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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2025 - 2026
y4eOHOM oy Ha 3aceaHuu Kadeapsl MalIMHBI U TEXHOJOTHH 00paOb0TKH JaBICHUEM U

[Iporokosn ot 20 . Ne
3aB. kadenpoii C.N. Ilnatos

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kageapsl MalIMHBI U TEXHOJIOTHH 00paOb0TKH aBICHHEM U

[Iporokom ot 20 . Ne
3aB. kadenpoit C.J. I1naToB

Pabouas mporpamma nepecMoTpeHa, 00CcyxkieHa u oo0pena uist peanu3aruu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MamnHbl U TEXHOJIOTHH 00pabOTKHU JaBICHUEM U

[IpoTokomor 20 r. Ne
3aB. kadenpoit C.J. IInatoB

Pabouas mporpamma nepecMoTpeHa, 00CykJieHa U o1o0peHa Juts peanm3anwu B 2028 - 2029
y4eOHOM ro/1y Ha 3aceqaHuu Kadeapbl MammHbl U TEXHOJOTHH 00pabOTKHU JaBICHUEM U

[IpoTtokonm oT 20 1. No
3aB. kadenpoit C.J. ITnatoB

Paboyas mporpamma nepecMoTpeHa, 00CykaeHa 1 oo0penHa s peanuzaimu B 2029 - 2030
y4eOHOM ro/1y Ha 3aceqaHuu Kadeapbl MammHbl U TEXHOJOTHH 00pabOTKHU JaBICHUEM U

[Ipotokom ot 20 r. Ne
3aB. xadenpoit C.M. I1natoB




1 Lean ocBoOeHMs TUCHUTIIUNHBI (MOAYJIs1)

Henssmu  ocBoeHuss JuCHMILIMHBL (Moaynsi) «3D  MopaenupoBaHue»  SIBISIFOTCS:
pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KadeCTB, a Takke (OPMHUPOBAHUE OOIIEKYIbTYPHBIX U
npodecCHOHANBHBIX KOMIETeHIIUA B cooTBercTBUU C TpeboBanusmu PIOC BO mo
HaIPaBJICHUIO Mamnnoctpoenre. CTyleHT JAODKEH NOJYYUTb 3HAHUE M HABBIKU
NPUMEHEHHs] TJIABHBIX HAYYHBIX METOJIOB  HCCIIEOBAHUS TEXHUYECKUX OOBEKTOB:
MaTeMaTHYeCKOr0  MOJICIMPOBAaHUS €  HCHOJb30BAHUEM COBPEMEHHBIX IPOrPaMMHBIX
MPOJIYKTOB, IMOJIyYUTh THPEJCTABIEHUE O CUCTEMATHYECKOW NPUPOJIE TEXHUYECKHUX
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEW; H3Y4YUThb YCIOBHUS MOJOOMS IpU MOJEIUPOBAHUH,
METO/1bl HHTEPIPETAI[UH PE3YJIbTAaTOB HCCIEA0BaHUM.

2 MecTo AuCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctunnuna 3D MonenupoBaHHe BXOJUT B 4YacTh y4eOHOTO IutaHa (popmMupyemytro
Y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHNUH 00pa30BaTeIbHON TPOTPaMMBI.

Jnst  w3ydeHWsT  JUCHUIUIMHBI ~ HEOOXOMWMBbI  3HaHUS  (YMEHHWs,  BJIAJCHHS),
chopMUPOBaHHBIC B PE3YJIHTATE U3yUEHUS TUCIUILTNH/ IPAKTUK:

Nudopmaruka

MaremaTuka

3Hanus (yMEHHSs, BIAJCHUS), TOJYYCHHBIE TPU HW3YYCHUH JaHHOW JUCITUTUTHHBI
OyIyT HEOOXOIUMBI JIJTsI U3YyUCHUS JUCITUTUTNH/TIPAKTHK:

[TpousBoicTBEHHAS — IPEAAUTIIIOMHAS TTPAKTHKA

[ToaroroBka K caaue u caada rocyJapCTBEHHOTO YK3aMeHa

[TogroroBka Kk mporeAype 3alMThl W 3allUTa BBITYCKHOW KBaTH(UKAIIMOHHON
paboThI

3 Komnerennun ody4yaromierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIJIMHBI (MOYJIs1) M IVIAHMPYeMble Pe3yJbTAaThl 00yUYeHust

B pesymprate OCBOGHHS AWCIMIUIMHBI  (MOIYJIs) «3D  mopenupoBaHUE»
oOyuarouuiics 10KeH 001aiaTh CIEAYIOIUMU KOMIETECHITUSIMHU:

KOI[ HHAWKATOopa I/IH,Z[I/IKaTOp JOCTHIXKCHUS KOMIICTCHII N

I[IK-2 CrmocobeH mpoBOAWTH DKCIEPTHU3Y  KOHCTPYKTOPCKOM W MPOU3BOACTBEHHO-
TEXHOJIOTUYECKOW  JOKYMEHTAallMM Ha  COOTBETCTBHME  TEXHUYECKMM  33JaHUAM U
HOPMAaTUBHBIM JIOKYMEHTaM

IK-2.1 AHanM3UpyeT TeXHUYECKHE TPEOOBAaHMS, MPEABABISAEMbIE K TEXHOJIOTHH
MPOU3BOJICTBA CBAPHBIX KOHCTPYKUMH (M3OENUN, MPOIYKIHMH) ITHOO0H
CJIOKHOCTHU

[1K-2.2 Onpenenser  3KOHOMHYECKYIO 3¢ dEeKTUBHOCTh MPOEKTUPYEMBIX
TEXHOJIOTUYECKUX TPOIIECCOB HM3TOTOBJICHUS CBAapHBIX KOHCTPYKIIUN
(n3enuit, mpoayKIuu) J1t000# CI0KHOCTU




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)

OOmiasi TpyI0EeMKOCTh JUCHUIUIMHBI COCTABIISIET 2

YHUCIIC:

— KOHTaKTHast paboTa — 8,4 akaJl. 4acoB:

— ayIMTOpHAas — 8 akaJl. 4acoB.;
— BHeayautopHas — 0,4 akaj. 4acos;
— caMocCTosITeNIbHAs paboTa — 59,7 akaj. 4yacos;
— B popMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. Jac;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yac
dopma arTecTanuu - 3a4eT

3aYETHBIX CIWHUI[ 72 akKaj. 4JacoB, B TOM

Camo
AynuTopHast
CTOSIT
KOHTaKTHas paborta JR- dopma TeKyIIero
Pasnen/ Tema Ky (B akaz. yacax) as Bun § KOHTPOJIA Kox
CaMOCTOSITENIBHON |  yCIIeBaEMOCTH U
JIMCIATUTAHBI pc pabo . | xommereHmu
a paboTb! HPOMENKYTOUHON
Tlex mab. | MpakT. aTTecTaluu
| zam san. | CTYA
CHTa
1.
1.1 Bsenenue. Llenu wu Nzydenue
3aJaunl MOZEJIUPOBAHUS MatepHanos TIK-2.1, TTK-
IIPOIIECCOB CBapKH c| 4 1 1 JIEKIUH 1 Pedepar 29
HCIIOJIb30BaHUEM oopmiieHue '
IIPOrpaMMHBIX IPOAYKTOB. pedepara.
Wroro no pazaeny 1 1
2.
2.1 IIporpammusie Msyuenue
TIPOAYKTHI JUTSE MaTepHasion [IK-2.1, T1K-
4 1 2 1 JIEKLUIA U Pedepar s
MOJICIIMPOBAHUSI CBAPOYHBIX 2.2
1IpOLLeccoB oopmiieHue
pedepara.
Hroro no pazaeny 1 2 1
3.
3.1 Ocobennoctu 3 d Nzyuenue
MOJICTIPOBAHHS  MIPOLECCOB | 4 2 127 MaTeprajoB KonTponbnas [IK-2.1, TIK-
CBAapKH C HCIOJIb30BAaHUEM ' JICKIUHN U pabora 2.2
MPOTPaMMHBIX MPOTYKTOB. BeimonHenue KP.
Hroro no pazaeny 2 12,7
4.
4.1 XapakTepucTuka Nzydyenne
pemennii ot ESI  Group, 4 2 45 MaTeprajoB Kontponbnas [K-2.1, TIK-
MSC Marc u Ip. JIEKIUN U pabora 2.2
pa3paboTYHKOB. BeimonHenue KP.
Hroro no paszpeny 2 45
5.
5.1 3auer 4 HK'zz' 12’ TK-

Uroro no pazneny




Wroro 3a cemectp

59,7

3a4eT

Hroro no JUCIHUILINHE

59,7

3a4€T




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpaguuuoHHble 0Opa3oBaTENbHbIE TEXHOJOTUU OPUEHTHUPYIOTCS Ha OpPraHU3aLUIo
00pa30BaTeNLHOTO  TPOLIECCa, MPEANOJIATAONIYI0 MPSAMYI0  TPAHCISIUIO 3HAHWUH  OT
mpernojaBateNis K CTYAGHTY  (IPEMMYIIECTBEHHO HAa  OCHOBE  OOBSICHUTEIHHO-
WUIIOCTPaTUBHBIX METOJ0B OOyueHus). YdeOHas IEsATeNbHOCTb CTyJIEHTa HOCUT B TaKHUX
YCIIOBUSX, KaK IPaBUJIO, PEIPOAYKTUBHBIN XapakrTep.

®opMbl yUeOHBIX 3aHATHI C UCTIOIb30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHIA:

WudopmanmionHass JeKOUs — [OCIEA0BAaTeNIbHOE HW3JI0OKEHHE MaTepuaia B
JUCLMIUIMHAPHOM JIOTHMKE, OCYLIECTBIIIEMOE IMPEUMYIIECTBEHHO BEpOAJIbHBIMU CpEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

Cemunap — Oecega mpenojaBaTelisi U CTYIEGHTOB, OOCYXIEHHE 3apaHee
MOATOTOBJICHHBIX COOOILIEHUI MO KaXJIOMY BOIIPOCY IIaHA 3aHATHUS C €IWHBIM Ui BCEX
MepEeYHEM PEKOMEHIYEMOM 00s3aTEIHFHON U JOTIOTHUTEIHLHOU TUTEPATYPHI.

[IpakTueckoe 3aHsTHE, TOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHHIl M HaBBIKOB
0 MPEJI0KEHHOMY aJITOPUTMY.

JlabopaTopHast pabota — opraHuzamus y4eOHOW paboOThl C  peaJbHBIMHU
MaTepUaJbHBIMU UM HHPOPMAIMOHHBIMM OOBEKTaMH, OJKCIEpUMEHTalbHas pabora ¢
aHAJIOTOBBIMH MOJIENISIMU PeaJIbHBIX OOBEKTOB.

2. Texnonoruu npodaeMHOT0 00y4YeHHs — OpraHu3alus o0pa3oBaTEIBHOTO Ipolecca,
KOTOpasi MpeArnojaraeT IOCTAaHOBKY MPOOJEMHBIX BOMPOCOB, CO3JaHHE  Y4eOHBIX
MpOoOJEeMHBIX CUTyalUUH Ui CTUMYJIUPOBAHMS aKTUBHOW MO3HABATENbHON JAEATEIbHOCTU
CTYIECHTOB.

®opMbl yueOHBIX 3aHIATHH C UCIOJIB30BAHUEM TEXHOJIOTUN TPOOIEMHOTO 00Y4EHHUS:

[IpakTnueckoe 3anHsTHE B (OpME MpakTHKymMa — OpraHu3anus ydeOHOH paboThHI,
HarpaBJieHHas Ha pEIICHUE KOMIUIEKCHOW ydeOHO-TI03HaBAaTEeNbHON 3amaud, TpeOyromei ot
CTYZCHTa MPUMEHEHHS KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

[IpakTueckoe 3aHATHE Ha OCHOBE Kelc-Merona — OOydeHHe B KOHTEKCTE
MOJIETUPYEMOI CUTYyalluH, BOCIIPOU3BOISIEH peabHbIe YCJIOBUS Hay4HOM,
MPOU3BOJCTBEHHOM, 00II1eCTBEHHOH NEeITENLHOCTH. OO6yuaromuecs HOJKHEI

MpOaHAIM3UPOBATh CHUTYallUI0, pa300paTbCs B CYTH MNPOOJIEM, NPEIIOKUTH BO3MOXKHBIC
pereHuss ¥ BbIOpaTh Jydmiee W3 HUX. Keichl 0asupyroTcss Ha peaqbHOM (HaKTHYECKOM
MaTepuase WIH Ke TPUOINKEHBI K PEAIbHON CUTYyaIlHH.

4. VIHTEepaKTHBHBIC TEXHOJOTHMM — OpraHu3aius o0pa30BaTeILHOTO Ipollecca,
koropass  @Dopmbl  y4eOHBIX  3aHATHH C  HCIOJB30BAHMEM  CHEIUATU3UPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJOTHM:

Jlexuusi «0OpaTHOM CBS3W» — JICKIIUS—TIPOBOKAIUA (M3JI0KEHUE MaTepuaja ¢ 3apaHee
3a-TUIAHUPOBAHHBIMHU omurodKamn), JIeKIHs-Oecena, JeKIUS-AUCKYCCHS, JIEKIIHS-
peccKOH(epeHIIHs.

CeMuHap-IuCKycCcHsl — KOJUIGKTUBHOE OOCYXKJEHHE Kakoro-iu0o CIIOPHOTO BOIPOCaA,
npoOieMbl, BBISIBJICHHE MHEHUN B Tpymne (MEXIPYNIOBOW TUANIOT, TUCKYCCHUS KakK CIOp-
JTAAJIOT).

5.  HMuadopManMOHHO-KOMMYHHKAIIMOHHBIE  00pa3oBaTelbHBIE  TEXHOJIOTHUH  —
OpraHu3aIus 00pa3oBaTEIBHOTO mpoiliecca, OCHOBaHHas Ha MPUMEHEHUU
CHEIHMATM3UPOBAHHBIX ~ MPOTPAMMHBIX Cpell M  TEXHHYECKMX CpelICTB  paboThl ¢
uHpopManuen.

@opMbl y4eOHBIX 3aHSATUH C HCMOIH30BAaHUEM WH(GOPMAIMOHHO-KOMMYHHKAIITHOHHBIX
TEXHOJIOTUH:

Jlexiusi-Bu3yanu3anus — HU3JI0XKEHUE COJIEp>KaHUsl COMPOBOXKIACTCS Mpe3eHTaImen
(me-MoHCTparel y4eOHBIX MaTepUaloB, TMPEICTABICHHBIX B Pa3IUYHBIX 3HAKOBBIX
CUCTEMaX, B T.4. MWJUTFOCTPATUBHBIX, TpadUUIECKHX, ayAHO- U BUICOMATEPHUATIOB).

[IpakTdeckoe 3ansTHe B popMe MPE3CHTALMU — MPEACTABICHUE PE3yIbTaTOB MPOEKT
-HO¥ WJIM UCCIACA0BATEIIbCKOMN JEATEIbHOCTH C HCIIOJIH30BaHUEM



CIIENUAIN3UPOBAHHBIX IPOTPAMMHBIX CPEL.
6 YueOHO-MeTOqMYECKOE OOecTIedeHHe CAaMOCTOATEIbHOM padoThl 00y4ar0 M XCs

[IpencraBieHo B mpuioxeHuu 1.

7 OuneHOYHbIE CPEACTBA IS NPOBEACHHUS MPOMEKYTOYHOM aTTecTallul
[IpencraBieHsl B IPUIIOKEHUU 2.

8 VYueOHo-MeTOAM4Yeckoe U HHPOPMALMOHHOE oOOeclevyeHHe TUCHUILIUHBI

a) OcHOBHas JMTEpaTypa:

1. Annoxuna, H. I1. Kommeiorepnas rpaduka. [Iporpamma KOMITAC-3D v20. 2D- u
3D-monenupoBanue : yaeOHO-Meroandeckoe nocodue / H. I1. Anpoxuna, T. B. BuxpoBa. —
Cankr-IlerepOypr : CIIGI'AY, 2023. — 80 c. — Tekcr : 31eKTpoHHbIN // JIaHb : 3J€KTPOHHO
-oubnmuoteunast cucrema. — URL: https://e.lanbook.com/book/406268 (mara oOparmieHus:
06.06.2025). — PesxkuM gocTyma: [jis aBTOPH3. MOJIb30BaTEIICH.

2. Asepkos, K. B. TpexmepHoe MoaenupoBanue jaeraneid mamuH B cucreMe «Kommac
-3D» : yueGHO-MeToanueckoe nocodue / K. B. ABepkoB. — Owmck : OMI'VIIC, 2023. — 44
c.— Tekcr: anexkTpoHHsli / Jlanp : snekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/419147 (mara oGpamenus: 06.06.2025). — Pexum gocryma: ams
aBTOPH3. NIOJIb30BATEIICH.

3. TopGynoB, H. A. AmmutuBHbie TexHosoruun u 3D-monemmpoBanme. Cucrema
ABTOMAaTHU3UPOBAHHOTO TMpOeKTUpoBaHus. JlabopaTopHbie pabOTHI : y4eOHO-METOAMYECKOE
nocobue / H. A. T'opOynos, P. M. Uynuuckuii. — Boponex : BI'TIY, 2024. — 120 c. —
ISBN 978-5-907621-97-8. — Texkcr : amektpoHHbIi // JlaHb : 3JI€KTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/454220 (mara oOpamenus: 06.06.2025). —
Pexxum noctyma: ajist aBTOpuU3. MOJIb30BATEIICH.

0) JlonmosiHuTeEAbHAS JIUTEpaTypa:

1. TaBpunoBa, M. B. MmurtanmonHoe mojenupoBanue : ydeOHoe mocobue / U. B.
I'aBpuiioBa ; MI'TVY. - Maraurtoropck : MI'TY, 2016. - 1 sanekrpon. onrt. muck (CD-ROM). -
3arn. ¢ tutyn skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1638
(mara oOpamenus: 16.06.2023). - MakpooObekT. - Tekct : 3yekTpoHHBIH. - CBeneHus
noctynHbl Takke Ha CD-ROM.

2. lTloxupaes, 1O. A. KommnbproTepHoe MOJCIUPOBAHUE U CO3JaHUE MPOEKTHO-
KOHCTPYKTOPCKOM JTIOKYMEHTaluu B MammHocTpoeHun cpencrBamu CAIIP. NuxeHepHas u
KoMmIiptoTepHas rpaduka B Autodesk Inventor, AutoCAD : yueGHoe mocobme. Y. 1 / 1O. A.
[Toxunaes, E. A. Csuctrynona, O. M. Bepewmeii ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1
anekTpoH. onr. guck (CD-ROM). - 3Barn. ¢ Turyn. o9kpanma. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (mara oOpalleHus:
06.09.2023). - MakpooObeKkT. - TekcT : 3MeKTpoHHbINA. - CBeIeHUs AOCTYIHBI Takke Ha CD-
ROM.

3. MopaenupoBaHue mpoueccoB (GpopMHpoBaHHUS OTKA30B METAJUTYPrHY€CKHX MAIUH :
yuebHoe mocobue [ans By3oB] / A. B. Anmynos, A. B. Aunynos, B. Il. Annynos, 0. C.
JIameBa ; MarHuTOropCckuil TOCYNAapCTBEHHBIM TEXHUYECKHH yHuBepcurer um. I. M.
Hocoga. - 2-e u3a. - Maruutoropck : MI'TY um. I'. W. HocoBa, 2022. - 1 CD-ROM. - 3armn. ¢
TUTYN. 3KkpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20262 (nata
oOpamenus: 28.06.2023). - [ISBN 978-5-9967-2573-1. - Makpooobekr. - Tekcr
ANIEKTPOHHBIN. - CBeieHHs AoCcTynHbI Takke Ha CD-ROM.

4. MurpanoBa, C. I'. Tennodusuka: Teopus u npaktuka : yuebHoe nocodue / C. I
MurpanoBa, O. A. Capanynos ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 snekrpon. onrt.
TMCK (CD-ROM). - 3arm. c TUTY. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/306 (nara oOpameHus:



30.08.2023). - MakpooObeKkT. - TekcT : 3meKkTpoHHbId. - CBeieHUsT AOCTYyIHBI Takke Ha CD-
ROM.

B) MeToanyecKue yKa3aHus:

1. Kyxra, FO. b. JlaGoparopubiii mpakTukym mno aucuuiuinHe "KommbioTepHoe
MOJEITUPOBAHNE TEXHOJIOTHUECKUX TporieccoB"” : maboparopubiit mpaktukyMm / 0. b. Kyxra ;
MI'TY. - Marauroropck : MI'TY, 2017. - 1 snexrpon. ont. muck (CD-ROM). - 3arm. ¢
tuTya. dkpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1654 (nmata
obpamenus: 17.08.2023). - MakpooObekT. - TeKcT : AMeKTpoHHBIA. - CBEICHUS JOCTYITHBI
takke Ha CD-ROM.

2. Edumoa WM. 0. JlaGoparopHeli mnpakTukyM 10 Kypcy "KommbroTepHoe
MozenupoBanue" : npaktukyMm / W. 10. E¢umosa ; MarHuToropckuii roc. TeXHU4ECKU yH-T
um. I'. Y. Hocosa. - Marautoropck : MI'TY um. I'. WM. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
tutyn. skpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3112 (nata
oopamenus: 18.07.2023). - MakpooObekT. - TekcT : anekTpoHHbIN. - CBeleHUs JOCTYIHBI
taxke Ha CD-ROM.

r) [Iporpammuoe odecnieuenne u UHTepHer-pecypcesbi:

IIporpammHoe odecrieyenune

HaunmenoBanue .
o Ne norosopa Cpox AeWCTBHS JTUIICH3UU
ACKOH Kommac
D16 1-261-17 ot 16.03.2017 06eccpovHO
APM WinMachine | 1 o5 15 o1 15.02.2012 SeccpouHo
2010
I'paduk-cTynmuo
Taiir cB00OTHO pacmpocTpansemoe [10 06eccpovHO
AnyLogic 71-895-14 ot 14.07.2014 GeccpoUHo
University
IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanwne kypca CchLIKa
. https://www.rsl.ru/ru/4readers
Poccuiickas ['ocynapcrBenHas 6udiaroreka. Karanoru
/catalogues/
denepanbHOE rOCyJIapCTBEHHOE OKOKETHOE
YUPEKICHUE «DenepanbHbIit urctutyt | URL: http://www1.fips.ru/
MPOMBIIICHHON COOCTBEHHOCTH)
HanmonansHas nHpopmanmonHo-ananmutudeckas | URL:
cuctema — Poccuiickuii HHIEKC Hay4HOTO nuTHpoBaHwus | https://elibrary.ru/project_risc.
(PUHII) asp

9 MarepuajJbHO-TeXHHYECKOE o0ecnevyeHne TUCUUIIMHBI (MOTYJIs1)

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG obecrneucHUe JUCIHUITINIMHBI BKIIFOYACT:



JlaGopatopus pe3ku u cBapku: [Iporpammupyemsie cranku (¢ YITY).

MainHbl yHUBEpCAJIbHBIE HCIIBITATEIbHBIE HAa PACTSDKEHUE, CXKATHE, CKpYyYMBaHUE.
MeputenbHblii HHCTPYMEHT.

[IpuGopsl anst W3MEpeHHsT TBEPAOCTH TO MeroaaM bpunemns u Poksemna.
MukpoTBepaoMep U3MEPEHUS TBEPAOCTH 10 Bukkepcy.

[Ieun Tepmuyeckue.

Muxkpockonst MUM-6, MUM-7.

MynbTUMeIMHHBIE CPEACTBA XPAHEHUS, TIepeladun | MPECTaBICHUS HHPOPMALIUU

KomnbrotepHsie kiacesl ¢ cootBeTcTByromum 110.

[Tmakatel Mo mepBUYHBIM TpeoOpazoBareisiM (;1adoparopust kad. MuTO/JuM)

Hatuuku (n1aboparopus kadp. MuTO{uM).

MynsTUMEIUIHHBIE CPEJICTBA XpaHEHUs, Mepeladd U MpeAcTaBiIeHHUs WH(QOpMalluy;
BUJICOTIPOEKTOP, PKPaH HACTEHHBIM, KOMIbIOTEP; TECTOBBIE 3aJaHUs JJIS TEKYLIEro KOHTPOJIS
yCIeBaeMOCTH

KoMmmuiekT mnedaTHbIX M JJEKTPOHHBIX BEPCHM METOJMYECKHX PEKOMEHAALMIM,
yueOHOe mocoOue, IUIakaThl MO TeMaM «ABTOMaTH3alUsl MPOU3BOJCTBEHHBIX IPOILIECCOB B
MaIlTUHOCTPOCHUI. OGopynoBanue TUTST 00paboTku pe3Koil. OO6pa3z1p
MalIMHOCTPOUTENIBHBIX MaTEPUATIOB U 00pa31bl U3 CIIeUaIbHBIX CTAIEH U CIIABOB

KoMmmnekt Meronumyeckux pekoMeHAalud, ydeOHoe mmocoOue, MiakaTbl MO TeMaM
«ABTOMaTHU3alMs CBAPOYHBIX MPOILIECCOB)»

1. Mamunbl yHUBepCcallbHbIE UCIIBITATEIbHBIE HA PAaCTSDKEHHE, CKaTHe, CKpYYHBaHHE.

2. MepuTenbHbII HHCTPYMEHT.

3. IIpubops! A1 U3MEpEeHHs TBEPAOCTH 10 MeTo1aM bpunernns u Poksena.

4. MukpoTBepaoOMep.

5. Ileun Tepmuyeckue.

Mukpockonst MUM-6, MUM-7.

Jlocka, MyTbTUMEAUNUHBINA POEKTOP, FIKPaH

[Tepconanpabie KOoMmbIOTEpHl ¢ maketoM MS Office u Bbixomom B MHTEpHET u C
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

Crennaxu, celi(pl 111 XpaHeHUs] yueOHOro o0opy10BaHUs

WHCcTpyMeHTHI A1 peMOHTa J1a00paTOPHOTr0 000PyI0BaHMS




[Ipunoxxenue 1

6. YueOHO-MeTOqHYEeCKOC00eCTIeYeHH eCAMOCTOATEILHOHPAOOTHIO0YYAIOI X CSI
Io oucyunnune «3D MoaeTupoBaHuey npedycmompena ayoumopHas u 6HeayOumopHast
camocmosimenvHas paboma 00y4aruuxcs.

CamocmosimenvHas paboma cmyoenmos npeonoideaem peulenue 3a0a, no020moesKy pegepamoas.

HpnMeprle 3aJaHusl JJd CAMOCTOATEC/ILHOT0 PEIICHUS:

AYyIUTOPHOE MPAKTHYECKOE 3aHATHE
AynurtopHas 3aga4ya:O3nakomnenne ¢ CAE makeramu

Crenath nocTaHoBKy 3agaun B CAEcucTeMe [Tt MOIEIH TEXHOIOTHYECKOro MPOIEcca U3rOTORICHHUS
... HCTIONB3YsI UepTeKU. BRIBECTH pe3yabTaThI.

Bosmoknoctr Komnac 3D 1o MoJeIupoBaHuIo TeMIIEpaTypHbIX AedopMaliuii.

Co31ath TBEPIOTEIBHYIO MOJIENIb CBAPHON KOHCTPYKIIUU M IPOM3BECTH TEIUIOBON pacuer. Mcmonp3ys
oubmmoreky APM FEM, st TBepaOTENBHBIX MOZETICH CBAPHBIX KOHCTPYKITAHN, C YIETOM 3aKPEIIICHUS
MIPOM3BECTH TEIJIOBOM pacyeT. [1o TeroBsIM 3/1eCh TOHMMAETCS - CTallHOHApHAS TEIUIONPOBOTHOCTS,
T.e. 0e3 y4uera OTBOJa | MOJIBOJIA Tellia K Termy. Ecii ske Bac MHTEpeCyIoT BOIIPOCH Harpena /
OXJIXKAEHUS, TO 3TO Y)Ke HEeCTallHOHAPHAS TEIJIONPOBOIHOCTD, KOTOPast MOXKET ObITh TOCYUTaHA TOIBKO
B Oonee crapmem npoaykre kommanamu HTL] "AIIM" - cucreme APM WinMachine (Tomnbko B
aymutopusx MI'TY na matHoM [10).

Pedepar.[loaroroBsre 0030p Ha TEMy COBpeMeHHbIe cBOOOIHBIE U TiponpueTapHbie CAEcucTeMbI
(mpuMepHBIE TEMBI):

CBoboaHble
BRL-CAD Magic
Electric OpenSCAD
freeCAD (A-S. Koh's) Open CASCADE Technology
FreeCAD (Juergen Riegel's) QCad
gEDA SALOME
KiCad SolveSpace
LibreCAD ZCad

IIponpueTapHbie

A9CAD Mineframe
Active-HDL nanoCAD
ADEM nanoCAD free
Altium Designer NX
ArchiCAD OrCAD
AutoCAD P-CAD



https://ru.wikipedia.org/wiki/Свободное_программное_обеспечение
https://ru.wikipedia.org/wiki/BRL-CAD
https://ru.wikipedia.org/wiki/Electric
https://ru.wikipedia.org/w/index.php?title=FreeCAD_(A-S._Koh%27s)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/FreeCAD_(Juergen_Riegel%27s)
https://ru.wikipedia.org/wiki/GEDA
https://ru.wikipedia.org/wiki/KiCad
https://ru.wikipedia.org/wiki/LibreCAD
https://ru.wikipedia.org/w/index.php?title=Magic_(система_автоматизированного_проектирования)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/OpenSCAD
https://ru.wikipedia.org/wiki/Open_CASCADE_Technology
https://ru.wikipedia.org/wiki/QCad
https://ru.wikipedia.org/wiki/SALOME
https://ru.wikipedia.org/wiki/SolveSpace
https://ru.wikipedia.org/wiki/ZCad
https://ru.wikipedia.org/wiki/Проприетарное_программное_обеспечение
https://ru.wikipedia.org/wiki/A9CAD
https://ru.wikipedia.org/wiki/Active-HDL
https://ru.wikipedia.org/wiki/ADEM
https://ru.wikipedia.org/wiki/Altium_Designer
https://ru.wikipedia.org/wiki/ArchiCAD
https://ru.wikipedia.org/wiki/AutoCAD
https://ru.wikipedia.org/wiki/Mineframe
https://ru.wikipedia.org/wiki/NanoCAD
https://ru.wikipedia.org/wiki/NanoCAD
https://ru.wikipedia.org/wiki/NX_(система_автоматизированного_проектирования)
https://ru.wikipedia.org/wiki/OrCAD
https://ru.wikipedia.org/wiki/P-CAD

Autodesk Inventor
bCAD
Bocad-3D
BricsCAD
BtoCAD
CADintosh
Cadmech
CATIA
CorelCAD
DraftSight
E3.series
easyEDA
EPLAN Electric
GstarCAD
Inovate
IntelliCAD
Ironcad
Ironcad Draft
K3

MEDUSA4

Pro/ENGINEER
Proteus
PSpice

QForm 2D/3D
Revit
Rhinoceros 3D
SAMCEF

SEE Electrical Expert
Solid Edge
SolidWorks
Specctra
SprutCAM
T-FLEX CAD
Tecnomatix
TopoR
TurboCAD
VariCAD
ZwCAD
Komnac

Tembl k 3auety. Jlaiite xapakrepuctuxy [10:

Cucrema KOMIUIEKCHOTO HETMHEWHOTO aHan3a KoHCTpyKimit MARC

KommproTepras mporpamma ANSY'S
KommproTepras mporpamma SPOTSIM

Komnbrotepnas nporpamma SYSWELD

WU.t.o, n.T.1.

IIpuioxenne 2

7 OneHo4YHbIe CPeACTBA IS IPOBEACHHUS IIPOMEKYTOYHOM aTTeCTalluu

a) [lnanupyemble pe3yJibTaThl 00y4eHHUs U OLlEHOYHbIE CPEACTBA /15l POBeIeHH

NMPOMEXKYTOYHOH aTTeCTALNHU:



https://ru.wikipedia.org/wiki/Autodesk_Inventor
https://ru.wikipedia.org/wiki/BCAD
https://ru.wikipedia.org/wiki/Bocad-3D
https://ru.wikipedia.org/wiki/BricsCAD
https://ru.wikipedia.org/w/index.php?title=BtoCAD&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=CADintosh&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Cadmech
https://ru.wikipedia.org/wiki/CATIA
https://ru.wikipedia.org/w/index.php?title=CorelCAD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/DraftSight
https://ru.wikipedia.org/wiki/E3.series
https://ru.wikipedia.org/wiki/EasyEDA
https://ru.wikipedia.org/w/index.php?title=EPLAN_Electric&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=GstarCAD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Inovate
https://ru.wikipedia.org/wiki/IntelliCAD
https://ru.wikipedia.org/wiki/Ironcad
https://ru.wikipedia.org/wiki/Ironcad_Draft
https://ru.wikipedia.org/wiki/К3_(система_автоматизированного_проектирования)
https://ru.wikipedia.org/wiki/MEDUSA4
https://ru.wikipedia.org/w/index.php?title=Pro/ENGINEER&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Proteus_(система_автоматизированного_проектирования)
https://ru.wikipedia.org/wiki/PSpice
https://ru.wikipedia.org/wiki/QForm_2D/3D
https://ru.wikipedia.org/wiki/Revit
https://ru.wikipedia.org/wiki/Rhinoceros_3D
https://ru.wikipedia.org/wiki/SAMCEF
https://ru.wikipedia.org/wiki/SEE_Electrical_Expert
https://ru.wikipedia.org/wiki/Solid_Edge
https://ru.wikipedia.org/wiki/SolidWorks
https://ru.wikipedia.org/wiki/Specctra
https://ru.wikipedia.org/wiki/SprutCAM
https://ru.wikipedia.org/wiki/T-FLEX_CAD
https://ru.wikipedia.org/wiki/Tecnomatix
https://ru.wikipedia.org/wiki/TopoR
https://ru.wikipedia.org/wiki/TurboCAD
https://ru.wikipedia.org/wiki/VariCAD
https://ru.wikipedia.org/w/index.php?title=ZwCAD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Компас_(САПР)
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[K-2: CriocoGeH MpoBOAXUTE IKCIEPTH3Y KOHCTPYKTOPCKOHN U TPOU3BOJICTBEHHO-TEXHOJIOTHYECKON

JOKYMECHTAIIMU Ha COOTBETCTBUEC TEXHUYUCCKUM 3aJaHUAM U HOPMATHUBHBIM JOKYMEHTaM

IIK-21 |- Amamusupyer

TEXHUYECCKHNEC

TpeboBaHwMS, Temsl k 3auery. [laiite xapakrepuctuky [10:

NpEaAbABIIACMEBIC K . .

S — CucreMa KOMIUIEKCHOTO HETMHEHHOTO aHalln3a KOHCTPYKITHHA

MPOKM3BOJICTBA MARC

CBAPHEIX . Komnsrorepras nporpamma Kommac u ANSYS

KOHCTPYKIMH . Kommsrorepuas nporpamma SPOTSIM

(m3menni, . Kowmmprorepras mporpamma SYSWELD W.t.mm, u.T. 1.

TIPOIYKITAHN ) JTFOOO#

CIIOKHOCTH

IIK-2.2 [ Onpenenser Pedepar. IToarorossre 0630p Ha TEMY COBPEMEHHBIE CBOOOIHBIE U

5KOHOMMYECKYIO npornpuerapabie CAE cucteMs! (mpuMepHBIE TEMBI):

3 PEKTUBHOCTD

MPOEKTUPYEMBIX CB°6°A""'e_

TEXHOJIOTUYECKUX Bl CalD e
Electric OpenSCAD

MPOIIECCOB
freeCAD (A-S. Koh's) Open CASCAD

HSTOTOBICHHA FreeCAD (Juergen Riegel's) QCad

CBAPHBIX gEDA SALOME

KOHCTPYKILMH KiCad SolveSpace

(w3nenui, LibreCAD ZCad

MIPOAYKIIUN) OO0

CITOKHOCTH IlponpuerapHbie
A9CAD Mineframe
Active-HDL nanoCAD
ADEM nanoCAD free
Altium Designer NX
ArchiCAD OrCAD



https://ru.wikipedia.org/wiki/Компас_(САПР)
https://ru.wikipedia.org/wiki/Свободное_программное_обеспечение
https://ru.wikipedia.org/wiki/BRL-CAD
https://ru.wikipedia.org/wiki/Electric
https://ru.wikipedia.org/w/index.php?title=FreeCAD_(A-S._Koh%27s)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/FreeCAD_(Juergen_Riegel%27s)
https://ru.wikipedia.org/wiki/GEDA
https://ru.wikipedia.org/wiki/KiCad
https://ru.wikipedia.org/wiki/LibreCAD
https://ru.wikipedia.org/w/index.php?title=Magic_(система_автоматизированного_проектирования)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/OpenSCAD
https://ru.wikipedia.org/wiki/Open_CASCADE_Technology
https://ru.wikipedia.org/wiki/QCad
https://ru.wikipedia.org/wiki/SALOME
https://ru.wikipedia.org/wiki/SolveSpace
https://ru.wikipedia.org/wiki/ZCad
https://ru.wikipedia.org/wiki/Проприетарное_программное_обеспечение
https://ru.wikipedia.org/wiki/A9CAD
https://ru.wikipedia.org/wiki/Active-HDL
https://ru.wikipedia.org/wiki/ADEM
https://ru.wikipedia.org/wiki/Altium_Designer
https://ru.wikipedia.org/wiki/ArchiCAD
https://ru.wikipedia.org/wiki/Mineframe
https://ru.wikipedia.org/wiki/NanoCAD
https://ru.wikipedia.org/wiki/NanoCAD
https://ru.wikipedia.org/wiki/NX_(система_автоматизированного_проектирования)
https://ru.wikipedia.org/wiki/OrCAD

AutoCAD P-CAD
Autodesk Inventor Pro/ENGINEER
bCAD Proteus
Bocad-3D PSpice
BricsCAD QForm 2D/3D
BtoCAD Revit
CADintosh Rhinoceros 30
Cadmech SAMCEF
CATIA SEE Electrical
CorelCAD Solid Edge
DraftSight SolidWorks
E3.series Specctra
easyEDA SprutCAM
EPLAN Electric T-FLEX CAD
GstarCAD Tecnomatix
Inovate TopoR
IntelliCAD TurboCAD
Ironcad VariCAD
Ironcad Draft ZwCAD

K3 Komnac
MEDUSA4

Hxpert

AyIUTOpPHOE MPAKTHYECKOE 3aHSATHE
AynutopHas 3axada: Oznakomienue ¢ CAE makeramu

Crenath noctaHoBKy 3afaun B CAEcucTeMe st MOIETH
TEXHOJIOTUIECKOT0 TIPOIIECCa U3TOTOBIEHUS ... HCIIOIB3YS YEPTEXKH.
BriBecTu pe3ynbTathl.

Bosmoxknoctn Kommac 3D o mogenupoBaHuio TeMIepaTypHbBIX
nehopMarii.

Co3paTh TBEpAOTENBHYIO MOAETH CBAPHOU KOHCTPYKLUH U
IIPOW3BECTH TeIIOBOM pacuer. Mcmonbiys 6udmmoreky APM FEM,
IUISL TBEPIOTEIIBHBIX MOJIENIEH CBapHBIX KOHCTPYKLUH, C YIETOM
3aKpeIIeHNs] IPOU3BECTH TEMIOBOH pacyeT. [loa TernoBsIM 31ech
ITIOHUMAETCS - CTallMOHApHAas! TEIJIONPOBOJHOCTS, T.€. Oe3 yuera
OTBOJIa ¥ MOJIBOAAA TeIUIa K Temy. Ecnu ke Bac HHTEpeCcyoT BOPOCH
Harpesa / OXJaKAECHHs, TO 3TO YK€ HeCTallMOHAPHAs
TETIIONPOBOAHOCTD, KOTOPAsi MOXKET ObITh OCUNTAHA TOJIBKO B
oonee crapmieM npoaykre kommarauu HTLL "AIIM" - cucteme APM
WinMachine (tonpko B aynutopusix MI'TY Ha natHOM T10).

Jdomauinee 3agaHue: opOPMHUTH PE3yJIbTATH pacyeTa.
WHTepnpernpoBaTh pe3ynbTaThl.



https://ru.wikipedia.org/wiki/AutoCAD
https://ru.wikipedia.org/wiki/Autodesk_Inventor
https://ru.wikipedia.org/wiki/BCAD
https://ru.wikipedia.org/wiki/Bocad-3D
https://ru.wikipedia.org/wiki/BricsCAD
https://ru.wikipedia.org/w/index.php?title=BtoCAD&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=CADintosh&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Cadmech
https://ru.wikipedia.org/wiki/CATIA
https://ru.wikipedia.org/w/index.php?title=CorelCAD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/DraftSight
https://ru.wikipedia.org/wiki/E3.series
https://ru.wikipedia.org/wiki/EasyEDA
https://ru.wikipedia.org/w/index.php?title=EPLAN_Electric&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=GstarCAD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Inovate
https://ru.wikipedia.org/wiki/IntelliCAD
https://ru.wikipedia.org/wiki/Ironcad
https://ru.wikipedia.org/wiki/Ironcad_Draft
https://ru.wikipedia.org/wiki/К3_(система_автоматизированного_проектирования)
https://ru.wikipedia.org/wiki/MEDUSA4
https://ru.wikipedia.org/wiki/P-CAD
https://ru.wikipedia.org/w/index.php?title=Pro/ENGINEER&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Proteus_(система_автоматизированного_проектирования)
https://ru.wikipedia.org/wiki/PSpice
https://ru.wikipedia.org/wiki/QForm_2D/3D
https://ru.wikipedia.org/wiki/Revit
https://ru.wikipedia.org/wiki/Rhinoceros_3D
https://ru.wikipedia.org/wiki/SAMCEF
https://ru.wikipedia.org/wiki/SEE_Electrical_Expert
https://ru.wikipedia.org/wiki/Solid_Edge
https://ru.wikipedia.org/wiki/SolidWorks
https://ru.wikipedia.org/wiki/Specctra
https://ru.wikipedia.org/wiki/SprutCAM
https://ru.wikipedia.org/wiki/T-FLEX_CAD
https://ru.wikipedia.org/wiki/Tecnomatix
https://ru.wikipedia.org/wiki/TopoR
https://ru.wikipedia.org/wiki/TurboCAD
https://ru.wikipedia.org/wiki/VariCAD
https://ru.wikipedia.org/w/index.php?title=ZwCAD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Компас_(САПР)

6) HOpH}lOR NMpoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTAallui, MOKA3aTECJIM U KPUTCPUHU OLICHUBAHUS

3adeT cyuTaeTcs CIaHHBIM, €CIIM CTYAEHT MOKa3aJl 3HaHUE OCHOBHBIX MOJIOKEHUH yueOHOM
JUCLMIUTNHBI, YMEHHE PEUIUTh KOHKPETHYIO MPaKTHUECKYIO 3a/1a4y, UCIIOIb30BAaTh PEKOMEH/I0BAHHYIO
Y CIIPaBOYHYIO JIUTEPATYPY AJIS BHIMIOJIHEHUS IPOEKTA.

OHeHKa «3auYTCHO» CTaBUTCA, €CJIN CTYACHT OCBOUJI HpOFpaMMHblf/'I mMarepuall AMCUUIIINHBI, 3HACT
OTACJIBLHBIC I€TAIN, ITOCIICAOBATECIICH B U3JIOKCHUU IIPOrpaMMHOI'0 MaTcpuraja.

OHeHKa «HE 3a4YTCHO» CTAaBUTCA, €CJIM CTYACHT HE 3HACT OTACILHBIC TEMbI JUCHUIIINHEIL,
HCITOCIICAOBATCIICH B €TI0 N3JI0)KCHNH, HC B TTOJTHOM MEPE BJIAICET HGO6XOJIHMBIMI/I YMECHUSAMHU U
HaBbIKaMM ITPU BBIITOJIHCHUUW ITPOCKTA.




