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OCHOBHbIe NOHATUA U onpeaeneHnsn

B HacToswee Bpema FOCT 22487-77
YCTaHOBI1EHbI OCHOBHbIE TEPMWUHbI U
onpeneneHns B obrnactu
aBTOMaTU3UPOBAHHOIO NMPOEKTUPOBAHUA.

[MpoekTpoBaHue — npoLiecc co3gaHug
onucaHmm HOBOIo UM MOAEPHU3NPYEMOTO
TEXHMYECKOro o0beKkTa (U3genua, npouecca),
OOCTATOYHbIX OJ1S1 U3roTOBIIEHUS UMK
peann3auum 3Toro oobekTa B 3aJaHHbIX
YCITOBUSAX.




Takne onncaHusa, HasblBaeMble OKOHYaTeNbHbIMM,
npeacTaBnsaT coOOOM KOMMNMNEKT KOHCTPYKTOPCKOM U
TEXHONMOMMYeCKON OKYMEHTALUMN B BUOE YEPTEXKEN,
NOACHUTENbHbIX 3aNUCOK, crieundgukaunmn, nporpamMmm ans
TEXHONOMMYEeCKMX aBTOMATOB U T. M.
[Tpouecc 3akno4vaeTcs B BbINOSIHEHUM KOMIMIleKkca paboT

- UccnenoBaTenbCKoro,

- pacyeTHoro,

- KOHCTPYKTOPCKOro Xapakrepa,

nMernLwnx uerbio npeo6pa303aH|/|e NCXOAHOIo ONnncaHn4 B
OKOHYaTeJ1bHbl€ ONMUCaHUA.

UcxoaHoe onucaHue — TexHn4yeckoe 3agaHue, OoTpaKarlLliee

Ha3Ha4yeHne N OCHOBHble TPeDOBAHUSA K MPOEKTUPYEMOMY
0ObEKTY.

[Mpouecc NPOEKTUPOBaHUA MOXKET ObITb
HEeaBTOMaTU3UPOBAHHbLIM M aBTOMAaTU3UPOBAHHbLIM.




HeaBTOMaTU3npoBaHHOe NpoeKTUpoBaHMe — 310
NPOEeKTNUpPOBaHNE, NPU KOTOPOM BCe NpeodbpaszoBaHng
onncaHnn obbekTa n (UnNu) anropmTma ero
dyHKUMOHMPOBaHUSA UNK anropuTMa npouecca, a Takke
npeacraBneHne onmMcaHuin Ha pasnuyHbIX A3blKax
OCYLLECTBNSATCHA Yerl0BEKOM.

ABTOMaTU3NpPOBaAHHOE NMPOEKTUPOBaAHUE — 3TO
NPOEKTUPOBaHNE, NMPU KOTOPOM OTAESNbHbIE
npeobpasoBaHud onncaHum obvekTa n (Unn) anropmTma
ero yHKUMOHNPOBaHUA UNu anropuTMma npotuecca, a
TakXKe rnpeacraBneHns onncaHuim Ha pasnuyHbIX A3blkax
OCYLLECTBNAKTCA Npu B3auMogenctenm Yyenoseka n IBM.

Cuctema, peanusytolias asToMaTtu3npoBaHHOE
NPOEKTUPOBaHNE, NPeacTaBnseT cobon cucTemy
aBToMaTtusnposaHHoro npoektuposaHus — CAIMP (CAD —
Computer Aided Design)



CteneHb aBTOMAaTU3aLUM NPOEKTNPOBAHUS OLIEHNBAETCS
aorien d NPoeKTHbIX padboT, BbINOHsAeMbIX Ha OBM 0e3
y4yacTusl YernoBeka, B obiem obbemMe NMPOEKTHLIX paboT.
[Mpn 0=0 npoekTnpoBaHne HeasmomMamu3upoeaHHoOe, a Npu
0=1 — asmomamu4yeckoe.

[1na aBTOMaTu3npoBaHHOIO NMPOEKTUPOBAHUS XapaKTEPHbI
paLUnoHarnbHoOe pacnpeaeneHme QyHKUnm mexay
yenoBekomMm n 3BM n obocHoBaHHbIN BbIDOP MOAENEN U
METOOO0B A1 aBTOMaTU3UPOBaHHbIX NpoLeayp.

WHXXeHepHOe NpoeKTUpoBaHUe HAYNMHAETCA NPU HaNM4mm
Bblpa)KEHHOWN NOTPEOHOCTN B HEKOTOPbIX TEXHUYECKMX
obbekTax. Pe3ynstaToM NPOEKTUPOBAHUSA CIYXXUT MOSMHbIN
KOMMMEKT AOKYMeHTauumn, cogepkallen cBegeHus,
[OCTaTOMHbIe AN U3roTOBNEHNS 00beKkTa B 3a[aHHbIX
yCIOBUSAX. DTa AOKYMEHTaLUUsI U eCTb NPOEKT —
OKOHYaTernbHOEe onucaHme obbekTa




[lpouecc npoeKTupoBaHUA nmMeeT ABe
OCHOBHbIe OCOOEHHOCTM.

Bo-nepBbix, cOcTaB 1 nNocrnegoBaTeribHOCTb ero
9TarnoB He 3aBUCAT OT LeneBoro HasHayeHud
NpoeKTa.

Bo-BTOpbLIX, NOrvka npowuecca NnpoekTMpoBaHUS
MHBaApMaHTHAa K cnocoby NpoeKkTUpPOBaHNA —
TPagNLMOHHOMY UNU aBTOMAaTU3NPOBAHHOMY.



CucrteMHbIN nogxoAa K NpPpoeKTUpoBaHUIO

NMpnHUMN cuCcTeMHOro noaxoaa 3akn4yaeTCca B paCCMOTPEHNN
YacTeu CITIOXXHOWU CUCTEMbI C YYETOM UX B3aMMOLENCTBUA.

CuctemMHbIM noaxon BKIKOYaeT B cedbs:
- BbiFBIIEHNE CTPYKTYPbl CUCTEMBI,
- TUNMU3aLUUnIo CBA3EN,
- onpegeneHne cBouCTB (aTpmbyToB) CUCTEMBI,
- aHann3 BIUAHMS BHELLHEN cpeapbl.

CucteMoTexHuKa — TexHm4yeckas gucumninHa, B KOTOPOW
nccneayTcst CIOXHbIE TEXHUYECKUE CUCTEMbBI U NX
NPOEKTUPOBAHUS.

[1pn NpOeKTUpPOBaHUN CINOXHOU TEXHUYECKOU CUCTEMbI MOXKHO
BblAENINTbL TPU OCHOBHbLIE NoAXxoaa K npoueccy
NPOEKTUPOBAHUA: 1) CTPYKTYPHbIN, 2) BIIOYHO-MepapXnyYecKmi,
3) 06BLEKTHO-OPUEHTNPOBAHHLIN



CTpyKTypHBIN HOAXOA

[TIpy CTPYKTYPHOM noaxope Tpebyetcs
CUHTE3MpOBaThL BapuaHTbl CUCTEMbI N3
KOMMOHeHTOB (0r1okoB, MoA4yfen) U OLUEHUTDL
9TU BapuaHThbl (NpeaBapuUTENbHO
CNPOrHO3MpoOBaB XapakTePUCTUKN
KOMMOHEHTOB).

J1laHHbIM NoAaXxon OCHOBaH Ha naee
anropmTMMNYECKON OEKOMMNO3ULINK, rOe KaXXablw
6rok (Moaysib) CUCTEMbI BbINOSTHAET OAMNH U3
9TanoB oOLLero npouecca.
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bAouHO-HMEepaAPXUTUECKUI ITOAXOA

[aHHbIV nogxoa ncnonb3yeT naen 4eKoMnosnunm onncaHug
CINOXHbIX OOBLEKTOB Ha nepapxnyeckme yposH1, BBOAUT
NMOHATUE CTUMA NPOEKTUPOBAHUS (BOCXoOsLee,
HUCXoOdllee), ycTaHaBNMBaeT CBA3b MeXay napamMmerpamMmu
COCeHUX UepapxXnyYeckmnx ypoBHEMWN.

[Mpn BNOYHO-NepapxmM4eckoM Noaxoae K NPOEKTUPOBaHMUIO
npeacTaBneHne o NPOEKTUPYEMOI CUCTEME PaCUNEHSIOT Ha
nepapxmyeckme ypoBHM.

Ha BepxHeM ypOBHe NCMOMb3yOT TONbKO camble obLime 4YepThbl
N 0COBEHHOCTM NPOEKTUPYEMOWN CUCTEMBI.

Ha cneayrowmx — cteneHb nogpodbHOCTU onucaHna Bo3pacTaeT
(Npu 3TOM paccMaTpuBaloTCa yxe oTaenbHble 6y10KM CUCTEMDI
C Y4ETOM MX B3aUMOLEUCTBUSA), YTO MNO3BOSIAET Ha KaXKO0M
nepapxmyeckom ypoBHe popmynmpoBaThb 3agayu
NpUemMnemMon CroXHOCTH.
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XapaKkTepHble nepapxmieckme ypoBHMU.

- CucteMHbIN YpOBeHb. 34eCb pellatoTca Hamboree obLime
3aga4m NPOEKTUPOBAHUS CUCTEM, MALLUH U NPOLLECCOB.
Pe3ynbraTtbl NPOEKTUPOBaHUS NpPeAcTaBnsaoT B BUAE
dYHKUNMOHANbLHbIX, NPUHLUUMNANBHbLIX N KUHEMATUYECKUX
CXEM, reHeparsibHbIX NaHOB, CXEM pPa3MeLLEHNS
obopyagoBaHuA U T.10.

- MakpoypoBeHb. [1py 3TOM NPOEKTUPYIOT OTAESbHbIE
YCTPOWCTBA, Y3Ibl MalinH 1 Nnpnbopos. Pe3ynsraThl
npeacTaBnaoT B Buae PyHKUNOHANbHbIX,

NpPUHUUNMANbHbIX U KWHEMATUYECKNX CXEM, COOPOYHbIX
yepTexen n 1.4.

- MukpoypoBeHb. [1poekTUPYIOT OTAEeNbHbIE AeTanu U
3NIEMEHTbI MaLUUH 1 Npmnbopos.
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B 3aBncMMoCTM OT nocnenoBaTenibHOCTU peLLEeHUs 3aaad
nepapxnmyeckmx ypoBHEN pasnuyaloT Hucxoosiwee, socxoodsiwyee v
cMewaHHoe NpPoeKTUpoBaHne (CTUNM NPOEKTUPOBAHUS).

BocxogasiLee npoekTMpoBaHue npegnonaraeT peweHne 3agad ot
HWKHUX YPOBHEWN K BepxHUM. Hucxoasuwee npoektupoBaHue — ot
BEPXHUX K HXHUM. CMeLlUaHHbIA CTUMNb UMEET 3NEeMEHTbI Kak
BOCXOJSLLIErO, Tak N HACXOOSALLLEro NMPOeKTUPOBaHUS.

B 6onbLnHCcTBE Clniy4daeB a14 CJTIOKHbIX CUCTEM NpeanoyYTeHne otaaroT
HNcxogdauemy npoeKkTnpoBaHM, 4aCTto NCMNOJ1b3yHOT CMeELLaHHOE.

MTepaLI,VIOHHOCTb NMPOEKTUpoBaHUA 3aKro4aeTCHd B CrieyrLleM.

HeonpenenéHHOCTb 1 HEYETKOCTb MCXOAHbIX AaHHbIX NP HUCXOASLLLEM

NPOEKTUPOBAHMN (TaK KaK eLle He CpOeKTUpPOoBaHbl KOMMNOHEHTLI)
NN UCXOOHbIX TpeboBaHMN NpU BOCXOASALLEM NPOEKTUPOBAHNN

(NOCKOMNbKY TEXHMYECKOEe 3aflaHNe NMEETCS Ha BCHO CUCTEMY, a He Ha

e€ 4yactu) obycnasnmearoT HEOOXOOANUMOCTb MPOrHO3NPOBAHUSA
HeJOoCTalLWKMX AaHHbIX C NOCNEeayoLWUM X YTOYHEHMEM, T.€.
nocrnegoBaTenbHOro NPUBNMKEHNA K OKOHYaTENBHOMY PELLEHNIO.
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Hapagy ¢ aekoMnosmumnen onncaHnm Ha nepapxumyeckme
YPOBHW NPUMEHAIOT pa3aeneHne npeacrtasneHnun o
NPOEKTUPYEMbIX OObEKTAX HA acCrekThl.

AcneKT onucaHus (cTparta) — onncaHne CUCTEMbI UK €€ YacTu ¢
HEKOTOPOM OrOBOPEHHOM TOYKM 3PEHUS, onpeaenaemMoun
doyHKUMOHaNbHbIMU, PUINHECKUMN UITN UHOTO TMNa
OTHOLLUEHNAMU MeXay CBOMCTBAMU U AfIEMEHTaMM.

PasnunyaloT ¢pyHKUUOHaIbHbIU, UHOOPMaUyUOHHbIU,
CMPYKMYypPHbIU 1 noeedeH4YecKul (NPOLUECCHbIN) acreKkmail.

chHKLI,VIOHa.ﬂbHOG ONMUCaHume OTHOCAT K qDyHKLI,I/IFlM CUCTEMDbI U
Yalle BCero npegcraBidoT ero beHKLI,I/IOHaJ'IbeIMI/I CXemMaMi.

UHdopmaLunoHHOEe onucaHue BKIoYaeT B ceb6s OCHOBHLIE
NOHATUA NpeaMeTHOW obnacTu (cywHocmu), CrioBeCHoe
onncaHue Unn YNcroBble 3Ha4YeHUSA XapaKTeEPUCTUK
(ampubymoe) ncnonb3yemMbix OOBLEKTOB, a Takke onmcaHme
CBA3EN Mexay 3TUMM MOHATUAMU U XapaKTEPUCTUKAMMN.
NHpopMaUNOHHLIE MOAENN MOXHO NPeacTaBnATb rpadouyecku
(rpapbl, AnarpamMmbl «CYLLHOCTb-OTHOLLEHNEY ), B BUae tabnuy
NN CNNCKOB.



CTpYyKTypHOE onncaHme OTHOCUTCA K MOP(POnorMm CUCTEMBbI,
XapakTepusyeT coCTaBHble YaCcTN CUCTEMbI U UX
MEXCOEANHEHNSA, MOXET BbITb NPeaCcTaBeHO CTPYKTYPHbIMA
CXemMaMu, a TakKe pasnM4HOro poga KOHCTPYKTOPCKOW
OOKyMeHTaumen.

NoBepeH4YecKoe onmncaHue xapakrepuayeT npouecchbl

dyHKUMOHMPOBAHUSA (anropUTMbl) CUCTEMbI N (UN)
TEXHOJSI0rM4yeckune rnpouecchbl Co3gaHna CUCTEMBI.

B obwem crnyyae BbigeneHne ctpat MoOXeT ObiTb HEOAHO3HAYHbIM.

[ToaTOMY KpoMe yKaszaHHOro nogxoda uenecoobpasHo
BblOENATb TAaKNe acrekTbl, Kak QyHKUUOHasibHoe (pa3paboTka
NPUHUNMNOB AENCTBUSA, CTPYKTYPHbIX, YHKLMOHAMNbHbIX,
NPUHUMUNMANbHbIX CXEM), KOHCMPYKMOPCKoe (ornpeaeneHme
dopM 1 NPOCTPaAHCTBEHHOIO PacnonoXeHUs1 KOMMOHEHTOB
n3genun), asrzopummuyeckoe (paspaboTka anropnTtMoB u
nporpaMmMHoOro obecrnevyeHmns) 1 mexHosio2u4ecKoe
(pa3paboTka TEXHONOrM4YEeCKMUX NPOLIECCOB) NPOEKTUPOBAHUS
CUCTEM.
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OO0BEKTHO-OPUEHTUPOBAHHBIN ITOAXOA

PaccmaTtpumBaeT CNOXHYH CUCTEMY KakK
COBOKYMHOCTb B3aMMOAEUCTBYHOLLUX OPYr C
OpYrom OOBbEKTOB, KaXabI N3 KOTOPbIX
ABMNAETCA 9K3eMMNIApOoM onpeneneHHoro
Kracca.

Takoun noaxon Hanbonee NepcrnekTUBEH Npu
NPOEKTUPOBAHMNUN CINOXHbIX CUCTEM.
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Craaumu npoeKkTUpOBaAHUA

B npoekTnpoBaHnn NPUHATO BblOENATb
cTagum:

- Hay4YHO-MUccrnegoBaTenbCKMX pabor,
- ONbITHO-KOHCTPYKTOPCKNX pabor,

- TEXHNYECKOro NpoeKTa,

- TEXHNYECKOro nNpeasioKeHus,

- TEXHNYECKOro NpoeKTa,

- pabo4yero nNpoekTa,

- UCNbITAHWUI OMbITHOIO obpasua.

17



Ha ctagun Hay4yHo-uccrnenoBaTenbCKUX padoT
BbIMOMHAETCA cneayoLlee:

- N3y4aloTCA I'IOTp66HOCTI/I B NMNOJ1Iy4deHNN HOBbIX n3genummn c
3aaHHbIM UelnneBbIM Ha3HaA4Y€HUEM,

- ccrieayrTtca ousmndeckne, MHPOpPMaLUNOHHbIE,
KOHCTPYKTUBHLIE N TEXHOSOrMYeckmne NpUHLUUMbI
NOCTPOEHUA N3genmn n BO3MOXHOCTU peanusaumnm Tux
NPUHLMIMOB,

- MPOrHO3MPYKTCA 3HAYEHNA XapaKTePUCTUK N NapaMeTpoB
OOBbEKTOB.

Pe3synbsraTtom siBnsieTca qoopMyniMpoBKa TEXHUYECKOIO
3aJaHuns Ha pa3paboTky obbekTa.

OHO BKMIOYaET Lenb co3aaHuda 1 Ha3HadyeHne obbekTa,
TEXHUYECKne TpeboBaHUs, PEXNUMBI N YCITOBUA paboThl,
obnactn NpUMMEHEHUS, YBA3KY NapamMeTpoB C TUMNaXoM,
nHpopmaumio 06 akcnepuMeHTanbHbIX pabdoTax,
CPaBHUTESNBbHYIO OLIEHKY TEXHUYECKOro YPOBHS 1 Ap.
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Ha ocHoBaHMM TeEXHMYECKOro 3aaaHus paspabaTbiBaeTcs
TeXHU4Yeckoe npensioXXeHne — COBOKYMNHOCTb
[OKYMEHTOB, OTpaXkatoLMX TEXHNYECKNE peLLeHns,
NMPUHATbIE B NPOEKTE.

B Hero BknyaroTcs:

- pesynbraTtbl PYHKUMOHANbHO-PU3NYECKOro U
CTOMMOCTHOIO UCCreaoBaHUN,

- YKasaHunsi 1 060CHOBaHMS MO BbINOMHAEMbIM OYHKLMAM,
donanyecknm npmHUMNam JeNCTBUA, LenecoobpasHoCTH
NCMOJSIb30BaHUA TEX UIMN UHbLIX PELLEHUH,

- CpaBHUTEJIbHAA OLUEHKa 3TUX peLueHvuZ No TEXHNYECKUM,
IKOHOMUNYECKNM, TEXHOJTOITMHYECKNM, SKOJTIOTNHECKUM U
APYIT'MM NOoKa3aTeJIAM.
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Ha ctagun onbITHO-KOHCTPYKTOPCKUX padoT co3aaeTcs
9CKU3HbIN NPOEKT n3aenus, npeactasnsaowmnm cobon
COBOKYMHOCTb rpapuyeckomn n TEKCTOBOW OOKYMEHTaL UM,
Ha OCHOBaHMM KOTOPOW MOXHO NONy4YnTb obulee
npeacraBreHne o creayroLwem:

- YCTPOWUCTBE,
- NpuHUmMne paboThl,
- Ha3Ha4YeHUN,

- OCHOBHBbIX NapameTpax 1 rabapuTHbIX pasmepax
NPOEKTUPYEMOTO U3AENN,

- KOMIMOHOBKE KaK MaLLMHbl B LIeNOM, Tak U €e OCHOBHbIX
Y3r10B.

[Tpy pa3paboTke 3CKNU3HOro NpoeKkTa NPOBEPAIOTCS,
KOHKPETUINPYIOTCH U KOPPEKTUPYIOTCS NPUHLNMBI U
NONOXEeHWUs1, YCTaHOBIEHHbIE HA CTaaUN Hay4YHO-
nccriegoBartenbckux pabor.
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Ha cTagun TeXxHM4YecKoro npoekTa paspabaTbiBaeTcs
bonee getanuanpoBaHHas rpaduyeckas n TekctoBas
NOKYMeHTaLmMs, AatoLlias nonHoe N oKoH4YaTenbHoe

npeacTaBneHne ob ycTponcTBe, KOMMNOHOBKE MaLLHBI U
BCEX €€ Y3IO0B.

B TexHM4YeCcKnn NpoeKT BKMNOYaT BCe HEOOXOANUMbIE PACYETHI
(AMHamMun4yeckue, NPOYHOCTHbIE U T.4.).

Ha ctagun paboyero npoeKkra co3gaeTcs NorfHbI KOMANEKT
KOHCTPYKTOPCKO-TEXHONMOrMYECKON JOKYMEHTaLUN,
OOCTaTOYHbIN OANS U3rOTOBMEHUA 00beKTa.

Ha ctaguu ncnbiTaHMM Nony4aroT pe3ynbraThl,
NO3BOSISAOLLME BbIABUTb BO3MOXHbIE OLLUMOKN U
HegopaboTKN NpoekTa, NPUHMMAKOTCA MepPbl K UX
YCTPaHEHWIO.

B xone npoektupoBaHus BbipabaTbiBalOTCH NPOEKTHbIe
peLleHus — onncaHns oobekTa Unm ero COCTaBHOM YacTH,
[OCTaTOYHbIE AN PACCMOTPEHNS U MPUHATUS 3aKITHOYEHNUS
00 OKOHYaHMM NPOEKTUPOBAHUA UM NYTAX €ro
NPOOOITKEHWS.



IIpumep 1. [IpoekrupoBanne MeXaTPOHHOTO MOAYAS
MAABIX IIEPEMEITEHUN
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PucyHok 1. ®yHKUMOHaNbHas cxema MexaTpOHHOro
MOAYNst MarblX NepeMeLLeHni
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PucyHok 2. Cuctema ynpaeneHust LaroBbiM ABuUratenem
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PucyHok 4. PacyeTHada cxema CUII0BOM YaCTu CUCTEMbI
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PucyHok 5. Mogenb cuctemel B cpege Simulink



PucyHok 7. 3D-mopenb mexaTpoHHOro Moayns
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PucyHok 8. MakeTHbIN 0b6pa3el MexaTpoOHHOro Moaysis
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Cnacubo 3a BHUMaHume



