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)

MOIAE/THUPOBAHHUE ITPOLHECCOB H OB BEKTOB BMETA/U1YPI'HH

Hanpasnenue noaroToBku (CreuuagbHOCTD)
22.03.02 Metannyprus

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
YrpasiieHre METaUTyPrHIeCKIUMHE TTPEITPUATHSIMEA U TEXHOJIOTHISCKHUMH TIPOIICCCAMU

VYpoBeHs BriciIero o0pa3oBaHus - 0akajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanooOpaboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 4
Cemectp 7

Maruauroropck
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Pabouas nmporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBJIeHHIO
noarotoBku 22.03.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

PaGouas mporpamma paccMoTpeHa U 0100peHa Ha 3acenanuu kadbennsl Meramtypruu u
XUMHYECKUX TEXHOJIOTHIt Ve g

08.02.2023, mporokoin Ne 5 d ™
3aB. kadempoit = A.C. XapueHko

/)

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

: S /
pencenarens (&<~ ~~_A.C. CaBuHOB

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

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
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMUYECKIX TeXHOJIOTUN

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 METauTypriud U XAMHUYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kapeapbl MeTaluTyprui ¥ XUMHUYECKUX TEXHOJIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Hensimu  ocBoeHus aucuuiinHbl «MoJenupoBaHue TMpoOLEcCOB U OOBEKTOB B
METALTYPTHHY SIBISIOTCS (OPMHUpPOBaHUE Yy OOYYArOMIMXCS MPEICTaBICHHA W HABBIKOB IIO
pa3paboTke MaTeMaTH4YeCKHMX MoJielel MeTaJTyprUYecKuX arperaroB M TEXHOJIOTMYECKUX
IIPOLIECCOB METAJLIIYPIUUECKOT0 IPOU3BOJICTBA.

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

HucuuiuinHa MojenupoBaHiue HpOLECCOB U OOBEKTOB B METAIypruu BXOIUT B
00513aTeNIbYI0 4acTh YU€OHOT0 IIaHa 00pa30BaTENbHON MPOTrPAMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

OCHOBBI METAJLITypPrU4E€CKOI0 IPOU3BOICTBA

AHanu3 4nucioBoi nHGopMaru

WNudopmarrka 1 MHGOPMALIMOHHBIE TEXHOJIOTUU

dusnueckas XuMus

Maremaruka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUSHUS TUCIUTLTIH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padoTa

ITonroToBka K cjaue u caaya rocyapcTBEHHOT0 IK3aMeHa

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00y4eHust

B pesynbpTare ocBoeHUS IUCHUILUIMHBI (MOaynsi) «MozaenupoBaHHe TPOIECCOB H
00BEKTOB B METAJUTYPIrUn» 00y4aroIUics T0JIKEH 001a1aTh CIEAYIOIUMU KOMIIETEHIUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-1 CrnocobeH pemaTh 3agauyd NpOPecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTUPOBAHUS, MATEMAaTHUECKOI0 aHaJIN3a, €CTECTBEHHOHAYUYHbIE U OOLIEMH)KEHEPHbIE 3HAHUS

OIIK-1.1 Hcnonp3yeT €cTeCTBEHHOHAYYHBIE 3aKOHBI M IMPHUHLMIBI NIPU PEIICHUN
MIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemaer cranmaptHele mpodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)XEHEPHbIX 3HAHUH

OIIK-1.3 [IpuMeHssieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaiau3a I
pELIEHNS 3a/1a4 TEOPETUUYECKOr0 M MPUKJIAJHOTO XapaKTepa

OIIK-5 Cnoco0OeH pemaTb Hay4HO-MCCIEIOBATENbCKHE 3aJaydl IPH  OCYLIECTBICHUH
npoecCHOHANBHOM  AESITETbHOCTH C IPUMEHEHHEM COBPEMEHHBIX HH(GOPMaIlMOHHBIX
TEXHOJIOTMI U IPUKJIAIHBIX allllapaTHO-IIPOrPaMMHBIX CPEJICTB

OIIK-5.1 [Mpumensier  WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTHH IS
MoucKa, OOpabOTKH, aHalM3a W TMPEACTaBICHUS HAyYHO-TEXHHUECKOU
HHGbOPMAIIUH

OIIK-5.2 Omnpenensier mepeyeHb PECYpCcoOB U ammapaTHO-MPOrPaMMHOTO 00ecTieYeHMs
JUUISE KICTTOJIH30BaHus B PO ECCHOHATILHOM JIEITENHHOCTH




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 aKaJ. 9acoB;
— BHeaynutopHas — 4,1 aka. yacos;

— caMoCTosTeNbHAs 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 TeKyIIEero
Pasyen/ Tema % (B akaj. yacax) E > Bun 5 KOHTPOJISI Kon
[ — : ) g CaMOCTOSITEIIbHOM | yCIIeBaeMOCTH I/IV KOMITETEHIIHH
@) g £ padoThI MIPOMEKYTOUHOM
Tlex. mab. | mpaxr. zZ aTTeCTaluu
3aH. 3aH. | O &
1. Pasnen 1. ITonsatue
MaTeMaTHYECKOH MOJIEIIH
H3yuenue
1.1 ITousrtue TeopezuquKoro OIIK-1.1,
MaTeMaTHYeCKOH MOJEIH, JIEKIITHOHHOTO . OIIK-1.2,
7 6 12 4 VYerHBIH onpoc OIIK-1.3,
0O0IIIMe MTPUHITUITBI U STAIIbI MaTepuaa u OIK-5.1
€€ MOCTPOCHHUS HUHTEPHET- OIK-5.2
HUCTOYHUKOB
Wroro no pazneny 6 12 4
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 6 12 n1abopaTopHBIM paboThI; YCTHBIN OIIK-1.3,
JMHAMHAYECKOTO SAHSTHIM OH’pOC OIIK-5.1,
MOJIETTPOBaHUS B OIIK-5.2
HWroro no pazneny 8 6 12
3. Pasgen 3. [IIpumenenue
YUCIIEHHBIX METOO0B init's
aHaJiM3a M pacyera MpoIeccoB
3.1 UYwucneHHble METOMIBI OMK-1.1,
IUIs  aHaluM3a M pacuera IToaroroBka K 3amura 5 OIK-1.2
MPOLECCOB, MpoTeKaoumX| - 8 6 8 JICKIIMOHHEBIM U naboparopHon Ol'[K-l.B’
Opd  TPOU3BOJACTBE | J1a00paTOPHBIM paboThI; YCTHBIN OIIK-5 1’
00paboTKke METAUIOB H 3aHATHIM orpoc Ol'IK-S. 2’
CIIJIaBOB
Wroro no pazaeny 8 6 8
4. Paznen 4. MeToasl pemieHus
COTIPSDKEHHBIX 3a/1a4
. TloaroroBka k 3amuTa OIIK-1.1,
4.1 Mopenp THIa «IePHBIA JIEKIMOHHBIM 1 1aBopaTopHoH OIIK-1.2,
SIIITUK . Nuuamuueckue| 7 8 8 7 1a60paTOpHbIM paBoTHI; YCTHBIA OIIK-1.3,
MOJCIH. ’ OIIK-5.1,
3aHATUAM orpoc OIIK-5.2
Uroro no pazaeny 8 8 7

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




OIIK-1.1,

51 Moems sennonmen | sasoputoproi | OMKL2

PacTpe/ICIICHHAIMH 6 4 1.2 na6I; aTOPHBIM a60TE1' fTHBIf/i OIIK-1.3,

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

HUroro no pazaeny 6 4 1,2

HWroro 3a cemectp 36 36 32,2 9K3aMeH

Hroro no aucumruinye 36 36 32,2 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst  peanu3anuM  TIPEAYCMOTPEHHBIX  BUJOB  Y4eOHOW pabOThI B KadecTBE
o0pa3oBaTeNbHBIX W HMH(QOPMAIMOHHBIX TEXHOJOTUHA B  TPEMOJABAHUU  JUCIUILIUHBI
«MojenupoBaHue MPOIECCOB M OOBEKTOB B METAJUTYPTHHM» HCIOJIB3YIOTCS TPaJAWIIMOHHAS H
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHAS TEXHOJIOTHH.

Jlexuuu MPOXOIAT KaK B TPaIWIMOHHON WHGOpManuoHHOW (opme, Tak U B dopme
JIEKUMI-BU3Yyalu3aluid C UCIOJIb30BAHUEM IIPE3CHTALIMI B BUJE BUICOMATEPUAIOB.

Ha mnpakTuyeckux 3aHSATHUSIX C HCIOJb30BAHMEM MEPCOHAIBHBIX KOMITBIOTEPOB
BBINIOJIHAOTCA HMHAUBUIYAJIbHbIE 3aJaHUs [0 H3y4aeMOMYy pasfeny JIUCUUIUIMHBL [Ipu
MIPOBEICHUM 3aHATHUH MCIOJB3yeTCS METOJ KOHTEKCTHOTO OOy4YeHHs, KOTOPBIA TO3BOJISIET
YCBOUTH MaTepHUajl yTEM BbIABICHUS CBA3EH MEKy KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.
Pe3ynbTaThl  BBINOJHEHHBIX 3aJaHUM  3alMINAIOTCA MW IOJBEPraloTCsi KOJUJIEKTUBHOMY
00CVKIEHHIO C BBIABIIEHHEM M aHAIM30M IIDOOJIEMHBIX CUTVAIIHIA.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCS
[TpencraBneno B mpuioxeHun 1.

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

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Jleymmn, U. O. MojenupoBaH#e MPOIEecCcoB U 00HEKTOB B METAJUTYPTUH © Y4eOHUK /
N.O. Jleymun. - M. : ®opym : HUL[ UHOPA-M, 2019. - 208 c. - (Bricmee oOpazoBaHmue:
baka-maBpmar). - ISBN 978-5-16-101315-1. - Tekcr : oanekrtponnsidi. - URL:
https://new.znanium.com/catalog/product/1012428

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. KyuepseB, b. B. MogenupoBaHnue mnporeccoB M OOBEKTOB B METAIIypruu.
MozenupoBaHue ¥ ONTHMHU3AIMS MPOLECCOB JTHCTOBOM MpOKaTku : ydeOHoe mocodue / b. B.
KyuepsieB, B. b. Kpaxt, II. }O. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Texkcr :
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 u onTUMH3aUs TexHonormdeckux cuctemM — 2004. — 62 ¢. — Tekcer :
snektponnsli /[ JlaHb : JIEKTPOHHO-OuOimoreynas  cucrema. —  URL:
https://e.lanbook.com/book/116999

3. bekapesuu, A. A. UHpopmanimoHHbBIE TEXHOIOTUU U aBTOMATH3aIUsl B METAJTYPrHH
yueOHoe mocodue / A. A. bekapesuy, 0. /1. Mutkesuu. — Mocksa : MUCHUC, 2012. — 71 ¢c. —
Tekcr : onmextponnwii /[ Jlamb © dnekTpoHHO-OMOimMoTewHass cucrema. — URL:
https://e.lanbook.com/book/116712

4. CromnsipoB, A. M. TexHonoruyeckue pacyeThl MO0 HENPEPHIBHON pPa3IUBKE CTAIU !
yuebHoe nmocooue / A. M. Cromspos, B. H. Cenuanos ; MI'TVY. - [2-e u3., HOATOT. 10 T€Y. U3,
2011 r.]. - Maruauroropck : MI'TY, 2015. - 1 anektpoHn. ont. auck (CD-ROM). - 3ari. ¢ tutyi.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true =~ (mara ooOpamienus: 04.10.2019). - MakpooObekr. - Tekct
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

B) MeTonuyeckue ykazaHus:
1. CronsipoB A.M., bynanos b.A. MaTemaTudeckoe MOJeIMpOBaHNEe 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 MeTajyla B CIsI00BOM HENpephIBHOJIUTONW 3aroTOBKE:
Meroandeckue ykazanusl K 1abopaTopHOi paboTe mo guciuiuinae «MoaenupoBaHue MPOIeccoB
U 00BEK-TOB B METALTyprum» Uit cryneHToB crernuanbHocTd 150101. Marnutoropek: I'OY
BITIO «MI'TY», 2012. 8 c.

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

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

r) [IporpammHoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumenoBanue [10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo

Professional

T7Zip cB00OOHO pacnpocTtpansemoe [10 0OecCpoYHO

FAR Manager cB000THO pacnpoctpansemoe [10 OECCPOYHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HazBsanue kypca CchbllIKa
denepaibHOE roCy/IapCTBEHHOE OrODKETHOE
yupexaenne «DenepaibHbiii HHCTHTYT npoMbiiniennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH
WNudopmannonnas cucrema - EnvHoe OKHO JocTyna K
MH(pOPMAIMOHHBIM pecypcam

URL: http://window.edu.ru/

IMTouckoBas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

HannonaneHas MH(POPMALMOHHO-aHAIUTHYECKAs URL:

cucreMa — Poccniickuii MHAEKC Hay4HOTO LIUTHPOBAHUS h AT : .
ttps://elibrary.ru/project_risc.as

(PUHIT) p y.ru/proj p

DnekTpoHHas 0a3a meproauueckux u3manuii East View
Information Services, OO0 «MBHC»
9 MaTtepuajibHO-TeXHHYeCKoe ofecrevyeHne TUCIUTLTHHBI (MOTYJI51)

https://dlib.eastview.com/

MaTepI/IaJ'ILHO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHUIIIIMHBI BKJIFOYACT:


http://www1.fips.ru/
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.



Ipuioxkenne 1

6 YueOHO-MeTOHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI padoThl 00y4aroIMXCs

[To nucuurummae «MoJenupoBaHKe MPOIECCOB U OOBEKTOB B METAILTYPTHUN
IpeayCMOTPEHA ayAUTOpHAs U BHEAYJAUTOPHAS CAaMOCTOSsITEIbHAs paboTa 00yJaromuxcs.
AynuTopHas caMOCTOsITeNIbHAS paboTa CTYICHTOB MPE/IIOoaraeT BhIMOTHEHHE J1a00paTOPHBIX
pabot. JlaboparopHbie pabOThI 110 HHAWBHUYaTbHOMY 33JaHHIO BBITOJHSIOTCS Ha KOMITBIOTEPE B
ANEKTPOHHBIX Tabunax «Excel». [pumep TemaTuku 3aqaHuil 1ist J1abOpaTOPHBIX PadOT
NIPUBEJICH B CIICAYIONIEM pa3jierne padoyei mporpaMmbl. Y CIIeITHAs 3alUTa Pe3yIbTaTOB
1abopaTOpHOit pabOoTHI SIBIISIETCS 00s13aTENBHOM IS IOMyCKa K 9K3aMEHY.

BreaynutopHas camocTosiTenibHasi paboTa 00y4aroImuxcst OCYIIECTBIISIETCS B BHJIE
U3yUYEHHSI TUTEPATYPHI IO COOTBETCTBYIOIIEMY Pa3Jiely ¢ MPOopadOTKO# MaTepuraa.

JlaGopaTopHble padoThI N0 AUCHUILIIHHE:

1. MaTemaTtuueckoe MOAEIMPOBAHNE IIPOLIECCA BOCCTAHOBIICHUSI KOHBEPTEPHOTO LIUIAKA.
2. MaTtemaTuueckoe MOJEINPOBAHKE MTPOLIECcca BAKYYMHOI'O PACKUCIIEHUSI MeTallIa.

3. Maremaruyeckoe MOJAEIMPOBAHUE IpOLECCa UCTEUEHUs AYThbS U3 BEpXHEH KHUCIOPOJHOM
(GypMBbI B KOHBEpTEDE.
4.MatemMaTu4eckoe MOJIeJIMPOBAHUE MPOLIecca OKUCIIEHHUS MapraHiia B
KHCJIOPOJHO-KOHBEPTEPHOI! IIJIaBKE.
5. Marematndeckoe MOAEIMpOBaHKE Ipoliecca GOPMUPOBAHUS MAKPOCTPYKTYpPBI
HEIPEPBHIBHOIUTON 3arOTOBKHU.

IIpumMepHBIe BONPOCHI 1JIs1 YCTHOT'O ONPoca:
1. Yto Ha3eIBaETCA MOAEIBIO?

2. KakoBBI 0COOEHHOCTA MAaTEMATUUECKONH MOJEIIN?

3. Kakue ObIBatoT MaTeMaTudeckue Moenu (1o IeNId CO3AaHHUs, M0 MPUHIIUITY TOCTPOCHHUS)?
4. B uem cymrHoCcTh (hOpMaIn30BaHHOTO MOAX0/1a TIPU MOCTPOCHUN MAaTEMATHUECKOM
MoOJIeIIH?

5. Yto Takoe MOJIEeNb TUTIA «UE€PHBIH SIIUK»?

6. B ueM 0COOEHHOCTh CTATHUECKUX MOJICICH?

7. Kakne 0cOOEHHOCTH UMEIOT JUHAMUYCCKHE MOJICIIH?

8. B uem cymHoCTh COAEpKaTEIBHOrO MOIX0AA IPU IOCTPOCHUN MaTEMaTHYECKON MOJenu?
9. KakoBa cylnHOCTh CTaATUYECKUX MOJIENEH B METAILITyprun?

10. KakoBbI 0COOEHHOCTH TUHAMUYECKOTO MOJICIIMPOBAHUS B METAJLTYPrUuun?
11. B yeM 0coOeHHOCTE MOJIETIEH ¢ pacTpeeICHHBIMH TapaMeTpaMu?

12. Tloyemy mapaMeTpsl MOJIETH MOTYT OBITh pactpe/leICHHBIMU?

13. KakoBa 0COOEHHOCTh IMHTALIMOHHBIX MOJIENIEH?

14. B yem CyIHOCTh pa3iWYHbIX YHCICHHBIX METO/IOB?
15. YeM oTnMuarOTCs pa3iMyHbIe METOJIbI ONITUMHU3ALUN?



IIpunoxenne 2

7 OueHo4YHbIEe CpeaCTBA JJIS IPOBeIeHH s IPOMEKYTOYHOM aTTecTAlnu
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs

NMPOMEKYTOUH

Oii aTTeCTAlUM

CtpyKTypHBII
JIEMEHT

[Inanupyemsle
pe3yabTaThl 00yUeHHUS

KOMIICTCHII N

O1neHOYHBIC CPEACTBA

OIIK-1: Criocoben pemiate 3a1aun mpodeccuoHALHOM IEeATEIbHOCTH, IPUMEHSISI METObI

MOJICJTMPOBAHUS, MATEMAaTHYECKOTO aHAIN3a, €CTECTBEHHOHAYYHbIE U 0OIEHH)KEHEPHbIE 3HAHUS
OIIK-1.1 Hcnonb3yer KoHTposbHBIE BOPOCH! JIs1 TPOBEAEHUS TEKYIIETO
€CTECTBEHHOHAYYHbIE KOHTPOJI U UTOTOBOM
3aKOHBI U PUHIUIIBI aTTecTaluu B opMe IK3aMeHa
IIPU pELIEHUU UTto Ha3bIBaeTCSI MOJEIBIO?
MPaKTUYECKUX 3a/1a4 KakoBbI 0cOOEHHOCTH MaTeMaTHYeCKON MOZEITH?
Kakue ObIBaroT MaTreMaTuyeckue Mojenu (1o 1enu
CO3aHMUsl, 110 PUHIUITY IOCTPOEHUs)?
B yem cymHocTh opMann3oBaHHOTO MOAX0/a PU
MOCTPOEHUH MaTEMAaTHYECKON
mMonaenu?
OIIK-1.2 Pemaer crannaptHbie TemaTuka NpakTUYECKUX 3aHATUN 110
npodeccuoHanbHbIe MaTeMaTUYECKOMY MOJIETUPOBAHUIO
3a/1a4u C IPUMEHEHUEM METaJIyprUU€CKHUX MPOIIECCOB
001IEeNHKEHEPHBIX Maremaruueckoe MO/IEJTUPOBaHNE nporecca
3HaAHUUN BOCCTAaHOBJIEHUS! KOHBEPTEPHOIO I1IJIAKA.
Matemaruueckoe MO/IETTUPOBaHNE npoiecca
BAKYYMHOI'O PaCKHUCIICHUs METajla.
OIlK-1.3 [Tpumensier MeTo bl Tema 3aHsTHA:

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

MatemaTuueckoe MOJENMpPOBaHUE Ipoliecca
BaKyyMHOI'O packuciieHus: merauia. CMoiennupoBaTh
3aBHCHUMOCTb COZAEPKaHMsI paCTBOPEHHOIO B METAJIE
KHMCIIOpOJla OT  JaBJIeHHs B  Tra3oBod  (ase
LUPKYJIALMOHHOTO BaKyymMaropa M  COJEp>KaHHs
yriepojia B MeTaie mnpu oOpaboTKe CTalid MapKu
08IO.

Heobxomumble st pacueToB JaHHBIE BBIOMPAIOTCS
CaMOCTOSITENIBHO.

PexoMennyemas nurteparypa:
1. burees A.M., burees B.A. Meramnyprus craiu.
Teopuss W  TEXHOJOTHS  IUIABKM  CTalIH.  —
Maruuroropck: MI'TVY, 2000. — 544 c.
2. Konecunukos 0.A., bynanos b.A., Ctonspos A.M.

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

MarnuToropck. roc. TexH. yH-ta uMm. I'.1. Hocosa,
2015. —379c.

OIIK-5: CriocoOeH pemath HayqYHO-UCCIIeIOBATENIbCKIE 3a/1a4H IPU OCYILIECTBICHUH
poeCCHOHAIBHON JESATEIHPHOCTH ¢ TPUMEHEHNEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI M MPUKIIAJIHBIX allapaTHO-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 Uto Takoe MOJEIb TUIIA «UEPHBIN SLITUK»?

Hay4YHO-TEXHUYECKON MH(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 MOJEINPOBaHKE 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

KHUCIJIOPOJHO-KOHBEPTEPHOH IIIIaBKE.
MareMaTtrueckoe MOAECIMPOBAHKE MpoLEcca
(dbopmupoBaHus MaKpOCTPYKTYPBI
HENPEPBIBHOIMTON 3arOTOBKHU.

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

[TpomerxyTouHas aTTecTanus 1Mo AUCHUILUINHE «MoaeIrnpoBaHue MPOLECCOB H OOHEKTOB 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
TEXHOJIOTUIECKOTO MPOoIIecca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0aoB) — 00y4arouiics 1eMOHCTPUPYET BICOKUN YPOBEHB
c(OpPMHPOBAHHOCTU KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HaHUE
y4eOHOTO MaTepuraa, CBOOOIHO BBITOTHSIET MPAKTUIECKHE 3aaHUsI, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIIEHHOHN CIIOXKHOCTH;

— Ha OLIEHKY «Xopo1o» (4 6anna) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHD
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 OLIEHKY «HEey10BJIETBOPUTEIbHO» (2 Oaisia) — 00yJaromuiics: 1eMOHCTPUPYET
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.




