MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

PABOYASA TPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

MOJEJTHPOBAHHE H OITTHMHU3AIIHA METAJTYPTHYECKHX
ITPOIIECCOB

Hanpasnenue noaroToBku (CreuuagbHOCTD)
22.04.02 Metannyprus

HanpasnenHnocts (mpoduiib/crieniuanu3anys) nporpaMmbl
Mertannypruyeckue TEXHOJIOTUY TPOU3BOJICTBA YEPHBIX METAJUIOB U CIVIABOB

YpoBeHb BhICIIET0 00pa30BaHUs - MArUCTpaTypa

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanooOpaboTKu
Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI

Kypc 2

Maruuroropck
2023 rox



Pabouas nporpamma cocraiena Ha ocHoBe @I'OC BO - maructparypa 1o HarpaBJIeHHIO
noarotoBku 22.04.02 Mertamnyprus (npuka3 MunoopHayku Poccun ot 24.04.2018 r. Ne 308)

PaGouas mporpamMma paccMoTpeHa U 0100peHa Ha 3acenanuu kadbennsl Meramtypruu u
XUMHYECKUX TEXHOJIOTHIt /7 :

08.02.2023, npoTokon Ne 5 A

- &AL

3aB. kadempoit = A.C. XapueHko

/

PaGouas mporpamma ogoOpena meroaudeckoi komuccueir UMMuM
09.02.2023 r. mpotokoia Ne 5

P /
pencenarens &4 ~~_A.C. CaBuHOB

Pabouas nporpaMma cocraBjicHa:
npodeccop kadeapst MuXT, a-p TexXH. HAyK _ LEZ< <o) AM. Cronsipos

A\

!

Peuensenr:
aoueHt kadeapot JINuM, kana. TexH. Hayk (s ~ M.T'. INoranos



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud U XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Henstmu ocBOGHMSI TUCHUIUIMHBI «MOJEIMPOBaHUE U ONTUMHU3ALUS METAJUTYPrUYeCKUX
MIPOIIECCOBY SIBISIOTCS (POPMHUPOBAHUE OMPEIACICHHOTO YPOBHS KOMIIETCHIIUN B COOTBETCTBHH C
tpeboBanusiMu  PI'OC BO mno wHampaBiaenuto mnoarotoBku 22.04.02 «Mertamnyprusy,
dbopMupoBaHUE Y 00YJArOIIMXCS MPEACTABICHUI U HABBIKOB 1O pa3paboTKe MaTeMaTHYEeCKHX
MoJieJIel METaJUTyprHYecKUX arperaroB M ONTUMU3AIMHM TEXHOJIOTHMYECKUX MPOIECCOB
MIPOM3BO/ICTBA YEPHBIX METAJLIOB.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuuninuzaa MojenupoBaHue U ONTUMHU3ALUS METAJIIYPTUYECKUX IIPOLIECCOB BXO/UT B
00s13aTelIbyI0 4acTh yU€OHOTI0 IUIaHa 00pa30BaTENbHON MPOrPaMMBI.

Jns  u3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUINH/ IPAKTUK:

Teopus mponeccoB Nponu3BOACTBA YyI'yHa

Teopust pa3nuBKU U KpUCTAIUIU3ALMH CTAIN

Teopus mporeccoB KOBIIEBOH 00paOOTKH CTaIN

Teopus mpoLeccoB BBIIIABKY CTaJIN

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYSHUS UCHUILINH/TIPAKTHK:

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEeHa

[ToxroToBka K Mpoueaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH(PUKAIIMOHHOW pabOTHI

[Ipou3BoacTBEHHAs - HAyUHO-UCCIIEI0BaTeIbCKast paboTa

IIponsBoacTBeHHAas - IPEAIUIIIIOMHAs IPAKTUKA

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBOeHMs IUCHUILIUHBI (MOAyist) «MojenupoBaHHe M ONTUMU3ALMS
METAJUIypPIrMYECKUX  IPOLIECCOB»  OOydaroluiics  JOKeH — 00jJajaTh  CIEIyHOLUMHU
KOMIETEHIVMSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-5 CnocobeH oneHUBaTh pe3yJabTaThl HAyYHO-TEXHMUYECKHUX pa3pabOTOK, HAY4HBIX
UCCIIEIOBaHUI U 0OOCHOBBIBATH COOCTBEHHBIN BBIOOP, CUCTEMATH3UPYsI U 0000111ast JOCTHKEHUS
B OTPACJId METAJUTYPTHH U CMEKHBIX 00J1aCTsX

OIIK-5.1 [IpoBomuT HayuyHbIE HWCCIAEAOBAHUS MJis TOMyYeHUs] Oa3bl JAaHHBIX O
CBOMCTBAaxX METAJUIOM3/IEIUN LIMPOKOTO Ha3HAYeHUsi C MOCIenyrouen
00pabOTKOH, aHAJTM30M U HHTEPIPETALIMEHN NOTYIESHHBIX PE3YIILTATOB

OIIK-5.2 OneHuBaeT  pe3yiabTaThl  HAYYHO-TEXHUYECKHX  pa3pabOTOK 1O
COBOKYITHOCTH METOJOJIOTHYECKUX MPU3HAKOB TSI BHIOOpA OMTUMATIBHBIX
pelieHuit 10 COBEPIICHCTBOBAHHWIO CYIIECTBYIOIIMX TEXHOJIOTHYECKUX
MIPOLIECCOB B METAJUTYPTUYECKOM OTPACIU U CMEKHBIX 00JIaCTIX

OIIK-5.3 Cucrematusupyer ©u 0000maer ombeIT i1 00OCHOBaHWS BBIOOpA
OIITUMAJIBHOT O pemeHI/m HpI/I pa3pa60TKe NHHOBAIIMOHHBIX
TEXHOJIOTHYECKUX MIPOIIECCOB B obmactu METaILTypTUn u
METaI000padbOTKN




4. CTpyKTypa, 00b€EM U colepKaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 15 akaJ. yacos:

—ayautopHas — 14 akaj. yacos;

— BHeayIuTopHasi — 1 akaj. 4acos;
— caMmocrosTenbHast pabora —161,1 akan. gacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynutopHas % o
KOHTaKTHas =
p Z dopMa TEKYILETO
T =]
Paszen/ Tema o pabora L X Bun KOHTPOJIS Kon
& (B akax. gacax & N
> ( A ) & © |caMOCTOSTENBHOM | yCIeBaeMOCTH U
JUCIMILIAHB & = . |xommerenun
o & padoThI TIPOMEKYTOYHOH
71a6. |mpakr.| € 3
Tex. -|HPAKT. | = 9 aTTeCTaluN
3aH. | 3aH. | &
1. Pazgens! JUCIUTIIMHEI
11 CrtpykTypa npoiiecca OIIK-5.1,
Wzyuenue o
MojienupoBaHusi. CI0KHBIE CHCTEMBI 10 HTeDATVODL YcrHBI onpoc OIIK-5.2,
¥ MOJENN patyp OIIK-5.3
1.2 MonenupoBaHue
P Wzyuenue IIposepka
METAJUTyPTUYEeCKUX  MPOIECCOB  C
JUTEPATYPHI, pe3yibTaToB
HCITOJIb30BaHUEM
TePMOMHAMIHECKIX " MOATOTOBKA K MPaKTUYECKOTO OIIK-5.1,
P N 3 4 60 MPAaKTUYCCKUM 3aHATHUSA. OIIK-5.2,
KUHETUYECKUX  3aKOHOMEPHOCTEH.
3aHIATUAM U 3armura OIIK-5.3
DKCIEPUMEHTAIbHO-CTATUCTUIECKUE .
WHINBUYaIBLHOH | MHANBUAYAIEHOTO
MOJICITH TEXHOJIOTHYECKHUX
pabote 3aJaHus
MPOIIECCOB
2
1.3 MHcnonp3oBaHue MoAeNeil s OIIK-5.1,
Nzyuenue o
UCCIIEIOBAHUA,  yNpaBIEHUA U 10 HTeDATVDDI VYeTHblii onpoc. OIIK-5.2,
00y4eHus PATYpEL OIIK-5.3
Nzyuenue Mposenka
14 Onrumuzanus JUTEPATYPBHI, POBEP OIIK-5.1,
pe3yJbTaToB
METATypTUYECKUX TPOLIECCOB Ha 3 4 60 MOATOTOBKA K OI1K-5.2,
. MPAKTHIECKOTO
OCHOBE MaTeMaTHYECKUX MOJIENEH MPaKTUYCCKUM OIIK-5.3
3aHATHS.
3AHATHAM.
OIIK-5.1
15 TIpumepsr Moelei Hzyuenne . s
puMep a 21,1 v YcTHBIi omnpoc. OIIK-5.2,
METAJUTyPTHYECKUX MPOIIECCOB JIUTEPATYPHI.
OIIK-5.3
Wroro no pazaeny 6 8 1611
Wroro 3a cemectp 6 8 [161,1 320
Hroro no aucrumianne 6 8 1611 3a4eT C OLIEHKOMI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst  peanuzanuu  MPEAyCMOTPEHHBIX  BHIOB  y4eOHOM pabOTBI B KayecTBe
00pa3oBaTeNbHBIX TEXHOJOTUH B NPENOJABaHUM JUCHUIUIMHBI  «MoJenupoBaHue U
ONTUMM3AIMS  METAJUIYPrUYECKUX  MPOLECCOB»  HCMHOJB3YIOTCS  TpaJAWI[MOHHAs U
MOJYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jlekumu TPOBOAATCA B TPagUIIMOHHOW uHGOpManuoHHOW ¢opmMe U B dopme
JIEKUMI-BU3Yyalu3aluid C UCIOJIb30BAHUEM IIPE3CHTALIMI B BUJE BUICOMATEPUAIOB.

Ha npakthueckux 3aHSATUSIX C MCIHOJIB30BAHUEM MEPCOHAIBHBIX KOMIIBIOTEPOB
BBITIOJIHAKOTCS WHIUBUAYAJIbHBIE 3aJaHus [0 HM3y4aeMOMY pasfeny JaucuuiuinHel. [lpu
MIPOBEJICHUM 3aHSITHH HCIOJIB3YETCSI METOJ KOHTEKCTHOTO OOY4YEHHS, KOTOPBIM IO3BOJISET
YCBOUTH MaTepUall MyTeM BBISIBIICHUS CBSI3€M MEXKTY KOHKPETHBIM 3HAHUEM U €0 TPUMEHEHUEM.
Pe3ynbTaThl BBINIOJHEHHBIX 3aJaHUM  3allUMIIAIOTCS W [OJBEPraroTcs KOJUIEKTUBHOMY
00CYXICHUIO C BBISIBJICHUEM U aHAIN30M IIPOOJIEMHBIX CUTYaIH.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4YarouXCcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Kyuepsie, b. B. MoaenupoBanue npoueccoB U 00bEKTOB B METAJUTYPTHH : ydeOHOe
noco6ue / b. B. Kyuepses, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — YacTb
1 : MogaenmupoBaHue U ONTUMU3AUs TexHojorudeckux cucreM — 2004, — 62 ¢. — Tekcer :

anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmuoreynas  cuctema. —  URL:
https://e.lanbook.com/book/116999

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. Kyuepse, b. B. MoaenupoBanue mnpoueccoB M OOBEKTOB B METAJUIYPIHH.
MozenupoBaHre ¥ ONTUMH3AIIMS MPOIIECCOB JUCTOBOM MpoKaTku : ydeOHoe nocooue / b. B.
Kyuepses, B. b. Kpaxr, II. }O. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Texkcr :
anekTpoHHbt /[ JlaHb . JNEeKTPOHHO-OmOymoteuHas  cucrema. —  URL:
https://e.lanbook.com/book/116998

2. boratbipeBa, E. B. lHxkeHepHbIe pacueTsl B METAUTypruu : ydeoHoe nmocooue / E. B.
boratsipeBa. — MockBa : MUCUC, 2015. — 203 c¢. — ISBN 978-5-87623-867-2. — Tekcr :
snekTpoHHbi /[ JlaHb . JJEeKTPOHHO-OmOyimoteuHas  cucrema. —  URL:
https://e.lanbook.com/book/116602

3. CamuxoB, 3. I. ACY TexHOJOIMYECKUMH TNpPOIECCaMH  METaJUIyprHH:
UHTEJUICKTYaJbHBIE  CHCTEMBl  YIPAaBJICHHS TOPHO-METALTYPTHYECKAMHU  TPOIIECCAMHU
yuebHO-MeToquueckoe mocodue / 3. I'. Camuxor, U. T. Kumses, K. 3. CanuxoB. — Mocksa :
MUCHUC, 2011. — 165 c. — Tekct : anekrponHsiid // JlaHb : 3JEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/116690

4. 3anpiman, J. C. MaTemMaTH4YeCKOEe MOJICTUPOBAHUE TEIIOBBIX ITPOIIECCOB B OTIIMBKAX
u popmax: yueoHoe nocobue / 3. C. 3anbiman, B. B. lllemsakun. — Mocksa : MUCHUC, 2001. —
84 c¢. — Tekcr : anmextponHbd // JlaHb : 31MeKTpOHHO-OMOMMOTEeYHas cucrema. — URL:
https://e.lanbook.com/book/116972

B) MeTtoauyeckue yka3anus:
1. CronspoB A.M., bynanoB b.A. MaremaTudeckoe MoJIeTUpPOBaHUE IBYX(HaKTOPHOM
3aBHUCHUMOCTHU NJIMHBI TYHKH KUJKOI'0 METajljia B CJISIGOBOfI HCHpCpBIBHOJIHTOfI 3aroToOBKC:


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

MeTtonudeckue yka3aHus K JJabopaTopHO paboTe 1o auciuiuimae «MoaenupoBaHue MPOIEeCCOB
1 00BEKTOB B METALTypruu» s cTyneHToB crenuainbHocTd 150101 — Marautoropek: 'OY
BITIO «MI'TY», 2012. -8 c.

2. CemuBanoB B.H., CromspoB A.M. OrmpezaeneHue TEXHOJIOTHYECKUX IapaMETPOB
pasnuBkH ctanu Ha cisiooBoit MHJI3 — Marnutoropek: I'OY BITO «MI'TY», 2010. — 20 c.

3. CemuBanoB B.H., CromspoB A.M. OrmpezaeneHue TEXHOJIOTHYECKUX IapaMETPOB
pa3nuBku ctanu Ha coproBoit MHJI3 — Maraurtoropck: 'OY BITO «MI'TVY», 2010. — 22 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBUS JTULEH3UH
MS Office 2007 |, 135 1 17.09.2007 BeccpouHo
Professional

7Zip cB000aHO pacnpoctpansiemoe 110 06eccpoyuHO

FAR Manager cB00OHO pacrpocTpansemoe [10 0ECCPOYHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Hazsaunue xkypca CchlIKa

Nudopmarmonnas cucrema - EanHOoe OKHO mocTyma K URL: http://window.edu.ru/
HH(GOPMAIMOHHEIM pecypcaM ' ] —

ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/

HamumonansHast MH(OPMAaLMOHHO-aHATUTHYECKAs
cucrema — Poccniickuii MHAEKC Hay4HOTO LIUTHPOBAHUS
(PUHIL)
DnekTpoHHas 0aza nmepuoanveckux u3manuii East View
Information Services, OO0 «MIBUC»

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOLYJIs1)

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

https://dlib.eastview.com/

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


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

1. VueOHast ayiuTOpHs ISl TPOBEIICHUS 3aHATHIA JICKIIMOHHOTO TUITA OCHAIIICHA:

- TEeXHUYECKMMHU CPEICTBAMHU OOYYEHHs, CIYXKallUMH ISl TPEICTABICHUS Y4eOHOM
uHpopMalMK OONBIIOW AayAUTOPUU: MYJIbTHMEAUWHBIMH CpPEACTBA XPAHCHUS, Mepeladyd |
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayAUTOPHS JUIS IPOBEICHUS IPAKTUIECKUX 3aHATHIA:

- KOMITbIOTepHAsl TexHUKa ¢ maketom MS Office, ¢ moakmouennem k cetu «HTEpHET» U
C JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA,;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

3. YueOHas ayauTopHst Ui TPYNIIOBBIX U MHIUBHUIYAIbHBIX KOHCYJIbTAIUH, TEKYILETO
KOHTPOJISL ¥ TPOMEKYTOYHOW aTTECTAllMU OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIICIMATM3UPOBAHHON MEOEIbIO.

4. [TomenieHue 115t CAMOCTOSITEILHOM PabOThI OCHAILICHO:

- KOMIIBIOTEPHOI TexHHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETy YHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIBIO.

5. Tlomemenue Juis XpaHeHUs H MNPOPHIAKTHYSCKOTO OOCIY)KMBaHUS y4eOHOTO
000py/IOBaHUS OCHAILICHO:

- CTIIENMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH JJIsl XpaHEHHsI y4eOHOT0 000pYAOBaHMS;

-MHCTPYMEHTaMH JUIs pEMOHTA y4eOHOTr0 000pyI0BaHuUS;

- mkadamu Ui XpaHeHUs y4eOHO-METOAMYECCKOM JOKYMEHTAIIMU U MATEPHAJIOB.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOSATeIbHOI PadoThl 00y4a0IMXCS

Ilo pucuuruimHe «MonenupoBaHue W ONTHMH3ALMS METALUIyPIrMYECKHUX IPOLIECCOB)
IpelyCMOTPEHA ayIUTOPHAs U BHEAYJUTOPHAsI CAMOCTOATENbHAsA Pab0Ta 00y4aOIIHXCS.

AymuTopHas caMoCTOsTElIbHAas paboTa CTYAEHTOB IIPEANOJIAraeT BbIIOJIHEHUE
IPYIIOBBIX WM UHIMBUYaJIbHBIX 3aJaHUM 110 U3y4aEMOMY pa3/ieily JUCLUILIMHBI

BHeaynuropHas camocTosATesnbHas padoTa OOy4yaroIMXCsl OCYIIECTBISIETCS B BHJE
U3yUYEHHSI JTUTEPATYPHI 110 COOTBETCTBYIOIEMY pa3/iesly AMCUUIUIMHBI C TPOpabOTKOM MaTepuania,
BBITNIOJIHEHUY HHIUBUAYAIbHOIO 33a/JaHUS HA 3aIaHHYI0 TEMATHKY.

Ilepeuens Tem 111 MpoBeeHHUs] YCTHOTO opoca:
1. ITopsiiok npoBeAECHUS MOIETUPOBAHUS METAILITYPTUUECKUX TIPOLIECCOB.
2. OcHOBHbBIE TEPMOJAMHAMUYECKUE 3aKOHOMEPHOCTH, UCIIOIb3YyeMbIE IIPU MOJIETUPOBAHUU
IMPpONHECCCOB BBITIJIABKH Yyr'yHa B IIOMGHHOﬁ IIc4yu.
3. OcHOBHBIE TEPMOIMHAMUYECKHE 3aKOHOMEPHOCTH, HCIIOIb3yEMbIE IPU MOJICTUPOBAHUH
IIPOLIECCOB BHIIUIABKU CTaJIM B KUCJIOPOJIHOM KOHBEPTEPE.
4. Kunetnueckre 3aKOHOMEPHOCTHU, UCTIOIb3yeMbIe TIPU MOJICTMPOBAHUY MpoIlecca
00€3yTrIepOoKUBAHUS CTAIIU.
5. OneHka J0CTOBEPHOCTH CTOXACTUUECKHUX 3aBUCUMOCTEN I MOJICTTUPOBAHUS
TEXHOJOTMYECKUX IPOIIECCOB.
6. B yem 0cOOEHHOCTh CTAaTHUECKUX MOJIeneit?
7. Kakuie 0cCOOEHHOCTH UMCIOT THHAMUYICCKUE MOCITN?
8. B ueM cymIHOCTh cOIepKAaTEeIBHOTO MOAX0/1a IPU MOCTPOCHUH MaTEeMaTHIECKO Moenn?
9. KakoBa cylHOCTb CTaATUYECKUX MOJIENEN B METAILITyprun?
10. KakoBbl 0COOEHHOCTH AMHAMUYECKOTO MOJIEIIUPOBAHUS B METAILITYPrHH?
11. B yeM 0coGeHHOCTH MOIETIEH ¢ pacTpeeICHHBIMH TapaMeTpaMu?
12. MeToibl ONTUMHU3ALUNA METAJUTYPITHUECKUX MPOLIECCOB.
13. 3amaun onTUMHU3ANNHA METAJUTYPTHUECKUX MTPOIIECCOB.

IIpuMepHBbIii NepevyeHb TeM MHAUBUAYAJIbHBIX 3aJaHU I
1. MaremaTnueckoe MOJAEIMPOBAHME M ONTUMM3ALHUA MPOLECCAa OKUCIECHHS MapraHua B
KHCJIOPO/IHO-KOHBEPTEPHOH IJIaBKe.
2. MaremaTuyeckoe MOJEIMPOBAHWE M ONTHMH3alMs Mpollecca OKHUCIEHHMS MapraHia B
AJIEKTPOYTOBOM IIEYH.
3. MaremaTudeckoe MOJEIUPOBAHME M ONMTUMM3AIMS MpOllecca Pa3ivuBKUA CTAaTH Ha CIs00BOM
MHJI3.
4. MaremMaTuueckoe MOJEIMPOBAHUE M ONTHUMHU3ALMS Ipoliecca Pa3iuBKU CTAM Ha COPTOBOM
MHJI3.
5. Maremarnyeckoe MOAETMPOBAHNE U ONITUMU3AIIKS TIpolecca nedocopaluu MeTamia B
KHCJIOPOJIHO-KOHBEPTEPHOH MJIaBKe.
6. Maremaruueckoe MOJEIUPOBAHME W ONTUMH3AIMS TMpolecca MUIakooOpa3oBaHUS B
KHCJIOPOJIHOM KOHBEpTEpE.
7. MaremaTudyeckoe MOJECIMPOBAHUE M ONTUMHU3AIUS MpOIEecca OKHUCIEHUs Yriepoja B
KHCJIOPO/IHO-KOHBEPTEPHOH MJIaBKe.
8 MaremMaTtndeckoe MOJETHUPOBAHUE M ONTHMM3AIMs mpoiecca aedochopanuu MeTtanna B
JIyTOBOM CTaJIeTUIaBUIILHOW MEYH.
9. Marematnyeckoe MOJAETMPOBAHNE U ONITUMU3AIIUS TIpoIecca Aecyabdypanuu
KHCJIOPOJIHO-KOHBEPTEPHOTO METAJUIa B CTAJIEPa3IMBOUYHOM KOBIIIE TBEPIOH HITaK00Opa3yroeit
cmechio (TLIC).
10. MaTemaTrudeckoe MOICTMPOBAHUE U ONITUMHU3AIIUS MTpoIiecca AecyIb(ypanu MeTajlia Ha
arperaTe «KOBII-TI€Yb.



11. MaTemarnuyeckoe MOJCIIMPOBAHUC U ONITUMU3ALNA MTPOLECCCA JICTUPOBAHUA MCTAJLJId B KOBIIIC
dbeppomMaprasiiem.
12. MaTeMaTH4ecKoe MOJICIMPOBAHUE U OTITUMH3AIINSA MIPOIlecca BAKyyMHON 00paboTKu

MeTajia.

IIpunoxenne 2

7 OueHoYHbIE CPeACTBA /sl IPOBEAeHUS MPOMEKYTOUYHOM aTTecTallu
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT
KOMIIETEHIIUH

[Inanupyembie
pe3yIbTaThl 00yICHHUS

O1neHOYHBIC CPEACTBA

OIIK-5: CriocoOeH o11eHMBAaTh PE3yJIbTaThl HAYYHO-TEXHUUYECKUX pa3paboTOK, HAyUHBIX
UCCIIeIOBaHUM U 000CHOBBIBATH COOCTBEHHBIN BBIOOP, CUCTEMATU3UPYS U 0000111ast JOCTUKECHHS
B OTPACIIY METAJUTYPTUH U CMEKHBIX 00J1acTsIX

OIIK-5.1 IIpoBoauT Hay4yHBIE Ilepeuens mem 014 npogedenusn mexkyuiezo
UCCIJIEIOBAHUS JUIst KOHmpona u
noJsryueHus 6asbl npomedscymouHoll ammecmayuu 6 ropme
JIAHHBIX O CBOMCTBAX IK3amena
MeTaIJIOU3 AU 1. Knaccuduxamus mojenei mo Ha3HAYEHUIO.
IIMPOKOTO Ha3HAYCHUs ¢ [ 2. MeToapl pemeHus: ONTHMUA3AINOHHBIX 3a/1a4.
nocneayromein 3. CymHOCTh METO/Ia KPYTOT'O BOCXOXK/ICHUS.
00paboTkoii, ananu3om u | 4. CyIHOCTh CUMIUIEKCHOTO METO/IA.
UHTEpIIpeTauen 5. Kputepuu ontumuzanuu.
MOJIyYEHHBIX 6. [Topsinok npoBeaeHNsI MOIETUPOBAHUS
pe3yIbTaToOB METAJITYPrUUECKUX IPOLIECCOB.
7. OCHOBHBIE TEPMOJIMHAMUYECKHE 3aKOHOMEPHOCTH,
HCIIOJIb3YEMbIE NTPU MOAEIIUPOBAHUU
IIPOLIECCOB BBIIUIABKU YYT'YHA B JIOMEHHOM IMEYH.
8. OCHOBHBIE TEPMOJIMHAMUYECKHE 3aKOHOMEPHOCTH,
UCIOJIb3YEMbIE ITPU MOJAEITUPOBAHUN
MIPOLIECCOB BBIMJIABKU CTAJIH B KUCIOPOAHOM
KOHBepTepe.
9. Kunetnyeckue 3akOHOMEPHOCTH, HCIIOJIb3yEMbIE
IIPY MOJEIMPOBAHUU IIpoLiecca 00€3yTIepoKUBaHUS
CTalu.
10. OnieHka 10CTOBEPHOCTH CTOXACTHUECKUX
3aBUCUMOCTEH JIJIS1 MOJIETUPOBAHUS TEXHOJIOTHUYECKUX
MIPOLIECCOB.
OIIK-5.2 OneHuBaeT pe3ysbTaThl Ilepeuens mem unoueuoyaIbHbIX 300AHUTL

Hay4YHO-TEXHUYECKUX
pa3paboTOK Mo
COBOKYITHOCTH
METOI0JIOTUYECKUX
MIPU3HAKOB JJIsl BEIOOpa
ONTUMAJIbHBIX PEIICHUI
110 COBEPLIEHCTBOBAHUIO
CYILIECTBYIOIINX
TEXHOJOTUYECKHUX
IIPOLIECCOB B
METAJLTYPTrU4eCKOn
OTPaCJId U CMEKHBIX

1. Marematuueckoe MOAECIUPOBAHUE U ONTHUMHU3ALIUS
mporiecca OKHCJICHUS Maprasia B
KHUCIIOPOJIHO-KOHBEPTEPHOM IJIaBKE.

2. MareMatnueckoe MOJEIUPOBAHUE U ONTUMU3AIUS
mpoliecca OKHUCIEHUS MapraHiia B 3JEKTPOAYTOBOM
MeYH.

3. MareMatrnyeckoe MOJIEIMPOBAaHUE U ONTUMM3ALUS
rpoIriecca pas3JMBKU CTainu Ha cissooBoit MHII3.

4. MaremMaTuueckoe MOACIUPOBAHUE U ONTHUMHU3ALIUS
mporiecca nedochoparuun MeTasuia B
KHUCJIOPOJIHO-KOHBEPTEPHOM IJIaBKE.

5. Marematuueckoe MOACITMPOBAHUE U ONTUMU3ALMUS




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00YICHHUS

OneHouHble CpeCTBa

o0Jractax

npoiecca
KOHBEpTEpeE.
6. MareMaTnyeckoe MOJIEIMPOBAaHUE U ONTUMU3ALUS
nporecca OKHCJICHUS yriepoja B
KHCIIOPOJTHO-KOHBEPTEPHOM IJIaBKE.

7. MareMaTnyeckoe MOJAEINPOBAaHUE U ONTUMM3ALUS
npouecca aedochopauun Meramuia B AYTOBOH
CTaJICIIABUJIBHOM TIEYH.

8. MaTemaTuyeckoe MOJIEIUPOBAHUE U ONTUMHU3AIUS
mporecca necynbhypanun
KHCJIOPOJIHO-KOHBEPTEPHOT O MeTasuia B
crajgepasIMBOYHOM KOBIIIE TBEPION
nuakoobpasyromieii cmecwio (THIC).

mna1<oo6p a30BaHUA B KHUCJIOPpOOAHOM

OIIK-5.3

CucremMaTu3upyeT u
0000111aeT ONBIT I
000CHOBaHUsI BEIOOpA
ONTUMAIILHOTO PEUICHHUS
npu pa3padoTke
WHHOBAI[MOHHBIX
TEXHOJOTUICCKIX
IPOIIECCOB B 00J1aCTH
METAILTYPTHH U
METauI000padOTKH

IIpumep 3axanns Ha peleHHe 32124 U3
npogeccuoHaJIbLHOMH 00J1aCTH
Maremarnueckoe MOJIECIINPOBAHUE u
ONTUMU3AIMS Mpolecca OKUCIEHUS MapraHia B
KHMCJIOPOJIHO-KOHBEpPTEPHOH aBke. CMoOEIpOBaTh
3aBUCUMOCTh OCTATOYHOI'O COZEp>KaHUS MapraHia B
MeTaJljIe IEpe]] BHITYCKOM M3 KOHBEpPTEpa OT pacxojia
JKHUJIKOTO 4yT'yHa U OCHOBHOCTH IIIaKa JUIsl YCIOBUH
I[TAO «MMK». Onpenenutb ONTUMAaJIbHBIE YCIOBUS
JUISI IOJTyYEHUSI OCTaTOYHOTO COJIEP/KaHUs MapraHia B

Metaiuie He mernee 0,08 %.

6) HOpﬂIlOK MPOBECACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTaluu, MNOKa3aTe/im 1 KpUTEpUuu
OLICHUBAHUA:

[TpomexxyTouHass arrecTanus IO JUCHUIUIMHE «MoOAETUpOBaHUE W  ONTHUMHU3ALMS
METAJITyPrUYecKuX TMPOILECCOB» BKIIOYAET 3alMTy WHIUMBUIYaJbHOTO 3a/laHus M caady
DK3aMEHa.

Ilokazamenu u Kpumepuu OyeHUBAHUA IKIAMEHA:

— Ha OLICHKY «OTJMYHO» (5 6ayioB) — oOyyaromuiics JeMOHCTPUPYET BBICOKUH YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCcKoe M TIyOOKOe 3HaHue
y4eOHOTro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpYyeT
3HAaHUSIMH, YMEHUSIMH, IPUMEHSIET UX B CHTYallAsX ITOBBIIICHHOW CII0)KHOCTH;

— Ha OLEHKY «Xopomio» (4 6amia) — oOydarouuiics 1eMOHCTPUPYET CpelHuil ypOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHbBI, HO JIOIMYCKAIOTCS
HE3HAUUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHYECKUX OTlepalusiX, HepeHoce
3HaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHbIE CUTYAIIHH;

— Ha OLIEHKY «YIOBJIETBOpHTeIbHO» (3 Oamna) — oOyyaromuiicss IeMOHCTPHPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0J€ KOHTPOJIbHBIX MEpONPHUATUI
JIOMYCKAIOTCS OLIMOKM, TPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
0oOy4aroluics HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHUS NpPU ONEPUPOBAHUM 3HAHUSMHU U
YMEHUSIMH NIPH UX TEPEHOCE Ha HOBBIE CUTYAllUU;

— Ha OIEHKY «HEYAOBJIETBOPUTEIbHO» (2 Oamra) — oOydJarouiuics JEeMOHCTPHPYET
3HaHus He Oonee 20% TEOPETHYECKOro Marepuana, JOIYCKaeT CYyHIeCTBEHHBbIE OLIMOKH, HE
MOJKET [TOKa3aTh UHTEIUIEKTYyaJIbHbIE HABBIKU PEILICHUS MPOCTHIX 3a/1a4;




— Ha OLICHKY «HeY/10BJ1eTBOPUTEIbHO» (1 6amn) — oOyuaromuiicss He MOXeT IOoKa3aTh 3HAHHs Ha
YPOBHE BOCIIPOU3BEICHHSI U OOBSICHEHUS] UH(OPMAIIMH, HE MOKET I10Ka3aTh UHTEIJIEKTYaJIbHbIE
HAaBBIKU PEUIEHMsI IPOCTHIX 3a]a4.



