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JIuer akTyasmm3anuu pabodeii nporpaMMbl

Pabouas mporpaMma rnepecMoTpeHa, o0cysk/ieHa i onobpena s peanusanuy B 2020 - 2021
y4eGHOM rojy Ha 3acefaHuu Kadenpsl MeTaulypruy ¥ XMMHYECKUX TEXHOJIOTHi

Tlpotokon ot 37 Q%} of 29%0_ r. e Z
3as. kadenpoii < A.C. XapueHko

Pa6ouas mporpaMma nepecMoTpeHa, obcyxaeHa u oo0pena Juis peanuszanuu B 2021 - 2022
yueGHOM rojty Ha 3acenanuu kadeapsl MeTanmypruy ¥ XHMHUYECKHX TEXHOJIOTHi

[IpoTokomor ___ i 20 r. Ne
3aB. kadenpoit ] A.C. XapueHko

Pa6ouas nmporpamma nepecMoTpeHa, obcyxkaeHa u onobpena juist peanusanuu B 2022 - 2023
y4eOHOM rojy Ha 3acemanuu Kadeapsr MeTawryprud 1 XMMHYECKHX TEXHOJIOTHH

IIporokomor 20 1. Ne
3aB. kadeapoit A.C. XapueHnko

PaGouas nmporpamMma nepecMoTpeHa, 00cyxKeHa u ogo0pena juist peanusanuu B 2023 - 2024
y4eOHOM roay Ha 3acefaHuu Kadeapsl MeTamTrypruy ¥ XMMHYECKHX TEXHOJIOTHH

IIpotokon ot ___ 20 r. Ne
3aB. kadenpoi A.C. Xapuenko




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Henssmu  ocBoeHus aucuuiinHbel «MoJenupoBaHue TMPoOLECcCOB U OOBEKTOB B
METALTYPTHHY SIBISIOTCS (OPMHUpPOBaHUE Yy OOYYArOMIMXCS MPEJICTABICHHA W HABBIKOB IIO
pa3paboTKke MaTeMaTH4YeCKHMX MoJielel MeTaJTypruYecKuX arperaroB M TEXHOJIOTMYECKUX
IIPOLIECCOB METAJIIIYPIUUECKOT0 IPOU3BOJICTBA.

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

JucuuruinHa MoaenupoBaHue IPoLEeccoB M 00bEKTOB B METAJUTYPIUU BXOIUT B 0a30BYIO
4acTh y4eOHOTO I1aHa 00pa30BaTENbHON MPOTPAMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

OCHOBBI METAJTYPrU4€CKOr0 IPOU3BOACTBA

AHanu3 4nucioBoi nHGopMaru

WNudopmarrka 1 MHGOPMALIMOHHBIE TEXHOJIOTUU

MaremMarnueckas CTaTUCTHKA B METaJUTypruu

dusnueckas 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

IlonroroBka k cade u cjada rocyapCTBEHHOTO SK3aMEHa

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHUS IUCHUILUIMHBI (MOayisi) «MoaenupoBaHue MPOLECCOB U
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 MAaTEMATUUICCKOTO MOACITIUPOBAHUA MCTAJUTYPTUICCKUX 00BEKTOB U
TEXHOJIOTHYCCKUX ITPOLCCCOB

YMeTh HCIIOJIB30BATh METOAbl MATEMATUYCCKOI'O MOACIIUPOBAHUA
MCTAJLUTYPIUYCCKUX 00BEKTOB M TEXHOJOTHUYECKUX IIponIeccoB

BJ'IaI[eTB HaBbIKaMM HCITOJIB30BAHUA CTAHAAPTHBIX MMPOTpaMMHBIX CPCIACTB
QJICKTPOHHBIX Ta6J'II/II_[ «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 KOHCTPYKIIUU
METAJTypruuecKoro arperara 1 COBEpIIeHCTBOBAHUS TEXHOJIOTUYECKOTO
nporecca

YMeTh BBISABIIATH B(I)(I)CKTI/IBHBIC BApPHUAHTHI YCTPAHCHUA HCJOCTATKOB KOHCTPYKIIUN
MCTAJLUTYPIUUYCCKOro arperara 1 COBEpIICHCTBOBAHUSA TEXHOJIOTHYECKOT'O
mnmponecca

Buianers HaBBbIKAMHU BBIABICHHS 3((EKTUBHBIX BAPHAHTOB YCTPAHEHUS HEJIOCTATKOB
KOHCTPYKIMH METAJUTyPIrHYECKOr0 arperara i COBepIeHCTBOBAHNUS
TEXHOJIOIMYECKOI0 Ipouecca




OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJI PELICHHS MHKEHEPHBIX 3a7a4

3HaTh COBPEMEHHBIE METO/Ibl TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO
HCCIIEIOBAaHMSI ITPOLIECCOB U OOBEKTOB B METAJTyprUu

Ymerb IIPOrHO3UPOBATh BO3MOKHOCTh PEIIEHHUS] MHKEHEPHBIX 33134 B
METaJLITypruu

Brnaners METOAAMHU UCCIIEI0BaHUS U CIIOCOOHOCTBIO OOBSACHATH €r0 PE3yJIbTaThl

MPUMEHUTEIHHO K MPO(PECCHOHANBHOMN e TETbHOCTH




4. CTpyKTypa, 00b€EM U colepKaHne NTUCHUIINHBI (MOLYJIs)
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 aKkaJI. 4acoB

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

dopma arTecTaluy - 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
JUCIIMILIAHB 5 [ . | xommerenuu
O g £ paboThI MIPOMEKYTOUHOM
nab. | mpakr. | =3
Tlex. Z'g aTTeCTalun
3aH. 3aH. | QO &
Pazgen 1. IMonsitue
MaTeMaTHYECKOH MOJIEIIH
Nzyuenue
11 Tlousitue ) TEOPETUIECKOTO TTK-5, TTK-11,
MaTeMaTHYeCKOU MOJICIIH JICKIIMOHHOTO .
| 6 6 821 8 Yceraslii onpoc  |OTTK-4
00IIIHe TPUHIIUTIBI M STAITbI MaTepHana u
€€ MOCTPOCHHUS HHTEpHET-
NUCTOYHUKOB
Hroro no pazaeny 6 821 8
Pasnen 2. BerunciaurenbHbIN
SKCIEPUMEHT U aJICKBATHOCTh
MoJielen
2.1 CraTtuyeckue MOJEIHU B ToAroToBKa K Sammra
METAILLYPTHH. HeKI[.l[I/IOHHLIM u 1a60 ]:TO HO [K-5, ITK-11,
OcobeHHOCTH 6 8 8/41 8 paTop . |OIIK-4
71a00paTOPHBIM paboThI; YCTHBIH
JIMHAMHYECKOTO
3aHATHAM ornpoc
MO/ICIIUPOBAHUS B
Hroro no pazaeny 8 8/41 8
Paznen 3. TlpumenenHue
YUCJIICHHBIX METOOO0B JIA
aHaJii3a M pacyera MpoleccoB
3.1 YuciieHHbIE METOIBI
VTS aHaJk3a U pacyera IToaroroska K 3amura TIK-5. TIK-11
o 1 )
MPOIIECCOB, MPOTEKAIOIINX JIEKITMOHHBIM U J1a60paTOPHOM
p - 1P 6| 8 | su4n 8 PATOPHOM | 114
[PY TIPOM3BOICTBE U n1abopaToOpHBIM paboThI; YCTHBIN
00paboTKe METAIJIOB U 3aHATHIM ornpoc
CIIJIaBOB
Wroro no pazneny 8 8/41 8
Paznen 4. Metons! pemeHust
COHpﬂ)KCHHBIX 3aaa4
. IToaroroska K 3amnura
4.1 Mogens THNa «9epHbIi HCKHI/IOHHHM N 1260 ];,-[TO ot IK-5, TIK-11,
SIIHK». J[MHaMudecKue 6 6 6/21 6 1 patop . |OIIK-4
n1abopaToOpHBIM paboThI; YCTHBIN
MOJIECITH.
3aHATUSAM OIIpoC
Hroro no pazneny 6 6/21 6
Paznen 5. IlocTaHoBKa U myTH
pEIICHHs] OTUMHU3ALUOHHBIX
3a1a4




5.1 Mozers ¢ HGOHF%TOB“ K . 6?)321?3 [, e,
pacnpeeeHHbIMU 6 6 421 6,3 | JCKIMONHBIMH /1abOPATOPHON 3 ryye g
JTab0paTOPHBIM paboThI; YCTHBIH
mapaMeTpaMu
3aHSATHAM 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 JK3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jlnst  peanu3anuM  TPEAYCMOTPEHHBIX  BUIOB  Y4eOHOW pabOThI B KadecTBe
o0pa3oBaTeNbHBIX W HMH(QOPMAIMOHHBIX TEXHOJOTUHA B  TPENOJAaBAHUU  JUCIHUILIUHBI
«MojenupoBaHue MPOIECCOB M OOBEKTOB B METAJUTYPTUHM» HCIOJIB3YIOTCS TPaJAWIIMOHHAS H
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHAS TEXHOJIOTHH.

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

Ha naGopaTopHbIX 3aHSATHUAX C HCHOJB30BAaHHUEM TEPCOHAIBHBIX KOMITBIOTEPOB
BBITIOJIHAOTCS HMHAWUBHUIYAJIbHbIE 3aJaHusd [0 H3y4aeMOMYy pasfelny IUCHUIUIMHBL [Ipu
MIPOBEJICHUM 3aHATHH MCIOJB3yeTCS METOJ KOHTEKCTHOTO OOy4YeHHs, KOTOPBIA TO3BOJISIET
YCBOUTH MaTEpHall IyTeM BBISBJICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM H €T0 IPUMEHEHHUEM.
Pe3ynbTaThl  BBINOJHEHHBIX 3aJaHUM  3alMINAIOTCA MW TOJBEPraloTCsi 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-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Jleymmn, Y. O. MojenupoBaH#e MPOIEeccoB U 00HEKTOB B METAJUTYPTUH © Y4eOHHUK /
N.O. Jleymun. - M. : ®opym : HUL[ UHOPA-M, 2019. - 208 c. - (Beicmee oOpazoBaHmue:
bakanaBpuar). - ISBN 978-5-16-101315-1. - Tekcr : oaexkrponnsni. - URL:
https://new.znanium.com/catalog/product/1012428

0) JlonosiHuTEIbHAS JIUTEPATYpA:

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

2. Kyuepses, b. B. MogenupoBanue mporeccoB u 00bEKTOB B METATYPTUH | y4eOHOE
nocobue / b. B. Kyuepsie, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — Yacts 1
: MogenmupoBanne W onTHUMH3aUs TexHonormdeckux cuctemM — 2004. — 62 ¢. — Tekcer :
snektponHsli  // JlaHp : JIEKTPOHHO-OuOimoreynas  cucrema. —  URL:
https://e.lanbook.com/book/116999

3. bekapesuu, A. A. UHpopmanimoHHbIE TEXHOIOTUU U aBTOMATH3aIUs B METAJTYPrHH
yueOHoe mocodue / A. A. bekapesuy, 0. /1. Mutkesuu. — Mocksa : MUCHUC, 2012. — 71 ¢c. —
Tekcr : omextponnwii /[ Jlanb © 2nekTpoHHO-OMOMoTewHass 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 T€Y. U3I.
2011 r.]. - Maruauroropck : MI'TY, 2015. - 1 anektpoH. 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 ooOpamenus: 04.10.2019). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

B) MeToauyeckue 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 MeTajyla B CIsI00BOM HENpEephIBHOJIUTONW 3aroTOBKE:
Meroandeckue ykazaHusl K 1a0opaTopHOi paboTe 1mo guciuIuinae «MoaenupoBaHue MPOIecCcoB
U 00BEK-TOB B METALUTyprum» Uit cryneHToB crernuanbHocTd 150101, Marnutoropek: I'OY
BITIO «MI'TY», 2012. 8 c.

2. CemuBanoB B.H., CromspoB A.M. OmnpeneneHue TEXHOJIOTHYECKUX I1apaMeTPOB
pasnuBKy ctany Ha cisiooBoid MHJI3. Maraurtoropck: 'OY BITO «MI'TY», 2010. 20 c.

3. CemuBanoB B.H., CromspoB A.M. OnpeneneHue TEXHOJIOTHYECKUX I1apaMeTpOB
pasnuBKH ctainu Ha coproBoit MHJI3. Marautoropck: 'OY BITO «MI'TVY», 2010. 22 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

Haumenopanwue I10 Ne noroBopa CpoK IeHCTBHS JTUIICH3UH
MS Windows 7

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

MS Windows 7

Professional (s |1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)

MS Office 2007 |\, 135 o1 17.09.2007 GeccpOTHO
Professional

7Zip cB000HO pacrpocTtpansemoe [10 OecCpoUHO
FAR Manager cB000IHO pacnpoctpansemoe [10 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HazBanwue kypca CchblIKa
DrexkTpoHHas 0a3a meproanyYecKux u3ganuii East View
Information Services, OO0 «MIBHUC»
Hanwonanouas nH(}OpMAITMOHHO-aHATTUTUYECKAS URL:

cucremMa — POCCHICKHMI MHIEKC HAYYHOTO [MTUPOBAHUS
(PMHII)

[MTouckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

HNudopmanmonnas cucreMa - EnnHoe OKHO JOCTyma K

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

denepanpHOE rOCy/IapCTBEHHOE OI0KETHOE
yupexnenne «Denepanbubiii HHCTUTYT npombinuienHoi|URL: http://wwwl1.fips.ru/
COOCTBEHHOCTH»

9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG o0OecrieueHune JUCIHUIIIIMHBI 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 aynuTopus Ui IPOBEACHUS 3aHATHIA JIEKIIMOHHOTO THITa OCHAIICHA:

- TEXHUYECKMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpeACTaBIeHUs y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHast ayaquTopus JUis pOBeIeHHsI 1TaOOPaTOPHBIX 3aHATHIM:

- KOMITbIOTEpHAsi TexHUKa ¢ maketom MS Office, ¢ mogkmouennem k cetu «AHTEpHET» 1
C JJOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus i IPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAllUH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CIIELMAIN3UPOBAHHON MEOEIBIO.

4. [TomenieHue 115t CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

5. Tlomemenune pansi XpaHeHHss W NPOMUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000py/10BaHUS OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaXKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMHU JJIsl PEMOHTA y4eOHOIro 000py10BaHMS;

- 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 IPEIIIOIaraeT BhIMOJIHEHUE TaO0PaTOPHbBIX
pabort. JJabopaTopHbie paboTHI 0 HHIMBUAYAILHOMY 33JaHHUIO BHITIOJIHAIOTCS HA KOMIIBIOTEPE B
9JIEKTPOHHBIX Tabuiax «Excely. [Ipumep Tematnku 3amaHuii st 1a00PATOPHBIX paboT
IIPUBEJIEH B CIIEAYIOIIEM pa3zelie paboueli IporpaMMel. Y CIEIIHas 3alUTa pe3yJibTaToB
1abopaTopHOI pabOTHI SIBIIIETCS 0043aTENBbHOM [Tl TOMYCKa K SK3aMEHY.

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

JlabopaTopHble padoThI 110 AUCHUILIHHE:

1. MaTtemaTtruueckoe MOAEIMPOBAHNUE ITPOLIECCAa BOCCTAHOBIIEHUSI KOHBEPTEPHOTO 1IUIAKA.

2. MaremaTuuyeckoe MOJIeIMPOBaHKE MIpoIecca BAKYyMHOI'O PaCKUCIIEHUS METala.

3. Maremarnyeckoe MOJEIHPOBAHUE IPOLECCa MCTEUCHUS AYThbS U3 BEpXHEH KHUCIOPOTHOMN

(bypMbI B KOHBEPTEPE.

4.MaremaTuieckoe MOJIETTUPOBAaHUE npoiecca 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. Yrto Takoe MOJEINb TUIA «UEPHBIN SIIUK»?

6. B ueM 0COOCHHOCTEL CTaTUYECKHUX MOJACICH?

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 MOJISTTUPOBAHKS B METAILTYprun?

11. B ueM 0coOEHHOCTB MOJIeNel ¢ pacipeieIeHHbIMU TapaMeTpamu?

12. Tlouemy napaMeTpsl MOJIETN MOTYT ObITh pacipe/leIeHHBIMU?

13. KakoBa 0COOEHHOCTh UMHMTAIMOHHBIX MOICIECH?

14. B yeM CyIIHOCTb Pa3IN4HBIX YACIEHHBIX METOJOB?

15. YeM oTiMuarOTCs pa3invuHbIe METOIbI ONITUMHU3ALUN?



[Mpuioxenne 2

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

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHS

OneHouHble CpeCTBa

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

3HaTh COBPEMEHHBIE METO/IbI TEOPETUUYECKOTO U KoHTposibHBIE BOITPOCHI JIs MPOBEACHUS TEKYIIIETO KOHTPOJIS U UTOTOBOM
9KCIIEPUMEHTAIILHOTO HCCIIEI0BAHUS aTtectanuu B GopMe IK3aMeHa
MPOIIECCOB U OOBEKTOB B METAILTYPTUU UTto Ha3bIBaeTCS MOJIEIBIO?
KaxoBbl 0cOOEHHOCTH MaTeMaTU4eCcKOi MOIET?
Kaxkue OpiBatoT MareMaTuueckue MoJIeiu (110 1eIH CO3AaHus, MO MPUHIUITY TIOCTPOCHHS)?
B yem cymuoCcTh hopMaIr30BaHHOTO MOAX0/1a MPU TOCTPOCHUU MaTEeMAaTUYECKOM
MoIenu?
YmMmers MIPOTHO3UPOBATH BO3MOXKHOCTH PEIICHUS Temaruka 1a60paTOPHBIX PAOOT IO MATEMATHYESCKOMY MOJICTUPOBAHHUIO
WHXCHEPHBIX 33714 B METAILTYypPTrUu METaJUTyprUU€CKUX MPOIECCOB
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 cranmu mapku 08HO.

Heo6xoanMele A5t pacueToB JaHHbIE BEIOUPAIOTCS CAMOCTOSITENBHO.

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 — cnoco0HOCTHI0 BLIONPATH U NPUMEHSITh COOTBETCTBYIOIIME METO/IbI MO/IeIUPOBaHUs PU3NUYECKNX, XHMHYECKUX H TeXHOJIOTHYeCKHX NPOLecCcoB

3HaTh METOJIBI MATEeMATHYECKOTO MOJICIIMPOBAHUS KoHTponbpHBIE BOMPOCHI JIJIsl TPOBEACHHS TEKYIIIETO KOHTPOJISL 1 HTOTOBOM
METaJUTypPTHYECKHUX 00BEKTOB u aTTecTanuu B (hopMe dK3aMeHa
TEXHOJIOTHYECKHX TPOIIECCOB UTto Takoe MOJEIh TUIA «ICPHBIN SITHK»?
B 1ueM 0cOOEHHOCTE CTATUYECKUX MOJEIIEi?
Kakue ocoOeHHOCTH UMEIOT TMHAMUYECKHUE MOJIEIN?
B ueMm cymHOCTh copepKaTeaIpHOTo MOAX0/1a MPU MOCTPOSHUH MaTeMaTHYECKOW Moaen?
Tematuka mabopaTopHBIX pabOT MO0 MATEMAaTHIECKOMY MOJAETHPOBAHUIO
METAITYPTUYECKUX MPOIIECCOB
MaremaTnueckoe MOJCIIHPOBAHKE IPOIEcCa UCTCUCHUS AYThsS W3 BEPXHEH KHCIOPOIHOMN
HCIIOJIB30BAaTh METOIBI MATEMATHUUECKOTO
YMmeTs (GbypMBI B KOHBEpTEDE.
MOJICTTUPOBAHUS METAJUTYPTHYECKUX 0OBEKTOB
MareMmaTHueckoe MOJICTTUPOBAHNE mporecca OKHCJICHUS Maprasia B
U TEXHOJIOTUYECKUX MPOIIECCOB .
KHCJIOPOIHO-KOHBEPTEPHOM IJIaBKE.
MareMmaTHueckoe MOJICTTUPOBAHUE mporecca dbopMUpOBaHHS MaKpOCTPYKTYPBI
HETIPEPHIBHOJIUTON 3arOTOBKH.
3ajaHus Ha pelieHue 3a/1a4 U3 npodecCHOoHaIbHON 001aCTH
MareMaTH4eCKOE MOJICTTHPOBAHUE mporecca OKHUCIICHUSA MapraHia B
KHCIIOPOIHO-KOHBEPTEPHOH MaBke. CMOJENUpOBaTh 3aBUCUMOCTh OCTATOYHOTO COJEpP>KAHUS
Brnagers MapraHiia B METaJlie OT COJEP)KaHUS MapraHila B Yyr'yHe W OCHOBHOCTH IIIJTaKa JJIs YCIOBUH

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
Maruurtoropck. roc. TexH. yu-ta um. I'.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

KoHTposibHBIE BOITPOCH! AJIs MPOBEAECHUS TEKYIIETO KOHTPOJIS U UTOTOBOM
aTTecTallvu B popMe IK3aMeHa
KaxoBa cyImHOCTbh cTaTHYECKUX MOJIENIEH B METAJLTypruu?
KakoBbI 0COOEHHOCTH TUHAMHYECKOTO MOJCIMPOBAHUS B METAJUTYpriuu?
B gyem ocoOeHHOCTH MOIeIIEH ¢ pacTpeIeICHHBIMH MTapaMeTpaMu?




[Toyemy mapaMeTpbl MOJEIH MOTYT OBITh paclpeeICHHBIMU?
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?

BBISBJIATH () (PEeKTUBHBIE BApPHAHTHI

Temartuka 1abOpaTopHBIX PaOdOT O MATEMATHYECKOMY MOJICTUPOBAHUIO
METaJLTYPrHYECKHUX MPOIIECCOB
Maremaruueckoe MOJACIMPOBAaHME MpoIlecca NUIAKOOOpa3oBaHUS 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
MaremaTrueckoe MoOJEIMpPOBAHUE TIporecca oOkucieHuss ¢ochopa 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 rmocodue. — Marauroropek: M3a-so
Maruauroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2015. —379c.




0) ITopsinok npoBeeHUsi MPOMEKYTOYHOM aTTeCTALINH, I0KA3aTeJIH U KPUTEPUH
OLICHUBAHUS:

[TpomexyTouHas aTTecTanus no AUCUUIUIMHE «MozaenupoBaHue MpoIeccoB U 0ObEKTOB 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 YPOBEHD
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 «Xopoo» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUM YPOBEHB
c(OPMHPOBAHHOCTH KOMITETEHIINIA: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHUSI IPH aHATUTUYECKUX OTEepalusiX, epeHoce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLICHKY «y/J0BJeTBOPUTEIbHO» (3 Oaa) — 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
YMEHHSIMH TIPU X TIEPEHOCE Ha HOBBIE CUTYaIUU;

— Ha OIICHKY «HEeY/I0BJIETBOPUTEIbHO» (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.



