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JIMcT akTyaJaM3anuu nporpaMmsl

[Iporpamma nepecmoTpeHa, odcyxaeHa u ogoopeHa ais peanusanuu B 2021 - 2022 yaeOHom
roJly Ha 3acefanuu Kageapsl MeTauTypriui U XUMHYECKUX TEXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadempoii A.C. XapueHko

[Iporpamma nepecmoTpeHa, odcyxaeHa u ogoopeHa mis peanusanuu B 2022 - 2023 yaeOHOM
roJly Ha 3acefanuu Kageapsl MeTauTypriu U XUMHYECKUX TEXHOJIOTUI

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoeHus aucuuiinHbel «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 ~ 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, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHUS IUCHUILUIMHBI (MOayisi) «MoaenupoBaHue MPOLECCOB U
00BEKTOB B METAJUTYPIUN» 00yUarOIUICS AOIKEH 001aJaTh CIEAYIOIUMU KOMIETEH UMM

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIINH

[TK-5 criocoGHOCTHIO BBIOMPATH U MPUMEHSATh 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 IMponeccoB

BJ'IaI[eTB HaBbIKaMM HCITOJIB30BAHUA CTAHAAPTHBIX MMPOTpaMMHBIX CPCIACTB
QJICKTPOHHBIX Ta6J'II/II_[ «Excel» JIIA p33pa60TKI/I MAaTEMATHYCCKUX MO)ICJ'ICI\/'I

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

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

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

Buianers HaBBbIKAMU BBIABICHUS 3(()EKTUBHBIX BAPHAHTOB YCTPAHEHUS HEIOCTATKOB
KOHCTPYKIMH METAJUTyPIrHYECKOr0 arperara i COBepIeHCTBOBAHNUS
TEXHOJIOIMYECKOI0 Ipouecca




OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO M MPAKTUKY JJI PEIICHHS MHKEHEPHBIX 3a7a4

3HaTh COBPEMEHHBIE METO/Ibl TEOPETUUECKOTO U IKCIIEPUMEHTATIBHOIO
HCCIIEIOBAaHMSI ITPOLIECCOB U OOBEKTOB B METAJTyprUu

Ymerb IIPOrHO3UPOBATh BO3MOKHOCTh PEIIEHHUS] MHKEHEPHBIX 33134 B
METaJLITypruu

Brnaners METOAAMHU UCCIIEI0BaHMS U CIIOCOOHOCTBIO OOBSACHATH €r0 PE3Y/IbTaThl

MPUMEHUTEIHHO K TPO(PECCHOHATBHON e TENTbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3a4yeTHBIX enuuuil 180 akaa. gacoB, B TOM

qyuce:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— aynuTopHas — 68 akaj. 4acos;

— BHEAyJUTOpPHAs — 4 aKkaJI. 4acoB

— caMOCTOsITeNIbHAS paboTa — 72,3 akaJl. 4acoB;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca
dopma aTTecTaluy - 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 5 [~ . | xommeTeHIIH
O 2 £ paboThI MIPOMEKYTOUHOM
na0. | mpakr. | 3 &
Tlex. Z'g aTTeCTalun
3aH. 3aH. | Q &
Pazgen 1. IMonsitue
MaTEeMaTHIECKOW MOJIEITH
Nzyuenue
1.1 TousTHE TEOPETUIECKOTO
MaTeMaTHYEeCKOH MOJIENIH JICKITHOHHOT'O N TIK-5, TIK-11
S, | g 6 821 15 ! YcrTHBIi onpoc ' '
0011e MPUHIINIIGI ¥ STaIbI MaTtepuana u OIlK-4
€€ IMOCTPOCHHUS WHTEpHET-
HCTOYHHKOB
Hroro no pazaeny 6 821 15
Pasnen 2. BerunciaurenbHbIN
SKCIEPUMEHT U aJICKBATHOCTh
MoJielen
2.1 CraTtuueckue MOZEIIN B
S IToaroroska k 3amura
YPTHH. JIEKIIUOHHBIM 1 nmabopaTopHOit TIK-5, TIK-11,
OcobeHHOCTH 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. TlpumenenHue
YUCJICHHBIX METOIOB JIJIs
aHaJii3a M pacyera MpoIeccoB
3.1 YuciieHHbIE METOIBI
VTS aHaJIk3a U pacyera IToaroroBka K 3amura
MPOLIECCOB, MPOTEKAIOIIUX 6 8 R/41 20 JICKIIMOHHBIM U nabopaTtopHOU 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
N [Moaroroska k 3amura
4.1 Mopenb TUNa «4epHbIA A H .
JICKIIUOHHBIM U nabopatopHoit | IIK-5, TTK-11,
SIUKY. JJuHaMIYecKue 6 6 6/21 14 Ny
Mozen nabopaTOpHEIM paboThI;, YCTHBIN OIIK-4
’ 3aHATUSIM onpoc
Wroro no pazneny 6 6/21 14
Pazpnen 5. [locranoBka u mytn
pEILICHHsT OITUMHU3ALUOHHBIX
3a1a4




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

pacnpeeeHHbIMU 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 JK3aMeH TIK-5,IIK-

11,0T1K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst  peanu3anuM  TPEAYCMOTPEHHBIX  BUIOB  Y4eOHOW pabOThI B KadecTBe
o0pa3oBaTeNbHBIX W HMH(QOPMAIMOHHBIX TEXHOJOTUHA B  TPENOJAaBAHUU  JUCIUILIUHBI
«MojenupoBaHue MPOIECCOB M OOBEKTOB B METAJUTYPTHHM» 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
BBINIOJIHAKOTCS HMHAUBUIYAJIbHbIE 3aJaHUs [0 H3y4aeMOMYy pas3feny JIUCUUIUIMHBL [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 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:
baka-maBpmar). - ISBN 978-5-16-101315-1. - Tekcr : oanekrponsnsld. - 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. — Tekcr :
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, 1O. /1. Mutkesuu. — Mocksa : MUCHUC, 2012. — 71 ¢c. —
Texct : omexktponueii //  Jlamb @ onexTpoHHO-OMOnmMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/116712

4. CromsipoB, A. M. TexHonoruyeckue pacdeTbl M0 HENPEPhIBHON pPa3IUBKE CTaIU !
yuebHoe mocooue / A. M. Cromsipos, B. H. Cenuanos ; MI'TY. - [2-e u3., HOATOT. 10 T€Y. U3,
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 oOpamenus: 04.10.2019). - Makpooobekt. - Tekct
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

B) MeToauyeckue ykazaHus:
1. CronsipoB A.M., bynanos b.A. MaTemaTudeckoe MOJeTMpOBaHNEe 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
¥ 00BEKTOB B METAJUTYpTUm» 1Jisi cTyAeHToB cnennanbHoctu 150101, Marauroropck: '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

Haumenosanue I10O No noroBopa Cpok nercTBus JIUIEH3UU
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 cB00OOHO pacrpocTpansemoe [10 OECCPOYHO

FAR Manager cB000THO pacnpoctpansemoe [10 0OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchUIKa
DsexkTpoHHas 0a3a mepuoanyYeckux u3ganuii East View
Information Services, OO0 «IBUC»
HaunonaneHas MH(GOpPMallMOHHO-aHAJIUTUYECKAast URL:
cucrteMa — Poccuiickuii MHIEKC HAYYHOTO LIUTHPOBAHUS )
(PUHLI)

[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/
HHGOPMAIMOHHEIM pecypcaM

denepansHOE rOCy/IapCTBEHHOE OI0KETHOE
yupexaenne «PenepanbHblii HHCTUTYT mpoMsbiiienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTepuaJIbHO-TeXHHYECKOE 00ecnedeHrue TUCIIUTIIHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO-TGXHI/ILICCKOG o0OecrieueHue JUCIHTUIIIIMHBI BKJIFOYACT:


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!

- 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. [lomenieHue 1j1si CAaMOCTOSITEILHOM PabOThI OCHAILICHO:

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO 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 TOKYMEHTAINY U MaTEPUAIOB.



Ipuioxkenne 1

6 YueOHO-MeTOHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI padoThl 00y4aroIMXCs

[lo gucuumnuuHe «MoaenupoBaHHe MPOLECCOB U OOBEKTOB B  METaJUIypruu»

IpeIyCMOTPEHA ayAUTOPHAs U BHEAYJAUTOPHAS CAaMOCTOSITEIbHAs paboTa 00yJaromuxcs.
AynutopHas  caMoOCTOATelIbHass padoTa  CTYJEHTOB  MpPENIoJiaraeT  BBIOJIHEHUE

nabopaTtopHbIX paboT. JlabopaTopHbie pabOTHI 110 UHAMBHIYaTFHOMY 33JaHUIO BBIIOIHSIOTCS HA
KOMITBIOTEPE B 3JICKTPOHHBIX Ta0muiax «Excely. [Ipumep Tematuku 3agaHuii 1ist 1a00OpaTOPHBIX
paboT npuBEACH B CIeayroleM paszene paboueil mporpaMmbl. Y CHenIHas 3alTa pe3yibTaToB
1ab0paToOpHOI pabOTHI SIBIIETCS 0043aTENBbHOM [Tl TOMYCKa K SK3aMEHY.

BueaynutopHass camocTosTenbHas pabora OOydyaromMXCsl OCYIIECTBISETCS B BHUJE
M3YYEHHUS JTUTepaTyphl [0 COOTBETCTBYIOIIEMY pa3zelly ¢ mpopaboTKoi MaTtepuara.

JlabopaTopHble padoThI 10 AUCIHUILIHHE:
1. MaremaTtuueckoe MOJCIMPOBAHUE MPOIECCa BOCCTAHOBIICHUSI KOHBEPTEPHOIO IIIJIaKa.
2. MaTtemaTtuueckoe MOJEIUPOBAHKE MTPOLIecca BAKYYMHOT'O PACKHCIEHUSI MeTallIa.
3. Maremarnueckoe MOJACIUPOBAHUE TPOIECCa MCTCUYCHUS AYThs M3 BEPXHEH KHUCIOPOIHOMN
(bypMBI B KOHBEpTEDE.
4 MatemaTu4eckoe MOJICIIUPOBAHNUE rpoiiecca OKHUCJICHUS Maprasia B
KHCJIOPOTHO-KOHBEPTEPHOH TIIaBKeE.
5. Maremarn4eckoe MOACIMPOBaHUE TIporiecca GOpMUPOBAHUS MAKPOCTPYKTYPhI
HEIPEPHIBHOJIUTOM 3arOTOBKH.

IIpuMepHbIe BONPOCHI IJIsl YCTHOTO ONpOoca:

1. Yto Ha3pIBaeTCA MOIAEIBIO?

2. KaxoBEI 0COOCHHOCTY MaTEMAaTHYECKOM MOIEH?

3. Kakue ObIBaroT MaTeMaTudeckue Moenu (1o IeNId CO3AaHHUsI, IO MPUHIIUITY TTOCTPOCHHUS)?
4. B yem cynrHocTh (hOpMaTM30BaHHOTO TIOIX0/1a TIPU TOCTPOECHUU MaTEMaTHUYECKON
Moaenu?

5. Yto Takoe MOJIeINb THUTIA «UE€PHBIN SIITUK»?

6. B ueM 0COOEHHOCTh CTATHUECKUX MOJICICH?

7. Kakne 0coOeHHOCTH UMEIOT JUHAMHUYECKUE MOAEITIHA?

8. B ueM CymIHOCTb COIepXKaTENbHOr0 MOIX0/1a IPU NOCTPOEHUU MaTEMAaTUYECKON Moienu?
9. KakoBa cylHOCTb CTaATUYECKUX MOJIENENH B METAILITyprun?

10. KakoBbl 0COOEHHOCTH AMHAMUYECKOTO MOJIEIUPOBAHUS B METATLTYPIHU?

11. B yeM 0coGeHHOCTH MOIeTIeH ¢ pacTpeeICHHBIMH TapaMeTpaMu?

12. Tloyemy nmapaMeTpbl MOJIETH MOTYT OBITh pactpeIeIeHHBIMU?

13. KaxoBa 0COOEHHOCTH MMUTAIIMOHHBIX MOEIIEH?

14. B ueM CyIHOCTb pa3IMYHbIX YUCIEHHBIX METOI0B?

15. Yem oTnr4aroTCs pa3iauyHble METOAbI ONITUMU3AIUN?



IIpunoxenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'lpOMe)KyT()‘lH()ﬁ arrecranmuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecCTAlNM:

CrpyKTypHBII
9JIEMEHT [Tnanupyemble pe3yabTaThl O0y4eHHs Ol1ieHOYHbIE CPEJCTBA
KOMIIETEHIMHA
OIIK-4 — roTOBHOCTBIO COYETATH TEOPHUIO U MPAKTUKY /IJIA PellieHUs1 MH:KEHEPHBIX 33124
3HaThb COBPEMEHHBIE METOIbl TEOPETUUYECKOTO U KoHTpoabHbIe BOMPOCH! AJIsi TPOBEACHUS TEKYIIIET0 KOHTPOJIS U HTOTOBOM
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS aTTecTanuu B (popme 3Kk3ameHa
MPOLIECCOB U 0OBEKTOB B METAJLTYPTUU Yro Ha3BIBAETCSI MOJEIBIO?
KaxoBBI 0COOCHHOCTH MaTeMaTHYECKON MOJICIIH?
Kakue ObIBatoT MaTemMaTuyeckue Mojienu (1o UeidH CO3JaHusl, 0 MPUHIUITY TOCTPOSHHUs)?
B yem cymuOCTh (hopMaIM30BaHHOTO MOIX0/1A TIPH TOCTPOCHUN MAaTEeMATHYECKOM
MoJeH?
Vmethb MIPOTHO3UPOBATH BO3MOYKHOCTh PEILICHUS Temartuka mabopaTopHBIX pabOT MO MAaTEMATHUYECKOMY MOJIETUPOBAHUIO
WHXXEHEPHBIX 33/1a4 B METAJLUTYpTrUuu METaJUTyPTHUECKHUX MPOIIECCOB
MareMatruueckoe MOAECIMPOBAHUE MTPOLIECCA BOCCTAHOBIIEHUSI KOHBEPTEPHOT'O IIUIAKA.
MareMatnueckoe MOJCIMPOBAHUE MPOIECCa BAKYYMHOTO PACKUCIICHHS METalIa.




Bnanets

METOJJaMH HCCIIEA0BAHUS U CIOCOOHOCTHIO
OOBSACHSATH €T0 Pe3yNbTaThl IPUMEHUTENIBHO K
npodeccuoHAJIbLHOM 1eATeJIbHOCTH

JlaGopaTopHas pabora:

MatemaTnueckoe MOJEINPOBAHHE MTPOLIECCA BAKYYMHOI'O PACKUCIEHUS METAJLIA.
CMozienupoBaTh 3aBUCUMOCTb COJEPKAHUS PACTBOPEHHOT'O B METaJlIe KUCIOPOAA OT JAABJICHHUS
B T'a30BOH (paze MUPKYIALMOHHOTO BaKyyMaTopa U COJCpKAaHUS yriIepoaa B METaJlIe Ipu
obpabotke crasm mapku 081O.

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., bynanos b.A., Ctonspos A.M. Meramtypruueckue TeXHOJIOTHH B
BBICOKOIIPOU3BOJUTEIBHOM KOHBEPTEPHOM Liexe: yueObHoe rnocobue. — Maruuroropek: M3a-so
Maruuroropck. roc. Texs. yu-ta um. I'.11I. Hocosa, 2015. —379c.

IIK-5 — ciioco0H

OCTBhIO Bblﬁl/lpaTb N MIPUMEHATHb COOTBETCTBYHOIME METOAbI MOJTCTHPOBAHUSA q)HSH‘IECKI/IX, XUMHYECCKHUX U TCXHOJOTHICCKHUX ITPOLECCOB

3HaTh

METO/Ibl MATEMATUYECKOTO MOAEIMPOBAHUS
METaJUTypPrUUeCKHX 0OBEKTOB 1
TEXHOJIOTUYECKHUX ITPOLIECCOB

KoHTpoabHbIe BOMPOCH! At TPOBEICHUS TEKYIIIET0 KOHTPOIIS U UTOTOBOM
aTTecTanuu B (popme 3Kk3ameHa

Urto Takoe MOAENH THIA «UEPHBIN SITHUK»?

B ueM 0cOOEHHOCTh CTATHYECKUX MOJIEIICH?

Kakue 0coOOeHHOCTH UMEIOT JUHAMHYECKHE MOJICITH?

B qyeMm CYHIHOCTI) coz[epmaTenbﬂoro moaxoaa HpI/I HOCTpOCHI/II/I M&TCM&TI/I‘IGCKOﬁ MO}IGJ’H/I?

YMmeTs

HCIIOJB30BaTh MCTOAbI MAaTEMAaTUYCCKOI'O
MOACIINPOBAHUA METAJLITYPIrUiCCKUX 00BEKTOB
N TCXHOJIOTHYCCKUX MMPOUCCCOB

Temaruka nabopaTopHbIX pabOT IO MaTEMaTHUYECKOMY MOJIETUPOBAHUIO
METAJUTYprHUECKUX MPOIIECCOB

MaremMaTrueckoe MOJISIIMPOBAaHUE MPOIECca UCTEUCHHUS YThsI U3 BEPXHEH KHCIOPOIHOM
(bypMBI B KOHBEpTEpE.

Marematinueckoe MOEIHPOBAHKE MPOIlecca OKUCICHNS MapraHiia B
KHUCJIOPOAHO-KOHBEPTEPHOM IIaBKe.

MaremMaTrueckoe MOJISIIMPOBaHue Mporiecca OPMHUPOBAHUS MAKPOCTPYKTYPHI
HENPEPHIBHOIUTOMN 3ar0OTOBKH.




Bnanets

HaBbIKaMU HCII0JIb30BaHUs CTaHJaPTHBIX
IPOTPAaMMHBIX CPE/ICTB 3JIEKTPOHHBIX TaOJIHIL
«Excel» mis pa3paboTku MaTeMaTHYECKUX
MoJeen

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

MatemaTnueckoe MOJAEINPOBAHKE ITPOLIECCA OKUCIEHUS MapraHiia B
KHUCJIOPOAHO-KOHBEPTEPHOI! MaBke. CMOAEIMPOBATH 3aBUCMMOCTb OCTaTOYHOI'O COAEPIKaHUS
MapraHia B METaJUI€ OT COAEPKAaHUI MApPraHlla B YyI'yHE U OCHOBHOCTH IIJIAKa I YCIOBUI
MMK.

Heo6xoauMeie aiist pacueToB JaHHbBIE BEIOMPAIOTCS CAMOCTOSTENBHO.

Pexomenyemas nuteparypa:

1. Konecuuxos 10.A., bynanos b.A., Ctonspos A.M. Metannypruueckue TEXHOJIOTMH B
BBICOKOIIPOU3BOJUTEIBHOM KOHBEPTEPHOM Liexe: yueObHoe rmocobue. — Maruuroropek: M3a-so
MarnuToropck. roc. Texs. yH-ta um. ['.11. Hocosa, 2015. — 379c.

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

IIK-11 - roTOBHOCTBIO BBISIBJSIT 00BEKTHI VIS YJIy4llIeHHs] B TEXHHKe H TeXHOJIOTHH

3Harthb KoHTposbHBIE BOIIPOCH! U1l MPOBEAEHUS TEKYLIETO KOHTPOJIL U UTOIOBOM
aTTecTaluu B popMe FK3aMeHa
3 PEeKTUBHBIC BAPHAHTHI YCTPAHEHUS KakoBa cyImHOCTb cTaTH4ECKUX MOJIEICH B METAJUTypruu?
HEJOCTATKOB KOHCTPYKIUU KakoBbI 0COOEHHOCTH TMHAMHYECKOTO MOJECIMPOBAHMS B METAJUTYprun?
METaJUIyprHYeCKOro arperara u B uem ocoOeHHOCTH MOieNIEN ¢ pacnpeielIeHHbIMU ITapaMeTpamu?
COBEPIICHCTBOBAHUS TEXHOJIOTHYECKOTO [Touemy mapameTpbl MOJIEJIM MOTYT OBITH pacrpeaeeHHBIMU?
npoiecca KakoBa 0cOO€HHOCTh UMUTAIIMOHHBIX MOJIeNei?
B yem cymHoCTh pa3InyHbIX YHCIEHHBIX METOI0B?
YeM 0TIINYAIOTCS pa3JIMYHbIE METOABI ONITUMHU3ALMN?
TemaTuka nabopaTopHbIX pabOT O MaTEMAaTUUYECKOMY MOJAETHPOBAHUIO
METaJUTypIHYECKHUX MPOLIECCOB
MaremMaTHueckoe MOJEIMPOBaHMe Mpolecca IIaKoo0pa3oBaHusl B KOHBEPTEPE C
BBIABIIATH 3()(pEeKTUBHBIE BapUAHTHI . .
YMmets KOMOMHHPOBAHHOM MPOYBKOM KHCIOPOJIOM CBEPXY U apTOHOM CHH3Y.

yCTpaHEHUS HEIOCTATKOB KOHCTPYKITHH
METAJTyPrHYECKOTO arperara u
COBEPIIICHCTBOBAHUS TEXHOJIOTHYECKOTO
nporecca

MareMaTHuecKoe MOJISIIMPOBAHUE MPOIIECCAa PACKUCIICHUS CTAJH.

Marematiueckoe MOICIMPOBaHUE MPOIecca BAKYYMHO# 00pabOTKH MeTaslia
MareMaTrueckoe MOJISIMPOBAHUE MPOIECCca MPOAYBKH MeTalia B KUCIOPOTHOM KOHBEpTEpe
CBEPXY

MareMaTrueckoe MOJICIMPOBaHKE Ipoliecca OKUcIeHus Gpocdopa B AyroBO CTATICILIAaBUIILHOM
TMICYH.




Bnanets

HaBBIKAMU BBISIBJICHUS 3P (EKTUBHBIX
BapUAHTOB YCTPAHEHUS HEJOCTATKOB
KOHCTPYKLIMU METAJUTyprUYeCcKOro arperara u
COBEPIICHCTBOBAHUS TEXHOJIOTHYECKOTO
nporuecca

3amanus Ha pelIeHHe 3a/1ad U3 mpodeccuoHaIbHON 001acTH

MaremaTHuecKoe MOJICIMPOBAaHHUE Mpoliecca OKUCIeHHs (hocdopa B AyroBon
cTajeraBmibHON neun. CMoJenupoBaTh 3aBUCUMOCTh OCTAaTOUHOTO cojiepxkanus pocdopa B
MeTaJule Tiepe/1 BBIITYCKOM U3 arperaTa oT cojiepxanus (ocdopa B JJoMe U OCHOBHOCTH IIIJIaKa
mipu padote ¢ 30 % J0Ma B METAIITMYECKON HIMXTE.

Heo0xonuMelie 7151 pacueToB JaHHbIE BEIOMPAIOTCS CAMOCTOSTEIBHO.
Pexomennyemas nureparypa:
1. bureeB A.M., burees B.A. Meramnyprus crainu. Teopus U TEXHOJIOTHS IUIABKU CTAIU. —
Marnutoropck: MI'TVY, 2000. — 544 c.
2. Konecnukos 10.A., bynanos b.A., Ctonspos A.M. Meramurypruueckue TEXHOJIOTHH B
BBICOKOIIPOU3BOIUTENILHOM KOHBEPTEPHOM Liexe: yueOHoe nocobue. — Maruurtoropck: M3a-so
Marnutoropck. roc. TexH. yH-ta uM. ['.J1. Hocosa, 2015. —379c.




0) ITopsinok npoBeneHUsI NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH M KPUTEPHH
OLICHUBAHUS:

[TpomerkyTouHas arTecTanus M0 AUCHUILINHE «MOoAeIMpOBaHue MPOLIECCOB U OOBEKTOB B
METaJUTYPrUK» BKJIIOYAET TEOPETUYECKHUE BOTIPOCHI, TIO3BOJISIFOIIME OLICHUTh YPOBEHb YCBOCHUS
00yyaroImyMucs 3HaHUH, U IPAKTUYECKUE 3aJJaHUs, BBIABIIIOIINE CTENIEHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

DK3aMeH 0 JAaHHOW JUCLUILINHE IPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMeHallMOHHBIM
Ouieram, KakJIblil U3 KOTOPBIX BKJIIOYAET JIBa TEOpEeTUUECKUX Bonpoca. [Ipu oneHke 3HaHui Ha
9K3aMeHe 00s13aTeIbHO YUUTHIBAETCS OLIEHKA, [T0JyYeHHas: 00yJyaroIuMCs paHee IIPU 3aluTe
WH/IMBUIYaJIbHOM 1a00paTopHOi paboThI 10 MaTEMAaTHYECKOMY MOJICITMPOBAHHIO KOHKPETHOTO
TEXHOJIOTUYECKOTO MpoLecca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 6aju10B) — 00y4aroLuiics JeMOHCTPUPYET BBICOKUI YpOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
y4eOHOro MaTepuaia, CBOOOJHO BBIIOJHSAET IPAKTUYECKHUE 3aJaHNs, CBOOOAHO ONEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX MOBBIIIEHHON CIIOKHOCTH;

— Ha OLIEHKY «X0opo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHPOBAHHOCTH KOMITETEHIINIA: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX Ollepalusix, HepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oaa) — 00y4yarouuiicss 1eMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMIA: B X0/1€ KOHTPOJIBHBIX MEPOTIPHITHN
JIOITYCKAIOTCS OLIIMOKH, IPOSIBIIETCS] OTCYTCTBUE OT/ENBbHBIX 3HAHUN, YMEHU, HABBIKOB,
00y4aromuUiCs UCIIBITHIBACT 3HAUYNTENILHBIC 3aTPYIHEHHS TP OTIEPUPOBAHUY 3HAHUSMU H
YMEHUSIMH IIPU UX NIEPEHOCE Ha HOBbIE CUTYAllUU;

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTH4ecKoro Marepuana, J10MyCcKaeT CyIeCTBEHHbIE OIIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHBIE HABBIKH PEIICHUS IMPOCTHIX 3a/1a4;

— Ha OLIEHKY «Hey10BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXKET MoKa3aTh
3HaHUS Ha YPOBHE BOCIIPOU3BEICHHS U O0BICHEHHS HH(POPMAIINN, HE MOXKET MTOKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3a/au.



