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PaGouas nporpamma coctaiena Ha ocaoBe @I'OC BO - GakanaBpHart 1o HanpapJIeHHIO
noarotoBku 22.03.02 Meramtyprus (npukas Muno6praayku Poccun ot 02.06.2020 r. Ne 702)

PaGouas mporpamMma paccMoTpeHa H 0J00peHa Ha 3aceaHuu kadeapsl Metautypruu u

XUMHUYECKUX TEXHOJIOTHUHI :
10.02.2021, mpoTtoxomn Ne 5 /
3aB. kadeapoit A.C. XapyeHko
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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roly Ha 3acefaHuu Kapeapsl MeTauTypriud U XUMHYECKUX TEeXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTamyprud 1 XAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. XapueHko

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceaHuu Kapeapbl MeTauTypriui i XUMHYECKUX TEXHOJIOTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[ensitMmu  OCBOCHHS JWCHUILIMHBI «MOJETUPOBAHUE TMPOLECCOB U OOBEKTOB B
METaJUTypTUH» SBISIOTCS (OPMHPOBAHHE Y OOYYAIOIIMXCS MPEACTABICHUNH M HABBIKOB IIO
pa3paboTKe MaTeMaTHYECKUX MOJIEJeH METAJUTypru4eCKUX arperaroB M TEXHOJIOTHYECKUX
MIPOIIECCOB METAJUTYPTUUECKOTO ITPOU3BOICTRA.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOi POrpaMMbl

JucuuruimHa MoJenupoBaHie MNpPOIECCOB W OOBEKTOB B METANIypIUM BXOIUT B
00s13aTeNIbHY0 4aCTh y4e€OHOTO0 I1aHa 00pa30BaTEIbHOM IPOTrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLHUILINH/ IPAKTUK:

OCHOBBI METAJITypru4eCcKOro NpoO1M3BOACTBA

Amnanu3 uyuciioBoit nHpopMaLun

WNudopmarrka u HHPOPMAITMOHHBIE TEXHOJIOTUU

dusnyeckas XUMHs

Maremaruka

3nanus (YMEHWUsI, BIaJICHUs ), IOJYYCHHbIC MPH M3YYCHUU TAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XOIUMBI JUISl U3yUCHUS IUCHUILINH/TIPAKTHK:

Hayuno-uccnenosarenbckas pabota

[TonroToBKa K 3aIIUTE U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOTHI

ITonroroBka k cade u cjadya rocyJapCTBEHHOT0 SK3aMEHa

3 Komnerenuun ody4aromerocs, opMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHH s

B pesynpraTe oOCBOEHUS IUCHUILUIMHBI (MoOayisi) «MojenupoBaHHE MPOIECCOB H
00BEKTOB B METAJUTYprUM» 00yUaroIUICs JOKEH 001a1aTh CIeAYOIUMU KOMIETEHIUSAMMU:

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

OIIK-1 CrnocobeH pemaTh 3agayd NPOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJMPOBAHUS, MATEMaTHUECKOI O aHaJIN3a, €CTECTBEHHOHAYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonb3yeT e€cTeCTBEHHOHAyYHbIE 3aKOHBI M IPUHLMIBI NIPU PELICHUN
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemaer crangapTHele mpodeccuoHalbHbIE 3aJadd ¢ [PUMEHEHHEM
O0IIEMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTUYECKOrO aHailiu3a AJs
pelIeHus 3aa4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapaKkTepa

OIIK-5 Cnoco0GeH pemaTrb Hay4yHO-MCCIEIOBATEIbCKHE 337aydl IPHU  OCYIECTBICHUH
npoecCHOHANBHOM  AESITETbHOCTH C IPUMEHEHHEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTMI U IPUKJIA/IHBIX allIapaTHO-IPOrPAMMHBIX CPEJICTB

OIIK-5.1 [Tpumenser MHPOPMALMOHHO-KOMMYHHUKAI[MOHHBIE  TE€XHOJIOTUH IS
MouckKa, 00pabOTKM, aHalu3a M MPEACTaBICHHUS HAay4YHO-TEXHHYECKOU
uHhopMauu

OIIK-5.2 OmnpenensieT nepedeHb peCypcoB U anmnapaTHO-MPOrpaMMHOT0 00eCeyeHHs
JUTSL HCTTOJTb30BAHMS B PO ECCHOHATBHOM JIeSITETbHOCTH




4. CTpyKTypa, 00bEM U cOep KaHue TUCUMTILTHHBI (MOIYJIs1)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 76,1 akas. 4acos:
— ayauTOpHas — 72 aKaJ. 4acos;
— BHeayautopHas — 4,1 akan. yacoB

— caMmocTosTeapHas padboTa — 32,2 akaj. 4acos;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast s e
o | KoHTaKTHAS pabora E E ®dopma TeKyIIero
Paznen/ Tema % (B axaz. wacax) E e Brn N KOHTPOIA Kon
S 3 ©| caMOCTOSATENILHOM | yCIIeBaEMOCTH U
JIUCIUILIAHEI 3 £ 60ThI boMeRyTOqHoH | KOMIETEHIHH
&} 38 pa p y
Tex. mab. | mpaxr. z'g aTTecTalyu
3aH. 3aH. O &
1. Paznen 1. [TonsiTue
MaTEMAaTHYECKON MOIEIN
Uzyuenue OnK-1.1,
1.1 TTousrue TEOPETUIECKOTO OMK-1.2,
MATeMATHYECKOH Mozienw, | - 6 21 8 JICKITHOHHOTO Vermpit ompoc  |OMK-1.3
o0IIMe  MPUHIMUIBL | MaTepHana u ’
3TaIbl €€ MOCTPOCHHS HHTEpHET- OnK-5.1,
HUCTOYHUKOB OlMK-5.2
Hroro no pazaeny 6 821 8
2. Pazgen 2. BeruncnurenbHbIi
SKCHEPUMEHT M aJCKBAaTHOCTh
MOJIeJIeH
2.1 Crarnueckue MOIECIH ToAroToBKa K 3ammra OMK-1.1,
B METaJUTypIUH. N —— pe3yabTaTOB OMK-1.2,
Ocobentoctn ! 8 8/41 5 NPaKTHYECKUM MPAKTHACCKOTO 1anp_q 3,
JUHAMHYECKOTO SAHSTHSM 3aHATHSI; YCTHBIN OMK-5.1
MOJICJIMPOBAHUS B oIpoc ’
METAJTYPIUH OlK-5.2
Hroro no paspeny 8 8/41 5
3. Pazmen 3. [IlpumeHenue
YHCIIEHHBIX METOZOB IS
aHaJiM3a M pacyera MpoIeccoB
3.1 YwucneHHsle METOBI TMoAroToBKa K Samura OMK-1.1,
JUIs  aHaaM3a W pacueTa JIEKIHOHHEIM 1 pe3yIIbTaToB OMK-1.2,
MPONECCOB, MPOTEKAOMIX | - 8 gaan | 10 [R—— 31;pa1<mtiezl<orov OMK-1.3,
Opd  TPOU3BOJACTBE | HSITHS; yCTHBIH
00paboTKe MeTasioB | SAHSTIAM onpoc OrnK-5.1,
CILJIABOB OlK-5.2
HWroro no pazneny 8 8/4,41 | 10
4. Paznen 4. Meronsl penieHus
COMPSDKEHHBIX 31
IMoaroroska K Sauura OnKk-1.1,
4.1 Monenb THIIA JIEKLUHOHHbIM I pe3ynbTAaTOB OMK-1.2,
«YEPHBIHN SIUK MPAaKTHIECKOTO
°p -7 8 8/21 6 MPAKTUYCCKUM . . [OMK-1.3
JlnHaMHu4YecKue MOJICIH. SAHSTHIM 3aHATUA, yCTHBIN ’
onpoc OMK-5.1,
OMK-5.2
Hroro no pazgeny 8 821 6




5. Pasmen 5. IlocranoBka u

MyTH pelieHus
ONTHMHU3AIMOHHBIX 3134

[Toaroroska 3amura OnK-1.1,
5.1 Monens c JIEKIIMOHHBIM U PesyJIbTaToB OlK-1.2,
pacnpeeeHHbIMH 7 6 421 | 3,2 MPaKTHISCKUM P aKTHTIeCKOFOV OMNK-1.3,

3aHATHS; YCTHBIN
napaMeTpamMu 3aHATHIM ompoc OrlK-5.1,
OMK-5.2

HUroro no pazneny 6 421 3,2
Uroro 3a cemectp 36 36/14,41| 32,2 SK3aMeH
Hroro no aucumruinye 36 36/14.4 32,2 JK3aMeH

)44




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jdns  peanu3ald  MPEIyCMOTPEHHBIX  BHJOB y4eOHOW pabOThl B KayecTBe
00pa3oBaTeNbHBIX M HMH(GOPMALMOHHBIX TEXHOJOTWH B  MPENOJAaBaHUM  JUCIUIUINHBI
«MonenupoBaHue MPOIECCOB U OOBEKTOB B METAJUTYPTHH» HCIOJB3YIOTCS TPAAUIMOHHAS H
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHH.

Jlekuuy TPOXOIAT Kak B TPATUIMOHHON HMH(OpMAIMOHHON (opme, Tak U B (Qopme
JEKIMI-BU3yaH3anii ¢ UCTIOIB30BaHUEM IIPE3CHTALINI B BUE BUCOMATEPHAIIOB.

Ha mnpakTHueckux 3aHATHSX C HCIOJB30BAaHMEM IIEPCOHANBHBIX KOMITBIOTEPOB
BBINIOJHAIOTCS MHIMBHIYAJIbHBIC 33JaHUs 110 HW3y4aeMOMY pas3jielny AUCHMIUIMHBL [lpm
NPOBEICHUHN 3aHATHIA HCIIONB3YEeTCS METOJI KOHTEKCTHOTO OOYYEeHHS, KOTOPBIH MO3BOJISET
YCBOHTBH MaTepHall ITyTeM BBISBICHUS CBA3EH MEX/ly KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.
PesynbraThl  BBIMOJHEHHBIX 3aJaHAN  3AIMIIAIOTCA W TOJABEPralOTCsl  KOJUIEKTUBHOMY
00CVIKIIEHHUIO C BBISIBICHUEM U aHATTM30M TIDOOJIEMHBIX CHTVAIIHHA.

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. Jleyurun, M. O. MojenupoBaHue MpoIeccoB U 00bEKTOB B METAJUTYPIUH © Y4eOHUK /
N.0. Jleymun. - M. : ®opym : HUL[ UHOPA-M, 2019. - 208 c. - (Boicmee obpazoBanue:
baka-naBpmar). - ISBN 978-5-16-101315-1. - Tekcr : oamekrtponHsid. - URL:
https://new.znanium.com/catalog/product/1012428

0) lonotHuTeEIBHAS TUTEPaTypa:

1. Kyuepses, b. B. MogaenupoBanue mnporeccoB U OOBEKTOB B METAJUIYprUu.
MonenupoBanue U ONTHMH3ALKUS MPOLECCOB JMCTOBOM MPOKATKH : yueOHoe mocodue / b. B.
KyuepsieB, B. B. Kpaxr, I1. 0. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Tekcr :
snektponHeli /[ JlaHb : EKTPOHHO-OMOimoreynas  cucrema. —  URL:
https://e.lanbook.com/book/116998

2. Kyuepsie, b. B. MoaenupoBanue nporeccoB 1 00bEKTOB B METAJLTYPruM . yueOHOe
nocobue / b. B. Kyuepsie, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6.1.]. — Yacts 1
: MogenupoBanue u onTUMH3anuUsl TexHonoruueckux cuctem — 2004. — 62 c. — Tekcer :
snexkTpoHHbii  // Jlawb : JNeKTPOHHO-OMOMoTewHass ~ cuctema. —  URL:
https://e.lanbook.com/book/116999

3. Bekapepuu, A. A. UHpOpManIMOHHBIE TEXHOJOTHU U aBTOMATH3AIUs B METAJUTyPrHUH
yueOHoe mocodue / A. A. bekapesuy, 10. /1. MutkeBuu. — Mocksa : MUCUC, 2012. — 71 ¢c. —
Tekct : omektponnwli //  Jlanb © 2neKTpoHHO-OMOIMoTewyHass cuctrema. — URL:
https://e.lanbook.com/book/116712

4. CronsapoB, A. M. TexHonmornyeckue pacueTbl MO HENPEPHIBHOM pPA3/IMBKE CTAIU :
yueOHoe mocodue / A. M. Cronsipos, B. H. Cenuanos ; MI'TY. - [2-e u3f., mOAroT. 1O 1€Y. U3.
2011 r.]. - Maruautoropck : MI'TY, 2015. - 1 snektpoH. onT. auck (CD-ROM). - 3arn. ¢ tutyi.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpooobekr. - Tekcr
3JIEKTPOHHBIN. - CBeieHust 1ocTyIHbI Takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:
1. CronsapoB A.M., bBynanoB b.A. Matemaruueckoe MoieIMpOBaHUE NBYX(HaKTOPHOU


https://new.znanium.com/catalog/product/1012428
https://e.lanbook.com/book/116998
https://e.lanbook.com/book/116999
https://e.lanbook.com/book/116712
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true

3aBHUCUMOCTH JUTMHBI JIYHKH HJIKOTO MeTajjla B CIsi00BOM HEMpPEepBhIBHOIMTON 3aroTOBKE:
Metoaunueckue ykazaHus K 1abopaTopHO# paboTe mo aucuuiuinHe « MoaenupoBaHue IpoIecCoB
1 00BEKTOB B METAJLTYprum» Uisl cTyAeHToB crienraibHocT 150101, Marnutoropck: 'OY BITO
«MI'TY», 2012. 8 c.

2. CemuBanoB B.H., CromxspoB A.M. OrmpezneneHue TEXHOJIOTHYECKUX IMapaMETPOB
pasznuBkH ctanu Ha cisiooBoit MHJI3. Marunutoropek: 'OY BITIO «MI'TVY», 2010. 20 c.

3. CemuBanoB B.H., CromxspoB A.M. OrmpezaeneHue TEXHOJIOTHYECKUX IMapaMETPOB
pa3iuBKHU ctanu Ha coproBoit MHJI3. Maruutoropck: 'OY BITO «MI'TVY», 2010. 22 c.

r) [Iporpammuoe odecnneuenne u UaTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHune

Haumenoanue [10 Ne norosopa Cpox 1eicTBus INLICH3UU
MS Windows 7

Professional(ums  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

7Zip cB00OOAHO pacrpocTpansemoe [10 OCECCPOUHO

FAR Manager cB0001HO pacnpoctpausemoe 110 0eccpoyHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX HHq)OPMaIII/IOHHbIe CIIPaAaBOYHbLIC CUCTEMBI

HasBanue kypca Cchlika
DnexTpoHHas 0a3a meproanueckux m3manuii East View
Information Services, OO0 «MIBUC»
HanmonaneHas UH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiicknii MHIEKC HAyYHOTO LIMTUPOBAHUS
(PHHIT)

https://dlib.eastview.com/

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

IMTouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

WNndpopmannonnas cucreMa - EnnHoe OKHO JocTyma K

URL: http://window.edu.ru/
HH(OPMAIIMOHHBIM pECYpcaM

denepanbHOE roCyIapCTBEHHOE Or0KETHOE
yupexaenue «DeaepanbHblii HHCTUTYT npombinuienHoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIUIIIIMHBI BKIIFOYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIIMOHHOTIO TUIIA OCHAIIIEHA!

- 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
KOHTPOJISI ¥ ITPOMEXKYTOYHOM aTTECTALIU OCHAIIICHA!

- KOMITBIOTepHOI TexHKKO# ¢ maketom MS Office, ¢ monkiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()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 Ui XpaHeHus: yueOHO-MeTOMUECKON TOKYMEHTAllUK U MaTepUaloB.



Ipuioxkenne 1
6 YueOHO-MeTOANYeCKOe 00ecTieyeHne CAMOCTOATEIbHOI PadoThl 00y4arouXcst

[lo npuciumnuae «MoJenmupoBaHHE TMPOLECCOB U OOBEKTOB B METAJUTyPTHH»
IpelyCMOTPEHA ayIMTOpHAsl U BHEAYJUTOPHAS CAMOCTOATEIbHAs paboTa 00yydarouXcs.

AynuTopHas caMOCTOSTeJIbHAas paboTa CTYJIEHTOB MpenarojiaraeT IMpOBEICHHE
MPAKTUYECKUX 3aHATHI, KOTOPBIE M0 MHIMBUYyaTbHOMY 33/IaHUIO BBIMOJIHIIOTCS Ha KOMIIbIOTEPE
B 2JIGKTPOHHBIX Tabiunax «Excely. Ilpumep TeMaTHKU MPAaKTUYECKMX 3aHATHHA TPUBEICH B
CleylolleM pasjerne pabouedl MporpaMMbl. YcCHelIHas 3alluTa pe3yJbTaTOB MPaKTHYECKHX
3aHATUH SBIIAETCS 0053aTeNIbHOM I TOMYCKa K SK3aMEHY .

Bueayauropnas camoctosTenbHas paboTa OOydarolmuxcs OCYIIECTBISETCS B BHIE
W3Y4EHHUs TUTEPATYphl [0 COOTBETCTBYIOLIEMY pa3zeily ¢ IpopaboTKOM Marepuaia.

Tembl NpaKTHUYECKUX 3aHATHI 110 AUCHUIINHE:
1. MaremaTtuyeckoe MOJETMPOBaHKUE MIPOLIECCAa BOCCTAHOBJIEHUSI KOHBEPTEPHOTI'O 1IIJIaKa.
2. MaremaTuueckoe MOJEIMPOBAHKE IIPOLECCAa BAKYYMHOIO PACKUCIICHUS METalIa.
3. Maremaruyeckoe MOJAEIMPOBAHUE IPOLIECCA UCTEUCHUS AYyThbsl U3 BEPXHEH KHUCIOPOAHOM
(GypMBbI B KOHBEpPTEDE.
4.Matemarudeckoe MOJICJINPOBaHUE nporecca OKHCIICHUS Maprasua B
KHCJIOPOJHO-KOHBEPTEPHOM IIIaBKE.
5. Marematndeckoe MOAEIMpPOBaHKE Ipoliecca (OpMUPOBAHUS MAKPOCTPYKTYpPhI
HENPEPHIBHOIUTON 3arOTOBKHU.

IIpumepHBIE BONPOCHI 1JIs1 YCTHOI'O ONPOCa:

1. Urto Ha3pIBaeTCSI MOJIEIBIO?

2. KaxoBEI 0COOCHHOCTY MaTEMaTHYECKOM MOIECIH?

3. Kakue ObIBaroT MaTeMaTudeckue Mojenu (TIo e CO3aHusl, 10 MPUHITUITY TOCTPOCHHUS)?
4. B yem cynrHoCTh (hOpMaIM30BaHHOTO TIOIX0/1a MTPU TOCTPOECHUN MAaTEMaTUUYECKON
Mozelun?

5. Uto Takoe MOIEIb TUTIA «YEPHBIN STTUK» ?

6. B yeM 0COOEHHOCTh CTATHYECKUX MOZACICH?

7. Kakne 0cOOEHHOCTH UMEIOT JUHAMUYECKUE MOAEIIH ?

8. B ueM CymHOCTb COIepkKaTEeNbHOr0 MOX0/1a TPU MOCTPOCHUN MaTeEMaTHYECKON Mo1enu?
9. KakoBa CyIIHOCTh CTaTUYECKHUX MOJIENIEH B METAJUTYPIHH?

10. KakoBbI 0COOEHHOCTH AMHAMUYECKOTO MOJICIUPOBAHUS B METAJLTyPriu?

11. B yeM 0coOeHHOCTB MOJIEeTIEH C pacTpee]ICHHBIMH TapaMeTpaMu?

12. Tlouemy mapaMeTpsl MOJIETH MOTYT OBITh pacIpeIeICHHBIMU?

13. KaxoBa 0COOEHHOCTH MMHUTAIIMOHHBIX MOJEIIEH?

14. B ueM CyIIHOCTb pa3IMYHbIX YUCIEHHBIX METOA0B?

15. Yem oTnr4aroTCs pa3iauyHble METOAbI ONITUMU3AIUN?
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7 OueHO4YHbIE CPEICTBA VISl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAIIUN
a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOUYHbIE CPeJACTBA /1JIsl IPOBeAeHU
NMPOMEKYTOYHOM aTTeCTAllUM:

CTpyKTypHBIi
AIIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yJIbTaThl 00yYCHHUS

OneHouyHble CpeacTBa

OIIK-1: CnocoGen pemarth 3aaadu npode

CCUOHAJILHOM ACATCIIbHOCTHU, ITIPUMCHSSA METOAbI

MOACIIMPOBAHUSA, MATCMATUYCCKOI'O aHAJIM34d, CCTCCTBCHHOHAYUYHbIC 1 O6IIICI/IH)KeHepHI)IC 3HaHUA

OIIK-1.1 Ucnonp3yer KonTpoJsibHbIE BOIPOCHI J1s1 TPOBEACHUS TEKYILETO
€CTECTBEHHOHAYYHbIE KOHTPOJISL U UTOTOBOM
3aKOHBI U IPUHIIUIIBI aTTecTaluu B (hopMe dK3aMeHa
MIpY PELICHUH Yto Ha3BIBAaCTCI MOJICIBIO?
MPaKTUYECKUX 3a7a4 KaxoBBI 0COOEHHOCTH MaTeMaTHYECKON MOIEIH?
Kaxkue OpiBatoT MareMaTuuecKkue MoJIeiu (1o uean
CO3/IaHHUS, TIO IPUHIIUITY TTOCTPOEHUS)?
B uem cymuOCTh (hopMaTM30BaHHOTO MOAX0/1A TIPU
MOCTPOEHUHN MaTEMATHYECKOM
Mozenu?
OIIK-1.2 Pemaer crannaptHbie TemaTuka NPakTUYECKUX 3aHATUN 110
podeCCHOHAIIbHBIC MaTeMaTHu4eCKOMY MOJIEJIMPOBAHUIO
3a7]a4¥ C TPUMEHEHUEM METAJLTYPTHYECKUX MTPOLECCOB
00IIIENHKEHEPHBIX MarteMaTu4ueckoe MOJIETIMPOBAaHKUE rporuecca
3HAHUM BOCCTaHOBJIEHUSI KOHBEPTEPHOTO IIIAKA.
MarteMaTu4ueckoe MOJIETIMPOBAaHKUE rporuecca
BAaKYYMHOI'O PACKHCJICHHUSI METAJLJIA.
OIIK-1.3 [Tpumensier meTo bl Tema 3aHaTHA:

MOJICITUPOBAHUS U
MaTeMaTHYECKOTO
aHaJIM3a ISl PeIICHUS
3aj1a4 TEOPETHUECKOTO U
NPUKIIAJIHOTO XapakTepa

MatemaTrueckoe MOJIEIMpPOBAaHUE Ipoliecca
BaKyyMHOT'O packuciieHus: metauia. CMonennupoBaTh
3aBUCHMOCTh COJIEpXKaHHsl paCTBOPEHHOTO B METaie
KHCIOpOAa OT  JaBleHUss B Ta3oBoi  (aze
LHUPKYJIALMOHHOTO BaKyymaropa M COAepX aHUs
yriepoja B MeTaie Nnpu oOpaboTKe CTaliu MapKH
08IO.

HeoGxonuMele Ui pacueToB JaHHbBIE BBIOMPAIOTCS
CaMOCTOSITENIbHO.

Pexomennyemas nurepatypa:
1. buree A.M., bureer B.A. Metamnyprus craim.
Teopuss W TeXHOJOrMs  IUIABKM  CTalIM.  —
Marnutoropck: MI'TY, 2000. — 544 c.
2. Konecnukos 0.A., bynanos b.A., Ctonspos A.M.

Mertautyprudeckue TEXHOJIOTUU B
BBICOKOTIPOU3BOJUTEIBHOM  KOHBEPTEPHOM  IIEXe€:
yueOHOoe mocobue. — Marnutoropck: U3a-Bo

Marnurtoropck. roc. texH. yH-ra um. I'.1. Hocosa,
2015. - 379c.




OIIK-5: CriocobeH periate Hay4HO-UCCIIEA0BATENILCKUE 33/1a4H TP OCYIIECTBICHUH
npodeCCHOHATIBHOM 1EeATEIbHOCTH ¢ IPUMEHEHNEM COBPEMEHHbBIX HH(POPMALIMOHHBIX
TEXHOJIOTMI U NPUKJIAIHBIX alllapaTHO-MPOIrPAMMHBIX CPEJICTB

OIIK-5.1 | IIpumensier KoHTposibHBIE BOIIPOCH! U1 IPOBEACHUS
MH(GOPMaLMOHHO-KOMMYHHUKAIIMOHHBIE TEKYILEro KOHTPOJIsSL U UTOTOBOH
TEXHOJIOTUH I TOUCKa, 00pabOTKH, aTTecTaluu B popMe IK3aMeHa
aHaJIM3a U MPeJICTABICHHS YTo Takoe MOJIeNIb THIA «YEPHBIH AMIMK»?
HAYYHO-TEXHUYECKOU MH(POpMaIu B yem 0coOEeHHOCTH CTaTHYECKUX MOJIEIen?

Kakue 0co0eHHOCTH UMEIOT INHAMUYECKHUE
Moenu?

B 4eM cyImHOCTb cofepkaTeIbHOro NoIX0Aa
IIPU IOCTPOECHUH MAaTEMaTH4YECKONH MOJIEIH?

OIIK-5.2 TemaTnka NpakTUYECKUX 3aHATHAN IO
MaTeMaTUYECKOMY MOJECIUPOBAHUIO
METaJULypruueCKHUX MPOIIECCOB
Maremarnueckoe MOAECIMPOBAHKE IIPOLECCA

Omnpenenser nepeueHb pecypcoB U UCTEUCHUS IyThsl U3 BEPXHEH KHUCIOPOJHOMN
anmnapaTHO-IPOrPaMMHOT0 (bypMBI B KOHBEpTEPE.

oOecriedeHus i UCMOJIb30BaHUs B Matematuueckoe MOJEIUPOBAHKE MTpoliecca
npoeccuoHaNbHOM e TEIbHOCTH OKHCJICHHS MapraHua B

KHCIJIOPOJJHO-KOHBEPTEPHOH IIaBKeE.
MatemaTtuueckoe MOJEINPOBaHKE ITpoLiecca
(hopMUPOBaHUSI MAKPOCTPYKTYPHI
HETIPEPHIBHOJIUTON 3aTOTOBKH.

0) ITopsinok nmpoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3ATEJIH M KPUTECPUH
OlLlCHMBAHMSA:

[IpomexyTouHas aTTecTanus no gucuuminHe « MoenrpoBaHue MpoLeccoB U 00BEKTOB B
METAJITYPIUM» BKIIIOYAET TEOPETUYECKHE BOIIPOCHI, MO3BOJISIIOIINE OLIEHUTHh YPOBEHb YCBOEHUS
00y4aromuMucs 3HaHUH, U TPaKTUYECKUE 3aJaHMsl, BBISBIISIIOIINE CTEIEHb CHOPMUPOBAHHOCTHU
YMEHHUH U BIIaJIeHUH, TpoBOIUTCS B (hOpMeE dK3aMeHa.

DK3aMeH M0 JaHHOM AMCLUMILIMHE IMPOBOAUTCSA B YCTHOM (opMe IO 3K3aMEHAIlMOHHBIM
OuneraM, KaXKablil U3 KOTOPBIX BKIIOYAET JIBA TEOPETUYECKUX Bompoca. [Ipu oneHke 3HaHUHN Ha
9K3aMeHE 00s3aTeNIbHO YUYHMTHIBAETCS OLIEHKA, MOJyuyeHHas oOydaroluMCsl paHee MpH 3alluTe
UH/IMBUIYAIbHOM 1a00paTOPHOM pabOThl MO MAaTEMAaTHYECKOMY MOJICIIMPOBAHUIO0 KOHKPETHOTO
TEXHOJOTMYECKOro Ipolecca.

Ilokazamenu u Kpumepuu oyeHUEAHUA IKIAMEHA:

— Ha OILIEHKY «OTJMYHO» (5 6a/uioB) — 00yyarouuiicss AEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTHMYeCKoe M TIyOOKOe 3HaHHE
y4eOHOro MaTepuajia, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOIHO ONEpUPYET
3HAHUSIMH, YMEHUSAMH, IPUMEHSET UX B CUTYALMX TOBBIIIEHHON CIIOXKHOCTH;

— Ha OIIEHKY «Xopomo» (4 Oamna) — oOyyarouuiicss JeMOHCTPUPYET CPEAHHUIM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMsS OCBOCHBI, HO JOIYCKaIOTCS
HE3HaYUTeNbHbIE OIMOKN, HETOUHOCTH, 3aTPYJHEHUS [IPH aHATUTUYECKUX ONEpallusiX, IEpeHoce
3HaHUHM U yMEHUI Ha HOBbIE, HECTAHIAPTHBIC CUTYAINH;

— Ha OIICHKY «YAOBJIETBOPUTENbHO» (3 Oamia) — oOydYaroniuiics JEeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHLIMH: B XOZ€ KOHTPOJIHBIX MEpOIPHUITUI
JIOITyCKAIOTCA OLIMOKM, MPOSIBIAETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUI, yMEHUH, HaBBIKOB,
00yYaromuncsl HUCTBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHMSIMU H
YMEHUSIMU IIPU UX NIEPEHOCE Ha HOBBIE CUTYAllUU;




— Ha OIICHKY «HEYJAOBJETBOPUTEIbHO» (2 Oamna) — oOydaroImMiAics AEMOHCTPUPYET
3Hanusi He Oonee 20% TEOPETHYECKOro Marepuana, JOIMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOYKET MOKa3aTh HHTEIUICKTyalIbHbIC HABBIKM PEIICHUS TPOCTHIX 3a7a4;

— Ha OLCHKY «HeYyI0BJIeTBOPUTENbHO» (1 Oamr) — oOyvaromuiicss He MOXKET MOKa3aThb
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUs HH(POpPMAIMK, HE MOXKET I10Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a4aY.



