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1. Hean, 321241 ¥ MUIAaHMPYeMble Pe3yJabTAThl 00y4eHH s M0 JUCHUILTHHE

lens — mpuoOpeTeHue 0OMENPOPECCHOHATBHBIX W MPOPECCHOHATBHBIX  KOMIICTCHIINH,
npexycMoTpeHHbix TpeboBanusimu @OI'OC BO, cBsa3aHHBIX ¢ (OPMHUPOBAHHEM TEOPETHYECKHX U
MPAKTUUYECKUX 3HAHWW B OOJIACTH COBPEMEHHBIX METAIYPIMM U MaTepHallOBEJCHUs IMyTEM aHalu3a
CYIIECTBYIOIIUX MPOOIEM.

3amaun:

-M3yYeHUE COBPEMEHHBIX TIPOOJIEeM, BO3HHUKAIONIMX TMPU MOTYYCHHH MAaTepuajoB W H3JACTUN B
METAJLTyPTHH, MAITHHOCTPOSCHUHN W MaTEPHAJIOBEICHUH.
- YMCHHE HAxXOJUTh MyTH PEHICHHWS COBPEMEHHBIX MMPOOJIeM B METAJUTyprHH, MAIIHHOCTPOCHHUU H
MaTepuaIoBe/ICHUY;
- IpuoOpeTeHNEe TOHUMaHUs MPOOJIEM PA3BUTHS MATEPHUATIOBEICHUS B OOJACTH IOBBIINICHUS KavyeCcTBa
METAJIJIOB U CIUIABOB, MyTEW WX PEIICHHUS C YYETOM COBPEMEHHBIX JOCTH)KEHUN HAYKU U TEXHUKHU;
- UMETh TPABWIHHO C(HOPMHUPOBAHHBIC HAYYHBIC MPEJCTABICHUS O PEATLHBIX BO3MOXKHOCTSIX YITyUIICHHS
CBOICTB CIIJIaBOB.

[Tnanupyemsble pe3ysbTaTbl 00yUeHHs — HOJArOTOBKA CTYJICHTOB K IPOU3BOACTBEHHOMN, IPOEKTHO-
KOHCTPYKTOPCKOM ¥ HCCJIEIOBATENbCKON JEATENBHOCTH B COOTBETCTBHH C KBaJTU(HUKAIIMOHHON
XapaKTEPUCTUKOW MarucTpa 1o HalpaBJICHUIO.

OOyuenne mno mauctuiuinHe «CoBpeMeHHbIE TPOOJIEMbl METAJUIYPIHM M MaTepHaJOBEIACHUS)

HampaBlieHO Ha (OPMUPOBAHHE Yy OOYUAIOIINXCS CIETYIOIINX KOMITETEHLIUH:

Koa u HauMeHOBaHHMe KOMIIeTeH Mt NuaukaTopbl 10CTHKEHUS
KOMIIeTeHIIUH
VK-1. Crniocoben ocymiectBisATh | UYK-1.1. AHanuzupyer POOIEMHYIO

KPUTHYECKHI aHAIN3 IPOONEMHBIX CHTyaluil | CHTYallHIo KaK CHCTEMY, OCYLISCTBIICT €€
JEKOMITO3UIIMIO W OMPEACNAET CBSI3H MEXIY

€€ COCTaBJISIFOIIUMHU.
NVYK-1.2. Onpenenser npoTUBOPEYUBOCTh U
npo6enbl B nHGOpMaIUK, HEOOXOAUMOM IS
penieHnuss MpoOJIEeMHON CHUTyallud, a TaKxkKe
KPUTHYECKH  OLICHUBACT  PEJICBAHTHOCTH
HCTIOJTE3YEMBIX WH(OPMAITMOHHBIX
HCTOYHHMKOB.

NVYK-1.3. Pa3pabareiBaeT U comep KaTeIbHO

Ha OCHOBE CUCTEMHOT'O 0J1X0/1a,
BbIpa0aThIBATh CTPATETHIO JICHCTBUI

apryMeHTHUPYET CTpaTETUIo pelieHus
poOIeMHOM CUTyaIuu Ha OCHOBE
CUCTEMHOTO u MEXJIUCLIUTUTMHAPHOTO
MOAXOJ0B C y4E€TOM OIIEHKH CYIIECTBYIOIINX
PHUCKOB M BO3MOXKHOCTEH X MUHUMHU3ALINH.

[1K-2. CnocoGen ocymectBiasTh KOHTpoib | UIIK-2.1. VYmeer ocyuiecTBiasTh KOHTPOJIb
MOHTaXa  TEPMHUYECKOro  O00OpyJoBaHUs, | MOHTAXA, HallalIKn u UCTIBITAHUH
TEPMUYECKOTO o0opyI0BaHU,
MHTETPUPOBAHHOI'O B KOMIUIEKCHbIE CUCTEMBI
Y IPOU3BOJICTBEHHbIE JINHUU

NIIK-2.1 3HaeT HOPMATUBHO-TEXHUYECKUE U
PYKOBOJSIIME JOKYMEHTHl Ha TEPMUYECKOE
o0OpyJOBaHUE, a TaKXKe TEXHOJIOTHYECKHe
MIPOLIECCHI U UX PE3YJIbTATHI.

NIIK-2.3. Bulageer MeToaukaMu pacydera
SKOHOMUYECKOU 3¢ dexTuBHOCTH c

HUHTCIPUPOBAHHOT'O B KOMIIJICKCHBIC CUCTCMBbI
1 MPOM3BOACTBCHHBIC JIMHUN




| IMIPUMCHCHUCM ITPUKJIAAHBIX ITPOrpaMM.

2. MecTo AMCUMIIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JluctumiiiHa OTHOCHTCS K 9acTd, (OPMHUPYEMOH ydYaCTHHKAMHU OOpa30BATENbHBIX OTHOIICHUN
onoka b1 «Jlucturummab! (MOTYITH )».
«CoBpeMeHHBbIe MPOOIEMBl METAUTYpPrUM U MaTEpHUaJOBENICHUS») B3aUMOCBsI3aHA JIOTHUECKH U

COJIepKATEIHbHO-METOANYECKHU CO CISAYIONIMMU AUCHUIUTMHAMU U nipakTukamu OOIT:

— CoBpeMeHHOe COCTOSIHUE MeTaITypruu B Poccuu u 3apy0exom;
— Merononorus Hay4HbIX UCCIIEIOBAHUN B METAJLIYPrUy;
— IlepcneKTHBHBIE TEXHOJIIOIMU METAJLUTYPTUYECKHUX IIPOLIECCOB;

- 9Heproc6epera}omﬂe TEXHOJIOTMHU METAJITYPIru4€CKUX IMpouccCcoB,

3. CTpyKTypa U coaepkaHue ITUCHUIINHBI
OO01as TpyA0€MKOCTh IUCHUIUIMHBI COCTaBIsIeT 4 3aueTHbIX(e) equHui(bl) (144 yaca).

3.1 Bwuabl y4eOHOH padoThbI H TPYA0EMKOCTH
(mo popmam oOyyeHus)

3.1.1.3a04nas ¢popma oOyueHust

u/n N Buj yueOHoii padoThl f;)é:;qeﬂm Cemectp
1 AyIUTOpHBbIE 3aHATHS 14 2
B ToM uucne:
1.1 | Jlekuun 10 2
1.2 | CeMuHapckue/mpakTHYECKUe 3aHATUS
1.3 | JIaGopaTopHbI€ 3aHATHUS 4 2
2 CamocTosiTesibHasi padoTa 128 2
KypcoBoii npoekt
3 IIpomexyTOYHAS ATTECTALMSA
3adet/nud.3a4ueT/7K3aMeH DK3aMeH
Hroro 130 | 2

3.2 TemaTu4yeckuii VIAH U3y4YeHUS AUCHUNINHBI
(mo ¢popmam oOyueHus)

3.2.1. 3aounas ¢popma oOyueHHS

n/n Pasjnenni/Tembl ) TpynoeMKoCTb, 4ac
JAucuunmHbl AyauTopHasi padora | U =

ce




ro

Jlexnuum

CemuHapckue/
MPAaKTUICCKHE

S3aHATUSA

Jlaboparopubie
3aHSATHUS

[IpakTrueckas
MMOATOTOBKA

MOCTOATEJIbHAA

paGora

Pazgen 1. BuumsiHme TeXHHYECKHX
pemieHHidk B MeTAJUIYPrud H
MaTepUAJIOBEJeHHH HAa MOKAa3aTeJu
HAYYHO-TEXHHYECKOro mporpecca,
pa3BuTue IKOHOMHUKH u
000POHOCTIOCOOHOCTH CTPAHBI

1.1

Tema 1. AkTyanbHble TPOOIEMBI
YyepHOU u [IBETHOH
METaJLTy prUH u OCHOBHBIC
HaIlpaBJICHUS UX PEIICHHUS.

16

1.2

Tema 2. TloBhlleHHE  KadecTBa
MIPOU3BOAUMOI MPOAYKIINHI u
pacmmpeHne €€ acCCOPTUMEHTA, B TOM
Yylucjie, Ha OCHOBE  IOBBIIICHUS
KOMIUIEKCHOCTH nepepadoTKu
HCXOJIHOTO CBhIpbSi W TPOU3BOJACTBA
XO35IMCTBEHHO 3HAYMMOW NPOAYKIUH,
obnanaromeit BBICOKUMH
MOTPEOUTETHCKUMH CBOMCTBAMU

16

1.3

Tema 3. Co3manue 3KOJOTHYECKU
0€e30MacHbIX IPOU3BOJCTB

16

1.4

Tema 4. PazpaGoTka u BHeJpeHUE
CUCTEM aBTOMAaTH3AIINH,
o0ecreynBaroImux pelieHue
KITFOUEBBIX MIPOU3BOJCTBEHHBIX
BOIIPOCOB

16

Paznen 2 AkKTyaJjibHbIE
npoodJjieMbl MaTepHAJIOBEICHUSI U
OCHOBHbI€  HANpaBJeHHs  HX
peuieHus.

2.1

Tema 1. IlpumeHeHHE COBpPEMEHHBIX
METOJOB HCCJIECIOBAaHUS M UCIBITAHUI
MaTEPHAJIOB

16

2.2

Tema 2. OcHOBHBIE TPOOJIEMBI
METAJUTypTHH W  MaTepuagoBeICHUs
4EPHBIX METAIIJIOB

16

23

Tema 3. OcHOBHble  NpoOIEMBI
METALTYPIHM W MaTepUallOBEIACHUS
IBCTHBIX METAJIJIOB

16

24

Tema 4. CoBpeMEHHBIE JTOCTUKEHUS B
00J1aCTH TIOBEPXHOCTHOTO YIIPOUYHEHUS
METAJLIOU3IEIIUI

16

Hroro

144

10

128




3.3 Conep:xkanue TUCUMILIIMHBI

Pazgen 1. Biusinme TeXHHYECKHMX pelIeHHMH B MeTA/UIyPrud M MaTepUa/iOBeleHHMH Ha
MoKa3aTeJ Il HAYYHO-TEXHHMYECKOr0 TMporpecca, pa3BUTHE IKOHOMHKH W 00OPOHOCHOCOOHOCTH
CTPaHbI

Tema 1. AxryanbHble mpoOneMbl YE€pPHOW W [BETHOH METAIyprHM M  OCHOBHBIC
HANpaBJICHUS! WX pElIeHHusA. TeHJCHIIMH Pa3BUTHS YEIOBEUECKOTo OOIIEeCTBA M WX CBS3b C MpolieMaMu
MHHEPaJIbHO-CHIPHEBOTO KOMIUIEKCA. [ OCyJapcTBEHHOE peryaMpOBaHHE IPU PEHICHUH aKTyalbHBIX
po0JieM HapOIHOIO XO3sIiCTBa.

Tema 2. [ToBbIeHHe KauecTBa MPOU3BOANMON MPOAYKIIUH U PAaCIIUpPEHNE €€ aCCOPTHMEHTa, B TOM
YHUCJIC, Ha OCHOBC IIOBBIINICHUA KOMIIJICKCHOCTHU nepepa60TKI/I HCXOOHOTO CbhIpbsd W IIPOU3BOJACTBA
XO035HICTBEHHO 3HAYMMOM MPOIYKIUH, 00J1aIatoIeii BRICOKUMH OTPEOUTETHLCKMMHU CBOMCTBAMH

Tema 3. Co3gaHue 5KONOrMUEcKd 0€30MacHbIX MPOU3BOJCTB, OTIMYAIOIIMXCS BBICOKOM TTyOMHON
nepepaboTKH CHIPhsi HA OCHOBE KOMIUIEKCHOT'O HCIOJB30BaHMS BCEX €0 KOMIIOHEHTOB, MCKITIOYAIOLIHX
HAKOIJICHHE OTXOOB. TIEpepab0TKa TEXHOTCHHBIX OTXO0/I0B 1 00pa30BaHuUM;

Tema 4. Pa3zpaboTka W BHEIpEHUE pECypCOCOEPETAIOINX TEXHOJIOTUYECKUX IPOIECCOB H
IMPONU3BOACTB, 06CCH€‘II/IBaIOHII/IX KOMIIJICKCHOC PCIICHHUEC TCXHUKO-D3KOHOMHUYECKUX H 3SKOJIOTHYCCKUX
BOIIPOCOB TIPH TOOBIYE M MEPepabOTKe CHIPhs MPUPOTHOTO M TEXHOTEHHOTO MTPOUCXOKICHUS

Pazgen 2. AkTyajabHble NpodjeMbl MaTepHAJOBedeHUS] U OCHOBHbIC HANpPaBJEHUS WX
pelieHus.
Tema 1. CoBpeMeHHOE COCTOSHME M BeIyllue TEHICHLUHU DPa3BUTHUS MaTepUaAIOBEIEHUsS B

uHTEepecax oOecredeHus MOTPEOHOCTEH dYeloBeYecTBa B BBICOKOA((EKTUBHBIX MaTepUaIax.
[IpoGnembl palMOHATBHOTO MPUPOAOIONIB30BaHUS B TPOIECCe NPOU3BOACTBA, NPUMEHEHHS U
YTHIN3AlUA MAaTepUATIOB B COOTBETCTBUU C JKM3HEHHBIM IIUKIOM TpoAyKnud. I[IpuMeHeHue
COBPEMEHHBIX METOJIOB MCCJIEJIOBAaHUSI M HCIBITAHWA MaTepHalioB, METAJUIOB U CIUIABOB, C IIENBIO
MIPOTHO3UPOBAHUS X CTPOCHHS U CBOMCTB.

Tema 2. OcHoBHblE TpPOOJIEMBl METAJUIyPIrMM M MaTEpUANOBEACHUS YEPHBIX METAJIIOB:
OKOHOMHS PACKHCIHUTENEH, (eppoCIIaBOB W JIMTATyp; yBEIUYEHHUS pecypca padoTel (hyTEpOBKH;
SKOHOMHMH MAaTEpHAIBHBIX M HSHEPreTUYECKUX PECYpCOB; MOBBIIIEHHE HWHTEHCUBHOCTU PAaOOTHI
000pyI0BaHUs; CHI)KEHHE OTCOPTUPOBKHM MeTajlia Mo jAedeKkTaMm MoBEpXHOCTU U pe3ysbraTtam ¥Y3K;
UCKJIIIOYeHHE aBapuiHbIX curyanquii Ha YHPC; Heo0XoaMMOCTP pEMOHTa MOBEPXHOCTH
HENPEPHIBHOIMUTHIX 3ar0OTOBOK M MPOKaTa U3 HUX; oOecreyeHne cTaOuiIbHOCTH CBOWCTB M CHUYKEHUE
OTCOPTUPOBKM IpOKaTa IO MeXaHW4YecKuM Xapakrepuctukam ao 80-90%; cHukeHue 3aTpaT Ha
pa3paboTKy HOBBIX CTalel U TEXHOJIOTUH; CYIECTBEHHOE MOBBILIEHHE KAUYeCTBA METAJIONPOAYKLIUU
Pa3JINYHOTO HA3HAYECHHUS.

Tema 3. OcHOBHBIE MPOOJIEMBl METAUIypTUHM M MaTEpUaJOBEICHHUS I[BETHBIX METaJIOB:
pa3BUTHE pecypcocOeperammux TEeXHOJIOTHl TMPOU3BOJCTBA CIUIABOB  I[BETHBIX METAJUIOB;
[ToBpilIeHNEe KauecTBa I[BETHBIX METAJUIOB U CILIABOB; pecypcocOeperaroiie TeXHOJIOTUU CHHTE3a
JUraTyp UBETHBIX © PEAKUX METaUIOB; IMOJIy4eHHE JTUCIEPCHO-YIPOYHEHHBIX CILJIaBOB;
MIPOU3BOJICTBO MOPOIIKOB U KOMITO3UIITMOHHBIX MAaTEPHAJIOB Ha X OCHOBE.

Tema 4. CoBpeMeHHble JOCTHKEHHS B O0JIACTU  TOBEPXHOCTHOTO  YIPOYHEHHS
METAJUIOM3/IENUN, TOBBIIIEHUS KX KOPPO3MOHHOW YCTOMYMBOCTM UM TMpPUIAHUS MaTepuagam
AHTU(PPUKITMIOHHBIX CBOMCTB.



3.4 TemaTuka CEMHMHAPCKUX/NIPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHI

3.4.1.CeMuHapcKue/IpaKTUYECKUE 3aHATHS

VY4eOHbIM MJIAHOM HE IPEAyCMOTPEHBI

3.4.2.JIabopaTopHbI€ 3aHATUS
JlaGopartopnast pabota 1. Pacu€T marepuansHOTO OasiaHca MiIaBKu

Jlaboparopnas pabota 2. KomnaktupoBaHue, criekaHue U 00padoTka JaBIEHUEM METAJUTHYECKUX
KOMITO3UTOB M3 I[BETHBIX METAJIJIOB

3.5 TemaTruka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

1. VYcoBepuieHCTBOBaHHE TEXHOJIOTUH MPOU3BoAcTBa Geppocunuius PC-75
CoBpeMEHHbIE METOABl INOJYUYEHUS 3arOTOBOK M M3JEIUIl M3 Pa3sHOPOJHBIX METAJUIMYECKUX

N

MIOPOILKOB
CoBpeMeHHbIE METObl HEpa3pyIlaole KOHTPOJIS KapOMPOYHbIX CILIABOB

CoBpeMeHHbIE METOBI TIOJTYUEHUS U3ENINI JINCTOBOM IITAaMIIOBKOM

Onenka paboToCcIOCOOHOCTH OOBS304YHBIX TPYOOIPOBOIOB KOMIIPECCOPHBIX CTaHLIUMN
CoBpeMeHHbIE Hepa3pyILIAOLIIe METO/IbI KOHTPOJIS IIBETHBIX METAJUIOB U CILIABOB
HccnenoBanue u pa3paboTka TEXHOJIOTUU TepMoMexaHudekoi oopabotku (TMO) nns ropsueit

NV AW

IMPOKATKHU IUIOCKOI'O IMpoKarTa

4. Y4yeOHO-MeTOAMYECKOE 1 HH(POPMALIMOHHOE 00ecIeYeHune
4.1 HopmatuBHbie 10KyMeHTHI 1 'OCThI

[Ipy n3ydyeHnn QUCHUILUIMHBI HE IIPELYCMOTPEHbI
4.2  OcHoBHas JuTeparypa

1. TexHOJOrHs KOHCTPYKIIMOHHBIX MAaTe€pHajioB: YUEOHHK Ui CTYA. YUYPeXIEHUH BbIcuI. Mpod.
obOpazoBanms / [B. A. Ky3neno, A.A.UYepenaxun, A.B.IllneikoBa, H.®.llInynpkun]. — M.: Axanemus,
2013.—336.c¢.

2. Hocosa, E. A. CoBpemeHHble NpoOJEeMbl METALUTypPrUM M MaTepHUaJOBeNEHUs [DIeKTPOHHBIN
pecypc]: anexTpoH. yueb. mocobue / E.A.HocoBa; Muno6puayku Poccun, Camap. roc. a3poKocM. yH-T UM.
C. I1. Koponesa (Hall. Ucclen. YH-T). - DIEKTPOH. TeKCTOBbIe U rpad. na. (1,71 Mbaiir). - Camapa, 2012.
—48 c-URL:

http://www.ssau.ru/files/education/uch_posob/%D0%A1%D0%BE
%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%BF
%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D1%8B-%D0%9D%D0%BE
%D1%81%D0%BE%D0%B2%D0%B0%20%D0%95%D0%90.pdf .

3. MarepuanoBeieHHe U TEXHOJIOTHS MaTepuasioB: YueOHoe mocobue / Ilox pen. A.W. barbimesa,
A.A. CmonbkuHa.- M.: MH®PA-M, 2011. — 288 c.



4. MarepuanoBeieHie M TEXHOJOTHUS KOHCTPYKIIMOHHBIX MaTEpHaIOB. YUYEOHUK Jis CTYICHTOB
BhICIIUX YyueOHbIX 3aBeaeHuil / ApszamacoB B.b., BomukoB A.H., T'omoBun B.A., Kysnenos B.A..
CmupnoBa D.E., Yepenaxun A.A., lnynskun H.®., nox pepaxnueit ApzamacoBa B.b. u Uepenaxuna
A.A. —2-e u3n., crep. — M.: Akagemus, 2010. — 446 c.

S. TexHoN0THsS KOHCTPYKIMOHHBIX MaTepuanoB: Yu. moc. / B.JI. Tumodees, B.I1. I'myxoB u ap.; Ilog
o6mr. pex. nmpod. B.JI. Tumodeesa. — 3-¢ u3z., ucnp. u gon. — M.:MH®PA-M, 2011. — 272 c.

6. Kynpun B.A. PecypcocbepekeHne B METaUTyprud M OXpaHa MPHUPOJBL: yUYEOHUK IJIS CTYI.
BY30B, 00y4. 1o HanpasieHuto "Mertamnyprus" (YMO) M.: MI'BMU, 2012. — 103 c.

7. [IpoekTupoBaHue KaauOpPOB COPTOBBIX CTAaHOB W OMEpaIlMil JUCTOBOM INTAMIIOBKH: ydeOHOE
nocob6ue g By3oB/ Koxan JI.C., Jlebenes H.H, Mopozos F0.A., Mouanos H.A.— M.: M'BMU, 2007. —
340 c.

8. TexHoNOTHS MONYyYeHHs MPOAYKIUU M3 PA3HOPOIHBIX IMOPOIIKOB MpOoKaTKoi: Yu. moc. / Koxan
JL.C., lllynerun A.B., benemo6ckuit b.®. — M.: MTTBMU. — 2013. — 92 c.
9. CoBepIleHCTBOBAHHE TEOPETUYCCKHUX METO/IOB pacuera MPOYHOCTHBIX CBOWCTB

AIIEKTPOKOHTAKTHBIX W3IEIUN W3 METaUIOB, CIUIABOB M TOPOLIKOBBIX METAJNIMYECKHX 3aroTOBOK:
moHorpadus / Koxan JI.C., Anaynun A.B. lllynerun A.B. — M.: BUHUTH —2014. — 157 c.

10. IIpokaTtka nMCTOBOrO MeTamia. TexHOJOrmueckoe obOecreueHue Impouecca mnpokaTku. Hosoe
IIOKOJICHHE BBICOKOA((PEKTUBHBIX CHUCTEM OYHUCTKM OOJBLIIMX OOBEMOB BOJHBIX TEXHOJOIMUYECKUX
xuakocted u ctokoB. Yacte 1: TexHuka W TEXHOJOTHS XOJIOJHOM (TOpsiyeil) MPOKATKHU JIMCTOBOIO
Metayula. KoHumenuuss ©  METOJOJOTHMS pacdeTa M IMPOEKTUPOBAHUS pecypcocOeperarmoumx u
AKOJIOTMU3UPOBAHHBIX CUCTEM OYMUCTKHU: yueOHoe mocobue. - YubsHoBck: Yial'TY, 2009. — 186 c. —
ISBN/ISSN:978-5-9795-0591-6. — URL.: http://window.edu.ru/resource/861/71861 .

4.3  JlonmoJHUTe/LHASA JIUTEPATYypa

1. CoipbeBast M TomuiMBHasg 0Oa3a uyepHoil Meramnypruu. / JL.M. JleontseB, FO.C. FOcdun, T.A.
Mamsimesa — M.: Akagemkaura, 2007. — 304 c.

2. O6paboTka naBIeHMEM METAUIMUECKUX MaTepuaioB: yueOHoe rocobue s By3oB/ Koxan JI.C.,
Kopoctenes A.b., Po6epor 1.I"., Mouanos A.H. — M.: M'BMU, 2009. — 518 c.

3. JlucToBasi mpokaTka METaUIOB M 3arOTOBOK M3 METAJUTMYECKUX MOPOIIKOB: yueOHoe mocodue /
Koxan JI.C., Po6epor U.I'., Annynun A.B., 'octeB K.A. — M.: MI'BMU, 2008. — 224 c.

4. OOpaboTka JaBIE€HUEM METAJJIOB M  3arOTOBOK W3  CKOMIIAKTMPOBAHHBIX  CIEYEHHBIX

MeTtayumaeckux mopomikos: MoHorpadwus / Koxan JI.C., Kopocrene A.b., Pooepos N.I'., Mouanos A.H.
M.: MI'BMU, 2008. — 256 c.

5. bouapoB B.A., Urnatkuna B.A. TexHomorust oboramieHusi mojie3HbIXx HckonaeMbix. B 2 t1. T.1:
MuHepanbHO-ChIpbeBasi 0a3a MOJIE3HBIX HCKomaeMmblx. OOoraiieHue pya UBETHBIX METAUIOB, PyA H
pocceinei peakux MetamuioB. — M.: Pyna u Metamisl, 2007. — 472 c.

6. Cxmsp B. O. VHHOBammoHHble U pecypcocOeperamme TeXHOJIOTHH B METaUTypruu: YuyeOHoe
nocooue. — Jlonenk: JJouHTY, 2014. — 224 c.
7. CoBpeMeHHBIE TEXHOJIOTHH MPOW3BOJCTBA  MeTayuionpokara  Ha  Hoso-Jlumerkom

MeTtautypruueckom komOunare / M1.B. ®pannenrok, JI.U. ®pannentok. — M.: Akanemkaura, 2003. — 208
c.

8. DOueproagdekTuBHbIE U pecypcocOeperammye TeXHOIOTuu uepHoi wmetammypruu / FO.T.
SApomenko, A.M. T'opaon, 1U.YO. Xonoposckas. Iloxg pen. F0.I. SApomenko. — ExarepunOypr: YUIIL],
2012.-670 c.

9. HoBele mnponeccsl mnomydenust Metanmna. Meramnyprua okeneza. / HO.C. HOchun, A.A.
I'mmmensdapo, H.®. [amkos. — M.: Mertamnyprus, 1994. — 320 c.

10. Cracosckuii FO.H. u gap. IlpoekTnpoBaHHE COBPEMEHHBIX IPOU3BOJACTB OO0PaOOTKM METAJIOB
nasnenueM / FO.H. Cracosckuii, }0.C. KpuBuenko, I'.C. babenko — JI[nenponerpoBck: Mononut, 2009. —
745 c.



11. TexHosorus KOHCTPYKIIMOHHBIX MaTeprasioB: yueOHoe nnocooue / B.b. Apzamacos, A.A. UepenaxuH,
B.A. Ky3nenos u n1p. — M.: ®opym, 2008. — 272 c.

12. TexHosorMyeckue NPOLECCHl MAIIMHOCTPOMTEIBLHOIO IPOM3BOJACTBA: YueOHoe mocobue / B.A.
Kysuenos, A.A. Yepenaxun, M1.1. Kontynos, B.B. [1e1xoB. — M.: @opym, 2010. — 528 c.

13. Ilpumenenne OBM 11 ynopaBlieHHST TEXHOJOTMYECKMMHM  IpPOLIECCAaMU B METAJLTyprUM
[MEeKTPOHHBIN pecypc]: ANEeKTPOH. y4eOH.-MeTo . KomIuieke aucuurinisl / I'.b. Jlansikuna [u ap.]; Cub.
denepast.  yH-T. — Kpacnospck: HUIIK COY, 2008. — on-line. URL: http://files.lib.sfu-
kras.ru/ebibl/umkd/1059/ (nara obpamienus 25.08.2014). — Pexxum mocTyra: cBOOO HBIM.

14. Hamua I'M., Cabnun /[[.B. TexHUK0O-3KOHOMUYECKHE aCMEKThl 00yCTPOWCTBAa YEPHOM METaTypru
Poccun u CHI'. M.: UnTen yausepcan, 2003. — 280 c.

15. Tlpomeccel U OCHOBHOE OOOpyAOBaHHE Isi OOOTAIIEHUS TMOJE3HBIX HCKOIMAEMBIX: DJIEKTPOHHOE
MynbTUMeaAuitHOe yueb. mocodoue / K.M. Jlykwmna, B.I1. Illumaer, B.II. Axymkun; nmom pen. H.A.
Jlxaposoit. — M.: MT'OVY, 2009. — 336 c.

16. Yin R. Metallurgical Process Engineering. — Metallurgical Industry Press, Beijing and Springer-
Verlag Berlin, 2011, 328 pages.

4.4 DaexkTpoHHBIE 00pa30BaTebHbIE PeCypPChI

1. CoBpemeHHOE cOCTOsTHUE MeTaLTypruu B Poccuu u 3apyoeskom
https://online.mospolytech.ru/course/view.php?id=3571

4.5 JlvueH3HMOHHOE U CBOOOJTHO PACTIPOCTPaHsAeMoOe NIPOrpaMMHoOe odecnievyeHmne

Ne HanmenoBanue | Pazpaéoruux IO JocTynHoCTh Ccbuika Ha Ennnbrii
(nmpaBoodJiagaTen) (IMeH3MOHHOe, | peecTp POCCHHCKHUX
cB00OIHO nporpamm st IBM un
pacnpocrpansieM | B/l (mpu HaM4un)
oe)
1. Moit Oduc OO0 "HOBLIE Jlnuen3nonHoe https:/
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOI'M" reestr/301558/?
sphrase id=943375

4.6 CoBpemMeHHbIe TNpo(ecCHOHAIbHbIE 0a3bl [JaHHBIX H HH(OPMAIMOHHbIE
CIIPABOYHbIEC CHCTEMbI

HocTynH
Ne HaumeHoBaHue Ccbliika Ha pecypc
0OCTh
NudopManmoHHO-CIIPABOYHBIE CHCTEMbI

HNudopmannonusie pecypesl Cetn
L. (opman peeyp http:// www.consultant.ru JIocTtymHo

Koncynprantlntoc

JIeKTPOHHO-0UOJIMOTEYHbIE CUCTEMBI



http://www.consultant.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

Jlanb https://e.lanbook.com/ JoctynHa B cetn

L. WNuTtepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop.ru/ | [loctynHa B cetn
2. WNutepuer 6e3
OTpaHUYECHUN

IIpodeccuonanbubie 6a3bl JAHHBIX

ba3a nannbIx Hay4HOM snekTpoHHON | http://www.elibrary.ru JoctynHo
1. | 6ubnmorexn

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JoctynHo

noJuTeMaTHuecKas peepaTHBHO-
2. | Gubmmorpaduueckas
MHAYKOMETpHUYECKas
(bubnmomeTpudeckas) 6aza JTaHHBIX

5. MarepuajibHO-TEXHHUYECKOE O0ecledeHue

Aynutopun kadenpsl «Metamutyprusi» aBl204, aB1205, a1206, aB1206a ocHaiieHsl HOyTOyKamu,
IIPOEKTOPOM, IKPAaHOM, yU€OHBIM MaTEPUAIIOM.

6. MeToauveckue peKOMEHIALNU
6.1 Meroanyeckue peKOMEHIALUH JISl IPENOAABATE/ISA 10 OPraHU3aNNH 00yYeHusI

[Ipu opranuzanuu y4eOHBIX 3aHATHH  (JIEKIUH, CEMHUHApOB, MPAKTUYECKUX 3aHATHU,
71a0b0pPaTOPHBIX, CAMOCTOATEIBHBIX U BBITYCKHBIX PaboT, a Tak)Ke KypCOBOTO NMPOECKTHPOBAHUS) CIIETYET
UCTOJIBb30BaTh AJIEMEHTHl MHTEPAKTMBHOTO OOYYeHMsS Ha BCEX JTamax s BOBJICYEHHS CTYJIEHTOB B
nporecc no3Hanus. [1jis 3Toro neaecoodpazHo UCTONIb30BATh CIEAYIONUE (POPMBI:

— JMAIOTOBOE OOYYEHHE, B XOJIe¢ KOTOPOTO OCYIIECTBIISCTCS B3aHMMOJICHCTBHE
MIPENo/IaBaTelis U CTYACHTA;

— MOJICIMPOBAHNE, TO €CTh BOCTIPOU3BEACHHE B YCIOBHUSAX OOYUYEHHUS IO JTAHHOH
JUCIHUIUIMHE TPOLIECCOB, TPOUCXOISIINX B PEATbHOCTH;

— WCTOJIb30BAHUE CPEJCTB HATJLSTHOCTU: CTEH/BI C KOMIUIEKTOM y4eOHO- METOIUYECKOMH
JUTEpaTyphl, IUIAKATHI 110 TeMaM, HaTypHbIe 00pa3iibl, MyJIbTUMEIUNHHBIE CUCTEMbI, KAPTOTEKY Y4eOHBIX
BUJICOCIIAlI0B 1 BUACO(DUIBMOB U .

6.2 Mertoauyeckue yKazaHus AJis1 00y4AIOUIUXCHA MO0 OCBOCHUIO TUCHUIINHBI

Jns  MakcuManbHOW  MHAMBHIyalW3allud  JAEATEIbHOCTH  CTyACHTa, YUYeOHBIM IUIAaHOM
IpelycCMaTpUBAETCs BPEeMs ISl CAMOCTOATEIbHON PaOOTHI.

Cpezu/l OCHOBHBIX BHJOB CaMOCTOSTEIbLHOMN pa6OTLI TPpaAULIUOHHO  BBIACIIAKOT: TBOPYCCKYHO
ACATCIIbHOCThL CTYACHTA B ayAUTOPHUH, IIPHU BHCAYJIUTOPHBIX KOHTAKTaX C IIPCIIOAABATCIICM Ha


http://webofscience.com/
http://www.elibrary.ru/

KOHCYJIbTAllUsIX M JIOMAlllHEH MOJArOTOBKE K JIEKIMSM, CEMHUHApCKUM WU MPAKTUYECKUM 3aHATUSAM,
3ayeTaM M dK3aMeHaM, NMPEe3eHTAIMsIM U JI0KJIa/1aM; HalucaHue pedepaToB, BEINOIHEHNUE 1a00paTOPHBIX U
KOHTPOJIbHBIX paboT; yyacTHe B Hay4HOH paboTe u 1p.

Llens camocTosiTenbHON pabOTHI CTy/I€HTa — OCMBICIICHHO M CaMOCTOSITEIFHO paboTaTh CHadania ¢
y4eOHBIM MaTepHajioM, 3aTéM ¢ HayyHoW HHpOpMauuen, 3al0XKUTh OCHOBBI CAMOOpPraHM3ALUH U
CAMOBOCTIMTAHUS C TEM, 4YTOOBl TPUBHTH YMEHHE B JAJbHEWIIEM HENPEPHIBHO IIOBBIIIATH CBOIO
npodeccroHaNbHy0 KBaTU(HUKALINIO.

[TnaHupoBaHHE BPEMEHU HAa CaMOCTOSATENBHYIO pabOTy CTYACHTaM Jydllle OCYIIECTBIISATh Ha BECh
CEMECTp U MPEIyCMaTPHUBAThH PETYISIPHOE TIOBTOPEHHUE POIEHHOTO Y4eOHOT0 MaTepuraa.

st 6onee yriyOIeHHOTO U3y4eHHUs] pEKOMEHIYEeTCs MCIONIb30BaTh U3/aHUs, YKa3aHHbBIE B CIIHMCKE
JIOTIOJIHUTEILHON JINTEPATYPBhI.

7. DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI 1 OLCHUBAHUA Pe3ya1bTATOB 00y4eHH s
HJ’IH KOHTPOJIA YCICBACMOCTH MW Ka4YCCTBAa OCBOCHHA AUCHUILIIMHBI HaCTOSIIIIefI HpOFpaMMOﬁ

MIPElyCMOTPEHBI CIIEAYIONINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYIUI KOHTPOJIb);
- MPOMEXKYTOYHAs aTTeCTaIHs (3a4eT).

7.2 I1lIkaja 1 KPUTEPHH OLIEHUBAHMS Pe3yJIbTATOB 00yUeHUs

®opMa NpPOMeKYTOYHOM aTTeCTALMHU: IK3aMeH.

[IpomexxyTounast arrecranus oOydaromuxcs B (opMe SK3aMeHa MPOBOIUTCS 1O pe3yJIbTaTraM
BBITTOJIHEHHSI BCEX BUIOB yueOHOI pabOoThI, MPEeIyCMOTPEHHBIX YUYEOHBIM TJIAHOM IO JTAaHHOH JUCIUILTIHE
(MOZyJII0), IPU 3TOM YUMUTBIBAIOTCS PE3YJbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHHE CEMECTPA.
OrneHka CTENEeHH JOCTHIKEHUS OOYyYarolIMMHCS IUIAHUPYEMBIX pe3ysIbTaToB OOydeHHUs IO AUCLMILIUHE
(MOZyJII0) MPOBOJAMTCS TMpPENOJaBaTesIeM, BEAYILIMM 3aHATHA MO JUCHUIUIMHE (MOAYJI0) METOJIOM
sKcIepTHOM oneHKU. [lo uroram mpomMeXyTOuHOM aTTecTaluy Mo AUCUUIIINHE (MOJIYJI0) BBICTABIISAETCS
OLICHKA «3a4YTEHO», «HE 3aYTEHOM.

OO0s13aTeNbHBIMU  YCTIOBUSIMH TIOJTOTOBKM CTYJEHTa K MPOMEXYTOUHOM aTrTecTanuu SsBIseTcs
BBITIOJTHEHHE CTYICHTOM BCEX MPEIyCMOTPEHHBIX (HOPM TEKYIIET0 KOHTPOJIS.

LWkana Onucanue
OUEeHMUBaHUA

BbinonHeHbl Bce BuMAbl ydebHOW paboTbl, NpeaycMOTpeHHble paboyen
nporpammoit. CTyAeHT AEMOHCTPUPYET COOTBETCTBME 3HAHWUM, YMEHUN,
HaBblKOB, MPEAYCMOTPEHHbIX MNPU U3YYEHUU LOUCLMMAUHBI, Onepupyet
Ot1nnyHO NPUOBPETEHHbIMM 3HAHUAMM, YMEHUAMMW, HaBbIKaMW, MPUMEHAET UX B
CUTYaUMAX MOBbILWEHHOM CAOXKHOCTU. Mpn 3TOM MOryT 6biTb AOMYLLEHbI
He3HauYuTesIbHble OWMOKN, HETOYHOCTU, 3aTPYAHEHUA NPU AHANUTUYECKUX
onepaumsax, NepeHoce 3HAHUMN W YMEHWN Ha HOBble, HECTaHAAPTHblE

CUTyauun.




BbinonHeHbl Bce o0b6A3aTeNbHble ycnosna noarotoBeknM CTyAeHTa K

MPOMEKYTOYHOM aTTecTaumm, npeaycMOTPEeHHble nporpammon
Xoporo ancumnanibl. ObyyaromMiics AEMOHCTPMPYeT YacTUYHOEe COOTBETCTBUE
3HaHWUN, AOMYCKAOTCA  He3HauuTeNbHble  OWMBKM,  HETOYHOCTH,

3aTpygHEHNA NPpU aHANUTUYECKUX onepaLnAax.

BbinonHeHbl Bce o0b6A3aTeNbHble ycnosna noAarotoBeknM CTyAeHTA K

NPOMEKYTOUYHOM aTtTecTaymm, npeaycMoTpeHHble nporpammont

avcumnnamiel. Obyyalowmniica AeMOHCTPUPYET HEMO/IHOe COOTBETCTBUE

YnoBneTBopu- | 3HaHUN. JonyckatoTcs 3HauUTe ibHblE OLNOKM, nposasnaeTca
T€/bHO HeAOCTAaTOMHOCTb 3HAHWK, nNO pagy nokasaTenen, obyyarowmncs

MCNbITbIBAET 3HAYUTE/IbHbIE 3aTpyAHEHUNA NPU onepupoBaHUN 3HaAHUAMU
npun nx nepeHoce Ha HoBble CUTyauunn.

He BbinonHeHbl o06A3aTenbHble YCNOBMA MNOAFOTOBKM  CTyAeHTa K
NPOMEKYTOYHOM aTTecTtauum, npeaycmMoTpeHHble nporpammorn
ancumnamuel, WIN CryaeHT [EeMOHCTPUPYEeT HEeNoJIHOe COOTBETCTBUE

3HAHWUM, YMEHWI, HaBbIKOB, NPEAYCMOTPEHHbIX NPU U3YyYEHUN AUCLUNANHDI,
Heynosnetso-

PUTENbHO A0NYyCKakTCA 3HA4YUTE/IbHbIE OLIJVI6KVI, npoAasBnAaeTca OTCyTCcTBUe 3HaHMl7'I,

YMEHMIA, HaBblKOB NO pAagy MNokasaTeneil, CTYAEHT WUCMbITbIBAET
3HauYMTe/bHble 3aTPyAHEHUA MPU ONEPUPOBAHUU 3HAHMAMMU U YMEHUAMMU
MPW UX NEePeHOCce Ha HOBbIE CUTYaLUM.

7.3  OuneHo4Hble CpeCTBa

7.3.1. Tekymui KOHTPOJIb
B nporiecce 00ydeHUs: UCTIONB3YIOTCS OLIEHOYHBIE CPeJICTBA pyOE)KHOTO KOHTPOJIS YCIIEBAEMOCTH U

IIPOMEXKYTOUHBIX aTTECTALIUN U CIIEIYIOIINE BUbI CAMOCTOSATEIBHON pabOThI:

—  UYTCHHE  PEKOMEHIYyeMOI JUTEPaTyphI OpU  TOJATOTOBKE K
JICKITHOHHBIM, IPAKTHYECKUM U CAMOCTOSTEIILHBIM (KOHTPOJIbHBIM) 3a/IaHUSIM;
—  OJIaHKOBOE€ M KOMITBIOTEPHOE TECTUPOBAHUE;,
—  pedepartsl, goknaasl Ha CHK.
[TnaHupoBaHKEe BPEMEHU HAa CaMOCTOSITEIBHYIO pa0OTy CTYJCHTaM JIydllle OCYIISCTBIIATh Ha BECh
CEeMECTp U MPeAyCMAaTPUBATh PETYJISPHOE MOBTOPEHUE MPONACHHOTO yUeOHOI0 MaTepuaia.

Jis Gonee yriryOJIeHHOTO U3yYeHHsI PEKOMEHIyeTCsl CTIOIb30BaTh U3/IaHMs, YKa3aHHBIEC B CIIHCKE
JOTIOJIHUTEIBHOU JINTEPaTypHI.

Jlist pacimpeHusi 3HaHUW CIEAyeT UCIOJIb30BaTh TaKXKe CBEACHHS, MONTy4YeHHble U3 MHTepHeT-
HMCTOYHUKOB Ha COOTBETCTBYIONIMX CalTaX, a TAK)KE MPOBOIUTH MOWCK B PA3IMYHBIX CHCTEMaX, TAKMX KaK
Yandex, Rambler, u monp30BaThCs CHENUATH3UPOBAHHBIMH CalTaMH, TaKHMH Kak Www.anticor.ru,




http://www.naukaran.ru, http://www.maik.ru u napyrumMu, peKOMEHJOBAaHHBIMH TNperojaBaTelieM Ha
JICKITMOHHBIX 3aHATHUAX.

7.3.2. ITpomexyTouHasi aTTeCTALUS
[lepeueHs KOMIETEHIIUN C YKa3aHHEM STaNoB UX (GOPMHUPOBAHUS B MPOIECCE OCBOCHUS

00pazoBaTeabHON MPOTrPAMMBI.

B pesynbrare OCBOCHMS JUCLUIUIMHBI (Momyus1) bopMupyroTcs cienyomume
KOMIIETCHIIUH:
Kop B pe3synbTtate ocBoeHUA obpasoBaTenbHOW Nporpammbl 06y4aloWMnCA J0NKeH
KomneTeHuuun obnapatb
VK-1 CriocoOHOCTBIO OCYLIECTBIATh KPUTUYECKUM aHaIU3 MPOOJIEMHBIX CUTyallMid Ha
OCHOBE CUCTEMHOTI'O II0JIX0/a, BbIpa0aThIBATh CTPATErHIO AEUCTBUN
IK-2 CnocobHOCTbIO OCYLLECTBAATL KOHTPO/Ib MOHTaXa Tepmuyeckoro obopypaosaHua,

MHTETPUPOBAHHOIO B KOMNNEKCHbIE CUCTEMDI N MPON3BOACTBEHHbIE IMHUN

B npomnecce ocBoeHus: 0Opa3oBaTeNbHOM NPOrpaMMbl JAaHHBIE KOMIIETEHLIMH, B TOM 4YHCIE HUX
OTAEJbHBIE KOMIIOHEHTHI, (DOPMHUPYIOTCSI MO3TAaHO B XOJ€ OCBOEHMs OOydYaroIIMMUCS JUCLMIUIMH
(Momyieit), IpaKTUK B COOTBETCTBUH € y4EOHBIM IUIAHOM U KaJleHIAapHBIM TpadukoM yuyeOHOro mporiecca.

8. Bonpocs! k 3y3ameny

110 JUCHHUITIIMHE «COB[!GMCHHBIG H[206J'IGMI)I MCTAJUIYPIUA Y MATCPUATIOBEACHU A

1. O003HaubTe LIEJIM HAYyYHBIX UCCIIEI0BAaHUN 110 OTHOLICHUIO BCeH oTpaciu «YepHas MeTalltyprus».
Knaccudummpyiite 3Ty 11ei1b Ha MOALEIH.

2. CocraBbTe (pa3paboTaiiTe) MPOEKT MPOrpaMMbl OOHOBIEHHS METAJLIyprU4eCKOro MpeanpusThs ¢
LIEJIbI0 OCBOEHUS HOBBIX BBICOKOKAUECTBEHHBIX MapOK CTAJICH.

3. CocraBbTe (pa3paboTaiiTe) MPOEKT NPOrpaMMbl OOHOBIEHHS METALIyprU4eCKOro MpeanpusThs ¢
LIEJIbI0 CHUKEHUS DHEPIeTUYECKUX 3aTpaT Ha IPOU3BOJICTBO KOHEUHOW MPOIYKIUH (IIpOKATa).

4. [IpuBenure  mNoOKa3aTeNM  OLCHKM  BO3JCHCTBHA  METAJUIyprUY4ECKOro  IPENIpHUATHS  Ha
HKOJIOTUYECKYIO 0€30MaCHOCTb.

5. [TpuBenuTe NoKa3aTeNn OLIEHKU YHEPIeTUYECKUX U MaTEpUAJIbHBIX 3aTpaT HA IPOU3BOJCTBO CTAJIM.
6. KoHcTpyKIIMOHHBIE MaTepHallbl, AIbTEPHATUBHBIE CTAJIN. VX penMyIecTBa U HeJOCTaTKU

7. [IpsimMble 1 KOCBEHHBIE 3aTpaThl 2JIEKTPOIHEPIUU U TOIUIMBA B OCHOBHOM TEXHOJIOTMYECKOM LiEeNU
IIPOU3BOJCTB KOHEYHOU NPOAYKIIUH.

8. TexHonoruueckue onepanuu B oOLIeH cxeMe MeTaJTypru4eckoro mpou3BOJCTBA, COCTABIISAIOIINE
OCHOBHYIO CYMMY 3aTpaT YHEPTUU U TOIUIMBA.

9. Ha nmpumepe 4epHO METaJIIypruy paCKpOWTE NMOHATHE «JIUHAMUYHO Pa3BHUBAIOILYIOCS OTPACIbY,

«BBICOKOTEXHOJIOTUYHYIO OTPACIIb), OTPACiIb, UHTETPUPOBAHHASI B MUPOBYIO METAJLILY PTUIO».

10. IIpuBenure mpuMepsl HOBOBBEACHHM (MEpOINpPHATHI), oOecreunBaroIye mpeodpa3oBaHue YepHOit
MeTtautyprui  Poccn B IMHAMMYHO —Pa3BHBAIOLIYIOCS, BBICOKOTEXHOJIOTHYHYIO, 3((GEKTUBHYIO U
KOHKYPEHTOCIIOCOOHYIO OTpaciib, UHTETPUPOBAHHYIO B MUPOBYIO METaJLIYyPTrHIO.



11. Brickaxure Bamm cooOpaxkeHuss MO BONPOCY CO3/aHUS HWHTETPUPOBAHHBIX KOMIAHUK C
peoOpa3oBaHrEM B MOIIHBIE MEXOTPACIEBbIe U TPAHCHAIIMOHAILHBIE OPTraHU3AIMOHHBIE CTPYKTYPBI

12. beckokcoBas metautyprus. Kiaccupukanus crmoco00B 0€CKOKCOBOM METAJLTyPTrHH.

13. ®axTopsl, 00yCIOBIMBAIOIINE [MOCTAHOBKY MPOOJIEMBbI MO pa3paboTKe TEXHOJOTHil 0eCKOKCOBOIA
METaJIITypIrUH.

14.  OcHOBHBIE OCOOCHHOCTH TEXHOJOTUM O€CKOKCOBOM METAJLITYyPIHH.

15. Ponb pocCHiiCKHX YYEHBIX B pa3pabOTKe U OCBOCHUU HOBBIX TEXHOJIOTUH BBITUIABKH CTAJIH.

16. «Muapekce» npouecc. [IpuHiunuansHas cxema Leny annapaToB TeEXHOJIOTH « Muapekcey» npouecca.
17. Cnocob KoHBepcHH IPUPOJIHOTO rasa, peaan30BaHHOro B «Muipeke» mnpoiecce.

18. IIpomuecc xxuakodazHoro BoccraHoBieHus. Cxema neuu kuaKko(ha3Horo BOCCTAaHOBJICHHS.

19. TexHosornueckue napaMeTpsl BBIIJIABKU YyTyHa 10 criocoly «Pomenty.

20. Kopekc mpornece. Cxema yctanoBku KOPEKC n1st BeITIaBKM 4yryHa U3 KyCKOBOM PY/IbI.

21. ®axTopsbl, 00yCIOBIMBAIOLINE TPOIOJIKUTEIBHOE CYIIECTBOBAHUE IOMEHHOTO ITPOU3BO/ICTBA.
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