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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K.T.H., qoueHTt, JloBxxenko . H.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

NPUBUTUE HABBIKOB CaMOCTOSITEJIBHOTO aHaIu3a U (QopManu3aluu ONHCAHMS
TEXHOJIOTUYECKHX TMPOLECCOB U OOBEKTOB B METAUIYyprud, (GOpMHpOBAHUS
MaTeMaru4ecKoro anmapara, MPUTOJHOIO Ui MX OIMCaHWsS, ITOCTAaHOBKM 3a/1a4
ONTUMU3ALUU U METOJOB UX PELICHUs, B TOM YUCJIE U YHUCIIECHHBIX.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

B coorBerctBuM ¢ TpeboBanusMu ~DenepanbHOTO  TOCYAAPCTBEHHOTO
00pa3oBareNbHOIO CTaHJapTa BBHICIIETO oOOpasoBaHMsl MO HampasieHuto 22.04.02 —
Mertamutyprusi 3ajadaMy AUCIHUIUIMHBI SBISIOTCS (QOPMUPOBAHUE 3HAHUM, YMEHHHA U
HaBBIKOB, OTPAKAIOIINX Pa3INYHbIE KOMIIETEHIUY.

B pesynbrare wusydeHus AMCUMIUIMHBI «MozenupoBaHue MpPOLECCOB U
O00BEKTOB B METAJUTYPTUU» CTYACHT JOJIKEH 3HATh:

-OCHOBBI CHUCTEMHOI'0 AHAINW3a TEXHOJOTHYECKUX IPOLECCOB M OOBEKTOB B
METaJUTY pIUK;

-METOJMYECKUE OCHOBBI  MOCTPOCHHUS  MareMaTHuyecKuX  Mojeiedl u
OpraHu3aluy BbIYUCIUTEILHOTO YKCIIEPUMEHTA;

-METO/bl IOCTAHOBKU M PELICHMS 3a1ad ONTUMMU3ALUY;

-METOJbl MOJEIUPOBAaHUS M OOpPabOTKH pe3yJbTarOB MOJEIUPOBAaHUS B
nporpaMmMHoM koMmiuiekce DEFORM-3D.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYeHHUS MO AUCHHUILIHHE
(MOay/110), COOTHECEHHBIX € IUJIAHMPYEeMbIMH pe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrPaMMbl

Koa n HaunmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s| no ancuuniunHe
OOCTUXEHNA KoMmneTeHunmn

ITK-3: CniocodeH npuMeHsTh HHPOPMALHOHHBIC TEXHOJIOTHH U NPHUKJIAAHbIE
NMPOorpaMMHbIe CPeCTBA IS PellleHUus 32424 B 00/1acTH NpodeccuoHaIbLHOI
AeATeTbHOCTH

I1K-3: CriocobeH npuMeHsITh OCHOBBI MH(OpMaLIMOHHBIX TexHOJ0ruM. [TakeTs!
UH(POPMAIIMOHHBIE TEXHOJIOTUH | IPUKJIATHBIX IIPOTPAMM JIJISl PEIICHUS 3a1a491 B 00JIaCTH
U TIPUKJIAIHBIE IPOTPaMMHBIE poeCCUOHANBHOM esITeTbHOCTH

cpeacTBa 4Jisd pCIICHUA 3a1a4U B INPUMCHATHL NPOTPaMMHOC obecrieyenne u

o0actu npodeccuoHaTbHON KOMIIBIOTEPU3UPOBAHHBIE METO/IbI 00PabOTKH
JIEATEIIbHOCTH oLM(PPOBaHHBIX OOBEKTOB JIJISl PaCUETOB U aHAIHU3A

00BEKTOB U MPOIECCOB METALTYPrHYECKOTO
MIPOU3BOJICTBA M METANIO00PAOOTKH

peleHreM npopeCCHOHATBHBIX 3a71a4 B 00J1aCTH
METALTYPTUU U METAUI000PaObOTKH C UCTIOIb30BaHUEM
WH(POPMAITMOHHBIX TEXHOJIOTHH U TIPUKJIaIHbIC
MIPOrPaMMHEIE CPEACTBA

I[IK-4: Cnioco0eH MpPOBOAMTH PACYeThl U J1€JIaTh BHIBOABI NP PellIeHUH 3a/1a4,
OTHOCAIIMXCH K MPodecCHOHATILHOI 1eSITeJIbHOCTH




[TK-4: Cnioco6eH mpoBOAHTH
pacyeTsl U JIeJaTh BBIBOJIBI TIPH
pEIIeHUH 3a/1a4, OTHOCSIIIUXCS K

METOAMKU PacUETOB TEXHUUECKUX U TEXHOJIOTMUECKUX
MapamMeTpoB TPEOYEMBIX PEKUMOB PaOOTHI
obopyaoBanus. PacueTsl TEpMOAMHAMUYECKHIX

npodeccuoHAThHON
JCSITEIBHOCTH

MapaMeTPOB METALTYPTUUECKUX MPOIIECCOB
BBITIOJIHATH paC‘-IéTI)I Ha OCHOBC MCTOAUYCCKUX
yKa3aHWii, aHATM3UPOBATh PE3YJIbTATHI U JCJIaTh BHIBOJIBI
MIPOBEICHUEM PacYEeTOB TEXHOJIOTHUECKUX M
(U3NYECKUX MPOIECCOB B METAUTYPTUU U
MeTaI000paboTKe, 000PYI0BaHUS, SHEPTO- U
pecypconoTpetnenns, 00eCIIeYeHHOCTH ChIPbEM U
PacxXoaJHbIMH MarcpruaiaMunu

ITKO-4: Cnioco0eH pemiaTh 3aa4u, OTHOCSIIHMeECH K NPodecCHOHATBHOM
AeATeIbHOCTH, IPUMEHsIsl 3HAHUA B 00J1aCTH MOJeTHPOBAHUS, MATEMATHKH,
€CTeCTBEHHBIX U NPHUKJIAJAHBIX HAYK

[MKO-4: CriocobeH peniarh
3aJ1a4¥, OTHOCSIIHECS K
npodeccCHoHATBHON
NESITeTbHOCTH, TIPUMEHSISI
3HAHUS B 00JIacTH
MO/JICIIMPOBAHUS, MATEMaTHKH,
€CTECTBEHHBIX U MPUKIIATHBIX
HayK

MO/JICIIMPOBAHUE TPOLIECCOB U OOBEKTOB B METAILTYPTUH
KOMITBIOTEPU3UPOBAHHBIMU METOIaMHU

CBA3bIBATH TCXHOJIOTUYCCKHUE NPOUCCCHI U O6’b€KTBI
METALTYPTUYECKOTO MIPOU3BOJICTBA CO CBOHCTBAMHU
MCTAJIJIOB, ChIPbA U PACXOAHBIX MaTCpuajioB

pellIeHHEeM 3314, CBS3aHHBIX C MOJICITHPOBAHHEM
COCTaBa CTPYKTYPhI U CBOMCTB META/lJIa M MPOIIECCOB MX
hopmupoBaHus

ITKO-8: Cnioco0eH pemiath 3a1a4i, OTHOCALMECH K POU3BOJACTBY, HA OCHOBE 3HAHUI
TeXHOJIOTMYECKHUX MPOLEeCcCoB, 000Py10BAHUS M1 HHCTPYMEHTOB, ChIPbS U PACXOAHBIX

MaTepuasioB

[TKO-8: CnocobeH pemiarb
3a/1au, OTHOCSIIUECS K
IPOM3BOJICTBY, Ha OCHOBE
3HaHUH TEXHOJIOTMYECKHX
MPOIIECCOB, 000PYIOBaHUS U
UHCTPYMEHTOB, ChIPbS U
PaCXOOHBIX MarC€puaioB

TEXHOJIOTMYECKHE IPOLECCH U 000pY10BaHKE
METALIYPru4eCKOro MPOU3BOACTBA, KOHTPOIUPYEMBIE
HOPMBI Pacxo/ia ChIpbs U COMYTCTBYIOIIMX MaTepUaIOB
pelars 3a1a4u, OTHOCAIIUECS K TEXHOJIOTUH U
000pyI0BaHHIO, CHIPHIO U PACXOAHBIM Mareprainam Ha
OCHOBE TPeOOBaHUN METALTYPrHYECKOTO IPOU3BOJICTBA
KOHTPOJIEM NTPOU3BOJICTBEHHBIX TPEOOBaHUI B
TEXHOJIOTHH, TP KCILTyaTalluu 000pyA0BaHuUs, pacXxoe
CBIPbsI M COITyTCTBYIOIUX MATEPUATIOB

IIKO-9: Cniocoden npruMeHSAITh 3HAHUSI TEOPUHM M TEXHOJIOTHH MeTAJUIypPru4ecKux
NPOLECCOB /UISl PelieHNs 3a1a4, OTHOCAILIUXCS K NPOo(ecCHOHATBbHOM AesITeIbHOCTH




ITKO-9: CnocobeH npumMeHsTh
SHaHUS TCOPUH U TEXHOJIOTUHN
METALTYPrUUecKuX MpoIeccoB
JUTSL pEeUICHUs 33124,
OTHOCSIIUXCS K
podhecCHOHATBHON
JeATEILHOCTH

TEOPUHU METALTYPIUYECKUX MPOIIECCOB.
TexHoIOrHYECKHE MPOIIECCHl METALITY PTHYECKOTO
MPOU3BOJCTBA. METOAMKHU pacueTOB MaTepUATLHBIX U
TEIJIOBBIX OalaHCOB 000PYI0OBaHMSI, pacu€TOB
METALTYPTUYECKOT0 000pY TOBaHHUSI

peuarh 3aaa4r, OTHOCAIIHUECA K TCXHOJIOTNMHN
METALTYPTUYECKOTO MTPOU3BOJICTBA, HCIIOIB3Y I
TCOPCTUUCCKHUEC 3HAHM. PaccuntriBarh mapamMeTpbl
PEKUMOB PabOTHI METALTYPTHYECKOTO 000PYI0BaHHUS
IIPUMEHEHUEM OCHOB TEOPUH METAUTY PIUYECKUX
MPOIIECCOB MPH PEIICHHH TEXHOJOTHYECKUX 3a/1a4
METAUTYpru4eCcKoro npom3BOACTBA. BeimonHeHnem
pac4yéToB OCHOBHBIX TEXHOJIOTHUECKUX MTPOIIECCOB
MCTAILITYPru4cCKoOro nmponu3BoaCTBa U

MeTam1000paboTKN

1.4 Oco0eHHOCTH pean3alMu IUCIUTLTAHBI
SI3BIK peanu3anuy IUCUUIUIMHBL Pycckuil.

Jucuuruinnaa (Moyiip) peanusyercs 6e3 npumenenus 30 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 0,83 (30)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,28 (10)
MIPAKTHYCCKUE 3aHATHS 0,56 (20)
CamocrosiTesqbHas padora 3,17 (114)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
3nocC anocC 3nocC DUOC
1. CucremMHBbIi NOAX0] K mpoueccam u o0bekTam OM L
1. 3amaun aHATM3a ¥ CHHTE3a MPOIIECCOB B 00heKTOB OM/I,
KaK CJIOKHBIX ccTeM. CUCTEMHBIN MOJIX0/1 K aHATU3Y U )
CHHTE3Y TporieccoB 1 00bekToB OM/I, Kak CIIOKHBIX
CHCTEM
4

2.

2. MaTtemaTtudeckue moaeau B OMJI, o0iye NpUHIMIIBI M 3TaNbl NOCTPOECHUS

1. Onpenenenue u Ha3HAYEHNUE MOJIEITHPOBAHUS.
Knaccuduxarnus maremarnyeckux mozesneil. CuctreMHsle
IPUHLIMIIBI U TAllbl TIOCTPOEHUSI MAaTEMAaTUUYECKUX
MoJieIei. DTanbl IOCTPOCHUS MaTEMAaTHYECKUX MOJEINIEH.
Pa3paboTka cTpyKTypbl MareMaTuyecKux Mozenen
(YHKLIMOHUPOBAHHUS TEXHOJIOIHYEeCKHX npoueccoB OMJ]




2. CpencrBa Mathcad u Microsoft Excel ns pemenus
3a7a4 MaTeMaTH4eCcKOro MOJEIUpoBaHusl. Peamnzarus B
cpene Mathcad moneneit Ha OCHOBE CUCTEMBI
TuQQepeHIMATEHBIX YPaBHEHUH

3.

3. BoruucaurebHblii 3kcnepumMenT B OMJL

1. [IpeameT u TeOpETUYECKHUE OCHOBBI BHIYUCIUTEIIBHOTO
skcriepuMenTa. O0paboTKa SKCIIEPUMEHTATBHBIX TAHHBIX 2
METOIOM HauMEHBIIUX KBAIPATOB

2. O6paboTKa SKCTIEPUMEHTAIBHBIX JAaHHBIX B Cpe/ie
Microsoft Excel u Mathcad

3.

4. IlocTaHoBKa M MeTOAbI penieHus 3a1a4 onTumMuzanuu B OMJ{

1. OOmras mocTaHOBKA 3a7a4 ONTUMU3ALMHU. YNCIeHHBIE
METO/bI peIIeHUs 3a1a4 OJHOMEPHON ONTHUMHU3ALHH. )
Metoap! 6e3ycoBHON MUHUMH3AUH (DYHKIIMH MHOTHX
IIEPEMEHHBIX

2. Peanmmzanms B cpene Mathcad moucka skctpemyma
¢ynkuuii. [locTaHoBKa 1 peleHne 3a1a4 0JHOMEPHOH
0e3yCcIOBHON ONTUMHU3AIUHN YNCICHHBIMU METOJaMU B
cpene Mathcad

3. ITocTaHOBKa U pelIeHNE 3a1a4l MHOTOMEPHOM
ONTUMHU3AIUH PU HATHMYWU OorpaHnueHuil B cpeae Mathcad

4.
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5. HpI/IMeHeHI/Ie YHUCJICHHBIX METOAOB AJIfl aHAJHU3a IPOLECCOB U 00bLEKTOB OMI[




1. IIpoekumonnbie MeTo1bl permenus 3anad OM/JI. Meron
KOHEYHBIX 371eMeHTOB. CTaH1apTHHIE MAKEThI MPUKIIATHBIX
MpOTrpaMM ISl PEeIICHUs 3a/1a4 MOJICIUPOBAHUS MPOIIECCOB
u 00bexkToB OM/I. HaznaueHue, BO3MOKHOCTH U
MCIOJb30BaHue mporpaMmHoro komruiekca DEFORM-3D

2. Peanm3anust cpeicTBaMu MpOrpaMMHOTO KOMILIEKCa
DEFORM-3D moaenupoBaHus MPOIECCa BHITKKH

3. Peanu3zanus cpeacTBaMy IpOrpaMMHOIO KOMILIEKCa
DEFORM-3D moznennpoBanus nporecca ropsdei
IIPOKAaTKU aTIOMHHMEBBIX CIIJIaBOB

4. Peann3aiusi cpecTBaMH MPOrPaMMHOTO KOMILJIEKCa
DEFORM-3D monenupoBanus ocaiku o0pasia

5. Peanuzanus cpeacTBaMu MporpaMMHOTO KOMILJIEKca
DEFORM-3D monenupoBanus KpydeHus: oOpasia

6.

88

Bcero

10

20

114




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. Horxenko H. H., llopxxenko U. H., Pynuunkuit 3. A. MoaenupoBanue
MIPOIIECCOB M OOBEKTOB B METAUTYPIHUH: Yue0.-MeTO 1. Tocodue [ st
cryaeHToB crell. 150106.65 «O6paboTka METAIIOB JTaBICHUEM) |
(Kpacnosipck: COY).

2. AmmxmuH B. H., Tutman Hukonait bopucosuu, Kemnep 11.3., Haitmapk O.b.,
Cron6oB B.1O., Tpycos I1.B., ®puxk IL.I"., Tpycos I1.B. Beenenue B
Maremarnueckoe moaenupoanre(Mocksa: JIOTOC).

3. CupnensuukoB C. b., loxenko H. H., 3arupos H. H. KomOunupoBanusie u
COBMEIIIEHHBIE METObl 00PAOOTKHU IIBETHBIX METAIJIOB U CIUIABOB:
[Monorpadus|(Mocka: MAKC Ilpecc).

4. Konmoropos B. JI. Mexanuka o0paO0OTKH META/UIOB JIaBJICHUEM: YUYCOHUK
JUtst By30B 110 criell. "Ob6paboTka metamioB nasinenneM" (ExarepunOypr: U3n-
Bo YITVY-VIIN).

5. CunensuukoB C. b., benokoneitoB B. 1., Koucrantunos U. JI., 3arupos H.

H., Pynaunxkuii 3. A. O6paboTka METAIIOB JaBJICHHEM: y4e0.-METOI.
nocobue ais camoct. paboThl 1o crent. 150106.65 "OOpaboTka MeTaLIoB
nasienneM" |(Kpacunosipck: COYVY).

4.2 JInnieH3HOHHOEe U CBOOOHO PACHpPOCTPaHsieMoOe MPOrPaMMHoOe
obecrevyeHue, B TOM YHUCJIe 0T€YeCTBEHHOI0 MPOM3BOACTBA (IPOrpaMMHoOe
obecneyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMIEH3HUI0, a TaAK:Ke CBOOOTHO
DACNDOCTDaHsieMoe MDOrDAMMHOe o0ecreyeHme):

1.  Pa6oume I1K ¢ OC Windows, nmakerom Microsoft Office, mporpaMmHabIM
komiuiekcom MathCad, DEFORM-3D

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHaIbHbIe 0a3bl TaHHBIX
U MHGOPMAILIMOHHBbIE CIIPABOYHBbIE CHCTEMbI:

1.  Hayunas 6ubnuoreka Cubupckoro gpeaepaibHOTO YHUBEPCUTETA.

2.  Hayunas snexTponHas Oubimoreka.

S @oHa OLEHOYHBIX CPeICTB

OrneHoYHbBIE CPEeICTBA HAXOIATCS B MPWIIOKEHUH K pabdodnuM MporpaMMam
JAUCIUTIINH.

6 MarepuaJibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIfl OCYILIeCTBJICHUS
00pa3oBaTeJIbHOIO Mmpowecca 1o AMCHUIINHEe (MOLYJII0)

MuHUMaTEHO HEOOXOAUMBIN JIJIsl pean3alliid OCHOBHON 00pa3zoBareIbHON
IPOrpamMMbl MAaruCTPaTyphl IEPEUYCHb MaTePUATbHO-TEXHUYECKOTO 00ECTICUeHUS
BKJIIOYAET B CeO:

-y4eOHYI0 ay TUTOPHUI0, 000PYJ0BAHHYIO MYJIbTUMEIUINHBIM JEMOHCTPAIIMOHHBIM
KOMILIEKCOM;

10



-y4eOHyI0 ayJUTOpHIO, OCHaIeHHYI0 padounmu 1K ¢ HeoOxomumbIim
IPOrpaMMHBIM 00ECTIEUEHUEM.

OcHarieHure yueOHbIX KaOMHETOB U J1a00PaTOpUil COOTBETCTBYET TPEOOBAHUSIM
npodeccuoHanbHOM MOATOTOBKHU U COACP>KaHUIO HACTOSIIIIEH MTPOTPaMMBbI.
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