Muno6pHayku Poccun

DenepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIETO 00OPa30BaHUs
«OpeHOyprekuii rocy1apcTBeHHbI YHUBEPCHTET

Kadenpa cuctem aBToMaTu3auy Mpou3BoICTBA

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b1.J1.5.28 Komnvromepnas epaguxa ycmpoucme u cucmem asmomamu3ayuuy

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

15.03.04 Asmomamuzayus mexnoao2udeckux npoueccos U NPou3800Cme
(KO 1 HAMMEHOBAHUE HAIIPABJICHHUS MTOJITOTOBKH )

Cucmembi asmomamu3ayuu mexHoar0cuUYecKux npoueccos u np0u360()cm6
(HaMMeHOBaHKE HAMPABICHHOCTH (PO IIst) 00pa30BaATENBHOMN POrPAMMBI)

KBanuduxarms
baxanasp

dopma o0yueHus
3aounas

I'on mHabopa 2025

2204639



PaGoyas nporpamma mucuummnsl «b51./].5.28 Komnvlomepnas zpaghuxa ycmpoiicms u cucmem
asmomamu3ayuuy paccMOTPeHa U YTBEepKIeHa Ha 3acelaHuu Kadeapsl

Kadeapa cucreM aBTOMaTH3alMK IPOM3BOACTBA
HaumeHosarue kageopw

nporokon Ne 9 or" 20 " 02 20 25 1:

3aBenyroumii kadenpoit —

Kadenpa cucreM aBTOMaTH3allMH| IPOU3BOCTBA i(l?oc e (A JI.A. TTpockypun
Haumerosanue kageopvi noonuce pc{'umd)po a noonucu

Henonnumenu: %
JIOLIEHT at JI.B. T'aymna

donxcrocns nod:y pacuugpposra noonucu

Q0AdNCHOCL noonuce pacuugposra noonucu

COI''TACOBAHO:
Ilpeacenarens METOAMYECKOH KOMHCCHH 110 HANIPABJICHHUIO MOATOTOBKH

15.03.04 ABTOMATH3AIHSA TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB i
KOO HAUMEHOBAHUe QUYHAA NOONUCH pacwugposka
3aBeyIOIIMi OT/1eTI0M (bOpMﬂ%/Pl—ﬂ ¢donza 1 HayyHOM 00pabOTKM JOKYMEHTO
-

C.A. buktumuposa
JUYHAR NOONUCY pacuugposxa noonucu

VYI10JIHOMOYEHHBIH 110 xaqechoxocmnqecxoro HHCTHTYTa
A.M. YepHoycoBa

nuunas noontics pacuughpoexa noonucu

/,
4

Ne peructpanuu

© I'anuna JI.B., 2025
© 0rYy, 2025



1 Iean u 3apa4

H OCBOCHMUA JUCHHUIIIIMHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:
dbopMUpOBaHHE 3HAHWI, YMEHUH, HABBIKOB W KOMIICTEHIIMH y CTYIACHTOB B OOJACTH CO3MaHUS
YyepTexKel U TPEeXMEPHBIX MOJIETICH CUCTEM aBTOMATU3AlMK CPEICTBAMU KOMIIBIOTEPHOM IpaduKu.

3amaun:

- IIOJIYYHUTH IPCACTABJICHUC O BUAAaX CXEM, HUCIIOJb3YEMBIX IJId OIMMCAHUSA aBTOMATHU3UPOBAHHBIX CHU-

CTEeM;

- UI3YUYUTHb OCHOBHBIC 3JICMCHThI (bYHKHI/IOHaJ'IBHBIX CXEM aBTOMaTHU3alluu, ITpaBUJjia UX BBIIIOJIHCHUA

Ha 4CPTCIKaAX;

- [HOJY4YHUTb HABBIKHM CO3AaHUA ITINIOCKHX ‘ICpTC)KGﬁ U TPCXMCPHBIX MOI[eJ'Ief/'I YCTpOfICTB n CHCTEM

aBTOMaTu3aluu.

2 MecTo JTUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

JucnumimHa otTHocUTes K 6a3oBoit yactu 6ioka [l «ucuurniaasl (MO )»

[IpepekBU3UTHI

IUCHUILINHEL:

KOMnblomepHas epaguxa

HOCTpCKBI/ISI/ITLI

NUCUUILIAHEL:

b1.J].b.19 Hauepmamenvhas

b1.J[.B.3 Illpoepammuposarue

ceomenmpust, UHJICEHEPHAsl U

000py006aHU C  HUCTOBLIM

npoepammusim ynpasnenuem, b1./].B.0.1.1 Aeémomamuzayus ynpagnenusi HeusHeHHbIM YUKIIOM NPOOYKYUU

3 TpeGoBanus Kk pe3yjabTaTaMm 00yYeHUs MO TUCIUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (l)OpMI/IpOBaHI/Ie CICAYIOMIUX PE3YJIbTATOB 06yquI/151

Kon v HauMeHOBaHHE
(bopMupyeMBbIX
KOMIIETCHIINH

KO,I[ U HAMMCHOBAHUC UHAUKATOPpA
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyemble pe3yabTaThl 00y4eHUs 110
JUCLUIUINHE, XapaKTePU3YIOLIUe 3Talbl
(dbopMHpOBaHUS KOMIIETEHIIUH

OIIK-4 Cnocoben
MOHUMATh MTPUHITUIIBI
paboThI
COBPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTHH B
HCITONIB30BATh UX IS
peIIeHHs 3a1a9
npohecCuOHANBHOM
JIEATETLHOCTH

OIIK-4-B-1 M3yuaet coBpeMeHHbIe
MH(OPMALIMOHHBIE TEXHOJIOTUU U
IIPOrpaMMHBIE CPENCTBA IS PELLICHUS
3a1a4 mpodeccruoHanbHON
JESATEIBHOCTH

OIIK-4-B-2 Ananu3upyeTt NpuHIMIIbI
paboThI COBpEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH NI
peleHus 3a1a4 npopeccuoHaIbHON
JESTEIBHOCTH

OIIK-4-B-3 Pemraer 3agauun
npoeCCHOHATLHOM 1eATETLHOCTH €
HCIOJIb30BAHUEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHH

3HaTh:

- OCHOBHBIE METOIbI PA0OTHI B COBpEMEH-
HBIX HTH(POPMAITMOHHBIX CUCTEMAaX U CHCTe-
Max aBTOMaTI/I3I/IpOBaHHOFO HpOGKTI/IpOBaHI/ISI.
YMmerThb:

- paboTaTh C COBPEMEHHBIMU aBTOMATH3H-
POBaHHBIMU CPEJICTBAMH CO3JaHUs YepTe-
€W ¥ IOCTPOEHUS TPEXMEPHBIX MOJEIEH.
Baaners:

- METOJIAMH Y TEXHOJOTHUSIMH CO3JaHUS
YEPTEKEN U MTOCTPOEHUS TPEXMEPHBIX
MOJIEJIEN C UCTIOIb30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.

OIIK-12 Cnocoben
0QOpMIIATS,
MPEJICTaBISTh U
JIOKJIaIbIBATh
PE3YIbTATHI
BBITTOJTHEHHOM
paboThI

OIIK-12-B-1 Pa3zpabatbiBaeT
TEXHUYECKYIO JIOKYMEHTAIIHIO T10
YCTPOHCTBaM U cUCTEMaM
aBTOMATH3aIAN

3HaTh:

- IpaBUJIa BBINIOJIHEHUS YepTeked QyHKIU-
OHAJILHBIX CXEM aBTOMAaTH3allliH C MCITOJIb-
30BaHUEM COBPEMEHHBIX CPEJICTB aBTOMa-
TI/I3I/Ip0BaHHOFO HpOQKTI/IpOBaHI/ISI.

YMeTh:

- Ha MPAKTUKE BBIOJIHAT, YUTATh, OPOpM-
JSITh YePTEKU (DYHKIIMOHATILHBIX CXEM aB-
TOMATHU3alluu U z[pyrnx I[OKyMeHTOB C UC-
TO0JIb30BAHUEM COBPEMEHHBIX CPEJICTB aB-
TOMaTI/ISI/IpOBaHHOFO HpOGKTHpOBaHI/ISI.




Kox u HaumenoBanue
bopmMHpyeMBIX
KOMIETEHINI

KOI[ U HAMMCHOBAHUC UHAUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaThl 00y4eHUS MO
JTUCLUUIUIMHE, XapaKTEPU3YIOIINE 3TATbI
(dbopMUPOBaHUS KOMITETEHITHH

Baaners:

- HaBbIKaMH BBITIOJTHCHHSA Pa3JIMYHBIX
AOKYMCHTOB C UCIIOJIb30BAHHUEM

COBpPEMEHHBIX CPCIACTB
ABTOMATU3UPOBAHHOI'O IPOCKTUPOBAHUS.

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI

4.1 CTpykTypa 1M CIHIIIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHbIe eAHUIIbI (108 akameMuueckux 4acos).

TpynoeMkocTs,
Bun paboTst aKaJIeMUYECKHUX YaCOB
5 cemecTp BCETO
Oo6mas TpyA10éMKOCTh 108 108
KonrakTHas pa6ora: 14,25 14,25
Jlexumm (JI) 6 6
Jlaboparopubie paboTs (JIP) 8 8
[TpomexxyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocTosiTebHas padoTa: 93,75 93,75
- 8bINOJIHEHUEe UHOUBUOYATIbHO20 3adanus (M3);
- CAMON0020Mo8Ka (Mpopabomka u nO8MopeHue I1eKYUOHHO20 Mamepuala u
Mamepuana y4eOHUKo8 u y4eOHuIX nocooutl;
- UzyueHue pazoenos Kypca 6 cucmeme 31eKmpoOHHO20 00VYeHUsl;
- 10020MOBKA K 1a00PAMOPHLIM 3AHAMUAM,)
Bua uTorosoro KOHTpoJIA (3a4er, Ik3aMeH, AMpPepeHuNPOBAHHBIN 3ayer
3a4er)
Paznensl AUCHUIUIMHEL, U3y4aeMble B 5 ceMecTpe
KonnyecTBo yacos
Ne HanmeHnoBanue pasnenon ayAuropras BHEAy/l.
pasnena BCETO pabota
T 13 | P pabota
1 W3zyuenne nntepdeiica cucremer KOMITAC-3D 18 1 2 15
2 Pa3paboTka 371€MEHTOB THEBMATHUYECKUX CXEM B 18 1 2 15
KOMIIAC-3D
3 Pa3paboTka 371€MEHTOB JIEKTPHUUECKUX CXEM B 18 1 15
KOMIIAC-3D
4 Pa3paboTka pyHKIIMOHAIBHBIX CXEM 18 1 2 17
aBTOMaTH3AIHA
5 Paspabotka yeprexxa B KOMITAC-3D 18 1 17
6 ITocTpoeHune TpexMepHbIX MOJIeNei 18 1 2 15
Hroro: 108 6 8 94
Bcero: 108 6 8 94

4.2 Cogepxanue pa3iejioB IUCUUNINHBI

Paznen Nel U3yuenne untepgeiica cuctemst KOMITIAC-3D




OcHoBaeble amemenTsl uHTEepdeiica cucrembl KOMITAC-3D. Texnonorus pa6orst B KOMITAC-3D,
nHctpyMeHTanbHble naneaun KOMITAC-3D. JlokyMeHTalys Ha aBTOMaTU3UPOBAHHBIE CUCTEMBI, IOCTPOEHUE
CTPYKTYPHBIX CXEM.

Pa3nen Ne2 Pa3zpaGorka djieMeHTOB MHeBMaTu4eckux cxeM B KOMITAC-3D

[TprMeHeHre THEBMAaTHYECKUX CUCTEM aBTOMATH3aIMU. Y CJIOBHBIE Tpaduueckue 0003HaueHUS
MTHEBMAaTUYECKUX CPEJICTB.

Paznen Ne3 PazpaGoTka 3;1eMeHTOB dJiekTpuueckux cxem B KOMITIAC-3D

[TprMeHeHre TPUHLUITHATBHBIX 3JIEKTPUUECKUX CXeM. Y CJIOBHbIE rpaduueckie 0003HaUeHHUs AIIEK-
Tpuueckux semenToB B KOMITAC-3D.

Pa3nen Ned Pazpa6orka pyHKIIMOHAJIBHBIX CXeM aBTOMATH3AIUH

OcHoBHBIE TIpaBHJIa COCTaBICHHS (PYHKIIMOHAIBHBIX cucTeM aBTroMatusanuu (OCA). DnemeHTHI
OCA. Pabora c Menemxepom 6ubmnorek. bubnuoreku 31neMeHTOB QYHKIIMOHATIBHBIX CXEM aBTOMATHU3AINH
TexHoJoruueckux mporeccoB B KOMITAC-3D.

Pa3nen NeS Pazpa6orka yepreska B KOMITIAC-3D

Texuonorus co3nanus yeprexa. [Ipasuna opopmuenus yeprexeit nmo crannapram ECK/I.

Pa3zgen Ne6 IlocTpoenne TpexMepHbIX Mojieiei

TpexmepHoe mozenupoBanue. I1oaxoapl K MOCTPOEHHIO TPEXMEPHBIX OOBEKTOB. TBEpHOTENBHOE
MozenupoBanre B KOMITAC-3D. MoaenupoBaHust IpOAYKIMHU, TEXHOJIOTHUYECKUX MPOLECCOB, TPOU3BOCTB,
CPEICTB M CHUCTEM aBTOMATH3AallUM C MHCIIOJIb30BAHMEM COBPEMEHHBIX CpEACTB aBTOMATHU3HPOBAHHOIO
MIPOEKTUPOBAHHSI.

4.3 JlabopaTtopHbie padoThl

No JIP Ne HanmenoBanue 1a00paTopHBIX paboT Kox-s0
paszgena 4acoB
1 1 N3zyuenne nntepodeiica cucremer KOMITAC-3D 2
2 2 Pa3pabotka nHeBMatnyeckux cxemM B KOMITAC-3D 2
3 4 Paspabotka pyaxnmonansHeix cxem apromarusanun B KOMITAC-3D 2
4 6 IToctpoenue TpexmepHbix Mojeneit B KOMITAC-3D 2
Wroro: 8

5 YueOHO-MeTOAMYeCKOE 00ecnieyeHHe TUCHMILINHBI
5.1 OcHoBHas auTEpaTypa

5.1.1 Konecuuuenko, H. M. MnxxenepHas u komnbroTepHas rpaduka : yaebHoe mocodue : [12+] /
H. M. Konecanuenko, H. H. UepasieBa. — 2-¢ u31. — Mocksa ; Bosorna : Madpa-Unxkenepus, 2021. — 236 c.
: M., TabI., cxeM., rpad. — Pexxum goctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=617445 (nara obpamienus: 11.02.2025). — bubnuorp. B kH. —
ISBN 978-5-9729-0670-3. — TekcT : 21eKTpOHHBII.

5.1.2 Vuaes, I1. H. KomnbroTepHas rpaduka B MalmmHOCTpOeHHH : yueOHuK : [16+] / I1. H. Yuaes,
K. I1. Yuaena ; mox o6m. pen. I1. H. YuaeBa. — Mocksa ; Bonoraa : Undpa-Umxkenepus, 2021. — 272 c. : ui,
TabI1., cxeM. — Pexxum nocrymna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=617480
(mata oOpamenus: 11.02.2025). — bubmuorp.: c¢. 265-266. — ISBN 978-5-9729-0714-4. — Tekcr :

3JIEKTPOHHBIN.

5.2 lonosHuTEIbHAA JIUTEPATYpPa

5.2.1 Tanun, H. b. IlpoektupoBanwe u mpouHocTHOM pacueT B cucreMe KOMIIAC-3D V13
[Kommnekt] / H. b. I'anun.- 8-e u3n., mepepad. u gom. - Mocksa : JIMK Ilpecc, 2011. - 320 ¢ : un., Tabn. + 1
anekTpoH. ont. auck (CD-ROM). - Bubauorp.: ¢. 433. - ISBN 978-5-94074-753-6.

5.2.2 Yepnoycona, A. M. IIpumenenue cuctembl KOMITAC-3D ans pa3paboTKu KOHCTPYKTOPCKOM
nokymeHTaruu [Tekcr] : mab. mpaktukyM: yued. mocooue / A. M. YUepnoycosa, B. H. IllepcrooutoBa; M-Bo
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oOpazoBanus u Hayku Poc. @enepanuu, Oenep. areHTCTBO 1Mo oOpazoBaHuio, ['oc. oOpa3oBar. yupexaeHue
BhIcHI. TIpod. obpazoBanms "OpendOypr. roc. yH-1", Kad. cucrem aBromaruzamuu np-sa. - OpenOypr : UTTK
oy orvy, 2010. - 151 c. : un. - bubnuorp.: c. 115-122. - And. yxas.: c¢. 123-126. - [Tpun.: c¢. 127-150.

5.3 llepuoanueckue u3TaHusl
5.3.1 CAIIP u rpaduka : xypHai. — M. : ArenctBo «Pocreuyatsy, 2015-2017.

5.4 UnTepHeT-pecypchl

5.4.1 ACKOH - xommuiekcusie pemenns CAD/CAM/CAPP/AEC/CAE/PDM : caiit komnanuu AC-
KOH. — Dnekrpon. nan. — CII6. : ACKOH, 1989 - 2022. — Pexxum noctyna : http://www.ascon.ru.

5.4.2 Kypunan CAIIP u TPA®UKA. - Dnektpon. nan. — M. : OO0 Kommnerorepllpece, 1997 - 2022. —
Pexxum noctyna : http://www.sapr.ru.

5.5 TlporpamMHoe obGecneuyeHue, npodeccuoHaIbHble 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI

5.5.1 Onepanunonnas cucrema PEJ] OC
5.5.2 ITaker oucHbix npunoxenuii LibreOffice
5.5.3 Cucrema tpexmepHoro moaenupoBanus B MammHoctpoeHnn CAITP KOMITAC 3D.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUIINHBI

VY4eOHble ayAUTOpUU Ui MPOBENEHUS T'PYNIOBBIX U WHAMBHAYAJIbHBIX KOHCYJIbTAIMM, TEKYIIETO
KOHTPOJISL U IPOMEXYTOYHON aTTeCTal[MM OCHAICHbl KOMIUIEKTAMHM YYEHHYECKO MeOesn, TEXHUUECKUMU
CpeacTBaMH 00y4YeHUSs, CIyKAIllMMHU JUIsl TpeICTaBlIeHusl yueOHON HHpopMaIiK O0JIbIION ayTUTOPUH.

Jns  mpoBeneHus JaOOpaTOPHBIX 3aHATUH HCHOJB3yeTCsl ydyeOHas ayJIuTOpHs, OCHAIlleHHas
KOMITBIOTEPHOW TEXHUKOM, C YCTAaHOBJIEHHBIMU IPOrPaMMHBIMU CPEJICTBAMH, KOMILJIEKTAMU YYEHUUYECKOU
MebenH.

[Tomenienue A caMOCTOSTENBHON PabOThl OOy4arOUIMXCS OCHAIlEHbl KOMIBbIOTEPHON TEXHUKOM,
MOJKIIOYeHHOH K ceTn «VHTepHeT» M 00ecle4eHHOM JJOCTYNOM B 3JIEKTPOHHYI MH(OPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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