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AHHOTaIMs padoyeil mporpaMMbl y4eOHON JUCIUTIIIMHBI

MeTajnyprusi cBUHIA U HMHKA. KoMmiekcHoe
HCII0JIb30BAHME CHIPbS M 0TX0/10B CBUHIIA M IIUMHKA

3akperuieHa 3a mopa3aeieHreM Kagenpa 1BEeTHBIX METAIJIOB U 30J10Ta
Harmpasnenue noarotroBku 22.04.02 METAJUIYPI'UA
[podunn TeXHOIOTHIEeCKHH MEHEPKMEHT B IIPOMN3BOJICTBE I[BETHBIX METAIIOB M 30JI0Ta
Kamnpuxars Maructp
dopma 00ydeHHs O4YHasA
OO0mmast Tpy10eMKOCTb 8 3ET
Yacon 1o y4yeOHOMY ILIaHy 288 @dopMBI KOHTPOJIL B CEMECTpax:
B TOM YHCIIE: 9K3aMeH 3
ayIUTOPHBIE 3AHATHSI 76 KypPCOBO#1 POCKT 3
caMocCTosITeNIbHAs paboTa 176
4acoB Ha KOHTPOJIb 36

Pacnpezle.neﬂne YacCcoB JUCHUIIVIMHBI 110 CEMeECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 3@2.0)

Kypce>) Hroro

Henens 19

Bun sanstuii Vi PII viI PII

Jlexuuu 38 38 38 38
IIpaxkTuyeckue 38 38 38 38
Hroro ayn. 76 76 76 76
KonrakTHas pabora 76 76 76 76
Cam. pabota 176 176 176 176
Yackl Ha KOHTPOJIb 36 36 36 36
Uroro 288 288 288 288




1. HEJIX OCBOEHUA

1.1 | Llenn ocBOGHMS TUCIUIUIMHEI - (POPMUPOBAHHE Y 00yJarONIErocst KOMIICTCHIINH B HAYYHO-TEXHUIECKOH, OPraHn3allMOHHO
-METOANYECKO H TEXHOIOTHYECKOH! e TeTbHOCTH, OPUEHTUPOBAHHON Ha MPOU3BOJCTBO CBHUHIIA U IIMHKA U3 PA3IMYHBIX
BUJIOB IPUPOTHOTO CBIPBS, MOTYNIPOAYKTOB U OTXOJOB

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

bnoxk OII: b1.B./1IB.04

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 3amyTa HHTEIICKTYTbHONH COOCTBEHHOCTH M MTATEHTOBEICHHEC

2.1.2 | MopaenupoBaHue 1 ONTUMH3AIMS TEXHOJIOTHYECKUX MPOIIECCOB

2.1.3 | HayuHo-uccrnemoBareiabCcKasi IpaKTHKa

2.1.4 | lmxeHepHbIe pacyeThl B METAILTYPTUU

2.1.5 | Meramryprus 6JaropoAHBIX MeTaJUIOB. [IpOM3BOACTBO 01arOpOJHBIX METAIIOB

2.1.6 MeTameprI/m BTOPUYHBIX JICTKUX MCTAJIJIOB. HepBI/I‘{Haﬂ nepepa60TKa JioMa M OTXOA0B IIBETHBIX METAJIJIOB

2.1.7 MeTa_nnyerﬂ MCIU U HUKCJIA. HpOI/ISBOI[CTBO MEU, HUKEIA U COMMYTCTBYIOIUX IJIEMCHTOB

2.1.8 | Meramnyprusi pacCesHHBIX PEIKUX MeTasioB. [I[pon3BOACTBO PACCESIHHBIX PEIKUX METAIIOB

2.1.9 | Meramryprus peaKo3eMeNbHbIX H PaJHOaKTUBHBIX MeTanaoB. [Ipon3BoACTBO peAKO3eMENbHBIX U PAANOAKTHBHBIX
METAaJIOB

2.1.10 | Meramryprusi CBUHIIA U IIMHKA. [[pOM3BOJICTBO LIMHKA, CBUHIIA U COMYTCTBYIOIINX 3JIEMEHTOB

2.1.11 |Mertamnyprus TYroILIaBKUX pelKUX MeTayutoB.IIpon3BOICTBO TYTOINTABKUX PEIKUX METAJLIOB

2.1.12 | HoBble MeTa/TypriudecKue TEXHOJIOTHH, YacTh |

2.1.13 | OCHOBBI IPOEKTUPOBAHUS U CTPOUTEIBHOE JEIIO

2.1.14 |IIpou3BoxacTBo riauHo3eMa. [[pon3BoICTBO MIIMHO3EMA

2.1.15 | Cratuctuyeckue METObI YIPABICHUS KAUECTBOM METAJUTyPrHYeCKON MPOIYKLUU

2.1.16 | Teopust ¥ TEXHOJIOTHUS TUAPOMETAIUTYPIUIECKUX TPOU3BOJICTB

2.1.17 | Teopust ¥ TEXHOIOTHUS MUPOMETAILTYPTUIECKUX TPOU3BOJICTB

2.1.18 | Teopus u TEXHOJIOTHUS IEKTPOMETAILTYPIHIECKHIX TPOU3BOJICTB

2.1.19 | DnexTpoMeTayuTyprusl alfOMUHNS 1 Maraus. [Ipon3BoACTBO alFOMHUHUS U MarHUS

2.2 JucuuIuIMHbI (MOLY/14) M NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCHMILINHBI (MOAYJ/Is1) HEO0X0AMMO KAK
npeecTByloniee:

2.2.1 |IloaroroBka K mpomemype 3aIIUThI 1 3alIUTa BEITYCKHOH KBATH(UKAIHOHHON paboThI

2.2.2  |IIpepnumnoMHas IpakTHKA

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

IIK-3: CnocodeH ocyniecTBJISITH MEHEI:KMEHT PecypcoB

3HaThb:

ITK-3-31 Crioco0b! pacueta 3EeKTUBHOCTH HCIIOIH30BAHUS MaTepHAIOB (M HAHOMATEPHAJIOB)

OIIK-4: Cnoco0eH HaxoauTh U NepepadaTbiBaTh HH(POPMALUIO, TPeOYeMYIO /ISl IPUHATHS PelleHHl B HAyYHbIX
HCCJIeIOBAHNAX U B IPAKTHYECKOH TeXHUYeCKOH AesiTeIbHOCTH, OCYILECTBISTh MOIeTHPOBaHNE, AHAJIU3 U IKCIIEPHMEHTBI
B LleJIAIX IPOBeIeHNs 1eTAILHOIO HCCJIeI0BAHMA ISl PellieHHs CI0XKHBIX 32124 B IPog)ecCHOHANIBHOI 00/1acTH

3HaTh:

OIIK-4-31 OcHOBHBIE MpaBuUiia MOUCKA U cOOpa HHPOPMAIIMH, METOIbI HCIIOJIb30BaHHS HH)OPMAIMH /IS HOATOTOBKHU U MPHHATHS
pEIICHUH B HAyYHBIX UCCIICIOBAHMUAX U B IPAKTHIECKOH TEXHUIECKOH IeITETbHOCTH

OIIK-5: Cnoco6en oueHnBaTh pe3yibTaThl HAYYHO-TEXHHYECKHUX Pa3padoToOK, HAYYHBIX HCCJIEI0BAHMI 1 000CHOBBIBATH
c00CTBEHHBII BbIOOP, cUCTEMATU3MPYS U 000011asl JOCTHKEHUS B OTPACIH METAJJIYPIUHM U CMEKHBIX 00J1aCTAX

3HaTh:

OIIK-5-31 ®ynnaMeHTabHbIE TPOOJIEMBI LIBETHOM METAILITYPIUU

ITIK-1: CniocoGeH NpoBOAMTH HAYYHO-UCCIE0BATEIbCKHE U ONIBITHO-KOHCTPYKTOPCKHE Pa00ThI 10 TEMATHKE OPraHU3aALMHI

3HaTh:

[1K-1-31 Hayunsle mpo6iaeMsl IO TeMaTHKE IIPOBOUMBIX UCCIEIOBAHUH U pa3paboTOK




IIK-2: CnocodeH NpUMeHATD NPOo(decCHOHATbHBbIC 3HAHUS JIsl CO31aHUA THOKUX, MHOTOLe/IeBbIX U/ HJIN
IHeprocéeperalUX NPOrpecCUBHLIX METALIYPIHYCCKHX NMPOLECCOB UTEXHOIO0THIl MepepadoTKH MepBHYHBIX H/HIH
BTOPHYHBIX CHIPLEBBIX PECYPCOB IIBETHBIX, PEAKHX U 0J1arOPOJHBIX METAJLIOB

3HaTh:

[IK-2-31 Teopernueckue 1 TEXHOIOTUIECKUE OCHOBBI IIPOTPECCUBHBIX TEXHOJIOTHH U HOBEHIIINX CIIOCOO0B MHTEHCU(UKAIIH
METaJUTyprUuecKUX MPOLECCOB MPOU3BOICTBA [IBETHBIX, PEAKNX U O1aropoHbIX METaJIOB

OIIK-1: CniocodeH pemaTth NpOU3BOACTBEHHBIC H (HJIH) HCCIe0BaTe/IbCKHe 32Ja41, HA 0CHOBE (DYHIaMEeHTAJbHBIX 3HAHUN,
3HAHUIH B MEKAUCHUINIMHAPHBIX 00J1ACTAX B 00J1aCTH MeTAJIypru

3HaTh:

OIIK-1-31 TeopeTrueckre 1 TEXHOJIOTMUYECKHE OCHOBBI TUTIOBBIX MPOLIECCOB U TEXHOJOTUH MPOU3BO/ICTBA IIBETHBIX METAJIOB U UX
COEMHEHNH

OIIK-2: Cnoco6en pa3padaTbIBaTh HAYYHO-TEXHHYECKYIO, TPOEKTHYIO U CJIYKEOHYIO JOKYMEHTAIHIO, 0(hOPMJIIATH HAYYHO-
TeXHUYECKHE 0TYeThl, 0030Pbl, My0JHKALMH, PeLleH3HH, IPOCKTHPOBATh U pa3padaThiBaTh NPOAYKIHIO, IPOLECChl H
CHCTeMbI B YCJIOBHSIX HEONPe/IeIeHHOCTH U AJIbTEPHATUBHBIX PellleHUi B MeKIUCUUIUINHAPHBIX 00J1aCTAX

3HaTb:

OIIK-2-31 ITpuHOUIE HanUCaHUs HAy9HO-TEXHUUECKHX OTYETOB, 0030pOB, IMyOIUKAIIH 1 PEICH3HH

IIK-4: Cnocoden pa3padaTbIiBaTh NPeAJIOKEHHUS] 10 NOBBINIECHHIO 3(peKTHBHOCTH HCNOIB30BAHUS ChIPbEBBIX U
JHepPreTHYeCKNX PecypcoB B MPOU3BO/ICTBE NBETHBIX, PEAKNXH 0JIAarOPOAHBIX METAJIIOB

3HaTh:

TIK-4-31 Teopernueckne U TEXHOIOTUIECKUE OCHOBBI TIPOLIECCOB M TEXHOJIOTHH MPOU3BOACTBA IIBETHBIX METAIIOB U HX
COCIMHEHUIN

IIK-2: CnocodeH NpUMeHSTH NpodeccHOHATbHbIE 3HAHUS 1JIs1 CO3AaHMA THOKUX, MHOTOLIeJIeBBIX W/ MIIH
JHeprocoeperaoUX NPOrpecCHBHbIX METAIYPIrHYeCKHX POLecCOB UTEXHOIOTHI NepepadoTKH NepBUYHBIX H/HJIH
BTOPHYHBIX CHIPHEBBIX PECYPCOB IIBETHHIX, PEAKHX U 0J1ar0OpPOIHBIX METAJVIOB

Ymern:

ITK-2-Y1 OnpenensaTh ey BHIMOTHIEMON pabOTHI M MOCISI0BATELHOCTD NEHCTBUM MPH PEIICHUH MOCTABICHHBIX 33189

ITK-4: Cnocoden pa3padaTbiBaTh NPeJI0KEHHUs 110 NOBbIICHUIO 3()(eKTUBHOCTH HCN0JIb30BAHUA ChIPbEBbIX U
JHepreTH4ecKUX pecypcoB B MPOU3BOACTBE LBETHHIX, PeAKUXH 0JIArOPOIHBIX METANI0B

Ymerb:

ITK-4-Y2 BribupaTs 000py10BaHHE I OCHOBHBIX METAILTYPTHIECKHIX ITPOIIECCOB B 00JIACTH MPOMU3BOJICTBA IBETHEIX METAJLIOB
UX COEJMHEHNI

TIK-4-Y1 Ananu3 TeXHOJOTHYECKUX CXEM MOMYUYEHHUS IIBETHBIX METANIOB U MX COSTUHEHUH I BRIOOpa HApaBICHHsSI UX
COBEPIICHCTBOBAHUS

OIIK-2: Cnoco0eH pa3padaTbiBaTh HAYYHO-TeXHUYECKYIO, IPOEKTHYIO U CIY:KeOHYI0 T0KYMeHTalu10, 0popMIIsATH HAYYHO-
TeXHHYeCKHe 0TYeThI, 0030PbI, My0JIHKALMH, PElleH3HH, TIPOEKTHPOBATH H Pa3padaTbiBaTh NMPOAYKIHUIO, TPOLECCH U
CHCTEeMBI B YCI0BHSAX HEONPeAeJTeHHOCTH U a1bTEPHATHBHBIX PellleHN i B MeKIUCIUILTHHAPHBIX 00J1aCTAX

Ymerb:

OIIK-2-Y1 O¢popMIATs HayIHO-TEXHUYECKYIO, IPOSKTHYIO U CIY)KEOHYIO TOKYMEHTAITHIO 0030DbI, ITyOINKaINH, PELCH3NH, B
COOTBETCTBHH TPEOOBAHUSIMI HOPMOKOHTPOIIS IIPH 0hOPMIICHNH HAyIHO-TEXHIYECKUX OTICTOB

OIIK-4: Cnoco0eH HaxXoMTh M NepepadaThIBaTh HH(POPMALUIO, TPeOyeMYI0 /ISl IPUHATHS PelleHHil B HAyYHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHUYeCKOi AesiTeIbHOCTH, OCYILEeCTBISTh MO/IeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHTHI
B LIEJISIX MTPOBE/IeHNsI 1eTATBLHOI0 MCCIIeTOBAHNUS JUISl PellleHus] CJI0KHBIX 32124 B MpodeccHoHAILHO 001acTH

YMmerb:

OIIK-4-Y1 IIpumeHATh 62351 JaHHBIX, HAKETHI IPUKIAJHBIX IPOrPaMM U CPEACTBA KOMIIBIOTEPHOM rpa MKy [T IPUHATHS
pelIeHni B HAy4HBIX UCCIEA0BAHUSX U B IPAKTHUECKOH TEXHUUECKOH AeATeNbHOCTH

OIIK-5: CiocoGeH OleHNBATDH Pe3yJIbTAThl HAYYHO-TEXHUYECKHX Pa3padoToOK, HAyYHBIX HCCJIETOBAHNI M 000CHOBHIBATH
cO0OCTBEHHBI BBIOOP, CUCTEMATH3MPYS M 000011asl TOCTHKEHNUS B OTPACIH METAJJIYPIHH H CMEKHBIX 00J1aCTAX

YMmerb:

OIIK-5-Y1 OuenuBath pe3yabTaThl HAYYHO-TEXHUUECKUX pa3padOTOK, HAYYHBIX UCCIEJOBAHUH MO0 COBOKYIHOCTH NMPU3HAKOB,
000CHOBBIBATH BBIOOP ONTHMAIBHOTO PEIICHHs, CHCTEMATH3UPYs X 00001I1ast TOCTHKEHHS B METAJUTyPIrHYECKOH M CMEXHBIX
OTpaciax

OIIK-1: Cnoco6en pemiaTh NpOM3BOICTBEHHbIE U (MJIM) HCCIe0BATEIbCKIE 32/1a4H, HA OCHOBE (DYHIaAMEHTAIbHbIX 3HAHUI,
3HAHMIT B MEeKAMCHUIJIMHAPHBIX 00/1aCTSAX B 00/1aCTH METAJLIYPIruu

Ymerb:

OIIK-1-Y1 Pemiate THIIOBBIE MPOGECCHOHANBHBIC 33/1a49K B 00JIACTH METAJUTYPTUH IIBETHBIX METAJIOB UCTIONB3YS
(yHIamMeHTabHbIe 3HAHUS

Baanernb:




OIIK-1-B1 HaBblkaM¥ TUTIOBBIX TEXHOJOTHUECKUX PACUETOB JJIS PEIIeHUs] TPOU3BOACTBEHHBIX H/UJIH UCCIIEIOBATENLCKUX 3a71a4 B
00J1aCTH MPOU3BOJICTBA IBETHBIX METAJUIOB U UX COCIMHEHUN

OIIK-5: CniocoGeH OleHNBATD Pe3yJIbTAThI HAYYHO-TEXHUYECKHX Pa3padoTOK, HAYYHBIX HCCJIETOBAHNI M 000CHOBHIBATH
c00CTBEHHBII BBIOOP, CUCTEMATH3MPYS U 000011asl TOCTHKEHHUS B OTPACIH METAJJIYPIHHM U CMEKHBIX 00J1aCTAX

Baaaernb:

OIIK-5-B1 HaBbikamu aHajIM3a MaTepPHAIIOB, IIPOIIECCOB M TEXHOJIOT U U1 000CHOBAaHHOW OLICHKH PE3yJIbTATOB HAyYHO-
TEXHHYECCKUX pa3paboTOK U HCCIeNOBaHUN

IIK-1: Cnioco0eH MpoBOAUTH HAYYHO-HCC/IEI0BATEIbCKHE H ONBITHO-KOHCTPYKTOPCKHE PaG0THI 10 TEMATHKE OPraHU3aI[Uuu

Baanernb:

[IK-1-B1 Opraam3anus c6opa u H3y4eHHs] HAyYHO-TEXHUIECKOH JOKyMEHTAIINH 110 TEMe

OIIK-4: CnocodeH HaX0AUTh U NepepadaThIBaTh HHGOPMALUIO, TPeOyeMyIo ISl IPUHATHUS PellleHnil B Hay4YHbIX
HCCJIeIOBAHNAX M B NPAKTHYECKOH TeXHUYECKOH AesiTeIbHOCTH, OCYIECTBJISTh MOeTHPOBaHHEe, AHAJIU3 U IKCIIEPHMEHTBI
B LeJISIX MPOBedeHUs 1eTATbHOI0 UCCIeI0BAHUS ISl PellleHUs] CJI0KHBIX 32/1a4 B MPogecCHOHAIBHOM 00J1acTH

Baaaernb:

OIIK-4-B1 OcHOBHBIMU HaBBIKAMH PabOTHI C MAKETAMHU CIEIHATTM3UPOBAHHBIX IIPOTPaMM

IIK-2: Cnioco0eH npuMeHATH MpodecCHOHAIbHbIE 3HAHUS VIS CO3aHUs THOKHUX, MHOTOLeJIEBBIX H/WJIH
JHeprocoéeperalUIUX NPOrpeccuBHBIX METAJIYPIHYECKUX MPOLECCOB UTEXHOJIOTHIi NepepadoTKM NepBUYHBIX U/ MU
BTOPHYHBIX CHIPHEBBIX PECYPCOB IIBETHBHIX, PEIKUX U 0JIarOPOIHBIX METAJLIOB

Baanernb:

[1K-2-B1 ®opmMupoBaHue u apryMeHTaIMsl COOCTBEHHBIX CYXKICHHH W HAyYHOH IO3UINH B 00JIaCTH Pa3pabOTKH U HCCISIOBAaHHIH
IPOLIECCOB POU3BOJICTBA I[BETHBIX METAIIOB M UX COEUHEHUIT




