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Jluer akTyasm3anuu padodeii nporpaMmel

Pabouas nmporpaMmma nepecMoTpeHa, obcysxiena u onobpena uis peanusanuu B 2020 - 2021
y4eGHOM rofly Ha 3acejaHuu Kadenpsl MeTalypruy ¥ XMMHYECKUX TEXHOJIOTHH

Tlpotokon ot 37 %%) of 29&7_ r. e Z
3as. kadenpoit < A.C. XapueHko

Pa6ouas mporpamMma nepecMoTpeHa, 00cyxkaeHa H oji00pena Juis peanusanuu B 2021 - 2022
yueGHOM rojiy Ha 3acefaHud Kadenpbl MeTamnypriuu i XMMUYECKHX TEXHOIOI Ui

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

PaGouas nmporpamma nepecMoTpeHa, obcyxkaena u onobpena Juist peanusaruu B 2022 - 2023
y4eOHOM rojy Ha 3acenanuu Kadenapsl MeTamryprui i XMMHYECKHX TEXHOJIOTHH

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

PaGouas nmporpamMma nepecMoTpeHa, 00cyxKieHa u oo6pena juist peanusanuy B 2023 - 2024
y4eOHOM roay Ha 3acefaHuu kadenpsl MeTamTypruu ¥ XMMHYECKHX TEXHOJIOTHH

IIporokom ot ___ 20 . Ne
3aB. kadenpoi A.C. XapueHko




1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

Lensmu ocBoeHuss AUCHUIUIMHBL «MOJETUpOBaHUE TMPOLECCOB M OOBEKTOB B
METAJUTypTUH» SIBIAIOTCS (OPMHUPOBAHHE Yy OOYYAIOIIMXCS TMPEACTABICHWNW W HABBIKOB TIO
pazpaboTke MaTeMaTUYECKUX MOJeNIe METAITypru4ecKuX arperatoB M TEXHOJIOTHUECKHX
MPOIIECCOB METAJUTYPTMUECKOTO MTPOU3BOICTRA.

2 MecTo TucuMJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil POrpaMMbl

Hucuunnuna MoaenupoBaHue IpoLecCoB M 00bEKTOB B METAJUTYPTHH BXOAUT B 0a30BYIO
4acTh y4eOHOTO Mm1aHa 00pa30BaTEIbHON MTPOTPAMMBI.

Jns  w3ydeHHWsT IUCHMIUIMHBI ~ HEOOXOAMMBI ~ 3HaHUS  (YMEHHMs,  BIJIAJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YNIHTATE U3YUCHUS JTUCITUILTNH/ IPAKTHUK:

OCHOBBI METAJUTYprUYECKOTO ITPOU3BOICTBA

AHanu3 9ucioBoi HHPopMaIUn

NudopmaTtuka u ”HPOPMAITMOHHBIE TEXHOJIOTHH

MareMatuueckasi CTaTUCTHKA B METAJUTYPTUU

dusnyeckas XuMus

Marematunka

3HaHus (YMEHHUs, BIIQJICHUs), TOJYUCHHbIE IPU U3YyYEHUH JaHHOM NUCUHUIUIMHBI OYIyT
HEO0OXOIUMBI JJIs1 U3y4CHHUSI JUCIUILTHH/TTPAKTHK:

Hayuno-uccnenoBatenbckas paboTa

[ToaroToBKa K 3alTUTE U 3aIIUTa BHITYCKHON KBATM(DUKATMOHHOMN PabOThI

[loaroToBka Kk ciaue v caavya rocy1apCTBEHHOIO HK3aMEHa

3 Komnerenuuu odyuyaromerocsi, GopMupyembie B pe3y/1bTaTe 0CBOCHHSA

AUCUHMILIMHBI (MOYJISA) U IVIAHUPYEMbIe pe3yabTaThl 00yYeHUs1

B pe3ynbrare ocBOEHMS IUCLMIUIMHBI (MoAyis) «MozenupoBaHHE MPOLECCOB H
00BEKTOB B METAJLTYPTrUU» 00y4aroLuiics JOIKeH 001aJaTh CIeAyIOIUMI KOMIIETEHIIUSAMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yueHUs
JJIEMEHT
KOMIIETCHIIMH

I1K-5 cmocoOHOCTBIO BBI6I/IpaTB U IPUMCHSATH COOTBCTCTBYIOIINUE METOAbI MOACIINPOBAHU
(i)I/ISI/ILICCKI/IX, XUMHUYCCKUX U TCXHOJIOTMYCCKUX ITPOUECCOB

3HaTh MCTOABI MATEMATUYICCKOTI'O MOACIIMPOBAHUA MCTAJLTYPTUICCKUX 00BEKTOB U
TCXHOJIOTHYCCKHUX ITPOLICCCOB

VYmeTs HCIIOJIb30BATh MCTOAbI MATCMATHYCCKOI'O MOACIUPOBAHUA
MCTAJLTYPTHUYCCKUX O00BEKTOB M TEXHOJIOTHUCCKUX IMponucccoB

BJIB.I[GTI) HaBbIKaMU HCITOJIB30BaHUA CTAHAAPTHLIX ITPOTrpaMMHBIX CPCACTB
QJICKTPOHHBIX Ta6J'II/II_I «Excel» JJIA p83pa6OTKI/I MAaTEMATHYCCKHX MOI[GHCﬁ

[IK-11 roTOBHOCTBIO BBISIBIIATh OOBEKTHI JIs YIYUIICHUS B TEXHUKE U TEXHOJIOTHUHU

3HaTh 3¢ (deKTUBHBIEC BAPUAHTHI YCTPAHEHUS HEJOCTATKOB KOHCTPYKIIMH
METaJUTyprUUECKOT0 arperata 1 COBEpIICHCTBOBAHUS TEXHOJIOTHUECKOTO
mporecca

YMmeTh BBISABJIIATDH Bq)(I)CKTI/IBHHe BapHUaHTBI YCTPAHCHUA HEAOCTATKOB KOHCTPYKIIUA
MCTAJLTYPTHUYCCKOIr'0o arperata 1 COBCPHICHCTBOBAHUA TEXHOJIOTHUICCKOTI'O
mnmponecca

Bianers HaBBIKAMU BBIBICHHUA 3((EKTUBHBIX BAPHAHTOB YCTPAHEHUS HEJOCTATKOB
KOHCTPYKIUU METAJUTyprHUECKOro arperara i COBEpIICHCTBOBAHUS
TEXHOJIOTMYECKOro Impouecca




OIIK-4 TFOTOBHOCTBIO COYETATh TEOPHUIO U NPAKTUKY JUISA PEIICHUS MHXKCHEPHBIX 3a1a4

3HaTh COBPEMEHHBIE METO/IbI TEOPETUYECKOTO U KCIIEPUMEHTATILHOIO
HCCIIEZIOBAHUS TTPOLIECCOB M 0OBEKTOB B METAJUTYPIUU

Ymets IIPOTHO3UPOBATh BO3MOXKHOCTh PELIECHUS NHKEHEPHBIX 3a/1a4 B
METaJULypTrUH

Bnaners METOZaMH UCCIIE0BAaHUS U CIIOCOOHOCTBIO OOBSCHSTH €r0 pe3yabTaThl

MPUMEHUTEIBHO K MpodeccuoHaNbHOM e TeTbHOCTH




4. CTpyKTYypa, 00bEM M cofepKaHue TUCHUILINHBI (MOLYJ151)
OOmast TpyI0EMKOCTh JAUCHUILINHBI COCTaBisieT 4 3a4eTHhIX eawnHull 144 akaj. 4acoB, B TOM

YHUCJIC!

— KoHTakTHas pabora — 10,9 akan. yacos:

— ayIuTOpHAs — 8 aKaJI. 4acoB;

— BHeayauTopHas — 2,9 akaj. 4acoB
— caMocTosTeIbHas paboTa — 124,4 aka. 4acos;
— MMOATOTOBKA K 9K3aMeHy — 8,7 akaj. yaca
dopma aTTecTalluy - SK3aMeH

AynutopHas Es
KOHTaKkTHas pabora E = dopma TEKYILEro
s 2 Bu KOHTPOJIS
Pa3nen/ Tema 2, (B axaz. 1acax) £ A N P Kon
> 3 © | caMOCTOSsITENBHOM | yclieBaeMOCTH U
JICHUTLTAHBI R £ = . | kommerenMN
o & paboThl IIPOMEXKYTOYHOU
na6. | npakr. | € .8
Tlex. : 1 28 aTTecTaluu
3aH. 3aH. | O &
Paznen 1. [Toustue
MaTEMAaTHYECKON MOIEIIH
Nzyuenue
1.1 Monsarue TEOPETUYECKOTO
MaTEeMaTHYECKOH MOJICIIH JICKIITUOHHOT'O " TIK-5, TIK-11,
AL 31 0,6 0,6/0,41 24,8 5 YerTHBI ompoc
0011e NPUHLUIIBL U MaTepuala i OIIK-4
STAITBI €€ TIOCTPOCHUSI MHTEPHET-
HCTOYHHKOB
HUroro no pazmeny 0,6 10,6/0,411 24,8
Pasnen 2. BeruncnurensHblit
HKCIIEPUMEHT U aJJeKBaTHOCTh
MoJienen
2.1 Craruueckue MOAEIu
B MCTAILIVDIIH ITonroroBka 3amura
Ypriu. JIEKIIMOHHBIM U nabopaTopHoi TIK-5, TIK-11,
OcobeHHocTu 3 1 1/0,41 24,8 .
71a00paTOpHBIM | pabOTHI; YCTHBIH OIIK-4
JIUHAMHYIECKOTO
3aHATUSM orpoc
MOJICIIUPOBAHUS B
Uroro no pa3aeny 1 1/0,41 24,8
Paznen 3. Tlpumenenue
YHUCIIEHHBIX METOJIOB IS
aHaJM3a M pacyeTa MpoIecCoB
3.1 YUncneHHbIe METOIBI
JUISL aHATM3a U pacyeTa IToaroroBka k 3arura
MPOLECCOB, NPOTEKAOMKX | 1 1/0.41 o4g | TCKUMOHHBIM 1 naboparopuoui | ITK-5, TTK-11,
MpH TIPOU3BOJICTBE U ’ ' nabopatopHbiM | paboThI; YCTHBIN OIlK-4
00paboTKe METAILIIOB 1 3aHATUAM orpoc
CIIaBOB
Uroro no pazaeny 1 1/0,41 24,8
Paznen 4. Merosl pereHus
CONPSHKEHHBIX 3374
ITonroroska 3amura
4.1 Mogens Thna A . .
N JIEKUUOHHBIM H nabopatopHoit | I[IK-5, I1K-11,
«YEPHBIN AMIHKY. 3] 0,8 [0,8/0,41 24,8 .
J1a00paTOpHBIM | pabOTbI; YCTHBIH OIIK-4
JImHAMHYEeCKUEe MOJICIIH.
3aHATUAM orpoc
Hroro no pazmeny 0,8 10,8/0,41 24,8




Paznen 5. IlocraHoBKa U IIyTU
peLIeHNs] ONTUMU3ALUOHHbBIX
3aja4

51 Mozeis ¢ IToaroroBka k 3ammra
) a JIEKUOHHBIM U nabopatopHoit | I[IK-5, I1K-11,
pacrpeeeHHbIMI 3] 0,6 [0,6/0,411 25,2 ) .
J1a00paTOpHBIM | pabOThI; YCTHBIH OIIK-4
napameTpamu
3aHATUAM orpoc

Hroro no paznmeny 0,6 10,6/0,411 25,2
Hroro 3a cemecTp 4 421 1244 9K3aMeH

IK-5,11K-
Hroro mo aucuuiimae 4 421 124,4 JK3aMcH 11,01TK-4




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnst  peanuzauuu  NPEeAyCMOTPEHHBIX BHUJOB  yuyeOHOW paboThl B KadecTBe
0o0pa3oBaTe/IbHBIX W HMH(GOPMAIMOHHBIX TEXHOJOTMM B  MpPENoAaBaHUU  JUCLMIUIMHBI
«MopnenupoBaHue MPOIECCOB U OOBEKTOB B METAJUTYPTUU» HCIOJIB3YIOTCS TPAJULUOHHAS U
MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHH.

Jlexuun mpoxoAsT Kak B TpaAMIIMOHHOW MHGOpPMAlMOHHOM ¢opme, Tak U B (opme
JEeKIMH-BU3yaIU3alMii ¢ HCIIOJIb30BaHUEM NPE3EeHTALMI B BUJIE BUIEOMATEPHAIIOB.

Ha naGopaTopHbIX 3aHATHSIX C HCIOJB30BAaHHEM IEPCOHAIBHBIX KOMIIBIOTEPOB
BBINIOJHAIOTCA MHAMBUIYyaJbHBIE 3aJaHMs 10 H3y4aeMOMy pasaeny aucuuiuinHel. Ilpn
MIPOBEJICHUU 3aHITUH MCIONB3YETCSd METOJ| KOHTEKCTHOrO OOyuYeHHUs, KOTOPbI MO3BOJISET
YCBOUTBH MaTepuall IyTEM BBISBICHUS CBSA3E€H MEXY KOHKPETHBIM 3HAHUEM U €70 IPUMEHEHUEM.
Pe3ynbpTaTthl  BBIMOJMHEHHBIX 3aJaHUN  3alUIIAIOTCS M TMOABEPraloTCsi KOJUIEKTUBHOMY
0OCVXKIIEHUIO C BBISIBIIEHUEM U aHAJTU30M IIDOOJIEMHBIX CUTVaIIHH.

6 YueOHO-MeTOANYECKOE 00eciedeHHEe CAMOCTOATEILHON PadoThl 00yYaroLIuXcst
IIpencraBieHo B IpuaoxeHuu 1.

7 OueHOYHBIE CPeACTBA AJs POBeAeHUS POMEKYTOUHOM aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOIMYeCKOE H HH(POPMALIMOHHOE 00ecTieueHrue TUCIIUIITTHHBI (MOTYJIs1)

a) OcHoBHas uTEpaTypa:

1. Jleymmn, U. O. MoaenupoBaHue MporeccoB 1 00bEKTOB B METAJUTYPTUH © YIeOHUK /
N.0. Jleymun. - M. : ®opym : HUL[ UH®PA-M, 2019. - 208 c. - (Beicmiee obpa3oBaHue:
bakanaBpuat). - ISBN 978-5-16-101315-1. - Tekcr : onekrponHsii. - URL:
https://new.znanium.com/catalog/product/1012428

0) JJlonosHuTeIbHAS JINTEPATypa:

1. KyuepsieB, b. B. MonenupoBanue mnporeccoB U OOBEKTOB B METAJUIyprUH.
MopenupoBaHue ¥ ONTHMHU3AIMS TPOLECCOB JIMCTOBOM NpoKaTku : ydeOHoe mocodue / b. B.
Kyuepsies, B. b. Kpaxt, II. FO. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — TekcT :
anektpouusii  // JlaHb . OJJICKTpOHHO-OMOnMoTeunas  cuctema. —  URL:
https://e.lanbook.com/book/116998

2. KyuepsieB, b. B. MonenupoBanue npoueccoB 1 00bEKTOB B METAJUTYPIHH | yueOHOE
mocobue / b. B. Kyuepsie, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6.1.]. — Yacts 1
: MopenupoBanue u onTuMH3anus TexHonormueckux cuctem — 2004. — 62 ¢. — Tekcer :
3JICKTPOHHBIN /I Jlaus : 3JICKTPOHHO-OMOIMOTEeYHAS cucTeMa. — URL:
https://e.lanbook.com/book/116999

3. bekaperuu, A. A. MH(popMaIiMOHHBIE TEXHOJOTHH M aBTOMATH3AIUsl B METAJLTYPTHH
ydeOHoe mocodue / A. A. Bekapesuy, 1O. /1. MutkeBnu. — Mocksa : MUCHUC, 2012. — 71 c. —
Tekct : omextpoHsbii //  Jlawe : snekrponHo-OMOnmoreuHas cuctema. — URL:
https://e.lanbook.com/book/116712

4. CronsipoB, A. M. TexHOJIOTrHYECKHE PACUEThl MO HEMPEPHIBHOW pa3IUBKE CTalU :
yueonoe mocooue / A. M. Crossipos, B. H. CenuBanos ; MI'TV. - [2-e u3., MOATOT. 1O 1eY. U3/,
2011 r.]. - Maruuroropck : MI'TVY, 2015. - 1 anekrtpon. ont. auck (CD-ROM). - 3arn. ¢ tury.
3Kpa-Ha. - 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
3JIEKTPOHHBIN. - CBefieHus 10cTymnHbI Takke Ha CD-ROM.

B) MeTonnuyeckue yKazaHus:
1. CronsipoB A.M., bynanoB b.A. Marematudeckoe MoJieIpoBaHue ABYX(PaKTOPHOI


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

3aBUCUMOCTH JUIMHBI JIYHKH JKHJKOTO MeTajula B CIsI00BOM HENpEephIBHOJIUTOW 3aroTOBKE:
Mertoandeckue ykazanus K J1abopaTopHO# paboTe mo guciuruinHe «MoaennpoBaHue MPOoIecCoB
1 00BbEKTOB B METAJUTYprum» /Ui cTyAeHToB cnenuaibHoctu 150101. Marauroropck: I'OY BIIO
«MI'TY», 2012. 8 c.

2. CemuBanoB B.H., CromspoB A.M. OmnpeneneHue TEXHOJOTHUECKUX IapaMeTPOB
paznuBKH ctanu Ha ciisiooBoit MHJI3. Marautoropek: 'OY BITO «MI'TVY», 2010. 20 c.

3. CemuBanoB B.H., CromsipoB A.M. OmpeneneHue TEXHOJOTHUECKUX IapaMeTPOB
pasnuBkH ctaimy Ha coproBoit MHJI3. Marautoropek: 'OY BITO «MI'TVY», 2010. 22 c.

r) [Iporpammuoe o6ecneuenue u UaTepHeT-pecypcebi:

IIporpammHuoe ob6ecneuenmne

Haumenosanue [10 Ne morosopa Cpoxk neiicTBUS JULECH3UU
MS Windows 7

Professional(mnsa  |[-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

FAR Manager cB0oOoaHO pactpocTpansemoe I10 OeccpouHo

7Zip cB0001HO pacnpoctpansemoe [10 0eCCpOUHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH()POPMALMOHHBIE CITPABOYHBIE CHCTEMbI
HasBanue kypca Cchlaka
DnekTpoHHas 0a3a MepHoOANYeCKUX u3manuii East View
Information Services, OO0 «MIBUCy
Harmmonansuas WH()OPMAIMOHHO-aHATHUTHICCKAS URL:
cuctema — Poccuiickuii HHIEKC HAYYHOTO UTUPOBAHHUS i
(PUHID)

IMTouckosas cucrema Akagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

https://dlib.eastview.com/

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

Wudpopmanmonnas cucrema - EnxuHOe OKHO JocTyma K URL: http://window.edu.ru/
MH(GOPMAIMOHHEIM pECYpCcam ' ) =

denepanbHOE rOCY/IapCTBCHHOE 010 KETHOE
yupexaenne «DenepanbHbiii HHCTUTYT npoMbinuiennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

9 MaTepHaJIbHO-TEXHHYECKOE 00ecneveHne T CHUTLITHHBI (MOLYJIsl)

MaTepI/IaHBHO-TCXHI/I‘IeCKOC obecrneueHue JUCIHITIIIMHBI BKIIFOYACT:


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

1. YueOHas ayautopus Uit IPOBEACHHS 3aHSITUI IEKIIMOHHOTO TUIIA OCHAIIICHA:

- TEXHMYECKUMHU CPEJCTBAMH OOYUCHHUS, CIYXKAIIUMHU JUIsl TIPEACTaBICHUS y4eOHOU
uHpopManuy OONBUION ayAUTOPUHU: MYJIBTUMEAUWHBIMU CpEACTBA XpaHEHHUs, Mepelayd U
npecTaBiIeHus yaeOHON HHpOpMaIINH;

- CIICIIMATTU3UPOBAHHON MEOEIbIO.

2. YdeOHast ayAuTOPHS JUTS IPOBEICHHS JTAOOPATOPHBIX 3aHSTHIA:

- KoMIbploTepHas TexHuka ¢ naketom MS Office, ¢ mogkirouenuem k cetu «MHTEpHET» 1
C IOCTYTIOM B 3JICKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTEIBHYIO CpEly YHUBEPCHUTETA;

- CIELIMATIM3UPOBAHHON MEOEIbIO.

3. YueOHas aynutopus Uil TPYNINOBBIX U WHIWBHUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOYHOH aTTECTAIIMK OCHAIICHA:

- KOMITBIOTEPHO# TexHUKO# ¢ maketom MS Office, ¢ moakmouennem k cetu «HTEpHET
Y C IOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEILHYIO CPEAY YHUBEPCHUTETA;

- CIIEIMATM3UPOBAHHON MEOEIBIO.

4. TloMerieHue sk CAaMOCTOSTEITFHON paOOThI OCHAIICHO:

- KOMITBIOTEPHO# TexHuKO# ¢ makerom MS Office, ¢ moakmouennem k cetu «MHTEpHETY
Y C IOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIILHYIO CPEAY YHUBEPCHUTETA;

- CIISIMATM3UPOBAHHON MEOETIBIO.

5. Tlomemenue st XpaHEeHUs W NPOPHIAKTUYECKOTO OOCITYy)KUBaHUS Yy4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CTICIIMATTU3UPOBAHHON MEOEIBIO: CTEIIAXKaMH JIJIsl XpaHEeHUs y4eOHOTO 000pYI0BaHHS,

-MHCTPYMEHTaMH JIJII PeMOHTa y4eOHOT0 000pYy/10BaHHS;

- kadaMu 11 XpaHeHus y4eOHO-METOAMYECKON TOKYMEHTAMU U MaTepHAJIOB.



IIpunoxenue 1
6 YueOHO-MeTOAM1YECKOE O0ecTIeyeHHe CAaMOCTOSITeIbHON padoThl 00y4aroIuXcs

[To guctmmnmae «MoaenupoBaHue MPOIIECCOB U OOBEKTOB B METAJLTyPTU
MPeIyCMOTPEHA ayIUTOPHAS U BHEAYTUTOPHASI CAMOCTOSITeNIbHAsL paboTa 00yUJarOIUXCsl.
AynuTopHas CaMOCTOSITEIIbHAS padoTa CTyICHTOB MPEATOIaraeT BEITOJTHEHNE JTa00paTOPHBIX
pabor. JlabopaTopHbIe pabOTHI MO0 UHAUBHUIYATLHOMY 33JJaHUIO BHITIOTHSIIOTCS HA KOMITBIOTEPE B
9JIEKTPOHHBIX Tabmuiax «Excely. Ilpumep TemaTuku 3agaHuii 17t 1a0OpaTOPHBIX PabOT
MIPUBEJICH B CIIEAYIOLIEM pa3zelie paboueil mporpaMMbl. Y ClemHas 3aiuTa pe3yibTaToB
nabopaTopHON PabOTHI SABISIETCS 00S3aTENHHOM VIS IOMTYCKa K K3aMEHY.

BHeaynuropHasi caMocTosITeIbHAS paboTa 00yJarOIIMXCsl OCYIIECTBISETCS B BUJIC
M3YUYEHUsSI TUTEPATYPhI IO COOTBETCTBYIONIEMY pa3zeily ¢ MpopaboTKoW MaTepHaria.

JIabopaTopHble padoThI MO TUCIHHUILJIUHE:

1. MaremaTtrueckoe MOJEIMPOBAHKE MPOIIECCAa BOCCTAHOBICHHSI KOHBEPTEPHOTO IITAKA.

2. MaremaTtrueckoe MOJIEITMPOBAHKE MPOIlecca BAaKYyMHOTO PACKUCIICHUSI METalIa.

3. Maremarnueckoe MOJACIMPOBAHHUE TPOIECCa MCTEUYCHUS IYThS M3 BEPXHEH KUCIOPOIHOU

(hypMBI B KOHBEpPTEpE.

4 MartemaTu4yeckoe MOJICJIUPOBAHUE npoiiecca OKHCIICHUS Maprasia B

KHCJIOPOTHO-KOHBEPTEPHOM TIJIaBKE.

5. Marematuyeckoe MOACIMPOBAaHUE TIporiecca POPMHUPOBAHUSI MAKPOCTPYKTYPhI
HEIPEPHIBHOJIUTON 3aTOTOBKH.

IIpumepHbIe BONPOCHI JIS1 YCTHOI'O ONPoOca:

1. Yto Ha3BIBAE€TCSA MOJCIBIO?

2. KakoBbl 0COOEHHOCTH MaTEMaTHYECKON MOEIIN?

3. Kakue ObIBatoT MaTreMaTHueCcKue MOIeIH (10 1eIN CO3AaHMs, TI0 IPUHIIUITY IIOCTPOCHHUS)?
4. B yem cyniHocTs GOopMaIH30BaHHOTO MOIX0/1a IPU MTOCTPOCHUU MaTeMaTHYECKOM
Monaenu?

5. YTo Takoe MOJIEIb TUIIA «UEPHBIN SIIUK»?

6. B ueM 0COOECHHOCTh CTATHYECKUX MOJICIICH ?

7. Kakue 0cOOEHHOCTH UMEIOT JUHAMUYCCKUEC MOACIN?

8. B ueM cymHOCTb coepKaTeIpHOTO TI0IX0/1a PY MTOCTPOSHUU MaTEMaTUYECKONU MoIeNn?
9. KakoBa CylHOCTb CTATUYECKUX MOJIENICH B METAJLITYPTUH?

10. KakoBbl 0COOEHHOCTH TUHAMHYECKOTO MOJICTUPOBAHUS B METaJLTyprun?

11. B ueM 0coGeHHOCTH MOJIENEH ¢ pacnpeaeeHHBIMU TapaMeTpamMu?

12. Tlouemy napaMeTpsl MOJIETTH MOTYT OBITh pacipeieIeHHbIMU?

13. KakoBa 0cOO€HHOCTh MMHATAIIMOHHBIX MOAEIIEH?

14. B yem CynIHOCTb pa3jIMYHbIX YHUCICHHBIX METOJI0B?

15. Yem oTnM4aroTCs pa3iauvHble METOAbl ONTUMHU3ALUN?



IIpniaoxenue 2

7 OueHo4YHbIE CpeCTBA JJIsl NPOBeeHUs MPOMEKYTOUYHOM aTTeCTAIMU
a) [lnanupyempble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEICTBA /1JIs1 IPOBedeHNsI POMEKYTOYHON aTTeCTAIlUM:

CrpyKTypHBII
JIEMEHT
KOMIIETEHIINH

[Tnanupyempie pe3ynbTaThl 00 yICHHS

OrneHOYHBIE CPECTBA

OIIK-4 — roTOBHOCTBIO COYETATH TEOPHIO H MPAKTHUKY /IJIsl pellIeHUsI HHKEeHEPHBIX 3a1a4

3HaTh COBPEMEHHBIE METO/IbI TEOPETUUECKOTO U KonTtposbHble BOMPOCH! AJis MPOBECHUS TEKYIIETO KOHTPOJISI U UTOTOBOM
SKCIIEPUMEHTAIILHOTO HCCIIEI0BAHUS aTTectauuu B popMe IK3aMeHa
NPOIIECCOB U OOBEKTOB B METALTypPTUU Uro Ha3bIBaeTCsl MOAEIBIO?
KaxoBbl 0COOEHHOCTH MaTeMaTU4eCKOl MOJIeTTH?
Kaxkue OpIBatoT MaTeMaTHYECKHUE MOJICIH (TI0 LN CO3/IaHUs, 10 IPUHIIUAITY TOCTPOCHYS )?
B yem cymHOCTh popMaTM30BaHHOTO MOIX0/1a IPU MOCTPOCHUN MaTEMAaTUYECKOM
MoJIenu?
YmMmetb MIPOTHO3UPOBATH BO3ZMOXKHOCTh PEIICHUS Temartuka 1a00paTopHBIX PabOT O MATEMATUYECKOMY MOJICTUPOBAHUIO
WH)XCHEPHBIX 3371a4 B METAILTypPrun METaJTyprUYECKUX MPOILIECCOB
Marematnueckoe MOJCITHUPOBAHUE MPOIECCa BOCCTAHOBIICHUSI KOHBEPTEPHOTO IIIJTAKa.
MaremaTHueckoe MOJEIHPOBAHKE MPOIIeCcCa BAKYYMHOTO PACKHCICHUS] MeTallIa.
Bnaners METOJIaMHU UCCIIEJIOBAHUS U CIOCOOHOCTHIO Jlabopatopnas pabora:

OOBSICHATE €r0 PE3YIbTAThI IPUMEHUTCIIBHO K
npodeccuoHaIbLHOU eATeIbHOCTH

MartemaTiueckoe MOJEIMPOBAaHUE MpOIEcCa BAKYyMHOI'O PACKUCICHHS MeTajula.
CMozennpoBaTh 3aBUCUMOCTD COJIEP)KaHUsl PAaCTBOPEHHOI'O B METAJUIE KMCIOPOAA OT aBICHUS
B Ta3oBOM (a3e IUPKYJIALMOHHOIO BaKyymaTropa W COJEpKaHUS yriepoja B MeTajie INpU
o0pabotke ctanu mapku 081O.

HeoOxoaumslie 11 pacueToB IaHHbIE BHIOMPAIOTCS CAMOCTOSITENIBHO.

Pexomennyemas nureparypa:
1. burees A.M., burees B.A. Metamnyprusa cranu. Teopuss U TEXHOJOTHUS IUIABKA CTAJIH. —
Marnuroropck: MI'TVY, 2000. — 544 c.
2. KonecnukoB HO.A., bynanoB b.A., CromsipoB A.M. Merautyprudeckue TEXHOJIOTUU B
BBICOKOTIPOM3BOAUTEIILHOM KOHBEPTEPHOM Iiexe: yueObHoe nocodbue. — Marauroropck: U3a-Bo
Maruurtoropck. roc. Tex. yu-ta um. I'.1. Hocosa, 2015. —379c.




IIK-5 — cnoco0HOCTHI0 BLIOMPATH U IPUMEHSATH COOTBETCTBYIOIINE METOAbl MOAeJIHMPOBAHUS (PU3UYECKHX, XHMHYECKHX U TEXHOJIOTHYECKHUX IMPOLIECCOB

3HaTh METOJIbl MaTEMaTHYECKOro MOJEIMPOBAHUS KonTponbHbIe BOMPOCHI 7151 NPOBEACHUSI TEKYIETr0 KOHTPOJISI U UTOTOBOM
METAJLTyPTHYECKUX 00BEKTOB " aTTectanuy B opMe IK3aMeHa
TEXHOJOTUYECKHUX MPOIECCOB Yto Takoe MOJIEINb THIA «UEPHBIN SIIUK»?
B ueM 0coO€HHOCTD CTaTUYECKUX MOAEIEH?
Kakune oco0eHHOCTH UMEIOT AMHAMUYECKUE MOJIEIN?
B uem CYHIHOCTb COACPIKATCIIBHOI'O MoAX0Aa Npru NOCTPOCHHUN MaTeMaTUYEeCKOU MOI[GJ'II/I?
Temartuka 1a00paTopHBIX PabOT O MATEMATUYECKOMY MOJICTUPOBAHUIO
METaJTyprUYECKUX MPOIIECCOB
MaremaTHuecKkoe MOJICITMPOBAHUE IPOIECCa WCTCUYCHUS IyThS W3 BEPXHEH KHCIOPOIHOU
MCIOJIb30BaTh METO/Ibl MATEMATHUYECKOIO
YnMmeTs ¢GbypMBI B KOHBEpTEDE.
MOACIMPOBAHUSA MCTAJLITYPIrUUICCKUX OGBGKTOB
MaremaTrdeckoe MOJICTTHPOBAHUE mporecca OKUCJICHUS MapraHia B
Y TEXHOJIOTUYECKUX MPOLIECCOB .
KHUCIIOPOJIHO-KOHBEPTEPHOH MIIaBKeE.
MartemaTrdeckoe MOJICTTUPOBAHUE mporecca (hopMupOBaHHS MaKpOCTPYKTYPHI
HENPEPBIBHOINTON 3aTOTOBKHU.
3amaHus Ha pelieHue 3a/1a4 U3 nMpodeccuoHanbHON 001acTH
MaremaTHdeckoe MOJICTTUPOBAHUE mporecca OKUCJICHUS MapraHia B
KHUCTIOPOIHO-KOHBEPTEpHOU Tu1aBke. CMOAENIMPOBATh 3aBUCUMOCTDh OCTATOYHOTO COACPKAHUS
Brangers MapraHia B MeTajule OT COAEPKaHMs MapraHla B 4yr'yHE W OCHOBHOCTH IIJAKa JUIS YCJIOBHM

HaBbIKAMU HUCIIOJIB30BaAHUS CTaHI[apTHBIX
MIPOTPAMMHBIX CPEACTB JICKTPOHHBIX TaOIHI]
«Excel» mst pa3paboTku MaTeMaTHUECKUX
MoJeen

MMK.
HeoOxoaumelie 11 pacueToB IaHHbIE BHIOMPAIOTCS CAMOCTOSITENIBHO.

Pexomennyemas nureparypa:
1. KonecuukoB FO.A., bynanoB B.A., CromsipoB A.M. Meramnypruyeckue TEXHOJOTMU B
BBICOKOTIPOM3BOAUTEIILHOM KOHBEPTEPHOM Iiexe: yueOHoe mocobue. — Marauroropek: M3a-Bo
Maruurtoropck. roc. Tex. yu-ta um. I'.1. Hocosa, 2015. —379c.
2. bureeB A.M., bureeB B.A. Metamnyprus cranu. Teopuss 1 TEXHOJOTHs IIJIaBKU CTAaU. —

Maruutoropck: MI'TY, 2000. — 544 c.

I1K-11 - roTOBHOCTBIO BBISIBJAITH 00bEKTHI ISl YJIy4YllIeHHs B TEXHUKeE H TeXHOJIOTUH

3HaThb

a(pexkTUBHBIC BAPUAHTHI YCTPAaHEHUS
HEJO0CTATKOB KOHCTPYKIIHH
METAJUTyPrHYECKOT0 arperarta u
COBCPHICHCTBOBAHHUA TCXHOJOI'MYCCKOI'O
nporiecca

KonTposnbHbie BOMpOCH! 17151 NPOBEACHUSI TEKYIIEr0 KOHTPOJISI U UTOTOBOM
aTTecranuu B hopMe IK3aMeHa
KakoBa CylmHOCTh CTATHYECKUX MOJICJICH B METAJLTYPTrun?
KakoBbl 0COOCHHOCTH TMHAMUYECKOTO MOJACIMPOBAHUS B METALTypTHH?
B yeM 0cOOEHHOCTH MOJICIICH C pacnpeieICHHBIMHU IapaMeTPpaMu?




[Touemy mapameTpbl MOAEIN MOTYT OBITH pacrpeaeIeHHbIMU?
KakoBa 0c0O€HHOCTL UMUTAIIMOHHBIX MOEIIEH?

B ueM cymHoOCTh pa3iIMyHBIX YHCICHHBIX METOJI0B?

UeM oTIMYAIOTCS pa3IMYHBIE METOIbI ONITUMU3AITNHN !

BBISBIISTH () (PEeKTUBHBIC BApHAHTHI

TemaTuka 1a60paTOPHBIX pabOT MO0 MaTEMaTHUYECKOMY MOJIETUPOBAHUIO
METAJUTyPIUYECKHUX MPOLIECCOB
MaremaTtndeckoe MOJETHpPOBAaHHE Ipolecca [UIAKOOOpa3oBaHMS B  KOHBEpPTEpE C

YmMmeTs KOMOWMHHUPOBAHHOM MPOAYBKOM KHCIOPOJOM CBEPXY M apPrOHOM CHU3Y.
YCTpaHCHHA HEAOCTATKOB KOHCTPYKIIUA
MatemaTtuueckoe MOAEINPOBAHUE MTPOLIECCA PACKUCIICHUSI CTAJIH.
METaJTyprUYECKOTO arperara u .
MaremaTHueckoe MOJIeIMPOBAaHUE MPOLIECCa BAKYYMHON 00paboTKU MeTasia
COBCPHICHCTBOBAHHUA TEXHOJOT'MYCCKOI'0O
Hporecca Matematuueckoe MOJIEIMpPOBaHUE Mpoliecca MPOAYBKUA METajula B KUCIOPOJHOM KOHBEpPTEpE
P CBEpXYy
MateMaTuueckoe MOIeIMpOBaHUE TIpoliecca oKucaeHus pochopa B IyroBOi cTaerIaBUIbHON
neuu.
3amaHus Ha penIeHue 3a/1a9 U3 MPodecCHOHAIBHON 00J1acTH
MatemaTtuueckoe MoJeIMpOBaHUE Tpolecca OKucieHus ¢ochopa B IyroBo
CTaJleTUIaBMIIbHOW 1eyn. CMOIETHpPOBaTh 3aBUCUMOCTh OCTaTOYHOTO conepkaHus ¢gocdopa B
MeTaJljIe Mepesl BBITYCKOM M3 arperaTta oT cojepskanusi pocdopa B JoMe U OCHOBHOCTH IIaKa
HABBIKAMU BBIABIECHUS (P (EKTUBHBIX N .
Bnagets npu padore ¢ 30 % JioMa B METAJUINYECKOH LIMXTE.

BAapHUAHTOB YCTPAaHCHHUA HEAOCTATKOB
KOHCTPYKIIMU METAJLTypru4ecKOro arperara u
COBEPIIICHCTBOBAHUS TEXHOJIOTHIECKOTO
nporecca

Heo6xonumble a71st pacueToB JaHHbIE BEIOUPAIOTCSI CAMOCTOSITEIBHO.
Pexomennyemas nurepatypa:
1. bureeB A.M., burees B.A. Metamnyprus cranu. Teopust U TEXHOJIOTHS IUIABKU CTal. —
Marnuroropck: MI'TVY, 2000. — 544 c.
2. KonecnukoB O.A., bynanoB Bb.A., CromipoB A.M. Mertamnyprudeckue TEXHOJIOTHH B
BBICOKOITPOU3BOJUTEIbHOM KOHBEPTEPHOM liexe: yueOHoe nocodue. — Maruuroropek: M3n-so
Maruauroropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2015. —379c.




0) [Hopsinok npoBeeHUs MPOMEKYTOUHOIN ATTECTAIMH, IOKA3aTeJIM U KPUTEPHHU
OLlCHMBAHMUS:

[TpomesxxyTouHas aTTecTanus Mo JucuuIuiae «MoaenupoBaHue NporeccoB 1 00BEKTOB B
METAJITyprU» BKIIIOYAET TEOPETUYECKUE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHDb YCBOCHUS
00yyaroIMMuUCs 3HaHUH, U MPAKTUYECKUE 3a/1aHNs, BBISIBISIONINE CTENEHb C(POPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOAUTCS B (hOpMe dK3aMeHa.

DK3aMeH 10 JaHHOHN NUCIHUIUIMHE MPOBOJUTCS B YCTHOM (hopMe M0 IK3aMEHAITMOHHBIM
OuseTaM, KaXIpIid U3 KOTOPBIX BKJIIOYAET J[Ba TEOPETHUECKUX Borpoca. [Ipu onieHke 3HaHUH Ha
9K3aMeHe 00s13aTEIbHO YUUTHIBAETCS OLIEHKA, OJydYeHHas: 00yJarouMMCs paHee pu 3aluTe
WHIMBUYaTbHOM 1a00paTOpHOI paboTHI M0 MaTeMaTHYECKOMY MOJICITMPOBAHUIO KOHKPETHOTO
TEXHOJIOTMYECKOro Mpolecca.

Ilokazamenu u Kpumepuu OUeHUGAHUA IK3AMEHA:

— Ha OIICHKY «OTJIHYHO» (5 OaITOB) — 00yJarONTUiCs TEMOHCTPUPYET BHICOKHI YPOBEHD
c(OpPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMaTHYECKOE U IITyOOKOe 3HaHUE
y4eOHOTr0 MaTepuaja, CBOOOTHO BBITIOHSIET MPAKTHUYECKUE 3a]JaHUsI, CBOOOIHO OTepUpyeT
3HAaHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUAX IMOBBIIICHHOHN CI0KHOCTH;

— Ha OLIEHKY «Xopo1uoy» (4 6anna) — o0yJyarouuiicss IeMOHCTPUPYET CPEAHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTENIbHbIC OINOKH, HETOUHOCTH, 3aTPYJHEHHS IPU aHATTUTHUECKUX OTNEPaLHsIX, IepeHoce
3HAaHUI U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAIIUH;

— Ha OIICHKY «Y/I0BJIETBOPHUTEIbHO» (3 Oayia) — 00yJarouuics 1eMOHCTPUPYET
MTOPOTOBBI YPOBEHL CHOPMUPOBAHHOCTH KOMITETEHITUH: B X0JI€ KOHTPOJIBHBIX MEPOTIPUSITHI
JIOTTYCKAIOTCA OIIMUOKHU, MPOSBISETCS] OTCYTCTBUE OTJEIbHBIX 3HAHUI, YMEHUH, HABBIKOB,
00y4aroIuiCs UCIIBITBIBACT 3HAUYNTENILHBIC 3aTPYIHEHHS TP OTIEPUPOBAHUH 3HAHUSIMU H
YMEHUSIMH TIPU UX TIEPEHOCE HA HOBBIE CUTYAIUH;

— Ha OLIEHKY «HeY/JA0BJIeTBOPUTEJbHO» (2 Oaiia) — 00ydaromuics AEMOHCTPUPYET
3HaHus He Oosee 20% TeopeTHYecKOoro Marepuaa, 10MyCcKaeT CyIEeCTBEHHbIE OIIMOKH, HE
MOJKET IIOKa3aTh MHTEJUIEKTYya IbHbIE HABBIKU PELIEHMSI IPOCTHIX 3a]1aY;

— Ha OIIEHKY «HeY/A0BJIeTBOPUTEJLHO» (1 6amt) — o0yJaromuiics He MOXKET MOKa3aTh
3HaHUS Ha yPOBHE BOCIPOM3BEACHUS U 00BICHEHHS HH(POPMAIIMN, HE MOXKET MTOKa3aTh
MHTEJJICKTYallbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



