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1. HCJII/I, 3alavi U IVNIAHUPYEMBIC PE3YyJabTaThbl Oﬁy‘leHI/ISI o AMCIMIIJINHE

—llenp — O3HAaKOMJIGHHE CTYACHTOB C OCHOBHBIM  METAJUTyprHYECKUM
000py/1I0BaHUEM U TEXHOJIOTUEH MPOU3BOICTBA CTANH;

—(opMHpOBaHUE 3HAHUM TEXHOJOTMYECKMX CXeM IIPOM3BOJCTBA  YEPHBIX
MeTaioB. B o0nacTu MeTalulypruyeckoro MmpoMu3BOJICTBA KypC OXBAaThIBAE€T KPYT BOIIPOCOB,
CBA3AHHBIX C TEXHOJOTMEH BBIUIABKM CTAIM B DPa3IUYHBIX CTAJICIUIABUIBHBIX arperarax,
MOBBIIICHHS KauecTBa cTalu. PaccMarprBaroTCs BONPOCHI PA3IMBKU CTald B M3JIOKHULBI U Ha
MalllMHaX HENpPEPHIBHOTO JUThS 3aroToBOK. OTIAENBHO yAENseTcss BHUMaHHE 00OPYIOBaHUIO U
TEXHOJIOTHH MOJTYUYCHHs [[BETHBIX METAJUIOB, U IPOU3BOJUTCS CPAaBHEHHE €T0 C 000PYI0BaHUEM,
U3BECTHBIM B YEPHOM METAJLIypruu;

- OCBOGHHE METOJMK pacyeTa MallMH ¥  arperatoB  CTaJelUIaBUIIBHOTO
IPOM3BOJICTBA M YMEHHE HUX IPAKTUYECKOI'O NMPUMEHEHHs K pealbHbIM METaJUTypruuecKum
nporeccam;

— MOJrOTOBKA CTYJIEHTOB K IPOM3BOJCTBEHHOW, NPOEKTHO-KOHCTPYKTOPCKOW H
MCCIIEJOBATEIbCKON JESTEIFHOCTH B COOTBETCTBHM C KBATM()UKAIIMOHHOW XapaKTEPUCTUKOW
6akanaBpa 10 HalpaBJICHUIO.

3agauu:

— pacumMpeHHe Hay4yHOro Kpyrosopa B OOJAacTH TEXHOJIOTMYECKUX HayK, Ha Oase
KOTOPBIX OyIyLIHH CIIEIUATUCT CMOXKET CAaMOCTOSITENIbHO OBJIAJEBaTh BCEM HOBBIM, C UEM EMY
MIPUJIETCS CTOJIKHYTHCA B MPO(PECCHOHAIBHOM 1€ TEIbHOCTH.

B pesynbrate oOCBOEHMS AMCUMIUIMHBI (MOAyJNs) y oOydarommxcs (GopMupyroTcs
CJIEYIOIINE KOMIETEHIIMU U JOJIKHBI OBITh JOCTUTHYTHI CIEIYIOIINE Pe3yJIbTaThl 00YUeHHs KaK
3Tarn (OPMHUPOBAHUS COOTBETCTBYIOLIMX KOMITETCHIIMA:

Koa m HauMeHOBaHHe KOMIIETEHIIM I NuaukaTopsbl J0CTHXKEHUS
KOMIIETEHIIM U
[1K-1. Cnocoben  BoiOuparb  Metoxsl | MIIK-1.1 - 3maeTr meTompl HCCIEIOBaHHM,
IUTAaHUPOBAHKs, TOATOTOBKH W MPOBEACHHS | mpoBeneHus, 06paboTKH " aHaIM3a

HCCICIOBaHUM, HAOJIOJCHUMN, WCIBITAHUH,
W3MEPEHUM U MPUMEHSTh WX Ha MPAKTHKE,
aHAJIU3NUPOBATh, o0OpabatbIBaTh "
MPEACTABIIATH PE3YJIbTAThI

pe3yJIbTATOB  HUCHBITAHUHA W W3MEPEHU.
Kpurepuun BbpIOOpa METOAOB U METOAMK
HUCCIEeN0OBaHUN

UIIK-1.2 VYmeer npoBOAUTH HCIBITaHUS,
u3MepeHuss u  o0pabOTKy  pe3yJIbTaToB.
PeructpupoBaTh  mokazaHus ~— MPHOOPOB.
[TpoBoauT pacuéTeI u KPUTHYCCKH
aQHAJM3UPYET Pe3yJbTaThl, 1EJIACT BHIBOIbI

HNIIK-1.3 BnageeT BHIOOPOM HCTIBITATEIEHOTO
" WU3MEPUTEIBHOTO o0opyI0BaHus,
HE00XO0MMOr0 JUIS IPOBEACHUS

UcciaeqoBaHuii.  BBIITONHSET OLIEHKH |




00paboTKH Pe3yIbTaTOB UCCIICIOBAHUS

I[IK-2. YmMmeeT cBS3BIBAaTH TEXHOJOTHUYECKHE
IponecCol U 00BEKTBI MCTAJLUTYPIru4CCKOro
IMponu3BOACTBa CO CBOMCTBaAMH METalia,
CBIPpbS U paCXOAHBIX MaTCPHUAJIOB.

NIIK-2.1-3HaeT  OCHOBHBIE  TEXHOJOTUU
METaJUTyprUueCcKoro MpoOU3BOJICTBA,
CTaTHUCTUYECKYI0 00pabOTKY JaHHBIX
NIIK-2.2. YMeeT ycTaHaBIUBaTh OTKIOHEHUS
JaHHBIX OT HOPMAJIBHOTO pacIpeneeHHs,
0OOHapyXMBaTh M WCKJIIOYaTh BBIOPOCHI B
BbIOOPKE NaHHBIX. OOOCHOBBIBATH PEIICHUS
NIIK-2.3. Brnageer nmpuMeHEHHEM OCHOB
TEOPUU METALTYPTHYECKUX TPOIECCOB MPH
peteHun TEXHOJIOTHYECKHUX 3a1a4
METAJTYPrHYECKOTO MPOU3BOCTBA.

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

JlucuumniimHa OTHOCHUTCS K 4YacTH, (OPMHPYEMOW YYaCTHHKaMH OOpa30BaTEIbHBIX

otHomeHu# 6s10ka b1 «luctummas! (MOTyIH)».

«Teopuss 00pabOTKM METAIOB JaBJICHHEM» B3aWMOCBSI3aHA JIOTHUECKH U COJIEP>KaTEIbHO-
METOAMYECKH CO CISAYIONIMMU AUCHUIUTMHAMH U ripakTrukamu OOIT:

- DKoiorus.

- cropus pa3BUTHs METAJLTypruu;

- NunoBaum B MCTAJUTYPIuu,

- Metamnypruyeckre TeEXHOJIOTUH.

- O60pyz[0BaHI/Ie MCTAJUTYPIrUYCCKUX IMTPOU3BOACTB.
- DKOJI0THA COBPEMECHHBIX METAJUTYPTHYCCKUX ITPOU3BOACTB,
- 38.H_II/IT8. Opr)KaIOHlCP’I Cpcabl HAa METAJLITYPIrUICCKOM ITPOU3BOJACTBE

3. CTpyKTypa u cogepxkaHue JUCUHMILIMHBI

OO0mias TpyJ0€MKOCTh JUCLMIUIUHBI COCTABIISIET 4 3aueTHbIX(e) equHuIl(bl) (144 vaca).

3.1

(mo popmam oOydeHMS)

3.1.1.04H0-3a04Has hopMma 0O0yUeHuUs

Buabl yueoHo#i paboThl H TPY10€MKOCTh

Ne KosmmuectBo Cemectp
n/n Bupa yueOHoii padoThl 4acoB - 3
(Bcero)
1 AyIMTOpPHBIE 3AaHATHS 42 14 28
B ToMm umce:
1.1 | JIekuun 18 6 12
1.2 | CemuHapcKue/IpakTUYECKHUE 3aHATHS 16 5 11
1.3 | JIabopaTopHbIe 3aHSTHS 8 3 5
2 CamocrosiTeibHass padoTa 102 34 68
3 IIpomeskyTOUHAS aTTeCTALMS




3auet/aud.3auer/IK3aMeH

3auer, JK3aMeH

3ayer |

Hroro 144 HK3aMEH
3.1.2.3a04nas ¢popma oOyueHus
Ne KosmuectBo Cemectp
n/n Buj yueOHoii padoThl 4acoB 6 7
(Bcero)
1 AyIMTOpHBbIEC 3AHATHS 22 12 10
B Tom unce:
1.1 | Jlexuuu 10 5 5
1.2 | CemMuHapckue/npakTHYECKUE 3aHATHS 6 3 3
1.3 | JlabopaTopHbIe 3aHATHS 6 4 2
2 CamocrosiTeibHasi padoTa 122 40 82
3 IIpomeskyToUHast aTTecTALMS
3adet/nud.3aueT/7K3aMeH 3ader, JK3aMeH
Hroro 144 | 3a4er | JK3aMEH
3.2 Temaruyeckuid IVIaH U3Yy4YeHUS TUCIUTINHbBI
(mo dhopmam oOyueHus)
3.2.1.04H0-3a04Has hopMma 00yUeHuUs
TpynoeMKOCTb, 4ac
AyauTopHasi paboTa E
e 2
Pa3znenanl/TeMbl § E S % S S
n/n == =R z X =
JducuunianHbl - S 3 15} o Z g
ST x| 8= 2 o =
7 cemecTp
1| Pasaen 1. Ctpykrypa 48 6 5 3 34
1 | cTajen1aBHJIBHOIO MPOU3BOACTBA
1.1 | Tema 1. Texuomorus nepepabOTKu 2 1 10
MeTajuinyeckoro  joma.  Kpatkoe
ONMCaHWE METOJIOB  IPOM3BOJICTBA
cTanei (MapTeHOBCKast U
KOHBEPTEpHAsl CTaJIU, 3JIEKTPOCTAIb).
duzuko- XUMHUYECKHE OCHOBBI
BBITIJIABKU CTaJu: OKHCIICHHE
yraepoaa, yaaneHnue ¢hocdopa u cepsl.
Knaccudukanus cramm mo cmocoOy
npou3BoJcTBa. OCHOBHBIE UCTOYHUKU
00pa3oBaHMs IIJIAKA.
1.2 | Tema 2. KonseprepHoe 2 1 1 8
IPOM3BOJICTBO.




TexHonornyeckum IpoLece b3
0COOEHHOCTH KOHBEPTOPHOI'O
npousBoacTBa (beccemepoBckuii  u
TomacoBckuii MPOLECCHI,
KHCJIOPOIHO-KOHBEPTEPHOE
MIPOU3BOJICTBO).

CriocoObl  TOfauu  KUCIOpoJa B
koHBepTOp. OO6ocHOBaHWEe  (HOPMBI
npopusis W pa3MepoB KOHBEpTEpa.
[Huxn paboThl KOHBeEpTepa.
Meponpusatus 10 3amuTe OKpYyXKa-
Io1Iel cpebl (OYHCTKa KOHBEPTEPHBIX
ra3oB OT IbUIN).

1.3

Tema 3. MapTeHOBCKOE MPOU3BOIACTBO
Cxema MapTEHOBCKOW I€4M, XapakKTep
paboThl, JBUKCHHE TOILINBA.
Hcnonp3oBanue pEreHepaTopoB.
PaznoBugHOCTH MapTEHOBCKOTO
mpouecca:  CKpam-mpolecc, CKpal-
PYAHBIN W PYIHBIA  TIPOILIECCHI.
3arpy3ka Il€4d M BBIIYCK MeTalljia.
YTunuzanus OTXOASIIUX TPOTYyKTOB
TOpPEHMSL.

1.4

Tema 4. KoHcTpykuuss  JyroBou
craneraBwibHo  neun  (ACIID).
[IIuxTOBBIE MaTEepUAIIBI.

TexHomornn TIIJIaBKM HA  CBEXEH
IIMXTE W TIEepEIIaBHBbIE MPOLIECCHI.
YCTpoiicTBO M O0COOEHHOCTH PabOTHI
MHIAYKUMOHHOW meun. TexHomorumn
MIaBKH Ha CBEXKEH MHUXTEe U
NeperyiaBHbIe MPOIECChl. Y CTPOHCTBO
" 0COOEHHOCTH paboThI
WHJYKIIMOHHOM NeYH.

8 cemecTp

Paznen 2. CoBpeMeHHbIE
cTAJeNJIaBWIbHbIE TEXHOJIOTHH.

24

2.1

Tema 1. KouBeprepHslii mpolecc ¢
YBEJIMYECHHOW JO0JIEd METauIoOMa B
muxre. [IpuMeHeHne nysnbCcHpYIOIEro
yTbsl W IIPOAYBKa B KOHBEpPTEpPE C
LUKINYECKUM PAacX0J0M KHCIOpO/a.

2.2

Tema 2. CoBpeMEHHbIE TPUEMBI
opraam3armu padots! JICII: TormmmBHO-
TyTOBOM  CTaJeIJaBWIbHBIN arperar;
NBYX3JIEKTPOAHAS JTyTOBast neyb
nmoctosiHHOoro Ttoka; JICII maxTHOro
TUIIA; JIBYXIIAXTHas ACII,




nByxkoprycHas JCII u ap.

23

Tema 3. MamuHa HEOPEPHIBHOTO
nuThs 3arotoBok (MHII3)
[IpermymiecTBa M TEXHOJIOTHYECKas
cXxema MOJIY4YeHHUs METaLUIONPOIYKIIUU
¢ ucnoJsipzoanuem MHJI3.

Paznen 3. KomOunmpoBaHHbIe
npouecchl NPOU3BOICTBA CTAJIM.

16

18

3.1

Tema 1. TIlpuHIMOD  COBMEIICHHS
HENPEPBIBHOM  Pa3lMBKU CTalId C
npokatkoi. TexHuuyeckue penieHus,
TEXHOJIOTMYECKHE CXEMBI U
OpPraHU3alMOHHO-TEXHUYECKUE
po0JIeMbl JAaHHOTO MPOU3BOICTBA.

3.2

Tema 2. TeXHUKO-DKOHOMHUYECKHUE
MOKa3aTen paboTsI JIUTEUHO-
[MPOKATHBIX KOMILIEKCOB..

Pa3nea 4. [lepenyiaBHbie npoueccol

20

Tema 1. Poap u MecTo meperuiaBHbIX
IIPOLIECCOB B
CIIELIIEKTPOMETAIIIYPrUH.
BakyymnbIii WHIYKIUOHHBINA
[epeILIaB. BakyymHoO-1yrosoi
MEepEIUIaB. DIIEKTPOIUIAKOBBIN
nepeniaaB.  OJIEKTPOHHOIIYYEBOW U
IUTA3MEHHO-1yTOBOI IIEPEIUIABBI.
IlepcrieKTHBBI pa3BUTHS MEPEIUIABHBIX
MIPOLIECCOB, KaK CHOCO0 TMOTy4YeHUS
YHUCTBHIX U CBEPXUYHUCTHIX METAJLIOB.

Paznen 5 MeTaniyprudyeckue
METOABI nepepadoTku
NPOMBIILIEHHBIX 0TX0/10B

18

5.1

Tema 1. Xapakrepuctuka U
KJacCU(pUKaus MPOU3BOJICTBEHHBIX
OTXOJIOB HAa TMPEANPUATUSIXK YCPHOU
MeETaJLTyPTUH. [ToaroroBka
TEXHOTCHHBIX MaTepHasoB K
nepepaboTke METaJLTyprudecKuMu
METOJIaMH. Hcnonb3zoBanue
METATypPrUYeCKUX  arperaTtoB  JUIs
nepepaboTku (yTHIU3alMK) OTXOJI0B
cOoOCTBEHHOT'0 MPOU3BOJICTBA.

10

52

Tema 2. IlepepaboTka OTXOJIOB B

arJoJJOMEHHOM IPOM3BOJICTBE.
[TepepaboTka TEXHOTCHHBIX
MaTepHaJoB B  CTaJelJaBHJIbHOM
IIPOU3BOJCTBE. Hcnons3zoBanue




BTOPHUYHBIX OHCPICTUUCCKUX
pecypcoB.  IlepepaboTka  OTXOIOB
CMEKHBIX MPOM3BOJICTB.

Hcnonp30BaHne  METaTyprHYECKUX
arperaTtoB JUIsl YTHUJIM3AIUH OBITOBBIX
OTXO/JIOB.

Hrtoro

144

42

18 16 8

102

3.2.2. 3aouHas ¢opmMa 00yUeHUs

n/n

Pa3pnennbi/Tembl
JAucuunimHbl

TpynoeMKocTb, 4ac

AyauTopHasi padora

Bcero

Jlexnuum

CemuHapckue/
MPaKTHYCCKHE

BAHSATHS
[IpakTueckas

JTaGopaTopHbIe
[0JIrOTOBKA

SaAHATUS

CamocTosiTeJIbHASA

6 cemecTp

Paznen 1. Crpykrypa
CTAJIEIIABUWIBHOIO NPOU3BOJACTBA

46

9]

w
[N

Tema 1. TexHonorus mnepepabOTKH
MeTtajimyeckoro  joma.  Kpatkoe
ONMCAaHWE METOAOB IPOU3BOJICTBA
crayen (MapTeHOBCKast U
KOHBEpTEepHasi CTajJM, 3JIEKTPOCTAIb).
dusuko- XUMHUYECKHE OCHOBBI
BBITUIaBKU CTaJIu: OKHCJIEHHE
yriaepona, yaainerue pocdopa u cepsl.
Knaccudukaiuss cranu mo cmnocoly
npou3BoACcTBa. OCHOBHBIE MCTOYHUKHU
00pa3oBaHus 1UIAKA.

1.2

Tema 2.
IIPOU3BOICTBO.
TexHonornyeckui MpoILEeCe 3l
0COOEHHOCTH KOHBEPTOPHOTO
npousBoacTBa (beccemepoBckuii  u
TomacoBckuii IIPOLECCHI,
KHUCJIOPOJIHO-KOHBEPTEPHOE
IPOM3BOJICTBO).

CnocoObsl  TOJauM  KHUCIOpoja B
koHBepTop. OOocHoBaHHE  (HOpMBI
npodunas u pa3MepoB KOHBEpTeEpa.
[ukn paboThI KOHBEpTepa.
Meponpuatus 10 3amuTe OKpyKa-
IolIel cpelibl (OUMCTKa KOHBEPTEPHBIX
ra3oB OT IIbUIN).

KonseprepHoe

1.3

Tema 3. MapTeHOBCKOE ITPOU3BOJCTBO
Cxema MapTEeHOBCKOW Me4H, XapakTep
paboThl, JIBHYKEHUE TOIUIMBA.




10

Hcnonb3oBanue pereHepaTopoB.
PasnoBugHOCTH MapTEHOBCKOI'O
mporecca:  CKpar-IpoLecc,  CKpar-
PYAHBIN W PYIHBIA  TIPOILIECCHI.
3arpy3ka Ile4d M BBIIYCK MeTalljia.
YTunuzanus OTXOIAIIMX HIPOTYKTOB
TOpeHus.

1.4

Tema 4. KoHcTpykuus  JayroBoid
craneriaBwibHo  neun  (ACID).
[IuxTOBBIE MaTEepHUAIIbI.

TexHonornu IUIABKH HAa  CBEXEH
HIMXTE U TeperulaBHble MPOIECCHI.
YCTpoiicTBO M O0COOEHHOCTH PabOTHI
WHIYKIIMOHHON 1ieun. TexHosioruu
IJIJABKK HA  CBEXEH  IIHMXTE U
MeperyiaBHbIe MPOLECChl. Y CTPONUCTBO
u 0COOEHHOCTH paboThI
MHAYKIHOHHOW MEYH.

7 cemecTp

Paznen 2. CoBpemMeHHbIE
cTajIeIIaBHJIbLHbIE TEXHOJIOTHH.

36

2.1

Tema 1. KouBeprepHslii mpouecc ¢
YBEJIMYEHHOW J0JIEH METauIoOMa B
muxre. [IpuMeHeHne nynbcupyroIero
yTbsl M IIPOAYBKa B KOHBEPTEpPE C
LUKJIMYECKUM PAacX0JOM KHCIOpO/a.

12

2.2

Tema 2. CoBpeMeHHbIE NIPHEMBI
opraam3armu padots! JICII: TormmmBHO-
TyTOBOM  CTaJeIJIaBWIbHBIN arperar;
NIBYX3JIEKTPOIHAS JTyTOBast neyb
nocrossHHOro Toka; JICII maxTHOTO
THUIIA; JBYXIIaXTHast JCIT;
nByxkopmycHas J{CII u ap.

12

23

Tema 3. MamunHa HENpPEPHIBHOTO
nuThs 3arotoBok (MHJI3)
[IpenmyiiecTBa M TEXHOJOTHUYECKAs
CcXeMa MOJY4YEHHs] MEeTaJIONpPOTyKIUU
¢ ucnoJsibzoanuem MHJI3.

12

Pa3zpen 3. KomOuHupoBaHHbIE
Mpouecchbl MPOU3BOACTBA CTAJIM.

16

20

3.1

Tema 1. [IlpuHnMO  CcoBMENICHUS
HEIPEPBIBHOM  PA3JIMBKU  CTaJIA  C
npokatkoil. TexHu4yeckue pelieHus,
TEXHOJIOTHYCCKUE CXEMBEI u
OPraHU3aIMOHHO-TEXHUYECKHUE
MpoOJIEMBI IAHHOTO MPOU3BOICTRA.

10

3.2

Tema 2. TeXHUKO-DKOHOMHYECKHUE

10
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[oKaszaTeliu paboThI JTUTEHHO-

IIPOKATHEIX KOMIIJIEKCOB..

Pa3nea 4. [lepenyiaBHble nmponeccol

20

10

Tema 1. Poap u mMecTo meperuiaBHbIX
MIPOLIECCOB B
CHEIRJIEKTPOMETAILITYPrHH.
BakyyMHbIi WHIYKIITAOHHBIN
[epeILIaB. BakyymHO-1yrosoi
reperuiaB. DIIEKTPOIILIAKOBBIN
neperuiaB.  DJIEKTPOHHOIYYEBOW U
MJ1a3MEHHO-1yTOBOM MIePEeTJIaBhl.
[lepcrieKTHBBI pa3BUTHS MEPEILIABHBIX
MPOLIECCOB, KaK CHOCOO IOTy4YeHUS
YHUCTHIX U CBEPXUYHUCTHIX METAJLIOB.

10

Pasznen 5 MeTaniypruyeckue
MeTOo/bI nepepadoTku
NMPOMBIIJIEHHBIX 0TX0/10B

16

5.1

Tema 1. XapakTepucruka "
KJaccu(uKauss  MPOU3BOACTBEHHBIX
OTXOJZIOB Ha TMPEINPHUATHIX YepHOU
METaJUTyprHH. [Toxroroska
TEXHOTEHHBIX MaTepHaJloB K
nepepadoTke METaJUTypruyeCKUMHU
METOAAMH. Hcnons3oBanne
METAJUTypIrMYeCKUX  arperatoB  Jyis
nepepaboTku (yTUIM3alUMU) OTXOJ0B
COOCTBEHHOT'O ITPOU3BOJICTBA.

5.2

Tema 2. IlepepaboTka OTXOIOB B
arJ0JJOMEHHOM IIPOU3BOJICTBE.
[TepepaboTka TEXHOTECHHBIX
MaTepHajJoB B  CTaJeIJIaBHJIbHOM
IIPOU3BOJICTBE. Hcnons3oBanne
BTOPHYHBIX HEPreTUYECKUX
pecypcoB. IlepepaboTka  0TX0I10B
CMEKHBIX IIPOU3BOJCTB.
Hcnons3oBaHne  METAJLUTypru4eCcKUX
arperaToB Uil yTHJIM3alMU OBITOBBIX
OTXO/JIOB.

Hrtoro

144

42

18

16

122

3.3 Conpep:xkanue JTUCUMILIIMHBI

CprRTypa CTAJICNJTABUJIBHOIO MIPOU3BOACTBA
Texuomorus nepepa60TKH METAINIMYECKOro JioMa.

KpaTKOG OIIMCaHHuE€ MECTOAOB

NPOM3BOJICTBA CTajell (MapTCHOBCKAash W KOHBEPTEpPHAs CTald, 3JIEKTpocTaib). Du3uKo-
XAMHYECKHE OCHOBBI BBIIUIABKH CTAJIM: OKUCICHHE yriepona, ynajieHue ¢ochopa U cepsl.
Knaccugukamus cranu no cnoco0y mpou3BoacTBa. OCHOBHbIE HCTOYHUKH 00pa30BaHus IIIJIaKa.
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Konsepmepnoe npoussodcmeo

TexHonornyeckuii mpouecc M 0COOEHHOCTH KOHBepTOpHOro mpousBoacTBa (bec-
ceMepoBCKH M TOMaCOBCKHIA MPOIECCHI, KUCIOPOAHO-KOHBEPTEPHOE MMPOU3BOJICTBO).

CriocoOb1 mojtaun Kuciopojia B KoHBepTop. O6ocHOBaHMEe (HOpMbI TPOPUIIST U pa3MepoB
koHBeprepa. llukn paboTbl KOHBepTepa. MeponpusThs IO 3alluTe OKpYyKa- IOIMIeH Cpeabl
(ouncTKa KOHBEPTEPHBIX I'a30B OT IBLIH).

Mapmenoeckoe npouszeodcnieo

Cxema MapTEHOBCKOM meuu, XapakTep paOoThl, ABW)KEHHE ToIuiuBa. lcmonbp3oBaHue
pereHeparopoB. PasHOBHUAHOCTH MapTEHOBCKOIO IPOLECCA: CKPAl-IPOLECC, CKpall-pyAHbIA U
PYIHBIM TNPOLECCHL. 3arpy3Ka IE€Yd M BBIMYCK METaula. Y THIW3AlUs OTXOAAIINX IPOJYKTOB
ropenus. [lonyuenue cmanu 6 31eKMPUYEcKuUx nevax

Konctpykuus nyrosoii cranemnaBuwibHoi neun (JICII). IIuxToBeie MaTepuansbl.

TexHOI0rny MIaBKU Ha CBEXEH IIMXTE U NEPEILIaBHbIE MIPOLIECCHI. Y CTPOUCTBO U
0COOEHHOCTH pabOThl MHAYKIIMOHHOW nieun. Pacuem npoghuns oyzoeoti neyu J[CII.

CoBpeMeHHBIE CTAJICNIABUIIbHbIEC TEXHOJIOTHH

KoHnBepTepHBIil mporecc ¢ yBEIMUEHHOW nosield MeTaiioiioma B muxte. IIpuMeHnenue
MyJIbCUPYIOIIErO0 IOyThsl M IPOJyBKa B KOHBEPTEPE C LHUKIMYECKHUM PACXOJOM KHCIOPOJA.
['uGpuaHble arperaTbl KOHBEPTEPHOTO THIIA: BaKyYMHBIH KOHBEPTEP; KOHBEPTEP-3JIEKTPOIICUb;
KOHBEpTEp-Ta30reHepaTop; KOHBEpTEp-arperaT »kuIK0(a3HOr0 BOCCTAHOBJICHHUS.

CoBpemennble  mpuembl  opranuzaimuu  paborst  JICII:  TOIJIMBHO-IYTrOBOM
CTaJICTUIaBWIIBHBIN arperar; IBYyX3JEKTPOIHAs AyroBas neyb mocTostHHoro Toka; JCII maxTHoro
tuna; apyxmaxtHas JCII; nyxkopnycnas JACII u np.

CranennaBuibHbIE arperatbl HEMPEPHIBHOTO JEHCTBUS — KJIacCUPUKALUSA, KOHCTPYKIIUH
U NIEPCIIEKTUBBI PA3BUTHSL.

Mawuna nenpepuiernoeo aumes 3aeomosok (MHJI3)

[IpeumymiecTBa W TEXHOJOTMYECKAass CXeMa IIOJYYEHUS METAUIONPOAYKIUU C
ucnoas3oBanueM MHJI3. KoHCTpyKTHBHOE Ha3HAUEHUE OTAEIBHBIX COCTABIISIOIIMX MAalllUHBIL:
MIPOMEXKYTOYHBIM KOBIII, KPHUCTAUIM3aTOpP, 30HA OXJaXIeHHS M JAp. CKOPOCTh PpA3IMBKH.
Hedextsl pasnuBaeMblx 3arotoBok. Kiaccupuxamms MHJI3 mno Tumy 3arotoBku U
PaCIOI0KEHUIO TEXHOJIOTHYECKON OCH.

IIpomexxyTounslii koBmr MHJI3 — arperar misi BHene4HOH oOpaOOTKH CTajqu Ha JTare
HEIPEPBIBHOW Pa3IMBKH.

Onpeoenenue konuuecmeo MHJI3 u ux npouzeooumensHocms 6 cocmage KOHEePMepHO20

yexa.

KoMOuHMpoBaHHbIE poLecchl MPOU3BOACTBA CTAJIHU

[IpyHOUII COBMEILEHHUS HENPEPBIBHOM pPA3jMBKU CTaJIM C MPOKATKOW. TexHuueckue
pelIeHusl, TEXHOJIOTMYECKHE CXEMbl M OpraHMU3allMOHHO-TEXHUYECKHE MpOoOJIeMbl JaHHOTO
IIPOU3BOCTBA.

TeXHUKO-IKOHOMUYECKHE MMOKa3aTea paboThl JTUTEHHO-IPOKATHBIX KOMIUIEKCOB.

IlepenuiaBHbIe pouecchbl
Ponp ¥ MecTo mepennaBHBIX IIPOLECCOB B CIELDIECKTPOMETAILIYPrud. BakyyMHBII
MHIYKIMOHHBIM MeperiaB. BakyyMHO-AyroBoil mneperuiaB. OIEKTPOLIJIAKOBBINA IEpEIaB.
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DNEeKTPOHHOIYYEBOU U MJIa3MEHHO-yTOBOM IneperuiaBbl. [lepcrnekTuBbl pa3BUTHS NEPETIIABHBIX
MPOIIECCOB, KaK CIIOCO0 MOYyYEHHUSI YUCTHIX U CBEPXUUCTHIX METAJIJIOB.

MeTtautypruueckue MeTobl epepadoTKH NPOMBIILJIEHHBIX 0TX010B

XapakTepucTuka W KiIacCHU(PUKaIMs TPOU3BOJACTBEHHBIX OTXOJOB Ha MPEANPHUATHIX
yepHol ~ Merammypruu.  [loAroToBKa  TEXHOTEHHBIX  MaTepUAIOB K  mepepadoTke
METaJUTypTHUEeCKUMHU  MeToAamMu. lcronp3oBaHWE  METATyPrUYeCKHX — arperaTtoB IS
nepepaboTku (YTUIU3AIUN) OTXO0A0B COOCTBEHHOTO MPOU3BOJICTBA.

[lepepaboTka OTXO/IOB B arjoJOMEHHOM Mpou3BojacTBe. llepepaboTka TEXHOTEHHBIX
MaTepuajioB B CTaJEIIaBUJIBHOM MPOU3BOACTBE. VCHOIb30BaHNE BTOPUYHBIX HYHEPreTUYECKUX
pecypcoB. [lepepaboTka OTX0/I0B CMEXHBIX MPOU3BOACTB. Mcnoap30BaHuE METaTypruuyecKux
arperaroB JJisl yTUIU3AIUH OBITOBBIX OTXO/IOB.

3.4 TemaTuka CeMMHAPCKHUX/NPAKTHYECKHUX U J1A00PATOPHBIX 3aHATHI

3.4.1.CeMuHapcKue/IpakTHIECKUE 3aHATHS

[Ipaktuueckoe 3ansitue 1. McciemoBanue 3aBUCUMOCTH pa3Mepa HENPEpPhIBHO-TUTOM
3arotoBku (HJI3) Ha BenmuuuHy 6azoBoro paauyca paguanpHoir MHJI3.

[Ipaktuueckoe 3ansitue 2. HccimenoBanue BIUSHUS XUMHUYECKHX JJEMEHTOB Ha
TeMIepaTypy pa3JIMBKH XKuAKON ctanu Ha MHJI3.

[Ipaktuueckoe 3ausitue 3. VccrnenoBaHue TOJMIMIMHBI 3aKPUCTAILIM30BABIIETOCS CIIOS
HJI3 B 3aBHCMMOCTH OT MHTEHCUBHOCTH BOAOOXJaXACHU KpucTaum3zaropa MHII3.

[Ipaktuueckas padota 4. MccinenqoBanue 3aBUCUMOCTH Pacxojia BOJbI MPU OXJIAXKICHUU
HJI3 Ha mpoTseHHOCTh 30HbI BTOPUYHOTO oxyaxaeHuss MHII3.

3.4.2.JlabopaTopHbIe 3aHITHS

JlaGoparopnast padota 1. Pacuer npodums pabodero mpocTpancTBa KOHBEPTOpA.

JlabopatopHast pabora 2. OnpezeneHne MeHTPa THKECTH U OTPOKHIIBAIOIINX MOMEHTOB
KOHBEPTOpPA C KHUIKAM METAJIOM.

JlabGopatopHast paborta 3. McciemoBaHHE 3aBHCHMOCTH pa3Mepa HENpPEpbIBHO-JINTON
3arotoBku (HJI3) Ha BenmuuuHy 6azoBoro paauyca paguanpHoin MHJI3.

JlaGoparopHast pabora 4. 1MccnemoBaHue BIUSHUS XHUMHYECKUX DJIEMEHTOB Ha
TeMIepaTypy pa3IMBKH XKUAKON ctanu Ha MHJI3.

JlaGoparopnast pabota 5. MiccnenoBanrue TONIIMHBI 3aKpUCcTalutH30BaBIierocs cios HJI3
B 3aBHCHMOCTH OT MHTEHCHUBHOCTHU BOAOOXJaXKIeHUsS Kpuctaumsaropa MHII3.

Jlabopatophast pabota 6. MccnenoBanue 3aBUCUMOCTH pacxojia BOJBI MPU OXJIAKICHUN
HJI3 Ha mpoTs’EeHHOCTh 30HbI BTOPUYHOTO oxyaxaeHuss MHII3.

3.5 TemaTuka KypcOBbIX IPOECKTOB (KYpCOBBIX PadoT)

VY4eOHBIM IIJITAHOM HE MPEyCMOTPEHBI
4. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHue

4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTb1
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[Ipu n3ydeHnn AUCHUILUIMHBL HE IIPELYCMOTPEHBI
4.2  OcHOBHaf JqUTEpaTypa

1. Bockob6oitnukoB B.I'., Kympun B.A., fxymeB A.M. OO6mas wMetamuryprus. M.:
Axanemkuunra, 2005. 768 c.

2. OCHOBBI TPOM3BOJCTBA M OOPAaOOTKM METAJJIOB [3JEKTPOHHBIA pecypc]| : SJCKTPOH.
y4eOH.-MeToA. kKomruiekc aucturumnabl / M.JI. KorcranturoB [u ap.] ; Cub. denepan. yH-T. —
Kpacnosipck: UIIK CDV, 2008. — on-line. URL : http:/files.lib.sfu- kras.ru/ebibl/umkd/61/ (nata
obopamenus 05.04.2017). — Pexum noctyma : cBoOoaHbIA.MaTepuanioBeieHne M TEXHOJOTHUS
KOHCTPYKIIMOHHBIX MAaTEPHAaJIOB [3JIEK- TPOHHBIA pecypc| : AMEKTPOH. y4eOH.-METOJI. KOMILIEKC
mucrutuinael / A B. bpaxuu- koB [u ap.] ; Cub. denepan. yu-T. — Kpacnospck: UK COY, 2008.
— on-line. URL : http:/files.lib.sfu-kras.ru/ebibl/umkd/1077/ (mara oGpamenus 05.04.2017). —
Pexxum moctyma : cBOOOTHBIN.

3 MarepuanoBeileHUE M TEXHOJIOTUS KOHCTPYKLMOHHBIX MaTepHUajoB  [3JIEK-
TPOHHBINA Pecypc| : NMEKTPOH. YUeOH.-MeTO . KOMILIEKC AUCIUIUTHHBI / A.B. bpaxkau- koB [u
ap.] ; Cu0. denepan.  yH-T. —  KpacHospck: HUIIK  CdYy,  2008.
—http://files.lib.sfu-kras.ru/ebibl/umkd/1077/

4.3 JlonmoiHUTEIbHAA JIUTEPATYypPa

1. TapacoB A.B., Ytkun H.W. O6mas meramnyprus. M.: Meramnyprus, 1997.

590 c.

2. MatepuanoBeieHUE [AJIEKTPOHHBIN pecypc]| : 3JMEKTPOH. Yy4eOH.-METOMA. KOMILIEKC

mucuumuinebl / B.C. bupont [u ap.] ; Cu6. denepan. yu-1. — KpacHosipck: UTIK COY, 2008. —
on-line. URL : http:/files.lib.sfu-kras.ru/ebibl/umkd/12/ (mara obpame- wus 05.04.2017). —
Pexxum noctyna : cBOOOIHBII.

3. HoBblie mporiecchl U CIUIaBbl [JIEKTPOHHBIN pecypc| : AJEKTPOH. Y4eOH.- METOJ.
koMmIutiekc aucuuiuinsbl / A.A. KoBanesa [u np.] ; Cu0. denepan. yH-T. IH-T 1BET. MeTaJJIOB U
matepuanosenenus. — Kpacnospck: UIIK C®Y, 2012. — on-line. URL : http:/files.lib.sfu-
kras.ru/ebibl/umkd/umk/kovaleva/ (mata obpamenuss 05.04.2017). — Pexum pocryna

CBOOOIHBII.
4.4 DJexkTpoHHbIe 00pa3oBaTe/bHbIE peCypchl

— WHTepakTUBHBIN y4eOHHK: OCHOBBI METAJUTYPrUH | MeTayulypruuecKuil mop- Tai
MetalSpace.ru http://www.metalspace.ru/education-career/osnovy-metallurgii.html

- Mertaumyprudeckre npouecchl
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical- processes.html

CoBpeMeHHBIE TEXHOJIOTHH METAJUTYPTHICCKUX MPOIIECCOB
https://online.mospolytech.ru/course/view.php?id=4766

4.5 JIumeH3MOHHOe M CBOOOJHO PpacHpoCTpaHsieMOoe MPOrpaMMHOe
odecrieueHue
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Ne HanmenoBanmue | Pazpadoruux IO HocTynHocTh Ccbliaka Ha Ennnbrii
(mpaBoo0.J1agaTeJib) (IMIIeH3HOHHOE, | peecTp POCCHUICKHUX
cBO0OIHO nporpamm st IBM n
pacnpocrpansieM | B/l (mpu Haau4nm)
oe)
1. Moit Oduc OO0 "HOBBIE JInneH3noHHoOE https:/
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOT'MN" reestr/301558/?
sphrase _1d=943375
4.6 CoBpemeHHbIe TPO(ecCHOHANBbHBIE 0a3bl JaHHBIX U HHGOPMALIMOHHBbIE
CIIPaBOYHbIEC CUCTEMbI
HocTynH
Ne HanmenoBanue Ccpuika Ha pecypce
oCcTh
HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBI
. | Mudopmanponnbie pecyperr Cetu http:// www.consultant.ru HoctynHo
Koncynprantlnroc
DJIEKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JloctymHa B cetn
1. WuTepuer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbookshop.ru/ | loctynHa B cetn
2. WuTepuer 6e3
OTpaHUYCHUI
IIpodeccnonaiibHbie 0a3b1 JAHHBIX
baza nqaHHBIX HAyYHOH JIEKTPOHHOMN http://www.elibrary.ru JoctymHo
1. | Gu6muorexu
(eLIBRARY.RU)
5. MarepuajibHO-TeXHHYECKOe o0ecriedyeHue

Aynuropun kadenpsl «Mertamtyprus» aBl204, aBl1205, aB1206, aB1206a ocHaiieHbl
HOYTOYKaMH, MPOEKTOPOM, SIKPAHOM, YIEOHBIM MaTEpPHAIIOM.

6. MeToauvecKkue peKoOMeHIalun


http://www.elibrary.ru/
http://www.consultant.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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6.1 MeToanueckue peKoOMeHIAIUM 1JIS PENoAaBaTesl N0 OPraHU3auNu
00y4eHuUs

[Ipu opranuzanuu ydeOHBIX 3aHATUN (JEKUUH, CEMUHAPOB, MPAKTUUYECKUX 3aHATHI,
1abOPaTOPHBIX, CAMOCTOSTEIILHBIX U BBITYCKHBIX padoT, a TaKKe KypPCOBOTO MPOSKTUPOBAHMUS)
ClIeIyeT UCIOJIB30BaTh AJIEMEHThl MHTEPAKTUBHOTO OOYUYEHHS Ha BCEX 3Tamax Jiisl BOBJICUYCHHS
CTY/ICHTOB B IIpoIiecc Mo3HaHus. [t 3Toro 1enecoo0pa3Ho UCTIONIBb30BaTh CIEAYIOIUE (POPMBI:

— JIMAJIOrOBOe 00y4YeHHe, B X0Jieé KOTOPOTO OCYILIECTBIISIETCS B3aUMOJICHCTBUE
npenoaaBaTens U CTyJCHTa;

— MOJICIIMPOBAHKUE, TO €CTh BOCIPOU3BEICHHE B YCIOBHUIX OOYYEHHUS II0
JAHHOW TUCHIMIUIMHE MPOIIECCOB, MPOUCXOSAIINX B PEaTbHOCTH;

— KOMIBIOTEpHU3aUsl  O0y4eHHs JJii MHTEHCU(PUKALUA ¢ PACIIUPEHUs
BO3MOYKHOCTEH 00pa30BaTEIbHOTO MPOLECCa;

— HCIOJIb30BaHUE CPEJCTB HAIJISJHOCTU: CTEHABl C KOMIUIEKTOM Yy4eOHO-
METOAMYECKOW JIMTEepaTyphbl, IIAKaThl IO TEeMaM, HaTypHbIE 0Opasipbl, MYJIbTUMEIUNHBIC
CUCTEMBI, KAPTOTEKY YU€OHBIX BUACOCTANIOB U BUICOPUIBMOB U JP.

6.2 Meroauyeckue yKazaHus JJI51 00y4AIONIUXCH 10 OCBOCHUIO U CIIUTIINHbBI

JUis MakCUMalbHOW HMHAMBUIYalIM3allUU JESITEIbHOCTH CTYJEHTa, Y4eOHBIM IUIAHOM
npeaycMaTpuBaeTCs BpeMs U1l CAMOCTOSITEIbHOM pabOThI.

Cpenu OCHOBHBIX BHJOB CaMOCTOSATENIbHOW paOOThl TPaJUMLMOHHO  BBIAEISIOT:
TBOPUYECKYIO JESATEIBHOCTh CTYACHTa B AayJUTOPUM, IIPpU BHEAYIUTOPHBIX KOHTAKTax C
IIpenoAaBaTesieM Ha KOHCYJBTAlMAX M JOMAaIlHEH IOArOTOBKE K JIEKLUSAM, CEMHUHAPCKUM U
IIPAKTUYECKUM 3aHATHUAM, 3adeTaM M SK3aMEHaM, IpPE3eHTalUMsAM M JOKJIaJaM; HalHuCaHue
pedepaToB, BBITOJHEHHE JT1a00OPaTOPHBIX M KOHTPOJIBHBIX paboT; ydacTue B HAy4yHOH paboTe u
mp.

Lenb camocTosITeNbHON PabOTHl CTYIEHTa — OCMBICIIEHHO U CaMOCTOSTEIbHO paboTaTh
CHayasla ¢ Yy4eOHBIM MaTepHajioM, 3aTeM C HayyHOH HWHQOpManueil, 3aJ0KUTh OCHOBBI
CaMOOpraHu3allMd ¥ CaMOBOCIMTAHHS C TeM, 4YTOObI MPHUBUTH YMEHHE B JaJbHEHIIEeM
HETPEPHIBHO TOBBIMIATH CBOIO MPO(ECCHOHANBHYIO KBATH(DUKAIUIO.

[InaHupoBaHKe BpeMEHHU Ha CaMOCTOSTENIbHYIO pabOTy CTYJASHTaM JIy4Ile OCYIIECTBIAT
Ha BECh CEMECTp M NpeayCcMaTpUBaTh pETyJISpPHOE IOBTOPEHUE MPOHAEHHOIO Yy4eOHOro
Marepuaia.

Jls Gonee yriyOJeHHOTO U3y4eHUsl pEKOMEHIYEeTCsl CII0JIb30BaTh U3/1aHUs, YKa3aHHbIE
B CIIUCKE JOIIOJIHUTEIBHOM JINTEPATYPHI.

7. DOoH/I OLIEHOYHBIX CPEACTB

7.1 Meroabl KOHTPOJISI M OLICHUBAHMS Pe3y/IbTATOB 00yUYCHUSA
JIts  KOHTPOJsSL YCIEBa@MOCTH UM KauyecTBa OCBOCHUS JMCLUIUIMHBI HACTOSIICH

MPOTPaMMOii MPeyCMOTPEHBI CIEAYIOINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYILIMIA KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalMsl (3a4eT).
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7.2 Illkana u KpUTEpPHU OLCHUBAHMUSA Pe3yJbTATOB 00y4eHHUsI

®opmMa NPOMEKYTOYHON aTTECTALMHU: 3a4€eT, IK3aMeEH.

[TpomexxyTounast arrectauusi oOywaromuxcs B (opMe 5K3aMeHa MPOBOAUTCS IO
pe3yJibTaTaM BBINOJIHEHUS BCEX BUAOB yueOHOW paOOThl, MPEAYyCMOTPEHHBIX YUEOHBIM IJIAHOM
[0 JIaHHOW TUCHHMIUIMHE (MOJYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH B TeueHHe cemecTpa. OIleHKa CTeneHu JOCTHXKEHHS O00ydaroIuMucs
IUIAHUPYEMbIX ~ pe3yJIbTaToB ~ OOy4eHus 10  AMCHUIUIMHE  (MOZYNI0)  MPOBOAMTCS
MpernojiaBaTesieM, BEAYIIMM 3aHSATUS MO JUCHMIUIMHE (MOJIYJI0) METOJOM SKCHEPTHOU
oueHku. [lo uroram NmpoMEeXyTOYHOM aTTecTallMM MO AMCLUIUIMHE (MOJYJIIO) BBICTaBIISETCS
OLICHKA «OTIUYHO», «XOPOILIO», «yIAOBIECTBOPUTEIBHO» WU «HEYIOBJIETBOPUTEIBHOY.

OO0s3aTenbHBIMM  YCIOBUSMHU TOATOTOBKM CTYAEHTAa K HPOMEXKYTOUHOW aTTecTaluu
SABJIICTCA BBIIIOJIHCHHUE CTYACHTOM BCEX MPEAYCMOTPCHHBIX q)OpM TCKYIIETO KOHTPOJIA.

Ilo cucreme «3aueT» OLEHUBAIOTCA 3HAHMS M YMEHMsS B YCTHBIX M IHMCbMEHHBIX
oTBeTax CTyAeHTOB. IIpu 3TOM yuuThIBaeTCs: IyOMHA 3HaHMH, MX TOJHOTA U BIAJICHUE
HEOOXOIUMBIMH  YMEHMsIMU (B 00BbEMe TMOJHOM NOpOrpaMMbl); OCO3HAHHOCTh U
CaMOCTOSITEJIbHOCTh IPUMEHEHUs 3HAaHUH U CIOCOO0OB yueOHOH NesTeIbHOCTH, JIOTMYHOCTD
U3JI0KEHUsl MaTepuaina, BKJIOYas O00OLICHHs, BBIBOABI (B COOTBETCTBUU C 3aJJaHHBIM
BOIIPOCOM), COOJIIOZICHNE HOPM JIMTEPATYpPHOH pedH.

3adeT OLEHMBAETCS MO JBYXYPOBHEBOM CUCTEME.

HIkaJnaa Onucanue
OLICHUBAHUSA

BBHITIOJTHEHBI BCE BUBI yUeOHOU pabOTHI, MPEAyCMOTPEHHBIE yUeOHBIM TIAHOM.
CTygeHT JEeMOHCTPUPYET COOTBETCTBHME 3HAHHMM, YMEHUN, HaBBIKOB
MpUBEICHHBIM B TabmuIax TMokKas3aTeneil, omnepupyer MNpuoOpPETEeHHBIMY]
3auTeHo 3HAHUAMU, YMEHUSIMH, HaBbIKAMH, TPUMEHSIET UX B CUTYalUSAX IMMOBBIIICHHOU
cloXHOCTH. [Ipu »TOM MOTYT OBITH JOMYIIEHBI HE3HAYUTENbHbIE OLIMOKH,
HETOYHOCTH, 3aTPYJHECHUS MPU aHATIMTUYECKUX ONEpalusax, IEPEHOCe 3HAHUM
1 YMEHUH Ha HOBBIEC, HECTAHIAPTHBIE CUTYAIIUU.

He BbImoNHEH OJMH WK Oojiee BUIOB y4eOHOW PabOTHI, MPETyCMOTPEHHBIX
yueOHbIM TuTaHOM. CTYAEHT AEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAWM,
YMEHHW, HaBBIKOB TPHUBEACHHBIM B TaOJMIAX IMOKA3aTeNeH, IOMyCKaroTCs
3HAYUTENbHbIE OLIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHWM, YMEHU, HaBBHIKOB
[0 psiAy MOKa3aTeliei, CTYJEHT UCTIBITHIBAET 3HAYNUTEIbHBIC 3aTPYyAHEHUS MNPH|
ONEpUPOBAHUH 3HAHUSIMU M YMEHHSIMHU IIPU UX MEPEHOCE HAa HOBbIE CUTYAIIUH.

He 3aureno

OK3aMeH OLCHUBACTCA 110 IATHOAIBHOM CHCTEME

HIxkana Onucanue
OLICHUBAHUA
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OOyuaromuiicss JaeT TOJNHBIM W TPaBWIBHBIA OTBET, OOHApPY)KHUBAeT
OCO3HAHHOE YCBOEHHE IIPOrpPaMMHOI0 MaTephana, MNOATBEPKAAECT OTBET
CBOMMU IIpUMEPAMU;

O1ian4HO

OOyuatommiicsi JaeT OTBET, OJMM3KUI K TPeOOBAaHUSIM, YCTAHOBICHHBIM JUIS
OLICHKH «OTJINYHO», HO JIOMTYCKAaeT 1-2 HETOYHOCTH B Pe4eBOM O(OPMIICHUH
OTBETa, KOTOpBIE JIETKO HCIPABISAET CaM MM C HEOOJBLIONH IMOMOIIbIO
HpernoiaBaTes;

oOyvaroimiuiics B 1leIOM OOHapy)XMBaeT TMOHMUMAHUE H3J1araeéMoro
MaTepuaiia, HO OTBEYaeT HEIMOJHO, [0 HABOAAINIMM  BOIIPOCAM
IperojiaBaTesisi, 3aTPYAHSAETCS CaMOCTOSTENBHO TPUBECTH IMPHUMEPHI,
JIOMTyCKAaeT  OIIMOKH, KOTOpBIE HCIPABISIET TOJIBKO C  TIOMOIIBIO
npenojaBaTensi,  M3jJaraeT  Marepuan  HECBA3HO,  HEIO0CTaTOYHO
MOCJIE0BATENbHO, JIOMMyCKAeT HETOYHOCTH B YNOTPEOJEHHH CIOB |
MIOCTPOCHUHU CIIOBOCOUYETAHUHN U MPEI0KEHUH;

Xopo1o

VY nosnerBopu-
TEJIbHO

oOyyaromuiicss OOHapyXHBaeT HE3HAHHE OCHOBHBIX IOJIOKECHUH WM
OosplIeld YacTM UW3YYEHHOTO Marepuana, JOMyCKaeT OIIMOKUM B
(hopMyIHpOBKaX, HE MOXET UCIPaBUTh UX JaK€ C MOMOILIBI0 HABOISIIUX
BOIIPOCOB  MpENOJaBaTelisd, pedb IPEPhIBUCTA, HENOCJIEI0BATENbHA,
QJIOTUYHA, C PEUYEBBIMU OLTHOKaAMHU. .

Heynosnerso-
PUTETBHO

7.3  OueHo4HbIe CpeaCTBA

7.3.1. Tekyuuii KOHTPOJIb

B mpomecce 00ydeHHS HCHONB3YIOTCS OICHOYHBIE CPENCTBA PYOESKHOTO KOHTPOIS
YCIIEBAEMOCTH U MIPOMEKYTOUHBIX aTTECTALUI U CIEIYIONINE BU/IbI CAMOCTOSATEILHONU PaOOTHI:

—  HM3YYCHHE PEKOMEHIYEeMOH JINTepaTyphl MPH IMOATOTOBKE K JCKIIMOHHBIM,
NPAaKTHYECKUM M CAMOCTOSITEIbHBIM (KOHTPOJIBHBIM) 33[aHUSIM;

—  OJIaHKOBOE€ M KOMITBIOTEPHOE TECTUPOBAHHUE;

—  pedeparsl, noknanasl Ha CHK.

[TnannpoBaHue BpeMEHH HA CAaMOCTOSATENBHYIO pabOTy CTyJEHTaM JIydllle OCYIECTBIISATD
Ha BECh CEMECTp M MpPEAyCMaTpUBaTh PETYISIPHOE IOBTOPEHHE NPOWICHHOTO Y4eOHOTO
MarepHaia.

Jns Gostee yriryOIIEHHOTO M3YYEHHsSI PEKOMEH/TyeTCsl MCTIONb30BaTh U3/IaHMs, YKa3aHHbIC
B CIIUCKE JIOTIOJHUTEIBHOM JIUTEPATyPBI.

Jins paciivpeHus: 3HAHMK CIEAyeT HCIONb30BaTh TaKKe CBEICHHS, MOJTYYEHHBIC W3
WHTEepHET-UCTOYHUKOB Ha COOTBETCTBYIOIIMX CaiTaX, a TAKIKE MPOBOIMTH MOKMCK B PA3IMUHBIX
cucTeMax, Takux Kak Yandex, Rambler, m momp30BaThCcs cHennaln3UpOBAHHBIME CaHTaMH,
TaKUMH Kak www.anticor.ru, http:/www.naukaran.ru, http://www.maik.ru u apyrumu,
PEKOMEHIOBAaHHBIMU TIPETIOIaBATENIEM Ha JICKIIMOHHBIX 3aHATHUIX.

7.3.2. [IpomexxyTO4Has aTTeCTals
[lepevyeHb KOMITETEHIIMN C yKa3aHUEM ATAroB UX (OPMUPOBAHUS B MPOIECCE OCBOCHHUS

o0pa30BaTeIbHON IPOrpaMMBI.
B pesynaprate OCBOEHHS ~AMCHMIUIMHBI  (MOIyist) (OPMHUPYIOTCS — CIEAyIOIIue
KOMIICTCHIINH:
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Kon B pe3yabTarte ocBOeHUs1 00pPa30BaTeJbLHOI MPOrPaMMbl 00y4aroIuiics
KOMIIeTeHIIUN JA0JI7KeH 00J1a1aTh
IK-1 CrocoOHOCTBI0 BBIOMpPATh METOIbl IUIAHUPOBAHMS, MOATOTOBKU U

MIPOBEJICHUS MCCIICIOBAHUM, HAOIIOICHUH, UCIIBITAHUHN, W3MEPEHUH U
NPUMEHATh WX Ha TMPaKTHKE, aHAIM3UpPOBaTh, o0OpabaThiBaTh U
MPEJCTABIISTh PE3YIbTATHI

I1IK-2 [IK-2. YMeHueM CBS3bIBaTh TEXHOJOTHYECKHE IMPOLECCHI U OOBEKTHI
METALTYPTHYE€CKOI0 MPOU3BOJICTBA CO CBOMCTBAMU METallIa, ChIPbS U
pacXxoaHBIX MaTEPUATIOB.

B mpornecce ocBoeHusi 00pa3oBaTeibHOM MPOTPaMMbl YKa3aHHBIC KOMIIETCHIIUH, B TOM
YHCIIE UX OT/CIbHBIC KOMIIOHEHTHI, (JOPMHUPYIOTCS ITOITAITHO B XOJI€ OCBOCHUS 00yYarOIMMUCS
IUCUMIUIMH (MOMyJei), MPakTHUK B COOTBETCTBHM C YYEOHBIM IUIAHOM U KaJeHIapHBIM
rpaduKoM yueOHOTO mpolecca.

KoHTpo/IbHBIE BONIPOCHI LISl IPOMEKYTOYHOM aTTecTALUM

Cmpykmypa cmanennaguipbHo20 nPOU3600Ccmea

1. MammuHbl 1 arperaThl CTajleIIaBUIIBHOTO TPOU3BO/ICTBA.

2. [[InxToBBIE MaTepUaIbI CTAJICIIIIABUILHOTO TPOU3BOCTBA.)

3. Kucnopomno-koHBepTEpHBIA CIIOCOO TMOTYUYEHHUs CTAIH: WCXOJHBIE MaTepUalbl,
TEXHOJIOTHsI, TEXHUKO-3KOHOMUYECKHE MoKa3aTenu. Cxema KUCIOpOAHOT0 KOHBEPTEpA.

4. MapTeHOBCKHI CTIOCOO TIOJYYCHHS CTaM: MCXOJHBIE MaTEPHAIIbl, TEXHOJIOTHUSA,
TEXHUKO- IKOHOMHUYECKHUE TToKazaTend. CxemMa MapTeHOBCKOMU MEYHu.

5. [InaBka cranu B ayroBoi anextponeun JCII: cymrHOCTh mpoliecca, WCXOHBIE
MaTepuaibl, IPeUMyIIecTBa, 001acTh ucnoib3oBanus. Cxema snexrponeun [ICIT

6. [Tonydenue cranu B MmapTeHOBcKkuX nevyax u nevyax JCII.

7. CpaBHUTENbHBIE TEXHUKO-I)KOHOMUYECKHE TOKa3aTelu, XapaKTepHU3YIOlue

IMOJIYUYCHHE CTalli B KOHBEPTOpAxX, MAPTCHOBCKHUX W OJJICKTPOAYTOBBIX II€YHaX. q)aKTopI)I,
OIPCACIIAOINC B(I)(I)GKTI/IBHOCTB MNPUMCHCHUA JAHHOTO MCTAJUTYPIHYCCKOI'0 arperara

8. CpaBHHTENbHAS XapaKTEPUCTHKA OCHOBHBIX CIOCOOOB MPOW3BOJICTBA CTAH B
KOHBEpPTOpPaX, MAPTEHOBCKUX TeYax, AIEKTpoIeyax.

9. DHeprocOeperarolme TeEXHOJIOTUN B METAJUTYPrUYeCKOM IMPOU3BOJICTBE

10.  Crparermueckue HampaBlICHUS PA3BUTHUS METAJUTYPrUYECKOTO MPOU3BOJICTBA.)

Cogpemennbvie cmanennaguibHble MEXHOI02UN
1. 3a cyeT 4Yero MOYKHO YBEJIMYUTh JOJI0 METAUIMYECKOTrO JIOMa B IIMXTE
KHCJIOPOJIHOTO KOHBEpTEpa?
2. KaxoBbl 11e111 co3manus rHOpUAHBIX arperatoB KoHBepTepHoro tuma? C kakoi
LIEJIbI0 IPUMEHSIOT JBYXUIEKTPOIHbIE U IBYyXKopmycHbie JICII?
3. B yem coctouT mpuHIMI pabOThl CTaJEIUIABHJIBHOIO arperara HEMpephbIBHOTO
neiictBusi? KakoBbl mpoGiieMbl, BO3HUKAIOIIUE MPH peau3alliy 3TOr0 NpUHIIHUA?
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4. MarmuHsl HenpepbsIBHOTO JInThs 3arotoBok (MHJI3). Knaccudukamus mamumH
MHJI3 no Tumy 3aroToBKM M pPacIOJIOKEHUIO TEXHOJOTUYECKOH OCH.

5. Kakue TexHomornueckue onepanuyu MOXKHO ITPOBOAUTH B IIPOMEKYTOUYHOM KOBIIIE
MHJI3?

Komounupoeannwvie npoyeccol npouszeoocmea cmanu

1. Hcnons3oBaHne  MOAYJBHBIX  TEXHOJIOTMM TNpPH  OpPraHU3alMM  €IWHOIO
METaJIITypruueCcKOro arperara Ajs Ipou3BOACTBA 3a/1aHHOM MPOIYKLUH.

2. CrpyKTypa TUTEHHO-NIPOKATHBIX arperaTos.

3. 3a  cueT Yero JOCTUTaeTcss  HSKOHOMHUYecKHd  3¢ddexkr  coBmerieHus
HEIPEPBIBHON PA3JIMBKHA C IPOKATKOM?

4. JlaiiTe XapakTEpUCTHUKY CXEMaM COBMELICHMsI HENPEPBIBHOM pAa3lIMBKU C
MTPOKATKOM.

5. Kakue meponpusTusi MO3BOJISIOT 00ECHEUUTh BBICOKYIO MPOM3BOIUTEIBHOCTD

paboThl  JUTEWHO-  MPOKATHOTO  MOAYJIS  HpH  JOCTATOYHO  BBICOKOM  KauecTBe
Metautonpoaykuuu? B yem omimume pabotst MHJI3 ¢ mpokaTHBIM CTaHOM IO CXEME «C
rOpsSiYUM CaZilOM» U IO CXEME «IPSIMOM IPOKATK»?

6. [IpuBenuTe mpuUMepbl OpraHu3aluu MPOM3BOJICTBEHHOrO Ipollecca Mpu
COBMEILICHUN HENPEPBIBHON PA3IMBKH C POKATHBIM IIPOU3BOACTBOM.

7. [TpoGneMbl peanu3anuy KOMIUIEKCHOTO ucmnonb3oBanus MHII3 ¢ mpokaTHeIMU
CTaHaMH B €AMHOM IIOTOKE U ITYTU PCUHICHUS.

8. DHeprocOeperarolue TEXHOIOTHH B IPOU3BOJICTBE TOPSYEKATAHON MPOTYKITHH.

Ilepennasnuie npoyeccol

1. TexHoa0rnYecKre MEpONPHUATHS, TTOBBIIIAIOIINE KAY€CTBO BBIIIABIIIEMON CTAJIH.
TexHonmornueckas peanusanys BaKyyMHO-UHIYKIIMOHHOIO IIepeIiaBa.

2. TexHonornyeckas peanuzanus BAaKyyMHO-IYTOBOT'O neperJiaBa.
TexHomornueckasi peaqu3arus JIEKTPOIIAKOBOTO TIEpEeTiaBa.

3. TexHonornyeckas peanu3anus 3JICKTPOHHOIYYEBOIO M IJIA3MEHHO-IYyTOBOTO
neperiaBa.

4. Kakue mnepemnaBHbIe MPOILECCHl TMO3BOJISIIOT OOECIIEUUTh HHU3KOE COACpPKAHHE
cepsl B Metajie?

5. Kakue mnepemaBHble NTpOLECCHl TMO3BOJISIIOT CHHU3UTh COJIEpKAHUE Ta30B B
Mertaie?

6. Kakue mnepemnaBHbIe MPOLECCHl TMO3BOJISIIOT OOECIIEUUTh HHU3KOE COACpKAHHE

HEMETAIJIMUYECKUX BKIFOUEHUI B MeTaslie?
Memannypzuueckue memoovt nepepadomKu nPOMulULIEHHBIX 0MX0008

1. Jlaiite XapakTepUCTHKY OTXOJaMm, OOpa3ylolMMcs Ha METaulypru4eckoM
npeanpusTiy. [loueMy Tak OCTpo CTOUT 3a1a4ya UX yTHIU3alun?
2. Hcnonp3oBaHue BTOPHYHBIX OHEPreTUYECKUX pecypcoB B acIIEeKTe
COBEpILICHCTBOBAHUS JHEProcOeperarommx TeXHOIOTHi.
3. HpennomnTe TEXHOJIOTHYCCKYIO CXEMY IOJATOTOBKM K YTHIIM3allUK IJIaKOB
CTaJICILIABUIIBHOTO IIPOU3BOCTBA.
4. Kaxk IPOUCXOAUT YTHUIU3AIUA OTXOJOB MCETALTYPIrHYCCKOTO IMPOUCXOXKICHUA B
arjao-J0MeHHOM npousBoacTee? [IpuBeanre npuMepsl.
5. Kaxk nmponcxonut yrunuszanus 0TX010B METAJLUTYPTUYECKOTO

MPOUCXOKACHUS B CTAJIICIINIABUIIBHOM HpOI/ISBOI[CTBC?
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