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Bonpoc 1.
Ponb n mecTto

MEeTOAOJSIOrM4YeCcKoro
conpoBoxaeHusa B CAINPK3C



[1IpoekTupoBaHue. Buabl NnpoekTnpoBaHms

MpoekTpoBaHMe — 3TO KOMMJIEKC pPaboT No mccregoBaHWUIO, pacyeTam u
KOHCTPYMPOBaHUIO HOBOro wusnenusi UM HoOBOro npouecca. B ocHose
NMPOEKTUPOBAHUS NEXUT NEPBUYHOE ONMMCaHNe — TEXHMYECKOe 3aaHune.

Buabl
NPOEKTUPOBaAHUA
HeaBTomaTnsnposaHHoe ABTOMaTU3UPOBAHHOE ABTOMaTU4yeckoe
lNpoeKkTupoBaHue MNpoeKkTupoBaHue MNpoeKTnpoBaHue
yenosekom 6e3 3BM 4eI0BEKOM C L 9BM 6e3 yyactua
(BpyuHytO) ncnonb3oBaHmem 3BM YyenoBeKa
HeaBTOMaTVI3VIpOBaHHoe npoeKTnpoBaHune - npouecc NMPOEeKTNPOBaHUA,

OCYLLECTBAEMbIN YerT0BEKOM BPYYHYHO (6€3 ncnonb3osaHus OBM).
ABTOMaTU3NPOBaAHHOE MNPOEKTUPOBAHUE - MPOEKTUPOBAHME, NPU KOTOPOM BCE
NPOEKTHbIE peLleHns NN UX YacTb NMosiyyaroT nyTeMm B3anMOAENCTBUA YeroBeka u
OBM.

ABTOMaTM4yecKoe TMpPOEKTUpoBaHME - T[POEKTMPOBAHME, MNpPU KOTOPOM BCe
npeobpasoBaHns onucaHWM obbekTa u anropyutma ero JQYHKUNOHUPOBAHMUA
OcyLLl,eCTBJ'IFHOTCS:l bes y‘-IaCTl/IFl YyerioBeka. ABTomaqueCKoe npoeKTMpOBaHme



CAI1P: noHaTue, uenu, yHKLMN,BO3MOXHOCTU

CAlP - opraHun3auMOHHO-TEXHUYECKass CUucTema, Bxoaswasa B CTPYKTYpY
NMPOEKTHOU opraHunsauum (otaena) n ocyllecTBrfAOWAaA MNpoeKTUupoBaHue
npu NOMOLLU KOMMMEeKca cpeaAcCTB aBTOMAaTU3NPOBAHHOIO NMPOEKTUPOBaHUA
(KCA).

OcHoBHaa __ dyHkuma CAIMNP - BbINONHEHME  aBTOMAaTU3MPOBAHHOIO
NPOEKTUPOBAHNS  Ha BCEX UMM OTAESbHbIX CTaAMAX MPOEKTUPOBAHUA OOBEKTOB Y
MX COCTaBHbIX YaCTeWN.

CATlP pelwlaet 3agayn aBTtomMatusaumm paboT Ha CTagumsax MPOEKTUPOBAHUA U
NOAroTOBKM NPOWU3BOACTBA.

OcHoBHaa uenb npumeHeHuna CAIP — noBblilleHne 3ddEKTUBHOCTU Tpyaa
NH)XEHEPOB, BKIoYas:

*COKpaLLEHNE TPYOOEMKOCTU NPOEKTUPOBAHUS U MNAHUPOBAHUS;

*COKpaLLEHNE CPOKOB NPOEKTUPOBAHUS;

*COKpaLlleHne cebeCToMMOCTU MPOEKTUPOBAHUA W WN3rOTOBNEHUS, YMEHbLUEHNE
3arTpar Ha aKcnsyaTtaumio;

*rOBbILLIEHNE KayYecTBa W  TEXHUKO-OKOHOMMYECKOrO YPOBHA  pe3yrbraToB
NPOEKTUPOBAHUS;

*COKpaLleHMe 3aTpaT Ha HaTypHOE MoAENNPOBaHNE U UCMbITAHUS.




BoamoxxHocTtu CAI1P

AddbekTnBHOCTL npumeHeHua CAIP obGecneynBaeTcs cneaywlmmMmu _ee
BO3MOXHOCTAMM:
saBTOMaTU3aUnmM oPopMIIeEHNA JOKYMEHTaUNM;
*MHOPMALMOHHON NOAAEPKKN U aBTOMaTM3aUnn npouecca NPUHATUA PELLEHNN;
*/CNONb30BaHNSA TEXHONOMMIM NapansensHOro NPOeKTUPOBaAHUS;
*YHUPUKaALUNM NPOEKTHBLIX PELLEHNN N NPOLECCOB NMPOEKTUPOBAHUSA (MCNONb30OBaHME
FOTOBbIX PparMeHTOB YEPTEXKEN: KOHCTPYKTUBHLIX N TEOMETPUYECKUX 3NEMEHTOB,
YHUOUUNPOBAHHBIX KOHCTPYKLUUN, CTaHOAPTHLIX U3OENUN);
*[NOBTOPHOIO UCMOMNb30BaHUSA MPOEKTHLIX PeLlEHNI, AaHHbIX 1 HAPaboToK;
*CTPaTErM4ecKoro NPOeKTNPOBaHUS;
*3aMEHbl  HATypPHbIX  UCNbLITAHUA U MAaKETUPOBaAHMUA  MaTeMaTUYECKUM
MOLENNPOBAHNEM;
*MOBbILLEHNS Ka4YeCcTBa ynpaBrieHNs NPOEKTUPOBaAHNEM;
*[IPUMEHEHNA METOLOB BAPNUAHTHOIO NPOEKTUPOBAHUSA 1 ONTUMU3aALNN.




Moaxoabl K NPOEKTUPOBaHMUIO

,D,Byx:v\epHaﬂ reometTpunyeckaa mogesib
\J

e Co3paeTca 4YepTerk, KOTOPbIN CAYXUT CpeactBoM rpaduyeckoro
npeacTaBNeHua MU3[enusa, cogepraliero MHPopmauuo Ans pelleHus
rpaduyeckmx 3agay, a TaKKe ANA  U3roTOBAEHMA  U3LEeNUA.
Ncnonb3oBaHMe BbIMUCAUTENBHOM TeXHUKM obneryaer odopmneHue
KOHCTPYKTOPCKMX  AOKYMEHTOB,  HACbIWEHHbIX  M306paxkeHnamu
CTaHOAPTHbIX, TUNOBbLIX, YHUPUUMPOBAHHBLIX COCTABHbIX YacTew,
(Hanpumep, NEKTPUYECKNX 7 APYrnx NPUHUMANANBHDIX,
$YHKUMOHANbHBIX CXeM, NevyaTHbIX nAaat, moaynen, npubopos,
9NEKTPOHHbIX 610KOB, CTOeK, WKadoB, NynbToB WU T.4.); pa3paboTky
TEKCTOBbIX AOKYMEHTOB (cneundunKkaumn, nepevyHen snemeHToB n 4p.).

npOCTpaHCTBEHHaﬂ reomeTpuyeckaa moaesib
\J

e ABnsetcAa 6bonee HarnA4HbIM Cnocobom npeacTaBNeHUA OpUrnMHanNa m

bonee MowHbIM U yAOOHbIM  MHCTPYMEHTOM AN pelleHuA
reOMeTpuyecknx 3agad. Yeprtexx B 3TUX  YCNOBUAX  Urpaet
BCMOMOraTe/IbHY0 pPO/Jib, @ MeToAbl €ero Cco34aHWsA OCHOBaHbl Ha
MeToA4aXx  KOMMNbHTEPHOW  rpadukm,  meTogax  oTobparkeHua
NPOCTPAHCTBEHHOM MO ENu.




OTteuyecTtBeHHas knaccupukayma CAINP no NOCT 23501.108-85

Knaccupukauus CAMNP
rocT 23501.108-85

[ I : 1 _ I I I 1

Konu4ecmbo
CnoxHocmb KoMnnekcHocmb Xapakmep Konuyecmbo :
Tun odbekma Dl ypobHed
— odbekma ‘abmomal abmomamu3sauuu BbinyckaeMblx BeinyckaeMbix —
npOEKmUpObGHUH mexHuU4eckoz2o0
npoekmupobaHus npoekmupobarus dokymeHmob dokymMeHmobh
ofecneyeHus
0 5 03 Manol npousbodumensHocmu
— W3denus MawuHocmpoeHus | POSMNEIOORERT ) i HO3ManHsIe (Bbinyckaem dokymermob 3a 203 OdHoypobHebas —
(4ucno cocmabueix 4acmed do 10%) (BbinonHsiem oduH 3man npoekmupoBanus) 30 105%)
W3denus npudopocmpoeHrus, Odbekmsl cpedHed CAOXHOCMU MHo203manHsie =
1 - 2 2 3 H CpedHeld npousbodumensHocmu [1Byxypobrebas —
Bknw4as paduo3neKkmpoHUKY (4ucno cocmabBHeix 4acmed om 102 do 10°%) (BeinonHsiem Heckonbko 3manob npoekmupoBanus)
(Bbinyckaem dokymenmod 3a 208
TexHONO2U4ECKUE NPOUECCH B CnoxHslie odbekms! KoMnnekcHsie om 10° do 10°%)
- B T 3 b 1 —
MaWUHO~ | NPUBORGCMpDENUU (4ucno cocmaBHeix yacmed om 103 do 104) (BeinonHsiem Bce 3mansl npoekmupoBaHus) Butorod npousbodumencrocmy Tpexypobrebas
| O4eHb cnoXHble 08bekmbl Hu3koaBmoMamu3upoBaHHsie (Beinyckaem dokymeHmod 3a 208
—  Odbexkms cmpoumenscmba (yucno cocmabhbix vacmed om 10* 3o 10°) | [ (ypoBers aBmomamusauuy <25%) cBoiwe 10°%)
| | O8bekmel 04eHb Buicokol caoxHocmu CpedxeabmoMamu3upoBbaHHsie - *B nepecyeme Ha dopmam Ak
| | TexHonozuyeckue odbekms B (4ucno cocmabHeix vacmed cBoiwe 10%) | [ (ypoBens aBmomamusauuy 25-50%) Ha dymaxHod newme | |
cmpoumenscmbe u/unu_nucme
Beicokoabmomamu3supobanHbie
- ° Ha MawuHHbIX
(ypobexb abmomamusauuu >50%)
— MpozpaMmHble usdenus Hocumensx
Ha ¢omoHocumensx
- UPZUHUZUUUDHHBIE cucmemsl
KoMduHupoBaHHble
— Mpoyue

[To kaxgomy Mpu3Haky YCTaHOBSEHbl KraccudukaumoHHble rpynnuposkn CAIP
(nosnumm 1-8 B 00603HavyeHun). Koabl Kaxgowm KnacCUdMKauMOHHOM TpynnupoBKU
OTOAENAT Apyr OoT gpyra Todkon. Koabl KrnaccUdUKauMOHHbLIX PYnnMpOBOK
onpegenalT  NpPUMHaAgNEeXHOCTb co3haBaeMoM CUCTeMbl K onpegerieHHoOMY
noamHoxectBy (knaccy) CAIP. Kogbl KrnaccuukaumMoHHbIX TrpynnyupoBOK MO
NpuU3HaKaMm CIOXHOCTM OObekTa MPOEeKTUPOBaAHMA, YPOBHIO aBTOMaTu3auumu
NPOEKTUPOBAHNS, KOMMIEKCHOCTU aBTOMaTtu3aunu MNPOEKTUPOBaAHUSA N KOSMUYECTBY
BbII'IyCKaeMbIX ,EI,OKyMeHTOB onpenenmoT (u,o yTBep>|<p,eHV|s'-| o6u.|,e0TpacneBb|x
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3apybexHas knaccudpukaumsa CAIP

CAD = aBTOMAaTU3NPOBaAHHOE NPOEKTUPOBAHMNE
CATI1P = CAD system, Automated design system, CAE system

KHaCCMQMKaQMﬂ no oTpacrniesoMy Ha3Ha4€HUHo:

*MCAD (aHm. mechanical =~ computer-aided  design)—  aBTOMaTU3NPOBaHHOE
NPOEKTUPOBaAHNE MEXaHUYECKUX YCTPOWUCTB. ITO MawumHocTtpouTtesribHble CAlIP,
NPUMEHSIIOTCA B aBTOMOOWNECTPOEHUE, CYOOCTPOEHMN, aBUAKOCMUYECKOM
NPOMbILLIIEHHOCTN, NPON3BOACTBE TOBAPOB HAPOAHOro NOTPebneHus, BKNo4aroT B
cebsi paspaboTky petanem U COOPOK (MEXaHM3MOB) C MCMNOMb30BaHUEM
napamMmeTpuyeckoro NPOeKTUpPOBaHUA Ha OCHOBE KOHCTPYKTUBHbLIX 3JIEMEHTOB,
TEXHOSIOMMN NOBEPXHOCTHOIO N 06 bEMHOro mogenupoBaHus (SolidWorks, Autodesk
Inventor, KOMITAC, CATIA);

*EDA (aHrn. electronic design automation) nnn ECAD (aHrn. electronic computer-aided
design)— CAIlP  3neKTpOHHbIX YCTPOWCTB, pPagnO3rIeKTPOHHbIX CPeacTs,
MHTEerparbHbIX CXeM, neYyaTHbIX nnaT n 1. n., (Altium Designer, OrCAD);

*AEC CAD (aHrn. architecture, engineering and construction computer-aided design) nnv
CAAD (aHrn. computer-aided architectural design) — CAINP B 0bnactn apxmTeKkTypbl U
cTpouTtenbcTBa. licnonb3yoTca Ona nPoOekTUpoBaHUA 34aHWUNA, NPOMbILLIIEHHbIX
0oObeKTOB, OOpOr, MOCTOB WM npod. (Autodesk Architectural Desktop, Piranesi,
ArchiCAD).



3apybexHas knaccudpukaumsa CAIP

Mo ueneBomy HasHa4veHuto pasnunydatot CAlP:

*CAD (aHrn. computer-aided design/drafting) — cpencTtea aBTOMaTU3UPOBAHHOIO
NpoeKkTnpoBaHusl; TepMmH obosHayaetr cpeactea CAIP, npeoHasHayeHHble AOnd
aBTOMaTu3auum oByMepHOro u/unm TpexmepHoro reoMeTpuYecKoro NpoeKkTUpoOBaHuS,
Cco3daHNsA KOHCTPYKTOPCKOWM W/UINN TEXHOSOMMYECKOM [LOKYMEeHTauuu un co3gaHus

undpposon mogenu nagenua. CAINP KOHCTpyKTOpAa.
e CADD (aHrn. computer-aided design and drafting) — NpoeKkTUpoBaHMe N co3gaHune

yepTexen.
« CAGD (aHrn. computer-aided geometric design) — reomeTpuyeckoe

MOOennMpoBaHue.
*CAE (aHrn. computer-aided engineering) — cpeacTBa aBTOMaTM3aUUM UHXEHEPHbIX
pacyeToB, aHanusa wun cumynaumm gusndyecknx npouecco. OcyllecTBnsaAoT
OVHaMU4ecKoe ModernupoBaHue, NPOBEPKY U ONTUMU3ALUID U3OENUN; peLuaroT
3aJadun NPOYHOCTHOro aHanusa, TennoMuU3nYecKuUx N rmapoanHaMmn4ecKkmux pac4yeTos,
aHanusa nnacTtnyeckon geopmaymm N MEXaHNYECKOro aHanusa (MogenmpoBaHue 1
NPOrHo3MpoBaHNE NOBEAEHUS U OBUXKEHNS MEXaHUYECKMUX CUCTEM) U Ap.

* CAA (aHmm. computer-aided analysis) — nogknacc cpencts CAE, UCNOMNb3yeMblX

08 KOMMNbOTEPHOro aHanmaa.
*CAM (aHrn. computer-aided manufacturing) — cpeacTea TEXHOSTONMYECKOU MOArOTOBKU
npon3BoacTBa usgenun, obecneymBaroT aBTOMaTM3auuilo MNPorpamMMmMpoBaHnNsa U
ynpaeneHuns obopygosanma ¢ YIY unmu F'ArC. CAIP TexHonora. Pycckun aHanor
TepmuHa — ACTIIIN — aBTOMaTmM3nMpoBaHHaa CUCTEMA TEXHOMOMMYECKOM NOAroTOBKN

Npon3BOACTBA.
*CAPP  (aHrn. computer-aided  process planning)— cpegcTtBa aBToOMaTu3auuu

P e—




CALS-TexHonorun.PLM/PDM

CALS-TexHonoruu (Continuous Acquisition and Life cycle Support) — HenpepbiBHasA
nHcpopMaLMOHHasA noaaepKKa NOCTaBOK U XKU3HEHHOro LMKIa nsgenus.
Peanusauuns CALS TEXHOMOrMM B NpakTUYECKOM MnaHe npearnosiaraeT opraHn3auuio
eauHoro MHQOpPMaUMOHHOINO MNPOCTPaHCTBa (MHTErpupoBaHHON MHAOPMAaLMOHHOM
cpeabl), 00beaVHAIOLLEr0 aBTOMaTU3MPOBAHHbLIE CUCTEMbI, NMpeaHa3Ha4YeHHbIE Kak
aons 3dEKTUBHOIO pelleHnsa 3agad WMHXEHEPHOM OeATEeNbHOCTU, Tak U Ans
Nf1aHMPOBaAHMA N yNpaBneHus NPoM3BOACTBOM U pecypcamMun NpeanpusaTus.
YnpaBneHue gaHHbIMU B eAUHOM MH(OPMALMOHHOM MPOCTPAHCTBE Ha MPOTSAXKEHUU
BCEX 3TAroOB XXM3HEHHOIO LMKNa uagenum sosnaraetcs Ha cmctemy PLM. Noatomy PLM
MOXHO CYMTaTb CPEACTBOM MpakTu4yeckon peanmsaumm CALS.

PLM (Product Lifecycle Management) — npouecc ynpaBneHuss nHcpopmaumen ob
n3aenuun Ha NPOTSXKeHUU BCEro ero XXU3HeHHOro uukKna.

PLM £BNAKTCS OCHOBOW, WHTErpupyrowen MHQopMaumMoHHOE MPOCTPaHCTBO, B
KoTopoMm  dyHKkumoHupytotr  CAlNP, ERP, PDM, SCM, CRM wn gpyrue
aBTOMaTU3NPOBaHHbIE CUCTEMbI MHOIUX NPEANPUATUN.

PLM CTpPYKTYypHO BKMtovatloT B cebsi PDM (Product Data Management — cuctema
yrnpaBneHus AaHHbIMU 00 nsgennn) — opraHM3auMOHHO-TEXHUYECKMEe CUCTEMDI,
obecneuymBaroLwme ynpasneHme nHcpopmaumen oo usgenuu.

PDM-CUCTEMbI MHTEIPUPYIOT MHOPpMaLMIo NodbiXx dopMaToB 1 TUMNOB, NPEAOCTaBNNAs
€€ nonb3oBaTeNnsiM yXXe B CTPYKTypupoBaHHOM Buae. C nomowibio PDM MOXHO
co3gaBatb OTYETbl O KOHQUrypauum BbIMYCKAEMbIX CUCTEM, MapLupyTax
NPOXOXOEHMNSA U3OENUK, 4YacTsax WM OeTansx, a TaKkKe COCTaBlsaATb ClNUCKK
mMatepnanoB. Bce 9TM  OOKYMEHTbI  MOryT oTobpaxaTbCs Ha  3KpaHe
NPON3BOACTBEHHOW UMM KOHCTPYKTOPCKOW CUCTEMbI U3 O4HOU U TOW e B/,

Hanbonee mnaBectHbiMn PDM-cuctemamun asnatotcss ENOVIA u SmarTeam (Dessault
Systemes), Teamcenter, Windchill, mySAP PLM (SAP), BaanPDM, JloumaH: PLM, PDM
StepSuite, Party Plus.



CoctaB u cTpyktypa CAIP
B cootBeTcTBUM ¢ TOCT 23501.101-87, B cTpykType CAIP BblgenatoT criegyowmne

9N1EMEHTbI:
KCAI CAIP — coBokynHocTb KCAI pa3nnyHbix nogcucrem.
 noacuctemsbl CAIP - npn nomoluu cneumanmusanpoBaHHbIX KOMMIIEKCOB CPEACTB
pewaetcsa dyHKUMOHANbHO 3akoH4YeHHasa nocriegosatensHocTb 3agady CAIP ¢
NoSly4EHNEM COOTBETCTBYIOLLUNX MPOEKTHLIX PELLUEHUN U MPOEKTHLIX JOKYMEHTOB.
e KCAIl noacucrembl CAIlP - coBokynHocTb [IMK, T1TK v oToenbHbIx
KoMrnoHeHToB obecneveHns CAlP, He Boweawnx B nNporpamMmMHbIE KOMMIEKCHI,
o0beamHeHHas ooLwen ansa nogcucteMsl yHKUNEN.
 MTK - nporpaMmMHO-TEXHNYECKME KOMIMNEKCHI;
e KkoMnoHeHTbl obecneveHus NTK CAlP;
* MK - nporpaMmHO-MeToaNYECKNE KOMIMNEKChI;
e KOMNoHeHTbl obecne4vyeHus NMMK CAIP;
e KkoMnoHeHTbl obecne4vyeHus CAIP, He Boweawwue B NMMK v NTK.
NMporpaMMHO-TEXHUYECKUU KOMMJIEKC — B3auMMOCBSI3aHHasA COBOKYMHOCTb
NPOrpaMmMHO-MeTOANYECKUX KOMMJIEKCOB, 00BbeAUHEHHbIX MO HEeKOTOpPOoMY
npu3sHaky, un cpepactB TexHu4yeckoro obecnedeHuss CAIP. [Mpumepbl T1TK:
aBTOMaTM3nMpoBaHHble paboume MecTa, BKNoyawwme B cedbs 3BM, komnnekr
nepndoepunHbIX YyCTPOUCTB U paa.
NMporpaMmMHO-MeTOAMYECKMU KOMMJIEKC — B3aMMOCBfi3aHHasi COBOKYMHOCTb
HEeKOTOpPbIX YacTeu MNpPorpamMMHOro, MaTtemMaTU4ecKoro, JIMHIFBUCTUYECKOro,
MeToOAMYEeCKOro MU WHMGOpPMaUMOHHOIo obecneyvyeHuns,, Heobxoaumaa Ans
Nosly4eHUs 3aKOHY€HHOr 0 NMPOEKTHOro pelleHUA No 00 BLEKTY NPOEKTUPOBaHUSA
UANn AOnsa BbINONMIHEHUA onpeaeneHHbIX VHUdUUMpoBaHHbLIX npoueavp.



CoctaB u ctpyktypa CAIP

CAI=P (cucmema aemomamusuposaHHo20 npoekmuposaHusl)

KCAIl CAIP (xomnnexkc cpedcme asmomamu3auuu rpoekmuposaHusi CAlP)
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CocrtaB u ctpyktypa CAIP
Buabl noacmcrem no

® PeanusyoT onpegeneHHblM 3Tan (CTaguio) NPOEKTUPOBAHUA WAM rpynny
[poekTupytoume HenocpeaCcTBEHHO CBA3aHHbIX MPOEKTHbIX 3a4ay. BbINONHAKT NpoeKTHble

(bYHKLMOHANbHbIE) npoLeaypbl UCMOb3ya BCe cpeAcTBa 06CnyKMBaOLLMX MOACUCTEM.

) imetoT  obuiecuctemHoe NpuUMeHeHMe UM obecneumBaloT  MNOAAEPNKKY
GYHKLMOHMPOBAHMSA NPOEKTUPYIOLWMX nogcucTtem, opopmMmaeHuve, nepegavy u
Bblga4yy MOAyYeHHbIX pe3ynbtatoB. O6bEKTHO-He3aBUCUMMble MOACUCTEMDI,
peanusyrowme dyHKUMK, obume ana noacucrem mnm CAMP

O6cnyxuBatrowme

MpuMepbl NPOEKTUPYHOLWNX NOACUCTEM:
*rnogcucTemMa 3CKM3HOro NPOEKTUPOBaHUS;
*riogcmncTemMa NnpPoeKTMPOBaAHUSA KOPMNYCHbIX AeTanen;
*riogcmncTemMa NPOEKTUPOBAHUA TEXHONMOMMYECKMX NPOLLECCOB MeXaHn4eckon obpaboTku;
*riogcmncTemMa NPOEKTUPOBAHUA COOPOYHbIX EANHNLL;
*rnocucremMa NpoeKTUPoOBaHNA AeTanen;
*riogcmncTemMa NnpPoOeKTUPOBAHUA CXEMbI YpaBIieHNs;
*reOMETPUYECKOro TPEXMEPHOIO MOAENMPOBAHUA MEXAHNYECKNUX OOBEKTOB;

riogcucTeMa TEXHOMNOMMYECKOro NPOeKTUPOBaHUS.
Npumepbl 06CcNyXMBaKOLWUX NOOCUCTEM:

*aBTOMAaTU3NPOBAHHbIN BaHK OaHHbIX;

*riogcmncTemMa LOKYMEHTUPOBaHUS;

*nogcucrtemMa rpadgomuyeckoro BBoga/BbiBoaa;

*NOACUCTEMBI YrpaBrieHNsa NPOEKTHbIMU JaHHbLIMU;

*0Dy4aloLLmMe NoACUCTEMBI 418 OCBOEHUS NOMb30BaTENSIMU TEXHOSOMMI, pearim3oBaHHbIX B
CATlP.




CoctaB n cTpyktypa CAIP: npoekTupyowme nogcucTemsl
Buabl NpoekTUpYyoLWnX noacUCTeM no HKLUWMOHAJIbHOM

® NMOUCK aHanoros (NpPoBoAUTCS NOUCK B Bl KOHCTPYKTOPCKOW A0KYMEHTaLUK
N3BECTHbIX MPOEKTHbIX PeLleHn, aHanoros usaenus (Npoekra));

® MHXEHEepPHbIN CMHTE3 (Npn HeobxoAMMOCTU NMPOBOAUTCA CO34aHUE HOBOM
KOHCTPYKUWUU U3aenns);

® MH)XEHEPHbIN aHanM3 (NPoBOAUTCA aHaNMU3 Pa3paboTKM Ha COOTBETCTBUE
3a4aHHbIM TpeboBaHMAM);

D) |4

e bopmunpoBaHUE U BeAEHNE MPOEKTHON AOKYMEHTALUMN.

Buabl NPOeKTUPYHOLWMX NOACUCTEM MO OTHOLUIEHUIO K OO BLEKTY

® BbIMNO/IHAKT OAHY WU HECKOJ/IbKO MNPOEKTHbLIX npoueayp wau
onepau,wﬁ, HenocpeacrBeHHO 3aBUCUMbIX OT KOHKPETHOro
obbeKTa NPOEKTUPOBAHUA.

O6beKTHbIe (06beKTHO-
OPMEHTUPOBAHHbIE)

MHBaleaHTHbIe ® BbIMO/IHAKOT YHMd)MLLMpOBaHHbIE NPOEeKTHble npoueaypol U

onepauuu, MMerWwme CMbICA AAA MHOMMX TUMNOB OBbBEKTOB
(06beKkTHO-He3aBUCMMbIE) EETIITe i e :-C 1 LT




CoctaB u cTpyktypa CAIP: Bugbl obecrnevyeHmd

[MoacuctemMbl COCTOAT M3 KOMMOHEHTOB (HaMMEHbLUMX HeOernMMbIX 3SN1EMEHTOB,
BbINOMHAOWMX onpeaenéHHyto dyHKUMI), obecnevnBarownx GYHKLMOHUPOBAHNE
noacuctembl. COBOKYNHOCTb OOHOTUMHBLIX KOMMOHEHTOB oObpasyeT cpeacTBo
obecneyvyeHus CAIP.

DOrPa DE e COBOKYMHOCTb BCEX Nporpamm u 3KCﬂIlyaTaLI,MOHHOﬁ AOKYMeHTauunun.

e [laHHble, UCMONb3YEMbIE MPOEKTUPOBLLNKAMN HENOCPEACTBEHHO A/1A
BbIPabOTKM NPOEKTHbIX PELIEHU B MPOoLLecce NPOEeKTUPOBaHUS.

e [IOKYMEHTbI, pernameHTUpytoLLmMe NopaaoK IKCNIyaTaumm, onucaHue
TexHonorum dpyHKumoHunposaHus CAMP, TEXHONOrMYECKMX NPUEMOB.

e MaTemaTuMyeckue MeToAbl, Moaenu ObOBEKTOB U  NPOLEeccoB
NMPOEKTUPOBAHUA, aITOPUTMbI PELLIEHUA 3334 MPOEKTUPOBAHMUA.

* A3bIKM MPOEKTUPOBAHUA, npeacTasaaoLlime 06'beKTbI, npoueccol,
cpeacrtBa NPOEKTUPOBaHUA U ANANIOT NMPOEKTUPOBLLUK-KOMMNbHOTEP.

e COBOKYMHOCTb CBfiI3aHHbIX W B3aMMOAEUCTBYIOLIUX TEXHUYECKUX
cpeacTs, obecneuynBatoLLMX NPOLLECC MPOEKTUPOBAHMA.

e COBOKYMHOCTb [AOKYMEHTOB, Onpeaenatowmx CcocraB MNpPOEKTHOM
opraHu3aumm, CBsA3b Mexay noapasaeneHnamm, geatenbHocts CAMP.




Buabl obecnevernusa CAIP: nporpammHoe obecneyeHune

MporpammHoe o6ecrneyeHne — COBOKYNMHOCTb BCEX NPOrpamMm U 3KCniyaTaLluoHHOM
OOKYMEHTaUMM K HUM, HeobXoOAuMbIX AN BbINOMHEHUS aBTOMaTU3MPOBAHHOIO

NPOEKTUPOBAHUS.

MporpammHoe

A 4

\

ObuwecncremHoe

[1lpeaHa3Ha4eHo

an4 opraHmn3auunn

pYHKLMOHMPOBAHUS TEXHUYECKUX
cpeacTB, T. €. AN NnaHUpPOBaHUA WU

yrnpasBneHns
MpoLieccom,

MMEIOLLIMXCS PECYPCOB (OnepaLynoHHbIe

CUCTEMBbI).

BblYNCTIUTESTbHBIM
pacnpeneneHus

obecnevyeHue

Y

CneumnanbHoe
(npuknagHoe)

\

Peannayet MaTemMaTu4eckoe
obecneveHne Onsi HeENOCPEACTBEHHOrO
BbINOMMHEHMA  MPOEKTHbIX  npoueayp.
BkntoyaeT nakeTbl NpuKNagHbIX nporpamm,
npegHasHadeHHble Onst obcnyxmBaHus
onpeaeneHHbIX 3TanoB NPOEKTUPOBAHUS
NN peleHns rpynn OgHOTUMHLIX 3adad
BHYTPW  pasnuyHbiX 3TanoB (Moaynb
NPOEKTUpoBaHNA TpybonpoBoaoB, NaKeT
CXEMOTEXHUYECKOIO MOOENUPOBAHNS,
reomeTpuyecknmn pewatens CAlP)



Buabl obecneverHusa CAIP: nHdgopmaumoHHoe, MeToan4veckoe

obecneyeHune
UHhopmaumoHHOe  obecnevyeHne —  [aHHblEe, KOTOPbIMW  MNOMb3YHTCH

NPOEKTUPOBLLUMKN B NpoLIecCe MPOEKTUPOBAHUA HENOCPEACTBEHHO ANs1 BblpaboTKK
NPOEKTHbIX peleHnn. [aHHble MoryT ObiTb NpeacTaBneHbl B BUOE OOKYMEHTOB Ha
pPas3fNYHbIX HOCUTENSAX, CoAepXalluux CBEOEHUSA CrpaBOYHOrO Xapakrepa o
mMarepuanax, napameTpax 3fIEMEHTOB, CBEAEHUS O COCTOSIHUM TEKYLLIMX pa3paboTok B
BUAE NPOMEXYTOYHbLIX N OKOHYaTENbHbIX MPOEKTHbLIX PeLLUeHNM.

OcHoBHOM bopmMoOWn peanusaunn, KOMMNOHEHTOB WHMOPMaLMOHHOIMO obecneyeHusd
asnatTca bl B pacnpegeneHHon nnu ueHTpanmsosaHHon doopme. CoBokynHocTb b1
CAIlP pormkHa yOooBneTBOpPATb NPUHUMNY UMHAOPMAUMOHHOIO €eAuHCcTBa, T. €.
ncnonb3oBaTb TEPMUHbI, CUMBOJIbI, KraccuuKaTtopbl, YCOBHblE 0003HA4YEHUS,
cnocobbl npeactaBneHns ganHblX, NpuHAaTbie B CAINP 00beKTOB KOHKPETHbLIX BUOOB.

CosgaHune, noggepxka W ucnonb3oBaHue bBll, a Takke B3aMMOCBA3b MeXay
nHcopmaunen B B u obpabaTbiBaowmmMn ee nNporpamMMHbIMU  MOAYNSIMU
ocyllecTBndeTca cuctemoun ynpaerneHus 6aszamun ganHbix (CYB[), sBnstowencs
YacTb OHOW N3 0B0CYXXMBAKOLLINX NOACUCTEM.

MeToauuyeckoe obecrneyeHUe — [JOKYMEHTbl, perfnameHTupylowmne nopsanok
aKcnsyatauum, onncaHme texHonormm pyHkumoHmposaHus CAIP, meToaos Beibopa u
NPUMEHEHNA Nofib3oBaTeNdAMN  TEXHOSIOTMYECKUX MPUEMOB AN MOSyvYeHud
KOHKPETHbIX pe3ynsTaTtoB. [JoKyMeHTbI, OTHocsLWwmMecs K npoueccy cosgaHus CArIlP, He
BXOOAT B COCTaB METOANYECKOro obecrneyvyeHus.



Buabl o6ecneveHna CAlNP: maTematunyeckoe, MMHrBUCTUYECKOE

obecneyeHune
MatemaTnyeckoe obecneyeHue — mareMaTnyeckme MeToabl, Moaenn O0BbLEKTOB U

NPOLIECCOB MNPOEKTUPOBAHUSA, anropuTMbl pelleHusa 3adad MPOeKTUPOBaHUA, T.e.
NPUHUUMNLI NOCTPOEHUA (PYHKUMOHAIbHbLIX Modenen, MeToabl YNCNEHHOro peLleHns
anrebpanyecknx U anddepeHunanbHbiX YpaBHEHUN, MOCTAHOBKN 3KCTPEMarbHbIX
3aJad, NoONCKM IKCTpemMyma n ap.

[lo Ha3HayeHno U cnocobam peanusaunmnm matemaTnyeckoe obecnevyeHue AensT Ha
OBe YacTu:

*MaTeEMaTNYECKNEe MEeTOAbl N NOCTPOEHHbIE HA HUX MaTeMaTUYeCKne Moaenu;
*dbopmann3oBaHHOE onncaHme TEXHONOrmmMm aBToMaTUM3MPOBAHHOIO NPOEKTUPOBaHUS.
JlnHrBucTtuyeckoe obecnevyeHue — crieymanbHble SA3bIKOBbIE cpeacTBa (S3blKu
NPOEKTUPOBaHUS), UCMNoNb3yemble ONd  NpeacTaBneHna uMHgopmaumm O
NpOoeKTUpyeMbIX OBbbeKTax, npouecce N cpeacTBax NPOEKTUPOBAHUS, a Takke Ofs
OCYLLECTBMEHNA Onanora npoeKkTUPOBLUMK-KOMMbIOTEP U OOMEHa AaHHbIMU MeXay
TexHndyecknmn cpeacteamm CAlP.

K KOMMOHEHTaM IIMHIBUCTUYECKOro obecrneyeHnsi OTHOCAT SA3bIKM MPOEKTUPOBAHUS,
NH(POPMALMOHHO-MONCKOBbIE A3bIKM, U BCroOMoraTenbHble A3blkWM, UCMNOSMb3yeMblIEe B
obcnyxumnearLmx nogcmcTemMax, U ansi CBA3n ¢ HUMU NPOEKTUPYIOLWLMX MOACUCTEM.



Buabl obecneverHunsa CAIP: TexHn4yeckoe, opraHusaunoHHoe obecneveHne

TexHn4YecKkoe obecrneyeHue — 3T0 COBOKYMHOCTb CBA3aHHbIX 1 B3aUMOOENCTBYOLLINX
TEXHUYECKNX CpeacTs, obneryaroLmx npouecc aBTOMaTU3NPOBAHHOIO

NPOEKTUPOBAHUS.

K KOMNoHeHTaM TEXHUYECKOro obecrneyeHns OTHOCAT YCTPOMUCTBA BbIYUCTIUTESTbHOWN U
OpraHu3auUuoHHON TEXHWKW, cpedcTBa nepedayn gaHHbIX, U3MepUuTesbHblie U apyrne
YCTPOMCTBA U NX codeTaHus, obecneumnsatowme pyHkumoHmposaHue NTK n KCAIl, B
TOM YnUCrie AnanoroBbii, MHOrononb3oBaTeNbCKMN U MHOro3aaauHbl pexnm paboThl,
a TakKke TMNOCTPOEHUE UepapxXUYeCKUX U CETEBbIX CTPYKTYP TEXHUYECKOro

obecneyenus.

B kadecTtBe npegnoyvtutenoHon ans CAIP cneayet ncnonb3oBaTh OBYXYPOBHEBYHO
CTPYKTYpPY TEXHUYECKOTrO obecneyvyeHus, BKI1HOYaKOLLYHO LeHTpanbHbIN

BblUMCNUTENbHBLIM  KOMMNMEKC WU aBTOMaTM3MPOBaHHble  paboyme  MmecTa
(TepMUHanNbHbIE CTaHLUWN).

OpraHusaunmoHHoe obecne4vyeHune — COBOKYMNMHOCTb OOKYMEHTOB, ONpeaenstoLmnx
COCTaB NPOEKTHOU OpraHM3aumun, CBA3b MexXxay nogpasgeneHnamMmm, opraHn3aunoHHY
CTPYKTYpPY OOBbEeKTa W CUCTEMbI aBTOMaTU3auMKW, OEATENbHOCTb B YCMNOBUAX

JYHKLMOHUPOBAHUA CUCTEMBI, doopmy npeacraeneHus pe3ynLTaToB

NPOEKTUPOBaHNS, 3agadn u dyHKunm cnyxobel CAINP n cBs3aHHbIX C HEK
nogpasaerneHn nNPoeKkTHOM opraHnsauun; npasa U OTBETCTBEHHOCTb OOSMKHOCTHbLIX
nunu no obecneveHnto cosgaHnsa n dyHkunoHnposaHmna CAIP; nopsaaok NoaroToBKU U
nepenoarotoBku nono3osatenen CAlP.

B opraHusaumoHHoe obecnedyeHne BXOASAT LUTaTHble pacnucaHusi, AOIMKHOCTHbIE
MHCTPYKUWK, NpaBuna akcnnyarauum, npukasbl, NOSIOXEHUS U T. 1.



MeTtopnonorunyeckoe conpoBoxaeHue CAINPK3C

MeTtoponorua - Hayka o tom, KAK OEJIATb. OHa un3yyaeT oOwue npuHUUMDbI
OeATeNnbHOCTHY, CregoBaHMe KOTOPbLIM AenaeT 3Ty AeAaTelIbHOCTb NPOaYKTUBHOWN.

MeTtoponornyeckoe conpooxaeHme CAIMNPK3C B LMPoKOM cMbICie OXBaTbIBAET
MEeTOAUKN ncnornb3oBaHus Bcex BnaoB obecnevyeHnsa CAIMNPKOC, HO B yY3KOM CMbICIie
OHO OTpaXkaeT 3arioXXEHHbIE B HMX 3aKOHOMEPHOCTU, KOTOpble B Hamboree obLien
dopme umMerT Qopmann3oBaHHbIN Martematudeckmn Bug. [loaTtomy OCHOBY
meTtogosnormndyeckoro conposoxaeHna CAINPKOC coctaBnder, npexae BCEero,
Mamemamu4eckoe obecrie4yeHue.

Moo metogonorunyecknm conpooxaeHnem CAINP MoXeT Takke MNoHMMaTbCs He
NpoTMBOpEeYalLllee OTMEYEHHOMY Bbille akLUEHTY Ha MareMaTu4yeckoMm obecrneyeHuu
pacwumpeHHoe TorikoBaHue metoaundeckoro obecnedeHue CAIIP, kotopoe npu
9TOM BKIHOMaET B cebsi: TeOpMIo NPOLECCOB, MPOUCXOOALMX B CXEMAX N KOHCTPYKLNAX
9C; metogbl aHanmn3a U cuHtesa cucteM 3C, cXeM U KOHCTPYKUUN 3ITEKTPOHHbIX
YCTPOMNCTB, CUCTEM U UX COCTaBHbIX YacTen; WX MaTteMaTuyeckme Moaenu;
MareMaTuyeckme MeTodbl U anropuTMbl YACIIEHHOIO pPELLEHNSI CUCTEM YpPaBHEHUN,
OMUCbIBAKOLLNX CXEMbI U KOHCTPYKUMM IC. YKaszaHHble KOMMOHEHTbI METOAUYECKOro
obecneyeHusa coctasnsaT aapo CAlNP. B metognyeckoe obecneveHne CAIP (B
yKa3aHHOM pacCLUMPEHHOM CMbICMe) BXOAAT Takke chneuunanbHble  A3blKK
nporpaMMmMpoBaHns U crneunanbHble NpPOorpaMMHbIE CpPeACcTBa, TEPMUHOMOruS,
HOpPMAaTMBbLI, CTaH4apPTbl U ApYyrne daHHble.



Bonpoc 2

CooTHOLLeHne pyHKLUNOHaNbHbIX
XapaKTepPUCTUK NEeKTPOHHbIX
cpeactB u CAIP KoHCTpyupoBaHus
AaHHbIX CPeAcCTB.



O6o6LeHHas TpeyronbHas MoAenb XapakTepUCTUK ONTUMMU3NPYEMON CUCTEMDI
3NEeKTPOHHbIX cpeacTB (Ha NpumMepe ceTn CBA3MN)

OcHoBHOE (PpyHKUMOHANbHOE Ha3HaYeHue:
npedocmaenexue ycnya no 6ocmoeepHoMy U
ceoeepemeHHOMYy 0bmeHy coobuweHusMu mpebyemozo euda
U 0bbema 8 HyXHOM Mecme U 8 HYXXHoe epemsi

no ycnyram cBa3u (ueno)

BHyTpeHHne
XapakTepucTuim

BoamoxkHoCTH

BHelwHne
XapaKTepucTuim

TpeboBaHuA

no YCTOMUYNBOCTU
(ycnosusa )

no 3aTparam
(pecypcbl)

23




UYTo noHMmMmaeTcsa nog «onTuMmsaumen» npoektupyemom cuctemol AC (cetn cBA3N)

MNMpoueaypa «onTuMn3saumn» NpoeKkTupyemomn cucrtemol 3C
npepnonaraeT NOUCK N onpeaesieHMe Taknx HacTpamBaeMbIX
(ynpaBnsiembix) napameTtpoB (AP — adjustable parameter) 3C
(8HYympeHHUX xapakmepucmuk), NPU KOTOPbIX «YFy4LlarTCA»

3agaHHble YacTHbIe u/unu obobLWeHHbIe NoKa3aTeriu KayecTtBa

(adppekTBHOCTU) PYHKLUMOHUpPOBaHUA cuctembl AC (B T.4. KPI

— Key Performance Indicator), B 4aCTHOCTHN, NoKa3aTenu

KayecTBa CBsI3W, YCTOMYUBOCTU U/MNn 3aTpaTt pecypcoB
(eHewHUE xapakmepucmuku)

24




BbiaeneHune cywecTBeHHbIX XapaKTepUCTUK onTuMusnpyemomn yactum 3C
(Hanpumep, otaensHoro 3C)

yenyrm

25




BapuaHTbl NOCTaHOBOK 3a4a4 aHanu3a onTUMMU3npyemMon 4yactm cuctembl AC ¢ yyeTom
NPUYNHHO-CIIeACTBEHHbIX CBA3eN Mexay MoAensaMu BHYTPEHHUX U BHELUHUX
XapaKTepUCTUK BCEU CUCTEMBbI

a) «npsimas 3apgaya» aHanusa
ONTUMU3NPYEMOK YacTn cuctemsl (1) no
obecneunBaeMomMy KavyecTBy ycnyr (5) npwu
3aaHHbIX pecypcax (2), ycnosusx (3) n
napameTpax ocTanbHOM YacTu cuctemsl (4)

0) «obpaTHasa 3agay» aHanusa
ONTUMU3NPYEMON YacTu cuctemsl (1) no
HeobxoaumMomy o6bemy pecypcoB (2) npu
3afaHHbIX ycnyrax (5), yenosusx (3) u
napamMeTpax ocTaribHOM YacTu cuctemsl (4)

B) «<oOpaTHasa 3aga4y» aHanu3sa
onTMMU3NpyemMoun Yyactu cuctemsl (1) no
AO0NYCTUMOMY YPOBHIO MeluaroL X
dakTopoB (3) Npu 3agaHHbIX ycnyrax (5),
pecypcax (2) n napameTpax ocTanbHON YacTu
cetn (4)

26




BapVIaHTbI NMPUYNHHO-CJ1IeACTBEHHbIX cBs3en Mexay moaensamMmum, ydmntbiBaemMblie Npu

aHanuse onTUMMU3INpPyemMon Yactu cuctemsol (1) 6e3 ucnonb3oBaHUA Moaesniu BCeM CUCTEMbI

6)
Qn

m

$(m)

U
aon

a)
ey
B)
OO
Q0 O
$non Unon °

$AOI‘I U
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BapunaHTbl NOCTAaHOBOK 3a4ay CUHTe3a (r1oucka «Hauslyqdwux» unu «rnooxo0suux»
3Ha4YyeHul yrpasrisseMbiX rnapamemposg) Ha OCHOBEe pa3fIu4yHbIX BapUaHTOB y4yeTa

NPUYNHHO-CIeACTBEHHbIX CBA3en MexXay Moaensamm BHYTPEHHUX U BHELUHUX
XapaKTepUCTUK ONTUMUINPYEMOWN HYaCTU CUCTEMbI ANEKTPOHHbIX CPEeACcTB

a)
a) HAUTU «HauUnyudlWwKre» UNMu «nogxoasLune»

UeclU 3Ha4YeHuUA ynpasnsieMbIiX NnapaMmeTpoB m™* rnpu
Aen KOTOpPbIX 06ecneymBaeTcs Haunydlee Unm

Tpebyemoe Ka4yecTBO PyHKLUMOHUPOBaHUA Q

npuv 3agaHHbIX pecypcax s,qon N yCnoBUsaX Unorl

m = arg max Q(m,U ) ‘$(m) €8 .
meM (Snon
”’f< = arg (’n, U) = Q-[an € Unona$(’n) € $,:[on

meM
JIOII

6
) . 6) HANTN «Hamnyudwne» Unu «noaxoasLumne»
m’ = arg min $(m) Q(m,U)eQ_,UcU, . 3HAYEHUs yNpaBnsieMbIX NapaMeTpoB m* npy
meM (Sz[on) KOTOpbIX 06ecnevynBaeTca MMHUMarnbHbIA UNKU
S ONnyCTUMbIN pacxoA pecypcoB S nNpu 3agaHHbIX
m =arg $(m)e§ UcU_ QmU)eQ A
st ( Sﬂon ae on B TpeboBaHUAX K KayecTBY QTp N yCrnoBUsSX Uﬂon
B) 4
B) HAUTU «HaWMy4LKe» UN1 «noaxoasLLmMe»
m = arg maxU(m,Q ) ‘$(m) €800, 0(mU)e @, 3Ha4YeHUA ynpaBnseMbIX NapameTpoB m* npu
meM (SHOH) KOTOPbIX rapaHTUpyeTCcs YCTONYNBOCTD K
m’ =arg U(m ’Qm) c U‘[p7$(,n) c $xon>Q(’n ) e Qm HaubonbLlemMy Unu 3agaHHOMY YPOBHIO
med (S MewarLwmx cpakTopoB UTp npwu 3agaHHbIX

J0IT

TpeboBaHUAX K Ka4ecTBY QTp n pecypcax S,qon



MeTtoabl pelueHus 3a4ay CUHTe3a (MoucKa «HauJlyqYwux» uau «rmooxoosuwux» 3Ha4yeHul
ynpaesisieMbiX napaMmempoes) oNnTUMU3NPYyeMOn YacTtu cuctembl C

1. «CuHTe3 Yepes aHanu3» — NowaroBbIN Nepedop ynpaensembix napameTpos (m = AP ) ¢ KOHTponem pe3ynsraToB
npsAMoro pacyera nokasareneu kavyectsa (Q = KPI ) Ha kaxAaoM ware 0 MOMeHTa Nosny4eHusi npuemsnemMoro

(onTmanbHoro unu Tpedbyemoro) pesynsrata (AP__. — KPI__ ) lporHosnpyembie
op opt
3HayeHusa KPI

t

McxoaHbie,
nepebupaemble n
NTOroBble
onTUMarbHbIE
3Ha4yeHus
ynpaBnsiembl
napameTpoB

[Mpsimon pacyet

YHueepcarnbHbIl U moyHbIl cnocob 0ns nobbix AP u KPI, Ho mpebyem MHO20 epemMeHuU

2. «<HenocpeAacTBEeHHbIN CUHTE3» — OOpPaTHLIXA pacyeT oNTUManbHbIX (TPebyeMbiX) 3Ha4YeHUN yrpaBnseMbiX napameTpoB

(m =AP__) Ha ocHOBaHMM 3afaHHbIX ONTUMarbHbIX (TPebyeMbIX) 3HaYeHU NokasaTternen kayectea (max Q | QT'D = KPI

opt opt)

OnarHoctupyembie
npobrneMmHbie 1
NPOrHO3NpyeMbIg

OonTUMarnbHblR

KPI no gaHHbIM
CTaTUCTUKN

O6paTHbI pacyer.

A\

ynpasnsems
napameTpoB

Bsicmpsbitli criocob, Ho peanusyem morsbko 0nsi Hekomopbix AP u KPI u 6e3 eapaHmul mo4YHocmu



O6Go6uweHHasa moagenb xapakrtepuctuk CAINP K9C
(HanpumMmep, ANA NPOEKTUPYEMOUN CETU CBA3N)

T

OnepaTuBHOCTb




OnTuMM3aumusa COOTHOLUEHUS 3aTpaT Ha NpPoeKTUpoBaHue $*n
N Ha (hyHKLMOHNPOBAHNE CUCTEMbI INTIEKTPOHHbIX cpeacTB $*c

g" J10 ONITUMH3ALUH
C *
lmm$c
*
3 ce <
: . *
min § ,,
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' OITUMHU3ALIUN
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Bonpoc 3

Peannsauusa metogonornyeckoro
conpoBoxaeHunda CAIMNPKIC B
VYHUBepcCanbHbIX U
crneuuanm3npoBaHHbIX
nporpamMmMHbIX cpeacTBax



[1o TNy pewaembix 3agay nporpammHbele nakeTbl CAIP MOXHO
pasfoenuTb Ha 4 rpynnbl.

|. MakeTbl NporpamMm AnA KOHCTPYKTOPCKOro
npoekTnpoBaHusa npubopoB (CAD) peLuatoT 3agadun co3aaHus:

- 2-X U 3-X MepPHbLIX Moaenen NpPoeKTUpyeMbIX KOHCTPYKLNUN;

- Co3gaHns KOHCTPYKTOPCKOM AOKYMEHTaLUUN B paMKax
CTaHOApPTOB;

- ApX1BMPOBAHNA N XpPaHEHNA OKYMEHTaLUUN Ha LMPPOBLIX
HOCUTENSIX N NEPEBO/ €€ B «TBEPAbIE» KOMUMN.



K nporpammHbiM naketam | rpynnbi (CAD) OTHOCATCS:

- AutoCAD - 3-X MEPHOE 1 2-X MEPHOE NPOEKTUPOBAHME,
NOAroTOBKa KOHCTPYKTOPCKOW AOKYMEHTaLNMN.

- «Komnac» - nogrotoBka KOHCTPYKTOPCKOWU AOKYMEHTaLUN B
nepsyto ovepenb B cootBetcTBUm ¢ FOCT.

- Solid Works — B nepByto ouepeab TpEXMEPHOE
MoOenmpoBaHMUe KOHCTPYKUUN,



Il. MakeTbl nporpamMm ANA MHXEHEPHbIX PacyeToB WU
MaTemaTunyeckoro wmopgenupoBaHuda (CAE) pewiatloT
3aayn aBToMaTU3aLUnm CNOXHbIX MHXEHEPHbIX PaCYETOB C
BO3MOXHOCTbIO COXpaHEeHUA UX pe3ynbLTaTtoB B LMGPOBOM
BUOE U nepeBoaa UX B «TBEpPAble KONUN». bonee CnoXxHble
nporpaMMHble MakeTbl OaHHOW  TPynnbl  NO3BOMAOT
co3gaBatb MaTemMaTtumyeckme Modenu  npoLeccoB WU
YCTPOWUCTB, NCNOJb3Yy4 rotoBble bnbnuoTeYHble
KOMMOHEHTbI U crneuuannm3npoBaHHbLIN MOMb30BaTENbLCKNN
NHTEepdeunc.



K nporpaMmmHbiM naketam |l rpynnbl (CAE) OTHOCATCS:

MathCAD — BbinonHeHne 1 JOKYMEHTUPOBaHUE MHXEHEPHbIX PacyETOB,
cO3aHune NPOCTbIX OOLLIMX MaTeMaTUYECKUX MOAENEN, T.H. BbIMUCTTUTENbHbIX
[OKYMEHTOB.

Mathematica — cuctema komnbloTepHoM anre6bpbl kKoMnaHum Wolfram
Research. CooepXnT MHOXeCTBO (DYHKUNK, KaK ONs aHanMTU4eCcKux
NpeobpaszoBaHni, Tak U AN YNCNEHHbIX pac4eToB. Kpome Toro, nporpamma
nooaepXxuBaeTt padoTy ¢ rpadoMKomn 1 3ByKOM, BKINoYasi NOCTPOEHNE ABYX- U
TPEXMEPHbIX rpaPrKoB PYHKLMN, pUCOBaHUE NPOU3BOSIbHbLIX rEOMETPUYECKNX
douryp, MMNOpPT 1 IKCNOPT N306paxKeHNN 1 3BYKa.

MATLAB — nakeT npuknagHbix NporpamMm OpUEHTUPOBAHHbIN B MEPBYHO
oyepenb Ha co3gaHue CrOXHbIX MaTeMaTUYeCKUX moaenen Ans UHXeHepHbIX
pacyeToB. CoaepKUT BCTPOEHHLIN A3bIK MaTEMaTUYECKOro
nporpaMMmnpoOBaHUsA U cpeay co3oaHusa 1 aHannsa Mmoaenemn Ha OCHOBE
MHEMOHMYECKMX BNokoB — Simulink. A Takke KpanHe 6onbLion Habop
BMBNMOTEK N NHCTPYMEHTOB AN BeAeHNA MOAeNMpoBaHUs B pearibHOM
BpEMEHMN.

LabVIEW — nomumo matematmnyeckoro MoaenmpoBaHus No3sonseT
cosgaBaTtb npuknagHsie nporpammbl ans MNK, opueHTnpoBaHHbIE Ha
ynpasneHne BHELLHUMW YCTPONCTBaMU, B TOM YMCIE U HAYYHbIM
obopyanoBaHneMm. [1a€T BO3MOXHOCTb BECTN 06paboTKy MHpopmauuu,



lll. MakeTbl Nporpamm Ansg TeXHONOrM4YeCKon NoAroToBKU
npousBoactBa (CAM) OpueHTUpOBaHbl Ha aBToOMaTM3auuio
pa3paboTKM TEXHOMOrMYECKNX NPOLIECCOB NPOM3BOACTBA, NX
OOKYMEHTUpoBaHMe B LMPPOBOM U «TBEPOOM» Buae. Kak
NpaBuno, BKIOYaoT B cebs OUBMNOTEKM TUMOBLIX TEX.
npoueccoB 1 6a3sbl AaHHbIX CTaHOAPTHbLIX MHCTPYMEHTOB U
ocHacTkn. Ocobaga nogkareropmsa B JaHHOU rpynne —
nporpamMmmMHble NakeTbl, OPUEHTUPOBAHHLIE HA NOATOTOBKY
ynpaenarwmx nporpamm ans CTaHKOB-aBTOMAaTOB C
nporpaMmmMHbIM ynpasrneHnem u onga ynpaeneHusa FAll.



K nporpammHbiM nakeTtam Il rpynnbl (CAM) OTHOCATCS:

ADEM — poccuunckum naket nporpamm CAIlP,
npeaHasHa4YeHHbIN A KOHCTPYKTOCKO-TEXHONOMMYECKOU
NoAroToBKM NPOU3BOACTBA.

Komnac ABTONPOEKT — OpMEeHTUPOBAH Ha NOArOTOBKY
TEXHONMOMM4YeCcKnxX NpoLLeccoB, COAEPXKNT ONBNMNOTEKN
TUNOBBLIX NpoLEeCCOB U 6a3bl AaHHbIX MHCTPYMEHTOB.
CAM 350 — noaroToBKa ne4vaTHbIX NnaT K Nponu3BOACTBY,
co3aaHHbIX B P-CAD. NogrotoBka dooToLLabNOHOB U
ynpaenarowmx nporpamm ans cBepnnsibHbIX CTaHKOB.

NX CAM — cuctema aBToMaTU3NPOBaHHOM pa3pabdoTKu
ynpaenarowmx nporpamm ansg ctaHkos ¢ YIY (Yyncnosbim
NporpaMmmMHbIM yrpaBrieHUeM) oT KoMnaHum Siemens PLM
Software.



IV. lakeTbl NnporpamMmm Ana asTomaTtusauum
NPOEKTUPOBaHUSA INTIEKTPOHHbIX YCTPOUCTB (EDA)
OPUEHTUPOBAaHbI HA aBTOMAaTU3aLNI0 NPOEKTUPOBAHUSA
9N1IEMEHTOB KOHCTPYKLUN 3fIEKTPOHHbLIX YCTPOWUCTB (B
OCHOBHOM Y3/10B Ha neYyaTHOM nnare) n MoAenMpoBaHnS
ANeKTpuYeckmnx cxem. A Tak xxe ans cosgaHua U otnagkm
KoHurypupytowmnx kogos anga NJNC n nporpammHoro
obecnevyeHna ansg MMUKPOKOHTPOSNEPOB.



OrCAD — naket nporpamMmm, npeaHasHavdyeHHbIV 4na asTomaTusaymm
NPOEKTNPOBAHNSA 3MNEKTPOHHLIX NPMBopOoB. Ncrnonb3yeTcs, B OCHOBHOM, A5
cOo30aHuA ANEKTPOHHbLIX MOAENEN NevaTHbIX MNaT, a Takke Anga paspadoTku
AJIEKTPOHHLIX CXEM U UX MOAENNPOBAHUA.

P-CAD — nakeT nporpamm, OpueHTUpPOBaHHbIN HA CKBO3HOE NMPOEKTUPOBAHUSA
9JIEKTPOHHLIX Y3I10B Ha nevyaTHou nnare, C BO3MOXXHOCTbIO aBTOTPACCUPOBKA U
CUMYNALUN SNTIEKTPOHHLIX YCTPOWUCTB, NPU HAaNMNYMn OONONHUTENbHbIX YTUIAT.
Altium Designer — nakeT nporpamm, paspadoTaHHbIn prupmon Altium Ha OCHOBE U
B3aMeH nakeToB P-CAD u Protel. [lpegHa3HayeH ans paspaboTkn y3noB Ha
ne4YyaTHoOW nnare ¢ BO3MOXHOCTbIO NPOCTPAHCTBEHHOIO MOAeNMpoBaHuS,
CXEMOTEXHMYECKOro MoaeNnMpoBaHns 3NIEKTPOHHLIX YCTPOUCTB, a TakK Xe Ans
pa3paboTkn KoHdUrypauuoHHbix kogos anga MNJ1AC.

PROTEUS VSM — nakeT nporpamMm OpMeHTUPOBAHHbLIM HA CXEMOTEXHNYECKOE
MoaenupoBaHue. MimeeT BO3MOXHOCTb MOAENNPOBaHUS paboThl
nporpamMmMmpyemMbliX YCTPOUCTB: MUKPOKOHTPOEPOB, MUKpOMNpoLeccopos, DSP.
IAR Embedded Workbench — cemenctBo nakeTtoB npuknagHbix nporpamm CAlP,
OPUEHTUPOBAHHbLIX HA KOMMUNALUIO U OTIAaKY(CUMYNALKUIO U BHYTPUCXEMHYHO
otnagky) NO MMKPOKOHTPONSEPOB.

QUARTUS Il — nakeT npmknagHbix nporpamm pmpmbl Altera, OpUeHTUPOBAHHbLIX HA
reHepauuo 1 oTriaaky, B TOM YMCrie U BHYTPUCXEMHYHO KOHPUIypaLNOHHbIX
kogos INJINC doupmel Altera.



