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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100pena s peanusaruu B 2025 - 2026
y4eOHOM roly Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOIIECCOB M MATEPHATIOBEACHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHAIOBEICHHS

[Iporokonm oT 20 . Ne
3aB. kadeapoii H.A. ®eoxTucron




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

LenssMu OCBOCHMS TUCHMIUIMHBI «MOJETUpOBaHUE METAJUTYPIHUECKUX MPOIECCOBY
ABIISIIOTCSL  ()OPMHUPOBAHUE  OIPEJECIEHHOIO YPOBHSI KOMIIETEHLMH B COOTBETCTBUHM C
tpeboBanusimu  DPI'OC BO mno wnHampaBnenuto mnoarotoBkn 22.04.02 «Mertamryprus»;
(dopmupoBaHue y o0yyaromuxcs MpPeACTaBICHUN U HAaBBIKOB 110 Pa3pabOTKe MaTeMaTHYECKUX
MOJIeNIel METAJUTyPrHUECKUX arperaToB U TEXHOJIOTHYECKUX IPOIIECCOB.

2 MecTo TUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/ibHOIi MporpaMMbl

Jucuumuimaa MoenrpoBaHue METALTyPTUYeCKUX MPOLIECCOB BXOIUT B YacTh y4eOHOTO
wiaHa (QOopMHUPYEMYIO Y4YaCTHHKaMU 0Opa3oBaTelbHbIX OTHOILIEHHH 00pa3oBaTenbHOM
IIPOrPaMMBI.

Jis  u3ydyeHus ~ AUCUMIUIMHBI  HEOOXOAMMBbI  3HAHUS  (yMEHHMs,  BJaJICHUs),
chOopMHUPOBAHHBIC B PE3YJIbTATE U3YyUCHHS AUCIUTUTUH/ IPAKTUK:

Teopust mporeccoB BhIMIIABKH CTaJIN

Teopus mpoleccoB KOBIIEBOH 00paOOTKH CTaIH

Teopust pa3nuBKY U KPUCTAJUTU3AIMH CTaIN

Teopust mporeccoB MpoOU3BOJACTBA YYT'yHA

3nanus (YMEHUsI, BIaJICHUS), IOJYYCHHbIC NPH M3YYCHUU TAHHOW TUCHUIUIMHBEI OyIIyT
HEOOXOIUMBI 7151 U3YUYCHUS] AUCIUILITNH/TIPAKTHK:

MonenrpoBaHue U ONTUMHU3ALUS TEXHOJIOTHYECKHUX ITPOLIECCOB

HckyccTBeHHBIE HEHPOHHBIE CETH

AJIUTUBHBIE TEXHOJIOTHH B METAJUTyPTUU

3 Komnerenuun ody4aromierocs, opMupyemMbie B pe3yJabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIe Pe3yJabTaThl 00yUeHH s

B pesynbraTe 0CBOCHHMS TUCHMIUIMHBI (MOAYJIsA) «MOAEIMpPOBAHUE METAJUTYPrHUCCKUX
MIPOIIECCOBY O0YUAIOIIMICS TOJDKEH 001a1aTh CASAYIOIMUMHI KOMITETCHIIHSIMU:

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

[1K-2 CriocobeH MpOBOAMTH aHATM3 TEXHOJOTUYECKUX M (U3NUYECKUX IMPOIECCOB PA3THIHBIX
Croco0OB JIMThS CIIABOB ISl BBIOOpa MyTel, Mep U CPEJICTB YIPABJICHUS KaUeCTBOM IPOLYKIHH
C pa3pabOTKON MPEATIOKEHUHN 110 COBEPIIEHCTBOBAHUIO TEXHOJIOTHYECKUX IPOLIECCOB

[TK-2.1 3HaeT: KaK MPOBOJAUTH aHAIN3 TEXHOJIOTHYECKUX M (PU3UIECKUX TTPOIIECCOB
Pa3IUYHBIX CIMOCOOOB JHUTHS CILIABOB C YYETOM COBPEMEHHBIX METO/OB
WCCIIEAOBAHMS M IPUMEHEHUEM UGB POBBIX TEXHOJIOTHI

[1K-2.2 VYmeer: BBIOMpaTh MYyTH, MEpPBl M CPEICTBA YIpPaBIEHHUS KayeCTBOM
IIPOAYKIIMH C YYETOM COBPEMEHHBIX IOCTHKCHUI; HAYKH U IPAKTUKU
[1K-2.3 Nmeer mnpaktuueckuid  OMBIT:  pa3pabaTbiBaTh  MPEAJIOKEHUS IO

COBCPUICHCTBOBAHUTO TCXHOJIOTHYCCKUX IMpoLecCCOB C YUCeTOM
IIPAKTUYCCKUX }IOCTI/I)KGHI/Iﬁ

[1K-4 Crioco0OeH npoBOIUTh aHATIU3 TEXHOJIOTUYECKUX MPOLIECCOB AJIsl BRIPAOOTKH MPEI0OKEHHUM
10 YIIPABJICHUIO KAYECTBOM U CBOMCTBAMHU IIPOAYKIIUU

[1K-4.1 3HaeT: COBPEMEHHBIE METOJIbl HMCCIIEIOBAHUS MaTepUalioB U MPOILIECCOB;
METAJIJIOBETYECKUE OCHOBBI TEXHOJOTMYECKHX IPOIIECCOB IMPOU3BOJICTBA
W3/IeNIi; COBPEMEHHbIE KOHCTPYKIMOHHBIE M  HMHCTPYMEHTAJIbHBIC
MaTepHabl; METOJIBI TTOBBIIICHHS KadecTBa MIPOTYKITUH
MOAU(DHUIIMPOBAHUEM WX MOBEPXHOCTH; TEXHOJOTHYECKHE IMPOIECCHI, HX
BIIMSIHHE HAa KQ9€CTBO MPOYKIINH; TEXHOJIOTUIECKUE TTPOIIECCHI, TPUHITUIIBI
HUX KOMIBIOTEPHOTO MOJEIMPOBAHUS U BIUSHUE HA KAYECTBO MPOIYKIIHUU;
TEXHOJIOTUYECKHE TMPOLECChl, MPUHIUIBI TOCTPOEHUS HX HUPPOBBIX
JIBOMHUKOB; aBTOMAaTHU3MPOBAHHBIEC TEXHOJIOTHYECKUE




arperartbl IPOKATHOI'O IPOMU3BOACTBA

I1K-4.2 YMeeT: NMpoBOAWTH aHAIU3 TEXHOJOTHYECKHUX IPOIIECCOB ISl BHIPAOOTKH
MPEAJIOKEHUN 10 YIPABICHUIO KAYECTBOM M CBOMCTBAMH IPOJYKIIHH,
HCIIONB3YSl COBPEMEHHBIC METO bl HCCIICIOBAHUS MATEPHAIIOB U IPOIIECCOB,
KOMIIBIOTEPHOE MOJIEINPOBAHNE U IM(MPOBBIE TEXHOJIOTUH

[1K-4.3 Nmeer mpakTUYECKU OMNBIT: aHalM3a TEXHOJIOTMYECKUX IPOIIECCOB IS

BBIPAOOTKH TMPEUIOKEHUH 110 YIPABJICHUIO KAuyeCTBOM M CBOWCTBAMHU
MPOAYKIMH, UCIOJb3Yysl COBPEMEHHBIE METO/Ibl UCCIIEIOBAHNS MaTEPHAJIOB
U IPOLECCOB, KOMIIBIOTEPHOE MOJIEIMPOBAHUE; aHAJIN3A TEXHOJIOTMUYECKUX
MIPOLIECCOB I pa3paboTKu TpeOoBaHMi K IM(PPOBOMY TBOIHUKY




4. CTpyKTypa, 00bEM U cOiepKaHNe TUCUMTLTHHBI (MOIYJIs1)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 16,1 akas. yacos:
— aynuTopHas — 16 akaj. 4acos;
— paeayautopras — 0,1 akaj. 4acos;

— camocrosTenpHas padora — 91,9 akan. yacos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

dDopMa arrecTaluu - 3a4cT

AypauropHas % o
g &=
KOHTaKTHasI g DopMa TeKYIEro
=) pabota 5 g B
Pa3pen/ tema 9| (Bakan wacax) |5 H i KOHTPOIIA Kon
g : 3 ©|camocTosiTenbHOM | ycreBaeMOCTH 1
JIACIMTUTHHBI 5 £ = . |kommeTreHIM
@) g & paboThI TIPOMEKYTOUHOU
Tex. 1. | MpaKT. z\g aTTecTalyy
3aH. | 3aH. (O 9
1. Paznensl qUCHUIUTHHB
IK-2.1,
11 Crpykrypa nporecca [K-2.2,
- PYKTYP p Uzyuenue . IK-2.3,
Mo ienupoBanusi. CIOKHBIE CHCTEMBI 4 16 YcTHBIN onpoc
1 MozenH JUTEPATYPBI I1K-4.1,
I1K-4.2,
I1K-4.3
ITposepka
1.2 MopenupoBaHue
U3zyyenue pE3yJIbTaTOB
METTYPTUYECKUX  TPOLIECCOB  C HTOPATYDEL DAKTHICCKONO [K-2.1,
HCIOJIE30BAHUEM PaTypel, P I1K-2.2,
MIOJTOTOBKA K 3aHSTHSL.
TEPMOIUHA-MUYECKIX u I1K-2.3,
N 4 28 | mnpaxkTHYecKUM 3amuTa
KHHETUYECKHX  3aKOHOMEPHOCTEH. I1IK-4.1,
3aHATHSAM U MHIUBHIYAJIBHOTO
DKCNepUMEHTATLHO-CTATUCTUYECKUE HHAMBHAYATbHOM | 3aamus, 3amuTa I1K-4.2,
MOJENN TEXHOJIOTHYECKUX Y > . I1K-4.3
paborte. nmabopaTopHOi
MPOLIECCOB
paboTsl.
ITposepka [K-2.1
1 Nzyuenue POBED '
. pe3ynbTaToB [K-2.2,
1.3 Hcmonp3oBanue Mopeneit it JATEPaTypHl,
MPAKTUYECKOTO I1K-2.3,
HCCIIEJOBAHNUA, yIpaBIeHUS u 3 12 MOJTOTOBKA K
3aHATHS, 3allUTa I1K-4.1,
o0yueHuHs MIPaKTHYCCKUM N
SAHSTHIM nabopaTtopHOi I1K-4.2,
) paboThI. I1K-4.3
IIpoBepka I1K-2.1,
Nzyuenue POBED
pe3yJbTaToB I1K-2.2,
14 OnTumMuzanus JIUTEPATYPBHL,
MIPAKTHYECKOTO I1K-2.3,
METATyPTUYECKUX TPOILIECCOB Ha 2 18 MOJTOTOBKA K
Ny 3aHATHS, 3alUTa I1IK-4.1,
OCHOBE MaTeMaTHYECKHX MoJeel MIPaKTHYCCKUM N
R nabopaTtopHOr I1K-4.2,
) paboTHI. I1K-4.3
Nzydenne MR-2.1,
nmey ATVDBL ITposepka MK-2.2,
15 IIpumepst Moenen PaTyphI, pe3yJIbTaToB MK-2.3,
3 17,9 mnoxaroroBska x
METaJIITy prHYECKUX MPOLIECCOB NIPaKTUIECKOTO [1K-4.1,
TPaKTUIECKHM
S 3aHATHA. I1K-4.2,
) I1K-4.3
Uroro no pazneny 16 91,9
Uroro 3a cemectp 16 91,9 3a4ET
Hroro no nuciuminHe 16 91,9 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
o0pa30oBaTeNbHBIX  TEXHOJOIMH B  HIpPENOJaBaHMM  JUCUMIUIMHBL  «MojenupoBaHue
METaJUTyPIHYECKUX IPOLECCOBY UCIOJIb3YOTCSA TPAAULIMOHHASL U MOAYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTUH.

Ha npakrtuueckux u 1a0OpaTOpPHBIX 3aHATUAX C MCIOJIb30BAHUEM I1E€PCOHAIBHBIX
KOMIIBIOTEPOB BBINOJIHAIOTCS UHANBULYAJIBHBIE 33JaHUs 110 U3Y4aeMOMY pa3Jeily NUCLUIUIAHBIL.
[Tpu mpoBeneHNH 3aHATHI UCIOIB3YETCS] METOJ KOHTEKCTHOTO OOYYEHHs, KOTOPBIH MO3BOJISET
YCBOMTBH MaTepHUall IIyTEM BbISBJICHUS CBA3EH MEXK/ly KOHKPETHBIM 3HAHUEM U €0 IPUMEHEHUEM.
Pesynbrarsl  BBIOJHEHHBIX 33JaHUM  3alIUIIAIOTCA W IOABEPraroTCs KOJUIEKTUBHOMY
00CY/IEHUIO C BBISIBJICHUEM U aHAJIN30M IIPOOJIEMHBIX CUTYaLUH.

6 YueOHO-MeTOAMYeCKOe 0OOecnedeHue CAMOCTOSITeIbHOM padoThl 00y4YaroIMuXCs
[Ipencrasneno B mpuioxenuu 1.

7 OueHoYHbIE CPeICTBA 1JIA IPOBeIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE oO0ecneyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas UTEpPaTYypAa:

1. BorarteipeBa, E. B. mxkeHepHbie pacueTsl B MeTautypruu : yueonoe nmocodue / E. B.
borateipeBa. — Mocksa : MUCHUC, 2015. — 203 c. — ISBN 978-5-87623-867-2. — Texkcr :
anekTpoHHbi /[ JlaHb . DJJEeKTPOHHO-OmOimoteuHas  cucrema. —  URL:
https://e.lanbook.com/book/116602 (nata obparienus: 29.01.2024).

0) lonotHuTeEIBHAS TUTEPaTypa:

1. Kyuepse, b. B. MogenupoBaHnue mpoueccoB M OOBEKTOB B METAJTypIrHH.
MonenupoBanrue U ONTUMH3AIHS MIPOLIECCOB JIMCTOBOW MPOKATKHU : ydeOHOe mocobue / B. B.
Kyuepsies, B. b. Kpaxr, I1. FO. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Tekcr :
anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmuoreunas  cuctema. —  URL:
https://e.lanbook.com/book/116998 (nata obparienus: 29.01.2024).

2. Kyuepses, b. B. MonenupoBaHue npoueccoB U 00bEKTOB B METALTYPruu . yueOHoe
nocobue / b. B. Kyuepsies, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — Yacts
1 : MogaenupoBaHue U onTUMU3aLUs TexHojorudeckux cucreM — 2004, — 62 c¢. — Tekcer :
anekTpoHHbi /[ JlaHb . JJEeKTPOHHO-OmOymoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/116999 (nata obpamienus: 29.01.2024).

3. CamuxoB, 3. I. ACY TEexHOJOTMYECKUMH TPOIECCAMH  METAJUTyprHH:
UHTEJUIEKTyallbHbIE  CUCTEMBbl  YIPaBJICHHUS TOPHO-METALUTypPrHYeCKUMHU  IpolieccaMu
yuebHo-MeToauueckoe mocooue / 3. I'. Camuxos, U. T. Kumses, K. 3. CanuxoB. — Mocksa :
MUCHUC, 2011. — 165 c. — Tekcr : snekrponHsblid // JlaHb : 3JI€KTPOHHO-OMONIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/116690 (nata oopamienus: 29.01.2024).

4. 3anpiman, J. C. MaTemMaTuueckoe MO/IEIMPOBAHNE TETJIOBBIX MPOIIECCOB B OTIMBKAX
u hopmax : yuebnoe mocobue / D. C. 3anpuman, B. B. Illemsakun. — Mocksa : MUCHC, 2001. —
84 c. — Tekcr : anmexTpoHHbIH // JlaHb : 3nMeKTpoHHO-OMOMHMOTEe4YHas cucrema. — URL:
https://e.lanbook.com/book/116972 (nata obparienus: 29.01.2024).

B) MeToan4yeckue ykazaHusi:

1. CronspoB A.M., bynanoB b.A. Marematuueckoe MoJEIUpPOBAaHUE JIBYX(PaKTOPHOM
3aBHCUMOCTH JUIMHBI JIYHKH JKHJKOTO MeTajyla B CIsI00BOM HENpPEephIBHOJIUTONW 3aroTOBKE:
Meroandeckue yka3zaHus K JJa0OpaTopHOM paboTe 1o qucuuruinae «MoaenupoBaHue


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

MPOIIECCOB M OOBEKTOB B METAUTYPTHH» i1 CTyIeHTOB crnenuambHoctd 150101 —
Marnutoropck: 'OY BIIO «MI'TY», 2012. -8 c.

2. CemuBanoB B.H., CromxspoB A.M. OrmpezneneHue TEXHOJIOTHYECKUX IMapaMETPOB
pasnuBKkH ctaiu Ha cisiooBoit MHJI3 — Marunutoropek: 'OY BITIO «MI'TY», 2010. — 20 c.

3. CemuBanoB B.H., CromxspoB A.M. OrmpezaeneHue TEXHOJIOTHYECKUX I1apaMETPOB
pasznuBkHu ctanu Ha coproBoid MHJI3 — Maraurtoropck: I'OY BITO «MI'TVY», 2010. — 22 c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB0001HO pacrpocTpansemoe 110 0eccpoyHO

FAR Manager cB00OOAHO pacrpocTpansemoe [10 OECCPOUHO
Bpaysep Yandex [cBoGoano pacnpocrpansemoe 110 OECCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHGPOPMANMOHHbIE CIIPABOYHbIE CUCTEMbI
Ha3panwme Kypca Cchlika
DnexkrTpoHHas 0a3a mepuoanveckux w3manuii East View
Information Services, OOO «MIBHUC»
HammonansHas MH(pOpMaAIIMOHHO-aHATUTUYECKAS

cucreMa — POcCHIICKHI MHIIEKC HAyYHOTO [IUTUPOBAHHS
(PMHII)

IMTouckosas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecrneucHue JUCITUITIIIMHBI BKIIFOUYACT:


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

1. VueGnas ayautopus Jyisi TPOBEACHUS TaOOPATOPHBIX 3aHATHI OCHAIICHA:

- TEXHUYECKHMMH CPEJICTBAMHU OOYHYEHHS, CIYXAIIUMH JJIs TPEACTaBICHUS y4eOHOM
uHpopManuu OOJIBLUION ayAUTOPUU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, INepeJadynd u
npecTaBiIeHus yaieOHOH nH(pOpMaInu;

- CIELUAIN3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayJUTOpUs I POBEACHHS PAKTUIECKUX 3aHATHHA:

- KOMIIbIOTepHas TexHuKa ¢ nakeroM MS Office, ¢ moaxirouennem k cetu «HTEpHET» N
C JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CIIELUAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayIuTOpUs Ui TPYNIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIBTAIMHA, TEKYIIETO
KOHTPOJISl ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIIEHA!

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ monkiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKOH ¢ maketom MS Office, ¢ monkiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHs W NPO(UIAKTUYECKOIO OOCIYKMBaHHUS Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIELUAIN3UPOBAHHON MEOEIIbIO: CTeJIaKaMU JJIsl XpaHEHHs y4eOHOro 000py10BaHMS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTA y4eOHOro 000pyA0BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MeTOMUECKON TOKyMEHTAllUK U MaTepUaIoB.



IIpunoxenne 1
6 YueOHO-MeTOAUYeCKOe o0eclieyeHrne CaMOCTOSATEeIbHOI PadoThI 00y4ar0IIMXCs

[To nucturnae «MoaeNupoBaHUE METALTYPTHUSCKHX MPOIIECCOBY IMPEIyCMOTpEHA
ayJIMTOpHAsl U BHEAYTUTOPHASI CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITIXCA.

AynuTopHasi caMOCTOSITEIbHAS PaboOTa CTYJACHTOB MPEAINOJIAracT BBIIOJIHEHHE IPYIIOBIX
WJIM UHAUBUYAJIbHBIX SaIIaHI/Iﬁ 110 U3y4acMoOMy pasacity AUCHUIIIMHBL

BHeaynuTopHas caMoCTOsATENbHAss paboTa OOydYaroIUXCS OCYIIECTBISACTCS B BHUJIE
U3YYCHUS JIUTEPATYPHI 10 COOTBETCTBYIOIIEMY pa3/ieily JUCIUIUINHBI C IPOPAOOTKON MaTepuana,
BBITTOJTHEHUH WHIUBHYaTbHOTO 3a/IaHKsI Ha 33JaHHYIO0 TEMATHKY.

Ilepeuens Tem 1Jis1 MpoOBeeHHs] YCTHOTO oNpoca:

1. [Topsaok mpoBeIeHUs] MOJEIHPOBAHUS METAJLTYPTrUYECKUX IPOLIECCOB.

2. OcHOBHBIE TEPMOJAMHAMUYECKUE 3aKOHOMEPHOCTHU, UCTIOIb3yEMbIE IIPU MOJICTUPOBAHUHI
MIPOIIECCOB BHITIJIABKU YyT'YHA B JIOMEHHOM TIEYH.

3. OcHOBHBIE TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH, UCTIOJIb3yEeMbIE IPU MOJICTHPOBAHUHI
MPOIIECCOB BBIIIJIABKU CTAJIM B KUCIOPOAHOM KOHBEPTEPE.

4. Kunernueckue 3aKOHOMEPHOCTH, HCIIOJIb3yEeMbI€ IIPH  MOJEIMPOBAHMM  Ipoliecca

00€3yTIepOKUBAHUS CTAIIH.

5. OueHka JOCTOBEPHOCTH  CTOXACTMYECKUX  3aBHCHUMOCTEH  JJii  MOJEIIMPOBAHMUS

TEXHOJIOTHYECKUX MPOIIECCOB.

6. B ueM 0COOEHHOCTh CTATUYECKUX MOJIEIE?

7. Kakuie 0cCOOEHHOCTH UMEIOT TMHAMUYICCKUE MOICITN ?

8. B ueM cymHOCTh cOoIepKaTeIbHOr0 MOAX0/1a MIPU MOCTPOCHUH MaTeMaTHUeCKON Moaenn?

9. KakoBa cynHOCTb CTaATUYECKUX MOJIETEH B METALITypriuu?

10. KakoBbl 0COOEHHOCTH AMHAMUYECKOTO MOJICIIUPOBAHUS B METALITYPriu?

11. B yeM 0coGeHHOCTB MOIETIEH ¢ pacTpeeICHHBIMH TapaMeTpaMu?

12. MeTo1bl ONTUMHU3ALUNA METAJUTYPIrUUYE€CKUX MPOLECCOB.

13. 3amaun oNTUMU3ANNHA METAJUTYPTHIECKUX MPOIIECCOB.

IIpumepHBbIii IepeyeHb TeM HHAUBUAYAJTbHBIX 3a1aHUH
1. MaremaTnueckoe MOJEIMPOBAHME U ONTHMHU3ALMS Ipollecca OKUCICHMsS Mapraiia B
KHCJIOPOJIHO-KOHBEPTEPHOH IJIaBKe.
2. MaremaTnueckoe MOJAEIMPOBAHME W ONTHMHU3ALMs IpoOllecca OKUCICHMsSI Maprahia B
ANEKTPOIYTOBOM MEYH.
3. MareMaTnueckoe MOJETUPOBaHHE M ONTHUMM3AlMs MpoLecca pa3IMBKU CTad Ha CiI100BOM
MHJI3.
4. MaTtemaTnueckoe MOJEIUPOBAHUE U ONTUMU3ALUA MPOLECCa Pa3IMBKU CTAJIM Ha COPTOBOM
MHJI3.
5. MaremaTnueckoe MOJETUPOBAaHME M ONTHMHU3ALMS Mpolecca Aedocopanuu Merania B
KHCJIOPOJIHO-KOHBEPTEPHOH MJIaBKe.
6. Marematnyeckoe MOJAEIMPOBAHWE M ONTUMHU3AIMA Ipollecca IIJIaKooOpa3oBaHUS B
KHCJIOPOJIHOM KOHBEpTEPE.
7. MaremaTnueckoe MOJAEIMPOBAHWE M ONTUMHU3aLUs Ipollecca OKUCIEHMs YIJIepola B
KHCJIOPO/IHO-KOHBEPTEPHOH MIIaBKe.
8 MaremaTtuyeckoe MOJEIMPOBAHUE W ONTHUMHU3ALUA Tpolecca aedocdopanuu meranaa B
JlyTOBOM CTaJIeTIABUIIBHOW ITE€YH.
9. Maremarnyeckoe  MOJETUPOBaHME M  ONTHMHM3ALMsA  Tpolecca  Jecyib(ypanuu
KHCJIOPOJIHO-KOHBEPTEPHOTO MeTallla B CTaJIepa3IMBOYHOM KOBIIIE TBEP/I0H 1IJIakooOpa3yroen
cMmeckio (TIIC).
10. MaremaTnueckoe MOAETHPOBAHKWE M ONTHMM3ALUS Tpolecca Aecyabpypaluy MeTania Ha



arperare «KOBII-IICYb)).

11. MaremaTndeckoe MOAEIMPOBAHNE U ONITUMU3ALUS IIpOLIECCca JIETUPOBAHUS METaJlla B KOBIIE
(beppomaprasuem.

12. MaremaTtudyeckoe MOJCTUPOBAHME W ONTUMH3AIMs Ipolecca BaKyyMHOH 0O0pabOTKu
MeTajuia.



[Mpuiaoxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeJIeHH S POMEKYTOYHOM aTTeCTAIMHU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ U OICHOYHBIC CPpEeACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecralmum:

CTpyKTypHBIi
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ybTaThl 00ydeHUS

OneHouHbIE CpPEICTBA

[1IK-2: CrniocobeH mpoBOJIUTH aHAIN3 TEXHOJOTHYECKMX M (DU3MUECKHUX IPOLIECCOB IMPH HEMPEpPHIBHOW pa3NUBKE CTalu ISl BHIOOpa MyTeW, MEp U CPENCTB

YHPABJICHU KA1

CTBOM IMPOJIYKIIMU C pa3pabOTKOI MpeasioKeHUn

110 COBEPHICHCTBOBAHWIO TCXHOJIOI'NYCCKHX ITPOICCCOB

I1K-2.1

3HaeT: KaK MPOBOJUTH aHAIIN3
TEXHOJIOTHYECKUX U (PU3NYECKUX MTPOLIECCOB
IIPU HEMIPEPHIBHOW PA3IMBKE CTAIU C YYETOM
COBPEMEHHBIX METO/I0B MCCIICIOBAHUS U
MpUMEHEHUEM IIU(PPOBBIX TEXHOIOTHIA

Ilepeuens mem 014 npogedenun MmeKyuiezo KOHMpPONA U  NPOMENCYmoOUHOI ammecmayuu
Knaccudukanus moneneit mo Ha3HAYCHHUIO.

Meroapl penieHns: ONTUMHU3ALUOHHBIX 33/1a4.

CymHOCTh METOa KPyTOr0 BOCXOXK/ICHUS.

CylHOCTh CUMIUIEKCHOTO METO/1a.

Kpurepun ontumuzanum.

ko

[1K-2.2 YMeeT: BBIOUpATh MyTH, MEPHI U CPEACTBA Ilepeuens mem uHOUGUOYANbHBIX 3A0AHULL
YIPaBIEHUS Ka4€CTBOM NPOAYKIMH ¢ yueToM | 1. MaTtemarnueckoe MOJAEIMPOBAHME W ONTHUMM3aLUs Ipollecca OKUCIEHMs MapraHia B
COBPEMEHHBIX JIOCTUKEHUI; HAYKU U IIPAKTUKH | KHCIIOPOJIHO-KOHBEPTEPHOM IIJIABKE.
2. Maremarudyeckoe MOJEIMPOBAaHME M ONTHUMH3ALMs IIpoLEecca OKHUCIEHUS MapraHua B
3JIEKTPOIyTOBOM NEYH.
3. Marematndeckoe MOJEIMPOBAHNE U ONITUMU3AIMS IIpoliecca pa3iIMBKHU CTaJId HA CIII00BOI
MHJI3.
4. MaremaTtuyeckoe MOJEIMPOBAHHME M ONTHUMM3alUs mpolecca aedocdopanun meraniaa B
KHCJIOPOJIHO-KOHBEPTEPHOM IJIABKE.
I1K-2.3 MMmeer npakTU4eCKUil OMBIT: pa3pabaThiBaTh IIpumep 3ananus Ha pelieHue 3a/1a4 U3 NPOPecCHOHAIBLHOI 00J1acTH

MPEATIOXKECHUSA 11O COBECPIUICHCTBOBAHUTO
TCXHOJIOTUYCCKUX IMPOUCCCOB C YHCTOM
MPAKTUYCCKUX JIOCTI/I}KGHI/Iﬁ

MatemaTuueckoe MOICIUPOBAHHE W ONTUMH3AIMS TPOIECCa OKUCICHUS MapraHia B
KHCIIOPOJTHO-KOHBEPTEpHOH  TutaBke. CMOJIEHpOBaTh 3aBUCHMOCTH OCTAaTOYHOT'O
COJIep>KaHusl MapraHila B MeTajlie mepe1 BBITYCKOM U3 KOHBEPTEpa OT PacxXo1a )KHUJIKOTO UyTyHa
1 OCHOBHOCTH mmiaka misa ycinoBuid [TAO «MMK». Omnpenenuts onTUMallbHbIE YCIOBUS IS
MOJTYYEHUsI OCTATOYHOTO coJiep KaHusl Mapradia B metajie He meHee 0,08 %.

IT1K-4: Cniocoben MMPOBOAWTD aHAJIN3 TCXHOJIOTHUYCCKUX MMPOUCCCOB IJIA BBIpa60TKI/I HpCI[JIO)KCHI/II‘;I 10 YIPAaBJICHUIO KaY€CTBOM MMPOAYKIHUU




CTpyKTYypHBI

3JIEMEHT [Tnanupyemble pe3yabTaThl O0yUeHUs OueHouHbIE CpeACTBa
KOMITETCHIIUH
[1K-4.1 3HaeT: COBpeMeHHbIe METObI uccaenaoBanust | Ilepeuens mem 014 npoeedenus mexkyuyeco KOHmMpPoaA U NPOMEIHCYmoYHOol ammecmayuu
MaTepuaioB U mpoueccos; metauioBeaueckue | 1. Tlopsaok mpoBeneHus MOAEIUPOBAHUS METAUTYPTrUYECKUX MTPOLIECCOB.
OCHOBBI TEXHOJIOTUYECKUX ITPOLIECCOB 2. OCHOBHBIE TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH, UCIOJIb3yeMble MPU MOACTUPOBAHUN
MIPOU3BOJICTBA U3JIETIUI; COBPEMEHHBIE IIPOLIECCOB BBIIIJIABKU YyI'YHA B JIOMEHHOM TEYH.
KOHCTPYKIIMOHHBIE U UHCTPYMEHTAJIbHBIC 3. OCHOBHBIE TEPMOJUHAMHYECKHE 3aKOHOMEPHOCTH, UCIIOJIb3YyeMble MPU MOACITUPOBAHUU
MaTepHualbl; METO/bI ITOBBIIICHUS KaYeCTBa MIPOLIECCOB BBIIIJIABKU CTAJIM B KUCIOPOJAHOM KOHBEpPTEpE.
MPOYKIIMH MOTU(DUIIMPOBAHUEM UX 4. KuHeTnueckue 3aKOHOMEPHOCTHM, HCIOJb3yeMble NIpU MOJEIMPOBAHUHU Ipoliecca
MOBEPXHOCTHU; TEXHOJOTUYECKHE MTPOLIECCHI, NX 00e3yTJIepOKUBaHUs CTAIIH.
BJIMSIHUE HA KAUECTBO MPOIYKIUY; NpUHIMIBEl | 5. OlleHKa JOCTOBEPHOCTHM  CTOXAaCTUYECKMX  3aBUCHMOCTEH i1 MOJEIMPOBAHUS
MIPOBEACHUS HKCIIEPTU3BI METAIIIOB U TEXHOJIOTMYECKUX MPOLECCOB.
METaJIJIOU3/1€TINI; TEXHOJIOTUYECKHE
MIPOLIECCHI, IPUHIIUIIBI KX KOMIIBIOTEPHOI'O
MOJIEJIMPOBAHUS U BIIMSHUE HA KAUE€CTBO
MPOYKIIMH; TEXHOJIOTHYECKUE TTPOLIECCHI,
MPUHITUIIBI TTOCTPOCHUS MX TU(PPOBBIX
JIBOMHUKOB; aBTOMaTU3UPOBAHHBIE
TE€XHOJOTMYECKHE arperaTbl MPOKaTHOTO
MIPOM3BOJICTBA
I1K-4.2 YMeeT: mpoBOAUTH aHAIN3 TeXHOJIOTnYeckux | Ilepeuens mem unoueudyanvHvlx 3a0anuil
MIPOLIECCOB sl BBIPAOOTKU MPEIIOKEHHI 110 1. MaremaTnueckoe MOJAETUPOBAHWE M ONTUMHU3AIMS Mpollecca IUIAKOOOpa3oBaHUs B
YIPaBIEHUIO KAYECTBOM MTPOIYKIIUH, KHCJIOPOJIHOM KOHBEPTEPE.
HCIIOJIb3YSl COBPEMEHHBIE METO/IbI 2. MaremaTndeckoe MOJEIMPOBAHUE M ONTHUMHU3AIMS TpoIlecca OKHUCIEHHUS YIiiepoja B
HCCJIEIOBaHMSI MaTEPHAIIOB U MPOIIECCOB, KHCJIOPOJIHO-KOHBEPTEPHOI! MIaBKeE.
KOMIIBIOTEPHOE MOJIenpoBaHue u 1upposbie | 3. MaremaTudeckoe MOJCIUPOBAHHE M ONTHMH3AIMS Mpoiiecca nedocdopanuu MeTania B
TEXHOJIOTUH JIyTOBOM CTaJerIaBUJIbHOW MEYH.
4. MareMaTu4yeckoe MOJEIMPOBAaHME H  ONTUMHU3ALMA Tpolecca Jecyabdypaiuu
KHCJIOPOJIHO-KOHBEPTEPHOTO ~ MeTajulla B CTaJepa3lIMBOYHOM  KOBIIE  TBEpAOU
nutakooopasyromeit cmecoio (THIC).
[1K-4.3 MMeeT mpakTUYECKU OIIBIT: aHAIN3a IIpumep 3a5aHus Ha pelieHHe 3a1a4 U3 NPO(PeCCHOHAIBLHOI 00J1acTH

TEXHOJIOTHUYCCKUX IMTPOUCCCOB JIJIA BBIpa6OTKI/I

MatemaTtuueckoe MOZCIIMPOBAHUC U OINITUMHU3ALUA TPOUECCa OKHUCIICHUA MapraHIiia B




CTpyKTYypHBI

JIEMEHT [Inanupyemble pe3yIbTaThl 00ydeH s OLeHOYHBIE CPECTBA
KOMIETEHIIH
IPEIOKEHHUIA 110 YIIPABIECHHUIO KAYeCTBOM KHUCJIOPOJHO-KOHBEPTEPHOI 1aBKe. CMOJEIUPOBAaTh 3aBHCHMOCTE  OCTATOYHOIO
HIPOAYKUHH, UCTIOJIb3YSA COBPEMCHHBIC METOJBL | comeprkaHus MapraHiia B METajule Iepe/l BBITYCKOM U3 KOHBEPTEPA OT PacXo4a )KUJIKOTO 4yryHa
HCCICAOBAHUA MAaTCPHATIOB M IIDONICCCOB, ¥ OCHOBHOCTH IuIaka s yenosuii [TAO « MMK». OnpenenuTs ONTUMaIbHbIE YCIOBUS IS

KOMITBIOTEPHOE MOJICTIMPOBAHNE; aHAJIH3a
TEXHOJIOTUYECKUX MPOIECCOB ISl pa3padoTKu
TpeboBaHUH K IU(PPOBOMY TBOWHHKY

MOJIYUCHUA OCTATOYHOI'O COACPKaHUA MapraHlia B MCTAJUIC HC MCHEC 0,08 %.




0) Ilopsinoxk mpoBeaeHHs] MPOMEKYTOUYHOWH aTTeCTAMU, MOKA3aTeJM W KPUTEPUH
OLlCHUBAHMWSL:

[IpoMexyTouHas arrecTalss MO JAUCHUIUIMHE BKJIIOYAE€T TEOPETHUYECKHE BOIMPOCHI,
MO3BOJIAIOIIUC OUCHHUTHL YPOBCHBL YCBOCHHUA 06yan0anHcs1 3H3,HHI7[, BBIABIIAIOIINEC CTCIICHDb
c(hOpMUPOBAHHOCTH YMEHUH U BIIAJICHU, TPOBOAUTCA B (hopme 3auema.

3aueT Mo JAaHHOUW JAUCUUIUIMHE MPOBOIUTCS B YCTHOU (hopMe B Buje Oecepl 0 BOIIPOCcaMm.

IToxka3aTe/u U KPUTEPUH OLIEHNBAHUS 3a4eTa:

OreHKa «3a4TEHO0» CTaBUTCS, €CIM OOYYaIOUIUICS JTEMOHCTPUPYET CHOPMUPOBAHHOCTH
KOMIIETEHIIMM HE HUXXE IIOPOTrOBOTO YPOBHS: B XOAE KOHTPOJIBHBIX MEpONPHUATHNH MOTYT
AOITYCKaThCA OH_II/I6KI/I, MPOABIAOIIUCCA B OTCYTCTBUU OTACIIBHBIX 3HaHI/II71, yMeHI/If/'I, HAaBBbIKOB.

— «He 3a4TeH0» — 00yJaroNINiics He MOXKET IM0Ka3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
1 OOBSICHEHUS I/IH(i)OpMaI_II/II/I, HC MOJXCT IIOKAa3aTb UHTCIIJICKTYAJIbHBIC HABBIKH PCHICHUA ITPOCTBIX
3ajad.



