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1. Ileau ocBoOeHUS JUCIUILIMHBI

KiroueBbie mpoOaembl JanbHEUIIETO Pa3BUTUSI METAITYPIHH BBITEKAIOT U3 IIPHO-
PUTETHBIX HAIPABJICHUM Pa3BUTHs HAYKH, TEXHOJOTHM U TeXHUKHU B Poccniickon dene-
panuu.

OcHoBonoJlararoniee HarpapJIE€HUsT Pa3BUTHA METAJUIyprHYeCKOW OTpaciu — pa-
[IMOHATIFHOE MPUPOJIOTIONB30BAHUE U CIIOCOOCTBYIOIINE ITOMY TEXHOJIOTUU TepepadoT-
KM Y YTWIN3aLUUHA TEXHOJOTMYECKUX OTXOJI0OB, SHEProcOEpEeKEHHE, CO3AaHUE BBICOKO-
3¢ ()EKTUBHBIX MaTEpHaIOB HOBOTO ITOKOJICHHUS.

K ocHOBHBIM HesiM OCBOEHUS AMCUUIUIMHBI «/IHHOBAallMOHHBIE U pecypcoche-
perarone TEXHOJIOIMU B METAJLUTYPTrUN» CIEAYET OTHECTH:

— O3HaKOMJIEHHE OyIyIIMX MarucTpoB C aKTyaJbHBIMU NPOOJIEMAMH METAILIYP-
MU 1 MAaTE€pUATIOBEICHHSI, COBPEMEHHBIMH MOAX0JaMU UX PELICHUS, a TAKXKE IIPUBUTH
HAaBBIKM CaMOCTOSITEIBHOTO aHAJIM3a TEHACHIMI pa3BUTHS METAJUIyPrHUECKON OTPACIH;

—  O3HAaKOMJIEHHME C IPOTPECCUBHBIMU METALTYPIrUYECKUMHU TEXHOJIOTMSIMU BbI-
IUIAaBKU, BHENEYHON OOpaOOTKU M PA3MBKU CTaJIM, IPOU3BOJICTBA U TEPMUUYECKONU 00-
pabOTKM CTAJIBHOTO MPOKATa;

— (QopMupoBaHUE KOMIUIEKCHOTO MOAXO0AAa K NPUMEHEHUIO METALTYPruYeCKUX
METO/I0B 00€CTIeUeHHs 3aJaHHBIX TapaMETPOB KaueCTBA METAJUIONPOTYKIIHH;

— (QopMupoBaHUE MNPEICTABICHUS O HAIMPABICHUSAX PA3BUTHUS TEXHUYECKOIO U
TEXHOJIOTHYECKOT0 00ECIIEUEHHsI METAILITYPrUY€CKUX MPOU3BO/ICTB;

— TMOJrOTOBKA CTYAEHTOB K MPOM3BOJICTBEHHON, IPOEKTHO-KOHCTPYKTOPCKOU U
HCCIIEIOBATENIbCKON JESTEIbBHOCTH B COOTBETCTBUU C KBAIU(PUKAIIMOHHON XapaKTepHu-
CTUKOM MarucTpa o HalpaBJICHUIO.

K 0CHOBHBIM 3aJayaM OCBOCHHMs IHUCLHUILIMHBI «IHHOBAILIMOHHBIE U PECYpPCO-
cOeperarolye TEXHOJIOTUH B METAJLTyprumn» ClIeyeT OTHECTH:

— pacllMpeHHe HayyHOro Kpyro3opa B 00JIACTH TEXHOJOIMYECKHX HayK, Ha Oa-
3€ KOTOpBIX OyAYyUIMil CIELHATUCT CMOXKET CaMOCTOSITEJIbHO OBJIAJIeBaTh BCEM HOBBIM,
C YeM eMy IIPUJETCS CTOIKHYThCS B MPO(eCcCHOHATBHOM 1A TENbHOCTH.

2. Mecto nucunniaunbl B cTpykrype QOII

HucuumnHa «llepcrieKTUBHBIE TEXHOJOTHMH METALTYPrUUECKUX IPOIIECCOBY»
OTHOCUTCA K  4uCly  (aKyJbTaTHUBHBIX  Y4€OHBIX  JUCIMUIUIMH  OCHOBHOM
o0pa3oBaTeNbHON TPOTrPAMMBI MATUCTPATYPHI.

JucuuminHa «llepcrneKTUBHBIE TEXHOJOTUM METAJUTYPrUYeCKUX MPOLIECCOBY
B3aMMOCBSI3aHa JIOTHYECKHM M COJIEPKATEIbHO-METOJUYECKH CO  CIICIYIOIIUMH
aucuuIimHamMu u npaktukamu OOIT:

— MeHeaKMEHT KauecTBa;
—  YrpaBieHUE HHHOBALUSMU.

— CoBpemeHHbIe TPOOJIEMbl METAJUTYPTUHA U MaTEPUATIOBEICHMS;
— CoBpemMeHHOE cOCTOsTHUE MeTauTyprun B Poccun u 3a
pyoOexomMm;



— CoBpeMeHHbIE TEXHOJIOTMH TEPMHUECKON U TEPMOXUMUYECKONH 00paboTKU
MaTepHuaioB.
— CoBpeMeHHOE 000py/I0BaHUE B METAJLITYPIHH.

3. Ilepeyenb MIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUsI N0 IUCHUILIAHE
(Moay.110), COOTHECEHHbIE C IVIAHUPYEMBIMU pe3yJibTaTaMu
O0CBOEHHsI 00pa30BaTeIbHOM MPOrpaMMbI

B pesynbraTe ocBOeHUS AUCHUIUIMHBI (MOIYJs) y oOydaronmxcs GopMHUpPYIOTCS
CJIEIyIOIME KOMIIETEHLIIMH W JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOUIUE pPE3yJIbTaThl
oOy4eHHs KaK 3Tar (GOPMUPOBAHUS COOTBETCTBYIOUIUX KOMIIETEHIIUI:

B pe3yabTrare ocBOeHUA
Kon o0pa3oBaTeJIbHOM IlepeyeHb MuIaHUPYEMBIX Pe3yJIbTATOB

KOMIIETEHIIHH | MPOrpaMMbl  00y4aroluiicst 0o0yueHusl MO JUCIHUIINHE

IOJIKEH 00J1a1aTh

- 3HaTb u HpI/IMCHSITI) HepeIIOBl)Ie MCTOABI W,
TEXHOJOTMH IPOCKTUPOBAHUS MIIM HCIOJb30BaTh
TBOPUECKUN MOAXOJ Uil pa3paboOTKH HOBBIX U
OPUTHMHAIBHBIX ~ METOJOB  IPOCKTUPOBAHUSA M
pa3paboTKu
C11ocoOHOCTBIO
pa3pabaTheIBaTh Hay4YHO-

TEXHUYECKYIO, IPOEKTHYIO U
CIIy’)kKeOHYIO IOKYMEHTAIIHIO,

- Baagers mpuBeneHHeM B COOTBETCTBHE
TpeOOoBaHUAM U HOpMam CTaHJIapTOB
pa3paboTaHHYIO JTOKYMEHTalH0, (GOPMHPOBAHUEM

OIlK-2 O(OPMIATH HaYTHO- u  odopmieHueM OTYETOB, C  COONIOJCHUEM
p i rpeboBanuii 'OCT.
TEXHUYCCKUC OTUYCTHI,
0030p5l, MyOIHUKaIH, - ¥YmMerb pazpabareiBaThb U 0QOPMISTH
PeUCH3NNU HaYYHO-TCXHUYCCKYIO u MMPOCKTHYIO
JTOKYMEHTAIHIO, COCTaBIISATh CITy’)KEOHYIO
JOKYMEHTAIHIO, 0030pHl, nyOJIMKanuy,
PELCH3MHU, BBITIOJIHATH Tpe60BaHI/I$I
HOPMOKOHTpOJNISI Tpu  O(QOPMIIEHHMH HAay4dHO-
TEXHUYCCKUX OTUCTOB
3HATH IPEIMET UCCIIEA0BAHKS, METOIBI 0TOOPA U
00paboTku HHGOPMAIH, CBSI3aHHBIE C YHCIEHHBIMU
[pacdyeTaMu, 000O0IIeHHEM, CHCTeMaTH3alnen u
KIaccu(puKae JaHHBIX
CrocoOHOCTBIO OLIEHHUBATH
YMeThb OLIEHUBATH PE3YIIBTATHl HAYYHOTEXHUIECKUX
pE3yJIbTATBI HAYyIHO- pa3paboTOK, HAYYHBIX UCCIIENOBAHUMN [0 COBOKYITHOCTH
TEXHUYECKUX Pa3pabOTOK,  |upusHakoB, 060CHOBBIBATH BHIGOP ONTHMAILHOTO PEIICHHS,
Hay4YHBbIX HUCCIIeIOBAHUM U CHUCTEMAaTH3HUPYs U 00001ast TOCTHKEHUS B OTPACIU
OIIK-5 00OCHOBBIBATE COOCTBEHHEIH [METALIYpPIUH, METalno00paboOTKH M CMEKHBIX 00IACTSX.
BBIOOD, CHCTEMATH3HUPYS 1 —  Buazmersb crioco6amu NoMcKa U c60pa JIaHHBIX 00
000011251 TOCTIKCHHS B 00BbEKTE UCCIIEOBaHMs U3 OHOIMOTEYHBIX KATAIOTOB,
OTpacyii MCTaJUTyprui 1 MHTepHeTa, UHBIX HCTOYHUKOB HH(POPMALIMK, METOAAMU
CMEIKHBIX 0071aCTsX COIIOCTABJICHUS U CPABHEHHUS OT/AEIbHBIE CTOPOH U

XapaKTePUCTUK OOBEKTOB H MPOIIECCOB, KIACCU(UKAITNH
UX, TIO OTIPEICIEHHBIM 3HAYCHUSM U 0000IICHHEM,

CUCTeMaTH3alMen U KiaccuuKaueil TaHHbIX




CUCTEMATHU3AIINHU JAaHHBIX 110 ITPU3HAKAM CXOACTBA U
OTJINYHUA

IK-1 CnocoOHOCThIO BEIOMPATH - 3HaTh METO/bI UCCIIETOBAHMI, IPOBEACHUS,
METO/Ibl TIJIAaHUPOBAHMS, 00pabOTKH Pe3yIbTATOB UCTIBITAHUN U U3MEPEHUH.
MOJATOTOBKU U TPOBEACHUS Kputepuun BbIOOpa METOJIOB U METOIUK

UCCIIEIOBAHNM, U3MEPEHUN U MCCIICIOBAHUM .
IIPUMEHATH UX HA IIPAKTHKE,
AQHAJIM3UPOBATh,
oOpabaThIBaTh U
IPEJICTABIISITh PE3YJIbTATHI.

- YMeThb IPOBOAUTDH UCIIBITAHUS, U3MEPEHUS U
00paboTKy pe3ynbTaToB. PeructpupoBarsb
nokasaHus npudopoB. Kpuruuecku aHaIu3upoBaTh
[Pe3yAbTaThl, JEIaTh BHIBOJIBI.

— Buaaxerb BEIOOPOM HCIBITATEIBHOTO U
M3MEPUTEIBHOTO 000pyI0BaHUs, HEOOXOIUMOTO
ISl IPOBEICHHS HCCIICIOBAHUH.

4. CTpyKTYypa U coliepKaHne JUCHUILIUHbI

OOmast TpyT0EMKOCTh TUCIHUIUIMHBI COCTABIISIET 36 aKageMHUYIeCKUX daca (U3 HUX

96 wacoB — camocTOsITeNbHAs pad0Ta CTY/ICHTOB).

Ha BTOpOM Kypce B 4eTBepPTOM CEMECTPE BBIJCISICTCA 3 3a4ETHBIE €AMHHULIBI, T.C.
108 akamemuueckux yaca (M3 HuUX 96 yacoB — caMOCTOsITeNbHas paboTa CTYACHTOB),
JEKIMM — 2 4aca, CeMUHaphl U TIpaktudeckue 3aHsaTus —10 gacos, popma KoHTpoOIS —
HK3aMEH.

Cmpykmypa u coodepoicanue oucyuniunvl «llepcnexkmuenvle mexHoni02uu
MEMaiiypeudeckux npoyeccos» no Cpokam U 6uodam pabomvl OMPANHCEHbI 8
Ipunooicenuu 1.

Copepxxanue pa3iesioB AMCHUATIIAHBI
Tpernii cemecTp

XapaKkTepuCTHKA COBPEMEHHOI0 YPOBHA METAJLIIYPrUM

TenmeHMU pa3BUTHS YEIOBEYECKOTO OOIIECTBA M WX CBI3b C MpobiemMamu
MUHEPATLHO-CHIPhEBOTO KOMIUIEKCA. BIHsHIE TEXHUYECKUX PEIICHUN B METAJUTYPryuu
Ha T[IOKa3aTeld HAayYHO-TEXHUYECKOrO TpOorpecca, pa3BUTHE OKOHOMUKH U
000pOHOCTIOCOOHOCTH ~ CTpaHbl. ['OCyAapCTBEHHOE pEryJIMpOBaHHWE TpPU PEUICHUU
aKTyallbHBIX TMPOOJEM HApOJHOTO XO3SCTBA. AKTyallbHbIE MPOOJIEMBbI UYEPHOH
METaJUTyprHH

CroipbeBast 0aza yepHoil Metayurypruu. CTpaHbl JUIEphl MO 3amacaM >KeJe3HOM
pyasl. [Ipou3BOJICTBO KOKCa M OCHOBHBIE HaIlpaBJICHHs €ro pa3BUTHA. BrlmiaBka
YyryHa ¥ CTaJd M MHUPOBbIE TEHIACHIMH [aJIbHEWUIIEro pa3BUTHs IPOU3BOJICTBA.
Pa3Butne 06€370MEHHOTO TPOW3BOACTBA CTald. Pa3zpaboTka BBICOKOA(()EKTUBHBIX
TEXHOJOTHM TPOU3BOACTBA cTanu. V3meHeHwe reorpapuu nOTpeOJICHUS CTaJH.
Hcnonp30BaHne BTOPUYHOTO CBHIPhS M COBEPIICHCTBOBAHUE TEXHOJOTUH €ro
nepepabotku. CoBpeMeHHBbIe MpoOIeMbl POPMHUPOBAHUS U HCIIOIH30BAHUS PECYPCOB
JoMa.



[loBbIlIEHHE KayecTBa BBIMYCKAEMOM CTalld C UCIOJIb30BAHUEM IPOIIECCOB
BHerneuHo# 00paboTku. Co3nanne 3KOJOrnYecK 0€30MacHbIX MPOU3BOICTB.

Pa3paboTka cucTteM aBTOMAaTHYECKOTO PETYJIUPOBAHUS TEXHOJOTUYECKUX
IPOLIECCOB.

OcHoBHBIE  OPOOJEMBI  METAUIYPrUM  YEPHBIX  METAUIOB:  DKOHOMHS
packucnuresnei, GeppociiaBoB U JIMTaTyp; YBEIUYEHHUS pecypca padoTsl PyTEepOBKH;
HSKOHOMHUM MAaTEPHUATBHBIX U SHEPreTUYECKUX PECYPCOB; MOBBIIICHUE WHTEHCUBHOCTH
paboThl 00OPYMOBAHMS; CHIDKCHHE OTCOPTUPOBKU MeTalia 1o JaedeKTaM MOBEPXHOCTH
u pesynbrataM Y3K; uckimtouenue aBapuiiHbix cutyanuii Ha MHJI3; HeoOxoaumocTh
pe- MOHTa T[OBEPXHOCTH HEMPEPHIBHO-JIUTHIX 3aroTOBOK M TIpOKaTta U3 HUX;
obOecrieueHrne CTAOWIBHOCTA CBOMCTB M CHIDKEHHE OTCOPTHUPOBKM IIpoKaTa 10
MEXaHHUYECKUM Xapak- Tepuctukam 10 80...90%.

Pacuem mamepuanvrnozo u mennosozo b6anancoe KoHeepmepHoU NAAGKU.

Onpeoenenue 0CHOBHbIX NAPAMEMPO8 YCMAHOBKU HENPEPLIBHOU PA3IUBKU CIAIU
U nocmpoeHue mpaeKmopuu pacnpsamieHus ee mexHol02ULecKol OCuU.

AKTYyaJIbHBbIE P00JIEMbI HBETHOM METAJLIyPrUuu

CeipbeBast 6a3a IIBETHOM METAJUIyprUM M BEIyLIUME TEHICHIMH €€ M3MEHEHUS
OPUMEHUTEIBHO K OCHOBHBIM IpyNIaM I[BETHBIX M PEIKUX MeTaioB. OCOOEHHOCTH
MUHEPaIbHO-ChIPbEBOM 0a3bl YHEPrETUYECKOTO U BCIIOMOTATEIBHOTO ChIPbS U aKTyallb-
HbIE MPOOJIEMBI €€ Pa3BUTHS.

PazpaboTka BbICOKOI((HEKTUBHBIX TEXHOJOTUHN ISl JOOBIYM U MEepepadOTKU ChI-
pbs. OCHOBHBIE HAaNPABJICHHSI COBEPIIEHCTBOBAHUS CYIIECTBYIOUIUX TEXHOJIOTHM, YUH-
THIBAIOILIME HCIOJIb30BAHUE SHEProcOEperammx peueHuil u pecypcocOeperarommx
npoueccoB. KomiuiekcHas nepepaboTka HCXOAHOTO ChIPbs, MHTEHCU(UKAIUS TEXHOJO-
THYECKHUX MPOLIECCOB, YBEIIMYEHNE BBIXO/1A LENEBBIX MPOAYKTOB U HCIOJIb30BAHUE KO-
JIOTHYECKH 0€30MacHbIX TEXHUUECKUX PELICHHH.

OcHoBHbIE TTPOOJIEMbI METAJLUTYPTUU LIBETHBIX METAJUIOB: pa3BUTHE pecypcocOe-
peraronmx TEXHOJIOTMI MPOM3BOJCTBA U IOBBIIICHHS Ka4eCTBA METAJUIOB M CIUIABOB
[BETHBIX METANIOB pecypcocOeperarone TeXHOJIOTUH CUHTE3a JINTaTyp LBETHBIX U
PEOKHUX METAJIOB.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHHU

Meronuka mpenoaBanusi AUCHUILUIUHBI « IHHOBAIMOHHBIE U pecypcocOeperaro-
M€ TEXHOJOTHMU B METALIYPTHUU» U pean3alusl KOMIETEHTHOCTHOIO MOJIX0Aa B U3-
JIOKEHUM U BOCOPUSATUM MaTepualia MpeayCMaTPUBAET UCIOJIb30BAHUE CIEAYIOMINX aK-
TUBHBIX U HHTEPAKTUBHBIX ()OPM MPOBEICHUS TPYMNIOBBIX, WHIWBUAYAJIbHBIX, aAyIH-
TOPHBIX U BHEAYAUTOPHBIX 3aHSTUM:

— YTCHHE JIEKIIUM U CEMUHAPCKUX 3aHATHUN COIMPOBOXKIAETCS MOKA30M MYJIbTH-
MEIUNHBIX JICKIHU C TOMOIIBI0 KOMITBIOTEPHOM U IMTPOEKTOPHON TEXHUKHU Y UJLIKOCTPHU-
pyeTcsl HarJsiAHBIME TOCOOHSIMU;

— 0o0cyxaeHne IporuIeHHOTO MaTepralia Ha CeMHUHAPCKUX 3aHATHSX;

— HCTOJH30BAHME WHTEPAKTUBHBIX (POPM TEKYIIETO KOHTPOJS B (hopme ayau-
TOPHOT'O Y BHEAYITUTOPHOTO UHTEPHET-TECTUPOBAHMUS;

— OpraHM3ainus 1 IpOBEJIEHUE TEKYILEero KOHTPOJIs 3HAaHUM CTYEHTOB B (popme
TECTUPOBAHMUSL.



VY aenbHbIl BeC 3aHATUNA, NMPOBOJUMBIX B MHTEPAKTUBHBIX (opmax, ONpeneseH
IJIABHOM 11€JIbI0 00pa30BaTeIbHON MPOrpaMMbl, OCOOEHHOCThIO KOHTUHI€HTA 00y4Yaro-
IIUXCS U COAECpKAHUEM JUCHUILIMHBI «/IHHOBallMOHHBIE U pecypcocOeperarone Tex-
HOJIOTMM B METAJUIyPTHMM» U B LIEJIOM MO AUCHUIUIMHE cocTaBiseT 20% ayIuTOpHBIX
3aHATHMN.

3aHATHS JISKUMOHHOTO THUIA COCTABIAOT 17% OT o0beMa ayIUTOPHBIX 3aHSITHM.

B kypce nekumii nmpenojgaeTcs MOCTOSIHHO OOHOBIISIEMBIN MaTepuas, 3aMMCTBOBAHHBIM
U3 PA3JIMYHBIX MCTOYHHKOB — HAYYHBIX CTAaTe€, MOHOrpauil, U T.O., YTO MO3BOJISIET
OCBelIaTh NOCIEIHUE JOCTHKEHUS B METAJUIypruu U 00pabOTKE METAJUIOB JABJICHHUEM,
npoOyXk/ast y CTy/ICHTOB UHTEPEC K YCBOSHUIO 3HAHUM.

Baxxnyio 4acth TeopeTudeckoi U mpodeccuoHaIbHON MPaKTHYECKON MOArOTOB-
KU CTYJICHTOB COCTABJIAIOT MpakTU4eckue 3aHsaTus. OHU HampaBieHbl Ha OoJiee riay0o-
KO€ YCBOCHHME TEOPETHUECKHUX IMOJIOKEHUN M (OopMUpOBaHUE Y4EOHBIX U MPOQeEccHo-
HaJIbHBIX IPAKTUYECKUX YMEHUI.

B Teuenue cemecTpa OCyIIECTBISIETCS TEKYIIUKA KOHTPOJIb OCBOEHUS AUCIUILIN-
HBI B (hOpME YCTHOTO OIpOCca MO0 TEMAaTUKE MPEIIIECTBYIOLUINX 3aHITHH.

6. OueHo4HbIe cpeaCcTBA /sl TEKYLIEro KOHTPOJIsl YCIIeBaeMOCTH,
NMPOMEKYTOUHO aTTeCTAIMH 10 UTOraM OCBOEHMS TN CIUTLTHHBI
U y4eOHO-MeTon4YecKoe odecneuyeHue caMoCTOSITeILHOI PadoThI CTY/1€HTOB

TexHuueckue cpecTBa OCBOCHUS JUCIUIUIMHBI BKIIOYAIOT AJIEKTPOHHBIN OaHK
JaHHBIX (OTO- W BUAEOMATEPUAIOB (TJIAKATOB, CXEM, YEPTEKEi) OCHOBHBIX TEXHOJIO-
TMYECKUX TMPOIECCOB U CHEIUATU3UPOBAHHOTO MEXaHWYECKOro 00OpYyIOBaHUS, HC-
MOJIb3yEMOT'0 B METAJLTYPTrUYECKOM IIPOU3BOJICTBE.

B mpomecce oO0OydeHUsT HCHOJB3YIOTCS CIAEAYIOUIME OLICHOYHbIE (POPMBI
CaMOCTOSITENIbHOM pal0OThl CTYACHTOB, OIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTUH MPOMEKYTOUHBIX aTTECTALINM:

— 4YTEHUE PEKOMEHAYEMOW JUTEPATYpPhI NPU MOATOTOBKE K JIEKIIHOHHBIM, IPAK-
TUYECKUM U CAMOCTOSITENIbHBIM (KOHTPOJIBHBIM) 331aHHSIM.

—  BBINIOJIHEHUE KOHTPOJIbHON pabOThI;

— MOJrOTOBKA K MPOMEXYTOYHOU aTTECTALlMU: HK3aMEH.

OneHovHbIE CPECTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIb-
HBIE BOMPOCHI JIsl KOHTPOJISI OCBOCHHUS 00YYaIOIMMUCS Pa3/IeJIOB TUCIUILIMHBI.

Obpasybl 9K3AMEHAYUOHHO20 Oulema, 3a0aHull HA KOHMPOIbHYIO pabomy u

KOHMPOJIbHble 8ONPOCLL OISl NPOBEOeHUs. MeKywe20 KOHMPOIs YCNesaemocmi,
npuseoennl 8 Ilpunoscenuu 2.

6.1. ®oHJ OLIEHOYHBIX CPEICTB /ISl IPOBEeHNs POMEKYTOUYHON aTTeCTAlMU
00y4aKIMXCs M0 JUCHUILTINHE (MOYJII0)

6.1.1. IlepeyeHb KOMIIETEHU M ¢ YKa3aHUEM 3TaNoB UX (POPMUPOBAHUS



B Mpollecce 0CBOEHUsI 00pa30BaTeIbHO MPOrpaMMblI

B pe3ynbrare OCBOCHUS AUCHUILUIMHBI (MOAYJS) (DOPMUPYIOTCS CleAyloliue
KOMIIETEHIIUH:

Kon B pe3yabTare ocBoeHusi 00pa3oBaTeJbHOMH MPOrPaMMbI
KOMIIeTeHIHH o0yuyarommiics 10J2KeH 00J1a1aTh

OIK 2 CriocoOHOCTHIO pa3pabaThIBaTh HAYYHO-TEXHUUYECKYIO, IPOEKTHYIO U CIIY)KEOHYIO
JOKYMEHTAINI0, 0(OPMIIATh HAYYHO-TEXHUYECKHE OTYEThI, 0030pbI, MyOINKaILINH,
peLeH3uu

OITK-5 CriocoGHOCTHIO OLCHMBATH PE3YNLTATHI HAYIHO-TEXHIECKHX pa3paboToK,
HAYYHBIX UCCIICIOBAaHHUI U 0OOCHOBBIBAaTh COOCTBEHHBIH BBIOOP, CHCTEMATU3UPYS
1 0000111251 TOCTUKEHHS B OTPACIH METAJUTYPIHH U CMEXHBIX 00J1acTAX

K-1 Cnoco0HOCTBIO BEIOMPATh METO/1bI IIJIAHUPOBAHUS, OATOTOBKU U MPOBEICHUS

HCCIIEIOBaHU M, Ha0JII01eHUH, UCTIBITAHUN, U3MEPEHUM U IPUMEHATDh UX Ha
MPAKTHUKE, aHAJTM3UPOBATh, 00padaThIBATh U MPEICTABIATH PE3YJIbTATHI

B nponecce ocBoeHust 00pa3zoBaTEIbHOM MPOTpaMMbl JAHHBIE KOMIIETEHIIMH, B
TOM YHUCJE WX OTAEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCA MO3TAIHO B XOJ€ OCBOEHUS
OoOy4aroIMMUCs JUCUUIUIMH (MOJYJIel), TPAaKTUK B COOTBETCTBHM C YUEOHBIM IJIAHOM
Y KaJeHIapHbIM I'papuKoM y4yeOHOro npouecca.

6.1.2. Onucanue noka3artejeil 1 KpuTepueB OLIEHUBAHNUSI KOMIIETEeHIIUIA,
(opMupyeMBbIX 110 UTOTaM OCBOEHHS TUCHUILTHHBI (MO1YJIs1),
ONMUCAHNE IIKAJ OIleHUBAHUS

[lokazaTenem OlLIGHMBaHWS KOMIIETCHIIMA HAa  Pa3IMYHBIX dTanax ux
(bopMHUpPOBaHUS SBISICTCS JTOCTHIKCHHE OOYYAIOIIMMHUCS TUTAHUPYEMBIX PE3yJbTaTOB
00y4eHUs MO JUCHUILUIUHE (MOJIYIIIO).



OIIK-2: - CnocobHOCTB pa3padbaThiBaTh HAYYHO-TEXHUUYECKYIO, TPOCKTHYIO U CITYKEOHYIO
TOKYMEHTAINI0, 0(OPMIISITh HAYYHO-TEXHUYECKHUE OTUYEThI, 0030pbl, MyOJIUKAIIUH, PELIEH3UU

Kputepun onennBanus

IToka3zareJib
2 3 4 5
- 3HaTh U Oo6yuarommiicst He | OOyuaroruiicst cnabo | OOywarommiics | OOy4aroruiics
MPUMCHSTH 3HACT IIEPEAOBBIX 3HACT IIEPEAOBBIX 3HACT IIEPEAOBBIX 3HAeT
MEPEAOBBIC METOABI METOJOB U METOJOB U TEXHOJOI'MH METOJOB U IIepeoBLIE
1 TEXHOJIOTMH TEXHOJIOTMH OPOCKTUPOBAHUS UJIU TEXHOJIOTMH METOJIbI U
MPOCKTHPOBAHHUA POEKTHUPOBAHUA HUCIOJIb30BATh IIPOECKTUPOBAHUS TEXHOJIOTUU
WA UCII0JIB30BAaTh | WIM UCIIOJIB30BATh | TBOPYECKMM MOAXOJ | WK UCIIOIB30BATh [[IPOEKTUPOBAHU
TBOp‘IeCKHﬁ IIoAXo TBopquKHﬁ MMOJIXOJ| IJ1s pa3pa60TKH HOBBIX TBoquCKI/Iﬁ IMOJAXO] 1 U
JUIst pa3paboTKu JUIst pa3paboTKu U OpUT'MHAJIbHBIX JUIs pa3paboTKU | UCIOJB30BATh
HOBBIX U HOBBIX U METOI0B HOBBIX U TBOp‘IeCKI/Iﬁ
OPUTMHAJIBHBIX OpUTMHAJIbHBIX OPOCKTUPOBAHUS U OpUTMHAJIbHBIX HOJAXO0J AJsd
METOI0B METOJI0B pa3paboTKu METOZI0B pa3paboTku
MPOCKTUPOBAHUSA U | IPOCKTUPOBAHUSA U MPOEKTUPOBAHUS U HOBBIX U
pa3paboTku pa3paboTKu. pa3paboTKH, OpPUTMHAJIbHBIX
JOIyCKaKTCs METOI0B
HETOYHOCTH. IIPOEKTUPOBAHU
sI U pa3pabOTKu
- Bragern Obyuaromuiics He -|- OOyuaromuiics wioxo| - O0yyatommiics | OOydaromuics
MMPHUBCIACHNCM B BJIagceT BJIaJ€CT NIPUBEACHUEM BJIAaOEET XOpOI1IO0
COOTBCTCTBHUC IIPUBCJCHHUCM B B COOTBETCTBUEC IIPUBCICHNUCM B BJIAJIEECT
TpeOOBAHUAM U COOTBETCTBUE TpeOOBAHUAM U COOTBETCTBUE IIPUBEICHUEM B
HOpMaM TpeOOBAHUSAM U HOpMaM CTaHJapTOB TpeOOBaHUAM U COOTBCTCTBUC
CTaH1apTOB HOpMaM pa3paboTaHHYIO HOpMaM TpeOOBaHUSAM U
pa3paboTaHHy0 CTaHJapTOB JOKYMEHTAITHIO, CTaHJIapTOB HOpMaM
JIOKyMCHTaIIH1IO, pa3paboTaHHYIO dbopmHpoBaHUEM U pa3paboTaHHYIO CTaHJ1apTOB
(GopmMHpOBaHHEM U | noKyMeHTaluIO, |[0hOPMIEHHEM OTUETOB,| JOKYMEHTAILMIO, |pa3paboTaHHYIO
odopmireHrEM dbopMHpOBaHUEM U ¢ co0roIeHueEM (bopMHPOBAHUEM U |IOKYMEHTALINIO,
OTYETOB, C odopmiieHrEeM tpeboBanuii 'OCT. obopmiieHueM | GopMUPOBaHHIE
COOMI0IECHNEM OTYETOB, C OTYETOB, C M H
rpedoBanuii 'OCT.|  cobmonenuem cobmoeHreM | o(popMIICHUEM
tpeboBanuii 'OCT. tpeboBanuit 'OCT,| oruéros, ¢
HO UMEIOTC coOII0ICHUEM
HEKOTOpPEIE TpeboBaHuU
OIMOKH. I'OCT.
- YMeTh Oo6yuarommiics He | OOyuatoruiicst cnabo | OOywaromuiics | OOyuarommuiics
pa3pabaTsIBath 1 yMeeT yMeeT pa3pabaThiBaTh U yMeer XOPOILIO YMEET
0hOpMIIATH pa3pabarbiBaTh U | 0GOPMIIATH HAY4YHO- | pa3palaThiBaTh U | pa3pabaThIBaTh
Hay4IHO- 0QOpMIISTH TEXHUYECKYIO U 0pOpMIISITH 1 0popMIIATH
TCXHUYECKYIO U Hay4YHO- MMPOCKTHYIO Hay4HO- Hay4HO-
[IPOCKTHYIO TEXHUYECKYIO U JIOKYMEHTALHIO, TEXHUYECKYIO U |TEXHUYECKYIO U
[IOKyMCHTAIHIO, OPOCKTHYIO COCTaBIISITh OPOCKTHYIO OPOCKTHYIO
COCTABJIATh JTOKYMEHTAIIUIO, CITYyKEOHYTO JTOKYMEHTAIVIO, |IOKYMEHTAIIHIO,
CHY>K€6HYIO COCTaBJIATH JOKYMEHTAIHIO, COCTAaBIIATH COCTaBIIATH
JOKYMEHTALUIO, CITYy)KEOHYTO 0030pHbI, MyOJIMKAINH, CITYKEOHYTO CITY)KEOHYTO
0630pBI, JOKYMCEHTAIUIO, | pelECH3UHU, BBIIOIHATE | JOKYMEHTAHUIO, (IOKYMEHTAILUIO,
yOJIMKAINH, 0030pHI, TpeOOoBaHUS 0030pHI, 0030pHI,
[PEUCH3MUH, nyOJIMKanumy, HOPMOKOHTPOJISI TPH myOJIMKanuy, nyOJIMKaIuy,
BBITIOJIHATD penensuu, 0OpMIICHUH HAYIHO- penensuuy, penensuuy,
TpeboBaHus BBITIOJIHATH TEXHUYECKHUX OTUYETOB BBINIOJIHATH BBITIOJIHATH
HOPMOKOHTPOJISA TpeOoBaHUs TpeOOoBaHUS TpeOoBaHUS
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pu opopMIICHUN
Hay4YHO-
TEXHUICCKUX
OTUYCTOB

HOPMOKOHTPOJIS
npu opopmIIeHUN
Hay4HO-
TEXHUYECKUX
OTYETOB

HOPMOKOHTPOJIS
npu opopMIICHUN
Hay4HO-
TEXHUYECKUX
OTYETOB, HO
UMEIOTCS
HETOYHOCTH B
U3JI0’KEHHH.

HOPMOKOHTPOJIS
npu
odopMIIeHUH
Hay4YHO-
TEXHUYECKUX
OTYETOB

OIIK-5: CriocoOHOCTB OLIEHUBATh PE3YJIbTAaThl HAYYHO-TEXHUYECKHX pa3pabOTOK, HAYUHBIX
UCCIIEIOBaHM M 0OOCHOBBIBATH COOCTBEHHBIN BBIOOpP, CUCTEMATHU3UPYs U 000011ast JOCTHKEHUS B
OTpaciIy METAJUTYPTUH U CMEKHBIX 00J1acTAX

Kputepun onenuBanus

moucka u c0opa JIaHHBIX|
00 00BbeKTe
MCCIIeIOBAHUS U3
OHOINOTEYHBIX
katanoros, MurepHera,
MHBIX NICTOYHUKOB
nHpOpManny,
METOIaMHU
COITOCTaBIEHUS U
CPaBHEHUSI OT/IC/IbHBIC

CTOpOH U

BIIAJICET crioco0amMu
rmovicka u cbopa
JAaHHBIX 00 00BEKTE
HCCIICIOBAHMS U3
OMOTMOTEIHBIX
Kataynoros, lHTepHeTa,
WHBIX HCTOYHUKOB
nHpopmanny,
METOAAMHU
COIOCTAaBJICHUS U
CpaBHCHUSI OTJICIILHBIC

BJIajieeT criocobamu
MoNCKa M cO0pa JaHHBIX

00 00BEKTE UCCIIENOBAHNS]

13 OUOIMOTEYHBIX
Katasioros, IHTepHeTa,
HWHBIX UCTOYHUKOB
nH(pOpPMAaIIIN, METOJAMH
COTIOCTaBJICHUS U
CpaBHEHHMS OT/EIbHbIE
CTOPOH U XapaKTEPUCTUK
00BEKTOB U MPOIECCOB,

IToka3zareJib
2 3 4 5
3HaTh mpeaMeT OO6yJatomnimiics: He OO0ydarontuiics II0Xo OOyuaronuiicst 3HaeT OOyuarommiics
MCCICNOBaHNsA, METOIBL 3HACT MpeaMeET 3HACT NpeaMeT NpeAMET UCCIICA0BAHMUS, 3HACT IIpeaMeET
oTOOpa 1 06paboTKK HCCJICIOBAHUSI, METObI| MCCIIEOBAHUS, METOIbI METOJIbl 0TOOpa U HCCIIeIOBaHUS,
uHbOpMaLyy, orbopa u 00paboTKH otbopa u 00paboTku | 00paboTKH HHpOpManny, | METOIBI 0TOOpa U
CBSA3AHHBIC C nHpOpMALNH, WHPOPMALINH, CBA3aHHBIC [CBSI3aHHBIC C YNCIICHHBIMH 00paboTkH
[TACJICHHBIMU CBSI3aHHBIE C C YMCICHHBIMHA pacueramu, 0600meHneM,| HH(DOpPMAIHH,
[pacueTaMu, YHUCJICHHBIMU pacderamu, 0000IICHHIEM, CHCTEeMaTH3aluei 1 CBSI3aHHEBIC C
00001IeH EM, pacueTamy, cucTeMaTH3alell 1 [KaccuuKanuel TaHHbIX,  YHCICHHBIMHU
cucTeMaTu3aluel u 00o001IeHneM, He yMeeT KIaccu(uKauei HO TOMyCKaceT pacueramu,
KJI%ICCI/I(IH/IKEIHI/EI\;I CHCTECMATHU3UPOBATH U JaHHBIX, TOITyCKacT HETOYHOCTH. 000011IEHTEM,
TaHHbBIX Ki1accuuurpoBaTh rpyOble OLINOKH. BJajJeeT
JIaHHBIE cucTeMaru3anuen
U KJlaccudukauen
JTAaHHBIX
YMeTb OLCHHBATH OO0yuaronuiics He OOyyaroMics MI0X0 OOyJaronuiics ymeeT OO6yuaronuiics
[pE3yIBTAThl HAYIHO- yMeeT OLICHHBATh yMeeT OLEHUBATh OLICHUBATbh PE3yJIbTaThl | YMEET OLICHUBATH
[TCXHUYCCKUX pe3yJbTaThl HAYYHO- pe3yiabpTaThl HAY4YHO- HAyYHO-TEXHUYECKUX pe3ynbTaThl
Pa3spaboTOK, Hay4YHBIX TEXHUYECKUX TEXHHYECKHX Pa3paboOToK,| pa3paboTOK, HAYUHBIX Hay4yHO-
MCCICI0BAHMUI 110 pa3paboTOK, HAYYHBIX | HAYYHBIX MCCIIEOBAHUH HCCIIEI0OBaHU 110 TEXHUYECKUX
COBOKYIIHOCTH HCCIIeJOBAaHUH 10 10 COBOKYITHOCTH COBOKYITHOCTH pa3paboToK,
[IPU3HAKOB, COBOKYITHOCTH IIPU3HAKOB, IIPU3HAKOB, Hay4YHBIX
00OCHOBBIBATH BHIOOP | MpH3HAKOB, HE MOKET | OBGOCHOBHIBATH BHIGOP 00OCHOBBIBATh BEIOOP | MCCIIETOBaHUHN IO
OIITUMAJIBHOTO 000CHOBATh BHIOOP | ONITHMMAJILHOTO PELICHUS], | ONTHMAIBLHOTO PELICHUs, | COBOKYITHOCTH
[peIeHuA, OINTUMAJILHOTO CHUCTEMATHU3UPYS U CHUCTEMATHU3UPYS U MIPU3HAKOB,
CUCTCMATU3UPYS 1 pelieHus, 000011as JOCTIKEHNS B | 0000111ast TOCTHKEHUS B 000CHOBEIBATH
00001ast JOCTHKEHHUS B CUCTEMATHU3UPYS U OTpac/Id METAJLUIYPruM, | OTpaciid MEeTaIypruu, BBIOOD
0Tpacii METAUTYPTHH, 0600IIas TOCTHKEHHUS B| METatoo0paboTKu u METaLI000pabOTKH 1 OINTUMAJILHOTO
METAI000pabOTKU U | 0Tpaciii METAIUTpIUH, | CMEXKHBIX 0611acTsX, CMEXHBIX 00J1acTsX, HO peuieHus,
CMEXKHbIX 00JIACTSIX. METAIUIO00PAOOTKH U | JOIMYCKaeT HETOYHOCTH. | JOMYCKAeT HeOONbIINEe | CHCTEMATH3HPYS U
CMEXXHBIX 00JIacTsX. OTOBOPKH. 0000mmas
JIOCTIDKEHUS B
0oTpaciu
METaJUTypIrHH,
MeTao00paboTKH
1 CMEXHBIX
obJacTsx.
Buaaners ciocobamu OOyuaromuiicst He OOyyaronuiicst uoxo | OOyuwaromuiics Bnageer | OOyuaromuiics

criocobaMu oucKa u

cOopa TaHHBIX 00 O0BEKTE

WCCIIeIOBaHUS U3
OMOTUOTEYHBIX
Katasioros, IHTepHeTa,
WHBIX UICTOYHUKOB
nHPOPMaIINU, METOAAMH
COIIOCTABJICHUS U
CpaBHEHHUsI OT/AEIbHBIC
CTOPOH U XapaKTEPUCTUK
00BEKTOB M MPOIIECCOB,

XOPOIIIO BIIAJICeT
croco0aMu moucka
u cbopa TaHHBIX 00
00beKTE
HCCIEN0BAHUS U3
OHMOJIMOTEYHBIX
KaTaJioros,
WuTepHeTa, HHBIX
HCTOYHUKOB
nHpopMmauuy,
METOJaMHU
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XapaKTCpUCTUK CTOPOH U K.]'IaCCI/I(I)I/IKaIII/II/I ux, 1o Knaccn(bmcaunn ux, 1o COIIOCTaBJICHUA U
00BEKTOB U MpouEeCcCoB, XapaKTCpUCTUK OHpeHCHéHHHM OHpeﬂeHéHHLIM CpaBHCHUA
KﬂaCCI/I(l)I/IKaIlI/II/I ux, 1o 00BEKTOB U IMpoueccoB, S3HAUYCHUAM U 3HAUYCHUAM U OTACJIbHBIC CTOPOH
OHpe[[eJ'IéHHLIM KﬂaCCI/I(l)I/IKaI_[I/II/I ux, 1o 0606H16HI/IGM, 0606HICHI/ICM, 1 XapaKTECPUCTUK
BHAYCHUAM U OHpC,Z[eHéHHBIM CI/ICTeMaTPIBaHI/Ieﬁ u CI/ICTeMaTI/BaLlI/ICI\/'I u 00BEKTOB U
0000IIIEHEM, 3HAYEHNUSIM U KIaccu(UKauel TaHHBIX | KITacCU(pUKAIeH TaHHBIX TIPOIIECCOB,
crcTeMaTH3auend u 00001IEHNEM, CHCTEMaTH3alliH TaHHBIX | CHCTEMAaTH3alll, TaHHBIX| KiacCH(pUKannu
KIaccu(puKaei cUCTeMaTH3alled 1 |10 MpHU3HAKaM CXOJACTBA U|IO IPU3HAKAM CXOACTBA U X, 1o
HAQHHBIX Knaccmbm(auneﬁ OTJIMYUA OTIIM4HUSL, HO Z[OHyCKaCT OHpeI[eJIéHHLIM
CUCTEMAaTU3al[UN JAaHHBIX HETOYHOCTH. 3HAYCHUSAM U
JT@HHBIX IO MpHU3HaKaM CHUCTEMATU3allun 0606HICHI/ICM,
CXOJCTBA U OTIMYMS | JAHHBIX IO IIPU3HAKAM crucTeMaTH3anuei
CXOJCTBA U OTJINYUS U KJlaccudukanuen
JAHHBIX
CUCTCMAaTU3alunu
JaHHBIX I10
MIpU3HAKAM
CXO0ACTBa U
OTIINYuA
IIK-1: Cnoco6HoCTb BHIOUPATH METO/IBI IJIAHUPOBAHUS, IIOATOTOBKH U MIPOBEICHUS UCCIICIOBAHUIA,
HaOII0/IEHUH, UCTIBITAHUN, U3MEPEHHI U IPUMEHATh UX Ha MPAKTHKE, aHAJTM3UPOBaTh, 00pabaThIBATh
U IPEJCTABIIATh PE3YIbTATHI
Kpurepun oueHuBanus
IToxka3artensn
2 3 4 5
- 3nanue MetoioB  [(OOyJaroImuics OOy4aromuiics OO0y4Jaromuiics OO0yJaromuics
MICCIIETOBAHHH, ITEMOHCTPHPYET IEMOHCTPHPYET IEMOHCTPHPYET MEMOHCTPHUPYET
[pOBECHMS, MOJIHOE OTCYTCTBHE |[HEIOJHOE HaCTHUYHOE MOJTHOE
00pabOTKH U aHAJIM3a [WIK HEJOCTATOYHOE [COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
[pE3yJIBTaTOB COOTBETCTBHE CIIEIYIOIINX 3HAHNUN:  [CIIEAYIOIIUM 3HAHWSM:_ (CIIETYIOIINUM
MCIIBITAaHUH U CIIeTyIOIIMX 3HAHUN: [METOI0B 3HaHHE METOIOB BHAHUAM: _
M3MEPEHUI. METOJIUK MCCIICJOBAHMUIA, HCCJICIOBaHUM, — METOJIOB
Kpurepuu BeIOOpa  [MCCIIEIOBaHUH, [IPOBECHMS, [IPOBEACHMS, MCCIIEJOBAHNH,
METOIOB ¥ METOJIUK  [TPOBEICHHUS, 00paboTKH ¥ aHaju3a |00pabOTKH M aHAIM3a  [IPOBEJCHUS,
MCCIIeTOBaHUN 00pabOTKH U aHANIN3a [pe3yIbTaTOB [pe3yJIbTaTOB 00paboTKH U
[pE3yIBTaTOB MCIIBITAHUH U MCIIBITAHUH H AHaJIN3a
MCIIBITAHUH U M3MEPEHUN. M3MEPEHUN. [pE3yIbTaTOB
M3MEpEHNH. — Kpurepues Boibopa | — OLeHKH KPUTEPUEB |[UCIIBITAHUN U
He 3HaeT kpuTeprueB | METOAOB U METOAMK BBIOOpAa METOZOB U [M3MEPEHHUH.
BBIOOpa METOOB U UCCIJIEJOBAHUM. METOIK —Kpurepues
METOJINK WCCIIETOBAHUH. BBIOOpa METOI0B
HUCCIIEIOBAaHUM. 1 METOJTUK
HUCCJIEIOBAHUH.
- YMeHue 1mpoBoaAnTh (O0yJaroImuiics He OOyuaromuiics OO0y4aromuiics OO0yJaromuics
MCIIBITAHUS, YMEeT WIIH B MEMOHCTPHPYET MEMOHCTPHUPYET MEMOHCTPUPYET
M3MEpEHHS U HEA0CTaTOYHON HEIOJIHOE YaCTHYHOE MOJIHOE
00paboOTKy CTETIEHH yMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
[pE3yIBTaTOB. —TIPOBOJUTH CIEIYIOINX YMEHUNA:  (CIIEAYIOIIUM YMEHUSIM: (CIIETyFOIINX
PerucrpupoBath MCTIBITAHHS, —TIPOBOJHTH —TIPOBOJHTH [YMEHHIA:
MoKa3aHusi NpUOOPOB.[U3MEPEHUS U MCIIBITAHUS, U3MEPEHUS MCIIBITAHUS, U3MEPEHMSI [~ TIPOBOJUTH
[TpoBeneume 00paboTKy 1 06paboTKy 1 00paboTKy WCITBITAHMS,
[pacdéToB H [pE3yIBTaTOB. [pe3yIbTaTOB. [pe3yIIbTaTOB. M3MEpEeHHS U
KpUTHYECKHI aHanmu3 [PeructpupoBaTh Peructpuposath Peructpuposath 00paboTKy
[pE3yJIBTaThI, MoKa3aHusl NPUOOPOB. TOKa3aHusl NPUOOPOB.  [MOKa3aHUs MPHUOOPOB.  [PE3YJILTATOB.
BBIIIOJIHEHHE —IIpoBoauts pacuétel—IIpoBoauTs pacuérel u| — IIpoBOaUTE pacuéTel [PerucTpupoBaTh
BBIBOJIOB. U KPUTHYECKU KPUTHUYECKU U KPUTHYECKU MOKa3aHus
aHAJIN3UPOBATH aHaAJIM3UPOBATH aHaJIM3UPOBATH puOOpPOB.
pE3yNbTaThl, 1ENaTh | pPE3yJNbTaThl, A€IaTh | PpE3yJbTaThl, ACIaTh — IIpoBonnts
BBIBOJIBI. BBIBOJIBI. BBIBOJIBI, JOITyCKAET pacdéTel U
HeOoIbIIne KPUTHYECKH
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HCTOYHOCTH

aHAJIM3UPOBAThH
pe3yabTaThl,
JIENAaTh BBIBOJEL.

- Biranenue BIOOpoM
MCIIBITATEIILHOTO U
M3MEPUTEIHEHOTO
00O0pyOBaHWS,
HE00X0IUMOTO JIJIst
[TPOBEICHUS
HCClIeI0BaHUH.
BrInosHeHHE OIICHKH
1 00paboTKH
pe3yIbTATOB
MCCIIEIOBAHNSI.

OO0yJaroImuiics He
BJIaJICCT WU B
HEJI0CTaTOYHOM
CTCTICHU BIIAJICCT:
—CHCTEMOI BEIOOpA
MCTIBITATEIEHOTO U
U3MEPUTEITLHOTO
00opyoBaHUS,
HEOO0XOMMOTO JIJIs
MPOBEICHHS
HCCIICOBAHMUM;
—HE MOXET
BBITTOJTHATH OIICHKU U
00paboTKy
[pe3yJIbTaTOB
MCCIICIOBAHUS

OOyuarommuiicss  cmabolO0yJaromuiics
BIIA/ICCT: MACTHYHO BJIaJICET:
— CHCTEMOW BBIOOpa—CHCTEMOM BEIOOpa
MCITBITATEIEHOTO HHUCIIBITATEIFHOTO U
M3MEPUTEILHOTO M3MEPUTEILHOTO
00O0pyIOBaHUS, 00opyIOBaHUS,
HEOOXOAMMOT0 IUIIHEOO0XOIUMOTO TSt
[IPOBEICHUS [IPOBEICHUS
MCCJIEIOBAHNU; MCCJIEIOBAHN;

— BBINOJIHACT OLICHKY U

IMOJKCT BBIIIOJIHATH

00paboTKy pe3yIbTaTOBOIEHKY B 00paboTKy
uCccIIeJOBaHUS Clpe3yIbTaTOB
HEKOTOPBIMHU MCCIIeJOBaHNI;
OLIMOKaMH 1 HaBBIKH OCBOCHBI, HO
IMCIIBITBIBACT A0IIyCKaroTCA
BHAYNTCIIbHBIC HE3HAYNUTCIIbHbIC
BaTpyIHEHHS npH| OIMOKH, HETOYHOCTH,

MIPUMCHCHHNHU HAaBBLIKOB|
B HOBBIX CUTYyallUAX

3aTpyAHEHHUS IIpU
AHAJIUTHYCCKUX
orepauusx, IepeHoce
YMEHUI Ha HOBBIE,
HECTaHAapPTHBIC
CHUTYaIUH.

OO0yJaromuiics B
[TOJIHOM 00BEME
BIIAJICET:
— CHCTEMOM
BEIOOpA
MCIIBITATEILHOTO
151
M3MEPUTEITHLHOTO
00opyIOBaHUS,
HEO0XOIMMOTIO
TSI IPOBEACHUS
HCCIICAOBaHUM;
— MOJKET
BBIIOIHATE
OLICHKY U
00paboTKy
[pPE3yIHTATOB
HCCIICIOBAHMS
¢B00OOIHO
MIPUMEHSIET
MOJTyYCHHBIC
HaBBIKU B
CI/ITyaHI/IHX
TOBBIICHHOM
CII0’KHOCTH.

[IIxanpl OLIEHUBAHUA PE3YIBTATOB POMEKYTOUYHON aTTECTAILIUU U UX ONHUCAHUE.

DopMa NPOMEKYTOYHOM ATTECTALMHU: IK3AMEH

[TpomexxyTouHass arrectanusi oOydaromuxcss B ¢opme 3ayera MPOBOJIUTCSA IO
pe3yJibTaTaM BBITIOJTHEHHUS BCEX BUJIOB YUEOHOUM pabOThI, MPEAYCMOTPEHHBIX YUCOHBIM
IUIAHOM TIO JAHHOW JUCHUIUIMHE (MOMYJIO), MPU 3TOM YUYUTHIBAIOTCA PE3YJIbTATHI Te-
KYLIEr0 KOHTPOJSl YCIIEBAEMOCTH B TeueHUe ceMecTtpa. OUeHKa CTENEeHU JOCTUKECHUS
00yJaronMMuUCs TIAHUPYEMBIX PE3yJIbTaTOB O0yUeHHUS TI0 TUCIUILIMHE (MOIYJII0) MPO-
BOJMTCS TMPEnoiaBaTesieM, BEAYIUM 3aHATUS TI0 JUCIUIUIMHE (MOYJII0) METOIOM JKC-
nepTHOM oneHkH. [1o uToram mpoMeXKyTOYHO#M aTTeCTalli MO AUCHUILIIMHE (MOIYIIIO)
BBICTaBJISIETCS OLIEHKA «3auTeHo» win «He 3auteHoy.

K npomesicymounoii ammecmayuu OOnyCKaromcsi mojvKo CMyOeHmbl, 6blNoJl-
HUBUWUe 6ce 8UOblL YUeOHOU pabomul, npedycMompenHvle pabouell NPocpamMmor no OUC-
yunnune «llepcnexmuenvie MexHOIO2UU MEMALTYPSULECKUX NPOYECCO8», d MaKlce
CO2NIACHO pe3yIbmamam mexyuwe20 KOHmpos YCnesaemMocmu 8 meyeHue ce- mMecmpa,
BeOYWUM 3aHAMUSL NO  OUCYUNIUHE (MOOYIIO)

6blNOJIHEHHO20 npenodaeameﬂem,

Memooom SKCI?epI’I’ZHOZZ OUEHKU.

HIxana
OLICHUBAHUSA

Onucanune
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Buvinonnenvt 6ce 6uovt yuebnoii pabomol, npedycmompeHHble y4eOHbIM
naanom. Cmyoenm OeMoOHCmpupyem coomeemcmeue 3HAHUU, YMeHUl,
HABbIKOG NPUBCOEHHLIM 8 MabIUYax noxaszameneil, onepupyem npuoo-
PEemeHHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHAem UX 6 cumyad-
Yusx nosvlueHHoU croxcnocmu. Ilpu smom mocym 6vimv OOnyujeHvl He-
3HaAuUMmMenbHbvle OWUOKU, HEMOYHOCMU, 3AMPYOHEeHUs NPU aHATUmuYe-
CKUX ONepayusix, nepeHoce 3HAHull U yMeHull Ha HOGble, HeCMAHOapMHuble
cumyayuu.

Buvinonnenvt 6ce 6uovl yuebnou pabomsi, npedycmompeHuvie yyeOHbIM
naanom. Cmyoenm OeMOHCmpupyem HenoHoe, NpasuibHoe COOMmeent-
Xopouwio cmeue 3HaHull, YMeHUll, HA8bIKO8 NPUBEOEeHHbIM 68 madbauyax noxkazame-
qetl, b0 ecau npu 3mom OvlIU 00nyueHvl 2-3 HecyujecmeenHvle Oumuo-
K.

Buvinonnenvt 6ce 6uovl yuebnoii pabomol, npedycmompeHHble y4eOHbIM
nianom. Cmyoenm OeMOHCmpupyem coomeenmcmeue 3HaHull, 8 KOMmopom
0c8eweHa 0CHOBHAs, HaUboIee BANCHAsL HaCMb Mamepuald, Ho npu
9MOM OONYUeHa OOHA 3HAYUMENbHASL OWUOKA UTU HEMOYHOCD.

Omauuno

Yooenemsopumenvro

He @vinonnen ooun unu 6onee 6u0o6 yuebHou pabomwl, npedyCmMompen-
HbIX yueOHbIM naanom. Cmyoenm O0eMOHCmpupyem HenoiHoe cOOmeem-
cmeue 3HaHuil, YMeHUll, HA8bIKO8 NPUBCOCHHbIM 6 Mabauyax noxazame-
HeyoosnemeopumenvHo | neil, 0onyckaomces 3nauumenvhvle OWUOKU, NPOAGIAEMC OMCYMCMEue
3HAHUL, YMeHUll, HABbIKOG NO psdy noxazameetl, CMyOeHm UCNbIMblEd-
em 3HauumenvHvle 3ampyoOHeHUs NPU ONePUPOBaAHUL SHAHUAMU U YMEHU-
AMU NPU UX NePeHOce Ha HOBble CUMYAYUU.

Donodsl oyeHounvix cpedocms, npedcmasnenvl 8 llpunoscenuu 2 x pabouei npo-
epamme.

7. YueOHO-MeTOoAMUYecKOe U MH(OPMAIIMOHHOE o0ecnevyeHne U CIUININHBI

a) OCHOBHAasI JIMTeparTypa:

1. Mertamnyprus TsDKEJBIX IIBETHBIX METAJJIOB [AJIEKTPOHHBIM pecypc] : ajek-
TPOH. y4eOH.-MeTo 1. KoMIUIekc auciurinael / H.B. Mapuenko [u np.] ; Cub. dpeneparn.
yH-T. — Kpacnospck: HIIK COY, 2009. — on-line. URL: http:/files.lib.sfu-
kras.ru/ebibl/umkd/1850/ (mara obpamienus 05.04.2017). — Pesxxum goctyma: cBOOO-
HBI.

2. Tlporecchl TOPOMIKOBOM METAJLUTYPIHH [3JEKTPOHHBIA pPecypc]|: 3JIEKTPOH.
yaeOH.-meToa. komruieke aucturumabl / E.H. Ocokun [u ap.]; Cub. ¢enepan. yH-T. —
Kpacnospck: UIIK  CdY, 2008. — on-line. URL: http://files.lib.sfu-
kras.ru/ebibl/umkd/63/ (nata ooparienust 05.04.2017). — Peskum gocTyma: cCBOOOTHBIM.

3. Meramnyprus 0JaropoJHbIX METAJUIOB [3JEKTPOHHBIA pecypc]| : 3JEKTPOH.
yueOH.-meroa. komuieke qucuuruiniel / H.C. IlepdunbeBa [u ap.] ; Cub. dbenepan. yH-
T. — Kpacnospck: HIIK C®Y, 2007. — on-line. URL: http:/files.lib.sfu-
kras.ru/ebibl/umkd/216/ (nara oopaienus 05.04.2017). — Pexxum goctymna: CBOOOIHBIMH.

4. MarepuanoBeIeHHe M TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTepHUaIOB [dJICK-
TPOHHBINA pecypc]| : AMEKTPOH. YUeOH.-METO. KOMIUIEKC AUCIUIUHHBL / A.B. bpaxHu-
koB [u 1p.] ; Cub. denepan. yu-t. — Kpacnosipck: UTTK COVY, 2008. — on-line. URL:
http://files.lib.sfu-kras.ru/ebibl/umkd/1077/ (mata obpamenus 05.04.2017). — Pexum
J0CTyTa: CBOOOTHBIH.
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0) 10MOJIHUTEILHAS JIUTEepaTypa:

5. HoBbeie mporecchl W CIUIaBBI [3JIEKTPOHHBIM pPECypc]: 2JIEKTPOH. y4YeOH.-
MeToJ. komruieke aucuurmiuabl / A.A. KoBaneBa [u ap.]; Cub. ¢enepan. yu-t. Un-1
[BET. METAUIOB u MarepuanoBencHus. — Kpacnosipck: UMK COY, 2012. — on-line.
URL: http://files.lib.sfu-kras.ru/ebibl/lumkd/umk/kovaleva/  (mata  oOpameHus
05.04.2017). — PesxuMm focTyma: CBOOOHBIMN.

6. MarepuasioBeieHUEe [JIEKTPOHHBIN pecypc|: 3JIEKTPOH. Y4eOH.-METO/I. KOM-
wieke aucuuiuivael / B.C. buponrt [u np.] ; Cub. denepan. yu-t. — Kpacnosipck: UIIK
CdV, 2008. — on-line. URL : http://files.lib.sfu-kras.ru/ebibl/umkd/12/ (nata ob6parie-
aust 05.04.2017). — Pexum goctyna: CBOOOIHBIM.

7. TpoliHble 1 MHOTOKOMIIOHEHTHBIE CHUCTEMBI [3JIEKTPOHHBIA pecypc]: 3Jiek-
TpOH. y4ueOH.-MeToA. komruiekc aucturumnbl / E.B. Kpacnosa [u np.]; Cub. genepan.
yH-T. UH-T niBeT. MeTaimoB u MarepuanoBeneHus. — Kpacnospcek: UIIK COVY, 2008. —
on-line.  URL:  http://files.lib.sfu-kras.ru/ebibl/umkd/1814/ (mata  oOparueHus
05.04.2017). — PexxuMm focTyma: cBOOOTHBIM.

B) IPOrpaMMHOe o0ecrieueHre U HHTEPHeT-PecypPChbl:

[TporpamMMHOe obecriedeHre He MPEayCMOTPEHO.

NHTepHeT-pecypchl BKIIOYAIOT YYEOHO-METOANYECKUE MaTepHuaiabl B JJICKTPOH-
HOM BHJIE, IPEJICTaBICHHbIC Ha caiiTe http:/lib.mami.ru B pasnmene «DaeKTpoHHBIC pe-
CypChD».

Ilone3urie y‘l€6HO-MeTO,I[I/I‘leCKI/I€ 51 HH(bOpMaHI/IOHHI)Ie MaTCpuaibl IIPCACTABIIC-
HBI HAa canTax:

—  @®uszuyeckoe MOJCIUPOBAHUC IIPOLCCCOB ICPCMCIIMBAHUA MCTAJlJIa B KOH-
BepTepe ¢ KOMOMHUPOBAHHOM MPOIYBKOM

http://uas.su/articles/steelmaking/00003/00003.php

— HHTepakTHUBHBINA Y4eOHHK: OCHOBBI METALTYpruu | Meramnyprudeckuii mop-
tan MetalSpace.ru

http://www.metalspace.ru/education-career/osnovy-metallurgii.html

— Mertamtypruueckue npouecchl

http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-
processes.html

— Bugaeoponuku o metayutypruu. metalrf.ru

http://www.metalrf.ru/video

—  Cranmu 1 MeTaIbl

http://stalimetalli.ru/index.html

8. MaTepuaibHO-TeXHHYECKOe o0ecneuyeHue TUCHUTIINHbI

Aynautopust u nabopatopuun kadenaps «Metammyprus» aBl204, a1205, aB1206,
aB1206a ocHalieHbl CTEHJaMU U HATJISTHBIMH TTOCOOUSIMHU, TaOOPATOPHON W dKCHEpHU-
MEHTaJILHOW OCHACTKOM, KOHTPOJIbHO-U3MEPUTEILHBIMU MPUOOpaMU, KOMIIBIOTEPHOUN U
MPOEKTOPHON TEXHUKOM, COBPEMEHHBIM NMPOTpaMMHBIM oOecrnedeHueM. Mx mpumene-
HUE TO3BOJISIET BECTU IMOJHOLEHHBIA Y4eOHBII MpoLecc, MPOBOAUTH Ja00paTOpHbIE U
MPAKTUYECKHUE 3aHSATHS, & TAKXKE 3aHUMAThCSA C YYACTHEM CTYAECHTOB KOMITBIOTEPHBIM
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MOJIETMPOBAaHUEM TPOLIECCOB U 00BEKTOB B MeTaiutyprun 1 OM/I, npuBuBas o0yyaro-
IIMMCS HaBBIKU K CAMOCTOSITEIbHON HAYYHO-HUCCIIEIOBATEIIbCKOM AEATEIbHOCTH.

JleK1IIMoHHBIE 3aHATUS MTPOBOMASTCS C MUCIOJIb30BAaHUEM MYJIbTUMEAUNHON TEXHU-
KM, JUISl YETO HCIIONb3YETCSl MOPTATUBHBIA KOMIIBIOTEP U MYJbTUMEIUA-poeKTop. Ni-
JFOCTPATHBHBIN MaTepuan TOTOBHTCS C HWCIIOJIb30BaHMEM mporpamm PowerPoint u
0TOOpa)kaeTcs B MPOIIECCE YTEHUS JICKIIUMA.

9. MeToanuyeckue peKoOMeHAAIMU JJIs1 CAMOCTOSITE/ILHOM PadoThI CTY/IEHTOB

JUia MakcuManabHOW WHAMBHUIYaU3allUU JEATEIbHOCTU CTYAEHTa, YUYEOHBIM
IUTAHOM NPEAYCMaTPUBAETCS BpEMS ISl CAMOCTOSITENIbHOM pabOTHI.

Cpenu OCHOBHBIX BHMJIOB CaMOCTOSITENIbHOM pa0OThl TPAAMIIMOHHO BBIJEIISIOT:
TBOPYECKYIO JEATEIBbHOCTh CTYJIEHTA B ayJIUTOPHUH, IPU BHEAYIUTOPHBIX KOHTAKTAX C
IIPENOIABATENIEM HA KOHCYJBTAMSIX W JOMAIIHEW MOATOTOBKE K JIEKIMSIM, CEMHUHap-
CKUM U MPAKTHUYECKUM 3aHATHSAM, 3a4€TaM U SK3aMEHaM, MPE3CHTAIUsAM U JOKJIaJaM;
HaIlMCaHue peQepaToB, BHIIOJHEHNE JTA00OPATOPHBIX U KOHTPOJIBHBIX PadOT; yyacTue B
Hay4HOHU paboTe u 1p.

Llenb caMocTosTeTbHOM pabOThI CTYJEHTAa — OCMBICIICHHO M CAMOCTOSTENIBHO pa-
0oTaTh CHaydaja ¢ Y4eOHBIM MaTCPHAJIOM, 3aT€M C HAyYHOW HH(pOpPMAIIMCH, 3aJ0KUTh
OCHOBBI CaMOOPTraHU3allMd U CAMOBOCIIUTAHUSA C TEM, YTOOBI IPUBUTh YMCHHUE B Jallb-
HEHIIIEM HEMPEPHIBHO MOBHIIATH CBOIO MPO(eCCHOHATBHYIO KBATH(DHUKAITHIO.

[TmanupoBaHre BPEeMEHH Ha CaMOCTOSITCIIBHYIO pabOTy CTyIACHTaM JIydIle OCy-
IIECTBJIATH HA BECh CEMECTP U MPEIyCMaTPUBATh PETYyJIIPHOE MTOBTOPEHHUE TTPOUIEHHO-
ro yueOHOro Marepuaia.

Jlns Gonee yriayOJeHHOTO H3YyUYCHHS PEKOMEHIYETCS HCIIOIb30BaTh H3JaHUS,
yKa3aHHBIC B CITHCKE JOTOJTHUTEIILHON JIUTEPATyPHI.

Jlns pacmmpeHust 3HaHUN CIIEAyeT MCIOJIb30BaTh TAK)KE CBEACHUS, MTOTyUYCHHBIC
13 IHTepHeT-UCTOYHUKOB Ha COOTBETCTBYIOIIUX CalTax, a TakKe IMPOBOJUTH IOWCK B
Pa3IMYHBIX CHUCTEeMaX, Takux Kak Yandex, Rambler, u momb3oBaThcs crienuain3upo-
BaHHLIMH  caWiTaMd, TakuMH Kak  Www.anticor.ru,  http://www.naukaran.ru,
http://www.maik.ru u 1pyrumMu, peKOMEHIOBaHHBIMU ITPEroaBaTesieM Ha JICKIIMOHHBIX
3aHATHSX.

10. MeToanyeckne peKOMeHIAMH sl IpenoiaBaTes

[Ipu opranuzanuu y4eOHbIX 3aHATUN (JIEKIUH, CEMUHAPOB, MPAKTUYECKUX 3aHS -
TUH, Ta0OPATOPHBIX, CAMOCTOSITENILHBIX U BBIITYCKHBIX PaboT, a TaK:Ke KypCOBOTO IMPO-
EKTUPOBAHUs) CJIEAYyET HCIOJIb30BATh 3JEMEHThl MHTEPAKTUBHOTO OOYYEHHUS Ha BCEX
JTamax AJs BOBJIEUEHUS CTYACHTOB B IpoLEcC MO3HaHusA. s 3Toro memecoodpa3HoO
MCIIOJIb30BaTh CIEAYOne (POPMBI:

— JMaioroBoe 0OydeHHe, B XO0Jle€ KOTOPOrO OCYIIECTBISETCS B3aUMOJIEHCTBUE
[IpernoaaBaTelist U CTyACHTA,

— MOJETUPOBAHUE, TO €CTh BOCIIPOU3BEACHUE B YCIOBUSAX O0YUCHHS 10 JAHHON
OUCLIUIIIMHE MPOLIECCOB, IPOUCXOIALINX B PEATBHOCTH;
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— KOMIIbIOTEpHU3aLusl 00y4eHMsl 1)1l MHTEHCU(UKALMKA U PACILUPEHUS BO3MOXK-
HOCTel 00pa30BaTENbHOrO MPOLIECCa;

— HCIIOJIb30BAHUE CPEJICTB HAIVIAJHOCTU: CTEHIbl C KOMIUIEKTOM Y4eOHO-
METOJUYECKON JIUTEpaTyphl, IJIAKAThl 110 TEMaM, HaTypHbIE 00pa3iibl, MyJIbTUMEINN -
HBIE CUCTEMBI, KAPTOTEKY Y4eOHBIX BUICOCTIAI0B 1 BUI€ODUIBMOB U JP.
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CrtpykTypa u conepxanue nucuuiuivibl «[lepcnekTUBHbIE TEXHOJIOTHI METAJIYPIrHYECKUX MPOIECCOB)

I10 HAIIPaBJICHUIO ITIOATOTOBKH

[Tpunoxenue 1

22.04.02 Metajnyprusi
(maructp)
Buabi yueoHoii padoThl, DODMLL
2| x § BKIIOYAA CAMOCTOSITEILHYIO Buasbi camocTosiTesIbHOM PadoThI aTTIG):CTa
Ne Pasien 23 qE[ 5 paboTy CTY1€HTOB, CTYJ1E€HTOB -
2
n/n s 2 2 M TPYIOCMKOCTE B vacax
) S
J | I/C | Ja6. | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p| D | 3
Tpernii cemecTp
XapakTepucTHKa COBPEMEHHOT0 YPOBHSA
MeTAJUIyPrum
TGHHCHHI/II/I Ppa3BUTHSA YCIIOBCUCCKOIO O6H_[€CTBa u
HUX CBA3b C HpO6J’IeMaMI/I MUHCEPAJIBbHO-CBIPBEBOI'O
KOMIUIEKca. Biusgane TeXHHYECKUX peH.IeHI/Iﬁ B
MCTAJUTYPrum Ha MoKas3aTeJn HaYyYHO-TEXHUYCCKOI'O
nporpecca, pasBuTue SKOHOMHKH u
000pOHOCTIOCOOHOCTH  CTpaHbl. ['ocynapcTBeHHOE
peryiupoBaHue  IIpA  pPELICHUU AKTYyaJIbHBIX
Ipo6JIeM HapOJHOTO XO3SIHCTBA.
AKTyajabHble TP00JeMbl YepPHOH MeTaJJIyPruu
1.1 | Ceipneas 6a3a uepHoii MeTamtypruu. CTpaHsl 3 - 1 - - 12 +

JUIEpHl  TI0 3amacaM  JKEJNe3HOW  pyJbl.
ITpou3BOACTBO KOKCA ¥ OCHOBHBIE HAIPABJICHHS €T0
pas3ButTus. BpluiaBka 4yryHa ¥ CTajd U MHpPOBbIE
TEHJICHIMH JAIBHEHIIEr0 Pa3BUTHS NPOU3BOICTBA.
PazBuTne 0e€370MEHHOTO TIPOM3BOZACTBA  CTAJIM.
Pa3zpaboTka  BBICOKOI((EKTUBHBIX  TEXHOJIOTHH
NIPOM3BOJCTBA  cTaim. VI3meHeHwe reorpadun
norpedienus cranu. Mcrnonbp3oBaHue BTOPUYHOTO
CBIPbS ¥ COBEPLIEHCTBOBAHUE TEXHOJIOTHH €To
nepepaboTKH. CoBpeMeHHbIE MPOOIIEMBI
(OpPMHPOBAHUS U UCIIOJIL30BAHKSI PECYPCOB JIOMA.




IloBpIIEHHE KadecTBa BLIHYCKaeMOﬁ ctam ¢

UCIOJIb30BAHHEM MPOLIECCOB BHETIEYHON
00paboTku. Co3JaHKe SKOJIOTHYECKU OC30MACHBIX
MPOU3BOJICTB.

Paspabotka CHCTEM ABTOMATHYECKOTO

PETYIMPOBAHUS TEXHOIOTHIECKHX ITPOIIECCOB.
OcHOBHBIE  TIPOOJIEMBI ~ METAJLTYPTHH  YEPHBIX
METaIIOB: 9KOHOMHUS pacKucIuTeneH,
(deppociiaBoB M JHUTaTyp; YBEIMUYCHUS pecypca
paboTel (QYTEpOBKH; SKOHOMHH MAaTEpHaJbHBIX W
9HEPreTUIECKUX pecypcos; MOBBIIICHHE
HHTCHCUBHOCTH PabOThI 000pYIOBAHUS; CHIDKCHHE
OTCOPTUPOBKH MeTaia Mo AedeKTaM MOBEpXHOCTH
u pesynabTaram Y3K; WUCKIIOUEHHE aBapHIHBIX
curyaumii Ha MHIJI3; HeoOxomumocTh peMoHTa
MOBEPXHOCTU HCHOPEPBIBHO-JIMUTBIX 3aroTOBOK U
npokarta M3 HUX; oOecleueHHe CTaOMIBHOCTH

CBOHCTB M CHIDKCHHE OTCOPTHPOBKH IIpOKara IIo
MexaHH4ecKuM xapakrepuctukam 1o 80...90%.

1.2

Pacuem mamepuanvnoco u mennogoco 6anancos
KOHBEepMEepHOU NAABKU

1.3

Onpedenenue 0CHOBHLIX NAPAMEMpo8 YCMaAHOBKU
HenpepviHOU PA3IUEKU CIMAIU U NOCMpOeHue
MpAeKmopuy pacnpsamieHus ee MmexHoaI02U4ecKoll
ocu

1.4

AKTyaJIbHbIe NPO0JIeMbl IBETHON MeTaJUIypruu
CeIpbeBas 6aza IBETHOM METaJUTyprMU W BEAyIIHe
TEHJICHIMM €€ W3MCHEHHS MPUMEHHUTENBHO K
OCHOBHBIM TPYHIIaM IBETHBIX M PEJKUX METAIIOB.
Ocobennoctu MHUHEPaJIbHO-CHIPbEBOH 6a3sbl
9HEPreTUYECKOro U BCIIOMOTATEIbHOTO ChIPhS U
aKTyaJIbHbIE TIPOOJIEMBI €€ Pa3BUTHSI.

Pa3paboTka BHICOKOI((PEKTUBHBIX TEXHOJIOTHH LIS
no0bun W mepepaboTku  chipbsi.  OCHOBHBIE
HampasJICHUA COBCPIICHCTBOBAHUA CYIIECTBYIOIIUX
TEXHOJIOTHH, YUYHUTHIBAIOIINE UCIIONIb30BaHHE
SHeprocoeperarommx pemeHnit "
pecypcocOeperatomux nporeccos. KomrekcHas
nepepaboTKa MCXOJHOTO ChHIPhs, MHTEHCH(UKAIHS
TEXHOJIOTUYECKHX IPOILECCOB, YBEINYEHHE BBIXOJa
TCIICBBIX IIPOAYKTOB u HCIIOJIb30BAHUC




9KOJIOTHYECKH 0€30MaCHBIX TEXHUYECKUX PELICHHH.
OcHOBHbIE ~ MPOOJIEMBl  METAUTYPIrHH  [[BETHBIX
METaJLIOB: pasBuTHE pecypcocheperarommx
TEXHOJIOT Uil POM3BOJICTBA U TIOBBILICHHS KAYeCTBa
METaIIoB " CILTaBOB LBETHBIX
MeTaIoBpecypcocoeperarrme TEXHOJIOTHH
CHHTE3a JIMTaTyp IIBETHBIX M PEIKHX METAILIOB.

Dopma ammecmayuu K/p
Bcero 1yacoB 1o guciursiMHe B TpETheM 36 +
cemMecTpe
Bcero yacoB no qucHuIUIMHE B 36 +

TPETHEM CEMECTPE




[Ipunoxenue 2
K pabodeii mporpaMme

MMHHCTEPCTBO HAYVKHM U BBICIIIET'O OBPA3OBAHMS POCCUMCKON OEIEPALINN
DOEJIEPAJIBHOET OCYJAPCTBEHHOE ABTOHOMHOE O5PA30BATEJIBHOE YUPEXK/IEHME BHICHIEI'O OGPA3SOBAHUA

«MOCKOBCKUM MOJUTEXHUYECKUUN YHUBEPCUTET»
(MOCKOBCKHUH NOJIUTEX)

Hamnpasnenue noarorosku: 22.04.02 METAJUIYPTUA
OIT (mpoduiip): «THHOBAIIMK B METAILTYPTUAN
dopma 00ydeHus: 3a04Has

Bun npodeccuonanbHON AESITENbHOCTH:

Kadenpa: Meramnyprust

POH/I OHEHOYHBLIX CPE/ICTB

MO JUCLUTJIUHE
HNEPCIHHEKTHUBHBIE TEXHOJIOI'MU METAJJIYPITUYECKHUX ITPONECCOB

Cocrag: 1. [TacriopT oHIa OLIEHOYHBIX CPEJCTB
2. OnrcaHme OIIEHOYHBIX CPEJICTB!
- BapUaHT 3K3aMEHAIlMOHHOTO OMIIeTa;
- BOIIPOCHI /U1 KOJUIOKBUYMOB, cOOeCce10BaHMS;
- KOMIUIEKT 331aHuH JUIsl KOHTPOJIBHOM paboThl;

- IepevYeHb BOITPOCOB Ha IK3aMeH.

Mocksa, 2021 rox



NMOKA3ATEIb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUNIA

Tabmuia 1

INEPCIIEKTUBHBIE TEXHOJIOT'MU METAJLJTYPIT TYECKHUX ITPOHECCOB

OI'OC BO 22.04.02 MeTajryprust

B nporuecce ocBoeHus JTaHHOM JUCHUILTUHBI CTYJEHT POPMHUPYET U JEMOHCTPUPYET ClIeayolre NpodeccuoHaIbHble KOMIIeTEeHMH:

TE€XHUYECKHUE OTYETHI,
0030p5l, MyOIHUKaIH,
peLeH3UH

0(hOpMIIEHUN HaYIHO-TEXHUYECKUX
OTYETOB.

- Bragets npuBeneHnem B
COOTBETCTBUE TPEOOBAHUSAM U
HOpMaM CTaHJapTOB pa3padOTaHHYIO
TOKYMEHTaIuIo, GOpMHUPOBAHUEM U
o(opmieHreM OTYETOB, C

cobmonennem tpedoBanuit [OCT

KOMIIETEHLIUHN TexHoJsorus dopma N
Crenenu ypoBHeil 0CBOCHHS
IlepeyeHb KOMIIOHEHTOB (popMupoBaHUS | OLIEHOYHOTO KOMITeTeHIHii
HHIEKC | ®OPMYJINPOBKA KOMIIeTeHIU cpeacrpa**

- 3HaTh U IPUMEHSITDH [1€PEIOBbIE

METO/Ibl U TEXHOJIOTHH

[IPOEKTUPOBAHUSI WU UCII0JIb30BaTh

TBOpquKI/Iﬁ moaxoa AJIst pa3pa60TKH Ba3oBbIn ypOBeH]):

HOBBIX U OpUTI'MHAJIbHBIX METO/I0B VMmeer pagpa6aTI)IBaTI) u

[IPOCKTUPOBAHKSA U Pa3pabOTKH 0QOpMIISITh HAYYHO-TEXHUYECKYIO
CnocoOHOCTb
pa3pabaThIBaTh - YMeTh pazpabarteiBath U 0OPMIISTE 1 MPOCKTHYIO HOKYMGHT%HHK’»
Hay4HO-TEXHUUecKyto, [HAYYHO-TEXHHYECKYIO H IPOEKTHYIO COCTaBIATH CITyKCOHYIO
IPOSKTHYIO K JIOKYMEHTALHUIO, COCTABIIATD Jlexuns, JIOKYMEHTAIHIO, 0030pHl,
CTyKeBHYIO CITyKeOHYI0 JOKYMEHTALHIO, 0630pb1,| CAMOCTOATENbHAS K, nyOIMKaluu T,

OIIK-2 OKYMEHTALIHIO, [yGIMKALIH, PELIEH3HH, BBITOTHSATE pa0ora, vO IToBbIIEHHBII YPOBEHB:
o(OPMIISATh HaydHO- TpeGOBAHHs HOPMOKOHTPOIIA TIPH CEMUHAPCKHE Cnocoben apryMEeHTHUPOBAHO)
3aHATHS 00OCHOBBIBATh MIPUMEHEHNE

TpeOOBaHUN U HOPM CTaHAApTOB HA
pa3paboTaHHYIO JIOKYMEHTAITHUIO,
dbopMupoBaHueM u ohopMIEHUEM|
0TYETOB, c CcOOJTI0 IeHUEM
tpeboBanuii [OCT.




OIIK-5

CIIOCOOHOCTHIO
OILIEHHBATh
pe3yJIbTaThl HAYYHO-
TEXHUYECKUX
pa3paboTOK, HaAyYHBIX
HCCIICIOBAHUMN U
000CHOBEBIBATH
COOCTBEHHBIN BHIOOD,
CHCTEMATH3UPYS U
0000111ast TOCTHIKEHUS
B OTpacCiIH
METAJUTYPTHH U
CMEKHBIX 00JIaCTIX

3HATPH NpeIMET UCCIICAOBAHMSI, METOBI
0TOOpa 1 00paboTKN HHpOPMAIHHY,
CBSI3aHHBIE C YUCIICHHBIMH PACUYETaMHU,
000011IEHEM, CHCTEMATU3AIEH 1
KaccuduKaei JaHHbIX

YMeTh OlleHUBATH PE3YIbTAThHl HAYYHO-
TEXHUYECKUX Pa3pabOTOK, HAYIHBIX
HCCIIeIOBaHUH MO0 COBOKYITHOCTH MPU3HAKOB,
00OCHOBBIBATH BBIOOP ONTUMAIBHOTO
[PEIICHUS], CHCTEMATH3UPYS U 0000111ast
ITOCTHXKEHUSI B OTPACIH METAITYPIHH,
METaI000PaOOTKH U CMEXKHBIX 00JIACTSIX.

Baaners criocobamu morcka u cbopa
JIAHHBIX 00 00BEKTE UCCIIETIOBAHUS U3
OUOIUOTEYHBIX KaTaoros, VIHTEpHEeTA,
MHBIX HCTOYHUKOB HH()OPMAIIUH, METOAAMH
COIOCTABJICHUSI U CPABHEHHUS OT/IENIbHbIC
CTOPOH M XapaKTEPUCTUK OOBEKTOB U
MPOLIECCOB, KIACCH(DUKAIINH UX, 110
OmpeneIEHHBIM 3HAUCHHUSIM U 0000IIICHHEM,
cucTeMaTH3aluen u kiaccudukarmei

JaHHBIX

Jlexmus,
CaMOCTOSITeITIbHAS
pabora,
CEMHUHApPCKHE
3aHATUS

YO,
K/P

ba3oBblii ypoBeHb:

— 3HaeT npeaMeT UCCIIeI0BaHMS,
METOABI 0TOOpa 1 00pabOTKH
MH(pOpPMAIINH, CBSI3aHHBIC C
YHCJICHHBIMU PacyeTaMH,
000011IeHHEM, CHCTEMaTH3aluel 1
KIacCupUKaIuen JaHHBIX

IloBbIlIEHHBIH YPOBEHD:

— CIOCOOEH OICHUBATh
Pe3yNIbTaThl HAYYHO-TEXHUICCKIX
pa3paboToK, HayYHBIX
HCCIIEA0BAHUH 110 COBOKYIIHOCTH
MPU3HAKOB, 00OCHOBBIBATH BHIOOD
ONTUMAJIFHOTO PEIICHUS,
cUCTeMaTu3upys u 00001mas
TOCTHKCHHS B OTPACITH
METAJTypPruH, METAIII000padoTKH
Y CMEXHBIX 00JIaCTSX.




IIK-1

Cnoco0HOCTBIO
BBIOMPATh METO/IBI
IJIAHUPOBAHMUS,
MOJTOTOBKH H
MPOBEACHUS
HCCIICIOBAHHUIM,
HaOJIIOIEHUH,
HCITBITAaHUH,
W3MEPEHHUIN U
MIPUMEHSATH UX Ha
MPaKTHKE,
aHAM3UPOBATh,
o0OpabaTeIBaTh 1
MIPEACTABIATh
pe3yabTaTh

- 3HaTh METOIbI MCCIICOBAHHU,
MPOBEICHMS, 00PaOOTKH U aHAIU3a
[pE3yJIbTaTOB UCIIBITAHUMN U
n3mepennii. Kpurepun Beioopa
METO/I0B U METOJUK UCCIEAOBaHUI

- YMeTh IPOBOANTH UCIIBITAHUS,
n3MepeHust 1 00paboTKy
pe3ynbTaToB. PeructprpoBarb
nokaszaHus npuoopos. [IpoBoauT
Pacu€Thl M KPUTHYCCKU aHATTH3UPYET
[PE3YJIbTATBhI, JICTACT BHIBOIBI.

BrianeTs BHIOOPOM HCIIBITATEILHOTO
1 M3MEPUTEIHLHOT0 000PYI0BaHHS,
HEOOXOIMMOTO JJIs1 TIPOBEICHHSI
MCCIICIOBAHUI. BBITIOTHSAET OLIEHKH U
00paboTKH pe3yIbTaToOB
VICCIICTOBAHMSI.

Jlexmus,
CaMOCTOSITeTIbHAS
pabora,
CEMHUHApPCKHE
3aHATUS

YO,
K/P

ba3oBblii ypoBeHb:

— 3HaeT METOJIBI MCCIIEAOBAHH,
MpoBeIeHUs, 00pabOTKH 1 aHaIN3a
[PE3yJIbTaTOB UCIIBITAHUM U
n3mepenuil. Kpurepuu Beioopa
METOJIOB U METOJIMK HCCIIEOBAHUH.

IToBBILICHHBIH YPOBEHB!
CIIOCOOEH MPOBOUTH UCIIBITAHMUS,
M3MEpeHust 1 00paboTKy
pe3ynbTaToB. PerucrpupoBars
nokaszanus npudopos. IIposogur
pacuéThl U KPUTHUECKH
aHAJIM3UPYET PE3yJIbTaThI, NETACT
BBIBOJIBI.

**- CokpameHns (opM OIEHOYHBIX CPEICTB CM. B Ipuiioxenuu 2 x PII.




Hepeqenb OLHCHOYHBIX CPEACTB II0 ITUCHUIIJINHE

[Tpunoxenue A

«llepcneKTUBHBIE TEXHOJOIMHY METAJLIYPru4eCKNX MPOILECCOB

HaumeHoBaHue [IpencraBnenue
No Kpatkas xapakTepucTuka OleHOYHOTO
OIICHOYHOTO OIIEHOYHOTO CPEACTBA B
oC cpeacTBa
cpeicTBa dOC
CpencTBO KOHTPOJIS YCBOCHUST y4eOHOTO
MaTepuajia TEMBI, pa3jeiia Uil pa3iciaoB
P » basal pasil Bomnpocs o
Komnoksuym JTUCIUTIIINHBI, OPTaHU30BAaHHOE KaK
1 TeMam/pasjiesiam
(K) yueOHOe 3aHATHE B BUJIE COOECETIOBAHUS
UCIAILINHEI
MeJaroru4eckoro paboTHUKA C
00y4aroMUMHUCS.
CpencTBo KOHTPOJISl, OpPraHU30BAHHOE KaK
crenuanbHas 0Oeceia meaaroruyeckoro
YcTHBIN onpoc, paboTHHKA C 00yYarOIIMMCSI Ha TEMBI, Bompocs o
2 cobecenoBanue CBSI3aHHBIE C U3y4aeMOW JUCLUILIMHOM, U TeMam/pasienam
(YO) paccUMTaHHOE Ha BBIICHEHHE 00bemMa JIUCIIAILINHEBI
3HaHUU 00YYAIOLIETrOoCs MO ONpPeACICHHOMY
paszeiny, Teme, npobiaeme U T.11.
KontponrHasg CpencTBo IPOBEPKU YMEHUN IPUMEHSITH
P pel POBEPKIY P KoMmruiekT KOHTpOIBHBIX
3 paborta MOJIyYeHHbIE 3HAHUS JUIsl pELIeHUs 3a/1a4

(K/P)

OIPCACIICHHOI'O THUIIA 110 TEMC UJIU Pa3acily

3a/IaHU 110 BapUaHTaM




[Tpunoxenue b

OdopmiieHre M ONTUCAHUE OIICHOYHBIX CPEJICTB

buaersl k 3auety

1. Haznauenue: Mcnonb3yroTes AJi MPOBEACHUS MPOMEKYTOYHON aTTeCTalluy MO JUCIUILTHHE
«I1epCeKTUBHBIC TEXHOJIOTUU METAJUTYPTUIECKUX MTPOIIECCOBY

2. B Ouiet BKITIOYEHO TPH 3aIaHUs:

3amanne 1. Bonpoc 11t poBEpKH TEOPETUUESCKUX 3HAHUM.

3ananue 2. Bonpoc s MpOBEPKU YMEHUSI IPUMEHSTh TEOPETUICCKIE 3HAHMS;

3ananue 3. Borpoc /uis mpoBepKH HaBBIKOB UCIIOJIb30BAaHUS TEOPETUUECKUX 3HAHUIA.
3. KoMmriekT sx3amMeHaIMoHHbIX OmeToB BKIOUaeT 20 OuneToB (puiararwTcs).
4. PernaMeHT sK3aMeHa: - BpeMsl Ha IIOJIFOTOBKY T€3UCOB OTBETOB — 110 40 MUH;

- C1I0CO0 KOHTPOJISL: YCTHBIE OTBETHI.

5. lllkana olleHUBaHUSA:

«9IK3aMeH» OLIEHUBAETCS 110 YETHIPEXYPOBHEBOU CUCTEME.

Onenka «3auTeH0» — €ClId CTYJIEHT TTyOOKO M MPOYHO OCBOMJI BECh MaTepHall MPOrpaMMbI
o0yudeHHusl, UCUEPIbIBAIOLIE, [OCIEI0BATENbHO, TPAMOTHO M JIOTMYECKM CTPOMHO €ro H3jaraer, He
3aTpyJHSIETCS C OTBETOM TMPU HM3MEHEHUHM 3a/aHus, CBOOOJHO CHpaBlseTCs C 3aJadyaMu |
MPaKTUYECKUMHU 33JaHUSMU, TPABUIILHO OOOCHOBBIBACT MPUHSTHIC PEIICHHUS.

Ouenka «He 3auTeHO» — €ClAM CTYJEHT HE 3HAET 3HAYMTEIbHOW YacTH IMPOTPaMMHOIO
MaTepuana, JOMYCKaeT Cephbe3HbIe OMIMOKH, ¢ OONBIIMMHU 3aTPYJHEHHUSIMHU BBIMNOJHSIET MPAKTHYECKHE
3a/1aHusl.

Kaxxnoe 3amanue s3x3aMeHalMOHHOTO OuiieTa oleHuBaeTcs oTaenbHo. OOIIel oleHKoM SBseTcs
CpelHee 3HaU€HUe, OKPYTICHHOE J0 LEeJI0r0 3HaYEeHHUS.



Bapuanr onsera

MUHUCTEPCTBO HAYKU Y BBICIIEI'O OBPA3OBAHUSA POCCUMCKOU ®EIEPALIMU

®E/IEPATIBHOE TOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX(IEHHE BbICIIETO OBPA3OBAHILS
«MOCKOBCKHH NOJIMTEXHUYECKNHU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTamtypris»

JucnummHa «[lepcrneKTHBHBIE TEXHOJIIOTHH METaJUTyPTHYECKUX MPOIIECCOBY»
O6pazoBarensHas nporpamma 22.04.02 Merautyprusi «/MIHHOBalMK B METaJUTypTUI»
Kypc 2, cemectp 3

BUJIET Ne 1
1. Oxapakrepu3syiiTe 3HaUeHHe YePHOIi MeTAJLUIYPrud, KaK 0TPACJIH.
2. IIpo6.ieMbl palMOHAJIBLHOIO NPUPOAONOIHL30BAHMSI.

3. B03MO:KHOCTH CHUKEHHMSI OTCOPTHPOBKHU MeTa/lia no JedeKTaM MOBEPXHOCTH U pe3yabTaTaM
Y3K.

YTBepKIEeHO Ha 3aceTaHnH Kadeapol 2021 r., mpoTokos Ne

3aB. kadeapoit / A.B. lllynerun /




MWHUCTEPCTBO HAYKH U BBICILIET'O OBPA30BAHMS POCCUICKON ®GEIEPALINN
®EJIEPAJIHOE [OCY/IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIHOE VUPEXIEHHE BBICILIETO OBPASOBAHUS
MOCKOBCKUY NOJINTEXHUYECKUN YHUBEPCUTET
Hanpasnenue noaroToBku:
22.04.02 METAJUUIYPI'UA
OII (mpodwitp): « IHHOBAIIUM B METAJLTYPTHI

Kadenpa «Metamnyprus»

(HanMeHOBaHHe Kadeapbl)

Bomnpocsl 17151 KOJUIOKBUYMOB, co0ece10BaHus

10 JUCLMITIIIMHE «IlepCrIeKTUBHBIE TEXHOIOTUH METAIYPIHUESCKHX IIPOIIECCOBY

(OIIK-2, OIK-5, MK-1)

(HaMMEHOBaHKE TUCIUILIHMHBI)

Pa3nen 1. XapakTepucTuKa COBpeMEHHOr0 YPOBHS MeTALJIYPIrHH

1.

2.

3.

OxapakTepu3yiTe NOTPEOHOCTH YEIOBEYECKOTo 00IIECTBa B MUHEPAIbHO-CHIPHEBOM KOMILIIEKCE
B IIPOLIECCE €r0 Pa3BUTHSA .

[IprBeanTe MPUMEPHI BIUSHHUS TEXHUYCCKHX PEIICHUI B METAUTYPIUH Ha MOKA3aTeIH HAy4YHO-
TEXHUYECKOT'0 Iporpecca.

B3anMOCBSI3b WHHOBAI[MOHHBIX PELICHUH B METAJUIyprHM HA pPa3BUTHE DKOHOMHKH U
000pPOHOCTIOCOOHOCTH CTPaHBI.

Pa3nen 2. AkTyasibHbIe PO0JIeMBbI YePHOH MeTALTYPrUM

NogabkowhE

© ®

10.

Kakue Bl 3HaeTe chlpbeBble 0a3bl YEPHOM METAIITypruu?

CrpaHbl UJIEpHI 0 3aracam KeJae3HOU pPy/bl.

OxapakTepu3yiTe MPIMEHUMOCTh KOKCa JIJISl SKOJIOTUYHOCTH OKPYIKAIOIIEH CPeJIbl.
MupoBble TeHAESHIINH JalbHEHIIEro pa3BUTHsI TPOU3BOICTBA YyT'yHA U CTaJH.

HazoBute TexHOMOTHH O€3I0MEHHOTO MTPOU3BOJICTBA CTAJIH.

HazoBure crioco6s! BICOKOA((EKTUBHBIX TEXHOJIOTHI MPON3BOACTBA CTANH.

HaHpaBJ'ICHI/ISI HCIIOJIB30BAHHA BTOPHUYHOI'O ChIPbA WU COBCPIICHCTBOBAHUEC TEXHOJIOTHH €Tro
nepepadoTKH.

B ueM 3aximrouaeTcst akTyalbHOCTh MPOIECCOB BHEIIEUHOM 00paboTKH cTanu?

Yro mo3BOJIIET MPOU3BECTH HPKOHOMMIO pacKuciuTeneil, geppocmniaBoB W Juratyp B 4epHOU
MeTamurypruu?

Kakue mepornpusaTus no3BOJISIOT MOBBICUTh HHTEHCUBHOCTH pa0bOThl METAJITypru4ecKoro
000py/I0BaHUs U YBEUYUTH pecypca padboTsl GyTepoBKu?

Pa3nen 3. AKTyasibHbIe IP00JIeMbl IBETHOM METAJLIYPIrUU

1.
2.
3.

Kakue Brl 3HaeTe cbipbeBbie 0a3bl IIBETHOM METALTyprun?

B uewm 3akimouaroTcst BBICOKOA((EKTUBHBIE TEXHOJIOTUU T0OBIYH U TIEpepabOTKU CHIPBS?
OcHOBHEBIE HaIlpaBJICHHUA COBCPIICHCTBOBAHUA CYIICCTBYIOIIUX TCXHOHOFHﬁ, YUUTBIBAOIIUEC
UCIIOJIb30BaHUE SHEProcOeperaroIrx peleHui u pecypcocoeperarommx nporeccos.
NHTeHcudukanmss TEXHOJOTHYECKUX  MPOIECCOB  MepepabOTKH  HUCXOMAHOTO  CHIPbSl W
HCIIOJIb30BaHUE DKOJIOTUYECKU 0€30MaCHBIX TEXHUYECKUX PEIICHUH.

OxapaxkTepu3yiiTe HampaBJICHHUSI Pa3BUTHS PeCypcocOeperaronux TEXHOJIOTUH MPOU3BOJICTBA U
MOBBIIICHHS KaYECTBA METAJUIOB U CIIJIABOB LIBETHBIX METAJJIOB.



Kpurepum ouenkmu:

KonmokBuyMmbl, yCTHBIE OIIPOCHI, COOECEIOBAHUS OLIEHUBAIOTCS IO YETHIPEXYPOBHEBOM CUCTEME.

OneHka «3a4TeH0» BBICTABIISETCS CTYJACHTY, €CIU O0yJYaOIUACs JAeT MOTHBIA U MPaBUIIbHBIN
OTBET, OOHAPYKMBACT OCOZHAHHOE YCBOCHHE MPOTPAMMHOTO MaTepUaia, MOITBEPKIAET OTBET CBOMMU
IpUMEPaMHU;

Ornenka «He 3a4TeHO» BBICTABISIETCS CTYJIEHTY, €CJIM 00ydaromuiicss oOHapy)KUBAeT HE3HAHUE
OCHOBHBIX TIOJIOXKEHUH WM OONBIICH 4YacTH U3YYCHHOTO MaTepuaja, JAONYyCKaeT OIIMOKH B
dbopMyITUpOBKaX, HE MOXKET UCIPABHTh UX JaKE C IMOMOIIBI0 HABOJSIIUX BOIPOCOB MPEMOIABATEIS,
peYb MPEPHIBUCTA, HEMOCIEIOBATEIbHA, AJIOTUYHA, C PEUYEBBIMU OIIMOKAMHU.



MWHUCTEPCTBO HAYKH U BBICILIET'O OBPA30BAHMS POCCUICKON ®GEIEPALINN
®EJIEPAJIHOE [OCY/IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIHOE VUPEXIEHHE BBICILIETO OBPASOBAHUS
MOCKOBCKUY NOJINTEXHUYECKUN YHUBEPCUTET
Hanpasnenue noaroToBku:
22.04.02 METAJUUIYPI'UA
OII (mpodwitp): « IHHOBAIIUM B METAJLTYPTHI

Kadenpa «Metamnyprus»

(HanMeHOBaHHe Kadeapbl)

KomimuiekT 3agaHuii 1Jisi KOHTPOJIbHOU PAa0OTHI

110 AUCLUIIJIINHE ((HCDCHGKTI/IBHBIC TEXHOJIOI'MY METAJUIYPIruYCCKUX ITPOLHECCOB»
(HaMMEeHOBaHKE TUCIUILIMHBI)

(OIK-2, OIK-5, IIK-1)

Kontponbnast pabGorta mnpeamoyiaraeT yd4eT HHAUBUIYAJTbHBIX OCOOEHHOCTEH CTYACHTOB,
nuQepeHIMPOBAHHBINA TOAXO0] K 00YYSHHUIO U TIPOBEPKE 3HAHUIA U YMEHHIA.

3ananue a1 KOHTPOJIbHOM paOboThl BHIIAETCS B IECSATH BapUaHTaX, U3 KOTOPBIX CTYJICHT JIOJKEH
BBITIOJTHUTH TOT BapyaHT, HOMEP KOTOPOTO COBIIAJACT C MOCHeAHer mudpoi ero mmdpa (Bapuant 10
cooTBeTcTBYeT 1udpe «0» mudpa cryaenra).

PaboTel, BapwaHTBl 3aJaHUll KOTOPHIX HE COOTBETCTBYIOT MH(pPy CTyACHTa, He
paccMaTpUBAIOTCA U HE 3acuuThiBalOTCs. OJHAKO MO COIJIACOBAHMIO C MPEINOAaBaTeleM, CTYACHTY
MOYET OBITh BBIIAHO MHAMBHyaTbHOE 3a/IaHIE, COTJIACHO ero MPo Mo 00ydeHHs U MecTa paboThI.

Temaruka KOHTPOJIBHBIX 33JaHUA HOCHUT OMNEPEkKAIOUIMIl  XapakTep, CIOCOOCTBYIOIINI
CaMOCTOSITEIbBHOMY O3HAKOMJIEHMIO C TEOPETUYECKHMMH acleKTaMHM Y4eOHOM NHCUMIUIMHBI B paMKax,
3asBJICHHBIX YU€OHOI mporpaMmoi.

Bapuanr 1

1. HpI/IHIII/IHI/IaJ'II)Haﬂ CXEMa rMAPOMCTAILNTYPIUICCKOro MpOrU3BOJACTBA IBETHBIX MECTAJIJIOB UXAPAKTCPUCTUKA €TO
OCHOBHBIX CTaI[I/IfI.

Bapuanr 2
1. CoBpeMeHHOE COCTOSIHUE U Pa3BUTHE METAITypruu B Poccun.

Bapuant 3
1. Xapaktepuctika 00OpyIOBaHUS, MIPUMECHSIEMOTO MPH BBIIICTAYMBAHINH OOKCHTOBOTO CBHIPbS B
MPOM3BOICTBE ATIOMUHHSI.

Bapuanr 4
1. Tunel u XapPaAKTCPUCTHKHU DJICKTPOJIU3ICPOB, IPUMEHACMBIX MPHU SJICKTPOJIUTHUICCKOM IMOJTYIYCHHUHUAITIOMHUHUSA.

Bapuanr 5
1. CoBpeMeHHOE COCTOSIHUE U Pa3BUTHE METAILTYPTUH amfoMuHus B Poccnu.

Bapuanr 6
1. CoBpeMeHHOE COCTOSIHUE U pa3BUTHE MeTaLuTypruu TutaHa B Poccun. (OIIK-2)

Bapuanr 7
1. OcHOBHBIE BUJIBI CHIPBS U €T0 XapaKTEPUCTUKA IJI TPOU3BOJCTBA AIFOMUHHUS.



BapuanT 8
1. CoBpeMeHHOE COCTOSIHUE U pa3BUTHE METALTYpIruu 300Ta B Poccun.

Bapuanr 9
1. OcHOBHBIE BUJIBI CHIPBS M €T0 XapaKTePUCTUKA JIJIsl IPOU3BOJICTBA THTAHA.

Bapuant 10
1. OxucauTenbHbIN 00KUT METHBIX KOHIICHTPATOB.

Kpurepum ouenkmu:

KonTposibHast paboTa OIEHUBACTCS 110 YETHIPEXYPOBHEBOM CHCTEME.

Ornerka «OTJIMYHOY BBICTABIISIETCS CTYJICHTY 3a 0€30IMO0YHOE BBITIOIHEHHE BCEX 3aaHui (J10
90% 3anmanuii),

Ormerka «Xo0pouio» BBICTABISCTCS CTYACHTY 3a MIPABUIILHOE BBIMOJHEHNE HE MEHEe Ya 3a/1aHHi
(6onee 70%);

OrneHka «Y/10BJI€TBOPUTEIbHO» BBICTABIISACTCS CTYACHTY 3a MPABUIbHOE BBITOJHEHUE HE
MeHee Y4 3apanuii (6oaee 50%);

Onenka «HeynoB/IETBOPUTEIbHO» BBICTABIACTCSA, €CIAM  CTYJACHT HE CIPaBUICA C
OoubIIMHCTBOM 3a1anuii (MeHee 50%).

« » 2021 r.




NogakowdE

o

9.

10.
11.
12.

13.
14.
15.

16.
17.
18.
19.
20.

21.
22.

23.
24.
25.
26.
27.
28.

MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30BAHMSA POCCUICKOI OGEIEPALINN
®EJIEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIHOE YUPEXKEHHE BBICIIETO OBPA3OBAHHSI
MOCKOBCKUH NOJINTEXHUYECKUN YHUBEPCUTET
Hanpasnenue noaroToBku:
22.04.02 METAJUJIYPI'UA
OII (mpowiip): « AHHOBAIIUM B METAJLTYPTHI

Kadenpa «Metamnyprus»

(HanMeHOBaHHe Kadeapbl)

IlepeyeHb BONPOCOB HA 3a4eT

110 JTUCHUITJIIMHE ((HGDCHGKTI/IBHLIC TEXHOJIOTHU MCTAJIYPIUYCCKUX MMPOHECCCOB»
(HaMMEeHOBaHKE TUCIUILIMHBI)

(OIIK-2, OIK-5, MK-1)

OxapakTepu3yiiTe 3HaU€HUE YEPHON METAJUTYPruu, KaKk OTPaCIIH.

CrippeBas 0a3a 4epHOI METaJUTYPrHUH.

CeipbeBas 0a3a IBETHOW METAJUTYpIrHH.

MupoBble TEHAEHIMH JalbHEUILEro pa3BUTHSI IPOU3BOJICTBA UyT'YHA U CTaJIHU.

Pa3Butue 6€310MEHHOTO MPOU3BOACTBA CTAJIH.

Hcnonp30BaHne BTOPUYHOTO ChIPbsI IPU POU3BOACTBE CTAJIH.

IToBpIIEeHME KayecTBa BBIIYCKAEMOM CTalM C HCIOJIB30BAHMEM IIPOLECCOB BHENEYHOU
00paboTKH.

B03M0OXKHOCTH 5KOHOMUM pacKUCIUTENeH, (eppOCIUIaBOB U JIUTaTyp.

YBenudeHue pecypca paboTsl PyTEepOBKH METALTyPTHISCKUX arperaTos.

OKOHOMUS MaTepUANIbHBIX U DHEPTETUYECKUX PECYPCOB B YEPHOUN METALTyprUH.

[TyTy noBBIIEHNUSI HHTEHCUBHOCTH paboOThl 000py10BaHUSI.

B03MOXHOCTH CHMXEHUS OTCOPTUPOBKM MeTajula Mo JieeKTaM MOBEPXHOCTH M pe3yibTaTam
Y3K.

ITytn nckmroueHus aBapuiiHbIx cutyanuii Ha MHII3.

Bo3moxHOCTH peMOHTa MOBEPXHOCTH HETIPEPHIBHO-TUTHIX 3aTOTOBOK U IIPOKATa U3 HUX.

[Tytu oOecrneyeHus CTaOMIBHOCTH CBOMCTB M CHUXKEHHE OTCOPTHUPOBKM IpOKaTa I10
MEXaHUYECKUM XapaKTEPUCTHUKAM.

OcCHOBHBIE CHCTEMBI aBTOMaTHYECKOTO PETYJINPOBAHUS TEXHOJIOITHUECKUX ITPOLIECCOB.
KommuiekcHast nepepaboTka HCXOIHOTO ChIPbSI.

Pa3zButne pecypcocOeperaromiux TEXHOJIOTHUI IMPOU3BOJACTBA CIJIABOB I[BETHBIX METAJIIOB.
[TyTy mOBBILIEHUS KA4€CTBA IIBETHBIX METAJUIOB U CILJIAaBOB.

Benymiue TeHneHIIMM pa3BUTHs METAITYPTUU B MHTEpecax obecreyeHus: HoTpeOHOCTe!
4yeoBedecTBa B 9PHEKTUBHBIX TEXHOJIOTHSIX.

[TpobGaembl panMoOHaTBEHOTO TPUPOAOIOIH30BAHUS.

CoBpeMeHHbIE METO/bl UCCIIEIOBAHMS U UCIIBITAaHUN MaTepUaoB, METAJUIOB U CIUIABOB, C LIEJIBIO
IIPOrHO3MPOBAHUS UX CTPOEHMS U CBOMCTB.

Bo3M0XHOCTH CHMKEHUS 3aTpaT Ha pa3pabOTKy HOBBIX CTaJIel U TEXHOJOTHUH.

[TyTn nomyueHus: IUCIEPCUOHHO-YIIPOYHEHHBIX CIUIABOB.

CniocoObI MPOX3BOJICTBO MOPOIIKOB U KOMIO3UIIMOHHBIX MaTepHaIoB Ha UX OCHOBE.
CoBpeMeHHbIE JJOCTH)KEHUSI B 00JaCTH MOBEPXHOCTHOTO YIPOYHEHUS METaJUIOM3AETHA.
B03MOXHOCTH NOBBIIEHHS] KOPPO3UOHHOW YCTOMYHBOCTH MATEPUATIOB.

Crioco0bI puIaHus MaTepraiaM aHTU(PPUKIIMOHHBIX CBOMCTB.
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