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noarotoBku 22.04.02 Mertannyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)
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JIMcT akTyaau3anuu padodeil nporpaMmmbl

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TOJly Ha 3acelaHuu Kadenpbl MeTamrypru 1 XUMUYECKHX TEXHOJIOTHHA

IIporokon ot 20 . Ne
3aB. kadeapoit A.C. XapyeHko

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM Trofly Ha 3acelanuu Kadeapbl MeTamTyprud 1 XUMHUECKUX TEXHOJIOTHMA

[Iporokon ot 20 . Ne
3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[ensimu OCBOCHHS TUCIUILTUHBI «MOAETUPOBaHNE M ONTUMU3AIUS METAJUTYPTHYECKUX
MIPOIIECCOBY SBIISIOTCS (POPMHUPOBAHUE OMPEACICHHOTO YPOBHS KOMIIETCHIIUN B COOTBETCTBHH C
tpeboBanusiMu  PI'OC BO mno HampaBinenuto mnoaroroBku 22.04.02 «Metammyprusy;
dbopMupoBaHHE Y 00YJAIOMIMXCS MPEACTABICHUN W HABBIKOB MO pa3pabOTKEe MaTeMaTUYECKUX
MoJieJe MeTaJTypruYecKux arperatoB M ONTHUMH3AIMH TEXHOJIOTMYECKHUX IPOIIECCOB
MIPOM3BOJICTBA YSPHBIX METAJLIOB.

2 MecTo TUCHMIIIMHBI (MO/1YJ/Is) B CTPYKTYpe 00pa30oBaTe/IbHON NPOrpaMMbl

Jucnunianaa MonenupoBaHue U ONTUMH3ALUS METAUTYPIUYECKUX MTPOIIECCOB BXOAUT B
00s13aTeNbyI0 4acTh y4eOHOT0 IU1aHa 00pa30BaTEIbHOM IPOrPaMMBI.

Jis  u3ydeHus ~ JUCHHMIUIMHBI ~ HEOOXOMUMBI — 3HaHWUsA  (YMEHHS,  BIAICHHS),
c(OpMHUPOBAHHBIC B PE3YNIbTATE U3YUCHUS TUCLIUILINH/ IPAKTUK:

Teopwust mporeccoB MPON3BOJICTBA YyTyHA

Teopwust pa3nuBKY U KPHCTAJUTU3AIMN CTAIIN

Teopus nmporeccoB KOBIIEBOK 00padOTKH cTalIn

Teopust mpoLECCOB BHIIIABKU CTAIN

3HaHus (YMEHUs, BIAJCHUSA), IOJIyYCHHbBIE NTPH W3YYEHUU JaHHOW JAUCHUILTUHBI OyIyT
HEOOXOMMBI [Tl U3YYCHHS TUCIUTUINH/TIPAKTHK:

IToaroroska K craue ¥ cJ1adya rocyIapCTBEHHOTO SK3aMeHa

[ToaroroBka K mpoLeaype 3aliThl ¥ 3al[UTa BBITYCKHON KBaTH()UKAIIMOHHOW paboThI

[TpousBoacTBeHHAs - HAYYHO-HCCIIE0BATENIBCKAs padoTa

[TponsBoncTBEHHAS - MPEATUITIOMHAS TPAKTUKA

3 Komnerenuun odyyarouierocs, popMmupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3yJibTaThl 00y4eHUs

B pesynpraTe OCBOEHMSI AUCHMIUIMHBI (MOayis) «MojenupoBaHHEe U ONTUMHU3ALUSA
METAJUIyprMYeCKUX  IpOoIeccoB»  oOydaromuiicss  JOJDKeH — o0yiafaTh  CIEAYIOLIMMHU
KOMIETEHIMSIMU:

KOI[ HHAUKaTopa I/IHI[I/IKaTop JOCTHXKXCHUA KOMIICTCHIIN

OIIK-5 Cnoco0OeH oOleHHBaTh pe3yJabTaThl HAyYHO-TEXHMUYECKHX pPa3paboTOK, Hay4yHBIX
HCCIJIEIOBaHUM 1 00OCHOBBIBaTh COOCTBEHHBIIN BBIOOP, CUCTEMATU3UPYS U 0000111ast JOCTHKEHUS
B OTPACII METAJUTYPIMH M CMEXHBIX 00JIaCTSIX

OIIK-5.1 [TpoBOIUT HaydHbIE HCCIEIOBaHUS JUIsl TOJIY4YeHHUs 0a3bl JAHHBIX O
CBOMCTBaX METaNIOM3/ENINN IMUPOKOT0 HA3HAYEHHUS C MOCIEyIOIIEen
00pabOTKOM, aHAJIM30M M MHTEPIIpETalliel MOTYYEeHHBIX PE3YJIbTaTOB

OIIK-5.2 OneHuBaeT  pe3ynbTaThl  HAayYyHO-TEXHHMYECKHX  pa3paboOTOK  TO
COBOKYITHOCTHU METOJOJIOTHUYCCKUX ITPHU3HAKOB JJIA BBI60pa OIITUMAJIBHBIX
pEelIeHNl 10 COBEPUIEHCTBOBAHMIO CYILIECTBYIOMIMX TEXHOJIOTMYECKUX
MIPOIIECCOB B METAILTYPTHYECKOM OTPACIIA U CMEKHBIX 00J1acTsX

OIIK-5.3 Cucrematuszupyer # 0000maer omeIT Uit OOOCHOBaHUS  BbIOOpa
ONTUMAJILHOTO pereHus npu pa3paboTke MHHOBAITMOHHBIX

TEXHOJIOTUYIECKHX MPOIIECCOB B 00JaCTH METAJUTYPTUH U
METaJNI000paboTKH




4. CTpyKTYypa, 00BEM U coepKaHue TUCHTUTIIMHBI (MOTYJIs1)
OO0mmas TpyTI0eMKOCTh JUCIHILTUHBI COCTaBisieT S5 3adeTHhIX eaunull 180 akan. yacoB, B TOM

YUCJIC:

— KOHTakTHas pabora — 38,1 akax. yacos:

— aynutopHas — 38 akajl. 4acos;

— BHeaynutopHas — 0,1 akas. gyacos;
— caMocTosTenbHas pabora — 141,9 akan. yacos;
— B hopMe IpakTUIeCcKor moAroToBku — 0 akaj. Jac;

dopma arTecTaluui - 3a4€T C OLEHKOU

AynuropHas = o
KOHTaKTHasI =
3 I ®dopma TeKyIero
o pabora E 2 B
Paznen/ rema 3 (B akaz. yacax) £ e KOHTPOIIA Kon
S . 3 ©|CcaMOCTOATENbHOM| yCHEeBaEMOCTH U
JIMCIUTUTHHBI 3 g o . | KoMneTeH K
O g 5 paboTsI MIPOMEKYTOUHOMH
na0. | mpakT.| 3 Q3
Tlex. Z'Q aTTecTaluuu
3aH.| 3aH. |Q &
1. Pa3zenbl qUCHUIUTUHBL
11 CrtpykTypa nporiecca OIIK-5.1,
Wzyuenue o
Mo ienupoBanusi. CIOXKHBIC CHCTEMBI 20 IHTeDATYDEL VYcTHbIi onpoc OIIK-5.2,
U MOJIEIN patyp OIIK-5.3
1.2 MopaenupoBaHue
NsyueHnune [IpoBepka
METAJUTyPTUYECKUX  MPOLECCOB  C
JUTEPATYPHI, pe3yabTaToB
MCIIOJIb30BaHUEM
TePMOIHMHA-MIMECKIX " HOATOTOBKA K TIPaKTHYECKOTO OIIK-5.1,
P o 20 160,05 mnpakTHyecKuM 3aHATHS. OIIK-5.2,
KAHETHYECKUX  3aKOHOMEPHOCTEH.
3aHATHSAM U 3ammra OIIK-5.3
OKCIEpUMEHTAIIbHO-CTATUCTUYECKHE .
WHJIUBUTyaIbHOH | MHIUBHUyaIEHOTO
MOZeNn TEXHOJIOTHIECKUX
pabote 3aaHusg
MPOIIECCOB
Nzyuenue IMposepka
N B
1.3 MUcnonp3oBaHue Mojeneil | JUTEPATYPHI, PoBep OIIK-5.1,
pe3yabTaToB
UCCIICIOBAHUS,  YIpaBJICHUS U 6 20 MOJrOTOBKA K OIIK-5.2,
MIPaKTHIECKOTO
o0y4eHus MIPAKTHYECKUM OIIK-5.3
3aHATHSL.
3aHATHSM.
Nzyuenue
[IpoBepka
14 OnTumuzanys JUTEpaTypHl, poBep OIIK-5.1,
pe3yabTaToB
METAJUTYPTUYECKUX MPOLIECCOB Ha 4 20 MIOJITOTOBKA K OIIK-5.2,
o MIPaKTHIECKOTO
OCHOBE MaTeMaTUYECKUX MOJemeit MPAKTHYECKUM OIIK-5.3
3aHATHSL.
3aHITHSM.
NsyueHnue
[IpoBepka
15 [Ipumepst Moenei THTCPATYPEL, €3 ﬁBTa”ll:“)OB OIK-5.1,
M.CTa_]'[J'I mfecxnr))(n OHCCCOBH 8 21,85 monrotoska K E a}IICTI/I‘{CCKOFO OIIK-5.2,
yp p MPaKTUYECKUM P OIIK-5.3
3aHSTHSL.
3aHATHSIM.
Hroro no paszeny 38 |141,9
Hroro 3a cemectp 38 11419 320
Uroro no aucuuruinee 38 (1419 3a4eT C OLECHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

Jns  peanu3anuu  OpPeAyCMOTPEHHBIX  BHJIOB Y4eOHOH paboThl B KadecTBe
00pa3oBaTeNbHBIX TEXHOJOTMH B TNPEMOAAaBaHUM JUCHMIUIMHBI  «MoJenupoBaHue |
ONTUMH3AIMS METAJUTYPIHUECKUX MPOIECCOB» HCIONB3YIOTCS TPAJUIMOHHAS U MOIYJIBHO-
KOMITETCHTHOCTHAS TEXHOJIOTUH.

Jlexuuu TPOBOJATCS B TPAIUIIMOHHONW MH(OPMAIMOHHOW (opMme U B (opMe JEKIIHii-
BU3YaIM3aLHUI C HCIIOIb30BAaHUEM NPE3EHTAIMI B BHJIC BHICOMATEPUAIIOB.

Ha mpakTHyeckux 3aHATHAX C HCHOJIB30BAHHMEM IEPCOHAIBHBIX KOMIIBIOTEPOB
BBINIOJIHSIOTCS. MHIWBHyaJbHBIE 3aJaHMs 10 U3y4aeMOMy paszeny JucuuiuimHel. [Ipn
MIPOBEICHUHU 3aHATUH HCIOJNB3YeTCSI METOJ KOHTEKCTHOTO OOydeHHs, KOTOPBIH MO3BOJISET
YCBOHMTBH MaTepHajl MyTeM BBISBICHUS CBSI3€H MEK1y KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHUEM.
PesynbTaThl  BBIMONHEHHBIX 3aJaHUN  3AIUINAIOTCS W IOJABEPraloTCcs KOJJICKTHBHOMY
0OCYKICHUIO C BBIBJICHUEM M aHAIM30M IPOOJIEMHBIX CUTYaLUil.

6 YueOHo-MeTOAMYeCKOE 00eclieYeHe CAMOCTOSATEIbHOI paGoThl 00yUYaomMXcsi
[Ipencrapneno B npuinoxxenuu 1.

7 OueHoYHbIE CPeACTBA IS IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTAlNU
[IpencraBieHbl B IPUIIOKEHHUH 2.

8 YueoHo-MeToquYecK0e M MHGPOPMAIHOHHOE 00ecedeHne I CHUIIMHBI (MOTYJIs1)

a) OcHOBHas JinTeparypa:

1. KyuepsieB, b. B. MoaenupoBanue nporeccoB U 00beKTOB B METAJUIYPrUu : yueOHOe
nocobue / b. B. Kydepsies, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHC, [6. r.]. — YacTtp
1 : MoaenupoBaHue u onTUMU3aLus TexHojmoruueckux cucreM — 2004. — 62 c. — Tekcr :
anekTpouHsli  // JlaHb : JJIEKTPOHHO-OMONMMoTewnass ~ cucrema. —  URL:

https://e.lanbook.com/book/116999

0) JlonmostHuTeIbHAS JIUTEPATYpa:

1. Kyuepsies, b. B. MopaenupoBanue mnpoueccoB U OOBEKTOB B METAJUIyprUu.
MogenupoBaHie ¥ ONTUMH3AIMS MPOLECCOB JIUCTOBOM MpOKaTKU : ydeOHoe mocobue / b. B.
KyuepsieB, B. b. Kpaxr, II. 0. CokonoB. — Mocksa : MUCUC, 2009. — 63 c. — Texkcr :
anektponneii /| Jlanp : JNIEKTPOHHO-OMOMmoreynass  cuctema. —  URL:
https://e.lanbook.com/book/116998

2. borateipeBa, E. B. n:xxeHepHble pacueTsl B MeTaulypruu : yuedHoe nocoodue / E. B.
Boratsi-peBa. — MockBa : MUCHC, 2015. — 203 c. — ISBN 978-5-87623-867-2. — Texkcr :
anekTpoHHeii /[ JlaHb . DJIeKTpOHHO-OMOimMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/116602

3. CamuxoB, 3. I. ACY TexXHOJOTHYECKUMH IMpPOLECCaMH  METaJIypruu:
MHTEJJIEKTyaJlbHbI€ CUCTEMBI YIPaBJICHHsS] TOPHO-METAUTYPrUHYeCKHUMHU IpolieccaMu | y4eOHo-
Metoauueckoe mocodue / 3. I'. Camuxos, 1. T. Kumses, K. 3. CanuxoB. — Mocksa : MUCHUC,
2011. — 165 c¢. — Texkct : anexkTpoHHbIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS CUCTEMA. —
URL: https://e.lanbook.com/book/116690

4. 3anpiMan, O. C. MaTemMaTH4ecKoe MOJICTUPOBAHUE TETUIOBBIX MIPOIIECCOB B OTIIMBKAX
u pop-max : yueoHoe nmocodue / D. C. Sanbiman, B. B. [llemsikun. — Mocksa : MUCHUC, 2001.
— 84 c. — Tekcr : snexTpoHHBIN // Jlanb : snekTpoHHO-OMOIMOTEUYHast cuctemMa. — URL:
https://e.lanbook.com/book/116972

B) MeToanuyeckne yKa3aHus:
1. CronsapoB A.M., bynanos b.A. Marematudeckoe MOJEIHPOBAHUE IBYX(HAKTOPHOU
3aBUCHUMOCTH JUIMHBI TYHKH )KMJIKOTO METaljia B CJII00BOM HEMPEPHIBHOJIUTOM 3ar0TOBKE:


https://e.lanbook.com/book/116999
https://e.lanbook.com/book/116998
https://e.lanbook.com/book/116602
https://e.lanbook.com/book/116690
https://e.lanbook.com/book/116972

Meroandeckue ykazaHusl K JJabopaTopHOU paboTe 1mo guciuruinHe «MoaennpoBaHue MPOIeCcCoB
1 00BEKTOB B METALTYPTUW» ISl CTyneHTOB crenuaibHocTu 150101 — MarauTtoropck: 'OY
BITIO «MI'TY», 2012. -8 c.

2. CemuanoB B.H., CronspoB A.M. OmnpeneneHne TEXHOJOTHUYECKUX IMapaMeTPOB
pasznuBkH ctanu Ha cisi6oBoit MHJI3 — Marautoropck: I'OY BITO «MI'TY», 2010. - 20 c.

3. CemuBanoB B.H., Ctonspo A.M. OmnpeneneHue TEXHOJIOTHUYESCKUX apaMeTpOB
pa3iuBKHU ctanu Ha coproBoit MHJI3 — Marautoropck: 'OY BIIO «MI'TV», 2010. — 22 c.

r) [IporpammHuoe odecnieuenne u UHTepHeT-pecypcsbl:

IIporpammHoe o6ecnieyenmne

Haumenosanue 110 Ne noroBopa CpoK neicTBUSA JIMLIEH3UU
MS Office 2007

Professional Ne 135 o1 17.09.2007 OeccpovyHO

7Zip cBoOoaHO pacnpoctpansiemoe [10 O6eccpouHo

FAR Manager cB00OTHO pacnpocTpansemoe [10 OeccpovyHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMBI
Hazpanue xypca Ccbuika

Nudopmanuonnas cucrema - EquHoe okHO noctyma K URL: http://window.edu.ru/
nH(OPMALIMOHHBIM pecypcam ' ) E—

ITouckosas cucrema Axagemus Google (Google Scholar) |URL.: https://scholar.google.ru/

HanmonansHas MH(POPMAIIMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuil MHAEKC HAyYHOTO IIUTHUPOBAHUS :
(PMHLI)

DnekTpoHHas 0a3a MmepuoaMvYecKux u3aanuii East View
Information Services, OO0 «IBUC»

9 MaTepuaJIbHO-TEXHHYECKOE oDecrievyeHre TUCIUTLIUHBI (MOLYJI51)

https://elibrary.ru/project risc.asp

https://dlib.eastview.com/

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCHUITIIIMHBI BKIIFOYACT:


http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. Yuebnas ayauropus 11 IpOBEACHUS 3aHATUH JIGKLIMOHHOTO TUIIA OCHAILIEHA!

- TEXHHYECKMMH CPEJICTBAMHM OOYYEHUs, CIyXKallUMHU A HpPEACTaBICHUS Yy4eOHOH
uHpopManuu OONBIIONH ayAUTOPUHU: MYJIBTHUMEAMWHBIMU CpPEACTBA XpAaHEHHS, NEepeAayd H
MpeACTaBICHHUS YueOHON HH(MOpMAIUK;

- CIIELMAJIN3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayAMTOpus Ul IPOBEACHUS IPAKTUYECKUX 3aHATUI:

- KOMITbIOTepHast TexHuKa ¢ makerom MS Office, ¢ monkinroueHuem k cetu «MHTEpHET» U
C JIOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCUTETA;

- CIIELMAJIN3UPOBAHHON MEOEIBIO.

3. YueOHast ayiuTopHsl JUIsl TPYNIIOBBIX M MHIMBHyalbHBIX KOHCYJIBTALUH, TEKYLIETo
KOHTPOJISI M TPOMEXKYTOUHOM aTTECTallUK OCHAIIEHA:

- KOMIIBIOTEpHOI TexHUKO# ¢ makeroM MS Office, ¢ mogkmouenuem k cerun «MHTEpHET
¥ C IOCTYIIOM B JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA;

- CIIELMAJIN3UPOBAHHON MEOEIbIO.

4. TTomerieHue JUIsl CAMOCTOSITENIbHON pab0ThI OCHAILEHO:

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAILIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA;

- CHIeMaJIM3UPOBAHHON MEOEIbIO.

5. Tlomerenue it XxpaHeHHs U MPOGUIAKTUIECKOTO 00CITyKUBAHUS y4eOHOTO
000py1I0BaHUS OCHAIIICHO:

- CIIELMAIN3UPOBAHHON MEOEIIbIO: CTEeIIaXKaMHU JIJIsl XpaHEeHUs! yueOHOro 000pyA0BaHus;

-MHCTPYMEHTaMHU JUIsl pEMOHTa y4eOHOIro 000py0BaHMUsI;

- iKadaMu A7 XpaHeHUs1 yueOHO-METOIMYECKOH JJOKYMEHTAI[MK U MaTepPHAaJIOB.



Ipuioxenne 1
6 YueOHO-MeTOAMUYECKOE OOecTIeYeHHe CAMOCTOATEIbHOI padoThl 00ydYarommxcst

IIo mucummummae «MonenupoBaHue W ONTHUMHU3ALMS METALIYPrUYECKUX IIPOLIECCOB)
IPeIyCMOTPEHA ayAUTOPHAs U BHEAYAUTOPHAs CaMOCTOsITEIbHAs paboTa 00yJaromuxcs.

AynuTopHas caMocCTosiTellbHas paboTa CTYJEHTOB IPENIOJaracT BbIIOJHEHHE
IPYIIOBBIX WM UHAMBUIYAJIbHBIX 3aJJaHUH 110 U3y4aeMOMY pa3Jeily IUCLHUILIUHbI

BHeaynuropHas camocTosATenbHas pabora oOydyarolIMXCsl OCYLIECTBISIETCS B BHJIE
U3yUYEHHSI TUTEPATYPHI 10 COOTBETCTBYIOIIEMY Pa3iely AUCUUIUIMHBI C TPOpabOTKOM MaTepHaia,
BBINIOJTHEHUH HHIUBUAYAIBHOIO 3aJaHUS HA 3alaHHYI0 TEMATHKY.

Ilepeuyens TeM [Jisl MPOBeEAEHUsS] YCTHOI'O ONPoOCa:
1. [lopsiaok npoBeeHUST MOJIETUPOBAHUS METAILTYPTrUYECKUX TIPOLIECCOB.
2. OCHOBHBIE TEPMOIMHAMHUYECKUE 3aKOHOMEPHOCTH, HCIIOJIb3YEMbIe TP MOCITUPOBAHUN
MIPOLIECCOB BBITUIABKY UyT'yYHA B JOMEHHOM MEYH.
3. OcHOBHEBIE TEPMOAUHAMHUYCCKUC 3aKOHOMCPHOCTU, UCITOJIB3YEMBIC TP MOACTIUPOBAHUN
MIPOLIECCOB BBITUIABKHU CTAJIM B KUCIOPOJHOM KOHBEpTEpE.
4. Kunetnyeckre 3aKOHOMEPHOCTH, UCTIOIb3YEMBIE IPU MOJICITUPOBAHUY MPOIEcca
00e3yriepoKUBaHus CTalH.
5. O1eHKa JOCTOBEPHOCTH CTOXaCTHYECKUX 3aBUCUMOCTEH ISl MOJICTTUPOBAHUS
TEXHOJIOTHYECKHX MPOLIECCOB.
6. B yeM 0COOEHHOCTH CTATHYECKUX MOJICIIC?
7. Kakue ocoOeHHOCTH UMEIOT IUHAMUYECKUE MO ?
8. B uem cymHoCTh COEPIKATENBHOTO MOIX0/1a TIPU IIOCTPOCHUN MaTEMaTHIeCKON Moaen?
9. KakoBa cymHOCTbh CTATUYECKUX MOJIEEH B METAILTYyprun?
10. KakoBbI 0COOCHHOCTH TUHAMUYECKOTO MOJICTUPOBAHUS B METAILTYPTUN?
11. B yem 0cOOEHHOCTH MOJIENIEH ¢ pacpeieIEHHBIMU TapaMeTpaMu?
12. MeTopl ONTUMH3AIUN METAILUTYPTHYIECKIX TIPOIIECCOB.
13. 3agaun onTUMU3AIMN METAJUTYPTHYECKUX MTPOIIECCOB.

IIpuMepHbIH NepedYeHb TeM HHAUBHAYAJIbHBIX 3a]aHUHI
1. Maremarndyeckoe MOJEIHMPOBAaHUE M ONTHMM3ALMS Hpollecca OKHCICHHMsS MapraHiia B
KHCJIOPOJIHO-KOHBEPTEPHOI! MIaBKeE.
2. MaremaTuyeckoe MOJICIMPOBAHUE M ONTHUMM3alUs Mpollecca OKHCICHHWs MapraHia B
AJIEKTPOYTOBOM €Y.
3. MaTtemaruueckoe MOJEIUPOBAaHHE M ONTHUMHU3ALMSA IMpOIecca Pa3IMBKU CTAlIM Ha CIs100BOH
MHJI3.
4. MaTtemaTtuieckoe MOJETUPOBAaHHE M ONTHMM3ALMS MpOLlecca Pa3IuBKU CTAIM Ha COPTOBOM
MHJI3.
5. Maremarndeckoe MOAETUPOBaHUE U ONTHUMHU3ALIMS Tpoliecca aedochopaliy MeTauia B
KHCJIOPOJIHO-KOHBEPTEPHOI! IJIaBKeE.
6. Marematnyeckoe MOAETMPOBAHME M ONTHMHU3AIMS Ipolecca IIJIaKooOpa3oBaHUs B
KHCIJIOPOJIHOM KOHBEpTEDPE.
7. MaremaTnyeckoe MOJAETHPOBAHME W ONTUMHU3AILUA MpoIlecca OKUCICHHs YIiepoaa B
KHCJIOPOJIHO-KOHBEPTEPHOI! IJIaBKeE.
8 MaremaTnueckoe MOJeTUPOBaHUE U ONTHMM3ALUs Tpolecca aedochopanuy MeTania B
JIyTOBOM CTaJIeTUIaBUIILHOW MEYH.
9. MaremaTtuyeckoe MOAECTUPOBAHHUE M ONTUMHU3AIMS ITpoliecca Iecyabpypannun
KHCJIOPOJIHO-KOHBEPTEPHOT0 METajllIa B CTaJIepa3IMBOYHOM KOBIIIE TBEPIOH UIaKOOOpa3yromiei
cmechio (TIIC).
10. MaremaTtudeckoe MOJICTUPOBAHKE M ONITUMHU3AITUS TIpoliecca Aecyab(ypanuu MeTaia Ha
arperaTe «KOBIL-TICYb.



11. MaremaTryeckoe MOACITUPOBAHIE U OITHMHU3AIHUS MTPOIECca JISTHPOBAHUS METaJlJIa B KOBIIIE
dbeppomMaprasiiem.
12. MaTemaTrueckoe MOJCIIMPOBAHKE U ONITUMHU3AIIHS MIPOIIECcCa BAKYyMHON 00paboTKU

MeTajia.

Ipuio:xxkenne 2

7 OueHoYHbIE CPeICTBA /1JIsl IPOBe/IeHUsI IPOMEKYTOYHOH aTTecTalun
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM ATTEeCTALMHU:

CTpyKTYypHBIi
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsle
pe3yIbTaThl 00y4eHUS

O1eHOYHEIE CpeacTBa

OIIK-5: CiocoOeH olleHUBaTh pe3yIbTaThl HAYYHO-TEXHUYECKUX Pa3pabOTOK, HAyYHBIX
UCCIIEIOBaHHUHI 1 00OCHOBBIBaTh COOCTBEHHBII BHIOOD, CUCTEMATU3UPYS U 0000111ast JOCTHKEHUS
B OTPACIIM METAJUTYPTUH U CMEKHBIX 001acTsIX

OIIK-5.1 [IpoBOaUT Hay4YHbIE Ilepeuenv mem 011 nposedenus meKyuiezo
WCCJICIOBAHMS JIJIsI KOHmMpona u
noJsryueHus: 6asbl NPOMENHCYMOUHOU ammecmayuu 6 hopme
JaHHBIX O CBOMCTBAX 3auema ¢ OueHKoIl
METaNIOU3 1T’ 1. Knaccuduxamus mojeneit mo Ha3HAYEHHUIO.
HIMPOKOT0 Ha3HaueHus ¢ | 2. MeToAbl pelieHns ONTUMU3AIIMOHHBIX 3a/1a4.
nocneayromei 3. CymHOCTh METO/Ia KPYTOTO BOCXOKICHUSI.
00paboTkoi, ananu3oM u | 4. CyIHOCTh CUMIUIEKCHOTO METO/IA.
UHTEpIIpeTanuen 5. Kputepuu ontumuzanuu.
MOJTYYSHHBIX 6. [TopsiIoK MpOBEICHUST MOJICITUPOBAHHS
pe3ynbTaToB METaJUTyprHUECKUX MPOLECCOB.
7. OCHOBHBIE TEPMOJIMHAMUYECKHE 3aKOHOMEPHOCTH,
HCIIOJIb3YEMbIE TPU MOAEIIUPOBAHUU
MPOIIECCOB BBHIIJIABKU YYT'YHA B JOMEHHOM TEUH.
8. OcHOBHBIE TEPMOIUHAMUYECKHIE 3aKOHOMEPHOCTH,
HCIIOJIb3YyEMBIE MTPU MOJICTMPOBAHUH
MPOLIECCOB BBIIIJIABKHU CTAJIA B KUCIOPOJIHOM
KOHBEpTEpeE.
9. Kunetnyeckue 3aKOHOMEPHOCTHU, UCTIOIb3YEMbIE
MIPU MOJIETTUPOBAHUH TIpoIecca 00e3yriIepoKUBaHU
CTaJH.
10. OmeHKa TOCTOBEPHOCTH CTOXACTUYECKUX
3aBUCUMOCTEH JJIs1 MOAEIUPOBAHUS TEXHOIOTHUECKUX
MIPOLIECCOB.
OIIK-5.2 OueHuBaeT pe3yabTaThl Ilepeuenv mem unoueudyanvbHwvix 3a0aHUI

HAyYHO-TEXHUUYECKUX
pa3paboToK 1o
COBOKYIIHOCTH
METOI0JIOTUYECKUX
MPU3HAKOB JJIsl BEIOOpa
ONTUMAJIbHBIX PEILIECHUN
10 COBEPIICHCTBOBAHUIO
CYILIECTBYIOIINX
TEXHOJIOTUYECKHUX
IIPOLIECCOB B
METaJUIypru4eCcKOon
OTpacId U CMEXKHBIX

1. MaTemaTrn4yeckoe MOJIETUPOBAHUE W OTITUMU3AITUS
mmporuecca OKHUCJICHUS Maprasiia B
KHCIIOPOJIHO-KOHBEPTEPHOI! MIaBKe.

2. MaTtemaTu4yeckoe MOJACTUPOBAHUE M ONTHMH3AIIHS
mpolecca OKHCIEHMs] MapraHia B 3JEKTPOAYroBON
neyH.

3. Marematn4yeckoe MOJICITUPOBAHUE M ONTHMH3AIIS
mpolecca pa3auBKU cTanu Ha cissooBoit MHII3.

4. MaTemaTuuecKkoe MOJEIUPOBAHUE U ONTUMHU3ALUS
npouecca nedocdopanuu MeTaiaa B KHUCIOPOIHO-
KOHBEPTEPHOU IIJIaBKE.

5. MareMatrnyeckoe MOJIETUPOBAHUE U ONTUMU3ALIMS




CTpyKTypHBI
3IEMEHT

KOMIICTCHI N

[Inanupyembie
pe3yIbTaThl 00y4eHUS

OneHouHsle cpeacTBa

o0Jractax

nporecca  IIIaKooOpa3oBaHUs B
KOHBEpTepe.

6. MaremaTndeckoe MOJICITMPOBAHUE M OTITUMHU3AIIHSI
nporecca OKHCIICHHS yriepoaa B
KHCJIOPOTHO-KOHBEPTEPHOM TIIaBKeE.

7. MaTemMaTu4ecKkoe MOJCTUPOBAHUE M ONTHMH3AIIHS
nporiecca aedocopanuu Metaluia B IyrOBOM
CTaJICIIABUIIBHOM TIEYH.

8. Maremarndyeckoe MOJCITHUPOBAHUE M OTITUMHU3AIIHSI
mporecca necynb(ypanuu
KHCJIOPOJHO-KOHBEPTEPHOTO MeTaia B
crajgepasiInBOYHOM KOBIIIE TBEPAOU
nuakooOpasyromei cmecsio (TILC).

KHUCJIOpOAHOM

OIIK-5.3

Cucrematusupyer u
000011aeT ONBIT 75
000CHOBaHUS BBIOOpA
ONITHUMAJILHOTO PEIICHUS
pu pa3paboTke
WHHOBAIIHOHHBIX
TEXHOJIOTUIECKUX
MIPOIIECCOB B 001aCTH
METAJUTYPTHH U
METauI000paboTKH

IIpumep 3a1anus Ha pelieHue 3a/1a4 U3
npogeccuoHaILHON 00J1aCcTH
Maremarnueckoe MOJCIINPOBAaHUE 51
ONTUMU3ALMS IpoLecca OKHUCICHHMS MapraHua B
KHCJIOPOJIHO-KOHBEPTEPHOI miaBke. CMoaenupoBaTh
3aBUCUMOCTh OCTaTOYHOI'O COJEP)KaHUS MapraHua B
MeTaJljIe Iepe]l BHITYCKOM M3 KOHBEPTEPA OT pacxoja
KHUJIKOTO 4yT'yHa U OCHOBHOCTH IIIJIaKa JUIsl YCIOBUH
I[TAO «MMK». Onpenenutb ONTUMAJIbHBIE YCIOBUS
JUISI IOJTyYEHUS OCTATOYHOIO COACPKaHMsI MapraHia B

mertasuie He Mmeree 0,08 %0.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3ATEJH H KPUTEPHH
OLICHMBAHMSA:

IIpomexxyTounas atrectanuss Mo JucuuIuiiHE «MoJenupoBaHue M ONTHUMM3ALUS
METAJUTYPrHYECKUX MPOIECCOBY BKIIIOYAET 3aIIUTY WHAWBUIYATBHOTO 33/IaHUS U C/Iady 3a4eTa C
OLICHKOM.

Iloxazamenu u Kpumepuu oyeHUBAHUA 3AUEMA C OYEHKOUL:

— Ha OLICHKY «OTJIMYHO» (5 0aysioB) — oOydarouuiics JeMOHCTPUPYET BEICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKOoe M TIyOOKOe 3HaHHE
y4eOHOTro MaTepuasia, CBOOOJHO BBINOJHSET MPaKTHUECKUE 3a/laHus, CBOOOTHO OIEpUpYeT
3HAaHUSMH, YMEHUSIMH, TPUMEHSIET UX B CUTYAIUSX TTOBBIIIEHHON CIIOXKHOCTH;

— Ha OLIEHKY «Xopouio» (4 Gaina) — oOydaromuiicss 1eMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIINH: OCHOBHBIC 3HAHWs, YMEHHUS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OIMOKH, HETOUHOCTH, 3aTPYIHEHUS MTPH aHATMTHYECKUX OIEepaLlusiX, HepeHoce
3HAaHWI U yMEHHI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHNH;

— Ha OIICHKY «y/AOBJIeTBOPUTEIbHO» (3 Oamna) — oOywaromuiics JIEeMOHCTPUPYET
MIOPOTOBEI YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH: B XOJI¢ KOHTPOJIBHBIX MEpPONPHUSITHA
JIOMYCKAIOTCS OLIMOKH, MPOSBIAETCS OTCYTCTBHE OTICIBHBIX 3HAHWN, YMEHHH, HaBBIKOB,
00yYaromuicsl HUCHBITHIBACT 3HAUUTENbHBIC 3aTPYAHEHUS NpPU ONEPUPOBAHUU 3HAHUSAMH H
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYAINH;

— Ha OIICHKY «HeYIOBJIETBOPUTEIbHO» (2 Oamna) — OOydYaromUiCs IEMOHCTPUPYET
3HaHus He Oosnee 20% TeopeTHUEeCKOro MaTepuania, JOMYCKaeT CYIIeCTBEHHBIC OIIMOKH, HE
MOYET MTOKa3aTh WHTEIUIEKTyaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;




— Ha OIICHKY «HEY/0BJIETBOPUTEIbHO» (1 0as1) — 00ydaromuiicss He MOXKET M0Ka3aTh 3HAHHS Ha
YPOBHE BOCIIPOU3BENICHHS U 0OBSICHEHUSI HH)OPMAITHH, HE MOXKET IMOKa3aTh HHTEIICKTYaIbHbIC
HAaBBIKW PCIICHHA IIPOCTHIX 3a/1a4.



