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OBIIASA XAPAKTEPUCTUKA PABOTBI

AKTyaJbHOCTh pa6oThl. COBpeMEHHOE PAa3BUTHE MPOMBIIIICHHBIX NHHOBA-
LIMOHHBIX NPOU3BOJICTB XapaKTEPU3YETCs CO3JIaHNEM KOHKYPEHTHBIX NPEUMYIIECTB
MOCPEICTBOM aKTHBHOTO BOBJICYCHHUSI MHTEIUICKTYaJbHBIX PECYPCOB — <GHAHHMI»
KaK Ha CTaJuy pa3padOTKU U3AEIHUN, TEXHOJIOTHYECKUX MPOLECCOB M MPOU3BOJICTB,
TaK ¥ Ha CTaJUM CO3IaHUS ABTOMATH3MPOBAHHBIX CUCTEM YIPaBICHUS C LETbI0 UX
3¢ EKTUBHO IKCIUTyaTaIUH.

Oco06oe 3HaueHHe B IMOBBILIEHUH KOHKYPEHTOCIIOCOOHOCTH MPOIYKLUH MPH-
00peTaloT He TONBKO 33aa4y aBTOMATH3aLUH, MOACIUPOBAHNS U YIPABICHUS, HO U
3a[a4u co3/1aHusl MHQOPMAIIMOHHOTO, aJITOPUTMUYECKOr0 ¥ IMPOrPaMMHOTO pecyp-
COB, 00ecTeunBaIOMNX HanboJiee MOMHOE MCIOJIB30BaHHE HAYYHBIX, HHKEHEPHBIX
3HAaHUH, HAKOIUICHHBIX B NPEAIISCTBYIOIIUE MEPHOJbI NP BBHINOJHEHUH HAY4HO-
HCCIIE0BATENILCKUX M ONBITHO-KOHCTPYKTOPCKHUX PpadOT, MPOBEJCHUH HCIBITAHUN
W3JeNIUI M TEXHOJIOTHH, M1 MaKCHMaJIbHO TOYHOH (opManu3anuu TpeOOBaHH 110-
TpeOuTes.

B cBsBU ¢ 9THM B IUCCEPTaMOHHON paboTe MOCTaBICHBI U PELICHBI 3a1aud
CO3/1aHMs aBTOMAaTU3UPOBAHHOM CHUCTEMBI YIPABJICHUS MHTEIUIEKTYaJbHON HHQOP-
manuoHHOM cpenoit (MUC), mo3sosstromiedt popmann3oBats MpodeccrnoHaabHbIE
3HaHUs, BBIOMPATh KOHIENTYAIbHBIE MOJIEIIM U MHCTPYMEHTAJIbHBIE CPEICTBA KaK
Ha cTaauu cOopa, XpaHeHHs U MpeoOpa3oBaHus MEPBUYHON MHPOPMAIMHY, TaK U HA
CTaJIUM YIPaBICHUS IPOU3BOACTBOM.

Heotpemnemoit wacteio cucremsl ynpasinenusi UMC sBnsercs cucrema cuH-
Te3a HauboJee TOYHOTO, IO OTHOIICHUIO K TPeOOBaHMAM MOTPEOUTENs, TEXHUUE-
CKOT0 3aIaHus 10 pa3padOTKEe HOBBIX M3ZEIHH, a TaK)Ke OLIEHKH €ro pean3yeMo-
CTH Ha JIOCTHTHYTOM YpPOBHE Pa3BHUTHS HAYKH M TEXHUKH M UMEIOLIUXCS PECYPCOB.
Pemienue Takoil 3amauu mpennojaraeT akTHBHOE HCIOJIb30BaHHE COBPEMEHHBIX
MHTEPAKTUBHBIX CPEACTB, CIIOCOOHBIX OOECHEYMTH MPOLECCHl MPOSKTHPOBAHMS,
MOJICIMPOBAHUS ¥ aBTOMaTH3UPOBAHHOI'O YIPABJICHUS B PEXKUME JHAJIOra C JIULIOM
npuauMaiomuM pemtenust (JITIP). ®opmanuzanus mpodecCHOHATBHBIX 3HAHUNA C
OJIHOW CTOPOHBI, ¥ MPEINOYTCHUI MOTpeOUTENeH 3AeIUiH U TEXHOJIOTHI C APYron
CTOPOHBI, B CYIECTBEHHOH CTENEHH ONpenessaioT o0beM, (GopMy M cojaep:KaHue
MOCTOSIHHO M3MEHSIoNencs: nHOPMaIMH, MPUCYTCTBYIOIIEH B CHCTEMe ympasie-
Hus MUC, tpebyromeil pa3paboTKi afieKBaTHBIX aJrOPUTMOB U METOJIOB ee oOpa-
0OTKM M aHanM3a C YYETOM DPa3IMYHONW CTENEeHH HEONpeneseHHOCTH. s aToro
He00X0MMO cPOPMHUPOBATh EIUHYIO0 TEPMHUHOJIOIMYECKYIO CUCTEMY KOOPJAMHAT, a
JUISL COKpAIIeHUs] OMMOOK M MUHMMH3ALUKA BPEMEHHBIX, MATEPHANBHBIX M APYTUX
pecypcoB HeoOxoaumo B cucteme ynpasnenus UHC peannzoBaTh aaropuTMsl mo-
JEpKKH TPUHATHA YIPABIEHUYECKUX pELICHUH, HCIOJIB3YIOIINEe HAKOIUICHHbIH
OIIBIT, TIO3BOJISIOIINI B CYIIECTBEHHON CTETICHU MOBHICUTH 3(P(HEKTHBHOCTD MPH-
HumaeMsbix JIIIP pemieHuii B o0nmacTu cO34aHUsl W YIpaBlICHUS MPOHM3BOJCTBOM
MHHOBAIIMOHHOH MPOIYKLIUH.

Pabota BrinmonHeHa B pamkax dexepanbHoil neneBoii nporpammel «Vccnemo-
BaHMS W DPa3pabOTKM 10 NPHOPUTETHHIM HANpPABICHUSIM PAa3BUTHA HAYIHO-
TEXHOJIOrHIeCKOro komiuiekca Poccun va 2007 — 2012 oner» (rocyaapCTBEHHBIIH
koHTpakT Ne 02.513.11.3376t1 26 Hos16pst 2007roa).



Leab padoThl: pa3paboTKa aBTOMAaTH3UPOBAHHOM CHCTEMbI MHTEIUICKTYaIbHOM
HOAAEPKKU IPOLIECCOB YIPABIEHUS IIPOU3BOACTBOM MHHOBAIIMOHHON IPOAYKLHU C
MHUHUMAJIbHBIMU BPEMEHHBIMH, MaTEPUAJIbHBIMU U TPYIOBBIMH PECYPCAMHU.

3agaun:

— aHanu3 U kiIaccudukanus 3afad NPUHATHUS PELICHUM, BO3HUKAIOIUX Ha
9Tanax »KM3HEHHOTO LIUKJIa U3/eIHs;

— uaeHTHdUKanus U GopMaTH3alKs UCXOIHOW HHPOPMALIUK TIPH CO3JaHUN
MHHOBAIIMOHHOM MPOAYKIIHH,;

— pa3paboTKa METOAOB U AITOPUTMOB ABTOMATH3MPOBAHHOTO CHHTE3a KOH-
Hryparu’ MHHOBAMOHHOTO W3NS, HAKGOEE TIONHO YAOBIETBOPSIONIETO TPe-
60oBaHUsAM NOTpeOUTENEH;

— pa3paboTka METOAOB M aIrOPUTMOB MHOTOKPUTEPUAIBHOI'O PAHXKUPOBA-
HYS aJIbTEPHATUBHBIX KOHGUIYpalidi B YCIOBUSX HEONPEAEIEHHOCTH IIPU YIpaB-
JICHUU TIPOU3BO/ICTBOM MHHOBALIMOHHOW IPOYKIIMY,

— pa3paboTKa aNrOpUTMHYECKOTO M MPOTPaMMHOTO obOecrieueHus mporec-
COB yIpaBJIeHUs IIPU CO3JJAHUU MHHOBAIMOHHOMN NMPOIYKIIUH.

HayyHasi HOBH3HA 3aKIIOUacTCsl B pa3paboTKe aIrOpUTMUYECKOro obecre-
YEHUS aBTOMAaTU3UPOBAHHOM CHUCTEMBI YIpaBlIEHHUs MPOU3BOJACTBOM, IO3BOJISIO-
1IeM MOBBICUTH 3()(HEKTUBHOCTD (YHKLIMOHUPOBAHUS CTaJUM Pa3pabOTKU MHHOBA-
LIUOHHBIX M3/ICIMI 33 CYET MPUMEHEHHS HOBBIX CIIOCO00B opManu3anuu npogec-
CHOHAJbHBIX 3HAaHUI B MHTENIEKTyalbHOH MHGOPMALMOHHOM cpene, METOAOB U
AITOPUTMOB aBTOMATH3MPOBAHHOTO CHHTE3a KOHQUTYpaluid H3IENUH C y4eToM
COBMECTHUMOCTH KOHCTPYKTOPCKUX KOMIIOHEHTOB, METOJa MHOTOKPUTEPUAIILHOTO
PAHmKMPOBAaHUS AJIBTEPHATHBHBIX KOHQUIYpalMi, HCIOIb3YIOIEr0 HEYEeTKUe
(GYHKIMY IPENOYTEHNs U IO3BOJISIOLIEr0 CTPOUTD YIIyUILIAIONIHe HOCIe10BaTEb-
HOCTH KOH(QUT'YpAlMi ¥ HAXOIUTDH «ONTHMHCTHYHOE PELICHHE.

IpakTnyeckas 3HayuMocTb. [Iporpammubiili kommnekc ynpasinenus MHC
JlaeT BO3MOXKHOCTH Ha dTare (HOPMUPOBAHMS TEXHHMUYECKOTO 3aJaHusl Ha U3JeNIne
OCYLIECTBUTh UHTEPAKTUBHOE aBTOMATU3UPOBAHHOE B3aUMOACHCTBUE OTpeOUTENs
1 pa3pabOTYNKa MPOAYKIWH, MMO3BOJSIIOINHA U3 YIy4IIAOmeH MOCIeA0BaTeNbHO-
CTU KOH(UTypauuy uszenuil BpIOpaTh Haubosee «ONTUMUCTUYHYIO», C TOUKH 3pe-
HUSl MaTepUANIbHBIX, TPYIOBbIX U BPEMEHHBIX 3aTpaT, TPACKTOPHUIO €0 KU3HEHHOTO
LUKJIA, 32 CYET aBTOMAaTH3alMU Pa3pabOTaHHBIX NPOLENYP CUHTE3a KOH(MUIypaluu
W3JeNusl, TOBBICUTH KaYECTBO IPUHUMAEMbIX PEIICHUN Ha HauyaJIbHBIX 3Talax Mmpo-
€KTUPOBAaHUs, COKPATUTh BPEMS JOCTYNA K KOHCTPYKTOPCKO-TEXHOJIOIMYECKOH U
IIPOM3BOJICTBEHHOH HH(OpMALNM, a TaKKe <«IIPOCICKUBAEMOCTH» BCEX IIATOB,
CBSI3aHHBIX ¢ BHECeHMeM M3MeHeHui. [IporpamMmusblii komiuiekc ynpasnenus UHUC,
B YAaCTHOCTH METOAMKA CHHTE3a KOH(QUTYparM IS Pa3paOOTKH CHCTEM XHM3He-
obecreueHus: U CPeACTB 3alUThl OPTaHOB JIbIXaHUS, IIEPEAaH B OIBITHYIO SKCILIya-
taiuio B OAO «Kopnoparust «Pocxum3aiura, r. Tam0oB.

! OyHKUNOHATIBHBIE, (DH3MYECKIE M IKCIUIYaTAllHOHHBIC CBONCTBA (XapaKTEPHCTHKH)
IPEIoNaraeMoro K paspaboTke, pa3pabaThIBAEMOr0 MIIH CYIIECTBYIOIIETO M3/ENHs, CTPYI-
IHPOBaHHBIE B COOTBETCTBHH C €T0 CTPYKTYpOHl M OoTOOpaskaeMble B pPa3iIMYHBEIX (opmax
JIOKyMEHTAlMHU B 3aBUCMMOCTH 0T cTaauu XK1 sToro uznenus.
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Anpobanusi pa6oTbl. OCHOBHBIE TOJOXKEHHUSI M PE3YIbTAThl, MOTYYCHHbBIE B
JIMICCEPTAIMH, HOKIAABIBAIICH U o0cyxaannuck Ha: IX Bcepoccuiickoif koHdepeH-
MU MOJIOABIX YYCHBIX [0 MaTEMaTHYCCKOMY MOJCIMPOBAHUIO U MH(POPMALMOH-
HbiM TexHosorusiM (Kemeposo, 2008);Beepoccuiickom HaydHOM KoHIpecce «DyH-
JaMEHTalIbHasI HayKa — PECYpPC COXPAaHCHHS 370POBbs 30pOBbIX Jrozeii» (Tam0oB,
2008); Poccuiickoii Hay4HO-NIpakTHYecKOil KoH(epeHimHn «CTparerus pa3BHTHS
HAYYHO-TIPOU3BOJICTBEHHOTO KoMIulekca Poccuiickoit @enepanuu B obnactu pas-
paboOTKU U TIPOM3BOJICTBA CHCTEM JKU3HEOOCSCIICUCH S U 3ALUTHI YeJIOBEKa B yCIIO-
BHSIX XUMUYECKOU U Grosioruyeckoii onacHocti» (Tam6os, 2009).

My6mukamuu. [To Teme auccepranuu OnyoOJUKOBaHO 8 mMe4YaTHBIX padoT, B
TOM 4Hcle 3 U3 KOTOPHIX B H3JaHHAX, PEKOMEHI0BaHHBIX BAK.

CtpykTypa u 00bem padoTsl. [luccepTanys COCTOUT U3 BBEIEHUS, YETHIPEX
JIaB, 3aKITIOYEHHS, CIIMCKA JIUTEPATYPhl M IIPHI0KEHHH.

OCHOBHOE COAEPXKAHUE PABOTbI

Bo BBeieHHH O0OCHOBBIBACTCSI aKTYaJbHOCTh TEMBI JHCCEPTAIlMU U COBpeE-
MEHHOE COCTOSHHE OCHOBHBIX peIllaeMbix B paboTte mpobiem. DopMmynupyrorcs
Lellb U OCHOBHBIC 3a1audl uccienoBanus. OOOCHOBBIBAIOTCS HaydHas HOBH3HA H
MpaKTUYeCKasi 3HAYMMOCTb Pa0OTHI.

B nepBoii raBe «AHaJM3 3aJa4 NPUHATHS pelleHUi, BO3HUKAIOIIUX Ha
3Tanax ;KM3HEHHOT0 IHMKJA W3JeJIMsI» MPHUBOJIUTCS KIAacCU(PHKAIMI MoJenen
NPEANPHUATHS, KaK 00BEKTOB yIpaBlieHUs. PaccMOTpeHa CTpyKTypa U 0COOEHHOCTH
VHHOBALMOHHBIX MPEANPUATHH. BaKHBIM, ¢ TOUKU 3pEHHS YIPABICHHUS, SBISICTCS
HaJIMYME B HUX MCCIIEJ0BATEIbCKUX MOApa3aeicHul, PyHKIIMOHUPOBAHHE KOTOPHIX
mwioxo (opmanuzoaHo. Ha ¢oHe cepuifHOro BBITyCKa U3/CNUl IPOBOJITCS HAYyY-
HBIC UCCJICIOBAHUS, BBIYCK KCIEPUMEHTAIbHBIX MApTHH, YTO 00ECIEUNBAET I10-
CTOSIHHYIO MOJICPHH3ALIMIO CYNICCTBYIOLIMX M3ACIHIA W TEXHOJOTHH, a TaKkKe pas-
paboTKy HOBBIX. [IOCTOSTHHOE COBEPIICHCTBOBAHUE U3JICNUIl MTO3BOJISICT HHHOBALIU-
OHHOMY TMPEANPHUATHIO 00CCIICYHUTh JJISi CBOCH MPOIYKIIMH MOTPEOUTEIBCKUN PhI-
HOK U TpeOyeT MCIOJIb30BAHUS HOBBIX TEXHOJOTHH yrpaBieHHs. IHHOBaLIMOHHOE
NPEANPHUIATHE UMEET THOKYI0 CTPYKTYPY, a/IeKBaTHO U OBICTPO pearupymollyro Ha
BHEIIIHHAE U3MEHEHHS, B TOM YHCIIE TPEOOBaHUS NOTpeOUTENei.

[IpoBeneH aHaNN3 MPOLIECCOB YKU3HEHHOTO LIMKJIA HAYKOSMKOW MPOIYKIIUH,
HOPMATHUBHOMW JOKYMEHTALIMU, KOTOPBIA MO3BOJIMI BBLICIUTh CTPYKTYPY, B3aHMO-
CBsI3H, cojepxaHue W 3amaun dtamnoB JKII. JIns kaxaoro stama ObUT ONpenelicH
nepeveHb BXOMAAIIMX B HETO MPOIIECCOB, YCTAHOBJICHA UX B3aMMOCBS3b BHYTPH 3Ta-
na (BXOJHbIC U BBIXOJHbBIE JAHHBIE MPOLECCOB) U OMpEEICHBI UX 3a/aun. AHAIN3
ocymectBisuics ¢ ucnoab3doBanuem [OCT B 15.004—84TOCT PB 15.1.000-921
1CO 9000:2000.

CymectBytomue nonHodyHkuuonaibHbie ACYII U pa3nnvHble M3BECTHBIC
IKCIEPTHBIC CUCTEMBI HE PEIIAIOT 3a1ad yIpaBICHHs MPEANPOCKTHON CTaauei u
mpoueccamu HUOKP, a mvenHo Ha 3tux craausx JK3 3aknansiBarorcs 1o 80%
KaueCTBEHHBIX CBOMCTB M3/IEIIH.

B kayecTBe METOJOJIOTHH YIPABJICHHS MPOIECCAMU HA 3THX CTAJHsIX BBIOpa-
Ha 0a3oBas ynpasieHueckas kouuemnus CALS, koropas mo3BosiseT oObeIUHHUTH
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nporeccel XK1 B euHbIH 00BEKT ynpaBieHUs Ha 6a3e eqMHOr0 HH(OPMAIIMOHHOTO
npocrpadctBa (EUII), 9To sBisieTCsT aKTyajlbHBIM B YCIOBHSX HWHHOBAIHOHHOTO
npeanpusatus. Oco00 NMPHUCTAIBHO PACCMATPHUBAECTCS — TEXHOJOTHUS YIIPABICHUS
koudurypanueit (YK) uznenusi, xkak 6azoBast ynpasieHdeckast TexHomnorust CALS.
[MpuBenena ¢GyHKIMOHAIBHAS MOJETb, ONMUCHIBAIOINIAS OCHOBHBIE IPOLEAYPHI
ympaBieHust KOHQUTypanuei u3enus U CBI3H MKy HUMHU, PECYPChI, HCIIOJb3Yye-
MBI€ JUISL BBIIOJHEHHS IPOLEAYP, POJIM U OTBETCTBEHHOCTH YYaCTHHKOB IIpoIlecca.
OpHaKo MPUBEICHHAs MOJENb HEIOCTATOYHO PACKPBIBACT BOIPOCHI MO HACHTH(H-
Karuu ¥ popManu3aliy NCXOJHOH HHpOpMaLuK, aITOpUTMaM U METOJIaM CHHTE3a
KOHCTPYKIMH M3JeNHs N0 3aJaHHBIM TPEOOBaHHSM, a TAKKE CIOCO0Y XpaHEHHS H
00paboTKH 3TO0M HHPOpPMAIHH.

Btopas rmaBa «Pa3pa6oTka MeTOJ0B M AJrOPUTMOB YIIpaBJIeHUsI KOH(HU-
rypanueii ”HHOBAMOHHO# MPOAYKIMU» MOCBSILIEHA HCCICIOBAHMIO METOIUYE-
CKHX M TEOPETHYECKHX aCIIeKTOB TEXHOJIOTMH YNPABIECHUs KOHQUTYpaluH H3[e-
T, pa3pabOTKe METOJIOB M aITOPUTMOB CHHTE3a M YIPaBIICHUS JAHHBIMH 00 U3-
JIeTHH.

B pesynbTare HCCleNOBaHHs YCTAHOBJICHO, YTO B MPOIECCE Pa3padOTKH W3-
JIeNHs 110 IPeIbSIBICHHBIM TPEOOBAHMSM TEXHOJIOTHS yIPaBICHNS KOHGUTYparyeit
BBICTYIIaeT KaK MEXaHW3M, C IIOMOIIbIO KOTOPOTO OCYIIECTBISETCS aHAIN3 H
yIpaBieHHEe BCEMH JAHHBIMHU O pa3padaThIBAEMOM W3JICIUH Ha MPOTSDKSHUH BCETo
XKL m3nenus. BeixogoMm nporiecca pa3pabOTKH U3ACHS 10 MPEAbSIBICHHBIM Tpe-
OOBaHMSAM B KOHTEKCTE YIpaBIeHHs KOH(UTypanuen SBIseTCS AOKYMEHTALUs,
MIO3BOJISIOLIAS OTIPEAETUTD U NACHTUGUIMPOBATh (HYHKIMOHAIBHEIE U PU3NYECKHe
XapaKTePUCTUKH M3IEIHsl, a TAK)Ke HHOOPMAIHIO O €r0 OCHOBHBIX KOMITIOHEHTAX.

OO0bekToM ynpasieHus TexHosoruu YK sBnsiercs «00beKT KOHQHUTYpalnuu»,
MPEAICTABISAIONINI cOO0W HekHil 00pa3, aCCOUMUPYIOUIUNACS ¢ TEXHHYSCKUM 3aj1a-
HUEM Ha TPEIIpPOEKTHON CTaanuH, KOHCTPYKTOpcKnM pemierneM Ha ctaaun OKP u
nH(opMaryen 00 U3rOTOBICHHOM U3/ICIUH Ha CTAJANHU MIPOU3BOJICTBA.

[TpuBeneHo MaTeMaTHYECKOE OMMCAHHME CTPYKTYPHBIX OTHOLIEHHH KOHQHTY-
paumii u3menus, 3aKIIOYAIOIIeecs B TOM, YTO Jr00as CTPYKTYpa H3ICIHS MOXKET
OBITH IPENCTaBICHa APEBOBHAHBIM I'pad)OoM, BEPLIMHBI KOTOPOTO COOTBETCTBYIOT
KOMITOHEHTaM, a peOpa — OTHOLICHUSIM; PAaCcUeT YUCiIa BapUAHTOB KOH(UTypauun ¢
Y4ETOM MPABUJI COBMECTHMOCTH KOMIIOHEHTOB MOXKET OBITh MPUMEHEHA Ipu 00pa-
0OTKE AaHHBIX B NPOIPaMMHO-TEXHHYECKON pean3allii TEXHOJIOTUH YIIPaBICHHS
KoH(pUrypanuei.

PazpaboTaHHas MeToAMKa CHHTE3a KOH(GUIYpaluu M3IETHs 3aKII0YaeTcs B
TOM, YTO TpeOOBaHUS K M3IEIHIO MOTYT OBITh 33JaHbl B BHIE HabOpa MHOrOMep-

HBIX BEKTOPOB hj . Bextopa TpeboBaHMii HOPMHUPYIOTCSI U KXKJOMY U3 HUX 3aja-

I0TCsI MPEACIbHO BO3MOHBIC 3HAUCHMS bmin ju bmax i KommoneHnTsl BEKTOpOB
TpeOOBaHUI IPUBOIATCS K TUANIA30HY [0,1]:
H‘ — hj _bminj
[ —
bmaxj bminj



B pesysnbraTe HOpMUpOBaHHUSI BEKTOpa TpeOOBaHUT OyIyT UMETh CIEAYIOMINN

BUJL
HTp.ﬂ = (h((n_l) +1 IA&((n_l) +2 ""h(n) .
Jlto6oMy W3 3JIEMEHTOB 3THX BEKTOPOB MOKET OBITh Ha3HAYEH JOIMYCK
9;,i =1..K,, xoropsiii Takke HOpMupyeTcst. [lonaras Bce KOMIOHEHTbI BEKTOPOB

HOPMHUPOBAaHHBIMH, OyAE€M CUUTATh, YTO T€OMETPHUYECKas CyMMa JOITyCKOB OIpe-
JeNsieT §; B COOTBETCTBYIOWIEM BEKTOPHOM HpocTpaHcTBe BekTop Aj. Ecnu B Ta-

KOM BCKTOPHOM IIPOCTPAHCTBC IIOCTPOUTH BOKPYT TOYKH, 3azLaBaeM0171 KOHIIOM BCK-

Topa H,, j, chepy panmyca |A i |, To aTa cdepa onpemenut 06IaCTH AOMYCTHMBIX

3HAYEHUH XapaKTEPUCTUK KOHCTPYKTUBHOTO deMenTa (puc. 1).

Jnst BEITIOTHEHHS 33/IaHHBIX TPEOOBAHUI MMEIOTCS MPOSKTHBIC PEIICHNUS, UH-
(dopmarmsa 0 KOTOPBIX XpaHHUTCA B 6a3e maHHBIX mpennpustis. Kaxmoe perrenne
obmamaer cobcTBeHHEIM HabopoMm M; xapakrepuctuk. PasmepHocTh BekTopa M,

XapaKTePHCTHK COBIMAJAET € Pa3MEPHOCTHIO BekTopa TpeGosanuii (H ., ;). Kommo-

HEHTHI BEKTOPA XapaKTePHUCTHUK, TaK JK€ KaK M BEKTOpa TpeOOBaHMii, IPUBOISTCS K
muanaszony [0,1] u umerot BHT:

My = (”\9()”_1) +1'm(<l()n—1)+2’”"m(<ln)) '

Jns Be1OOpa pemmenns HeoOX0IUMO OIPENETUTh MOJLYIIH Pa3HOCTH HOPMHUPO-
BaHHBIX BEKTOPOB TPEOOBAaHUI U XapaKTEPUCTUK!

i) — Kn i

A 3areM BBIOpaTh MUHMMAJIbHBIEC 3HAYEHHS MOAYJIeH BEKTOPOB PAa3HOCTH:

e min{e®} .

Howmepa S:S;, ..., S, TIOKa3bIBAIOT, KAKWC M3 BAPHAHTOB KOHCTPYKTUBHBIX

peanu3anii KOMIIOHEHTOB [JOJDKHBI PaccMaTpu-
BaThCA B KaUeCTBE «KAHJMJIATOB» HA BKJIIOUEHHE
B IIPOEKTHYIO KOHGUTrypanuio uzaenus. s npu-
HATHSI OKOHYATEJIHbHOTO PEIICHHUs CIIelyeT MpoBe-
PpHUTbH yCIIOBUE!

(sj) P
gjl 5|Aj Li=21...,n. ()

»
>

BeinonHenue 3TOro ycioBus Tpaduyecku
npejcraBieHo Ha puc. 1. YkpynHeHHbIH airo-
PUTM CHHTE3a KOH(QUTypaluy U3JIeNus NpecTaB-
JIeH Ha puc. 3.

Puc. 1. Bektops! TpeboBanmii,
XapaKTePUCTHK U 00J1aCTh
JAOMYCTHMBIX 3HAYEHHUI



Te KOHCTPYKTHUBHBIC PEASTH3ALMU JJICMEHTOB, JUTs KOTOPhIX ycioBust (1) BbI-
MOJIHEHBI, MOTYT OBITh BKJIFOYECHBI B CTPYKTYPY MPOSKTHPYEMOTO W3MENHs, HHA4e
TpeOyIOT NPHHSTHS OAHOTO U3 ABYX PEILCHHA:

— Heo0XOJHMMO B COOTBETCTBYIOLIEM KIIACCE 3JIEMEHTOB HCKATh TAaKyO KOH-
CTPYKTHBHYIO PEaIM3aLMIo, JUsl KOTOpoil yciosue (1) Gyner BBIIOIHEHO;

— TP OTPULATEIBHOM pPe3yJbTaTe MOMCKA WM €CIIM UCIOJb30BaHHUE Haii-
JICHHOTO PeIIeHHs OyAeT MO KaKHMM-THOO cOoOOpaKeHHsM NPHU3HAHO HEIeIecooo-
PasHBIM, CJICAYET MPEINPHUHSTh MONBITKY BHECCHHSI KOHCTPYKTHBHBIX H3MCHEHHH B
OIIMH U3 UMEIOIIMXCs B 0a3e JaHHBIX BAPUAHTOB PEATH3ALUH JJIEMEHTa C TeM, YTO-
661 00OecrieunTh BhITOMHEHHE yeiaoBust (1). B aTOM citydae 21eMeHT MOAJIEeKHT Je-
KOMIIO3HIIHHY, B COOTBETCTBHH C KOTOPOH JOJDKEH OBITh JETaIM3UPOBAH M BEKTOP
TpeOOBaHUIl K 3JIEMEHTY, Ha OCHOBE KOTOPOTO MOXeET ObITh copmynupoBano T3
Ha MPOEKTHPOBAHUE.

B pabore B KauecTBe MpHMepa PacCMaTPUBACTCSI IPOLECC CO3AAHMS U IIPOU3-
Bozctea ycraHoBku KBA (puc. 2).

I1P

> BX

(CN

e T P [CHUY S N
BbIX1 ' BBIX] ' BBIX7' ' BBIX] BHIX2 ' TBBIX2 ' T BBIX2 ' BBIX2

Puc. 2. Ycj0BHasi TEXHOJIOTHYECKAs! CXeMa HKJINYeCKOro
a7icOpOIIMOHHOr 0 Mpolecca:
A —ancopbep; K, —I-# xnanan s m-ro ancop6epa; [ — npocceis;

T —renmooOMmennuk; [IP — moGyauTens pacxoza; N — KOJIUYECTBO aIcOpPOEPOB;
T —Temueparypa; B —6apomerpuieckoe naBieHne; G —pacxo]| ra3oBoil cMecH;
OC — oxpyxaromiasi cpefia; BX — BeJIMYMHA Ha BXOJIE;

BBIXy — BEIMYHHA Ha K-M BBIXOZIE



Ha ocHOBaHMM METOAMKH CHHTE3a KOHQUTYpalHidi ¢ y4eTOM YCIOBHH CO-
BMECTHMOCTH KOMIIOHEHTOB KOHCTPYKIIMH KOHEYHOTrO M3Jiesiusi pa3paboTaH anro-
PHUTM, CXEMaTHYHO IIPEACTABICHHbIH Ha puC. 3.

IIpennosxeHHple Ha 6a3e MaTeMaTHYECKOro onucaHus TexHonorun YK uzne-
JMs METOAUKH IIPEACTABILIIOT COOOH MeXaHW3MBI (OPMHPOBAHUS U YIPaBICHUS
JAHHBIMU O KOH(QUTIYpaluy U3JIeNHst Ha CTausIX MPOPa0OTKH KOHTPAKTAa U TEXHHU-
4ecKoro 3amaHus. MeTonukn pa3paboTaHbl IPUMEHHUTENBHO K CIEYIOIel opra-
HU3AIIMOHHO-TIPOM3BOJICTBEHHOW cUTyalluu. ba3oBoe u3zienue u ero pa3HOBHIHO-
CTH y)XX€ CO3IaHBl M BBITYCKAIOTCS MHAMBUAYaIbHO WIM MAJBIMH MApTHAMH IO
NpeabsaBIeHHBIM TpeboBaHUAM. Kpome Toro, B mpou3BOACTBE OCBOEHB! JAOIOIHHU-
TEeJIbHbIE KOMIIOHEHTHI, KOTOPbIe MOTYT YCTaHABIMBATHCS HA BCE WM HEKOTOPHIE
Pa3HOBU/IHOCTH M3JIEJNINS, MM 3aMEHSIOTCS U3 CUCTEM 3TOTO psijia 3Nl

Tpe6oBaHus

dopmanusauus
TpeGoBaHuit

WnmennexmyanbHas
OnpepneneHrue obnactu uHghopMayuoHHas cpeda
JONYCTUMBIX 3HAYEHNIA

Onpegenetue nepeyHst NPOEKTHBIX
peLUeHnit ANs BINOMHEHUs TpeboBaHMi

MpoeKkTHOE pelleHne
UMEeT BapuaHTbI?

N~
[ Bbibop nyywero sapuaHta ]

YnoenetBopsieT
TpeboBaHNIM?

v V= g . 4
CnncoK peLLEHnii, He Y0BNETBOPAIO- Crncox peLLeHmiA, yAOBNETBOPSIHOLLVX
Lwx TpeboBaHMAM ANs reHepaLmmn TpeBoBaHUSM AN BKIIO4EHNS
T3 Ha popaboTky B CTPYKTYPY NPOEKTHOI KOHUrypaLm

[a
3apaHbl ycnosus
COBMeCTUMOCTU?

A\ 4 A4
Onpepenexne nepeyHst NPOEKTHbIX OnpepaeneHue NepeyHs NPOSKTHbIX
peLeHIit ANA BLINONHeHNs TpeBosaHuii | | PeLLeHUit Ana BoINORHeHNA TpeGosaHuil

T3 Ha popaboTky IM paspabarbiBaemoro
(paspabotky) n3penust

Puc. 3. YKpynHeHbIii aJropuTM CHHTE3a KOHPUTYPALUHU € y4eTOM COBMECTHMOCTH
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Wudopmarys 0 6a30BOM M3IETNH U €r0 Pa3HOBUAHOCTSX, AOTIOJHHUTEIBHBIX
KOMITOHEHTAX, paHee BBIIOJHEHHBIX MPOCKTaX U CBS3aHHOW CO BCEM 3THM JIOKY-
MEHTAlUH, XPAaHUTCS B 2JIEKTPOHHOM apXHBE, COCTOSIIIECH U3 TPEX Pa3iesioB:

— apXuB TOTOBBHIX NPOEKTOB, B KOTOPOM XPaHUTCS MHGOPMAIMSI O paHee
BBITIOJTHEHHBIX IIPOEKTAX;

— apXUB IOTOBBIX PEIICHUI M0 KOMIIOHEHTaM, B KOTOPOM XpaHUTcs nHpop-
Manus 0 KOMIIOHEHTaX, yCTaHABIMBAEMbIX HA H3JETIHS,

— B/l mo TekymuM mpoekTam.

Pa3paboTaHbl crenyronye METO UK.

1. MeToauka ympapieHUs NAaHHBIMH O TPEOOBAHMSIX 3aKa3uMKa Ha CTAIHU
popabOTKH TEXHUYECKOTO 3aJaHHMsS W TEKyLeH TOKYMEHTAaluH, YKpYIMTHEHHBIH
aNTOPUTM KOTOPOH MpencTaBieH Ha puc. 4. MeToauka MO3BOJISET pemarh clie-
JTYIOIIUE 3a1a9u:

— (dopmanuzanus TpeOOBaHHI;

— JICKOMIIO3UIIYS TPeOOBAHUIA IO OCHOBHBIM KOMIIOHEHTAM W3JICIINS;

— BBAENEHHE O0BEKTa KOHGUTYpaluu IS MOCIEAYIONIEro KOHTPONS BHI-
MOJTHEHUS TPeOOBaHHUIA;

— GOpMHpOBaHME U YTBEPXKICHUE CTPYKTYPHI M3JENUs, YIOBIETBOPSIOIIEEe

TpeOOBAHUSIM.

WHdopmaums ns b

«ApXVB rOTOBbIX NPOEK-
TOB» 1 «APXUB FOTOBbIX | [eHepaLs cBeneHuii 3 pasnenos -
L~ ~{IDOEKTOB» B[l «ApXiB rOTOBLIX PELLEHMI Mo CaeneHus u3 E
N ::> KOMMOHEHTaM» 1 «APXVB rOTOBbIX Bl ]
MPOEKTOBY S
XOR
Onpepenexue pa3paboTynkom Onpepenexue 3akaa4unkom Tpebo-
3A napameTpoB u3genus Ans peLue- BaHUiA K M3genuto TpeGosatus
HUS! 3a1ay 3aka3uuka. dopmynu- —)
poBka TpeboBaHuit l
DopMUpoBaHie Aepesa Tpebosa- fepeso Tpeosariit -
HUiA K U3genmio I:>
A
* YTBEpKOEHHOE AEPEBO
Tpe6oBaHui
TpeBosatus sakasiuka CornacoBaHue 1 yTBepxaeH1e p

Puc. 4. MeTtoauka ynpasjieHHs] JaHHBIMH 0 TPeOOBAaHUSAX 3aKA3UHKA



Meroauka cuHTe3a KOH(GUrypamyu H3Aeusi Ha CTaAuH OTPAabOTKH TaKTHKO-
TEXHUUYECKUX TPEOOBaHUI, YKPYITHEHHBIN arOPHTM KOTOPOU MMpEeICTaBIeH Ha puc. 5,
HO3BOJISIET PEIIATh CIICAYOIINE 3aJa4H:

— BbIOOp 0a30BOI KOHCTPYKIIUH U3EIHUS;

— aHaIM3 KOHCTPYKTOPCKMX PELICHHH MO KOMIIOHCHTaM, T.C. OIpPEICICHHE
PeLIeHuH, U KOTOPBIX TpeOyeTcst J0paboTKa KOHCTPYKIIUH WITH pa3paboTKa 3aHOBO;
—  CONOCTaBJICHHE MPOCKTHBIX XapPaKTEPUCTHK 3aJaHHBIM TPEOOBAHUSIM;

— (opMupoBaHUE U YTBEPKICHHUE KOHPUTYpALIUH U3AEIHSL.

Meroyka aHanu3a KOHQHUIYpAIllMd M3TOTOBICHHOTO W3JCNUS HA CTAJUM W3-
TOTOBJICHHMS, YKPYIIHCHHBIH alITOPUTM KOTOPOH MPEACTABIICH HA PHC. 6, I03BOIIIET
penath CleAyonre 3aaqu:

—  ONHCaHHE K3SMILIAPA ISl KKAOTO U3rOTOBICHHOTO KOMIIOHEHTA U3/ICIHS,

— COIIOCTAaBJICHUE XapaKTEPUCTHUK, MOIYUHBIINXCS B PE3YJIbTaTe H3TOTOBIIE-
HUSI U3/CNHS, 33laHHBIM TPSOOBAHUSIM.

WHdopmaums n3 B «Ap- w

< ™ XVB rOTOBbIX POEKTOBY Ba3osoe n3nenve Y
M—— oo
::> Bbi6op koHCTpyKLuM 6a30BOro
wanens —
WHdpopmavys ns B[ + MHdopmaLys 0 KOMMOHeH-
«ApXVB rOTOBbIX

i Aania KoHGTpyKTopGRAX petenmit| 12 TPe0YiolLnx aopaGoTki
peLLIgHN Mo NpoeKTaM» PYKTOPCKIX p s
1O KOMMOHEHTaM

[lopaboTaHHOE KOHCTpYK-

\/ TOPCKOE peLleHne

I0opaboTka KOHCTPYKTOPCKUX peLLe- [ >
HWiA Ans BbINONHEHUs Tpeb6oBaHNi

PaspaboTka KOHCTPYKTOPCKNX
peLueHnit Ans BbINoNHeHus Tpebo- E>
BaHuit

OA

1]
PaspabotaHHoe |  Tekywero

KOHCTPYKTOPCKOE npoekTa
[poBepka COOTBETCTBUS XapaKTEPUCTUK peLueHue

NPOEKTHOTO peLUeHus 3aaaHHbIM TpeboBa-
HUAM

PesynbTarhl npoepky
COOTBETCTBYS

Het

Tpe6oBaHus
BbINOMHEHbI?

3 YTBEPKAEHHOE KOHCT-
0PMUPOBAHWE U YTBEPXKAEHWNE KOHCTPYK- DPYKTOPCKOE 1epeso
Topckoro aepesa npoekta — MK n3penus npoekta

~— @ —

Puc. 5. Meroauka cunrte3a T3 uznenus




@ VHcbopmauus 06

U3roTOBIEHHbIX /\
KOMMOHEHTax

Caepienms 06 usroToRneH- Onucatue 3k3eMnNApa Ans KAXKOro U3roToB- wagenust N
HbIX KOMTOHEHTaX NEHHOrO KOMMOHEHTA KOHCTPYKLMY U3fenust |:>
+ PeaynbTarbl BbIXOA-
HOrO KOHTPOIS! 1
lMoaTeepxaeHne COOTBETCTBUA XapaKkTepy- UCMbITaHUM
CTUK U3TOTOBNEHHOTO KOMMOHEHTA 3a/aH- |:|' > A
HbIM TpeBoBaHMsM
3A WrcpopmaLus o *
KOMMOHEHTaX M3ae- [epeso paspabo-
s
|::> [ bopmiposatme aepesa paspaboTaHHoro TaHHOTO M3AeNMA
agenws —— >

Puc. 6. MeTonuka anaim3a KOHQUrypanuu H3roTOBJIEHHOI 0 H3/1eTHs

W3nosxeHHbIE BBIIIE METOIUKH CTajl OCHOBOH AJISI pa3pabOTKH 0OIIero airo-
pHUTMa MOCIEAOBATENBLHOCTH M B3aUMOJACHCTBHS MIPOLEAYP YHPABICHUS KOHUTY-
panmeit u3nemus B UMC. IIpouenypsl aaropurMa NpuBEAEHBI B NPUIOKEHHU K
JUCCepTaIiH.

Takum 00pazoM, BO BTOpPOH IJIaBe PAaCCMOTPEHBI METOJbl M AITOPUTMBI
YIpaBJIEHUs UHTEIUIEKTYaIbHON Cpeloi, OCHOBAHHbBIE HA IPUMEHEHUHU TEXHOJIOTUHI
VK. IIpoananu3upoBaHbl OCHOBHbIE clieHapuH YK B pa3IM4HbBIX OpraHU3allMOHHO-
IIPOU3BOJCTBEHHBIX YCIOBUAX. MaremaTruyeckas moctaHoBka 3agaun YK no3sosis-
eT opManIn30BaTh MPOLEAYPHl KOHTPOJISI YCTAHOBIICHHBIX TPEOOBAaHUHN K M3IEIHIO,
a TaKXKe MMOJXOJbl K CHHTe3y KOHKPETHON KOH(Hrypaimu uszenus (moadopy KoH-
CTPYKTHBHBIX PEIICHNI) Ha OCHOBE 33aHHBIX TPEOOBAHHIA.

Pa3pabGoranHble METO/BI U ANTOPUTMBI alIPOOMPOBAHBI HA NIPUMEPE YCTaHOB-
ku KBA.

B tpetbeil rnaBe «PazpaboTka MeToa U AJITOPUTMA MHOTOKPHTEPHAJIbLHO-
ro BbIOOpa ynpaB/ieHYeCKUX PeLleHMi» CHCTeMaTH3UpoBaHa HHpopMaLus 00 13-
BECTHBIX METOIaX MHOTOKPHTEPHAILHOTO BBIOOpA NP HEYETKUX JAHHBIX, BBISIBIICHBI
HEJIOCTAaTKH CYIIECTBYIOLUIMX IOAXO/O0B, c(hopMynupoBaHbl TpeOOBaHHS, IMPEAbIB-
JsIeMble K METOIaM BBIOOpA JIYUIIero pelIeH)s IPH PEIIeHNH 3a1a4d YIIPABICHUS.

IIpoBeneH aHanM3 METOJOB MHOTOKPUTEPHUAIBHOIO BhIOOpaA JIydilel aiabrep-
HATUBBI, YUYUTHIBAIOIIMN (haKTOP HECTATUCTUIECKON HEONPEIeICHHOCTH, BBISIBIICHBI
JIOCTOMHCTBA M MX HEJOCTaTKH. B pe3ynbTare NpoBEJEeHHOro aHaiu3a cGopmMyiu-
POBaHBI Clienylomue TpeOoBaHUS K METOAY MHOTOKPHTEPHAIbHOTO BBIOOpa pelle-
HUI Ha OCHOBE 0OPa0OTKM 3KCIEPTHBIX 3HAHUH B KOHTEKCTE MOCTABJICHHOH Lienu
paboThL:

— MeToj JI0JDKEH o0ecreunBaTh BO3MOXKHOCTh ydeTa CyObEKTHUBHBIX Olle-
HOK, OTPaXKafoux MHeHus u npeamnodrerus JIIIP (wau rpynmsl 9KCIEPTOB) MpH
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NPUHATHN PEIICHUS B YCIOBHSAX HENOCTaTKa MH(OPMAIMM, CYLIECTBOBAHUS pa3-
JIMYHBIX BHUJIOB HEONPEAEICHHOCTH. DTH CYOBEKTHBHbIE OLEHKH JOJDKHBI YUUTHI-
BaThCsl B KQUECTBE BXOAHBIX AAHHBIX (OPMaJIbHOIO aHAIM3a U OLEHKH BapHaHTOB
pelIeHul;

— METOJA J0JIKEH MO3BOJIATh HAXOJUTH JIyylllee PEeLIeHUe NPU MHOXKECTBECH-
HOCTH KPUTEPHEB OLICHKH C y4ETOM MHEHHH HECKOJBKHUX 3KCHEPTOB, 00T Ta0IIUX
paznuuHoit nienHocthio anst JITIP. Ecnu 3T0 HEeoOXxoauMo, cormacoBaHue TPYIIIO-
BBIX PEIIEHUI JOJDKHO IPOU3BOAUTHCS Ha OCHOBe npennourenuil JIITP;

— METOJI HE JIOJDKEH IPHUBOAUTH K moTepe (MCKaXEHHIO) NaHHBIX, CII0CO0-
HBIX TOBJIMSATh HA KOHEUHBIH pE3yJbTaT; TOYHOCTH BBIBOJA JIOJDKHA OBITH COM3Me-
pUMa C TOYHOCTBIO HCXO/IHBIX JAaHHBIX;

— JIOJDKHA CYIECTBOBaTb BO3MOXKHOCTb €ro KOMIIBIOTEPHOW peanu3alnuu
st Bmrouenust CIIIIP.

IMocraBnena wu pemeHa cneayromas 3axava. Mmveercs N ambTepHaTuB
(A;,i = 12,..., N). Tpebyercst BHOpaTh MydmIyio anbTepHaTHBY A C y4eTOM MHe-
uuii Q skcreproB (Ey, 4 = 1, 2, ... Q) 00 OlCHKAX aJbTEPHATUB 110 KPHUTCPHAM

(C, j=1, 2 ..., J). Kaxapiii skcriepT E, maeT onenky rijq KaX/10i ajbTepHaTUBe A

10 KpUTCPUIO Q KpI/ITepI/II/I OLICHKH! Pa3indar0TCsa B€CaMU BaXXHOCTHU W? 3aaHHbIMHA

JKcrepTaMy. B CBOIO ouepenb MHEHHs SKCIEPTOB HPEACTABISIOT Pa3IMYHYIO LEH-
Hocts uist JITIP (pykoBomuTest), BEIPAKEHHYIO HEYETKUME OTHOIICHHUSIMH MPEIII0Y-
TeHHsi  (CTENCHBIO  MPEMIIOYTHUTENHLHOCTH  OJHOrO  JKCIepTra  JIPYromy)
W(E;, B), rme W(E, E) —uncimo, onuceiBaroiiee CTENeHb BBIMOTHEHHS PEANOYTCHHUS
E; > E; («ze MeHee BaxeH»).

PazpabGoTaHHbIi METOA PaHXUPOBaHHS ANbTEPHATHB BKJIOYAET CIEAYIOIINE
[Iary:

1.3ananne 6a30BBIX ILKA I OLEHUBAHUS 110 HUM aJIbTEPHATHB 1 KPUTEPHEB.

2. OrmpepeneHue dKCIEpTaMy KPUTEPUATBHBIX OLCHOK AIbTEPHATHB IIO 3a-
JTAaHHBIM IITKajaM, 3aJaHie «BECOB 3HAYMMOCTH» KputepueB. 3ananue JIIIP matpu-
116l OTHOCUTENNBHOH B)KHOCTH 3KCIIEPTOB.

JanpHeiimme Beraucienus npoussoasarcs CIIIP.

3. BbluncneHuWe — 3HAUCHHMH  HEYETKMX  OTHOLICHUH  MPEANOYTEHHUS

plj( (k | )Kamoro 9KCIIEPTA M0 KKIOMY KPUTEPHUIO | I KKION aphl albTCPHATHB

(A A):

r9—rd

pX(k,1) = maxi <2 ; 0,
m?
j

rie I’k(} u I‘ijq — HEYCTKHE MePEMEHHBIC, XapaKTepu3ymolue oueHkr K-i u |-it ansrep-

HATUB MO j-My KPUTEPHIO JKCIEPTOM (; m? — OaJUIBHOCTP LIKAJBI OLCHOK [0 j-MYy

KPUTEPUIO.
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4. BbIUCITEHNE 3HAUEHWH HEYETKHX OTHONIeHHmi mpemmodtenns PYK, |) kax-
JIOT0 3KCIIEPTa C yIETOM BCEX KPUTEPHEB sl KAX 0¥ mapsl abrepHatuB (Ay, A):

p‘*(k,l)=.§mf; pd(k,1)

rae W?— 3HAYUMOCTH j-TO KpUTepusi (HOPMUPOBAHHBIA BeC), OTpeaeeHHas IKC-

nepToMm J.

5. OmnpezeneHne HEYCTKHX TOIMHOXECTB HEIOMHHHPYCMBIX aJbTEPHATHB IS
KaXK/IOTO JKCIIepTa.

3HavyeHre MPECTaBIsieT COO0M CTEleHb, ¢ KOTOPOU aibTepHaruBa K He mo-
MHHHPYETCS HU OJJHOU 13 aJbTCPHATHUB.

6. BblunciieHHE €MHOTO HEYETKOrO OTHOLICHHS IPESAMOYTEHHUS C YIETOM HH-
(opmainu 006 OTHOCUTENHHO IEHHOCTH 3KCIIEPTOB!

H(Aka A|)=i J.L“f‘x Qmin{pH'A(Ak, Ei)aHH'ﬂ(Ah E; ) H(Eia EJ)}’ k=1..,N.

7. OrmpezeneHne HEYSTKOTO MOJMHOMKECTBA HEAOMUHHPYEMBIX allbTEPHATUB
Ha OCHOBAHMH CJHHCTBCHHOTO HEYCTKOTO OTHOIICHHS MPEAIOYTCHHS.

8. OmpeneneHue my4Iel anbTepPHATUBEL

ITocnemoBaTenbHOCTH 1IATOB MpecTaBieHa Ha puc. 7. O0pabotka uHpopMa-
LUK Ha 3Tanax 3 — SMokeT ObITh pealn30BaHa MapajuIeIbHO COTIACHO KOJIMYECTBY
9KCIIEPTOB.

3apanue 6a30BbIX LUKan Ans OLEHKN 3apanue matpupl
anbTepHaTuB 1 KpUTepues OTHOCUTENbHON BAXHOCTH
[
1 - Ci= = - E
FWLE=LING =13 e IR Wi =N =1

I I

prlk1) sk, =LN; =23 ] [pR(k,I) kI =1N;j =13
[ I

PYk,!);k,I =N w |PRKk,1) kI =1, N
| |

HH")J(AK,El);kle HH-H(AK’EQ);k:l’N

[«]

[+]

[]

ula A kI =1N

pH'ﬂ(Ak);kI::LN
|

maxu A (Ak); k=1N

[« & [

Puc. 7. Cxema anroputma BbIGOpa JIyuileii albTepHATHBBI
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[MpennosxeHHBII METO OTAMYAIOT CIAEAYIONINE BOSMOXKHOCTH.:

— olecrme4nBaeT y4eT CyOBEKTHBHBIX OLICHOK, OTPAXAIOIIUX MHEHHS H
npexnouTeHus: nHauBHAyansHoro JIIIP v rpynisl KcnepToB I ONTUMAIbHOCTH
MIPUHUMAEMOTO PELICHUS;

— OT DKCIepTroB TpedyeTcs MHHUMAaJbHOE KOJIMYEeCTBO HH(OpManuu B
yao6HoM 11 HUX hopMme;

— TO03BOJIAET BHIOpaTh OOOCHOBAHHBIE PELICHUS Ja)e IPH HEBO3MOXXHOCTH
JIOCTHYb €TUHCTBA B3TJISI0B IPYIIIIBI SKCIIEPTOB Ha BAXKHOCTh KPUTEPHUEB;

— QIrOpUTM YZO0OEH Ul KOMIIBIOTEPHOH peau3alny, 10IyCcKaeT pacipese-
JICHUE BBIYMCIIUTENHHBIX IPOLEAYP.

B ueTBepToii r1aBe «AJropuTMHYECKOEe M MPOrpaMMHOe ofecneyeHne
CHCTeMbl HHTELIEKTYAJIbHOH MH(OPMALMOHHOI cpeaoii U cucTeMBbI NOJAEP:K-
KU NPUHATHS pelleHuii» MpoBeJeH aHaIn3 METOANYECKHX OCHOB ()OPMHUPOBAHHUS
cucreM ynpasinenus MC u TP, pazpaboransl TpeGOBaHUs K IPOEKTUPOBAHUIO U
HNPOrpaMMHOI peaM3allil CHCTEM, OCYLIECTBICHO NOCTPOCHHE CTPYKTYPHOH H
(hyHKLMOHAIBHOM CXeM, IPUBE/IEH U PacKphIT IepeueHb 00ecTiedYeHnii: MaTeMaTH-
YEeCKOro, UHPOPMALMOHHOTO, TEXHUYECKOT0, JINHIBUCTUYECKOT0, METOJUYECKOT0 U
HPOrPaMMHOTO.

Pazpaborana aBromarusupoBanHas cucrema ynpasineHnus MNC npennpustus,
TPEICTABIISIOMAs CO00M dIEKTPOHHBIN apXuB (DA) TEXHHIECKOH TOKYMEHTAIUH U
AITOPUTMBI T1epepaboTKH XpaHALIMXCS JAaHHBIX. DA INpenocTaBlisieT Bce HE00Xo-
JVIMBIC TaHHBIE JUTS IPOEKTUPOBAHUS U pa3pabOTKU M3AENHs, TEHEPUPOBATh YaCTh
KOHCTPYKTOPCKHMX JIOKYMEHTOB B BHJIE OTYETOB Ha OCHOBE JIaHHBIX 00 M3[ENINH,
XpaHUTh WH(OpMAIMI0O O TNPOpaboTKe pas-
JIMYHBIX BAPUAHTOB KOHCTPYKIIHH.

Pazpaborana QyHKIHOHAIBHAS MOJENb
noxcucremsl ynpasienuss MMC B Buze snex-
TponHoro apxuBa (DA) TEXHHUUYECKOH TOKY-
menranmu, cornmacao 'OCT P 50.1.028-2001,
C IpHMEHEHHEM TIpadUuecKoro NpencTaBie-
Hust npoueccoB |IDEFO. ®yHkiuonansHas
MoJielib DA TpeJCcTaBlIcHa Ha puc. 8 B BUIC
JPEBOBUIHON CTPYKTYpBI, y3JIaMH KOTOPOH
SIBIISIIOTCA TIporiecchl. Mepapxust aToil CTpyK-
Typbl COOTBETCTBYET HEpPapXHUU IPOLECCOB
¢yakunonupoBanus DA. PaspabGoranbl u
MpeaCTaBiIeHbl B paboTe auarpamMma JeKOM-
no3uluu | ypoBHS (GyHKIMOHAILHOW MOJEIH
DA TexHHYECKOH HOKyMeHTauuu. J[ns xax-
JIOTO TpoIiecca, IPEeICTAaBICHHOrO Ha puc. 8,
paspaboTaHa  OEKOMIIO3MLMHM  COTJIACHO
IDEFX.

[IpencTaBieHa MaTeMaTH4ecKast MOJEIb
paszpaboranHOro DA, oIcaHHas C HCIOJb30- Puc. 8. JlexoMno3uuus npoueccos
BaHUEM TEOPUU MHOXECTB. ¢yHKuMOHAIBLHOI Moaean DA
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Ha pucynke 9 moxaszana ¢yHKIMOHAIbHAS JUarpaMMma MOUCKa JJIEKTPOHHBIX
JIOKYMEHTOB B apXMBE TEXHUUECKOH TOKYMEHTALIUH.

Paspabotannas cucrema ynpasierus UAC v moanep KKy NPHHATHS PeICHU
MIOCTPOEHA M0 MOIYJIBHOMY NpHHIMITY. Takas CTpyKTypa MO3BOJISET JIETKO Hapa-
myBaTh (QYHKIMOHAIBHOCTh KKIOH OTAEIbHON HMOACHCTEMBI, HE TpeOys BMeIIa-
TeNbCTBA B Apyrue. CUCcTeMa COCTOUT U3 TPEX MOACUCTEM.

Iloncucrema ynpaBneHHs DaHHBIMH O TpeOOBAaHHMAX 3aKa3uyuKa, IIO3BOJIA-
fomas (popManM30BaTh, AEKOMIIO3HPOBAaTh M TE€HEPHPOBAThH HH(OPMALMOHHYIO
MO/IeTIb TPEOyeMOTo U3/Ieusl.

Ioacucrema cuHTe3a KOHQUTypaluk HHHOBAMOHHOTO M3JEHS MPOU3BOAUT
MIOUCK TOTOBBIX IPOEKTOB, YAOBICTBOPSIONINX 3aJaHHBIM TpeOoBaHHAM. IIpu oT-
CYTCTBUH TAKOBBIX NPOM3BOAUT MOUCK 0a30BOM KOHCTPYKILIMM MAaKCHMaJlbHO OTBeE-
qaromieil TpeOOBaHMSAM, NPOBOJHUT COIMOCTABICHHE XaPAKTEPUCTHUK, BBIICISET
KOMITOHEHTBI TPEOYIOIIHE MOISPHHU3ALIH HIIH Pa3pabOTKH.

IToncucrema MHOTOKPUTEPHATIBHOTO BEIOOpA MO3BOJISIET U3 MHOKECTBA pelle-
HHH, YIOBJIETBOPSIONNX TPeOOBAHMAM 3aKa3uuKa, BEIOPATh Jydllee 3a CUeT BbIe-
JICHUSI M OLIGHKM YacTHBIX IMOKa3aTeJell KauecTBa C y4eTOM HX BECOMOCTH ISt
MOTPEOUTENS 1 IPUBIICYCHUS SKCIIEPTOB B 3TOH 00IaCTH.

CKpHUHIIIOTHI aBTOMAaTH3UPOBaHHOM cuctembl ympasieHns MUC n nmogmepixku
NPHUHSTHS PEIICHHH, HA MpUMepe Pa3paldOTKH MPOEKTa reHeparopa KUCIOpoAa Ha
OCHOBE KOPOTKOIIMKIIOBOW Oe3HArpeBaTeIbHON acopOLUH MpecTaBieHb! Ha puc. 10.

Up.

— Beibpars sug goxymest

Hopmarueite | Mpaea
ACKyMeTH | nonbIosaTene

b,

OnpeaznuTE KPHTEDWN
TODUSOHTENBHOA CCHINONHOCTH

Up.
OnpenenuTe mUTEpHM
EXORILME B COCTAE
pyTix ofisexTos

p.

Onpzpensnms
ADHTEDHR NOHCEE

Up.
OnpegEnuTE KDMTEDHI HEDY WSk

[,

3 Cnpegenur:

nopRAcuettbE

aocymerTooBopota M

NDEMNDHAT HA

Puc. 9. ®ynknuoHaIbHAsi HATPAMMA MOHCKA TOKYMEHTOB B JA
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Puc. 10. CKpuHIIOTHI ABTOMATH3HPOBAHHOI CHCTEMBI YIIPABJICHHSI:
a — IepeBo TpeOOBaHMiA; 6 — iepeBO KOHGHUTIypanuy 6a30BOT0 M3EIHS;
6 —IIOUCK KOMIIOHEHTOB; 2 — YIIPaBJICHHUE aTPHOYTaMH IIOHCKa,;
0 —3KCIIEPTHAs OLICHKA AJIbTEPHATHUB; € — PE3yJIbTaT SKCIIEPTHOIO OLCHUBAHHS

OCHOBHBIE PE3YJIbTATBI PABOTbI

IIpeanoxena MeTOAMKa MHTEPAKTUBHOTO aBTOMATH3UPOBAHHOTO B3aHMMOJEH-
CTBUS MOTPEOUTENS U pa3pabOTIMKA MPOIYKIHH.

IIpeano>xeHbl MOAXOABI K YHNPABICHHUIO Ka4eCTBOM NPOAYKIHMH HAa PaHHHUX
CTAJMAX TPOCKTHPOBAHUSL.

TpemnoxxeH MexaHU3M UACHTHPHUKALUN U GOpMaNU3alii UCXOTHON HHOP-
MAlIUH JJIsl TPOSKTUPOBaHKsI HHHOBALIMOHHOM MPOIYKIHH.

Pa3paboTaHbl METOABI U aJIrOPUTMbI aBTOMATH3UPOBAaHHOTO CHHTE3a KOH(H-
rypali MHHOBAIMOHHOTO W3NS, HauOoJee MOJIHO YAOBISTBOPSIOMIETo Tpebo-
BaHUSIM NOTpEOHUTENCH.

Pa3paboTaHbl METOIBI M AITOPHUTMbI MHOTOKPUTEPUATBHOTO PAHXKXHPOBAHUS
QIBTEPHATUBHBIX KOHQHUTIYpalMil B yCIOBUSAX HEONPEAEIEHHOCTH MPH MPOSKTHPO-
BaHWHU WHHOBAIIIOHHON MPOXYKIINH.

Pa3paboTaHbl OCHOBBI YNPABICHHS MPOCKTOM CO3IaHUSI WHHOBAIIMOHHOMN
HPOIYKIMH, TOCTPOCHHbIE Ha OCHOBE TEXHOJIOTMH YHPaBICHHUS KOHGHUTYparuu
n3aeNusl.

Pa3paboTaHo alropuTMHUYECKOE ¥ IPOTPpaMMHOE 0OECIIEYeHHE MPOLIECCOB YIIPaB-
JICHUsI TIPOSKTUPOBAHNSI HHHOBALOHHOM TIPOIYKIIUH Ha mpuMepe ycTaHoBKU KBA.

PazpaboTaHHBIE METOIBI U AITOPUTMBI ALIPOOUPOBAHB! U BHEAPEHHI B PaMKax
MHTErPUPOBAHHOI aBTOMAaTHU3MPOBAHHOW CHUCTEMbI YIPAaBJICHHS MPOIECcCaMU pas-
paboOTKK CHCTEM >KH3HEOOECIICUEeHHsI M CPEACTB 3allUThl opraHoB nbixanus OAO
«Kopnoparus «PoCXUM3aIInuTa».
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