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1. HEJIX OCBOEHHSA JUCHUILJIMHBI

Lensmu oucyunnunsl «VICKYCCTBEHHBIH HHTEUIEKT B TEXHMYECKHX CHCTEMax) SABJIAIOTCH
nonydeHne Ga30BHIX 3HAHHI O COBPEMEHHBIX CHCTEMAX aBTOMATH3HPOBAHHOIO MPOSKTHPOBAHHMS
(CAIIP), nony4eHne CTy/IEHTaMH HaBBIKOB paGoTsI ¢ «Mexanudgeckumm» (SolidWorks, KOMPAS)
u «nexrprdeckuMim» (AltiumDesigner) CAIIP pa3spaGoTky 37€KTPOHHBIX CPECTB.

Samaun:

[Tosy4nTs 3HAHWSA, HABBIKKA U MPEICTABACHUS O COBPEMCHHBIX CHCTEMaX aBTOMATH3HPOBAHHOTO
npoextupoBanus (CAIIP), momydenwe CTYJ€HTAMH HABBHIKOB pAOOTBI C «MEXaHHYECKHMMI)
(SolidWorks, KOMPAS) u «anextpaueckumu» (AltiumDesigner) CAIIP pa3paGoTK# 37eKTPOHHBIX
CpeAcTB

2. MECTO JUCIHUTLJIUHBI B CTPYKTYPE OIIOI1

Jucrummea «MeKyCCTBEHHBIH HHTEIUIEKT B TEXHHMYECKHX CHCTEMax» OTHOCHTCS K JHCIMILTMHAM
qacTH, GOPMHUPYEMO# y4acTHHKAMH 00pa30BaTeIbHBIX OTHOLICHHH.

3. INIAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA IO JTUCHUILIMHE
[InanupyeMble pe3yibTaThl OOyd9eHHs MO [JHCIMIUIMHE, COOTHECEHHBIC C TIIAHHPYEMBIMH
pesyibraramu ocsoenust OITOIT (KOMIETEHHAMY M HHAMKATOPaMU AOCTHKEHHS KOMIIETEHITHH)

DopMHpyEMBIE [TranupyeMble pe3yabTaTbl 00yUYEHHs M0 AUCLIMILIHHE, B HaumeHoBaHHe

KOMIETCHLIUH COOTBETCTBHH C MHMKATOPOM JOCTIDKEHUS KOMIETEHLMM | OLIEHOYHOTO Cpe/cTBa
(xon, coaep;kaHue HHAMKATOP AOCTHKEHHS PesynbraThl 00y4YeHHs Mo

KOMI'IBTBH].[HH) KOMMNETEHUMH JHCUHIIHHE

(x00, cooepaicanue
uHOUKamopa

[IK 2 - Cniocoben | ITK-2.1. 3nars MeTogukH | 3Haem METOAKA 3ananus peTHHT
apryMEHTHPOBaH | MPOBEACHHSA [IpOBEACHUA KOHTPOJIA.
HO BBHIOMpATH H HCCIIEI0BAHHUI IAPAMETPOB | HCCIEIOBAHAH TectoBrie BONPOCHL.
peanu30BbIBATE | XapaKTEepUCTHK y3II0B, napaMeTpoB U
Ha MPaKTHKE 6J10KOB. XapaKTepHCTUK Y3JIOB,
s dexTuBHyIO 610K0B.
METOTUKY ITK-2.2. YMeThb NpOBOOUTH
SKCHCPUMEHTAIBH | HCCIIEIOBAHMS Vueem npoBoIUTE
oro XapaKTepUCTHK HCCIeIOBaHUA
HCCJICOBAHHUA 3MEKTPOHHBIX CPEACTB H XapaKTePHCTHK
napameTpoB H TEXHONOTHYECKHX NIEKTPOHHBIX CPEJICTB U
XapaKTepHCTHK NIPOIIECCOB. TEXHOJIOTHYECKUX
KOHCTPYKIHI H MPOIIECCOB.
TEXHOJIOTHIECKHX Bnaoeem HaBbIKAMH
IPOLECCOB IIPOBEICHUS
3MEeKTPOHHBIX HCCIIeOBaHHS
CpeICTB XapaKTepPHCTHK
pa3TUYHOIO JICKTPOHHBIX CPE/ICTB U
(YHKIIHOHAILHOT TEXHOIOTHYECKHX
0 Ha3HAYCHUA [IPOIECCOB.




TTK 4 - CriocoGen | ITIK-4.1. 3aaTh OpUHLETEl | 3Haem NPHHLMIIbI 3agaHus perTHHT
OCYIICCTBIISAT MOCTPOEHHSI TEXHAYECKOTO | IOCTPOEHMS TEXHHYECKOT0| KOHTPOIIS.
KOHTPOJIb 3aaHus pH pazpaboTke 3amanus npy paspaborke | TectoBsie BOIPOCHL
COOTBETCTBUSA INMEKTPOHHBIX OJIOKOB. 3JIEKTPOHHBIX OJIOKOB
paspa6arriBaeMel | I1K-4.2. Vmers U3 IEITHSL.
X IPOCKTOB H HCTIONB30BaTh Ymeem ucnonb3oBaTh
TEeXHUYECKOH HOPMAaTHBHBIE U HOPMATHBHBIE H
JOKYMEHTALHH CIIpABOYHBIC IaHHBIE IPX | CIPABOYHLIE JJAHHEIE IIPA
CTaHjapTam, pazpaboTKe NPOEKTHO- pa3paboTKe IPOEKTHO-
TEXHHYECKHM KOHCTPYKTOPCKOH KOHCTPYKTOPCKOH
YCIIOBHSIM M JIOKYMEHTAL[HH. JIOKyMEHTAIHH,
JPYTHAM ITK-4.3. Bnagets Bnaoeem naBeIKaMu
HOPMaTHBHBIM HaBBIKaM¥ 0hOpMITEHHST othopMaeHUs MPOEKTHO-
JNOKyMEHTaM IPOEKTHO-KOHCTPYKTOPCKOH KOHCTPYKTOPCKO#

JOKYMEHTaLlH B JIOKYMEHTAIHH B

COOTBETCTBHH CO COOTBETCTBHH CO

CTaHZAPTAMH. CTaHJapTaMHu.

4. ObbEM H CTPYKTYPA JUCHHUIIJIMHBI
Tpym0eMKOCTh TUCIAIUTAHE] COCTAaB/seT _ 3 3aueTHbiX exumy, 108 wacos
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" | Mnumenenue UCKYCCTBEHHOIO
HHTENnmeKTA NNH
MPOEKTHPOBAHUN.
[locTpoenue Mojeneu. 3 ol () 1 4
3. 5 4 PefiTuHr-
Meronkr nocTnoeoug o1
000JOYKOBBIX JIEMEHTOB. KOHTpOIb Ne
| MeToael mOCTPOSHHS MACCHBOB. 7 g 159
5 MerTonm nnoPkTUNORAHUS 2
* | cOOpOYHBIX YepTEKEH H3ACITHE.
. TTneTnOEHUE TPEXMEPHBIX 8 11 2 2 4 PeiiTunr-
L L KOHTpOh No2
7. | MopempoBanue B CAIIP. 13 212 4




g8, | 3N -7 mMoiennpoBaHHe 15 212 4
9/IEMEHTOB.

9. PeiiTunr-
OCHARKT KOHAUHOIIEMEHTHOTO 17-18 | 4 4 2 9
MOIETHPOBAHMSL. KOHTPOJIb No3

Hroro mo AMCIUIUIMHE 20| 20 41 | Dx3aMeH

Coaepxanne JeKNHOHHBIX 3aHATHI N0 AHCUMIIHHE

Paznen 1. UckyccTBeHHBIH HHTEIEKT. [IporpaMMbl MOJETHPOBAHHS.

Tema. 1. IlpuMeHeHHE HCKYCCTBEHHOIO HHTEIUICKTA IIPH MPOCKTUPOBAHHHA.
ConeprkaHue NEKITHOHHOTO 3aHATHSA: MPOrpaMMBI MOJIEITHPOBAHHUS, METOIBI IIOCTPOEHHS DJIIEMEHTOB.

Tema. 2. [locTpoeHue Moaenci.

Conepkanue TEKIIMOHHOTO 3aHATHA: MOCTPOEHHE TPEXMEPHBIX Mojenei B cucteme Solid
Works.

Tema. 3. MeToas! mOCTpoeHHE 000IOYKOBBIX JIEMEHTOB.
Coneprxanue TeKIHOHHOTO 3aHATHAS: Heronb3oBanue cucteMbl Solid Works s noctpoenus
anemeHToB. [locTpoerne hacox H CKpYIICHHH.

Tewma. 4. MeToas! MOCTPOSHHE MacCHBOB.

Copeprxanne NEKUHOHHOTO 3aHATHS: H3YYeHHE METOOB [IOCTPOEHHS JIEMEHTOB 3€PKaILHOTO
OTpaKEHHSL, IMHEHHBIX U KPYroesix maccueosB B Solid Works.

Tema. 5. MeToasI MPOEKTHPOBAHUSA COOPOUHBIX YepTeKeH H3aenus.

CoaeprkaHue JCKIMOHHOTO 3aHSITHS: H3YyYCHUE METOLOB NpoeKTHpoBaHus cbopok B Solid
Works.

Tewma 6. [locTpoeHue TPpEeXMEPHBIX MOJETICH.

Copnepixanue JIEKITMOHHOTO 3aHSATHS: H3yIeHHE JONOMHUTENBHEIX Bo3MoxkHOCTeH Solid Works
[IPU IOCTPOEHUH TPEXMEPHBIX MO/l cO0pOoK.

Tema 7. Monemaposanue B CATIP.

CoueprkaHue JEKIHOHHOTO 3aHsiTHS: H3y9eHUE METOA0B paboThl B CUCTEME TPEXMEPHOTO
MOJICTTHPOBAHHS.

Tema 8. 3D -2D moznenupoBaHue d/1€MEHTOB.

ConeprkaHue JIEKIMOHHOIO 3aHSATHS: H3YYeHHE METOXOB NMOCTPOCHHA COOPOYHBIX EMHHIL H

Jeraiei ¢ ucnosb3zoBanueM 3D -2D mozenuposanus.

Tema 9. OCHOBBI KOHEYHOIEMEHTHOT0 MOJICTTHPOBAHHA.

Conepxanue  JIGKHHOHHOTO  3aHATHS:  H3y4eHHE  METOA0OB  paboThl B cpele
KOHEYHOIIeMeHTHOro MoaenupoBanus Cosmos Works.

Co,uepmalme NpPpaKTHYECKHX 3AHATHH 10 JHCIMILINHE

Tema 1. MogemupoBanue B cucteme Solid Works.

Conepxanue npakTudeckoi paborel: paboTa B CHCTEME TBEPHAOTENHHOrO MOJCTHPOBAHHS

Solid Works.

Tema 2. [TpoeKTHPOBAHUE JIEMEHTOB.

CopepxaHie NpPaKTHIECKOH paGOTBI: METOABI TMOCTPOCHUS OJIEMEHTOB C MpPHMEHEHHEM

uHTEepdEicoB.

Tema 3. ITocTpoenne Moeneii npocreiimux geranei B Solid Works.

Cojepxaaue MpakTU4ecKoi paboTel: METO/IBI PabOTHI B CHCTEME TPEXMEPHOIO
MOZIETHPOBaHHMA.

Tema 4. [TocTpoeHHe cOOPOYHBIX YEPTEXKEH.

CopepKaHue IPaKTAYECKOi paboThL: METOBI MpoekTHpoBaHus cbopok B Solid Works.

Tema 5. ABTOMaTH3UPOBAHHOE NIPOEKTHPOBAHHKE.
Cozepixanune nMpaKkTHIecKoi paboTel: MeTopl Monemposanus B CAITP.



Tewma 6. [TocTpoenue pabouHx ¥ COOPOYHBIX YEPTEIKEH.

Copnepxanue NIpaKTHYECKOH pabOThl: METOMMKH pa3palOTKH YepTexeill W3denuil Ha MpuMepe
TTOCTPOEHHS 3aKOHYEHHOH COOpKH.

Tema 7. Cucremsl «3sektponasix» CAIIP.

Conepxxanue mpaxkTHYecKoH paboThl: H3ydeHHe MeTOAMK pabothl B cuctemax CAIIP na
npumepe cucTemel Altium Designer.

Tewma 8. [Ipumenenne 3D -2D MomenupoBaHHs.

ConepxaHue mMpakTHIECKOH paboThI: PUMEPHI MOCTPOSHUS COOPOYHBIX eIMHUI U AETANeH ¢

ucnonszopagueM 3D -2D monemmpoBanus.

Tema 9. Komnnexcnoe npumenenune CATIP.

Conepxanue NpakTAYECKOH paboThI: METOJUKH CKBO3HOTO MPOEKTUPOBAHHS JIEKTPOHHBIX
CPEIICTB C MCIONb30BaHHE KOMIIEKCHOTO MPHMEHEHHS «3NMEKTPOHHBIX» H (MEXaHHYECKHUX)
CAITP.

5. OHEHOYHBIE CPEACTBA JUIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOYHOMN ATTECTAIIAA ITO UTOT'AM OCBOEHUSA JUCIUTLTHHBI
1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOMN PABOTEI
CTYJIEHTOB

5.1. Texymuii KOHTPOJIb yCIIEeBAEMOCTH
PeiTHHT KOHTpOJb Nel
1. Wckyccreennsiit unresekt (MN). ITpumenenne UM mpu npoeKTHPOBAHHH.
2. MeTomsl IOCTPOEHHE MOJENEH.
3. Meroasl HOCTPOEHHS SIEMEHTOB C IIPUMEHEHHEM HHTepdeiicoB.
4. Meroms1 paboTHI B CHCTEME TPEXMEPHOTO MOJIETPOBAHHS.

PefiTuHr KOHTpOAL Ne2
1. Jaiite onpenencaue CAIIP.
2. Yro sBnsteTcs uenbio Gyakuponuposanus CAIIP?
3. Yo BKJIFOYAET MOJHEI KOMIUIEKT JOKYMEHTALIMH TIPH HEABTOMATH3HPOBAHHOM
NPOEKTHPOBAHUH?
4. Yo sBnsercs 00bEKTOM aBTOMATH3AINK IPOEKTHPOBAHHUS?
5. KaxkoBsl ocHOBHBIE 4epTHl coBpeMeHHbIXx CATIP?

PeiiTuHr kouTpoas Ne3

1. Meroauka mocTpoeHus ueptexeii cOOPOYHBIX €AHHILL U JeTael C
ucnonb3oBagreM 3D - 2D mozennpoBaHus.

2. OcHOBHBIE METOJIBI TPeXMepHEIX Mozenei neranei B Solid Works.

3. Meroxsr koMnoHOBKH coopok B Solid Works.

4., Ha3soBuTe OCHOBHEIC METO/IBI IOCTPOSHHS IIOCKHX 00BEeKTOB 3cku3a B Solid

Works.
5. KoMIeKCHOE IPHMEHEHHE «INEeKTPOHHEIX» B «Mexanuueckux» CAIIP.



5.2. IlpomMexyTOYHASA ATTECTAIHA

Bonpocs! K 3x3amMeny

OcHoBHI pabOTHI B CHCTEME TBEPIOTENBHOTO MoziepoBanus SolidWorks.
Croemuanusuposagneiec CAIIP. OcHoBHBIE BHIIBL

Vuudunmposannsie rpaduyeckue snpa coBpeMenHbx CATIP.

Crpyxrypa CAIIP.

Bunaer obecrieuenug CAIIP

Haiite onpenenenne CAIIP.

Yro sBnsercs uensio Gpynxuuonuposanus CAITP?

I B I R S

YTo BKIIIOYACST [OJIHBIA KOMIUIEKT JOKYMEHTAMHU TPH HEABTOMATH3HPOBAHHOM

NPOCKTHPOBAHAHU?

10.Y710 sBisieTcst 00BEKTOM aBTOMATH3ALMH IPOSKTUPOBAHHUSA?

W.KaxoBbl 0CHOBHBIE 4epThl coBpeMeHHBIX CAIIP?

12.Yto0 3nauut "otkpeitas crpykrypa CAIIP"?

13.MeTo/mKa MOCTPOEHHS UepTeel cOOPOUHBIX €JHHHI U JIeTaleH ¢ Henob3oBanneM 3D -
2D MoaenupoBaHusl.

14.0OcHoBHEBIE METO/IBI TPEXMEPHBIX Mozeneii neraneii B Solid Works

15. Merons! xomnoroBKH cbopox B Solid Works.

16. Ha3zoBuTe OCHOBHBIE METO/IbI IIOCTPOCHHS IUIOCKAX 00BeKTOB 3ckH3a B Solid Works.

5.3. CamocrosaTenbHas paboTa o0y4aomerocs.

1. Buusl obecnieuerns CAITP

2. Co3maHne MOTHOTO KOMIIJIEKTa JOKYMEHTALKH [IPH aBTOMaTH3UPOBAHHOM

MPOECKTHPOBAHUH.

3. MeroauKa MOCTPOEHHMS YepTexkeii COOPOUHBIX eAMHHUI H AeTalei ¢ ucrnons3osanneM 3D
- 2D MouenupoBanusl.
OCHOBHBIE METOJIBI TOCTPOSHHS TPEXMEPHbIX Mozeneii netanei B Solid Works.
Metoas! koMnosoBKH c6opok B Solid Works.
MeTo/IbI TOCTPOEHHs TTOCKHX 00beKkToB scku3a B Solid Works.
OCHOBHBIE METO/IbI TPEXMEPHBIX Moeneit netanei B Solid Works

Cnenunamsuposannbsie CAIIP OC.

«Mexanungeckue» CAIIP B o0sacT 371€KTPOHHKH.

= © © N v ok

0. PasmoBumrOCTH «oneKkTponHbIX» CAIIP.



6. YAEBHO-METOAUYECKOE H THOOPMAIIMOHHOE OBECIIEYEHHE

JUCHUAILINHBI
6.1. KauroobGecneueHHOCTH

HauMeHOBaHHE JUTEPATYPLI: ABTOP, HA3BAHHE, BU H3AHUI, H3AATENbCTRBO Ton KHWUIOOBECIEYEHHOCTb

H3aHus Konuyectro Hanmuuue B

3K3EMILIAPOB INMEKTPOHHOM
W3aHWH B oubnuoreke
6ubnuorexe Bnl'Y Bal'y
B COOTBETCTBHH C
®roc BO

1 2 3 4
1.BBenenue B MateMaTHueckue ocHosbl CAIIP: kype nexumii,- M: JIMK | 2011 - HET
IMpecc, 2011. - 208 ¢ : wun. - ISBN 978-5-94074-829-8.
http://www.studentlibrary.ru/book/ISBN9785940748298.html
2.KoHCTpyHpOBaHUE Y3JI0B U YCTPOMCTR 3/IEKTPOHHBIX CPEJCTB ! 2013 = HET
yue6Hoe nocobue / JI. 0. Mypomues, H. B. Tiopun, O. A. Benoycos. -
Pocrtos #/]l : ©@enukc, 2013, - 540 c. : un. - (Boiciuee oGpazoBaHue). -
ISBN 978-5-222- 20994-3.
http://www.studentlibrary.rwbook/ISBN9785222209943 .html

2011 - HET
3.ITIpoeKkTHpOBaHKE M NPOYHOCTHOM pacuer B cHcteme KOMITAC-3D
VI3, 8-e u3nanue, nepepabotantoe 1 nononuennoe - M.: JIMK Ilpecc,
2011.-320 C.: un. - ISBN 978-5-94074-753-6. Pexxum
nocryna http://www.studentlibrary.ruw/book/ISBN9785940747536.html

JlononHuTensHas nureparypa

4. IMaunkoB JI.H., Acnansuy B.P., Jlonros I'.®., Esrpagos B.B. 2007 - HET
OCHOBBI IPOEKTHPOBAHHA IEKTPOHHLIX cpencTB: YuebHoe
nocobue. - Bnagumup : M3a-s80 Bnagum. roc. yn-ta, 2007. - 239 c.
- KOJIHIECTBO 2K3eMIUIApoB B 6ubnuortexe Bal'V 50mwT. ISBN 5-
89368-735-3

2009 = HeT

5. Ucnonb3osanue CAIIP SOLIDWORKS 6 KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOM MPOEKTHPORAHHH HEKTPOHHBIX CPE/CTR.
JlaGopartopusiii npaktukyM. Coct. A.A.Bapakun - Bnaaumup 2009
I. - KOJIMIECTBO 3K3eMIUIIPOB B bubnuorexke Bal'y 50mrT.

6.2. UaTepHeT-pecypenl

1. htip://www.cadfem-cis.ru/ uH)OPMALHOHHO-CIIPaBOYHAS CHCTEMa

2. htip:/cae-expert.ru/ mHGOPMAIHOHHO-CIIPABOYHAS CHCTEMA

3. www.cad.ru wH()OPMAHOHHO-CTIPABOYHAS CHCTEMA




7. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE JTUCIHMILJIUHBI

MarepranbHO-TeXHHYECKOE 00CCTICYCHHE AUCUMILIAHE! BKIIIOYAET: 000pyI0BaHHe
CHeNHATH3HpOBaHHOA naboparopun (330-3) KOMIBIOTEPHBIE TEPMUHAIBI C TIPOrPAMMHBIM
obecrieuennem SolidWorks, Kompas, Altium Designer;

- OJICKTPOHHBIC 3allHCH, MyJILTHMENNA TIPE3CHTAIINH Ha cepBepe Kadeapsl;

- HMHTPAHET-cepBep noxaneHOl ceru kadenpsr ¢ Wi-Fi - poyrepom GecripoBoaHOro

JIOCTYIIa Ha TEPPUTOPHH MOMEIEHHH Ka(eaphl.



PaGouyro nmporpaMMy COCTaBHII JI.T.H., ipodeccop Onenes E.A. 2Ly

Peuensent
OAO Bnamumupckuii 3aBoj1 DnekTponpubop r. Biagumup, 3aMecTd
IOATOTOBKE NMPOH3BOACTBa — IJIaBHBIH TexHOoIOr 3aines M. K.
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ITporpamma paccMOTpeHa u 0/100peHa Ha 3acelaHiH  Kadenps

TIpotoxon Ne 1 or 31.08. 2021 roma s
3aseaytomuii kadenpoi K.B. TatMbmmesckuii ﬁ‘@ M—’éj _

Pabouas nporpamMmMa paccCMOTpEHa H onoﬁpeﬂa Ha 3aCeIaHHH y‘ICGHO-MeTO,ﬂHHECKOﬁ KOMHCCHH

Hanpasieaus 11.03.03 «KoHCTpyHpOBAaHHE H TEXHOJIOTHS SJIEKTPOHHEIX CPEACTB

[IpoTtoxom No 1 oT 31.08. 2021 ronma gﬁ ‘e/
IIpeacenarens xomuccuu K.B. Tarmeinesckuit 22 A




JJUCT NNEPEYTBEPKIAEHHSA
PABOYEH MNPOTrPAMMBI JUCHUNJIUHBI

Paoyas nporpamma ogobpena ra 20 22 /20 23 yuebHsiii roga

TIpoTokon 3acenanns kadeper Ne £ or 3004 -52 roga
— ¢
3asepyrommii kadeapoi 226¢ Z2% {:ﬁw&ww&ﬂ’ﬂuf LA : )
/7 _

Paboyas nporpamma o06pena na 20 /20 y4eGHBIH roza

[Ipotokon 3acenanus kadeaps No oT roja

3apeayrommii kadeapoi

Pabouas nporpamma onobpena Ha 20 /20 yueOHEIH roga

ITpoToxon 3acemanus kadepsr Ne oT rona

3aBenylomuit kadeapoi




