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BBepneHue

B Hacrosilee BpemMsi pa3paboTumku U NPOEKTUPOBLUMKM NPOAYKUUU B OTAEnax pa3paboTKu/OnbIT-
HO-KOHCTPYKTOPCKMX paboT NPOM3BOACTBEHHbIX KOMMAHMUI CTANKUBAKOTCA C CambiMU Pa3HOOOPAa3HbIMU, HE
3aBMCALLMMMU OT CrieLManu3aunm KOHKPeTHO oTpacnu npobneMamu. MocToAHHO BO3pacTatoLas rnodanu-
3aUMsa PbIHKOB, pacTyLyme NoTPeGHOCTU B UHHOBALMSAX U BbICOKUIA YPOBEHb MHAUBUAYANU3ALUN HA MEXAY-
HapOAHbIX PbIHKAX — 3TO HECKONLKO APKMX NPUMEpPOB Mpobnem, CBA3aHHbIX C perucrpaumen, dopma-
nusauuen u uHTerpaumen 3HaHumn, reHepupyembix npu npoektuposanun B CAD-cuctemax Kak OCHOBHOWM
paboueii cpeae npoekTupoBLUMKa (He TONbKO B OTHOLLUEHWM KOHEYHOW MPOAYKLMK, HO M CaMOro npouecca
ee pa3paboTku).

lMoHATUEe «npOeKTupoBaHWE Ha ocHoBe 0a3 3HaHui» [KBE-npoektupoBanue] (knowledge-based
engineering, KBE) cBsisaHO ¢ a(pEKTUBHBIMM METOAAMMN U NMPOrPaMMHBIMU CPEACTBAMU, NPEAHA3HAYEHHbI-
MU ANA UX UICNOMb30BaHWUSA UHXEHEePaMU-KOHCTPYKTopamu. Npu aTtoM TepMuH «KBE-npoekTupoBaHue» Takke
OTHOCUTCA K UCNOMBL3OBAHUIO CUCTEM 0OpabOTKM 3HAHMIA Npu pa3paboTke NPOAYKLIMK.

HecmoTpA Ha TO YTO HauMHas ¢ 80-x rogoB NPOLLUNOro Beka B o6nactu KBE-npoekrupoBaHus npoBoau-
NoCb MHOXECTBO UCCNeaoBaHMIM U BbipaboTaHbl pasnuyHbie NOAX0AbI, A0 HACTOALLEr0O MOMEHTA OTCYTCTBYET
eiMHOe U YHUBEPCanbHOe ONMCaHUe NMPOMBILLIIEHHOW CPeAbl, C MOMOLLbIO KOTOPON MOXHO peanu3oBbiBaTh U
ucnones3osatb KBE-npunoxenus. B Tom Buae, kak oHu nyGnukyoTca B HacTosLLEee BpeMsl, KOHKPETHbIE peLue-
HUA, peanu3oBaHHbIe OTAENbHLIMU KOMNAHUAMU, MOTYT NPUMEHATLCA ANA APYTMX NPUKNAAHbIX 3a4a4 TONbKO
CO 3HAUUTENbHLIMU U3MEHEHUAMU U (DUHAHCOBLIMU 3aTpaTamu.
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HAUMWOHANbHBIN CTAHAOAPT POCCUMUCKOW SGEAQLEPALUUNMU

MEHEDKMEHT 3HAHUWA
MeHeKMEHT 3HAHMI B 001aCTU MHXUHUPUHIA
Yactb 2
MpoexkTupoBaHue Ha OCHOBe 6a3 3HaHUMA

Knowledge management. Knowledge management for engineering.
Part 2. Knowledge-based engineering

DNara BBegeuna — 2019—06—01

1 ObnacTb NpUMeHeHUsA

Hacrosawmii ctanaapT onpegensieT yHMBepcanbHyio npoueaypy peanusauuu KBE-npunoxeHui u npea-
HasHa4YeH ansa PykoBOAMTENER M COTPYAHUKOB OTAENOB NPOEKTUPOBAHUS U/unu paspaboTku, CneunmanmcToB
no NPOEKTUPOBAHMIO U COLITY NPOU3BOACTBEHHOIO 0OOPYA0BaHMA, a Takke ANA CTyAEHTOB, 00y4aloLmxcs
WHXXEHEPHbLIM cneumanbHOCTaM. Takke OH Oyaer none3eH TeM, KTO MHTEPECYETCA AOSMKHOCTHBIMU 06A3aHHO-
CTAMMW UHXXEHEPOB MO 3HAHNAM (MHXEHEPOB MO TEXHUKE NPEACTABNEHUA U UCNOSIb30BAHUSA 3HAHUI).

Bo usbexaHue coseplueHus 6a3oBbix ownOOK npu ucnonb3oBaHuu KBE-npunoxeHus nonb3oBarenu
JOMKHbI UMETb BO3MOXHOCTb NOMyYaTb NPUMEHUMbIE K KOHKPETHOMY NPUMOXEHMWIO PEKOMeHAAUMMU, npu-
Mepbl U NPUHLMMNbI, OCHOBaHHbIE Ha AOCTOBEPHbIX 3HaHUAX. Peanunsauuio KBE-npunoxeHun paccmarpusa-
0T KaK KOMOGMHALMIO TEOPUU U MPAKTUKKU NMPOEKTHOrO YNpPaBrEeHUsi B COOTBETCTBMM C OGLUMMU NpUHLMNaMu
KBE-npoekTupoBaHus. B yacTHocTH, ans KBE-KOHTEHTa HaCcTOALWMIG cCTaHaapT ob6ecnevnBaet 6a30ByI0 OCHO-
BY, KOTOPYIO CrieayeT paccmarpueath kak pacwumpenue MOCT P 57321.1.

HacToAwuin cTaHaapT TakKe COAEPXKUT NONOXEHUS, yCTaHaBNUBAOLLME:

- yto Takoe KBE-npoekTupoBaHue, B Kakux obnactax ero MOXHO NMPUMEHsiTb (MM He MPUMEHSTD)
W B YEM €ro Lenb?

- Kakue rpynrbl COTPYAHMKOB KOMNaHUKN AOSDKHBI y4acTBoBaTb B KBE-npoekTax n ux ponu?

- KakMe cywectsyloT Tunel KBE-npunoxeHuin, kak npaBunbHO BbIOpaTb COOTBETCTBYKOLLEE
KBE-npunoxeHue Ans peLleHnsa COOTBETCTRYIOLLEN Npobnembl U kakum ByaeT BBOAHBINA CLeHapuii Ans SToro
peLueHuns?

- kakue IT-cpeacTsa HE0BX0AUMBI, KAKMe YCNOBUA JOJDKHbI ObITb CO3AaHbI B KOMMNAHWKU U Kakue pecyp-
Cbl AOJKHbI BbITb NPEaOCTaBMEHbI?

- Kakum o6pa3oM MOXHO OLEHMBATL NMPEUMMYLLECTBa UCnonb3oBaHns KBE-npunoxeHuin n apdekTms-
HOCTb 3aTpar Ha ux pa3paboTKy [OLeHKa No NPUHLUMNY COOTBETCTBUA 3aTpaTt Mofly4YeHHbIM pesyrnbratam (Bbl-
rogam)]?

Takum 0Bpasom, HaCTOALUMA CTaHAAPT COAEPXUT KpaTKkuil 0B3op no Tematuke KBE-npoekTtuposaHusi
C MOSAICHEHMSIMU OCHOBHbIX 3TanoB paboT M SneMeHTOB, HEOOXoAMMbIX AN pa3paboTku M 3Kchnyarauuu
KBE-Npuno>xxeHun.

2 HopmartuBHbI€ CCbINKU

B HacTosLeM cTaHaapTe cnonb3oBaHa HoOpMaTUBHAA CCbIfKa Ha CReaylowuin ctaHaapT:
FOCT P 57321.1—2016 MeHeaXMeHT 3HaHui. MeHea>KMEHT 3HaHMI B 061aCTU MHXUHUPKHTA. YacTb 1.
OG6LLUME NONOXXEHUs, MPUHLMMNBI U NMOHATUSA

M3paHue ocouuymanbHoe
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MpumevyaHune — [lpn NONL3OBAHUN HACTOSALYMM CTaHAAPTOM LenecoobpasHo NpoBepUTL AEWCTBUE CChINoY-
HbIX CTaHAApTOB B UH(POPMAaLMOHHOI cucteme obLuero Nornb3oBaHUs — Ha oduymansHoM caiiTe OefepanbHoro areHT-
CTBa N0 TEXHUHECKOMY PEryNUpoBaHUIO U METPONOrMK B ceTU MIHTEpHET unu no exerogHomMy WHGOPMaLUOHHOMY yKasa-
Teno «HauwoHanbHble cTaHAApTLI», KOTOPLIA ONYBrMKoBaH Mo COCTOSIHUIO Ha 1 AHBaps TeKyLero roga, U no BbiMyckam
©XEeMEeCAYHOro HPOPMALMOHHOTO yKasaTensa «HauuoHankeHble cTaHAapThi» 3a TeKyLui rog. Ecnu 3aMeHeH CCbiNoYHbINA
CTaHAapT, Ha KOTOPLIN AaHa HeAaTUpOBaHHAaNA CCbifka, TO PEKOMEHAYETCA MCNOoNb30BaTh [ eiCTBYIOWWYI0 BEPCUIO 3TOMO
cTaHfapTa C y4eTOM BCEX BHECEHHbIX B faHHYIO BEPCUIO U3MEHEHWIA. Ecnun 3aMeHeH CChINOYHbIN CTaHAapT, Ha KOTOpLIi
flaHa faTupoBaHHaA CChiNKa, TO PeKOMEHAYETCA UCMONb30BaTh BEPCUIO CTaHAapTa ¢ yKasaHHbIM BhlLLE FOA0M yTBepXae-
HUA (NPUHATURA). Ecnun nocne yTBepXaeHNS HaCcToALLero cTaHaapTa B CChINIOYHbINA CTaHAapT, Ha KOTOpLIA JaHa AaTMpOBaH-
HanA CcCbiNkKa, BHECEHO U3MEHEHUe, 3aTparusaroLiee NonoXeHne, Ha KOTopoe AiaHa cebifka, TO 3TO NOSNOXEHUe PeKOMEH-
AyeTca NpUMeHATb 6e3 yyeTa AaHHOrO U3MEHEeHUs. Ecnu ccbiNoYHbIi cTaHAapT oTMeHeH 6e3 3aMeHbl, TO NONOXeHWe, B
KOTOPOM AaHa CCbifika Ha Hero, PeKOMEHYeTCA NPUMEHSITb B YaCTH, He 3aTparmBatoLeil 3Ty CChINKY.

3 TepMuHbI U onpeaeneHns

B HacTosLeM cTaHAapTe NPUMEHEHbI CIEAYIOLLME TEPMUHBI C COOTBETCTBYIOLLIMMU ONPEAENEHUAMMN.

MpumevyaHue 1 — B cooTBeTCTBYMOL Rl NUTEpaTYpe NpUBeAEHbHI NOAPOGHbIE ONpeAeneHns Takux TEPMUHOB,
KaK «aHHble», «UH(DOPMALUA» U «3HAHUSAY.

MpumevaHnune 2— [nA obneryeHnss NOHUMaHNS TEPMUHOB U OMPeeNeHniA OHN NOSICHEHbI C MOMOLLbIO NpUBe-
AeHHoro Huxe npuMepa (CAD-KOMMoOHeHTa unu c6opoyHoro yana). basbl AaHHbLIX NOMeYaloTCcs 3HaKamu, COAepXaLLUMm
uncpbl, GykBbl U cuMBONLI («3», «0», «m», «my», «w», «d»).

3.1 paHHble (data): O6bekTuBHbIE DaKTbl, KOTOPbIE HE MOTYT MHTEPNPETUPOBATLCA BHE KOHTEKCTa U
6e3 ganbHenLwmx NOSCHEHUN.

Mpumep — «30» — amo 3HavYeHUe, «MM» — 3MO pasMepHocmb, «wd» — 3mo 2eoMempuyeckuli napamemp.

3.2 uHdopmauus (information): CTpykTypupoBaHHbI€ AaHHblE, Obrnagatolme akTyanbHOCTbIO U Liens-
MU, KOTOpbIE MOTYT ObITb BNUCAHbI B KOHTEKCT (CEMAHTUYECKN KOHTEKCTYanM3mpoBaHbl), KnaccuuumpoBaHsbl,
OLEHEHbl U OTKOPPEKTUPOBAHbI.

lMpumep — fuamemp eana cocmaensem 30 Mm.

3.3 3HaHue (knowledge): CeAsaHHas nHoOpMaLUsa, KOTOpas NO3BONAET NPOBOAUTL CPaBHEHUE, onpe-
AensTe CTerneHb B3aMMOAEWCTBUA U MPUHUMATb PELLEHUSA.

TMpumep — O6LeOuUHeHUe e cemu pa3nuYyHOU UHOpMayuu, Hanpumep 3HavyeHull xapakKmepucmuK Mame-
puana (e YacmHocmu, Mamepuanoe easna, cmynuubl, rMPUIMamu4YecKoll WIOHKU), o2paHuYuealowux ycnoeuli
(Hanpumep, NepedasaeMo20 Kpymsiuje2o MOMeHmMa, muna U MakKCUMasibHO20 YUC/Ia NPU3Mamuy4yecKuX WMOHOK)
U 2eoMempuyYecKUX paamepoe (makux Kak Ouamemp eana, ONuHa e20 3annevyuka), noseonsiem nonyyams docmo-
8epHbIe 3HaHUSA U, KaK Npaeusio, 0aeamb 3aKJIH04YEHUe OMHOCUMEsbHO COBMEeCMUMOZ0 C Hazpy3Koli UCoNHeHUs!
coeduHeHUs earsla c Npu3MamuyvecKoli WToOHKoU:

— 2Mt 'KA
" Dy (ht) P

MpuMmevyaHne — B HacTosiWeM cTaHaapTe UAET peyb 0 POPMann3oBaHHLIX U HepopManm3oBaHHbIX 3HAHUSX.
dopmanu3oBaHHele 3HaHUS MOXHO obpabaTbiBaTb HENOCPEACTBEHHO B UH(DOPMALIMOHHOK CUCTEME, YTO HEBO3MOXHO Npu
06paboTke HedpopMarnm3oBaHHLIX 3HaHUI. MNepexog oT HedopManU3oBaHHbLIX 3HaHWIA K POpManM3oBaHHbIM YacTUYHO ONK-
caHB6.3.2.

4 Bo3moxHocTu n puckun KBE-npoektupoBaHus

BHeapenue B komnaHusix KBE-npunoXxeHuin no3BonseT pewarb 3ajayy pasfuvyHoOn CrOXHOCTU U Ha-
npasneHHocTu. Paspaborumku, ycnewHo BHeapuslume KBE-npunoxeHnsa B CBOMX KOMMNAHUAX, Kak NpaBuno,
BbIAENAIOT CReayloLme Leny u NpuopuTeTHbIE HaNpaBneHUs:

- cTaHaapTu3aums;

- aBTOMaru3auus;

- obecneveHne u NoBbILLEHUE KAYECTBA;

- obecneyeHne «nNpo3pavHOCTU» (MHPOPMALMOHHON OTKPLITOCTK);

- MOBbILUEHUE CTENEHU YAOBNETBOPEHHOCTU 3aKa34UKOB;

- NOBbILUEHNE CTENEHU YAOBNETBOPEHHOCTU COTPYAHUKOB KOMNAHWMN.

YKasaHHbl€ BbiLIe aCNeKTbl NPeACTaBnAloT CO00N NULLL YacTb 3a3a4, KOTOpbIe CneayeT paccMaTrpuBarb
KaK NPUYUHHO-CNEACTBEHHLIE, 8 HE YACTUYHO U30NMUPOBAHHBIE APYT OT Apyra.

2
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4.1 Cranpaptu3aumsa

MomumMo apyrux daktopoB BHegpeHue KBE-npunoxeHuin TpebyeT npeaBapuMTeNbHOrO aHanm3a Ho-
MEeHKNaTypbl NPOAYKLUUMA U NPOLIECCOB C TOYKM 3PEHUSA UX NPUTOAHOCTU, YTO NO3BONSET HA pPaHHel cTaauu
onpeaensATb NoTeHuuan craHaaptusauuu. [Ang yckopeHus npoLeccoB paspaboTku, NPOM3BOACTBA U COOPKU
cTaHaapTu3auma obecnevynBaeT BO3MOXHOCTb MOBTOPHOIO MCNOMb30BAHUA YXKe CyLLeCTBYIOLMX NoAYy3noB/
noacOopOK U OTAENbHbLIX AeTanen. BHYTPEHHIOW CUCTEMY U CTPYKTYPY AaHHbIX KOMNAHUK (C TOYKW 3PEHUS
annapaTHOro u NporpaMMHOro obecneyeHns) Heo6xoaMMO CTaHAaPTU3UMPOBATh C LENbIO AaNbHENLLIEr0 CHU-
XKEHWUSI MPOU3BOACTBEHHBIX 3aTPAT, YTO MOXET ObITb OCYLLUECTBNEHO MYTEM CMUAHUA Pa3NUYHbIX CUCTEM W
6a3 AaHHbIX B €4UHYI0 CUCTEMY ynpaBrieHus aaHHbiMu 06 usgenuun (PDM-cuctemy), ctTaHgapTusayum pas-
HOPOAHOr0 NPOrpPaMMHOr0 0B6ECNEYEHUS UMM NPUMEHEHUS NOKANbHON CETU KOMMNAHUW C LEHTPAanbHbIMMU
cepBepamu.

4.2 ABTomMaTusaums

KBE-TexHOnormm no3sonsiT A006MBaTbCA B KOMMAHWKM BbICOKOW CTEMEHW aBTOMatu3auuu 4acto no-
BTOPSIOLLMXCS pernameHTHbIX paboT (Hanpumep, NpPOeKTUpOBaHUe Aetanei MaluuH, BblIOOp CTaH4apTHbLIX
KOMMOHEHTOB) NyTEM accouMaTtuBHOW agantayuum U mogudukauum KOHCTpykuun. CtaHaapTbl, HOPMaTUBbI U
6a3oBble ycrnoBusi, 3anoxeHHble B KBE-NnpunoXeHus, HauMHaOT AeCTBOBaTb HENOCPEACTBEHHO MOCNe UX
Bbinycka 6e3 HeobxoaMMOCTM O3HaKOMMeHus paspaboTtymka ¢ GonbMM 0ObEMOM AOKYMEHTauuu, Hanpu-
Mep C PYKOBOACTBAMU MO MPOEKTUPOBAHUIO UMK UHXEHEPHBIMWU HOpMaTMBamu, u 6e3 Ux NHAUBUAYanbHOro
BHEpEHUs.

4.3 OGecneyeHue U NOBbILIEHUE KaYecTBa

O6HoBNEHNE 1 pacumpeHne Basbl 3HaHWUI (NS HEAONYLIEHUSA «CTAPEHUSA 3HAHUIY) CONPOBOXAAKOTCA
NOCTOSIHHBIM COBEPLUEHCTBOBAHMEM CaMUX NPOU3BOACTBEHHbLIX MPOLIECCOB. [ApaHTMpOBaHHOE MOBTOPHOE
UCMOMb30BaHUE YXKE BbIMyCKAaEeMbIX MOAY3NOB U OTAENLHLIX KOMMOHEHTOB, a TakXe KOMMNLIOTEPHOE NpUMEHe-
HUe (hopManu3oBaHHbIX SKCMEPTHbIX NpaBun obecneunBatoT AOCTMKeHME Bonee BbICOKOW (PYHKLMOHANLHO
HaAEXHOCTU NPOAYKLMKU U MAKCUMAarnbLHOIO YpOBHSA CTabMNBHOCTU NPOLECCOB. MNocneHee OTHOCUTCS, B YacT-
HOCTW, K NPOU3BOACTBEHHBIM NPOLIECCAM, Tak KaK 3TO rapaHTUPYeT Hanuyume MHCTPYMEHTOB U UX AepKaTenei
(chpukcaropoB) B ka4yecTBe CTaHAAPTHbLIX KOMMOHEHTOB.

4.4 ObGecneyeHue «NPO3pavYHOCTNY» (MH(POPMALIUOHHON OTKPLITOCTH)

PeleHus, KoTopble NpUHUMAIOT B Mpouecce 3agaHua napaMmeTpoB (KOHUrypupoBaHus) nNpoaykKuuu,
OyayT ocraBaTbCa MNOAKOHTPONbHLIMKU Bnarogaps 4AOKYMEHTUPOBAHUIO CYLLECTBYIOLUMX 3HAHWUI O NPOAYKLUMU
N UX AOCTYMHOCTKU BCEM y4YacTHMKaM npouecca. 3HaHusl BCeraa cBsi3aHbl ¢ COOTBETCTBYHOLLMM NPOLECCOM U
npoayKUMen u HaxoaaTcsi B NOCTOAHHOM AOCTYNe Ana BCeX NoApasaeneHnin KOMnaHum 3a c4eT 06beanHeHNst
pPa3nNn4HbIX NCTOYHUKOB 3HAHUMN.

4.5 MoBbllWeHNe CTENEHU YAOBSIETBOPEHHOCTU 3aKa34YUKOB

CybBbEeKTMBHOCTb peLUeHUI, NPUHUMaeMbiX Ha ocHoBe KBE-MeTog0B, MMEET TEHAEHLMIO K CHUXKEHUIO,
YTO MPUBOAUT K NOBLILLEHUIO CTEMEHW YAOBMNETBOPEHHOCTU 3aKa34MKOB, 06 bEANHEHUE KOTOPLIX C MOMOLLLIO
BeO-KOHUIrypaTopoB NPOoAyKuMnM 0BEeCcneynBaeT He TONbKO ONpeAeneHHY0 CTEeneHb KOMNETEHTHOCTU, HO U
ycKopseT (hopMUpoOBaHUE KOMMEPYECKMX NPEANOXEHNIA (AN KOHKPETHbIX 3aKas4yuMkoB) U No3sonseTt Gonee
TOYHO (hopmMupoBaTL LiEHOOOpasoBaHue.

4.6 MoBbllweHWe cTeneHU yAOBSIETBOPEHHOCTU COTPYAHUKOB KOMMNaHUMU

WHTerpaumsi opraHu3aLMOoHHO-yNpaBieHYeCKUX NpoLeCccoB (HanpuMep, BbINyCK NPOAYKLUMW, MOUCK UMK
C03AaHNE HOBBLIX KOMMOHEHTOB) B MPOLIECCHI NPOEKTUPOBaHUSA CHUMAET Harpysky ¢ paspaboTtunkos. CooTBeT-
cTByioLIEE 0OpALLEHME C IKCNIEPTHLIMU 3HAHWUSIMU OMbITHBIX COTPYAHUKOB ByAeT CTUMYNMpoBaTb 06GMEH Onbl-
TOM W 3HAHWUSIMU C APYTMMU COTPYAHUKAMMU KOMMAHWUK, Co3aaHne (OMHAHCOBLIX CTUMYIIOB NPU STOM He Bceraa
uenecoobpasHo. Mpu aToM HEOBXOAMMO 06ECTIEYUTL aleKBATHYIO 3KCMEPTHYIO OLIEHKY 3HAHWI CO CTOPOHBI
nepcoHana u pykoBOACTBA KOMMAHWUM.
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5 MpuHuunbl KBE-npoekTtupoBaHus

B nocneayowwmx pasgenax HacToALWEro craHgaaprta criegyer YeTko pasnuyarb ABa TEPMUHA, 8 UMEH-
HO — TEPMUHBI KMPOEKTUPOBAHUEY U KKOH(PUTYPUPOBAHUEY.

TepMVIH «NpoeKTUpoBaHuE» npeaHasHavYeH Ana YeTkoro onMcaHus Bcex aranos paﬁoTbl n npeacrasne-
HUSA TEXHUYECKMX OOBLEKTOB (Hanpumep, OTAesSIbHbIX KOMMIOHEHTOB, NOACBOPOK, CUCTEM), KOTOPbIE CYLLECTBY-
I0T B CO3HaHMK NPOEKTUPOBLUMKA.

TepMUH «KOHPUTYPUPOBAHMEY, KOTOPbIN YaCTO TaKkkKe SKBUBAINIEHTEH TEPMUHY «KOH(PUTYpUpOBaHUE n3-
Aenusy, B NepBYI0 OYepeab NpeaHasHavYeH Ans OnuCaHus COCTaBHbIX YacTel STOro U3aenusi C UCNosb30Ba-
HWEM CTaHAAPTU30BaHHbLIX KOMMOHEHTOB U NPOBEPEHHBIX NPaBU KOH(UIYPUPOBAHMSI.

5.1 CTpyKTypupoBaHue 3HaHUN

B nuTtepaTtype MOXHO BCTPETUTb MHOXECTBO Pa3HOOOpa3HbiX TEPMUHOB, ONpeaeneHunii u npeacrasrne-
HWI TEPMUHOB, OTHOCSILLMXCA K 3HAHUAM, TAKUX KaK « CTPYKTYPHbIE TUMbI», «Kriaccucbukaumsi» u T. .

B HacTosiLemM ctaHgapre ncnonb3oBaH npuHUun auddepeHumaumm 3HaHuin. 3HaHust Heo6xoaMMO onu-
CbIBaThb C MOMOLLbIO CNEAYIOLMX NATU CTPYKTYPHBIX NAPaMETPOB:

- Tun 3HaHuii (knowledge type). [laHHbI napaMeTp xapakTepusyeTr TEXHUYECKYIO/TEMATUYECKYI0 00-
NacTb 3HAHWIA, T. €. 00NacTb TEXHUYECKUX 3HAHWUIA, 3HAHUS O NPOAYKLMM (M3AEenuu), METOAOMNOIMUIO UCTIONb30-
BAHUS 3HAHUA U T. N.;

- xapaktep 3HaHui (knowledge characteristic). [laHHbIli napameTp ONMCLIBAET XapaKTEPHbIE CBOMNCTBA
3HaHWI (HesIBHbIE, IBHbIE, UHAMBUAYATbHBIE, KONNEKTUBHLIE, BHYTPEHHUE, BHELLHUE U T. N.), KOTOPbIE OTHE-
CEeHbl K ONpeeneHHOMY TUNY 3HaAHWIA;

- dopma 3HaHuii (knowledge form). [laHHbIN napaMeTp xapaktepusyeT (hopMy NpeAcTaBreHusi 3HaHUM,
T. €. B BuJe Tekcra, oopmynsbl, pUCyHKa, npasuna u . n.;

- nokanu3auus 3HaHun (knowledge location). [laHHbIl napameTp xapakrepusyer MeCcTo Nosny4veHus (Mc-
TOYHMK) 3HAHWI — OTAENbHLIN cneynanuct, 6a3a AaHHbIX, NoApasAeneHne KOMNaHWM U T. .

- kayecTBO 3HaHuUM (knowledge quality). [laHHbIN napamMeTp CRYXMUT ANsl OLEHKU HAaNM4us B KOMNAaHWUK
AOCTYNHbIX 3HAHWIA C KAYECTBOM, HEOBXOAUMBIM U JOCTATOYHBIM ANA peanu3auun COOTBETCTBYOLMX BusHec-
npoueccos. [MNpu 3TOM NpeanonaraeTcsl, YTo NOBbILLEHUE KaYecTBa 3HaHUI ByaeT cnoco6CTBOBATL YCNELLHO-
MY BbINYCKY NPOAYKLWU.

Ka4yecTBO 3HaHWI MOXHO OLIEHUBATL C NOMOLLLIO CIIEAYIOLLUX KPUTEPUEB:

- TOYHOCTb;

NPOCNEXUBAEMOCTb (BO3MOXKHOCTb ONEPATUBHOTO KOHTPOSSA);
NonHoTa;

- MONE3HOCTb;

- NOCTOBEPHOCTb.

Mo cywwecTBy MOXHO Cka3aTb, YTO TUM 3HAHMI XapakTepu3yer onpeaeneHHble dakTuyeckme o6crost-
TEnbCTBA (3M1EMEHTBI 3HaHWI) U CNOcObeH BKMoYaTh B ceBa pasnuyuHblie hOpMbl 3HAHMIA, KOTOPLIE B CBOIO
oyepeab MOryT NPUCYTCTBOBAaTL B ONMpPEAENneHHOM MECTE fokanusauumu 3HaHui n B onpeaeneHHoM (KoMno-
HEeHTHOM) cocTtaee. MecTta nokanu3auuu (MCTOMHUKM) 3HAHMI HEOBX0AUMO y4UTLIBATL NpU ux cbope u cop-
MUPOBAHUWU KOPNopaTUBHOW 6a3sbl 3HaHUW. CpaBHEHWE CyLLECTBYIOLWEr0 06bema 3HaHui B Base 3HAHMIA U
o0bemMa 3HaHWIA, HeoOXoAUMOrO ANSi peanu3aummu KOHKPETHbIX GU3HeC-NpoLeccoB B KOMMAaHUM, NO3BONseT
JAenatb BbIBOAbI O KAYECTBE 3HAHUI (T. €. 0 HAaNUYUM HEOBXOAUMBIX 3HaHUM). Mpu NPOEKTUPOBaHUM HEOOXO0AK-
MO ONpeAenATb 3HaHWA, KOTopble ByAyT HENOCPEeACTBEHHO UCNOMNb30BaHbI B NPOLEcce NpoekTMpoBaHus. Mpu
paspaboTke npoaykuumn (M3Aenus) MOryT OKa3aTbCs MONE3HbIMU CBEAEHUA OTHOCUTENbHO NpeobnagaroLmx
TUMOB 3HAHWII U CBA3AHHON C HUMK Knaccudukaummn. CBeeHns 0 TUNax 3HaHWW B 3HAYUTENbHON CTENEHM
KOPPEenupyloTca ¢ MECTAMU MX NOKanu3auuu 1, CreaosartesisHo, C MeToaaMun nosny4YeHust 3HaHuin. CeeaeHns
0 npeobnagatoLmx TMNax 3HaHUi UK 3HaHWIM, HeoBXoAUMbIX ANA peanusaunMn COOTBETCTBYIOLLIETO NPOEKTA,
MOTYT BapbUpOBaTbCA B 3aBUCUMOCTHU OT KOHKPETHOIO cny4yas u yToqHATLCA.

5.2 COop u npeacTaBneHne 3HaAHUNA

Mpoueaypa cbopa v npeacTaBneHUs 3HaHWI NpeHasHavYeHa ans npouecca dopmanusauum 3HaHUi
(onpepenexnus obnacT NPUMEHEHUA U peLLIEHUs NpobrneM), NoNy4YaembIX U3 pasnuYHbIX UCTOYHUKOB, T. €. ANA
nepesoja 3HaHWIN B iBHYIO hopmMy. OTOT npouecc pasdbuBaloT Ha aTanbl «COOP 3HAHWUNY W «MHTepnpeTauus
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3HaHWIY, NEPBbIA M3 KOTOPLIX BKMIOYAET UX aHanu3 U CTPyKTypupoBaHue. 3a obwmm npoueccom cbopa u
npeacTaBneHnsa 3HaHUI cnegyeT NPoLece ux peanusauun u BHegpeHua (cMm. 6.3.3):

- 9ran «cOop 3HaHMNy (CM. 5.2.1) CRYXXMT ANa u3Bne4YeHnsa n cbopa sHaHUn U3 pasnUYHbIX UCTOMHUKOB
3HaHWIA, HaNnpuMep OT CMeLnanucTOB-3KCNEePTOB, U3 NUTEPATYPHbIX UCTOYHUKOB U 3NEKTPOHHOW AOKYMEH-
Taumu;

- 3Tan «MHTEpnpeTauusi 3HaHUNy CNYXUT ANSA aHanu3a u CTPYKTYPUPOBaHUA COBPaHHbLIX 3HAHWN, a
TaKke ANa UX NepeBoaa B YHMBEPCanbHYO POpManbHYO MOAENb NpoLecca peLleHUst KOHKPETHbIX npobnemM
B cooTBeTcTBYIOLLMX KBE-npunoxeHusx. 3HaHWA MOTyT ObiTb BbIPQKEHbI B PA3MUYHbIX NPEACTABNEHUSAX
(cm. 5.2.2).

5.2.1 Tunbl npoueaypbl c60pa U NnpeacTaBreHNsA 3HaHUN

B 06Liem cnyyae MOXHO BbIAENUTL TPM OCHOBHLIX TUNa Npoueaypbl coopa U NpeacTaBneHns 3HaHWA:

- Henpsimon cGop/npeacTaBneHne 3HaHWi;

- npsmon cbop/npeacraBneHne 3HaHUN;

- aBTOMAaTuMyeckuit cbop/npeacraBneHne 3HaHWN.

5.2.1.1 Henpsimoii céop/npeacraBneHne 3HaHun

Mpouecc Henpamoro coopa/NpeacTaBneHns 3HaHMIi OCHOBAH HA AManore Mexay 9KCnepToMm U cneuu-
anucToM Mo MeTodam npeacTaBneHUs/MCnonbL30BaHNS 3HAHUI (MHXKEHEPOM MO 3HAHWSIM), KOTOPbIA NpeaHa-
3HayeH Ana maeHTudukauun, cbopa, aHanu3a u CTPYKTYPUPOBAHWUS 3HAHWUI UHTEPBBLIOUPYEMOTO JKCnepTa.
MpeanochkINKo AN NOMy4YEHUs TaKOro poaa 3HaAHMI ABMSETCSA 3HAKOMCTBO crnieyumanucta ¢ 00nactbio 3HaHui
3KCnepTa, Tak Kak OH JOIDKEH BbIABUTb 0CODEHHOCTM MbICIIUTENBHOrO npouecca akcnepra. Henpsamon coop/
npeacraBneHne 3HaHMi — caMas pacnpocTpaHeHHas hopma nonyyvyeHust 3HaHun. Hanbonee BaXxkHble METO-
Obl HeNpsiMoro cbopa 3HaHui npuseaeHsl B 6.3.1.

5.2.1.2 Mpamon cBop/npeacraBneHne 3HaHum

Mpouecc npsimoro cbopa/npeacraBnexHns 3HaHWi (OT NEPBOMCTOYHMKA) NpeAnonaraeT, YTo 3KCnepT Cro-
co0eH camoCTOATENBHO (POPMAnM30BaTh CBOW 3HAHMS C MOMOLLbIO KOMMbIOTEPHBIX CPEACTB, BBOAS aHANUTK-
Yyeckue unu rpaduyeckne AaHHble C NOMOLLBIO NMONb30BATENbLCKOrO MHTEpdenca U oTBeYas Ha 3ajaBaemble
BOMNpOChI. [pu aTOM NpeobpazoBaHne 3HaHWUI IKCNepPTa B COOTBETCTBYIOLLYIO hOpMY NpeacTaBneHns 3HaHU
OOMKHO ObITb OCYLLECTBIEHO cpeacTBamu cbopa n 06paboTku.

5.2.1.3 Astomaruyeckuin céop/npeacraBneHme sHaHun

Mpouecc aBTomaTnyeckoro cbopa/npeacTaBneHns 3HaHUM HanpaeneH Ha nNpeobpa3oBaHUe TEKCTOBbLIX
3HAHMI B 3HAHUSA, KOTOPbIE MOTYT NOABEPraTbCA KOMMNbIOTEPHOW 06paboTke, a Takke Ha U3BMEYEHMe 3HAHNN
U3 CyLLECTBYIOLLUMX NpUMepPOoB. Mpu 9TOM B AaHHbIN NPOLECC HE AOIMKHbLI BMELUMBATLCA HU SKCNEPThI, HU UH-
XKeHepbl MO 3HaHuAM. MeToabl aBToMaTuyeckoro cbopa/npeacTaBneHms 3HaHNI MOXHO 0600LLUTL C MOMO-
LWbl0 TEPMUHA «OBHapyXxeHue 3HaHui B 6aszax gaHHbix» (KDD) unvm TepMuMHa «MHTENNEKTYyanbHbli aHanus
AaHHbIX» (data mining).

Mertoabl aBToMaTmyeckoro cbopa/npeacTaBneHns 3HaHUN MOXHO MPUMEHSITb B CaMbiX pasHbixX obna-
CTAX, HaNnpuMep: Ana NPOrHO3UPOBaHUA CTENEHM OAHOPOAHOCTU 3HAHWI B NpoLUecce ux POPMUPOBAHUS UK
AN NPOrHO3MPOBAaHUSA CTPYKTYPbI MeXaHU4Yeckn 0bpaboTaHHbIX NOBEPXHOCTEN Npu cbope n 06paboTke aBpu-
CTUYECKUX 3HaHUN.

5.2.2 Tunbl npeacTaBneHUA 3HAHUNA

TepMUH «nNpeacTaBneHne 3HaHMN» OTHOCUTCA K MHOXECTBY CUMHTaKCMYECKuX (npasuna KOMMOHOBKWU/
opraHu3aumm) U CeMaHTUYECKMX (CMbICMIOBbLIE MPaBWIA) XapakTePUCTUK, NPeaHa3Ha4YeHHbIX ANA OnMcaHus
00BEKTOB U KOHKPETHbIX (DaKTOB. HUXXe nNpuBeAEH NepeyeHb TUNOB NPEACTABNEHNUS 3HAHUI, UMEIOLLMX OTHO-
LLUEHME K NPOEKTUPOBAHUIO HA OCHOBE 0a3 3HaHMII M aBTOMAaTU3NPOBAHHOMY NPOEKTUPOBAHWUIO:

- npasuna Wnu NPOAYKLMOHHLIE NpaBuna YaCTUYHO COCTOAT U3 YCNOBMIA U AencTBuin. MNMpeumyllecrtsa
UCMONb30BaHMA NPaBMUI 3aKMIOYAKOTCA B UX @HANOMMMN C YEMOBEYECKUM MbILLMIEHUEM U anfopuTMamMmn peLLeHns
npobnem, 4TO NO3BONSAET IKCNEPTAM YeTYe BblpaxkaTb CBOM 3HaHUA B BUAe npasun. CeTu npaBun (CM. NeByi0
YyacTb pucyHka 1) uHorga MoryT ObiTb JOCTATOYHO CHOXHbIMU, YTO MOXET OTPULIATENbLHO BNUATH HA BO3MOX-
HOCTU NoAAEepP>XKaHUS 3HAHUN;

- OrpaHWYeHUs NPaKTUYECKN aHarorMyHbl MaTEMaTUYECKMM COOTHOLLEHMSAM MEXAYy Pa3nuyHbIMU na-
pameTpamu (Hanpumep, U = R-/ unn F = m-a). PeKomMeHayeTca pasznuyarb reOMETPUYECKUE U UHKEHEPHbIE
orpaHuyeHus. FfeomeTpuyeckue orpaHUYeHus, Kak Npasuno, NPUCYTCTBYIOT Ha YepTexax (Cxemax) A4ns 0gHo-
3HaAYHOro onpeaeneHns yHuKkanbHbeIM 06pasomM pacnonoXeHHbIX (COBNaaaLLMX B NPOCTPaHCTBE, Napannenb-
HbIX, TAHFEHUMANbHBIX U T. N.) 3NIEMEHTOB (TOYEK, NPAMbIX, OKPY>KHOCTEN U T. N.). IHXXeHepHble orpaHuyeHuns
NO3BONSAIOT UMNNIOCTPUPOBATL POPMYMbI U COXPAHATL KOHCTPYKTOPCKWE AaHHbIE, HanpUMep npu npoekTupo-
BaHWUW AeTanen mawuH (CM. NpaByto YacTb pUcyHka 1);



FOCT P 57321.2—2018

- MporHocTuyeckme Mogenn (Mogenu ¢ npepackasaHveMm), Mnosiydyaemble Mo pesy/nbTataM WHTEeNNeKTy-
anbHOr0 aHanM3a AaHHbIX, PErPECCUOHHbIX PACYHETOB MU MOAENMPOBAHUS HEMPOHHbBIX CeTeld, Takke cnegyeT
cunTaTh OrpaHUYeHUaMY;

- (hpeiimbl (B 3HAYEHNM K1ACCOB UM MOAENEN KNaccoB) MOXHO hopMasibHO CUMTaTb aHa/IoroM «4aBHO
onpaBAaBlUei cebs» cucTembl KapToTeyHoro (apXuBHOro) XpaHeHus, noaxofslleil Ana npeacTaBieHus aHa-
JIOTUYHBIX MOBTOPSIOLMXCA 0OBEKTOB, HaNpVMep KOMMNOHEHTOB WM NOoACOOpoK. dPpelimbl cogepxaT rpynno-
Bble CYMBOJIblI ONMcaTesbHbIX aTpubyToB, KOTOpble MOTYT MPUHMMATb Pas3fvuHble 3HadyeHus. B obpaboTunke
hpeiiMoB ANa onucaHus BNOC/IEACTBMU MOXHO MCMO/b30BaTb Takme aTpubyThbl, Kak «COCTaBMEHO...», «op-
Ma YCTaHOBKM», «4YWUCMO LUIMHAPOB», «Kybatypa» UT. A,

OTK/IOHEeHWe HecyLe 6anku,
3aXaToii C 0AHOro KoHLa
F-L°
3-Elyy
[elicTBue KpyTALLEro MOMeHTa

N N3rMGatoLLEro YCUINS B TOUKE
3akaTms 6asku

M= F-L M.

w
roe  |y= Ty

PucyHok 1 — lMpumepbl pasnnyHbIX hopM npeacTaBfieHns 3HaHWi (cneBa — npumep ANst NpeAcTaBneHNs Npasun,
cnpaBa — nNpuUMep AN NpeACTaBNeHNst orpaHuyeHuii)

6 Mpouepypa obuweii peannsaumn KBE-npoekToB

OcHoBaHHast Ha WHTepnpeTauWoHHOW MOAEeNnn CTPYKTypa COCTOUT W3 MATU pasnnyHbIX (OpraHusauu-
OHHbIX) Mogenei (cm. 6.2.2). Mogxod, ncnonb3oBaHHbIA B CommonKADS-meTo40/10rUn, NOSBUNICA B KOHLE
1980-x rogoB M3-3a HeA4OCTATKOB W OTCYTCTBUS CPeACTB NPOrpaMmMHOro MoAenvpoBaHus, npeobnajaslunx B
TO Bpems. MpoToTUNMpOBaHWe, UM CO34aHNe MPOTOTUMOB, — 3TO MeToA, KOTOPbI/i 4acTo WCNOMb3ykT npu
pa3paboTke NporpammHOro o6ecneyveHns C Leblo ONepaTuBHOrO NOJlyYEHUSA NepBOHaYasibHbIX pe3y/bTaToB
W, cnepoBatefibHo, NpeaBapuTe/ibHbIX 3aK/UYEHNA OTHOCUTENBHO NPUTOAHOCTU MCNO/b3YEMOro noaxoaa ans
pelleHnss KOHKPeTHOW 3aAaun. HegocTtaTky NpOTOTUNMPOBAHUSA 3aKII0YalTCA B TOM, YTO OHO MOAXOAWT NKLLb
ana 6a3 3HaHui Masloro o6bema, MoaToMy nosiHas 0651acTb NMPUMEHEHUs NpoekTa He MOXET ObiTb OLeHeHa
anpuopw. Moaxod, OCHOBaHHBIN Ha MOAENW, KOTOPbI B HACTOsILLEe BPeMs ABMSETCA CTaHAAPTHbIM, YCTPaHs-
€T 3TOT HeJoCTaToK A0 MOMEHTa (PakTUYecKon peanu3auuy CUCTEMbI, NOHOCTbIO MOAENUPYS €€ KOHEYHbIN
BapuaHT 1 TeM cambiM MNO3BONAA BbISBNATb W YCTPaHATb HeocTaTku A0 MOMEHTa [OPOrocToswein peanu-
3aumm camoli cuctembl. Mo 3TOA NpUUMHE KOMMNAHUSIM PEKOMEHAYETCS BbIMOMHATL MWUAOTHbIE NPOEKTbl AN
[EeMOHCTpaLMn BO3MOXHOCTU UX peanun3aumn, Tak kak OyHKLUMOHAIbHOCTb UKW pe3ynbTaTUBHOCTb 3TUX NPO-
eKToB BGyAyT OLeHuMBaThb AN peanu3auuy camMbiX KPYMHbIX U3 HUX.

Mpouepypy peanusaunn KBE-npoekTa nogpasgenstoT Ha yeTbipe aTana (CM. pucyHok 2). B 6.1 onucaHsbl
ponn, KOTOPbIM B TOW WM MHOI CTeneHn Heob6xoAMMO CnefoBaTb Ha 3Tanax OoCyLeCcTB/eHWUs npoekTta, B 6.2
paccMOTpeH MepBblii 3Tan — 3Tan nnaHMpoBaHusi. OCHOBHOE BHMMAaHWE Ha 3Tane MAaHMpoBaHWs YAEeNeHo
opraHusauun KBE-NpOeKToB, B YACTHOCTW BbISBNEHUIO (MAEHTUMKALNN) HeobXoAUMbIX 3HaHUA. B 6.3 Ha
aTane paspaboTkv rnasHbIM 06pa3oM NpeacTaBneHbl CTpaTeruy n MetTodbl céopa, aHannsa v CTpyKTypupoBsa-
HUS1 3HaHWUIA, a Takke pasnnyHble BapuaHTbl peanusaumn (NpUMeHeHus) 3HaHuii. B 6.4 Ha aTane TecTupoBa-
HVA nepeyncneHbl npoueaypsl Banugauum n penusa. B 6.5 onvcaHbl paboTbl N0 agMUHUCTPUPOBAHWIO, NOA-
AepxXaHuo 1 o6HoBNeHUO 3HaHuli. ObecneyeHre 6€30NacHOCTU U 3aLLWTbl 3HAHUI He ABNSEeTCH OTAeNbHbIM
atanom KBE-npoekta, ogHako 3Ty npoueaypy crefyeT paccMaTpuBaTtb Kak NPOXOAALLY0 yepes Bce aTanbl.
B 6.6 npuBedeHbl NOMOXEHUSA, YKasblBalolle Ha 0CobYy0 BaXHOCTb o6ecrneuveHns 6e30MacHOCTU W 3alUuThbI
3HaHWin B KBE-NpUNoXeHUsx, U yCTaHOB/MEHbl COOTBETCTBYIOLLME Mepbl ee obecrneyveHus.
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PucyHok 2 — lMpoueaypbl peanmsaumn (dpasosast mogens) KBE-npoekTta

6.1 Ponu

Ha pucyHke 3 npuBegeHbl ponn y4yacTHUKOB, CBfi3aHHble C peanusaumeii KBE-npoekta. «MbiwneHne
B pONAx» (B OT/INUME OT «MbILWNEHUS B NIIOAAX») NO3BOMSET KaXAOMY COTPYAHWKY KOMM@HUW BbINOJIHATbL OfA-
HOBPEMEHHO HECKO/bKO posieil. B To xe BpeMs AelCTByWOLME POSM KOHKPETHOrO COTpyAHuKa (Hanpumep,
CAD-npoeKkTUPOBLLMK, UHXEHep-pacyeTuuK, IT-apXMTeKTop) He AO0/DKHbl 3aMEHATbCA POMbl, CBA3AHHOW C
KBE-NpoekToM, BMECTO 3TOr0 B AaHHbI/Ai NPOEKT MOryT 6biTb BBEAEHbI AOMOMHUTENbHbIE cneyuduyeckme
KBE-3agauun. Hanbonee cywectseHHble ponu KBE-npoekTa npuBefeHbl Ha pucyHke 3.

* NHuumanunsauma KBE-npoekTa
mOnpegeneHne Tuna 1 061acTm NPUMeHeHns
*Banmpauns npunoxexus

*3aKpensieHne CoOTPYAHUKOB 1N PecypcoB

3a nognpoexkTamu

WAKTVBHOE y4acTue Ha Bcex aTanax \
m1posiB/IEHNE aKTMBHOCTW, B T. Y. B KA4ecTBe
MeHepKepa npoekTa
*VgeHTudimkaumsa, c6op n obpaboTka 3HaHWi
mOnpefeneHne HeJoCTaTKOB, NPOTNBOpEe
N NepekpbITUS obnacTeli 3HaHWi
*AHannN3 COOTHOLLEHNSA M3LepPXeK 1 NpruGbINn
(peHTabensHoOCTb)

* COTpyAHMYECTBO Ha aTanax niaHMpoBaHus
1 pa3paboTky NyTeM MHTErpauun 3HaHui

* [lpoBepka KBE-npunoxeHnsa Ha atane
TecTupoBaHus

Mopfepxka MeHemkepa npoekTa B npouecce
akcnnyaTtaumn KBE-npunoxeHuns

 OTCYTCTBME aKTVUBHOI POnM Ha aTanax
NMaHnpoBaHusl, pa3paboTkn 1 TECTUPOBAHNS

Vicnonb3oBaHne KBE-cuctembl 418 LOCTUXKEHUSA

Leneii NPoeKTUPOBaHUS UM pPacyeToB

PucyHok 3 — OcHOBHble ponu yyacTHUKoB KBE-npoekTa

6.1.1 3aka3suyunk

3akasuuk (Hanpumep, MeHegXep nNpoekTa) AO/HKEeH nHuuMnposatb KBE-npoekT n yyactBoBaTb B HEM C
camoro Havyana — C 3Tana nJaHMpPoOBaHuA, Tak Kak UMEHHO OH [0J/KeH Oonpefe/iTb OCHOBHble nokasatesnu
npoekTa (Hanpumep, TMN 1 o06nacTb npumeHeHns KBE-npunoxeHns) n 3akpenuTb COTPYLAHWMKOB 3@ NPOEKTOM.
B npouecce BbINOMHEHUA NPOeKTa 3aKa3umk A0/MKEH BbINOMHATL PYHKUUN 60Mee HU3KOro ypoBHSA, BBUAY TOro
4YTO ynpasJ/ieHne NPOEKTOM A0/KeH BpaTb Ha cebsa MHXeHep Mo 3HaHuAM (cm. 6.1.4). Ha aTane TectupoBaHus
3aKasyuK LOMKEeH yyacTBoBaTb B Banugauum KBE-npunoxeHus n npoBepsiTb AOCTMXKEHUE LeneBbiX Nokasa-
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Teneii. B cnyvae soinonHenuss KBE-npoekra HeGOMnbLIOro 06bema ponu 3akasqnka u UHXKEHEPA NO 3HAHUAM
MOXET BbINOMNHATL OAMUH CMELIMANUCT.

6.1.2 Okcnept

3kcnepT (Hanpumep, NPOEKTUPOBLLMK UMW CNELManuCT NiaHoBO-NPOM3BOACTBEHHOIO OTAena npeanpu-
ATUSA) AOSDKEH aKTMBHO y4aCTBOBATb HA BCEX aranax (CM. PUCYHOK 2). Ha atane nnaHupoBaHus aKCnepT A0n-
XXEH NoAAePXMUBaTh NPOLIECC uaeHTUMUKALUM 3HAHMIA, NpeAnaras Ucnosb3oBaTb COGCTBEHHbIE 3HAHKA. COop
3HAHWIN AOMKEH NPOBOAUTL UHXKEHEP MO 3HAHUSIM HA JTane pa3paboTku (COBMECTHO C 9KCNEepTOM), BKMIOYas
aHanu3 u CTPyKTypupoBaHue, a 3arem Bkniodars B KBE-npunoxeHue (akcneptHoe obcyxaeHne/aedpudur).
3KCnepT Taloke AOMMKEH yyacTBOBaTh B npoBepke KBE-NpUnoxeHus Ha atane TecTUpoBaHus (Hanpumep,
nyrem paspaboTku TeCToBOro npumepa). Ha arane akcnnyarauuu 9KCNepT AOSDKEH OKa3blBaTb NOAAEPXKKY
WHXeHepy No 3HaHusiM npu pabore ¢ KBE-npunoxeHuem, obecnevmsas BBOA HOBbIX 3HAHUI B a3y 3HaHW
NPUNOXeHUs1. Npu 3TOM BaXHO, YTOOLI HA NPOTSHKEHUM peanusauum BCEro NpoekTa y akcnepra Obina coor-
BETCTBYIOLLAA MOTUBALMSA K COTPYAHUYECTBY C APYIMMMU COTPYAHUKAMMU KOMMAHWUMW, KOTOPYIO AOIMKEH CTUMYIU-
poBaTb MeHemxkep KBE-npoekTa (kak npaBurio, 3T0 UHXXEHEP N0 3HaHUAM) U NOAAEPKMBATL 3aKas4uK B X0A€
peanu3auuu Bcero npoekTa (HanpumMep, NOCPeACTBOM COOTBETCTBYIOLUMX LIENEBbLIX COrnaLleHuin).

6.1.3 MNMonb3oBarenb

Ponb nonb3oatens (Hanpumep, CAD-NpoeKkTMpOBLLMKA) Npexae BCEro A0fMKHA OrpaHUYUBaTLCA ero
yyacTMEM Ha arane akcnnyarauuu (Hanpumep, ANsi NPOBEePKU AOCTMKEHUA 3aJaHHbIX Lenei npoekTuposa-
HWUSI UMM KOMMNOHOBKK). TeM HE MEHEe NOXKENaHWsa NOTEeHLMANbHOIO NONb30BaTENsA CreayeT YYuTbiBaTb YXke
Ha 3Tanax nnaHupoBaHusa U paspabotku. Mo BO3MOXHOCTH NONbL30BATENSA TaKkKe HEOOX0AUMO NpUBNEKATb
kK paboTaM no NpoekTy Ha 3Tane TeCTUPOBaHUsi. B CBSA3M C TeM YTO NPOEKTUPOBLUMKM AOCTATOMHO 4acTo
ABMAIOTCA W Norb3oBaTensmu, HeobxoaMMO UCMONb30BaTb UX OMNbIT PaBoTbl C BHYTPEHHEN KOPNOPaTUBHOM
CAD-cuctemoi.

6.1.4 VHxeHep No 3HAHUAM

LleHTpanbHas ponb B paMkax KBE-npoekTa NpuHaanexxuT MHXeHepy No 3HaHUAM UNKU MeHeXepy npo-
ekTa. Ponb uHxxeHepa no 3HaHUSIM AOMKHA COXPAHATLCA U NPEANOYTUTENBHO NPUHAANEXATb OAHOMY U TOMY
e crneunanucTy Ha NpoTSXeHWW BCero xu3HeHHoro umkna KBE-npunoxenus. OH A0MKEH BbINOMHATL POsib
nocpeaHuKa, npexae BCEro co3fasas «MOCT» Mexay CTpaTern4eckummn LensiMu, NOCTaBfeHHbIMU PYKOBOA-
CTBOM KOMM@HWUM U agMuHUcTpaTopamMu 6asbl 3HaHWIA, C OAHOI CTOPOHbI, U NOMb30BaTENSIMU, OCYLLECTBNSA-
oMK Gu3Hec-npoLeccsl, ¢ Apyroi. Mo 3Toi NpuYMHE eLle oAHOW 3ajayen, CTosLel nepes MHXEHepOM
Mo 3HaHUAM, AIBMSAETCA KOHTPOMb KOMMIIEKCHOrO MNaHUpoBaHusA, pa3paboTku M NPOLECCOB IKCMmyaTauuu
KBE-cucTtembl, BKMYas nposeaeHue npeaBapuTeribHbIX UCCReaoBaHui (Hanpumep, paspaboTKky TexXHUKO-
9KOHOMWUYECKOro 060CHOBaHUA), BbIGOP NOAXOAALLMX WHCTPYMEHTaNbHLIX cpeacTB (cM. 6.3.1), nonyyeHue
3HaHWN, uHTerpaumio B IT-cpeay komnaHuu u nocneayiowyio aopaborky KBE-npunoxeHus. BaxHelwas 3a-
Jaya nHxeHepa no 3HaHMAM — COOP SKCMEePTHLIX 3HAHUI OTAENbHbIX CNELMAnUCTOB U BBOA SABHBLIX U HEAIBHBIX
3HaHWI 3KcnepToB M nons3osarene B KBE-npunoxenue. C 3TOM LIENbIO MHXEHEPBI NO 3HaHUAM, paboTtaio-
LiMe Had KOHKPETHOM NPOGAEeMON U KOHTEKCTOM, 0ObEAUHSIIOT 3HAHUA B 00LLYIO CeTb, (hopManuayoT, 4Tobbl
cAenatb 3HaHUA AOCTYNHbIMKU Ans KBE-npunoxeHuin. 3agaya AaHHbIX CNEeLUanMcToB 3aKIoHaeTCca Takke B
MOTUBaLMKU COTPYAHUKOB KOMMaHWUM, BbINONHEHNU (PYHKLUM NOCPEAHUKA MEXAY PasnUYHLIMU FpynnamMu co-
TPYAHMKOB NO UHTEPECaM M yCTpaHeHun 6apbepoB Ha NYTU yNpaBreHUsl 3HaHUAMMU (Hanpumep, CTPaxoBs, CBA-
3aHHbIX C pauuoHanu3aumen Npou3BoacTea).

MoMuMO WMpPoKoi n yHAaMEHTaNbHOW COBOKYNHOCTU MHXXEHEPHDbIX 3HAHUI MHXXEHEP NO 3HaHWUAM A 01-
KeH obnapatb 3HaHUMAMKU B 06NacTu MHAPOPMALIMOHHBIX TEXHONOTMIA 1 KOMMYHUKaLUMA, a Takke UMETb 3aKOH-
YeHHoe hyHaameHTanbHoe obpasoBaHue. Kpome Toro, MHXKEHePLI N0 3HAHUSAM TaKXKe AO0IKHbI 06nagath ¢yH-
AaMeHTarnbHbIMM 3HAHMSAMKU B 00MacTu NOrMYECcKoro U CUCTEMHOro aHanusa. Peanusauua KBE-npunoxeHus
TpebyeTr NPUMEHEHUA HAAEXKHOIO NPOrPaMMHOro obecneyeHusi, NOITOMY UHXKEHEP MO 3HAHWSAM AOMKEH 00-
naaarb HaBblkaMu NPOrPamMMUPOBaHUA, a CNELUanUCT No NporpaMmMHOMy obecneqeHuio — HaBblkamu pea-
nusauum n sHegpenun KBE-npunoxeHun, a Takke HeoOX0AMMbIMK 3HaHUAMU B 0ONACTU 3ProHOMMUKM NpPO-
rpammHoro o6ecneveHusl. Bce ato obnervaer nonb3osarenio pabory ¢ KBE-npunoxxeHuem, yMeHbLUAET PUCK
CHWXEHMSA ero xapakrepuctuk n obecneymsaer AONrOCPOYHYIO UHTETPALMIO NPUIOXKEHUS B CYLLECTBYIOLIME
paboune KopnopaTUBHbIE NPOLIECCHI.

Baxmenwmmmn coumanbHbIMU HaBblIKaMU MHXXEHEPA NO 3HAHUSM SIBMISAIOTCA €0 FOTOBHOCTb K COTPYAHU-
YECTBY W OMbIT B YPErynMpoBaHUM KOHMUKTHBLIX cUTyaumii. OH IODKEH peanu3oBbiBaTh TpeboBaHUA 3akas-
YMKA M PbIHOYHBIN MOTEHLUMan 3a c4eT 00beAUHEHUS B CBOMX PELLEHUAX 3HAHUI BCeX akcneptos. Mpu aTtoM
BECbMa NOME3HO, YTOObI OH yXXe Obin 3HAKOM C COOTBETCTBYIOLLIEN TEXHUYECKOIW 00nacTbio.
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Ha npaktuke KBE-npoekTbl BO MHOTMX Cry4asix BbINOMHAOT NPU BHELWHEN nogaepxke nubo co cTopo-
Hbl NpoussoauTens, nubo nocraswmka KBE-cuctem, nubo cneuynanuanposaHHoro nocraswmka KBE-ycnyr.
34ecb, B 4aCTHOCTM, POfib MHXKEHEPA MO 3HAHMAIM MOTYT (XOTS Obl YaCTUYHO) BLINOSHATL COTPYAHUKW APYIUX
KOMMaHWM.

6.2 MnanupoBanue KBE-npoekTa

6.2.1 Opranusauua KBE-npoekrta

Llenwto BeinonHenus KBE-npoekta siBnsieTca paspatotka KBE-npunoxeHusn. Bo MHOrMX cny4asx Ko-
HeyHas TexHudeckasa peanusauma KBE-npunoxeHua — Haubonee yskoe MecTo, 3aBUCSALLEE OT CROXHOCTU
KBE-npoekTa.

Tem HE MeHee aTan nnaHupoBaHUs NOAOGHBIX CUCTEM ANA UX uHTerpauun B IT-cpeay KOMNaHUu AB-
NAETCA AOCTATOMHO BaXKHBLIM M YAaCTO HEAOOLEHUBAETCA Npu pa3paboTke CUCTEM HAKOMNNEHUSA, XpaHeHUs!
n 06pabotku 3HaHwii (KBE-cuctem). KeanuduumposaHHoe u acpdekTuBHoe BHeapeHue KBE-npunoxenus
rapaHTUpyeT ero Npu3HaHwe u JanbHenlee NpUMEeHEHne B KOMNaHuu. B KOHEYHOM cyeTe cneunanucTol,
NPUHUMAIOLLME PELLEHUSA B KOMMAHUW, AOMKHbI ObITb NPUBEPXKEHBI MAEE NPUBNEYEHUA YENOBEYECKUX pe-
CYpCOB U (PUHAHCOBBLIX CPEACTB ANA pa3paboTkm U UCNONbL30BaAHUA CUCTEMBI. [NA yCnewHow peanusa-
uuu KBE-npoekta Heobxoaumel €ro BceobbeMniowan nogaepxka co CTOPOHblI PYKOBOACTBA KOMMNAHUM,
a TaKke obbeauHEeHne BCEX KIMIOYEBbIX CNEeUUanucToB. PyKOBOACTBO KOMMNAHWUM AOMKHO KOHTPONUPOBATb
AEeATEeNbHOCTL KOMNaHWM B Bonee LUMPOKOM KOHTEKCTE U TeM CaMbiM HE AONyCcKaTb NapannenbHoi pas-
paboTKu NPUINOXKEHWIT B Pa3NUYHbIX NoApasAeneHnUsaxX KOMNaHUU UNKu YeTKO onpeaensaTb X CUHepreTuye-
CKui adpdhekT. C y4eTOM BbILLENEPEYNCIIEHHOTO HE0BX0AMMO C CaMOro Havana TwaTesnbHO NNaHMPOBaTh U
rotoeuTb KBE-NpoekKT.

CyLLeCTBYIOT pasnuyHbie npoueaypbl opraHusauuu KBE-npoekTos, B COOTBETCTBUM C KOTOpbIMU Com-
monKADS-meTogonorus npegcrasneHa B HaCTOSILLEM CTaHAapTe ANns npumepa B kadectee Haubonee ad-
dektusHoro npumeHeHuss B KBE-cucremax. B uenom Heo6xoaumo rapaHTupoBaTbh BO3MOXHOCTb MacLUTabu-
poBaHWA npoueaypbl B COOTBETCTBUM C Pa3MepOM Kak Camoli KOMnaHuu, Tak u camoro npoekta. Habop sranos
[OIKHbI ONpeaensTe CNeLuanucTbl, OTBETCTBEHHbIE 3@ 06paboTKy 3HAHMN.

CornacHo kpaTkoMy OnucaHuio ykazaHHow Mmetogonorun KBE-npoekT Ha nepeoM aTtane AomkeH ObiTb
BCTPOEH B CTPYKTYpY KOMnaHuu. B nepyio ouepeab crneayer onpeaenuts Bce HeoOxXoauMbIe Ans NpoekTa
3HaHuS.

[aHHble aBa aTana onncaHbl B 6.2.2.

6.2.2 NgeHTndnkauua Heo6XoANMbIX 3HAHUIA

MaeHTudrkauus HeobxoaUMbIX 3HAHWIt OCHOBaHA, B YaCTHOCTU, HA aHanu3e CTPYKTYPbl KOMNAHUMU, TaK
Kak MMEHHO B HEW COCPEAOTOYEHbI OCHOBHbIE OM3HEC-NPOLIECCHI U HOCUTENK 3HaHWIA. B obwem cnyyae cy-
LLIECTBYIOT HECKONbKO npoueayp, KOTOpble MOryT ObiTb OTHECEHbI K Haubonee BaXKHbIM OCHOBHBIM 3MeMeH-
Tam. Bo-nepsbix, kKOMNAHUA AOMKHA NPOBOAUTL aHamnM3, HaNpPaBMneHHbI HA BbISIBIIEHUE peanbHbiX NpobnemM
1 UMEIOLLIMXCA BOSMOXHOCTEN. Ha 3TOM arane aHanu3 CTPYKTYPbl KOMMAHUK U NEXALLUX B ee OCHOBE busHec-
npoweccos (B 4aHHOM cfly4ae — npotecca pa3paboTku npoaykuum) 6yaer oTpaxartb 0COOEHHOCTU OpraHu-
3auumn pabovmx npoueccoB. MOMUMO CTPYKTYpbl KOMNAHMKU U NPOLIECCOB HEOBXOAMMO ONpeaensTb COCTaB
COTPYAHUKOB U NpuBnekaemble pecypcbl. Bo-BTOpbLIX, cneayetr npoBOAUTL LIENEBONW aHanu3, B KOTOPOM He-
06xoaumo onpeaenuTb 3agadn KBE-cuctembl, B TOM YUCNE ONUCAHUE WHTEHCUMBHOCTU NMPUMEHEHUS 3HAHUN
M BAXKHOCTb KaXxaon 3agaqn. flanee cneayet aHanu3 3atpar/Bbirog, a Takke 3KOHOMUYECKOW Lenecoobpas-
HOCTM (OCYLLECTBUMOCTH) NpOeKTa.

[na onpegeneHuns CTPYKTypbl KOMNAHUM HE06X0AMMO paspaboTark OpraHu3aUUOHHY0 MoA€ENb. 3Ta MO-
Aenb J0IPKHA COCTOATb U3 ABYX YacTei:

- naeHTudukaumm npobnem U peLleHuin, KoTopsle CneayeT BKIoYaTb B OPraHU3aLMOHHbIN KOHTEKCT;

- NPUHATUA PELUeHU HA OCHOBE IKOHOMUYECKON U TexHM4Yeckon peanusyemoctu KBE-npoekra.

OCHOBHOW TOYKON COCPEeAOTOYEHMS BHUMAHUA ANA MNPOBEAEHUS aHanu3a B KOMNaHun (B AAHHOM
KOHTEKCTe) ABnsaeTca opueHtauusa Ha KBE-cuctemy, a Takxe Ha 3HaHuUS1, KOTOpble HEOOX0AMMO BBOAUTL B
KBE-cuctemy. Takum o6pa3om, MMEHHO C 3TON TOYMKM 3pPEHUst BCeraa crieqyeT HauuHaTb aHanu3 opraHusa-
uuoHHOW moaenu (OM). BHauane cneayeT BbisIBUTb NPOBNEMbl U paCCMOTPETb BApUaHThl UX peLleHus (aTan
OM-1). lNMocne n3noxeHun COOTBETCTBYIOLLMX BUsHec-npoueccos (atan OM-2) cneayet ux nogpobHo onucatb
(stan OM-3) n pa3bACHUTL HEOOXOAMMOCTb UCNONbL30BaHWUA B 6ase 3HaHun (sTan OM-4). [lanee, Ha aTane
OM-5, cneayet 0606WMTEL pe3ynbTaTbl TEXHMKO-3KOHOMMYECKOro aHanusa. Hike npuseaeHo kpaTkoe onuca-
HWE BCEX YKa3aHHbIX 3Tanos.
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6.2.2.1 3tan OM-1. Onucanue npobnembl

3tan OM-1 pasbuatot Ha Tpu YacTtu. MepBoHa4anbHO HeO6X0AMMO onpeaenuTb COBOKYNHOCTb BCEX
pornein, a 3aTem BbISBUTL CyLLECTBYIOLLME B KOMMNaHUM npodnemel. [lanee cnegyer oMepTUTb KPYr BO3MOXHbIX
peLLeHuii, OAHaKO nepea 3TUM B KOMNaHUMKU AOIKHbI YCTAHOBUTL BO3MOXHbIE ponu (oM. 6.1). HakoHew, He-
06X0MMO HalTU CNeunanucToB, T. €. MEHEXKEPOB, KOTOPbIE CNOCOOHLI NPUHMMATL PELLEHUSA, Kacalowmecs
KBE-NpunoxxeHun.

6.2.2.2 3tan OM-2. OnucaHue ucnonb3yembix OU3Hec-NpoLeccos

Mpobnemel, BbisiBNEHHbIE Ha aTane OM-1, kak npaBuno, CBA3aHbl C ONpeaerieHHbIM NPOLECCOM NPoeK-
TUPOBaHMS, KOTOpPLIA brnarogaps BHeapeHuto KBE-cuctembl 6yaeTt nocnegoBarensHO COBEPLUEHCTBOBATLCS.
JaHHbIN 3Tan nepBoHayanbHO CBA3aH C onucaHuem GM3HEeC-NPoueccoB B 0OLLMX TepMuHax. NMomumo 3roro,
uenecoobpasHo NPOBOAWUTL BU3yanu3aumio nonyyaeMbiX pPe3ynbTaTtoB, TOAa Kak pe3ynsrarbl, NOMy4eHHble
Ha npeablaymx aranax (Ha atane OM-1 u nepsoi yactu atana OM-2), A0mKHbI BHOCUTbL B NPEABaApUTENbLHO
COCTaBIEHHbIN AOKYMEHT ANA NPUHATUA pelueHus. [JaHHbIi AOKYMEHT Janee AOMDKeH NpeAcTaBnsTbes py-
KOBOACTBY KOMMaHUW, MOCMe Yero pykoBOACTBO AOIDKHO MPUHUMATbL OOOCHOBAHHOE peLleHUe OTHOCUTENbHO
noaAep>Ku/OTKIMOHEHUS NPOBEAEHUA AanbHennx paboT no NPoeKTy.

6.2.2.3 3tan OM-3. NogpobHoe onncaHue BuaHec-NpoLeccoB

O6blvHO KBE-cuctema He MOXET nogaepxuBarb BeCb NPOLECC NPOEKTMPOBAHUA, a NULLL TOMLKO He-
KOTOpble U3 3a4a4 unu BnoKoB NpoueccoB. MNPOeKTUpOBaHUE HA 3Tane CUCTEMHOIO MIAHUPOBAHUSA crieayet
JeTanusnpoBarh BMMoTb A0 OTAENbHbIX 3a4a4, TpuYeM BaKHO A0OUTLCSI pACCMOTPEHUst BCEX HAyKOEMKUX 3a-
aad. Haykoemkume npouecchl (B OTNMYMe OT 0ObIYHBIX NPOLECCOB) ABNSIOTCH NPOLIECCAMU, B KOTOPbIX 3HAHUA
B KaYeCTBE pecypca UCNOoMb3YOT ANsi CO3AaHNUA A00aBNEHHOW CTOMMOCTM 3HAUUTENbHO Yyawe. Ob6o3HaueHue
BaXXHOCTM 3ajady B paMkax BusHec-npoLecca 4acro ObiBaeT CyObekTUBHbLIM. [Ansi nogoOHbIX OLEHOK npea-
naraetcsi NPUMEHsITb TaKue KPUTEPUN, Kak «3aTpaThbl HA peanu3auumio 3aa4dmy, «06beM pecypcoB» U «CMNOX-
HOCTb 3a4auny.

6.2.2.4 3tan OM-4. OnucaHue 6a3bl 3HaHUM

AHnanu3 6a3bl 3HaHWI B paMKax npouecca (unu B pamMkax OTAENbHbIX 33/1a4) SIBNSAETCA LUeHTPanbHbIM
3Tanom npuv nraHupoBaHumn u noarotoeke KBE-cucremsbl u npeacrasnsier cobow ucxogHsie onucanusn 6a3 sHa-
HWIA, KOTOPbIE AOMKHbI ObITb YTOYHEHBI HA Nocneayowmx aranax. Heobxoaumo BHavane uaeHTuduLmMpoBarb
6a3bl 3HAHWI U 3@ HUMU 3aKPENUTL ONPEAENEHHOTO COTPYAHUKA KoMnaHun (unu IT-cuctemy u 3agady). basel
3HaHWI TaKKe aCCOLMMPYIOTCS C «HOCUTENsIMU 3HaHWIY . Mpu pa3paboTke NpoayKLUMM B NEPBYIO o4epeab Npu-
HUMaIOT BO BHMMaHue PDM-, ERP- u apyrue cuctembl. Kpome T0ro, otaenbHbie anemMeHTbl 3HaHui (unu 6asy
3HaHWI) TaKke AOMKHbI NPOBEPSTh HA NPEeAMET UX AOCTOBEPHOCTU. ECnn 3HaHUs, HeoGXxoaAUMbIE ANS BbINOM-
HeHust KBE-cucTemoi TOM unu UHOM 3a1a4mn, He NPUHMMAIOT Haanexawyto opmy (MNu OKasbIBaKOTCSl HEAO-
CTYNHLIMKU B HY)KHOM MECTE, B HY>KHOE BPEMS U C HY)KHbIM Ka4€CTBOM), TO 3TU 3HAHUA crieayeT aaanTupoBaTb
(cm. 5.1).

6.2.2.5 3tan OM-5. PaszpaboTka TEXHUKO-3KOHOMUYECKOr0 060CHOBaHUA

MNocnegHui 3tan npu nnadHupoBaHuun u nogrotoske KBE-npunoXxxeHus AOMKEH CoaepXaTb OKOHYATENb-
HbIll aHanu3 ero 3KOHOMUYECKON LIenecoobpasHOCTH (Peann3yemMocTH), B TOM Uucrne MHOopMaLmIo, NonyyeH-
HYIO U3 KOHTPONbHBIX KapT U pabounx BEAOMOCTEN, C LENbI0 COCTABNEHUSI IOKYMEHTA AN NPUHATUS peLue-
HUSI OTHOCUTENbLHO NpeacTaeneHus 3akasumky KBE-npoekta. MNpuyem cornacHo 3TOMy AOKYMEHTY 3aKasuuk
MOXET NPUHMMAaTL 0G0CHOBAHHbIE PELLEHUSI OTHOCUTENBHO BHeaApeHuss KBE-cucrembl. Ha atom sTane Heo6-
XOAUMO YKa3sblBaTb, YTO NMPOBEAEHWE aHanu3a peannu3yemocTn UNn COCTaBreHne AUPEKTUBHOrO AOKYMeHTa
AEMOHCTPUPYET BbICOKYIO CneLuPUIHOCTL KOMNaHUKU. B CBA3M ¢ yem HelenecooOpa3HO NpeacTaBnATb YHU-
BepcanbHy0 KOHLENLMIo.

Mocne yTBep>XAEHUSI AUPEKTUBHOTO IOKYMEHTA €ro He00X0AUMO NPEACTaBUTbL COTPYAHUKAM KOMMaHWUK
ANA NPUHATUA PELLeHUS OTHOCUTENBLHO AanbHelwero nnaHuposaHusi KBE-npoekra. Tak kak KBE-npoekT cuu-
TaeTcA NepCcneKkTMBHLIM AN KOMMAHWKM, TO Cpa3y NOCAE NONMyYEeHUs paspeLLeHns Ha ero AanbHenwee nnaHu-
poBaHue paspa6otka KBE-cuctemMbl ormkHa ObITb NPOAOIDKEHA.

6.3 Paspa6oTtka KBE-npoekra

6.3.1 CGop 3HaHuM

Mpouecc c6opa 3HAHWI 3aKIIOYAETCH B M3BMEYEHUM 3HAHUW U3 PA3NUYHLIX UCTOYHUKOB 3HaAHWIN (U3
npeameTHoOn obnactu u obnactu peweHua npobnem), HanpUMep NyTem Oonpoca 3KCMepToB, U3 nUTepaTyp-
HbIX MCTOMHMKOB MK MIOObIX JOKYMEHTOB ApYrux TMNoB. COTPYAHUK KOMMAaHUK, Nepes KOTOPLIM NOCTaBMEHa
3apadva cbopa 3HaHuu (Kak NpaBuIlO, STO UHXKEHEPbI MO 3HAHUAM), AOMKHbI OCO3HABATbL, YTO 3HAHWUSA MOTYT
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ObITb CRy4YanHbIMK, HEOCO3HABaEMbIMU, HENEpPeaaBaeMbIMU B BEPGANbHOM BbIpaXXEHUU, YCTapEBLUMMM, He-
NOAHBLIMU NN HENPUMEHUMbIMU K KOHKPETHOMY cry4ato. Koraa peyb naet 06 MCTOYHUKE 3HaHMIE (HanpumMep,
3KCNepTe), TO MOXKET MONYYUTLCA TaK, YTO SKCMEPT OKAKETCHA NPOCTO HEAOCTYMHbLIM UM HEMOTUBUPOBAHHbIM,
n, crnegoBarernbHO, CBA3b MEXAY 3KCNEPTOM U UHXEHEPOM NO 3HAHMAM MOXET OKa3aTbCA HEBO3MOXHOW.

B pamkax KBE-npoekToB Heo6xoAnMO MCMNONb30BaTb Cneayowme Metoabl coopa 3HaHUiA.

6.3.1.1 UHTepBbLIOUpOBaHUE

Bo3MOXXHOCTb BEpOanbHOro BhIPAXKEHUSI 3HAHUIE X HOCUTENEM SIBNSAETCA HEOBX0ANMbBIM YCNOBUEM UC-
nonb30BaHWA METOAO0B MHTEPBbIOMPOBAHMA. MeToabl MHTEPBLIOUPOBAHUS MOTYT ObITh CREeayOLMX Tpex Ka-
TEropum:

- MEeToA HEeCTPYKTYPUPOBAHHbIX UHTEPBLIO, CBA3aHHbIN C HeoduuManbHbIMKM 6ecegamm, npegHasHaqeH
AnA yCTaHOBMEHWUS B3aUMOOTHOLLEHUI MEXAY UHXEHEPOM MO 3HAHWAM U MX HOCUTENAMM, a TakkKe ANsA 03Ha-
KOMMEHWUs UHXEeHepa No 3HaHUSAM C paccMaTpuBaemMon 06nacTbio 3HaHMWIA;

- MEeToA CTPYKTYPUPOBAHHbLIX MHTEPBbIO, CBSA3AHHbLIN C YNOPAAOYEHHbIM, CUCTEMATMYECKUM M NOCneao-
BaTenibHO NPOBOAMMbIM AWANOrOM, CryXaLiMM AN 03HAKOMIEHUSA UHXEHepa NO 3HaHMAM C 06nacTbio 3Ha-
HWI 1 ee CTPYKTYPUPOBaHWUEM;

- Metoa ¢poKyc-rpynn (apyroe HasBaHue — MeTO4 (POKYCUMPOBAHHbLIX MHTEPBLIO), CNY>XALLWA ANs WUH-
TEHCUBHOrO O3HAKOMIEHUSI UHXXEHEepa NO 3HaHUAM C 0OnacTbi0 3HAHWI U aHanu3a OTAENbHbIX KOHLENUWIA,
obnacrei unm B3aumocBsA3eli B 3TUX 00nacTsax 3HaHuil. B oTnuymne oT MeToga CTPYKTYPUPOBAaHHbLIX UHTEPBLIO
C ero pacLUMpeHHbIM NOAX0A0M aKUEeHT B 9TOM METoAe AOMKEH AenaTtbCs Ha rnybuHe aHanusa.

6.3.1.2 AHanus TekcToB

Ocoboe BHUMaHUE Npu NOAOBHOM aHanu3e HeobXxoauMo yaenaTb aHanuay y4eBGHUKOB, crneuuanbHoN
nuTepartypbl, pyKkOBOACTB MO 3KCNnyaraumm, 3aMe4aHuin 9KCNepToB UMM TEXHUYECKUX YepTexen B CUny TOro,
YTO NMUCbMEHHbIE UCTOYHUKM MPEACTaBNSAT COBON BaXXHOE XPaHWUMULLE 3HAHWIA. TEeKCTOBLI aHanu3 CoCTOUT
B METOAUYECKOM O3HAKOMMEHWU C TEKCTaMu, CBA3bIBAA WTEPALMOHHbIN MPOLECC ¢ aTanamu «knaccuduka-
LNy, KKPaTKOro U3NOXEHUsI» 1 «yrnybrneHHoro aHanusay». Ha nepom atane ans onpeaeneHusi cogepxaHus,
CTPYKTYpPbI U PYHKLUI OTAENbHbLIX hparMeHTOB TEKCTA €ro He0OX0AMMO CTPYKTYPUPOBaTh. Ha atane «kpartko-
ro M3NOXEHUA» COOTBETCTBYIOLLEE COAepKaHUe TeKCTa (Hanpumep, TEPMUHBI, ONPeaeneHuns, HEKOTOpbIE No-
NOXEHUA UMK aprymeHTbl) creayet hopMynuMpoBaTh KPaTKo, YETKO U CTPYKTYPUPOBAHHO, YTOObI TEKCT MOXHO
ObIno rmyboko aHanu3MpoBaThb Ha TPETLEM JTane.

6.3.1.3 MeToabl HabnoaeHUs

MeToabl HabnoaeHUs (M3ydeHus) cnyxar ana c6opa 3HaHui SKCNepTa, 0 HaNUYUKU KOTOPbLIX B MONHOWA
MEpe HEU3BECTHO M KOTOPbIE MOITOMY MOTYT NepeaaBaTbCA YCTHO, NGO B orpaHnyeHHOM 06beme, nubo Bo-
obLie He nepepasarbes. [peanouTUTENbHLIMKU 0BNACTAMU NPUMEHEHUS STUX METOAOB SIBMSIIOTCA obnacTw,
B KOTOPbIX HEOOXOAMMO OCMBICITUTL OPraHM3auMi0 MHTErPUPOBaHHLIX Pabounx NPOLECCOB, PyYHble Npole-
Aypbl Unu cTparerumn pewsenus npobnem. Momumo 310oro, Metoabl HAbNIOAEHUST MOXKHO UCMONbL30BaTh U ANSs
NpOBEPKN AOCTOBEPHOCTU 3HAHWIA, COOPAHHLIX METOAAMM UHTEPBLIOUPOBaHUA. MeToabl HAOMIOAEHNS] MOXHO
KknaccuuumpoBaTb Crneaylowmm o6pasom.

a) Meroa «pa3smbiLLNEHUE BCyXy

Mpu 9TOM METOAE IKCNEPT peLuaeT NOCTaBNEeHHYIO 3aa4y U CNOBECHO ONMUCLIBAET NPOLEAYpY peLue-
HUA. MoaoGHbIN Bua cOopa 3HAHUN MOXHO BLINONHATL NMUOO C NpepbiBAHWEM 3KCNIEPTOM STOM NPOLIEAYPHI,
nu6o 6e3 ee npepbiBaHus. B nepBoM cnyvyae npeMmyLLeCTBO COCTOMT B BO3MOXHOCTM Gonee noapo6Horo
aHanu3a TONbKO YTO BbICKA3aHHOMO 3KCNEpPTOM pelueHus npobnembl. Hegocratkom nogobHoro nogxoaa
ABNAETCA BMUSHUE HA IKCMEpPTa, KOTOPOe MOXET 0Ka3blBaTb UHXEHEP NO 3HAHUAM, 3a[aBas LieneHanpas-
NeHHble BOMPOCHI, B CUMy Yero cOop 3HaHuii Byaet 3aBucetb OT (POPMYNUPOBKU CaMUX BOMPOCOB, a He
MCKNIOYUTENBHO OT KOMNETEHLUMUM dkcnepTa. MeToaoM HabnioaeHUAa pekoMeHayeTCa peLlaTh Cneaylowme
3apaum:

- TUNOBbIE, PYTUHHbIE 3aa4MN IKCNEepTa;

- 3aJa4yM C OrpaHUYEHHON MCXOAHOWN UH(pOpMaLneit;

- 3apauu, Ha KOTOpbIe PacnpOCTPAHAIOTCA ONPEAENeHHbIE OrPaHUYEHUA, HanPUMEP NO BPEMEHHU.

6) [duanor c 3akaz4ynkamu

HabniogeHus, BoINONHAEMbIE 9KCNepTaMmu B AUaNOrOBOM peXxxuMe C 3aKkasdukamu, Cnyxart afs aHanusa
NoBeAEeHUs Kak 9KCNEepPTOB, Tak U Cammx 3akasuukos. Moao6HbLI BUA cOopa 3HaHWI NPUMEHSIIOT, B YaCTHOCTH,
B TEX Cryyasx, Koraa AeaTenNbHOCTb 3KCNepTa HOCUT UHTEHCUBHBII WHTEPaKTUBHbIN XapakTep, NO3TOMY 3TOT
Bug cbopa 3HaHUI MOXET AaBaTb LIEHHYIO MHopmauuio Ans pa3paboTku Nofnb30BaTenbCkoro uHTepdelica
KBE-cucTeMbl.
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6.3.1.4 Metoabl 0630pa (aHanu3a)

MeTtoabl 0630pa (aHanu3a) cnyxar AN NOCTOSIHHOIO KOHTPONS U 06beAUHEeHUs yXKe COOpaHHbIX 3HaHUI
M BKMIOYAIOT NPOLIECCbl CBOOOAHOIO peLeH3UupOBaHUS, KPUTUYECKOTO (NOLWAaroBoro) aHanusa u npoBepky/Ha-
énioaeHue.

6.3.2 AHanus u CTPYKTypUupOBaHue 3HaHUA

Mo okoH4aHuu aTana cbopa 3HAHUI UX AOIDKEH NMPOAHANU3UPOBaTh U CTPYKTYPUPOBATb UHXKEHEP NO
3HaHuAM. Ha aTane aHanu3a v CTPYKTYpUpOBaHUS 3HAHUI HEOOXOAUMO UHTEPNPETUMPOBATL 3HAHUSA, onpeae-
NATb CTPYKTYPY M NPUHLMMNbI YCTAHOBIIEHUSA MEXAHU3MOB NOSTy4YEHUS BLIBOAOB. [N STOr0 CyLUECTBYIOT pas3-
nuU4YHbIe MeToAbl, Hanbonee M3BECTHbIE U3 KOTOPbLIX — npoueaypbl (metogonorun) MOKA n CommonKADS.
Ons co3gaHua OCHOBbI OHTONOMMU CrieAyeT OCYLIEeCTBUTb MOUCK NO 3anUCAM UHTEPBbLIO BCEX TEPMUHOB U
onpeaeneHui, Hambonee BaXHbIX AMS KOHKPETHOIO NpoekTa. B AaHHOM KOHTEKCTE OHTONOMMA MOXET ObiTb
OTHECeHa K cemaHTuMyecku bonee LEHHOIW CTPYKTYpe M CoAepxaTb TEPMUHBI U onpeaeneHus (Ana wartyHa,
Kap4aHHOro Bana v T. .), a Talkke B3aMMOCBA3M TUNA iS_a (ABnaeTca ak3emnnapom), belongs_to (npuHaane-
YUT) U T. M., KOTOPbIE, KAaK NPaBUIIO, YCTAHOBIEHbI MEXY ABYMA TEPMUHAMU (MU CYLLIHOCTSIMU).

[na npucBOEHUs Kareropui TOMbKO YTO CODPAaHHLIM (Ha 3Tane UcCnefoBaHUS) 3HAHUAM UCNONbL3YIOT
py4YHbIe KapTOUKM B COOTBETCTBUM C npoueaypamu (Metogonoruen) MOKA u ICARE-copmbl. Mpu BbinonHe-
HWUK 3TOrO 3Tana HeobxoAMMO NPOBOAUTL aHANM3 COAEPXKAHWUA 3HAHUW B MaccuBe 3HaHuii. Mocne 3akpenne-
HUA coaepKaHUA 3HaHUI 3a KaTeropuamn CneayeT NPoM3BoAUTL NEPEBOA 3HAHUI C HeOPMAaNbHOIO YPOBHA
(3HaHuA, KOTOPble HEBO3MOXHO 06pabaTbiBaTh B 9NEKTPOHHOM BUAE) Ha hopmanbHbIi YPOBEHb (3HAHUSA, KO-
TOpble MOXHO 0OpabarbiBaTh Ha KOMNbIOTEPE). B AAHHOM KOHTEKCTE 4acTO YNOMUHAETCA NonydopmanbHbIn
YPOBEHb, TaK KaK OH ONpefenseT xapakTepucTukn mexay HedopmanbHeiM U hopManbHbiM ypoBHAMU. Co-
OTBETCTBEHHO 3TOMY 3HaHMS HEOOxoAMMO obpabartbiBaTh Ans ux nocneaywowen GopManbHON UHTErpauumn
B 6a3y 3HaHuii (cM. 6.3.3). [ina aHanu3a u CTPYKTYPUPOBAHUA KOHCTPYKTOPCKUX (MPOEKTUPOBOYHbIX) 3HAHUI
AonyckaeTcs knaccudukaums 3HaHWIi NO CNeayIOWMUM KaTeropusm:

- WAMOCTPALMN — PUCYHKM CNOCOGHBI NPEeACTaBnsATE CNOXHbIN (PAaKTUYECKUIN KOHTEHT U MOryT Bbipa-
XaTbCA, HAaNPUMeEp, B BUAE TEXHUYECKUX YepTexen. [JaHHbin TUN aHanu3a 3HaHuW NO3BONAET cneunanucty
no nNporpamMMHOMY 0D€eCneveHuto, KOTOPbIN, BO3MOXHO, HE3HAKOM C NPEAMETOM U KOTOPbI HECET OTBETCTBEH-
HOCTb 32 MHTerpaumio 3HaHui B 6asy 3HaHUM, NOHATL PaKTUYECKOE CoaepPXKaHNE KOHTEHTA;

- OrpaHMYEeHUss — Kak yKasbiBanoch B 5.2.2, orpaHuyeHus (1. €. NpUHYAUTENBHO 3a4aBaeMble YCIOBUS)
cnyxart Ansa npeacrasneHns MaTeMaTtniyeckux COOTHOLLEHUA MexXay pasnuyHbIiMKU napametpamu. Hanpumep,
nnoLwaas NOBEPXHOCTH Kpyra 3aBUCUT OT ero auamerpa. Takum 06pasom, popMarnbHbie 0TOOpaXKeHUSI MOXHO
npeacTaBnsiTb C NOMOLLbIO HAGopa OrpaHUYEHUN;

- ornepauuun (BuAbl AEATENbLHOCTU), KOTOPbIE MO3BONSIIOT OMUCLIBATL MNOCMNEA0BaTENbHOCTL/MPOLIECCHI
ncnonb3oBaHus KBE-npunoxeHus m kotopbie B OCHOBHOM MOTYT ObITb COXPaHeHb! B BUAE NPOLEAYPHbIX Npa-
BUN (pernamMeHToB) U onucaHbl B OpMe 0NepaTopHbIX NOrMYeckux B3aumMoceasen. Cneuwanuct no Meroaam
npeacTaBneHns/MCcnonbL30BaHMA 3HAHWN, Kak npaBuno, opmynupyeT PakTUHECKUI KOHTEHT C NOMOLLbIO YC-
nosHoro onepartopa (if-then-else). Tak, Hanpumep, Npu AOCTUXEHUM MAKCUMaNbHON TeMmnepatypbl (If) cTaHok
JOMmkeH BblknoyaTbesA (then); B npOTMBHOM Criyyae 3ToT CTaHOK ByAeT OCTaBaTbCA BO BKMOYEHHOM COCTOSHUM
(else). 3T onepaumm COOTBETCTBYIOT NpaBunam, NpUBEAEHHbIM B 5.2.2;

- nNpaBuna — 3TO MpaBuna W yCroBUsi, UCMONb3yEMbIE ANsi ONUCAHUA LUENeBoro u hakTmueckoro co-
CTOSIHWI (CM. 5.2.2), KOTOpPble COOTBETCTBYIOT AeKnapaTuBHbIM (onucarenbHbiM) npasunam. COCTOAHUA Onu-
CbIBAIOT TaK e, KaK U OrPaHNYEHUsA, HaNnpUMep ¢ NOMOLLLIO YNOMUHABLLETOCA BbiLLE YCIOBHOMO oneparopa
if-then-else. Hanpumep, ecnu uaeansHoe COCTOSIHUE [ABUTATENSI ONPEAENAETCA No TOMY, YTO B HEM (PYHKLUO-
HUPYET onpegenexHslii 06bem macna (IF Oil_Volume > 2 n, THEN Engine = ¢pyHkunonupyert, ELSE Engine =
He PYHKUUOHUPYET);

- nornyeckne 006bekTbl (CYLHOCTM), KOTOPbIE B OCHOBHOM MCNONb3YIOT ANA ONMCAHWUA CTPYKTYPbl U3-
aenuin (c6opok, noacObopoK, AeTanen) unu CTpPykTypbl (PyHKUMKM, NOSTOMY AaHHAA KaTeropus npeacrasns-
et coboi BapmaHT Gonee nogpoOHOro ONUCaHUA TEPMUHOB M OnpeaeneHui, UCNOMb30BaHHbLIX B OCTaSbHbIX
kateropusax (HanpuMep, MakCcuMarnbHasa Temneparypa, CTaHoK, AuaMmeTp, obbem asuratens, o6bem Macna).
Llenbto aToro onucaHus siBNSIETCS 3aaHue TEPMUHOB U UX ONPeAEneHuin, a Taloke BBEAEHNE B OTHOLLEHUE,
ANsi KOTOPOrO, HAMPUMEP, MOXXHO UCNOMNb30BaTb OHTONOTUIO.

«HedopmarbHyi0 MOAENb» UCNONb3YIOT AN YCTAHOBNEHUA OTHOLLEHWI MHANBUAYANbHbLIX PYYHbIX Kap-
TOYEK, HANPUMEP AN NPO3PaYHOro NPEACTaBeHns CBA3EN MEX@AY OFPaHMYEHNAMU U PUCYHKaAMU (ANA BCeX
y4yacTsylOLMX B aHanu3e sHaHuin). B kayecTse npumepa Ha pUCyHke 4 NpuBeaeHO NpaBuno, UCNonb3yemoe
B cucteme ICARE cornacHo npoueaype (Metogonorum) MOKA. [ina npuMeHeHUA NpeaCTaBrneHHOW CXeMbl B
Apyrux npoekTax peKOMEHAYETCA BHOCUTb B HEE€ COOTBETCTBYIOLLME U3MEHEHUA.
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Mpoueaypa MOKA, cuctema ICARE — ®OPMbI: npasuno FORMS

Hassanwve CwmeLleHne cTynuubl ¢ Bana npu paboTe NpeccoBoro coeauHeHus
WaeHtudukaTtop R34

HaszHaueHune MpenoTepalleHne cmelleHust npu paboTe

KoHTekcT PPUKLUMOHHOE COEANHEHNE C NPECCOBOMN NOCaAKON

Onucanne Crynvua Bynet cxoauTb C Bana, ecrim OTHOLUEHWE ANVHbI COEAUHEHNS

Ir k ero gnameTpy Dr BypeT meHee unu pasHo 1,5. MocneaHee npume-
HWMO K MPecCcoBbIM COEAVHEHWSAM, HA KOTOpble AEWCTBYIOT NepemeH-
HbI€ UNW KPYroBble KpYTALLME narnbaiome MOMeHTbI

CsA3b C onepauyamm A04

CeA3b C NpaBvnamu —

CBAi3b C OrpaHnyYeHnaMm co8

CBS3b C NOrMYecknMmM obbekTamu (CyLHo- EO2, E11, E13

CcTAMU)

CBA3b C PUCYHKaMM 109

Mpowncxoxaexue —

OpraHunsaumsa AsTOp Max Mustermann
Hata 11.07.2014
Bepcus 03.12
CocrosiHue 3akoH4YeHHoe

PucyHok 4 — lNpumMep npepctasnexHuns npasuna, ucnonbsyemoro B cucteme ICARE no metogonorun MOKA

6.3.3 Peanusauus 3HaHu#

B kOHTeKCTe HacTosILero cTaHaapra peanusauusi (BHeAPEHUE) 3HaHUIM CBEAEHA K BbIMOSIHEHUIO 3aa4m
B popme KBE-npunoxeHus. ina storo TpedyoTcsi, C O4HON CTOPOHLI, NepeBoa POPMann3oBaHHbIX 3HAHUN
Ha HOCUTENb 3HAHMWIA, KOTOPbIE MOXHO 0OpabaTbiBaTh Ha KOMMNbloTEpE (Hanpumep, 6a3y LMGPOBLIX 3HAHMIA),
u C Apyrow, paspaboTka UNKu COCTaBMNEHNE NPUIOKEHUS.

Peanusauus 3HaHMII TeCHO cBA3aHa C npoueccom ux cbopa (cMm. 6.3.1), Tak Kak wWabnoHbl Ans
CAD-npoeKkTupoBaHus, pacyHeTHbie Tabnuubl nn Apyrue npasuna n HOPMbI YXKe CyLeCTBYIOT. B oTnu4vue ot
o6LUero npeacTaBneHus 3HaHum (CM. pasaen 3), KOTOPOE COOTBETCTBYET CUHTAKCUYECKOMY U CEMAHTUYECKO-
MY OMMCaHWUIO (DAKTUYECKMX acneKTOB, KOHCTPYKTOPCKUE 3HAHUSI B MpoLiecce X peanusauuu AOMKHbI Xpa-
HWTbCSl HA «KHOCUTENSIX 3HAHUIY .

6.3.3.1 MatepuanbHble HOCUTENW 3HAHUWA — OCHOBbI 3HAHWIA

Hocutenu 3HaHuit B KOMNaHUAX MOTYT ObITb OTHECEHDI K IBYM KaTeropusim: K HOCUTENAM NEPCOHaNbHbIX
AaHHbIX (HanpuMep, K AaHHbIM 00 aKCnepTe) MM K HOCUTENSIM HenepcoHarnbHbIX (MarepuanbHbiX) AaHHbIX
(Hanpumep, k AokymeHTamMm, 6aszam AaHHbIX U T. 4.). [pu 3TOM HOCUTENM MarepuanbHbIX 3HaHUW obecneyu-
BalOT BO3MOXHOCTb UX COXpaHeHus B uudposon dopme, Aenas 3T 3HaHUS AOCTYMNHbIMKU, HanpuMmep, Ana
KBE-npunoxeHun. COBOKYNHOCTb 3TUX 3HAHWIA, akTyanbHbIx Ans KBE-npunoxeHus, Take Ha3biBaloT «6ason
3HaHWii». B JaHHOM KOHTEKCTE NOTeHUManbHble HOCUTENW MarepuanbHbIX 3HaHUIN MOFyT 0603Ha4aTLCA Kak:

- CAD-reomeTtpus B Buae:

- WHTENNeKTyanbHbIX reOMETPUYECKUX XapaKkTePUCTUK (HanpuMep, pe3bb0BOro CoeANHEHNns, KO-

Topoe Byaer aBToMaTUYECKN adanTUPOBaTLCA K YCIOBUSAM HArpy>KeHusl),

- (hOPMYNbHBIX FEOMETPUHECKUX NapaMeTPoB (HanpuMmep, onpeaeneHne pasmepos CoeauHEeHUs

Bana co crynuuen),

- OCHOBaHHbIX Ha NpaBUNax COEANHUTENbHLIX 3BEHLEB, PACCTOSIHME MEXAY KOTOPbIMU (HAanpumep,

MUHUMarnbHOE pacCTosiHWE MeXay HanpaensAlwmmu Tpyokamm) onpeaeneHo BbiIOpaHHbIM anropuTMOMm,

- COCTOSIHMSI KOHCTPYKLMKM B noacBGopkax (Hanpumep, Npu pasnuyHbiX BapmaHTax coopku),

- TrOTOBbIX LIABNOHOB C KOHTPONEM NapameTpoB (HaNnpUMep, napameTpoB COOpKU),

- BHyTpeHHux CAD-Tabnuu (Hanpumep, pac4eTHbIX Tabnuu, Tabnuy BapMaHTOB UCNOSNHEHUS),

- aTaKKke KNHeMaTMYeckux casideil (Hanpumep, NOCsIeA0BaTENbHOCTU NEPEMELLIEHNIA C MOMOLLBIO

Kyna4koBOro AuckKa).
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Takum o6pasom, CAD-reomeTpus ABNSETCA OAHUM U3 Haubonee 3hheKTUBHbLIX HOCUTeNel KOHCTPYK-
TOPCKMX 3HAHWIA:

- HOMEHKNaTypHble MepeyHn geTtaneil u ynpaBrieHWe AeTansiMu [Kak NpaBuio, C MOMOLLbIO CUCTEMbI
ynpaBneHus gaHHbiMu 06 usgenum (PDM-cucTembl)]. MNepeyHn geTtaneid, B YaCTHOCTU MEepeyHn BapuaHToB
MCMOJIHEHUS,, COCTaB/IEHHbIE COrNacHO BbIGPAHHOMY MpaBuily, YacTO CAYXaT HOCUTENAMW 3HaHW AN Ba-
pYaHTOB UCMOJIHEHMSI KOHCTPYKUMM U aeTaneit. MNpy 3TOM NPaBWIO OTHOCUTCA K O6bEKTHOMY COOTHOLLEHWIO
MexXay feTanbl U COOTBETCTBYIOLLE cOGopkoil (y3nom) 6onee BbICOKOTO ypoBHSl. Kpome Toro, Tabnuuamu
BapnaHTOB WUCMOJIHEHUS MOXHO YNpas/iATb C NOMOLLbI0 XapakTepUCTUK M34enus, YTo Aenaet 3tm Tabnuubl
BECbMa LEHHbIM HOCUTENIEM 3HAHMWA;

- cneyvanuMsvpoBaHHble 6asbl 3HaHWl B hopMe Habopa npasBu/ U OrpaHUYeHNid;

- 6as3oBble TexHOMOrMKN (CneunanM3npoBaHHble MPOrpaMMHble CUCTEMbI), KOTOPblE YacTO WUCMOMb3YT
ana peanusaunv KBE-npunoxeHuii. 3TW TEXHOMOMMW cofepxart, NMOMUMO MPOYEro, KOMMOHEHTbI peLleHns
npo6sieMbl, KOTOpble MO3BONAIT OLEHVWBATb MpasBuna AN onpefeneHHoro ciyyvas (npobnembl) U genatb
COOTBETCTBYIOLIME BbIBOAbI. 3TV MpasBuia UM OrpaHUyYeHUs COXpaHalTcs B 6a3e 3HaHWI ¢ onpeaeneHHol
CTPYKTYPOW N CUHTAKCUCOM;

- nporpammHoe obecneuyeHve B BuAe COOTBETCTBYHOLMX MakpoCOB AN anroputMoB pacuyeta. [aH-
Hyl0 (bopMy HOCUTENs 3HaHWi [OCTATOYHO LUMPOKO MPUMEHAIOT B MeToAax asToMatu3auvn 3ajad npu
CAD-npoekTpoBaHMn. 3HaHUs Npu 3TOM COAEPXaTcs B NMPOrpaMMHOM KOAe W, COOTBETCTBEHHO, OCTaloTcs
[OCTYMHBbIMW TONBKO ANA NporpaMmMucTa.

6.3.3.2 TMpuHUmMnbl peanu3auun KBE-NpUnoxeHus n nHTerpauns B pabouyio cpefy paspaboTumka

CospemeHHble 3D CAD-cucTeMbl SBASIOTCA O4HUMW M3 Hambonee npeanoyTUTeSIbHbIX KOMMNbIOTEp-
HbIX NPOrpaMMHbIX CPeACTB 415 pa3paboTumkos, NoaTomy KBE-NpunoxeHne fOMKHO 6blTb TECHO CBA3AHO C
CAD-cucTemoli UM MHTErpupoBaHo B Hee. TMpuHUMN (DYHKLMOHMPOBAHMSA MPY 3TOM MOXHO paccmaTtpusaTtb
KaK TMn guctaHuMoHHOro ynpasneHus CAD-cuctemoit, B KOTopoii KBE-NpuioXxeHne MOXHO aKTUBMPOBATb,
Hanpumep nyTeM OTO6PaXeHUA/CKPbITUA TakMX 3N1EMEHTOB, Kak CTaHAapTHble AeTan UM Kak pexum napa-
MEeTPUYECKOro NPOEKTUPOBAHUSA, C PYHKLMUAMU U OFPaHUYEHNSIMU 418 HOBbIX AeTanei (CM. pUCYHOK 5).

PucyHok 5 — TMpuHumn dyHKLMoHnpoBaHusa KBE-npunoxeHus

B npvHumne, MOXHO yka3aTb ABa noaxoda K peanusauun u nHTerpaumm KBE-npunoxeHus B pabouyto
cpefy NPOEKTUPOBLYMKA, a UMEHHO:

- KOMMMEKCHbIA (MHTerpupoBaHHbIii) noaxod (cMm. pucyHok 6a). Mpu atom KBE-npunoxeHne nosnHo-
CTblo MHTerpupytoT B CAD-cuctemy, 4to ynpowiaet ee B3ammogeiicteue ¢ CAD-mogenbto. COOTBETCTBYHO-
lwme 3HaHna (6a3y 3HaHwWil) nogaepxmBaloT HenocpeacTBeHHO B CAD-cucteme. LLUMPOKO pacnpocTpaHeHHbIM
npeacrtasuTenem nogobHoro noaxoga senstTcs KBE-mogynu pasnuuyHbix noctasBwukoB CAD-cucTeMm, Ko-
TOpble HEMOCPEACTBEHHO BK/OYAKT B reomeTpuyeckme mogenu. Monb3oBaTenbCkuii nHTepdeinc uHterpum-
pyloT B Ananorosylo cuctemy ynpasneHus CAD-cuctembl. [pyroii BapuaHT peanusauun KBE-npunoxeHus
B CAD-cucteme CBfizaH C TPagUULMOHHBLIMKW MeTodamu, MCMONb3YILWMMN CKPUMNTbI/MaKpOoChl, LWabnoHbl 1am
nporpaMmbl, KOoTopble pa3paboTaHbl C NOMOLLbI NporpaMmHOro uHtepdeiica CAD-cuctembl (MHTepdielica
npuknagHelx nporpamm — API);
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- KOMGWHMPOBaHHbI (CBSI3aHHBbI) Noaxos (CM. pUCYHOK 66). KBE-npuioxeHve sBAseTcsl aBTOHOMHO
cucTemold, ceAzaHHoi ¢ CAD-cucTeMol, NpuBeAeHNE B AeNCTBME KOTOPOI MM 06MEH faHHbIMU KOTOPOi A0N-
XEH OCYLLLECTBNATLCS € MoMoLblo APl-uHTepdelica. CywecTBEHHOE OT/IMUME AAHHOO NOAX0AAa OT KOMM/EKC-
HOro (MHTErpupoOBaHHOIO) MOAX0AA 3aK/IHUYAETCH B HAMUUM OTAENBHOTO XPaHUIMLWA AAHHbIX (COBCTBEHHOM
6a3bl 3HaHMI) 1 aBTOHOMHOIO MOJIb30BATE/IbCKOTO ynpaBneHusi/uHTepgeiica.

CAD-cnctema KBE-npunoxeHue

[eomeTpuyeckune E o
XapakTepucTukn 333 3HaHWA

a)

6)

PucyHok 6 — KoMnekcHbIi [MHTerpupoBaHHbIii] (a) 1 KOMOUHMPOBAHHbINA (6) noaxoab!

Mcnonb3oBaHWe man BbIGOP TOTO WM MHOTO M3 yKasaHHbIX Bbllle MOAXOAO0B B 3HAUMTENbHOW CTeneHu
3aBMCUT OT xapakTepa pellaeMoii 3a4aun, a Takke OT HasIMuMs TO UKW UHOW CUCTEMHOW cpefbl. Knioueyto
ponb npu aToM MoxeT urpate CAD-cucTema, KoTopas B 1l060M cryvae fo/xHa obecneyvBaTb NPUMEHeHWe
COOTBETCTBYHOLWMNX NHTepdelicoB. Ecnn pelueHne nocTaBieHHON 3a4aun 3aHMMaeT C/IMLLKOM MHOTO BPeMEHU
N TpebyeT 3HaUNTE bHbIX YCUWIA NPU NPOEKTUPOBaHUN K13-3a 60/bLIOT0 Yncna BbinoaHsaeMbix CAD-cuctemoit
onepauuii, TO Yallie BCEro MCMosib3yloT KOMMIEKCHbIE (MHTerpupoBaHHble) nogxodsl. C Apyroit CTOPOHbI, ecnn
Habopbl Npasu 06BLEMHbI U C/IOXKHBI, TO 6/1arofaps MOLHOMY KOMMOHEHTY pelleHVs npobnem MCnonb3yoT

BHelHne KBE-npunoxeHus. MNpegnaraembie peLueHust AN51 KOHKPETHbIX TEXHUYECKMX peann3aunii onmcaHsbl
B pasgene 7.

6.4 TectupoBaHue u Banupauna KBE-npoekta

CnepyeT OTMETUTb, YTO B NPOLECCE TECTMPOBAHUSA BbISBMISIIOTCSA TO/IbKO OLUMGKM, OfHAKO OTCYTCTBUE
OLWNBOK HEe MOXET 3aMEHSTb MPOLLeCC TECTUPOBAHUA. TeM He MeHee npoueaypa TeCTUPOBaHUS UMeeT 60Jb-
LIoe 3HAUEHME, TaK KaK OHA SIBMSIETCS CYLeCTBEHHO YacTblo BCETO MPOEKTa, a Takke Mo3BOJSeT AOMNOHATh
UM NPOBEPSITb COOTBETCTBUE TPeGoBaHMSIM. ECNM He MPUHUMATb B pacyeT OWwu6KWU, TO MPOeKT, pas3paboTaH-
Hblli ¢ MoMoLblo KBE-NPUNOXEHWs!, MOXET MoTepneTb Heydady U TeM cambiM HaHecTU BMOCneACTBUMN ce-
pbe3Hble y6bITKM. Ecnv KBE-NpUnoxeHue UCNonb3oBaTth A1 paspaboTku OTAefbHbIX U3AeNuii, To ero oTkas
MOXET MPUBECTM K NPUOCTAHOBKE BbINOIHEHUS OTAEMbHBIX Onepauuii.

Mpn NepBoM MOSIB/IEHWN OLLUGOK crefyeT NPUHUMAaTh BO BHUMaHWe Heob6XOoAMMOCTb paspaboTKu Mpo-
rpaMmHoro o6ecneyeHus 4ns UX UCrpaBeHus.
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6.4.1 3arpartbl Ha TeCTMpOBaHue

3arparbl Ha TECTUPOBaHNE NPOrpaMMm MOryT COCTaBnATL He bonee 50 % oT 06LMX 3aTpaT Ha NPOEKT. ATH
3arparbl COOTBETCTBEHHO MOTYT BIIMATb HA CPOKW BbINONHEHUS 3aaaHus U oblme 3arpartbl Ha KBE-npoexkT.
3Tan TeCTUpPOBaHusA, Kak U Apyrue aranbl, HE0OXOAMMO NNaHUPOBaTh C TakoW NoAPOBHOCTLIO, KoTopas byaer
COOTBETCTBOBATL 06nacTn npumeHenus KBE-npoekTa.

3arpatbl Ha TeCTUPOBaHWE AOSMKHBI HANPSIMYIO COOTBETCTBOBATb BO3MOXXHOMY PUCKY, MO3TOMY Cylle-
CTBYET MHEHUeE, 4YTO U3-3a 3aaepxkn sHeapeHus KBE-npoekTa crnuwikoM TLaTenbHbIM NOAX0A K YCTPAHEHUIO
OLUMBOK MOXET CHIXKATb BbIFOAY OT NPUMEHEHWS NPOrPaMMHOr0 obecneyeHus.

B cnyyae MUHUManeHLIX PUCKOB, KOTOPLIE MOFYT BO3HMKATb AOCTATOMHO PEAKO M MOTYT JOCTOBEPHO
BbIABNATLCA, Hanpumep nytem BusyanbHon nposepku CAD-mogenu (unu B npouecce cOOpPKM), pacxoabl HA
TECTMPOBAHME MOTYT ObITb MUHUMWU3UPOBAHLI. TEM HE MEHEE eCU NOCTOSIHHbIE OTKAa3bl NPoAYKUUM (KOTOpble
He MOryT ObITb NPOTECTMPOBAHbLI METOAOM pa3spyLUeHUs) Heu3bexxHbl, To NoTpebyeTcsl NpoBeAeHUe TLaTenb-
HOTO W PaCLUMPEHHOrO TECTUPOBAHUA. AHANOIMYHO 3aTparaMm Ha KOMMUIISILMIO pacxofbl HA TECTUPOBaHWE
Tawke OyayT 3aBUCETb OT UCNONb3YEMOro NPOrpaMMHOro obecneyeHust Unu A3bika NporpaMmMmupoBaHus. Ecnu
3TO MO3BOMAET ONUCLIBaTL NPOBNEMy C 3aKpbITUEM MPUNOXKEHUSI, TO 3HAHUSA MOTyT oTobpaxarbcs B Gonee
KOMMNaKTHOM popme 1, CnefoBaTensHO, C MEHbLUMMU YCUITMAMM, A TAKKE NMPOBEPATLCA HA NPEAMET MOMHOTbI
1 JOCTOBEPHOCTH.

6.4.2 OnpeneneHune rpaHUL TECTUPOBAHUA

Mocne 3aBepLueHnsn paspabotku KBE-npunoxeHus ero cneayer nepeaarb 3akasuuky. lNpuemoyHoe uc-
NbiITaHWE, NPOBOAUMOE 3aKa34MKOM, NPUBNMKEHHO MOXHO paccMaTpuBaTh Kak 3Tan TECTUPOBaHUSA, OHAKO
NpUeMOYHbIe UCTbITaHWA TPeByT MEHbLUMX pacxodoB, YeM B npolecce pa3paboTku u aanbHeiwen gqopa-
60TkM. Kpome TOro, kK NnOAroTOBMTENbHBIM paboTam He06XoAUMO NPUCTYNUTL B HAYarne BbINONIHEHUS NPOEKTa,
NO3TOMY YETKOe pa3rpaHMyYeHue 3TOro atana HeBO3MOXKHO. PaspaboTka u TeCTUpoBaHUe MOTyT ObITb NPaKTK-
YECKU NOMHOCTLIO MHTErPUPOBAHLI B MPOLECC pa3paboTky HEGOMbLUMX NPUIOXEHW.

6.4.3 MoaroroBKa K TECTUPOBAHUIO ANA KOMNUIALUK TpeGoBaHUM

B Havyane npoekTa nepeveHb TpeboBaHUi BCeraa ABNSAETCA HEMOSHbIM, HO OH MOXKET ObiTb OCHOBO ANA
nNpoBEeAEHUs TecTupoBaHus. Ecnn npuemovHoe ncneitaHne He GbINO NPeayCMOTPEHO 3apaHee (Mnu npeay-
CMOTPEHO CMMULLKOM NO3AHO) Ana 6onee nonHoro npoekra (No3gHen cTagum NpPoekTa), TO MOXKET BO3HUKHYTb
PUCK TOrO, YTO HOBblE TpeGoBaHMs (KOTOPbIE MPU CYLLECTBYIOLUEM COCTOSHUM pa3paboTku He Obinu npeay-
CMOTPEHBI) ByAyT YCTAHOBMEHbI B NPOLIECCE CaMOro TECTUPOBaHMA. CneaoBaTenbHO, COOTBETCTBYIOLLME NMPU-
Mepbl/CLEHapun TECTUPOBAHUA CrEAYET ONpeaensiTb B CAMOM Havarne BbiNOSIHEHUS MPOEKTa [B COTPyAHM-
yecTBe ¢ Oonee MO3AHMMU MONb3OBATENAMM BCEX NOAAEPKMBAEMbIX 3aA4ay (BapuaHTOB MCMONb30BaHUS)].
CTOpOHHMKK pa3paboTKu, OCHOBAHHOI HA TECTUPOBAHWK, PEKOMEHAYIOT ONPeaensTb MOMHYy npoueaypy Te-
CTUPOBAHUA Nepea HayanoM nposeaeHnsi paboT 1 BbINONHATbL TECTUPOBAHUE NapannenbHO C BbIMONHEHNEM
pa6oT no nporpammupoBanuio. Ecnv TectoBble (KOHTPONbHbLIE) NPUMEPbLl HEBO3MOXHO ONPEAENnUTb OAHO-
BPEMEHHO AN Bcex TpeboBaHuii, TO He06X0AMMO NPUHMMATL B PaCYET NOLLAroByIO NPOLIEAYPY, C MOMOLLbIO
KOTOPOW creayeT NPoBOAUTL NMPUEMOYHBIE UCNILITAHUA HA KaXA0M Jrane pa3paboTku ¢ NPOAOCIPKUTENBHOCTbIO
NPUMEPHO B 2 Hea.

6.4.4 MoaynbHoe TecTupOoBaHue (LOHUT-TeCTUpoBaHue)

[axke HeGonbLioe KBE-npunoxxexue scerga coaepxumt noanporpaMmbl, COCTOSILLIME U3 HECKONbKUX KOM-
noHeHToB (Hanpumep, CAD-cucrtemy, ctanaaptHyio 6ubnuoteky aetanei, 6a3y gaHHbIX, NporpamMmmy), KOTo-
pble NepBoHaYanbHO HEOoOX0AUMO TECTUPOBATL NO OTAESbHOCTU. OTO MOXET OTHOCUTLCS, B YAaCTHOCTH, K
KOMIMOHEHTaM, CHOPMUPOBAHHBLIM PA3NUYHBLIMKU CNELMannCTamu.

6.4.4.1 Tectuposanue CAD-moaenen

Mpouecc TectupoBanna CAD-moaenewn, Co3aaHHbIX ¢ nomouwpbio KBE-NpUnoXxeHus, He OTnnM4yaeTca ot
KBE-npunoxeHna ana napameTpu4ecknx «aBTOHOMHbIX» CAD-moaenen.

6.4.4.2 TectupoBaHue 6asbl 3HaAHWUN

[Ana nposepku permctpauum 3HaHui B NoNHOM o6beMe, a Takke UX JOCTOBEPHON nepeaaym Heobxoau-
MO UCNONb30BaTb METOAbI KUHCMEKTUPOBAHUE MPOrpaMMHOro oBecneyeHusi» U «CKBO3HOW KOHTPOMb», T. €.
METOAbI, NPU NPUMEHEHUMN KOTOPbIX NPOrpaMmMHoe obecneveHne He TECTUPYIOT, a8 OLIEHMBAIOT HA OCHOBE [10-
KyMeHTauuu (yCTaHOBMEHHbIE TPeOOBaHMA U NIUCTUHIM NPOrPAaMMHOTO KOAA).

6.4.4.3 Pesynbrathl TECTUPOBAHUS, NpeACTaBnsieMble B ABHOM BUAE

[aHHble, KoTopble NpeacTaBneHbl B ABHOM Buze (B hopmarte 6a3 AaHHbIX, INEKTPOHHbIX Tabnuy Excel®,
CBOMCTBAX, NApameTpax u T. N.), UK AaHHbIe, 3BNeKaeMble U3 CUCTEMbI B aHANOMMYHOW hopme, MOXHO npo-
BEPATb Ha NOMHOTY (HaNpumep, Yucna CTpok), Ha CBA3HOCTL (HanpuMep, Ha MOHOTOHHOCTDb), HA KOPPEKTHOCTb
(Hanpumep, Ha TPAHCNOHMPOBaHUE PaspALO0B) U HA OTCEXUBAEMOCTb (HAaNnpuMep, UCTOUHMKA 3HaHUK). [o-
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MUMO 6e30MB0OYHON Nepeaaumn yxe UMEIOLLMXCA AaHHbIX Heo6xoauMo Takke obpalwjate BHUMaHue Ha 6e3-
OLWIMBOYHOCTb MMEIOLLMXCA AAHHBIX, 0C06eHHO ecnu KBE-NpunoxeHne sameHseT py4Hoi NpoLecc, B KOTOPOM
npoBepka 4OCTOBEPHOCTHU AaHHbIX NPOBOAUNACH B NpoLiecce nx oopaboTku.

6.4.4.4 Pesynbratbl TECTUPOBAHUA, NPEACTaBNAEMbIE B HESIBHOM BUAE

B cnyyae nonyyeHusi AaHHbIX B HEABHOM BUAE HEOOXOAMMO rapaHTUpOBAaTb, YTO COCTaBMEHHbIE Te-
CTOBbI€ NPUMEPbI CNOCOOHDbI YUMTLIBATL NPeAenbHbIE cnyyan (Hanpumep, HanbonblMe U HaMMEHbLUME pas-
Mepbl), a TaKke 0cobble Criyyau NPUMEHEHUSI/MCKIIOYEHNS (Hanpumep, NPONyLLEHHbIE reOMEeTpUYeckue pas-
Mepbl 3NEeMEHTOB, AeTanen, noacbopok) STUX JaHHbIX.

6.4.4.5 TectuposaHue koaa

Mpu TecTMpoBaHWUM KOAA B MOAYIbHbIX TECTAX HEOOXOAMMO MCNOMb30BaThb METOAbI «6enoro Awwmkay, B
KOTOPbIX U3BECTHA BHYTPEHHSAA CTPYKTYpa NPOBEPAEMOr0 KOMMOHEHTa, YTO NO3BONSAET rapaHTMpoBaTb, YTO
ANA KaXa0n CTPOKU Koaa NpelyCMOTPEH TECT.

6.4.4.6 TecTupoBaHue NONbL30BaTENbLCKOrO UHTEpdenca

KOHTpOnbHbIE NPUMEPBI TalOke JOIDKHbI YYUTbIBATh MPOBEPKY NPaBUIILHOCTU AAHHBLIX, YTO MOXET No-
TpeboBaTbLCA B TEX CIyyasix, KOraa BBOAUMbBIE JaHHbIE ONPEAEneHbl AN APYroro KOMNOHEHTA (MU U3MEHEHDI
ApyruMu KOMnoHeHTamum). Npu 3TOM NpU BBOAE JAHHLIX NMONL30BATENEM CneayeT NnpeaoTBpaLLaTh NporpaMmm-
Hble cOou.

6.4.5 KomnnekcHoe TecTupoBaHue

B3saumopeicreue moaynen, nosponsiowlee ux odbeauHsATb ana nonydeHua KBE-npunoxenus, npo-
BEPSIIOT B NPOLIECCE KOMMIIEKCHOrO TECTMPOBaHus. [pu 3TOM cneayeT y4uTbiBaTb, YTO NPOAYKTMBHAA cpeaa
(CAD-cucrema) MOXET OTNMYaThCa OT cpefbl pa3paboTku (M0 CBOEn BepCUn Unu napameTpam KoHdurypauum).

KomnnekcHoe TecTupoBaHue, Kak NPaBuUIio, BLIMOMHSAIOT NPYU OTCYTCTBUU MHAOPMaLMKU UNK pe3ynbTaToB
aHanu3a BHYTPEHHEW CTPYKTYpPbl KOMMNOHEHTOB, IPYTMMU CITIOBaMU — MPU UCNOMb30BAHUU METOAOB «4ep-
HOro Awwmkay. Mo 370N NPUUMHE CueHapuM TECTUPOBAaHUSA cneayet Bbibupatb nMbo Mcxoasa M3 KOHKPETHLIX
TpeboBaHuii, MMGo n3 oxuaaemMoro cTunsa pabotel nonb3oBarens. bnarogapa peanu3auuu OTAeNbHbLIX KOM-
NOHEHTOB (Hanpumep, C UCNoNb3oBaHneM SQL, C++, MS-Excel®, VBA, CAD, CAD-MakpocoB) BaxHO 06e-
cnevynBaTb BO3MOXHOCTb BbIMONIHEHWUS KOMMNIIEKCHOTO TECTUPOBAHUA KaKk MUHUMYM OAHUM U3 y4aCTBYIOLMX B
KBE-npoekTe nporpammmncToB UMW NPOEKTUPOBLUMKOB.

6.4.6 MMpuemMoyHbIe UCNbITAHUA

HeobxoaumMo OTMETWUTL, UTO B MPOLIECCE MPUEMOYHbIX UCMbITAHUA HEOOXOAMMO KOPpPEeKTUpOBaTh He
TONbKO 3D-06bEMHYI0 MOZESb, HO U YEPTEXHU, AAHHbIE B NEPEYHE NEMEHTOB, a Takke JAOMNONHUTENbHbIE MO-
Kasarenu npou3BOACTBEHHOIO Npouecca, Nosy4YeHHble No pedynsrataM UCTbITaHUIA.

6.4.7 MunoTHOe TeCTMPOBaHUe

[Ans NpoeKkToB € COKpaLLEHHbIM 06beMOM TECTUPOBAHMA AOMOMHUTENbHbIE OLIMOKM Takke MOTyT ObITh
06GHapyXeHbl Ha 3Tane NUMOTHOrO TECTUPOBaHMSA. [nsi yCTpaHeHUs STUX OWNMBOK HeobX0aMMO NPUHUMATL A0-
NOSIHUTENbHLIE MEPLI, CBA3AHHbLIE, HANPUMED, C NePCOHanom, BIXKeTOM U T. N.

6.4.8 PerpeccUOHHOE TeCcTUpOBaHue

KBE-npunoxxeHust He06X0AMMO YTOUYHATL HA COOTBETCTBUE peanbHOMY U3AENMI0 U COOTBETCTBEHHO MO-
BTOPHO TecTuposaTb. Kpome Toro, yHkumm KBE-npunoxkeHms MoryT MEHATbLCA nNpu M3mMeHeHun 6a3oBOro
nporpaMmHoOro obecnedenns komnoHenta (CAD-cuctembl, Excel®, 6a3bl 4aHHbIX, OnepaLmMoHHOI CUCTEMBI).
Ecnv BepOATHOCTb U NOCNEACTBUSA HENPABUINBHOIO PYHKLMOHMPOBaHUS KBE-NpUNnoXxeHusi CyLLIECTBEHHbI, TO
TEeCTUPOBaHWeE, NPeAHa3HAYEHHOE AN ONpeAeneHust (PYHKLMOHATbHbLIX BOSMOXHOCTEN AAHHOTO KOMMOHEHTA,
AOIMKHO BbITe NPOBEAEHO MOBTOPHO. IO 3TO MpUUMHE BCE PerpeccHOHHbIe TECThl CriegyeT COOTBETCTBYHO-
Lwum o6pas3om ngeHTUULMpPOBaTh, knaccupuumpoBatb U NP HEOBXO0AUMOCTU aBTOMATU3NPOBATD.

6.4.9 MpuBnekaeMbii NepPCcoOHas U ero ponu

[NepBoHa4anLHOE TeCTMpoBaHue Moaynen unu 6NoKOB BbIMOMHAET MX paspabotyuk. Mpu atom K dop-
MUPOBaHMIO 6a3bl 3HAHMI U KOAOB HEOOXO0AMMO MpPUBREKATb MHXKEHEPAa NO 3HaHWAM, ucnonb3oBatb CAD-
MOAENnM Nonb30BaTens, a Takke AaHHble U NONb30BaTENbCKUIA MHTEPMENC UHXKEHEpA MO 3HAHUAM W/unun
nonbL30BaTens.

Mpu KOMMNNEKCHOM TECTUPOBAHMUM, KOTOPOE, MOMUMO MPOYEr0, NO3BONSAET NPOBEPSITb NPABUIIBHOCTL pe-
anu3auuy 3KCNepTHbIX 3HAHUW, CreaYEeT UCMONb30BaTh COBOKYMHOCTb TECTOBLIX AAHHBIX (KOHTPOIbHbIX NPU-
MEpOB), 3aaBaeMyto KCNepTOM. HECMOTPS Ha TO YTO pearnkHbIE TECTLI MOXKET BhINOMNHATbL N0O0N COTPYAHMK
KOMMNaHuu, AN yCTPaHEeHUA HeaocTaTkoB (0Tnaaku) TpebyeTcs B3aMMOAENCTBUE MEXOY 9KCNEPTOM, UHXKe-
HEepOM MO 3HAHUAM W, BO3MOXHO, nosib3oBateneM. Mpu aToM NpeaBapuTENbHO CnefyeT NPOBEPUTL NPaBUslb-
HOCTb 3anuCK 3HaHWIA, NOCNE Yero peaakTop Npu HeoBXO0AMMOCTU AOMMKEH BbINOMHUTL UX KOPPEKTUPOBKY B
COOTBETCTBYIOLLEM MOAYIE.
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MpuemMoyHble UCNbITAHWS AOIDKEH NPOBOAUTL MONbL30BATENb UM CUCTEMHbINA KOHCYNLTaHT. Monb3oBa-
Tenb Takke AOSMKEH BLINOSIHATL MUMOTHOE TeCTUpoBaHue. Mpouecc aBTOMaTM3MPOBAHHOTO PErPECCUOHHONO
TECTUPOBaHUS, B CBOIO OYepelb, MOXKET MHULIMANU3NPOBATHL NONb30BATESNb UMW CUCTEMHDIIA KOHCYNLTAHT.

B cny4ae BbINONHEHUS KPYMHBIX NPOEKTOB K HUM TaKXKe MOTYT GbiTb NPUBIIEYEHbI COTPYAHUKM, KOTOPbIE
OyayT BLINOMHATL POfb TECTUPOBLLMKA.

6.5 Akcnnyatauua KBE-npunoxeHusa

[na sTanos BHeApeHuA n akcnnyarauun KBE-npunoxenus cnoxunacsk Haunyudiuas NpakTuka, KoTopylio
HeoBX0aMMO U3Y4UTb.

6.5.1 AcnekTbl, CBA3aHHbIE C NePCOHaNoM npu BHegpeHnn KBE-npunoxeHuit

MoMUMO OnUCaHHbLIX Bbille aCMEKTOB TEXHWUYECKOW peanu3auum 0COBEHHO BaXXKHO obecneuntb BOC-
npusTue n npuemneMocts KBE-npunoxxeHna Ana KOHKPETHONO NOMb30BaTeNs NyTeM ero Haanexauero 3a-
KpenneHust 3a COTpyAHUKaMn opraHusauuu. na 3TOro KpalHe BaXXHO ONPEeAEnUTb YETKUI MEXAHWU3M pery-
nMpoBaHuA poneit u oBA3aHHOCTEN COTPYAHMKOB, a TaKkxke LenecoobpasHo chopMuMpoBaTh PYKOBOASALLUNA
KOMWTET, OTBETCTBEHHbIN 3a BHeapeHne KBE-npunoxeHus, B KOTOPbIN Takke AOMKHbI BXOAUTb NOTEHUMUANb-
Hble IT-npeacraBuTenu ¢ ponsamu, onucaHHbiMu B 6.1. OCHOBHOM 3aaadqeit 3TOro KOMMTETA AOIMKHO CTaTb
cogencTene ogobpeHunto (MPUHATUIO KOMNNekTMBoM) paspabarbiBaemoro KBE-npunoxeHusi. B cBsisn ¢ 3Tum
ans o6ecnevyeHns UHPOPMAaLMOHHON OTKPLITOCTW BaXXHO NOSICHATL NPEANOCHINKU €ro BHEAPEHUS, OTBEYas Ha
crnegyoLime BaXkHbie BOMPOChI:

- Ans yero Heobxoaumo KBE-npunoxexHue?

- KTO AIBNAETCA MHULMATOPOM ero pa3paboTku?

- KTO ONpeAensin ucxoaHble AaHHble (TexHu4Yeckue TpeboBaHus) k gaHHoMy KBE-npunoxxeHuto?

Mpu aTom AokasaHa aPPEeKTUBHOCTL AONFOCPOHHOIO WMHMOPMUPOBAHUS COTPYAHWUKOB KOMMAHUKU O
npeacrosiliem BHeapeHun KBE-npunoxxeHus ¢ NOMOLLbIO, Hanpumep, MHGPOPMALMOHHBIX BlonNneTeHen unu
BHYTpUKoprnopaTtueHomn cetu (Intranet). Ana nHdopMaLmMoOHHOIo NocpeaHUIECTBa pekOMEeHAYETCS BOBNEKaTb
PYKOBOACTBO KOMMAaHUKU UMW PYKOBOAMTENEN HanNpaBneHus B akTUBHOE B3aUMOAENCTBUE, a TaKkke yCTaHaBnu-
BaTb CNOCOGCTBYIOLLME haKTOPbl, HANPUMEP C NOMOLLBIO EMOHCTPALMOHHLIX TEKCTOB B npouecce y4ebHom
NoAroTOBKM, PaCChINKU PYKOBOACTBOM NOAPAa3AeneHnsa NpurnawlieHui u ap.

YenewHoe sHegpeHue KBE-npunoxeHus Take Tpebyer nposeaeHus npodeCccuoHarnbHbIX TPEHUHIOB U
npefoCTaBneHUsi KAYECTBEHHO COCTAaBNEHHOW yueOHOM AokymeHTauuu. B npouecce obyyeHusi cneagyet pac-
CMaTpuBaThb BOMPOCHI, CBSA3aHHbIE KaK ¢ 00paboTKOM 3HAHUI (ANA UHXEHEPA NO 3HAHMSM), TaK U C TEXHUYE-
CKMMK BOMpPOCaMu (AnA 9KCnepra), noaToMy obyyeHue AOMKHbI NPOBOAUTL UHXKEHEP U JKCTMEPT B TEYEHUE
NPOAOIMKUTENBHOTO BPEMEHU AN yYeTa OCHOBHbLIX BOMPOCOB NpU NnaHnpoBaHuu. B aanbHenwem (Henocpea-
CTBEHHO MOCINE OKOHYaHUA 0ByyeHusi) HeoOXO0AMMO NPUHUMATL BO BHUMAaHWE 3anpoCbl HA NPenOCTaBrEHUE
uHdopmauumu. Mpu nnaHpoBaHumn AormkHa ObITh 06ecneveHa A0CTYNHOCTb MHXEHepa N0 3HaAHUAM U IKcnepTa.
Mpu HEOOXOAMMOCTU ANSl 3TOr0 MOXHO 33AEWCTBOBATb COTPYAHUKOB KOMMNAHMWU, YYaCTBYIOLUMX B MUIOTHOM
TeCTMPOBaHUM (AN onpeaeneHns rpaHuL oOnbITa) UnNu AENCTBYIOLMX B KayecTee yeunurenen a(peKTMBHOCTHU.
Kpome TOro, B crnyyae BO3HMKHOBEHUSI BOMPOCOB UMK COOEB (DYHKLMOHUPOBAHUA HeoOXoaMMo obecneunTtb
KOHTPOSb U NPEeA0CTaBUTb KOHTAKTbl COTPYAHMKOB BHYTPU KOMNaHUK (ANA NOAAEPXKN NEPBOrO YPOBHS).

6.5.2 AgMMHUCTpUpPOBaHUe, NoaaepxaHue n OGHOBNEeHUe 3HaAHUN

B npouecce akcnnyaTtaumm cucremMbl HE06X0AMMO NOCTOAHHO o6ecneynBaTh akTyanbHOCTb AaHHbIX, Ha
KOTOpbIX OHA OCHOBaHa (HanpuMep, Ha CTaHAApTHbIE AeTanu u usgenus). Ha MHOrMX NPOMbILLNEHHbIX Npea-
npusitTusix KBE-pe3ynesrarhl (HOBblE NPOEKTUPYEeMbIe AeTanu, KoHUrypauum cOopok u T. 4.) CneayeT KOHTPO-
nupoBaTthb B COOTBETCTBYIOLLMX cuctemax (Hanpumep, B PDM-cucremax). Pesynbsrarthl cnegyer nepuoamyecku
nepecMarpuBaTthb Npu nocneayoumx odpaieHusx k 6ase sHaHui, Ana 4ero TpebyeTcs yCTaHOBUTL COOTBET-
CTBYIOLLME NMpaBuUna u pacnpeaenuts 0053aHHOCTH.

Kpome Toro, B cogepxatuuecs B KBE-npunoxeHun o6bekTbl (Hanpumep, CTPYKTYPbl, KOMNOHEHTbI, aTpu-
OyTbl, MpaBuna, reOMeTPUYECKUE INEMEHTbI) AOMMKHbI PETYNSIPHO BHOCUTb M3MEHEHUS C LeNblo YCTPaAHEeHUs!
oLmb0oK, onTumusauun/cosepLueHcTBoBaHMA KBE-NpunoxeHust unm ero pacluMpeHus B COOTBETCTBUM C HOBbI-
Mu TpeboBaHuaMU Nonb3oBarens. TakuMm 06pa3om, 60nbLLIOE BHUMAHME CneayeT yaenaThb ynpaBneHuio usme-
HEHUSAMU, perynsipHbIM NPOBEPKaM Ha COOTBETCTBUE NOAKIIOYEHHbIM cuctemam (Hanpumep, PLM-cuctemam),
a TaKKe NPMMEHsIEMbIM CTAHAAPTaM U PYKOBOASLLUM JOKYMEHTaM.

Ona obBecneueHus BecnepeboliHoit paboTbl KBE-npunoxeHus cnegyet HEnpepbiBHO AOKYMEHTUPO-
BaTb BCE BHOCUMbIE€ U3MEHEHUA. [10NHYI0 U 0BHOBMNEHHYIO AOKYMEHTALMIO HEOOXO0AUMO UCNONb30BaTh TaKKe
Ang npoBepku Bo3geincTeua Ha KBE-npunoxeHne BHECEHHbIX B 331€MCTBOBAHHbLIE CUCTEMbI (Hanpumep, B
CAD-cucremMy) MaMeHeHuUN.
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6.6 OGecneyeHne 6e30NaCHOCTU U 3aWUTBLI 3HAHUM

B 6.3.3.1 B kayecTBe 6a30BOro HOCUTENA 3HAHMI O MaTepuanax onucaHa CAD-reomeTpus/Moaens, Ko-
TOpas ABMSAETCA OCHOBOMNOMAraoLLen kak Ana Nony4YyeHus 3HaHUI, Tak U AN ux peanusauuun. BapuaHTtel co-
XpaHeHus 3HaHuii B CAD-Moaenn AoCTaToMHO pa3HOOOpasHbl U OTKPLIBAIKOT LUMPOKWE BO3MOXHOCTU C TOYKU
3peHUs UHPOPMALIMOHHOW OTKPLITOCTM U MHOTOKPATHOIO UCMOMb30BaHUsA 3HaHUI. B TO ke BpeMS B KOMNaHUM
MOXET BO3HWKHYTb pearnbHas yrposa, 4to sMecte ¢ CAD-Mozenbio GyayT noTepsiHbl XpaHSALWKUECs B HEW 3Ha-
HWA. Hanpumep, NpeabICTOpUI0O MOAENUPOBAHUA U, CrIEAOBAaTENbLHO, METOAA NPOEKTUPOBAHUA BCETAA MOXHO
npocneanTb no agpey CAD-moaenu. CospemeHHble CAD-cucTeMbl Takke npeanaraiT nonb3osarensmM Bos-
MOXHOCTb HENOCPEeACTBEHHOro coxpaHenns B CAD-moaenu 3HaHui B BUA€E NPaBun unu orpaHudeHun. Opy-
rMM BapuaHToOM coxpaHeHus sHaHun B CAD-Mmoaenu siBnseTca ucnonb3osaHue PMI-anemMeHTOB (3NeMEHTOB
NPOU3BOACTBEHHON MHpOpMaLmmn 06 usgenun). XoTa STU 3NEeMEHTbl He coaepXaT reoMeTpudeckue AaHHbIe,
OHU TEM HEe MeHee OyayT cogepxarb NPpounbHbIE CBEAEHMS], Takue Kak:

- OOMycKkn Ha hOpMYy U PaCnONOXKeHuUe;

- 3D-aHHOoTauum (MapKkupoBky);

- MHOpPMAaLUsa O NOBEPXHOCTH;

- cneuyudukauuy Ha maTepuansl.

OBLuMii pUCK OT HECAHKLMOHMPOBAHHOTO NPUMOBPETEHNSI/M3BNEYEHUSI 3HAHWUI TPETLEN CTOPOHON UNK NO-
CTOPOHHWUMMU NMMLIAMU BO3PACTaET U3-3a TOro, 4TO 3HaHUA B CAD-Mogensix Bcerga HaxoaaTcsa B hopmanm3oBaH-
HOM (T. €. B JOCTYMHOM AN BOCNPUATUS U oundpOBaHHOM BUAE). C APYroi CTOPOHbI, BO3MOXHbIE 3N0ynoTpe-
OneHus 3HaHUAMM MOTYT ObITb NPEeAOTBPALLEHbI U3-3a Hanuuust B CAD-Mofensix YETKOM KOHTEKCTHOMN CCbINKU
Ha 3HaHWA. TEKCTOBbINA UM TaOMUYHBINA PaCHETHLIN AOKYMEHT He CnocobeH ONUCbIBaTh B3aMMOCBA3b MEXay
TpeboBaHUAMU U KOHCTPYKLMEN U3AENUa TaK )Xe HeNoCpPeACTBEHHO, Kak napaMeTpuyeckm-accoumaTuBHas U
OCHOBaHHas Ha 3HaHusx CAD-mopens. [ins nocneaosaTenbHOr0 NPMMEHEHUs1 METOAOB NPOEKTUPOBAHUS Ha
OocHoBe 0a3 3HaHWK, ONMCaHHbIX B HACTOALEM CTaHAapTe, HEOBX0AMMO BHEAPATb 3D(EKTUBHbLIE MEPbI NO
3awute 3HaHuin. NMoMuMo dhyHAAMEHTanNbHbIX Mep 3awmTbl IT-uHdpaACTPYKTYpbl (NPaB A0CTYNA, MEXCETEBbIX
3KPaHOB U T. MN.) MPUMEHSIOT eLle iBa BaXHbIX NpUHUMNA — KoHuenuuu IT-6esonacHocTu «YnpaeneHue umd-
posbiMu npasamu» (DRM-ynpasnenue) n «dunsrpauna aaHHbix» (DF-chunsrpauums).

6.6.1 YnpasneHue unppoBbIiMM NpaBaMu

DRM-ynpaBsneHue — 910 uucpoBoe wwMdpOBaHUE [OKYMEHTOB W yNpasfeHWe npaBamu AO0CTy-
na. basbl AaHHbIX CMOCOBHEI OOMEHMBATLCA AAHHBIMU TOMNLKO B 3aKOAMPOBAHHOM chopMmare, Nocne Yero
DRM-ynpasneHue GyaeT KOHTPONMpOBaTh, KTO, KAKMM 06pa3oM U B Kakue CPOKU MOXET NONb30BaTbCA AOKY-
meHTamu. Takum o6pa3om, Hanpumep, CAD-Mogenb MOXET ObITb JOCTYNHA KOHKPETHOMY NOMy4aTenio ¢ ue-
MNbl0 CO34aHUA YepTexel, oiHaKo 3abnokupoBaHHLIMK AN 3TOr0 Nonb3osarens GyayT onepauuu konupoea-
HusA u Bctasku. Ans DRM-cuctem Tpebyercs cneumansHas IT-uHdpacTpykTypa, N03BONAOLLAS OTCNEXMBATbL
noctasLymkoB IT-ycnyr. LieHTpanbHbili cepBep NOCTaBLUMKA PELLEHUI perynupyeT HasHadeHue npas goctyna
K 06MEeHMBAEMbIM AaHHbIM.

6.6.2 dunbTpaumnsa OaHHbIX

Llensto DF-counsTpauun sisnserca yaaneune us CAD-moaenu onpeaeneHHbix obnacrei. Bmecto noa-
POGHLIX NapaMeTpU4eCcKU-accoLMaTMBHbIX MOAENEel A0CTaTOMHO 0OMeHMBaTLCA hopMaTamu AaHHbIX, KOTO-
pble cnocoGHbLI OTOGPaxaTk reOMETPUIO B MO3anu4HON POPME, HaNpUMEpP NP PeLLeHnN 3a8a4 K4YUCTONY BU-
syanusauum unu DMU-uccneposanusx. K Takum cpopmaram aaHHbix oTHocsATe dhopmartel STL, CGR, VRML
(unu ero npeeMHuka — X3D). Ecnv MO3anyHyl0 reOMETPUIO HEMb3S UCMONb30BAaTL, TO CneayeT NPUMEHSATL
dopmat JT, STEP unu IGES. K BO3MOXHbIM BapuaHTaM Takke OTHOCUTCS LIENEeBOE «YNPOLLUEHME» MOAenu
nyTeM yaaneHus u3 Hee aneMeHToB (HanpuMep, BbICBEPNEHHbIX OTBEPCTUIA, paauyCcoB, FOfIOBOK BUHTOB) U3
OTAENbHbIX AeTanew UM U3 KOMMOHEHTOB MOAY3IT0B, a TakXke UX 3aMeHa orubaioLen reoMeTpu4eckux ane-
MEHTOB (reoMeTpusi 06onoYku). PeKOMEHAYETCS U3MEHATb NapameTpuyecku-accounatusHbie CAD-moaenu
TOMNbKO B Cry4yasiX TECHOrO COTPYAHMYECTBA C LiENbIO COASNCTBUS PA3BUTUIO; NPU STOM TaKxe Heobxoaumo
BbLIAICHWUTL, AEACTBUTENLHO MM NapTHEpP N0 06MeHy AaHHbIMK TpebyeT (Hanpumep, ANs peLieHns CBOUX 3aaa4
no CAD-pacyeTy AONYCKOB) SMMUPUYECKUX SHAHUMA.

Mpu BbIGOpPE MeToga koampoBaHua unu cunsrpaumn CAD-Moaenei He06X0AUMO MOMHUTb, UYTO MCU-
XONormyeckuii apdeKT oT UCNONb30BaHUA 3aKOAUPOBAHHbLIX AAHHLIX HE CMEAYET HEA00LUEeHMBATL: AeNnoBble
napTHepbl, KOTOPbIE NPeaoCTaBnsoT 3akogupoBaHHbie CAD-MOA4enu, MOryT CUrHanu3upoBaTb Apyr Apyry o
TOM, YTO OCHOBHOE coAepaHue ITOW MOZENM CKPbITO C MOMOLLBIO OrpaHUYEeHHOro npasa aoctyna. Ecnu,
C ApPYron CTOPOHbI, NApTHEPbLI 0OMEHUBAIOTCA HESIBHO (PUMLTPOBAHHLIMKU HAbOpaMKU AaHHBLIX, TO BO MHOMUX
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cny4yasx MOXHO npefoTBpalliaTb YNOPHYK KOHKYPEHTHYK 60pbby 3a onpeeneHHyt o6nactb gaHHbIX. Ha
NpakKTKe KOHKPETHbIe PeLLUeHUst UK 3alUMTY 3HaHWIA Takke credyeT oueHMBaTb Ha NpegMeT TOro, HaCKOJIbKO
OHU CNOCOGHbI NOAAEPXUBATL BbilLeyka3aHHble hopMbl NpeacTaBneHus 3HaHnii B CAD-mopensix. Hesasucu-
MO OT cnocoba 3aLinTbl 3HaHWI — NOCPeACTBOM LN poBaHMA (KOAUPOBAHUS) UK IUIbTPALMKU, HEOBXOANMO
naeHTUdMUMpoBaTb BCce Haubosiee BaxHble 3/1leMeHTbl. Bnarogapsi MHOXeCTBY LIAG/IOHOB U pekoMeHauui
ana OEM-npov3BoguTeneil n NocTaBLUMKOB KOMMaHWM CnOCO6GHbI MOSIHOCTbIO WCMO/b30BaTb BO3MOXHO-
ctn CAD-cuctem B COOTBETCTBMM C COBCTBEHHOW CXEMOW MNpeacTaBneHUs 3HaHWl AN CBOEr0 KOHKPETHOro
CAD-npoekTa.

7 TexHudeckue pelwleHna agna KBE-npoekTtnpoBaHusa

Kak YKa3blBasioCb Bbille, NMPOEeKTnpoBaHne MOXeT ObITb CBefleHO KaK K KOHqI)l/IrypI/IpOBaHI/IrO oTaenb-
HbIX KOMMNOHEHTOB, Tak 1 K UX 06beANHEHUI0 B eAnHoe Lenoe. MNpoekTupoBaHne 6a3bl 3HAHWI BKOYaeT B
cebs He TO/IbKO pa3paboTKy HOBbIX KOMMNOHEHTOB (COGCTBEHHO MPOEKTMPOBAHUE), HO U KBANN(ULUUPOBaH-
HOoe, OCHOBaHHOE Ha OMfpefesieHHbIX npaBuaax oobeanHeHne (KOHUIyprpoBaHWE) yXe CyLeCTBYHLNX
KOMMOHEHTOB.

7.1 MpuHUMNbI KNaccuguKaymm aBToMaTU3NPOBAHHbLIX CUCTEM

3a nocnefHue rogpl paspaboTaHbl pas/iuHble MeTobl U KOMMbIOTEPHbIE CUCTEMBI (CNeuuanbHoe npo-
rpammHOe obecneyeHve), KOTopble XapakTepus3oBainCh PasNYHbIMU LEHTpasibHbIMKU 3/IeMeHTaMn 1 cTene-
HAMW MOALEPXKN KOHpUrypauuyu 1 NpPoekTupoBaHUa ABYX AOMEHOB. Ha pucyHKe 7 nokasaHa npuHuunuanb-
Has knaccudvkaumsa 3TuxX NporpamMmmHbIX CPEACTB B 3aBUCUMMOCTU OT CTEMEHN UX NOAAEPXKM Ha OCHoBe 6a3
3HaHuii. CrcTeMbl, HaxoAsLMecs Ha nepegHeM kpae 6narogaps csoeit 6nm3octn K CAD-cuctemam v npegHa-
3HauyeHHble 4N NPOeKTUPOBaHMA Ha OCHOBe 6a3 3HaHWiA, BblAeneHbl CepbiM LiBETOM.

Bbicokas

.
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Hu3kas

On (B yo— o #

Huskas Bbicokas

CTeneHb NOAAEPXKM, OCHOBAHHON Ha 6a3ax 3HaHuit
KOMI'IOHOBKa/I'IpOeKTI/IpOBaHI/Ie

PucyHok 7 — Knaccudmkauus nporpaMmmHbIX CPeACcTB KOH(UIYpPUPOBaHUs 1 NPOEKTUPOBaHMS
B COOTBETCTBUM C NPUHLMNOM NOAAEPXKKM, OCHOBAHHON Ha 6azax 3HaHui
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Ipy6oe onpeaeneHne xapakrepucTUK NPOrpamMmmHbIX CPEACTB NPU3BaHO 06nervyuTb BbIGOP NOAX0AALLMX
METOA0B U BbISIBUTb BO3MOXHbIE BapUaHTbl MPOEKTUPOBaHMUS.

7.1.1 Knaccuyeckue koHUrypaTopbl Usgenum

KoHdhurypupoBaHue musgenuii, OCHOBaHHOE Ha MpaBunax, B LENoM SABNAETCS 06nacTblo NPpUMEHEHUS
KOHMUIypaToOpOB U3AENUN, OAWHAKOBO WCMONb3YEMbIX KaK Ha MpOM3BOACTBE MOTPEBOMTENbCKMX TOBApOB,
Tak U B NPOMBILLITEHHOCTH, NPON3BOASILLEN CpeaCcTBa MPOU3BOACTBA. TUMUYHLIMU NPUMEpPaMU, B OCHOBHOM
3TO WHTEPHET-NPUNOXKEHUSA, SBNAIOTCA KOHUIypaTopbl aBTOMOBUNEN, KOMMNLIOTEPOB MU Mebenu, HO Tak-
e, Hanpumep, KOHMUrypaTopbl NMPOM3BOAUTENEH KOMMOHEHTOB ANA MHEBMATUYECKUX LUIIMHAPOB, Haco-
COB unu coeauHuTenen. CteneHb noaaepXkn KOHdurypauum Ha ocHoBe 6a3 3HaHMI OOCTATOMHO BbICOKA.
HemHorme koHdurypaTopsl nogaepXMBaoT NPOEKTUPOBaHWE HOBLIX AEeTanei U, CnegoBaTenbHO, KOHCTPYK-
TuBHbIX CAD-(pyHKUMI. XO0TS1 n0a0o6HbIE KOHPUTYPATOPL! U3AENUIA MOTYT NPEMMYLLECTBEHHO aKTMBUPOBATb
CAD-cuctemy (Hanpumep, nepegaqy AeiCTBYIOLLEr0 NepeYHsi 3NIEMEHTOB), NPU NPOEKTMPOBaHNKN Ha OCHOBE
6a3 3HaHUI OHU UMEIOT MEHbLLEE 3HAYEHUE.

7.1.2 CucteMbl ynpasrneHus gaHHbIMu 06 nsgenuu (PDM-cuctemsl)

PDM-cucTembl B HaCTOSILLiEE BpPEMS ABMAKOTCA HEOTHEMMNEMOI YaCTbIO paboyelt cpeabl NPOEKTUPOBLLU-
Ka, KOTOpble 0ObIYHO UCMONBL3YIOT ANt (POPMUPOBAHUS CTPYKTYPbI NPOAYKLMMW, NEPEYHS SNIEMEHTOB UMK AN
UX CTPYKTYPHOFO COMOCTaBMNEHUS.

C NOMOLLLK OCHOBAHHbIX HA NpaBuUiax BAPUAHTOB MEPEYHEN BMEMEHTOB MOXHO paspabaTbiBaTb MO-
[OynbHbIE CTPYKTYPbI ANA MPOAYKLMK, NOCHE Yero 3Tu nepeyHn GyayT BbIMOMHATL POfb KOHGMryparopa npo-
AYyKUMK, BBINOSHAA U COOTBETCTBYIOLME PYHKUMM unbTpa. CBA3b ¢ CAD-CMCTEMO B OCHOBHOM O3Ha4aeT
BO3MOXHOCTb co3aaHuna KBE-NpunoxeHus, 4To Ha NpakTUKe NpouCXoanT AOCTaTOMHO peako. CyLlecTBEHHbIN
Bknag PDM-cuctembl B MHTEMMEKTYanbHOE NPOEKTUPOBaHUE 3aKMOMaeTca B NPEAOCTaBAEHUN TEXHUYECKNX
XapaKkTepucTuk NpoayKuuu (Hanpumep, CBOMCTB Marepuarnos, IBHO KOHTPOMMPYEMbIX NapameTpos, HaNpu-
Mep pa3MepoB, XECTKOCTU MPYXUHbI, ANEKTpuYeckux napamerpos). Takum obpasom, PDM-cuctembl MoryT
BblaBaTb BaXHble AONOMHUTENbHbIE AaHHbIe UK 6a3bl 3HaHun ansa KBE-npunoxeHui.

7.1.3 3D-koHpuUrypaTopbl usgenua/npoayKuum

3D-koHdurypaTopbl NPOAYKUMU NPefHAa3Ha4YeHbl AN KOMNEeHCaUun HeaoCTaTKoB, CBA3AHHbLIX C OTCYT-
ctenem CAD-uHTErpaummn B Knaccuieckux koHcuryparopax npoaykumu. Mpu 3ToM KOMMOHEHTbI NPOAYKLUM,
CKOH(PUrypUpOBaHHbIE, HANPUMEP, NYTEM MOKa3a, CKPLITUSI UINKU 3aMEHbI rPYNMOBbLIX CUMBONOB, NPy (HOpPMU-
poBaHun CAD-c60poK sIBAAIOTCA MO3ULUMOHHO-COBMECTUMbIMU. Kak mpaBuiio, OCHOBHOW LIENbI0 CO3AaHuA
KBE-npunoxenus siBnsietcd CAD-nogaep>xka pacyeToB KOMMEpPYECKUX NPeanoXXeHUi, KOTOpble OLIEHMBAIOT-
Csl aBTOMAaTUYECKM HaA OCHOBE co3aaHHbix CAD-ueprexein. CAD-cO0Opku, yxxe co3aaHHble Ha aTane pa3pabor-
KW KOMMEPYECKOro MpeanokeHus, Takke 00ecnevymBalorT BpeMeHHbIEe NPEeMMYLLECTBA B LIMKIIE BbINOMHEHUSA
3akasa nocrne ero pasMeLleHus. Xapakrepuctuku 3D-KOHUrypaTtopoB NpoAyKLMKM YacTo BbipaXaloT B BUae
BeG-npunoxeHus, B kotopom CAD-cepBuc hopmMUpOBaHUS F€OMETPUYECKUX SNIEMEHTOB MOXHO Bbi3blBaTb
(cBA3bIBaTb) B aCMHXPOHHOM PEXUME.

7.1.4 CAD-cucrembl

CospemMeHHble 3D CAD-cMCTeMbl B OCHOBHOM npeanaratot ahdeKkTUBHbIE BAPUAHTBI MPOEKTUPOBAHUSA
Ha ocHOBe 0a3 3HaHWK, K KOTOPbIM, B YACTHOCTU, OTHOCSATCH METO/, NapaMeTpuyeckoro NPOEKTUPOBAHUS Ha
OocHOBe 0a3 3HaHWiA, a TAKKe pa3NU4Hble pacLMpPeHHble yHKumuK. Mpu napameTpuyeckoM NpoEeKTMPOBAHUN
Ha ocHoBe 0a3 3HAHWIA NMpPEeXxae BCEero UCMnosnb3yloT (OPMYIbI, C MOMOLLBIO KOTOPbIX MOXHO (hOpPMUPOBATL
Lenble rpynnbl yCrioBUi (HanpuMep, AnuHa = wupuHa x 2 + 10). PaclumpeHHble hpyHKUMKU NO3BONAIOT, Hanpu-
Mep, NpuAaBaTb JOMOSHUTENbHLIE CBOMCTBA rEOMETPUYECKUM SNIeMeHTaM (HanpuMmep, NpeaoCTaBnsATb Npo-
M3BOACTBEHHYIO MHOPMALMIO). YacTo Takke MOryT €034aBaThCs U NPOrPaMMbl COMPSHKEHUSI C PACYETHLIMU
Tabnuuamu (Hanpumep, MS-Excel®), koTopble B COOTBETCTBUM C ONMpeAerneHHbIMU TEXHUIECKUMU TpeboBa-
HUSIMM K pac4yeTaM MOXHO MCMNONb30BaTh A8 CO34aHMA Pa3nNUYHbIX BapuaHToB. Takum 06pa3om, CyLecTByet
BO3MOXHOCTb 3¢hpeKkTUBHO hopMmpoBaTh MOAYSbHbIE CUCTEMbI. PaHee cneuuduyeckme npunoxeHus, oc-
HOBaHHbIE HA UHXXEHEPUM 3HAHUI, YacTo paspabaTbiBanuCb C NOMOLLBIO NPOrpaMMHbIX MHTEpdencos (API),
npeanaraembix CAD-cucremamm (Hanpumep, NyTeéM BapMaHTHOro NPOrpaMMmUpOBaHus).

7.1.5 KBE-cucremsol

Mcnonb3oBaHue pacLUMPEHHbIX METOA0B PaboTbl CO 3HAHUAMU UMM METOAONOTMYECKON IT-KOMMOHOBKM/
noAJEPXKU NMPOLIECCOB NMPOEKTUPOBAHUSA ABMNSAETCA npeameTHon obnactbio KBE-cucrem. [aHHblie MeToabl
OCHOBAaHbl Ha METOAAX, UCNONb3yEMbIX B TPAAULIMOHHBLIX CUCTEMAX, DA3UPYIOLIMXCA HA 3HAHUSIX, KOTOPbIE
NOCTENEHHO COBEPLLEHCTBOBANMUCH NYyTEM BBEAEHUA NHXKEHEPHbIX (PyHKUmMI. KBE-cucteMsl, kak npasuno, co-
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AepXKaT MOLUHbIE KOMMOHEHTbI peLueHus npobnem (Takke HasbiBaeMble «peLaTensMu ypaBHEHUIY, «nNpo-
Leccopamu npaBuiy UMK «IJIOTMYECKUMU MexaHu3Mamu o6paboTku uHdopmauuuny). B otnuume ot mertoaa
TPaAULMOHHOIO NPOrpPaMMUPOBAHUSA, NPABUIA U OFPaHUYEHUs BBOAAT B a3y 3HaHWI C NOMOLLBIO onpeae-
TNIEHHOr0, B OCHOBHOM IErKO BOCMPUMHUMAEMOIO CUHTAKCUCA, YTO NO3BONSAET yNPOCTUTL nogaepxaHue 6asbl
3HaHUWA HE3aBUCMMO OT ucnonb3yemoro KBE-npunoxenusn. Ewe ogHONn 0COGEHHOCTBIO ABNSAETCA TecHas
cBsas3b ¢ CAD-cucremon unu CAD-reomeTpmuent kak B MHTErPMPOBAHHOM, TaK U B CONPSXKEHHOM Buae. Bonb-
LUMHCTBO BeayLmux npoussoautenein CAD-cucrem npeanaraior co6CTBeHHbIE AononHuTensHble KBE-Moaynu
UIIK CUCTEMBI, KOTOPbIE YaCTO MOXXHO COEAUHSITL CO CneLmanu3upoBaHHbIMU BbIMUCITUTENbHLIMU CUCTEMaMU
(Hanpumep, ¢ FEM-cucremamu). KBE-peLLeHUsa MOXHO Takke UCNoNb30BaTh ANA NPOBEPKU TEXHNYECKNX Yep-
Texxen, CAD-moaenen m T. n.

7.1.6 CucteMbl aBTOMaTU3UMPOBAHHOIO NPOEKTUPOBAHUA

PacLumpeHHble MOAYNU, NHTETPUPOBAHHLIE HENOCPEACTBEHHO B CUCTEMY aBTOMATU3NPOBAHHOIO NPo-
ektupoBaHus (CAIMP, CAD) ans cosaaHusa uHTennektyanbHolx CAD-mogenen, Takke HasbliBalOT «CUCTe-
MaMu aBTOMaTU3auuu NPOeKTUPOBAHUAY. [laHHbIN TUN NPUNOXKEHUIA MOXHO CHUTATb MOAUPULUPOBAHHBLIM
MakponporpaMmmupoBaHmeMm, JOCTynHbIM B CAD-cuctemax, Tak kak B 3TOM NPUNOXEHUN AOCTATOMHO NErko
aBTOMAaTU3MPOBAThL NPOEKTHbIE paboTel. B otnuune ot 3D-kOHMUrypaTopoB npoaykuuu nogoGHble moay-
N MOXXHO UHTErpupoBaTtb HenocpeacTBeHHO B CAD-CUCTEMbl U UCNOMb30BaTb BCE AOCTYMNHbIE (PYHKUMUU
NPOEKTUPOBAHUSA, B YACTHOCTU NPOBEAEHUE NAPAMETPUYECKOrO NPOEKTUPOBAHUA C MOMOLLbIO BAPUAHTHBIX
Tabnuu.

7.2 Npumepbl KBE-peweHui

PaccMOTpeHHbIe HWKe MpUMepbl NPaKTUYECKOW peanu3auuu nNpeaHasHayYeHbl Ans NPUHUMNUAaNbLHON
Knaccuukaumn KOMNbIOTEPHbIX CUCTEM, ONUCAHHBLIX B 7.1, KOTOPasA OPUEHTUPOBAHA, B YaCTHOCTU, HA TPU
TUNA peLLeHni, aKkTyanbHbIX AN NPOEKTUPOBAHUA HA OCHOBE 6a3 3HAHWI U OCHOBAHHbIX HA UCMOSIb30BAHUN:

- CAD-cucteM €O BCTPOEHHLIMU NPOrpaMmHbIMU PYHKUMAMM (CM. 7.2.1);

- KBE-cucrem/mogynei (cm. 7.2.2);

- 3D-kOHcpurypatopoB usgenuin u asTomatusauum NnpoekTuposaHua (cm. 7.2.3).

PeweHus, ocHoBaHHbIe Ha ucnons3osaHum CAD-cucremM Co BCTPOEHHBIMU NPOrPaMMHBLIMU DYHKLIMAMU,
TaKKE MOXHO OTHOCUTb K TPEM CNEAYIOLLMM NOAKATETOPUAM PELLEHUI C UCTIONB30BAHNEM:

- npocTbix CAD-byHKUMIE (Tuna «6opToBOro 06opyaoBaHusy) (M. 7.2.1.1);

- CAD-MakpoCOB 1 UHTENNEKTYyanbHbIX PYHKLUA/CBONCTB (CM. 7.2.1.2);

- cobcTBEHHbIX pazpaboTok Ha ocHoBe CAD-API (cm. 7.2.1.3).

B cooTBeETCTBYIOLMX NpUMepax:

- OMUCaHbl NCXO0AHbIE AAHHbIE;
onpeaeneHa MOTMBaLUUA K peanu3auumn npoekTa ¢ y4eTOM HaMEUEHHbIX Lieneil;
onucaHbl TUM U CNOCob peanusauun NPOeKTa;

- ONpeaeneHo XpaHnuLe AaHHbIX/3HaHWU;
- MepevyucreHbl Ucnonb3yemsle CpeacTea.
Kpome TOro, npoBeaeHa oOLEeHka pacxoaoB, NPEUMYLLECTB U KOHKPETHbIX 3ag4ay (CM. Tabnuuy 1).
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Ta6nuya 1— OueHka KBE-NpunoxeHwii, NpenMyLLecTB U KOHKPETHLIX NOAXOAOB, MPOBEJEHHAsi HA OCHOBE NpUMepoB nogpasaena 6.2

Tpebyemble nULEH3UN

CAD-cucTeMbl U MHTErPUPOBaHHbLIE

nporpammHele chyHKUmK (cM. 7.2.1)

KBE-mogyrnu n cuctemel

(cm. 7.2.2)

KoHdurypatopbl npoayKLuum

KBE-peLueHus, paccmaTpusaemble " TpebyeMble HaBbIkU Heo6xoanMble MoTeHuWanbHbIe
’ Tpebyembiit nepcoHan 1 NporpammHoe
B pasgenax HacTosAulero ctaHaapTa W 3HaHuA obecneveHue pacxoabl nonb3oBarternu
MpunoxeHue ana pacyeta/ .
Hu3kuii ypoBeHb
NPOEKTUPOBAHUA KOHCTPYK- CTyaeHTHl
POSKTUP Py OnbIT NporpamMmunpo- CAD-cuctema, 6asa pacxoaos YA !
LU nepeaaTodHbiX Mexa- MpoekTUpoBLUMK y4aCTHUKU
BaHWA B LieNIoM JaHHbIX SQL Ha noazepXKky
HU3MOB U TECTUDOBAHME TpEHWUHroB
(oM. 7.2.1.1) P
ABTOMaTUYECKOE NPOEKTU-
poBaHUe KUHeMaTU4ecKon Paspa6oTtinkn npunoxe- BHYTDEHHMWiA CpefiHuii ypoBeHb
CXeMbl CTeKNonoAbeMHUKa HWIA, cneunanneTbl c AD-ﬂZIﬁ( DOrDAM- CAD-cuctema pacxofoB MpoekTUpoBLLMKA
€ NOMOLLbIO UHTENNEKTYanb- No KOMMNOHEHTaM, M oaaﬁvmp n KWA-nuyeHaua Ha noazepxXKy no Bcemy mupy
HbIX CpeacTB NPOEKTUPOBLLUUKM P U TecTupoBaHue
(cm. 7.2.1.2)
€HHble
Pa3spaboTka KBE- Paspa6oTunku npoayk- Ha':::(‘;"gpn orpam- ERP-/PLM- COBOKYMHOCTb MpoekTUpoBLLMKN
NMPUNOXEHUS C MOMOLLbHO LU1n, NPOEKTUPOBLLUNKK, M OBaFI)-II/II:) n CAD-cuctembl, UDF 3KCMNEPTHLIX N nepcoHan
CAD-uHTepdeiica NnaHoBUKU NPOU3BOACTBA, " MCI‘IC’;)J'II:IEOBaHVIVI 1 NporpaMMHbIiA UHTEp- 3HaHWiA, cpefHUA KOMMepH4eCKoro
nporpaMMupoBaHus WHXXEHepbl N0 3HAHMAM METOf10B UHTEPBbIO- delic B Ka4ecTBe BCTPOEH- | ypOBeHb pacxofoB | otaena (KoHdury-
(em. 7.2.1.3) WK nporpamMmmucTbl Mpoaang Horo obopygoBaHusi Ha noaAepXKy pauus)
MpoeKTUPOBLLMKM PacwupeHHble HaBbl-
[Mpoe y Kommepueckue KBE- .
y apo c:-cl;gzocBnaeHMmecpnmzn:g:mi nepcoHarn KOMMEpPYECKoro | Ku B UCMOMb3oBaHWUM MoaymH %qAD—CVICTeMbI CpeaHwii ypoeeHb | MpoeKkTUpoBLLUKK
ans I'IOJ'II:SI(-)'.BaTeJ'IH oTgena, MHXeHepsbl A3bIKOB NpOrpaMMm- BOSM)Z))KHO MLEHINS HA pacxofoB Ha Noj- 1 nepcoHarn
anarpamm No 3HaHWSM UK nporpaM- | poBaHuWs, B 0cobeH- npoeKTupo;aaHue nonbso- | AEPXKY, obyyveHune KOMMep4eCcKoro
CTOpPOHHUE HOCTU — KOMMepe- = N TeCTUpOBaHne otaena
(em. 7.2.2.1) MucTbl, P pae BaTeNbLCKOro UHTepgenca P A
KOHCYNbTaHThI ckux KBE-moaynem
lpumep oBy-eHns MpoeKTUPOBLLMKM K%E;Tuag{/ln: gocé?gg)é- CpefHuii ypoBeHb
1o nenarb3osaAitio VIH)KeHF; bl I'IOpSHeIIJ:VIHN’I unu PacluvpeHHble éqAD—CMCTEMbI UDFs gcfo oayrf)a noa-
OCHOBHbIX KBE-dyHKLWiA P HaBblKu B Nporpam- y ! p A A [NpoekTUpoBLLUKK
8 CAD-clcTeMe NporpaMMnCTbl, BO3MOXHO, MADOBAHMM pacyeTHble Tabnuuel Aepxky, obydeHune
(cM. 7.2.2.2) CTOPOHHUE KOHCYNETaHTh P “ nporpammHoe obecne- N TecTupoBaHue
o YyeHue ANS HUX
ERP-/PLM-cuctemsl o
- ' MKK
KOHMUrypaLUS NOABEMHbIX MpOeKTUPOBLLMKK, PaclimpeHHble HaBbl CAD-CHCTEMbI €O BCTPO- CpeaHuii ypoeeHb | lMpoekTuposuy
CMCTEM. OCHOBAHHAS WHXXEHepBI MO 3HaHUSAM Kn B Mporpammuposa- | - - KOHCDUrYPATOPOM pacxofoB Ha noj- W nepcoHan
! Unn NPorpamMMucTh, HWU (Hanpumep, Ana ypaTopom epxky, obydeHune KOMMep4eCcKoro
Ha 3HaHusAxX (eMm. 7.2.3.1) L (¢ KoMnnNeKcHom yBA3KOW
MeHeaxXepkl no npoaykumn | XML-uHTepdeiica) N TecTUpoBaHue oTaena
napameTpoB)
PaCLINDEHHBIE CAD-, PDM-, CRM- MepcoHan
Be6-nopTtan ¢ KoHdMry- MpoeKTMpoBLLMKM paboT/ P n ERP-cucteMsl, BcTpo- Hu3akuit ypoBeHb KOMMEPHECKOro

1 aBTOMaTusauua NnpoekTu-

poBaHus (cM. 7.2.3)

paTopoM L8 NecTHUL,
nnaTgopM 1 Nepexonos
(cM. 7.2.3.2)

MPOU3BOACTBA, NHXKEHEPbI
Mo 3HaHWAM Unk nporpam-
MUCTBI, MapKeTonorn

HaBbIKW B Mporpam-
MUPOBaHUK, 3HaHNe
npasws, cesa3ei
1 BusHec-npoLeccos

€HHble B CETb CUCTEMBI
3D-oTo6paxeHus,
KOMMep4Yeckue aBTopckue
cpeacTBa

pacxofoB Ha noa-
Jepxky, obydyeHue
W TecTUpoBaHWe

oTaena, 3akasuu-
KW, COTPYAHUKM
TEXHUYECKUX
oTAenoB
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7.2.1 PelweHns, ocHOBaHHble Ha ncnosib3oBaHum CAD-CUCTEM CO BCTPOEHHLIMW NPOrpaMmMHbIMU
hyHKUNAMN

7.2.1.1 KBE-npunoxeHue ANna BbiBOAA YepTexeli peaykropa

a) WcxogHble gaHHble

IMpoeKTHble YepTexun He AONYyCKAETCA OLEeHMBaTb CTOUYKN 3PEHUSs ONTUMaNbHOCTU MPUHATLIX PELUEHWA,
Tak Kak NpaBW/IbHOCTb AaHHbIX PeLleHnii 40 onpefesieHHOro MOMeHTa HensBecTHa. CpaBHEHWe C peLleHu-
AMN KOHKYPEHTOB WM KOMMEPYECKMMU PeLleHnsiMU, BblpaboTaHHbIMW B NPeablayLWmX NpoekTax, BO3MOXHO
TONbKO NPV Ha/IMYUKM COBCTBEHHBLIX COOTBETCTBYHOLIMX PeLeHnii. Ecnm pelueHmnsl, NPUHATbIE KOHKYPEHTaMMm,
06/1a4aloT pasHbIM Ka4yecTBOM (UM BPEMS CO34aHMA 3anaTeHTOBaHHbIX PELIeHNn AaBHO MPOLL/IO), TO Cpas-
HeHue GyaeT o6n1agath NMWb OFPaHNYEHHON LIEeHHOCTLI0. MoA6op 1 NoAroToBKa nepcoHana gns peanmsauyum
WwabnoHHOro (CTaHA4apTHOrO) PeLUeHusi, kak NpaBuIo, C/AULWIKOM TPYAOEMKM U 3aHMMAKT MHOTO BpeMeHu, a
TakXe CBA3aHbl C PUCKOM CHWKEHUSA KayecTBa. B kauecTBe nprmMepa Nofo6GHOro WabfoHHOIO peLleHmns Hke
NPUBELEHO peLleHMEe OTHOCUTENBHO LWECTEPHN NIaHETAPHON nepefaymn (CM. PUCYHOK 8), KOTOPOe MOXET 6bITb
NPUVHATO Ha Tekylem atane pa3paboTky C pas/IMUHbIMU XapakTepucTUKaMu.

PvicyHoK 8 — OfHOCTYNeHuaTblii (CieBa) v TpexcTyneHuaTbiii (Cnpasa) BapuaHTbl NiaHeTapHoi nepeaaqm

6) Llenn peanuzauyumn KBE-npunoxeHus

Llenb peanusaumun gavHoro KBE-npunoxeHuns — onepatuMBHas pas3paboTka OCHOBHOW cekuuu nna-
HeTapHoW nepegayn BMecTe C NpopaboTKoli HeobxoAMMOWR MHopMauuy (OTHOCUTENIbHO MEeCTOMO/IOXEHMUS
HENoABMKHOIO MNOALIUMHUKA, CEeYEeHUS MNOAMMHUKOB pasfinyHbiX TMNOB W T. n). lMpu 3TOM Bompocam on-
TUMM3auMn yaeneHo He C/ULWIKOM 60/blioe BHUMaHue (Hanpumep, B OTHOLIEHMM pacxofos). Kpome Toro,
KBE-npunoxeHvie no cBoei cTpykType MHOPMAaLMOHHO OTKPLITOE, MO3TOMY foMnyckaeTcs npoctas mogudu-
Kauusi OTAeNbHbIX 3/1eMEHTOB (MOALMUMHUKOB, 3/1IEMEHTOB KPENn/eHuns, 3ybyaTbiX KOsiec U T. M.).

B) OpraHuzauusa KBE-npoekTta

KBE-NpoeKT opraHW3oBaH B kayecTBe MNpPOeKTa C yyacTueM OAHOro crneuuanucra, KOTopblii paHee pa-
60Ta/1 NPOEKTMPOBLLMKOM, a NOTOM, paboTas Ha JO/HKHOCTU UHXEHepa, 3aluTua AOKTOPCKY AuccepTaumio,
o6nagas npyM 3TOM MHOTOMIETHYM OMbITOM MO NPOrpaMMUPOBAaHNI0 U NPENOAABaHNI0 TEXHUYECKUX ANCLUNANH
1 MCNOJIb3Ys CBOM OBLUMPHbLIN ONbIT PaboTbl C COOTBETCTBYHOLLUMU TEXHUHECKUMW CPeACTBaMU. YUaCTHUK faH-
HOro MpOoeKTa Takxe A0/MKEeH obecneynBatb NPUMEHEHNE N TEXHUYECKYIO NOAAEPXKKY.

r) PaccmartpvBaemble obnactu

B paHHOM pasfene criefyet ykasblBaTb He06xoAMMOe nporpaMMHoe obecreyveHne n ctaHjapTHble ge-
Tanu. ONeKTPOHHasA nepefjaya faHHbIX He MPOBOAWUTCA B BUAE MMMOPTa WKW 3KCnopTa AaHHbIX. BxogHble
AaHHble ansa KBE-npunoxeHuii BBeAEHbI CAMUM NOJIb30BaTeNIEM.
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a) Peanusauuns KBE-npunoxeHus

Mpn HanMuYMM NPaKTUYECKOro OMbiTa BKIIOYEHUS 3HAHWUI B 6a3y fiaHHbIX C UCMO/Ib30BAHMEM NPOrpaMM-
Horo koga Ha fA3bike BASIC n CAD-petanun/c6opku, ¢ obpaboTkoii/nepegayeit gaHHbIX U C NO3MLMOHUPO-
BaHnem getanein B CAD-cucteme BEpOSITHOCTb ycnewHol peanu3aunn KBE-npunoxeHus oueHnBanacb kKak
[0CTaTOYHO BbICOKasA, NO3TOMY NOAPOGHOro MiaHMPOBaHUA He MPOBOAUIOCH.

Mpoueaypa NPOeKTMPOBaHNA NaHeTapHOW nepefayn obLien3BecTHa, OCHOBHbIE TeEOpPeTUYeCcKne NpuH-
Lunbl NpUBeAeHbl B COOTBETCTBYIOLWEN nuTepatype. TeM He MeHee NpeAnoYTUTESIbHBIM ABAsSeTC hOopMY/b-
Hoe npefcTaB/ieHNe 3HaHWii, KOTOpPoe MOXeT 6biTb peann3oBaHO HenocpeAcTBEHHO B dhopmaTe nporpaMmm-
HOTO KOZa, a He B BUJE YepTexeil.

€) 3HaHua 1 6a3bl aHHbIX

[laHHble 0 cTaHAapTHLIX reOMEeTPUYECKUX 3/IeMeHTax (Hanpumep, 0 nase CTOMOPHOro Kosbla) oTobpa-
XeHbl B Tabnmuax 6a3bl AaHHbIX U faHHbIX O CTaHAAPTHBIX AeTansx, a Takke Tabnaunuax pofCcTBEHHbIX 31eMeH-
TOB (CM. pUCYHOK 9). 3HaHMsa 4NA UCNO/Ib30BaHMA NOLAOOHbLIX Tabnuy, Kacawwmecs NPOeKTUPOBaHNS U pacno-
JIOXEHUS reOMeTPUYECKMX 3N1EMEHTOB (MX HA/IMYUA 1 PACCTOSTHUI MeXay HUMK), oTobpaxanuck B nporpamme
Ha Aa3blke BASIC (cM. pucyHok 10). 3HaHUA, OTHOCALLMECA K PacrosIOXKEHU0 3/IEMEHTOB (B 4acTu UX nopsifka
1 opueHTauun), otobpaxanuck B napameTpuyeckoii 3D CAD-mogenu, koTopas agantuposanach 6narogaps
JaHHbIM, paccyuTaHHbIM B nporpamme Ha sa3bike BASIC n nepefasaeMbiM M3 Hee (CM. pUCYHOK 11).

DIN6Z5

Kurzzeichen - d@ p—1 B | Dir- D3¥- ¢ . QO -
6304 20 52 15 27 45 6 78
6305 25 62 17 32 55 224 114
6306 30 72 19 37 65 29 16,3
6307 35 80 21 44 71 335 19
6308 40 90 23 49 81 425 25

FamilientabelleRILLENKUGELLAGER - X

Datei Editieren Einfugen Tools

Suchen in; RULENKUGELLAGER & % d il

Variantername Ublicher Name dm d122 di123 d131 di21 di120 LAGER

RILLENKUGELLAGER rillenkugellager_din625. prt 40.00 80.00 18.00 1.100 67.50 53.00
RIKULA_30X62X20 rillenku gellager_din625. prt 30.00 62.00 20.00 1.000 52.10 40.00 62206.2RSR
rillenkugellager_din62E-.prt 30.00 72.00 19.00 1.100 59.60 44.60 6306

RIKULA_30X72X27 rillenkugellager_din625. prt 30.00 72.00 27.00 1.100 59.60 44.60 62306.2RSR

PucyHok 9 — LLiapvkonoAlumnHuk Tuna 6306 B 6ase AaHHbIX € Ko3adhdmumeHTamm Harpyskm
1 B Tabnmue poACTBEHHbIX 3/1EMEHTOB

'Abtriebswelle hat kein Ritzel
If Typ o "AB" Then
'in erster Version keine Ritzelwelle
d_w_Ritzel =2 * d(5)
'‘Breite konservativ gewahlt
b_Ritzel = 0.8 * d_w_Ritzel
‘Mindest-Normalmodul nach Haberhauer (6.70) mitY_FS=4
m_n_min = 1000 * 2 * M * Forms!Getriebe!K_A * S_F * 4/ (d_w_Ritzel * b_Ritzel * Sigma_FE)

PucyHok 10 — TMpocToii npumep (thparmeHT) 13 6asbl 3HaHuii npunoxerHus (BASIC)
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PucyHok 11 — lpocToii npumep (pparmeHT) n3 6a3bl 3HaHuii B CAD-mogenu

X) CpepctBa peanusauyuu

B paHHOM npumepe onucaHa coBpemeHHass CAD-cuctema C KOMMeEpPYeCckUM napamMeTpuyeckuMm cpeg-
CTBOM MoOJAenvpoBaHus. NpumeHeHne 6asbl 4aHHbIX OCHOBAHO Ha MCMO/b30BaHnK f3blka SQL 1 MOXeT 6biTh
peann3oBaHo, MOMUMO NPOYEr0, C MOMOLLbIO CYLLECTBYOLLMX OPUCHBIX MPUIOXKEHUA. HBHOE MpOrpamMmmupo-
BaHVe BbINOJIHANOCHL C NomoLblo nporpammbl Visual Basic for Application (VBA), a Takxe f3blka onucaHus
cueHapueB 4N5 ynpaBneHus nocnefoBaTenbHOCTAMU B cemeiicTBe nporpamm Microsoft® Office,

1) Pacxofbl, npenmMyLiectsa, npobriemsi

BpemeHHble 3aTpaTbl Ha peanusauuio 4aHHOro npuMepa coctaBuan 52 yesoBeko-4yaca, YTO 03Havasno
9KOHOMMIO BpemMeHn nopsaka 10 4esnoBeKOo-4acoB Ha Kaxblii NPOekT.

7.2.1.2 ABTOMAaTM3MpPOBaHHAsA TAra KMHEMAaTUUYeCKOro MeXaHu3ma CcTeknonogbemHuka Ans asepei
TPaHCNOPTHbLIX CPEACTB

a) WcxopHble gaHHble

MnacTukoBbili gepxatenb 61o0ka AGT gna ABepeit TpPaHCNOPTHbLIX CPeAcTB (CM. pPUCYHOK 12) sBnsieT-
CA KOMMOHEHTOM, npejHa3HaYeHHbIM A1 OCHALLEHWS KOHKPEeTHOro aBTOMO6MAA U pacnonaraembiM Mexay
BHELUHeli naHenblo aBTOMOGUNSA 1 BHYTPEHHel 06LINBKOWA ABepLbl. Pa3nnyHblie KOMMNOHEHTbI, Takne Kak CTek-
NonoAbEMHUKN, TPOMKOTOBOPUTENN M KIYTbl NPOBOAOB, BCTpanuBaloT Uan npeasaputenbHoO cobupatoT Ha fep-
xarene. 3TOT KOMMOHEHT ABMSAETCA MeXaHU3MOM-NpUcrnocobseHnem, Tak kak OH [O0/hKeH BCTpavMBaTbCA B
COOTBETCTBYIOLLYIO KOHCTPYKLMIO ABepubl. TEM He MeHee AN MHOrMX MHTepdelicoB ¢ AOMNOAHUTENbHBIMU
KOMMNOHEHTaMW YXe CYLIeCTBYIT CTaHAapTbl, NpasBnaa NpoeKkTUpoBaHWUA, HOPMbl U T. N. 115 TOro 4ytobbl 3Tn
reomeTpuyeckue anemeHTbl He paccMaTpuBa/ICb Kak HOBble, pa3paboTaH psg WwabsioHoB (CM. PUCYHOK 12).

PrcyHok 12 — ABTOMaTM3NpOBaHHAA TAra KMHEMaTUYeCKOro MexaHn3Ma CTeK/10noAbeMHUKa
B KOHCTPYKL UM aBTOMOGUNSA
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6) Uenu peanusaumm KBE-npunoxenus

Lenb peanusaummn aaHHoro KBE-NpunoxeHuss — aBTOMaTUYECKOe CO34aHue reoMeTpumn uHTepdenca
AGT ans onepaTtMBHOro pearupoBaHust Ha 3aNPOChl HA BHECEHUE U3MEHEHMIA. B cuny Toro 4to komnaHua pato-
TaeT No BCEMY MUPY, UCNONb3OBAHUE CYLLIECTBYIOLLIMX CTAHAAPTOB U HOPM Ha KaXKaoW pabouen craHummu npoek-
TUPOBaHUA AOMKHO ObiTb 06ecneueHo KBE-npunoxeHuem. 3HaHMsi ANS 3TOTO NPUINOXEHUA Heobxoaumo npea-
BapuUTENbHO NPOBEPATL NOCPEACTBOM TECTUPOBAHUA U COXPaHATL B LEHTpanbHOW 6a3e 3HaHWI B BuAE nNpasun
NPOEKTUPOBAHMA N OrPpaHUYEHUIA. Takum 00pa3oM, 3aKa3unK PacCUUTLIBAET HA COKPALLIEHUE LKA pacy€EToB U
noBbiweHne ctabunbHoctn CAD-mogenei npu paboTte C KOHKPETHLIMU METOAAMMW NPOEKTUPOBAHMUSI.

B) OpraHusauus KBE-npoekta

Paspabotunku npunoxenus cosgaior CAD-1abnoHbl B COOTBETCTBUM C AEWCTBYIOLLIMMMU CTaHAapTamu,
npasunamm u HOpMaMu NPOeKTMpoBaHuA. CneunmanucTbl N0 Marepuanam, UHCTPYMEHTaM U KOMNOHEHTaM
BbINYCKAIOT TEXHUYECkne LWabmnoHbl. 3a KaxabiM uHTepdencoM 3akpenneH OTBETCTBEHHBIW Creyuanuct no
KOMMOHEHTaM, 3aaya KOTOpPOro coCTosina B CBOEBPEMEHHOM MH(OPMUPOBAHUKN Pa3pabOTUMKOB NPUNOXKe-
HUN O BHECEHHbIX 3MeHeHuAX. LLIabnoHbl TeCTMPOBaNMCbL Ha3HAYEHHLIMU NPOEKTUPOBLLUMKAMU HA NpeaMeT
yao6CTBa U NPAKTUYHOCTU NPUMEHEHUS 1aHHbIX LUIABNOHOB.

r) Paccmarpusaembie obnactu

Mpu cocraeneHnu n oGHOBNEHUM LLIAGNOHOB NPUBMEKAIOT CNELUanUCTOB pasnuyHbIX npocuneir. Mpu-
NOXEHNe UCNonb30BanoCh B NPOEKTHO-KOHCTPYKTOPCKMX OTAenax no Bcemy Mupy. OOydeHue u noaaepxky
obecneynBaloT KNo4YEBLIE NONMbL30BATENU HA canTe Unu paspaboTYMKN NPUIOXKEHUI B LEHTPanNbHOM (byHKUMU-
OHanbHOM noapasaeneHun. LLlabnoHsbl BcTpamsaiotr B IT-MHpaCcTpyKkTypy, NOSTOMY NpeaoCTaBneHne HOBbIX
UMM U3MEHEHHBIX LWABGNOHOB NPaKTUYECKU HE NPUBOAMT K AOMONHUTENbHLIM pacxoaam.

1) Peanusaunsa KBE-npunoxeHus

OCyLLUECTBMMOCTb M1 9KOHOMUYECKYIO XXM3HECNOCOOHOCTL KBE-npunoxxeHusa npoeepatotT ¢ Hayana npo-
eKTa, nocne yero KoMmnunupytot pyHkuuio PowerCopies (dyHkuna CATIA V5, npeagHasHauYeHHasa ANa CNofsb-
30BaHUs LWAaGNoHOB).

LLIaBroHbl MHTENNeKTyasrbHbl, T. €. CNOCODHbI pearupoBaTe HA BHECEHME U3MEHEHUI KaKk B npouecce
0OHOBNEHUA JaHHbIX, Tak U nocne aroro, bnarogaps TakMuMm 0COOEHHOCTAM, Kak mapameTpbl, NpaBuna, TecTbl
n opmynel. Hanpumep, ecnu B kKaBenbHOM 3a>XMME N3MEHANCA gnameTp kabens, TO U3MEHANUCL U reoMe-
TPUYECKME NapaMeTPbl 3aXKUMa ANsi COOTBETCTBUA NPOM3BOACTBEHHBIM XapakTEPUCTUKAM: MPOCTPAHCTBY ANS
CBOEVi YCTaHOBKW, BECY, CMOCOBY U3roToBNeHUs u npeaensHoii Harpyske. MNepBoHauyansHO Bce nonb3oBarenu
NpoxoasT 00y4yeHue, a HOBbIE COTPYAHWKM ANISE OCBOEHWUSA HOBOW METOAUKU MOMYyYaloT COOTBETCTBYHIOLLYIO UH-
dhopmaLuio, B TOM YACHE B YaCTU aKTyanu3auum u BHECEHUS U3MEHEHUIA.

e) 3HaHus u 6a3bl AaHHbIX

B wabnoHax oTpa)eHebl 3HaHWUA, NPeACTaBMNEHHbIE B CTaHAapTax, NpaBunax U Hopmax NpoeKTUPOBaHMS,
a TaKkKe SMMUPUYECKUEe 3HAHUS COTPYAHMKOB KOMMAaHUU. OTU 3HAHUSA MOCNE UCNOMb30BaHUSA LWABNoOHOB J0-
CTYMHbI B COOTBETCTBYIOLLEM (halne NPOEKTHLIX AaHHbIX, TAK KaK HEKOTOPbIE NapamMeTpbl MOXXHO M3MEHATb.

X) Wcnonb3yemele cpeacTsa peanusayuu

CAD-cucrteMa oCHOBaHa Ha COBPEMEHHOM KOMMEPYECKOM napameTpu4yeckoM MOAENMPOBaHUM U MNO-
3BOJIAIET UHXXEHEPAM MO 3HAHUAM Pa3NMYHbIE BAPUAHTbI YCTAHOBIEHWUS OrpaHNYeHUn U NpaBun (C NOMOLLbIO
rpaduyeckoro uHTepgerica). Takum o6pasom, 3HaHUSA MOXHO COXpaHATb HenocpeacTeeHHo Ha CAD-apeBe.

1) 3arparhbl, BbIrogbl, Npobnemsl

LLIaBroHbl — 3TO CPEeACTBO NPEAOCTaBIIeHNs CYLLECTBYIOLMX CTAHAAPTHLIX FEOMETPUYECKNX SIEMEHTOB
coobulectsy pa3paboTunkos BO BCEM Mupe. [pu 3TOM OTCYTCTBYET HEODXOAWMOCTb 3HAKOMUTLCH C pa3nuy-
HbIMWU PYKOBOASALLMMU AOKYMEHTAMU U CTAHJAPTaMMU, TaK Kak reOMEeTPUYECKUE ANEeMEHTLI aBTOMaTUYECKN BBE-
[€eHbl B MOAENb, KOTOPYIO HEOOX0AMMO UCMONbL30BaTL B COOTBETCTBUU C AENCTBYIOLLMMU B HACTOSALLEE BPEMS
npasunamu u obasarensHbIMM TpeboBaHNAMU. CyLLECTBEHHBIM NPEUMYLLECTBOM LLABNOHOB MOMUMO 3KOHOMUK
BPEMEHU ABMSAETCA rapaHTUPOBaAHHOE Ka4eCTBO MHTEPMENCOB. Npu OLEeHKe pacxoaoB crieayet NpuHUMaThL B
pacyer He TOMIbKO Pa3oBble 3aTpaTbl HA co3aaHue wabnoHOB, HO M 3aTpaTbl Ha UX noaaepxaHue, obyyeHue
paboTbl C HUMK U TECTUPOBAHUE. CriedyeT yYUTbIBaTh CTENEHb CNOXHOCTU LWIAGNOHOB. OHU AOMKHbI BbIThb CTa-
OunbHBIMK B NpoLecce OYHKLIMOHUPOBAHMS, XapakTepn3oBaThb TEKYLLIEE COCTOsIHWE U 0BecneunBaTb HagexXHble
pesynbTarhl; BCE TO A0MKHO ObITk NMOATBEPXKAEHO rapaHTUSIMKN Pa3paboTUMKOB NMPUMOKEHUI U CeLManucTamm,
OTBETCTBEHHbIMM 32 TOT UMM UHOW KOMMOHEHT. B npouecce pa3paboTku HeoBXxoauMOo nomny4yatb 0400peHne Ko-
HEYHbIX nonb3osaTeneil. OnbIT NOKa3bIBAET, YTO YEM BbiLLE YPOBEHL 0A0OPEHUS CO CTOPOHLI NOMNbL30OBaTENEN,
TEM NpoLLe npoueaypa BHEAPEHUS WABNOHOB. 10 STOM NpuYMHE creayer CBOEBPEMEHHO MPUBIIEKATb NOJb-
3oBatenein Bo n3bexaHue HexenarenbHbIX NOCNeACTBUIA, KpOME TOro, B paboTe AOMKEH NPUHUMAaTL ydacTue
npeacraBuTenb pa3paboTunka NPUNOXKEHNUs Ans NOAAEPMKKM U NPU HeoBxoauMocTu AopaboTku LabnoHOB.
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7.2.1.3 KoHdpurypatop CBepneHns OTBEPCTUIA B KacceTax U3 HepXaBetoLlein cTanm

a) WcxogHble gaHHble

B paHHOM npumepe npeacTaBfieHa KOHGUrypauus BblCOKOKAYECTBEHHbIX kacceT (CM. pUCYHOK 13),
B KOTOPbIX OTBEPCTUS ANA COEAMHEHMWI YaCTUYHO peasin3oBaHbl Ha OCHOBE CTaHAAapTHbIX KOHdurypaumii n
4YaCTMYHO Ha OCHOBE KOHCTPYKTMBHbIX crnieuudmnyeckmx TpeboBaHmnii 3aka3umka. B KOHCTPYKLMKM KacceTbl cne-
[0Basio paccuntaTb YTONALWEHNA U YrybneHnsa ons ynopHbIX KPOHLWITENHOB B 3aBUCUMOCTM OT reOMeTpumn npu-
IMBOB ¥ OTBEPCTWI, aTakxe OT MPOYHOCTMHKECTKOCT MaTepuasna kacceTbl M 0COGEHHOCTEN ee MOHTaxka Yy 3a-
Kaszumka. NMomM1MMOo pyyHOro OTKPbLITUS M aganTtauuun CyLlecTByrLWmX NpoektoB kK CAD-cucteme MHOTO BpeMeHM
3aTpaunBasiochb rnaBHbIM 06pPa3oM Ha BHECEHME U3MEHEHUIA B NepeyeHb 3NIEMEHTOB M paboumx MecT, a Takke
Ha MpPOV3BOACTBEHHbIE KOHCY/bTauuUW. YkasaHHble Meponpustus noTpeboBasiM 3afeiiCTBOBaHUS [ECSATKOB
pabounx MecT NPOEeKTUPOBLLMKOB.

PucyHok 13 — KacceTa C Tpemsi CKOH(OUIyprpOBaHHLIMU OTBEPCTUSIMU Ha 3aaHEM 60pTuke (C Mackoi BBOAA)

6) Uenu peanusaunm KBE-npunoxexHus

[ns noBbILEHNA KayecTBa BbIMOMHAEMbIX paboT M cokpalleHus 3aTpart (T. e. o6uuMx 3aTpar Ha 06-
paboTKy 3aKka3oB, KOTOpble AO/MKHbI ObiTb 3HAYMTENILHO COKpPALLeHbl HAa BCex 3Tanax paboT) Heo6XoAuMMO B
COTpyAHMYeCTBe C AenapTaMeHTOM YnpaBfieHusl, NPOEKTUPOBaHMS U NPOU3BOACTBEHHOIO MN/aHNPOBaHUS
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chopMynMpoBaTL COOTBETCTBYIOLLME LIENEBLIE NMOKa3aTenu, Hanpumep hMKCUPOBAaHHLIA LIeNeBoi napaMeTp
CO 3Ha4YeHUeM — CHmxeHue 3atpat Ha 10 %, 4To No3BONAET PUKCUPOBATb BbIFOAY B LUPOBOM BbIPAXEHUM
nocne sasepLueHns KBE-npoekta. B gaHHOM npuMepe Takke npeaycMoTpeHo TpeboBaHme amopTusauum B
TeyeHue 24 Mec. B kauecTBe LeneBoOmn rpynnbl Unu rpynnbl NONb30BaTeNen npu peanu3aumm 4aHHOro NpoeKkTa
paccmaTpuBanuchb He TONMbKO YYaCTHUKM MPOEKTa, HO U COTPYAHUKM oTaena npoaax. Monb3oBarenu B nepeyio
oyepeab AOMKHbI MNOMYYMTb BO3MOXHOCTE PaboThl C NPUMNOXEHUEM HA UHTYUTUMBHO NMOHATHOM YPOBHE U CHU-
YKEHWE 3aTpaT Ha NOAAEPKKY NMPOAYKLIMM.

MonbsoBatenn KBE-npunoxeHWs AOSHKHbI MOMHOCTBLIO WHTErPUPOBAaTLC B CYLLECTBYIOLUME MPOLIEC-
Cbl (pa3paboTkn NPoAyKLMK, NNaHUPOBAHWUSA NPOM3BOACTBA U T. N.) U cuctembl (IT-uHdpacTpykTypy, CAD- 1
PDM-cucTeMbl 1 T. 11.); 3aKynKa HOBbIX annaparHbiX CPEACTB U NPOrPaMMHOr0 06ecneveHus He NPeayCMOTpeHa.

B) OpraHusauus KBE-npoekTa

B coctae NpoekTHON rpynmnbl BXOAWK:

- pa3paboTuuk NpoayKLUuK;

- NPOEKTUPOBLLMK;

- MpPOrpaMMMuCT;

- NMaHOBUK NPOU3BOACTBEHHOIO OTAENA;

- pa3paboTuuk IT-apxuTeKTypsi;

- UHXXEHEep NO 3HAHUSIM.

B ponu 3akas4uka 1 nonb3osaTens BbICTYNAET NPOEKTUPOBLUMK, KOTOPLI BMECTE C NNAaHOBUKOM MPOMU3-
BOACTBEHHOr0 OTAena U pa3paboTunkom IT-apxuTeKTypbl Takke ABMNAETCA 9KCNepTOM. JKCNepTU3oi paboTbl
MHXXEHepa No 3HaHWAM, KOTOPbI BO3rNAaBMsAN NPOoeKT, U NpOrpaMMnCTa 3aHUManUCb BHELLHUE MOCTaBLUMKK
yCnyr.

r) Paccmarpusaembie obnactu

B 3aBucumocTtun ot arana paspa6otku KBE-npoekta B paboTy BKNOYanNUCh pasnu4yHbie OTaenbl Komna-
HuK. B npouecce onpegenexnuns n 06paboTkn UCXOAHBIX AAHHBIX NPUHUMANK y4acTue crneayoLume oTaenb:

- pas3paboTku;

- MPOEKTUPOBAHUS;
nnaHuposaHus pabor;
pa3paboTku IT-apxuMTEKTYpbl B KOMNAHUK;

- cny»0bl cObITa (KOMMEpPUECKUIA oTAemn).

Mocne aroro npuknagHas nporpaMMa npouecca 3anpalumBaer KOHdMrypauuio obnactu npoekTupo-
BaHWA W KOHMUrypauuio cepBucoB cnyxObl cObiTa. MnaHupoBaHue paboT (NnepeqHu 3nemeHToB, pabdoyue
nnaHbl), a TaKkkKe KOHCTPYKUUM (STAroOHHON MOAENM KacCeTbl) OCTAlOTCsl BOCTPeOOBaAHHLIMK AN NOAAEPKKU
NPOWU3BOACTBEHHBIX U UCXOAHBIX AAHHbIX.

a) Peanusauusa KBE-npunoxeHus

B Havane srana peanusaumu KBE-npunoxxeHusa pykOBOACTBO MOApPa3aeneHns NpoBoAUT TEXHUKO-3KO-
HOMMWYECKUiA aHanuM3 u aHanua puckos. CocTaB NPOEKTHOW rpynnbl 4OSMKEH COOTBETCTBOBATL BO3MOXHOCTAM
OLIEHKM MeXoTpacnesbiX NpobnemM u paspaboTkn NoAX0A0B K PELLEHUIO BbIIBIIEHHbLIX NPOGNEM Ha paHHeN cTa-
auu. MNpu oTCyTCTBMU HEOOXOAMMOCTM NPUOBPETEHMSA HOBOTO annapaTHoro UM nporpaMMHoro obecneveHus
JomkHa ObiTb obecneyeHa KOOpaMHaUMSA UCMONb3yeMbliX METOAOB U cpeacTB. Mocne aHanusa TpeGosaHui
K KOHCTPYKUUK KacceTbl KBE-npunoxexHne AOmMKHO NOMyYnuTb aBTOMAaTMYECKU BCIO HEOBX0AUMYIO Npou3Boa-
CTBEHHYI0 AOKYMEHTaLMUIO (HanpuMep, nepevHei aNemMeHToB u pabovymx NnaHoB), a Takxe No coobpaXKeHNsIM
yrnpasneHnsa Ka4eCTBOM — KOMMUMALUIO COOTBETCTBYIOLMX AaHHbIX (HANpUMep, NPOTOKONAa UCNbITaHWIA).

XoTAa yKasaHHble acnekTel Peanu3oBaHbl ele B UCXOAHOM NPOTOTUNE, OLHOBPEMEHHO CHOPMYNUPO-
BaHbl U KPUTEPUU NPUEMKU TEXHONOMMYECKOrO NpoLecca, YTOObl 3TU KPUTEPUU MO3BONANM NPOBEPSThL MNpa-
BUMbHOCTb UHTErpauun KBE-npunoxeHus B CyLLECTBYIOLLME NpoLecchl. B gaHHOM npumepe Ans onucaHus
npouecca UCMosb3yoT YHUPULMPOBAHHLIN A3blk MogenupoBaHua UML. O6bekTbl 3HaHWUi, cogepkalumecs B
JaHHOW MOZenu npouecca, Ux B3auMOCBA3M M METOAbI MOMyYeHbl METOAOM SKCMEPTHOro onpoca (HeCTpyk-
TYPMPOBAHHbLIX MHTEPBLIO), @ TaKke ¢ nomowbio CAD-MOAenM U aHanu3a nepeYHsi SNeMeHTOB, NMOCIe Yero
OHM Bbinn aganTupoBaHbl k 6ase 3HaHuin. Mepyto Bepcuio KBE-NpuUno)XeHus NpoBePSOT Ha COOTBETCTBUE
KPUTEPUSIMU NPUEMMEMOCTU (OLIEHKU KayeCcTBa) U NOCTOAHHO OGHOBMAIOT C MOMOLLBIO TEKYLLMX SKCMEPTHbIX
0030pOoB, a TaKKe NYTEM HEMPEPLIBHOrO BBOAA HOBLIX 3HAHUIA.

€) 3HaHua n 6a3bl AaHHbIX

3HaHua 3akpennanucb B KBE-npunoxeHnn nocpeacTtBomM COMETAHUSA KOMMMEKCHOTO (MIHTEFPUPOBaH-
HOro) U CBAA3aHHOro nNoaxofoB. OCHOBHOW NPEANOCLINKON ANA 3TOr0 SAABNANOChH UCMONb30BaHUE napame-
TpusoBaHHbix CAD-MoAenemn, KoTopble MOXHO ObiNO AMHAMMYECKM «adanTUpoBaTb» K HOBbIM OrpaHu4u-
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BalOLWMM YCMOBUSIM C MOMOLLbIO NPaBW W OrpaHWyeHunil. Kpome Toro, CTpykTypa, cojepxaliasi nepeyHv
3/1IeEMEHTOB 1 paboune nnaHbl, co3gaBanack B ERP- nnm PLM-cucteme, a Takke ynpasasnacb € y4eToMm
YCTaHOB/IEHHbIX NPaBW/ 1 orpaHuyeHunii. Kpome Toro, atm npasunia v orpaHnyeHns (CM. pucyHok 14) npepg-
cTtaBnsauch B Buae XML-paiinoB. Pacwimpsemblini s3bik pasmeTkn XML npeactaBnsiet coboii popmy Tek-
CTOBOro NMpeAcTaB/feHNs nepapxmyeckn CTPYKTYPUPOBAHHBIX AaHHbIX U XapakTepudyeTcs He3aBUCUMOCTbIO
OT MCMOJIb3yeMOIN KOMMbIOTEPHON NNatgopmbl M NPOCTOTON pacnpocTpaHeHus (CM. pucyHok 15). Peanu-
30BaHbl He3aBKCKMble OT MnatopMbl NPOrpaMMHbie MOZYN, B KOTOPbIX MCNOMb3oBanucb XML-thaiinsbl
1 geiicTBoBany cofepxalinecs B HUX npaBuna. 3T MOAy/M Takke obecrneumBaloT AOCTyn (aBTOMaTW3n-
POBaHHbIN) K UCTOYHMKAM AaHHbIX (MOCTynawwmx, Hanpumep, n3 PLM-cuctemsl) € Uenbio BBOAA AAHHbIX/
3HAYEeHU B KOHKPETHbIe Mpasuna.

PucyHok 14 — CAD-6a3a 3HaHuii — NO3ULMOHNPOBAHME MOHTAXHOTO KPOHLITENHA [orpaHuyeHmne (BblAeNeHO LBETOM):
no3nUUs «/IMLOM K INLy»]

public void BerechneWinkelZahl()
{ /IBerechung der Winkelzahl

double festigkeit = kb.Material.Festigkeit;
double restFlaeche = cad.Model.GetRestFlaeche();
double blechDicke = cad.Model.GetBlechDickeQ;
/IConstraint
Constraint constraint = kb.Comp.P203.Winkel.F1;
int anzahlWinkel = (int) solver.Solve(constraint, restFlaeche, blechDicke, festigkeit);
//IRegel keine Losung
if (anzahlWinkel— 0) throw ExceptionNoSolution;
else cad.Model.SetWinkel(anzahlWinkel);}

PucyHok 15 — TpocToii npumep Ha si3blke C#, 3aMCTBOBaHHbIV 13 6a3bl 3HAHUIA NPUNOXEHMNS
(orpaHnyeHve v nNpaswso)
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X) Mcnonb3yemble cpeacrea

CAD-cuctema OCHOBaHa Ha WCMOJIb30BaHUK COBPEMEHHOro KOMMEPYECKOro cpefcTsa napametpuye-
CKOro MOAeNnpoBaHusA. B 4yacTHOCTW, MPU 3TOM BbINOSIHEHO O6palleHne K PyHKUUAM, onpeaensemMbiM Nosib-
3oBatesiem UDF, a Takxe K BHyTpeHHemy MakponporpammuposaHuio B CAD-cucteme. lMpu Hanuumm pac-
LUMPEHHBIX (PYHKUWI NporpaMMupoBaHna pekomeHayeTcss npumeHaTe CAD-cneumduuHblii API-unTepdeiic.
B aTOoM cnyyae ABHOe MporpaMMupoBaHMe MOXHO BbIMOHATL C UCMOJIb30BAHUMEM TaKMX A3bIKOB, Kak Java®,
C#® nnm PYTHON®.

1) Pacxofbl, npeumMyLiecTsa, npobnemsl

MepBoHayasibHble BpemeHHble pacxofbl Ha peanusauuio KBE-npoekTa cocTasBnsioT MNpUMepHO
20 uyenoBeko-fHel (BHewHue) n npumepHo 30 YyenoBeko-AHel (BHYTpeHHME). Pacxofdbl Ha TexHuuyeckoe 06-
CNYyXXUBaHUE KaXA0N KacCeTbl-HOCUTENS — NPUMEPHO 4 Y, a SKOHOMUS Ha KaXAoi KoHdurypauum — npnbnm-
3UTeNIbHO MO 2 Y paboyero BpemeHu.

CyuwiecTBeHHble TPyAHOCTW B AHHOM NpPOeKTe BO3HWKAOT Npy BbI6OpPe METOA0B MAEHTUMUKaLUM 1 co-
yeTaHusa 3KCNepTHbIX 3HaHWI, KoTopble TpeboBanu cornacoBaHus O6LMX NpeAcTaBneHuil, a Takke onpefe-
NIeHNs NPOTOTUMOB C MMHUMasIbHOM, HO AOCTATOYHO NOMHONM peanusauneii ansa nepsoli gemoHcTpauun KBE-
npunoxenus. M3-3a cnoxHocTein B paboTe oTgena npoAax BHELWHWI Be6-uHTepdheiic 6yayT paspabaTbiBaTb
B nocsieflytolem rnpoekTe.

7.2.2 PelweHna Ha ocHoBe KBE-cuctem n mogynei

7.2.2.1 TIpoeKTpoBaHue pexylueli rofloBK1 CTaHKa C MOMOLLbIO N0/1b30BaTeIbCKUX ArnarpamMmm

a) lMcxogHble faHHble

CpefHecepuiiHblii NPOU3BOAMTENb BbICOKOKAYECTBEHHbIX MPELM3NOHHbIX MHCTPYMEHTOB paspabaTbl-
BaeT MOMMMO CKNafCKUX MHCTPYMEHTOB W cheunasibHble MHCTPYMEHTbl Ha 3akas (Hanpumep, KoHurypupy-
emble pexyliue ronioBku, CM. PUCYHOK 16), KOTOpble COCTaBASKOT OCHOBHON 06beM NpoAax. DTW TFO0BKM
UCMOb3YIOT AN1A NPUAaHUSA onpefenieHHbIM 3aroToBKkaM creuuanbHoro npoduns. Mofo6HY0 KOHCTPYKLMIO
noAAepXunBaloT a/IeMeHTbl (POpMy/ibl U NapaMeTpuyeckne Moaenu, 3afaHHole nonb3osarenem. Kpome Toro,
CyLlecTByeT knaccudukaumsa ans noucka aHasiormyHbIX MHCTPYMEHTOB.

PucyHok 16 — KoHdourypupyemas pexylias ronoska

OfHakKo paHee N3roTOB/IEHHbIE U Y€ HE MOALEPKMBAEMbIE MHCTPYMEHTbLI BCE €Lle HaXOAWIUChL cpean
npokiaccMmunpoBaHHbIX MHCTPYMEHTOB, NMO3TOMY B KOHCTPYKLMAX HE Gblnv yUTeHbl COBPEMEHHbIE MeToAbl
NpPOM3BOACTBA, CTaHAapTbl U T. M., @ HAAEHHbI B NepeyYHe MHCTPYMEHT HE MOr MOJIHOCTbI OTBeYaTb Tpeb6o-
BaHMsIM 3akKasuuka.

6) Uenu peanusaymn KBE-npunoxeHus

BaxHbIMM 3afi@a4aMu, KOTopble HEO6X0AMMO peLIMTb nocne BHeapeHuss KBE-cucTemsbl, SIBASOTCS OT-
Ka3 OT MoucKa yXe CyLeCTBYIOLUNX KOHCTPYKLMIA U HEMpepbiBHOE HOBOE MPOEKTUPOBaHWE, HadvMHas c 3aTa-
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na o6paboTku 3akasa, C LEeNbl BbIMOSHEHUS TpeboBaHWil 3akasuuka. [ns NpOoeKTMpOoBaHWA cneumasbHbIX
WHCTPYMEHTOB C/ieflyeT UCMOo/b30BaTb TO/ILKO CTaHAAPTHbIE MOHTaXHbIE AeTanu W, eCnn 3TO BO3MOXHO, He
MCMnonb30BaThb ChneunanbHO U3rotaBnMBaeMble AeTann. B To xe Bpems Konsieram-npoeKkTMpoBLUvkamMm Heob-
X0AMMO NpPefoCcTaBNsATb NPaBO Ha BHECEHWE U3MEHEHWI B KOHCTPYKLMU, HA YTO OPMEHTVpOBaHa ctaHaapTu-
3aums npouecca npoekTupoBaHusa. Kpome TOro, CTpykTypa BCeX cneupanbHbIX MHCTPYMEHTOB A0/KHa ObiTb
OMHaKOBOWM, a BCe MHTepdieiicbl — 3afaHHbIMK. Elle ofHa 3agadya cocTosfa B MOBbIWEHUW HaLeXHOCTU
npouecca. Kaxgaa KOHCTPYKUMA [O/DKHA COOTBETCTBOBATL OMNpefefieHHbIM CTaHA4apTam W CyLlecTByloLemy
TEXHNYECKOMY YPOBHIO KOMMaHuu. [NepeyeHb 3NeMeHTOB (geTasneii) JO/MKEH COCTaBNATLCA aBTOMAaTUYECKN;
oTAen NOAroTOBKM [OKYMeHTauun fo/mkeH 6biTb CBOEBPEMEHHO NPOUHAOPMUPOBAH OTHOCUTE/IbHO XOAa Bbl-
NOJIHEHUA NpeaBapuUTeNbHbIX paboT.

B) OpraHusauma KBE-npoekTta

YnpaBneHne NpoekToMm OCyLLecTBAsSeT oTAen pa3paboTku, KOTOPbI COBMECTHO C OTAE/I0OM ynpasieHus
npoaykumen onpegensieT cTaHAapTHbIE KOMMOHEHTbI HA OCHOBE CYLLECTBYHOLLNX NMPOEKTOB W PbIHOYHbIX OLe-
HOK. Bce npvmeHunMble CTaHAapTbl U CYLLeCcTBYOLWME PyKOBOAALLME OOKYMEHTbI MO NPOEKTMPOBaHMI0 corna-
COBbIBAIOT C OpraHamu Mo ctaHgapTusauuy n paspaboTke, a Takke PerncTpupytoT.

r PaccmatpmBaemble 06nactu

[Mpouecc NpoeKkTMpoOBaHNA NHCTPYMEHTa onpegenieH oTAaesaMn NpPoeKTUPoBaHus, T. €. OTAeslaMu, KOTo-
pble OO/KHbI ONpeaenaTb napameTpbl, BBOAMMbIE 1A KOHUrypupoBaHus. CoTpyaHWKW, ydyacTBOBaBLUME B
nporpammMumpoBaHnu, NPOxXoaAT obyyeHne paboTe c BbibpaHHbIM KOMMepyeckum KBE-mogynem, nogaepxky
KOTOPOro B MPOEKTe MOr OCYLLECTBAATb BHELUHUA KOHCY/bTAHT. 3Tanbl NPOEKTUPOBaHNA OnpeaenstoT no co-
rnacoBaHuio C NPOEKTUPOBLLUKaMU.

) Peanuzaumsa KBE-npunoxeHus

OTAenbHble aTanbl NPOEKTUPOBAHUA/KOH(PUTYPUPOBaHUS, (OYHKLMM W KIaccbl NPOrpamMmupyroT c uc-
nosib3oBaHnemM kommepueckoro KBE-mogyns. B aTux knaccax COXpaHsAT AaHHble, MHGOpMaumMio 1 3HaHUA
(Hanpumep, cobpaHHble M3 MPOM3BOACTBEHHbIX npasui). CBA3aHHaA ¢ HUMKU KomMmepdeckas CAD-cuctema
NS No/b30BaTeNbCKOro nHTepdelica BbIMOMHAET PyHKLUM UHTepdhelicHOro AnanoroBoro crainepa, Ncnosb-
30BaBLUErOCA B KAYECTBE 3KPAHHOro OKHa BBOAA (CM. PUCYHOK 17).

PurcyHok 17 — DkpaHHOe OKHO BBOZJA NMPOEKTMPOBLLMKA

[ns ypo6ctBa Monb3oBaTesisi M ONEPATUBHONO YCTPaHeHMst OWMG0K B MpoLiecce NporpaMMUpOBaHus
nporpavMmMa npegnaraet paspaboTumkaMm pas/iMyHble BapuaHTbl 3KPAHHOTO OKHA.

Mocne 3Toro NPOBOAWTCA KOMMNUASILMS A@HHbIX, YTO HEOGXOAVMMO A5 BbIMOIHEHWS] NMOCNEAYOWMUX NPo-
LieccoB (Hanpumvep, 3afaHns aTpubyToB ANa OTAena NOAroTOBKM AOKyMeHTauuu). MNocne Bbinycka 6eTa-Bep-
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cuM cpefcTBa TECTUPOBaHUSA CO34at0T B COOTBETCTBUM C NPOEKTOM. OLUNGKK, BbISIBMIEHHbIE NPY TECTUPOBAHUM,
ycTpaHsT B Bepcun Ne 1. [ocne aToro NpoekTVpOBLUMKM, elle He yyacTBOBaBLUME B paspaboTke, NMpoxoasat
06y4yeHve, a NpUNoXEHNE BHEAPAIOT,

€) 3HaHus 1 6a3bl faHHbIX

3HaHuA n3BnekalT U3 NPOU3BOACTBEHHbIX MPaBu/, CyLLECTBYIOLLUX NPOEKTOB, PYKOBOACTB MO MPOeKTH-
POBaHMWIO 1 C NOMOLLbIO UHTEPBLIOMPOBAHUA MepcoHasia. 3HaHWSA COXPaHAT Y NMPUMEHSAIOT B UCXOLHOM Koae
Ha A3blke nNporpamMmmupoBaHuss KBE-moayns ¢ UCnosib3oBaHWeM K1accoB U OYHKUMIA (CM. pUCYHOK 18).

list ) MKBJdentRingeL: MKBJdentRingeLA:+MKB_|dentRingelLB:;
string ) IdentnoMesser_PRT:

$rev « nth(26, dateired2:);

# ug_printvalue($rev);

Serg « IdentnoMesser+"_"+Srev;

string MKBJdentn}(')Messer: IdentnoMesser:;
string MKB_Messer_REV: @

Srev « nth(26, dateired2:);

# ug_printvalue($rev);

# Serg « IdentnoMesser:+"_"+$rev};

(integer ) Referenzpunkt: 2;
(number ) MKB_PosMax _re: if Referenzpunkt:=1 then loop{
for Sind1in MKB_SchneidenposL:;
for Swert is localx(first($ind 1));
max_of Swert;
else MKB_Holzbreite;:+DeltaX:;
(number ) MKB_PosMax_li: if Referenzpunkt:=1 then loop{

for $ind1in MKB SchneidenposL:;
for Sind2 in MKB3CHNEIDENL_WERTL:;
for Swert is localx(first(Sind1)+nth(2,Sind1)‘
Sind2);
max_of Swert;}
else MKB_Holzbreite:+DeltaX:;

PucyHok 18 — dparmeHT 6a3bl 3HaHWIi B KayecTBe UCxoAHOro koga KBE-moayns, sctpoeHHoro B CAD-cuctemy

X) Wcnonb3oBaHHble cpefcTBa peanmsauuu

[na nporpammupoBaHust UCNOMb3oBaH Kommepyeckuit KBE-mogynb CAD-nporpammHOro obecneuve-
Hus. Monb3oBaTtenbCckne nHTepdelicbl KOMNUAMPYIOT C NMOMOLLBID MHTEPEeNCHOro AManoroBoro crainepa
CAD-nporpammHoro obecneuyenus. NpeumyLecTso Ucnonb3osaHHoro KBE-modyns u uHtepdeiica guanoro-
BOrO CTainiepa — 3TO Ux nonHasa uHterpaums B CAD-cuctemy. MNpu 3TOM paspaboTymK He NosyyvaeT MHCTPYK-
UMiA No NporpaMmupoBaHui0 MHTepdeiicos APIl, NO3TOMy COBMECTMMOCTb paspaboTaHHoro KBE-npumepa B
cnyyae n3meHeHust Bepcum B CAD-cucTeme He MMeeT OrpaHuyeHui,

n) 3artpaTtbl, BbIroApl, NPob6aeMbI

Ona peannsauun ganHoro KBE-npoekTa notpeboBasnca NnpMMepHO OAMH YenoBeko-rod. B npouecce pa-
60T Heobxoaumo obecneunTb BO3MOXHOCTb AONOHUTENbHOIO pacluMpeHns HOMeHKNaTypPbl MOHTaXKHbIX KOM-
noHeHTOB. MNocneAytoLive 3a4a4un BKIOYAIOT B Ceb5 MHTerpaumio B A3bik nporpammuposaHns KBE-moayns, a
Takxe obecneveHune 3alWuTbl AaHHbIX. Bnarogaps peanvsauuy JaHHOrO NPOeKTa MOXHO 6bl10 CAKOHOMUTL MO
KpaliHeii mepe 60 % OT nepBOHaYasIbHO 3ani1aHMPOBAHHOIO BPeMeHW pa3paboTku.

7.2.2.2 TMpumep 0byyeHns ans msydveHms 6asoBbix KBE-gpyHkumii B CAD-cucteme

a) WcxopgHble gaHHble

[JaHHbIli npumep OTAMYaeTcs 0T BCeX OCTasIbHbIX NPMMEPOB Npexae BCEro TeM, YTO OH B NEPBYI0 oue-
peab NpegHa3HayeH A5 03HAKOMJ/IEHUSI y4acTHMKOB npoekTa ¢ KBE-mopgynem cyuwiectBytoweinr CAD-CUCTEMBI.
HaunHasa ¢ napameTpusaumm CAD-mogenu (Hanpumep, MOAENW APOCCEeNbHONM 3aCNOHKN B 6EH3UHOBOM /BU-
ratesie) BbISAICHANOCH, Kakum o6pa3om B CAD-Mofenb MHTErpupoBaHbl OorpaHuyeHus (opmyrbl), npasuna,
pacyeTHble Tabnuubl, TECTbl U peakuun, a Takxke kakum obpasom KBE-npunoxeHus MOXHO paspabaTbiBaTtb
B BuAe LWab/ioHOB 4519 KOMMOHEHTOB. B KayecTse wabnoHa B JaHHOM NpYMepe BbICTyNaeT WHTeNeKTyanb-
Has «HeliTpanbHasa (He 3aBucslWaa OT 3aka3a)» mcxogHas CAD-mogenb, KoTopas ¢ y4eToM onpefesnieHHbIX
Tpe6oBaHWii 3aka3umka NPUHUMAET TOMIbKO reoMeTpuyeckne AaHHble (He06XxoAuMble AN pelleHnss COOoTBeT-
cTByloLLell 3agaun). Ha nepBoM mMecTe B JaHHOM MpYMeEpe MoCTaB/ieHa He CTOMLKO Lie/b COKpAaLLeHns 3aTpar,
CKO/IbKO BO3MOXHOCTb pa3paboTkn KBE-npunoxeHus ¢ cootBeTcTBytOW MM Moaynem CAD-cucTeMbl.
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6) Uenn peanusaunm KBE-npunnoxeHuns

B gaHHOM npumepe onucaHbl OCHOBHblE 3Tanbl, KOTOPble HEO6XOAWMbI ANS peanu3auun pagvkasb-
HOro (aBTOAMAAKTMYECKOro) noaxoda K ucnonb3oBaHuio B CAD-cucteme 6a3oBbix KBE-goyHKUMiA. YkasaH-
Has npouenypa npv 3ToM HecneuuduyHa A8 KOMNaHuM U He Harpas/ieHa Ha ONTUMMU3aLuMio KOHKPETHOro
npouecca paspaboTkn. AKLEHT MpW 3TOM cAefnaH Ha NoBbllieHne yao6CcTBa akcnayatauum 1 MCnosib30BaHus
KBE-geMoHcTpaTopa C NMpo3payHoil M MHTYUTUBHO MOHATHON CTPYKTYpoOi. TpeboBaHMs OTHOCUTE/IbHO aMop-
TM3auymmn (B 3KOHOMUYECKOM CMbIC/IE) HE YCTAHOBJ/IEHDI.

B) OpraHusaunsa KBE-npoekta

[JaHHbIli npumep noneseH ANs Tex COTPYAHMKOB, KOTOPble MMEKT HayaslbHbli OMbIT paboTbl C OCHOB-
HbiMy CAD-OYHKUMAMMW, TakMMU Kak KOMMUAAUMSA, ynpasfieHue KOMMOHeHTamu, co3faHue W NpocTaHoBKa
pa3vepoB yepTexel, a Takke NosyvyeHne MPOCTbiX 6a30BbIX 3/IEMEHTOB M3 3TUX YepTexeli (BpawarenbHbIX
N pacTArnBaemblX NPOEKTHbIX 3/1eMEHTOB). [puMeHeHne 1 nojaepxaHue wabnoHa, co34aHHOro Nofo6HbIM
€noco6oM, MOryT BbINOMHATbL CNeuuanucTbl l060ro TEXHUYECKOro oTAena KomnaHun (Hanpumep, NPOoeKTHO-
KOHCTPYKTOPCKMUIA oThen).

r Peanusauua KBE-npunoxeHus

Bravane HeobxoAnMMO onpefennTb napameTpbl, KOTOPble BAMSAIOT HAa XapakTepucTukn wabnoHa. B ka-
YyecTBe MNpumepa npu 3ToM KUCMOJb3YT APOCCENbHYI0 3aCNOHKY 6EH3MHOBOrO ABuUrartesns, 478 KOToporo onpe-
JensowmM napameTpoM ABnseTcsa ero pabouunii 06beM, 06bIYHO XapakTepu3yoLnii pacxos Bo3ayxa. MNapa-
MeTp «pabounii 06beM ABuUraTens» BblpaXkeH BELLeCTBEHHbIM 3HAYEHNEM M Mpeobpa3oBaH B reOMeTpUYecKuil
napameTp — KoahpuumMeHT paboyero o6bema. AHa/IOTMYHO Onpegenexbl U Apyrue reomeTpuyeckne napave-
TPbl M MX B3avMO3aBMCUMOCTH, KOTOpble CBA3aHbl C NapameTpaMy MOZENN Ha vyepTexax (4uamMeTpoM, Yriom,
cMeleHmsaMn 1 T. n.). Mocne atoro CAD-MoAenb MOXHO perynmposaTb C NOMOLLBIO NapamMeTpoB, KOTOpble B
JaHHOM npuMepe B Hell onpegeneHbl ¥ coXpaHeHbl (CM. ApeBO MOAeNV Ha pucyHke 19).

User Defined Feamre .
Parameter & Constraints

+--j# Clip
GeOffneter Korper Clip
>Ebene zenlral

¢ Paametef
“ffP Hubraum -2

Punkt links -M - Hubraumfaktor =24mm=20mm-+(2mm* Hubraum )
Punkt rechts —~ Winkel Abstand Muster=23,5564deg
I Ebene links

‘Anzahl Schrauben'=5
Ebene rechls

Z£2 Abschnitt Randkinve -m Kragenradius=28,8tnm= Hubraumtaktor*1 2

mjp Leitkurve Clip -m  Abstand Tang Ebene'=28,8mm="Kragenradius
*- Rippe ~ijf8 'Luftkanalradius'=23,0mm="'Kradius'-5mm
r[7. Profil dip

) . -40 Rad Dorn Muster'=38,4mm="Hubraumf8ktor*1.6'
L —Leitkurve Clip

Regein
if (Anzahl.Schrauben® <=4) /* WENN-Bedingung erfUllt */
{"Winkel .Abstand.Muster®™ =120deg) /* DANN Aktion A ausftlhren*/

else {"Winkel .Abstand.Muster™ /* SONST Aktion B ausfiihren*/
=(360deg-(2*("Winkel .winkelige.Ebene® )))/ ("Anzahl .Schrauben® —1)}

PrcyHok 19 — CAD-mofenb ApoccefibHOM 3aCNOHKN (C COXPaAHEHHbIMU 3HAHUSIMU)

Ha cnepgyloulem 3tane normyeckne B3anMMO3aBUCUMOCTU ONPELEenAnT C NOMOLbI0 npasun. [Ans
JaHHOro npvMepa npasui0 COCTOUT B HEOOGXOAMMOCTU PaBHOMEPHOIO pacnpefesieHns Tpex KpenexHbIX
6onTOB Mo BCcemy (pnaHuy. Bosbluee yncno 60NTOB PaBHOMEPHO pacnpefesieHo Mo cerMeHTy dunaHua,
KOTOpbI orpaHnMyeH kopnycom. COOTBETCTBYHLLEE MpPaBUIO MpPUBELEHO Ha pucyHke 19. JononHutenb-
HbIli BapuaHT — WCMONb30BaHWe Mnonb3oBaTenbekoin yHkumn UDF, KOTOPYD MOXHO paccMaTpuBaTb Kak
«apeBo YacTHoik CAD-modenv» 1 Ucnonb3oBaTtb B 06O Touke ApeBa Mogenn 605ee BbICOKOTO YPOBHS.
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®yHkuma UDF copepuT BCe BHYTPEHHUE Auarpammbl, OGbEKTbl, COOTHOLLEHUA, napameTpbl unm ¢op-
MYfbl U CBAAI3aHA C KOMMOHEHTOM 60nee BbICOKOr0 YPOBHSA TOMbKO NMOCPEACTBOM 3fIEMEHTOB TUMA CCbINKK
(«ycnosuit cOOpKuU»).

B 3aBucumoctu ot Buga CAD-cucremsl Luenesoe HasHadeHne dpyHkumn UDF u atansl ee cosaaHusa (unm
3agaHuAa napaMeTpos/KoHdUrypaummn) pasnuyarca. B goBepLueHnn BCEro npoBoauioch BCTpausaHue pac-
yeTHon Tabnuubl KT, KOTOPYIO MOXHO MCMONL30BaTh ANS ONEePaTUBHOIO CO34aHUSI CTaHAAPTU3MPOBAHHBLIX
BapWAHTOB.

PacueTHyto Tabnuuy MOxHO cocTaensATb nubo B CAD-cucteme, nubo M3BHE — C NOMOLLBIO COOTBET-
CTBYIOLLETO NpOrpaMMHoro obecnedenns (Hanpumep, MS-Excel®). Mpenmyluecteo BHELIHel KOMAMAALUK
pacyeTHbIX TabnuL, 3aknio4aeTcsl B BO3MOXHOCTM 3a4aHns orpaHudeHuii ((popmyn) HENOCPEACTBEHHO B NPO-
rpaMMHOM oBecneyeHnn, YTOo NO3BOMAET UCKMIoYaTh NULIEH3WOHHYIO onnaTty 3a KBE-moaynb paspaboTtuunka
CAD-cucremsl.

) 3HaHua n 6a3bl JaHHbIX

MpakTuyeckn BO BCcex crnyyasix 6a3y 3HaHui uHTerpupyiot 8 CAD-moaenb, U TONMbKO B CNY4Yae BHELLHETO
€03[aHuUsi pac4ETHO Tabnuubl €10 MOXXHO NPOrPaMMHO YNPAaBNATL C NOMOLLBIO BHELLIHE 3aaaBaeMblx hopmyn
u npasun. PucyHok 19 unmoctpupyet 0600LIeHne 3HaHUI, uHTerpupoBaHHbix B CAD-mogens.

e) Mcnonb3oBaHHbIE CpeacTBa peanusagum

CAD-cucTema OCHOBaHa Ha COBPEMEHHOM KOMMEPYECKOM napameTpuy4eckoM MOAENMPOBaHUKN U Npe-
[JOCTaBnseT MHXeHepam Mo 3HaHUSM NPOCTble BapuaHTbl BBOAA OrpaHUYeHun U npasun (NOCPEACTBOM rpa-
dmyeckoro nHTepderica), 4To obecnevymBaeT coxpaHeHue 3HaHui HenocpeacTeeHHo Ha CAD-apese.

)K) 3arparhbl, BbIroAbl, Npobnemsbl

BpemeHHble 3aTpaTbl Ha peanu3auuio JaHHOIo NpUMepa CoCTaBnAT NPUMEPHO 2—4 Y (B 3aBUCMMOCTH
oT onbiTa nonb3oBarens CAD-cuctemMbl). Tak Kak ITOT NPOMEXYTOK BPEMEHU BKNIOYAET B ceba 06yueHue npu-
MEpY, TO KOHKPETHbIW BbIUIPbILL B BUAE 3KOHOMUM BPEMEHU UMK 3aTPAaT yKa3aTb TOHYHO HEBO3MOXHO. OCobbIX
npobnem Ans oby4eHHbIX Nonb3osarenei npu padbore ¢ CAD-cUCTEMOI HE BO3HUKANO.

7.2.3 PeweHus, cBA3aHHbIE C KOHUrypaTopaMu u3genuin u aBToMaTusauuei NPoeKTUPOBaHUA

7.2.3.1 KBE-kOHMUrypmpoBaHme nogLeMHOro 060pyaosaHus

a) VicxogHble gaHHble

CpenHecepuitHblil MPON3BOAUTENDb CMELUANM3UPOBAHHOTO NOABLEMHOIO 060OpPyAOBaHUSA UCNONbL3YET
pacyeTHble Tabnuubl 1 CAD-makpocChl AN NPeanoXeHusi KOTMPOBOK U aAanTMBHONO NpoekTupoBaHus. Ha-
nuyne nogobHoM HecOoOTBETCTBYIOLWEN 6a3bl AaHHbLIX NPUBOAUT K HEOOXOAMMOCTU NPOEKTUPOBAHUSA ANS
KaXXgoro 3akasa, YTto yBENUMYMBAET CPOKM BbINOMHEHUSI 3aKa3a M HArpy3ky Ha JyuyllmMx NpOeKTUPOBLUMUKOB.
Mpu 3TOM NOABEMHOE YCTPOMCTBO COAEPXKUT TPU OCHOBHbIX Y35a, COCTOALMX NpumepHo U3 350 aetanewn
Kaxabli, U3 KOTOPbIX MOXXHO U3MEHATL (Hanpumep, No pa3mepam, pacrnosioXeHMUIO U T. N.) NpubnNu3nTensHO
250 petane.

6) Lenu peanusaumn KBE-npunoxeHus

Llenbto paspabotku gaHHoro KBE-npunoxeHus Ana y4acTHUKA NPOAaX AOIDKHA CTaTb nonHas u 6ecne-
peboiiHas obpaboTka 3aka3oB (GusHec-npoueccoB). [Mpu aToM onpeaeneHbl TPU OCHOBHbIX BU3HeC-npouecca:

- cbopka Ha 3akas;

- NMPOEKTUPOBaHME Ha 3aKas;

- yrnpaBneHue BapuaHTamMmu UCMONTHEHUS.

B nepsom GusHec-npouecce npeanoxeHue KOTUPOBOK MOXHO BbIMOMHATb HECKONbKUMM LLENYKaMm
MbILLKM M 6Ge3 NPUHYAWTENbHON 3asBKM Ha Bxo4 B cuctemy. Kpome Toro, mpeanonaranocb npescraBreHue
KOMMEep4YeCcKoro NpeanoXeHnss u ceAsaHHbiX ¢ HUM CAD-AaHHbIX BMECTEe C 3aLiuMTOM cneuuanbHbiX 3HaHUI
KOMMNaHuu.

Bropoii 6usHec-npoLecc npegycMarpuBaeT npesBaputenbHoe koHdurypuposanme CAD-gaHHbIX B Npo-
uecce caMmx npogax (3CKU3HOe NMPOEKTMPOBaHWE) C NOCMEAYIOLMM BbINOMHEHWEM 3aKkas3a (aeTanbHoe npo-
€KTUPOBAHUE), NPU KOTOPOM HEOBXOAMMO COCTaBNATb MOJSIHYI, OTBEYAIOLLYIO CTaHAapTaM TEXHUYECKYIO A0-
KymeHTauuto (nepeqHn anemeHToB, 2D-4epTexu 1 T. N1.) Ha Npoaykuuto (M3genue).

B TpetbeM Gu3Hec-npouecce ynpaBneHust BapuaHTamu UCMONMHEHNUs OnpeaeneHHasi CTaHaapTHast rpyn-
na npoAyKuuu AormkHa onpeaensiTbCs BCEMU OCHOBHbIMU AaHHbIMU U CAD-AaHHBIMU C MOMOLLbIO KOH(Urypa-
TOpA, KOTOPbIA MOXHO UCNONBL30BATL HA BCEX 3Tanax NPoAaX UM NPOEKTUPOBAHUSA 1 KOTOPLIN NpeaHa3HayveH
ANA NonyyYeHUs BCEX TEXHUYECKUX U KOMMEPYECKUX 3HAHUI B NErko BOCMIPUHMMAEMOM BUAE, a TaKkKe Ans
B3aumopeicTeusa ¢ PDM- n ERP-cucremamu. OfHOBPEMEHHO JOSHKHBI OCTUIaTbCst U KOMMEPYECKUE LIENH,
HanpuMmep OKynaeMoCTb MHBECTULMI B TEYEHME MEHEE OAHOro roaa, BpeMsi 06paboTku 3akasa He AOMMKHO
npesbiwars 14 n T N.
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B) OpraHusauns n peanmsauus KBE-npoekta

Ha nepBoM aTane TVNOBYIO CEpPUIO U34eNNiA MOAENMPYIOT Ha MUIOTHON OCHOBE, a MeHeKepbl Mo ynpas-
JNIEHUI0 MpOeKTamMy MPOXOASAT MOAroToBKy. [N co3gaHus NPOTOTWMNOB W MWIOTHLIX MOAENEW MPOrpaMMHOro
o6ecneyeHuss TpebylOTCS KOMMepPUYECKMe MPeSsIoXeHNs, NepeyYHn 31ieMeHToB/geTanel, cneyuduueckne ans
nosb3oBaTensi YepTexu 1 T. n. MNocne npeacTaB/eHUs NPoekTa PyKOBOACTBY KOMMaHUM (3akasuuky) NpUcTy-
nawT K ero peanmsauun. KnioueBoe NOMOXEHWE MpW peanm3auuy npoekTa 3aHMMatoT TeXHUYeckue xapak-
TePUCTUKN KOHChUrypaTopa, OCHOBAHHOIO Ha OrpaHuyYeHusiX, NpocToTa 0byyeHuss paboTe C HUM, ero onepa-
TMBHaa peanusauusa n addektueHas uHterpaunss B CAD- n PDM-cuctembl. OCHOBbIBAsACb Ha TEXHUYECKUX
TpeboBaHuAx (Lensx npoekTa, NAaHoBbIX GU3HEec-Npoueccax M CueHapusax MHTerpauum), peanvsauuio ocy-
LLLECTBNAOT METOAOM ONepaTuBHONM («rnMbKo») paspaboTki. Mpu 3TOM (PYHKUMOHA/bHY 061acTb pa3dusatoT
Ha CMpPWHTBI, KOTOpPble 3aTEM peanu3yloT Ha BPEMEHHbIX UHTepBasiax NpPOAO/MKUTENbHOCTLI0 OT 2 A0 4 Hep.
MpenMyLLEecTBO UCMNO/b30BaHMSA NOLOOHOrO MeToda COCTOMT B MOCTOSHHOW AOCTYMHOCTW OMepauyoHHOro
KOHdurypatopa. BaxHble BOMPOCHI, KOTOpble HEOO6XOAMMO PeLllnTb, — 3TO CTaHAapTU3aums 0603HaYeHwui,
Knaccumkauus faHHbIX, MPUCBOEHNE aTpnByTOB KOMMNOHEHTaM 1 cbopkam, pa3paboTka rpacuyeckoro nosb-
30BaTeNIbCKOro MHTepdeiica, oTobpaxeHne NpeaMeTHO-OPUEHTMPOBAaHHbLIX 3HaHWW B BuAe NpaBwua W orpa-
HU4eHwuit, paspaboTka 3D CAD-mogenein (Bkawuyasa wabnoHbl AN NOBTOPSAOWMXCS (OYHKUMA 1 o6pasLos),
co3gaHne WabnoHOB YepTexel U KOMMEepPYeCckux NPeanoXeHuin, a Takke MX OKOHYaTe/lbHas UHTerpauus B
PDM- 1 ERP-cuctemsbl KomnaHuu.

HoBasi 6asa 3HaHWil 06nagaeT MOAYNbHON CTPYKTYPOi, Tak Kak OCHOBHble COOPKM MOBTOPHO MCNOJb3Y-
10T (3aMMCTBYHOT) M3 pPas3/iMYHbIX cCepuii n3genuii. Mogynm 3HaHuiA 06beANHAT B COOTBETCTBUM CO CTPYKTYPOWA
c6opok. MpoBoAAT pacnapasninenvMBaHne paboT M YyeTKoe pacnpefeneHne 0653aHHOCTE Mexay COTpyAHW-
Kamy komMnaHuu. Ons BbiSIBNEHUs oWMBOK HA CAMOM paHHEM 3Tane CyLecTBYHLLY0 MHhopmaLmio o 3akase
noABepraiT aBToMaTUYeckoMy TecTupoBaHui. Ha pucyHke 20 B kayecTBe MHCTPYMEHTa/IbHOTO CpefcTBa
pa3paboTkn NpuBEAEHO 3KpaHHOe OKHO Bblbopa, cofepxallee onpefesnieHHble OrpaHUYeHus.

Design Tree Properties
J Lift Name Lift
logic | | Use dynamic instances |4 I
" Zugaenge | Use variant table | 4
A Rahmen
% CADControl Attributes
o
:S gs:t/vir‘gs Name Domain
ij pricing a laenge 1500..2000
a breite int D
& GesamtHoehe int
a FarbeRahmen cRahmenColor

Constraints and Functions

Content

G all.select(highestHoehenkote).equal M =

G all.select(laenge) .equal Mco
G breite=laenge

Collections G FarbeRahmen=input.framecolor.type M
Debugger

PucyHok 20 — 3kpaHHOe OKHO Bbibopa napaMeTpoB ANA 3afaHua orpaHudeHui

MonyyeHbl 30-mofenn v yepTexu, cneumduyeckne gna nosb3oBartesis, NyTeM 0TOOpaxeHUs napame-
TPOB 6a3bl 3HAHUIA Ha hYHKLMM OCHOBHOIN 30-Mogenu. Pas3ninyHbiM 06pa3om getanvanpoBaHHblie 30-moaenu
npy 3TOM MOTYT ObITb 3arpy>eHbl 4711 NpefoCTaBNeHNs MoMb30BaTeNAM «OYULLEHHbIX» CAD-AaHHbIX.

HoBbiM pgeTansam u nogcbopkam, TpebywWMM MNpPoekTMpoBaHMa Ha 3aka3, PDM-reHepaTop uucen
npuceamBaeT COOTBETCTBYIOLLME HOMEpA NO3ULMIA, NpUYem Npu UX permctpauun gybnvpoBaHue He gonyc-
KaeTcs.
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CoTpyfHukn oTgena cbbita, He obnagawlime HeO6XOAMMBIMU NPEABAPUTENIbHBIMU 3HAHUAMU, Takke
MOFyT BOCMO/1b30BaTbCs KOHMIypPaTOpOM, MO3TOMY NPUCTa/IbHOE BHUMaHWUE YAensoT adeKTUBHOW rpynnu-
poBKke noneli BBOAa/BbIBOAA, a Takke BBOAY AONOAHUTENIbHOW MHoOpMauun (Hanpumep, B Buae msobpaxe-
HWI, NOSICHUTENbHbIX TEKCTOB). Ha pucyHke 21 nsobpaxeHa CAD-cucTemMa co BCTPOEHHbIM KOH(UIypaTopoMm
(cneBa), KOTOPbIV TaKKe MOXHO UCMOb30BaTh C MOMOLLLIO Be6-6pay3epa.

PucyHok 21 — FoToBas CKOH(UIryprpoBaHHas nojbemMHas cucrema

K pa6oTam nmpucTynaioT MOCTENEHHO, B 3aBUCUMOCTW OT CEpUiiHOCTU u3aenuii, GusHec-npouecca U
PEerMoHa, U HauMHaT C Cepun M3genuii, obecnednBaioLLMX NoayYeHne MaKkCUMasibHON NpubbIIM. 3akynka
JeTaneil B pasHbIX cTpaHax, a Takke nnaHbl Mo o6bemMam paboT OTpaXeHbl B MEpeyHe 3/1eMEeHTOB Win B
pacxogax Ha u3rotoBsieHue. B Tabnmuax ¢ nepeBogoM NpefycMoTpeHbl Tpe6oBaHWs, U3/M0XKEHHble Ha He-
CKO/bKMX A3bIKaX.

B 6u3Hec-npoLecce ynpas/eHnsi BapuaHTamMmi UCMONHEHUS OnNpeeneH CTaHaapTHbIA acCoOPTUMEHT npo-
AyKuun. Bce AaHHble [OCTYMHbI yepes3 IT-CUCTEMbI, 151 Yero KOHUIypaTopy BblAefiEeHbl [A0MOMHUTE bHbIE
cpeacTBa, HeobXxoauMble [/ pacyeTa NPOCTPaHCTBa BapuaHToB 1 popmupoBaHus CAD-AaHHbIX B NaKeTHOM
pexume. TEOPeTNYECKM 3TO NMPOCTPAHCTBO OFPAHWYEHO COOTBETCTBYHOLWMMN AUana3oHamy LONYyCTUMbIX 3Ha-
UeHWii BXOAHbIX NapaMeTpoB.

®YHKUMN PYKOBOAMTENEN MPOWU3BOACTBA CBeAEHb! K yNpaBfeHWo KOH(UIypaTopoM NpoekTa, a coTpyd-
HUKW OTAena NpPOeKTUPOBaHUS U CObITa OTBEYAloT 3a ero peasunsauuio. COTpyAHUKM OTAena cTaHgapTusa-
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UuM BbIZAIOT CBOM PEKOMEHAALMM, KOMMEPYECKUI OTAEN HECET OTBETCTBEHHOCTL 3a pa3paboTky LwabnoHa
KOMMeEPUYEeCKUX NpearioXXeHU!, COOTBETCTBYIOLLMX KOPNOPATMBHBLIM TpeGoBaHUAM, a 0TAeN MHAOPMALUOHHBIX
TEXHONOrMn NpuBnekaoT K peanusauum IT-untepdencos.

r) 3HaHus u 6a3bl 4aHHbIX

Ba)kHbIMM KOMMOHEHTaMM KaXA0ro NpoekTa KoHdurypartopa sisnsiotcs coop U NoAroTOBKa MMEIOLLMUXCA
B KOMMaHuM 3HaHui. CyLiecTByiowmini Habop npaBun COCTOUT U3 BapuaHToOB, hOPMYN, NPaBuUI, a Takke U3
CXeM pacyera 3arpar Ha NPOU3BOACTBO M peanu3auuoHHbiX LUeH. HoBasa 6a3a 3HaHui — C OAHOW CTOPOHbI,
MOAyNnbHas, C APYroi, MHOTOYpOBHEBAsi N0 CBOEW CTPYKType (KNUEHTCKas, CObITOBAsA, MAapPKETUHIOBAA U TeX-
HOMOrmyeckasi), No CyLecTBy, coaepxailas B cebe CTpyKTypy U3aenus u orpaHuveHus. BsaaumosasucumocTu
(T. e. BapuaHTbl, hopmyrbl U T. N.) peanu3oBaHbl ¢ NOMOLLbLIO OrPaHUYEHUN, KOTOpble ASUCTBYIOT NO BCEM
HanpaBfEeHMsIM U He 3aBUCAT OT Nopsaka ux cneaosaHusn. Hoeas 6asa 3HaHui uHTerpupoBaHa B cpaiin ara-
noxHou 3D-moaenu Ang 3awmTbl 4aHHbLIX U ynpoweHua PLM-npoueccoB. [JononHuTenbHbix 06a3 gaHHbIX, Ha-
XOASALIMXCS BHE CyLLlecTByioLen IT-cuctemsl, He notpebyercs.

4) WUcnonb3oBaHHbIe cpeacTBa peanusauuu

Kondmryparop npoaykummn, OCHOBaHHbIN Ha orpaHnyeHusnx, B KBE-npunoxxeHuu paccmaTrpusalot B ka-
YeCcTBe OCHOBbI, YTO NO3BONSAET cosaasarb mogenu CAD-cUCTeMbl C KOMMEpPYECKUM NapamMeTpUYeckuM Sapom
MogenuposaHusi. CAD-cucrema n KBE-npunoxeHue cssizaHbl ¢ PDM-cucteMon ¢ noMoubio MHTepdencos,
KOTOpble CNocoBHbI 06MeHnBaTLCA AaHHbIMKU B XML-chopmare.

e) TpeboBaHus, BbIrogbl, npodnemsi

MixeHep no 3HaHusIM, KOTOpbIN ynpaensetr KBE-npoekTtom, Ha nNpoTshkeHUU BCETrO NpoekTa 0CBOOOX-
Aaetca oT (haKTUYECKOro €XEeAHEBHOTO UCMONHEHNS CBOMX PYTUHHBIX 0GA3aHHOCTEN NpU COOTBETCTBYIOLLEN
KOMMeHcauum (No KpavHen mepe — B BUuZie cB060aHOro Bpemenu, paboueri sarpysku). Kpome Toro, cneayer
peLwmTb BONPOC O BO3MOXHOCTU YNPaBEHUA NEPEYHAMU SNEMEHTOB C nomowbio ERP- unu PDM-cuctemel.
Ocobylo npobnemy nNpeacTaBnseT CoO3AaHne YepTexen, COBMECTUMbIX C NPOU3BOACTBOM, OTBEYAIOLMX CTaH-
Japram u He TpeOyloLLMX PyYHOI 0paboTku.

7.2.3.2 Be6-nopran ¢ koHpUrypaTtopomM ans nectHuu, nnatopm u nepexoaos

a) McxogHble gaHHble

Mpeanpuatve cpegHero pasmepa npeanaraer oGLWMPHBLIA ACCOPTUMEHT NPOAYKUUW ANA NPOBEAEHUA
noabeMHbIX pabot. PasnuyHbie BapuaHTbl NPOAYKLMU MOXHO afanTupoBaTtb k TpeboBaHUAM UHAMBUAYANb-
HbIX 3aKa34yMKOB MO CBOMM XapakTepucTukam/pasMepam B COOTBETCTBUM C OMpeAerieHHbIMM HOpMaTMBaMMU.
Moaynb cogepuT npumepHo 200 oTaenbHbIX CTaHAAPTHLIX AeTanen pasnuYHon AnuHbl. [peacraBneHue
HOMEHKNAaTypbl U34enuii B NEYaTHLIX KaTanorax TpyaHo peanusyemo n HeadPEeKTUBHO, a NpoLecc cobiTa rpo-
MO3A0K U3-32 OTCYTCTBUSA CTAHAAPTHLIX U3AENUIA U, CEeA0BAaTENbHO, YCTOSIBLUMXCA LIEH HA HUX. CrOXHOCTH,
BO3HUKAIOLLME MeXay OTAenamu cObiTa, 3aKa3ymkaMm U TEXHUYECKUMU NOAPA3AENIEHUIMU KOMNAHUN, OTBET-
CTBEHHbIMK 3a 06paboTKy 3akasa, B NpoLecce NpoaaXk MOTyT NPUBOAWUTL K YacTbiM 3anpocamM U oLmbkam B
3akasax. OTBETCTBEHHbIN COTPYAHMK KOMMAHMU B npoLecce cObiTa A0MKEH BPYUHYI0 06pabaTtbiBaTb KaXabiv
3anpoc Kak C y4eTOM NMpeasnokeHnss KOTUPOBOK, Tak U C Y4ETOM HEOOXOAMMOCTM MPOEKTUPOBAHUA U Npeao-
cTaeneHus pasnuyHbix CAD-gaHHbIX. Mepegayda B NpoM3BOACTBO NOCNE BBOAA B JKCNsyaTtauuto, BKNYas
COCTaBreHMe NepevyHen SNeMeHTOB U NMaHOB paboT, TakKe MOXET CONPOBOXAATLCA PYYHbIMKU OnepauusamMu,
YTO NPUBOAUT K CBA3LIBAHUIO PECYPCOB, 3aMeANEHMIO TEMMNOB NPOAaX U 06paboTku 3aKa3os.

6) Llenu peanusauun KBE-npunoxeHus

PeweHneM ansa peanusauun gadHoro KBE-npunoxenus sBMnock ncnonb3oBaHue BeG-koHguryparopa
cObITa N TEXHUYECKOrO NPOEKTUPOBAHUSA, NPeaHa3HAaYeHHOro ANs BCeW LienoykM npoLeccoB, BKovyas Beb-
nopTan, KOTOpPbIA JOMKEH HAAEXHO PEerncTpupoBaTh 3anpocCkl KNMEHTOB B VIHTEPHETE U aBTOMAaTU3UpPOBaTh
npoueccsl NOCTYNNEHUA/06paboTkm KOMMEPYECKUX NPEATOXKEHUA U 3aKa30B, BKMIOYAA KOMNUMALMIO TOPro-
BOW, KOHCTPYKTOPCKOM M NPOW3BOACTBEHHON JOKYMEHTaLUMN.

KBE-npunoxeHue obecneynBaer BO3MOXHOCTb €70 NPOCTOr0 U onepaTUuBHOrO KOHCUIYpMpOBaHUSA B
MHTepHeTe HeNnoCpeaCTBEHHO 3aKa34UKOM U COTPYAHUKOM OTAENa cObiTa B PEXUME UHTEPaKTUBHOIO auna-
nora, NpoOBepPSAEMOro Ha 4OCTOBEPHOCTb. BbiCOKMIA ypoBeHb 0a06peHnsa KBE-npunoxeHust nonb3oBatenem
obGecneyeH Gnarogaps NPoCTOMy M OnepaTUBHOMY YNpPaBNEHUIO NMPOLECCOM OhOPMIIEHUS KOMMEPYECKO-
ro npegnoxeHusa u sakasa. OnpegensaoWwmymmn dakropamu nNpu peLleHny Bonpoca O NoKynke CTaHOBATCA
onepaTuBHOE ONpefdeneHne LEeHbl, a Takke Hanuune yaoOHOro Ans 3akasymka 3arpy3oqyHoro noprana, Ha-
npumep ans sarpy3kn 3D CAD-mopenei. C TeXHUYECKOW TOUKM 3PEHUst LUeHTpanbHas 3agava 3aknoda-
€TCA B aBTOMAaTU4EeCKOM (POPMMPOBAHUM MEPEYHEN INIEMEHTOB, UHOPMaLMKM O 3aka3ax, nogpobHbix 3D
CAD-mogenen un 2D CAD-4yeptexeit Ha BCce OTAeNbHbIE AeTanu U COOpPOYHbIe y3nbl (C NPSMbIM MHTEPdEN-
com kK ERP-cucreme).
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AHanornyHbiM 06pa3om BCe OTHOCALUMECA K CObITY NPOAYKLMU PE3ynbTaThbl KOH(UITYPUPOBAHUS TaK-
XKE NpeacTaBnsAlT Ha nopTane (Hanpumep, NpeasnoXKeHue LEHbl, TOYHO pasgeneHHble Unm ycedeHHble 3D
CAD-mogenu npogax). CoTpyaHuku otaena cobita moryT obpabartbiBaTb M OTCNeXmBaTb 3akasbl NOCpea-
CTBOM nopTana «OTcnexuBaHue 3aka3oB». Tak kak pa3paboTymku NPUNOXeHUst KoHdurypaTopa, kak npaBu-
10, NPOEKTUPOBLUMKU U MHXEHEPDI, ux paboTta ynpolleHa bnarogapsa UCMONb30BaHUIO €4MHON rpachuyeckon
WHTEPAaKTUBHOWN CUCTEMbI aBTOpU3aummn. B Lenax gansHenLwero passutusa U nogaepXxaHus padbotbl KOHGUry-
paTopa cpeacTBa «KNacCM4ecKkoroy nporpaMMMpPOBaHNSA HE NPUMEHSIOT.

B) Opranusauyus KBE-npoekrta n paccmarpusaemMble obnactu

Bnaropaps crparerndeckoi BaxHoCcTu KBE-npoekta Ans BCeW MPOW3BOACTBEHHOW LUENOYKM, ANS
dopMUpoBaHMA U peanu3aummn KOHUenuuu npoekta Heobxoaumo chopMupoBaTh rpynny paspaboTymnkos,
COCTOSILLYIO U3 HOCUTEenen cneyunanbHbiX 3HaHWN, paspaboTYNKOB M CNELUanMcToB No BHeAPEHUIO. Pyko-
BOAWUTENM NPOU3BOACTBA OTBEYAIOT 3a NPOEKTHOE yrnpaBreHue, a peanusaumio oOCyLLECTBNAIOT COTPYAHUKN
NPOEKTHO-KOHCTPYKTOPCKOro otaena. B gaHHOM npuMepe 3ajeiicTBOBaHbl criegytowme obnactu agestens-
HOCTU KOMMaHUMN:

- MEHEIKMEHT;

- ynpasneHue npou3BOACTBOM;

- CObIT U MapKETUHT;

- paspaboTka U NPOEeKTUPOBAHUE;

- NpPOW3BOACTRBO;

- NnaHupoBaHue pabor;

- UH(OPMALMOHHbIE TEXHOMOTUN.

r) Peanusauyua KBE-npoekra

Mocne ot6opa u 00y4eHUss COTPYAHUKOB BbIMOSIHEHUE BCErO MpoekTa pa3buBaloT Ha cneaywwme va-
CTUYHO NMEPEKPbIBAIOLLNECS JTaMbI:

- paspaboTka KoHLUenuuu;

- peanu3auns/BHeapeEHUE;
TECTUPOBAaHWE;
pasBepTbiBaHUE NPOEKTA;
nnaHWpoBaHWe NocneayoLLnuX NPOEKTOB.

OCyLUECTBNAOT 9KCNepMMeHTan6Hyo c6opky ob6pasua, oToGpa)KeHHOro B noniHoM obweme. Mocneayio-
LM TEXHONOrMYECKMIA MapLIPyT onpeaeneH 4aHHON SMNMPUYECKO OCHOBOW. ocne 3Toro NOMHYI0 CUCTEMY
€034at0T C NOMOLLBIO rpacPuecKOn UHTEPAKTMBHON CUCTEMbI aBTOPU3ALMKM CUINAMM LUTATHBIX COTPYAHUKOB
Komnanuu. MNpu 3TOM paccMaTpuBaloT cneayoLwme TemaTudeckme obnacru:

- 3ajjaHue napameTpoB paspaboTku, TECTUPOBAHMUS NPOAYKTUBHOM CUCTEMBI;

- CTaHgapTu3auus NPoAYKUMK 1 popMUpPOBaHUE MOAYILHOW KOHGMUIypauuu;

- onpegeneHne xapakTepucTUK NPoAYKLUMA U BXOAHBLIX NapamMeTpoB;

- opraHusaumsa paboyero npouecca KOH(PUIypupoBaHus;

- NpeacTaBneHne CTPYKTYPbl NPOAYKLMMU;

- hOPMMPOBAHWE W MHTETPaLIMA CUCTEMBI KIAaCCOB;

- hopMmupoBaHne HabopoB NPaBWI U 3HAHUI O CBA3SX;

- NpOBEAEHUE pac4eToB U LEeHO0Opa3oBaHuS;

- OonpeaeneHne CTPYKTYPHbIX M 06BEKTHBIX onepauuii Ans ynpasneHWs CUCTEMOIN O0TOBPaKEHNS;

- NoAroToBKa OCHOBHbIX NPOU3BOACTBEHHbIX CAD-AaHHbBIX, COBMECTUMBIX C UCNONb3yeMol KOHUrypa-
uuen u mogynem;

- NOAroTOBKA OCHOBHbIX CObITOBLIX CAD-gaHHbIX (T. €. ynpoweHHon CAD-mogenu ans 3arpysku), co-
BMECTUMbIX C UCMONb3YEMON KOHpurypaumuen n Mogynem;

- paspaboTka pyKoBOACTBA MOMb30BATENS;

- onpepeneHne pesynbTaToB KOHUTYPUPOBAHUS U NOATOTOBKA AOKYMEHTaLNK;

- onpeaenenue uutepdencos ans CAD-, PDM- n ERP-cucrem;

- co3gaHue BeG-noprana u npouecca nakeTHon odpaboTku.

A4) 3HaHuA 1 6a3sbl AaHHbIX

Baza 3HaHuii BKMIOYAET B ceBsA CTPYKTYPY M3AeNns U XapakTepucTukn, Heobxoanmele Ans ONUCaHUS N3-
Jenuin, a TaKke MX B3aMMOBIUMSIHUE U B3aUMO3aBMCUMOCTb (MPOCTPAHCTBO peLleHnii). OTobpaXkeHue Takke
NoKa3bIBaET, B KaKkow hOpMe (PYHKLIMU PEruCTpUPYIOT/OLIEHMBAIOT UMK AOKYMEHTUPYIOT pesynbTaThl KOHAUrY-
pupoBaHus. Kaxablit JOKYMEHT UMEET 0COObIN BuA npeacTaBneHus usgenus (Hanpumep, CAD-gaHHble). [MNpu-
MEHSAIT MUHUMAanbHbIN ¢ No3uumum CAD-CUCTEM NOAX0A4, OCHOBAHHbLIN Ha YeTKoM pasgeneHnn CAD-gaHHbIX
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1 3HaHWIA 0 npasBunax/oTHowweHusAx. KoHeubili CAD-moaynb oToGpaXkeH C NOMOLLbIO OCHOBHbLIX OTAENbHbIX
yacTten u noacOopoK, He3aBUCUMBIX APYr OT Apyra, ¢ (PUKCMPOBAHHLIM U NapaMeTpUYECKUM KOHTPOMEM, a
TaKKe C MUHUMAaNbHOW OCHOBHOM COOPKOI OObeKTa BEPXHETO YPOBHS, AN KOTOPOrO HE ONPEAENEHO HUKAKUX
npasun. 3HaHWa NPaBUMN U OTHOLLEHUIA OTOOPAaXEeHbl UCKIIOYUTENBHO C MOMOLLBIO CUCTEMbI aBTOPM3aLUU.
KoHdburypatop nocpeacTBOM CTPYKTYPHbIX M 0GbEKTHbIX OnepaLuii, OCHOBaHHbIX Ha NpaBunax, U3Bnekaer us
3TanoHHbIX MOAENE pasnuyHble BapuaHTbl (HanpuMep, ¢ U3MEHEHHbIMU pasMepami, C BHOBb BBEAEHHbIMU,
yAANEHHbIMU UMK 3aMEHEHHBIMU KOMNOHEHTamu). «HTennekT» CuCTemMbl COXpaHeH B Habope npaBun KoH-
OUrypmpoBaHus, YTo MO3BONSET CO3AaTk NPOCTYIO U COBMECTUMYIO C MOAYNEM MOZENbHYIO CTPYKTYpyY Gaso-
BbIXx CAD-AaHHbIX, a Takke ee KOMOMHUPOBAHHOE UCMNONb30BaHMe. B npouecce KOHUIYPMPOBaHKUA UMK No-
CIe Hero B MakeTHOM pexxume KOHUIypaTop UCMONb3yeT KOMMNOHEHTHYIO MOAYNBHYIO cucteMy (6ubnuoteky ¢
PUKCMPOBAHHBIMU U KOHIUTYPUPYEMBIMU MOAENAMU, YEPTEXKAMU U SNIEMEHTAMM NPOEKTUPOBAHUS), BLIBOAS
BCE HEODOXOAMMbIE KOMMOHEHTbI, NPU HEOOXOAMMOCTU U3MEHSASA W rPyNnNupys ux B cOOpKM, a 3ateM pacne-
yaTbiBasi COOTBETCTBYIOLLME YEPTEXU U MEPEYHU 3NeMEHTOB. [aHHbI NPUHUMN NPUMEHAIOT Kak AN AUC-
TaHUMOHHOTO ynpaeneHusi 3D CAD-cuctemon, Tak n Ansa ynpasneHus BeG-uHterpupoBaHHon 3D-cucremori
npocmorTpa.

€) Vcnonb3oBaHHbIe CpeacTBa peanusaumm

MonHas cuctema, BKMOYaOLWAsa MHTEPdENChl ANs akTuBauumn nepedncneHHblx IT-cuctem, peanusoBaHa
C NOMOLLbIO KOMMEPYECKON CUCTEMbI KOHPUTYPUPOBAHUA U3AENUNA.

) 3artparbl, BbIroabl, NpobnemMsl

Cucrema obecnevmBaeT NocrnenoBaTesibHyl0 aBTOMaTU3aumio BCEro Npouecca, Ha4nHas OT ee KOH-
durypupoBaHus u oopMneHus 3akasa u 3akaHymBas NPou3BoACTBOM. Buiroga ot ee npumeHeHus ans 3a-
KasdymMka oveBMAHa Kak C TOYKM 3peHuss (popMbl NpeacTaBneHus Npoaykuum (N0 CPaBHEHUIO C NeYaTHbIMU
Karanoramu), Tak U ¢ TOYKU 3peHWs AOCTYMHOCTU, ONEPATUBHOCTYU U LieHbl. Taike COKpaLLeHO BpeMs COCTaB-
NEeHNA KOMMEPYECKOro NPEeATOXKEeHUA U JOCTABKU FOTOBOTO U3AENUA, a TAKKe 3HAYUTENbHO CHUXEH PUCK MO-
NyYeHus HeHaanexalumx 3akazos. COTPYAHMKM OTAENAa NPOEKTMPOBAHUA NPU 3TOM OCBOOOXKAEHBI OT OYEHb
cneunduyHbIX Ana HUX YHKUMIA, CBA3AHHBIX CO COBITOM; Talkke COKPAaLLEHbl PaCXoAbl HAa NPOEKTUpOBaHUE
W nnaHupoBaHue. B pesynbtate yBenuuunocb Bpems Ans pa3paboTku NpoaykuuM M MHHOBauuin. OaHakKo
obLen AN 3akas34yMKoB U KOMMaHUW BbIroae NpenaTCTBYIOT, B YaCTHOCTU, NpoBnembl, CBA3aHHbIE C onpe-
AeneHnem u hopMynmMpoBaHueM Npasusl U OTHOLWEHUI. B oTAenbHbIX Criydasx aHanu3 HOMEHKNaTypbl Npo-
AYKUUKM CONPOBOXKAAETCA TPYAHOCTAMU B aganTauum NpoekToB, CBA3aHHbIX C HE0DX0AUMOCTbIO pa3paboTku
OCHOBHbIX KOMMOHEHTOB U Y310B.
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FOCT P 57321.2—2018

YK 658:330.341.1:001:330.111.4:0:006.354 OKC 03.100.99

KnioyeBble CrnoBa: MEHEMKMEHT 3HAHWUW, CUCTEMA MEHEMKMEHTA 3HAHMI, MEHEAXKMEHT 3HAHUN B obnacTtu
WHXWHUPUHTa
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B3 6—2018/62

Pepaktop /1.C. Bumunoea
TexHudyeckuit pegaktop B.H. [pycakosa
KoppekTop E.Y. Pbiukosa
KomneloTepHas BepcTka /1. B. Cogpeliuyk

CpaaHo B Habop 24.08.2018. MognucaHo B nevyaTs 10.09.2018. dopmaT 60 x 841/8. lapHuTYypa Apuan.
Yen. neyv. n. 5,12, Yu.-usg. n. 4,63.

MoaroToBneHo Ha ocHoBe 3]'IeKTp0HHOI7I Bepcun, I'Ipe,D,OCTaBJ'IeHHOI;I pa3p360T‘-WIKOM CTaHAapTa

na «OpucnpygeHumar, 115419, Mocksa, yn. OpaxoHukuase, 11.
www.jurisizdat.ru  y-book@mail.ru

CosgaHo B eaAUHUYHOM ucnonHeHun Oryr « CTAHOAPTUHOOPM»
Ans KomnnekToBaHusa GegeparbHoro MHGOpPMaLMOHHOMO hoHAa CTaH4apToB,
117418 Mocksa, HaxvmoBsckuii np-T, 4. 31, k. 2. www.gostinfo.ru  info@gostinfo.ru
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