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1. e ocBOEHNSI JUCHHUIIHHBI.

Heasimu  ocsoenust aucuurumnel  «Texunosoruveckuii wHkuHHpUHr npoueccos OMJI ¢
npuvenennem CAE-cucrem» SBIsoTCH!

= [OArOTOBKA CTYAEHTa K JEITENbHOCTH B COOTBETCTBUMM C KBATM(QUKALMOHHOH
XapaKTePUCTUKOH 10 HAIPaBIEHHUIO;

=~ QopMHpOBaHUE OOIIEHHIKEHEPHBIX 3HAHNUN U YMEHHUH 110 JaHHOMY HaIlpaBJICHUIO;

- W3YUCHHUE OCHOBHBIX MATEMaTHYECKUX METOMOB NMPUMEHSIOUMXCS IIPU MOIEIUPOBAHUHI
mponeccos OM/I;

- IIOJIYYECHHUE HABBIKOB II0 IMOCTAHOBKE 3ada4dyd IJIsI MOACIHMPOBaHMWA IIPONCCCOB OMH u
aHaJIU3y PE3YJIbTATOB MOACIIUPOBAHUSI

CreyeT OTMETHTb, 4TO M3ydeHHe Kypca « TexHomoruuecknit MHKUHUPUHT nponeccoB OM]L ¢
npuMeneneM CAE-cuctem» crnocoOCTBYET pacClIMPEHUIO HAYYHOTO KPYro3opa M JaeT TOT MUHAMYM
(QyHIAMEHTAIBHBIX 3HAaHWH, Ha 0a3e KOTOPBIX CHOPMHPYETCsS INPENCTABIEHHE O MaTEeMaTHYECKHX
MOJIENISIX TeYSHUS MATEPUATIOB ¥ UX IIPHMEHEHUU IIpu Moaenuposanuu B CAE mporpammax.

2. Mecro auncuurniuisl B crpykrype OOII 6axkasaBpuara

Jucuunmuna «Texnomoruyeckuit uukunupuur npoueccos OMJL ¢ npumenennem CAE-
cucrem» oTHocuTcs K BapuartupHo#t yacru (b 1.2) broka 1 «ucnumiaunbl (MOLYJIM)» U BXOIMT B
OCHOBHYIO 00pa30BATEIRHYIO IIPOTpaMMy MOArOTOBKM OaxajlaBpa II0 HaIPaBIEHMIO IIOATOTOBKH
15.03.01 "Mawunoctpoenue”, npoduis "MaumHel U TexHosorurn 00paboTKU MaTepuanos JaBleHueM"
ouHON (opMBI 00yUEHHUS.

JNucuurumuna «Texnonoruueckuil mwxkuaupunr npoueccos OMJL ¢ npumenennem CAE-
CHCTEM» B3aHMOCBSI3aHa JIOTMYECKH U COMEPIKATEbHO-METOAUUECKH CO CIIENYIOIIUMHY QUCLHUIIIMHAMUA
OOLL

B 6azoesou vacmu daoxa (b1.1):

- Bricmras matemMaruka;

- Ou3uKa B MPOU3BOJICTBEHHBIX H TEXHOIOIMUYECKHX IIPOIIECCAX;

- OCHOBBI MATEMATUYECKOTO MOJIEJIMPOBAHHUS B MALIIMHOCTPOEHHH;

- OCHOBBI TPOTPAMMHUPOBAHUS U AITOPUTMHU3ALUH B MAITHHOCTPOEHUH.

B sapuamuenoti uacmu 6noxka (b1.2):

- OcHogel nporeccos OM/I;

B oucyunaunax no ewroopy (b1./B):

- Teopus 00paboTKy METaNIOB JAaBJIEHUEM;

- Teopust M TEXHOJIOTHUS JIUCTOBOM LITAMIIOBKH;

- Teopus 1 TexHONOTUS OOBEMHOH II'TAMITOBKH;

- Teopust v TEXHOJOTHS TOpsiueit 00BEMHOM IITAMIIOBKH.

3. [lepevens mIaHUpYEMBIX pPE3yJbTATOB 00y4eHUs 110 AUCUHUIUIMHE, COOTHECEHHbIE ¢
IJIAHHDPYEMBIMU PE3YJAbTATAMH 0CBOCHHSI 00pPa30BATEILHOH HPOrPAMMBI

B  pesyaprate OCBOCHHSI JUCHMIUIMHBI y oOydaromuxcs (OPMUPYIOTCS — CHEAYIOIIUe
KOMIIETEHIIMY W [OJUKHBI OBITh JIOCTMI'HYTHI ~CIIEAYIOIIHME pe3yJbTaThl OOydeHHs Kak OTall
(GopMHEPOBaHUS COOTBETCTBYIOMIMX KOMIICTEHLIMMA:

Kon B pesynbTare ocBoenus IlepeueHs MIAHHPYEMBIX PE3YJILTATOB
KoMIIe o0pazoBaTeabHOI o0y4eHus 110 JHCUHUIIIMHE
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TEHUH | OpPOrpamMmbl 00y4ar0niHiics
H NOJIZKEeH 00J1a0aTh
1 2 3
[1K-2 YMmeHuem obecrieunBars | 3HaTh:
MOJIETTUPOBAHKE ° TCOPETUYECKHE  OCHOBBI  YHCIIEHHBIX
TEeXHHYECKUX OOBEKTOB ¥ | METONOB peleHus KPaeBBIX 3aad
TEXHOJIOIMIECKUX TIPOLECCOB | TEIJIONPOBOAHOCTH W INIACTHYHOCTH:  METOJ
c UCIIONTb30BAHMEM | KOHEUHBIX  Pa3sHOCTEd M METOH  KOHEYHBIX
CTaHAAPTHBIX ~ MaKCTOB M | DJIEMEHTOB; IIpaBHJa IIOCTAHOBKM 3amad s
CPEICTB MozenupoBanus mpoueccoB OMJI B mporpammax
aBTOMAaTH3UPOBAHHOTO QForm w/mmar Abaqus;
IPOEKTUPOBAHHUSL, IPOBOIUTEL | YMerTh:
OKCIICPUMEHTRI I10 3aJaHHBIM | e MOJZEIMPOBATh TEXHOJIOTUYECKHE

MeTOoAuKaM ¢ 00paboTko# u
aHalli30M Pe3yJbTaTOB

orepaunu OMJ] B mporpammax QForm wu/mimm
Abaqus, aHaIM3MPOBATH PE3YNBTATHl PACUETOB,

OITMMHU3UPOBATL M pPa3padaThIBATh TEXHOIOIHH
OM/J] ¢ ucnionp3osanuem coppemensoro CATIP;
Bnaners:

o HaBplkaMu  pabOTBl ¢ OCHOBHBIMH
mMonyssimu - nmporpamm - QForm  m/mmu Abaqus,
HaBbIKaMH pabOTBl U CO3HaHUs 0a3 JaHHBIX
MaTepHaIOB, HABLIKAMH KOPPEKTHOM MTOCTAHOBKHU
3aJ1a4 YHCIEHHOIO MOIETHPOBAH .

4. CTpyKTypa H COaepsKaHue QU CHNIIHHDI

OBmast tpynoemKocTs mucuumimnbl «TexHosornaeckuii MHKHHUPHHT npoueccoB OMJ ¢
npuvmerennem CAE-cuceren» cocTaBisieT 8 3a4eTHBIX €AMHHUIEL, T.e. 288 aKajeMHUeCKHX YaCOB (u3
HUX 144 qaca - camocTosTenbHast paboTa CTYAEHTOB).

JMCLHMIIIMHA 9UTAETCS HA TPEThEM | YeTBEPTOM Kypeax B 5,6 i 7 cemMecrpax.

B msirom cemectpe 72 waca, B TOM YHCIIE ayIHTOPHBIX 3aHSITUH — 36 YacoB, W3 HUX JEKIHit — 18
4acoB (1 4ac B Hezemo); nadoparopusle 3ausatus — 18 yacos (1 4ac B HEJEIII0).

B mecrom cemectpe 108 waca, B TOM 4Mcle ayaMTOPHBIX 3aHsTHil — 54 4acoB, U3 HUX
MPaKTMYCCKuX 3anaTuit — 18 wacos (1 4ac B menemo); maGoparopHsle 3ansTis — 36 wacos (2 yac B
HEJIEJIIO).

B cenpmom cemecipe 108 gaca, B ToM 4uCIIE ayIMTOPHBIX 3aHATHIL — 54 YacOB, W3 HUX JIEKIIHIT —
18 wacos (1 wac B Heznemo); abopaTopHble 3aHATHS — 36 yacoB (2 yac B HEJIEIIO).

Dopma IpOMEKYTOYHOR aTTecTaluu B 5, 6 ceMecTpax — 3auéT. B 7 cemectpe — sK3aMen

CTpyKTypa U COAEpIKAHUE JUCLMUIIIMHBI «TeXHOIOrMUeCKuit HIDKMHUPHUHT ITpouecco OMJT ¢
npumenerneM CAE-cucrem» nmo cpoxam u BugaMm paGorsl usiokessl B [Ipuioxkenun 1 padoueit
IIporpaMmMe.

Coneprkanue pa3iefoB AHCHUUIIHHDI

1) Kpaesass  3amaua. Jluddepenunanphple  ypaBHEHHS — ONUCHIBAIOIIYE IIPOLIECCHI
TCIJIONPOBOJIHOCTH M TUIACTHYECKOro  negopmupoBanms. [locTaHoBka KpaeBol —3ajgaud B
nepememenusx. llocTaHOBKA KpaeBoi 3a1add B CKOPOCTsIX. Kpaesble YCIOBHS IIPH pELICHHH 38189
TENJIONPOBOAHOCTH. Kpaesble YCIOBHS TIPH peLIEHWH 3a1ad IUIACTHYHOCTH. UHCIEHHBIE METOMIBI
pELIEHNs] KPaeBhIX 3a1ady.



2) Meton koHe4HbIX pasHocTed. CerouHas muckperuszauus pacyéTHOd obnacta. KoHeuHo-
pasHoCTas anrpoKCUMalysl MPOU3BOAHBIX. MHTepromsiius rpanuaHbIX yenoBui. [locTpoerune cucreMer
Pa3HOCTHBIX ypaBHEHUH. PellicHue 3a1aqu IpecCOBAHUS ITOJIOCHI METOJIOM KOHEYHBIX PA3HOCTEH.

3) Metox KoOHEUHBIX 3jeMeH10oB. OOIMe IO0N0KEeHUsT MEeTOJa KOHEUYHBIX 3JIEMECHTOB.
Jluckperuzanus pacu€rHoM 001acTy Npy PellieHHH 3a1a9 METOIO0M KOHEYHBIX 3JIeMeHTOB. CHMINIEKC-
SNIEMEHTBI. ANIpoKcHManus QYHKIUN ¥ QYHKUKMH (OPMBI JUTs CKATSIPHBIX BETUYMH. ATIPOKCHMAIKS
OyHkmuid W QyHKUME (QOPMBI IS BEKTOPHBIX BeinuuH, OObEOMHEHHE KOHEYHLIX JJIEMEHTOB B
ancamMOJIb ISl YeTBIPEXAIEMEHTHON 00IaCTH Al CKAJIPHBIX ¥ BEKTOPHBIX BEIWYHMH. PenieHre 3a1auu
TEIUIONPOBOAHOCTH CTEPIKHS METOA0M KOHEUHBIX 3JIEMEHTOB.

4) IlocraHoBka 3ajauu MOJIEIMPOBAHHS B INporpaMMHBIX Komruiekcax QForm w/mmwr Abaqus.
baspl maHHBIX MaTeprasnoB, cMa3ok # obopynoBaHus. [TOArOTOBKA Ie€OMETPHH IS MOJETHPOBAHUS.
Cosnanne KOHEYHO-3JIEMEHTHOH CEeTKH. 3aJaHHe HadalbHBIX M TPaHMYHBIX yCIoBUH. JlaGopaTopHble
padoTH! 110 ITOCTaHOBKE 3a/a4 [IPOCTEUIINX 3a1a9 INTACTHUECKOT0 AehOpMUPOBAHKS.

5) MozenupoBanue MpoLeccoB TEIUIONPOBOIHOCTH B IIPOTPAMMHBIX KoMIUIekcax QForm u/wmu
Abaqus. [TocTanoBKa 3a1a4u IIsL MOJETHPOBAHMS IIPOIIECCOB TEMIONPOBOAHOCTH B IIporpamMme QForm.
ITocraHoBxa 3amaun I MOJAETHMPOBAHMS IPOLECCOB TEIUIONPOBOAHOCTH B mporpamme Abaqus.
JIaGopaTopHble paboTeI 110 MOJAEIUPOBAHUIO TEIUTOBBIX MPOIECCOB.

6) Monenuposanue mnpoueccoB OMJL B mporpamMMmHeIx Komriekcax QForm w/mimm Abaqus.
[TocranoBska 3ajauu ULl MOJENMPOBAHMSI TEXHOJOTHYECKHUX ITPOIECCOB OOBEMHON INTAMIOBKH B
nporpamme QForm. [Tocranonka 3amaun ULt MOJEGIUPOBAHUS TEXHOIOTUHYECKUX MIPOLIECCOB 00BEMHON
[ITaMIIOBKM B mporpamme  Abaqus. MomenupoBaHue IMponeccoB  OONOHHOW — [ITAMIIOBKH.
MozaenupoBaHue IpOLECCOB INTAMIIOBKM B 3aKPBITBIX [ITaMnax. MoJemupoBaHue IIPOIECCOB
U30TeEpMUYECKOH mTaMnoBKu. JlabopaTopHble paboThI IO MOACIUPOBAHUIO 3311849 00BEMHOH.

7) MozaenupoBaHue MpOLECCOB JIMCTOBOM IMITaMIIOBKM B Iporpammax QForm w/mnum Abaqus.
[TocTanoBka 3ajgaud JUIs MOJENMPOBAHUS TEXHOJIOIMYECKHUX IIPOLECCOB BaKyyMHOM (QOPMOBKH B
nporpamme QForm. [locTtaHoBka 3a1auu Uil MOJEIUPOBAHUS TEXHOIOTUYECKIX ITPOIECCOB JIMCTOBOM
LITaMIIOBKH B LITaMIIax B porpamme Abaqus: IITaMIIOBKA B ITaMIIax ¢ MPUKUMOM U 0€3, IITaMIIOBKa
JNaCTUYHON CpEeNOM, IUTAaMIIOBKA B OCECMMMETPUYHOM M TpEXMEPHOH mnocraHoBke. Jlabopatopuble
padOoThI 110 MOAEIUMPOBAHHUIO 3a/1a4 JINCTOBON IITAMITOBKH.

8) AHalM3 PE3yNbTaTOB MOJIEJIMPOBAHUS B IPOrpaMMHBIX KoMmIniekcax QForm w/umu Abaqus.

['papuk cunsl nedpopmanuu. Ilome ckopocret. Temmneparyproe mose. Pacnpenenenue HanpsokeHUH U
HaxorleHHoH nedopmanin. Tpaccupyemele Touky. KoHTakTHBIE HAIPSOIKEHUs. BusHUe TeMIiepaTypsl
IITAMIIOBKM M TEXHOJOTHYECKOH CMa3KM Ha XapakTep TEUeHWs marepuara u culy aeopMallui.

JIabopaTopuble paboTeI 110 BBIBOAY PE3YJIbTATOB, €I0 aHATU3Y U IKCIOPTY B IpYrue GOpMaThl.
5. O6pazoBaTeabHble TEXHOJIOTHH

B mpouecce peanuzauum  yueOHOW mporpammbl 1o aucumuinHe «TexHosorugeckuit
uikHHUpHHT nipoueccos OMJL ¢ npumenenunem CAE-cuerem» UCIONB3YIOTCS —CIEIYIOIIHE
00pa3oBaTe/IbHBIE  TEXHOJOTHM: AyAUTOPHBIE 3aHSTUS, BKIIIOYAIONIHE JIEKIHOHHBIC 3aHSTHS
71a00paToOpPHBIE U IIpaKTHUeckre padboThl; CAMOCTOS [ENIbHYIO paboTy CTYACHTOB.

Meroauka rpenojiapanus quciuIIngel «Texnomoruuyeckuii nuskuHupuHr npouecco OMJI ¢
npumenenteM CAE-cucrem» U peaiusaiys KOMIIETEHTHOI'O IIOAXOJA B H3JIOKEHHH U BOCIPUSTHH
MaTtepuasa IIpeaycMaTpuBaeT UCIOIb30BAHUE MOJIYILHOTO U HHTEPAKTUBHOTO 00y UCHHUSI:

= OpraHu3alys ¥ IPOBEACHKUE TEKYILEr0 KOHTPOISI 3HaHUM CTYJIEHTOB B JOpME OTBETOB Ha
KOHTPOJIBHBIE BOIIPOCHI;

YIenpHbI BeC 3aHSTUH, IIPOBOJMMBIX B MHTEPAKTUBHBIX (POPMaX, ONpENIeNieH TTIABHOW [ELIO
00pa3oBaTeJbHON  [pOrpamMMbl, OCOOEHHOCTHIO KOHTHHICHTA OOYYAIOIIWXCS W  COJACPIKAHHEM
JucurIuiuebl «Texnonorudeckuii nuzkuHupuar npoueccos OM/I ¢ npumenenuem CAE-cucrem» B
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menoM 1o gdcndruiMpe  cocrasnser 50% ayadTOpPHBIX 3aHsTHH. 3aHATHS JICKIMOHHOTO THIIA
cocTastiorT 50% oT oObema ayIUTOPHBIX 3aHITHM.

6. OueHOUYHBIC CPEACTBA JUISI TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH, IIPOMEKYTOUHOH
AaTTeCTALMN 110 HTOTaM OCBOGHHS JHCHMIUIMHBI ¥ y4eQ0HO-MeToau4YecKoe obecmedeHue
CaMOCTOSTTEABLHOI padoThl CTYIEHTOB

B mpouecce oOyueHMsl HCIOJIB3YIOTCS CIEAYIONIME OLEHOYHBIE (HOPMBI CaMOCTOSTEIBPHOM
paGOTBI CTYAEHTOB, OLEHOYHLIC CPEACTBA TEKYIIErO KOHTPOJS YCIEBAEMOCTH M IPOMEIKYTOIHBIX
aTTecTalui. '

B mecrom cemecrpe:

~ [10JI'OTOBKA K BLIIOMHEHUIO CEMUHAPCKNX 3aHATUH ¥ IIPAKTUYECKUX PadOT U UX 3alIUTA.

- TOJIrOTOBKA K BBLIMOJIHEHKIO JTa00paTOPHBIX 3aHATHH U UX 3alIUTa.

OLEHOUHBIE CPEACTBA TEKYIIEro KOHTPOJS YCIEBAEMOCTH BKIJIFOYAIOT KOHTPOJIBHBIC BOIPOCHI
UL KOHTPOJISL OCBOEHMS 00y YatOUMMUCS Pa3Ae/IoB AUCUUIIHHEL.

[Ipu wu3ydeHMH Kypca oOy4aioumiics JOJDKEH CaMOCTOATENBHO NpopadoTarh CIIeLyIOIue
pasfesbl:

= CAE nporpamMel 0a3nl JaHHEIX.

- CAE niporpaMMbl PHMEHSEMBIE MOJIEH YIPYIHX Tel.

- CAE mporpamMbl IpUMEHSEMble MOAETH HETMHERHO YIIPYTUX Tel.

= CAE nporpaMMBbl IIPUMEHSIEMbIE MOJEIN BA3KOIIACTHYCCKIX TEIL.

> CAE nporpaMMbl [TPUMEHSIEMbIE MOAEIH IUIACTHYECKHX YIPOUHICMBIX TEIL.

= CAE nporpammbl  CrocoObl  3amaHusi IOJIB30BATENIbCKUX  MOJENCH MaTepualoB
(PEOIOrMUECKUX CBOHCTB).

- Crioco0nl MATEMATHYECKOTO ONUCAHUA aHU30TPOIIMH METAJIIOB.

~ Crioco0Bl MATEMATHUECKOTO OITUCAHUS aHU30TPOIIUH HEMETAIITIOB.

KOH'l'pOHI)HI:Ie BOIIPOCHI [JI IIPOBEICHUA TEKYIICTO KOHTPOJISA, o6pa3um OUJIETOB JJIsL
IIPOBEJICHMS 3a4€Ta, IIPHUBCICHLI B IIPHITOKCHNH 3.

6.1. @®onjg OUEHOYHBLIX CPEICTB [JIsi MPOBEJIEHMS IPOMEKYTOYHOH aTTecTalMH
00y4ATOMMXCSI 110 AUCUHUIIIHAE (MOYJIIO)

6.1.1. Ilepeuenns KOMIETeHUHIT ¢ YKa3aHHeM JTanoB UX (OpMHPOBAHUS B INpolecce
O0CBOEHHSI 00PA30BATEILHON NPOrPpaMMBbI.

B pesyibTaTe 0CBOCHHS JUCUHIIIMHEL (MOLYJIs1) POPMHUPYIOTCS CIICAYIOMME KOMICTCHIMHU!

Kon B pesyabrare 0cBoeHHs 00pa3oBaTebHON NPOrpaMMbl 00yvaromuincs
KOMITETECHIHHU N0JKeH 00J1a1aTh
11K-2 Vaenuem 00ecrneuuBarh MOIC/IMPOBAHME TEXHUYECKHX OOBEKTOB U
TEXHOJIOTMYECKHUX TIPOLIECCOB C HUCIOJB30BAHMEM CTAHIAPTHBIX ITaKETOB U
CPEJICTB ABTOMATU3HPOBAHHOTO IIPOEKTHPOBAHUS, MIPOBOJUTD |
SKCIIEPUMEHTBI 110 38JaHHBIM METOJMKaM ¢ 00paboTKO¥ M aHalIH30M
PE3yJIbTATOB

B IpOoNECCe OCBOCHUS o6pa3013a1'ean0171 1porpaMMBbl JaHHbIE KOMIIETCHUMH, B TOM YUCJIIE HUX
OTACIBLHBEIE KOMIIOHEHTDBI, (bOpI\alYIOTCH [I03TallHO B XO0J€ OCBOCHHUSA O6y‘18}OHH/IMI/IC5{ JUCLIMITIIMH



(Monyneit),
[Ipoiiecca.

PaKIvK B COOTBEICIBMM C Y4eOHBIM [IIAHOM H KaleHIAPHBIM TpaikoM y4eOHOoro

6.1.2. Onncanne nokasareseil 1 KPUTEPHEB OLEHUBAHAS KOMIeTeHUUH, hopMHupyeMBbIX IT0
HTOramM OCBOCHHS AHCHMIIUHBI (MOAYJIsl), ONIMCAHHE INKAJ OLEHHBAHIS

[lokaszatenem oueHuBanus KoMIeTeHIUd Ha Pa3IIMYHBIX 3Tanax UX (OPMUPOBAHHUS SIBIISETCS
AOCTKEHHE 00y YaIOIUMHCS IITAHUPYEMBIX Pe3yIbTATOR 00y4eHus M0 TUCLHIUHHE (MOJIYIIIO).

ITK-2 - Ymennem obecriequBaTh MOIETMPOBAHUE TEXHUYECKHX OOBEKTOB ¥ TEXHOMOTHUECKIX IIPOLIECCOB

HCIIOIBE30BaAHUEM

IKCIICPUMEHTHI ITO 3aJaHHBLIM METOAUKAM C 06}’)360'1‘1(017{ H aHaJIM30M PE3YIIbTATOB

CTAHOApTHBIX II4KETOB H CpCJCTB dBTOMATH3UPOBAHHOTO [IPOCKTUPOBAHHUS, IIPOBOIUT

ITokazarens

Kpurepuu ouenusanns

2 3 4 5
3HATE: OOyuaromuics
o TEOPETHUECKHE _ . JEMOHCTPUDYET
P OOyuarommmniics » . . pupy

OCHOBBI ENOHCL DDy e OOyyaromuicst Obyuarommitcs MHOJIHOE
JIEMOHCTPUDYET :

YUCIIEHHBIX PRy JEMOHCTPUPYET JEMOHCTPHPYET COOTBETCTBHE
NIOJIHOE OTCYTCTBHE

METONOB PerIeHus ’ HEITOJIHOE YaCTHYHOE CIEMYIOTHX
HJIH HEHOCTATOUYHOE o

KPaeBbIX 3a]a4 COOTBETCTBUE COOTBETCTBUE 3HAHUU:
COOTBETCTBHE . .

TEIUIONPOBOIHOCTH , . CICAYIOUMX 3HAHUH: | CNEAYIOLIMX 3HAHUN: | TEOPETUUECKHE
CIHEJIYIOUIMX 3HAHMH: ,

U IJIACTUYHOCTH: TEOPETHUYECKHE TEOPETHUECKHUE OCHOBBI

, TEOPETHUECKHUE
METOJ KOHEUHBIX , OCHOBBI YHCJIEHHBIX | OCHOBLL YHCJIEHHBIX | YHCIIEHHDBIX
. OCHOBBI YHCIEHHBIX

Pa3sHOCTEN U METOT MCTOLOB  PEUICHMS | METOAOB  PEIIEHHS | METOMOB PEIICHHUS
METOJIOB pPelleH s

KOHEYHDBIX 1 S — KPaeBhbIX 3a/1a4 | KpaeBhiX 3a7a4 | KpaeBhIX 3a1a4
KPAEBBIX 344y

AIEMEHTOB; v | TETJIONIPOBOAHOCTH | TEILJIONPOBOJLHOCTH TEMJIOTPOBOIHOCTI
TEIUIONPOBOIHOCTH H

npasuia u IUTACTUYHOCTH, | H [UIACTUYHOCTH: | U IUTACTHYHOCTH !
MIACTUYHOCTH

ITOCTAHOBKH 3a1a4 METOJ KOHEUYHBIX | METOX KOHEYHBIX | METOJ KOHCUYHBIX

JUTSI
MOJIETUPOBAHUS
npoueccos OMJI B
[IPOrpaMmax
QForm w/unu

METOJ KOHEUHBIX
PasHOCTEH U METOJX
KOHEYHBIX
JJIEMEHTOB; [IPpaBuIa
[IOCTaHOBKH 3a1a4
JULsL MOJIETTHPOBAH Ml

PasHOCTEH W METO/]
KOHEYHBIX

JJIEMEHTOB; IpaBMiIa
IOCTAHOBKM  3a1a4
JUISL MOJETHPOBaHUS

PasHOCTEH MU METOJ
KOHEYHBIX

3JICMEHTOB; IIpaBHJIa
MOCTAHOBKU  3aj7ia4y
JUIE MOJEITHPOBAHUS

DPa3HOCTEH U METOL
KOHEYHBIX
DJIEMEHTOB;
IpaBuiIa
MMOCTAHOBKY 3a/1a4

Abaqus speneccos OMIT 5 nporeccor OMJL B | mporeccos OMJ] B | s
olecc
P nporpammvax QForm | mporpammax QForm | Monenuposanms
nporpammax QForm
u/uim Abaqus u/mmr Abaqus nporecco OMJI B
u/unu Abaqus
IporpamMmmax
QForm u Abaqus
yMeTh: OOyuatoruiics me OOyuatonuiics OOyuaromuiicst Obyuarouuiics
* MOJICTUPOBATh YMEET WiTH B JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHPYET
TEXHOJIOTHYECKHE | HEJOCTATOYHOMH HETIOJIHOE JaCTHYHOE IIOJIHOE
onepauuu OMII B | cremenu ymeer COOTBETCIBHE COOTBETCTBHUE COOTBETCTBHE
IporpamMmmax MOJIEJIUPOBATE YMEHHUIO YMEHHIO YMEHUIO
QForm w/mmu TEXHOJIOTHYCCKHE MOJEINPOBATE MOJZIETIMPOBATE MOJEIUPOBATE
Abaqus, onepauun OMJI B TEXHOJIOTUYECKHE TEXHOJIOTUYECKHE TEXHOJIOTUUECKHE
aHaJIU3UPOBATE nporpammax QForm | onepanun OMJ] B onepauuu OMJI B onepauun OMJI B
Pe3yIbTATEI | n/um Abaqus, nporpammax QForm | mporpammax QForm | mporpammax




pacy&Tos, aAHATM3APOBATD 1 Abaqus, n/umu Abaqus, QForm w/wmu

ONTUMU3HPOBATL U | PE3YILTATEI AHANHM3UPOBATD aHaJM3UPOBATH Abaqus,

pa3pabarsiBaTh pacuéros, Pe3yIBTATHI PE3YIBTaTHI aHaJIU3UPOBATH

Texnonorun OMJl | OMTUMU3UPOBATE U pacuéros, pacyéTosB, PE3yNbTaThI

C UCIONBL30BAHUEM | paszpabarbiBalb OITHMU3HUPOBATh U | ONTUMU3MPOBATE K pacyéTos,

COBPEMEHHOTO texronorun OMJ{ ¢ | paspabarsiBaTs paspabaThIBaTh OIITUMH3UPOBATE

CAIIP UCIIOJIL30BAHHUEM Texnonorun OM/l ¢ | rexnomoruu OM/J ¢ | paspabarbiBaTs

cospemennoro CAIIP | ucrons3opanuem HCIIONB30BaHUEM texHosorun OM]]
COBPEMEHHOTO COBPEMEHHOTO C UCIIOJB30BAHUEN
CAITIIP CAIIP COBPEMEHHOTO
CAITP.
BJIANCTD! OO0yuatoruiics me OOyuatouuiicst He B | OOyuaromuiics OOyuaromuiics B
. HaBBIKAMU | BITAJICET HIIK B [I0JIHOH CTEereHn YaCTUYHO BNIAIEET IIOJTHOM 00BeMe

paboTsl ¢
OCHOBHEIMH

MO/TY JISIMH
nporpamm QForm
u/vwm Abaqus,
HAaBBIKAMU PadoThI
M CO3JaHus 0as3
JTAHHBIX
MaTepUanos,
HaBBIKAMH
KOPPEKTHON
[IOCTaHOBKH 3a/1a4
YHCIICHHOTO
MOJIEJIHPOBAHHSL.

HCJ[OCTATOYHON
CTEIICHH BIAJIEET
HaBBIKAMH PabOTLI ¢
OCHOBHBIMHU
MOJLYJISIMH [IPOTPaMM
QForm w/wnu
Abaqus, HaBbIKaMU
paboThl U CO3/1aHus
0a3 HaHHBIX
MaTepUaIOB,
HABLIKAMH
KOPPEKTHON
IIOCTAHOBKH 3a1a4
YHCIEHHOIO
MOJEITUPOBAHMS.

BIAJ€ET HABBLIKAMU
paboThI ¢
OCHOBHBIMHU
MOJTYJISIMU
nporpamm QForm
/miu Abaqus,
HaBbIKAMU padoThl U
cosmanus 6as
JIAHHBIX
MaTepHaJIoB,
HaBBIKAMHU
KOPPEKTHOH
[IOCTAHOBKY 38184
YUCJIEHHOI0
MOJEIUPOBAHUSI.

HaBBIKaMH pabOTEI ¢
OCHOBHBIMU
MOIYJISIMH
nporpamM QForm
u/unn Abaqus,
HaBbIKaMH pabOThI U
co3gaHus 6a3
J@HHBIX MaTepuaos,
HaBbIKAMH
KOPPEKTHOW
[IOCTAaHOBKH 3a1a4
YHCJIEHHOTO
MOJIEITUPOBAHHUS.

HaBBIKaMU paboTh:
C OCHOBHEIMU
MOJTYJIIMU
nporpamM QForm
u/unu Abaqus,
HaBLIKaMH paboThl
¥ co3/1aHus 6a3
JITAHHBIX
MaTEpHUAIOB,
HaBBIKaAMU
KOPPEKTHOH
[IOCTAHOBKY 33144
YHCIIEHHOTO
MOJIETTUPOBAHUSL.

6.1.3. llIka/bl OHEHHBAHUS PE3YALTATOB HPOMEKYTOUHON ATTECTALMH U UX OIICAHMIE:

@®opma NPOMEKYTOUHOH ATTECTALMM: 3a96T.

[Ipomesxyrounas artecranus o0ydalomuxcs B (OpMe 3a4éTa HPOBOLKTCS IO pesynbTaram
BBIMONIHEHHS BCeX BHIOB y4eOHOW paboTbl, IPEeIyCMOTPEHHLIX YYeOHBIM I[UIAHOM [0 JAHHOH
JUCHMITMHE (MOZYIIO), NPH 9TOM YUHTBIBAIOICSH PE3yIbTAaThl TEKYIIETO KOHTPOIS YCICBAEMOCTH B
Tedenne cemectpa. OLEHKA CTENEHH JOCTHIKSHHs. O0YYaiOIMUMUCS IIIaHUPYEMbIX PE3YIBTATOB
O0yHeHHUSI 110 MUCUMIUTUHE (MOYIIO) IPOBOAMTCS MIPENOIABATEIEM, BEIYIIIHM 3aHATHS 110 THCIUIUTHHE
(MOJlyJTi0) METONOM 3KCHEPTHOH OueHKH. [lo HTOraM MpOMEKYTOYHON aTTECTANHM IO JHCLUILIMHE

(MO,ZL}/IIIO) BLICTABIIACTCA OLIEHKA «3a4TCHO» I «HE 3a4YTCHO».

Ofsi3aTe/LUBIME  YCTOBUSIME  IIOATOTOBKH CTY/IEHTA K IIPOMEKYTOYHOH ATTecTALUH
ABJIACTCS  BBIIOJHEHUE CTYNCHTOM BCEX BHJIOB y4eOHOH pabOTBL, MpeayCMOTPEHHBIX paboueit
IPOrpaMMOH 1o auciuimue «OCHOBBI KOMIIBIOTEPHOIO IAPAMETPHYECKOro HipKuHupuura (3D)»
(BBLITONTHUIIN M 3ALU T TaboparopHbie paboThl).



Hxagna

OILCHHUBAHHY OHI‘ICHHHC
Bommonnensr Bce Bupnl  yueuoit padoThl, HpeTycMOTpEHHEIE pabodeit
IPOrpaMMOU AMCUHIIIUHEL CTYHEeHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUIH,
YMCHHMH, HaBBIKOB IIPUBENCHHBIM B TAOMULIAX IOKA34TElNEH, OLIEpUPYET
3auretio TIPHOOPETCHHBIMU  3HAHMSMH, YMEHHSAME, HABBIKAMI, IPUMEHSET WX B

CATYAlHAX MOBEINECHHOR CINOKHOCTH. IIpH 3TOM MOTYT GBITH JOMNYIIEHHI
HE3HAIMTEIIbHBIE OIMOKH, HETOYHOCTH, 3aTPY/HEHHs IIPH AHATHTHICCKIX
OLCPALMAX, TCPEHOCE 3HAHME M yMEHUH HA HOBBle, HECTAHZAPTHEIE
CUTYallHUH.

He Boimonnen omum mim Gonee Bumos yueGuoi paboTEI, IMPexyCMOTPEHHBIX
paboueil mporpammoit aucumrEsl  CTymeHT JIEMOHCTPUPYET HEIOJIHOE
COOTBETCTBHC 3HAHMH, YMEHMH, HABLIKOB IPUBEJEHHBIM B TaOTHIAX
Hesauteno | moxasaresneif, noImycKaroTCs 3HATHTEbHBIE OLIKOKY, IIPOSIBISIETCS. OTCYTCTBHE
3HAHWH, YMEHMH, HABBIKOB IO psiy IoOKasaTelel, CTYHAEHT HCIBITHIBAET
SHAYUTCIILHBIC 3aTPY/IHEHHUS ITPH ONEPUPOBAHMH 3HAHUSIMU U YMEHUAME npu
B HX IIEPEHOCE Ha HOBBIC CHUTYALMH.

DOH/IBI OUEHOUHBIX CPEJCTB TIPEACTABIEHBI B IPUIIOJKeHHH 3 K paboueil mporpamme.
7. Yueduo-Meroauueckoe u HHGOPMANMONHOE 06ecIeeHme JHCUHNTHHBI

a) 0CHOBHASI JIHTEPATYpA:

I. Tonenxor B.A. u ap. Teopus o6paboTKu METaIIoOB NaBICHHEM. YueOHUK 11t By30B. M.:
Maumnocrpoenue, 2013.

2. Kammmm IOI. u ap. Comporusienue nedopMaluy ¥ IUIACTHYHOCTH METAIOB pu
o0paboTke nasnenueM. YvebHoe rnocobue. M.: Marmunocrpoenue, 201 1.

0) nononnuTeNLHAST AU TEPATYA:
1. Cropoxes M.B., Tlomos E.A. Teopus  obpaGotku metamioB nabienmem. M.
Mammnocrpoenne, 1977.

B) MIPOrpaMMHOe 00eciedenne 0 HHTEPHET-PeCy pebl:

Ornepaunonnas cucrema, Windows 7 (mm Hiwke) - Microsoft Open License Jlumensus Ne
61984214, 61984216,61984217, 61984219, 61984213, 61984218, 61984215

Oducuble mpunoxenus, Microsoft Office 2013 (wmm Huke) - Microsoft Open License Jlunensus
Ne 61984042 Amrusnpycroe I10, Kaspersky Endpoint Security s 6usneca - Crannaprasit Junensun
No 1752161117060156960164

Creunanusuposanneie nporpammbr: T-Flex, Inventor, Q-Form, Abaqus, Ansys.

WMureprer-pecypesl  BKIIOUAIOT y4eGHO-METOMHUCCKIE MAaTepUanbl B 3JIEKTPOHHOM BHJE,
IPEACTaBIIEHHbIC Ha caiiTe Mocmosnmrexa B pasere:

- «bubmmotrexa. DiekrponHbIe pecypesy

http://lib.mospolytech.ru/lib/coment/elektronnyy-katalog

- «bubnuorexa. DIeKIPOHHO-OUGIHOTCUHBIE CUCTEMDIY

http://lib.mospolytech.ru/lib/ebs



- OBC «JIAHDb». Konnexmust «/IHKeHEPHO-TEXHHYECKHE HAYKH» (http://e.lanbook.com);

- BJl momubix TexctoB manmonansHeix cranmaprop (IOCT, CHull, PJI, PAC wu np.)
«Texaxcepr» (http://www.kodeks.ru);

- Hay4yHast sneKkTponnas oudimorexka eLIBRARY.RU (http://elibrary.ru);

- OBC «Yuupepcuterckas 6ubinorexa onnaitn (www.biblioclub.ru);

- ObC «ZNANIUM.COM)» (www.znanium.com);

- ObC «IOPAUT» (www.biblio-online.ru);

- Pedeparupnas HayKOMeTpudecKast BIIEKTPOHHAs Oaza  mamHBIX  «Scopus»
(http://www/scopus.com);

- baza nannpix «Knovely (http://www.knovel.com)

8. Mﬁ"[‘CpIIHHbHO—TCXIlI'I‘ICCK()C obecreyenue OAUCHMITIIMHDBI

CrenuamzupoBannsle  ayautopun  kxadenpel  «OMIuAT» (aB2509, aB2508) wu
Mmexkadenpanbras  sradoparopus  «CAIIP-TII»  ocuamens KOMITBIOTEPHEIM M IIPOEKITHOHHBIM
000py/I0BaHHMEM, COBPEMEHHBIM CHICLMATU3HPOBAHHBIM TPOrPAMMHBIM OGECTIEYEHHEM. JIaGopaTtopuu
kaenper  «OMJuAT»  (A-OMJI, as2102) ocHarieHs! IITAMIIOBOYHBIM, 3arOTOBUTENLHLIM U
HCHBITATENBHBIM 000y 10BaHHEM, Ja0OPATOPHOH M 3KCIEPUMEHTANBHON OCHACTKOM, KOHTPOIBHO-
H3MEPUTEIILHBIMM IIPHOOPAMH, CTEH/AMH M HAIBSUIHBIMHA [0COOHAME. VX TpHMEHEHHE [I03BOJAET
BECTH IIOJHOLECHHBIN y4eOHbBIM IpOIECC, MPOBOMUTL NPaKTHYECKHE 3AHSTHS, 4 TAKIKE 3aHIMATHCS C
yHacruem CTYACHTOB HCCIENOBAHMSIMU TEXHOIOIMYECKMX CBOMCTB (IITAMILYEMOCTh, CONPOTHBIICHHE
Aeopmary) METAIIOB, HCCICMOBAHIEM METOIOB 06PabOTKH AABICHUEM, OIIBITHO-KOHCTPYKTOPCKUMHU
paboTamu, npuBHBas  OOYUYAIOIMMCSl  HAaBBIKH  CAMOCTOSITENBHON — HAYYHO-HCCIIENO0BATENbCKOMN
ACATENPHOCIH M NPOQECCHOHANLHON  mesTensHOCTH.  JlaHHble O  MporpaMMHOM — oGecredeHuH,
nabopaTopHOM 000PYHOBAHKH TIpejcTaBiersl B crpaske MTO.

9. Me'rommecmw PEKOMEHIAMH JIJI CAMOCTOSITCILHOM pﬂGOTLI CTYHAECHTOB

CamocrosTenbpaast pa60'ra SIBJISICTCSI OJJHMM M3 BUJI0B )/"{€6H})IX 3aHSTHH. HCHB CaMOCTOSTEILHOHN
paﬁoTu — HPaKTH4YCCKOC YCBOCHHE CTyIeHTamMu BOIIPOCOB, CBsA3AHHBIX C MPOMBIIIIEHHBIMA
TCXHOJIOI'HMAMHY U HHHORBALIMSIMH.

A)’):LHTOpHaH CaMOCTOsATCIIbHAs pa601‘a O HMCLMIUIMHE BBIIIOIHSCTCSI Ha yH€6HI>IX 3aHATHAX 10
HCTIOCPEACTBEHHBIM PYKOBOJACTBOM IIPEITOIaBATENS U 110 €0 3aJaHUIO.

BHcay,HHTOpHaH CaMOCTOSTEIIbHAS 1)?16OT3 BBLITIOMHSICTC CTYACHTOM 10 3aJIaHHIO

3agauun caMoOCTOATENLHOI paboThl CTYaeHTA!

- PA3BUTHE HABBIKOB CAMOCTOSTENILHOM yaeOHON paboThl;

- OCBOCHHUE COAEPIKAHMS JINCLUITUIMHEI;

- YryOlleHUe CONEPIKAHMS M OCO3HAHNE OCHOBHBIX TOHATHI AMCLUIUTHHDL,

- HCIIOJIb30BaHKE Marepuasa, COOpaHHOTO U IMONYYEHHOTO B XOJIE CaMOCTOSTENbHBIX 3aHITHH
At 5QHEKTUBHOMN IOJI'OTOBKHU K 3a4€1y.

Buawr seayaurroproii camocrosiressHoil paborThl:

- CaMOCTOSATCIIbHOE U3YYEHUE OT/IEJIbHBIX TEM JUCLHIUIMHEL,

- HOATOTOBKA K JIEKLMOHHBIM 3aHSITHIM;

- BBIIIOJIHCHME JIOMANIHUX 3aJaHKH 110 3aKPEIUICHUIO TEM;

- BBIMTOJTHCHUE AOMAIIHUX 3a/[aHNH 110 PEIIEHUIO TUIIMUHBIX 3a/1a4 U YIIPaKHEHUI;

- COCTaBIeHHE U O(DOPMIEHHE JOKITAIOB 10 OTACILHBIM TEMAM MPOTPAMMBI;

HAYYHO-HCCIIEJOBATEIbLCKAas pa601‘a CTYICHTOB,

10



- Y4aCTHE B TEMATUYECKHUX JUCKYCCHUSIX, OJIUMITHATAX.

JUist BBIONHEHUS 1060r0 BN CAMOCTOSTENBHOIN paboThl HEOOXOMUMO TPOMTH CIeAyIONIHe
3Tarbl:

- OIIPEEIICHHE LIEJIU CAMOCTOSTETLHON paboThI;

- KOHKpeTU3aLMs [I03HABATEILHOMN 3a1auH;

- CaMOOIICHKA FOTOBHOCTH K CAMOCTOSITENIBHOM padoTe;

- BEIOOp a/IeKBATHOIO Cr1oco0a AeHCTBUS, BEAYIIEr0 K PELIEHHUIO 3a/1a4H;

- IJIaHKPOBaHKE PadOTEI (CAMOCTOSTENBHOM FIIH C TOMOIIBIO IIPETIOAABATENIST) Hal 38 JaHHeEM;

"OCYIISCIBICHME B MPOLECCE  BBINOJNHEHMS CAMOCTOSITENHHOH  paBoThI CaMOKOHTPOJISI
(TTPOMEIKYTOIHOTO U KOHEYHOI0) PE3yIbTaTOB PaGOTH 1 KOPPEKTUPOBKA BBEIIIOTHEHHUS paboThL;

- pedriekcus;

- Ipe3eHTalus padoTEL.

10. Meroauueckue pexoveHaaumu AJIs NpPenogaBaTests

Teoperuyeckoe m3yuenune OCHOBHBIX BOIPOCOB PasIeNioB MUCUMIUIMHBL JOJIKHO 3aBEPUIATHCS
NPaKTHYECKHM 3aHSTHEM.

Jltst axrususainye yueGHOro npouecca mpu U3YUCHHUH JIMCUHUIITAHEL 5Q(EKTHBHO pUMEHEHHE
PE3EHTALMNI 10 PA3STHYHBIM TEMaM JEKLMHA U TPAKTHIECKUX 3AHITUH,

Jlnst nposesieH st 3aHATHIT IO TUCLIUTTIIHEE HCIIOJB3YIOTCS CPEACTBA OO YUEHHS:

- y4eOHUKH U yueGHBIE 10CO0US, HHYOPMALMOHHBIE pecypcee! MHTepHETE;

- CIPABOYHEBIC MATCPHAIILI B HOPMATUBHO-TEXHUYECKAs TOKYMEHTALMS,

- paspaboTaHHbBIE IPEICHTALIMH 10 PA3TMYHBIM pasieam Kypca;

- BUACOMATCPHAIIBI ULl 3AKPEIICHES [IOJTy9EHHON Ha TeKIMIX HHQOPMAIUH;

- HCHOJIL3OBAHME B JICKIMSX MH(QOPMALMM U3 JKypHAJOB: TEXHONOrHs MeTamioB;, BecTHux
MallHHOCTpOoeHHs; Haykoevkue Texuonoruu; 3aroroBurenbaoe [IPOU3BO/JICTRO.

HPUJIOXKEHUS K PAGOYEN ITPOT'PAMME
- CTpyKTypa U COlep:KaHue TUCLUIIMHEI (Ipunoskenne 1);
- AHHOTaUMs padoyed TPOrPAMMBI AHCIUITIHHEI (Ipunosxenue 2);
- Qonn ouenounsix cpencts (punoxkenue 3).

11
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Ipunoxenue 2 k
pabodei mporpamme

Annoranus pabodei n1porpaMmbl yueGHOM AHCHHIINHbBI
«Texnosornueckuit mHKUHUPHHT npoueccos OMJI ¢ IPUMEHEHUEM
CAE-cucrem»

110 HanpaieHuIo noaArotosku 15.03.01 "Mamunocrpoenue"

Hpopuan "Mamuuel 1 Texnonorun 06padorku MaTEepPHAJIOB aBJaeHueM"
(ouHoe, 2021 )

1. [lesn ocBOEHUS U CHUTITHHEL,

Heasimu ocBoeHns TucHMmmMHbl «TexHooruyecKmii HHKHHHPUHT 1rpoueccos OMII ¢
INpHMEHEHHECM CAE-CHCTCM » SABJISIFOTCS .

= [IOZIrOTOBKA  CTYNCHTA K JEATENLHOCTH B COOTBETCTBUU ¢ KBATH(GHKALMOHHON
XapaKTepUCTHKON IO HAIIPaBIIEHHUIO;

- (hopmMupoBaHKe OOIIECHHKCHEPHBIX 3HAHMH 1 yMEHUH 110 JIaHHOMY HaIlpaBIICHHUIO;

- M3YICHME OCHOBHBIX MaTEMAaTHHYECKUX METOOB IIPHMEHSIOIKXCS IIPH MOZEIUPOBAHUN
npoieccos OM/I;

- HIOJIYHCHHE HABLIKOB [0 [10CTAHOBKE 3a1a4H I MOAENMpPOBaHus mpoueccoB OMJ] u
AHAIN3Y PE3YIBLTATOB MOJCIIMPOBAH S

Crieztyer OTMETHTB, 4T0 usydeHue Kypea « TexHONOrHuecKHi WH)KAHUPUHT mporieccoB OM]T ¢
npuvenenneM CAE-cuctem» cnocoGeTsyeT pacliupeHuio HayqHoro Kpyro3opa u JaeT TOT MUHHMYM
(yHAAMEHTATBHBIX 3HAHMH, HA 6ase KOTOPBIX chopMEpyeTCs IpeNCTaBlIeHHe O MATEMATHYECKHX
MOZGJBIX TEUCHUS MaTCPHAIOB M UX MPUMEHEHUH [1pU MoaemupoBatuy B CAE mporpammax.

2. Mecro quenunuminet B erpykrype OOIT OaxkamaBpuara

Hucuumnnna «Texnonoruueckuii MHZKUMHHPUHT npoueccoB OMJI ¢ npumenenunem CAE-
CHCTEMY  OTHOCHTCS K BapuatuBHOH vaciu (b 1.2) broxa 1 «/lgcunruinms (MOIym¥)» M BXOIUT B
OCHOBHYIO 00pa30BaTeNbHYIO [IPOrpPaMMy IMOArOTOBKH OaxanaBpa IT0 HAIPABIEHWIO MOATOTOBKH
15.03.01 "Mawmunocrpoenue", npodmwis "MaliuHbl M TEXHOIOIME 00paboTKy Marepuanos
AaBJeHueM" 09HOH QOpMBI 00ydeHuUsI.

Hucunmna «Texnotornueckuii mmKnuupunr npoueccos OM/I ¢ npuvenennem CAE-
CHCTEM»  B3aUMOCBS3AHA  JIOTMYECKM M CONEPIKATENBHO-METOAMYECKH  CO  CIIEAYIOLIHMH
aucnuriinamu OOIT:

B baszosou vacmu Oaora (51.1):

- Brrciuas matemaruxa;

- PusiKa B IPOM3BOICTBEHHBIX M TEXHONOTHYECKUX [IPOLIECCAX;

- OCHOBBI MaTEMATHYECKOTO MOIENTHPOBAHHS B MAalIMHOCTPOCHHUH;

- OCHOBBI TEXHOTOIHE MALIHHOCTPOCHHUSL.

B sapuamusnou vacmu 6aoxa (51.2):

- Ocnoser mporieccos OMJT;

B oucyunaunax no ewidopy (b1.3):

- Teopust 00paboTKu METAIOB JaBIIEHUEM

- Teopust u TeXHOIOT s IMCTOBOM MITAMIIOBKH

-Teopust u TexHoNOrM ropsueil 0GLEMHOM 11TaMIIOBKH.
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3. TpeGoBanust K pesyabTaATAM 0CBOCHISI IHCHUMITTHHBI

B pesynprare usydenus qUCHMINIMEEL CTYIEHTHI JOMKHDI:

3HaTh:

® TCOPCTHHECKHE  OCHOBBI  YMCJICHHBIX ~ METONOB  DELICHUS  KpPaeBbIX  3ajad
TCIUIONPOBOAHOCTH W IUIACTHYHOCTH: METOZL KOHEYHBIX Pa3’HOCTEH M MEeTON KOHEYHBIX JJIEMEHTOB;
HpaBiia MOCTAHOBKH 3anad JUld Moxenuposanus mpoueccos OMJ] B mporpavmax QForm w/wmu
Abaqus;

Ymers:

° MOACIMpOBalh  TexHojornueckue omepauun OMJ] B mporpammax QForm  w/vim
Abaqus, aHaTM3MPOBATH PE3YIBTATE PACUETOB, OITUMU3UPOBATE ¥ pa3padaThIBaTh TexHosoruy OM]]
¢ ucronszoBanuem cospemeHHoro CAITP;

Baaners:

HABBIKAMH PAOOTEL ¢ OCHOBHBIMH MOZyJsaME Tiporpamy QForm m/wmm Abaqus, HaBeIkamu
paboThl U co3nanus 6a3 NAHHBIX MATEPHAIOB, HABBIKAME KOPPEKTHOH ITOCTAHOBKY 3a1a4 YUCIICHHOTO
MOJEIUPOBAHHSI.

1. O06bemM ANCHHNTHEDBI H BHIBI y4ueOHOoH paboTsl
Buj yae6noii paGornl Beero uacosn 5/6/7 cemecTp
Obmas rpyroeMkocTs 288 (83.e.) 72
Aynuropusle 3ausitus (Beero) 144 36
B Tom uncae
Jlekinu 36 18/0/18
Ipakruaeckue 3ansarus 18 0/18/0
Jlaboparopubie 3ansrus 80 18/36/36
Camvocrositesbuas pabora 144 36/54/36
Kypcosasi paGora HET HET
Kypcosoii npoexr HeT HET
| Bua npomesxyroanoii arrecranun 3ayet, DK3amen 3auer/3a4er/aK3aMen

CocraBurens nporpaMmsr:
K.T.H., TOUeHT Kapenpnl «O6paboTka MaTepHanos
J&aBJICHUEM H aJJAUTUBHBIE TEXHOJIOTHUH M.A. Iletpos
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[punoxenue 3 &
padoueil nporpamme

MUHHWCTEPCTBO HAYKH U BBICLLIEIO OBPA3OBAHUS POCCUICKON OENEPALIMN

DEJIEPAJILHOE TOCY AAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE VY PEVKIIEHHME BBICILIEIO OBPA30BAHMS

«MOCKOBCKUW HOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKUH MOJINTEX)

Harnpasnenune noarorosku: 15.03.01 "MarmuHocTpoenue"
OII (mpoduuts): "MalinHsl 4 TeXHONOrMH 06paGoTKy MaTepuaoB NaBiaeHHeM"
Dopwma oOyuenust: ounas (mabop 20 )

BHI[ HpO(I)GCCHOHEUlBHOfI ACATECIILHOCTH . IPOU3BOJIC [BCHHO-TCXHOJIOTHYECKAas, Hay4dHO-
HCCJICIOBATEILCKAS], HpOﬁKl'I{O-KOHCprKTOpCKBH

Kadenpa: «O6padorka Matepuaion JaBIeHIEM U aI U THBHBIE TEXHOTOIMMY

POHA OUEHOYHBIX CPEACTB 1O JTUCUHUIJINHE

«Texnonornueckuit uwkuuupunr nponeccos OMJT ¢ IIPUMEHEHUEM
CAE-cucrem»

Cocran: 1. IlacriopT ponga oLeHOYHBIX Cpe/ICTB
2. Onncanne OLEHOYHBIX CPEJICTB!

2.1. Ilpumep OmiteTa IUIs IpOBeEHUS 3a4eTa
2.2. TlpuMepHsIi Tepedets BOTPOCOB IS [IPOBEICHHUS 3a4eTa, IK3aMeHa
2.3 Tewmpl tabopatopHeIX paGoT

CocraBurenp:

IIerpos MLA.

Mocksa, 2021 ron
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Ipunoxenue 4 k
paboyeit mporpamme

[Nepeuens OllEHOYHBIX CPEACTB MO AUCIHIINHE
«Texnonoruueckuit nmxunnpunr npoueccos OMJI ¢ npumenenuem CAE-cucrem»

Haumenopanwue , Ipencrasnenue
No OLIEHOYHOTO Kpatkast xapakiepuciuka oLeHOYHOr0 OLEHOYHOrO CPE/ICTRA B
0C cpelcTna CRGICTRa ®O0C
Jmanor npenomasaresst co CTyAEHTOM, LENb
o w  |KOTOpPOro — cucTreMaTH3auusi ¥ yTouHeHue| KOMIUIEKT OUIETOB It
| yLlH(iI/HO(;IIp °¢ lumeommxcs y CIyIeHTa 3HaHWH, NPOBEPKA| 9K3aMeHa ¥ KOHTPOILHBIX
ero HHJUBHIYaTIbHBIX BO3MOJKHOCTEH BOIIPOCOB
YCBOGHHUS MaTepuaa
CpencrBo IIPOBEPKHM YMEHUH NpPUMEHSTDH
JlabopatopHble | IIOTy4YEHHBIE 3HAHUS 10 3apaHee
2 paloThI ONPENENCHHON MeTo/uKe Juis  pewenus | Temsl 1abopaTopHBIX paboT
(JL.P) 3ajiad WM 3afaHuil o MO0 MK
JUCLMIUIMHE B [[EJIOM

Onucanune OlICHOYHBIX CPEACTB

2.1. [Ipumep OnJiera Jijig nposeaeHus 3aqéra

MHUHWUCTEPCTBO HAYKH M BbICLLEIO OBPA3OBAHMSI POCCUHACKOM ®ELEPALIMU
®ENEPAJIbLHOE FOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXKIEHHUE
BBICLLIEI'O OBPA3OBAHUA
«MOCKOBCKHUH NOJUTEXHUYECKUNA YHUBEPCUTET»
(MOCKOBCKHUH HOJAT

e e S

g

DaryapreT Matunocrpoens, kadenpa «OMIuAT»

Hucuunnuna «Texuonornsecknit nrxuuupunr npoueccos OMJI ¢ npumenctnem CAE-cuctem»
ObpazosatensHas niporpamma 15.03.01 Mawuwnoctpoenne, OIT «MuTOM »

Kypc 4, cemecip 7

BHMJIET juist nposenenns 3auera Ne3

1. Monenu matrepuanos B CAE nporpammax.
2. Mincrpymentapuit Abaqus IUis aHaK3a HAIPSZKEHHOTO COCTOSTHUSL.

YTBEPAUICHO HA 3aCCAaHnH Ka(epsl « » 2021 1. nporokon Ne_

3ar. xadeapoii MLA Teipos/

Buner nuist mposenenus sK3aMeHa - CPeACTBO IPOBEPKH 3HAHUH, YMEHNH, HABBIKOB, BKIIFOYAET B
ceds 2 Bompoca. COOTBEICTBYIOMIMX M3YYaeMbIM pasjieflaM JIUCLHILTAHBL «TexXHOoJorngecKuit
HHKHHHPHHT  nipouecco OMJL ¢ npumenennem CAE-cucrem». Kaxgoe 3amanue 6Guiera



OUCHUBACTCSA OTAe/bHO. OOIel OoneHKOH sBIsieTes CPCIHEe 3HAYCHHE, OKPYIJIEHHOE IO MENOro
3HAYEHHUS.

Ipoueaypa npumenenus: Cryuaiinas BeiGopka uz 30 OWJIETOB, BpeMs Ha IIOATOTOBKY 10 30
MHH. Y CTHBIH OTBET.

2.2. IlpumepHublii IICPEYCHL BOIIPOCOB /TSI IPOBEAEHHUS YK3aMena

Kon

Bonpocer k 3auery

KOMIETeHIUH
[Iporpaxvsr CAE B OM]] (0630p) ‘J IIK 2
Monenu maTepanos o ['yxy, Herotony, bunramy. J IIK 2
[Tpocroe (mneansnoe mosenenne MaTepuana) u CJI0XKHOE: IPHYMHBI HEHCAIbHOT0 IIK 2
OBEACHUS NE()OPMUPYEMON CPEJIEL.
MKD ocrosHbIe 010K HIS IIK 2 T
| Kpaenas 3ayaua. IIK 2
h-IOCTaHOBKa KDAeBOH 3a/1a4H B [IEPEMEIICHUSIX. IIK 2
[TocTanosxka kpaeroit 3amauu B CKOPOCTSX. IIK 2
MeTon KOHEUHEIX pasHoCTEi. IIK 2
Ceroynas IMCKPeTU3aLus PACYETHONR 061aCTH. K 2
Koneuno-passocras ammpoxcumarms IPOKU3BOJTHEIX. IIK 2

Harpsikenie nipu ogHoponuoii Jedopmaluu. IIK 2

Iocranoska 3amgaun MOJICTUPOBAHUS B IIPOIPAMMHBIX KOMITJIEKCAX QForm w/wnm IIK 2

| Abaqus.

| basel nanusix Matepuanos, cmazox u oGopynoBanus. T K 2 *‘
[lonroronxa reomerpuu s MOJEJIMPOBAHHUSI. IIK 2
Cosnianme KOHEUHO-3IEMEHTHOMH CeTKH, IIK 2

Funotesa "Emnoit kpipoi". IIK 2
lIponopuuonansuocts HAIPSKCHUN U BBI3LIBAIOMIUX UX Jedopmanuii; IIK 2
HANpPSOKEHUH M BBI3LIBAIOLIMX HX CKOPOCTE Jedopmaruii.

DeromeHoIOrHYECK e MOIeTH YAHTBIBAIOWINE YIPOUYHEHHE U Pa3yTPOYHEHHE IIK 2
3aBUCHMOCTh HATIPSKEHUI OT TEeMIIEPATYPBI. IIK 2
[loctanopka 3amgaun s MOICJIMPOBAHUSA TEXHOJIOIMYECKHX IIPOLECCOB 0O0bEMHOMN IIK 2
LITaMITOBKH B niporpamme QForm.

[Toctanoska sanaun s MOICIMPOBAHUS TEXHOJIOTHYECKUX MTPOLECCOB 0OBEMHOM IIK 2
ILITaMIIOBKH B niporpamme Abaqus.

Monemposanue nporeccos H30TEPMHYECKON MITAMIIOBKH. K 2
Iloctanoska 3amaun s MOICIMPOBAHUS TEXHOJIOTHUECKHX MPOIECCOB JIHCTOBON IIK 2

LIOTAMIIOBKH B IITaMIIax B HIporpamme AbﬁqUS
[ ~
Amnanns DPE3YJILTATOB MOJCITHPOBAHUS B IIPOrpaMMHBIX KOMITJIEKCAX Q}* orm u/uiau

Abaqus.
| [loctpoenue rpaduxa cusipl Jedopmaruy. K 2
[lone cxopocteit — Qpusiueckuii CMBICJI, LIEJIb BLIBOIA. 1K 2

Temneparyproe nose — menns Bozoa. IIK 2
Pacripenesienve nanpsskennil 1 HAKOILIEHHOM AeQopMaliny — [eJIb BBIBOA IIK 2
Brmsnie temneparypst mrrammosxn TCXHOJIOIMYECKOH CMA3KH Ha XapakTep IIK 2

| _[CHCHMS MaTepralia ¥ cuily JieopMaLn.
| Kourakrubie HAlPS/KESHHM, IK 2
Tpaccupyembie ToukH — crioco6m! BBIBOJIA, LIEJIb BRIBOJIA. IIK 2
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2.3. Temp1 naGoparophbix pabot

T Kon
Tempr
KOMIIeTEHIHH
JlaGopatopurie paGoTh Mo MocTaHOBKE 33149 IPOCTEUINNX 3aKa4 IIACTUYECKOTO K 2
JAeQOPMUPOBAHUSL.
JlaGopatopusie paboror o MOICIIMPOBAHUIO TEIUIOBBIX IIPOLECCOB, IIK 2
ulacﬁopm‘opmﬂe paboThI 10 MOJIEIUPOBAHMIO 38149 00 LEMHOI LITaMIIOBKH. IIK 2
| JlaGoparopusre paGoTsI o MOZENIMPOBAHHIO 33144 JINCTOBOH [ITAMIIOBKH, ITK 2
JlaGoparopusre paGoTsi mo BBIBOJLY Pe3yJIbTATOB, €0 aHaU3y U IKCIIOPTY B APYIHUe K 2
Gopmatsl. J




