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1. HEJIX OCBOEHUA

1.1

emns - popmupoBaHie 3HAHUHA O TEOPETHUECKUX OCHOBAX U TEXHOJIOTHAX MIEKTPOMETAILTYPIHIECKOTO MPOU3BOACTRA
cTayy 1 HeppocIiaBoB, 00eCIeYrBaOLINX TpeOyeMble CBOICTBA M Ka4eCTBO TOTOBON MPOIYKLIUH.

1.2

3amaun:

1.3

- UI3Y4YHUTb NPOLCCChI U O60py)IOBaHI/I€ JJIsL IPOU3BOACTBA CTAJIM U (beppocnnaBOB: KOHCTPYKINHN neqef/i, TEXHOJIOIHH
BBIIIJIaBKH, TAPaMETPhI JJICKTPOIIIIABKH, DJIEKTPUUICCKOTO PEKUMA U aBTOMATHU3alNIO ITPOU3BOICTBA,

1.4

- HAYy4YUTh NPOBOJUTH (bHBI/IKO-XI/IMI/I‘{eCKI/Ie 1 WHKCHEPHBIC PACUCTHI IPOIECCOB, ITPOTEKAIOIIUX B DJICKTPOIICYAX;

1.5

- HAy4YUTb pa3pa6aTLIBaTI: TEXHOJOTUYECKYIO CXEMY IIPOU3BOACTBA 3aJJaHHOM MapKu CTajid Ha Oase COBPEMCHHBIX METOJ0B

BBIITIJIaBKH B BHGKTPOHYFOBOﬁ cuu, BHCIICYHOM 06pa60'n<1/1 " pasJInBKU.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOI'PAMMBI

Binok OIT: b1.B./IB.04

21

TpeboBanus k l]pe}IBa]Pl/lTeJ'lbl-loﬁ NOJAr0TOBKE 00y4aro1Ierocs:

2.1.1

Merannypruyeckue TeXHOIOT U

2.1.2

MCTOI[BI O6pa6OTKI/I SKCIICPUMCHTAJIbHBIX TaHHBIX

2.13

TeOpI/Iﬂ 1 TCXHOJIOTHS OKYCKOBAaHUA ChIPbS U JOMCHHOI'O IMTPOMU3BOACTBA

2.14

Be3omacHocTn KUBHCACATCIIbHOCTHU

2.2

JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NpeanecTByIee:

2.2.1

KypcoBas Hay4HO-UCCIemoBaTeNbCKas padboTta (dacthb 3)

222

IMToaroToBka K mpoIeype 3alUThl U 3aIIUTa BHITYCKHOH KBaTH(DUKAIIMOHHON PaboThI

223

Teopnﬂ 1 TCXHOJIOTHUA pa3IMBKU CTaJIN

224

O6opynoBaHue araogOMEHHOI0 U CTANIIIaBUILHOTO IPOU3BOCTB

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUAMMA

ITIK-2: Cnnoco0eH pa3padaTbiBaTh TeXHOJIOTHYECKHE MPOLECCh] MOJY4eHUs YePHBIX MeTAJLJIOB, OCYLIECTBJIATh KOHTPOJIb MX
BBINOJIHEHHUS H pa3paldaThIBATh PeKOMEHAIMH 10 NPeAYNPeKACHHIO H YCTPAHEHHI0 Ae(eKTHOCTH NPOAYKIUU

3HaTb:

TIK-2-31 Teoperudeckre 0OCHOBBI JIEKTPOMETAILTYPrHUECKUX MPOLIECCOB MTPOMU3BOICTBA METAIJIOB

IIK-6: Cnoco0eH 000CHOBAaHHO BBIOMPATh M HCNIO/Ib30BATH HOBbIC HU(POBLIC TEXHOIOIUH JJISA NIOBBIIICHHSA
3¢ eKTHBHOCTH NPOLECCOB MOJYYeHHSI YePHBIX MeTAIIOB

3HaTh:

[IK-6-31 CoBpeMeHHbIE TEHICHIINH PAa3BUTHS TEXHOIOTHYECKUX IMPOIIECCOB U KOHCTPYKIIMI arperaTtoB 3JIeKTPOMETaLTy prin

IK-5: CnocoGeH onmpeaessiTh TEXHHKO-IKOHOMHYECKHE MOKA3aTeJH MPOLECCOB MOJTy4eHHsI YePHBIX MeTAaJI0B, IPOBOANTH
aHaau3 3G (PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEJI0KEHHS
MO X COBEPIIEHCTBOBAHUIO

3HaTh:

ITK-5-31 BrusiHUE TEXHOJIOTHYECKHX MTapaMETPOB IIABKU M KOHCTPYKTHUBHBIX 0COOCHHOCTEH 3JICKTPOILIABUIIEHOTO 000py IOBaHHUS
Ha TEXHUKO-9KOHOMUYECKHE ITOKA3aTeI ! MPOU3BOACTBA BHICOKOKAUYECTBEHHBIX CTAJNICH, CTIAaBOB M (heppOCILIIaBOB

ITIK-1: Cnnoco0eH ocylecTB/IATh TeXHOJI0THYeCKHe MPOLECcCh] 10 MOJIY4eHHI0 YePHbIX MEeTAJLJIOB, OLlCHUBATh PUCKHU U
onpeieaATh Mephl 0 o0ecneYyeHH 0 HX 0e30MACHOCTH

3HarTb:

IK-1-31

YCTpOfICTBO, MIPUHIUIT HeﬁCTBHﬂ " IIpaBUJIa 3KCILUTyaTalluu TEXHOJOTM4YCCKOro O60pyZ[OBaHI/I$I

DJIEKTPOMETAJLUTY PTUYECKOI0 MTPOMU3BOJACTBA

ITIK-5: Cnoco0eH onpenensiTb TEXHHKO-3KOHOMUYECKHE I0KA3aTe/IN IIPOLIECCOB MOJIy4eHHUSI YePHBIX MeTaJI0B, IPOBOAUTH
aHaau3 3¢ (PeKTUBHOCTH TEXHOJOTHYECKHX MPOLecCOB MPOU3BOACTBA YePHLIX MeTALIO0B M Pa3padaThiBaTh MPeI10KeHH
M0 X COBEPLIEHCTBOBAHUIO

YMmerb:

[IK-5-Y1 AHanu3upoBaTh U COBEPLICHCTBOBAThH TEXHO-JIOTHYECKUE MPOLIECCH IPOU3BOJICTBA BEICOKOKAYECT-BEHHBIX CTalIeH,
CIIIaBOB U (heppOCILIABOB B COBPE-MEHHBIX 3JIEKTPOIUIABIIBHBIX arperaTax

IK-2: CnocoGeH pa3padaTbhIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJIYdeHHS YePHBIX METAJLIOB, OCYIIECTBIATH KOHTPOJIb HX
BBINOJIHEHHS M Pa3padaThIBaTh PEKOMEHIAINH 110 MPeAYNpPeKIeHHIO H YCTPaHEHHIO Ae(heKTHOCTH NMPOIYyKINH

YMmerb:




[IK-2-¥Y'1 Arann3upoBaTh U paCCUUTHIBATH OCHOBHBIC MApaMETPHI TEKTPOMETAILTY PrUIECKUX IIPOH3BOICTB

IIK-6: Cnoco0eH 060CHOBAHHO BHIOMPATH U UCNIOJIb30BATH HOBbIE HU(POBbIE TEXHOJIOTUH AJIS MOBBILIEHHS
3(eKTHBHOCTH NMPOIECCOB MOTYIeHHST YEPHBIX METALI0B

YMmerb:

TIK-6-V1 HpI/IMCHﬂTL JOCTHIKCHUS HAYKHU B TEXHOJOTMYECKOM IMPAKTUKE IICKTPOMETAIIITYPruiCCKUX IMMPOLECCOB.

IIK-1: CnocodeH ocymecTBISTh TEXHOJIOTHYECKUE MPOLECCHI N0 MOJTYyYeHUI0 YePHBIX METAJIOB, OIEHUBATH PUCKHU U
onpeaeqATh Mepbl M0 00ecnevyeHn 0 UX 0e30MaCHOCTH

Ymern:

ITK-1-¥Y1 OcymecTBasATh TEXHOTOTUYECKUI MPOLIECC MTPOU3BOACTBA BBICOKOKAYECTBEHHBIX CTaJlel U CIIJIa-BOB Pa3IHYHBIMU
AIEKTPOXUMHIECKAMH CTIOCO0aMHU

IIK-6: Cnoco0eH 060CHOBaHHO BBIOMPATh M UCNIOJIb30BATH HOBbIE HU(POBLIE TEXHOJIOTUH JJISA NIOBBILLIEHHS
3¢ (PeKTUBHOCTH MPOLECCOB MOJYYeHHS YePHBIX MeTALI0B

Baanernb:

[TIK-6-B1 AnropurMamMu 4uCIE€HHBIX METOJIOB pacueTa U ONTHUMH3AIIH TEXHOJIOTHYECKUX MTPOIIECCOB

IIK-1: Cnoco0eH ocylecTBIATh TEXHOJIO0THYECKHE IIPOLECChI 110 MOJIY4eHHI0 YePHbIX METAJJIOB, OLICHUBATL PUCKHU U
onpeesTh Mephl 110 00ecneYeHNI0 HX §e30MaCHOCTH

Baanernb:

IIK-1-B1 MetopaMu aHanu3a TEXHOIOTMYECKUX IIPOLIECCOB B AJIEKTPOMETAILIYPIrUH U UX BIMSAHMS HA KAUECTBO CTaJled U CILIaBOB

IIK-2: Cnnoco0en pa3padaTbiBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJYYeHUs YePHBIX MeTAJJIOB, OCYLIECTBJISATH KOHTPOJIb HX
BBINOJIHEHHSI M Pa3padaThIBaTh PEKOMEHIAINH 10 MPeAYNPeKIeHHIO H YCTPaHEHHIO Ae(heKTHOCTH NPOTYKINA

Baangern:

IIK-2-B1 HaBpikamu BeIOOpa MapamMeTpoB IMEKTPOMETAITYPTUIECKUX CUCTEM

IIK-5: Cnnocoden onpeaeJasaTb TEXHUKO-DKOHOMHUYCCKHUE MOKA3aTE/JIHN MPOUECCOB IOJMYICHUA Y€PHBIX METAJJI0B, IPOBOJIUTH
AaHaJIu3 3([)(I)EKTI(IBHOCTI/] TEXHOJOTHYECKUX MPOLECCOB MPOU3BOACTBA YEPHBIX METAJIJIOB H paspaﬁaTuBaTL NpeaI0KeHus
M0 UX COBEPIICHCTBOBAHUIO

Baanernb:

[TK-5-B1 Metonukoii onpeneneHust ONTHMAIBLHBIX TEXHOJOTHYECKUX MTapaMEeTPOB IMPOU3BOJICTBA BHICO-KOKAYECTBEHHBIX CTaleH,
CIUIaBOB U (PeppOCIUIaBOB B COBPEMEHHBIX JIEKTPOILIABHMIILHBIX arperaTax

4. CTPYKTYPA U COJAEP)KAHHUE

Kox HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H L. sieMble
KOMIeTeHIUi pecypcesl padoTsl

Pa3gen 1. Dnexkrpoayrosnie

ne4yu

1.1 DJeKTpocTalenaBHIbHbIE 4 1 IIK-5-31 [IK-1- | JI1.1J12.2
neyn: oomast 31 IIK-2-31 010222354
XapaKTepUCTHKa, pabouee I1K-6-31
MPOCTPAHCTBO,
dbyreposka. /Jlex/

1.2 KoucTpykuuu 4 1 MMK-5-31 TIK-1- | JI2.1 JI2.2
(heppocIIaBHBIX TICUCH: 31 IIK-2-31 2103223354
knaccupukanms medeit ITK-6-31
(heppocmiaBHOrO

HPOU3BOJCTBA, PyTepoBKa,
ompeeneHne IapaMeTpoB
BaHHBI (heppOCTIIABHOMN

neun. /JIex/

1.3 Pacuer 6aranca merasuia 1o 4 4 I1K-5-31 IIK-5- JI1.1J12.2
nepeneaM: IpoKaTHOMY, V1IIK-5-Bl 01 92 23 B4
Ky3HEUHOMY, U [K-1-31 IIK-1-
3JIEKTPOCTAJICIIIIABUIBHOMY / V1 IIK-1-B1
Ip/ I1K-2-31 TK-2-

V1 T1IK-2-Bl
TIK-6-31 IIK-6-

V1 IIK-6-B1




1.4 OmnpeneneHue pa3MepoB 2 MK-5-31 TIK-5- | JI1.1J12.2
JyTOBOM VIIK-5-Bl | 2312233 54
3JIEKTPOCTAJIETIIABUIHLHOM [K-1-31 IIK-1-
neun /I1p/ V1IIK-1-Bl

TIK-2-31 IIK-2-
V1IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1

1.5 YceTpoiicTBO AyroBoit 2 TIK-5-31 IIK-5- J2.1 P2
CTaJIeINIaBUJILHOM 1e4YH V1IIK-5-Bl JI2.2J13.1
(ACTI) mpsimoro MK-1-31 TIK-1- | D1 92 33 54
neiictBus /J1ab/ V1IIK-1-B1

[1K-2-31 [IK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl

1.6 U3ydeHne TeXHOIOTUI 2 TIK-5-31 TIK-5- | JI1.1J12.2J13. P3
BBITUIABKH CTaJIH B TyTOBOM VY1 IIK-5-B1 1
CTaJIeIUIaBIIBHOMN 11eun /J1ab/ TK-1-31 TIK-1- | D1 92 33 54

V1IIK-1-B1
I1K-2-31 [IK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl

1.7 [ToaroroBka K MpakKTHYECKUM 10 ITK-5-31 TIK-1- JIT.1J12.1
1 1a00paTOPHBIM 31 [IK-2-31 JI2.2J13.1
3anstusM /Cp/ TTK-6-31 D12233 54

1.8 CaMoCTOATENbHOE H3YUCHUE 17 TIK-5-31 TIK-1- JI1.1J12.1
Marepuasa Ha TeMY: 31 [IK-2-31 J2.2
DIEKTPUUECKOE U [TK-6-31 010923354
MeXaHI4eCcKoe 000pyI0BaHHE
ANIEKTPOCTAJICIIABUIBHBIX
neyeit /Cp/

Pa3gen 2. TexHoJsiorus
TUIABKH CTAJIM B OTKPBITHIX
AYTOBBIX Mevyax

2.1 DU3NKO-XUMHUECKIE OCHOBBI 1 TIK-5-31 IIK-1- JI1.1J12.1
MIPOM3BO/ICTBA CTAJIH B 31 [IK-2-31 J12.2
JTyTOBBIX mevax /JIex/ [1K-6-31 D1 D253 54

2.2 OCHOBBI TEXHOJIOTUH TIJIABKU 2 TIK-5-31 IIK-1- JIT.1J12.1
CTaJld B OTKPBITBHIX TyTOBBIX 31 IIK-2-31 013233 24
neyax: I1K-6-31
- TEXHOJIOTHSI BHITIJIABKH
CTaJli B TYTOBBIX ITe€Yax C
OCHOBHOM (DyTEpOBKOMH;

- BBIIJIaBKA CTAJIM B KUCIIBIX
JTyTOBBIX Teuax. /Jlex/

2.3 PacueT mMXTHI 115 BBIIIJIABKH 4 T1K-5-31 ITK-5- JI1.1J12.1
cramu B ICII ¢ V1 IIK-5-B1 2.2
HCTOJIb30BaHUEM IK-1-31 TIK-1- | D1 92 323 B4
JIETUPOBAaHHBIX OTXOJI0B V1IIK-1-B1
Mp/ TIK-2-31 TIK-2-

V1IIK-2-Bl
ITK-6-31 TIK-6-
V1 IIK-6-B1

2.4 Pacuer marepuanbHoro u 4 TIK-5-31 TIK-5- JI1.1J12.1
TEIUIOBOro OaJIaHCOB IS V1 IIK-5-B1 J12.2
BBINJIABKH yTJIEPOAUCTON IK-1-31 TIK-1- | D1 92 33 54
cramu B JICII (c V1IIK-1-B1
MIpUMEHEHUEM TIK-2-31 IIK-2-
kuciopona) /TIp/ V1 IIK-2-Bl

[TK-6-31 IIK-6-

V1IIK-6-B1




2.5 CamocToaTenbHOE H3y4eHHE 15 MK-5-31 TIK-1- | JI1.1J12.1
Marepuasa Ha TeMY: 31 [IK-2-31 J12.2
Kosmresast oopadoTka cranm: ITK-6-31 31 352 33 54
Croco0bl, CoNiepKaHuE,

KOHCTPYKTHUBHAS U
TEXHOJIOTHYECKas
peanm3anus,

s dexTuBHOCTS. /Cp/

2.6 BrinonHnenne KOHTPOIBHOM 40 | OK-5-31 IIK-5- | JI1.1J13.2
pabotsr /Cp/ V1TIK-5-B1 | 313233 54

MK-1-31 IK-1-
V1TIIK-1-B1
ITK-2-31 TIK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
Pasnen 3. IIpouszBoacTeo
(eppocnasos

3.1 CriocoObI IPOHU3BOJICTBA 1 [MK-5-31 TIK-1- JI2.1

(dheppocmnasos. /Jlex/ 31 IK-2-31 219223354
TK-6-31

3.2 [Tpon3BoACTBO KpeMHHUS U 2 TIK-5-31 TIK-1- JI2.1

ero crutaBoB. /JIex/ 31 IK-2-31 21392 23 54
TK-6-31

33 [IpousBoacTBO Maprasnua u 2 TIK-5-31 TIK-1- J12.1

ero cruiaBoB. /JIex/ 31 IIK-2-31 D132 33 54
ITK-6-31

34 [IpousBoacTBO XpoMa u ero 2 [TK-5-31 IIK-1- JI2.1

cruiaBoB. /JIex/ 31 IK-2-31 2192203354
TK-6-31

3.5 Pacuer marepuanbHoOro u 3 TIK-5-31 IIK-5- JI2.1
TEIUIOBOTO OanaHca V1 IIK-5-Bl 21 22 23 B4
MIPOU3BOJCTBA T1IK-1-31 ITK-1-
teppocununus. /Tp/ V1IIK-1-Bl

ITK-2-31 TIK-2-
V1 IIK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-B1

3.6 Pacuer marepuanbHoro u 3 ITK-5-31 TIK-5- JI2.1
TEIUIOBOTO Oananca V1 IIK-5-B1 010923354
MIPOU3BOACTBA TIK-1-31 IIK-1-
tdheppomapraunua. /IIp/ V1IIK-1-B1

IMK-2-31 TIK-2-
V1 IIK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-B1

3.7 NzyueHne pa3nnyHbIX BUIOB 2 [TK-5-31 TIK-5- JI3.1
dbeppocmaBos /J1ab/ VI1TK-5-B1 | 213223354

TIK-1-31 TIK-1-
V1IIK-1-B1

I1K-2-31 TK-2-
V1 T1IK-2-Bl

IIK-6-31 IIK-6-
VY1 IIK-6-B1

3.8 [ToaroroBka K MpakTHYECKUM 6 ITK-5-31 TIK-1- JI2.1J13.1
1 1a00paTOPHBIM 31 IIK-2-31 01223354
3ausTusaM /Cp/ [1K-6-31

3.9 CaMOCTOATENEHO U3yUeHUE 15 TIK-5-31 TIK-1- JI2.1J13.1
Marepuasa Ha TeMY: 31 IIK-2-31 2103253 54
[[TuxTOBBIE MaTEepUaIbI TIK-6-31

(heppocIuIaBHOTO
HPOM3BO/ICTBA.
/Cp/




3.10

IloaroroBka K 5K3aMeHy IO
mucuuruiaie /Cp/

30

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

JI.1J12.1
J12.2J13.1
J3.2
013233 54

3.11

DK3aMeH 110
IHUCHMINIAHE /DK3aMeH/

[IK-5-31 IIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
TIK-6-31 IIK-6-
V1I1IK-6-B1

KM1




