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MeTa/myprusi pacCesiHHbIX peIKUX METAJJIOB.
KoM1jiekCHOE HCI0JIb30BaAHME CHIPbS U 0TX0/10B

PaCCCAIHHDbIX PCAKUX MCTAJIJIOB
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Ipoduns TexHOIOrn4ecknii MEHEKMEHT B MIPOM3BOICTBE IIBETHBIX METAJIIOB U 30J10Ta

Kpamuduxanms
dopma 00ydeHUs
O0mmas Tpy10eMKOCTb

Maructp
O4YHasA
83ET

Yacon 1o y4yeOHOMY ILIaHy 288 @dopMBI KOHTPOJIL B CEMECTpax:

B TOM YHCJIC:

Ay TUTOPHBIC 3aHATUA

JK3aMeH 3
76 KypCOBOH MPOEKT 3

caMocCTosITeNIbHAs paboTa 176

JaCoB Ha KOHTPOJIb

36

Pacnpezle.neﬂne YacCcoB JUCHUIIVIMHBI 110 CEMeECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 320
Kypee>) 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
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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOGHMS TUCIUIIIMHEI - (POPMUPOBAHIE TEOPETHICCKUX 3HAHUH M MPAKTHIECKUX YMEHHUH 1 HAaBBIKOB B 001aCTH
KOMILIEKCHOM MepepaboTKH CBIPbS U OTXOJ0B PACCESIHHBIX PEAKHUX METAIUIOB: UCIIOIb30BAaHUIO HAYYHOTO TTOAX0a NIPU
KOMIIIEKCHOH IepepaboTKe ChIPhS U OTXOJO0B IIPONU3BOICTBA PACCESIHHBIX PEAKUX METAJIOB C UCIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJOTHI; BBIOOPY TEXHOJIOTHYECKHX CXEM, IIO3BOJIIONINX KOMIUIEKCHO MCTIONB30BaTh IIPHPOITHOE
CBIPbE PACCESIHHBIX PEIKUX METAIIIOB C yUETOM IKOJIOTMYECKUX TPeOOBAHUH U SKOHOMHUUECKOH I1e1ecoo0pa3HoCTy;
MIPOBEAECHHIO TEXHOJIOTNYECKOr0, IKOJIOTHUECKOT0 M SKOHOMHUYECKOT0 aHAIN30B MPeIaraéMbIX CXeM NepepaboTKH
IIPUPOJHOIO ChIPbSl U OTXOZ0B IIPOU3BOACTBA PACCESHHBIX PEAKUX METAIIIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBbI

Bnox OIT: b1.B./IB.04

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |3ammra WHTEIIEKTYyalTbHONH COOCTBEHHOCTH M MTATEHTOBEICHIE

2.1.2 | MopaenupoBaHre 1 ONTUMHU3AIMS TEXHOJIOTHYECKUX MPOIIECCOB

2.1.3 |HayuHo-uccnenoBaTenbcKas IPaKTUKA

2.1.4 | HnxeHepHbIE pacyeThl B METAILILYPruul

2.1.5 | Merannyprus 6;1aropoaHbIX MeTaJuIoB. [Ipon3BOICTBO OJaropoJHBIX METAIIIOB

2.1.6 MeTaJ'IJ'IprI/Iﬂ BTOPUYHBIX JICTKUX MCTAJIJIOB. HepBI/I‘IHaH nepepa60TI<a JIoOMa M OTXOA0B IIBETHBIX METAJIJIOB

2.1.7 MeTaﬂnyprI/m MCIU U HUKCJIA. HpOI/ISBO,Z[CTBO MC€IH, HUKECJIA U COITYTCTBYIOIIUX 2JICMCHTOB

2.1.8 | Meramryprusi pacCessHHBIX PEIKUX METaIoB. [IpoM3BONICTBO PACCESHHBIX PEIKUX METAIIOB

2.1.9 MeTa,nnyerﬂ PECAKO3EMCIIBHBIX U paANOAKTUBHBIX METAJIJIOB. HpOPBBO,I[CTBO PCAKO3EMCIIBHBIX U paAHOaAKTUBHBIX
MCTAJIJIOB

2.1.10 |Meramryprusi CBUHIIA U IIMHKA. [[pOU3BOJICTBO LIMHKA, CBUHIIA U COMYTCTBYIOIINX 3JIEMEHTOB

2.1.11 |Meramnyprus TyrollaBKuX peIkux MeTamioB.[Ipou3BoACTBO TyromIaBKUX peAKUX METAJIOB

2.1.12 | HoBble MeTaTypriudecKkue TEXHOJIOTHH, 4acTh 1

2.1.13 | OCHOBBI IPOEKTUPOBAHUS U CTPOUTEIHHOE JEIIO

2.1.14 |IIpousBoxacTBo riauHo3eMa. [[pon3BoCcTBO rIIMHO3EMA

2.1.15 | CrarucTiyeckue METOIbI YIIPABICHUS KAYeCTBOM METaJUTyPriuuecKOi IPOIYKIIHA

2.1.16 | Teopust ¥ TEXHOJIOTHUS TUAPOMETAIUTYPIUUECKUX TPOU3BOJICTB

2.1.17 | Teopust ¥ TEXHOJIOTUSI MUPOMETAIITYPTUUECKUX TPOU3BOJICTB

2.1.18 | Teopust ¥ TEXHOJIOTHUS SJIEKTPOMETATITYPTUIECKUX TPOU3BOJCTB

2.1.19 | DnexTpomeTaLTyprust alfOMUHUS U MarHus. [Ipon3BoACTBO aMOMUHUS U MarHUS

2.2 JAucunnimHbl (MOIy/IH) U PAKTHKH, IS KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeanecTByolIee:

2.2.1 |IloaroroBka K mpomexype 3aIUThI U 3aIIUTa BEITYCKHOH KBATH(UKAINOHHON paboThI

2.2.2  |IIpepnunnoMHas paKTHKA

3. PE3YJIbBTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

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 ®ynnaMeHTalbHbIE TPOOJIEMBI LIBETHOM METAILITYpPIHA

ITK-4: Cnocoden pa3padaTbiBaTh NPeJI0KeHHUs 110 NOBbIICHUIO 3()GeKTUBHOCTH HCI0JIb30BAHUS ChIPbeBbIX U
IHEpreTH4ecKUX pPecypcoB B MPOU3BOACTBE IBETHBIX, PeAKUXH 0JIATOPOIHBIX METAJLIOB

3HarTb:

[TIK-4-31 TeopeTnueckre 1 TEXHOJIOTHYECKHUE OCHOBBI MPOIIECCOB M TEXHOJIOTHI IMPOU3BO/ICTBA LIBETHBIX METAJUIOB U HX
COCIMHCHUH

OIIK-4: Cnoco0eH HaxoMTh M NepepadaTbiBaTh HH(POPMALUIO, TPeOYeMYIO /ISl IPUHATHS PelleHHil B HAyYHbIX
HCCICJOBAHUSAX U B IPAKTHYECKOH TEXHUYECKOMH JAesiTeJIbHOCTH, OCYLLEeCTB/IATh MOJACJIMPOBAHUE, AHAJIN3 H IKCIICPUMEHThI
B LleJISIX IPOBeeH sl 1eTAILHOI0 HCCAeJ0BAHMA ISl PelieHHs CI0XKHBIX 3224 B IPo¢)ecCHOHAIBHOI 00/1acTH

3HaTh:

OIIK-4-31 ba3sl naHHBIX, HaKeTHl MPUKIAJHBIX IPOrPaMM U CPEACTBA KOMIIBIOTEPHOH Irpa MKy A PEIIeHUs TPOQPECCHOHANBHBIX
3ama4

IIK-1: Cnocoben NPOBOAUTH HAYYHO-UCC/I€10BATEC/IBCKUE U ONIBITHO-KOHCTPYKTOPCKUE pa60T1>1 0 TEMATUKE OPraHu3alnu




3HaTh:

TIK-1-31 MeTozap! mpoBeAEHUs UCCIEAOBAHUN 1 Pa3paboToOK

ITK-3: CnocodeH ocyniecTBJISITH MEHEIKMEHT PecypcoB

3HaTb:

ITK-3-31 Crioco6s! pacyera 3¢ GEeKTHBHOCTH HUCIIOIB30BAaHNS MaTCPHAIIOB

IIK-2: CnocodeH NpUMeHATD NPOo(ecCHOHATbHBbIC 3HAHUS /ISl CO31aHUA THOKUX, MHOTOLle/IeBbIX U/ MJIN
3HeprocéeperalOUX NPOrpecCHBHLIX METALTYPIHYECKHX NMPOLECcCOB HTEXHOJIOTHIl nepepadoTKH NepBUYHBIX U/WIH
BTOPHYHBIX CHIPLEBBIX PECYPCOB IIBETHBIX, PEAKHX U 0J1arOPOJHBIX METAJLIOB

3HaTh:

[IK-2-31 Teopernueckue 1 TEXHOIOTUIECKUE OCHOBBI IIPOTPECCUBHBIX TEXHOJIOTHI U HOBEHIIINX CIIOCOO0B MHTECHCU(UKAIIH
METaJUTyprUuecKUX MPOLECCOB MPOU3BOICTBA [IBETHBIX METAIIOB

IIK-1: Cnocoben NPOBOAUTH HAYYHO-UCC/I€10BATE/IBCKUE U ONIBITHO-KOHCTPYKTOPCKUE pa60T1>1 M0 TEMAaTHKE OpraHu3alnuu

3HaThb:

[1K-1-32 Hayunsle mpo6iIeMs! 0 TEeMaTHKE IIPOBOMMBIX HCCIEIOBAHUH U pa3paboToK

OIIK-2: CnocodeH pa3padaTbIBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO U CJIYxKeOHYI0 JOKYMEHTALUIO, 0()OPMIATH HAYYHO-
TeXHHYecKHe 0T4YeThl, 0030pbl, My0IMKALMH, PelleH3HH, IPOeKTHPOBAThL U pa3padaThIBaTh NPOAYKIHIO, IPOLECCHI H
CHCTEMBI B YCI0BHAX HEONPEACJCHHOCTH M aIbTEPHATHBHBIX PelICHA B MEKIUCIMILIHHAPHBIX 00J1aCTAX

3HaTh:

OIIK-2-31 [IpuHIUIbI HAKCAHUS HAYYHO-TEXHUYECKUX OTYETOB, 0030pOB, MyOIMKAIMii U perieH3uit

OIIK-2-32 ba3oBbIe IPUHIMITE IPOSKTHPOBAHUS U Pa3pabOTKH MPOTYKIIUH

OIIK-1: Cnoco6en pemiaTh NPpOM3BOCTBEHHbIE M (MJIM) HCCIe0BaTeIbCKHUE 321a4H, HA OCHOBE (PYHIaMEHTAIbHbIX 3HAHUI,
3HAHUI B MEKTHCIUMIMHAPHBIX 00JIACTAX B 00J1aCTH METAJLIYPIrHA

3HaTh:

OIIK-1-31 TeopeTnueckue U TEXHOJIOIMUECKHE OCHOBBI THIIOBBIX IIPOLIECCOB U TEXHOJIOTUH IPOU3BOACTBA IBETHBIX METAJUIOB U
HUX COeOUHEHUN

IK-1: Cnocob6en MNPOBOJAUTH HAYYHO-UCC/I€I0BATEC/ILCKUE U ONIBITHO-KOHCTPYKTOPCKUE paGOT])I 0 TEMATUKE OPraHu3alnu

Ymern:

ITK-1-V1 IIpuMeHATh METOBI aHAIN3a PE3yIbTaTOB HCCIICIOBAHUN U Pa3paboToK.

IIK-3: Cnioco0eH ocyliecTBJSITh MEHEI:KMEHT pPecypcoB

YMmerb:

[IK-3-VY1 BeibupaTs 060pynoBaHue Ui OCHOBHBIX METAJUTYPIHUECKHUX MPOLECCOB B 00IaCTH MPOU3BOJICTBA [IBETHBIX METAJLIOB U
UX COEAMHEHMH

IK-2: Cnioco0eH npuMeHATh MpPodecCHOHAIBLHbIE 3HAHUS IS CO3aHUs THOKHUX, MHOTOIEJIEBBIX H/UJIN
JHEProcoeperaux NPorpecCHBHbIX METAJUTYPrHUeCKHX MPOLEeCCOB HTEXHOJIOTH NMepepadoTKN MepBUYHBIX H/WIU
BTOPUYHBIX CHIPbEBBIX PECYPCOB I[BETHBIX, PEIKHX U 0JIArOPOIHBIX METALIOB

Ymern:

[MK-2-VY1 OnpenensaTs eNn BHIOTHIEMONW paOOTHI M MOCISI0BATENFHOCTD NEHCTBUM MPH PEIICHUH MOCTABJICHHBIX 33189

OIIK-1: Cnoco6en pemiaTh NPpOM3BOACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKUE 321a4H, HA OCHOBE (DYHIaMEHTAIbHbIX 3HAHUI,
3HAHUI B MEKTHCIUIIMHAPHBIX 00JIACTAX B 00J1aCTH METAJLIYPIrUl

YMmerb:

OIIK-1-Y1 PemaTs THIIOBBIE PO ECCHOHANBHBIE 331a41 B 00JIaCTH METAJUTYPIHH IBETHBIX METAJIIOB UCIIONIB3YS
(yHIaMeHTaIbHbIE 3HAHUA

OIIK-2: CnocodeH pa3pabdaTbIBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO H CIIYAKeOHYI0 JOKYMEHTALUIO, 0()OPMISATh HAYYHO-
TeXHHYecKHe 0T49eThl, 0030pbl, My0IMKALMH, PelieH3HH, IPOeKTHPOBAThL U pa3padaThIBaTh NPOAYKIHMIO, IPOLECCHI H
CHCTeMbI B YCJIOBHAX HeONPeAeJeHHOCTH U aJIbTePHATHBHBIX PellleHUH B MeXKIUCHMIINHAPHBIX 00J1aCTAX

YMmerb:

OIIK-2-Y1 O¢popMiIaTs HayYHO-TEXHUYECKYIO, IPOSKTHYIO U CIY)KEOHYIO TOKYMEHTAIHIO 0030DbI, IyOIUKAI[HY, PCLCH3NH, B
COOTBETCTBHH TPEOOBAHUSIMHU HOPMOKOHTPOJIS PH OPOPMIICHUN HAyIHO-TEXHHYECKHX OTUETOB

OIIK-4: Cnoco6en HaX0QuTh U NepepadaThiBaTh HHGOPMALHIO, TPeOyeMYyI0 VI MPUHATHS PellleH! B HAYYHBIX
HCCJICA0BAHUAX U B npaKanecxoﬁ TeXHUYECKOM ACeATEJIbHOCTH, OCYHICCTBJIATH MOJICJIMPOBaHNEe, aHAJIU3 U IKCIEPUMEHTbI
B LeJIIX MPOBEIEHMUS IeTAJbHOI0 HCCIeJ0OBAHUS ISl pellleHus CJI0KHBIX 3a/1a4 B npodeccnoHalbHOI 00J1acTH

YMmerb:

OIIK-4-Y1 IIpumeHaTh 62351 JaHHBIX, HAKETHI IPUKIIAJHEIX TPOTPAMM U CPEACTBA KOMITBIOTEPHOH IrpaMKH TSI TPHHSATHS




pemeHHﬁ B HAyYHBIX UCCJICAOBAHUAX U B HpaKTH‘-IeCKOﬁ TEXHUYECKON JACATCIIBHOCTH

OIIK-2: Cnoco0eH pa3padaTbIBATh HAYYHO-TeXHUYECKYIO, IPOEKTHYIO M CIY:Ke0HYI0 JOKYMeHTalu10, 0popMIIsITL HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, MyOIMKALMH, PelleH3UH, IPOeKTHPOBAThL U pa3padaThIBaTh MPOAYKIMIO, TPOLECCHI U
CHCTeMBI B YCJIOBHSIX HEONIpeAeJeHHOCTH M aJIbTePHATHBHBIX PellleHHii B MEKIHCIUIIIMHAPHBIX 00,1aCTSX

YMmerb:

OIIK-2-Y?2 BEINOIHATE 3I€MEHTHI IPOEKTa

ITK-4: Criocofen pa3padaTbiBaTh NPeAI0KeHHSsI 110 MOBBIMIEHNIO Y3 (eKTHBHOCTH HCIOJIB30BAHMS CHIPHEBBIX 1
JHePreTHYeCKNX PecypcoB B MPOU3BOJCTBE IIBETHBIX, PEAKHXH 0JIATOPOHBIX METAJLIOB

YMmerb:

[IK-4-Y1 BeibupaTs 060pynoBaHue Ui OCHOBHBIX METAJUTYPIHUECKHUX MPOLIECCOB B 00IaCTH MPOU3BOJICTBA [IBETHBIX METAJLIOB U
UX COEAMHEHMH

OIIK-5: Cnoco0eH oleHUBATH Pe3yJIbTaThl HAYYHO-TEXHHYECKMX Pa3padoToK, HAYYHbIX HCC/Ie0BAHNI U 000CHOBBIBATH
c00CTBEHHBII BbIOOP, CUCTEMATHU3MPYS U 000011asl JOCTHKEHHUS B OTPACIH METAJJIYPIUM U CMEKHBIX 00J1aCTAX

YMerhb:

OIIK-5-Y1 OrneHuBath pe3yabTaThl HAYYHO-TEXHUUECKHX Pa3pad0TOK, HAYYHBIX UCCICAOBAHUI IO COBOKYITHOCTHU IIPH3HAKOB,
000CHOBBIBATh BEIOOP ONTHMAIBEHOTO PEIICHUS, CHCTEMATU3UPYS 1 0000111ast JOCTHKECHUS B METAJUTYPIHISCKON W CMEXKHBIX
oTpacisx

IK-3: Cnioco0eH ocyliecTB/JSITh MEHEI:KMEHT pecypcoB

Baanernb:

[IK-3-B1 HaBbikamu aHanm3a 3((pEeKTHBHOCTH UCIIOIb30BaHUS MATCPHUAIIOB

IK-4: Cnioco0en pa3padaTbIiBaTh MPEIJIOKEHHS M0 MOBbIIEHNI0 3(PPEeKTHBHOCTH UCMOJIB30BAHUS ChIPbEBBIX H
IHEPreTUYECKUX PeCypCcoB B MPOU3BOACTBE LIBETHLIX, PCIKUXH 6naropoanmx METAJJIOB

Baanernb:

ITK-4-B1 Haprixkamu aHami3a 3G QeKTHBHOCTH MCIIOIB30BaHU 000PYIOBAHUS A MOBHIIICHUS () (HhEeKTHBHOCTH IIPOU3BOACTBA
[IBETHBIX, PEIKUX U OJIaropogHBIX METAIIOB

OIIK-4: Cnoco0eH HaxoaMTh M nepepadaThiBaTh HH(OPMALUIO, TPeOYyeMYI0 1Jisl IPUHATHS PelleHHil B HAyYHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHNYeCKOi AesiTeIbHOCTH, OCYIIEeCTBJISTh MO/IeTHPOBAHME, AHAJU3 U IKCIIEPHMEHTHI
B LIEJISIX TPOBE/IeHNsI 1eTATBLHOI0 MCCIIeIOBAHUS VISl PellleHus] CJI0KHBIX 3a1a4 B NpodeccHoHAILHO 006/1acTH

Baanernb:

OIIK-4-B1 HaBelkaMu IPOEKTHOH AEATENEHOCTH B COCTaBE KOIEKTHBA

OIIK-2: Cnioco0eH pa3padaTbiBaTh HAYYHO-TEXHHYECKYIO, TPOEKTHYIO H CJIYKeOHYIO IOKYMEHTALHI0, 0(pOpMJISTH HAYYHO-
TeXHHYeCKHe 0TYeThI, 0030PbI, My0JIHKALMH, PElleH3HH, TPOEKTHPOBATH H Pa3padaThiBaTh NMPOAYKIHUIO, POLECCH H
CHCTEeMBI B YCJIOBHSAX HEONPeNeJTeHHOCTH M ATbTEPHATHBHBIX PelleHN i B MeKIUCHUILIHHAPHBIX 00J1aCTAX

Baagers:

OIIK-2-B1 Ilpremamu 1 METOZaMH IPUBEICHUS B COOTBETCTBUE TPEOOBAHHSIM M HOPM CTaHIAPTOB Pa3padOTaHHYIO
JIOKYMEHTAIIO, (POPMHUPOBaHUEM U 0(OPMIICHHEM OTUETOB, ¢ cobmoaeHneM tpedoBanusm ['OCT. HaBbikaMu MpOeKTHOH
JIESITENIbHOCTH B COCTaBE KOJIEKTHBA

OIIK-1: Cnioco0eH pemiaTh MPoU3BOACTBEHHBIE H (WJIH) HCCIEN0BATEIHLCKUE 32]]a4H, HA 0CHOBE (PYHIaMEHTAJIbHBIX 3HAHUIA,
3HAHUI B MEKTHCIUNIHHAPHBIX 00JIACTAX B 00J1aCTH METAJLIYPIrHA

Baanernb:

OIIK-1-B1 HaBBIKOM THITOBBIX TEXHOJIOTHYECKUX PAacueTOB AT PEIICHUS] ITPOU3BOJCTBEHHBIX M/IIIH UCCIENOBATEIBCKHUX 33134 B
00J1aCTH IPOU3BOCTBA IIBETHBIX METAIJIOB U UX COCAUHEHUH

IK-2: Cnocoden npuMeHATh NPodeccHOHATbLHbIEe 3HAHMSA /ISl CO3JaHUs THOKUX, MHOTOLeTeBbIX H/HJIH
JHeprocéeperaluxX NpPorpeccuBHbIX METAJTYPrHYecKUX NPOLeccOB UTEXHOIOIHi epepadoTK NepBUYHBIX M/WIU
BTOPHYHBIX CHIPHEBBIX PECYPCOB IIBETHHIX, PEAKUX U 0JIarOPOTHBIX METAJVIOB

Baaaernb:

ITK-2-B1 HaBpikamu (popMHpOBaHUS U apryMEHTAIlMH COOCTBEHHBIX CYXKIICHUH U HAYYHO! ITO3MLUH B 00JIACTH Pa3pabOTKH U
WCCIICIOBAHNH MPOIIECCOB MPOU3BOJICTBA I[BETHBIX METAJIOB M X COCAMHCHUIA

IIK-1: Cnioco0eH NpoBOAUTH HAYYHO-HCC/IEI0BATEIbCKHE H ONBITHO-KOHCTPYKTOPCKHE PaGoThI 10 TeMATHKE OPraHU3aluu

Baagern:

[1K-1-B1 HaBsIlkamu IpoBeICHUS aHATH3a Pe3yIbTaToB U HabmroaeHui. HaBpikamu aHanm3a 3((eKTUBHOCTH UCIIOJIb30BAHHS
MaTepuanoB

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

Baagern:

OIIK-5-B1 HaBblkamMu aHan3a MaTe€puaoB, MPOLIECCOB U TEXHOJIOTHH 111 000CHOBAHHOM OLICHKU pe3yJbTaTOB HAyYHO-




TEeXHUYIECKUX pa3paboTOK U HCCIeI0BaHUIH




