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BBenenue

MoaenupoBanue xu3HeHHoro nukia (OKL) mpoaykTa v BBITOJHIEMBIX
OU3HEC-MTPOLIECCOB — ATO MEPBbIN U OUEHD CYIIECTBEHHBIN IIar K MOBBIIICHUIO
3¢ (PEeKTUBHOCTH OPraHU3aIMOHHON CTPYKTYPBI, MOJAEPKUBAIOIIEH OJTHY WU
Heckoabpko craauii JKL nponykra.

CALS paccmaTtpuBaeTcsi Kak KOMIIJIEKCHAs CUCTEMHAs! CTPATErUs MOBBI-
meHust dpdpexTuBHOCTH Beex mporeccoB XKL mpoMbIuieHHONH MPOAYKIUH,
HEMOCPEACTBEHHO BIUSIONIAs Ha €€ KOHKYPEHTOCIOCOOHOCTh. [IpuMenenue
ctpareruu CALS siBnsieTcst yCIIOBUEM BbDKMBAHUS PEANPUATHN B YCIOBUSAX
pacTyiie KOHKYPEHIMH U TTO3BOJISIET:

— pacuMpuTh O00JaCTH JEATENBHOCTH MPENNnpuaATUil (pPHIHKH COBITA)
3a CYET KOOMepaluu ¢ APyruMu OpeAnpusaTHsIMuU, 00ecreunBaeMon cTanaap-
TU3alMeN IpeAcTaBieHUs MH()OpMalUd HAa pa3HbIX CTAIUSAX U dTanax >Ku3-
HEHHOTO IIUKJIA;

— COKpaTUTh 3aTpaThl HA OyMaXHBIN TOKYMEHTOOOO0POT;

— MOBBICUTH «IIPO3PAYHOCTH» U YIPABISIEMOCTh OM3HEC-TIPOIIECCOB;

— NOBBICUTH IPUBJIEKATEIbHOCTh U KOHKYPEHTOCIIOCOOHOCTh U3/IETNH;

— o0ecneunTh 33JaHHOE KaYeCTBO MPOJIYKIHMH B MHTEIPUPOBAHHOM CH-
creme noaaepkku KL myrem 371EeKTpOHHOTO TOKYMEHTUPOBAHHS BCEX MPO-
LIECCOB M MPOLIEAYD;

— COKPATUTh U3JIEPKKU TPOU3BOACTBA U CHU3UTH CTOUMOCTb TPOAYKIINY;

— COKPATUTh BPEMsI CO3JaHUSI U3JIENNSI, €ETO0 MOJECPHU3ALNN U YBEIIMYHUTh
€0 peaJbHOE BPEMS KU3HU.



1. UICTOPUS PA3BBUTHUSA CALS-TEXHOJIOT U

B nepsriit paz konnenius CALS nosBunace B 70-X rogax B 000pOHHOM
npombiiiieHHOCTH CIIIA B cBsI3u ¢ HEOOXOAMMOCTBIO yiyutiieHus 3¢ HEeKTHUB-
HOCTH yNPABJICHUS U YMEHBILICHUS 3aTpaT Ha UHPOPMAIIMOHHOE B3aUMO/IEH-
CTBHUE B IIPOILIECCE 3aKa3a, MOCTABOK U AKCILTyaTallii BOOPYKEHUS U BOCHHOM
TexHuku. Onpenenstonen IBIKEHHE CIIION cTalla MOTPeOHOCTh B OpraHu3a-
MU €TMHOTO MHOOPMAIIMOHHOTO MPOCTPAHCTBA, 00ECIICUNBAIOIIETO OBICT-
pBIii OOMEH JaHHBIMH MEXKIY 3aKa3YMKOM, POU3BOAUTENISAMHU U MOTpeOUTe-
JSIMA BOCHHOM TEXHHMKH. OJTa KOHIEMIMS W3HAYaJbHO OCHOBBIBAJIACh Ha
uneonorun JKI[ mpoaykra n oxBarbiBasia Bce ¢as3pl mpousBoacTBa. CHavana
CALS pacmmmdpossiBaiack kak Computer Aided Logistic Support — komIib-
I0TepHas MOJIEPKKA MTOCTABOK, €€ MPEeIMETOM SBIsIach 0e30yMakHas TeX-
HOJIOTHS B3aUMOICCTBHUS MEXKTy OpraHU3AIMSIMU, BBITIOJHSIONIUMU 3aKas3bl,
MPOU3BOSIIMMHU U MCIOJIB3YIOIMMH BOCHHYIO TEXHUKY, a Takxke (opmar
MPEACTABICHUS COOTBETCTBYIOMMX AaHHBIX. CALS-TexHomorum, mokaszaB
cBOIO A(D(PEKTUBHOCTH, TIepecTad ObITh WHHOBAIIMEH TOJIBKO BOCHHOTO Be-
JIOMCTBAa M Hayajil aKTUBHO MPUMEHSITHCA B PA3IUYHBIX MPOMBIIIICHHBIX
IPEANPUITUSIX, OXBAThIBasi BCE ATAlbl )KU3HEHHOTO IMKiIa u3nenus. Hosas
KOHIIETIIIHS coxpanuia abopesuatypy CALS, onHako TpakToBajgach MHa4Ye —
Continuous Acquisition and Life Cycle Support — HenpepbIBHasI MOIEPKKA
XKII nponyxkra. Tak, pogusmasics B Munnctepctse o0oponsl CIIA uaest, cBs-
3aHHAs ¢ 001Iel HHPOPMAITMOHHON TTOAIEPKKOHN JIOTHCTHYECKUX CUCTEM, JI0-
BOJILHO OBICTPO MPEBpATUIIACh B OM3HEC-CTPATErHIO MepeBoia Ha 0e30yMax-
HYIO AJICKTPOHHYIO TEXHOJOTHIO PaboThI, yiayuiieHne 3QPEeKTUBHOCTH OU3-
HEC-IPOLIECCOB, BRINOJIHAEMBIX Ha dtanax JKII mpoxykra.

Paboter mo BHeapenmio CALS-TexHOIOTHH OCYIIECTBIISUINCh B JIBa
stana. Ha mepBoM aTame Oosibiliee BHUMaHUE YACISIIOCH MPEICTABICHUIO B
AJIEKTPOHHOM BHUJE TEXHHUYECKOW HOKyMeHTaluu. Takke Obuta ompeseneHa
TEXHOJIOTHS MPEICTABIICHNUS TEXHUYECKON M KOHCTPYKTOPCKO-TEXHOJIOTHYE-
CKOM JOKYMEHTAIlMU B «HEHUTpaIBbHOMY» AJIEKTpoHHOM (opmare. Ha BTopom
JTane, B paMKax BCEMUPHOTO KOHCOPIIMYMa 25 BEIyIINX TEXHUYECKUX Opra-
auzanuii CIIIA, ObUTO0 JOCTHTHYTO COTJIAIICHHE 00 HCITOJIb30BAHMH HOBOTO
«HeuTpanpHOrO» cTangapta onucanus nanubix [ISO 10303 (STEP — Standart
for the Exchange of Product Model Data). Cpa3y ke nociie pa3paboTKu CTaH-
naprta STEP Owuia Hauata pazpabotka crangaptoB ISO 13584 (PLIB),



ISO 15531 (MANDATE), npenna3HaueHHBIX JJIsl OITMCAHUS M TIPEACTaBIIC-
HUS UHPOPMALIMK O KOMIOHEHTaX M KOMIUIEKTYIOIIUX U3Jeus, TPOU3BO/I-
CTBEHHO-IKCILTyaTallMOHHOM Cpe/ibl U OOMEHA JaHHBIMH, KOTOPbIE UMEIOT 00-
uryto co STEP cTpykTypy ¥ TEXHONOTHIO TOCTPOEHUA. DTU CTAHAAPTHI 3aJ10-
#uiu ocHOBy CALS-TexHOn0ruil.

B 1995 rony B CIIIA 0ObL11 3aK1104€H MEMOPAHAYM IO 00IIEMY MOHUMA-
HUIO W KOOIEpallud B HCHOJb30BAaHUU CTAHAAPTAa HOBOTO TMOKOJICHUS
ISO 10303 (STEP). B memopanayme OTMEUYEHO, YTO HOBBIN CTaHIAPT SIBJIS-
eTCsl KJIIOYEBOM TEXHOJOTUEW OMUCAHUsS JaHHBIX 00 M3JEIUU JIJIi MUPOBOTO
pBIHKA. DTOT CTaHAApT oOecreyrBaeT omucaHue (U3MYECKUX U (YHKIHO-
HaJbHBIX NAapaMETPOB H3JEIUs HA MNPOTSHKEHUU BCETO €ro KU3HEHHOTO
uukia. MemopaHaym, NOANUCAHHBIA PYKOBOJUTENSIMU IJ1aBHBIX a3POKOCMH-
yeckux kommanuii CIIIA, comepxut 00s13aTe€IbCTBO YUaCTHUKOB HCIIOIb30-
BaTh STEP B peanuzanun CALS. OH noATaJIKMBaeT MOCTABIIUKOB, JIPYTUX
YYaCTHUKOB a3pOKOCMHUYECKON OTpacivd U MPOJIaBIOB €€ TEXHUYECKUX CHU-
CTEM K y4acTHio B pa3padbotke u BHenpenun STEP-texnonoruu. B Memopasn-
JTyME YKa3bIBAETCS, YTO B HACTOSIIEE BPEMs pPa3iIMUHbIe KOMIIAHUHU HYX/Ia-
10Tcs B 3¢ (HexkTuBHOM 00MeHe HH(POpMaILIUEl ¢ UX TapTHEPAMH, 3aKa3UnKaMu
¥ TIOCTaBIIMKAMHU BO BceM MHpe. [ TOro 4ToObl COXpaHUTh KOHKYPEHTO-
CIIOCOOHOCTH Ha MUPOBOM PBIHKE, 9TU KOMIIAHUH JIOJKHBI OBITh YBEPEHBI, UTO
OOMEH SIBJISIETCSI COBMECTHUMBIM, TOUYHBIM U CBOCBPEMEHHBIM. VCTIONb3yst 3TH
MEKIyHAPOAHBIE CTAHAAPTHI, KOMIIAHUU YCTPAHSIOT CYUIECTBOBABIIUE IPU
obmeHe nHpopmarmenr 6apbephl, YTO MO3BOJISIET 00ECTICYNTh MAKCUMAIIBHYTO
rMOKOCTh MPU KOHCTPYUPOBAHUH, MPOU3BOJCTBE M JIOTUCTUYECKON MOJI-
nepxkKe (MOAIEepKKE MOCTABOK) MPOAYKUHMH. MCroab30BaHUE MEXKIyHAPO-
HbIX cTanaapToB STEP naeT BO3MOXHOCTh 3TUM a’3pPOKOCMHUYECKUM KOMIIa-
HUSAM (M KOMIIAHUSIM JIPYTHX OTPACICil) JOCTUTHYTh HOBBIX, 00JIe€ BHICOKUX
nokKazarejied KauecTBa U MPOU3BOJAUTENBHOCTH, CHUXKEHUSI CTOUMOCTH TIPO-
JTYKIIMU U COKPAIIEHUs BPEMEHU BbIX0/1a €€ Ha PIHOK. XapaKTEpPHO, UTO pac-
CMaTpUBAEMbIi MEMOPAHIYM, 3aKJIFOUEHHBIN TJIaBHBIMU a3POKOCMUYECKUMU
KOMIAHUSMU, aHAJOTHYEH MEXAYHApOJIHOMY MEMOpPAHAYMY aBTOMOOUIIE-
CTPOUTENBHBIX KOMITAHUM.

[TomoOHBIE KOMUTETHI U, COOTBETCTBEHHO, MPOEeKThl B obOjactu CALS
OBLIM CO37aHbl U Pa3BEPHYTHI B IpYrUX cTpaHax. Tak, Hanpumep, B Benuko-
oputanuu CALS crana uzsectHa ¢ 1988 roga. B 1991 rogy 6s11 chopmupo-
BaH [lpompimennsiii  CoBer BenukoOputanuu B obnactu  CALS.
C 1993 roma nenapTaMeHT TOPTOBJIM U MPOMBINIIICHHOCTH Benukobpuranuu
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Hayau coaeiicTBoBatTh pazBuTuio CALS. B Tom ke rojty ObLIO BBITYIIEHO PY-
KoBOACTBO N0 BHeApeHUI0 CALS. Crotro 3amauy [Ipomeinienusiii CoBeT BU-
IUT B MPOABMKEHHHU W TMOJJEPKKE HAWIYUIIUX METOAOB pEOpraHU3aluu
IpEeANPUHUMATENBCKON EATETLHOCTH TaK, YTOObI KoMIaHuu Bennkoopura-
HUU MOTJIM TI0JIb30BaThCS MPEUMYIIECTBAMHU 3JIEKTPOHHOTO 0OMeHa nHpop-
Manueil. CaMbIMM TEPBBIMHU MPEANPUATHSIMH, HAYaBIIMMU IPUMEHEHUE
CALS, sABISIOTCS: a’pOKOCMUYECKHI KOMIUIEKC, BOCHHO-ITPOMBIILICHHBIN
KOMIUIEKC, KpyMHbIE HEQTsSHbIe M HedTenepepabaThIBaromIMe KOMIIAHUU.
CambiMu niepBbIMH TpoekTamu B oonactu CALS B BenukoOpuranuu ObLin
MPOEKTHI, CBSI3AHHBIE C OPTAHU3ALMEN LEMTHBIX MOCTABOK MEXAY «IIEPBOMPO-
xonamamu» B oomactu CALS.

B EBpone CALS Ttakske Hamuia 10CTaTOYHO IIUPOKOE PACIPOCTPaHEHHUE.
Paspaborana EBpomeiickas mnpombiniuieHHass rpymnmna B obmactu CALS,
CO3JIaHbl M CO3JAl0TCsl HalMoHaldbHbIe mporpamMmbl o CALS, a Takxke oT-
nenbHble TpoekThl 1o CALS, Hanpumep takue, kak PROSTEP, PISTEP.

HATO ygnensier 3naunrtenbHoe BHUMaHue BorpocaM CALS. BengomcTBo
o BoripocaM CALS B ctpyktype HATO co3gano B 1994 rony. B pamkax gaH-
HOT'O BEIOMCTBA OCYILIECTBIISIFOTCSI UCCIEAOBAaHMS], OXBATHIBAIOIINE: TEXHUYE-
CKH€ CTaHAApPThI, PYHKIIMOHATHHBIE METAMOJIENH, CETEBYIO HHDPACTPYKTYPY,
aHaIM3 PEHTA0CIHHOCTH, MPUHIIUIBI YJIEKTPOHHONH KOMMEPIIMH, MPABOBBIC
BOIIPOCHI U1 KOHTPAKTHOE MPaBo.

Buenpenne CALS nabupaet temiibl 1 B THXOOKEaHCKOM pernoHe. Tak,
Harpumep, [Ipombiennsnii Gopym mo CALS B Anonun 611 co3aad B Mae
1995 roga. B pamkax IIpomebiiuienHoro ¢gopyMa OCyIIECTBISIIOTCS pa3ind-
HbIe TPOoeKThI B 00sactu CALS. JIBa M3 HUX OLIEHUBAIOTCSI 0COOEHHO BHICOKOM
BEPOSATHOCTBIO UX PEATU3AIUU:

— HanmoHanbHbIN NpoekT N-CALS (accurnoBanus 35.3 MIIH. 10J171apOB
3a TpU roja);

— mexayHapoanbiil mpoekT MATI1C (accurnoBanus 17.7 MiH. 1oJ1apoB
3a TpU roja).

B mexnynapognom npoekre MATIC yuactByror Cunranyp, Manansus,
Nunounesus, Taunana, Kurait u SAAlnonus. B Hacrosiee Bpemsi B MUpE JEHCTBYET
0oJsiee 25 HAIMOHAJILHBIX OpTraHu3aIfi, KOOPAUHUPYIOITUX BOIPOCHI PA3BUTHUS
CALS-texnomnoruii, B ToM uncie B CIIA, Kanane, Anonnn, BenukoOpuranuu,
['epmannu, IBenmn, Hopernn, ABctpanuu, a Takxke B pamkax HATO.

B Poccun, X0Ts 1 ¢ HEKOTOPBIM OTCTaBAaHUEM BO BPEMEHH OT MePeJo-
BBIX MHIYCTPUAIBHBIX CTpaH, HauuHas ¢ cepeaunbl 90-x rogoB Ha CALS
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HauYMHAIOT o0paiiaTh CBO€ BHUMAHUE CHEHIHATUCThI Pa3IMYHBIX OTpacieu
npombliieHHOCTH. Co31ad MeXBEJOMCTBEHHBI MPOMBIIIIIEHHBIA COBET
no BonpocaM CALS nmpu Muno6oponnpome P®. Ero ocHOBHBIMU 1EIIMU
SABJISIFOTCSL:

— pa3BUTHE POCCHIMCKOW WHIYCTpUATBLHOW WHMPACTPYKTYpPHI MO TO-
nepxkke 3 (QEKTUBHBIX CBSI3eH U B3aUMHOTO OOMEHa MEXy NPEANPUATHIMU
npu peanuzanuu crparerun CALS;

— MOJIJIEPKKa COTjlacOBaHHBIX padoT B obiactu CALS mo mHTerpanuu
MIPEANPHUATHH B LIEIISIX MOBBIIICHUS UX 3()(PEKTUBHOCTH U ITPOU3BOIUTEIHHOCTH;

— yCTpaHEHHE BO3MOXXHBIX OapbepoB B mporecce uurerpanun CALS-
CTaHJAPTOB U TEXHOJIOTHU.

OpnnHoit u3 puunH oTcTaBaHus B oosactu CALS-TexHoI0rHil SBisSeTCS
OTCYTCTBHE OT€UECTBEHHOW HOPMATUBHOM 0a3bl, perjaMeHTUPYIOIICH OCHOB-
HBIC MPUHIIUIIBI SJIEKTPOHHOTO BeJIEHUS padOT MPU MPOEKTUPOBAHUU, TTPOU3-
BOJICTBE, TOCTaBKE M CEPBUCHOM OOCITY>KMBAaHUU W3Aenus. /s opranuzanum
U OCYIIECTBICHUS padoT 1o cranaaptuzanuu B obmactu CALS-TtexHomornii
(B COOTBETCTBMU C peEIICHUWEM Koyuiern MuH3koHOMpa3BuTus Poccun)
B pamkax ['occrangapta Poccuu B 1999 rony co3gan TeXHUYECKUH KOMHUTET
(TK) Ne 431 «CALS-texnonorun». B pamkax TK Ne 431 pelictByer moako-
muteT Ne 2 «IIpencraBienne JaHHBIX U OOMEH TaHHBIMU 00 U3ACIUSIX U TIPO-
neccaxy», oprann3oBadHbiil Ha 60a3ze HUL[ CALS-texnomornit «Ilpukmagnas
JIOTUCTHKA» ¥ OOBEIUHSIONIMKN CHEIUATUCTOB BEIYIINX OTEUYECTBEHHBIX
MPEINPUATHN.

B nacrosmmit moment CALS moHuMaeTcst Kak Tio0anbHas CTpaTerys
NOBBIIICHHS 9PHEKTUBHOCTH OU3HEC-TIPOIIECCOB, BHITIOIHIEMBIX B XOJI€ KH3-
HEHHOTO IIMKJIa TPOAYKTA 32 CUeT MH(POPMAIIMOHHON UHTErPallNK U TIPEEM-
CTBEHHOCTH MH(OpMaIINH, TOPOKIAEMOM Ha BCEX ATaNax >KU3HEHHOTO ITUKJIA.
CpencTBamu peaau3aluy TJaHHOM cTpaTteru siBisatorcss CALS-TexHoaoruu, B
OCHOBE KOTOPBIX JICKUT HAOOP MHTETPUPOBAHHBIX HH(POPMAIIMOHHBIX MO/Ie-
JIei: caMoro KU3HEHHOTO IIUKJIA ¥ BBITTOJIHSIEMBIX B €ro X0/1e On3Hec-poIiec-
COB, MPOAYKTA, MPOU3BOJICTBEHHON M 3KCIUTyaTallMOHHOW cpenbl. Bo3Moxk-
HOCTh COBMECTHOT'O UCITIOJIb30BaHUS HH(OpMAITMK 00ecrieynBaeTCs IpruMeHe-
HHEM KOMITBIOTEPHBIX CETEeH U CTaHaapTU3alKeil GopmMaToB AJaHHBIX, 0OECIIe-
YUBAIOIIEH KOPPEKTHYIO UHTEPIPETAIMIO HH(DOPMAITIH.



1.1. lpeanoceliku BHeapenust CALS-TexHoJi0ruii B IpOU3BOACTBO

Peanuzanusa na npeanpusatun CALS- TeXHOJIOTHUIA NPEACTABISIET CBOETO
pOZa PEBOJIIOLIMIO B OpPraHU3alMM B3aUMOJCKUCTBHS BCEX y4aCTHUKOB JKI]
CJIOKHBIX U3JEINI. DTO OOBACHAETCS TEM, YTO MHOTHE MOKOJIEHUS KOHCTPYK-
TOPOB, TEXHOJOIOB, MPOU3BOJICTBEHHUKOB BOCIUTAaHbl HAa OCHOBE COBEp-
HIEHHO JIPYyTOW KyJbTYphl, Oasupytoiieiicss Ha coTHsax cranaapToB ECK]/I,
ECT/, CPIIII, gertanbHO periaMEeHTUPYIOMMNX BEACHUE JE C MCMOJIb30Ba-
HUEeM OyMakHOHM okyMeHTauuu. B ycnoBusix npumenenuss CALS-TexHom0-
I'Mil ¥ HAPOKOH MHPOPMATH3ALMN HPEINPUATHS ITa KYJIbTypa AOJKHA Ipe-
TE€pHEeBaTh KOPEHHbIE U3MEHEHHUSI: MOABIISIIOTCA TPUHIHUITNAIBHO HOBBIE CPEJI-
CTBa MH)XEHEPHOTO TPYJAd; IMOJHOCTbIO M3MEHSIETCS OpraHu3auus padoT;
JOJI’KHA OBITh CYIIECTBEHHO M3MEHEHA, T.€. JOMOJIHEHA U YaCTUYHO Iepepa-
O0oTaHa, HOpMaTuBHas 0a3a; MHOTME PAOOTHUKU JOJKHBI OBITH NEPEYUYEHBI
JU1s1 pabOTHI B HOBBIX YCIIOBUSIX M C HOBBIMHU cpejicTBaMu Tpyaa. OTcroa ciie-
JyET BBIBOJI O TOM, UTO JJIsI IOJrOTOBKHU U OCYIIECTBICHUS 3TOW PEBOIIOLIUH,
CyJisillel MHOTOKpaTHOE MoBbIeHue 3ppexruBHocTH mpoueccos XKL uzne-
7, HEOOXOJIMMO BBIMOJHATh KOMIUIEKC OPraHU3alMOHHBIX, TPOEKTHBIX U
UHBIX paOOT, HAMpaBIEHHBIX HA CO3JaHUE HOBOW KYJbTYPHI JE€ATEIbHOCTH.
[Ipu 3TOM mepBOOUEpPEAHBIMU NPOOIEMAMHU SBIIAIOTCS pa3padOTKa MOIUTHKU
BHEJPEHUSI TO’KU3HEHHOTO HHPOPMAIITMOHHOTO MEHEI)KMEHTA, (OPMUPOBAaHUE
HOPMAaTHUBHO-NIPABOBOM 0a3bl, HMHCTPYKTUBHO-METOJUYECKUX MAaTEpUaJIOB,
Y3aKOHHMBAIOIIMX HOBBIE CIIOCOOBI U CPeICTBA MH(POPMAITMOHHOTO OOMEHA.

Kpome Toro, oaHa u3 BaxXHEHIIMX 3a7a4 CTaHAAPTU3ALUUA B pacCMaTpH-
BaeMol cepe — 310 obecrieueHrne HHPOPMALMOHHON COBMECTUMOCTH (Oec-
IIOBHBIX MPUJIOKEHU), TPU KOTOPON pazMyHble MIPOrPAMMHBIE KOMIIEKCHI
(cucTeMbl), CYLIECTBYIOIINE B HACTOSIIIEE BpEMsI, Oy IyT 0OIIATHCS MEKLY CO-
OOl Ha «OJTHOM SI3BIKEM.

1.2. IToaxoa K MOCTPOEHUIO CUCTEMBI MEHEIKMEHTA KayecTBa
Ha ocHoBe CALS-TexHoJioruii

OnHMM W3 OCHOBHBIX NPUHUHWIIOB CHCTEMbBl MEHEI)KMEHTA KAadyecTBa
(CMK) B crangapre MCO 9000:2011 sBisieTrcss NpOLIECCHBIA MOIXOI.
MHcTpyMeHTapueM ISl pealu3auy TPOLUECCHOr0 MOAX0Aa SIBJIIETCS METO-
noJiorust GyHKIIMOHAIbHOTO MojaenupoBanusi (OPM), monyyuBias MUAPOKOE
pacIpoCTpaHEHHE B MIPOMBIIUICHHON U JIEJIOBOW MPAKTUKE, PETJIAMEHTUPO-
BanHas cranjpaptamu (FIPS 183 — CIIIA, P 50. 1. 028 -2001 — Poccus) non
umeHeM IDEF0 u nopnepxuBaemasi psIOM INPOrpaMMHBIX MPOAYKTOB.

8



C noMo1uIpto 3TUX IporpaMMHbIX poaykToB kadecTBa (I111) MoxxHO onuch-
BaTh U UCCIIEIOBATH MPOLIECCHI, @ TAKKE MOJy4aTh U MOJJIEPKUBATh B aBTO-
MaTU3UPOBAHHOM pexknme AokyMeHtanuio Ha CMK. Hcnonb3oBanue mpo-
rpaMMHBIX cpeacTB @M npencrapiser co0oit mepBbii mar k nepepoay 111 B
WHTErpupoBaHHyl0 HHpopmannonnyto cpeny (MUC), mo3Bomstomuii me-
pENTH Ha CIEAYIOIIEM dTane K aBTOMAaTU3UPOBAHHOMY CO3/IaHUI0 UH(POpMa-
HMOHHOW CUCTEMBbI MAIlTMHOCTPOUTEIBHOTO MPEANPUATHS, a B JAIbHEHIIEM U
K MOJIHOMACIITAOHOMY BHEAPEHUIO UHTETPUPOBAHHON CUCTEMBI YIIPABICHUS
Ha 0a3ze CALS-texnonoruii. B xontexkcre CALS-uneonoruu npuMeHeHHe
NUNC obecneunBaet nHGOPMAIMOHHYIO MOAIEPKKY 1 nHTerpauuto [111, a co-
OTBETCTBEHHO, 1 BO3MOYKHOCTb HCIIOJIb30BAHHS 3JIEKTPOHHBIX JAHHBIX, CO-
3naHHbIX B Xoje paznuuHbixX I1I1, nisa 3agay CMK. IlepeBon I1I1 B UUC ne-
JaeT uxX ropasnuo oosnee GopMaTM30BaHHBIMU U yTIpaBisieMbIMU. JlaHHBIE O Ka-
YECTBE pacCMaTPUBAIOTCA KaK MOJAMHOKECTBO BCEl COBOKYITHOCTH JTAHHBIX O
mpolieccax U MPOAYKIIMH, COOTBETCTBYIOIINUX CIIEIU(PUISCKON TOUKE 3pEHUS,
u ucnoisb3yrorcs apyrumu 11 B pamkax MUC, 4yTo U cocTaBisieT OIHO U3
npeumyiiectB CALS. Takum 06pa3oM, CIIOKUBIIASICS TEXHOJOTHS CO3aHUS
CMK, npeaycmaTpuBaronias BHEAPEHUE KOMILIEKCA OPraHU3alMOHHBIX pe-
IIEHUH, MTOJITOTOBKY IOKYMEHTAIIMK U Pa3pad0TKy aBTOMATH3UPOBAHHBIX CH-
cTeM cOopa 1 00pabOTKU TaHHBIX O KA4E€CTBE, IPU MCIIOIH30BAHUH TTPUHITU-
noB CALS npuobperaet HOBoe coaepkanue. CMK craHOBUTCSI aBTOMaTH3H-
POBaHHOMW WH(POPMAITMOHHO-YTIPABIISIONICH CHCTEMOM, U HOBasl TEXHOJIOTHS
€€ CO3/laHMs CBOJUTCS K HacTpoMKe mpoieccoB u nmapamerpos MNUC.
[Tockonpky CMK TecHO cBsizaHa co Bceil ynpaBieHIeCKOH HHPPACTPYK-
Typou mpeAnpusiTys, 11 UHGOPMAIIMOHHOTO 00ECIICUEHUSI CIEAYET UCIIOb-
30BaThb 10 BO3MOXXHOCTH BCE MMEIOIIHNECS KOMIIBIOTEPHBIE CHUCTEMBI.
CMK nomxHa 0a3upoBaThCsi HA HOOPMAITMOHHON CUCTEME, MOJIICPKUBAIO-
el aBBTOMAaTU3UPOBAHHYIO 00PaOOTKY TaHHBIX, TOKYMEHTHPOBAHUE MPOIIEC-
COB o0OecrieyeHusl KaueCcTBa Ha BCEX CTAAUSIX KM3HEHHOTO IMKJIa U3JETus U
ABTOMATU3UPOBAHHOE YIIPABJIECHUE TUMHU IIPOLIECCAMHU, TAHHBIMU U JOKYMEH-
taueit. B atom cmbiciie CMK cTaHOBUTCS HEOTHEMIIEMOW YaCThIO UHTETPUPO-
BaHHOM aBTOMAaTU3UpPOBaHHOM cucteMbl ynpasieHus (MACY) npennpusituem.
[Tpumenenune CALS-TexHOI0OTHI B CUCTEME YIIPABICHUS IPEANPUITAEM 03~
BOJISIET CO37]aBaTh Ha MX OCHOBE 3(P(EKTUBHBIE MOJACUCTEMBI MEHEIKMEHTA
Ka4yeCcTBa, MHTETPUPOBAHHBIE B CUCTEMY YNPaBJICHUS. ITO 03HAYAET, UTO UH-
dbopmarus, upkynupytomas B CMK, nomkraa ObITh TIpeAcTaBieHa B opma-
Tax, perjameHTupoBaHHbIXx CALS-crangapramu, U cOCTOSITh U3 HaOOpa WH-
dbopmarmorasix 06bekToB (MO), Bxomsamux B MUC npennpustus.
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B pamkax otnenbHoro npeanpusitusi-ipousBogutenss MMC kak MUHUMYM
JOJDKHA BKJIFOYATh B CBOM cOCTaB JiBe 0Oa3bl JaHHBIX: OOIIYI0 0a3zy JaHHBIX
00 m3aenuu (OBJIN) u oburyro 6a3y nanueix o npeanpustun (OBIII). Tlpu pe-
ammzaru nporeccoB CMK B kauecTBe UCXOAHBIX JIAHHBIX UCIIOIb3YETCS] MH-
dopmarus, conepkaniasicss B UMC, a nundopmanoHHbie 00bEKThI, TOPOKIac-
MBI€ B X0OJI€ ITpoLeccoB, Bo3Bpamatorcs B MC mist XxpaneHus 1 MOCIEAYOMIErO
UCMOJIB30BaHMs B IPYTHUX Mpolieccax. JJaHHbIe U JOKYMEHTBI XPAHATCS B CIICIIH-
JIbHOM 3alUIIICHHON CUCTEME — «XPaHUJIUIIE JAHHBIX», 00€CIIEUNBAIOIIEM aK-
TyaJau3aluio, aBTOPU3AIIMIO TOCTYIA, OUCK MH(OPMALIMH, a TaKKe apXUBUPO-
BaHue. EanHOe XpaHWIMIE JaHHBIX MPEAOCTABISIET OJHOBPEMEHHBIN JT0CTYM
K uHbopMaIu J1r000ro HEOOXOJUMOTO YHCIa COTPYIHUKOB MPEANPUATHS H
JIPYTUX 3aMHTEPECOBAHHBIX CTOPOH B COOTBETCTBUM C IIpaBaMu JOCTYIA.
OTO NOJDKHO HE TOJBKO MOBBICUTH d(PPEKTUBHOCTH MPOU3BOICTBEHHO-XO35H-
CTBEHHOM JIeATEIHbHOCTU NIPENIPUSTHUS, HO U COKPATUTh BHYTpEeHHUE HH(DOpMa-
IIUOHHBIE MOTOKH, YMEHBIITUB TEM CaMBIM 3aTpaThl HA UX 00ECIICYCHHE.

[Ipu BHeapennn CALS-TEXHOJIOTHI B CHCTEMBI YIIPABJIEHUS MPEAIIPUATAEM
u nHpopmartmonHoro odecriedernss CMK Bo3HHKaeT 3a/1a4a 0OCCIICUCHUS aJIeK-
BaTHOTO OTOOpa)keHUs OOBEKTOB MPOW3BOICTBEHHO-XO3SMCTBEHHOM JIESTETLHO-
cTy npeanpusTrs (HU3NIecKoro Mupa) B UHGOPMALIMOHHOM ITPOCTPAHCTBE (MUPE
uHpopmarmn). [Ipu peanuzanmm pazmuunbix npoueccos CMK ans B3aumonei-
ctBusi ¢ MVC u anekBaTHOTO OTOOpaKEHUSI B HEM CYIIIHOCTEH (PU3MUECKOr0 MUpPa
MIPUMEHSIOTCS CICIIMATM3UPOBAHHBIC KJIACCHI IPOrPaMMHBIX cpeicTB. [ IporpamMm-
HBIE CPEJICTBA BBIMOJIHSIOT 33/Ia4d B ONPEICTICHHON PEAMETHON 001aCcTH U OTH-
CBIBAIOT PA3IMYHBIC KIIACChl 00BEKTOB (PM3NUECKOTO MHUPA.

[Ipu co3gaHuu HOBOTO M3JIENWS UM TEXHOJOTHYECKOW MOJATOTOBKE €ro
MPOU3BOJICTBA CPEJCTBAMU KOHCTPYKTOPCKMX M TexHosiorudeckux CATIP
(CAD/CAM) B UUC coznatotcss MO, ommchiBaronme CTPYKTYpy HU3ACIHS
(cOOpOYHOM eaUHUIIBI, KOMILJIEKCA WM KOMILJIEKTa): COCTaB, CBS3U €ro
COCTaBHBIX YacTe¥ (BXOAMMOCTH) U JIPyrue€ AaHHBIC, KOTOPHIE MOTYT OBIThH
CBsI3aHbI (ACCOIMUPOBAHBI) C U3JEITUEM WU €T0 COCTaBHBIMU YacTsiMu. Kax-
et O oOnagaeTr HaOOpOM XapaKTepUCTHK (aTpUOYTOB), OMUCHIBAIOIIMX
CBOMCTBa OTOOpaXaeMoOro UM pEaTbHOro (PU3MUECKOro (MaTepuaIbHOTO)
oobekTa. MHpopmarmonusie 00beKTH B coctaBe OB/l comepkaT B cTaHmapT-
HOM (dopMmare nHPpopmalmio, HeoOxoaumyto Ha Beex cranusax JKII nis Bcex
u3nenui, BeimyckaeMmbix npeanpustaeMm. Kaxasii MO naertudunupyercs
YHUKQJIBHBIM KOJIOM UM MOXET ObITh u3BJeueH u3 OBJIW nmis BeImonHEHUS
JIEUCTBUM C HUM.
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NUC He ToAbKO ABISETCA aA€KBATHBIM OTOOpaXKeHHEM 00BEKTOB ITPOU3BO/I-
CTBEHHO-XO03MCTBEHHOM JICATEIbHOCTH NPEANPUATHS, HO U XPAHUT apXUB (UCTO-
pHI0) €€ COCTOSHHM (M3MEHEHHUI), SIBISTFOIIMICS KICTOYHUKOM MH(DOpMaIu Jj1st
npuHTUA perieHuid no coepiieHcTBoBaHuio CMK. DddexTrBHOTO yripasiie-
Hus ¥ QyHKimonupoBanus CMK MOXHO TOOUTHCS, €CIIM aBTOMATU3UPOBATH BbI-
MOJIHEHUE YYETHO-PETUCTPAIIMOHHBIX U aHaTuTHUeckux Qpynkimii CMK.

KoMnoHneHTamu, SIBASIOIIMMUCS UCTOUYHUKAMU (M MOTPEOUTENSIMU) UH-
dbopmaruu 17151 obecnieyeHust 3P(HEeKTUBHOTO YNpaBiieHUs U (yHKIIMOHUPOBA-
Husa CMK, cuurarorcs:

— PYKOBOJICTBO U CTPYKTYpPHBIC OAPA3ACICHUS TPEAIPUATUS, HA KOTO-
pble pacnpocTtpaneHo aeiicteue CMK;

— cy>k0a KauecTBa NpeanpusaThs;

— MOCTABIIUKH, IOTPEOUTENN U PYTUE 3aMHTEPECOBAHHBIE CTOPOHBI;

— CpPEACTBA ABTOMATU3ALUU TPOU3BOJACTBEHHO-X035IMCTBEHHOM JAEATENb-
HOCTH, UCIIOJIb3yEMbIE HA TPEAIPUATHH.

B moaens CMK, cootBerctBytonyto Tpedosanusiv 'OCT P ICO 9001-2011,
JOJKHBI BXOJIUT:

— MPOIIECCHI BBICIIETO PYKOBOJICTBA (OTBETCTBEHHOCTh PYKOBO/ICTBA);

— MPOLIECCHl MEHEA)KMEHTA PECYPCOB;

— MPOLECChl KU3HEHHOTO IMKJIAa MPOAYKIHMHU (B yacThu oOecredeHus
«YIPAaBIISIEMBIX YCIOBUI» MPOLIECCOB )KU3HEHHOTO IIMKJIA);

— MPOLIECChl U3MEPEHUS, aHATN3A U YITyUIIICHUSI.

Hononaunutensno B 'OCT P MCO 9001-2008 BeIACHAIOT MPOLIECCHI CH-
CTEMHOr0 ypoBHs. K 3TOM KaTeropuu OTHOCSTCS MPOIECChl Pa3BEPTHIBAHUS
(cozmanus), moanepxkanus B pabouem coctostHuu u ynyumenus CMK. Kpome
TOro, KO BCEM IpOIleccCaM, a TaKXKe K CHUCTEME IMPOIIECCOB B IEJIOM MOXET
npumeHnsaTbes ki PDCA: «Plan (mnanuposanue) — Do (ocymiecTBienue) —
Check (mpoBepka) — Act (neiicTBue)».

[Ipu pazpaboTke opraHu3arMOHHO-TEXHUYECKOU cocTaBistomein CMK
BBIJICJISIIOT JIBE OCHOBHBIC 334 U:

— OpraHu3alys YnpaBi€HUs MPEANPUATHEM B COOTBETCTBUU C MPUHIIU-
naMy MEHEKMEHTa KauecTBa, 3aKperJisieMasl B CHCTEME OPTaHU3aIlMOHHBIX
pErIaMEeHTOB;

— CO3/IaHUE CHCTEMBI cOOpa, pETUCTpaIlii, XpaHEeHUs, 00padOTKH U aHa-
JIM3a TaHHBIX 0 KauyeCTBEe, KOTopas 10kHa cTaTh deMeHToM MMC (¢ ucnosn-
30BaHHEM CYIIECTBYIOIIEH NN pPa3BUTHEM HHPOPMAIIMOHHON CHCTEMBI IIPE/I-
HPUSATHS).
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1.3. Opranuszanus nuapopmanuoHHoro oodecnevyennss CMK

JIns pemeHus BhILIENIEPEUYUCIEHHBIX 3a1a4 Ha ocHOBe CALS-TexHono-
I'Mil MOJIETIb COBEPIICHCTBOBAHUS CUCTEMbI YIPABJICHUS MPEANPUITHEM, 3a-
noxeHHy1o B cranaaptsl MCO 9000, MOXHO peanu3oBaTh pa3IMuHbIMU IIPO-
IrpPaMMHBIMH CPECTBAMU UHTETPUPOBAHHON KOPIOPATUBHOW MHPOPMALIMOH-
Hoi cucteMsl (KHC).

KoMmbroTepHbie IPOrpaMMbl «HUCHOTHUTEIBbHO-aHATUTHYECKOI MOACH-
CTEMBbI MOJJIEPKUBAIOT TEKYLIYIO JIEATEIbHOCTh MPEANPUATHUS, PEaTU3YIOT
perjiaMeHThl YIpaBieHUsl MPOLECcCaMH NPEANPUATHS B PEAIbHOM BPEMEHH,
OCYUIECTBIISIOT (YHKIIMH aHaIN3a, IPOTHO3UPOBAHMS U KOHTpoJIs. B moacu-
cremax uHTerpupoBaHHoi KMC Moryt ucnosb30BaThCsi OOJIBIIMHCTBO M3-
BECTHBIX Ha POCCUKCKOM PBIHKE MPOrPAMMHBIX MPOAYKTOB, peaau3ys OJIUH
u3 0azoBbIX NpuHUUIIOB CALS — opHeHTalMi0 Ha HMHTETrpanuio JIy4IIHX
B CBOEM KJIACCE MPOrPaMMHO-TEXHUYECKUX PEIICHUM.

B mpennoxennoit momenmn CMK aBTOMaTtu3npoBaHO BBINOJIHEHUE
YYETHO-PETMCTPALIMOHHBIX M aHAIUTHYECKUX (PYHKUUN, YTO oOecreyuT 3¢-
¢dekTuBHOE ynpaiienue u pyHkuuonuposanue CMK.

[IpumeHeHne MHPOPMALIMOHHBIX TEXHOJIOTHH, 00ECIEYNBAIOIINX YIIyY-
menue nHpopmanuonHoro odecneuenuss CMK, BeeT Kk yCKOPEHUIO U MOBbI-
HIEHUIO KauecTBa MPOLECCOB MJIaHUPOBAHUS, peain3alii, KOHTPOJS U OCY-
HIECTBJICHUS KOPPEKTUPYIOIIMNX ACUCTBUM, a TAK)KE K CHUKEHUIO 3aTpaT U KO-
JMYECTBA UCIIOJIb3YEMBIX PECYPCOB.

B pamkax manHou mMonenu coBepueHcTBoBaHue nporeccoB CMK ocy-
HIECTBIISIETCS Yepe3 €€ MHTErPUPOBAHHYIO MH(POPMAIIMOHHYIO MOANEPKKY.
Bce Heobxoaumble MHPOPMALIMOHHBIE MOTOKU MOCTYMAIOT K KOMIIOHEHTam
CMK B Hy>XHO€ BpeMsl, B MOJHOM o0beMe (puc. 1).

[lepBbIM NPUHLMIIOM MEHEIKMEHTA KayecTBa B COOTBETCTBHM C
NCO 9000 sBnsiercs opuenTanms Ha otpedutens. B TOCT P UCO 9001-2011,
1. 7.2 ycTaHOBIIEHBI TPEOOBaHUS K MIPOLIECCAM, CBSI3aHHBIM € MOTPEOUTESIMH,
B 1. 7.2.3 — k cBsizu ¢ noTpedutensimu. B 1. 8.2.1 «Y 10BneTBOPEHHOCTH MOTpE-
ourtenei» yCTaHOBIEHO, YTO OpPraHM3alus JOKHA MPOBOJUTH MOHUTOPHUHT
uH(pOpMaLIMK, KACAIOIIMICS BOCIIPUATHS IOTPEOUTENEM BBITIOJTHEHUS! OPTaHU-
3alMen ero TpedoBaHMM, Kak OJIHOTO U3 crocoOoB u3Mepenus: paborsr CMK.
Jl71st yripaBiieHUs: OTHOILICHUSIMU C 3aKa34MKaMU, TOTPeOUTENsIMU MTpeAHaA3HA-
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yeHa CRM-cucrema (Customer Relationship Management), oGecneunBato-
masi OTCIICKUBAHUE UCTOPUU PA3BUTHS B3aMMOOTHOIICHUH, KOOPIUHUPOBA-
HHE MHOTOCTOPOHHHUX CBSI3€H, IIEHTPAIM30BAHHOE YIIpaBJICHUE MPOJaKaMHu
Y KIIMEHTOPUCHTUPOBAHHBIM MAPKETHHTOM.

IlonuTHka u nenu
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KomnbsroTepHsle cucteMsl JIOKYMEHTBI — pErnaMeHTEL !
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=
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=
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Puc. 1. Crpykrypa komnsrotepHoit CMK u MmexaHn3mbl
ee HHPOPMAIIMOHHOTO 00eCTIeYEHUS
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KoHiieniusi noCTpoeHUs aBTOMAaTU3UPOBAHHBIX CUCTEM OOCITY>KUBAHUS
kineHToB npeanpustuss CRM nojpazymeBaeT HakoIieHHE, 00pabOTKy
Y aHaJIU3 HE TOJbKO (PUHAHCOBO-OYXTAITEPCKOM, HO U MPpoYeil UHPOPMALIUU
O B3aMMOOTHOIIICHUSX C KIIMEHTaMU. DTO CIOCOOCTBYET MOBBIIIEHUIO TPOU3-
BOJUTEIHHOCTH MEHEHKEPOB, YIYUIIaeT KaueCTBO OOCTY>KUBaHUS KIIMEHTOB
U CIIOCOOCTBYET YBEIMUYECHHIO MTPOJIAXK.

Jnst nHbOpMaLMOHHON TOAAEPKKHU TMPOIEAYP MOHUTOPUHTA YIOBJIIE-
TBOPEHHOCTH IMOTPEOUTENEH MOTYT OBITh HMCHOJIB30BaHBI PDM-cucTemsl.
Peub uger 0 HAayKOEMKOUW NPOYKIMH, BBIIYCKAEMOW €IUHUYHBIMU K3EM-
IJIApaMy WK MEJTKUMH CEPUSIMHU, 1 KOTOPOU MO TEM HJIM UHBIM MPHUYU-
HaM (OOBIYHO 3aKOHOJATEIbHO O0YCIOBIEHHBIM) HEO0OX0AMMO BECTH MOAK-
3EMIULIPHBIA U IOKOMIIOHEHTHBIM ydeT. B 3TOM ciy4yae B «BEAECHUW»
PDM-cucremsbl yxe, Kak MpaBUilo, HAXOAUTCS UH(OpMAIUA MO MPOIYKTY
MPOM3BOJICTBA U MO MOJEIU NMpousBojcTBa. OcranbHas uHpopmanus mMo-
KeT ObITh BKJIIOUEHA KaK JIOTIOJTHEHHUE K IAHHBIM O MPOYKIIUH; CIOAa OTHO-
cutcsi uHGopMalKs O MOTPEOUTENAX, TUCTPUOBIOTOPAX, CEPBUCHBIX IIE€H-
Tpax, pEMOHTAaxX, 3aM4acTsaX U T. 1.

HcrounnkoM mH(poOpManuu Jjisi MOHUTOPUHTA YAOBIETBOPEHHOCTH TIO-
TpeOUTENel SBIAIOTCSA B pacCMAaTPUBAEMOM ClIydae pa3HOIUIAHOBBIE HH(OP-
MallIOHHbIE KOHTAKTHI MPEICTABUTEIEH MPEINPUITUS C MPEACTABUTEIISIMU
noTpedurens. KoHTakThl MOTYT OBITH TIIaHUPYEMBIE (00CTYKUBaHHUE, MPOBE-
JIEHUE MapKETUHTOBBIX 00CJICIOBAHUM U T. 11.) U HE3aIUIaHUPOBAHHbIE (PEKJIa-
Malli¥, FTapaHTUUHBIN PEMOHT U T. I1.). B 3TuX cirydasx BaxxHO chOpMUPOBATH
npoleaypy coopa peineBaHTHON MHGOpPMALIMKM U MMOMEIICHUs ee B 0a3y JaH-
HBIX B LIEJISIX TTOCJIEIYIOMIErO aHaJn3a.

Jns peanmuzanuu npunuuna Mmenemxmenta MCO 9000 «B3anmoBbIroa-
Hble oTHOIIEHHUS ¢ nocTtaBmukamMm» ['OCT P MCO 9001-2011 ycranaBnuBaet
TpeboBaHus K 3akynkam (1. 7.4. 3akynku). [ns yrnpaBieHrs OTHOIICHUSIMU
C TOCTaBIIMKAMHM W YHOpaBJICHUS I[EMOYKAMU MOCTABOK MpeaHa3HAYCHA
SCM-cucrema (Supply Chain Management).

Konnenmust SCM pa3zpaboTtana /i1 ONTUMHU3AIMK YIIPABJICHUS JTOTUCTH-
YECKUMM LIETISIMU U TTO3BOJISIET CYIIECTBEHHO CHU3UThH TPAHCIIOPTHBIEC U OIle-
pallMOHHBIC PACXObI MyTEM ONTUMAIBHOTO CTPYKTYPHUPOBAHMS JIOTUCTHYE-
ckux cxeM nocraBok. Konuenmua SCM nonnep;xuaercs B ERP-cucremax.
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1.4. TpeOoBaHus K NPOU3BOJACTBY U 00C/IY:>KUBAHUIO NIPOAYKIUH
kak npoueccam CMK

K dncity BakHEUIINX MPOIECCOB KU3ZHEHHOTO IUKIIA IPOAYKIUHU C TOUKH
3peHus 00€CIIEUeHHsI €€ KaueCTBA OTHOCSTCS MPOU3BOJICTBO U OOCITYKUBAHUE
npoaykuuu. 'OCT P MCO 9001-2011 ycranaBnuBaeT TpeOOBaHUs K yIpas-
JICHUIO MTPOU3BOACTBOM M 00CITY>KUBAaHUEM, BalTUIallvK (TTOATBEPKICHUIO (-
(EeKTUBHOCTH, pabOTOCIIOCOOHOCTH, KauyecTBa) ATUX IMPOILECCOB, obecneye-
HUIO UACHTU(PUKAIIUN U IPOCIICKUBAEMOCTH MPOAYKIIMU, OOpAIIEHUIO C COO-
CTBEHHOCTBIO IOTpeOUTENEH, COXPAHEHUIO COOTBETCTBUS MPOIYKIINH 3a/1aH-
HBbIM TPeOOBaHUSIM TOCIIE €€ U3TOTOBJICHUS.

Opranuzanus JOJDKHA IUIAHUPOBaTh M OOECIEYMBATH IMPOU3BOJICTBO
U OOCIyKMBaHUE B YHNPABISIEMBIX yclOBHsIX. K ympaBisieMbIM yCIOBHSIM
JTIOJKHBI OTHOCUTHCS (T7I€ 3TO MPUMEHUMO):

— Hanuyue uHGOpMaIUH, ONKCHIBAIOLIEH XapaKTEPUCTUKU MPOAYKIIUH;

— HaJgu4ue pado4yrX MHCTPYKLUUN B cilydae HEOOXOIUMOCTH;

— MPUMEHEHHE MOIXOIAIEr0 000pyA0BAHUS;

— HaJM4Me U MPUMEHEHHE KOHTPOJIBHOTO M U3MEPUTEIBLHOTO 000py/I0-
BaHUS,

— MPOBEJCHUE MOHUTOPUHTA U U3MEPEHHUIA;

— OCYLLIECTBJICHUE BBITyCKa, IOCTABKU U JICUCTBUI MOCII€ TOCTaBKU MPO-
TYKITAH.

Opranuzanus J10KHA TPOBOJUTH BAIMIALMIO BCEX MPOLECCOB MPOU3-
BOJICTBA U OOCIY>KUBaHUS, PE3YIbTaThl KOTOPHIX HENb3s NPOBEPUTH TTOCPE/I-
CTBOM IOCJIEIOBATEIbHOIO MOHUTOPUHTA WK U3MepeHus. K HuM oTHocsTCS
BCE IMPOLIECChI, HEJOCTATKN KOTOPHIX CTAHOBSITCS OUEBUIHBIMU TOJIBKO MOCIIE
HayaJla UCTIOJIb30BAHUS MPOYKLIMH UK TIOCIIE MPEAOCTABICHUS YCIyTH.

Banupanusa pomkHa MpoAEMOHCTPUPOBATH CIIOCOOHOCTh ATUX MPOILIEC-
COB JIOCTUTaTh 3aIJTAHUPOBAHHBIX PE3YyJIbTATOB.

Opranuzanus 10HKHA pa3padoTaTh MEphI IO ITUM MPOLECCaM, BKITIOUas,
€CJIM 3TO IPUEMIIEMO:

— ONpe/IeNICHHbIE KPUTEPUU JJIsS aHAJIM3a U YTBEP>KIEHUS MTPOIIECCOB;

— YTBEP)KJEHHE COOTBETCTBYIOUIETO OOOPYIOBaHUSA M KBalu(dUKALUU
NepPCOHAIA;

— MIPUMEHEHHE KOHKPETHBIX METO0B U MPOLETYP;

— TpeOOBaHUS K 3aIUCAM;

— MOBTOPHYIO BaJIUAAIHIO.
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BT'OCT P MCO 9001-2011, . 7.5.3 «nentudukaiys u npociexuBae-
MOCTB» YCTaHOBJIEHO, YTO, €CJIM 3TO BO3MOXKHO U 11€JIECO00pa3HO, OpraHH3a-
1M T0JKHA UACHTU(GUIUPOBATH MPOAYKIIUIO C TOMOIIbIO COOTBETCTBYIOIIUX
CPEJICTB Ha BCEX CTAJIUSIX €€ KU3HEHHOTO ITUKJIA.

['OCT P UCO 9000-2011 onpenemnseTr npocieKUBAEMOCTh KaK BO3MOXK-
HOCTb MPOCJIEIUTh UCTOPHIO, NMPUMEHEHHE WM MECTOHAXO0XJIECHHE TOTO,
4yTO paccmarpuBaerca. [[puMeHUTENbHO K NPOAYKIMU 3TO CIIOCOOHOCTH MPO-
CJIEIUTh MOCJIEIOBATEILHOCTh U ATallbl U3TOTOBJICHUS U TIEPEMEIICHUS MPO-
TYKIIMU B MPOIECCE €€ MPOU3BOICTBA, XPAHEHHUS U OTIPY3KH.

Nnentudukanys — yCTaHOBIIEHUE COOTBETCTBHUSI pPEaJbHOTO OO0BEKTa
IPEACTABICHHOM HAa HETO JTOKYMEHTAILMH, €r0 Ha3BaHUIO (IPUHAAJIEKHOCTH
00BbEKTa ONPEACICHHOMY BUly WU IPYIINE) BO N30€kKaHUE MOAMEHBI OJJHOTO
00BEKTa IPYTHUM.

Opranuzanus 10/KHA UACHTU(GUIUPOBATH CTATyC MPOAYKIIUHU TTO OTHO-
IICHUIO K TPEOOBaHUSIM MOHUTOPUHTA U U3MEPEHUN Ha BCEX CTA/IUSIX €€ JKU3-
HEHHOTO IIUKJIA.

MeHeKMEeHT KOH(PUTYpaluu SIBISIETCS CPEJICTBOM, C MOMOIIBIO KOTO-
pOro NoAAep>KUBAETCS MASHTU(PUKALINS U TPOCIEKUBAEMOCTh. Borpocsl Me-
He/pkMeHTa KoHpurypauuu otpaxensl B ['OCT P HMCO 10007-2007
«CuctemMbl MEHEI)KMEHTA KadecTBa. PyKoBOIsIIME yKa3aHUS O MEHEIXK-
MEHTY KOH(UTYpALTHI.

1.5. MadopmaniuoHHO-yIPABJIAIOLIAA CTPYKTypa
AaBTOMATH3MPOBAHHOI0 POM3BOACTBA Kak 3jieMeHT CMK

NupopmalMOHHO-yIIpaBIIsiioiasi  CTPYKTypa aBTOMAaTU3MPOBAHHOTO
POU3BOCTBA, IPEACTABICHHAs HA PUC. 2, TO3BOJIUT O0ECIEUUTD €ro YIpaB-
asieMble ycaoBus B cootBeTcTBuM ¢ TpedoBanusimu ['OCT P M1CO 9001-2011.

[Ipocnenum nepegadyy uHGOpPMAIMK O KAdyeCTBE MO BCEM CTYIEHSM
uepapxuu cuctembl. M3 mpousBoacTBeHHor 30HBI (ACYTII) urdopmanms
noctynaer kK MES-cuctemam, mpoxoauT ctaanuio oOpaboTKH, a 3aTeM yxKe 00-
paborannas ungopmarus nocrynaet B ERP-cuctemsl, u nanee — Ha ypoBeHb
BbIciIero MeHemxMenTa npeanpustus (OLAP, Data Mining — uHTEIEKTY-
aNbHBIN aHATU3 TaHHBIX).
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OLAP-cucremsl Data Mining-
CHCTEMBI Briciee
OmnepaTuBHBIH PYKOBOJICTBO
MHOTOMEpHBIH Murennextyansusii| |~ |
aHaJIU3 JaHHBIX aHaJIu3 NaHHbIX
) =
iyl 10
ERP — cucremsl ITnanoso- «
<—h . - .| GunaxcoBslit A
= | DUHAHCOBO-X035HCTBEHHOE oTzen, Gyxrante- o
E yUpaBJICeHne pYis, KafIpbL. .. oA
£ [ >
z 'S H 5
s = PykoBoaurenu =
S E — MES-cucreMbl TIPOU3BOJICTBA, 5
= £ <_‘ _ . CITyKOBI
El g VYnpaBneHue mpou3BOACTBOM IJI. MEXAQHHKA,
a u 1. TEXHOJIOTA. ..
[ % ﬁ
=
E S ]
E PN SCADA-cucTemMsbl OnepaTop},I
) - -| IPOM3BOACTBEHHBIX
ACVTII LIEXOB, Y9aCTKOB,
JTUHAH

Puc. 2. ndopmanrionHo-yIpaBisionas CTpyKTypa
aBTOMATU3UPOBAHHOI'O MPOU3BOJACTBA Kak 3neMeHT CMK

Ha puc. 3 cucremsl ynpasnenusi ERP, MES, SCADA nipencraBieHbl Kak
CUCTEMBI yueTa M ONepaTUBHON 0OpaOOTKM JTaHHBIX O KauyeCTBE COBPEMEH-
HOTO aBTOMAaTU3UPOBAHHOT0 pou3BoAcTBa. g cOopa u ananuza uHpopma-
UM O KAayeCcTBE TEXHOJOTMYECKUX IMPOIECCOB JOHKHBI HCIOJIb30BATHCS
SCADA-cuctembl. SCADA (Supervisory Control And Data Acquisition)
OTBEYAIOT 32 PYHKIMK aBTOMATU3ALMK YIIPABICHUS U KOHTPOJIS BBIITOJIHEHUS
TexHonorndeckux npoueccos. [Ipumenenne SCADA -TeXHOJIOTUI O3BOJISAET
JIOCTHYb BBICOKOTO YPOBHSI aBTOMATH3allMM B PELIEHUHU 3a/ad pa3padoTKu
CUCTEM yMpaBjeHus, cOopa, 00pabOTKU, Mepeaaun, XpaHEHUS U 0OTOOpaKeHUS
uH(dOpMaIUu.

B o6mem ciiyqae SCADA-cucTeMa BBITIOTHSET Clieayomue QyHKInu:
— cOOp AaHHBIX OT KOHTPOJIJIEPOB;

— mepBUYHAsA 00pabOTKa aHHBIX;

— BEJICHHE apXMBOB JaHHBIX (0a3 JaHHBIX);

— MPEJICTABJICHUE TUHAMUYECKUX MHEMOCXEM OOBEKTa;
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— MPEJICTABIEHUE TPEHIOB U3MEPSEMBIX BEJIMYHH;

— BblJJa4a COOOIICHUI O HEUCTIPABHOCTSX U aBAPHUSX;

— [€4aTh IPOTOKOJIOB M OTYETOB;

— 00paboTKa KOMaH/ orepaTopa;

— CBSI3b C APYTMMH MYJIbTAMU ONIEPATOPOB;

— pellleHre MPUKIAJHBIX 337a4 Ha 0a3e TEeKYIIUWX JaHHBIX (BKIIOYAET
BTOPUYHYIO MAaTeMaTHYECKyI0 0OpaOOTKY NaHHBIX — BBIYUCICHHE CPEIHUX
3HAYCHUH BEJIMYUH, OTKJIOHCHUH U JIp.).

OLAP-cucremsl Data Mining-
CHCTEMbI
o A
OnepatuBHBII \
MHOTOMEPHBIN HWuTemnekryanbHblil \
aHaJiu3 JaHHBIX aHaJIN3 TaHHBIX \
\ Ananms
— @ \ = JAHHBIX
ERP - cucrembl \ XpaHeHue
b o \ TTAHHBIX
—y JanHbIe 0 QUHAHCOBO- " - 0 KA9ECTRE
XO3IMCTBEHHOM JIEATCIIFHOCTH e - \
- - ~
=g P peobpa3zoBaHue
g g —_— "/ |——|n nepenaua nanmpix
13} ”
58 MES-cucrembl A~ / 0 KauecTBe
[P A - /
= 3 |\ -
a £ JlaHHBIE O IPOU3BOJCTBEHHBIX /
A <
S fipotieccax / C6op u peructpa-
& / IUsI IEPBUYHBIX
< b / JAHHBIX
/ 0 KauecTBe
SCADA-cucremsbl !
| I— IJ"
he—
JlaHHBIE O TEXHOJIOTHYECKUX
mpolieccax U MPOIYKINU

Puc. 3. Cuctema yueta u onepaTuBHOM 00paOOTKH JAHHBIX

B kadecTBe COBPEMEHHOr0 aBTOMATHU3UPOBAHHOTO IMPOU3BOJICTBA CH-
ctema ocymectBisieT cBi3b ¢ MES-cuctemoit (Manufacturing Execution
System — npou3BOICTBEHHAsI UCIIOJTHUTENIbHASI CUCTEMA, AaBTOMATU3UPOBAH-
Has CHCTeMa yMPAaBJICHHS MPOU3BOJCTBOM, WH(POPMAIIMOHHO-BBIYUCITATEIb-
Has cucteMa). CHUCTeMBbl TAKOTO Kjlacca pelaroT 3aJauld CHHXPOHU3alUH, KO-
OPAVHUPYIOT, AaHAITU3UPYIOT U ONITUMUA3UPYIOT BBIITYCK MPOAYKIIHHU B pAMKaX
KaKoro-Jn0o0 MpOor3BOJICTBA B pEXKUME peaJIbHOTO BpeMeHU. B3anMopeicteue
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cucteM MES u SCADA oGecnieunBaetr KOHTpOJIb KauecTBa npoTekanus TII
Y B JAJIbHEHIIIEM CBOEBPEMEHHOE IPUHATUE PELIEHUS O TaJbHENUIEM HCIIOJIb-
30BaHUH 00OPYOBAHUS UJIU €TI0 OCTAHOBKE, MTEPECUYETe PACTIUCAHMUS.

Boeinenum  gynkuun MES-cuctemsl [uisi BBITOTHEHUST TpeOOBAHMIA
I'OCT P UCO 9001-2008 k CMK:

— cOOp M XpaHEHHUE JIaHHBIX: B3aUMOJEHCTBUE MH(OPMALMOHHBIX MOA-
CUCTEM B LEIAX MOJYYEHHUS, HAKOIUIEHUS W MEPEAAYN TEXHOJOTHYECKUX U
YIPABJISIIOIIUX TaHHBIX, HUPKYJIUPYIOLIUX B IPOU3BOJICTBEHHOM cpe/ie pe-
MPUATHS;

— KOHTPOJIb COCTOSIHUSA U PACIIPEICIIEHUE PECYPCOB: YIIPABIEHUE PECYP-
camu MPOMU3BOJICTBA: TEXHOJIOTHYECKUM 000PYyI0BaHHEM, MaTeprajamMu, rep-
COHAJIOM, HHCTPYMEHTaMU;

— YIpaBJICHHE KAYE€CTBOM ITPOJYKIIMH: aHAJIN3 JAHHBIX U3MEPEHUI Kaue-
CTBa MPOJIYKLHUH B PEKUME PEaTbHOIO BPEMEHU HA OCHOBE MH(POPMALIHH, 10~
CTyMarolel ¢ MPOU3BOJCTBEHHOTO YPOBHsI, 0OecreYeHHe MOJKHOrO KOH-
TPOJII KauecTBa, BBISBICHUE KPUTUUECKUX TOYEK U MpoOJeM, TpeOyomux
0c000r0 BHUMAaHHS;

— ympaBJieHUuE MPOU3BOJCTBEHHBIMU MPOLECCAMU: MOHUTOPUHT IIPOU3-
BOJICTBEHHBIX ITPOLIECCOB, aBTOMATHUECKasi KOPPEKTUPOBKA JIUOO JUATOroBast
IIOJIZIEpKKA PELLICHUI OIlepaTopa;

— OTCJICKMBAHUE UCTOPUU NPOAYKTA: BU3yaIU3alsl HHPOPMALIUU O Me-
CTE€ U BPEMEHU BBIMIOJIHEHUS pabOT Mo KaxaoMy uzaenuto. Muadopmanus mMo-
KET BKJIIOYATh OTYEThI: 00 HCHOJIHUTENSAX, TEXHOJIOTMUYECKUX MapIIpyTax,
KOMIUIEKTYIOIIMX, MaTepuaiax, CepuiHbIX HOMEpax, MPOU3BEAEHHBIX Mepe-
JEJKaX, TEKYIIHUX YCIOBUIX MPOU3BOJICTBA U T. I1.;

— aHaAJIU3 MPOU3BOJUTEIBHOCTH: MPEAOCTABICHUE MOJIPOOHBIX OTUYETOB
O peaJIbHBIX PE3yJbTAaTaX MPOU3BOACTBEHHBIX ONEPALMl; CPABHEHUE TUIAHO-
BbIX U (pakTmueckux mnokazarenein. MES-cucrema oOecrieunBaer rudkoe
yIpaBleHUE 1EXOM, MO3BOJSET OBICTPO MEpecTpauBaTh MPOU3BOJCTBEHHOE
pacnucaHue Mpu BbIXOJIE U3 CTPOS YACTH TEXHOJIOTHYECKOT0 000y A0BAHUS.

['padpuaeckuii KOHTPOIH COCTOSIHUS TPOU3BOICTBEHHBIX MPOIIECCOB MO-
KET BBINIOJHATHCA HA OCHOBE auarpaMM ['aHTa, 0TOOpa)aroniux CKBO3HOMN
rpaduk, u nuarpamMmmbl Vicukasbl, GopMupyemMoil 151 pyKOBOJUTENS MOApa3-
JEJICHMUS.

Coznanue ycinoBui MPO3pavHOCTH TEXHOJIOTMYECKUX U MTPOU3BOJCTBEH-
HBIX MPOILIECCOB M OOEcreueHrne OCHOBHBIX TPEOOBAaHUN MEXKIYHAPOIHOTO
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crtagaapta [SO-9000 co3maeT yciioBus AJ1s BbIX01a OCHOBHOW POAYKIIMU Ma-
HIMHOCTPOUTENBHBIX NPEANPHUATUN Ha MEXKITYHAPOIHBIN PHIHOK.

Ha BepxHeM ypoBHE B HEpapXUUECKOM JIECTHUIIE CUCTEM YIPABJICHUS pa-
ooraetr ERP-cucrema (Enterprise Resource Planning) — mnanupoBanue pecyp-
coB npeanpustus. ERP-koHuenuusa HanpasieHa Ha yHpaBlieHHE OM3HECOM,
a HE TOJIbKO Mpou3BoAcTBOM. OcHOBHOE npenHazHaueHue ERP — 3to ynpas-
jJeHre (UHAHCOBOM M XO3SMCTBEHHOM JEATEIBHOCTBIO MPEATIPHUSATHUS.
ERP-cuctema 3aTparuBaeT OCHOBHBIE aCIEKThl BCEX 3JIEMEHTOB ITPOU3BO/I-
CTBEHHOM W TOProBOM JesaTelbHOCTH npennpustus. B ocHoBe ERP nexur
MPUHLKI CO3JAaHUs €IUHOIO0 XPAHWUJIWINA JAaHHBIX, COAEPKAIIETO BCIO AENO-
BYIO0 HH(OPMAIIHNIO, HAKOIJICHHYIO OpTaHu3alliel B Mpolecce BEACHUS JeI0-
BBIX Omepanui, BKItouas (GUHAHCOBYIO HMHGOpPMAIUIO, JaHHBIC, CBSI3aHHBIC
C MPOU3BOJICTBOM, YIIPABJICHHEM NIEPCOHATIOM, WJIH JIFOObIC IPYTHUE CBEICHUS.
Konuenmusa ERP crana oueHb U3BECTHON B MPOU3BOACTBEHHOM CEKTOPE, I0-
CKOJIbKY TUIAHUPOBAHUE PECYPCOB IMO3BOJIMIO COKPATUTh BpPEMS BBITYyCKa
NPOAYKIMU, CHU3UTh YPOBEHb TOBAPHO-MATEPUAIBHBIX 3allacoB, a TaK¥kKe
YIYYIIUTh OOPATHYIO CBSI3b C MOTPEOUTENIEM MPU OJHOBPEMEHHOM COKpaIlle-
HUU aIMUHUCTPATUBHOTO ammapara.

B ERP-cucteme peanuzoBana BaxxkHas 3agada CMK — c6op, peructpa-
1usi, 00paboTka, KOHTPOJIb U aHAJIU3 JIAaHHBIX MO KadecTBy. Cucrema mo-
CTOSHHO CcOOHMpaeT M aKKyMyJupyeT JaHHBbIE pPa3IUYHBIX MPOIECCOB,
U BCErja TOT K€ COTPYJAHUK OTAEJIa Ka4eCTBA HA MPEANPUITHU MOXKET BbI-
BECTH OTYET 10 JII000# MHTEpecyomel ero napopMalum, KoTopas HeoO-
xoauMa Jiis aHanuza 3gdextuBHocTu pynkumonuposanuss CMK u npen-
MNPUSTUS B IIETIOM.

B coBpemennbix ERP-cucremax (nanpumep, BaanERP) Bo3mokHO ocy-
IIECTBJICHUE OMUCAHUS TTPOIIECCOB MIPEANPUSATHUSI, U3SMEPEHUE TTPOIIECCOB U UX
MOCTOSIHHBIA MOHUTOPUHT, MPOBEJICHUE MTOCTOSHHOTO aHaJIM3a COOTBETCTBUS
MPOIIECCOB U U3/ 3alUIAHUPOBAHHBIM TTOKa3aTessaM. UTo KkacaeTcs onuca-
HUS MPOLIECCOB, TO JIJIL 3TOr0 B CUCTEME MPUCYTCTBYET MOJYJb JUHAMUYE-
CKOTO MOJICTUPOBAHUS TPEANPUATHUS, KOTOPBIA MO3BOJSIET OMHUCATh BCE
HEO0OXOAMMBIC MPOIIECCHI MPEANPHUSITHS €IIIe 10 Hadajga BHEIPEHUS CHUCTEMBI.
HcTtounnkoM BcexX AaHHBIX 00 m3aenuu sBisieTcs PDM-cucrema (Product
Data Management — cuctema ynpaBlieHHs] JaHHBIMU 00 HU3J1€TIMU), KOTOpas
AKKyMYJIMPYET AaHHbIE 00 U3/1e]uu U MH(POPMAIIMOHHBIX MPOIECCaX €T0 KU3-
HEHHOTO ITUKJIA.
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Ha ypoBHe BbICIIEr0 MEHEIKMEHTa MNPEANpUsiTUS AOJKHBI paboTaTh
OLAP-cuctemsl (On-Line Analytic Processing — onepaTuBHBIN MHOTOMEp-
HbIM aHanu3 AaHHbIX) 1 DM-cuctemsl (Data Mining — MHTEIIEKTYyalbHBIN
aHaJln3 JaHHBIX).

AHanuTtuyeckas 00padoTka B peanbHoM BpeMenu (OLAP) — 310 TexHo-
jgorusi 00paboTku MHGOPMAIIUK, BKIIOYAIONIAs COCTAaBJICHUE W JUHAMHYE-
CKYIO ITyOJIMKAIIMIO OTYETOB U TIOKYMEHTOB. Vcnop3yeTcs aHaTuTUKaMU JJ1s
OBICTpOI 00PAaOOTKH CI0KHBIX 3aPOCOB K 0asze maHHBIX. C MOMOIIIBIO TTOA00-
HBIX CUCTEM MEHEKEPbl, 00ECIEUNBAIOIINE MPUHATHE PEIICHHM, MOTYT IIPO-
CMaTpHUBATh U aHAJIU3UPOBATH JAHHBIE HMEHHO B TOM BHJI€, KOTOPBIN JJISI HUX
HauOoJiee yno0eH, arperupoBarh U JETATU3UPOBATh HH(GOPMAIUIO, TTOTyYaTh
MPOMEXKYTOUYHBIE UTOTH, UCTIOJIb30BaTh rpaduuecKkoe mpeacTaBieHue HHPOP-
Mallld, a TAaKXKe BBIITYCKATh OTYETHI, HEOOXOAUMBIE PYKOBOJICTBY MPEAIPHSI-
TUA JJIS TIPUHSATUS PEIICHUI, OCHOBAaHHBIX Ha (hakTax, B COOTBETCTBUU
C IPUHIUMIIOM MeHekMeHTa kadectBa MICO 9000.

TexHOomOrUM MHTEIUIEKTyaIbHOTO aHanu3a nanHbiX (Data Mining) moryT
OBITH UCTIOJI30BAHBI TP UCCIEAOBAHUY MPOOIJIEM KauecTBa MPOLYKIIUH, TIPO-
I[ECCOB U TTOJATOTOBKE ONTUMAJBHBIX PEIICHUH.

OcHOBHOE Ha3HAYEHUE ITON TEXHOJIOTUN — AaBTOMATU3UPOBAHHBIN MTOUCK
(BBISIBJICHUE paHEe HEM3BECTHBIX) (DYHKIIMOHAIBHBIX M JIOTHUYECKUX 3aKOHO-
MEPHOCTE B MHOTOMEPHOM XPaHUJIUIIE, HCTIOb30BAHUE BBISIBIICHHBIX 3aKO-
HOMEPHOCTEH sl MPOTHO3UPOBAHMS (MHTEPIIOJISIIIUN U SKCTPAIIOJISIIUHN ) Tpe-
Oyembix manHbix. Metonapl (Data Mining) pa3aenstoTcsi Ha CTaTUCTUYECKUE
(IeCKpUNTUBHBIN aHATN3, KOPPEISIITUOHHBIA M PETPECCUOHHBIN aHAIH3, (aK-
TOPHBIA aHANIU3, JUCIIEPCUOHHBIN aHAJIN3, KOMIIOHEHTHBIA aHaJn3, JUCKPHU-
MUHAHTHBIN aHaJN3, aHAJIU3 BPEMEHHBIX PSAIOB) U KHOEpHETHYECKUE (MCKYyC-
CTBEHHBIE HEUPOHHBIE CETH, IBOJIIOIMOHHOE TTPOTrpaMMHUPOBAHNE, TeHETUYE-
CKH€ aJITOPUTMBI, aCCOIIMATUBHAS TTaMATh, HEYETKas JIOTHKA, AEPEBhS pellie-
HUM, CUCTEMBI 00PaOOTKHU IKCIIEPTHBIX 3HAHUH).
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2. KOHLENLMS CALS

2.1. lIpenmymecTBa ucnosan3oBanusa CALS

AHanu3 peain30BaHHBIX MPOEKTOB O3B0 BBISIBUTH PSAJT OCHOBHBIX ac-
NEKTOB, onpeaensonmx d3ppexruBHocts npumeHeHuss CALS-TexHomoruii:

— KomnbroTepHas aBToMaTu3aliys, o3BOJISIONIAsl TOBBICUTH TPOU3BOIU-
TEJIbHOCTh OCHOBHBIX MIPOIIECCOB U OMepaluii co3gaHusi HGOpPMaIUU.

— MadopmanimonHass MHTErpaiys IpoIeccoB, OOeCreunBaromas CoB-
MECTHOE U MHOTOKPAaTHOE MCTOJb30BaHUE OJJHUX U TEX )K€ JaHHBIX. MIHTerpa-
Usl JOCTUTaeTCs MUHUMU3AIMEH 4YKClia U CIOKHOCTH BCIIOMOTAaTEbHBIX
MIPOIIECCOB U OTIEPAIIHii, CBI3aHHBIX C MOMCKOM, ITPpeoOpa3oBaHUEM U Mepe/a-
yeil nHpopmanmu. [1oCckoIbKY 10751 BCIOMOTaTeIbHBIX IPOIIECCOB U Olepa-
U B OOIIEM IUKJIE TOCTATOUYHO BEJIMKA, COKPAILIEHUE CBSI3aHHBIX C HUMU 3a-
TpaT BPEMEHHU U CPEJICTB SIBISETCS CYIIECTBEHHBIM (PaKTOPOM SKOHOMHH.
OaHUM U3 UHCTPYMEHTOB UHTETPALIMHU SIBIIIETCS CTaHIapTU3aIINsI CITIOCOO0B U
TEXHOJIOTH MPEICTABICHUS JAHHBIX C TEM, YTOOBI PE3yJIbTAThI IPEAIICCTBY-
IOILIETO MPOIECCa MOTJIA OBITh UCIIOJIB30BAHBI JIJIS MOCIEAYIOIINX MPOIIECCOB
C MUHUMAJLHBIMU TTPEOOPA30BAHUSIMHU.

— [lepexon k 6e30yMakHOM OpraHU3alNH MPOIECCOB U MPUMEHEHUE HO-
BBIX MOJIEJIEN UX OpraHU3alUU.

CeroaHst OCHOBHOM (pOpMOY MPEICTABIICHUS PE3YJITATOB MHTEIICKTY b~
HOM JIESTEIbHOCTU BCE €IIE SABISIETCS OyMaXKHBIN TOKYMEHT, KOTOPBI B TAKOM
BUJIC pa3padaThIBAETCs, KOHTPOJIUPYETCSI, COTJIACOBBIBACTCS U YTBEPKIACTCA.
OdeHb YacTo, Jake MPU UCIOJIb30BAHUM KOMITBIOTEPHBIX CHUCTEM, KOHEUYHBIN
pe3yNbTaT UHTEIUIEKTyAlTbHOU JESTeLHOCTH (DOPMHUPYETCS B BUIE OYMa)KHOTO
JIOKYMEHTa, a Ha TMOCIEAYIOIINX CTausiX CHOBAa MPeoOpa3OBHIBACTCS B IJICK-
TpOoHHBINA BUJ. KONMW4ecTBO IUKIIOB MpeoOpa3oBaHus U TPYJOEMKOCTh J0CTa-
TOuHO BenuKku. [loaToMy mepexoa oT OyMaKHOTO TOKYMEHTOOOOpOTa K JIEK-
TPOHHOMY TIO3BOJISIET MHOTOKPATHO YCKOPUTh JOCTABKY JOKYMEHTOB HYKHBIM
JMIaM, 00€CTIeYNTh apaien3M 00CYKIEHUs, KOHTPOJI M YTBEPKICHUS pe-
3yJlbTaTOB PabOThI, CYIIECTBEHHO COKPATUTH JJIUTEILHOCTD MPOLIECCOB.

M3 3TX acmekToOB MOKHO BBIACIUTh KOHKPETHBIE (haKTOPHI, HETIOCPE-
CTBEHHO BJIMSIIOIINE HA SKOHOMHYECKHE MOKa3aTeIu MPOU3BOJICTBA, TPUME-
gsroniero CALS-TexHomorun:

— COKpallleHuE 3aTpaT U TPYJAOEMKOCTH MPOLIECCOB TEXHUYECKOUN MOATO0-
TOBKHU M OCBOCHMS TPOU3BOJICTBA HOBBIX U3JIEIINIA;
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— COKpAaIllCHUE KaJIEHJAPHBIX CPOKOB BBIBOJA HOBBIX KOHKYPEHTOCIIO-
COOHBIX M3CIHUI HA PHIHOK;

— COKpAIIICHUE /1071 Opaka W 3aTpar, CBSI3aHHBIX C BHECEHUEM HM3MEHE-
HHUM B KOHCTPYKIIHIO;

— YBEJIMYECHHE O00BEMOB MPOJAXK M3ACIHM, CHAOXKEHHBIX AIEKTPOHHOU
TEXHUYECKOH JIOKYMEHTalUeH (B 4aCTHOCTH, SKCILTyaTallMOHHOM ), B COOTBET-
CTBUU C TPEOOBAHUSIMU MEKTyHAPOIHBIX CTaHIAPTOB;

— COKpAIIIEHUE 3aTpaT Ha HKCIUTyaTaluio, 00CIy>KUBaHUE U PEMOHT U3-
nenaui (3aTpaT Ha BIIaJICHHE ), KOTOPBIE JUIS CIIOKHON HAYKOEMKOM MPOAYKITUH
MIOT4aC PaBHBI UJIW MPEBBIIAIOT 3aTPATHI HA €€ 3aKYIIKY.

2.2. Jxonomuyeckan 3¢ppexruBHoctb CALS

OnHuM U3 BaXXHBIX MOTPEOUTENHCKUX IMAPAMETPOB CIIOKHOTO HAYKOEM-
KOTO M3JCNHUs SABJISICTCS BEIMYMHA 3aTpaT Ha MOIJEPKKY €ro >KU3HEHHOTO
LUKJIa. DT 3aTpaThl CKJIAIBIBAIOTCS U3 3aTpaT Ha pa3pabOTKy U MPOU3BO/I-
CTBO U3JIETIHUs, a TAKXKE 3aTpaT Ha BBOJ U3JIETUs B ACHCTBUE, IKCILUTyaTallUIo,
MOJJIEpKAHUE €T0 B paO0OTOCIIOCOOHOM COCTOSIHUM U yTHIIU3AIUIO TIO HCTEYe-
HUU CPOKA CITYKOBI.

s cnoxHOTrOo M3nenus (Hampumep, 0OOPOHHON CHUCTEMBI: JIE€TATENb-
HOIO anrmapara, KopalJisi, paKkeTHON YCTaHOBKH, TaHKA U T. II.), UMEIOIIEro
JIJIUTENbHBIA CpoK ucnosib3oBanus (10...20 net), 3aTpaThl, BO3HUKAIOIINE
Ha TOCTIPOM3BOACTBEHHBIX cTanusax JKI[ m cBsi3aHHBIE C MOIEp)KaHUEM
u3zenuss B PabOTOCIOCOOHOM COCTOSSHUM (COCTOSSHUM TOTOBHOCTH
K HWCIOJb30BaHUIO), MOTYT OBITh PaBHBI WJIM Ja)K€ MPEBBIMIATH 3aTPAThI
Ha MpUOOpETEHHE.

[IpumepHbIe 00BEMBI )KU3HEHHOTO ITUKJIA:

— KOHIIENITyaJbHOE TpoeKTupoBanue — 7 %;

— pa3paboTka, mpoekTupoBanue — 13 %;

— m3roroBieHue — 30 %;

— JKCIUTyaranusi, peMoHT — 45 %;

— yrunuzanusg — S5 %.

Coxkparenue 3arpat Ha noaaepxxky KL n3nenus — ogna u3 ueneit BHeA-
penus xounenuuu u crparerun CALS (Continuous Acquisition and Life
Cycle Support).
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[IpuBeeM HEKOTOPhIE KOJUYECTBEHHBIE OLICHKH A(DPEKTUBHOCTH BHEI-
penust CALS B npombinuieHHocTr CHIA:

— MPSAMOE COKpaleHue 3aTpaT Ha npoektupoBanue — ot 10 g0 30 %;

— COKpAILIEHUE BPEMEHU BBIBOJA HOBBIX M3/IEIUI HA PHIHOK — OT 25 110 75 %)

— COKpAIlleHUE J0Ju Opaka U 00beMa KOHCTPYKTHBHBIX M3MEHCHHH —
ot 23 o 73 %.

— COKpallleHUuE 3aTpaT Ha MOATOTOBKY TEXHUYECKOW TOKYMEHTAlUH —
1o 40 %;

— COKpallleHHE 3aTpaT Ha pa3pabOTKy SKCIUTyaTallMOHHOM JTIOKYMEHTa-
u — j0 30 %;

— COKpaleHue BpeMeHu pa3padboTku uznenuit — ot 40 o 60 %.

[To 3apyOekHBIM TaHHBIM, TIOTEPH, CBSI3aHHBIE C HECOBEPIIIEHCTBOM HH-
dbopMaImoOHHOTO B3aUMOJIECHCTBUS C MOCTABIIUKAMU, TOJIHKO B aBTOMOOUJIb-
HOM npombinieHHocTH CIIA oneHuBarOTCA B CyMMe OPSKa OJHOTO MUJI-
auapia A0JJIapoB B rofl. AHAJIOTHYHbIE IOTEPU UMEIOT MECTO U B IPYTUX OT-
pacisix MPOMBIIUIEHHOCTH.

3atpatbl Ha pa3paboTky peaktuBHoro npurarens GE 90 mis camosnera
«bounr 777» cocTtaBuiu 2 MWIIHApAA J0JUIApOB, a pa3paboTKa HOBOW MO-
Jenu aBToMoomIIst Komrmanuu «Dopa» cTouT oT 3 10 6 MIJLTHAPI0B JOJITIAPOB.
DTO 03HAYAET, YTO HIKOHOMHUSI OT CHHXKEHUS MPSAMBIX 3aTPAT HA MPOEKTUPOBA-
HUE TOJIBKO IO JIBYM yKa3aHHBIM 00BbEKTaM MOXKET cocTaBUTh oT 500 moJia-
POB 110 2,2 MAJUTHAPAOB JOJUIAPOB.

Otcrona cnenyet, uro BHeapenue CALS-TexHoa0Tuil NpUBOAUT K CY-
IIECTBEHHOW HKOHOMHUU U TIOJYUYCHHUIO JOTOJTHUTEIbHON MPHUOBLIH.
[ToaTOMY 3TH TEXHOIOTUH IHUPOKO NPUMEHSIOTCS B TPOMBIIIJIIEHHOCTH pa3-
BUTBIX CTpaH.

B cBs13u ¢ GonbmnMu 00beMaMu 0KUIAEMON SKOHOMHUH U JOTIOTHUTEIb-
HBIX TIPUOBLICH B 3Ty cepy MPUBICKAIOTCS 3HAYNUTEIbHbIC HBECTUIIUU, 13-
MepsieMble MIJUTHApIaMu J10u1apoB. 1o JaHHBIM 3apyOeKHBIX UCTOYHUKOB,
unBectuninu npasurenberBa CHIA B chpepy CALS-TexXHOTOTHN COCTABIISIIOT
OKO0JI0 1 MuIIMapaa A0JIapoB B TOJ.

3aTpaThl IPyruX CTPaH MEHbIIE, OJHAKO, HAIMpPUMEP, MPABUTEIHCTBO
OUHISHINM 3aTPATWIO HA HAIMOHAILHYIO MPOrpaMMy B 3TOM o00JiacTH
cBbiiie 20 MUUIMOHOB JOJJIAPOB, MPUMEPHO TaKyl XK€ CyMMmy (OKOJIO
25 MUJUIMOHOB JIOJIJIAPOB) BJIOKHWIIM B HEE YACTHBIC KOMIIAHUH.
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Cpennue 3aTpaThl Ha OJIMH IIPOEKT, MOCBSIIICHHBINA PEIICHUIO JIOKAIbHON
3aauu B oonactu CALS-texHonoruit (Harpumep, pa3paboTka cTaHapTa uiu
porpaMmebl), cocTaBisitoT 1,2...1,5 MIIJIMOHOB JOJUIAPOB TMPH CPETHEM
CPOKE BBIIIOJIHEHUS OT 2 110 4 JIeT.

Otu uudpbl CBUIETEILCTBYIOT O TOM, KaKO€ 3HAUYECHHUE MPUJAIOT Ha
3anane npobiiemaTuke, cBsa3aHHor ¢ CALS-TexHOIOTHUAMH.

2.3. IIporpammuoe odecnieuenue CALS

Bce nporpamMubie npoayKThl, ucnonbdyemble B CALS-TexHONMOTHSAX,
MO>KHO pa3/IeUuTh Ha ABE OOJIbIINE TPYIIIIbL:

1) nporpamMmHBbIe POAYKTBI, HCIIOJIb3YEMbIE AJIs CO3JJaHUA U Peodpas3o-
BaHUsI MHPOpMaIMU 00 M3JENuAX, IPOU3BOACTBEHHOM Cpelie U MPOU3BO/I-
CTBEHHBIX IPOLECCaX, MPUMEHEHUE KOTOPBIX HE 3aBUCUT OT peau3aluu
CALS-texHo0runi;

2) mporpaMMHbI€ POIYKThI, IPUMEHEHUE KOTOPBIX HEMOCPEICTBEHHO
cBs13aHo ¢ CALS-TexHoJIOrusiMu ¥ TpeOOBaHUSIMU COOTBETCTBYIOIINX CTAH-
JapTOB.

K nepBoii rpyrie OTHOCATCS MPOrpaMMHBIE MPOIYKTHI, TPAIULIUOHHO
IpPUMEHSEMbIE HAa TPEANPUITUSAX PANTHYHBIX OTpPACIEH MPOMBIILICHHOCTH
U MpelHa3HAYeHHbIE JUIsl aBTOMATU3aLMKU Pa3IMYHBIX WH()DOPMALUOHHBIX U
POU3BOACTBEHHBIX MpOIleCCOB U mpoueayp. K atoi rpynmne npuHaaigexat
CJIEIyIOLLME TPOrPaMMHBIE CPEJICTBA U CUCTEMBI:

— TOJATOTOBKHM TEKCTOBOM M TaOJIMYHOW JOKYMEHTAlMU Pa3JIMYHOIO
Ha3Ha4YeHUs (TEKCTOBBIE PEAKTOPbI, JICKTPOHHBIE TAOIUIIBI U T. 1. — O(UC-
HBIE CUCTEMBI);

— aBTOMAaTH3allMi UHXEHEPHBIX PACUETOB U 3CKU3HOTO MPOEKTUPOBAHUS
(CAE-cucremsl);

— aBTOMAaTH3allUd KOHCTPYMPOBAHUS M HW3TOTOBJIEHUS padbouell KOH-
cTpykropckoi qokymentauuu (CAD-cuctemsl);

— aBTOMAaTH3allUM TEXHOJOTUYECKOW MOJrOTOBKM IPOU3BOJICTBA
(CAM-cucremsbi);

— aBTOMAaTHU3alMM TUTAHUPOBAHMS ITPOU3BOJICTBA U YIPABJICHUS MTPOLIEC-
caMU M3TOTOBJICHHSI U3JENINM, 3armacamu, MPOU3BOJICTBEHHBIMU PECYypCaMH,
TpaHCTIOpTOM U T. 1. (cuctembl MRP/ERP);

— HaeHTU(GUKAINK U ayTeHTuduKanuu napopmaruu (cpeacraa DLIT).
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Ha pbiHKe nporpaMMHBIX CPEJICTB MEPEUUCICHHBIE BBIIIE TPYMIBI MIPO-
I'PaMMHBIX TTPOIYKTOB MPEJCTABICHBI IOCTATOYHO HITUPOKO.

Ko BTOpOI rpyrmmne npruHaajiexar nporpaMMHbI€ CPEACTBA U CUCTEMBI:

— YHOpaBJICHHUS JTaHHBIMU 00 W3JENIMU U €ro KOH(Urypauu (CHUCTEMbI
PDM - Product Data Management);

— ympaBiieHus npoektamu (Project Management);

— yMpaBJICHUS IOTOKAMHU 3aJaHUH MPU CO3JJaHUU U U3MEHEHUH TeXHUYe-
ckoit gokymenTaiuu (cuctembl WF — Work Flow);

— obecnieueHrss UHGOPMAITMOHHON TTOAACPIKKU U3ICJIMM Ha TTOCTIIPOMU3-
BOJCTBEHHBIX cTaausax JKLI;

— (yHKIMOHATBLHOTO MOJICTTUPOBAHUS, aHAIN3a U PEUHKUHUPUHTA On3-
HEC-TIPOIIECCOB.

26



3. CALS-CTAHJAPTBI

Jns pazButust metojonorun CALS B CIHIA Obuti co3madbl Y paBIisiio-
n1asi npomeliiuieHHas rpymma o sonpocam CALS (ISG) u ee ucrioHUTENbHBIN
KOHCYJIbTaTUBHBIA KOMUTET. B HacTOSIIMIT MOMEHT B MUpE ACHCTBYET OoJee
25 HaAIMOHATBHBIX OpraHW3aluii (KOMHUTETOB WM COBETOB IO Pa3BUTHIO
CALS), B Tom uucne B CIIA, Sinonun, Kanane, BenukoOpuranuu, I'epmanun,
[[IBenuu, Hopsernun, ABcTpaninu U Ipyrux cTpaHax, a Takxke B HATO.

OCHOBHBIE YCUIIUS 3TUX U MOJOOHBIX OpraHU3aluii ObUTM HapaBJICHbBI
Ha CO3/IaHUE PA3HOTO YPOBHS HOPMATHBHOW JOKYMEHTAIMU. 3a TMOCICIHUE
HECKOJIBKO JIET pa3paboTaHbl CIEIYIONNE JOKYMEHTHI:

— ISO 10303 — Industrial automation systems and integration. Product
data representation and exchange (mpeacTaBieHre TaHHBIX U OOMEH JaHHBIMU
00 u3/IeNNn);

— ISO 13584 — Part Library (6ubnmoteka neranei);

— Def Stan 00-60 — Integrated Logistic Support (uHTerpupOBaHHAS JIOTU-
CTUYECKas MOJAePIKKA U3 );

— MIL-STD-2549 — Configuration Management. Data Interface
(ynpaBnenue koHdurypamueit. Uudopmanmonuslii uHTEpPEiic);

— MIL-HDBK-61 — Configuration Management. Guidance (ynpaBiieHue
KoH(pUrypaiuei, pykoBoJICTBO);

— AECMA Specification 2000M — International Specification for Mate-
riel Management Integrated Data Processing for Military Equipment (Mexy-
HapoJiHas crnenuduKanus UHTETPUPOBAHHON 0OpabOTKHU JaHHBIX 00 yIpaB-
JIEHWU MaTepuaIaMu JIJIi BOGHHOTO 00OpYOBaHMs );

— AECMA Specification 1000D — International Specification for Tech-
nical Data Publications, Utilising a Common Source Data Base
(MexxmyHapoaHas crienuuKanus s MyOJuKaruu TEeXHUYECKUX TaHHBIX.
Hcnonp3oBanue 0a3 TaHHBIX).

Cranpaptel, pazpadborannsie [SO (International Organization for
Standartization — MexayHapoaHasi opraHu3aiusl Mo CTaHAapTH3aIWN) IS
CALS-TexHOI0THIA, MOKHO Pa30UTh Ha TPU TPYIIIIBL: MPEICTaBIICHHE HHPOP-
Malliy O TPOYKTe, MPEACTaBICHUE TEKCTOBOU U rpaduieckor nHdopmaum
U OOILIEr0 HA3HAYECHUS.

K nepsoii rpynme otnocstes: ISO/IEC 10303 Standard for the Exchange of
Product Model Data (STEP) u ISO 13584 Industrial Automation — Parts Library.
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Bo BTOpYIO TpyNIy BXOMIST:

—ISO 8879 Information Processing — Text and Office System — Standard
Generalised Markup Language (SGML) (06paboTka nHpopmaimm — TeKCTO-
BbIC 1 O()MCHBIE CUCTEMBI — CTaHIAPTHBIN S3BIK PA3METKH JIAHHBIX );

—ISO/IEC 10179 Document Style Semantics and Specification Language

(DSSSL) (cemanTuka CTHIISI JOKYMEHTOB U SI3bIK CIIEIM(PUKALINI);

—ISO/IEC IS 10744 Information Technology — Hypermedia/Time Based
Document Structuring Language (HyTime) (UT — s3Ik CTpyKTYpUpOBaHUS
JIOKYMEHTOB, OCHOBAaHHBII Ha TUTIEpMEIUa/BpeMs );

—ISO/IEC 8632 Information Processing Systems — Computer Graphics —
Metafile (cucrembl 00paboTkn MHpOpMaAIMU — KOMIBIOTepHas rpaduxa —
MmeTadaiin);

—ISO/IEC 10918 Coding of Digital Continuous Tone Still Picture Images
(JPEQG);

—1SO 11172 MPEG2 Motion Picture Experts Group (MPEG) — Coding
of Motion Pictures and associated Audio for Digital Storage Media
(KOAMPOBAaHME JBIKYIINXCS KAPTHUH M CBS3aHHBIX 3BYKOBBIX d(DPEKTOB 1151
M (POBBIX METUAHAKOIUTENCH );

— ISO/IECS 13522 Information Technology — Coding of Multimedia and
Hypermedia Information (MHEG) (kogupoBanue MynbTUMEANA- U TUIIEPME-
nuanH(opManun).

Tperbs rpynna:

— ISO 11179 Information Technology — Basic Data Element Attributes
(AT — oCHOBHBIE XapAKTEPUCTUKHU PJIEMEHTOB JaHHBIX );

— ISO 3166 Information Processing — Country Name Representations
(oOpaboTka nHbOpPMAITIHN — IPECTABICHNE HA3BAHUN CTPaH);

— ISO 31 Information Processing Representation — Quantities and Units
(mpencraBienue 00padOTKU HHPOPMAIIMH — KOJTUIECTBEHHBIE MEPHI U Y3JIbl);

— ISO 4217 Information Processing — Currencies and Funds (o6pabotka
uH(dOopMaIy — BaIoTa U (OHIBI);

— ISO 639 Information Processing — Coded Representation of Names
of Languages (0oOpaboTka mHpOpMaIluu — KOJUPOBAHHOE TMPEACTaBICHUE
Ha3BaHUU S3BIKOB);

—ISO 8601 Information Processing — Date/Time Representations (o0pa-
00Tka nHGOpPMAITUHU — MPEJCTaBICHUE JaThl U BPEMCHH ).
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Kpome MexayHapoaHbIX CTaHIapTOB, paspadoTaHHbix [SO, cTangapTs
CALS mupoko npeactaBiieHbl ctanaaptamu ¢ uaaekcamu MIL u FIPS, koTo-
pbI€ JIMIIHUN pa3 MOJYEPKUBAIOT MPUOPUTETHOCTH Pa3pabOTKU TEXHOJIOTUU
CALS CoennuenapiMu llITaTaMi 1 X BOEHHBIM BE€IOMCTBOM H3HAYaJIbLHO
(camast mHOTOUMCIEeHHas rpynna crannaptoB CALS umeer unnexc MIL —
CTaHAAPTHBIA HWHIEKC i1 JOKYMEHTOB, paspaboTaHHeix B MO CIIIA).
AOG6peBuatypa FIPS o3nauaet gpeaepanbubiii cranaapt o0padboTku uHGpopma-
uuu (Federal Information Processing Standard).

Crangaptel CALS Boennoro BegomctBa CIIIA, umeroniue nngekc MIL,
TaKXe MOYKHO pa30WTh HA TPH TPYIIHI: OOIIMX IPUHITUIIORB 3JIEKTPOHHOTO 00-
MEHa W YIpaBlEeHUS JAaHHBIMH; MPEICTABICHUS] TEKCTOBOW M TpauuecKoin
uH(dOpMaIU; STEKTPOHHBIX TEXHUIECKUX PYKOBOJICTB.

Crangaptel FIPS He Tak MHOroumcieHssl, kak ISO u MIL, u nenstcs
BCETO Ha JIBE TPYIIIbI: OMKUCAHUS MPOIECCOB U 0€30MacCHOCTH HHGOPMAITUH.

CraHmapToB J0oCTaTOYHOE KOJMWYeCTBO. 1o (hyHKIIMOHAIBHOMY MpHH-
LUITY UX MOXHO MOAPA3AEIUTh HAa TPU TPYIIIIbI:

— (yHKIMOHAIBHBIE CTaHJIAPThI, OMPEISISAIONINE MPOIIECCHl U METOIbI
dbopmanuzanuy;

— WH(OpPMAIMOHHBIE CTAHAAPTHI MO OMHCAHUIO JAHHBIX O MPOAYKTaxX,
MPOILECCAX U Cpeaax;

— CTaHAAPTHl TEXHUYECKOTO OOMEHa, KOHTPOJIUPYIOIINE HOCUTEIN HH-
dbopmaru 1 Iporecchl 0OMeHa TaHHBIMU MEX Y TEPEIAOITUMHU U TPUHUMA-
IOIIMMU CUCTEMaMHU.

[Noccrangapt P® rorosut nHabop 'OCToB, oTpakaromux, B 4aCTHOCTH,
tpeboBanusi CALS-opuentupoBanHbix cranmaptoB cepuun [SO 10303
(I'OCT P 1CO 10303-203-2003. Cucrembl aBTOMAaTU3allMU IPOU3BOACTBA U
WX WHTErpaIys; MpefCTaBIeHUEe JaHHBIX 00 M3/IeTUU U OOMEH PTHMH JaH-
HeiMu). Ogaako BHeapernue CALS-noaxona B Poccun nmeet crieruduaeckue
CJIO’KHOCTH:

— gacTo s ucnonb3zoBanus CALS-pemenuit Tpedyercs npeaBapuTeib-
HOE MPOBEJICHUE PEUHKUHUPUHTA OU3HEC-TIPOIIECCOB;

— HEBBICOK YPOBEHb KOMITbIOTEPU3AIUU PEITIPUITHUIH;

— OTCYTCTBYET HOpMaTHBHasl 0a3a;

— HE XBaTaeT CIEINAIUCTOB;

— HeT peiHKa CALS-npoayKToB H yciyT;

— HeT AaeHer Ha BHeapeHue CALS-TexHoJIoruil.
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[TonsTHO, YTO MEpBOOYEpPEHOM 3a1aueit 15 pazBuThs CALS-TexHoI10-
ruii B Poccuu sSBNsIeTCS CO3/1aHNE COOTBETCTBYIOIIEH HOPMAaTUBHOM 0a3bl.

Bce pabotel o crangaptuzanuu B Poccuiickoii deaepaiiii BBITIOTHS-
I0TCSl IO/ 3TUJI0oN (peiepalibHBIX OPTaHOB MCITOJTHUTEIBLHON BiIacTH Poccuu,
KakK MpaBUJIO, YEPE3 HAYYHO-UCCIICI0BATEIBCKUE HHCTUTYTHI 110 CTaHIapTH-
3aruu. Pabounm opranom 1o crangaptusaiuu B oogactu CALS-texHomorui,
obecnieynBaroUM UX 3 (HEKTUBHOCTh Ha HAIIMOHAIBHOM M MEXXTYHAPOTHOM
YPOBHSIX, TAPMOHM3AIMIO POCCUMCKUX CTAaHIAPTOB C MEXAYHApPOAHBIMHU, pe-
TMOHATBHBIMU U 3apyOC)KHBIMU CTaHAAPTAMHU M X COTJIaCOBaHHUE C 3aUHTEPE-
COBaHHBIMU opranuzanusami, sasisiercss TK 459 no crannapruzanuun «adop-
MaIMOHHAs MOJJIEPKKA KU3HEHHOTO IIUKJIa U3IeJIhi», co3aaHHblid B 2004 r.
npuka3oM ['occrannapra Poccun. B pamkax TK 1elcTBYIOT IIATh HOAKOMUTE-
TOB M TPW pabouyue TPYIIIBI, OPTaHN30BAaHHBIC C IEJIbIO CTCIUATN3AIUN TI0
BUaM MPOTYKIIHH.

K HacTosiieMy BpeMEHM TPUHATHI CIEAYIOUIME CTaHAapThl CEepUH
«CucTeMbl aBTOMaTHU3allMM TPOU3BOJICTBA U UX UHTETPALIAS»:

—T'OCT P UCO 10303-1-99. Metonp! onucanus. O01muii 0630p U OCHO-
BOIIOJIAraroe MTPUHILIMIIBI;

—T'OCT P UCO 10303-21-99. IIpencrapieHue u 0OMEH JaHHBIMH 00 W3-
neaun. Metosl peann3anun. TeKCTOBBIM OOMEHHBIN (haiit;

—T'OCT P UCO 10303-41-99. IIpencrapieHue u 0OMEH JaHHBIMH 00 W3-
nenuu. HHTerpupoBaHHbIE POJOBbIE pecypchbl. [IpuHUIMIBI  ONMUCaHUs
MPOYKTA.

3.1. Crangapt ISO 10303 (STEP)

ISO 10303 (STEP — Standard for the Exchange of Product Model Data) —
3TO MEXKIYHAPOJHBIA CTaHAPT ISl KOMITBIOTEPHOTO MPEACTABICHUS U 00-
MEHA JJaHHBIMM O TpoAyKTe (u3aenuu). Llens ctangapTa — 1aTh HEUTPATbHBIMN
MEXAaHU3M OIMCAaHUsI JaHHBIX O MMPOAYKTE Ha Bcex cTtanusax ero JKIL, e 3aBu-
CALLIUM OT KOHKPETHOM cucTeMBI. [Ipupoaa Takoro onvucanus Ieiaer ero mox-
XOJISIIAM HE TOJIBKO JJIT HEUTpasibHOTO (aiiia oOMeHa, HO U B KadecTBe Oa-
3uca JJIsl pealiu3allii U paclpoCTpaHeHus: 0a3 JaHHBIX O NPOJIYKTE, a TaKKe
JUJISL ApXUBUPOBAHUA.

B cootBercTBUM ¢ Ha3BanneM STEP omnpenenser «HedTpambHBIN» Gop-
MaT MPEJCTABICHUS TaHHBIX 00 U3/IeTUU B BUIe HHGOPMAITMOHHOW MOJIEIH.
Jlnst  obecriedeHrs BO3MOXKHOCTH €IMHOOOPA3HOTO OIMUCAHUS U3JICTUN
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B PA3JIMYHBIX MPUKIAIHBIX 00JIACTAX Mpeanojaraercs, 4To MH(popMaluoH-
HbIE MOJIEJIH (B TEpPMHUHAX CTAHIAPTa «IIPUKIIATHBIE POTOKOJIBI») CO3/Ia0TCs
Ha 0a3e TUMOBBIX OJIOKOB (KMHTETPUPOBAHHBIX PECYPCOBY), MPUUEM ISl OTTHU-
CaHMS CXEM JJAHHBIX UCIIOJIB3YETCA CIeUAIbHO BBeACHHBIN si3bIk EXPRESS.

Szpik EXPRESS siBnsiercst onauM u3 pasznenoB crangapra [ISO 10303
STEP u onmcan B 11 Ttome crannapra ISO 10303. OH periiaMeHTUPYET yep-
yeHue (MpsSMOE M acCOLMATUBHOE), MIPOECKTUPOBAHUE KOHCTPYKIIMM, WH¥KE-
HEPHBIN aHaIN3, TEXHOJOTHYECKYIO IMOJITOTOBKY, IPOU3BOJICTBO, TECTUPOBA-
HUE TaHHBIX U 00MeH umu (B ToM umcie ¢ IDEF-Monensmu) B crieruaisHOM
TEKCTOBOM (hopmaTe, KOTOPhI oOecriedynBaeT OE30MacHOCTh U HAJEKHOCTh
nepeaady nHGpopMaluu mapTHepam.

Cranmapt ISO 10303 BxmrouaeT B ceOst 8 pa3ienoB, TECHO CBA3aHHBIX
IpYyTr C APYroM, KaKIbld U3 KOTOPBIX, B CBOIO OY€pElb, COCTOUT U3 TOMOB.
[lepedens pa3aenoB BKIOYAET B ceOs:

— MmeTobl onucanus (si361k EXPRESS);

— CTaHJapTHBIC pelieHus (CIocOoObl MPUMEHEHUS);

— CTPYKTYpa U METOJIOJIOTHS TPOBEPKH HA COBMECTUMOCTD;

— 001111e€ UHTETPUPOBAHHBIE PECYPCHI;

— MPUKJIAJHbIE UHTETPUPOBAHHBIE PECYPCHI;

— MPUKJIAAHBIE TPOTOKOJIBI (B PA3JIMYHBIX OTPACIISIX);

— Habop a0CTPaKTHBIX TECTOB (a0CTpPaKTHBIE IPUMEPHI);

— BJIEMEHTHI JIJI1 KOHKPETHBIX MPUIOKEHUH.

Kaxnpiii Tom nokymentanuu no ISO 10303 HaunHaeTcsi ¢ OJIHOM U TOH
K€ mpeamOyIbl, OMNpeaesioniel HazHadeHue u cTpykTtypy ISO 10303,
a umeHHo: «ISO 10303 — MexayHapOAHBIM CTaHAAPT AJISI KOMIBIOTEPHOTO
NpEACTaBICHUS 1 OOMEHA JaHHBIMU O NpoayKTe». [IpuBeaeHHOEe onpenene-
Hue [SO 10303 Hyx1aeTcsi B KOMMEHTApPHSIX.

[Tox mpomykToM He 00sA3aTENHHO MOHUMATH MAaTEPUATBHBIM MPOMYKT
MIPOU3BOICTBA, MPOIYKTOM CUUTAETCS PE3yiIbTaT JIFOOOTo MpoIecca, B 4acT-
HOCTH pa3pabOTKH TEXHOJIOTHYECKOTO IJIaHa.

Yr1Bepxkaare, uto ISO 10303 sBasercs ctaHaapToM 0OMeHa JaHHBIMU O
MPOAYKTE, MOXKHO JIMIIb Npu pacmmpeHHod TpaktoBke STEP (ISO 10303)
KaK CTaHJapTa, BKItovaromiero B ceds cragaaptel PLIB 1 MANDATE.

C TEXHOJIOrMYECKOW TOYKHM 3PEHMSI 3TO TaK M €CTh, NMockoibKy PLIB
u MANDATE ctpostcs Ha 6a3e cranaapta STEP, 3auMCTBYs U3 HEro METO/IbI
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onucanus (s1361k EXPRESS), hopmbl peanuzanun (0OMeHHbIN (aitn u uHTep-
delic qocTyna K JaHHBIM) U TP HEOOXOAUMOCTH HHTETPUPOBAHHBIE PECYPChI
(nHbDOpPMALIMOHHBIE CTPYKTYPHI).

C notpeOuTEeNbCKON K€ TOUKH 3PEHHS KaXAbld M3 TPEeX CTaHIApTOB
UMEET CBOIO MPEIMETHYIO 00J1aCTh:

ISO 13584 (PLIB) nmaer cpeacTBa omucaHusi IPOAYKTa BHYTPHU IIPOU3-
BOJICTBa BO BHYTpeHHeH chepe oOparieHus (3/1ech Mo MPOAYKTOM YyKe IM0-
HUMAaEeTCsl MaTepUaIbHbIN MPOAYKT MPOU3BOJICTBA, YUACTBYIOIIUN B TOBApO-
oOmene). OH mpencrapisgeT UHPOPMAIMIO O OMOIMOTEKEe M3JEIUNl BMECTe
C HEOOXOIUMBIMU MEXaHU3MaMH U OIIPEACICHUSIMH, 00€CTIEYNBAIOIIIIMH 00-
MEH, UCIIO0JIb30BaHNE U KOPPEKTUPOBKY JAaHHBIX OnOIuoTeku u3aenuii. Mme-
€TCsl B BUy OOMEH MEXAY Pa3iIuIHbIMU KOMITBIOTEPHBIMHA CUCTEMAaMH U Cpe-
namu, cBs3anHbiMu ¢ DKL mpoaykTa, rjae MOTYT HCIIOJNB30BATHCS H3ETHUS
OMOIMOTEKH, BKJIIOYAs MPOCKTUPOBAHUE, H3TOTOBJICHHE, JKCIUIyaTallMIo,
oOCTy’>KMBaHUE U YTUIU3AIUIO IPOIYKTa.

ISO 15331(MANDATE) onucsiBaeT TMHAMUKY ITPOU3BOJICTBA KaK CHa-
pyXkHu (CBSI3U MPOU3BOJACTBA C BHEIIHEW CPEION), TaK U U3HYTPH (MaTepUab-
Hble ¥ WH(OpPMAIMOHHBIE MOTOKH B OPraHU3allMOHHO-TIPOU3BOACTBEHHOMN
CTPYKTYpPE — 3TO UHTETPUPOBAHHAS MOJIENb MPOU3BOICTBA).

KoHcTpykTopckue nanHbie 00 U3AeIUU 3aHUMAIOT 3HAUUTEIbHYIO YacTh
B 00bemMe uH(MOpPMAIMU, UCIOIB3YyEMON B XOJAE €ro KU3HCHHOTO ITUKJIA.
Ha ocHoOBe 3THX JaHHBIX perIaeTcs s 3a/1a4d MPOU3BOJICTBA U3EIHS, MaTe-
pHATBLHO-TEXHUYECKOTO CHAOKeHUs, CObITa, SKCIUTyaTanuu u T. 1. Ceromans,
HECMOTPS Ha MIMPOKOE MPUMEHEHHE KOMITBIOTEPHBIX TEXHOJOTHM, MPEUMY-
IIECTBA DJEKTPOHHOTO TMpPEACTaBICHUs HHPOPMAIIMH HE HCIOIB3YIOTCS
B MOJTHOM Mepe. XOTsA 00BbeM MPOEKTHBIX PabOT, BHIMOIHAEMBIX C UCIIOIB30-
BaHHMEM aBTOMATHU3UPOBAHHBIX CUCTEM MPOCKTUPOBAHUS, TOCTATOYHO BBICOK,
MOJTyYeHHBIC PE3yJIbTAThI, KaK MPABHUIIO, BCE PABHO MEPEBOATCS U3 DIIEKTPOH-
HOTO BHUIA B POpMy OYMaKHBIX JOKyMEHTOB. OiHA U3 IPUYHH — CIOKHOCTh
WHTETPAINH PE3yJIbTaTOB Pa3TUYHBIX MTPOIIECCOB.

CALS-texnonoruu, B yactioctu cranaapt [SO 10303 STEP, npenia-
TafoT CIOCO0 PEIIeHUs ATOM MPOOIEMBI TIPH MTOMOIIN MCTIOJIb30BAaHUS CTaH-
JApPTU30BAaHHOT'O MHTETPUPOBAHHOTO ONMUCAHMS M3aenus. MaTerpupoBanHoe
AJICKTPOHHOE ONMCAHNE U3CIHS — 3TO Ha0Op JTAHHBIX PA3TMYHOTO THIIA, TT0-
JYYEHHBIX B X0JI¢ TPOCKTUPOBAHUS PA3TUNIHBIMH CITOCOOAMHU, a 3aTeM IPe00-
pPa30BaHHBIX B CTAHIAPTHU30BAHHBIM BUJ U JOCTATOYHBIX JIJIS PEIICHUS 3a/1a4
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nocneayromux 3ranoB JKL[. Hanmprumep, KOHCTPYKTOPCKOE 3JIEKTPOHHOE OTIH-
CaHuE€ B COOTBETCTBUU cO cTaHaapToM STEP comepXuT CTpyKTypy U Bapu-
aHThl KOH(MUTYpALIMK U3JIETUs, T€OMETPUUYECKHUE MOJICIN U YEpPTEKH, CBOM-
CTBa U XapaKTEPUCTUKHU COCTABHBIX YacTe u Jp. (puc. 3).
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Puc. 3. KOHCTpyKTOPCKOE 3JIEKTPOHHOE OMMCAHUE B COOTBETCTBUU
co cranagaptoM STEP
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ba3za nmaHHBIX, JIOrMYECKass CTPYKTypa KOTOPOM COOTBETCTBYET CTaH-
JapTy, BIsETCS OCHOBOM MHGOPMAIIMOHHONW HHTETPaIlii aBTOMaTU3UPOBaH-
HBIX CUCTEM, UCTIONB3YIOIIMNXCS Ha MPEANPUATAN U HYKAAIOUUXCs B HHPOP-
Manuu 06 u3aenuu. [Ipu »Tom ennHoe peCTaBICHUE U PACIIOIOKEHHUE JJaH-
HBIX MO3BOJIAT 00ECIEYUTh MOJHOTY U IEJIOCTHOCTh MHPOpPMAIINH, a TAKXKE
n30aBAT OT BO3MOKHOTO UCKaKEHHS MH(pOopMaIuu.

Jlanubie o koHCTpyKIuu B ¢popmate STEP MoryT ObITh HCTI0JIB30BAHBI
JUIS. TEXHUYECKOW MOJATOTOBKM MPOU3BOJICTBA, MIAHUPOBAHUSA MOTPEOHO-
CTEW, ynpasiaeHus npou3BoAcTBOM U T.1. Ctanaapt STEP pernamentupyer:
JIOTUYECKYI0 CTPYKTYpY 0a3bl qanubix (b/]), HomeHnknaTypy undopmarmon-
HBIX 00BEKTOB, XpaHUMBIX B BJI, ux cBs3u u aTpuOyThl. THUNOBBIE HHPOpPMa-
IIMOHHBIE O0BEKTHI, TAKME KaK JTAaHHBIE O COCTABE U3/IEIHs, MaTepuaax, reo-
METPUYECKUX HU3AECIUAX, HE3ABUCUMBIE OT XapaKTepa ONUCAHUSA HU3IEIIHS,
HAa3bIBAIOTCS B CTAHAAPTE «MHTETPUPOBAHHBIMU PECYpPCAMU», HA OCHOBE KO-
TOPBIX CTPOSITCSL CXEMBbI 0a3 MaHHBIX 00 M3ACIHUH NI Pa3HBIX MPEAMETHBIX
oOyacTeil aBTOMOOWMJIECTPOCHHUS, CYJIOCTPOCHHUSA, adPOKOCMUUYECKON TIPO-
MBILJIEHHOCTH U T.J.

['oToBBIE cXeMBbl 0a3 JaHHBIX HA3BIBAIOTCS B CTaHAAPTE MPOTOKOJIAMU
npUMeHEeHUs (MPUKIATHBIMUA MPOTOKOJIaMH) U MIPEACTABISAIOT COOO0M TUIIOBBIE
pelIeHUs.

[Ipaxktuuecku cranmapt STEP mokeT ObITh MPUMEHEH HECKOJIbKUMU
crocobamu.

Takoi moaXx0/1 Co3aeT HOBBINM 0a3ucC 1l HHGOPMAIIMOHHON HHTETPALHH
¥ TIPEEMCTBEHHOCTH B UCIIOJIb30BAaHUM WH(OPMAIMKM U TO3BOJIAECT PEIIUTH
OompIIoi KpyT 3a1a4. [lepeunciuM HEKOTOPhIC U3 HUX:

— Opranu3zanus oOOMEeHa TaHHBIMU O COCTaBE W3NS MEXKIY IBYMS Op-
TaHU3alUsIMU, HAPUMEP MEXIY 3aBOJOM-TIPOU3BOIUTEIIEM U TUCTPUOBIOTO-
pOM, ¢ TEM YTOOBI JaTh MOTPEOUTENTIO BO3ZMOXKHOCTh 3aKa3aTh 3allacHbIC Ya-
ctu. COOTBETCTBYIOLIMI TOM CTaHJapTa AA€T TOTOBOE PEIICHUE — CTaH1apTH-
30BaHHBIA OOMEHHBIN (paii.

Co3znath ero u paboTaTh C HUM MOXHO, UCIIOJIb3Ysl KOHBEPTOPbHI, HMEIO-
nmecs MpakTU4ecku Bo Bcex coBpeMeHHbIx CAD-cuctemax, nubo nporpam-
MHBIE CUCTEMBI TPEThUX (PUPM, B TOM UUCJIC OTCUECTBEHHBIX.

— IIponaxka MUIIEH3MU HA MPOU3BOJCTBO MpOAyKTa. DAKTUYECKU PEUb
UJET 0 HEOOXOJUMOCTH MTOCTAaBKU KOHCTPYKTOPCKOM U TEXHOJIOTUUECKOH J0-
KYMEHTAIIUU B JICKTPOHHON (popMe. AHAOTHYHAs CUTYyalusl BOBHUKAET MPU

34



KOOTIepaluu ¢ 3apyO0eKHbIMU NapTHEpamMu. Pelliennem 3Toi mpo0aeMbl TaKxKe
SBJISIETCS] MCTIOJIb30BAHUE CTAHJAPTU30BAHHOTO OOMEHHOTO (haiina.

— Co3anue Ha IPEeANPUATHN UHTETPUPOBAHHOTO XPAHWIINIIA KOHCTPYK-
TOpckux AaHHbIX no uaaenusMm. Crangapt ISO 10303 npegnaraer roroByro
MOJIEb JIAHHBIX JIJIS TAKOTO XpaHuiuiia. [IpeumMyiiecTBoM 1mogo0HOro mo/i-
XO0Ja SIBIISIETCS TO, YTO OH IMO3BOJIAET OPraHU30BaTh B3aUMOJICHUCTBUE C Xpa-
HUJIMIIEM Ha YPOBHE MPOrpaMMHOI0 uHTepdeiica Mo0bIX HUCTOYHUKOB U T10-
TpeOuTeNel JaHHBIX, B TOM YHWCJE Pa3sHOPOIHBIX CHUCTEM IMPOCKTUPOBAHUS
Y yIIPaBJIECHUS IPOU3BOJICTBOM.

— Benenue OubmoTek n3Aenuil (KaTajaoroB 3aMacHbIX YacTeH, CTaHapT-
HBIX AJieMeHTOB). Jloruueckas cTpykTrypa 0a3bl JaHHBIX, OMMCAaHHAs B CTaH-
napte STEP, mo3BosisieT co3naBaTh KaTEroOpyun U3AEIUI U HAJIETSATh UX XapaK-
TEPUCTUKAMH.

JlaHHBIE MOTYT XPaHUTBHCS B BUJE TEKCTOBOTO 0OMEHHOTO ¢aiina. B aTom
BHUJIE UX YAOOHO MepenaBaTh MEXIy aBTOMATHU3UPOBAHHBIMU CHUCTEMaMU,
MMEIOIIMMU COOTBETCTBYIOIIMI MOAYJb (KOHBEPTOpP) paboThl C ailsioM
B (hopmate STEP.

CTpyKTyphl JaHHBIX MOTYT OBITh CO3/1aHbI B TOTOBOM PDM-cucreme my-
TEM €€ COOTBETCTBYIOIIEH HACTPOUKHU M pa3paOOTKU COOTBETCTBYIOIIMX BU-
3yaJbHBIX MPUJIOKEHUU. MOTYT OBITh HCTIOJIb30BaHbl TOTOBBIC PEIICHUSI.

3.2. OcuHoBHBIE VieMeHTHI A3bIka EXPRESS

HakornieHHbIE Ye0oBEYECTBOM 3HAaHUS Bceraa (GOpMyIUPYIOTCS B KOH-
TEKCTE UEPAPXUUECKON CUCTEMBI (00JIe€ CTPOTO — AIUKJIMYECKON CETH) MOHSI-
TUNA U QYHKIIMOHAIBHBIX CBSI3€M MEXKy STUMU MOHATUSIMU. Takasi CTpyKTypa
MPEJCTABIICHUS] 3HAHUW MOJIEIUPYETCA MPU OO0BEKTHO-OPUEHTUPOBAHHOM
MOAXOJA€ B BUJEC MEpPApXUU KJIACCOB C MEXaHM3MOM HACJEAOBaHUS OOIIUX
CBONCTB.

Peanuzamusi 00bEKTHO-OPUEHTHPOBAHHOTO TMOAX0Ja BO3MOXKHA B JBYX
BapuaHTax. [IepBbiil BapuaHT — HEKOTOPBIM HAOOP 3HAHUM cpa3y JOBOJUTCA
70 YPOBHSI MAIIMHHOW IporpaMmmbl. B 3ToM ciydae HEOOXOAUM SI3bIK IPO-
TPaMMHUPOBAHUS, TOACPKUBAIONNN (YHKIIMOHAIBHO TIOJIHOE OTHCAaHUE
Ki1acca. [I[pakTHyecku 3T0 03HAYaEeT, UTO OMUCAHUE KJIacca TOKHO BKIIIOYATh
KakK JJaHHbIE (TIepedyeHb aTpUOYyTOB KJlacca), Tak U «METOIbI» (ITPOrpaMMBbl, pe-
AIM3YyIOUIME TOJHBIA HAOOp omepanuii Hajg 0ObEKTaMU JAHHOTO KJlacca).
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C++, Cumyna-67 — mpuMepsbl SI3bIKOB 00bEKTHO-OPUEHTUPOBAHHOTO IPO-
IrpaMMHUPOBAHMUS, T. €. peIU3alUK MO1X0/a IO IEPBOMY BapHUAHTY.

BTtopoii BapuaHT — MOJIeTUPOBAaHKE HEPAPXUU TTOHATUN U (PyHKITHOHAIIb-
HBIX CBA3EH pa3lelibHO. B 3TOM ciydae U3 onucaHus Kjacca HCKIOYAKTCS
MeTobl. OnrcaHre CTAHOBUTCS JIEKIaPaTUBHBIM U YK€ HE CBA3aHO C UCIIOJIb-
3YIOIIEH €ro nporpamMon. He3aBUCMMOCTh OnMcaHus KJIACCOB OT IMPOrpam-
MHOM peanu3aiuy eJaeT U3TUITHEN KOHKpeTru3aluio hopmaTa BHyTPEHHETO
npecraBiieHUs JaHHbIX B DBM. B urore mbl mpuxoaum k s36iky EXPRESS,
NpPEAHA3HAYEHHOMY [UJIsi OINKCAHUS HWEPAPXUUYECKUX CHUCTEM IOHSATHM.
[Tockonbky pazHOOOpa3ne TaKUX CUCTEM OIPEIEISIETCS TOJIBKO pazHooOpa-
3M€M MPEIMETHBIX 00JIacTel 3HAHUS, MHTETPALMs MOHIATHI B €IUHYIO MEXK-
JTYHApPOJHYIO (CTaHIAPTHYI0) CUCTEMY MOHATHI CTAaHOBUTCS PEAJIBHO JOCTH-
KUMOMW TENbI0, MPUOKAIOIIEH K PEIICHUIO TJI00aIbHOM MpOoOIeMbl TIpe-
cTaBJicHHs 3HaHUU B DBM.

Bo BTOpOM BapuaHTe MPOEKTUPOBAHUE MPOrPAMMHOTO MTPOAYKTa BKIIFO-
YaeT TPU BHUJIA JEATEILHOCTU: HH(DOPMAIIMOHHOE MOACIUPOBaHNE, ()YHKIIHO-
HaJbHOE MOJEIMPOBAHUE W TporpamMmuyto peanuzanuto. Cranpapt STEP
(B pacHIMpeHHOW TPAKTOBKE) MOJDKEH OOECNeYUTh HUHTETPAIUI0 TOHSITHI
B TPEAMETHOM 00JIACTH «IIPOMBIIIJICHHOE TMPOU3BOJICTBO MPOIYKIIHI,
T. €. IPEJICTABUTh €ANHYI0 HHOOPMAIMOHHYIO MOJEINIb 9TUX MOHSATUHN B BUJIE,
dbopmanmmzoBanHoM Ha ypoBHe crienudukaiuit EXPRESS. Mudopmanmonnoe
moxaenupoBanue (Ha 6a3e metononoruu IDEF1X) npencrasmser nndopma-
IIUI0 O CYIIHOCTSIX, UX CBSI3AX M aTpuOyTax, KOTOpasi MOKET ObITh UCIIOIB30-
BaHa fajee npu coznannu cnernudukanuii EXPRESS.

QOYHKIMOHATBHOE MOJICIMPOBAHME OTBEYAET 3a BTOPOU IJIEMEHT MpEa-
CTaBJICHUS 3HAHUN — (YHKIIMOHAIBHBIE CBSI3M MEXKTy MOHATHsIMU. VIHTerparms
3HAHUH B ATOM 00JIACTH MOKA OCYIIECTBISIETCS 0€3 MPUBIICUCHNUS] KOMITBIOTEP-
HOM TEXHUKH, XOTS MPEANPUHUMAIOTCS TMOMNBITKK KAK-TO PErJIaMEHTHUPOBATh
npeicTaBieHue 3HaHuil, B yactHocTH, cpeactBamu IDEF0. B ctangapre STEP
cpeacta IDEF0 ucnons3yrores 471 WLTIOCTPATUBHOTO TPECTABIICHUS Chephbl
MCIOJIb30BaHUS IPUJIOKEHUSI — MPOTPAMMHOM peall3aliii CTaHIapTHOTO Mpo-
Tokona mpwioxkeHuss AP (Application protocol — mpukIagHON MPOTOKOI),
COJZIEPIKAIIIETO CHEIUATM3UPOBAHHYIO HHGOPMAITMOHHYIO MO/IEINb.

Haxonen, ctanmapt STEP kacaercsa u TpeTbeld KOMIIOHEHTHI ITPOEKTUPO-
BAHUA — MPOTPAMMHOM peanu3anuu crangaptHoro AP. /Ins kaxmoro cras-
JAPTHOTO TTPOTOKOJIA €ro pa3paboTIYMKAMK COCTABIISIETCSI HA0OP aOCTPaKTHBIX
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TECTOB, IO KOTOPOMY ITPOBEPSIETCS peaau3alus NpOTOKOJIAa HA COOTBETCTBUE
TpeboBanusiM AP. CrieyeT OTMETUTh, YTO CTPYKTYypa (PyHKIIMOHAIBHOM MO-
Jenu TpWIokeHus: (U, cleoBaTelbHO, IpeacraBieHrne B OBM ¢yHkimo-
HaJBHBIX CBS3EH MEXIy MOHATUSIMHU) He ompenensercs ctanaaprom STEP,
a JIMIIb OTPAaHUYMBAETCS CHU3Y TpeOoBaHueM, uToObl DBM «Bnanena» moHs-
TUSIMU WH(POPMAITMOHHONW MOJIENN 110 KpailHeH Mepe Ha YpOBHE MUHHMMAaJlb-
HBbIX TpeOOBaHUM, 3aTaHHBIX HAOOPOM aOCTPAKTHBIX TECTOB.

Bropoii BapuaHT SBIAETCS NPEANOYTUTENBHBIM ISl MCIOJIb30BaHUS
B CALS, nmockonbky uHbopMaIus ais co3gaHuss THHOPMAIMOHHBIX CUCTEM
PEABAPUTENIHHO CUCTEMATU3UPYETCS U BEPUPULIUPYETCSI.

B paspabotke nepBoii Bepcun sizbika EXPRESS yuactBoBano mopsigka
20 ugenoBek B nepuoxa ¢ 1985 mo 1991 rox. IlpobGnema He orpaHnymBaIach
U3BSITHEM METOJIOB M3 CTPYKTYpPHI OMHCaHUs Kiacca. TpedoBanoch pa3pado-
TaTh CHEIUATU3UPOBAHHBINA S3BIK MH(GOPMAIMOHHOTO MOJETUPOBAHUSA, JO-
CTaTOYHO TOJHBIM [Ji1 OMUCAaHUs JIOOOM CHUCTEMBI TOHSATHUN, CBSI3aHHBIX
C NPOU3BOJICTBEHHON AESATEIBbHOCTHIO, JOCTATOYHO MPOCTOM JII OCBOCHHS
MOJIb30BaTEIEM-HENPOrPAMMHUCTOM U, HAKOHEII, I0CTATOYHO TEXHOJIOTUYHBIN
JUIsl pabOThl MPHUIIOKEHUM C SI3BIKOBBIMU KOHCTpYKIMsIMU. KoHKpeTuszaius
npeaMeTHOM obyiactu ucmoib3oBanus s3bika EXPRESS Opina HeoOxoguma
M0 CYIIECTBY, TaK KaK UMEIOTCsS 00J1acTU 3HaHUS C 00Jiee CIOKHBIMU CTPYK-
TypamMu NOHSATUN (HalpuMep, CEMUOTHUKA), OPUEHTAIMSI HA KOTOpPbIE MOTJIa
OBl TPUBECTU K YPE3MEPHOMY YCIOKHEHHUIO MPOOIIEMBI.

Urak, si3eik EXPRESS npeanaznauen s onvcanusi WHQOPMAaIMOHHBIX
moxene (kak U Metron IDEF1X). Undpopmanmonnass Moaenb OMUCHIBACTCS
OIHOM WJIM HECKOJbKMMHU B3aUMOCBSI3aHHbIMU cxemaMu. Cxema COCTOUT
U3 Ha0opa IIEMEHTOB, KOTOPBI MOXKET BKIIIOYATh B CEOSI:

— 00bexThl (ENTITY);

— tunsl (Type);

— koHcTaHThl (Constant);

— npaBuna (Rule);

— (ynkmun (Function) u mponienypsl (Procedure), Heobxogumeie mis
MPOBEPKU MPABUJI U JJIsl BRIYUCICHUS 3HAYCHUN MPOU3BOIHBIX aTPUOYTOB.

[IpuknagHoil mpoTokon AP — 3T0 cxema, ONMCHIBAIOLIAs HEKOTOPYIO
npeaMeTHY0 obJacTh. [IpukiagHol MpOTOKO BKIOYAETCS B CTAHJIAPT Kak
OJINH U3 TOMOB cTaHaapTa. IMeHa 00beKTOB, KOHCTAHT, (DYHKIIUU, TPOIEYD,
MIPaBWI U TUTIOB YHUKAJIBHBI B TIPEiC/IaX TAHHOW CXEMBI.
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baza nannbIx, hopmupyemas B coorBeTcTBuM ¢ onricanrneM EXPRESS-cxew,
npeaHa3HayeHa IS XpaHEHUs MPOU3BOJIBHOTO KOJUYECTBA HK3EMILISPOB
KaXJI0M U3 CYIIHOCTEH, MpeICcTaBIeHHbIX B cxeMax. CylHOCTh — HH(pOpMaIu-
OHHBIN 00BEKT, XapaKTePU3YIOIIUICS MIACHTU(HUKATOPOM U CIIMCKOM aTpHUOYTOB,
OIPEIEIISAIONIMX CBOMCTBA KaXIOTO U3 JK3EMIUISIPOB CyIIHOCTH. OcTalbHbIE
AJIEMEHTHI OMUCAHUSI CXEMbI UTPAIOT BCIIOMOTaTENbHYIO POJIb: type-00bsBIie-
HUS OMpPENENSIOT CTPYKTYpPY MpEACTaBIeHUsI aTpuOyTOB CYIIHOCTH; aJro-
PUTMBI U TIPpaBUIIa CIIY>KaT JIsi MPOBEPKHU COOTBETCTBUSA conepxumMoro b/l nn-
dbopMalIMOHHOM MoJIeNH, a UHTepdelc MpeIHa3HauYeH JJI1 YHU(PUKAIIUN OIH-
caHus 00BEKTOB (THUIIOB, AJITOPUTMOB, IIPABUIT), UCTIOJIB3YEMBIX OOJIce YeM B
OJIHOHM cXEeMe.

Bo3moxkHoctn  omucanus UHOOPMAIMOHHBIX CTPYKTYpP B SI3bIKE
EXPRESS cBoastrcs B ocHOBHOM K ciaeayromuM. [Ipexnae Bcero nmmeercs
HaOop cranmapTHbIX (BcTpoeHHbIX B EXPRESS) nanubix, coctosmuii u3
TPYIIBI MPOCTHIX TUIIOB, BKIIOYAIOIIEH TUIBI number, integer, real, logical,
boolean, binary, string, u U3 TpyNIbl arperaTUBHBIX TUIIOB, BKJIIOYAIOIIEH
THUIIBI array, bag, list, set — pa3HOBUAHOCTH MHOKECTBA OJHOTHITHBIX KOMIIO-
HeHT. [Ipu ucnosnb3oBaHUM B CXEME MTPOCTHIX TUIIOB real,binary, string MOKHO
cnenuUIMpoBaTh UX POopMar, a MPU UCIIOJIH30BAHUU arPEeTaTUBHBIX TUIIOB —
WX pa3Mepsbl (TpaHULbI).

C nmomorrsto entity-o0bsBICHUMN U type-00bsBICHUN pa3pabOTIYUK CXEMbI
BBOJIUT COOCTBEHHBI HA0Op MMEHOBAHHBIX THUIIOB, TOTOJHAS HA0Op CTaH-
JApPTHBIX THIOB /10 HA0opa «0a30BbIX». ba30BbIi TUIT MOXKET UCTIOIB30BATHCS
B Ka4e€CTBE KOMIIOHEHTHI arperaTUBHOTO, a TakKe B entity-oObsSBICHUN IS
OTHCaHMs aTpuOyTa MOCPEACTBOM KOHCTPYKIIMH: UACHTU(DUKATOP aTpudyTa:
0a30BBIi THII.

B type-o0bsiBiICHUSAX OMpenensieMblii TUI OMHCHIBAETCS CCHUIKOW Ha
«OTIPEACISIIONIUI» THI, KOTOPHIH MOXKET OBITh MPOCTHIM, arperaTUBHBIM,
OTpeesieMbIM, TIEPEUUCICHUS WA CEIEKTOPHBIM. Twum mepeuucieHus —
3TO YMOPSJOUYCHHBIN CIIHMCOK KOHKPETHBIX CTPOK-HauMeHOBaHUM. CelekTop-
HBIM TUT — 3TO JFO00M U3 IMEHOBAHHBIX TUIIOB, IEPEYUCICHHBIX B OOBSBIIC-
HUU CEJIEKTOPHOTO THUIA.

KaxxmomMy THITy TaHHBIX COOTBETCTBYET OIpeIeNieHHas 001acTh JIOMy-
CTUMBIX 3HaYCHHH — JoMeH. OOJacThIO IOMMyCTUMBIX 3HAUCHUH aTpuOyTa SIB-
JSETCS TOMEH COOTBETCTBYIOIIETO 0A30BOr0 THITA, KOTOPHIH OINMpEesIeTCs
JIEPEBOM OTIPEJICTICHUIN THUITOB, CBS3BIBAIOIINX 0OA30BBIA THIT ¢ TEPMHUHAJb-
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HBIMU TUITAMH (ITPOCTHIMU TUTIAMU W/WJIU entity-TUIIaMH ), KOTOPbIE U OTIpeie-
JISIIOT CTPYKTYpPY arpudyTa. B 3ToM CTpyKType KaxXaoMy IPOCTOMY THUITY B aT-
pudyTe SK3EMILISAPa CYIIHOCTH JOKHO COOTBETCTBOBATH KOHKPETHOE 3HAYE-
HUE U3 JOMEHa ATOro THUIA U KaXIOMY entity-TUIy — ccbUIka (yKas3aTellb)
HA KOHKPETHBIN 3K3EMILIAP COOTBETCTBYIOLIECH CYITHOCTH.

JIoMEH CTaHAApTHBIX THUIIOB MOXET HWMETh NEPEMEHHBIE pa3MEpHI,
MO3TOMY CTPYKTYypa aTpuOyTa MOXET BapbUPOBATHCA M0 pa3MepaM B Pa3HbIX
AK3EMIUISIpaxX CyUHOCTH. bosee Toro, mpu Hanuuuu B entity-0ObsIBICHUN HE-
o0s13atenbHBIX (optional) aTpuOyTOB UX CTPYKTYPHI B HEKOTOPBIX IK3EMILIS-
pax CYIIHOCTH MOTYT OTCYTCTBOBaTh BooOIe. [1o aHanoruu ¢ mMcmnoiab30Ba-
HUEM TepMUHA «Tonysius» B nokymeHtauu no EXPRESS ans o6o3naue-
HUs conepxkumoro b/l momysinuen CylmHOCTH Ha3bIBalOT COBOKYITHOCTB BCEX
nmeromuxcs B b/l ee sx3eMmuisspoB. Eciiv TpakTOBaTh MOIMYJISIIAIO CYIITHOCTH
KaK (paiii 3anmucei — SK3eMILISIPOB CYITHOCTH, TO MPUIETCS YTOUHUTD, YTO 3a-
MIUCh MOXET BapbUpOBaThCsA B (pailie mo pa3mMepaM U COCTaBy aTpuOyTOM
(B mpeaenax MakCMMalIbHOIO COCTABA).

OrpaHnyeHHOCTh 3HAYEHUHN aTpulyTa paMKaMH JOMEHa COOTBETCTBYIO-
mero 60a3oBOro TUMAa SIBISAETCS HEOOXOAMMBIM, HO HE BCErJa JOCTATOYHBIM
ycinoBueM cootBeTcTBUs bJl madopmarmonnoit moaenu. /[ onucanus mo-
JTOOHBIX OTPAaHUYEHUN B S3BIKE MPEAYCMOTPEHBI JIOTHUECKUE PYHKIIUN TUTIA
r100abHBIX TIpaBui (rules).

st cnenudukanyy JOKaIbHBIX U 100anbHbIX mpaBui 36k EXPRESS
JIOTIOJTHEH IIMPOKUM HAaOOPOM OTepaluii ¢ JaHHBIMH, TpeMsi hopMaMu OIH-
caHusi anropuTMoB ((yHKIMs, Tporeaypa, NMpaBuiIo), HAKOHEI, Habopom
CTaHAAPTHBIX (QYHKIIUN U TPOIETYp ONEPUPOBAHUS TaHHBIMUA — CPEICTBAMU
(GyHKIIMOHAIBHOTO MOJEIMPOBAHUA, MPUCYIIUMU TPOLETYPHBIM S3bIKAM
MpPOTrPaMMUPOBAHUS.

Onucanue a3pika EXPRESS HaunHaeTcs ¢ yTBEpkKIAEHUS, YTO 3HAYCHHE
aTpuOyTa HE MOXET CIY>KUThb KIOYOM MOMCKA HYXHOTO 3k3emiuisgpa. Oue-
BUJTHO, 3TO YTBEP)KJICHHE HE CIIeyeT MOHUMAaTh KaK OTPUIIAHKE HEOOXOIU-
MOCTH TPOLEAYp MOUCKA MO KUY B BBIYUCIUTEILHOM Iporiecce. Ckopee
BCET0, 3TO HAMEPEHUE Pa3ICIUTh MPOOIEMY YCTAHOBIICHHUSI CBSI3€H MEXKTY K-
3eMIuIsipaMu (3To cepa mporpaMMHUPOBAHUS) U MPOOIEeMy omrcaHust UHPOP-
MaIllMOHHON CTPYKTYpPHBI, TO3BOJIIONIEH 3apuKCHpOBATH YCTAHOBJICHHYIO
CBSI3b B BHJIE COOTBETCTBYIOIIEH CCBHUIKM (9TO cdhepa MPUMEHEHUS S3bIKa
EXPRESS). Ha camMoM Jene moJIHOTO pa3feneHus 3TUX npoliieM TOCTUYb
He yaaercs. B cBs3u ¢ atuMm B EXPRESS BBOAUTCS MOHATHE YHUKATBHOCTH
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3HAUYE€HUU TPYNIbl aTpUOYyTOB B MOMYJISALMHU CYIIIHOCTH, CBSI3aHHOE C MOHS-
THUEM KJIFOUEBBIX aTpUOYTOB JIJIsl IPOIIEYPhI TOUCKA.

PaccMOTpeHHBIN BBILIE TUI CBSI3U MEXKIY IK3EMIUISIPAMU CYIIIHOCTEH I10
aTpuOyTam (C MOMOINIBIO CCHUJIOK HAa HEOOXOIUMBIEC HK3EMILISIPHI) SIBISECTCS
oaHUM U3 ByX umeromuxcs B sizbike EXPRESS Tunos cBszeit. Bropoit tun
CBSI3U — «T€HETUYECKUIY, UM MEXaHU3M MHOXECTBEHHOT'O HACJIeI0BaHUs, —
COCTOUT B CIEAYIOIIEM.

C nomoipio subtype-npeasioxkeHusi B entity-oObsIBICHUH MOXXHO YKa-
3aTh CIIHUCOK CYIIHOCTEN — HEMOCPEACTBEHHBIX «IIPEIKOBY» JAHHOW CYIIHOCTH,
OT KOTOPBIX OHA HACJIETyET BCE CBOMCTBA — aTpUOYThI, TpaBUJia U aJITOPUTMBI.
OTHOLIEHHWE HACIIENOBaHUA TPAH3UTHUBHO, T.€. BMECTE C HACIEIOBAHHEM
CBOMCTB HEMOCPECTBEHHBIX MPEIKOB HACIEAYIOTCSI CBOMCTBA MPEIKOB BbI-
LIECTOSIIETO YPOBHS, & B UTOTE€ — CBOMCTBA BCEU «pOAOCIOBHOW». Hacmeno-
BaHHUE aTPUOYTOB O3HAYAET UX HEMOCPEJICTBEHHOE BKIIIOUEHHUE B CTPYKTYPY
COOCTBEHHBIX aTpHOYTOB CYIIHOCTH, B pe3yJIbTaTe 4Yero o0pazyercs «CIOoxk-
HBII» IK3EMILIAP.

[Ipu hbopmMupoBaHUH CIOXKHOTO IK3EMILISIPAa HEOOXOAMMO 3a7aTh 3HAYE-
HUS KaK COOCTBEHHBIM aTpuOyTaM CYIIHOCTH, TaK U arpulyTam BCeX MIpel-
KoB. Clie1yeT 3aMETUTh, YTO CTPYKTYpa CI0KHOTO K3EMILISAPA, OTHOCSIIASICS
KO BCEHl COBOKYITHOCTU MPEJIKOB M paccMaTpuBaemasi ¢ YpPOBHSI OJHOTO W3
MPEAKOB CYIIHOCTH, OJJHO3HAYHO OMpeseieHa UHPOPMAITMOHHOW MOJENbIO
JIUIIb B CTOPOHY €r0 MPEJIKOB, HO HE MOTOMKOB, COCTaB KOTOPBIX MOXKET 3a-
BHUCETH OT 3K3eMIutsApa. [loaTomy mipu paboTe co CIOKHBIM FK3EMIUISIPOM Ha
YPOBHE CYIIHOCTHU-TIPEKA JOCTYIy K arpuOyTaM MOTOMKOB MPEAIIECTBYET
oOpareHue K cranaapTHo QpyHkiuu type of, Bo3Bpararomiei Cmucok CyI-
HOCTEH, MPEJICTABIICHHBIX B AK3EMILISPE.

ITomuMmo Mexanusma HaciiegoBanus 36k EXPRESS 3anmcTBOBan us re-
HETUKU U UJICI0 MyTalllK, PEATM30BAHHYIO CIEIYIOIUM 00pa3oM: NPy HaJIU-
YU B OJIHOM CXEME€ HECKOJIbKUX MOATUIIOB HEKOTOPOH CYIIHOCTH MO YMOJTYa-
HUIO CUMTAETCS, YTO B MOIMYJISIUKU 3TOU CYIIHOCTH BO3MOKHbBI IK3EMILISPHI
CO CBOMCTBaMH, XapaKTEPHBIMHU IS JTIOOOTO COYETAHUSI YKa3aHHBIX MMOJTH-
MOB, B CBSI3M C YE€M CHCTeMa OOeCIeYMBACT aBTOMATHYECKYH) T€HEPAIUIO
entity-oObsIBICHU BCEX BO3MOXHBIX MOATUIIOB MyTaHTOB. OcTaercs mnepe-
YUCJIUTH SI3BIKOBBIE CPECTBA, OOYCIOBIEHHBIE HEOOXOIUMOCTHIO KOMIIPO-
MHCCa MEXKIy 00beMOM MaMsITH (JNTMHON omrcaHusl) U 3PGEKTUBHOCTHIO BbI-
YUCJICHUM.
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Bo-nepBrix, 310 BhuuciaseMbie (derive) aTpuOyThl, GyHKIIMOHATILHO 3a-
BUCSIIUE OT SIBHBIX aTpUOYTOB HK3EMIUISPA-CYIIHOCTH. XpaHeHue derive-
aTpuOyTOoB B b/] mpuBeso 661 K M30BITOYHOCTH HH(POPMAITUOHHOU CTPYKTYPHI,
HO UX HAJIMYKE B CTPYKTYpE IK3EMILISIPAa MOKET COKPATUTh 00bEM BBIYHCIIE-
Huit. KoMnpomucc gocturaercs ciaeayronmM o0pa3oM: B CTPYKTYpe XpaHe-
HUs nonyssiiuu cyuiHoctd B B/l derive-atpuOyThl OTCYTCTBYIOT, a MpH 3a-
rpy3Ke IK3eMIUIsIpa B ONEPATUBHYIO MaMATh CUCTEMOW 0OecrieYnBaeTcs IMo-
MOJIHEHHE CTPYKTYPHI derive-aTpudyTamMu ¥ BRIUUCIICHHUE X 3HAYCHUH.

Bo-BTOpBIX, 3TO MHBEpPCHBbIE aTPUOYTHI CYIIHOCTH, WU «OOpaTHBIEH
CCBLIKH.

[Ipu pabote ¢ IKIEMIUISIPOM CYITHOCTH MOXKET MOTPEOOBATHCS OCTYM
K APYTUM 9K3EMILIIpaM TOW WU MHOU CYIIIHOCTH, U3 KOTOPBIX UCXOIAT «IIPS-
MBbI€» CCBUIKH (TI0 aTpuOyTy) HA JAHHBIM SK3EMIUIAP. XOTs B CUCTEME TIPEIY-
CMOTpeHa cTaHaapTHas ¢yHkuus used in, popMupyromas MHOKECTBO TaKUX
HK3EMIUISIPOB Ha OCHOBE TMOJIHOTO MPOCMOTPA MOMYJISIIIUN CYIIHOCTH, MEHB-
IIMX BBIYUCIUTEIBHBIX 3aTpaT MoTpedoBaia Obl TEXHOJIOTHUS (PUKCAIINHN BCEX
«OOpPATHBIX» CCHUIOK Ha ITH IK3EMIUISIPBI HA dTAre MOSBICHUS MPSIMBIX CChI-
JIOK Tipu (POPMUPOBAHUY MOMYJISIMU CYIITHOCTU. Takasi TEXHOJIOTHUS peain3y-
€TCS CHCTEeMOM IO «3aKa3zy» pa3palOTYMKa CXEMbl, MPECTaBICHHOMY
B BHJIE€ COOTBETCTBYIOIIMX UHBEPCHBIX aTpUOyTOB.

Kak yxe yka3biBanocs, neab [ISO 10303 — naTe cranmapt onucaHus AaH-
HBIX 0 mpoaykTe Ha Beex ctanausix ero JKLI. [TockonbKy cocTaB JaHHBIX O TIPO-
JIyKT€ CYIIECTBEHHO 3aBUCUT KaK OT AMCIUIUIMHBI (KJIacCU(PUKAIMOHHON
IpyIIbl) TPoAyKTa, Tak U oT ctaauu ero JKII, koneunoit nensto SO 10303
SBIIIETCS pa3pab0TKa MHOKECTBA YaCTHBIX HH()OPMAIIMOHHBIX MOJIETIEH, KaXK-
Jast U3 KOTOPBIX XapaKTEPU3YETCsI CBOUM KOHTEKCTOM — JUCITUTIIIMHOM U CTa-
nueit XKL mpoaykra. B 1o e Bpemsi Ob110 ObI HEBEpHO pa3pabarsiBaTh AP
0e3 ydyeTa UX 4aCTUYHOM MEepeceKaeMOCTH 1Mo HHPOPMAITMOHHBIM 00BEKTaM,
T.€. BO3SMOKHOCTH BBIICJICHHS B KaK1OM AP KOHTEKCTHO HE3aBUCUMOM YacTu
U 00BEAMHEHUS ATUX YaCTEeH B TPYIIIY MOJIETICH BEPXHETO YPOBHS — HHTETPU-
POBaHHBIX PECYPCOB.

Bri6pan Hambosiee TpoCTOi Crmoco0 peanu3anuu 3TOH BO3MOXKHOCTH.
CHayvasia pa3paboTarh B JOCTATOYHO IMOJTHOM 00BEME CTPYKTYPY M COCTAB UH-
TErPUPOBAHHBIX PECYPCOB U COOTBETCTBYIOIIMK HAOOp MEPBUYHBIX CYIIIHO-
CTeH, pa3paboTKy Kaxaoro AP permamMeHTHpOBaTh YCIOBHEM, YTO CYIIHO-
ctsimu EXPRESS cxembl AP (Tak Ha3pIBaeMOM HHTEPIIPETUPOBAHHON MOJI€NIN
npwioxeHus — AIM) MOTYT OBITh TOJIBKO MOATHIBI (TIOTOMKH CYIITHOCTEH,
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MPEJCTABICHHBIX WHTETPUPOBaHHBIMU pecypcamu (MP)), mpu Bo3HHKHOBe-
HUU WUCKJTIOUNTEIIbHOW CUTYAIMH, KOT/1a JUIs CYIIHOCTH, HEOOXOAMMOM MpH-
JIO’)KEHUI0, HE yJaeTcst Hatu nipeakoB B P, ero coctaB momnosHseTcs HEOO-
XOIUMBIMH 00BEKTAMHU.

CocraB nmokymeHTanuu 1o uHpopmanmoHHbIM MojensMm [SO 10303
OTKPBIT JIJIs1 TIOTIOJTHEHUSI HOBBIMM TOMaMH B paMKax COTJIAIICHUS O TOM, YTO
115t IP otBozisiTcst HOMepa ToMOB B MHTepBasie 41-199, a niia AP — B untepBase
201-1199. Kpome Toro, nokymenTaius mo VP pazaensercs Ha cepuro oOIux
pecypcoB (Toma 41-99) u ceputo pecypcoB mnpusioxeHus (toma 101-199).
B otnuuune ot 061X pecypcon, chepa NPUMEHUMOCTH KOTOPHIX MTOJTHOCTHIO
KOHTEKCTHO-HE3aBUCHMA, PECYPChl NMPUIIOKEHUS OPUEHTUPOBAHBI HAa KOH-
KpeTHbIe o0nacTu npuMenenus. Hakoner, k kateropuu P moxxHO oTHECTH U
ounomoreky A1C EXPRESS-cxem, omuchIBarOIuX OTACIbHBIC TTOHSITHUS
peAMETHOM 001aCTH, UCTIONb3YeMbIE B IBYX U Oosee AP.

Takast popma obecnieuenusi UHPOPMAITMOHHON COBMECTUMOCTH Pa3INy-
HbIX AP momnep:kuBaeTcs 1EHTpaTM30BaHHBIM BEJCHUEM ITON OMOIHOTEKU
CHEIUATBHOM CITYKOOM.

B HacTosuii MOMEHT MPOUCXOUT IMPOIIECC 3aMEHbI CTaHAAPTOB MEP-
BOT'O ITOKOJICHHSI BHOBH pa3padaThIBAEMbIMU U MPOIIECC 3TOT €IIe JaJIeKo He
3aBepieH. [loaToMy cymecTByIOMMUNA KOMIUIEKC CTaHAapTOB IPEICTaBISICT
co00i KOMOMHAITHIO CTaHIAPTOB 00OMX THIIOB, ITO3BOJISIONINX, XOTS U C OTpa-
HUYCHHUSIMHU, CTPOUTh HHTETPUPOBAHHBIE HHPOPMAIMOHHBIE MOJICTTH 1 00Me-
HUBAaThCs JaHHBIMM Ha Bcex ctamusx KL,
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4. AITOPUTMUNYECKOE KOHCTPYUPOBAHUE
BEB-IIPUJIOKEHUA

AJTOpPUTM aBTOPHM3ANNH MOJIb30BaTes. J[1s1 TOro 4ToOHBI MONTB30Ba-
TEIIb MOT 3aiTH B CBOH aKKayHT, HEOOXOIMMO aBTOPU30BAThCS B BEO-TIPHIIO-
xenuu (puc. 4).

Kak npumep, paccmMoTpum pazpaboTaHHyro Ha Kadenape «YnpaBieHHE
Ka4eCTBOM» MPOrpaMMmy, co3faHHyi Ha ocHoBe CALS-TexHomoruit s
npeanpusTuii, m3roraBnuBaronmx o0yss (O0yBs-COM).

* Ha4dalio }

0TOOpaKeHHe
(hOpMEI aBTOPH3AITHH

BBIBOJI OOILIIEHUS
00 oTcyTCTBHH B 06a3e
JaHHBIX MOJIB30BATEIIS
C BBE/ICHHBIM JIOTHHOM

BBOJI JIOTMHA

:

/ BBO/JI MTAPOJIst /

[10JIL30BaTEb
C TaAaKUM JIOTUHOM €CThb
B 0a3e JaHHBIX?

HET na

BBEJICHHBII TAPOJTh
COBIAAET C MapoJieM
M0JIL30BaTEINS?

BBIBOJI COOOIIIEHHS
0 HEBEPHOM I1apoJie

Puc. 4. Cxema anropurma aBTOpU3ALMH MOJIb30BATENS
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AJroput™m co3nanusi Moaeau odyBu. [Ipu cozmaHum HOBOW MOJENH
00yBM HEOOXOAMMO YKa3aTh Ha3BaHWE dTOW MOJEIH, MPUKPENUTH (paitia Mo-
JeN U n300pakKeHHE U OTMETUTh HY)KHBIE TEXITPOIIECCHI ¢ YKa3aHUEM He00-
XOJUMOr0 KoJndecTBa (puc. 5).

|'| HAYaI0 :l
/ BBOJI HA3BAHHUA MOJIENH 00yBU /

MoJeNnb 00yBH
¢ TAaKMM Ha3BaHHEM
yKe ecTb B 0a3e JaHHbBIX?

HCT

Ja

:

/ nobasienue ¢aiina Mmoaean o0yBu /

:

/ nobaBieHNE N300paKEHHS MO 00YBU /

:

,I[O6aBJ'ICHI/Ie TEXMIPOLCCCOB

COXpaHCHUC MOCIN O6yBI/I

Puc. 5. Cxema anropurma co31aHus MOJEIU 00yBU

Ilo nanHOMY anroputMy OyIeT MPOU3BOIUTHCS AaBTOPU3ALIMS MOJIb30BATENCH.

AJITOPUTM CO3JaHMS 3ar0TOBKHU. MoJienb 00yBU COCTOUT U3 3arOTOBOK
(meraneit) Bepxa ¥ HU3a. [[71s1 KaK10M 3aroTOBKM yKa3bIBaeTCS Ha3BaHUE, KO-
JMYECTBO JIeTalel Ha OHY napy 00yBH U (ailsl 3CKM3a, UCHOJIb3YEMBIM MaTe-
pual, 1ieHa MaTepuaa, Iouaab U TOJUIMHA JETalH, a TAKXKE U3 CIIHCKA YXKe
CO3JaHHBIX MojieNIeld HEOOXOAMMO BBIOPATh MOJIEINb, K KOTOPOU OYyIeT NpUBSI-
3aHa HOBas JeTaib (puc. 6).
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1 Ha4vajiIo '

BBOJI Ha3BaHMS MOJIETH 00YBU Jo0aBIICHHE TOJIIIMHBI MaTepuaia /

BBOJ] KOJIMYECTBA JeTalei Ha napy / / Il06aBJ'I€HI/Ie mjiomaan MmaTepualia /

i i

nobasneHwue ¢aiina geranu / BBIOODP MOJIENN 00YBU

n00aBJIeHHE Ha3BaHHs MaTepHaa
J00aBJICHHUE TEXITPOIIECCOB

NN N SN YN

no0aBJIeHHe IIeH MaTepraa /

COXpaHCHUEC OE€TAIN

1 KOHEI[ I

Puc. 6. Cxema ajaropurma I[O6aBJICHI/IH 3aroTOBKH

[To nanHOMY anropuTMy OyAET MPOU3BOJIUTHCS JOOABICHHUE 3aTOTOBKH.

AJITOPUTM co31aHus 3aKa3a. /g co3manus 3aka3a HEOOXOAMMO YKa-
3aTh JaTy NMpuéma 3akas3a u JaTy OTIPaBKH, BBIOPATh CYIIECTBYIOIIYIO MOJIETh
00yBM M BBECTU KOJIMUECTBO 3aKa3aHHBIX Map. [loMmuMo 3TOTr0, HEOOXOMMO
BBECTH MH(OpMAIUIO 0 3aKa3urke 00yBHOU nmapTuu. CTOUT y4ecTb, YTO OJIHA
M Ta K€ OpraHM3alus MOXKET MPOU3BOAUTH HECKOJBKO 3aKa30B y OOyBHOM
bhabpuKu, TOATOMY BMECTO TOTO, YTOOBI KaKIBIM pa3 CO3/1aBaTh HOBYIO 3a-
nuch B bJl, HE0OOX0MMO BBIMOJHUTH MOUCK CPEJIU YIKE UMEIOIIUXCSI OpTraHu-
3auui B b/[ ¥ co3gaBaTh HOBYIO 3alMCh TOJIBKO B TOM CIIy4ae, €CJIM MTOUCK HE

BBIJIAJT pe3yIbTaToB (puC. 7).
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< Havalio )

/ BBOJI JaTHI IIpHeMa 3aKasza /
/ BBOJ] JIAThl OTTIPABKH 33Ka3a /

J1aTa OTIPABKIH M03IHEe
JIaTEI IIpHeMa
I CeTOIHSMIHEH JaThI?,

!

BBO,T HH(OPMAITHH
0 3aKa3THKe

TAKOH 3aKa3dHK
VIKe eCTh
B 0aze TaHHBIX?

BEIOPATh
CYMIECTBYIOLIETO
3aKa3YHKa

CO3J1aTb HOBOTO
3aKa3IHKa

BBIDOP MOJIeTH
00yBH

!

/ BBOJl KOJIHYECTBA TIap 0OYBH /

i

COXpaHEHHE
3aKaza

Puc. 7. Cxema aJiropuTMa CO3JaHus 3aKa3a

[To nanHOMY anropuTMmy OyaeT MPOU3BOAMUTHCS CO3AAHME 3aKa3a.

AJITOPUTM CO3aHUA CIIUCKA onepanuil s 3aka3a. [locne coznanus
HOBOTO 3aKa3a HEOOXOJIMMO CO3/IaTh CIIMCOK BCEX HEOOXOIMMBIX TEXHOIOTHU-
YECKUX OICPALIMiA JUTsl BHITOJIHCHUS JaHHOTO 3aKa3a (puc. 8).
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top_details = model.get_top de-

1

Ut Kakaoro top_detail
u3 top_details

)

!

tech_processes = top_detail.get_tp()

JUISL KaXKJIoro tp
u3 tech_processes

%

!

€03JaTh HOBYIO 3aIlUCh
CIMCKa Ollepalui

|

COXpaHUTh 3aIllUCh

©

RS

it kaxgoro top_detail
u3 top_details
I KaKa0ro tp
u3 tech_processes

CO3/1aTh HOBYIO 3aIlMCh

top_details = model.get top details()
tech_processes = top_detail.get tp()
CIIHCKa ONepanuit

COXPaHUTDH 3aIUCh

tech_processes = top_model.get tp()

JJIST KaXKIoro tp
m3 tech_processes

CO3/1aTh HOBYIO 3aITHCh
CIMCKa oNepaui

}

COXPaHUTH 3aITMCh

Puc. 8. Cxema ajiropuTMa CO3aaHus CIIMCKa onepaunﬁ JJIA 3aKa3a

[To narHOMY anropuT™My OYIET CO3AaBaThCS CITUCOK OTepaIuil sl 3aKa3a.

AJaropurm pacdera ced0ecToMMOCTH MOAead 00yBH. OUYeHb BAXXHBIM
SBJISIETCS OBICTPBIM pacueT ce0ecTOMMOCTH Mojeu. PacdeT mpousBoauTCs
Ha OCHOBE JJAaHHBIX O JETaJsX, MaTepuaiax, TeXIpoleccax u 000py10BaHUH,
Ha KOTOPOM MPOM3BOISITCS TEXIpoIecchl (puc. 9).
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7 ?

top_details = model.get_top_details() bot_details = model.get_bot_details() tech_processes = model.get_tp()

‘ | l

Ana kaxkgoro bot_detail ns bot_details >—

!

sum += bot_detail.get_price()

OnA kasxnoro tp us tech_processes

]

| sum += tp.get_price() |

Aana kaxkgoro top_detail u3 top_details

!

sum += top_detail.get_price()

BEpPHYTE SUM

&

Puc. 9. Cxema anropurma pacuera ce6eCTOMMOCTH MOAETH 00YBH

[To marHOMY anropuTMy OyAET MPOU3BOJIUTHCS pacyeT CEOECTOMMOCTH
Moieu 00yBH.

4.1. IIpoekTupoBaHue 0a3bl JAHHBIX BeO-NPUII0KEHUS

st peanuzanuu GyHKIIMOHANA MPUTTIOKEHHUST HEOOXOIUMBI CIEAYIOIIHE
CYIIHOCTH: 000pyI0BaHUE, MaTepHal, OPTTEXOCHACTKA, OPITEXOCHACTKA TEX-
mpoliecca, TEXMPOIECC, TeXIpoliece o0pasiia, MoJieNb, JeTalb Bepxa, JeTalb
HU3a, 3aKa3, CIICOK OIepalnii 3aka3a, pabo4uii, rmiaH padoyero.

ObopyoosaHue — naHHasi CYIIHOCTh XPaHUT UH(POPMAIIMIO O CTAaHKE Ha
IIPOM3BO/ICTBE.

Mamepuan ipencTaBiseT co00M 3auch 0 MaTepuale, u3 KOTOporo mpo-
W3BOJISITCS JICTAJIH.

OpemexocHacmka — NaHHAs CyIIHOCTh XpaHUT MHGOPMAIUIO O Ha3Ba-
HUU, CANHUIE U3MEPEHHUS U [ICHE OPTTEXOCHACTKH.

Opemexochacmka mexnpoyecca — CBSI3BIBAET 3aIllUCh OPTTEXOCHACTKU
C YKa3aHHEM KOJIMYECTBA U 3aIUCh TEXIIpoliecca.

Texnpoyecc — conepxuT B cede nHGOpMaIIUI0 O TEXMPOIIECCE.

Texnpoyecc obpasya — XpaHUT WHPOPMAIIUIO O TEXIPOIIECCe C yKa3a-
HUEM HEOOXOIUMOTO KOJUICCTRA.

Mooenb — cynTHOCTD, TIPEACTABIISAIONIAs CO00M HHPOPMAIIUIO O MOICITH
o0OyBH.

Jlemans 6epxa mpencTaBisieT cOOOM 3amuch O AeTalld Bepxa 0OyBH.

Jlemans Huza MpeACTaBISIET COOOH 3aMKCh O ACTAIA HU3a OOYBHU.
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Opeanuzayus — CyIHOCTh, XpaHsias uHGopMaIuoo 00 opraHu3aluu

3aKa3zyuKa napThH 00yBH.

3axa3z — CylHOCTh, MPEACTABIISAONIAs CO00i nH(pOopMaIHMIO 0 3aKase.

Cnucok onepayuil 3aKka3a — XpaHUT CIIUCOK BCEX TEXITPOIIECCOB, HEOOXO-
JTUMBIX JIJISl BHITIOJIHEHMS 3aKa3a, ¢ YKa3aHUEM KOJIUYECTBa.

Pab6ouuii npencrapisier coO0i 3anuch 0 pabovyeM Ha IPOU3BOJICTBE.

IInan pabouezo — CBA3BIBAET 3aMKCH CIIMCKA ONEPALIMI 3aKa3a ¢ paboynM.

Taxkum oOpa3om, omMcaHHBIC BBINIEC CYNIHOCTH OyAyT XpaHWUTh B Oaze
JAHHBIX HEOOXO0UMYI0 HH(POpMaLIHIO 111 PYHKIUOHUPOBAHUS CUCTEMBI.

4.2. Onucanue Ta0JUI 02361 JTAHHBIX

B tab5. 1 onucano oTHomieHue «constructor materialy.

Taomuna 1
OTtHomieHue «constructor materialy
Nwmsa atpubyra JlomeH atpubyta
id bigint
title varchar(150)
price numeric(32,2)
thick numeric(10,5)

OrpannuecHus: id — MEPBUYHBIN KITI0Y (YHHUKAIbHBIC 3HAYCHUS).
B Tabn. 2 mnpencraBieHo oTHomIeHHE «constructor machinetool».
JlaHHast MOJIETTh MCTIOB3YETCS IJIs XpaHEeHUs HHPOPMAITUHU O CTaHKaX Ha IIPO-

U3BOJICTBE.
Tabnuua 2
Otnomenne «constructor machinetool»
Nwms atpubyra JHlomen atpubyra
id bigint
title varchar(50)
power numeric(10,3)

Orpanunuenus: id — mepBUYHBIN KITFOY (YHHKAIbHBIC 3HAYCHU).
B Ta6n. 3 onuceiBaeTcs oTHOIIEHHE «constructor techprocess». JlanHas
MOJIeb OyIeT XpaHUTh HH(OOPMAIIHIO O TEXITPOIIECCax MPOU3BOJICTBA OOYBH.



Tabnwuia 3

OtHoueHnue «constructor techprocess»

Nwmst atpubyra Jlomen atpubyTta
id bigint
title varchar(50)
time numeric(10,2)
machine_tool_id bigint
for_model boolean
OrpaHuyeHus:

Id — mepBUYHBIN KITH0Y (YHUKAJIbHBIC 3HAUCHHS);

machine_tool_id — BHemHui Ki1104 K OTHOIICHHIO «machine tooly, mose
«id», 0OHOBJIEHNE KaCKaHOE, YIaJeHHe KacKaHoe.

Tabn. 4 oToOpaxaeT OTHOLIEHUE MOJIENIM OPTrTEXOCHACTKU. J[aHHOE OT-
HOIIICHHE XPaHUT B ceOe MHPOPMAIMIO O Ha3BaHUU, CIUHUIIC U3MEPEHUS U
CTOMMOCTH 32 YKa3aHHYIO eIMHUILy u3MepeHus (Tadi. 5).

Tabnuua 4

Otnomenne «constructor techequip»

Nwms atpubyra Jlomen atpubyra
id bigint
title varchar(50)
unit varchar(50)
price numeric(32,2)

OrpannuecHus: id — MEPBUYHBIN KITI0Y (YHHUKAIbHBIC 3HAYCHUS).

Tabnuna 5
OTtHomeHnue «constructor model»
Nwms atpubyra JlomeH atpubyra
id bigint
title varchar(50)
file varchar(100)
image vatchar(100)

OrpannueHus: id — MepBUYHBIN KITI0Y (YHHUKAIBHBIC 3HAYCHUS).
B Ta61. 6 onucana cymHocth «constructor model tech processesy, aB-
Tomatudecku cozaanHasi ORM nipu murpanuu noss tuna ManyToManyField.



Tabnuia 6
OTthomenue «constructor_model_tech processes»

Nwms atpubyTa Jlomen atpubyra
id bigint
model id bigint
instancetp id bigint

OrpaHnueHus:
Id — mepBUYHBIN KITH0Y (YHUKAJIbHBIC 3HAUCHUS );
model_id — BHenTHHI KITFOY K OTHOIIIEHHUIO «constructor modely, mose «idy,

OOHOBIIEHHE KaCKaIHOE, yIAJICHUE KaCKaTHOE;
instancetp_id — BHeNTHMI KJIFOY K OTHOIIICHHIO «constructor instancetpy,

nosie «id», 0OHOBJIEHUE KaCKaIHOE, YJaJeHUE KaCKaHOE.
Texmpornecc 006pasia kak 00BEKT 0a3bl TaHHBIX OY/IET MPECTABIATH CO-

Oo¥i cieyrolee oTHoOIIeHUE (TadI. 7):
Taomuna 7

OTtHomieHue «constructor instancetp»

JlomeH atpubyrta

Nwmst atpubyra
id bigint
quantity integer
bigint

tech process id

OrpaHuyeHus:
Id — mepBUYHBIN KITH0Y (YHUKAJIbHBIC 3HAUCHUS );
tech_process_id — BHerHMIA KITFOY K OTHOIIICHHUIO «constructor techprocessy,

noJie «id», OOHOBJIEHHE KaCcKaTHOE, y/IaJICHUE KaCKaTHOE.
B Tab1. 8 onmcana cymHocTs «constructor techprocess tech equip», aB-

tomatudecku co3aanHasi ORM nipu murparuu noss tuna ManyToManyField.
Tabnuua 8

Otnorenue «constructor_techprocess_tech equip»

Jlomen atpubyra

Nwms atpubyra

id bigint
techprocess _id bigint
tptechequip id bigint

OrpanunyeHus:
Id — mepBUYHBIN KITH0Y (YHUKAJIbHBIC 3HAUCHHS );
techprocess_id — BHeIIHMIA KITF0Y K OTHOLICHUIO «constructor techprocessy,

noJie «id», OOHOBJIEHHE KacKaTHOE, YIAICHUE KaCKaIHOE;
tptechequip_id — BHemHMIA KITI0Y K OTHOLICHUIO «constructor tptechequipy,

IIoJIc ((id)), 0OHOBJIEHHE KaCKaJJHOC, YAAJICHUC KACKAaIHOC.
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OTHoIlIeHUE IeTanu Bepxa 00yBH XpaHUT B cebe nH(OpMAaIIHIO O Ha3Ba-
HUY, (aiine scKku3a, MaTepuale, U3 KOTOPOro JAeTallb U3rOTOBISETCS, KOJIH-
4yecTBE JeTaliell Ha OJHYy mapy oOYyBHW, IUIOIIAJIN JETalH, a TAaKKe MOJEIH
o0yBH, K KOTOpPOU 3Ta AeTajb npuBszaHa. OTHOIIEHHE «constructor topdetail»

OITMCaHO B TA0JI. 9.

Ta6mmma 9
OtHomieHue «constructor_topdetail»
Nwmst atpubyra Jlomen atpubyrta
id bigint
title varchar(50)

file varchar(100)
material_id bigint
guantity integer
model_id bigint

area numeric(10,5)

OrpanunueHus:

Id — nepBUYHBIN K0 (YHUKAJIbHBIC 3HAYCHHUS );

material_id — BHemHWI KJIIOY K OTHOIICHHIO «constructor materialy,
nosie «id», 0OHOBJIEHNE KaCKaIHOE, YaJeHNEe KacKa HOE;

model_id — BHemIHMIA KITF0Y K OTHOIIEHHIO «constructor modely, mose «idy,

O0OHOBJICHHE KaCKaJJHOC, YAAJICHUC KaCKaJIHOC.

B ta6:1. 10 onucana cymHocTh «constructor topdetail tech processesy, aB-
Tomarnyecku coznanHasi ORM nipu murpanumu nosns tuna ManyToManyField.

Taomuna 10
OtHomenne «constructor topdetail tech processes»
Nwms atpubyra JomeHn atpubyra
id bigint
topdetail id bigint
instancetp _id bigint

OrpaHunueHus:

Id — mepBUYHBIN KITH0Y (YHUKAJIbHBIC 3HAUCHHS);

topdetail id — BHemHMI KIH0Y K OTHOIICHHIO «constructor topdetail»,
noJie «id», OOHOBIIEHHE KAacKaIHOE, yAaJICHUE KacKaJIHOE;

instancetp_id — BHeNTHMI KJIFOY K OTHOIIICHHIO «constructor instancetpy,
nose «id», 0OHOBICHNE KaCKaHOE, YaJeHNe KacKaaHoe.

OTHollIeHKE IeTaiu HU3a 00yBH onucaHo B Tady. 11,



Tabnuma 11

OTtHomenue «constructor botdetail»

Nwmst atpubyra Jlomen atpubyTta
id bigint
title varchar(50)

file varchar(100)
material_id bigint
quantity integer
model_id bigint

area numeric(10,5)

OrpanunueHus:

id — mepBUYHBIN K04 (YHUKAILHBIC 3HAYCHHUS );

material_id — BHemHWI KJIFOY K OTHOIICHHIO «constructor materialy,
nosie «id», 0OHOBJIEHNE KaCKaIHOE, YIaJleHHE KacKaHOE;

model_id — BHemHMiA KITF0Y K OTHOIIEHHIO «constructor modely, mose «idy,
OOHOBJICHHE KacKaJHOE, YIAJICHHE KaCKaTHOE.

B Tabn. 12 onucana cymHocTh «constructor botdetail tech processesy,
aBTOMaTHdecku co3ganHas ORM  mpu  murpanuv  Iojs  THIIA
ManyToManyField.

Tabmuma 12
Otnomrenue «constructor _botdetail tech processes»
Nwms atpubyra JlomeHn atpubyra
id bigint
botdetail id bigint
instancetp _id bigint
OrpaHunueHus:

Id — nepBUYHBIN KI0Y (YHUKAJIbHBIC 3HAYCHHS );

botdetail id — BHemHuii K104 K OTHOLIECHUIO «constructor botdetaily,
noJie «id», 0OHOBJIEHUE KaCKaHOE, YJaJeHUE KaCKaIHOE;

instancetp_id — BHeIIHMI KITIOY K OTHOIIICHHIO «constructor instancetpy,
nose «id», 0OHOBICHNE KaCKaHOE, YaJeHUe KacKaaHoe.

OprrexocHacTka Texmpolecca Kak oObeKT 0a3bl JaHHBIX OyJeT mpen-
CTaBJIATHL COOOM OTHOIIIEHWE, OIMCaHHOE B TaOd. 13.
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Tabnuia 13

OtHomenne «constructor tptechequip»

Nwms atpubyra Jlomen atpulyra
id bigint
quantity integer
tech_equip _id bigint
OrpaHnunyeHus:

Id — mepBUYHBIN KITH0Y (YHUKAJIbHBIC 3HAUYCHUS);

tech_equip_id — BHemHM# KITH0Y K OTHOIICHHIO «constructor techequipy,
nosie «id», 0OHOBJIEHUE KaCKaIHOE, YJaJ€HUE KaCKaHOE.

OTtHomeHne «master master» omnrcado B Tabdiu. 14.

Taomuna 14
OtHolIeHMEe «master master»
Nwmst atpubyra Jlomen atpubyra
id bigint
user _id bigint
OrpaHuyeHus:

Id — mepBUYHBIN K04 (YHUKAJIbHBIC 3HAYCHHUS );
user_id — BHEIIHHUI KJIKOY K OTHOIIEHHUIO «auth usery», moie «id», 00HOB-

JICHHUC KAaCKaJHOC, YIAJICHUC KAaCKa/THOC.

OTtHomenne «master mastersplany» omucano B Tadm. 15.

Tabnuua 15

OTtHomeHne «master mastersplany

Nwms atpubyra Jlomen atpubyra
id bigint
cur_amount integer
defects integer
master_id bigint
order_operation_list_id bigint

OrpaHuyeHus:

Id — mepBUYHBIN KITH0Y (YHUKAJILHBIC 3HAUYCHUS );
master_id — BHeTHU KJIF0Y K OTHOIICHHIO «master master», moje «id»,

OOHOBJICHUE KaCKaIHOE, yJaJIeHUEe KaCKaIHOE;
BHEIITHUU

order_operation_list_id

KIIFOY K OTHOIICHUIO

«master orderoperationlist», mone «id», 0OHOBJIEHHE KacCKaJHOE, yAaJIeHUE

KaCKaaHOC.

OtHomenue «master_ orderoperationlist» onucano B Ta6m1. 16.



Tabnuia 16

Otrorienue «master_ orderoperationlisty

Nwms atpubyra JlomeH atpubyta
id bigint
obj varchar(100)
obj_id integer
quantity integer
operation_id bigint
order_id bigint
OrpaHuyeHus:

Id — nepBUYHBIN KI0Y (YHUKAJIbHBIC 3HAYCHHUS );
operation_id — BHEIIHMIA KJIF0Y K OTHOIICHHIO «constructor techprocessy,

nosie «id», 0OHOBJIEHNE KacCKaHOE, YaJeHNEe KacKaaHOE;

order_id — BHemHU# KIII0Y K OTHOMIECHUIO «master order», moye «id»,

OOHOBJICHUE KaCKaJIHOE, yAaJeHUEe KacKaJHoeE.

OtHomeHnue «master order» omnucano B Tadm. 17.

Tabmauma 17
OtHomenue «master order»
Nwmsa atpubyra Jomen arpubyra
id bigint
begin_date date
departure_date date
quantity integer
customer_id bigint
model_id bigint
OrpaHuydeHus:

Id — mepBUYHBIN KITH0Y (YHUKAJIbHBIC 3HAUCHUS );

customer_id — BHEIIHWIA KJIIOY K OTHONICHUIO «master organizationy,
nosie «id», 0OHOBICHNE KacKaJHOE, YaJeHHe KacKaaHoe;

model_id — BHenmHuit Ki1F0Y K OTHOIIEHUIO «constructor modely, mose «idy,
OOHOBJICHHE KacKaJHOE, YIaJICHHE KaCKaTHOE.

OTtHomreHne «master organizationy» omucaHo B Taou. 18.
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Tabnuia 18

OTtHomieHne «master organization»

Wwms atpubyra JlomeH atpulyra
id bigint
name varchar(50)
email varchar(50)
address varchar(50)
phone varchar(50)
OrpanunyeHus:
id — mepBUYHBIN KITH0Y (YHUKAJIbHBIC 3HAUCHHUS).
OtHomenue «auth user» omucano B Tadm. 19.
Taomuna 19
OTtHomenne «auth user»
Nwmsa atpubyra Jlomen atpubyra
id integer
password varchar(128)
last_login timestamp
IS_superuser boolean
username varchar(150)
first_ name varchar(150)
last name varchar(150)
email varchar(254)
is_stuff boolean
IS_active boolean
date_joined timestamp
OrpaHuyueHus:

Id — mepBUYHBIN KITH0Y (YHUKAJIbHBIC 3HAUCHHS);
username — ums oyib3oBaTeNs (YHUKAJIbHbIE 3HAYEHHUS ).

Ha »Tane j10ru4eckoro mpoeKTHpPOBAaHUSL pa3palaThIBaeTCs JIOTHYe-
CKasi CTPYKTypa 0a3bl JaHHBIX CUCTEMBbI y4eTa 00YBHOI'O TPOU3BO/ICTBA.

basza naHHBIX cO3a€TCs Ha OCHOBAHMHU OIHUCAHMS CYIIHOCTEN 0a3bl JaH-
HbIX. IHQOIOrnyeckyo Moeinb JaHHBIX, MPEJACTABICHHYIO B BUJE OMUCAH-
HBIX TaOJIHIl, He0OX0auMo TIpeodpa3oBath B cxemy b/[. [IpeoOpa3oBanue ocy-
LIECTBIIAETCA IyTEM COITOCTABIICHUS KaXXIOW CYIIHOCTH M KaXIOM CBA3U
B TAOJIUIIBI-OTHOILICHHUSI.

Ha srtarme ioruueckoro npoeKTUpOBaHUs YUUTHIBAeTCs crienuduka KoH-
KPETHOM MOJIeNIM JAaHHBIX, HO MOXKET He yuuThiBaThcs cnenuduka CYB/I.
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5. TPEBOBAHUA K A3BIKY TIPOIT'PAMMMUPOBAHUA

5.1. Bei0op si3bIKa MPOrpaMMHpPOBAHHUSA

PaccmotpuM aBa Hambosiee MOAXOSIIUX MO BBICTaBICHHBIE TPeOo-
BaHUs sI3bIKa IporpamMmupoBaHnusi, a umeHHo C# u Python. Ob6a nepcnek-
TUBHO Pa3BUBAIOTCS B BeO-paszpaboTke, umeror ¢peiimBopku .Net y C#
u Django y Python.

SA3b1k C#, pa3paboTaHHbIi KoMIIaHueit Maiikpoco(T, OJJMH U3 CaMbIX I10-
NYJIIPHBIX COBPEMEHHBIX SI3BIKOB IporpammupoBaHus. OH BOCTpeOOBaH Ha
pBIHKE pa3pabOTKH B pa3InyHbIX cTpaHax, C# NpUMEHSIOT Ipu paboTe ¢ Ipo-
rpammamu i 11K, co3ganum cia0KHBIX BEO-CEPBUCOB MIM MOOUIIBHBIX MPHU-
noxxeHuid. [losBUBLIMMCSA KakK $3bIK JJIE COOCTBEHHBIX HYXI IUIATQPOPMBI
Microsoft .NET, mocTeneHHo 3TOT A3bIK CTal OYEHb NOMYJISIPHBIM.

Hrak, pazpaboTka si3pika Hayanach B 1998 romy, a mepBas Bepcusi yBU-
nena ceet B 2001. ['pynimoit pa3paboTUnKOB pyKOBOIWI U3BECTHBIN B Mpodec-
CHOHAJIBHBIX KpyTrax crueruanuct Auaepc Xemnncoepr. Hoswie Bepcun C# Bbl-
XOJIAT CPaBHUTENIBHO 4YacTo, a TeKyIllue NOopabdOTKH, HCIpaBieHHE OaroB
U pacuimpeHne OMOIMOTEeK BEeAETCs MPAKTUYECKU Ha TIOCTOSIHHOM OCHOBE.

B pesynbrare sI3bIk MOTYy4HIICS KpalHe THOKHM, MOIIHBIA U yHUBEP-
caibHbIA. Ha HEM MuIyT mpakTHYeCKu Bce: OT HEOOJNBIINX BEO-TIPHIIONKE-
HUHN 0 MOIIHBIX IPOrPAMMHBIX CUCTEM, OOBEIUHSIOIINX B ceOe BeO-CTPYyK-
TYpPbl, TPUIOKEHUS JJIsI IECKTONIOB U MOOMIIBHBIX YCTPOKCTB. Bee 3To crano
BO3MOXHBIM Onarogapsi ynooHomy CHu-nogoOHOMY CHHTaKCHCY, CTPOTOMY
CTPYKTYPUPOBAHUIO, OTPOMHOMY KOJIUYECTBY (PPEHMBOPKOB M OMOJIMOTEK
(MX YHCIIO JOCTUTAET HECKOJIBKUX COTEH).

Honroe Bpems mnatdopma .NET mocrapiisuiachk ¢ 3aKpbITBIM SIPOM, YTO
CO37aBaj0 OMNpPEACIICHHbIE CIOKHOCTU B Pa3padOTKE U CHUXKAJIO MOMYJIsp-
HocTh C# B mpodeccuonanshoit cpeae. Ho B Hosiope 2014 MaiikpocodT pa-
JUKAJIbHO M3MEHWJA MOJXO0/ U CTajla BbIJaBaTh OECIUIATHBIE JIMLIEH3UU IS
Visual Studio yke ¢ OTKpBITBIM UCXOJHBIM KOJIOM JJII BCEX HAOOPOB UHCTPY-
MEHTOB.

PaccmoTtpum nmpeumytiectsa si3pika u iatgopmsl NET. MucTpymenTa-
puii C# no3BOJISIET pelIaTh IUPOKUHN KPYT 3a]1a4, SA3bIK JEHUCTBUTEIBHO OYEHb
MOIIIHBIA ¥ YHUBEPCAIBHBIN, HA HEM pa3pabaThIBAOT:

— npunoxenus s WEB;

— pa3IMYHbIE UTPOBBIE MPOIPAMMBI;
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— npwitoxenus mwiatdopm Android wm 10S;

— nporpaMmsbl 11t Windows.

[lepedyeHb BO3MOKHOCTEN pa3pabOTKHU NPAKTUYECKH HE UMEET OrpaHuye-
HUN Oylarojaps mupovanieMy Habopy HHCTPYMEHTOB M cpeacTB. KoHedHo,
BCE 3TO MOYKHO PE€aJIM30BaTh MPU MOMOIIH JIPYTUX S36IKOB, HO HEKOTOPHIE U3
HUX Y3KOCMEMAIU3UPOBAHHbIE, B IPYTUX MPHUIETCS UCIOJIb30BaTh TOMOIHU-
TEJIbHbIE MHCTPYMEHTHI CTOPOHHUX pa3zpaboTunkoB. B C# peuienue mupo-
KOT'0 Kpyra 3a/1ad BO3MOXHO OBICTpee, IPOILE U C MEHBIIMMHU 3aTpaTaMu Bpe-
MEHH U PECYPCOB.

K "emocrarkam C# MOXHO OTHECTH: OOMIJIME CJIOKHBIX CHHTaKCHUUE-
CKHX KOHCTPYKIIMWA, OPUEHTUPOBAHHOCTH Ha iatrgopmy Windows u gaH-
HbIIl A3bIK SBIsETCS OECIIATHBIM TOJBKO ISl Y3KOTO HMCIOJIb30BaHUS,
a UIMEHHO OH He TpeOyeT HaIMUKe JTULECH3UH JJIs YUalnXcs, MaibiX GupM
Y HAauYMHAIOIIMX CTapTanoB, 1 KPYIHON KOMIIaHWU TpeOyercs mpuoodpe-
TEHUE JINLCH3HMU.

Python — sto yHuBepcambHBINI coBpeMeHHBIH Il BBICOKOTO YpOBHS,
K IIPEUMYLIECTBAM KOTOPOI'O OTHOCST BBICOKYIO NPOU3BOAUTEIBLHOCTD IPO-
IPAMMHBIX PEIICHUN U CTPYKTYpPUPOBAHHBIN, XOPOIIO YUTaeMblid koa. CuH-
takcuc Python MmakcumanbHO 00JIETYeH, Y4TO MTO3BOJISIET BEIYYHTH €TI0 32 CPaB-
HUTEIBHO KOPOTKOE BpeMs. Snpo uMeeT OYeHb YAOOHYI CTPYKTYpY,
a IIMPOKUH MepeyeHb BCTPOECHHbBIX OMOJIMOTEK MO3BOJISET MPUMEHSTh BHY LI~
TeJIbHBIN HA0OP MOJE3HBIX PYHKUUNA U BO3MOKHOCTEH. Il MOokeT ucnosnb30-
BaTbCs JJIsI HAMMCaHUS TPUKIATHBIX MNPUIOKEHUH, a Takxke pa3padoTKu
Be0O-CEPBHUCOB.

Python MoxeT moanepuBaTh MUPOKUNA MEPEeUEHb CTUICH pa3padOTKu
MPWIOXKEHUHN, B TOM YHCIIe 0YeHb YA00eH JJIs1 paboThl ¢ 00bEKTHO-OPHUEHTH-
POBaHHBIM U (YHKIMOHAJIBHBIM IPOrPaMMHUPOBAHUEM.

OauH U3 caMbIX MOMYJISIPHBIX UHTEpIpeTaTopoB si3bika CPython, Hanu-
canHblil Ha Cu. PacnipocTpansiercs 3Ta cpefa pa3paboTKu O€CIIaTHO, IO CBO-
00HOM JnueH3uu. MHTepnperatop noaaepXKuBaeT OOJbIIMHCTBO MOMYJISAp-
HBIX TUIaT(GOPM.

Python aktuBHO pa3BuBactcs. [IpuMepHO pa3 B /1Ba rojaa BBIXOIAT 00-
HOBJIEHUS. BaXkHOW 0COOEHHOCTHIO SI3bIKA SIBJSETCA OTCYTCTBUE TAKUX CTaH-
napToB KoaupoBkH, kKak ANSI, ISO 1 HeKOTOpBIX JpYyruX, OHU paboTaroT OJia-
roJiapss HHTEPIPETATOPY.
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Jns Python pa3pabotan oauH u3 HauOosee MOMyJIsIpHbIX (PperMBOPKOB
B cpejie pa3paboTKu cepBepHOM yacTu npunoxeHuii — Django. K npeumye-
CTBaM JJaHHOTO (hpeiMBOpKa OTHOCSTCS:

— AJMUHUCTPATUBHAS MaHENb;

— cpencTBa 00paboTku Gopm;

— OMIIUS CO3J]aHUs PACCHUIOK;

— cucreMa KoHTpoiusa Hax b/1;

— abJI0HU3ATOP;

— TIOJIb30BATEIbCKas ayTCHTU(PUKAIIUS;

— XpaHEHHE U MU(pPOBaHUE MMAPOJIEH;

— CECCHUOHHBIN KOHTPOJIb;

— MUTPAIMOHHBIA MEXaHU3M;

— KapTa caura.

KommoHeHTHI 3 PeKTUBHO B3aMMOJICUCTBYIOT APYT C IPYTrOM, YTO MHO-
I7la MOXKET OCJIOXKHUThH KacToMu3anuio. CTOUT OTMETUTh, YTO JABE MOMYJIsp-
Hewmme corcetu (Instagram u Pinterest) coznansl umenHo Ha Django.

Ho Python nmMeer u 1Ba OCHOBHBIX HEJIOCTATKa, & UMEHHO: Majioe ObICT-
pPOJICUCTBHE M HEAOCTATOYHBIE BO3MOKHOCTH CTAaTHYECKOTO aHajau3a KoJa.
Oty poOIeMbl B3aUMOCBS3aHbl, U PEIICHUE TTOCIECIHEH aBTOMAaTUYECKH OT-
KpPOET JOPOTY JJIsl pEeLLIEHUs IEPBO.

Python sBisieTcss OTIMYHBIM HMHCTPYMEHTOM JUIsl HamMCaHus Koja,
a Hanmmuue gperimBopka Django mo3BosieT co3aaBaTh MOHITHBIC, CTPYKTYPH-
POBaHHBIE MPOEKTHI C BO3MOKHOCTHIO JaJIbHEHIIEro pacmupenus. s pasz-
paboOTKH CepBEpHON YacCTH BEO-TIPUIIOKEHUS OBIJIO MPHUHSATO PEIICHUE HC-
noJib30BaTh sA3bIK Python u ¢ppeiimBopk Django.

5.2. TpeGoBanus k cucTeMe ynpanjeHusi 0a30i JaHHBIX

Jlnst peanuzanuu BeO-npuiiokeHust Tpedyercs: 0a3a JaHHbIX, B KOTOPOU
HEOOXOAMMO XPaHUTh UHPOPMAIMIO O BCEX MPOlleccax BHYTPHU MPOU3BO/I-
CTBa, IO3TOMY BBIOOp cucTeMbl ynpasienus 06a30ii nanusix (CYB/l) Tpedyer
0Cc000r0 BHUMAHHSI.

OcHoBuble TpeOoBanus kK CYB/I:

— HaJgu4ue apaiBepa s padoTsl ¢ Django;

— HoJJep KaHue IEJIOCTHOCTH JAHHBIX U YIPABICHUE TPAH3aKLHIMU;

— obecneuenne 0€30MaCHOCTH JaHHBIX;
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— obecrneyeHre MapajjeabHOr0 JIOCTyIa K JaHHBIM MHOTOYHMCIICHHBIX
MOJIb30BaTEJICH;

— BEJICHHE CHCTEMHOTO JXypHaja u3MeHeHuid B B/l mis obGecrneuenus
BoccTaHoBIeHUs b/l mociie TEXHMYECKOro Wik IpOrpaMMHOTO COOS;

— HENOCPEACTBEHHOE yIpaBJICHUE JaHHBIMU BO BHEIIHEW W ONEpaTUB-
HOM maMsITH U obecrnieueHre 3PGHEeKTUBHOTO JOCTyNa K HUM.

5.3. BeiOop cucteMbl ynpaBJjieHUs1 0230 JaHHBIX
U cpelbl MPOrPaMMHPOBAHUA

Cpenu coBpeMEHHBIX O€CIIaTHBIX U IIMPOKO PACHPOCTPAHEHHBIX CH-
CTEeM yIpaBJieHUs 0a30i1 TaHHBIX MOKHO BbIENUTh MySQL u PostgreSQL.

MySQL — sTo camas pacnpocTpaneHHas nojHolieHHas cepepHas CYB/I.
MySQL ouens pyHkuMOHaNIBHAS, cCBOOOJHO pacnpocTpansieMas CYB/, koto-
pas ycmemHo paboTaeT ¢ pa3IUYHBIMU CalTaMd M BEO-TIPUIIOKEHUSIMH.
Hecmotps Ha TO, uTO B Hel He peanuzoBaH Bech SQL dynkimonan, MySQL
npeJIaraeT J0BOJIbHO MHOTO MHCTPYMEHTOB JJ1s1 pa3pabOTKU MPUITOKCHHIA.

[Ipenmymecrea MySQL.:

— ycranoButh MySQL 10BOJBHO MpocCTO. J{OMOJHUTENBHBIE TPUIOKE-
nus, Harpumep GUI, mo3Bosstot jgerko padotats ¢ B/1;

— MySQL nonnepxuBaer 60abnHCTBO (pyHKIIMOoHANa SQL;

— 0oJbIIOe KOJMMYECTBO (GYHKIHM, OOECIEeYMBAIOIMNUX OE30MaCHOCTD,
KOTOpbIE MOJIEPKUBAIOTCS IO YMOJITYAHHUIO;

— MySQL nerko paboraer ¢ 60Jap1MMU 00bEMaMU TAHHBIX U JIETKO Mac-
mrabupyercs;

— YIpPOIIEHUE HEKOTOPBIX CTaHAAPTOB 1Mo3BoJiseT MySQL 3HaunTEIbHO
YBEJIUYUTH MPOU3BOAUTEIBHOCTb.

Henocratku MySQL.:

— 1o 3aaymMke B MySQL 3anoxeHbl HEKOTOpbIe OrpaHuueHust (QyHKIHO-
HaJla, KOTOPbIE MHOTIa HEOOXOIUMBI B 0CO00 TpeOOBATEIbHBIX MPUIOKEHUSIX;

— H3-32 HEKOTOPHIX CIIOCOOOB 00pabOTKU JTaHHBIX (CBSI3U, TPAH3AKIIUH,
aynutel) MySQL wHOrna yerymaer apyrum CYBJ] o Hame:KHOCTH.

PostgreSQL — nmeeTr Hanbomee MMPOKUN (PYHKIIMOHAT U3 BCEX OecIuiaT-
HeIx CYB/]. Ona cB0OOAHO pacnpocTpaHseMasi i MaKCUMaJIbHO COOTBETCTBYET
crangapram SQL. PostgreSQL nnmu Postgres craparoTcst OJHOCTHIO MPUMEHSTh
ANSI/ISO SQL-cTanmapTbl CBOEBPEMEHHO C BBIXOJIOM HOBBIX Bepcuii. OT py-
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rux CYBJl PostgreSQL otimnuaercss moaaepkkoi BOCTPEOOBAHHOTO O0b-
€KTHO-OPUEHTHUPOBAHHOTO /WM PEISIMOHHOIO MOJIX0/a K 0a3aM JaHHBIX,
HaIMpUMep MOJIHAas MOIEPIKKa HAISKHBIX TPAH3aAKIUHI, T.€. aTOMapHOCTD, T10-
CJIEIOBATEIBbHOCTD, U30JSIIMOHHOCTD, MPOYHOCTh. biiaromaps MOIIHBIM TeX-
HoJsiorusiM Postgre oueHs npousBoautenbHa. [lapaiieabHOCTh TOCTUTHYTA HE
3a cueT OJIOKUPOBKH OTIEPALINil YTEHUS, a OJaroaps peain3ainy yupaBieHUs
MHOTOBApHUAHTHBIM Tapauienn3mMoM. PostgreSQL odeHp JIeTKO paciiupsTh
CBOMMH TIPOIICAypaMH, KOTOpPHIE HA3BIBAIOTCS XpPAHUMble NpPOYeoypbl.
Oty PyHKIIMN YIPOIIAIOT UCIOIL30BAHUE TTOCTOSHHO MTOBTOPSEMBIX OTIEPAITH.

Jocrouncrtsa PostgreSQL:

— PostgreSQL — OecmuiatHoe IIO C OTKPBITBIM HCXOJHBIM KOJIOM.
Ota CYB/] sBisieTcst 0O4€Hb MOIITHOM CUCTEMOM;

— HECMOTpSI Ha OTPOMHOE KOJUYECTBO BCTPOCHHBIX (DYHKIWH, CyIIe-
CTBYET OYEHb MHOTO JOIOJHEHHUH, MO3BOJSIOMNX pa3padaThiBaTh JaHHBIC
s ator CYB/I m ynpaBiats umu;

— CYIIECTBYET BO3MOKHOCTb paciIupeHus: (PyHKIMOHANA 3a CYET CoXpa-
HEHUS CBOUX IMPOILIEAYD.

Henocrarku PostgreSQL:

— nonyJsipHocThIO 3Ta CYBJ] moxBacTaTbCsi HE MOXKET, XOTS U MPUCYT-
CTBYET JIOBOJILHO OO0JIBIIIOE COOOIIECTBO;

— WHOTJIa JOBOJILHO CJIOKHO HalTHU XOCTHUHT ¢ nojajaep:xkoi a3toid CYB/I.

Taxkum o6pazom, CYBJI PostgreSQL siBnsiercst Hanbosee mpoaBUHYTOM
Mo (PyHKIIMOHATBHOM COCTABJISIONICH, COOTBETCTBYET BCEM TPEOOBaHUSIM
Y UMEET P/l BAXKHBIX NPEUMYIIECTB [0 CPAaBHEHUIO ¢ ocTaibHbIMU CYB/I.

Jlnst peanusanuu mpoekTa ObUTa BBIOpaHa cpefa MPOTPaMMHPOBAHMS
PyCharm. PyCharm — unTerpupoBanHas cpena pa3paboTKu JUIsl S3bIKa TIPO-
rpammupoBanus Python. IIpenocraBnser cpenctpa 1t aHanm3a Koja, rpadu-
YECKUW OTJIATYUK, MHCTPYMEHT IS 3aIycKa FOHUT-TECTOB U TOICPKUBACT
BeO-pazpaborky Ha Django. PyCharm pa3paborana kommnanuei JetBrains Ha
ocHoge IntelliJ IDEA.

PyCharm — ato kpoccruaropmerHas cpeia pa3padoTKH, KOTOpasi COB-
mectuma ¢ Windows, MacOS, Linux. PyCharm Community Edition (Gec-
nJiaTHas Bepcusi), Haxonutcs non juneHsuend Apache License, a PyCharm
Professional Edition (murataas Bepcust) siBasieTcst mponpretapHbiM [10.
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5.4. ApxuTeKkTypa BeO-NPUI0KEHUSA

Jns peanuzanuu BeO-nipriokeHus ObuT BIOpan Django. Django — 3to
(GpeliMBOpK, HCIIOJIB3YIONIMK 1ma0soH mnpoekTupoBanus Model-View-
Controller (MVC). JlanHbli 11a0JIOH HE COBCEM TOYHO ONMMCHIBAET KOHIIEII-
IO JaHHOTO (perMBOpKA, MOAITOMY CJEIYEeT HCIOJIb30BaTh B KOHTEKCTE
Django a66peuarypy MTV (Model, Template, and View), Tak kak View
HEJb3s Ha3BaTh KOHTPOJUIEPOM B MIPUBBIYHOM 1madnone MVC.

Becb mpoekt Django coctout u3 mpuioxkenuid (applications). Kaxnoe
MPUJIOKEHUE MPEACTABISECT COOOM MAKET C MOTYJISIMU, BKITIOUAIOITUNA MOAYJIb
OMMCAaHUS MOJIENIE U MPEJICTABIICHUM, a TakX€ YacTO HMEET CBOM I1al-
JIOHBI ¥ CBOM ke url-mattepHsl. [IprmoxkeHus 4acTo BBITIISAIAT KaK MHUHHA-
TIOPHBIE, HO CaMOCTOSTENbHBIE BEO-TpHIOKEHU. MIMEHHO 3Ta camMoCTOs-
TEJIHLHOCTh MTOMOTAET PEaTM30BBIBATH MEPEHUCTIONB3yEeMbIC MPUIOKECHHUS, Pe-
IAIOIME TUTIOBBIC 3a]a4H.

st peanuzanmu PyHKIIUNA CUCTEMBI yueTa ObUIM CO3/IaHbl CJIEAYIOIINE
NPUJIOKEHUS: main, constructor, master. Kaxxmoe mpuiaokeHHe COCTOUT M3
OJIMHAKOBOTO Habopa (aitnoB: models.py — B 1aHHOM (pailiie ONMUCHIBAIOTCS
MoJIeNH; VIEWS.PY — OIIMCHIBACTCS B3aMMOJICHCTBHE C MOJICISAMH; urls.py ciy-
KUT 11a0JJOHM3aTOPOM CCHUIOK M BBI3BIBAET METOMBI BO views. PaccMoTpum
noApoOHee KaXI0€ MPUII0KCHHE:

B npunoxxennu main Mozenu He peaiin3oBaHbl. B daitne view peannso-
BaHbI CIEAYIONINE KIACCHI:

— MainView — renepupyer IJ1aBHYIO CTPAHHILY BEO-TIPHUIOKCHHUS,

— ModelsListView — peanusyeT BbIBOJI CITUCKA MOJICIICH Ha CTPaHUILY;

— OrdersListView — reaepupyeT CTpaHHIly CO CIIMCKOM BCEX 3aKa30B;

— ModelDetailView — BeBo1 0 1p0o0OHOM HHDOpPMALIK O MOJIEITH;

— OrderDetailView — BbIBo1 101p00OHOM HH(POPMALIMK O 3aKa3e;

— LoginView — renepupyer CTpaHUILy aBTOPU3AIUH.

[Tpunoskenne master COAEPIKUT CIETYIOIINE MOICIIH:

— Organization — MoJie)Ib OpraHU3aINK 3aKA3YUKa;

— Order — Mmozennb 3akasa;

— OrderOperationList — Moaens criucka onepanuii 3aKasa;

— Master — moaens pabouero;

— MastersPlan — mozens mana padouero.
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Bo views onucaHbI eIy OIINAE KIacChl:

— MastersPlanListView — BeIBOj Bcex 3a1anuii pabodero;

— MastersPlanDetail — renepupyer crpanmily, Ha KOTOpOil padouuii OT-
MEYaeT BBIMOJHEHUE OTICpaITUil.

[Tpunoxenue constructor COAEPKUT CICAYIOMINE MOJIEIIH:

— Material — moxens MaTepuana;

— MachineTool — mozens 06opynoBanus;

— TechEquip — Moaenb oprreXoCHaCTKH;

— TPTechEquip — moxens paGouero;

— TechProcess — mozens Texmpolecca;

— Instance TP — mozaens Texmpoiiecca o0pasia;

— Model — moaens 00yBHOM MOAEH;

— TopDetail — monens neranu Bepxa;

— BotDetail — Mmonens neranu Hu3za.

Bo views omnucaHbI ClIeAYOIMNE KIACCHI:

— AddNewModel — peanusyet GpyHKIHIO 100aBICHUS HOBOW MOJICIIH;

— AddNewTopDetail — peanuzyet GyHKINIO CO31aHKUA HOBOH JCTAIN BEpXa;

— AddNewBotDetail — peanu3zyer dhyHKIHI0 0OABICHNS HOBO ACTAIIM HU3A;

— CreateOrder — peayiuzyeT GyHKIIHIO CO3aHUS 3aKa3a.

Peanu3zanms 6a3bl JaHHBIX. Peanu3anys 6a3bl JaHHBIX ObLIA BHIMOJHEHA
¢ nomompio Django ORM (Object Relational Mapping). /lannas TexHOI0THsS
SIBJIIETCS OJTHOM U3 CaMbIX MOITHBIX 0coOeHHOCTel Django. 9To mo3BoJiseT B3a-
UMOJIEUCTBOBATH ¢ 0301 JaHHBIX, UCTOB3Ys Ko Python, a He SQL.

JIJis peanu3anuy JOCTaTOYHO OMMCATh MOJIEIH 00BEKTOB, YKa3aTh Iep-
BUYHBIC KJIFOYM, THIIBI CBSI3¢H MEXKIY OOBEKTaMU M BBIMOJIHUTH MHUTPAIIHIO
naHHbIX B 0a3y. ORM co3iaia OCHOBHBIC TAaOJIHMIIBI, a TAK)KE JOMOJHUTEIIb-
HBIC JUIS TUIIOB CBSI3CH MHOTHE K MHOTHM.
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6. MPUMEP PABOYEI'O IPOTPAMMHOI'O CPEACTBA
B CALS-TEXHOJIOT'UAX

JI71st mosrydenus 10cTyna K QyHKIMOHATY CaiTa MoJb30BaTei0 He00Xo-
JTMMO BOWTH B akKayHT. [laHHas mporeaypa npeacrasieHa Ha puc. 10,

ShoesPro (alpha)

ABTOpM3aLUS

Norun*

ObrzatensHoe none. He Gonee 150 cumeonoe. Tensko ByKEE!L LMQPE M CUMEOAL!
@/S+/-1
MNaponk®

Puc. 10. ABTopu3aius moyib30BaTeNs

Jl1st co3panust Moenu 00yBU aAMUHUCTPATOPY HEOOXOAUMO 3aOJHUTD
BCE MOJIS1 HA CTPAHUIIE KOHCTPYKTOpa Mojeld. JlaHHasi cTpaHula mpeacTaB-
neHa Ha puc. 11,

ShoesPro {alpha) Eoncrpyerop = Dok Mogesci  CTPAHARD MacTepa  CiMco 600 NN 3BT paTopa

KoHCcTpyKTOp MOoAenm

HazeaHue
®aiin
Bwbepute pain  @alia He BuSpan
M300paxerHune
BefepuTe dain | Oalia He Sspas
Texnpoueccsl
N2 HaxoaHwe Koaw4oecTeo
1 [rm— [EX—
& Crycrnnus nodeocea ma nepedesy Kpan B 1
7 Crycronue rpods Semaced senxn w nododn [ |
5 KAEliegHUE PERBUSUMOS, 3H0KE 4 DOMS! E

Puc. 11. Jlo6aBneHrue HOBOM MOJICTTH

B utore nocne nepenaun JSON oObeKkTa ajax-3apocoM cepBep 3arod-
HSIET BCE IMOJISl MOJICNIA U COXPAHSET HOBYIO MOJIEb.
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Jliis noGaBieHus neTaiel Bepxa i Hu3a Heo0X0IMMO aHaJIOTUYHBIM CIIO-
coOOM 3aroJHUTh BCE HEOOXOAMMbIC MO M HaxaTh Ha KHONKy «Coxpa-
HUTB», TIOCIIC YE€TO BBIMOJHHUTCS ajax-3allpoc U CEPBEP COXPAHUT HOBBIC 3a-
nvcu B b/1. JlanHbIe cTpaHUIIbI MpeicTaBIeHbI Ha puc. 12 u 13.

TP ) Gopaoss - Cescrucgeed Opssspuacrps  Caccruencs M spesscpmse

KOHCTIO'y’KTOO SAroToBKM 2e0xa

Ha3gakns
KonmeecTeo

[oF1rl

MaTepuzn

Haames

MAacLaae

Briop MOLEM

KOHCTp’y’KTOO 2ArOTOBKKW HW3a

Haaeakums

KoAn<ecTes

DA

hzTepran

Hatimee

Maowaak

BriSop MossiM

Puc. 13. JloGaBreHre HOBOM JIeTalld HHA3A
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Jlj1g co31aHust HOBOTO 3aKa3a HEOOXOUMO 3aIOJIHUTh BCE MOJIS Ha CTpa-
HUIIE KOHCTPYKTOpPA 3aKa3a M HaxkaTb Ha KHONKY «CoxpaHuTb». Ilocne BbI-
NIOJIHEHUS ajax-3alpoca CEpBep MOMbITAETCS] HAWTU B 0a3e JAaHHBIX 3aMUCh
O BBEJIEHHOM 3aka3uuke. [Ipu ycrnemHoM moucke B 3aluUcCh HOBOTO 3aKasa
B 110JI€ «3aKa34uuk» OyJeT yKazaHa yXke CyIleCTBYIOLIAs 3al1UCh, B IPOTUBHOM
&Ke citydae OyZeT co3/1aH HOBbIN «3aka3zuuk». CTpaHuIla KOHCTPYKTOpa 3aKa3a
POJIEMOHCTPUPOBaHa Ha puc. 14.

TheodPm fEphs)  acppone -~ Coacor ucgeed O TR Cracsr uanos T, SRS

KOﬂ[‘py(‘Op 3akaza
32K234MK

Ha3earme

Mouta

fiaTa oTNpaBKM

BriEop MossaM

Hataiman

KoawuecTeo

Puc. 14. Co3manmne HOBOTO 3aKasa

[Ipu nepexoje Ha cTpanuily «CUCOK MOJIENEN» aAMUHUCTPATOP YBUAUT
CITMCOK BCEX CO3JaHHBIX Mojienel o0yBH (puc. 15).

ShoesPro (alpha) Koncrpyxtop ~ Cnucok Moaienedn  Crpaisua mactepa  Cnwcox 3akasos  NaHenb agssHucrparopa

Bbepubl BbICOKME BaneHkun Banenkw 12 PRO

Puc. 15. Cniucok Mmozenei 00yBu

[Tpu kvKe Ha MOJIeTh O0YBH TI0JIB30BATENh IEPEXOJUT HA CTPAHMITY T10-
IpoOHOM nHbOopMaIK 0 MoJienn 00yBH (puc. 16).
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ShoesPro (alpha} Kosapykrop ~  Crimcox mogeneid  Crpannya sacepa  Cnincox 3axasos  [Maneas aguunmcrparopa

T b

—_.77 bepubl BbICOKME

CTOMMOCTb:
3620,3000000

3aroToBKM BepXa:

; Marepwm MaowagL CTOMMOCTE

Corozka Koxa KPC 6,19020 T71,0000000 B
Bepely Koma KPC 9,00000 9E0,0000000 B
SaamnHka Koma KPC 377020 522,0000000 F
Azsic Koma KPC 2,24000 216,8000000 F

3arotoBKKW HM3a:

Marepuan n CTOMMOCTE

b
lDADU.IEa PezvHa 20,00200 1063,0000000 F

Texn pouUeCChl 3aroTOBOK Bepxa:

Aetans C Konuuecreo Bpema O CTh CTOMMOCTE
Corzka Fackpoii geTanu sepra 8 10,00 Fackpoiumi 10,000 BT §0,000000 8
Corozka Packpoi geTany Koxnoaknaagm 6 12,00 Packpoiume 10,000 Br 72,000000 8
Bepely Packpoi geTand sepxa 8 10,00 Packpoiume 10,000 Bt §0,002000 #
Saaunka Packpoii aeTanm sepxa 8 10,00 Packpoi 10,000 Br §0,000000 8
3aauHka Packpo# geTand KoxNoaknaagm 6 12,00 Packpoiume 10,000 BT 72,0000008
Azeic Packpoit aeTanm sepxa 6 10,00 Packpoi e 10,000 Br 60,000000 £
Texn POUCCChl 3aroTtoOBOK HM34:
Oetans C Konuuecrso Epema O6opysoBaHne MowHocTe CTOMMOCTE
Nogowea Packpoi JeTanu HWza 1 20,00 FP-45 30,000 B7 €0,000000 £
,ﬂ,OﬂOﬂ HUTE/IbHbIE TEXTIPDOUECCHI
Texnpouecc Konuuectso Bpema (o) M CTh CTOMMOCTE
¥nakooKa 1 10,00 ¥NaKosLMK 10,002 BT 30,000000 8
CryckaHe NogHOKE No NepeiFeny Kpar 1 5,00 Crn-12 12,000 B7 6,000000
CrnyckaHWe kpage JeTaneld Bepxa U Nogrnaikm 1 13,00 CKIM-1 11,003 Br 14,300000
KnefMeHWe PEKEMEHTOE, SHKA W JaThl 1 12,00 K-1 11,000 B7 13,200000 7

Puc. 16. IlonpoOnas undopmarus o Moaenu 00yBH

CrtpanuIia criMcka 3aka3oB IMpejcTaBiieHa Ha puc. 17.

ShoesPro (alpha) Koucrpyxaop ~  Cnwcox moeneii  Cipasmua Mactepa  Cnwcok 33Ka308  NaHem 3 AMMHRCIpETopa
Mogens Konuuecreo JlaTta zaKasa Jlata oTNpaEkM
Bepubl BhICOKME 100 23 wrokR 20211, 30 wrora 2021
BaneHxm 12 PRO 10 10 wHokA 2027 T Tuwwna 2021,

Puc. 17. Crimcok 3aka3oB

HpI/I KIIMKC Ha 3alMCb 3aKa3a ITOJIb30BATCIIb IICPCXOAUT HA CTPAHHILY

CIIMCKa oIlepaluii BEIOpaHHOTo 3aka3a (puc. 18).

Ha omeparuto 3aka3za aqMuHUACTpaTOp Ha3Ha4daeT padodero. Pabouwuii Bu-
AT BeCh IUIaH paboT. CTpaHuIia miaHa padoT paboyero mpoaeMOHCTPUPO-

BaHa Ha puc. 19.
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ShoesPro {alpha) Koncipyxoop ~  Cnwcox mopieneil  Crparsa mactepa  Ciwook sakasos  Nanens ajssHucparopa

Oﬂepaumm 3akKa3a

Oetans Texnpouecc Konuuecreo B

Cowska Packpoid getani eepya &S00 26
Cowska Packpol AeTanM KoXnoaxnaaKM 600
Bepeny, Packpo# aetany Bepxa 500
SaauEka Packpo# aetany Bepxa B00

3aantka Packpol ASTand KoXNoaenaarm 600

MNogowea Packpoi geTanm kuza 100
Bepubl BEICOKME ¥rnaKoexa 100
Bepubl sHICOKME CryckaHne NogHOOKE Mo NepegHEMY KPar 100

Bepubl SHICOKKME CryckaHue kpaEs fetaneid Sepra v NogKnanKe 100

o als 2 8 2 e oo nm

1
]
a
Q
Azbk Packpol geTany Eepra 600 Q
Q
]
¢}
1
]

Bepubl SHICOKME KnefiMeHne peKEVSHTOE, SHEKE M J&TEl 100

Puc. 18. Crpanuiia criucka onepanuii 3akaza

ShoesPro (alpha)

Packpoi aetanvu eepxa: 26 / 800

PacKpoOi AeTaNu KOXNOAKAIAKKM: 1/ 600

Packpoi AeTany Bepxa: 1 / 800

¥nakoeska: 17100

Puc. 19. Crpanuna rana pabot pabouero

[Ipu kvKe Ha 3aNUCh onepanuu pabovyuil MepexoaUT Ha CTPAHUILY, B KO-
TOpPOW OH OTMEYaeT KOJUYECTBO BBHIMIOJHEHHBIX U 3a0paKOBaHHBIX JICTAJICH.
JlanHas cTpaHulia npejacrasieHa Ha puc. 20.

ShoesPro {alpha)

Moaens: bepukl BblcOkMe

Onepauyusa: Packpoit aetanm KoxXnoaknaak

KonamnyecTso BbINOAHEHHbIX onepa LA

a8 34/600 (=]
Konunuecteo 6pa KOBaHHbLIX ,ﬂ,eTaﬂem
=] 6

Puc. 20. Ctpanuiia BbITIOJHEHUS ONEpaIiu

Be6-npuiioxkenue peannsyer oToOpaxeHue, 100aBjIeHre U yaajleHue UH-
dbopmanuu B 6a3e ganHbIX. [I[prumeHeHne 0a3bl TaHHBIX B COCTaBE pa3padaThi-
BaeMol MH()POPMAITMOHHON CHUCTEMBI ITO3BOJIAT YCKOPUTH 00PaOOTKY MPOM3-
BOJICTBEHHBIX ITPOIIECCOB HA KaXKJIOM 3Tarie MPOU3BOJICTBA 33 CUET BCEX HE0O-
XOJIMMBIX ITOJTOTOBJICHHBIX MaTEPUAJIOB JIJIsl CTAOMIIBHOW pabOTHI IIPEAIPHSI-
TUS, HA KOTOPOM OyJeT BHEAPEHO JaHHOE MPOrpaMMHOE oOOecreueHue.
DTO MO3BOJIUT COKPATUTH U3ACPKKH MTPOU3BOJICTBA M KAUECTBEHHO YIIYUIIUTh
BCE€ MPOU3BOJICTBEHHBIE ONEPAIUU.
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3aKJIoueHue

B yueOHOM mocoOun ocBenieHbl BONPOCkl OCHOBHOM KoHueniuu CALS,
KOTOpasi CIY>KHT JjIs moBbimeHus dddextuBHOoCcTH mporieccoB KII m3nenms
3a cyeT pocta 3(PPEeKTUBHOCTH ympaBiieHHs HHPOpMaLMEel 00 H3Ienuu,
a Take paccmorpeH npumep npumeHeHuss CALS-texHonmoruu B oOyBHOIA
MPOMBIIIIICHHOCTH. BBISBIIEHBI IB€ OCHOBHBIE MPOOJIEMBI, CTOSIIME HA MTyTH
noBbIIIeHUs 3P HEKTUBHOCTH yrpaBiaeHus nHdopmalueii. Bo-nepBrIx, ¢ yBe-
JUYCHUEM CIIOKHOCTH M3CIHA U TPUMEHEHHUEM JUIS BX Pa3pabOTKu COBpe-
MEHHBIX KOMIBIOTEPHBIX CHCTEM 3HAUUTEIHLHO YBEIUYMBACTCS OOBEM JIaH-
HBIX 00 u3nenuu. [Ipu 3TOM mpexkHHE METOABl PaOdOTHI C JAaHHBIMHU YK€ HE
MO3BOJISIIOT 00€CIeunBaTh UX TOYHOCTb, IIEJIOCTHOCTh U aKTyaJdbHOCTH MPH
COXpaHEHUH MTPUEMJIEMBIX BPEMEHHBIX U MaTEePUAIbHBIX 3aTpaT. Bo-BTOPHIX,
YBEJIMYCHUE KOJMYECTBA YYAaCTHUKOB IIPOCKTAa MO pa3pabOTKe H3AeIus
(0coOeHHO B Ciydae BHPTYaJIbHOTO MPEAIPHUATHS) MPUBOIUT K BO3HUKHOBE-
HUIO CEPbE3HBIX MpOoOIIeM Mpu oOMeHe uHbOopMaIued MKy Y4aCTHUKaMU
W3-3a HaJUYHMS MEXIy HUMH KOMMYHHKAIIMOHHBIX OapbepoB (HampuMep,
13-32 HECOBMECTUMOCTH KOMITBIOTEPHBIX cucTeM). [IyTh peann3anmum KOHIIeT-
uuu CALS conmepxurcs B crpaterun CALS, mpenmonararomieil cozmaHue
eMHOT0 MH(POPMAIIMOHHOTO MPOCTPAHCTBA JJIs BceX yuacTHUKOB JKII m3me-
7ust (B TOM YHCIIe, IKCILTyaTUPYIOIMIUX OpTraHu3aIui).
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