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1. Henun, 3a1a4m ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4YeHUs 110 JUCHUILTHHE

Lenr — mpuobperenue oOMIENPOPECCUOHANBHBIX U MPO(PECCHOHAIBHBIX  KOMIIETEHIIHH,
npeaycMoTpeHHbIXx TpeboBanusimu DPI'OC BO, cBszaHHBIX ¢ (OPMHUPOBAHHEM TEOPETHYCCKUX U
MPAKTUYECKUX 3HAHWKA B OOJIACTH COBPEMEHHBIX METaJUIyprUd W MaTepuajoBe/IeHUs IMyTEM aHalu3a
CYIIECTBYIOIIUX TPOOIIEM.

3amauu.
-U3y4yeHHEe COBPEMEHHBIX NPOo0JieM, BO3HHMKAIOMIMX MpU TMOJYYCHUH MaTepuajoB W H3ACIud B
METaJTypruy, MAIIMHOCTPOCHUH U MaTepUaIOBEICHUH.
- YMEHHE HAaxXOJUTh IyTH PEHICHHUS COBPEMEHHBIX MPOOJIEM B METaUIyprud, MAaIIMHOCTPOCHUU U
MaTepuaIoBe/ICHUY;
- TIpUoOpeTeHNEe TMOHUMAaHUs MPOOJIEM Pa3BUTUS MATEPHUATOBEICHUS B OOJACTH TOBBIIICHHS KadecTBa
METAJIJIOB U CIUIABOB, MyTEW WX PEIICHUS C YYETOM COBPEMEHHBIX JOCTHKEHUN HAYKH U TEXHUKHU;
- UMETh MPABWIBHO C(HOPMHUPOBAHHBIC HAYYHBIC MPEACTABICHUS O PEATbHBIX BO3ZMOXXHOCTSIX YIyUIICHUS
CBOIICTB CILJIaBOB.

[Tnanupyemblie pe3yabTaThl 00y4eHHs] — OJTOTOBKA CTYIEHTOB K MPOU3BOICTBEHHOM, MPOEKTHO-
KOHCTPYKTOPCKOH M WCCIIEIOBATEIbCKOW JCSITEILHOCTH B COOTBETCTBHU C KBaTM(PUKAIMOHHON
XapaKTePUCTUKON MarucTpa mno HampaBlIEHUIO.

O6yuenne mno gucuuminHe «COBpPEMEHHBIE MPOOJIEMbl METAUIYpPrUd U MaTepUATOBEICHHS»

HaIpaBJieHO Ha (POPMUPOBAHKE y 00YHAIOIIMXCS CIETYIOINX KOMIIETEHIIUH:

Kox u HanMeHOBaHMe KOMIIETEHIMI NuaukaTopsl 10CTHKEHUS
KOMIIeTeHIIUH
YK-1. Crniocoben ocymectBisaTh | MYK-1.1. AHanusupyet POOJIEMHYIO

KPUTUYECKHI aHaNIM3 TIPOONEMHBIX CHTyaluil | CHTYallHIo KaK CHCTeMY, OCYIIECTBISET e¢
JNEKOMIIO3ULIMIO M OINPENEIAET CBA3H MEKIY

€€ COCTaBJISIFOIIMMH.
NVYK-1.2. Onpenensier NpoTUBOPEUYNBOCTh U
npobenbl B nH(pOpMaIUK, HEOOXOAUMOU IS
peleHust MpoOJIEeMHON CHUTyallud, a TakKxke
KPUTUYECKH  OLIEHUBAET  PEJIEBAHTHOCTD
HCIIOJIB3YEMBIX MH(POPMAIIMOHHBIX
HMCTOYHUKOB.

NYK-1.3. Pa3pabaTeiBaeT U coaepKaTeIbHO

Ha OCHOBE CHCTEMHOI0 MOJIX0AA,
BbIpabaThIBaTh CTPATErHIO JeHCTBUI

apryMEHTUPYET CTpaTEeruro perieHus
po0GIeMHOI CUTYyaIuu Ha OCHOBE
CHUCTEMHOTO u MEXIUCIUTIITMHAPHOTO
MOJXO0JIOB C YYETOM OLIEHKH CYILIECTBYIOLINX
PHUCKOB M BO3MOXKHOCTEW UX MUHUMU3AIUH.

[MK-2. Cnocoben ocymectBisate koHTposb | UTIK-2.1. Ymeer ocCymecTBIsAT, KOHTPOJIb
MOHTaXa  TEPMHUYECKOro  o0OOpyaoBaHUs, | MOHTAXKA, HaJlalIKH u UCIILITAHUH
TEPMHYECKOTO 000pynoBaHus,
WHTErPUPOBAHHOTO B KOMILIEKCHBIE CHCTEMBI
U IPOM3BOJICTBEHHBIE JIMHUN

NIIK-2.1 3HaeT HOPMAaTUBHO-TEXHUYECKUE U
PYKOBOJSIIME JOKYMEHTBI Ha TEPMHUUYECKOE
o0opy/noBaHue, a TaKXKe TEXHOJIOIHMYECKHe
IIPOLIECCHI U UX PE3YJIbTATHI.

HIIK-2.3. Brnageer MeTOauMKaMHU pacyera
SKOHOMUYECKOH s dexTuBHOCTH c
IIPUMEHEHUEM ITPUKIIAIHBIX IPOrPaMM.

HHTCIPUPOBAHHOTO B KOMIIJICKCHBIC CUCTCMbI
N MPOU3BOJCTBCHHLIC JIMHUHA




2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JlucIMIuIMHA OTHOCUTCS K YacTH, (HOPMUPYEMOH ydacTHUKaMHU OO0pa30BaTEIbHBIX OTHOIICHUM
osoka b1 «Jluctumanaer (MOTYITH)».
«CoBpeMeHHbIE TPOOJIEMbl METAJUTYPTUM M MATePUAIOBEACHUS» B3aUMOCBS3aHA JIOTUYECKU U

COJIEPKATEIHHO-METOAMYECKHU CO CACAYIOMMMH TUCUUIUIMHAMU U nipakTukamu OOITL:

— CoBpeMeHHOE COCTOSIHUE METAILTYpruu B Poccun u 3apy0exom;
- MGTOI[OJIOFI/ISI Hay4YHBbIX I/ICCHGILOBaHI/If/’I B MeTaJIJIypI‘I/II/I;
— IlepcrieKTHBHBIE TEXHOJIOTUH METALTYPTHUECKHUX MTPOIECCOB;

— DOHeprocOeperaroume TeXHOJIOTMU METAJLTyPrU4eCKUX IIPOLECCOB,;

3. CTpyKTypa U cofep:KaHue TUCUUIINHBI
OO0111ast TPYI0EMKOCTb AUCIMIUIMHBI COCTaBseT 4 3aueTHbix(e) eaunuil(si) (144 vaca).

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH
(mo ¢hopmam 0OyueHwHs)

3.1.1.3a04nas ¢popma oOyueHUs

u/n Bup y4eOHoii padoThI f;;l;qecTno Cemectp
1 AyIUTOPHBbIE 3aHATHS 14 2
B ToMm unce:
1.1 | Jexkuun 10 2
1.2 | Cemunapckue/mpakTHUECKue 3aHITHS
1.3 | JlaGopatopHbIe 3aHSATHS 4 2
2 CamocrosiTesbHasi padoTa 128 2
KypcoBoii npoekt
IIpoMe:kyTOUHasI aTTECTALUS
3auet/aud.3a4eT/sK3aMeH DK3aMeH
Hroro 130 | 2

3.2 TemaTnyeckuii NJjiaH U3yYeHHUs TUCUUNIMHBI
(o hopmam oOyueHus)

3.2.1. 3aounas popma oOydeHHS
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Pazgen 1. Baumsinme TeXHHMYECKHX
1 pelieHUWii B MeTAJUIyprud ®
MaTepHaJIOBeJleHUH Ha TMOKAa3aTe/H
HAYYHO-TEXHHYECKOr0 Tmporpecca,




pa3BuTHE IKOHOMHUKH "
000pPOHOCIIOCOOHOCTH CTPAHBI

1.1 | Tema 1. AkTyalbHbIE TIPOOIEMBI 2 16
YyepHOU 31 LIBETHOM
METaJLTypruu u OCHOBHBIE

HaITpaBJICHUANX PCIICHUA.

1.2 | Tema 2. [IloBblllleHHE KadyecTBa 2 16
MIPOU3BOAUMOM NPOAYKIUHU u
pacimpenue e€ acCopTUMEHTa, B TOM
Yycjae, HAa  OCHOBE  ITOBBIIICHUS
KOMINIEKCHOCTH nepepaboTKu
HUCXOJHOTO CBHIpbS W TPOU3BOJCTBA
XO3SIMICTBEHHO 3HAYMMOU MPOAYKIIUH,
o0J1amaroniei BBICOKMMU
MOTPEOUTEITLCKMMHU CBONCTBAMU

1.3 Tema 3. Co3maHue DKOJOTHYECKHU 16
0€30MacHBIX TPON3BOJICTB
14 | Tema 4. Pa3paboTka U BHeIpeHHUE 2 16
CHUCTEM aBTOMAaTHU3AIUH,
00ecIeuynBarIIMX PEeIIeHUEKITFOYEBBIX
ITPOU3BOJICTBEHHBIX BOIPOCOB

2 Paznen 2 AKTyaJIbHbIE
npoodaeMbl MaTepuaioBeleHus U
OCHOBHBbIE  HANpaBJIEHUs]  HX

pelieHus.
2.1 |[Tema 1. IlpumeHeHHE COBPEMEHHBIX 16
METO/I0B MCCJIEOBAHUS M HCIBITAHUI
MaTepruaioB
22 |Tema 2. OcHOBHBIE MpPOOJIEMBI 2 16

METAUTYPTHH ¥ MaTepUATOBEICHUS
YEPHBIX METAIIJIOB

2.3 |Tema 3. OcHOBHBIE  TPOOIEMBI 16
METAITYPrUM ¥ MaTepHualoBe/IeHUs
[[BETHBIX METAIIJIOB

24 [Tema 4. CoBpeMeHHBIE JOCTHUKECHHS B 2 16
00J71aCTH TTOBEPXHOCTHOTO YIIPOYHCHHUS
METAJIIOU3 1IN

Hroro | 144 10 4 128

3.3 Copep:xanue THCHUILIMHBI

Pasnen 1. BiausiHMe TeXHHYECKHMX pelIeHMH B META/LUIyPrHM M MaTepHajIOBeIeHMH HA
NMOKA3aTeJIM HAyYHO-TEXHMYECKOro Iporpecca, pa3’BUTHe 3KOHOMHMKHM H 000POHOCHOCOOHOCTH
CTPaHbI

Tema 1. AxryanbHble mpoOJieMbl Ye€pHOM M  1IBETHOM METAUIyprHM W  OCHOBHBIE
HaIpaBJIEHUs UX pelieHrs. TeHIeHIUU pa3BUTHs YEeIOBEYECKOro oO0IecTBa U MX CBsA3b C MpolieMaMu
MUHEpaIbHO-CBIPHEBOTO KOMIUIEKCA. ['0CylapCTBEHHOE peryaupoBaHUE IIPU PELICHUH aKTYyalbHBIX
po0JIeM HAPOTHOTO XO3SHCTRA.

Tewma 2. IloBbllieHNe KauecTBa NPOU3BOIUMON MPOTYKIIUU U PACUIMPEHUE €€ aCCOPTUMEHTA, B TOM
yyciae, Ha OCHOBE IIOBBIIIEHUS KOMIUIEKCHOCTH HepepabOTKU HMCXOAHOTO ChIPbs M IPOU3BOACTBA
XO03sICTBEHHO 3HAUMMON TPOIYKIIMH, 00 aroNIeii BBICOKMMH MOTPEOUTETLCKUMH CBOMCTBaMU



Tema 3. Co3maHue KOJOTHYECKUA O€30TMaCHBIX MPOU3BOJICTB, OTIUYAIOIINXCS BBICOKOH rITyOHMHOM
nepepaboTKU ChIpbsS Ha OCHOBE KOMIUIEKCHOT'O HCIOJIb30BAHUS BCEX €ro KOMIIOHEHTOB, MCKITFOUYAIOITNX
HaKOILJICHUE OTXOJIOB. MepepaboTKa TEXHOICHHBIX OTXOJI0B M 0O0Opa30BaHUI;

Tema 4. Pa3paboTka u BHEIpEHUE pecypcocOeperaronmx TEXHOJIOTHYECKUX MIPOLECcCOB U
MIPOMU3BOJICTB, O0ECIICUNBAIOIINX KOMIUICKCHOE PEIICHHE TEXHHUKO-DKOHOMUYECKHX M 3KOJIOTHYECKHX
BOIIPOCOB IPH T0OBIYE U NIEPepadOTKe CHIPbS MPUPOAHOTO U TEXHOTCHHOTO MPOUCX OKICHHUS

Pa3znen 2. AkTyajibHble MP006JieMbl MATEpPHAJIOBEAEHUSI U OCHOBHbIE HANPABJIEHHS HX
pelieHus.
Tema 1. CoBpeMeHHOE COCTOSIHME W BEIyLIUME TEHACHIIUU Pa3BUTHUS MaTepUAIIOBEACHUS B

uHTEpecax oOecreyeHus MOTpeOHOCTeH uyenoBedecTBa B  BBICOKOA((EKTUBHBIX MaTepuaiax.
[IpoGieMbl palMOHANBHOTO MPUPOAOIOJIB30BAHUSA B IMPOILECCe NPOU3BOJACTBA, NPUMEHEHHUS U
YTWIM3ALUA MaTepUaloB B COOTBETCTBMM C JKU3HEHHBIM LHMKIOM mponaykuuu. Ilpumenenue
COBPEMEHHBIX METOJIOB MCCJIENOBAHUS U HUCIBITAHUI MaTepualloB, METAJJIOB M CILJIABOB, C LENIbIO
IIPOrHO3UPOBAHUS UX CTPOCHUS U CBOMCTB.

Tema 2. OcHOBHBIC MPOOJEMbl METAUIYPIUHM W MaTEPUATIOBEACHUS YEPHBIX METAJUIOB:
OKOHOMHMSI PACKUCIHUTENeH, (eppoCIUIaBOB M JIMTaTyp; YBEIHYCHHs pecypca paboThl (yTEpOBKH;
OKOHOMHMH MATEPUAIBHBIX M JHEPreTHYECKHX PECYPCOB; IOBBIIICHUE WHTEHCUBHOCTH Pa0OTHI
000pyIOBaHUS; CHIDKEHHE OTCOPTHPOBKH MeTailla 1Mo JedeKTaM MOBEPXHOCTH M pesyiabratam Y 3K;
UCKJIIOYeHHEe aBapuiHbIX curyaumii Ha YHPC; HeoOXoaMMOCTh pEeMOHTa MHOBEPXHOCTH
HETPEPHIBHOJIMUTHIX 3arOTOBOK MITPOKAaTa M3 HUX; 00SCleYeHHE CTA0MILHOCTH CBOMCTB M CHU)KCHHE
OTCOPTHPOBKHM TIpOKaTa Mo MexaHmdeckuMm xapakrepuctukam 1m0 80-90%; cHmwkeHuwe 3arpar Ha
pa3pabOTKy HOBBIX CTaJeH W TEXHOJIOTHUH; CYIIECTBEHHOE MOBBIMICHNE Ka4eCTBa METAJUIONPOAYKIHH
Pa3IUYHOrO Ha3HAYCHHUSI.

Tema 3. OcHoOBHBIE NpPOOJIEMBl METALUIYPTUU M MAaTE€PUAIOBEICHUS LBETHBIX METAJJIOB:
pa3sBUTHE pecypcocOeperarommx TEXHOJIOTUH IPOM3BOJACTBA CIIABOB  IIBETHBIX METAJIJIOB;
[ToBbllIeHNE KauecTBa IBETHBIX METAJUIOB U CILIABOB; pecypcocOeperamne TeXHOIOTUN CUHTE3a
JIUTaTyp UBETHBIX U PEIKUX METAIIIOB;IIOIYYEHUE JUCIIEPCHO-YIIPOYHEHHBIX CILIABOB; IIPOU3BOICTBO
MIOPOILIKOB ¥ KOMIIO3UIIMOHHBIX MaTEPUAJIOB Ha UX OCHOBE.

Tema 4. CoBpeMeHHblE JOCTHXKEHHS B O0JAacTH TMOBEPXHOCTHOIO  YINPOYHEHUS
METAJIJIOU3/ICNIUM, TIOBBIIIEHUS MX KOPPO3MOHHOW YCTOMYMBOCTM U TMPUAAHUS MaTepualiaM
AHTU(PPUKIIMOHHBIX CBOMCTB.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CeMHuHapCcKue/TIPAKTHUECKUE 3aHATHUS

VY4eOHbIM MJIaHOM HE TPEIyCMOTPEHBI

3.4.2.J1aGopaTopHble 3aHATUS

JIaboparopHas pabota 1. Pacu€r marepuanbHoro 6anaHca rmiaBku
JlabGopaTopHas paborta 2. KomnaktupoBanue, criekaHue U 00pabOTKa JaBJICHUEM METaUTHYECKUX
KOMITO3UTOB M3 IIBETHBIX METAJIJIOB



3.5 TemaTuka KypcoOBbIX NPOEKTOB (KYpPCOBBIX padoT)

=

Y coBepIIeHCTBOBaHKE TEXHOJIOTUU MTPOU3BoIcTBa Geppocunuius OC-75
CoBpeMeHHbIE METOJbl IMOJIyUYEHHUSI 3arOTOBOK U M3JENIUNA U3 Pa3HOPOJHBIX METATTHYECKHX
MOPOIIIKOB

no

CoBpeMeHHBIE METO/IbI HEPa3PYILIAIOIINE KOHTPOJIS )KaPOIIPOUHBIX CIJIABOB
CoBpeMeHHbIE METO/BI IIOJYUEHUS U3EIUN JTMCTOBOM IITaMIIOBKOM

Onenka pab0oTOCIOCOOHOCTH 0OBA30YHBIX TPYOOIIPOBOIOB KOMIIPECCOPHBIX CTAHIIMNA
CoBpeMeHHbIE Hepa3pyIIAIOIINe METOIbI KOHTPOJIS IIBETHBIX METAJJIOB U CILJIAaBOB

No ok ow

HccnenoBanue u pa3paboTKa TEXHOJIOTHH TepMOMeXaHu4eKkoi oopabotku (TMO) st ropsiaeit
MPOKATKH IIOCKOTO MPOKATa

4, YueOHO-MeTOAMYEeCKOEe U HHPOPMALIMOHHOE o0ecriedyeHue

4.1 HopmatuBnbie 1oKyMeHTbI 1 [OCTb1
HpI/I HN3YUCHUHN JUCHUILNIMHBI HC ITPEAYCMOTPCHDBI
4.2  OcHoBHasi IUTEpaTypa

1. TexHOnOrMs KOHCTPYKLMOHHBIX MAaTe€pHajoB: YYEOHUK Ul CTYA. YUYPEXKAEHUH BbICII. MPOQ.
obpazoBanus / [B. A. Ky3nenos, A.A.Yepenaxun, A.B.llInsikoBa, H.®.llInyaskuna]. — M.: Axanemus,
2013. —336.c.

2. Hocosa, E. A. CoBpemeHHbIe TpOOJIEMbl METAJUIyprUU U MaTepuaioBeNeHUs [DIEeKTPOHHBIN
pecypc]: anexkTpoH. yue0. nocobue / E.A.HocoBa; MunoOpnayku Poccun, Camap. roc. a3poKocM. YH-T UM.
C. I1. Koponesa (Hai. uccien. yH-T). - DIEKTpOH. TeKCToBble U rpad. naH. (1,71 Moaiit). - Camapa, 2012.
—48 c—-URL:
http://www.ssau.ru/files/education/uch_posob/%D0%A1%D0%BE%D0%B2%D1%80%D0%B5%D0%B
C%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. MarepuanoBeeHre U TEXHOJIOTHSI MaTepuayioB: YueOHoe mocooue / Ilox pen. A.W. Bateimesa,
A.A. CmonbekuHa.- M.: UTHOPA-M, 2011. — 288 c.
4, MarepuranaoBe/ieHUe W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepHajoB. YUYEOHHWK I CTYJCHTOB

BhICIIMX y4eOHBIX 3aBeneHuit / ApszamacoB B.b., BomukoB A.H., T'omoBun B.A., Kysnemo B.A..
CwmupnoBa 3.E., Uepenaxun A.A., llInynskun H.®., nox penakuueit ApzamacoBa B.b. n Uepenaxuna
A.A. — 2-e u3n., crep. — M.: Akanemus, 2010. — 446 c.

5. TexHonorus KOHCTPYKIIMOHHBIX MaTepuanoB: Yu. noc. / B.JI. Tumodees, B.I1. I'nyxos u np.; [lox
o6mr. pexa. mpod. B.JL. Tumodeesa. — 3-e uzn., uctnp. u gon. — M.:MH®PA-M, 2011. — 272 c.

6. Kynpun B.A. PecypcocOepexenrne B METAJUTypruud M OXpaHa NPHUPOAbI: YUeOHUK ISl CTYI.
BY30B, 00y4. 1o HanpasieHuto "Meramyprus" (YMO) M.: MI'BMU, 2012. — 103 c.

7. [IpoekTupoBaHue KaauOpPOB COPTOBBIX CTAHOB W OMNEpalUi JIMCTOBOM INTAaMIOBKHU: YydeOHOE

nocobue st By30B/ Koxan JI.C., Jlebenes H.H, Mopo3zoB }0.A., Mouanos H.A.— M.: M['BMH, 2007. —
340 c.

8. TexHonorHUsS MONMY4YeHHUS MPOAYKIIMU U3 PA3HOPOJIHBIX MOPOIIKOB MpoKaTKoil: Yu. moc. / Koxan
JI.C., ynerun A.B., benemo6ckuit b.®. — M.: MI'BMU. — 2013. — 92 c.
9. CoBepiiieHCTBOBaHUE TEOPETUIECKHIX METOJIOB pacuera MIPOYHOCTHBIX CBOMCTB

AJNIEKTPOKOHTAKTHBIX W3JENUH M3 METaUIOB, CIUIABOB W IMOPOIIKOBBIX METATMYECKUX 3ar0TOBOK:
monorpadus / Koxan JI.C., Angynun A.B. lllynerun A.B. — M.: BUHUTU — 2014. — 157 c.

10. TIIpokatka muCTOBOTO MeTayia. TexHoJormdyeckoe oOecmedeHue mporecca mnpokaTku. Hosoe
MOKOJIEHUE BBICOKOI(DPEKTUBHBIX CHCTEM OYHUCTKM OONBIIUX OOBEMOB BOIHBIX TEXHOJOTHYECKHX


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
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
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
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

Kuakocted u cTokoB. Yacte 1: TexHHWKa W TEXHOJOTHsS XOJOAHOW (TOpsiueil) MPOKATKH JINCTOBOTO
merayuia. KoHmenuuss W METOJOJOTHS pacdera M INPOEKTUPOBAHUS —pecypcocOeperarmonmx |
9KOJIOTH3UPOBAHHBIX CHUCTEM OUYHUCTKU: ydeOHoe mocobue. - YmesHoBck: Yal'TVY, 2009. — 186 c. —
ISBN/ISSN:978-5-9795-0591-6. — URL.: http://window.edu.ru/resource/861/71861 .

4.3  JlonoJiHUTeJbHAN JTUTEpPaTypa

1. CoelpbeBass u ToImMBHas 0a3a yepHod Mertamtypruw. / JLU. Jleontwses, 1O.C. FOchun, T.A.
Maussimesa — M.: Axkagemkaura, 2007. — 304 c.

2. O06paboTka JMaBleHHEM METaUIMYECKUX MaTepuaioB: yuyeOHoe mocobue s By3oB/ Koxan JI.C.,
Kopocrenes A.b., Pobepos N.I'., Mouanos A.H. — M.: MI'BMU, 2009. — 518 c.

3. JlucroBasi MpoKaTka METAIOB M 3arOTOBOK W3 METAUTMYECKHX IMOPOIIKOB: ydeOHOE mocodue /
Koxan JI.C., Po6epos WU.I'., Annynun A.B., 'octeB K.A. — M.: M'BMU, 2008. — 224 c.

4. OOpaboTka JIaBJICHHMEM METAUIOB M  3arOTOBOK M3  CKOMIIAKTUPOBAaHHBIX  CIICUCHHBIX

MeTauIm4eckux nopomkoB: moHorpadus / Koxan JI.C., Kopocrenes A.b., Po6epos WN.I'., Mouanos A.H.
M.: MI'BMU, 2008. — 256 c.

S. bouapoB B.A., Urnatkuna B.A. Texnonorusi oboramenus moje3nbix uckomaembix. B 2 tr. T.1:
MunepanbHO-ChIpbeBas 0a3a MOJE3HbIX HCKomaeMbiX. OOoraimieHue pya HBETHBIX METAJUIOB, PyA U
pocceineit peakux MetamioB. — M.: Pyna u Metamier, 2007. — 472 c.

6. Cxuap B. O. VMHHOBanmoHHble U pecypcocOeperaronue TeXHOJIOTUU B METATypruu: YueOHoe
nocodue. — Jlonenk: JonHTY, 2014. — 224 c.
7. CoBpeMEHHBIC ~ TEXHOJIOTMM  TPOM3BOJCTBA  MeTauionpokara  Ha  Hoso-Jlumenkom

metayuryprudeckoM komOunare / U.B. @pannentok, JI.U. @pannentok. — M.: Akanemkaura, 2003. — 208
C.

8. OHeproa@dekTuBHbIE U pecypcocOeperamomuye TexXHoNoruu vepHoil weramnyprun / HO.T.
SApomenko, .M. I'opron, N.1IO. Xonoposckas. Ilox pea. FO.I'. Spomenko. — ExarepunOypr: YUIILL,
2012. - 670 c.

9. HoBble mnpomeccel mnoiydeHuss wetawia. Metamtyprust okenesa. / 0.C. FOchun, A.A.
I'ummensdap6, H.®. [Tamkos. — M.: Meramnyprus, 1994. — 320 c.

10. Cracosckuii FO.H. un ap. IIpoexktupoBaHHe COBpPEMEHHBIX NPOU3BOJCTB OOPaOOTKM MeETaIoB
nasnenueM / FO.H. Cracosckuii, FO.C. Kpusuenko, I'.C. babenko — JIlnenponerposck: Monomut, 2009. —
745 c.

11. TexHonorusi KOHCTPYKIMOHHBIX MaTepuaioB: yueOHoe nocodue / B.b. Ap3zamacos, A.A. Uepenaxus,
B.A. Ky3nenos u ap. — M.: @opym, 2008. — 272 c.

12. TexXHOJOTHYECKHE TMPOIECCH MAaIIMHOCTPOUTEIBHOTO MPOU3BOJACTBA: YdeOHoe mocobue / B.A.
Kyznenos, A.A. Yepenaxun, 1.1. Konrynos, B.B. [IspkoB. — M.: @opym, 2010. — 528 c.

13. TIpumenenne IBM mns ynpaBieHUsT TEXHOIOTHUECKUMH MTPOIECCAMHU B METAILTYPTHH [IIEKTPOHHBIN
pecypc]: aneKkTpoH. yueOH.-MeToa. komiuieke nuciuruinasl / .6, Jlansikuna [u ap.]; Cu6. denepan. yH-T.
— Kpacnospck: UIIK C®Y, 2008. — on-line. URL: http:/files.lib.sfu-kras.ru/ebibl/umkd/1059/ (nata
oOpamienus 25.08.2014). — Pexwum noctyna: cBOOOIHBIH.

14. Hamua I'.1., Cabnun /[.B. TexHUKO-7KOHOMHUYECKHE ACTIEKThI 00yCTPONCTBA YEPHOW METAJUTYPTH
Poccuu u CHI'. M.: Unten ynusepcan, 2003. — 280 c.

15. Tlpomecchl U OCHOBHOE OOOpy/IOBaHHE /AJisi OOOralleHUs MOJIE3HBIX MCKOIMAEMBIX: DJIEKTPOHHOE
myiabTUMeauiiHoe yueb. mocobue / K.M. Jlykuna, B.II. Illunaes, B.II. SAxymkun; nmox pen. H.A.
Jlxaposoii. — M.: MI'OY, 2009. — 336 c.

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

4.4  JaexkTpoHHBIE 00pa30oBaTebHbIE PeCypChl

1. CoBpeMeHHOE COCTOSIHNE METAITYypruu B Poccun u 3apydexxom


http://window.edu.ru/resource/861/71861
http://files.lib.sfu-kras.ru/ebibl/umkd/1059/

https://online.mospolytech.ru/course/view.php?id=3571

45 JluueH3HOHHOE U CBOOOIHO PACIPOCTPaHsieMoOe MPOrpaMMHOe odecrieyeHue
Ne HanmenoBanmue | Pazpadoruux IO HoctynHocTh Ccblika Ha Exunblii
(mpaBoodJianaTeb) (IMLIeH3MOHHOe, | peecTpP POCCHUHCKUX
cB00OIHO nporpamm st IBM n
pacunpocrpansieM | B/l (mpu Hammuum)
oe)
1. Moii Oduc 00O "HOBBIE JIuneH3nOHHOE https://reestr.digital.gov.r
OBJIAUHBIE u/reestr/301558/?sphrase
TEXHOJIOI'M" 10=943375
4.6 CoBpemeHHble TpodeccuoOHANbHBIE 0a3bl JAHHBIX M HH(OPMAIHOHHBIE

CIIpaBOYHBIC CUCTEMBI

HoJUTEeMaTHYeCcKast peepaTHUBHO-
2. | Gubnuorpaduueckas
UHAYKOMETpHUYECKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

HocTynH
Ne HaumenoBanue Ccbliika Ha pecypc
0CTh
HNudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI
1. | Mndopmanuonnsie pecypest Cern http:// www.consultant.ru JloCTyIHO
Koncynsrantllntoc
JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI
Jlaub https://e.lanbook.com/ JlocTymHa B ceTH
1. Wurepuer 6e3
OTpaHUYECHUN
IPR Books https://www.iprbookshop.ru/ | loctymHa B cetn
2. Wurepuer 6e3
OTpaHUYECHUN
Ipodeccnonanbubie 0a3bl JAHHBIX
baza naHHBIX HayYHOU HIEKTPOHHOM http://www.elibrary.ru JocTymHo
1. | 6ubnmorexn
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JlocTymHO

5. MarepuajbHO-TeXHHYECKOe o0ecreyeHne

Aynutopun kadenpsl «Mertamnyprusi» a1204, ap1205, aB1206, a1206a ocHaieHbl HOyTOYKaMHu,

MIPOEKTOPOM, IKPAHOM, yUeOHBIM MaTEPHAIIOM.


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

6. MeTtoauyecKkue peKOMeHAANHU

6.1 Meroanueckue peKoOMeHIAIUM sl MPenoaaBaTeisi 10 OPraHu3anuu 00yueHus

[lpu opranmzanuu y4eOHBIX 3aHATHH  (JIEKUWH, CEMHHApOB, MPAKTHYECKUX 3aHITHH,
71a00paTOPHBIX, CAMOCTOSATENBHBIX U BBIMTYCKHBIX paldoT, a TaKkKe KypCOBOTO MPOEKTUPOBAHMS) CIETyeT
UCIIOJIb30BaTh JIEMEHThl MHTEPAKTHMBHOIO OOy4YeHMs Ha BCEX JTamax Jii BOBJEUCHMs CTYIEHTOB B
npoliecc no3Hanus. [ 3Toro nenecoo0pa3Ho UCIOIb30BaTh CIeAyOLe (HOPMBI:

— JIMaJIoroBOe 00y4eHHUE, B X0Jie KOTOPOTO OCYIIECTBIISICTCS B3aMMOACHCTBUE
IpenoaaBarTens U CTy/ICHTa;

— MOJICTTMPOBAHUE, TO €CTh BOCIHPOU3BEICHHE B YCIOBUSX OOYYCHHS IO JaHHOU
JTUCIUILIMHE MPOIIECCOB, MPOUCXOASIINX B PEAIbHOCTH;

— WCIIOJIb30BaHUE CPEJCTB HATJISTHOCTH: CTEH/Bl C KOMIUIEKTOM Y4€OHO- METOIUYECKON
JUTEpaTyphl, IJIaKaThl MO0 TeMaM, HaTypHbIE 00pa3libl, MyIbTUMEIUNHHbBIE CUCTEMbI, KAPTOTEKY YU4eOHBIX
BHJICOCJIANIOB U BUICOPUIBMOB H JIP.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4alOMIUXCsI M0 OCBOCHHUIO M CIUNIMHBI

Js  MakCUMaJbHOM  MHIUMBUAYaTU3alUM  JCATEIbHOCTH  CTYJIEHTa, Y4eOHbIM IIJIaHOM
IpelyCMaTPUBAETCS BPEeMs Il CAMOCTOSITEIbHON pabOThI.

Cpenu OCHOBHBIX BHJIOB CaMOCTOSITEIbHOM pabOThl TPAJAULMOHHO BBLAEISAIOT: TBOPYECKYIO
ACATCIIBHOCTE CTYACHTA B AaYyJAUTOPHHU, IPH BHCAYAUTOPHBLIX KOHTAKTax C MPCHOoJaBaTcjIEM Ha
KOHCYJIbTallUAX U )IOMaHIHGfI MMOATOTOBKE K JICKIUAM, CEMUHAPCKUMU MMPAKTUYCCKUM 3aHATUAM, 3a4€TaM
U 9SK3aMeHaM, Mpe3eHTalusM M JOKJajaM; HamucaHue pedeparoB, BBIIOJHEHUE J1a0OpaTOPHBIX U
KOHTPOJIbHBIX paboT; yyacThe B Hay4yHOU paboTe U 1p.

Ilens caMOCTOSITENBHON pabOTHI CTYAECHTa — OCMBICIIEHHO U CaMOCTOSITENIbHO paboTaTh cHavaaa ¢
y4eOHbIM MaTepHalloM, 3aTeéM ¢ Hay4yHOH MHpOpMaIuel, 3al0XUTh OCHOBBI CaMOOPTaHU3ALUH U
CaMOBOCIIUTaHMsI C TeM, YTOObl MPHUBUTH YMEHHE B JaJbHEWIIEM HENPEepPbIBHO MOBBIIIATH CBOIO
npodecCHOHATBHYIO KBATH(PUKALIUIO.

[InanupoBaHre BpeMEHU Ha CaMOCTOATENIbHYIO pabOTy CTYAEHTaM JIydllle OCYILECTBIISATh HA BECh
CEMECTp U MpeayCcMaTpUBaTh PETYIIIPHOE MOBTOPEHUE MPOIIEHHOr0 Y4eOHOTro MaTepuania.

s Gonee yriayOJIeHHOTO U3y4eHHs PEKOMEH]IyeTCsl UCII0JIb30BaTh N3JaHHs, YKa3aHHBIE B CITUCKE
JOTIOJTHUTEIIbHOM JINTEPaTypPHI.

7. DoH/1 OLIECHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUsI
HJ'IH KOHTPOJIA YCIEBACMOCTH M Kade€CTBa OCBOCHUA IUCHUILIIMHBI HaCTOfII].[efI HpOFpaMMOﬁ

IPElyCMOTPEHBI CIEAYIONINE BUIAbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH yCreBaeMOCTH (TEKYLIUI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTECTALM (3a4eT).

7.2 Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHH



®opMa NPOMEKYTOUHOM ATTECTALMM: IK3AMEH.

[IpomexyTouHas arTectanus oOydaromuxcs B ¢GopMe 3K3aMeHa MPOBOAMTCA IO pe3ylbTaTraM
BBITNIOJTHEHHS BCEX BHUJIOB y4e€OHOU pabOThl, MPEIyCMOTPEHHBIX Y4EOHBIM IUIAHOM MO JaHHOM AMCLHUILIMHE
(MOAyYII0), IPU ATOM YUYHUTHIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHUE CEMECTpa.
OreHka cTeneHu JOCTHKCHHSI OOYYAIONUMUCS TIAHHUPYEMBIX PE3ylIbTaTOB OOYYCHHS MO JUCHUILINHE
(MOIyJII0) MPOBOAMTCS TMpErofaBaTeieM, BEAYIIUM 3aHATHS 1O JUCUUIUIMHE (MOAYNIO) METOJIOM
sKcTiepTHOM orleHKU. [lo uToram mpoMeKyTOYHOM aTTecTaldy MO JUCUUILIMHE (MOIYJII0) BBICTABIISACTCS
OIICHKA «3aYTEHO», «HE 3a4TCHOM.

OO0s3aTenbHBIMA YCIOBHSIMUA TOJTOTOBKH CTYJIEHTa K MPOMEXKYTOYHOH AaTTeCTalluu SBISIETCS
BBINOJIHEHHUE CTYACHTOM BCEX MPEIyCMOTPEHHBIX ()OPM TEKYILETO KOHTPOJIS.

HIxkana Onucanue
OLICHUBAaHUSA

Breimonnensr Bce BuIbI yueOHOM palbOThI, MPEAyCMOTpPEHHBIE padoueit
nporpaMMoii. CTyleHT AEMOHCTPUPYET COOTBETCTBHE 3HAHHUW, YMEHUH,
HAaBBIKOB, IPEIYCMOTPEHHBIX IpU W3YYEHUU JUCUUIUIMHBI, OIEpPUPYET
OTIMYIHO IPUOOPETEHHbIMU 3HAHUSIMHM, YMEHHUSIMU, HaBbIKaMH, MPUMEHSET HUX B
CUTYalUsX TOBBIILIEHHOW cOXHOCTU. [Ipu 3TOM MOryT OBITH JOMYIIEHBI
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPyJHEHUS NpPHU AHATUTHUYECKUX
omnepanusax, IEepeHOCe 3HAHMM M YMEHHMM Ha HOBBIE, HECTAaHJAPTHBIC
CUTYaLH.

BremonHensl Bce o0s3aTenbHBIE  YCIOBHUS TMOATOTOBKH  CTyJAEHTa K
MIPOMEXKYTOYHOM aTTeCTaIllUH, IPETyCMOTPEHHBIE TIPOTPAMMOM AU CITUILTAHBL.
Xoporo OOyuaromuiicss  JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE  3HAHWM,
JIOITYCKAIOTCS HE3HAYUTENIbHBIC OIMOKHM, HETOYHOCTH, 3aTPyTHEHUS TpU

AHAJIUTUYCCKUX OIICpaluiax.

BrimonHensl Bce 0O0s3aTeNbHBIC YCIOBUS TMOJATOTOBKH  CTYJEHTa K
MIPOMEKYTOUHOM aTTeCTallUU, MPETyCMOTPEHHBIE TTPOTPAMMOU TUCITUTIITNHBL.
OOyyaromuiics ~ JTEMOHCTPUPYET  HEMOJIHOE  COOTBETCTBUE  3HAHUHU.
VnopnerBopu- | HOMYCKAIOTCs.  3HAYMTENbHbIE OLIMOKH, TIPOSBISCTCS HEAOCTATOYHOCTH

TEJIbHO 3HaHWM, TIO Py MOKa3aTeNei, 00yJarouiics UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyAHEHUS] TIPU ONEPUPOBAHUM 3HAHUSIMHU IMPU HX MEPEHOCE Ha HOBBIC
CUTYaIIH.

He BoimonmHeHbl o0O0s3aTeibHbIE YCIOBUS TMOJATOTOBKM  CTyJEHTa K
IIPOMEKYTOUYHOM aTTECTALMU, IIPELYCMOTPEHHBIE ITPOrPaMMOM IUCLUTIIINHEL,
NJIN CryneHT AEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMM, YMEHUH,

HAaBBIKOB, IPEIYCMOTPEHHBIX INPU H3YYCHHHM JUCUUIUIMHBI, JOIMYCKArTCA
Heynosnerso-

PUTENBHO

3HAYUTENIbHbIE OIMIMOKM, NPOSBISETCS  OTCYTCTBUE 3HAHUW, YMEHUH,
HaBBIKOB M0 psAAy I[OKa3areiedl, CTYAEHT WCIBIThIBAET 3HAYUTEIbHBIC
3aTPyIHEHMS IIPU ONEPUPOBAHUY 3HAHMSIMU U YMEHUSIMU IPU UX MEPEHOCE
Ha HOBBIE CUTYallUH.




7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOIb
B npouecce 00y4yeHus UCIONB3YIOTCS OLIEHOYHBIE CPEJICTBA PYOEKHOIO KOHTPOJIS YCIIEBAEMOCTH U

IMPOMCIKYTOUYHBIX aTTecTalui u CICAYIOIIUE BUIBI CaMOCTOSTCILHOM pa60TBI:

—  YTEHHUE PEKOMEHTyeMOi JTUTEPATYpPhI Ipu  TMOATOTOBKE K
JIEKIMOHHBIM,IIPAKTHYECKUM U CAMOCTOSITENIbHBIM (KOHTPOJIBHBIM) 3a/1aHUSM;
—  OJIaHKOBOE€ ¥ KOMIIBIOTEPHOE TECTUPOBAHHE;
—  pedepartsl, noxiaaasl Ha CHK.
[InanupoBaHue BpeMeHU Ha CAMOCTOSITENIbHYIO pabOTy CTYJEHTaM JIydllle OCYIIECTBIISITh Ha BECh
CEMECTP U MPEeyCMaTpPUBaTh PEryJIsIpHOE MOBTOPEHNE IPOMHIEHHOIO y4eOHOro MaTepuraia.

s Gosnee yriryOJI€HHOTO U3y4EHHsI PEKOMEH]IyeTCsl UCIIOJIb30BaTh U3AaHUs, YKa3aHHbIC B CIIUCKE
JOTIOJIHUTEIbHOM JINTEpaTypHI.

JInst pacuiMpeHnss 3HAHWN CIIEAYeT HCIOJIb30BaTh TAKXKE CBEIACHUS, MOJydeHHbIe u3 MHTEepHeT-
HCTOYHHMKOB Ha COOTBETCTBYIOIINX CalTax, a TAK)Ke MPOBOAUTH MOUCK B PA3IMYHBIX CHCTEMaX, TAKUX KaK
Yandex, Rambler, u monb30BaThCs CHENHMATM3MPOBAHHBIMUA CaiiTaMH, TaKUMH Kak WWw.anticor.ru,
http://www.naukaran.ru, http://www.maik.ru u ApyrumMH, pEeKOMEHIOBaHHBIMH IPEIOJABATEIEM Ha
JEKIMOHHBIX 3aHATHSIX.

7.3.2. [IpomexxyTouHas aTTecTanus
[lepeueHb KOMIETEHIMH C yKa3aHHEM 3TANoB UX (POPMUPOBAHMS B MPOIECCEOCBOCHUS

00pa30BaTesbHOI MPOrpamMMBbl.

B pesynbrare OCBOCHHUS JIACITUATIITUHBI (Moyst) bopMHUpYIOTCS CIEAYIOIINE
KOMIICTCHIINHN:
Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloUIUiics
KOMIeTeHIHH A0JIZKeH 00J1a1aTh
VK-1 CriocoOHOCTBIO OCYIIECTBIIATh KPUTHUECKUN aHalu3 MpPOOJIEMHBIX CHUTyallMil Ha
OCHOBE CUCTEMHOT0 MOJIX0/1a, BEIpadaThIBaTh CTPATETUIO JeHCTBUI
IK-2 CITOCOOHOCTBIO OCYIIECTBIIATH KOHTPOJIh MOHTa)Xa TEPMHUYECKOTO 00OpYyIOBAHMSA,

MHTCTPUPOBAHHOTO B KOMIIJIICKCHBIC CUCTEMBI U ITPONU3BOJACTBCHHBIC JIMHUU

B mporuecce ocBoeHust 00pazoBaTeNbHON MpOrpamMMbl JAHHBIE KOMIIETEHLIMH, B TOM YHCIE HX
OTJIeIbHbIE KOMIIOHEHTHI, (OPMHUPYIOTCS IMO3TAlHO B XOJ€ OCBOEHHUS OOYYaIOIIUMUCS IHUCHUUIUIMH
(Monyneit), NpakTUK B COOTBETCTBUH € y4EOHBIM IUIAHOM U KaJleHAapHBIM rpadukoM yueGHOro mpoiecca.

8. Bonpocsl k 3y3aMeHy

1O JUCLHMITIINHE «CoBpeMeHHBIE HDO6J'ICMI>I METAJIYPTHUHU U MATCPHATIOBECACHUS »



http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/

1. O0603HaybTe 1IETM HAYYHBIX MCCIICIOBAHUN TI0O OTHOLIEHUIO BCeH oTpaciu «HepHass MeTaTyprusy.
Knaccuduuupyiite 3Ty 11ei1b Ha MOALEIH.

2. CocraBbTe (pa3paboTraiiTe) MPOEKT MpOorpaMMbl OOHOBIICHUS METAJUTYPrUYeCKOro MPEANPUSATUS C
LIEJIbI0 OCBOEHUS HOBBIX BBICOKOKAUECTBEHHBIX MApOK CTaJIEH.

3. CocraBbTe (pa3paboTraiiTe) MPOEKT MPOrpaMMbl OOHOBJICHUS METALTYPTUYECKOTO MPEANPUSTHUS C
LIEJIbI0 CHU)KEHUS DHEPIeTUYECKUX 3aTpaT Ha IPOU3BOJICTBO KOHEUHON MPOAYKIIMHU (IIpOKATa).

4. [IpuBenute moOKa3zaTenM  OLEHKM  BO3JCHCTBHS ~ METAUIyprH4ecKOro  MPEANpHUsTHS  Ha
HKOJIOTHYECKYIO0 O€301acHOCTb.

5. [IpuBeauTe mokasaTenu OIEHKU YHEPIeTUYECKUX U MaTepUaIbHBIX 3aTpaT Ha MPOU3BOICTBO CTAJIH.

6. KoncTpykiimonHble Matepuabl, albTepHATUBHBIE CcTal. VX mperMyIecTBa u HeJJOCTaTKU

7. [Ipsimble U KOCBEHHBIE 3aTPaThl AJIEKTPOIHEPTUU U TOIUIMBA B OCHOBHOW TEXHOJOTHYECKOW IIeTH
IIPOU3BOJICTB KOHEUHOM MPOTyKIUH.

8. Texnonornueckue omnepauuy B oOLIEH cXxeMe METalypru4eckoro MpOU3BOJCTBA, COCTABIISIOIINE
OCHOBHYIO CYMMY 3aTpaT SHEPrUH U TOIUINBA.

9. Ha mpumepe uepHON MeTalTypruu packpoilTe MOHATHE «IMHAMUYHO PA3BHBAIOIIYIOCS OTPACIbY,

«BBICOKOTEXHOJIOTHYHYIO OTPACIIb», «OTPACIb, UHTETPUPOBAHHAS B MUPOBYIO METAJLTYPTHIO.

10. IIpuBemuTe mpuMepbl HOBOBBEACHHH (MEPOIPHUATHI), OOECIeUnBarONe MpeoOpa3oBaHUe YEPHOM
metautyprui  Pocci B IMHAMUYHO —Pa3BUBAIOIIYIOCS, BBICOKOTEXHOJIOTHMYHYIO, 3((EeKTHBHYIO W
KOHKYPEHTOCIIOCOOHYIO OTPACb, UHTEIPUPOBAHHYIO B MUPOBYIO METAJLITYPIHUIO.

11. Breickaxxute Bamm cooOpakeHHs 1O BOIIPOCY CO3/aHUS HMHTEIPUPOBAHHBIX KOMIIAHUH C
npeoOpa30BaHUEM B MOILIHbIE MEKOTPACIIEBbIE U TPAHCHAILIMOHAIbHBIE OPraHU3allMOHHbBIE CTPYKTYPBI

12. beckokcoBas metamuryprus. Kinaccugukaius cmoco6oB 6eCKOKCOBOM METaILTypruu.

13. ®aktopsl, 00yCIOBIMBAIOIINE MOCTAHOBKY MPOOJIEMBI MO pa3pabOTKe TEXHOJOTHH OEeCKOKCOBOM
METaJUTypIrHH.

14.  OcHoBHbIE 0COOEHHOCTH TEXHOJIOTHI OECKOKCOBOW METAILITyPTHUH.

15. Poib poccHiCKUX yUEHBIX B pa3pabOTKE M OCBOSHHH HOBBIX TEXHOJOTHH BHITNIABKU CTAJIH.

16. «Muapekc» nporecc. [IpuHnunuanbHas cxema Leny anmnapaToB TEXHOJIOTHH «Mupekcey mpolecca.
17. Cnocob KoHBepCUU MPUPOJHOTO ra3a, peau30BaHHOIO0 B «Muapekcy» mporecce.

18. TIpomecc xxuaxodaszHoro BoccTaHoBieHUsA. Cxema neyu *KuaKko(pazHOro BOCCTaHOBJICHUS.

19. TexHomoruveckue mapamMeTpsl BEITUIABKU YyTYHA 110 CIoco0y «Pomenty.

20. Kopekc mponece. Cxema yctanoBkn KOPEKC 1151 BBIIIaBKY UyryHa U3 KyCKOBOW PY/IbI.

21. ®axTopsl, 00YCIOBIMBAIOUINE MTPOJIODKUTEIHHOE CYIIECTBOBAHUE TOMEHHOT'O TIPOM3BOJICTBA.



