MUHHUCTEPCTBO HAVKU 1 BBICILIETO OBPA3OBAHHSI
POCCUNCKON ®EJIEPAIIUU

T DesiepatbHOE rOCY1apCTBEHHOE GIOKETHOE 00pa3oBaTe/IbHOE yUpeskIeHHe
: BBICILIEr0 00pa3oBaHus
* + «MarauToropckuii rocy1apcTBeHHBINH TEXHHYECKHI yHuusepcuteT uM. [.1. Hocoa»

N

| VTBEPXJAIO

\

iz | Al _ Jupexzop IMMuM
e

/ S A.C. CaBuHOB

& »/_f/ 20.02.2020 .

N

PABOYASI ITIPOT'PAMMA JTUCIHUILIMHBI (MOAY.JIsT)

MOJE/THPOBAHHE ITPOLIECCOB H OB bEKTOB B META/L/TVPTHH

Hamnpasnenue noarorosku (cnennansaocts)
22.03.02 METAJUIYPTUA

Hamnpasnennocts (nmpoduns/cnenuanmsars) IIPOrPaMMBI
Merannyprus yepHbIX MeTasI0B

YpOBeHb BBICLIEr0 06pa30BaHHs - HakanaBpuar
[IporpaMma moaroToBkH - akaneMuyeckuii GakanaBpuar

®opma 00yuenus
OYHas

WUucruryt/ paxynsrer  UHCTHTYT METaJLTy pruH, MalIHHOCTPOEH s # MaTepPHAI000paboTKH

Kadenpa MeTannypruu u XHMHYECKUX TEXHOIOTHiA
Kype 3
Cemectp 6

Marnuroropck

2020 rox



PaGouas nporpamma cocrapiena Ha ocHoBe ®I'OC BO 1o HampaBiIeHHIO MOATOTOBKH
22.03.02 Metannyprus (yposeHb OakanaBpuara) (nmpuka3 MunoGpuayku Poccun ot 04.12.2015
r. Ne 1427)

PaGouast mporpamma paceMoTpeHa u 0100peHa Ha 3aceaHun Kadeapsl MeTamtypruu u

XHMHYECKUX TeXHOJIOTHH
18.02.2020, nporokosn Ne 6 % / =
3as. kadepoit & teef ~ A.C. XapueHko
Pabouas nporpamma o106pena Metonuueckoit komuccueit UMMuM
20.02.2020 r. mpotokon Ne 5 "
Hpeacc’ﬁér’enb -§ A.C. CaBuHOB
2
PaGouas nporpamma cocrabieHa: W
npodeccop kapeapel MuXT, 1-p TexH. Hayk . “ AM. Cronspos
podpeccop kadeap P 2 7 Ap
Penenzenr:

Jupexrop OOO"[InakcepBuc" , KaH/. TeXH. HAYK Bop e o /— AB. Bemxuii




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2022 - 2023
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmoTtpena, o0cyxaeHa u ogoopena s peanuzanuu B 2023 - 2024
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO

PaGouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanuszamnuu B 2024 - 2025
y4eOHOM IOy Ha 3acefaHuu Kapeapsl MeTaTypriud i XHMHYECKAX TEXHOJIOTHI

IIporokom ot 20 1. Ne

3aB. kadempoii A.C. YapquKo

Pabouas mporpamma rnepecMoTpeHa, o0cyxieHa u ooopena i peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokom ot 20 1. Ne

3aB. kadempoii A.C. YapquKo




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 (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

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

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

[TK-5 criocoOHOCTHIO BBIOUPATH U MPUMEHSATH COOTBETCTBYIOIINE METO/IbI MOJIETUPOBAHUS
(bU3NUECKNX, XUMUYECKUX M TEXHOJOTHYECKUX MPOIIECCOB

3HaThL MCTOABI MAaTEMATUUICCKOTO MOACITIUPOBAHUA MCTAJUTYPTUICCKUX 00BEKTOB H
TCXHOJIOTUYICCKHUX MPOICCCOB

YMeThb HCII0JIB30BAaTh METOJAbl MATEMATHUYCCKOI0 MOJCIUPOBAHHUA
MCTAJLUTYPIUYCCKUX 00BEKTOB M TEXHOJOTHUYECKUX IMponeccoB

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

[1K-11 roTOBHOCTBIO BBISIBIATh OOBEKTHI IJIs1 YIYUIICHHS B TEXHUKE U TEXHOJIOTHU

3HaTh 3¢ deKTUBHBIC BAPHAHTHI YCTPAHEHUS HETOCTATKOB KOHCTPYKIIMU
METAJTypruuecKoro arperara 1 COBepIIeHCTBOBAHUS TEXHOJIOTUYECKOTO
nporecca

YmeTb BBISIBJIAT 3()PEKTUBHBIC BAPUAHTHI YCTPAHEHHSI HEJIOCTATKOB KOHCTPYKITUH
METaJUTYPIrHYECKOTO arperata u COBEPIICHCTBOBAHHS TEXHOJIOTHIECKOTO
nporecca

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




OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJI PEIICHHS MHKECHEPHBIX 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 UCCIIEI0BaHMSl U CIIOCOOHOCTBIO OOBSACHATD €r0 PE3YJIbTaTh

MPUMEHUTETHHO K POPECCHOHATBHON e TETbHOCTH




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— aynuTopHas — 68 akaj. 4acos;

— BHEAyUTOpPHAs — 4 aKaJI. 4acoB

— caMOCTOsITeNIbHAS paboTa — 72,3 aKkaJi. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca
dopma aTTecTaluu - SK3aMEH

AynuropHas ) s
o | xowraxrHas pabota E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) E B . p Kox
S 3 © | caMOCTOATENBHOM | yCIIeBaeMOCTH U
JUCIUATIIAHBI 3 [~ . | xommeTeHIIH
O 2 £ paboThI MIPOMEKYTOUHOM
nma0. | mpakr. | 3 &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
Paznen 1. [Tonsarue
MaTEeMaTHIECKOW MOJIEITH
Nzyuenue
1.1 TousTHE TEOPETUIECKOTO
MaTeMaTHYECKOH MOJIEIIH JICKITHOHHOT'O N TIK-5, TIK-11
ACTH, g 6 821 15 ! YcTHBIi onpoc ' '
001II1e PUHIIKITEI ¥ STaTIbI MaTtepuana u OIIK-4
€€ MOCTPOCHHUS WHTEPHET-
HCTOYHHKOB
Hroro no pazaeny 6 821 15
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 15 N
71a00paTOPHBIM paboThI; YCTHBIH OIIK-4
JUHAMHYECKOTO
3aHITHIM ornpoc
MO/ICIIUPOBAHUS B
Hroro no pazaeny 8 8/41 15
Paznen 3. TlpumeneHue
YUCJICHHBIX METOIOB IS
aHaJi3a M pacyera MpoleccoB
3.1 YuciieHHbIE METOIBI
VTS aHaJk3a U pacyera IToaroroska K 3amura
MPOLIECCOB, MPOTEKAIOIIUX 6 8 R/41 20 JICKIIMOHHBIM U naboparopHon TIK-5, TIK-11,
MIPY MPOU3BOJCTBE U 1abopaTopHBIM paboThI; YCTHBIH OIIK-4
00paboTKe METAIJIOB U 3aHATHIM ornpoc
CILIABOB
Wroro no pazaeny 8 8/41 20
Paznen 4. Metons! pemeHust
COTIPSDKEHHBIX 3a/1a4
. IToaroroska K 3amura
4.1 Mopenb TUNa «4epHBIH A .
JIEKIIMOHHBIM U naboparopHon TIK-5, T1K-11,
SIIKK». J[MHaMHUecKue 6 6 6/21 14 .
Mol 1abopaTopHbIM paboThl; YCTHBIN OIIK-4
’ 3aHATUAM 0TIpoC
Uroro no pazaeny 6 6/21 14
Pazpnen 5. IlocraHoBKa U IyTU
pEIICHHs] OTUMHU3ALUOHHBIX
3a7a4




5 1 Moeis IMoaroToBka K 3amura
) A JIEKIIMOHHBIM U naboparopHon TIK-5, TIK-11,

pacnpene/icHHBIMU 6 6 4/21 8,3 . .

1a60paTOPHBIM paboThl; YCTHBIH OIIK-4
napaMeTpaMu

3aHATHSIM orpoc

HUroro no pazaeny 6 421 8,3
Uroro 3a cemectp 34 |34/141 72,3 SK3aMeH
Hroro no aucumruinye 34 |34/141 72,3 DK3aMeH TIK-5,IIK-

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
00CVKIIEHHIO C BBISIBIIEHHEM U 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:
baka-maBpmar). - ISBN 978-5-16-101315-1. - Tekcr : oanektponnsii. - URL:
https://new.znanium.com/catalog/product/1012428

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Kyuepse, b. B. MogenupoBanue mnporeccoB U OOBEKTOB B METAIIypruu.
MozenupoBaHie ¥ ONTHMHU3AIMS MPOLIECCOB JHCTOBOM MpOKaTku : ydeOHoe 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 :
anekTpoHHblt /[ JlaHb : JJIEKTPOHHO-OMOimoreynass  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.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true (mata oOpamenus: 04.10.2019). - Makpooobekt. - Tekct
ANIEKTPOHHBIN. - CBeneHus noctynHsl 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:
Metoanyeckue yka3zaHus K Ja00paTOpHOil paboTe 1o AucuuIuinHe «MoaeaupoBaHue IPOLECCOB
¥ 00BEKTOB B METAJUTYpTUm» Jisi cTyAeHToB cnennanbHoctu 150101. Marauroropck: 'OY BIIO
«MI'TY»,2012. 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:

IIporpamMmmHoe oGecnieyeHue

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

7Zip cB000HO pacrpocTpansemoe [10 0ECCPOYHO

FAR Manager cB000THO pacnpoctpansemoe [10 OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI

HazBanue kypca CchplIKa
DrekTpoHHas 0a3a meproaAnyYecKux u3ganuii East View
Information Services, OO0 «MIBUC

https://dlib.eastview.com/

HamnmonansHas nH(GOPMaIMOHHO-aHAIUTUYECKAs URL:

cucrema — POCCUICKUI MHIEKC HAYYHOTO LIMTUPOBAHUSA h TR . .
ttps://elibrary.ru/project risc.as

(PVHIY) p y.ru/proj p

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

HNudpopmannonnas cucreMa - EnnHoe OKHO JocCTyma K

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

denepaibHOe rocyIapCTBEHHOE OrO/KETHOE
yupexaenne «DenepanbHbiii uHCTHTYT npombiiienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTU»

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune 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!

- TEXHHUYECKMMHU CPEICTBAMU OOYYEHUs, CIYKAIIUMH Ui HPEACTaBICHUS 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-METOMUECKON TOKYMEHTAIUN H MaTEPUAIIOB.



Ipuioxkenne 1

6 YueOHO-MeTOHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI padoThl 00y4aroIMXCs

Mo auciummae «MoJeTMpOBaHHE MPOIECCOB W OOBEKTOB B  METAUTypPrUN)

IpeyCMOTPEHA ayTUTOPHAs U BHEAYJMTOPHASI CAMOCTOSATENIbHAS Pab0oTa 00YYaIOIIUXCS.
AyauTopHas — caMOCTOsTeNIbHAas  paboTa  CTYJCHTOB  MPEANOJAracT  BBIOJHEHHE

naboparopHbIX paboT. JlaboparopHbie pabOTHI 110 HHIUBUYaTHHOMY 33JaHHIO BRITOJHSIOTCS Ha
KOMITBIOTEPE B 3JICKTPOHHBIX Tabmuax «Excely. [Ipumep Tematuku 3amgaHuii 1ist 1a00paTOPHBIX
paboT MpUBEACH B CIIEAYIOIIEM pasjelic padoveil mporpaMMbl. Y CIICIIHAS 3alUTa Pe3yJIbTaToB
Ja00paTOPHOM PabOTHI SIBISCTCS 00S3aTEILHOM IS OMYCKa K 9K3aMEHYy.

BHeaynuTopHas camocTosiTenbHas pabdoTa OOYYaroIMXCS OCYIISCTBISCTCS B BHIE
U3yYEeHUS JTUTEPATYPHI [0 COOTBETCTBYIOIIEMY pa3Jieiy ¢ MpopaboTKO# MaTepuaa.

JlabopaTopHble padoThI 10 AUCIHUILIHHE:
1. MaTemaTtuueckoe MOAEIMPOBAHNE IIPOLIECCAa BOCCTAHOBIICHUSI KOHBEPTEPHOTO LIUIAKA.
2. MaremaTuuyeckoe MOJeIMPOBaHKE MIPOIecca BAKYYMHOI'O PaCKUCIIEHUS METalla.
3. Maremarnyeckoe MOJETHPOBAHUE TPOLECCA UCTCUCHUS IYThsl U3 BEPXHEH KUCIOPOIHOU
(bypMbI B KOHBEPTEPE.
4.MaremaTuueckoe MOJIETTUPOBAaHUE npotecca OKHCJICHUS Maprasua B
KHCJIOPOHO-KOHBEPTEPHOH IJ1aBKe.
5. Maremarnyeckoe MOEIMpPOBAaHKE IIpoLiecca POPMUPOBAHUS MAKPOCTPYKTYPbI
HENPEePbIBHOIUTOMN 3arOTOBKH.

IIpumepHBIE BONPOCHI 1JIs1 YCTHOI'O ONPOCA:

1. Urto Ha3pIBaeTCSI MOJIEIBIO?

2. KakoBEI 0COOCHHOCTY MaTEMAaTHYECKOM MOJIEITH?

3. Kakue ObIBaroT MaTeMaTudeckue Mozenu (1o e CO3AaHusl, 0 MPUHITUIY TOCTPOSHNs)?
4. B yem cynrHocTh (OpMaATM30BaHHOTO TIOIX0/1a TIPU TOCTPOECHUU MaTEMaTUUYECKON
Moaenu?

5. Yto Takoe MOJIENb TUTIA «UE€PHBIH SIIITUK»?

6. B ueM 0COOEHHOCTh CTATHUECKUX MOJICICH?

7. Kakne 0COOCHHOCTY UMEIOT JUHAMUYECKHE MOJICITH?

8. B ueM CymHOCTb coiepKaTeNbHOr0 MO1X0/1a TPU OCTPOEHUU MaTEMATUYECKON Moienn?
9. KakoBa CyIIHOCTh CTaTUYECKHUX MOJIENIEN B METAJUTypTUH?

10. KakoBbl 0COOEHHOCTH AMHAMUYECKOTO MOJICIUPOBAHUS B METALTYPTHU?

11. B yeM 0coOeHHOCTH MOIEeTIEH ¢ pacTpeeICHHBIMH TapaMeTpaMu?

12. Tloyemy nmapaMeTpsl MOJIETH MOTYT OBITh pactpe/IeICHHBIMU?

13. KaxoBa 0COOEHHOCTH MMUTAIIMOHHBIX MOIEIIEI?

14. B yeM CyIIHOCTb Pa3INYHBIX YUCIEHHBIX METOJOB?

15. Yem oTnr4aroTCs pa3iauyHble METOAbI ONITUMU3AIUN?



IIpunoxenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl IPOBEEHUS MPOMEKYTOYHOM aTTeCTAlluN:

CrpyKTypHBIi
9JIEMEHT [Tnanupyemble pe3yabTaThl O0y4eHHs Ol1ieHOYHbIE CpEeJCTBA
KOMIIETEHIIUHA
OIIK-4 — roTOBHOCTBIO COYETATH TEOPHUIO U MPAKTUKY /IJIA PellieHUs1 MH:KEHEPHBIX 33124
3HaTh COBPEMEHHBIE METOIbl TEOPETUUECKOTO U KoHTposabpHbIe BOMPOCH! AJIsi MPOBEACHHS TEKYIIET0 KOHTPOIIS U HTOTOBOM
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS aTTecTanuu B (popme 3K3ameHa
MPOLIECCOB U 0OBEKTOB B METAJUTYPTUU Yro Ha3bIBAETCSI MOJEIBIO?
KaxoBbI 0COOCHHOCTH MaTeMaTHYECKON MOJICIIH?
Kakue ObIBatoT MaTeMaTuyecKue MoJIeu (10 eI CO3JaHusl, 10 MPUHIIUITY TOCTPOCHUS)?
B uem cymHOCTh (hOpMaTN30BaHHOTO MOAX0/1A TIPU MOCTPOCHUH MAaTEMAaTHUYECKOM
MoJeH?
Vmeth MIPOTHO3UPOBATH BO3MOYKHOCTh PEILICHUS Temartuka m1abopaTopHBIX pabOT MO MATEMATHUYECKOMY MOJICTUPOBAHUIO
WHXXEHEPHBIX 33/1a4 B METAJLUTYPTrUuu METaJUTyPTHUECKHUX MPOIIECCOB
Maremaruueckoe MOAECIMPOBAHUE MTPOLIECCA BOCCTAHOBIIEHUSI KOHBEPTEPHOT'O IIIAKA.
MareMatnueckoe MOACIMPOBAHUE MPOIECCa BAKYYMHOTO PACKUCIICHHS METaJLIA.




Bnanets

METOJIJaMH HCCIIEAOBAHUS U CIOCOOHOCTHIO
OOBSACHATH €r0 Pe3yNIbTaThl IPUMEHUTEIBHO K
npodeccuoHAJIbLHOM 1eATeJIbHOCTH

JlabGopaTtopHas pabora:

MatemaTnueckoe MOJEINPOBAHKE IIPOLIECCA BAKYYMHOI'O PACKUCIEHHUS METAJLIA.
CMozienupoBaTh 3aBUCUMOCTb COJEPKAHUS PACTBOPEHHOI'O B METAJLJIE KMCIOPOa OT JaBJICHUS
B T'a30BOM (paze MUPKYIALMOHHOTO BaKyyMaTopa U COJCpKAaHUs yriIepoaa B MeTajlie Ipu
obpabotke ctamm mapku 08HO.

Heo0xoauMeie ai1st pacueToB JaHHbBIE BEIOMPAIOTCS CAMOCTOSTENBHO.

Pexomenyemas nuteparypa:

1. bureeB A.M., burees B.A. Meramnyprus cranu. Teopus u TEXHOJIOTHS IUIaBKU CTaIU. —
Marnutoropck: MI'TVY, 2000. — 544 c.

2. Konecuuxos 10.A., byganos b.A., Ctonspos A.M. Mertamnypruueckue TEXHOJIOTHH B
BBICOKOIIPOU3BOJUTEIBHOM KOHBEPTEPHOM Liexe: yueObHoe rnocobue. — Maruuroropek: M3a-so
Maruuroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2015. —379c.

IIK-5 — ciioco0H

OCTBhIO Bblﬁl/lpaTb N MIPUMEHATHb COOTBETCTBYHOIME METOAbI MOJTCTHPOBAHUSA (lm:mqecxnx, XUMHUYECCKHUX U TEXHOJOTHYICCKHUX ITPOLECCOB

3HaTh

METO/Ibl MATEMATUYECKOTO MOACIMPOBAHUS
METaJUTypPTUUeCKHX 0OBEKTOB U
TEXHOJIOTUYECKHUX ITPOLIECCOB

KoHTposbpHbIe BOMPOCH! AJIsi TPOBEACHHS TEKYIIIET0 KOHTPOJIS U HTOTOBOM
aTTecTanuu B (hopme 3K3ameHa

Urto Takoe MOJENb TUIA «UePHBIN SITHUK»?

B ueM 0cOOEHHOCTh CTATHYECKUX MOJIENICH?

Kakue 0coOOeHHOCTH UMEIOT JUHAMHYECKHE MOJICITH?

B qyeMm CYHIHOCTI) coz[epmaTenLHoro moaxonaa HpI/I HOCTpOCHI/II/I MaTeMaTquCKOﬁ MOI[GJ'[I/I?

YMmeTs

HCIIOJB30BaTh MCTOAbBI MAaTEMATUYCCKOI'O
MOACIINPOBAHUA METATLTYPIrUUCCKHUX 00BEKTOB
N TCXHOJIOTHYCCKUX MMPOUCCCOB

Temaruka nabopaTopHbIX pabOT O MaTEMATHUECKOMY MOJIETUPOBAHUIO
METaJUTYprHUECKUX MPOIIECCOB

MaremMaTHueckoe MOJISIIMPOBaHHUE MPOIEcca UCTEUCHHUS YThsI U3 BEPXHEH KHCIOPOIHOM
(bypMBI B KOHBEpTEpE.

Marematingeckoe MOICIMPOBAHKE MPOIecca OKUCICHNS MapraHIia B
KHUCJIOPOAHO-KOHBEPTEPHOM IIaBKe.

MaremMaTrueckoe MOJISIIMPOBaHue Mporecca (OPMHUPOBAHUS MAKPOCTPYKTYPHI
HENPEPHIBHOIMTOMN 3ar0OTOBKH.




Bnanets

HaBbIKaMU MCII0JIb30BaHUs CTaHJapTHBIX
IIPOTPaAMMHBIX CPE/ICTB 3JIEKTPOHHBIX TaOIHIL
«Excely mist pa3paboTku MaTeMaTHYSCKIX
MoJeen

3amanus Ha pelIeHHe 3a/1ad U3 MpodeccuoHaIbHON 001acTi

MatemaTrueckoe MOJEINPOBAHKE MTPOLIECCA OKUCIEHUS MapraHiia B
KHUCJIOPOAHO-KOHBEPTEPHOI! MaBke. CMOAEIMPOBATH 3aBUCMOCTb OCTaTOYHOI'O COAEPIKaHUS
MapraHiia B MeTajule OT COAEpKaHHUs MapraHiia B Yyr'yHe U OCHOBHOCTH LIUIaKa JUIsl yCJIOBUM
MMK.

Heo6xoauMeie aiist pacueToB JaHHbBIE BEIOUPAIOTCS CAMOCTOSTENBHO.

Pexomenyemas nuteparypa:

1. Konecunuxos 10.A., bynanos b.A., Ctonspos A.M. Mertannypruueckue TEXHOJIOTHH B
BBICOKOIIPOU3BOJUTEIBHOM KOHBEPTEPHOM Liexe: yueObHoe rnocobue. — Maruuroropek: M3n-so
Marnutoropck. roc. TexH. y-ta uM. ['.11. Hocosa, 2015. — 379c.

2. bureeB A.M., burees B.A. Meramnyprus cranu. Teopus u TEXHOJIOTHS IUIABKU CTaJIU. —
Marnutoropck: MI'TVY, 2000. — 544 c.

IIK-11 - roTOBHOCTBIO BBISIBJSITD 00BbEKTHI VIS YJIy4llIeHUs B

TEXHUKE U TEXHOJIOInn

3HaThb KoHTposbHBIE BOIIPOCH! )11 MPOBEAEHUS TEKYLIETO KOHTPOJI U UTOIOBOM
aTTecTaluu B popMe sK3aMeHa
3¢ (eKTUBHbBIE BAPUAHThl YCTPAHEHUS KakoBa cyImHOCTb cTaTHYECKMX MOJIENICH B METAJUTYpriu?
HEJOCTATKOB KOHCTPYKIUU KakoBbI 0COOEHHOCTH TMHAMHYECKOTO MOJEIMPOBAHMS B METAJUTyprun?
METaJUIyprHYeCKOro arperara u B uem ocoOeHHOCTH MOiENIEN ¢ pacnpeieIeHHbIMU ITapaMeTpamMu?
COBEPIICHCTBOBAHUS TEXHOJIOTHYECKOTO [Touemy mapameTpbl MOZIENIM MOTYT OBITH pacrpeaeIeHHBIMU?
npoiecca KakoBa 0cOO€HHOCTh UMUTAIIMOHHBIX MOJIENIEH?
B yem cymHOCTh pa3InyHbIX YHCIEHHBIX METOI0B?
YeM 0TIINYAOTCS pa3IMYHbIE METOABI ONITUMHU3ALMN?
TemaTuka nabopaTopHbIX pabOT MO MaTEMAaTUUYECKOMY MOIEIMPOBAHUIO
METaJUTyPIrHYECKHUX MPOLIECCOB
MaremMaTHueckoe MOJeIMpOBaHue Mpoliecca MIIaKoo0pa3oBaHusl B KOHBEPTEPE C
BBIABIIATH 3()(PEeKTUBHBIE BapUAHTHI . .
YMmeth KOMOMHHPOBAHHOM MPOYBKOM KHCIOPOJIOM CBEPXY U apTOHOM CHH3Y.

yCTpaHEHUS HEIOCTATKOB KOHCTPYKITHH
METaJUTyprHYecKoro arperara u
COBEPIIICHCTBOBAHUS TEXHOJIOTHYECKOTO
nporecca

MareMaTHuecKoe MOJISIUPOBAHUE MPOIIECCAa PACKUCIICHUS CTAIH.

Marematuueckoe MOICIMPOBAHUE MPOIecca BAKYYMHOM 00paboTKH MeTaia
MareMaTrueckoe MOJISIMPOBAaHUE MPOIECCca MPOAYBKH MeTalia B KUCJIOPOTHOM KOHBEpPTEpE
CBEPXY

MareMaTrueckoe MOJICIMpOBaHKE TIpoliecca OKUCIIeHus pocdopa B AyroBOi CTaICILIaBUIIbHON

IcYu.




Bnanets

HaBBIKAMU BBISBICHUS 3P (EKTUBHBIX
BapUAHTOB YCTPAHEHUS HEAOCTATKOB
KOHCTPYKLIMU METAJLTyPrUYeCcKOro arperara u
COBEPIICHCTBOBAHMUS TEXHOJIOTHYECKOTO
nporuecca

3ananus Ha pelIeHHe 3a/1ad U3 nMpodeccuoHanbHON 00IacTH
MaremaTiueckoe MOJICIMPOBAaHUE Mpoliecca OKUCIeHHs (hocdopa B AyroBon
cTajeraBmibHON neun. CMoJenupoBaTh 3aBUCUMOCTh OCTAaTOUHOTO cofepxkanus pocdopa B
MeTaJuIe Tiepe/1 BBIITYCKOM U3 arperaTa oT cojiepxanus ocdopa B JIoMe U OCHOBHOCTH IIUIAKa
mipu padote ¢ 30 % JoMa B METAIIIMYECKON HIMXTE.
Heo0xonuMmelie 17151 pacueToB JaHHbIE BEIOMPAIOTCS CAMOCTOSTEIBHO.
Pexomennyemas nureparypa:
1. bureeB A.M., burees B.A. Meramnyprus cranu. Teopus U TEXHOJIOTHS IUIABKU CTAIIU. —
Marnutoropck: MI'TVY, 2000. — 544 c.
2. Konecuukos 10.A., bynanos b.A., Ctonsapos A.M. MeTtaurypruueckue TEXHOIOTMH B
BBICOKOIIPOU3BOIUTEIILHOM KOHBEPTEPHOM Liexe: yueOHoe nocobue. — Maruurtoropck: M3a-so
Marnutoropck. roc. TexH. yH-ta uM. ['.J1. Hocosa, 2015. —379c.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

ITpomerkyTouHas arTecTanus MO AUCLHUILIMHE «MOAeIMpOBaHue MPOLIECCOB U 0OBEKTOB B
METaJUTyprUK» BKJIIOYAET TEOPETUYECKHUE BOTIPOCHI, TIO3BOJISIFOIIME OLICHUTh YPOBEHb YCBOCHUS
00y4aroImyUMuUCs 3HaHUH, U IPAKTUYECKUE 3aaHNUs, BBIABIISIIOIINE CTEIIEHb C(OOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

DK3aMeH 0 JAaHHOW JUCLUILINHE IPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMeHallMOHHBIM
Ouieram, KaX/Iblil U3 KOTOPBIX BKJIIOYAET JiBa TeOpeTUUYecKuX Bonpoca. [Ipu oneHke 3HaHuii Ha
9K3aMeHe 00s13aTeIbHO YUUTHIBACTCS OLIEHKA, [T0Jy4YeHHAass 00y4yaroIUMCs paHee MPU 3aluTe
WH/IMBUIYaJIbHOM 1a00paTopHOi paboThI M0 MaTEMAaTHYECKOMY MOJICITMPOBAHHIO KOHKPETHOTO
TEXHOJIOTUYECKOTO MpoLecca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 6aju10B) — 00y4aroLuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE M TIIyOOKOE 3HAHUE
y4eOHOro Matepuaia, CBOOOHO BBIIOJHSAET IPAKTUYECKHUE 3aJaHNs, CBOOOAHO ONEpUpyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIIEHHON CIIOKHOCTH;

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUIM YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIUH: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENIbHbIE OIINOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKHUX OIepaIUsX, IEpeHoce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oaa) — 00y4yarouuiicss 1IeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUI: B X0/1€ KOHTPOJIBHBIX MEPOTIPHITUI
JIOITYCKAIOTCS OLIMOKH, IPOSIBIIAETCSI OTCYTCTBUE OT/ENbHBIX 3HAHUHN, YMEHUH, HABBIKOB,
00y4aromuiCs HCIIBITHIBAET 3HAUNTENILHBIC 3aTPYIHEHHSI TP OTIEPUPOBAHUY 3HAHUSIMU H
YMEHUSIMH NIPH UX NTEPEHOCE Ha HOBBIE CUTYAlIUU;

— Ha OLIEHKY «HeYy/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUecKoro MaTepuana, 10IyCcKaeT CylleCTBEeHHbIE OITMOKH, HE MOYKET
M0Ka3aTh MHTEJUIEKTYaJ IbHBIC HABBIKU PEIICHHS MMPOCTHIX 3a/1a4;

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXKET MoKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BEICHHS U O0BICHEHHS HH(POPMAIIMN, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



