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coserom ®I'AOY BO HUTY "MUCuC" B cocrase coorserctyromeit OITOIT BO 30.11.2021, mpotoxoin Ne 35

VYrepxaena B cocrase OIIOIT BO:
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30.11.2021, mporokoin Ne 35

Pabouas nporpamMma ogo0peHa Ha 3aceJaHUH

Kadeapa meranayprudecknx texHosoruii u ooopynosanusi (Hoporponuxuii ¢pusmnas)

[Tporoxon ot 28.06.2022 r., Nel1

PyxoBonurens nonpasaenenus K.T.H.,401eHT, [llanoBanos A.H.



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, 06CCH€‘II/IB8.IOH_II/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 |O0paboTKa METAJIIOB AaBICHUEM

2.2.2 | CrenualibHBIE CTAJIN

223 Teopus ¥ TEXHOJIOTHS TPOU3BOICTBA CTAIIN

2.2.4 | DneKkTpoMeTaTyprus CTaau U (peppoCIiiIiaBoB

2.2.5 | ABTOMaTH3aIUs METALTYyPrHYECKOTO TPOU3BOCTBA

2.2.6 | O6opynoBaHue ariaogOMEHHOTO M CTAJICIIABUIIBHOTO TIPOU3BOJICTB

2.2.7 |IoaroToBka K mpoIeaype 3alIUThI 1 3aIIUTa BHITYCKHOH KBaTH(PUKAIIMOHHON PabOThI

2.2.8 | Teopus v TEXHOJIOTHUS PA3IUBKH CTAIH

2.2.9 | OcHOBBI CTaJEIUIaBUIBHOTO POU3BOICTBA

2.2.10 | CoBpeMeHHbIE METOMBI MOTYYEHHUS BHICOKOKAYECTBEHHBIX CTaJel U CILIaBOB

2.2.11 |Teopus u TEXHOIOTHUS MEPETIIABHBIX MPOIIECCOB

2.2.12 |IIpoexTHpoBaHHE CTANCIIABUIBHBIX U JOMEHHBIX LIEXOB

2.2.13 | Pa3nuBKa ¥ KpUCTAJUIU3ALMS CTAIH

3. PE3YJIBTATBI OBYUYEHUMA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMITIETEHIIUSIMU

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

3HaThb:

TIK-5-31 IIpuHIMIBI OCHOBHBIX TEXHOJIOIMYECKUX MIPOLIECCOB IIPOU3BOICTBA YEPHBIX METAILIOB

MK-3: CnocodeH OCYHIECTBJIATH U 000CHOBBIBAThH Bl)lﬁop 060py[[01;aﬂml AJId peajJau3alvi TEXHOJOTrMY€eCKHUX NMpoueccoB
MOJIY4€HHS Y€PHBIX METAJJI0B, OCYIHECTBJIATH €r0 IKCILIyaTaluio

3HaTh:

[1K-3-31 OcHOBHOE TEXHOIOTHYECKOEe 000pYJOBaHUE AT IPOU3BOJCTBA YEPHBIX METANJIOB U CILIABOB

OIIK-6: Cnoco6en npuHIMATH 000CHOBAHHbIE TEXHUYECKHE PelleHHs B MPOo¢ecCHOHAILHOM 1esITeIbHOCTH, BHIONPATh
3¢ (peKTHBHBIE H §e30NacCHbIe TEXHHYECKHE CPEICTBA U TeXHOJIOTHH

3HaTh:

OIIK-6-31 [TpuHIUIBI OCHOBHBIX METAITYPrU4eCKUX MPOLIECCOB MOJYUYEHHUS CTAJH U CILJIaBOB, yCTPOICTBa M 000pYyJOBaHHE ISt
uxX
OCYILECTBICHHUS.

ITIK-5: Cnioco0eH onpeensiTb TEXHUKO-3KOHOMUYECKHUE IOKA3aTe/ U NPOLECCOB MOJIy4eHHs] YePHbIX METAJVIOB, IPOBOAUTH
a”Haau3 3G PeKTUBHOCTH TeXHOJOTHYECKHX MPOIeCCOB MPOU3BOICTBA YePHBIX MeTAJLIIOB M Pa3padaThIBaTh MPeT0KeHH
10 X COBEPLIEHCTBOBAHMIO

YMmerb:




[IK-5-¥1 Ilpou3sBecTH 3KOHOMUYIECKHUH aHAIN3 MPOLECCOB MPOU3BOACTBA YEPHBIX METALIOB

ITK-3: Cnioco0eH ocyLecTBJIATH H 000CHOBBIBATH BHIOOP 000pYyA0BaHUs /15l peaju3aluy TeXHOJIOrM4ecKuX NMpoleccoB
MOJIy4eHHs] YePHBIX METAI0B, OCYIIECTBJIATH €ro IKCINIyaTALHIO

YMmerb:

[IK-3-¥1 ITonumate xapakTepHbIe 0COOCHHOCTH COBPEMEHHOT'O TaIla Pa3BUTHS OTCUCCTBECHHON METAILTYpruu

OIIK-6: Cnioco0eH NpuHUMATH 000CHOBAHHbIE TEXHUYECKHE PelleHusI B MPo(deccuoHaTbHOI 1esiTeIbHOCTH, BLIOUPATH
3¢ pexTUBHBIE U (e30NaCHbIEe TEXHUYECKHE CPEACTBA M TEXHOJIOTHHU

Ymern:

OIIK-6-Y 1 I[IpuHAMATh TEXHOJOTHICCKUE PEIICHHS, TIO3BOJIIOIINE UCTIONB30BaTh OE30TXOIHBIE U pecypcocOeperarorue,
9KOJIOTMYECKH 00OCHOBAHHBIE TEXHOJIOTHH METAIUTYPIHYECKOTO TPON3BOJICTBA

IIK-5: Cnioco6eH onpenejsiTb TEXHUKO-3KOHOMUYECKHE MOKA3aTeIU NPOLEcCoB NMOJy4YeHUs YePHbIX MeTAJI0B, IPOBOIUTH
aHaJn3 3G PEeKTUBHOCTH TEXHOJIOTMYECKHUX MPOIECCOB MPOU3BOACTBA YEPHBIX MeTAJJIOB H pa3padaThiBaTh MpPeIJI0KeHus!
10 UX COBEPIIEHCTBOBAHUIO

Baanernb:

[IK-5-B1 HaBsikamu onpeneneHust 3 GpeKTHBHOCTH peaTn3alii TEXHOIOTHIECKIX MIPOIECCOB IPOU3BOACTBA YEPHBIX METAILIOB

ITK-3: CnocobeH ocymiecTBJISTH U 000CHOBBLIBATH BHIOOP 000PYI0BAHUS VISl PeaTn3aluH TeXHOJIOTHYeCKHX MPOIEcCcoB
MOJIy4eHHsI YePHBIX METAI0B, OCYIIECTBJIATH €ro IKCINIyaTALHIO

Baagern:

IIK-3-B1 HaBrikamu conoctasieHus 3pPpeKTUBHOCTH TEXHOIOTUIECKUX MTPOLIECCOB IPOU3BOJICTBA YEPHBIX METAIIIOB

OIIK-6: CriocodeH NpuHUMATH 000CHOBAHHbIE TEXHUYECKHE PelleHusl B MPodeccuoHATbHOI 1esiTeIbHOCTH, BLIOUPATH
3¢ dexTUBHBbIE U Oe30MaCHbIe TEXHUYECKHE CPEACTBA M TEXHOJOTHHU

Baaaernb:

OIIK-6-B1 HaBbikamu ypaBJIC€HUA TEXHOIOIMYCCKUMHU IPOLCCCaMU MMPOU3BOACTBA YEPHBIX METAJJIOB U CILIABOB

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinosn
3aHATHSA TeM /B 3aHATHS/ / Kype HHINKATOPHI H 31 sieMble
KOMIeTeHIHii pecypcbl padoThI
Pazgean 1. llIuxToBbie
MaTepUaJbl
MeTAJJIypru4ecKkoro
NPOU3BOACTBA H HX
MOATOTOBKA
1.1 TexHOMOrn4ecKre CXeMbl 5 8 OIIK-6-31 J.1 KM1
COBPEMEHHOIO OIIK-6-Y1 JI1.2J12.1
METaJLTypriu4ecKoro OIIK-6-B1 IIK- | B1 32 53 B4
MIPOM3BO/ICTBA. 5-31 [IK-5-V1
KenesopynHsle MaTepuasl u IIK-5-B1 IIK-3
HUX MOATOTOBKA K JOMEHHOM -31 [IK-3-V1
rutaBke /JIex/ [1K-3-B1
1.2 Tommeo 5 8 OIIK-6-31 JI1.2J12.1 KM1
METaJULypruuecKoro OIIK-6-Y1 012223354
MIPOU3BOACTBA. OIIK-6-B1 IIK-
[TpousBoacTBo 5-31 [IK-5-V1
METaJLTypru4ecKoro [IK-5-B1 IIK-3
Kokca /Jlex/ -31 [IK-3-V1
[IK-3-B1
1.3 Ornpenenenue 5 2 OIIK-6-31 JI1.2J13.3 o ¢opme KM1
MHHEPAJIOrMYECKOro THIIA OIIK-6-Y1 01392323 54 | "Texnonoruu
JKEJIE3HBIX PYA U OIIK-6-B1 IIK- IPOOJIEMHOTO
nokazarenei 3 HeKTUBHOCTH 5-31 IIK-5-VY1 o0yuenus"
oboramenus /T1p/ [IK-5-B1 IIK-3
-31 IIK-3-V1
[K-3-Bl




1.4

Pacuer nokazarenei
arJioMepalu KeJne30pyAHbIX
Marepuainos /IIp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 1IK-3-V1
[1IK-3-B1

JI1.2J13.3
013233 54

o opme
"TexHONorun
IPOOJIEMHOTO

oOyuenus"

KM1

1.5

Orpenienenne OCHOBHBIX
nokasareJeil IpOM3BO/ICTBA
okarebimeit /TTp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-V1
[IK-3-B1

JI1.2J13.3
013233 54

o opme
"TexHONOrun
POOJIEMHOTO

oOyueHus"

KM1

1.6

KonTpomnsHas pabora
Nel MIp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-V1
I1K-3-B1

KMI1

1.7

Arnomepanus
XKeJIe30pyAHoro chIpbs /J1ab/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
[IK-5-B1 IIK-3
-31 IIK-3-V1
IK-3-B1

JI1.2J13.2
01 52 33 54

o ¢opme
"I'pynnoBas
pabora"

KM1

P4

1.8

TexHomorus Npou3BoICTBA
okarbliieii /J1ab/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 [IK-3-V1
I1IK-3-B1

JI1.2J13.2
013233 54

o ¢opme
"I'pynmoBas
pabota"

KM1

P5

1.9

OborarmieHne >KeNe3HbIX Pya
MarHuTHON
cenaparnweii. /J1a6/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IK-5-B1 IIK-3
-31 TIK-3-VY1
I1IK-3-B1

JI1.2J13.2
013233 54

o ¢opme
"I'pynmoBast
pabota"

KM1

P3

1.10

[Monroroska x
1a00paTOPHBIM
3ausatusm /Cp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-VY1
I1K-3-B1

JI1.2J13.2
24

P3,P4.P
5

[ToaroroBka K KOHTPOJILHOM
pabote Nel /Cp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
[IK-5-B1 IIK-3
-31 TIK-3-V1
I1K-3-B1

JI1.2J12.1J13.
2JI3.3
0132 33 54

KM1

Paznen 2. JlomeHnnoe
TPOU3BOJCTBO

2.1

BrimnaBka uyryHa B
JTOMEHHBIX nevax /JIek/

10

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-VY1
I1K-3-B1

JI1.2J12.1
0132 33 54

KM2




2.2

ITokazaTenu qoMeHHOMN
IJIABKU M TEPCTICKTHBBI
Pa3BUTHS JOMEHHOT'O
npon3BojcTBa /JIek/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 1IK-3-V1
[1IK-3-B1

JI1.2J12.1
013233 54

KM2

23

Boccranosnenue xenesa u
ropeHue TOILTHBA B
noMeHHo# nieun /T1p/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-V1
[IK-3-B1

JI1.2J13.3
013233 54

KM2

2.4

Pacuer pacripeneneHus cepsl
MEXTy IyTyHOM H
uutaxoM /Ip/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-V1
I1K-3-B1

JI1.2J13.3
0102093 54

KM2

2.5

HayrnepokuBanue sxenesa u
obpasoBanue uyryHa /I1p/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
[IK-5-B1 IIK-3
-31 IIK-3-V1
IK-3-B1

JI1.2J13.3
01 52 33 54

KM2

2.6

PacueT OCHOBHBIX TEXHUKO-
SKOHOMHYECCKHUX MOKa3aTeack
noMeHHoro niporecca /TTp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 [IK-3-V1
I1IK-3-B1

JI1.2J13.3
013233 54

KM2

2.7

KonTponsHas paborta
Ne2 /TIp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IK-5-B1 IIK-3
-31 TIK-3-VY1
I1IK-3-B1

KM2

2.8

W3yuenue npoueccos cxona
MIUXTOBBIX MaTCpraJIOB Ha
MOJIENHU TOMEHHON

neyn /J1a6/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-VY1
I1K-3-B1

JI1.2713.2
0132 33 54

o opme
"I'pynmnoBast
pabota"

KM2

P6

2.9

[ToaroToBka k
71a00paTOPHBIM
3ausTusaM /Cp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
[IK-5-B1 IIK-3
-31 TIK-3-V1
I1K-3-B1

T11.2013.2
D4

KM2

P6

2.10

[ToaroroBka K KOHTPOIBHOU
pabote Ne2 /Cp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IK-5-B1 IIK-3
-31 IIK-3-V1
I1K-3-B1

JI1.2J13.2
JI3.3
0102093 54

KM2




2.11 BrInonHenne noMamHero 9 OIIK-6-31 JI1.2J13.1 KM2 P1
3amanus /Cp/ OIIK-6-Y1 2192033 54
OIIK-6-B1 IIK-
5-31 [IK-5-V1
[IK-5-B1 TIK-3
-31 [IK-3-V1
IK-3-B1
2.12  |TloaroroBka u crada 14 OIIK-6-31 JI1.2J12.1J13. KM3
nudGepeHInPOBAHHOTO OIIK-6-Y1 2J13.3
3ayera /Cp/ OIIK-6-B1 IIK- | D1 52 33 B4
5-31 [1K-5-V1
[K-5-B1 MK-3
-31 TIK-3-V1
TK-3-B1
Pa3gen 3. Beinuiapka cranu
3.1 CriocoObI BBITIJIABKH CTAITH. 8 OIIK-6-31 JIT.1 JI1.2 KM4
OCHOBHBIE peakuu OIIK-6-Y1 012223354
CTajerIaBUIbHBIX OIIK-6-B1 IIK-
nporieccos /JIex/ 5-31 TIK-5-VY1
[K-5-B1 IK-3
-31 [IK-3-V1
I1K-3-B1
32 Konseprepnoe u 8 OIIK-6-31 JIT.1 JI1.2 KM4
MapTEHOBCKOE IPOU3BOJCTBO OIIK-6-Y1 01 92 23 B4
cranu. Bueneunas o6paboTka OIIK-6-B1 IIK-
cranu /Jlex/ 5-31 IIK-5-VY1
[IK-5-B1 IIK-3
-31 [IK-3-V1
I1K-3-B1
33 Pacuer oxucnenus npumeceit 2 OIIK-6-31 J1.1 KM4
METAJUTOIIUXTHI TIPU OIIK-6-Y1 JI1.2J13.3
OKHCIIUTEIBHOM OIIK-6-B1 IIK- | B1 32 53 B4
paduaupoBanuu /T1p/ 5-31 [IK-5-V1
[IK-5-B1 TIK-3
-31 [IK-3-VY1
IK-3-Bl
34 Pacuer pacxona ¢mrocoB mist 2 OIIK-6-31 J.1 KM4
HaBeJleHHs IJ1aKa TpedyeMoi OIIK-6-Y1 JI1.2J13.3
ocHoBHoctH /Ip/ OIIK-6-B1 IIK- | D1 352 33 B4
5-31 [1K-5-V1
IIK-5-B1 TIK-3
-31 IIK-3-V1
TK-3-B1
35 Pacuer pacxona 2 OIIK-6-31 J.1 KM4
(heppocIuaBoB ISt OIIK-6-Y1 JI1.2J13.3
PACKHUCIICHUS U JICTHPOBAHHSI OIIK-6-B1 IIK- | B1 32 53 B4
crammu /TIp/ 5-31 TIK-5-Y1
[K-5-B1 MK-3
-31 [IK-3-V1
I1K-3-B1
3.6 KontponbHas padoTa 1 OIIK-6-31 KM4
Ne3 Mlp/ OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-Y1
[K-5-B1 IK-3
-31 [IK-3-V1
I1K-3-B1
3.7 Nzyuenue nporiecca 4 OIIK-6-31 J.1 KM4 P7
B3aUMOJEHCTBUS OIIK-6-Y1 JI1.2J13.2
KHUCJIOPOJHOM CTPYH C OIIK-6-B1 IIK- | ©1 92 33 54
JKUIKOH BaHHOM /J1a0/ 5-31 [IK-5-VY1
[IK-5-B1 IIK-3
-31 IIK-3-V1

IIK-3-B1




3.8 W3yueHne KOHCTPYKUUU U 4 OIIK-6-31 J1.1 KM5 P8
MPUHIIMIIA JCHCTBUS OIIK-6-Y1 JI1.2J13.2
MapTeHOBCKOI1 reun /J1ab/ OIIK-6-B1 IIK- | 21 92 23 B4
5-31 TIK-5-VY1
[IK-5-B1 TIK-3
-31 [IK-3-V1
IK-3-B1
3.9 [ToaroroBka k 2 OIIK-6-31 JI1.1 P7,P8
nabopaTOpHBIM OIIK-6-Y1 JI1.2J13.2
3ansaTusM /Cp/ OIIK-6-B1 I1IK- 24
5-31 TIK-5-VY1
[K-5-B1 MK-3
-31 TIK-3-V1
TK-3-B1
3.10 [IToaroroBka K KOHTPOJHHON 6 OIIK-6-31 JI1.1 KM4
pabote Ne3 /Cp/ OIIK-6-Y1 JI1.2J13.2
OIIK-6-B1 TIK- J3.3
5-31 IIK-5-Y1 | 5132233 54
[IK-5-B1 IK-3
-31 [IK-3-V1
IK-3-B1
Pa3nen 4. PaznuBka u
KPHCTAJJIH3ANNSA CTATU
4.1 OCHOBBI TEOpUH 10 OIIK-6-31 JIL.1J11.2 KM5
Kpuctannusauuu. Pa3znuska OIIK-6-Y1 D12223 54
CTaJId B U3JOXHUIBI /JIek/ OIIK-6-B1 IIK-
5-31 TIK-5-Y1
[K-5-B1 MK-3
-31 TIK-3-V1
[1K-3-B1
4.2 HenpeprsiBHas paznuBka 8 OIIK-6-31 JI1.1 J11.2 KM5
cramu /JIex/ OIIK-6-Y1 D12233 54
OIIK-6-B1 TIK-
5-31 [1K-5-Y1
[K-5-B1 IK-3
-31 [IK-3-V1
[1K-3-B1
4.3 Ornpenenenue 2 OIIK-6-31 JI1.1 KM5
IIPOJOJKUTENLHOCTH U OIIK-6-Y1 JI1.2J13.3
cpenHel cKopocTu OIIK-6-B1 TIK- | ©1 92 33 54
3aTBEpJEeBaHUs CIUTKA B 5-31 [IK-5-V1
3aBHCHUMOCTH OT CTETIEHU IIK-5-B1 TIK-3
packucnennocty cramu /IIp/ -31 I[IK-3-V1
I1K-3-B1
4.4 Pacuer ob6opynoBanus s 3 OIIK-6-31 J.1 KMS5
Pa3ITUBKU CTAJIH B OIIK-6-Y1 JI1.2J13.3
n3noxuus /TIp/ OIIK-6-B1 TIK- | D1 22 23 54
5-31 TIK-5-VY1
[IK-5-B1 TIK-3
-31 [IK-3-VY1
IK-3-Bl
4.5 Ornpenenexnue napameTpoB 2 OIIK-6-31 JI1.1 KM5
3aTBEpCBaHUS OIIK-6-Y1 JI1.2J13.3
HENpPEepbIBHOJIUTON 3arOTOBKH OIIK-6-B1 IIK- | B1 32 53 B4
B 3aBUCHMOCTH OT 5-31 [IK-5-Y1
KOHCTPYKTUBHBIX U [K-5-B1 MK-3
TEXHOJIOTMYECKUX -31 T[IK-3-V1
napameTpoB pasiuBku. /TIp/ TIK-3-B1
4.6 Ormpenenenue 2 OIIK-6-31 J.1 KMS5
MIPOJOKUTETBHOCTH OIIK-6-Y1 JI1.2J13.3
HENPEPBIBHOW pa3IMBKU OIIK-6-B1 IIK- | B1 32 53 B4
TIJIABKU 1 5-31 [IK-5-V1
MIPOU3BOAUTEIBHOCTH TIK-5-B1 T1K-3
MHJI3 /TIp/ -31 [IK-3-V1

I1K-3-B1




4.7 KonTpomnsHas pabota 6 1 OIIK-6-31 KM5
Ned Mlp/ OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 TIK-5-VY1
[IK-5-B1 IIK-3
-31 IIK-3-V1
IK-3-B1
4.8 UccnenoBanne mnHaMUKH 6 3 OIIK-6-31 JI1.1 KM5 P9
3aTBEpECBaHUs CTAIBHOTO OIIK-6-Y1 JI1.2J13.2
ciuTtka /J1a6/ OIIK-6-B1 IIK- | 51 92 323 B4
5-31 TIK-5-VY1
[K-5-B1 MK-3
-31 I[IK-3-V1
TK-3-B1
4.9 Uzyyenne ycagouHbIx 6 6 OIIK-6-31 JI1.1 KM5 P10
MIPOLIECCOB IIPU OIIK-6-Y1 JI1.2J13.2
KpHUcTajmu3anuu cranu /J1a6/ OIIK-6-B1 IIK- | B1 32 53 B4
5-31 IIK-5-V1
[IK-5-B1 IK-3
-31 [IK-3-V1
[IK-3-B1
4.10 |IloaroroBka k 6 4 OIIK-6-31 J.1 P10,P9
nab0opaTOPHBIM OIIK-6-Y1 JI1.2J13.2
3ansitusm /Cp/ OIIK-6-B1 IIK- 24
5-31 [IK-5-VY1
[K-5-B1 IK-3
-31 [IK-3-V1
[K-3-Bl
4.11 [MoaroroBka kK KOHTPOJBHOM 6 6 OIIK-6-31 JI1.1 KM5
pabdote Ned /Cp/ OIIK-6-Y1 JI1.2J13.2
OIIK-6-B1 IIK- J3.3
5-31 TIK-5-Y1 | D122 33 54
[IK-5-B1 IIK-3
-31 [IK-3-VY1
IK-3-Bl
4.12 | BeimonaHEeHUE JOMAIITHETO 6 12 OIIK-6-31 J1.1 P2
3amanus /Cp/ OIIK-6-Y1 JI1.2713.4
OIIK-6-B1 TIK- | D1 352 33 B4
5-31 TIK-5-VY1
[K-5-B1 MK-3
-31 IIK-3-V1
IK-3-B1
4.13 |TloaroroBka K 5K3aMeHY 10 6 19 OIIK-6-31 JI1.1 KM6
JUCLIUILINHE OIIK-6-Y1 JI1.2J12.1
"Meramtyprudeckue OIIK-6-B1 IIK- | B1 32 53 B4
texnonorun" /Cp/ 5-31 TIK-5-Y1
[K-5-B1 MK-3
-31 [IK-3-V1
[IK-3-B1
4.14 | DOx3amen /Cp/ 5 0 KM6
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTus (KOHTPOJIbHasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponbsaoe Tposepsempie
KM P WHIUKATOPBI Bonpock! 11 HOATOTOBKH

KOMITETCHITUH




KM1

KontponbHas
pabora 1

OIIK-6-31;011K-6-
V1;0I1K-6-B1;[TK-5
31TIK-5-Y 1;1IK-5-
B1;ITK-3-31;T1K-3-
V1;TIK-3-B1

Teopernueckue BOIIPOCH! K KOHTPOJIBHOH pabote Nel

1 Omnpenenenne pyapl. OCHOBHbIE MUHEPATOrHYECKHE THIIbI
KEJIE3HBIX Py U UX XapaKTEPUCTHKA.
2 Ilycras nopoja kene3HbIX pyl, OCHOBHOCTb. Ilone3Hble u

Bpe/IHBIE IPUMECH B JKENIE3HBIX py-laX. TpeOoBaHUS K JKEIE3HBIM
pyaam.

3 Jpobnenue xene3Hsix pya. CrocoObl U CXeMbI poOIIeHUs.
IokazaTenn 3¢phexkTUBHOCTH APOO-TICHUSL.

4 KOHCTpYKIMH OCHOBHBIX THIIOB JIPOOMIIOK M MapaMeTphbl UX
paboTEI.

5 W3menbyeHue mMarepuanoB. Arperarsl, IpUMEHIEMbIE AJIS
U3METbUYEHUS.

6 I'poxoueHue u knaccudukanys. OCHOBHBIE ITOKa3aTeIH
nporieccoB. [IpuHIUT paboThl TPOXO-TOB H CIIUPATHEHOTO
knaccudukaTopa.

7 O6orarienue xene3Hbix pya. CrocoOsl 00oramnieHus
KEJIe3HBIX PyI.

8 INokazaTtenn 3¢h(heKTUBHOCTH OOOTAIIEHNUS KETIE3HBIX PYA.
9 Oo6orarieHue Xene3HbX pyl cnoco0OM MPOMBIBKH:
CYIIHOCTb, OCHOBHBIE arperaTsl ¥ OKa3a-Tel UX paboThI.

10 I'paBUTAIIIOHHEIE METOABI OOOTAICHHUS: CYITHOCTB,
OCHOBHBIE arperaThl U MOKa3aTell ux pa-00THl.

11 O6orarenie MarHUTHOM cenaparued. CxemMa U MPUHIAT
paboThI GapabaHHOTO cenapaTopa ¢ BepxXHel 3arpy3Koi X THL.

12 OO0xur MUXTOBEIX MaTepuainoB. L{emn u TexHomorus
MarHeTH3UPYIOLIEro OOXKuUTa.

13 YepenHeHue Kene3HbIX pyJl: Lelb, CIOcO0bl U MOKa3aTenn
3G HEKTUBHOCTH.

14 OKycKOBaHHE KeNIe30PyTHBIX MAaTEpHAIOB: LEb U CIIOCOOBI
MPOBE/ICHHUSI.

15 CyurHocTs nporecca arjiomepanud. KoMnoHeHTHBIH cocTaB
arJIOMEepaIMOHHON MIMXTHI ¥ Tpe-00BaHUS K HEMY.

16 CyImHOCTh mpoliecca arioMepaund. TeXHOIorn4ecKre
orepanuy mporecca araoMeparmu.

17 Onucare npouece CIeKaHus arjioMepara. 30HbL,
obpasyromuecs B Mpolecce CIeKaHus.

18 Omnucatb (pU3NKO-XUMHUYECKUE MPOLIECCHI, MPOXOJIINE ITPU
CTIEKaHWH arjioMepara.

19 Omnmcats nponecc 00pa3oBaHUS TOTOBOIO arioMepara.
JlerkonnaBkue coeAMHEHHs, 00pa3yro-Iuecs B IpoLecce araoMepariH.
MuHepanornyeckuii coctas araomMepaTa.

20 [Ipouecc cniekanus arnomepaTta Ha KOHBeilepHOU
arjgoMeparoHHoi MamuHe. CxeMa arjaoMa-IIHHbL U JIEHTHI,
TEXHOJIOTHYECKUE OMEepaLuy MpoLecca araoMepalyH.

21 OCHOBHBIE TEXHUKO-3KOHOMHYECKUMH ITOKA3aTEIIMU
mporecca araoMepaIiy: IPOH3BOIU-TEIIFHOCTh arperara 1 KauecTBO
MOJIy4aeMoro araoMepara.

22 [Tpon3BoACTBO OKATHIMIEH KaK CIIOCO0 OKYCKOBaHHMS
TOHKOM3MEJIbUCHHBIX KOHIIEHTpaToB. O0IIas TEXHOJIOTHIEecKast cxeMa
MPOU3BOJICTBA OKaThIIIEH Ha (habpuke.

23 [InxTOBBIE MaTepUAalbl Ul MPOM3BOACTBA OKATHIIIEH U
TpeOoBaHMs K HUM. TEXHOJIOTHYECKHE OTIEPAINH ITOTYYCHHS CHIPBIX
OKaTHIIIeH U UX copepxaHue. TpeOoBaHMs K CHIPBIM OKATHIIIAM.

24 Onucath OCHOBHBIE 3Talbl MPOU3BOJACTBA OKaThiei. Lens u
CYIIHOCTb 00KHI'a CBIPBIX OKa-ThImeH. OnucaTh GU3NKO-XUMHIECKHE
TPEBpAIICHIUS IPOXOIAIINE IPH 00KHTE OKATHIIIEH.

25 Cxema KOHBEHEpHOI MaIIMHBI Ul 00KHUTra OKaTHIIICH.
TexHonoruueckue 30HbI KOHBEHEPHOIN MaIIMHBI A7 00)KUTa OKaThIIIei
U UX TIOKa3aTelny.

26 Onucarb MeTaJIIypruueckue CBOWCTBA oKaTbllield. CpaBHUTh
CBOICTBa aryioMepaTa 1 OKaThIILIEH.




KM2

KontponbHas
pabota 2

OIIK-6-31;011K-6-
V1;0I1K-6-B1;[TK-5
31TIK-5-Y 1;1IK-5-
B1;ITK-3-31;T1K-3-
V1;TIK-3-B1

Teoperuueckue BOIIPOCHI K KOHTPONBHOI paboTe No2

1 CTpyKTypa KJIaCCHYECKOr0 JBYXCTYIEHYATOr0 CIIoco0a
TPON3BOJICTBA YEPHBIX METAIIIOB.

2 OO6mas cxema TOMEHHOM IaBKH. OCHOBHBEIE OCOOEHHOCTH
JIOMEHHOT'O TIPOM3BOACTBA U €r0 HEIOCTATKH.

3 CyIHoCcTs JOMEHHOTO Mpon3BoacTBa. [Ipodminb moMeHHON
TI€YX ¥ OCHOBHBIE TIPOIIECCHI JIO-MEHHOH TIIaBKH.

4 Kokc. @yHKkMu Kokca B IOMEHHOH IuiaBke. TeXHOIOTUs
MIPOM3BOACTBA KOKCA M CTAJANUU MPO-1Iecca KOKCOBAHUSL.

5 Kokc. @yHknmu kokca B 1oMeHHOH 1utaBke. OCHOBHBIE
MOKAa3aTeNn KauecTBa KOKCa U UX CO-IIepKaHue.

6 JIBixkeHue ra3oB B JOMEHHOH meun. TpeGoBaHUs K
pacnpeeneHHIo Ia30B, U IPUUUHBI, IPE-ISTCTBYIOIINE PABHOMEPHOMY
pacmpeneneHrIo Ta30B 110 CEYECHHIO JOMEHHOM ITeun

7 ParnonansHOE pacnpeneneHue ra3oB U CIOCOOBI €ro
OLIEHKH. THIBI pacripeeseHns Ta30BbIX TOTOKOB I10 CEYEHHIO I1EYH.
I'a30mpoHNIIaEMOCTh ITMXTOBBIX MATEPUATIOB JOMEHHOH TIABKH.

8 pon3BoJcTBa. VICXOmHBIE MaTepHanbl U MPOLYKTHI

9 CxeMa mofayul MaTepHaloB B Ieyb U (OPMHUPOBAHHE
MOBEPXHOCTH 3aCHIIH.

10 ®akTophbl, BIUAIONINE HA paclipeelieHue MaTepuaioB Ha
KOJIOIIHUKE, MEXaHNU3M X BIUSHHUS.

11 JIBKeHHe MIUXTOBBIX MAaTe€pUaloB B JOMEHHOH MEYH.
ITpuauHET OITyCKaHMS IINXTHL.

12 AKTHBHBII BEC HMIMXTHI U CHUIIBI, IPEMATCTBYIOIINE

OITyCKAaHHUIO IIUXTOBBIX MaTepHajoB. [IBu-KeHHue MaTepHajoB B
HIDKHEH 4acTu TOMEHHOM meyu.

13 [Iporueccrl, mpoucxondiye B BEpXHEW YaCTH HIaXThl
JIOMEHHOM Ne4n: yJajaeHHe BIard 1 JIeTy-41X BEeIIecTB TOILTUBA,
pasnoxeHue KapOoHaTOB.

14 Onycarh NPUHLIUI N1OCIEN0BATENLHOCTH
BOCCTaHOBUTEINBHBIX IporieccoB A.A. baiikoBa Ha npumepe
BOCCTaHOBJIEHHS XkeJie3a. TeMnepaTypHble 30HbI BOCCTAaHOBIECHHS
JKeJe3a U3 OKCHJIOB.

15 DU3UKO-XUMHUUECKUE OCHOBBI BOCCTAHOBUTENIBHBIX
HpOLECcCOB. 3aBUCUMOCTh XUMHUYECKOTO CPOJICTBA IEMEHTOB K
KHUCJIOPOIy OT TeMIIepaTypbl. XUMHUUECKasi IPOYHOCTH OKCUAOB IOMEH-
HOM TIJTaBKH.

16 BoccraHoBneHHE OKCUIOB Kelle3a MOHOOKCUIOM YIIIEPOJa.
Kpussie paBHoBecus razoBbix cmeceit CO2 u CO ¢ okcugam xeses3a u
JKEJIE30M.

17 Boccranosnenne okcuaoB xkeneza BopopoaoM. Kpuseie
paBHOBecus ra3oBbix cMeceit H2 u H20map, CO2 u CO ¢ okcugamu
JKeJe3a U HKeIe30M.

18 BoccraHoBieHne OKCHIOB XkKele3a YIIepoIoM.
19 CpaBHeHHE NPSMOro U KOCBEHHOI'O BOCCTaHOBJICHHUS.
20 AICOPOIIMOHHO-aBTOKATAINTHYECKUI MEXaHU3M

BOCCTaHOBJICHHUS OKCHJIOB KeJe3a ra3aMu. BiHsiHIe pa3inaHbIX
(hakTOPOB HA CKOPOCTH BOCCTAHOBIICHHS

21 BoccranoBnenue kpemHusi, Mapranua u ¢ocdopa B
JTOMEHHOMH IEYH.

22 HayrnepokuBanue xese3a u 00pa3oBaHUE YyTyHA.

23 OO0pa3oBaHue IUIaKa M €ro cocTaB. BakHelmme cBoiicTBa
IJIAKOB.

24 Jecynbdyparys 9yryHa B JOMEHHON Te4H. Y CIOBHUS
yAaJieHUs cephl U3 YyTryHa.

25 [Iponeccrl B ropHe JOMEHHOM Medd. [1onpoOHO M3TOKHUTD

Hpoliece TOpeHus yriiepoja Kokca Ha Gpypmax, GopMupoBaHue n
mapaMeTpsl 30H HUPKYJLINH, TapaMeTpsl pypMEHHBIX ra30B.

26 [Ipoueccr! B ropHe qoMeHHOW nedn. OKHCIeHHE COCTaBHBIX
gacTell uyryHa B (JypMEHHBIX ouarax 1 UX IOBTOPHOE BOCCTAHOBJIECHHE
B FOpHE: CYHIHOCTb U MOCIEACTBHS

27 Crioco0bI HHTEHCH(HKAINH JOMEHHOTO TIPOIecca U UX
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JuddepeniupoBans
Bl 3a4eT

OIIK-6-31;011K-6-
V1;0I1K-6-B1;[TK-5
31;TIK-5-B1;TIK-3-
31;MIK-3-Y 1;[IK-3-
BI;[IK-5-Y1

TeopeTquCKHe BOIIPOCHI OK3aMCHAIITMOHHBIX OHMIIETOB:

1 Omnpenenenue pyabl. OCHOBHBIE MHHEPATIOTMYECKHIE THITBI
KETIe3HBIX Py U X XapakTepucTHKa. TpeOOBaHU K KEIC3HBIM PyIaM.
2 Jpobnenue xene3nHsix pyd. CrocoObl U cXeMbl JpoOIeHus.

TToxazarenu s dexTuBHOCTH ApobaeHns. KOHCTpYKIMN OCHOBHBIX
THIIOB JIPOOWIJIOK U TIapaMeTPhl X PabOTHL.

3 W3menbyeHue marepuanoB. ArperaTsl, IpUMEHsIEMbIE OIS
U3METBUYCHUS U TTOKa3aTeH UX pa-00ThI.

4 I'poxouenue u knaccudukanys. OCHOBHBIC ITOKa3aTEIH
nporeccos. [TpuHINT pabOTHI IPOXOTOB U CHHPATHLHOTO
knaccudukaTopa.

5 O6orarmienue xene3Hsix pyd. CrocoOsl oboramieHus
xene3HbIX pyn. [Tokazarenu 3 GexTnBHOCTH 000TaIEHHS JKENIE3HBIX
PYA.

6 OoborareHne *Kene3HbIX Py CIO0COO0M HMPOMBIBKH:
CYIIHOCTb, OCHOBHBIE arperarsl 1 MOKa3a-TeIu uX paboTsl.

7 I'paBUTAIIIOHHBIE METOABI OOOTAICHHUS: CYITHOCTB,
OCHOBHBIE arperaThl U IMOKa3aTeNl UX pa-00THI.

8 O6oramienue MarHuTHOM cenaparued. Cxema U NPUHLUI
paboTsl OapabaHHOTO cerapaTopa ¢ BepXHEH 3arpy3KOi IHXTEL

9 VYcpenHeHne KeJIe3HbIX Py elb, COCO0BI U MOKa3aTenn
9 (HEeKTUBHOCTH.

10 OKyCKOBaHHE XKEJE30PYIHBIX MAaTEPUAIOB: LETb U CIIOCOOBI
nposeaeHus. CymHOCTh nporecca aromepaniui. KoMmoHeHTHBIN
COCTaB arJIOMEPalOHHON IUXTHl ¥ TPEOOBAHUS K HEMY.

11 CymHOCTh mpolecca arioMepauud. TeXHOIorn4ecKre
oleparyy nporecca araoMepaniy. 30Hbl, 00pa3yroluecs B IpoLecce
CTIEKaHMS.

12 Omnucars GU3NKO-XUMHIECKHE MPOLECCHI, MPOXOISIINE TIPH
CIIEKaHWH arjoMepara. JIerko-ruiaBkue coeAnHeHus1, 00pasylomuecs B
mporecce ariaoMepanyui. MuHepanTornaecKuid CocTaB arjioMepara.

13 IIponecc cnekanus ariioMepara Ha KOHBeHEpHOI
arjaoMeparoHHoi MamuHe. CxeMa arJoMariuHbl 1 OCHOBHBIE
TeXHoJornyeckue onepanu. OCHOBHbIE TEXHUKO-KOHOMUUYECKUMH
MIOKa3aTeNsIMH IIpoIiecca arfIoMEepaIiy: TIPOU3BOANTEIBHOCTH arperara
U Ka4eCTBO IIOTy4aeMoro araoMepara.

14 IIponsBoacTBO OKaThIIEH Kak CIocOO OKYCKOBaHUS
TOHKOW3MEJIbUCHHBIX KOHIIEHTpaToB. O0IIas TEXHOJIOTHIecKast cXxeMa
MPON3BOJICTBA OKATHIMIEH Ha (habpuke.

15 [IIuxToBBIE MaTEepHalbl JUIsl IPOU3BOACTBA OKATHIIEH U
TpeOOBaHMs K HUM. TeXHOJIOrnYecKUe OIepaluy IOIyYeHHUs! CHIPBIX
OKaTHIIIeH 1 UX copepxaHue. TpeOoBaHMS K CHIPBIM OKATHIIIAM.

16 OmnucaTb OCHOBHBIC 3Talbl IPOU3BOACTBA OKaTeimieil. Llens u
CYIIHOCTb 00KHTI'a CHIPbIX OKa-ThIeH. OnucaTh GU3NKO-XUMHYECKHE
TIpeBpAaIICHUs, TIPOXOIAIIIE TIPH O0KUTe OKATHIIICH.

17 Cxema KOHBEHEpHOI MaIIMHBI Ui 00KHUTra OKaTHIMICH.
TexHonornueckue 30H6I KOHBEHEPHOW MaIIUHbI U 00)KHUTa OKAThIILIEH
U UX MOKa3aTeNu.

18 OrnurcaTh METaUTypru4eckue CBOMcTBa okaThimeil. CpaBHUTH
CBOICTBA arjoMepaTa U OKaThl-1IeH.
19 CTpyKTypa KJIaCCHYECKOr0 JBYXCTYIEHYAaTOr0 CIIoco0a

MPOM3BOCTBA YSPHBIX METAIUTOB. O0Mmasi cxeMa JTOMEHHOTO
mpou3BoACTBa. VICXOIHBIE MaTEepUaNbl U IPOIYKTHI JOMEHHOM TTaBKH.
20 OCHOBHBIE OCOOEHHOCTH JIOMEHHOTO MPOU3BOJCTBA U €ro
HenmocTaTkd. CyIIHOCTh JIOMEHHOTO MPOu3BoCTBa. [Ipodib
JIOMEHHOM TI€YX ¥ OCHOBHBIE TIPOIECCHI JOMEHHOMW TUIABKH.

21 Kokec. @yHkuuu Kokca B 1OMEHHOH IutaBke. TexHoOIOrus
MPOM3BO/ICTBA KOKCA U CTAJIUU Mpo-liecca KokcoBaHusi. OCHOBHbBIC
MOKA3aTeNN Ka4eCcTBa KOKCa U UX COACpIKaHHE.

22 JIBikeHue Ta30B B TOMEHHOH meun. TpeGoBaHUS K
pacrnpeeneHnIo ra3oB, U IPUUUHBL, IPE-MATCTBYIOIINE PABHOMEPHOMY
pacnpeziesieHUIo Ta30B 10 CEUEHUIO JOMEHHOH Meuun

23 ParnmonansHOe pacmperneneHne ra3oB U CIocoObl €ro
oLeHKH. THIBI pactipeeNeHns Ta30BbIX TOTOKOB 110 CEYECHHIO MEYH.
["a3onpoHUIIaeMOCTh IMUXTOBBIX MATEPHAIIOB IOMEHHOM IIJIABKH.

24 Cxema mojiayil MaTepualioB B Tiedb U ()OPMHUPOBAHHE
MOBEPXHOCTH 3achIU. DakTOPbI, BIHUSIONINE Ha pacpeeieHne
MaTepHajoB Ha KOJOUTHUKE, MEXaHU3M HX BIIUSHHUS.




25 JBruKeHHne MUXTOBBIX MAaTepHalIOB B JIOMEHHOM meuwu.
ITpuunHbI ONycKaHUs IUXThI. AKTUB-HBINA BEC IIUXTHI U CHJIBL,
MPETSTCTBYIONINE OITYCKAaHHUIO MIMXTOBBIX MaTEPHAJIOB.

26 [Ipoueccsl, npoucxondie B BEpXHEH YacTH LIaXThl
JIOMEHHOM Meuu: yAaJeHue BJard 1 JIeTy-41X BEIIeCTB TOIJINBA,
pasnokeHrne KapOoHaTOB.

27 Onucars NPUHLIUN N10CIE0BATEILHOCTH
BOCCTaHOBHUTENBHBIX MporieccoB A.A. baiikoBa Ha mpumepe
BOCCTaHOBJICHUS XKeJle3a. XapaKTepUCTHKA PEAKIIUi BOCCTaHOBIICHUS
xKeJe3a U3 OKCHIOB. XUMHUUECKas POYHOCTh OKCHIOB IOMEHHOM
TUTaBKH.

28 BoccraHoBieHre OKCHIOB JKelle3a MOHOOKCHIOM YIJiepona H
BOJIOPOAOM. Y CJIOBUI BOCCTAHOBJIEHUS XKele€3a MOHOOKCHIOM
yTIepoaa U BOIOPOIOM. ATCOPOIIMOHHO-aBTOKATAINTHYECKIHA
MeXaHH3M BOCCTAHOBJICHUs OKCHJIOB jKeje3a ra3aMu. BriusHue
pa3IUYHBIX (AKTOPOB HA CKOPOCTH BOCCTAHOBJICHUSL.

29 Boccranosnenne okcuzoB kenesza yriaepoaom. CpaBHEHHE
MPSIMOTO ¥ KOCBEHHOT'O BOCCTaHOBJICHUSI.

30 BoccranoBnenue kpeMHHs, Maprania u ¢gocgopa B
JIOMEHHOM neuu.

31 HayrnepoxuBanue xesne3a u o0pa3oBaHUE YyTYHA.

32 OO0pa3oBaHue IUIaKa U €ro coctaB. BakHelmue cBoiicTBa
IIJTAKOB.

33 Jecynbhyparus 9yryHa B JOMEHHON Te4H. Y CIIOBHUS
yAaJIeHus cephbl U3 YyTyHa.

34 [Iponeccrl B ropHe JOMEHHOMN medd. [1oapoOHO U3MOKHUTD

MPOIIECC TOPEHUs yIieposa Kokca Ha pypMax, GOpMHUPOBAHHE U
mapaMeTpsl 30H IUPKYIISAIIH, TTapaMeTphbl (ypMEHHBIX Ta30B.

35 [Iponeccrl B ropHe JoMeHHOW Meun. OKHUCIEHHE COCTAaBHBIX
qacTeil 4yryHa B QypMEHHBIX OYarax M X MOBTOPHOE BOCCTAHOBJICHUE
B TOpHE: CYITHOCTD U MOCIICICTBHS

36 Crioco0bI HHTEHCH(HKAINH JOMEHHOTO TIPOIecca U X
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KontponbHas
pabora 3

OIIK-6-31;011K-6-
V1;0I1K-6-B1;[TK-5
31TIK-5-Y 1;1IK-5-
B1;ITK-3-31;T1K-3-
V1;TIK-3-B1

Teopernueckue BOIPOCH! K KOHTPOJIBHOH pabote Ne3:

1. Knaccugukarus cranei mo crnocody mpou3BOICTBa, IO
Ha3HAYEHMIO, IT0 Ka4eCTBY CTAJIH, IT0 XUMHIECKOMY COCTaBY H IO
CTEMEeHU PaCKUCICHHOCTH.

2. Hcrounuku oOpa3oBaHHs U POJIb 1IUIAKa B CTaNIETIaBUIIBHBIX
nporeccax. OOI¥e MPUHIHITB YCTAaHOBJICHUS OTUMAaJIbHOTO
IIJJAKOBOT'O PEKMUMA TIABKH.

3. [ITnxTOBBIE MaTepUalbl CTANCIIIABUIBHBIX MPOIECCOB HA
HpHMepe MHUXThI KUCIOPOHO-KOHBEPTEPHOH IIIaBKH ¥ TPEOOBAHUS K
HHM.

4. OxwucneHue yriepoaa: poib, BIMSHHAEC Ha CBOMCTBA CTalH,
OCHOBHBIE PEaKLIUH OKUCIICHUS! U MUHIMAJIbHOE OCTaTOYHOE
CoZiep’aHHUe Yrieposa B CTATIH.

5. IloBeneHue KpeMHUs B CTalEMIaBUIBHBIX IIPOLECCAX:
OCHOBHBIE PEaKIIUH, OCTaTOYHOE COJEP>KaHNE KPEMHHUS U €TO BIHSIHUE
Ha CBOIfcTBa CTamH.

6. IToBeneHne MapraHIia: OCHOBHBIC PEaKINH, OCTATOYHOE
COZepXKaHNe MapraHiia U ero BIMSHUE HAa CBOHCTBA CTANIH, JOCTIKCHUE
3aJ]aHHOTO COZlep KaHHs MapraHia.

7. IMoBenenne ocdopa: OCHOBHBIE PEAKIMN U OCOOEHHOCTH
nedochopaliil B OCHOBHBIX W KHC-TIBIX MPOIIECCax, YCIOBUS
nedocdopariu u BiusHEE Pochopa Ha CBOMCTBA CTANH.

8. VYnanenue cepsl B CTaJeIUIaBHIbHBIX MIPOLECCAX: OCHOBHBIE
PEaKINH M yCIOBHS NeCcyTb(QypaIui, BIUSHAE Cephl Ha CBOMCTBA
CTaJIH.

9. YCTpOHCTBO KUCIOPOAHOro KOoHBepTepa. OCHOBHBIE
HapaMeTphl, ONPEEISIONIIE BO3MOXXHOCTh PabOThI KOHBepTEpa 6e3
BBIOPOCOB.

10. TexHonornyeckue onepanuu KUCIOPOJHO-KOHBEPTEPHOU
TUIaBKH C BEpXHeH nopadeil [yThs U X COAEpIKAHHE.

11. B3aumMoneiicTBue KUCIOPOAHON CTPYH C KUIKOM BaHHOMH
IIpY BEpXHEH U JOHHOM nofaue ku-ciopoaa. CTpyKTypa peakLiMOHHOU
30HBI U [IPOLIECCHI, TPOTEKAIOIIHE IPH MPOIYBKE.

12. [TapameTpsl JyTbEBOTO peXHMMa KHCIOPOIHO-KOHBEPTEPHOI
TUTABKH U MX BIMSHAE HA ITOKA3a-TEeJN IIaBKH.
13. OxucneHue yriepoja: poib, BIHSHHE Ha CBOMCTBA CTalH,

OCHOBHBIE PEaKLIUH OKUCIIEHUS] U MUHIMAJIbHOE OCTaTOYHOE
COZIepKaHHUe YIrIeposa B CTATIH.

14. Oxaxaronye 100aBKU TPH KUCIOPOTHO-KOHBEPTEPHOH
IUIaBKe, UX IPEUMYIIECTBA U HeJoC-TaTKH. CocoOB! MOBBIIIEHHS AOIH
JIOMa B METAIIMYECKOMN IIMXTE KUCIOPOIHBIX KOHBEPTEPOB.

15. IIpeumymiecTBa U HENOCTATKU KUCIOPOIHBIX IIPOLIECCOB C
BEpXHEH U JOHHOH IIPOAYBKOI KU-ca0poaoM. Ilepeuricianre BapuaHThl
KOHBEPTEPHBIX MPOLIECCOB C KOMOMHUPOBAHHOI MPOLYB-KOi U naiTe
UX KpPaTKyIO XapaKTepUCTUKY.

16. OCHOBHBIE IIPUXOJHBIE U PACXOAHBIE CTATbU MAaTEPUAIBLHOIO
Y TEIUIOBOT0 0aJIaHCOB KHCIOPOAHO-KOHBEPTEPHON TUIABKH.

17. V3MeHeHue cocTaBa M TEMIIEPATyphl METaIa 10 XOAY
KHCIIOPOTHO-KOHBEPTEPHOTO TIPOIIEeCcCa.

18. [ToBenenue xene3a U €ro MOTepu NpU KUCIOPOAHO-
KOHBEPTEPHOI Iu1aBke. BbIxon rogHoro.

19. OCHOBHBIE 33/1a41 CTaJCIIaBUIBHOIO nepezena. OCHOBBI
CHHXPOHM3AIIH TPOIIECCOB 00e3yTIEPOKUBAHIS M HarpeBa MeTaa.

20. HcTtounuky oOpa3oBaHUs M POJb IIJIaKa B CTaJeMJIaBUIbHBIX

mponeccax. O6H.[I/IC MPUHOUIIBI YCTAHOBJICHHA OIITUMAJIbHOT'O
IIJTaKOBOT'O PEKUMa IUIAaBKH.
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KontponbHas
pabora 4

OIIK-6-31;0I1K-6-
V1;0IIK-6-B1;IIK-5
-Y1;IIK-5-B1;I1K-3-
31;IIK-3-Y I;IIK-3-
BL;IIK-5-31

Teoperuueckue BOIPOCH! K KOHTPOJIBHOH pabote Ned:

1. Crioco0b1 pa3nuBku cranu. [IpermyInecTBa 1 HEAOCTATKH
Pa3IMBKU CTAJM B U3JIOKHUIIBI CBEPXY TIepeN CH(POHHOMN Pa3TUBKOM.

2. Knaccugukanus n1eekToB CTaNbHBIX CIUTKOB, OTIHUTHIX B
W3JI0KHHULIBL.

3. CTpyKTypHBIE 30HBI CIUTKA CIOKOMHOW CTaJlu U MX
(hopmupoBaHUe IPU KPUCTAUTH3ANWHI. BennaHaa rooBHOM 00pe3un B
CIUTKAaX CIIOKOMHOW CTalH.

4. [puunHa 0Opa3oBaHus yCcaZoOYHOH PAKOBHUHBI B CIUTKE
CIIOKOMHOM CTaJTM U MEPOIIPUSATHS, CIOCOOCTBYIOIINE €€ BEIBOAY B
BEPXHIOIO YacTh CIUTKA.

5. Bunpl XxumMnueckoil HEOHOPOIHOCTH CIUTKOB U KpUTEPUH
OLIEHKH XMMHUYECKOI HEOAHOPOA-HOCTHU. 30HANIbHAS U AEHAPUTHAS
JIUKBAIHSA - OTIpeieNIeHHe, IPHYUHBI 00pa30BaHMsI, U CITOCO-ObI
CHIDKEHHS €€ Pa3BUTHUS.

6. [IposiBneHue 30HaIBHON JMKBALMU B CIUTKE CIIOKOHMHOMN
ctamu. Crienuduyeckre BUIbI THKBAIUU IPAMECEH B CITUTKE
CIIOKOIHOM CTanu, MPUYHUHBI HX 00pa30BaHUS U CIIOCOOBI OOPHOBI.

7. [TpuunHbl 00pa3oBaHUsl yCaJOYHONW PAKOBUHBI M €€ BIMSIHUE
Ha BBIXOJl TOJHOI'O IIPU PA3JIUBKE B U3I0KHULBI. CrieaabHbIE METOABI
TETUIOM30JISAIIUN ¥ 000TpeBa Bepxa CIUTKA CIIOKOMHOW CTaly,
CHOCOOCTBYIOIIME BBIBOAY YCaIOYHON PAKOBUHBI B BEPXHIOIO YacTh
CIIMTKA: Ha3HAYCHHUE, CYLTHOCTb.

8. Crazny TOATOTOBKH 000PYIOBaHMS K Pa3NIMBKE B M3JIOXKHHIIL.
9. OO0mas xapaKTepUCTHKA HETIPEPHIBHON PA3IMBKU CTalll U €¢
CpaBHEHHE C Pa3IHUBKON B U3JIOKHHUIIBI.

10. OCHOBHBIE BHBI MAIlIMH HENPEPBIBHOTO JHThS 3arOTOBOK.

XapakTepucTUKa YCTAHOBOK HENIPEPBIBHOMI Pa3IUBKU CTAIN
BEPTHUKAIBHOTO TUIMA (OTIMIUTEIbHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEIOCTaTKH).

11. OCHOBHBIE BHJIbl MalllUH HENPEPBIBHOIO JUThs 3aTOTOBOK.
XapakTepuCcTUKa YCTAHOBOK HeE-IIPEPhIBHON PAa3IUBKU CTaIU
paguaIbHOTO U KPUBOJIMHEHHOTO TUMOB (OTJIMYUTEIBHBIE 0CO-
OEHHOCTH, IPENMYIIECTBA U HEJOCTaTKN).

12. OCHOBHBIE BH/Ibl MalllUH HENPEPBIBHOIO JUThS 3aTOTOBOK.
XapaKTepuCTHKA YCTAHOBOK HE-TIPEPHIBHON Pa3JIMBKH CTAIH C U3THOOM
CIIMTKA (OTIMYHUTENBHBIE OCOOCHHOCTH, IPEUMYILECTBA U HEIOCTATKH).
13. OCHOBHBIE BHJIbl MallIUH HENPEPBIBHOIO JUThS 3aIOTOBOK.
XapakTepuCcTUKa YCTAHOBOK HeE-IIPEPhIBHON Pa3IUBKU CTaJIU
TOPU3OHTAIBHOTO TUMA (OTIMYUTENbHbIE OCOOEHHOCTH, IPEUMY-
IECTBA U HEJOCTATKH).

14. OCHOBHBIE Y3JIbl MAIIMHbBI HENPEPHIBHOIO JIUThS 3aIOTOBOK.
IIpomeskyTOUHBII KOBIIL: HA3HAYEHHUE, KOHCTPYKLUS, TEXHOJIOTHs
MPUMEHEHUS.

15. OCHOBHBIE Y3JIbl MAIIMHbBI HENPEPBIBHOIO JIUThS 3aIOTOBOK.
MexaHu3M KauaHMs KpUCTALIIN3aTOpa: Ha3HAYECHUE, aMILIUTYAa U
9acTOTa KauaHHUs.

16. OCHOBHBIE Y3/1bl MAlIMHBI HEMPEPBIBHOTO JIUThS 3aTOTOBOK.
Kpucraminzarop: Ha3HaueHHE, KOHCTPYKIMU, MaTepUall, CTOMKOCTb,
JUIMHA B ()OpMa TIOIIEPEUHOTO CEUCHHSI.

17. OCHOBHBIE Y3/1bl MAIIMHBI HEMPEPBIBHOTO JUThS 3aTOTOBOK.
30Ha BTOPUYHOI'0 OXJIAXAECHUs: Ha3HauYeHHe, IPOTSHKEHHOCTD,
KOHCTPYKIIHS, CIIOCOOBI ITOJAYH BOABI Ha CIIUTOK

18. Y CcTaHOBKM HENPEPBIBHOM PA3JIMBKU CTAId HOBOI'O
nokosieHust. Cxema IIpOU3BOACTBEHHOT'O IIPOLIEcca, OCOOCHHOCTH
KOHCTPYKLIUH, IPEUMYILIECTBA Iepen TpaaunuoHHsimu MHII3.

19. OreHKa Ka4ecTBY HENPEPHIBHO JHUTHIX 3aTOTOBOK IO
OTHOILIEHHUIO K CIIUTKaM, MOIY4YE€HHbIM B U310KHHUIaX. OCHOBHBIE
JeeKTHI CIIUTKOB, TOTYIAEMBIX HETIPEPHIBHOMN Pa3MBKOM, IIPHIHHEI
UX HOSIBICHUS U MEPOIPUATHS 110 UX YCTPAHEHUIO.

20. [ocnenoBatensHOCTH onepauuii o noarotroske MHJI3 k
paziuBke. OCOOEHHOCTH TEXHOJIOTUH HAYaJILHOTO NIEPUOAA Pa3IIMBKH
cranu Ha MHJI3.




KM6

DK3aMeH

OIIK-6-31;011K-6-
V1;0I1K-6-B1;[TK-3
3LIIK-3-Y 1;1IK-3-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1

Teopernueckue BOIIPOCH 6uneToB s 1uddepeHnnpoBaHHOrO 3a4eTa
(6 cemectp):

1 Krnaccudukanms cranei mo croco0y mpon3BOICTBa, MO
Ha3HAYEHHIO, 110 KA4eCTBY CTAJIH, [0 XUMHIECKOMY COCTaBY H II0
CTEMNeHHU pacKkucieHHOCTH. [IIuXxToBbIe MaTepualsl CTaNlelIaBUIbHBIX
HPOLIECCOB M TPEOOBAHNUS K HUM.

2 Vcrounnkn 0Opa3oBaHUS M POk NIUTAKa B CTAJICTIIABHUIIBHBIX
nporeccax. OOmye IPUHIUIEI yCTaHOBICHHUS ONTHMAIBEHOTO
HIJaKOBOTO PEKUMA TIIaBKH.

3 OKuceHne yriepoaa: poib, BIMSHAEC Ha CBOMCTBA CTaJH,
OCHOBHBIE PEAKIIUH OKHCIICHNS 1 MUHIMAJIEHOE OCTaTOYHOE
cofepxaHue yriaeposa B cTand. OCHOBBI CHHXPOHHU3ALUH MPOLECCOB
00€e3yriIepoXHBaHys 1 HarpeBa MeTaja.

4 IloBeneHue KpeMHUs B CTalEMIaBUIBHBIX IIPOLECCAX:
OCHOBHBIE PEaKIIUH, OCTATOYHOE CO-JAeprKaHIe KPEMHUSI U €T0 BIUSHHE
Ha CBOIfcTBa CTamH.

5 IToBeneHne MapraHIia: OCHOBHBIC PEaKINH, OCTATOYHOE
COZepXKaHNe MapraHiia U ero BIMSHUE HAa CBOHCTBA CTANIH, JOCTIKCHUE
3aJ]aHHOTO COZlep KaHHs MapraHia.

6 IMoBenenne ocdopa: OCHOBHBIE PEAKIMN U OCOOEHHOCTH
nedocopauil B OCHOBHBIX U KUCITBIX MPOIECcCaX, YCIOBHS
nedocdopariu u BiusHEE Pochopa Ha CBOMCTBA CTANH.

7 VYnanenue cepsl B CTaJeIUIaBHIbHBIX MIPOLECCAX: OCHOBHBIE
PEaKINH M yCIOBHS NeCcyTb(QypaIui, BIUSHAE Cephl Ha CBOMCTBA
CTaJIH.

8 YCTpOHCTBO KUCIOPOAHOro KOoHBepTepa. OCHOBHBIE
HapaMeTphl, ONPEEISIONIIE BO3MOXXHOCTh PabOThI KOHBepTEpa 6e3
BBIOPOCOB.

9 TexHonornueckue onepanuy KUCIOPOJHO-KOHBEPTEPHOI
TUIaBKH C BEpXHeH nopadeil [yThs U X COAEpIKAHHE.

10 [TapameTpsl AyTHEBOIO PEKUMA KHUCIOPOJHO-KOHBEPTEPHOH
TUIABKH U MX BIMSHHE HA MTOKa3aTelH IaBku. CTPyKTypa peakInOHHOH
30HBI U [IPOLIECCHI, TPOTEKAIOIIHE IPH MPOIYBKE.

11 Oxnaxpaaromuye 100aBKU TpU KUCIOPOIHO-KOHBEPTEPHOM
TUTABKE, UX IIPEIMYIIECTBA ¥ HeMOCTaTKH. CrIOCOOBI MOBBIMICHHUS TOIN
JIOMa B METAJTMYECKON IIMXTE KUCIOPOIHBIX KOHBEPTE-POB.

12 IIpenmyiecTBa ¥ HEAOCTATKU KUCIOPOIHBIX MPOLECCOB C
BEpXHEH 1 JOHHOU MPOAYBKOH KuciopoaoM. [lepeuncnure BapuaHThbl
KOHBEPTEPHBIX MIPOLIECCOB C KOMOMHIPOBAHHOH MTPOIYBKON U JalTe MX
KPaTKyI0 XapaKTEepUCTHUKY.

13 OCHOBHBIE NIPHUXOIHBIE U PACXOIHBIE CTATBH MAaTEPHATBHOIO
U TETUIOBOTO OAJIaHCOB KHCIOPOIHO-KOHBEPTEPHOI! MITABKU.
14 W3MeHeHue cocTaBa M TEMIIEPATyphl METaIa 110 XOAY

KHCIIOPOIHO-KOHBEPTEPHOTO npoliecca. [loBeneHue xenesa u ero
[IOTEPU MPU KUCIOPOAHO-KOHBEPTEPHOMH I1aBKe. Bbxon rogHoro.

15 Crioco0s1 pasnuBky cranu. [IpenmyInecTBa U HEAOCTATKH
Pa3IUBKU CTAIU B U3JIOXKHHUIIBI CBEpXY Mepe]] CU(POHHON pa3IUBKOIL.

16 Jaiite k1accuukanuio 1 nepedrcnuTe Ie(eKThl CTaIbHBIX
CJIUTKOB, OTJIMTBIX B U3JI0KHULBL.

17 CTpyKTypHBIC 30HBI CIMTKA CHOKOWHOM CTalM M UX
(opMHpoBaHUE P KpUCTAJUTH3aKMU. Bennunna ronosHoi obpesu B
CIIUTKaX CIOKOMHOM cTanu.

18 Buapl XuMHueckoi HEONHOPOAHOCTU CIUTKOB U KPUTEpUIl
OLICHKU XUMUYECKOIl HEOTHOPOJHOCTH. 30HANIbHAS U ACHAPUTHAS
JIMKBALUs - ONPEJICIICHNE, TPUYNHBI 00pa30BaHus, U COCOOBI
CHIDKEHHUS €€ Pa3BUTHUSL.

19 [IposiBneHue 30HaIbHON JTMKBALlMU B CIUTKE CIOKOMHOM
ctanu. Crienuduyeckre BUbI TUKBAIUU IPUMECEH B CIUTKE
CTIOKOIHOW CTaNu, MPUYHNHEI HX 00pa30BaHUS U CIIOCOOBI OOPHOBI.

20 Ipuanae! 00pa3oBaHKe yCaJOYHOH PaKOBHHEI U €€ BIHSHHE
Ha BBIXOJ] TOJJHOTO NPU Pa3IUBKe B H3M0KHUIBL. OCHOBHBIE U
CIIennaIbHbIC METO/IbI TEIION3OMISALMY U 000TrpeBa Bepxa CIINTKa
CTIOKOMHOM CTaJH, CHOCOOCTBYIOIIHE BEIBOY yCaI0YHON PAaKOBHHEI B
BEPXHIOI YACTh CIIUTKA: HA3HAYECHUE, CYIIHOCTb.

21 [Mepeuncnure craguy MOATOTOBKH 00OPYIOBaHUS K
Pa3MBKE B U3JIOKHULBI U U3JIOKUTE UX COAEPIKaHUE.
22 JlaiiTe o0IIyI0 XapaKTePUCTHKY HETPEPBIBHON pa3lIUBKH

CTaJIU U €¢ CPaBHEHHE C Pa3JIMBKOIl B M3JI0KHUIIBL.




23 INepeuncnuTe BUABI MAIIMH HENIPEPHIBHOTO JIUTHS
3arotoBoK. JlaiiTe XapaKTepUCTHKY yCTaHOBKAaM HENPEpBHIBHON
Pa3IMBKY CTAIN BEPTUKAIBHOTO THIIA (OTIMYUTENBHBIE OCOOCHHOCTH,
HPENMYIIEeCTBA M HEJOCTATKH).

24 ITepeuncnuTe BUABI MAIINH HENPEPHIBHOIO JIUTHS
3aroToBoK. JlaiiTe XapaKTepUCTHKY yCTaHOBKAaM HETIPEPBHIBHOMN
Pa3IMBKH CTAIN paffaIbHOI0 U KPUBOIMHEHHOTO THIIOB (OTINIH-
TeJIbHbIE 0COOEHHOCTH, TIPEUMYIIECTBA U HEAOCTATKH).

25 [epeuncnuTe BUABI MAIIUH HENPEPHIBHOIO JIUTHS
3aroToBoK. JlafiTe XapaKTepUCTHKY YCTaHOBKaM HENPEPHIBHOM
Pa3NMBKU CTaH C U3TUOOM CIHUTKA (OTIMIUTENbHBIE OCOOEHHOCTH,
NPENMYIIECTBa U HEJJOCTaTKH ).

26 [TepeuncnuTe BUABI MAIINH HENPEPHIBHOTO JIUTHS
3aroToBok. JlaliTe XapakTepUCTHKY YCTaHOBKaM HENPEPLIBHOM
Pa3IUBKU CTaIX TOPU3OHTAIBHOTO THUMA (OTIHYHTEIbHEIE
0COOCHHOCTH, TIPEMMYIIIECTBA 1 HEAOCTATKH).

27 [epeuncnuTe OCHOBHBIE Y3JIBI MAIIMHEI HETIPEPHIBHOTO
JIUTHS 3aTOTOBOK U JAalTe MX KPATKYIO XapaKTEePUCTUKY (Ha3HAYCHHUE,
KOHCTPYKLHSL, TEXHOJIOTHSI IPUMEHEHHS).

28 JlaiiTe OLICHKY KayecTBY HEHPEPHIBHO JIMTHIX 3arOTOBOK IO
OTHOIIICHHUIO K CITUTKaM, TTOJy9eHHBIM B N3JIOKHHIIAX.
29 INepeuncnute ocHOBHBIE AE(EKTHI CIUTKOB, MOITYyYaeMBIX

HE IPEPLIBHOM Pa3IMBKON, OOBSICHUTE IPUUYNHBI UX MOSBICHHS U
chopMyIHpYyITe BO3SMOXKHBIC MEPOTIPHUATHS IO X YCTPAHEHHIO.

30 IlocnenoBatensHOCTh onepauuii no noaroroske MHJI3 k
paznuBke. OCOOEHHOCTH TEXHOJIOTUH HAYaJILHOTO IIEPHO/A Pa3IMBKU
cranu Ha MHJI3.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

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

Kox Hasparue ITpoBepsiemble
UHIUKATOPbI ConeprxaHue paboThI
paboTsI paboTsI .
KOMITETEeHLIU I
P1 Jomamnee 3aganne | OTIK-6-31;0I1K-6- | O0bem momaminero 3aganus — 15-20 cTp.
B 5 ceMecTpe 1o V1;0IIK-6-B1;IIK-5 | BapuaHTsl 3a1aHHii TPUBEAECHBI B METOAMYECKUX YKA3aHUIX IO
TeMe " AHanu3 -31;ITK-5-Y1;I1IK-5- | BEITTOTHEHUIO JOMAIITHEr0 33 JaHHS.
3G GEKTUBHOCTH B1;IIK-3-31;I1K-3- | I[IpaBuibHO BBINOIHEHHOE 33aJaHUE CUUTACTCA 3a4TeHHBIM. JJomManiHee
paboTHI TOMEHHOM B1;IIK-3-V1 3a/IaHKE, BBIITOJIHEHHOE HEBEPHO WM UMEIOLIEE 3aMEYaHusl,
neun"” BO3BpallaeTcs Ha qopaboTKy.
P2 Jomarmnee 3aganue | OIIK-6-31;0I1K-6- O6bem nomaninero 3aganus — 15-20 crp.
B 6 cemecTpe 1o V1;0IIK-6-B1;IIK-5 | BapuaHTbl 3a1aHUi IPUBEIEHB! B METOAMYECKUX YKA3aHUAX I10
TEeME -31;IIK-5-V1;IIK-5- | BEIIIOJIHEHHIO JOMAIIHETO 3aaHHS.
"IIpoexTrpoBaHue B1;IIK-3-31;1IK-3- | [IpaBuiibHO BBIIOJIHEHHOE 33aJaHUE CUMTAETCS 3a4TeHHBIM. /lomaliHee
CTaJILHOIO CIIUTKA" V1;I1K-3-B1 3a/1aHUe, BHITIOJTHEHHOE HEBEPHO I UMEIOIIee 3aMeUaHusl,
BO3BpaIaeTcs Ha JopadoTKY.
P3 JlaboparopHas OIIK-6-31;0I1K-6- 1 TepeuncnuTe OCHOBHBIE CIIOCOOBI 0OOTAIIEHHS YKEIE3HBIX PY/I.
pabora 1 V1;0IIK-6-B1;IIK-5 | daiiTe onpeneneHne TepMUHY «00OTaIllEHHEY.
OoorarnieHnue -31;TIK-5-V1;IIK-5- |2 HazoBuTe OCHOBHBIE ITOKA3aTeNI 000ralieH s, B YeM COCTOUT UX
JKEJIE3HBIX Py, BI;IIK-3-31;I1K-3- | pu3maecknii cMbic?
MarHUTHOR Y1;IIK-3-B1 3 OxapakTepHu3yHTe TeXHOJIOTHIO O0OTaIeHUS KEIEe3HBIX Py
cemnapanuein MarHWTHOM cenaparuei.
4 Kaknm 00pa3oM MOXKHO o0oramaTh MarHUTHOH ceraparyeit
HEMarHUTHBIC U CIIA0OMAarHUTHEIE )KeJIe3HbIE Py IbI?
5 Kakue npenmy1iecTBa IMEET MOKpasi MarHUTHAs! celapaiuy nepes
CcyXxoit?
6 KakrMu TEXHOJIOTHUECKUMH TTapaMeTpaMy MOYKHO KOHTPOJIHPOBATh U
M3MEHSITh MOKa3aTeNu polecca 000ranieHus] MAarHUTHOH cenaparueii?
P4 JlaGoparopHast OIIK-6-31;0I1K-6- 1 [JaiiTe onpenencHUe TEPMUHY «arjioMeparus.
pabora 2 VY 1;0IIK-6-B1;I1IK-5 |2 Ha3oBuTE OCHOBHBIE KOMIIOHEHTHI arJIOMEPAIIHOHHON IIMXTHI.
Arnomeparus -31;IIK-5-YI;IIK-5- |3 [lepeuncnure 3Tansl MOATOTOBKU arjloOMEPaIiMOHHON IIUXTHI K
JKEJIEe30pYJHOTO B1;ITK-3-3;IIK-3- | ciekanwuro.
CBIPbsI V1;IIK-3-B1 4 HazoBure (paxTopbl, BIUAIOUINE Ha CKOPOCTH CIIEKAaHHA arjoMepara.

5 Ilepeuucnute CTPYKTYPHbIE 30HbI arJIOMEPUPYEMOTO CIIOSL.

6 Kakue nporecchl MpoTEKatoT B 30HE TOPEHUS?

7 Io xakuM npuurHaM HOPMHUPYIOTCS 30HBI KOHIAESHCALIUH U
NepeyBIaKHEHHUS B MIPOLlecce CIIeKaHus arjaomepara’?

8 [ToyeMy HWOKHUI CJIO¥ ariioMeparta moirydaercst 6oJiee OruIaBIeHHBIM,

HECMOTPS Ha pABHOMEPHOCTh PacIpeAeICHNs TOIUINBA B aryio-IuxTe?




P5 JlabopaTopHas OIIK-6-31;0I1K-6- |1 B 4eM COCTOHT OTJIMYHE JKEJIe30PyIHBIX KOHIIEHTPATOB,
pabora 3 Y 1;0IIK-6-B1;I1K-5 | npuMeHseMbIX IpH MPOU3BOJICTBE METAJUTYPrUYECKIX OKATHIIICH U
TexHomorus -31;IIK-5-Y I;IIK-5- | armomepara.
IIPOM3BOACTBA BI;TIK-3-31;I1K-3- |2 C xakoif mesipio B MUXTY IPH MPOU3BOACTBE OKATHIIMICH TOOABISIOT
OKaThIIIEH V1;I1IK-3-B1 OEHTOHHT?
3 B gem paziudre o(IroCOBaHHBIX M HEO(TFOCOBAaHHBIX OKATHIIICH?
4 TlepeuncanuTe TEXHOIOTHIECKHIE ONEPAIIIH TTOYIEHHS CHIPBIX
OKaThILIEeH
5 KakuMu pOYHOCTHBIMH XapaKTEePHUCTUKAMH JTOJDKHBI 00J1a/1aTh
CBIpbIE OKaTHIIIH?
6 OnuImuTe TEXHOIOTHIO 00KNTa OKAaThIIIeH Ha KOHBEHEepHOH
00XKMTOBOM MallnHe.
7 Kakylo KpyIIHOCTb U IPOYHOCTD AOJIKHBI UMETh KOHIUL[MOHHbIE
000)K)KEHHBIE OKaThIIIH?
P6 JlaGopaTopHas OIIK-6-31;0IIK-6- |1 Ilepeunicante OCHOBHBIE 3aKOHOMEPHOCTH JBUKEHUS IIIUXTOBBIX
pabora 4 V1;0IIK-6-B1;IIK-5 |marepuanoB B JOMEHHOU TEYH.
Uzyuenue SB1IIK-5-Y I;TIK-5- | 2 Tlepeuncaute mporecchbl, 00eceurnBaroIne OMyCKaHue IUXThI B
IIPOLIECCOB CXO0Ja B1;IIK-3-31;IIK-3- | ntoMeHHOI1 neuwn.
IIUXTOBBIX Y1;IIK-3-B1 3 HasoBure (hakTOpbI, BIUSIONINE HA AKTUBHBINA BEC IIIIXTHI B
MaTepHuajoB Ha JIOMEHHOM mevu.
MOJIEIH JTOMSHHOMN 4 OOBSCHUTE CYITHOCTH JIOMEHHOT'O IIporiecca.
eyn 5 Kaxwe cumbl IpensaTCTBYIOT OICKaHUIO ITMXTOBBIX MaTEpPHAJIOB B
JIOMEHHOH meun?
6 Kak n3Mensiercst akTUBHBINM BEC LIMXTHI 110 BHICOTE JOMEHHOM neun?
7 Kax BiusieT JaBieHIe U PacxXo AyThs Ha CXOJ MINXTHI B JOMEHHOM
MIEYU U pa3Mepsl 30H TOpeHus?
P7 JlabopaTopHas OIIK-6-31;0I1K-6- |1 ITogemy paboTra mpoBOIUTCS METOAOM MOJECITHPOBAHUS?
pabota 5 V1;0IIK-6-BL;IIK-5 |2 Kakue ruapoaaHaMUYecKue CUIbI OMPENEIIAIOT TIIyOrHy
Wzyuenne nporecca | -31;I1IK-5-Y I;IIK-5- | oOpasyromielicst TyHKH BHYTPH CTPYH ras3a B )KHIKOCTH?
B3aUMOJEHCTBUS BL;IIK-3-31;I1K-3- |3 O0BsCHUTE 3aBHCIMOCTH Pa3MEpPOB JIyHKH OT BBICOTHI (pypMBI HAJL
kucioponHout crpyn | Y 1;11K-3-B1 BaHHOH U KOHCTPYKIHH (QypMBIL.
C J)KUAKON BaHHON 4 Kak BiusieT pe)KiM IPOAYBKH Ha paUHAPOBOYHEIC TIPOIIECCHI B
KHCIIOPOJTHOM KOHBepTepe?
5 PeakuoHHas 30Ha IIpYU NIPOAYBKE B PEaIbHOM KUCJIOPOJHOM
KOHBEPTEPE U €€ IIEMEHTHI.
6 Kaxk onpenernsieTcst 1 KOHTPOJIMPYETCs pacXoJ ra3a B JaHHOH padore?
7 Kakme ocHOBHbBIC KOHEUYHBIE 3a/1a4 JOIDKHBI OBITh PEIICHBI ITOCTE
MIOJTHOT'O BBITIOTHEHUs paboThI?
P8 JlaGoparopHnas OIIK-6-31;0I1K-6- 1 Yto Takoe H3JI0KHHUIIA, CIIMTOK, JIUTas 3aroTOBKa?
pabota 6 VY 1;0IIK-6-B1;I1K-5 |2 Ha3oBuTe OCHOBHBIE 3JIEMEHTHI MAPTEHOBCKOM MEYH U UX
Wzyuenue -3L;IIK-5-YI;IIK-3- | Ha3HadeHue.
KOHCTPYKLUH U 31;ITK-3-Y 1;IIK-5- | 3 Ha3oBuTte neproabl MapTEHOBCKOW INIABKU M JaiiTe UX XapaKTepu-
TIPUHIIAITA B1;IIK-3-B1 CTUTKY.
JIeHCTBHSA 4 Ha3oBuTe OCHOBHBIE I'PY30BEIE IIOTOKH MAaTEPHATIOB B MAPTEHOB-CKOM
MapTEHOBCKOU IIeYn nexe.
5 Ha3oBuTe OCHOBHBIE OTAEIECHUSI MAPTEHOBCKOTO IeXa U UX Ha3Ha-
YeHHeE.
6 HazoBuTe OCHOBHOE 00OPYIOBAHUE TIIABHOTO 3/IaHUSI MAPTEHOB-
CKOT0 IIeXa U ero Ha3HaYeHue
P9 JlaGopartopHast OIIK-6-31;0I1K-6-
pabota 7 Y 1;0IIK-6-B1;ITK-5 |1 U3 kakux craauii ckiaaplBaeTCs MPOLECC KPUCTAIUTH3AIH?
UccnenoBanmne -31;IIK-5-B1;I1K-3- |2 Kakue ycnoBust HEOOXOIUMBI JUTsl Hadana KPUCTAILTH3AIAN?
JIMHAMUKU 31;ITK-3-Y 1;ITK-3- |3 Kak u3MeHSIOTCS YCIOBHS KPUCTAIM3AIMHI B TIPOIecce
3aTBEpACBaHUs B1;IIK-5-V1 3aTBEP/ICBAHMS CTAJH?

CTaJIbHOT'O CJIMTKa

4 Kak BIUSIOT yCIOBUS KPUCTAUIH3AIMN Ha CTPYKTYPY CIUTKA?

5 Tlo xakOMy 3aKOHY U3MEHSETCSI TONIINHA 3aTBEPICBIIETO CIIOS C
Te4eHHEeM BpeMeHu?

6 Kak mupkynupyer pacruiaB B He3aTBep/eBIlel yacTu ciutka? B uém
MPUYMHA TAKOW UPKYIISIIUU?

7 Kakoe BeIecTBO UCIOIb3YETCs Ul MOAECIMPOBAaHUS
KPUCTAJNIU3ALMU CTaJIH B 1aOOPAaTOPHBIX YCIOBUIX?




P10

JlabopaTopHas
pabota 8

Wzyuenue
YCaI0uHBIX
MPOLIECCOB MPH
KpHCTAJUTU3aLUH
CTaJH B M3JIOKHHUIIAX

OIIK-6-31;011K-6-
V1;0I1K-6-B1;[TK-5
31TIK-5-Y 1;1IK-5-
B1;ITK-3-31;T1K-3-
V1;TIK-3-B1

1 Yto Takoe ycagouHast pakOBUHA U KaKOBa IIPUYHHA e¢ 00pa30BaHUs?
2 Ot 4ero 3aBUCHUT 00BEM YCaOYHON paKOBUHBI?

3 MecTo 1 MeXaHU3M 00pa30BaHUS yCaTOYHOW PAKOBHHEL.

4 ®axTopsl, BIHAIOINE HA BEIHINHY U (HOPMY yCaTOuHOH PaKOBUHEIL.
5 Crioco0bl yMEHbIIEHHUS TOIOBHON 00pE3H CIUTKA: KOHCTPYKTUB-HBIE
U TEXHOJIOTHYECKHUE.

6 Kax BimsteT yTemieHne 1 000rpeB BepXHei 4acTH CIMTKA Ha
OTHOCHUTEIBHYIO I'TyOHHY yCaJ09HON PAKOBHHBI M BBIXOJ T'OJHO TO?
KakoB MexaHu3M 3TOro BIUsSHUSA?

7 Kax BIHsIeT OTHOIIIEHHE BBICOTHI K IIMPHHE CIINTKA Ha
OTHOCHUTEITBHYIO I'TyOHHY yCaJ0YHON PAKOBHHBI M BBIXOJ TOJHOTO?
KakoB MexaHU3M 3TOro BIUSHUS?

8 Kak BiusieT ymmpeHue CIIMTKa Ha OTHOCUTENBHYIO TTyOHHY
ycaJi04HO# pakoBUHBI? KakoB MeXaHM3M 3TOTO BIUAHUA?

9 Kax BrusteT hopma ycaJ09HON paKOBHHBI HAa BBIXOJ] TOAHOTO
MeTtajuia?

5.3. OueHo4Hble MaTepUAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

Texymuii KOHTPOJIb Pe3yJIbTaTOB OCBOECHHs Y [| B COOTBETCTBUH C pabodeil mporpaMMoii U KaJleHAapHO-TeMaTHIECKUM TTIAHOM
MPOUCXOINT TIPH MCIIONB30BaHUH CIECIYIOIINX 0053aTeIbHBIX (POPM KOHTPOIIS:

1. BrmonHeHue 1 3amuTa 1abopaTopHEIX padoT B BUJIE yCTHOTO OMPOCa MO0 KOHTPOIBHBIM BOIIPOCaM;

2. BeinonHeHne KOHTPOJIBHBIX padOT B MUCHbMEHHOI (popMe 1o BoIlpocaM U 3a/1auaM, BXOSIIUM B pasneln (temy) Y/, wiu B
TECTOBOW ()OpMe IO TECTOBBIM 3aaaHusIM B cpene LMS Canvas.

Huxe npeacrasieHs! 006pasisl OUIEeTOB Al KOHTPOJIBHBIX PabOT B MUCBMEHHOH (opme.

®DezepabHOE TOCY1aPCTBEHHOE aBTOHOMHOE 00Pa30BATENBHOE yUPEKACHNE BBICIIETO 00pa30BaHMs
HAIIMOHAJIbHBIN UCCIIEJOBATEJIbCKNU TEXHOJIOTMYECKUY YHUBEPCUTET «MUCuC»
HoBorpounxkwuii punman

Kadenpa Metammypradeckux TEXHOJIOTHHA ¥ 000pyIOBaHUS

KOHTPOJIbHASI PABOTA Ne 1

BUJIET Ne O

JucnunnuHa: «MeTaluryprudeckue TeXHONOTHIY, 4.1
Hampasnenue moarorosku 6akanaspos: 22.03.02. «Metamryprisi»
IIpoduns moaroroBku: «MeTauTyprust 4epHBIX METAIIOBY
®dopma 00yueHus: OuHast
®opma npoBeeHNsT KOHTPOILHONW pabOThL: TMCHMEHHAs

1. U3menpueHne MaTepuaioB. ArperaTsl, IPUMEHAEMBIE UL U3MEIbUCHUS.
2. 3agaya. OnpenenuTh CTENCHb N3BJICUCHHUS JKelle3a B KOHIIEHTPAT (€K), €CITU KOIMYECTBO PyAbl odoramaeMoii 3a yac (Qp)
cocrapisieT 170 T, a KomudecTBo moirydaemoro konneHTpara (Qk) — 100 T. Koadgdunment oboramenus (Ko) pasen 1,58.

CocTaBuir:

3aB.kaenpoit MTuO

« »

20 T

®DezepabHOE TOCY1aPCTBEHHOE aBTOHOMHOE 00Pa30BATENBHOE yUPEKACHAE BBICIIETO 00pa30BaHNs
HAIIMOHAJIbHBIN NCCIIEJOBATEJIbCKNU TEXHOJIOTMYECKUY YHUBEPCUTET «MUCuC»
HoBorpounxkwuii puaman

Kadenpa Merammypradeckux TEXHOJIOTHH ¥ 000pyIOBaHUS

KOHTPOJIbHASI PABOTA Ne 2

BUJIET Ne O

JucnunnuHa: «MeTalulyprudeckue TeXHOIOTHIY, 4. 1
Hampasnenne moarorosku 6akanaBpos: 22.03.02 «Mertamryprus»
IIpoduns moaroroBku: «MeTauTyprust 4epHBIX METAIIOBY
®dopma 00yueHHs: OuHast
®opma npoBeeHNsT KOHTPOILHOW pabOThL: TMCHMEHHAs

1. Cnoco6s! nHTEHCH(UKAIIMK JOMEHHOTO IPOIecca U UX KPaTKasi XapaKTepUCTHKA.
2. 3agaga. OnpenenuTh coCTaB rasa nepes GypMaMu, eCiii JUIsl CKUIaHUs yriiepojia KOKca HOJaloT CyXoe aTMOoc(epHOe IyThe.
Pacuer Bectu Ha 100 M3 nyTbsl.

CocTaBuir:

3aB. kagenpoit MTuO

« »

20 T




DenepanbHOE rOCY1apCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEXKICHHE BBICILIETO 00Pa30BaHHA
HAITMOHAJIbHBIN UCCJIEJOBATEJILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET «MHUCHC»
HogoTpontxuii Gpumman

Kacgenpa meTamrypriuueckux TeXHOIOTUI U 000pyAOBaHHS

KOHTPOJIbHASA PABOTA Ne 3

BUJIET Ne 0

Jucnumingza: «MeTallypruuyeckiue TeEXHOIOTuu», 4.2

Hanpasnenue noarorosku 6akanaspos: 22.03.03. «Metamryprus»

[Tpodune nmoaroroBku: «MeTamtyprusi Y4epHbIX METAILIOBY

®dopma 00yUeHHs: OTHAs

®dopma npoBeIeHNS KOHTPOIBHOH PabOThI: MICEMEHHAS

1. Kimaccugukarys crasiei mo croco0y IMpou3BOICTBA, IT0 HA3HAYCHHUIO, IT0 KaUeCTBY CTaNIH, [0 XUMUYECKOMY COCTaBYy H IO
CTETeHN PACKUCICHHOCTH.

2. 3apmauva. OnpenenuTs cocTaB IITaka, 00pa3youierocs Mpyu NPOayBKE B OCHOBHOM KHCJIOPOAHOM KOHBEpTepe 1T JKUIKOro YyTryHa.
XuMudeckuit coctaB uyryHa, %: C=4,0; Si=0,3; Fe=95,8%. Conepxanue Mn, S u P He yunThiBaTh. OCTaTOUHOE CO/ICPIKAHHE
yraepoxaa B ctan - 0,12%. HeoOxoauMmbie st pacdeTa JaHHbIE IPHHATH CAMOCTOSTEIBHO.

CocTaBuir:

3aB. kagpenpoit MTuO
«_» 20 T

DenepanbpHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YIPEXKICHHE BBICIIIEr0 00pa30BaHUs
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET «MUCuC»
Hosotpounkuii punman

Kadenpa Meraiuryprudeckux TEXHOJIOTHI U 000pyAOBaHUS

KOHTPOJIbHAS PABOTA Ne 4

BUJIET Ne O

JucnunnuHa: «MeTaurypruiaeckue TEXHOIOTHNY, 4.2

Hampasnenue moarorosku 6akanaspos: 22.03.03. «Meramryprusi»

IIpoduns moaroroBku: «MeTayuTyprust 4epHBIX METAIIOBY

®dopma 00yueHus: OuHast

®dopma npoBeeHNsT KOHTPOIBLHOH pabOThl: MMCbMEHHAS

1. Cioco06s! pa3nuBKH cTamd. [IpeuMyIiecTBa U HEIOCTATKU Pa3IUBKH CTATH B U3TIOXKHHIBI CBEPXY Nepe ciu(OHHON pa3IuBKO.
2. 3apava. OnpenenuThb MpOJOKUTEIBHOCTh 3aTBEPACBAHMS 7-T CIUTKA CTAJIM MapKH 1511C, MMEIOIIETro CICAYIONIUE pa3Mephbl:
BbicoTa h = 2150 MM; muprHa BepxHel dacTu bB = 670 MM, HIKHE# bH = 730 MM; TonmpHa BepxHel yacTH aB = 470 MM, HIDKHEH
aH = 530 mm.

CocTaBuir:

3aB. Kagenpoit MTuO
« _» 20 T

DopMoii MPOMEKYTOTHON aTTECTalluy B 5 ceMeCTpe Mo TUCIUILIIHE ABIgeTca AnddepeHINPOBAHHbIN 3a9eT.
Huxe npeacrasien obpasen 6unera st quddepeHnpoBaHHOro 3a4eTa, IpoBOJUMOr0 B yCTHOH (GopMme.

®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENFHOE YIPEXKICHNE BEICIIIETO 00pa30BaHHA
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI TEXHOJIOTMYECKUI YHUBEPCUTET «MUCuC»
HoBotpowutikuit pumman

Kadenpa MeTamnypriudeckux TEXHOJIOTHA U 000y TOBaHHS

BUJIET K O9K3AMEHY Ne 0

Jucuunminna: «Merajuryprudeckue TeXHOIorum», Yacts 1
Hamnpasnenne nmoxroroskn 6akamaspos: 22.03.02 Meramryprust
IIpoduns moarorosku: «MeTauTyprust 4epHBIX METAIIOBY
®dopma o0yueHUs: OuHAs

®dopma npoBeIeHNs SK3aMeHa: yCTHas

1. Ycpennenue xene3Hsix pyA: Lelb, CIoco0bl U moka3areian 3¢pGeKTHBHOCTH.

2. CTpyKTypa KJIaCCHYECKOT0 JIBYXCTYNEHYATOr0 C0c0o0a MPOU3BOACTBA YEPHBIX MeTauioB. O0mas cxema JOMEHHOTO
HPOHM3BOJICTBA.

3. OmpenenuTs CTENEHb UCIONIB30BaHNS MOHOOKCHIA YTIIEpO/ia B JOMEHHOMU I1€4H, €CIIH COCTaB KOJIOITHUKOBOrO rasa, %: CO2 —
22; CO—-25; H2 - 7; H20 - 10.

CocraBui:




3aB. Kagenpoit MTuO
« _» 20 1.

DopMoii IPOMEXKYTOUHOM aTTeCTallMU B 6 CEMECTPE MO AUCHUILIUHE SBJIAETCS SK3aMEH.
Huxe npencrasien oOpaser Ouiera Uit 9K3aMeHa, TPOBOJUMOTO B YCTHOH (opMme.

DenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENFHOE YIPEXKICHNE BEICIIIETO 00pa30BaHHA
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI TEXHOJIOTMYECKWI YHUBEPCUTET «MUCuC»
HoBotpowurtikuit pumman

Kadenpa Merammypradeckux TEXHOJIOTHH U 000pyIOBaHUS

BUJIET K BAUETY Ne 0

Jucunmuimza: «MeTatypriuueckie TeXHOIOrum», Yacts 2

Hamnpagsnenue noaroroBku 6akanaspos: 22.03.02 «Metammyprusn»

IIpodmnns moxroroBku: «MeTayuTyprist 4epHBIX METAIIIOBY»

®Dopma 00ydeHHs: OuHas

®dopma NpoBeACHUS dK3aMeHa: yCTHAs

1. Knaccudukanus craneii mo crocody nMpou3BOJCTBA, 0 HA3HAYEHHIO, MO0 KAYeCTBY CTAJIH, IO XUMHUUECKOMY COCTaBY H IO
CTETICHU PACKUCICHHOCTH.

2. [lepeuncnuTe BUIBI MAIIMH HETIPEPBIBHOTO JIUThS 3arOTOBOK. J[aiiTe XapakTepuCTUKY yCTaHOBKaM HEMPEPBIBHOM pa3JIuBKU
CTaJli BEPTHKAIHHOTO TUMA (OTIMIUTENEHBIE OCOOCHHOCTH, IPEUMYIIIECTBA U HEJOCTATKH).

3. OmpenenuTs NPOJOIKUTEIBHOCTD 3aTBEPACBAHMS 8-T CIUTKA CTAIM MapKH 15, UMeroIero cieayromue pa3Mepsl: Beicota h =
2100 mM; mMpuHa BepxHe# dacTu b = 650 MM, HrkHEH bH = 720 MM; ToNIMHA BepXHe# dacTu aB = 470 MM, HIDKHEH aH = 530
MM.

CocTaBuir:

3aB. Kagenpoit MTuO
«_» 20 T

JucranimonHo mudQepeHInpoBaHHbIH 3aUeT U 9k3aMeH npoBosaTces B LMS Canvas. Tect conepskur 38 3ananuii. Ha pemenue
TecTta K quddepeHmpoBaHHOMY 3a4eTy 0TBOAUTCS 70 MUHYT, K 3K3aMeHyY - 80 MUHYT.
O6pa3zen 3aganuii 17151 9K3aMeHa, IPOBOIUMOro auctanioHHo B LMS Canvas:

1)IoMeHHBIH TIpoliecC XapaKTepU3yeTcs CIESAYIONIUMU OCOOCHHOCTSIMH, CYIIECTBEHHO OTINYAI0-IIIUMHE €0 OT JPYTUX
METAJTyprU4€CKUX MPOIECCOB:

1.B TOMEHHOI1 IEYH MPOTEKAIOT MPOLIECCHl OKHCIUTEIBHOIO XapaKTepa;

2.B )IOMCHHOﬁ ¢4 OCYHICCTBIIACTCA BCTpe‘IHLIfI MMPOTUBOTOK;

3.B JOMEHHOH Ie4YH IPOUCXOAUT IEPEKPECTHBIN IPOTUBOTOK HAIrPEBAEMBIX MAaTEPUAIIOB U O-PSYUX Ta30B.

2) Vka3ath crnoco0 oOoramieHus, KOTOPBIM OCYINECTBISICTCS B OyTapax, CKpyOOepax, KO-phITHBIX MOMKax
1.mpoMBIBKa;

2.IrpaBUTALIMOHHOE 00OTaIIEHHE;

3.duoranus.

3)B ueMm 3aKkmo9aeTcs CyIHOCTB IPOIIecca MOMyYEeHHUs YyTyHa B JOMEHHBIX Medax?

1.B BOCCTaHOBIEHHHU OKHUCIIOB Xkeje3a, BXOIAIUX B COCTaB PY/bl, OKUCHIO YTIIEPOa, BO-IOPOIOM U TBEPABIM YIIEPOIOM,
BBIIICAIOMIUMHUCS NIPH CTOPAaHUHU TOIJIMBA B IIEUH;

2.B IIOIy4EHHUH KHUJKOTO UyTyHa U3 Py/Ibl B pe3yJIbTaTe IPOTEKaHUSI OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMMT;

3.B nepepaboTKe KeIEe3HBIX Py B UyTyH.

4)JIoOMEHHBIM TPOIIECCOM HAa3bIBAIOT:

1 .BBIIJIABKY Y4yTyHa U3 JKEJIE30COIePKALIMX MaTEPUANIOB B CIIEHUATBHBIX IIAXTHBIX Te-4ax (IOMHaX);
2.BBIMJIABKY CTAJIM U3 UyI'yHA B CIIELUAIbHBIX IIAXTHBIX M€4ax (JOMHAX);

3.BBIMJIABKY CIUIABOB M3 METAIUIONIOMA (CKpara) v KeJIe3HOH PyAbI B CHIEIMANBHBIX MIaXTHBIX MeYax (IOMHax).

5)CyThb nepefena 4yryHa B CTalb COCTOUT:

1.B CHHKEHUM COIEP KAaHUS yIIepoa U NpUMecel yTeM pacKUCIEHUS U JIETMPOBaHUS;

2.B CHIDKEHHH COJCPKaHUS yIIepojia U IpUMeceH IMyTeM HX H30MPaTebHOTO OKUCIICe-HHUS;

3.B yBEIIMYEHHHU COZIEpKaHNA YTIIepoia U YMEHBIICHUH COEPKaHuUs IPUMecel IMyTeM UX U3-0MpaTelbHOr0 OKUCICHUS U
JIETUPOBAHMUSL.

6)loMeHHBII IpoLece XapakTepu3yeTcsl CIeAYIOUIMMU OCOOCHHOCTSIMY, CYILECTBEHHO OTJIMYAIO-IIUMU €r0 OT IPYyTUX
METAJITYPIHIECKHIX ITPOIIECCOB:

1.B TOMEHHOI1 ITeYH MPOTEKAOT IPOIECCHl OKUCIUTEIBHOTO XapaKTepa;

2.B JOMEHHOH MEYH OCYIIECTBISIETCS] BCTPEUHBIN NPOTHUBOTOK;




3.B IOMEHHOI! [TeYH MPOUCXOIUT MEPEKPECTHBIN MPOTUBOTOK HATPEBAEMBIX MATEPHAIIOB U TO-PAYUX Ta30B.

7) s cy>xneHns 0 Xofe Iedr Hy>KHa HH(OpMAIHs:

1.0 macce moauwu;

2.0 KOJIMYECTBE, IaBJICHUH U BIIaXKHOCTH AyThS;

3.0 1aBJI€HNH, TEMIIEPATYPBI U COCTaBE KOJIOUIHUKOBOTO rasa.

8) IIporiecc yMeHbIlIeHHS pa3Mepa KyCKOB TBEPIOTO MaTepraa ero pa3pyuieHueM Mo IeHCTBU-eM BHEITHUX CHJT JI0 KPYITHOCTH
6—15 MM u Ooiee Ha3BIBAETCS:

1.npoGnenue;

2.M3MeIbYCHHE;

3.0KyCKOBaHHE.

9) K mpoueccam NOATOTOBKH KENE3HBIX Py OTHOCHTCS
1.1poGneHue, U3MENbUCHHE U KiIacCH(HUKALIMS;
2.¢unpTpanus;

3.¢norarus.

O6pazer 3aganuii 11t AuGepeHIIMPOBAHHOTO 3a4eTa, IPOBOAUMOro auctaHimnoHHo B LMS Canvas

1) HaunGonee yacTo 11 MpOLyBKH CTAJIM HHEPTHBIM Ta30M HUCIONB3YIOT
1.apron

2.reaumn

3.KCCHOH

2)OHO# 13 TTIaBHBIX MPUYKH 00pa30BaHus (JIOKCHOB B CTAJU SIBISCTCS
1. HEMeTaIITNYECKHE BKITFOUEHMS

2.BOZIOpOA

3.KUCII0po.

3) K cnocobam BHeneuHO# 00pabOTKH CTal OTHOCSTCS

1.BakyymMupoBaHue, 00paboTKa CHHTETUYECKUM LIUIaKOM, IPOIyBKa HHEPTHBIM ra3oM
2.BaKyyMHUpOBaHNE, 00pabOTKa CHHTETHUECKIM [IIIAKOM, HaBEJICHHE [IIAKa B TIEUH
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
| .111aBUKOBBIN IIITIAT

2.U3BeCTh

3.Kene3Has pyaa

5) Huskast 3¢ ek THBHOCTh BaKyyMHUPOBaHHS B BaKyyMHOH KaMepe CBSI3aHO C TeM, UTO

1.He0OXOMMBI JOTOJIHUTEIILHBIE MOCTOBBIC KPAHbI I YCTAHOBKU U M3BJICUECHHS CTallb-KOBILEH U3 BaKyyMHOH KaMepbl
2.Heo0X0qMMa YCTaHOBKA JOTIOJHUTEIIHHBIX BAKyyMHBIX HACOCOB

3.B3aMMOJICHCTBHE YTIIEPOA C PACTBOPSHHBIM B METaJlIe KHCIOPOAOM, HHTEHCHBHO NIPOTEKAIOIEe B TOBEPXHOCTHOM CJIOE,
3aTHXAET 110 Mepe YBEIMYEHHUS TONIINHEI CJI0sl MEeTaJlla ¥ IPAaKTHYECKH MOJHOCTBIO NpeKpalaercs Ha rioyoune ~ 1,4 m, T.e.
HIDKHYE CJION METaJUIa JIera3aliy He TTOABEPraroTCs

6) OmnpenenuTs NPOAOIKUTENBHOCTD 3aTBEpIeBaHu (B MHH.) HEMPEPHIBHOIUTOM 3aTOTOBKHU C Pa3MepPaMu MOMEPEYHOro CEYeHUs
200%1200 mm u3 cranu Mapku 40X. OTBET OKPYIJIMTh A0 LIENbIX 3HAUCHUH.

7)Onpeaenuts TONLIIMHY CJI0S 3aTBEPAEBILEro MeTauia (B MM) cTainu Mapku 40 Ha BeIXofie U3 KpucTamsaropa JuymmHoi 1000 mm
BepTukanpHoit MHJI3, ecnu 3arotoBka ¢ pasmepamu nomnepedHoro cedeHust 290x 1200 MM BBITSTHBAETCS CO CKOPOCTHIO 1,2 M/MUH.
YpoBeHb MeTaiia B KpHCTaLTU3aTope (HEIOIUB) IPUHATH paBHbIM 100 MM. OTBET OKPYTIIATH JI0 HENBIX 3HAYCHUH.

YK-10.1-31

8)UTo criocoOCTBYET YBETHUCHHUIO MPOHNKHOBEHHUIO KUCIIOPOJHON CTPYH B BAHHY METaJlIa IPH MPOYUX YCIOBHUAX?
1.yBenuueHne quamMerpa cormna GypMsl

2.BBICOKAs YUCTOTA KCHIOPOJa

3.yMeHblIEHHE AnaMeTpa coruia Gypmbl

9) Kaxoe BusiHre 0Ka3bIBAalOT HA XOA BBIIIABKH CTANIHU ITy3BIPKU YTApHOT'O Ta3a, o0pasyromyecs Ipy OKUCICHUH yriepoaa?
1.c0cOOCTBYIOT YIaJCHHIO PACTBOPCHHBIX Ta30B

2.cIocoOCTBYIOT YIAJICHHIO HEMETAITHIECKUX BKITFOUCHUI

3.cIoco0CTBYIOT OXJIAXICHUIO BAHHBI METaIIA




10) B yem 3akirouaercs oTpuLATENbHOE 3HAYCHUE IJIAKOB B CTAJIECIUIABUILHOM MPOU3BOACTBE?
1.pa3pyluaronieM AeicTBIN Ha QYTEPOBKY

2.yBeIMYEHHUH MTOTEPH TOJIE3HBIX IIPUMeCcen

3.yBelnMUYEHUH MTOTEPH JKeme3a

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

IIpu ouieHKe Pe3yIbTATOB 3alIUTHI OTYETOB MO JIAOOPATOPHBIM PaboTaM HCIOIB3YeTCsl OMHApHAs CHCTeMa, KOTopast
MpeayCcMaTpUBAET CIENYIOLIUE PE3YIbTAaThl U KPUTEPUH OLIEHUBAHUSI:

"3a4TeHo", ecITi BHINOIHEHBI BCE 3aIaHMs Ta0OpaTOpHOH paboTH, CTYACHT OTBETHII Ha BCE KOHTPOJIBHBIC BOIPOCHI.

"He 3auTeHo", eciu CTYACHT HE BBHITIOIHWII WIIH BBITIOJHIJ HEMPABIIIHFHO 3a/1aHus T1abopaTopHOi paboThI, CTY/ISHT OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH WJIM HE OTBETHJI HA KOHTPOJIbHBIE BOIPOCHI.

B cucreme oreHKH 3HaHWH, YMEHUI U HABBIKOB TI0 pe3yJIbTaTaM MPOBEACHUS KOHTPOJIBHBIX pa0OT B MUCHbMEHHOH (opme
WCTIONIB3YIOTCS CIEAYIOUINE KPUTEPUH:

OreHka "OTIMYHO" CTaBUTCA 32 MOJHOE OBJIAJICHUE COJIepKaHUEM yueOHOro MaTepuana, BiaeHie NOHATHIHBIM almnapaToM,
YMEHHUE pemaTh MPakTUIeCKUE 3a1a4H, JIOTHYHOE H3JI0KECHUE OTBETA.

OreHka "Xoporro" cTaBUTCs, €CIIM CTYJICHT TIOJTHO OCBOMJI YY€OHBIH MaTepHal, BlIaeeT MOHITHHHBIM arapaToM, OCO3HAHHO
MPUMEHSIET 3HAHUS AJIS PEIIeHNs] TPAKTUIECKUX 3a7a4, TPaMOTHO H3JIaraeT OTBET, HO coAep kaHue U popMa OTBETa UMEIOT
HEKOTOPbIE HETOYHOCTH.

OreHka "yIOBIETBOPUTEIHLHO" CTABUTCS, €CIIH CTYACHT OOHAPY)KMBACT 3HAHKUE Y IOHUMaHHE OCHOBHBIX MOJIOKEHHH yu4eOHOTO
MaTepuana, HO U3JaraeT ero HeMoJHO, HeTOCIeI0BaTENbHO, TOMyCKaeT HETOYHOCTH B OMpe/IeeHIe IOHATHIA, B TPUMEHEHUT
3HAHUH JUIS PELICHUS IPAKTHYCCKUX 3a/1a4.

OreHKa "HEYIOBIETBOPUTEIBHO" CTABUTCS, €CIIM CTYJICHT UMEET pa3po3HEHHbIC, 0ECCUCTEMHBIC 3HAHNUS, HE YMEET BBIICIIATH
TJIaBHOE W BTOPOCTETICHHOE, TOMTyCKAET OMIMOKH B ONPEIeNICHNE TIOHATHH, NCKaXKaeT UX CMBICI, OECTIOPSIOYHO U HEYBEPEHHO
u3JaraeT Matepuai, He MOXKeT IPUMEHATh 3HAHUS JJIS pellIeHHs] MPAaKTUUYEeCKUX 3a71ay; 3a MOJTHOE He3HAHNE W HETIOHUMaHKe
y4eOHOro MaTepuara.

Jns momydenns nuddepeHnupoBaHHOrO 3a4eTa [0 AUCIUILTIHE HE0OXO0IUMO BIIIOTHEHUE CIIEAYIONINX yCIOBHIA:
1. BeinonHeHue 1 3amuTa Bcex MpeyCMOTPEHHBIX 10 JUCLMILIHHE JIA0OPAaTOPHBIX PadoT;

2. BeinmonHeHne BceX MPEeayCMOTPEHHBIX 10 IUCIUILIMHE TEKYIINX KOHTPOJIBHBIX PaOOT Ha OLICHKY HE HIXKE
"y0BIETBOPUTEIHHO"

3. Cnaua nuddepeHunpoBaHHOTO 3a4eTa 10 OMIeTaM UK B pe3ylIbTaTe KOMIIBIOTEPHOTO TECTUPOBAHHUS

KpuTepru OI[eHKH OTBETOB Ha YK3aMEHe, IPOBOJIUMOM B YCTHOM (opme:

Orrenka «OTINYHOY» CTABUTCS, €CITH HA TEOPETUUECKIE BOIPOCHI JaHbI Pa3BEPHYTHIC OTBETHI, IPUBEACHBI COOTBETCTBYIOIINE
CXEMBI, PUCYHKH U T.JI., IPABIIBHO peliieHa 3aaaua. OOydaronuiicss XOpoIIo OPHEHTUPYETCSI B MAaTEpHAIie, BIaeeT
TEPMHHOJIOTUEH, IPUBOAUT IPUMEPHI, 00OCHOBBIBACT, aHATM3MPYET, BHICKA3BIBAECT CBOKO TOYKY 3PCHUS 10 aHAIIN3UPYEMBIM
SIBJICHHSIM | TIPOIECCaM, MPABHIBHO MPHMEHSCT [TOTYYCHHBIC 3HAHUS TIPH PEIICHUH MPAKTHYCCKUX 3a1ad. OTBETHI H3IararoTCst
CBOOO/HO, YBEPEHHO 0€3 HCIIO0JIb30BAHMUS JIUCTA YCTHOT'O OIIpOCa.

Orenka «XO0pOILo» CTaBUTCs, €ClId 00a TEOPETHYECKUX BOIIPOCA B LIEJIOM PACKPBITHI, HO U3JI0KEHBI HE IOCTATOYHO IOJIHO. 3a1a4a
penrena. JInbo Ha TEOPETHUYECKUE BOIPOCHI JaHbI Pa3BEPHYTHIC OTBETHI, HO JHOMYIICHBI OIMHOKH MPH PEIICHUH 3a1adH.

OrreHka «Y IOBICTBOPUTEIBHO)» CTABUTCS, €CIIH HA TEOPETHYESCKUE BOMPOCHI TAHbI 00IIHE HENOIHbIe 0TBeThL. O0yJaroIuiics
cnabo OPUEHTHPYETCSI B MATEpHAIIE, HE MOYKET PEIaTh 3a/1a4H, HE MOXKET MPUBECTH MPUMED, HE MOXKET AHATU3UPOBATH
000CHOBBIBATH.

Orenka «HeynoBneTBOPUTEIBHO)» CTABUTCS, €CJIM HE PElIeHa 3a/1a4a ¥ PaBUIbHBINA OTBET HE JaH HU HA OJUH BOIPOC.
OOyuarouMiicsi B MaTepraie TUCIUILIHHBI IPAKTUYECKH HE OPUCHTUPYETCS, T.€. HE MOXKET JAaTh Ja)Ke OOLIMX CBEICHUIA 110
BOIIPOCY.

Kputepun onieHKH KOHTPOJBHBIX PadOT, OTBETOB Ha BOMPOCH! A()(HepeHIIMPOBAHHOTO 3a4€Ta U AK3aMeHa, IIPOBOTUMBIX B
nuctanioHHoi gopme B LMS Canvas:

90 < IIponent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < IlponeHt BepHbIX 0TBETOB < 90 - XOpoII0

60 < IIporeHT BepHBIX OTBETOB < 75 — yIOBIETBOPUTENEHO

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTODBI, COCTABHTEIH 3arnaBue Bubnmoreka W3patenbcTBO, rof, 371. aapec
JI1.1 | Kynpun B.A. Teopus 1 TEXHOIOTUS M.: "Mup", OOO "UznatensctBo ACT",
MIPOW3BOJICTBA CTANH: YUeOHHK 2003,
JUIS BY30B
JI1.2 [B.I. BockoOoitaukoB, |OOmas MeTamTyprust: Y4eOHHuK M.: UKII «Akanemxnuray, 2005,
B.A. Kynpun, AM. mist BY3oB
Slkymie




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTODBI, COCTaBHTEIH 3arnaBue bubnnoreka W3maTenbcTBO, rof, 31. agpec
JI2.1 |E.®. Berman, b.H. Mertannyprust 4yryHa: M.: AkagemkHura, 2004,
KepeouH. Y4eOHuK
A.H.IToxBucHeB u ap.;
ITox pen. 1O.C.
HOchun
6.1.3. Meroauyeckue pa3padoTku
ABTODBI, COCTABHTEITH 3arnaBue Bubnmoreka W3patenbcTBO, rof, 371. aapec
JI3.1 | Bparkosckuii E.B., AHanu3 3¢ GeKTHBHOCTH H® HUTY «MUCuCp, 2016,
[TamoBanos A.H. paboThI TOMEHHOMH TICYH: http://elibrary.misis.ru/action.php?
Metoandeckue ykazaHus IS kt path_info=ktcore.SecViewPlugin.actio
BBIIOJIHEHUS. KOHTPOJIbHOI ns.document&fDocumentld=12124
pabOTHI/TOMAIITHETO 3aJaHUs
JI3.2 | Kynununa H.T'., Merannypruueckue Hosorpounk: HO HUTY "MUCuC",
[TamoBanos A.H. TexHonorun: JlabopaTopHsIit 2020, http://elibrary.misis.ru/
OPaKTHKYM
JI3.3 | Kynununa H.T'., Meramnypruyeckue Hosotpounk: HO HUTY "MUCuC",
[ITamoBanoB A.H. TEXHOJIOTHH: MeTOoIUYECKUE 2020, http://elibrary.misis.ru/
yKa3aHUsI TS IPOBEICHUS
MPaKTUYECKUX 3aHATUH
JI3.4 |I[Ianosanos A.H. ITpoekTHpoBaHKE CTAIBHOTO Hosorpourx: HO HUTY "MUCuC",
cnuTKa: MeToauueckue 2020, http://elibrary.misis.ru/
YKa3aHUsI 10 BBITOTHEHUIO
JIOMAIITHETO 3aJaHus /
KOHTPOJIBLOHOH paboThl
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
31 |H® HUTY MUCuC www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
93 | Poccuiickas HayuHast 31eKTpOHHAs OMOIMoTeKa www.elibrary.ru
24 |HOb HUTY "MUCuC" www.elibrary.misis.ru
6.3 Ilepeuenb MPOrpaMMHOIo odecnevdeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 |10 AatuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 |IIO Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
1.4 |IIO Hepa3spbiBHast pa3nuBKa CTAIH
6.4. Tlepeyens NHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHarieHue
211 VYuebnass  aymutopus  ans 3aHsaTwid | Kommerorep B cOope, 1 mT.
JIEKIIMOHHOT'O THIIA, npaktuieckux | KomonknGenius SP-S110, 1 .
3aHATHI Beb-xamepa Logitech, 1 mt.
Okpan Lumien Eco Picture 200x200 cwm, 1 mit.
IIpoexTop Acer ¢ motonoyHsM Kkpermienuem P5206(3D), 1
IIT.
Jocka yuennueckas, 1 mr.
Cron yueHudecKuii, 22 mrT.
Cryn yuenudeckuii, 40 mr.
217 VYuebHas nabopatopus Merannnaeckuit creHa-21013400147, 1 mr.

Crenax moj odpasipr 900*500*2000, 2 .
Becsl mabopaTopHble TeXHUYECKHE, | MIT.
Maket nomMeHHOTO 1Iexa, 1 mT.

MakeTt MapTEeHOBCKOrO 1iexa, | miT.

Cron y4eHu4ecKuid, 4 mr.

Cryn, 9 wr.




211 VYuebnas  aymauropus 1 3aHATHi | Kommerorep B cOope, 1 mit.

JICKUIUOHHOT'O TUIIA, npaktrdeckux | KomornkunGenius SP-S110, 1 mT.

3aHATUI Be6-kamepa Logitech, 1 .

Okpan Lumien Eco Picture 200x200 cm, 1 mit.

IIpoextop Acer ¢ moronouHsIM kpemienueM P5206(3D), 1
T.

Jocka yuennueckast, 1 mr.

Cron ydeHn4eckuid, 22 1mT.

Cryn yuenndeckuii, 40 mr.

217a VYueOHas mabopaTopus Meramnmmaecknit creHn-21013400147, 1 .
Crenax moa oopasipst 900*500*2000, 2 mr.
Becsl 1abopaTopHble TeXHUUeCKue, | mrT.
Maker gOMEHHOTO Liexa, 1 mrT.

MaxkeT MapTE€HOBCKOrO Iiexa, 1 mr.

Cron yueHnueckuit, 4 mr.

Crymn, 9 wr.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

OcBoeHHE TUCHHUILIHHBI TIPEIIONaracT Kak MpoBEACHHE TPAIUIIHOHHBIX ayIUTOPHBIX 3aHATHH, TaK U pabOTy B AIEKTPOHHOM
nHpopMaImoHHo-o0pazoBaTenbHOl cpene HUTY «MUCuCy» (3MOC), yacThio KOTOPOH HEIOCPENCTBEHHO NPETHA3HAYCHHOM TS
OCYIIECTBICHNUS 00pa30BaTEIFHOTO Ipoliecca ABIseTcs DIeKTPOHHEBIN 00pa3oBaTenbHEIi pecypc LMS Canvas.

PexoMeHIaImu 1o ycrenHoMy OCBOSHHIO Kypca B TPaJIHLIHOHHO (opMe.

Jl1s1 yCTIenmHOro YCBOCHUS TEOPETHIECKOT0 MaTepraa HeoOX0IMMO PEry IIpHO ITOCEIaTh JICKIINH, IePEIUTHIBATE JICKITMOHHBIH
MaTtepua, 3HaUUTeNbHOe BHIMAaHHE yAeIATh CAMOCTOSTEIbHOMY H3Y4E€HHIO TUCIUTLIHHBL

YcnemHsoMy 0CBOEHHIO Kypca TakxkKe TIOMOXKET BeJieHHE TEPMUHOIOIMYECKOro CJIOBaps, YTO MO3BOIUT OBICTpEE YCBaUBATh
TEOPETUYECKUI MaTepuall, [PaMOTHO CTPOUTh CBOIO PEUb MPH YCTHBIX U MUCbMEHHBIX OTBETAX.

[IporpamMma TUCIUIIIMHEL BKJIOYAST IPaKTHIESCKUE U Ta00paTOPHEIEC 3aHATHS, BHIIIOJIHEHUE JOMAITHUX 3aJaHUH.

JlomariHee 3aiaHMe OTAMYAeTCsA 3HAUYUTENbHBIMU 3aTPaTaMH BPEMEHH U TpeOyeT OT CTyAeHTa 3HaHHH JISKIIMOHHOTO MaTepuana u
GonbIIOro BHUMaHUA. B CBS3M ¢ 3THM, IIpH IIIIAHUPOBAHNUH CBOEH CaMOCTOATENBHOM pabOTHI BaM CIIEAyeT yIUTHIBATH, YTO HPOITYCK
JIEKIIMOHHBIX 3aHATUN ¥ HEBHUMATEIbHOE OTHOLIEHUE K U3YUYEHHIO MaTepUalla CyIIECTBEHHO OCJIOKHUT BBIIOJHEHUE JOMAIIHETO
3aJaHusL.

OdopMIiIeHHOE B COOTBETCTBHH CO CTaHAAPTaMH JOMaIlIHee 3aaHue caeTcs Ha kadenpy Meraurypru4eckux TEXHOIOTHI 1
obopynoBaHus. JloMalrHee 3ajaHNe CINTACTCS 3aUTEHHBIM, €CIIH OHO ITPOBEPEHO IIPEIoiaBaTeNieM, BEAYIINM 3aHATHS, M UMEeT
COOTBETCTBYIOIIYIO 3aIIUCh O IIPAaBUILHOM €0 BBIIOJIHEHHU.

JlabopaTopHbIe PabOTHI CBSI3aHBI CO 3HAUUTEIBHBIMU 3aTPaTaMU BPEMEHHU, KPOME TOTO, [UISl UX MONTHOLEHHOTO BBITOIHEHUS
TpeOyercs yJacTre B He HECKOJIBKUX CTYAEHTOB IOJ PYKOBOICTBOM y4eOHOro MacTepa. B cBsi3u ¢ 3TUM, IpH IIIaHUPOBaHUH
cBOeH y4eOHOI pabOTHI BaM CIEAyeT YIUTHIBATh, UYTO IIPOITYCK JJAOOPATOPHOTO 3aHATHS CBSI3aH CO CIIOKHOCTSAMH UX BBIITOJTHEHHUS.
IToaroroBka K BEIMOIHEHUIO TA00OPAaTOPHOM pabOTHI 3aKITFOUAETCS B COCTABICHUH TEOPETUIECKOTr0 BBEICHHUS K 1a00paTOpHOi
pabore. I[Tocne BeImonHeHUs 1ab0paTopHOH paboThl odopmisieTcs oTyeT. PaboTa cunTaercs MOJHOCTBIO 3aU4TEHHOH IOCIe ee
3aIMTHL. 3amuTa Ja00paTOPHBIX paboT MPOBOANTCS Ha TAOOPATOPHBIX 3aHATHAX.

YdacTre B IPaKTUIECKHUX 3aHATHAX TPeOyeT OT CTYACHTOB BBICOKOH CTEIICHN CaMOCTOSTEIFHOCTH U CIIOCOOCTBYeT Ooitee
TIIyOGOKOMY OCBOEHHUIO TEOPETUUECKHX MOTO0KEHUH U UX MPAaKTHYECKOr0 UCIONb30BaHus. [0 MHANBUTyanbHBIM UCXOIHBIM
JJAHHBIM, BbIIaBa€MBIM B HauaJle MIPAKTHUECCKUX 3aHATHH, HEOOXOIMMO ITPOBECTH CAMOCTOSITENBHbIE PACUETHI M CHIETATh BHIBOJIBI 110
TIOTyYeHHBIM Pe3yJIbTaTaM: O XapaKTepe MOMyIeHHbBIX JaHHBIX U 00 HX COOTBETCTBHHU PEaNbHBIM ITPOU3BOJCTBEHHEIM BEIMIMHAM.
IoaroroBka x quhepeHITPOBAHHOMY 3aUeTy U SK3aMeHy MO TUCHUILIHHE 3aKII0YaeTCs B U3yUCeHUH TEOPEeTUIECKOro MaTepuana
M0 KOHCIIEKTaM JIEKIIU, HCTOYHUKAM OCHOBHOM U JOMOIHUTEIBHON JINTEPATYPhI, BKJIFOYAsk TEMBI CAMOCTOATEIBHOTO U3YyUEHHUS.

PexoMeHanuu o 0OCBOSHHUIO AUCIUILTIHEI B TUCTAaHIMOHHON (opme.

LMS Canvas no3BoJsieT HCIOJIb30BaTh CIEIUANbHBII KOHTEHT U 3JIEMEHTHI 3JIEKTPOHHOTO 00Y4eHHs U JUCTAHIIMOHHBIX
obpazoBatensHbIX TexHONOrHi. LMS Canvas ucnonb3yercst IpeuMyIIeCTBEHHO IJIsi aCHHXPOHHOTO B3aUMOJCHCTBHS MEXKTY
yJacTHHKaMH 00pa30BaTEeIBHOTO MPOIIecca IMOCPEACTBOM ceTh «HTepHeT».

Urto06s! 3¢ GeKTUBHO UCTIONB30BaTh Bo3MoykHOCTH LMS Canvas, a COOTBETCTBEHHO U yCIEITHO OCBOUTD AUCHHUILTHHY, HYKHO!

1) 3aperucTpupoBaThcs Ha Kypc. s 3TOro Hy»KHO MepeiiTu o cchlIKe, BbAaBaeMOIl COTPYTHUKAaMH JeKaHaTa Uiln
npernosaBateneM. JIOTHH U Iapoib COBIIAAAET ¢ JIOTHHOM U mapojieM ot jngHoro kabuaera HUTY MUCuC;

2)B pyOpuke «B Hauano» 03HAaKOMHTECS C COAEepPKaHUEeM Kypca, BOIIPOCAMH ATl CAMOCTOSTEIBHOM ITOATOTOBKH, YCIOBHUSMH
JIOITyCKa K aTTecTaluu, GopMoi MpOMEXyTOUHON aTTecTalnu (3a4eT/9K3aMeH), KpUTEPUSIMH OLIEHUBAHUS U JP.;

3)B pyOpuke «Momynm», 3aX0/1s B COOTBETCTBYIOIIHE PA3/eibl H3yYaTh yUeOHbIC MaTepHaIIbl, pa3MEILeHHbIC TIpenogasareneM. B
T.4. TTOJB30BATECS JINTEPATYPOii, PEKOMEHIOBAaHHOM IperoaBaTeeM, Iepexo s 10 CChUTKaM;

4)B py6puke «bubIHOTEKa» BO3MOXKHO MOAOUPATH IS BBIITOTHEHUS IMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAIITHIAE PAOOTEHI,
KypCOBbI€ PabOTBI/TIPOCKTHI) JTUTEPATYPY, pasmeniennyio B 9bC HUTY «MUCuC;

5)B pyOpuke «3amaHusD» HY)KHO O3HAKOMHTECS C COJepKaHUEM 3a/IaHMs K MMCBMEHHOH paboTe, CpOKaMHt cadH, KpUTSPHIMH
OLICHKU. B ycTaHOBIEHHBIE CPOKH BHIIIOTHUTH PabOTy(bI), HOATPY3UTH 3/€Ch JKE IS IPOBEPKH. ¥ JOOHO Ha3BIBATh (haiin paboTEI
cleayromuM oopa3zoM (Ha3BaHue MpeaMeTa (CokpaieHHo), rpynmna, @O, nara aktyanuzaunu (Ipyu HOBTOPHOM Pa3MELIECHUH)).
Hanpumep, Meramnyprudeckue texnonorud_Meanos .M. BMT-19 19.03.2020. Ecnu paboTa coaep>XKUT pUCyHKH, (GOpMYJIBI, TO
C LIEJIBI0 COXpaHeHHs (OpMaTHPOBAHMS €€ HyKHO MoArpy*)ats B pdf dopmare.

Pabora, moarpysxaemast 11 IPOBEPKH, JOJKHA!




- coZiepKaTh Bce CTPYKTYpPHBIC JIEMEHTHI: TUTYJIBHBIN JIUCT, BBEICHNUE, OCHOBHYIO 4acTb, 3aKJIFOUEHHE, CIIUCOK HCTOYHUKOB,
MPHUIIOKEHUS (TIPH HEOOXOJUMOCTH);

- OBITH 0(hOpPMIIEHA B COOTBETCTBHH C TPEOOBAHHSIMHU.

[IpenonaBarens B TeUEHHE YCTAHOBIEGHHOTO CpoKa (He Ooiee IecsaTu AHEeH) mpoBepseT paboTy U pa3MeInaeT B KOMMEHTapHUsIX K
3aJlaHUIO PelieH3HUI0. B Heil OH yka3bIBaeT Kak MOJOXKUTENbHBIE CTOPOHBI pabOoTHI, Tak 3aMeuanus. [Ipu Hanu4uu B peneH3uu
3aMeuyaHuil 1 peKOMeH1allui, Hy’KHO BHECTH TIONPABKU B pabOTy, HOArPY3UTH €€ 3aHOBO JUIs TIOBTOPHOM MpoBepkH. IIpu sTom
Ba)KHO CIIEANUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX TOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpi HapyIIeHHH CPOKOB, yKa3aHHBIX
IperojaBaTesieM BO3MOXKHOCTD IIOATPY3UTH Pab0OTy OCTaeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIIeHHH cpokoB. [To
OKOHYaHUM CEMECTpPa MOATPY3UTh paboTy HeE MOIydUTCS;

6)B pyOprKke « TecTs» IPOMTH TeCTOBEIE 3a/IaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHall, pa3MeNIeHHEIH B pyOprke « Moy,
7)B pyOpuke «OLEHKI» OTCIEKHUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBsABIECHUS» YATATh OOBABICHNUS, pa3MelaeMble IpernoaaBaTesieM, 1aBaTb 00paTHYIO CBA3b;

9)B pyOpuke «O0Cyx’IEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (0OCY’KIAIOTCs OOIINE MOMEHTHI, BHI3BIBAIOIIIE
BOIIPOCHI Y OOJBIIMHCTBA TPyMITsl). JJaHHAS pyOpHKa TakKe MOXKET OBITh MCITOIb30BaHa IS B3ANMHON IIPOBEPKH;

10)IposBIATE PETyNApHYIO aKTUBHOCTH Ha Kypce.

[IpenMyiecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOICHCTBHUS MEX/y YYaCTHUKaMH 00pa30BaTEeIbHOrO MPOLecca OCPEACTBOM CETH
«HuaTeprer» ucnonpdyercs Microsoft Teams (MS Teams). UT0oOBI TOJTHOLIGHHO MCIIONB30BATh €I'0 BO3MOXXHOCTH HYKHO
ycTaHOBUTH NpuiiokeHne MS Teams Ha nmepcoHanbHBIN KoMITbioTep U TenedoH. CtapocTaM Hy)XKHO co3iaTh rpymry B MS Teams.
VYudactue B rpymnme no3BoiseT:

- CIIyLIaTh JIEKINY;

- paboTaTh HA MPAKTUYECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C IIPEIOaBaTelIeM, 3a/1aBasi eMy BOIPOCH! MM OTBEYAasl Ha €r0 BOIIPOCHI B 00IIEM YaTe IPYIIIHI B pabodee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBIISITH COBMECTHYIO paOOTy HaJ TOKYMEHTaMH (BKJIaka «Daiibl).

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

[Ipu npoBeneHNH JIEKITMOHHO-TTPAaKTHUECKAX 3aHATHI BEleTCs 3aiCh. OTO JaeT BO3MOXKHOCTE ITPOCMOTPA 3aHATHA B CIIydae
HEBO3MOXKHOCTH IIPUCYTCTBHUS HA HEM WJIH IIPU HEOOXOAUMOCTH BHOBb OOPATHTCS K MAaTEPUaITy U 3aHOBO €TI0 IPOCMOTPETh.




