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PaGowas nporpamma cocrasiena Ha ocHoBe ®I'OC BO 1o Hanpap/eHHIO TOATOTOBKH
22.03.02 Merannyprus (ypoBeHb OakanaBpuara) (nmpuka3 MunoOpuayku Poceun ot 04.12.2015
r.Ne 1427)

PaGouas nporpamma paccMoTpena M o100peHa Ha 3aceaHuy Kadeapsl MeTantypruu u

XHMHUYECKUX TEXHOJOTHH ’
18.02.2020, potokon Ne 6 /% ) /
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JIucr akTyasm3anum padodeii nporpaMmel

Pabouas nmporpamma 1epecMoTpena, oocyxkiena u onobpena s peanusanuu B 2020 - 2021
y4eGHOM rojly Ha 3aceaHuu Kadeapsl MeTaulypruy ¥ XMMHYECKUX TEXHOJIOTHH

Tlpotoxon ot 37 g%) of 297Cl7_'_r. N Z
3as. kadenpoii < A.C. XapueHko

Pa6ouas mporpaMma nepecMoTpeHa, obcyxaeHa u ojo0pena Juis peanusanuu B 2021 - 2022
y4eOHOM rojly Ha 3aceanuu Kagenapsl MeTannyprud 4 XMMHUYECKHX TEXHOIOTHH

[Iporoxomor ___ N 20 r. No
3aB. kadenpoit ] A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, obcyxaena u ogobpena Juist peanusanuu B 2022 - 2023
y4eOHOM rojy Ha 3acemanuu Kadenapsl MeTawryprud 1 XMMHYECKHX TEXHOJIOTHH

IIporokom o 20 . Ne
3aB. xadeapoii A.C. XapueHko

PaGouas nmporpamMma nepecMoTpeHa, 00cyxK/ieHa u ogo6pena it peanusanuy B 2023 - 2024
y4eOHOM roy Ha 3acefaHuu kadenpsl MeTaTypruy ¥ XUMHYECKUX TEXHOJIOTHH

IIpotokomor _ 20 1. Ne
3aB. kadenpoi A.C. Xapuenko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoeHus AucuuIinHbl  «MoJenupoBaHue TMPoOLECcCOB U OOBEKTOB B
METALTYPTHHY SIBISIOTCS (OPMHUpPOBaHUE Yy OOYYArOMMXCsS MPEICTABICHHA W HABBIKOB IIO
pa3paboTKke MaTeMaTH4YeCKHMX MoJielel MeTaJTypruYecKuX arperaroB M TEXHOJIOTMYECKUX
IIPOLIECCOB METAJIIIYPIUUECKOT0 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 IPOU3BOACTBA

AHanu3 4nucioBoi nHGopMaru

WNudopmarrka 1 H1HGOPMALIMOHHBIE 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 cjadya rocyapCTBEHHOTO SK3aMEHa

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbTare ocBOeHUS IUCHUIUIMHBI (Moayisi) «MoaenupoBaHue HPOIECCOB H
00BEKTOB B METAJUTYPIUN» 00yUarOIUICs OIKEH 001aJaTh CIEAYIOIUMHU KOMIETEHIUSAMMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIINH

[TK-5 criocoOHOCTHIO BBIOUPATH U IPUMEHSATH COOTBETCTBYIOIINE METO/IbI MOIETUPOBAHUS
(bU3NUECKUX, XUMUYECKUX U TEXHOJOTHYECKUX MPOIIECCOB

3HaThL MCTOABI MATEMATUYICCKOT'O MOACITIUPOBAHUA MCTAJLTYPTUICCKUX 00BEKTOB U
TCXHOJIOTUYICCKUX MPOIECCCOB

YMeTh HCII0JIB30BATh METOJAbl MATCMATHUYCCKOI'0O MOJACIUPOBAHHUA
MCTAJLUTYPIUYCCKUX 00BEKTOB M TEXHOJOTHUYECKHUX IIponeccoB

BJ'Ia}IeTI) HaBbIKaMH HCITIOJIB30BAHHWA CTAHAAPTHBIX IMPOTpaMMHBIX CPCIACTB
QJICKTPOHHBIX Ta6J'II/I]_[ «Excel» JJIA pa3p360TKI/I MAaTEMAaTHYICCKUX MOI[CJ'ICFI

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

3HaTh 3¢ deKTUBHBIE BAPHAHTHI YCTPAHEHUS HEJOCTATKOB KOHCTPYKIIMU
METaJTypruuecKoro arperara 1 COBEpIIeHCTBOBAHUS TEXHOJIOTUYECKOTO
nporecca

YMern BBIABJIATH B(I)CPCKTI/IBHLIC BApHUAHTHBI YCTPAHCHUA HCJOCTATKOB KOHCTPYKIIUU
MCTAJLUTYPIUUYCCKOro arperara 1 COBEpUICHCTBOBAHUSA TEXHOJIOTHICCKOI'O
mnmponecca

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




OIIK-4 TOTOBHOCTBIO COYETaTh TEOPHUIO U MIPAKTUKY JJIS PEIICHHUS] HHKEHEPHBIX 3a7a4

3HaTh COBPEMEHHBIE METOIbI TEOPETUYECKOTO U KCIIEPUMEHTAIBHOIO
HCCIIEIOBaHMS ITPOLIECCOB U OOBEKTOB B METAJUTyprUU

Ymers IIPOTHO3UPOBATH BO3MOKHOCTD PEILICHHS WHKCHEPHBIX 3a/1a4 B
METaJUTypruu

Brnaners METOAAMHU UCCIIEI0BaHMS U CIIOCOOHOCTBIO OOBSACHATD €r0 PE3YJIbTaTh

MPUMEHUTETHHO K MPO(PECCHOHANBHON e TETbHOCTH




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

qyuce:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— aynuTopHas — 68 akaj. 4acos;

— BHEAyJUTOpPHAs — 4 aKaJI. 4acoB

— caMocTosTeNbHas pabora — 36,3 akaJ1. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca
dopma aTTecTaluy - SK3aMEH

AynutopHast g
o | KoHTaKTHas pabora E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) == . p Kox
S 3 ©| caMOCTOSITENBbHOM | ycIeBaeMOCTH U
JUCIUATIIAHBI 5 [~ . | xommeTeHIIH
O g £ paboThI MIPOMEKYTOUHOM
nab. | mpakt. | =3
Tlex. Z'g aTTeCTalnu
3aH. 3aH. | QO &
Pazgen 1. IMonsitue
MaTEeMaTHIECKOW MOJIEITH
Nzyuenue
1.1 TousTHE TEOPETUIECKOTO
MaTeMaTHYEeCKOH MOJIENIH JICKITHOHHOT'O N TIK-5, TIK-11
e, | g 6 821 8 ! YcTHBIi onpoc ' '
001II1e PUHIIKITEI ¥ STaTIbI MaTtepuana u OIIK-4
€€ MOCTPOCHHUS WHTEPHET-
HCTOYHHKOB
Hroro no pazaeny 6 821 8
Pasnen 2. BerunciaurenbHbIN
SKCIEPUMEHT U aJICKBATHOCTh
Mo
2.1 CraTtuueckue MOZEIIN B
S IToaroroBka k 3amura
YPTHH. JIEKIIUOHHBIM 1 nmabopatopHOit TIK-5, TIK-11,
OcobeHHocTn 6 8 8/41 8 N
71a00paTOPHBIM paboThI; YCTHBIH OIIK-4
JUHAMHYECKOTO
3aHITHIM ornpoc
MO/ICIIUPOBAHUS B
Hroro no pazaeny 8 8/41 8
Paznen 3. TlpumenenHue
YUCJIEHHBIX METOIOB IS
aHaJi3a M pacyera MpoleccoB
3.1 YuciieHHbIE METOIBI
VTS aHaJk3a U pacyera IToaroroska K 3amura
MPOLIECCOB, MPOTEKAIOIIUX 6 8 /41 8 JICKIIMOHHBIM U naboparopHon TIK-5, TIK-11,
MIPY MPOU3BOJCTBE U 1abopaTopHBIM paboThI; YCTHBIH OIIK-4
00paboTKe METAIJIOB U 3aHATHIM ornpoc
CILIABOB
HWroro no pazneny 8 8/41 8
Paznen 4. Metons! pemeHust
COTIPSDKEHHBIX 3a/1a4
N [Moaroroska k 3amura
4.1 Mopenb TUNa «4epHbIA A H o
JICKIIUOHHBIM U nabopatopHoit | IIK-5, TIK-11,
SIIHK». J[MHaMudecKue 6 6 6/21 6 Ny
Mozen nabopaTOpHEIM paboThI;, YCTHBIN OIIK-4
’ 3aHATUAM 0TIpoC
Uroro no pazaeny 6 6/21 6
Paznen 5. IlocTaHoBKa U myTH
pEIICHHs] OTUMHU3ALUOHHBIX
3a7a4




5 1 Moeis IMoaroToBka K 3amura
) A JIEKIIMOHHBIM U naboparopHon TIK-5, TIK-11,
pacnpeieeHHbIMU 6 6 421 6,3 . .
1a60paTOPHBIM paboThl; YCTHBIH OIIK-4
napaMeTpaMu
3aHATHSIM orpoc
HUroro no pazaeny 6 421 6,3
Uroro 3a cemectp 34 |34/141 36,3 SK3aMeH
Hroro no aucumruinye 34 |34/141 36,3 DK3aMeH TIK-5,IIK-

11,0T1K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst  peanu3anuM  TPEAYCMOTPEHHBIX  BHUIOB  Y4eOHOW pabOThI B KadecTBe
o0pa3oBaTeNbHBIX W HMH(QOPMAIMOHHBIX TEXHOJOTUHA B  TPENOJAaBAHUU  JUCIUILIUHBI
«MojenupoBaHe MPOIECCOB M OOBEKTOB B METAJUTYPTHHM» HCIOJIB3YIOTCS TPaJAWIIMOHHAS H
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHAS TEXHOJIOTHH.

Jlexuuu MPOXOJAT KaK B TPaaWIMOHHON WHGOpMamuoHHOW (opme, Tak U B dopme
JIEKUMI-BU3Yyalu3aluid C UCIOJIb30BAHUEM IIPE3CHTALMI B BUJE BUICOMATEPUATIOB.

Ha naGopaTopHbIX 3aHSATHUAX C HCHOJB30BAaHUEM TEPCOHAIBHBIX KOMITBIOTEPOB
BBITIOJIHAKOTCS HMHAUBUIYAJIbHbIE 3aJaHUs [0 H3y4aeMOMYy pasfeny JIUCHUIUIMHBL [Ipu
MIPOBEICHUM 3aHATHH MCIOJIB3yeTCS METOJ KOHTEKCTHOTO OOy4YeHHs, KOTOPBIH TO3BOJISIET
YCBOUTH MaTepHall IyTeM BBISBJICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM H €T0 IPUMEHEHHUEM.
Pe3ynbTaThl  BBINOJHEHHBIX 3aJaHUM  3alMINAIOTCA MW IOJBEPraloTCsi KOJJIEKTUBHOMY
00CVKIEHHIO C BBIIBIIEHHEM UM aHAIIM30M IIDOOJIEMHBIX CUTVAIIHIA.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpexncraBneno B npuiaoxenun 1.

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

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

a) OcHoBHas1 IMTEpaTypa:

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

0) JlonosiHuTEIbHAS JIUTEPATYpA:

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

2. Kyuepses, b. B. MogenupoBanue mporeccoB u 00bEKTOB B METALTYPTUH | y4eOHOE
nocobue / b. B. Kyuepsie, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — Yacts 1
: MogenmupoBanne u onTHUMH3auUs TexHonormdeckux cuctemM — 2004, — 62 ¢. — Tekcer :
snektponHsli  // JlaHp : JIEKTPOHHO-OMOmoreynas  cucrema. —  URL:
https://e.lanbook.com/book/116999

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

4. CromsipoB, A. M. TexHonoruyeckue pacdeTbl M0 HENPEPhIBHON pPa3IUBKE CTaIU !
yuebHoe nmocooue / A. M. Cromsipos, B. H. Cenuanos ; MI'TY. - [2-e u3., HOATOT. 10 TeY. U3,
2011 r.]. - Maruauroropck : MI'TY, 2015. - 1 anektpoH. ont. auck (CD-ROM). - 3ari. ¢ tuTyi.
JKpa-Ha. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true - MakpooOBbeKT. - TEKCT : 3MeKTPOH-HbIH. - CBeIeHHs JOCTYITHBI TAKKE
Ha CD-ROM.

B) MeTonuyeckue ykazaHus:
1. CronsipoB A.M., bynanos b.A. MatemaTudeckoe MOJeTMpOBaHNE 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

3aBUCHUMOCTH JUTMHBI JYHKH XHUJKOTO MeETalsia B CIII00BOM HEMPEpPHIBHOIUTONW 3arOTOBKE:
Meroandeckue ykazaHusl K 1a0opaTopHOi paboTe 1mo guciuIuinae «MoaenupoBaHue MPOIecCcoB
1 00BEKTOB B MeTayuTyprum» Marauroropcek, 2016. 8 c.

2. CemuBanoB B.H., CronspoB A.M. OrmpezneneHue TEXHOJIOTHYECKUX I1apaMETPOB
pasnuBKH cTaiu Ha cisiooBoit MHJI3. Maruutoropcek, 2016. 20 c.

3. CemuBanoB B.H., CromxspoB A.M. OrmpezneneHue TEXHOJIOTHYECKUX IapaMETPOB
pa3nuBKHU cTanu Ha coproBoit MHJI3. Maruutoropcek, 2016. 22 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:
IIporpammHoe o0ecnieueHue

Haumenosanue 110 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Windows 7

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

MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpovHO
Professional

7Zip cB000HO pacnpoctpansiemoe 110 06eccpoyuHO

FAR Manager cB00OOHO pacrpocTpansemoe [10 0ECCPOYHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBbI
HasBanue kypca Cchlaka
DiexkTpoHHas 0a3a mepuoaAMYecKMX u3ganuii East View
Information Services, OO0 «MBHC»»
HammonansHas nH(GOPMaIlMOHHO-aHAIUTUYECKAs

cucreMa — Poccuiicknii MHIEKC HAyYHOTO LIUTHPOBAHUS
(PUHIL)

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

https://dlib.eastview.com/

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

WNudpopmannonnas cucreMa - EnnHoe OKHO JocTyna K

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

denepanbHOE rOCYJIapCTBEHHOE 010/ DKETHOE
yupexaenne «DenepanbHblii HHCTUTYT mpoMbiiniennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIUITIIIMHBI 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 ayautopus Ui IPOBECHUS 3aHATUIN JICKIIHOHHOTO TUIIA OCHAIIIECHA!

- TEeXHHUYECKMMHU CPEACTBAMU OOYYEHUS, CIYKAIIUMH Ui IPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayAuTOPHS JUISA IPOBEICHUS JIAOOPATOPHBIX 3aHATHI:

- KOMITbIOTepHasi TexHUKa ¢ maketom MS Office, ¢ moakmouennem k cetu «AHTEpHET» U
C JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

3. YueOHas ayauTopHst Ui TPYIIOBBIX U MHIUBUIAYAJIbHBIX KOHCYJIbTAIIUH, TEKYILETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKOi#1 ¢ makeroM MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CIICIMATM3UPOBAHHON MEOEIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEIHHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpPHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIBIO.

5. Tlomemenune pansi XpaHeHHss W TNPO(UIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000py/IOBaHUS OCHAILICHO:

- CTIEUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH ISl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTaMH JUIs PEMOHTA y4eOHOTr0 000pyI0BaHuUS;

- mkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUY U MaTEPUAIIOB.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0ecledeHne CaMOCTOATEIbHO padoThl 00yYar0IIMXCS

[To nucnunnune «MozaenupoBaHUe MPOLECCOB U 0OBEKTOB B METAJLTYPTUK»
IpeayCMOTPEHA ayAUTOPHAs U BHEAYJAUTOPHAS CAaMOCTOSsITEIbHAs paboTa 00yJaromuxcs.
AynutopHas caMOoCTOsITeNIbHAs paboTa CTY/I€HTOB IPEIIOaraeT BHIIOJHEHUE TaO0OPaTOPHbBIX
pabort. JJabopaTopHbie paboTHI 0 HHIMBUAYAILHOMY 33JaHHUIO BHITIOJIHAIOTCS HA KOMIIBIOTEPE B
9JIEKTPOHHBIX Tabuiax «Excely. [Ipumep Tematnku 3amaHuii st 1a00PATOPHBIX paboT
IIPUBEJIEH B CIEAYIOIIEM pa3zeiie paboueil mporpaMmsl. Y ClIelIHas 3alIUTa PE3yIbTaTOB
1ab0paToOpHOI pabOTHI SIBIIETCS 0043aTENBbHOM [Tl TOMYCKa K SK3aMEHY.

BreaynuropHnas camoctosiTenbHasi paboTa 00y4yaromuxcst OCYIIECTBIISIETCS B BUJIE
M3YYEHHUS JTUTepaTyphl [0 COOTBETCTBYIOIIEMY pa3zelly ¢ mpopaboTKoi MaTtepuara.

JlabopaTopHble padoThI 110 AUCIHUILIHHE:

1. MaTtemaTtuueckoe MOAEIMPOBAHNUE TPOLIECCAa BOCCTAHOBIIEHUSI KOHBEPTEPHOTO LIUIAKa.

2. MaremaTuuyeckoe MOJIeIMPOBaHKE MIpoIecca BAKYyMHOI'O PaCKUCIIEHUS METala.

3. Maremarnyeckoe MOJEIHPOBAHUE IPOLECCa MCTEUCHUS AYThbS U3 BEpXHEH KHUCIOPOTHOMN

(bypMbI B KOHBEPTEPE.

4.MaremaTtuueckoe MOJIETUPOBAaHUE npotecca OKHCJICHUS Maprasia B

KHCJIOPOHO-KOHBEPTEPHOH IJ1aBKe.

5. Maremarnyeckoe MOAEIMPOBAHKE IIpoLecca POPMUPOBAHUS MAKPOCTPYKTYPbI
HENPEePbIBHOIUTOMN 3arOTOBKH.

IIpumepHbIe BONPOCHI JIs1 YCTHOT'O ONpPoOca:

1. Yto Ha3eIBaETCA MOAEIIBIO?

2. KakoBbl 0COOCHHOCTH MaTeMaTHYECKOW MOIeIn?

3. Kakue OpiBatoT MaTeMaTuueCcKue MOJIEIH (10 1[EIH CO3AaHMs, TI0 IPUHITUITY IIOCTPOCHHS)?
4. B uem cymiHoCcTh (hOpMaIn30BaHHOTO MOAX0/1a TIPU MOCTPOCHUN MaTEMAaTHUECKOM
MoOJIeIIH?

5. UTo Takoe MOJIeNb TUTIA «YEPHBIH SIIHUK»?

6. B ueM 0COOCHHOCTE CTaTUYECKHUX MOACICH?

7. Kakne 0cOOEHHOCTH UMEIOT JUHAMUYECKHE MOJICIIH?

8. B ueM CymHOCTh COIepKaTEIHHOTO MOIX0/1a TIPU TOCTPOSHUU MAaTEMATHYECKON MOIen?
9. KakoBa CylHOCTb CTATUYECKUX MOJIENIEN B METAJUTYPIUH?

10. KakoBbI 0COOCHHOCTH TUHAMUYECKOTO MOJICTUPOBAHMS B METAILUTYprun?

11. B ueM 0coOEHHOCTB MOJIENEel ¢ pacipeie]IeHHBIMU TapaMeTpamu?

12. Tlouemy napaMeTpsl MOJIETN MOTYT ObITh pacipe/leIeHHBIMU?

13. KakoBa 0COOEHHOCTh UMHMTAIMOHHBIX MOICIECH?

14. B yeM CyIIHOCTb Pa3IN4HBIX YACIEHHBIX METOJOB?

15. Yem oTIHUYArOTCS pa3TUYHBIE METOIBI ONITUMU3AIIH?



[puioxenne 2

7 OneHOYHbBIE CPEICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAlIUN
a) [lnanupyembie pe3yJbTAaThl 00yUYeHHS U OLIEHOYHbIE CPEACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTeCTANNM:

CTpyKTypHBIii
JIEMEHT
KOMIIETEHIINH

[TnanupyemMble pe3ynbTaThl 00yICHHS

OneHouHble CpeCTBa

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

3Harthb COBPEMEHHBIE METO/Ibl TEOPETUYECKOTO U KoHTponbpHBIE BOPOCH! 71 MPOBEICHUS TEKYIIETO KOHTPOJISI H HTOTOBOM
9KCIIEPUMEHTAIILHOTO HCCIIEI0BAHUS aTtectanuu B GopMe IK3aMeHa
IPOIIECCOB U OOBEKTOB B METAILTYPTUU Urto Ha3bIBaeTCst MOAEIbIO?
KaxoBbl 0cOOEHHOCTH MaTeMaTU4eCcKOi MOIET?
Kaxkue OpiBatoT MareMaTuueckue MoJIeiu (110 1eIH CO3AaHus, MO MPUHIUITY TIOCTPOCHHS)?
B yem cymuoCcTh hopMaIr30BaHHOTO MOAX0/1a MPU TOCTPOCHUU MaTEeMAaTUYECKOM
MoIenu?
Ymertb IIPOrHO3UPOBATh BO3MOKHOCTD PEILICHUS Temartuka nabopaTopHbIX pabOT IO MaTEMaTHUYECKOMY MOJIETUPOBAHUIO
WHXCHEPHBIX 33714 B METAILTYypPTrUu METaJUTypruyeckix MpoleccoB
MatemaTtnueckoe MOJEIMPOBaHHE MTPOLIECCa BOCCTAHOBIIEHUSI KOHBEPTEPHOTO 1IUIAKaA.
MatemaTtnueckoe MOJEIMPOBAHKE MPOLIeCca BAKYYMHOTO PACKHUCIICHHS MeTalia.
Bnanets METO/IaMH HCCIIEIOBAHUS U CTIOCOOHOCTHIO JlabopaTtopHast paboTa:

OOBSCHSTH €r0 Pe3yNbTaThl IPUMEHUTENHHO K
npodeccCuoHATIBLHOM eI TeJIbHOCTH

MatemaThueckoe MOJEIMPOBAaHUE MpOLEcCa BAaKyyMHOI'O PACKUCIECHMsI MeTajula.
CMopenupoBaTh 3aBUCUMOCTh COJIEP’KaHUsI PACTBOPEHHOI'O B METaJJIe KMCI0PO/ia OT JIaBJICHUS
B ra3oBoi (aze LUUPKYISIIHMOHHOTO BaKyyMaTopa U COJIEpXKaHMs yriepoja B MeTaije Npu
obpabotke cramm mapku 08HO.

Heo6xoauMele Ai1st pacueToB JaHHbIE BEIOUPAIOTCS CAMOCTOSTENBHO.

PexoMennyemas nureparypa:
1. burees A.M., burees B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTHs IUIABKU CTAIU. —
Marnutoropck: MI'TY, 2000. — 544 c.
2. Konecuukos lO.A., bynano B.A., CromspoB A.M. Meramnyprudeckue TEXHOJIOTUH B
BBICOKOITPOU3BOIUTEILHOM KOHBEPTEPHOM Iiexe: yueOHoe rmocodue. — Marauroropek: M3a-so
Marnuroropck. roc. TexH. yu-ta um. I'.11. Hocosa, 2015. —379c.




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

3HaTL METO/Ibl  MATEMaTUYECKOTO0 MOCIUPOBAHUS KoHTposibHBIE BOMTPOCH! AJIs MPOBEACHUS TEKYIIETO KOHTPOJIS U UTOTOBOM
METaJUTypPTHYECKHUX 00BEKTOB u aTTecTanuu B (hopMe dK3aMeHa
TEXHOJIOTHYECKUX MPOIECCOB UTto Takoe MOJEIb TUIIA «UEPHBIN SITUK»?
B 1ueM 0cOOEHHOCTE CTATUYECKUX MOJEIIEi?
Kakue ocoOeHHOCTH UMEIOT JUHAMUYECKUE MOAEIIH?
B yem cymHoCTh coepKaTeNbHOro NOIX0/1a MPU NOCTPOCHUU MaTeMAaTUYECKOM Moaenn?
Temaruka 1a60paTOPHBIX PaOOT IO MATEMATHYESCKOMY MOJICTUPOBAHHUIO
METAITYPTUYECKUX MPOIIECCOB
MareMatuueckoe MOJEIHPOBAHUE MPOIECCAa HCTEYCHHUS IyThsl M3 BEPXHEW KHUCIOPOIHOM
HCIIOIB30BAaTh METOIBI MATEMATHYECKOTO
YMeTh (GbypMBI B KOHBEpTEDE.
MOJICTTUPOBAHUS METAJUTYPTHYECKUX 0OBEKTOB
MaremaTtudeckoe MOJICIMPOBAHUE npoiiecca OKHCJIEHUA Maprasiia B
Y TEXHOJOTUYECKHX MTPOLIECCOB .
KHCJIOPOIHO-KOHBEPTEPHOM IIJIaBKE.
MaremaTtudeckoe MOJICIIUPOBAHNUE npoiiecca dbopmMupoBaHUs MaKpOCTPYKTYPBI
HETIPEPHIBHOJIUTON 3arOTOBKH.
3ananus Ha perieHue 3aaad u3 npodeccruoHanbHON 00IacTi
Maremaruueckoe MOJICTTUPOBAHUE npoiiecca OKHCJIEHUSI Maprasiia B
KHUCJIOPOJIHO-KOHBEPTEPHOU M1aBKke. CMOAENMPOBaTh 3aBUCHUMOCTh OCTATOYHOI'O COJIEp KaHUs
Bmaners Maprasiia B MeTajuie OT COJEp>KaHUs MapraHila B UYyI'yHEe U OCHOBHOCTH IIJIaKa JJI YCIOBHI

HaBBIKAMH MCIOJIb30BaHUS CTaHAAPTHBIX
IPOrPaMMHBIX CPEJCTB 3JIEKTPOHHBIX TAOIUI]
«Excely miist paspaboTKi MaTeMaTHUECKHX
MozeseHn

MMK.
HeoOxonuMmele U1t pacueToB JaHHbIE BHIOMPAIOTCS CAMOCTOSITENIBHO.

Pexomennyemas nureparypa:
1. KonecnukoB lO.A., bynanoB B.A., CronspoB A.M. Meramiypruyeckue TEXHOJIOTHMHM B
BBICOKOTIPOU3BOJUTEIHHOM KOHBEPTEPHOM Iiexe: yueOHoe nocobue. — Marauroropck: M3a-Bo
MarnuToropck. roc. TexH. yH-ta uM. [.11. Hocosa, 2015. — 379c.
2. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTHsS IUIABKU CTAIU. —
Maruutoropck: MI'TY, 2000. — 544 c.

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

3HaTh

3¢ exTHBHBIE BapUAHTHI YCTPaHEHUS
HEJ0CTaTKOB KOHCTPYKIIUU
METaJITypruueckoro arperara u
COBEPUICHCTBOBAHUS TEXHOJIOTMYECKOTIO
nporecca

KoHTpobHbIe BOPOCH! 11 IPOBEACHUS TEKYIIIETO KOHTPOJISL 1 UTOIOBO
aTTecTallvu B popMe IK3aMeHa
KaxoBa cyImHOCTbh cTaTHYECKUX MOJIENIEH B METAJLTypruu?
KakoBbI 0COOEHHOCTH TUHAMHYECKOTO MOJCIMPOBAHUS B METAJUTYpriuu?
B uyem ocoOeHHOCTH MOZICIICH ¢ pacTpeIeICHHBIMH ITapaMeTpaMu?




[Toyemy mapamMeTpsl MOJECIH MOTYT OBITh paclpeacICHHBIMU?
KaxoBa 0c00€HHOCTh UMUTALIMOHHBIX MOIENIEH?

B ueM cymHOCTh pa3IuyHBIX YUCICHHBIX METOIOB?

I’IE’:M OTJINYAKOTCA pa3J'II/I‘-IHBIe METOAbI OHTI/IMI/IBaLII/II/I?

BBISBIIATH () (PEeKTUBHBIC BAPHAHTHI

Temaruka 1a60paTOPHBIX PaObOT IO MATEMATHYECKOMY MOJICTTUPOBAHUIO
METaJLTYPrHYECKHUX MPOIIECCOB
Maremarudeckoe MOJACIMPOBAaHME Mpolecca NUIAKOOOpa3oBaHWS B  KOHBEpTEpe C

Ymets KOMOMHHPOBAHHOM MPOYBKOM KHCIOPOJAOM CBEPXY U apTOHOM CHH3Y.
YCTpaHCHHA HEAOCTATKOB KOHCTPYKIIMHU
MareMaTHuecKoe MOJICIIUPOBAHUE MTPOLIECCA PACKUCICHHUS CTAIIH.
METAJTyPrUYecKOro arperara u .
MatemaTtnueckoe MOJEIUPOBAHKE MPpoliecca BaKyyMHOM 00pab0OTKU MeTasuia
COBCPHICHCTBOBAHUA TCXHOJOIMYCCKOI'O
Hpomecea MareMaTHuecKoe MOJEIHPOBAHUE TMpoIecca MPOAYBKM METajula B KHUCIOPOJHOM KOHBEpTEpE
p CBEPXY
MatemaTtrueckoe MOACIMPOBAHUE TIpoIiecca OKUCIIeHUs (hocdopa B TyrOBOM CTANICTIIIABUIIBHON
TICYH.
3amaHus Ha pelICHHE 3a/1ad U3 MpodecCHOHAIBHON 00JIacTH
MaremaTHueckoe MOJEIMPOBAaHUE TIpoliecca OKUcieHus ¢ocdopa B IyroBoii
cTajleruiaBiiIbHON nieun. CMOAenupoBaTh 3aBUCUMOCTh OCTaTOYHOTO cojepkaHus (ocgopa B
MeTajule Mepe]] BBIIYCKOM M3 arperata ot cojaepkanus ¢pocdopa B IoMe U OCHOBHOCTH IIUIAKa
HaBBIKAMU BBISBICHUS 3P EKTUBHBIX N .
Bnagers pu padore ¢ 30 % JIoMa B METANINYECKOM LIMXTE.

BAPHUAHTOB YCTPAHEHUS] HEJOCTATKOB
KOHCTPYKIMH METAJUIYPIrUYECKOr0 arperara u
COBEPIIECHCTBOBAHUS TEXHOJIOTHUYECKOTO
npoiecca

Heo6xonnMele 7151 pacueToB JaHHbIE BEIOMPAIOTCS CAMOCTOSTENBHO.
PexoMennyemas nureparypa:
1. burees A.M., burees B.A. Metannyprus cranu. Teopust 1 TEXHOJIOTUS IUIABKU CTalIH. —
Maruurtoropck: MI'TY, 2000. — 544 c.
2. KonecnukoB lO.A., bynanos Bb.A., CronspoB A.M. Meramnypruueckue TEXHOJIOTHMH B
BBICOKOITPOU3BOIUTEILHOM KOHBEPTEPHOM Iiexe: yueOHoe mocodue. — Marauroropek: M3a-so
Maruauroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2015. —379c.




0) ITopsinok npoBeneHUst NPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJH M KPUTEPUH
OLICHUBAHUS:

[TpomexyTouHas arTectanus o Aucuuruimae «MoaenupoBaHye NporeccoB 1 00HEKTOB B
METaJUTYPrUK» BKJIIOYAET TEOPETUYECKHUE BOTIPOCHI, TIO3BOJISIFOIIME OLICHUTh YPOBEHb YCBOCHUS
00y4JaroMMuUCs 3HaHUH, U IPAKTUYECKUE 33/1aHUS, BBISBISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

DK3aMeH M0 JaHHOW AUCUHUIUIMHE TPOBOAUTCS B YCTHON (hopMe MO IK3aMEeHAIIMOHHBIM
Ouieram, KakJIblil U3 KOTOPBIX BKJIIOYAET JiBa TeOpeTUUYecKuX Bonpoca. [Ipu oueHke 3HaHMM Ha
9K3aMeHe 00s13aTEIbHO YYUTHIBAETCS OLIEHKA, OJydyeHHas: 00yJarolMMCs paHee MpH 3aluTe
WH/IMBUIYaJIbHOM 1a00paTopHOi paboThI 10 MaTEMAaTHYECKOMY MOJICITMPOBAHHIO KOHKPETHOTO
TEXHOJIOTHYECKOr0 Ipolecca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4YarouIuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
yueOHOro MaTepuana, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJaHHsl, CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIHMSIX TOBBIIICHHON CIIOXKHOCTH;

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUM YPOBEHB
c(OPMHPOBAHHOCTH KOMITETEHIINIA: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHHUSI IIPH aHATUTUYECKUX OTEepalusiX, epeHoce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oana) — 00yJyarouuiicss IeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMIA: B X0/1€ KOHTPOJIBHBIX MEPOTIPHITHN
JOTTYCKAIOTCS OIMNOKHU, IPOSBISETCS] OTCYTCTBUE OT/ICIbHBIX 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% TeopeTHuecKoro MaTepuana, J0MycKaeT CylIeCTBEHHbIE OIINOKH, He
MOYKET MOKa3aTh WHTEIUICKTYalIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXKET MoKa3aTh
3HaHUS Ha YPOBHE BOCIIPOU3BECHHS U 00BICHEHHS HH(POPMAIINU, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3a/au.



