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1. HEJIX OCBOEHUA

1.1 | Henb - chopMupoBaThH Y CTYAEHTOB KOMIIETEHIIMY B 00JIACTH OMpEAEIeHUs] OCHOBHBIX TEXHHUYECKHX TOKa3aTeield padoThl
METaJUTyprHYecKHX arperaTos, HCIOIb3yEMBIX IS IPOU3BOJICTBA METAJUIOB U CIIJIABOB, CIOCOOOB ¥ METOAMK yTIPaBICHHUS
TEXHOJIOTHYECKUMH TIPOIIECCAMH BHIIUTABKU U PA3IMBKH METAIIIOB U CIUIBOB C IEIBI0 00CCTICUCHHS JIYUIITHX TEXHHKO-
9KOHOMHUYECKHX IToKa3aTenell paboThl HX MPH 00eCTIEIEHIH BRICOKOTO KauecTBa MPOIYKIIHH.

1.2 | 3agaun:

1.3 | - u3yueHHe OCHOBHBIX TUIIOB METAJITypIHYEeCKHX arperaTos;

1.4]- N3YYCHHUE COBPECMEHHBIX TCXHOJIOTHICCKUX MMPOLECCOB TPOMU3BOJICTBA METAJIJIOB U CILIABOB, 06CCHC‘II/IB8.IOH_H/IX
TIOJTYUCHUE KaUCCTBCHHBIX cTaye ¢ MUHHMMAaJIbHBIMH 3aTpaTaMu U BO3ﬂeﬁCTBHHMH Ha OKPYKAIoUIyIO CPEay,

1.5 | - n3yyeHne KOHCTPIYKINI U IPHHIIAIIA PaOOTH OCHOBHBIX METAJUTypPTHUECKHUX arperaToB IPOM3BOICTBA METAIUIOB U
CILIABOB,

1.6 | - M3yueHME OCHOBHBIX MTPOOJIEM U TEHACHIINH Pa3BUTUS COBPEMEHHOTO METAJLTyPTUYECKOr0 IIPOU3BOACTBA.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Baox OII: b1.B

2.1 TpeboBanus k l'lpe}lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4aI01erocs:

2.1.1 Tennorexuuka

2.2 Jucuunimnubl (MOIy/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/151) HE0OX0AUMO KaK
npeaulecTByLIee:

2.2.1 | [erayu MamyH

2.2.2 | O0paboTKa METAJUIOB AaBICHUEM

2.2.3 | OCcHOBBI CTaJIEIIaBUIBHOIO IIPOU3BOICTBA

2.2.4 | CoBpeMeHHbIE METOBI NIOJTYUYEHHS BHICOKOKaYECTBEHHBIX CTAJICH U CIIJIaBOB

2.2.5 | CrenuanbHble CTaIN

2.2.6 | Teopus 1 TEXHOJIOTHUS TIEPEIUIABHBIX MIPOIIECCOB

2.2.7 |Teopus ¥ TEXHOJIOTHS IIPOM3BOJCTBA CTAIN

2.2.8 | DxoHOMUKaA

2.2.9 | Dnexrpomeramryprus cTajau u ¢peppocIiaBoB

2.2.10 | ABTomaru3zamys METaAJUTyprHYECKOro MPOM3BOICTBA

2.2.11 |Jluteiinoe mpoOU3BOICTBO

2.2.12 | O6GopyaoBaHHe ariofOMEHHOTO U CTAJIEIUIABUIBHOTO IPOU3BOICTB

2.2.13 |IloxroroBka K MpOIEAype 3aIIUTHI U 3aIHTa BBITYCKHON KBATH()UKAINOHHOH PaOOTHI

2.2.14 |IlpoexkTupoBaHKE CTAIEIUIABUIBHBIX U JIOMEHHBIX IIEXOB

2.2.15 |Pa3nuBKa U KpUCTa/UIM3aLUs CTAIN

2.2.16 |Teopust 1 TEXHOJIOTHUS PA3IUBKU CTAIH

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

IIK-5: Cioco6eH onpeaeasiTh TEXHUKO-DKOHOMHYECKHE MOKA3aTeJH MPOLEeccoB MOJTyIeHHs] YePHBIX MeTAJI0OB, IPOBOINTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB M Pa3padaThIBATh MPEAI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

3HaTb:

[TK-5-31 IIpuHIHIBI OCHOBHBIX TEXHOJIOTMYECKUX MPOIECCOB IIPOU3BOJICTBA YEPHBIX METAIJIOB

IK-3: Cnioco0eH ocymecTBIATH U 000CHOBBIBATH BbIOOP 000pY10BaHUSA AJS PeaiM3alui TEXHOJIOTHYECKHX MPOo1eccoB
MOJy4eHHsI YePHBIX METAJJIOB, OCYHIECTBIISITH €r0 IKCILUIYaTAN IO

3HaThb:

[IK-3-31 IIpuHIAITE OCHOBHBIX METAJLTYPIHYECKHX MIPOIIECCOB TOMYUIEHHS CTAIH U CIUIABOB, YCTPOICTBA N 000pyIOBaHHE [T HX
OCYIIECTBICHHUSL.

OIIK-6: Cnoco6eH NPUHUMATL 000CHOBAHHBIE TeXHUYECKHE PellieHHs B NPOo(ecCHOHATBHOI JesTeJTbHOCTH, BEIOUPATh
3¢ ¢exTHBHBbIE U Oe30NaCHbIE TEXHHYECKHE CPEICTBA U TEXHOJIOTHH

3HaTh:

OIIK-6-31 OcHOBHOE TEXHOIOTHYIECKOE 000pyI0BaHUE IS TPOU3BOJACTBA YEPHBIX METAIJIOB U CILIIaBOB




IIK-5: Cnoco0en onpegensiTb TEXHUKO-3KOHOMUYECKHUE I0KA3aTE/IU NPOLECCOB NOJIYy4eHHs] YePHbIX METAJLIOB, IPOBOAUTH
anaamu3 3G PeKTHBHOCTH TEXHOJOTHYECKHX NPOLECCOB MPOM3BOCTBA YePHBIX META/UIOB H Pa3padaThbiBaTh NPeNI0KeHHs
M0 X COBEPLIEHCTBOBAHUIO

YMmerb:

TIK-5-VY1 IlpoussecTy SKOHOMUYECKUN aHAIHU3 MIPOLIECCOB MPOU3BOICTBA YEPHBIX METAIIIOB

IIK-3: Cnioco6eH ocylecTBIATH U 000CHOBBIBATH BHIOOP 000PYI0BAHUS JIJISl PeAJIN3aALNU TEXHOJIOTHYECKUX MPOIECCOB
MOJy4eHH ST YePHBIX METAJJIOB, OCYIIECTBISITH €r0 IKCILUIYaTAIINIO

YMmerh:

[TK-3-Y1 [IpuHUMATH TEXHOJIOTHYESCKUE PEIICHU, TIO3BOJISIOIINE UCIIOIB30BaTh 0E30TXOHEIC H pecypcocOeperaroniue,
9KOJIOTHYECKH 00OCHOBAHHBIC TEXHOJIOTHH METAIUTYPIHYECKOTO MMPON3BOJICTBA

OIIK-6: Cnioco0eH NnpuHUMATH 000CHOBAHHbIE TEXHUYECKHE PellleHusl B MPodeccuoHaTbHOI 1esiTeIbHOCTH, BLIOUPATH
3¢ppexTUBHBIE U (e30NaCHbIe TEXHUYECKHE CPEACTBA M TEXHOJIOTHHU

YMmerb:

OIIK-6-Y1 [ToHnMaTh XapakTepHbIC OCOOCHHOCTH COBPEMEHHOTO 3Talla Pa3BUTHS OTEIECCTBEHHON METaJUTY prHA

IIK-5: CniocoGeH onpenesiTb TEXHUKO-3KOHOMUYECKHE MOKA3aTeIU NPOLEccoB NMOJy4YeHHs YePHbIX MeTAJI0B, IPOBOIUTH
aHaJu3 3G PEeKTUBHOCTH TEXHOJIOTMYECKHUX MPOIECCOB MPOU3BOACTBA YEPHBIX MEeTAJJIOB M pa3padaThiBaTh MpPeI0KeHus!
10 UX COBEPIIEHCTBOBAHUIO

Baagern:

[IK-5-B1 HaBsikamu onpeneneHust 3pGpeKTHBHOCTH peaTn3alii TEXHOIOTHIECKHX MIPOLECCOB IPOU3BOACTBA YEPHBIX METAILIOB

ITK-5-B3

OIIK-6: CniocoGeH NpUHMMATH 000CHOBAaHHBbIE TeXHMYeCKHe PellleHHs1 B IPO¢)eCCHOHAJIBLHOM /1eITeJIbHOCTH, BLIOUPATh
3¢ dexTUBHBIE U 0e30NacHbIe TEXHHYEeCKHe CPeACTBA U TeXHOJIOTHH

Baanernb:

OIIK-6-B1 HaBbikamu comoctaBieHus 2Q(OEKTHBHOCTH TEXHOJIOTUIECKUX TPOIIECCOB MPOU3BOJICTBA YEPHBIX METAIJIOB

ITK-3: CnocobeH ocyLiecTB/IATL M 000CHOBBIBATH BLIOOP 000pYA0OBaHNS /1Sl Pealn3aluy TeXHOJIOrH4eCKHX NPoLeccoB
MOJIy4eHHsI YePHBIX METAIOB, OCYIIECTBJISATH €ro IKCINIyaTALHIO

Baanernb:

IIK-3-B1 HaBblkaMu ynpaBieHUs! TEXHOJIOTMUECKMMU IIPOLIECCAMU IIPOU3BOJCTBA YEPHBIX METAIIIOB U CILUIABOB

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | YacoB | @opmupyemblie | Juteparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH i pecypcbl padoThI
Pasnea 1. IllnxToBble
MaTepuAaJIbl
MEeTAJLTYPTrHYeCKOro
NMPOU3BOJACTBA H HX
MOATr0TOBKA
1.1 TexHOMorn4ecKue cXeMsl 3 3 OIIK-6-31 J1.1 P1
COBPEMEHHOT0 OIIK-6-Y1 JI1.2J12.1
METaJLTypPru4ecKoro OIIK-6-B1 IIK- | 91 32 93 54
MIPOM3BOACTBA. 5-31 [IK-5-V1
JKenezopynHbsie MaTepuaibl 1 ITIK-5-B1 TIK-3
HMX IOATOTOBKA K JOMEHHOM -31 [IK-3-V1
rtaBke /JIex/ [IK-3-B1
1.2 TonnauBo MeTalTypruyecKkoro 3 1 OIIK-6-31 JI1.2J12.1 P1
MIPOU3BOJICTBA. OIIK-6-Y1 213253 54
[IpousBoacTso OIIK-6-B1 TIK-
METaJUTyprHYecKOro 5-31 TIK-5-VY1
kokca /JIex/ ITIK-5-B1 TIK-3
-31 IIK-3-V1
IK-3-B1




1.3 Pacuer nokazarenei 6 OIIK-6-31 JI1.2J13.3 P1
MPOLIECCOB OKYCKOBaHUS OIIK-6-Y1 2132053 54
xene3nbix pyn /Tlp/ OIIK-6-B1 IIK-
5-31 TIK-5-VY1
[IK-5-B1 IIK-3
-31 IIK-3-V1
IK-3-B1
1.4 CamocToATeNbHOE U3yUCHHE 16 OIIK-6-31 J1.2 P1
MaTepHaa o Teme: OIIK-6-Y1 212233524
[[TuxTOBBIE MaTEpPHUAIIBI OIIK-6-B1 IIK-
METaJLTypru4ecKoro 5-31 IIK-5-V1
MIPOU3BOACTBA U UX TIK-5-B1 T1K-3
noaroroka. O0opynoBaHHE -31 [IK-3-V1
JITIST OKYCKOBAHUS KEINE3HBIX TIK-3-B1
pya /Cp/
Pasnea 2. lomenHoe
NMPOU3BOJCTBO
2.1 BerltuiaBka uyryHa B 2 OIIK-6-31 JI1.2J12.1 P1
JIOMEHHBIX Tedax /JIex/ OIIK-6-Y1 013233 54
OIIK-6-B1 IIK-
5-31 IIK-5-VY1
[IK-5-B1 IIK-3
-31 I[IK-3-V1
[K-3-Bl
2.2 [Tokazarenu noMeHHOMI 2 OIIK-6-31 JI1.2J12.1 P1
TJTABKHU M TEPCTIEKTHBBI OIIK-6-Y1 2132053 54
pa3BUTHS JOMEHHOTO OIIK-6-B1 TIK-
npon3BozcTBa /JIek/ 5-31 [IK-5-V1
[IK-5-B1 [IK-3
-31 IIK-3-V1
IK-3-B1
2.3 Pacder mokazareneit 6 OIIK-6-31 JI1.2J13.3 P1
noMeHHoro npouecca /ITp/ OIIK-6-Y1 21525354
OIIK-6-B1 IIK-
5-31 TIK-5-Y1
[K-5-B1 IIK-3
-31 IIK-3-V1
TK-3-B1
2.4 BrlnonHeHre KOHTPOJIEHON 36 OIIK-6-31 JI1.2J13.1 Pl
pabotst /Cp/ OIIK-6-Y1 01323354
OIIK-6-B1 IIK-
5-31 IIK-5-V1
[K-5-B1 MK-3
-31 [IK-3-V1
[IK-3-Bl1
2.5 CaMocToATENbHOE U3yUCHHE 16 OIIK-6-31 JI1.2
MaTepHaa 1o TeMe: OIIK-6-Y1 01022354
BoccranoBnenue xenesa u OIIK-6-B1 IIK-
TrOpEeHHE TOILIMBA B 5-31 IIK-5-V1
JoMeHHo#t ieun. [Ipoduis [IK-5-B1 IIK-3
JIOMEHHOM TIe4H, ¢¢ -31 [IK-3-V1
OCHOBHBIE KOHCTPYKTHBHBIE [IK-3-Bl
3JIEMEHTBI, UX
HaszHaueHwue. /Cp/
2.6 [ToaroroBka k 24 OIIK-6-31 JI1.1 KM2
nuddepeHInPOBAaHHOMY OIIK-6-Y1 JI1.2J12.1J13.
3auery /Cp/ OIIK-6-B1 IIK- | 1J13.2 JI3.3
5-31 TIK-5-Y1 | D122 33 54
[K-5-B1 MK-3
-31 [IK-3-V1
[IK-3-B1
2.7 JuddeperimpoBanHbIit 5 KM2
3a4eT MO AUCIUIIINHE
"Meramryprudeckue

TexHosorun" /3auéTCOL/

Pa3nen 3. BolliaBka crajm




3.1 CniocoOblI BHITIIABKH CTAIH. 2 OIIK-6-31 JIL.1J11.2 P2
OCHOBHBIE peaKkIuu OIIK-6-Y1 2132053 54
CTaJICIIaBUIIBHBIX OIIK-6-B1 TIK-
nporeccos /Jlex/ 5-31 TIK-5-VY1
[IK-5-B1 IIK-3
-31 IIK-3-V1
IK-3-B1
3.2 Konseprepnoe u 2 OIIK-6-31 JIT.1J11.2 P2
MapTEHOBCKOE MPOU3BOJICTBO OIIK-6-Y1 212233524
ctanu. BHeneunas o6paboTka OIIK-6-B1 IIK-
cramu /JIex/ 5-31 TIK-5-VY1
[K-5-B1 MK-3
-31 I[IK-3-V1
TK-3-B1
33 Pacuer oxucnenus npumeceit 6 OIIK-6-31 JI1.1 P2
METAJUIOIIMXTBI IIPU OIIK-6-Y1 JI1.2J13.3
OKHCIIUTEIbHOM OIIK-6-B1 IIK- | 91 32 33 54
padunupoBanuu /T1p/ 5-31 TIK-5-Y1
[IK-5-B1 IK-3
-31 [IK-3-V1
[IK-3-B1
34 CaMocTosATENbHOE U3yUCHHE 6 OIIK-6-31 JIT.1JI1.2
MaTepuaa 1o TeMe: OIIK-6-Y1 01022354
Knaccugukanus cranei. OIIK-6-B1 IIK-
[Inaxu cTanenaaBUIbHbIX 5-31 [IK-5-VY1
MPOIIeCCOB, UX poib. /Cp/ [K-5-B1 IK-3
-31 [IK-3-V1
[K-3-Bl
35 CaMocCTOATENbHOE H3YUEeHUE 16 OIIK-6-31 JIL.1JI1.2
Marepua’a 1o TeMe: OIIK-6-Y1 2132053 54
KoncTpykunu KoHBEpTEPOB, OIIK-6-B1 IIK-
HX OCHOBHBIE 5-31 TIK-5-VY1
XapaKTepUCTUKU. [IK-5-B1 IIK-3
KoHcTpykius MmapTeHOBCKOH -31 TIK-3-V1
neun. /Cp/ IK-3-Bl
Pa3nen 4. PaznuBka u
KPHMCTAJUIM3ALHS CTAIU
4.1 OCHOBBI TEOpPHUH 2 OIIK-6-31 JIT.1JI1.2 P2
KpucTau3anuuy. Pasnuska OIIK-6-Y1 01022354
CTaJIu B U3TIOKHUIBI /JIex/ OIIK-6-B1 IIK-
5-31 IIK-5-VY1
[IK-5-B1 IIK-3
-31 I[IK-3-V1
[K-3-Bl
4.2 HenpepriBHas pa3iuBka 2 OIIK-6-31 JIL.1J11.2 P2
cramu /Jlex/ OIIK-6-Y1 21323354
OIIK-6-B1 IIK-
5-31 TIK-5-VY1
[IK-5-B1 [IK-3
-31 [IK-3-VY1
IK-3-Bl
43 Pacuer napamerpos 6 OIIK-6-31 J.1 P2
Pa3NMBKU M KPUCTAJUIN3ALIH OIIK-6-Y1 JI1.2J13.3
cramu /I1p/ OIIK-6-B1 IIK- | 91 32 23 54
5-31 TIK-5-VY1
[K-5-B1 MK-3
-31 [IK-3-V1
TK-3-B1
4.4 BrlinonHeHre KOHTPOJILHON 36 OIIK-6-31 JI1.1 P2
pabotsr /Cp/ OIIK-6-Y1 JI1.2713.4
OIIK-6-B1 IIK- | 91 32 23 54
5-31 TIK-5-Y1
[K-5-B1 MK-3
-31 [IK-3-V1

I1K-3-B1




4.5 CamocToaTenbHOE H3y4eHHE 3 16 OIIK-6-31 JI1.1J11.2
Marepua’a 1o TeMe: OIIK-6-Y1 2132053 54
O06opynoBaHue IS Pa3THBKH OIIK-6-B1 IIK-
CTaJii B U3JIOKHUIIBI, €70 5-31 [IK-5-V1
MOJTOTOBKA Mepes TIK-5-B1 T1K-3
paznuBkoil. DopMHUpOBaHHE -31 I[IK-3-V1
CIINTKA CTIOKOIHOM, TIK-3-B1
IOJTyCTIOKOMHOM U KUIIsiiei
craneit. /Cp/
4.6 CaMocToATENbHOE U3yUCHHE 3 OIIK-6-31 JIT.1JI1.2
MaTepuaina B Canvas 10 TeMe: OIIK-6-Y1 01022354
OCHOBHBIE KOHCTPYKLIUH OIIK-6-B1 IIK-
MHJI3, ux kparkas 5-31 IIK-5-V1
xapakrepuctuka. /Cp/ [IK-5-B1 IIK-3
-31 TIK-3-VY1
[IK-3-Bl
4.7 IMoarororka k 3x3ameny /Cp/ 3 24 OIIK-6-31 a1 KM1
OIIK-6-Y1 JI1.2J13.2
OIIK-6-B1 TIK- | JI3.3JI3.4
5-31 TIK-5-Y1 | D122 33 24
[IK-5-B1 [IK-3
-31 IIK-3-V1
[K-3-Bl
4.8 DK3aMeH 110 AUCLHUTLINHE 3 KM1
"Meramtyprudeckue
TexHosorun" /JK3aMeH/
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KontpoJibHble MeponpusiTusi (KOHTPOJIbHAS padoTa, TecT, KOJUIOKBUYM, IK3aMeH M T.II), BOIPOCHI s
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponsaoe rilﬁ){o}ff::gme B
KM MepOTpUATHE I P OIIPOCHI A7l MOATOTOBKU
KOMITETSHIIN I
KM1 DK3aMeH MK-3-31;I1K-3- TeopeTnueckue BOIPOCHI SK3aMEHAIIMOHHBIX OHJIETOB:

V1;TIK-3-B1;TIK-5-
31;IK-5-Y 1;[IK-5-
B1;0I1K-6-31;0T1K-
6-Y1;0I1K-6-B1

1 Kiaccuduxarus craneit 1o croco0y Mpon3BOACTBA, 10 HA3HAYCHHUIO,
0 Ka4eCTBY CTAJIN, 10 XUMUYECKOMY COCTaBY U 110 CTETICHH
packucineHHOCTH. [IIuXTOBBIC MaTepUabl CTANICIIIABIIBHBIX IIPOIIECCOB
¥ TpeOOBaHUS K HUM.

2 Wcrounnkn 0Opa3oBaHMS M POJIb IIaKa B CTAJICTIIABIIIBHBIX
nporeccax. OOmye IPUHINIEI YCTAaHOBICHUS ONTHMAIBHOTO
HITaKOBOT'O PEKUMA TJIaBKH.

3 OxucieHue yriaepona: poib, BIMSHAE HAa CBONCTBA CTaJI, OCHOBHBIE
PEaKIiy OKUCIICHUS 1 MUHIMAJIBHOE OCTaTOYHOE COJepIKaHNe
yriepoaa B crayid. OCHOBBI CHHXPOHU3AIUHU TIPOIIECCOB
00e3yriepoXuBaHys 1 HarpeBa MeTaja.

4 TloBeneHne KPeMHHS B CTaJICTUIABIIIBHBIX IIPOLIECCaxX: OCHOBHBIE
pEaKIiy, OCTaTOYHOE COAEPKAHNE KPEMHUS U €T0 BIUSHHIE Ha
CBOICTBa CTaJU.

5 TloBeneHne MapraHia: OCHOBHbIE PEaKLH, OCTATOYHOE COAEPKAHUE
MapraHIa U eTo BIISHUE Ha CBOMCTBA CTAIH, JOCTIDKCHUE 33aHHOTO
COZIEPXKAHUSI MapTaHLa.

6 IloBenenue Qocdopa: OCHOBHBIE PEAKIMU U OCOOCHHOCTH
nedocopariii B OCHOBHBIX M KHCIIBIX TIPOIECCAX, YCIOBHUS
nedocdoparim u BusHEE Gochopa Ha CBOMCTBA CTANH.

7 Y naneHue cepsl B CTalEIIaBUIBHBIX MPOIECCAX: OCHOBHBIE PEaKIIUU
U yCIIOBUS Aecynb(ypaiun, BIUSHIE Cepbl Ha CBOWCTBA CTANIN.

8 YCTpoiCTBO KMCIOPOAHOrO KOHBEpTEpa. OCHOBHBIE TAPAMETPBHI,
OTIpeeNIONINE BO3MOXKHOCTh PabOThl KOHBEpTEpa 06€3 BHIOPOCOB.

9 TexHoNOrMUECKHE ONEPALU KHCIOPOAHO-KOHBEPTEPHOI MIIaBKH €
BEpXHEH To1aue TyThs U UX COolep KaHHe.

10 ITapameTpbl JyThEBOIO PEKUMA KUCIOPOIHO-KOHBEPTEPHOH IIIaBKU
U X BIUSHME Ha [T0Ka3a-TeNu M1aBku. CTPyKTypa peaKI[MOHHOI 30HBI
U TIPOLIECCHI, TPOTEKAIOIIUE MPH MTPOTYBKE.

11 Oxnaxnaromye 100aBKH MPH KACIOPOTHO-KOHBEPTEPHOI IITaBKe,
UX TpenMyIecTBa U HepocTaTku. CocoOb! MOBBIIIEHHS JOIH JIOMa B




METAJIIMIECKOH MINXTE KUCIOPOAHBIX KOHBEPTEPOB.

12 IpenmMyiiecTBa U HETOCTATKU KUCIOPOAHBIX MPOLECCOB C BEPXHEN
U IOHHOU IpOLyBKOH kucioponoM. Ilepeuncianre BapuaHThl
KOHBEPTEPHBIX MIPOLECCOB C KOMOMHIPOBAHHOM MPOIYBKON U JalTE MX
KPaTKyI0 XapaKTEepUCTHUKY.

13 OcHOBHBIE TPUXOHBIE U PACXOJHBIE CTATbH MaTEPHATBHOTO U
TEIJIOBOTO OATaHCOB KHUCIIOPOTHO-KOHBEPTEPHON TIIABKH.

14 V3mMeHeHHe cOCTaBa U TEMIEPATyPhl METaNIa 0 XOAY KUCIOPOIHO-
KOHBEpTepHOro npouecca. [loenenue xenesa u ero noTepu Npu
KHCJIOPOHO-KOHBEPTEPHOH I1aBKe. Brixoa rogHoro.

15 Cnoco6s1 paznuBku ctanu. [IpenMymiecTsa 1 HEJOCTATKU PA3IHBKH
CTaJli B U3JIOXKHUIIBI CBEPXY Tepes CUPOHHOMN pa3IuBKOM.

16 Jlaiite knaccudukanuio 1 nepedncinTe 1e(eKThl CTaIbHBIX
CIINTKOB, OTJINTHIX B H3JIO’KHHIIBL.

17 CTpyKTypHBIE 30HBI CIUTKA CIIOKOWHOW CTalM U MX (OPMUPOBAHUE
NPH KpUCTaJUIM3aLKy. BenudanHa ronoBHoi 00pe3u B CIUTKax
CIIOKOMHOM CTamu.

18 Buzbl XMMUYECKOH HEONHOPOAHOCTHU CIIUTKOB U KPUTEPUM OLIEHKU
XMMHUYECKOH HEOTHOPOIHOCTH. 30HANIbHAS U ACHAPUTHAS TUKBALIUS -
omnpeseeHne, IPUIUHbBI 00pa30BaHUs, U COCOOBI CHIKEHUSI ee
pa3BUTHA.

19 TIposiBineHue 30HATBHON JUKBALIUU B CIIUTKE CIIOKOWHOM CTaNH.
Cnenuguyeckue BUIbI IMKBAIUK IPUMECEH B CIIUTKE CIIOKOHHON
CTaJIH, IPUIUHBI HX 00pa30BaHMS U CIIOCOOBI OOPHOEI.

20 ITpuunHE! 06pa30BaHKE YCATOYHOH PAKOBHUHEI U €€ BIHMSHIE HA
BBIXOJ] TOJJHOTO NIPU Pa3IUBKe B H3M0KHUIBL. OCHOBHBIE U
CIIennaIbHbIC METO/IbI TEIION3OMISALMY U 000TpeBa Bepxa CIINTKa
CTIOKOMHOM CTaiH, CHOCOOCTBYIOIIHE BEIBOLY yCA0YHON PAaKOBHHEI B
BEPXHIOIO YaCTh CIIUTKA: HA3HAYEHHE, CYIIHOCTb.

21 Ilepeuncnute cTagun MOATOTOBKH 000PYAOBAHUS K Pa3lIMBKE B
U3JI0KHULBI ¥ U3JI0XKHUTE UX COJlEpAKAHUE.

22 JlaiiTe 0OIIyI0 XapaKTEPUCTHKY HENIPEPHIBHOM Pa3IUBKH CTAIH H €€
CpaBHEHHE C Pa3IHUBKON B U3JIOKHHUIIBI.

23 TlepeuricauTe BUIBI MAlIMH HEMPEPHIBHOTO JIUThS 3aroToBOK. JlaiiTe
XapaKTEePUCTHKY YCTAaHOBKAM HEIPEPHIBHON Pa3INBKH CTAIH
BEPTHUKATBHOTO TUIMA (OTIMIUTEIbHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEIOCTaTKH).

24 TlepeuncauTe BUbl MalllMH HENPEPLIBHOTO JINThS 3aroToBoK. [laiire
XapaKTEePUCTHUKY yCTAaHOBKAM HEIPEPHIBHON Pa3IUBKH CTAIH
paguaIbHOTO U KPUBOJIMHEHHOTO TUHOB (OTJIMYUTEIbHBIE 0COOEHHOCTH,
NpEerMYIIEeCTBA U HEJOCTATKH).

25 IlepeuncauTe BUIbI MalllUH HENPEPHIBHOTO JINThS 3aroTOBOK. Jlaiite
XapaKTEePUCTUKY YCTAHOBKAM HENPEPHIBHON PA3IUBKH CTATH C U3THOOM
CIINTKA (OTIMYHUTENBHBIE OCOOCHHOCTH, IPEUMYILECTBA U HEIOCTATKH).
26 Ilepeunciaute BUbl MalllMH HENPEPLIBHOTO JINThS 3aroToBoK. [laiire
XapaKTEePUCTHUKY yCTAaHOBKAM HEIPEPHIBHON Pa3INBKH CTAIH
TOPU3OHTAIBHOTO TUMA (OTIMYUTENbHbIE OCOOEHHOCTH, IPEUMYIIECTBA
Y HEJIOCTATKH).

27 IlepeuricuTe OCHOBHBIE Y3/l MAIIMHBI HENPEPBIBHOTO JIUThSI
3arOTOBOK U JlaiiTe UX KPaTKyIO XapaKTepUCTHKY (Ha3HaUeHHE,
KOHCTPYKIUS, TEXHOIOTUS IPUMEHEHUS]).

28 JlaliTe OLEHKY Ka4eCTBY HEIIPEPHIBHO JIUTHIX 3arOTOBOK I10
OTHOIIICHHUIO K CITUTKaM, ITOJIyYEeHHBIM B H3JIOKHHIIAX.

29 IlepeuncnuTe OCHOBHBIE JE(PEKTHI CIUTKOB, MOTYYaeMBbIX
HENPEPHIBHOH Pa3INBKOH, 00BSCHUTE NPHYUHBI NX MOSBICHUS U
chopMyIHpYyITE BO3SMOXKHBIE MEPOIIPHUATHS IO X yCTPAHEHHIO.

30 ITocnenoBarensHOCTE onepaunit mo noaroroske MHJI3 k pasnuske.
Oco0eHHOCTH TEXHOJIOTUH HaualbHOrO MIEPUOA PA3IUBKU CTAIIH Ha
MHIJI3.




KM2

Konnoksuym

IIK-3-31;I1K-3-
V1;I1K-3-B1;I1K-5-
3L;IIK-5-V 1;IIK-5-
B1;0I1K-6-31;0I1K-
6-Y1;0IIK-6-B1

Teopernueckue BOIPOCHIL:

1 Onpenenenue pyasl. OCHOBHbIE MHHEPAIOTHYECKHE THITBI JKENE3HBIX
PYA ¥ UX XapaKkTepucTHKa. TpeOoBaHI K JKEJIC3HBIM Py/IaM.

2 IpobieHue xene3Hbix pyA. Cioco0s! 1 CXeMBI APOOIEHHS.
TToxazarenu s dexTuBHOCTH ApobaeHns. KOHCTpYKIMN OCHOBHBIX
THIIOB JIPOOWIJIOK U TIapaMeTPhl X PabOTHL.

3 W3MenbueHue MaTepuanoB. Arperarsl, IpUMEHIEMbIE IS
U3METBUYCHUS U TTOKa3aTeH UX pa-00ThI.

4 I'poxouenue u knaccudukarus. OCHOBHBIC IIOKa3aTENHN MPOLIECCOB.
[MpuHIMT paboOTHI TPOXOTOB M CHUPAIBHOTO KIIacCH(pHUKaTOpa.

5 Oboramenwue xene3Hbix pya. CrocoObl 000TrameHus KeNe3HbIX PY/I.
IToxazarenu 3¢ GeKTUBHOCTH 00OTAIIEHUS KENE3HBIX PY.

6 OGorarieHne KeJNe3HbIX Py CIIOCOOO0M ITPOMBIBKH: CYIITHOCTB,
OCHOBHBIE arperaThl 1 II0Ka3a-Teln X padoTHI.

7 I'paBUTAIIMOHHBIC METO/BI OOOTAIIEHHS: CYIIIHOCTh, OCHOBHEIE
arperatsl ¥ MOKa3aTenu UX pa-00ThL

8 OOGorarenne MarHUTHOH cemaparueil. CxemMa 1 IpUHIUT padoTH
6apabaHHOTO cemaparopa ¢ BepXHeH 3arpy3KoH IINXTHI.

9 YcpenHeHue jKeNe3HbIX py/: Lelb, CIIOCOObI U TTOKa3aTeNu
3(h(HEKTUBHOCTH.

10 OxycKkoBaHHeE JKee30pyTHBIX MATEPHAIIOB: IIETb M CIIOCOOBI
npoBenenus. CyImHoCTh mpoliecca araomepanun. KoMnoHeHTHBIN
COCTaB arJIOMEpallMOHHON INXTHI U TPEOOBaHUS K HEMY.

11 Cymnocts npouecca arnoMepanuy. TeXHOIOrHYeCKHe onepanuu
mpolecca araoMeparuy. 30Hbl, 00pa3yIoIIuecs B IPOIecce CIIEKaHMUs.
12 Onucarb HUBHKO-XMMUYIECKHE IPOLIECCHI, TPOXOISIINE TPU
CIIEKaHWH arjoMepara. JIerko-riaBkue coeAnHeHus1, 00pasyomuecs B
mporecce ariaoMepanyui. MuHepanTornIecKiid CocTaB arjioMepara.

13 Ipouecc criekaHus araoMepara Ha KOHBEHEpHOH armoMeparoHHOH
MamHe. CxeMa arinoMalluHbl U OCHOBHBIE TEXHOIOIMYECKHe
ornepanui. OCHOBHBIE TEXHUKO-3KOHOMHUYECKHMH MTOKA3aTEISIMU
Iporecca araoMepariy: IPOM3BOAUTENBHOCTD arperaTa i KayecTBo
MOJIy4aeMoro araoMepara.

14 ITpon3BOACTBO OKATHIMIEH KaK CIOCOO OKYCKOBaHUS
TOHKOM3MEJIbUCHHBIX KOHIIEHTpaToB. O0IIas TEXHOJIOTHIecKast cxeMa
MPOU3BOJICTBA OKaThIMIEH Ha (habpuke.

15 [IuxToBBIE MaTepUAIBI I MTPOU3BOACTBA OKATHIIIEH 1 TpeOOBaHMs
K HUM. TeXHOJIOrHYecKHe OTepaliy ITOJIyIeHHS CHIPBIX OKATHIIICH U UX
coxepxanue. TpeOoBaHHUA K CHIPBIM OKATHIIIAM.

16 Onucarb OCHOBHBIE 3Tallbl IPOU3BOICTBA OKaThbILei. Llens u
CYIIHOCTb 00HI'a CBIPBIX OKa-ThImeH. OnucaTh GU3NKO-XUMHIECKHE
TIPEBpAIICHUS, TIPOXOIAIIIE TIPH O0KUTEe OKATHIIICH.

17 Cxema KOHBeHepHOW MAIIMHBI I 00’KUTa OKATHIIIEH.
TexHonoruueckue 30HbI KOHBEHEPHOIN MaIlIMHBI A7 00)KUTa OKaThIIei
U UX TIOKa3aTelny.

18 Onucars MeTaulyprudeckue cBoiicrsa okatsiiieid. CpaBHUTH
CBOICTBa arjioMepara 1 OKaThl-1IEH.

19 CtpyKTypa KIacCHYecKOro AByXCTYIEHYAaTOro crocooda
MPON3BOJICTBA YEPHBIX MeTaiwioB. O0mas cxeMa JOMEHHOTO
npou3BojcTBa. McxonHble MaTepHalsl U IPOAYKTHI JOMEHHOM ITAaBKH.
20 OcHOBHBIE OCOOEHHOCTH JOMEHHOT'O0 IPOU3BOICTBA U €T0
HegocTaTki. CyIIHOCTh JOMEHHOTO TIPOM3BOACTBA. [Ipodrib
JIOMEHHOH NIeYH ¥ OCHOBHBIE TIPOIECCHI JOMEHHOH IUIaBKH.

21 Kokc. @yHKIIMK KOKCA B TOMEHHOM 1mi1aBke. TeXHOMOT s
MPOU3BOJICTBA KOKCA M CTa[JUU MpO-Liecca KOKcoBaHUs. OCHOBHbIE
MIOKAa3aTeNn KadecTBa KOKca M X COJepKaHue.

22 JIBw>keHHe Ta30B B JOMEHHOW Tieun. TpeOoBaHus K pacrpeieieHHIO
Ta30B, U IPUYUHBI, IPENATCTBYIOLINE PABHOMEPHOMY PACIpeIEIeHHIO
Ta30B 10 CEYCHHIO JOMEHHOH ITeun

23 PanmoHaIbHOE pachpeielieHue Ta30B | CIIOCOOBI €ro OIeHKH. THIIBI
pacmpeieeHus ra30BbIX TOTOKOB [0 CEYEHUIO TIEUH.
I'a30npoHNIIaEMOCTH MIMXTOBBIX MAaTEPHUANIOB IOMEHHOH IIaBKU.

24 Cxema moJa4y MaTepHajIoB B IIeYb M (HOPMHUPOBAHHE IIOBEPXHOCTH
3achImy. PaKTopH!, BIUAOIINE Ha paclpeeleHIe MaTepHaIoB Ha
KOJIOIIHMKE, MEXaHNU3M UX BIUSHHUS.

25 JIBM>KEHUE IIUXTOBBIX MaTEPHANIOB B JOMEHHOMU Tieun. [IpuunHbl
OITyCKaHMS IIUXTHI. AKTHB-HBIH BEC IIMXTHI X CHUIIBL, TIPETIATCTBYIOMINE
OITyCKaHMIO IIUXTOBBIX MAaTEPHANIOB.




26 Ipoueccel, IPOUCXOIAIINE B BEPXHEH 4aCTH MIAXTHl JOMEHHOH
MeYy: yAaJeHUe BJIaru 1 JIeTy-4MX BEIIEeCTB TOIUINBA, Pa3I0KEeHUE
KapOOHATOB.

27 OnucaTs NPUHIUI TOCIE0BATEIEHOCTH BOCCTAHOBUTEIBHBIX
npoueccoB A.A. baiikoBa Ha mpuMepe BOCCTaHOBIICHHS KeJe3a.
XapakTepuCcTUKa peaklMii BOCCTAHOBIIEHHUS JKeNe3a U3 OKCUJIOB.
XuMuyeckasi IpOYHOCTb OKCHIOB IOMEHHOM IJIaBKU.

28 BoccTaHOBIEHHE OKCHIOB XKeJie3a MOHOOKCHJIOM YTJIepo/ia 1
BOJIOPOAOM. Y CJIOBUIT BOCCTAHOBJIEHUSI JKelle3a MOHOOKCH/IOM yTiiepoa
1 BOZIOPOZIOM. AJICOPOIIMOHHO-aBTOKATATUTHYECKAI MEXaHN3M
BOCCTAHOBJICHUS OKCHIOB XKeje3a ra3aMu. BiausHue pa3inaHbIx
(hakTOpPOB Ha CKOPOCTH BOCCTAHOBJIECHHUS.

29 BoccTaHOBIEHHE OKCUIOB XKeje3a yriepoaoM. CpaBHEHHE IPSIMOTo
U KOCBEHHOI'O BOCCTAHOBJICHHUS.

30 BoccraHoBieHHe KpeMHUS, Maprasia u gpocdopa B JOMEHHOI! IeUH.
31 HayrnepoxuBaHue jkelie3a U 00pa3oBaHHE YYT'yHA.

32 O6pa3oBaHue NUTaKa ¥ €ro cOCTaB. BakHelie CBOCTBA IIIITAKOB.
33 Jlecynbdyparyst 4yryHa B JOMEHHON TeYH. Y CIIOBUS YAAJICHUS CEPBI
U3 4yTyHa.

34 Ilpouecchl B ropHe JoMeHHON neun. [loapo6GHO U3I10KUTh IpoLiecc
TOpeHHs yriepona Kokca Ha ¢pypMax, GopMHpOBaHHE U TAPAMETPHI 30H
TUPKYISLUH, TapaMeTpbl GypMEHHBIX T'a30B.

35 Iporneccel B ropHE TIOMEHHO# reun. OKHCICHHE COCTaBHBIX YacTel
gyryHa B )ypMEHHBIX oJarax M MX IIOBTOPHOE BOCCTAHOBJICHHE B
TOpHE: CYIIHOCTb U MOCIEICTBUS

36 Cnoco0b! MHTEHCH(UKAIMK JOMEHHOTO TIpoLiecca U UX KpaTKast
XapaKTepUCTHKA.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Hasparue ITpoBepsiemble
paBoTHL paBoTHL HHIUKATOPbL ConeprxaHue paboThI
KOMITETEeHLIU I
P1 KonTponbhas [K-3-31;I1K-3- O0beM KOHTPOIBHOM paboTsl — 15-20 cTp.
pabora o Teme VYI;IIK-3-B1;I1K-5- | BapuaHThl 3a1aHuii TPUBEAECHBI B METOAMYECKUX YKA3aHUIX IO
" Ananus 31;ITK-5-Y 1;ITK-5- | BBIIOJIHEHHIO KOHTPOIBHOM PabOTHI.
3 PeKTHBHOCTH B1;0I1K-6-31;0I1K- | [IpaBmisHO BEIIONHEHHAs paboTa cunTaercs 3a4TeHHoW. KoHTpomsHas
paboTHI TOMEHHOM 6-Y1;0I1K-6-B1 pabora, nMeromas 3aMeYaHusi, BO3BpAIIaeTcs Ha J0paboTKy.
revyn” 1o BapUaHTaM
P2 KonTponbHas [TK-3-31;11K-3- O0BeM KOHTPOJBHOM paboTsl — 15-20 cTp.
pabora 1o Teme V1;IIK-3-B1;IIK-5- | BapuanTs! 3amanuii npuBeieHbl B METOJUYECKUX YKa3aHUSIX 10
"IIpoexTupoBaHue 31;IIK-5-Y1;0I1K-6 | BEITOTHEHNIO KOHTPOJIEHOH PabOTHI.

CTaJILHOIO CIUTKA"
0 BapuaHTaM

-31;I1K-5-B1;0IIK-
6-Y1;0IIK-6-B1

IIpaBuiIbHO BBIOJIHEHHAS paboTa cunTaercs 3auTeHHoi. Kontponbhas
pabora, UMeroIas 3aMe4aHus], BO3BPAIIACTCs Ha J10paboTKYy.

5.3. OueHouHble MaTepuaIbl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeToB, TECTOB U T.IL.)

DK3aMeH 10 JUCLUIUIMHE B 5 CEMECTPE HE IPEAYCMOTPEH.
DopMoii IPOMEKYTOUHOM aTTeCTALMU B 6 CEMECTPE M0 AUCHUILIUHE SBJISAETCS SK3aMEH.
Hwxe npeacrasien obpaser Ouiera Ui 9K3aMeHa, MPOBOJUMOTO B YCTHOH (opMe.

®DezepabHOE TOCY1aPCTBEHHOE aBTOHOMHOE 00Pa30BATENBHOE yUPEKACHNE BBICIIETO 00pa30BaHNs
HAIIMOHAJIbHBIN NCCIIEAOBATEJIbCKMU TEXHOJIOITMYECKUN YHUBEPCUTET «MHUCHUC»
HoBorpounxkwuii puaman

Kadenpa Merammypradeckux TEXHOJIOTHH ¥ 000pyIOBaHUS

SK3AMEHALIMOHHbIN BUJIET Ne 0

JucrunnuHa: «MeTauryprudeckue TeXHONIOrHmy, YacTs 2
Hamnpagsnenue noaroroBku 6axanaspos: 22.03.02 «MeTtamtyprusa»
IMpodwte moaroToBKN: «MeTauTypris YepHBIX METaJLIOB)
Dopma 00ydeHHs: 3a09HAS
®dopma NpoBeACHUS dK3aMeHa: YCTHAs

1. Kimaccnguxarys crasei mo croco0y IMpoM3BOACTBA, IT0 HA3HAUYEHHUIO, 110 KaUeCTBY CTANH, [0 XUMUIECKOMY COCTaBy H IO
CTCIICHU PACKHUCIICHHOCTH.
2. [lepeuncnure BU/bI MalIMH HENPEPHIBHOTO JIMThS 3arOTOBOK. J{aliTe XapaKTepHCTHKY YCTaHOBKAaM HENPEPHIBHOM Pa3IuBKH
CTaJIn BEPTUKAJIBHOT'O THUIIA (OTJ'II/I‘{I/ITCJ'IBHLIC OCO6CHHOCTI/I, OpeuMynieCTBa 1 HeJIOCTaTKI/I).

3. OnpenenuTs NPOJOIKUTEIBHOCTD 3aTBEPACBAHMS 8-T CIUTKA CTAIH MapKu 15, UMEIOIero CleAyroIue pa3Mepsl: BeicoTa h =
2100 mMm; mupuHa BepxHel yactu b = 650 MM, HrxHeH bH = 720 MM; TonuMHa BepxHel dactu aB = 470 MM, HIDKHEH aH = 530
MM.




CocTaBuir:

3aB. Kagenpoit MTuO
«_» 20 r.

JucranironHo sk3aMeH npooautcs B LMS Moodle. Tect conepxut 38 3amanuii. Ha perienue Tecta orBoautcs - 80 MUHYT.
O6pa3zen 3agannii 17151 SK3aMeHa, IPOBOIUMOro TUCTaHIMOHHO B LMS Moodle

1) HaunGonee yacTo 11 MpOLyBKH CTAJIM HHEPTHBIM Ta30M HUCIONB3YIOT

1.apron

2.renuii

3.KCEHOH

2)OnHO# U3 TTIaBHBIX MPUYKH 00pa30BaHus (JIOKSHOB B CTAJU SIBISCTCS
1 .HEMEeTAIUNIMYECKHE BKITOUEHUS

2.BOZIOpOA,

3.KHUCII0po.

3) K cnocobam BHerneuHO# 00pabOTKH CTal OTHOCSTCS

1.BakyymMupoBaHue, 00paboTKa CHHTETUYECKUM LIUIaKOM, IPOIyBKa HHEPTHBIM ra3oM
2.BaKyyMHUpOBaHUE, 00padOTKa CHHTETHYECKIM [IIIAKOM, HaBEJICHHE [IIAKa B TIE9H
3.1poayBKa HHEPTHBIM ra30M, BBEACHHE B IeYb MOAN(MHUKATOPOB U JICTHPYIOMINX 3JIEMEHTOB

4) Ipu pahMHUPOBAHMH METAIA CHHTETHYECKHUM IITAKOM C IIeIbI0 YAAJICHHUS CEPhl OCHOBHBIM KOMITOHEHTOM IIITaKa SBJISETCS
1.IJTaBUKOBBIN IITIAT

2.A3BeCTh

3.Kene3Has pyaa

5) Huskast a3 pekTHBHOCTS BaKyyMHPOBaHHS B BaKyyMHOH KaMepe CBSI3aHO C TEM, U4TO

1.He00XOJMMBI TOMOTHUTEIBHBIC MOCTOBBIE KPAHBI JUIS YCTAHOBKHU U M3BICUCHHS CTATb-KOBIIEH U3 BAKyyMHON KaMepsl
2.1He00Xo/1Ma yCTaHOBKA JIOIOIHUTENBHBIX BAKYYMHBIX HACOCOB

3.B3aMMOJICHCTBHE yIJIEpO/ia C PACTBOPEHHBIM B METAJIIE KUCIIOPOAOM, HHTCHCHBHO IIPOTEKAIOIIEE B TOBEPXHOCTHOM CIIOE,
3aTHXaeT 110 Mepe YBEIMUCHNUS TOMIIMHBI CJIOS METaJlIa U MMPAKTHYECKH TIOTHOCTHIO TIPEeKpaliaercs Ha riryoune ~ 1,4 m, T.e.
HIDKHYE CJION MEeTaJUla Jiera3aliy He MOABepPraroTCs

6)UTO0 crrocoOCTBYeT YBEMMUCHUIO TPOHNKHOBEHHUIO KACIOPOIHOM CTPYH B BaHHY METaJlIa IIPH IPOYHX yCIOBUAX?
1.yBenuueHne quamMerpa comna GypMsl

2.BBICOKas YMCTOTA KUCIOPOAa

3.yMeHBIIIEHHE THaMeTpa coruia (GypMEI

7) Kakoe BiusiHAE OKa3bIBAIOT HA XOJ BBIMIABKU CTAIH ITy3bIPEKH YTapHOTO rasa, 00pasyrolirecs Npy OKHUCICHHH yriaepoaa?
1.crI0cOOCTBYIOT YAQJICHUIO PACTBOPEHHBIX IA30B

2.criocOOCTBYIOT yIaJ€HHUIO HEMETAIUTHYECKUX BKITIOUYCHHUH

3.cIoco0CTBYIOT OXJIaXICHUIO BAHHBI METaIIa

8) B 4em 3akirouaeTcs OTpHIATEIFHOE 3HAYCHHUE IIDTAKOB B CTANICTIABIIIEHOM MPON3BOACTBE?
1.pa3pymaromem IeicTBUN Ha PYTEPOBKY

2.yBeIMUYEHUU TIOTEPH MOJIE3HBIX IpUMecei

3.yBEIMUYEHUHU TIOTEPH XKeme3a




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kpurepun orieHK1 0TBETOB Ha KOJUIOKBHYME U 9K3aMeHe, IPOBOJIUMBIX B YCTHOH (opme:

Onenka «OTINYHOY» CTaBUTCS, €CITH HA TEOPETUYECKHE BOIPOCHI AaHBI Pa3BEPHYThIE OTBETHI, IPUBEAEHBI COOTBETCTBYIOILUE
CXEMBI, PUCYHKH U T.J., IPABHIIBHO pelieHa 3anaua. OOy4aronuiicss XOpoIIo OpHEHTHPYETCs B MaTepHaie, BlaJeeT
TEPMHHOJIOTHEH, IPUBOANT IIPUMEPEI, 00OCHOBBIBACT, AHAM3UPYET, BHICKA3BIBAECT CBOIO TOUKY 3PEHUS 110 aHATN3HUPYEMBIM
SBJIEHUSAM U TIpOIleccaM, MPaBUIBHO MPHMEHSAET MOTyUeHHBIC 3HAHUS NIPU PEIICHUH MPaKTHUeCKUX 3a1a4. OTBETH! H3IararoTcs
cBOOO/IHO, YBEPEHHO 0€3 UCIIONB30BaHHS JINCTa YCTHOTO OIpoca.

Ouenka «X0pomLIo» CTaBUTCSI, €CIIH 00a TEOPETHIECKHX BOIIPOCA B IIEIIOM PACKPBITHI, HO U3JI0XKEHBI HE OCTATOYHO MOIHO. 3a/1a9a
pemrena. JIn6o Ha TeopeTHUECKHEe BOIPOCH! JaHBI Pa3BEPHYTHIE OTBETHI, HO HOIMYIICHBI OIUOKY MIPH PEIICHUH 3aJa9H.

OreHka «Y ZOBIETBOPUTENBHOY» CTABUTCSA, €CIIM HA TEOPETHYECKUE BOIPOCH! JaHbI 00LIHE HEMONHbIe 0TBeThl. O0yuatomuiics c1abo
OPHEHTHPYETCS B MaTepHale, He MOKET pellaTh 3aa4d, He MOXKET MPUBECTH MPUMEp, HE MOXKET aHATU3HUPOBATh 1 0OOCHOBHIBATD.

Onenka «HeynoBneTBopuTeNnbHO» CTAaBUTCS, €CIIHM HE PElleHa 3a/ja4ya U IPaBUIbHBIA OTBET HE JIaH HU Ha OJIUH BOIIPOC.
OO0yuaromiuiicsi B MaTepuale TUCUUTUIMHBI TPAKTHUYECKU HE OPUEHTUPYETCS, T.€. He MOXKET J1aTh Jake OOLINX CBEACHUII MO

BOIIPOCY.

Kpurepun orieHKN Ha KOIIOKBHYME M K3aMEHe, IPOBOIUMBIX B AUCTAaHIIMOHHOH (opme B LMS Moodle
90 < IIponeHT BepHbIX O0TBETOB < 100 - OTIIMYHO

75 < IlponeHT BepHbIX O0TBETOB < 90 - XOpoI1IO

60 < IIponeHT BEpHBIX OTBETOB < 75 — yJIOBIETBOPUTEILHO

ITpu oreHKEe KOHTPOIBHBIX PAOOT MCIONB3yeTCsl OMHApHAsI CHCTEMa, KOTOPast IPEIyCMaTPUBACT CICAYIONIHE PE3YIbTaThl U

KPUTCPHUU OLICHUBAHMUS:

"3a4TeH0" - KOHTPOJbHAs paboTa BEIIOIHEHA B yCTAHOBICHHBIM CPOK C UCIIOIB30BAHUEM PEKOMEHAAINH IPENOAaBaTes;
MPABHJIBHO BBITIOJHEH pacyeT BeeX MapaMeTpoB WK JOMYIIEHO He 0oJiee OHOrO HeJO0UeTa; ClIeNIaHbl BBIBOAKI,
"He 3a4TeHO" - paboTa HE COOTBETCTBYET OOJBINMHCTBY NMPEIBSIBISEMbBIX TPEOOBAHU MPEMOIaBATENS;, PACUEThI MApPaMETPOB

TPOBENICHEI C TPYOBIMH OIMIMOKAMH; OTCYTCTBYIOT BBIBOABI IO paboTe.

I[J'Iﬂ MOJIYUCHHUA 3a4€Ta C OIICHKOM B 5 CEMECTPE IO JUCHUITIMHE HCO6XOZ[I/IMO BBITIOJIHCHUEC CIICAYIOIINX ycnOBHfIZ

1. Cnaua KONJIOKBHYMa Ha OTMETKY HE HUXKE "yJIOBIETBOPUTEIBHO";

2. Coaga KOHTPOIBHOH pabOTHI, MMEIOIIEH OTMETKY "3a4TeHO0".

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

BubGnuorexa

W3nmaTensCcTBO, TOM, 371. aapec

JI1.1 |Kynpun B.A.

Teopus u TexHONOTUA
MIPOM3BOICTBA CTANIH: Y YeOHUK
JUTS BY30B

M.: "Mup", 000 "Usnarenscreo ACT",
2003,

JI1.2 | B.I'. BockoOOHHUKOB,
B.A. Kynpun, AM.
Skyure

OOmas MeTamTyprust: Y4eOHHK
st BY3oB

M.: UKL «Akagemkamray, 2005,

6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENHU

3arnaBue

Bubauoreka

M3parenscTBo, roxa, 3i1. agpec

JI2.1 |E.®. Berman, b.H.
Kepedun.
A.H.IToxBucHeB u ap.;
on pexn. 10.C.
Ochun

Merannyprus yyryHa:
VYuebHuk

M.: Akagemkuura, 2004,

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBo, roa, 3i1. axpec

JI3.1 |Bparxosckuii E.B.,
IITamoBanos A.H.

Ananus 3¢ GeKTHBHOCTH
paboThI TOMEHHOM eYH:
MeTtonudeckue ykazaHus s
BBITIOJTHEHUST KOHTPOJILHON
paboThl/IOMaIIHEro 3aJaHus

H® HUTY «MHCuC», 2016,
http://elibrary.misis.ru/action.php?

kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=12124

JI3.2 |IamoBanoB A.H.,
Kynunumna H.T'.

Merannypruueckue
TexHoyoruu: JIabopaTopHEIi
MPaKTUKYM

Hosotpounk: HO HUTY "MUCuC",
2020, http://elibrary.misis.ru/




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec

JI3.3 [Ianmosanos A.H., Meramnypruyeckue Hosorpourk: HO HUTY "MUCuC",
Kynurmna H.T'. TEXHOJIOTMHU: MeToIuuecKue 2020, http://elibrary.misis.ru/
YKa3aHUs U1 TIPOBEICHUS
MPaKTUYECKHUX 3aHATUI

JI3.4 |anosanos A.H. ITpoexTupoBaHuEe CTAIBLHOTO Hosorpourk: HO HUTY "MUCuC",
ciuTka: Meroaudeckue 2020, http://elibrary.misis.ru/
YKa3aHHS 110 BBIIIOJHEHHIO
JOMAIITHEro 3a{aHust /
KOHTPOIBOHOH paboOThI

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TETIeKOMMYHUKAIMOHHOI ceTH « UHTepHET»

D31 |H® HUTY MUCuC www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
33 | Poccuiickas HayuHas 37eKTpOHHAS OMOIHOTEKA www.elibrary.ru
24 |HOb HUTY "MUCuC" www.elibrary.misis.ru

6.3 IlepeueHb MporpaMMHOro odecneyeHus

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 | AutuBupyc Kaspersky Endpoint Security ans 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.3 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition

I1.4 | Hepa3spsiBHas pa3nuBKa cTaau

6.4. IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHauienue

211 VYuebnas  ayamropus i 3aHATHH | Kommekt yueOHOM Mebenn Ha 44 mMecT i oOydarommxc,
JIEKITHOHHOTO THIIA, MpakTUYecKuX | 1  cTauoHAapHBIH KOMIBIOTEp Ui MpenojaBaTels ¢
3aHATHI BBIXOJIOM B HHTEPHET, NPOSKTOp, 3KPaH HACTCHHBIA, JOCKa

ayUTOpHAs MeJIoBas, BeO Kamepa, KOJIOHKH,
muneHsnonHele  mporpammel - MS  Office, MS  Teams,
antuBupyc Dr.Web.

211 VYuebnas  ayaumropus g 3aHATHH | Kommext yueGHOM MebGenn Ha 44 MecT i oOydarommxc,
JICKIIMOHHOTO THUIIA, NpaKTHYCCKUX | |  CTalMOHAPHBIA KOMIBIOTEP ATl MPEMoJaBaTeis C
3aHATHI BBIXOJIOM B HHTEPHET, NPOEKTOp, SKpPaH HACTCHHBIA, JOCKa

ayJUTOpHAas MeJoBas, BeO Kamepa, KOJIOHKH,
muneH3uoHHsle  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

217 VYuebnas nabopaTopus KommnekT y4ue6HO# mebenu Ha 10 mMecT At oOyyaromuxcs,

MeTaTHYCCKUI CTCHJ, CTeTax oz 00pasIbI

JOMCHHOT'O [I€Xa, MAKET MapTCHOBCKOT'O II€Xa.

900*500%2000, Bechl NabopaTOpHBICE TEXHUYECKHE, MAaKET

217a VYueOHas mabopaTopus KomrurekT yaeOHO# Mebenn Ha 10 MecT U1 00ydYaromuxcs,

JAOMCHHOI'O 1I€Xa, MaKE€T MapTCHOBCKOI'O 1I€Xa.

MeTaTTHIEeCKUH CTEHT, CTeTax 3 (00 00pas3Is!
900*500*2000, Beckl nabopaTOpHbIe TEXHUYECKHE, MaKeT

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCA

OcBoeHHUE TUCHUIUTIHBI IPEAToNaraeT Kak IIpoBeJeHIE TPaIUIHOHHBIX ayJUTOPHBIX 3aHATHH, TaK U paboTy B JJICKTPOHHON
nHpopmarmorHo-o6pazoBarensHON cpene HUTY «MUCHCy (OQMOC), 9acTbio KOTOPOH HEMOCPEACTBEHHO IIPeHA3HAUYCHHOMN IS
OCYIIECTBIECHHUS 00pa30BaTEIFHOTO MpoIiecca ABIseTCs DIeKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS Moodle.

PexomeHmaImy 1Mo ycrenHoMy 0OCBOSHHIO Kypca B TPaJIUIIHOHHOH (opMme.

Jl1s1 yCTIenHOro yCBOCHHUS TEOPETHIECKOTr0 MaTepraia Heo0OX0IMMO PEry IsIpHO ITOCEIaTh JICKIINH, IePEIUTHIBATE JICKIIMOHHBIH
MaTepua, 3HaUUTeNbHOe BHIMAHHE yAeNITh CAMOCTOSTEIbHOMY H3Y4UE€HHIO NUCLUTLIHHBL

ITporpamMMa IUCHMILIMHBI BKJIIOYAET JICKIIMOHHbIE, IPAKTUUECKIE 3aHATHS U BBIIOTHEHNE KOHTPOJIBHOM paboTHI.

ITonroToBka k 3K3aMeHy 10 AUCLUILIMHE 3aK/II0UAeTCsA B U3YUEHUHN TEOPETUUECKOr0 MaTepraa 10 KOHCIIEKTaM JIEKIUH,
UCTOYHHMKAM OCHOBHOH U JJOIOIHUTEIBHOM JINTEPATYPBI.

Yr0o0OBI BaM OBLIO HHTEPECHEE M3YyYaTh METALTYPrHYECKHE JUCIUIUIMHBL, TIPOCIEKUBATh UX B3aMOCBS3b C BalleH
CTIEIHATBHOCTHIO, HEOOXOANMO ITOCTOSHHO PACIIHPSTH CBOH KPyro3op, B 4eM OOJIBIIYIO IIOMOIIb MOXKET OKa3aTh MEPHOIIMIecKas
nuTeparypa: xKypHaisl «3BecTus By30B. UepHast MeTauTyprusy, «Metamtypr» u «CTaiby.

PexoMeHmaImy Mo 0CBOCHHIO TUCIUILIMHEI B TUCTAaHIIMOHHON (popMe TTOCPEICTBOM IIEKTPOHHOH HH(OPMAIIOHHO-
obpazoBarenbHoi cpensl HUTY «MUCHCy (OUOC), 4acThio KOTOPOI HEMOCPEACTBEHHO MPEHa3HAYSHHOH JUTsl OCYIIECTBICHUS




00pa30BaTeNnpHOro Iporiecca ABseTcs DIeKTPOHHEIN 00pa3oBaTenbHbIi pecypc LMS Moodle.

LMS Moodle ncnonb3yercst IpeuMyIIeCTBEHHO AJIsi aCHHXPOHHOTO B3aUMOJICHCTBHS MEXKly Y4aCTHHKaMU 00pa30BaTeIbHOTO
mporiecca MocpencTBoM ceTH «IHTepHeT».

Uto0bI 3 GEeKTHBHO NCTIONB30BaTh BO3MOXKHOCTH LMS Moodle, a COOTBETCTBEHHO M YCIIEIIHO OCBOUTH AUCIUILINHY, HYKHO:

1) 3aperucTpupoBaThcs Ha Kypc, Ul Uero cleayeT NepeiiTy o CChUIKE, BBIIaBaeMOi COTPYIHHKAMH JeKaHaTa UK
nperopasarenaeM. JIOTHH 1 Tapob JUIst pETHCTPALMU U paboTe ¢ KypCOM COBIAJaeT C JIOTMHOM M apoJieM OT JIMYHOTO KaOnHeTa
HUTY MUCHUC;

2) 03HAKOMHUTBCA C COAEPHKAHUEM Kypca, BOIPOCAMH JUI CAMOCTOSITENBHOM MOATOTOBKH, YCIOBUSMHU JOITyCKa K aTTECTALIUH,
(hopMoii TPOMEKYTOUHOM aTTecTalyy (3a4eT/3K3aMeH), KpUTEPUSIMU OLICHUBAHUS U IP.;

3) 3aX0Ag B COOTBETCTBYIOIINE Pa3Zeibl H3y4daTh yIeOHbBIE MaTeprallbl, pa3MeIleHHBIE ITperoiaBarelieM. B T.4. moip30BaThecs
JUTEpaTypoit, pEKOMEHJOBAaHHOII IIPEroiaBaTesieM, IePexXos 0 CChUIKAM;

4) 03HaKOMMTBCS C COJEepIKaHUEeM 3a/1aHHs K MCbMEHHOM paboTe, CPOKaMHU CIauH, KPUTEPHAMH OLIEHKU. B ycTaHOBIEHHBIE CPOKU
BBITIOJHUTE paboTY(bl), TOATPY3UTH 31€Ch JKe AT IpoBepKu. Ecii paboTa conepskKUT puCyHKH, GOPMYIIBL, TO C LIENbI0 COXPAaHEHHS
(hopMaTHpOBAaHUS ee Hy KHO IOATrpyxaTh B pdf ¢opmare.

Pabora, moarpy>xaemas A7l IPOBEPKH, TOJKHA:

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

- OBITH O()OpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

IIpenonaBarens B TeYEHHE YCTAHOBICHHOIO CpoKa (He Ooree AecATH JHEH) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTapHIX K
3aJaHHIO PELieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn HamM4IHuuy B pelieH3nn
3aMedYaHni 1 peKOMEHIalNii, Hy>KHO BHECTH IIONIPABKU B pabOTy, HOATPY3NUTH €€ 3aHOBO IS IIOBTOPHON MpoBepKH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTeIeM BO3MOXKHOCTD IIOJATPY3UTh pabOoTy OCTaeTcs, HO CHCTEMa BHIBOJHUT COOOIIEHHE O HapyLIeHH! CpokoB. [1o
OKOHYaHUH CEMECTpa IOATPY3UTh PabOTy HE MONTyIHTCS;

5) mpoWTH TECTOBBIE 3aJaHMUS, OCBOMB COOTBETCTBYIOIIMH MaTepHal, pa3MEIIeHHbIH B pyOpuke « Momynmy;

6)» OTCIIEeKUBATH CBOIO YCIIEBAEMOCTh;

7) unTaTh OOBABICHHS, Pa3MEIIAEMbIE TIPENOIaBaTENEM, JaBaTh OOPATHYIO CBS3b;

8) cozmaBaTh 00CY)KIECHHS U y4acTBOBATh B HUX (00CY)KIAIOTCS OOIIIIE MOMEHTEI, BEI3BIBAIOIIME BOIIPOCH y OOJIBIIMHCTBA TPYIIIIE).
JanHas pyOpuka Takke MOXeT ObITh HCIIOJIB30BaHA AT B3aHMHOI IIPOBEPKU;

9)IposBIATH PETYIAPHYIO aKTUBHOCTb Ha Kypce.

[TpernMymIIeCTBEHHO 111 CHHXPOHHOT'O B3aMMOEHCTBHUS MEXKTy yJaCTHHKaMH 00pa30BaTENbHOro Mpolecca MOCPEICTBOM CETH
«MHTepHeT» HCIoNB3yeTcs cucreMa BuaeokoHpeperncss3u Microsoft Teams (MS Teams) nnn Zoom. BapuaHT mcnons3yemMoit
cucremsl BKC yka3piBaet npenofaBaTtens. UToOb! MOTHOLIEHHO UCIIONB30BATh €0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH MPUIIOXKEHHE
BKC Ha nepcoHanbHbIH KoMIbroTep n/ui tenedon. CTapocTam HyKHO co3aaTh rpyniy B MS Teams wimy omy4uTsb
HIeHTH(HUKAIMOHHBINH HOMep KoHdepeHnnu B Zoom. Cuctema BKC no3Bosser:

- CIIyIIaTh JICKIUY;

- paboTaTh Ha MPaKTUYECKUX 3aHATHUIX;

- OBITH Ha CBSI3M C ITPEIo/IaBaTelieM, 3a/1aBasi eMy BOIPOCHI HJIM OTBEYAasl Ha €r0 BOIIPOCHI B OOIIEM JaTe.

[Ipu npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCEra padoTaTh ¢ BKIIOYEHHOW KaMepOoH.
HckntodeHne — ecity MpernoiaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmnuMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIETI0BbIE (DOTO.




