 IIK-5- | JI1.1J12.1JI3. P1,P2,P
pabotsr /Cp/ V1 IIK-5-B1 2 3,P4,P6,
IK-1-31 TIK-1- | 32132233 P5,P7
V1IIK-1-B1
I1K-2-31 [IK-2-
V1 IIK-2-Bl
TIK-6-31 TIK-6-

V1I1IK-6-B1




Pa3nen 12. TexHoaorus u
odopy1oBaHue
BHEIOMEHHOT0 MOJyYeHUs
YyI'yHA U Keje3a

12.1 |7.1 HarpeB u pa3zioxxeHue 1 MK-5-31 TIK-1- | JI1.1J12.1J13.
KOMITOHEHTOB IIMXTHI. 31 [IK-2-31 2
D} dekTHBHOCTH MPOTUTIABKU [TK-6-31 213253
OKYCKOBaHHBIX MaTepHAaJIOB.

7.2 TepMoaMHAMUKA
BOCCTaHOBJICHUSI XKeJle3a U3
OKCHJIOB M CJIO)KHBIX
COETUHEHUH MOHOOKCHJIOM
yraepoja u BOZOPOIOM.
7.3 BoccraHoBiieHue
OKCHJIOB Ke€Je3a TBEPIbIM
yriepoaoM. Peakus
ra3u(UKanum yrieposa.
IIpsimoe u HenpsMoe
BOCCTAHOBJIEHUE B IOMEHHOU
neyu.

7.4 BoccraHoBiieHUE
KPEMHUS 1 MOTy9IeHUE
JUTEHHBIX YYTYHOB U
dbeppocunuIyst.

/JTex/

12.2 | U3ydeHue Tem: 10 | [IK-5-31 [IK-5- J1.1
IMupodoprocTs V1IIK-5-B1 | JI1.2J12.1J13.
CBEKEBOCCTAaHOBJICHHOTO IMK-1-31 TIK-1- 2
JKeJe3a U METOIBI €€ V1IIK-1-Bl 213253
nojasnenns. CBapuBacMOCTh TK-2-31 TIK-2-

DKkobaTaHChl POLIECCOB V1 IIK-2-B1
METaJUTyprHH XKelle3a. [TK-6-31 IIK-6-
AHanu3 SHEPreTUYECKUX U V1 IIK-6-B1
MaTepHalbHBIX 3aTpar.

BrIOpOCH B OKpY’KaloILyto

cpeny.

/Cp/

12.3 IToaroroBka K 3amure 15 T1K-5-31 IIK-5- | JI1.1J12.1JI3.

KypcoBoii pabotsl /Cp/ V1 IIK-5-B1 1J13.2
IMK-1-31 [IK-1- | 313233
V1T1IK-1-B1
[IK-2-31 IIK-2-
V1IIK-2-Bl
[TK-6-31 IIK-6-
V1 IIK-6-Bl
12.4 | 3amwura KypcoBoit 4 MK-5-31 TIK-5- | JI1.1J12.1J13. KM1
pabotel /KP/ V1 IIK-1-31 1J13.2
[K-1-Y1 TIK-2 212233
-31 [IK-2-V1
TIK-6-31 IIK-6-
Vi
12.5 |IloaroroBka k 3kx3ameny /Cp/ 20 ITK-5-31 TIK-5- J1.1
V1 TTK-5-B1 | JI1.2J12.1J13.
TIK-1-31 IIK-1- 2
V1IIK-1-Bl 2102233
IK-2-31 IK-2-
V1T1IK-2-Bl
[1K-6-31 IIK-6-

VY1 IIK-6-Bl




12.6 DK3aMeH 110 TUCIUILINHE 3 5 TIK-5-31 TIK-5- JI1.1 P1,P2,P
"Teopust 1 TEXHOIOTHSI V1 IIK-5-B1 JI1.2J12.1J13. 3,P4,P5,
OKYCKOBaHUS CBIPbS 1 IK-1-31 IIK-1- 1J13.2 P6,P7
JIOMEHHOTO V1IIK-1-B1 D152 53
npousBoacTBa" /Ik3amMeH/ T1IK-2-31 I1K-2-

V1IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
Paspgen 13. IlogroroBka k
KOHTPOJbHBIM
MEepONPUATUHIM H
BBINOJIHSIEMBIM padoTam

13.1 | OObem yacoB 3 20 | [IK-5-31 IIK-5- J1.1 KMIL,K
CaMOCTOATEIBHOM paboThI Ha V1 IIK-5-B1 JI1.2J12.1J13. M2
noarotoBky k KM /Cp/ ITK-1-31 TIK-1- 1J13.2

V1TIIK-1-B1 212233
TIK-2-31 IIK-2-

V1IIK-2-Bl
TTK-6-31 TIK-6-

V1 IIK-6-B1

13.2 | OObem yacoB 3 49 | [IK-5-31 IIK-5- J1.1 P1,P2,P
CaMOCTOATEIBLHOM paboThI Ha V1 IIK-5-B1 JI1.2J12.1J13. 3,P4,P5,
noaroToBky kK BP /Cp/ TIK-1-31 IIK-1- 1J13.2 P6,P7.P

V1IIK-1-B1 212233 8
[1K-2-31 [IK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMEH U T.IT), BONPOCHI IS
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponbaoe Iposepsiempie
KM MepOTpHATHE HHIMKATOPBL Bonpock! 11 TOATOTOBKH
KOMITETEeHLIU I
KM1 KontponbHas MK-2-31;I1K-2- 1. O6mast cxema JOMEHHOTO ITPOU3BOJICTBA.
pabora VLIIK-1-31;I1K-1- | 2. JXKene3Hsle pya 1 Mapranuenble pyabl. OCHOBHBIE MECTOPOXKACHUS

V1;I1K-5-31;I1K-5-
V1;IIK-6-31;I1K-6-

Vi

JKeJIE3HbIX MapraHLEeBbIX PYI.

3. IpoGnenue xenne3Hsix pya. CriocoObl U CXeMbI JpOOIICHHUSI.

4. KOHCTPYKITNH OCHOBHBIX THIIOB APOOMIIOK U MTapaMeTPhI UX PabOTHI.
5. M3menbueHne MatepuanoB. Cxema pabOTHI IAPOBOI MEIbHULIBL.
6. 'poxoucHue u kinaccupukarms. CoupaNTbHbIA KITaCCUPUKATOP.
7. OboraiieHue KeNe3HbIX PY/I.

8. O0XMWT IIUXTOBBIX MaTEPUAIOB.

9. YcpenHeHre MUXTOBBIX MaTEPUaoB.

10. ArsoMepanyst IUXThI K CIIEKaHUIO.

11. IIponecc crniekanus arjioMepaTa Ha arjiojleHTe.

12. TIpon3BOACTBO METAJUTYPrHYECKUX OKATBHIIIEH.

13. BpukerupoBaHue.

14. Ilponecc kokcoBanus. KauecTBo Kokca. 3aMeHUTENTN
METaJUTypruYecKOro KOKca.

15. JIBi>KeHHe MUXTOBBIX MAaTEPUAIOB B JOMEHHON TEUH.

16. Tlopsiok 3arpy3Ku MaTepraioB B JOMEHHYIO 11€Yb.




KM2

DK3aMeH

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-1-
31:T1K-1-V 1;[IK-1-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

1. XKene3Hble pyIpl: OCHOBHBIE HX MUHEPAIIbI, 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 [T0OKA3aTENH.

9. Obm1as cxema JOMEHHOTO POU3BOICTBA.

10. 3arpy3ouHble yCTpOiCTBa JOMEHHBIX reueil. Pacripenenenue
MIMXTOBBIX MaTEPHAJIOB HA KOJIOIITHHUKE.

11. T'a30BBIN NOTOK JOMEHHOI ITEYH.

12. ®U3UKO — XMMUYECKHUE OCHOBBI BOCCTAHOBUTEIBHBIX IIPOLIECCOB.
13. MexaHu3M ¥ KHHETHKa BOCCTAaHOBJICHUS OKCHJIOB JKeJe3a ra3aMu.
14. BoccTaHOBIEHUE OKCHJIOB JK€J€3a OKCUAOM yIIepoaa U
BOJIOPO/IOM.

15. BoccTaHOBIEHUE OKCHIIOB JKEJI€3a YIJIEPOIOM CPaBHEHUE NPSIMOTO
1 HENPSIMOTO BHIOB BOCCTAHOBJICHHSI.

16. BoccTaHOBIIeHHE U3 OKCHIOB KPEMHUS, Maprasia, ¢pocdopa,
XpOMa, TUTaHa, BAaHAJUS U IPYTHX IEMEHTOB.

17. HayriepoxuBaHue KeJie3a i 00pa3oBaHNe IyTyHa.

18. Mecynbdyparys 4yryHa B IIPOIecce JOMCHHOM IIaBKH, BHEIICUHEIE
Croco0b! 1ecynbdypanuu 4yryHa.

19. Oxucnenre cocTaBHBIX YacTeil UyryHa U UX MOBTOPHOE
BOCCTAHOBIICHHE.

20. Metoapl UHTEHCU(UKAIIMHA JOMEHHOTO MPOIecca: HarpeB IyThs,
YBIIQXXHEHUE Ty Thsl.

21. MeToxabl MHTEHCH(HUKAIINH JJOMEHHOTO ITporecca: odoramieHne
Ty ThsI KHCJIOPOJIOM, MTOBBIIICHUE TABICHMUSL.

22. TIpoayKThl AOMEHHOH IJIaBKH.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUIIJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon Hazpanue Hposepsensie
WHIIKATOPHI Coneprkanne padoTHI
paboThI paboThI N
KOMITETEeHLIN I
P1 Jlaboparo |IIK-2-V I;I1K-2- 1. OxapakTepu3yiTe mpoIecchl IPOOICHUS U U3MEIILUCHUS, B 4eM
pHas pabora Nel B1;IIK-1-VI;IIK-1- | cOCTOST UX OTIMYUSL.
HpoGrnenue u B1;IIK-5-Y I;IIK-5- | 2. Kak knmaccuuuupyroTces pyAHbIe MaT€pUabl 10 TBEPAOCTH U, KaKHe
W3MEIbYCHUE B1;ITK-6-Y I;IIK-6- | cyIIecTBYIOT TUIIOTE3bI IpOOacHNUs?
MaTepHaIIOB B1 3. ITepeunciute OCHOBHBIE CIIOCOOBI IPOOIICHNS, THITBI IPOOUIIOK, X
HIPENMYIIEeCTBA M HEJOCTATKH.
4. Kakue cxembl IpoOaeHUs 1 U3MENIbYCHUS IPUMEHSIOTCS B YEPHOM
MeTauTyprun?
5. [lepeuyncnuTe OCHOBHBIE THUITBI MEJIBHHUIL U TATE X
XapaKTEePUCTHKY.
6. Ha3oBuTe cXxeMbl pyIHOTO CAMOM3MEIbUYEHHUSI, CPABHUTE UX TEXHUKO-
HKOHOMHYECKHE TTOKa3aTeNH.
P2 Jlaboparo |IIK-2-V I;I1K-2- 1. TlepeunciuTe OCHOBHBIE CTIOCOOBI 00OTAIIEHHUS JKEIE3HBIX H
pHast paboTta Ne2 B1;IIK-1-YI;IIK-1- | MapraHueBbix py/.
OGoraieHue B1;ITK-5-YI;IIK-5- | 2. Ha3oBuTe OCHOBHBIE ITOKA3aTENH OOOTAIICHHUS, B Y€M COCTOMT UX
JKEJIE3HBIX Py B1;TTK-6-Y I;IIK-6- | pusuueckuii CMBICIT.
MarHuTHOR B1 3. OxapaxTepu3yiTe TEXHOJIOTUIO 00OTaIIeHHS KEeJIE3HBIX Py
cenapauueit MarHMTHOH cenapanuei.

4. KakuM 00pa3oM MOXHO 00oramaTh MArHUTHOM cenapariei
HEMAarHUTHBIC U CITA0OMAarHUTHBIC )KeJe3HbIE Py IbI?

5. Kakue mpeumyIecTBa UMeeT MOKpasi MAarHUTHAs CeTapaluy 1mno
CPaBHEHHIO C CYXOM?

6. KaknuMu TEXHOJIOTHYECKUMH TTapaMeTPaMu MO>KHO KOHTPOJIMPOBATH
Y U3MEHSTH MOKa3aTeNH mporecca 00orameHnss MarHUTHOM
cernapauuei?




P3 JlabopaTopHas IK-2-Y1;I1K-2- 1. laiiTe onpenencHue TEPMUHY «arjIoOMepaLusy.
pabota Ne3 BL;IIK-1-Y1;ITIK-1- | 2. Ha30BUTE OCHOBHBIC KOMIIOHEHTHI arJIOMEPAIlMOHHON IIHUXTHI U
Arnomeparus BL;IIK-5-Y 1;I1IK-5- | mepeunciauTe 3Tansl €€ MOATr0TOBKU K CIIEKAaHHIO.

JKENE30PYJHOTO BL;IIK-6-Y I;IIK-6- | 3. Ha3oBuTe (hakTOpEI, BAUAIOMNE HAa CKOPOCTh CIICKaHUS arIoMepaTa.
CBIPbsI B1 4. Io xakuM npuurHaM HOPMHUPYIOTCS 30HBI KOHJICHCAIIUH U
NepeyBIaKHEHUS B IIPOLIECCe CIIEKaHus arjaomepara’?
5. JlaiiTe XapaKTepHCTHUKY OCHOBHBIX (DM3MKO-XHUMHUYECKHX MPOIECCOB,
MPOUCXOASIINX IPH (POPMUPOBAHUH CTPYKTYPHI ariomepara.
6. [ToueMy HWXKHUIT CJI0# aryioMepaTa mojry4daercs bosuee
OILTaBJICHHBIM, HECMOTPS Ha pAaBHOMEPHOCTB PacIpeAeIeHNs TOIIHBA
B arjomuxre?

P4 JlabopaTopHas IK-2-Y1;I1K-2- 1. MaiiTe onpenencHye NOHATUIO Ta30IIPOHUIIAEMOCTD ArJIOIIMXTHI.
pabota No4 B1;TIK-1-YI;IIK-1- | 2. Kakue ¢akTopbl B HAHOOJBINEH CTEMEHH BIMSIOT Ha
l'azomponunaemocts | B1;ITIK-5-Y1;I1K-5- | razonpoHUIIaeMOCTh ariomMuXThI?
arJIoMeparuoHHON B1;IIK-6-Y1;I1K-6- | 3. [ouemy ¢ yBenMueHHUEM BO3BpaTa B PyIHOM CMECH YMEHbBIIIAETCS
IIUXTHI B1 pacxoj U3BecTHsIKa?

4. [ToueMy NPOU3BOJUTENBHOCTD arjOMallHbI 3aBUCUT OT
ra30MpPOHHUIIAEMOCTH HINXTHI?
5. Kakast BIa)XHOCTB arJIOIIUXThI CYATAECTCS ONTUMAIbHON?

P5 IIpakTuyeckas IK-2-Y1;I1K-1- 1. Ompenenenye araoMeparuy.
pabora Nel YI;IIK-2-31;11K-1- | 2. KoMIOHEHTBHI arioMepanuoOHHOMN IHUXTHI.
Pacuer 31;I1K-5-31;11K-5- 3. Peaknuu npoTtekaronye npy arjocleKaH!u.
MaTepHaJIbHOrO U VI;IIK-6-31;I1K-6-  |4. CrocoObl mHTEHCH(UKAIINH arJIonpoIecca.
TeruoBoro 6anancos | VY1
arJomnpolecca

P6 IIpaxkTuyeckas IK-2-31;I1K-2- 1. Onpenenenue npouecca NPOU3BOICTBA METAIUTYPIrHUECKUX
pabota Ne2 VIL;IIK-1-31;I1K-1- | oxaThimien.

Pacuer VI1I;IIK-5-31;I1K-5- | 2. KOMIOHEHTHI IIUXTHI IJISI OKATHIIIEH.
MaTepHaILHOTO U Y 1;IIK-6-31;I1K-6- | 3. Peakuuu npoTekaronye npu CrieKaHUU OKaThIIICH.
TerIoBoro 6arancos | Y1 4. TToka3zarenu KauecTBa OKATHIIICH.

IIPOU3BOJICTBA

OKaThIIIEH.

P7 IIpaktnue |I1K-2-31;I1K-2- 1. OcHOBHBIE MUHEPAJTBI KEIIE3HBIX PY/.
ckas padota Ne3 VL;IIK-1-31;I1K-1- | 2. CpaBHEHHE POLECCOB MIPSIMOrO ¥ HEMPSIMOIO BOCCTaHOBJIEHUS.
Pacuer VI;IIK-5-31;I1K-5- | 3. TloBeneHue cepbl B JOMEHHOU TIIABKH.
MaTepUaIbHOTO U VI;IIK-6-31;I1K-6- | 4. Pa3znoxeHne kapOOHATHBIX COETUHEHUH.
TeIIoBoro 6amancos | V1 5. TIpornecchl mu1akooOpa3oBaHus B JOMEHHOM MIaBKH.
JIOMEHHOM IUIaBKU. 6. CriocoOB! HHTEHCH(UKAIINY IOMEHHOI TUIABKH.

P8 Kypcogas pabora IMK-1-31;I1K-1- Tema: Pacuer MaTepHaIbHOTO U TEIIOBOTO OANaHCOB TOMEHHOM

V1;TIK-1-B1;TTK-2-
31;TIK-2-V 1;[IK-2-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;ITK-6-
31:T1K-6-V 1;[TK-6-
Bl

TUIaBKU(TIO BApHAHTY 3aJaHUi)

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

ITpomexyTouHas aTTecTarys o Y J[ oCyIIecTBIsIeTcs P UCTIONB30BAHUH CIICTYIONINX 00s3aTeNIBHBIX (GOpM KOHTPOJIS:

1) BemmonHenue u 3amuTa KypcoBoi paboTsl B yCTHOH (hopMe 10 KOHTPOIBHBIM BOIIPOCAM U 3aJaHHSAM, WU B BHIC
KOMITBIOTEPHOT'O TECTUPOBAHUS 110 TECTOBBIM 3a1aHusIM B cpeae LMS Moodle . TecTsl 1151 3a1IMTHI KypCOBOH paOOTHI
reHepupytoTcs cucreMoit LMS Moodle 3 6aHka TeCTOBBIX BOIIPOCOB M 3aJaHuil. TecT cocTouT U3 8 TeopeTHIecKHX BOIpocos (1
0aJuT 32 IpaBHIIBHEIN OTBET) M 2-X 3a/1a4 (5 6ajuta 3a IpaBWIIBHBIN 0TBET). BpeMs nmpoxoxkaeHus Tecta orpaHudeHo - 20 MUHYT.
2) DK3aMeH, KOTOPBIi MOXKET IIPOBOTUTCS B yCTHOH (hopMe o OmiieTam, BKIIOYAIONINM TeOPeTHIECKUE BOIPOCH U 3a/1a4H,
OXBaThIBAIOIIKE BCe pa3aenbl Y I, Win B TECTOBOM (opMe Mo TECTOBBIM 3amaHusM B cpene LMS Moodle .

Hioke npencrasien oOpaser 3K3aMeHaI[iOHHOT0 OHyIeTa, IPOBOAMMOTrO B YCTHOH (opMme.

MuHuCcTepCTBO HayKU U BbIciero oopa3oBanus Poccuiickoit ®denepaunu

(enepanpHOE TOCYJaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHHs
«HanuonanpHbI# ucciaenoBarenbcKuil TexHonornaeckuii yausepcurer «MUCHUCy»
HOBOTPOULIKUI ®UTAAIT

Kadenpa Metamnypradeckux TEXHOJIOTHH U 000pyIOBaHUS

SK3AMEHALIMOHHBIN BUJIET Ne 0
JucrumnmHa: «OKCTPaKIHS YePHBIX METAJUIOB U3 IPUPOTHOTO CHIPHS
Hanpasnenue noarorosku 6axanaspos: 22.03.02 «MeTtammtyprus»

IMpodwmte moaroTOBKN: «MeTauTypris YepHBIX METaJLIOB)

®dopma 00ydeHUs: OuHas
®dopma npoBEeICHHUS IK3aMCHA: yCTHAS




1 Bompoc. JIBM>KeHHE NIMXTOBBIX MaTEPHAIOB B JOMCHHOW 1euy. [IpuuuHbI OmyckaHus MNXThI. J[BIKeHne MaTepualloB B HUKHEH
Y4acTH JOMEHHOH TIEYH.

2 Bompoc. O6pa3oBaHue IITaKa U €r0 Pojb B JOMEHHOM Iporecce. [lepBudHbIe, TIPOMEXKYTOUHBIC U KO-HEUHBIE IIITAKH.

3agaua. Temneparypa uyryna causuinack ¢ 1500 °C no 1470°C. Ckonbko yriaepoaa Beiaenurcs B 100—-TOHHOM KOBIIE, €CITH
HPHHATB, YTO YYT'YH SIBISETCS] HACBIIICHHBIM PacTBOPOM YIIIepoja B xelese?

CocTtaBui JOIEHT
3aB. Kadenpoit MTuO

OO6pa3zerr TecToB:

B yem npeumyIecTBO 0(IIIOCOBAHHOTO arioMepara nepe; 0ObIYHbIM?
1. Gosiee BBICOKast IPOYHOCTb;

2. MEHBIIMH PacXol KOKCa B IOMEHHOM IIIaBKeE;

3. oOpazyroTcs Oonee KUIKKE [IUTAKHY;

4. BbILIIE TEMIIEpaTypa B 30HaX TOPEHUSL.

K uemy npuBonuT Hayrinepo:xuBaHHE METala B JOMEHHOU ILUIaBKU?
1. CHIXKEHHUIO TeMIepaTyphl IIABICHUS U SHEPro3aTpar;

2. YBEITMUYEHUIO CTENEHHU NPSIMOr0 BOCCTAHOBIICHHUS;

3. IOBBILIEHUIO TEMIIEPATYPHI B FTOPHE;

4. yBeIMUEHUIO BBIXO/Ia [ILIAKA.

B deMm 3akirogaercss 0cOOEHHOCTB JOMEHHOTO Tporiecca?

1. ucnonp3yercs NPUHLUI IPOTUBOTOKA IIPU JIBUKEHUM HIMXTOBBIX MAaTEPUAIIOB U Ia30B;
2. BOCCTaHOBIIEHHE OKCHJIOB IPOMCXOTUT TOJNBKO 3a CUET yriaepoja KoKca;

3. BOCCTaHOBJIEHHE OKCH/OB IPOUCXOAUT B KHUIKOM IIIAKE;

4. dopMupoBaHKe NIJIaKa M IyTyHA IPOUCXOIHUT B TOPHE.

UeM siBisieTcs ra30Bbli IOTOK B IOMEHHOM I1aBKe?

1. pabo4nM TETOM M HHAMKATOPOM IIPOIIECCa;

2. ciocoOCcTBYeT (POPMHUPOBAHHIO IIITAKA C MUHUMAIBHOH KHUIKOH TEKY9IeCThIO M CEPOIOTIOTUTEIBHON CITIOCOOHOCTBIO;
3. IOBBILIAET CTOMKOCTH OTHEYIOPHOM (DyTEPOBKH;

4. yBeIMUUBAET CKOPOCTH MPOILIABIEHHS MINXTOBBIX MaTEPUAIIOB.

Kakue TpeboBaHHs IPeIbABIAIOTCS K KEJIE3HBIM pyaam?

1. MaKcuManbHasi KPYIHOCT KYCKOB, COAEPKAaHUE JKelle3a, MUHUMYM BPEIHBIX IPHUMECEH;

2. MUHUMAaJIbHAS BIIQXKHOCTB, ONITUMAaJIbHAs OCHOBHOCTH, MAaKCHMAJIBHOE COJIep)KaHHE JKeTle3a;
3. MaKCHMaJIbHOE COIEpKaHUE JKeJle3a U ITOPHCTOCTh, 000TOTHMOCTB;

4. MaxcUMaJIbHOE COJIepyKaHHe XKene3a, MUHUMYM BPEAHBIX IIpUMeceii, CaMOIIIaBKOCTb.

C KaKo# [eNTbIo MTPOBOUTCS MaTHETH3NPYOITHI 00XKHT?
1. ynanenus BpeHbIX IIpUMeceH;

2. ynaneHus cepsl ¥ pocdopa;

3. yAaJeHHs BIIaTd U Pa3JIOKCHHUS U3BECTHIKA;

4. mepeBofa pyIHBIX MUHEPAJIOB B MATHUTHOE COCTOSTHHE.

BpiOepuTe onTUMaNbHBINA TEXHOIOTHUSCKHIA MPOIIECC MOTOTOBKH JKENE3HBIX PyA?

1. npobnenne, U3MeENbYCHUE, TPOMBIBKA, OKYCKOBaHUE;

2. npobneHne, U3MeNbYeHNE, Kilaccu(uKaius, 00oraiieHne, OKyCKOBaHHE;

3. npobinieHue, kiaccuduKaius, n3MeNbIeHne, 00oraiieHne, OKyCKOBaHHE;

4. npo0eHue, 3MeIbUCHHE, TPOXOUYCHUE, KiaccuuKaIys, o0oraneHue, OKyCKOBaHHeE.

Ha xakue mapamMeTps! JOMEHHOMH IIaBKU BIHUSAET YPOBEHB 3a3bIMU IIMXTOBBIX MAaTEPHUAIOB?

1. IpOM3BOAUTENBHOCTD MIEYH, TEMIIEPATypa YyT'yHa Ha BBIIYCKE, pacXoJl KOKCa;

2. IpOU3BOAUTENBLHOCTH [1€4H, TEMIIEPATypa UyTyHa Ha BBIIIYCKE, PACXO0]l KOKCa, BI3KOCTh 1IIaKa U COJEPAKAHUE CEPhI B UYTYHE;
3. IPOM3BOAUTENBHOCTD MIEUH, TEMIIEpaTypa YyryHa Ha BBIIYCKe, pacXol KoKca, coaepkanue Gocdopa B UyryHe;

4. IpOM3BOANTENBHOCTD IIE4H, TEMIIEpATypa YyryHa Ha BBIITyCKe, pacXo]] KoKca, cojepxanue (Gocdopa B 4yryHe, JJIUTEIbHOCTh
KaMIIaHHH.

YeM oneHHBaeTCs IPONU3BOIUTEILHOCTD IIPOMBIIIICHHBIX arJOMEPalMOHHBIX MAIIHH?

1. pacxozoM TOILINBA, CTEIEHBIO Pa3psHKEHUS B BAKYyyM-KaMepax, COAEPKaHNEM JKelle3a U BPeIHbIX IPUMecel B ariomepare;
2. pacXo/IOM TOIUIHBA, CTEIICHBIO pa3psHKEHHS B BaKyyM-KaMmepax, CoJiepskaHueM jKelle3a U BpeJHbBIX IPUMEce B arioMmepare,
KPYIHOCTBIO U IIPOYHOCTHIO arjioMepara;

3. KOJIMYECTBOM arjioMepara, MNoJTyYeHHOTrO C €AMHUIIBI IUIOMIA M arjIoJICHTHI;

4. KOJIMYECTBOM arjoMepara, IOJIy4eHHOTO ¢ SAMHHIIBI IUIOIIA/IH arJIONEHThI M IIPOYHOCTHIO arjioMepara;

UTo TMMHUTUPYET OCHOBHOCTH arjioMepaTta M OKaThImei?




1. noTepst NPOYHOCTHU B MIPOLIECCE JOMEHHOM ILIABKE;

2. moTepsi MPOYHOCTH B MPOLIECCE JOMEHHOM IIIaBKe 1 YBEIMUEHUE BbIX0/1a LTaKa;

3. moTepsi MPOYHOCTH B MPOLIECCE JOMEHHOM IITaBKe, yBEIMYEHNE PACcX0Ja KOKCAa M BBIXOZA IIIAKa;
4. cHIKEHHe IPOU3BOIUTEIIFHOCTU 00KHUTOBBIX arperaTos.

Kaxue ocHOBHBIE (D)YHKIIMH METAJLTyprHYECKOro Kokca?

1. sIBIISIETCSI NCTOYHUKOM TEIUIA, PEareHTOM JUI BOCCTAHOBJIEHHS OKCHJIOB, Pa3pBIXIUTENh CTON0A MNXTHI, CIOCOOCTBYET
Pa3KIDKCHUIO 1ITaKa;

2. SIBJISICTCSI ICTOYHUKOM TEIlIa, PEareHTOM JUIsi BOCCTAHOBJICHHUS OKCHJIOB, Pa3pbIXJIUTEINb CTON0A MINXTHI;

3. SBISIETCSI NCTOYHUKOM TEIUIA, PEareHTOM JUIS BOCCTAHOBJICHUS OKCHJIOB, Pa3pBIXJIUTEINb CTOI0A IINXTHI;

4. SBNIAETCSA NCTOYHUKOM TEILIa, PEareHTOM /UL BOCCTAaHOBIICHHUS OKCHIOB, Pa3phIXIUTENb CTOI0a MIUXTHL, CIIOCOOCTBYET
CHIDKEHHIO cofiepxkanust pocdopa B yyryHe.

TecTs! U1 5K3aMeHa reHepupytoTcst cucreMoir LMS Moodle u3 6aHka TeCTOBBIX BOIPOocoB U 3aganui. Tect cocront n3 20
TeopeTHYecKrX BorpocoB (1 Gam 3a mpaBWIbHBINA OTBET) U 4-X 3a1a4 (5 Oana 3a mpaBUIIbHBINA OTBET). Bpems mpoxokaeHus recta
orpaHuyeHo - 40 MUHYT.

5.4. MeToauka OuleHKH OCBOEHUS AUCUMILIMHBI (Moayis, npakTuku. HUP)

KpuTepru OI[eHKH 3alUTH OTYETOB IO Ja00paTOPHBIM padoTaM

«3aYTEHOY - BHIMOJIHEHBI BCE 3aJIaHHS JTa0OPATOPHOI pabOThI, CTYJACHT OTBETHII HA BCE KOHTPOJBHBIE BOIPOCHI

«HE 3a4TEHOY - CTYJICHT He BBITTOIHIUI WJIH BBITIOIHIII HETIPABWIIHHO 33JaHUs JTaOOPAaTOPHOI paboThI, CTYAEHT OTBETHII Ha
KOHTPOJIbHBIC BOIIPOCHI C OIIMOKAMHU HJIH HE OTBETHII HA KOHTPOJIbHBIC BOIPOCHI.

Kpwurepuu orieHKH 3amuTH KypcoBOH paboTHI B yCTHOH (opme

«OTnuaHOY - paboTa COMEPKUT IPaMOTHO H3II0KEHHYIO PACUeTHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OMIMOOK B pacuerax,
JIOTHYHBIM U MIOCIIEJ0BATENBHBIM H3JI0KEHHEM MaTeprala B IMOSICHUTENbHOM yacTu. [1pu 3ammTe paGoThI CTYICHT MOKa3bIBacT
rITyOOKHe 3HaHUS BOIIPOCOB TEMBI; CBOOOIHO OIEPHUPYET pacUeTHBIMH JaHHBIMH; JIETKO OTBEYAET Ha TIOCTABIICHHBIE BOIIPOCHL.
«Xopomoy - paboTa COREPKUT IPaMOTHO H3JI0KEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OMIMOOK B pacuerax,
JIOTHYHBIM U 10CIIEJI0BATENBHBIM H3JI0KEHHEM MaTepralia B IOSICHUTENbHOM yacTu. [1pu 3aniure paboThl CTYICHT MOKa3bIBaeT
3HaHUS BOIIPOCOB TE€MBI; 0€3 0COOBIX 3aTPyIHEHHI OTBEYAET Ha ITIOCTABICHHBIEC BOIIPOCHI.

«Y IOBIIETBOPUTETHHO)» - padOTa COXEPKUT pacdeTHYyI0 0a3y, XapakTepu3yeTcs HaTHIHeM OTAENbHBIX OMMOOK B pacuerax. [Ipn
3allUTe CTYJICHT NPOSIBISIET HEYBEPEHHOCTb, TOKA3bIBACT CJIa00e 3HaHHE BOMPOCOB TEMBI, HE JaeT II0JIHOT0, apIyMEHTHPOBAHHOIO
OTBETa Ha 3aJJaHHbIE BOIPOCHI.

«HeynoBnerBopuTenbHO» - paboTa He COEPKUT pacdeTHyIo 0a3y, He OTBeUaeT TPEOOBAHMUIM, H3JIO)KEHHBIM B METOJMUECKUX
YKa3aHUAX, UMEeT 3HAUUTEIbHBIC ONIMOKH B pacyerax. [Ipu 3ammre cTyIeHT 3aTpyJHAETCS OTBEYATh HA MTOCTABICHHBIE BOIPOCH
0 TeMe, HE 3HaeT TEOPHHU BOIPOCA, IIPU OTBETE JOIYCKAET CYIIECTBEHHBIE OLIMOKH.

Kpurepun 3amuTsl KypcoBOi paboTHI B (hOpME TECTHPOBAHUS:

«OtmaHOY - monmyuenue 6omnee 90 % 6aIoB 1O TECTy IPH BRIMOIHEHNUH TECTa 33 PErIIaMEHTHPOBAHHOE BPeMs

«Xoporo» - nomydenue ot 75 10 90 % 6aIoB 10 TECTy NPH BBINOIHECHUH TECTA 33 PETJIAMEHTHPOBAHHOE BPEMS

«Y IOBIIETBOPUTETBHOY - TToTydeHne ot 50 10 75 % 6ansioB 1o TeCTy NpH BHIIOTHEHHH TECTA 3a PErJIaMEHTHPOBaHHOE BPEMs
«HeynosnerBopuTensHO» - moxydeHne Meree 50 % 0anos mo tecty

Kpurepun oneHkn 5K3aMeHa B YCTHOH (opme:

«OTINYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIEC TEOPETHUIECKIE 3HAHNUS, BIaJeeT TEPMUHOJIOTHEH, IellaeT apryMEHTHPOBAaHHBIE
BBIBOJIBI U 0000IICHNUS, IPUBOAUT IIPUMEPBI, TIOKa3bIBACT CBOOOIHOE BIIaA€HHE MOHOJIOTHUECKOH PEUblo U CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSIOIINE BOIIPOCHI.

«XO0pomIoy - CTYACHT AEMOHCTPUPYET NMPOYHEIC TEOPETHUESCKIE 3HAHNS, BIaJIceT TSPMHUHOJIOTHEH, AeNaeT apryMEeHTHPOBaHHbIE
BBIBOZIBI U 000OIIEHNUS, IPUBOIUT IPUMEPBI, HO IIPU STOM JeTaeT HeCyIIeCTBEHHbIE OIHUOKM, KOTOPBIE OBICTPO UCTIPABIISIET
CaMOCTOSITENBEHO WM NIPY HE3HAYMUTEIbHOH KOPPEKIMH NPETIoAaBaTeIeM.

«Y 1OBIIETBOPUTEIILHO» - CTYJICHT AEMOHCTPUPYET HErTyOOKHE TEOPETHIECKUE 3HAHMS, IPOSIBISIET cllabo c(hOpMHUPOBaHHBIE
HaBBIKY aHAJIN3a SBICHUH M POIECCOB, HEIOCTATOYHOE YMEHHE JIe/IaTh apryMEHTHPOBAaHHBIE BEIBOJIBI M IPUBOIUTH IPHUMEPHL,
MOKa3bIBAET HE JJOCTATOYHO CBOOOJHOE BIIAJICHUE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U TOCTIEI0BATEIbHOCTHIO N3I0KCHNUS, AENaeT
OIINOKH, KOTOPBIE MOXKET UCIIPABUTH TOJILKO IIPU KOPPEKIUH MPEIIOIaBaTEeIeM.

«HeymoBneTBOpUTEIBHOY - CTYICHT JEMOHCTPHUPYET HE3HAHNE TEOPETUIECKUX OCHOB ITPEAMETa, HE yMEET JIeNlaTh
apryMEHTHPOBAHHBIC BBIBOABI U IPUBOANUTE IPUMEPEI, HE BIIa/IeeT TEPMUHONIOTHEH, IPOSBISET OTCYTCTBHE JIOTHYHOCTH U
HOCJIEZ0BATEILHOCTBIO M3JI0XKEHHUS, JIENAET OLIMOKU, KOTOPBIC HE MOXET UCIIPABUTh Aa)Ke NPH KOPPEKLMH MPETIOAaBaTeIEM.

Kpwurepun oreHkHn 5k3aMeHa B (popMe KOMITBIOTEPHOTO TECTHPOBAHHS:

«OtmaHOY - monmyuenue 6omee 90 % 6aioB 1O TeCTy IPH BRIMOIHEHUH TECTa 33 PErIaMeHTHPOBAHHOE BPeMs

«Xopormo» - nomydenue ot 75 10 90 % 6aIoB 10 TECTy NPH BBHINOIHECHUH TECTA 33 PETJIAMEHTHPOBAHHOE BPEMS

«Y IOBIETBOPUTETBHOY - TToTydeHne oT 50 10 75 % 6ansioB 1o TeCTy NpH BHITOTHEHHH TECTA 3a PEryIaMEHTHPOBAaHHOE BPEMs
«HeynosnerBopuTensHO» - moxydeHne Meree 50 % 0anos mo tecty

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa




6.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3ariaBue

bubnuoreka WznarenbcTBO, TOM, 3I1. aipec

JI1.1 | KOcoun 10.C., Merannyprus xenesa: M.: UKI] «Akanemkauray, 2007,
ITamkos H.®. Y4eOHuK
JI1.2 | JLN. Jleontses, FO.C. | CripbeBast u TOrmBHas 6a3a UKL «Axamemkuura», 2007,
1Ocdumn, T.A. YEpHOW METAJLTypruu: yueOHoe
Marplmesa u ap. rocobue 171 By30B
6.1.2. lono/IHUTe/ILHAS TUTEPATYpa
ABTODBI, COCTaBHTEITH 3arnaBue Bubnmoreka W3naTenbcTBO, rof, 31. aapec
J12.1 | A.C.Tumodeesa. DKCTpaKIIHsI YEPHBIX METAIIIIOB Crapsrii Ockon: THT, 2016,
T.B.Hukur4yenko W3 NIPUPOJHOTO U
TEXHOTE€HHOTO CHIPBS:
[IpakTukym
6.1.3. MeTtoanueckue pa3padoTKu
ABTODBI, COCTaBHTEITH 3arnaBue bubmmorexa W3maTenscTBO, TOA, 31. ajapec
JI3.1 | E.B.bparkoBckuii, Pacder cocTaBa mmxTel, H® HUTY "MUCuC", 2020,
A.H.IIIamoBanos, MaTepHabHOTO U TEIJIOBOTO http://elibrary.misis.ru, www.nf.misis.ru
A.B.3aBonsiHbIin OaJIaHCOB JOMEHHOI'O
npouecca: Meroamyeckoe
yKa3aHUS IS BBITOJTHEHNE
KypCOBO# paboThI
JI3.2 | E.B. bparkoBckuii "Teopusi U TEXHOJOTHS Hosotpounk: HO HUTY "MUCuC",
A.B. 3aBofsTHBII OKYCKOBAHUS CBIPbS U 2020, http://elibrary.misis.ru/
JIOMEHHOTO ITPOU3BOACTBA",
"DKCTpaKIHs YePHBIX
METAJJIOB U3 IIPHPOTHOTO
ceipbs": IABOPATOPHbBIN
MMPAKTUKYM
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJeKOMMYHHKAUOHHOH ceTu « AHTepHeT»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
32 |H2b HUTY "MUCuC" www.elibrary.misis.ru
33 | Poccniickas HaygHas 37€KTpoHHAs OMOIHOTEKA www.elibrary.ru
6.3 Ilepeuenb MPOrpaMMHOTO odecnedeHust
I1.1 [ Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. Tlepeyen» NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
210 VYuebnas ayoutopusi  ansg  3adsatuil | Kommekr  yueOHoi  mebGenmu  Ha 44 wmect  ans
JICKIIMOHHOTO THUIIA, MNPAaKTHYECKUX | O0ydaromuxcs, 1  CTalMOHAPHBIA  KOMIIBIOTEpP  IUIS
3aHATHI MIperofiaBaTeisi C BEIXOJOM B HHTEpPHET, MPOEKTOpP, IKpaH
HACTEHHBIH, J/OCKa ayauTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIeH3uOoHHble nporpammbel MS Office, MS
Teams, antuBupyc Dr.Web.
213 VYuebnas naboparopus | Kommnekr  yuebnoit  mebenmu Ha 16 Mect  gus
"Marepuanosenenue" oOydaromuxcs, JOCKa ayJuTOpHas MeJoBas, MHKPOCKOI
"MarepuasnoBeeHue 51 TexHoyorus | Meramiorpapuueckniit METAM JIB-41, 6 mT., ycTaHoBKa
KOHCTPYKLIMOHHBIX MaTepHanoB" Ui IpoOJeHUST W HWCOBITAaHWA Ha MPOYHOCTh PYAHBIX
MATEepPUAIOB C 2 KOKWISMH JUIi OTJIMBKHA OOpasloB H
THIPABIMYECKAM IIpeccoM ¢ 2 Tpecc-popmamu, Kamepa
CM3-U3-31S4C-CS (co muypom USB 3.0 m KOHTpoIepoM
USB), nung-ycraHoBka At 00pab0OTKU METaJIIOB.
215 VuebHas nabopaTopus "Obpaborka | Kommiexkr  y4ueOnoir mebemm Ha 24 Mecrta  uis
METaJUIOB JaBlieHHEM" 00yYaromuxcs, MakeT MPOKAaTHOTO CTaHa.




216 VYueOHas mabopaTopus Kommurekr  yueOHOM  mebemn Ha 12 Mect

KUOKOCTH, BO3yXa, TOPCIKHU IKCKIUOHHBIC.

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

Jl7st yCIeIIHOr0 YCBOGHHS TEOPETHYECKOr0 MaTepralia He0OX0IMMO PEryJISiPHO NOCEIIATh JEKIMH, TIEPEeUUTHIBATH JEKIIMOHHBIN
MaTtepHall, 3HaYUTEeIbHOE BHUMAHNE YIENATh CAMOCTOSITEILHOMY H3yUCHHIO TUCIUILIHHBL.

ITporpamMmMa JUCITUIIIMHBI BKITIOUAET JICKIIMOHHBIE, IPAKTHYECKHE 3aHATHA U Ta00paTOpHBIE 3aHATHS, BEIIOIHEHHE KyPCOBOH
paboTHI.

INoaroroBka K 3K3aMeHy I10 JIUCLMILIMHE 3aKJII0YaeTCs B U3yUYCHUH TEOPETHYECKOr0 MaTepralia o KOHCIIEKTaM JISKIHUH,
HCTOYHHKaM OCHOBHOM M JOIOJHUTEIBHOI JINTEPaTypPHI.

Yrto0Os!I BaM OBUTO MHTEpECHEE H3YYaTh METALTYPrHIeCKIe JUCIUTUIHHEL, IPOCTICKUBATH UX B3aNMOCBSI3b C BaIlIeH
CIIELNATbHOCTHI0, HEOOXOJMMO ITOCTOSIHHO PACLIMPSATH CBOM KPYro30p, B 4eM OOJIBIIYIO TOMOIb MOXKET OKa3aTh IEepPUOINYecKast
IuTepaTypa: xKypHausl «/3BecTus By30B. UepHast MeTautypris», « Metamrypr» n «Ctaniby.

PexoMeHIanuu o 0OCBOSHHIO AUCIUILTIHEL B TUCTAaHIIMOHHOK (hopMe IOCPECTBOM IEKTPOHHOH HH()OPMAIIIOHHO-
obpazoBarenbHoii cpenst HUTY «MUCHUC» (DUOC), 4acThio KOTOPOI HENOCPEACTBEHHO MPEAHAa3HAYeHHOH JUIsl OCYILIECTBICHUS
00pa3oBaTebHOrO Mpoliecca ABIACTC DISKTPOHHBIN 00pa3oBaTenbHbIN pecypc LMS Moodle.

LMS Moodle ncrions3yercst IpenMyIecTBEHHO JUIST aCHHXPOHHOTO B3aMMOJICHCTBUS MEXIY YUaCTHHKaMHU 00pa30BaTeIbHOTO
mporecca IoCPeCTBOM ceTH «HTepHeT».

Yro0s!I 3¢ PekTHBHO HcToNb30BaTh Bo3MoxkHocTH LMS Moodle, a cooTBETCTBEHHO U yCIEIIHO OCBOMTh JUCIUILIHHY, HY)KHO:

1) 3aperucTpupoBaThCs Ha Kypce, UI 4ero CIeayeT MepeiTH 110 CChUIKE, BBIAaBaeMOi COTPYIHIKAMH JeKaHaTa HITH
npenojasareneM. JIOTHH 1 apoib AT PETUCTPAaLlK U paboTe C KypcoM COBIAaeT C JIOTHHOM U ITapojieM OT IMYHOrO KaOHHeTa
HUTY MUCHUC;

2)B pyOpuke «B Hauamo» 03HaKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEIILHON MOATOTOBKH, YCIOBHAMHA
JIOIyCKa K aTTecTaIuu, (POpMOH IIPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KpUTEPUSIMHI OIIEHUBAHUS | 1P.;

3)B pyOpuxe «Moxynm», 3aX0/s B COOTBETCTBYIOIINE Pa3Ieibl H3ydaTh ydeOHbIe MaTepHalbl, pa3MEIIeHHbIE IpenoaaBareneM. B
T.4. NIOJIb30BAThCSI IUTEPATYPOIl, PEKOMEHA0BaHHON NpenogaBaTeneM, NEPEXOs M0 CChUTKAM;

4)B pyOpuke «brbIHOTEKa» BO3MOXKHO ITOIONPATH IS BEITIOIHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAITHAE PA0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) TUTEpaTypy, pasmemennyto B ObC HUTY «MUCHUC;

5)B pyOpuke «3anaHus» HY>KHO O3HAKOMUTBCS C COJep)KaHUEeM 3aJaHusl K MUCbMEHHON paboTe, CPOKaMU ClIaul, KpUTEPUSIMHU
OLICHKH. B ycTaHOBIICHHBIE CPOKH BBIIOIHUTH pabOTY(bI), TOATPY3HUTH 34€Ch 5Ke AT PoBepKH. Eciti paboTta ConepsKUT PUCYHKH,
(hopMyIIBI, TO C IETBI0 COXPaHEeHUs (JOPMATHPOBAHMUS e¢ HyKHO HOoArpyxats B pdf ¢popmare.

Pabora, moarpy>xaemas A7t IPOBEPKH, TOJKHA:

- cofiepKaThb BCE CTPYKTYpPHBIE JIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acCTb, 3aKJIIOUYEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOXKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBarens B TeYEHUE YCTAHOBICHHOIO CpoKa (He Oosee AecsATH JHEl) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTApHIX K
3aJaHHIO PELeH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOXKUTENbHBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn HamM4IHuu B pelieH3NN
3aMedYaHnil 1 peKOMEHalni, Hy’KHO BHECTH IIONIPAaBKU B pabOTy, HOATPY3UTH €€ 3aHOBO IS IIOBTOPHON MpoBepkH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTeIeM BO3MOKHOCTD IIOATPY3HUTh pabOTy OCcTaeTcs, HO CHCTEMa BHIBOJUT COOOIIEHHE O HapyLIeHH! cpokoB. [1o
OKOHYaHUH CEMECTpa IOATPY3UTh PabOTy He MOIyIHTCS;

6)B pyOpuke «TecTsD» MpoiTH TeCTOBBIE 3a1aHKs, OCBOUB COOTBETCTBYIOIIUI MaTepHal, pa3MeIIeHHEIH B pyOpuke « Momyimy;
7)B pyOpuke «OLEHKI» OTCIIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUS» YNTATh OOBSABICHNS, Pa3MeIlacMble IPENoJaBaTeNeM, 1aBaTh 0OPaTHYIO CBSI3b;

9)B pyOpuke «OOCyX IEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIPOCH! Y OOIBIIMHCTBA IPyMIIbl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh HCIIONb30BaHa ISl B3aUMHON IIPOBEPKH;

10)posBISTh PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[TpernMymIIeCTBEHHO IJIs1 CHHXPOHHOT'O B3aMMOEHCTBHUS MEXKTy yJacTHIKaMH 00pa30BaTENbHOTO Mpolecca MOCPEICTBOM CETH
«MHTepHeT» HcHoNB3yeTcs cucreMa BuacokoHpeperncss3u Microsoft Teams (MS Teams) nunn Zoom. BapuaHT mcnons3yemoit
cucrembl BKC yka3piBaet npenogaBaTtens. UToOb! MOTHOLIEHHO UCIIONIB30BATh €0 BO3MOXKHOCTH HYXKHO YCTaHOBUTH MPUIIOXKEHHE
BKC Ha nepcoHanbHbIH KoMIbIOTEp H/wi Tenaedon. CTapocTaM HY)XKHO co31aTh rpyny B MS Teams win moyduTh
HIeHTH(HUKAIMOHHBINH HOMep KoHdepeHnnu B Zoom. Cuctema BKC no3Boiser:

- CIIyIIaTh JICKIUY;

- paboTaTh Ha MPaKTUYECKUX 3aHATHUIX;

- OBITH Ha CBSI3M C ITPEIO/IaBaTelieM, 3a/1aBasi My BOIPOCHI HJIM OTBEYAas Ha €r0 BOIIPOCHI B OOIIEM JaTe.

IIpu npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCEra padoTaTh ¢ BKIIOYEHHOH KaMEpOH.
HckntodyeHne — ecliy pernoiaBaTellb MOMPOCUT OTKIIOUUTh KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmnMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIETI0BbIE (DOTO.

o0ydJaromuxcs, 1 CTallMOHAPHBIN KOMIIBIOTED,
nabopaTopust TETIOTEXHUKU u TEepMOAUHAMUKH,
7a00OpaTOpHBIA  CTEHA Ul W3YYEHUS]  IPHUHIINIOB
mpeoOpa3oBaHUs M HM3MEPEHHs  JaBICHHS,  pacxona




