MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

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

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

MOIAE/THUPOBAHHUE ITPOLHECCOB H OBBEKTOB BMETA/UIYPI'HH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metannyprus

HanpasnenHnocts (mpoduiib/crienianu3anys) nporpaMmbl
Mertannyprust 4epHbIX METANIOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 4
Cemectp 7

Maruauroropck

2024 ron



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Meramnyprus (npruka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

PaGouyas mporpamMma paccMOTpeHa U 0J00peHa Ha 3aceanuy Kadeapbl MeTamnypruu u
XHMHYECKHX TEXHONOTHH /

09.01.2024, npoTokoi Ne 4 oo,

3aB. kadenpoit =y A.C. XapueHKo

PaGouas mporpamma ogoOpena metoauueckoi komuccueir UMMuM

20.02.2024 r. mpotoxon Ne 4 //&/)
Ipencenarens [/ 7 ~~ A.C. CaBuHOB

(f’ﬁ
npodeccop kabeapst MuXT, 1-p TexH. HayK A A.M. CrosipoB

/ /

PaGoyvas nporpamMma cocraBiieHa: : f
g

Penensenr:
noueHt kadeapst JITuM, kaua. TexH. Hayk __ /. * O.C. MomnoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
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 peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUECKHX TEXHOIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoeHus AucuuiinHbl  «MoJenupoBaHUe TMPOLECCOB U  OOBEKTOB B
METALTYPTHHY SIBISIOTCS (OPMHUpPOBaHUE Yy OOYYArOMIMXCS MPEICTABICHHA W HABBIKOB IIO
pa3paboTke MaTeMaTH4YeCKHMX MoJielel MeTaJTyprUYecKuX arperartoB M TEXHOJIOTMYECKUX
IIPOLIECCOB METAJLIIYPIUUECKOT0 IPOU3BOJICTBA.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucrunauHa MoaenupoBaHHEe TMPOIECCOB M OOBEKTOB B METAUIYPTHH BXOJIUT B
00s13aTeNbHYIO YacTh y4eOHOT0 TJIaHa 00pa30BaTEIBHOMN MPOTPAMMEL.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3Y/IbTAaTE H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

OCHOBBI METAJTYPTrUYECKOTO TPOU3BOJICTBA

AHanu3 4nucioBoi nHGopMaru

HNudopmarrka 1 nHGOPMAIIMOHHBIE TEXHOJIOTHH

dusnueckas XUMHUS

MaremaTuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padbora

[ToaroroBka k caaue v cjadya rocy1apCTBEHHOTO SK3aMEHa

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu s

B pesynbpTare ocBoeHUS IUCHUILUIMHBI (MoOaynsi) «MoaenupoBaHHe TPOIECCOB H
00BEKTOB B METAJUTYPTrUM» 00ydatOIIUICS TOJIKEH 001a1aTh CIEAYIOIIUMU KOMITETEHIIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-1 CrnocobeH pemaTh 3agauydl NpOPecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTUPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYUYHbIE M OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT €cTeCTBEHHOHAyYHBIE 3aKOHBI M IPUHLMIBI NIPU PELICHUN
MIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemaer cranmapTHele mpodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 [IpuMeHsieT MeTOAbl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaiau3a I
peLIEeHNs 3a/1a4 TEOPETUUYECKOI0 M MPUKJIATHOTO XapaKTepa

OIIK-5 CnocoOeH pemaTrb Hay4HO-MCCIEIOBATENbCKHE 337aydl IPH  OCYIIECTBICHUH
npoecCHOHANBbHOM  AESTETbHOCTH C IPUMEHEHHEM COBPEMEHHBIX HH(GOPMalMOHHBIX
TEXHOJIOTMI U IPUKJIAIHBIX allllapaTHO-IIPOrPAMMHBIX CPEJICTB

OIIK-5.1 [Mpumensier  MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTHH IS
MoucKka, 0OpabOTKH, aHalM3a W TMPEACTaBICHUS HAyYHO-TEXHHUECKOU
HHGbOPMAIIUH

OIIK-5.2 Omnpenensier nepeyeHb PECYpCcoB U ammapaTHO-IPOrPaMMHOTO 00ecTiedeHUs
JIUISE KICTTOJIH30BaHus B PO ECCHOHATILHOM JIEITENEHOCTH




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHAs — /2 aKaJl. 9acoB;
— BHeaynutopHas — 4,1 aka. yacos;

— caMocCToOsTeNbHAs paboTa — 32,2 akaJl. 4acoB;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

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

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
o | xourakTHAS pabota E QE dopma TEKyIIEro
Pasyen/ Tema % (B akaj. yacax) E > Bun 5 KOHTPOJISI Kon
[ — : ) g CaMOCTOSITEIbHOM | yCIieBaeMOCTH I/IV KOMITETEHIIHH
@) g £ padoThI MIPOMEKYTOUHOH
Tlex. mab. | mpaxr. zZ aTTeCTaluu
3aH. 3aH. | O &
1. Pasnen 1. ITousartue
MaTeMaTHYECKOH MOJIEIIH
H3yuenue
1.1 ITousrtue TeopezuquKoro OIIK-1.1,
MaTEeMaTHYEeCKOH MOJICIIH, JIEKIITUOHHOTO . OIIK-1.2,
7 6 8 8 YcTHBIi onpoc OIIK-1.3,
0O0IIIHMe MTPUHITUITBI U ATAIIBI MaTepuaa u OIK-5.1
€€ MOCTPOCHHUS HUHTEPHET- OITK-5.2
HUCTOYHUKOB
Hroro no pazaeny 6 8 8
2. Pazgen 2. BelunciauTelIbHBIN
SKCHEPUMEHT U aJIeKBaTHOCTh
MoJielen
2.1 Crarnueckrue MOJIEIN B OIIK-1.1,
TToaroroBka k 3amura
METAILLYPTHH. TIEeKITUOHHBIM U nmabopatopHOit OIK-1.2,
Ocobentoctn ! 8 8 5 n1abopaTopHBIM paboThI; YCTHBIN OIIK-1.3,
JMHAMHAYECKOTO SAHSTHIM on’poc OIIK-5.1,
MOJIETTPOBaHUS B OIIK-5.2
Wroro no pazneny 8 8 5
3. Pasgen 3. [IIpumenenue
YHCIIEHHBIX METOO0B init's
aHaJiM3a M pacyera MpoIeccoB
3.1 UYwucneHHble METOMIBI OIK-1.1,
IUIs  aHaluM3a M pacuera IToaroroBka K 3amura 5 OIK-1.2
MPOLECCOB, MpoTeKaoumX| - 8 8 10 JICKIIMOHHEBIM U naboparopHon Ol'IK-l.3l
Opd  TPOU3BOJACTBE | J1a00paTOPHBIM paboThI; YCTHBIN OIIK-5 1‘
00paboTKke METAUIOB H 3aHATHIM orpoc Ol'IK-S' 2‘
CIIJIaBOB
Wroro no pazaeny 8 8 10
4. Paznen 4. MeToasl pemieHus
COMNPSHKEHHBIX 337134
. TloaroroBka k 3amnuTa OIK-1.1,
4.1 Mogens Tuna «4epHbIi JIEKIMOHHBIM 1 aBopaTopHoH OIIK-1.2,
SIITUK. HNuuamuueckue| 7 8 8 6 aGopaTopHBIM paBoTEL; yoTHEI OIIK-1.3,
MOJCIH. ’ OIIK-5.1,
3aHATHAM orpoc OIIK-5.2
Uroro no pazaeny 8 8 6

5. Paznen 5. IlocraHoBKka U myTH
pelieHus OINTUMHU3AI[HOHHBIX
3a7a4




OIIK-1.1,

51 Moems sennonmmen | sasoparopron | 012

PacTpe/ICIICHHAIMH 6 4 3.2 na6I; aTOPHBIM a60T1121’ fTHBIf/i OIIK-1.3,

napamMeTpamu parop p Y OIIK-5.1,
3aHITHUSIM orpoc OIIK-5.2

HUroro no pazaeny 6 4 3,2

HWroro 3a cemectp 36 36 32,2 9K3aMeH

Hroro no aucumruinye 36 36 32,2 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst  peanu3anuM  TPEAYCMOTPEHHBIX  BUJOB  Y4eOHOW pabOThI B KadecTBE
o0pa3oBaTeNbHBIX W HMH(QOPMAIMOHHBIX TEXHOJOTUH B  TPENOJAaBAHUU  JUCIUILTUHBI
«MojenupoBaHue MPOIECCOB M OOBEKTOB B METAJUTYPTHHM» HCIOJIB3YIOTCS TPaJAWIIMOHHAS H
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHAS TEXHOJIOTHH.

Jlexuuu MPOXOJAT KaK B TPaIWIMOHHON WHGOpManroHHOW (opme, Tak U B dopme
JIEKUMI-BU3Yyalu3aluid C UCIOJIb30BAHUEM IIPE3CHTALIMI B BUJE BUICOMATEPUATIOB.

Ha mnpakTuyeckux 3aHSATHUSIX C HCMIOJb30BAHHEM TMEPCOHAIBHBIX KOMITBIOTEPOB
BBITIOJIHAIOTCA HMHAUBUIYAJIbHbIE 3aJaHUs [0 H3y4aeMOMYy pasfeny JIUCUUIUIMHBL [Ipu
MIPOBEJICHUM 3aHATHH MCIOJB3yeTCS METOJ KOHTEKCTHOTO OOy4YeHHs, KOTOPBIA TO3BOJISIET
YCBOUTH MaTEpHaJl IyTeM BBISBICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM H €T0 IPUMEHEHHUEM.
Pe3ynbTaThl  BBINOJHEHHBIX 3aJaHUM  3alMINAIOTCA MW IOJBEPraloTCsi KOJJICKTUBHOMY
00CVKIIEHHIO C BBISIBIIEHHEM U aHAIIM30M IIDOOJIEMHBIX CUTVAIIHIA.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Jleymmn, U. O. MojenupoBaH#e MPoIeccoB U 00bEKTOB B METAJUTYPTUH © Y4eOHUK /
N.O. Jleymun. - M. : ®opym : HUL] UHOPA-M, 2019. - 208 c. - (Beicmee oOpazoBaHue:
baka-maBpmar). - ISBN 978-5-16-101315-1. - Tekcr : oanektponnsii. - URL:
https://new.znanium.com/catalog/product/1012428

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Kyuepse, b. B. MogenupoBanue mnporeccoB U OOBEKTOB B METAIIypruu.
MozenupoBaHie ¥ ONTHMHU3AIMS MPOLIECCOB JHCTOBOM MpOKaTku : ydeOHoe mocodue / b. B.
KyuepsieB, B. b. Kpaxt, II. }O. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Tekcr :
snexkTpoHHbii  // JlaHb : JNEKTPOHHO-OMOMoTewHass ~ cucrema. —  URL:
https://e.lanbook.com/book/116998

2. Kyuepses, b. B. MogenupoBanue mporeccoB # 00beKTOB B METALTYPTUH | y4eOHOE
nocobue / b. B. Kyuepsie, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — Yacts 1
: MogenmupoBanne W onTHUMH3aIUs TexHoormdeckux cucteM — 2004. — 62 ¢. — Tekcer :
anekTpoHHblt /[ JlaHb : JJIEKTPOHHO-OMOimoreynass  cucrema. —  URL:
https://e.lanbook.com/book/116999

3. bekapesuu, A. A. UHpopmManimoHHbIE TEXHOJIOTUU U aBTOMATH3AIUs B METAJTYPrHUH !
yueOHoe mocodue / A. A. bekapesuy, 0. /1. Mutkesuu. — Mocksa : MUCHUC, 2012. — 71 ¢c. —
Tekcr : omextponnwii /[ Jlanb © 2nekTpoHHO-OMOHMoTewHass cucrema. — URL:
https://e.lanbook.com/book/116712

4. CromnsipoB, A. M. TexHonoruyeckue pacdeThl 10 HENPEPhIBHON pPa3IUBKE CTAIU !
yuebHoe nmocooue / A. M. Cromspos, B. H. Cenuanos ; MI'TY. - [2-e u3., HOATOT. 10 TeY. U3,
2011 r.]. - Maruauroropck : MI'TY, 2015. - 1 anektpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true = (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekct
ANIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

B) MeTonuyeckue ykazaHus:
1. CronsipoB A.M., bynanos b.A. MaTemaTudeckoe MOJeIMpOBaHNE ABYX (paKTOpHOU


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

3aBHCUMOCTH JUIMHBI JYHKH JKUAKOTO MeTajula B CIsI00BOM HENpEephIBHOJIUTONW 3aroTOBKE:
Metoanyeckue yka3zaHus K Ja00paTOpHOil paboTe 1o AucuuIuinHe «MoaeaupoBaHue IPOLECCOB
¥ 00BEKTOB B METAJUTYpTUm» Jisi cTyAeHToB cnennanbHoctu 150101. Marauroropck: 'OY BIIO
«MI'TY»,2012. 8 c.

2. CemuBanoB B.H., CromsipoB A.M. OmnpeneneHue TEXHOJIOTHYECKUX I1apaMeTPOB
pasnuBKH ctanu Ha cisi6oBoid MHJI3. Marautoropck: 'OY BITO «MI'TVY», 2010. 20 c.

3. CemuBanoB B.H., CromsipoB A.M. OmnpeneneHue TEXHOJIOTHYECKUX I1apaMeTPOB
pasnuBKH ctanu Ha coproBoit MHJI3. Marautoropck: 'OY BITO «MI'TVY», 2010. 22 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieueHue

Haumenopanwue I10 Ne norosopa CpoK aeHCTBHS JTUIICH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

T7Zip cB000HO pacnpocTtpansemoe [10 0OecCpoYHO

FAR Manager cB000THO pacnpoctpansemoe [10 OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HazBsanue kypca CchbllIKa
DnekTpoHHas 0a3a nepuoanveckux u3maanuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HaI_[I/IOHaJ'H)HaSI I/IHq)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘leCKaSI URL:

cucrema — Poccniickuii MHAEKC Hay4HOTO LIUTHPOBAHUS PRT . .
(PUHLI) https://elibrary.ru/project_risc.asp
IMTouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/
®denepanbHOE FOCYAapCTBEHHOE OroKETHOE

yapexaenne «DenepanbHblii HHCTUTYT npombimuiennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTHY

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



1. Yuebnas ayautopus Ui IPOBEJCHUS 3aHIATUH JICKIIMOHHOTO TUIIA OCHAIIIEHA:

- TEXHHUYECKMMHU CPEICTBAMU OOYYEHUs, CIYKAIIUMH Ui HPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayAUuTOPHS JUIS IPOBEICHUS IPAKTUIECKUX 3aHATHA:

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

- CTIeMAIN3UPOBAHHON MEOETIBIO.

3. YueOHas ayauTopHst Ui TPYNIOBBIX U MHIUBUIAYAIbHBIX KOHCYJIbTAIUH, TEKYILETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()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. Tlomemenune pansi XpaHeHHss W TNPO(UIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000py/IOBaHUS OCHAILICHO:

- CTIENMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH JJIsl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTaMH JUIs pEMOHTA y4eOHOTr0 000pyI0BaHuUS;

- mkadamu I XpaHeHus yueOHO-METOMYECKON TOKYMEHTAIUY U MaTEPUAIOB.

IIpunoxenne 1

6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATeIbHOI padoThl 00y4ar0IMXCS

ITo qucunmnnune «MoaenupoBaHe IPOLECCOB U O0BEKTOB B METAILITYPTUN»
NpeIyCMOTPEHA ayAUTOPHAs U BHEAYJAUTOPHAS CAaMOCTOsITeIbHAs paboTa 00yJaromuxcs.



AynuropHas caMOCTOsITeNIbHAs paboTa CTy/I€HTOB MPEIoaraeT BoIMOIHEHHE 1a00paTOPHBIX
pabot. JlaboparopHbie pabOThI 110 MHAWBHIYaTLHOMY 3aJaHHUIO BBITOJHSIOTCS HA KOMITBIOTEPE B
ANEKTPOHHBIX Tabumnax «Excel». [lpumep TemaTuku 3aganuil 1is J1aOOpaTOPHBIX PadOT
IIPUBEJIEH B CIIEIYIOIIEM pa3zeiie paboueil mporpaMMsl. Y CENIHas 3alliuTa pe3yJIbTaToB
nabopaTopHOil paboTHI sIBIIsIETCS 00A3aTENBHOM IS J0MyCKa K SK3aMeHy.

Bueaynuropnas camocrosiTesnibHas paboTa 00y4aromuxcsi OCYIIECTBIISETCS B BUJIE
M3YYEHHUS JTUTepaTyphl [0 COOTBETCTBYIOIIEMY pa3zeny ¢ mpopaboTKoi MaTepuara.

JlabGoparopHblie padoThI 10 AMCHUILINHE:

1. MaTemaTH4yeckoe MOJICTUPOBAHUE MIPOLIECCa BOCCTAHOBIICHUSI KOHBEPTEPHOTO IILIAKA.
2. MaTteMaTH4ecKoe MOJICITUPOBAHUE MTPOLIECCa BAKYYMHOTO PACKUCIICHHUSI METaJLIa.

3. Maremaruyeckoe MOJAEIMPOBAHUE IPOLECCa UCTEYEHUs AYyThbi U3 BEpXHEH KHUCIOPOJHOMN
(GypMBbl B KOHBEpPTEDE.
4.MatemMaTu4eckoe MOJIeIMPOBAHUE MPOLIecca OKUCIIEHHUS MapraHiia B
KHCJIOPOJHO-KOHBEPTEPHOI! II1aBKE.
5. Marematndeckoe MOAEIUpOBaHKE Ipoliecca GOpMUPOBAHUS MAKPOCTPYKTYpPhI
HEIPEPBHIBHOIUTON 3arOTOBKHU.

I[IpumMepHBIe BONPOCHI 1JIs1 YCTHOT'O ONpPoca:
1. Yto Ha3bIBAETCA MOIEIBIO?

2. KakoBbl 0COOEHHOCTH MaTeMaTHYECKOM MO IeIn?

3. Kakue ObIBarOT MaTeMaTudecKue Moeu (TI0 IeJId CO3IaHMsI, 110 MPUHITUITY TOCTPOCHUS)?
4. B uem cyurHocTh (hOpMaIn30BaHHOTO MOAX0/1a TIPU MOCTPOCHUN MaTEMAaTHYECKOI
MoOJIeIIH?

5. Yto Takoe MOJIENb TUTIA «UE€PHBIH SIITUK»?

6. B ueM 0COOCHHOCTE CTaTUYECKUX MOJCICH?

7. Kakne 0COOSHHOCTY UMEIOT JUHAMUYECKHE MOJICIIH?

8. B uem cymHoCTh COAEPKATEIBHOrO MOAX0AA TP NOCTPOCHUN MaTeMaTHYECKOW MOJEn?
9. KakoBa cylnHOCTh CTaTUYECKUX MOJIENEH B METAILTyprun?

10. KakoBbI 0COOEHHOCTH TUHAMUYECKOT'O MOJICIIMPOBAHUS B METAJLTYPrUuu?
11. B yeM 0coGeHHOCTH MOJIETIeH ¢ pacTpee]ICHHBIME MTapaMeTpaMu?

12. Tlouemy napaMeTpsl MOJIETN MOTYT ObITh pacHpe/leIeHHBIMU?

13. KakoBa 0cOOEHHOCTh UMUTAIIMOHHBIX MOJIENIEIH?

14. B yem CyIIHOCTh pa3IWYHbIX YHCICHHBIX METO/IOB?
15. YeM oTnHMuarOTCs pa3iMyuHbIe METOJIbI ONITUMHU3ALUN?



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3yibTaThl 00yUSHHUS

O1neHOYHBIC CPEACTBA

OIIK-1: CnocoOen pemiarth 3aaauu npode

CCHOHAIILHOM ACATCIIbHOCTH, IIPUMCHAA MCTOAbI

MOJIEJIMPOBAHUS, MATEMAaTHYECKOT0 aHAIN3a, €CTECTBEHHOHAYYHbIE U 0OIEMH)KEHEPHbIE 3HAHUS
OIIK-1.1 Hcnonb3yer KoHTposibHBIE BOPOCH! )11 TPOBEAEHUS TEKYIIETO
€CTECTBEHHOHAYYHbIE KOHTPOJI U UTOTOBOM
3aKOHBI U IPUHITUTIBI aTTecTanuu B opMe IK3aMeHa
IIPU pELIEHUU UYTto Ha3bIBaeTCs MOJEIBIO?
MPaKTUYECKUX 3a/1a4 KakoBbI 0cOOEHHOCTH MaTeMaTHUYeCKON MOZEITH?
Kakwue ObIBaroT MaTreMaTuyeckue Mojenu (1o 1enu
CO3/aHMUsI, 110 MPUHIIMUITY IOCTPOEHUs)?
B 4yem cymHoCTh opMann30BaHHOTO MOIX0/a IPU
MOCTPOEHUH MaTEMAaTHYECKON
mMoaenu?
OIIK-1.2 Pemaer crannaptHbie TemaTuka NpakTUYECKUX 3aHATUN 110
npodeccuoHanbHbIe MaTeMaTUYECKOMY MOJIETUPOBAHUIO
3a/1a4u C IPUMEHEHUEM METaJIyprUU€CKHUX MPOIIECCOB
001IEeNHKEHEPHBIX Maremaruueckoe MO/IETTUPOBaHUE npotecca
3HaAHUHN BOCCTAaHOBJIEHUS! KOHBEPTEPHOTO IIJIAKA.
Maremartuueckoe MO/IETTUPOBaHNE npotecca
BAKYYMHOI'O PaCKHUCIICHUs METaJla.
OIlK-1.3 [Tpumensier MeTo bl Tema 3aHsTHA:

MOJCINPOBAHUA U
MaATEMaTHYICCKOI'O
aHaJIn3a OJisd pCluCHUs
3aaa4 TCOPECTUICCKOTO U
MNPUKIAAHOI0 XapaKTepa

MareMaruueckoe MOJEIMPOBAHME IIpoliecca
BaKyyMHOI'O packuciieHus: merauia. CMoieaupoBaTh
3aBUCUMOCTh COJIEP>KaHUSI pACTBOPEHHOTO B METaJlIe
KHCIIOpOJla OT JaBJIeHHs B  Ta3oBod  (ase
MUPKYISIUOHHOTO BaKyymaropa © COJIEpKaHUs
yriepojia B MeTajie mpu oOpaboTKe CTald MapKu
08I0.

Heobxomumblie 111 pacdyeToB JIaHHBIE BBIOMPAIOTCS
CaMOCTOSITEIIbHO.

PexoMennyemas nurteparypa:
1. burees A.M., burees B.A. Meramnyprus craiu.
Teopuss W  TEXHOJOTWUS  TUTABKH  CTaJlH.
Marnauroropck: MI'TVY, 2000. — 544 c.
2. Konecnukos FO.A., bynanos b.A., CromsipoB A.M.

Meramtyprudeckue TEXHOJIOTUU B
BBICOKOITPOU3BOAUTCIIBHOM KOHBEPTCPHOM nexe:
yuebHoe mocobue. — Maraurtoropck: UW3a-Bo

MarnuToropck. roc. TexH. yH-ta uMm. .M. Hocosa,
2015. - 379c.

OIIK-5: CriocoOeH pemnath HayYHO-UCCIIeIOBATENIbCKIE 3a/1a4H IPU OCYIIIECTBICHUH
poeCCHOHAIBHON JESATEIHPHOCTH ¢ TPUMEHEHNEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI M MPUKIIAJIHBIX alapaTHO-IPOrPAMMHBIX CPEJICTB




OIIK-5.1 | TIpumensieT KonTposibHbIE BOMPOCHI 1151 TPOBEAEHUS

WH(OPMAIIMOHHO-KOMMYHUKAIIHOHHBIC TEKYILEro KOHTPOJISI U UTOTOBOU

TEXHOJIOTHH /IS IOMCKa, 00paboTKH, arrecranuu B GopMe 3K3aMeHa

aHaJIn3a U MPEACTABICHUS UTto Takoe MOJEIb TUIIA «UEPHBIN SITUK»?

Hay4YHO-TEXHUYECKON HH(POpMAIIH B uem 0coO€HHOCTh CTaTUYECKUX MOACIICH?
Kakue ocoOeHHOCTH UMEIOT TMHAMUYECKUE
Mojenu’?

B uem CYHIHOCTb COACPIKATCIIBHOI O NoaAxoaa
ITpHU IMOCTPOCHUU MaTeMaTH4eCKOM MOI[CJ'II/I?

OIIK-5.2 TeMatunka NpakTUYECKUX 3aHATUHN 10
MaTeMaTUYeCKOMY MOJICIUPOBAHUIO
METAJTyprUYeCKUX MPOLIECCOB
MaremaTtnueckoe MOJEINPOBaHUE Ipoliecca

Omnpenensier nepeueHsb pecypcoB U UCTEUCHUS IyThsl U3 BEPXHEH KHUCIOPOIAHON
anmapaTHO-IIPOTPaMMHOTO (dbypMBI B KOHBEpTEDE.

oOecrieueHus I UCIIOJIb30BAHUS B MatemaTtrueckoe MOJEIUPOBAHUE MpoIiecca
po(hecCHOHATIBHON e TEIbHOCTH OKHUCJICHUS Maprasiia B

KHCJIOPOIHO-KOHBEPTEPHOM IJIABKE.
MareMaTtrueckoe MOAECIMPOBAHKE MpoLEcca
(dbopmupoBaHus MaKpOCTPYKTYPBI
HENPEPBIBHOIMTON 3arOTOBKHU.

0) ITopsiok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAIINU, MOKA3aTe/IM U KPUTePHH
OlleHUBAHMS:

[TpomerxyTouHas aTTecTalys 1Mo AUCIUIUTNHE «MoaeIrpoBaHne MPOIECCOB H 0OHEKTOB B
METaJUTyprun» BKJIIOYAET TEOPETUYECKHE BONIPOCHI, TTO3BOJISIFOIME OLEHUTh YPOBEHb YCBOECHUS
00yJaromuMucs 3HaHUH, ¥ IPAKTUIECKHE 33JaHNUS, BRISIBISIFOIINE CTENICHb COPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TpoBOIUTCA B (hopMe IK3aMeHa.

DK3aMeH 10 JaHHOW JUCUUIUIMHE MTPOBOINUTCS B YCTHOU (hopMe 10 SK3aMEeHAITMOHHBIM
OuseraM, KaXIbli U3 KOTOPBIX BKJIIOYACT JIBAa TEOPETHUECKUX Bompoca. [Ipu orieHke 3HaHUi Ha
9K3aMeHe 0053aTeIbHO YUUTHIBACTCS OIICHKA, IOJTYYCHHAsT 00y4YaroIUMCs paHee MPH 3alluTe
WH/IMBUYaJIbHOM 1a00paTopHOil paboThI M0 MaTEMAaTHYECKOMY MOJIETUPOBAHUIO KOHKPETHOTO
TEXHOJIOTHYECKOT0 IIpolecca.

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4aroUuiics IeMOHCTPUPYET BICOKUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HaHUE
y4eOHOTO MaTepraa, CBOOOHO BBITOTHSIET MPAKTUIECKHE 3aaHUs, CBOOOIHO ONEpUPYET
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIIEHHOHN CIIOXKHOCTH;

— Ha OLIEHKY «Xopo1o» (4 6anna) — o0yyaronuiicst 1eMOHCTPUPYET CPEAHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETECHIIUN: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPYJHCHHUS IPU aHATUTHIECKUX OTIEPAINsX, IepeHOCce
3HAHUH U yMEHUIl Ha HOBbIE, HECTAHIAPTHbIE CUTYAIUH;

— Ha OIICHKY «Y/0BJIETBOPHUTENbHO» (3 Oaya) — 00yJaronuiics 1IeMOHCTPUPYET
MOPOTOBBI YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIUI: B X0J1€ KOHTPOJIBHBIX MEPOIIPUITUI
JIOITYCKAFOTCSI OIMTMOKH, TIPOSIBIIIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHUH, HABBIKOB,
00y4aroImuicst UCIIBITHIBAET 3HAUUTENIbHBIE 3aTPYIHEHH [IPH ONIEPUPOBAHNY 3HAHUSAMU U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CHTYAIINH;

— Ha OLICHKY «HEYA0BJIETBOPUTEIbHO» (2 Oaiia) — 00y4aromuiics: IEMOHCTPUPYET
3HaHuA He 6onee 20% TeopeTH4ecKoro MaTepurania, JOIMyCKaeT CylIeCTBeHHbIE OLINOKH, He
MOYKET MTOKa3aTh WHTEIUIEKTyaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OIICHKY «HEeYI0BJIeTBOPUTEIbHO» (1 6amT) — o0ydJarommiicss He MOXKET MTOKa3aTh
3HaHUS Ha YPOBHE BOCIIPOU3BEACHHS U 00bACHEHHS HH(POPMAIIUU, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHHS MPOCTHIX 3a/au.




