AHHOTAIUA
paboueii nporpamMmbl yueOHON AUCIUITIIUHBI
b1.0.15.05 kxABTOMATU3UPOBAHHBIE CPE/IbIl IPOEKTUPOBAHUSA
SJIEKTPOHHBIX KOMIIOHEHTOB U CUCTEM (CAIIP, KOMIIAC 3D, AVR)»

1. HaumeHnoBanue o0pa3oBaTeIbHON NMPOrpaMMbl, B PaMKaX KOTOpPOi 4HMTaeTrcs

AHUCHUILINHA
15.04.06 MexarpoHuka u poOOOTOTEXHUKA, MNPOPMIb: YIpaBlI€HUE MEXaTPOHHBIMH U
pOOOTOTEXHMYECKMMH CcHCTeMaMU. Buasl npodeccHoHaNbHOM AEATeNbHOCTH, K KOTOPBIM
TOTOBSITCS BBIIIYCKHUKH, OCBOUBILINE POIPaMMy MariucTpaTyphbl:

— Hay4yHO-HCCIIEI0BATENIbCKasi OCHOBHAS ;
- IPOEKTHO-KOHCTPYKTOPCKAs AOMOJIHUTENIbHAS;
- OpraHU3alMOHHO-YIIPABJIEHYECKAs JONOJHUTENIbHAS. .

2. Oomasi TpyanoeMkocTs S (8 3ET)

3. MecTo IMCIMIIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOTrpaMMBbl.

VYyeOnas aucuuminHa (Moaynb) "CucTeMbl aBTOMaTH3MPOBAHHOTO IPOEKTUPOBAHUS U
MPOU3BOJCTBA" OTHOCHUTCS K ONOKYy oOs3arenbHbIX nuciuruivH (b1.B.OJl) BapuatuBHON yacTu
y4eOHOro IiaHa MOoAroTOBKH 1o HampapieHuio: 111.03.04 DnexTpoHMKAa W HAHODJIEKTPOHHKA
(UuTerpanbHas 3JIeKTPOHHUKA, POTOHMKA M HAHODJIEKTPOHHUKA) .

Jlnst u3yueHus JaHHOM y4yeOHOM AUCHUIIIMHBI HEOOXOAUMBI CIIEIYIOIINE 3HAHUS, YMEHUS
Y HaBBIKH, (pOpMUpyEMBIE PEANIECTBYIOIIUMH TUCIUILTHHAMU.

KomnrerorepHsle, ceTeBbie 1 HHOOPMALIMOHHBIE TEXHOJIOTHH.
3HaHUS: O CTPYKType KOMIIBIOTEpa, (PU3MYECKHX XapaKTePHCTUKAX €ro KOMIIOHEHTOB,
KJacCU(pUKAlMK aNmapaTHbIX W MPOrPaMMHBIX CpEJACTB, IMpoleccax cbOopa, mepenayw,
00pabOTKM W HAKOIUICHUsI MHPOPMALINH, SI3bIKAX, AITOPUTMAX, HHCTPYMEHTAPUU U TEXHOJIOTHSIX
MporpaMMHUpOBaHUs, ©0a3aX JaHHBIX; MporpaMMHOM obOecrnieuenun OBM B obGnactu
POOOTOTEXHUKHU.
YMeHus: TPUMEHATh KOMITBIOTEPHBIE TEXHOJOTHH JJs cOOopa, aHaiu3a W BU3yaIH3alUH
uHpoOpMaluu O POOOTOTEXHUYECKUX YCTPOHCTBaX M (PU3MUYECKUX MPOIEcCax B MEXAaTPOHHBIX
CUCTEMaX.
Hapbiku: B 00acTu MCHOIB30BaHUsl MH(POPMALIMOHHO-BBIYUCIUTEIBHBIX CPEACTB IS PEILICHUs
pa3IM4yHOro KJjacca 3ajad obisactu cbopa, nepegauu, 00pabOTKH, HAKOIUIEHUS U BU3yaIU3allluu
uHbopMaluy; B 00JIACTU aNTOPUTMU3ALMM U MPOTPaMMHPOBAHUS 3a/ay aHajdu3a U CUHTE3a
POOOTOTEXHUYECKHX CHCTEM.

[lepeuenp mocneayrOmUX y4eOHBIX AMCLUMILUIMH, JUISI KOTOPBIX HEOOXOJUMBI 3HAHMS,
YMEHHUS ¥ HaBbIKU, (POpPMUPYEMbIE TaHHOW y4eOHOM MUCIUILTHHOMN:

AJanTHUBHOE YIPABIIEHUE U METOJIbl MCKYCCTBEHHOI'O MHTEIJIEKTa B POOOTOTEXHUUYECKUX
CUCTEMaX.
3HaHUSA: O MPOrPaMMHBIX MHCTPYMEHTaX MEpPCHEKTUBHBIX HH(OPMALMOHHBIX TEXHOJIOTUN
MOJIEIUPOBAHUS U UCCIIEIOBAaHUS MEXaTPOHHBIX U POOOTOTEXHUYECKHX CHCTEM.
YMmenus: BBITIOJIHSTD pacueTHo-rpaduueckue paboThI 1o MIPOEKTUPOBAHUIO
JIEKTPOMEXAHUYECKUX U JIEKTPOHHBIX MOJyJIeH MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM C
NPUMEHEHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHUH.
HaBbiku: BnajieHus cpecTBaMu aBTOMAaTU3UPOBAHHOTO MTPOSKTUPOBAHMS M MAIIUHHON rpaduKu
IIPU MOJICITUPOBAHUU U MIPOCKTUPOBAHUU POOOTOTEXHHUUECKUX CUCTEM UX OTAENIBbHBIX MOJIYJIEH.
[ToaroroBka u 3anIUTa BHITYCKHOW KBAIM(DUKAIIMOHHOW PabOTHI.

Brinmycknas kBanudukanuonHas padora.
3HaHus: O TpeOOBaHUSAX M  OCOOCHHOCTSX  aBTOMATH3HMPOBAHHOTO  MPOEKTHPOBAHUS
pOOOTOTEXHUYECKUX OOBEKTOB TOCPEACTBOM CO3JaHMS M HCHBITAHUA UX LUPPOBBIX
IIPOTOTHUIIOB.



YMeHus: pemarh 3aJayd MPOEKTHUPOBAHHUS POOOTOTEXHUYECKHMX CHCTEM C HCIOJIb30BAaHUEM
COBPEMEHHBIX CTaHJAPTHBIX IMPOTPAMMHBIX CpEJl MOJEIMPOBAHUS, HMCCIEAOBAaHUSA, aHAIIN3a,
pacueTa ¥ THarHOCTHKU.

HaBbiku: cnocoOHOCTh OCYHIECTBIIATH IOATOTOBKY JIaHHBIX, CO3JlaHUE 3CKH3a, pacuer,
npoekTupoBanue uuppoBoil Mozaenu, (OpPMUPOBAHHE KOHCTPYKTOPCKOW JOKYMEHTAlluu |
MOTOTOBKY NMPOU3BOACTBA POOOTOTEXHUUYECKUX OOBEKTOB aBTOMATHU3MPOBAHHBIMH CPEICTBAMU
CHEIHAIM3UPOBAHHBIX POTPAMMHBIX MTAKETOB.

I[Ipu wu3yuenunm kypca "Cucrembl aBTOMaTU3MPOBAHHOIO IPOEKTUPOBAHMS H
IIPOM3BOJCTBA" OCBAaMBAIOTCA: CTPYKTypa M HMepapxXus HWHKEHEPHOIO NPOEKTUPOBAHUS
POOOTOTEXHUYECKUX YCTPOWUCTB, OCHOBHBIE METOJAMKH U TIPUEMBl aBTOMAaTHU3MPOBAHHOTO
MPOEKTUPOBAHUS, TIPOrPAMMHBIE HHCTPYMEHTHI aBTOMATHU3AIlMKM MPOEKTUPOBAHUS, MOATOTOBKU
MIPOM3BOJICTBA U YIIPABJICHUS], TEXHOJIOTUU MH(POPMAIIMOHHON MOAAEP>KKU ITANOB >KU3HEHHOTO
UKIAa M3JeNuid, TEeXHUYecKrue TpeOoBaHUS K amnmapaTHOMY OOECHEUEHHUI0 CUCTEM
AaBTOMATU3UPOBAHHOT'O MPOEKTUPOBAHNUS, UHCTPYMEHTBI JUIsl TEOMETPUUYECKOTO MOJIEIUPOBAHUS,
IPOTOTHITMPOBAHUS, (POPMUPOBAHUS FIEKTPOHHON JOKYMEHTAIMH, YIIPABICHHS pa3pabOoTKON H
MPOU3BOJICTBOM. B pe3ynbraTe m3ydeHus NUCHUIUIHMHBI CTYACHT MPHOOPETET HABBIKK PAa0OTHI C
IpPOrpaMMHBIMH ~ MHCTPYMEHTAaMU TIpU  pa3paboOTKe, UCCIECJOBAHUM U TMPOCKTUPOBAHUU
POOOTOTEXHUYECKUX YCTPOMCTB. B manpHeiinieM moixydeHHbIE 3HAHUS OyAYyT UCIOIB30BaThHCS
IpU TOATOTOBKE M 3alllUTE BBIMYCKHOM KBaIU(UKAIMOHHON paboThl MO HANpPaBICHUIO
noarotoBku MaructpoB 11.03.04 DnekTpoHWKa M HAHOAJIEKTPOHMKA, KOTOpas IMpeArojaract
BJIQJICHUE CTYJICHTOM OCHOBHBIMH HABBIKAMH HCIIOJIH30BAHUS MTPOTPAMMHBIX HHCTPYMEHTOB JJIsI
aBTOMAaTHU3alM1 HHKEHEPHO-KOHCTPYKTOPCKOM JEATEIBHOCTH.

4. Heab u3y4eHus IUCUUNIMHBI

Henp mpuobOpereHne © OCBOEHHME CTYACHTaMU MPOTPAMMHBIX HHCTPYMEHTOB
ABTOMATU3MPOBAHHOTO TPOEKTUPOBAHUSA, O3HAKOMJICHHE C MPHHIMIIAMUA TOCTPOSHUS
coBpeMeHHbIX CAIIP u mosiyueHHe HAaBBIKOB NPU PpPELICHUM HWHXEHEPHBIX 3aJay
MPOEKTUPOBAHUS CJIOKHBIX TEXHUUECKUX CUCTEM ¢ romotisio CATIP.

5. 3apaumn AUCHUNIMHBI DKOHOMHYECKHE aCTIeKThI U 0€30MacCHOCTh
YKU3ZHEJEATEIILHOCTH MPH YIIPABICHUU MPOU3BOACTBEHHBIMU MPOIIECCAMU TTPEIPUSATH
HaIpaBJIEHBI Ha CJIEAYIOIINE 3aJaul TPO(eCcCHOHATIBHOMN e TEIbHOCTH BBIITYCKHUKOB.

HayuHno-uccjieoBaTe/ibCcKasi 1eAITeJIbHOCTD:

- aHAJIM3 HAy4YHO-TEXHMUYECKON HH(OpMAaLKK, OTEUECTBEHHOTO0 M 3apyOeixHOro
ombITa B 007acTH pa3pabOTKU M UCCIIETOBAHHS MEXATPOHHBIX U POOOTOTEXHHUYECKHUX CHCTEM,
M3Y4YE€HHE HOBBIX METOJOB TEOPUU aBTOMATHUECKOIO YIPABIIEHUS, UCKYCCTBEHHOTO MHTEIJICKTa
U JIpyrUX HAy4YHBIX HAMpaBJICHHUM, COCTABISIONUIMX TEOPETHUECKYI0 0a3y MEXaTpOHUKH U
POOOTOTEXHUKH, COCTABIIEHUE U MyOIuKaIus 0030poB U pedeparos;

- MPOBEJICHUE TEOPETUYECKUX U IKCIEPUMEHTAIbHBIX HCCIEIOBAaHUN B 00IacTU
pa3pabOTKH HOBBIX OOpa3lOB U COBEPLICHCTBOBAHMS CYLIECTBYIOIIMX MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM, UX MOAYJIEH U MOJCHUCTEM, TOMCK HOBBIX CIIOCOOOB YIPABJICHUS U
00paboTku MHpOpPMALUKU C NPUMEHEHHEM METOJOB HMCKYCCTBEHHOTO HHTEIJIEKTa, HEUeTKOMH
JIOTUKH, METOJIOB MYJIbTHAr€HTHOTO YIPABIEHUS, HCKYCCTBEHHBIX HEHPOHHBIX W HEUpO-
HEYSTKHX CETEH;

- NPOBE/ICHUE MATEHTHBIX HMCCIEIOBAHUN, CONPOBOKIAIOIIUX Pa3pabOTKy HOBBIX
MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CHUCTEM, C LEIbI0 3aIIUThl 00BEKTOB MHTEIUIEKTYalIbHOMN
COOCTBEHHOCTH, MOJIyYE€HHBIX PE3Yy/IbTaTOB UCCIICAOBAHUH U pa3paboToOK;

- pa3paboTKa SKCIEPUMEHTAIBHBIX 00Pa3I[0B MEXaTPOHHBIX U POOOTOTEXHUYECKUX
CHCTE€M, WX MOAYyJeH M TOJCHUCTEM C IEJIbI0 MPOBEPKM U OOOCHOBAaHUS OCHOBHBIX
TEOPETUYECKUX U TEXHUYECKUX PELICHUM, MOANEKALUX BKIOYEHHUIO B TEXHUYECKOE 3a/laHue Ha
BBITIOJTHEHHE OMBITHO-KOHCTPYKTOPCKHUX PaboT;

- OpraHu3ainys U NpOBEACHHUE IKCIEPUMEHTOB Ha JCUCTBYIOIIMX MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHUCTEMAaX, MX MOACUCTEMAaX U OTICIBHBIX MOJIYJSAX C IEJIbI0 OMpeeIIeHuUs
ux 2(P(EKTUBHOCTH U OINPEIEICHUS NyTe COBEPUICHCTBOBAaHMs, 0O0pabOTKa pe3ysIbTaTOB



OKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUA C MPUMEHEHHEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHI;

- TIOATOTOBKAa OTYETOB, HAYYHBIX IYONUKAlMii W JIOKJIAJOB Ha HAy4YHBIX
KOH(epeHIMAX U CEeMHUHApax, y4acTHe BO BHEAPEHUH PE3yJbTaTOB UCCIEA0BAaHUM U pa3paboToK
B IIPAKTHUKY;

IIpoeKTHO-KOHCTPYKTOPCKAs 1eSITeIbHOCTD:

- TIOATOTOBKAa  TEXHHMKO-DKOHOMHYECKOTO  OOOCHOBAaHHSI  MPOEKTOB  HOBBIX
MEXaTPOHHBIX U POOOTOTEXHUYECKHX CHCTEM, UX OTJIEJIbHBIX MOACUCTEM U MOIYIIEH;

—  pacyeT W TPOBEIEHUE HCCIECIOBAHUN MEXAaTPOHHBIX U POOOTOTEXHUYECKUX
CHCTEM, YIPaBIAIOLMX, HH(POPMALMOHHO-CEHCOPHBIX M HCIOJIHUTENIBHBIX IOJCHCTEM C
UCTIOJIb30BAaHUEM METOJIOB MAaT€MaTHYECKOTO MOJEIMPOBAHUS, MPOBEICHNE MAKETHPOBAHUS U
UCTIBITAHUN JIEHCTBYIOIIMX CUCTEM, 00pabOTKa SKCIEPUMEHTAIbHBIX JAHHBIX C MPUMEHEHUEM
COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA;

- pa3paboTKa CHEIHaJbHOrO MPOTPaMMHOIO OOECledYeHHs A pelleHus 3ajaad
NPOCKTHPOBAHUS MEXATPOHHBIX M POOOTOTEXHHUYECKHX CHUCTEM, pa3padOTKa TEXHUYECKOTO
3aJlaHUs M HETOCPEACTBEHHOE y4acTHe B KOHCTPYUPOBAaHMM MEXAHMUYECKHMX M MEXaTPOHHBIX
MoJlyJIel, MPOEKTUPOBAHUHU YCTPONCTB M CUCTEM YIIpaBJIEHHs U 00pabOTKK MH(pOpMaLUu;

OpraHu3anMoHHO-yNpaBJieHYecKas 1eATeIbHOCTbD:

- pa3paboTKa OpraHM3allMOHHO-TEXHUYECKOM OoKyMeHTanuu (rpaduxoB pabdor,
UHCTPYKLUH, IIJITAHOB, CMET) U YCTAHOBJIEHHOW OTYETHOCTH IO YTBEPXKAECHHBIM (hopMam;

- opraHuzamys paOOThl MaibIX TPYII HCIOJHUTENEH, y4acTBYIOIIMX B
UCCIIE/I0BATEIbCKUX, IPOEKTHO-KOHCTPYKTOPCKUX paborax u B IPOBEICHUHU
AKCIIEPUMEHTAIBHBIX HCCIIEIOBAHNM;

—  KOHTPOJb 3a BHIIOJHEHUEM MEPOIPUATUH MO NPOPHUIAKTHKE POU3BOJCTBEHHOTO
TpaBMaTu3Ma, MpodeccCHOHAIbHBIX  3a00JI€BaHUM,  MPENOTBPALIECHUIO  3KOJOTMYECKHX
HapyLIeHUH B IpOIecce MCCIEAOBAHMS M AKCIUTyaTallMM MEXaTPOHHBIX M POOOTOTEXHUYECKUX
CHCTEM;

6. TpeGoBaHus K pe3yJibTaTaM OCBOCHUS TUCHHILINHBI

IIponecc u3ydyeHus: TUCHMIIIIMHBI HAPaBJIeH Ha (POPMUPOBAHUE IEMEHTOB CIIEAYIOILUX
kommnereHimii B coorBerctBun ¢ @I'OC BIIO (OC FO®Y) u OIl BO no 1aHHOMY HamnpaBIeHUIO
MOATOTOBKHU (CHEIHUATBLHOCTH):

a) ['OTOBHOCTH HCHONB30BaTh Ha NPAKTUKE MPHUOOPETEHHBIE YMEHHS M HAaBBIKU B
OpraHu3ali HCCIIECAOBAaTEILCKUX U TPOEKTHBIX pPadOT, BBINOJHAEMBIX MalbIMH TIpyNIaMu
ucnonuurenen (OK-4)

0) obmenpodeccuonanbubix (OIK):

- BJAJEHUEM COBPEMEHHBIMH HWH(POPMALMOHHBIMU TEXHOJOTUSMH, T'OTOBHOCTbHIO
IOPUMEHATh  COBPEMEHHbIE M CHELMAIM3MPOBAHHBIE  CPEACTBA  ABTOMATHU3MPOBAaHHOI'O
IOPOCKTHPOBAHUS W MAIIMHHOW rpaduKd MpHU TNPOEKTUPOBAHMM CHUCTEM M HMX OTIEIbHBIX
MOAyJIeH, 3HaTh U COOMIOAaTh OCHOBHBIE TpeboBaHusl nH(PopmanronHoi 6ezonacHoct (OITK-
3);

B) npodeccronanbubix (I1K):

— - Hay4yHO-HCCIIeI0BaTEIbCKasi OCHOBHAA ;

TOTOBHOCTb K COCTABJICHUIO AaHATUTHYECKUX 0030pOB U HAYYHO-TEXHHUYECKUX OTYETOB IO
pe3yiabTaTaM BBIIIOJHEHHOH paboThl, B MOArOTOBKE MyOIMKaLMi IO pe3yabTaTaM UCCIe10BaHUi
u pazpaborok (I1K-6);

— TNPOEKTHO-KOHCTPYKTOPCKas AONOJHUTEIbHAS;

- CcHocOOHOCTBIO K TOATOTOBKE TEXHMYECKOTO 33JaHUs Ha IPOCKTHPOBAHUE
MEXaTPOHHBIX M POOOTOTEXHHYECKHUX CHUCTEM MX IOACUCTEM M OTICIBHBIX YCTPOHCTB C
UCITIOJIb30BAaHUEM CTAHJAPTHBIX HCIIOJHUTENBHBIX U YIPABISIIOIIUX YCTPOMCTB, CPENCTB
AaBTOMAaTHKH, W3MEPUTENbHOM M BBIYMCIUTEIBHONM TEXHHKH, a TAaKKE HOBBIX YCTPOMCTB M
noacucrtem (I1K-9);

— OpraHu3alMOHHO-YIpPaBJICHYECKas JONOJIHUTEIbHAS. .



- CrtocoOHOCTBH OpraHU30BBIBAaTh pab0Ty MaibIX Tpynn ucnoanurenei (I1K-12);

B pe3ynbraTe ocBOEHUS AUCHUIIIMHBI O0yJaIOLIUICS T0JIKEH:

3HaTh:

- OCHOBHBIE MOHSTHS TPOLIEcca MPOSKTUPOBAHUSA, CTPYKTYpY U kiaccupukanuio CAIIP,
Buzbl obecieuenuss CAIIP, mecto CAIIP B uHTEerpupoBaHHbIX cucTeMax, B3auMocsasb CAIIP ¢
PLM, PDM cuctemMamMu ¥ CUCTEM TEXHOJOTMYECKOTO MPOCKTUPOBAHUS.

- TEXHOJIOTUM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS, IPOrPAaMMHBIE HHCTPYMEHTHI U,
METOAMKH TPOEKTHUPOBAHUS M HWH(GOPMAIMOHHON TMOMJIEPKKH OSTAaloOB >KU3HEHHOTO IIMKIIA
MIPOMBIIIICHHBIX U3/IEIHIA;

- Ha3Hauenue, pyakuuu noacuctem CAD, CAM, CAE;

- OCHOBHBIE TMPUHIUNBI U METOJbl pacyera, MPOCKTHPOBAHHUS U KOHCTPYHPOBAHUS
MEXATPOHHBIX U POOOTOTEXHUUECKHUX CHUCTEM;

YMers:

- UCIOJIb30BaTh METOAMKH aBTOMAaTH3al[MH NHKEHEPHO-KOHCTPYKTOPCKON AESITEIbHOCTH
npu pa3paboTKe KOMIIOHEHTOB M TOJICUCTEM MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CHUCTEM
pa3IMYHOTO Ha3HAYEHUS;

- CIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTHH, YIIPABIIATh HHPOpMaLIUEit
C IPUMEHEHUEM MPUKIAJHBIX MIPOrPaMM; HUCIIOJIb30BATh CETEBbIE KOMIbIOTEPHbIE TEXHOJOTHUH,
0a3bl JaHHBIX U AKEeThI IPUKIAJHBIX IPOrPaMM B CBOEH MpeAMETHON 00J1acTH

- rpadpuuecku oToOpakaTb TeOMeTpUuYecKue 00pa3bl U3AeIUd U OOBEKTOB
POOOTOTEXHUKH, CXEM U CHCTEM

Bnaners:

- CHOCOOHOCTBIO HCIIONB30BaTh CPEACTBA ABTOMATU3MPOBAHHOTO IPOEKTUPOBAHUS,
IIPOU3BOJICTBA, YIPABJIEHUS, Pa3paOOTKU SJIEKTPOHHOM JTOKyMEHTAlluU, MPOTOTUIHPOBAHUS,
UH(POPMALIMOHHOM TMOJ/IEPKKM JTAloB JKU3HEHHOTO IMKJIA H3JIeNui Juid pa3paboTKu U
OpraHM3ali IPOU3BOJICTBA OTAEIBHBIX KOMIIOHEHTOB POOOTOTEXHUYECKUX YCTPOWCTB U
CJIOXKHBIX TEXHUYECKHUX CHUCTEM;

- CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIOJIb30BAaTh MH(POPMAIIMOHHBIE TEXHOJIOTUH, B TOM
YHCJIe COBPEMEHHBIE CPEJICTBA KOMIIBIOTEPHOU Tpa(uKH B CBOEH MPEeIMETHOM 001acTH.

7 Coaeprxanue JUCHHUILIAHBI

Paznen 1. Beenenue B coBpemennbie CAIIP. CucteMHBIN NOAX0J K IPOEKTUPOBAHUIO.
[TonsiTue wuHXXeHEpHOro mpoekTupoBaHus. I[lpuHimMnel cuctemHoro mnoaxoaa. CTpykTypa
nporecca MPOEKTUpoBaHUA. Mepapxudeckas CTPYKTypa MPOEKTHBIX —CHEUpHUKAIMA U
uepapxuueckrue ypoBHH npoektupoBanus. Ctaguu npoektupoBanus. CoaeprkaHue TEXHUYECKUX
3ajjaHuil Ha npoekTupoBaHue. Knaccudukanus moaeneit u mapaMeTpoB, HCIOJB3YEMbIX NpHU
ABTOMATU3MPOBAHHOM  IPOEKTHPOBAaHUM. THUNOBBIE  NPOEKTHbIE  Mpoueaypbl.CHCTEMBI
ABTOMATU3MPOBAHHOIO IPOEKTUPOBAHUS MU HX MECTO CPEeIu APYTHX aBTOMAaTU3UPOBAHHBIX
CUCTEM. DTallbl )KU3HEHHOT'O LMKJIa IPOMBIIUIEHHBIX HU3Aeauil. OCOOEHHOCTH MPOEKTUPOBAHUS
aBTOMATU3UPOBaHHBIX cucteM. CleHapuil MHTErpalMM IPOEKTUPOBAHMSA M IIPOU3BOJCTBA
nmocpencTBOM o01iei 0a3pl naHHbIX. Peanbnblii mpumep ucnoss3oBanusi CAIIP B pa3spaboTke
npoaykra. CucTeMbl aBTOMaTU3allMK MTOATOTOBKH IMPOU3BOJACTBA, YIPABICHUS IPOU3BOACTBOM,
TeXHU4YecKor moaroroBku mnpousBojactea. CAD/CAM/CAE/PDM cuctembl, KOMILJIEKCHBIC
aBTomMatu3upoBaHHele  cuctembl.  CAIIP  koHCTpykTOpa,  TEXHOJIOTa,  HHXKEHEpAa,
JEIONPOU3BOUTENSA, YIpaBieHa. MecTo M Ha3HAYeHHE aBTOMATHU3MPOBAHHBIX CHCTEM B
UEpapXUUYECKON CTPYKTYpE CTaaui NMPOeKTUpoBaHus. IIpuMepsl Moaxon0B K KOHCTPYHMPOBAHUIO
HA OCHOBE KOMITbIOTEPHBIX TEXHOIOTHH.

Paznen 2. Texuuueckoe obecrieueHHE CHCTEM aBTOMATH3MPOBAHHOTO MPOCKTHPOBAHUS.
TexHuueckoe obecrieyeHHE CUCTEM aBTOMATHU3MPOBAHHOTO MPOEKTHUPOBAHUS U MPOU3BOCTBA.
CrpykTypa TexHHMYECKOro oOecredeHus. TpeOoBaHMs, NPEIbSBIsSEMble K TEXHHYECKOMY
oOecnieueHu0. Amnmnaparypa pabouux MecT B aBTOMATU3HPOBAHHBIX CHCTEMaX MPOEKTHUPOBAHUS
U ynpaBieHUs. PacripenencHHble BBIUMCIUTENbHBIE CeTH. KOMIIOHEHTHI MaTeMaTH4ECKOIO
obecrieuenus. TpeOoBaHMS K MATEMAaTUUECKUM MOJIEISIM U YMCIIeHHBIM MeTofam B CATIP.



Pazgen 3. Meroaudeckoe U MporpaMMHOE 0OECTICYEHHE aBTOMATH3HMPOBAHHBIX CHUCTEM.
CucreMbl aBTOMAaTH3UPOBAHHOTO IPOEKTHPOBAHMWS B MalIMHOCTpoeHUH. Vcropus pa3Butus
CAIIP B MmammHOCcTpoeHuU. CucTemMbl aBTOMaTU3UPOBAHHOTO IIPOEKTUPOBAHHUS, IPUMEHIEMBIE
JUIE TIPOSKTHPOBAHUSI M TPOU3BOJACTBA pOOOTOTEXHHUECKUX cucTeM. OCHOBHbBIE (DYHKIMH U
npoekTHble nponenypsl, peanusyemsle B 10 CAIIP. IIporpammuoe oGecneuenune. CucteMsl
ABTOMATU3MPOBAHHOTO IPOEKTUPOBAHMS JJIEKTPOHHBIX KOMIIOHEHTOB POOOTOTEXHUYECKHX
cucTeM. ABTOMaTH3alUsl IIPOEKTUPOBAHMS MHTETPAIbHBIX CXEM M JJIEKTPOHHOW ammaparypsl.
IIpoextHbie mpouenypsl. IIpoekTupoBaHue nedaTHbIX IUIAT. SI3BIKM IIPOrpaMMHUPOBAHUS.
ABTOMaTHU3UPOBAaHHBIE  CHUCTEMBl  yNpaBJIE€HUS  Pa3pabOTKOM U MPOU3BOJCTBOM.
OpranuzanvoHHasl CTpaTerusi HMHTETpalMd IPOU3BOJACTBA M YIPABIEHUS TOCPEICTBOM
aBTOMATU3MPOBAaHHBIX MNporpamMMmHbIX cpencts. Cucremsl u mnozacucreMel ERP. Ilponecc
BHeApeHus cucteM ERP. ABromarusamnus yrpaBie€HHsS TEXHOJOTHYECKHMMH IPOIIECCAMHU.
ABTOMaTU3UPOBAHHBIE CHCTEMBl CO3JAaHHUS M BEACHHUS TEXHUYECKOW JIOKyMEHTalluu U
nenonpousBoacTBa. CpeacTBa aBToMaTU3aluy pa3paboTKu MporpaMmMHoOro obdecnedeHus. Turmsl
CASE-cucrem. Crnenudukanuu npoekroB nporpamMmmusix cucreM. Metoauku IDEFO u IDEF3.
Meroauka IDEF1X. f3bik Unified Modeling Language.

Pasnen 4. CucreMbl aBTOMaTU3MpPOBAaHHOIO IPOEKTHPOBAaHUS M IPOU3BOICTBA.
WupopmanvonHas  moajep)kKka  3TAaloB  JKU3HEHHOro  IMKiIa  u3fgenuid.  Cucrtemsl
ABTOMATU3MPOBAHHOIO NPOEKTUPOBAHHUA M NpPOM3BOACTBA. IIpeanmochulkm M NpPUYMHBI
nosiBineHuss CALS-texnonmoruil. OQQPeKTUBHOCTh HMHTETpPALlMM JAHHBIX O MPOMBIIUIEHHBIX
m3nenusx. Cucremusie cpensl CAIIP. O630p CALS-cranmaproB. CraHmapTel yHpaBieHUs
KayeCTBOM IPOMBIIIIEHHOW poOoTOoTeXHMYecKoM mnpoaykuuu. IIpobiema obOmeHa naHHBIMU
pazmuunbix CAIIP. STEP-texnonmoruu. CrangapT oOMeHa JaHHBIMA MOJENH HU3JEIHS.
CoBokynHocts ctanaaptoB ISO 10303. Crpyxrtypa cranmaptoB STEP. Meroapl onucanus.
Mertoapl peanuzauuu. [Ipuxiagneie mpoTokosbl. TunoBble (parMeHTbl HH(POPMALMOHHBIX
moneneil. Unrerpanuss CAD u CAM. Ilpou3BoAcCTBEHHBIN HMKI JeTanu. TexHosornyeckas
IOJArOTOBKA MpPOM3BOJACTBAa. HeaBromarm3mpoBaHHBIN Moaxo. MoauduuupoBaHHBIN MOIXO.
I'enepatuBHBI 1TOAXOA. ABTOMAaTU3MPOBAHHBIE CHUCTEMBl TEXHOJIOTMYECKOW IOATOTOBKHU
npousBojctBa. CAM-I-CAPP. MIPLAN u MultiCAPP. MetCAPP. ICEM-PART. I'pynnosas
texnosiorusi. Uurerpamus CAIIP u TexHonoruyeckoro odopyaoBanus. YuciaoBoe mporpaMmmMHOe
ynpasienue. AnnapatHas koHpurypamus u tunel cucteM YITY. Cuctemsr NC, CNC, DNC.
OcHOBBI cocTaBlieHUs TporpamMMm o0paboTku neraneil. CocTaBiieHHE MpPOrpaMM BPYUYHYIO.
ABTOMaTU3UPOBAHHOE COCTaBJICHHE IIPOrPaMM. SA3bIKn IIPOrPaMMUPOBAHHS.
[IporpammupoBanue 06padotku nmo 6aze CAD. BeicTpoe nmpoTOTUNHPOBAHKUE W U3TOTOBJICHHE.
[Tponeccrr ObicTporo mpototunuponanus. Henoporue cranku (3d mpunTepsl) Uit ObICTpOro
IPOTOTUIMPOBAHUSA U M3roToBieHUA. [IpoToTHnbl ans ouenku npoekta. IIponeccsl ObicTpoit
UHCTPYMEHTOBKU.  Ilpumepbl  cHenuasbHOrO  NPUMEHEHHsT  OBICTPOrO  M3TOTOBJICHHMS.
[IporpaMMHBIE TEXHOJOTMM JUIsl OBICTPOrO MPOTOTUIMPOBAaHMA. BupTyanbHas HH)XKEHEpUs.
Omnpenenenue BUPTyaabHOW HHXEHEpUU. KOMIIOHEHTH BUPTYyalnbHON MHXKEHEpUU. BupryansHoe
npoektupoBanue. lludpoBas umutanus. Buprtyanenbeiii 3aBoa. I[lpumeHeHue BHUpPTyallbHOU
uHxeHepuu. IlnanupoBanue npoussBonacTsa U npoaykTos. Cpeacrsa nmpoektupoBanus. OueHka
BO3MOXXKHOCTH npou3BoAcTBA. OLlEHKa M KOHTpOJb KadecTBa. OICHKa W ONTHUMM3ALMA
IPOM3BOJICTBEHHOTO Tporiecca. baza 3nanmii. KomiektuBHas pazpaboTtka.

Paznen 5. TexHoiorum  aBTOMATU3allMd  MPOCKTHBIX, KOHCTPYKTOPCKUX U
TexHojornueckux 3aznad. Murterpamus CAD M KOMIBIOTEPHOIO MOJEIMPOBAHUA. 3adaud U
paznuuusi, npobnembl uHTerpanud CAD u KommbploTepHOTO MozaenupoBaHus. Ilpumepsl
IIPOMBIIIJIEHHOTO TPUMEHEHUS! KOMIIBIOTEPHOTO MojenupoBaHus. [IporpaMmHble NPOYKTHI.
Anmaparypa. HccnenoBarenbckue mNpoOJEeMbl W MPENATCTBUS BHPTYAIbHOM WHIKCHEPUH.
OcHoBHBIE KOHIENIMH rpadudeckoro nporpammupoBanus B CAD. I'paduueckne 6n0anoTeKH.
Cucrembl koopauHat. OkHO W BHAOBOM 3KpaH. [lpumutuBbl. OTpe3ok. MHOroyroJibHUK.
Mapxkep. Tekct. BBoa rpaduku. Jucnneitnsiit ¢aiin. Matpuna npeoOpa3oBanus. TpaHcasuus.
Bpamenue. Orobpakenue. Jpyrue maTpuiisl npeoOpa3zoBaHus. Y JajleHUE HEBUIUMBIX JIMHUN U



noBepxHocTeld. Meron z-Oydepa. Busyanuszamus.  3arymieBbiBaHuE. TpaccHpoBKa JIyden.
I'paduueckuit untepdeiic nonb3oparens. Cucremsl reomerpudeckoro moaenuponanus CAIIP.
CucreMsl kapkacHOro mojenupoBaHusi. CuCTEMbl TOBEPXHOCTHOIO MOZAeNUpoBaHus. CUCTEMbI
TBEPJOTENBHOT0 MozenupoBanus. OyHkiuu mMoxenuposanus. CTpykrypa AaHHbIX. OnepaTopsl
Oiinepa. bynesckue onepatopsl. Pacuer o0bemMHBIX napameTpoB. HeMHOT0ooOpa3HbIe CUCTEMBI
MojenupoBanus. CUCTeMbl MOJEIMPOBAHUS YCTPOUCTB. ba3zoBble (YyHKIMHM MOAETMPOBAHUSA
arperaroB. [IpocMmoTp arperara. Bo3Mo>KHOCTH COBMECTHOTO MPOeKTHpoBaHus. Vcnonb30Banue
Mojenell  arperatoB. YmpolieHue arperaroB. MognenupoBanue it Web.  Cucremsl
ABTOMATHU3UPOBAHHOW pPa3pabOTKH AJIEKTPOHHOUW JokymeHTanuu. Co3fgaHue M IyOJMKaIus
yepTexkeil. TexHuueckue wumocTpanuu. MHTepakTuBHBIE pykoBojacTBa. [lyOnmkanms
TpeXMepHbIX NMpoekToB. CpeacTBa aHUMAIMU U BU3YalIM3alMU PE3YJIbTaTOB MPOCKTUPOBAHUS.
Hactpoiika mnapamerpoB. Enumnunst usmepenus. Pasmepsl. Cron. CeTka u  IpHBs3Ka.
[rpuxoBka.  @yHkuuu  aHHOTHpoBaHus.  [IpoctanoBka  pa3zmepoB.  [Ipumeuanus.
Bcenomoratensuble ¢ynkuuu. IIporpamMmmupoBanue ckpuntoB. M3mepenus. JlomonHuUTeNbHBIE
byakuun. COBMECTUMOCTH (haiiioB.

9. OcHOBHBIEe 00pa30BaTeIbHbIE TEXHOJIOTHH

[TomMuMO TpagUIIMOHHBIX O0pPa30BATEIbHBIX TEXHOJOTHM, BKIIOYAIONIMX JIEKIIMOHHBIE
3aHATHS, peIIeHUe MPAKTUUECKUX 3a/1a4, P MPEIoJaBaHUH JUCIHUILIMHBI UCTIONb3YETCS METO.T
MPOEKTHOTO 00y4YeHUs1 (MHOMBUIyaJIbHOE 3amaHue). B pesynapTaTte CTYACHTBHI ydaTcs
aHATM3UPOBATh IIOCTABJICHHYIO 3a7ady, (OpMyJIHpOBaTh Ielb M IYTH €€ JOCTHKCHHS,
IUTAHUPOBATh CBOIO JEATENbHOCTh. [IpakTuyeckue 3aHATHS MO AMCLUIUIMHE MPOBOJAATCA B
UHTEPaKTHUBHON (opme. YueOHBIN mporecc 0a3upyeTcsi Ha KOHILEMIUH KOMIETEHTHOCTHOTO
00y4eHusl, OPUEHTUPOBAHHOIO HAa (OPMHUPOBAHHUE KOHKPETHOTO MEpeuHs MpodecCHOHaTbHBIX
KOMIIETEHIINH, aKTyaJIN3aLUI0 OJTYyYaeMbIX TEOPETHUECKUX 3HAHUH.

9. ®opMBbI KOHTPOJISI

Texkymmii KOHTpPONb: TIOCEIICHHE JEKIHH, paboTa Ha NPAKTUYECKUX 3aHIATHUSAX.
MHAMBUAYaJIbHOE 33/1aHKe, IPOMEXKYTOUHAs aTTecTalus B BUAE K3aMeHa.



