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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[Ipenmerom  w3yyeHuss  gucHUIUIMHBL  "OCHOBBI ~ METALTyprHYE€CKOrO
MPOU3BOJCTBA" SIBJSIIOTCSI OCHOBHBIE METAUIYPrHUECKUE MPOLECCHI, COCTABIISIIOLINE
TEXHOJIOTHYECKHE CXEMBbI IPOM3BOJICTBA IBETHBIX METAJIOB.

[lenpto  mpemojaBaHusi  JUCHUIUIMHBI ~ SIBJsieTCS  OOydeHHME  CTYJ/EHTa

byHIaMEHTATbHBIM TIOJIOKEHUSM, JIeXKaIUM B OCHOBE TEXHOJIOTHUHU
METAUTYPTUYECKUX  TMPOILECCOB,  OOECIeueHWe  MPEEMCTBEHHOCTH  M3YUYCHUS
JTACUUTLINH METALTYPTrUYECKOTrO LHUKJIA. Jucuuminza "OCHOBBI

METAJUTyprU4eCKOT0 IPOM3BOJACTBA" SABIAETCA OAHOM W3 AMCLUMIUIMH HalpaBJICHUS
BapUaTUBHON YaCTH MPO(HEeCCHOHATFHOTO ITUKJIA.

1.2 3apauu u3yyeHus JUCUMIIMHBI

3agadyeld  WM3y4YEHMs  JHUCHMUIUIMHBL  SABIISIETCS  PAaClIMpPEHUE  Kpyrosopa
CTYJIEHTOB B O0JIACTH METALTYPIHH.

1.3 IlepeueHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCHMILIHHE
(MOay/110), COOTHECEHHBIX € IUIAHMPYEeMbIMH Ppe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpaMMbl

Koa n HanmeHoBaHue NMHOUKaTopa 3aI'I.I'IaHVIDOBaHHbIe pe3ynbTtaTthbl 06y‘-IeHVIF| no ancuuniunHe
AOOCTUXEHNA KoMneTeHunmn

ITK-6: Cnioco0eH ocymiecTBJISITh OPraHU3allMOHHO-TeXHNYEeCKHEe MEPONPUATHSA B
OT/eJIeHHSIX THIPOMETATYPru4ecKoro Npou3BoaCcTBa

[IK-6.1: KonTponupyer, Y CeTpoiCcTBO, HaA3HAYEHHUE, TEXHUYECKUE

BBISBIISICT, QaHATTU3UPYET, XapaKTepUCTUKH, IIPaBUIIa OOCITYKUBAHUS U
KOPPEKTHUPYET U pa3pabaTbiBacT | 3KCILTyaTalluy IPUMEHSEMOTO B

HPEJI0KEHUS 110 BBIIOJIHEHUIO | TUAPOMETAITYPTU4e€CKOM IIPOU3BOICTBE OCHOBHOTO U

IIPOM3BOJICTBEHHbIX 3aaHui B BCIIOMOI'aTE€JIbHOTO 000PYJ0BaHUS (KJIaCCU(PUKATOPOB,
OTJEJICHUSIX BCIIOMOTATENbHBIX | TUIPOIYJIbIIEPOB, aBTOKJIABOB, CENAPaTopoB,
onepauun rojiorpesareneil, 6akoBo anmaparypsl, aruTaTopoB,
THJPOMETAIUTYPIrHYECKOT0 (GuIbTPOB, NUTATENEH, EPKOIATOPOB, TEKOMIIO3EPOB,
MIPOU3BOJICTBA CTyCTHUTENEH, KapOOHU3aTOPOB, MEIIATOK)

MeToauKH pacueToB pearecHTOB
OU3UKO-XUMHUYECKHE TPOLIECCHI, HCIIOIb3YEMBIE B
TUPOMETAIUTYPIrHYECKOM IPOU3BOJICTBE IIBETHBIX
METa/LIOB

Opranu3anus MoAroTOBKU U M0/1a4u PEeareHTOB B
3a/laHHBIX 00beMax M KOHIICHTPAIUU B
THIPOMETAIUTYPIrHUYECKHE arperarbl COrIacHoO
BBIOPAaHHBIM PEeKUMaM TepepaboTKH MOCTYTAIOIINX B
TUAPOMETAIUTYprUdeckoe MPOU3BOACTBO MAaTEPHAIOB
[IpunsTue pemenuii o pesxxuMax 00pabOTKH IIUXTHI,
PacTBOPOB, MyJIbIIbI, THAPATOB, CIIEKOB, IIIJIAMOB,
MIPOMBIBHBIX M CTOYHBIX BOJI, OYHMIIICHHBIX PacTBOPOB,
MIPOAYKTOB BBIIIEIAUMBAHUS U KJIACCUPUKALUU




ITK-6.2: KonTponupyer,
BBISIBIISIET, QHATU3UPYET,
KOPPEKTHPYET U pa3padbaTbIBacT
IPEJJIOAKEHHS 110 BBITIOJIHEHUIO

AnmapaTrypHO-TEXHOJOTHYECKHE CXEMBI, TEXHOJIOTUH U
XUMHUYECKHE PEaKLUHU IIPOLIECCOB BHIIECIAYNBAHHS,
aruTaluy, paCTBOPEHUS, OCAKICHHUS, PA3JIOKEHU,
(buIbTpayy, BHITAPUBAHMS TPOIYKIINH,

IIPOU3BOJCTBCHHBIX 3a1aHUN B
OTACJICHHUAX OCHOBHBIX
ornepanun

TUIPOMETAIUTY PTHYECKOTO
IIPOU3BOJCTBA

00e3BpeKUBaHUS U HEHTpaIu3aly pacTBOPOB,
W3BJICYCHHS] U3 HUX METAUIOB, OYUCTKH PaCTBOPOB OT
MIOITyTHBIX METAIIJIOB U IIPUMECEH

Ncnonb3oBars HHYOpPMAIIMOHHBIE TEXHOJIOTHH U
CpEICTBa AJI aHaAIU3a U IIPOBEEHUS PaCYeTOB
[apamMeTpoB, PEKUMOB U IOKa3aresiei npouecca
TUIPOMETAIUTY PrTUYECKOTO ITPOU3BOACTBA LIBETHBIX
METALIOB

PaccuntbIBaTh MarepualbHbIE U SHEPIETUUYECKUE TTOTOKU
TMIPOMETAJUTY PrHYECKOTO TPOU3BOACTBA IBETHBIX
METaJUIOB

VYpapiATh nponeccamy ruApOMETAIITy prudeCKOu
nepepaboTKH Pyl M KOHIIEHTPATOB [[BETHBIX METALIOB,
IIPOMPACTBOPOB, IIPOMBIBHBIX U CTOYHBIX BOJ

ITK-7: Cnioco0eH ocymiecTBJISITh OPraHU3alliOHHO-TeXHNYeCKHe MEePONPUATHS B
OTJeJIeHHSIX MUPOMETATYPrH4eCKOro Npou3BoICTBA

I1K-7.1: KonTponupyer,
BBISIBIISIET, QaHATU3UPYET,
KOPpPEKTUPYET U pa3zpadbaTbiBacT
IPEJIOAKEHUS 110 BBITIOJIHEHUIO
IIPOU3BO/ICTBEHHBIX 33/1aHUI B
[OJIpa3/IeeHUSIX TIOATOTOBKU
LIUXTHI K

UPOMETAIUTY PTUYECKON
nepepadboTke

Buagsl, cBoiicTBa, COCTaB M Ha3HAYCHME IIMXTOBBIX
MaTepUanoB, IPUMEHSIEMbIX B METAJUTYPIrUYECKOM
MPOM3BOICTBE, MX PACIIOIOKEHNUE B OyHKepax U Ha
LIIUXTOBOM JIBOPE

TpeOoBaHUs K XUMUYECKOMY M TPAHYJIOMETPHIECKOMY
COCTaBy, IapaMeTpaM BIAKHOCTH U TEMIIEPATYPhI
OTIpy>KaeMoOM MIMXThl U MATEPUAIOB

[Ipon3BoaUTE pacyeThl HIUXTHI 33aHHBIX COCTABOB
BHocuTh pekomeHamu no KOppeKTUPOBKE
TEXHOJIOTUYECKHX MTPOLIECCOB MOATOTOBKU IIUXTOBBIX
MAaTepUAIOB MPH UX HAPYIICHUU

Ornpenenarb NPUYUHBI U OCIEACTBUS HEraTUBHBIX
W3MEHEHUN XUMHUYECKOTO, TPaHyJIOMETPUUECKOTO
COCTaB, BIQKHOCTHU IIMXTOBBIX MAaTepPUATIOB
KoHTposb kauecTBa ChIphS, IMXTOBBIX MAaTEPHATIOB H
TOTOBOM IIMXTHI




[1K-7.2: Kontponupyer,
BBISIBIISIET, QHATU3UPYET,
KOPPEKTHPYET U pa3padbaTbIBacT
IPEJJIOAKEHHS 110 BBITIOJIHEHUIO
IPOM3BOJICTBEHHBIX 3aJJaHUI
IUTAaBUJIBHBIM TIEPEIEIIOM
NUPOMETAIUTYPIrHYECKOTr0
IIPOU3BOJCTBA

OCHOBHBIE METALTYPrUYECKUE TEXHOIOTUU
MIPOU3BOICTBA IBETHBIX METAJUIOB, (pU3UYECKUE
MIPOLIECCHI U XMMHUYECKUE PEAKIIMH TpoIiecca MIaBKu
IIBETHBIX MCTAJIJIOB U CIIJIaBOB

@dakTopHI, BIUSIONIAE HA XO]T TEXHOJIOTHYECKOTO
TpoIiecca, ¥ Croco0bl yIpaBIeHUs UMU

[TapameTpbl ONITUMATBHBIX PEKUMOB TUIABKH B
3aBUCUMOCTH OT COCTABA IIMXTHI U 33IaHHBIX MAPOK
CILIaBOB

OpFaHI/ISOBLIBaTI) B 3aBUCHUMOCTHU OT COACPIKAHHUA
MeTaljla U XUMHYECKOTO COCTaBa IIIMXTHI BEICHHE
nporiecca IUIaBKU B peKUMax, 00eCIeunBarOIIIX
MaKCHMAaTbHOE M3BJICYCHUE METALIA M BBIXOJI TOJTHOTO
KoppektupoBars npoIiecchl TIaBKH J00aBICHHEM
(GI1F0COB M 000POTHBIX MAaTEPUATOB, HHTEHCUBHOCTBIO

IyThsl
KoHTponb cocTosgHusa 000pyA0BaHUS U
BCIIOMOTATeJIbHBIX MAaTepHAIOB JUIs ITpoLecca
IUIABJIEHUS B I1€YU

IIpoBepsATh JOCTATOYHOCTH U TOTOBHOCTb
BCIIOMOTATENIbHBIX MaTepUaioB Ui Ipolecca
IUTaBJICHUS

IIK-8: CniocodeH ocymecTBJIATH

OPraHM3aliMOHHO-TEXHUIECCKUEC MEPOIIPUATHUA B

OTACJTCHUAX INIMHO3CMHOI'0 MPOM3BO/ICTBA

[1K-8.3: KonTpoaupyer,
BBISIBIISIET, QHATU3UPYET,
KOPPEKTHPYET U pa3padbaTbiBacT
IPEJJIOAKEHHS 110 BBITIOJIHEHUIO
IPOM3BOJCTBEHHBIX 3aJJaHUIl 110
JIEKTPOJIU3HOMY IIPOU3BOJCTBY
ATIOMHUHUSA

Metoanka pac4eToB MOTPEOHOCTH B CHIPHEBBIX,
PAaCXOOHBIX U BCIIOMOTaTCIIbHBIX TEXHOJOTHYCCKUX
Marepuanax

TpeboBaHus K Ka4eCTBY IO/IaBAaEMBIX B JIEKTPOITH3EPHI
MarepuaioB

AHHapaTypHO-TGXHOJIOFI/I‘-ICCKI/IC CXEMbI, TEXHOJIOI'NHN 1
XMMHUYECKHE PEAKLIUU, UCTIOIb3yEMBbIE B IPOU3BOCTBE
AITIOMHUHUA

Bectu npouecc 31eKTpoaru3HOro Nporu3BoACTBa
AIFOMHUHUA B PCIKUMAX, O6CCHG‘~II/IB&IOHII/IX
MaKCUMaJIbHOE U3BJICYCHUE META/UIA U BBIXOJ T'OJHOTO
KoHTponb kayecTBa nocTynaroux Ha nepepaboTKy 1
HCIIOJIb3YEMBIX B IIPOLIECCAX AIEKTPOIIM3HOIO
IIPOU3BOACTBA AIFOMHUHUA ChIPBEBLIX U
BCIIOMOTI'aTEJIbHBIX MarepualoB

[IpuHsATHE pemenuil 0 pexxuMax BeAEHUs IIpolecca
INEKTPOJIA3a

1.4 Oco0eHHOCTH peaM3alMu U CIUTLTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

JucuuruinHa (Moayis) peanusyercs ¢ npuMenenneM D0 u JIOT

URL-anpec u Ha3BaHWEe 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=7977.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

1. YcTanoBouHAad JeKus

1. YcTaHoBo4YHAd JEKIUI

2. BeimonHeHne KOHTPOJIBLHON pabOThHI

35

2. Knaccndukanus MeTaaJlypruuyecKux npoueccon

1. Buapl Metammyprudeckux mporeccoB. Oomas
XapaKTEPUCTHKA MPOIECCOB.

0,5

0,5

2. O6xwur, BUIBI 00KHTA. ATIaparypHoe opopMIIeHHE
00’KMTOBBIX MPOLIECCOB.

3. IlnaBka, BUIbI 1aBOK. BoccTaHoBUTEBHAS,
METALIOTEPMUYECKAs U PEAKIIMOHHAS IJIaBKH.
AmnmnaparypHoe opopMIIEHHE TPOIIECCOB.

4. OxucnurenbHble TUIaBKU. PahuHUPOBOYHBIE MITABKH.
AmnmnaparypHoe o(popMIIEHHE TPOLIECCOB.

0,5

0,5




5. I'mapomeramnyprudeckue nporecchl. Oomue
3aKOHOMEPHOCTH IporieccoB. BrimenaunBanue. Ouncrka
pacTBOPOB OT NpuMeceld. Brienenne MeTauioB WM X
COCIMHEHUM U3 PAaCTBOPOB.

6. DJIEKTPOMETALTYPTHYECKUE TTPOLIECCHI.

7. Crexuomerpudeckue pacuerbl. CocTaB CI0KHOTO

0,5
BEIIIECTBA.
8. PacueT pariuoHaIbHOTO COCTaBa CHIPHS. 0,5 0,5
9. PacueT mokazareneil OKUCITUTENLHOTO 00KHUTa (CTENEHU 1 1
necyb(ypU3aIuy, BEIX0Oa OTapKa).
10. Pacuer noxkazarenei 11aBKU Ha IITEHH (CTEEHU
necynb(hypu3aiy, BEIX0Oa IITeHHA, U3BIICYCHHUS METallia B 2
IITCHH).
11. Pacuet pacxona peareHTa Ha BhIIICIAYMBAHUE, ) 5
COCTaBJICHHE MaTepHATBHOTO Oananca mporecca.
12. PacueT mpo1eccoB 37EKTPOIUTUYECKOTO MOTyYSHUS ) 15

MCTAJlJIOB.

13. [ToAroToBKa K MPAKTUYECKUM 3aHSATHUSIM, 3aIUTE
71a00paTOPHBIX PadoT.

73

18

14. DnexTponurnyeckoe pahpuHUPOBAHUE MEIH.

15. BoccTanoBuTENBHAS IJ1aBKA CBUHIIOBOTO arjioMepara.

3. IIpoayKTHI U MOAYNPOAYKTHI METAJLIYPrU4ecKoro npou3BojCTBa

1. ITpoayKThl MUPOMETALTYPIHUYECKUX U
AIIEKTPOMETALTYPrUYECKUX mpoiieccoB. OOras
XapaKTePHUCTUKA.

2. ITpoayKTBI THAPOMETAILTYPTUUYECKHX TIporieccoB. OO0ras
XapaKTEePUCTHKA.




3. IloaroroBka Kk TecTUpoBaHUIO 10 Teme "[IpoayKThl 1
HOJIyNPOAYKTHI METALITYPIU4eCKOr0 IPOU3BOACTBA" .

10

10

4. TexHoJ0rn4ecKue cxeMbl NPOU3BOACTBA IBCTHBIX METAJJI0B

1. OcHOBHBIE TIPaBUJIA COCTABIICHUS TEXHOJIOTHUECKUX
cxeM. Turmsl TexHOJIOrHYeCKuX cxeM. [Ipumepnl
TEXHOJOTHYECKUX CXEM IPOU3BOICTBA IIBETHBIX METAIIIOB.

10

2. [ToaroToBKa K TECTUPOBAHMIO 110 TEME
"TexXHOJIOTUYECKHE CXEMBI IIPOU3BO/ICTBA IIBETHBIX
METALJIOB", TOATOTOBKA K dK3aMEHY.

32

32

Bcero

17

150




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Hab6oituenko C. C., AreeB H. I'., lopomkesuu A. I1., XKykxos B. I1., Enuceen
E. U., Kapenos C. B., Jle6ear A. b., Mamsuenkos C. B., Hab6oituenko C. C.
[Tponeccs! u anmaparsl HIBETHOM METAUTYPruM: YUeOHHK /7Sl By30B IO
HaIpaBJICHUIO MTOATOTOBKH JUIIJIOMUPOBAHHBIX CHIELUATMCTOB
"Metautyprus" (ExarepuHOypr: YpanbCKkuil TEXHUYECKUNA YHUBEPCUTET -

VIIN).

2. TapacoB A. B., Ytkun H. U. O6mas metamtyprusi: yueOHUK AJIs CTYI€HTOB
BY30B 110 HanpasjieHuto "Metamnyprus'(MockBa: MeTtamnyprus).

3. Yrkun H. U. LiBeTHas metauryprusi (TEXHOJIOTHUS OTPACHIN): Y4eOHUK

(MockBa: Metanmyprus).

4. Cnekrop O. B., Kokopun B. C., Mapuenko H. B. Meramnypruueckue
pacuetsl: mpakTukyM(KpacHospck: KpacHosipckas akaneMust IIBETHBIX
MeTauioB U 3o050Ta [[ALIMu3]).

5. HynsHeBa B. E. TexHonorust npon3BoACTBa IBETHBIX METAIIOB:
pa3iaTOYHbIA MaTepual AJi CaMOCTOSTEIbHON pabOThI CTYACHTOB
cnenuansHocter 110700, 210300(KpacHosipck: KpacHosipckas akagemust
[BETHBIX MeTaLIoB H 300Ta [[ALIMu3]).

6. Kostyn O. H., Konmakosa JI. I1., CrenanoBa T. H. OcHOBbI
METaJUTYy prU4eCcKOro Mpou3BOACTBA: yUeOHO-METOAUYECKOE TTOCOOHE
(Kpacuosipck: COYVY).

4.2 JInueH3uOHHOEe W CBOOOHO PacnpocTpaHseMoe MPOrpaMMHoOe
o0ecreyeHne, B TOM YHCJIe 0TeYeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
obecreyeHne, HAa KOTOpPOe YHUBEPCHTET MMeeT JMIEH3HI0, a TaK:Ke CBOOOHO
DacnDOCTNaHsieMoe MDOrNAMMHOe ofecreyeHue):

1. B yuebHOM mpoliecce o JaHHOW JUCIHUILTUHE UCTIONB3YIOTCS TPOTrPpaMMHbBIC
cpeactBa MicrosoftOffice. CnenuanbHOe porpaMMHOE 0OecIieueHure mo
JTaHHOW JMCIUTUTHHE HE MCIIOJIb3YETCS.

4.3 UnuTepHeT-pecypchl, BKIKWYasA NMpodecCHoOHATIbHbIE 0a3bl TaHHbBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

1. Kaxpiit ctyeHT obecnieunBaeTcsi 1OCTYIIOM K 3JE€KTPOHHO-OUOIMOTEUHOM
cUCTeMe, CoJIeprKalllel yueOHbIe MaTepuabl.

S ®@oH OLIEHOYHBIX CPEJICTB

OrneHOYHBIE CPEICTBA HAXO/SATCS B MPUIIOKEHUU K PabOYUM MporpamMmam
JTUCILUTLITNH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAs JIJIsl OCYLIeCTBJICHHS
00pa3oBaTeJIbHOIO Mpolecca Mo JUCHUIINHe (MOILYJII0)

B aynuTopuu a1 mpoBeieHUs JICKIIMOHHBIX 3aHSITHIA KETaTeIIbHO
JIEMOHCTPAIIMOHHOE 000PYTIOBAaHUE: KOMITBIOTEP (C YCTAaHOBJIEHHBIMU
nporpaMmmHbIMu cpecTBamu MicrosoftOffice), mpoekTop, MHTepakTHBHAs JOCKA.

10



B aynuTopun ams npoBeaeHus 1a00paTOPHBIX padOT TOJKHBI OBITh KOMIUIEKTHI
YCTaHOBOK 151 JTADOPaTOPHBIX PabOT, KOMIUIEKTHI JIA0OPATOPHOM MOCYIbI, HAOOPHI
XUMHYECKUX PEAKTUBOB, SJICKTPOHHBIE BECHI.

11
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