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Bonpocbl nekunu

1. Ponb nu mecto MC B CATPK3C

2. CooTHOWeEHUE PYHKLUMOHANBbHbIX
XapPaKTEePUCTUK INEKTPOHHbIX CpeacTB U
CAITP KOHCTpYyUpoOBaHMA AQHHbIX CPeAacCTs.
3. Peannsayma metono10rmyeckoro
conposoXaeHua CAIMNPK2C B
YHUBEPCANbHbIX U cneunannsnpoBaHHbIX
NPOrpaMmmHbIX CpeacTBax.




Bonpoc 1.
Ponb n mecto metoaonornyeckoro
conpoBoxaeHua s CAIMNPK3C




[MpoeKkTUpoBaHMe. Buapl NpoeKTUPOBaHMA

NMpoeKkTnpoBaHMe — 3TO KOMMJEKC pa60T no wuccnaeapoBaHuUo, pacyetTam U
KOHCTPYUPOBAHUIO HOBOro U3genma Uam HOBOro npouecca. B ocHoBe NpoeKTUpoBaHUA
nexmT nepsn4Hoe onnMcaHne — TexHn4eCckoe 3agaHue.

Buapbl
NPoOeKTUpPoBaHUA
HeaBTOMaTnsanposaHHoe ABTOMaTU3MpPOBaAHHOE ABTOMaTU4ecKoe
MNpoeKkTnposaHue MpoeKTnposaHue MpoeKTnposaHue
yenosekom 6e3 3BM YeNOBEKOM C JBM 6e3 yyacTtuna
(Bpy4Hy!I0) ncnonb3osaHnem IBM YyenoBeka

HeaBTomaTusnpoBaHHOE NPOEKTUPOBAHUE - NPOLECC NPOEKTUPOBAHUA, OCYLLECTBAAEMbI
4esI0BEKOM BPYYHYIO (6e3 ncnonb3oBaHna IBM).
ABTOMATM3NPOBAHHOE NPOEKTUPOBAHMUE - MPOEKTUPOBAHNE, MPU KOTOPOM BCE NMPOEKTHbIE
PEeLeHNA UM UX YaCTb NOJIy4YatoT NyTemM B3auMOAENCTBUSA YenoBeka n 3BM.
ABTOMaTM4YECKOE NPOEKTUPOBaHUE - NPOEKTUPOBAHME, MPU KOTOPOM BCe NpeobpasoBaHuA
onucaHnn obbekTa M anroputma ero PyHKUMOHUPOBAHUA OCyLEeCcTBAAKOTCA 6e3 y4vacTums
yenoBeKka. ABTOMaTUYECKOe MNPOEeKTUPOBAHUE BO3MOXHO /iMWb B OTAE/IbHbIX YaACTHbIX
Cnyyaax ANA CPaBHUTENbHO HEC/IOXHbIX 0O bEKTOB.



CAlP: noHaTtne, uenun, GyHKLUN,BO3MOXKHOCTHU

CAMNP - opraHM3auMOHHO-TEXHMYECKAA CUCTEMA, BXOAALLAA B CTPYKTYPY MPOEKTHOMU
opraHusauum (oTgena) v ocyw,ecTBNAOWAA NMPOEKTUPOBaAHME NPU NOMOLLU KOMMNAEKCa
CpeAcCTB aBTOMATU3MPOBaAHHOTO npoeKktupoBaHua (KCAM).

OcHoBHaa ¢yHKuma CAIMP - BbINONHEHME aBTOMATM3UPOBAHHOIO NPOEKTUPOBAHMA  Ha
BCEX UM OTAENbHbIX CTAaANAX NPOEKTUPOBAHMA OOBEKTOB M MX COCTAaBHbIX YacTeN.

CAMP pewaet 3aga4yn aBTOMatTmM3aumm paboTt Ha cTagmnAax NPOEKTUPOBAHUA U NOATOTOBKMU
NPOW3BOACTBA.

OcHoBHaAa uenb npumeHeHua CAMP — nosbliweHne 3peKTUBHOCTM TPyAa MHIKEHEPOB,

BK/1HOY4aA.

COKpalleHUe TPYA0EMKOCTU NPOEKTUPOBAHUA U NNAHNPOBAHUSA;

COKpaLlLleHMEe CPOKOB MPOEKTUPOBAHUSA;

COKpallleHMe cebecToMMoCT NPOEKTUPOBAHUA U U3FOTOB/IEHUA, YMEHbLLUEHWE 3aTpaT
Ha 3KCn/yaTauuto;

NOBbILWEHME  KA4yeCcTBa U TEXHUKO-3KOHOMMYECKOrO  YPOBHA  pe3y/bTaToB
NPOEKTNUPOBaHMUA;

COKpallleHMe 3aTpaT Ha HaTypHOEe MOAENIMPOBAHUE U UCMbITAHUA.



Bo3moxkHocTtu CAIP

b PeKTUBHOCTDb npymeHeHus CAINP obecneumnBaerca cneayrowmmm ee

BO3MOXHOCTAMM.

aBToMaTtu3aunm odpopmneHns AOKYMEHTALNK;

MHGOPMALMOHHON NOAAEPKKM M aBTOMATU3aLMM NPOLLECCa NPUHATUA peLUeHU;
MCNO/Ib30BAHMSA TEXHONIOTMIN Napane/ibHOro NPOEKTUPOBAHUA;

YHUOUKALUM NPOEKTHbIX PEeLleHUN M NPOLECcCOB NPOEKTUPOBAHMA (MCNoNb30BaHME
rOTOBbIX (PArMeHTOB YepTeXKen: KOHCTPYKTUBHbLIX WU FEOMETPUUYECKUX INEMEHTOB,
YHUOULMPOBAHHBIX KOHCTPYKLUMIN, CTAHAAPTHbIX U34eNnin);

NOBTOPHOTO UCMO/Ib30BAaHUA NPOEKTHbIX PELUEHUN, AaHHbIX U HAPabOTOK;
CTpaTermMyeckoro NPoeKTUPOBaHUS;

3aMeHbI HaTYPHbIX NCNbITAHU 7 MaKeTUpoBaHUA MaTEMATUYECKUM
MoZeINPOBaHNEM;

NOBbILWEHMA KAa4YecTBa YyNpaB/iEHUA NPOEKTUPOBAHUEM;

NPUMEHEeHNsA MeTO40B BAPMAaHTHOrO NPOEKTUPOBAHUA U ONTMMU3ALUMN.



Mogxonawbl K NPOEKTUPOBAHUIO

[1ByxmepHaa reomeTpuyeckas moaenb
y |

e CO34aeTCA 4YepTex, KOTOPbIN CAYKUT CPeacTBOmM rpaduyeckoro
NpeacTaBNeHna MU3Oenusa, coaeprKallero MHPopmauuio Ans pelleHus
roapuyecknx 3a4ay, a TakKKe AnA  M3roToBNAEHMA  M3Oenus.
Mcnonb3oBaHWe BbIMUCAUTENbHOM TEXHUMKM obnerdyaer odopmneHue
KOHCTPYKTOPCKMX  AOKYMEHTOB,  HaCbIWeEHHbIX  M306paxeHnsmu
CTaHAApPTHbIX, TUMNOBbLIX, YHUPULMPOBAHHbIX COCTABHbIX YacTew,
(Hanpumep, 3NIEKTPUYECKNX 7 APYrnx NPUHUMMNNANBHBIX,
OYHKUMOHANbHbIX CXeM, NevyaTHbIX nAaaT, moaynen, npubopos,
3NEKTPOHHbIX OGNOKOB, CTOeK, WKadoB, NyAbTOB U T.4.); pa3paboTky
TEKCTOBbIX AIOKYMEHTOB (cneundunKkaumm, nepedyHern anemeHTos n ap.).

MpocTpaHCTBEHHAA reoMeTpuyecKkas moaenb
A

e ABnaetca bonee HarnA4HbIM cnocobom npeacTaBNeHUMA OpUrnMHana M

bonee MowHbIM U YAOOHbIM  MHCTPYMEHTOM ANA  peleHus
reoMeTpuyecknx 3agad. Yeprexx B  3ITUX  YCNOBUAX  urpaet
BCNOMOraTeNbHYI0 POAb, a MeToAbl €ero Cco34aHuMsA OCHOBAHbl Ha
MeToA4axX  KOMMNbHTEPHOW  rpadukm,  meTogax  oTobparkeHun
NPOCTPAHCTBEHHOM MOAENMN.




OTeyvectBeHHana Knaccudurkauma CAMNP no NOCT 23501.108-85

Knaccupukauua CAMNP
roCT 23501.108-85

Konuyecmbo
CnoxHocmb YpobeHb KoMnnekcHocme Xapakmep Konuyecmbo .
Tun odbekma ypobHeu
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KomduHupobaHHee

— Npo4ue

Mo Ka*kaomy Npu3HaKy yCTaHOBAEHbl KnaccndukaumoHHble rpynnuposku CAMP (no3muynm 1-
8 B 0603HayeHnn). Kogbl KaxXaom KnacCMOUKALMOHHOM TrPynnUPOBKU OTAENAT APYr OT
apyra Touykon. Kogbl KnaccUPMKauMOHHBbIX TPYNMNUMPOBOK OnNpeaenatT NPUHAANEXHOCTb

CO37aBaemMoM CcuUCTeMbl K onpeaeneHHomy nogmHoxkectsy (knaccy) CAINP. Koapbl
KNaCCUPUKALUMOHHbBIX FPYNMUPOBOK MO MPM3HAKaM C/IOXKHOCTU OObeKTa MPOEKTUPOBaHUA,
YPOBHIO aBTOMaTU3auMmn NPOEKTUPOBAHMA, KOMMNJIEKCHOCTH aBTOMaTU3aUMmn

NPOEKTUPOBAHUA U KOJIMYECTBY BbIMYCKAaEMbIX AOKYMEHTOB onpeaenatoT (A0 yTBeprKaeHUA
ob6LeoTpac/ieBbiXx METOAMK) NO OTPAC/IEBbIM HOPMATUBHO-TEXHUYECKMM AOKYMEHTAM.



3apybexkHaa knaccndukaumsa CAMNP

CAD = aBTOMaTU3UPOBAHHOE (KOMMbIOTEPHOE) NPOEKTUPOBAHUE
CAMNP = Automated design system, CAD, CAE, CAM system

Knaccndpukauma no orpaciesomy HasHaYEHUIO:

MCAD (aHrn. mechanical computer-aided design) — aBTOMaTM3UPOBAHHOE
NPOEKTUPOBAHNE MEXAHUYECKUX YCTPOMUCTB. ITO MawmHocTpoutenoHble CATIP,
NPUMEHAOTCA B aBTOMOOWeCTpoeHMe,  CyAOCTPOEHMW,  ABMAKOCMMUYECKOM
NPOMbILWAEHHOCTHN, NMPOM3BOACTBE TOBAPOB HAPOAHOro nOTpebneHusa, BKAKOYAOT B
ceba paspaboTky aetaner U cbOpOK (MexaHM3MOB) C WCMNOAb30BaHUEM
NapaMeTpMYecKoro MNPOEKTUPOBAHUA HA OCHOBE KOHCTPYKTMBHbLIX 3/1EMEHTOB,
TEXHONOIMI NMOBEPXHOCTHONO U obbemHoro moaenuposaHua (SolidWorks, Autodesk
Inventor, KOMMAC, CATIA);

EDA (aHrn. electronic design automation) nnn ECAD (aHrn. electronic computer-aided
design) — CATP 3n1eKTPOHHbIX YCTPOMCTB, PaANO3/IEKTPOHHbIX CPEACTB, MHTErPanbHbIX
cXem, NevyaTHbIX nnat u T. n., (Altium Designer, OrCAD);

AEC CAD (aHrn. architecture, engineering and construction computer-aided design)
nnn CAAD (aHrn. computer-aided architectural design) — CAMNP B 061acTy apXMTEKTYpPbI
N CTPOUTENbCTBA. Mcnonb3ytoTca AN NPOEKTUPOBAHMA 34aHUMW, MPOMbILINEHHbIX
obbekToB, popor, moctoB M npod. (Autodesk Architectural Desktop, Piranesi,
ArchiCAD).



3apybexkHaa knaccndukaumsa CAMNP

Mo ueneBomy HasHa4yeHUIO pasnunyatot CAIP:

CAD (aHrn. computer-aided design/drafting) — cpeacTBa aBTOMaTU3MPOBAHHOIO
NPOEKTMPOBAHUA; TepMmuH obo3HauvaeT cpeactea CAlNP, npeaHa3HayeHHble AnA
aBTOMaTM3aUnM ABYMEPHOIo U/UNM TPEXMEPHOrO reoMeTPUYECKOro NPOeKTUPOBaHMUS,
CO3JaHUA KOHCTPYKTOPCKON W/UNU  TEXHONOTMYECKON [AOKYMEHTaUMM W CO3[aHUSA
undposon moaenn nsgenma. CAINP KOHCTPYKTOpPA.

« CADD (aHrn. computer-aided design and drafting) — npoekTMpoBaHMe U co3gaHue

yepTerken.

» CAGD (aHrn. computer-aided geometric design) — reomeTpuyeckoe moaenmpoBaHMe.
CAE (aHrn. computer-aided engineering) — cpeacTBa aBTOMATU3ALMUU MHIKEHEPHbIX
PACcYETOoB, aHaNAM3a U cumynaumm pmnsmveckux npoueccos. OCyLEeCTBAAIOT ANHAMMYECKOEe
MOAENNPOBAHNE, MPOBEPKY U ONTMMMU3ALUIO M34ENMN; PeLlatoT 3a4a4M MPOYHOCTHOrO
aHann3a, TennoPuUsnYecKnx U rMapoaNHaMUYECKMX PacyeToB, aHa/M3a NAaCTUYECKOM
AebopmaumMm M MEXaHUYeCKoro aHaausa (MoaennpoBaHMEe W  MNPOTrHO3MpPOBaHME
NoBeAEHUS N ABUKEHNA MEXaHUYECKUX CUCTEM) U Ap.

* CAA (aHrn. computer-aided analysis) — nogknacc cpeacts CAE, ncnonbsyembix ans

KOMMNbIOTEPHOrO aHa/n3a.

CAM (aHrn. computer-aided manufacturing) — cpeactBa TEXHONOTMYECKOW MNOArOTOBKMU
NpPoOu3BOACTBA M34enun, obecneymBaroT aBTOMATU3aAUUIO MNPOrPaMMMPOBAHUA U
ynpasneHna obopyaoaHus ¢ HYIMY nam FANC. CAMP texHonora. Pycckuin aHanor TepmmnHa
— ACTIM — aBTOMaTM3MPOBAHHAA cMCTEMA TEXHONOIMMYECKOM NOATrOTOBKM NPOM3BOACTBA.
CAPP (anrn. computer-aided process planning) - cpeacTtBa aBTOMaTU3aLMUMK
NNAHUPOBAHUA TEXHONOTMYECKUX MPOLLECCOB NpUMeHAemMble Ha CTbiKke cuctem CAD um
CAM.



CALS-texHonornmn.PLM/PDM

CALS-texHonorumn (Continuous Acquisition and Life cycle Support) - HenpepbiBHasA
MHPOpPMaLMOHHAA NoAAEPKKA NOCTABOK U YXKU3HEHHOTO LUKAA U3[enus.

Peanunsayma CALS TeXHONOrMi B NPaKTUYECKOM NAaHe npeanosiaraeT opraHM3aynto eanHoro
MHPOPMALMOHHOIO  MPOCTPAHCTBA  (MHTErpMpoBaHHOM  MHPOPMALMOHHOM  cpeabl),
obbeaAuHAIOWEro  aBTOMATU3MPOBAHHbIE  CUCTEMbI, NpPeAHa3HauYeHHble  Kak  4ans
3PDEKTUBHOIO pelleHnA 3a4a4 UHXKEeHEPHON AeATEeNbHOCTU, TaK U ANA NNAHMPOBAHUA U
ynpaB/ieHNA NPOM3BOACTBOM U pecypcamm npeanpuaTus.

YnpaBneHue AaHHbIMM B €AUHOM MHPOPMALMOHHOM MPOCTPAHCTBE Ha MPOTAXKEHUU BCEX
3TANoOB XW3HEHHOro UWKAa n3gennn sosnaraertca Ha cuctemy PLM. MNostomy PLM morKHO
CYMTaTb CPEeACTBOM MpPaKkTUyeckon peanmsaumm CALS.

PLM (Product Lifecycle Management) — npouecc ynpasneHua nipopmaumuein 06 nsgenum
Ha NPOTAXKEHMUU BCEro ero }KM3HeHHOro uuKAna.

PLM ABnAtoTCA OCHOBOW, WHTErpupyrowen MHGOPMauMoOHHOE MPOCTPAHCTBO, B KOTOPOM
dyHKumoHmpytot CAMP, ERP, PDM, SCM, CRM u apyrue aBTOMaTU3NPOBAHHbIE CUCTEMDI
MHOTUX NpeanpuaTun.

PLM cTpyKTYypHO BKAtoyawT B ceba PDM (Product Data Management - cucrema
ynpasneHMAa pAaHHbiIMM 06 wusgennn) - oOpraHU3aUUOHHO-TEXHUYECKUME CUCTEMDI,
obecneuuBawwme ynpasneHme nHeopmauymen ob nspgenum.

PDM-cuctembl UHTErpupyoT MHbopmauuto nobbix ¢opmaToB U TUNOB, NPEAOCTABNAA €€
NO/b30BATE/NIIM YXKe B CTPYKTypupoBaHHOM Buae. C nomouwbio PDM MOXKHO cO34aBaThb
OT4YeTbl O KOHOUTYPaALMKM BbIMYCKAaEMbIX CUCTEM, MAPLLUPYTAX NPOXOXKAEHUA N3AENNIM, YaCTAX
WAN [eTanAxX, a TaKXKe COCTaBAATb CNMCKU MaTepuanoB. Bce 3T AOKYMEHTbl moryT
oTobpaXKaTbCA Ha 3KpPaHe NPOM3BOACTBEHHOW UM KOHCTPYKTOPCKOM CUCTEMbI U3 OAHOMU U
TOW *Ke b/l.

Hanbonee wu3BecTHbiMM PDM-cuctemamm asnstotca ENOVIA m SmarTeam (Dessault
Systemes), Teamcenter, Windchill, mySAP PLM (SAP), BaanPDM, /loymaH: PLM, PDM
StepSuite, Party Plus.



CocTtas u cTpyKTtypa CAIP
B cooTtBeTctBuu ¢ TOCT 23501.101-87, B cTpyKType CAIP BblgenAatoT cnegytowme sNemMeHThl:

KCA CAIP — cosokynHocTb KCAIl pa3nnyHbIX NoACUCTEM.

* noacuctembl CAlP - npu nomowm cneunanm3anpoBaHHbIX KOMIMAEKCOB CpeacTs
pewaetca  PYHKUMOHANbHO  3aKOHYEHHaa nocnefoBaTenbHOCTb 3agad CAMP ¢
NONy4YEeHNEM COOTBETCTBYIOLWMX NMPOEKTHbIX PELUEHMN N NPOEKTHbIX AOKYMEHTOB.

* KCAN noacuctrembl CAMP — coBoKynHocTb [MMK, IMNTK u oTaenbHbIX KOMMOHEHTOB
obecneyvenuna CAIP, He Boweawmnx B NporpaMmmHble KOMMJIeKCbl, 06beanHeHHaa obuen
ANnsa noacnctembl GyHKLMEN.

* [ITK — nporpamMmMHO-TEXHUYECKUE KOMINEKChI;

 KomnoHeHTbl obecneueHunsa NTK CAMP;

* [IMK — nporpamMmmHO-meToAMNYEeCKNE KOMMNEKCbI;

* KOMNOHeHTbl obecneueHunsa NMMVK CATP;

* KomMnoHeHTbl ob6ecneueHuna CAIMP, He Boweawwme B MMK m MTK.

MporpaMmmMHO-TEXHUYECKNIA KOMNJIEKC — B3aUMOCBA3aHHAA COBOKYMNHOCTb NMPOrpamMmHO-

MeTOAUYECKUX KOMMNJIEKCOB, 06beaMHEHHbIX MO HEKOTOPOMY MPU3HAKY, U CpeacTs

TexHuyeckoro obecneueHusa CAIP. Mpumepsbl MNMTK: aBTomaTM3nMpoBaHHble paboune mecTa,

BKAtoYatowme B ceba IBM, KomnneKT nepudpepuinHbiX yCTPOUCTB U pAa,

MporpammHO-MmeToAMYECKMU KOMMJIEKC — B3aMMOCBA3aHHAA COBOKYMHOCTb HEKOTOPbIX

yacted nNpPOrpamMMHOro, MaTeMaTUUYECKOro, JIMHIBUCTUYECKOrO, MEeTOAUYECKOro ¢

uHpopmauuoHHoro obecneyeHnsa, HeobxoaMmasa AnNA NOAyYeHUA 3aKOHYEHHOro

NPOEKTHOr0 peleHna Mo OObeKTy nNpPoeKTUpPoOBaHUA UAM ANA  BbINOJIHEHUSA

onpeaeneHHblX YHUOUUMPOBAHHLIX npoueayp. [lpumepbl [1IMK: opopmneHuns

AOKYMEHTAUMKU, CUHTE3a NPOEKTHbIX PELLEHNI, MOAENNPOBAHMA U T. 1.



Coctas u cTpyKTtypa CAIIP

CAINP (cucmema asmomamusupogaHHoz20 rnpoekmuposaHusi)

KCAIl CAINP (xomnnekc cpedcme aemomamuaauuu npoekmupoeaHusi CAlP)
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Coctas u cTpyKTtypa CAIIP

Buabl noacuctem no HasHa4YeHwuio:

® PeanusyoT onpeaeneHHbl 3Tan (cTaguio) NPOEKTUPOBaAHMA WUAU rpynny
lpoekTnpytowme HenocpeACTBEHHO CBA3aHHbIX MPOEKTHbIX 33a4ay. BbINOAHAIOT NpoeKTHble

(d)yHKLI,I/IOHaﬂbeIe) npoueaypbl UCMONb3yA BCe cpeAcTBa 0bCAy»KMBaOLWMX NOACUCTEM.

e UmetoT obulecuctemHoe npumMmeHeHMe M obecneumBaloT MNOAAEPKKY
GYHKLUMOHMPOBaAHUA NPOEKTUPYIOLWMX Noacuctem, obopmieHue, nepegady u
BblA4ayy MOAy4YeHHbIX pe3ynbTatoB. O6beKTHO-He3aBUCMMble MNOACUCTEMDI,
peanusyoume pyHKUMM, obuime ana nogcuctem muam CAIMP

Ob6cnyunsarouwme

Mpumepbl NPOEKTUPYIOLLUX NOACUCTEM:

noAcucTeEMa 3CKM3HOIO NPOEKTUPOBAHUS;
noacucTtema NPOEKTUPOBAHUA KOPNYCHbIX AeTanen;

NoACUCTEMA NPOEKTUPOBAHMNA TEXHONONMYECKMX NPOLLECCOB MeXaHUYeCcKon 0bpaboTku;
noacucTtema NpPoeKTUPOBaAHMA COOPOYHbBIX €AUHUL;

noAcMcTeMa NPOEKTUPOBAHMA AeTanew;

noacucTema NPOEKTUPOBAHUA CXEMbI YNPaB/IEHUS;

reoOMeTPUYECKOro TPEXMEPHOrO MOAE/IMPOBAHUA MEXaHUYECKUX OO BEKTOB;
noAcMcTeMa TEXHOOMMYECKOro NPOEKTUPOBAHMA.

Mpumepbl 06cAyKMBAOWUX NOACUCTEM:

aBTOMaTU3MPOBaHHbIN BaHK AaHHbIX;

NoACUCTEMA AOKYMEHTUPOBAHUA;

noacucrema rpadpuyeckoro BBoaa/BbiBoaa;

NOACUCTEMbI YNPaBAEHUA NPOEKTHbIMU AaHHbIMW;

obyuvatoume NoacUCTEMbI AN OCBOEHUA NO/b30BaTENAMMN TEXHONOTUM, peann3oBaHHbix B CAMP.



Coctas u cTpyKTypa CAlP: npoeKkTupytowme noacmcremsl
Buabl npoeKTUpyrowmnx noacmMcTtem no d)VHKLIMOHaI'IbHOMV 3HAQYEeHUHo:

® NOWUCK aHanoroB (NpoBoanTcAa NOUCK B B[l KOHCTPYKTOPCKOM A0KYMEHTaLUM
N3BECTHbIX MPOEKTHbIX peleHnin, aHanoros nsgenna (npoekTa));

® MHXXEHEepHbIN CUHTe3 (Npu HeobXxoAMMOCTU NPOBOAUTCA CO3AaHWE HOBOWM
KOHCTPYKLUWM U3aenua);

® NHXXEHEPHbIN aHanM3 (NPoBOAUTCA aHanNM3 pPas3paboTKM Ha COOTBETCTBUE
3a4aHHbIM TpeboBaHUAM);

D] |14

e hopMmMpOBaHUE N BEAEHUNE NPOEKTHOWN AOKYMEHTALMN.

Buabl NPOEKTUPYIOLWMX NOACUCTEM MO OTHOLLEHUIO K 06bEeKTY NPOEKTUPOBaHUA:

® BbINO/MHAIOT OAHY WM HECKONbKO MNPOEKTHbIX Mpoueayp Wau
onepauui, HENoCcpeacTBEHHO 3aBUCUMbIX OT KOHKPETHOro
06bEeKTA NPOEKTUPOBAHMS.

O6beKkTHble (06beKTHO-
OPUEHTUPOBAHHbIE)

MHBapuaHTHble ® BbINOAHAKT YHUPUUMPOBAHHbIE MPOEKTHble npoueaypbl W

onepauun, UMeKLMe CMbICA ANA MHOFMX TUNOB O6bBEeKTOB
(06BbEeKTHO-He3aBUCUMbIE) TS ITe LIS




Coctas u cTpyKTypa CAlP: BuAbl obecneyeHuns

MoacmucTtembl COCTOAT U3 KOMMOHEHTOB (HaMMeEHbLINX HeAEIMMbIX 3/1eMEHTOB, BbIMO/IHAOLLMX
onpeaenéHHyto  GyHKLUMIO), obecneumBarowmx  PyHKUMOHUPOBAHME NoACUCTEMBI.
COBOKYMHOCTb OAHOTUMHbIX KOMMNOHEHTOB 0b6pa3yeT cpeacTso obecneueHun CAIMP.

Bugbl o6ecneueHusa CAIMP:

l ﬂporpaMMHoe 2 ICOBOI-(\/I'IHOCTb BCeEX Nporpamm u 3KCI'IJ"IVEITEILI,VIOHHOI7I AOKYMEHTALUN.

e [1aHHble, UCNONIb3yeMble NMPOEKTUPOBLLMKAMN HENOCPEACTBEHHO ANS

NHdopmaumoHHoe y
BbIPabOTKM NPOEKTHLIX PELLEHWUIN B NPOLLECCE NPOEKTUPOBAHMUS.

L ,ﬂ,OKYMEHTbI, pernameHTUpyrowine NnopAaoK aKCnayatTauum, onnmcaHme

MeTogunyeckoe
TexHonormm pyHkunMoHmposaHua CATP, TexXHONOrM4YeCcKMx NpUemMOoB.

e MatemaTuyeckmMe MeToabl, MoAenn OOBLEKTOB W  NPOLLECCOB
NPOEKTUPOBAHUA, aNTOPUTMbI PELLIEHNA 33434 NPOEKTUPOBAHUA.

MaTtemaTtnyeckoe

e A3blKM MNPOEKTUPOBaAHUA, npeacTaBaAloWMe O6BEKTbl, MPOLLECcChI,
cpeacTBa NPOEKTUPOBAHMA U ANANOT MPOEKTUPOBLLNK-KOMMbIOTEP.

JInHreuctmyeckoe

e COBOKYMHOCTb CBA3@HHbIX W B3aMMOALEUCTBYHOLUX TEXHUYECKUX

TexHun4yeckoe
cpeacTs, obecneymBatoLMX MNPOLLECC NMPOEKTUPOBAHMUA.

* COBOKYNHOCTb [A0KYMEHTOB, OMpeaensatolmx CcoCTaB MPOEKTHOM
OopraHu3auumn, CBA3b Mexxay nogpasgeneHnamm, geatenoHoctb CATIP.

IOpraHM:sau,mom-me




Buabl obecneyenma CAINP: nporpammHoe obecneyeHune
MporpammHoe obecneyeHMe — COBOKYMHOCTb BCEX MNPOrpamMm W 3SKCNAyaTaLMOHHOM

ANA BbINOJ/IHEHUA dBTOMATU3NPOBAHHOIO

MporpammHoe
obecneyeHue

NOKYMEHTaUMM K HUM, Heobxoaumbix
NPOEKTUPOBAHMUA.
ObuwecucremHoe
p
MpeaHasHayeHo ans opraHusaumu

OYHKLUMOHMPOBAHNA TEXHUYECKUX CPEACTB,
T. €. ONA NNAHUPOBAHUA W yNpaB/ieHUA

BblYMCAUTE/IbHBIM
pacnpefeneHma  MMelLmxcs
(onepaunoHHbIE CUCTEMDI).

NpoLueccom,
pecypcos

v

CneuunanbHoe
(npuknagHoe)

-

Peanusyetr martematuyeckoe obecnedyeHue
ans HenocpeacTBEHHOrO BbINO/IHEHUA
NPOEKTHbIX npoueayp. BKAwoyaeT nakeThbl
NPUKNAAHbIX MNpOrpamm, npeaHasHayeHHble
AN 06CNYKMBAHUA onpeaeneHHbIX 3Tanos
NPOEKTUPOBAHUA  WUAW  PeLlueHua  rpynn
OOHOTUMHbLIX 33Z@4 BHYTPU  Pa3IUYHbIX
3Tanos (Mmoaynb NPOEKTUPOBaAHMUA
TpybonpoBOAOB, MaKET CXEeMOTEXHUYECKOro
MOAEeNNPOBaHNSA, reOMETPUYECKUI pellaTenb
CAMP)



Buapbl obecneyenmna CAMNP: nHpopmaunoHHOe, meToanyeckoe obecneyeHme

UHdopmaumoHHoe obecneyeHue — AaHHble, KOTOPbIMW MNONb3YIOTCA MPOEKTUPOBLUMKN B
npouecce MNPOEKTUPOBAHUA HENOCPeACTBEHHO ANA BbIPAbOTKM MNPOEKTHbIX PELIEHUN.
[aHHble moryT ObiTb NpeacTaB/iieHbl B BMAE [AOKYMEHTOB Ha Pas3/IMYHbIX HOCUTENsX,
coAepralWmx cBeAeHUA CNPABOYHOrO XapaKTepa O maTepuanax, napameTpax 3/IEMEHTOB,
CBEAEHMA O COCTOAHMMU TEKYLIMX pa3paboToKk B BMUAE MPOMENKYTOUHbIX U OKOHYATENbHbIX
NPOEKTHbIX PeLeHUN.

OcHoBHOW ¢popMoOM peanmsaumm, KOMNOHEHTOB MHPOPMALMOHHOIO obecneyeHma ABNAOTCA
B/l B pacnpeaeneHHoM unn ueHTpanmsoBaHHon ¢opme. CoBoKynHoctb B/l CATP gonkHa
YAOBNETBOPATb MPUHUMMAY MHPOPMALUOHHOIO €AMHCTBA, T. €. UCMO/Ab30BaTb TEPMMUHBI,
CMMBO/IbI, KNnaccuduKaTopbl, YCNOBHble 00603HA4YeHMs, cnocobbl NpeacTaBNEHUs AaHHbIX,
npuHAaTble B CAMNP 06beKTOB KOHKPETHbIX BUAOB.

Co3paHue, noaaepka n ucnonb3oBaHue bll, a TakKe B3aMMOCBA3b MeXay MHpopmaumen B
B4 wn obpabaTtbiBalowmmmnu ee NPOrpaMMHbIMU MOAYASMU OCYLLECTBIAETCA CUCTEMOM
ynpasneHna 6asamum paHHbix (CYB/[), AaBnAwowlencAa 4acTblo OAHOW M3 0OCAYKUBAOLLMUX
noACcUCTeM.

MeTtoguueckoe obecneyeHmne — AOKYMEHTbI, pernameHTUpyowme nopaaoK aKcnayatTaumu,
onucaHume TexHonormm ¢yHKumonmpoBaHmsa CAIMNP, metoaoB Bblbopa UM NPUMEHEHMUS
NONb30BaTENAMMN TEXHONOTNYECKUX MNPUEMOB ANA MOJY4EHUA KOHKPETHbIX pe3y/bTaTos.
JLOKyMmeHTbI, OTHOCcAWMecAa K npoueccy co3gaHmna CAlP, He BXo4AT B COCTaB MeTOoAUYECKOro
obecnevyeHuns.



Buabl obecneyeHmna CAlMP: maTemaTnyecKkoe, IMHIBUCTUYECKoe obecnevyeHue

MaTtematuuyeckoe obecneyeHMe — MaTemaTUYECcKMEe MeEToAbl, MOAEeNn ObbEeKToB U
NPOLLECCOB MPOEKTUPOBAHUA, aNTOPUTMbI PELLIEHUA 33434 NPOEKTUPOBAHUA, T.€. MPUHLMMbI
NOCTPOEHUA PYHKLMOHANbHBLIX MOAENEN, METOAbI YNC/IEHHOIO peLlleHns anrebpanyeckmx m
andodepeHUnanbHbIX YPaBHEHWUM, MOCTAHOBKU 3KCTPEMA/IbHbIX 33434, MOUCKU IKCTPEMYMA
n ap.

Mo Ha3HayeHUo U cnocobam peanunsauum matemaTnyeckoe obecneyeHwe AeNnAaT Ha ABe
YacTu:

* MaTemaTuyeckme MeToAbl M MOCTPOEHHbIE Ha HUX MaTEMATUYECKUE MOAENN;

* ¢$opmMann3oBaHHOE ONUCAHMNE TEXHONOIMM aBTOMATU3UPOBAHHOIO NPOEKTUPOBAHMUA.
JiInnreuctnueckoe obecneyeHne — crneumanbHble A3bIKOBble  cpeAcTBa  (A3bIKK
NPOEKTUPOBAHUA), MUCNONb3yeMble ANA NpeacTaBNeHnAa UHGOPMaLUM O MPOEKTUPYEMbIX
obbeKTax, npouecce n cpeacTBax NPOEKTUPOBAHUA, @ TaKXKe AN OCYLLECTB/IEHMS AManora
NPOEKTUPOBLLUK-KOMMNbIOTEP M 0OMEHA AaHHbIMU MeXay TeXHuYecknmm cpeactsamm CATTP.
K KOMMNOHEHTaM JIMHIBUCTMYECKOro obecneyeHna OTHOCAT A3bIKM MNPOEKTUPOBAHUA,
NHPOPMALIMOHHO-NIOUCKOBbIE A3blKM, U BCMNOMOraTe/sibHble A3blKKM, WCMNONb3yemMble B
obcnyXumBaoLWMxX NnoacucTtemax, U Ana cBA3U C HUMM NPOEKTUPYIOLLUX NOACUCTEM.



Buapbl obecneyenma CAlNP: TexHM4ecKkoe, opraHn3auMoHHOe obecneyeHune

TexHnyeckoe obecneyeHme — 3TO COBOKYMHOCTb CBA3aHHbIX WM B3aMMOAEUCTBYHOLLMUX
TEXHUYECKMX CpeacTB, obneryatowmx npoLecc aBToMaTM3MPOBAHHOTO NPOEKTUPOBAHMS.

K KOMMOHeHTam TexHu4yeckoro obecneyeHmsas OTHOCAT YCTPOMCTBA BbIYUCAUTENBHOU U
OPraHM3aUMOHHOMN TEeXHWKM, cpeacTBa Nepeaavn [AaHHbIX, U3MEpPUTE/IbHble N Apyrue
YCTPOMCTBA N UX co4deTaHuAa, obecneuymsatrowme dyHKUnMoHnpoBaHme MTK n KCAM, B Tom
ynucne AManoroBblii, MHOrOMNO/Ib30BAaTE/IbCKUN U MHOM03aAa4vYHbin pexxmm paboTbl, a TaKKe
NOCTPOEHUE UEePAPXNYECKMX N CETEBBIX CTPYKTYP TEXHMYECKOTO obecrnevyeHus.

B kKauecTtBe npeanoututensHon ansa CAMNP cheayet NCNob30BaTh ABYXYPOBHEBYHO CTPYKTYPY
TEXHUYECKoro obecneyeHms, BKAKOYAOLWYO LEHTPa/IbHbIM BbIYUCAUTENBHBIA KOMMJIEKC U
aBTOMATU3NPOBAHHbIe paboyme mecTa (TeEpMUHANbHbIE CTAaHLUUN).

OpraHu3aumMoHHoe obecneyeHUe — COBOKYMHOCTb AOKYMEHTOB, onpeaenAlowmx CocTaB
NMPOEKTHOM OpPraHmM3aumun, CBA3b MeXay noapasaeeHUAMU, OPraHU3aLUOHHYIO CTPYKTYPY
obbeKTa M cucTembl aBTOMATU3AUUK, AEATENbHOCTb B YC/IO0BMAX (PYHKLUMOHMPOBAHUA
cuctembl, GOpPMYy NpPeACTaBAEHUA pPe3y/ibTaTOB MNPOEKTUPOBaHUA, 33ad4auu U QYHKLUU
cnyxbbl CATP n cBA3aHHbLIX C Hew noapasaeneHun NMPOEeKTHOM OpraHu3aumu; npasa U
OTBETCTBEHHOCTb AONXKHOCTHbIX AuMU, No obecneyeHUto co3gaHMsa U PYHKLMOHUPOBAHUA
CAIP; nopAaAoK NoaroToBKM M nepenoarotoskun nonbsosatenen CAIP.

B opraHuM3aumoHHoe obecnevyeHne BXOAAT LWITATHble pPaCnNMCaHUA, AO/KHOCTHbIE
MHCTPYKLUWK, NpaBuaa 3KCNAyaTaumMm, NpuKasbl, NOJOKEHUA N T. N.



MeTtoaonoruyeckoe conposoxageHue CAMNPK3C

MeTtogonorusa - HayKa o metogax unu o tom, KAK AE/IATb. OHa n3y4yaeTt obuwme npmMHUMNbI
AeATeNbHOCTU, Cef0BaHNE KOTOPbIM AeNaeT 3Ty AeATeNbHOCTb NPOAYKTUBHOMN.

MeTtopaonoruuyeckoe conposoxgeHume CAMPKIC B WMPOKOM CMbIC/IE OXBaTbIBAaeT MEeTOAUKN
Bcex BuaoB obecneyveHna CAMPKIC, HO B Y3KOM CMbICNE€ OHO OTPaXKaeT 3a/10’KeHHbIE B HUX
3aKOHOMEPHOCTM, KoTopble B Haubonee obuwen ¢opme wumeroT GOPMANN30BAHHDIN
MmaTematuyeckmm Bupa. ostomy ocHoBy metogonornyeckoro conposoxaeHma CAIMPK3C
COCTAB/AET, NpeXKAe BCEro, Mamemamu4ecKoe obecnevyeHue.

Mog, metoponorndyeckmum conposoxgeHnem CAlP  MOXeT TaKXKe MNOoHMMATbCA He
NpoTUBOpPEYallee OTMEYEeHHOMY Bbllle aKUeHTY Ha MmaTemaTuyeckom obecneyeHum
paclwiMpeHHoe TO/NKOBaHue metoguyeckoro obecnedyeHue CAIP, kKotopoe npu 3TOM
BK/ItOYaeT B cebA: Teopuio NPoLeccoB, MPOUCXOAALWMX B CXeMax M KOHCTpyKuumax 3C;
MeToAbl aHanu3a M cuHTe3a cuctem IC, CXEM U KOHCTPYKUMM 3/IEKTPOHHbIX YCTPOMCTSB,
CUCTEM U UX COCTABHbIX YaCTEN, UX MaTEMATUYECKME MOAENN;, MAaTEMATUYECKME METOAb! U
aNrOPUTMbl  YMCNEHHOTO pelleHUs CUCTEM YPABHEHUWN, OMUCbIBAKOWMX CXEMbI W
KOHCTPYKUMM IC. YKa3aHHble KOMMNOHEHTblI METOAMYECKOTO obecnevyeHmnAa CoCTaBaAAOT A4P0
CAINP. B metoanyeckoe obecneyeHme CAIP (B ykazaHHOM paclUMPEHHOM CMbicae) BXoaAT
TaK)Xe cneymanbHble A3bIKM NPOrpaMMmMPOBAHMA U CNeunanbHble NPOrpaMmmMmHbIe CPeacTBa,
TEPMMUHONOMMA, HOPMATUBbI, CTAaHAAPTbLI U ApYyrue AaHHbIe.



Bonpoc 2

CoOoTHOLWEeHNEe PYHKLMNOHANbHbDIX
XapPaAKTePUCTUK ITIeKTPOHHbIX CPeAcCTB U
CATIP KOHCTpYynpoBaHMA AaHHbIX CPeAacTB.




O6o06LeHHana TpeyroribHasaA MoAerb XapakTepUCTUK ONTUMU3NPYEMON CUCTEMDI
3NEeKTPOHHbIX CpeaAcTB (Ha NpuMepe ceTn CBA3N)

OcHOBHOE (PyHKUMOHANbHOE Ha3sHaYeHue:
npedocmaenexue ycnya no 6ocmoeepHomy U
ceoespemeHHoMy obmery coobueHuamu mpebyemozo suda
U 0bbema 8 HyXXHOM Mecme U 8 HyXXHoe epems

no ycnyram cea3u (yenob)

BHyTpeHHHne
XapakTepucTuim

BoamoxkHoCTH

BHelwHne
XapaKTepucTuim

TpeboBaHuA

no yCTOUUNBOCTU
(ycnosusa )

no 3aTparam
(pecypcbl)
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YTOo noHMMaeTca noa «onTUMuUsaumen» npoekTupyemou cuctembl AC (cetn cBA3m)

lNMpoueaypa «onTuMnsaunn» NpoeKkTupyemomn cuctembl 3C
npepnonaraeT NOMCK U onpeaerneHne Takux HacTpamBaemMbIxX
(ynpaBnsaembix) napameTtpoB (AP — adjustable parameter) 3C
(8BHymMpeHHUX xapakmepucmuk), NPU KOTOPbIX «yNy4LlaroTCA»
3afjaHHble YacTHble n/unu ob6o6bLeHHbIe NoKa3aTenn KayecTBa
(adppekTnBHOCTU) PYyHKUMOHUPOBaAHUA cuctembl IC (B T.u.
KPl — Key Performance Indicator), B YaCTHOCTU, NOKa3aTesnu
KayecTBa CBsI3U, YCTOMYMBOCTU U/Unu 3aTpaT pecypcoB
(8HEWHUE Xapakmepucmuku)

24




BblaeneHue cylecTBEeHHbIX XapakTepucTuk ontummusnpyemon yactm 3C

(Hanpumep, otaensHoro 3C)

Merwarouume
(pakTOPEI

25




BapunaHTbl NOCTAaHOBOK 3a4a4 aHanm3a onTMMMU3npyemMon 4yactm cuctemol AC ¢ yyeTom
NPUYNHHO-CNEACTBEHHbLIX CBA3eN MexXay MoaensaMn BHYTPEHHUX U BHELHUX
XapaKTepucTUK BCe CUCTEeMbI

a) «npsiman 3agada» aHanusa
ONTUMN3NPYEMON YacTu cuctemsl (1) no
obGecneunBaeMomy KayecTBy ycnyr (5) npu
3aflaHHbIX pecypcax (2), ycnosusx (3) u
napamMeTpax ocTanbHOM YacTn cuctemsl (4)

0) «obpaTHaAa 3aga4v» aHanusa
ONTUMU3NPYEMOKN YacTn cuctemsl (1) no
HeobxoauMomy o6bLemMy pecypcoB (2) npu
3agaHHbIX ycnyrax (5), ycnosusx (3) u
napamMeTpax ocTanbHOM YacTn cuctemsl (4)

B) «<0oOpaTHas 3apga4y» aHanu3aa
ONTUMM3NPYEMON HYacTu cuctemsl (1) no
AOMYyCTUMOMY YPOBHIO MeLUakoLnX
chakTopoB (3) npu 3agaHHbIX ycnyrax (5),
pecypcax (2) n napaMmeTpax OCTanibHON YacTn
cetun (4)
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BapVIaHTbI NMPUYNHHO-CIIeACTBEeHHbIX cBsizeUn Mexay moaensaMu, ydmtbiBaeMbie npu

aHanuse onTUMMuU3npyemom 4actm cuctembl (1) 6e3 ncnonb3oBaHMA Mmoaenu BCeU CUCTEMbI

6)
Q

™

$(m)

U
aon

a)

Q(m, V)

m

$

Aaon

B)
() NG
O ;
UAOI‘I
$on u
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BapVIaHTbI NMNOCTAaHOBOK 3a4a4 CUHTe3a (I'IOLICKa «Hausrydwux» uriu «MOOX00ALWUX»
3Ha4yeHul yripaerideMbiX napalvlempoe) Ha OCHOBE Pa3J/INYHbIX BAPUAHTOB y4eTa

NMPUYUNHHO-CNeACTBEeHHbIX cBsizeM Mexay moaensamMum BHYTPEHHUX U BHELWWHUX
XapaKTepnucTtuk OI1TI/1MI/I3I/IpyeMOI7I 4aCTu CUCTEeMbI INIEKTPOHHbLIX CpeacTB

a)
a) HAUTU «HauUny4lWue» Unu «nopgxoasiune»

”,; = arg max Q(’n,U ) 5(”’1) c $ U c Unon 3Ha4YeHus ynpaBnsdeMbiX napamMmeTpoB m* npu

o ?

meM (S, KOTOpbIX 0becneynBaeTcs Haunyylee Unu
£ TpebyemMoe kayecTBO (PyHKLIMOHUPOBaHUA Q
m = ff% (m,U) e Qrp’ Ue Unon’ §(m) e $ﬂon npu 3agaHHbIX pecypcax S,,, 1 yenosusax U,
L | ,HOH
6
HaUTU «Haunydlwue» UK «noaxoaaLLmne»
) . e 6 y
m = arg min$(m) Q@(m,U)eQ ,UeU, | 3HaYeHUs1 ynpaensieMbIX NapaMeTpoB M* npu
meM O on KOTOpbIX obecnevunBaeTcd MMHUMarbHbIA UNN
* ONMyCTUMbIN pacxod pecypcoB S npu 3afaHHbIX
m = arg 3(”1) € S.EOH?U € U}lOH’Q(’nﬁU) < Qrp G 6 P A pecyp P A
medr (S0 TpeboBaHmax K kadecTBy Q. u ycrnosusax U,
B) »
. B) HAUTU «HauNy4lIne» UK «NoaxoasALme»
m =arg maxU(m.Q )|$(m)e$, .Q(mU)eQ - 3HaYeHUs ynpaBnsieMbIX NapaMeTpoB m* npu
meM (Sy,,) KOTOPbIX rapaHTUpyeTCs YCTOMYMBOCTb K
#*
m" =arg U(m ,QIP) c Urpjg(m) c gﬂOH,Q(m JU) e pr HavbonbluemMy UNKU 3aAaHHOMY YPOBHIO
meM (S, MeLuarowux gakTopos U, Npu 3aaaHHbIX

TpeboBaHusAX K kayecTBy Q,, 1 pecypcax S,,,



MeToabl pelieHns 3aga4 CUHTe3a (MoUcKa «HauyYwux» unu «nooxoosiujux» 3Ha4yeHul
ynpaesisieMbIX napaMmempos) ONTUMU3NPYEeMOMn YacTn cuctembl C

1. «CuHTe3 Yepe3 aHanu3» — nowaroBbIN Nepedbop ynpasnsemMbix napameTpoB (m = AP, ) C KOHTpOreM pe3ynsLraTtoB
npsiMoro pacyeta nokasarteneu kadyectsa (Q = KPI,,,) Ha KaxxaoMm ware 4O MOMEHTa NOoNy4eHUsi NpUuemMnemMoro

(onTumansHoro unu Tpebyemoro) pesynesrata (AP, — KPl, ) MporHosnpyemble
3HayeHus KPI

McxoaHble,
nepebvpaemsbie n
UTOroBble
onTUMarsnbHbl
3Ha4eHus

Mpsimon pacyet

YHugepcasnbHbIlU U mo4HbIl criocob s mobbix AP u KPI, Ho mpebyem MHO20 epeMeHuU

2. «<HenocpeacTBeHHbIN CUHTE3» — OOpaTHLIM pacyeT oNTUManbHbIX (TPebyeMbix) 3Ha4eHUN ynpaBnsieMbiX NapaMmeTpoB
(m =AP,,)) Ha OCHOBaHMM 3afjaHHbIX ONTMManbHbIX (TPebyeMbix) 3Ha4eHMI nokasaTtenen kayectBa (max Q | Q,, = KPly)

[varHoctupyemble
npobnemmHble 1
NPOrHO3MPYEMbIE

onTUmanbHbje

KPI no gaHHbIM
CTaTUCTUKKN

ynpaBnsemMs
napameTpop

Bbicmpebiti criocob, Ho pearnudyem mosibko 0risi Hekomopbix AP u KPI u 6e3 eapaHmuti moyHocmu



O6o06uweHHaa mogenb xapaktepuctuk CAIMNP K3C
(HanpumMep, ANA NPOEKTUPYEMOU CUCTEMbI CBA3MN)

onepaTUMBHOCTb




OnTuMM3aumMA COOTHOLLEHUA 3aTpaT Ha NpoeKTupoBaHue $*n
M Ha (hyHKLUMOHNPOBAHUE CUCTEMbI INEKTPOHHbIX cpeacTB $*c

3* 710 ONTUMHU3ALIUH
c *
l min § .
e
i . %
min § ,,
Foereneeasens , [ocJie
' | OITUMHU3ALUU
| | | g
S B S ; § >0
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Bonpoc 3
Peannsauua metoaonornyeckoro
conposoXxaeHua CAMNPKICs
VHUBEPCAbHbIX U cneuuain3npoBaHHbIX
NPoOrpaMmmMHbIX cpeacTBax




[1o TNy pelwaembix 3a4au
nporpammuble naketbl CATIP
MOXHO pa3gennTtb Ha 4 rpynnol.



. TMaKeTbl nporpamm ANA MHXEHEepPHbIX pPac4yeToB MU
matematuyeckoro mogenuposaHua (CAE) pewatoT 3a8auu
aBTOMaTM3aLUUK CNOXHbIX UHXXEeHepPHbIX PacyeToB C
BO3MOHOCTbIO COXPAaHEHUA UX PEe3yNbTaToB B UNMPPOBOM BMAE
M nepeBoga WX B «TBepAable Konuu». bonee CNOXHble
NporpamMmmHblie nakeTbl AAaHHOM TPynnbl NO3BONAAKOT CO34aBaTb
MaTeMaTUYeCKMe modenm npoueccoB M YCTPOWUCTB, UCMNONb3YA
rotosble 6MBNAMOTEYHbIE KOMMNOHEHTbI U CNeLuaan3mMpoBaHHbIN
NO/Ib30BaTeNbCKUU UHTEPDENC.



K nporpammubim naketam | rpynnbl (CAE) oTHOCATCA:

MathCAD — sbinonHeHne 1 fOKYMeHTUPOBaHME UHMKEHEPHbIX PACYETOB,
co34aHUe NPOCTbIX 06LWMX MaTEMATUYECKUX MOAENEN, T.H. BbIYUCIUTE/bHbIX
NOKYMEHTOB.

Mathematica — cuctema komnbtotepHoii anrebpbi Komnanum Wolfram Research.
CoaepKUT MHOXKeCcTBO GYHKUMIN, KaK A1 aHANNTUYECKUX Npeobpa3oBaHUN, TaK U
ONA YNCNEHHbIX pacY€ToB. Kpome TOro, nporpamma nogaeprkuBaet paboty ¢
rpapurKoOM 1 3BYKOM, BK/IHOHAA NMOCTPOEHUE ABYX- U TPEXMEPHbIX TPadUKOB PYHKLMUH,
PUCOBAHME MPOU3BOJIbHbIX FEOMETPUYECKUX PUTYP, UMNOPT U SKCNOPT
n3o6paxKeHnn n 3ByKa.

MATLAB — naket npuknagHbix nporpamMmm opueHTMPOBaHHbIN B MEPBYI0 o4yepesb
Ha CO34aHMe C/IOXKHbIX MaTeMaTUYECKUX MOAeNen ANA MHMKEHEPHbIX PacYEToB.
Coaep<UT BCTPOEHHbIN A3bIK MaTEMAaTUUYECKOro NPorpammmMpoBaHma 1 cpeay
CO34aHuUA U aHan3a mogeniet Ha OCHOBE MHEeMOHMYecKkux 61oKkoB — Simulink. A
TaKXe KpanHe 6onblion Habop 6UBANOTEK M MHCTPYMEHTOB ANA BeAEHUA
MOAENNPOBaHMA B peabHOM BPEMEHM.

LabVIEW — nomumo matemaTnyeckoro mogenmpoBaHua No3BosAeT co34aBaTh
npuKnagHble nporpammbl ana MK, opueHTUpoBaHHbIE Ha yripaBaeHne BHELHUMM

YCTPOMCTBAMM, B TOM YMC/ie U HAayYHbIM 0bopyaoBaHuem. 1aéT BO3SMOXKHOCTb BECTH
06paboTKy MHPopMmaL MK, nosy4aemoi c obopyaoBaHUA B peasibHOM BpeMeHwU



CneunannsnpoBaHHblie NporpaMmmHble NakeTbl | rpynnbl Ana
MOAENNPOBAHNA TEIEKOMMYHUKALMOHHbIX ceTeM

GNS3 — rpadurueckunit cumynatop cetn, KOTOpPbIN NO3BONAET MOLENPOBATb
BUPTYa/IbHYIO CETb M3 MaPLLPYTU3aTOPOB U BUPTYabHbIX MaLLMH. BaxHo
ocobeHHOoCcTbo GNS3 ABNAETCA BO3MOKHOCTb COEAMHEHMA MPOEKTUPYEMOM
TONO/IOMUK C peanbHOMN CeTbIO.

OMNeT+ - 06beKkTHO-OpueHTMpoBaHHaA cpesa MOAENNPOBAHUA ANCKPETHO-
CobbITUMNHbBIX NpoueccoB. MMmeeT yHUBEpPCaibHYIO apPXUTEKTYPY U MOXKeET
NPMMEHATbCA 419 MOAENMPOBaHUE Pa3/IMYHbIX cucTem obmeHa coobleHnamm,
NPOBOAHbIX M BeCNPOBOAHbIX CETEN CBA3M, CETEBLIX NPOTOKO/10B, MY/1bTH-
MPOLLeCCOPOB U APYrMX pacnpeaeneHHbIX annapaTHbIX CUCTEM.

OpNet — komnnekc cpeacts gna co3gaHnsa, MOAENNPOBAHUA U U3YYEHUA ceTell
cBsi3u. [103BONIAET aHANN3MPOBATb BO3AENCTBUA NPUONKEHUI TUNA KINEHT-CEpBeEp U
Pa3/INYHbIX CETEBbIX TEXHONOTMNI Ha PaboTy ceTn, MoAennpoBaTbh Mepapxniyeckue
CeTU, MHOTOMNMPOTOKOJ/IbHbIE NOKabHbIE U r106aibHble CeTU, OCYLLECTB/IATb OLUEHKY U
aHaM3 NPOU3BOANTENBHOCTU CMOAENIMPOBAHHbIX CETEN.

Packet Tracer — mowHas ceteBas nporpamma MoAenMpoBaHUaA, KOTopas
No3BONIAET 3KCMEePUMEHTMPOBATL C PaboToM CeTH, CO34aBas CeTb C NPAKTUYECKM

HeorpaHMYeHHbIM YNCIOM YCTPOMCTB, HAaXOAUTb NPUMEHeHne 0bopyaoBaHMA U
HacTpamBaTb ero noj NocTas/iIEHHbIE 334341 TON NN UHOW cpeapl.



Il. laKeTbl Nporpamm AnA aBTOMaTU3aLun NPOEKTUPOBAHUA
3N1eKTPOHHbIX ycTpoicTB (EDA) opreHTUpOBaHbI Ha
aBTOMATU3aLUIO NPOEKTUPOBAHNA 3/1EMEHTOB KOHCTPYKLUMNK
3/IEKTPOHHbIX YCTPOMCTB (B OCHOBHOM Y3/10B Ha Ne4yaTHOM nsiaTe)
N MOAENIMPOBAHUA INEKTPUYECKUX CXeM. A TaKKe ON1Aa co3aaHuA
N OTNAaJKN KOHUrypupytowmx kogos ana NANUC mn
NnPOrpamMmMmHoOro obecneyeHma ana MUKPOKOHTPOINEPOB.



OrCAD — nakeT nporpamm, npeaHa3Ha4YeHHbIW 415 aBTOMATM3aLUmMKM NPOEeKTUPOBaHUA
3NEKTPOHHbIX NpnbopoB. Mcnonb3lyeTcs, B OCHOBHOM, A4 CO34aHNA INEKTPOHHbIX
MOJe/ier NevyaTHbIX NAAT, a TaKXKe A1 Pa3PaboTKU 3/IEKTPOHHbBIX CXEM U UX
MOLENNPOBAHMUA.

P-CAD — nakeT nporpamm, OPUEHTUPOBAHHbIN Ha CKBO3HOE NPOEKTUPOBAHMSA
3/1EKTPOHHbIX Y3/10B HAa NeYaTHOM N1aTe, C BO3MOKHOCTbK aBTOTPACCMPOBKU U
CUMYNALNN SNEKTPOHHbIX YCTPOWUCTB, NP HAANYNM AONONHUTENbHbIX YTUIUT.

Altium Designer — nakeT nporpamm, pa3spaboTaHHbIn dupmoin Altium Ha ocHoBe U
B3ameH naketoB P-CAD u Protel. NMpeaHa3HavyeH ana pa3paboTku y3/710B HA NeYaTHOMU
niaTe C BO3MOXHOCTbIO NPOCTPAHCTBEHHOIro MOAEe/IMPOBaHMA, CXeMOTEXHNYECKOro
MOAENNPOBAHMA SNEKTPOHHbIX YCTPOMCTB, @ TaK XKe A1 pa3paboTku
KOHPUrypaumoHHbix koaos ansa MNJINC.

PROTEUS VSM — nakeT nporpamm OpmMeHTUPOBAHHbIN HA CXEMOTEXHMUYECKOE
MoaenmpoBaHme. MMmeeT BO3MOXKHOCTb MOAENMPOBAHMA PabOoTbl NPOrpaMmMmnpyeMbIX
YCTPOMUCTB: MUKPOKOHTPON/1IEPOB, MUKponpoueccopos, DSP.

IAR Embedded Workbench — cemeictso naketoB npuknagHbix nporpamm CATIP,
OPUEHTMPOBAHHbIX HA KOMMUAALMIO U OTIaAKY(CUMYNALUIO U BHYTPUCXEMHYIO
oTnaaky) MO MUKPOKOHTPONNEPOB.

QUARTUS Il — nakeTt npuknagHbix nporpamm ¢pupmsbl Altera, opueHTUPOBaHHbIN Ha

reHepauuto U OTAaaKy, B TOM YMC/e U BHYTPUCXEMHYIO KOHPUTYPALMOHHbIX KOAO0B
NJINC dupmbl Altera.



[Il. MaKeTbl nporpamm ANA KOHCTPYKTOPCKOro NPOeKTUpPOBaHUA
npunbopos (CAD) pewatoT 3aaa4m co3gaHuA:

- 2-X N 3-X MepHbIX MOoAEeNeN MPOEKTUPYEMbIX KOHCTPYKLNA;
- Co30aHMA KOHCTPYKTOPCKOM AOKYMEHTALMM B paMKax
CTaHOapTOB;

- APXMBUPOBAHMA N XPaHEHUA AOKYMEHTALMM Ha UNDPOBbLIX
HOCUTENAX N NepeBoa eé B «TBEPAbIE» KOMUM.

K nporpammHubim naketam | rpynnbl (CAD) oTHOCATCA:

- AutoCAD - 3-x mepHOe 1 2-Xx mepHOe NPOEeKTUPOBaHUeE,
NOAroTOBKA KOHCTPYKTOPCKOM AOKYMEHTALMM.

- «kKomnac» - NoAroToBKa KOHCTPYKTOPCKOW AOKYMEHTALMN B
nepsyto ovepeab B coorsetcTeuu ¢ NOCT.

- Solid Works — B nepsByto ouepeab TpExmepHoe MoaeIMpPoOBaHUE
KOHCTPYKLUUN.



IV. MaKkeTbl nporpamm Ana TeXHON0rM4YeCcKo NoAroToBKU
npoussoacrtea (CAM) opreHTMPOBaHbI Ha aBTOMAaTM3aLMIO
Pa3paboTKM TEXHO/IOTMYECKNX NPOLLECCOB NPON3BOACTBA, UX
AOKYMEHTUPOBaHUE B UMPPOBOM U «TBEpAOMY» Buae. Kak
NpPaBuI0, BKNOYALOT B cebsa bMbnoTekn TMNOBbIX
TEXHO/IOTMYECKUX NpoLeccoB 1 6a3bl AaHHbIX CTAHAAPTHbIX
MHCTPYMEHTOB M ocHacTKn. Ocobas noaKaTteropus B 4aHHOM
rpynne — NporpamMmmHble NaKeTbl, OPUEHTUPOBAHHbIE HA
NOAroTOBKY YNPaBAAOWMX NPOrpaMmm AnA CTAaHKOB-aBTOMATOB C
NPOrpaMmHbIM ynpasaeHuem mn anda ynpasneHua FAfl.



K nporpammubim naketam IV rpynnbl (CAM) oTHOCATCA:

ADEM - poccumnckun naket nporpamm CAIMP, npeaHa3Ha4YeHHbIN
ANA KOHCTPYKTOCKO-TEXHOIOMMYECKOW NOArOTOBKM NPOU3BOACTBA.
Komnac ABTONPOEeKT — OpUeHTUPOBaAH Ha NOATOTOBKY
TEXHO/IOTMYECKUX NPOLLECCOB, COAEPHKUT OBUDBNINOTEKN TUNOBbLIX
npoueccos 1 6a3bl AaHHbIX MHCTPYMEHTOB.

CAM 350 — noarotoBKa nevaTHbIX NAaT K NPOU3BOACTBY,
co3aaHHbIX B P-CAD. lNMoarotoska ¢poTowabA0OHOB U yNpaBAAOLWMX
nporpamMmm AnAa CBEPANNIbHbIX CTAHKOB.

NX CAM — cuctema aBTOMaTU3UPOBAHHOM pa3paboTKu
YNPaBAAOLLMX NPOrpamMmm Aaa cTaHKoB ¢ YIMY (YyncnoBbim
NPOrpaMmMHbIM ynpaBaeHUem) oT KomnaHum Siemens PLM
Software.



