MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

3HameHckui E.A.

« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CUCTEMbBI ABTOMATHN3NPOBAHHOI'O ITPOEKTHPOBAHUSA ABTOHOMHBIX
CUCTEM YITPABJIEHUS CPEACTBAMMU ITOPAJKEHUSA

Hanpagsnenue/cnenuaibHOCTb

MOAroTOBKH

Cnenuanu3zanusa/mpoguis/mporpamma

MOrOTOBKH

YpoBeHB BbICIIero 06pa3oBaHus

®opma o0yueHust

®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3padorunk paboueit

17.05.01 Boenpunacel ¥ B3pbIBaTe/IH

B3psbiBarenn

Choenuaaurer

Ounas

E OpyXue H CHCTeMBbI BOOPYXe€HHUSI

E6 ABTOHOMHBIE NTH®OPMAILIMOHHBIE 1 YITPABJ/IAIOIIINE
CHUCTEMBI

E6 ABTOHOMHBIE NTH®OPMAIIMOHHBIE U YITPABJ/IAIOIIINE

IPOrpaMMbl CHUCTEMBI
a YACDHI (o HaIMUHI0 BH/I0B 3aHATHH) o
=g | @ | AYIUTOPHBIE 3AHSATUS | CAMOCTOSITE/IbHASI PABOTA | &
S E 8 = < - ?
e 2= B = = =< = -2 | o8
= g S 2s | S @ A= | B8
O | O |oH | & = M Q = 5O | »J
& | @ | =x| O = =g O = < =2 | &
> |5 2E| 2| £ 5 cS|8E| £ | £ | & | 2% | HEZ
bl
5|EE|g| 8| % 55 EE 8 B % g5 &S
= R E |of g5 ® o o | 5o |&
E’% 2 2E | £° o S | BS E
R2| 5 = = S > ':cg <
© 5 & M /@
5 9 3 | 108 | 68 34 0 34 40 0 0 40 T‘f

Cankrt-ITetepOypr
2025 30665




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa E6 ABTOHOMHBIE UHOOPMALIMOHHBIE U
YIPABJIAROILIWE CUCTEMBI
[TaBnoB Asnekcanzp CepreeBud, CTapIiuii MperojaBaresib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel E6 ABTOHOMHBIE TH®OPMAILIMMOHHBIE U YITPAB/IAHOIIIUE CUCTEMbI

3aBenytomuii Kadenpoit Ocekun U.A., 1.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

E6 ABTOHOMHBIE NTH®OPMAILIMOHHBIE 1 YITPAB/IAIOIIIUE CUCTEMBI

3aBegytomii Kadenpoi OcekuH U.A., f.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OTIK-8 — CrocobeH TOHMMATh TPUHIUIBLI pabOThl COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOIOTUH U
WCTIO/b30BaTh WX JJIs1 pPelleHus 3aZiad NpogeCcCUOHaNbHON [esTeTbHOCTH

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
OIIK-8

3HAHUA:

0COOEHHOCTH TIpUMeHeHUsT (PYHKIIMOHATBHBIX MOAYy/Aed cucTeM HHMOPMAI[MOHHOTO COMPOBOX/EHUS
JKA3HEHHOT0 LIUKJIa U3/ e/uii;

[JIAaHWPOBaHWE BBIYMCUTENIBHOTO 3KCTIEPUMEHTa;

TIPUHLMITBI TOCTPOEHUS M CTPYKTYPY CUCTEM aBTOMaTU3aLiy NMPOU3BO/CTBa CPEeJCTB MOpaXKeHUsT;

HNCTOPUA Pa3BUTHUA CUCTEM aBTOMATHU3HMPOBAHHOI'O ITPOEKTHPOBAHMNSA;

TIpYMeHeHNe CUCTeM aBTOMaTU3UPOBAHHOTO TIPOEKTUPOBAHUS Ha 3Tarax XKU3HeHHOTO I[UKJIa U3fe/uii;

HCII0/Ib30BaHKe MaTeMaTH4eCKOro anrapara py MOZe/IMpOBaHrY CPeJCTB MOPayKeHHsI;

YMeHUS:

T/IaHUPOBATh U OPraHU30BbIBaTh Pa3pabOTKy U3euii ¢ ucronb3oBanuem CATIP;

TPUMEHSITh KOMIT/IEKC TIPOTPaMMHBIX U TeXHUUYECKUX CPeJCTB KOMITbIOTEPHBIX TEXHOJIOTHUM Ha 3Tarax
>KU3HEHHOTO 1TUKJIa U3/1e/Hii;

rcrnonb3oBaTe CAD/CAM/CAE-cucTemMbl Ipy NMPOEKTHPOBAaHUH CPE/ICTB MOPaXkKeHUST;

pa3pabarbiBaTh MaTeMaTHUeCKHe MOJe/IN CpeAcTB mopakeHusi B CATIP;

MPOBOJAWTH ONTMMHU3ALMI0 IPOEKTHBIX napameTpos B CAIIP;

HABbIKU:

TOCTAaHOBKA MPOEKTHBIX 3a/lau ¥ BBIOOD ONTHUMAa/IbHOW CTPYKTYPhI TPOrPaMMHO-TEXHUUECKUX CPE/ICTB
Onst  peamu3aiiuu U 3(Q@PeKTUBHOrO  TNpUMEHeHUsI  KOMIIbIOTEDHBIX  TEXHOJIOTUHA B YCJIOBUSIX
aBTOMAaTH3MPOBAaHHOTO MTPOEKTUPOBAHKS B3phiBaTesiel U B3pbIBaTebHbBIX YCTPONCTB;

ucnonb3oBate CAIIP npy nNpoeKTHpPOBaHWHU B3phIBaTesieil U B3pbIBaTe/IbHbBIX YCTPOMCTB;

MpOBe/IeHHe PACUeTOB U MO/IETUPOBAHUS B3PHIBATE/IEH W B3phIBATE/LHBIX YCTPOWCTB OOEMpUNacoB
Pas/IMuyHOro Ha3HaYeHus ¢ ucrosb3oBanueM CAIIP;

MpOBe/leHre UH)KeHePHOI'0 aHa/li3a B3pbiBaTesiell U B3phIBaTeIbHbIX YCTPOUCTB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmua CUCTEMBI ABTOMATU3UPOBAHHOI'O TPOEKTUPOBAHUSA
ABTOHOMHBIX CUCTEM YITPABJIEHUA CPEJICTBAMU ITOPAKEHUS siByisieTcst TUCTUTITAHOMN
o0sa3aTeIbHOM yacTH 0/10Ka 1 mporpamMMbl MOATOTOBKY 10 HaripaesieHuto 17.05.01 Boenpunach u
e3pblgamenu.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
NMHO®OPMAIIMOHHBIE TEXHOJIOT'MU U ITPOT'PAMMUWPOBAHUE, TEOP1U MEXAHN3MOB
1N MAIIWH, OCHOBBI BA/NIUCTUKU "W AJPOAUHAMUKU CPEJCTB IIOPAJKEHWA,
TEOPETUYECKASI MEXAHUKA, APTWI/IEPUMCKASI TEXHUKA, PAKETHASI TEXHHKA,
BOEITPUITACHI, COITPOTHUB/IEHUE MATEPUAJIOB, KOHCTPYKTOPCKO-
TEXHOJJIOTUYECKASA ITPAKTHKA, IMPOTPAMMMPOBAHUE n OCHOBBI
AJITOPUTMU3BAIINNA, YHNUC/JIEHHBIE METOAbl MOJE/IMPOBAHUSAA TIIPOIECCOB,
IMPOTPAMMHGBIE CPEJICTBA PEHIEHWS MH)XEHEPHBIX 3AJJAY, [TPOEKTUMPOBAHUE "
KOHCTPYVPOBAHHUE B3PBIBATEJIENM, TEOPUSI OBPABOTK UH®OPMAIIVN B/IVDKHEN
PAJINOJIOKALINN, AHAJIN3 KOHCTPYKI.[HPI B3PBIBATEJIEMN, PAINODPU3SUNKA.

Copep>kaHue JUCLIUTIUHEI SIBSIETCSI OCHOBOM /17151 ocBoeHus aucuuruiida: METO/IbI UCIIBITAHUM
B3PBIBATEJIE, MUKPOJJIEKTPOMEXAHNYECKUE CUCTEMBI B3PBIBATEJIEN,
IMPEJUITIIOMHAS ITPAKTUKA, BBITIIO/IHEHUE, ITOATI'OTOBKA K IMTPOLEAYPE 3AIIINTHI
M 3AIIUTA BBIIIYCKHOM KBAJIM®UKAIIMOHHOM PABOTHI, IMPOEKTUPOBAHUE U
MOJIEJTMPOBAHUE J/IEKTPOMEXAHUYECKHMX B3PBIBATEJ/IEM, ITPOEKTUPOBAHUE W
MO/JIEJTMPOBAHUE 3JIEKTPOHHBIX B3PBIBATEJIEN, 3®OEKTUBHOCTH U HAJIEXKHOCTD.

[pesBapuTebHBIE KOMITETEHLH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs 0 Havuasia U3yueHus TUCLATUTAHBL:

¢ OIIK-10 — CniocobeH MpUMeHATh MEeTO/bl MATEMATHUUECKOTO aHa/TN3a, MO/[eTMPOBAaHUS U CUCTEMHOTO
TIPOEKTHPOBAHHS, TEOPETUUECKOTO U SKCTIIepUMeHTaIbHOTO UCC/IeZl0BaHUS [J1s PellieHHs] MH)KeHepHBIX
3a/ia4 NNPOeKTUPOBAHUS, ITPOU3BO/CTBA U UCIILITAHUS OPYXKUSL U CUCTEM BOOPY>KEeHUS

e OIIK-11 — Criocob6eH OpHEHTHPOBATLCSA B IIPOOIEMHBIX CUTYAL[USIX U PeIlaTh CJI0KHbIE BOPOCHI
MPOEKTUPOBAHUS, TIPOU3BO/ICTBA, UCTILITAHUS 1 IKCITyaTal[u OOETIPUIACOB U B3phIBaTe/Iel Pa3TuuHOrO
THUIA U Ha3HAYeHUsI

¢ OIIK-12 — CriocobeH KaueCTBeHHO W KOIMUeCTBEHHO OL[€HUBATh Pe3y/bTaThl, MATEMAaTHUECKU
(hopMynMpoBaTh OCTAHOBKY 3aZlauM U pe3y/bTaThl ee pellleHrsl IPUMEeHUTeTbHO K POeKTHPOBaHUIo,
TIPOU3BO/ICTBY, UCITBITAHUSIM U IKCIUTyaTallii OOeTPUTIaCcOB U B3pbIBaTesell pa3niyHOro THIa U
Ha3HaYeHUs!

¢ OIIK-15 — CriocobeH 4eTKo (JOpMY/TUPOBATh 1[€JTH U 33/Iaul MPOEKTHBIX MPOIIeAYP, BKIOUas
pa3paboTKy TaKTUKO-TEXHUUECKUX 3a/IaHKI Ha TIPOEKTUPOBAaHKUe OOEMPUIIAacoB U B3phIBATE/eH
pas3/IMYHOrO TUMNAa U Ha3HayeHHs

¢ OIIK-2 — CrniocobeH caMOCTOSTe/TEHO IPUMEHSITH TIPHOOpeTeHHbIe MaTeMaThyecKue,
eCTeCTBeHHOHAay4Hble, COLIMalbHO-3KOHOMUYeCcKHe 1 podeccroHa bHble 3HAHUS /151 pellieHust
WH)XeHepHBIX 3a7,a4u

¢ OIIK-3 — CrniocobeH MOHUMATh CYI[HOCTh U 3HaUeHHe WH(OPMAIIMU B Pa3BUTHA COBPEMEHHOTO
WH(OPMAIIMOHHOTO 00IIIeCTBa, 0CO3HABATh OMACHOCTh U YTPO3bl, BO3HUKAIOIIIUE B MPOIIECCE ITOTO
pa3BuTHS, COOMIOATh OCHOBHBIE TPeOOBaHMsI MHPOPMALIIOHHOM 6e301MacHOCTH, B TOM YHC/Ie 3allUThI
roCyZlapCTBEHHOM TalHbI

¢ OIIK-5 — CrniocobeH pyKOBOJUTB KOJITIEKTUBOM B Chepe WH>KeHePHO-KOHCTPYKTOPCKOH J1esITeTbHOCTH,
reHepypoBaTh, OLEHUBAaTh U UCII0/Ib30BaTh HOBbIE NH)KEHEPHEBIE UJlen

¢ OIIK-6 — CriocobeH HCIO0/Ib30BaTh B MH)KEHEPHOH 1eATeIbHOCTA METO/IbI, CLIOCOOBI 1 Cpe/iCTBa
MOTyY€eHHMsI, XpaHEeHHs1, epepaboTKu UH(OPMAIIUK C UCTI0Tb30BaHUEM COBPEMEHHBIX MH(MOPMAITMOHHBIX
TeXHOJI0TUM

¢ OIIK-7 — CrniocobeH aHaM3UPOBAaTh TeKyllee COCTOSIHHE 1 TeHAEHIUM Pa3BUTHsI OPY>KHUSI U CUCTEM
BOODY>KEHUsI

¢ OIIK-8 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0Thl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN 1
WCTIOTb30BaTh WX JJIs PellieHus 3a/iad rpodeCcCHOHAIbHOM JesTeTbHOCTH

¢ [TK-3 — CrniocobeH NpOeKTUPOBAaTh U KOHCTPYUPOBATh B3PhIBAaTe/ M Pa3/IMYHOTO Ha3HAUEHHS],
pa3pabaTbiBaTh MPOEKTHYIO JOKYMEHTALIUIO, POBO/IUTh TEXHUUECKHE PACUeThl U ONMTHMU3UPOBATh
TIpOEeKTHbIE MTapaMeTphl B3pbIBaTe/en

¢ [TK-4 — CrniocobeH pa3pabarbiBaTh, 000CHOBBIBATh ¥ BHE]PSTH MPOTPECCHUBHEBIE TEXHOIOTHUECKHIe
TIpOLieCChl POU3BOACTBA B3phIBaTesel, a TakkKe WX OT/e/IbHBIX Y3710B U JleTaneit



¢ [TK-93 — Cniocob6eH reHepUpOBaTh HOBBIE WJIEH [I/IA PEIIeHNs 3a/iau [TU(POBO SKOHOMUKH,
abCcTparupoBaThCsi OT CTaHJAPTHBIX MOZeNel, TiepeCcTpanBaTh CI0XKUBIINECS CIIOCOOBI pelieHus 3a/1ay,

BBI/[BUTaTh a/IbTepPHATUBHbIE BADUAHTHI A€HCTBHUH C 11e/Ibl0 BEIPAOOTKM HOBBIX ONTUMAaJIbHBIX
alropuTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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OIIK-8

Paspen 1. Ba B aBTOMaTH3UP MPOEKTHP aBT IX CHCTEM
ynpas/ieHHus cpecTBamMu nopaxkenus. 1.1 Llenu, npegmer u 3aauu Kypca. 1.2 CucteMHbIH
TMOAXO/, K NTPOEKTUPOBAHHIO aBTOHOMHBIX CUCTEM YIIpaB/IeHHs CPe/ICTBAMH TopakeHust. 1.3
CrpyKTypa npoliecca MpoeKTHpoBaHus. 1.4 TIpUHLIMITEI aBTOMATHU3UPOBaHHOTO

5 9 rpoekTUpoBaHus. 1.5 CHUCTeMbl aBTOMAaTU3UPOBAHHOTO NpoeKTHpoBaHus. Kinaccudukarys 37 29 17 12 8 25
CATIP. 1.6 Bugpi o6ecnieuenuss CATIP. 1.7 BorunciurenbHbie cet CATIP. 1.8 CAD/CAM-
cucremsl. ECAD cucremsl. 1.9 CAPP-TexHomoruueckast IoArotoBka npoussozacrsa. CKAIA
cucremsl. 1.10 CAE-cucremsl. 1.11 PDM/PLM/TDM-cucremsl. 1.12 Pons CATIP Ha sTanax
JKM3HEHHOT'0 LiUK/Ia U3/le/Insl.

Paszpen 2. MaremaTHueckoe obecriedeHye aHa/IM3a MPOEKTHBIX peleHu. 2.1
KoMIoHeHTBI MaTeMaTH4eCKoro obecriedeHusi. MaTreMaTU4eCKuid anmapar B MOZIE/ISIX PasHbIX
repapxuuecKux ypoBHeii. TpeGoBaHUs K MaTeMaTHYeCKMM MO/e/ISIM M YHC/IeHHbIM MeTOZiaM B
5 9 CAIIP. 2.2 Marematiueckyie MOZe/H B TIPOLie/lypax aHaIM3a Ha MakpoypoBHe. MeTozbl U 35 24 8 16 11 30
a/ropuTMbI aHa/M3a Ha MaKpPOypoBHe. 2.2 Maremarudeckoe obecriedeHre aHam3a Ha
MUKpOypoBHe. 2.3 Maremariueckoe obecrieueHre aHank3a Ha GyHKLOHAIbHO-/IOTHYECKOM
ypoBHe. 2.4 Maremariueckoe obecrieueHre aHaanu3a Ha CUCTeMHOM ypoBHe B CATIP.

Paspen 3. Maremarnueckoe ofecreyeHre CHHTe3a MPOEKTHBIX pewnenuid. 3.1 [TocTaHoBKa
5 9 3a/]a4 apameTpuuecKoro cuHresa. 3.2 O63op mMetoz0B ontimusanuu. 3.3 [ToctaHoBKa 3azau 19 9 5 4 10 30
CTPYKTYPHOTO CHHTe3a. 3.4 MeTozibl CTPYKTypHOTo crHTe3a B CATIP.

Paspen 4. IHTerpanus cucTeM aBTOMAaTH3H
CHCTeM ynpaBJ/ieHUs CPeJiCTBaMH nopaxkeHus. 4.1 Metozyeckoe 1 porpaMmMHoe
obecrieyeHre CUCTEM aBTOMAaTH3UPOBAHHOTO POEKTUPOBaHHsL. 4.2 KOHL|eMIHs KOMITIEKCHOH
5 9 T0//1ePKKH JKM3HEHHOTO LiK/a uzienmit. Crparerust CALS-TexHonoruid. 4.3 Metoauka 17 6 4 2 11 15
OpraHM3alL{id aBTOMAaTU3MPOBAHHON ITPOEKTHOH JiesiTelIbHOCTH B cpefie PDM. 4.4
MeToz0/10THsl CTPYKTYPHOTO aHa/M3a U MoJieliupoBanus cucteM. 4.5 OCHOBHbIe HarpaB/eHus
Y TIepCreKTUBbI Pa3BUTHs CPe/ICTB aBTOMATU3UPOBAHHOIO MPOEKTUPOBaHMSI.

'0 IPOEKTHP aBT IX

Bcero 3a 9 cemecTp 108 68 34 34 40 100

Bcero o gucnymmHe 108 68 34 34 40 100

3.2. AyUTOPHBIN IPAKTUKYM

Homep u
P Oo0neMm,
Ne HauMeHOBaHUe
TeMa NpaKTU4YeCKOro 3aHATHUS aya.
n/n pa3pena
JacoB
JUCHMIIUHBI
1 Pazgen 1. Brenenue B AD/CA
ABTOMATH3MPOBAHHOE Nzyuenne CAD/CAM-cucTeM. 6
MpOeKTHPOBaHue
aBTOHOMHBIX CHUCTEM
o |ynpaenenus IIpakTnueckoe 3azanue Ne 1. IIpoekTpoBaHue U KOHCTPyUPOBaHUE 6
cpescTBaMu 371eKTPOHHO-MexaHnueckoro 6moka AYC B CATIP.
Mopa’keHwUsl.
3 Pazgen 2. IIpakTnueckoe 3azanue Ne 2. AHamM3 3/1€KTPOHHO-MeXaHUye CKOTro 6
MaremaTrueckoe 6moka ANYC B CAIIP.
4  |obecrieueHue aHamm3a N3yuenne CAE-cucrem. IIpoBeseHue pacueTos 110 C/1eyHOLIUM 10

TPOEKTHBIX PeIleHUH. |garpaB/IeHnaM: CTaTUUYeCKHii U JMHaMIUe CKMI KOHCTPYKTOPCKHiA
aHa/u3; aHa/Iu3 KMHeMaTHUeCKUX CXeM; aHa/Iu3 KOMIO3ULIMOHHBIX
MaTepHasioB; aHalnu3 yCTaJOCTHOM JJ0NITOBEUHOCTH; CTAllMOHAPHbBIN U
HeCTallMOHAPHBIM TEIJIOBOM aHa/Iu3; MOZie/IipOBaHue
OBICTPOMNPOTEKAIOILMX ITPOLIECCOB yZlapa, B3pbIBa, MPOHUKAIOIUX
BO3/|€MCTBUI; MOZe/IMpOBaHKe TMpoLiecca U3roTOB/IEeHUs AeTaiell Ha
OCHOBE a/|IUTUBHBIX TEXHOJIOTH; MO/|eIMPOBaHKe MPOLieCCOB
JVUHAMUKH )KUIKOCTel U ra3oB; BEIUMCINATEIbHAS
TU/IpOra3o/iMHaMMKa; 31eKTPOMarHUTHBIM aHa/ln3; CTaTHYeCcKui 1
JMHaMHUUeCKUM aHa/Iu3 3/1eKTpoMeXaHHyeCKHUX yCTPOMCTB; aHaln3
MHOT'OC/IOMHBIX TIeYaTHbIX I1/1aT, aHa/Iu3 11eJIOCTHOCTH CUTrHaJa;
aHa/Iu3 pacrpoCTpaHeHUs CUTrHajIa; aHaIn3 J1eKTPOMarHuTHON
COBMECTMMOCTH; aHa/Iu3 MUKPO3/eKTpPOMeXaHUUeCKUX CUCTEM;
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MOJe/IMpOBaHKE U aHAJIU3 3JIEKTPUUYECKUX CXEeM U HEHEﬁ;
MeXINCHUITVIMHAPpHOe MO/ie/IMpOBAHKe; CUCTEMHOE MO/ e/IMpOBaHKe.

Pazgen 3.
5 Maremaruseckoe N3yuenue metonoB ontumusaluy B CAE-cucremax. 4
obecrieueHure CUHTe3a
MPOEKTHBIX pelleHU.
Paszpen 4. uTerpauys
CUCTEM
aBTOMAaTU3UPOBAHHOTO
TPOEKTUPOBaHUS ITpakTnueckoe 3aganue Ne 3.0nTrMHU3aLUS 3/1€KTPOHHO-
6 2
aBTOHOMHBIX CHUCTeM |MexaHuueckoro 6;10ka AUYC B CATIP.
yIIpaB/IeHUs
cpefCcTBaMu
MOPa’KeHusl.
Bcero 3a 9 cemectp 34
3.3. CamocrosTensHas pabdora crygenra (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
Cojiep>kaHue yueOHOro 3a/jaHus
n/n pa3jena 4JacoB
JUCLUIIUHBI
1 |Pasgen 1. Beienne B Iisyuenne CAD/CAM-cucteMm. 3
aBTOMAaTU3UPOBaHHOE - 5 5
5 MpoeKTHpoBaHHe 3HaAKOMCTBO C TiepeJjoBOi HayuHO-TeXHHUUeCKOH JIuTepaTypoii, ’
aBTOHOMHBIX crcTeM |HOCBsiieHHON CATIP.
yIIpaB/ieHuUs
3 |cpencreamu HowmattrHee 3aganue Ne 1. OdopmieHue oTueTa 1o IPaKTUue CKOMY 3
TIOpayKeHusl. 3azanmio Ne 1.
4 HowmartHee 3aganue Ne 2. OdopmieHue oTueTa Mo MpakTUue CKOMY 2
3agaHuio Ne 2.
5 3HaAKOMCTBO C TlepeJjoBOM HayUHO-TeXHUUeCKOH IuTepaTypoi, 9
nocsiieHHoi CAE-crcremam.
Nsyuenne CAE-cuctem. [IpoBeseHre pacueToB 10 C/1eyIOLM
HarpaB/IeHUsIM: CTaTUUeCKUM U JUHAMUUeCKUII KOHCTPYKTOPCKUMA
aHa/Iu3; aHa/Ii3 KUHeMaThyeCKUX CXeM; aHa/li3 KOMITO3ULIMOHHBIX
MaTepuasioB; aHa/u3 yCTaJIOCTHOU JO/TOBEUHOCTH; CTAllMOHAPHBIN U
Pasgen 2. HeCTalIOHapHbIi TeTIOBOi aHa/M3; MO/le/TUPOBaHKe
Maremaruueckoe OBICTPOMPOTEKAIOIIMX MPOIIECCOB y/Iapa, B3phIBa, MPOHUKAIOIINAX
obecrieueHue aHaM3a po3eiiCTBHIL; MOJle/TMpOBaHue MpoLiecca U3roTOB/IEHUS JleTaael Ha
6 TPOEKTHBIX PELIeHHH. (ocHoBe aZIMTUBHBIX TeXHOJIOTU; MOJle/TMpOBaHue MPOLIeCCOB v
IVHAMUKU YXUAKOCTel U ra30B; BLIUUCUTE/IbHAS
TUIPOTa30iMHaMUKA; 37IeKTPOMarHUTHBIA aHaU3; CTaTUYeCKUui u
JVHAMUYeCKUI aHamu3 31eKTpoMexXaHUUeCKHUX yCTPOWCTB; aHaIu3
MHOTOC/IONWHBIX MeUaTHBIX TUIaT; aHaInu3 LeJIOCTHOCTH CUTrHaIa;
aHa/u3 pacrpoCTpaHeHUs! CUTHa/Ia; aHa/Ii3 31eKTPOMarHUTHOU
COBMECTUMOCTH; aHa/Iu3 MUKPO3/IeKTPOMeXaHUUeCKUX CHUCTEM,;
MO/leTMpOBaHue U aHa/Iu3 3/IeKTPUUeCKUX CXeM U 1ierel;
MeXIUCLIUIJTMHAPHOe MO/Ie/IMPOBaHKe; CUCTEMHOe MO/le/TUpOBaHue.
Pazpen 3.
7 Maremarieckoe N3yuenne metonos ontuMusanuu B CAE-crucremax. 10
obecrieueHue CUHTE3a
MIPOEKTHBIX pelleHUH.
Paspen 4. nterpanys
g |cucTem 3HaKOMCTBO C 11epe/j0BOi HayYHO-TeXHUYeCKO TMTepaTypoH, 5
ABTOMAaTH3HUPOBAHHOIO|TTIOCBSALIIeHHON MepcrekTrBaM pa3BuTus CALS-TexHOTOrHi.
NPOEKTUPOBAHUS
aBTOHOMHBIX CUCTEM
g |YmpasneHus [omarnee 3aganve Ne 3. OdopmreHre oTyeTa 1o MpakTUUeCKOMy 6
cpencTBaMHU 3agaHuto Ne3.
MopakKeHUsl.
Bcero 3a 9 cemectp 40
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4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP HEJEJIN CEMECTPA
123 4 |5| 6 8 9 |10(11(12(13|14 (15|16 17
9 O3| |OP| (O3 | Konn | AP a3 AP Bornp.Jud.3ay, gud. 3au.

YcioBHbIe 0003HAUCHUA:

[3 — nomaiHee 3asjaHue;
Konn — xonnokeuywm;

[P — nuarHocTrueckasi paboTa;

Bonp.lud.3au — Bonpocs! K AnddepeHIIPOBAHHOMY 3aueTy;
. 3au. — quddepeHIPOBaHHbIN 3aueT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

[TMarHoCTUYecKasi pabora;
JOMalliHee 3a/jaHue;
KOJITIOKBUYM;

BOTIPOCHI K In(depeHI[DOBaHHOMY 3aueTy.

HPOME)KyTO‘IHaﬂ dTTecTalus ITPpOBOAUTCA B (bopMax:

muddepeHITMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. Yepenaukos, H. B. Hocos. . KoMIibroTepHble TeXHO/IOTUU, MOZe/IMPOBaHKe U
aBTOMAaTHU3MPOBaHHbIE CUCTEMBI B MALLIMHOCTpoeHrd. Bonrorpag: Nu-®onwo, 2009, 35. pec.

2. A. B. babkun, B. A. BenzaHog, E. ®. I'psg3HoB. Boernpunacel. M.: Y3a-Bo MI'TY um. Baymana. 3osoTas
kostekus, 2016, 3. pec.

3. A. B. babkuH, B. A. BengaHog, E. ®. I'psg3HoB. . Boenpunacel. M.: W3g-eo MI'TY um. H. 3. baymana,
2019, 200 3k3.

4. B. Il. bonemakos, A. JI. boukos, A. A. Ceprees. . 3D-mozenvpoBanue B AutoCAD, KOMITAC-3D,
SolidWorks, Inventor, T-Flex. CII6.: ITutep, 2011, 351. pec.

5. M. I1. HopeHkog. . OCHOBbI aBTOMaTHU3UPOBAHHOIO NpoekTupoBanust. M.: 3n-so MI'TY um. H. 3.
Baymana, 2009, 5. pec.

6. H. H. ®énopoga, C. A. Banerep, M. H. Tanunog. . OcHoBbl pabotel B ANSYS 17. M.: IMK Ilpecc,
2017, s51. pec.

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepuogrueckue u3aHus:

1. MogenupoBaHue 1 aHanu3 UHGOPMALIMOHHBIX CUCTeM;
2. TIpo6sieMbl MaIIMHOCTPOEHUS ¥ aBTOMaTH3aL{|H.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBaresbHas riardopma «FOpaiT». I/ By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yngamenranbras 6ubmioreka BI'TY « BOEHMEX» um. I.®. YcTHHOBa;

3. http://e.lanbook.com — DBC JlaHsb;

4. http://ibooks.ru — 3BC Alibykc.py - 310 60/b1110# BEIOOD aKTyanbHOMH JTUTEpaTyphI AJIs Balliei
O01O/INOTEKY B 3/IEKTPOHHOM BUJIE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DjieKTpOHHO-0H0/IMOTeUHast CUCTeMa.

CoBpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaroTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

HHCIJOPM&L[I/IOHHLIE CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMbl, paBuia, CTaHAAPThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.

5.5. TIporpaMMHoe obecrieueHue:

1. PTC Mathcad Prime 5.0;

2. Ansys Multiphysics 2019 Teaching Advanced;
3. KOMITAC-3D V17,

4. SolidWorks 2015 R5;

5. Microsoft Office.

5.6. Ml opMalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. lHTepakTHBHAas JOCKa;

2. IlpoekTop;

3. PTC Mathcad Prime 5.0;

4. Ansys Multiphysics 2019 Teaching Advanced;
5. KOMIIAC-3D V17;

6. SolidWorks 2015 R5;

7. Microsoft Office.

6.3. IIpouee:

1. pabouee MeCTO TIpero/aBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpe/iHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
CHUCTEMbI ABTOMATU3MPOBAHHOI'O ITPOEKTUPOBAHNSI ABTOHOMHBIX CICTEM YIIPAB/IEHUSI CPEICTBAMU ITOPAJKEHU ST

AnHoTanusa paboueii nporpaMMsl

Juciunuivza CHUCTEMBI ABTOMATU3NPOBAHHOI'O ITPOEKTNPOBAHUSA
ABTOHOMHBIX CUCTEM YIIPABJIEHUSI CPEJCTBAMM ITIOPAKEHUS sBrsieTcsl AUCLUATITUHON
ob0sa3arenbHOM uyacTH 010ka 1 TmporpaMMbl TIOATOTOBKM 110 HarpaeneHuto 17.05.01 Boenpunacbl u
espbigamenu. [ducturimHa peanusyercs Ha @Qakynerere E Opyxue u cuctembl BoopyxeHusi BI'TY
"BOEHMEX" wum. [.®. VYcrunoBa xkadenpoii E6 ABTOHOMHBIE WH®OPMAIIMOHHLBIE U
YITPABJIAIOIIME CUCTEMBI.

JucrurivHa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
OTIK-8 CriocobeH TIOHMMaTh TMPUHIMIBI PabOTBl COBPEMEHHBIX HMH(MOPMAIMOHHBIX TEXHOJOTUH U
WICTI0/Ib30BaTh MX /IS pelleHus 3ajad podecCHoHaNBHON AesTelbHOCTH.

ConepkaHre [AWCLUIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C CHUCTEMaMH aBTOMAaTH3WPOBaHHOTO
TPOEKTUPOBAHUS CPEZCTB TIOPA’KEHMs], MaTeMaTUYeCKUM MO/e/TUPOBAaHUEM, UHCJIEHHBIM MOJe/TMpPOBaHUEM,
aBTOMaTH3aryiell IPOeKTUPOBAaHUS aBTOHOMHBIX MH(OPMAIMOHHBIX U YITPABJISIOIIUX CACTEM.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e JlOMalllHee 3a/jaHuE;
*  KOJJIOKBUYM;
e BOIIPOCHI K AN(P(epeHIINPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakThueckue 3aHaTus (34 4.), camocTosTesnbHas pabora
cryzeHrta (40 4).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
CHUCTEMBI ABTOMATHU3UPOBAHHOTI'O ITPOEKTUPOBAHISI ABTOHOMHBIX CUCTEM YTIPABJIEHUSI CPEJJCTBAMM ITIOPAJKEHU ST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

Pexomengyemasa |TpyaoemMKoCTb,
JIMTeparypa Jac.

Pazpesn 1. BBeeHne B aBTOMaTH3HPOBaHHOE NPOEKTHPOBaHHE aBTOHOMHBIX CHCTeM yNpaB/ieHusA
CpeACTBaMH MOpPayKeHUsI.

HaumeHoBaHue paboTbI

B. I1. Bonnblakos, A.
JI. boukos, A. A.
Ceprees. . 3D-
Nzyuenne CAD/CAM-cucTeM. MOZle/IMPOBaHue B 3
AutoCAD,
KOMIIAC-3D,
SolidWorks, Inventor,
T-Flex: CII6.: ITutep,
2011 (Pa3gensi 1, 2)
A. A. Yepenamkos, H.
B. Hocos. .
KowmrbrotepHele
TeXHOJIOTUH,
MO/le/TMPOBaHUE U
aBTOMAaTU3UPOBaHHbIE
CUCTEMEI B
MalIMHOCTPOEHUHU:
Bonrorpaa: NH-
®osmo, 2009
(Pazgesnnl 2-5)

N. I1. HopeHkoB. .

3HaKOMCTBO C I1epe/J0BOi HayYHO-TeXHUYeCKOM TUTepaTypow,
nocesijeHHon CAITIP.

OCHOBBI
aBTOMATHU3UPOBAaHHOTO
MPOEKTUPOBaHUs: M.:
N3p-eo MI'TY um. H.

2. baymana, 2009
(Pazgmesnsr 1,2)
IMomariree 3aganre Ne 1. OdopmiieHre oTyeTa 1o MPakTHYeCKOMY A. B. Babkus, B. A. 3
3aganmio Ne 1. Benpganos, E. ©.
I'psi3HOB.
Boenpunacer: M.:
N3p-8o MI'TY um.
Baymana. 3onoTas
Kostekius, 2016
(I'naBa 13)

Wtoro no pa3zeny 1 8
Pa3gen 2. Maremarnyeckoe obecrieyeHue aHa/IN3a MMPOEKTHBIX PelleHuH.

Homarnee 3aganve Ne 2. OdopmrieHre 0T4eTa 10 pakKTUYeCKOMY A. B. Babkun, B. A. 7
3aganuto Ne 2. Benpanos, E. @.

I'psi3HOB. .
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3HAKOMCTBO C MIepeJj0BOM HayUHO-TeXHUUeCKOH JIUTepaTypou, Boenpunacei: M.: 2
nocesitjeHHOUW CAE-cucremam. N3p-so MI'TY um. H.
W3syuenne CAE-cuctem. TIpoBe/ieHre pacyeToB Mo /ey oM O. baymana, 2019
HarnpaB/IeHUsAM: CTAaTUYeCKMH U JMHAMUAYECKUI KOHCTPYKTOPCKUN (I'naBa 13)
aHa/M3; aHa/Iu3 KMUHeMaTUu4yeCKUX CXeM; aHa/Iu3 KOMIIO3ULIMOHHBIX 1. T1. HopeHKoB. .
MaTepHasIoB; aHa/ln3 yCTaJOCTHOU JJ0NTOBEUHOCTH; CTallMOHAPHBIN U OcHoBbI
HeCTal|MoOHapHbIY TeIJIOBOM aHa/ln3; MoJe/IMpOBaHue 4BTOMATH3MPOBAHHOTO
OBLICTPOTIPOTEKAIOIINX MTPOLIECCOB y/apa, B3PhIBa, MPOHUKAIOIUX NPOEKTUPOBaHMs: M.:
BO3/IeliCTBHIf; MOZle/TMPOBaHHe NPOLiecca U3roTOBIeHus Aetaneii Ha | V134-B0 MI'TY um. H.
OCHOBE a/IJUTUBHBIX TeXHO/IOTHUIA; MOJIe/TMPOBaHKe MPOLIECCOB O. baymana, 2009 7
JVHaMUKU )XUAKOCTEeH U ra30B; BBIUUC/IUTE/IbHAS (Paszen 3)
TUIPOra30iMHaMKKa; 31eKTPOMarHUTHBINA aHaIu3; CTaTUYeCcKui u H. H. ®ézoposa, C.
JMHaMMUeCKHil aHa/ i3 3/71eKTpOMeXaHUueCKUX yCTPOICTB; aHaIu3 A. Banerep, M. H.
MHOT'OCJIONMHBIX ITeUaTHBIX TI71aT; aHa/Iu3 [JeJIOCTHOCTH CUTHA/Ia; Hanunos. . OCHOBBI
aHa/IM3 pacrpoCTPaHEeHUs CUrHa/la; aHa/Iu3 37eKTPOMarHUTHOM pa6orel B ANSYS 17:
COBMECTMMOCTH; aHa/Iu3 MMKPO3/IeKTPOMeXaHUUeCKUX CHCTeM; M.: IMK Ilpecc,
MO/Ie/IMPOBAHKE M aHA/IU3 3IeKTPUUECKHX CXeM M Llere; 2017 (Paspgensl 1-5)
MeX/JUCLUIIJIMHApHOe MOZle/IMpOBaHue; CHCTEMHOE MO/e/TMpOBaHUe.
Wrtoro no pasgeny 2 11
Pazpen 3. MaTremarnyeckoe odecrieyeHrie CHHTe3a MPOEKTHBIX pelIeHH.
A. B. BabkuH, B. A.
BenpaHos, E. ®.
['psi3HOB. .
Boenpunacer: M.:
N3p-80 MI'TY um. H.
3. baymana, 2019
(I'naBa 13)
H. H. ®énoposga, C.
A. Banbrep, M. H.
Hanusos. . OCHOBBI
N3yuenne metogos ontumusanuu B CAE-cucremax. paboTsi B ANSYS 17: 10
M.: IMK TIlpecc,
2017 (Pa3gensi 1-5)
N. T1. HopeHkKoB. .
OcHOBBI
aBTOMAaTH3UPOBAaHHOTO
MPOEKTUpOBaHus: M.:
N3p-so MI'TY um. H.
. baymana, 2009
(Pazgen 4)
Wroro no pasgeny 3 10

Pa3pen 4. UHTerpanus cucreM aBTOMaTH3UPOBAHHOI0 IPOEKTUPOBAHUA aBTOHOMHBIX CHCTEM
yIIpaB/IeHHsl CPeCTBAMH MOPaXKeHUs.

3HaAKOMCTBO C TIepe/ioBOi HayUHO-TeXHUUeCKOH JIuTepaTypou,
TIOCBSAIIIeHHOM TiepcriekTviBaM pa3Butust CALS-TexHoOrui.

A. B. BaOkus, B. A.
BengaHos, E. ©.

[omariHee 3asanue Ne 3. OcdopmieHre oTueTa Mo NpakTHYeCcKoMy
3a7aHuio Ne3.

14

I'psi3HOB. .
Boenpunacer: M.:
N3p-so MI'TY um. H.
2. baymana, 2019
(I'naBa 13)

N. I1. HopeHkoB. .
OcHOBBI
aBTOMAaTU3MPOBAaHHOTO
TPOEKTUPOBaHUsT: M.:
N3p-eo MI'TY um. H.
2. baymana, 2009
(Pa3zgen 6)

A. A. Yepenamkos, H.

B. Hocos. .
KommsrotepHbie
TeXHOJIOTUH,
Mo/leTUpOBaHue U
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aBTOMAaTHU3UPOBaHHbIE
CUCTEMBI B
MaIlIMHOCTPOEHUH:
Bosrorpaa: Un-
®onmo, 2009 (Pa3zen
6)

Wroro no paspeny 4

11

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
CHUCTEMBI ABTOMATHU3UPOBAHHOTI'O ITPOEKTUPOBAHISI ABTOHOMHBIX CUCTEM YTIPABJIEHUSI CPEJJCTBAMM ITIOPAJKEHU ST

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e JOMalllHee 3aJjaHueE;

*  KOJUIOKBUYM;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

JomaiHee 3aiaHue

IlepeueHs TeM fOMAITHUX 3a/laHUMN:
- IPOEKTHPOBAHUE Y KOHCTPYUPOBAHUE 31eKTPOHHO-MexaHuueckoro 6moka ANYC B CAIIP;
- aHa/M3 MeKTPOHHO-MexaHuueckoro 6oka ANYC B CATIP;
-ONTHMU3aLKs 3MeKTPOHHO-MexaHuueckoro 6oka AUYC B CAIIP.

Pertienust JoOMaIItHUX 3a/laHUH TIPEICTAB/ISIOTCS B IeYaTHOM WK pyKorucHoU popme. Kaxkioe 3a/jaHue
coziepxxuT 1 3az1auy. 3alUTa OTYETa MPOXOJUT B JOpMe JIOK/Ia/ia CTY/IeHTa MO BIOTHEHHOH paboTe U OTBETOB
Ha BOTIPOCHI TTPETo/jaBaTeJIs.

OtneHKa KaueCTBa BBITIOJHEHUS JOMallIHer paboThI OCYIIeCTB/SIETCs TIPerojaparesieM 10 UeThIpEXOanIbHOM
CHUCTeMe.

OneHKa CHWKaeTCs:

- Ha 0,5 6asisia mpu HeOPEXXHOM BBITIO/THEHUH,

- Ha 0,5 Oasiia TIpyu HU3KOM KaueCTBe TpaduuecKoro Mareprasa (pacueTHBIX CXeM, TpahMKOB U TaOJIuII),
- Ha 2 OaJia Mpu OIMMOKaX B aHAJUTUUECKUX U UMC/IEHHBIX pacueTax.

WToroBas orjeHKa 3a fioMallliHee 3aJjaHue:

- «OTJIMUHO» - TIPH cyMMe 6asios ot 4,5 110 5,

- «XOpOIIIO» - TIPU cyMMe 6asioB oT 4 1o 4,5,

- «YJIOBIETBOPUTEILHO» - TIPU CyMMe 6asijioB He MeHee 3.

ITo pe3ynbraram caur 0OyJaroMcs JOMALIHeTo 3aJaHusl TperofaBaTesb BbICTAB/IsIeT OLeHKY COTIaCHO
BbIIIIeyKa3aHHBIM KPUTEPUSIM, TIPHA 3TOM KOHTPOIbLHOE MePOIIPUsITUe CUMTAETCS YCIIeIIHO MPOiIeHHbIM B
CJlydae TIONyYeHUst 00yUaroI[UMCsT OL[eHKU He HIDKe, UeM «Y/[OB/IETBOPUTEIHLHO.

Konnoxksuym

IIpoBoguTcs B ycTHOM dopme. Ha KOJIIIOKBHYM BBIHOCUTCS YacTh Marepuasna AudQepeHIMpoBaHHOTO
3auéTa; OL|eHKa 3a KOJUIOKBUYM yUUThIBAaeTCsl IIPY BBICTAB/IE€HUN OL|EHKU 110 UToraMm AnddepeH1IpOBaHHOIO
3auéTa.

OTBeT OLleHMBAETCSI MIPerofaBaTesieM 10 YeThIPExX0alIbHON CHCTeMe; OLIeHMBAIOTCsI KOPPEKTHOCTD U MOTHOTa
OTBeTa.

O11eHKa BBICTaB/SIETCS COIVIACHO CJIEYIOLUM KPUTEePHsIM:

«OTJIMYHO» - ITyDOKOe yCBOeHHe MaTepualia - IoJIHble, 10C/IejoBaTe/IbHble, TPAMOTHbBIE 1 JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/[OM3MeHeHNH BOIPOCa, PaBUIbHO 000CHOBaHHbBIE pellleH!s], BlafieHne
Pa3HOCTOPOHHUMH HaBbIKaMH U [IpUeMaMu;

«XOpOLIIO» - 3HAHHe TIPOrPAMMHOT0 MaTepHasa - FPaMOTHOe U37I0)KeHHe, 0e3 CyIeCTBeHHBIX HETOUHOCTeH B
OTBeTe Ha BOTPOC, NIPaBU/IbHOE TIPUMeHeHNe TeOpeTHUeCKUX 3HaHWH, BlajieHrne HeoOX0JMMBbIMU HaBbIKaMU
TIpU BBITIOJIHEHUM NIPaKTUYeCKUX 3a/iay;

«y/l0BJIETBOPUTE/ILHO» - YCBOEHHe OCHOBHOIO MaTepuasla - IIpY OTBeTe [J0IyCKarTCsl HeTOUHOCTH,
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He/l0CTaTOYHO I1paBU/IbHBIE (POPMY/IMPOBKY, HapyllieHHe I10C/e/[0BaTe/IbHOCTH B U3/I0KEHUH MaTepuara,
3aTpyJHEHUs! B BBINIOJITHEHUU TIPaKTUYeCKUX 3a[aHui;

«Hey/|0B/IeTBOPUTE/IbHO» - He3HAHUe MaTepurasa, [Ipy OTBeTe BO3HUKAIOT OLIMOKHY, 3aTPyAHEHUs TIpU
BBITIOJTHEHUM TIPaKTUUYeCKUX paboT.

ITo pe3ymnbraTaM cAauu 00yuaroMcs KOJUIOKBHYMa TIperofiaBare/ib BbICTABIISET OL|eHKY COIVIaCHO
BbIIIIeYKa3aHHbIM KPUTEPUSM, IIPY 3TOM KOHTPOJILHOE MepONPUATHE CYATAETCS YCIIEIHO NPOKeHHbBIM B
CJTyJae romyuyeHusi 00yUaroIMCs OLJeHKH He HIDKe, YeM "yZIOB/IeTBOPUTE/THHO" .

[lepeueHb BOTIPOCOB, BLIHOCUMBIX Ha KOJIJIOKBUYM:

1. [ToHsiTHe aBTOMaTU3UPOBAHHOTO TIPOEKTUPOBaHUsI. ABTOMAaTH3MPOBaHHOE MPOEeKTHPOBaHNe aBTOHOMHBIX
CUCTEM YIIpaBJ/IeHUs] CPeLCTBAMU [OPa)KeHUSI.

. CTpyKTypa npotiecca NpoeKTUpOBaHUsl.

. [IpyHLMIIBI aBTOMaTU3MPOBAaHHOTO MPOEKTUPOBAHMUSI.

. Cucrembl aBToMaTu3upoBaHHoro npoektrpoBanus (CATIP). Knaccudukarmst CATIP.

. Buget obecnieuenust CATIP.

. BeuncniurensHelie cetu CATIP.

. CAD-cucremsl.

. CAM-cucremsl.

. CAE-cucremsl.

0. ECAD-cucremsl.

1. CAPP-rexHosiornueckasi noaroroBka rnpoussogcrsa. CKAIA cucreMslt.

12. PDM/PLM/TDM-cucTreMsl.

13. ERP cucremsl.

14. Workflow crcrembl.

15. Ponp CAIIP Ha sTanax »ku3HeHHOro nykina ANYC.

16. TpeboBaHUs K MaTeMaTHUECKUM MOJIE/SIM M YUCIeHHbIM MeTofaM B CATIP.

17. Maremaruueckoe obecrieueHre aHamM3a Ha QYHKLMOHAIBHO-IOTHYeCKOM YPOBHE.

18. Maremaruueckoe obecrieueHre aHaM3a Ha CUCTeMHOM ypoBHe B CATIP.

19. MeTtogpl cTpykTypHOro cuHTe3a B CATIP.

20. MeToiuecKoe ¥ TIporpaMMHOe 0becrieueHre CUCTeM aBTOMaTH3UPOBAHHOTO TIPOEKTUPOBAHHUSI.
21. KoHuenuusi KOMIJIEKCHOW TOAAeP>KKY >KU3HEHHOT0 LjuK/a usgenuil. Crparervss CALS-TeXHOMOruid.
22. MeTofviKa OpraHu3ali aBTOMaTU3MpOBAaHHOM NTPOEKTHOM JleATe/IbHOCTH B cpefie PDM.
23. JluneliHplii aHamu3z AUYC.

24. Henunelinblii aHamm3 AUYC.

25. Crai[MoHapHbIi TerioBoi aHam3 ANYC.

26. HecraiioHapHbIi TerioBou aHami3s ANYC.

27. MoganbHbii aHanmu3z ANYC.

28. I'apmoHuueckuii anamus ANYC.

29. AHanu3 yCTaJIoCTHOM [JOJTOBEYHOCTH KOHCTPYKLMM.

30. AHanv3 KOMIIO3ULIMOHHBIX MaTepuasoB.

31. Ananu3 kuHemaruyeckux cxem ANYC.

32. AHanmu3 OBICTPOTPOTEKAOIIHUX MPOLIECCOB yapa, B3PhIBa, MPOHUKAIOIIUX BO3/EHCTBHM.
33. CrauuoHapHbIY 3/1eKTPOMarHUTHbIN aHanu3 ANYC.

34. HecrarjmoHapHbIi 3/1eKTPOMarHuTHbIN aHamu3 ANYC.

35. AHav3 nakeToB aBTOMaTU3aLuy UH)XeHEPHbIX pacyeToB.

R, OO UTR, WN

Bonpocs! k guddepeHupoBaHHOMY 3aueTy
1. [ToHsATHE aBTOMAaTU3UPOBAHHOTO NIPOEKTUPOBAHUSA. ABTOMaTU3MPOBAaHHOE MPOEKTUPOBaHUE
aBTOHOMHBIX CUCTeM YIIpaB/ieHUus CpeficTBaMU nopaxeHus. CTpyKTypa Ipoliecca IpOeKTUPOBaHUs
aBTOHOMHBIX MH(OPMAaLIMOHHBIX U yrpassolux cucteM (ANYC).
2. [IpyHIMIIBI aBTOMAaTU3UPOBAHHOIO TIPOEKTUPOBAHUS.
3. Komriiekc cpeficTB aBTOMaTHU3MPOBAHHOTO MPOEKTUPOBaHUs. CHUCTEMBbI aBTOMaTU3UPOBaHHOIO
npoektrpoBanus (CAIIP). Knaccudmurkaius CATIP.
4. Bugsibl obecrieuenvist CATIP.
5. Texunueckue cpeacrsa CAIIP. BeruncuresnbHble cetr CATIP.
6. CAD/CAM/ECAD-cucremsl.
7. KoHCTpYKTOpCKO-TexHO/ornyeckas rnoAroroska rmpoussogcrea (CAPP). CKA/JIA cucteMsl.
8. PDM/PLM/TDM-cuctemsl. Workflow cuctemsl.
9. MeTozAMKa OpraHr3aliid aBTOMaTU3UPOBAaHHOM TTPOEKTHOH eI Te/TbHOCTH B cpefie PDM.
10. Posp CAIIP Ha sTanax »ku3HeHHOro nykina ANYC.
11. KoHLuenuus KOMILIEKCHOW TTOAAepKKH XKU3HEeHHOTo 1uK/a usgenuii. Ctparerus CALS-TeXHOMOTUil.
12. BeIunc/InTeNbHBIN SKCIIepUMeHT. Pa3HOBUAHOCTH BBIUMC/IMTE/IBHOTO SKCIlepuMeHTa. [1naHupoBaHue
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BbIUMC/IMTENBHOTO0 3KcnepumenTa B CAE-cucremax.

13. TloHATHS MaTeMaTHUeCKOW MOZIeNIM ¥ MofienrpoBaHus. Kiaccudukaiiyis MareMaTiieckKux Mojiesew.
TpeboBaHMs K MaTeMaTUYeCKUM MO/Ie/ISIM U UHC/IeHHBIM MeToziaM B CATIP.

14. Sranel pa3paboTKu MaTeMaTUueCKUX Mogesiel. [IpUHIUIBI BbIOOpa MaTeMaTUYeCKUX MOZieied Ha
MUKDOYPOBHE U MaKpOypOBHe.

15. CucteMbl aBTOMaTH3aL[MM HayUYHBIX UCC/IeJOBaHNI U MH)KEHEPHBIX pacyeToB.
16. MeTtop KOHeuHbIX 37eMeHTOB. Peanmuzanus B CAE-cucremax.

17. MeTop, KOHTpO/IbHOTO 00bema. Peamu3aius B CAE-cucTemax.

18. MeTtop koHeuHbIX pa3HocTeid. Peanusaius B CAE-cucteMax.

19. MeTop, suckpeTHBIX 371eMeHTOB. Peanusanus B CAE-cucremax.

20. MeTo/ TUIPOAVMHAMUKY CIVIaXkKeHHbIX yacTull. Peanu3sarius B CAE-cucTemax.
21. MeTop 6/104HOM HUTepalM MOANPOCTpaHCTB. Peanu3saius B CAE-cucTremax.

22. Metog, cyneprio3unuu mog. Peanmusanus B CAE-cucremax.

23. Metog B3BelIeHHbIX HeBA30K. Peanmmnsanysa B CAE-cucremax.

24. JIuHelHbIl IpoUyHOCTHOW aHanu3 AUYC.

25. HenvHeliHblii npoyHocTHOM aHamm3 ANYC.

26. luHamMr4ecKuii mpouHocTHOM aHam3 ANYC.

27. Ananu3 ycroviumBoctt ALY C.

28. MoganbHbIi aHanmu3s ANYC.

29. I'apmonnuecknii anamus ANMYC.

30. AHa;mm3 ciryvaiiHbIx Bubpamii ANYC.

31. CniektpanbHbli aHamm3 ANYC.

32. Kunemaruueckuii anamu3 AUYC.

33. CraruoHapHbIi TeruioBou aHamu3 AUYC.

34. HecranuoHapHbIH TerioBo aHamu3 AUYC.

35. MogenpoBaHie HelMHeHHbIX OBICTPOIPOTEKAOIINX TIPOLIeCCOB.

36. MogenupoBaHue CTallMOHAPHBIX 3a/lau BLIUMC/IUTE/IbHON TUAPOra30AUHAMUKH.
37. MopenupoBaHUe HeCTallMOHAPHBIX 3a/lad BLIYUCIUTENbHON THAPOra30uHaMUKU.
38. DnekTpoMarHuTHbIN aHamm3 ANYC.

39. MeTobI TTapaMeTprUuecKoi 1 Torosioruyeckoi ontumu3aiiuu B CAE-cucreMax.
40. MexxaucIUIMHapHbIi aHamm3 AUYC.

JuddepennypoBanHblii 3aueT
Bormpocsl k fuddepeniipoBaHHoMy 3auéTy ohopMIIsIIOTCs B BUle Ousteta. bustet BkitouaeT B cest iBa
TeopeTHUeCKMX BOIIPOCA U NIPaKTHUeCKoe 3a/jaHue.

Or1eHKa BBICTAB/ISIETCS COTVIACHO CJIEYIOIIAM KPUTEPHSIM:

«OTJINYHO» - TTTyDOKOe yCBOeHHe MaTepuasa - TIo/HbIe, TT0C/iejoBaTe/lbHble, TPAMOTHBIE U JIOTUYeCKU
W3JlaraeMble OTBETHI MPU BUJOU3MEHEHUH BOTIPOCA, TIPaBU/IbHO 000CHOBAHHBIE PEIIeHNs, B/lafIeHre
Pa3HOCTOPOHHUMU HaBbIKaMH U IpHeMaMu;

«XOpOIIIO» - 3HAHWE MPOrPaMMHOT0 Matepuasa - TPaMOTHOe U3JIoKeHHe, 6e3 CyleCTBeHHBIX HETOUHOCTeH B
OTBeTe Ha BOTPOC, TIPAaBU/IbHOE MPUMEHEeHHe TeOPeTHUeCKUX 3HAHUMH, B/lajieHHe HeoOXOIUMBIMH HaBbIKaMU
TIPY BBITIOJTHEHUH TTPAKTUYeCKUX 3a71ay;

«Y[,0BIIETBOPUTE/ILHO» - YCBOEHNE OCHOBHOTO MaTepuaJia - IIpU OTBeTe [J0MyCKaltoTCsl HETOUHOCTH,
HeJI0CTaTOYHO TpaBU/bHbIE (POPMY/IUPOBKHU, HapyllleHHe TI0C/ie[ioBaTeIbHOCTH B

W3J/I0KeHUU MaTepuaa, 3aTpyJHeH s B BBIIIO/IHEHUH MPAaKTUUeCKUX 3alaHUi;

«HEyIOB/IETBOPUTEBLHO» - He3HaHWe MaTepuasa, TIPH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPy/IHEHHS TPH
BBIMOJTHEHUH TIPAaKTHUYECKHUX PabOoT.

18



[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. BBepenue B
aBTOMAaTU3UPOBaHHOE

5 g |MPOEKTHpOBaHMe 37 | 29 | 17 12 8 75 HomaiiHee 3a/iaHue,
ABTOHOMHBIX CHCTEM KosnokBuym
ynpaBJ/ieHUs1 CpeiCTBaMM
nopakeHusl.

Pazpen 2.

5 9 MaremaTruueckoe 35 24 8 16 1 30 omaliiHee 3aiaHue,
obecrneueHne aHa/IU3a Kosnnoksuym
NPOEKTHBIX pelleHni.

Pa3pen 3.

5 9 Maremaruvecioe 19 9 5 4 10 30 HowmariiHee 3agaHue
obecreyeHne CMHTE3a
NMPOEKTHBIX PelleHui.

Paspgesn 4. InTerpanus
cucrem JomaliHee 3aianue
aBTOMAaTU3UPOBAHHOI0 Bon OCB;HK ’

5 9 |mpoeKTHMpOBaHUA 17 6 4 2 11 15 P
ABTOHOMHBIX CHCTEM AM(depeHLpoBaHHoMy
ynpaBJ/ieHUs1 CpeiCTBaMH Jasery
nopakeHusl.

Bcero 3a 9 cemectp 108 | 68 | 34 34 40 100
Bcero no AucIuInHe 108 | 68 | 34 34 40 100
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Onenounblie MaTrepuasl no gucyumiudie CUCTEMbBI ABTOMATU3NPOBAHHOI'O
IMPOEKTNPOBAHUSA ABTOHOMHBIX CUCTEM YIIPAB/IEHUS CPEJCTBAMM ITOPAJKEHUSA

OIIK-8 - CnocoGeH noHuMamb npuHyunbl pabomsl co8peMeHHbIX UHPOPMAYUOHHBIX MeXHOo/102Ull U
ucno/nb308amb ux 0/1s1 pewleHusi 3a0a4 npogheccuoHa/bHOL desimeabLHOCMU

Ne 1 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
YcTaHOBUTE COOTBETCTBUE OIpeZienieHNi BUIOB 00ecriedeHNsi aBTOMaTH3MPOBAaHHOTO TIPOEKTHPOBaHMSI.

A.CoBOKYIHOCTb B3aMMOCBSI3aHHBIX 1 B3aUMOZ,eHCTBYIOLLMX
TeXHUYEeCKUX CPeZCTB, NpeAHa3HaYeHHbIX /1/Is BBITOJTHEeHUs
aBTOMAaTU3UPOBAHHOTO NTPOEKTUPOBAHUS

1.
JIMHrBUCTHUECKOE

b. CoBOKYNHOCTb IOKYMEHTOB, yCTaHAB/IMBAIOLIMX COCTaB U IpaBuia
2. Metognueckoe oTOOpa M 3KCIUTyaTalLly CPeACTB 0becrieyeHHst aBTOMaTH3UPOBAaHHOTO
MIPOEKTUPOBAHUS

B. CoBOKyNHOCTb JOKYMEHTOB, yCTaHaB/IMBAIOIX COCTaB
TIPOEKTHOM OpraHU3alivy U eé Tofpas/e/ieH|i, CBSI3b MeXKy HUMH, UX
¢byHKLMY, a Takke (HOpPMY TIpeCTaBIeHrs pe3y/braTa
MIPOEKTUPOBAHMS ¥ TIOPSZI0K PACCMOTPEHHUSI MMPOEKTHBIX JOKYMEHTOB

3. Texuuueckoe

4. I'. COBOKYTIHOCTb $13BbIKOB TIPOEKTUPOBAHUS, BK/II0UYast TEPMUHBI U
OpraHu3alioHHOe OTIpe/iesieHus], TpaBua (opManu3anyn

Ne 2 TIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

K MogensiM runepyrnpyrocTv Marepyasia He OTHOCAT C/IeAYIOIIYIO MOZe/b:
1. mogiens Pugens-Xepmaepa-Toma;

2. mogens MyHu-PusiuHa;

3. mogenb Appyga-boiica;

4. mozens Wo.

Ne 3 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

[Inst pacyeTta yCTaa0CTHOM JJONMTOBEYHOCTH MaTeprasa He UCTIOTb3YIOT MO/IeTh:
1. Cozepbepra

2. 'ynmana

3. T'epbepa

4. 3epyunnu-ApMCTpOHTa

Ne 4 TIpouwnTaiiTe TEKCT, BbIOEpHTe MPaBHI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbl, 000CHOBBIBAOIIHe BHIOOD
OTBETOB

K cucremam aBTOMaTU3MpOBaHHOIO IIPOEKTUPOBAHUS OTHOCHT:
1. CAD
2. CAE
3.CRM

4. CAM

Ne 5 TIpouuTaiiTe TEKCT, BEIOEpUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000CHOBBIBAOII[He BLIOOD
OTBETOB

K Mo e/IaM Typ6y1'IEHTHOCTI/I MO>XHO OTHEeCTH:

1. k-e;
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Ne 6

2. k-w;
3. Cnanapra-AJsiimMapaca;

4. T>)xoHa- YunkuHca-JIu.

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Kakue uncneHHble MeTO/bI 13 MepeuyrCc/IeHHbIX I_IEJ'IECOO6p613HO HCII0J/Ib30BaTh IIpU MpOBeAEeHUN
3/IEKTPOMAI'HUTHOI'O aHAJ/IM3a:

1. Meton, Hepeneka
2. MeTo/ KOHEUHBIX Pa3HOCTeH BO BpeMEeHHOM 00/1aCcTH
3. MeTo/, KOHEUHBIX CyTiep3/IeMeHTOB

4. Metop Konbckoro

ITpounTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

Kakast 3aBUCMMOCTb /17151 XOJIO[JHOTO /IaBJIEHHS UCITO/Ib3YeTCsl B ypaBHeHuM [ xoHa- YukuHca-JIu?
ITpounTaiiTe TEKCT U 3alUIIKNTE Pa3BePHYThI 000CHOBAHHBINM OTBET

YTo IeXKAT B OCHOBE METOZA CyTeprio3ULIiU MOJ?

[IpouuTaiiTe TEKCT M YCTAHOBUTE TIOC/IE/I0BATEbHOCTD

YcraHoBUTe MOC/Ie10BaTeTbHOCTD TIOSIB/IEHNS] METOZIOB:

1. KanToposuua-Biacosa.
2. MeTo[, TUAPOAVHAMUKY CIVIa)KeHHBIX YaCTHL].
3. Metog Panes-Purua.

4. Metop, @ypre.

Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTeE MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD

OTBeTa
B sTOM unicneHHOM MeTOoZe UCII0/Ib3YHOTCA 3/IEMEHTBI He,quIeKa:

1. MeTop, rpaHUYHOrO 3/IeMeHTa.
2. BeKTOpHBII MeTOZ, KOHEUHBIX 3/IeMEeHTOB
3. MeToz KOHeuUHbIX CyIep3/1eMeHTOB

4. MeToj, KOHEUHBIX Pa3HOCTel

Ne 11 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE

YcTaHOBHTE COOTBETCTBHME 00/1acTel aHa/lr3a 1 porpaMMHbeIx Moayneii CAE Ansys.
1. Steady-State Thermal

2. LS-DYNA

3. Transient Thermal

4. Modal

5. Random Vibration

6. Eigenvalue buckling

7.Harmonic Response

8. Fluent

BapI/IaHTbI OTBETOB:
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A. HecTal[MOHAPHBIN TEIJIOBOM aHa/IN3

b. MopanbHBIN aHaMMU3

B. aHa/mm3 BBICOKOCKOPOCTHBIX HeTMHEHHBIX JUHAMHUYeCKUX TIPOLeCCOB

I'. cTalioHapHBIM TeryIoBOM aHaIU3

. inHaMuyKa >KUAKOCTel U ra3oB

E. rapmoHuYeckuii aHa/n3

JK.aHanM3 OTK/IMKA KOHCTPYKLIWH Ha [IeMCTBHe CTyYalHbIX BUOPAIIMOHHBIX HArpy30K

3. aHa/IM3 YCTOMUHMBOCTH
Ne 12 TIpouMTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE
YcTraHoBUTEe COOTBETCTBHE CUCTEM U 3a7au.

1. SCM A. Yripap/ieHHe TEXHOJIOTMUECKHUM 000PY0BaHUEM

2. MES b. YnpaBneHve u onTUMU3aLys TIPOM3BOACTBEHHON eaTe/TbHOCTU

3. ERP B. C6op JaHHBIX U IUCTIETUEPCKUI KOHTPOJIb

4. SCADA I'. YnipaBsieHue pecypcamu NpejrpusiTUst

5 CPC . YripaBneHue JaHHBIMU B UHTETPUPOBAHHOM MH(OPMAaL[MOHHOM
MPOCTPaHCTBe

6. CNS E. YnpaBnenue Lierioukamy IocTaBoK

Ne 13 IpouMTaiiTe TEKCT U YCTaHOBUTE TOC/Ie[0BaTeTbHOCTD

YcTaHoBUTe TIOC/IeZI0BaTeILHOCTD AeUCTBUM B MeTO/ie UTepaljyii B IIOAPOCTPAHCTBRE.
1. BbI60Op HOPMHUPOBAHHBIX ¥ OPTOTOHAILHBIX BEKTOPOB.

2. IIpoBepka CXOAUMOCTH.
3. BeimmosnHenue nipouecca I'pama-IImuara.
4. Wtepaius BeKTOpa B MOAIIPOCTPAHCTBeE.

5. [1epexoA k0 BTOPOMY Ll1ary aJirOPUTMa U TIPOZI0JDKeHUe UTepaLiuil 10 JOCTY)KeHHUSI CXOAUMOCTH.
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