MUHUCTEPCTBO OBPAROBAHUS U HAVKU
JTOHELIKOM HAPOIHOM PECITYBJIMKU
I'OCYJIAPCTBEHHOE OBPA30BATEJIBHOE VUPEXX[EHUE
BBICILIET' O ITPO®ECCUOHAJIBHOTI'O OBPA30OBAHUS
«JIOHELIKMI HALIMOHAJIbHBIN TEXHUYECKUI YHUBEPCUTET

Bt Kapako3oB

23 2023 roma

PABOYAS ITPOI'PAMMA JUCITUIIJIMHBI

b1.B./12.02.02 KoMneroTepHOE MOAEIUPOBAHKE M ONTHMH3AIINS IIPOLIECCOB
00pabOTKU METAJNIOB JIaBJICHUEM

(KO M HAMMEHOBAHHE JUCLIMILUIHHBI COMIACHO y4eOHOMY TIIaHy)

Hampasnenue noaroToBku
(cTIeUaIbHOCTD):

HanpasneHHOCTS (Ipoduiib):

22.04.02 Metayuryprust

(ko1 M HAMMEHOBAHHE HAMPABJICHHUS MOArOTOBKH / CIELMATEHOCTH)

O6paboTKa METAJIOB JIaBJIEHUEM

(HauMeHOBaHHE NPOQHIIA / MArHCTEPCKO MPOrpaMMBl /CTIELMATM3aLIHH)

[Tporpamma: Marucrparypa
(6akanaBpuar, MarkucTpaTypa, CrieLlHaIuTeT)
®opma o0yueHus: OYHasl, 3a04YHas
(ouHas, 3a04HasA, OYHO-3204HAs)
®opma 00ydeHus: Ounas 3aouyHas
Cemectp(bl) 1 1
OO6mas Tpyn0éMKOCTh B 3.€./9acax 4/144 4/144
KonTtakTHas pabota (4ac.), B TOM 4ucIie: =% 12
Jexuuu (Jac.) 34 4
naboparopHbIe paboThI (4ac.) - -
npakThdeckue (CeMUHapCKue) 3aHATHs (Jac.) 17 2
CamocTtosrtensHas pabora (dac.), B TOM YHUCIIe: 53 114
KypcoBoii mpoeKT (padorta) (cemecTp/dac.) - -
KoHntpoib (3k3aMeH, dac./3a4éT) 9K3aMe€H, 9K34aMeEH,
36 18

Honeux, 2023 r.




PaGoyass mporpamma guciuIuiiHel «KoMmmbloTepHOe  MOIENUpOBaHHE U
ONTHMHU3AIKASA  TPOLeccOoB 00pabOTKM MeTayuloB JaBJICHHEM)» COCTaBlIeHa B
COOTBETCTBUHU C Y4eOHBIMH IIJIaHAMU TI0 HAINPaBJICHUIO TOATOTOBKU (CIIEI[HAIIEHOCTH)
22.04.02 Meramryprusi, HampaBleHHOCTs (mpoduib) «OOpaboTka METaIOB
naBieHrem» st 2023 roga npuéMa 1o 04HOM U 3a09HOU (popmaM oOydeHus.

CocTaBUTEND:
3aBeqyromuil kadenpoit «O6paboTka METAIIIOB JaBICHUEM, JI.T.H., JOLEHT

C.A. CHutko

(moamuce)

PabGouass mporpamMma paccMOTpeHa M MNPHHATA Ha 3acefaHun Kadenpsl

«Ob6paboTKa METAJIOB 1aBICHUEM.
IIpoTtokon ot «13» 03 2023 roga Ne 16.

3aBemyromuii kadenpoi / C.A. Cautko

UCh) (®.1.0.)

PabGouas mporpamma ogoOpeHa y4ueOHo-MeToanueckoi komuccueii I'OYBIIO
«JIOHHTY» mo HampaBieHHIO HOATOTOBKH (cnenuanbHocTH) 22.04.02 Metamtyprust

[IpoTokon oT «29» 03 2023 roma Ne 2

_~

IIpencenarens C.A. CHutKO

MCL) (®.1.0)

Pabouas mporpamMMma mpoaJsiena it 20 roga npuéma Ha 3aceaHuu Kadeapsl
«O06paboTKa METaJUIOB [1aBIEHUEM.

ITpoTOKOI OT « » 20 roga Ne
3aBenyromuii kKadeapoit C.A. Cautko
(moamnuce) (@.1.0.)

Pabouas mporpamma nmpoaJieHa ais 20 rojzia nmpuémMa Ha 3acelaHuu KadeIpsl
«O06paboTKa METAJUIOB JJaBICHUEMY.
[IpoTOKOJI OT « » 20 roma Ne

3aBenyromuid kadgeapon C.A. Cautko
(moxnuce) (®.1.0.)



1 OBBEKT, HEJIb U 3AJIAYH OCBOEHMA INCIUIIVINHBI

JlucuuriHa paccMaTpuBaeT BOMPOCHI M3YYEHUS METOJOB KOMIIBEOTEPHOIO
MOJICTTMPOBAHUA U onTUMHU3anuu mnporeccoB OM/JI, 3HAKOMCTBO ¢ MaTe€MaTUYECKUM
amraparoM  BBIIIOJHEHUS  HMCCIEAOBAHMM €  HCHOJIB30BAaHUEM  COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB.

[lenpt0 OUCLMIUIMHBL SIBIIAETCS: O3HAKOMIIEHHE CTYIEHTOB C BO3MOKHOCTSIMHU
COBPEMEHHBIX METOJOB KOMIIBIOTEPHOIO MOJEIMPOBAHUS M Ha 3TOM OCHOBE —
ONPEEIICHNS HAITPABICHUI TAJIbHEMIIIETO UX COBEPIIEHCTBOBAHUSI.

B pe3ynprare 0CBOCHMS JUCHUIUIMHBI CTYJCHT JI0JDKEH

3HATh: CYIIECTBYIOLIME COBPEMEHHBIC ITAKEThl NPUKIAJHBIX IPOTPAMM IS
KOMIIBIOTEPHOTO MOJICJIMPOBAHUS, WX BO3MOXHOCTH B MOJCIMPOBAHUM IPOLIECCOB
METAJUTYPru4eCcKOro MPOU3BOJCTBA, B 4YacTHOCTH mpoueccoB OMJI; meroauky
MaT€MaTH4YeCKOT0 MOJCIUPOBAHUSA, METOAbl 3aJaHHsl TPAHWYHBIX M HAYaJbHBIX
YCIOBUM TMpu MojJenupoBaHuu mnpoiueccoB OMJI; cymHOCTh MeToAa KOHEUYHBIX
AJIEMEHTOB M MAaTEMaTUYECKHM almapar, UCIOJb3YyEMBIA I pEeAIU3aluy Ipolecca
KOHEYHO-2JIEMEHTHOTO  MOJEJIMPOBAHUS; CTPYKTYpy MPOTPAMMHOTO  KOMILIEKCA
ANSYS, ero untepdeiic 1 BO3MOKHOCTH; TUIBI KOHEYHBIX JIEMEHTOB, BO3MOKHOCTH
M0 CO3JaHUI0 KOHEYHO-3JIEMEHTHBIX MOJENEeH, OCOOCHHOCTH pPAa3IUYHBIX THUIIOB
pacyeToB; METOJbl MOJy4YeHUs U O0OpabOTKU pPE3yJIbTaTOB MOJAEIUPOBAHUS; METOIbI
aHanu3a W mocieayrpmen ontuMuzauuu nporecca OMJ] Ha OCHOBE MOJTYyYEHHBIX
pe3yJIbTaTOB MOJIEIIMPOBAHMS.

YMeThb: pPEaU30BaTh KOHEYHO-3JIEMEHTHYI) MOJIEIIb MHOTOIIEPEXOHOIO
nporecca OMJI B COBpeMEHHOM MPOrPaMMHOM KOMILIEKCE; MOJIy4aTb PE3yJIbTaThl
MOJICTUPOBAHUSI B BHUJE: JEPOPMUPOBAHHON CETKH, TpaduKOB, TaOJHUIl, TUCTOTPAMM,
BEKTOPHOTO TIOJISl, HW3O0JUHUM, HM30MOBEPXHOCTEH, pachpeieneHuss HEoOXOANUMBIX
napaMeTpoB MO CEYEHUIO 00BEKTa, 3aBUCUMOCTH MapaMeTpoB OT BPEMEHH, aHUMAIIHH,
PUCYHKOB U BHIEO0(haNIOB; HA OCHOBE TOJYYCHHBIX PE3YyJbTaTOB MOACIUPOBAHUS
BBITIOJIHUTh JIETAJbHBIA aHAJIU3 Ipolecca noiaydyeHus u3naenud merogamu OMJ wu
MPaBUJILHO OMPEJEIUTh IyTH €r0 COBEPILICHCTBOBAHUS.

BJIaJIeTh. CPEACTBAMHU TUIAHUPOBAHUA W MPOBEIACHUS HAYYHBIX UCCIEIOBAaHWN Ha
OCHOBE METOJOB KOMIBIOTEPHOIO MOJCIMPOBAHUS B AaKTYAJIbHBIX HaIPaBICHUAX
Pa3BUTHS TEXHUKU U 000pYAOBaHUS 1JIsi 00pabOTKU METAIIOB AaBICHUEM.

[lepeuncnenHble pe3ynbTaThl 00YUYEHUs SBISIOTCS OCHOBOM U1st HOPMHUPOBAHUS
CHEAYIOUIUX KOMITETCHIIU:

- cnoco0eH IUIaHUPOBaTh U BBIMOJHATH HCCICAOBAHUS B aKTyaJbHBIX
HalMpaBJICHUAX Pa3BUTHs MeTauTyprudeckux mnpoieccon (ITK-3).

2 MECTO JUCHUILJIAHBI B OCHOBHOM NPO®ECCUOHAJILHON
OBPA3OBATEJIbHOI MIPOT'PAMME BBICIHIEI'O OBPA3OBAHMUS

JlucrumiHa ~ OTHOCUTCS K 4acTH,  (GOpPMHpPYEeMOW  y4aCTHUKAMH
oOpa3zoBaTenbHbIX OTHOILIEHUM bioka 1 auciumiun (MoayJiel) yueOHOro riaHa.



bazupyercs Ha 3HaHHSIX, YMEHHUSIX ¥ HABBIKAaX, KOTOPHIC CTYACHT MIPUOOPEN TpH
OCBOCHHWM  JUCIUIUIMH  OakamaBpmara  HampaBieHuss  mnoarotoBku  22.03.02
«Metamryprus».

3HaHUsA, YMEHHUS U HaBbIKM, NPUOOPETEHHbIE TMPU OCBOCHUHU JAaHHOMU
JTUCHUIUIAHBI, PEATU3YIOTCS CTYJCHTOM IMPH H3YYEHUHU MOCIEAYIOMMNX JUCIUILINH
(MerammocOeperatonue TexHoiaorun OMJI, coBmemieHHble nporeccbl OMJI, OCHOBBI
TOYHOM TIPOKATKH TIOJIOC W JIMCTOB, peAylupoBaHUE CIs100B, (HopMou3MeHEHHE
pAacKaToB MPU MPOKATKE TOJCTHIX JIUCTOB, MHHOBAIIMOHHBIE PEILICHUS B MPOU3BOJICTBE U
00paboTKe METaIOB, HHTEJJIEKTYallbHasi COOCTBEHHOCTh, ONITUMU3AIIUS dHEPro3arpar
B METAJUTyPrUYECKUX TEXHOJOTHSIX), MPOXOKIAECHUU MPOU3BOJCTBEHHBIX MPAKTUK H
rOCyJIapCTBEHHOW UTOIOBOM aTTECTALUU.

3 CTPYKTYPA U COAEPKAHUE JUCIHHUIIJINHBI

3.1 PacnpenesieHne y4eOHbIX 4YacoB IO TeMaM /JUCUUILVIMHBI M BHJAaM
3aHATHH

HaunmenoBanue TemMbI KonnyecTBo yacoB (ounasi/3ao4uHast hopma)
(conepkaTesbHbIX MOJTYJICH ) B Tom uncne
Bcero Jlekuun JlaGop IIpaxr. CP
(Cemun.).
Tema 1. CoBpeMeHHBIC METOBI
KOMITBIOTEPHOT'0 MOJIETTUPOBAHUS 12175 4105 0 0 8/17
TEXHOJOTUYECKHUX MPOLIECCOB B
METaJTypriH.
Tema 2. OcHOBHEIC LIEIH, 3a1aY1 U
MIPUHIUITBI MATEMATUYECKOTO 13/17,5 5/0,5 0 0 8/17

MOJCIMPOBAHUS.

Tewma 3. [lpumenenue merona
KOHEUHBIX 3JIEMEHTOB IIPH 13/16,5 5/0,5 0 0/0 8/16
MoJienpoBanuu nporeccoB OM/JI.

Tewma 4. Ctpyktypa u uaTEpdEiic

porpaMMHOro Komruiekca ANSY'S. LTS S/1 0 40,5 8/16
Tema 5. Ctagus H?CTpOGHI/IH MOJEIN 17/17 5/0.5 0 505 7116
(mpenponeccopHOi cTaaus).
Tema 6. Pacuernas cranus

15/17 5/0,5 0 3/0,5 7/16
(mporteccopHas CTajams).
Tema 7. AHaIU3 pe3yabTaTOB
MOJIETTUPOBaHUs (TIOCTIPOIECCOPHAs 17/17 5/0,5 0 5/0,5 7/16
cTaaus).
KonTakTHas padora 46
(TonosHUTENbHAS)
Kypcosas paboTta (mpoekr) 0/0 0/0
Hroro no BuaaM 3aHATHHI 108/126 34/4 17/2 53/114
Konrtposb 36/18

HUTOIoO: 144/144




d)opanOBaHne KOMIIETeHIIU B pe3yJabTaTe OCBOCHUSA TEM NUCHHUIIIINHBI

Komnerenunn Tembl AMCUUIIINHBI, HallEJIEHHbIE HA (POPMUPOBAHUE
KOMIIETEHLIUH
IIK-3 Tembr 1 -7
3.2 Jleknuu
Tema 1. CoBpemMeHHbIE  METOABI  KOMIIBIOTEPHOIO  MOJEIMPOBAHUSA
TEXHOJIOTUYECKUX IPOLIECCOB B METAJIYyprHUH.
Conepxanue  TeMbl 1:  Knaccudpukamuss  METOAOB  KOMIIBIOTEPHOTO

MPOCKTUPOBAHUS U MOJECIUPOBAHUSA TexHoJoruueckux mporeccoB OMJI. Kparkuii
0030p pa3BUTUS METONOB MojenupoBaHusi. COBpPEMEHHbIC MAKEThl MPHUKIATHBIX
porpaMM, UX OCOOEHHOCTH, MPEUMYIIECTBA M HEAOCTATKU. lIpuMeHeHHe MakeToB
MPUKIIAHBIX MPOrpaMM B 3ajadyax MOJICTUPOBAHUS MPOLIECCOB TEIIOMACCOOOMEHa U
nedopMarum.

Jluteparypa k Teme 1: [1, 2, 3, 4, 5]

Tema 2. OCHOBHBIE IIEJIM, 3aJadyd W [PHHIUIBL  MaTEMaTHYECKOIrO
MOJICITUPOBAHHUSL.

Cojiepxanue TeMBI 2: UCIIOJIb30BAHUE METOI0B MATEMATUYECKOI0 MOJIEIUPOBAHUS
B METAJUIYPIrUYECKOM IPOU3BOJCTBE. MeETOAuKa MaTeMaTHYECKOrO MOACIUPOBAHMUSL.
Kitaccudukanus MoAeIUMPYEMBIX IIPOLIECCOB 110 XapaKTEPy OPOTEKAHUs U (PU3UUYECKUM
3aKOHAM. YpaBHEHMs, OIHWCHIBaIONMEe (Qu3nyeckue npouecchl. HauvanbpHble U
IPAaHUYHBIE YCIOBUAL.

Jluteparypa k Teme 2: [1, 2, 3, 4, 5]

Tema 3. IlpuMmeHeHHe MeToJa KOHCUHBIX DJJEMEHTOB IPU MOICIUPOBAHHH
nporeccoB OM/I.

Cozaepxanue TeMbl 3: CyIHOCTh METOAa KOHEYHBIX IEMEHTOB. MoaeaupoBaHue
IIPOLIECCOB 00Pa0OTKU METAIIOB JABJICHUEM U TEILIOMACCOOOMEHA C IOMOILBI METO1A
KOHEUYHBIX DJIEMEHTOB.

Jlurepatypa k Teme 3: [1, 2, 4, 5]

Tema 4. Ctpykrypa u unrepderic mporpammHoro komriekca ANSYS.

Conepxkanne teMnl 4: CocraBHBIC 4YacTH IIaKeTa, MX Ha3zHaueHwe. DainoBas
cucreMa. PacrmojiokeHMe OCHOBHBIX MEHIO M KHOIOK. OCHOBHBIC KOMAaHIBI menu
utilities 1 main menu. Tunel 6a3 JaHHBIX.

Jlutepatypa Kk Teme 4: [ 2, 4]

Tema 5. Cranust moctpoeHust Mojiesu (IPEnpoIeCCOPHOM CTaIus).

Copnepxxanue TeMmbl 5: IloctpoeHne HadaabHOM 00JiacTH pacueTa. I'paduueckue
IIPUMHUTHBBI, M ONEpallMM C HUMH. THUIBI M CBOMCTBA KOHEYHBIX DJIEMEHTOB, HX
HazHaueHune. OcoOeHHOCTH pa30MeHHe 00JacTH pacyeTra Ha KOHEYHBIE DJIEMEHTBHI.
Onpenencuue cBoiicTB Marepuana. Co3aHne KOHTAaKTHBIX 11ap.

Jlurepatypa k Teme 5: [ 2, 3, 4]




Tema 6. PacueTHas ctanus (rmporieccopHas CTaaus).

Conepxanue TeMbl 6: Tumnbl aHain30B M BeIOOp onuuidi pacuera. OmnpeneneHue
BPEMEHHM pacueTta W KojuuecTBa wuTeparuid. OnpenesiieHUE HAYaIbHBIX YCIOBUM.
Croco0Obl ompeesieHus] TPAaHUYHBIX YCIOBUM. 3a/laHie yCJIOBUN B TAaOJMYHOM BHUJIC.
3ajaHue yCJIOBUH U3 MPEIbIAYIIUX PACUETOB.

Jlurepatypa Kk Teme 6 [ 2, 4]

Tema 7. Ananu3 pe3yJIbTaTOB MOJACIUPOBAHUS (TIOCTIPOILIECCOPHAS CTaaus).

Conepxkanue tembl 7: OTKpbITHE 0a3bl JAaHHBIX PE3yJbTATOB HA HYKHOM Ilara
pacuera. Ilomyuenue nedopmupoBanHOM ceTkun Mojenu. IlocTtpoenue monen
pacripesiesieHdss TeMIepaTyphl, rmepeMenieHuii u aedgopmaruii. Pabota ¢ BEKTOPHBIM
muctuieeM. OmpeneneHrue pe3yiabTaTOB pacdyera B HEOOXOJUMOM  y3Ji€ MOJCIIH.
XpaHeHue pe3yiabTaToB B HeoOxoaumom Buje. llomydeHue HCTOpUM W3MEHEHUS
napaMeTpoB pacyeTa Bo BpeMeHu. Co3/laHre aHUMAaIliH.

Jlutepatypa k Teme 7: [2, 4]

3.3 IIpakTyeckue (CEeMUHAPCKHE) 3aAHATHS

No Tema 3ansTUSA O6nem, yac. | Jlutep
/1 OYH/3204YH aTypa

N3yuenue untepdeiica 1 BO3MOKHOCTEH
CO3JIaHUsI KOHEYHO-3JIEMEHTHBIX MOJICIICH B
porpaMMHOM KoMIutekce ANSY'S.

1 Omnpenenenre HAYATBHBIX ¥ TPAHUYHBIX YCITIOBUH 4/0,5 [1,2,7]
Y BBITTOJIHCHHS pacueTa 1Mo pa3paboTKe MOJISIN
nporiecca. [Tonydenue pe3yabTaToB pacuera B
rpauueckoM U TaOJIMYHOM BUJIE.
MonenupoBaHe HarpeBa MeTauia B TICUH.

2 MoenupoBaHie YCKOPEHHOTO OXJIaX ICHHUS 4/0,5 [1,6,7]
poKara.

MO,IIGJII/IpOBaHI/IC Imponecca IUIACTUYECKOM

nedopmarum. 4/0,5 [1,2,7]

Pacuer geranein MmeTamTypruaeckoro
000pyI0BaHUs Ha MPOYHOCT.

HUTOI'O: 17/2

5/0,5 [1,6.7]

3.4 JIabopaTopHbIe padoThI
JlabopaTopHble pabOThl IO TUCUUIIMHE YUEOHBIM IJIAHOM HE MPEyCMOTPEHBI.



3.5 CamocrosiTeqbHast padoTa CTyIeHTa

Ne Bunbl camoctoaTenbHON pabOThl CTYIEHTA O6bewm, yac.
n/n OYH/3a04YH

1 N3ydenne JEKIMOHHOT0 MaTepuaia 36/76

2 [ToaroroBka K NpakTUYECKUM 3aHSITUAM 17/38

3 [ToaroroBka k 1a0opaTOpHBIM paboTam -

4 BrlnonHenne KypcoBoro mpoekTa -

5 BrimonHeHne KypcoBoi paboThl -/-

6 BrlnonHeHre MHIUBUAYAIbHOTO 3aaHuUs

HUTOroO: 53/114

3.6 KypcoBoii npoexkT (padoTa), HHIMBHAYAJIbHOE 3a/1aHUE
KypcoBoil npoekT (paboTa) 1 MHIAMBUIYAJIBHOE 3a/laHUE MO JUCLUIIIINHE
y4€OHBIM IUIAHOM HE NPEAYCMOTPEHBI.

4 ®OHJA OHEHOYHBIX CPEJACTB

4.1 Kputepuym u mKaJbl 51 HWHTEITPUPOBAHHOW OLEHKH YPOBHS
copMHUPOBAHHOCTH KOMIIETEHIUM

Cocmasnsaiowas kKomnemeHyuu — NOJTHOMA 3HAHUL

- HYJICBOM ypOBEHb: HEBEpPHbIC, HE aPTYMEHTHUPOBAHHBIE, C MHOKECTBOM T'pyOBIX
omuOOK OTBETHl Ha BONPOCHI / OTBETHl HA JBa BOMpPOCA U3 TPEX IMOJTHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAHUN HUYKE MUHUMAJIbHBIX TPEOOBaHUM;

- MUHUMAJIbHBIA YPOBEHb: JaHbl HE TMOJHBIC, HE TOYHBIE U APTYMEHTHUPOBAHHBIC
OTBEThl Ha BOMPOCHL. YPOBEHb 3HAHUI HW)KE MUHUMAIIbHBIX TpeOoBaHui. JlOmMyIIeHo
MHOTO TPYOBIX OLIHUOOK;

- TIOpPOrOBBI  YpOBEHb:  JaHbl  HEAOCTATOYHO  IIOJIHBIE, TOYHBIE U
apryMEHTUPOBAHHbIE OTBEThl Ha BOMPOCHL. [I10X0 3HAaeT TepMUHBI, ONPEACIICHUS U
MOHSTHUSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILICHHUS, MPUHIMIMBL J{OMyIIeHO MHOTO
HErpyObIX OMIMOOK;

- CpellHUi YpOBeHb: JlaHbl OCTATOYHO MOJIHBIE, TOYHBIE U apTryMEHTUPOBAHHbBIC
OTBETHl Ha BOIPOCHL. B 11€JI0M 3HAET TEPMUHBI, ONPE/EICHUS U TOHSTUSA, OCHOBHbBIC
3aKOHOMEPHOCTH, COOTHOILIECHHUS, TPUHIUIBL. JoMyIIeH0 HECKOJIBKO HETPYyObIX OMIMOOK;

- MPOJBUHYTHIN YPOBEHbB: JIaHbI TIOJIHbIE, TOYHBIE U API'YMEHTHPOBAHHbBIE OTBETHI HA
BOINIPOCHI. 3HAeT TEPMUHBI, OMPEJCICHUS U TOHSTHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHUS, MPUHIIUIIBL. J[OMYIIIEHO HECKOJBKO HErPyOBIX OIIHUOOK;

- BBICOKUW YpOBEHbB: JIaHbl IOJIHbIC, TOYHBIE M aAPTYMEHTHUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAE€T TEPMUHBI, OINPEIACICHUS WM TMOHSTHUSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHUS], IPUHUUIIBI. J[OMYyIIEHO HECKOJIBKO HETOUHOCTEM.

Cocmasnanowas KomMnemeHyuy — yMmeHus
- HyJIEBOW YpOBEHB: TMOJHOE OTCYTCTBHUE TOHHWMAHHUS CYTH METOJIUKU DPEIICHUS
3aJ1a4, JOIMYIIEHO MHOXECTBO IPpyOSHUIIIUX OMIMOOK / 3a1aHUS HE BHITIOJTHEHBI BOOOIIIE;



- MUHUMAJIbHBIA yPOBEHB: Cla00€ MOHMMAHUE CYTH METOJIUKHU PEICHUS 3aJauu,
JIomylieHbl rpyObie ommOku. Pemenuss He oOocHoBaHbl. He ymeeT ucCHonb30BaTh
HOPMAaTHMBHO-TEXHUYECKYIO JuTepaTypy. He opueHTupyercs B CHENHAIBbHOW HAYYHOU
JUTEPAType, HOPMATUBHO-TIPABOBBIX aKTaX;

- MIOPOTOBBIA YPOBEHb: JOCTATOYHOE MOHUMAHHUE CYTH METOIUKH PEILICHUS 3aJauH,
nomynieHsl  ommOku. PemeHuss He Bcerma  OOOCHOBAaHBI.  YMEET HCIOJIb30BaTh
HOPMaTUBHO-TEXHUYECKYIO JuTeparypy. Ciiabo OpUEHTUPYETCs B CIIEIUAILHOW HAYyYHOU
JUTEPAType, HOPMATUBHO-TIPABOBBIX aKTaX;

- CpeAHUM YpPOBEHb: B LEJIOM IIOHMMAET CYTh METOAUKM pEUICHHS 3aJauH,
nomyimieHbl  ommOku.  PemeHust He Bcerma 00OCHOBaHBL. YMEET HCHOJIB30BATh
HOPMAaTUBHO-TEXHUYECKYI0 M CHEIUAIBbHYI0 HAy4YHYIO JIUTEpaTypy, HOPMATHBHO-
IIPABOBBIE AKTHI;

- MNPOABUHYTHI YPOBEHb: B IIEJIOM MOHUMAET CyTh METOJUKH PEIICHUS 3aJauH,
JOMyTIeHbl  HeTouHOCTH. (CmocoOeH OO0OCHOBAaTh pEIICHHA. YMEET HCIOJIh30BaTh
HOPMATUBHO-TEXHUYECKYI0 M CHCIUAIBHYI0 HAy4YHYIO JIUTEpaTypy, HOPMATHUBHO-
MIPABOBBIE AKTHI;

- BBICOKMU YypOBEHBb: IOHHMMAET CYTh METOJMKHU pemieHus 3anadr. CrnocobeH
000CHOBATh perieHus. YMEET UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICIUATBHYIO
HAY4YHYIO JINTEpaTypy, MepeoBOM 3apyOe)KHBIN OIBIT, HOPMAaTUBHO-TIPABOBBIC AKTHI.

Cocmasnarowas KomnemeHyuu — 81a0eHue HasblKamu

- HyJEBOM YpOBEHb: HE TMPOACMOHCTPUPOBAT  HABBIKM  BBINIOJHCHUS
npodeCCHOHANIBHBIX 3aJ1ad. VICIBITHIBACT CYIIECTBEHHBIC TPYIHOCTH MPHU BBIMOJTHEHUH
OTJCIbHBIX 3aJaHUM;

- MHUHHUMaJbHBIH YpOBEHb: HE IIPOJICMOHCTPUPOBAJ HABBIKM BBITIOJHCHUS
npodeccruoHanbHbIX 3a/1a4. MICBITRIBAET CYIIECTBEHHBIE TPYIHOCTH TPH BBIMTOJTHECHUN
OTACHbHBIX 3aJaHUM;

- TOPOTOBBIM YPOBEHB: BIAJCET OIMBITOM TOTOBHOCTH K MpPOodecCHOHATBLHOMN
NEATETPHOCTH W TPO(PECCHOHATLHOMY CaMOCOBEPIICHCTBOBAHUIO Ha IIOPOTOBOM
ypoBHE. Tpy10BbIC NEHCTBHSI BHIMOTHSACT MEJICHHO U HEKAaUYEeCTBEHHO;

- CpEIHUN YpOBEHB: BIAJCET CPEIHUM OIBITOM TOTOBHOCTH K TIPO(eCcCHOHATEHOM
JEATETHPHOCTH U MPOGECCHOHATHPHOMY CaMOCOBEPIIICHCTBOBAHUIO. TpyI0BBIC ACHCTBUS
BBITIOJTHSIET HA CPEJTHEM YPOBHE I10 OBICTPOTE U KAa4ECTRY;

- TIPOJBUHYTHIM YpPOBEHb: BIJIAJICET OIBITOM H JOCTATOYHO BBIPAXKEHHOU
JUYHOCTHOM TOTOBHOCTH K MPOQECCHOHATBLHON JIEITEIbHOCTH U MPO(HECCHOHATBHOMY
CaMOCOBEPIIEHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBITIOJIHSCT TPYIOBBIC JICHCTBHUS;

- BBICOKUH YPOBEHbB: BJIAJICET ONBITOM 1 BBIPAKEHHOCTHIO TMYHOCTHOM TOTOBHOCTH
K npodecCHOHAILHON NEATEIbHOCTH u poheCCHOHAIBHOMY
CaMOCOBEPIIIEHCTBOBAHUIO. BBICTPO M KAUECTBEHHO BBITIOIHSICT TPYIOBBIC EHCTBHUS.

Obobwennas oyenka chopmuposanHoCcmu KOMHemeHyull
- HyJICBOUM YPOBEHB: KOMITIETCHIINHA HE C(HOPMUPOBAHBIL;
- MUHUMAQJBHBI YpPOBEHBb: 3HAUMUTEIHHOEC KOJWYECTBO KOMIICTCHIIMH HE
c(hopMHUPOBaHO;
- TIOPOTOBBIA YPOBEHB: BCE KOMIIETCHIIMM C(HOPMHPOBAHBI, HO OOJBITUHCTBO Ha
TIOPOTOBOM ypPOBHE;



- CPEIHHI YPOBEHB: BCE KOMIIETEHIIMH C(DOPMUPOBAHBI HA CPETHEM YPOBHE;

- MPOJBUHYTHI YPOBEHb: BCE KOMIIETCHLUUH C(HOPMUPOBAHBI HA CpPEIHEM WIIU
BBICOKOM YPOBHE;

- BBICOKU YPOBEHb: BCE KOMIETEHIIMU C(HOPMUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Borpocsl K 3K3aMeHY U IIpUMep IK3aMEeHAUMOHHOI0 OuJjiera

1. PackpeiTh KiacCU(UKAIMIO METOJOB MOJEIUPOBAHUS TEXHOJIOTHUYECKHUX
IIPOLIECCOB U CUCTEM.

2. [IpuBectu kpatkuit 0030p pa3BUTHS METOJAOB MOJICTUPOBAHMUS.

3. IlpuBectu KiIaccUUKAIMIO MPOrpaMM KOMIBIOTEPHOTO MPOEKTUPOBAHUSA U
MOJEIUPOBAHUSI.

4. Omnwucaty nporpammy AutoCAD, ee 0c0OOEHHOCTH, MpPEUMYIIECTBA W
HEJIOCTaTKH.

5. Ommcarp mnporpammy Kommac-3D, ee ocoOeHHOCTH, NpEeUMYyIeCTBA U
HEJIOCTaTKH.

6. Omnucarp nporpammy SolidWorks, ee ocobeHHOCTH, mpeuMmylecTBa U
HEJIOCTaTKH.

7. Onucate iporpaMmmy ANSY'S, ee ocoOeHHOCTH, MPEUMYIIIECTBA U HEAOCTATKHU.

8. Ommcatps mporpammy LS-DYNA, ee ocoOeHHOCTH, MpeuMyliecTBa U
HEJOCTATKH.

9. Omnucarp mnporpammy ABAQUS, ee ocoOeHHOCTH, IpeuMylecTBa U
HEJIOCTaTKH.

10. Omnucate mporpammy DEFORM-3D, ee ocoOeHHOCTH, TMPEUMYIECTBA U
HEJIOCTaTKH.

I1. PackpbITb OCHOBHBIE LEIH, 3a4a4d W MPUHIUIBI MAaTEMaTHYECKOIO
MOJEIUPOBAHUSI.

12. Omnucatb BO3MOXXHOCTH HCIIOJIB30BaHUSI METOJIOB MaTEeMaTH4YECKOIO
MOJEIMPOBAHUS B METAJUTYPTUUYECKOM ITPOU3BOJICTRE.

13. TlpuBectu METOAMKY MaTeMaTUYECKOro MojeiaupoBanus. llpuBectu
KJIacCU(UKAIMIO MOJIETUPYEMBIX MPOLIECCOB 0 XapaKTepy NpOTEeKaHUs U (PU3NUECKUM
3aKOHAM.

14. PackpbITh NOHATHE HaYaJbHBIX U TPAHUYHBIX YCIIOBHIA.

15. PackppITh CyIIHOCTh METO/IA KOHEYHBIX 3JIEMEHTOB.

16. IIpuBecTtu cocraBubie yactu naketa ANSY S, U ux Ha3HaUYEeHUE.

17. IlpuBectu TUIBI (PailyioB, KOTOPHIE UCTIONB3YIOTCS B makere ANSYS.

18. IIpuBecTn OCHOBHBIE MEHIO U KHOMKH naketa ANSY'S.

19. IlpuBecTH OCHOBHBIE KOMaHABI menu utilities m main menu. IlpuBecTu
coctraBHbIe yacTu nmakera ANSY'S, u ux Ha3HaUYeHHE.

20. IlpuBecTH OCHOBHBIE THIBI KOHEYHBIX OJJIEMEHTOB IS IMPOYHOCTHBIX
pacyeToB.

21. [IpuBecTu OCHOBHBIE TUITBI KOHEUHBIX 3JIEMEHTOB JIJIS TETUIOBBIX PAaCUETOB.

22. Onwucarb onepaudd MOCTPOCHHS TIpaQUUECKUX NPUMHUTHUBOB - KIHOYEBBIX
Touek B makere ANSYS.

23. Onucatp oneparuy NoCTpoeHUs rpaduuecKrX MPUMUTUBOB - JTUHUI B TAKETe

ANSYS.



24. Omwucarh oOmepaluu TOCTPOCHUs TpadUUecKHX NPUMUTHUBOB - MPAMO-H
MHOTOyTOJIbHUKOB B rakete ANSY'S.

25. OnwucaTte omnepanuu IMOCTPOCHUS TpadUuecKuX MPUMUTHUBOB - KPYroOB, U
cekTopoB B makere ANSYS.

26. OnucaTh onepanuu MocTpOeHUs rpapuuecKux MPUMUTUBOB - 3aKPYIJICHHUH B
nakete ANSYS.

27. Onucarh omnepanud MOCTPOCHHS TpapUuecKuX NPUMHUTHBOB - TMPU3MBI U
nuIuHApsbI B nakete ANSY'S.

28. Onucate onepanuu OyneBoi anreOps! B makete ANSY'S.

29. OnucaTh onepaluio onpeaeaeHus CBoMCTB Marepuaia B makere ANSYS.

30. Onucarp onepanuio co31aHusl KOHTAaKTHBIX nap B makete ANSY S.

31. Onucarb onepaiuio onpeaeieHus TUIla aHajdu3a U BbIOOpa onuuid pacuera B
nakete ANSYS.

32. Onucarp onepanuio ONpeieseHusl BpeMEHH pacueTa U KOJMYeCTBa UTepaluid
B makere ANSYS.

33. Onucars onepanuio ONpeeIeHUsI HAaYallbHbIX yclioBui B nmakete ANSY S.

34. OnmucaTe OIEpalMIO OINPENEIEHUs T'PAHUYHBIX YCIOBHW IS IIPOLIECCOB
nedopmannu B nakete ANSYS.

35. OnucaTh onepanuo ONnpeAeIeHNs] TPAHUYHBIX YCIOBUHN IS POIECCOB TEIIO
mMaccooOMeHa B nakete ANSY'S.

36. Onucarb Onepaluio ONpeAesieHUs TPAHUYHBIX YCIOBUN B TAOJTUYHOM BUJIE B
nakete ANSYS.

37. Onucars onepaiuio 3amycka 3agaui Ha pacuet B makete ANSYS.

Onucarb omnepanui0 OTKPBITHA 0a3bl JAaHHBIX PE3yJIbTaTOB Ha HYXXHOM LIare
pacuera B makere ANSYS.

38. Onmcarp omepanuio Moiy4eHus 1eOpPMUPOBAHHON CETKH MOJENU B MaKeTe
ANSYS.

39. OmnmucaTe oOIEpalMil0 MOCTPOEHHUS IIOJIEN paCHpENENeHUuss TEMIIEPaTyphl,
nepemenienuit u nepopmanuii B nakere ANSYS.

40. OnmucaTh onepaiuyo onpeIesieHus pe3yIbTaTOB pacyeTa B HEOOXOIUMOM Y3Jie
mozenu B nakete ANSYS.

41. Onucarh omnepanyi0 XpaHEHUs pe3yJbTaTOB pPACUE€TOB B TaOIWYHOM U
rpadguyeckom Buje B makere ANSYS.

42. Onucarp onepanuio NoJy4eHUs] ICTOPUN U3MEHEHUs TapaMeTpoB pacuera BO
BpeMeHH B nmakete ANSYS.

43. Onucate onepaunuio co3ganusa anumanuu B nakere ANSY S.



Ilpumep rx3amenayuonnozo ounema

TI'OYBIIO «IOHEIIKUIA HAIIMOHAJIbHBIA TEXHUYECKW YHUBEPCUTET»

[Iporpamma: Marucrparypa

(OakanaBpuaT, CIELMAIUTET, MATUCTPATYPA)
Hampasnienne noaroToBku: 22.04.02 Merannyprus

(k0/1, Ha3BaHUE)
Hampasnennocts (mpoduis): O6paboTKa METAILIOB JJaBJICHUEM
(Ha3BaHue)
Cemectp: 1
KommnbroTepHoe MOAECTUPOBAHKE M ONTUMHU3AIUS IIPOLIECCOB 00PaOOTKU
VYyeOHast AUCHMITIINHA: METAJUIOB JIaBJICHUEM
BUJIET Ne2

1. ITpuBectu coctaBublie yactu naketa ANSY'S, u ux Ha3HaueHUE.

2. 3aroroBka aeOpMHUPYETCS BEPXHEH IUIUTOM.
S00 Hwxusas mmra HenoasmxHa. Crernenn
nedopmaruu 40 Mm. CBOMCTBA CTaJIN: TUIOTHOCTH
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YTBEpKIEHO Ha 3aceaHiH Kadeapsl OO0paboTKa METAJIOB JIABJICHUEM
(HauMeHOBaHHUe Ka(eapbl ITOJTHOCTHIO)
IIpoTokon
3aB. kadenpoit Cautko C.A.
(moamucs) (®.1.0.)
DK3aMeHaTop Cautko C.A.
(mozmucs) (®.1.0.)

4.3 Kputepuu olleHUBAaHUA

Ouenka ucneiTanus 1o 100-6amipHON 1mIKae GopMUPYETCs Kak CyMMa OajlioB
HAaOpaHHBIX 32 OTBETHI HA BONPOCKI Ousieta. [1o kaxxmomy Bompocy:

— «50 GanyoB» — BBICTABIISAETCS, €CJIU IPU OTBETE HAa BOIIPOC CTYJACHT OOHAPY KU
yMEHHE CBOOOJHO, JOTMYHO, YETKO M SICHO IPENOCTaBISATh I'PAMOTHBIE, NPaBUIIbHbBIC
OTBETHl HAa MOCTABJIECHHBI BOMPOC C KCIOJIb30BAHUEM TEPMHUHOJIOTUH U CUMBOJIUKH B
HEOOXOJMMOW JIOTMYECKOM IMOCIIEI0OBATEIbHOCTH, a TaKXe CBEIECHUW U3 JPYyTHX
JUCUUIUIMH W 3HAaHUM, NPHOOPETEHHBIX paHee; TBEpPAble MPAKTHUYECKHUE HABBIKU C
TBOPYECKUM NPUMEHEHUEM IMOJYYEHHBIX TEOPETHUYECKHX 3HAHUM; HCIIOJIb30BAaHUE U
IPEIOCTaBIEHUE IMOIHOTO 00O0CHOBaHUs Haubosee 3(P(PEKTUBHBIX M PALUOHAIBHBIX
METOJIOB MOUCKA PEIICHMS; YMEHUE UCIOIb30BATh NPUOOPETEHHBIC 3HAHUS U HABBIKU B



HECTAHJIAPTHBIX CUTYyalMsX, TPEOYIOIMX BBIXOJAa Ha MHOW, O0jiee BBHICOKHI YPOBEHD
3HAHMM;

— «40 6amnoB» — BBICTABISETCS, €CIU MPH OTBETE HA BOMPOC CTYJEHT MPOSBUI
BBICOKMH YpPOBEHb 3HAHUW MpU OTBETE HA BOMNPOC, IOKa3al yMEHUE NPUMEHSTh
TEOPETUYECKHE 3HAHUS JJIsl PELIEHUs MOCTABJICHHOW 3aJladyd, YEeTKO BIaJAEeT U
IPUMEHSET AaHAIMTUYECKHUE 3aBUCUMOCTH JJI YCIIOBUM 3aJ1auu, yMeeT (POpMyJIMpOBaTh
BBIBOJIBI, OJTHAKO IIPU OTBETE JIOIYCTHII HEKOTOPHIE HETOYHOCTH;

— «30 6anoB» — BBICTABIISETCS, €CJIU IIPU OTBETE HAa BOIIPOC CTYJAEHT OOHAPY KU
yMeHHE CBOOOJHO IMPEAOCTAaBISITh MPABUIBHBIE OTBETHI HA IOCTaBJIEHHBIE BOIPOCHI C
UCIOJb30BAaHUEM TEPMUHOJIOTHH, @ TAK)K€ 3HAHWUN, MPUOOPETEHHBIX paHee; HATU4He
HECYIIECTBEHHBIX HEJOCTATKOB HWJIM HAPYLICHHs IOCIEI0BATEIbHOCTH H3JI0KEHHUS;
UCII0JIb30BAHUE HE CaMBbIX PALIMOHAIBHBIX METOOB MIOUCKA PEIEHUS;

— «20 6aI0B» — BBICTABJISETCS, €CJIM IIPU OTBETE HA BOIPOC CTYAECHT OOHAPY U
0a30Bbpl€ 3HAHUS MO BOIPOCY, 3HAHHE OCHOBHBIX 3aKOHOMEPHOCTEH, ONMUCHIBAIOILINX
3aJJaHHBIA TPOIECC, OJHAKO JOMYCTUJ CYIIECTBEHHbIC OMIMOKH MPH OTBETE, HE CMOT
CHUCTEMAaTHU3UPOBATh UCXOIHBIE TaHHBIE U C(HOPMYIIUPOBATH BHIBOJIBI;

— «10 6anI0B» — BBICTABISAETCS, €CJIM MPU OTBETE HA BOIPOC CTYACHT OOHAPY KU
BJIQJICHUE  OCHOBHBIMH  TIOJIOXKEHMSIMM ~ Marepuana, HO  (parMeHTapHO U
HEMNOCJIEJOBAaTEIbHO JAaeT OTBEThl HA IIOCTaBJIEHHbIE BONPOCH;  HMMEET cialble
IIPAKTUYECKNE HABBIKY;

— «0 6am1oB» — BBICTABIIAETCA, €CJIU IIPU OTBETE HA BOIIPOC CTYAECHT OOHAPY KU
HE3HAYUTEbHBIA 001U 00beM 3HaHUM, (parMEHTApHO U HEIOCJIEI0BAaTENbHO JaeT
OTBETHI HA [TOCTABJIEHHBIE BOIIPOCHI ¢ MPUHLIUITUATIBHBIMU OLIMOKAMU;

[Tonyyennass ouenka 1o 100-0aympHOM 1HIKane oOMNpeAenseT OLEHKY II0
rocyapcTBeHHoi mkane u mkaine ECTS:

Cymma OamioB OneHka Ornenka
1o 100-6anpHOM 1IKae no wkane ECTS 10 TOCYAApCTBEHHOMN IIKaje
90-100 A OTangHo
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JOBJICTBOPUTEIHHO
35-59 F He
0-34 = YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIBHBIM TOBTOPHBIM U3YYCHUCM JUCHUIIIINHBI.

IIpomMe:xkyTouHasi aTTecTalUsl 110 pe3yJabTaTaM OCBOCHHS JTUCIUIUIMHBI B
cemecTpe mpoBoauTcs B (opme dk3ameHa B cooTBeTcTBUU ¢ «llomoxkeHuem 006
opraHuzanuu ydeOHoro mpouecca B JlOHEIKOM HAIMOHAIBHOM TEXHUYECKOM
YHUBEPCUTETE.

Texkymuii KOHTPOJIb 3HAaHUWA CTYJIEHTOB NPOU3BOJUTCA IO pe3yjbTaTam
KOHTPOJIBHBIX OIIPOCOB B XOJI€ TPOBEICHUS MPAKTUUECKUX 3aHATHH.

4.4 Tlpumep TeKylIero onpoca Ha NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHSAX
1. HazoBute ocHOBHEIE 351eMeHThI HHTepdeiica mporpaMmmuoro komriekca ANSY'S.



2. HazoBuTte rpaHu4HbBIC yCIIOBUS, KOTOPHIE HEOOXOAMMO 33/1aTh MIPU
MOJEIMPOBAHUU MIPOIIECCOB Ae(hOPMUPOBAHUS METAJLIA.

3. HazoBute rpaHuyHbIE YCIOBUS, KOTOPbIE HEOOXOIUMO 3a1aTh IPU
MOJEUPOBAHUY TEIIJIOBBIX MPOLIECCOB.

4, OxapakrepusyiiTe BO3MOKHOCTH nTaketa ANSY'S B yacTu onpeiesieHus: CBOMCTB
MaTepuaia.

5. OxapakrepusyiiTe Bo3MOKHOCTH TTakeTa ANSY'S B 4aCTH BBINIOJIHEHUS
MIPOYHOCTHBIX PACYETOB.

4.5 KypcoBoe npoeKTUpOBaHHe
KypcoBoii npoexT (paboTa) y4eOHbIM MIIaHOM HE MPEAYCMOTPEH.

5 PEKOMEHAYEMAS JINTEPATYPA

I Ocnosnaa numepamypa

1. KommpioTepHOE MOACIMPOBAHUE TMPOIECCOB  OOpaOOTKM  METaIOB
JaBjeHUuEM [DIIEKTPOHHBIN pecypc]: yueOHoe nocoOue ais By30B / A.A. boraros, J[.A.
[TaBmos, M.B. EpnanoB u ap.; mox obm.pen. A.A. borarosa. - 28 M0. - ExarepunOypr:
U3n-Bo VYpamyn-ta, 2018. - 1 d@aitn. - Cucrem.tpedoBanus: AcrobatReader.
http://ed.donntu.ru/books/19/cd9127.pdf

2. Kannyn, A.b. ANSYS B pykax uHXeHepa [DJIEKTPOHHBIM pecypc]:
npaktudeckoe pykoBojctBo / A.b. Kamnyn, E.M. MopozoB, M.A. Ondepnesa;
npeaucin. A.C. [llaackoro. - Uzn. crep. - 10 M6. - Mocksa: JIMBPOKOM, 2015. - 1
¢aiun. - Cucrem.tpeboBanusi: AcrobatReader. http://ed.donntu.ru/books/19/cd9122.pdf

3. SxoBuenko, A.B. MeToabl KOMIIBIOTEPHOTO MOJICTUPOBAHUS HATIPSHKCHUS
TEYEHUs] METajula B MPOLEccax ropsyeil IMIacTU4ecKor aedopManuu [DIEKTPOHHBIN
pecypc]: ydgeOHOe TocoOue ISl CTYJASHTOB 00pa30BaTENbHBIX YUPEKICHUN BBICIIETO
npodeccuonansHoro obpazoBanusi / A.B. fkoBuenko, C.A. Cuutko, H.W. VBnesa;
['OYBIIO "JOHHTVY". - 44 M6. - Honeuk: 'OYBIIO "JOHHTYVY", 2018. - 1 ¢aiin. -
Cucrem.tpeboBanus: AcrobatReader. http://ed.donntu.ru/books/18/cd8221.pdf

II /lononnumenvnaa aumepamypa

4. JlenncoB, M.A. KomnbiorepHoe npoektupoBanue. ANSYS [DnexkTpoHHBIN
pecypc]: yuebHoe nocobue st By30B / M.A. [lenucos; Ypan.peaep. yH-T UM. IEPBOTO
[Ipesuaenta Poccun B.H. Enpruna. - 11 M6. - ExarepunOypr: U3a-o Ypain.yH-Ta,
2014. - 1 daiin. - CucreM.TpebOBaHMS: AcrobatReader.
http://ed.donntu.ru/books/cd5873.pdf

5. Kaprun, B.P. MoaenupoBanue npeccoBanus B nporpamme DEFORM-2D
[DneKTPOHHBIN pecypc]: AESKTPOHHOE yueOHOEe MOCOoOUe MO MPAKTUICCKUM 3aHITHIM /
B.P. Kaprun, b.B. Kaprun, f.A. Epucos; ['OYBIIO "Camap. roc. a3pokocM. yH-T UM.
akan. C.I1. Koponesa (Ham. uccnen. un-1)". - 4 M6. - Camapa: [0.1.], 2015. - 1 daiin. -
Cucrem.TpeboBanus: AcrobatReader http://ed.donntu.ru/books/19/cd9124.pdf

6. Cuurko, C.A. ABTOMaTU3MPOBAHHOE IPOECKTUPOBAHUE KOJIEC, KATTMOPOBOK,
UHCTPYMEHTa JAepopMalMi W MPOLECCOB B  KOJECIPOKATHOM MPOU3BOICTBE
[DnekTpoHHbIi pecypc]: moHorpadus / C.A. Cautko, A.B. SIxoBuenko, H.W. UBnesa. -



http://ed.donntu.ru/books/19/cd9127.pdf
http://ed.donntu.ru/books/19/cd9122.pdf
http://ed.donntu.ru/books/18/cd8221.pdf
http://ed.donntu.ru/books/cd5873.pdf
http://ed.donntu.ru/books/19/cd9124.pdf

17 M6. - Homeunx: TOYBIIO "HJOHHTY", 2017. - 1 ¢aitn. - Cucrem.TpedboBaHms:
AcrobatReader http://ed.donntu.ru/books/18/cd8180.pdf

6 YYEBHO-METOJINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Y4eOHo-MeTOAMYEeCKHE U31aHMs, paspadoTanHbie B JlonHTY:

7. Meroauueckue yKa3zaHUS K TPOBEICHUIO MPAKTUYECKUX 3aHATUH I10
nucuuiiiae "KoMIblOTepHOE MOJEIMpOBaHUME M onTuMu3zauus mpoieccos OMJIL"
[OnexkTpoHHBIN pecypc] : HampaBieHue mnoarotoBku: 22.07.02 "Meranayprus"
Maructepckass mnporpamma: "OOpabotka wmertawioB agasiennem” /  ['OYBIIO
"IIOHHTY", Kad. 06pabd. meramnoB naBienueM ; coct. C. A. Cautko. - 704 KO. -
Honenk : TOYBIIO "IOHHTVY", 2019. - 1 d¢aiin. - Cucrem. TpeboBanus: Acrobat
Reader. http://ed.donntu.ru/books/20/m5302.pdf

8. Meroandeckne yKazaHHS K CaMOCTOSATEIBHONW paboTe CTYIEHTOB TIO
nucturiiae "KoMmmbloTepHOE MOJeIMpOBaHUWE W oNTHUMU3anus mpoieccoB OMJI"
[DnekTpoHHBIM pecypc] : HampaBieHue mnoarotoBku: 22.04.02 "Meramnyprus"
marucrepckas nporpamma: "OOpaboTka MeTamioB JaBieHueM" : (A1 00yyaroluxcs
O4HOHM M 3a04yHOM (popm oOyuenus) / TOYBIIO "JOHHTY", Kad. o6pabd. meTamion
naBiaeHueM ; cocT. C. A. Caurko. - 201 K6. - Jouenk : TOYBIIO "JOHHTY™", 2019. -
1 daiin. - Cucrem. TpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/20/m5306.pdf

9. Meroanueckue yKa3zaHUS K BBIMOJHEHUIO WMHIUBHUAYAJIbHOTO 3aJaHUsl IO
nuciuiiiae "KoMmInbloTepHOE MOJeIMpOBaHUE M onTuMu3anus mpoieccoB OMJIL"
[OnexkTpoHHBIN pecypc] : HampaBieHue mnoarotoBku: 22.04.02 "Meramayprus'
Maructepckas mporpamma: "OOpaboTka MeTaioB faBieHueM' : (11 00y4aromuxcs
O4HOH M 3a04yHOM (hopm o0yuenus) / TOYBIIO "JOHHTY", Kad. 006pabd. meramios
napienueM ; cocT. C. A. Cautko. - 181 K6. - Jouenk : TOYBIIO "JIOHHTYVY", 2019. -
1 ¢aiin. - Cucrem. TpeboBanusi: Acrobat Reader.
http://ed.donntu.ru/books/20/m5304.pdf

DJIEKTPOHHO-UH(POPMALMOHHBbIE PeCypChI
OBC IOHHTY - http://donntu.ru/library
9BC IPR SMART - http://www.iprbookshop.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIVIMHbI

1. VYuebnas aymuropus Ne 5.350 mis mnpoBeacHUs 3aHATHH JICKITHOHHOTO
(MynpTUMEIUIHOE 000pYy/IOBaHUE: KOMITBIOTEP, MYJIbTUMEIUUHBIN MPOEKTOP, DKPaH;
creuuaiu3vpoBaHHass MeOenb: J0CKa ayJuTOpHas, MapThl, JEMOHCTPALIMOHHBIE
iakatel. [1IK: Monutop LG Flatron F 700B 17", Kommnetorep IntelCore 2Duo E8400
3.0 Ghz, oneparmmonnas cucrema Linux Ubuntu 18.04, maker mporpamm LibreOffice
6.3.0).

2. VYueOnasa aymutopuss Ne 5.350 nnsi mpoBeAeHHMS MPAKTUYECKHX 3aHSATUN
(MynpTUMEIUIHOE 000pYIOBaHUE: KOMIIBIOTEP, MYJbTUMEIUUHBINA MPOEKTOp, DKPaH;
crenuainu3vpoBaHHass MeOenb: J0CKa ayJIuTOpHAas, MapThl, JIE€MOHCTPALIMOHHbIE
wiakatel. [1K: Monutop LG Flatron F 700B 17", Kommnetorep IntelCore 2Duo E8400


http://ed.donntu.ru/books/18/cd8180.pdf
http://ed.donntu.ru/books/20/m5302.pdf
http://ed.donntu.ru/books/20/m5306.pdf
http://ed.donntu.ru/books/20/m5304.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/

3.0 Ghz, oneparmmonnas cucrema Linux Ubuntu 18.04, maker mporpamm LibreOffice
6.3.0).

3. [TomemeHus: 11t CaMOCTOSATEIHLHON pabOThI ¢ BO3MOKHOCTBIO TIOJKITIOUCHUS K
cetu «HMHTEepHET» W oOecmedeHueM JOCTymna B JJIEKTPOHHYIO HWH(OOPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3allii: YWTANbHBIE 3allbl, ydeOHble Kopmyca 2,3.
(KommproTepHass TeXHUKAa C BO3MOXKHOCTBIO TOJKIIOUCHUS K ceTh «VHTepHeT» u
oOecrieueHrneM JIOCTyIa B DJICKTPOHHYI HH(DOPMAIMOHHO-00pa30BaTEIBHYIO CpEIy
(BUOC OOHHTY) u snexrponHo-oubmuoreunyio cucremy (3bC IPR SMART), a
TaK)K€ BO3MOKHOCTHIO MHIMBHUYyaJbHOTO HEOTPAHUYCHHOTO JOCTYyIMa 00yJaroImnXCs B
ObC u DUOC mnocpeacteom Wi-Fi ¢ mepconanbHbIX MOOWIBHBIX ycTporcTB. OC-
Microsoft Windows 7, OpenOffice 2.0.3 — ob6miectBennas nuriensuss MPL 2.0/ Grub
loader for ALT Linux - muuensus GNU LGPL v3/ Mozilla Firefox - nuuensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
muuens3uss GNU GPL.
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