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
TexHOI0rUsI TMTEUHBIX MPOLIECCOB

VYpoBeHs BriciIero o0pa3oBaHus - 0akajiaBpuat

®opma oOyueHus
3a04Has

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

Kypc 5

Maruuroropck
2023 rox



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
XUMUYECKHUX TEXHOJIOTUI ey #
08.02.2023, mporokoin Ne 5 A

3aB. kadenpoi e A.C. XapueHko

PaGouas mporpamma ogoOpena meroaudeckoi komuccueir UMMuM

=4

09.02.2023 r. mpotokoia Ne 5 L e
, -
pencenarens 4 ~~_A.C.CaBuHoB
CornacoBaHo: c
3aB. kadeapoii JINTEHHBIX MPOIIECCOB U MAaTEPUATIOBEICHUS /
7D /
< — H.A. ®eoktucron
rd
PaGouas nporpamma cocraBjicHa: i 4
npodeccop kadeapst MuXT, a-p TexXH. HAyK _ '1."/' g, AM. Cronspos

Peuensenr:
AoueHT kadeapot JINuM, kana. TexH. Hayk (e ‘M.I'. [loranos



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM Toly Ha 3acefaHuu Kadeapbl MeTamTyprui 1 XUMHYEeCKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTyprud 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl MeTamyprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




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:

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHus

B pesynbrare ocBoeHUS IUCHUILUIMHBI (MOayisi) «MozaenupoBaHue IHPOLECCOB U
00BEKTOB B METAJUTYPIUN» 00yUarOIUICS AOIKEH 001aJaTh CIEAYIOIUMHU KOMIIETEHIUSAMMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETSHITUN

OIIK-1 Crnocoben pemath 3ama4u NpOGECCHOHATBHOW ACSITENIBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOLIEMH)KEHEPHBIE 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M INPUHLUIIBI NP PELICHHUH
IIPaKTUYECKUX 3a1a4

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

OIIK-1.3 [Ipumensier METOABI MOJENIMPOBAHMS W MAaTEMaTHYECKOrO aHailiu3a A
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapaKkTepa

OIIK-5 Cnocoben pemars Hay4yHO-UCCIENOBATENbCKUE 3aladd TPU  OCYLIECTBICHHUU
npodecCHOHATBHON  JeATENbHOCTH C INPUMEHEHHEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTHH ¥ IPUKJIAJHEIX allllapaTHO-MPOTrPaMMHBIX CPEACTB

OIIK-5.1 [Ipumensier  MHGOPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMH  JJIs
MoMcKa, 00pabOTKH, aHaidM3a W MPEJACTABICHHUS HAy4YHO-TEXHUYECKOH
HHOOpMAaIHU

OIIK-5.2 Omnpenensier nepedeHb peCypcoB U anmnapaTHO-MPOrpaMMHOT0 00eCTIeYeHHS
JUIS1 HICTIOJIb30BaHUS B IPO(eCCHOHATBHOM JesITeIbHOCTH




4. CTpyKTypa, 00b€éM U colepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
—ayauropHas — 14 akaj. 4acos;

— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;
— camocrosiTenbHas padbora — 118,1 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast s
KOHTaKTHast pabota E £ dopma TeKyIero
Pasyen/ Tema g (B akaz. yacax) E E{ Bunx 3 KOHTPOJIS Kon
[ — Q ) g CaMOCTOSITENILHOM |  yCIIeBaeMOCTH % KOMITETEHIIHH
g £ paboThI MIPOMEKYTOUHOM
Tlex. mab. | MpaKT. zZ aTTeCTaluu
3aH. 3aH. | O &

1. Pasnen 1. [Tousarue
MaTeMaTHYECKOH MOJIEIIH

Wzyuenue OIK-1.1
11 TTonsrue TEOPETUIECKOTO OINK-1 > ,
MaTemMaTHieckoit  mozenn,| o 1 1 10 JICKIIMOHHOTO Veruuit onpoc OIIK-1.3,
0OIIIHe PUHIIKUITBI M 3TAIIBI MaTepuaia u OIK-5.1.
€€ MOCTPOCHHUS HUHTEpPHET- OI1K-5.2

HUCTOYHUKOB
Wroro no pazneny 1 1 10
2. Paznen 2. BulYHCIUTEILHBIN
SKCHEPUMEHT M aJeKBaTHOCTh
MoJielen
2.1 Crarnueckue MOJEIN B OIIK-1.1,
TToaroroBka k 3amura
METAILLYPTHH. JIEKITNOHHBIM H n1abopaToOpHOI OIK-1.2,
Ocobentoctn 5 1 2 30 nabopaTopHBIM paboThI; YCTHBIN OIIK-1.3,
JMHAMHAYECKOTO SAHSTHAM OH’pOC OIIK-5.1,
MOJIETTPOBaHUS B OIIK-5.2
HWroro no pazneny 1 2 30
3. Paszgen 3. IlpumeHnenue
YUCIIEHHBIX METO0B TSt
aHaJi3a M pacyera MpoleccoB
3.1 YwucieHHbIE METOIBI OIK-1.1
s aHaluM3a M pacyera ITogroroBka k 3amura OHK-ll 2’
TPOLECCOB, NPOTEKAOMNX| ¢ 1 5 30 JIEKLIUOHHBIM U nabopaTtopHoi Ol'IK-l.S’
npd  TPOU3BOJACTBE U 1a60paToOpHBIM paboThI; YCTHBIN OIK-5 1’
00paboTke METAUIOB U 3aHATHIM orpoc Ol'IK-S. 2’
CIIJIaBOB
Wroro no pazaeny 1 2 30
4. Pazgen 4. Meroapl perieHus
COTIPSDKEHHBIX 3a/1a4
. TloaroroBka k 3ammuTa OIIK-1.1,

4.1 Mogens THTa «YePHBIT JICKLIHOHHBIM 1 1aBopeTopHOH OIIK-1.2,
SIIITUK . Hunamuueckue| 5 1 1 30 1aBOpaTOpHBIM paBoTHI; YCTHBIA OIIK-1.3,
MOJCIH. ’ OIIK-5.1,

3aHATHIM orpoc OIK-5.2
Uroro no pazaeny 1 1 30

5. Paznen 5. [loctaHoBKa U ITyTH
pCIIeHHsT  ONTHMHU3AIHOHHBIX
3aJa4




OIIK-1.1,

51 Monexs ¢ JEEH;%Z(:;;I; na6:(3)aI;TI:)TaHOI71 OIK-1.2,

PacTpe/ICIICHHAIMH 5 18,1 11a6t)I ATOPHBIM a6OTEI' (I))THBIﬁ OIK-1.3,

napamMeTpamu ai ETHI;M p H’ Y OIIK-5.1,
’ onpoc OIK-5.2

HUroro no pazaeny 18,1

Wroro 3a cemectp 118,1 9K3aMEH

Hroro no aucumruinye 118,1 SK3aMeH




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 BBIIBIIEHHEM M aHAIIM30M 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 . - MakpooOBeKT. - TeKcT : 371eKTpOHHBIH. - CBEACHUS TOCTYITHBI

TAawv YA oA PnJin\/l

B) MeTtoauyeckue yka3anus:
1. Cromsapo A.M., bynanoB b.A. Maremarudeckoe MoaenupoBaHue IBYX(PaKTOPHOM
3aBHUCHUMOCTHU NJIMHBI TYHKH KUJKOI'0 METajljia B CJISIGOBOfI HCHpCpBIBHOJIHTOfI 3aroToOBKC:


https://new.znanium.com/catalog/product/1012428
https://e.lanbook.com/book/116998
https://e.lanbook.com/book/116999
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

Metoanueckue ykazaHus K 1abopaTopHO# paboTe 1o JucuuIuinHe «MoaeTupoBaHue POIECCOB
U 00BECK-TOB B METALTyprum» s cTyneHToB crnenuanbHocTd 150101, Maraurtoropck: 'OY
BITIO «MI'TY», 2012. 8 c.

2. CemuBanoB B.H., CromspoB A.M. OrmpezaeneHue TEXHOJIOTHYECKUX IapaMETPOB
pasznuBkH ctanu Ha cisiooBoit MHJI3. Marunutoropek: I'OY BITO «MI'TVY», 2010. 20 c.

3. CemuBanoB B.H., CromspoB A.M. OrmpezaeneHue TEXHOJIOTHYECKUX IapaMETPOB
pasznuBku ctanu Ha coproBoid MHJI3. Marauroropck: 'OY BITO «MI'TVY», 2010. 22 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLEH3UU

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo

Professional

7Zip cB000HO pacrpocTpansemoe [10 0ECCPOYHO

FAR Manager cB000HO pacnpocTtpansemoe [10 OeCcCpoYHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI

HazBanue kypca Ccblika
denepaibHOE rOCy/IapCTBEHHOE OrODKETHOE
yupexaenne «DenepanbHblii MHCTUTYT npombinuiennoi|URL: http://wwwl.fips.ru/

COOCTBEHHOCTH
Wudopmannonnas cucrema - ExnHoe okHO qoctyma K
MH(pOPMAIMOHHBIM pecypcam

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

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

HannonaneHas nH(OpPMaLMOHHO-aHAIUTHYECKas! URL:
cucrema — Poccuiickuit HHJCKC HAYYHOI'O HUTUPOBAHUA )
(PMHII)
DnekTpoHHas 0a3za MepHoIUYecKuX u3manuii East View
Information Services, OO0 «MIBUC»

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

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

https://dlib.eastview.com/

MaTepI/IaJ'II)HO-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.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOSATeIbHOI PadoThl 00y4a0IMXCS

[lo gucuumuuuHe «MoaenupoBaHHe MPOLUECCOB U OOBEKTOB B  METaJUIypruu»
peIyCMOTPEHA ayAUTOpHAs U BHEAYJAUTOPHAS CAaMOCTOSsITETIbHAs paboTa 00yJaromuxcs.
AynutopHas caMOCTOsITeNIbHAsE paboTa CTYJEHTOB MpEANojaraeT BBINOJIHEHHE Ja00paTOPHBIX
pabort. JJaboparopHbie pabOThI IO WHAMBHIYaTFHOMY 3aJaHUIO BHIMOIHAIOTCS HA KOMIIBIOTEpPE B
JIEKTPOHHBIX Tabmuiax «Excely. Tlpumep TeMaTWku 3agaHuil Ui J1aOOPATOPHBIX PabOT
NpUBEJCH B CIEAYIOUIeM pasfene paboueidl mporpamMmbl. YCIEIIHAas 3alluTa pPe3ylIbTaToB
1ab0paToOpHOI pabOTHI sSIBIIIETCS 00A3aTENBHOM TSl TOMYCKa K SK3aMEHY.

BueaynutopHass camocTosTeNnbHas paboTa OO0y4yaromMXCs OCYIIECTBISIETCS B BHJE
W3YYEHHUS JTUTepaTyphl [0 COOTBETCTBYIOIIEMY pa3zeny ¢ mpopaboTKoM MaTepuara.

JlabopaTtopHble padoThl 1O AMCHHUILJINHE:
1. MaTtemaTtuueckoe MOAEIMPOBAHNE IIPOLIECCA BOCCTAHOBIIEHUSI KOHBEPTEPHOTO LIUIAKA.
2. MaremaTuuyeckoe MOJeIMPOBaHKE MIPoIiecca BAKyYyMHOI'O PAaCKUCIIEHUS METala.
3. Maremarnyeckoe MOJEIMPOBAHUE IPOIECCa MCTEUCHUS AYThS M3 BEpXHEH KHCIOPOTHOMN
(bypMbI B KOHBEPTEPE.
4.MaremaTuueckoe MOJIETTUPOBaHUE npotecca OKHCJICHUS Maprasua B
KHCJIOPOHO-KOHBEPTEPHOH IJ1aBKe.
5. Maremarnyeckoe MOEIMpPOBAaHKE IIpoLiecca POPMUPOBAHUS MAKPOCTPYKTYPbI
HENPEePbIBHOIUTOMN 3arOTOBKH.

IIpumepHbIe BONPOCHI 1JIs1 YCTHOT'O ONPoOca:

1. Yto Ha3wsIBaeTCA MOAEIBIO?

2. KakoBBI 0COOCHHOCTH MaTeMaTHYECKOW MOJIen?

3. Kakue OpiBatoT MaTeMaTuueCcKue MOJIEH (110 eI CO3aHMs, IO IPUHITUITY IIOCTPOCHHMS)?
4. B uem cymiHoCTh (hOpMaIn30BaHHOTO MOAX0/1a TIPU MOCTPOCHUN MAaTEMATHUECKOM
MoOJIeIIH?

5. YUto Takoe MOJIEINb TUIIA «YEPHBIN SIIUK»?

6. B ueM 0COOCHHOCTE CTaTUYECKUX MOJCICH?

7. Kakne 0cOOEHHOCTH UMEIOT JUHAMUYCCKHE MOJICITH?

8. B ueM CymHOCTb COIepKaTEIHHOTO MO/IX0/1a TIPU TTOCTPOSHUU MaTEMATHIECKON MoIeTn?
9. KakoBa CylHOCTb CTATUYECKUX MOJIENIEN B METAJUTYPTUH?

10. KakoBbI 0COOEHHOCTH TUHAMUYECKOTO MOJIEITUPOBAHMS B METAILTYprun?

11. B ueM 0coOeHHOCTB MO/IENEl ¢ pacipeie]IeHHbIMU TapaMeTpamMu’?

12. Tlouemy napaMeTpbl MOJIETN MOTYT ObITh pacipe/leIeHHBIMU?

13. KakoBa 0COOEHHOCTh UMHMTAIMOHHBIX MOICIECH?

14. B yeM CyIHOCTb pa3aIu4HbIX YHCIECHHBIX METOLOB?

15. YeM oTnMuarOTCs pa3iMyuHbIe METOJIbI ONITUMHU3ALUN?
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7 OueHoYHbIE CpeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3yabTaThl 00yUeHHUS

O1neHOYHBIC CPEACTBA

OIIK-1: CnocoOen pemiarth 3aaauu npode

CCHOHAIILHOM ACATCIIbHOCTH, IIPUMCHAA MCTOAbI

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 MoJienu (1o ueiu
CO3aHMUsl, 110 PUHIUITY IOCTPOEHUs)?
B yem cymHoCTh opMann30BaHHOTO OIX0/a IPU
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 [Ipumensier 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 COZEpKaHMs paCTBOPEHHOTO B METajlIe
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. Metannyprus craiu.
Teopuss W TEXHOJOTHS  IUIABKUM  CTalH.
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 penath HayYHO-UCCIIeIOBATENIbCKIE 3a/1a4H PU OCYIIIECTBICHUH
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 UTto Takoe MOJEIb TUIIA «YEPHBIN SITUK»?

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.

6) HOpﬂIlOK MPOBECACHUSA HpOMe)ICYTO'lHOﬁ aTTeCTallui, NNOKa3aTe/im 1 KPpUTEPUHU
OIlCHUBAHMUA:

[TpomesxyTouHas aTTecTays o AMCUUILUINHE «MoaearpoBaHue MPOLEcCOB U 0OBEKTOB B
METAJIITyprun» BKIIOYAET TEOPETUUECKHE BOIIPOCHI, TO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOCHUS
00y4aromyuMuCs 3HaHUH, ¥ IPAKTUYECKHE 3a1aHNUs, BBIBIISIONINE CTENIEHb CHOPMUPOBAHHOCTH
YMEHMH U BIaJIeHUN, TPOBOAUTCA B (hOpME HK3aMeHa.

DK3aMeH N0 JaHHOW JMCLUUILUINHE TPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMeHaIlMOHHBIM
OuierTam, KaXkJIblil U3 KOTOPBIX BKIJIIOUAET JIBa TEOpETHUECKUX Bompoca. [Ipu onenke 3HaHUM Ha
9K3aMeHe 0053aTeNbHO YUUTHIBAETCS OLIEHKA, OJY4YEeHHAs! 00yJaroUMCsl paHee MPH 3aluTe
MHAMBUAYaAJIbHON 1JaOopaTOpHON pabOTHI O MaTEMATUYECKOMY MOJIETUPOBAHUIO KOHKPETHOIO
TEXHOJIOTMYECKOI0 IIpoLecca.

Ilokazamenu u Kpumepuu OyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIM4YHO» (5 6aju10B) — 00y4JaroLuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKO€e 3HaHNE
y4eOHOro MaTepuaa, CBOOOJHO BBIOTHSAET MPAKTUYECKHE 3aaHUs, CBOOOAHO ONEpUpPYeET
3HAaHUSIMH, YMEHUSIMH, TIPUMEHSIET UX B CHTYallAsX ITOBBIIICHHONW CII0)KHOCTH;

— Ha OLIEHKY «Xopouo» (4 6amia) — 00yJarouuiicss IeMOHCTPUPYET CPEIHHUI YPOBEHb
c(OpMUPOBAHHOCTH KOMITETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU aHATUTHYECKUX OTlepallusiX, IepeHoce
3HaHWI U yMEHHWH HA HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «yJA0BJIETBOPUTEJIBHO» (3 Oauia) — 00yJaromuiicss JeMOHCTPUPYET
MIOPOTOBEIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUI: B X0J1€ KOHTPOJIBHBIX MEPOTIPHITHN
JIOITYCKAIOTCsl OLIMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTAEIbHBIX 3HaHUI, yMEHUH, HABBIKOB,
00y4aromuiCs HCITBITHIBACT 3HAUNTENLHBIC 3aTPYAHEHUS TP OTICPUPOBAHNN 3HAHUSIMA U
YMEHUSIMH IIPH UX TEPEHOCE Ha HOBBIE CUTYAllUU;

— Ha OIICHKY «HEeY/0BJIETBOPUTEIbHO» (2 6aia) — 00yJaronIuiicss AEMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHUecKoro MaTepHaa, J0MyCcKaeT CYIIeCTBEHHbBIE OINOKH, He
MOJKET [TOKa3aTh UHTEIUIEKTyallbHbIE HABBIKU PEIICHUS POCTHIX 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.



