MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30BAHUS
POCCUIICKOI ®EJIEPALINU

DenepanbHOE FOCYAAPCTBEHHOE OIOKETHOE 00Pa30BaTEIbHOE YUPEKACHUE
BBICIIIETO 00pa30BaHuUs
«MarHuTOropcKkmii rocy1apCTBEHHbIN TeXHUYEeCKu yHuBepcureT um. I'.M.HocoBa»

YTBEPXIAIO
ATEJILHOM JIeSITEIIbHOCTH
N.P. AGnynBeneeB

05.02.2026r.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJIA)

OCHOBbI HHKEHEPHBIX HCCIEJOBAHUH B METAJL/IYPTHH

HanpasneHnue noaroToBky (CnenuaibHOCTh)
22.03.02 Metannyprus

Hamnpasnennocts (mpoduis/cienpannzaius) MTporpaMMbl
TexHomoTUM MPOU3BOJICTBA U 0OPAOOTKH YEPHBIX METAJIJIOB U CIJIABOB

VYpoBeHb BbICIIEro 00pa3oBaHus - OakanaBpuar

dopma 00yueHust
OuHas
CrpyKkTypHOE nIopa3AcieHue WHXVUHUPUHTOBBIN IIEHTP
Kypc 1
Cemectp 1
MaruauToropck

2026 roxn



Pabouass mporpamma coctaBieHa Ha ocHoBe PI'OC BO - GakamaBpuar 1o
HampasieHuto mnoxarotoBku 22.03.02  Meramyprust  (mpukaz MwunobpHayku  Poccuu

0102.06.2020 1. Ne 702)
Pabouas nporpamma paccMoTpeHa 1 0JJo0peHa Ha 3aceJaHUH WH)XUHUPUHTOBOTO
uentpa 19.01.2026, npotokomn Ne 2

Jlupekrop [LIT. TTonenkos

CornacoBaHo:

3as. kaenpoii Metawiyprun 1 XHMHUYECKHX 'l‘c.\nlo.rl()l‘mi/,\,
N

N j(. Lt »"L A.C. XapyeHnko

PabGouas nporpamma cocrasiena:
JAMPEKTOP HHIKHHUPHHIOBOIO LIEHTPA,
JI-p. TeXH. HAyK /A1 _ ILIL Ioneuxos

Penensent: o
Aouent kadeapet MuXT, kau/. Texn. nayx ey 4= ’// M.B. IToranosa



JIner akTyanu3anuu padoyei nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanusamnuu B 2027 -
2028yyeOHoM roay Ha 3aceanuu Kadenpsl VHKXUHUPUHTOBBIN LIEHTP

[Iporokom ot 20 . Ne
3aB. kadenpoii I1.I1. IToneuxos

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanusamnuu B 2028 -
2029y4yeOHoM roay Ha 3acenanuu Kadenpsl VHKXUHUPUHTOBBIN LIEHTP

[Iporokonm ot 20 1. Ne

3aB. kadeapoii ILIL. Tosneuxos

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogqoOpena st peanuszanuu B 2029 -
2030yueOHOM roy Ha 3aceqaHuu kadeapbl MHXUHUPUHTOBBINA HEHTP

IIporokom or 20 . Ne
3aB. kadenpoii I1.I1. IToneuxos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena st peanmsamnuu B 2030 -
203 1yyeOHoM romy Ha 3acemanuu Kapenpsl VHKUHUPUHTOBBIN IIEHTP

IIporokom or 20 . Ne
3aB. kadenpoii I1.I1. IToneuxos




1 eau ocBOeHMS TUCHUILIHMHBI (MOIYJIA)

1.1 TIlenpro OCBOEHUS MAWCIUIUIMHBI SBJISETCA WM3YYCHHE OCOOCHHOCTEH WH)KEHEPHBIX
HCCJICIOBAHUI TEXHOJOTHYECKUX IPOIIECCOB MPOU3BOJICTBA METAIIONPOAYKIINH,BBITIOJTHECHUS
MIPUKJIAHBIX HAYYHBIX UCCIEAOBAHUH, a Takke (POopMUPOBaHUE KOMIIETEHITUI B COOTBETCTBUU C
dI'OC BO.

1.2 3amagaMu OCBOSHMS JUCIUTIINHBI SBIISIOTCS:

- MMOJIyYeHNe 3HAHUI TI0 OCHOBHBIM HAMPABIICHUSIM Pa3BUTHS MPOIIECCOB

MIPOU3BOICTBA METAJUIONPOIYKIIUU U UX IPUMEHEHHUE TIPU IMOCTAHOBKE M PEIICHUHN
KOHKPETHBIX TEXHOJIOTHYECKUX 3a]1a4 MPOU3BOJICTBA;

- pa3BUTHE IIPEJICTABIICHUS O COBPEMEHHBIX MTpoOIeMax MpOU3BOICTBA

METaJUIONPOYKIIMK, HHCTPYMEHTaX U METO[aX MUCCIEIOBaHUS CBOMCTB METAITIONPOIYKITUH;

- Pa3BUTHE TCOPETUUYECKUX MPEICTABICHUIA O TIPOIIeccax MPOU3BOACTBA

METaJUTONIPOIYKIIMKM M METOJIaX MX MUCCIICTIOBAHMS;

- MMOJTyYeHNe 3HAHUH O HAYKOEMKHX TEXHOJIOTHSIX U3TOTOBJICHHUS HOBBIX MapOK U

BUJIOB METAJUIONPOAYKIIUU CO CJIOKHBIM KOMITJIEKCOM CBOMCTB;

- (hopmupoBanue npeacTaBieHuss 00 0COOCHHOCTIX HAYYHOU NESTEIbHOCTH;

- OCBOCHHE HABBIKOB pabOThl C HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIIUEH;

- OCBOEHHE HABBIKOB ITOMCKA, KPUTHYECKOTO aHAJIM3a U CHHTE3a HH(OpMaIuy.

2 MecTo qucHuIIMHBI (MOYJIs1) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnraa OCHOBBI MHXEHEPHBIX HCCIEIOBAaHUNM B METAUIypIUU BXOAUT B 00s3aTEIbHYIO
4acTh Y4eOHOI0 IIaHa 00pa30BaTeIbHOM POrpaMMBI.

JUis u3ydeHus TUCHMIIMHBI HEOOXOIMMBI 3HaHUs (YMEHUSs, BJaJeHHs),C(OPMHUPOBAHHBIE B
pe3yabTaTe U3y4eHHs JUCUUTUIAH/ TIPAKTHK:

ba3oBble 3HaHUS MO (PU3HKE, MAaTEMAaTHUKE U PYCCKOMY SI3bIKY B 00bEME HIKOJIBHONIIPOrpaMMBI

3HaHus (yYMEHMs, BJAJE€HUS), IOJyYEHHBbIE MPU H3YYEHUM JaHHOM JAMCUMIIIUHBIOYTYT
HEOOXOIUMBI JUI U3YUEHUSI TUCHUIUINH/TIPAKTUK:

Beenenue B HanpaBieHue

OCHOBBI METAJTYPTHUYECKOTO IIPOU3BOCTBA

IIpoekTHas neATeIbHOCTh

[TonroroBka K npoliieype 3alMThl U 3alIKUTa BBITYCKHON KBaTU(PUKAIMOHHON paboThI

3 Komnerenuuu ody4arouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yUeHus

B pesynbrate ocBoeHus AMCHUIUIUHBI (MOayis) «OCHOBBI MH)KEHEPHBIXHCCIEIOBAaHUNA B
METaJUTyprumn» 00yJaroLIuiics JoKeH 001a1aTh CIeIyIOIUMUKOMIIETEHIIUAMU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

VYK-2 CnocobeH ompeaensath Kpyr 3agad B paMKaxX TIOCTABJICHHOW II€IM M BHIOMPATH
OITUMAJbHEIE CIIOCOOBLI MX peUICHuA, UCXOas U3 )IGfICTByIOHIHX IIpaBOBBIX HOPM,UMCHOIIUXCS
pPECYPCOB Y OTPAHUYCHUN

YK-2.1 Onpenensier Kpyr 3agad B paMKax IMOCTaBICHHOM LEIM M IPEIaracT
crocoObl WX pelleHUss U OXUZAaeMble pe3yJbTaThl;  OIICHUBAET
NPEeJI0KEHHBIE CTIOCOOBI C TOYKU 3PEHUSI COOTBETCTBHS LI€IH MTPOEKTA

YK-2.2 [Inanupyer peanusanuio 3aJad B 30HE CBOEH OTBETCTBEHHOCTU C Y4ETOM
MMEIOLINXCS PECYPCOB U OTPAHUUYEHUH, NENCTBYIOIUX IPABOBBIX HOPM

VYK-2.3 Brimmonuser 3amadud B 30HE CBOEH OTBETCTBEHHOCTH B COOTBETCTBUU
C3aIIaHUPOBAHHBIMU PE3YJIbTATAMH M TMPEJICTABIISACT PE3yIbTaThl MPOEKTA,
npeaiaracT BO3MOKHOCTH MX HUCIIOJIB30BAHUS W/ UM COBEPIIICHCTBOBAHUS




4. CTpyKTYypa, 00b€M U COJEpKAHNE TUCHUIIIMHBI (MOXYJIs)

OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 2  3a4€THBIX CAMHHMI] 72 aKajl. 4acoB, B TOMYHCIIC:
— KOHTakTHas padoTa — 19 akaj. yacos:
— ayauTopHasi — 18 akaj. 4acos;

— BHCAYyIUTOPHAA — 1 aKal. 4acCoB,

— caMocCTosTeNnbHas paboTa — 53 akaJl. 4acoB;
— B hopMe IpaKTHUECKO NoaroToBku — 0 akaj. 4ac;

®dopma aTTecTaluy - 3a4eT

AynutopHas g s
o| KOHTAKTHas paboTa E z dopma Tekymero
=
N B aKaJl. gacax ¢ 5| Buncamocrosite KOHTPOJIS
Pasnen/ Tema 3 ( A ) Sl R ., p Kon
g 3 o JBHOU yCIIEBaEMOCTHU U
JACIATUTAHBI 5 g « . KOMITETEHIIUH
O 2 5 paboThl IIpomexxyrouHon
na0. | mpakT. | 3 &
Tlex s aTTecTaluuu
3aH. | 3aH. [O 9
1.
Uzyuenue
1.1 Ponis MMK B s#3auMITY. v y VK-2.1,
. 1] 3 6 | mom.marepumana | YCTHBII OIPOC IO TeMe
Hcropuueckuii cpes YK-2.3
NOTEME JICKLIUU
1.2 ®usnueckoe MOACIUPOBAHUE Uzyuenwue VK-2.1,
MPOIIECCOB U3TOTOBJICHUS CTallU U 2 6 | nom.marepuana | YcrHsli onpoc o teme | YK-2.2,
ropsA4eKaTaHoro npokara 0 TEME JIEKIUH YK-2.3
1.3 TexHOIOTHY POM3BO/CTBA CTAIHA 3 7 Usyuernne V CTHEL OIDOC o TeMe VK-2.1,
MOBBIIIEHHOW IIPOYHOCTH A0I.MaTepHana P YK-2.2,
Wzyuenue VK-2.1,
1.4 TexHONOTHH TPOU3BOJICTBA CTAIN .
. N 2 6 | mom.marepuana | YcrHei onpoc o teme | YK-2.2,
MOBBIIIEHHOH XJ1aJOCTOHKOCTH
MOTEME JIEKIINH YK-2.3
1.5 TexHonoruu NpoU3BOACTBA CTAITN Wzyuenue VK-2.1,
HOBBIIICHHON KOPPO3HOHHOM 2 7 | mom.marepuana | YCTHbIH onpoc no teme | YK-2.2,
CTOHKOCTH [IOTEME JIEKIIUH YK-2.3
1.6 TexHONMOTHH POU3BOJICTBA Nzyuenne VK-2.1,
TpYOHOrO IIPOKaTa Pa3IuIHOrO 2 7 | non.marepuana | YcTHsli onpoc o teme | YK-2.2,
Ha3HA4YEeHHUS MOTEME JIEKIINH YK-2.3
Uzyuenwue VK-2.1,
1.7 TexHODOTHH TPOU3BOJICTBA CTAIN o
2 6 | mom.matepuana | YcrHsI onpoc o teme | YK-2.2,
CIEMATEHOTO Ha3HAYCHHS
oTeEME JIEKIIUU VK-2.3
1.8 UnTennexTyanbHas noaaepxka
Y Auep Nzyuenne . VK-2.1,
YIIPaBJICHUS TEXHOJOTUIECKUMHU VYcTHBI ompoc 1o TeMe
IpoIeccaMi METaLITypPIrHUeCKOro 2 8 | nom.marepuana Pedepar YK-2.2,
p My 10 TEME JIEKIIUH p VK-2.3
MIPOM3BOJICTBA
HWroro no pazaeny 18 53
HWroro 3a cemectp 18 53 3a4éT
Uroro no aucuuruinee 18 53 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B IperoaBaHuu JMCIUTLTHHBI NPUMEHSIOTCS TpaAUIUOHHAS u
MOJIYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJOTMH, METOJbl TOKa3aTeIbHOTO W JUAIOTHYECKOTO
npoOJIEMHOT0 M3JIOKEHUsI MaTepuaia. Vcronp3yloTesl Takue METO/Ibl aKTHBHOTO O0YUSHHS KaK
CO3/IaHUE poOIEeMHBIX CHUTYaIHid, UH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUHU(COMIPOBOXKICHUE JICKIMH TpEe3eHTAMIMH, BUJCOMATepPHATIaMH), TEXHOJIOTHUH
aKTHMBHOrooOy4eHus:  (mpoOJieMHbIE  JIGKIIMH), TEXHOJOTHMH  KOJUICKTHBHO-TPYIIIOBOM
pabOTHI(TUCKYCCHS).

C uenpio peanu3aiyy KOMIIETEHTHOCTHOTO TIOAXO0/1a, a TAKXKe (POPMUPOBAHUS HPA3BUTHUS
npodeCcCHOHAIBHBIX HABBIKOB O0YYAIOIIMXCS PEATM3YIOTCS CICIYIOLIHE CPEICTBa,CIIOCOOBI
OpraHU3alUOHHBIC MEPOTIPHSTHSL:

- W3y4YCHUE  TEOPETHYECKOro  MaTephaia  JUCHMIUIMHBL  HAa  JIGKIUSAX  C
UCII0JIb30BAHUEMKOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITEIbHOC  H3YYCHHE  TEOPETHYECKOr0  MaTepuaia  JTUCHUIUIAHBI
CHCIIOJIb30BaHUEM METOJMYECKUX pa3pabOTOK, CHEHaIbHON yueOHOM U HAydHOI TNTepaTyphl;

B M3J10)K€HUU JIEKIIMOHHOTO MaTepuaia MpernoiaraeTcs mepexo OT PeHpOayKTUBHBIX
METOJIOB O0y4eHHs K YaCTHYHO-TIOMCKOBBIM M HCCIIEIOBATEIbCKUM METOaM, Pa3BUBAIOIINM
JIOTUYECKOE, TEOPETHYECKOE MBIIUICHUE, YMCHUE apryMEHTHPOBATh H OTCTAHUBaTh COOCTBEHHOE
noHumanue Borpoca. C 3ToH 1eJIpI0 BO3MOXHO HCIIOJIB30BAaHUE METOOB IICHUXOJOTHYECKOM
AKTUBHU3ALUH MBIIUICHHS (MO3rOBOMIITYpM, MeTOJ (hOKAIbHBIX OOBEKTOB U J.p.), METOJOB
CHCTEMaTHU3MPOBAHHOTO MHAIIPABICHHOTO TOUCKA.

CamocrosTenbHas padoTa 00ydJaromuXcs HalpaBlieHa Ha 3aKPEIUICHUE TEOPETUUECKOTO
MarepHaia, H3JI0KEHHOTO MpernojaBaTeieM, Ha IMpPOpaboTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITEIIbHOE U3y4YCHHE, TOJATOTOBKY K TPOMEKYTOYHOM aTTECTALIH.

B xoie 3aHATHII Tpeamoyiaractcs HCIOJIb30BAHUE KOMILUICKCA METOJOB aKTHBHOIO
o0y4yeHHs 00y4aroIuxcsl, BKIFOYAIOLIETO B ceOs:

- cO3/laHMe TMpPOOJEMHBIX CHTyallMii C IIOKa3aTeNbHBIM pEIICHHEM IPOOJIeMBI
IpenoaBaTeneM;

- CaMOCTOSITENBHYIO  TIOMCKOBYIO  JESTENbHOCTh B pEHICHHMH  Yy4eOHBIX
npo0JIeM,HanpaBIIeMYIO TIPETIo1aBaTesIeM;

- CAMOCTOSATENIFHOE peIIeHHE PodIeM 00yJatOIIMMUCS;

- HCIIOJIb30BaHHE TEXHOJIOTUH IPOEKTHOTO 00YYEHUS C OpraHu3alueil 00pa3oBaTeIbHOTO
MPOIIeCCa B COOTBETCTBHH C AJITOPUTMOM ITO3TAITHOTO PELICHHsI TPOOIEMHOH 3a/1a4u.

Peanusanus MeTo10B 00yueHHs BO3MOKHA C HCIIOJIB30BAHMEM CIIETYIOIIUX TPUEMOB!

- packphelTHE TMpenojaBaTelieM NPUYMH U XapakTepa HeyAad, BCTPEYAIOLTHXCS
NpUpPEIICHIH TIPo0IIeM;

- IGMOHCTpAIUs aTbTePHATHBHBIX MMOJIX0/I0B K PEHICHHIO KOHKPETHOH MPOOIIEeMBbI;

- QHAJIM3 MOJYYEHHBIX PE3yJIbTaTOB M OTHICKAHUE TPAHUI] HX TPUMEHUMOCTH;

- UCTIOJIb30BAHUE 3aaHUI ISl CAMOCTOSTEIBHON PabOTHI ¢ U30BITOUHBIMH JaHHBIMH.

JIeKIMOHHBIN MaTepual 3aKpeIuisieTcs B XOJAE CaMOCTOSTENbHOW paboThl, B paMKa X
KOTOPOW BBITIOJIHSIOTCS TPYIIOBBIC MM WHIUBHUIyaIbHBIC 3aJaHUs 10 MPpoiaeHHO# Teme. llpu
MIPOBEICHUH TaKMX 3aHATHH UCIIOIB3YETCS METOI KOHTEKCTHOTO 00YYEHUS, KOTOPBII MMO3BOJISIET
YCBOMTh MaTepHaj IIyTeM BBIBICHUS CBSI3€H MEXKAY KOHKPETHBIM 3HAaHUEM U €ro
IPUMEHEHHEM.

6  VYdeOHo-MeTogMYeckoe olOecrmedeHHe CAMOCTOSTENBbHOH  padoThI
o0yuawumuxcst
ITpencraBieHo B npuaokeHuu 1.



7 OueHOYHbBIE CPEICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUN
[IpencraBieHsl B IPUIIOKEHUU 2.

8 YueOHO-MeTOAMUYeCKOe M HH(OPMALIMOHHOE 00ecnieYeHHe TUCHUIITNHBI(MO/1YJIs1)

a) OcHoBHas JIuTepaTrypa:

1. JleonoBu4, A. A. OCHOBBI HAy4YHBIX HCCJICIOBAaHUH : y4eOHUK aisi BYy30B / A. A.
JleonoBuu, A. B. lllenoymoB. — 4-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2024.— 124 ¢. —
ISBN 978-5-507-47795-1. — TexkcT : 31eKkTpoHHBIA // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/419114 (mata oOpamenus: 07.03.2026). —
Pexxwum noctyna: st aBTOpHU3. TOIb30BATEINECH.

2. baiinyk, B. B. Hay4ynas nesTenbHOCTh CTYAEHTOB: CHUCTEMHBIN aHanu3 : MoHorpadus /
B.B. baiinyk. — Mocka : UHOPA-M, 2024. — 145 c¢. — (Hayunasmeicip). — DOI
10.12737/monography_5a66e4bb1b0ef9.56606696. - ISBN 978-5-16-013656-1. - Tekcr :
anekTpoHHbli. - URL:  https://znanium.ru/catalog/product/2096823 (mara oOpareHwus:
07.03.2026). — Pexxum nocTyma: 1o MOAMUCKE.

3. OCHOBBI METAJLTYPTUYECKOTO MPOU3BOICTBA : YUeOHUK Uit By30B / B. A. burees, K. H.
Bnosun, B. M. Konokonbne [u ap.]. — 5-e u3zn., crep. — Cankt-IlerepOypr :Jlans, 2024. —
616 c. — ISBN 978-5-507-47607-7. — Texct : saekTpoHHBId // JlaHb :3JIEKTPOHHO
-oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/397271 (mara oOpaiueHus:
07.03.2026). — Pexxum goctyma: Uit aBTOPH3. MOJIb30BATEIICH.

4. PenkkoB, M. b. OCHOBBI HAyYHBIX UCCIICIOBAaHUI M N300peTaTEeNIbCTBA : yueOHOE TTocoOHe
ist By30B / U. B. PeikkoB. — 7-¢ u3zn., crep. — Cankr-llerepOypr : Jlany,2024. — 224 ¢. —
ISBN 978-5-507-50443-5. — Texkct : 3nekTpoHHBIA // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/433217 (mata oOpamenus: 07.03.2026). —
Pexwum nocTtyna: st aBTOpU3. TOIB30BATEINCH.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:
1. HInynekun, H. @. OO6paboTka naBieHHEM: MaTepHajbl, MPOLECCH, 000pYAOBaHHUE :

TepMUHOJOrHueckuil cioBapb : cioBapp / H. ®. Illmynskun. - MockBa ; Bomorama :
Nndpallmxenepus, 2023. - 240 c. - ISBN 978-5-9729-1163-9. - Tekcr : anexkrponHsiid. - URL:
https://znanium.com/catalog/product/2096128 (mara obpamenus: 07.03.2026). — Pexum

JIOCTYTIA: 110 MOATHCKE.

2. CanuxoB, B. A. TumoBble MpOMBIIUIEHHBIE TEXHOJOTHM : yueOHOe mocobue / B. A.
CanmuxoB. — Hosoky3nernk : KI'TINM KemI'V, 2015. — 96 c. — ISBN 978-5-8353-1441-6. —
Tekcr : onexTpoHHblid // Jlamp : 21ekTpoHHO-OMOmMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/169547 (mata obpamienus: 07.03.2026). — Pexxum goctyma: s
aBTOPH3. M1OJIb30BATENCH.

3. Kopmrynosa, T. E. TexHomorusi KOHCTPYKIMOHHBIX MarepuanoB. Ilocobue s

CaMOCTOATENIFHON paboThl cTyAeHTOB : ydeOHoe mocobue / T. E. KopmrynoBa. — Haxonka :
HanbpbioBTy3, 2019. — 212 c. — ISBN 978-5-88871-731-8. — TekcT : anekTpoHHbIH // JIaHs :
ANIEKTPOHHO-OMOMmoreunass cuctema. — URL: https://e.lanbook.com/book/156840 (mata

oopamenus: 07.03.2026). — Pexwum moctyna: uis aBTOPU3. MOJIH30BATEICH.

B) MeToauuyecKkue yKazaHus:

BnamumupoBa, T. b. IlpaBuna odopmiieHus pedepaToB U KpUTEPUH HUX OLECHKU :
metoaunyeckue pekomenaanuu / T. b. Bnagumuposa. — Hosocubupck : Cubl'YTU, 2023. — 17
c. — Texkcr : osnextponHsit // Jlap : »nekTpoHHO-OMOmmoTeuynas cucrema. — URL:
https://e.lanbook.com/book/400739 (mata obpamenusi: 07.03.2026). — Pexxum nocryma: uis
aBTOPU3. IIOJI30BATEIICH.
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r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe obecnevyenue

HaumenosanuellO Ne norosopa Cpoxk nelicTBUS TULIEH3UU
7Zip CBOOOJHO PpacIpoCTpaHsIeMOe OeccpouHo
LibreOffice CBOOOJTHO pacCIpOCTpaHIEMOE OeccpouHo
Bpaysep Yandex |cBOOOJHO pacmpocTpaHsieMoe 6eccpodHO

IIpodeccnonanbubie 0a3bl JAAHHBIX M HH(POPMANMOHHBbIE CIPABOYHBIE
Ha3panue kypca Cchuika

HannonanbHas
UH(POPMAIIMOHHO-aHATIUTUYECKAsCUCTEMA —[URL:https://elibrary.ru/project_risc.asp
Poccuiickuii HHIEKC Hay4HOI'0
denepanbHOE rOCYJapCTBEHHOE
O0DKETHOCYUPEK ICHHE «Denepanpubiii | URL: http://wwwl.fips.ru/
WHCTUTYTIIPOMBIIUICHHON COOCTBEHHOCTH

OnekTpoHHas 0a3a MEPUOIMYECKUX  M3AAHUN
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9 MaTepuajibHO-TeXHHYeCKOe obecneyeHue JUCHUIIMHBI (MO1YJIs1)

MarepuanbHO-TEXHHUUECKOE 00ecrieYeHHe AUCHUIUINHBI BKIHOYAET:

1. YuebHas ayauTopus A IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIA OCHAILIEHA:

- TEXHUYECKUMH CpEACTBAaMH OOY4YEeHHs, CIYXKALUUMHU JUIsl TpEeACTaBICHUS Yy4eOHOM
uHpopMauuy OONBLIONH ayIUTOPUU: MYJIBTHUMEAUMHBIMU CPEICTBA XpaHEHUs, IMepelaud u
npejcTaBieHus yueOHoi nHpopmanuy;

- CHENHMATIM3UPOBAHHON MeOEbIO.

2. YuebHas ayaMTOpusi ISl TPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJBTAIMH,TEKYIIETO
KOHTPOJISI U TPOMEXYTOUHOM aTTeCTallMi OCHAILEHA!

- KOMIbIOTEpHOI TexHuKol ¢ maketom MS Office, ¢ monkirouennem k cetn«HTEpHET» 1 C
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA,;

- CHENHMATIM3UPOBAHHON MeOebIO.

3. Ilomerienue 1yis caMOCTOATENBbHOM paboThl OCHALIEHO:

- KOMIbIOTepHOI TexHuko# ¢ maketom MS Office, ¢ moakmodeHnem k cetu«HTEpHET» 1 C
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA,;

- CHEIHMAIM3UPOBAHHON MEOEIbIO.

4. Tlomemenue Juis XpaHEeHHS U TNPO(PUIAKTHUYECKOTO OOCIYKUBAaHUS Yy4eOHOTO
000pyI0BaHUS OCHAILIEHO:

- CHEIMAIM3UPOBAHHON MeOETIbIO: CTEIIaXKaMu JIJIsl XpaHEeHUs! y4eOHOro 000pyI0BaHus;

- HHCTPYMEHTaMH JJIsl peMOHTa y4eOHOro 000py10BaHUS;

- mKadamu Ui XpaHeHUs! y4eOHO-MEeTOAMYECKON TOKYMEHTAIlUU U MaTepUaoB.



IIpunoxenne 1

Y4eOHO-MeTOoANYEeCKOe 00ecTieyeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

ITo JUCHHUITIIINHE «OcHOBEBI HHXXCHCPHBIX HCCJIC,I[OB&HHI;'I B MCTAJLITypPrun» mnpeaycMoTpcHa

ayquToOpHAsT ¥ BHEAyAWTOpHAas CaMOCTOATENbHas pabora oOydalomuxcs. AyauTopHas
caMoCTOsiTeNIbHAasE paboTa CTYAEHTOB IPEANOJIaraeT y4yacTHe B JIUCKYCCUSIX M TPYIIOBBIX
OO0CYX/IEHUSIX Ha 3aJaHHYI0 TEMY, IOATOTOBKE OOOCHOBAHHBIX OTBETOB HAa BOIPOCHI
IPEenoJiaBaTess U y4acTHe B YCTHOM OIIPOCE.

Hw

YcrHblit onpoc:
Uto Takoe MeTajulyprus UM KakKhue OCHOBHBIC STallbl BKJIIOYAET IMPOIECC IMOTyYEHUS
CI1aBOB?
Kakue cymiecTByroT METOIbI MCCIIEIOBAHUS CBOMCTB METAUIOB M CIIaBOB? OnuiimTe
OCHOBHBIE U3 HUX.
KaxoBbI 11ienu 1 3a/1a4u HHKEHEPHOTO aHAJIM3a B METALUTYPTUYECKON TPOMBIIIUIEHHOCTH?
B uém 3akmrouaercs CyTh TEpMUUYECKON 00paOOTKH METAILIIOB U CIUIABOB U KaKHe €€ BUJIbI
IPUMEHSIIOTCS HanboJiee 4acTo?
OObsicCHUTE TPUHIIUIIBI ISTUPOBAHUSI CTAH U POJIb JISTHPYIOIIUX AJIEMEHTOB B CBOMCTBAX
MeTaa.
Kak Bnusier MUKpOCTPYKTYpa CIUIaBa Ha €r0 MEXaHUYECKUE XapaKTEPUCTUKHU ?
Kakue coBpeMeHHbIE TEXHOJIOTHH UCTIOIB3YIOTCS [Tl TOBBILICHHUS KaueCTBA MPOIYKIUH B
METaJIITypruuecKoM MPOU3BOACTBE?
[lepeuncnure OCHOBHBIE IKOJIOTUYECKUE MPOOIEMBI METAITYPTUYECKOTO MPOU3BOICTBA U
MyTH UX PEIICHHUS.
Kakune MeToabl KOHTPOJIA KauecTBa MaTepUagoB NPUMEHSIOTCS B METaLLTyprun?

10. Pacckakute O TEPCHEKTHBAX pa3BUTHS METAJUTYPIHUECKOW OTpacid B YCIOBHIX

COBpeMeHHOﬁ 9KOHOMHMKH U HOBBIX TEXHOJOTHH.

BHeay,Z[I/ITopHaSI CaMOCTOATCIIbHAsA pa60Ta o6yqa}01unxc;{ OCYHICCTBJISICTCS B BUIC

W3YYEHHUS JIUTEPaTypbl, MATEPHAIOB HHTEPHET-PECYPCOB IO COOTBETCTBYIOIIEH TeMe AJis BbIOOpa
MmarepHaia Ui y4acTHs B AUCKYCCHSAX M YCTHBIX OIIPOCax M HallMCAaHUU pedepaTa.

B©OooNOO O AWD

IIpumepHbIi nepedyeHb TeM pedepaTos:

Metoabl ¥ MOAXOABI K NPOBEACHHUIO HAYYHBIX HCCIECIOBAHUN B METALUTYPTHYECKOMN
OTpaciu.

CoBpeMeHHbIE TEXHOJIOTUH MJIABKU METAILIOB.

Pa3paboTka HOBBIX CIIJIABOB C 33/ITaHHBIMU CBOWCTBAMH.

IIprMeHeHre BakyyMHOM IUIaBKU B METAJTYPru4e€CKOM IIPOU3BOJICTBE.

[Tpouecchl JerupoBaHus CTaJIM U UX BIUSHHUE HA CBOKWCTBA MaTepUaa.

Meramutyprus antOMUHUS: COBPEMEHHbBIE TEHACHUUH U NIEPCIIEKTUBBI PA3BUTH.

Ponb THTaHa B COBPEMEHHON METAIITYPTHUH.

IIprMeHeHre METOIOB YIbTPa3BYKOBOI'O KOHTPOJIS KAU€CTBA METALINYECKUX U3JICIIHIA.
ABTOMAaTH3aIMS TEXHOJIOTHYECKUX MPOIIECCOB B METAJUTYPTUH.

0. DKoJIOrHYeCKUe aCIeKThI MCTAJUTYPIUYCCKOr'0 NPOU3BOACTBA.

11. UccnenoBanusi KOPPO3MOHHOM CTOMKOCTH METAIIIMYECKHX MaTepUasoB.

12. N3yueHne CBOWCTB KOMITO3UIIMOHHBIX MAaTEepUAJIOB HA OCHOBE METAJUIOB.

13. Pa3BuTHE TEXHOJIOTHII TOPSIYEH MPOKATKH.

14. HoBele MaTepuansl Ui 3alMTHl OT U3HOCA B METAJUTYPIHUH.

15. MogenupoBaHHe TEMIOBBIX IPOLIECCOB B METAJUTYPrHUECKUX Meyax.

16. Hanomarepuasbl B METaJUTypIUU: BO3SMOXXHOCTH U TIEPCTIIEKTHUBBHI.

17. IlpumeHeHne KOMIIBIOTEPHBIX CUMYJISILUI B MHKEHEPHBIX UCCIEI0BAHUAX METAJUTYPrUH.



18. Pa3zpaboTka onTUMaJIbHBIX PEXKUMOB TEPMUYECKON 00paOOTKHU CTaJIeH.

19. MerannoBeaeHue: COBpEMEHHbIE JOCTHKEHHSI U HAIIPABJICHHSI UCCIIEOBAHUI.

20. [IpobnemMbl ¥ TyTH  TOBBIIICHUS  HHEProdPPEKTHBHOCTH  METAJUTYPrHUECKUX
NPEINPUATHIA.

21. TexHONOTHS HENPEPHIBHOW PA3ITUBKU CTAJIH.

22. CoBpeMeHHOe 000pyA0BaHUE Ul aHAJIM3a COCTaBa U CTPYKTYpPbhl METAJIJIOB.

23. nTerpanus aliUTUBHBIX TEXHOJIOTUI B METAILTYPTUYE€CKOE ITPOU3BOICTBO.

24. IIporHo3upoBaHle MEXaHUYECKUX CBOWCTB MAaTEpUAIOB METOJOM KOMIIBIOTEPHOTO
MOJICITUPOBAHHSL.

25. IIpumenenue 3D-neuaTu B cO31aHUM IPOTOTUIIOB U1l METAIITYPIUYECKON OTPACIIH.

26. Bynyiee MeTauTypruu: BEI30BbI U TIEPCIICKTHBHI.

PedepaTsr opopMIISIOTCSI B COOTBETCTBUU C MPUHATONW CUCTEMON MEHEKMEHTA KauyecTBa
MITY wum. T'.HM. Hocosa. IlpencraBnenue pedeparoB OCYIIECTBISETCS CpelCcTBaMU
00pa30BaTeNbHOTO NOopTaja.



IIpunoxenne 2

OIIeHO‘leIe cpeacrea Jid MPpoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTalum

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

Kon
HHIMKATOPAa

Nuaukarop 10cTHKeHUs

KOMIICTCHIUHU

OueHo4yHbIE CpeCTBA

YK-2: Crnocoben ompenensTh Kpyr 3ajad B paMKax ITOCTaBICHHOW II€IM H BBIOMPATH
ONTUMAJIBHBIC CIIOCOOBI MX PEIICHUs, UCXOS U3 JEHCTBYIOIMIUX MPABOBBIX HOPM, HMEIOIIUXCS

pPECYPCOB U OTPAaHUYEHUN
YK-2.1 Ornpenensier Kpyr 3a71a4 B Teopernyeckue BONPOCHI:
paMkax noctasieHHoi nenaun | 1. Kakue — CymiecTByloOT ~ OCHOBHBIE — METO[bI
U IIPEJUIaraeT crocoObl UX M3Y4EHHUs CBOMCTB METAJUIOB U CIUIaBOB?
pEILIEHUs U OKUAAEMBIE 2.JIn1 4ero HYXEH WH)XXECHEPHbIM aHamu3 B
pE3yJIbTaThl; OLIECHUBAECT METAJITypruy U KaKue 3a/1adyd OH peraer?
peUIoKeHHbIE cr1ocoObl ¢ | 3. YTO Takoe JITMpOBaHHE CTAIM M 3a4eM OHO
TOYKH 3PEHHUSI COOTBETCTBUS | HYXKHO?
LIEJIA [TPOEKTa 4. Kak pa3BHBaeTCsi METAJUTypruuecKkas OTpacib B
COBPEMEHHOM MHpe?
5.Kakue HayuHble MCCIEIOBaHUS MPOBOIATCA B
MeTautypruu?
6.Kak pa3pabarpiBatoTCs HOBbIE CIUIaBBl C
HY>KHBIMH XapaKTepUCTUKaMU?
7.3a4eM HCIONB3yeTCs BaKyyMHas IUIaBKa B
MeTautypruu?
8.Kak pnoGaBiieHue JErHpyrlomuX 3JIEMEHTOB
MEHSeT CBOWCTBA cTayn?
9.IloyeMy THUTaH Ba)K€H B METAJUTYpruu?
10. Kax umccnemyercss yCTOMYMBOCTh METAJUIOB K
KOppO3uu?
11. Kak u3yuarorcs KOMIIO3UTHbIE MaTepHallbl Ha
OCHOBE METAJIIOB?
12. Kakme HOBbIE MaTepHaibl  3alIHIAIOT
METaJIJIbl OT U3HOCA?
13. Yem I0JIE3HBI HaHOMaTepHaJIb B
METaJLITyprum?
14. MoxHO 1M TpeacKa3blBaTh  MPOYHOCTH
MaTEpHajIoB ¢ IOMOIIbIO KOMIbIOTEPA?
15. bynymee  MeTaJulypruu:  BBI3OBBI |
IIEPCIIEKTHUBBI.
YK-2.2 [Imanupyet peanusanuro Teopernyeckue BONpOCHI:

3a/1a4 B 30HE CBOEH
OTBETCTBEHHOCTH C YYETOM
HUMEIOIINXCS PECYPCOB U
OTpaHUYECHUH,
JIEHCTBYIOIUX IIPAaBOBBIX
HOPM

1. UYro takoe MeTalTyprusi U Kakue OCHOBHBIE
[1ary BKIIFOYAET MPOIIECC U3rOTOBJICHUS CILIIaBOB?
2. Yrto Takoe TepMuyeckas 00paboTKa METaIOB
Y Kakue e€ BUJIbI Yallle BCETrO UCITOIb3YIOT?

3. Kak cTpykTypa cIulaBa BIHMSE€T Ha €ro
MIPOYHOCTH U JIPYTHe XapaKTepUCTUKU?
4. Kakue COBpEMEHHbIE  METOJbI
METAJJIOB CeYac MpUMEHSIOT?

5. Kak pa3BuBaeTcs npou3BOACTBO ATIOMUHUS U
KaKHe y Hero NepCreKTUBbI?

6. Kak aBTOMAaTHM3MPYIOT NPOM3BOACTBEHHBIC

IIJ1aBKH




IIPOLIECCHI B METAJLITYprUn?

7. Kakue skonornyeckue mpoOiieMbl CBSI3aHBI C
METAJUTyPrHYECKUM ITPOU3BOACTBOM?

8. Kax pa3BuBaioTCs TEXHOJOTHH ropsyeit
IIPOKATKH METaJIOB?

9. Kak MozmenupyroT TeIIOBbIE NPOLECCHl B
METaJITypruyecKux rnevax?

10. YUto Takoe TEXHOJOTHUA  HEMPEPHIBHOMN
Pa3JIMBKU CTAIH?

11. Kakoe COBPEMEHHOE obopyoBaHue
UCTIONIB3YIOT I aHalu3a COCTaBa U CTPYKTYPHI
METauIoB?

12. Kak agUTUBHBIC TEXHOJIOTUHM BHEIPSIOT B
METaJUTyPrHYECKOE TIPOU3BOJICTBO?

13. Kax 3D-meuarr  momoraer  co31aBaTh
MPOTOTHIIBI JUIsl METAJUTYPrUu?

YK-2.3 BeimonHser 3a1auu B 30He Teopernyeckue BONpOCHI:

CBO€EH OTBETCTBEHHOCTH B 1. Kakue COBpeMEHHBIC TEXHOJIOTHMH ITOMOTAIOT

COOTBETCTBUH C VIIYYIIUTh KA9€CTBO MPOAYKIIUUA B METALTyprUn?

3arIaHUPOBAHHBIMU 2.Kakue OCHOBHBIE DKOJOTHYECKHE MPOOIEMBI

pe3yibTaTamMu 1 €CTh B METJUTYPIUH M KaK UX PEIIaloT?

MIPEICTABIISIET PE3YIIbTaThI 3. Kakue MeTo/pI MPpOBEPKH KaueCcTBa MaTEPHAIIOB

MIPOEKTa, Mpe/jiaract WCIIONB3YIOT B METAJUTYPTUU?

BO3MOKHOCTH HX 4. Kak ynbTpa3ByK [IOMOTaeT MPOBEPSITh KAYECTBO

HCIOJIL30BAHUS W/ WU METAJINYCCKUX U3NICIIUI?

COBEPIIICHCTBOBAHUS 5. Kakue poOIeMbI BIIHSIIOT Ha
sHeprodh(HeKTUBHOCTH METAJLTyPTHYECKUAX
3aBOJIOB U KaK MX PEIIUTh?

6. Kax BBEIOMPAIOT Ty4IIne PEKUMBI

TepMO0OpabOTKH JIs cTanei?
7. Kakue mocnenHue JOCTWKEHUSI U HAIlpaBJICHUS
MCCJIEI0BAHUI €CTh B METAJNIOBEICHUN?

0) Ilopsinoxk mnpoBeneHUsi MPOMEKYTOYHOH aTTECTALMH, NOKa3aTeJld M KPUTEPHH
OlLICHUBAHMSA:

[TpomexyTouHas arrectanusi 1o JucHUIUInHE «OCHOBBI MHXEHEPHBIX MCCIEI0BAaHUN B

METAJITYPrUM» BKJIIOYAET TEOPETUUYECKHE BOIIPOCHI, MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aromuMucs 3HaHU| U IPOBOJIUTCS B opMe 3ayera.
Ha OIICHKY «3aYTeHO0» 00y4aroIUics T0JKEeH MoKa3aTh BHICOKHI yPOBEHb 3HAHHsI MaTepuaa 1o
TUCIUIUIMHE, TPOJEMOHCTPUPOBATh  HMHTEJUIEKTyalbHblE HABBIKM  pEIICHHUS  poOseM,
HaXO0X/IEHNsl YHUKAJIBHBIX OTBETOB, BEBIHECEHUSI KPUTHUECKUX CYKIEHU; MPOJIEMOHCTPUPOBATH
3HaHWE€ W T[OHMMAaHWE [UCUUIUIMHBI, YMEHHE OIepupoBaTh JTUMU 3HAHUSIMU B
npodecCUOHATIBHOMN J1eSTeTbHOCTH;

Ha OLIEHKY «HE 3aU4TE€HO0» CTYACHT HE MOXET IM0Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEICHHUS
U 00BbsICHEHUS] MH(POPMAIIUH 10 AUCLUILUIMHE, HE MOXET M0Ka3aTh MHTEJUIEKTYyalbHbIe HABBIKU
pelieHus IPOCThIX 3a7a4, YMEHHUE KPUTHUECKU OLIEHUBATh CBOM JINYHOCTHBIE KauecTBa.




