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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

IIporpaMmma aucnMIUIMHBL «MeTautyprsl JIErKMX METaIOB» COCTAaBJICHA IS
CTYZCHTOB, OOYyYalOIUXCA MO HampaBleHUIO «MeTauryprus» W IpeaycMarpuBacT
M3YYEHHE OCHOB TEXHOJIOTMYECKUX ITPOLIECCOB MOJYYCHUS ATIOMUHHA W3 PYAHOTO
CBIPbsl, NMPUHIMIIOB PAa3padOTKU TEXHOJIOTMYECKHX CXEM IPOU3BOJCTBA INIMHO3EMa
U 3HAaKOMCTBO CTYJCHTOB C OCHOBHBIM OOOpYJOBaHHEM HCHOJb3yEeMbIM B
TJIMHO3EMHOM M 3JIEKTPOJIM3HOM IPOU3BOJICTBE, HEOOXOIUMBIM JUIsl OCYILECTBICHUS
METALTYPTUYECKUX ONEPALNNA, COCTABIISIIOIIUX TEXHOJIOTUYECKHE CXEMBI.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

B 3agaum wu3yueHus AMCHMIUIMHBI BXOJIUT TNPUOOPETEHHWE HABBHIKOB,
MO3BOJISIIOIINX OINUCHIBATh KOHKPETHBIE METALTYPTUYECKUE TMPOIECCHl C TOYKH
3peHusl TMPAKTUYECKOTO HX OCYIIECTBICHUS B 3aBUCHUMOCTH OT XHMHUYECKOTO U
MUHEPAIOTHYECKOTO COCTaBa TMpeajiaraéMbIX JJisi MepepaboTKU Py, MOJydeHue
MPEACTaBICHU O BO3MOXHOCTH MPUMEHEHHUS COOTBETCTBYIOIIETO OOOpPYJOBaHUS M
YMEHHE pPacCUMTHIBATh OCHOBHBIC METAUIYPIrHUYECKHUE TMPOIECChl M BBHIOMPATh
000pyZ0BaHUE, HEOOXOAMMOE ISl OCYIIIECTBICHUS 3TUX MPOIECCOB.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOH MPOrpaMMbl

Koa n HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOMneTeHUunn

IIK-8: CnocodeH ocymecTBIAATh OPraHM3alMOHHO-TEXHNYEeCKHe MEPONPUSITHSA B
OT/IeJIeHUsIX TJIMHO3€eMHOr0 MPOU3BOICTBA

[IK-8.1: KonTponupyer, 3HaTh TEXHOJIOTHIO MOJTyYEHHsI TTTHHO3eMa U3 OOKCHUTOB,
BBISBIISICT, aHATTU3UPYET, He(EJIMHOB PA3TMYHBIMU CIIOCOOAMU

KOPPEKTHPYET U pa3padarbiBaeT | 3HaTh TPEOOBAHUS K Ka4Y€CTBY, XUMUYECKOMY U
IPEJIOKEHUS 110 BBIIIOJIHEHUIO | TPaHyJIOMETPHUUECKOMY COCTaBY ChIPbS,

IIPOU3BOJICTBEHHBIX 33/1aHUM B MOJIYTIPOAYKTOB, M0y (habpHKaToB U rOTOBOM
HO/IPa3/ICNICHUSIX [IIHHO3EMHOIO | IPOAYKIMU
POM3BOJICTBA YMeThb onleHuBarh padoTOCTIOCOOHOCTH 000y IOBaHUS U

MEXaHH3MOB JICKTPOIM3HOTO MPOU3BOICTBA ATIOMHUHHS,
BBISABJIIATH HpI/I‘II/IHbI OTKJIOHCHUA TCKYH_II/IX HapaMeTpOB
YMeTh TPOM3BOAUTH PACUEThl MAaTePUATBHBIX TIOTOKOB,
JIO3UPOBKH 0OOPOTHOTO PACTBOPA, ATFOMUHATHOTO
pacTBopa, COAOBOTO pacTBOpa U T.J. Ha OTEpaIUH
TCXHOJIOT'NHN HpOI/ISBOI[CTBa TJINHO3CMa

Brnanere MeTonMKOM pacueTa MarepHaIbHBIX TOTOKOB U
MOTPEOHOCTH B pecypcax




ITK-8.2: Kontponupyer,
BBISIBIISIET, QHATU3UPYET,
KOPPEKTHPYET U pa3padbaTbIBacT
IPEJJIOAKEHHS 110 BBITIOJIHEHUIO
BCIIOMOTATeNIbHBIX ONepaluit
npoliecca Mpou3BOJICTBA
ATIOMHHHUS

3HaTh TEOPUIO U TEXHOJOTHIO IEKTPOITUZHOTO
MPOU3BOJICTBA AITIOMUHUSA, allllapaTypHO-
TEXHOJIOTUYECKUE CXEMBI ITOATOTOBKH aHOJOB,
[IMHO3EMA, KPUOJIUTA U BCIIOMOTaTEIbHBIX MaT€pHUaIoB
K IIPOLIECCY IIEKTPOJINU3HOTO IPOU3BOICTBA ATFOMUHUSA
3Harh TpeOOBAHUS K Ka4eCTBY I10/1aBACMBIX B
AIEKTPOIU3EPHl MATEPUATIOB

YMeTh BBISBIIATH MPUYIUHBI OTKIIOHCHHS TEKYIIHX
MapamMeTpOB TEXHOJIOTMYECKOIO Mpoliecca M COCTOSHUSA
000pyTI0BaHMS OT yCTAaHOBJICHHBIX3HAYCHUH

Bnanets MeToMKOM pacueTa moTpeOHOCTH B CHIPHEBBIX ,
PacXOAHBIX U BCIIOMOTAaTeIbHbIX TEXHOJOTUYECKUX
Marepuanax

[TK-8.3: KonTponupyer,
BBISIBIISICT, QHATTU3UPYET,
KOPPEKTHUPYET U pa3zpadaThiBacT
NPEJVIOKEHUS 110 BBITIOJTHEHUIO
MMPOU3BOACTBCHHBIX BH,I[aHI/H\/JI 110
AIIEKTPOJIM3HOMY TIPOU3BOJICTBY
ATFOMHUHU A

3HaTh OCHOBBI TEOPHU AIEKTPOJIN3A PACILIABICHHBIX
coJjieil B 00beMe, HEOOXOJUMOMIJIS YIIPaBICHUS
TE€XHOJIOTMYECKHUM IIPOLECCOM NIEKTPOJIN3A ATFOMUHUS
3HaTh anmnaparypHO-TEXHOJIOTHYECKUE CXEMBI,
TEXHOJIOTUHHA XUMUYECKHUE PEaKIUU, UCII0JIb3yEMbIE B
IIPOU3BOJCTBE ATFOMUHUSA

3HaTh (HaKTOPHI, BIUSIOMINE HA X0 TEXHOJIOTHIECKOTO
Ipolecca, U CrocoObl YIIPaBIEHUS! UMU

YMeTp BECTH IIPOLECC JIEKTPOIN3a ATIOMUHUASA B
pexumax, 00ecreyuBaoLINX MAKCUMATbHOE U3BJICUEHUE
METaLIA U BBIXOJI TOJHOTO

Brnanets HaBbIKOM 10J100pa apaMeTpoB ONTUMATIbHBIX
PEXMMOB HIIEKTPOJIN3a B 3aBUCUMOCTH OT
XapaKTEPUCTUK ITIMHO3EMA

[1K-8.4: KonTponupyer,
BBISBIISICT, QHATTU3UPYET,
KOPpPEKTHUPYET U pa3padbaTbiBacT
NPEeUIOKEHHs 110 00eCTIeUeHUI0
CTaOUITLHOM pabOThI
TEXHOJIOTHYECKOTO KOMITJIEKCa
MIPOU3BOICTBA ATFOMUHUS

3HaTh TEXHOJIOTHIO 3JIEKTPOIU3HOTO TPOU3BOICTBA
AIITFOMUHUA

3Harh anmaparypHyro cXeMy TEXHOJOTUYECKOH LENH
OJICKTPOJIM3HOT'O TPOU3BOACTBA AITFOMUHUS

YMeTh paccunThIBaTh OalaHChI IO METALTY, CKBO3HOE
H3BJICUCHUC AJITIOMUHHA, MATCPUAIIBHBIC U
SHEpPreTUYeCcKUe MOTOKHU IEKTPOIUIHOTO TPOU3BOACTBA
AIITFOMUHUA

YMeTh BBISBIATH NIPUYUHBI U MTOCJIEICTBUS HETaTUBHBIX
W3MEHEHUN TapaMeTpoB U MOKazareel mpoleccoB
AJIEKTPOJIM3HOTO MPOU3BOJICTBA ATFOMUHHUS

Bitanets HaBBIKOM KOPPEKTUPOBKU TEXHOJIOTHYECKUX
MIPOLIECCOB C IEJIbIO CHIKEHUS YAENbHBIX PACX0/0B
SHEPreTUYECKUX PECYPCOB, YMEHBILICHUS
cebecToMMOCTH MeTaia

1.4 OcobOeHHOCTH peajiM3aluu AUCHUILINHbI

SI3BIK peann3anuu TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyetcs ¢ mpuMmenenueM D0 u JIOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=10187.




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.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. YcTanoBouHas ceccusi

1. YcranoBounas JICKIOHUA 110 TEXHOJIOTHUH ITOJIYUYCHUSA
AITIOMUHUA

2. IloaroToBka K BBITIOJIHEHUS] KOHTPOJIBHBIX 3a/1aHUM,
IIPOXO0KJICHUIO 3JIEKTPOHHOTO Kypca

35

2. CI)Ipbe JJIA MIPOU3BOACTBA JICTKHX METAJJIOB

1. Tema 1. Coipbe A IpOU3BOACTBA JETKUX METAIIOB -

MUHEpPAIbI, pyibl. O0acTh MPUMEHEHUS JIETKUX METAIOB.

CocrosiHHE MMPOU3BOACTBA JICTKUX MCTAJIJIOB.

0,5

2. Tema 1. PacueT panoHaIbHOTO COCTaBa aTlOMHUEBOTO
CBIPbSL.

0,5

3. 3akpernuieHue 3HaHUMN, OJTYYEHHBIX Ha ay TUTOPHBIX
3aHATUSX, TOJATOTOBKA K MPAKTUYECKUM 3aHATUSIM.
BrimonHenue 3aqanuii B 3JIEKTPOHHOM Kypce

3. Ilpou3BOJACTBO IJINHO3EMA




1. Tema 2. [Ipon3BoACTBO MIMHO3EMaA U3 OOKUCTOB (TI0
cnioco0y baitepa u ciocoOy cniekanusi). TexHomoruaeckue
cxemsl. [Tokazarenmn. OGopynoBanue

2. Tema 3. [Ipon3BoACTBO MIMHO3EMA U3 HE(PEITHMHOB.
Texnonorndyeckue cxemsl. [lokazarenmu. OGopyaoBanue

0,5

3. Tema 2. PacueT noka3zareseil alfoMUHATHBIX paCTBOPOB
(cocTaB, KayCTHYECKHI M KPEMHHUEBBIH MOAYJb H Jp.)

0,5

4. Tema 3. PacueT TEXHOJIOTMYECKUX [TAPaMETPOB IIPH
UCIIONIb30BaHUU criocoba baiiepa (peareHThI Ha
BBIIIENIAYMBAHUS OOKCUTOB, KDEMHHUEBBIM MOJTyJTb, BHIXOJT
MJIMHO3EMA, TApaMETPOB Pa3IOKEHUS pacTBOpoB, T: K u

Ap.)

0,5

5. Tema 4. Pacuet coctaBa HedeIMHOBOM /OOKCUTOBON
IIUXTHI JJIS] CIICKaHHS

0,5

6. 3akpernieHue 3HaHu|, OJTYYEHHBIX Ha ay TUTOPHBIX
3aHATUSX, TOJATOTOBKA K MPAKTUYECKUM 3aHATUSIM.
BrimonHenue 3aqanuii B 3JIEKTPOHHOM Kypce

4. 3.]'IeKTp0.]'II/I3 AJIOMHUHHUSA U3 KPUOJUT-TJIHHO3CMHBIX paciljiaBOB

1. Tema 4. IIpouzBoncTBO pTOpHUCTHIX conel. TpeOoBaHus K
KpUOJUTY, GTOpUAY Harpus, propury
amoMUHUA. I IpoU3BOACTBO HCKYCCTBEHHOTO KPUOJIUTA

0,5

2. Tema 5. [Ipon3BOACTBO IEKTPOJIOB AJIsI ATFOMUHHUEBOTO
MIPOU3BOJICTBA

0,5

3. Tema 6. Kpuonut-rinHo3eMHbIe paciuiaBbl. OCHOBHBIE
TpeOoBaHus K eKTposnTaM. BiusHue 1o6aBok Ha
CBOICTBA 3JIEKTPOJIUTA.

0,5

4. Tema 7. [Ipon3BOACTBa ATFOMUHUS DJIEKTPOJIU30M
pacIIaBIeHHBIX COJIEH. DIEKTPOIHBIE PEAKLINH.
[Toxazarenu mpouecca. KoHCTpyKIus 3M€KTPOTU3HBIX BaHH.

0,5




5. Tema 8. TexHosiorus mporecca 3IEKTPOJIU3a.
DIIeKTPOIAU3HBIN 11eX. [a300Tcoc U ra3oouncTKa.

0,5

6. Tema 9. PapuHupoBanue amtoMUHUS - IEPETLIIaBKOM,
TPEXCIOWHOE AEKTPOIIUTHICCKOE pahUHUPOBAHHE.
CriocoO0sI MOTy4eHHs 0CO00 YUCTOTO ATFOMUHUSL.

0,5

7. Tema 5. IIpumenenue 3akoHoB Dapajes B
TEXHOJIOTHYECKUX pacyeTax Mpu MPOU3BOICTBE ATFOMUHHUS

8. Tema 6. Pacuet 31eMeHTOB MarepuaabHOro OamaHca
AIIEKTPOJIN3a ATIOMUHUS (PpacXo MIMHO3EMa, IIEKTPOJIOB,
(TOPUCTBIX CcOJIEH MPH INEKTPOIHU3E U Ap.)

9. 3akperuieHne 3HaHW, IOJyUYEHHBIX Ha ay AUTOPHBIX
3aHATUSAX, TOJATOTOBKA K MPAKTUUECKUM 3aHATHSM.
BrinosniHeHue 3a0aHUI B AJEKTPOHHOM Kypce

10. ITogroroBka K 3aueTy

Bcero

57

20




10.

11.

12.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Mocksutun B. U., Huxomaes 1. B., ®omun b. A. Metautyprus nerkux
METAJUIOB: YU€OHUK JIJIsl By30B 110 CHEIUATLHOCTH "MeTauTyprusi IBETHBIX
MeTaIoB" HarpaBieHus MoAroToBky "Metamnyprus'(Mocksa: TaTepmer
VHXUHUPUHT).

Ha6otiuenko C. C., AreeB H. I'., Jlopomkesuu A. I1., XKXykos B. Il., Enucees
E. 1., Kapenog C. B., JIe6enp A. b., Mamsiuenkos C. B., Haboituenko C. C.
[Tpouecchl 1 anmnaparsl IBETHOM METAUTYPruu: Y4eOHUK AJi BY30B 110
HaIpaBJICHUIO MOATOTOBKH JTUIMJIOMUPOBAHHBIX CIIELIUATNCTOB
"Metamutyprus" (ExarepuHOypr: YpalbCKuil TEXHUYECKUN YHUBEPCUTET -
VIIN).

Vr1run H.W. [1pousBoacTBO 1BETHBIX MeTauioB(M.: MHTEepMeT
WHXUHUPHHT).

ArpanoBckuii A. A., bepx B. 1., KaBuna B. A., Jlesun M. B., JlsmyHoB A.
H. CnpaBounuk MeTajutypra 1o BeTHbIM MeTaiaM. [IponsBoacTeo
rnmuHo3ema(MockBa: Metautyprusi).

BetiokoB M. M., llpmnakos A. M., llIkoasankoB C. H.
DNEeKTPOMETALTYPrys ATFOMUHUS U MarHusi: y4eOHUK ISl By30B TI0
crienuanbHOCTH "MeTamutyprus uBeTHbIX MeTalioB"(MockBsa:
Metamnyprus).

Bbopucorne6ekuii 1O. B., I'anesckuii I'. B., Kynarun H. M., Munnuc M. 4.,
CupazytauHos [. A. Metajutyprus amtoMuHHs: ydeOHOe TocoOue JjIsl By30B
10 HanpasieHuo "Metamutyprus’ ¥ cienManbHOCTH "MeTannyprus LBETHBIX
metawioB"(HoBocubupck: Hayka).

Jlaiitnep A. U., Epemun H. U., Jlaiinep 1O. A., Ile3nep U. 3. [IpousBoactso
[JIMHO3€eMa: y4eOHoe ocoOue JIjIsl By30B 110 ceUaTbHOCTH "MeTamtyprus
1BeTHBIX MeTalnoB"(MockBa: Metamnyprusi).

I'y3s C. 1O., bapanosckas P. I'. [Ipon3BocTBO KproauTa, GTOPUCTOrO
aimoMuHus U propuctoro Harpusi(MockBa: MeTtamutyprus).

Hamkesuu P. f. [IpousBoactso ruHo3eMa. ChipbeBast 0a3a aTFOMUHHEBOM
MPOMBIIIITIEHHOCTH: yueOHoe nmocodue(KpacHosipck: KpacHosipckas akagemust
IIBETHBIX METALIOB | 30510Ta [[ALIMu3]).

Muxarnes lO. I'. Cioco0bl BBIpaXEHHUS COCTaBa pacTBOPA PaCILIaBICHHBIX
coueit: Ilpaktukym: yaebnoe nocooue(Kpacnosipck: Mzn-so KITALIMu3).
Ucaesa JI. A., Bactonuna H. B., CumakoBa O. H. Mertaunyprus gerkux
MeTauioB: npaktukyM(KpacHosipck: COY).

Camapsnosa JI. b., Jlaitnep A. . TexHonornueckue pacueTsl B
MPOM3BO/JICTBE TIIMHO3eMa: yueOHOe mocoOue JUisi TEXHUKYMOB LIBETHOU
Metauryprud(MockBa: Metamtyprus).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO pacHpoCTpaHsieMoe MPOrpaMMHOe

o0ecrieyeHne, B TOM YHCJIe OT€YeCTBEHHOT0 MPON3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JMIEH3UI0, 2 TAKKe CBODOTHO
DACNDOCTDAHsIEMOE MIDOrDAMMHOe 0fecredeHne):



1. OcHoBHbIe cpeactBa Microsoft Office
[Ipe3enTannonnas porpamma PowerPoint
3. IIporpammsusie npoaykTsl - Word, Excel

4.3 NUutepHeT-pecypchl, BKJIWYAsA NpodeccuoHATbHbIEe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

1.  DnexrpoHHO-OuOMMOTeuHas cuctema CDY obecneunBaet i 00yJarOIIUXCSI
JIOCTYI K COBPEMEHHBIM NPO(ecCHOHATBbHBIM 0a3aM JJaHHBIX,
UH()OPMAIMOHHBIM CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM.

S @oHa OLEHOYHBIX CPeICTB

OneHoYHbIE CPEeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpamMMam
JUCIUIUINH.

6 MartepuajibHO-TeXHMYECKasi 0a3a, He0OX0AMMAS IJIsl OCYLIECTBJICHMSI
00pa30BaTeJbHOI0 NMPoLecca M0 JUCHHUILINHE (MOLYJII0)

JleKuMOHHBIE U TPAKTUYECKUE 3aHATHUS IPOBOAATCS B YUECOHBIX Ay IUTOPUSIX C
MIPUMEHEHHEM IIPOEKTOpa, MHTEPAKTUBHOU 10cku 1 [IDBM.

AyauTOpHUH ISl CAMOCTOSTEILHON paboThl 00YJAIONUXCSI OCHAIIECHBI
KOMIIBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MOJKIIIOYEHUS K ceTh «HTepHeT» n
oOecredeHns JTOCTyIMa B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEAY
Coy.
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