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PABOYASA ITPOT'PAMMA JUCHUITIIUHBI (MOJYJIA)

MOJEJTHPOBAHHE ITPOLJECCOB H O bEKTOB B METAJIJIYPT HH
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Pa6ouas nporpamma cocrasiena Ha ocHoBe ®I'OC BO no HampaBieHHIO MOATOTOBKH
22.03.02 Meramtyprus (ypoBeHb OakanaBpuata) (mpukas Muno6pnayku Poccun ot 04.12.2015
r. Ne 1427)

Pabouast mporpamma paccmoTpena u 0106peHa Ha 3acefannu Kadeapsl Metamnypruu u

XHMHYECKHX TeXHOJIOTH
18.02.2020, mpotokon Ne 6 ﬁ/ / -
3as. kadenpoit va// ~ A.C. Xapuyenko

Pabouast mporpamma o106pena metoauueckoi komuccreii UMMuM

20.02.2020 r. mpotokoi Ne 5 Y i
37 G,,__,.
anHCC{T/CHb _{ A.C. CaBiHOB

PaGouast nporpamma cocraBieHa: W
npodeccop xadeapst MuXT, 1-p TexH. Hayk “7 A.M. Cronsipo
=

Penenzenr:

Hupextop OOO"InakcepBuc" , KaH/I. TeXH. HAYK »6Q oLleg Z — A.b. Benukuii




JIucr akTyasm3anum pabodeii nporpaMmal

Pabouas mporpamma 1epecMoTpena, oocysxkiena u onobpena s peanusanuu B 2020 - 2021
y4eGHOM rojly Ha 3aceaHuu Kadenpsl MeTaypruy ¥ XMMHYECKUX TEXHOJIOTHH

Tlpotokon ot 37 g%) of. 29.40_'_ r. o Z
3aB. kadenpoit < A.C. XapueHko

Pa6ouas mporpaMma nepecMoTpeHa, o6cyxaeHa u ojo0pena Juis peanmusanuu B 2021 - 2022
y4eOHOM rojly Ha 3aceanuu Kagenpsl MeTannyprud 4 XMMHUYECKHX TEXHOIOT Ui

[IporoxomoT i 20 r. No
3aB. kadenpoit , A.C. XapueHko

Pa6ouas nmporpamma nepecMoTpeHa, obcyxaeHa u onobpena Juist peanusanuu B 2022 - 2023
y4eOHOM rojy Ha 3acenanuu Kabenapsl MeTamryprud 1 XMMHYECKHX TEXHOJIOTHH

[Iporokomor 20 . Ne
3aB. xadenpoii A.C. XapueHko

PaGouas nmporpamMma nepecMoTpeHa, 06cyxKeHa u ogobpena juist peaausanuy B 2023 - 2024
y4eOHOM roay Ha 3acefaHuu kadenpsl MeTamtypruu ¥ XMMHYECKHX TEXHOJIOTHH

IIpotokom ot _ 20 1. Ne
3aB. xadenpoii A.C. XapueHko




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

HucuuruinHa MoaenupoBaHHe IPoLEeccOB U 00bEKTOB B METAJUTYPIUU BXOIUT B 0a30BYIO
4acTh y4eOHOTO I1aHa 00pa30BaTENbHON MPOTPAMMBI.

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

OCHOBBI METAJTYPrU4€CKOr0 IIPOM3BOACTBA

AHanu3 4nucioBoi nHGopMaru

WNudopmarrka 1 MHGOPMALIMOHHBIE TEXHOJIOTUU

MaremMarnueckas CTaTUCTHKA B METaJUTypruu

duznueckas XuMus

Maremaruka

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

Hayuno-uccnenoparenbckas pabota

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOThI

ITonroroBka k cade u cjada rocyapCTBEHHOTO SK3aMEHa

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHUS IUCHUILUIMHBI (Moayisi) «MopaenupoBaHue MPOIECCOB U
00BEKTOB B METAJUTYPIUN» 00yUarOIUICs OIKEH 001aJaTh CIEAYIOIUMHU KOMIETEHIUSAMMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

ITK-5 crnocoOHOCTHIO BBIOUPATH U MPUMEHSATH COOTBETCTBYIOIINE METO/IbI MOJIETUPOBAHUS
(bU3NUECKNX, XUMUYECKUX M TEXHOJOTHYECKUX MPOIIECCOB

3HaThL MCTOABI MAaTEMATUUICCKOTO MOACITIUPOBAHUA MCTAJUTYPTUICCKUX 00BEKTOB H
TCXHOJIOTUYICCKHUX MPOICCCOB

YMeTh HCII0JIB30BAaTh METOAbl MATEMATUUYCCKOI0O MOJACIIUPOBAHUA
MCTAJLUTYPIUYCCKUX 00BEKTOB M TEXHOJOTHUYECKUX IIponeccoB

BJ'Ia}IeTB HaBbIKaMH HCITIOJIB30BAHHWA CTAHAAPTHBIX MMPOTpaMMHBIX CPECIACTB
QJICKTPOHHBIX Ta6J'II/II_[ «Excel» JJIA pa3p360TKI/I MATEMAaTHYICCKUX MOI[CJIeﬁ

[1K-11 rOTOBHOCTBIO BBISBIATh OOBEKTHI IS YIYUIICHHS B TEXHUKE U TEXHOJIOTUN

3HaTh 3¢ deKTUBHBIE BAPHAHTHI YCTPAHEHUS HEIOCTATKOB KOHCTPYKIIUU
METAJTypruuecKoro arperara 1 COBepIIeHCTBOBAHUS TEXHOJIOTUYECKOTO
nporecca

YMeTh BBIABJIATH 3(I)¢)CKTI/IBHLIC BApPHUAHTHBI YCTPAHCHUA HCJOCTATKOB KOHCTPYKIIUN
MCTAJLUTYPIUUYCCKOro arperara 1 COBEpIUICHCTBOBAHUSA TEXHOJIOTHYECKOT'O
mnmponecca

Bnagers HaBBIKAMHU BBIABICHHS 3((EKTUBHBIX BAPHAHTOB YCTPAHEHUS HEIOCTATKOB
KOHCTPYKLIIMH METAJITyPTHYECKOTO arperata 1 COBEPIICHCTBOBAHMS
TEXHOJIOTMYECKOr0 Ipouecca




OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO M MPAKTUKY JJI PEIICHHS WHKEHEPHBIX 3a/1a4

3HaTh COBPEMEHHBIE METO/IbI TEOPETUYECKOTO U IKCIIEPUMEHTATIbHOTO
HCCIIEI0BaHMSI ITPOLIECCOB U OOBEKTOB B METAJTyprUU

Ymers IIPOTHO3UPOBATH BO3MOKHOCTD PEILIECHHs NWHKCHEPHBIX 3a/1a4 B
METaJUTypruu

Brnaners METOAAMHU UCCIIEI0BaHMS U CIIOCOOHOCTBIO OOBSACHATD €r0 PE3YJIbTaTh

MPUMEHUTETBHO K POPEeCCHOHATBHOMN 1S TENbHOCTH




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,9 akaz. yacos:

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4yacoB
— caMocTosTenbHas pabora — 124,4 akan. 4acos;
— MMOJITOTOBKA K dK3aMeHy — 8,7 akaj. yaca
dopma aTTecTaluu - SK3aMEH

AynutopHast g
KOHTaKTHasl paboTa E 3 ®dopma TeKyIero
s & Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaz. acax) == A . p Kon
= 3 © | camocTosTenBbHOI | ycrieBaeMOCTH U
JUCIUATIIAHBI & [ . | xommeTeHIMK
0 & padoThI TIPOMEKYTOYHOM
na6. | mpaxr. | €&
Tex. : | 28 aTTecTaluu
3aH. 3aH. | QO &
Pazgen 1. IMonsitue
MaTEMAaTHYECKOH MOIEIN
Wzyuenue
1.1 TousTHE TEOPETUIECKOTO
MaTeMaTHYEeCKOH MOJIENIH JICKIIUOHHOTO . IIK-5, TIK-11,
ACIL 1 3 | 0,6 10,6/0,411 248 . YeTHbiit onpoc
o01e MPUHIIKITEI 1 Marepuana u OIIK-4
ATaIlbl €€ MOCTPOCHHUS UHTEPHET-
HCTOYHHKOB
HWroro no pazaeny 0,6 ]0,6/0,41 24,8
Pasnen 2. BeruncnurenpHbIi
SKCIEPUMEHT U aJICKBATHOCTh
MoJielien
2.1 CraTnueckue MOAETH
B METALIYOIHH TToaroroBka k 3amura
YPTHH. JIEKIIHOHHBIM 1 n1abopaToOpHO [IK-5, I1K-11,
OcobeHHOCTH 3 1 1/0,41 24,8 .
1a00paTOpHBIM | paboThI; YCTHBIM OIIK-4
JIMHAMHYECKOTO
3aHATHAM onpoc
MO/ICIIUPOBAHUS B
Wroro no pazneny 1 1/0,41 24,8
Paznen 3. TlpumenenHue
YUCJIEHHBIX METOIOB IS
aHaJi3a M pacyera MpoIeccoB
3.1 YucneHHbIe METOIBI
VTS aHaJk3a U pacyera IToaroroBka K 3amura
MPOLIECCOB, MPOTEKAIOIIUX 3 1 1/0.411 248 JICKIIHOHHBIM U nabopaTtopHoi I1K-5, TIK-11,
MIPY MPOU3BOJCTBE U ? ! na0opaTopHBIM paboThI; YCTHBIN OIIK-4
00paboTKe METAIJIOB U 3aHATHIM onpoc
CIIJIaBOB
HWroro no pazneny 1 1/0,41 24,8
Paznen 4. Metoas! perueHus
COTPSDKEHHBIX 314
TToaroroBka k 3amura
4.1 Mopaens Tuna A H .
M JICKITMOHHBIM 1 nmabopaTopHoOi IIK-5, TIK-11,
«YEPHBIN SIIUKY. 3 | 0,8 10,8/0,41 24,8 ] .
7a00paTOpHBIM | paboThI; YCTHBIN OIIK-4
JlnHaMHu4YecKue MOJICIH.
3aHATHIM ompoc
Uroro no pazaeny 0,8 10,8/0,41 24,8




Paznen 5. TlocTaHoBKa U myTH
pELICHHs ONITHMH3aLHOHHBIX
3a1a4

5.1 Moens IToaroroBka K 3amura
) OACTIb © JIEKIIUOHHBIM U nabopaTopHOi I1K-5, TIK-11,
pacrpeeieHHBIMA 3 | 0,6 ]0,6/0,41 25,2 . N
1a60PaTOPHBIM paboThI; YCTHBIH OIIK-4
napaMeTpaMu
3aHATHAM ornpoc
Htoro no pasueny 0,6 ]0,6/0,41 25,2
Uroro 3a cemectp 4 421 1244 DK3aMeH
Hroro no nucuuiivHe 4 421 1244 JK3aMeH TIK-5, ITK-

11,0T1K-4




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 naGopaTopHbIX 3aHATHUAX C HCHOJB30BAaHUEM TIEPCOHAIBHBIX 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
00CVKIEHHIO C BBIIBIIEHHEM UM 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:
bakanmaBpuar). - ISBN 978-5-16-101315-1. - Tekcr : osaekrponHsid. - URL:
https://new.znanium.com/catalog/product/1012428

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Kyuepse, b. B. MogenupoBanue mnporeccoB U OOBEKTOB B METAIIypruu.
MozenupoBaHue ¥ ONTHMHU3AIMS MPOLIECCOB JHCTOBOM MpOKaTku : yueOHoe 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 :
snektponnsli /[ JlaHp : JIEKTPOHHO-OuOimoreynas  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.
JKpa-Ha. - 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. - CBefieHus nocTynHbl 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:
Meroandeckue ykazanusl K 1abopaTopHOi paboTe 1mo guciuiuinae «MoaenupoBaHue MPOoIeccoB
¥ 00BEKTOB B METAJUTYpTUm» Jisi cTyAeHToB cnennanbHoctu 150101. Marauroropck: 'OY BIIO
«MI'TY», 2016. 8 c.

2. CemuBanoB B.H., CromsipoB A.M. OmnpeneneHue TEXHOJIOTHYECKUX I1apaMeTPOB
pasnuBKH ctanu Ha cisi6oBord MHJI3. Maraurtoropck: 'OY BITO «MI'TVY», 2016. 20 c.

3. CemuBanoB B.H., CromsipoB A.M. OmnpeneneHue TEXHOJIOTHYECKUX I1apaMeTPOB
pasnuBKH ctainu Ha coproBoit MHJI3. Marautoropck: 'OY BITO «MI'TVY», 2016. 22 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

Haumenopanwue I10 Ne noroBopa CpoK aeHCTBHS JTUIICH3UH
MS Windows 7

Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |\, 135 o1 17.09.2007 GecCpOTHO
Professional

FAR Manager cB00O0aHO pacnpoctpansiemoe 110 6eccpouHO

7Zip cB000THO pacnpoctpansemoe [10 OECCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HasBanue xypca CchUIKa
DrekTpoHHas 0a3a meproanYecKux u3ganuii East View
Information Services, OO0 «MBHUC»
HanuonansHas MH(POPMALMOHHO-aHAIUTHYECKas
cucreMa — Poccuiicknii MHIEKC HAYYHOTO LIUTHPOBAHUS
(PUHIL)

https://dlib.eastview.com/

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

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

HNudpopmannonnas cucreMa - EnnHoe OKHO JocTyna K

URL: http://window.edu.ru/
MH(GOPMAIMOHHBIM Pecypcam

denepaibHOE rocyIapCTBEHHOE Or0/KETHOE
yupexaenne «DenepanbHbiii uHCTHTYT npombiiienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTI»

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:


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

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEeXHHYECKHMHU CPEICTBAMU OOYYEHUS, CIYKAIlUMH Ui IPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayAuTOPHS JUISA IPOBEICHUS JIAOOPATOPHBIX 3aHATHI:

- 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:

- CTIENUAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH U1l XpaHEHHsI y4eOHOTO 000pyA0BaHMS;

-MHCTPYMEHTaMH JUIs pEMOHTA y4eOHOTr0 000pyI0BaHuUS;

- mkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUN H MaTEPUAIOB.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOSATeIbHOI PadoThl 00y4a0IMXCS

[To nucnunnune «MozaenupoBaHUe MPOLECCOB U 0OBEKTOB B METAJLTYPTUK»
peIyCMOTPEHA ayAUTOpHAs U BHEAYJAUTOPHAS CAaMOCTOSsITETIbHAs paboTa 00yJaromuxcs.
AynuropHas caMOCTOsITeNIbHAs paboTa CTyI€HTOB MPE/IIOoaraeT BoIMOIHEHHE J1a00paTOPHBIX
pabort. JJabopaTopHbie pabOTHI 0 HHIUBUAYAILHOMY 33JaHHUIO BHITOIHAIOTCS HA KOMIIBIOTEPE B
JIEKTPOHHBIX Tabuiax «Excely. [Ipumep Tematuku 3amaHuii 1j1st 1a00PaTOPHBIX paboT
IIPUBEJIEH B CIEIYIOIIEM pa3zeiie paboueil mporpaMMsl. Y CEIIHAs 3allUuTa pe3yJIbTaToB
1ab0paToOpHOI pabOTHI sSIBIIIETCS 00A3aTENBHOM TSl TOMYCKa K SK3aMEHY.

BueaynuropHas camoctosiTenbHast paboTa 00y4yaromuxcst OCYIIECTBISIETCS B BHJIE
W3YYEHHUS JTUTepaTyphl [0 COOTBETCTBYIOIIEMY pa3zeny ¢ mpopaboTKoM MaTepuara.

JlabopaTopHble padoThI 110 AUCIHUILIHHE:

1. Marematuueckoe MOACIMPOBAHUE MPOIIECCa BOCCTAHOBIICHUSI KOHBEPTEPHOIO IIJIaKa.

2. MaTtemaTtnueckoe MOJEIUPOBAHKE MIPOLIECcCa BAKYYMHOT'O PACKHCIEHUSI MeTallIa.

3. Maremaruueckoe MOJCIMPOBAHUE TPOIECCa MCTCUCHHUS AYThs M3 BEPXHEH KHUCIOPOIHOMN

(bypMBI B KOHBEpTEDE.

4 MatemaTu4eckoe MOJICIIUPOBAHUE npoiiecca OKHUCJICHUS Maprasia B

KHCJIOPOTHO-KOHBEPTEPHOH TIIaBKE.

5. Maremarndyeckoe MOICITMPOBaHUE TIporiecca GOpMUPOBAHUS MAKPOCTPYKTYPhI
HEIPEPHIBHOIUTOM 3arOTOBKH.

IIpumepHbIe BONPOCHI JIs1 YCTHOT'O ONpPoOca:

1. Yto Ha3eIBaETCA MOAEIBIO?

2. KakoBBI 0COOCHHOCTH MaTeMaTHYECKOW MOJIen?

3. Kakue ObiBatoT MaTeMaTuuecKue MOJIEH (10 1EIH CO3AaHus, IO IPUHITUITY TTOCTPOEHUs)?
4. B uem cymiHoCTh (hOpMaIn30BaHHOTO MOAX0/1a TIPU MOCTPOCHUN MAaTEMATHUECKOM
MoOJIeIIH?

5. Yrto Takoe MOJIENb TUIA «UEPHBIN SIIUK»?

6. B ueM 0COOCHHOCTE CTaTUYECKUX MOJCICH?

7. Kakne 0cOOEHHOCTH UMEIOT JUHAMUYCCKHE MOJICITH?

8. B ueM CyImHOCTh COIepKaTEIHHOTO MOIX0/1a TIPU TOCTPOSCHUH MaTEMATHIECKON Mo1eTTu?
9. KakoBa CylHOCTb CTATUYECKUX MOJIENIEN B METAJUTYPTUH?

10. KakoBbI 0COOEHHOCTH TUHAMUYECKOT'O MOJICIIMPOBAHUS B METAJLTYPrUuu?

11. B ueM 0coOEHHOCTB MOJIENEl ¢ paclpeielIeHHBIMU TapaMeTpamu?

12. Tlouemy napaMeTpsl MOJIETH MOTYT ObITh pacIpeIeIeHHBIMU?

13. KakoBa 0COOEHHOCTh UMHMTAIMOHHBIX MOICIECH?

14. B yeM CyIIHOCTh Pa3IN4HBIX YACIECHHBIX METOJOB?

15. YeM oTnMuarOTCs pa3iMyuHbIe METOJIbI ONITUMHU3ALUN?



[puioxenne 2

7 OneHOYHbIE CPeICTBA /I IPOBEAEeHHs POMEKYTOYHON aTTecTallun
a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEAECHUs NMPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouHble CpeCTBA

OIIK-4 — roTOBHOCTBIO COYETATH TEOPHIO U MPAKTHUKY /IJISl pellleHUsl HHKeHEePHBIX 32/1a4

3HaTh COBPEMEHHBIE METO/IbI TEOPETUUECKOTO U KoHTposibHBIE BOTPOCHI JIs MPOBEACHUS TEKYIIIETO KOHTPOJIS U UTOTOBOM
9KCIIEPUMEHTAIILHOTO HCCIIEI0BAHUS atTecranuu B popMe 3K3aMeHa
MPOIIECCOB U OOBEKTOB B METAIUTYPTUU UTto Ha3bIBaETCS MOJIETBIO?
KaxoBbl 0cOOEHHOCTH MaTeMaTH4eCcKoi MOIeTH?
Kaxkue OpiBatoT MaTeMaTuueckue MoJIeu (110 1EeIu CO3AaHus, MO MPUHIUITY TIOCTPOCHHUS)?
B yem cymnoCcTh hopMaIr30BaHHOTO MOAX0/1a MPU OCTPOCHUN MaTEeMaTUYECKOM
MoIenu?
YMmern MIPOTHO3UPOBATH BO3MOXKHOCTH PEIICHUS TemaTuka 1a00paTOPHBIX pabOT MO MaTEMAaTUUYECKOMY MOJIETUPOBAHHIO
WHXCHEPHBIX 33714 B METAITYypPTruu METaJUTyprUU€CKHUX MPOIECCOB
MaTtemaTtuueckoe MOJEINPOBaHHE MTPOLIECCa BOCCTAHOBIIEHUSI KOHBEPTEPHOTO 1IUIAKA.
MaremaTnueckoe MOJeIUPOBAHKE MPOIIeCca BAKYYMHOTO PACKHUCIICHHS MeTalia.
Bnanets METOaMH HCCIICIOBAHUS U CTIOCOOHOCTHIO JlabopaTtopHast pabora:

OOBSCHSTH €r0 Pe3yNbTaThl IPUMEHUTENHHO K
npo¢ecCuOHATILHOM AeSITeJIbHOCTH

MaremaTnueckoe MOJENMpPOBAaHUE MpOLlEcCa BAaKyyMHOI'O PACKUCIECHMsI MeTajula.
CMopenupoBaTh 3aBUCUMOCTh COJIEP’KaHUsI PACTBOPEHHOI'O B METaJlJIe KUCIOPO/ia OT JIaBJICHUS
B ra3oBoi (a3e HUPKYISIMOHHOTO BaKyyMaTopa M COJEp)KaHHs yriepoja B MeTajljle Hpu
obpabotke cramm mapku 081O.

Heo6xoauMele ai1st pacueToB JaHHbIE BEIOUPAIOTCS CAMOCTOSTENBHO.

PexoMennyemas nurteparypa:
1. burees A.M., bureeB B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTHs IUIABKU CTAIU. —
Marnutoropck: MI'TVY, 2000. — 544 c.
2. KonecnukoB lO.A., bynano Bb.A., CronspoB A.M. Meramiyprudeckue TEXHOJIOTMH B
BBICOKOITPOU3BOIUTEILHOM KOHBEPTEPHOM Iiexe: yueOHoe rmocodue. — Marauroropek: M3a-so
Maruuroropck. roc. TexH. yu-ta um. I'.11. Hocosa, 2015. —379c.




ITK-5 — cnoco0HOCTHIO BBIONPATH U PUMEHSATH COOTBETCTBYIOIIME MEeTOAbl MOIEJIMPOBAHNS (PU3NYECKHUX, XHMHYECKHUX U TEXHOJOTHYEeCKHX MPOIecCoB

3HaTh METOJIbI MATEeMATHYECKOTO MOJCIMPOBAHUS KoHTponbHbBIE BOPOCHI 17151 TPOBEACHHSI TEKYIIETO KOHTPOJISI i HTOTOBOM
METaJUTypPTHYECKHUX 00BEKTOB u aTTecTanuu B (hopMe dK3aMeHa
TEXHOJIOTHYECKHUX TPOIIECCOB UTto Takoe MOJEIh THIA «ICPHBIN SITHK»?
B 1ueM 0cOOEHHOCTE CTaTUYECKUX MOIEIIE?
Kakue ocoOeHHOCTH UMEIOT TMHAMUYECKHUE MOJIEIN?
B yem cymHoCTh coepKaTeNbHOr0 NOIX0/1a MPU NOCTPOCHUU MaTEeMAaTUYECKON Moaenu?
Tematuka mabopaTopHBIX pabOT MO0 MATEMAaTHIECKOMY MOICTHPOBAHUIO
METAITYPTUYECKUX MPOIIECCOB
MaremaTnueckoe MOJCIHPOBAHKE IPOIECcCa UCTCUCHUS AYThS W3 BEPXHEH KHCIOPOIHOMN
HCIIOJIB30BATh METOIBI MATEMAaTHUIECKOT'O
YMmeTs (GbypMBI B KOHBEpTEDE.
MOJICTTUPOBAHUS METAJUTYPTHYECKUX 0OBEKTOB
MareMmaTHueckoe MOJICTTUPOBAHNE mporecca OKHCJICHUS Mapraia B
U TEXHOJIOTUYECKUX MPOIIECCOB .
KHCJIOPOIHO-KOHBEPTEPHOM IIJIaBKE.
MareMmaTHueckoe MOJICTTUPOBAHUE mporecca dbopMUpOBaHHS MaKpOCTPYKTYPBI
HETIPEPHIBHOJIUTON 3arOTOBKH.
3ananus Ha perieHue 3aaad u3 npodeccruoHanbHON 00IacTi
MareMaTHUeCKOE MOJICTTHPOBAHUE mporecca OKHUCIIEHHUSA MapraHia B
KHCIIOPOIHO-KOHBEPTEPHOH MIaBke. CMOJENUpPOBaTh 3aBUCUMOCTh OCTATOYHOTO COJEpPIKAHUS
Brnagers MapraHiia B METaJijie OT COJEP)KaHUS MapraHlla B Yyr'yHe W OCHOBHOCTH IIIJTaKa JUIs YCIOBUI

HaBBIKAMH MCIOJIb30BaHUS CTaHAAPTHBIX
IPOrPaMMHBIX CPEJCTB 3JIEKTPOHHBIX TAOIHUI]
«EXxcely miist paspaboTKi MaTeMaTHUECKUX
MozeseHn

MMK.
HeoOxonuMmele U1t pacueToB JaHHbIE BIOMPAIOTCS CAMOCTOSITENIBHO.

Pexomennyemas nureparypa:
1. KonecnukoB lO.A., bynanoB B.A., CronspoB A.M. Meramtypruyeckue TEXHOJOTMH B
BBICOKOIIPOU3BOJUTEIBHOM KOHBEPTEPHOM Iiexe: yueOHoe nocobue. — Marauroropek: M3a-Bo
MarnuToropck. roc. TexH. yH-ta uM. [.11. Hocosa, 2015. — 379c.
2. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTHs IUIABKU CTAIU. —
Maruutoropck: MI'TVY, 2000. — 544 c.

IIK-11 - roTOBHOCTBIO BBISIBJISITH 00bEKThI JJISA YAYIHICHUS B TEXHHKE U TEXHOJIOTMH

3HaTh

3¢ pexTrBHBIE BapUAHTHI YCTPaHEHUS
HEJ0CTaTKOB KOHCTPYKIIUH
METaJUIypruyecKoro arperaTta u
COBEPULICHCTBOBAHUS TEXHOJIOTMYECKOTIO
nporecca

KoHnTponbHbIe BOPOCH! 17151 MPOBEACHUSI TEKYIIETO KOHTPOJIS K UTOTOBOM
aTTecTaluu B popMe IK3aMeHa
KaxoBa cyImHOCTbh cTaTHYECKMX MOJIENIE B METAJTypruu?
KakoBbI 0COOEHHOCTH TMHAMHYECKOTO MOJECIMPOBAHMS B METAJUTYprun?
B uem ocoOeHHOCTH MOICIICH ¢ pacTpeIeICHHBIMH ITapaMeTpaMu?




[Toyemy mapamMeTpbl MOACIH MOTYT OBITh paclpeacICHHBIMU?
KaxoBa 0c00€HHOCTh UMUTALIHOHHBIX MOIEIEH?

B ueM cymHOCTh pa3IuyHBIX YMCICHHBIX METOIOB?

I’IE’:M OTJINYAKOTCA pa3111/1qHHe METOObI OHTI/IMI/I3aLII/II/I?

BBISBIIATH () (PEeKTUBHBIC BAPHAHTHI

Temaruka 1a6OpaTOpHBIX PabOT IO MATEMATHYECKOMY MOJICTUPOBAHUIO
METAJLTYPrHYECKUX MPOIIECCOB
Maremaruueckoe MOJACIMPOBAaHHE Mpollecca NUIAKOOOpa3oBaHMS B  KOHBEpTEpe C

Ymets KOMOMHHPOBAHHOM MPOYBKOM KHCIOPOJAOM CBEPXY U apTOHOM CHH3Y.
YCTpaHCHHA HEAOCTATKOB KOHCTPYKIIMU
MareMaTHuecKoe MOJISIIUPOBAHUE MTPOLIECCA PACKUCIICHHUS CTAIIH.
METAJTyprUYecKOro arperara u .
MaremaTtrueckoe MOJEIUPOBAHKE Mpoliecca BaKyyMHOM 00pa00OTKU MeTasuia
COBCPHICHCTBOBAHUSA TCXHOJOI'MYCCKOI'O
Hpomecea MareMaTHuecKkoe MOJEIHPOBAHUE MpoIecca MPOAYBKM METaula B KHCIOPOJHOM KOHBEpTEpE
p CBEPXY
MaremaTtrueckoe MOICIMPOBAHUE TIpoIiecca OKUCIeHUs (hocdopa B TyrOBOM CTAJICTIIIABUIIBHON
TICYH.
3amanus Ha pelICHHE 3a/1ad U3 MpodecCHoHAIBHON 00JIacTH
MareMaTnueckoe MOJEIMpPOBaHUE Tpoliecca OKucieHus ¢ocdopa B IAyroBoit
CTajleruIaBiiIbHON neurn. CMOAenupoBaTh 3aBUCUMOCTh OCTaTOYHOTO cojiepkaHus (ocdopa B
MeTaJule Mepe]] BBITYCKOM M3 arperata ot cojepxkanus ¢ochopa B JoMe U OCHOBHOCTH IIJIaKa
HaBBIKAMU BBISBICHUS 3P EKTUBHBIX o .
Bnagers pu padore ¢ 30 % J0Ma B METANINYECKOM HIMXTE.

BAPHUAHTOB YCTPAHEHHUS HEAOCTATKOB
KOHCTPYKIIMH METAJUTYPTUYECKOI0 arperara u
COBEPIIECHCTBOBAHUS TEXHOJIOTHUYECKOTO
npoiecca

Heo0xonuMele 7151 pacueToB JaHHbIE BEIOMPAIOTCS CAMOCTOSITENBHO.
PexoMennyemas nurteparypa:
1. burees A.M., burees B.A. Metannyprus cranu. Teopust 1 TEXHOJIOTUS TUIABKU CTalIH. —
Maruurtoropck: MI'TY, 2000. — 544 c.
2. KonecnukoB [0.A., bynano Bb.A., Cronsapo A.M. Meramuiyprudeckue TEXHOJIOTMH B
BBICOKOITPOU3BOIUTEILHOM KOHBEPTEPHOM Iiexe: yueOHoe mocodue. — Marnuroropek: M3a-so
Maruauroropck. roc. TexH. yu-ta um. I'.11. Hocosa, 2015. —379c.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas aTTecTanus Mo AuCUUIUIMHe «MozaenupoBaHue MpoIeccoB U 0ObEKTOB B
METaJUTyprUK» BKJIIOYAET TEOPETUYECKHUE BOTIPOCHI, TIO3BOJISIFOIIME OLICHUTh YPOBEHb YCBOCHUS
00y4aroMMUCs 3HaHUH, U MPAKTUUYECKHE 3a/1aHNs, BBISIBISIONINE CTENeHb C(POPMUPOBAHHOCTH
YMEHUH U BIaJIeHUi, TPOBOIUTCS B (hopMe SK3aMeHa.

DK3aMeH M0 JaHHOW AUCUHUIUIMHE IPOBOAUTCS B YCTHON (hopMe MO SIK3aMEHALIMOHHBIM
Ouiieram, KakJIblil U3 KOTOPBIX BKJIIOUAET JIBa TEOPETUUECKUX Bompoca. [Ipu onieHke 3HaHuM Ha
9K3aMeHe 00s13aTEIbHO YUYUTHIBAETCS OLIEHKA, OJTydYeHHasi 00y4aroluMcs paHee MpH 3alluTe
WH/IMBUIYaJIbHOM 1a00paTopHOi paboThI M0 MaTEMAaTHYECKOMY MOJICITMPOBAHHIO KOHKPETHOTO
TEXHOJIOTHYECKOro Ipolecca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4YarouIuiics 1eMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE M TIIyOOKOE 3HAHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHSAET MPAKTUYECKUE 3aJaHHsl, CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUsIX TOBBIIIEHHON CIIOKHOCTH;

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIUH: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKU, HETOYHOCTH, 3aTPYAHECHHUSI IIPH aHATUTUYECKUX OTepalusix, mepeHoce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oana) — 00yJyarouuiicss 1eMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUI: B X0/1€ KOHTPOJIBHBIX MEPOTIPHITUI
JOTYCKAaIOTCs OINOKHU, IPOSBISETCS OTCYTCTBUE OTJCIbHBIX 3HAHHM, YMEHUI, HABBIKOB,
00y4aromuUiCs UCIIBITHIBACT 3HAUYNTENILHBIC 3aTPYIHEHHS TP OTIEPUPOBAHUY 3HAHUSMU H
YMEHUSIMH NIPH UX NTEPEHOCE Ha HOBBIE CUTYAlIUU;

— Ha OIICHKY «HEeY0BJIeTBOPUTEIbHO» (2 6aia) — 00yJaronuiicss AEMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHuecKkoro MaTepuana, JoMycKaeT CylecTBeHHbIE OIINOKH, He
MOYKET MOKa3aTh WHTEIUICKTYyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1aY;

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (1 0ayT) — oOyyaromuiicss He MOXKET MoKa3aTh
3HaHUS Ha YPOBHE BOCIIPOM3BEICHHS U 00BICHEHHS HH(POPMAIINU, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



