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B.H.Barun (MockoBckMii SJHepreTu4ecKuii HHCTUTYT)

S mpennararo 3aTpoHYTH cerofHs Ha HameMm Kpyriom crose ciiemyroniue OCHOBHBIE MPOOJIEMBI,
OTHOCSIIIIUECS K NHTEIUIEKTYaIU3alluyi CUCTEM aBTOMAaTU3HPOBAHHOIO IPOEKTUPOBAHUSI.

1. Yro takoe uaTemnekryansabie CAIIP (MICAIIP)? KakoBBl MPHHIUIB UX TIOCTPOCHUS U OCHOBHBIC
KOMIIOHEHTHI?

Uro Takoe 3HaHUA? B WeM cocTouT crieruduka MpoeKTHHIX 3HAHUH?

Kakwue s361xu ipenctasnenust aydme moaxoasat s UCAIIP?

KaxoBsr Mexanu3mbl 00paboTku 3Hauuit B MCAIIP?

Urto takoe HE-dakTopsl 3HaHNH 1 KaK UX MOJEIUPOBATH?

Ha wmoii B3rusa, unreimekryanmsanuss CAIIP npeacraBnsier co0oit ycuieHHe TpaJWIMOHHBIX
CUCTEM aBTOMATU3UPOBAHHOI'O MNPOCKTHPOBAHUA HOBBIMHU I/IH(bOpMaIlI/IOHHI)IMI/I TCXHOJIOT'USMU,
OCHOBaHHbIMU Ha 3HaHWsX. Jlns noseimenus 3¢dextuBHocT CAIIP, 0cOOEHHO Ha paHHUX CTaAMIX
pa3paboTku, TpeOyeTcss BHEAPUTh B COCTaB X CPEICTB CHCTEMbl MH)XEHEPHH NPOEKTHBIX 3HAHHH.
CucremMbl WMH)XEHEPHHM 3HAaHUA — O3TO NPOTpaMMHBIE CHUCTEMBI, CHA0)XCHHBIE CIEHUAIBHBIM
WHCTPpYMEHTapHeM IepepaboTKu TPy IHO(DOPMAIN3yEeMBbIX CBEACHHUH, BKIIOUAIOIINM CTPAaTETHH [TONCKa,
ynpasieHne 6a3aMu 3HaHWM, MEXaHU3MBI BEIBO/A U 1p. Emie pa3 ormeuy, 4To 3TH CHCTEMBI HA OCHOBE
3HaHUII HUKOMM OOpa3oM HE NOIMEHSIOT OOBYHBIE mporpammubie Moxynun CAIIP, Takme xak
MOJCUCTEMBI TEOMETPUIECKOTO MOJIEIIUPOBAHMS, IAKETHl IIPOrPaMM PacdeToB Win 0a3bl JAHHBIX IO
KOHCTPYKIHMSAM M MarepuanaMm. Peub MIeT UMEHHO O COBMECTHOM HCIIOJIb30BAHUH MHTENIEKTYaIbHBIX
KOMITOHEHTOB Y TPATUITMOHHBIX TeXHOIOTHH (cM.[1-3]).

He nITasce ceifuac mocTpouTh Kakyro-a1100 0OLIyI0 apXUTEKTYpy HOA00HONH MMOPUIHON CHUCTEMBI,
sl OTPaHUYYCh OINpeNeTIeHueM HHTe/UIeKTyanbHoN noxacucteMbl CAIIP kak ceMHOTHYECKON CHCTEMBI.
Takoe npenctasnenue o6 unHrenmnekTyanbsHblx CAITP BocxomuT k m3BecTHO# rumotese A.Hprosmna,
COTJIaCHO KOTOpPOH «HE00X0AMMOE M JIOCTaTOYHOE YCJIOBHE ISl TOrO, YTOOBI HEKoTopas (usnueckas
CHCTEMa MOTJIa MPOSIBIISATh MHTEIUIEKTYILHOCTD, COCTOUT B TOM, YTOOBI OHA SIBJISIIACH YHUBEPCAIBHOM
cucteMoil (popMaNbHBIX MAHUITYJSIIMHA HaJ KOHKPETHBIMH CHMBOJIAMH» ((DaKTHYECKH 3TO YCIOBHE
SKBHBAJICHTHO OIPENIEICHUI0 MaiHbI A. ThioprHTa).

Jlormueckmit moaxoxm Kk WCAIIP oxBaThIBaeT TEOpPETHUECKHE W TPAKTHUECKUE MPOOIEMBI
MPEICTaBICHUS TPOSKTHBIX 3HAHWA — TIOHSATHHA, CYXACHUH, yMo3akimodeHund. Peur wumer 00
ABTOMATHU3UPOBAaHHOM (POPMHUPOBAHMM TNPOEKTHBIX IMOHATUH W CBA3CH MEXIy HHMH, a TaKXke O
KOMIBIOTEpHOH 00pabOTKe CYXICHWH W PACCYXKACHUH NPOEKTUPOBHIMKOB. UeM XKe OTINJaroTCs
CEMHUOTHYECKHE CHUCTEMBI OT OOBIYHBIX Jormueckue cucrteMm? IIpexzae Bcero, 3T0 OTKPHITOCTh H
JUHAMHYHOCTb CCMHOTHYCCKHUX CUCTEM.

I/ICXOI[H]:IM 3JIEMEHTOM CEMUOTHYECKOH CHCTEMBI SBJISIETCS 3HAK. 3HAK BKIIOYAET B Ce6ﬂ TpHUu
acriekra: WMs 3Haka (CHHTaKCHYECKWIl acIeKT), COep)KaHhe 3Haka (CeMaHTHYECKUi acrekr),
Ha3HAa4yeHUe 3HaKa (TparMaTHYecKuil acnekT). B TpoeKkTHOH neaTenbHOCTH Ul TIpeNCTaBICHHS
WH)KCHEPHBIX ~ 3HAHUM [IMPOKO MCHONB3YIOTCS  Pa3HOOOpasHble 3HAKH, NPUYEM CHHTAKCHUC
COOTBETCTBYET CTPYKTypE IPOEKTHBIX 3HAHWH, CEMAaHTHKa — X CMBICIY, COAEPKaHMUIO, a IparMaTnka—
UX UCIIOIb30BAHMIO.

Cemuotnueckue cucremsl 1o [I.A.ITocrienoBy SIBISIOTCS PaCIIMPEHUEM KJIACCHYECKUX (OPMalIbHBIX
cucrteM. Ilo cyTn, CEeMHOTHYECKHE CHCTEMBI MPEICTABIAIOT COOOW Takue JUHAMHYECKHE CHCTEMBI,
TEKyI{e COCTOSHHS KOTOPBIX MOXHO ONHUCATh C IOMOIIBIO popManbHbIX cucteM. Oco0eHHOCTh 000
CEMHOTHYECKON CHCTEMBI IPOSIBISACTCS, MPEXIE BCETO, B €€ OTKPHITOCTH, TaK Kak B HEH IO
OTPE/ICIICHUI0 UMEIOTCS: 1) MpaBuia, U3MEHSIONINE CHHTAKCHC (OPMaJIbHON CHUCTEMBI;, 2) MpaBUIa,
M3MEHSIONINE CaMy CHUCTEMY MCXOJHBIX MOCTYJIATOB, aKCHOM, OOLIMX 3aKOHOMEpHOCTeW; 3) mpaBuia

kv



HU3MCHCHHA Ha6opa IpaBuJlI BbIBOJA. I[aHH])Ie CUCTEMbl NPUHUMAIOT BO BHHUMAaHUE HE TOJIBKO
CHUHTaKCHYECKHE, HO U CEMAaHTHYECKHE W IparMaThuecKhe aclekThl 00paboTKM 3HaHMM, U OyaydH IO
CBOEH CyTH AMHAMHYECKUMH CHUCTEMaMH, MOAJAEPKUBAIOT PACCYKACHUS 3[PABOrO CMbICIA U METOJbI
peaiM3ani HEMOHOTOHHBIX, MOJIAIBHBIX, a0yKTHBHBIX U HEUETKHUX PAcCyXICHHH.

B.M.Kypeiiuuk (Taranporckuii rocyaapcTBeHHbIH paIuOTeXHHYECKU YHUBEPCUTET)

B cBoe Bpems omHo u3 mepBbix ompeneneHuit MCAIIP xak ruOpuIHON 3KCIIEPTHON CHCTEMEBI
npemioxmn J.A.Ilocnenos [4, 5]). On cBsaspBan apxutekrypy MCAIIP ¢ ruOpugHOi SKcmepTHOU
CHCTEMOI, BKIIIOYAIOIICH WHTEIUIEKTYaIbHbIN HHTEpdelic, 0a3y 3HaHUH, pelaTeNb, BEIYUCINTENb, OJIOK
MMHTAIMOHHOTO MOJIEJIUPOBAHUsI. MBI MHOTO CIIOPWIIM Ha 3Ty TEMY.

B.B.Tapacos (MockoBckHii rocyiapcTBeHHbBIH TexHu4ecknii yuusepceurer um. H.9.baymana)

Ho 1o, uTo B ynomsanyu, ects, BOOOIIE, OnpeneeHne THOPUIHON SKCIIEpTHON crcTeMsbl. [logemy
ono oroxnaectBisiercs ¢ VICAIIP? Bce-taku MeTOJONOTHS M apXUTEKTypa TMOPUIHBIX SKCIEPTHBIX
CHCTEM — JIMIIb OJTHAa U3 BO3MOXHBIX. MHe kaxercst, 4to cTpykrypa UCATIP Moxer ObITh HepeMeHHOI
n pasnnyHoil. Ee koHKpeTHas peann3anus JOJDKHA 3aBUCETh IO KpaiHEeH Mepe OT TakuxX (akTopoB Kak
CTagus NPOEKTUPOBAHWS W YPOBEHb WHTEIUICKTyalu3auuu (MHAMBUAYAJIbHBIH, TI'PYIIOBOW WM
OpraHu3alMoHHbIN) [3]: He cieayeT cuuTaTh THOPHUAHYIO SKCIEPTHYIO CHCTEMY MaHaleel, IMOCKOJIBKY
Ha TPYNIOBOM YPOBHE PEYb MOXET IOMTH O MHOTOareHTHOH CHUCTEME, a Ha HAYaIbHBIX CTaIMAX
MIPOEKTHUPOBAHUS — O CEMHOTHIECKOM Oa3e 3HaHUH.

B.H.Barun (MockoBckHii JHepreTu4ecKnii HHCTUTYT)

U3 Bcex meradop, MCIONB3yeMBbIX Ul ONpeleleHHs IOHATHSA «3HaHHe» (BCIOMHHUM, HAIpHMeEp,
€BaHIeNIbCKYI0 MeTadopy «BBIpAIIMBAHUS 3epHA» WM MeTadopy «3axoKeHHOro (akenay), Mbl Oylem
MPUACPIKUBATHCS CIENYIOUIeH: «3HAHUE — 3TO OOOCHOBaHHOE MCTHHHOE yOexxaeHue». Jta Meradopa
YAUBUTECIbHO TEPEKIUKACTCA C OINPCACICHUEM 3HaHuA, JaHHBIM B Bonpmoit OHHOUKIIONCAHUHN I101
penakuueit C.H. FOxaxosa, CIIB, 1.9, 1902, c. 688, rue cka3aHO, YTO «3HAHHUE... — YOCKICHHE B €ro
HUCTUHE 1O pCaJIbHBIM IPUYUHAMD.

JIroboe yOexneHne, KOTOpoe HaxOoAMTCs B 0a3e 3HAHUM CEMHOTHYECKOH CHUCTEMBI, CTaHOBHUTCS
3HAHHMEM, €CJI €ro MCTHHHOCTH IOATBEpKaaeTcst (000CHOBBIBAETCSI) HOBBIMHU (haKTaMH, OOBSICHEHUSIMU
WK HaOMIOACHUSIMH [6].

Koneuno, B maeane xopomo ObUIO ObI MMETH JI€JI0 C MOJHBIM M HEMPOTHBOPEYMBHIM 3HAHHEM,
OTIMCHIBAIONIMM TIPEIMETHYIO 00JacTh. B KiTacCHYeCKMX JIOTHUECKHX CHCTEMax CBOWCTBO IOJIHOTEHI
00BIYHO (HOPMYIHPYETCST CIAESIYIOINM 00pa3oM: UII MHOXeCTBa (OPMYIN C 3aJaHHBIMH CBOHCTBAMU
HCXOJHAsl CHCTEMa IIOCTYJIATOB U IIPABWJI BBIBOJIA I0JDKHA 00ECIIEYNTh BBIBOJ BCEX (POpMyII, BXOASAIINX
B 3TO MHOKECTBO. Ba)kKHO Taxke CBOMCTBO HENIPOTHBOPEUNBOCTH, CYyTh KOTOPOT'O CBOAUTCS K TOMY, YTO
ncxogHasd CUCTEMa IOCTYJaTOB W IIpaBUJI BbIBOJAa HE JOJDKHA AaBaTb BO3MOXXHOCTH BBIBOAWTH
(dopMyJibl, HEe NpUHAISKAIIUE 33JaHHOMY MHOXKECTBY (OpMyN C BBIOPaHHBIMH CBOMCTBaMH.
Haan/lMep, IMOJIHBIC CHUCTEMblI AKCMOM M IIpaBHJI BbIBOJIa B KJIACCHYCCKOM HMCUHUCIICHUU IMPCIAUKATOB
MIEpBOTO MOPSIKA TTO3BOJIIOT MOTYYUTH JIF00YyI0 popMyity M3 MHOXKecTBa 00LIe3HAYNMBbIX (opMyIt 1 He
JIAI0T BO3MOKHOCTH TTOJIYYHUTh Kakne-1100 GpopMyJibl, HE 00Jaiaroiie 3TUM CBOHCTBOM. OT IOTHOTHI
nH(popManny, coaepkalleiics B 0a3e 3HaHHIA, 3aBUCUT U ITOJHOTA OTBETOB HA 3alPOCHI, IPEABSIBIIICMbIC
B 3TOM Oaze

Ecnu B 6a3y 3HaHMH, coIepiKallyi0 CBEAEHHS O CTyJEHTaX HEKOTOPOro By3a, IOCTYIHJI 3arpoc,
siBIIsieTCst I VIBaHOB CTYJIEHTOM 3TOTO BY3a, TO OTBET OyIET MOJI0XKUTEIBHBIM, €CIIN 3TO Ha CAMOM JIelie
Tak. B ciyuae Heyznauum ¢ 3TUM 3a1ipocoM BO3MOJXKHBI IBa BapHaHTa: a) IBaHOB — HE CTyAEHT U 0) cTaTyc
VBaHoBa He u3BecTeH. [lepBblii BapuaHT UMEET MECTO, €CIIM MBI IPUAEPKHUBACMCS HPEANIOTI0KEHHS O
3aMKHyTOCTH MHpa (Peiirep), xorma paccmaTpuBaroTcsi (h)akThl, KOTOpPbIE HE MOTYT OBITH HaliJIeHBI
(BbIBenieHbI) B Oa3e 3HaHWi, Kak X orpuuanus. O BTOPOM BapHaHTE TPYAHO YTO-THOO cKazaTh. Takum
oOpazom, eciau B 0a3e 3HAHMW COZIEPIKATCSI CBEIEHHS HE O BCEX CTYAEHTAX, TO, ECTECTBEHHO, Takas
HeroyiHasg 0Oa3za W OyAeT JaBaThb OTBETHI TOJIBKO O TEX CTYJEHTaX, CBEIEHHsS O KOTOPBIX B HEi
colepiKaTcs.

B mpoekTtupoBaHuM, KaK ¥ BO MHOTHMX JPYTHMX IPAKTHYECKUX OOJACTAX, IOJyYUTh IIOJHYIO H
HENPOTHBOPEUMBYIO0 0a3zy 3HAHWH, KaKk IPaBWJIO, HEBO3MOXKHO. OTO OINpEIeseTcs] CHelu(UKOM
npoekTHbIX 3HaHUU. B mpaktrke HOKP nocTatodHO BBICOK YIENBHBIN BEC IUIOXO (hOPMATU3yEeMbIX
wm coBceM He ¢dopmanmzyembix 3HaHud. [losTomy TpymHO (a dame BcCero, HEBO3MOXKHO)
copMyIUpOBaTE HCXOAHBIE (AIPHOPHBIE) CBONCTBA, KOTOPBIM JOJDKHBI YIOBIETBOPSTH (OPMYIIBI
BeiBoa B ICAIIP kak ceMHOTHYECKOH CHCTEME.

B.B.Tapacos (MockoBckHii rocyiapcTBeHHBIH TexHu4ecknii yuusepceurer um. H.9.baymana)

Boo0bue roBopsi, cCeMHOTH3ALMsI 3HAHUSI CBsI3aHA C IIOCTPOSHUEM JIOTHKO-IT€OpanyecKuX MOJIeIeit.
MHe KaKeTcsi, YTO MOCTPOEHHE JIOTHKO-aJIreOpaniyecKix M TOMOJIOTHUECKUX TEOPUi MPOEKTUPOBaHus (a
NepBble BapHaHTbl MOJOOHBIX TEOPUI YK€ CO3JaHbl, s MOTY YIOMSHYTH 3/I€Ch OOIIYI0 TEOpHIO



npoekTHpoBanns Moumkassl [7] u paGoTel m3BecTHOTrO Joruka Tpeypa [8] — cMm..takke [9]) siBiasiercst
HEOTHEMJIEMbIM acleKTOM pa3paboTku uHTe/ueKTyabHbIXx CATIP.

Ho BHauase, HECKOJIBKO CJI0B O IPOEKTHBIX 3HaHUAX. Crienudrka 06a3 NpPOEKTHBIX 3HAHUI COCTOUT B
TOM, YTO OHH BKJIIOYAIOT 3HAHMS O NPEIMETHOH 00JacTH, 3HaHUS 00 OrpaHWYEHHSX W 3HAaHUS O
pemieHusix npobsembl. Kpome TOro, MOKHO BBLACINTH PA3JIMYHBIE THIIBI IPOEKTHBIX 3HAHMH I10
MIPU3HAKaM MX TIIyOMHBI U jkecTKOCTH. [1o epBoMy Npu3HaKy, IPOEKTHbBIC 3HAHUS MOIPA3AEIISIOTCS Ha
rIyOMHHBIE W TIOBEpXHOCTHBIE. [1OBEpXHOCTHBIE 3HAHWSA OCHOBAaHBI HAa HHTEPHPETAIMH OTACIBHBIX
(parMeHTOB WHIMBHIYAJIFHOTO OIBITA TNPOCKTAHTOB M KOHCTPYKTOPOB, [UII HHX HE CYIIECTBYET
HUKaKo# eauHoW Teopru. HaoGopoT, riyOrMHHbBIE 3HAHWSI OCHOBAaHbI HA HEKOTOPOH (yHAaMEHTAIbHOM
TEOpHH, HAlPHMeED, 3aKOHAX MEXaHHKH.

I'myOunHBle 3HaHMA Bcerga OoJee yCTOHYMBBEL, a0CTPakTHBI W OOIIENPH3HAHHBI, TOTAA Kak
MOBEPXHOCTHBIE 3HAHMS, OYy4n CKOpee JIOKAIbHBIMU, OOBSCHSIOT OTAENbHbIE (DAKThI, MOATBEPIKAAIOT
OTJICTIbHBIC MJIEM U KOHKPETHbIE TMHoTe3bl. Pazymeercsi, JUXOTOMHIO «IIOBEPXHOCTHBIE — TITyOWHHBIE)
3HaHUS MOXXHO MEPEeBECTHM U B IUIOCKOCTh «IOJNHBIX — HEMOJHBIX» 3HAHUH K B IIOCKOCTb
«IIPOTHBOPEYMBBIX-HETTPOTHBOPEUNBBIX 3HAHUID.

[To BTOpOoMy mpH3HaKy, MPOEKTHBIC 3HAHMS MOJPA3AEIAIOTCS Ha KECTKHE M HEXKECTKUE (MATKHE).
ITokazaTeneM >KECTKOCTH CIIy>KaT TOYHOCTh, OJHO3HAYHOCTh, BO3MOKHOCTh KOJIMYECTBEHHOTO OITUCAHHS
C TIOMOIIIBIO ypaBHEHMH, aJTOPTMOB U PEATN3ANH B BHJIE TPAJULIMOHHBIX ITAKETOB MPOrpaMM. Msrkum
3HAHUSAM CBOWCTBEHHBI HETOYHOCTb, MHOTO3HAYHOCTb, HEYETKOCTh. [l WX TpeacTaBleHHA WU
00paboTKH B KOMIIBIOTEPE HYKHBI CIELUAIbHBIE METOIBI W MOJENH, HAlpHUMEp, JHHIBUCTUYECKHUE
NIEpEMEHHbIE, HEUETKHE MHO)KECTBA.

IIpencraBnsiercss oueBUIHBIM, uTO MHTeIeKTyanu3anust CAIIP nomxHa NPOBOOUTHCS, HCXOAS W3
U7eU AONOJHUTEIBHOCTH YKa3aHHBIX TUIIOB 3HAHHH.

B.H.Barun (MockoBCKHii JHepreTH4ecKuii HHCTUTYT)

C 3TuM TpyAHO HE COTJIACUTHCS.

Wrak, mpencraBUTh NPOEKTHBIE 3HAHUS — ATO 3HAYMT BBHIPa3HTh B HEKOTOPOM (opMaliu3Me
nMeronuiicst y Hac obpa3 u3nenus (co3naBaeMoro npoaykra). CooTBETCTBHE MEXKAY MPOLYKTOM H €ro
IIPEICTaBICHUEM MOXHO YCTAaHOBUTH ITyTEM CEMaHTHUYECKOro aHanu3a. CienoBaTenbHO, IPeICTaBIeHNE
JIOJDKHO TO3BOJINTH OCYIIECTBIATH aHAIW3 HCTHHHOCTH BBICKAa3bIBAHMM O MHpE, T.€. IO3BOJHTH
OTIPENENNTh, YTO B 3TOM MHpPE BJIEYET HUCTHUHY, a YTO — JIOXKb. 3/1€Chb U KPOETCS OCHOBHAs TPYIHOCTb
CEMaHTHYECKOTO aHalM3a 3HAHWHA: HMCTUHHOCTHOE 3HAYECHHE BbBICKA3bIBAHUS MOXET OBITh Kak
U3BECTHBIM, TaK M HEU3BECTHBIM, HE3aBUCHMO OT TOTO, KAKOE OHO Ha CAMOM JEJIE.

@Dopmanusysi CTpOTuE, KOPPEKTHBIE pAacCyKACHHs, KJIAacCH4ecKas JOTMKa, K COXXaICHHIO, HE
MPUHUMAET BO BHHMaHHME HEKOTOpBIE AaCHEKThl PEAIbHBIX YEIOBEYECKHX DPACCYXKICHHUIl (3apaBblii
CMBICII, IPOTUBOPEYHBOCTh, HEONIPE/IEIEHHOCTh, HETOYHOCTh, HEUETKOCTh MH(popMarun). Mmes nerno ¢
HEIOJIHOM, HETOYHOI, TPOTHBOPEUNBOM, HEOIPEAEIIEHHOM MIIn HeYeTKOH HH(popMalueit (Bce 3TH cioBa,
HauMHAIOIIUEeCs ¢ HpUCTaBKU «He» c Jyerkod pyku A.C.Hapunbsau [10] cramum nHassiBath HE-
(dakTopaMM 3HAaHWI), YEIOBEYECKHE pACCYXKJCHHS 4Yalle BCEro IMPEANOJOXHUTEIbHb U JIMIIb
NIPaBAONOA00HBI, TUHAMUYHEI U JIOJDKHBI IT0JIBEPraThCs NEPECMOTpPY (PEBU3UH).

XKecrkue ¢GopManbHbIe CHCTEMBI KJIACCHYECKOW JIOTMKM HE MOAXOAAT JUIi MOJCITUPOBAHUS
HECTPOTHUX, TOABEPTalOUINXCA MEPECMOTPY MPOEKTHBIX paccykaeHuid. Kpome Toro, B KiaccHyecKux
(opmaibHBIX cHcTeMax Mex Ly GOpMysiaMH OTpeseNsSeTcs OTHOIIEHHE BHIBOJIMMOCTH A, KoTopoe:

e peduekcuBHO: A1,A,,...,AjAA; i=1,..n;
e TPAH3MTHBHO: ecii A1 A,,..., A\ AB 11 ALA,,...,Ap,BAC, To A}, As,....ALAC;
e MOHOTOHHO: ey Aj,A,,...,A,AB, T0 A,As,...,A,,CAB.

Ot QyHIaMeHTaNbHBIE CBOMCTBAa BBIBOJA (OPMAIM3YIOT TpeOOBaHUS K OOIE3HAYHMMBIM
paccyXIeHUIM
e  BBIBOJI 3AKJIIOYEHHUS, SIBJISIOIIEIOCS OJJHOI M3 TIOCBUIOK, €CTh O0IIe3HaYnMast OTeparys;
® [POMEXYTOUYHBIE pE3yJbTaThl MOXKHO HCIIOJIb30BATh [UISi YCTAaHOBJICHHS OOIIE3HAYMMOCTH

3aKIJIIOYEHNUS;
® TIOJyYCHHBIN pe3yJIbTaT HE ONPOBEpraeTcs 100aBICHNEM HOBBIX ITOCHUIOK.

Takum  oOpa3oMm, CBOWCTBO  MOHOTOHHOCTH  NPEMATCTBYeT  MHpsAMod  dopmanmsanuu
nepecMaTpuBaeMbIX paccyxiaeHnil. CienoBaTenbHO, C YHCTO CHHTAaKCHYECKOW TOYKHM 3PEHHS
MIOCTPOEHHE HEMOHOTOHHOM CHUCTEMBI BBIBOJA JE€NaeT HEOOXOJUMBIM OcCiIalJieHHEe CBOWCTB
JIeAYKTUBHBIX CUCTEM KIIaCCHYeCKOH jJoruk [6,11].

Uro kacaeTcs MPOTHBOPEUNBOCTH MPOEKTHBIX 3HAHHUM, TO €€ IMOCIEACTBUS B CHITy MOTEPH Pa3HUILIBI
MEXAY MCTHHOW M JIOKBIO B JIOTMYECKMX KOHCTPYKLHSX MOTYT OBITh NMOWUCTHHE Pa3pyILUTEIbHBIMH.
OTMeTHM, YTO IIpU MPEICTaBICHUH U 00pabOTKe MPOTHBOPEUUBHIX 3HAHUI BO3HUKAIOT JBE IPOOJIEMBI
IlepBas kacaercsi accuMWisiuM (YCBOEHHMsI) IPOTHBOPEYMBOM HMHGOpPMAaNMM, T.€. CIOCOOHOCTH
BKJIFOUaTh IPOTHUBOPEUHs B 0a3y 3HAHUHM U BO3MOKHOCTH padOTaTh ¢ MPOTUBOPEUHMBON 0a30i 3HAHWUIL.



Bropas mpobieMa 3akiroyaercs B akKOMOJAUUH (TMPUCHOCOOJIEHUH) MPOTUBOPEYMBOIO 3HAHUS, T.€.
Takol Moaudukanuu 6a3bl 3HAHUH, TP KOTOPOI OHAa CTAHOBHUTCSI HEIPOTUBOPEYMBOM. DTH JIBE 3a/1a4u
TECHO CBSI3aHBI MEXIy COOOH, M OT MX COBMECTHOTO PELICHHs 3aBHUCHUT oO0Imas mpobiieMa BBIBOJA
YTBEPKACHU B IPOTHBOPEUNBON 0a3e 3HAHHH.

Ha nepBblii B3ri1s11, MCXOAS U3 3[paBOro CMbICIA, Mpo0ieMa acCHMUIISIIIMK [TPOTUBOPEYNH MOXKET
OBITh pa3pelieHa IyTeM BBEICHMS IMOPSAKA pealn3allid BBIBOJA, KOTJAa CHAYasa IBITAIOTCS BBIBECTH
pacCyXIeHHs, CBI3aHHbBIC C YAaCTHBIMH (DaKTaMH, a 3aTeM YK€ PACCYKICHHUS, OTHOCSIIUECS K OOmMM
3aKOHaM. TpyIHOCTb HaXOXKICHUS IMOPSIKA peai3alliy BBIBOJA 3aKIIIOYACTCsl, KOHEYHO, B CEMAHTHKE
YTBEp)KACHUH, KOTOpas B OOILIEM Ciydae Heo4deBHAHA. MOXKHO TOBOPUTh, YTO YTBEpXKIcHHE B
BBIBOAUMO M3 TOCBUIOK Ap,A,,...,A,, €CIM KaXIas IMOCBUIKA PEJIEBaHTHA 3TOMY yTBepxkiaeHuto. Ho
MIOCTPOEHHE TAKOH PENEBAHTHOW JIOTMKH NMPUMEHUTEIBHO K MPOOIEMaM MPOEKTUPOBAHUS CBA3aHO C
OOJIBIIMMH TPYJHOCTSIMH. B JlaHHOM cilyyae MOXXHO BCIIOMHHTbH 00 HJIESIX CUTYallMOHHOW CEMaHTHKH,
IZie BBIBOJBI JENAIOTCS TOJNBKO B MpeAeiax TOW CHUTyaIluM, KOTopas MMeeT MECTO B JaHHBIH MOMEHT.
EcrectBeHHO, mpu mepexonie K APYroil CUTyalMu JOJDKHA IPOW3BOJIUTHCS PEBU3Ms 0a3bl 3HAHUH U
BBIBE/ICHHBIE paHEE YTBEPIKICHUS MOT'YT OKa3aThCsl HEIPUMEHUMBIMH JUIS BEIBOJA HOBBIX.

Uro kacaeTcs aKKOMOJAIMM IPOTHBOpPEYMs, TO 3[ech IpobieMa 3akirodaercss B 00paboTke
«IOAO3PUTENBHBIXY» GOPMYI (T.€. POPMYII, KOTOPBIE MOTJIH ObI OBITH MPOTUBOPEUYNBEIMH) KaK TUIIOTES.
31ech BO3HHKAIOT TPHM 3aJadd: BO-TIEPBBIX, KAaKUM 00pa3oM YCTaHOBHTh HENPOTHBOPEUYUBOCTD
«TIOJIO3PHUTENBHBIX  (OPMYI» CpPEeIu MHOXKECTBA JPYrHX (HOPMyN; BO-BTOPBIX, Kak (DOPMAIbHO
YCTQHOBUTH U ONHCATh MHOXECTBO OOIIMX YTBEPKACHWH, BBIIBHIAEMOE KaK THIIOTE3bl, U B-TPETHUX,
KakuM 00pa3oM 3TH TUIOTE3bl MOTYT B3aUMOAEHCTBOBATH C JIPYTMMH YTBEPXKIACHUSAMH IJISI BBIBOJA
HOBBIX.

Bepuemcs k Takomy BaxkHoMy HE-dakTopy 3HaHMI Kak HEMOHOTOHHOCTb, YaCTO MPOSIBIISIOIEMYCS
B CEMUOTHYECKHUX cHcTeMaX. HEeMOHOTOHHOCTh O3Ha4aeT, 4TO IepecMaTpUBAaEeMble PacCyXICHHUS HE
SIBJISIFOTCSI B KJIACCHYECKOM CMBICJIE OOIE3HaYMMBbIMU M €CIIH YTBEpIXK/IeHHEe B BBHIBOAMMO M3 TOCHUIOK
A,Ay,...,A,, TO cyliecTByeT Mmomenb it {ApA,,..., A} U {F}, He monrBepxnatomas B, rme {F} —
MHOXKECTBO HOBBIX HOCBUIOK. OTMETHM, YTO Ipo0iieMa HEMOHOTOHHOCTH TECHO cBs3aHa ¢ Takumu HE-
(bakTOpamMu 3HaHUS, KaK HEIIOJIHOTA ¥ POTUBOPEYUBOCTb.

Teneps oOparumcst k takuMm HE-¢akTopam 3HaHHS Kak HETOYHOCTh M HEOIpeeJeHHOCTh. Ecnn
HETOYHOCTh OTHOCHTCS K COJEP)KaHWI0O HH(OPMAIWH, TO HEOINPEAEIEHHOCTh — K €€ HCTHHHOCTH,
ITOHUMAEMOI B CMBICIIE COOTBETCTBHS PEalbHOM IEHCTBUTENBHOCTH (CTETIEHH YBEPEHHOCTH B TOM HIIH
nHOM 3HaHWM). Kaxnmplii (akT peaapbHOro MHpa CBS3aH C MEPOU OIPENeNIeHHOCThIO HH(OpMAIIHH,
KOTOpasi yKa3blBaeT HA CTENEHb 3TOW yBEPEHHOCTH. IIOHATHS «OIPEAETICHHOCTH» U «yBEPEHHOCTH)
JIOBOJIBHO TPYJOHO (OPMaIN3yeMBbl U TSI UX OIPEIEIICHHs Jallle BCETO UCTIONIB3YIOTCSI KOJTMIECTBEHHBIE
Mepbl. OCHOBHaAsl HIes TakoW Mephl 3aKiloyaeTcs B BBeACHHM (yHKIHMU HeolpenerleHHOCTH unc(p),
MIOHUMAaEMO#1 KaK OIpeJeJICHHOCTh TOT0, YTO BBICKAa3bIBAHUE P, COAEpIKalleecs B 0a3e 3HAHWM, UCTUHHO.
Jnst atux nened pa3paboTaHbl BEPOATHOCTHAS M BO3MOXKHOCTHasl JIoruka. HeueTkast ske joruka Obiia
ajlanTHpoBaHa Juis 00paboTKH HEJOOIPEIeTICHHBIX, HEUETKIX 1 HEOIHO3HAYHBIX 3HAHHH.

Hanpumep, 3akmodenue «Iletp 10H» He siBiseTcs 0OIIE3HAYMMBIM CIIEACTBHEM M3 JIBYX ITOCBUIOK:
«BONBIINHCTBO CTYIEHTOB IOHB U «IleTp — CTyAeHT». DTO 3aK/IIOUEHHE IPOCTO BBINOJIHUMO C ITUMU
nocsuikaMu. KoHeuHo, eciiu MBI HE IMEEM HHUKAKOH JIOTOJTHUTENLHOM HH(POPMAINH, TO 1O YMOAYAHUIO
nonaraeM: «Eciu BB He 3Ha€TE HUYETO APYroro, TO MPEAINOI0KNTE, YTO BCE CTYACHTHI ACHCTBUTEIHHO
1oHBE. Torma u Iletp, Oyay4n CTYAEHTOM, TaKKe FOH.

IIpn mocrymiennn B 06a3y 3HaHWH HOBOW WHGOpMAIIMHM TPEANONIOKEHHSI MOTYT CTaTh
HEBBIIIOJHIMBIMH C HOBBIM MHOKECTBOM ITOCBUIOK M OyIyT OTBEprHYTHI. Y3HaB, Hanmpumep, uto Iletp
HE I0OH U UMes, TaKUM 00pa3oM, MPOTUBOPEUHNBYIO 0a3y 3HAHUH, Mbl JOJKHBI WIM OTBEPrHYTH paHee
BBIBEJICHHOE 3aKIIIOUEHHE, WX TOTPe00BaTh JONOIHUTENBHONW HH(OPMAIHH.

Takum 00pa3om, 0JjHa U3 BepCH HEMOHOTOHHBIX PACCYKICHHUII pealn30BaHa B JIOTMKE YMOJIYaHHS
Peiitepa [12], B KOTOpPOHi HEMOHOTOHHOCTH OOYCJIOBJIEHa HEOOLIE3HAYMMOCTBIO MPaBWJ BBIBOJA,
MIPUCYIINX TOHM WM MHOW NpHKIIaIHON o0acTi. OJHO U3 TAKHUX MTPAaBUII YMOJTYaAHUS CIEIyIoIee:

a(x,,...,x,): MB(x,,...,x,)
D: ,

y(Xp5e.x,)
THE OUX1yeeesXn)s PX1seeesXn)y AX1seXn) — POPMYIIBI SI3bIKA JIOTUKH MTPEAMKATOB TIEPBOT'O MOPSIJIKA,
CBOOOIHBIE TIEPEMEHHBIE Y KOTOPBIX BBIOPAHBI CPE/IU X,.... X5
a(x1,...,X,) — IPEANOCHUIKA yMOTdanus D;
Plxy,....x,) — 000CHOBaHHE yMordanus D;
AX1y...,X,) — CIEIICTBUE YMOTUAHUS D;
M — HEKOTOpBIH OIEPATOP, UHTEPIPETUPYEMBIN KAK «HEIIPOTUBOPEUUBBIID).




Orto mpaBmio TiacuT: « Eciu s KOHKPETHBIX 3HAYEHWH Xj,...,X, YTBEPKACHHE « HCTUHHO U
MIPEATOI0KHM, YTO YTBEPIKICHUE [F HEIPOTHBOPEUUBO C ¢, TOTJA MPEAIOIaraeM, YTo  YTBEPIKACHHE ¥
TaK)Ke HCTHHHO.

YMon4aHue Ha3bIBAETCS HOPMAAbHBIM, €CIHH  [H(Xp,...,.X,) = AXj,....X,). Hanpumep, mpaBuiio
yMOJ'I'-IaHl/ISI BUIa

JInunocTh(x): MCryneHT(x)
CryneHt(x)
yCTaHaBHI/lBaeT, YTO €CJIHU KTO-TO SBJISACTCA JTUYHOCTBHO U HerOTI/IBOpe‘iHBO l'[peI[HOJ]O)KI/ITI), 4yTO 3TOT
KTO-TO SIBJIICTCSI CTYICHTOM, TO JICHCTBHTEIBHO MPEAIONIAracM, 4To KTO-TO — CTyJICHT. B 3TOM Jiornke B
3aBHCHMOCTH OT TMpPaBHJ YMOJYaHHHA WMEIOTCS TOJIBKO MPaBIONOAOOHBIC MPEIIOIOKATEIEHBIC
3aKIto4YeHUsA. HOT/Ia WX MOXHO CYHTaTh OOINMMMH TPaBHIIAMH, KOTOPHIC MCTHHHBI B OOJBIITUHCTBE
CIy4aeB, HO [OMYCKAlOT HCKIIOYeHUs. JIs Takod JIOTHKA CYIIECTBYET HECKOIBKO MHOKECTB
BEIBOJMIMBIX YTBEPIKICHHA W Ka)XXI0€ M3 STHX MHOXECTB MOXKET PacCMAaTPHBATHCSA KakK JOITyCTHMOE
MHOKECTBO YOKACHHUI B STOU JIOTHKE.

B npyroii HEeMOHOTOHHOH JoTHKe, TpemnoxeHHOH Mak-Jlepmortom u Hoimom [13], Takxke
BBOJUTCSL omeparop M, MHTEpIpPETUPYEMbI KaK «HEIMPOTUBOPEUUBBI». Toraa yTBep)KIEHUE THUIIA:
«OOBIYHO CTYIEHTHI IOHBD) OYAET 3aIICaHO CIEAYIONIM 00pa3oM:

Vx (Cryment(x) & MIOH(x) — IOH(X)),
T.€. €CIU KTO-TO SBJIAETCS CTYACHTOM H 3TO HE HPOTHBOPEYHUT TOMY, YTO OH IOH, TO 3TOT KTO-TO

neiictBuTenibHO 1OH. Eciam B 0a3y 3HaHumit BBomutTcs wHpopMmauus tuma «llerp — cryaeHT» u
HeBo3MOxkHO BbiBecTH —IOH(IleTp), T.e. MIOH(IleTp) HCTMHHO, TO MOXKHO CHENaTh BBIBOJ O TOM, YTO
IIerp romH.

OnHako cuctema BbIBOJA 3/1€Ch HEMOHOTOHHA, TaK KaK BBEJEHUE HOOABOYHON MH(MOPMALMH MOXKET
OJIOKMpOBATh MpenbIAYIINi BbiBoA. Hanpumep, no6aBuB HOBbI (akT o ToM, uto Iletp He OH, MBI
OTBEPrHEM IEPBOHAYAIBHO 3aKIIFOUEHHUE, TaK Kak B 1aHHOM cityyae MIOH(ITeTp) He OyneT HCTHHHBIM.

TpynHOCTh BBIBOJA B HEMOHOTOHHOH cucteMe Mak-JlepMOTTa 3aKJII0YaeTCsl B TOM, YTO IOHSTHE
«HEIPOTHUBOPEUYMBOCTH» 3JIECh JIOBOJILHO «ciaboe» B TOM CMBICIE, YTO HCTHHHOCTHBIE 3HAYEHHS
yrBepxknennidi P u MP He cBsi3aHbl Mexay co0ol HUKakMM OTHOLIeHuWeM, T.e. mapa {MP, —P}
HEeo0s3aTeNIbHO MOJKET OBbITh NMpOTHBOpeunBOW [6]. Myp pa3BHMBaeT HIEI0 HEMOHOTOHHOTO BBIBOJA
Janelie, BBOAS JBa THUIA paccyxkIeHMd mno ymonuanuro [14]. Ilepsblil THn paccyxiaeHue
XapaKTepu3yeTcst TeM, YTO OH HMEeT Ael0 C (aKTaMH, KacCAroOIIMMHUCS BHEIIHETO MHpa: BOOOIIE
00BbeKTHl THIIa X UMEIOT CBOHCTBO P. Eciim A — 00bekT THma X, TO MOXHO celiaTh BBIBO, 4TO A (I10-
BHANMOMY) obnamaeT cBoiictBoMm P. Hampumep, ecnu Iletp — CTyZeHT, TO MOKHO CHIENaTh BBIBOI, YTO
(mo-Bunumomy) Iletp romH.

Bropoii THI pacCyXIeHWH, Ha3BaHHBIA aéMOdNUCIEMUYECKUMU DPACCYKIECHUSAMH, KacaeTcs
paccyIeHHH, CBSI3aHHBIX C YbHMHU-TO YOSXKAECHUAMH (MHEHHSAMH). OTOT THI pacCyXIeHUH
IepecMaTpuBaeTcs, MCXOIS U3 TEKYLIero COCTOSHUS 3HAHUN areHra, U3 €ro HHTPOCIEKTUBHON
npupoasl. Hampumep, eciiu MHe HHMUEro HEM3BECTHO O TOM, uTo IleTp He IOH, TO 4 Aenar0 BHIBOJ, YTO
[etp, Oymyun CTyAEHTOM, IOH.

MexaHu3M paccykI€HUH MHTPOCIEKTUBEH U OCHOBAH Ha MPEINOJIO0KEHUU O TOM, YTO BCE 3HAHUS,
Kacarolecs: 3Toro Borpoca, TakoBbl: «Ecim Obl Ilerp Obut He foH, TO 51 O 00 3TOM 3HaM». VHaye
TOBOPsI, MOXHO IOTPEOOBaTh OT PACCYKICHUH «OOLIE3HAYNMOCTH» OTHOCHUTEIBHO 3TOTO COCTOSHHS
3HaHUIl.

Jns mpencraBieHus Takod MHGOPMAIMK, CEMaHTHYECKOTO €€ aHaJM3a U 0OOCHOBAHUS BBHIBOIOB U
pa3paboTaHbl «HECTAHIAPTHBIE» JIOTHKM, TaK CKa3aTh JIOTUKH C HETPAJUIIMOHHONW OpHEHTAIUCEH,
SIBISIFOILMECS] PACIIMPEHUEM KIACCHYECKHX JIOTMK. OTH PACIIMPEHHs KacaroTCsl SI3bIKa JIOTMKH U
MIOHATHUS BBIBOJA.

O.H. IIbsaByenko (Taranporckuii rocyiapcTBeHHbIH paguoTeXHUYeCKUIl YHUBEPCUTET)

MHe HENOHSTHO, KaK BCE 3T HEKIACCHYECKUE JIOTUKH MOTYT MPHUMEHSATHCS B PEaNbHOM >KU3HU
MIpOEKTaHTaMHU. Y HUX HMEIOTCAd KOHKPETHBIE 3aJaud, KOTOpBIE PEIAIOTCs C MOMOUIbI0 XOPOIIO
U3BECTHBIX METOJOB U MHCTPYMEHTAIIbHBIX CPEACTB. Bce OHM 4eTko onmpeneneHsl U CTPYKTYpUPOBaHbI
(cMm., Hampumep, [15, 16]). Korneuno, wHOTIa BCTpPEUYarOTCS W WHHOBAIMOHHBIC, TBOPYCCKHE 3aJauH,
pelIeHne KOTOPBIX OMUPAETCs Ha OIIBIT, MHTYHIUIO, TaJIaHT MPOeKTaHTOB. Ho mpuyem TyT orukn?

B.B. Tapacos (MockoBCKHIi rocyAapcTBeHHbIN TexHH4Yeckuil yauBepcutetr um. H.9.baymana)

B momcke oTBeTa Ha 3TOT BONPOC I XOTEN OB AaTh CBOM KOMMEHTapHH IO JABYM IpobieMam,
BBIHECEHHBIM Ha oOcyxneHne Baanmom HwukomaeBnuem, — a MMEHHO, 1O NEpPBOH W mociexHeil. Mue
MIPEACTABISIETCS] OUEHb BaXKHBIM JAEJIOM pa3BUTHE KOHLenuuu coBpeMeHHbIX CAIIP kak cemuoTnyecknx
cucTeM. OTO OCOOCHHO aKTyalbHO I HayaJbHBIX CTAAWI MPOEKTHPOBAHUS, NPH (OpMYyIHPOBAHUH
TEXHUYECKOTO 3aJaHusi M pa3paboTKe TEXHHYECKOro MpPEAJIOKEHHs, KOrja IEHTPAIbHOE MEeCTO
3aHUMAIOT MPOOJIEMbI MOIAEP)KKU JAuallora MeXy 3aKa34MKOM M MPOM3BOAWTENEM (TIOCTABIIMKOM) M



HpOGJ’IeMbI HUHTEPIIPETAllMU TEKCTOB CHeHH(l)HKaHHﬁ, HallMCaHHBIX Ha OrpaHMYCHHOM CCTECCTBECHHOM
s3bIKe. Kak opraHn3oBaTh KOMIBIOTEPHYIO MOJJIEPKKY PaHHUX CTaui pa3paOboTKu? 3/1eCh BO3MOXKHBIN
anmapat (opMalIM3alM ~ MOXET ONHMpaThCsl Ha MJaBHO M3BECTHBIE (HO B HACTOSIIEE BpEMs
MIEPEKUBAIOLINE B PaMKax IMPUKIJIQJIHONW CEMHOTHKH BTOPOE POXKIICHHE) UAEU CUTYAIIMOHHOTO aHaIn3a 1
CEMHOTHYECKOro MoenupoBanus [17]).

OcraHOBMMCSL Ha CaMOM IJIABHOM, 4YTO oOTiau4daeT uHTeIutekTyanbHble CAIIP or 0ObIUHBIX,
HEMHTEIUICKTyanbHbIX. Ha Mo Barmin, cnemmuduka MCAIIP cocTomT B MOmenIMpoOBaHUH IIpolecca
MIPOCKTUPOBAHUS, a B Oojlee IMIMPOKOM IIIaHE, B YNPABICHUM >KU3HEHHBIMH IIMKIAMH KaK IPOIYKTa
MPOEKTHUPOBaHKA (TOBapa), TaK M Mpolecca, TaK U CPEACTB HPOEKTHpoBaHHUSA. ['pybo roBops, smpo
HCAIIP = (cucrema Mojeneil mpoayKTa + cHcTeMa MoJeleil mpouecca mpoekTupoBanust). U kak pa3
MOJEIIMPOBAaHNUE MPOLIECCa MIPOSKTUPOBAHUS TPeOyeT NPHUBIECUCHUS] HETPAAUIIMOHHBIX JIOTHK. VIMEHHO
3nech, Oner HukomnaeBud, oHu u HyxHBI. [louemy?

[Ipouecc npoOEKTUpOBaHHS IPEACTABISET COOOH BaKHEWIIYIO CTaJWI0 IKM3HEHHOrO IIHKJIA
MIPOIYKINH, KOTOPBIH TaK)Ke BKIIOYACT CTaJHH €€ MPOM3BOACTBA M AKCILTyaTaluu. JKU3HEHHBIH LUK
(°KLI) oxBaThIBaeT NepHoA OT GOPMHUPOBAHUS MTOTPEOHOCTH B MPOLYKTE (M31ETUH) U POPMYITUPOBAHUS
o0mux TpeOOBaHMH K HEMY 10 pa3pyLIeHus (yTWIN3alun) NpoayKTa. B mocienHue roabl, B KOHTEKCTE
uAeH «KOHTPOJIMPYEMOTO IPOU3BOJCTBA — IIOAJCPKMBAEMOIO B paMKax JOIyCTUMOI Harpyskd Ha
OKpy)KalolIyto cpeny» (sustainable manufacturing), akTHBHO pa3BHBaeTCs TpelncTaBieHHE 00
«obpaTHOM >kM3HeHHOM muKie» (inverse life cycle), BKIrOWaromeM mporecchl, CBS3aHHBIE C
peKynepanuei 1 MOBTOPHBIM HCIIOIb30BAaHUEM OTPaOOTaHHON HpOAyKUMH. MBI OCTpO HyX#aemcsi B
CHELHAIbHBIX METOAUKAX YHPABJICHHUSA XW3HEHHbIMU IMKIAMU C HCIOJIb30BAaHHEM KOMIIBIOTEPHBIX
monenerr JKIL[. Pa3paboTka TakMx METOOMK MOXKET BKJIIOYATh CIEAYIOIIME INard: a) HeJTHHEHHOe
(Hanpumep, crnupanbHOe) npejacTaBiaeHue peanbHoro JKLI, ero xperanbHOE CTPYKTYpHpPOBaHHE W
OIpeJieNIeHne OCHOBHBIX MapaMeTpoB (CM., Haripumep, [ 18, 19]); 0) co3nanne MaTeMaTHYECKUX METOJIOB
n mopenei umutanyu XKL n ynpapieHus: ero OCHOBHBIMH ITapaMeTpaMu; B) IOCTPOEHHE apXUTEKTYPHI
COOTBETCTBYIOIIMX NPOTPAaMMHBIX CPEICTB M CHUCTEM; T) pealu3aunusi, OTJIaJKa W HpPaKTHYECKOe
UCIIOJIb30BaHNE UHCTPYMEHTAIBHBIX CPEICTB MoepKKH yrpasieHust XK.

Kpome TOro, He Tak naBHO OBUTM NPEIUIOKEHBI HOBBIE, MHTEPECHBIE CTPATErMU PEOpraHH3aLlUH
(peMHXMHUPHHTA) COOCTBEHHO MPOLIECCOB NPOEKTHPOBaHMA. lIpeskae Bcero, K MX YMCIy OTHOCSTCS
«COBMEIIEHHOE HIIH MapajuIeIbHOE MIPOeKTUpOBaHue) (concurrent design mmu simultaneous design) [20]
1 «KOOTIEPaTUBHOE MPOCKTHPOBaHUE» (cooperative design uim collaborative design).

B y3k0oM cMbIciie 10/ COBMEIICHHBIM IIPOEKTUPOBAHUEM IIOHMMAETCSI OJHOBPEMEHHas pa3paboTka
MpoxyKTa (M3AEHsA) U TEXHOJIOTHMYECKOTO MpoLecca €ro M3roToBiIcHUs. B Gonee mmMpokoM acrekTe
COBMEIIIEHHOE MPOEKTHPOBaHHE TpeOyeT KOOIepauul pa3HOPOIHBIX AareHTOB, IIOCKOJBKY OHO
npeanojaraeT oObEOUHEHHE YCHIMHA  CIELHMAIMCTOB W TOApa3/ieieHuHd BHYTPHU IMPOMBIIUICHHOM
GUpMBI, a TakKe OpraHU3alMI0 €€ TECHOro B3aUMOJCHCTBHUSI C 3aKa3uMKaMu, IapTHEpaMH W
MOJPSAAYMKAMH Ha BCEX CTaAUSAX Pa3pabOTKH CO31aBAaeMOro M3Zeius (M, IPekAe BCEro, Ha PaHHMX
JTarax ero NPOeKTHPOBAHHUSA).

[Moxxonsl, OXBaThIBa€Mbleé TEPMHHOM «COBMEIIEHHOE IPOCKTUPOBAHUE» POJHHUT TO, YTO OHH
CTPEMATCSl yYECTh BIMSHHUE NPAKTUYECKH BCEX ACTIEKTOB JKM3HEHHOTO IMKIIA CHCTEMBI HAa HMCXOJHBIHA
MIPOEKT. MIeosoruss COBMENIEHHOTO TIPOEKTHPOBAHMS IPENIONaraeT pacCMOTPEHHWE Ha CTalud
MIPOEKTUPOBAHUS LENIONH TaMMbl (JaKTOPOB, OTHOCSIIUXCS K Pa3IMYHBIM 3TallaM >KH3HEHHOTO IMKIIa
pa3pabaThIBaeMOro Kiacca M3ASNUH M BIMAIOIIUMX HAa €ro CTOMMOCTb U 3((EKTHBHOCTb, B MHTEPECax
yiydmeHns: (yHKIHOHATIBHBIX XapaKTEPUCTUK H3AENUS, COKpPAIIEHHS CPOKOB INPOCKTHPOBAHUSA U
IIPOU3BO/ICTBA, YMCHBIIECHHS 3aTPaT HA CO3/JaHNE CUCTEMBI.

B cBorwo o4epeib, MOHATUEC «KOOICPATUBHOI'O IMPOCKTUPOBAHUA» CTABUT AKILICHT Ha YJIYUYIICHUH
MpoueCcCOB KOMMYHHKalIUM MEXKIAY pas3siMdHbIMU OTACIIaMU U Cﬂy)K6aMI/l npeanpuATusa (aFeHTaMI/I
MIPOEKTUPOBAHUS) B XOJ€ NMPOSKTHPOBAHMS HEKOTOPOIO MPOJIyKTa M, BOOOLIe, mpearnojaraer Ooiee
WHTEHCHBHOE OOIIEHHE W COTPYAHHYECTBO MEXKAY 3aKa34MKOM W HCIOJHHUTENEM. B COBpEeMEHHBIX
YCIIOBUSIX TaKO€ COTPYAHUYECTBO MOXET OBITh OPraHW30BAHO B PAMKaX BHPTYaJbHOTO MPEIIPHSITHS —
CeTEeBOW, KOMIIBIOTEPHO WHTEIPHUPOBAHHOW OPraHW3allMOHHOW CTPYKTYpBI, KOTOpas COCTOMT H3
HEOJHOPOIHBIX B3aMMOJCHCTBYIOIINX AarcHTOB, PACIOJOXCHHBIX Ha yJaleHWH IpYr OT ApYyra, B
pa3mmuHbIX MecTax [21]. DTu areHTH pa3pabaTHIBAIOT COBMECTHBIA MPOEKT (WK PsiJ] B3aHMOCBSI3aHHBIX
IIPOEKTOB), HAXOAACh MEXIy COOOH B OTHOIICHMSIX MApTHEPCTBA, KOONEpALUH, COTPYIHHUYECTBA,
KoopauHanuu © T.I. [losToMy 31eck IIaBHYH pOJIb WIPAlOT JIMHTBUCTUYECKHE M JIOTHKO-
JMHTBUCTHYECKUE MOJICTH, T.€. TpeOyeTcs PacCMOTPEHUE CEMHUOTHUYECKHX ACIEKTOB NMPOCKTHPOBAHMUS.
[Toaxonpl CEMHOTHYECKOIO MOJISJIMPOBAHUS JIe)KaT B OCHOBE IIOCTPOCHHUSI pPAacCIpelelieHHbIX 0a3
MMPOCKTHBIX ZlaHHbIX/ 3HAaHUN JJI1 KOOIICPATUBHOTO KOHUCTITYAJIbHOT'O IPOCKTUPOBAHUSA.

Korzaa roBopsT 0 BUPTyalbHOM NPEAIIPUSTHH, PeUb UAET 00 HHTEHCUBHOM B3aUMOZEHCTBUU PEATBHO
HMEIOLIMXCA CIEIHAINCTOB U TOAPa3IeNICHUH pa3InuHbIX IPEANPUATHN B BUPTYILHOM ITPOCTPAHCTBE C



MOMOIIbI0O HOBEHIIMX WH(OPMALMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHI. DTO B3auMojeiicTBUE
MPU3BAHO TIIOBBICUTHL YPOBCHbL KOOII€pallMM MW KOOpJAWHAIMKW TapTHECPOB, a4 B KOHCYHOM MTOIC,
KOHKYPEHTOCIIOCOOHOCTH IIPONU3BOIMMOI MMM NPOIYKLUH U, COOTBETCTBEHHO, IIPHOBLIb.

B wactHOCTH, BHpTyanbHOE HPOEKTHOE OIOpO Kak 0a30Bas MHGOPMAIMOHHO-KOMMYHHUKaIMOHHAS
CTPYKTypa KOOIIEPAaTHBHOTO MPOEKTHPOBAHUS MOXET OBITH 00pa3oBaHO IyTeM 0TOOpa TPeOyHONIMXCS
YEJIOBEUECKHUX, OPraHM3alMOHHO-METOANIECKIUX M TEXHOJOTHYECKHX PECYPCOB M3 Pa3HBIX MPOECKTHBIX
0I0p0 M WX KOMITBIOTEPHOW WHTErpanuy, 4YTO NPHBOAUT K (OPMUPOBAHUIO THOKOHW, AMHAMUYHON
BHPTYaJIbHOW OPTaHU3aIIIOHHON METACHCTEMBI, HanOoJee MPUCIIOCOOICHHOM ISl CKOPEHIIIETo BBITYCKa
HOBOM NPOJYKIMH M €€ ONEpaTHBHON MOCTaBKH Ha PbIHOK. OUYEBHIHO, YTO CO3AAaHHE BHPTYaIbHOTO
MIPOEKTHOTO OIOPO CBA3aHO C PACMPENCICHUEM MPOEKTHBIX (YHKIMH M MOJHOMOYHH MEXIy
OpraHu3alUsIMA—TIapTHEPAMH U peaTu3aluei AUCTAHIIMOHHOTO IPOEKTHPOBAHMS.

TunuuHass  wHQpacTpyKTypa  BUPTYQJbHOTO  IMPOEKTHOTO  OHOpPO Uil OCYIIECTBIICHUS
KOOIICPAaTUBHOTO M COBMCIICHHOI'O0 IMPOCKTUPOBAHUA MOKET BKIOYATh CJICAYIOIIUE OCHOBHLIC
cocraistronye: ceth Internet/Intranet, MexxIyHapoqHBIH cTaHAApT A1l OOMEHa JaHHBIMH 110 MOJAEISIM
npoxykunn STEP (Standard for the Exchange of Product model data), «HamcTpoeHHBIH Hajg HEMY
cranaapt no ympasienuro 3HaHusMu KIF m cranmapt Ha B3auMopeicTBHE IMPUKIAJHBIX IPOrpaMM
CORBA (Common Object Request Broker Architecture).

Wrak, s¢dekTuBHOE BOIUIOIMIEHHE HACH W NPHUHIUIIOB COBMEIIEHHOTO W KOOIEPATHBHOTO
MIPOCKTUPOBAHUS CBA3aHO C TNpUMeHeHuWeM wmeronoiornd WM, mno3Bossiiomeil WHTErpupoBaTh
pa3MuHbIC JaHHBIE W 3HAHUS, OTHOCSIIMECS KO BCEM CTaAMAM JKU3HEHHOTO LHMKJIA HU3AENIHS,
00BENHATh HEOJHOPOJHBIE MPOCKTHBIE W MPOM3BOACTBEHHBIC MOJENIN M INPOLEAYPhl paccyXICHUM,
CTPOUTh MHOTOYPOBHEBbIN MHTEIUIEKTYaIbHBIH HHTEp(ENC il ClIeHANINCTOB pa3sHoro npodwuis. Tak,
HampuMep, MHTEIUIEKTyalu3alys COBMEIIEHHOIO IPOEKTUPOBAHUS IPEIIoiaraeT HCIOJb30BaHNe
CUCTEM, OCHOBAHHBIX Ha 3HAHWSX, A NpeoOpa3oBaHHs MOCJIEAOBATEILHOIO JKM3HEHHOTO IMKJIa
pa3pabaTbiBacMOro 00BeKTa (CHCTEMbI) B IMapauUICIbHO-TIOCICIOBATCABHBIN C IEJBI0 YMCHBIICHHS
YHclla WTepallii B NpoLecce NMPOSKTHPOBAHMS, YTO INPHUBOJIUT K CHI)KEHHIO CPOKOB M CTOMMOCTH
paspaboTkn. B memoM, aHamM3 WMH)XEHEPHOTO METa3HaHUS B CHCTEMaX aBTOMAaTU3UPOBAHHOTO
npoektupoBanust/ npousBoactBa CAD/CAM u MonenmpoBaHHE —KH3HEHHOTO IHMKJIA HPOIYKLUH
MO3BOJISIIOT OOOCHOBATH TIPHBJICUCHHWE KOMIUIEKCHOTO TMOKa3aTelsl «COBMELIEHHUs» (concurrency),
BKITIOYAOIIETO HEKOTOphI KoHewHbld Habop HE-dakrtopoB (HeweTkocTh, HEONPEAETICHHOCTB,
HETIOCIIeI0BATEIbHOCTh, HEMOHOTOHHOCTD), YTO OKa3bIBAETCSl XOPOIIMM MOACIOPHEM B OINPEICICHUH
0a30BOI CHCTEMBI HETPATUITMOHHBIX JIOTUK B KoHTekcTe NCATIP.

[Tono6HbI MHHUMAaNBHBIA 0a3uC HETPAAWIMOHHBIX JIOTMK COBMEIIEHHOTO U KOOIEPAaTHBHOTO
MIPOEKTUPOBAHUS, ONPENEIISIOIINX COOTBETCTBYIOLIMI BapuaHT TexHoioruu paspadborku HCAIIP,
MOXET 6I)ITb peACTaBJICH B BUAC MMATCPKU <JIOTHKa HUHTETpanuu, MoJajibHasd JIOrMKa, HCMOHOTOHHAas
JIOTHKA, HEe4YeTKasl JIOTHMKA, JIOTWKa HeoNpeneleHHOCTH> [22]. 31ech NepBbIif KOMIIOHEHT OTpa)kaeT
HECOBEPILCHCTBO THOPUAHONW WHTEJIEKTYyalbHOW CHCTEMbI, CBS3aHHOE C INPOOJIEeMOW HHTErpanuu
Pa3sHOPOJHBIX MOJEJNEHl TpH NPOESKTUPOBAHUM, BKIIOYAs CHMBOJIBHBIE (JIOTHYECKHeE), OOpa3Hble
(KOHHEKLIMOHHUCTCKHE), IBOJIOLMOHHbIE, YUCICHHBIE U IpaduecKre MOJIEIH.

Crenyromue JBa KOMIIOHEHTa 0a3nca HETPaJUIMOHHBIX JIOTHK POSKTHPOBAHMS CBSI3aHBI C IBYMs
HEOTBEMJICMBIMH ~ XapaKTEPUCTHKAaMH JIIOOOTO TMporecca MPOSKTHPOBAHMA — a) YaCTHYHBIM
COBMEIIICHNEM, 3alapauleIMBaHNeM, KOOIEPATUBHBIM BBIIIOJHEHHEM psia IMPOEKTHHIX Mpouexyp; 0)
UTEPALMOHHBIM XapaKTepOM, HAJIMYUEM O3TaloB MEPENPOCKTUPOBAHUS M KOPPEKTUPOBKH IPOEKTHOM
JIOKyMEHTALlUH, CBS3aHHBIX C OTKAa30M OT paHEe MPUHSITHIX PEIIEHHH M MEPECMOTPOM HMMEIOIIUXCS
3HaHMiA. Tak BTOPOH KOMIIOHEHT, OTpeAeNIIeMbIi TpeOOBAHUSAMH KOOTIEPATUBHOCTH U MapajlIeIbHOCTH
pa3pabotku (simultaneous engineering), mpeanoiaracT yueT pa3IHuHbIX XapaKTEPUCTUK U TTApaMETPOB
YKM3HEHHOTO ILIMKJIa pa3padaThiBaeMOro 00beKTa Ha HauaJIbHBIX CTA/IMSX POEKTHPOBAHUSA. JTO MOXET,
B YaCTHOCTH, IOHMUMATLCA KaK OIICPUPOBAHHUEC B PA3JIMYHBIX MHUpaAxX, YTO CBA3aHO C MNPHUMCHCHUEM
MOJAJIbHBIX JIOTHK, WHTEPIPETHPYEMBIX C TIOMOIIbI0 Mozened Kpunke, KOTOpble MO3BOJISIOT
YyCTaHaBIMBaTh HEOOXOANMBIE COOTHOIICHHS MEXIYy MHUpaMH. TpeTuii KOMIOHEHT — HEMOHOTOHHBIE
JIOTHKHU — TI03BOJISIET MOJIETIMPOBATh BO3BpAT Ha3a/l, Ha 0oJiee paHHKE STallbl IPOEKTUPOBAHUSL, C LEIBIO
PEBU3HHU paHEee MPUHSATHIX PEIICHUI.

[Tocnennue 1Ba KOMIOHEHTa — HEYETKAsl JIOTHKA M JIOTHKA HEONPEAEICHHOCTH — OPUEHTHPOBAHbI HA
peureHue mpoOineM  00pabOTKM  KAa4eCTBEHHOH, HEYMCIOBOH HHGOPMAnMU U yIpPaBJICHUS
HEONPEIEIEHHOCTBIO NIPH IPOEKTHPOBAHUH.

MHe KaXeTcsi, 4TO B OTIMYHME OT CIECHHUAINCTOB IO JIOTHKE (3aHUMAIOLIMXCSA [10Ka3aTebCTBOM
MIOJTHOTBl U HENPOTUBOPEUMBOCTH) U KiaccudeckoMy WM, mpoekTaHTHl M3AEIMH M CHCTEM, a TakkKe
paspaborunku CAIIP naBHO mMpHBBIKIM Ha NpakTHKe UMeTh neno ¢ HE-dakropamu, ¢ HenonHoH,
MPOTUBOPEYMBOIl M HETOYHOH HHGpOpManued, W HE BUAIAT B 3TOM HHYEr0 OPUTHHAIBLHOTO |
CBEPXECTECTBEHHOT0. [X He CTOMT «arMTUpoBaTh 3a JEpXkaBy», T.e. yoexnars, uro HE-dakrops! B



MIPOEKTUPOBAHUH JICHCTBUTEIBHO CYIIECTBYIOT M C HUMH Hajgo paborarb. OHHM 3TO M TaK IPEKPacHO
IIOHUMAIOT. CﬂeﬂyeT COCPCAOTOYUTHECA Ha TOM, '-ITO6]:.I JOCTATOYHO IMPOCTHIM, MOHATHBIM JIsA
WH)KCHEPOB, S3BIKOM OOBSCHHUTb, KaK 3TH (DaKTOPhl YYHUTHIBAIOTCS B HETPAIMLUOHHBIX JIOTHKAX,
paspaboransbx st M.

B nenoMm, mocTpoeHue MHTErpUPOBAHHOMN MHTEIIEKTYaIbHOW CUCTEMBI, OCHOBAHHOI Ha MPUHIUIAX
COBMEIICHHOTO IMPOSKTHPOBAHMUS, MPEAINONAracT WCIIONB30BaHUE CEMEHCTBA HEKIACCHUECKUX JIOTHK,
oTpaxkarorero yauTeiBaeMble HE-(pakTopbl; CHHTETHYECKOH TMOACHCTEMBI PACCYXKICHHH C MOIYJIEM
MIPaBIIOTIOTOOHOM apryMEHTALNH; CPEICTB KOTHUTUBHO- 1 KOMMYHHUKAaTHBHO-TPaQHIECKON TOIIEPIKKH.
B.M.Kypeiiuuk (Taranporckuii rocyfapcTBeHHbIN PaIHOTEXHHYECKUN YHUBEPCUTET)

Y MeHs BO3HHKAET BOIPOC, KaK COOTHECTH npetaraeMble B3rnsiasl Ha ICATIP kak ceMHOTHYECKYTO
CHCTEMY, KOHLENIUIO COBMEIEHHOIO IPOEKTHPOBaHus U Meroisl pabotel ¢ HE-dakropamu c
TpaguuuoHHo BbliensieMbiMu 10 ['OCT ypoBHsiMu npoekTHpoBaHus M Buaamu obecneuenus: CAIIP.
[Tpyn NpOEKTUPOBAHUHM TEXHUUYECKHX OOBEKTOB OOBIYHO paccMaTpHBAETCs HECKOJIBKO BEPTHKAIbHBIX
YpOBHEH — (QPYHKIMOHAIBHBINA, ANTOPUTMUYECKAN, KOHCTPYKTOPCKUH, TexHonormdeckmid [15, 23]. U
YETKO OTrOBApHBAETCS HAJIMYHE Pa3MYHBIX BUAOB O0ECHEUYEHHUS! — TEXHHYECKOro, HH(pOpMannoHHOTO,
MaTEMaTU4ECKOro, MPOrpaMMHOIO, JIMHIBUCTUYECKOT0, METOJUYECKOr0, OpraHU3allMOHHOr0. MoXHO
U cuuTath, Banepuii boprcoBud, 4To mpeanmaraemMple MOIXOIBI 3aTParuBalOT BCE YPOBHU WIIM ATAITBI
MPOEKTUPOBAHUSA M BCE BHUABI obOecreueHuWs? Wimm peds HOET O KaKUX-TO OTACIBHBIX YPOBHSIX,
HampuMep, TONBKO YypOBHE (YHKIIMOHANBHOTO TNpoeKkTupoBaHUs? CoXxpaHsSeTCs U B IIEJIOM
TpanuIOHHAas CTPYKTypa KoMmmnoHeHToB U noacucteM CAIIP u cooTBeTcTBYIONIINE BUIBI 0O0ecTieueHNs?
Wmm mano Bce momats, nepecmarpuBath TpeboBanus crapbix ['OCT u BBOIUTH MPHHIMITHAIEHO HOBBIE
CTaHAApTHI?

B.Bb. TapacoB (MocKkoBCKHIi rocyAapcTBeHHBIN TexHU4Yeckuii ynuBepcuretr uM. H.J.baymana)

OTO OYeHb HMHTEpECHBIM BoIpoc, BukTop MuxaiioBud, TOCTaTOYHO HCUEPINBIBAIOIIUII OTBET Ha
KOTOPBI JTaCT TOJIBKO BpeMsl, MPaKTUKa CO3JaHus U peanbHoro ucnosb3oBanus UCATIP B pazmuuHbIX
oTpacisax. Ha Moil B3risa, TyT HaJo TOBOPUTH HE O JIOMKE, a O TIOCTOSHHOM Pa3BUTHUH, MONOJIHEHUU
CTaHJIaPTOB, MOJOOHO TOMY, Kak 3T0 mpoucxoaut co craHaapToM STEP. C ogHOW CTOpOHEI, KOHEYHO
YPOBHH MPOEKTUPOBAHUS M BHUJIBI OOECIIEYEeHHs TECHO B3aMMOCBS3aHBI, M BKIIIOYEHHE, CKaXEM,
CEMHOTHYECKUX Mojenell B MaTemMaTudeckoe obecneueHne CAIIP HemuHyeMo puBeaeT K N3MEHEHUSIM
JUHTBUCTHYECKOTO, MPOTPAMMHOTO M METOAWYECKOro obecreueHus. B 3ToMm cmbIciie, peds HOET O
CKBO3HOW MHTEJUICKTYAIN3allul IpoeKTHpoBaHus. C IPyroil CTOPOHBI, MHE KaXETCsI, YTO MOTPEOHOCTH
B HMHTEJUIEKTyaJU3allid HA PA3IUYHBIX YPOBHAX, [UIA PAa3IMYHBIX 3aJad M CTAaIWi MPOEKTHPOBAHHUSA,
KOHEYHO, pa3znudHa. Ceifyac st TOBOPIO KaK O MPOEKTUPOBAHUH B MAITMHOCTPOCHUH, TAK U O CO3JaHHUU
camux CAIIP, omupasch Ha TpaJWIMOHHBIC INPEACTABICHHS OO0 OCHOBHBIX CTaJIUsIX Pa3pabOTKH:
TEXHUYECKOe 3a/laHhe, TEeXHUYECKOe IPEATIOKEHHEe, ICKU3HOE MPOEKTHPOBAHUE, TEXHUUECKOEe
MIPOEKTUPOBaHUE, pabouee MPOEKTUpOBaHUE (CM. Hampumep, [24-26]). AGcTparupyemcs Ioka OT Uei
COBMEIIIEHHOW pa3paboTku. Tak BOT B cilyyae pYTHHHBIX, XOPOILIO M3BECTHBIX 33/1a4, WIN Ha CTaJlUH
TEXHUYECKOTO IPOCKTUPOBAHUS, KOT/Ia YPOBEHb INPOEKTHOW HEONPENeNIeHHOCTH HEOOJBLIOHN, JIErKo
o0oliTiCch 0€30 BCSKOM MHTEIUIEKTyaJIM3aldd. 3/1ech NOTPEOHOCTh B HEHl CPaBHUTEIHHO HEBEIHKA.
Oxwunmaemblil 5hdexT Taxke orpaHudeH. B mpuHIHIIE MOXHO OOOHTHCH TPAaIUIIMOHHBIMHA CPEICTBAMU
CAIIP. HampoTmB, Ha »JTame aHaNW3a TEXHUYECKOTO 3aJaHUS WM Pa3padOTKH TEXHHYECKOTO
MPEUIOKEHUI, TPH PEIIeHHH TPyTHO(DOPMANH3YeMbIX, TBOPYECKHX 3aJad HCCIEIOBATEIHCKOTO
npoekTupoBaHus [27]), BbIOOpe Iieield W CTpaTerdil NPOEKTUPOBAHUSA, OMPEICIICHHH OCHOBHBIX
MPU3HAKOB M OOIEro O0JIMKA MPOEKTUPYEMOro OOBbEeKTa MOTPEOHOCTh B MHTEIICKTYalIn3aluid PE3KO
Bo3pactaer. OcoOEHHO 53TO KacaeTrcs OpraHu3aldd W JeSTeIPHOCTH METAacHCTEeM, HampuMmep,
MetaCAITIP [28] wiau MetaKUIT [29]. s HarISHOCTH JAHHBIN TE3UC O 3aBUCUMOCTH MOTPEOHOCTHU B
MHTEJUICKTyaIn3alii OT XapaKTEPUCTUK MPOAYKTa U Ipolecca MPOSKTUPOBAHUS MOXKHO M300pa3HTh B
BUje cieaylomero rpaduka B TPEXMEPHOM IIPOCTPAHCTBE «ITallbl IMPOCKTUPOBAHUS — CTENEHb
WHHOBALMK MPOEKTUPOBAHUS — TOTPEOHBIN YPOBEHb HHTEIUICKTYaIM3alum» (CM. puc.1).

A.Il. EpemeeB (MockoBcKMii JHEpreTHYeCKMd HHCTUTYT)

Sl 6b1 xoren orBerurh Ha 3amedyanue O.H.ITbsiBUeHKO, O TOM, YTO NPH NPOEKTUPOBAHHH U
YIPaBJICHUHU CIOKHBIMHI TEXHUIECKHIMH CHCTEMaMH HEUYETKOCTH W HEONPEICICHHOCTH OBITh HE TOJDKHO,
YTO 3TOT TPOLECC TOCTATOYHO XOPOIIO METEPMHUHHPOBAH WM 4YTO IOSTOMY HESICHAa 31eCh pOIb
HETPAJAUIIUOHHBIX JIOTHK ¥, B YACTHOCTH, HEUYETKHX JIOTUK ¥ MOJETICH BEIYUCICHHA.

Ceroans mpobiiemMa yIIydIIeHns yIpaBIeH!s] aBTOMAaTH3NPOBAHHBIM IPOEKTHPOBAHHUEM CTOUT OUYCHb
OCTpPO, XOTS Ha 3Ty TeMY YK€ MOSBHIIOCH HEMaJo padoT, ¥ 9TO MHE OCOOEHHO MPHUATHO OTMETUTH, OHA
U3 TEPBBIX OTEYECTBEHHBIX MOHOrpadMil IO YIPaBJICHHIO TPOLECCaMH IPOEKTHPOBAHHS HaIrMcaHa
crenmanuctamu u3z TPTY [30].



JelicTBUTENbHO, KOTJa MpPOLECC >KECTKO AETEPMHHUPOBAH, MOXXKHO OOOWTHCH KIIaCCHYECKUMH
MOACTIAMU MOMCKa PCHICHUA, IMO3BOJIAIOIIMMA HAXOAWUTH YETKHUC W ONTHMAJIbHBIC PCHICHUA. Hpouecc
(YHKIIMOHWPOBAHUS CUCTEMBI MOXKET OBITH OITMCAH ITPH 3TOM MJIM MapKOBCKOH MOJIEIIBIO THITA

s(t+t) = f(s(t),u(®),v(1),
rze s(t) - CocTOSIHUE CHCTEMbl B MOMEHT BPEMEHH t,

s(t+t') - cocTostHME Yepe3 3aqaHHBI BpeMEHHON HHTEpBa t';

u(t) - KOHTPOIMPYEMBbIE U yIIPaBIsIeMbIE TTAPAMETPBI;

v(t) - HeympaBIsIeMble KOHTPOJIHPYEMBIC WM HEKOHTPOIMpPYEMBIE MapaMeTphl, oOpasyromue (HoH
WJIN BHEIIIHEE OKPYXKEHUE 00bEKTa;

f - dyHKUNSA yrpaBIeHUS,

i pUKCUPOBAHHBIM HA0OPOM NMPOAYKIMOHHBIX MIPABUII TUIIA
{Si(t) = Ry(t)}, i=1,...n,
rae Si(t) — Tekyiiee COCTOSIHUH,
Ri(t) - npuHMaeMoe pelieHue.
B mocnennem ciyyae pelieHMe HaxOAMTCS ITyT€M HCIIOJIb30BaHHS KIIACCUYECKOTO MpaBHia BBIBOJA
modus ponens (Si(t), Si(t)=>Ri(t) = R(t)).

OpHaKo B pEXUME PpEabHOTO YIIPABIECHHS CIIOXKHOM CHCTEMOMW, NETepMHUHHMPOBAHHAs, 4YeTKas
MOJIeNIb TIOMCKa pEIIeHWH NpUMEHHMa JaleKo He Bceraa. PaccMoTpuM, HampuMep, yNpaBieHHE
SHEProOJIOKOM, B OCOOCHHOCTH, Ciy4ad, KOTZa CHCTeMa IIepelljla B HEIITaTHBIH PEXUM
(GYHKIIMOHMPOBaHMUS. DTO BO3MOXKHO TI0 Pa3HBIM ITPUYMHAM, B YACTHOCTH, M3-32 HEBEPHBIX MOKa3aTeIeh
WA BOOOIE OTKa3a HEKOTOPHIX NAaTYMKOB, JaHHBIE KOTOPHIX U(t) M V(t) MUCIIONB3YIOTCS TIPH MOUCKE
YIPaBJISIIOIIMX PELIECHUH.

B aT0#1 cuTyaumu 1A MoucKa KOPPEKTHUPYIOIIETO PELICHUs MO YIPAaBICHUS MOXKHO IIPUMEHUTH
MPUOIMKEHHYI0 HEMapKOBCKYIO MOJIEINb THUIIA

s(t+t") = f(s(t), s(t-t'),...,s(t-nt'), u(t), ut-t'),...,u(t-mt"),v(t) , v(t-t'),...,v(t-kt')),
0a3MpyIOLIYIOCS Ha aHaJIM3€ NPEIbICTOPUU MOBEACHHS YIpaBisieMol cucteMbl. KoHeuHO, HaxoxK/ieHne
OINITUMAJIBHOI'O PEIICHUA 3/1CCh HE rapaHTHUPYCTCA.

Hpyroii npumep. IIpu ucnonb3oBaHuy s IIOUCKA PELLICHUS [IPU YIIPABJICHUU WIM IPOCKTUPOBAHUU
(0coOeHHO, MOMCKOBOM HPOEKTUPOBAHHMM) MPOJYKIMOHHONH MOJIENH, IPUBEICHHON BBIIIE, BO3MOXKHO
BO3HMKHOBEHHE HEKOTOPOIr'0 COCTOSHUA S’i(t), B ONpE/IeICHHOM CTEIIEHH aHAIOTHYHOTO (TI0XO0XET0) Ha
coctositHe Si(t) B COOTBETCTBYIOIIEM MPOXYKIMOHHOM TIpaBWje, HO HE TOXJIECTBEHHOTO
(oxBuBasieHTHOTO) eMy. Kiaccudeckoe mpaBmio BbiBoma modus ponens B 3TOM cilydae MPOCTO HE
npumeHuMo. Ho pemenme (Hexoropoe mpuOmmkeHue K Ri(t)) MOXXHO HalTH, MCHONB3YS CpeACTBa
HEYETKOH JIOTHUKH, B YACTHOCTH, «HeYeTKHH modus ponens» BHaa

Si)*(SiH->Ri(D),
rze * HeKoTopas ornepanys KOMIO3UINY HEYETKUX OTHOIIEHMH, 3aJjaBaeMasi SKCIIEPTOM.

U takue npumMepsl MO>KHO IPOJOJIKHTE.

ITogBoast UTOr CKa3aHHOMY, OTMETHM, YTO HETPAJAWIMOHHBIC JOTUKH U MOJEIH IOHCKA PELICHHS
HeO6XOI[I/lMI)I TaM MW TOrJa, ra¢ M Koraa KJIaCCHYCCKUC JIOTUKUM W TOYHBIC MOACIIU BBIYMCIICHUM
HEIPUMCHHUMBI WJIM B CUJIY OTCYTCTBHA TAKHX M0)1enei/'1, WK B CUITY HEBO3MOXHOCTH UX IMPUMCECHCHUA
13-3a PEeCYpPCHBIX (KaK MpaBWJIO, BPEMEHHBIX) OTPaHMYEHHUM (Hampumep, IpH yNpaBlIeHUH B pexXHUMe
peanbHoro Bpemenu) [31, 32]. TUMUUHBIMH TIpUMEpaMH TAaKUX CHUTYAlMH SIBJISIIOTCSl yNpaBJeHUE B
OTKPBITHIX, AMHAMUYECKUX MPOOIEMHBIX 001acTsX, a TAK)Ke MMOUCK PELICHHS B HELITATHBIX CHTYaIHsX.
A B o6nactu pazpaborku CAIIP — 3T0 mOMCKOBOE IPOEKTHPOBAHKE U YITPABJIEHHE IPOESKTHPOBAHUEM.
E.JO.I'onoBuna (MockoBCKHii JHepreTHYeCcKUil HHCTUTYT)

MHe Kaxercs, 3/1ech CIeIyeT TaKKe YHNOMSHYTb O POJIM  HETPaJUIMOHHBIX JIOTMK Ha JTame
crparerudeckoro ranupoanus B CASE-TexHonorun. B HacTosiiee BpeMsi B TEXHOJIOTUN pa3pabOTKH
MIPOTPaMMHBIX CPEACTB IMPOHMCXOAUT CMEHA IapaJurMbl C «IIPOrpaMMHOI uHkeHepum» (Software
Engineering) Ha «unpopmanuonnyio umxeHeputo» (Information Engineering). WHdopmannonHas
WHXKEHEpUsl TPEJACTaBIsIeT COOOH  COBOKYMHOCTh METOJOJIOTMH M NPOTPaMMHBIX  CPEJICTB,
NMOAACPKUBAIOIIUX CO3MaHUC I/IH(l)OpMaLll/IOHH])lX CHUCTEM, aBTOMATU3UPYIOIUX ACATCIIBHOCTh YCIIOBEKA
[33]. I'maBHOM OTIAMYMTENLHON OCOOEHHOCTHIO WH(OPMALMOHHON WHKEHEPUU II0 CPaBHEHHIO C
IIPOTPaMMHOM MH)KEHEPUEH SIBISETCS HaJWM4YMe METOJO0B M MPOTrPaMMHBIX CPEICTB, IOJICPKUBAIOIINX
3Tall CTPATETMYECKOTo IUIAHUPOBAHUS >KM3HEHHOTO LMKJIAa HporpaMMHOro obecneueHusi. Ha srame
CTPaTErn4ecKoro IJIaHUPOBAHMSI OCYLIECTBISIETCS] 00CIIEI0OBaHUE AEATEIHLHOCTH OPTaHU3AINH C IIETBIO
moBeIIeHUs 3QdexTuBHOCTH Om3Heca. [lo cytu, peusr maer o pa3pabdorke WCAIIP nesrenpHOCTH
opraHu3anuil.

Jns aBTOMatm3anmy paboT 3Tama CTPATErniecKoro IUIAHWpoBaHMs Ha Kadenpe [IpukiagHoit
MmateMaTHkd MOU co3naercs mporpaMMHOE CPEACTBO, IOAEPKUBAIOIIEE CIISIYIOIIIE (DYHKIIHH.



1. Ompenenenue Leneid AEATENbHOCTH OPTraHU3alMM W OTPAaHUYEHHM, HaKIagbIBaéMbIX Ha HHUX
opraHuzanuer 3akasuuka (puU3nvecKue orepauu, CTPYKTypa OpraHu3alvu, (GHUHAHCOBBIE PECYPChl U
T.JI.), OKPY)XEHHEM OpraHM3aluH (IIOTPeOMTEeNN, KOHKYPEHTHI, 3aKOHBI PBIHKA), pa3pabOoTUYMKaMHU
MH(OPMAIMOHHON CUCTEMBI (CYIIECTBYIOIIAs! TEXHOIOTHUS U T.1.).

2. ITocTpoeHne mepapxuil THIA «ILENB/IOALENBY ¢ OrpaHndeHusAMH. OnpenesieHne BaKHOCTH 1ielel U
OTpPaHWYCHUH («B3BEIINBAHUE) HEPAPXHHN).

4. OrmpeneneHue «B3aUMHOTO  BIWSHHSD) IENEH, T.e. «KOONEPHPOBAHMS LENEi», «B3aUMHOTO
MIPEISITCTBOBAHMS LIENEH», PEKyPCHBHBIX CHUTYalMi «IeNb CIOCOOCTBYET AOCTIXKEHHIO LIEIN», IETb
IIPEISTCTBYET JOCTHKEHUIO LETIE».

5. Be10op HaWIydIIero myTy JOCTHXECHHUS IOCTABICHHOHN IETH.

B kauecTBe maremaruueckoit monenu ucronbdyercs U/UJIN-rpad, paciiupeHHblii B COOTBETCTBHH C
TpeOoBaHMsAMH TpoOIeMHOI obnactu. BpiOOp Hawiydmiero myTd JOCTHXKEHUS! MOCTAaBJICHHOW LieNN
OCHOBaH Ha 3BpucTHYeckoM noucke B U/MJIN-rpade. DBpuctrueckas QyHKIHS CTPOUTCS HA OCHOBE
anrapara HE4eTKOH JIOTHKU (TPEyroJbHBIX HOPM U KOHOPM), ITO3BOJISIONIETO ONpPENeIsiTh Pa3iIMyHbIe
CTpaTeruu JAOCTHXKEHUs IIOCTABICHHBIX IeJIeil B COOTBETCTBUM C 3aJaHHBIMH OIPAaHHUYEHUSIMHU U
pecypcamu.

J.B.Bytenko (Boarorpaackmii rocyiapcTBeHHbIH TeXHUYeCKHMil YHHBEpPCUTET)

S cumraro, 4TO CleAyeT KOCHYThCS BOIPOCOB KadecTBa HMPOMYKLUH, CO3JaBA€MON C IOMOIIBIO
HUCAIIP. Tounee, xapakTepa €€ pPa3BUTHSA C TO3HIUN KOHICMIMH WHHOBAIIMOHHOTO MAapKETHHTA.
ITockonbKy pa3BUTHE TEXHUYECKHX CHCTEM OCYILECTBISETCS MO OOBbEKTHUBHBIM 3aKOHAM HBOIOLMOHHOM
TEOpUH, JIOTUYHO HCIIONB30BaTh BBISABICHHBIE 3aKOHBI Ul IPOTHO3MPOBAHUS DPa3sBUTHA. MOKHO
IIPEJCKa3aTh MOCIEIOBATENBHOCTh 3aMEHBl CYHIECTBYIOIIMX HA PBIHKE TEXHUYECKUX INPOLYKTOB U
OCYIIECTBIIATh OINEpeXkarolee MIaHUPOBAaHUE BBIABIDKEHHUS HA PBIHOK TE€X WM MHBIX TOBapoB. MHBIMU
CIIOBaMH, MOKHO YINPaBIATh TMOSBICHHEM HA pBIHKE HOBBIX TIPOJYKTOB M, CII€JOBATEIbHO,
obecrieunBaTh KOHKYpEHTOCIOCOOHOCTh npeanpustuii. Kak ato nenarts?

3ech 3a OCHOBY MOXHO B3STh CJI€TKa BHUJOU3MEHEHHYH) HEPApXUYECKYH CXEMy OpraHHU3aluu
Iporecca KOHIENTYAIEHOTO MIPOSKTHPOBaHus, npeaioxeHny A.W.IlonounkuaeM [34] (puc.2).

1) TIOTPEBHOCTb

2) OYHKIUOHAJIbBHAA
CXEMA

3) MPUHLUMN JEUCTBUS

4) TEXHMWYECKOE PEHIEHUE

5) IMAPAMETPUYECKAZA
PEAJIM3ALINA

Puc.2. Vlepapxust MOHATHI IPH OIMCAHNH TEXHUIECKUX OOBEKTOB

Heo0xoanMo MOCTPOUTH MOJENb KaKAOTO M3 0a30BBIX MOHATHH, HCIIOJIB3YEMBIX B 3TOW cxeme. B
YaCTHOCTH, MOTPEOHOCTh MOXHO ommcaTh Tpoiikod P = (D, G, H), roe D yxa3ssiBaeT Ha aeicTBHE,
NPUBOJSIIEE K YAOBIETBOPEHUIO JaHHON NoTpeOHOCTH, G — mpenmer 3Toro aeicTsus, a H — ykasanue
0COOBIX YCIIOBUH WM OrpaHWYEHHH, NPH KOTOPHIX BBINONHsETCs aedctBue. Hampumep, D —
«mepeBo3ka», G — «rpy3b», H — «Oonbime paccrostHusi». IloTpeOHOCTH ompesenser Ha3HaueHHE
TEXHHYECKOTO 00bekTa M ero QyHkuuu. @DyHKIMOHAIBHAs cxeMa OOBIYHO IPENCTABISIET COOOH
OpPHEHTHPOBAHHBIN rpad, BEPIIMHAMH KOTOPOTO SIBIIAIOTCS HAMMEHOBAHHS 3JIEMEHTOB, a peOpaMu — UX
¢bynkuu. B cBOlO ouepenb, NPUHLMI ACHCTBUS ONMMpaeTcs Ha MOHsTHE (u3Mueckoro sddexra u
MMOHUMAETCsS KaK HMCXONHAas CTPYKTypa OOBEIWHEHHBIX M COBMECTHMBIX (HU3UIECKUX IPPEKTOB,
obecrieunBarOMX MpeoOpa3oBaHNE 3aJaHHOTO BXOJHOTO BO3ACHCTBUS B TpeOyeMbIi KOHEUYHBIH
pesynbrar. HakoHem, TeXHHYECKOE pEUIeHHE MpEACTaBisieT co00W KOHCTPYKTHBHOE O(OpMIICHHE



MPUHIUIA JeicTBUsA, KOTOpoe uacto wMonenupyercs (M-MJIN)-nepesom, a mapameTpuydeckas
peanm3anysi NepeBOAUT a0CTPAKTHOE TEXHUUECKOE PELICHUE B KOHKPETHBIH, 3aKOHYEHHBIH POYKT.

K uncny oOmmx 3aKOHOB Pa3BUTHS TEXHHKH OTHOCSTCS 3aKOH COOTBETCTBHUSI MEXIY (YHKIHMEH U
CTPYKTYPOH, 3aKOH KOpPpEJSLMU MapaMeTPOB OJHOPOJHOIO PsAJa, 3aKOH CUMMETPUH U T.II.

KonuenrtyanpHOoe NpOEKTUPOBAHNE XaPAKTEPU3YETCsl HEMOJHOTON HCIOIb3YeMOi MHpOpMalMu |
HEOOXOAMMOCTBIO OOECIIeUeHNsT MAaKCUMAJIBHOTO YHCIa MHHOBAIMHA. [103TOMY NpOEKTaHT NMpHUMEHSET
TaKHe METOIbl PACCYKACHUS KaK MHAYKIMSA M aOIyKIus, acCOLMATUBHBIA BBIBOJ M PACCY>KACHHS I10
aHasorny. O4eHp BaXXHYIO POJIb UTPAET MOUCK IIPOTHBOPEUHH.

B Bonl ' TY mikonoi#t A..ITonopuakuHa — B.A.KamaeBa akTHBHO pa3BUBAIOTCSI METOJIBI pa3pEIICHUS
TEXHHYECKUX MPOTUBOPEUYMH, MHOTME M3 KOTOPBIX OBUIM MPEATOXKEHBl eme B paboTax
I'.C.Anprurymiepa. QOpMHPYIOTCS JepeBbs IMPOTHBOPEYHH, OTpa)kaloIlue MPOTHBOPEUHs Ha
OTJIETIbHBIX YPOBHSX (DYHKIIMOHAIBHO-CTPYKTYPHOW OpraHM3allii CUCTEMBI, HaIpUMeEp, POTHBOPEYHS
YPOBHSI CUCTEMHOT0, JIOTHYECKOT0, CXeMOTEXHHUECKOTO MTPOSKTUPOBAHUS U T. 1.

Haubonee s¢p¢exTnBHON cTpaTernell CMHTE3a BAapHAaHTOB HOBOTO TEXHUYECKOTO PEIICHHS MBI
CYMTaeM KadeCTBEHHOE, JIOTMYECKOE MOJENHUPOBAaHUE, Ha3BaHHOE KOHTpagykuued.  KoHTpagykuus
IIpeAIoaraeT HMCHOJIb30BaHUE (OPMBI JIOTMYECKOTO BBIBOAA B BHJE BBISBICHHSA, (pOpMHUpOBaHHS U
paspemeHnss NPOTUBOPEUYMH AJsI MOMYYEHHUs Jy4IIMX BapuaHTOB pemeHni. C momompio (oHga
TUTIOBBIX 3BPHCTHYECKUX IPHEMOB pa3pelleHHs] IMPOTHBOpPEUNi (GOpMHUpPYETCS MacCHB IPOECKINI
Oynmynied KOHLENTYalbHOW CTPYKTYPHI IPH (PMKCHPOBAHHBIX MAapaMeTpax, W3 KOTOPOTO MOCPEACTBOM
MHyKTUBHOTO BbIBO/Ia (POPMHUPYETCSI UAAES HOBOM CTPYKTYPBHI.

Ocoboe BHHUMaHHE NPU HCCIENAOBAHUM YJIEIACTCS METOJMKAM, MO3BOJIIOUIMM OOJIETYUTh CHHTE3
HOBBIX MW ¥ OCHOBBIBAIOLINXCS HAa MPUHINIAX ACCOLMATHBHOCTH YEJIOBEUYECKOTO MBIIUICHHS. 31€Ch B
Ka4eCTBE TEOPETHYECKO OCHOBBI ObLIM B3STHI U3BECTHBIM METOJ TMPJISTHJ aCCOLUUALUI U ero JaBHUM
MPOTOTHII, TaK Ha3bIBaeMbIi Jiororpadudeckuii quanor M.B.JlomoHocoga.

K nHacrosiuemy Bpemenu, B Boal ' TY pa3paborana crcremMa acCcOLMAaTUBHOIO MOUCKA PELICHUH st
pasnuuHbIX npobaemHbix obnacteir «MHCIIMPATOPy [35], ucnonb3yromas 3BpUCTUICCKUE (QYHKIIH
sI3bIKa ¥ BU3YaJIbHBIX 00pa3oB. VICXOJHOI MOJeIbIo, MPECTaBIIoONel CHCTEMY CBS3aHHBIX MOHSITHIH
(accommanyii), CIy>KUT TPOU3BOJIBHBINA I'pad), BEPIIMHBI KOTOPOTO INPEACTABISIOT HOHITHS, a BETBU —
CBS3M MEXIY O3TUMH NOHATHUSAMH. TakkKe pealn3oBaHa CHCTEMa MapKeTHWHra, oOecIreuuBaromiast
(YHKIMH CIIEKEHUS! 32 COCTOSIHUEM DbIHKA, ITOTOKOB (prHaHCOB M mponykuuu. Hakoner, mocrpoeHa
CHCTEMa HAaloJHEHUs OaHKa MOTPEOHOCTEH NPEeANpUSATHA ISl peaau3alil aCCONMATHBHON IIEMH
«HOTPEOHOCTH— LETH — (QYHKIHNY.

HWtak, B MHTEpecax KOMIbIOTEPHOHN MOANEPKKN aCCOLMATUBHOTO MONCKA MHHOBAIIMOHHBIX PELICHUH
Tpebyercsi co3aHue O0aHKa 3HAHWI C acCOLMATHUBHBIMU MPOLIEAYypaMH BBIBOJA, a B IEPBYIO Ouepelb,
sI3bIKa 00Pa0OTKH JAHHBIX JJIs IPUHSTHUS PEILICHNI Ha acCOLMaTHBHOM CETH.

B.H.Barun (MockoBCKHii JHepreTu4ecKuil HHCTUTYT)

MHe KaxeTcs, 4TO MJer KOHTPaAyKIHH, O KOTOPBIX TOBOPUT HAIll KOJUIETa, IPEJCTaBISIOT COOO0M
BapuaHT aOJyKTHBHBIX pacCyXIeHUH. Mbl MHOTO 3aHMMaeTcs 3THMH HpoOiiemMaMu Ha Kadexape
[Mpuknagnoit wmarematukn MOW wu OyneM paabl BO3MOXKHOMY COTPYIHHMYECTBY B 00JacTH
MOJIeTUpOBaHuUs aOAyKTUBHBIX paccyxkaeHuit B ICATIP.

B.M.Kypeiiuux (Taranporckuii rocyfapcTBeHHbINH paIUOTeXHHYECKU YHUBEPCUTET)

Wrak, Hama CeromHSIIHAS TUCKYyCCUS IOCTHIJIA CBOEH menu. Mbl NpHUIIIH K 00IIeMy BBIBOAY, YTO
HUCAIIP ecte oOpranas CAIIP mmioc Hagcrpoiika, oOecmeumBaromasi paboTy €O 3HAHHSIMH,
ACCOLMATHBHBIA IOMCK W T.I. UTO HMH)KEHepHs NPOEKTHBIX 3HAHUH HMMeeT 0coOyro crenuduky u
TpebyeT cuHTe3a Pa3IMYHbIX BUAOB paccyXAeHHH. M 4To HeTpaaUIMOHHBIC JIOTHKH M MOJEIH ydeTa
HE-¢pakTopoB 0e3yclOBHO HYXHBI M HMEIOT CBOIO c(epy NpPUMEHEHHs, OCOOCHHO Ha HadalbHBIX
CTaausAX TPOEKTUPOBAHMSA, IPU MOJEIUPOBAHUM TIpOlecCa MPOEKTHPOBAHHUA U YIPABICHUU
npoekTupoBanueM. S Ojarogapro BCEX y4YacTHHKOB cerojHsuiHero Kpyrioro crona M Impuriamaro
IIPOJIOJDKUTh HAIly JUCKYCCHIO depe3 Toja 3/ech ke, Ha Oepery mops. Hanerock, 4ro K Ham
MPUCOETUHATCA U IPYTHe 3aUHTEPECOBAHHBIE CIELIUATHUCTHL.
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