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LlepomoBa MpuHa AnekcaHipoBHa

Bradusocmokckuil 20Cy0apCmeeH bl YHUBEPCUMEm IKOHOMUKU U Cepeuca
Bnraousocmoxk, Poccus

KoHuenTyanbHble NoAXoAbl K NPOEKTUPOBAHUIO
oaexabl Ha ocHoBe cTpaTtermn CALS

Ipoexmuposanue HAyKOeMKUX usOeaut, 6 mom Yucie u weelnvlx, mpebyem 6ce-
CmopOoHHel UHPOPMAYUOHHOU NOOOEPIHCKU. MO Modicem bbimb OOCMUSHYmMO 3d
cuem eénedpenus 6 npoyecc npoexmuposanusi CALS-mexnonozuii, unu 6 pyccros-
surynou unmepnpemayuu HITH-mexnonozuu. B weeiinoii ompaciu k Hacmosiuye-
My MOMEHMY, 8 OCHOBHOM, CO30AaHbl YCN06UA 0N ux eHeopenus. Oonako cywe-
cmeyem u psio COepiICUsaioux Gaxmopos, 2Na6HbIM U3 KOMOPHIX A6ISLeMC OMm-
cymcmeue mooenei npoyeccos u npooykma. B oaunoii cmame onucvigaemcs
KOHYEenyus HNpoeKmuposanus 00edxcovl, ocHoeannas Ha npunyunax CALS-
MexXHON02U, U PACCMAMPUBAIOMCS GONPOCHL MOOEIUPOSANUS NPOYECCO8 NOO20-
MOBKU NPOU3B00CBA ULEETIHBIX U30eIULL

Knroueeble cnosa u cno60couemanun: wi6elnvle uzoenus, 00esxcoq, npoyecc
NPOEKMUPOBAHUs, CUCMEMHbIU n0o0X00, Konyenyus u npunyunsr CALS-
MexXHON02UL, KOHYenmyanbHdas MOOeb.

Ob6ecneyeHre KOHKYPEHTOCIOCOOHOCTH OAEXKIbl POCCUHCKIX POU3BOIH-
Tenel, KaK MOKa3bIBaeT MUPOBOH OIBIT, MOKET OBITH JOCTUTHYTO 3a CYET IpH-
BIEYEHHS K €€ H3TOTOBIEHHIO NEIIeBOM MHOCTpaHHOH pabouedt cuibl. DTO
NPUBOJIUT K HEOOXOIMMOCTH TEPPHTOPHATIBLHOTO 00OCOONEHHs IIPONECCOB
NPOEKTHPOBAHUS M M3TOTOBJICHHS MIBEHHBIX U3IENUMH, U, KaK CleICTBHE, Tpe-
Oyer obecrieyeHHs KadecTBa M ONEPATHMBHOCTH ITepenaud MHGOpManuH OT
IPOEKTHBIX N0/[pa3/ie]Ie Ui K HelocpeACTBEHHBIM H3roToBUTENIM. Kpome To-
ro, JOCTHIKEHUE -3aJaHHOI0 YPOBHS KadeCTBa OJEXIBI HEBO3MOXXHO Oes He-
npepbIBHON HH(OPMAIIMOHHON TIOIIEPKKH IPOIECCOB €€ IPOSKTHPOBAHUS
U IIPOM3BOJICTBA.

Anamiz COBpeMEHHEBIX MNOIXOIOB K HPOEKTUPOBAHMIO CJIOXHBIX OOBEKTOB
MO3BOJIAJI YCTAQHOBHTH IEPCIEKTHBHOCTH BHEIPEHUS VIS PeleHHs CTOb CIIOXK-
HBIX 3a7ad HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTMH, OCHOBAaHHBIX HA DPa3BUTUH
IPUHIMIIOB CHCTEMHOTO MOAX0Aa. TakuM NPHHIMIHATBHO HOBBIM HATIPABIICHH-
eM B obnactH uHPOpMaAIHMOHHBIX TexHONorud smisnores CALS-rexHonoruu
(pycckosizpraHoe HaumenoBanne — WIIHM, or «Mudopmanmonnas Ilomnepsxka
JKU3HEHHOTO Iwkiaa M3nemmity). [Ipu 3ToM MHGOpMaHOHHAS NOANEPKKA JKH3-
HEHHOTO IIMKJIa TPOAYKIIHH O3Ha4aeT CHCTEMHOCTD NOIX0a K MHYOPMAI[MOHHOM
MOEPIKKE BCEX IIPOIIECCOB XKU3HEHHOT0 ITMKIa m3zemus [ 1, 2].
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K nacrosimemy Bpemenn CALS-Texsonornu o0pasyroT CaMOCTOSTENBHOE
HanpaBIeHue B 0071aCTH HHYOPMAIMOHHBIX TEXHOJIOTHH, KOTOPBIE HAXOIST LHi-
pOKOe IPUMEHEHHE 32 PYOeKOM. TpeboBanue 00eCIEUCHHUs TPOMYKIIAH noz-
JepAKKH TIOCTIIPOM3BOJICTBEHHBIX CTAlui ee KU3HEHHOTO HHKIA DMEKTPOHHOH
JOKyMEHTAIleHd ¥ Cpe/ICTBAMH HHTETPUPOBAHHOM JOTUCTHYECKOH CTAHOBHTCH
OIHMM W3 BeIyITHX TpeGoBaHUil B HacTosiee BpeMs. Muorue mHOCTpaHHBIE
3aKa3YMKHA OTEUECTBEHHOM IPOIYKIHMH BBIIBUIAIOT JaHHEBIC Tpei6OBaHHsI, 4TO
npeIonpeenieT neobxomumocTh BHempenus CALS-texnonmoruit Ha oreyect-
BEHHBIX TIPEANPUSITASIX B IOJTHOM 00BbeME.

OcuoBoii CALS-TeXHOJIOTHH CIIy)KAT WHTETPUPOBaHHAs HH(OPMALMOH-
nas cpena (MUC), mpencrapnsiormas coboi pacngeneneHHoe XpaHWIHINE JaH-
HBIX, CYIIECTBYIOLIEE B CETEBOM KOMIILIOTEPHOH CHCTEME M OXBaThIBArOLIES
BCe TOApa3leleHus IPEANPUATHS, CBI3aHHBIE C JKM3HCHHBIM IMKIIOM (KL
nponykiyy [2]. IIpuHIMI co3nanus HHC peanuzyeTcs B CTpaTeruu, Iae poikb
s(pa CHCTEMBI MTpaeT oOIiast (uaTerpupoBanHas) 6aza manHbx (OBJI), x Ko-
TOpO#i MOTYT 00paIIaThCs PasIuYHbIe MPOOIEMHO-OPHEHTHPOBAHHEIE MOTICIIH
(B KadecTBE IOCICIHHX BBICTYNAIOT MPOEKTHO-TIPOM3BOICTBEHHBIC H I/IHI;I-C
nponeccel XKII). B OB/l xpansrcs undopmannonaele 06bekTH (MO), amex-
BAaTHO OTOOPaXAIOIKE B MHPOPMAIMOHHEI MU CYIIHOCTH (U3HISCKOTO ME-
pa: TIpeZMEThl, MaTepHallbl, U3JEIHs, TPONECChl M TCXHONOTHY, pasHooOpaz-
Hble JOKYMEHTHI, (PMHAHCOBBIE PECypCHl, IEpCOHal, 060opynoBanue | T.I. Mo-
7€M, OTHOCSATINECH K KOHKPETHBIM IPEIMETHBIM 0071aCTsM, depe3 crienHa-
3upOBaHHBIE IIPHIOKEHHsS 0OpamaroTes B 6a3y NaHHBIX, HAXOIAT B HEH HEOO-
XOIMMBle HH(OPMALMOHHEIE 00BEKTH, 00pabaThiBalOT MX M IOMEINAKT pe-
3yapTaThl 9ToM 06paborku B OB/l B obmeMm cinyuae MIMC Bxmogaer B c&-z
coctaB aBe 0a3bl JaHHEIX: 00Ty 6asy naHHeIX 06 usaemnu (OBIIN) u 0Oy
6a3y JaHHBIX O IPEIPUITHH UIIH O texnosoraueckoit cpene (OBJII).

B cBOMX HCCIEIOBAHMAX aBTOP paccMaTpHBall OOLIYIO CTPYKTYpy HHTEIPE-
pOBaHHOH HH(OPMAIMOHHOH CPEBI IPUMEHHTENTBHO K IIPOM3BOACTBY ONCHIEL
B OCHOBY KOTOPOH IOIO0XEHBI NPOOIeMHO-OPUEHTHPOBAHHBIE MOJIEITH, BXOZ%-
me B cocTas obmenpunsToit cTpyktypsl UAC [1], 1 01HOTO M3 BAKHEHUIITHX ==
57IeMEHTOB — MHTErPHPOBAHHOM 6a3bl NaHHBIX 00 H3MIETHH HpI/HVIfHI/ITeJI]:HO ES
ofleK/ie W3 BRICOKOZIACTHYHEIX MaTepHanoB. OJIHaKo IPOBEICHHbIH aHAIH3 BEi-
SBIJI HEOOXOAUMOCTh MX COBEPIIICHCTBOBAHMS M JICTATH3AIIHH.

Pemlenue mOCTaBIeHHBIX 3a/1ad JOJDKHO OCHOBBIBATBCS Ha PE3yIbTaTax
CHCTEMHOTO HCCIENOBaHHMS XH3HeHHoro nukia usnenuit [4]. Oonako onn B
YUUTBIBAIOT TOT (aKT, 4To B OOIIEM CiIydae JKU3HEHHBIA ITUKJI U3LEIUS Heot-
XOIMMO paccMaTpuBaTh Kak coBokymHocTh JKII xomeunoro mpoxykra u 401
BXOSIIMX B HEr0 KOMIIOHEHTOB KaK pe3yJibTaToB JIGHTCJIBHOCTI/IVCY6HOCTaE—
IMKOB, T.6. PElIaTh 3a1add INPOEKTHPOBaHHWs TOTOBBIX H3JENHH C ydeTow
IIPUHIHIOB QYHKIMOHHPOBAHUS CHCTEMBI «MATEPHAN — U3/IENHE) B IETIOM.
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2012/3 Tepputopus HOBbIX Bo3MoxHOCTeH. BectHik BIVOC

VypThIBasg pPe3yNbTAThl CHCTEMHEIX HCCIEJ0BAaHUM JKH3HEHHOTO IHMKIa
IBeMHBIX M3fenuii [4], a Taxke IpUHMMAs BO BHMMAHME NMPUHIANAAIBHYIO
Sa5KHOCTH yUeTa BIMSHMS CBOHCTB MaTepHaloB Ha BBHIOOP KOHCTPYKTHBHO-
~eXHOJIOTMYECKUX pEIleHUH IIPH NPOEKTUPOBAHUHE OAEXKIBI, MOCTPOCHA KOH-
JenTyanbHas MoAenb MHPOPMAIMOHHOTO B3aMMOJICUCTBUS NIPOIIECCOB JKHU3-
seHHOrO LHMKIA MaTe€pUaloB M M3JeNMd W3 HHX B CHCTEME «MaTepHal-
s3nenmey, IpUBeeHHas Ha puc. 1.

B KOHIIENTYaTbHOM MOJIENH YKHU3HEHHBIE IIUKIIBI MATEePHAJIOB U W3IeTMi IIpes-
~TaBleHbI B BAJE COBOKYITHOCTH B3aHMOCBS3aHHBIX IPOLECCOB NMPHHSITHS IIPOCKT-
spIX peleHui. TIpuyeM Npy yCTaHOBICHHH NPAMBIX 1 00paTHBIX CBs3€H NaHHBIX
nporieccoB yuTeHo, uro XKL MaTeprana He 3aKaHuBaCTC TIOCTIIPON3BOICTBEHHOM
cramped, a TPONOJIKAeTcs B IPOM3BOICTBEHHOM IpoNecce HM3MENMA W3 HHX.
B cBOIO OY€EPEIb, OIPEIEIEHHBIEC TPOIECCH] JXM3HCHHOTO IMKIIA M3OEIMIA OCYIECT-
S 1F0TCA 10 MOMeHTa B3anmonercTais Mexmy DKL Marepuana u U3/1eims.

JlanHasA MOJENb, 1O CYTH, SBIIETCA YHMBEPCAJIPHOH M MOIXOMUT IUIA Iie-
“eif WCCIIEOBAHMS IPOIECCOB KU3HEHHOTO 1MKIIA U3/eNIMH Pa3sHOro accopTH-
\feHTa U3 Pa3MUHBIX MaTepuanoB. HekoTopas €€ KOPPEKTHPOBKA MOXKECT OBITH
cBs3aHa C YTOUHEHHEM II0CJIEI0BATENBHOCTH U CYLIHOCTH MPOLECCOB, MPOTe-
<aromqux Ha pasmauabix otanax JKII, obycnoBneHHRIX 0COOCHHOCTSIMHU IIPOEK-
THpOBAHYS ¥ IPOU3BOJICTBA KaK MaTepHaoB, Tak I M3JIeTIi U3 HUX.

Moenp omuchBaeT (HOPMHUPOBAHHE IOCICAOBATENBPHOCTH BBINOIHCHUSL
\TaroB SKA3HEHHOTO IMKJIa MAaTePHAJIOB U M3JICINH U3 HUX, KOTOPBIE, KaKk BUJ-
40 M3 CXEMBbl, Ha OIPEJENICHHBIX CTaUAX IpoLecca MOTYT OCYINCCTBIATHCA
5 napaIeIbHOM PEXUME, @ B IPYTHX CITydasX — [OC/IE0BATENHHO.

Tax, HalpuMep, 3Tallbl MapKETUHIOBBIX MCCIIeJOBAHUM NI IIPOEKTHPOBA-
Hys MATEPHAIOB M JUIs IPOM3BOJICTBA M3JENHH, KaK NPABUIIO, IPOBOAT I1a-
pasIeNbHO, TIPH 3TOM LENb MapKETUHIOBEIX HCCJIEIOBAaHUHA B 000OMX Ipolec-
cax paBHO3Ha4Ha. B IepBOM M BO BTOPOM, U3YHAIOT H aHATH3HPYIOT moTpedu-
TeIbCKHEM PHIHOK, NPOBOASAT KOHBIOHKTYPHBIE M IPOTHO3HBIC HCCICAOBAHHUA
cOBpITa, M3YYAIOT NPAKTHKY KOHKYPEHTOB H T.[. Otan HENmoCpenCTBEHHOIO
[IPOM3BOJICTBA MATEPUATIOB TAKKE HE BIMSCT Ha IIPOM3BOACTBEHHBIN MpoIece
{3ieuil ¥ OCYIIECTBIISIETCS B APAIUICIEHOM € HUM PEKHME.

AHanu3 KOHIENTyalbHOH MOJENH MoKasall, 9To IpsMoe B3auUMOJICUCTBHE
MeEeXnay SJKU3HEHHBIM 1IUKJIOM MAaTepHuajioB H SJKU3HEHHBIM ITHUKIIOM I/IBIIGIII/Iﬁ
OCYIEeCTBIISETCS Ha TIOCTIPOM3BOJICTBEHHOM CTaHK K11 marepuanos. A 00-
paTHas CBA3b BO3HMKAET HA OTalle 3aKyIKH (mpuoGpPETeHNs]) MaTEPHANIOB, TIe
NpoHCXOoAUT GOPMHUPOBAHNE 3aMPABOYHBIX JAHHBIX, KOTOPBIC SIBJISIEFOTCSI BXOH-
Hoii uHbopMaIiell I CTaauy IPOSKTHPOBAHUS MaTepuana. Takum obpazom,
obpazyercs 3aMKHYTBIM LMK, OTpaskKaroIuh B3auMOAeHiCTBHE HPOIECCOB
JKH3HEHHBIX IIMKJIOB MaTepHaIOB H H3ICTHH U3 HHX.
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Heo6x01uMo0 OTMETHTB, YTO MOJETIHM XKH3HEHHOTO IMKJIA, KaK Marepua-
710B, TaK W U3JIENUH U3 HUX HE SBISIOTCS CTAOUIBHBIMH M, B 3aBUCHMOCTH OT
ACXOMHBIX IaHHBIX, TOCIEN0BAaTEeIbHOCTh U coaepxkanue srtarnoB JKII moryr
13MeHAThCs. Hanpumep, 3Tamel opraHH3aniOHHO-3KOHOMHYECKOTO IUIAHUPO-
BaHHUs W IPOEKTHPOBAHHS MaTepHana MOTYT ITOMEHSATHCS MECTaMH, B 3aBHCH-
MOCTH OT OCYIIECTBIIEHHS OIIEpaIlUH 110 3aKYIIKE CHIPBA.

Peanu3zanus IpHUHIUIOB CHCTEMHOrO TOIXOJAa IIO3BOJIJIA IPEICTABHTH
KU3HEHHBIC ITUKIIBI MATEPHAJIOB ¥ H3JICTHH U3 HUX B KaYeCTBE €IHHOM CHCTE-
MBI, XapakKTepHu3ylommeiics OOJBIINM YHCIOM 3JEMEHTOB M CIIOXHBIMH IIPO-
CTpaHCTBEHHO-BPEMEHHBIMHU CBSI3MH MEXIY HHUMH: CTPYKTYpOH, byHKIHeH u
HabOpPOM XapaKTEPHCTHK.

C Touku 3penus cucremMuoro nomxona JKII mmedHpIx u3nemaii MoxeT OBITh
npeZCTaBlIeH KaK CHCTEMa, ABIAIOMas coO00H HEKOTOPOE MHOMECTBO A, COCTOs-
mee U3 ABYyX noncucteM — HenocpeacreeHHo JKI marepuana u XK1 uznemas:

A= {Al 34, }s
rae A; — coberBerno X1 marepuana;

A, — cobcrBenno XK1 uznmemnus.

IIpu sTOM:

A=l ) a5

CornacHo puc. 1 u mis Marepuana, ¥ ULl U3IETHS: a; — IPeANpPOEKTHAS
cTanMs, @y — NOATOTOBUTENbHAS CTAaUsA, 43 - IPOU3BOJCTBEHHAS CTAIUs, dy —
OLIEHKa COOTBETCTBHS, d5— MOCTIPOU3BOICTBEHHAS CTAIHS.

B cBoro ouepenp kaxnag u3 cragui )KL taxxe npencrasiser coboit He-
XO0TOpPOE MHOKECTBO OPraHU3allMOHHO-TEXHOJIOTHYECKHX CTaaU:

a = if; i=1,n.j,«=1,m
b 2 >

rIc T aransl XK1, oTHOCAIIHECS K i-H cTaaguu.

Torna s XKL wznenus: j; =2, j12=3, j13=2, j14=2, j15=5.

I[J]ﬂ >KLI MaTepnaﬂa:j2,1=], j2,2=2, j2,3=], j2,4=2, j2.5=3.

Taxum 06pazoM, o0mmas KOHIENTyallbHas MOJENb B3aUMOJEHCTBUS IpO-
neccoB KL marepuanoB U uM3nenui aeT NPEACTaBIEHUE O COCTaBE M CTPYK-
Type npouecca. OIHAaKO OHa HE IO3BOJAET CYIMTh O CTPYKTYpe HHGOpMalUH
¥ JIBY)KEHUH WH(GOPMAITMOHHBIX TIOTOKOB Ha pa3uyuHbIX dTanax JKII mBeiiHbx
nspeanit. C 370# 1menpio Tpedyercst pa3padoTaTh MOAENb MH(POPMAIHOHHOTO
33aMMO/IENCTBHS TIOICHCTEM OBIIEN CHCTEMBI K11 onexapl.

B pabote 6pL1a pazpaboTana MoaeTs HHGOPMAIMOHHOTO B3aUMOIEHCTBHS
noacucteM K1 mBeiinpx m3aenuii (puc. 2). Ilpu 3ToM npussTel 0603Ha4e-
zus: MU — mapketuHroBhIe HccinenoBanus, [IM — npeanpoekTHrle HecienoBa-
anst, OOIIII — opraHm3zaMOHHO-3KOHOMMUYECKAsl NMOATOTOBKA IIPOM3BOJICTBA,
[IMPul I/ — noaroroBka MaTepuasioB K packporo U nommsy uzaenuit, KTIIIT —
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KOHCTPYKTOPCKO-TEXHOJIOTHYECKasl OAr0TOBKa Ipou3roacTBa, HuP — mactu-
nanue u packpoit, UM — uzroroenenue uznemuii, COC — camooI1ieHKa cOOTBET-
ctBust, OCHM — onenka cOOTBETCTBAS HE3aBUCUMBIMU MHCTAHIMSIME, YHX] —
ymakoBKa, XpaHeHHe, Tp — TpaHcnopTHpoBaHue, P — peanusarus, DVxuP —
SKCIUTyaTalHusl, yXOI, PEMOHT, YT — YTHIH3aIHs.

Mogens npencTaBisieT co00if COBOKYIHOCTh Pa3IHYHBIX IOICHUCTEM, KO-
Topble (PYHKIMOHUPYIOT B paMkax OO0Ied CHCTEMBI IO BHIIIEIIEPEYNCIEHHEBIM
MPUHIMIIAM: CHCTEMHOCTH, MHTEIpalliy, UEPAPXUUHOCTH, COBMECTUMOCTH H
HHBapHaHTHOCTH.

CucreMHOe eIMHCTBO oOecneynBaeTcsl HATHUHEM CBSI3eH MEXIY IOICHUC-
TeMaMH Ha BcexX (azax, cTaausX, CTyIIeHSIX CO3JaHMS CHCTeMbL [IpuHnum uu-
Terpally Peaar3yeTcs B TOM, YTO B3aHMMOCBSI3H MEXIY IPOSKTUPOBAHUEM OT-
JIENIGHBIX DJIEMEHTOB H BCETO OOBEKTA B IEJIOM OOECIeYeHBl Ha BCEX CTATHSIX
IIPOEKTa.

[TprHIMI HEpapXUYHOCTU pPeaTU3yeTcsl 3a CYET pacuieHeHHs oOInel cuc-
TeMBI x)U3HeHHoro nukna JIJIK Ha moacuctemsl, sBiustomuecs stamamu KL,
KOTOpBIE, B CBOIO OYEPENb, UMEIOT COOCTBEHHBIE MOJACUCTEMEBI, OTPaXAIOIIHE
ux comepxkanue. Bee BUIBI paboT ¢ ToUkH 3peHus HHPOPMAIHOHHOIO obecIe-
YyeHUs NIPEJCTaBIA0T co00i HH(OpPMAITMOHHBIE 00BEKTHI, KOTOPBIE 3aMBIKAIOT
HepapXu4uecKylo JIECTHHIy M CIyXaT A8 YCTAHOBICHHS WHTETPAlMOHHBIX
B3aHMOCBSI3€H MEXIY TOJICHCTEMaMH BHYTPH OOINEH CHCTEMEL.

[IpyHLIKMI COBMECTMMOCTH COCTOMT B TOM, UTO BCE€ TE€PMMHEI, CHMBOJIBL
KOZIBI, XapaKTEpPHUCTHKH CTPYKTYPHBIX CBS3€H MEXIy IIOJCHCTEMAMM OOImeit
CHCTEMBI CKOOPAMHHUPOBAHBI TaKUM 00pa3oM, 4ToOBl 00ecrneunBaocs obIee
(GYHKIIMOHHPOBAHKE BCEX MOJCUCTEM M TOJIEPKUBANACh OTKPHITast CTPYKTYpa
cuCTeMBI Kak 1enoro. IIpMHIuN HHBApHAHTHOCTH PeaTi30BaH B IPEICTABIEH-
HOM KOHIIENTYalbHOH MOJENH B IONHOM O0BEMe 3a CUET TOTO, YTO B OCHOBY
paspabotku 3tanos KL n3nenuii GpUIO NOJO0XKEHO CTaHAAPTHOE ONpeAcIeHHE
nongrus XK1 uznenus (mpomykra), a crpykrypa XKL nocrpoena Ha ocHOBaHHK
tunoBbx 3TanoB JKI[ mBeitnex uznenuii. UadopMmanuonsasie 06BbeKTH TaKke
SBJISFOTCS] TUIIOBBIMH, HECMOTPSI Ha TO, YTO OHH (POPMHPOBAIUCEH C YIETOM II0-
CTaBJICHHBIX 3a1a4. 3a CUET 3TOTr0 HAaHHYIO MOAEJIB MOXHO JIETKO aaanTHupo-
BaTh MPUMEHHUTENBHO K U3IETUSIM Pa3INYHOT0 aCCOPTHUMEHTA ¥ Ha3HAYEHMUS.

Kpome Toro, mozmens ynuBepcaibHa HCXOJs U3 BO3MOXKHOCTH €¢ IpHUMe-
HEeHHUs Ha TIPelnpUATHSX JTI000# GOpMBI OpraHu3alliy TPyaa, TaKk KaK OHA I10-
3BOJIS€T BBHIOPATh pasHblE IOAXObI K IPUHATHIO PEIIEHHH B IIpoLecce MPOeK-
THPOBAHHUA C Y4E€TOM CIIeIM(HKH IPOM3BOACTBA W NMPOU3BOJCTBEHHBIX 3a7ad.
HWcnonb3ys KOHIENTYalbHYIO MOI€/Ib, HCIIOJHHUTEIb MOXET BHIOpATh TOT Iy Th
NPOEKTUPOBaHMs, KOTOPHIM Hauboyee NpHEMIIEM IPH pPEIICHHH pPeaabHO
crosmel nepen HuM 3anadn. CienyeT OTMETHTb, YTO COTIACHO MOENH Ipo-
eKTHPOBAaHHE Ha OTAEIBHBIX 3Tallax MOXET BBIIONHATHCS B IapalIeIbHOM
pexXuMe, UTO BaKHO Y4ECTh IIPH BHIIBJICHUH HH(OPMAIlMOHHBIX CBA3EH.
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H.A. Illepomosa KoHLENTyaIbHBIC MOXXO/bI K NPOEKTHPOBAHHIO OJICHKIEL . ..

TToacucrembl XK1 u3nenus B3aMMOCBS3aHbI MEXIY co0oit 3a cuer IBHXKe-
aus uH@OPMAIMOHEEIX TIOTOKOB OT obbexTa K 0owvexry. Hbopmanus oT 01-
Horo sTara K JIpyromy nepenactes B BHIC uHQPOPMAIMOHHBIX SIMHHI, KOTO-
pBle TIPH HEoOXOIIMOCTH 00pasyioT HHGOPMALMOHHbBIC MACCHBBL. IIpu aTOM
IBIKeHHE HH(POPMAlMU MOXKET HPOUCXONHUTE KaK B IPSAMOM, TaK U B oOpart-
HOM HanpaBJ'IeHI/DIX.

PazpaboTanHas MOJENb MO3BOIICT IpOCNENUTh JBUKEHHE IOTOKOB WH-
dopmanmu, BO3HMKAIOIEH ¥ UCIONB3YEMOM B PAa3IMYHBIX NOACHCTEMaX KT
p3menuid. OTO MO3BOILAET YCTAHOBHTD CTPYKTYpY ¥ COIEPHaHUC 5T0# HHOOP-
Mari 1 cGopMHUpOBATh HHGOPMALMOHHEIE O0BEKTHI MHTETPUPOBAHHON 0a3bl
J@HHBIX, KOTOpas, KaK yXe 0TMEYaoch, JEKHIT B ocuoBe MMC B coOTBETCT-
BHH ¢ OCHOBHBIMH IIPUHIIIAMH UTITA-TeXHOIOTHIA.

B pamKaX [aHHOIO MCCIENOBAHUS 6p1a paspaboTaHa obwas CTpyKTypa
WHTErpApOBaHHOM 6a3bl JAHHBIX 00 M3JeTUH NPUMEHHTENBHO K OAEXKIE, KO-
Topasi IpUBEJIeHa Ha PHC. 3. TIpu hopMuUpOBaHUY €€ CTPYKTYPBI PyKOBOACTEO-
BANHCH OOIIENPHUHITON CTPYKTYPOH OBJIY [1]. B ofme# 6ase naHHbIX 00 13-
JeNMH TIPUMEHHTENBHO K OZIENE COXPAHEHEL OCHOBHBIE pa3Nelibl: HOPMATHB-
Ho-cnpaBOIIHHﬁ, JONrOBPEMEHHLINA U aKTyaJbHBIN. OnHako conep:KaHue pas-
JenoB pa3paboTaHo € y9IeTOM creruKd OOBEKTa TPOCKTUPOBAHHU. IIpu
5TOM B HOPMATHBHO-CIIDABOYHBIA pasfell BKIOYCHEL crenyiomye HHpopMa-
[poHHBIE OOBEKTHI: HOPMATHBHBIC M TeXHWUYECKHE JOKYMEHTHI, YCTaHaBIIH-
paolpe TEXHUYECKHE TPeOOBaHMs K Marepuanam i M3IEIUsIM, a TaKXKe CO-
JlepKarye JaHHBIe, HCTIOIb3YEMBIE B KauecTBE THIIOBOM MCXOTHON MHpOpME-
MM TIpH IPOEKTHPOBAHNH, HAIPUMED, pasMepHbIe IPU3HAKH 9EI0BEKA B CTa-
THKe 1 TUHAMEKE, BETMYMHBI AOIYCTHMOTO JABJIeHIA A M3JCNNN pa3IuIHo-
ro HasHadeHus ¥ T.aI. Tak e KaK ¥ B OOIIenpHHATON CcXeMe, HOPMaTHBHO-
cnpaBqubIﬁ pasnen OBJIM BxmouaeT TUNOBBIC METOIBl M METOJMKH IIPOEK-
THpOBaHKs U IIPOINe HOPMAaTHBHO-CIIPABOYHBIE IOKYMCHTBL

r O6was 6asa aaHHbix 06 usnenuu l
|
\ 72 Y V.
| Hopmamano-cnpaeouuuﬁ pasnen l [NlonroBpeMeHHbIv pasaen | r AKTyanbHblI pasaen J
HopmaTtusHo-cnpasoyas L) TeHAeHUUN MOALI HA Tekywas uHgopmaus o
wHopmMayua 0 Matepuanax nepcnekTUBHbIA NEPUOA maTepuanax npeaAnpuUATUs
|| Hopmatusto-cnpasouas _.I—Ee,uewg © maTepuanax I Texnuueckoe 3apanve Ha
uHOpMaLMs 06 Maaenin NpoeKTMPOBaHNE U3nenus
--| CeepeHus 06 nanenmax |
HopmaTtueHo-cnpasoyas I KoHuenTyanbHoe peweHune |
el WHpopmaLms o —~
L 2 £ —{—anue npoeKTl (apxue) I
I KOHCTPYKTUBHOE pelueHune l
L Windopmayms 0 peaynsrarax A 4
HayUHBIX MCCnEAOBaHMIA NOBbIE NPOEKTHbIE PELIEHMN: IT |
€XHONOrMYecKoe pelexne

KoHcTpykTOpCKas
okyyesTauns

TexHonoruyeckas
AOKYMEHTauus

PeayneraTbl KOHTPONA
Ka4ecTsa

Puc. 3. O6mas ctpykrypa OBJIN mpou3BOACTBA ONEK MBI
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HeoO6X0aMM0 OTMETUTB, YT0 10 OTHOIIEHHIO K THIIOBOM CTPYKTYPEC (0)391141
riepedeHb uH(OPMAIMOHHBIX 0GBEeKTOB HOPMATHBHO-CIIPABOTHOTO  pasfieia
10CcTaTOYHO OrpaHKYCH. 10 CBS3aHO CO creNuPUKOi COBPEMEHHOTO HIBEWHO-
ro TpOW3BOACTBA M HIU3KIM ypoBHeM yHHbHKAIHHA U CTaHJapTH3alUK €ro
06BeKTOB. B cBA3H € STHM TaKon HHQ)opMauHOHHLIﬁ 00BexT, Kak «CBeneHus o
viaTepuanax», B IaHHOM paszene OBJIY nenecoo0pasHO 3aMEHHUTH ga YO
«H]J1 na Marepuaib. D10 00YCIOBIEHO TEM, HTO TIOJHYIO XapaKTepUCTUKY
\{ATEepHAJIOB, HCTIONB3YEMBIX IIpH HW3TOTOBJICHHH IIBEHHBIX M3enui, dJalrne
scero Heb3s MONyIuTh U3 HOPMATHBHBIX U CONPOBOUTENBHBIX JOKYMCHTOB.
Kpome TOTro0, B HACTOSICE BpeMsi pabOTHI I10 yHuGUKAIE AeTaNel IPOBCACHDI
+o1bKO TIPYIMEHUTENIBHO K O¥CHD OrpaHAYCHHOMY aCCOPTUMEHTY W3aeIui 1 uX
“JeTayie#, B CBI3H C 9EM MO, conepxaiyie uHGbOpMAIIIIO O CTAHIAPTHBIX KOM-
[IeKTYIOIIMX, TaKKe CIeHyeT JICKIIOUNTh U3 HOPMATHBHO-CIIPABOYHOTO pas-
1ena OBJIM. Hnpopmamuio O TUMA3APOBAHHBIX H yHAGUIMPOBAHHBIX Ha
npe)IHpI/I}ITI/II/I-IIpOI/BBO,HI/ITeJIG neTansix Kpos nenecooOpasHee MOMECTUTE B
-~ OIrOBpEMEHHBIH pasael OBJU.

B 10aroBpeMEHHBIA pasae AHAJIOTMYHO OOIIE# CTPYKTYPE OB/ BxiItO-
eHp]l TOTOBBIE TTPOEKTHL: SCKU3BI Moeneil, KOHCTPYKTOPCKas K TEXHONIOTHHE"
cxasg mOKyMmeHTamus # T.I. B namHOM pasfenie TaKKe JNODKHA COmepKaThes
pHopMaIs O TUNOBBIX IPOEKTHBIX PeIeHUsX, K KOTOPBIM OTHOCSTCSI TUTIO-
spie 6a30BbIE KOHCTPYKIHH, THIOBEIC IpHEeMBI, TIOC/IEIOBATEIEHOCTA 1 METO-
151 00paboTKH # T.A. B 5TOT ke pa3jen MOCTYHaeT OCHOBHAA uadopmanus o
cpolicTBax MaTepHaJloB.

AXTyaJbHBIH pasiell OTpaKacT IIPUHSTHIE TPOCKTHBIC PEIICHIL, OTHOCSH-
[recsl K KOHKPETHOMY H3IEIHIO; HaxOJAIEMYcs B pa3paboTKe. B Bero BKIIO-
sena BCS TIPOGKTHAs JOKYMEHTAlHs, paspaboTaHHasi B COOTBCTCTBHHU C KOH-
[enTyalbHbIM PEIICHAEM.

Heo6X0auMO OTMETHTB, 9TO CTPYKTypa pa3jielioB ob1meii 6a3h! JaHHBIX 00
J3elAK HE SBISCTCA crabubHOM. OHa MOXET MCHATBRCHA B 3aBHCUMOCTH OT
oGpexTa paspaboTKH, ycnoBuil TPOTEKAHU TEeXHOJIOTHYECKUX MPOLECCOB,
ypOBHS Pa3BATHA HAYYHO-TEXHUYECKOTO 1pOrpecca u T.1. Hanpumep, y4UTHI-
Bas Hal'[paBJ'IeHI/Iﬂ Huccljea0Banuu, nposonane MHOTHMH HpoeKTHBINII/I opra-
ay3ausaMH B obnacTu ABTOMATHU3UPOBAHHOTO MPOEKTUPOBAHHUS IMBEUHBIX H3-
~enwii, ¥ AOCTUTHYTBIE TIpH STOM pe3ysbTaThl, B AKTYalbHOM paszene mep-
cIIeKTHBHO#M  SIBJCTCA paspaboTka OIOKOB marematmaeckoro #  3D-
\{OZIEPOBAHHS, KOTOpPOe MOKET NPEMEHATBCS Kak [Ulsl TPEXMEPHOTO TIpoeK-
THpoBaHMs, TaK ¥ JUIL KOHTpOJIS KadecTBa H3JC/H 6e3 U3TOTOBJIEHUS OMBIT-
soro obpasua. IIpy 3TOM ¢ IOMOIIEIO coznanus 3D-06pa3oB rOTOBOTO M37e-
<35 ¥ TIOCTPOCHHS MaTEMATHHECKIX MoJIesel MOKHO OyneT OICHMBATP Katde-

~TBO TIOCAIKH M3[eIHs, H3MCHEHHC CTPYKTYpHI JIMLEBOH MOBEPXHOCTH Mmare-
pHaia, pacCauTBIBATE cTeleHb aBICHAs W3/ENud Ha Te0 U T.I.




U A. Llepomosa KonnenTyaibHble IOIXO0/bI K TPOSKTHPOBAHUIO OJICIKAHI . ..

Hanonuenue pazaenoB OBJIM napopmanueis IpOUCXOIUT KaK Ha pasiny-
mpx oranax K] m3jenmus, Tak ¥ M3 BHEIIHMX HCTOYHMKOB HMH(OPMAIMH.
[IpuHTMTIAAIbHAS CXeMa JBHKeHHs HHOpMauuy Ipy GOPMUPOBAHMM H HC-
0J1b30BaHNH HHOpManMoHHBIX 00bexToB OBJIN mpescTapieHa Ha puc. 4.

T 7

Puc. 4. TIpuHIMTIMANbHAS CXeMa ABIKEHHS HHpopMauuu Mexy pasnenamu OBJIH

HeoOX0mMMO OTMETHTH, 4T0 paspaboTanHas cTpykTypa OBJIU HOCHT ca-
MBI 0oOIMil XapakTtep. st ee NeTanu3alyy ¥ ONPEAeNICHIs CONepXKaHus HH-
)OPMAIMOHHBIX 0OBEKTOB HEOOXOIMMO TIPOBECTH CHCTEMHBIN aHANN3 HH(OP-
MAIlMOHHOTO B3aMMOJEHCTBHS MOJCUCTEM >KM3HEHHOTO MHKIA, BBIIBUTH HH-
opMaIMOHHble MacCHBBI BXOTHOW ¥ BBIXOAHOH HH(OpMAIMH, ONPENEIHTE
myTH ux GOPMUPOBAHHS, UTO SBJIAETCS 3a1a4el TOCIENYIOIUX HCCIIEIOBAHUH.
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