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1. HEJIX OCBOEHUA

1.1 | Llexs ocBOGHMS TUCIUILIHHEI — (POPMUPOBAHHUE KOMIIETEHIINI B COOTBETCTBUE C YICOHBIM IUTAHOM, a TAKKEe N3yUCHHUE
CTyAEHTaMH COBPEMEHHBIX JOCTHKEHHUI B 00J1aCTU MPOM3BOACTBA OIaropOJHBIX METAJIIOB U3 PAa3IUYHBIX BUIOB
IIPUPOJHOIO CHIPBSL.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOIPAMMBI

bnoxk OII: b1.B.IB.03

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

2.2 JAucuuniannbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0UMO KaK
NnpealecTByIIee:

2.2.1 3amuTa HHTEITICKTYalTbHOH COOCTBEHHOCTH M MTATCHTOBEICHHE

222 MOZ[eJ'II/IpOBaHI/Ie " ONITUMU3ALUA TEXHOJIOTHICCKUX ITPOLECCOB

2.2.3 | HayuHo-uccnemoBareiabCcKasi IpaKTHKa

2.2.4 | HpOpMAaIHOHHBIEC TEXHOJOTHH

2.2.5 MeTa_nnyerﬂ 6J'IaFOpOZ[HLIX MeTaLIoB. KoMIIeKCcHOE HCIIOIb30BaHKE CBIPbs U OTXOJ0B 6nar0poum,1x MCTAJIIIOB

2.2.6 | Merannyprusi BTOpUYHBIX JIETKUX METaUIOB. [IpOM3BOACTBO JIETKUX CIIABOB

2.2.7 |Merannyprust Meau U HUKes. KOMITIEKCHOE MCTIONIb30BaHKE CHIPBSI K OTXOZ0B MEIU U HUKETIS

2.2.8 | Meramryprusi pacCesHHbBIX peIKUX MeTaIoB. KOMIIIeKCHOE HCIIOIb30BaHUE CBIPBS U OTXOJ0B PACCESTHHBIX PEAKUX
METAaJIOB

229 MeTaJ'IJ'IprI/IH PCAKO3EMCIIbHBIX U PAaAHOAKTUBHBIX METAJIJIOB. KomrutekcHoe HCIonb30BaHNe CBhIPpbsl U OTXO10B
PEAKO3EMEIIBHBIX U PATMOAKTUBHBIX METAJLUIOB

2.2.10 |Meramnyprus cBuHIa U HuHKA. KOMIUIEKCHOE UCIIOIB30BaHUE CHIPbS U OTXO0B CBUHIIA U IIMHKA

2.2.11 |Meramryprusi TyroluIaBKuX peikux MeTauioB. KoMIiekcHOe HCIOIb30BaHUE ChIPhS U OTXOJIOB TYTOIUIABKUX PEIKUX
METaJIJIOB

2.2.12 | HayuHo-uccnenoBarensckas paboTta

2.2.13 | HoBble MeTAITyprUUECKUE TEXHOIOT UM, YacThb 2

2.2.14 |IloTtpeburenbckue CBOKCTBA METAILTYyPrUUECKOM IPOTYKIHH

2.2.15 |IIpousBoacTBo rauHOo3eMa. KOMIITIEKCHOE UCIIONIb30BAHUE ChIPBS U OTXOJ0B IIPOU3BOACTBA MNIMHO3EMA

2.2.16 |CoBpemeHHBIE METOIBI X 000PYIOBAaHNE METAILTYPIUH, MAITMHOCTPOCHUS M MAaTEPHAIOBEICHHS

2.2.17 | CoBpemeHHBIE TPOOIEMBI METAJLTYPTHH, MAIIMHOCTPOCHUS X MaTePHAIOBEICHHS

2.2.18 |CoBpemeHHBIE ’KOHOMHYECKHE IPOOJIEMBI IIBETHOI METAJLTyprUu

2.2.19 | YnpasneHue npoexkramMu

2.2.20 QHCKTPOMeTaJ'IJ'IprI/Iﬂ aTFOMUHHKS U Maraus. KoMIIekcHOe HCIIOIb30BaHte ChIPpbA U OTXOJ0B AJIIOMHUHUSA U Maruus

2.2.21 |IloaroToBKa K MpOIeIype 3alUTHI M 3aIIUTa BEITYCKHOH KBATN(HUKAIMOHHONW pabOTHI

2.2.22 |IlpeanuruioMHasi IpaKTHKa

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMUA

IIK-1: Cnocoden MNPOBOJUTH HAYYHO-UCC/I€I0BATEC/IBCKUE U ONIBITHO-KOHCTPYKTOPCKUE paﬁOT])I M0 TEMATUKE OPraHu3aluu

3HarTb:

ITK-1-32 HayuHble mpo06IeMbl IO TEMaTHKE MPOBOJAUMBIX HCCIICIOBAHUN U Pa3paboToOK

[1K-1-32 Hayunsle mpo6iaeMsl IO TeMaTHKE IIPOBOJUMBIX UCCIEAOBAHUH U pa3pabOTOK

ITK-1-31 MeToabl MpoBeACHHsI HCCIIETOBAHUI 1 Pa3paboTOK

OIIK-5: Cnioco0eH 011eHUBATH Pe3yJIbTAThl HAYYHO-TEXHHUYECKUX Pa3padoToK, HAYYHbIX HCCJIeI0BAHUIT M 000CHOBBIBATH
c00CTBEHHBII BbIOOP, cUCTEMATU3MPYS U 000011as JOCTHKEHUS B OTPACIH METAJJIYPIHHM U CMEKHBIX 00J1aCTAX

3HaTb:

OIIK-5-31 cocTosiHue, 0COOCHHOCTH | MIEPCIICKTUBBI Pa3BUTHS MPOU3BOJICTBA OJIATOPOJIHBIX METAIUIOB B Poccuu 1 3a pydexom

IIK-1: CnocodeH npoBOAMTH HAYYHO-HCCII€I0BATENbCKIE U ONIBITHO-KOHCTPYKTOPCKHE PadoThI 10 TeMaTHKe OPTraHUu3aluu

3HaTh:

TIK-1-31 Metozap! npoBeAeHUs HCCIIEA0BAaHUN 1 Pa3paboToOK




IIK-2: Cnoco0eH npuMeHATh NPodecCHOHAIbLHbIC 3HAHUSA /15 CO3JAHUSI THOKHUX, MHOIOLeJIeBbIX H/WJIH
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
METaJUTyprU4ecKUX MPOLECCOB MPOU3BOICTBA [IBETHBIX METAIIOB

IIK-4: CnocoGeH pa3padaTbIBaTh NPEIJI0KEeHNUS N0 MOBBINIEHNUIO 3¢ ()EeKTHBHOCTH UCMOJIb30BAHHS CHIPbEBBIX H
JHEPreTHYECKUX PEeCypPCoOB B MPOU3BOJCTBE IBETHBIX, PEIKHXHU (JATOPOTHBIX METAJIOB

3HaTh:

I1K-4-31 TeopeTquCKne 1 TCXHOJIOT'MYECKUE OCHOBBI IPOLIECCOB U TEXHOJIOTU I IPOU3BOACTBA IBETHBIX METAJIJIOB U UX
COCOINHCHN

[1K-4-31 Teopernueckre 1 TEXHOJIOTHYECKHUE OCHOBBI IPOIIECCOB U TEXHOJIOTHI MMPOU3BOJICTBA IIBETHBIX METAJIJIOB U UX
COCIMHECHH

K-3: CnocodeH ocyiecTBIATHL MEHEIKMEHT PecypcoB

3HaTh:

ITK-3-31 Cnioco6b! pacueTa 3(GeKTUBHOCTH HCIIOIb30BAHUS MATECPHUATIOB

IIK-2: CnocodeHn npuMeHsTH NpodeccuoHaIbHbIE 3HAHUS [JIS1 CO3IaHUs THOKUX, MHOTOLIeJIEBBIX H/HJIH
JHeprocoéeperalUIUX NPOrpeccUBHBIX METAJIYPIHYECKHX MPOIECCOB UTEXHOJIOTHIi MepepadoTKN NePpBUYHBIX U/ MU
BTOPHYHBIX ChIPbEBBIX PECYPCOB L[BETHBIX, PEIKHX U 0JIArOPOJHBIX METALIOB

3HaThb:

[IK-2-31 TeopeTndeckue 1 TEXHOIOTHIECKHE OCHOBBI IPOTPECCHBHBIX TEXHOJIOTHH M HOBEHIIINX CIOCOO0B HHTEHCH(UKAIIIH
METaJLTyprU4ecKHX MPOLECcCOB MPOU3BOACTBA LIBETHBIX METAILIOB

IIK-3: Cnoco0eH ocylecTBISITH MEHEIKMEHT PecypcoB

3HaTh:

ITK-3-31 Cnioco0bl pacueTa 3()peKTUBHOCTH HCIIOIb30BAHUS MATCPUATIOB

OIIK-1: Cnioco0eH pemiaTh NpPOU3BOACTBEHHBIE U (WJIM) HCCIEA0BATE]bCKHE 321241, Ha 0CHOBE QyHAaMeHTAJIbHBIX 3HAHUH,
3HAHMIT B MEeKAMCHUIJIMHAPHBIX 00J1aCTSAX B 00/1aCTH METAJLIYPIruu

3HaThb:

OIIK-1-32 O6xacT mprMeHeHHs 0JIaropoTHBIX METAUIOB M 3HAUCHUE B )KU3HH COBPEMEHHOTO O0IIEeCTBA

OIIK-1-31 CoBpeMeHHBIE TCHICHIIMU Pa3BUTHS METAILTyPTUH OJIaropoaHBIX METALIOB

OIIK-1-31 CoBpeMeHHBIC TCHACHIINH PA3BUTHS METAILTYPTHH OJIarOPOTHBIX METAIIOB

OIIK-1-32 ObxacT mprIMEHEHHs O0JIaropoIHBIX METAJUIOB M 3HAUCHUE B JKU3HHM COBPEMEHHOTO OOIIECTBA

OIIK-5: CriocoGeH olleHNMBATH Pe3yIbTATHI HAYYHO-TeXHHUYECKUX Pa3padoToK, HAYYHbIX HCC/IeI0BAHMIT M1 000CHOBLIBATH
cO0OCTBEHHBII BBIOOP, CUCTEMATH3MPYS M 000011asl TOCTHKEHUS B OTPACIH METAJIYPIHHM U CMEKHBIX 00J1aCTAX

3HaTh:

OIIK-5-31 coctosiHue, 0COOCHHOCTH M MEPCIEKTUBBI Pa3BUTHUS POU3BOICTBA OJIarOpOAHBIX MeTa/loB B Poccuu 1 3a pydexom

YMeTh:

OIIK-5-VY1 oueHUBaTh HAY4IHYIO 3HAYMMOCTh M TIEPCIIEKTUBBI UCIIOJIB30BAHUSI PE3YJIbTATOB UCCIICOBAHHN B 00JaCTH METAILTYyPrin
0J1aropOTHBIX METAJLIOB

OIIK-5-Y1 oneHnBaTh HAyYHYIO 3HAUNMOCTh U IIEPCIEKTUBBI HCIOIB30BAHIS PE3yIbTAaTOB NCCICIOBAHUI B 00JIACTH METaJLTy TN
6J1aropOIHBIX METAJIOB

IIK-4: CnocoGeH pa3padaTbIBaTh NPeIJI05KeHHS M0 NOBLIMIEHUIO Y3 ()EeKTHBHOCTH HCNOIb30BAHUS ChIPbEBbIX H
JHepPreTHYeCKNX PecypcoB B MPOU3BO/ICTBE BETHBIX, PEAKNXH 0JIArOPOAHBIX METAJLIOB

YMmerb:

[1K-4-¥Y2 Bri6upats 000pyA0BaHIE A1 OCHOBHBIX METAJLTYPrHUECKUX IIPOIIECCOB B 00JIACTH MIPOM3BOACTBA IIBETHBIX METANIOB U
HX COeOUHECHUN

ITK-4-VY2 Brioupath 000py10BaHHE A1 OCHOBHBIX METAJUTYPIHIECKUX MPOIIECCOB B 00JIACTH MPOM3BOICTBA IIBETHBIX METAIOB U
HUX COETUHEHNHN

IIK-3: Cnoco6eH ocymecTBIASATH MEHEIKMEHT PecypcoB

YMmerb:

IIK-3-¥1 IIpoBoauts pacueT 3¢ (eKTUBHOCTH UCIIOIB30BaHNUS MATECPHATIOB




ITK-4: Cnoco0eH pazpadaTbiBaTh NPEJI0KEHU 10 MOBBIEHHUIO 3G (PEeKTHBHOCTH HCNO/Ib30BAHUS ChIPbEBBIX H
JHepreTH4ecKUX pecypcoB B MPOU3BOACTBE LBETHBHIX, PEAKUXH 0JIATOPOIHBIX METALI0B

YMmerb:

[1K-4-Y'1 Ananu3 nporeccoB W/MIN TeXHOJIOTHYECKUX CXEeM TIOJTydEeHHS [[BETHBIX METAJUIOB M UX COCIMHEHUIT IS BEIOOpa
HAaIpaBJIEeHNs UX COBEPIIEHCTBOBAHUS

OIIK-2: Cnoco0eH pa3padaTbIiBaTh HAYYHO-TEXHHYECKYI0, IPOEKTHYIO H CIY:KeOHYI0 JOKYMEHTALNI0, 0OPMJIATh HAYYHO-
TeXHHYecKHe 0T49eThl, 0030pbl, My0IMKALMH, PelleH3HH, IPOCeKTHPOBAThL U pa3padaThIBaTh NPOAYKIHIO, IPOLECCHI H
CHCTeMbI B YCJIOBHAX HeONpPeAeJeHHOCTH U aJIbTePHATHBHBIX PellleHUH B MeXKIUCHMIINHAPHBIX 00J1aCTAX

YMmerb:

OIIK-2-Y1 obopMIsaTh HAyYHO-TEXHUIESCKHE OTUETHI

IIK-3: CniocoGeH ocymecTBIASTH MEHEIKMEHT PecypcoB

YMmerb:

IIK-3-¥1 IlpoBoauts pacueT 3¢ (eKTUBHOCTH UCIIOIB30BaHNUS MATEPHATIOB

ITK-4: CnocoGen pa3padaTsIBaTh NpeIJIOsKeHUs 110 OBBIIIEHUIO ()G eKTHBHOCTH HCMO/IB30BAHUS CHIPbEBBIX H
JHePreTHYeCKNX PecypcoB B MPOU3BO/ICTBE BETHBIX, PeAKNXH 0,IarOPOAHBIX METAJII0B

YMmerb:

[IK-4-Y'1 Ananu3 nporeccoB W/WIM TEXHOJIOTHYECKUX CXEM TOJTyYCHHsI [IBETHBIX METAJIOB M UX COCAMHECHUIT 1Sl BRIOOpa
HaTpaBJICHHS UX COBEPIICHCTBOBAHUS

IIK-2: CnnocodeH npuMeHsTH NpodeccuoHaIbHbIE 3HAHUS [JIS1 CO3IaHUs THOKUX, MHOTOLIEJIEBBIX H/WJIH
JHEProcoeperaux NPorpecCHBHbIX METAJUTYPrHYeCKHUX MPOLECCOB NTEXHOJIOTHI MepepadoTKN MePBHYHBIX H/UJIH
BTOPHUYHBIX CHIPbEBBIX PECYPCOB I[BETHBIX, PEIKHX U 0JIArOPOJHBIX METAJLIOB

YMmerb:

ITK-2-Y1 OnpenensaTs ey BHIOTHIEMON paOOTHI M MOCIISI0BATENIFHOCTD NEHCTBUM MPH PEIICHUH MTOCTABJICHHBIX 3a/1a9

IIK-1: Cnoco0eH NIpoBoAUTL HAYYHO-HCCJIE0BATe/IbCKUE H ONILITHO-KOHCTPYKTOPCKHE PA00THI 110 TEMATHKE OPraHH3aluu

YMmerb:

ITK-1-Y1 IIpuMeHATh METOBI aHATTN3a PE3YIBTATOB UCCIICIOBAHUI U pa3paboToK

TTK-1-Y1 IIpuMeHATs METOIBI aHAJIHM3a PE3YJIHTATOB HCCIIEA0BAHUN U pa3paboToK

OIIK-4: Cnioco0eH HaX0AUTh U NepepadaTbiBaTh HHGOPMaLKIO, TPeOyeMyIo /1 NIPHHATHSA PelleHUI B HAY4YHbIX
HCCJIeIOBAHNAX M B NPAKTHYECKOH TeXHUYeCKOH AesiTeIbHOCTH, OCYILECTBISTh MOIeTHPOBaHNE, AHAJIU3 U IKCIIEPHMEHTBI
B LleJIAIX IPOBeICHNs 1eTAILHOIO HCCICI0BAHMA ISl PelIeHAs CI0XKHBIX 3224 B IPo¢)ecCHOHANIBLHOI 00/1acTH

YMmerb:

OIIK-4-Y1 000CHOBBIBATH BHIOOP aIIapaTypHO-TEXHOJIOTHYESCKOTO O(OPMIICHHS IPOIIECCOB MOTYYEHHs 0JaropoJHBIX METAJIIOB

OIIK-4-Y1 000CHOBBIBaTh BEIOOP aIMapaTypHO-TEXHOJIOTHIECKOTO O(OPMIICHHS TIPOIIECCOB MOIYIEHHS 0I1aropoTHBIX METAIIOB

OIIK-4-Y2 caMOCTOATEIbHO U3y4aTh, aHATU3UPOBATH U 0000IaTh TEXHUUECKYIO JTUTEPATyPy 110 METAJLTypPTUH OIaropoaHBIX
METaJIOB

IK-2: Cnoco6eH npuMeHATH MPo(decCHOHATbHBIE 3HAHUS IS CO3aHUS THOKNX, MHOTOIEJIEBBIX W/HJIH
JHeprocéeperauux NPOrpecCHBHbIX METALUIYPIrHYECKUX MPOIECCOB HTEXHOJIOTHIT MepepadoTKH NePBUYHBIX W/ MU
BTOPUYHBIX CBIPbEBLIX PECYPCOB LIBETHBIX, PEIKUX U 6.11ar0p011m>lx MeTaJllI0B

Ymern:

ITK-2-Y1 OnpenensaTh eNn BHIMOTHIEMON pabOTHI M MOCISI0BATENILHOCTD NEHCTBUM MPH PEIICHUH MOCTaBICHHBIX 33189

OIIK-2: CnocoGen pa3padaTblBaTh HAYYHO-TEXHHYECKYI0, IPOEKTHYIO U CJIYAKEOHYI0 JOKYMEHTALMIO, 0POPMJIATL HAYYHO-
TeXHHYecKHe 0T4eThl, 0030pbl, My0IMKALMH, PeLleH3UH, IPOeKTHPOBATHL U pa3padaThIBaTh NPOAYKIMIO, TPOLECCHI U
CHCTeMBI B YCJIOBHSIX HEONIPeAeJeHHOCTH M JIbTePHATHBHBIX PelleHHii B MEKIHCIUIIMHAPHBIX 00,1aCTX

YMmerb:

OIIK-2-Y1 odopMisTh HAyYHO-TEXHHYECKUE OTIETHI

OIIK-4: Cnioco6eH HaAXOOUTH U NepepadaTbIBaThL HHGOPMALMIO, TPeOyeMYIO A/ NPUHSITHSA pelleHUil B Hay4HbIX
HCCIeI0BAHNSIX H B MPAKTHYECKOIl TEXHUYECKOH JesITeIbHOCTH, OCYHIECTBJISATh MOICTHPOBAHNE, AHAIHN3 H IKCIEPHMEHTBI
B IleJISIX MPOBedeH s 1eTAILHOI0 HCCIeOBAHMSA VISl pelieHHs CI0XKHBIX 327124 B Mpod)ecCHOHANBHOI 001acTH

Ymern:

OIIK-4-Y2 caMOCTOATEHHO N3y4aTh, aHATU3UPOBATh U 0000IIATh TEXHUUECKYIO JJUTEPATYPY 110 METAJLTYPTUH OJIaropoIHBIX
METaJlIOB




ITK-4: Cnoco0eH pazpadaTbiBaTh NPEJI0KEHU 10 MOBBIEHHUIO 3G (PEeKTHBHOCTH HCNO/Ib30BAHUS ChIPbEBBIX H
JHepreTH4ecKUX pecypcoB B MPOU3BOACTBE LBETHBHIX, PEAKUXH 0JIATOPOIHBIX METALI0B

Baanernb:

[1K-4-B1 HaBsIk 060CHOBaHHOTO BEIOOpA ITPOIIECCa H/UIIN TEXHOIOTHUECKON CXEMBI IPON3BOCTBA IIBETHBIX METAJUIOB U UX
COCIMHEHHI C Y4€TOM 3KOJIOTUIECKUX TPEOOBAaHUN M SKOHOMHUECKOH 11e7Ieco00pa3HOCTH

[IK-4-B1 HaBbik 000CHOBaHHOT'O BLI60pa oponecca W/WIH TEXHOJIOTHYECKON CXEMBI MMPOU3BOACTBA UBETHBIX MCTAJIJIOB U UX
COCIMHECHUH C YUCTOM 3KOJIOTHICCKUX Tpe60BaHPII>i 1 5KOHOMHUYECKOH L[eJ'IeCOO6pa3HOCTI/I

IIK-2: CnnocodeH npuMeHsATH NpodeccuoHaIbHbIE 3HAHUS JJIS1 CO3/IaHNs THOKUX, MHOTOLIEJIEBBIX H/HJIH
JHEProcoeperaux NPorpecCHBHbLIX METAJUTYPrHYeCKHUX MPOLECCOB NTEXHOJIOTHI MepepadoTKN MePBHYHBIX H/UJIH
BTOPHUYHBIX CHIPbEBBIX PECYPCOB I[BETHBIX, PEIKHX U 0JIArOPOJHBIX METALIOB

Baanernb:

ITK-2-B1 ®opmupoBaHne 1 apryMeHTanus COOCTBEHHBIX CYXKICHUH U HAyYHO! ITO3UIUH B 00JIACTH Pa3padOTKH M HCCIICIOBaHMI
NPOLIECCOB IPOU3BOJCTBA
I[BETHBIX METAIOB M UX COEUHEHUI

IIK-1: Cnnocoden MNPOBOJAUTH HAYYHO-UCC/I€I0BATE/ILCKUE U ONIBITHO-KOHCTPYKTOPCKUE pa60T1,1 0 TEMATUKE OPraHu3alnu

Baanernb:

ITK-1-B1 IIpoBeneHue aHanm3a pe3yIbTaTOB aHATH3a U HAOIOACHUI

[IK-1-B1 IIpoBenenue aHanu3a pe3yIbTaTOB aHAIN3a U HAOTIOJCHUH

IIK-3: Cnoco0eH ocylecTBISATH MeHeIKMEHT pecypcoB

Baanernb:

ITK-3-B1 Ananm3 3¢pekTHBHOCTH MCIIOIB30BAHNS MaTepHaIOB

TIK-3-B1 Ananu3 3¢¢eKTUBHOCTH HCIIOIB30BAHUS MaTEPUATIOB

IIK-2: CnnocodeH npuMeHATH NPodeccHoHaIbHbIE 3HAHUS JIJIs1 CO3IaHUs THOKUX, MHOTOLIEJIEBBIX H/WJIH
JHeprocéeperauux NPOrpecCHBHbIX METALIYPIrHYECKUX MPOIECCOB HTEXHOJI0THIT MepepadoTKH NePBUYHBIX W/ MU
BTOPUYHBIX CHIPbEBBIX PECYPCOB I[BETHBIX, PEIKUX U 0JIArOPOTHBIX METALIOB

Baanernb:

ITK-2-B1 ®opmupoBaHre 1 apryMeHTanusi COOCTBEHHBIX CYXKICHUH U HAYYHO! ITO3MIUH B 00JIACTH Pa3pabOTKH M UCCIICIOBaHUI
NPOLIECCOB IPOU3BOJICTBA
I[BETHBIX METAJUIOB M UX COEJUHEHUI




