MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.10 Cesipbe u Marepuaibl 111 HPOU3BOJICTBA ATFOMUHUS

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noaroToBku / CieUATbHOCTD
22.04.02 Metautyprus

HanpanenHocts (mpoduiib)

22.04.02.02 MeTtajutyprusi IBETHBIX METAJIOB

dopma 00yueHus OYHas
['o HaGopa 2023
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJI.TexH.HayK, Jlonenrt, Bacronnna H.B.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Llenp w3yyeHHs JOUCHMIUIMHBI — CHOPMHUPOBaTh Yy  OOydarOUIMXCS
CHUCTEMAaruyecKkue U yrayOJieHHble 3HAHUSA OO0 OCOOCHHOCTSIX ChIPbEBOM 0a3bl
ATIOMIHHEBOH MPOMBIIIUIEHHOCTH Poccun,paccmotpeth NEPCIIEKTUBHBIC
MECTOPOKACHUS ATIOMUHHUEBBIX Py M OOECIEeYHTh JOCTAaTOYHBIM OOBEMOM 3HAHHIA
10 Marepranam HeOoOXOIUMBIM JJIsl IPOU3BOJICTBA ATTFOMUHHMS.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

- mnpuoOpeTeHre OOMIEKYJIbTYPHBIX M NPOPECCHOHATbHBIX KOMIIETEHIUH,
KOTOpbIE MOMOTYT MCIIOJIb30BaTh 3HAHMSI TEOPETHUYECKUX OCHOB, OOLIEHMH)KEHEPHBIX
JUCLUIUIMH B MHUPO M TMJIPOMETALTYPrHUECKHX TEXHOJIOTUAX, NAnyT BO3MOYKHOCTh
3p(}EKTUBHO  TNPUMEHATH  TEOPETUYECKHE  OCHOBbI B  MPOPECCHOHATBHOU
IESITETbHOCTH.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMIIJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH OCBOCHHS
o0pa3oBaTeJbHOI MPOrPaMMbI

Koa v HaumeHoBaHWe nHaukaTopa
JOCTKEHUS KOMMNEeTeHLUn

3annaHupoBaHHble pe3ynbTaTbl 06y4YeHWs No AUCUMNINuHE

IIK-1: CriocoGeH opranu3oBaTh COIrJIACOBAHHYI0O PadoTy moapasaejieHui

MMpOoU3BOACTBA I''IMHO3€MA

[IK-1.1: Ananu3upyer AaHHbIE O
paboTe moapazaeseHHi
IPOM3BOJICTBA [NINHO3EMA U
KOHTPOJIUPYET UCIIOJIHEHUE MEp,
o0ecreYnBaroIIIX
Oecniepeboiinyto
XO3AWCTBEHHYIO JIeATEIIEHOCTh

3HAET TEXHOJIOTNYECKHE CXEMBI IIETIOYHBIX CLIOCOOO0B
noJry4eHus riaunHo3eMa. OCHOBHEIE OTepaluyl 1
PEKUMHBIE TTapaMeTPhI

yMeeT aHATH3UPOBATh COCTABBI AITFOMUHHUICO/ICPIKAIIIX
PYA, BBIOMPATh ONTHMATBHBIC TEXHOJIOTHUECKHE CXEMBI
BJIajieeT 3HAHUSAMH 00 OCHOBHBIX TIepejiesax
TJIMHO3EMHOT'0 IPOU3BOICTBA

[IK-1.2: OcymecTBisier
KOHTPOJIb UCIIOJIHEHUS
IPOM3BOJCTBEHHBIX 3aJaHUI 1
paspabarbIBacT MEpHI 1O
CHIDKEHHIO 3aTpar B
IIPOU3BOICTBE INIMHO3EMA

3HAET OCHOBHBIE CTaThH 3aTPaTh IPU MPOU3BOJICTBE
TJIIMHO3€MA 1 BO3MOXKHBIC ITYTH UX CHUKCHHA

yMeeT Mpeajararb CocoObl CHIKEHHS 3aTpar Ha
MIPOM3BO/ICTBO TIIMHO3EMA

BJIaJIEeT OLICHKOM 3aTpaT Ha MPOU3BOJICTBO IIIMHO3EMA U
CIoco0aMu CHUXKEHUS 3THUX 3arpar

MK-6: CriocodeH pyKOBOAMTH MeTAJIYPrH4eCKHM NOApa3aeleHneM

[IK-6.1: Ananu3upyert TeKyl1iee
COCTOSIHUE TIPOU3BOICTBA U
npoBepsieT 3 (HEeKTUBHOCTh €T0
(YHKIIMOHUPOBAHUS B YaCTH,
KacaroIeicst TeXHOJIOTHH
MarepruaIoB

3HAeT OCHOBHBIMHM MOKa3aTeIsIMU 3PPEKTUBHOCTH
[JIMHO3EMHOTO IIPOU3BOICTBA

yMeeb Npeaiararb ONTUMAIbHYI0 CXEMY ITPOU3BOJCTBA
IJIMHO3EeMa JJIsl JAHHOTO BUJA PyAbl U apryMEHTHUPOBATh
CBOI1 BBIOOD

BJIaJICET OLEHKOMN 3(h(PEKTUBHOCTH PA3NTUYHBIX CXEM
IIPOU3BO/ICTBA ITIMHO3EMA JIJIs IaHHOTO BUJA Py b

1.4 Oco0eHHOCTH peaM3alMu IUCIUILTHHBI

S3bIK peanmu3anuu JUCHUIUIMHBL: PycCcKuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM IMCHUILUIHUHBI (MOIYJIs1)

e
Becero, | |
- 3a4C€THBIX
Bun yueGHOM paboThI R —
(akam.uac)
KonTaktHas padora ¢ 0,5 (18)
npemnoxaBaTeseM:
3aHSATHUS JIEKIIMOHHOTO TUIIA 0,11 (4)
MPaKTHUYECKNE 3aHSTHS 0,39 (14)
CamocrosiTesqibHas padora 2,5 (90)
obyyarommxes:
KypCOBOE MPOEKTHPOBAHHE
(KTT) Her
KypcoBas pabora (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI 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

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. AlloMuHHEBbIE PY/AbI

1. Baxxneime MUHEPaTIbl ATIOMUHUA.
XHUMHUYECKUN,MUHEPATIOTUYECKUN COCTAB U TEHE3UC
ATIOMUHUEBBIX Py

0,5

2. OCHOBHBIE MECTOPOXKACHUS ATIOMUHUEBBIX DY B
Poccuu u 3apy0OekHBIX cTpaHax

0,5

3. ComocTaBicHue OTACIIbHBIX BUJIOB ChIPbS B TCXHUKO —
O9KOHOMHWYCCKOM OTHOHICHUH U CTOYKHU 3PCHUA
KOMIIJICKCHOCTH HCIIOJIBb30BaHUSA €TI0

0,5

4. Pacu€T cOCTaBOB IIMXT,CNEKOB U IIJIAMOB ITPU
MPOU3BOCTBE MIMHO3EMA CIOCOOOM CIIEKAaHHSI KOMITO3UITU I
Pa3TMYHBIX BUIOB MIEIOYHBIX U O€31ET0UHBIX
ATIOMOCUITUKATOB

5. TexHUKO —9KOHOMHYECKast OIIeHKa 3(h(hEeKTUBHOCTH
nepepadoTKH Pa3TUIHBIX BUIOB OOKCHTOB




6. CaMOCTOSITETLHOE U3YUYEHHE TEOPETUUECKOTO Kypca
MPEIoJIaraeT CaMOCTOSTENBHYIO IPOPAOOTKY CTYACHTAMHU
BOMNPOCOB TEOPETUUECKOTO Kypca U ANEKTPOHHBIX PECYPCOB
M0 IaHHOM TeMaTHuKe, a TAKXKE PEIICHHE 3aa4 10 TeMaM
MPONAEHHBIX TPAKTUYECKUX 3aHATUM.

30

2. dTopuCTHIE COJIH

1. CoIpb€ 1 Marepuabl i MPOU3BOACTBA (DTOPUCTHIX
coiei

0,5

2. HpOI/ISBO)ICTBO CUHTCTUYCCKOI'O0 KpHUOJIHNTAa KHUCJIOTHBIM U
MICJI0YHBIM CHOCO6aMI/I.XI/IMI/ISI,TGXHOJIOI‘I/IH H arraparypa
OCHOBHBIX IIEPECACIIOB

0,5

3. Pacdet HEKOTOPBIX JIEMEHTOB MATEPUATBHBIX U
TEIUIOBBIX OATaHCOB MPH MPOU3BOICTBE PTOPUCTHIX COJEH

4. KpnoanuToBOE OTHOIICHUE SJIEKTPOJIUTA U BIUSHUE €TI0
Ha BBIXO/I TTO TOKY

5. CamocTosTeNnsHOE U3YUYEHHE TEOPETUIECKOrO Kypca
IpeJIIoJIaraeT cCaMOCTOSATENbHYIO IPOPAOOTKY CTYACHTaMHU
BOMPOCOB TEOPETUUECKOTO Kypca U ANEKTPOHHBIX PECYPCOB
10 JaHHOHM TeMaruke, a TAaKXKe PelIeHne 3a1a4 10 TeMaM
MPONICHHBIX MPAKTUYECKUX 3aHATUH.

30

3. DJIeKTpoHbIe MATEPHAJIbI

1. YronbHble U rpadUTUPOBAHHBIE

AJEKTPO/IbI:aHOIbI, KaTOAHbIE OJIOKH,PYyTEepOBKa,yrojbHas
aHoHas Macca. TBEpabIE yITIEpOANCThIE MaTepUalbl U
CBSI3YIOIIME BELIECTBA




2. [ToarotoBka TBEPABIX YIOJbHBIX

MarepHuaioB: IpOOICHHE, TPOKATUBAHUE, U3MEIIbUCHHE,
Knaccudukanus. Anmaparypa. [IpeccoBanue u 00xur
aneKkTpo10B. TeXHUUEeCKe YCIOBUS Ha AIEKTPOIHYIO
MIPOTYKITHEO

0,5

3. Pacy€rt s1eMeHTOB MarepHalbHBIX 0aTaHCOB MPHU
MOJTOTOBKE UCXOHBIX CMECEH JIJIsl IPOU3BOJICTBA
3NEKTPOIOB.

4. Bb10Op ONTUMATBHBIX TEXHHUKO-3KOHOMHUYECKHIX
TIOKa3aresiel POU3BOJICTBA AIEKTPOIOB

5. CamocTosITETPHOE U3YUEHHUE TEOPETUUECKOIO Kypca
HpEoiaraeT CaMOCTOSATENIbHYIO IPOPAOOTKY CTYACHTAMU
BOIIPOCOB TEOPETUYECKOTO KypCa U JJIEKTPOHHBIX PECYPCOB
10 TaHHOW TEMAaTHUKe, a TAK)KE PEILICHUE 3a1a4 110 TeMaM
IIPOWJICHHBIX PAKTUYECKHUX 3aHATUH.

30

6.

Bcero

14

90




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

1. Jlaitnep A. U., Epemun H. ., Jlaitnep FO. A., Iler3uep U. 3. [IpouzBoactso
rIMHO3eMa: yueOHoe mocodue Uit By30B M0 CelHaTbHOCTH "MeTtamnyprus
1BeTHBIX MeTa/u1oB" (MockBa: MeTtautyprus).

2. Epemun H. 1., Haymuuk A. H., Kazakos B. I'., Epemun H. U. [Iponeccer n
armaparbl TIIMHO3eMHOT0 Tpou3BojicTBa(MockBa: Metamtyprusi).

3. Mengsenes I. I1. [Ipon3BoacTBO IMuHO3€EMA IO CIOCOOY CHIEKAHUS: METO/I.
yKa3. K J1ab. padoTtam 1y1s1 ctyaeHToB crell. 110200 "Meramutyprus BETHBIX
metauioB" (Kpacnosipek: U3n-so KITALIMu3).

4. I'y3s C. 1O., bapanosckas P. I'. [Ipon3BoicTBO KpronauTa, GTOPUCTOTO
amoMuHus U propucroro Harpus(MockBa: Metautyprusi).

4.2 JIMIeH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IPOrpaMMHOe
obecrevyeHne, HA KOTOPOEe YHHBEPCUTET UMeeT JUILEH3HI0, 4 TAKKe CBOOOTHO
DacnpocTPaHsieMoe MDOrNaAMMHOe odecreyeHue):

1. B yueGHOM mpoliecce Mo JaHHOW AUCIHUILIMHE UCTIONb3YIOTCS CTaH1apTHBIE
nporpammbl Microsoft Office.

4.3 UnTepHeT-pecypchl, BKIOYas NpodecCuoHaIbHbIe 0a3bl TaHHBIX
U MH(OPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

1.  Hoctyn k nH(GOPMaIMOHHBIM CIIPABOYHBIM CUCTEMAM OCYIIECTBIISIETCS Yepe3
Hayunyto 6ubnmorexy COY (http://bik.sfu-kras.ru).

S ®@oH OLEHOYHBIX CPEICTB

OneHoYHbIE CpeICTBA HAXOATCS B MPUIIOKEHUU K pabodnM MporpamMMam
JTUCLATIIVH.

6 MartepuajibHO-TeXHHYECKAasi 0a3a, He00X0AMMAS /IJIsl OCYLIECTBJICHMSI
00pa30BaTeJbHOIO NMPoIecca MO0 JUCHUILINHE (MOLYJII0)

Peanu3zanus nporpamMMbl ipelycMaTrpyBaeT HATMYKHE MOMEIICHUH 7151 TPOBEACHUS
3aHSTUN JIEKIIMOHHOTO THIIA, IPYNIIOBBIX U WHAMBUTyATbHBIX KOHCYJIbTALUH,
TEKYLIEr0 KOHTPOJIA U IPOMEKYTOYHOM arTeCTallu, a TAKKe MOMELLEHUs IS
CaMOCTOSATENbHOM padOThl M TOMEILEHUS U1 XpAaHEHUS U MPOPUIAKTUYECKOTO
00CITy>)KMBaHMsI 000PYAOBaHUs. AyIUTOPUH JOJKHBI ObITh YKOMIIEKTOBAHBI
CHEeLUATM3UPOBAHHON MeOeNIbI0 U TEXHUYECKHUMHU CpeJICTBaMU 00yUeHUs,
CITy>KaIllMMU JIJIs TIPEACTABIICHUST HHPOPMAIIH.
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