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Om pedaxyuu

o 0T PERRKLHA

«MEPA NYYLLE BCEINO»
MEASURE IS BEST

Noporoi Haw yuTaTensb,
yBaXkaemble aBTOpPbI M YreHbl peJakuMOHHOW Konnernm!

2016 rox mMOOXOAUT K CBOEMY 3aBepIIeHUI0. [ penakuuu xypHajia OH ObUl HampsKEHHBIM,
T.K. CO3JaHHAs ISATh JIET TOMY Ha3aJ IUIOMIAAKa Uil OOCYKACHUS Pe3ybTaTOB OHTOJOTHYECKOIO
aHamu3a MpeIMETHBIX 00JIaCTe M MPOUCXOAIIMX B HUX MPOLIECCOB IIPUTATHBAETY» UCCIIEA0BATE-
e, 3aHuMaroIuXcs pa3paboTKol NHPOPMAIIMOHHBIX CUCTEM U CHUCTEMHBIM aHAJIU30M, U CIeIHa-
JUCTOB, 3aHUMAIOTUECS TYMAaHUTAPHBIMU JUCIHUILTUHAME: PHIOCO(OB, ICUXOJIOTOB U JINHI'BUCTOB.

«Hayka HaumHaeTcst TaM, Iie HAUMHAIOT U3MEPATHY». DTH CJIOBA BEJIMKOT0 PYCCKOTO y4EHOTO
JL.U. MenzeneeBa Kak JakMycoBas Oymara ONpeaelisiioT U OTIENAI0T HayKy OT MPOYHMX BHJIIOB ye-
JoBeuyeckoil nesrenbHocTH. Ho 3370510 10 HETO 0 Mepe TOBOPWII MPUUUCISIEMBIN K «CEMHU Ipede-
ckuM Mmynpeuam» Knreooyn (VI Bek 10 H.3.), KOTOpPbI ObUI OTHUM U3 TMpaBHUTENEH TOpo-
na Jluanoc Ha octpoBe Pomoc B I'peniun. B cBoém ropoae KieoOysr 0OHOBMII 3HAMEHUTBIA Xpam
A¢uHBI U TTOCTPOUI BOJOIPOBOJ, CHAOXKABIINI ropoJ] BOJOW BIUIOTH 10 cpeiHEBeKOBbs. OH BbI-
CTymaJj 3a 00y4eHHe KeHIINH, BUIUMO TIOTOMY, YTO U3 JAe€Tel UMen TOJIbKO A04b Kieobynuny. Emy
IIpUNKCHIBAIOTCS U3pedueHus: «Mepa sydine Bcero», «B nocrarke He 3aHOCHUCH, B HYXK/I€ HE yHU-
ymxaicsy, «/lereir BocnuteiBaily, «K HecpaBeyIMBOCTH TUTall HEHABHUCTh, OJlarouecTre Oy,
«Cunoii He Jienail HU4ero» U MHOTHX JPYTUX MOJOOHBIX. ABTOP MHOTOYUCIICHHBIX CTUXOB, MIECEH,
mapaj u 3arafok. Cuutaercs, 4yto KineoOyn B roabl CBOETo MpaBiIeHUs HAXOAMIICS O] BIUSIHUEM
cBoelt nouepu KneoOymnunsl - mosreccsl u punocoda. Apucrorens muruposai Kiaeodynmuny B [103-
tuke u Putopuke. OHa ynmomunanacek B apame Kpatumna — «KneoOymunby. [ImyTapx mucan, 4to
danec xapakTepu30Bal e€ Kak )KEeHIIMHY C YMOM rocyAapcTBeHHoro aesrens. B uctoputo KieoOyn
BOIIIEJ KaK CIPAaBEIJIUBBIM U MYJIpbIi MpaBUTENb, IPH KOTOPOM HA OCTPOBE HE OBLIO BHYTPEHHUX
pacrpeii, BRIpOCIHN peMeciia, CETbCKOe X03IHCTBO U TOPTOBbI 000POT.

W3 onyOnukoBaHHBIX B ’TOM HOMepe paboT, aBTOPbI KOTOPBIX MPEICTABISIOT Pa3InyHbIe FOPO-
na Hamield HeoObsTHOU cTpaHsl (MockBa, Upkyrck, HoBocubupck, Mxesck, Camapa, Maruuro-
ropck, Amatutsl, Yda), X0TeJIoCh Obl, IPEXK/IE BCETO, BBIJCIUTH JIBE€ PAOOTHI, KOTOPHIC HAMPIMYIO
CBSI3aHBI C TIOMCKOM Mepbl. ITO cTaThs npodeccopa [lussckoeo C.A., KOTOpOMy, TIO HAIlIEMy MHe-
HUIO, YJAJIOCh MOBBICUTh 00OCHOBAHHOCTb U MPOCTOTY MCIOJIb30BaHUS IIMPOKO U3BECTHOTO METO-
na ananu3a uepapxuil T. Caatu. IlyOnukyemble UM pe3yibTaThl CYIIECTBEHHO MPOABUIalOT 00BEK-
TUBU3ALIMIO PELICHUS] MHOTOKPUTEPHANIbHBIX 33/1a4, @ pa3pa00TaHHbIE OLIEHKU U YMCJICHHbIE 3Haye-
HUSl COOTHECEHUSI KPUTEPUEB MO3BOJIAIOT HAJIEATHCS HA TO, YTO MOJIyYEHHBIE «30JI0ThIE CEUEHUA» B
dbopme «rabmui [TusiBCkOro» BCkope MOTYT cTaTh a30yuHbIMU (Kak TaOnuiel bpamuca). He menee
3HauMMa M BEKTOpHas JIOTUKA JOKTOpa HayK Apwunckozo JI.B., onucaBLIETro MyTh, KOTOPHIN Mpo-
mén MaTeMaTHYECKUHA amnmapar JIOTUKUA OT onepupoBanus mapoi uucen {0, 1} k pabore ¢ mocra-
TOYHO CJIO’KHBIMHM BEKTOPHBIMU KOHCTPYKUHUSAMHU. IMEHHO 3TH 1BE CTaTbU U OTKPHIBAIOT HOMEP.

Mp&1 npofoikaeM pacHIMpATh Haile MpucyTcTBUe B Meaua npoctpancTBe. K Crossref, PUHILI,
Ku6epJlenunke u EBSCO, B a3Tom kBaprazie Onaronaps komnanuu UBUC (IVIS) no6asunocs pas-
MeleHre xypHaia Ha riatrgopme EastView B komtekiuu «M3nanus o eCTECTBEHHBIM HAyKaM».

Yeaowcaemviti yumamens u naw 6yoywuii asmop!
[Ipucoenunsiitech u Bol k Ham B HoBoM roay!
Ontologists and designers of all countries and subject areas, join us!
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Kax C(HYyMepu3zoeantv) NOHAMUE «6AINHCHEE)

YK 519.5
KAK «<HYMEPU3OBATb» MOHATUE «BAXXHEE»

C.A. IInasckuii

ApxumexmypHo-cmpoumenbHulil UHCIMUMYM
Camapckozo 2ocyoapcmeenno2o mexnudeckoeo ynusepcumema, Camapa, Poccust
spiyav@mail.ru

AHHOTauuA

[Tpobnema MHOTOKPUTEPHAIBEHOTO BBIOOpA SBIAETCS KIIOUEBBIM 3JIEMEHTOM NPHHSTHS CIOXKHBIX perie-
HUH 1 yxe OoJiee MoryBeKa He TepsieT akTyadbHOCTH. [Ipeiosken nesslit psia MoJX0J0B M METO/I0B, 103-
BOJISTIOIUX ITPEATOJIaraTh, YTo MPHHUMAEMbIE C UX MCIIOJIB30BAHMEM PELICHHs HanboJiee palioHAIbHBI.
OCHOBHBIM 3JIEMEHTOM OOJIBIIMHCTBA U3 3TUX METOOB SBIISICTCS TMHEHHAS CBEPTKA YACTHBIX KPUTEPHEB,
a pa3JINune 3aKI0YacTCs B TEX MIIM MHBIX 3BPUCTHUECKHUX MM 3KCIEPTHBIX CIIOCO0ax 3a/laHNsl YUCIOBBIX
3Ha4eHUH KO3(P(PUIIMEHTOB Ba)XKHOCTH KPUTEPUEB. B 3THX yCIOBHAX MpeaCTaBiIseTCs MOJE3HBIM MOUCK
YHHUBEPCAJIbHBIX CPEICTB MHOTOKPUTEPUANIBHOTO CPAaBHEHHUS albTEPHATHB, OCHOBAHHBIX Ha HEOOJBIIOM
YHCIIe €CTECTBEHHBIX aKCHOM, MaTEMAaTHYECKHU CTPOro 0OOCHOBAaHHBIX U, B TO € BpPEeMs, MPOCTHIX MPH
MPaKTHYECKOM HMCIIOJb30BaHUU. B cTaThe mpeaiaraercst MoJxo/], COCTOSIIMI B TOM, YTOOBI MEpeiTH OT
HENPEPBIBHOTO MTPOCTPAHCTBA KOI(P(GHUINEHTOB Ba)KHOCTH YaCTHBIX KPUTEPHEB K 00Jee eCTECTBEHHOMY
JUISL JIMIA, TIPUHUMAIONIETO pelleHHe, TUCKPETHOMY HPOCTPAHCTBY MOJMTHK BbIOOpa. Mcronb3oBanue
TaKOT0 MMPOCTPAHCTBA MO3BOJIMIIO JOCTATOYHO IPOCTO KIACCH(PUIMPOBATH 33/1a4i MPHUHSTHS PELICHUS U
c(OpMHUPOBATH YHUBEPCAIBHYIO TAOIHUILy KOI(PPHUIIMEHTOB CPABHUTEILHON BaXXKHOCTH YaCTHBIX KPHUTEPH-
€B IPUTOHYIO IS JTIOOBIX 33]ja4 MHOTOKPUTEPUAILHOM ONTHMHU3anny anbrepHaTuB. Kpome storo, aHa-
JIU3 TIOHATHS «BaXHOCTH» B MPOCTPAHCTBE MOJUTHK BHIOOpA MMO3BOJIMI PACCMOTPETh HEKOTOPHIE HOBBIC
ACITIEKTHl CPABHUTEIBHON OIIEHKH MHOTOKPHUTEPHAIBHBIX albTEpHATHB. B yacTHOCTH, MOKa3aHa HEKOp-
PEKTHOCTh OCPEIHEHHMsS HOPMHPOBAHHBIX 3HAYCHUH KPHUTEPHEB, NMPH3HABACMBIX SKBHUBAJICHTHBIMH II0
Ba)KHOCTH; BBISBIICH TaK HAa3bIBAEMBIIl «KpaeBol 3(p(EeKT», COCTOSIIMI B IOCTOSHCTBE IenodeK Kodddu-
[IMEHTOB CPaBHUTEIBHON Ba)KHOCTH KPUTEPUEB, OTBEYAIOIINX OJMHAKOBBIM KpalHUM (hparMeHTam I10JIH-
TUKH BbIOOpa. [IpoBeeHo cpaBHEHKE TIPEIIOKEHHOTO MOJIX0/[a ¢ NIMPOKO W3BECTHBIM METOJIOM aHaJIn3a
nepapxuii T. Caatu u pazpaborana MmoauduKaIys, NOBBIIIAIONIAs 000CHOBAHHOCTh U MPOCTOTY HCIIOJIb-
30BaHMsI TOr0 METO/1A.

Kniouesvie cnosa: npunsamue pewenuii, MHO2OKpUMEPUATbHbLI 66100, YHUGEPCATbHbIE KOIPDUYUEeHmbL
BAIICHOCTU, MEMOO AHANU3A UEPAPXUTL, AHATUMUYECKOe NAAHUPOBAHLE.

Lumuposanue: ITussckuii, C.A. Kax «Hymepu3oBathy nousatue «Baxkuee» / C.A. ITussckwuii // OHTOIO-
rust mpoektupoBanus. — 2016. — T. 6, Ne4(22). - C. 414-435. — DOI: 10.18287/2223-9537-2016-6-4-414-
43s.

BBepeHue

B ¢wusuueckom mMupe MpoCTpaHCTBA-BPEMEHHU Ui CPABHUTEIHHOTO aHAIM3a MaTepHaIbHBIX
O00BEKTOB KJIFOUEBBIMU SIBIISIFOTCS TIOHSATHUS «JaNbliey» U «OpicTpee». [ uX KOIUYEeCTBEHHOTO U3-
MEpPEHUs - TaK CKa3aTh, «HyMepuzayuuy - 4eJIOBEYECTBO CO3/aET CHelHaIbHbIe WHCTPYMEHTHI, B
MIPOCTOM ClTydae MIKOJbHYIO JIMHEWKY U CeKyHAoMep. B collmyme cTob ke 3HAYUMYIO0 pOJIb UTPAET
MOHATHE «BAXHEE» M OHO TAK)KE MOJUICKHUT KOJTHMYSCTBEHHOMY M3MepeHnio. OHO OpraHMYEeCKH CBsI-
3aHO C HEMPEepPBHIBHO OCYIIECTBISIEMBIM KaKJIbIM YEJIOBEKOM MPOIIECCOM BBHIOOpAa HAWIYYIIETO pe-
LIeHHsI U3 Habopa BO3MOXKHBIX BapUaHTOB (asibTepHaTuB). C CepeauHBbl MPOILIOr0 BEKa BOIMPOCHI
HAYYHOU NOOOEPIHCKYU FTOTO TIPOIIecca CTAHOBITCS BCE OoJiee akTyanbHBIMH (Hampumep, [1-8]).

Jlenmo B TOM, 4TO MPHU pa3yMHOM BBIOOPE, OCMBICIMBAS PEUICHUE BCECTOPOHHE, YETIOBEK, B KO-
HEYHOM CYETe, BBIICNACT Psifl pa3InYHBIX €r0 acnekmog (J1e3arperupyeT mpodiieMy) Tak, 4ToObl Mo
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Ka)KJIOMY W3 HUX aJIbTEPHATUBBI MOTJIM OBITh YIOPSIOUYEHBI B CTOPOHY, HAIIPUMED, UX YXY/IICHUSI.
B nayke, TexHUKE, SJKOHOMHKE B OOJIBIIMHCTBE CydaeB 2P (HEKTUBHOCTh aJIbTEPHATHB M0 KAKIOMY
aCIeKTy MOJKET OBITh OLIEHEHA TI0 KOJUYeCMEeHHOl WU TIOPSAKOBOH IIKalle, TO €CTh SBJISIETCS CO-
OTBETCTBYIOIIUM YacCTHBIM Kputepuem. llIkanbl 4acTHBIX KPUTEPHUEB MPUBOJAT K €IUHOM IIKaJe
(3TO Ha3bBIBACTCA HOpManuzayuell), MOCIe Yero HACTYIAaeT 3aKIIOUUTENIbHBIN 3Tal MIPUHATHUS pelie-
HUS — (OPMHUPOBAHUE AITOPUTMA, MO3BOJISIONMIECTO JUIsl KaXKJI0W albTEPHATHUBBI MO 3HAYCHUSAM €&
YaCTHBIX KPUTEPUEB PACCUNUTATH 3HAYEHUE HEKOTOPOTO KOMNAEKCHO20 Kpumepusi, ONPEEITIOIIErO
3¢ (HEeKTUBHOCTh AIbTEPHATUBBI B IEJIOM.

Ecau npu stom nuno, npunnMmarotiee pemenne (JITIP), MoxkeT ncxonuTh U3 0IMHAKOBOM BaXK-
HOCTH BCEX YUMTHIBAEMbIX ACTHEKTOB, Yallle BCEr0 aJrOPUTM OKa3bIBACTCS MPOCTHIM: UCXOS U3 CO-
o0paxxeHu MPOCTOTHI TOHUMAHUS U CUMMETPUHU CUTYallUU, JOCTATOYHO CJIOXKUTh 3HAUCHHUS YacCT-
HBIX KPUTEPUEB MJIM PACCUMTATh X cpeaHee apudmerndeckoe (nmpuHuum Jlammaca).

T'unome3a 1 o nuneiinoil céépmre uacmuvix Kpumepues. Eciii OIHM acIeKTHl MPEICTABIS-
tores qas JITIP Gonee «BaKHBIMU», YeM JPYTHE, TO TPAAMIIMOHHO B ATOM Ciydae IpeajiaracTcs
MPUHSATH B KAYE€CTBE KOMIUIEKCHOTO KPUTEPHUS CPeOHe836euleHHOe 3HaYeHye YaCTHBIX KPUTEPUEB —
T.H. JINHEUHYIO CBEPTKY:

(1) F(f)=>xf7, j=lyuym, x’ 20, D x/ =1,
J=1 j=1

m

rae f =(f", f*,.... /") - Bekrop 3HaueHuii m dyactHbX Kputepues f’, j=1..ma x',x°,.. . x" -
BEKTOP KOJMYECTBEHHBIX BECOBBIX KOI(PPHUIIMEHTOB, OTPAKAIOLIUX CPABHUMENbHYIO 8ANHCHOCHb IS
JITTP pa3nuuHbIX acEKTOB CpaBHEHUS pelieHui. 31eCh U BO3HUKAET BOMPOC — KaK 3a7aTh KOJWYe-
CTBEHHBIC 3HAUEHUS BeCOBBIX K0d(duiumeHToB? OOLIENIPU3HAHO, YTO MPOCTEHIee pelIeHHe —
mycTh 3TU 3HaYeHus ykaxet JIIIP, cooOpa3ysich co CBOMM BHYTPEHHHUM OIIMYIICHUEM, - HEPEATHU3Y-
eMo. JKeHux He B COCTOSIHMM JOCTaTOYHO YBEPEHHO OMpPENEIUTh, YTO, HAIPUMEP, KpacoTa HEBECTHI
B 2,354 paza BaxxHee 1S Hero, 4yeM e€ yM. OH MOXKET I0OCTaTOYHO YBEPEHHO PELIUTh PO ceOs, 4yTo
KpacoTa «8avicHee» WIH «HAMHO20 8adcHeey, HO He Oonee Toro. OTcroga BO3HUKAET BOIIPOC — BO3-
MO>KHO JIM CO3/aTh JOCTATOYHO MOHATHYIO M IIMPOKO MPU3HABAEMYIO VHUBEPCATbHYIO UKANY, KO-
Topasi omnpezenuia Obl YNCICHHbIE 3HAYEHUS BECOBBIX KOA((UIIMEHTOB, OTBEYAIOIINE PA3TUYHBIM
cmeneHsM TIOHSATHS «BaKHEE»?

OpHolt M3 mMepBbIX U HauOoJiee YCMEIIHBIX MOMBITOK B 3TOM HAMpaBICHUH MOYKHO CUUTATh
npeioxkeHHbd T. Caatu memoo ananuza uepapxuil, Takke Ha3bIBAEMbIH «aHATUTHYECKOE TUIAHU-
poBanue» (Analytic Hierarchy Process, AHP) [9]. B ero ocHoBe neXWT IKana, MpUBEAEHHAS
B Tabmume 1 [9-11].

[IpumenutensHO K 00CyXIaeMoil mpoOiemMe 3Ta yHUBEpcalbHas IIKajla MO3BOJIIET BeChMa
MIPOCTO PACCUUTATH 3HAUYCHUS KOI(PPHUIIMEHTOB BaXKHOCTH YAaCTHBIX KPUTEPHEB B KOHKPETHOM 3a/1a-
4ye MpUHATHUS penieHui, ecnu B Held JIIIP momapHo cpaBHMI MeXay cOO0 YacTHBIE KPUTEPUH U CO-
MOCTaBWJI Ka)KJJOW Mape COOTBETCTBYIONIME 3HAUCHHS M3 TaOauubl 1. Anroput™m pacuéra 1ocTaTod-
HO €CTECTBEHEH M OCHOBAH Ha TOM COOOpa)KeHUH, UTO eclid KO (ULIMEHT BaXXKHOCTH KpuTepus 4 B
k pa3 6onbmie Ko PUIHEHTa BAXKHOCTH KPUTEPUS B, TO paCCUUTAHHBIN MO STOMY XK€ aJTOPUTMY
K03 (ULIMEHT BaXXHOCTH KpUTepus B HomkeH poBHO B 1/k pa3 ObITh Oosbile KO3 UIHeHTa BaxK-
HOCTH KpUTepUs 4.

Takoit moaxo UMEeT ABa HEJAOCTaTKa: HE OUYEeHb YOeAUTEIbHOEe 0OOCHOBAHHE «BOIULCOHBIX YU~
cen» 1, 3,5, 7,9 u Oonpiioe uncio napuvix cpasnenuil kputepues JIIIP-om (Hampumep, npu 15
kputepusx 105 cpaBHeHHIT), YTO HE TONBKO YTOMHUTEIbHO, HO U HEM30EKHO MPUBOAUT K TPYIHO
yCTpaHIeMOW Hecoznacoeannocmu ONeHOK. O0a cienaHHbIX 3amedaHust OyayT Oornee moapoOHO
paccMOTpEHbI Aanee.
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Tabmmma 1 —1llkana OTHOCUTENEHOW BaXXHOCTH B MeToze aHaim3a uepapxuit T. Caatn mo [11]

. Kosddunuent Baxnoctn
OmnpezeneHne CpaBHUTEILHON
(B OpHUTHHAJIE — UHMEHCUB-
BAXHOCTH JIBYX CPAaBHUBAEMBIX . OO0mbsicHeHus (B OPMYITUPOBKE OPUTHHAIIA)
HOCTIb OMHOCUMENbHO
00BEKTOB
8avICHOCMIL)
PaBHas BaKHOCTb 1 PaBHbII BKJIa1 IBYX BUJIOB JEATEILHOCTHU B LIEITh
YMepeHHOe MTPEeBOCXOICTBO O/1- 3 OmBIT U CyXKIEHHS IAI0T JETKOE MPEBOCXOACTBO
HOTO HaJ APYTUM OJTHOMY BHJY JISSITEIIbHOCTH HaJl IPYTHM
CymiecTBeHHOE MJIH CHIIBHOE 5 OMBIT U CY>KACHHS AAI0T CUIIBHOE ITPEBOCXO/ICTBO
IIPEBOCXOJICTBO OJTHOMY BHJY JISSITEIIbHOCTH HaJ IPYTHM
OpHOMY BUJy NEATENILHOCTH JTAETCsl HACTOIBKO
3Ha4YNTEITHLHOE TIPEBOCXO/ICTBO 7 CHIIBHOE ITPEBOCXOJICTBO, YTO OHO CTAHOBUTCS
MIPAaKTHYECKH 3HAYUTEIEHBIM
OueBuIHOE MTPEBOCXO/ICTBO OJHOTO BHJA JEs-
OueHb CHIIBHOE ITPEBOCXO/ICTBO 9 TEJILHOCTH HaJ| IPYTHM HOATBEPKIAeTCsl Han0o-
Jiee CHIIbHO
[IpomexxyTOUHBIE pELIEHUS
MEXIy IBYMS COCCTHUMHU 2,4.,6,8 [TpuMeHsI0OTCS: B KOMIIPOMHCCHOM CITy4ae
CY)XIACHHUAMH

B 70-x romax mponuioro Beka ObLIT MPEAIOKEH YHUBEPCATbHBIN MOIX0 K 0OBEKTUBHOMY KO-
JUYECTBEHHOMY YUETY CPaBHUTEIbHON BaKHOCTU KpUTEpHUEB [5, 6], MOMyUMBIINNA HA3BAHUE MemO-
oa IIPUHH (ITpunsitue Pemennii npl Heycrpanumoit HeonpenenéHnoct), a BIOCIECTBUH, TIPH
€ro pasBUTHH, Memoda yeepernvix cysucoenutl JITIP [12, 13]. Ero cyTh 3akito4aercsi B TOM, YTOOBI
MPU3HATh, YTO KOA(D(PUIMEHTHI BaXXHOCTU KPUTEPHUEB SABIISAIOTCS HEOINpPEAeIEHHBIMU U OLICHHUBATH
3¢ (HEeKTHBHOCTH AIbTEPHATUB C HETIOCPEICTBEHHBIM YUETOM BCEIO MHOXKECTBA HEONPEICIEHHOCTH
3TUX Kputepues. s o0aeryeHus: pacyéToB 3TO MHOKECTBO 3aMEHSETCS] YHUBEPCAIbHBIM TUIIOBBIM
HAa0OPOM TaK HA3bIBAEMBIX TOPOKIAAFOIINX (YHKITHIA.

Oco6enno npocto BeIrasguT Meron [IPUHH npumenutensHO K onpenenenuto kodhduimeH-
TOB BRYXKHOCTU KPUTEpPHUEB B TUHEIHON cBEPTKE (1). MeToa Mo3BOISET MOMYYUTh HATIISIAHBIE U TIPO-
CTbl€ B HCIIOJIb30BaHUU YHHMBEpCalbHbIC AJI JHOOBIX 3aJa4 MPUHATHS pelleHUuN KOd(PPUINEHTHI
BaKHOCTU YaCTHBIX KPUTEPHUEB, a TAKXKE TTy0xkKe MPOHUKHYTh B CaMy CYTh MOHATUS «BaxxHee». O-
HAaKoO JIeXalluil B OCHOBE METOJa JAOCTAaTOYHO CIJIOKHBIM MATEMaTUYECKUM aIrapaT OMUCaHUs I0-
poxkaronmx (QyHKIUHI JeaeT ero HemoHATHBIM it OonbimuHcTBa JIIIP. B HacTosIeii ke cTaThe
uneu merona [IPUHH npuMensitoTcs n3HayaibHO K YCIOBUSAM ACHCTBUS TUIIOTE3BI 1, UTO MO3BOJIS-
€T 0TKa3aThCs OT BBEJCHUS MOPOXKIAIONINX (DYHKIIHIA, 3aMECHUB WX MHOXKECTBO MHOXECTBOM JIOMY-
CTUMBIX 3HAUEHUN HEOIpeaeNeHHbIX KO3()PUIMEHTOB BaXKHOCTU KPUTEPUEB B JIMHEHHON CBEpPTKE.
B pesynbTare MeTo1 CTAaHOBUTCS MOHATHBIM JUIs mupokoro kpyra JIIIP, uro Oynet cnocobcTBOBaTH
€ro MPUMEHEHUIO.

1 ®dopmupoBaHue TabnuUbl BO3MOXHbIX BApUaHTOB
pacnpegeneHus KputTepueB Mo rpynnam BaXHOCTU

T'unome3sa 2 o zpynnax eaxcrnocmu kpumepues. EqunctsenHas Bo3MokHocTh st JIIIP yka-
3aThb CBOE OTHOIIEHNE K CPAaBHUTENBHON BaXKHOCTU PA3JIMYHBIX YACTHBIX KPUTEPUEB COCTOUT B TOM,
YTOOBI OTHECTH KaXKIbI M3 HUX K OAHOH M3 HECKOJBKUX I'PYIMI BaXXHOCTH, KOTOPbIE MOKHO 000-
3HauuTh Kak Bl, B2 u T.1. mo Mepe Bo3pacTanus BaxxHOCTU. [Ipu 3TOM B KOHKpETHOH 3ajaue Mpu-
HATHS PELIEHUH HyMepalys UCIOJIb3YEMBIX IPYII AOJKHA UATU CIUTHO, O€3 MpoOeIoB U Kaxaas
U3 UCTIOJIb3YEMBIX TPYIII JIOJKHA COAEPHKATh XOTs Obl OJIMH KPUTEPH. DTO MOAYEPKHUBAET, UTO, B
otiauuue ot noaxona AHP, rpynmel BaKHOCTH HOCST He aOCOJIIOTHBIN, @ OTHOCUTENIbHBIN XapakTep,
T.€. IPUMEHUMBI TOJIBKO K TOW 3aJa4ue MPUHSITHS PEIICHNIN, B KOTOPOH PaccMaTpUBaOTCS.

416 N4(22)/2016, v.6, Ontology of Designing




C.A. Ilussckuu

Torga nosiBisgeTcs BO3MOKHOCTb JJI KaXI0T0 KOJUYECTBA YAaCTHBIX KPUTEPHUEB yKa3aTb BCE
BapUaHTBl paclpesieieHusl 3TUX KPUTEPUEB 0 IPYMIaM BaXKHOCTH (CM., Hanpumep, Tabauubl 2-4).
B Tabnune 2 3aTeMHEHHAs CTPOKa, HAIpUMEp, MOKA3bIBAET, YTO B KOHKPETHOM 3a/aye MPUHSITUS
pELIeHNs UMEIOTCS TPU YaCTHBIX KPUTEPUs, IPUUEM JIBa U3 HUX OTHOCATCA K IMEPBOM IPyIIE BaxkK-
HOCTH, a TPETHI KPUTEPHIL — KO BTOPOH TpyIIie BaXHOCTH, T.€. OH 00JIee BaXKCH, YeM KaXKIIbIid U3
JBYX OCTaJIbHBIX.

B Tabnuiiax BapuaHTOB pacrpesielieHus] KpUTEpUEB IO TPYIaM BaXHOCTH, OYE€BHU/HO, BBITION-
HAIOTCA CIENYIOUIUE YCIOBUS:

1) B cTpoke He MOXxeT ObITh yrcna 0, T.K. He MOKET OBITh ITyCTOM TPYIITBI 3HAYUMOCTH (TOrna €&

HY>KHO IIPOCTO MPOIYCTUTh);

2) cymMa yuceln B CTPOKE paBHA YHCIY KPUTEPUEB 7;
3) B KaxJ0M CTOJIOLE j JOJKHBI BCTPETUTHCS (BO3MOXKHO, HE [0 OJJHOMY pa3y) Bce uucia ot 1 1o

n—j+ 1 (cnenyet u3 ycinosuii 1 u 2).

Tabnuna 2 — BapuanTsl pacnpeeneHus ABYX, TPEX U YeTHIPEX KPUTEPUEB 110 TPYIIIaM BaXKHOCTH

Yucno yacTHBIX KpUTEPUEB KonngecTtBokpuTepueB B KaKI0H TPyIIe BaXXHOCTH
B 3ajjaue MPUHATUSA PEIIeHUI

Bl B2 B3 B4 BS5

— === |w|s|—=]~
— =l =lw|o]|—

—|o|—=]-

Tabmuna 3 — BapuanTsl pacripenieseHust T KPUTEPHEB 10 TPYIIIaM BaKHOCTH

YHCII0 YaCTHBIX KPUTCPUCB KommuectBo KPUTCPUCB B KaKIOH T'pyIiIie BaKHOCTU
B 3a1a4€ NPUHATHUA PCHICHUN Bl B2 B3 B4 B5 B6

1 1 1 1 1
1 1 1 2
1 1 2 1
1 1 3
1 2 1 1
1 2 2
1 3 1
1 4

5 2 1 1 1
2 1 2
2 2 1
2 3
3 1 1
3 2
4 1
5

Tabauupl MOKHO JOCTpauBaTh METOAOM MHIYKLUH, I1OCJIEI0BATEIbHO NEpexois oT n K n + 1.
JU1s 3TOro Ka) Iy CTPOKY MpeaIIecTBYomeil Tabauibl MOAU(UIMPYEM B HOBbIE CTPOKH, I10OYE-
penHo mpuOaBIss K KKIAOMY HEHYJIEBOMY DJIEMEHTY CTPOKH EAMHHUIYy. A 3aTeM JONKCHIBAaeM
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CTPOKH MPEABITYIICH TaOIHIIbI, TOOABIISSA SIUHUILY TIOCTIE MOCTAEAHEH 3aroHEeHHON KIeTKu. B mo-
JTy4YUBIIEHCs] HOBOM Ta0yHIle OCTABIISIEM JIUIITb YHUKAIBHBIE CTPOKH

Ta6n1/1ua 4 — BapI/IaHTLI pacuopeacjicHs MEeCTU KPUTEPUCB 110 I'pyIliaM Ba’KHOCTH

Yuciio YacTHRIX KPpUTCPUECB KommaectBo KPUTCPUCB B Ka)KHOﬁ TpyIIie BaKHOCTU
B 3a1a4€ NPUHATHUA PCHICHUU Bl B2 B3 B4 B5 B6

1 1 1 1 1 1
1 1 1 1 2
1 1 1 2 1
1 1 1 3
1 1 2 1 1
1 1 2 2
1 1 3 1
1 1 4
1 2 1 1 1
1 2 1 2
1 2 2 1
1 2 3
1 3 1 1
1 3 2
1 4 1
1 5

6 2 1 1 1 1
2 1 1 2
2 1 2 1
2 1 3
2 2 1 1
2 2 2
2 3 1
2 4
3 1 1 1
3 1 2
3 2 1
3 3
4 1 1
4 2
5 1
6

2 Tabnuua yHuBepcanbHbIX KO3 (PULIMEHTOB BaXXHOCTU
ONA NIMHEeMHON CBEPTKU KpUTepueB

I'unomesa 3 o nenocpeocmeennom yuéme Heonpeoenénnocmu KoIppuyuenmos earxcHocmu
yacmuplx Kpumepuee. B 0CHOBY KOMIIJICKCHOM OLEHKM MHOTOKPUTEPHUAIBHBIX aJIbTCPHATUB CIIE-
JyeT MOJIOXHUTh BCE MHOKECTBO 3HAYCHMH KOA(P(UIMEHTOB Ba)KHOCTU YAaCTHBIX KPUTEPHUEB, yN0-
BIIETBOpsOIMX BbIckazaHHBIM JIIIP-oM mpeanourenusM (4ro cocrasiser cyth meroaa [IPVTHH).
B ycnoBusix copMyaMpoBaHHBIX TUIIOTE3 | ¥ 2 3TO MO3BOMISET PACCUUTATh YHUBEPCAIbHbIEC 3HAUE-
HUS KO3(h(PULIMEHTOB Ba)XHOCTH YACTHBIX KPUTEPHEB, MPUMEHUMBIC NPU PELICHUU JIOOBIX KOH-
KPETHBIX 3a/1a4 MHOTOKpPUTEpUaIbHOr0 BblOOpa. Takue Tabauipl Ui HEOOIBIIOTO YUCiIa KPUTEPH-
€B pacCUMTaHbl B HACTOALICH CTaThe, a YUCICHHO MOTYT OBITh 3apaHee PacCYUTaHBI JUIS JIFOOOT0O
IIPAKTUYECKH MTOJIE3HOTO KOJIMYECTBA KPUTEPHUEB.

[TosicHuM WX UCHoNb30BaHUE Ha mpuMepe «Bpibop momanku A1 CTpOUTEIbCTBA a3pPOIIOPTa»
u3 [7]. UcxogHbie qaHHBIC IpUMEpPa PUBEACHBI B JIEBOW YacTu Tabmuiel 5. B mpaBoii yactu moka-
3aHbl HOPMUPOBAHHbIE 3HAYCHHSI YaCTHBIX KpuTepueB B mpenenax ot 0 go 1. B mocnennem cronbdue
TaOJIMILBI 5 TPUBEACHBI PE3yJIbTaThl pacuyéra KOMILJIEKCHOIO KPUTEpHUs IPHU I'yMaHHOM MOJIMTUKE
BbiOOpa JIIIP, monaratomiero, yto Haubosiee BaXXHBIM KpuTepueM spisieTcs «KonndectBo nofei,
ITOIBEPTalOIIMXCS IIYMOBBIM BO3JEHCTBUAMY, MEHEE BaXKHBIM — «BpeMsi MOoe3AKu OT LIEHTpa ropo-

418 N4(22)/2016, v.6, Ontology of Designing



C.A. Ilussckuu

Ja» | emé MeHee BaXHBIM — «CTOMMOCTh CTPOHMTEIBLCTBA adpOIopTay. Takol MONHMTHKE BhIOOpA
OTBEUAIOT YHHUBEpCAIbHbIE KOI(PPHUIMEHTH BaXXHOCTH, MOKa3aHHbIe B cTpoke 1, 1, 1 tabmuubr 7:
(0,111; 0,278; 0,611). C ux ucnoysb30BaHUEM 3HAYEHHUE KOMILJIEKCHOT'O KPUTEPHSs, PACCUUTAHHOE
s momanku A, pasuo 0,111%14+0,278*1+0,611*0 = 0,389. PaccuntanHble aHAaJOTHYHBIM 00Opa-
30M 3HAYCHUS JIJIS JPYTHX aJbTCPHATUB MPUBEICHBI B MOCIEAHEM CToJOIe Tabmuipl 5. Kak BuIHO
13 He€, HAMITYYIIIUM BBIOOPOM SIBJISIETCS TUIoNIanKa B.

Tabmuma 5 — Ber6op miiomaaku st CTpOUTETbCTBA adpoIopTa

YacTHbIC KpUTEPUU HopMmupoBaHHEIE YacTHBIC KPUTSPUU
(Ha MUHHMYM)
Crou- Bpems | KomnuecTtBo Crou- Bpems Komnuectso
Y. MOCTb MMoe31- | JIIOACH, ITOM- MOCTb IMOE3 K1 JIFOJCH, KommtekcHpin
eII)ueHnﬁ CTpOu- KA OT | BEprarmouux- | CTPOU- OT IICH- MoJiBepra- KpUTEpUi
P TENbCTBA | LEHTpa Csl IITyMO- TENbCTBA | Tpa ro- IOIINXCS (Ha MUHEMYM)
asporopra | ropoja BBIM BO3- a’porop- pona [IIYMOBBIM
(MuTH.e1.) (MuH) JIEHCTBUSAM Ta (HOpPM) | BO37IEHCTBU-
(TBIC. Hen.). (HOPM) sIM (HOpM)
Tpymret Bl B2 B3 Bl B2 B3
Ba)KHOCTH
Koopmmmenr 0,111 0,278 0,611
Ba)KHOCTH
ITnomanka 4 180 70 10 1,000 1,000 0,000 0,389
[Inomanka B 170 40 15 0,667 0,000 0,333 0,276
[Iomanka C 160 55 20 0,333 0,500 0,667 0,583
[Tnomanka D 150 50 25 0,000 0,333 1,000 4
MUHUMYM 150 40 10
MaKCHUMyM 180 70 25

3 OnpepeneHne yHuBepcanbHbIX KO3 (pULNEHTOB BaXXHOCTH
OnA NMHeMHon CcBEPTKM KputepueB metogom NPUHH

Paccmotpum Temeph, Kak OmMpenenstoTcs Ha OCHOBE rumote3 1-3 kodpuimeHTsl BaKHOCTH
YaCTHBIX KPUTEPHEB B JMHEWHOW cBepTke. Kak yka3aHO BbIle, IPU M3BECTHBIX KOA(PPHUIMEHTaX
BOKHOCTH KOMIUICKCHBIM KpUTEpui TuHEHHON cBepTku mMmeeT Bui (1). I'mmotesa 3 mpemmaraet
paccMaTpuBaTh €ro C y4€TOM TOTO, YTO KO3 (HUIMEHTHl BaXXKHOCTH HE M3BECTHHI OJHO3HAYHO, a
JHMIIb PUHAUICKAT HEKOTOPOMY MHOKECTBY HEONPENCIEHHOCTH KOAPPHUIUEHTOB X 3JIEMEHTOB
M-MEPHOT0 MPOCTPAHCTBA, yAOBJIETBOPAIOMMX BbickazaHHbIM JITTP-oM nipeanoyteHusiM. 9T0 MHO-
KECTBO OMHCHIBACTCS COOTHOIICHUsIMH U3 (1)

m
(2) J=lewymy, x) 20, j=1,..,m, Zx’ =1,
Jj=1
K KOTOPBIM JO0OABIISIOTCS MOJENH, onuchiBaromue oTHeceHue JIIIP-oM pa3nnyHbIX KpHTEpHEB K
Pa3IMYHBIM IPYIIIaM Ba)KHOCTH.
3HaueHHe HOBOTO KOMIUIEKCHOTO KpUTepus F ompejenseTcs Ipy 9TOM Kak CpelHee U3 3Haue-
Huii pyHkuun (1) mo Bcemy MHOXKeCTBY X , T.e.
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[F(f)dx
3 FoxeX
G) P
xeX
[FehHae | ixj flae - [xldx i
[IpoBeném npeoOpa3oBaHus: F =xX Idx = xeX /7 jdx = ,2_1: xeX Idx f/ = ;xc’m 7,
xeX xeX xeX
rae
I ixj dx
4) X/, =%, J=lyeeym.
xeX

Takum 00Opa3om, MoJy4YeH BaXKHbBIM M KpacuBblid pe3ynbTar. OKazanoch, 4To KO3(pUInEHTHI
Ba)KHOCTU YaCTHBIX KPUTEPHEB B JIMHEHHON CBEPTKE HE 3aBHUCST OT CPAaBHUBAEMbIX aJIbTEPHATHB U
TeOMETPUYECKU MPECTABISIOT COO0M KOOPAMHATHI LIEHTpa Macc GUrypsl (3T0 MOAYEPKUBAET MH-
JIEKC ¢m), ONUCHIBAEMOW MHOKECTBOM HEOMNpeaesIEHHOCTH K03 duiueHToB X. DTO MO3BOJISET I0-
JTYYUTh 3HA4YEHUS KOI(P(UIIMEHTOB BaXXHOCTH KPUTEPHEB, HEMOCPEIACTBEHHO paccMaTpUBasi MHO-
JKECTBA HEOMPEICIEHHOCTH KPUTEPHUEB IS KAXKI0W CTPOKHU Tabmui 2-4.

Brruucnenue ko3p¢uimentoB (4) JErko BECTH METOAOM CTAaTHCTUYECKUX HCIBITAHUM WIH
MpsIMBIM TIepe0OpOM € MaJiblM IIaroM, HEMOCPEACTBEHHO BBIYMCISAS MHOIOMEpPHbIE HHTETPAJIbI.
OpHako 111 HEOOJBLIOrO YHUCIA YACTHBIX KPUTEPUEB MOXKHO AHATUTHYECKH MOJYYHTH TOYHBIC
3Ha4YCHUsI KOA(P(PUIIMEHTOB BA)XXHOCTH, HEMOCPEJACTBEHHO aHAIM3UPYs Trpadudeckuili oOpa3 ux
MHOECTBa HEONPEIeIEHHOCTH.

4 AHanUTUYECKUMN pacyéT yHMBepcanbHbIX KO3 PNLNEeHTOB BaXKHOCTU
Ana AByX, TPEX U YeTbIPEX KpuTepues

/Jna 08yx kpumepueg, xak ciaenyer u3 Tabauibl 2, BO3SMOXKHBI JIUIIb BE PA3TUYHbIEC TOJTUTHKH
CPaBHUTEIBHOM OIIEHKU Ba)KHOCTH YAaCTHBIX KPUTEPHUEB:
e <2;2>-00a KpuTepus paBHO BaKHBI;
e <2:;1, 1> - onuH KpUTEpUil Ba)KHEE APYTOTO.

Jns nomumuku <2; 2> U3 YCIOBHH CHMMETPHH X' = x=0,5.

Jna nonumurku <2; 1, 1> nerko onpeaeanTs KOOPAUHATHI LIEHTPa MacC MHOKECTBA HEOMpee-
AEHHOCTU K03 (pumeHToB BaskHOCTH. OHO 3a1aéTC COOTHOIICHUSIMU

x'>20, x*>20,x'+x* =1 x'>x’

¥ TIPEJICTaBIsIeT co00i IHHMIO AB Ha IByMepHOil miockoctH (x', x°) (cM. pucyrok 1). Llentp mace
9TOW JIMHHUU, HAXOASIIUNCS B €€ cepeiMHe, UMEET KOOPINHATHI

x1=§=0,75, x2=l=0,25.
4 4

Jlna mpéx Kpumepuee BO3MOXKHBI YETIPE PA3INYHbIC MMOJUTUKHA CPABHUTEIBHON OLIEHKH BaX-
HOCTHU KPUTCPUCB:
e <3; 3> - Bce KPUTEPUU PAaBHO BAXKHBI;
e <3;1,2>-Kaxaplil U3 IBYX KPUTEPUEB BaXKHEE TPETHETO;
e <3;2,1>- 0auH KpUTEPUHN BAKHEE KAKIOTO U3 IBYX APYTHUX;
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<3; 1, 1, 1> - onuH KpuTepuil BaxkKHee JPyroro, a 3TOT APYroi BaXKHEE TPETHETO.
Jna nonumuxu <3; 3>, ©CXOAS U3 YCIOBUM CUMMETPHUH, OYEBUIHO

xI:x2=x3:§zO,333.

|

I

|

|

T+ =
|

da | =

|
< \ 1
1|

1
2 4

Pucynok 1 - MHOeCTBO HEOIpeIeIEHHOCTH BECOBBIX KO3(D(HUIIMCHTOB IBYX KPUTEPUCB

JIst KakIoW pyroil MOMUTHKKA HEOOXOIUMO MOCTPOHUTH B TPEXMEPHOM IMPOCTPAHCTBE KOA(-
(UIIMEHTOB BaYKHOCTH KPUTEPUEB MHOKECTBO HEOMPEIEIEHHOCTH KOI(PPHUIIMEHTOB BaXKHOCTU KPH-
TCPUCB. Kamnoe N3 TaKUX MHOXECTB ABJIACTCA IIOIMHOXCECTBOM MHOXKECTBA, 3aJaHHOI'O COOTHO-

x'>20, x*20,x° >0, x"+x*+x’ =1.

DTO0 MHOKECTBO IPEJCTABIEHO TPEYTOJIBbHUKOM ABC, TOKa3aHHBIM Ha PUCYHKE 2.

£

le

Pucynok 2 — K mocTpoeHHI0 MHOKECTB HEOTIPEACTIEHHOCTH BECOBBIX KOA(PUIIMEHTOB TPEX KPUTCPHECB

IIpU pa3JINIHbIX NOJUTUKAX CpaBHI/ITCHLHOf/i BaXXHOCTH KPUTCPUCB

OHTOJIOTHSI MPOSKTUPOBAHUS, TOM 6, No4(22)/2016

421



Kax C(HYyMepu3zoeantv) NOHAMUE «6AINHCHEE)

Ha pucynke 2 touxu 4(1,0,0), B(0,1,0), C(0,0,1) sBisiroTCS BEpIIMHAMHA PAaBHOCTOPOHHETO Tpe-
yrosnbHuka. Touka O(1/3, 1/3,1/3) ecth TOuka mepeceyeHuss MEIUAH 3TOrO TPEyroyibHUKa. Todku
D(2, 2, 0), E(, 0, %), F(3/4, Y4, 0), G(3/4, 0, Y/4) nenar momoyiaM COOTBETCTBEHHO OTpe3Ku [4, B,
[4, C], [4, D], [4, E].

Jlna nonumuxu <3; 1, 2> K ycnosuio (5) 100aBIsAOTCS yCIoBHsa x' > x?, x° > x?,

KOTOpBIE BBIPE3ArOT U3 TpeyrojdpHuka ABC TtpeyronsHuk AOC , SBIAIOIIMANCSI MHOXXECTBOM He-
OTIPENIENIEHHOCTH KOA((UIIMEHTOB CPABHUTEIHLHOM BaKHOCTH KPUTEPHEB JUISL ATOM MOJUTHKH (pH-
cyHok 3). Ero nientp macc nexut Ha Mmenuane OF Ha pacCTOSHUU JIBYX TpeTel e€ IUIMHBI OT TOUKU
O [1]. YpaBHenue 3Toii MeuaHbl UMeeT BUJ [2]

e
3 _ 3 _ 3,
T, 1T
2 3 3 23
rae 0<¢<1 - mapamerp.
Orcroza x' :l+lt, x? =——lt, X :l_,_lt,
3 6 3 3 6

UIIpH ¢ = % OKOHYATEJIHHO X' = 5 ~ 0,444, x° = 5 ~0.111, x’ = g ~ 0,444 .

IMeHTp Macc

7 \ el

-
x=
Pty

Pucynox 3 — K moctpoeHno MHOXKECTBa HEONIPEAETEHHOCTH BECOBBIX KOA(P(PHUITEHTOB TPEX KPUTEPHEB
MIPH MOJIUTHKE CPABHUTENBHON BaXKHOCTH Kputepues <3; 1, 2>

Jna nonumuxu <3; 2, 1>, aHATOTHYHO NMPEABIAYLIEMY, K YCIOBUIO (5) 100aBISIOTCS YCIOBUS
x' sz,xl 2x3,
KOTOpPBIE€ BBIPE3al0T W3 TpeyroibHuka ABC 4eThlpexyroibHUK ADOE , SBAAIOINNCI MHOXe-
CTBOM HEONpPEAETICHHOCTH KO3()(HUIIMEHTOB CPABHUTEIBHOM BaXXHOCTH KPUTEPHUEB JJISL 3TOW TOJIH-
TUKH (PUCYHOK 4).
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UYerblpexyroibHUK ADOE COCTOUT U3 ABYX TpeyroidbHUkoB ADOu AOE . llentp macc Kax-
JIOTO U3 HUX JIE)KUT COOTBETCTBEHHO Ha MeauaHax OF u OG Ha pacCTOSHUU ABYX TPETEH UX
JUIMHBI OT ToUku O .

R

VYpaBuenue Mmenuanbl OF uMeeT BUJ 13: I 13: 3 =r,rae 0<r <1 - mapamerp.
[E— [ O_f
4 3 4 3 3

Pucynox 4 — K moctpoeHno MHOXKECTBa HEONIPEAECTEHHOCTH BECOBBIX KO (PHUITMEHTOB TPEX KPUTEPUEB
MIPU MOJUTHKE CPABHUTENBHON BaXKHOCTH KpUTepues <3; 2, 1>

Orcrona x' :l+—r, x’ :l—Lr, X =——r,
3 12 3 12 3 3
U OpU ¥ = — OKOHYATENIPHOX =—, X =—, X =—.
3 18 18 18
B D R B
Hns meguansl OG uMeeM: 3 _ 3 _ 3 =q,
3.1 .1 1.1
4 3 3 4 3
rae 0< g <1 - mapametp. Torma xl—l+— xz—l—l x3—l—i
=q= p p- 3 12% 3 3% 3 129,
" 1Ipu —g Hoay4aeM x' = — xz—3 x3—i
P g =5 oW TR THAET Y

[Tockonbky TpeyroabHUkM ADOu AQE KOHTPYSHTHBI, T.€. COBIAJAIOT NP BPALICHUU BO-
Kpyr ocu AO, UX TUIOIAAN PABHBI M MOTOMY KOOPAMHATHI LIEHTPA Macc YeThipexyroibuuka ADOE
paBHBI CpeAHEMY apU(PMETUYECKOMY KOOPAMHAT LIEHTP MACC COCTABISAIOLIMX €r0 TPEyroJbHUKOB.
[TosToMy Ui KOOpIMHAT IIEHTPAa MacC MHOXKECTBA HEOIPENEICHHOCTH KOA(PPHUIIMEHTOB CpaBHU-
TEJIbHOW BaXKHOCTHU KPUTEPHEB IIPU PACCMATPUBAEMOM MOJIUTUKE MTOIYYUM
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x! =£z0,6ll, x° =lz0,194, X’ :lz0,194.
18 36 36

Js nonumuku <3; 1, 1, 1> k ycnoButo (5) moGaBisrorest yeinoBus x' > x°, x* > x3, KOTOpbIE

BbIPE3aroT U3 TpeyroibHuka ABC TpeyronbHUK AOD , ABJISIONUNCSA MHOKECTBOM HEOIPEIEIICH-
HOCTHU K03((HUIIMEHTOB CPAaBHUTEIBHOM BaKHOCTH KPUTEPUEB JUIsl STON MOJIUTUKHU (PUCYHOK 5).

Pucynox 5 — K nmoctpoeHuo MHOKECTBa HEONPeAeIEHHOCTH BECOBBIX KOAP(HUIIMEHTOB TPEX KPUTEPUEB
IIPU NOJUTHKE CPAaBHUTEIBHON BaKHOCTH kpuTepues<3; 1, 1, 1>

Ero uentp macc siexxur Ha Meauade OF Ha pacCTOSIHUU ABYX TPETEW €€ JUIMHBI OT TOYKU O .

YpaBHeHUE 3TOM MeIMaHbl UMEET BUJ]

N

3 3 3

p— p— :k,
s b1 b1
4 3 4 3 3
rae 0<k <1 - mapamerp.
Otcrona
x! :l+ik, x? =1—Lk, X :l—lk ,
3 12 3 12 3 3

U 1Ipu k:g TnonyyaeM x' :£z0,611, x’ :iz0,278, x’===~0]111.
3 18 18 9

,ZIJUI uemsplpex Kpumepues BO3MOKHBI BOCCMb PA3JIMYHBIX TMOJIMTUK CpaBHHTeHLHOﬁ OLCHKHU

BaYKHOCTU KPUTEPUEB:

<4; 4> - Bce KpUTEPUH PAaBHO BAJKHBI;

<4; 3, 1> - o1MH KpUTEpU Ba)KHEE KAXKIOTO U3 OCTAIBHBIX;

<4; 2, 2> - nBa KpUTEpUs SKBUBAJIEHTHBI APYT APYTY MO BaXXHOCTH U KaKIbIH W3 HUX Ba)KHEE
Ka)KJI0TO U3 JIByX IIPOYUX;

<4; 1, 3> - Tpu KpUTEpHsS SKBUBAICHTHBI JAPYT APYTy MO BAXKHOCTHU M KaXKJbIM W3 HUX BAKHEE
OCTaBILErOCs;

<4;2,1, 1> - ooquH KpUTEpHUIl BaKHEE IPYroro M KaXKIblil M3 HUX Ba)KHEE KaKJIOTO M3 JIBYX
MIPOYMX;
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o <4;1,2,1> - onuH KpUTEepUM BaKHEE KaXKJOro M3 ABYX JIPYTUX W KK U3 HUX Ba)KHEE
OCTaBIIErocs;

e <4;1,1,2>- nBa KpuTepHs SKBUBAJICHTHBI APYT JAPYTy MO BAXKHOCTH U KAXK/JbII U3 HUX BaKHEE
Ka)KJ0T0 JBYX IIPOYMX, a U3 3TUX NPOUYUX KPUTEPUEB OJUH BaKHEE APYTOro;

e <4;1,1,1, 1> - onuH KpuTepuil BaxkHee APYroro, Apyroi BakHee TPETHEro, a TPETHM BaKHEE
4eTBEPTOrO.
I'eomeTpuueckue 0Opa3bl MHOXKECTBAa HEOIMPEACTICHHOCTH KOA(PPHUIIMEHTOB BaXXHOCTH KpHUTE-

PHEB AJIS ITHX MOJUTHK SBJIFOTCA (PUTypaMH 4E€ThIPEXMEPHOr0 IMPOCTPAHCTBA, IOITOMY HAIJISTHO

IIPEICTAaBUTh IOJIOKEHHE MX LIEHTPOB MAacc HEBO3MOXKHO. [103TOMYy yMEHBIIUM Ha €IUHUILY pas3-

MEpHOCTh TIPOCTPAHCTBA, BPEMEHHO MCKIIOUMB M3 paccMoTpenus kodddurment x*. Ucnomb3yem

m
IS OTOTO  ypaBHEHHE Zx" =1 wm3 (1). Torma MHOXECTBO HEONPEIETEHHOCTH KPUTEPH-
j=1
1 2 3 ¥ o
€BX , X, X OyJIET OIKCHIBATHCSA CUCTEMOM YCIIOBUIA
1 . 1 2 3
6) x'>0, j=1,2,3, x +x" +x <I

3

K KOTOPOM NIpHU pa3iu4HbIX MOJUTHUKAX BbIOOpa OyAyT NOOABIATHCS COOTBETCTBYIOIIUE YCIOBHS.
OmnuceiBaemas ycnoBusiMu (6) ¢urypa npeacrasisier codoit terparip ABCH , noka3aHHBIN Ha pU-
cyHKe 2. JlonoJHHUTEeNbHbIE YCIOBHUS, HAKJIaIbIBAEMbIC PA3IMYHBIMU MOJUTHKAMHU, OYIYT BBIPE3aTh
U3 HEro0 COOTBETCTBYIOIINE (PUTYPBI.
BBuay OosblIoro 4uiciia BApuaHTOB MOJIUTUK CPABHUTEIBLHONM OLIEHKH BaKHOCTU KPUTEPUEB, B
pa3HBIX CIy4asX MCIIOJIb3yEeM Pa3IMYHbIC TOAX0/bl K BEIYUCICHHIO KO PUIIMEHTOB BaXKHOCTH.
HaunewM ¢ nociietHel MONMTHKY.

Jna nonumuxu <4; 1, 1, 1, 1> k ycnosuio (6) 100aBIsSIOTCS yCIOBUS

1 2 2 3.3 12 .3
X 2x,x z2x,x2l-x —x"—x".

[losryueHHOE MHOXECTBO HEONPEIEIEHHOCTEN MTOKAa3aHO HAa pUCYHKe 6. YcinoBue x1 > x2 Bbl-

pesaet u3 Tetpasapa ABCH terpasap ACDH , a ycnosue x* > x° - tetpasap ABPH . VIx o6uieit

yacThio sBIseTcss Terpasap AODH . Ycnosuex® >1-x'—x*—x’ mnpeobpasyem B BuJ

1 2
I-x —x =
x° > — OHo omnpenensieT BEpXHIOK MONYIUIOCKOCTh MJIOCKOCTH, MPOXOAIICH yepe3 Tou-
ku A, B u Touky R, nemnsuryto otpe3ok HC momoam.
OTa MIOCKOCTh NepecekaeT npsaMyro HO B Touke S, KOOPAMHATHI KOTOPOH 3a/laloTcs CUCTEMOM

YPaBHEHUM:
xl—O_xz—O_x3—0_
1 1 1 -

——0 --0 --0
3 3 3

2x;=1-x'—x

2

Otcroma
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Pucynox 6 — K moctpoeHo MHOKECTBa HEONPeAeIEHHOCTH BECOBBIX KOA(P(HUIIMEHTOB TpEeX KPUTEPUEB
IIPU MOJIUTHKE CPAaBHUTEIBHON BaKHOCTH Kputepues <4;1, 1, 1, 1>

[TepeiineM k onpeIeICHHUIO IICHTPa MAcC 3TOTO TeTpadpa. MI3BeCTHO, UTO IIEHTP Macc TeTpadi-
pa JEeKUT Ha MPSMOM, COCNUHSIONIEH BEPIIMHY TETpadApa C LEHTPOM MacC MPOTHUBOMOIOKHOM
I'PaHU Ha PACCTOSTHUH TPH YETBEPTH OTPE3Ka, CIMTASI OT ITOW BEPIIHHEI.

Takum 006pa3oM, MHOKECTBO HEONPEEICHHOCTH KOA(PDUIIUEHTOB BAXKHOCTU KPUTEPHUEB TIPEI-
craBiieHO TeTpadipoM ADOS. Kak nokaszaHo BbIie s MOJUTUKY <3; 1, 1, 1> KoopauHATHI 1IEHTpa

11 1
Macc rpanu ADO paBHBI (ﬁ’%’?' [ToaToMy ypaBHEHHE OTpE3Ka, COCIUHSIONIETO C LIEHTPOM

Macc rpanu 4ADO BepuinHy S TakoBO:

25 , 13 3 7 4 1
— L, X'=—, X =—HuX =—.
48 48 48 16
AHaJIOTMYHO MOXKHO MOJYYHMTh M OCTaJbHbIE PE3yJbTaThl JJS pa3lIU4YHbIX KOMOMHALMN pac-
MIpeIeNICHIs] YeThIPEX KPUTEPHUEB 10 TPyIIaM BaXHOCTH, TIOKa3aHHbIE B TabnuIie 6.

3 I
HO)ICT&BJ'IHH k= Z, OKOHYATCJIbHO IMOJIYUYHUM X =

5 YuncneHHbIN pacyéT yHUBepcanbHbIX KO3 (PULMEHTOB BaXXHOCTHU
ANA NATU U LWeCTU KpuTepues

B MpeaAbIAYICM pa3acCiiC CTaTbU IMPUBCACHBI PE3YJIbTAaThbl, KOTOPLIC YAAJIOCh IMOJYYHUTh aHAJIU-
TUYCCKUM ITYTCM. HpI/I OOMBIIEM YHCIIE KPpUTCPUCB, YCM YCTHIPC, HAITIAAHBIC TI'COMCTPHYCCKUC
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IIPEJCTABICHUS HEBO3MOKHBI, [TO3TOMY HPUXOIUTCSA BBIYUCIATH KOI(Q(UIMEHTHl YUCIEHHO, UC-
II0JIB3Ysl JATYUK CIIy4alHBIX YUCEIL.

B Tabnuuax 7 u 8 nmpeacTaBiIeHbl 3HAYCHUSI YHUBEPCATBHBIX KO3(PPHUIIMEHTOB Ba)KHOCTH YacT-
HBIX KPUTEPUEB JUIS 3a]1a4 MHOTOKPUTEPUAILHOIO BEIOOpa, pacCYMTAaHHBIE C UCIOIb30BAHUEM

Tabmuma 6 — TouHble 3HAUYCHNST YHUBEPCATFHBIX KOA(QHUIIMEHTOB BaKHOCTH
JUISL IBYX, TPEX M YETHIPEX KPUTECPHUEB B 3a/1aue MPUHSITHS PEIICHUS

Ypcito yacTHeIX | KOIMUECTBO KpUTEPUEB B KAXKIOH YHUBepcabHbIC 3HAYEHUS KO (QUIIMESHTOB BaXKHOCTH
KPUTEpHEB B rpynmne BaXXHOCTH KpUTEPHUEB
3aa4e IpuHs- ['pymma BaKHOCTH KpUTEPHEB ['pymma BaKHOCTH KpUTEPHEB
THSI PCIICHUI Bl B2 B3 B4 B5 Bl B2 B3 B4 BS5
5 2 1/2
1 1 1/4 3/4
3 1/3
3 2 7/36 11/18
1 2 1/9 4/9
1 1 1/9 5/18 11/18
4 1/4
3 1 1/6 25/48
2 2 5/48 19/48
4 1 3 1/16 15/48
2 1 1 5/48 13/48 25/48
1 2 1 1/16 5/24 25/48
1 1 2 1/16 7/48 19/48
1 1 1 1 1/16 7/48 13/48 25/48

Tabmuna 7 — YwucineHHble 3HaUCHHs] YHUBEPCATbHBIX KO3()(DUIIMEHTOB BXKHOCTH
JUIA ABYX, TPEX U UETHIPEX KPUTEPHUEB B 3a]jaue MPUHATHS PELICHUS

Yucio 4aCTHBIX YHI/IBepcaJ'IBHLIe 3HAYCHUA KOE)(I)- yHI/IBepCEU'H)HI)Ie 3HAUYCHUA KO3(1)(1)I/IIII/ICHTOB BAXXKHOCTU
KPHUTCPHUEB B 3a- (i)I/IHI/IeHTOB BAXXHOCTU KPUTEPHUCB KPUTCPUCB
Ja4ye MpUHATHA prrma BaXXHOCTU KPUTEPHCB prnna BaXXHOCTU KPUTCPHUECB
penieHuii Bl B2 B3 B4 B1 B2 B3 B4
2 0,500
2 1 1 0,250 0,750
3 0,333
3 2 1 0,194 0,611
1 2 0,111 0,444
1 1 1 0,111 0,277 0,611
4 0,250
3 1 0,167 0,521
4 2 2 0,104 0,396
1 3 0,063 0313
2 1 1 0,104 0,271 0,521
1 2 1 0,063 0,208 0,521

BCTpoeHHOTo nartunka ciaydaHbix uncen (JICY) MicroSoft Excel. PacdyeTsl mokazamm, 4to yxe
MIPH YETHIPEX KPUTEPUSAX PE3yIbTAaThl HECKOJIBKO OTIMYAIOTCS OT PACCYUTAHHBIX MO TOYHBIM (op-
MyJiaM, TIpUYeM YBEIMYCHHE KOJMYECTBA MCIBITAHUN K YMEHBIICHHIO OIMMMOKH HE TPUBOIHUT, TO
€CTh HAaYMHAeT CcKasbiBaThCs kadecTBO JICU kak reHepartopa rceBaociydaiHbIX uncen. [lostomy
IpH pacdere Ta0omIl Kod(QOUIIMESHTOB JIJI YKCia KPUTEPUEB OOJIBIIET0, YeM IeCTh, He0OX0UMO
OyJIeT nmpeaBapUTEIbHO OLIEHMBATh KauecTBoO npumensemoro JICY.
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Tabnuma 8 — YwucieHHbIe 3HAYCHHUS YHUBEPCATHHBIX K03(D(PHUIINECHTOB BaXKHOCTH
JUISL TISITH 1 LIeCTH KPUTEPHEB B 3a/1aue MPUHATHS PELICHUSA

qgcnr?lﬁx KommyecTBo kpuTepueB B KaXKI0M YHuBepcalibHbIe 3HAUEHHsT KO PHUIIMEHTOB BAKHOCTH KPUTE-

KPHTEUCH IpyIIe BaKHOCTH pHeB

B 3a/1a4e I'pynna Ba)XHOCTH KPUTEPUEB ['pynna Ba)xHOCTH KpUTEPHUEB

TIPUHSTHS

ngJeHI/If/'I Bl | B2 | B3 [ B4 | B5 | B6 B1 B2 B3 B4 B5 B6
1 1 1 1 1 0,038 0,087 0,154 0,256 0,464
1 1 1 2 0,038 0,087 0,153 0,361
1 1 2 1 0,038 0,087 0,205 0,464
1 1 3 0,038 0,085 0,292
1 2 1 1 0,038 0,121 0,255 0,466
1 2 2 0,038 0,121 0,361
1 3 1 0,038 0,165 0,466

5 1 4 0,037 0,238
2 1 1 1 0,064 0,155 0,254 0,464
2 1 2 0,063 0,153 0,361
2 2 1 0,063 0,204 0,467
2 3 0,062 0,292
3 1 1 0,093 0,254 0,465
3 2 0,094 0,359
4 1 0,135 0,460
5 0,200
1 1 1 1 1 1 0,026 0,057 0,098 0,154 0,240 0,427
1 1 1 1 2 0,026 0,058 0,099 0,154 0,332
1 1 1 2 1 0,026 0,058 0,099 0,198 0,422
1 1 1 3 0,026 0,057 0,098 0,273
1 1 2 1 1 0,026 0,058 0,128 0,241 0,420
1 1 2 2 0,026 0,057 0,127 0,332
1 1 3 1 0,026 0,057 0,165 0,421
1 1 4 0,025 0,056 0,230
1 2 1 1 0,026 0,079 0,157 0,240 0,418
1 2 1 2 0,026 0,079 0,155 0,330
1 2 2 1 0,026 0,079 0,199 0,419
1 2 3 0,025 0,078 0,273
1 3 1 1 0,025 0,105 0,241 0,417
1 3 2 0,025 0,104 0,330
1 4 1 0,025 0,139 0,418
6 1 5 0,025 0,195

2 1 1 1 1 0,043 0,101 0,156 0,239 0,417
2 1 1 2 0,043 0,101 0,155 0,330
2 1 2 1 0,043 0,101 0,198 0,418
2 1 3 0,043 0,099 0,272
2 2 1 1 0,043 0,129 0,24 0,416
2 2 2 0,042 0,128 0,330
2 3 1 0,042 0,166 0,417
2 4 0,042 0,229
3 1 1 1 0,063 0,157 0,239 0,414
3 1 2 0,062 0,156 0,328
3 2 1 0,063 0,199 0,415
3 3 0,062 0,271
4 1 1 0,087 0,241 0,413
4 2 0,086 0,328
5 1 0,117 0,414
6 0,167

6 OO6bcyxaeHue

[Tony4eHHble pe3yabTaThl TMO3BOJSIOT MPOBECTH PA3HOIUIAHOBOE KOJIMYECTBEHHOE MCCIIEIOBA-
HUE TIOHSATHS Ba)KHOCTH, UCXOJI U3 CTPOTMX MAaTEMaTHYECKUX PE3yJIbTAaTOB, MOJYYSHHBIX HA OCHO-
BE BCETO JIBYX €CTECTBEHHBIX rumotre3 | u 2. [l 3Toro B KauecTBe HKCIEPUMEHTAIBHOTO MaTepua-
Jla MCTIONIb3YEM JJaHHbIE, IPUBEAEHHBIE B Tabaunax 6-8.

428 N4(22)/2016, v.6, Ontology of Designing



C.A. Ilussckuu

6.1 VITak, HacCKONbKO e «Ba)xHee» o3Ha4vaeT «bonbLue»?

IIpexne Bcero, u3 Tabaui 7 U 8 BUIHO, YTO B YMCIOBOM BBIPAKEHUM BAXKHOCTh OTAEIBHOIO
00BEKTa B CPAaBHMBAEMOM psiy (B HAIleM cydae, BaKHOCTh YACTHOTO KPUTEPHsI) ONPEeIIeTCs He
TOJIBKO TeM, K KaKOM IpyIIe Ba)KHOCTU OH OTHECEH, HO M OOIIMM YHCIOM PacCMaTpUBAEMBbIX 00b-
€KTOB M TeM, KaK IPH 3TOM DPACHPEeISIOTCS O0BEKTHI M0 TPYIIaM BaXHOCTH. TakuM oOpazom,
€OUHO20 YUCNI06020 PAOA, 000CHOGAHHO 0MEEUAIOU|e20 NOPAOKOGOIL WIKATlEe YPOGHEI 6ANHCHOCHIU,
He cyuwjecmeyem — 011 Ka)co020 YUCia Kpumepues u ux pacnpeoeenus no ZPYnnam 6aicHocCmu
amom pao ceou. Hanpumep, B 3a7aue ¢ MATHIO IPyNIaMU BaXKHOCTH B 3aBUCMMOCTH OT YHCJIAa KpU-
TEpUEB M UX paCIpe/IeICHuUs TI0 3TUM TpymnaM Kod3(pUIHMEHTH BAXKHOCTA OTHOCATCS TO KaK

1:2,2:3,8: 7,6 : 16,2 (a1 nonutuku Beibopa <6; 1, 1, 1, 2, 1>),
TO KaK 1:2,3:3,6:5,6: 9,2 (nns1 momutuku Beidopa <6; 1,2, 1, 1, 1>).
[Ipu 3TOM OTHOILIEHUS ABYX COCEIHUX KOA(P(UIMEHTOB Ba)KHOCTHU TaKXe pa3inuyHsl: 2,2 : 1,7: 2,0:
21u1:2,3:1,5:1,5:1,7 COOTBETCTBEHHO.

B xoHKpeTHOH 3a1adye NPUHATHS PELIeHUs CleAyeT HalTH COOTBETCTBYIOILYIO CTPOUKY B Tal-
JMIIAaX YHUBEPCAIBbHBIX K03()()UIIMEHTOB BaXKHOCTH (TOAOOHBIX TabiaumaM 7 u §) U MCIOJIB30BAThH
YKa3aHHBII B HUX YHCIOBOU psi.

[IpencraBnsieT uHTEpEC, HACKOIBKO CTAOMIIBLHBIM SIBIISIETCSI OTHOIICHUE KOA((UIIMEHTOB BaXK-
HOCTH JJISl JIByX COCEIHHMX IpYIIl BaXXHOCTH 10 BCEMY MacCHBY BO3MOXHBIX IMOJUTHK BbIOOpa,
MpeACTaBIeHHBIX B Tabnumax 7 u 8. B tabnuie 9 moka3aHo oTHOIIEHHE KOd(PPHIIMEHTa BAXKHOCTH
«0osiee BaXXHOTO» KPUTEPHs K KOXPPUIHUEHTY BaXXKHOCTH «OJMKalIIero MeHee Ba)KHOT0» KpHUTe-
pusi. CpenHee 3HaYeHHE 3TOTO OTHOLICHHS PaBHO 2,44, HO pa30poC 3HAYEHHUH HACTOJBKO BEJIHMK
(cranmapTHOE OTKJIIOHEHHE paBHO 5,13), 4yTO MCMOJIB30BaTh 3TO, KaK U JI00OE Apyroe, 3HaUCHHE B
Ka4eCTBE YHUBEPCATBHOTO JUIS JTFOOBIX 3a7a4 MPUHITHS PEIICHUH HE MPECTABISAETCS BO3MOXKHBIM.

Tabnmumna 9 - PacnpeneneHue 3HaUeHUH OTHOIICHUS KOO (HHUITUEHTOB BAXKHOCTH
JIBYX COCEITHHX I10 BXKHOCTH KPUTEPHEB TPH PA3TMYHBIX MOJUTHKAX CPABHEHHS

Jlnama3oH 3Ha4€HU OTHOIISHUS Jlnama3oH 3HaYEHUM OTHOIICHUS
KO3 (PUIIMECHTOB BAXKHOCTH JIBYX COCEII- Yactora (%) KO3 (PUIIMEHTOB BAYKHOCTHU JIBYX Yactora (%)
HUX 110 BYKHOCTH KPUTEPHEB COCEJIHUX M0 BAYKHOCTH KPUTEPHEB
oT JI0 OT JI0
1 1,25 11,03 4,5 4,75 0,69
1,25 1,5 0,00 4,75 5 0,69
1,5 1,75 14,48 5 5,25 0,00
1,75 2 11,03 5,25 5,5 0,69
2 2,25 14,48 5,5 5,75 0,69
2,25 2.5 12,41 5,75 6 0,00
2,5 2,75 8,28 6 6,25 0,00
2,75 3 3,45 6,25 6,5 0,69
3 3,25 10,34 6,5 6,75 0,00
3,25 3,5 2,76 6,75 7 0,00
3,5 3,75 0,69 7 7,25 0,00
3,75 4 3,45 7,25 7,5 0,00
4 4,25 2,07 7,5 7,75 0,00
4,25 4,5 1,38 7,75 8 0,69

MOoXHO paccuuTaTh M CpeJHUE OTHOCHTENBHBIC 3HAUYCHUS YHUBEPCAIbHBIX KOA(h(HUIIMEHTOB
B2XHOCTH KPUTEPUEB ISl BCETO MAcCHBA 3aJ1a4 MPUHATHS PEIICHHUH, MPEJICTaBICHHOTO B Ta0IMIIaX
7u8:1:32:65:99:13,2:16,4 wiu, emé 6onee okpyrinénno, 1 :3: 6 : 10 : 16.

OpHako, HET HUKAKUX OCHOBAHHI HMCITOJIB30BATh MX P PEIICHUM KOHKPETHOH 3a71aud, MMOCKOJIBKY
€CTh BO3MOKHOCTh MOJTYYUTh ONTUMAIbHBIE UMEHHO JIJISl TOW 3aa4u 3HAYCHUs U3 TaOIUIbl YHU-
BepCaIbHBIX KOA(DPHUIIMEHTOB BAXKHOCTH.

OHTOJIOTHS IPOEKTHPOBAHMS, TOM 6, Nedh(22)/2016 429



Kax C(HYyMepu3zoeantv) NOHAMUE «6AINHCHEE)

6.2 Kak cooTHOCUTCS npeanaraembln nogxo ¢ MeTo4oM aHanmsa nepapxmn T. Caatn?

[IpencraBnsieT HHTEpEC CONOCTABUTH MpEAJiaraéMbli MOAX0]I C YIIOMSHYTOM METOJIOM aHajin3a
Uepapxuii, MOCKOJIbKY B 3TOM METOJI€ MCIOIb3YETCs] MMEHHO YHUBEPCAIbHBIM YUCIOBOM DS IJIs
CPaBHUTEIbHON KOJTMUYECTBEHHOM OIIEHKU O0BEKTOB PA3IMYHOMN CTEIIEHU BaKHOCTH:

(7 1:3:5:7:9.

Mpl nonaraem, 4to, ¢ Y4ETOM pe3yJbTaTOB, MPEACTABICHHBIX B HACTOSIIEH CTaThe, ObLIO ObI
1esnecoodpazHo MoAU(UIIMPOBATh METOJ AHATUTUYECKUX HEepapXHid, COXPAHUB €r0 CTPYKTYpPHBIN
aCMeKT, HO OTKa3aBUIMCh OT MapHOTO CPABHEHHUS CTENEHH Ba)KHOCTH pacCMaTpUBAEMbIX OOBEKTOB
(B 4aCTHOCTH, KPUTEPUEB) U UCIIOJIb30BAHUS YKA3aHHOTO YHCIIOBOIO Psijia.

JeiicTBuTensHO, CpaBHeHHE Map 00BEKTOB OOJIagaeT AByMsl HeJocTaTkaMu. Bo-mepBbiX, B pe-
QJIbHOCTH YE€JIOBEK HE B COCTOSIHUU CTOJb JIPOOHO OLIEHUBATH OTJIMYUS B OTHOCHTEIBHON Ba)KHOCTH
00BEKTOB, KaK 3TO IMpearoyaraeT MeTo/ aHaiu3a uepapxuid. CiaenyeT corilacuThCsi, UTo 0ObICHE-
HUS, PUBEAEHHBIE B TpeTheM cTojOe Tabnuubl 1, He moryT npusectu JIIIP k mocraTodyHo yBe-
PEHHBIM CY>KICHHSIM.

B-BTOpBIX OTHECEHHE CpaBHUBAEMbIX OOBEKTOB K HECKOJIBKHM Pa3IMYHBIM TPYIIIaM BaKHOCTH
3HAYUTEILHO TPOIIE, HE TOBOPS YXKE O TOM, YTO ITOT Mporecc npu # o0bekTax Tpedyet ot JIITP
BCETO 71 PEIIeHUH, Toraa Kak mapHoe cpaBHeHue — n(n-1)/2, aro cymectBeHHo Oonbiie. Tak, mpu 6
KpUTEpHUSAX MapHOe cpaBHeHHE moTpedyeT 15 pemenuii JITIP BMecTo 1mecTu, a nmpu AecsaTH KpUTe-
pUsIX — yKe 45 0ueHb COMHHMTENBHBIX PELICHUH BMECTO JECSTH BIOJIHE ONPECIEHHBIX.

Haunbonpime Bo3pakeHHs BBI3bIBAET UCIIOJIB30BAHNE YHCIOBOTO psiaa (7).

OH 0060CHOBaH JIMIIb IBPUCTUYECKUMHU PACCYKIECHUSIMH U IPUMEPAaMU OTHOCUTEIHHO YCIIeII-
HOTO MPHUMEHEHUS B Psijie JOCTATOYHO MCKYCCTBEHHBIX CIy4aeB, BPOJE OIMpEeiIeHHs OMBITHBIMU
MaCCaKUPAMHU CaMOJIETOB «Ha TIa30K» PACCTOSHUS MEXITY KPYITHBIMH TOPOAAMHU.

Mesxy TeM, 3TOT sl HE COTJIaCyeTCsl C KIIOYEBBIM TOJI0KEHUEM, JIEKAIIUM B OCHOBE CaMOTo
MeTOJla aHaJIn3a Mepapxuil. B COOTBETCTBHM C 3TUM IOJIOKEHUEM, WealbHas CHCTEMa KOJHYe-
CTBEHHOW CPaBHUTEIILHOMN OLIEHKH O0BEKTOB JAOJKHA OBITh TAKOW, YTO €cii Oosiee BaXKHBINH 00BEKT
B k pa3 BakHee MEHee BaXKHOTO, TO STOT MEHee Ba)XKHbIM OOBEKT JOJKeH ObITh B 1/k pa3 Gombiie
6osee BaxkHoro. [Ipu cpaBHEeHUN HECKOIBKUX 00BEKTOB CTPOUTCS KBaJpaTHAsi MaTpUIa yKa3aHHBIX
KO3 PHUIIMEHTOB U 3aTeM 32 KOMIUIEKCHBIH KOA(QPHUIIMEHT BaXKHOCTH KaXJI0T0 00BEKTa MPUHUMALT-
Csl BEJIMUMHA, IPOMOPIUOHANIEHAS CPETHEMY T€OMETPUUYECKOMY HX AJIEMEHTOB COOTBETCTBYIOIIEH
emy ctpoku. OTcroz1a CieyeT, 4To yKa3aHHas mpollelypa Ipy CPaBHEHUH MEXITY cOOO0 MsATH di1e-
MEHTOB BO3pacTalrollell Ba)KHOCTH (Ha30BeM ee 3amadeil A) Ha ocHOBe psna (7) J0JDKHA B UTOTE
NPUBECTH K PAIY, COBHAJAIOMIeMy ¢ UCXOAHbIM. O/HAKO, KakK MoKasbiBaeT pacuer (tabnuua 10),
pesyiabTupytomuid psag 1 : 1,93 : 3,94 : 8,01 : 15,49 oT ucxoHOro CyIIeCTBEHHO OoTiIMYaeTcs. Eciu
MOCTaBUTh ONTUMHU3AIMOHHYIO 33J]auy HAWTH 4MCIa UCXOIHOTO YHUCIOBOTO Psijia, KOTOPBIE MPHUBE-
IyT K MaKCUMaJIbHO OJIM3KUM 4YHCIIaM pPe3yJIbTUPYIOIIEro Psiia, TO MOKHO MOJTYYUTh TaKOM OINTH-
MaJbHBIN (MOJYEepKHEM, JIJIsl JaHHON KOHKPETHOM 3a1aun) psp (Tabmuma 11):

1:3:9:27:81.
Bonee Toro, MoxHO yOeAUTHCS, UTO TAKOMY YCIOBHIO COTIIACOBAHHOCTH OYJIET YIOBIETBOPATH JIFO-
Oast reomeTpuyieckas nporpeccus, Harpumep, 1 : 2 :4: 8 : 16.

OnHako, eciau paccMaTpuBaeTcsi Oau3Kasi, HO WHasi KOH(PUrypalus CPaBHUTEIBHOW Ba)KHOCTH
TaKOT'0 e KOJIMYeCTBa OOBEKTOB MPU TAKOM K€ KOJIMUYECTBE YPOBHEH BaKHOCTHU (Ha30BEM e 3aja-
yeit b, tabmuner 12, 13), To He TOMBLKO YHUBEPCATBHBIN psifl (7) OKaXETCs HECOTIIACOBAHHBIM (pe-
3yabTUpYIOUMil psag umeet Bua 1 :2: 4,58 : 5,08 : 14,49), HO ¥ ONTUMAJIBHBIN ISl 5TOM KOHKpET-
HOW 3amaun psg 1: 3:6,43:7,29:2597 Oyner HecoriacoOBaHHBIM (pe3yJbTUPYIOMIUN DT
1:2,71:6,27 : 7,30 : 25,95).
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Tabmmma 10 — Pacder oTHOCHTETHHOM Ba)KHOCTH KPUTEPHEB B 3a1ade A

B METOJIC aHAJIN3a HepapXuil pu HcxoqHoM psaae 1 :3:5:7:9

by pomere- || Soomes | ecose | Hopuponme
P KOX((PUITHEHTHI Y
pun (hUIIEeHTOB CKOe KOX(PUIHEHTY
Kl | K2 K3 | K4 K5
K1l |1 0,33 | 0,20 | 0,14 | 0,11 | 0,0010 0,25 0,03 1,00
K2 |3 1 0,33 | 0,20 | 0,14 | 0,0285 0,49 0,06 1,93
K3 |5 3 1 0,33 10,20 | 1 1,00 0,13 3,94
K4 |7 5 3 1 0,33 | 35 2,04 0,26 8,01
KS |9 7 5 3 1,00 | 945 3,94 0,51 15,49
7,72 1,00
Tabnuma 11 — Pacdér oTHOCHUTETHHOMN Ba)KHOCTH KPUTCPUCB B 3amade A
B METOJI€ aHAJIN3a HepapXuil Py ONTUMaIbHOM UCXOAHOM psife 1 :3:9: 27 : 81
Kpn Kpurtepun IIpoussene- Cpennee BecoBhIc HopmupoBanue
Te- HUE KO3 hu- reomerpude- | T K MEHBIIIEMY
PaE | 1 k2 k3 | k4 K5 IIHEHTOB CKOe koa(dureHTy
Kl |1 0,33 ] 0,11 | 0,04 | 0,01 | 0,00002 0,11 0,01 1,00
K2 |3 1 0,33 ] 0,11 0,04 | 0,00412 0,33 0,02 3,00
K3 |9 3 1 0,33 0,11 |1 1,00 0,07 9,00
K4 | 27 9 3 1 0,33 | 243 3,00 0,22 27,00
K5 | 81 27 9 3 1,00 | 59049 9,00 0,67 81,00
13,44 1,00
Tabmmma 12 — Pac4ér oTHOCHTENBHON BaXKHOCTH KPUTEPHEB B 3a1aue b
B METOJIC aHAIIN3a UepapXuil Ipu ucxogHoM psae 1 :3:5:7:9
Kpu Kputepun IIpoussene- Cpennee BecoBie Hopmuposanue
Te- HUE K03 hu- reomerpude- | P K MEHBIIIEMY
pun IINEHTOB CKOe KOd(ppHUImeHTY
Kl | K2| K3 K4 | K5
Kl |1 0,33 1 0,20 | 0,20 | 0,11 | 0,00148 0,27 0,04 1,00
K2 |3 1 0,33 | 0,33 0,14 | 0,04762 0,54 0,07 2,00
K3 |5 3 1 1 0,20 | 3 1,25 0,17 4,58
K4 |5 3 1 1 0,33 1|5 1,38 0,19 5,08
K5 |9 7 5 3 1 945 3,94 0,53 14,49
7,38 1,00
Tabmuna 13 — Pacuér oTHOCHTENBLHOM BaXKHOCTH KpUTEpHEB B 3asaue b
B METOJIe aHAJIN3a HepapXUil pU ONTHUMaIbHOM HcxomHoM psne 1 :3: 6,43 : 7,29 : 25,97
Kpu Kpurepn IIpoussene- Cpennee BecoBhie Hopmuposanue
Te- Hue K03 hu- reometpue- | e K MEHBIIEMY
paa [ T2 [ k3 | k4 K5 I[UEHTOB CKoe K03 urmeHTy
Kl |1 0,331 0,16 | 0,16 | 0,04 | 0,00031 0,20 0,02 1,00
K2 |3 1 0,33 | 0,33 0,14 | 0,04571 0,54 0,06 2,71
K3 16433 1 1,00 | 0,16 | 3,00000 1,25 0,14 6,27
K4 1643 |3 1 1 0,33 | 6,43 1,45 0,17 7,30
K5 ?5’9 7,29 1 6,43 | 3 1 3653,50 5,16 0,60 25,95
8,59 1,00
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Takum o6pazom, O0JbITYI0 000CHOBAHHOCTh M MPOCTOTY NMPUMEHEHUS, 110 HallleMy MHEHHIO,
METOJy aHaJIu3a HepapXuid NpUAaiu Obl CICIYIONINEC N3MECHCHHMS:
e 3aMeHa CpaBHEHUs Map 0OBEKTOB UX OTHECEHHUEM K Pa3IMYHBIM IPYIIaM BaKHOCTH;
® HCIOJB30BAaHUE JII OOBEKTOB MpEIIaraéMbIX B HACTOSIIEH CTAaThe YHUBEPCATHHBIX KOd(hdU-
IIUCHTOB BaKHOCTH.

6.3 KoppeKkTHO nn ocpeHATb Nnocne HOPMUPOBaHUS 3HAYEHUST KPUTEPUEB,
9KBMBaNeHTHbIX NO BaXXHOCTN?

OTtMmeruMm emi€¢ OJHY, Ha MEPBBbIA B3IVIAL HEOXKHIAHHYIO, OCOOCHHOCTh IOHATHUS «Ba)KHEE).
Kpurepun, Bxopsimye B OAHY M Ty K€ TpYMNIy Ba)KHOCTH, U3MEPEHHBIE B OJMHAKOBOM IIKaje
(HarmpuMep, Mociie UX HOPMaJIM3aLUH), HeNlb3sl OObEUHATh, UCIIOIb30BATh BMECTO HUX 3HAYCHHE
HEKOTOPOT0 «OOIIEro» KpUTEpusi, paBHOE CpeJHEMY apu(METHUECKOMY MX 3HAUEeHUH, XOTs, B CHITY
CHMMETPHH, UX KO3(PPUITMEHTH! BAXKHOCTH OMHAKOBEI.

JlelicTBUTENBHO, PAaCCMOTPUM, HapuMmep, NOIUTUKY <4; 1, 3> (tabmuua 7), Opu KOTOPOH U3
YEeThIPEX YaCTHBIX KPUTEPUEB TPH SABJISAIOTCS OoJiee BaKHBIMU, YyeM ocTaBiuiics. Kazanocs Obl, 3Ty
3aa4y MOXHO ObUIO ObI CBECTH K 3a/laue ¢ JBYMs IpyMIIaMu BaXXHOCTH KpuTepueB <2; 1, 1>, B ko-
TOpOY 3Ha4eHHE OoJiee BAYKHOTO KPUTEPHS PABHO CpeAHEMY apu(METHIECKOMY 3HAUCHHUH TPeX UC-
XOJHBIX KpuTepueB. OHAKO 3TO HEBEPHO, TaK KaK B MCXOJHOM 3ajjaue BeCOBOM KOA(PPHUIIUEHT Me-
Hee BaxkHOro kpurepusi cocrasisger 0,063, a cpeaHero 3HayeHHs] TPEX BaKHEUIIUX KPUTEPUEB
3*0,313= 0,919 (cymma npHBeJIeHHBIX YHCEl HE PaBHA B TOYHOCTH €IMHUIIEC U3-3a OLIMOOK OKpPYT-
JICHHS), B TO BpeMsl KaK B peAyIUPOBAHHON 3a/a4e COOTBETCTBYomMe KoddduimenTsr pausl 0,25
u 0,75 coorBeTcTBeHHO. TakuM 00pa3zoM, XOTs UCHOJIb3YeTCs JUHENHHas CBEPTKA, TPAH3UTUBHOCTD
JMHEHHOCTH HE POUCXOUT.

6.4 Kak «HymepunaoBaTb» Ka4e€CTBEHHYIO LLKany?

KauecTBennas mikana (Hampumep, u3 Tabauisl 1), mpeactaBisier co00if COBOKYITHOCTh 00BEK-
TOB BO3PACTAOIICH BaXXHOCTH, T.€. OMUCHIBACTCS MOJUTUKON BeIOOpa Buaa <N; 1, 1,... 1>. Otciona
CJIeTyeT, YTO OTBEYAIOLIUE ITUM O0BEKTaM KOI(PPHUIIMEHTHI BaXXHOCTU OIMPENEISIOTCS COOTBET-
CTBYIOIIMMH CTPOKaMH TaOJMIIbl YHUBEPCAIbHBIX KO3()PUIIMEHTOB BaxHOCTHU. J[1s1 KauecTBEHHOU
Kb C MSAThIO YPOBHIMH 3TU KOI(PPUIIUEHTHI TAKOBBI (CM. TabmuIty 7):

(8) 0,038 : 0,087 : 0,154 : 0,256 : 0,464.

Ecnu mepecuntaTh UX B OTHOCHUTEIbHBIC BEIMYHHBI K 3HAYCHHIO KOX((UIIMEHTAa HAUMEHBIIETO

YPOBHS 3HAUMMOCTH, MOJIYYUM CIEAYIOUIYI «HYMEPHU30BaHHYI0» KaueCTBEHHYO mikamy 1 : 2,29 :

4,05:6,74 : 12,21 (B oTMume OT psijia, NPEJIOKEHHOTO B METO/Ie aHan3a uepapxuit). Eciau nepe-

cuntath (8), mpuHsB HamOombinee 3HavyeHue 3a 100, momyuum mkamy 8,19 : 18,75:33,19: 55,17:

100,00 vnu, mpu OKpYyTIACHUH TSl YAOOCTBA MPEACTABICHUS B IPAKTHUECKUX 3a7auax
8§:19:33:55:100.

B tabnuue 14 npeacTaBieHbl pacCYMTAHHBIC IIKAIbl «HYMEPHU3allMK») KAa4eCTBEHHBIX IIKAT OT
JBYX 10 JecsATh ypoBHer. Kaxxapiii cTonber Tabauiibl OTBEYAET YHUCIy YPOBHEW KOHKPETHOMW IITKa-
JIbl, @ YUClIa B HEM IOKa3bIBAIOT YKMCIIOBbIE YKBUBAJICHTHI OTJENIbHBIX €€ ypoBHei. Hanpumep, mis
4-X ypOBHEBOH «ILIKAJIbI JIOOBM» C YPOBHSAMHU «HE JIIOOIIO, JIFOOII0, OYEHD JIF00III0, 000KAK0)» YUC-
JIOBBIE KBUBAJICHTHI 3TUX YPOBHEH OymyT paBHbI cooTBeTcTBEHHO 0, 18, 45, 100.

6.4 «KpaeBon adphekT» Tabnuupbl yHMBEpcanbHbIX KO3 PULMEHTOB BaXXHOCTUN KpUTEPUEB

B3risin Ha Tabnuily yHUBEpCAIbHBIX KOA((PHUIMEHTOB BaXXHOCTH KPUTEPUEB MO3BOJISIET 3aMe-
TUTb €€ HHTEPECHYIO0 OCOOCHHOCTh: MPHU (PUKCUPOBAHHOM KOJIMYECTBE KPUTEPUEB MOBTOPSIOIIMMCS
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KpaiflHUM (B HavaJie U KOHIIE 3aMuch) pparMeHTaM MOJUTHKH BbIOOpA OTBEUYAIOT OJMHAKOBBIC 3HA-
YeHHs] YHUBEPCATbHBIX KPUTEPUEB, HE3ABUCUMO OT TOTO, KaK paclpeiesaioTcs KpUTepUu o Tpym-
nam BaXKHOCTH. Tak, B Tabmnwuie 8 s msatu KputepueB mpu pparmente «1, 2», pacrmoaokKeHHOM B
Hayvajie MOJUTHKU BhIOOpa, oTBevarolue emy KodhduuueHTsl BaxkHOCTU Bceraa paBHbl 0,038 u
0,121, a mpu pacmoyoKEeHUH TOro (hparMeHTa B KOHIIE MOJMTHKH BHIOOpa OTBEYAIOIIHE €My KO-
s durmentsl BaxkHocTH Beeraa paBHbl 0,153 u 0,361. B TO e BpeMs OTBEUarOIIME TaKOMY XKe
(dparmenTy KOA(pPUIHMEHTH TIPU IPYTOM OOIIEM YuClie KPUTEPHEB, KOHEYHO, MHBIC: TakK, MPH IIe-
CTHM KpUTEpUsAX OHH B Hauane cnucka kodpdunuentos — 0,026 u 0,079, a B koH1le criucka Ko3pdpu-
uuenToB — 0,155 u 0,330.

Tabnuna 14 - YauBepcanbHble KOAGGUIIMEHTHI BAXXHOCTH PA3IMYHBIX YPOBHEH KaueCTBEHHBIX KA

YHuBepcasibHbie KO3()OUIIMEHTHI BAKHOCTH PA3IMYHBIX YPOBHEH KaueCTBEHHBIX KA
Howmep yposnst Unciio ypoBHEW KaueCTBEHHOW MIKAJIbI

2 3 4 5 6 7 8 9 10
10 100
9 100 58
8 100 58 40
7 100 57 39 28
6 100 56 38 27 20
5 100 55 36 25 19 14
4 100 51 33 23 16 13 9
3 100 45 27 19 13 10 8 5
2 100 33 18 12 8 6 4 3 2
1 0 0 0 0 0 0 0 0 0

OTa 0COOEHHOCTh MOXKET OBITh MCIIOJIb30BaHA MPU BBIYMCICHUN TaOJIUIBl YHUBEPCATBHBIX KO-
G PHUINEHTOB BaXHOCTU KpUTEpHEB. BO3MOXKHO, OHa MOJEIHPYET MOKa elle HE OCMBICIICHHBIC

HaMHn J0CTAaTO4YHO FJIY6OKO MCXAaHU3MBbI BOCIIPUATHA YCTIOBECKOM CpaBHHTeJIbHOﬁ BaXXKHOCTH O0BEK-
TOB.

3aknryeHue

Hcnonbszyemast B BEKTOPHOM ONTUMM3AIMU JTUHEHHAsE CBEpTKA KPUTEPHUEB, TIPU HEOCTIOPUMBIX
JIOCTOMHCTBAX, UMeJa J[Ba CYIIECTBEHHBIX HEJOCTAaTKa: HEOINPEAEICHHOCTh B 3a/laHUU UYHCIOBBIX
3HaueHUH KOA(P(UIIMEHTOB BAKHOCTH KPUTEPHEB U HEKOPPEKTHOCTbH, CBSI3aHHASI C BO3MOXKHBIM HC-
KJIFOYEHUEM OTIeNbHbIX [lapeTo-ontumanbubix anbTepHaTuB [12]. [IpennoxeHHbli B cTaThe mepe-
X0/l K PACCMOTPEHHIO JUCKPETHOTO MIPOCTPAHCTBA MOJIUTHK BHIOOpA TTO3BOJIMI U30aBUTH €€ OT Tep-
BOTO HEJOCTaTKa M OOJIETYUTH MPOIEAYPY MPUHATHS PElICHUN B MPAaKTHUYECKUX 3aJadyax 3a CuéT
UCTIOJTb30BaHUsI KOPPEKTHO OOOCHOBAHHBIX YHHBEPCATBHBIX KOA(D(UIIMEHTOB BaKHOCTH YAaCTHBIX
Kkputepues. bonee Toro, o6HapyskeH psii HOBBIX 2(PHEKTOB, CBI3aHHBIX C TIOHATHEM CPABHUTEILHOM
BRXHOCTH O00BEKTOB. Takke yaalloch MPEIIOKUTH MOAU(DHUKAIMIO IMIUPOKO W3BECTHOTO METOJa
aHaJIM3a uepapXuil (aHATUTUYECKOTO TUIAHUPOBAHMS), MOBBIMIAIOIIYI0 €r0 00OCHOBAaHHOCTh U CY-
[IECTBEHHO YITPOLIAIOIIYIO IPUMEHEHHUE.

[IpencraBnsieTcs TIOAOTBOPHBIM MPOAOKUTE B AalbHEHIIIEM HCIIONb30BAHHUE MPEIJI0KEHHOTO
MoJIX0/1a, MPUMEHHB ero K MuHuMakcHou cBEpTke HO.b. ['epmetiepa [14], cam o cebe cBOOOTHBIN
OT BTOPOTO U3 yKa3aHHBIX HEJOCTAaTKOB. B ciyuae ycrmexa 3TO MO3BOJUT MOMYUYUTh «UJCAIbHBIID)
METOJi MHOTOKPUTEPHAIBLHOTO CPAaBHEHUSI allbTEPHATUB, UCIIOIB3YIOMIUM JIUIb €TUHCTBEHHOE J10-

MymeHue: caMy UACHO MPOBOAUTH CPABHCHHUC AJIBTCPHATHUB Ha OCHOBC KOMIIJICKCHOI'O KPUTCPUS OIl-
THUMAJIbHOCTH.
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HOW DO WE DIGITIZE THE CONCEPT OF «<MORE IMPORTANT»

S.A. Piyavsky

Architecture and Construction Institute, Samara State Technical University, Samara, Russia
spiyav@mail.ru

Abstract

The problem of multi-criteria analysis is a key element in making complex decisions, retaining its relevance for over
fifty years. A number of decision-making approaches and methods, allowing assumption of rationality of their results,
have been proposed over the years. The main idea behind the majority of those methods is the linear convolution of
partial criterions and the main difference lies in heuristic or expert methods, implicated in numerical expression of
weight coefficients of the criteria. In light of this, it seems beneficial to find universal means of multi-criterion compari-
son of alternatives, based on a small number of natural axioms that are strictly mathematically sound and, at the same
time, simple in practical application. The paper proposes an approach based on a transition from continuous space of
weight coefficients of partial criterions importance towards a discreet space of behavior methods that is more natural for
the decision-maker. This transition enabled a relatively simple classification of decision-making tasks and made possi-
ble to form a universal table of relative weights of partial criterions, applicable to any task of multi-criteria optimization
on a set of alternatives. In addition, several new aspects of comparative analysis of multi-criteria alternatives were con-
sidered based on the analysis of the concept of “importance”. In particular, the invalidity of averaging of normalized
criteria values, considered to be of equivalent importance had been shown; also, the so-called “edge effect” which con-
sists in the constancy of the chains of relative importance coefficients of criteria that meet the same extreme fragments
of the decision-making policy. A comparative analysis of the proposed method with the well-known method of analytic
hierarchy, proposed by Thomas Saaty was carried out and a modification, allowing to increase the ease of use and valid-
ity of this method, was developed.
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CBepneHusa o6 aBTOpe
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mosieTa MOCKOBCKOTO aBuannoHHoro HHCTUTyTa uM. C. Opmxornkuase B 1967 r. Jlokrop Tex-

. - . HUYECKHX HayK, Npodeccop, 3aBeayroummi Kadenpoil MpukiIaJHOi MaTeMaTHKd W BBIYHCIIHU-
t | TEJIbHON TEXHUKH ApPXHUTEKTYPHO-CTPOUTENIBHOro MHCTUTYTa CaMapcKoro rocyapCTBEHHOTO
~w r TEeXHHYECKOro yHUBepcutera. [loyeTHbIi paboTHUK BhIciied mKoibl PO, akageMuk AkageMun
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JIACTH CHCTEMHOI'0 aHajn3a, METOJIOB ONTHMHU3AIMU U TPHHATHS PEUICHUH, MaTeMaTHIYeCKOro
MO/JICITUPOBAHHMSI, 00pPa30BaTEIbHBIX CHCTEM U TEXHOJIOTHH.
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NMPUMEHEHUE BEKTOPHOI'O ®OPMAIJIN3MA B JIOI'MKE
N NOr’mMKoO-MATEMATUYECKOM MOAENTMPOBAHUN

JI.B. ApmunHCcKuii

Hprxymcexkuil cocydapcmeennnlil yHueepcumem nymeii coobwenus, Upkymck, Poccus
larsh@mail.ru

AHHoOTaumnA

B cratee BhIMONHEH 0030p psa HampaBlICHUH, MOCBSIIEHHBIX MPUMEHEHUIO BEKTOPHOTO (opMaIn3mMa
B JIOTMYECKUX MCCIENOBAHUAX. BhIIENSAOTCS TpU TakuxX HampasieHus. [lepBoe CcBs3aHO € YCIOKHEHUEM
(dhopMasTbHOTO armapara KJIacCHYeCKOH MaTeMaTUYeCKOM JIOTHKHU 3a CY€T BEKTOpU3aluu Kateropuii Vc-
TuHbl 1 JDxu. OHO mpezcTaBiIeHO BeKTOpHOU jorukoit E. Muspaxu u marpuusoit norukoi A. IlltepHa.
Bropoe ocHOBaHO Ha BEKTOPH3AIMM JOTMYECKONH CEMAaHTHKH. B HEM HCTHHHOCTH paccMaTpUBaeTcs Kak
MHOTOKOMIIOHEHTHBIH BeKTOp. 31ech ormeueHnsl Jjoruka K.M. baxtuspoBa, He#Tpocodckas jormka
®. CMmapaHJaKke U JOTMKH C BEKTOPHOW ceMaHTHKOW. TpeTbe HampaBiieHHE CBS3aHO C BEKTOpU3aLUei
CIJIJIOTHUCTUKU ApucToTens. BekTopHoe npeacTaBieHue B MOCIEHEM CIy4ae UCIOIb3YeTCs AT YacTHY-
HOHM BHU3yaJM3allid M aBTOMaTH3allMK MOCTPOCHUS CUIIOTU3MOB. Bce Tpu HalpaBiieHUs UMEIOT MPaKTU-
YecKOoe 3HAUYCHHUE W HaXOIAT MPUMEHEHHUE, B YACTHOCTH, [T PEIICHUS 33]]a9 B 00JIaCTH BHIYACITHTEIEHON
TEXHUKHU U UCKYCCTBEHHOT'O MHTEJUIEKTA.

Knroueeswvie cnosa: nexnaccuueckas JlocUuKa, 6eKmopHas j1ocuKda, HeﬁmpOCOd)CKa}l JlocuKka, j102uKu ¢ 6eK-
mopHoﬁ C@WGHWZMKOZ/VI, CUNITIOCU3M.

Humuposanue: Apwunckui, JI.B. TlpuMeHeHHe BEKTOPHOro ¢opmaau3Ma B JIOTHMKE U JIOTHKO-
mMaremaruueckoM mojenupoanuu / JI.B. Apmmuckuii / OnTonorust npoextupoBanus. — 2016. — T. 6,
Ne4(22). - C. 436-451. — DOI: 10.18287/2223-9537-2016-6-4-436-451.

BBepeHune

Ecnu B pa3BuUTHU JIOTMKM KaK HAyKH BBIACNATH HamOojee 3HAUYMMBIE STalbl, HEBO3MOXKHO
000iTH J1Ba U3 HUX: COOCTBEHHO CO3/1aHME JIOTUKU KaK TaKOBOW ApucTtorenem U e€ maTemarusa-
uuto JIx. bByneM. OTo Hayano v KoHel €€ NMepBOro «IMajJeKTUYECKOro BUTKa», HA3bIBAEMOI'O KJlac-
CUYECKOH JIorukoi. Maremaruzanus npusesia K GOpMUPOBAHUIO BYX OCHOBHBIX HalpaBiICHUH €&
nanbHeiiero pasputus. llepBoe cBsizaHO ¢ pa3BUTHEM U YCIOXKHEHHEM (popmanbHOro ammapara
KJIACCUUYECKOMU JIOTUKU. BTOpOE — ¢ OTpHULIaHWEM KJIACCUYECKOM JIOTUKH U MOSIBJICHUEM LIEJIOTO COH-
Ma JIOTHK, KOTOpPbIE B COBOKYITHOCTH HOCAT Ha3BaHUE «HEKiIaccuueckux». [Ipuunna npocra: marte-
MaTHKa BBEJa B JIOTUKY MOHSATHE YMCIIA. DTO €CTECTBEHHOE, 0oJiee TOro, KIFUEBOE /Il MaTeMaTH-
KU TOHSTHE MPUBEJIO, C OJJHOM CTOPOHBI, K CTPEMJICHUIO BBECTH B 0OpalieHue 6ojee CloKHbIE 00b-
€KThl YMCIIOBOM IIPUPOJBI, C APYroil, KAK HU CTPAHHO, — K OTPULAHUIO ITOCTYJIATOB, IOJIOKEHHBIX
ApucroTesieM B OCHOBAaHHE JIOTUYECKOW HAyKH.

Yucno B BUJE ABYX JOrMYeCKUX KOHCTAHT: | - «Mctuna» u 0 - «J10Kb», - HOSIBUIIOCH B JIOTUKE
tpynamu . @pere u Y. Ilupca [1-3]. Wx pa3mbiiuieHus, B NEPBYK OuY€pEAb BBINOJHEHHBII
I'. ®pere noruueckuii aHaau3 sI3bIKa, BBHITYCTHIIM JPKUHHA, KOTOPBIA MIOXOPOHWI MPEICTaBIIeHHE 00
apUCTOTEJIEBCKOM JIOTMKE, KaK €JUHCTBEHHO BEPHOM JIOTMUECKOUN KapTuHe Mupa. be3yciioBHo, BBe-
JICHUE YUCJIOBBIX 3HAUEHUI MCTUHHOCTU HE 0Ka3ajo Obl CTOJIb «POKOBBIX» IOCIEICTBUM, €CIU Obl
cama 3Ta JIOTUKa HCYEPIIBIBAIOLIIM 00pa30oM OMUCHIBalIa MUP. YKE caM aBTOp MOHUMAJ €€ OrpaHu-
YEHHOCTh, YTBEPXK/1asi MPUMEHUMOCTb 3TO HAyKH TOJIBKO Ui physis'a — HEU3MEHHON OCHOBBI MU-
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pa 1 oTpuuas €€ MoJIe3HOCTb Ul «IUATEKTUYECKUX BbICKAa3bIBAHUIDY, 3aBUCSIINX OT MECTa, BpeMe-
HU, 3HaHUI U omrymieHuil yenoseka [4]. OH ke copMysupoBan U MpodieMy UCTUHHOCTH CYKIe-
HUI 0 OyAymuX CIlydailHBIX COOBITHSX; mpoOiemy, npuBeamyto . JlykaceBnya k miuee cHadania
TPEX3HAUHOW, a BIIOCIEICTBUM k- MU KOHTHMHYYM3HauyHbIX Joruk [5]. Iloka joruka neiicrBoBana
JMILb B TEPMUHAX YTBEPKACHUS U OTPULIAHUS, KAK 3TO ObUIO Y ApUCTOTENS, y HEE HE OBLIO MOAXO-
JSIIUX BBIPA3UTENBHBIX CPEJICTB, YTOObI 3()()EKTUBHO OMUCHIBATH HEIMOJHOE, HETOYHOE, OTHOCH-
TeJIbHOE, MPOTUBOPEUYMBOE U T.[. 3HAHHE. DTO CPEICTBO BBEJAa MaTeMaTH4ecKasl JIOTUKA, U 3TUM
CcpeacTBoM okaszanoch uyucio. Beenéunsie Y. [Iupcom u I'. @pere nonarus Hemunvr n Jlwcu, Kax
3HAYeHUs] UCTUHHOCTH MPEUI0KEHNH, yCrelHo npesparuiauck B napy {1, 0}. 1 nocne storo crano
SICHO, YTO HOBbIe 00JIaCTH, O KOTOPBIX HE MOIJa U MOTOMY OTKa3blBajach paccykJaTh KilacCHye-
CKasl JIOTUKA, MOTYT OBbITh OXBau€Hbl BBEJCHUEM JOIMOJHUTENbHBIX 3HAUEHUW MUCTUHHOCTHU: Y2, Y4,
m/n ¥ T.1., BIULIOTb O HempepbiBHOro otpeska [0, 1] nubo ero ananoros. IIpu 3TomM B TepMuHax
yyciia OblTK NepeopMyIMPOBAaHbl IPUHLIUIIBI TPOTUBOPEUMS U UCKIIIOUEHHOTO TPETHEro, U OKa3a-
JI0Ch, YTO OHU MOTYT HE BBIIOIHATHCA [5]. DTO M CTaI0 KOHIIOM KJIACCUYECKOM JIOTUKH KaK «EI1H-
CTBEHHO BEPHOT'O YUECHHUS».

Jlpyrum ciejcTBUEM MaTeMaTH3alluy JIOTMKM CTajlo BHECEHHE B HeE ujaei, KOTOpble IpexJe
Ka3aJIUCh C HEM HECOBMECTUMBIMU. Peub MaET 00 MCIOIb30BaHUM MaTeMaTHUECKOIoO anmnapara, Ko-
TOpBIN CO3AaBaJICs AJIs pelleHHs] COBCEM MHBIX 3ajad. B mepByro ouepenb (GU3MKU U MEXaHHUKH.
Maremaruzaius npomuia myTh OT MPOCTEHIIET0 onepupoBanus napoit yucen {1, 0}, yepe3z mHoOrO-
3HAYHOCTb, K BEKTOpaM, M03BOJISs OTPa3UTh 0oJiee CII0KHBIE B3aMMOOTHOLIEHHUS OOBEKTOB U MOHS-
TUN BHelHero mupa. Cyuraercs, 4TO OJHUM M3 MEPBHIX O BO3MOKHOH MHOIOMEPHOCTH JIOTUKU
3aroBopmi B Havane XX B. kazaHckuil joruk H.A. BacunbeB [6]. OnHako B ero paborax 3TOT Tep-
MUH yroTpeOJsieTcsi ckopee kak Meradopa. DakTHUECKH peyb B HUX [IJIa O MHOTO3HAYHOM JIOTHKE,
€CJIM 1I0JIb30BaThCs coBpeMeHHON TepMmuHonorue. Cam H.A. BacuinbeB He 10J1b30BajICs IOHATHEM
qrcia W, pa3BuUBas CBOU B3IJISAIBI, TOBOPHUI O HEOOXOAMMOCTH 3aMEHBI JIOTHYECKOTO KBaJpara Jio-
IMYECKUM TPEYTOJbHUKOM, a B KAUeCTBE JOMOJHUTEIBHOTO 3HAYEHUsI HCTUHHOCTU BBOAMI [IpoTH-
Bopeune [7]. Bo3MOXHO 3TUM OOBSICHSIETCS TO, UTO B TO BPEMSI €TI0 UAECH PAa3BUTHS HE MOIYUYUIH, a
MHOT03HA4HOCTh BOIIJIA B JIOTMKY TPyAAaMM IPYrux HccienoBareneid. OJHaKO BBICKa3aHHOE UM
MIPE/ICTaBICHHE O MHOIOMEPHOCTH, MPOCTPAHCTBEHHOCTH JIOTUKH TECHO CBSI3aHO C MOHATHEM BEK-
topa. U B 3Tom cmbicie Bkiaa H.A. Bacunbea cyiecTBeHeH.

B nannoit paGote BbITIONIHEH 0030p psiga pabOT M HANPABJICHHH, CBA3AHHBIX C MPUMEHEHUEM
BEKTOPHOTO (hopManu3Ma B JIOTHYECKUX MCCIEJOBAHUAX M COOTBETCTBYIOIIMX NPUKIAIHBIX 3a1a-
qax.

1 BektopHasa noruka Muspaxu n matpuyHas noruka LLtepHa

Cpenu 10ruK, UCHOJIb3YIOMIMX MOHATHE BEKTOpA JJIsl IPEACTABICHHUS] HCTUHHOCTH, CIEAyeT OT-
METUTh BEKTOPHYIO JIOTUKYy Muspaxu (Mizraji E.). B Heit BekTopamu (hOpMau3yIOTCss 3HAYCHHS
Hemuna v Jloocw. EE mosiBICHHE CBSI3aHO C HCCIEAOBAHUSAMU B 00JIACTH MOJETUPOBAHUS KOH-
TEKCTHO-3aBUCUMOM MaMATU B HEHPOHHBIX ceTiaX [8, 9]. B ocHoBe (opmanu3ma JIeKUT NpeacTaB-
nenue Vctunpl u Jku 1ByMs ¢g-MEpHBIMH BEKTOP-CTOJIONAMU (¢ > 2) €AMHUYHON JUTMHBI: § U .
[epBrlii accouuupyercs ¢ Hcemunoii, BTOpou ¢ JIoowcwio. VICTUHHOCTB B 1I€JIOM IIPEACTaBIIeHa Mapoi
{s, n}. BekTop-cTONOLBI § U N OPTOHOPMAJILHBI:

sTn:nTs:O; s'ls=n'n=1.
Jl1 onpeiesieHns JTIOTMYECKUX CBSI30K IPUMEHSIOTCSI «MOHAIHBIE OIIEPAaTOPhD»:
I=ss’ +nn’ ;
N=ns’ + snT;
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K=ss" +sn’.
b
M=ns" +nn’.
Marpuna I — oneparop ToxecTBa; JJisl HErO BBINOJIHIETCS CBOMCTBO: Ip =p, rae p — npous-

BOJIbHBIN BekTOp. Matpuia N coorBercTByeT oTputianiio: Ns=n u Nn =s.
KoHbIOHKIMA U TN3BIOHKLUA NpeacTaBisorces oneparopamu C u D cooTBeTcTBEHHO:

C=1®s" +M®n’;
D=K®s" +I1®n".
Wnm, yto TO *e camoe:
C=s:®s) +n(s®n)” +n(n®s)’ +n(n®n)’;
D=s(s®s) +s(s®n)’ +s(n®s)" +n(n®n)’.
3nece ® — npoussenenne Kponekepa: ecnmn A =[a;] u B=[b;] — napa marpui pasMepHOCTbIO
mxn u pxq, 10 A®B=[a;B].

[lonsiTue HEUETKOCTH aBTOpP BBOAMUT KOHCTpykuueud: p=7s+(1—y)n, rane y €[0,1] [10]. B
YaCTHOM CJIy4ae BEKTOPOB § = ((l)j un= (?) 3TO MpeacTaBieHne GaKTUYSCKU COBMAAACT C TPAJIU-

LIMOHHBIM.

Hecmotps Ha onpeenénnoe 00600IeHNE KITACCUYECKON U HEUETKOM JIOTHK, B JIOTUKE Mu3paxu
UCIIOJIB3YIOTCSl TOJIBKO M3BECTHBIE JIOTUYECKUE CBS3KU: KOHBIOHKIMH, IU3bIOHKIUHU, OTPULIAHUS U
T.4. [IpUHIMIIMATBEHO HOBBIM TYT SIBJSIETCS MEPEXO OT JOrMueckux KoHCTaHT {MctuHa, JIoxb} K
BekTopam Mctunel u Jxu. Jlanee aBTop pa3BuBaeT 3TO HampasieHue, GopManu3ysi B HEM MOJIalb-
HOCTU HEOOXOJUMOrO0 U BO3MOXKHOIO, a TakKe€ MPOBOJS aHAJOTHMH C BEPOSTHOCTHOW JIOTMKOM
[10, 11]. Cpenu poccuiickux paboT B 3TOM 00JaCTH MOXKHO yKa3ath [12]. B Hell ¢ mo3ummii BeKTop-
HO-MaTPUYHOTO NPEICTABICHHS pa3BUTA JIOTMKA HEUETKUX MPEAUKATOB W JaH MPUMEp PEIICHHS
PKOHOMHYECKOH 3anaun. JlanHas paOoTa, o cioBaM €€ aBTOPOB, ONUpaeTcd Ha uaeu Muspaxu.
HuTepecHo, 4TO B HEl aBTOPBI paccMaTPHUBAIOT JIOTUKY Muspaxu ¢ 6osee 00X MO3UIHMA, Ha3bI-
Basi €€ TEH30PHOM.

bimskoit o nyxy Kk jiornke Muspaxu sBIseTCs MOSBUBLIASCSA IPUMEPHO B TO XK€ BpPEMsS MaT-
puunas noruka llltepHa (Stern A.) [13]. E€ m000NBITHOH OCOOCHHOCTBIO SIBISETCS HACTONYHBO
MIpOBOAMMAs Mapajyielb C KBAaHTOBOM MEXAaHMKOMW, BIUIOTh O HCIOJIb30BAaHUS CHELUU(UUECKON
TepMHUHOJIOTUH. HampuMep, UCTUHHOCTh B HEW OMUCHIBACTCA «Opa»- M «KET»-BEKTOPAMH — 3TO
TEPMHHBI, MpPUILEAININE B KBAaHTOBYIO MexaHMKy u3 pabor II. [lupaka. OnHO U3 NpUKIAAHBIX
HaIPAaBJIEHUH 3TOH JIOTUKH — MOJEIMPOBAHNE KBAHTOBBIX ITPOLIECCOB.

B noruke ltepHa B Tepmunax Opa- U KET-BEKTOPOB, a TAK)KE MATPUUHBIX ONEPATOPOB, 0100~
HBIX OIepaTopamM KBaHTOBOM MEXaHUKH, ONUCBHIBAIOTCS BCE M3BECTHBIE B KJIACCUYECKOM MaTeMaTH-
YECKOM JIOTUKE JIOTUYECKUE CBSA3KU: KOHBIOHKLNH, AU3bIOHKLINHN, UCKIIOYAIOIIEr0 UK, OTPULIAHMS,
HKBUBAJICHTHOCTH, UMILIMKAIMU, cTpenku Ilupca u np., — uccnenyrores u 06o6maroTcs 06a3oBbie
JIOTHYECKHE 3aKOHBI BPOJE 3aKOHOB IIPOTUBOPEUMS, UCKIIOUEHHOTO TpeThero, Jle Moprana. C mo-
3ULMH MaTpUYHOH JIOTHKHM 00cyskaaroTes joruku Jlykacesuua, [locra, Peiixenbaxa, paccmarpuBa-
eTcst (hopManm3anusi HCTUHHOCTH KOMIUIEKCHBIMU YUCIaMU. B dacTHOCTH, M3BECTHAsE B HEUETKOU

JIOTHKE B3aUMOCBs3b: a' +a =1, rne a' =||alle[0,1] — HWCTHHHOCTL YTBEPKIEHUS a, a

a =||—alle[0,1] — HICTHHHOCTH €r0 OTpHUIlaHUs, (POPMHUPYIOIIAsi, €CTU MOXKHO TaK BBIPA3UTHCH,
. 1 0
TUHEHHYI0 (QYHKIUIO Iepexoaa oT BekTopa MctuHa (0 K BeKTOpy Jloxkb | |» 3aMeHseTCs byHK-

Mel repexojia «I1o ayre» eAMHUYHOro paauyca (cM. pucyHok 1). B cBsi3u ¢ atum B [13] roBoputcs
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0 (a3oBOM MpOCTpaHCTBE 3HAUYCHUN UCTUHHOCTH. [1o-
N ~. TOOHYIO € TPAaKTOBKY MCTUHHOCTU JIOMYCKAeT U JIO-
N ~. ruka Mmspaxu. B 1ienoM o0e 3TuX JOTHKH paccMmat-
N N pPHUBAIOTCS Kak airebpanveckre MOJENU 3JIeMEHTap-
N N HOW JIOTWKM, OCHOBAaHHBIE Ha MaTpUYHOH anredpe.
a N \ [TnonepHo#l paboTON MO MPUIIOKEHUIO JTMHEHHON ai-
AN \ reOpsl kK popmanibHO# JToruke B [9] HazbiBaeTcs [14].
Crnenyet otmMeTuTh, 4To B [13] B KauecTBe Oa3uc-

AN '~ HBIX BEKTOpPOB OepyTcs TOJIBKO ((1)) 51 ((1))

0 a* 1 E. Muspaxu uaér nanplie, IOMYyCKas MPOU3BOJIBHOE
Pucynox 1 - [lepexon ot Bexkropa Uctnna KOJIMYECTBO U IIPOU3BOJIbHBIC 3HAYCHUS KOMIIOHCHTOB
K BeKTOpY JIOKE IpH HEUETKOM M MATPHIHOM  1yyg 11 p [py COGMIFOACHUN TPEGOBAHKS UX OPTOHO-
HIPEACTABICHII HETHHHOCTHL. MaJbHOCTH. 11 B TOM M B Ipyrom cirydae IpHBS3Ka K
kareropusim Mctunel u JOKM U OPTOHOPMAILHOCTh 0a3MCHBIX BEKTOPOB BBIMJIAIUT KAaK CKpBITas
peanu3anys IPUHLUIIOB IPOTUBOPEYUS U UCKIIFOUEHHOIO TPETHET0, YTO MO3BOJIAET PACCMATPUBATh
9TH JIOTUKH KaK Pa3BUTHUE KIACCUYECKUX IPEICTABICHUMN.
OOparaer Ha ce0s1 BHUMAHKE U JOCTATOYHO TSDKEJBIN B COZlEepKaTeIbHOM IUIaHE MaTeMaTude-
CKuil anmapaT 00eux JIOTHK.

2 Jloruka baxTtusipoBa

[Ipumepom, riae NOHATHE BEKTOpAa UCTMHHOCTH CBA3aHO C Pa3BUTHEM HEKJIACCUYECKHUX B3IUIA-
noB, sBisitores uccaeaoanus K.W. baxtusipoBa [15-17]. B ux ocHOBY mojiokeHa ujies 0 TOM, 4TO
CY’KJIEHUE MOJKET OLIEHUBATbCS C PAa3HBIX CTOPOH (MO3ULMM, aclieKToB). [Ipn4éM UCTUHHOCTD Kax-
JIOTO aclieKTa MpUHMMAET OJHO u3 Tpéx 3HaueHui: +1 (Mcruna), —1 (Jloxks), 0 (Heompenenén-
HOCTB). VICTUHHOCTB Cy>XJI€HHs B LIEJIOM IIPEICTABIAET COOOH BEKTOP, KOMIIOHEHTBI KOTOPOI'O CYTh
aCIeKThl OLIEHMBAHMSA, 3HAYCHUs KOTOPBIX MpHUHA[Iexkar MHOxecTBY {—1,0,+1}. HMcTuHHOCTB
CIIOKHBIX CY)XKJICHHMI pPacCUMTHIBAETCS HAa OCHOBE INOKOMIIOHEHTHOH 00paboTku BekTopoB. Ilpum
9TOM JUJIsl TU3BIOHKIUH PE3YJIbTHPYIOLee 3HaUeHUE acleKTOB BbIYMCISIETCS 1O opMyJie

lar v aaf|i = sign([len]l; + [|azl]; + 1),
a 17151 KOHbIOHKIUY — 110 hopMyJie
lar & all; = sign({jai[]i + [|aall = 1).
J1J1s MMIUTHKAITIH UCTIONIb3YeTCs

lar = aal|; = sign([|azl]; = [lali + 1),
JUIsL OTpHIIaHUS - hopMyJia
[[=alli = —lall:
3necs ||al|; — i-i acneKT UCTUHHOCTH CYXJIeHus a; sign(x) = 1, ccmax > 0;
! ’ 0,ecimu x <0.

Takum oOpa3oM, cemanTuka baxTusipoBa OCHOBaHAa Ha MHOTOACHEKTHOCTH U BEKTOPHOM OIH-
caHuM UCTUHHOCTU. CaMu acCleKThl IPUHUMAIOT TPU BO3MOXKHBIX 3HadeHus: —1, 0, u 1.

3 HewnTtpocodckasa noruka CmapaHpake

WHTEepecHBIM JTOTHYecKUM (OPMaTN3MOM, HCTIONB3YIOIINM BEKTOPHOE MPE/ICTABICHNE NCTHH-
HOCTH, siBJIsieTCsl HeTpocodekas noruka Cmapannake (Smarandache F.). Ona onupaeTcst Ha Uieto,
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YTO UCTHHHOCTH JIFOOOTO CYXKJEHHUS €CTh BEKTOp U3 Tpéx kommoHeHToB (T; I; F), tne T ecTh cTe-
neub Ucrtunbl, I — HeirpansHocts, F' — Jlokb. JIoKb B JaHHOW JIOTMKE CBsI3aHA C TOHSITHEM
KOHTpapHbIX, a HeHTpalbHOCTh — KOHTPAJAUKTOPHBIX MPE/JIOKEHUN 32 BEIYETOM KOHTPAPHBIX, €CIIH
CJIeIOBATh KJIACCHYECKOW TepMHUHOJOTHU. OHAKO MPU 3TOM HE MCKITFOYAETCS COBMECTHAs peau-
3auus TpEX acneKkToB cpasy [18].

Kaxnpiii 13 KOMIIOHEHTOB BEKTOpAa UCTMHHOCTHU B Jioruke CMapaHaake MPUHUMAET 3HAYCHHUE

u3 HectanaaptHoro unTepBana | 0,17 [, rne 0=0-¢, 1" =1+¢ npu ¢ — 0. Hukaxoit GpyHKIH-

OHaNBHOM cBsi3u Mexnay T I; F uer, Tak uto 0 < T+ + F <3". B npukiagHbIx 3a1a49ax HECTaH-
JTApTHBIN MHTEepBal MOKHO 3aMeHATh 00blyHbIM: [0,1]. Torma 7,/,F €[0,1] u 0<T+[+F <3
[19, 20].

3HaueHus: KOMIIOHEHTOB MOTYT OBITh MPEJCTaBICHbl KaK YHCIaMU (Ha30BEM UX «TOUYCYHBI-
MW»), TaK W HHTEpPBaJlaMH, a TaK)Ke MPEJCTaBIATH COOON yHMOPSIOYCHHOE TOJMHOMKECTBO W3

170,17 (umm [0, 1] B mpuKIagHEIX 3a1a49ax).

Jlornueckue CBS3KM KOHBIOHKIIMM, JU3BIOHKIIMH, OTPUIAHUS MPEACTaBISAIOTCS B HEW KOH-

crpykuusimu [20]

lay &a, |I=<T, - T5; I, - 1 Fy - ),

layva, |=<+T, -1, - T I, + 1, = I, - I,; i+ F, = F - F),

| —all=1" =T;1" = I;1" = F)
COOTBETCTBEHHO. 3JECh «-», «1», «—» — OINepallid yMHOKCHHsI, CIIOKCHHSI M BBIYMTAHUS, 0000-
IEHHBIE HA HECTAHIAPTHEIE MOAMHOXKecTBa uatepBana | 0,17[; T}, I;, F; — 3Ha4eHHs1 KOMIIOHEHTOB
BeKTOpoB UCTHHHOCTU: || a, ||=(T};1;; Fy) wu || a, ||=(T5; I,; F,) . Ilpu nepexone k craHAapTHOMY
uatepBany [0, 1]u ToueuyHbIM 3HAYCHUSM UCTHHHOCTH 3TO OOBIYHBIC YMHOXKEHUE, CIIOKEHUE U BhI-
YHUTaHHUE.

WNuTtepecHo oTMeTUTh, uTO B Oosiee mo3aHel pabore [21] moruueckue CBA3KU POPMaIU3YIOTCS

WHaYe:

lla, & ay |I= (min(T;, T,);max(l,, I,);max(F, F3)),

lla, v ay ||= (max(T;, T,);min(l,, I,);min(F, Fy)),

| —all=(F;1" = L;T).
3neck, Kak u B epBoM cirydyae, min() u max() — 00600mienns GyHKIMA MUHIMyMa U MaKCUMyMa Ha
HOIMHOKECTBA HecTanaapTHoro uareppana |~ 0,17[ . BHUMaTenbHbINM aHAIM3 MOKA3bIBAET, YTO TO
NPUHLUIUATBHO Pa3HbIe OMpPENETICHUs CBSI30K. ABTOP BBOJIUT Pa3HbIe TUIbI KOHBIOHKIUH, IU3b-
FOHKIIUU U OTPUIIAHMS], HE KOMMEHTHUPYS 3TOTO.

B mpuknanHeix 3aadax MeXAy CY>KICHHSIMH Ba)KHO 3a/1aBaTh MOPSIOK, MO3BOJISIIOIIMNA TIpeI-
MOYECTh OJHU JpyruM. B Kimaccuke sTa mpobieMa HE paccMaTPUBACTCS, JIOKHBIC MPEIIOKEHUS
MIPOCTO MCKIIOYAIOTCS U3 paccMoTperusi. OTHaKO B MHOTO3HAYHBIX JIOTUKAX, TJI€ PE3yJIbTaTOM BbI-
BOJIa YaCTO SIBJIIETCS HECKOJIBKO YTBEPKACHUH C pa3HbIMU 3HAYEHUSIMU UCTUHHOCTH, YIIOPSI0YH-
BaTh CyXKIeHHsI HeoOxoaumo. B noruke Cmapanjake Asisi 3TOro nojb3yoTces npasuiom [20]:

a1 < a; (a; MeHee TPeANnOYTUTENBHO, YeM a;), €Clid U ToJibko eciu T < T, I) 2 I, F1 > F>,

JUIS TOYEYHBIX KOMIIOHEHTOB, U a1 < dp, €CJIM ¥ TOILKO €CIIN

inf 7 <inf 75, sup 7; < sup 7>,
inf /; > inf I, sup 7, > sup 1,

inf F'; > inf F,, sup F| > sup F»
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JUIsL KOMITOHEHTOB-TIOJIMHOKECTB.

B [18], a Takxe [20, 21] ¢ mo3unuii HeHTpocodCcKoii IOTUKHU MPOBEAEH aHAIU3 W3BECTHBIX JIO-
TUYECKHUX (M HE TOJBKO) MPEJICTABICHHMA, BKIIIOUAs TCOPUIO MHOXECTB (HEUTPOCOPCKHUE MHOXKeE-
CTBAa), TEOPHIO BEPOSITHOCTH (HeHTpocodckass BEpPOATHOCTH), CTATUCTHUKY, T'€OMETPUIO U T.A.
B wactHOCTH, paccMarpuBas HelTpocoduro kKak HampapiieHHEe (UI0copUU, aBTOP 3aTparuBacT
KBAaHTOBOMEXAaHUYECKYI0 U PEISTUBUCTCKYIO KapTHHbI Mupa. Ha pycckoMm si3bIke OCHOBBI ATOMU
KOHLICTILIMU TpeJcTaBieHbl B [18] u [22].

HefiTpocodckas nmoruka siBisieTcs CIEAYIOIMM mIarom mociie HeuéTkoil. E€ ocoGeHHOCThIO
CIIY’KUT OTPaHUYEHHE Ha YHUCJIO KOMIIOHEHTOB BEKTOpAa MCTMHHOCTU MPHU UX KECTKOM cojepka-
TenpHON mHTepnpetanuu: Mcruna, Jloxke, HeiltpanbHOCTh. Takke MCIONB3yeTCS KIACCUYECKUH
HA0Op JIOTUYECKHUX CBSI30K U €IUHCTBEHHBIM KPUTEPUN YACTUUHOTO MOPSIIKA MEXKIY CYKIACHUSIMH.
JlocTaToOuHO MHTEPECHBIM BBITJIAIUT MEPEX0] OT MPUBBIYHOIO MHTEpPBalia 3HAYEHUNH HCTUHHOCTH

[0,1] x mecTanmaptHOoMy | 0,17[, XOTS mpHMKIagHas LEHHOCTH TAKOTO MEPEXOA BCE XKE COMHU-

TeJIbHA.
B [23] maH mpumep pelieHus NPAaKTUYECKOM 3aJauyd C HCIOJb30BAaHHUEM ONMCAHHOIO Mpen-
CTaBJICHMUS.

4 JlorMku c BEKTOPHOMU CEMaHTUKOMN

4.1 OCHOBHbIe NOHATUSA

JlorvKM ¢ BEKTOPHON CEMaHTUKOM — KJIacC JIOTHK, B KOTOPBIX UCTHHHOCTD CYXXIeHHS a (hopMma-
JU3yeTCs BEKTOPOM C TPOM3BOJIBHBIM (B OOIIEM  cioydae) YHCIOM  KOMIIOHEHTOB:
lal| = (a"; a*;...; d"), d' € [0, 1]. 3HauenHns Kakmoro M3 KOMIOHEHTOB ONPEIEIIIOTCS CBOUM KOM-
IJIEKCOM CBHUJICTENILCTB. [103UIIMH KOMITOHEHTOB B BEKTOPE HA3bIBAOTCS aCIIEKTaMH HCTUHHOCTH, a
UX 3HAYCHUS — 3HAUCHUSIMM 3THX aCHEKTOB [24].

ConeprkaTenbHasl CTOPOHA acleKTOB BTOpUYHA. BaXKHO, YTO UCTMHHOCTH OTpa)kaeT MpPEeCTaB-
JICHHUE O COOTBETCTBUU CYXKICHHS PEAbHOCTH. BaXkeH Takke XapakTep BIMSHUS OTIEIBHOTO KOM-
MOHEHTA Ha 3TO COOTBETCTBUE. B 3TOM CMbICIIe, KAaKOBBI ObI HE ObLITH aCIIEKThl HCTHHHOCTH, BCE OHU
JeNnsATCsT Ha JBa Kjiacca. B mepBoM  cilyyae HCTUHHOCTb, BBIPQ)KCHHAsh BEKTOPOM
(al; a..ds. a"), TOBOPHT O OOJIBIIIEM COOTBETCTBHH, YEM (al; a..d a"y, ecnu a' > a . Bo
BTOPOM — ecitit d' < @' [25]. lHade roBopsi, BasKHO, 9TO pocT (YOBIBaHIE) ACIIEKTOB IIEPBOTO U BTO-
pOro THIIA BIUSET HA UCTUHHOCTh B3aWUMHO TPOTHUBOTIONIOXHBIM 00pa30oM. ACIEKTHI TIEPBOTO THIIA
HA3BaHBI NO3UMUBHHIMU, A BTOPOTO — HecamusHuiMu. UTOOBI UX pa3indaTh UCTIOIB3YIOTCS BEPXHUE
MHJICKCHI «+» 1 «—». Harrpumep, {(a'; a ), (0.57;0.2"; 0.97) n tak nanee. Ecim mopsmok clienoBaHus
aCIIeKTOB B BEKTOPE TAaKOB, YTO CHAYaja yKa3bIBAIOTCS MMO3UTHBHBIE KOMIIOHEHTHI, TaKas 3alkCh
Ha3bIBACTCSI HOPMANLHOU (hOPMOT 6eKMOPA UCTMUHHOCIMU:

@ a5 a5 a " d.

Kosnn4yecTBO MO3UTUBHBIX U HETATHBHBIX KOMIIOHEHTOB B OOIIIEM CITy4ae MOXKET OBITh JIFOOBIM.
[Tpu 5TOM, ecnu coepKaTeNIbHBIA CMBICI aCIIEKTOB NCTHHHOCTH HE Ba)KEH M UX YUCIIO HE OTOBAPH-
BAETCsI, TO TOBOPUTCSA O MHO20ACNEKMHbIX 6eKkmopHblx no2ukax (V'-norukax). xave, o osyxac-
NeKmHbvlX, mpexacnekmuvix U T.O. ECiM cylecTBeHHa cojepareibHas CTOPOHA acCHeKTOB, ATO
MOJKET ObITh OTPAXKEHO B HanMeHoBaHuH. Hanpumep, V'’ -10ruKa — 970 AByXacHeKTHAs BEKTOPHAS
JoruKa ¢ acnekramu (Mcmuna; Jlooicw).
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4.2 CnoxHble CyxaeHus

J1sl IOCTPOEHUS! CIOXKHBIX CYXKIEHHUH B JIOTUKaX C BEKTOPHOW CEMaHTHKOW pacCMaTpUBAIOTCS
CJICYIOIIHE TUIIBI JIOTHYECKUX CBSI30K: |- U 2-1 popMa KOHBIOHKIUH, 1-51 1 2-51 (hopmMa AM3BIOHK-
1uu 1 18e (OpMbI OTpULIaHus [24].

Onpeoenenue 1. IlepBoil popMoOii KOHBIOHKIIMH JIBYX CYXJICHUW a M b HA3BIBAETCS CYXKICHHE
¢ = a & b, 3HaueHus aCIIEKTOB UCTUHHOCTU KOTOPOT0 OMPEAEIISIOTCS M0 MPABUILY:

¢'=d e b', ecn acieKT IIO3UTHBHBIIL
¢'=d @ b', ecn acnekT HeraTUBHBIIL.
Onpeodenenue 2. Bropoii popMoil KOHBIOHKIIMU a U b B Ha3bIBaeTCs CyKAeHue ¢ = a &, b, 3Ha-
YEeHHUs aCTIEKTOB HCTUHHOCTH KOTOPOT'O OMPEEIISIOTCS 110 MPaBUITY:
c=deb.
Onpeodenenue 3. IlepBoil popMoil TU3BIOHKLIUYU JABYX CYXICHHHA a M b Ha3bIBAETCS CyXICHUE
¢ =a Vv b, 3HaueHHS aCTIEKTOB HICTUHHOCTH KOTOPOTO ONPEEISIOTCS 10 TPaBHILY:

c'=d @b, ecnin acnexT NO3UTUBHBIN;
¢'=d e b', eciu acleKkT HeraTUBHBIN.

Onpeoenenue 4. Bropoit (hopMoit TU3BIOHKIINN ABYX CYXKJICHUN a U b B HA3BIBACTCS CYXKICHHE

¢ = a v, b, 3HaUeHMs aCTIEKTOB UCTUHHOCTU KOTOPOTO ONpPENENSIOTCs O MPaBUILy:
d=d @b

[lepBbie hopmMBI — 3TO 000OIIECHHS KIACCHYECKUX KOHBIOHKIIMU U TN3BIOHKIIMU HA BEKTOPHBIN
citydail. Bropble BO3MOKHBI TOJIBKO B BEKTOPHOM CEMaHTHKE.

3nech x @ y — t-HOpMa, X @ y — f~-KoHOpMa (s-HOpMa) B MH(MUKCHON 3aITUCH MPH TOM, YTO MEXKITY
HUMHU CYIIECTBYET B3aMMOCBS3b!

(I-x)e(l-»=1-xDy; (1I-0)@(1-y)=1-xey.

[Ipumepamu  371ech  cioykaT mapel  (yHKIMA x e y=min(x,y), u x® y=max(x,y);
xey=max(0,x+y—1),ux®@y=min(l,x +y);xey=xy,ux®y=x+y—xy.

Onpeodenenue 5. TlepBoii popmoit oTpunianus (ompuyanuem 6 ¢popme nepecmanosku) Ha3blBa-
eTCs CYXJIeHUE —d, HICTUHHOCTh KOTOPOT'O MOJTydaeTcst U3 ||a|| myTéM mepecTaHOBKM MECTaMH 3Ha-

YEHUM MO3UTHBHBIX M HETaTUBHBIX KOMIIOHCHTOB (H03I/ITI/IBHBIC KOMITOHEHTBI OOBSBIISIIOTCS Hera-
TF
THUBHBIMH, & HCTATUBHBIC HO3I/ITI/IBHBIMI/I). HaHpI/IMep, I V77 -JIOTHK 3TO BBITVISLAUT KaK

p— e +
|—al| =(a s a’).
Ota (I)opMa OTpULIaHUSA TIPUBA3aHA K COACPKATCIBHOMY CMBICITY ACIICKTOB MCTUMHHOCTU U IIO-

TOMY TIPUMEHHMMA HE ISl BCEX BEKTOPOB UCTHHHOCTH.
Onpeodenenue 6. Bropoit popmoii oTpunianus sBIsIeTCS ompuyanue 6 popme 00NnoaIHeHUs:

l~al|=(1 —a'; 1 —d%..; 1 —d".
Jlist oT0M (hOpMBI OTPHITAHUS BBITIOIHSAIOTCS 3aKOHBI ¢ MopraHa B BUJIE:
I~(a v D)|| = |l~a & ~b]|; I~(a & b)|| = [|~a v ~b]|;
I~(a v2 b)l| = [|~a &z ~bl|;  [|~(a &z )| =[|~a v2 ~bl|, -

1 9Ta hopMa OTpPHUIIAHUS TPUMEHNUMA B JIF00O0H JIOTHKE C BEKTOPHON CEMaHTHUKOM.

4.3 KBaHTOpbl BCEOOLLHOCTUN U CyLLECTBOBAHUS

KBaHTOpBI BCEOOLTHOCTH U CYIIECTBOBAHUS TaKXke MpUoOpeTaroT aABe Gpopmbl. VX nepsas ¢op-
Ma OmnpesenseTcs MepBoil GopMoil CBA30K KOHBIOHKIMN/ANZBIOHKIIMN MO0 BCEM 3HAYCHHSAM IPEa-
METHOH NepeMeHHOM, BTopas (hopma — BTOpOit popmMoii cBs30K [26].
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4.4 OTHOWEHUA MeXay CY>KAEHNAMU

Mexay CyXKICHHUSMH B JIOTHKaX ¢ BEKTOPHOW CEMAHTHUKON MOXHO yCTaHABJIMBATh OTHOIICHHS,
aHAJIOTUYHBIC OTHOLICHUSM UMIUTUKAIIMH U SKBUBAJICEHTHOCTH B KJlaccudeckoi Jioruke [20].

Onpeodenenue 7. CyxaeHue a cunvhee CyxaeHus b (a oomunupyem Haja b, 3anucelBaeTcs
a>>b), eciu @' > b' 114 BCEX i; T.€., €CIIM 3HAUCHHS BCEX ACIEKTOB BEKTOPa ||a|| He MeHbIIe 3Haue-
HUM COOTBETCTBYIOIIMX aCIEKTOB BeKTOpa ||b||.

COOTBETCTBEHHO, CyXIEHUE a ciabee cyxnenuss b (b domunupyem Hajn a, 3amUCHIBaeTCS
a<<b), ecnu a' < b’ st Beex i; T.e., €ClM 3HAYCHUS BCEX ACMEKTOB BEKTOPa ||a|| He Gobiire 3Have-
HUI COOTBETCTBYIOIIMX aCIIEKTOB BeKTOpa ||b||.

Onpeoenenue 8. Cy IeHUE a npasdonodobHee CyKaeHus b (3anmuceiBaeTcs a > b), ecnu

a' > b' 11 Beex MO3UTUBHBIX aCIIEKTOB,
a' < b' 114 Bcex HEraTUBHBIX ACIIEKTOB,

T.€., €CJIM BCE aCIEKThl BEKTOPA ||a|| «HE XyKe» COOTBETCTBYIOIINX ACIEKTOB BeKTOpa ||b|| B «ioru-
YECKOM» CMBICIIE.
B cBoro ouepens, cyxnaeHue a menee npas0onodobHo, 4eM CyxaeHus b (3amuceiBaercs a < b),
ecu
a' < b’ ;1A BeeX MO3UTHBHBIX ACIIEKTOB,
a' > b' 1151 BceX HEraTMBHBIX aCIIeKTOB,
T.€., €CJIM BCE aCTEKThI BEKTOPA ||a|| «HE JTydIe» COOTBETCTBYIOIINX aCTIEKTOB BEKTOpa ||b|| B «J10-
TUYECKOM)» CMBICIIE.
JlaHHBIE OTHOIICHUS HA3bIBAIOTCS OMHOULEHUAMU OOMUHUPOBAHUSL U NPABOONO0O00USL.
Onpeoenenue 9. CyxueHue a no2uyecku dKeualeHmno CyxaeHuro b (a=b), ecium a<b u
a>b (atawke a << b u a>> b). B mo6om u3 3THX ciaydaeB a' = b’ 1151 Beex i.

4.5 Jlorn4yecknn BbIiBOA,

AHaJIOTHsl MKy OTHOIICHUSMU MPABIONOA00MS U TOMUHUPOBAHHS U KJIACCHUECKOW MUMILIH-

Kalyel 03BOJIIeT BBECTH aHAJIOTH TIpaBwmIIa modus ponens [24, 25]:

a, a<<b b b:|[b] = llal| = (1;...; 1;

a, a<blb:|bl|=al| +{17...;1507,...,0).
3amuch Mmociie JBOCTOUYUSI OroBapuBaeT 00JacTh BO3SMOXKHBIX 3HAUYCHUI BEKTOpa MCTUHHOCTH 3a-
KITFOUCHHMS b:

Ib]| € [a", 1] x [d% 1] x...x [a", 1]
B IICPBOM CJIydae u
6|l € [a'", 1] x [a*, 1] x...x [@", 1] x [0, a"™7] x [0, a"P7] x...x [0, d"]

BO BTOPOM (3/1€Ch YUUTHIBACTCSI HAJTMYME MO3UTUBHBIX U HETATUBHBIX aCIICKTOB).

Emé onun BU TOTHYECKOTO BBIBOJIA, KOTOPBIA OTYACTH MOKET OBITh 0000IIEH Ha BEKTOP TPO-
W3BOJIHOW Pa3MEPHOCTH, PACCMATPUBAETCS B CBSA3U C V' _noruxamu.

4.6 V' -noruku

Haubonee n3yueHHBIM KJIACCOM JIOTUK C BEKTOPHOW CEMAHTHKOM SIBJIAIOTCS JIBYXaCIEKTHbBIE
BEKTOPHBIE JIOTUKH C actiektamu (Mcmuna; Jlooicwv) 24, 25]. Ouu Haubonee ONMM3KU K TaKUM TPaK-
TUYECKH BOCTPeOOBaHHBIM (popMalii3mMamM, KaK KiIacCH4YecKas W HEeuETKasl JIOTUKU (SBISIOTCS MX

00001eHneM), a Takke 0000IIAI0T HEKOTOphIe NapaHeNPOTUBOPEUYUBBIC (HAMPUMED, JIOTUKY
Hanna [27]).
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Jlns sToro Kmacca noruk |jal| =(a"; a”), rae a’ — me-
pa Toro, 4To CyXJeHue a ectb MctuHa, a — mepa Toro,
4910 0HO ecTh Jloxkb. Mepwl Mctunbl u Jhku B 0o0mem
L lall CIy4yae YCTaHaBJIMBAIOTCA HE3aBUCHUMO JIPyT OT JApyra,
KaKJasi M0 CBOEMY KOMIUIEKCY CBUIETENbCTB. MCTHH-
HOCTh CYXKJICHUSI B 3TOM CIIy4ae MOXET OBITh MPOUILIIO-
cTpupoBaHa pucyHkoM 2. 3neck H npencrapnsieT 3Haue-
HUE WCTUHHOCTU HEOMPEIEIEHHOTO CYXKICHHUS C BEKTO-
pom (0; 0); JI — ctporo noxuoro cyxnaenus (0; 1); Il —
MOJIHOCTBhIO TpOoTHBOpeunBoro cyxnaenus (1;1); U —
cTporo uctTuHHoro cyxxaenus (1; 0).

H — U Ecin a m b nBa aTOMapHBIX CYXKIEHHS, TO JUIs
TF

4 V' -noruk nepsasi u émopasi hopma OU3bIOHKYUU, KOHb-

Pucyrox 2 - I'papudeckoe npescrasie- IOHKYUU U Ompuyanusi ONIPEICIIATCS CACIyIOIUM o0pa-

— T
Hue BekTopa ||al| = (a"; a”) 30M:

lavb||=a @b ;a eb); lavabl|~a ®b;a ®b);
la& bl|=a eb;a ®b);, |a& b|~a eb;a eb);
I=al[=(a"; a"); ~al=1-a";1-a).

[lepBbie hOpMBbI KOHBIOHKIIUU M AUIBIOHKIIUU 37€Ch — 3TO O0OOIICHHS KIACCUYECKHX KOHB-
IOHKLIMH U JU3BIOHKLIMY Ha BEKTOPHBIN ciydaidl. BTOphIe CylIeCTBYIOT TOJIBKO B BEKTOPHOU CEMaH-
tuke. [lepBas u Bropas ¢GopMbl OTpULIAHUS TP MIEPEXO0JIEe K KIACCUUECKOW M HEUETKOW CEMaHTUKE
JAIOT OJHY ¥ Ty e (GOPMy OTPHIAHMS: KIACCHUCCKYI0 MM HeuéTKyio. B V' -cemanTike 711 OT-
pULIaHus, KaK JIETKO BUJIETh, pazinyarorcs. [lepBoe — 3To oTpuniaHue B CMBbICIIE IEPECTAHOBKH CBU-
JIETENCTB (MIO3UTUBHBIE MEHSIOTCS C HEFATUBHBIMU), BTOPOE — OTPULIAHUE B CHIIy HEJOCTATKA WH-
(dhopmanuu.

a I CrnpaBenyiuBbI CBOMCTBA:

b~ ||b|| —|(Cl Vv b) =—a& —|b, —|(Cl & b) =-—avVv —|b,
a TaKKe BBILIENPUBEIEHHBIE 3aKOHBI 1e MopraHa 1js BTO-
poit GopMBI OTPUIIAHHSL.

OTHoIIEHUs NPaBAONOA00MS U JOMUHUPOBAHUS HILTIO-
CTPUPYIOTCSI pUCYHKOM 3. BBIMOJTHAKOTCS COOTHOUIEHUS:

a<av b; a& b<a;
a<<avy b, a& b<<a.
. TF
Jloruveckuii BBIBOJ B V' -IOTHKAX, TIOMUMO YIIOMSHY-
TOTO BBIIIE, MOKET BBIIOIHATHCA C HCIOJL30BAaHHEM ClIe-

a

H 0 Th u AYIOLIUX AByX IHpaBuil, aHAJIOTOB KJIACCUYCCKUX modus po-
c

Pucynok 3 - Mnmoctpamus orHomennii ~ 17€7S (MP) u modus tollens (MT):

MPaBIONON00HS U TOMUHUPOBAHUS IS a,a—> b |-b; ||b|| = ||a & l” - <a+ ° l'+; a® l'7> N <1; 0>;

VT _noruk: a << b, c<<b, a<c.

—b,a—>bl—a:|-al|=|-a & il =(a ei5a ®i)+(1;0).

3neck a — b — ummumaKanys «Ecimu a, To b» — XapakTepHas eIMHUIA 3HAHHA MHOTHUX 3KCIEPTHBIX
cucteM. B HHMX OHa OOBIYHO paccMaTpUBaeTCs Kak HenenmMmoe Ienoe. E€ MCTHHHOCTH 3amaérest
5KCIIEPTOM, UTO ECTECTBEHHO JUISl TAKHX 3a1au: |la — b|| = ||i]| = (" i ).

VYka3aHHbIE MTPaBUIIa BBIBOJA 0000MIAIOTCS HA HHTEPBAIBHOE MPEICTABIICHUE UCTHHHOCTH (pH-
cyHok 4) [28].

O600mmenne MP BBITJSIIAT CASAYIOMIM 00pa3oM. Eciin HCTUHHOCTh Majioi MOCHUIKU €CTh
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llal| = llally + llalla = ([a"1, a"2]; [a 2, a D),
a UICTUHHOCTb OOJIbIION —
7l = 1falls = [[ill = <[, 2, [, 00D,
TO UCTUHHOCTD 3aK/II04eHus ||b|| paBHa
J I . - — - . —
Bl =(a" 1o i ;a1 @i +(a 1 ®i'ysaein)=

=([a"1ei,a 1 ®is];[a1ei2a®i]),

WK
ey a,a—>blb:|b||=la & il =

B - ’ la =(@ 1 ei a1 @i +(a 1 ®iyaiei).
| L I — [EX NHaue rosops,

| e | 1] € [a+1 oi',a,® l'+2] X [a+1 °isya ®i ]

B cBoro ouepens MT nnst mepBoit ¢hOpMBbl OTPUITAHHS
0000111aeTCsl Ha UHTEPBAJIbl KaK

H a, a, N —basbl-a|-a|=|-b&il=(b1ei;b Di)=+
Pucynok 4 — MHTepBaibHOE b1 @iy b ei),
MPEACTABIICHUE BEKTOPA WIK. YTO TO K€ caMoe
llall = llally = llall = ({a*, a"]; [a72, a71]) ’ ’

||a|| = <b71 L4 1'72; b+1 @ i+2> -+ <b+1 @® Zﬁ]; b71 L4 i+1>.

Jlnist BTopoii popMbl oTputianus (OTpHUIaHus B (hopMe AONoTHEeHUs1) TipaBuiio MT B HHTEpBAIb-
HOM cityudae npuooperaet Bua [29]

~b,a—>b~a|~al|=((1=b) i (1-b2) @iy +{(1-b2) @i (1-b2)eis).

CysxaeHust B V77 -0ruKax MOIyT XapakTepU30BaThCs PAIOM CKATSPHBIX Mep:
Mepa onpeienéHHoCTH (onpedenéunocmy) a)=a’ @ a;
Mepa TIPOTHBOPEUHs (npomusopeuusocms) t(a)=a’ e a ;
TIOKa3aTelb JOCTOBEPHOCTH (docmoseprocmy) f(a) =a —a ;
Mepa CTporocTy (cmpoeocmyv) t(a) = tio(a) — (@) =a" ® a —a e a wmn pa) =, (a)|;
TI0Ka3aTeNb M30BITOUHOCTH (U3661MOUHOCIb) ts(a) =a +a — 1.
B MHTepBaTbHOM CITydae B KAUecTBE @' M a MOYKHO OpaTh CepeIMHBI HHTEPBAIOB UIN ONpee-
JIEHHYIO0 TOYKY BHYTpU HHX. KpoMe TOro B MHTEpPBaJIbHOM CIIy4ae TaKKe MOXKET OBbITh TaKKe BBE-
JieHa Mepa TOYHOCTH BEKTOpa HCTHHHOCTH, KOTOpas JOKHA OBITh MaKCHMAIbHOM, KOTIA a' | = a
U a | =a , u MmunumansHoi nipu ||al| = ([0, 1]; [0, 1]). Takyio poib MOXET UCIONHATh, HAIPUMED,
rokaszaTeib

(a; —a;)? +(a; —a;)’
2
MexaHu3M MHTEpPBAJIBLHOTO BBIBOAA IS V™ _noruk omucan B [28]. OcobeHHOCTH paboThl Ma-
UIMHBI BBIBOJIA, MCIIOJIB3YIOLIEH €ro AJi1 MOJEIMPOBaHUs MPaBAONOI00HBIX pacCykKIeHUH, 00CyX-
natores B [29].

Mo = 1-

4.7 Tlpobnemsbl n cneacTaus

[IpencraBneHre UCTUHHOCTH BEKTOPOM CTaBHUT psfl BOMPOCOB. [lepgviii — codepoicamenvbHas
unmepnpemayus acnekmos UCmuHHocmu. 3Aecb BO3MOXHBI KAK MMHMMYM J1Ba B3IUIA/A.
1) acnekTbl UCTUHHOCTU — 3TO OObIYHbIE HEUYETKHE 3HAUEHHUs MCTUHHOCTH, XapaKTepHU3YIoIllue
O00BEKT C pa3HbIX Mo3uiuii. Hampumep, UCTUHHOCTH CYXACHUS «ABTOMOOMIb KOoMpopTeH»
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MOXHO XapaKTepU30BaTh C MO3HUIMI Ka4eCTBA OTIEIKH CaJOHA, MOIIHOCTH JBUraTeNs, LIyMO-

w30yt cayioHa u T.1. CoorBeTcTBeHHO, UCTUHHOCTH (0.3; 0.5; 0.8; ...) o3Hayaer, 4TO Kaye-

CTBO OTJCJIKM CaJlOHA HEBBICOKO, MOIIHOCTh JIBUTATENsl CPEIHSS, IIYMOU3OJSIUA XOpolas 1

T.4. BexTop 31€ch — 0ObIYHBIN HEUETKUN BEKTOP, KOMIIOHEHTBI KOTOPOTO MPUHUMAIOT 3HAYECHUSI

u3 otpeska [0, 1]. DTOT B3MIAL JOCTATOYHO OYEBUACH (HA HEM OCHOBAHO MOHSATHE HEYETKOTO

BEKTOpA) M HE 3aCTy>KUBAET 0COOOT0 0OCYKICHHUS.

2) acmekThl — kamezopuu ucmunnocmu, Bpoae Mctunbl u Jhxu. 3HaueHUs KOMIIOHEHTOB 3/1€Ch —
CTEIIEHU BBIPAXKEHHOCTH COOTBETCTBYIOIIEHW KaTErOpUH, ONpeaesieMble TOCTYMMBIIMMU CBHJIE-
TENHCTBAMHM WJIH 110 MHBIM COOOpaxeHHsIM (HarlpuMep, SKCIIEPTHO).

Bropoii B3risin paccMatprBaeM Kak OCHOBHOM. [Ipu 3TOM BO3HUKAET BOMPOC 0 yucie u Xapax-
mepe acnekmos UCIMUHHOCMU, UCHEPNbIBAOWUM 00pazom onucvlisalowux pearvHocms. Ecnu cra-
HOBUTLCSI Ha IIO3UIMH, OJIM3KHE K KJIACCUYECKOM JIOrHMKe, ux Bcero asa: Mcruna u Jloxks. B
Heirpocodekoit oruke @. Cmapanaake tpu: Mctuna, Jloxs u HeifrpansHocts. OqHaKo MPUHIM-
MAAJILHON 0COOEHHOCTHIO PACCMATPUBAEMOI'0 COPTA JIOTHK SBJISICTCS JAOIMYIIEHUE CKOJIb YTOAHOTO
KOJIMYECTBA aCMEKTOB MCTUHHOCTH, WM, YTO TO kK€ CaMO€, CKOJb YTOJHO OOJBIIOr0 KOJUYECTBA
KOMIIOHEHTOB BekTopa (a';...; a"). PaGoras, Hampumep, B paMkax V' -JIOTHKH, HE 3aIpeliaeTcs
npenoaaraTh HaTMYKe eIlé Kakux-Tud0 «He YUYTEHHBIX» acleKTOB UCTUHHOCTH (00 MX CYIIECTBO-
BaHUU MOKHO JjaKe HE MO03peBaTh). Bce HeyuTEéHHBIC acnieKThl poenupytores B Touky (0; 0), He
paspymas ucxoaHoro ¢opmaim3mMa. B 3ToM CMBICIE JTOTUKH ¢ BEKTOPHOW CEMaHTHUKOW JEHCTBU-
TEJTHHO CBOOOHBI OT MIPUHIIUIIOB MPOTHBOPEUHS U UCKITIOYEHHOTO TPETHETO.

JIro60ii HaOoOp acmeKTOB MCTMHHOCTH MOKHO CBECTH K IOJIHOMY BBEICHHEM «3aMbIKAHUSD) —
(DUKTUBHOTO KOMIIOHEHTA d""! co 3HauenHnem [24]:

+1 1
a’=l-a ®..®d".
B stoMm ciyuae
ad®.eddd"" >0,

YTO MOYKHO paccMaTpUBaTh KaK MOJHOTY BEKTOpa UCTUHHOCTU. OJHAKO, BOIPOC O TOM, CKOJILKO U
KAaKux acnekmoe uCmuHHOCIU UCYEPNBIBAIOWUM 00PA3OM ONUCHIBAIOM PEealbHOCMb, OCTAETCS, XO-
TS U nepexoauT Oosiblie B Gpunocockyro miockocTb. Eciii UX BbIIETUTH, BCE BO3MOKHBIE JIOTHYE-
CKHE CEMAHTHKH MOTYT OBITh MOCTPOEHBI Ha UX OCHOBEe. OOOPOTHOI CTOPOHON ATOW MPOOIEMBI
ABJIIETCS. TIOCTPOCHUE JIOTUK M CBSI3AHHBIX C HUMU YacCTHBIX CEMAHTHK Ha OCHOBE M3BECTHBIX ac-
MEeKTOB MUCTUHHOCTU. Tak, Heu€TKask CeMaHTUKa MOJTy4yaeTcsl BBEJCHUEM JBYX OTpaHUYEHHUU: pac-
CMAaTPHBAIOTCA TONBKO acrekThl McruHa u JIoks M a' +a = 1, Knacchdeckass — orpaHHIEHHAMH
a’,a €{0,1} ua +a =1.B[22] ynoMHHAIOTCA OXHOACTIEKTHBIE JIOTHKH, HAIPUMED, C ACTIEKTOM
TonpKo McTrHa i Toabko JI0kb. JIist 3aBepIICHHOCTH MOXKHO BBECTH U 0-aCIIEKTHYIO JOTUKy VY,
CY’KIEHHUSI KOTOPOW BOOOIIE JMIIEHbI Kakoro-nubo cmeicna. U tak nanee. I[lpobrema nonnomol —
eémopast npobiema JAHHOTO TUIA BEKTOPHBIX JIOTHK.

Haxonen mpemuwetl npobaiemoti TOTUK ¢ BEKTOPHON CEMAaHTHKOM SIBISIETCS npoOaemMa KOMMYHU-
kayuu. Ecny TOMyCTUTh HaJduune CyObEKTOB, MBICISIIIUX B «OPTOTOHANBHBIX JIOTHYECKUX KOOPIU-
HaTaX», HE MIOPOJUT JIK ITO MpobiaeMy B3auMornoHuMaHus? Tak, CyKIACHHS, OCMBICTICHHBIC IS HAC
(0O6BIYHO MBI MBICTUM B KaTeropusix Mctunsl u JIxu) okaxkyTcsl TUIIEHHBIMH CMBICTA ISl pa3yMa,
MBICIISIIIIETO B MHBIX KATETOPUSAX MCTUHHOCTHU: OH cripoenupyeT ux B Touky (0;...; 0). 1 HaoOopor.
Jlannast nmpoOiema, KaskeTcs, JIEXKHUT BHE JIOTUKHU, OJJTHAKO TECHO CBsI3aHa C HEM.

JIByMsI OUEBHUIHBIMU CIICJICTBUSIMU JIOTUK C BEKTOPHON CEMAHTHKOW SIBISETCS PACIIUPEHHBIN
B3IJI51/1 HA TEOPUIO MHOXKECTB M TEOPUIO BEPOSITHOCTEH.

Ecnu ucTUHHOCTH YTBEPXKACHUS O MPUHAMICIKHOCTH O0OBEKTa X MHOXKECTBY X CUUTATh BEKTO-
poM: |x € X|| = (x';...; x"), - 9T0 B 06IIEM Cclly4ae IPHBOIHT K 0GOOLICHUIO TIOHATHII MHOKECTBA,
HEYETKOT0 MHOXKECTBA, HEUTPOCO(CKOr0 MHOKECTBA.
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B meopuu eepossmnocmu BcE, Tak WIM WHa4Ye, OCHOBAHO HA TPEICTABICHUU O BO3MOXHOCTH
ONarompUATHBIX M HEOJIArOMPHUATHBIX MCXOJ0B HEKOTOPOTO OMbITa. ECIM MCTHHHOCTH COOTBET-
CTBYIOLICTO MpCAUKaTa CHUTATH BGKTOpHOfI, 9TO PACHIUPACT HOHATUC BEPOATHOCTH. Axcromaruye-
CKHUH B3IJISI HA BEPOSITHOCTh HUYETO HE MEHSET, T.K. BEKTOPHBIM CTAHOBHUTCS UCTHHHOCThH YTBEP-
KICHUS O TIPUHAJICKHOCTH 3JIEMEHTAPHOTO CIy4allHOTO COOBITHS e € () cllydallHOMY COOBITHIO
AcQ: |lee || = (e';...; €"). YunreBas MECTO TEOPHH MHOXECTB B COBPEMEHHOIl MaTeMATHKe,
MO>KHO OBITh YBEPEHHBIM, YTO STHMH IPUMEpaMK BCE He ucueprbiBaetcs. JlocTarouno moapoOHoe
U3JI0KEHHE paccMOoTpeHHoro (popmanmu3ma nano B [25]. Ero npuiioskeHue Kk OHTOJIOTHYECKOMY aHa-
M3y NaHHBIX ¥ (OPMATLHBIM OHTOJIOTHSM IpencTaBieHo B paborax C.B. CMupHOBa 1 €ro Kojuier
(cMm. Hamp. [30, 31]).

5 Bektopusauusa cunnornamoB Apucrortens

Emé onHuM HampaBieHHEM HCIOJIb30BaHUS BEKTOPOB B JIOTHKE CTaja (opMaau3alus CUIIIO-
TM3MOB. DTO MO3BOJWJIO HE TOJBKO aBTOMAaTH3UPOBATh UX MOCTPOEHUE, HO U BHU3YaJIU3UPOBAThH
JnaHHbI nporecc [32, 33]. XopowuM NpuMepoM BU3yaIU3aluu JIOTHUYECKUX KOHCTPYKLIUNA CITy’KaT
Kpyru Diinepa u auarpammsl Ditnepa-BenHa (13 mocieaHux padoT 37ech MOXKHO ykaszath [32]).
31ech ¢ ATOH LEIbl0 MPUMEHSIOT BEKTOPHI, a CIELHUATUCTbI, UCIOIb3YIOLUE COOTBETCTBYIOIINN
(dbopmanu3M, TakKe TOBOPST O HEM KaK O BEKTOPHOU JIOTHKE.

B ocHoBy @Qopmanusma seryio mnpejcTaBiIeHHE
CUJUTOTUCTUYECKUX PACCYXIECHUH LENOYKaMU BEKTO-

M-A
M M| pOB B n-MEpPHOM TpocTpaHcTBe. Kakmas mochuika
"/ CTaH/JapTHON (OPMBI TIPEJICTABISIETCS KaK BEKTOp, a
SM : P 3aKJIFOYCHUE CHJUIOTM3Ma SIBIISICTCS CYMMOM BEKTOPOB,
| NPEICTABIISIOMINX TOCBUIKHU, MO TIPABHIIY TPEYTOJIbHHU-
_p ! )Sﬁp\ Ka. BekTophl pa3merialoTcss B T.H. JIOTHYECKOM IPO-
SoP ~ o\ - < cTpaHcTBe. Pa3MepHOCTh POCTPaHCTBA COOTBETCTBYET
=== "5% '\ 5~ MCIy TEPMMHOB, yHacTBYIONIMX B DACCYHICHHH.
: P Hamnpumep, Ui KaTeropu4eckoro CHuioru3ma (Moyc
SP : Barbara) 3T0 BRINIAAMT Tak, Kak MMOKa3aHO Ha PUCYH-
_P-M : —SM ke 4. 3neck S — cyObekT, M — cpenHuii TepmuH, P —
L npeaukat. Hampumep:
S M 1o, Bce nTHIbI HMEIOT KPbLIbS
Bce MUHTBUHBI — MITHIIBI
Pucynok 4 — Jlornueckoe Bce nMHrBUHBI UIMEIOT KPBLIbS
IMMPOCTPAHCTBO U BEKTOPLI MOAYyCa

Ha pucynke 4 S — ObITh NMHIBUHOM, M — OBITH
ntuleil, P — uMeTs Kpbulbs. Bektop SM, paBHbIii
(-1, 1, 0) — moceuika «Bce MUHTBUHBI — MTHIIBDY, BEK-
Ttop MP = (0, -1, 1) — mocbuika «Bce nTULbI UIMEIOT KpbUIbs», BekTop SP = (-1, 0, 1) — 3akimoye-
Hue «Bce MMHTBUHBI UMEIOT KPbUIhS». 3aKIIIOUEHHE SIBIISIETCSI CyMMOM BeKTOpoB SM u MP.

BexTopsl, coequnstonire Mexay coboit touku S, M, P, —S, —M, —P, a Takxe BeCch Ha0Op TO-
yek tuna SM, —-SM, S—M, —-S—M, SP, S—P u uM 1oi0OHbIM ¢ TOYKO#H (), KaK KOHIIOM BEKTOpa,
COOTBETCTBYIOT OOIIECYTBEPAUTEIBHBIM U OOIIEOTPHUIIATEILHBIM TOCHUIKaM. BeKTophl, coeauHsito-
e Touky O (Hayalo BEKTOpa) ¢ 3TUMU K€ TOYKaMH — YaCTHOYTBEPAUTEIbHBIM M YaCTHOOTPHIIA-
TenbHbIM. Hanmpumep, BekTop, coeausstomuii Touky O ¢ Toukoit SP, cooTBeTCTBYeT nocolike «He-
KoTopeie S ecTb P». BekTopsl o01ieyTBepAUTEIbHBIX MOCHUIOK MOTYT MEPEHOCUTHCS B IMpeaenax
CBOCH IIOCKOCTH W HA3BIBAIOTCS CBOOOTHBIMU. BeKTOpHI, HaunHaromuecss B Touke (J, TaKOH BO3-

Barbara
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MOXKHOCTBIO HE 00J1aal0T M Ha3bIBaOTCS CBA3aHHBIMU. CBOOOJHBIE BEKTOPHI MEPEMEILAIOTCS C
1ebl0 (POPMUPOBAHUS 1IETIOYEK, MOAOOHBIX TOJBKO YTO paccMOTpeHHON. CBs3aHHBIE BEKTOPHI 3a-
¢ukcupoBanbl. Eci MOXKHO pemuTh 3a7ady (OCYIIECTBUTH 3aKIIIOYCHHE) TOCPEICTBOM CBOOOIHO-
ro MepeHoca BEKTOPOB U UX CYMMUPOBAHMUSI, TO Pe3yIbTaT BU3yaIM3UPYETCs B BUIE BEKTOpa, KOTO-
pOMYy MOJKET OBITh JaHa COOTBETCTBYIOIIAsl TEKCTOBask MHTepHpeTanus. Eciau nenouky chopmupo-
BaTh HE YJaETCsl, CUILIOTU3M SBIISIETCS HEBEPHBIM.

HecMoTpst Ha N3BECTHYIO YCIIOBHOCTD, C TOMOUIBIO JAHHOI'O [10/IX0/1a PEIIAIOTCA 3a/1a4l Mo/jie-
JUPOBAHUS HEKOTOPHIX MPEAMETHBIX obnacrei [34].

3aknryeHue

Takum 00pa3oM, MOXKHO 3aKJIFOUNUTh, YTO HA CETOAHSI MaTeMaTUYECKUI ammapaT JIOIMKHU Ipo-
mén myTh OT omnepupoBaHus nmapoit yucen {0, 1} k paboTe ¢ TOCTATOYHO CIIO)KHBIMU BEKTOPHBIMU
KOHCTPYKUMAMH. HacTh U3 HUX CBs3aHA C YCIOXKHEHHMEM amrapaTta KJIacCUYeCKOW JIOTMKH, 4acTh —
C TIepeX0JI0OM K HEKJIACCHUUYECKUM MPECTABICHUSAM, YAaCTh — KaK CPEJCTBO BU3YyaTH3AI[MH U KOMIIb-
I0TEpU3aLUM TIPOLIECcCa PACCYKACHUM. DTO HE O3HAYAEeT, YTO MPOMCXOJIUT BBITECHEHHE OJHOIO
B3IJIS1a APYTUMU. DTO TOBOPHUT JIMIIL O PACIIMPEHUN HAIIUX BO3MOKHOCTEH B MOHUMAHUH U OMH-
caHuM Bemied u npoueccoB. HoBoe 3/ech HE OTMEHSIET, a JONOJHSAET M3BECTHOE, U BEKTOPHOE
MIPEJICTAaBJICHUE JIOTUYECKOW CEMAHTHKU M JIOTMYECKUX KOHCTPYKIMI — Ouepe/HOM 3Tam B 3TOM
JIBUYKCHUU.
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THE APPLICATION OF VECTOR FORMALISM
IN LOGIC AND LOGICAL-MATHEMATICAL MODELING

L.V. Arshinskiy

Irkutsk State Transport University, Irkutsk, Russia
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Abstract
The article presents an overview of research related to the application of vector formalism in logical investigations.
Three directions of research in this area are discussed. The first area has to deal with the complication of formalism of
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classical mathematical logic. It is based on the vectorization of the categories of Truth and Falsehood. This line of re-
search is represented by a vector logic of E. Mizrahi and matrix logic of A. Stern. The second one is the vectorization of
logical semantics. This approach is represented by the logic of K.I. Bakhtiyarov, neutrosophy logic of F. Smarandache
and in the logics with vector semantics. The third area is devoted to vectorization syllogistics of Aristotle. Here vector
representation is used for partial visualization and automation of building syllogisms. All three areas are of practical
importance and can be used for the solution of applied problems, in particular, in computer science and artificial intelli-
gence.

Key words: non-classical logic, multivalued logic, vector logic, neutrosophic logic, logic with vector semantics.
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AHHoOTauunA

CraTbsl TIOCBSIIICHA PACCMOTPEHUIO POJIM aKTOpa B Ha3HAYEHUM (DyHKIMOHAIBHBIX CBOWCTB 0a30BBIX H
ATAJIOHHBIX 00pa3IoB ammapaTHO-porpaMMHbIX KoMiiekcoB (AITK). PaccmoTrpensl ocoOeHHOCTH (Hop-
MupoBaHus BHemHero oomuka AIIK ¢ mo3ummii mogoXeHnit TeOpuu UHTEPCYOBEKTUBHOTO YIIPABICHUS.
PaccMoTpeHb! OHATHS «BpenHbIe» U «mnone3Hsie» (yHKimu AIIK ¢ yuéToMm TOUYKH 3peHMs Pa3IMIHBIX
akTopoB. [Ipe/uioikeHbl BEKTOPHBIE TPEJICTABICHHS (YHKIIMOHAIBHBIX CBOMCTB 0a30BBbIX 00pa3LOB, MPH-
BeJIeHa MHOT'OMEpHasi MOJIeJb, TI03BOJISIONIAs aHAIM3UpoBaTh (pyHKuMoHabHBIE cBolicTBa AIIK ¢ yué-
TOM PA3HBIX PCIKUMOB HMCIOJIB30BAHUA U Pa3JIMUHBIX MHCHUN aKTOPOB. Hpennox(eﬂ noaxoJ K OICHHBaA-
HUIO cTeneHn oTkioHeHus cBoiicTB AIIK ot 6a30BbIX, a Takke (yHkumoHambHOM npurognoctu AIIK c
y4ETOM COBOKYITHOCTH OIIEHOK aKTOPOB.

Knrouesvie cnosa: unmepcyovekmusnoe ynpasnenue, npoeKmuposanue, QyHKyuonanvhas oOeszonac-
HOCmb, OegheKm annapamHo-npocPamMmMHO20 KOMIIEKCA, akmop, (DYHKYUsS NPUHAONEHCHOCTU.
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BBepeHue

Bcé Bo3pacraromiast posib cucteM 00paboTKu MH(GOpPMAIMK U yIPABJICHUS B KU3HH COBPEMEH-
HOro o01ecTBa 00yclIOBIIIa HEOOXOJUMOCTh TOSIBIIEHUSI HOBOT'O HAIpPaBJIEHUSI HAYYHBIX HCCIENO0-
BaHUU M CO3/IaHUs MPUKIATHBIX UHCTPYMEHTOB — J1e(DEKTOIOTHH anmnapaTHO-MIPOTPAMMHBIX KOM-
mekcoB (AIIK) [1-4]. K uuciay onmopHBIX B paMKax 3TOr0 HANPABJICHHS] OTHOCATCS TIOHITHS «Kade-
CTBO» M «CHUMIITOMBI JIe(heKTOB» (TIOCTEIHNE BBIPAXKAIOTCS B OTKIOHCHHH TOKa3aTeliel KadyecTBa
M31eNus OT 6a30BBIX MTOKA3aTENCH KauecTBa).

Heo6xonumocTh pa3paboTKH MOAXOI0B K aHATTM3Y CUMITOMOB J1€()eKTOB BBI3BIBACTCS TEM, YTO
3TO co3/1a&T MHGOPMALIMOHHBIN 0a3uc A MPUHATHS 00OCHOBAHHBIX PELIECHUI, BO-IEPBBIX, O JCii-
CTBUSIX IO JIOKATH3AIUN U yCTPAHEHHIO 1e(DEeKTOB U, BO-BTOPHIX, 00 00BEMAX PeCypcoB, KOTOPHIE
CJIeTyeT BBIACIUTH AJIl CHUKEHUS KOJTM4ecTBa Je(EeKTOB A0 YPOBHS, MPUEMIIEMOI0 C TOUYKU 3pEHUs
MOJIb30BaTeNs U3Aeaus [S].

[Tonsitne «aedexT» Hepa3phIBHO CBSI3aHO C MOHATHEM «0a30BbIN oOpazeny» [6], «3TaTlOHHBIN
oOpazer». 1o 00yCIOBICHO TEM, YTO O MPOSBICHUU J1e()eKTa MOKHO TOBOPUTH JIMIIL B TOM CITy-
yae, eCJIM ONpe/IeNIeHbI «0a30BbIey», MO0 «ITATOHHBIE» CBOWCTBA U3ICIHSL.

Onpenenum pa3ianure B TOHATUAX «0a30BBIE» M «ITATIOHHBIE) CBONCTBA.

basosvle cBOICTBA COOTBETCTBYIOT XapaKTEPUCTUKAM HU3JCNIUN, MPEACTABICHHBIM B O(UIIH-
QIBHO YTBEPKIEHHBIX JOKyMEHTaX [6]. Dmanonnsle CBOWCTBA COOTBETCTBYIOT CYOBEKTUBHOMY
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MIPE/ICTABJICHUIO OTAEIIBHOTO CYyOBEKTa O *eJlaeMbIX CBOMCTBaX M3JENHsl, HE NMPEICTABICHHBIX B
Kakux-1100 o(pUIHaTbHBIX TOKYMEHTAX.

O)IHI/IM U3 OCHOBHBIX IOHATHH yhpaBJICHUSA Ka4C€CTBOM OG"I)CKTOB SABJIIKOTCA ITIOHATHUA: 62130BOFO
oOpa3ia; 6a30BbIX 3HAYCHU TMOKa3aTeseil KauecTBa, B TOM UYHMCIE MOKas3areneil (pyHKIMOHATbHON
0€30MacHOCTH; OMpeIesIeHHUE JOMYyCTUMBIX OTKJIOHEHUM ToKa3zarenel oT 6a30BbIX [7]. DTO, B CBOIO
ouepelib, CO3MaET OCHOBY HOPMHPOBAHHS TPYJOEMKOCTH MEPOTPUSTUI, HATIPABIEHHBIX Ha YMEHb-
[IEHUE KOJIMYECTBA HEYCTPAHEHHBIX AE(PEKTOB 10 YPOBHS, COOTBETCTBYIOLIETO MPUEMIIEMOMY PHUC-
Ky [5].

3amada OLEHWBAHMS 3HAYEHUS OTKJIIOHCHHUS TOKaszaTeliell KauyecTBa OT JTAJOHHBIX JAaBHO U
YCHEIIHO pelaeTcs NPUMEHUTENbHO K TEXHUYECKUM cucTemam. [IpumMepoM MOKET CIyKUTh pas-
ACJI TCOpUHn Ha[[é)KHOCTI/I TEXHUYCCKUX I/ISIIGJ'II/Iﬁ — Haﬂéﬁ(HOCTb arrapaTHbIX KOMIIOHCHTOB aBTOMa-
TU3UPOBAHHBIX cucTeM [8]. ba3oBble 3HaUeHHs MOKa3aTeNnel KayecTBa U OTKJIOHEHHUS OT HUX OTHO-
CATCA K KIIACCy «KECTKUX MapaMeTpoB» [7], T.K. B UX OCHOBE JIe)KaT M3MEpPUTENIbHbIC TaHHBIC.
WNHpiMH croBaMHU, TOTy4YaeMble OLIEHKH OTKJIOHEHHWH (DakTHUeCKMX 3HAYCHHUN ToKa3aTelel Kade-
CTBa OT 0A30BLIX SBIISIIOTCS O6”I)CKTI/IBHI)IMI/I, T.K. 3BHAUYCHUSA U3MCPIACMBIX IMapaMCTPOB OIMPCACIIAIOT-
csl OOBEKTUBHBIMH 3aKOHAMHU TTPUPO/IBI.

Bospacranue posmu mporpaMMHOM COCTaBIISIFOLICH B oOecrieueHHH (PYHKIIMOHAIBHOW TPUTO/I-
HOCTH U 0€30MacHOCTH CHUCTEM YIpaBieHHUS U 00paOOTKH MH(POPMAIUU BBIHYKAAET KOPPEKTHPO-
BaTh IMOAXOABI K (bOpMI/IpOBaHI/IIO 0a30BLIX MOKa3aTeled U OLICHUBAHUIO CTCIICHU OTKJIOHCHHA OT
0a30BbIX MOKa3zaTenel. ITo 00yCIOBICHO HEOOXOIUMOCTHIO TIEPEOCMBICIICHHUS POTIH MEPCOHATBHBIX
OHTOJIOTHH vElKTOpOBl B IMMOCTAHOBKC 3a1a4, CBA3AHHBIX C IMPOCKTUPOBAHUECM W KOHCTPYUPOBAHUCM
CUCTEM YIpaBJIeHUs U 00paboTku MHPOpPMAIUU, B OCOOCHHOCTH Ha PAHHUX CTaJUAX MPOEKTUPOBa-
Hus [10].

PaccmaTtpuBaemble B cTaThe MOAXOJbI K KOHCTPYHPOBAHUIO MOTPEOUTEIBCKUX CBOWCTB 0a30-
BBIX 00pa3oB HA OCHOBE ()OPMHUPOBAHUS €IUHOTO CMBICIIOBOT'O TPOCTPAHCTBA AKTOPOB SIBIISIOTCS
pa3BUTHEM METOJUYECKOT0 U MHCTPYMEHTAJIbHOTO HAMPABICHUHN B YIpaBieHUU (HyHKIMOHATBHON
6e3onacHocThio AIIK [11].

1 Ocob6eHHOCTU peann3auumu paHHUX CTagun NPOEKTUPOBaAHUA
annapaTHO-NPOrpaMMHbIX KOMMJIEKCOB

B [12] ormeuaercs, uto mpumepHo 50% Bo3moxHOcTel cuctem 00paboTku maHHbIX (COJI)
OCTalOTCS HEBOCTPEOOBAHHBIMU TIOJB30BATEIIIMHA. TaM ke OTMEUAeTCs, YTO CTENEHb BOBJICUYEHHO-
CTH TOJb30BaTeNell B pa3paboTKy MPOrpaMMHBIX CHCTEM BXOJUT B MEPBYIO TPOUKY (PakTOpPOB, 00Y-
CJIABJIMBAIOIIMX YCIIEX JUOO MPpOoBa MporpaMMHOro npoekrta. B [9, 13] u psane apyrux myOaukanuii
000CHOBBIBAETCS HEOOXOIUMOCTh CMEHBI METOUYECKON OCHOBBI YIPABIEHUS CUCTEMaMu, B KOTO-
PBIX JOMUHUPYIOIIYIO POJb UTPACT CYOBEKT: COBEPIIHUTH MEPEX0] OT KIACCHUECKON HaydyHOU pa-
LMOHAJILHOCTU K MOCTHEKJIaccuuyeckoi. K unciny OCHOBHBIX 3a/1ad, CBA3aHHBIX C peanu3aluell 1H-
TEPCYOBEKTHBHOTO YMPABJICHHSI, OTHOCITCS oco3Hanue npobnemuoi curyarnuu (I1C); ocmbicieHue
[1C; mouck koMnpomMucca aBTOHOMHBIMU HEOJHOPOIHBIMH aKTOpaMu 1o yperyiaupoBanuto [1C [9].

PaccMoTpuM kpaTko copepiKaHHe dTUX 3a/lad MPUMEHUTENIBHO K Ha4adbHOW CTaJUU MPOCKTU-
poBanus AIIK — ¢popmupoBanus Baemnero oonuka CO/I.

Oco3nanue IIC. HeobxonumocTs npoektrpoBanus HoBoil COJl nubo MoaepHU3alMu Cylie-
ctBytomero AITK moxeT ObITh 00yclioBIeHa MO0 BHEIIHUMH MTPUYMHAMU (M3MEHEHUE COCTOSHUS

' Coneprxanue MOHATHS «aKTOP» OT/IMYACTCS OT COAEPKAHUS HOHATHS «IIPaBooOIaaTensy, onpeaenearoro 8 TOCT P MCO/MDK
15288-20054. IIpaBooGnamatens — CTOpOHA, MMEIONIas MpaBo, JOJIO WM HpPETeH3HH Ha cucteMy. B [9] momuépkuBaercs, 9To
«...aKTOp HE MPOCTO MO3HAET, a OCO3HAET CJIOXKUBILYIOCS NMPOOJIEMHYIO CUTYaIHIO, B KOTOPYIO OH HorpyeH. Oco3HaHHe CUTyaluu
aKTOPOM 03HAYaeT, YTO OH 3HAeT U NOHMMAeT HE TOJIBKO TO, YTO IPOUCXOAUT BOKPYT, HO U TO, YTO HY’KHO YTO-TO A€JaTh Ui
M3MEHEHUsI CUTYalMH B 7KEJIaeMOM JUISl HETO HaNpaBIEHUH. ..». [Ipum. aemopos.
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00bekTa, MHGOPMAIIMOHHYIO TIOJJIEPKKY yrpaBlieHus KoTopbiM obecrieunBaetr CO/l), mubo BHYT-
PEHHUMH pUYUHAMH (M3MEHEHHEM NEPCOHAIBHBIX OHTOJOTUH CyOBEKTOB, BOBICUCHHBIX B YIIPaB-
JICHHE CJIOKHOM CHCTEMOM, B pe3ysbTaTe MOJYyYEHHUS MMM HOBBIX 3HAHMI), TUOO TEM U JIPYTHM.
Oco3HaH#e OTICNbHBIMU aKTOpaMH, BOBJICUEHHBIMU B YMPABICHUE OJHUM U TEM K€ CIOKHBIM
00BeKTOM, HeocTaTkoB cymecTByomeil CO/l modykaaeT ux McKaTh HOBBIE CIIOCOOBI TIOTYYECHHUS
HeoOXOIUMOM A pelieHus 3aaa4d yrnpaBieHus HHPOpMaIuu, B TOM YKCie 00pa3oBbIBATh HA J100-
POBOJIEHOM OCHOBE TBOPYECKHE KOJUICKTHBBI, (DOPMUPYIOMINE MPEATIOKEHHUS IO TOTPEOUTETHCKIM
cBoiicTBam ATTK?.

Ocmoicnenue cumyayuu. PazHonpodmibHbIe CIICIHUATNCTHI, OCO3HABIINE HEOOXOAUMOCTD U3-
MEHEHHUs TOTPeOUTEIbCKUX CBOMCTB cymiecTBytonieid CO/l, u3HayalbHO UMEIOT pa3HOe MpeICTaB-
neHue o crnocobax yperynupoBanus [IC. DTo 00ycnoBieHO, BO-NIEPBBIX, TEM, UTO Pa3HbIE aKTOPHI
BOBJICUCHBI B PEIICHUE PA3NIUYHBIX 3a7au yrnpaBieHus. B cuiy 3Toro ux Hey10BI€TBOPEHHOCTH BbI-
3BaHa pa3HbIMU MPUUMHAMH, U UX MOXKEJIAHUS U MPEAJIOKEHHUS 110 COBEPLIEHCTBOBAHUIO CBOWCTB
AIIK u3HavanpHO HE COBMAJAIOT, & MHOTJA UMEIOT MPOTUBOIOIOKHBIN CMbICI. BO-BTOpBIX, pa3miu-
Yyhe B MPEIIOKEHUSIX 00YCIOBICHO PA3IMYMEM MEPCOHATBHBIX OHTOJOTUI aKTOPOB, T.€. Ka)KIbli
u3 Hux BkuaneiBaeT B IIC cBoif cMmbich (coaep:kaHHe MOHATHUS «IIEPCOHATIbHAS OHTOJOTHUS» pac-
kpbiBaeTcs B [14]). JloOpoBoiapHOE cTpeMIICHHE aKTOPOB K MOBBIMICHUIO d(dekTuBHOCTH HHDOP-
MalMOHHOTO O0eCIeUeHus 3aa4 yIpaBIeHUs, C OJHOW CTOPOHBI, U U3HAYAIBHOE PA3IUUHUe TOUYEK
3peHus Ha 1o, Y70 HYKHO ISl 3TOTO CleaTh, CO3al0T MPEANOChUIKH ISl OPMUPOBAHUS aKTO-
pamMu €IUHOTO CMBICIIOBOTO MPOCTPAHCTBA. DTO, B CBOIO OYEPE/b, ABISETCS OCHOBOW BO3HUKHOBE-
HUSl UHTEPCYOBEKTUBHOIO 3HAHUS O MOAXO0/JaX K COBEpPLIEHCTBOBAHUIO MOTPEOUTENBCKUX CBOMCTB
AIIK.

Dopmuposanue KOHCONUOUPOGAHHO20 MHeHUA O 6éHeuwinem oo0auke AIIK. ®opmupoBaHue
€IMHOTO CMBICIIOBOTO MPOCTPAHCTBA PAa3HOMPO(UIBLHBIMU CIIEIUATHCTAMU — €IMHOMBIIICEHHUKA-
MU, 03a00ueHHBIME TIOBbIIeHHeM 1eHHocTH CO/l, coznaér ycioBust ast GOpMUPOBAHUS «UICATTh-
Horoy» BHemHero oonuka AIIK. TepMuHOM «uaeanbHbI MOAYEPKUBAETCS TO 00CTOSTENHCTBO, UTO
BO3MOKHOCTH MPAaKTHUECKOM peann3annu Takoro AIIK orpannumBaroTCa JOCTYHNHBIMU pecypcamu
opranuzanuu. Tem He MeHee, HATUYNE «HIeaTbHOI0» BHEUIHET0 00JIMKa, HaJTU4nue eIUHOTO CMbIC-
JIOBOTO TIPOCTPAHCTBA U JOOPOBOJBHOE CTpemiieHHe yperyiaupoBarh [IC Mo3BOISIET OCO3ZHAHHO U
COTNIACOBAHHO PAHKHPOBATH 110 3HAYMMOCTH MOTpeGuTenbekue caoiictea COJI” (TpeGoBanne 06s-
3aTeIbHOr0 OMPE/EIICHUs PaHra pa3HblX TpeOOBaHUH MOJIb30BaTeNel oroBopeHo B [15, 16]).

Onucanue «uaeanpHoro» BHemHero oomauka CO/I, a Takxke mpuU3HaBaeMble aKTOPaMHU paHTU
norpeduTensckux cBoicTB AIIK mo3BossitoT 060cHOBaHHO (OPMHPOBATH 0a30BBIE TPEOOBAHUS K
CBOMCTBaM U3JIeNHi ¢ Y4ETOM 00BEMOB JOCTYMHBIX PECYpPCOB opraHu3anuu. B mocnemyromem 6a-
30BBIE CBOICTBa TpaHchopMupyroTcs B crienuduranui (yHKIMOHAIBHBIX U HE(QYHKIMOHAIBHBIX
TpeOoBaHUI.

Otmerum, uto popmupoBanue BHemHero oomuka AIIK Ha ocHOBe eMHOTO CMBICIIOBOTO TPO-
CTpaHCTBa aKTOPOB OOECTEeUNBACT CHIKEHUE KOMMYeCcTBa (DyHAaMEHTAIbHBIX Ne(EKTOB, TOMyCKa-

2 JlesTeIbHOCTh BO3HUKIIINX HA TOOPOBOJILHON OCHOBE KOJUICKTHBOB CIICIHATHCTOB, (hopMmupyromux BHemHU oomuk COJl ucxonas
M3 CBOCTO OIIBITA PCHICHUS 3a/1a4 YIIPABJICHUS, OKa3bIBACTCSl 3HAYUTEIHLHO O0Jiee pe3yIbTaTUBHBIM U d((PEKTHBHBIM, 10 CPABHCHUIO
C YKOPCHUBILIHUICS MPAaKTUKOW cOOpa PYKOBOJCTBOM OpraHU3allMK TMPEUIOKCHUN M0 3aKyIMKE MPOrPAMMHBIX MPOIYKTOB C
MOCIEAYIONIMM MPUHATHEM PEIICHUH ClelHalbHO OPraHU30BAaHHONH KOMHCCHEH, B KOTOPOW MHTEPECHl aKTOPOB MPEICTABIISIOTCS
COTPYJAHUKAMH aJIMHUHUCTPALINK, KYPUPYIOIIUMH BOIIPOCKHI CO3/IaHMS, PA3BUTHUS U COIPOBOXKICHUSI HHYOPMAIIMOHHBIX CHCTEM. JTO
00yCJIOBJIEHO TEM, YTO B IOCJIEAHEM ClIyyae OKOHYATEIFHOE PELICHUE MO 3aKyIKaM INPUHUMAIOT 3KCIepThl, Haxosmuecs BHe [1C,
CBSI3aHHBIX C YIPABICHUEM CIOKHBIMH 00BbEKTaMH. [Ipum. agmopos.

3 [lpuHIMIIIaTBPHOE OTIMYHME TAKOTO IOAXOAa OT JACHCTBYIOIICH NPAKTHKH TNPHHATHS PEIICHHH O 3aKylKe KOMIIOHEHTOB
MHPOPMAIMOHHBIX CHCTEM KOMHCCHEH, B COCTAB KOTOPOH BXOJST SKCHEPTHI M MPEACTABUTENIN aIMUHUACTPAIINU, HO HE BXOIAT (JTMOO
MIPEJICTABJIICHBl OYCHb OrPAHWYCHO) CIHCHUAIUCTHI, BOBJICYEHHBIC B pCIICHUE 3a7ad yNpaBicHUs. YacTo BOJIEBOC pEIICHHE
PYKOBOJCTBA IpU OpraHu3aluu 3akyrnok koMmrnoHeHToB COJl He MOBBbIIAET HEHHOCTH MOJEPHU3UPOBAHHOW CHCTEMBI B TIjlazax
MOJIb30BAaTENICH, TaK KaK HOBBbIC MOTpeOuTenbekue cBoiicTBa AITK BCE jxe HE COOTBETCTBYIOT UX KH3HCHHBIM MOTPEOHOCTSIM. [Ipum.
asmopos.
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€MbIX Ha paHHel ctaguu npoektupoBanus COJl. Bmecrte ¢ Tem, cieayeT noJyepkHyTh, YTO B CHILY
HU3KOW (QopManu3aluy MpoLeIypbl MepeBofa OMUCAHUS MOTPEOUTENHCKUX CBOICTB Ha S3bIKE
nosib3oBareseil B onucanue cBorcTB AIIK Ha s3bike pa3paboTumka, BO3MOXHO BO3HHKHOBEHHE
OlMOOK TepeBoia U OOYCIOBIEHHBIX ATHM J1e(DEKTOB B TEXHUYECKHX 3a/laHUSAX Ha pa3paboTKy
MIPOrpaMMHBIX KOMIIOHEHTOB.

2 bBa3oBbIf 06pasel Kak MOCT MeXAay MMPOM NOBCeAHEBHOCTU U MUPOM CUCTEM

CaoiicTBa 6a30Boro 00pasiia, MPeACTABISIONIET0 COO0I0 Pe3yIbTaT JOTOBOPEHHOCTH 3aUHTEpe-
COBAHHBIX CTOPOH, SIBJSIETCS] NOTEHIMAIBHON NIPUYUHON Pa3IMYHOIO OTHOIIEHHS aKTOPOB K OJTHUM
U TEM K€ MposiBIeHUsIM JedekToB Ha cTanuu ucnonbzoBanusi AIIK. JleiicTButensHo, nepcoHa b-
HbIE€ TPEJCTaBICHUS OTJEIBHOIO aKTOpa O CBOMCTBAX «UAEAIBLHOI0» C €r0 TOUKH 3PEHUS U3IeNHs,
OTIIMYAIOTCS OT CBOMCTB 0a30BOro 00pasiia, SBISIOMIETOCs Pe3yJIbTaTOM B3aHUMHBIX YCTYIIOK aKTO-
poB. B cuiry 3TOr0 y pasHbeIX akTOpoB OyneT HaOMI0aThCsl pa3HOE OTHOLICHHE K OJHUM M TEM XKe
MposiBIeHUSIM AePeKkToB ((peHOMEeH pa3nuYHON peakIMi pa3HbIX MOJIb30BaTENIe Ha OJHU U TE Ke
posiBJIeHUs 1e(heKTOB oTMeuaeTcs, Hanpumep, B [17]). OTMeueHHOe 00CTOATENbCTBO JIeTaeT 3aBU-
CHUMBIM OT aKTOpa TOJIKOBAaHUE MOHSATUI «(PYHKIIMOHATIbHAS MIPUTOJAHOCTDY, «BPEIHbIC U MOJIE3HbIC
(YHKIIMH CHCTEMBD», «OIIHOKaY, «IePEKT», KMCKAKECHNUE NaHHBIX» H T.JI.

dopMHUpoBaHUE MPU3HABAEMOI'0 BCEMHU HEOJHOPOIAHBIMU AKTOPAMHU OIMUCAHUS BHEIIHEro 00-
muka AIIK sBisieTcss MOCTOM MEXIY «MHPOM IMOBCEJIHEBHOCTH aKTOPOB M MUPOM cuctem» [18],
T.€. MeKay Bomnpocamu 34YEM n YTO, ¢ ogHoli croponsl, U KAK, ¢ npyroi cropoHsl. Ilepeson
MIPOrPaMMHOT0O IIPOEKTA B «MHP CUCTEM» MO3BOJISIET B JajlbHEHILIEM UCIIOIb30BaTh IPU MPOEKTUPO-
BaHWUM CTAaHJIAPTHBIE MOAXO/bl, TUIIOBbIE PYKOBOJCTBA U MpUEMBEI [6, 15, 16, 19].

B pabotax, nocsiménHbpix npoektupoBanuto AIIK, ormeuaercs, yTo HeocnopuMoOl MHpeno-
CBUIKOH ycrenrHoro ucxoja npoekra peanuzauuu COJl siBisieTcs BBICOKOE KAa4ecTBO crienuduka-
1y TpedoBaHwmii monb3oBarenieil. Cornacuo [19] cnenudukarys TpeOOBaHUN MTOJIB30BATEIICH SIBIISI-
€TCsl BXOJOM IIPOEKTa, HO HE COCTAaBHOM YacCThIO MPOEKTAa. DTUM, HAa HAll B3I, CTOPOHHUKH «Ts-
KENBIX» METOI0JIOIHI (OCHOBY KOTOPBIX COCTABIIIET CUCTEMHBIM MOJXO0/] K YIPABIECHUIO CIOKHBI-
MU U3JENHUSIMH) CTPEMATCS MOKa3aTh, YTO MOCT MEXy MHPOM MOBCEIHEBHOCTH U MUPOM CHCTEM
y>K€ TPOI/IEH U peain3alys IpoeKTa Mepemuia B «MUp cucteMy». HbIMU Cl10BaMu, 3aKperIEHHbIN
B JICHCTBYIONIMX HOPMATHUBHBIX JOKYMEHTaX Moaxoja K nmpoektupoBanuio AIIK crpemurcs B cBoeit
OCHOBE JMICTAHIIMPOBATHCS OT (PYHAAMEHTAIBHBIX NE(PEKTOB, BOSHUKAIOIIUX Ha CTAJAUU (POPMHPO-
BaHus BHemrHero oonuka AIIK.

Bmecte ¢ Tem, ciemyer oOpaTHTh BHHUMAaHHE Ha OTpaHMUYEHHS MOAX0/Aa K (OPMHPOBAHUIO
BHemHero obnuka AIIK, B ocHOBe KOTOPOro JeaT TMOJOXKEHHS TeOpUH HHTEPCyOBEKTHBHOIO
ynpasieHus. I3MeHeHne BHEIIHENH U BHYTPEHHEH cpell, Kak 00beKTa yNnpaBIeHUs], TaK U yIpaBis-
IOIIEN CHCTEMBI, BBIHYK/Ia€T aKTOPOB MOCTOSIHHO MepecMaTpuBaTh CBOMCTBA 0a30Boro odpasma. B
CWJIy TOTO, YTO MEPECMOTP CBOMCTB TpeOyeT COrjacoBaHMs MO3ULUI HEOJAHOPOIHBIX AKTOPOB,
cTpeMyieHHe K (OPMUPOBAHUIO «XOPOILIEro» 0a30BOro odpasiia MOXKET MPUBECTH K TOMY, YTO CKO-
poctb MonepHuzanuu AIIK Oyner meHbllle, 4eM CKOPOCTb M3MEHEHHUS BHEIIHEW MO OTHOIICHUIO K
CO/I cpensl. UubiMu crioBamu, OyAeT OTCYTCTBOBaTh KO3BOMIOLMs Mexay cBoictBamu AlIK u
BHEIIHEHW cpenoil (CBOMCTBO KOIBOIIOLMM KaK OTIMYMTEIBHOTO MPU3HAKA CIOXHBIX CHCTEM 00-
cyxxaaetcs B [20]).

3 Bpe,qule n nones3Hbie d)yHKLI,VIVI annapaTtHo-nporpaMMHbIX KOMMNJIeKCoB

B kadecTBe KOHIIENITyaJIbHOH OCHOBBI TIOCTPOCHUS ITAIOHHBIX/0A30BBIX MOJENICH H3ACTUi
MpearaeTcsi UCIoiab30BaTh (PYHKIIMOHANBHBIN MOX0/. DTO 00YCIOBIEHO T€M, YTO PACCMOTPEHHE
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AIIK Ha ypoBHE (yHKIIMOHATBHBIX CBOMCTB MO3BOJISIET CPABHUBATH MEXK]Ty COOO0 M3/IEHS Pa3HOM
CTPYKTYpBbI, CO3JJaHHbIC HAa Pa3HOU AeMeHTHOU 6a3e. DyHKIMOHAIBHBIN MOAXO0/ CO3/1aET eAUHYIO
m1aTGopMy IS CPAaBHEHHUSI PA3HBIX YacTeH U3/ICITHA.

OpHMM U3 OCHOBHBIX YCJIOBHI MOCTPOCHUS 3TaloHHBIX/0a30BbIX Mojeneil AIIK gomkeH ObITh
y4&€T TOTO, YTO NMpHU (PYHKIIMOHUPOBAHUU CJIOKHBIX CUCTEM Pa3HOM MPUPOJbI U Pa3IMYHOIO Ha3Ha-
YeHHs] UMEeeT MECTO OJHOBPEMEHHas pealu3allvs KaK MOJEe3HbIX, TaK W BpeAHbIX (QyHkiwmii. Ha
HEOOXOUMOCTh y4€Ta 3TOr0 OOCTOSTENLCTBA OOpallaeTcsi BHUMaHHE, HamlpuMmep, B padoTax
[3,17,21].

B nanbneiieM noa nonesnou ¢ynkyuenr AIIK nonnmaercs takas QyHKIMs, KOTOPasl yBEIUYU-
BaeT IIEHHOCTh MPOAYyKTa (yCIyru), MOCTABISEMOrO IOJb30BATENI0, JIMOO YMEHbBIIAET 3aTpaThl,
CBSI3aHHBIE C ITOJYYEHHUEM LIEHHOIO pe3yJsbTaTa.

[Ton epeonoii ¢pynkyueri monnMaeTcs Takast QyHKIUS, KOTOpask YMEHbIIAET LIEHHOCTh MPOIyKTa
(yciayru), MocTaBiIsieMOro I0JIb30BATENIO, JTM00 YBEJIWYUBAET 3aTpaThl, CBA3AHHbBIE C MOJyYEHUEM
LIEHHOT'O pe3yJbTara.

OnHa u Ta ke (QYyHKIUS aBTOMAaTHYECKOW CHUCTEMBI C TOYKH 3PEHHUS PAa3HBIX aKTOPOB, MOXKET
paccMaTpuBaThCs Kak MoJie3Has U Kak BpeaHas. B To ke BpeMsi JOCTUTHYTbIE MEKIY aKTOPAMHM J10-
TOBOPEHHOCTH MO3BOJISIIOT HATH KOHCEHCYC M Ha ero ocHoBe yperyiauposaTh [IC mo oomeny pe-
CypcaMH MOCPEACTBOM aBTOMATHYECKON CHCTEMBI.

OyuknuronupoBannto AIIK MoxeT ObITh TOCTAaBIIEH B COOTBETCTBUE KOPTEX BUJIA!

<HF,UF,&,SH,0 >,

rne HF — MHOXeCTBO BpeaHbIX (QyHKIMA, UF — MHOKECTBO MOJE3HBIX (DYHKIMHA, & — MHOXKECTBO
PEKUMOB HCMOJIb30BaHUs, SH — MHOXECTBO aKTOPOB, () — MHOKECTBO KPUTEPHUEB OLICHHBAHMUS
(yHKIIMOHATLHOU MTPUTOTHOCTH.

[Ipu ogHux U Tex ke pexxumax ucnosibzoBaHuss AIIK comepxanue KopTexa MOXKET OKa3aThCA
Pa3IUYHBIM Y Pa3HbIX aKTOPOB. YHCIIO MONE3HBIX U BPEIHBIX (DYHKIUN, Peau3yeMbIX CUCTEMOMH,
3aBHCHT, BO-TIEPBBIX, OT TPEOOBAHUI aKTOPOB, BO-BTOPbIX, OT PEXKUMA UCIIOJIb30BAHUS U3IEIHSL.

B pa3HbIx pexxumax UCIONIb30BAHUA & (k=1;K) MOKeT peann30BbIBATh C TOYKU 3PEHUS aKTO-
POB pa3IMYHOE YHCIO TMOJE3HBIX M BpedHbIX (GyHKIuH. [Ipu 3TOM OTHeceHHe OMHON M TOH ke
(GYHKIMA K KJIAcCy «IIOJIE3HBIX» JIN0O «BPEIHBIX)» 3aBUCUT OT PEKMMA UCIIOIB30BAaHUS U [IEHHOCT-
HBIX YCTaHOBOK aKTOPOB. [loHOE MHOKECTBO QYHKIHH Fy , KOTOPOE M3/EINEe MOXKET Pealn30BaTh
BO BCEX PEeXUMaxX, MOXKHO ONPEAEIIUTh KaK

K
FZ _ U {F(Sk) }
k=1

31ech {F (gk)}— MHOKECTBO (DYHKIIMH, pealu3yeMbIX U3JICTUEM B PeXUME &, T.€. Fy ompenenser
rpanuisl kadectBa AIIK B pamkax pyHkunonansHoro nojaxoxa [7].

[IponymepoBaB 3J1IeMEHTbI MHOXKECTBA Fy, KAXKIOMY PEXKUMY & C YUETOM LIEHHOCTHBIX YCTaHO-
BOK m-T0 akTopa (m = m ), MOKHO TIOCTaBUTh B COOTBETCTBUE BEKTOP BUA:
(D) L=(1,0,-1,...,0,...,1).

Uucno KOMIOHEHT BEKTOpa L COBMAZAeT C MOIIHOCThIO MHOXecTBa Fy. KOMIOHEHTHI BEKTOpa
HMEIOT CIEAYIONIUI cMBICT: «1» - GyHKIMS peanusyercs B 00bEMe, OTOBOPEHHOM B TEXHHUYECKOM
3a1aHuu (T.e. B 00bEME, COOTBETCTBYIOIIEM 0a30BOMY U3JIENHIO), U SBJSETCS AJIs m-TO aKTopa Io-
ne3Hoi; «0» - QYHKIUS HE pealin3yeTcs; «-1» - QyHKIuUs pearm3yeTcss B 00bEMe, ONpeIeIEHHOM B
TEXHUYECKOM 3aJaHHH, U C TOUYKH 3PEHUS M-TO aKTOpa SIBISIETCS BPEIHOM.
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K M
MHO)KGCTBy PCKUMOB HCITIOJIB30BaHUA U3ACIIUS {8 k }1 5 MHOXXCCTBY aKTOpPOB {m}l , MHOXXCCTBY

¢byskumii Fy ¢ yuérom (1) MOKHO HOCTaBUTh B COOTBETCTBUE MHOI'OMEPHYIO MOJIEJb, MIPEJCTAB-
JICHHYO Ha PUCYHKe 1.

S N N
S T I N
F
€ F1 Vi) | o

&1 1 0 -1/
: L
g & -1 1 0 —
A —
: L
E é&@ —
2 v & | 0| o —
5 A
~ m-ii akrop

OyHKIMI

Pucynox 1 — MHoromepHoe npejcTaBieHHe STAJOHHBIX MoJienei

[Ipencrasnenue (1) A peanbHOTO U3ACTHS UMEET BUJT

((m) (&)(m) (&)(m)
(o, " sOy T et ),

(e(m) _

e q nokasareib (Bec), XapaKTepU3YIOUIMHA MOJIHOTY peanu3anuu /-ii QyHKIMH OTHOCHU-

TEJIbHO (DYHKIMH, peanu3yeMoil 0a30BbIM 00pa3lloM B PEKUME & C TOUKHU 3pEHUs m-TO aKTopa,

(&)(m)

a,(gk)(m) € [— I oo). 3ameTuM, 4TO MOKa3aTenb MOJKET OTJINYATLCS OT STAJIOHHOTO 3HAYEHUS

KaK B 00JIbIIYI0, TAK U B MEHBILYIO CTOPOHY.
OTKIIOHEHHE B MEHBIIYIO CTOPOHY CBHJIETEILCTBYET O HAMYUU Je(PEKTOB, BO3HUKAIOIINX TPU
nepeBosie 0a30BbIX TPeOOBaHUIl B MporpaMMHbIe MPOAYKThl U KoHpurypanuio AITK. Huxuss rpa-

(&)(m)
/

HHUIIAa & HO,Z[‘IépKI/IBaeT TO O6CTOHT€J’IBCTBO, 4YTO HAJINYHC HCIPCIHAMCPCHHOT O z[e(beKTa MO-

KET ClIeaTh «IO0JIE3HYI0» (YHKLHUIO «BpPEIHOW» (Hampumep, BMECTO BBIBOJA KOCMHMYECKOIO KO-
pabsist Ha 3alaHHY0 OpOUTY, YHUUYTOXKUT ero mpu B3jiete [22]). OTkIoHeHUs B OONBIIYIO CTOPOHY
COOTBETCTBYIOT HAJIMUYMIO (PYHKIIMOHAJIBHBIX BO3MOXXHOCTEH, MPEBBIMLIAOIINX TOTPEOHOCTH MOJb-
30BaTesei, MHBIMM CJIOBaMH, CBHJETEIbCTBYIOT O HAJIWYUM OPraHMU3ALMOHHBIX JAEPEKTOB MpO-
IPaMMHOI0 IpOeKTa: OIOJKET MPOeKTa TPATUTCS Ha TO, Yero 3aka3zuuk He Tpebyer. Bompoc o
HAJIMYMH B TIPOTPAMMHBIX TPOIYKTAX M3JIUIIHUAX (DYHKIIMOHAIBHBIX BO3MOXKHOCTEH KakK MpU3HAKa
HU3KOTO KauecTBa ynpaBJieHus 00cyxaaercs, Hanpumep, B [12].

B kadecTBe METPUUECKON XapaKTEPUCTUKU OTKJIOHEHUS (DYHKIIMOHAIBHBIX CBOWCTB PEATLHOTO
U3JeNUs OT CBOMCTB 3TAJIOHHOT'O U3JIEJINsl MOXKET BbICTYNAaTh, HAIPUMED, AJIMHA BEKTOpA

L 2
2(91(51()(’”) _ al(sk)(m))

2 d (e(m) _ V /=1 ,
(2) 7

rae 9,9 _ stanonnoe suauenue /it kommonenTsi (pucyrok 1), a0 =[-1;0).
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VBenuuenue nokasarens d ™ CBHICTETBCTBYET O TOM, UTO B LEJTOM BOSMOYKHOCTH PEabHO-
r'O U3/EIHs CUIbHEE OTKJIOHSIOTCS OT 3TAJIOHHOTO.
Jlns mogenu (2) npoOieMHBIM SIBISIETCS BONPOC 00 MACHTU(UKALMU KOJIMYECTBEHHBIX Xapak-

TEPUCTUK o/ E(m)

[Tonaras, uro dyHkuuonansusie Bo3MoxkHocTu AIIK mnms M-it nieneBoit rpynmbl akTOPOB B
OJIMHAKOBOI CTETIEHN Ba)KHBI B PA3HBIX PEKUMaX UCIIOJIb30BaHUs, HA OCHOBE (2) MOXKET OBbITh TO-
CTPOEHA COBOKYITHOCTb Ipa)UyecKUX MOJEIEH, HIUTIOCTPUPYIOLINX BIMSHUE PAa3HbIX Ae()EKTOB Ha
Ka4ecTBO (D)YHKIIMOHMPOBAHUS M3IENINN C TOYKU 3PEHHS Pa3HBIX TPYIIT aKTOPOB B Pa3HBIX BpEMEH-
HBIX Cpe3ax (PUCYHOK 2).

OTUMHU MOJEIISIMU NTOAYEPKUBAETCS TO OOCTOATEIBCTBO, YTO OTHOILLIEHUS OJHOIO U TOTO XKE aK-
TOpa K OJHMM M TeM e Je(eKTaM, MPOSBIAIOUIMMCA B Pa3HbIX PEXUMAX (PYHKLHOHHPOBAHUS,
MOKET M3MEHATHCS BO BPEMEHH, YTO MOKET ObITh OOYCIIOBJIEHO, HApUMEpP, U3MEHEHHEM IepCo-
HAJIbHOW OHTOJIOTMH aKTOpa B pe3yJibTaTe 00yUYEeHHUS.

M-4 rpynna M-s rpynna
(M-1)-5 rpynma aKTOpOB -5 rpynma aKTopoB 1-1 rpynna
aKTOPOB aKTOpOB AKTOPOB
2-4 rpynmna
aKTOpPOB
pexum &k
@  — HyIeBO# BpeMEHHOM cpe3

—— —NEPBBIA BPEMEHHOU cpe3
— — —r-i BpEMEHHOH cpe3

PI/IcyHOK 2 — OTKJIOHEHHE OT YTAJIOHHOT'O MOBCACHUA U3CIINA, OGYCJ'IOBJ'IGHHOC IPOABJICHUEM COBOKYITHOCTH Ile(l)CKTOB

4 OueHka (hyHKLUMOHANbHOW NPUIrOA4HOCTU U3aAeNun
NO COBOKYNMHOCTU OLIEHOK aKTOPOB

[Ipu co3zganuu NTMHEWKH MPOrPaMMHBIX MPOAYKTOB OJHUM W3 CIIOCOOOB MOBBIIICHHS KauecTBa
MH(POPMAIIMOHHOTO 00ECIeYeHUsI MPOCKTHBIX PELICHUN Ha paHHEW CTaJuu NMPOEKTUPOBAHUS CO-
CTaBJISIET U3yYeHUE MHEHHH MOJb30BaTeNell 0 MOTPEOUTENbCKIX CBOMCTBAX CYHIECTBYIOLIUX BEp-
CUH ATHX NPOAYKTOB. AHAJIU3 PE3YJbTATOB MOAKOHTPOIbHOU 3KcIutyaTauuu AlIK co3naér ocHoBY
JUISL UI3MEHEHUs! KOH(UTYpali IPOrpaMMHBIX KOMIIOHEHTOB MyTEM UCKJIIOYEHMsSI U3 COCTaBa CH-
cTeMbl (YHKIMHA, HE COOTBETCTBYIOIIUX pEaIbHbIM MOTPEOHOCTSAM aKTOpOB. VICKItOUeHHe HeBOC-
TpeOOBaHHBIX (PYHKINI O3HAYaeT yCTpaHEeHUE PYHIAMEHTAIBHBIX J1e(DEeKTOB, MPUBOSAIINX K HAJTU-
YHMIO Y U3JI€IUI CBOMCTB, MAJIO3HAYUTEIbHBIX C TOUKH 3PEHUS AKTOPOB.
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OcHOBY (QyHIaMEHTAILHON TIPOIIETyPHI BEISIBICHUS] CBOWCTB, HE MPEICTABISIONINX IICHHOCTH C
TOYKU 3PCHUS aKTOPOB, MOXKET COCTABHTh TEXHOJIOTHS, OCHOBaHHAsI HAa WCIOJIb30BAHUU (YHKIIMU
MIPUHAJICKHOCTH, ONUCaHHas B [23].

[TpeoOpasyem KyO MaTpuIl, PEACTABICHHBIN Ha PUCYHKE |, K BHIY, MPEICTABICHHOMY Ha PH-
cyHke 3.

Cdhopmupyem HaOOp 3HAUCHHH JTUHTBUCTHYSCKOW HIKAIBL: «HEHY)KHasi QYHKIHS», «(QYHKIIHS,
[IEHHOCTh KOTOPOW COMHHUTEIbHA», «HeoOXxoaumast QyHKIus». [IocTaBUM 3TUM JIMHIBUCTUYCCKUM
TIepeMEHHBIM, HATIPUMED, CIIEAYIONINE 3HaYeHUS OaTTbHOM IIKaIbl BOCTPEOOBAaHHOCTH (PYHKIIHIA:

*  HeHyXHas QyHKIUA — quana3oH ot 0 10 3 6ayos;
*  (yHKIHA, ICHHOCTh KOTOPOH COMHHTEIbHA — JIANa30H OT 2 70 8 0aJUIoB;
=  HeoOxomumast pyHKIMSA — nuana3on ot 7 10 10 Gayios.

Kaxmnomy ¢-My 3Ha4eHHUIO TIpeJiaracMoill IIKalbl NMPUCBAUBACTCS CBOS HEYETKas (YHKIUS
NPUHAATICKHOCTH 4, ONpepensemas Ha OamnbHON ocu. [lonoxkeHne makcumyma g-ii QyHKIMN
NPUHAAJIEKHOCTH SBIISETCS. €r0 OTMOPHBIM 3HAUCHUEM r,. B ciydae, ecian MakcMMalbHOMY 3Hade-
HUIO COOTBETCTBYET MOABIHTEPBAJ OAJJIbHON IIKAJbl, OMOPHBIM 3HAYCHUEM SIBJISICTCS CEPeIUHA
noJeIHTEpBana. JJiss omMcaHHOW BBINIE JTMHTBUCTHYECKOW IIKAJBI MpeniararoTcst (pyHKIUN TpH-
HAJIJICKHOCTH, MTPEICTABIICHHBIC HA PUCYHKE 4.

""'-..‘ BEMLLIAR
axtTop """-\_‘_h
o

“‘-\.‘_?fﬂh'u.l-lﬂ

axTop | e

F1 F2 FL

F1 F2 - FL

S,
T LM

4 Fi F2 FL
awTop .

Al
qf a2

AN

AxTCR

Y HLMM

Pucynok 3 — [IpeoOpa3oBaHHBIi KyO MaTpuI

1.0

’ 1 [} 1 I ’ »

1 2 3 4 5 6 7 8 9 1'0 BOCTpe6OBaHHoc;L
¢GyHKIAN

PucyHox 4 — OyHKINS IPUHAUICKHOCTH JIMHTBUCTUIECKOH TITKAITBI
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B TepMuHax JTMHTBUCTUYECKOW MIKAJBI m-ii akTop (m =1; M ) BeIpaskaeT CBO€ MHEHHUE O IIeIe-
cooOpa3HocTH BKItOYeHUs /- pynkiuu (/ =1, L) B Habop (yHKUUMH, peanu3zyemMbix 6a30BbIM 00-

pasloM B k-M pexxuMe UcCIoiib3oBaHus 00bekTa & (k =1;K ). [loMuMo 3TOro, akTop yka3bIBaeT
CTENEHb YBEPEHHOCTH CBOETO 3aKJIIOUEHUS, BbIpaskeHHOro uuciaoM 4 € [0, 1]. B pacuér npunuma-
I0TCA JIUIIG TOJIe3HbIe/BpeHbIe (PYHKIINH, T.€. TAKUE, KOTOPHIM B MOJIeH 6a30BOro oOpasna B A-if
CTpPOKE CTaBSTCSI B COOTBETCTBUE 3HAUCHUS «+1», «-1».

JIist KaXKA0TO U3 PEKUMOB & C YUETOM OIICHKHM KauecTBa pealu3aluu /-l GyHKIHUU C TOYKU
3peHusi m-r0 aKTOpa PacCUMTHIBACTCS CKaJspHAsl BEIUYMHA, JA0Ias COBOKYIHYIO OLIEHKY 3Ha4H-
MocTH JAedeKToB [25]:

L00.m)
§ k) m)
>
o) _ 1=l
3) Z T rom ’
(K)(m)
Z o
1=1
*(k)(m) _ e u Lo (m)
rae Lk qUCII0 HeHyJIeBLIX SJYCCK B k %8 CTpOKe m-n ManI/IIH)I, l"l OHOpHOC 3HaquI/Ie,

COOTBETCTBYIOIIIEE JTUHTBUCTUYECKOM OlleHKe /-ii (yHKLMU, JAHHOH m-bIM aKTOPOM IO pe3yibTa-
TaM TOJKOHTPOJIbLHOMN SKCIUTyaTaIlHH.

Ilpumep. Tlpennonoxum, pazpadorano ['MC-npunoxenue 11t H”HGOPMAITMOHHON MOAICPKKH
yIpaBlIeHUs MPOXOKICHIUEM MaBOJKOBON CUTYallMd Ha OTPAHUYEHHOW TEPPUTOPUHU, TO3BOJISIONICE
MO/IETTUPOBATh 30HbI 3aTOIUICHUS C YY4ETOM YpPOBHS BOZbI Ha moctax KoHTpouss. Ilo pesynabTaram
WCIOJIb30BaHUs IAHHOTO MPHUJIOKEHUS TPOU3BOAUTCS OMPOC MOJIb30BaTENEeH (aKTOPOB), LIETBIO KO-
TOPOTO SIBJISIETCS] BBISICHEHUE WX YJIOBJIETBOpeHHOCTH cBoricTBamu [ MC-nipunoxenus. Habop 3Ha-
YEHUI JTMHTBUCTUYECKON IIKAIbl U (PYHKIHS MPUHAJICKHOCTH aHAIIOTUYHBI TIPUBEIEHHBIM HA PU-
cynke 4. Ilpenmonoxxum, B k-M peXKHME TNPUIOKEHHEM pEaTn3ylTCs 1Be (yHKIUHU, T.C.

Lz(k) m) =2 AKTOp OIICHMBAET PE3yJIbTAaThl pean3auu GyHKIUHA CIEAYIOIIIM 00pa3oMm:

Fi: {“neobxoqumas pyskuus’”; g = 0,8}

Fy: {“HenyxHas Qynkuus”; u, =0,7}

OnopHoe 3HaueHue AJIs TMHIBUCTUYECKON NEpeMEHHON «Heo0xoauMas (pyHKIUs COCTaBIs-
et 1 = 9,5 6amna. OnopHoe 3HaYEHHE JUIS JIMHTBUCTHYECKOW MEPEMEHHON «HEHY>KHasi (DyHKIHSD)
coctamiseT , = 0,5 6ayos. CornacHo (3)

Z(k)(m) _ 9,5-08+0,5-0,7 _
08+0,7

bnmxaiiee x yuciy 5,3 OOpHOE 3HAYEHHE PABHO IISITH, YEMY COOTBETCTBYET JIMHIBUCTHYE-

53.

CKasi nepeMeHHas «(QyHKUUS, HEHHOCTb KOTOpOHl coMHuTenbHa». us Z ®m — 53 spayenne

(GYHKIMY TPUHAAIEKHOCTH y,(k MM npakTruecku pasHo exuHuie. TakiuM 06pa3oM, MO COBOKYTI-

HOCTH PE3yJbTAaTOB KCIUTyaTallMu m-i akTop oleHuBaeT ¢yHkuuoHuposanue I'MC-npunoxenus
Kak «(pyHKIHS, UEHHOCTh KOTOpoi coMmHHUTENbHaY co 100% yBepeHHOCTbIO.

HonyquHHe PE3YJbTAaThl MO3BOJIAIOT 3aKIIFOUYUTL, YTO B LCJIIOM IIPUIIOKCHUC TMPCACTABIISICT
JUTSI TIOJTB30BATENIsl HHTEPEC, OJJHAKO, OAHA W3 (QYHKIHK J1u00 TpeOyeT cephe3Hoi 10paboTku, MO0
9TU q)YHKLII/II/I CJICAYCT UCKIIFOYNUTD U3 IPUTTOKCHUA.
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3akntoyeHue

[To nanusiM otuéroB Standish Group [12, 24] u ap., notpedutensckue cBoiictBa AIIK, co3na-
BAEMBIX B PAMKaX JCHCTBYIOIIEH CUCTEMBI CTAHIaPTOB, PYKOBOJCTB U PEKOMEHJALUN, B HETIOJIHOMN
Mepe COOTBETCTBYIOT TPeOOBaHUAM M OKuAaHUAM nosb3oBateneit CO/I.

[TepcneKTHBHBIM TOAXOIOM K YMEHBIICHUIO KOJIMYECTBA (PYHAAMEHTAIBHBIX IE(PEKTOB, COOT-
BETCTBYIOLIMX CTaguu (opmupoBanus BHemHero obnuka AIIK, sBisercs nmpuHsATHE B KayecTBe
METOJINYECKON OCHOBBI IMOJIO)KEHUN TEOpPUM MHTEPCYOBEKTHBHOIO yIpaBieHus. lcnonb3zoBaHue
MIOJIOKEHUH TEOPUU HMHTEpCYOBEKTUBHOTO YNpaBJIeHUS 00ecreunBaeT BO3MOXKHOCTh (hOpMUpPOBa-
HUSl KOHCOJIMJIMPOBAHHBIX PELICHHUH, OCHOBAaHHBIX Ha KOHCEHCYCE HEOJIHOPOJIHBIX aKTOpPOB O IO-
Tpeburenbckux cBoiictBax CO/L.
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PREVENTION OF DEFECTS ON THE EARLY STAGES OF DESIGNING
HARDWARE-SOFTWARE COMPLEXES ON THE BASIS

OF THE POSITIONS OF THE THEORY OF INTERSUBJECTIVE
MANAGEMENT

V.E. Gvozdev', D.V. Blinova’, L.R. Chernyakhovskaya3

Ufa State Aviation Technical University, Ufa, Russia
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Abstract

This article discusses the actor’s role in the appointment of the functional properties of the base and gauge samples of
hardware-software complexes.The features of formation of external appearance of the hardware-software complex from
position of the provisions of intersubjective management theory are considered.The concepts of "harmful" and "useful"
functions of hardware-software complexes based on the different actors point of view are given. It is proposed vector
representation of the functional properties of the base samples, it is shown a multidimensional model that analyzes the
properties of the hardware-software complexes with due regard for use of different modes and different actor’s opin-
ions. An approach is proposed for the evaluation of the degree of deviation the properties of hardware-software com-
plexes from basic and functional suitability of hardware-software complexes, taking into account the aggregate of actors
estimates.

Key words: intersubjective management, designing, function safety, defect of hardware-software complex, actor, func-
tion of accessory.
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AHHOTaumA

B craTbe onuchIBaeTCs MPOJOIKEHUE HCCIIEI0BAHUI, HAPABICHHBIX HA (POPMHUPOBAHNE UHTETPUPOBAH-
HOTO IPOCTPAHCTBA 3HAHUH 1151 HH(OPMAIIMOHHO-aHATUTHYECKOH TTOAIEPIKKN HayYHBIX HCCIIEIOBaHUN 1
Ppa3paboToK MO pa3IMYHBIM HAIPABIICHUSM JCATEIBHOCTH HayyHOTo 1eHTpa. [lanHas paboTa mocBsiieHa
PacCMOTPEHHIO MPUHIIMIIOB MIOCTPOCHUS U UCIIOJIB30BaHHS OHTOJIOIMYECKOH MOJICNIM MHTETPUPOBAHHOTO
npoctpancTBa 3HaHui (oHTONMOrMK WII3) paznuunbix HaydHbIX oOnacTeil. JlaHHAs OHTOJIOTHS MCIIOIb3Y-
ercsi B KadecTBe Oasznca JUIsi CO3/1aHMsl KOHKPETHBIX OHTOJIOTMH, CO3JIAIOIIMXCSI W/MIIH TOZJIePKUBAIO-
IIUXCSl OTJENBHBIMU HCCIIEIOBATEILCKUMH YUPESKACHUSIMU WM HAayYHBIMH KOJUIEKTHBaMH. B crarbe
IIpeACTaBiIcHa ¢ peaqu3alus B BUJAE CHCTEMBI OHTOJIOTHUYECKHMX MaTTepHOB conepxkanust (Ontology
Content Design Patterns), KoTopsie MPEACTaBISAIOT COOOH HEOONBIHE METOCTHBIE (PParMEeHTHl OHTOJIO-
run, GopManusyromue 0000MEHHBIE CUTYAINH TIPEIMETHON O0IacTH (HampuMep, yJacThe B COOBITHH,
UCTIOJTHEHUH POJIM, HAIn4ne JacTeil y o0bexTa u z1p.). [larTepHbl comepxKaHus HCIONB3YIOTCSI B KAUECTBE
CTPOUTEIBHBIX OJIOKOB IpH pa3paboTke oHTOsNOrHH. PaccMaTpuBaeTcs obmiast cucreMa MaTTepHOB OHTO-
JIOTHH, a TAKKe OMHMCaH OOIIWIA NMPUHIUII UX MPUMEHEHHs JJIs IpecTaBieHus 3Hanuid. [IpuBeneHs! oc-
HOBHBIE IIPEUMYILECTBA NpeularaeMoro noaxoxa K paspadorke onronoruu UI13, kotopele 3axmroyaiorcs
B YIPOIICHUH €€ HCIIOJNb30BaHHUS U O0ECIIEYEHHH KauecTBa OHTOJIOIMYECKOrO OMUCAaHHs HPEJIMETHBIX
3HaHWH B pa3pabaThIBaeMbIX Ha €€ OCHOBE OHTOJIOTHSX 33 CYET TOBTOPHOI'O MCIOJIB30BAHUS MTPOBEPEH-
HBIX PEUICHH, TPEJICTABICHHBIX COJCPIKAIMMHUCS B HEll MaTTepHaMU.

Knroueewvie cnosa: OHRMOJI02UA, OHMOJI0cUYecCKUue nammepHrbsl, OHMONO2UYECKUT UHICUHUPUHC.

Lumuposanue: Onetinux, A.I. Pa3paboTka OHTOJOTHH HWHTETPHUPOBAHHOTO IPOCTPAHCTBA 3HAHWNA /
A.T'. Oneitank, I1.A. Jlomos // OnTtomorus mpoekTupoBanus. — 2016. — T. 6, Ned(22). - C. 465-474. —
DOI: 10.18287/2223-9537-2016-6-4-465-474.

BBepeHue

BripaboTka CHCTEMHBIX pelIeHui B cepe ynpaBiIeHUs CIOKHBIMH TEPPUTOPHAIBHO pacIpe-
JIeICHHBIMM CHCTEMaMM TpeOyeT COBMECTHOTO HCIOJIb30BAaHUS 3HAHUM M JAaHHBIX PA3JIMYHBIX
Hay4yHbIX oOnacteil. CoBpeMeHHbIe WH(POPMAIIMOHHBIE TEXHOJIOTHH MPEIOCTABISIOT MOIIHBIE WH-
CTPYMEHThl aBTOMAaTU3UPOBAHHOM MHTErpalu U 0OpabOTKH, KaK JAAHHBIX, TaK U JIEKIapaTUBHBIX
3HAHUMN, IPEJICTABICHHBIX B «KOMIIBIOTEpPHOM» Bue. OJHAKO CepbE3HON MpOoOIeMOil HUHTErpaluu
Pa3HOPOJHBIX ACKJIAPATUBHBIX 3HAHUH SABISETCS YCTPAaHEHUE KOHLENTYaJbHOH M TEPMUHOJIOIHYe-
CKOW HEOTHO3HAYHOCTH MpH (POPMUPOBAHUH UX «KOMITBIOTEPHOTO» MPECTAaBICHH. JTa mpodieMa
00yCIIOBJIEHA T€M, UYTO KCIIEPThl, KaK MPaBUIIO, POPMYIHUPYIOT CBOE BUJCHHUE UCCIIEAYEMON CUCTE-
MBI U peIIaeMbIX 33]a4 B HEKOTOPOM I10JI€ OCHOBHBIX TOHSTHH, MPUCYIINX MX MPEIMETHON 00ia-
ctu (I1pO). IIpu 3TOM BO3HHMKAET TEPMUHOIOIHYECKasi HECOTIIACOBAHHOCTb, & OPON U MOHATHIHAs
MIPOTHBOPEYUBOCTH JEMEHTOB (hopMupyemoii moaenu. [IpoTHBOpEeUunBOCT MpEACTaBISIEMbIX 3HA-
HUIl MOXeT ObITh 00YCJIOBJIEHA M HAJIWYMEM aJbTEPHATUBHBIX B3IVISJIOB Ha CBOWCTBA CHUCTEMBI Y
skcriepToB onHoil [IpO.
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Paspabomka onmonozuu unmezpuposanHo2o npocmpancmea 3HaHutl

B kauecTBe 0JHOrO M3 BapUAHTOB PELIEHUS YKa3aHHOW MpoOjembl pa3paboTaHa TEXHOJIOTHS
KOHIIENTYaJIbHOTO MOJETUPOBAaHUS Ha OCHOBE (yHKUMOHANbHO-LIeJaeBoro moaxona [1]. Jlannas
TEXHOJIOTMSI OPUEHTUPOBAHA Ha MOAJEP)KKY HAYaJbHBIX ATAIOB OPraHU3alMd BBIYUCIUTEIHHOIO
9KCIIEPUMEHTA IO UCCIICOBAHHUIO CIOXHBIX CHCTeM. TexHosorus obecrneunBaeT (HOpMHUpPOBAHHE
B3aMMOCBSI3aHHBIX (POPMAaJBHBIX CXEM ACKJIAPATUBHBIX MOJIENEH, OMHCHIBAIOIINX MOJCITUPYEMYIO
[IpO, pemaemble B pamkax gaHHo# 1IpO 3agaun v Kcnoib3yeMble JUIsl pEeLEeHUs 3TUX 3a7ad npo-
rpaMMHO-aINapaTHbIE CPEICTBA U JaHHbIE. B paMKaxX TEXHOJOTMU pealn30BaHbl aJITOPUTMbI aBTO-
MAaTU3UPOBAHHOTO aHAIM3a CTPYKTYPbl M Pa3peIIMMOCTU KOHIENTYAJIbHBIX MOJEJEH pa3InyHON
CTPYKTYpbl, IMPENJOKEHbl METOJbl CHHTE3a HCIOJHUTENIBHON cpeibl peaau3alnuu MNpoOIeMHO-
OPUEHTUPOBAHHBIX BHIYMCIUTEIbHBIX IKCIIEPUMEHTOB HA OCHOBE KOHIENTYAJIbHBIX MOJIETICH.

B nocnennue necaTuieTHs A CTPYKTYpUPOBaHMA, (popMaIn3anuy U yHU(DUKAIUN TIPECTaB-
JICHHsI 3HaHUH C 1IeTBI0 X MHOTOKPATHOTO M THOKOTO HUCIIOJIb30BaHUS B MH()OPMAIIMOHHBIX CUCTE-
Max IPUMEHSIOTCS OHTOJoTHH. Kak oTMedaercs, B 4aCTHOCTH, B paboTe [2], TepMUH oxmono2us
BIepBbIe nosiBuiics B pabote Tomaca ['pyOepa [3], B KOTOpOIi paccMaTpuBaINCh pa3InyHbIE aCIeK-
Thl B3aMMOJIEHCTBUSI HHTEIJIEKTyaJIbHBIX CUCTEM MEXy coOOi U ¢ ueraoBekoM. B Hacrosiiee Bpe-
Ms [0/ OHTOJIOTHMEH MOHMMAETCS ONMMCAHHE JEKJIApaTUBHBIX 3HAHUI, clleTaHHOe Ha (OopMaIbHOM
SI3BIKE ¥ CHAO)KEHHOE HEKOTOPOH KilacCUpUKaNeH CreupUIIMPyeMbIX 3HAHUN, TO3BOJISIFOIICH Ye-
JIOBEKY y/n0oOHO BoCIpHUHHMATh uX [2]. B kauecTBe si3bIKa 7151 OMUCAHUS OHTOJOTUI HauOOIBIIIYIO
MOMYJISIPHOCTh, OJlarojapsi HAJIMYUIO OOraThIX BBIPA3UTEIbHBIX BO3MOXKHOCTEH U BMECTE C TEM
(dbopManbHON pa3pelmrMocTy, moiyuun s3blk BeO-onTonmoruit OWL (Ontology Web Language).
[IpennoxxenHslil U pazpuBaemblii KoHcOpImyMoM W3C OWL Ha ceropHsAIIHuM J1eHb SBISIETCS Jie-
(hakTo CTaHIAPTOM OIMMCAHUSI OHTOJIOTUHN AJIS UX UCIIONIb30BaHUA B VIHTEpHET.

Hcnonp3oBanne o0MMX NPUHLIMIIOB (GOpMaIM3alMU U SI3bIKA ONKUCAHUS OHTOJIOTUN IO3BOJISET
CYILIECTBEHHO YIPOCTUTh PEIICHUE 3aJaui 0OecTeyeHUs] TEXHUYECKOW MHTEpOnepadelbHOCTH HH-
(hOpManMOHHBIX CUCTEM, pa0OTAIOIINX C OHTOJOTUSIMU. B pabote [4] ObLI MpeaioKeH THOPUTHBIN
BApUAHT OPraHU3alUUd HA OCHOBE OHTOJIOTUI apXUTEKTYpPbl HHTETPUPOBAHHOTO IMPOCTPAHCTBA 3HA-
Huit (UI13) MynbTUIUCIUIUIMHAPHOIO HAYYHOTrO LieHTpa. Takoe peleHue mnpeanonaraeT co3gaHue
Ha OOIIell OCHOBE OTAEIBHBIX PEMO3UTOPUEB HAYYHBIX 3HAHUN PAa3IMUYHBIX HAYUYHBIX 00JacTei,
KKl M3 KOTOPBIX MOJJEP)KUBAETCS HE3aBUCUMO, M UX Iocieayrollee cBs3biBaHue. OpHako
npobiieMa CeMaHTHYECKONW HMHTEepOrnepadebHOCTH, TO €CTh OJIMHAKOBOM MHTEpHpeTanuu HH)Op-
MalMOHHBIX 00OBEKTOB HHTETPUPYEMBIMU CUCTEMAMHU, OCTAETCA JJO KOHIA HE PEIIEHHOM.

CHU3HUTH CEMaHTHUYECKYIO0 PAa3HOPOIAHOCTh OHTOJOTHH MOXKHO Ha 3Tare MX pa3paboTKH, €Cciu
M3HAYaJIbHO OPUEHTHPOBATHCS HA WX UCIIOJIB30BaHUE B MH(MOPMAIIMOHHBIX CHCTEMAX, (OyHKIIHOHH-
pytomux B pamkax HII3. Cnemyer OoTMETUTh, YTO MPHU 3TOM IMPOLECC MPOEKTUPOBAHUS OyIeT
YCIOXKHATHCS HEOOXOIMMOCTBIO allpHOPHOTO COTIACOBAaHMS BHOBH BBOAMMBIX B HEKOTOPYIO OHTO-
JIOTHIO 3HaHUM C yXe mpencraBieHHbIMU B oHTojiorusx WMII3 3nanumsmu. [Ipuuém cormacoBanue
Oyzet TpebOBaThCs Ha BCEX YPOBHAX — OT KOHUENTYaIU3alluu MOHATUN onuckiBaeMoit [1pO, peanu-
3yEeMOW COOTBETCTBYIOIHUM HKCIIEPTOM, O MUCIOJIb30BaHUS MPOIPAMMHUCTAMH IIPUHATOTO B paMKax
MH(POPMAIIMOHHOTO MPOCTPAHCTBA €IMHOTO MPOTOKOJAa 0OMeHa coobmeHnsMu. OOImUMU I BCeX
onronoruii UI13 nomxHbl ObITE NPUEMBI MOACTUPOBAHUS U MPABUJIA OMUCAHUS MMOHSATHH, UCIIOJNb-
3yeMble CIEeIUATMCTAMU 110 OHTOJIOTUYECKOMY MHXUHUPHUHTY MpHU (hopMaIn3alid BBOJIUMBIX B OH-
tonorun UII3 moustuii. ns ynpouieHus pa3paboTKu U ONEPUPOBAHUS MPUKIAIHBIMH OHTOJIOTHSI-
MU, OPUEHTHUPOBaHHBIMU Ha Hclosb3oBaHue B pamkax UII3, B pabore [5] npemaraercst paccmar-
pUBaTh UX KaK COBOKYMHOCTh peald3allvii OHTOJIOTMYECKUX MaTTepHOB coiaepxkanus (Ontology
Content Design Patterns, CDP) [6]. DTo mo3Bousiet axcniepram [IpO mipu popmupoBaHUEM OHTOIIO-
UM U OOpalieHuH K Hel padoTaTh He CO CHelU(PUUECKUMH S3bIKOBBIMU KOHCTPYKUHUSAMHU (aKCHO-
mamu OWL, tpurieramu RDF), a ux xomOuHausMu, UMEIOIIMMEU OTIMCAHUSI CBOETO Ha3HAYCHUS U
CIOCOOOB MPUMEHEHHUS.
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B Hacrosiieit pabote mpencraBiena ontonoruueckas mozaens MII3 (ontonorus UII3), peanu-
3yemMasi B BUIe CUCTEMbI OHTOJIOTHYECKUX MATTEPHOB COACpKaHUs. ABTOPHI I10J1araroT, UTO IIpUMe-
HEHHUE TMpeJjIaraéMoro 1mojxo/1a K pa3paboTKe OHTOJIOTHH TMTO3BOJIMT HE TOJIBKO YIIPOCTUTH PaboTy ¢
Hel, HO 1 00eCreYnTh KaueCTBO OHTOJIOIMYECKOTO OMUCAHUS 32 CYET MOBTOPHOTO HCIIOJIb30BAHHUS
MPOBEPEHHBIX PEUICHUM, MPE/ICTABICHHBIX BKIOYEHHBIMH B OHTOJOTHIO TATTEPHAMH.

1 OO6wasn cTpyktypa oHTonoruu UMN3

Ontonorus UII3 [7] npenHa3HaueHa 1Ji MHTErPallMy U LEIOCTHOIO MPEACTABICHUS 3HAHUM,
HAKOIUICHHBIX B Pa3JIMYHBIX HAayuyHbIX oOnacTsax. Kak mpaBuio, cBsI3yOIIMM 3BEHOM Ipe/icTaBIsie-
MBIX B HEHl T€TEPOTreHHBIX 3HAHUHN SBIICTCS OOMIHOCTh OOBEKTA UCCIICIOBAHUMN, KOTOPBIN SIBISICTCS
OOJBIION W CIIOKHOU cucTemMoi. Pazpaborannas onrtosorust UII3 cocTouT M3 HECKOJIBKHX MOIY-
nel, onpenenéHHbBIX B COOTBETCTBUHM C YPOBHEM aOCTpaKIMU UX MOHITHA W (DYHKIIMOHAIHLHOTO
Ha3HAYCHHS UX COACPKUMOro. Kakaplii MOTyJIb TIpeICcTaBIsAeT Co00M (haiisi, comep I OTaACIb-
HYIO OHTOJIOTHIO, ONMCAHHYIO C IIOMOIIBIO si3bIKa BeO-oHTONOrMit OWL. Takum o0pazom, OHTOJIO-
rust UI13 oOpasyercs myTém uMmnopTta JaHHBIX MOTYyJIeH (PUCYHOK 1).

Ve
£ ] W Cnogapk NpeaMaTHeIX
CHTONOMN NOHATHA KX ceoRcTe MN3
naTrepHoE iks-terms owl
cdp-..owl
y L
il "\
Outonarua MN3
oiks-main.owl
L. I’
r B
Information Artifact
Basic Formal Ontology
BEO.owl Ontology
A0 owl
e &

Pucynox 1 - MogymnbHas ctpykTypa onTosoruu MI13

B kauecTBe OCHOBBI HCIIOJIb30BaHA OHTOJOTHA WHGOpMaIMOHHBIX apTedakToB (Information
Artifact Ontology, IAO) [8]. Ona B cBOIO ouepe/b SABISETCSA pacIIMPEHHEM OJHOM U3 pacrpocTpa-
HEHHBIX OHTOJIOTUH BEPXHETO YPOBHS - 6a30Boi (hopmansHOU oHTONOrHH (Basic Formal Ontology,
BFO) [9].

Onementsl u3 oHTojoruu BFO mcmonb3yrorcest aist onmcaHus aOCTPaKTHBIX WHBapHUAHTHBIX K
ITpO 00BeKTOB, mporieccoB U siBIeHUNA. DaemMeHThl IAO HampaBieHbl Ha IPEACTaBICHUE TPOLIECCOB
MoJTy4eHHus: nHPOpPMAIMH, UX YYAaCTHUKOB, a TaKKe MH()OPMAIIMOHHBIX UCTOYHUKOB M HOCHUTEIEH.
ITpu 5TOM OHM HE TOJIBKO 00pa3yIOT NOHATHUHHYIO CUCTEMY, HO U 3aKJIIOYAIOT B ceOe MpaBUIIbHBIC C
Touku 3peHus oHronoruu IAO mpuémsl npeacrasienus 3Hanuii [I[pO. OgHako, Kak 310 OBUIO OT-
MeUYeHO B paboTte [5], n3yuyeHue Takux KOHLENLUH M0Ib30BaTeIeM OHTOJIOIUU MOXET MoTpedoBaTh
CepbE3HBIX 3aTpaT TpyAa M BpeMeHU. [lodTomy ObUIO NPUHATO PELIEHHE BBIIACINUTH LEIOCTHBIE
¢dparmMeHThl MOHATUIHON cucTeMbl [AO, mpeacTaBisAloIMe KOHUENThI, PACIIUPUTh UX C Y4ETOM
TUINIOBOW OpraHU3aluy Hay4HOH JestenbHocTd B PO u 3agau npumenenust onronoruu UII3 u no-
KaJM30BaTh X B BHUJIE OT/AEIbHBIX OHTOJIOIMYECKUX MATTEPHOB cojepkaHusa. Kaxabiit Takoil mat-
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TEpH MPEACTaBISAETCS B BHI€ MUHH-OHTOJIOTUU B OTIEIBbHOM (aiijie U pemaer oJHy 3a1ady OHTO-
JIOTUYECKOT0 MOJICTUPOBAHMS, IPU ATOM B HEM UCIIONB3YIOTCA MOHATHUS U oTHOIIEeHus u3 [AO.
[Tomumo storo, B ontonoruu MII3 Obln BBIIETEH MOAYJb, XPAHAIIMK CIOBApPh KOHKPETHBIX
MOHATUHN Y OTHOLIEHUI. Ero riaBHOM 3a/1aueil ABIsSeTCA NPeACTaBIeHUEe HEKOTOPOIro0 ONKMCaHus 10-
HATHS WM OTHOLLIEHUS Ha €CTECTBEHHOM SI3BIKE.
Takum o0pazom, oOLIMI MPUHIUI MpeCcTaBiIeHUs 3HaHUi B oHTosoruu MII3 Bkitouaer cie-
YUY€ IIaru:
"  CO3JaHHE COOTBETCTBYIOIIMX KJIACCOB H/WJIM OTHOIICHUMW, C OMHCHIBAIOIIUMH UX TEKCTOBBIMU
MeTKamu (JieiibaaMu) 1 KOMMEHTAPHUSIMH B OHTOJIOTHH-CIIOBAPE;
*  0a0O0p MOIXOSIIETO MAaTTEPHA COEPKAHMUS,
"  crenuanusaiys BBIOpaHHOIO MaTTepHa, KOTOpasi COCTOUT B OIPE/EICHUH OTHOILIEHUI Hacle0-
BAaHMS MEXKJIY €ro 3JIeMEHTaMU U 3JIEMEHTaMU U3 OHTOJIOTHUH-CIOBApPA.

2 WUcnonb3yeMble NaTTepHbl cogep>xaHusa oHtonoruu UN3

PaccMOTpUM OCHOBHBIE MATTEPHbI COACPIKAHMS, MPUMEHSEMbIE ISl CTPYKTYpUPOBAHUS U
NpeJCTaBICHU MHPOPMALIMU O HAYYHBIX MCCIEIOBAHUAX B PAMKaX MHTETPUPOBAHHOIO MPOCTPaH-
ctBa 3HaHWi. O0mas cxema pa3paboTaHHBIX MATTEPHOB MPEACTABICHA HA PUCYHKE 2.

| CDP "Information

content entity” | -
CDP "Planned . CDP "Plan — > CDP "Study design” |'—’
process” specification” _ )
| $ — e é -

| ' coP | CDP "Objective
CDP N o » y

" = e 'Investigation » specification”

Investigation . specification”
cneuuanuatpyer > CDP "Publication /
CBAIEH about investigation”

-

Pucynok 2 - Cucrema naTTepHOB coniepkanus ontojoruu 113

OTHomeHue «crnenuanu3upyer (specialization) Mexay nmarTepHamMu O3HA4YaeT, YTO OJWH W3
KJIACCOB WJIM OJJHO M3 CBOMCTB B OJIHOM IATTEPHE SBISAETCS MOAKIACCOM WIJIA MOJCBOWCTBOM HEKO-
TOPOTO KJlacca WM cBoicTBa apyroro. [Ipu 3ToM B ocTanbHOM nmarTepHbl HACHTUYHBL. OTHOLICHHE
«cBsa3an» (related) Mex 1y maTTepHaMH O3HAYaeT, €CJIM OHU UMEKOT HEKOTOpbIe O0IIMe KIacChl WK
HACJIEIYIOT HEKOTOPBIE KJacchl Apyr Apyra. B octanbHOM naTrrepHbl MOryT paziaudatbes [10].

K 6a30BbIM maTrTepHaM COJEpKaHUs, KOTOPbIE BBICTYNAIOT OCHOBOW JUISI APYTHX, OPHUEHTHPO-
BaHHBIX Ha HEMOCPEJICTBEHHOE MPUMEHEHUE IOoJb30BaTeNsIMU, OTHOcATCA «WHpopmanmonHas
cyuHocTh» (Information content entity) u «Ilmanupyemsrii nponecc» (Planned process). lanHbie
MaTTEePHBI IETUKOM MPECTABIAOT cobor pparmentsl [AO.

[Tattepn «MHbopManoHHas CYyITHOCTBY MO3BOJISIET ONPEAeIUTh (PparMeHT HHPOPMALUH, KO-
TOPBII OMHMCHIBAET HEKOTOPBIM O0BEKT U JOHKEH ObITh MPENICTaBIEH HA OJJHOM WM HECKOJIbKUX
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MaTepHUaTbHBIX HOCUTENSX MHpopManuu. Takum o0pa3oM, CTAHOBUTCS BO3MOXHBIM OTPa3HUTh 3a-
BHUCHUMOCTh MEKIy MH(pOpMaIiel 1 e€ HOCUTENIEM, HE OTOXICCTBIISISI UX.

[Tarrepn «IInanupyemsblii mpouece» 3aaaéT TPOUCXOIAIINN BO BpEMEHH MPOLIECC, KOTOPBINA pe-
anM3yeT HEKOTOPBIN IUTaH, 3a1aBaeMblil cnenupukanueld wiana. Cnerudukanys miaHa npeacTaB-
aseT coboil MHOOPMALIMOHHYIO CYIIHOCTb, KOTOpasi BKIIOYAET B KaUeCTBE YacTel OMHCAaHUs LU
nporecca (Miu ero 3TanoB) U ASHCTBUN, 00ECIIEYNBAIONINX JOCTHKEHUE ITUX LEJIeH .

Ha ocnoBe nmartepna «Ilnanupyemsrii mporece» Obu1 pa3padoran narrepH «lIporecc uccnemno-
BaHus» (Investigation), a Takke CBsi3aHHBIM ¢ HUM marTepH «Crneuudukanus wccieToBaHUS)
(Investigation specification). Ilarrepn «Crnenudukanus ucciaenoBaHUsI» MPEACTABISIET cCOO0W He-
KOTOPYIO KOHIICTIIIMIO MCCIEAOBAHUS (LIeTb MCCIENOBAHMS, OOBEKT, MPEAMET, MCIIOJIHUTEIH, Me-
TOJ), KOTOpasi peanu3yercs B peaJbHOM MPOLIECCE UCCIIETOBAHMS.

C 1enpo0 BO3MOXKHOI JeTanu3alnuu yacTeil crnerudukannm uccieaoBaHus Obuin pa3paboTaHbl
nattepHbl «Meton uccienoBanus» (Study design) n «Cnenuduxanus nenei» (Objective specifica-
tion). ITarTepn «MeToj Mccae10BaHUs MO3BOJISIET MIPECTAaBUTh HHYOPMAIHIO O TOM, KAaKUE METO-
Il M KaK TUIAHUPYETCsl MPUMEHATHh B Tporiecce uccnenoBanusd. [latrepr «Crnenudukanus menei»
MO3BOJISIET YKa3aTh paclpeeieHue 3a1a4 U posie MeXy YYaCTHHKAMU UCCIIeI0BAHMUS.

[TaTTepn «IlyOnukanus 06 rcciaenoBaHUN» MO3BOJISET OTPA3KTh, KAKHE PE3yIbTaThl U KeM Obl-
JIY TIOJTyYE€HBI 110 3aBEPIICHUIO TPOIIeCcCa UCCIEA0BaHMs, a TaKkXkKe (DaKThl UX IMyOIUKAIIUN B Pa3Iny-
HBIX UICTOYHHUKAX.

3 Tlpumep npumMeHeHUA NaTTEPHOB ANA NpeAcTaBNeHusa 3HaHUM B oHTonorumn UMN3

PaccmoTpuM npumeHeHue pa3paboTaHHBIX MATTEPHOB HA Ipumepe narrepHa «Crnenuduxanys
uccienoanus». UML-cxema ero KjiiaccoB M OTHOLIEHHI MpeICTaBIeHa HA PUCYHKE 3.
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Pucynok 3 - UML cxema nattepHa coaepxanus «Crenndukanus UCCaeI0BaHUm

Crpenkamu 0003HA4YCHBI MPEIMETHBIC OTHOIICHHUS MEXIy TOHATHUSAMH TaTTepHa. OTHOIICHNE
«about» cBA3bIBACT MH(POPMALMOHHYIO CYIIHOCTh C 00BEKTOM, KOTOPBI OHa onuckiBaeT. OTHOIIE-
Hue «has-part» cBSI3bIBaC€T HEKOTOPOE MOHSITHE C €0 MOHITHAMHU-YacTssMu. OTHOMIeHue «bearer-of»
COEIMHACT MOHATHE-POJIb C IIOHATHEM, KOTOPOE BBICTYIIAE€T HOCUTEJIEM 3TOH POJIH.

B coOTBeTCTBHMM C TEXHOJOTHEH HSKCTPEMAIbLHOTO MPOCKTUPOBAHMS OHTOJOTHK (eXtreme
Design methodology, XD) [11,12] nns kaxkaoro marrepHa ompesensercs Habop KBaIu(pUKAIMOH-
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HBIX BONpocoB. OHM POPMYITUPYIOTCS HA ECTECTBEHHOM SI3BbIKE M YKa3bIBAIOT, KaKyt0 HH)OPMAIIHIO
MO’KHO TIOJIyYHTh C MIOMOIIBI0 OHTOJIOTUH, B KOTOPOI MHGpopMaIis ObUIa MPeICTaBICHa Ha OCHOBE
JAHHOT'O MaTTepHa.

st matrepHa «Crnienudukanusi UCCIeIOBaHUsDy OBLIN OMpeIeNeHbl ClIeAyIolue Kpanuduka-
LIMOHHBIE BOIIPOCHI:
= Kakoii npeaMeTr B KOHTEKCTE JAHHOTO 00BhEKTa MIIAHUPOBATIOCH HCCIEA0BATH?
= KakoBBI IIEJI1/X0/METOI UCCIENOBAHMS ?
= Kakue rccneoBaHus IUIAHUPOBAIUCH OTHOCUTENLHO JJAHHOM CYITHOCTH?

* B kakux Hccle0BaHUSAX IUIAHUPOBAJIOCH MPUMEHSATH JAaHHBIH METOJ/Ipeciie]oBaTh JaHHYIO
uenn?

B nenomM gaHHBIN MaTTepH MO3BOJIAET OMPEESIUTh YaCTU CHeUU(UKALUM UCCIEA0BAaHUS: OIU-
canmne uenu uccienoBanus (Objective specification), meiictBuii (Action specification), oObekTa
(Investigation object specification) u mpenmeTta (Investigation subject specification) uccienoBanus
u npumMensiemoro metona (Study design).

[IpumeHeHne NaHHOTO MaTTepHa 3aKJIFOYAETCS B CO3/JaHUU IK3EMILUIIPOB COOTBETCTBYIOIIMX
KJaccoB B OoHToMoruu. Camo collepiKaHhe STUX JK3EMIUIIPOB 33/1aéTCS HEKOTOPHIM TEKCTOM Ha
€CTECTBEHHOM $I3bIKE, KOTOPbI MOXET COOTBETCTBOBAThH, HAIPUMEP, HEKOTOPOMY pas3zeiy 3asiBKU
Ha TIOJyYeHHE TPaHTa, MOCTAaHOBOYHOU cTaThu. «[IpuBs3Kka» Takoro TeKCTOBOro )parMeHTa K JK-
3eMIUISIPY OCYIIECTBIISCTCS MyTEM YKa3aHUsl 3HaUCHHUs €ro aHHOTalMoHHOTro cBoicTtBa (OWL An-
notation property) «Onucanue» (Description).

[Tpumep ucnonap30BaHusl JAHHOTO MATTepHA NPUBEAEH HA PUCYHKE 4.

Investigation specficaton Oopecive spet ACbon specilcation Shudy design
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Pucynox 4 — [Ipumep ucronszoBanus maTrepHa «CrennpuKanms ncciaeOBaHIsD

Ha nmanHOM pHICYHKE MpeACTaBICHBI IK3EMIUIIPHI, COIepKamme WHOOPMAIUI0 O HEKOTOPOM
uccinenoBanuu. [lpu He0OXOIMMOCTH MOJIb30BATENIb MOXKET Jlajiee JeTaTM3UPOBaTh Crielu(UKAIINIO
MCCIIeIOBaHUS 32 CUET UCIIONB30BaHUS MaTTepHOB «Meton uccienoBanus» (Study design) u «Cre-
nudukanus nenei» (Objective specification). DTO MO3BOJUT PaCIHIUPUThL MHOKECTBO KBaln(HKa-
[IMOHHBIX BOMIPOCOB U TEM CaMbIM TO3BOJUT MOJIYYUTH JOMOJHUTENbHYIO HH(OpMaIH 00 Hmccle-
JIOBaHUU.

PaccmorpuMm mpumenenue narrepHa «Meton uccrnepoBanus» (Study design) ans momyuyeHHs
0osee neTalM3UpPOBAHHOIO OMMcaHus creuudukanuu uccaeaopanus. Ero cxema mpezicrapieHa Ha
PHUCYHKE 5.

JlaHHBIN TIATTEpH SBISETCS Cleluaiu3alneil narrepHa coaepxanus «Onucanue-Curyamus»
(Description&Situation, DnS) [13]. OcnoBy mnartepHa DnS cOCTaBISIOT NOHSATHS CHUTyalUd
(Situation) m ommcanus (Description). Cutyarus 3a7aéT HEKOTOpOE Nn-apHOe OTHOIIeHHE (n>2)
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mexay cymnoctsMmu [IpO. Hanpumep, aBukeHue aBTOMOOMIIA 110 TOPOY CO CKOPOCThio Oosiee 60
KkM/4yac. Onucanue 3a71aéT JONOJHUTEIBHYIO HHTEPIPETALUIO CUTYyallud B APYrOi CHCTEME IOHS-
THH, TO €CTh OHA MEPEKOHLENTYAIN3UPYET [IOHATUS CUTYALUN [TOCPENCTBOM CBOUX IOHATUH, KOTO-
pble 00b1uHO mpuHaiexar apyroit [IpO. Hanpumep, onucanue «HapyiieHrne CKOPOCTHOTO peu-
May, BKItouaromee nousatus «TpancnoprHoe cpeactsoy», «Mecto aBmkeHuA», «CKOpPOCTHOE Orpa-
HUYEHHE», 3a1aéT HOBYIO MHTEPIPETALMIO0 PACCMOTPEHHON paHee cuTyauuu. B Takom citydae onu-
caHue ynoBieTBopsieTcs (oTHomeHue «is-satisfied-by») HekoTopoii cutyanuei.

information coniEnt enlity MethodDescription Concept
» [———d& 52 fi s ——
is-satisfied-by classifies
Study design MethodA pplicationSituation Entity
about— —i5-setting-for—Mm
aboul———->»

Pucynok 5 - UML cxema narrepHa conep:xanusi «MeToj uccae10BaH usi»

Takum oOpaszoMm, nmonarue «Meto uccienoanus» (Study design) cBs3biBaeTcsi (OTHOLICHHE
«about») ¢ Mmerogom (Method description) u cnoco6om ero mpumenenust (Method application
situation), KOTOpbIe OHA ONHCHIBACT.

[IpumeHeHHe naHHOTO MaTTepHA Ui IeTaJu3aluy OMMCAHUS METO/1a UCCIIEIOBaHUS COCTOUT B
ornpeaeneHuu Habopa sk3eMIusIpoB kiacca «Konment» (Concept), COOTBETCTBYIOIIUX TMOHSATHUSM,
HCIIONIb3YEMBIM B paMKax JaHHOTrO MeToja (oTHomeHue «describesy), u moCcIeayoIe uX CBA3KON
(otHomenue «classifies») ¢ sx3zemIuIsipamMu, cooTBeTcTByromuUME cymHocTsM [IpO (Entity), xorto-
pBI€ COCTaBIIAIOT (OTHOIICHHE «is-setting-fory) curyaruio mpuMeHeHus Toro Metoaa. Hanpumep, B
ciryyae aetanuzanuu Metona «HabmioneHue», B KauecTBE KOMIIOHEHTOB €rO OMHMCAHUS 3a7al0TCs
poyin HabIroIaTeNss M HAOJIF0AaeMON CYIITHOCTH W HaOJF01aeMOro IapaMeTpa, a yI0BIETBOPSIONIas
CUTYyallMs MOKET BKJIIOYATh HEKOTOPYIO NEPCOHY, KaK HaOMIONaTessl, ONpeIeIeHHbI MPOU3BO/-
CTBEHHBIN/TIPUPOAHBIN MPOLECC, KaK HAOII0AAEMYI0 CYIIIHOCTb M €ro MPOJI0JIKUTEIbHOCTh, KaK Ma-
pamerp.

[IpuMeHeHue 3TOro marTepHa MO3BOJISET PACIIMPUTh MHOXKECTBO KBAIM()UKAILIMOHHBIX BOIPO-
COB CJIEYIOIIUMH:
=  Kaxk ucciie10BaIiuCh JaHHbIE 0OBEKTHI?
= Kakum o0pa3oM qaHHBINA METOJ IIIAHUPYETCS TPUMEHUTh B JAHHOM HCCIIEOBAHUN?

[Tpumep ucnonap30BaHusl JAHHOTO MAaTTEpHA MPUBEIEH HAa PUCYHKE 6.

B nanHOM ciywae sk3emiuip knacca «Study design» JDOMOJIHUTENBHO CBS3BIBACTCS C K3EM-
msipamu kitaccoB «Method description» u «Method application situation», KOTOpbI€ IPEACTABIISIIOT
Oosiee NeTaTM3UPOBAHHOE M CTPYKTYPUPOBAHHOE OMMCAHUE TOT0, KaKk METOA OyJIeT MPUMEHATHCS B
JTAHHOM HUCCJIETOBaHHH.

PaccMoTpeHHBIN TPUHIIUIT HCIIOJIb30BaHMS pa3pab0TaHHBIX MATTEPHOB M30aBIsET MOJIb30BaTe-
7 OT €IMHOBPEMEHHON MaHUITYJISLIUU ¢ OOJIBIIUM KOJMYECTBOM NMOHATUN U OTHOIICHUN U olecre-
YHBACT BO3MOXKHOCTH MOCTENEHHO HApAIMBATh CIIOKHOCTHh MPECTABICHUS 3HAHUI O CYIIHOCTSIX
[TpO B 3aBUCKHMOCTH OT TPEOOBAHMI 3aqaUH.
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MethodDescription Concept
Study design
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r I— meaatting-for T r ! T

I
HIELEMRR JeMannEp JCNE M NEp

MethodApplicationsituation Entity

Pucynox 6 — [Ipumep ucnonb3oBanus marTepHa «MeTo HCCIeTOBaHISD)

3aknroyeHue

[IpencraBnennas B maHHOM pabote oHrtomorust MII3 3amaér cremuduky e€ MCIonb30BaHMA,
CBSI3aHHYIO C HaJIW4YMeM OOJBLIOrO YMUCIO IMOJIb30BaTeael, 00/121al0lMX PA3IMUHbIM OINBITOM U
3HaHMAMH B pa3HbIX [IpO, a Taxke HEOOXOAUMOCTBIO COTJIACOBAHUS HCHOIb3YEMbIX MU MOIX0/10B
K MPE/ICTaBICHUIO 3HaHUI B oHTONIOrMU. Hapsaay ¢ 3Tum ciiegyeTr o6ecneunTh «IpaBUIbHOCTbY Ta-
KHMX IPEICTaBICHUN C TOYKU 3PEHMSI KOHLIENITYalbHOI'O M OHTOJOTHYECKOI0 MOJIEINPOBAHUS.

PaccmoTpenHsli mogxox K noctpoeHuto onrosnoruu MII3 mytém BeineneHus B HEW OTAEIBHBIX
NaTTEPHOB COZAEP>KAHUS M03BOJIIET YIPOCTUTh €€ NPUMEHEHUE 10Jb30BaTEIEM. DTO 00YCIOBIEHO
T€M, YTO IPU MCIIOJIB30BAHUH TOTO WJIM MHOTO IAaTTEpPHA IIOJIb30BATENb ONEPUPYET OrpaHUYECHHOU
MOHATUMHON CUCTEMOM, B paMKaxX KOTOPOM peIlaeTcs OAHAa KOHKPETHAs 3ajJadya OHTOJIOIMYECKOro
MOJICIMPOBaHUs U 4ETKO, B BUJe Ha0Opa KBaIM(UKALOHHBIX BOIPOCOB, ONPE/EIEHb! PE3YIbTaThl
Takoro pemeHus. Hapsay ¢ 3TUM npuMeHEHHE MaTTepHOB OOECHEeYMBAaeT IPUEMIIEMBII YPOBEHb
Ka4eCTBa ITOJIy4YeHHOTO OHTOJIOTMYECKOTO ITPEACTABIECHU BBULy TOTO, YTO KaXKIbIi IaTTEPH Ipe.-
CTaBIsieT cOOO0I MPOBEPEHHBIH M JTOKa3aBIIMKA CBOIO 3()()EKTUBHOCTH BApUAHT PEIICHUS 3a/1auH,
OPMEHTUPOBAHHBIN HAa IOBTOPHOE NMPUMEHEHHE B HEKOTOPOM HA0Ope MPAKTUUECKUX CITy4aeB.
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Abstract

The article describes continuation of research aimed at the formation an integrated space knowledge for the information
and analytical support for research and development in various fields of a scientific centers activity. This work is devot-
ed to the principles of development and use of ontological model of the integrated knowledge space (IKS ontology) of
different scientific fields. IKS ontology is used as the basis for the building of specific domain ontologies, which is cre-
ated and/or is maintained by certain scientific institutions or research teams. The article presents its implementation in
the form of a system of ontology content design patterns,), which describe small ontology fragments that encode general
use cases (e.g. participation in event, role playing, parts of object.). Content CDPs are used as building blocks during
ontology development. A general system of created ontology patterns, as well as principles of their application to
knowledge representation and the main advantages of the proposed approach have been considered.

Key words: ontology, ontology design patterns, ontology engineering.

Citation: Oleynik AG, Lomov PA. Development of the ontology of integrated knowledge space. Ontology of designing.
2016; 6(4): 465-474. DOI: 10.18287/2223-9537-2016-6-4-465-474.

OHTOJIOTHS IPOEKTHPOBAHMS, TOM 6, Nedh(22)/2016 473



Paspabomka onmonozuu unmezpuposanHo2o npocmpancmea 3HaHutl

Acknowledgment

This work was supported by the Russian Foundation for Basic Research - grant 16-07-00562, 15-07-03321 grant.

(2]
(3]

References

Olejnik AG, Putilov VA. Development of the conceptual modeling technology based on functional-target approach
[In Russian], History of science and technique, Nel, 2014. — S.37-52.

Lapshin VA. Ontologies in computers systems [In Russian] - http://www.interface.ru/home.asp?artld=33244
Gruber TR. The role of common ontology in achieving sharable, reusable knowledge bases. Principles of
Knowledge Representation and Reasoning. Proceedings of the Second International Conference. J.A. Allen, R.
Fikes, E. Sandewell - eds. Morgan Kaufmann, 1991, 601-602.

Olejnik AG., Lomov PA. Formation of a multi-subject knowledge space of Kola Science Centre RAN [In Russian].
Proceedings of the V International conference "System analyses and information technologies" SAIT-2013 (19-25
September 2013,. Krasnojarsk, Russia) - T.1 - Krasnojarsk: IVM SO RAN, 2013. - S. 258-265.

Lomov PA. Application of ontology design patterns to development and use of omtologies in an integrated
knowledge space [In Russian]. Ontology of designing. 2015; V.5, 2(16): 233-245. DOI:10.18287/2223-9537-
2015-5-2-233-245.

Gangemi A. Ontology Design Patterns for Semantic Web Content. Proceedings of the Fourth International Se man-
tic Web Conference, Galway, I re land, pp. 262-276, 2005. Springer.

Ontology of Integrated Knowledge Space - https://github.com/palandlom/ontology-of-integrated-knowledge-space.
Werner, C. Aboutness: Towards Foundations for the Information Artifact Ontology / Werner, C., Smith, B. // In
Proceedings of the Sixth International Conference on Biomedical Ontology (ICBO). CEUR Vol. 1515 1-5.

Arp, R. Building Ontologies with Basic Formal Ontology/ Arp, R., Smith, B. Spear, A // The Mit Press, 2015 -
DOI:  10.7551/mitpress/9780262527811.001.0001 -  https://mitpress.mit.edu/books/building-ontologies-basic-
formal-ontology

[10] Lomov PA. Automation of synthesis of composite content ontology design pattern [In Russian]. Ontology of de-

signing. 2016. V.6,2(20). C. 162-172. DOI:10.18287/2223-9537-2016-6-2-162-172.

[11] Blomgqvist E, Gangemi A, Presutti V. Experiments on Pattern-Based Ontology Design. In: K-CAP 2009, ACM

(2009)

[12] Blomgvist E, Presutti V, Daga E, Gangemi A. Experimenting with eXtreme Design. In proceedings of EKAW

2010, LNCS 6317. Springer. Berlin/Heidelberg/New York: pp. 120-134.

[13] Masolo C, Borgo S, Gangemi A, Guarino N, Oltramari A, Shneider L. WonderWeb. Final Report. Deliverable

D18 (2003)

CBepeHus o6 aBTopax

Oneinuk Auopei I'puzopveeuu, 1962 r.p., TOKTOp TEXHUYECKUX HAYK, 3aMECTUTENb TUPEKTO-
pa 1o HayuHo# pabore MHCTUTYTa HH)OPMATHKH M MaTEMAaTHUECKOTO MOJICIIUPOBAHHS TEXHO-
nmorudeckux mporeccoB Kombckoro Haywynoro rentpa PAH. ObnacTi HaydHBIX HMHTEPECOB:
KOMITBIOTEPHOE MOJICTMPOBAHKME CIIOKHBIX CHCTEM; MH(POPMAIIMOHHBIE CHUCTEMBI MOJUICPIKKH
MIPUHATHS PELIEHUH.

Oleynik Andrey Grigorjevich, (b.1962) D.Sc. (tech), Deputy Director on scientific work, Insti-
tute for Informatics and Mathematical Modelling of Technological Processes of the Kola Sci-
ence Center RAS. Research interests: simulation of complex systems; decision support systems;
databases.

Jlomoe Ilagen Andpeesuu, 1984 r.p., okornunn Konbckuit gpumman [letpozaBoackoro rocymap-
cTBeHHOTO yHHBepcuteTa (2000), KaHIUIAT TEXHUYECKIX HAYK, HAYIHBIH COTPYIHUK MHCTH-
TyTa MHPOPMATHKU U MaTEMAaTHYECKOTO MOJIECIMPOBAHNS TEXHOJIOTHYECKHX IporeccoB Koub-
ckoro HaydHoro IeHTpa PAH. OGmacTi HayyHBIX MHTEPECOB: MPECTABICHUE 3HAHUH, OHTO-
JIOTHYECKOE MOJeIUpoBanue, Semantic web, nHdopMannoHHas 0€30MacHOCTb.

Lomov Pavel Andreevich, (b.1984) PhD, research associate of Institute for Informatics and
Mathematical Modelling of Technological Processes of the Kola Science Center RAS. Re-
search interests: knowledge representation, ontological modeling, Semantic web, information
security.

N4(22)/2016, v.6, Ontology of Designing



M.B. Kyuyzanog

YIK 519.711.3
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AHHOTaumA

PaccmaTpuBaeTcs 3aaya aBTOMaTH4ECKOTO CHHTE3a CXEMBl PEJISIIMOHHOI 0a3bl JaHHBIX O ONHCAHUIO
OHTOJIOTHH MPEIMETHOM 007acTH B AECKPUNIMOHHON Joruke. Ilpeamaraercst aaropuTM SKCIUIMKALUU U
aHaJin3a CBeIleHI/lﬁ O CBA34X KOHICHTOB, PCJICBAHTHBIX 3a/Ja4€ ICHEpAIU CXEMbI 633]:1 JJaHHBIX. HpI/IBO-
JIUTCS IIPUMEpP I'eHEepalMu CXeMbl (parMeHTa 0a3bl JaHHBIX MPOM3BOJICTBEHHOH opranuzanuu. Omimune
MIPeIaraeMoro ajropuTMa OT YK€ CYIIECTBYIONIUX aJTOPUTMOB I'eHepalny cxeM 0a3 TaHHBIX JUIs OHTO-
JIOTHH TIpeJMETHOI 00JIacTH, OMMCAHHBIX Ha S3bIKE JECKPHUITIIMOHHOW JIOTHKH, 3aKJII0YAeTCsS B TOM, YTO
OH OPHUEHTUPOBAH Ha CO3JaHue 0a3bl JaHHBIX Ui XpaHeHus nHdopmanun (PpakToB) O COCTOSIHUM Tpe.-
METHOH 00J1acTH, KOTOpast MPUT0/IHA HE TOJBKO ISl PELICHUS JIOTHYECKUX 3aIIPOCOB CO CTOPOHBI 0a3bl
3HaHWH (OCHOBAHHOW HA JAECKPUIIMOHHOHN JIOTWKE W JIOTHYECKOM BBIBOJIE), HO M Il 00paboTKu 0ObId-
HbIX SQL 3a1pocoB cO CTOPOHBI JIFOOBIX APYTUX UHKEHEPHBIX NPUIOKEHUH (MH(DOPMALMOHHBIX CUCTEM),
paboTaronux ¢ 3Toi nHpopmMamueil. [TomydeHHas B pe3yabTaTe JIOTHYECKOTO aHAIN3a OHTOJIOTHH CXeMa
6a3bl TaHHBIX TOCTATOYHA AJISI XpaHEHUSI MH(POPMAIK O JF000M HE ITPOTUBOPEYAIIEM OHTOJIOTHH COCTO-
SITHUM TIPEIMETHON 00JIacTH, FApaHTHPYET CCHUIOYHYIO IIETIOCTHOCTh AAHHBIX U MO3BOJIET OPraHU30BATh
3¢ GEKTUBHBIN TOCTYIT K HUM.

Kniouesvie cnosa: onmonozus, Oeckpunyuonnas 102uxa, 6aza OaHHbIX, PEAYUOHHAS MOOeb, Cunmes 6as
OAHHBIX.

Iumuposanue: Kyuyeanos, M.B. Cunre3 cxem 0a3 JaHHBIX Ha ocHOBe oHTONoruu / M.B. Kyuyranos //
Owntonorus npoektupoBanus. — 2016. — T. 6, Ne4(22). - C. 475-484. — DOI: 10.18287/2223-9537-2016-
6-4-475-484.

BBeageHue

OpuuMm n3 HanboJiee MOMyJISIPHBIX B MOCIEIHUE TOAbl CPEACTB ONMKCAHUS OHTOJIOTHH MpeIMeT-
Hoit oonactu (IIpO) sBisercs aeckpuniroHHas goruka [ 1, 2].

Omucanue Th = [C, R, TBox, ABox] IIpO B neckpunmmonnoi joruke ([IJI) mamee HaswiBaeTcs
meopueti (/[/I-oumonoecuetr) IIpO u BkitouaeT B cebs ciemyromniee:
1) C— MHOXXECTBO aTOMapHBIX KOHIICTITOB;
2) R — MHOXECTBO aTOMAPHBIX POJIEH;
3) TBox — MHOXECTBO YTBEP)KJIEHUI O CBOMCTBAX KOHIICTITOB M POJIeH (onucanue nonsmui);
4) ABox — MHOECTBO YTBEPKICHUI 0 KOHKPETHBIX 00bEKTaX (onucanue haxmos).

Nudopmanus o konkperHoMm coctossarn [IpO onuckiBaeTcst yTBEp K aeHUsIMU U3 ABox.

Paccmotpum 3amauy moctpoeHus (cxembl) pensimuoHHOM 0a3bl maHHBIX (BJl) mis xpaneHus
nHpopmanuu o cocrossanu [IpO — dakToB, KoTOpBIe onuckiBatoTCs B JIJI yTBepx)aeHusIMU U3 ABOX.
OdeBuIHO, €cTh TpUBHANBbHOE pemieHue — bJl, cocrosimas w3 OTAENbHBIX TAOMHIl JJIS Ka)I0ro
KOHIENTa U JUIsl KaKJI0W ponu. B mpuHiune, 10cTaTouHo ABYyX TaONMIl — OAHA JUIsl BCEX KOHIIEM-
TOB, Ipyras — JiJIsl Bcex posieil. Ho 310 penieHue HUKaK HE OTpa)XkaeT CyTH OHTOJIOTMH — YTBEpKIe-
HUN O CBOMCTBAx KOHIIEITOB U poJiei u3 TBox W HUKaK HE UCIIOIb3YeT UX s 3¢hpexmusHoco u3-
BJICUCHMUS penesanmuuix K 3anpocy GpaxktoB u3 b1
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C npyroii, mpakTHYEeCKOW CTOpPOHBI, pensiunoHHbie BJ] mpemnasHadeHsl 11 aghgexkmuerozo
XpaHeHUusl U U3BNeYeHUus HYk HbIX pakToB o [IpO. M ycnemHo ucnonas3yroTcs Ui 9TOTO JECATKH
net. He cny4aitno 3agava noctpoenus JJI-onucanuii peansrovix penauuoHHsix b/[ paccmarpusaet-
Csl IaBHO M OCTaETCsl aKTyaabHOU (CM. 0030p 3TOT0 HampaBiIeHHs Hccae0BaHui B padote [3]).

Nmeroiuecss B COBPEMEHHBIX PENSILMOHHBIX BJ] MeXaHu3Mbl KOHTPOJS LIETOCTHOCTH JaroT
BO3MOXKHOCTb IOCTPOUTH cmpykmypuposanuyto cxemy BJI mist xpanenus paktoB 4Box, ucxoas u3
JOTUYECKUX cieacTBuil akcuom TBox B JIJI-onucanuu [1pO.

[IpennaraeMble B HaCTOSIIIEE BpEMsl METO/IbI MOCTPOEHUs pensinuonHoi b]l nns xpanenus dak-
TOB ABox, opueHTHpOBaHbI Ha 3()()EKTUBHOE BBHITIOTHEHUE J102UYeCKUX 3aTIPOCOB K ABox, OCHOBaH-
HBIX Ha MOHATUAX U ompeaeneHusix uz 7Box. Tak, nanpumep, B padortax [4, 5] npeniaratorcs pas-
JUYHBIE CHOCOOBI TpaHCIALMU TEPMHUHOJOrMYEeCKUX BblpakeHud JIJI B uepapxuuecku-
PENSIIIMOHHBIE CTPYKTYPbI CXeMbl JIaHHBIX, MO3BOJISIONINE CYIIECTBEHHO YIIPOCTUTH BepU(DUKAIINIO
yrBepxkaenuil JIJI. Ognako mpenaraemple B 3TUX pabOTax MPUHIMIBI MOCTPOeHUsS! cxembl b/l
MpeIyCMaTPUBAIOT CO3JaHHE MHOXKECTBA <«JIOTOJHUTENBHBIX)» TAONUIl M CBs3€H, MOBBIMIAIOIINX
3G GEKTUBHOCTh BBIYUCIICHUS JIOTUYECKUX 3alPOCOB, HO CYIIECTBEHHO YCIIOXKHSIOUIMX OOBIYHYIO,
«TOBCEHEBHYI0» 00pabOTKy NaHHBIX TPAJUIIMOHHBIMU TPOTPAMMHBIMHI CHCTEMaMHU.

[Ipobnema cunreza bJl, obecneunBaronux paboTy OOBIYHBIX MPOTPAMMHBIX CHUCTEM YyTIpaBiie-
HUS1, HAIpUMeEp, MPOU3BOJICTBEHHBIMHU TpolieccaMu He paccMaTpuBaetcs. [1o 3Toil mpuunHe ObiBaeT
3aTPyAHUTEIBHO 00ECTIEYUTh B3aMMOCBs3b HHPopMannoHHbIX cucteM (M C), HCronb3yomux 1o2u-
yeckue 3ampockl k 6aze 3HaHuil [IpO (ocHoBanHo¥ Ha JIJI u noruyeckom BBIBOJE), C TPaTUIIMOH-
HbiMH uHXkeHepHbIMU WC, ncnonb3yromumu o6siuHble SQL 3ampockl st 00paboTKH JaHHBIX B
PENSIIIMOHHOIM 6a3e JaHHBIX.

CyTb npejuiaraemMoro peieHus: IpodyieMbl 3aKI0YaeTCs B SKCIUIMKALUUU (M3BJICUYEHUN) U aHa-
JIN3€ OTHOILIEHHUS BJIO)KEHHOCTH KOHLIENTOB U CBOMCTB potiel B JIJI-onTonoruu IIpO u nocnenyro-
et renepanun SQL-ckpunta nis co3ganust cxembl bJI. [Ipemyaraercs anropuTm, mo3BOJISIOIINI
ABTOMATUYECKU TE€HEPUPOBATh CXeMy pensauuoHHou BJl He Tonbko docmamouwnyto Nnsi XpaHEHUs
uHpopmanuu o JobdoMm romyctumoMm coctosHuu I[IpO, HO u mpuroaHyro Ui padboThl OOBIYHBIX
MPOrpaMMHBIX cucTeM, He ucnonpiytoux JIJI. [IpuBoautcs npumep renepanuu (PpparmeHra) cxe-
MbI peISsUUOHHON BJI 1151 HEKOTOPOIl MPOU3BOICTBEHHOW OPraHU3AIUH.

1 Anroputm aHanusa OHTOJNIOrMM NpeamMeTHOM obnacTm

[Ipeanonaraercs, uto JI-ontonorus [IpO sBnsercs konyenmyanvho noanou, T.e. UMEET AO-

CTAaTOYHO SIBHO BBIJICIICHHBIX aMOMApPHbIX KOHIETITOB.

Onpeoenenue 1. Outonorus Th = [C, R, TBox, ABox] Ha3bIBaeTCs KOHYenmyaibHo NOJIHOU, €C-

JIY BBITIOJTHSIOTCS CJICTYIOIINE YCIOBHS:

1) mst kaxaoro konnenta ¢ € C uMmeetcs (€AMHCTBEHHBIHN, TPEACTABISIIONTUN CO00M (QYHKIIUIO OT
KOHIIENTa C) HauMeHbu/ull 0 OTHOILIEHUIO BIOKEHHOCTU KOHUENT parent(c) € C Takol, 4TO
¢ C parent(c);

2) s kaxaou ponu r € R umeercs (eIMHCTBEHHBIM, MPEACTABISAIOMMN CO00M (YHKIHIO OT
pOJIH ') HauMeHbuiull IO OTHOIICHHUIO BIIOKEHHOCTH KOHIENT dom(r) € C, comepxamiuii 00-
JacTh onpedeenus Poiu r (Kak OMHAPHOTO OTHOIIEHUS ),

3) nns xaxaod poau r € R umeercss (€IMHCTBEHHBINM, MPEACTaBIAIOMUN cO00M (QYHKUMIO OT
pOJIH ') HauMeHbuUll TI0 OTHOIIEHUIO BJIOKEHHOCTH KoHIeNnT range(r) € C, comepkamuii 00-
JaCTh 3HayeHull Poiu r (Kak OMHAPHOTO OTHOIICHHUS).

CTpyKTypa KOHUENTYaJlbHO MOJIHONH OHTOJOTUU HATJISTHO MPEICTABIAETCS B BUJE OPUEHTUPO-

BaHHOTO rpada (koHyenmyanvHol Ouazpammsl OHTOJIOTHH), BEPIIMHBI KOTOPOTO MPEACTABISIOT

KOHLENTHI, a TyTH — ONPEIeEHHbIE B OHTOJIOTUU POJIH.
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OmnuceiBaeMbIil BapuaHT ayiroput™a Oyaem nanee HazbpiBaTh DLSQLI.

[Ipennonaraercs, 4To UIMEETCS] MEXaHU3M JIOTHYECKUX PACCYXAECHUH (WM reasoner, paccykia-
TEJIb), BBIYHCISIIOIIMN OTHOLIeHHE Jsorndeckoro cinepoBanust IMPLY(TBox, ¢) = (TBox |= ¢) -
«YTBEPXKIEHUE ¢ I02udecku cledyem U3 yTBepkIeHu TBox».

W3 nmpuBogumoro jpanee OMMCAHMS AITOPUTMa BUJHO, UYTO C JIOTMYECKUM BBIBOJIOM CBSI3aH
TOJIBKO IEPBBIA 3Tall aJlropuTMa — 3KCIUIMKALMS CBENCHUN O CBA3SX KOHLENTOB M3 MCXOIHOIO
JUI-onucanus [pO.

Jlanee 1 — KOJIMUECTBO KOHLIENITOB, /1 — KOJIMYECTBO poselt Teopuu Th.

1.1 3tan 1. Bkcnnukauua ceeaeHnn o cBa3axX KoHuenTtos B [1J1-oHTonornm

LIAT 1.1. OnpeneneHue BIOXKCEHHOCTH KOHIENITOB U (hOPMHpPOBAHUE BCIIOMOTAaTEIHLHOTO Mac-
cuBa uHjekcoB PARENT ¢ y4éToM KOHLIENTYaabHOM MOJHOTHI OHTOJOTHUH.

MaccuB PARENT conepxur, mns xaxaoro konuenrta C[i], unaekc kouuenta parent(Cl[i]).
DTOT MacCUB OJHO3HAYHO OMPEAEIIAECT OTHOLIEHHUE BIIOKEHHOCTH Ha aTOMApHBIX KOHLIETITAX.

for i:=1 to n do begin

PARENT[i]:=-1; //ewé He HawnuM KoHUeNT, 6onble i-ro
for j:=1 to n do
if (i<>j) and IMPLY(Th, C[i] < C[j]) then
if PARENT[i]=-1 then PARENT[i]:=j //Hawnu 60nbWMi KOHLENT
else if IMPLY(Th, C[j] < C[PARENT[i]]) then PARENT[i]:=j;
//yTo4HUAM 6onblnit

end;

LIAI" 1.2. OnpeneneHne KOHIIETITOB-00JIacTel ompeneneHus pojei u popMupoBaHUE BCIIOMO-
raTejpbHOro Maccupa nHaekcoB DOM ¢ yuéToM KOHLENTYaabHOU MTOJIHOTHI OHTOJIOTHH.

[Tonsitue obmactu onpezaeneHus: poiau r € R sBisieTcs onpenensieMbiM konuentoM B JIJI ALC
(Attributive Language with Complement) u onucsisaetcst hopmymoit Dom(r) = 3r.T'.

Maccus DOM conepxut, 1 Kaxaou posm R[i], manekc konuenta dom(R|[i]).

for i:=1 to m do begin

DOM[i]:=-1; //ewe He HawnuM KoHuUenT, 6onbwe i-ro
for j:=1 to n do
if IMPLY(Th, Dom(R[i]) < C[j]) then
if DOM[i]=-1 then DOM[i]:=j //Hawnu 6onbwuin KOHUENT
else if IMPLY(Th, C[j] < C[DOM[i]]) then DOM[i]:=3;
//YyTOYHUAN 6ONbWNiA

end;

LIIAI" 1.3. Omnpenenenue KOHIENTOB-00IacTell 3HaYeHU poiieil u (opMupoBaHue BCIOMOra-
TelIpHOro Maccusa nanekcos RANGE.

[TonsTre obnacTu 3HaUeHUN oM » € R sABIseTCs omnpenensieMbiM KoHenToM B JIJI ¢ oOpat-
HbIMU poisimu ALCI u ontuckiBaetcs Gpopmynon Range(r) = 3(r).T.

Ilo ycnoBHIO KOHLIENTYaJIbHON MOJTHOTHI OHTOJIOTUU JJIs Kaxaou ponu » € R umeercs (eauH-
CTBEHHBIN) HauMeHbwiull IO OTHOIICHUIO BIIOKEHHOCTH KoHIeNT range(r) € C, comepkamuii 00-
JacTh 3HaUEHUH ponu 7 (Kak OMHAPHOTO OTHOILICHUS).

MaccuB RANGE conepsxur, aist kaxaou ponu R[i], uaaekc konmenta range(R|[i]).

' T — cumBon ALC-10ruKy, KOTOpHIil HHTEPIPETHPYETCS KK BECh JOMCH - MHOYKECTBO MHIMBHIOB, TPEACTABHTCIH KOTOPOTO CO-

CTaBJISIFOT MHOXKECTBO 00bekTOB onmchiBaeMoii [IpO. Bripaxxenue 3r.T o6o3HauaeT Ha s3p1ke ALC 0b6macTh onpeaeneHus (T.e. onpe-
nenéHHele 00beKThl paccMaTpusaeMoit IIpO) ponu 7. Ipum. peo.
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for i:=1 to m do begin
RANGE[i]:=-1; //ewe He Hawnu KoHuenT, 6onbwui i-ro
for j:=1 to n do
if IMPLY(Th, Range(R[i]) < C[j]) then
if RANGE[i]=-1 then RANGE[i]:= j //Hawnu 6onbwuin KOHUENT
else if IMPLY(Th, C[j] < C[RANGE[i]]) then RANGE[i]:=j;
//yTo4YHMnM 6onbuni

end;

LIAI 1.4. Onpenenenue GyHKIIMOHAIBHOCTH posiel U (POpMUPOBAHHUE BCIIOMOTATEILHOTO Mac-
cuBa FUNC.

[TonsTHe QyHKIMOHATBHOCTH poiH » € R aBnseTcs onpenenseMbM B [1JI ¢ yucineHHbIME orpa-
HuueHusMu ALCQ u onucwiBaetcst hopmynoit Func(r) = (Dom(r) < (£ 1.7.T))

Maccus FUNC aiist kaxoit poiu R[i] cOnEpKUT MpU3HAK - SBJISETCA JIM OHA (DyHKIIMOHATBHON
WJIH HET.

B JUUI atpubytel 0o0bektoB IIpO ommckiBaroTcs possiMu-QyHKUusMH. DaKTUYECKH, MacCUB
FUNC onpenenser MHOkeCTBO mojiei Tabmaui bJI.

for i:=1 to m do FUNC[i]:=IMPLY(Th, Func(R[i]));

LIIAI' 1.5. Onpenenenue cpoiictBa Not Null poneii-atpubyToB M (HhopMUpOBaHHE BCIOMOTa-
tenbHOro maccusa NOTNULL.

CaoiictBo Not Null o3navaet, 4yTo aTpuOyT sABIsSETCS 003aTENbHBIM A1 00bEKTOB KOHIIETITA —
00J1aCTH OTpeIeICHHs] U TTO3BOJISIET HAJIOKUTh COOTBETCTBYIOIEE OTPAaHUYCHHE HA 3HAYEHUS TOJIS
TaONIUIBL, T1Ie OYYT XpaHUTHCS 3HAUCHUS aTpuOyTa.

Maccu NOTNULL myst kaxaon ponu R[i] cOmepXUT Mpu3HaK - o0JagaeT Ju OHA CBONCTBOM
Not Null unm Her.

for i:=1 to m do NOTNULL[i]:=FUNC[i] and IMPLY(Th, C[DOM[i]] < Dom(R[i]));

LIIAI" 1.6. Onpenenenue cBoiictBa Unique poneii—aTpuOyToB U (OpMHUPOBAHUE BCIIOMOTaTEb-
Horo maccuBa UNIQUE.

CgoiicTtBo Unique o3Ha4aeT, 4TO 3HAUYCHHUS aTpuOyTa 00s3aTENIbHBI U PA3INYHbl Y PA3IUYHBIX
00BEKTOB KOHIIETITA-00JIaCTU OMPECICHHS U TO3BOJISIET HAJOXKUTh COOTBETCTBYIOIIEE OTpaHUYe-
HUE Ha 3HaYeHUs NoJs TabmuIbl, Tae OyayT XpaHUThCS 3HaUCHUs aTpuldyTa.

MaccuB UNIQUE st xaxmoi ponu R[i] COOEpKUT MpHU3HAK - 00JIATaeT JIM OHA CBOWCTBOM
Unique nnu Her.

for i:=1 to m do UNIQUE[i]:=NOTNULL[i] and IMPLY(Th, 1.(R[i] *).C[DOM[i]]);

1.2 OTAIl 2. AHanmn3 cBegeHun o CBA3AX KOHLIENTOB

LIAT" 2.1. Onpenenenue KoHuentoB — tadmui b/l u dopmupoBanue BCrioMorareabHOTO MacCH-
Ba TABLE.

B JJI arpubyter o6bekToB [IpO ommceBaroTcst poiasiMu—QpyHKIusAMu. Kakaomy KOHIENTy -
obrnactu omnpeneneHust GyHKIIMOHATBHONU ponu (mabauyHomMy) cOOTBETCTBYeT Tabnuiua b/, B koTo-
poii 1 OyyT XpaHUTHCS 3HAUEHUSI 3TOTO aTpulyTa.

MaccuB TABLE nanst ka)Ka0ro KOHIIENTa COAEP>KUT MPU3HAK - SIBISIETCS JTU OH TaOJIUYHBIM WU
HET.

for i:=1 to n do begin

TABLE[i]:=false;
for j:=1 to m do
if FUNC[Jj] and (DOM[j]=1i) then TABLE[i]:=true;
end;
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LIAI2.2. OnpeneneHre CBs3eW KOHIIENTOB C TAOJWYHBIMU KOHIIEITAaMH W (OPMUPOBAHUE
BcrioMorarenbHoro maccuBa PARENT TABLE.
MaccuB PARENT TABLE anst ka)Kaoro KOHIETITa CONEPKUT UHIEKC madiuyH020 KOHLIENTa-
poauTens.
for i:=1 to n do begin
PARENT TABLE[i]:=i;
while not TABLE[PARENT_TABLE[i]] do //vwem 6amxaiwuin TabauyHbIi KOHUeNT
PARENT _TABLE[i]:=PARENT[PARENT TABLE[i]];
end;
LIAT 2.3. Onpenenenue cBsi3elt poieil ¢ TaOMUYHBIMU KOHLIETITAMU U (POPMHUPOBAHUE BCIIOMO-
rarenpHbIX MaccuBoB DOM TABLE u RANGE TABLE.
Maccusst DOM_TABLE u RANGE TABLE nans xaxaoi poiu comepxaT UHIAEKCHI mabauy-
HO20 KOHIIETITa 00JIaCTH ONPEACIICHUs U 00JIaCTH 3HAYSHHUI PO COOTBETCTBEHHO.
for i:=1 to m do begin
DOM_TABLE : =PARENT_TABLE[DOM[1]];
RANGE_TABLE :=PARENT_TABLE[RANGE[1]];
end;
LIAI" 2.4. Onpenenenre KOHIENTOB — JoMeHOB B/ u popmupoBanue BcioMmoraTeabHOT0 Mac-
cusa DB DOMAIN.
Jlomen b6azvl Oannbix (TUTT TaHHBIX, HEKOTOPOE MHOMCECME0 3HayeHull ampudymos 00beKTOR),
KaK KOHLIENT, OTJINYAETCS OT OCTAJbHBIX CIAEAYIOIIMMHU CBOMCTBAMU:
= HE SIBJIAETCS IMOJAMHOKECTBOM TAaOJMYHOTO KOHIENTa (TaOJIMYHBbIE KOHIENTHI MPEACTABISIOT
MHOICcecmsa paszHocopmuulx 0ovekmos 11pO);
= He SABJSETCS 00JIACTBIO OMpEeeTeHUs PO (POJIU CBI3BIBAIOT 06bekmul [IpO ¢ npyrumu o0bek-
TaMU WM CO 3HAYEHUSIMU UX aTpUOyTOB);
Maccus DB DOMAIN a5t Ka’KJ0ro KOHIIETITA COEP>KUT MPU3HAK - SBJISETCS JIM OH JJOMEHOM
b/l nnu Her.
for i:=1 to n do begin
DB_DOMAIN[i]:=(PARENT_TABLE[i]=-1); //He ABnAeTCA NOAMHOXECTBOM
for j:=1 to m do // He sBnAeTcsa o06nacTb onpeneneHus
if DOM[j]=1i then DB_DOMAIN[i]:=false;
end;

2 [pumep reHepauumn cxembl pensumoHHon B[] ana npeameTHon ob6nacTu

B kauectBe npumMepa paccMOTpuM 3anady cuHTe3a b/ i HeKOTOpoi MPOU3BOACTBEHHOU Op-
TaHU3alUu.

2.1 OnucaHue KOHLENTOB 1 ponewn

YKpyIIHEHHOE OIMCAaHUE NEATEIIBHOCTH, CBS3aHHOM C JABUXKCHUEM pECypCOB, COIEPXKUT, B
YaCTHOCTH, CIIEAYIOIIUE MOHATUS (KOHLENTHI U POJIN).

2.1.1 KoHuernm [JoKymeHmbl

KoHuent cBsi3aH ¢ Ipyrumu ciaeayoLuMI POJISIMU:
= Howmep/lokymenma(x: /Joxymenmoi, y: STRING) — cTpoKa y SBISICTCS YHUKAIbHBIM UACHTU(DU-
KaTopoM (KOJIOM, HOMEPOM) OOKyMeHma X, PyHKIMOHAIbHOE OTHOILIEHHE (aTpHOyT);
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Haumenosanue/loxymenma(x: Joxymenmot, y: STRING) — cTpoka y sIBJSETCS HAMMEHOBAaHUEM
JOKYMEHTa X, (PyHKIIMOHAIbHOE OTHOIIEHUE (aTpUlyT);

Jamalloxymenma(x: Joxymenmot, y: DATETIME) — nata mokymeHTa X, ()yHKIMOHAIBLHOE OT-
HoIleHue (aTpuoyT).

2.1.2 KoHuenm EQuHuubiamepeHus

KonuenT cBsi3aH ¢ APyruMu CIETYOIUMHE POJISIMH:

HaumenosanueEounuywi(x.: Eounuyvilzmepenus, y: STRING) — cTpoka y sBIseTcs UACHTUDU-
KaTopoM (YHHKQJIbHBIM HAaMMEHOBAHWEM) €IWHUIIBI M3MEPEHHS X, (QYHKIIMOHAIHLHOE OTHOIIE-
Hue (atpudyr);

ObosnauenueEounuywi(x: Eounuyvtiizmepenus, y: STRING) — ctpoka y siBisieTcss 0003Ha4CHH-
eM (YHUKAJIbHBIM COKpAIllCHHeM HAMMEHOBAHUS) CMHUIIBI U3MEPECHHUS X, (PYHKIIMOHAIBHOE OT-
HoOIIeHHe (aTpuodyT).

2.1.3 KoHuenm Pecypchbi

KonuenT cBsi3an ¢ IpyrumMu CIeAyOUUMHI POJISIMHU:

HaumenosanuePecypca(x: Pecypcot, y: STRING) — crpoka y sIBIsSIeTCS WICHTH(DUKATOPOM
(YHUKaIbHBIM HAMMEHOBAHHEM ) pecypca X, GyHKIIMOHATIbHOE OTHOIIeHUE (aTpuoyT);
EounuyvitzmepenuaPecypca(x: Pecypcewi, y: EounuyviH3mepenus) — enuHHUIIA WU3MEPEHUS
WCIIONIb3YEeTCS JUISl U3MEPEHUs KOJIMYEeCTBa pecypca X, aToMapHas polib, OMpeeNsoias MHO-
KECTBO JIOMYCTUMBIX €IUHHII U3MEPEHUS pecypca.

2.1.4 KoHuenm Cneyughukayuu

KoHnrenT cBsizaH ¢ APYyruMH CIICTYFOIUME POJISIMH:

PecypcCneyupurayuu(x: Cneyugpurayuu, y: Pecypcol) — pecype y SBISETCS MPEAMETOM CIIe-
nupukanuy X, GyHKIHMOHATIBHOE OTHOIIEHUE (aTpHOyT);

EounuyaCneyugpurayuu(x: Cneyugpurayuu, y: EOunuyviHzmepenus) — eTuHANA U3MEPCHUS Y
UCTOJIB3YETCs TSl U3MEPEHUST KOJMYECTBA pecypca creupuKaniu X, QyHKIIMOHAILHOE OTHO-
mieHue (aTpudyr);

KonuuecmsoCneyugurayuu(x: Cneyugurayuu, y: FLOAT) — 4ucno y SBIASETCS KOIUYECTBOM
pecypca cnenudukanyy, yHKIHOHATEHOE OTHOIIIEHUE (aTpHOyT).

2.1.5 KoHnuernm lMnaH

KoHuent cBsi3aH ¢ IpyrumMH CIEAYIOIUMH POJISTMH:

Hauanollepuooa(x: Ilnan, y: DATETIME) — nata Hayajga Nepuoja IJIAHUPOBAaHUS IUIaHA X,
(GyHKIIMOHATTEHOE OTHOIIEHHE (aTpUOyT);

Koneyllepuooa(x: Ilnan, y: DATETIME) — nata oxkOHYaHHs MEpUOaa TUIAHUPOBAHMS TIJIaHA X,
(GyHKIIMOHATTEHOE OTHOIIEHHE (aTpulyT);

Pecypcuoillnana(x: Ilnan, y: Cneyuguxayuu) — cnenpukanus y siBaseTcs crenudukanmuein Ko-
JTMYECTBa pecypca IIaHa X, aTOMapHask POJib, ONPEIENISET MHOXKECTBO CHeHU(pUKALNI pecypcoB
TUTaHa.

2.2 AHanus oHTONOrMun 1 reHepaunsa cxemsl b

PaccmoTpum Gosee moapoOHO aHANN3 OHTOJIOIMU U reHepanuio SQL-ckpunra Ha npumMepe 00-

pabotku kouuenta [1nan u ero ceszeil.

ITockonbky (Ilar 2.1. Anropurma) KoHUenT /lnan sSBisieTCss 00JIACTbIO onpezeneHus QyHKIH-

OHAJIBHBIX poiiel — aTpudyToB Hauanollepuooa u Koneyllepuooa, TO OH SIBISETCA MAOIUYHBIM, U
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B cxeme b/l Oyzaer (momxHa ObITh) TaOnHIA, B KOTOPOH OYIyT XPaHUTHCS 3TH aTPUOYTHI JIJIS Kax-
JIOTO 3K3eMILIApa JOKyMeHTa Buaa [1naH.
CooTBeTCTBEHHO, OyJIeT creHepupoBaHa cieayromas SQL-komanaa co3nanus TaOIuIbL:

create table PPlan(ID integer not null);

3nech (Kak U B APYTHX OCHOBHBIX Tabiunax) nojie ID nmpennasHadeHo U1 XpaHEHUS! YHUKAIIb-
Horo uaeHtuukatopa oowvekra IIpO u sABISETCS TIaBHBIM KIIOUYOM TAaOIUIIBI, IO3TOMY 100aBIIsET-
Csl COOTBETCTBYIOIIIEE OTPAaHIYCHHUE:

alter table PPlan add constraint PK_PPlan primary key(ID);

Konuent /lnan (lar 1.1 Anroputma) siBisieTcsi MOJMHOXKECTBOM KOHIleNTa /lokymenmsl, T.€.
KOKIBIN TJIaH SBJSICTCS JIOKYMEHTOM M, COOTBETCTBEHHO, MACHTH(DHKATOP TUIAHA SIBIICTCS WICH-
tudukaropoM gokymeHTa. [loaromy nobapnsieM COOTBETCTBYIOIIEE OTpaHUUYEHUE foreign key:

alter table PPlan add constraint FK_PPlan foreign key(ID) references Docu-
ments(ID);

anee B Tabnuiie co3qar0TCS MO AT XpAaHSHUS 3HaYE€HUN aTPUOYTOB:

alter table PPlan add BegDate TIMESTAMP not null;
alter table PPlan add EndDate TIMESTAMP not null;

Jns xpaneHus écex He(PyHKIMOHAIBHBIX POJieH (OTHOLIEHUH «OJWH KO MHOTHM») HCIIOJIb3yET-
cst oona «cucreMHas» Tabnuua ROLES. Ona copepxut konoHky NAME, kotopasi conepxuT ums
PO M KOJIOHKHM U XpPaHEHUS MICHTU()UKATOPOB OOBEKTOB TAOJIMYHBIX KOHIENTOB. B Kaxmoii
3aMucH TaONUIbl XpaHATcs UMs poiu U ID 00bexToB U3 Tabnui — obsacTel onpeaeaeHus U 3Haye-
HUHM 3TOH POJM — B COOTBETCTBYIOLIUX KOJOHKaX, YTOOBI MOXKHO OBLIO KOHTPOJIMPOBATh CChLIOY-
HYIO LEN0CTHOCTh Bb/I.

Tabnuna co3naércst mpu Hanmuuuu B [1JI-oHTONOrMM HE()YHKIIMOHAIBHBIX poJiel (KaK B TaHHOM
ciryuae) cnenyroummu SQL-komanamu:

create table roles(Name varchar(127) not null);

create index roles_name on roles(Name);

Konnent [Inan (Iar 2.2. Anroputma) siBIsieTcs 00JIaCThIO ONIPEACIICHUS He@DYHKYUOHANbHOU
ponu Pecypceillnana, KOTOpas CONOCTABIAET KaXIAOMY IUIAHY MHOMCECHME0 €ro CreuupuKaIui
(mo3unuii iana) u3 KoHnenrta Crenudukanmm.

CnenosarenbHo, B tabimune ROLES, rne xpanstcs Bce He(yHKIMOHAJIbHBIE OTHOUICHUS,
JOJDKHBI OBITH TIOJIA ISl XpAaHEHUS TMap «MACHTH(PUKATOP TUIaHa — WACHTH(HUKATOP crenuduka-
un». Jlob6asnsem ux B Tabnuiyy ROLES BMecTe ¢ COOTBETCTBYIOIIMMHU OTPAaHUYEHUSMH, TapaHTH-
PYIOIIUMHU CCHIIOYHYIO LIETOCTHOCTD:

alter table roles add PPlan_ID integer;

alter table roles add constraint FK_PPlan_ID foreign key (PPlan_ID) refer-
ences PPlan(ID);

alter table roles add Specs_ID integer;

alter table roles add constraint FK_Specs_ID foreign key (Specs_ID) refer-
ences Specs(ID);

AmnanornyHo o0pabaTbIBalOTCs Bce TaOIMYHBbIE KOHIENTHI U popmupyercst SQL-ckpunr, moxa-
3aHHBIN Ha pUCyHKe 1.
CKpHUNT MOXKET UCHOJHATHCSA B JIF0O0OH U3 pacnpocTpaHEHHBIX pensaunoHHbIXx CYB/I.
Paszymeercs, nepen ero uCIIOJHEHUEM HYXKHO:
"  PHULUAIW3UPOBaTh cxeMmy b/l ¢ kemaeMpIMM TEXHUYECKMMH NTapaMeTpamu (pa3Mep CTpaHMIIbI,
KOJIMPOBKA JAHHBIX W MIPOUYHE, B 3aBUCUMOCTH OT 0coOeHHOCTel ucnonb3yemoit CYB/]);
"  Cco34aTh JIOMEHBl JAHHBIX ISl KOHLENTOB-AOMEHOB, KOTOPBIE He AGNAI0MCA CMAHOAPMHbIMU
B nanHout CYBJI.
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COEOSHIE MMaBHRE FIEr-aH
alter tabda FPlan add trant FE,_FFlan primany key (10
il Do pidd confirand PY_Docurmants prmany key' (D)
it table E| add coretrant PE_E] prim K}

after tabla R 0gs add constrant PE_ curces pmary ke (10}
alter tebla Specs add constrant P¥_Specs premarny ke {10
— CONLLEAE FNEDEES DS 508

alter table FPan add constraent FE_FPan forsign key (I0) referances Docusments(|10)
— SO F1ae0 PO Pl Talmiy

alter 1able Documents add Dochum VYARCHAR[ZE5] not null;

alter table Documents add constraint UN_DocNum unigue {DocHum);

alter table Documents add DocName WARCHAR(25E) not null:

alter table Documents add DocDate TIMESTAMP not null;

alter table El add EIName YARCHAR(2E5) not null;

alter table El add constraint UN_EIName unique (EIName);

alter table El add ElShortMame YARCGHAR{26E) not null;

alter table El add constraint UN_EIShortName unique [EIShortName):

alter table Resources add ResName WARCHAR(255) not null;

alter table Resources add constraint UN_ResMName unigue (ResName):

alter table Specs add SpRes integer not null;

alter table Specs add constraint FK_SpRes foreign key (SpRes) references Resources(|0);
alter table Specs add SpEl integer not null;

alter table Specs add consiraint FK_SpE| foreign key (SpEl) references EI{1D);

alter table Specs add Splnt FLOAT not null:

alter table PPlan add BegDate TIMESTAMP not null;

alter table PPlan add EndDate TIMESTAMP not null;

— co3naHme TElGJ'IMleI ANA He@yHKUMOHaNEHBK ponev’l
create table roles (Name varchar(127) not nul):
create index roles_name on roles(Name): [”]

Pucynox 1 — SQL-ckpurT, morydeHHbIH B pe3yIbTaTe aHaIM3a OHTOJIOTHHI

Ha pucynke 2 nokazana nuarpamma bJl, co3maHHOI B pe3yJjbTaTe HCIOJHEHUS CKPUIITA B
CVYB/]] Firebird B mporpamme-xkorconun EMS SQL Manager Lite for InterBase and Firebird. Ona
HArJISIHO TIOKa3bIBAeT TaOIMIbI TOKYMEHTOB, IJIAHOB, CelU(UKaLUi, pecypcoB, €AUHHIL U3MEpe-
HUS PECYPCOB U poJieli (OTHOILIEHUHN «OAMH KO MHOTUMY) U CBSI3U MEXKI1Y HUMH.

[Tonyuennas B pesynbrate ananuza JlJI-ontomnoruu B/l mo3Bonsier XxpaHnute uH(pOpMAIUIO O
a000M HE MpOTUBOpedaleM OHToioruu coctosiHuu [IpO u mo3Bossier opranu3oBaTh 3P heKTHB-
HBI TOCTYT K JaHHBIM 00 3TOM COCTOSIHUM HE TOJBKO CO CTOPOHBI 0a3bl 3HaHuii [IpO, HO U co cTo-
POHBI JTIOOBIX IPYTUX WHKCHEPHBIX MPUJIOKEHNH, paboTaromux ¢ nHbopmarmeit o [IpO.

3aknroyeHue

[IpenioKeHHbI aIrOpUT™ IIO03BOJISIET aBTOMAaTUYECKA CUHTE3UPOBATh CXEMY PelIILIUOHHON b/
no J1JI-ontonoruu I[1pO.

[IpuBe€HHBIN pUMEp MOKa3bIBAaeT, UTO CUHTE3upyemas cxeMa b/l moiydaercs «ecTecTBEH-
HOW» — IOHATHON M yJOOHOH 1y pa3paOOTYMKOB MPUKJIAIHBIX IPOrPAMMHBIX CHUCTEM, paboTaro-
IIMX C 3TUMH JaHHBIMU. B3aumocBs3b 3a1au yepe3 onrosoruto [IpO nmonesna npu pazpaboTke Kop-
MOPaTUBHBIX MH(GOPMALMOHHBIX cucTeM. ONuCcaHHas BEPCHs ANTrOpUTMa SKCIUIMKALMKU U aHAJIN3a
cBezieHuil o cBa3ax nouatuil [IpO sBnsercs 6a30BOM U JoMycKaeT JajlbHEiIIee pa3BUTHE C LEIIbIO
n3BieueHus u3 JJI-ontomorun Gojee TOYHBIX CBEICHUIN O CBS3SX KOHIICNITOB M I'eHEepanuu Oosee
CIIOXHBIX OrpaHnueHuil B cxeme b/I.
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Pucynox 2 - Imarpamma cxems! b/I, momy4deHHO# B pe3ybTaTe HCIIOTHEHUS CKPUIITA
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ONTOLOGY BASED SYNTHESIS OF DATABASE SCHEMES

M.V. Kuchuganov

Udmurt State University, Izhevsk, Russian
gmiklel@yandex.ru

Abstract

The article discusses the problem of automatic synthesis of a relational database schema to store information about
states of a subject area by using its description logic ontology. It presents an algorithm for explication and analysis of
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information about those relations between concepts, which are relevant to the problem. Example of generating of a da-
tabase schema fragment is presented. The difference between the proposed algorithm and other ones, which are generat-
ing database schemes by using a description logic ontology, oriented to logical queries to database only, but not to usual
SQL queries from usual engineer information systems, is outlined. Database schemes, which are generated by the algo-
rithm, are sufficient to store any facts about a subject area which are consistent with description logic ontology, grants
references constraints and effective access to data by means SQL queries.

Key words: ontology, description logic, database, relational model, data integrity constraints, database synthesis.
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PA3PABOTKA OHTONOrmm ansd MHTEPHET-PECYPCA
NOAAEPXKU NPUHATUA PELLEHUN
B CJIABO®OPMAJIN3OBAHHBIX OBJIACTAX
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AHHOTaumA

B crarbe npencrasiiena onToorus oonacty 3HaHui «Ilognepxka npuHATHS pemeHnii B cnabodopmann-
30BaHHBIX 00JaCTsIX». PaccMaTpuBaroTcest BOIIPOCHI, CBS3aHHBIE C KOHTEKCTOM IPEIIOIaraéMoro UCHob-
30BaHUS OHTOJOTWH. JlaHHAs OHTOJOIMS pa3padaThiBaeTCS B KaUeCTBE KOHIENTYAILHONH OCHOBBI MHTEII-
JIEKTyaJIbHOTO Hay4HOTro VHTepHeT-pecypca, KOTOPBIH COAEPKUT CHCTEMATU3NPOBAHHYIO HH(POPMAIIHIO
00 3TOl 00JacTH 3HAHWH, NMPEJOCTABIACT COJIEPKATEIbHBIN HOCTYN K MH(opManuu, Merogam eé oOpa-
00TKH, a TaK)Ke K METOJIaM PELICHUs TUIIMYHBIX 3a/1a4. B cTaThe mokazaHo, 4To 00JacTh 3HAHUH, ONUCHI-
BaeMasi OHTOJIOTHEH, SIBJIACTCS PACIIMPEHUEM KIACCHUECKON TEOpUH MPUHSTHS pelieHuil, B Gokyce uc-
CJIeZIOBaHUI KOTOPOH HaxXOATCSl BOTMPOCHI, CBS3aHHbIE C ()OPMHUPOBAHHMEM, OLIEHHMBAHHEM M BHIOOPOM
BapUAHTOB pEIICHHUS NPOOJIEMHBIX CUTYyallMil, T.e. 3aKJIIOUUTEIbHBIMH ATalNaMy IMPHHATHS pPEIICHUH.
[IpencraBneHHass OHTOJIOTHS, HAPALY C HMOHATHSAMHU KJIACCHYECKON TEOPUH MPUHATHS PELICHUH, OMUCHI-
BAaeT CPECTBA M METObI, KOTOPhIe OBUIM MOIYyYEHBI B CMEKHBIX HAyYHBIX JUCIUILIMHAX U KOTOpPBIE MO-
TyT YCHEIIHO MPUMEHSTHCS B MPOLECCEe MPUHATHS PELICHUH, B TOM YHCIIEe U HA €ro HaydalbHBIX JTamax.
JlaHHast OHTOJIOTHS, COJEPXKUT TAKXKE TTOHSATHSI, TO3BOJISIONINE ONUCHIBATH ITPOrPaMMHBIE pa3paboTKu 1
WHTepHeT-pecypebl, CO3JaHHbIe B pacCMaTpUBAaEMOil 00IaCTH 3HAHHM, YTO 3HAYNTEIHHO MOBBIMIACT [[CH-
HOCTH CO3/IaBa€MOTro pecypca.

Knrwouegvie cnosa: onmonoeus, nayunviii Hnmepnem-pecype, noooepiicka NpUHAmusi peuleHud, cia-
bogopmanuzosannas obnacme.

Humuposanue: 3azopynvko, I'.b. PazpaboTka oHTONIOTHH 11 MHTEpHET-pecypca MOANEPKKH MTPUHITHS
peieHuii B crabodopmannzoBaHHbix obmactsax / I'.b. 3aropynbko / Oumonocuss npoexmuposanus. —
2016. —T. 6, Ne4(22). - C. 485-500. — DOI: 10.18287/2223-9537-2016-6-4-485-500.

BBepeHue

HecmoTpst Ha 00JIBIII0E KOJTMYECTBO METOJIOB HoaepKKu npuHstus pemeruit (ITIP), mpooite-
Ma UX HCIOJIb30BaHUS ISl MPAKTHUECKUX 3a/1au OCTa&TCs HEPEMIEHHON, 0COOeHHO B crnabodopma-
JTU30BaHHBIX 00JacTSIX. DTO OOYCIOBICHO CIOKHOCTHEO METOJIOB, OTCYTCTBHEM HX CHUCTEMATH3H-
POBAaHHOTO ONMKMCAHUSA W CBOOOJHOIO JOCTyIA K peanu3arusaM. B To ke Bpems Bo3pacTaeT moTped-
HOCTh B TAKMX METOJIaX Y OOJBIIOr0 YKCIIA JIUII, HE UMEIOIINX COOTBETCTBYIOIICH KBATU(DUKAIIH U
HaBBIKOB MX NpuMeHeHus. [loaToMy Bo3pactaeT poJib CpeAcTB, MOAAEPKUBAKOIIUX MPOLECC HC-
nosnb3oBanus MetoAoB [IIIP, u B CBA3U C 3TUM OUEHb BaXKHBIM MPEJICTABIIACTCS CO3/IaHUE CIEIUa-
JM3UPOBAHHOIO MHTEJUIEKTYaJIbHOTO HayyHOro MHTepHeT-pecypca mo moaaepkKke MPUHATHS pe-
menuii (manee, MUHUP III1P).

Cratbsi OCBSIIEHA OMMCAHUIO pa3pabdaThIBAEMOI OHTOJIOTHH, HA KOoTopou Oasmpyercs NHUP
[IITP. Co3nmanme J1r000M OHTOJIOTHU — CJIOKHBIM MTepalmoOHHBIM mpouecc. HeBo3aMoxkHO pa3pado-
TaTh MOJIE3HYIO OHTOJIOTHIO «BOOOIIE» 0e3 €€ CBSA3M ¢ TeEM KOHTEKCTOM, B KOTOPOM OHa OyJIeT HC-
moJyib3oBatbes. [Ipekae 4eM MpUCTYNUTh K OMHMCAHUI0 OHTOJOTHH, HEOOXOAMMO PacCMOTPETh, C
KaKOM IIeJIbIO M VISl KOTO OHA CO37aTCsl, KaKhe 3a/Jauu J0oJKHA pemaTh. Jlamee HeoOXoauMo yKa-
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3aTh TpaHullbl obsactu 3HaHui (O3), KoTOpyro OyneT omuchiBaTh 3Ta OoHToJorHs. [locme sToro
MOXXHO TMPUCTYIAaTh K OMHCAHMIO KIIOYEBBIX MOHSATUN MOAENUpyeMoil oO0jacTu 3HAHUHM, UX
CBOMCTB, CBS3€H U OTPaHUYCHUM.

1 HasHa4eHue, ueneBasa ayauTopusi U 06nacTb 3HaHUN
pa3pabaTbiBaeMoOn OHTOJIOIMMU

PaccmarpuBaemast ortonorust pazpabdareiBactes mis UHWP TITP B cnabodhopMann3oBaHHBIX
obnactsax. [Ipu co3manum 3TOro pecypca MCrob3yIOTCsl METOJ0I0IHs M TEXHOJIOT U, pa3paboTaH-
ueie B UICHU CO PAH [1]. Cormacao merononorun MHUP — 310 MHpOpMAIIMOHHO-aHATTUTHYSCKAS
cucreMa ¢ web-uHTepdeiicom, KoTopasi COAEPXKUT CUCTEMAaTU3UPOBAHHYIO HH(OPMALMIO, OTHOCS-
LIYIOCS K OIpeneaéHHON 001acT 3HaHUM, U MPENOCTABIIAET COJEP/KATENbHbIN TOCTYI K ATOW MH-
¢dbopmanuu, metoaM e€ 00paboTKu, MPUHATHIM B 1aHHOK O3, a Takke K METOJ[aM peIleHHs TUITNY-
HbIx juist nanHod O3 3amay. OcHoBy Takoro MHUP cocraBnsier oHTONOTHSA, KOTOpas CIY>KUT HE
TOJILKO U1 (hOpMalU3alKi U CUCTEMATU3allui Pa3IMYHbIX BUAOB 3HAHWMH, TaHHBIX U CPEICTB 00-
paboTku u aHanm3a WHGOPMAIMU, HHTETPHPYEMBIX B HH(OopMarroHHoe npoctpanctso MHUP, Ho
U 17151 OpraHu3aluu YJ00HOTrO COAEPIKaTEIbHOTO JJOCTYIIA K HUM.

MO’KHO BBIJEJIUTh HECKOJIBKO OCHOBHBIX THUIIOB I0JIb30BaTENEH, KOTOPHIM OYJET UHTEPECEH U
nosneseH paccmarpusaeMbii UHUP TTTP:
= OKCHEePTHI U JuIa, npuHumMaromiue pemenus (JIIIP) B cBoux o6nacTsax nesaTenbHOCTH;

"  ycclenoBaTeiy, pa3pabaThiBaOLINEe METO/Ibl IPUHATHS PELLICHUN;

"  JIWna, u3ydaromre o01acTe 3HaHui « Teopust MPUHATHS PELICHUI;

"  pa3pabOTUMKH, CO3JAIOIIME IMPOrPAaMMHbBIC MPOAYKThbI, B YAaCTHOCTH, CHUCTEMbI MOJAEPIKKH
npunsitus pemennii (CIIIIP), ans npeamerHsix obnacreit (IpO).

Bcem nonwszoBatensim UHUP TIIP nykHa, npexae Bcero, coaepskamiasics B HEM HHPOpMAIs
o npouecce, 3amadyax u meroaax IIIIP. Pecypc mpemocraBisieT BO3MOKHOCTH BBICOKOYPOBHEBOTO
CIPaBOYHMKA, ONHUCHIBAIOIIETO CBOWCTBA U CEMAaHTHUYECKHE B3aUMOCBSI3U MHTEPECYIOUIMX I0JIB30-
BaTessl MOHATUH. OHTONOIUSL UTPAeT B 3TOM CHPABOYHHUKE POJIb CEMAHTUYECKOro Kartanora. Bax-
Hoit oco6enHocThio MHUP TIIIP, oTnuuaromieit ero ot moJoOHBIX pecypcoB, SIBISIETCS MPEI0CTaB-
nenue goctyna Kk Merogam [IIIP. Dta Bo3MoKHOCTh OJHUMAET YPPEKTUBHOCTh M YIA0OCTBO HC-
nonb3oBanusa MHUP Ha xauecTBeHHO HOBBIN ypoBeHb. [lonb30Barens monydaer yaqoOHbIH HHCTPY-
MEHT 11 00pabOTKH M aHaIM3a HeOOX0IMMOI eMy HH(OpMAIIHH, TO3BOJISIFOIINA TAKKE HEITOCPe/I-
CTBEHHO ONpOOOBAaTh pa3Hble METOAbl PELICHHs HHTEepecylolux ero 3aaad. Ilomp3oBarensiv—
pa3paboTynkam, TOMIUMO HH(GOPMAIMHA ¥ BO3MOXKHOCTH ONPOOOBAaTh HEOOXOAMMBIE METOMIBI, HYX-
HBI €II€ U KOHKPETHbIE peaau3alid METO0B, KOTOPble OHM MOIJIM Obl HCHOJB30BATh B CO3J/laBac-
MbIX UMM npoaykrax. MHHUP npennaraer TakuM mosib30BaTeNsIM PENO3UTaApPUA TOTOBBIX METOJIOB.

O6nacteto 3Hanuit UHUP sBasiercsa [P B cnabodopmanuzoBaHHbIX 00aacTax (pucyHOK 1).
DTta 001acTh paccMaTpUBAETCs KaK paclIUpeHre Kiiaccuueckoil Teopuu npunsatus pemenuit (TTIP).
B nuteparype, nocesauiennoit TIIP, conepxatcsa pasHbie GopMyTUpoBKU €€ 00bEeKTa U MpeaMeTa
uccaeaoBanusg. OQHAKO HCCICAOBATSIN CXOAATCS BO MHEHMH, YTO OCHOBHBIM HasHaueHuem TIIP
SBJISICTCS TIOUCK U OOOCHOBAaHHBINA BbIOOp Hambosee MPeANOYTUTENBHBIX Ul YeJIOBEKa BapHUAHTOB
pentenus npodnemsr [2-4]. B dokyc uccienoanmii TIIP momanatot MeToapl, CBSI3aHHBIC ¢ (OPMU-
pOBaHUEM, OLIECHUBAHUEM M BHIOOPOM JIYUILIMX WM MPOCTO MPUEMIIEMbIX BAPHAHTOB PEIICHUS IpPO-
onemubix curyauuil (IIC), T.e. ¢ mogaepxkoit JIIIP Ha 3akirouuTeNbHBIX 3Tanax MPUHITHUS pelie-
Huil. B pabdorax O.1. Jlapuuesa [4, 5] oTMeueHO, YTO B IpoLecce NPUHATHS PELIeHUH Bceraa me-
peIieTeHsl HayKa U UCKYCCTBO, OJJHAKO HA HAYAJBHBIX JTAllaX HAYYHbIE METOJbI HE UIPAOT BaXK-
HOI posu. Pemaemble Ha 3THUX 3Tanax 3aJayd HE PACCMATPUBAIOTCSA B paMKaX Pa3JIMUHBIX TEOPHUM
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BbIOOpA, MOCKOJIBKY OHU B OCHOBHBIX CBOMX uYepTax He (popManu30BaHbl U pelaroTcs Onaromaps
HaBBbIKaM U YMEHUAM KOHCyabpTanTa u JIIIP.
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Pucynoxk 1 — O6nactb 3Hanuit «[lomuepixkka NpUHSTHS peLIeHU» B ciabodopMaTi30BaHHBIX 001aCTIX

OpnHako pe3ybTaThl, TOCTUTHYTHIE B TTocieaaue 10-15 neT B 007acTH MCKYCCTBEHHOTO MHTEI-
JIEKTa, KOTHUTUBHON IICUXOJIOTMH, CUCTEMHOI'O aHAJN3a, MO3BOJISAIOT MPUBHECTH HAYYHYIO COCTaB-
Jsouyo B panee He ¢opmanusyembie O3. B pamkax 3THX CMEXKHBIX HAayUHBIX JUCLMIUIUH ObUIH
paspaboTaHbl MOAXOABI U METOJBI, TIO3BOJIsAONMIKE cTpyKTyprpoBaTh [IpO, nuarHoctuposats [1IC,
aHAJIM3UPOBATh OOBEKTUBHBIE U CYOBEKHUBHBIC (PAKTOPHI, HAXOIUTh BAPUAHTHI PEIICHUS MTPOOIEMBI.
[Ipu sTOM nenaeTcst ynop Ha METO/bI, KOTOPhIE MCIONB3YIOTCS B Cl1ab0(hopMan30BaHHBIX 00Ja-
CTSIX, JUISI KOTOPBIX XapaKTepHBI Takue (PaKTOpbI, KaK HEONPENeIEHHOCTh M HEMOTHOTA MCXOIHBIX
JAHHBIX, OTCYTCTBUE aHAJTUTHUYECKON MOJIENH perraeMoi 3aJauyu, KaueCTBEHHBIH, NeKIapaTUBHBIM
XapakTep MCIOJIb3yeMOi HH(DOpMAIIH.

Hapsiny ¢ moHsaTusIMU, CBS3aHHBIMU C TMPOIIECCOM MPHUHATHS PEIICHUN U METOAAMH €ro MOJ-
nepxku, O3 «I1I1P» paccmaTpuBaeT u BOMPOCHI, CBA3aHHBIE C MPOrPAMMHON pean3aiueil MeTo-
JIOB, & TAKXke C OCYIIECTBIIIEMOI B €€ paMKaX JesSTEIbHOCTHIO (PUCYHOK 1).
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2 OHxTonorusa ob6nactu 3HaHun «lMoagnep>kka NPUHATUA peLUEeHUN
B cnabodopmanusoBaHHbIX 06M1acTaAX»

Ontonorus obsnactu 3HaHuil «l1IIP B crabodopmannzoBaHHbIX 00JACTSIX» OMUCHIBAET MOHS-
TS, IPEJCTaBICHHbIE HA pucyHke 1. SABnssace ontonorueit UHUP, ona ctpoures, cornacuo [1], Ha
OCHOBE 0a30BbIX OHTOJIOTMH HAyYHOTO 3HAHUSA, HAYYHOM JESATENIbHOCTH, 3a7a4 U METOOB, Hay4-
HBIX UHPOPMALMOHHBIX PECYPCOB IyTEM JOMOJIHEHUS U KOHKPETU3ALMH COAEPKAIIUXCS B HUX I10-
HSTHUH.

OHTONI0TMS HAYYHOI'O 3HAHUS, M0 CBOEU CYTH, SBISAETCS METaoOHTONOorue. OHa comepKUT Me-
TaNOHATHS U OTHOILIEHUS, 3a/1alollue CTPYKTyphl 1 onucanus O3 pecypca, Takue Kak [Ipeomem
uccneoosanus, Obvekm ucciedosanus, Memood/Cpedcmeo uccnedosanus, Pesynomam/npooykm,
MO3BOJISIONINE BBIJCIUTh B JAHHOW 00JacCTH 3HAUYMMBIC Pa3leNibl U TOAPA3/CIbl, YCTAHOBUTH €€
CBSI3b CO CMEXHBIMM pa3jiejlaMM HayKH, 3aJaTh TUIHM3ALMIO NPEIMETOB, OOBEKTOB U METO/IOB HC-
CJIEIOBAHMSI, OIIUCATh PE3YJIbTaThl HAYYHOU JEATEIbHOCTH.

BBuay oco6oii BaxxHOCTH U1l paccMaTtpuBaeMoil O3 U TeCHOM B3aUMOCBS3M TAaKUX MOHSATHM,
KaK 3aoaua IIIIP u Memod/cpedcmeo uccredosanus, ONMCHIBAIOIINN UX (ParMeHT BBIACICH B OT-
JIeNIbHYIO0 OHTOJIOTHIO. DTa OHTOJIOTUSI CTPOUTCSI HA OCHOBE 0Aa30BOM OHTOJIOTMH 3a/1a4 U METO/I0B.

[TonsTus 6a30BBIX OHTONOTHI ObUTM KOHKpeTH3upoBansbl s O3 UHUP III1P. Ob6vexmom uc-
cnedosanus paccmatpuBaemoit O3 saisitorest I1C, a Ilpeomemom — Llenu u 3adauu I111P, a Taxxe
ACMHEKThl IPUHATHS PELICHUM, T.€. CYIIIHOCTH, CBA3aHHbIE C OpraHMU3alMel Ipolecca NPUHATUS pe-
meHuii: Omanwt, kotopble npoxoaut JIIIP, npunumas pemenus, Anvmeprnamuewr pemenus I11C,
Kpumepuu onenku anbrepHatuB, [llkanvi, B KOTOPBIX IEIAIOTCS OLIEHKHU, CIIOCOOBI BBIpAKEHUS
IIpeonoumenuii JIIIP.

Pesynpraramu B O3 [IIIP saBistoTCS METONMKH, MOJIENAN U IPOrPAaMMHBIE MPOAYKTHI, KOTOPbIE
MOTYT IPUMEHATHCSA KaK HENOCPEACTBEHHO B NPOLIECCE MPUHATHS PELICHUM, Tak U I CO3AaHMs
JPyTUX TPOTPaMMHBIX TMPOIYKTOB. BaxxHO# ocobeHHocThIO paccMaTpuBaemoro MHUP sBnsiercs
npenocrasieHue nocryna k merogam IIIIP. Tak, HanpuMep, nporpaMMHbIE€ CEPBUCHI, ONTUCAHHBIE B
OHTOJIOTMH, KOTOpbIE peanu3ytoT Te Wik nHble Metobl [1IIP n cHaGxkeHbl m0Ib30BaTENbCKUM HH-
tepgeiicoM, moryT 3amyckarbes u3 MHUP u ucnonb3oBatees Ans pelieHus MpakTUYECKUX 3ajad
WIA O3HAKOMJICHHS ¢ paboToil meromoB. Web-cepBUCH MOTYT MCHOJIB30BATHCS MPOTPAMMHBIMU
areHTaMu JJis peanu3anuu cooTBeTcTBymux metoaos [P B kakux-nu6o CIIIIP.

[Tonsitue «Paznen nayku» ays O3 [IIP Bkiirouaet B cedst CMeKHbIE HAYYHBIE TUCIUILTAHBI, pe-
3yJbTaThl KOTOPBIX UCIIOJIB3YIOTCA B JaHHOU O3.

OHTOJIOTUS HAYYHOU AEATEIbHOCTHU SBJIETCS OHTOJOTUEIN BEPXHEro YPOBHS U BKJIIOYAaeT 0a30-
BbIEC TIOHATHUS, OTHOCALIUECS K OPTraHU3aLUN Hay4YHO-UCCIEN0BATEIbCKOM ACSITEIbHOCTH, TAKHE KaK
llepcona, Opeanuzayus, Cobvimue, [lesmenvnocms, [Iyoruxayus, UCTIONb3yEMbIE JUISl OMMCAHUS
YYaCTHUKOB HAYYHOU AEATEIbHOCTU, MEPONPUATUIN, HAYYHBIX IIPOIPaMM M IIPOEKTOB, Pa3INYHOIO
tuna myonukauuii. Ha pucynke 1 onn o0beuHeHs! B Bepiunny «IIpoueey.

Bo Bcex HayuyHBIX 00J1aCTSIX OOJBIIYIO POJIb UTpaeT NMoHsTue Mumepuem-pecypca. Mnmepnem-
pecypcul MOTYT OBITh CBsI3aHbl CO BCEMU NMOHATUSIMU oHToJioruu O3. VX onucaHue CTpouTcs Ha oc-
HOBE 0a30BOI OHTOJIOTMU HAay4YHBIX WH(GOPMAILIMOHHBIX PECYpPCOB, BKIIOUAIOUINX Kiacc Mugopma-
YUOHHDBLI pecypc B Ka4eCTBE OCHOBHOTO Kiacca. Habop aTpuOyTOB 1 CBsI3ei 3TOro Kiiacca OCHOBaH
Ha ctangapte Dublin core [6].

Onronorus [P momkHa ObITE cBs3aHa ¢ oHATHsAMU [IpO, B KOTOPBIX pabOTArOT MOJIb30BaTE-
au UHUP IIIIP. [Ins Toro yto0bl UMETh BO3MOXKHOCTh IPUMEHUTH MpescTaBieHHsie B THUP me-
TOJIbI JIJIs1 peleHus 3a7a4 B KOHKpeTHbIX [IpO, onucanust 3tux obsnacreit 1OIKHBI ObITh OJJMHAKOBO
YCTPOEHBI. JTO 3a7a€TCsl MyTEM HCIIOJIB30BAHUS B KAUECTBE OCHOBBI JJI IOCTPOEHUS OHTOJIOIMH
koHkpeTHOU IIpO meraontonoruu IIpO, BkItOuaromieil Ttakue 0a3zoBble MOHATHS, Kak OOvekm
ynpaesnenus, Hoeanvuoiii 00vekm, Cocmosnue. llpu cnenumanuzanuu Ha onpenenéuuyto [IpO s
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obserdenusi pabOThI MOJIB30BaTENICd MOTYT pa3paldaThIBaThCSI OHTOJIOTHU 0Aa30BOTO YPOBHS, KOTO-
phIe 3aTeM OYyyT UCIOJB30BATHCS AJI MOCTPOCHUS OHTOIOTHH KOHKpeTHBIX [IpO.

Cas3b onTonoruu [P u onronoruu konkpernoit [IpO ocyuiecTBisercs myTéM OTOXKAECTBIIE-
HUS TaKUX CYIIHOCTeH, Kak Obvexm U [Ipeomem, ONMUCAHHBIX B IEPBOI OHTOJIOTUHU, C CYIIHOCTSIMH
meTtaonTosioruu [1pO.

3 OHTOnorus 3agay U MeToAoB NoaaepPXKU NPUHATUA peLleHUi

OcHoBHbIM HazHaueHuemM MHUP IIIIP sBasercsa mpenocTaBieHWe CBOMM I0JIb30BATENSIM WH-
dbopManu, CHUCTEMAaTH3UPOBAHHOW Ha ocHOBe oHToyiornu [ITIP. BeieneHoO HECKOJIBKO THIIOB
nonb3oBareneit — JIIP, unxxenepsl 3HaHMIA, MPOTPAMMHUCTHI. 3a4acTyI0 OHU cooO0I1a paboTaroT Haj
peuieHreM oOumx 3anad. Kaxaplii 13 HUX UCHOJIB3YET CBOIO MPO(ECCHOHAIBHYIO0 TEPMUHOJIOTHIO
Y MHTEPECYEeTCSl pa3HbIMHU acleKTaMu MpeACTaBlIeHHOW Ha pecypce mHpopManuu. OcoOEHHO 3TO
Kacaercsl MOHATUH, CBA3aHHBIX C pa3paboTkoi u nmpumeHeHueM meronoB IIIIP. YtoOwl Bce Turbl
MOJIb30BaTee UMeTH OOIIYI0 CUCTEMY TAaKUX TMOHSATUH, UX OMHUCaHWE ObUIO BBIIEICHO B OT/ENb-
HYIO OHTOJIOTHIO 3a1a4d u MetofoB [IIIP. /lTaHHas OHTOJIOrMs MMEET TaK Ha3bIBAEMYIO «BEPTHKAJIb-
HO-TOPU30HTAJIbHYI0» CTPYKTYPHYIO OpraHU3alMIo [7], YTO MO3BOJIAET MPEACTABIATh HHTEPECYIO-
1IMe MOHATUS B JIBYX M3MepeHusx. llepBoe nsmepenue («BepTHKaNIbHAsI CTPYKTYpHU3aLUs») Npea-
CTaBJISIETCA B BUJE TPAJAULIMOHHON MEPAPXUUECKON CTPYKTYphI, HA KaXJI0M YPOBHE KOTOPOU MOHS-
TUs, IPEJICTABISIOIINE HHTEPEC, ONMCBIBAKOTCS C PA3HOM CTENEHBIO JeTanu3anuu. Bropoe uzmepe-
HUe («rOpH30HTAJbHAS CTPYKTYpPHU3ALUs») 3aJaéT OMUCAHUE MOHATHI ¢ TOYKU 3pEHHs Pa3HbIX TH-
OB CIIEIMATMCTOB, pabOTAIONINX HAJl pEIICHHEM O0IIeH 3a1aun.

B kauectBe 00111ero f1pa, Ha KOTOPOM CTPOUTCS] BEPTHKAIbHO-TOPU30HTATbHASI OHTOJIOTHS 3a-
nad u metonoB III1P, BeicTynaer meraoHTOOTHS 33029 U MeTooB TITTP. Takoii cmoco6 aBymep-
HOM CTpyKTypu3aluu OOJacTH 3HAHWI C BBIJEICHHEM OOIIEro sigpa — MHBapHaHTa, OIU30K, MO
MHEHHIO aBTOpa, K (pakTasbHO-CTpaTH(PHUIMPOBAHHOMY MOIXOAYy, npemioxkenHomy JI.B. Mac-
cenb [8].

3.1 MeTtaoHTonormna 3agay n metoaos NINP

MetaonTtonorusa 3agad u meronoB I[IIIP conmepxuT omucaHue Takux MOHATUH, Kak 3adaua,
Memoo, Bcnomozamenvhuiii memoo, Mooyns, Pewamens, Bxoonvie oannvie, Pezynomam, Cumya-
yus, Ilpobnemnas cumyayus, Anvmepnamuea, dman npuHamus peuteHuil, a TaKKe OTHOLICHUs
MEX1y HUMH (CM. PUCYHOK 2).

[Ipouecc npuUHATHS pELIEHUN COCTOUT U3 HECKOJbKUX IOmanos [2,4,9]. Ha kaxaom artamne pe-
LIAI0TCS CBOU 3a/1a4M. 3a0aya NPUHUMAET BxooHvle Oannbie N BbIpabaThIBAET HEKOTOPBIN Pe3yib-
mam. BXOIHBIMU NaHHBIMU Ui 3a1a4 ABISIIOTCS Cumyayuu, Kaxnaas 3 KOTOPBIX HPEACTaBISET
coboii Habop cBs3aHHBIX OTHOLEHUAMU 00bekTOB IIpO. Beiaensercsa knace I1C, 1.e. cutyanuii, B
KOTOPBIX 3HAYEHUS aTpUOYTOB HEKOTOPHIX OOBEKTOB BBIXOJAT 32 00JaCTh HOPMAJIbHBIX 3HAUCHUH,
A100 KpUTHUYECKU OJM3KO MOJAXOAAT K €€ rpaHuuaM. Pe3ynpTaTom pelieHus 3ajauu MOXeT ObITh
Coobwenue, Cumyayus v 3adaya. CoobujeHue — 3T0 OKOHYATEIbHBIN PE3yJIbTaT PEIICHHS 3a/1a-
YM, KOTOPBIN MMOJIb30BaTEIb IPUHUMAET K cBeieHut0. Cumyayus — 3T0 pe3yabTaT, KOTOPbI MOXeT
OBITH MMOJBEPTHYT JalbHEHIIEMY aHaTU3y. B 3aBUCHMOCTH OT TOTO0, pemanach JId mpsMas 3ajgada
wii oOpaTHasi, CUTyalusi MOXET MPEACTABIATh COOO0M MOCIEACTBUS MPUHUMAEMbIX PELICHUN WIIN
K€ HadaJlbHbIC PELICHHUsI, KOTOPBIE JTOJDKHBI IPUBECTH K JKeJaeMbIM pe3ylibTataM. Eciiu B kKadecTBe
peleHusl OJYyYeHO HECKOJIKO CUTYyaluil — Anbmepnamug, TO MOXKET ObITh CT€HEpHUPOBaHAa HOBas
3ajada, KOTopas OyJeT OIEHUBATH MOJyYSHHbIE alIbTePHATHBHI U BEIOMPATh U3 HUX HanOoJee MpH-
eMJIEMBIE.
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Pucynok 2 — @parMeHT METaOHTOJIOTHH 33134 1 MeTonoB [ITTP

Jlnis pelnieHus 3a/1a4 UCTONB3YIOTCS pasnuyHbie Memoouwt I111P, KOTOpbIE, B CBOIO 0YEPEb, MO-
I'YT UCIIOJIb30BaTh Bcnomozamenvhvie memoosi. HeKOTOpble METOABI MOTYT UMETh KOMIIBIOTEPHYIO
peanuzaiuio, T.e. MOTYT OBITh pealli30BaHbl B HEKOTOPOM MpOrpaMMHOM Modyne, KOTOPBIH, B
CBOIO OY€pelb, NUHTEPIPETUPYETCS TEM WIN UHBIM Pewamenem. Jlpyrue MeToabl HE UMEIOT IIPO-
rPaMMHOM TOAJIEPKKU. Peanu3yronuii ux MOIynb MPEACTABISIET COOOW TEKCTOBOE (BO3MOIKHO,
(opmann30BaHHOE) OMUCAHNE JAHHOTO METOJa, a B KAUECTBE PEelLIaTeNst, HHTEPIPETUPYIOLIETo Ta-
KO MOJyJib, BBICTYIIAET YEJIOBEK — Yuacmuuk mpolecca NPUHATUS PEIICHUH. Y YaCTHUKAMU MOTYT
ob1Th JIIIP, paznuunbie Axmuensie epynnot, Ixcnepmol i Cneyuanucmuol O TPUHATUIO PEIICHUN.

3.2 Knaccudurkaums MetogoB NoaaepKku NpUHATUS peLLeHni

OcHOBY 110001 OHTOJIOTHUH COCTaBJISIET Kiaccudukamus €€ OCHOBHBIX CyIIHOCTeH. B HacTos-
1iee BpeMsi He CYIECTBYET €AMHON obmenpunsaTon kiaccudukanuu meronos I1I1P. B nutepatype
10 TEOPUU TPHUHATHUS peuieHui [2-4], Kak mpaBUJIO, CUCTEMATU3UPYIOTCS METO/IbI, IPUMEHSEMbIE
Ha 3aKJIIOYMTENIbHBIX dTalax MPUHATUS PEIICHHM, Takhe, Kak METOJbl OIEHKH, KJIAaCTEepU3alUuu U
BbIOOpa anbrepHaTuB. B padote [10], momumo TpaaumuoHHbix st TIIP meTonos, onuceiBaroTCsS
MaTeMaTHUYE€CKUE METO]IbI MOJIETUPOBAHMUS.

B paccmarpuBaemoii ontonoruu metoasl [ITIP nenstcst Ha S OCHOBHBIX TpyMII:
®  METOJIbl MOJICJIUPOBAHMUS;
®  METOJIbl AHAJIN3A JIAHHBIX;
®  SKCIEPTHBIE METOBL;
®  METOJbI PACCYKICHUH;
=  BCIOMOTAaTEJIbHbIE METOIbI.

Ha pucynke 3 nokazan ¢pparment knaccuduxaiuu metonos [T1P.
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Pucynok 3 — Kitaccngukanust METo10B MOJIEPKKH TPUHATHS PELICHHH

Memoowt modenuposanua NensATCS HA METOJbl CEMAaHTUYECKOI0, aHAIUTUYECKOTO, SBOIIOIH-
OHHOTI'0, CTATUCTUYECKOT0 ¥ UMUTALIMOHHOTO MOJEIUPOBAHMSI. DTH METOBI IT03BOJISIFOT IOCTPOUTH
mozenb IpO, T1C, u, npoaHaiu3upoBaB €€ WIM MPOBEAS MOJEIbHBIM SKCIEPUMEHT, YCTAHOBUTD
cytb u npuuuHbl [1C, a Takke Moy4nTh BApUAHTHI €€ PEIICHUS.

Memoovl cemanmuyuecko2o Mooenuposans BKIIOYAIOT B ce0sl YeThIpe KJlacca METO/I0B (pHCy-
HOK 3). Memoowvl onmonocuueckozo moodenuposanus npeaHazHaueHsl A aHanuza [IpO u nocrpoe-
Hus ux oHtonoruii [11-15]. Memoow koenumuernoco moodenuposarnus NCOIB3YIOTCS JIs1 CO3TaHUS
KOTHUTUBHBIX KapT, ONMHUCHIBAIOIINX HEKOTOphIE peanbHble cuTyauuu [16-18]. [loctpoenne u ana-
713 KOTHUTHUBHBIX KapT MMO3BOJISIET YCTAHOBUTH IPUUMHHO — CJIEJICTBEHHBIE CBSI3U MEXay (pakTopa-
MU, OTMCHIBAIOLIUMU CUTYALIMIO, U CIIENaTh MPOTHO3 €€ pa3BUTus. Memoowvl cobvimutinozo [18, 19]
u gepoamuocmuozo [19] mooenuposanus Taxxe MO3BOJSAIOT MPOCIEIUTh BAPUAHTHI PAa3BUTHUS CUTY-
aIuy, OCHOBBIBAsICh, COOTBETCTBEHHO, Ha joiner-ceTsx U balilecoBCcKOM moaxoe.

OcTasibHble METOJIbl MOJEIUPOBAHUS (aHATUMUYECKO20, I80IOYUOHHO20, CIMAMUCIUYECKO20,
UMUMAYUOHHO20) TIPUMEHSIOTCS, B OCHOBHOM, JJIsl PEIIEHUs] CTPYKTYpPUPOBAHHBIX 3a1a4. OmHaKo
€CJIM ATH METOJIbI IPUMEHSIOTCS B yCIOBHAX paboTel He-dakTopos [20], Toraa OHU MOTYT UCTIONb-
30BaThCs Ui pelieHus cinadogopmMann3oBaHHbIX 3a1ad. DpdextuBHbiME 11 [ITIP sBusroTcs me-
TOJIbI IPOTPAMMHUPOBAHUS B OTPAHUYCHHAX, U3 KOTOPBIX HanMOoJiee YHUBEPCAIBHBIM SIBISICTCS Me-
TOJA HenoonpenenéHHbiX BolunciaeHuit Hapunbsuu [20, 21]. DToT MeTon, moapazymMmeBas mocTpoe-
HUE MAaTeMaTHYECKOW MOJEH pPelIaeMoi 3a/adyd, MO3BOJISIET padOTaTh C HETOJHBIMHU, HEOIpEe-
JNEHHBIMU TaHHBIMH.

Crnenyronryto rpymnny metonoB [P coctraBnstoT memoost ananuza dannplx, B YaCTHOCTU UH-
mennexkmyanvuoco ananuza oanusix (MAJl, Data mining) [22]. DT MeTOABI MO3BOJSIOT HAXOAUTh

OHTOJIOTHS IPOEKTHPOBAHMS, TOM 6, Nedh(22)/2016 491



Paspabomra onmonozuu ons unmeprnem-pecypca noo0epicKu NPUHAMUSL PeUuleHull ...

3aKOHOMEPHOCTH B JaHHBIX, onuchiBaromux [1C, momorator ananmusuposars [IC 1 HaxoauTh myTu
€€ IIPEO0I0JICHHUSL.

Ikcnepmusvie memoowt I111P noapasymeBaroT HEMOCPEICTBEHHOE YYacTHE B UX MCIOJIb30Ba-
HUM 3KCIepToB — crienuanuctoB Toi [IpO, 11 KOTOpo# cTaBUTCS 3ajaya NPUHATHS pelieHuil. Otu
METO/Ibl MOXHO Pa3euTh Ha TPU OCHOBHbBIE Tpynmbl (pucyHok 3). Metoasl @opmuposanus ano-
mepHamue MO3BOJISIOT BbIpa00TAaTh BApUAHTHI PELICHUS TPOOIEMBbl. ITO, KaK MPABUIIO, KOJIJIEKTHB-
HbIE METO/Ibl, CPEJI KOTOPBIX XOPOIIIO U3BECTHBI Takue, Kak Moszeosoii wumypm, Cunekmuka, METOJ
Cyenapues n apyrue. Meronsl Oyenuganus 1M03BOJISAIOT IPOBECTH OLIEHKY AlIbTEPHATUB C UCIIOJIb-
30BaHMEM DPa3HBIX MPOLEAYP MPOBEACHUS OMpPOca HKCIEPTOB U COTIacoBaHMA MX MHEeHui. Hanbo-
Jiee U3BECTHBIM METOJOM AITOW TpyMMbl sBIsieTcs MeTon Jengu. Metoasl MuozoxpumepuansHozo
6b100pa TO3BOJIAIOT OLICHUTH AJIbTEPHATUBBI M0 MHOXECTBY KPUTEPUEB C YUYETOM IPEANOYTEHUN
JIIIP u mocnenywomuM Pausxcuposanuem, Knacmepuzayueti vnu Buvloenenuem nyuweli anomepha-
muebl. ITH METOJIBI TAKKE OBIBAIOT MHAMBHUIYAJTbHBIMU U KOJUIEKTUBHBIMHA. Cpeay WHANBHTYaJTh-
HBIX METOJIOB U3BECTHBI TaKHE METOMbI, KaK /[epeso pewenuti, Ananuz uepapxuii, Bepbanvuwiii ana-
U3 peweHutl M Ipyrue. I'pynmnoBble METOJbl MHOTOKPUTEPHAILHOTO BBHIOOpA BKIIIOYAIOT METObI
T'onocosanus v Coenacosanus [2-4,10].

Memoowt paccysycoenuii TO3BOISIOT UMUTUPOBATh MBICIUTENBHYIO AESITEIBHOCTb JKCIEPTa
npu a"anuze I1C u nmoucke myreit e€ paspemenus. B Tex ciaydasx, korga B [IpO HakomieHo 607b-
110€ KOJIMYECTBO JAHHBIX 3a OOJIBIION MEPUOJ UCCIEJOBAHMS, U CUTYyal[MH MTOBTOPSIOTCS, 1EJIECO-
o0pa3HO NpPUMEHSTh METOJ paccyXIeHui Ha ocHoBe I[Ipeyeoenmos (Case-base reasoning,
CBR) [23]. OT0 MeToa 03BOJIIET HAWTH B 0a3ze (PaKTOB MpeLeAeHT, OIM3KUI K TeKYILIEH CUTyaluuu
U, MIPOAHAIM3UPOBAB JEUCTBHS, KOTOPbIE MPUMEHSIMCh K TIOX0XKEMY MpPELeIeHTy, U UX pe3yJibTa-
Thbl, BbIOpaTh MyTH pelleHus TeKylueld npodiemsl. B ciyuae, korna B IIpO umerorcs skcneprsl,
CrocOOHBIE U TOTOBBIE MepenaTh U (pOpMaIM30BaTh CBOM 3HAHUS B BUJE MPOIYKIIMOHHBIX MPaBUII,
3¢ (HEeKTHBHBIM MOXKET OKa3aThCSl METOJ PACCYKICHHUI Ha OCHOBE DKCnepmibix TIPaBuiI [24].

Bcnomozamenvnsie memoowt, Kax NpaBuiio, pa3padaTbIBAIOTCS B paMKax JAPYIMX HAyuyHBIX
TUCHMIUIMH. Mamemamuueckue memoObl TPUMEHSAIOTCS Uil 00pabOTKM YMCIIOBBIX NapaMeTpoB
peraemMoit 3a1a4i WM CBEJEHHBIX K YUCIOBBIM MapaMeTpaM KaueCTBEHHBIX OLEHOK. DTO pa3iny-
HbI€ METOJIbl CBEPTKH, HOPMUPOBAHUS, BBIUYMCICHHUS PACCTOSIHUS B MHOTOMEPHOM IPOCTPAHCTBE,
MIOUCKA ONTUMYMa IieNieBOl QyHKUMH. Busyanvhsie Memoobl MOTYT HCIIOJIb30BaThCsl BCEMU METO-
JaMH [T HATJISAHOTO TIPEACTABICHUS PE3YIbTaTOB. Memoowl nonyuenus uHgopmayuy O9eHb Bax-
Hbl Ha HAYaJIbHBIX 3Tanax padoThl HaJ peleHreM 3a1aun. K HUM OTHOCSTCS MeTO/Ibl paboTHI € pa3-
HBIMU MCTOYHHMKAMU 3HAHUU — SKCTIEPTaMH U CIienuaabHOMN nutepaTtypoit [11]. Memoosr nposede-
HUs onpoca, HApOTUB, MPUMEHSAIOTCA HA 3aKIIOYMTENbHBIX CTAAMAX IMpoLecca MPUHATHS pelle-
HUH, KOTJla albTepHATUBBI CHOPMUPOBAHBI, KPUTEPUU YCTAHOBJICHBI U HYXXHO OPTaHU30BaTh COOp
MHEHMI SKCIIEPTOB.

3.3 OTanbl u 3aga4yv NOAJEPXKKU MPUHATUS peLLeHuni

[Iponiecc mpuHATHSL PEIICHUI SBISETCS CJIOXKHBIM M COCTOUT U3 HECKOJbKHX 3TamnoB. I'. Caii-
MOH BBIJIEJISUT 3 Tana NpuHATUA perieHuid: [ouck ungopmayuu, Ilouck u popmuposanue aromep-
Hamus, Beibop anbmeprnamugul [25].

B nacrosimiee BpeMs MpUHSATO paccMaTpUBATh 3TOT MpoIlecc ¢ OONbIIeH CTENEHbIO JeTaln3a-
uuu. Ha pucynke 4 moka3aHbl OCHOBHBIC 3Tambl MPUHSTHS PEIICHHUH, BBIACISIEMble MHOTUMH HC-
clenoBaTeNs My, paboTaIMMU B 001acT pUHATUA pemienuit [4,5,11,12].

492 N4(22)/2016, v.6, Ontology of Designing



I'B. 3azopynvko

3tan
NPUHATHA
peweHuii

ABNAETCA

2. AnarHoctuka
1&::;?”&:;; nﬁoﬁneMHoﬁ 3. MocraHoBka [4. AHanua } Ls, PaapaﬁoTKaJ [6. OueHuBaHue J
| uenu taxkTopos ankTepHaTHB anbTepHaTUe
cUTYaumnm cuTyauuun s i

Pucynox 4 — Dtansl IpUHATHAS PEIICHUH

7. Buibop
anbTepHaTUBLI

bonee neranpHOE paccMOTpeHHE Mpoliecca MPUHITHS PELIEHUH CBA3aHO C BO3pAcTarollel Mo-
TpeOHOCThIO (hOpMaIM30BaTh U CTPYKTYPUPOBATh 3aJaud €ro HadajbHBIX 3TanoB. PemieHue 3anau
9THUX JTANOB OCYIIECTBISETCS, BO MHOTOM, O1aroiapsi HaBbIKaM U YMEHHSIM KOHCYJbTaHTA 1O MPH-
HaTuio pemenuid u JIIP, aBisercs «y3KuM MeCcTOM» Mpoliecca MPUHITUS PEIICHUN U HYKIAeTCs B
METOJI0JIOTUYECKOM MONAEPKKE.

3anayva [1I1P, napsiny ¢ meronom IIIIP, saBnsieTcs kiroyeBbIM MOHATHEM paccmaTpuBaemoit O3.
OTH TOHATHUS TECHO CBSI3aHBI MEXKAy co0oil. OT BHIa pemaeMoii 3a/1a4i 3aBUCUT KJIacC METOJIOB,
KOTOpBIM MOKET ObITh MPUMEHEH Ui ee pelieHus. B kauecTBe mpuMepa Ha pUCYHKE 5 MOKa3aHBI
ocHoBaHus knaccugukanun 3anay [P, npennoxennsie B padore [2].

3anayva, Bo3Hukaromas B [IpO, kak mpaBuiio, CI0KHA U B MPOLECCE PEIICHUS TEKOMIIO3UPYETCS
Ha M0/33/1a4¥ B COOTBETCTBHH C ITAllOM, HA KOTOPOM OHa BO3HHKIA. Hambonee ecTeCTBEHHON H
MPAKTUYECKH TMOJIE3HOM MpeacTaBiseTcs kiaccuukalys 3ajad Ha OCHOBE 3TallOB MPUHATHUS pe-
LICHUH.

3.4 Cg4a3b 3Tanos, 3aga4y n MeToaoB noaaep>Xkn NpUHATUA peleHnA

3.4.1 BbigeneHue npobrnemHol cumyayuu u duazHocmuka

Ha stom sTamne pemraercs 3anaua Ananuza mexkyweti cumyayuu ¢ 1eJIbI0 0OHApY>KEHHS TTPU3HA-
koB HekoTopoi [IC. B kauecTBe TakuX NPU3HAKOB, HAIIPUMEP, MOTYT CIIYKUTbh OTKJIOHEHMSI 3Haye-
HUN TapaMeTpoB OOBEKTOB OT HOPMaJbHBIX 3HaUYCHHMM. {151 pemenus 3Toi 3a7a4 UCTIOIb3YIOTCS
CIEIYIOIINe METONBI (CM. pUCyHOK 6): HAJ[, Mooenuposanue, Memoowvl paccysicoenuil Ha OCHOBE
9KCIIEPTHBIX MPaBUJI WM MPELEICHTOB.

J151s TOro 4ToOBl KaYEeCTBEHHO PEIINUTh 3a/1ady aHajan3a, HeoOXoaumo npoBectu Cmpykmypusa-
yuto IlpO, T.e. MOCTPOUTH €€ MOJETh. B ClIab0oCTpyKTYpUPOBAHHBIX 00IACTSIX MIMPOKO HCIIOJIB3Y-
10Tca MeToibl CeManmuuecko2o MoOenupo8aHus.

[Tocne toro, kak [1IC BbIsiBiIEHA, HEOOXOAMMO YCTAHOBUThH NMPUYMHBI, KOTOpPbIE MPUBEIU K €&
BO3HUKHOBEHUIO (MOCTaBUTH AuarHo3). [nst pemenus 3anad JJuacHocmuxu TPUMEHSIIOTCS METObI
Paccyscoenuit u HA/].

3.4.2 [locmaHoska uesnu u aHanus gpakmopos

BaxxHbIM 3Tanom npuHATHS peueHuit apusercs [locmanoska yenu (pucyHok 7). Llenb nomxHa
ObITH c(hopMynHpOBaHA TaK, YTOOBI €€ JOCTHIKEHHE IOJIHOCTBIO PEINANo0 BOSHUKIIYIO MPOOIEMYy.
OnHako NoJHOE pelieHne npoOaeMbl MOXKET MOTpeOoBaTh MPUHATUSA MHOTHX pelieHuid. Eciu B pe-
3yabTare AuarHocTuku [1C OblI0 yCTaHOBIEHO HECKOJIBKO MPUYMH, TO KaX/aas U3 HUX MOPOXKIAeT
CaMOCTOSTENIbHYIO MOANIPOOIeMy, Ul PelIeHuss KOTOpoil Heo0X0auMO c(hOpMyIUPOBaTh COOTBET-
CTBYIOLIYIO Noauenb. Toraa odmas nenb pacnanaercs Ha noaueny. Kaxnas noanpobdiaema, B CBOIO
ouepellb, TAK)KE MOXKET UMEThb HECKOJIBKO IpHuYuH. [103TOMYy COOTBETCTBYIOLIME MOILENH Pa3/e-
JSIFOTCA Ha emé 0osee KOHKPETHBIC W YaCTHBIC IENH, JTOCTHKEHNE KOTOPHIX PEIIaeT «BBIIIECTOS-

OHTOJIOTHS IPOEKTHPOBAHMS, TOM 6, Nedh(22)/2016 493



Paspabomka onmonoeuu ona unmepnem-pecypca noo0epicKy NPUHAMUSL PeULeHUT ...

11yo» npodneMy. DTOT npouecc Ha3blBaeTcs [locmpoenuem depesa yeneti N IPOJIOJIKAETCS A0 TEX
1op, MoKa He AOHIET 10 NEePBONPUYHH peltaeMoil mpodisiemsl [9].

)
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PucyHnok 5 — OcHoBanus kiaccudukanmu 3aaay [111P

1. BoiABneHune 2. AnarHocTtuka
nc nc

pewaeTca Ha 3Tane pewaeTca Ha 3Tane

Onpegenexue
CprKLy;SBBuMH AHanus I"IpI:I)/I'-IwaE ne

CUTYaunm
ncnonb3yeTca UCcnonb3yeTca

ANnsa peweHna WCTIONEIYETCS ana peweHna
Ana peweHua

.

[MO,&EHWDOBaHME] [BI/IByaJ'IVIBaLIMH J [MA}J.] (MeTo,q paccymeHuﬁj

Pucynok 6 — Otamnsl Beisinenne u {narnoctuka [1C
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3. NocTavoBka 4, AHanna
LenH dakTopos
PEWAETCA Ha ITane PEWEETCA Ha ITang

| &

PopMynHpoBaHKE \
CHUTYaLMK
T dakTopos i

HENONBLIYETCH
ANA pelleHnA HENONLIYETCH MCMONL3yeTCs
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MeTon o J
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Pucynox 7 — Oransl [locTanoBka neiu u AHamn3 GpakTopoB

JI7st 0CO3HaHMS TIPECIIeyEeMBbIX 1eJiel MOXKET OBITh MCIOJIB30BaHO [locmpoenue uepapxuil 10
Caaru [26]'.

[Ipexae yem nmpucTynuTh K HEMocpeACTBEeHHOMY pasperieHuto [1C, HeoOXoauMo BCECTOpOHHE
MIPOaHATU3UPOBATh U YUECTh (PaKTOPbI, KOTOPbIE MOTYT MOBIUATH Ha pemieHne. Ha stom stane cra-
BSTCS 3a7a4¥ AHanuza 1uyHOCmHubIX (hakmopos n Ananuza cumyayuu (pucyHok 7). Pemenue mnep-
BOM 3aJlayd HANPABIICHO Ha BBIABJICHHE MCUXWYECKUX COCTOSHUW W WHAMBUAYAJIbHBIX CBOWCTB
muyHocty JIIIP ¢ menpro mydinero moHMMaHUS €ro OCOOEHHOCTEH M COCTOSIHMSI, KOTOPbIE MOTYT
MOMENIAaTh MPHU NMPUHATUU BaXKHBIX pelieHui. [ pemenus 3Toil 3aqaun UCnonb3yoTest Memoost
NCUXOOUASHOCMUKU.

3anaua Ananuza cumyayuy MPU3BaHA BBIIBUTH U YUECTh (DAKTOPBI, KOTOphIE OYAyT OKa3bIBaTh
BO3JICMCTBUE HA PE3yNbTAT NPUHATHS pelIeHU. Tak, HanpuMmep, eciau y NalueHTa UMEITCs COIyT-
CTBYIOLIME 3a00JIeBaHUs, TO AJIs JIEUCHUS OCHOBHOTO 3a00JIeBaHUS €My HE MOKET ObITh Ha3HAYCHO
JedyeHue, IpOTUBOMOKA3aHHOE NP COMYTCTBYIOIIEM 3aboneBanuu. s pemieHus: JaHHOM 3a1auu
HCIOJIb3YIOTCA MeTO1bl Modenuposanusi U, B YaCTHOCTH, NOCTPOEHUE KocHUMUBHBIX Kapm.

3.4.3 Paspabomka anbmepHamue

[Tocne BbIsiBAeHUS MPUYUH BO3HUKHOBEHHUA [IC M MOCTAaHOBKM LIENM peLIaOTCs 3aJaud BbIpa-
00TKU Arbmeprnamus €€ pemeHus (pUcyHokK 8).
Peanuzanus Ansmeprnamuest 1OMAKHA PEUINTh BO3HUKIIYIO Mpobiemy. [ BepabOTKH anbTep-
HATUB IPUMEHSIOTCS KaK KOMIIBIOTEPHBIE, TAK U KOMMYHHKATUBHBIC METO/IBI:
®  paccyXICHUH;
" aHAJIKU3A UEPAPXUH;
"  aHajM3a KOTHUTUBHBIX KapT;
"  MOJETUPOBAHUS;
= SKCHepTHBIC (MO3TOBOM IITYPM, METO/] CIICHAPHER).

! OGparaem BHUMaHWe HauEX YnTaTeNe Ha crTaThio mpodeccopa C.A. ITusBekoro «Kak «HYMEpU306amvy» NOHAMUE «B8aAHC-
Heeyy, omyOJINKOBAaHHYIO B 5TOM HOMEpe KypHaia. B Heil nmpemiosxkena MoauduKanuss IIMPOKO U3BECTHOTO METOAa aHAN3a Hepap-
xuii T. Caaru, nmoBelmaronas 000CHOBAHHOCTb U ITPOCTOTY UCIOJIB30BAHHUS 3TOTO METO/IA.
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3.4.4 OueHusaHue u 8blbop arbmepHamus

Ha nannom stane pematorcs 3anaun Oyenusanus U Beibopa anbTepHaTuB (pucyHok 9). s
aIbTEpHATHB BhIOMpaeTcst Habop Kpumepues, IO KOTOPHIM albTEPHATUBBI OyIyT OLIEHUBATHCS, A
takxe [Ilkana, B KOTOpoil OyAeT MpOBOAUTHCS OLEeHKa. J[s e€ perieHuss NCnoiab3yrTcs METO/b
OKxcnepmuuix oyeHok 1 MeToabl Mooenuposanusi.

5. Paspabotka
aibTepHaTuB

pewaeTca Ha aTane

Mouck

BO3MOXHbIX
pelweHui

ncnonb3yeTcs
Ana peweHus

Metoa AHanus
. AHanus [Mop,enm OBaHMe] ( ) 7
acc cHuii . p CuHekTrKa Mosroeoi
nepapxui KOTHWTUBHBIX wTypm culgﬁ-argﬂea

KapT

Pucynoxk 8 — Oran Pa3paboTka anpTepHATHB
6. OueHuBaHue 7. Boibop
anbTepHaTuB a/lbTEPHATUBDI

pewaeTcsa Ha aTane peliaeTcs Ha 3Tane

®opmynmposaHue YnopaaoynBaHue

il

Bbibop
nydwero
Kputepues KpuTepues aneTepHaTuB peLLeHus
\ / ucrions3syercs
ucnonb3yercs ANs peleHus

ANA peLieHmns // \\
Metop MeTton MeTopn MeTon
onTUManbHoro paunoHanbHOro cornacosaHus roNI0COBaHUS
BbIbopa Bbibopa

Pucynox 9 — Oransl OuenuBanue U Bei6op ansrepHaTHB

SKCnepTHble

MopaenupoBaHue OLEHKM

N
i

Ecnu nns 3agaun 3aaHa aHalIWTHYecCKash MOJAENb, TO MPOBOAUTCS OOBEKTUBHOE OICHUBAHUE
QIBTEPHATHB C HCIIOJIB30BaHUEM Memooos onmumuzayuu. B npyrux ciydasx JUisi OUCHHBAHUS
aNbTEPHATHB MCTIONb3YIOTCS PA3TUYHbIE SKCTIEPTHBIE METO/IBI.

Ha srtane Bwibopa anvmepnamusvl pemaroTcs 3anauu Ynopsoouueanus wia Onpeodenenus
saydwen ¢ Touku 3penus JIIIP anpTepHaTUBEIL.

Ecnu 1 olleHKH albTepHATUB MPHUBIIEKAIMCH SKCIIEPTHI, TO ISl BBIOOpAa OKOHYATEIHHOTO pe-
IICHHSI IPUMEHSIOTCS Pa3IUYHbIe DKCnepmmubie Memooul.
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3akntoyeHue

[IpencraBinennas ontosorus siasiercs ocHoBort MHUP TIIIP u cayxut mis popmanmszanuu u
CUCTeMATH3AIMK PA3JIMIHBIX BUJIOB 3HAHHA, TAHHBIX U CPEICTB 00pabOTKM M aHanm3a WH(pOpMa-
LMY, UHTErpupyeMbiX B uHopMmanmonHoe npoctpanctso MHUP, u nns opranuzamuu yao0HOTO
COJZIEPKATENBHOIO TOCTYyNa K HUM.

OnuceiBaeMas ontosiorust O3 siBisiercs pacumpenneM knaccuueckoit TIIP, koropast, B ocHOB-
HOM, (pOKycHpyeTcsl Ha 3aJa4ax, BOSHUKAIONINX Ha 3aKIFOUMTENIBHBIX dTarax Mporecca MPUHITHS
pelIeHnid — OIleHUBAaHUs U BbIOOpa anbTepHAaTUB. PazpaboTka qaHHOW OHTOJIOTUU SIBIISIETCS MOTBIT-
KOU CHCTEMAaTU3UPOBATh 3HAHUS, OTHOCAIIMECS TAKKE U K HaYaJbHBIM 3TanaM MpoLecca MPUHATUSA
peuieHui, co3nath OCHOBY AJiA moajepkku skcreptoB U JIIIP Ha 3THX 3Tanax, 3aayu KOTOPBIX
CUHTATNCHh He(DOPMATN3YEMBIMHA U TBOPUCCKUMHU.

[TomuépkuBaeTcst ocobasi posib B paccMaTpuBaeMoi 00JIacTH 3HAHUM TaKUX MOHATHH, Kak 3a-
oaua n Memoo IIIIP, nx B3auMOCBS3b C dTanaMu mnporecca npunsatus pemenuii. Ouronorus [I1P,
MMOMHMO OCHOBHBIX MOHSITHUA, IPEACTABISIIONINX JaHHYIO0 HAYYHYIO 00JIacTh, COJAEPIKUT TAKXKE IMO-
HATHSI, ONIMCHIBAIOIINE MPOTPAMMHBIE pa3paboTku 1 MIHTEepHET-pecypchl, CO3IaHHbIE B paMKaX 3TOM
o0JacTu, a TakKe OCYLIECTBIIIEMYIO B HEHl 1€ATEIbHOCTb.

[Ipu co3maHuu OHTOJOTMH ObIIa HMCIIOJIB30BaHA METOJIOJIOTHS pa3pabOTKH OHTOJOTHUA JUIs
HNHUP [1], cormacHo KOTOPOI OHTOJOTHUS CTPOUTCSI HA OCHOBE HEOOIBIIOr0 Habopa 6a30BBIX OHTO-
JIOTHI MyTEM JOMOJHEHUS U KOHKPETU3ALUMU COJIEPKAIIMXCA B HUX NMOHATHUN. TexHoisorus, ¢ mo-
Mol KoTopoit pa3padateiBaetcas MHUP TP, ucnonb3yer cpeactsa Semantic Web. Onronorus,
npencrasieHaass B OWL-dopmare, urpaer poisb crienudukanuu cTpykTypsl qanasix MTHUP, pas-
MernieHHbIX B RDF-xpanunuie. J{ns pazpabotku onronoruu TP ucnons3oBanuck cpenctsa rpa-
¢ugeckux pempakropoB CMap [27] u FreeMind [28] u pexakTopa onTosoruii Protégé [29].

BnarogapHocTH

CraTbsi HOArOTOBJIEHA 10 UTOraM HCCIIEOBaHUs, MPOBEAEHHOIO B paMKax npoekra Poccwuii-
ckoro ¢oHma ¢pyHIaMeHTaIbHBIX uccienoBanuii Ne 16-07-00569 u mpoexra nporpammsl [pesnan-
yma PAH Ne 15/10.
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Abstract

The paper presents the ontology of knowledge area "Decision-making support in weakly formalized domains". The
questions connected with a context of intended use of the ontology are considered. This ontology is developed as con-
ceptual base of an intelligent scientific Internet resource which contains the systematized information on this knowledge
area, provides content-based access to the information, methods of its processing, and also to methods of the solution of
typical tasks. The paper shows that the knowledge area described by the ontology is extension of the classical theory of
decision making which focuses its researches substantially on the questions relating to forming, estimation and the
choice of versions of the solution of problem situations, i.e. the final stages of decision making. In compliance with this
fact the presented ontology describes along with concepts of the classical theory of decision making the methods and
facilities obtained in allied branch of science which can be successfully applied in decision making process, including
its initial stages. The ontology contains also the concepts allowing to describe the software tools and Internet resources
created in the considered area as well as the activities performed in it.
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AHHOTauuA

B crathe paccMoTpeHB! NPUHOUIBI OOYYEHHS TOIOJOTHYECKOMY IIPOSKTHPOBAHUIO KOHCTPYKIHH.
[IpuBenena onToNOTMSI TpeaMeTHOW oOmactn «[IpoekTHpoBaHWE CHIIOBOW CXEMbl KOHCTPYKLIHI».
[IpennokeHa Meroguka OOydYeHHMsS aBTOMATH3WPOBAHHOMY IIPOCKTHPOBAHUIO  CHJIOBBIX — CXEM
KOHCTPYKIIMH € TPUMEHEHHEM MOAEIH Ae(hOpMHUPYEMOro TBEPIOTO Tela IEPEMEHHOW IUIOTHOCTH.
VY4eOHBII MPOIECC OCHOBBIBACTCS HAa METO/AAX KPEaTWBHOM MENAarorMkd M OCYIIECTBIISICTCS B Cpeie
y4eOHO-HayqYHOTO BHPTyalbHOTO mpeanpusatus. IlpeactaBinena kimaccupukanms ydeOHBIX 3aJaHUN Ha
MIPOCKTUPOBAHNE CHJIOBBIX CXEM KOHCTPYKUMH. 3aJaHusl XapaKTEpU3YIOTCS MHOKECTBEHHOCTBIO
TEXHUUYECKUX PEIICHUH M HEONPEJCIEHHOCTbIO B TPOIECCe NPHUHATHS PEIICHUH MO pParMOHaIbHON
CHIIOBOW cXeMe KOHCTPyKImH. [IpuBenéH mpumep y4eOHON 3amadd ¢ MPOCTPAHCTBEHHOM IPOEKTHOM
00J1aCThIO, MIUTIOCTPUPYIOIINI IPOSKTUPOBAHKUE CUIOBOM CXeMbl (DIo3elisKa caMoiiéTa B 30HE BhIpe3a Ha
OCHOBE MoJenu AehOpMHPYEMOro TBEPAOrO Tela IEePeMEHHOH IUIOTHOCTH. PaccMOTpeHbI BONPOCH
JIMarHOCTUKY Pe3YJIbTaTOB 00yUYESHHUS TOTIOJIOTHYECKOMY TIPOSKTHPOBAHMIO KOHCTPYKIMiL. [IpencTaBiens
pe3yIbTaThl MEeJaroruueckoro 3KCHePUMEHTa, JEeMOHCTpUpYoMmue paboTOCIOCOOHOCTh IpeaIaraeMoil
METOJIMKH 00y4YeHusI.

Knrwouegvie cnosa: npoexmuposanue, mMonOIOSUHECKAs ONMUMU3AYUSL, KOHMUHYANbHAS MOOEb,
obyuenue, mezaypyc, NpUHAMuUe peuleHull, nedazo2udecKuil IKCHepuUMeHm.

Lumuposanue: bonowvipes, A.B. Metoauka 00y4eHHUs] TOIOJIOTHYECKOMY NPOCKTHPOBAHUIO KOHCTPYK-
Ui Ha OCHOBE Mojese Tena mepemenHol mwioTHocTH / A.B. Bonasipes, M.B. ITaBenspuyk // OHTONOTHA
npoekTupoBanus. —2016. — T. 6, Ne4(22). - C. 501-513. — DOI: 10.18287/2223-9537-2016-6-4-501-513.

BBepeHue

B noaroroBke kaapoB Ui OTpacield MalIMHOCTPOSHHS BAXKHOM 3a/1a4eil siBisieTcsl pa3paboTka
TEOPETUYECKIX OCHOB OOYyYEeHMsI aBTOMATHU3WPOBAHHOMY MPOEKTHPOBaHUIO. OJMH U3 KIIIOUEBBIX
BOIIPOCOB B 9TOM HAINpaBJICHUHU — MOATOTOBKA CIIEIUAIMCTOB, O0JIAMAIONINX 3HAHUSIMHA U YMEHUSI-
MU, MO3BOJISIIOIIMMH MPOEKTUPOBATH CHIIOBBIE CXEMbl KOHKYPEHTOCHOCOOHBIX u3nenuil. CunoBas
cxema koHcTpykiuu (CCK) onpenensieTcs ciaenyomuMu napaMeTpaMu: KOJIMUYeCTBOM M THUIIOM CH-
JIOBBIX DJIEMEHTOB, UX PACIOJIOKEHHEM B MPOCTPAHCTBE U CIIOCOOAMH COETUHEHHS MEXIy COOOi
[1]. [Ipouecc noucka paunoHanbHbix napamerpoB CCK Ha3bIBaeTCs TONOJOTMYECKON ONTUMHU3ALHU-
eil koHcTpykuuu [2, 3]. Pemenne »Toi 3aaun mpeaonpeaeseT BECOBOE COBEPIICHCTBO 00BEKTOB
MIPOSKTHUPOBAHUS U XaPAKTEPU3YETCS MHOKECTBEHHOCTBIO TEXHHMUYECKUX PEIICHH, PEeaTi3yONnX
CCK.

B paborax [1, 4] u310KeHbl TEOPETUUECKUE OCHOBBI aBTOMATU3MPOBAHHOI'O MPOEKTHUPOBAHUS
paloHaIbHON CTPYKTYpPbl KOHCTPYKIMU C MCIIONb30BaHHEM JedOpMUPYEMOT0 TBEPIOrO Tenia me-
PEMEHHOW IUIOTHOCTH M KECTKOCTH, HA3bIBAEMOIO Jlajiee KOHTHUHYaIbHOW Mojenbio. Koneuno-
anemenTHass monenb (KOM) Tema mepeMeHHON MUIOTHOCTH 00pas3yeTcst dJeMEHTaMU THIOTeTHYe-
CKOW HeTpephIBHON yHpyroi cpeisl, KOTopas 3aloyIHAET JOIyCTUMOE Te€OMETPHUYECKOe TPOCTPaH-
CTBO MPOEKTUPYEMOM KOHCTpYKIMH. ONTUMHU3ALMS paclpe/ielieHns MaTepraia B KOHTUHYalbHON
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MOJICJIA TIO3BOJISIET C MCIOJB30BaHUEM cTpaTeruu [1] u3 HempepwIBHOW cpeabl chopMUPOBATH pa-
nuonaneHyo CCK. B [5, 6, 7] npeioxkeH METOA NMPOEKTUPOBAHUS HAa OCHOBE IO3TAIHOIO 3aMe-
LIEHUSI B KOHTUHYAJIBbHOM MOJENN 3JE€MEHTOB TMIIOTETUYECKOr0 MaTepuasia MepeMEeHHON IMI0THO-
CTH CWJIOBBIMM 3JIEMEHTAMM, PEAM3YIOINMU NpUHATBIE TexHuueckue pemenns no CCK. B HacTo-
SIEN CTaThe MpPEeIaraeTcsi METOAMKa OO0YYEHHsI TOMOJOTHYECKOMY MPOEKTUPOBAHUIO KOHCTPYK-
LU C UCIIOJIB30BAHUEM KOHTHHYaJIbHON Mojenu. MeToauka npeHa3HauyeHa Al HOJrOTOBKU CTy-
JICHTOB, O0YYarOIINXCS Ha aBHAIIMOHHBIX CIIENUATBFHOCTIX BY30B, 1 MOXKET IPUMEHSTHCS IS Tie-
PENOATrOTOBKY MHKEHEPOB-IIPOCKTUPOBILMKOB MALTMHOCTPOUTENIbHBIX MPEANPUATUH.

1 Opraﬂusauuﬂ 06y'-|e|-|m| TOonoJiorn4eCKoOMy npoekTtupoBaHuro

[{enpro 00y4YeHUs TOMOJIOTHYECKOMY MTPOSKTHPOBAHUIO KOHCTPYKITUH SIBJISIETCS (DOPMHUPOBAHHE
y CTYyJICHTOB YMCHHI W HaBBIKOB, NIPECTABJICHHBIX Ha PUCYHKE | (MX ClieyeT YuTath B BHE: 00Y-
YAIOIIUNCA «CITOCOOEH ...»).

o BuInoaHaTE ONTHME AN
{ Hposstrupenars CCK pacnpeneacnmus marepuaia g KOM ]
-
OcyumecTsasts nposepry
BHIMLTHCHHR @_\'Ilh‘llll(’llIl.'IIaIll-l\ "
"l'lll MCHHATL JUYHOCTHLIC KOHCTY P}'h’l HEHO-TEXHOIJOIMYICCKHN
KAMCCTBA (ONLIT, HHTYHIUMIO) rpebosanmii
Brinoanars anaan:
CHA0BOI padoTi
Paspadorars YMmeHus, KOUCTPYKIMK
reoMerpudecKine HaBbikn
3D-moacan 8 CAD \
Ouenusatn BecoByI0
apdexTusnocr CCK
Paipaborars
K93M 8 CAE Paborais B cpeae |
PDM/PLM |

Pucynok 1 — YMenus n HaBbIkH, popMHpyeMble B pe3yJIbTaTe MOArOTOBKH crienuanicra rno npoekruposanuio CCK

Metoauka oOyueHust popMupyeTcs ¢ UCIOJIb30BaHUEM CIICAYIOUINX PUHIIUIIOB.

Ilpunyun npeemcmeennocmu. Pa3Butue METOJ0JI0TMHA OOYyYEHUS JOJDKHO YUYUTHIBATH METO-
JTUYECKUE TPaBWIa U IPUEMBI, cllokuBIIHecs B penmetHor oomactu (IIpO). B 06yuenuun tomoio-
TMYECKOMY MPOEKTUPOBAHUIO KOHCTPYKIIMKA MPUMEHUMBI IPUHIUIBI, C(HOpMYIHUpPOBaHHEIE B [§, 9]
U IpeJHa3HauYeHHbIE JJIs MOJrOTOBKM MHKEHEPOB-KOHCTPYKTOPOB B Cpelie aBTOMATHU3UPOBaHHBIX
cUCTeM OOy4YeHUsI, UCTIONIb3YEMBIX B KaUeCTBE «MH)KEHEPHBIX TPeHAXEPOB». K TakuM mpuHIMIaM,
HalpaBJICHHBIM Ha pa3BUTHE MHTYULUH, TBOPUYECKUX CIIOCOOHOCTEH M MPUOOPETEHUE CTYIEHTAMU
poeCCUOHATBLHBIX HABBIKOB, OTHOCSTCS:

*  (¢opMmynarpoBaHuE Y4eOHBIX IPOEKTHBIX 3a/1a4 B ONITUMHU3AL[MIOHHOMN IOCTAHOBKE;

"  3BPUCTHYECCKHUI MMOMCK PEIICHHS MIPOSKTHBIX 33]a4;

"  CO3/laHHME€ UTPOBBIX CUTYyallUid;

"  TIOBTOPSEMOCTH MPOOJIIEMHBIX CUTYalUil B yueOHOM IpolLecce;

"  ONEepaTUBHOE MpeAbsBICHUE 00ydarolel nHPOpMaLUU ¢ IPUMEHEHUEM CPEJICTB KOMIIbIOTEP-

HOM TpadMKu B BU3YyalIbHOH (popme;

"  HakoIUIeHHWe MH(OpMaIUK O XOJ€ U pe3yibTaTaxX pelIeHUs yUeOHBIX 3a1aHuil.
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Ipunyun padomst 6 komanode. C 11e1arorudecKor TOUYKU 3pEHUs PEIICHUE 3a7a4 B KOJUIEKTH-
BE, KOTJa MOJICP>KUBAETCSI COPEBHOBATENIbHAS CUTyaLUs, 3 PeKTUBHEE UHIUBHYyaIbHOIO 00yyde-
HUSL.

Ilpunyun nenpepsvignozo pazeumus mexuuueckux peutenuil. KojuleKTUBHBIA MOUCK pelle-
HUM M03BOJISIET MOJBEPraTh KPUTUKE PUHUMAEMBbIE UJI€U, IOBTOPHO MX OCMBICIMBATh U BBISBIIATH
omnOouYHbIe TeXHUYECKUe peleHus. [lporece ynopsaoueHHOro yaydileHUsl XapaKTepUCTUK MPU-
HUMAEMBbIX PEIICHHH CIIOCOOCTBYET MPUOOPETECHHIO YCTOWYHMBBIX MPO(ECCHOHANBHBIX HAaBBIKOB U
HampaBJIeH Ha pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuXxcs.

Ilpunyun cumyamusenocmu 06yuyenusn. OOyuyeHue aBTOMaTU3UPOBAHHOMY NPOECKTHPOBAHUIO
CTPOUTCSI HA OCHOBE MOJEIUPOBAHUS B Y4eOHOM IpOLIECCE MPOEKTHBIX CUTyaluid, KOTOPbIE BO3HU-
KaloT B MPAKTUYECKON paboTe MPOEKTHBIX OTAEIOB. BaXXHBIM acleKTOM 3TOr0 MPUHIIMIA SIBISIETCS
yIpaBJIeHUE MPOEKTHBIM JJOKYMEHTOOOOPOTOM B Cpelie yueOHO-HAYYHOI'O BUPTYalIbHOIO MpPEANpH-
arus [10]. BupryansHoe npeanpustue pazpadaTbiBaeTcs Ha 0a3e BBICHIETO YY4eOHOTO 3aBEICHUS U
UMUTHPYET paboTy B €AMHOM HH(GOPMALMOHHOM MPOCTPAHCTBE MPOMBILUIEHHOTO MPEANIpPUATHSL.
XpaHeHNe MaTeMaTHYECKUX MOJIEIEH U TOKYMEHTOB, KOHTPOJIb IIEJIOCTHOCTH MH(POPMAILIUU U TIPaB
noctyna ocyiuectisercss B PLM-cucreme. YnpaBnenue yuyeOHbIMU MIPOEKTaMM OT BbIJauu 3aja-
HUH Ha NPOEKTUPOBAHME JIO KOHTPOJS MX BBINOJHEHUS PEATU3yeTCcsl MO0 TEXHOJIOIMH
Workflow [11].

[Tporecc oOyueHus peann3yeTcs MOITAIHO, KOT/Ia B HAavaje 3aHATHH 00yJaroImuecs: 3HaKOMST-
csl ¢ HeOOXOAUMBIMU JACHCTBUSIMH, @ B OCHOBHOM 4acCTH 3aHATHH BBIMONHAIOT UX MPAKTUYECKH HA
OCHOBE M3yUYEHHBIX MporeccoB. s moBbIIeHUsT 3((EKTUBHOCTH ATOTO MPOIECCa MUCTONb3YeTCs
onrosorus [IpO «IIpoextupoanue CCK» B popme Tezaypyca.

2 Tesaypyc npegmMeTHOM obnacTtu

Llenbto MCTIONB30BaHMS Te3aypyca B Y4eOHOM IPOLIECCE SBISAETCS MOJMYyYSHHE TOYHBIX U He-
IIPOTUBOPEUYUBBIX ONpeAeTIeHUN Kaxaoro tepMuHa. Tesaypyc paccmarpuaemoil [IpO cucrematu-
3UPYeT TMOHATHS, HCIIOJIB3YEMbIE TPU TOIMOJOTHYECKOM TPOCKTHPOBAHUHM KOHCTpyKuuil. OH mo-
CTPOEH Ha OCHOBE OTHOUIEHUH “pOA-BUAI~ M acCOUMATUBHBIX cBsA3eH [12]. Te3aypyc BXoIuT B OH-
tosioruto IIpO «mpoexktupoBanue camonéra» [13]. Macmrad OHTOJIOTMM OrpaHUYEH PaCCMOTPEHHU-
€M paHHUX CTaAUNA NPOEKTHPOBAHUS CUIJIOBBIX KOHCTpYKUMU. DparmeHT oHToNOoruu «lIpoextupo-
Banue CCK» mpejncraBieH Ha pucyHke 2. B xauecTBe OHTOJIOIMYECKOIO pelakTopa BbIOpaHa cH-
crema Protégé.

JIeKOMIO3HIINS KJTACCOB BBITMOJIHEHA HA OCHOBE HUCXOMSIICH pa3paOOTKU MEpapXUU MOHITHH.
BuoBble NOHATHS KOPHEBOrO Kjacca XapaKTepPU3YIOT MOCTAHOBKY 3a/1a4l ONTUMH3ALMHU (LieneBas
(GYHKIHS, OTPAaHUYCHUS, TIPOCKTHBIEC IEPEMEHHBIE), TPOIECCHI MPOSKTUPOBAHMS M MaTEMAaTUIECKHE
MOJIEJH.

MuoxectBenHocTh BapuanTtoB CCK ompenensiercs kimaccom «napametpbsl CCKy». Tak, mpoek-
TUpyeMass KOHCTPYKLHS MOXET COCTOSTh U3 PAa3IMYHOTO KOJIMYECTBA CHIIOBBIX 3JE€MEHTOB. Tu
Ka)K/I0TO CUJIOBOTO 3JIEMEHTA MOKET MPHHUMAThH CJICTYIOIINE 3HAUCHHS:

"  CTep)KeHb, pabOTaOLIUIl TOJBKO Ha PACTSHKEHUE UITH CXKATHe,

"  CTep)KeHb, pabOTAIONINI HA PACTSDKEHUE — CKATHE U U3THO,

"  [UIACTMHA, BOCHPUHUMAIOIAS TOJIBKO CIBUIOBBIE HATPY3KH B CBOEH IIIOCKOCTH,
=  MeMOpaHHas IUIACTHHA,

"  u3rubHO-MeMOpaHHas IUIaCTHHA,

" JIpyTHE THUIIBL.

Kpome Toro, BbIOpaHHbIE CHIIOBBIE 3JIEMEHThI MOT'YT I10-pa3HOMY pacrosiaratbCsi B MPOCTPaH-
CTBE M COEAMHSTHCS MEXAy co0oil. 13 Bcero MHOrooOpasusi CUJIOBBIX CXEM, OIPENEISIEMOr0 BO3-
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MOKHbIMU KoMmOuHanusmMu napamerpoB CCK, koHCTpykTOpy HE0oOXoIuMO BBIOpAaTh BapHaHT,
o0OecreunBarOIUii ONTUMATbHOE 3HAUYCHHWE (PYHKIMM €M TPU BBINOJIHEHUU KOHCTPYKTHBHO-
TEXHOJIOTMYECKUX W (DYHKIIMOHAIBHBIX OTPaHWYCHHH. B KauecTBe KpUTEpHsl ONTUMATBHOCTH JUIS
TPAHCIIOPTHBIX CPEJCTB YACTO HCIOIB3YETCS MHHMMYM MAacChl KOHCTPYKIIUH, & KOHCTPYKTHBHO-
TEXHOJIOTHUECKUE OTPAaHUYCHHS YaCTO CBOISTCS K TEOMETPUUECKUM OTPaHUYCHHSIM.

e S (S

@ Foogdama_
(W v A TlryAeonnm_ uarhn eana
ol e s ¥ { Y —

@ ey T - ' e e ——

e : ] ® Meomocrs,

Cr— i @ Toelonass s [ - [ iy Y D Mhamigann R

Pl e o v ey - : e e S 1 e

. =y - r'. Cnosos_inses s |

l"- [ P—— ]

i -":”""fll!m [.f‘l.ll‘--_w | - oy T e — . |_ i Nagasorym LT J o—1n L
| " @ Crocoliu_cossemen |
& R ST

'.C'Tl'r"r}?-l = B Mposcenpsrs ‘ -
5 = S T

gl

[y ——— g o "9 symsoanas_
TR L Y woman_CAE

|". [ |

r‘ [[ET- P e ‘ o M repan R T ——_———
kit S J, =

E@ Croyerypras_
T -

) i i

g |

Pucynox 2 — ®parment onronoruu «Ilpoextupoanue CCK»

Monenupyemsie npouecchl npoektupoBanuss CCK npezncrasiensl Ha pucyHke 3. B xone Tomno-
JIOTMYECKOT0 MPOEKTHUPOBAHUS KOHCTPYKLMH IOCIeA0BaTeNbHO pazpadatsiBatorcss KOM paznuu-
HOTO YpOBHs. B 6110ke I hopmMupyercs KOHTHHYaIbHAsE MOZAEIH, KOTOPask 3alOJTHSIET BCE JTOIMYCTH-
MO€ TeOMETPUYECKOe MPOCTPAHCTBO MPOEKTUPYEMON KOHCTPYKLIMHU M mpeacTaBister coboit KOM
niepBoro ypoBHs (KOM-1) [14]. Dta MoJenb MOTEHIMAILHO BKITIOYaeT B ce0st Bce Mbicaumbie CCK,
KOTOpbIE MOTYT OBbITh 00pa30BaHbl CIyCTKaMU IUIOTHOCTH T'MIIOTETHYECKOro Marepuana. Ha stame
CTPYKTYPHOH ONTHMH3ALMU 32 TMPOEKTHBIC NMEPEMEHHbIC NMPUHUMAIOTCS IUIOTHOCTH MaTepuaia B
anemenTax KOM-1 u MuUHUMHU3UpYyeTCs Macca KOHCTPYKIMHU. ISl BBIIOJHEHUS YCJIOBUH MPOYHO-
CTH, )XECTKOCTU M YCTOWYMBOCTH YNPYTOW CUCTEMBI MPUMEHSIOTCS allTOPUTMBI, pa3paboTaHHBIC B
pabote [15]. B pesynbTare B 6n0ke 2 onpeaensieTcs TEOPETUYECKH ONTHMajbHas KOHCTPYKIIMSA
(TOK). Hanee BoimosiHsieTcsi aHanu3 cuioBod pabotsl TOK ¢ mcmosib3oBaHHMEM 3BPUCTUYECKON
crpateru [1], u B 010ke 3 ¢ yuéTOM KOHCTPYKTHBHO-TEXHOJIOTUYECKUX TPeOOBaHUM, NpeIbsIBIIsie-
MBIX K O0BEKTYy MPOEKTHUPOBAHMUS, IPUHUMAIOTCSI TEXHHYECKHE PEIICHHUS MO CTPYKTYpe KOHCTPYK-
uun. B 6noke 4 paspabareiBaercss KOM Broporo ypoBus (KOM-2) [14], kotopas oOpa3yeTcs Bbl-
OpaHHOI COBOKYITHOCTBIO CHJIOBBIX 3JIEMEHTOB, BBITIOIHEHHBIX U3 KOHCTPYKIIMOHHOTO MaTepraa.

BecoBast o1ieHKa KOHCTPYKLIUU OCYLIECTBIISIETCS C UCHOIb30BAHUEM KPUTEPUS «CUN080U PaK-
mop» G, KOTOPBII XapaKTepH3yeT OJTHOBPEMEHHO BEJIIMYMHY M MPOTSHKEHHOCTD JEHCTBUSI BHY TPEH-
HUX YCWJINW B KOHCTpYKLHMH [16]:
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(1) G= jade,
4

rae o’°° — SKBUBAJIEHTHOE HaNPSUKEHKE, V — 00bEM MaTepHaa KOHCTPYKIIUH.
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Pucynox 3 — IIpomeccs! mpoektupoBarms CCK

Ha mponece ¢opmupoBanusi CCK B 610ke 3 CylIeCTBEHHOE BIMSHUE OKA3bIBAET OMBIT KOH-
ctpykTopa [14], 4To co3MaéT pUCK MPHUHATHUS OIMIMOOYHBIX TeXHHUYECKHX pemieHuid. [losTomy as
ycosepuieHcTBoBaHusl CCK k KOM-2 npucoenuusieTcss runoreTudeckas HEIpepbiBHAs yHpyras
cpena MmepeMeHHO IJIOTHOCTH [5, 6], mamee uMeHyeMas 3amnosiHuTesieM. B Ooke 6 hopmupyercs
KoMOuHupoBaHHas Mozeib (KOM-3), cocraBienHass U3 KOHCTPYKIIMOHHBIX 3JIEMEHTOB U 3JIEMEH-
TOB 3anojaHuTenda. OnTuMu3zanus IIOTHOCTH B 3anosiHuTene KOM-3 u uHTepnperaius CHIOBOM
paboThI yNIpyroil CUCTEMBI MO3BOJISIIOT BhIIBUTH MyTH MoauduuupoBanus CCK 3a cuér nzmMeHeHus
PacHoJIOKEHUSI UMEIOLIUXCSI CHIIOBBIX 3J€MEHTOB WU JOOABJICHHS JOMOJHUTEIbHBIX 3JIEMEHTOB.
[Ipouecc npoexkTupoBaHus NpOAOLKAETCA, IIoKa ouepeanble usmeHenus napamerpos CCK npuso-
JST K CHIJKEHHIO MacChl KOHCTpYKUUU (670K 5). IlpumMepsl TOMOJIOrHYECKOro MPOEKTUPOBAHUS
KOHCTPYKIIMI Ha OCHOBE Pa3pabOTKU MOJEJeH pa3IudyHOr0 ypOBHS C UCIOJIB30BAHUEM IMPOLIECCOB
CTPYKTYPHOH ONTUMH3ALIMU U CTPYKTYPHOU MoauduKaum coaepkarcs B padorax [7, 14].

3 Knaccudmkaumsa yuyebHbIX 3aga4

Jlnst peanu3aly METOJIMKN 00ydeHus pa3paboTaH LMKI Ja00paTOpHBIX paboT Ha OCHOBE CIie-
LUAJIHO 1000paHHBIX 3aJJaHUN Ha MPOEKTHPOBaHUE KOHCTPyKUUH. [lo M3BeCTHBIM reomerpuue-
CKUM pa3Mepam MPOeKTHOW 00JacTu, BHYTPH KOTOPOH MOKET pa3MeIIaThCsl KOHCTPYKIHMS, a TaKKe
10 3aJIaHHBIM HArpy3KaM M 3aKperuieHusM Tpelyetcs Haiitu paruonanbayto CCK. YueOnble 3aa-
Hus Ha npoektupoBanre CCK nomemiens B 6a3y aannsix [17]. Ha pucynke 4 nokaszana kinaccudu-
Kalusl y4eOHbIX 3aJJaHMi, BBIOJIHEHHAs HAa OCHOBE IOCJIEOBATEIIBHOCTH AMXOTOMUYECKHX Jelie-
Huil. OCHOBaHUSAMHU I JEJIEHUS SIBJISIOTCA B3aUMHOE PACIIONIOKEHHE HAarpy30K U 3aKpeIIeHUH
KOHCTPYKIIMH, a Takke (popMa MpoeKTHOM obnactu. B kiacce «miockue 3aj1adn» HAarpy3kd U 3a-
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KpEIUIeHHsl JIe)KaT B OJHOHM IUIOCKOCTH. B Kiacce «IIpOCTpaHCTBEHHBIE 3aJauny HArpys3ku M 3a-
KpEIUIeHHsI pacrojararTcsl MpoU3BOJiIbHO. B 3TOM Kilacce B OTAeNbHBIN BUJ BBIJCJICHBI 3a/1a4l C
IJIOCKOM JTOIYCTUMOM IeOMEeTpUUYECKOl 00JacThi0 00bEKTa MPOEKTUPOBAHMSI, TUITMYHBIM MpUMe-
POM KOTOPBIX SIBJII€TCS 3a/1a4a Ha POSKTUPOBAHKUE CHIIOBOIO LIMaHroyta ¢ro3zenska [18]. B yueo-
HBIX 33JJaHUSIX MOXKET MCII0JIb30BAThCsl HECKOJIBKO HArpy3oK, JEHCTBYIOIIMX pa3HOBpeMeHHO. JIu-
CTBSIMU JIepeBa KJIacCU(pHUKALMU SIBJISIOTCS Ipynnbl 3aaHuii Ha npoexktupoBanue CCK ¢ Bo3pacta-
IOLLUM YPOBHEM CJIOKHOCTH.

JALAYUN
NPOEKTHPOBAHMA
CCK

=3 \| om——

1 omyuna Hecronees Mpoorpanome s
HAFpYSeHHR onyunen AoNYCTAMARA
HATPYSEHHA obnaomn.

1 emyqan

HATPYROHMA

Pucynok 4 — Kiaccngukanust yaeOHbIX 3a1aHUN

s neMoHCTpauuu HpPOLECCOB TOMOJOTMYECKOM ONTUMHU3ALMU MPOCTPAHCTBEHHBIX KOH-
CTPYKIMHA C MCIIOJB30BaHUEM J1e(hOPMUPYEMOr0 TBEPAOTO Tejla NEPEMEHHOM MIOTHOCTH PaccMOT-
pUM 3aJa4y MPOEKTHPOBAHUS CHIIOBOM cXeMbl (ro3elisika caMosiéTa B 30HE BbIpesa. Jlomyctumoe
reOMETPUUECKOE MPOCTPAHCTBO NMPOEKTUPYEMON KOHCTPYKIMU B (pOpME LHUIMHAPUYECKOH 000J104-

KM C MPSMOYTOJbHBIM BBIPE30M NPEJCTABICHO Ha pU-
' -1 CYHKe 5.

s mpoextupoBanus CCK paszpaborana KoHTH-
HyaJlbHasl MOJIENb U3 THUIIOTETUYECKOI0 MaTepuaa Ie-
PEMEHHOM IUIOTHOCTH, pa3fenéHHas o TOJIIMHE 000-
JIOYKH Ha TPU €051 OOBEMHBIX KOHEUHBIX 3JIEMEHTOB.
Bremnuit cioit  Mojenupyer oOmMUBKY (hro3esoka,
MOJKPEIJIEHHYIO HAaKJIaJKaMU U CTPUHI€pHBIM Habo-
poM. CpenHuil U BHYTPEHHUH CJIOM — ILUNAHTOYTHl U
JIOTIOJIHUTEJIbHBIE CUJIOBBIE DJIEMEHTHI JJIs1 KOMIICHCA-
uuu Belpe3a. Ha pucynkax 6-8 mpezcraBiieHO pacmpe-
neneHue Marepuana u ycwnuid B cnoax TOK, momy-
YEeHHOM MO0 «paBHONpPOYHOMY» anroputmy [1]. Ilpu
¢dopmupoBanun CCK opueHTanuio 31eMeHTOB KapKaca
Mi—6MH-s, XapaKrepueTikit KoHCTpyKIIOHHO- pEKOMEHIyETCsl BHIOMpATh B COOTBETCTBUH C Halpas-
ro marepuana: moxyms 0ura 70000 MITa, nor-  ISHHAMH MOTOKOB INIABHBIX YCHITHH (IIT'Y) [1], ompe-
Hoets 2700 Kr/M>, nomyckaemoe Hampsokenue —JACASAEMBIX YMHOXKEHMEM IJVIABHBIX HANPSDKEHMH Ha
400 MlIla, koaddunuent [Tyaccona 0,3. TOJIIHUHY COOTBETCTBYIOIIET0 KOHEYHOI'O DJIEMEHTA.

10000~
T M

KoncTpykuus HarpyxeHa KpyTAIIIM MOMEHTOM

Pucynox 5 — IIpumep ydeOHOTO 3a1aHKsI Ha TIPO-
€KTUPOBAHUE
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Pucynox 6 — Pacnpenenenue marepuana u ycunuii Bo BHemHeM cioe TOK
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6) III'Y

Pucynox 7 — Pactipenenenune matepuana u ycuwinuit B cpegaeM cioe TOK
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210 184 158 131, 106 79 53, 26 0

o
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a) IIOTHOCTH (Kr/M°)

6) III'Y

Pucynoxk 8 — Pacnipenenenne marepuana u ycuinuii Bo BHyTpeHHeM cioe TOK

Haubonbiine 3HayeHus! MIOTHOCTH JOCTUTHYTHI BO BHEIIHEM CJI0€ KOHTHHYaJIbHON MOJENH
(pucyHok 6, a). AHanu3 ycunuil, neiictByromux B TOK, BbIABUII 30HBI IO yIJlaM BbIpe3a, B KOTO-
PBIX HAOMIOJACTCSl OJTHOOCHOE HAIpPsHKEHHOE cocTOsTHUE (pucyHku 6 — 8, 6), HanpaBienus [IT'Y B
9THX 30HaX HE COBIIAJAIOT C HAMPABICHUSAMM I'paHHIl Bbipe3a. [IoaToMy KOHCTpYKLHMIO (hro3emsiKa
1eaecoo0pa3Ho CHaOAUTh OanKkaMM, PACIONIOKEHHBIMH IO yTJIaM BBIpE3a B COOTBETCTBHHM C
HanpasyieHussMu [1I'Y B 3THX 30HaX U 00pa3yrOImMUX pOMOOBUIHYIO CTPYKTYPY.

OtMeTuM, 4TO TIpoliecc HHTepHpeTanuu cuitoBoit padbotel TOK mioxo ¢popmanusyercs u 3aBu-
CHUT OT OIbITa KOHCTpyKTOpa. s mpunstus Texaunueckux pemeHuit mo CCK ans yueOHbIX 3a1a-
Huii (610K 3 Ha pucyHke 3) Ha 1a0OpPaTOPHBIX 3aHATUAX MTPOBOJUTCS «M0320801 uimypmy. CTyaeH-
TBHI TOTOBSIT JJIsl Y4€OHBIX 3aJJaHUI KapTUHBI pacnpesenenus marepuana u ycunuii B TOK. Dta un-
(dhopManus JEMOHCTPUPYETCS B Ay JUTOPUH HA dKpaHEe MPOEKTOpa, U YYACTHUKU MO3TOBOTO ILITypMa
MpeUIaraloT BO3MOXHBIE CTPYKTYpHBIE pelieHus Uit 00beKTOB npoekTupoBanus. [Ipenonasarens
(buKkcupyeT Ha JOCKE BCE IMpeajaraéMble TEXHUYECKUE PEIIeHUs. 3aTeM BBINOJIHSIETCS 0TOOp UaeH,
UX CUCTeMaTH3alus U OlleHKa. B xoxe o6cykaeHns MOKHO KOMOMHUPOBATh U JIOTIOJHATH UJEH HO-
BBIMH AJIEMEHTaMHU. DTOT MPOLECC MO3BOJISIET BBIICIUTh PAllMOHAIbHBIE TEXHUYECKUE PEILIECHUs 110
CCK. B paborax [8, 19] otMedeHO, YTO 3BPUCTHUECKUE METO/AbI 00y4ueHUs: 3((HEeKTUBHBI, TOCKOIIb-
Ky IpOoOYXal0T aKTUBHOCTh 00YYaIOIIUXCsl, PA3BUBAIOT CAMOCTOSATEIBHOCTh MX MBIIIJICHHUS.

4 [warHocTuKa oby4yeHusi

Jlnist TpoBepKH pabOTOCIIOCOOHOCTH METOUKM O0yUEHUs TOMOJIOTHIYECKOMY MPOESKTUPOBAHHIO
IIPOBE/ICH NEJAroruuyeckuil sKcrepuMeHT. B yueOHOM mpoliecce NMPUMEHSUTUCh MPOMBIIIICHHBIE
MakeThl MPUKIAIHBIX nporpamm Siemens NX [20] nns pa3paOOTKHM TeOMETPUYECKHX MOJETeH,
NASTRAN [21] nnis BBIIOTHEHUST MHXEHEPHOTO aHanu3a KOHCTpyKui 1 PLM-cucrema Windchill
[11] nns ynpaBiaeHHsI IPOEKTHBIMU TaHHBIMH.
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K yyacTuio B nmegarornyeckom 3KCHepUMEHTE MPUBJICYEHBI 5 TPy CTYIAEHTOB TPETHEro M Isi-
TOr0 KypcoB cnenuaibHoCTH «CaMoJE€To- U BEPTONETOCTPOCHUE» C YUCIEHHBIM cocTaBoM 1015
4esioBeK. BIOOp CTyIeHUYEeCKUX TPy 00yCIIOBJICH CISAYIONMMEI cooOpaxkeHusiMu. Ha HagambHBIX
Kypcax MOATOTOBKH CHEIHATMCTOB U3y4al0TCs MPEUMYIIECTBEHHO AUCIUILTUHBI MATEMaTHYECKOTO
U €CTECTBEHHOHAay4HOro nukia. Ha TpetbemM Kypce HauMHaeTcsl u3yyeHue AUCLMILINH podeccuo-
HAJIBHOTO IIMKJIA U, B YACTHOCTH, METOJI KOHEUHBIX 3JIeMeHTOB. Ha msToM Kypce 3aBepiiaercs MH-
KEHEepHasl MOJAr0TOBKA, MPUOOPETAIOTCS HABBIKUM PabOThl C CHUCTEMaMU MH)KEHEPHOI'O aHaiu3a U
PLM-cucremamu. B mporiecce nenaroruueckoro 3KCrepuMeHTa pacCMaTpUBAETCsl BOIIPOC O Liejie-
COOOpPa3HOCTH BHEIPEHUS MPEIJIOKEHHON METOAMKH OO0Y4YeHHS! TONOJOTMYECKOMY IPOEKTUPOBa-
HUIO KOHCTPYKIMHA B yueOHBIH mpoliecc aBHAMOHHBIX crenuanbHocTeil BY30B cpennux kypcos
oOydeHwus.

s oueHku 3¢pQexkTUBHOCTH OOyUEHHUs TOIMOJIOTMYECKOMY MPOEKTUPOBAHUIO KOHCTPYKIIHIMA
WCTIOJB30BaH KpUTEpHid @ [22], KOTOPBIA yUUTHIBAET 00BbEM U APPEKTUBHOCTh MPUMEHEHUS 3Ha-
HUM:

(2) O=0Q-P,

rzae £ — noaHoTa NpopaboTKU MPOEKTa, onpenenseMas skcnepTHo B auanaszone (0+100 %); P — no-
CTHTHYTBIN TIOKa3aTelb 3(P(HEKTUBHOCTH MPOSKTHOTO PELICHHUSI.

B kauecTBe 3KcmepTa BBICTYIAN MPENoAaBaTeNb, OLCHUBABUIMNA BBIIOJHEHHUE KaXI0T0 3Tama
MIPOEKTa B Cpejie yueOHO-HAYYHOTO BUPTYAJIBLHOTO MPEATIPUATHS.

ITokazatens 3¢ (eKTUBHOCTH Ha i-oM 3Tane P onpenensics no Gopmyie [9]:

Got
(3) fi= ﬁ

rae G,, — cunosoit pakrop TOK, onpezensiempiii 1o cooTHOLIEHNIO (1) HHTErPUPOBAHKEM 110 00b-

éMy Tesa NnepeMeHHON MI0THOCTH; G, — CUIIOBOH (DaKTOp KOHCTPYKLUH, pa3pabOTaHHOH Ha dTame

MIPOEKTA, OTPEIeIIeMbIii HHTETPUPOBAHUEM 0 00BEMY KOHCTPYKIIMOHHOTO MaTepraa.

Ha pucynke 9 mpencraBieHbl pe3ylbTaTbl OOy4eHHUS CTYIEHTOB, JOCTUTHYTbIE Ha OCHOBE
npeuiaraeMoil Metonuku. Llukin yaeOHOro mpoeKTHpOBaHUsl OT 3HAKOMCTBA C MHTEpdeiicaMu aB-
toMatu3upoBaHHbIX cucreM CAD/CAE/PLM no coxpanenus utorooro otuéra B PLM pa3nenén
Ha 8 sTanoB. Ha «omopHoii» TpaeKTOpUU MOKa3aHbl PE3YyJbTaThl, KOTOPbIE MOT Obl JOCTUYb «HUE-
AJIbHBIN CTYJEHT, BBINOJIHMBIINN KaXKIbli dTall MPOEKTa C MAaKCHUMAJIbHOW OLIEHKOW M C MAaKCH-
MaJIbHBIM TTOKa3ateneM d¢pdexTuBHOCTH Pi=1.

@®opMbI TpaeKTOpUi 00y4EHUs CTYyAEHUYECKUX T'PYII, NOJy4YeHHbIE B pe3yibTaTe Meaaroruye-
CKOT'0 AKCIIEPUMEHTA, BU3YaJIbHO MOX0XKHU Ha OYKBY «S». Takas TeHIEHIUS CBUIETEIBCTBYET O HE-
MIOCTOSIHCTBE CKOPOCTH MPUOOPETEHMs 3HAHMM M HABBIKOB HA pa3HbIX ATarax MPOEKTHBIX paboT.
Amnanorndneie «S»-00pa3Hble KpUBBIE, XapakTepusytomue 3 (HeKTHBHOCTh 00ydeHUs] aBTOMATH3H-
POBaHHOMY MPOEKTUPOBAHUIO, IPUBOAATCS B paboTax [22, 23].

B pesynbrare BBINOJIHEHMS NMPOEKTA CTYAEHTAMHU JOCTUTHYTHl 3HAYEHMsI BECOBOTO KadecTBa
KOHCTpyKuui P; B nquanasone ot 0,87 no 0,96. Jlnsd cTyAeHTOB TPETbEro Kypca 3TOT NOKa3aTellb
coctaBui 0,87+0,94, nyst crynenToB nsitoro kypcea 0,88+0,96.

3HAuUEHUE MHTETPAJILHOTO IMOKa3aTelsl A BCEX CTYJEHTOB, y4acTBOBABIIMX B IeJaroruye-
CKOM 3KCIIEpUMEHTE, Ha 3aKJIIOUUTEIbHOM 3Tare coctaBuio P=81,7% co cpeqHuM KBajapaTuye-
CKUM OTKJIOHEHHEM 3HaueHU B BbIOOpKe 4,1 %. /L1 CTy/I€HTOB TpeThero Kypca 3TOT I0Ka3aTellb
coctaBui 79,2%, st CTyIEHTOB MATOro Kypca 85,5%.

OCO6EeHHOCTh MPOLECCOB YUEOHOT0 NPOEKTUPOBAHUS 0 MpeAaraeMoil MeTOJUKE 3aKIIH04aeT-
cs B Haymmunu dTana moaudukamuu CCK. B xoxe megarornueckoro sKCepuMeHTa CpaBHUBAINCH
TEXHUYECKHE PELICHUs, T0JyYeHHbIE CTyIeHTaMU nocie aHanu3a cuiioBoit paboTsl TOK (610K 3 Ha
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pucyHKe 3) ¥ Ha 3aKJIIOUYUTEIILHOM 3Tare oOy4eHHs (ITOCie BBITIOJHEHHs OJIOKOB 4—6 Ha pHUCYH-
ke 3). [l cpaBHEHUs CpelHUX 3HAUEHHH IByX BBIOOPOK Ha YKa3aHHBIX 3Talrax BBIOJHEHA CTAaTH-
cTHyecKas 00padoTKa rPyNIOBBIX PE3YJIbTATOB O0YUEHHSI CTYICHTOB C MCIIOJIb30BAaHUEM KPUTEPHUS
Creronenra [24]. BeigBieHO yBenuueHHe nokasatens 3QQpekTUBHOCTH oOyueHus P; Ha 8,2% 3a
cuér moauduuupoBanusi CCK. BpruncineHHsle smnupuyeckue 3HaueHus Kputepus CTbrofeHTa
OKa3aJIuCh OOJbIIE KPUTUYECKUX 3HAYCHUN MPH BEPOSTHOCTU JOIMYCTUMOI OLIMOKH, HE MpEeBbIIIa-
romei 5%. CrenoBarenbHO, MEIaroruyeckoe BO3JCUCTBHE METOJIUKU OOy4YeHHs Ha OCHOBE YCO-

BEPIICHCTBOBaHHBIX NporieccoB npoektupoBanus CCK spisercs 3hdhekTuBHBIM.
qr %A

100

80

60

40
20
1) B
T, wen

0 3 10 15 20

T — BpeMmst yueOHOT0 MPOEKTUPOBAHHUS, BBIPAXKEHHOE B HENIENSIX, @ — HHTETPaIbHbIN KPUTEPHIA;
1 — «omopHast» TpaeKTopus 00yueHus; 2,3,4 — TpaeKTopuu 00yUYeHUs! TPYII CTYACHTOB 3 Kypca;
51 6 — TpaekTopuM 00y4EHHs TPYIII CTYIEHTOB 5 Kypca

PI/IcyHOK 9— PeByJ’IBTaTBI NneJarorn4eCKoro SKCnepumMeHTa

3aknroyeHue

[IpencraBnena MeToauka OOy4YeHHS TOMOJIOTHYECKOMY MPOEKTUPOBAHUIO KOHCTPYKUUH, 00b-
EQUHSAIOIAs CIEAYIOIINE ACTIEKTHI:
= te3aypyc lIpO «Ipoextuposanne CCK»;
=  0a3y y4eOHBIX 3a/laHUIl HAa TOMOJOTHYECKOE POCKTHPOBAHNE KOHCTPYKIIHIA,
= mpouecchl yueOHoro mpoektupoBanusi CCK Ha ocHOBe mMonenu nehopMUPYEMOro TBEPIOTO

TeJa MepeMeHHOoN MIoTHOCTH [ 1, 5, 15], Xapakrepusyronimecs akTUBHON TBOPUECKOM CaMOCTO-

ATeIbHON paboTOol 00yUaroluXCs B MPOLIECCE OTHICKAHUS PAllMOHANBHBIX PELICHHH;
®  JMarHOCTHMKY PE3yJIbTaTOB O0YUYEHHS C OLEHKOM CTaTUCTUUECKON JOCTOBEPHOCTH.

Pe3ynbpTaThl megarornyeckoro 3KCIEpUMEHTa CBUIETENLCTBYIOT O pabOTOCIIOCOOHOCTH Tpe-
CTaBJICHHON METOAUKU OOyYeHHs TOMNOJOTMYECKOMY MPOEKTUPOBAHMIO KOHCTpYKIMM. Ilpu 3Tom
pe3ynbTaThl 00yUYeHUs, TOCTUTHYTHIE CTYJICHTAMH TPEThEro Kypca, OKa3anuch OJIM3KU K 3HAUCHUSIM
[I0Ka3aTesei CTyJIEHTOB IISATOr0 Kypca, 4YTO CBUJETENILCTBYET O LIE€J€CO00Pa3HOCTH BHEAPEHUS Me-
TOJIMKH O0YUYEHUS TOMOJIOTMYECKOMY MPOSKTUPOBAHUIO KOHCTPYKIIMIA B Y4eOHBII IpoIiecc aBHaliy-
OHHBIX crieruaiabHocTet BY30B, HaunHas yxe co cpeJHUX KypcoB 00ydYeHUsI.

Cnncok UCTOYHUKOB

[1] Komapos, B.A. IlpoexTrpoBaHNe CHIOBBIX CXEM aBHAIMOHHBIX KOHCTpyKiwmii / B.A. KomapoB // AxTyanbHbIC
MPOoOIeMBI aBHAIMOHHOW HAYKU M TeXHUKH. — M.: MammHoctpoerne. — 1984. — C. 114-129.

510 N4(22)/2016, v.6, Ontology of Designing




A.B. bonowipes, M.B. Ilasenvuyx

[2] Bendsoe, M.P. Generating optimal topologies in structural design using a homogenization method / M. P. Bendsoe,
N. Kikuchi // Computer Methods in Applied Mechanics and Engineering. — 1988. — V. 71. — No. 2. — P. 197-224.

[3] Komapos, B.A. Tounoe npoekruposanue / B.A. Komapos // Ourosorus npoekrupoBanus. — 2012. — Ne 3(5). —
C.8-23.

[4] Komapos, A.A. OCHOBBI IPOCKTUPOBaHMsI CUIIOBBIX KOHCTpyKImi / A.A. Komapos. — KyiiObimes: KyiiObliiieBck.
KHIKH. U31-Bo. — 1965. — 88 c.

[5] Komapos, B.A. TloBbilienne »ECTKOCTH KOHCTPYKIMHA TononoruueckuMu cpeacrsamu / B.A. Komapos // BectH.
Camapck. roc. a’pokocMm. yH-Ta. —2003. — Ne 1. — C. 24-37.

[6] Bonowvipes, A.B. PazButue METOANKH MPOEKTUPOBAHUS CUIIOBBIX CXEM aBHALIMOHHBIX KOHCTPYKLHUHN C UCIIOJIBb30Ba-
HHEM MOJIENH Tena nepeMeHHol wiotHocTr / A.B. Bonasipes, M.B. [laBenbuyk // M3Bectrss Camapckoro Hay4qHO-
ro ieaTpa PAH. —2013. — T. 15. — Ne 6(3). — C. 603-606.

[7] Bonowvipes, A.B. ®opmanuzanusi NPOESKTUPOBAHUS CHIIOBBIX CXEM ABHAIMOHHBIX KOHCTPYKIHN Ha OCHOBE IpO-
reccHoro noaxozna / A.B. bomasipes, M.B. IaBensuyk // ABTomaTtm3anus. CoBpeMeHHBIe TexHOMornu. — 2015. —
Ne 5.—C. 37-39.

[8] Komapos, B.A. AOC u umxenepnas naryurus / B.A. Komapos, A.B. ConoBoB // BecTHUK BBICIICH IIKOJIBI. —
1986. — Ne 2. — C. 30-33.

[9] Komapos, B.A. KomnbroTepHbie TpeHaXEPHI 111 KOHCTpYKTOpoB / B.A. Komapos, A.A. Uepenarukos // Obmiepoc-
CUHCKUI HaydyHO-TeXHHYecKuH xypHal “Tlonét*. — 1999. — Ne 8. — C. 31-36.

[10] Yepenamxos, A.A. OOydeHue aBTOMATH3MPOBAHHOMY MPOCKTHPOBAHHIO C HCIOJIB30BaHUEM Y4eOHO-HAYYHOTO
BUpTyasIbHOTO nipeanpustust / A.A. Uepenamko, A.B. bykarun // Bectn. Camapck. roc. aspokocM. yH-Ta. — 2012.
—Ne 5 (36). — C. 342-345.

[11]1Mopo308, B.B. OcHOBBI TeXHONOTHI HH(POPMAITMOHHON TIOAJICPIKKH H3ACTHIA MAITHHOCTPOCHNUS: yueOHOe TocoOne
/ B.B. Mopo3sos, A.b. Kocrepun, I1.B. Ctpenkos, A.B. ®omun. — Bagumup: M3n-Bo Bmagumup. roc. yH-Ta. —
2009. 252 c.

[12]1Bopzecm, H.M. Viepapxudeckue W acCOIMATHBHBIC CBSI3M MEXIY TEPMUHAMH B Te€3aypyce Ha MPHMEpE CIOBaps
npoekranra / H.M. boprecr, JI.B. Illycrosa, C.P. 'mmataunoBa // Becta. Camapck. roc. aspokocm. yH-Ta. — 2012.
—Ne 2(33). — C. 228-236.

[13]1HIycmosa, /I.B. Tlogxon k pa3paboTKe CEMAHTUYECKAX OCHOB MH(DOPMAIMOHHBIX CHCTEM IS MPOCKTUPOBAHUS H
Mpou3BoACTBa aBuaronHon Texuuku / [I.B. Illycrosa // Ontonorus npoektuposanus. —2015. —T. 5. — Ne 1(15).
—C. 70-84.

[14] Beiicxaap, T.A. YenoBeueckuii (akrop B NPOESKTHPOBAHMM aBHAIMOHHBIX KoHCTpykumit / T.A. Beiicxaap,
B.A. Komapos // O0mepoccuiickuii HaydHO-TexHu4eckui xxypHai “Tlonér*. — 1998. —Ne 1. — C. 17-23.

[15] bonowvipes, A.B. PazButue TEXHOJOTMU NMPOESKTUPOBAHUS aBUALIMOHHBIX KOHCTPYKIMM Ha OCHOBE MOJEH Iepe-
MeHHOW TuiotHOCTH / A.B. Bonmpipes // Obmepoccuiickuii HayuHO-TexHUUecKHd kypHan “Tlomér*. — 2009. —
Ne 11.—-C. 23-28.

[16] Komapos, B.A. BecoBoii aHanm3 aBUAIIMOHHBIX KOHCTPYKIHIL: TeopeTudeckue ocHOBH / B.A. Komapos // O6me-
poccuiickmit HaygHO-TexHn4Yeckuid )xypHaI “Tlonér”. — 2000. — Nel. — C. 31-39.

[17]CBuaeTenhCTBO O TOCYJAPCTBEHHOM PETUCTpaIiy 0a3bl JAaHHBIX « Y 4eOHBIE 3aJaHUS Ha MMPOSKTUPOBAHUE CHIIOBBIX
CXeM aBHALMOHHBIX KOHCTpykuuii» / A.B. Bonapipes, B.A. Komapos, M.B. IlaBenbuyk. Poccuiickas ®enepanusi.
M.: POCITATEHT. — Ne 2016620151; 3aper. 02.02.2016; omy61. 20.02.2016.

[18] bonovipes, A.B. ABTOMATH3UPOBAHHOE MPOCKTHPOBAHUE CHIJIOBBIX IIMAHIOYTOB: METOJ. yka3aHus / A.B. bommipl-
peB, B.A. Komapos. — Camapa: 13xn-Bo Camap. roc. aspoxocm. yH-Ta. — 2007. — 40 c.

[19] Xymopckoi, A.B. [lunaktiudeckasi 3BpUCTHKA: TCOPUS U TEXHOJIOTHUsS KpeatuBHOro oOydueHus / A.B. XyTopckoit. —
M.: U3n-Bo MI'Y. —2003. — 416 c.

[20] danunos, IO. Tlpaxtiueckoe uctnonb3oBanne NX / FO. lanunos, 1. Apramonos. — M.: JIMK Ilpecc. — 2011. —
332c.

[21] Poiukos, C.I1. MSC.visual Nastran mms Windows / C.I1. Perakos. — M.: HT Ilpecc. —2004. — 552 c.

[22] Yepenamixos, A.A. Metonuka oueHkr 3(pPEeKTUBHOCTH MOATOTOBKH IEJIEBOTO TIEPCOHANIA MAITMHOCTPOUTEIHHBIX
CAIIP / A.A. Yepenamkos // 3Bectust Camapckoro Hayunoro meaTpa PAH. —2011. — T. 13. — Ne 4(3). — C. 896—
899.

[23] Terdalkar, S.S. Graphically driven interactive finite element stress reanalysis for machine elements in the early
design stage / S. S. Terdalkar, J. J. Rencis // Finite Elements in Analysis and Design. — 2006. — V. 42. — Ne 10. —
P. 884-899.

[24] Kbtgepsane, A.A. Metons! ucciienoBanus B npodeccronanbHoil negaroruke. — Tamumn: M3n-so «Banrycey. — 1980.
-335c.

OHTOJIOTHS IPOEKTHPOBAHMS, TOM 6, Nedh(22)/2016 511



Memoouxa obyuenuss mononocuveckomy npoeKmupo8aHurO KOHCMpYKyui ...

TRAINING TECHNIQUE FOR TOPOLOGICAL STRUCTURES DESIGNING
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Abstract

The article describes the training principles for topological structures designing. The ontology of subject area "The
structural load-carrying layout designing" is given. The training technique of automated designing structural layouts
using deformed solid body model with variable density is proposed. The educational process is based on creative peda-
gogy methods and is carried out in the environment of an educational and scientific virtual enterprise. The classification
of training assignments for structural layouts designing is presented. Assignments are characterized by a multiplicity of
engineering solutions and uncertainty in decision-making by rational structural layout. An example of a training as-
signment with the spatial design area, showing the aircraft fuselage structural layout designing in cutout region, based
on deformed solid body model with variable density is given. The problems of assessment of training results the topo-
logical structural designing are considered. The results of the pedagogical experiment, demonstrating efficiency of the
proposed training technique, are presented.

Key words: designing, topological optimization, continual model, training, thesaurus, decision making, pedagogical
experiment.

Lumuposanue: Boldyrev AV, Pavelchuk MV. Training technique for topological structures designing based on a varia-
ble density body models. Ontology of Designing. 2016; 6(4): 501-513. DOI: 10.18287/2223-9537-2016-6-4-501-513.
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AHHOTauuA

B cratbe paccMarpuBaeTcs COCTOSHHE TEOPHU M NMPAKTHKH OHTOJOTHH MOHATHHHOIO ammapata Jyisi o0-
paboTku OubaHorpaduueckoil HHGOPMAIMKH. YTOUYHSICTCS CYIIHOCTh OHTOJOI'HMH OCHOBOIOJIATAFOIINX
MOHATHH amnmapara oubnuorpaduu. PackpeiBaercst cTpykTypa TepMuHa «Oudanorpadus». Onpenensor-
Csl CoZIepKATEIIbHBIC XapaKTepucTuku oudrorpaduu. [loscHseTcs Ha3HaueHue Oudauorpaduu, 6uoIHOo-
rpadudeckoit uHGopMmaru, 6HOIHOrpaduUECcKoro crucka, oOndauorpaduueckoii 3amnucu, oudiuorpadu-
YeCcKOro onucanus u onbnuorpaduyeckoit ccputku. Boienstorest Baxusie ocobennoctr [OCT 7.1-2003
n 'OCT P7.0.5-2008, mokaspIBarolye pa3Indus B 3JeMeHTax OnOmmorpaduueckoro onucanus u Ouo-
norpagpuueckoil ceputku. [Ipeanaraercst kinaccudukanms oudanorpadun. C yuérom aHannza IMOHATHHA-
HOTo ammapara ¥ OOOOIIEHHOH CXeMbl OHOIHOTpapUYecKOro ONMUCaHMS CTPOMTCS MEHTAlbHas KapTa
Ooubnmorpaduyeckolt MHPOPMANUU. DTO MO3BOIIIO CHOPMUPOBATH CTPYKTYpy OMOIHOTrpadmuecKoi
nHpopManuu B Buae XML—mokyMeHTa Ui aBTOMaTH3aIMH pa3oopa Oudbmmorpadudeckoi mH(GopMarmm
1 GopMupOBaHUS WHPOPMALMOHHONW CTPYKTYPHI B IPOTPaMMHOM MOJYJIE CHHTe3a OMOIHOTpadaecKux
CCBIJIOK.

Knrouesote cnosa: 6ubnuocpagpus, 6ubnuocpaguueckas ungopmayus, onmonozus, oubiuoepaguueckas
3anUCh, CHOCKA, CCHUIKA.

Humuposanue: Jlocynosa,0.C. OHTONOTHS NOHITUIHOTO ammapara Juis o0paboTku Oubmuorpaduye-
ckoit nadopmanuu / O.C. Jlorynosa, E.A. Unsuna, C.H. ITonos // Onronorus npoekruposanust. — 2016.
—T. 6, Ne4(22). — C. 514-524. — DOI: 10.18287/2223-9537-2016-6-4-514-524.

BBepeHue

B HacTosiee Bpemst chOpMHPOBAINCH YCTOMYMBbBIE PEKOMEHJAIMHU 10 MOATOTOBKE HAYYHbIX U
yueOHbIX n3ganuil. ONHUM U3 KOMIIOHEHTOB U3JaHUs sBJseTcs Oubauorpadguueckuil Crnucox (cru-
COK HCIIOJIb3YeMOH JIUTepaTyphl), KOTOPbIH 0POPMIISETCS B COOTBETCTBUU C HOPMATUBHBIMU JIOKY-
MeHTaMHu. Bo Bcex cTpaHax MPUHSATO MHOXKECTBO CTAHIAPTOB M PEKOMEHAAUWi ais odopmieHus
oubnuorpaduueckoro cnucka [1, 2].

MHorue 3apyOexHble W3JaHUs MPUHUMAIOT myonukamuu B gopmare TeX, KOTOpHIA mpemxy-
cCMaTpuBaeT crnernuaibHbie Bo3MokHOCTH (BibTeX) nns opopmnenus 6ubmuorpaduueckux omnuca-
HUI HMCIOJIb3yEeMBIX MCTOUYHHUKOB. [ kaxkmoro m3 cruiei opopmienus oubnuorpadum (APA,
MLA, AMA, OSCOLA wu T.1.) CyIIEeCTBYIOT aBTOMaTU3UPOBAHHBIC CPEJICTBA, IMO3BOJISIONINE BbI-
MOJIHUTE €€ odopMiIeHHe, coONoas ycTaHoBIeHHbIe TpeboBanus [3-5]. Ilpu wucnonb3oBaHuM
CTaHJAPTOB M CTUJIEH O()OPMIIEHUSI BO3HUKAIOT MIPOOJIEMBI ¢ TOJIKOBAaHHEM MOHATUHHOIO anmapara
o6ubnuorpaduu. Monozaple Hcciae0BaTeNN CTAIKUBAIOTCSA ¢ MpobiIeMaMu MpaBUIBHOTO odopmite-
Hus OuOmorpadguieckoil HHPOPMAIMK 110 TAKUM MPUIMHAM KaK CIEHU(PUIHOCTh TEPMUHOJIOTHH,
UCTOJIBb3YEeMOM B cTaHAapTax 1mno oGopMiIeHHI0 OHOIMOrpaguuecKoro OnucaHus, OTCYTCTBHE CBO-
0O0ZHOr0 PacHpOCTPAHEHHOI'O MPOrPaAaMMHOr0 obOecredeHus: A (GOPMHPOBAHUS PYCCKOS3BIYHBIX
CCBUIOK TI0 POCCUHCKHM CTaHAAPTAM.
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1 AHanu3 NnOHATUMHOrO anmnaparta ansa o6paboTkn 6ubnuorpacun

B pamkax npezcraBisgeMoil paGoThI 1101 OHTOJIOTHEH MOHATUIHOTO amnmnapara aBTOpbl IOHUMA-
IOT 3HaHUS 00 UCTIONB3YeMBIX 00BEKTaX, MPOIECCAaX, CBOMCTBAX U OTHOLICHUSX, KOTOPBIE SBIISIOT-
sl XapakTepHbIMU [yt 6nbanorpaguu. O6beKTaMu B OHTOJIOIMH NOHATUIHOTO anmnapara siBisioTCs
TePMHHBL: «OubmMorpadus», «oubnmorpaduueckas wHPOpMAIULY, «OUOIUOTrpaPUUCSCKHA CITH-
cok», «Oubnuorpaduueckas 3amuch», «OoubIMorpaduueckoe ommcanue», «oudmHorpaduyueckas
CCBUIKa», a CBOWCTBAMH — CTPYKTypa Oubnuorpadudeckoit napopmamnmu [6-8].

Tepmun «6ubnuorpadus» B pazHoe BpeMsl TPAKTOBAJICS HeoAHO3HA4YHO [9-15]. [lonaTuitHbiit
anmapar Oubiauorpaduy HaYMHAET CBOIO MCTOpHIo B [IpeBHelt I'pennu. DTOT TEpMUH TPOIOIIKH-
TEJIbHOE BpEMsI IMPUMEHSUICS B 3HAYEHUU KHUTOONMUCAHHE ((KOMMPOBAHHE KHMI», «COCTABIICHHE
nepeuHs KHUr») [9, 10], a panee B 3HaueHUH «KHUTrOBeAeHUE» [11].

Conepxxanue TepMUHa «OubOIMOrpadus» MEHSAJIOCh OT MPOCTOro 3HAYEHHs] — KOMMPOBAHUE
KHUT, COCTaBJICHUE CITMCKOB KHHT, Hay4YHasl TUCIMIUIMHA; 10 OOIIMPHOTO — MOJArOTOBKA, PAacHpo-
CTpaHeHUE M UCHoib30BaHue Oubanorpaduueckoit uapopmauuu. B utore B 'OCT 7.0 — 99 «MH-
(hopMaMOHHO-ONOINOTEYHAsT e TETbHOCTh, Onbnmorpadus. TepMUHBI U ONpeaeNIeHUs» TEPMHUH
«Oubnuorpadus» onpeaenéH Kak MOArOTOBKA, paCIpOCTpaHEHHE U MCIONIb30BaHue Oubanorpadu-
yeckoit nHpopmanmu. Ha pucynke 1 nmpuBeaeHa cxema npeoOpa3oBaHusl MOHATUHHOTO CONCPIKAHUS
TepMHuHA «Oubmuorpadusy.

Nudopmanunonnas

Knuromnucanue Knurosenenue JleaTenbHOCTD uHbpacTpykTypa
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yKazaTelb
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I'OCT 7.0-99 «MudopmainoHHO-0nOIoTeUHas fedren
TepMHHBI U ONpeneaeHUs»

Pucynoxk 1 — Cxema npeoOpa3oBaHusi OHATHHHOTO COJIEpKaHKs TepMUHA «OnOInorpadus

bubnuorpaduueckas uHpopmaIus SBISETCS CTPYKTYpHOU yacThio Oubnuorpaduu. [Ipu pac-
CMOTpPEHUH JTOKyMeHTorpadudeckoit reopun oudanorpadun O.I1. KopuryHoBa BBISIBICHO omnpeze-
neHue 6ubanorpadpuueckol MHGOpPMALUH «...T10 ONpeNeIEHHBIM MpaBUilaM OpraHU30BaHHAsl WH-
dbopmanms 0 JOKyMEHTaX, COACUCTBYIOMIAs peau3allii COOTBETCTBUH MEXIy JOKYMEHTaMHU M UX
norpedutensmu» [9]. Kpome storo, O. II. KopmyHoB noguépkuBaer pyHkuuu 6ubnuorpaduye-
CKOM MH(OPMALUU B MPEICTABICHUH «JOKYMEHT — MOTPEOUTEINb): MOUCKOBYI0, KOMMYHHKATHB-
Hy10, oleHOuYHYy!0. KoppekTHast 6ubnuorpaduyeckas nHPopMaLus Mo3BOJISET OCYIIECTBUTh OUCK
TPYAOB TI0 TEME MCCIICIOBAHMUS.

Ha pucyske 2 Ha npuMepe 00pa30BaTeIbHOTO YUpexkIeHHUs IpUBEACHA CXeMa, oToOpakaroas
(GyHKIIMOHAbHOE Ha3HaYeHHe Oubnuorpaduyeckoil nHOpMAIMU MEXKIY CyObeKTaMu (CTYACHTHI,
Hay4Ho-Tiegarorudeckue paboruuxu (HIIP)), ucrnons3yromumu 6ubnrorpagudeckoe omnucanue.
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PucyHok 2 — dyHKIMOHATBHOE Ha3HaYeHHe Onbarorpaduueckoil nHPopMaluu B 00pa30BaTeIbHOM YUPEKICHUH

2 CrpykTypa bubnuorpacuyeckom sanmcu

bubnuorpaduyeckas 3anuck BXOJUT B cocTaB Oubnuorpaduyeckoit uapopmanuu. OCHOBHON
qyacTeio OuOnmorpaduyecko 3anucu sBisieTcss oubnmorpaduyeckoe onucanue (pucyHok 3). buo-
auorpaduyeckas 3amuch MOXET BKJIIOYATh TaKXKe 3aroJIOBOK, TEPMHUHBI MHJEKCUPOBAHUS (KIacCH-
(buKaMOHHBIE WHIEKCHI W MpeIMETHbIE PyOpPHKH), aHHOTAIMIO (pedepat), mudpsl XpaHEeHHUS J10-
KYMEHTa, CIIPaBKU O J00aBOUYHBIX OMOIMOrpaduuecKux 3amucsx, JaTy 3aBepiieHus: 00paboTKu J10-
KyMEHTa, CBEJICHHs CITy)KeOHOro Xapakrepa [2, 16].

bubnuorpaduueckas 3anuce sBaseTcs onbIMorpadUUecKUM COOO0IeHHEM, 3aUKCUPOBAHHBIM
B JJOKyMeHTanbHOU (opme [17].

bubnuorpaduueckuii CIucoK sBIISETCS YacThio OMOIMOTrpaduueckoil HHPOPMAIIMK U COCTOUT
n3 OubnIMorpaguUecKuX OMUCAHUHA WCIOIB3YyEMbIX MCTOYHUKOB MHPOPMALUHU. YTIPOIIEHHBIM Ba-
puanToMm OmbIMorpaduueckoro omnucaHus sBisercs oubauorpaduyeckas ccouika [1]. bubmmorpa-
(udeckas CChUIKa COACPKUT MHPOPMALIUIO, MUHUMAIBHO HEOOXOIMMYIO ISl TIOMCKa Oubimorpa-
(hUYecKOro NCTOUYHHUKA.

HccnenoBatenu npu ucnonb3zoBanuu ['OCToB u TpeGoBaHuil M3MaTenbCTB Uit 0hOpMIICHUS
O6ubarorpaduuecKoro OnMucaHus CTAIKUBAIOTCS C HEOHO3HAYHON TPAKTOBKOW TEPMUHOB:
"  JCIMOJIb30BaHUE MOHATHUS Onbnmorpadus mpu onucanuu OubIMorpaduIeckoro CImcKa;
= omnpeaeneHre OubarorpaduIECKOro onucaHus Kak Ondnorpaguaeckoi 3anucu;
"  OTCYTCTBHE OTIMYMN MEXKAy OnOIMorpau4eckuM OrrMcaHueM U CChUIKOM;
= puccienoBarenu HeBepHO TpakTyroT onpeaenenus ['OCT 7.1-2003 u I'OCT P7.0.5-2008.
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Jlorynora O.C.

JloryHnosga, E. A. UnvuHa, IO. b. KyXTa uap. ; MFTV. -2-e
W31., mepepad. u gorm. - Marautoropek : MI'TVY, 2015. - 276
¢. : ., Tabn. - ISBN 978-5-9967-0706-5.

Kype nekuui coaepxuT TeopeTHHecKuil MaTepuan u OCHOBHBIE allrOPHTMbI » 3
06paboTKI AKCMEPUMEHTAITLHBIX TAHHBIX, IPUMEHseMble B IPOMBIILIEHHOM
CTaTHCTHKE H IIpeJHasHaueH JIsl CTYJEeHTOB H acllUpaHTOB YKPYNHEHHOH
rpynmnsl 09.00.00 «Mubopmarika 1 BEIUUCINTEIBHAS TEXHUKAY.

MarsuTOropcKuii rocy 1apCTBEHHbIi

5= TEXHUUECKUTl yHUBEPCHTET YK 681.3.06:800.92(075) I——» 4
um. .M. Hocopa, 2015

1 — 3arooBok OubIMOrpadguuecKkoit 3ammucu, coaepKamuil uMs Jmna; 2 — oudnuorpaduyeckoe ONUCAHHE,
3 — anHOTaAWs; 4 — MHICKC KIACCU(UKALNHU TSI MACCOBBIX OMOTHOTEK;
5— CBCICHUS O BBIITYCKAOIIEM U U3JAI0IIEM YUPCIKIACHUAX

Pucynok 3 — bubnuorpadudeckas 3amich Ha aHHOTUPOBAHHOM KapTOUKE TEXHUUCCKOW OMOIMOTEKH
MI'TY mnm. I'.1. HocoBa

3 CpaBHuTenbHbIN aHanu3 Tpe6oBaHun NOCT 7.1-2003 u TOCT P7.0.5-2008

Paccmotpum tpeboBanus 'OCT 7.1-2003 — «bubmmorpadudeckas 3anuch. bubmmorpadude-
ckoe onucanuey. CTaHIapT ycTaHaBIMBAaeT oOIue TpeOOBaHUS U MpPaBHIJIA COCTaBIEHUS OHOINO-
rpaMuecKoro ONMMCAaHHS JTOKYMEHTA, MPUMEHSETCS IS JOKYMEHTOB, HCIOJIb3yeMbIX OuOIHoTE-
KaMH, OpraHaMi Hay4YHO-TeXHUYeCKON MH(OpMaLMU, LIEHTPaMH TOCYJapCTBEHHON Oubmuorpadum,
W3JIaTeNSIMU, IPYTUMU HAayYHBIMHU YUPEKIEHUSIMHU, HE UCIOJB3YETCS JUIsl ONMCAHUS MHUHMMAJIBHO
HeoOxoaumoit yactu uHpopmalru 00 ucrounuke. CTaHIapT HE pacnpocTpaHseTcs Ha Oubauorpa-
(udeckue cchuIKH [2].

I'OCT P7.0.5-2008 — «bubnuorpaduueckas ccbulka» yCTaHAaBIMBAeT oOlIue TpeOoBaHUA U
MpaBUjia COCTABJICHUS OMOMMOrpaduuecKol CChUIKU: OCHOBHBIE BUbI, CTPYKTYPY, COCTaB, pacrio-
JoxeHue B TokyMmeHTax. CTanaapT pacnpocTpaHseTcs Ha Oubianorpaduueckue CChUIKH, UCTIONb3Y-
eMble B OIyOJMKOBAaHHBIX U HEOINYOJMKOBAHHBIX JOKYMEHTax Ha JI0ObIX Hocureasix. CraHmapt
MpeIHa3HauyeH 75l aBTOPOB, PEAAKTOPOB, n3natenei [1].

B Tabnuue 2 npuBeneHO CpaBHEHHE OCHOBHBIX MOJIOKEHUM M MPUHILIMIIOB, MPEACTABICHHBIX B
I'OCT 7.1-2003 u I'OCT 7.0.5-2008. Pe3ynbTaThl cpaBHEHHUsI MOKA3bIBAIOT, YTO MOHATHS «OUO-
arorpaguUecKoe ONMHUCaHue» M «Oubnmorpaduyeckas CChUIKA» SBISIOTCS CXOXHMHU CO CTOPOHBI
00BEKTOB COCTABJICHMS, HO OTJIMYAIOTCS B OMpEAeTCHHUSIX U 00sS3aTeNbHbIX (HEOOXOIUMBIX) 3JIe-
MEHTaXx.

Ha pucynke 4 nmoka3zana o0o0iieHHas cxema OuOIMOrpaguueckoro OMMcaHusi, KOTopas COOT-
BercTByeT TpeboBanusm 'OCT 7.1-2003 u 'OCT P7.0.5-2008.
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Tabnmmna 2 — OCHOBHBIE TIOJIOKEHUS W MIPUHITAITEI CTAHIAPTOB

OOBeKT I'OCT 7.1-2003 I'OCT P7.0.5-2008
bubnunorpaduueckoe Copepxut 6ubnuorpapudeckne cepeHus | OTCyTCTByeT
OIMCaHue 0 JIOKyMEHTE, MPHUBEICHHBIC IO OIpee-

JECHHBIM IpaBHJIaM, YCTAaHABIMBAIOINM
HAIIOJIHEHUE U MOPSAIOK ClIeA0BaHUs 00a-
CTell W DIEMEHTOB, M IpEJHA3HAYCHHBIC
JUIsl uAeHTH(UKAIMU U O0IeH XapakTepH-
CTHKH JIOKyMeHTa (11. 4.1).
Bubmorpaduaeckas OTcyTcTBYET Bubmmorpaduyeckas ccplika SIBISETCS

CCBUIKA YacThIO CIIPABOYHOTO armapara JoKy-
MEHTa U CIIy)KHT UCTOYHHKOM OHOIIHO-
rpadudeckoil mHpOpMAIH O IOKY-
MEHTax — 00BEKTaX CCHUIKH.
Copmepxut Oubmuorpaduveckne CBe-
JCHUS O LMTHPYEMOM, paccMarpuBae-
MOM WM YHOMHHA€MOM B TEKCTE JO-
KyMEHTa JAPYroM JOKyMEHTe, He00Xo-
JIMbIE U JJOCTaTOYHBIC JUISl €r0 HJCH-
TUUKAIMK, TIOMCKa W O0MIeH Xapak-
tepuctuku (n. 4.1,4.2)

OOBEKTHI Bce Buapl onmyOnMKOBaHHBIX M HeomyOnu- | Bece Buabl OnMyOJMKOBaHHBIX M He-
COCTaBJICHUS KOBaHHBIX JIOKYMEHTOB Ha JIFOOBIX HOCH- | OMyOJIMKOBAaHHBIX JOKYMEHTOB Ha JIIO-
O6ubsmorpaduueckoro | TeNsX — KHUTH, CEpUAbHbIE M Jpyrue | ObIX HOCHUTENsX (B TOM YHCIE DJIEK-
ornmcanust / MIPOJIOJDKAIONINECS] PECYypChl, HOPMATHB- | TPOHHBIC PECYPCHI JIOKAJIBHOTO M YAa-
6nbmmorpaduaeckoit HBIC M TEXHHYECKHE JOKYMEHTBI, 3JIeK- | JEHHOTO JOCTYIIA), @ TAK)KE COCTABHBIC
CCBUIKH TPOHHBIE PECYpPCHI; COCTaBHBIC YacCTH JIO- | YacTH JOKyMEHTOB (11. 4.3)

KyMEHTOB; I'PYIIIEI OJHOPOIHBIX U PasHO-
POJHBIX JTOKYMEHTOB (11. 4.2)

Ob6s13aTenbHbIC bubmuorpaduueckne cBegenus, obecme- | COBOKymHOCTE — OuOmmorpadhuaeckux

(HEe0O0X0aMMBIC) YUBAONINE HIACHTU(PHUKAIIMIO JOKYMEHTA. | CBECHHHA B CCBUIKE IOJDKHA oOecte-

DJICMCHTbI Hx IpUBOJAT B J'IIO6OM OIIMCaHUuU YHBaTh I/IJIeHTI/Iq)I/IKaHI/IIO U IIOUCK 06’])-
(m. 4.5.1) eKTa cchlIkH (11. 4.4)

0000 [] [0 [

1— 3aroyioBoK; 2 — OCHOBHOE 3arilaBue; 3 — CBEJCHHs, OTHOCSIIHECS K 3arjaBuio; 4 — CBEJICHHS 00 OTBETCTBEHHOCTH;
5 — cBeneHus 00 U3IaHUU; 6 — MECTO M3IaHUS;, 7 — U3ATENIbCTBO; 8 — MaTa u3anus; 9 — 00bemM

Pucynok 4 — Cxema 6ubmorpaduaeckoro onrcaHus cooTBeTcTBYyIomas TpedoBanusm ['OCTos

C yuérom omnpenenenus oudnuorpadpudeckoii nnGopmanuu [9] u 0000MEHHON cXxeMbl OUOIHO-
rpagu4IecKoro OMMCcaHusl MOCTPOEHA MEHTalIbHasl KapTa Oubnuorpadudeckoil mHGpOpMaIUK, KOTO-
past u300pakeHa Ha PUCYHKE 5.

J171s1 HamOJTHEHMS CTPYKTYPhl MEHTaIbHOM KapThl HEOOXOAMMO aBTOMATU3UPOBATh pazdop O6uob-
nuorpaduyueckoil nHGOpMaMKM Ha TOJS 3aJaHHBIE KapTOW, W TOCIEIyIoee IMPEICTaBICHUE B
dbopmate XML-nokymeHTa.
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HudbopmannoHspiit |

Wcnonn3oBaHHbIC
KaHa
npousBegeHus |
BuGnuorpaduueckuit I'oOCTw
CITUCOK LIMTUPOBaHHbIC TPY b odopMNeHuUs;
[ \ Wszanus | Tlonb30BaTETbCKIE
| cTunu oopmenus
3aronoBoxk | T
O6nacTb cBeAcHHIT 00
OTBETCTBEHHOCTH
| Jlanusle 06
O6nacTb 3arnaBus | A
bubnuorpadpuueckoe — =} HCTOYHHKE
bubnnorpagmueckan ,) OIHCAHIC O6nacTs PU3HIECKO  Mudopmany
uHpopmanus \ XapaKTePUCTHKU
O06nacTb H3JaHus
O06nacTb BLIXOAHBIX
JAHHBIX
[1]
\» Cchutka (CHOCKA) /// [1-4] jPacnonomeHMe
) | BTekcTe
[1-3,5] -

PucyHok 5 — MeHTanbHas kapta Ondauorpaduueckoi HHPpOpMaIuu

@parMeHT CTPYKTyphl B MIPOrpaMMHOM Kojie mociie pazbopa Oubnuorpaduyeckoii nHbopMma-
LY IPUBEIEH HUXKE.

<ListBiblio>
<ArticlesAtJournal>
'llcxomHasa CcTpoka
<ArticleAtJournal str="Tumodpeen, A.B.
AJBHOM ONTMMM3alLuu ajbTepHatus / A. B.
Tpymet CIMVMPAH. - 2008. - Bem. 7. — C.
'Ilosia CTPYKTYPE
<FirstSurname>TumMmodpeen, A.B.</FirstSurname>
<TitleArticle>Momenu M METOIE MHOTOKPUTEPUATILHOM
HaTtue</TitleArticle>
<ListSurname>A. B. Tumobeer, [. II. OuMurpuuenko</ListSurname>
<TitleJournal>Tpynme CHOUMPAH.</TitleJournal>
<YearPubl>2008</YearPubl>
<NumberPubl>Berm. 7</NumberPubl>
<PagesPubl>C. 182-194</PagesPubl>
</ArticleAtJournal>
</ArticlesAtJournal>
</ListBiblio>

Momesir M MEeTOOH
Tumobeer, IO. II.
182-194.">

MHOTOKPUTEPU—
Iuvmrpryesko //

OIITVMMM3aUMM aJIbTEep—

Ha pucyHke 6 cxeMaTHYHO TIpe/ICTaBiIeHA CTPYKTypa Oubnuorpaduu, BKIIIOYAIOIAs TEPMUHBI,
HEIIOCPEICTBEHHO CBSI3aHHBIE C TEMOM MCCIEN0BaHUA. JTa CXEMa MT03BOJISIET PACKPBITH 3HAYMMOCTh
Ka)KJ0r'0 U3 MOHATHI U BHECTH SICHOCTh B IOHUMaHUE TEPMUHOB.
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Ha pucyHke 7 npuBeneHsl 3iie-
MEHTHI OnbIMorpaduuecKoro omnuca-
| HUSL 1 OMOIHOTrpadMuecKoil CChUIKH.
Cxembl, IpUBEICHHBIC HA PUCYHKE 7,

bubnuorpadus

bubmorpaduueckas nnpopmarms
MOKA3bIBAIOT PA3JINYUs B HAIIOHE-
l l 1 HUU DJIEMEHTOB Ha mpumepe 6ubIno-
butnuorpaduueckuii bubnuorpaduyeckas Boisocka (cHocka) rpaqmqecxoro OIIMCaHWs KHWUIU, B
crmcox sanuck KOTOPOM OT OJTHOTO JI0 TPEX aBTOPOB.
l | JIst Ka)KI0ro M3 THIIOB MCTOYHHUKOB
bubmuorpaduryeckoe || bubauorpaduyeckas CYLICCTBYIOT COOCTBEHHbBIE pas3nu-

OMUCAHUC CChINTKa

qus, KOTOpbleé HEOOXOIMMO YYHUTHI-
BaTh.

Pucynox 6 — Ctpykrypa 6ubnuorpadun

bubnnorpadpuueckoe bubauorpadpuueckas bubnuorpaduueckoe bubnuorpaduueckas
Ol CaHue CChIIKa OIMCAaHue CCBLIKA
DaMuns, OamMunus, A A
HMHMIMANbL aBTOPa / < » MHULMAIbL aBTOpa / radoHoBa, | _| AraoHoBa
MEPBOTO aBTOPA MEPBOTO aBTOPa H.H. H.H.
Haszpanue kHUTH | » Hazpanue kHuru
IIpaBo: (= » [lpaBo:
Cpenenus, Caenenus,
OTHOCSIINECH K |« »| OTHOCSILMECH K
Ha3BaHHIO KHUTH Ha3BaHUIO KHUTH
yueO. yueO.
Ceenenus 00 rmocooue mocobue
OTBCTCTBCHHOCTU | - Otcyrersyer
HH - » OTCyTCTB
Homep m3nanms |« » Homep uznanms Aradonosa Y .
I'opon < »['opon n3naTenbcTBa
MU3JATENbCTRA RS S 2-e U1, |- > 2-¢ U3l
Hazganue _ _ Hazsanue
MU3JATENBCTBE [ > M304TeNbCTBA M.: M.:
Opucts, = » [Opucrs,
lon wznanuns | = lNon n3nanus 2002 2002
Ob11ee KOTMIECTBO | 5| OblLIee KOTHIeCTBO 542 c. | > 540
CTpaHUL] CTpaHMIL]
a) 0)

a) — cozepKaHue IIEMEHTOB; 0) - MpUMep
PucyHnok 7 — DiieMeHTHI OHOIHOrpaduecKoro onucaHus U ONOIuOrpaduuecKoi CChUIKH

4 T[porpaMMHbIX MOAYNb aHanM3a u cuHTe3a budnuorpacpuyecknx onncaHum

[IporpaMmMHBIii MOAYJb ISl aBTOMATH3MPOBAHHOTO pazbopa Ombmmorpaduueckoir mHpoOpMa-
UM pa3paboTaH Ha si3bIke MporpammupoBanus Visual Basic for Applications ans mporpaMMHOTO
nponykta Microsoft Office Word. B xone npoeKkTHpoBaHUs MPOTPAMMHOT0 MOJTYJISI 111 00pabOTKH
o6ubnuorpaduyeckoit HHGpOpPMaIUK MpeIOKEHA CTPYKTYpa, PeICTaBIeHHAast HA pUCYHKE 8.
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B coctaB moayJsis BXOAWT ABa YPOBHS: YPOBEHb OCHOBHOTO MPUJIOKEHUS; ypoBeHb XML-

nokyMeHTa. Ha ypoBHE OCHOBHOI'O NMPHJIOKEHUs OCYIIECTBIAIOT pabOTy MPOLEAYpPbI, CBA3aHHBIE C
00paboOTKOM TEKCTOBOTO JOKYMEHTa, BKIOYaromel uaeHtudukanuio ctuineil. Ha ypoHe XML-
JIOKyMEHTa BBINOJIHAETCS paboTa ¢ 6a30i JaHHBIX MCTOYHUKOB, HAlIGHHBIX U MPOaHAIU3UPOBAH-
HBIX U3 TEKCTOBOT'O JOKYMEHTA.

Ypoeeus soxvaenta M5 Word
Brabop MOCTa
OB OPALTEHIS

I
I

I

]

I

]

i

I

I

VEAIaHNe 1ArainaKa :
tutnuorpaduyeckoro i
CIOHCKA |

]

I

]

i

I

I

I

]

i

I

¥ ¥ L

Annims . ; Coprupossa
J GnGanorp aduaeckoro OO M ACTRAE Gplnpor padarieckofl

ONHCANNA AR R DI ol MHOPARA I

k. J

KoppeKTiponka Vponapn XML-aoEyMenTa
ourndor B
Gufimiorpaduseckon
oamcannmn

L ] L

Xpasnesny WIMeHTHRE Pyurodt BRoa
nm‘ﬁgﬁwm L ™ o GHATHOP APHHCCROTD - Guimorpadnseckon
OIACANNA TGO ML LITTR

5. S

Cunres
fuianorpafnseckon
ONHCAHNA

L

Pucynok 8 — CTpykTypa nporpaMMHOI0 MOJYJIsl JIst 00paboTKu Oubiuorpaduueckoil nHGopMaIum

[TporpamMMHBIi MOJYJIb aHAJIM3a M CUHTE3a NepedHs OuOnuorpaguueckux UCTOUHUKOB COJEp-

KUT NPOUETYPHI:

evioopa I'OCTa nns omnpeneneHust npaBuia opopmiieHUs OUOIMOrpauuecKoro OMUCaHUs
(I'OCT 7.1 = 2003 wmm 'OCT P7.0.5 — 2008) B HHTEpaKTUBHOM pEXHME, COTIACHO TpeOoBa-
HUSIM Pa3JIMYHBIX OPTaHU3AlNUNA U HAYYHBIX COOOIIECTB;

VKa3auus 3ae0i106Kka oubnuozspaguieckoco cnucka A CO3/IaHUs 3arojOBKa CIMCKA WM JIJIS
BBIOOPA CYIIECTBYIOIIETO 3ar0JI0BKA;

UHmMeEpaKmueHo2o 6800a bubruocpagpuueckoll uHgopmayuu, KOTOpas MO3BOJISET COCTABISATH
oubnunorpaduyeckoe omnucaHue, UCHONb3ys MH(OpPMAIMIO, BBOAUMYIO HCCIEAOBaTEIeM MpU
paboTe ¢ MPOrpaMMHBIM MOJYJIEM JUIS TOCIEAYIOMIETO TpeiacTaBicHuss B Buiae XML-
JIOKYMEHTA;

CO30aHUsL U 8CMABKU 3HAKO8 BbIHOCKU, KOTOpAsi MO3BOJSET J00aBISATh BRIHOCKH B TEKCTE Ha
yKe CO3JJaHHOe ucclieoBareneM oubnuorpaduyeckoe On1ucaHue;

aunanuza 6ubnuocpaguieckoeo onucanus, KOTopas OCyIIECTBIISCT aBTOMATH3HMPOBAHHBINA pa3-
00p cTpok ¢ OubIMOrpad®UUEeCKUMHU CChUTKAMHU COTJIACHO 3aJI0KCHHBIM B MPOTPAMMHBINH MO-
IyJIb TIpaBuiiaM 0(OPMIICHUS U COXPAHSET pe3yJIbTaThl pa3dopa B XML-10KyMEHT;
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= cunumesa oubnuocpaguuecko2o onucanus Ajisi aBTOMAaTU3UPOBAHHOTO (HOPMHUPOBAHMS OMOIHO-
rpaMUecKuX CChUIOK B CIIMCKE MO MpaBuiiaM o(pOopMIIeHHs, BEIOPaHHBIM B Ipolielype BbiOopa
I'OCTa opopmieHus Ha OCHOBE JaHHBIX XML-T0OKyMEHTa;

" XpaueHus U usmMeHenus oubnuocpaghuyeckoil ungopmayuu s OpraHU3alMK B3aUMOJCHCTBUS
0JIb30BaTeNs ¢ 0a30il aHHBIX, pealu30BaHHON B Buae XML-TOKyMEHTa;

" guayanU3AYUU U KOPPEKMUPOSKU OwuUOOK Ul OCYIIECTBICHUS aHAIU3a M UCIPABICHUS OILU-
60k mipu opopmiieHUHn OnbIMOrpaduu B MHTEPAKTUBHOM PEKUME C MOCIEAYIOUINM COXpaHe-
HHUEeM u3mMeHeHnit B XML-n1okymeHre;

" copmuposku oubauozpaguieckou ungopmayuu, KOTOpas MO3BOJISET NMPUMEHUTh BAPUAHTHI
COPTUPOBKM OUOIMOrpaduyeckoro onucaHus mno andaButy (¢ U3MEHEHUEM CCBUIOK IO TEKCTY
JIOKyMEHTa) M TI0 BCTPEYAEMOCTH (C M3MEHEHHEM IIOJIOKEHUST OMOIMoTrpaguuecKux omuca-
HUN);

" noucka uHgopmayuu B 0a3e NAHHBIX, KOTOpas OCYIIECTBIISET MOMCK OMOIMOrpaduuecKux
onucanuii B XML-10KyMEHTE 10 3aJaHHBIM KPUTEPUSIM.

Brixonnas madopmaius nporpaMMHoro Moayiisi «bubmuorpadus» mnpeacraBiser codoit Ouo-
auorpaguueckuil cnucok, chopMUpOBaHHbIM B cooTBeTcTBUU ¢ BhIOpaHHBIM ['OCTom odopmie-

HUS M CCBUIKAMH IO TEKCTY Ha KaKIBIH 13 OMOIHOrpaduecKux NCTOYHUKOB.

3aknroyeHue

dopmanu3oBaHa CTpyKTypa Oubnuorpaduyeckoit nupopmanuu. Ha ocHOBE cpaBHUTEIBHOTO
anamu3a tpedoBanuii OCToB 7.1-2003 u P7.0.5-2008 mocTpoeHa MeHTanbHasi KapTa Ik aBTOMa-
TU3aluu pa3zdbopa 6udnnorpaduyueckoit nHGopmauu U GopMUPOBaHUS UHPOPMAIIMOHHON CTPYK-
TYpHI B IPOTPAaMMHOM MOJTyJIE aHalM3a M CHHTEe3a OnOmmorpadguyeckix cChiiok. @yHKIMOHATbHAS
cxema pabOTbl MOJyJIs pa3jelieHa Ha J1Ba KOMIIOHEHTa, MpeACTaBIsIomue co00i ypoBEHb JIOKY-
meHTa MS Word u ypoBens XML-nokymeHTa.
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Abstract

The study presents the state of the problem in theory and practice of ontology of conceptual apparatus for processing
bibliographic information. It specifies the essence of the ontology of fundamental concepts of bibliographic apparatus.
The structure of the “bibliography” concept is shown. The substantial characteristics of the bibliography are determined.
Meanings of the bibliography, bibliographic information, bibliographic list, bibliographic record, bibliographic descrip-
tion, and bibliographical reference are explained. The important features of GOST 7.1 — 2003 and GOST R7.0.5 — 2008,
which show the differences in the elements of bibliographic description, and bibliographical references, are highlighted.
Classification of the bibliography concepts is demonstrated. On the basis of the bibliography conceptual apparatus and
its common scheme, the mental map of bibliographic information is developed. This makes possible to form the struc-
ture of the bibliographic information in the XML-document for further automation of bibliographic information pro-
cessing and formation the informational structure in the software module of synthesis and analysis of bibliographic ref-
erences.

Key words: bibliography, bibliographic information, ontology, bibliographic record, footnote, bibliographic descrip-
tion, bibliographical reference.
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OHTOFHOCEOHOFJ/NECKVII?I ACIEKT NMPOBJIEMbI
KOHCTPYKTUBHOW YCNOBHOCTH'

A.H. Orues

Camapckuil HayuoHanvbuslll ucciedosamenvcekuil ynusepcumem um. akaoemuxa C.I1. Koponésa, Camapa, Poccus
phil@ssau.ru

AHHOTauumnA

CraThs OCBSIIEHA PACCMOTPEHHUIO TEOPETUUECKUX MMIUIMKALUN Perpe3eHTaTHBHON MOAETH, paccMaT-
pHBaEeMOil KaK CO CTOPOHBI €€ OHTOJOTHUYECKUX XapaKTepUCTHK, TaK U B IUIaHE €€ COOTBETCTBHS pelie-
BAaHTHOMY KOJy 3MHCTEMOJIOTHYECKON MAEHTHYHOCTH. Pa3BuTHE HAay4YHO-TEXHHYECKOro Mporpecca BbI-
3bIBACT K JKU3HM TEXHUUYECKYIO PAlMOHAJIBHOCTb, KOTOPAs XapaKTEepU3yeTcsi 0COOBIM COOTHOIICHHEM
OOBEKTHBHBIX MPEANOCHUIOK M CyOBbEKTHBHBIX MEHTAJIBHBIX aTTHUTIONOB. B cTathe paccmarpuBaroTcs
(baKTOpBI CYNIHOCTHOTO JETEPMHHN3MA, BBISBIISIONINE 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS PEIIpe3eH-
TATUBHBIX Mojieel, GOpPMHUPYIOMINX 10JIe TEXHUYECKON paloHaIbHOCTH. BBoaNTCS M 000CHOBBIBaETCS
MOHATHE TEXHOAMHAMHUYECKOr0 alpuopU3Ma, XapaKTepU3YIOIEro CEMaHTUYECKYIO U JIOTHYECKYIO Kore-
PEHTHOCTh aKTOM pPEeQIEKCHN TEXHHUYECKOTO CO3HaHWS. [IpHHINN TEeXHOIMHAMUYECKOTO alpruopu3Ma
peamm3yercss B peNpe3eHTATUBHBIX MOJCIIX, 0a3UPYIOMNXCS Ha HICE OIEePaldOHATBHOTO TTOHUMAHUS
BO3MOKHOCTEH 4eTTOBEYECKOTO pazyma.

Knrouesoie cnosa: penpesenmamueHast Moaeflb, pPayuUoHAalbHOCNTb, MEXHUYECKOe CO3ZHAHUE, mMexHoouHa-
Mudeckuil anpuopusm, onepayuonailbHoCcmea, 06b€Kmu6H06mb, KOHCMPYKYUZL.

Humuposanue: Ocnes, A.H. OHTOTHOCEONIOTNUECKHI aCIIEKT MPOOIEeMbl KOHCTPYKTHBHOM YCIOBHOCTH /
A.H.OrueB // Ownromorus mnpoektupoBanus. — 2016. — T.6, Ne4(22). — C.525-540. — DOI:
10.18287/2223-9537-2016-6-4-525-540.

BBepeHue

[IpoGnema KOHCTPYKTUBHOM YCIOBHOCTH, BO3HUKAIOIIAS B MPOLECCE MPOCKTUPOBAHUS TEXHU-
YCCKH-3HAYMMOI'0 pCHICHUs, COCTABJIACT KOHICITYaJlbHOC CPCAOTOUYMC TEXHUYCCKOMN panroHalb-
HOCTH, JOCTHUTAIOIIEH B YCIOBUAX HOBOEBPOMEHCKON CLIMEHTUCTCKU-OPUEHTUPOBAHHON IIMBUIIN3A-
mu ¢$aszel 0000MmecTBIIEMON OHTONIOTH3aIMK. EE akTyallbHOCTh OOHApPYKMBACTCS KaK Ha YPOBHE
PErMOHANBHBIX OHTOJOTHHM, TaK M B YaCTHOHAYYHBIX SIMUCTEMaX, HAYMHAIOIIUX JKUTh B PEXKHME
nparMaTu4CCKuX CaHKHI/Iﬁ counanmnpyeMoﬁ palrOHAJIbHOCTH BHC aYyTCHTHUYHBLIX JIMMHUTOB IOPO-
JUBIICH UX TEOPUH MO3HAHUSA. DTU MPOOIEMHBIC PaKypChl 3a4acTyl0 OKa3bIBAIOTCS CKPBITHIMHU B
MacCuBax MPEAMCTHBIX OHOCpeﬂCTBOBaHHﬁ, C KOTOPBIMH UMCET ACII0 TEXHUYECKUU Y¥M, TOrAa Kak
«BBICOKas» yMO3pUTEIbHAS (UI0COPUS OCTABISIET B HEOPEKEHUU BOIIPOCHI, TPETUPYEMBIE €10 KaK

' Hnorcenepor u dpunocogpol uugym obuwuii s1361x — Takos neiitMoTe npomesuero B Camapekom yausepeutere 1.11.2016 cemunapa
«Ownronorust nmpoekrupoBanus» (http://www.ssau.ru/news/13251-Inzhenery-i-filosofy-ischut-obschiy-yazyk/), na xotopom 06cyx-
JIaJICsl, B TOM 4MCIIe, MaTepHal IaHHOI cTaTbu. TBOpUECKHUH CO03 MHKEHEPOB U (1i10copOB BaxkeH, T.K. IUPOTa U IityOuHa (uio-
copckX 3HaHMIT BoCTpeOOBaHA IPU MOCTPOCHUM CEMaHTHYECKUX M MATEMAaTH4YECKUX MOAeNel st OyaylnX CHCTEM HCKYCCTBEH-
HOTO MHTEIIeKTa. B 1r000#i nmpodeccrnonanbHOM 001aCTH BCET/Ia CKIIAABIBACTCS CBOHM S3BIK, HA KOTOPOM OOMIAIOTCS CHEIHAINCTEL.
OO0b19HO GHIITOCO]EI, «IapALIHe» Ha BEPIINHAX YEIIOBEYECKON MBICIIH U ONEPUPYIOUINE TOHATHAME KaK «o0lakaMu 0e3 TpaHHID», He
HIIYT MparMaTHKH B CBOMX YMO3aKIIOUCHUSIX. B TO Bpems Kak MHI)KEHEpaM BaXXHO CTPYKTYPHPOBaTh M (pOPMAIN30BATh 3HAHMSI.
[ponomxkaromascs: quddepeHnuanys HayKn He MPOAYKTUBHA O€3 MHTETrparHOHHBIX, (MIOCOPCKHX OCHOB. SI3BIK IyOIHMKyeMoit
CTaThbH COOTBETCTBYET KyJbTYpPHOU cpene ¢uiaocodoB, GopMHUPOBABIINX U OTTAYHMBAIOUIMX CBOW IJIOCCApUI B HEAPAaX HEMEIKOMH
kiaccudeckoi ¢uitocopun. CoBpeMEHHBI HH)XEHEP C YAUBICHUEM OOHApPYXKUT Ul ce0si MHOW SI3BIKOBBIN IIACT, ONMMCHIBAFOLINIL
T10JI€ €ro JIeITeIbHOCTH, U, BO3MOXKHO, 000TaTUT CBO¥ MPOQeCCHOHABHBIN CII0BAPh TEPMHUHOB M NOHATHIA. [Ipum. peo.
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«TpUKIaAHbIEY). MexXay TeM, UMEHHO MPU UX PEHIeHUH YEeJIOBEYECTBO CKJIAAbIBAE€TCs Kak OOII-
HOCTb, CTEMEHb OCO3HAHHOCTH KOTOPOH HHIEKCHpYeTcs B (DYHKUIMOHAIBHOM HWHTErPUPYEMOCTH
OCYIIECTBIIIEMBIX €F0 TIPAKTUUECKUX HAYMHAHUH, IMEIOMINX BBIPAKEHHYIO OTIEPAIIMOHATIBHYIO CTO-
pony. B cuiy ckazaHHOro mpoOiemMa KOHCTPYKTHBHOW YCIOBHOCTH OKa3bIBaeTcsl Hecmeuuduue-
CKMM OTPaXCHHEM OHTOTHOCEOJIOTHUECKOTro (haTyma J1r000ii panroHaIbHON TEOPUH, BRIHYKICHHON
aneJMpoBaTh K Uee ONTHUMH3AINH MPOOIeMbl COOTHOLICHHS ObITHS U MBIIIICHHS.
[IpemmaraemMserii B3risi1 Ha KOHCTPYKTUBHYIO YCJIOBHOCTh MUHUMAJMCTUYEH IO MEpPKaM KJjlac-
cu4ecKoi MeTadu3UKH, KOJIb CKOPO €& KIII0YEBBIEC CIOKEThI B MOJIyCe KOHCTPYKTHUBHON yCIIOBHOCTH
OKa3bIBAIOTCS OHATUIHO-PETYIIMPOBAHHBIMU. Teonornyeckne, KOCMOJIOTUYECKHE U TICUX0JIOTHYE-
CKHe MpoOIeMbl TEXHHUECKU-UCTIONTHUMBIX PEIIeHUN HEe UMEIOT, HO JTI000€ CYIIeCTBYIOIIEE TEXHU-
YECKOE pEIICHUE OMUPAETCS HA OHTOJIOTMYECKUE MPEANOCHIIKY U OCYIIECTBIISIET HEKUI TEOPETHKO-
MO03HABATENbHBIN pecypc, palMOHATBHOCTh KOTOPOTO OrpaHUYE€HA KPUTHUYECKH aBTOPEPEPEHTHBIMU
dbopmanmzmamu Metadpuzuku. Outocod yOekIEH B CIIYIallHOCTH BCSAKOTO COACPKAHHS, KOTOPOE
npoTuBUTCS (paldynie OKOHYATEIbHBIX METAPU3NUECKUX peIIeHU. TeXHUYECKU yM, B CBOIO OdYe-
penb, nzderaet madoca, KOTOPOro padboTArONINEe KOHCTPYKTUBHBIE YCIOBHOCTH JIMIICHBI. J{elcTBU-
TENbHOCTh K€, KOTOPYI0 (punocockuii M1 TEXHUYECKUH yM MOHUMAIOT CTOJIb Pa3lIMYHO, B CBOECH
TEMAaTUYHOCTH €IMHAa UMEHHO B CHJIy TOTO, YTO B HEW 3aKIIIOYCHbI KOHCTPYKTHBHBIE YCIOBHOCTH,
TPaKTyeMbI€ TO MUPOBO33PEHUYECKH, TO ONIEPAlMOHATBHO.
W3 cka3aHHOTO BBITEKACT CICAYIOMIMN MOPSIOK MPOOIEMHOMN SKCIMO3UINN TIOHATHS KOHCTPYK-
TUBHOM YCIIOBHOCTH:
1) HeoOXoaMMO OXapaKTepU30BaTh CIEUU(PUKY TEXHHUYECKOW pAIllMOHAILHOCTH, BBISIBUB €& MpH-
3HAKH;
2) TMOABEPTHYTH KPUTUYECKOMY PACCMOTPEHHIO YCTAaHOBKH METa(PHU3MUECKOTO MypU3Ma;
3) oxapakTepu3oBaTh POJib KOHCTPYKTUBHOM YCIOBHOCTH B HAYYHOM MBILUICHUU;
4) HSKCIIMLIMPOBATh OHTOTHOCEOJIOTMYECKOE 3HAaUEHUE TIPUHLIUIIA I€TEPMUHU3MA;
5) moka3arh 4epThl OObEKTHBAIIMH PEMPE3CHTATUBHOIN MOJIENIM OHTOJIOTMYECKOTO MPOEKTA.
VHBapruaHTHOCTB 3TOTO TMOPSIKAa HOCUT HE JOTMAaTUYECKUH, a TPOOJIEMHO-TUCTIO3UTUBHBIN Xa-
pakrep.

1 TMpobnema TexHUYECKOU paLMOHaNbHOCTU

Pa3BuTHe TeXHMYECKON MEHTaJIbHOCTH, BBI3BAHHOE HAy4yHOM peBosronuedi HoBoro Bpemenwu,
COCTaBIISIET OCHOBOMOJArarwiuil (HakTop peasbHOro CaMOOIPEAETICHUS MBICTH, MPEOJI0JIeBIICH
CBOW YHMCTO MHTEJUICKTYaJIbHBIM T€HE3UC M OOHAPYIKUBAIOIIEH HOBBIC 3HAYMMBIC BAaJCHTHOCTH IO
(dakTy cBOEil JIETUTUMALIUU B CTPYKTYpax «BTOPOH MPHUPOIBD, co3uaaeMoi denoBekoMm. Obpasys
MHOTO()aKTOPHYIO CUCTEMHYIO KOH(PHUTYpAIHIO, TEXHUIECKOE PEIIeHUE KaK TaKoBOe 0a3upyeTcs Ha
MPUHLUIIE OCYUIECTBUMOCTH JIOTMUECKOW MPOLERYpbl PeIyKLUHH, U3bIMAIOLIEH U3 KOMILJIEKCa CH-
CTEMHBIX B3aUMOCBSI3€H HEKUI a0CTPaKTHBIH MOMEHT, HA OCHOBE KOTOPOTO (POPMHUPYETCSI MOJIEb,
K YKCITy MPU3HAKOB KOTOPOW MPUHAAJIEHKAT:

a) (QyHKIMOHATbHAS BOCTPEOOBAHHOCTD;

b) noruueckas OJHO3HAYHOCTB;

C) olepalntoHalbHas TPAHCIUPYEMOCTD;

d) cucTeMHas COBMECTUMOCTH C CYHIECTBYIOLUIUMHI TEXHUUYECKHUMH PEIICHUSMU;

€) TpoIeaypHAs MPEICKa3yeMOCTh CIIOCOO0B YCTPAHCHHS BOSMOKHBIX TUCHYHKITUH.

[Tomo6HOrO poaa Mojaens OKa3bIBACTCSA HAIEJICHHON Ha ONTUMU3ALIMIO U3BECTHON KOH(UTypa-
uH (aKTOB «BTOPOM MPHUPOJIBI», B KOTOPOH HE 0OHAPYKMBAETCS HUKAKOTO CAMOCTOSITEIILHOTO CO-
JIepKaHusl, BBIXOISAIIETO 32 MpeeNbl CTAHIAPTHOIO MEHTalIbHOTrO ¢opMaTuBa. TexHuueckas MeH-
TaJbHOCTh ONHPAETCSI B KOHLIENITyaJIbHOM CMbICJIE HAa Ty WJIHM MHYI BEPCHUIO JIETEPMHHMU3MA, YUH-

526 N4(22)/2016, v.6, Ontology of Designing



A.H. Ozues

TBHIBAIOLIYI0 PEATbHYIO CIOXHOCTb MPELYCMOTPEHHBIX IMPEIMETHBIX IPOLIECCOB, OXBAThIBAEMbIX
3aJJaHHBIM TEXHUYECKUM PELIeHHEM. DTO MOJI0KEHUE JIeN OJIpa3yMeBaeT OTCYTCTBUE UCKIIIOUSHUN
N3 KOMIUICKCA TUTYJIbHBIX HCTCpMHHaHHﬁ, 4TO W HOpeArnojaract NpUHIOUIIHAIBHYIO palruOHaIb-
HOCTb MCIIOJIHUMOI'O TEXHHUUYECKOTO PELIEHUs IO €ro poJOBbIM MPHU3HAKaM KaK MEHTaJIbHOTO KOH-
CTPYKTA.

TexHuueckas palliOHaIbHOCTh 00BEMIIET OOBEKTHUBALIUH CYILET0, OMPEIETIUMOr0 OCPEICTBOM
IIOHATHUA KOHCTPYKTHBHOﬁ YCJIIOBHOCTH. CaMmo K€ TO MOHSITHE AOJDKHO YAOBJICTBOPATH KOHCYHHOMY
qucay 1e(UHUTUBHBIX KPUTEPHUEB, JOMYCKAIOIINUX aKCHOMAaTU3allMI0 IPUMEHUTENIBHO K IPU3HAKaM
(aMHIIBHOTO CPOJCTBA KOHCTPYHPYEMBIX OOBEKTOB. Byayuu chopMyIMpOBaHHBIM B TpEAEIHHO
abCTpaKTHOM BHJIE, 3TO TpeOOBaHME yKa3blBaeT Ha (OpMaU3ALMI0 UCXOIHBIX MPEANOCHUIOK, HC-
KJIIOYAOILYI0 B UX COCTaBE KaKylO-JIMOO CIOHTaHHYIO COJAEPXKATEIbHYI0 aKTUBHOCTb. 31€Ch peub
MOWJET O MOHATUU «TEXHUYECKOM MEHTaJIbHOCTH» KaK O COBOKYIHOCTHM Y€pT CO3HaHUA, OOHapy-
JKUBAOIUXCA TIPHU PCHICHUH TCXHUYCCKUX 3aj1ay. Texaudueckass MEHTAJILHOCTh HE JAO0IIYyCKacT Cro-
KETOB, B KOTOPBIX MaTepHaIbHO-COAEPIKATEIbHBIH MOMEHT CMOTI' Obl OOHApPY>XUTh B ceOe CBOWCTBA,
HE MPeyCMOTPEHHBIE 0a30BBIM MOJEIBHBIM (HOPMATHBOM (ITOJT KOTOPBIM HAJUICKHUT Pa3yMETh UC-
XOZHYIO U MHBAPHAHTHYIO MOJIeNb (popManu3anum), Kojb CKOpO NapaMeTprUuecKuil 6a3uc JaHHOTO
dbopmaTHBa NMPUHAT B KaUue€CTBE HOMHHATHBHOTO CYOCTHUTYTa MPEAMETHO-OOBEKTHBHPYEMOTO pa-
Kypca peanbHOCTH. B mapamerpuueckuit 6a3uc gopmaTtuBa BXOJAT XapaKTEPUCTUKNA MOJIEIN B TOM
e€ cMmbICie, B KAKOM OHa MBICIUTCS 0€3 MPOTUBOpPEUMs U MHTYUTUBHO npezactasisercs. Homuna-
TUBHBIN CyOCTUTYT JIErajJu3yeT MoJieNib B €€ 3HaKOBOM KauecTBe. OcTaéres, TEM HE MEHee, BOIpocC
0 TOM, KaKoro poja GpopMannu3Msl 00pa3yroT CyTh TEXHUYECKOTO peIIeHns — (POPMaTH3Mbl OHTOJIO-
TMYECKOTO MOpPsAKA, OTHOCSIUECS K a0CTPAKTHBIM XapaKTEPUCTUKAM OBITHS, WIH ke (pOpMaTU3Mbl
MBIIUJICHUSA, 3aJaHHBIC TCOPETUKO-ITO3HABATCIIbHBIMH BO3MOKHOCTAMU Cy@BCKT&, MMPUIKCBIBAIOIIC-
ro TOM WM MHOM MoJenu BOCTpeOOBaHHBIN onepanvoHaIbHBIN cTaTyc. OHTONOTHYECKHE U THO-
ceoornyeckre (popMaanu3Mbl UIMEIOT pa3HOe 0OOCHOBaHKE, HO OHU OOHapYKHUBAIOTCA B TEMAaTHUYE-
CKOM 0a3uce OIHOrO U TOro ke MojenbHoro ¢opmaTtuba. B uncro ¢unocodckom minane ObiTue u
MBIIIJICHUEC HCCOM3BMCPUMBI U ACKIAPHUPYIOTCS OTJIMYHBIMHA JAPYTr OT Apyra 1o CBOUM POAOBBIM Xa-
PaKTepUCTUKAM, HO B TEXHUYECKOM PELICHUM OHU OKa3bIBAKOTCS CBA3aHHBIMU MEXay co0o0il B 00-
IIyl0 KOHCTPYKTHBHYIO YCJIOBHOCTb. OOHapyXUBaeTCs JIIOOOMBITHBIM TMapagoKc: TEXHUYECKH-
OCYILECTBUMAas KOHCTPYKTHUBHAs YCIOBHOCTh JAEMOHCTPUPYET 3PPEKTUBHOCTH OMEpalMOHAILHOIO
KOMIIJIEKCA, O6T)€I[I/IH$IIOHI6FO npeaMeT U MbBICJIb O HéM, YTO HCBO3MOKHO IO UMMAaHCHTHBIM KPUTC-
PUSM KaK OHTOJIOTMYECKHX, TaK M FHOCEOJOrMYECKUX TEOPUH, pacCMaTpUBAIOLINX ObITHE M MBILI-
JeHHEe B HUX CaMO3aMKHYTOH 000coOseHHOcTU. TexHHuyeckas paluoOHaIbHOCTb, TaKUM 00pa3oM,
CaHKIMOHHUPYET TO, YTO C TOUKHU 3PEHUSI «UUCTOTrO pazyMay ObLIO Obl 0OpEUueHO Ha TEOPETUUYECKYIO
IeQHUIUTAPHOCTh TUCKPETHOTO OOBEKTA, JTOMYCKAIOIIEr0 TOJIBKO Ka3yHCTHUYECKUH PEXUM TTO3UIH-
OHUPOBAHMUSL.

Het anuero YAUBUTCIBHOI'O B TOM, YTO JIJIsI HOCUTCIIA TEXHUYECKOW MEHTAIBLHOCTH DTOTO IIa-
pajziokca He CYUIECTBYET, MOCKOJbKY K YHCIY €ro XapakTepUCTHUK KaK HOpPMAaJIbHOIO CyOBeKTa,
CY6"I)GKTI/IBHOCTI) KOTOPOro MCYCPHIBIBACTCA ONICPpAllMOHAJIBHBIMKY HOPMAaTUBaMH, NPUHALJICIKUT OT-
CYTCTBHE BOBJIEUEHHOCTH B MHMPOBO33PEHUECKU-3HAUUMYIO KOH(UIYpallMl0 MOTHUBOB MBICIIH, HO
st GUIT0CO(CKU MBICISIIIETO YMa 3TOT MapaZoKe JODKEH ObLT ObI cTaTh 3HAYUMBIM CTUMYJIOM JISI
KpuTHUYeCcKOU pediexcun. B neiicTBUTENIbHOCTH K€ 3TOro He MPOUCXOAUT: MeTadU3ndecKHil J0r-
MaTUu3M YIIMBACTCA WILTIO3UEH TPAHCHCHACHTHOCTHU COOCTBEHHOIT MO3MLUH 1 IOABCPracT rnmcruxo3a-
LIMUTHOW LIEH3ype TaKue KOJUIM3MM MBICIIH, KOTOPbIE HE YKJIabIBAlOTCS B YTOAHYIO €My T€OpeTHYe-
ckyto ¢adyiy. Bor mouemy npobiiema KOHCTPYKTUBHOW YCIIOBHOCTH, 3aKJIIOYArOIIasi B cebe oue-
BUJIHBIM MHTEIJICKTYaIbHbIA BBI30B JJI1 METAQU3MUECKOro KBUETU3MA (PUIOCOPCKUX YMOB, OKa3bl-
BAETCS OTTECHEHHON Ha TEOPETHUYECKYIO TMEPU(EPHI0, TJe i HaBA3BIBACTCS PEIyTalus MMPHUKIAMI-
HOW MpoOJIeMBbl, 1O paCCMOTPEHHsI 3HAUEHUSI KOTOPOH HU OHTOJIOT, HU THOCEOJIOT HE CHUCXOJT.
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JlanHOe ToOJIO’KEHUE JAeN He CIEAYyeT CUMTaTh Pe3yJbTaTOM IPOCTOr0 HEOPEeKEHHUs, a HaAJeKUT
TPAKTOBATh Kak JeEH3UBHBII MPUEM, TOCPEACTBOM KOTOPOTo MeTa(pu3uKa yCTpaHIETCs OT aHaJH-
3a po0sIeMbl, rpo3siiieil 00HAPYKUTh XUATYC B KOMIUIEKCE €€ 6a30BbIX KOMIIETEHIIUH.

Cymmupys cKa3aHHOE, MOXXHO COTMOCTaBUThH YEPThl TEXHUUYECKON pallMOHANBHOCTH C YepTaMu
PaMOHATFHOCTH, OOHAPYKUBAOIIUMUCS B €CTECTBEHHOHAYYHOM MBIIUICHUH (OPUEHTHPOBAHHOM
Ha TIO3HAHHE MPHUPOJbI), U YepTaMu MEeTaQU3NUECKOr0 MBIIIICHHUS (OPUEHTUPOBAHHOTO Ha TpaHC-
LEHJCHIINIO a0CTpaKIMU €CTECTBEHHOI'O MOpsAIKa). J[aHHbIE 3TOr0 COMOCTaBICHUSI MOXHO CBECTHU B

AQHAIUTUYECKYIO TaOIHIly THUIOJIOTHYECKHUX pa3nuyuii (tabnuna 1).

Tabmuna | — AHamuTHdecKas Ta0IuIla TUTIOIOTHIECKUX Pa3Inunit

Tunbl EcrecTBeHHO-HAay4YHAasi Texunueckast Panmonanucruyeckas

Yepmeol PAalMOHAIBLHOCTH PALHMOHAJBHOCTD MeTau3nKa

Obvexkm MpeaMeT TPUPOAbI, MAHHBIA B | MPEAMETHAs CTOPOHA MBICHIH, | YMOIIOCTUTAeMBI  TIPEIMET,

NnosHauusi | OIBITE 3a/1al0IIasl yCIOBHBIC TPAHUILI | TPAHCHECHIUPYIOMINI IPHPOILY
JUUISL OTIBITA

Cybvexm | SMIUPUIECKUI MPaKTUYECKUH TPaHCILIEHIEHTAJIbHbIN

NO3HAHUS

IHpusnaxu | a) deHoMeHoJOTHYECKass — oue- | a) (QyHKIMOHAIbHAS BOCTPE- | @) ACCEHIUAIbHBIA CYIILICTH-

Mooenu BHJIHOCTb, OOBaHHOCTD, BH3M,

b) 3KCHO3UTHBHAS BapHaTUB- | b) Joruyeckas OJIHO3HAu- | b) MeHTaJbHAST  JACHUHHUTHB-
HOCTb, HOCTb, HOCTb,

c) ecrecTBeHHass  OOYCJOBJICH- | C) OmepallioHalbHAs TPaHC- | ¢) KOMIICHCATOPHOCTD,

HOCTB, JHPYEMOCTB,

d) nokammzoBaHHAs BuTanb- | d) cucremHas coBMecTH- | d) CHCTEMHBIH anpropu3M,
HOCTB, MOCTb,

e) cepmanmbHas  ¢akTorpadud- | €) mpoueAypHas MpeicKasye- | €) KOHTHHyalbHas aHTHIIWIA-

HOCTbH

MOCTH

LMt

2 Kpusuc ycTaHOBOK MeToAdonornveckoro nypusma B counocodum

[TpoGiema OHTOIOTMYECKOTO CTaTyca KOHCTPYKTUBHOM yCIOBHOCTH CTaBHUTCS B KJIACCHYECKOM
¢unocopun, NpeuMyIIeCTBEHHO, B METOJOJOIMUECKOM KIIIOUe, 4TO MpEeArNoaraeT oTka3 oT Mpo-
OneMHBIX pedepeHnnii 1 MUPOBO33PEHYECKIX KOHHOTAIMi (paTtanbHOTO JUist 1000 METOAO0IOTUN
pexuMa MpsIMOro o0CYXkJIEHUsI «OCHOBHOIO Borpoca guiaocopun». Co BpeMEH KaHTOBCKOTO KpH-
TULU3Ma «KOHCTPYKTHBHAs YCIOBHOCTBY» MOJAETCS KaK METOJOJOTMYECKUI MPUEM, paCCUUTAHHBIN
Ha BOCIPOM3BEIEHNE OHTOJOTMYECKOr0 FKBUBAJIEHTA CPEICTBAMU MBICIUTEIbHONW WILTIO3UH, J10BE-
NEHHON 10 pyTUHHOIO aBTOMaTu3Ma. Besikas MatepuanbHas onpeae€éHHOCTb NOAaETCsl METO10J10-
rMYecKd KaK YacTHBIH MpeneneHT npoaykTuBHocTH. Tak, Hampumep, ®.B.J. lllemmunr yrBepxaa-
€T, UTO «OolpenenaéHHasi MaTepusi €CTh TaKKe MPOAYKT, U, CIEA0BaTEIbHO, 00JadaeT CBOWCTBaMU
MIPOAYKTA, TAK KaK MPUPO/Ia BO3HUKAET Il MEHs MMyTEM KOHCTPYKIIMH, a BCSIKasi KOHCTPYKLUS €CTh
npoayuuposanue. CienoBaTeNnbHO, MOCKOIbKY 3TOT Jyalu3M OOHapy»KMBAETCS B KayeCTBE CyIIe-
CTBEHHOI'0 B KaXXJOW KOHCTPYKLHUH, OH JIOJDKEH CIIY’)KUThb M €IUHCTBEHHBIM YJIOBJICTBOPSIOIINM
oObsicHeHneM Bcex siBiaeHui» [1, c.25]. IIpeanoxennas lllennuHrom mporpaMMa OHTOJOTH3ALUU
Jyaiau3Ma BepHa B TOM, YTO PACKPBIBAET YETHOCTh KOHCTPYKIMM B KaU€CTBE aHAJIUTHYECKOTO MpH-
3HaKa BCSKOM KOHCTPYKLUH, ONMUCHIBAEMON B OMHAPHBIX OMMO3MLMIX Yepe3 aKCMOMAaTH3alLUIO 3a-
KOHa UCKJIIOUEHHOTO TPETHEro, HO B HEMl OTCYTCTBYET OOBSICHEHUE TOTO, [IOYEMY 3TO MeTajoruye-
CKOE OCHOBAHUE, PEIIEBAHTHOE JJIS1 MBICIMTEIBHOIO IPOLIECcca, TOJKHO UCUEPIIBIBATH CYIIIHOCTHBIE
XapaKTepUCTUKH peasibHOro npeamera. Knaccuueckas guiaocodus HCXOAUT, TEM caMbIM, U3 TOTO,
YTO KOHCTPYKTHBHAsl YCJIOBHOCTh OECIPEANOCHUIOUHO CXEMAaTU3UPYET PEallbHOCTb, KOTOpas, B
CBOIO OYepe/ib, HE 3aKJII0UaeT B CBOEM CYXOM OCTAaTKE HUKAKOIr0 COOCTBEHHOI'O cojJiepaHus, 00pa-
3yIOIIET0 MeTahU3NUECKYIO 3araky B KaKOM-IN00 MpeaMeTHO-BepuduipyemomM kauectse. Eciu

528 N4(22)/2016, v.6, Ontology of Designing



A.H. Ozues

3TO TaK, TO KOHCTPYKTHBHAs YCIOBHOCTh MMMAHEHTHA BCSKOW MPEIMETHON peabHOCTH, HE 0OHa-
PY’KUBasi IPU ATOM HUKAKUX HEOTUYXIAE€MbIX MPEIMETHBIX PEKBU3UTOB, YTO MIPOTUBOPEUUT 3a/e-
KJIApUPOBAHHON YCTaHOBKE Ha OHTOJIOTH3ALIMIO Ayajdu3Ma UMEHHO B acleKTe€ €ro 0COOEHHOH Mpo-
IOYKTUBHOCTH, 00 aKTyaJbHOCTU KOTOPOW JIOJIKEH CBHUJIETENILCTBOBATH PACIIO3HABAEMBIN KOMILIEKC
cnenn(pUIMPOBAHHBIX 3HAYeHUI. BO3HMKaeT BOMPOC O TOM, KaK 3TOT KOMIUIEKC KBAJTU(HUIIMPOBATH!
KaK MJIeaJIbHBIA, TO €CTh HE3aBUCUMBIM OT CO3HAHUs, HO BIIOJHE OOBEKTUBHBINA (IOJOOHO IIaTO-
HOBCKHUM HJESIM), WM K€ KaK JIOCTHKEHHUE MBICIIH, KOTOPOE HEBO3MOKHO 0€3 HAJIMUMsI MBICIISIILIETO
cyObekTa? DMIUPU3M HU3BOAUT HAEAIbHOE 10 pe3yJbTaTa paccyAO4YHOro OOOOIIEHUS JaHHBIX
OTIbITa, IPEBpAILasi €ro B MPOIYyKT MBICIUTEIbHON AEATEIbHOCTU U JIMILIAS €ro OOBEKTUBHOIO CTa-
Tyca. A ONMOHEHTHl SMIUPU3Ma NPUAAIOT 3a4acTyI0 pe3yJibTaTaM MBICIMTEIBHOTO MpoLecca cTa-
TyC WJEH, UMEIOIEH BEUHYI0 M HEM3MEHHYI0 CcymHocTh. O0a moaxo1a MOTYT TPUBECTH K OIINO-
KaM, HO IIPOTHBOIOJIOXKHOIO miaHa. OO0I1ero BHESMIUPUIECKOIO KpUTEpUsl YMECTHOCTH, yoepera-
IOIETO OT OJAHOM M3 3TUX OMMOOK, HE MOXKET OBITh. DTUM OOBSICHSETCS 0TKA3 OT Pa3IUUEHUS MBIC-
JICHHOTO M UJIaJIbHOTO aCMeKTOB Mo (hakTy MX eAMHOBPEMEHHOM Jokanu3anuu B npeamete. Ho Bcé
JIEJI0 B TOM, YTO KOHCTPYKTUBHAS YCJIOBHOCTb IIO3BOJISIET BBISIBUTH PAa3HUILY B PEeUPUKALIUN MbICIIEH
U HJiell Ha ypOBHE OTHOILEHMs Ipolecca K pe3yibTary, 6e3 4yero caMo MoHATHE KOHCTPYKTUBHOU
YCIIOBHOCTH TEPSIET CBOIO ONEPALMOHATIbHYI0 BOCTPEOOBAHHOCTb.

CoBepIlIeHHO OYEBHUJIHO, YTO C TOYKU 3PEHUS TEXHUYECKON pallMOHAIBHOCTH PAacTBOPEHUE pe-
3yJbTAaTUBHOI'O ACMEKTa B MPOLIECCYAIbHOM, SIPKUM IPUMEPOM KOTOPOTO MOTYT CIIY’KUTh HKCLECCHI
TereJIbHCKOTO «CHATHS», JTUILIEHBI ONPEIENSIONIero 3HaueHus 1 HerpuemieMbl. Bot mouemy Hera-
THUBHAas JUAJIEKTHKA KaK B €€ CIUPUTYAIUCTUYECKOM, TaK U B MAaTEpPUAIUCTUUECKON BEPCHUSIX OKa-
3bIBA€TCS HECOCTOSITEIbHOM Nepes JIMLIOM NPpoOsIeMbl KOHCTPYKTUBHON YCIIOBHOCTH. DTO MO3BOJIH-
n0 ®.A. TpenaenenOypry nmpu3HaTh, «UYTO YHCTO OTPUIIATENIbHOE, OyIyud HUYEM U HUMEsI CBOIO
CYLUIHOCTb B OJHOM TOJbKO O€3yCIIOBHOM YIpPa3IHEHHUU, HE MOXKET OBITh MOCTABJICHO CYILIHM»
[2, c.158]. KoHCTpYKTHBHAs YCIOBHOCTH ke 00JaaeT aTpuOyTOM IMPOJTyKTUBHOCTH KaK MPHU3HA-
KOM, TapaHTUPYIOIIUM CaMOMY €& MOHATUIO YCTONUMBYIO U JOCTYIHYIO JJIsl YEJIOBEUECKOro MOHU-
MaHHsI JIOTMYECKYI0 HIEHTHYHOCTh, 0€3 KOTOpPOW OHa BBIPOKIAETCS B IUC()YHKIMOHAIBHYIO U
IparMaTu4ecKu-HeonepadeabHy0 MBICIUTENbHYIO (PUKIMIO, TUIIEHHYIO Ul TEXHUYECKOH pauuo-
HaJIbHOCTU KaKUX-TUOO UHTEPECHBIX CBOMCTB. 3amo3/ajoi peakiueil Ha 3T0 MOXKHO CUUTATh KOH-
craraiuio I'. Korena: «Ceiiuac umeeTcsi €AMHCTBO MpeaIMeTa, KOTOpOe HE BUCUT B BO3JyXe, HO KO-
TOpOE EUCTBYET U 0OOCHOBBIBAETCS B HEMPEPHIBHOM MPOU3BOJCTBE (DyHAAMEHTA Ui MPEAMETa
[3, c.446]. Yka3aHue HAa BO3MOKHOCTb KOHTUHYaJIbHOW BOCIIPOU3BOJAUMOCTH IPEAMETA KaK yCIIOB-
HOT'0 KOMILJIEKCA SMIIMPUUECKUX JETEPMUHALIMN COCTABIIAET 3HAUUMOE JOCTUXKeHUue MapOyprckoro
HEOKAHTHAHCTBA, COXPAHSBILET0, OJIHAKO, B CAaMOM TPaKTOBKE KOHCTPYKLMU YEPThl U3HAYAILHOTO
KPUTHYECKOTO TypH3Ma, IPUCYIIETO JaHHOMY HalpaBiIeHUIO0 QHIOCO(CKON MBICIH B LIEIOM, 03a-
00YEeHHOr0, cCorylacHO npu3HaHuio A. [IoMbl, «IPUHIUIIOM TAaK)K€ U B Y3KOM CMbICIIE HEO0OYyCI0B-
JICHHOTO YCIJIOBHSI TMO3HaHUS OBITHS» [4, ¢.133]. DTOT y3KHil CMBICT ONepariiOHAILHO COBMECTHUM,
OJTHAKO, C MOHATHEM KOHCTPYKTMBHOH YCIOBHOCTHU, MOCKOJIBKY IOCIEAHAS aKTyaJU3UpyeTcs Mo-
CPEICTBOM TMIIOTETMUYECKUX, @ HE KaTErOPUUYECKUX CYXKIACHMM, B3AThIX B UX O€3yCIOBHOCTH, YTO
MO3BOJIMJIO PYCCKOMY HeokaHTHaHIly A.M. BBeneHckoMy yTBep:kaTh, UTO «HAILE YCIOBHOE CYX-
JICHHEe, KOHEYHO, OyJIeT HEe B COCTOSIHUU TPUBECTh K TAKOMY JIOKA3aTeIbCTBY OOIIETO CHHTETHYE-
CKOTO CYXKJI€HMs, TP KOTOPOM HE ObLIO Obl HaJJOOHOCTH MOJIb30BAaTHCS B BUJE JOKA3bIBAIOILEIO
OCHOBAHUS JIPYTMM OOIIMM CHHTETUYECKUM cyXaeHuem» [5, ¢.203]. Takoit Xxoa MbICIH TO3BOJISET
MIOCTaBUTh I0J] COMHEHHE BO3MOXHOCTh IPOrpecca HAayuyHOro MO3HAHMs, OMUPAIOLIErocs TOIbKO
Ha OJIHU KOHCTPYKTUBHBIE YCIOBHOCTH, B35Thble O€30THOCUTENIBHO K MX COJIEPIKATEIbHOMY pealb-
HOMY KOPPEJATY, JAHHOMY IOCPEJCTBOM UyBCTBEHHBIX OIIYILEHU.

MeTo0I0THYeCKHI IypU3M €CTh CIIEICTBUE a0CTPAKTHOCTH MBICIIH, €€ HECIIOCOOHOCTH 00pe-
cTH ce0s B Marepuaie NMpeIMEeTHOro ornocpeicTBoBaHus. B HEM abcomotusupyercs GpopmaTun
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MBIIIJICHHUS ¥ B TAKOM BHJIC BBIAAETCS 3a UCK0, KOTOPOW PEaIbHOCTH JODKHA COOTBETCTBOBATH, HO
KOTOPOM OHa HMcuepriaHa ObITh He MOXeT. [Iypu3M CTpeMHUTCSI COCTOSITBCSL B Ka4eCcTBE MeTo/1a 00b-
eKTUBAllM HOPM, MPUHAICKAMUX TOJDKCHCTBOBAHHUIO, HO HE BBITCKAIONIUX W3 CYIIECTBOBAHUS
MPEIMETHOTO MHOT000pa3usi TO3HABaeMOM JICUCTBUTEIBHOCTH. KpHr3uc oOpeTaeT B KpUTUKE CBOU
JIOTOC, BCKPBIBAIOIINN UCKYCCTBEHHOCTh aOCTPAKTHBIX T'PAHMUII, HABSI3BIBAEMBIX MBIIICHUEM ObI-
Thio. KpH3uc yCTaHOBOK METOI0JIOTHYECKOTO Mypr3Ma MO3BOJISIET BBIIBUTH (ha3bl, B KOTOPBIX HOP-
MAaTUBUCTCKas aOCTpaKIMs MEHSIET CBOM (PYHKIIMOHAIbHBIE 0COOCHHOCTH. OCHOBHBIE MOMEHTBI
MO>KHO TMPEJICTaBUTh B BUJI€ TaOIUIIbI (Da30BBIX HOPMATUBOB (Tabnuia 2).

Ta6nnua 2-— Ta6m/1ua (baSOBLIX HOPMATHUBOB KpH3HcCa METOAOJOTrNYCCKOro mypusma

Da3pl IIpeanoceliku IIpouenypa Pe3yabTartsl
Hoxpumuueckas JIOTMaTH3M TOTOBBIX TIOHATHH | pacmmpeHue 00bEMa ITOHATHS o0eclleHUBaHUE  CO-
JIeprKaHus

Kpusuc KpUTHKa Kak peduiekcust 10 | CHenu(UKALUS COAepPIKaHHs pensTHBM3anMs  TO-
TIOBOJTy TPaHUIL HSTHHHBIX 00BEMOB

THocmkpumuyeckas | PeNATUBU3M INPEANIOCHUIOYHBIX | KOHCTPYUPOBAHUE YCIOBHH JJIsl | BBITECHEHHE DE3yJIb-
cyocTuTynuit pasgencHus OOBEMHBIX M COAEP- | TaToB (hopMali3alli-

JKaTeIbHBIX (haKTOPOB et paxTopoB

3 KOHCprKTMBHaﬂ YCIMOBHOCTb B KOHTEKCTe c¢unococdun HayKu

HecocTosTenbHOCTh MypUCTUYECKOTO MOAX0Aa K MpobdjeMe KOHCTPYKTUBHOM YCIIOBHOCTHU CTa-
HOBUTCSI TIOBOJIOM JUUIsl IOUCKOB rapaHTa €JUHCTBA OHTOTHOCEOJIOTMYECKOI0 CUHTE3a KOHCTPYKTHB-
HOM yCIIOBHOCTH B T€MaTH3allMU MEPUEHNTUBHBIX KOMIUJIEKCOB KaK acCOIMATUBHBIX 00pa3oBaHMIA,
00J1a1a101UX OTHOCUTEIBHONM YCTOMYUBOCTBIO, JOCTATOYHOMN ISl PETIEBAHTHBIX OTIIPABJICHUI MPO-
THOCTUYECKON (DYHKIIMU B Y€IOBEYECKOM MO3HAHUU. Takoil Moaxo/ mpearnoiaraeT oTka3 oT KaKux-
100 MeTapU3NUECKUX WHTEpIpeTalii KOHCTPYKTUBHOM yCIOBHOCTH, MO0 JUIsl TOTO, YTOOBI CUH-
TaTh MEPLENTUBHBIN KOMILJIEKC YCTOWYMBBIM aCCOLMATUBHBIM 00pa30BaHUEM, MOKHO OTPaHUYUTh-
Csl yKa3aHHEM Ha HaJM4Me CTATHCTUYECKOH 3aKOHOMEPHOCTH, 0Opa3yrolleil WHBApUAHTHbBIN KOH-
LUENTyaJbHbId MHTPOEKT IS KBaJM(UUMPOBAHHON MOJOOPKM BAapUATHUBHBIX JAAHHBIX. DMIHPHUO-
KpuTHLu3M O. Maxa u P. ABeHapuyca mpeicTaBisul cOOOW TOMBITKY pEIIeHUs MPoOIeMbl KOH-
CTPYKTHUBHOH YCJIOBHOCTH B CUTyallMu (PPOHTAILHOM yTpaThl CyOCTaHIIMATIbHOCTH, BbIpa3UBILEHCS
B CBEJICHUM CaMHX SMIIUPUYECKHUX JAHHBIX K AU depeHInpoBaHHON CHMBOJIMKE MPOLIECCOB dHEP-
reTH4YecKoro oomMeHa. Bo3BecTuB 0Tka3 OT MeTapu3NUeCKUX NPUTI3aHUN pa3yma B KauecTBe 0a3o-
BOH IPEANOCHIIKA HAYYHOI'O MO3HAHUS, SMINPUOKPUTUKHA CTPEMUIMCH OTPAHUYUTH CaMO IO3Ha-
HHE KaK TAKOBOE CEpPUSMHM KOHCTPYKTHUBHBIX YCJIOBHOCTEW, B3aUMOJEHCTBUE MEXYy KOTOPBIMHU
JOJKHO OBLIO COOTBETCTBOBATH 00IIeH (hadyie sHepretusMa. JJoCTaTOYHOCTh MOCHEIHEN ¢ TOUKH
3pEHHUsI PALIMOHAIBHOCTH HE BbI3bIBAJa y SMIMPUOKPUTUKOB HUKAKUX BO3pa)keHUH. OD. Max nucain:
«3aKOH accolualMy OKa3ajucs JOCTAaTOYHBIM, YTOObI OCBETHUTh PAacCMaTPUBAEMYIO 3/1€Ch JEATENb-
HOCTh HayuyHOW (anTazuu. Ho xynoskecTBeHHas (paHTaszusi 0OHApYKMBAET B CBOUX MPOSIBICHHUIX
W3BECTHBIE OCOOCHHOCTH, U JUIS UX W3JI0KEHHUS Mbl JOJDKHBI MONTH HECKOJIBKO Janblie. Accolua-
LUl HE OTPaHMYMBAETCS MPOLECCAMM CO3HaHUs, IpejcTaBieHusIMHU. BooOle Bce mporeccsl opra-
HU3Ma, COBMECTHO 4acTO MOBTOPSIOUINECS, OOHAPYKUBAIOT TCHJICHIIUIO K COXPAHEHUIO JTOW CBs-
3m» [6, ¢.169]. CorsiacHO OCHOBOTIOJIOKHUKY SMITMPUOKPUTHUIIN3MA, aCCOIIMALIAS BOZHUKAET Ha OC-
HOBE PECTPUKTHUBHBIX (YHKIMOHATBHBIX AaKKOMOJALMUN, JOCTATOYHBIX [UIsI BOCIPOU3BEACHUS
yCTOHYMBOTro sHEprooomena. Mcxoas U3 npuHuna «3KOHOMUHU MBILIUIEHUS», BCIKYIO YCIOBHOCTD
MO3HAHUS MOKHO CYUTATh TAKOBOM TOJBKO BHYTPU acCOLUAINH, TJI€ OHA HAJeNseTcss PYHKIHUSIMH,
ONTUMHU3UPYEMBIMU B KOHCTPYKTUBHO-3HAUMMBbIX JIUMHUTAX. Y IOCIEJHUX HET U HE MOXKET ObITh
COOCTBEHHO MAaTE€pUANbHBIX 3KBUBAJCHIIMIA, 2 MOTYT ObITh CHUMBOJUYECKHE IKBUIIOTCHIIUAIBI, SB-
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JstroIue GU3NYECKUN CMBICH JTOMYCTUMBIX B SIIMCTEMOJIOIMYECKOM IIJIaHE aKCHOMATHUK, OCKOJIBKY
TaKOBBIE MPEACTABISIOT cO00M pa3nuyHble CIIOCOObI KAaTalOTU3alMi acCOLMAIMM ¢ TOYKU 3pEHUs
WX MIPOTHBOPEUYUBOCTH.

B cutyanuun meraduznueckoro o6eclieHUBaHUs COJIEPKATEIBHOIO MOCTYJIaTa O MaTepUaIbHOM
€IMHCTBE MUpPA KOHCTPYKTUBHAS YCIIOBHOCTh CTAHOBUTCS ONEPALMOHAIHLHBIM CHMBOJIOM aKTYaJlH-
3allUU 37IeCh U cedyac TOMyCTUMOro akCMOMaTHYECKOTo NMPOTOKoIa. AGCTparupysch ot npoosieMsl
OHTOTHOCEOJIOTMYECKOr0 CTaTyca 3JIEMEHTOB, OOpa3yIoIIMX KOHCTPYKIHIO, MOXHO, BCIEX 3a
JI. KyTtopa npu3HaTh, 4TO «IE€pPBbl€ MOHATUS MOKHO CUMTATh YUCTHIMH CHMBOJIAMH, CMBICI KOTO-
PBIX HeonpeaenéH u 0e3pa3IniyeH U KOTOPBIE TOJKHBI TOJIBKO YIOBIECTBOPSATH EPBHIM MPEIOKE-
HusM. [loHATHO, MO3TOMY, YTO OZIHA U Ta e (popManbHas IeAyKTUBHAS TEOPHUs MOKET UMETh He-
CKOJIbKO MaTepUaIbHO PAa3JIMYHBIX NMPUMEHEHUH, €CII BO3MOXKHO HAWTH JUII aHCaMOJIsl Heompee-
JEHHBIX CHUMBOJIOB HECKOJBKO HMHTEpIpETalyii, OAMHAKOBO MOTYIIHMX YIOBJIETBOPSATH aHCaMOJb
HE/I0OKa3aHHBIX Mpeaoxeruid» [7, ¢.35]. Takoit moaxoa kK mpodiemMe KOHCTPYKTHBHON yCIOBHOCTH
BIIOJIHE MOJXOJAUT Ul MaTeMaTHKH, UMEIoLIeH efo ¢ 00beKTaMHu MPOU3BOIBHON MPUPO/IbI, KOTO-
pBIe B paBHOH Mepe CroCOOHBI KaK HE 00J1aaTh HUKAKOH MPUPOA0H BOOOIIE, Oyaydn THIIEHHBIMH
BCSIKOT'O OHTOJIOTHUYECKOT'0 BECa, TaK M ObITh MPHUCYIIUMHU BCSIKOW MPUPOJIE, UMMAHEHTHO €€ BHYT-
pEHHEMY TIOHSTHIO, He OyAy4H MBICIUMBIMU BHE e€. Mimes 1eno ¢ 00beKTaMu MPOU3BOJILHON TPH-
pOIbl, MaTeMaTUKa HE MOXKET BbIIBUraTh KBaIM(ULIMPOBAHHBIX TPeOOBaHMH K pa3rpaHUUYECHHUIO
00BEMHBIX M COZIEPKATEIBHBIX MTPU3HAKOB MOHATHS, KK TO HEOOXOAMMO JUTsl BHIOOPA 4yBCTBEHHBIX
UHTYUTHBHBIX HPEIBOCXMUIIEHUN, BOCTPEOOBAHHBIX [0 OCHOBHOMY ICHUXO(pHU3UOIOIMYECKOMY 3a-
koHy BebGepa-Dexnepa u no «mary ['ébdaunray ans oOpazoBaHHsS acCOUMATHBHBIX KOMIUIEKCOB.
OcHoBHO# ncuxodu3nonornyeckuii 3akoH Bebepa-PexHepa Urpaer B ICUXOJIOTHU Ty XKe POJlb, YTO
U TpH 3aK0Ha HpIOTOHa B MEXaHMCTHYECKOW KapTHHE MHpa. 3HAYEHUE ATOTO 3aKOHA B TOM, UYTO
pa3HHULa MeXIy (OHOM U CTUMYJIOM HOCHUT HMOPSAKOBBIM XapakTep U MOUICKUT YUETY MPH MOMO-
i JorapumMoB. MBI BHIUM, YTO KAQYE€CTBEHHBIC PA3IHUUS MEXIY BOCHPUATHSIMH MOXXHO Tpe-
CTaBUTh KaK KoJinuecTBeHHble. He MeHblIel (yHIaMEHTAIbHOCTBIO JJIi HAyYHOH SKCHEPUMEH-
TAJILHOW TICHXOJIOTHH 00JanaeT u nmoHsTHe «mara ['€pdannra», mox KOTOPbIM MOHUMAETCS yIIpe-
XKJarollee pacro3HaHue MpeIMETHON LENOCTHOCTH 00pasa, MpeAllecTBYIOIIee YaCTHbIM HepLen-
TUBHBIM JIeTasIsIM. JIMIIbE KOCBEHHBIM 00pa30M KaueCTBEHHBIC XapaKTEPUCTUKH, OTPAaHUYMBAIOIINE
aHTULUIALUN YyBCTBEHHBIX BOCHPUATHH 110 KaHOHY TPAaHCIICHJCHTAIbHON aHAJIUTUKU KaHTOBCKOU
TaOJIHIIBI KATETOPHUA, MOTYT OBITH TPEICTABICHBI KOJIMYECTBEHHO, KaK TOTO TPeOyeT aKCHOMAaTHKa
HarJsIHBIX TpPEeACTaBICHUH. DTO 3HAYUT, YTO KOHCTPYKTHBHOM YCIOBHOCTHIO MOXXHO CUHUTATh
(dbopMaTHB TaKOW THIOTE3BI, KOTOPAsi TO3BOJISIET TOCTUYh OOIE3HAYMMOW MEphl TPAaH3UTHBHOCTH
JUIS aHTULMIIALUN BOCIIPUATHUS, BEIPAXKAIOLINX HHTEHCUBHOCTh KauecTBa, U JUIsl aKCMOM HarJIsiAHO-
'O TIPEICTABJICHNUS, OOHATMYUBAIOMINX KOJTHMYECTBEHHYIO SKCTEHCHBHOCTb.

[Tonmyuaercs, 4YTO KOHCTPYKTUBHAsI YCIOBHOCTh OOECHEUMBAECT TPAH3UTUBHOCTh (DAKTOB BHYT-
PEHHEro ¥ BHENIHEro ombita. OB6pasys IMIIOTETHYECKH TPETHil WiIeH IS CPABHEHHS, KOHCTPYK-
TUBHAsl YCJIOBHOCTD SBJISIET HAIIAIHO caM 3¢ (eKT Joruueckoi Tpan3utuBHoctu. Ho ecnm 31o Tak,
TO BCSIKasi KOHCTPYKTHUBHAS yCIOBHOCTDH JIOJDKHA HEOOXOAMMBIM 00pa3oM TpeOOBaTh HEUETHBIX U
TONBKO HEUETHBIX OMIO3MIMH, B KOTOPBIX TPAH3HTHBHOCTH CPEJHEr0 TEPMHHA® MPEACTAST Kak
«OTIOCPEICTBOBAHUE» B JHATICKTHUYECKOM TE€TeJIEBCKOM CMBICIIE, YTO, OJIHAKO, B KOPHE MPOTHBOPE-
YUT U/iee YETHOCTH KOHCTPYKTHBHOM YCIOBHOCTH B IJIaHE €€ aHAIUTUYECKON MCTUHHOCTH, BBITE-
Karomei 3 OMHAPHOCTH TEMATUYECKON OTO3HIINH.

2 (TpeTHii WwieH s CPaBHEHHUSD) - ITO HOHATHE, HA KOTOPOM OCHOBAH IIPHHLAI TPAH3HTHBHOCTH, CYTh KOTOPOTO B TOM, UTO ECITH
JIBa IIpeJMeTa B KaKOM-JIN00 OTHOLLICHUU PaBHbI TPETHEMY, TO OHU PaBHBI B TOM )K€ OTHOILEHUU ApYT ApYry. IIpum.asémopa.

* B «cpefHeM TepMHHE» OCYLICCTBILCTCS AHANCKTUYECKOE CHSTHE B3aMMOMCKITIOUAIOIIIX IPOTHROIOIOKHOCTEH, NPUCY KX a6-
CTPAKTHOMY MBIIUIEHUIO paccyaka. [lpum.aemopa.
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«IIpoTuBopeune» MexJy aHaIUTUYECKOH UYETHOCTBIO M JUAJIEKTHYECKOW HEYETHOCTBIO KOH-
CTPYKTHBHOH YCIIOBHOCTHM NpeACTaBisieTcs (paTaibHbIM JMIIb U1 a0CTPaKTHO-MeTa(hU3nIecKoro
MblIlIeHusl. OHO BUAMTCS TAaKOBBIM, €CJIM UCXOAUTh U3 MPOTUBOMNOCTABICHUS YETHBIX U HEUETHBIX
(GyHKIMH, MTpenoarariuX TMI0Te3y O pa3IMYHbIX OCHOBAHUAX CUMMETpHUHU. [IpMHMMas BO BHU-
MaHHE OHTOTHOCEOJIOTUYECKYIO JIBYCOCTAaBHOCTh KOHCTPYKTUBHOM YCIOBHOCTH, MOKHO TOBOPUTH O
pa3nuyuM croco0oB €€ MHTEepIpeTaluy B ObITUM U B MBILIUIEHUH OTHOCUTEIIBHO aHATUTHYECKUX U
JIMAJICKTHUECKUX CIIOCOO0B €€ MPOTOKOJIBHOTO TO3UIIMOHUPOBAHMS. DTa OrOBOPKAa HUKOMM O0Opa-
30M He sBJsieTcs coPU3MOM, HO 3aKIItoUYaeT B cebe yka3aHHe Ha T€ OCHOBAHUS, KOTOPbIE MO3BOJISIOT
yIOTPEOUTH JII00YI0 KOHCTPYKTUBHYIO YCIIOBHOCTH codpucTudecku. Koiab ckopo HHM 0JHa MBICTH U
HU OJIUH IpeAMET caMH 1o cebe copu3MaMu He SBISAIOTCS, & CTAHOBATCS TAKOBBIMM OTHOCUTENIBHO
CBOETO y3yca B HEeBEPH(PHUIIMPYEMBIX THIIOTE3aX, KOHCTPYKTUBHAS YCIIOBHOCTh HE MOXET N30eTHYTh
ux obmel cyap0b1. Kakum Obl MpeBpaTHBIM HU ObUT Y3yC C TOYKHU 3pEHHsI COPUCTHUECKUX YCTAHO-
BOK, OH MOXXET COCTOSITbCSI B CBOEM CO(PHCTUYECKOM KAayeCTBE TOJIBKO MPU HATMYMHU HOPMBI TOHS-
THSI, KOTOpasi 3TUM y3ycoMm ¢opmupyercs. Konb ckopo 3a Beskoil aedopmarueil CTOUT BO3MOXK-
HOCTh (hopManM3anuu Mo KaHOHAM HOPMAaJbHOTO CyOBEeKTa, HET OCHOBAaHMI CETOBATh HA TO, YTO
KOHCTPYKTHUBHAsl YCJIOBHOCTb OTATOIIEHA HEKUM COPHUCTHYECKUM y3ycoM. ToT dakT, 4ro mocnen-
HUI HEe UCKIIIOUEH 0e3 MpeBapUTEIbHBIX PACCMOTPEHUH, SBISIETCS KOCBEHHBIM IOPYYHUTEIHCTBOM
B I10JIb3y TOTO, YTO CYILECTBYET HOPMATUB KJIACCHUECKOW (popMaIr3allui KOHCTPYKTUBHOM yCIIOB-
HOCTU. Bompoc e OTHOCUTENBbHO TOro, HaCKOJIbKO 3Ta (hopManau3anus JOCTyIHA ISl HAJIUYHOTO
HOCUTENsl CyOBbEKTUBHOCTH, HE €CTh BOIIPOC TEOPUH, UOO 3TO BOMPOC O TOM, HACKOJIBKO CYyOBEKT,
npuleraronmii K KOHCTPYKTUBHOM YCIIOBHOCTHU, HaAen&H NO0OpOi BOjeH, KOTOpas MO3BOJSET eMy
CTaTh UIOCTACHI0 HOPMAJIBHOI'O CYyObEKTa, MBICIAIIErO CBOE €IMHCTBO MOCPEACTBOM JIETUTUMHBIX
LIEHHOCTHBIX YCTaHOBOK. DTOT aKCHOJIOTMYECKUN paKypc MpoOsieMbl KOHCTPYKTUBHOM yCIOBHOCTH
UMeeT MPAKTUYECKUN CMBICT, TOITOMY OH HE MOXET 00JiaJjaTh 3HAUUMOCTBIO JUUIsl 3HAHUS, 3asBIs-
fomiero o cede kak o reopuu. CiaenoBarenbHO, BCE A0 UCKIIOYUTEIHHO B HOPMAaTUBaxX (opMau-
3aluy, O0eCHeYuBaIOIIUX KOHTHHYAJbHOCTh 3aJ@HHBIX IOJEBBIX A(PPEKTOB KOHCTPYKTUBHOU
YCIIOBHOCTH [T KOHTEKCTYaJIbHOM KOH(UTYpPAlUH, XapaKTePU3YIOLIeH OTHOIIEHNE ObITHS U MBIII-
JICHUS.

Teopust mMHOXkecTB o0nazaeT HEOOXOAUMBIM HOPMATHUBHBIM MOTEHIUAIOM, [O3BOJISIOLIIM
TPAaKTOBaTh OHTOIHOCEOJIOTMYECKYI0 IPOOeMy ¢ MO3ULUi MeTadhU3n4eCKOro HeUTpaauTera, 0 4éM
CBHUJIETEIILCTBYET mporpammMHasi mpeamoOymna @. Xaycmopda: «MHOKECTBO BO3ZHUKAET MyTEM 00b-
€/IMHEHMsI OTAEIbHBIX MPeAMETOB (Belleil) B 0HO 1eioe. OHO ecTh MHOXKECTBEHHOCTh, MbICIMMAs
Kak eIuHCTBO. Ecnu Obl 3TH MM 0oJ00HbIE UM BBICKA3bIBAHUS BBICTABIISJIMCH B KAUECTBE ONpeEe-
JI€HUH, TO MOXHO ObIJIO ObI BIIOJHE OCHOBATEIbHO BO3Pa3UTh, UTO OHU OMNPEAECISAIOT TaBTOJIOrHYe-
CKU WJIN JIaXKe ONPEIEISIIOT HEACHOE Yepe3 HEsICHOCTU MHOTO pojaa. OIHAKO Mbl MOYXKEM HUX TOJIKO-
BaTh MPOCTO KAaK yKa3aHHUs Ha HEKOTOPBI MEepBOHAYAIbHBIN, BCEM CBOMCTBEHHBIN aKT MBIIIJICHHUS,
KOTOpBIH, OBITh MOKET, M HEJIB35l, @ MOKET ObITh, U HE HY)KHO pasjlarath Ha Apyrue, 6osiee npocThie
akTh» [8, ¢.9]. CMbICI 3TOr0 MpPU3HAHMS B TOM, YTO TEOPHUsS MHOXKECTB, BO-IIEPBBIX, HE JOMYCKAET
NeUHUTHBHBIX PEIICHUH, Oy IydH, MOJO0HO TeresieBCKON TUAICKTHKE, OSCIPeIIOCEUIOYHBIM 3HA-
HHUEM, BO-BTOPBIX, 3aKII0YAET B c€0€ BO3MOKHOCTh B3aUMHO-00PAaTHON MHTEPIPETAIlUK FIEMEHTOB
ObITUS U MBILUIEHUS] OTHOCUTENIbHO KBAIM(DUIMPOBAHHOM LIEIOCTHOCTH, B KOTOPOH SIBIEHO MX
€/IMHCTBO, U B-TPEThHX, 3aKJI0YaeT B cede GopMaTUB aKTa, JEHCTBUTEIILHOCTh KOTOPOIO 3aKIIIoYe-
Ha TOJIBKO B HEPACTOP’KUMOM CHHTE3€ OHTOJOTMYECKHX M THOCEOJIOTMYECKUX 31eMeHTOB. [loaro-
My, BO-IIEPBBIX, JEPUHULIUN YTO-TO 3HAYAT TOJBKO MPU HATUYMHM MHOXECTBA, BO-BTOPBIX, MBICIIH-
MOCTH 3JIEMEHTOB COOTBETCTBYET IIEJIOCTHOCTH OBITHS WM OBITHIO AJIIEMEHTOB COOTBETCTBYET Ile-
JIOCTHOCTb MBICIIH, B-TPETbHX, IEHCTBUTENBHO TOJIBKO TO, YTO JOMYCKaeT (POPMYJIUPOBKY HOPMBI.
Bor nouemy A.A. ®penkens u M. bap-Xumien HauMHAIOT caMO M3J0KEHHE Hayajal TEOPUU MHO-
KECTB C 3asBJICHMS, BBEpPrarollero MeTapu3uKoB B COCTOSHUE KOIHUTHUBHOIO JuccoHaHca: «Jlis

532 N4(22)/2016, v.6, Ontology of Designing



A.H. Ozues

uesnei Oosiee MPOYHOro 0OOOCHOBAHUSI TEOPUU MHOKECTB B MPUHIUIIE O€3pa3IUYHO, CYUTATD JIU aH-
THUHOMHMH KaTacTpo(doil, 3acTaBisOIIed HAC MOMUMO HAIIETO >KEIaHWS WCKAaTh ApPYyryro, Ooree
HaJEXKHYI0 OCHOBY, WJIM JK€ pacCMaTpUBaTh UX B KauecTBE (CBOEBPEMEHHO OOHApPYKEHHOI'0) CUMII-
ToMa 00J€3HH, KOTOpYI 0e3 HUX MOKHO Obu1o Obl M mporisaers» [9, ¢.31]. KoHcTpykTuBHas
YCIIOBHOCTh CUMIITOMATHYHA, HO B ce0e U AJisi ce0sl He PEe30I0THBHA.

['oBOpst 0 cUMNITOMATHYECKOM 3HAUEHUU KOHCTPYKTUBHOM yCIIOBHOCTH, CJIEIyeT UMETh B BHILY
e€ crocoOHOCTh, OyayYHr MOJIETIbI0 YaCTHOIO TEXHUYECKOTO PELLEHUs], YKa3bIBaTh HA LEJIbII Kilacc
OHTOJIOTMYECKUX 0O0BEKTOB, 00JIaJAI0IINUX ONEPATUBHBIM (YHKIIMOHATIOM, OTHOCUTEIHHO KOTOPOTO
MIPAaBOMEPHO YTBEPHKIECHHE O TOM, YTO OH MOXKET OBITh per(pUIMPOBaH B CYIIECTBYIOUICH KOH(H-
rypaiuy MpeJIMEeTHBIX TPaHull, MPUOOPETs B HUX 3HAYMMOCTh «OBITUSI-B-IIPU3HAHHOCTIY. DTOT Te-
reJIEBCKUI TEPMUH yKa3bIBa€T Ha BO3MOKHBIM MOPSAOK aKTyaau3aluu UAEH, B KOTOPOM YEJIOBEK
MOXKET COCTOATHCSA KaK pasyMHOE M MBICISIIEE CYIIECTBO, a HE TOJIbKO B KAU€CTBE HOCUTEJIS Mpar-
MaTUYECKUX YCTAaHOBOK. l'ereneBckoe «ObITHE B NPU3HAHHOCTU» KOHCTPYKTUBHOM YCIOBHOCTH
CUMIOTOMATUYHO U JIJIS1 TOTO OOILIECTBEHHOT'O OBITHS, KOTOPOE IEMOHCTPUPYET MOTPEOHOCTh B TEX-
HUYECKUX PEIICHUSAX pa3HOro ypoBHs. Uem nmpuMuTuUBHEE OOIIECTBO, TEM MEHBIIYIO B3bICKATENb-
HOCTbh OOHApYKHBAeT M OOIIECTBEHHOE CO3HAHHE MPUMEHHUTENBHO K TEXHUYECKUM PEIICHUSIM, B3sI-
TBIM B MOJyCe€ MX 00OOIISCTBIICHUS B KauyecTBE (paKTopa pasBUTHsI MPOU3BOIUTENBHBIX chil. Oco-
OCHHO TOKa3aTeNIbHO OTHOIIEHUE K MAaTeMAaTHYECKOMY acCleKTy KOHCTPYKTHUBHOM YCIOBHOCTH, 3a-
JI0’)KEHHOM B TO MJIM MHOE TeXHUYecKoe pemeHue. Ha 3ty cumnromatuky ykassiBani . IlteitHrays:
«JTroqu, OMU3KKMe K TEXHUYECKUM HayKaM, 3HAIOT O POJIH KJIaCCUYECKOW MaTeMaTUKU B MHKEHEP-
HOM JIeJI€ M MalllMHOCTPOECHUHU, HO CUUTAIOT €€ BTOPOCTENEHHOM; K TaKOM TOUKE 3pEHUS UX CKIIOHS-
€T Ha3HauYeHHE MATeMAaTHMYECKUX CIPABOYHUKOB. X O4YeHb YyAMBISIET, KOrJa, HampuMep, KTO-TO
TOBOPUT, YTO BPOLJIABCKOE OOILIECTBO TEXHUYECKOW MATEMATHUKH PELIMIO MpolieMy 000Jo4YeK U
KYIIOJIOB, MPEJICTABUB MX ONTUMANbHYIO GOpPMY AJIS KaXKIOTO KOHTYpa. Y IUBJICHHE BOZHUKAET IO-
TOMY, YTO SMIIMPUKHU HE MMOHUMAIOT KaTerOpUUECKUX CyKJIeHUM Takoro poja. bonee Toro, Hemate-
MaTUK 4yBCTBYeT ce0si 0cCOOEHHO 3aJeThIM 3a ’KMBOE, KOT/Ia KTO-TO JENAeT U3 €ro MpearoChUIOK
3aKJIFOYCHUE, TpeBbIamIiee ero Boodpaxkenue» [10, ¢.39]. Cka3aHHOE MO3BOJIIECT MOHSITH, YTO
KOHCTPYKTHUBHASI YCIOBHOCTh MOXKET OBITOBaTh M BHE MParMaTuKH, MPEeIyCMOTPEHHON COLUAb-
HBIMM pEMyTalusMU TEXHUYECKON PallMOHATIBHOCTH, YTO OHA 3aKJIKYaeT B ce0e KOHIENTYalbHYIO
MOJIeTIb MaTeMaTU3allii YHUBEPCYyMa, BBISBIISIONIYIO CYIIIHOCTHBIE acTeKThl YeJIOBEUECKON CBOOO-
Jbl, K UUCITY KOTOPBIX MPUHAJIEKUT U YMEHUE TOHOCUTD JI0 IPYTUX JIIOJEH MHTYUTUBHOE BUACHUE
TapMOHU3UPOBAHHOTO MHpPa, B KOTOPOM BO3MOXKHO 0o0Jjiee MPOAYKTHUBHOE Pa3BUTHE CYIIHOCTHBIX
CHJI YEJIOBEKA, HEXXEH TO, KOTOPOE C MO3HUIUN UCTOPHUECKON (adyIibl IETUTUMUPOBAHO B PUTHI-
HBIX CIICHAPUAX aKTyaJu3aluu CyObEKTUBHOCTH.

KoHcTpyKTHBHAs yCIOBHOCTH SIBISIET ce0sl BO B3aMMOIIPOHUKHOBEHUHU OBITUSI B MBILIUICHUU U
MBIIIJICHHUS B ObITHH, 00pa3ysl MoJielb UX MPOAYKTUBHON MHAU(D(EepeHIInN B KIaCCUYECKOM IIIe-
JMHTUAHCKOM cMbicie. ClieyeT, 0lHaKO, IOMHUTb O TOM, YTO OHTOJIOTHSI K THOCEOJIOTHs 00JaaeT
pasHbIMH QopmaTamMu MpoOiIeMaTU3aliK, CUCTEMHbIE HOPMATUBBI KOTOPBIX HE COBMAaroT. EnuH-
CTBO OBITHSI M MBIIIJICHUS B KOHCTPYKTHBHOW YCIOBHOCTH MPHU3BAaHO 00ECHEUUTH OallaHC MEXKIY
KOMIUIEKTOM 0a30BBbIX KaTErOpHil U HAyYHOU peleniueil TUIoTe3bl, KOTopas MOXKET ObITh TOHATA
Kak B 00BEMHOM, TaK U B coepkKaTelbHOM Kitoue. [103ToMy KOHCTpYKTHBHAs YCIOBHOCTh MOXKET
JIEMOHCTPHUPOBATh CBOMCTBA, Pa3IMYAIOLIUECS B 3aBHCHUMOCTH OT €€ OTHOIICHHUS K METOIY, YTO
cJeyeT U3 MpeiaraéMoi KOHTPaCTUBHOM TabmuIibl (Tadiauma 3).

4 KOHCTpPYKTMBHas yCNOBHOCTbL M Npo6nema AgeTepMUHU3MA

I'noceonornyecknuii MOMEHT KOHCTPYKTUBHOM YCIOBHOCTH MOYKET BOSHUKHYTB TOJIBKO TaMm, IIe
COOCTBEHHO OHTOJIOTMYECKAsi CUMITOMATHKA MOABEPraeTcsi KpUTHIecKoil pedaexcuu. B KoHCTpyK-
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TUBHON YCJIOBHOCTH 3aKJIIOYEHA HE MPOCTO TOTOBAs dMHMCTEMa, Ha/lelEHHAs KOHCEHCYCOM o00le-
CTBEHHOI'O CO3HAHUs, aJIMUHHCTPUPYIOLIET0 TEXHUYECKYI0 pAalMOHAIbHOCTb, IparMaTH4ecKoi
CaHKLUEN, HO COJNEPXKUTCA U JIATEHTHAas THUIIOJIOTUS TUIOTE3, aJJeKBATHBIX HOMOCY YMECTHOCTH.
OTOT HOMOC HE SBJISETCSI HEKUM KOHBEHLIMOHAJIbHBIM 00pa30BaHUEM, a BBICTYNAET B KAUECTBE I1O-
3HaBaeMON 3aKOHOMEPHOCTH, OXBATHIBAIOLIECH, B TOM 4YHCIE, M 3MHUCTEMOJIOTUYECKOE MOBEJCHHE
CyObeKTa Hay4HOTO MO3HAHMS KaK HOCHUTENS TEXHHYECKOH palMOHAIbHOCTH. Mexay JaTeHTHOU
TUIIOJIOTHEH, ONMpaloIIeiics Ha pealbHble OCHOBAHUS, U MPOCTOM KiacCU(pUKaLeH, 3aKI0Yatonei
B ce0e JIOTMKY HJealluu PO10-BUI0OBBIX OTHOIIEHUH, HET aHTarOHU3Ma, HO 3TO He 3HAYUT, YTO Ue-
QIBHOE M PeaJbHOE MOTYT CBOOOJHO M 0€3 OrpaHWYEeHU KOHBEPTHUPOBATHCS APYT B apyra. O0-
JacTh JIOMYCTUMBIX KOHBEPCUBHBIX PEIICHUI M 3aHUMAET TEXHUYECKas pallMOHAIbHOCTh, HHTEIPU-
pyrolas Bce UCIOJIHUMBIE B MaTepHale KOHCTPYKTHBHBIC YCIIOBHOCTH Ha OCHOBE 3a4acTylO 3aBe-
JIOMO UJI€ATUCTUYECKOr 0 MPEACTABICHUS O TOM, UTO B KPUTHUYECKON (pri1ocouu TpaKTOBAIOCh KaK
«uenp pazymay. OCHOBONOJIOKHUK KpuUTHUecKoM oHTosorun H. ['apTman He Tonbko mocienoBa-
TEJIBHO Pa3BOJMI MOHATUS «CIOUCTOCTH» M «CTYNEHYATOCTH», UCXOAsSl U3 MPOTHUBOIOCTABICHHUS
TUMOJIOTMYECKUX M KIACCU(PHUKAIMOHHBIX TMPU3HAKOB, HO M TIOKa3aJl KPUTHUYECKYIO 3HAYUMOCTH
3TOro (B OCHOBE CBOEH OHTOJOIMYECKOIr0) pa3rpaHMUYCHMs JJis TE€OpUH Mo3HaHusA: «B moie peasnb-
HOTO MM03HaHUs (IT03HAHUS pealbHO CYLIEr0) alpUOPHBII IEMEHT HE BCTPEUAETCS] U30JUPOBAHHO.
Tam, rie oH U30IUpyeTCs UCKYCCTBEHHO, YTO, KOHEUHO K€, UMEET MECTO B U3BECTHBIX TEOPUSX, OH
TEPSET OTIUYUTEILHYIO YEePTy MO3HAHHUA — OOBEKTUBHYIO 3HAYMMOCTb, MEPEXOJS B CIEKYIIALHUIO
WM B CBOOOJHYIO KOMOMHATHUBHYIO Urpy» [11, ¢.252]. KOHCTpyKTHUBHAs YCIOBHOCTb, TAKMM 00pa-
30M, €CTh T'apaHT PEATUCTUYHOCTHU MOCTABICHHBIX TEOPETUKO-I03HABATENbHBIX 3a/1a4, KOJIb CKOPO
UMEHHO OHa sIBJseT (aTyM MaTepualbHOIO BOIUIOLICHHS, BHE KOTOPOrO TEXHUYECKasl palliOHab-
HOCTB HE JJOCTHTAET COOTBETCTBHUS CBOEMY COOCTBEHHOMY TOHSITHIO.

Tabnuma 3 — KonTpacTuBHas TabinIa OHTOIOTHYECKUX U THOCEOIOTHUECKUX ACIIEKTOB KOHCTPYKTUBHOHN YCIOBHOCTH

OwnTtoJiorus (0biTHE) I'Hoceosiorus (mo3Hanue)

Kamezopuanvneiii | ba3oBble OHTOOTU3MBI: Tunel ICTUHHOCTH:

cocmasg ®  [IPOCTPAHCTBO, =  MeTaJorHyecKas,
= Bpems, = JIOTUYECKas,
= MmaTepwus, = JMIOHUpUYEcKas,
= JIBH)KCHHE, =  TpaHCIEHACHTATbHAS
= cuia

Cnocob Anopus AHTHHOMUS

npobnemamuzayuu | (KOHQIUKT pa3HBIX HAYalI, (cmiop pazyma ¢ caMuM co0oH
MPEMETHBIX B OBITHH) 0 MPUOPUTETHOCTH OJTHOTO U3

ACTICKTOB aM(pHOOJINH ero TOHITHIA)

Tunomesa MeicourenbHas GUKIHA, He uMeromas | OHTONIOrHYecKuid paKT, He MMEIOIITHIA
MIPEIMETHOTO CONCpKaHUS B OBITHH, HO | BRIPAXKEHHOTO HOPMAaTHBA IMO3HABAEMOCTH,
umeroas QUKCUPOBAHHBIH 00bEM YKa3bpIBaroImero Ha o0BEM, HO HMEIOIIUI Co-

JICp)KaHHUE BHE Pa3/IeiICHUs THIIOB HCTHHHOCTH

Omuowenue k | [Ipuoputer penykumu M MUHHUMATUCT- | [Ipumopurer mnpomudepalud U MaKCHUMAJHCT-

Memooy CKasl OPHEHTAIM Ha CONlepKaHHe CKasi OpHEHTAIMA Ha 00BEM

Peyenyus B BepTHKanbHOM KOHTEKCTE (IHAXpOHH- | B TOpM30HTAaNbHOM KOHTEKCTE (CHHXpOHHYE-
yeckas) HeoOpaTUMOCTh cKasi) 00paTUMOCTb

KOHCTpyKTHBHAs yCIOBHOCTb TEXHMYECKOIO DELIEHUS MbICIMMa B CBOEH JEHCTBEHHOCTH
TOJIBKO KaK IPOSIBJIECHHBIH U OCO3HAHHBIA MPELEACHT HalpaBiIseMoro (Ha BOCTpeOOBaHHBbIE IS
npeoOpa3oBaHusi OOBEKThI) YHUBEPCAIBHOTO HAa TMOHATUHHO-TEOPETUYECKOM YpOBHE, HO Bapua-
0eIbHOr0 M0 CBOMM IIParMaTUYECKUM CaHKLUAM, IeTepMUHM3MA. B paliMoHalIbHOCTH TEXHUYECKUX
pelIeHH 1eTepMUHI3M OOHAIMYMBAET CBOM MOHATUIHBIN MOTEHIIMAT, HO HE YMHOXAET CBOMX ap-
I'YMEHTOB, OTHOCSIIUXCS K €ro OTKPOBEHHBIM MeTa(u3M4eCKUMM HpUTA3aHusAM. KoHCTpyKTHBHas
YCIOBHOCTb XapaKTepHu3yercs: (JOpMalbHBIM MHHUMAIM3MOM 3HAYMMBIX JeTepMHUHALUH, (HOKyCH-
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PYIOIIUXCS BOKPYT HMOHATHUS NMPUYMHHOCTH. TeXHHuYeckas palOHAJIBHOCTh BUAUT B HEH TOJIBKO
KOMIUIEKC MPaBWI, HO C TOUYKHU 3PEHUS «IETEPMUHU3Ma» KaK pa3yMma, JeJarollero no3HaHue Mupa
peann3yeMoil Lenblo, MPUUYUHHOCTD MBICIUTCSI KaK MPUHIMI, O0JaJaroluil yHUBEpCaIbHOW 3Ha-
YUMOCTbBI0. XapakTepusysl NMPUUMHHOCTh B KadecTBe mpuHumna, M. bynre nucan: «lIpuunHHbIN
MIPUHLIMII COJIEP>KUT HENPEPBIBHOCTD AEUCTBUS MEXAY IPUUUHON U AEHCTBUEM, TO €CTh OTCYTCTBHE
MIPOMEKYTKOB B MPUYMHHBIX JIMHUAX. DTO TpeOOBAaHUE MOYTHU OYEBHUJIHO, TaK Kak Jr00as pa3phiB-
HOCTh B MIPUYMHHON LENH JAO0JDKHA ObUIa OBITh MPUIMUCAHA IEHCTBHIO JOMOTHUTEIBHON MTPUYUHBI)
[12, c¢.163]. Cka3aHHOE MO3BOJISET YBUAETh B IPUUMHHOCTH NPUHIUI, KOTEPEHTHBIN B CEMaHTHYE-
CKOM IUTaHE OOIIeH IOPUCAMKIIMKA pa3syMa, HO MO3UIHOHUPYIOMHUN caM 3PPEKT 3TO KOTepeHTHO-
CTH HOCPEJICTBOM KOHEYHOT'O MEPEeYHs paccyl0ouHbIX a0cTpakiuil. IIoHATHE «1OMOJIHUTETBHOCTIY
KOCBEHHO YKa3bIBa€T HAa OTPAHMUYEHHOCTh a0CTPAKTHOTO MBILIUIEHUS, KOTOPOMY Ipenaércst paccy-
noK. CBOAMMOCTb MOHATHUS JETEPMHHU3MA K MPUUYUHHOCTH OOHapy’KuBaeTcs Kak 3(pQeKkT umura-
TUBHOM BOCIPOM3BOAMMOCTH KOHCTPYKTUBHOM YCIIOBHOCTH B peXHUMeE €€ ornepanuoHaIbHOW MOOU-
JM3alK, HO TI0 CYLIECTBY peyb 3/1eCh UIET O PEAYKIIMOHUCTCKOM acHeKTe, IPUIAIOIIEeM IPaKTHKY-
€MOMY TEXHUYECKOMY DPELIEHUIO0 BUIMMOCTb IPEIMETHOW 3aBepliéHHOCTU. Pasymeercs, uuctoe
MBILIUIEHUE B CBOMX TEOPETHUECKUX YCTPEMIICHUSAX MOXKET MPUAaBaTh CAMOMY MOHATHUIO JIeTEpMU-
HU3Ma LEJIbII CHEKTp 3HAYEHUI, OrpaHUYEHHBIN ONMLUOHAIBHO «CJIa00W» U «CUIILHOW» pelaKiue
aHTPOITHOTO MPUHIIUIA, HO B TOM, YTO MOJJIEKUT KOHCTPYUPOBAHUIO 110 YCIOBHOCTSIM, 3HAUUMBIM
SMIUPUYECKU, JAETEPMUHU3M OCTAETCAd OOIEKOHUENTYaJbHbIM OCHOBAHMEM, MBICIHMBIM B €O
NPUYMHHOM acrekTe. [Ipoune acnekTbl AeTepMHUHU3MA, K YUCIy KOTOPBIX MpPUHAAJIEKaT, HAlpH-
Mep, CyOCTaHLMAIbHOCTh WM LIEHTpaJibHasl JETEpMUHALMS, 3HAUMMBbI JIMIIb KaK O0IIeTeopeTnye-
CKHE JIONYILEHUs, He UMEIOLINE TeXHUYECKU-BbIPAa3UMOro cMbicia. i TEXHUYECKOW palioHab-
HOCTH OHM OCTAlOTCSl HMPPEJIEBAHTHBIMM KOHHOTALUSAMM, COBMECTHMMBIMU C KOHCTPYKTHBHOMU
YCIOBHOCTBIO BHE KOHTEKCTa €€ NpeMETHON penuKaum.

Pa3BuTre HayuyHOro 3HaHUS, Oy/ay4M B3SITHIM B €r0 SMIMPUYECKOM MaTepuaje, He MEHSEeT Te-
MaTHUYECKUX CBOMCTB 3MUCTEMBbI, 3aKJIFOUEHHON B TOM WJIM MHOM KOHCTPYKTUBHOW YCIIOBHOCTH, TO-
I71a Kak oOIas KOHLENUUs AETePMUHU3MA, aKTyalbHas i1 NPUHATON Hay4yHOM KapTUHBI MUpa,
MOJKET JETaIU3UpPOBATHCS UM MOJBEPraThCsi B CBOMX MPOOJEMHBIX MyHKTaX KPUTHUYECKOMY Iepe-
OCMBICJICHHIO, HAIIEJICHHOMY Ha ONTHUMH3AIHI0 (QYHKIMI PallMOHAIBHOCTH KaK JOKTPHHBI, ONHpPa-
rolieics Ha KOHEYHOE YUCIIo croco0oB 000cHOBaHMs. KOHCTPYKTHBHAs yCIOBHOCTh, 6a3upyromasi-
Csl Ha TEMaTUYECKOW 3MucTeMe, JOHKHA OTPaKaTh JAJIEKO HE BCE JETEPMUHALUH, a TOJIBKO T€, KO-
TOpbIE MOTYT OBITh peH(PUIHUPOBAHBI B PEAMETHO-KOH(PUIYPAaTUBHOM KaueCTBE MTOCPEICTBOM TEX-
HUYECKOTO PelIeHHs. B 3TOM cMbIciie KOHCTPYKTHBHASI YCIOBHOCTh OKA3bIBACTCS CUMILTADUITUPY-
Iole penpe3eHTanueil JaHHOCTEW, NPEAyCMOTPEHHBIX JETEPMUHUCTCKUMH IPE3yMITLUSIMHU.
ObecnieunBasi Uil ATHX JAHHOCTEH (opMaT BOCIPOM3BOAMMBIX peU(UKAIMA, KOHCTPYKTHBHAsS
YCIOBHOCTb MpeACTaéT Kak MjeaT Kay3aJbHOW 3aBUCHUMOCTH, TPAKTyeMOH KaK MOJEJIbHBIA Ka3yc
JNeTepMUHALMI, MOJIEKALUI TUIIOJOTHYECKOMY MHIyLMpoBaHUI0. KOHCTpYKTHBHAs yCIOBHOCTD
JIOJPKHA COCTOSATHCSL B MOJICJIBHOM KauecTBe, YTOObI MOATBEPAUTH CBOM CTaTyC TEXHHUYECKOrO pe-
LIEHMS], TOITYCTUMOTO JIJIsl OTIPEAEIEHHOTO Kilacca 3a/1a4 ¢ (PUKCUPOBAHHBIM MOPSAKOM CII0KHOCTH,
OTpaKaroIIUM MapaMeTPUUECKUe MPU3HAKH KaTaTOIU3UPYEMBIX TUTYJIBHBIX J€TEPMHUHALUI.

KoHCTpyKTHBHAs yCIOBHOCTb, JUIIEHHAS LENH, B MOHITHUMHOM IUlaHe HeBOo3MokHa. Ho ata
LeJIb JI0JDKHA OBITh COOTHECEHA C Pa3IMYHBIMU MpeleJeHTaMu JeTepMUHMU3MA, 1a0bl OHA MOIJIa
OBITh TOCTUTHYTA JHOO B IUIaHE OBITHA, JTMOO B TUTaHE MBIIUICHUS. Metadu3nyeckoe NOHUMaHHE
aHTaroHU3Ma TEJIEOJOIMH U JeTepMUHM3Ma JOJDKHO OBITh OTBEPrHYTO, Aa0bl KOHCTPYKTHBHAs
YCIIOBHOCTb MOIJIa UMETh TEXHUYECKHH cMbici. Ecan coxpaHuth MeTadu3nyeckoe MOHUMaHHE
9TOr0 aHTaroHMW3Ma, TO Pa3BUTHUE TEXHUYECKOH PALMOHAJIBHOCTH CTAHET HEBO3MOXKHBIM, TaK Kak
MpUAETCS BEPHYTHCS B apUCTOTEJIEBCKO-NITOJIEMEEBCKYIO0 BeeneHHyo ¢ pU3MKON «eCTECTBEHHbIX
MecT», 00 cOOOpa3HO CBOMM 3HTENIEXMaJbHBIM KauecTBaM BCE Tela TATOTEIOT K CBOEMY ecTe-
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CTBEHHOMY MECTy, KOTOPO€ OHHM JIOJDKHBI 3aHATH 10 MOKA3aHHUAM JOMUHUPYIOLIEro djaeMeHTa. B
9TOM CKasbIBaeTcs LienecoobpazHocTs Beenennoi nmo Apuctorento. OH MbICIUI MeTa(U3UYECKH.
Heo6xoaumo nipeoioneTs abCcTpakTHYIO MeTa(pu3uKy, KOTOpast IOMEIIAET B OJHMH Psifl Kay3aIbHbIC
JeTepPMUHALMN U TEJICOJIOTHYECKyl0 00yClIOBIEHHOCTh. B apuctoTeneBcko-nrojaemMeeBckoil Bee-
JIEHHOM CYIIECTBOBAHHWE TEXHUKU M30BITOUHO. B Hamiell peaabHOCTH TEICOJOTMYECKUI MPUHIIMIT
BBIHECEH 3a CKOOKHM. DTO JejaeT BO3MOXHBIM HE HCKaTh MOTYCTOPOHHEIO CMbIC]IA B PEalbHbIX
KOH(UTypanusax MpeIMeTHOTO MUPA, a CO3/1aBaTh TEXHUIECKHUE OMIIMH, KOTOPBIE MOKHO MBICIIUTH,
HE 3a7]aBasiCh BOIIPOCOM O «ILEJIAX IMPUPOIBD».

5 PaspemeHMe KOHCTpYKTMBHOﬁ YCNOBHOCTU B MOoAeJlb OHTOJIOTM4YeCKOro npoekKrta

[IpunuMast Bo BHUMaHue (aKkTop mparMaTu4eckoil BOCTpeOOBaHHOCTH TEXHUYECKOTO PEIICHNUS,
JJAJIEKO HE Ka)K[1asl KOHCTPYKTUBHAsI YCJIOBHOCTb CMOKET JOPACTH A0 JOCTYIHOW JUIsl UHTYUTUBHO-
ro TIOHUMAaHHUsI BHE JTUMHUTOB (PaKTHUECKOW JAHHOCTH PENPE3CHTATUBHON MOJENH, KOO MOCIIeIHss
3asBJseT O ce0e TOJbKO MPU HAJMYUHU TEXHOJOTMUECKOr0 TOPU30HTA, 110 OTHOILEHHIO K KOTOPOMY
e¢ MOOMJIM3AIIMOHHBIN TOTEHIIMAT MOXKET OBITh OOHaNM4YeH. 3akirodas B cebe KOH(UTYpaTUBHBIC
KayecTBa pealbHbIX 00CTOATEILCTB MPEIMETHOCTH, MOJIENb HECET ce0e anesyIsITuB cruenuduuupo-
BaHHOM MPOAYKTUBHOCTH, IIO3BOJISIE BOCIIPOU3BOJIUThH B PEAJIbHOCTH CBOWCTBA, 3a/1aBA€MbIE TEXHHU-
YEeCKH-UCTIIOJTHUMOM MporpaMmoi. Mozienb 00beKTUBUPYET MpeIcKa3yeMblii 00pa3 AeHCTBUS MpH-
MEHUTEJIBHO K JEMCTBUTEIBbHOCTH KOHEYHBIX YEJIOBEYECKUX HHTEPECOB, MO0 JEHCTBUTEIBLHOCTD
KOHCTPYKTHBHOM YCJIIOBHOCTH NpernoaraeT MHIupGepeHIuo e€ ecTecTBeHHOro reuesuca. Ha sto
oOpaman BanMmanne M. Baprodckuii, paccMarpuBasi areHTUBHBINM aCIIEKT MOJICJIBHON penpe3eHTa-
UM «AKLIEHTHPOBKA Ha crioco0e NeicTBUA, KOTOPbIM MOJeNb MPEICTaBIsAeT, 03HAYAET, YTO CIIO-
co0 eHCTBUSI COOTHOCUTCS ¢ BUAMMOM Lienbto. Takum 00pa3om, 3TO COOTHOILLIEHUE UMEET ABE CTO-
POHBI: C OHOM CTOPOHBI MOJIEIIb — BOIUIOIIEHUE UJIEH, @ C APYTOM — OHA B IMHAMUYECKOM acCIEKTe
SIBJIIETCS CPEJICTBOM peain3aluu 1eau. Mozenb 0IHOBPEMEHHO YUUTBIBAET LI€JIb U FApaHTUPYET €€
peanuzauuto» [13, ¢.127]. B Toil mepe, B Kakoii MOJeIb JUHAMU3UPYET MaTepuall, MOJIEKAIUN
MIPOJYKTUBHOMY IPEOOpPa30BAHNIO, OHA CTAHOBUTCS yKa3aHMEM Ha MPELEIEHT dHEPreTUYeCcKOro
oOMeHa, Tepsisi B CaMOM CBOEM IMOHITUU CyOCTaHIIMAIMCTCKU-3HauUMBble 4epThl. C 3TOro MOMEHTa
OHA MHTEPECHA UCKIIOUYUTEIbHO KaK YKa3aHHe Ha TEXHUYECKYIO MCIOJHUMOCTD MPOAYKTa C 3a/1aH-
HBIMU CBOMCTBaMU IPU MEHBIIUX 3aTpaTax PecypcoB, TPyJla, a TAK)KE caMOro BpEMEHH CBOEil co0-
CTBEHHOW peudukanuu. ITU cOOOpa)eHUsl, pa3yMeeTcs, UMEIOT CMbICI TOJBKO TOI'/a, KOrJa KOH-
CTPYKTHBHAs yCJIIOBHOCTb, IIEPEBENEHHAS B CTATYC MOJIEIH, COBMECTHMA C CAMOM TEXHOJIOTMYECKON
CUTyalluel, XapaKTepu3yIollel ypoBeHb pa3BUTUS MPOU3BOAUTEIbHBIX CUJ, OTHOCUTEIBHO KOTO-
pOro KOHCTPYKTHUBHAsI YCIOBHOCTb IIPAKTUKYETCS ONIEPALIMOHAIIBHO.

KoHCTpyKTHBHAs yCIOBHOCTh TEXHUUECKOIO PEIICHHUS JIUIIb KOCBEHHBIM 00pa3oM UMEET JeJI0
C «CHJIaMH IIPUPOJIbI», HOO MOCIEAHss pelyllipOBaHa 10 YPOBHs ONEPaTUBHOro cyOcTpaTa, Tpak-
TYEMOI'0 MaTepuaibHO-BELIECTBEHHO, YTO JI€JIaeT JIIoOble HaTypaduCcTUYECKue pedepeHuun us-
JUIIHUMHU, OTBOJIS UM POJIb NICEBI00OBICHUTENEHON N30BITOYHOCTH, IPUHAAISKALIECH [1aCTy MEH-
TanbHON apxauku. CyTb KOHCTPYKTHUBHOW YCJIOBHOCTH MHTYUPYETCS HE B HATYpPAIMCTUUYECKUX IH-
HaMUYECKUX MMIIPECCHUSX, a UCKIIIOUUTENIBHO BHYTPU TEXHOAUHAMMYECKOro Ipouecca. He «cuibl
MPUPOJIBD), @ OTECHIMATIBl TEXHUYECKUX PEIICHUH B IUIaHe WX (YHKIMOHAIHHONH COBMECTHMOCTHU
HMEIOT 3HaYEHUE JJI1 KOHCTPYKTUBHOM YCIIOBHOCTH, JOCTUTIILEH CTaTyca PeNpe3eHTaTUBHOU MOJe-
JIY, MHTEPIIPETUPYEMON € IMO3HUIMI BO3MOXKHOIO PAa3BUTHs YK€ CYIIECTBYIOLICH TEXHUYECKOU pa-
LMOHAIBHOCTHU. 371€Ch TOTAJILHON 00BEKTUBALIMEH SABISAETCS TEXHOJUHAMUYECKHH ITpoLece, BHE KO-
TOPOT0 Y KOHCTPYKTUBHON YCIIOBHOCTH HE OOHAPY>KMBAETCS] HUKAKOW BHATHOM »iAeTHKU. ToTanb-
HOCTb TEXHOJAMHAMHUYECKOI'O IIPOLECca ONPENENsIeT 30eCh U celuac 3HAaUMMOCTh TEXHUYECKOTO pe-

536 N4(22)/2016, v.6, Ontology of Designing



A.H. Ozues

LICHMS, IOOTOMY Y KOHCTPYKTUBHOM yCIIOBHOCTH HET MHBIX ITPOCTPAHCTBA U BPEMEHH, KPOME TeEX,
YTO peu(pULIHUPYEMBI C TEXHOAMHAMUYECKON TOUKU 3pEHUS.

[ToHsATHE TEXHUYECKON PAlMOHAIIBHOCTH 110 CAMOM CBOEH OHTOTHOCEOJOTHYECKON TNAJIEKTHKE,
TakuM 00pa3oM, TpeOyeT ONMO3ULUOHHON MOIAPU3ALIUU: OTC 00beKTa OyaeT POKyCHpoBaTh BO-
KpyT ce0s TUIOJIOrMYeCKH-3HAUUMBbIE peai-QopMalii3Mbl, PErJaMeHTUPYIOIIUE TOTAIbHOCTh TEX-
HOJIMHAMHUYECKOI'0 Ipoliecca mapaMeTpUuecKd, TOrja Kak Ha Mojroce cyObekTa choKycupyercs
SIIETUKA MBICIMTEIbHBIX aKTOB, UMEIOIIMX B BUJY NPHUHATHE TEXHOJIOIMYECKHU-PEIEBAHTHBIX pe-
HIeHUH. DTy CyObEKTUBHOCTb Y€JIOBEK HE MOXKET HalTH BHE MOPSIKOB TEXHUYECKOr0 0000IIecTB-
JIEHUsI CBOMX CYLIHOCTHBIX CHJI, HO TO3HATh MOHSATHITHO HE MOYET BHE CBOETO HOBOI'O, 3aBEJIOMO
IIPOU3BOJJHOTO TEXHOI'€HHO-IETEPMUHUPOBAHHOTO «eCTeCTBa». FIMEHHO B 3TOM CMBICJIE YMECTHO
TOBOPUTH O TEXHUYECKOM CO3HAHHUH, IPUUYEM HE KaK O HEKOEM «COIMOKYJIBTYpHOM (hEHOMEHE», a
MIPEUMYIIECTBEHHO B 3CCEHLHUAIUCTCKOM Kitoue. HeT HyX bl pu 3TOM MOBTOPATH Nepdexuno-
HUCTCKHE JOTMBI CTapOil TOrMaTHYeCKOW MeTa(u3uKH, KOJIb CKOPO CaMO MOHSATHE CO3HAHMS KpH-
TUYHO T10 OIPEeJIEHUI0, 0O ero cojiepkaHue OyJeT 1eMOHCTPUPOBaTh Oa3UCHBIE aJJUKIIUH SK3H-
CTECHIIMH YEJIOBEKA 10 TIOBOAY €ro (DaKTUYEeCKOH TeXHM3AllWH, YTO CIEAYET MBICIUTh KaK KPH3HC-
HBIA TpaBMaTU4ecKuil (hakTop, a ero o0bEM OOHAPYKHUTCA B KOHCTPYKTUBHBIX YCJIOBHOCTSIX BO3-
MOXKHBIX KOMIMEHcaluid. BoT nmouemy BHE NMOHATHSA TEXHUYECKOIO CO3HAHMS HEBO3MOXKEH IMPOJY-
MaHHBI KPUTHYECKUH MOAXOJ K YEJIOBEKY KaK K HOCHTEIK TPAHCLEHJACHTAJIBHOIO Napajoru3Ma
TEMITIOPAJIBHOCTH, PACKPHIBAEMOTO B JIOTMYECKON (DUKIMU «COBpeMEHHOCTH». Ha 3BpucTHYECKYIO
LIEHHOCTh INOHATHSA TEXHUUYECKOro co3HaHus ykasbiBaeT A.IO. Hectepos: ««TexHuueckoe co3Ha-
HUE» — TO OJIMH U3 BO3MOXHBIX ITyTEeH MCCIIEOBaHMS YEJIOBEKAa WM CO3HAHMS KaK TaKOBOTO, IJI€
peduiekcus Hax pedaekcuel B KOHEUHOM UTOTe MOKaXeT CIeIYIOIUi 32 KOHTPOJIEM Ha/l MaTepueil
npenen camoro3Hanus» [14, c¢.244]. Jloruka noreHIupoBaHus pedIeKcuu TpeOyeT cocperoTode-
HUSl TEOPETUYECKUX YCUIMH Quiocopuu He HaJg MeTapu3nuecKoi aOCTpakUuel «IOJHOTBI» WIH
HaJ JUAJEKTUYECKUM OIOCPEICTBOBAHUEM, a HaJa (PAaKTOPOM KOHKPETHU3ALMM MOHSITHUS «Ipelera
pocTa», NIPU3BAaHHOTO BBIPA3UTh AHTPONOJIOIMYECKUA CMBICI OHTOIHOCEOJOTNYECKOro MOTEHIHaNa
poOJIEMBI KOHCTPYKTHBHOHN YCIIOBHOCTH.

[TprMeHUTENBHO K OUEPUYCHHO MpoOieMHON 00,1aCTH BO3MOXKHBIM OTBET, COCTABIISIIOIIUI COO-
CTBEHHO (PHIOCOPCKOE MOKETaHNE K BOZMOKHOW MOJTHOTE TEOPHH, MOT OBl COCTOATH B KOHIICTIIIUU
TEXHOJIMHAMHUYECKOr0 anpuopusMa. OJHAKO MOCTPOEHUIO MOJOOHONW KOHUEMIMHU IMPENnsTCTBYIOT
MIPUMHUTHUBHBIE MIPENPACCYIKU aHTporoMop(du3Ma: 10 CUX MOP BbI3BIBAET KUBOM UHTEPEC BOIPOC O
TOM, KaK Hay4UTh MALIMHY MBICIUTh TaK, KAaK MBICIUT YE€JIOBEK, BMECTO TOI'0, UTOOBI BBIIBUTH Ipe-
JieJIbl COOCTBEHHO YEJIOBEUYECKOI0 pOCTa B MPOCTPAHCTBEHHO-BPEMEHHOM KOHTUHYYME TEXHOMHA-
MHUYECKOU TOTaNbHOCTH. IlepBast, o cyTH CBOEH perpecCuBHO-yTONMYECKAsl YCTAaHOBKA, ONUPACTCS
Ha HEOPYCCOMCTCKHE (haHTa3Mbl SK3UCTEHIMATN3Ma, 03a00UYCHHOTO COXPAaHEHHEM CBOUX IICEBJIO-
I'YMaHUCTUYECKUX per(UKaluil B yCIOBUAX MAaCCOBOM aroHMM HECUACTHOIO CO3HAHUs, a HE TOHUC-
KOM MCTHHBI. BTOopas ycraHoBKa He 00Cy>KJaeTCsl Ha YPOBHE IPOSBICHUS B OCO3HAHHOM 1iiieTuKe
relTanbTa, HO OHa CTAaHOBUTCS BCE Oosiee aKkTyajabHOM MO Mepe MpodaHaluu MepBod, U OHa yXe
JIEIICTBYET HE Ha CJIOBaX, a Ha Jiejie IpU 00OCHOBAHUU TEXHOJIOTMYECKUX PEIICHUN, U3MEHSIOLINX
OTXKHBILYIO COLIMO-aHTPOMOJIOTUYECKY0 (aKTypy, UTHOPUPYS TPU STOM IICHXOUAEOJIOTHYECKHUE
MIOCJIEAICTBHSI, TOCKOJIbKY UX TEXHUYECKUH CMBICI HE OYEBUACH. Y TONUYECKO-PErPECCUBHBIN IK3H-
CTEHLMAJIbHBIN TCEBJOIYMaHU3M TpeOyeT OT TeXHUYECKOH palMoOHaIbHOCTH CaMOOTPAHUYEHUS BO
UMl COXPAHEHUS OT)KMBIIMX HACATMUCTUYECCKUX IPEIPACCYIKOB, MOCTYIUPYIOMUX MeTadusnye-
cKuil u3oMoppu3M AEHCTBUTEIBHOCTH U €€ oTpakeHM. Ho Ha 3TO moskenaHue y>ke OTBETHII
IO.A. I'acteB, npu3HaB, UTO «OTPAaHUYUTENIbHbBIE TEHIECHIUU O0OHAPYKUBAIOTCS UMEHHO B «CMEJION»
runoTese 00 akTyaiabHOM u3zoMmopdusme Mupa u f3pika. [lesno B ToM, 4TO rUnoTesa 3Ta yTBEepKaa-
€T He CTOJIbKO O0oratcTBO S3bIKa, CKOJIBKO OeHOCTE Mupal» [15, ¢.69].

OHTOJIOTHS IPOEKTHPOBAHMS, TOM 6, Nedh(22)/2016 537



OnmozcHoceono2uyeckuti acnekm npoodiemsvl KOHCMPYKMUSHOLL YCI08HOCIU

Pa3BuTHe TEXHNYECKON pallMOHAIBLHOCTU B KY€ TEXHOIANHAMUYECKOTO allpuoOpU3Ma MPEeATo-
JaraeT MPUHUUIINAIBHYIO Pa3peIIMMOCTh KOHCTPYKTUBHOU YCIIOBHOCTU B MOJEIb COBMECTUMOCTH
OHTOJIOTMYECKHUX IPOEKTOB, BBIPAXKAIOUIMX CYIIHOCTHBIE YEPThl TEXHUYECKU-000O0IIECTBIEHHON
YeJI0BEYECKONH CYyObEKTUBHOCTH. DTOT IUIACT OTHOIIEHUI HESBHO MPHUCYTCTBYET B OHTOJOIM3aLMU
IIPOCKTUBHBIX YCTPEMJICHHH MBIIIJICHUS, PEIAIOIEro, Kak 3TO MPEACTABIAETCA CETOAHS, UCKIIO-
YUTEJIBHO TEXHUUYECKUE 3a7aud. DTO 3HAYUT, YTO PA3BUTUE OHTOJIOTMH ITPOEKTUPOBAHMS KAK KIIIO-
4EeBOI'0 JIOCTUKEHUSI TEXHUUYECKOIO CO3HAHUSI MMMAHEHTHO 3aKJII04aeT B cebe npoliaeMy Mo3HaBa-
€MOCTH TOT'0 KOMILIEKCA aHTPOIIOJIOTMYECKUX CICACTBUN BHYTPU TEXHOIAMHAMHYECKOW TOTAJIBHO-
CTH, KOTOPBIM CEroJHsl TPaKTyeTCs, IVIaBHBIM 00pa3oM, NncuxoauHamuuecku. lIpeononenue »tux
WJITIO30PHBIX CLIOCOOOB MCTOJIKOBAHMSI PEaIbHOCTH HE JOCTUraeTCsi B TyMaHUCTHYECKUX SK3UCTEH-
1uanax, a TpedyeT KOHCTPYKTUBHON YCIOBHOCTH, JEMOHCTPUPYIOIIEH €IMHCTBO OBITHS M MBIILLJIE-
HUS B IPEIMETHBIX pen(UKALUAX TPOSKTUBHBIX YCTAaHOBOK.

3aknroyeHue

OHTOTrHOCEO0JIOTHYECKUN acleKT MpoOaeMbl KOHCTPYKTUBHOM YCIOBHOCTH OOHApy’>KUBAeTCs B
VHBAPUAHTHOM IIOPSAJIKE CBOEH TEOPETUYECKOM SKCIO3ULNHU, KOTOpask OTBJICYEHHO JKCIUIMLIHUPYET
CYLIHOCTHBIE KOJUIM3UM, 3HAYMMBIE ISl TEXHUYECKOW DPALMOHAIBHOCTH, NMPOEKTHPYEMBIE €10 B
KOHKPETHOM Marepuaie. Mepa abCTpakTHOCTH 3TOH IKCIIIMKALMKA 0OYCIIOBJIEHA TEM, UTO JUIS TEX-
HUYECKOM MEHTaJbHOCTH CaM aKT KOHCTPYHPOBAaHMS MpeACTaéT B BHUJE HAIVIAJHOM perduKanuu
KOMIUIEKCa MaTepUAJIbHBIX JaHHbBIX, MOUIEKAIIMX ONTUMHU3ALUN COOOpa3HO 3HAUUMOM Ui HaJIN4-
HOT'0 HPEAMETHOr0 PaKypca TMIOTe3e ONEepallMOHAIBbHOM HCHONHUMOCTH. TOT (akT, 4To y 3TOMH
TUIIOTE3bl HAPSAY C MAaTepUAIbHBIMU MPEANIOCHUIKAMU €CTh U BHYTPEHHSSA dUI€TUKA, BBITCKAIOIIAS
U3 CYLIHOCTU CO3HaHUs, OCTa€TCs B COCTABE CaMOM TEXHUYECKOW MEHTAIBHOCTH JIATEHTHBIM J10-
MyIIEHUEM, HE UMEIOUIUM (UKCHPOBAHHOM JIOKAJIU3allMU B CAMOM TEXHUYECKOM pelieHUH. Tonbko
KOHBEPTHUPYSCh B MpeBpaIIEHHYI0 (opMy NMpUOABOUYHOM IIEHHOCTH MPUCBOCHHOI'O BPEMEHH, yKa-
3aHHasg JIaTEHTHAas »illeTMKAa BOIUIOMIAETCS B PUTMHUYECKYI0 (UIYPATUBHOCTh TEXHUYECKH-
UCIOJIHUMOTrO B MaTepHajie peuleHus, IpuoOpeTaroero YepThl IPOSKTUBHON peleBaHTHOCTU. BhI-
SIBJICHHE 3TOW 3aKOHOMEPHOCTH SKCITIOHUPYETCSI TEOPETUUYECKH B AT PACCMOTPEHHBIX (pa3ax, BbI-
PaKAIOUIMX CYIIHOCTHBIE aTTUTIO/IbI TEXHUYECKOH PallMOHAIBHOCTH KaK ()OPMbl CO3HAHUS, UMEIO-
1Iel MHBapUAHTHBIN MOPSI0K Pe(ISKCHBHOTO OMOCPEICTBOBAHUSI.

1. Texuuyeckast pallMOHAIBHOCTh UMEET JIOCTYII TOJBKO K TeM OOBEKTUBALMAM CYIIEro, KOTO-
pbI€ XapaKTEPU3YIOTCA TEMaTU3allMeW B paMKax ONEPALMOHAJIBbHOM HCIIOJHUMOCTH KOHCTPYKTHB-
HOM ycioBHOcTH. [loka 3Ta paMouHas yCTaHOBKA JIEHCTBYET, HET HyX /bl pa3indyarh GOpMaIU3Mbl
ObITHS 1 (POPMATH3MBbI MBIIIUICHUS, XapaKTEPU3YIOUIHECs TEOPETUIECKONH HECOM3MEPUMOCTBIO B MIX
OTBJICUEHHOM KayecTBE, HO YHU(UIMPYEMbIE MTPEIMETHO B BOCTPEOOBAHHONW TEXHUYECKUM peLle-
HUEM MaTepuanbHON penpuKaIum.

2. MeTonoa0ruueckuii mypusM, yCTaHABIMBAIOIINN TUCTUHKLIUN BHYTPH OHTOTHOCEOJIOTHYE-
CKOro KOMIIJIEKCA, €CTh CUMITOM KPHU3MCA «YHCTOI'O MBIIIICHUA», 3aJAHHOTO B PEKHUME JIOTHYE-
CKOr0 HOpMaTHBM3Ma. TexHHUecKas palHOHAJIBHOCTh TpeOyeT MaTepuanbHOM ompeaeaéHHOCTH
JUIsL TIPOJYKTa, MPOEKTUPYEMOI'0 MOCPEACTBOM KOHCTPYKTHUBHOI YCJIOBHOCTH, a HE abCTpaKTHOM
JeTyLIUPYEMOCTH TEXHHUYECKOro pelleHUs] U3 KOH(PUrypaluil KapTUHbBI MHUpa, ONUpAoLIeiics Ha
IICUXOMIE0JIOTUYECKHAE CAHKIUU.

3. Hayka He MOXeT CTpOUTbCS Ha MeTapU3UUECKUX pemyTalusX, a HOTOMY OHAa MOXKET CUM-
TaThCSl TOJBKO C TAKMMM KOHCTPYKTUBHBIMHU YCJIOBHOCTSIMH, KOTOPbIE MOTYT OBITh OOHAJIMUYEHBI
MIOCPE/ICTBOM BHSATHON CXEMaTH3allUU «KYypCOB 0OMEHa» YHEPreTUUECKUX 3aTpaT, BOCTpEOOBaHHbIX
B XOZI€ MPEIMETHON penuKaum. DTa CXeMaTH3aIHsl aKCHOMaTUYHa B CHITy CBOCH OIeparMoHab-
HOMW MCIIOJIHUMOCTH, @ HE B CUJIy TOTO, YTO BO3MOXKHA HEKas MIPEJNOYTUTENIbHAs MeTadu3ndecKas
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MHTEpIIpeTanys, KOTOPOH JOIDKHO cienoBaTh. JKemaeMas MOJHOTa TEXHHMYECKOTO PEIICHUS MMEeT
nparMaTHYeCKUi CMBICI, 00JIQIAI0MINN TUTYJIFHBIME TPHU3HAKAMH OTIEPAlOHAIBHON BOCIPOU3BO-
IMMOCTH U O0bEKTUBUPYEMON TPAaH3UTHBHOCTH.

4. KoHCTpyKTHBHAsI yCIOBHOCTh €CTh MPEIEICHT HE MPUPOIHOTO, a TEXHUYECKOTO JIETePMHU-
HU3Ma, MapaMETPUYECKU JISTUTUMHPYEMOTO U BOCIPOH3BOIMMOIO TOCPEICTBOM HHTYHOETHHOU
peripe3eHTaTUBHON Monenu. [locieqHell mpucylia THOCEONIOTHYECKasi PUTHIHOCTD, BIEKYyIIas 3a
co0o# (paTyM TUIOJIOTHYECKOW CUMILTU(DHUKAIINNA PEATHHOCTH.

5. KoHCTpyKTHBHAs YCIOBHOCTD pa3pelma B MOJIEIb OHTOJIOTHYECKOTO MMPOEKTa B TOI Mepe,
B KaKOW OHA COOTBETCTBYET KPUTEPHIO TEXHOJAMHAMHYECKOTO alPHOPU3Ma, B TPAHHIIAX KOTOPOTO
TEXHHUYECKOE CO3HaHME 00JIaaeT areHTHBHOM JOCTOBEPHOCTHIO B COOCTBEHHOM M CTPOT'OM CMBIC-
ne. CyIIHOCTHBIC MPU3HAKH JIEHCTBEHHOCTH TEXHHUYECKOTO CO3HAHUS (YOPMUPYIOT IOJIE AUCIIO3H-
TUBHBIX aHTPOMOJIOTUYECKUX BEPOSTHOCTEH, KOTOPOE MOKET OBITh YIOPSI0OYSHO TOIBKO Ha 3CCEH-
[IUATBHBIX, @ HE YK3UCTCHIINATBHO-TICUXO0JIOTHYECKUX OCHOBAHUSIX.

WTak, KOHCTPYKTHBHAsI yCIOBHOCTb ONpeaeiseT (aKkTHYECKyI HCIOJHHUMOCTh OHTOJIOTHYE-
CKOTO TIpOeKTa, 00pa3ys CTPYKTYPY WACHTHYHOCTH, FapaHTHPYIOIIYI0 €IUHCTBO TEXHHUYECKOU pa-
uoHanbHOCTU. OHa MpeAcTaéT Kak «XOpOoIIo 0O00CHOBAHHBIA (peHOMEH» (B TéTEaHCKOM CMBICIIE) B
rpaHMIax MPUMEHUMOCTH MPUHIINIIA TEXHOAMHAMHYECKOTO allpUoOpr3Ma.
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Abstract

The article considers theoretical implications of the representative model considered both from her ontologic character-
istics and in respect of its compliance to a relevant code of epistemological identity. Development of scientific and
technical progress brings technical rationality which is characterized by a special ratio of objective prerequisites and
subjective mental attitudes. The article considers the factors of an intrinsic determinism revealing regularities of func-
tioning of the representative models forming the field of technical rationality. The concept of the technodinamic aprior-
izm characterizing semantic and logical coherence by the act of a reflection of technical consciousness is entered and
proved. The principle of the technodinamic apriorizm is implemented in the representative models which are based on
the idea of operational understanding of opportunities of human mind.
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AHHoOTauunA

B cratee paccMOTpeHbl BOIPOCH! OHTOJIOTMYECKOM CYIIHOCTH SKOJIOTMYECKU YCTOMUNBOM apXUTEKTYpHI,
KOTOpasi ONMpaeTcst Ha KOHLETIHNIO ycToitunBoro pa3sutust OOH u xomucTiyeckoe, HeI0CTHOE BUICHUE
MHpa. ABTOp MHTEPIPETUPYET MOHATHE IETOCTHOCTH», KOTOpoe Xaiifierrep packpbIBaeT yepes3 aHau3
CYIIECTBA TEXHUKU B CBOMX pabOTax, UCIIOJIb3ysl OHTOJIOTMUECKUN METOJI, BBISBIIAIONINI MBICIb B BHUJIE
HEOOXOAMMOCTH. ABTOp paccMaTpHUBaeT MOHITHE «CPeiay, KOTOPast SBIISETCS CYIIHOCTHOW HEOOX0anMO-
CTBIO Ul SKOYCTOMYMBON apXUTEKTYphl, €€ ONPEEIISIIOIIMM HayaloM. BbIIeIeHO EeCTh pa3HbIX MOJe-
JIell KOHKPETHOM cpefibl, KOTOpbIe 00yCIOBIMBAIOT COOTBETCTBYIOIINE 3aa4H, BEIOOP HAYYHOTO MM 3C-
TETHYECKOr0 MOAXO0Aa B MPOEKTHPOBAHUM, MaTepPHaIbl U TEXHOJIOTHH, TIPEIONPEACISIOT 00pa3 3/1aHuH.
Orta cpeia, a IMEHHO — TTI00aJIbHBIA MHp, IPUPOIHOE OKPY)KEHHE, COlMaNbHast, MeTadopuiecKkas, MeIn-
LUHCKasl, KyJbTypHas — ONpeAesieT COOTBETCTBYIONIYIO JIOTHKY MpPOEKTHpoBaHUs. IIpeanoxeH HOBBIH
OHTOJIOTHYECKUI MOJIXOJA K PACCMOTPEHHIO CBSI3€H M OTHOLIEHUIN YKOYCTOWYMBOM apXUTEKTYphI B €IUH-
CTBE €€ JIOTHK.

Knrouesste cnosa: onmonocus, Xonusm, CyuHOCmMyb, 102UKA, YEIOCMHOCIb, He0OX00UMOCHb, cpedd, IKO-
J102US, IKOYCIMOUYUBAA apXumexmypad.

Iumuposanue: Pemusos, A.H. Jloruka skoyctoitunBoil apxutektypsl / A.H. Pemusos // Onrtomorus
npoektupoBanus. —2016. — T. 6, Ne4(22). - C. 541-554. — DOI: 10.18287/2223-9537-2016-6-4-541-554.

BBepeHue

B nauane XXI Beka BOIPOCHI, CBSI3aHHBIC C COCTOSTHUEM OKPY KAIOIICH Cpelbl, MPUoOpeTaroT
MepPBOCTENIEHHOE 3HaYeHHe. MUp CTOJKHYJICS € LIeNIbIM psSAoM TioOanbHbIX mpolieM. buocdepe
3emuin, a COOTBETCTBEHHO U YKU3HM JIIOJIEH HAHOCUTCS YPOH, AMHAMUKA KOTOPOTO MOXET CTaTh He-
oOpaTumoii.

CyuecTBO BOmpoca HE BCerja MOKHO YBUAETh C MEPBOro B3MUsiAa. Tak, HarpuMmep, 3KOJIOTH-
YECKUN KPU3UC MOXKET OBbITh BOBCE M HE 3aBUCUT OT OTHOILEHHUS COBPEMEHHOW MHAYCTPHUU K MpPH-
pone. Hauana u mpu4yuHbBI KpU3KHca MOTYT OBITh CKPBITHIMHE 32 JIKAIIMMH Ha MMOBEPXHOCTH MPU3HA-
KaMH, 1 II03TOMY OH Pa3BUBAETCs, HE BCTpeYasl MPEMATCTBUM.

«3aBHUCHUT JM YEJIOBEK - YaCTh MPUPOJBI - OT MPUPOJIbI, TPU3BAH JIM OH T'OCIOACTBOBATH HAaJl
HeH, MOCKOJIbKY HaJIeIEH CIIOCOOHOCTHIO MMPOHUKATH B €€ COKPOBEHHbIE MEXaHU3MBI, HJIU €My CJie-
JyeT BBIYYHTHCSI COCYIIIECTBOBATH C HEH KaK C PaBHOMPABHBIM CYIIECTBOM, & MOXKET OBITh U 3200-
TUTBCS O HEH, HYXXJAIOMIEHCS B YEJIOBEYECKON MOMOIIH, - MOJA00HBIE BOMPOCHI JAJICKO HE JIEJIO0
skosioruu. OHU MPUHAAIEKAT KPYTY PYHIAMEHTAIBHBIX MPOOJIEM YeTIOBEeKa, TOCKOIbKY caM Yello-
BEK €CTh «BElIb MBICISAIIAs», TO €CTh HE MPOCTO MPEAOIpeeiéH K HEKOTOPOMY CIocoly cylie-
CTBOBAHWSI, a CAMOOIIPENIEIEH U, CTANIO ObITh, OTBETCTBEH» [1].

OTBETCTBEHHOE OTHOILIEHUE K MUPY, KaK €IMHOMY IIeJIOMY, OTOOPaK€HO B KOHIICMIIUU YCTOM-
yuBoro pa3sutus OOH, koTtopas AekIapupyeT, YTo yIOBJIETBOPEHHE MOTPEOHOCTEH COBPEMEHHOTO
o01ecTBa He TOJDKHO HAHOCHTH YIepO OyayIuM MOKOJICHHSIM.
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Jlocuka axoycmoiiuueon apxumexmypuol

Uto ompenensier 1eaoCcTHOCTh Hamero Mupa? Kakoe MecTto B HEM 3aHUMAET SKOYCTOWYMBAs
apxutektypa? Uto ompenenser LeIu U 3a/1auyd SKOYCTOMUMBOU apXUTEKTypbl? OTBET JIEKUT HE B
OAHOM CIAMHCTBCHHO BCPHOM OHNPCACICHHUH 3TOr0 MOHATHA, 4@ B YCTAHOBJIICHHU €TI0 CYHIHOCTHBIX
CMBICTIOB.

1 OHTONornyeckum metopn

1.1. KoHCTUTYMpyoLwasa ueribHOCTb

OCHOBHBIE HCTIOJIb3YEMbIE TIOHSITHS:

OKoycmoiiuussili - COKpAIllEHUE OT SKOJOTHYECKH ycToWuyuBbIi. [loHsATHE mepenaér Takxke
CMBICJI CJIOB: JOJTOBPEMEHHBIN, YKOJIOTHYECKU YUCTHIN, CTAOUIBHBIM.

Heobxooumocms - OHTONOTHYECKOE HauajIo TOTO UM MHOTO JieNia, HAyKW WM UCKYCCTBA.

Cpeoda - Ta unu UHAs HEOOXOTUMOCTb [T (HOPMUPOBAHHS HEKOTOPOH JIOTHKH apXUTEKTYPHI.

JlanHast paboTa onupaeTcsi Ha CyIIHOCTHBIN WM OHTOJIOTMYECKUN METOJI, KOTOPBIM OTKpPhIBAET
MBICJIb B BUJIE HEOOXOAMMOCTH, a HE JKEJIAaTeIbHOCTH MU 11eJIeCO00Pa3HOCTH.

CornacHo [2] ¢unocodust OTKpbIBAET HE UJIEH, CPEAN KOTOPHIX MOKHO BBIOMPAThH, & MOTYYHE
WCTOPHYECKHE CHIIBI, HAJl KOTOPHIMH YEJIOBEK HE BJIACTEH, TO, YTO IEHCTBUTEIBHO ITOKA3hIBACT CeOs
B CBETE UJCH - HE YeIOBEKOM YCTPOEHO. MBICIUTENb JHUIIb OTBEYAET TOMY, YTO OBLIO K HEMY 00-
paleHo KakK BBI3OB.

Jl7is MOHUMAaHUS LENOCTHOTO, XOJUCTHUECKOroO MOAX0/1a SKOYCTONYMBON apXUTEKTYphl HEOO-
XOIHMMO, TIPEKIE BCETO, OHATh Ha YEM CTPOUTCS LIEIOCTHOCTh COBpeMEHHOTro mupa. IlepBoe 1e-
J0€, KOTOPOE MbI JOJKHBI IPUHATH BO BHUMAHUE - 3TO II€JI0€ 3TOr0 MUPA, COCPETOTOUCHHOE B TOM
MMEHHO, YTO OIPEEIISIET CTPOSHHE €ro IEeTOCTHOCTH.

MOXHO TMOCTYNUTh MMO-XaWAECTTePOBCKA M YBUAETh KOHCTUTYUPYIOUIYI0 COBPEMEHHBIH MUD
CHITy B CYIIECTBE TEXHHUKH, KOHCTHTYHPYIOILYIO MUD 6 yenom. He TeXHUKH, KOTOPYIO MBI BUIUM U
OT KOTOPOH IbITaeMCs 3allUTUTh TO, YTO OHA MepepabdaThIBaeT, a CyIIeCTBO TEXHUKH, TO €CTh TOTO,
9TO BCE, BKIIIOYAs BCEX JIFOZCH, BCIO SKOJIOTUYECKH 03a00YEHHYIO MBICIIb, BCIO 9KOYCTOWYHBYIO ap-
XUTEKTYpY MPEBPALIAET B MOTEHIIMATEHO TEXHHUECKOE.

CyIIHOCTh TEXHUKH HE €CTh HEYTO TEXHHYECKOE. AHTPOIIOJIOTHYECKOE M MHCTPYMEHTAIbHOE
ompeseNieHue TEXHUKH MPEICTaBIsIeT € KaK CPeICTBO JOCTHUKEHHS e M KaK YelIOBEUYECKYIO Je-
ATENBHOCTh. K TEXHHKE OTHOCUTCS M3rOTOBJICHHE U IPUMEHEHHUE OpYy AU, HTHCTPYMEHTOB 1 MAaIlliH,
OTHOCSITCSI TOTPEOHOCTH U LIEH, KOTOPBIM BCE 3TO CIyKUT. TexHuka cama ecTh HeKoe opyaue. MH-
CTPYMEHTAJIHOE TPEJICTABICHHE O TEXHUKE CTaBHUT YEJIOBEKA B ITOJIOKEHHE, KOTOPOE 3aCTaBIISACT
€ro YNpaBJisaTh U OBJaJIeBaTh TEXHUKOH, KaK CPEJICTBOM.

Takast KoHCTaTaIMs TIPU BCEH CBOEH BEPHOCTH el He 00s13aTEIbHO PACKPHIBAET BEIlb B CYIIIe-
ctBe. UT0OBI MPUOIU3UTHCS K TOHUMAHUIO CYITHOCTH TEXHHUKH CIEIYyeT 3aAaTh BOMpockl: «UTto Ta-
KO€ MHCTPYMEHTAJIBHOCTh caMa 1o cebe? K yeMy OTHOCATCS Takue BEIIM KaK CPEICTBO U LEIb?»
[TocpencTBom nelcTBUS cpeAcTBa AOCTUraeTcs pe3ynbrar. CpeAcTBO 3/€Ch BBICTYHAET KaK MPUYH-
Ha nevictBus. Ho mpuunHOi MOXKET OBITh U 11€J1b, B CTPEMJICHUU K KOTOPOW BBIOMPAIOT CPE/ICTBA.

dunocodus yuurt, HaurHas ¢ APUCTOTENS, UTO €CTh YE€ThIPe MPUUUHBL:
1) causa materialis (maTepua, BEIIECTBO);

2) causa formalis (hbopma, 0Opa3, KaKylo MPUHUMAET 3TOT MaTepua);
3) causa finalis (1e7b, KOTOPOH onpeaensatoTcs GopMa U MaTepUan);
4) causa efficiens (neiicTBue, co3aarolee pe3yabTar).

Y puMIISIH €l0BO causa (IpUYMHA) O3HAYAET JCHCTBHE, 33 KOTOPBHIM BBINAJAET CIEACTBHE. Y

IPEKOoB aition (BUHA) - HEYTO BUHOBHOE B YEM-TO JPYTOM.
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KakoBbel mpuunHbl mpuyuHHOCTU? YUTO CBS3BIBAET YEThIpE MPUUYMHBI BoenuHo? Marepuai,
¢dopma, 1enb - COBUHOBHHKH T'OTOBOI BEILM, HO CBSI3bIBACT MX BOCIMHO YETBEpPTas MPHUYMHA CaAUSA
efficiens. I1o-rpeuecku pazdoopunBoe codupanue 3Ha4UT JIOTOC (l0g0S), KOTOPBI KOPEHUTHCS B BbI-
SBJISIOIIEM OOHapyXEHUU. DTH YeThIpe BUJIa BUHBI - IPUUUHBI HAJIMYKUSA U TOTOBHOCTH OIPEeNIEH-
HOIi Beny. Hannume u rOTOBHOCTH XapaKTEPU3YIOT MPHUCYTCTBHE 4ero-mubo. YeTsipe BHIAa BUHBI
TIO3BOJISIIOT BEILU SIBUTHCS, JICNAIOT €€ TMPUCYTCTBYIOLICH, SIBIEHHOI. B cMbIciae Takoro BhIBeICHHS
K SIBJIGHHOCTH BHHA €CTh «IOBOJ», T.€. CYITHOCTh MPUYMHHOCTH MOHSATOW IMO-TPEYECKH - TO, YTO
Ia&T 4eMy-To eIé He SBICHHOMY IPUHUTH K MPUCYTCTBHIO. B rpedeckoM cMbICIie TPO-U3-Be/ICHHE -
3TO HE TOJBKO PEMECIICHHOE M3TOTOBJICHHE WM XYJI0’KECTBEHHO-TIOITUYECKOE BBIBEICHUE K SIB-
JEHHOCTH U u300paxEéHHocTH. [Ipupona (fusis) - Toxxe mpousBeaeHne, KOTopoe OepéT Havano camo
B cebe, B OTIIMYUE OT COTBOPEHHBIX BEIIEH, KOTOpbIE OepyT Hayauo B APYTrOM - B MacTepe M Xy-
noXHUKe. YeTblpe Bua MPUYMH UTPAIOT CBOM B3aHMMOCBS3aHHBIC POJIM BHYTPH COOBITHS NPOU3BE-
JICHUsI, BBIBOS M3 TOTAEHHOCTU B OTKPHITOCTH TO, YTO HA3BIBAETCS OTKPBITOCTHIO HETIOTaEHHOTO.
I'pexu Ha3BIBAIM 3TO CIIOBOM OAN0EL0, PUMIISIHE - Veritas, Mbl TOBOPUM «UCTHHAY.

CymiecTBO TEXHUKH OTKPBIBAET OOJIACTH OCYIIECTBIICHHSI UCTUHBI - BHIBEACHUE U3 MOTAEHHO-
cti. O uéM ke TOBOPUT CIIOBO TexHUKa (techne)? OHO OTHOCHUTCS HE TOJBKO K PEMECIEHHOMY Ma-
CTEpPCTBY W HM3SIIHBIM MCKYCCTBaM, HO TAaKXKE€ «CTOUT PSAIAOM» CO CIOBOM 3HaHuWe (epistemh). Onn
O3HAYalOT YMEHUE IPHHOCUTH SICHOCTh, pa3ouparbesi B UéM-T0. To packpbiTHE, KOTOPHIM 3aXBaucHa
COBpEMEHHAasl TEXHMKa, pa3BEPTHIBACTCA HE NMPOU3BEACHUEM B CMbIcie 1mod3us (pothsis), a mpous-
BOJICTBOM, CTaBAIIMM Nepel MPUPOI0H HOBOE TpeOOBaHKE OBITh MOCTABIIMKOM PECYPCOB, KOTOPBIE
MO>KHO TOOBIBATH M 3aracaTh, Kak TakoBble. JloObIBaroIIee MpON3BOICTBO, KaK BHIBEJICHUE U3 TIOTA-
EHHOCTH, TPOUCXOIMUT MYTEM H3BIICUCHHS, MEPepaObOTKH, HAKOIUICHUs, paclpeaeeHus, mpeodpa-
30BaHMsI PECYpPCOB, MPH 3TOM YIIPaBICHHE M 00ECIIEYCHHUE STOTO YIPABICHUS JIEIAal0TCs TJIABHBIMU
4epTaMy TPO-U3-BOMSMIETO PACKPHITHA. TO, UTO BBIXOIUT HA CBET B PE3yJbTaTe NMPOU3BOIIECTO
MIPEOCTABICHUS UMEET YCTAaHOBKY Ha JajbHEWIee MOCTaBIISIONIee MPOM3BOICTBO. Beg, uTo Takum
o0pa3oM ToCTaBiIeHO, Xaiilerrep Ha3blBaeT «COCTOSHHEM-B-HAIMYUW», MpPUAABas €My CTaTyc
MPUHIUIHAIBLHOTO TMOHATHS. MM OH XapakTepu3yeT Croco0 HaJUYeCTBOBAHUS BEIIH, 3aTPOHYTOU
MIPOU3BOIALIE-I00bIBAIOIIMM packpblTHeM. CyIIHOCTH BELIEH y)ke He POTUBOCTOST CyOBEKTY, KaK
MIPEIMET B €r0 0ObEKTUBHOW PEATbHOCTH.

Kak yenoBek y4acTByeT B 3TOM IOCTABIISIOIIEM pon3BocTBe? He mpruHaIeKuT 1 4enoBeK
K cocrosmeMy-B-Haanuun? OOBIACHHOCTh TAKMX BBIPAKEHHI, KaK «YEIOBEUECKUI MaTepuan U
«JIMYHBIA cocTaBy rOBOPHUT 00 3ToM. [IpuMeHsIs TeXHUKY, YeIOBEeK MepBHYHEE MPUPOJIBI YIACTBYET
B TIOCTABJIAIONIEM TPOU3BOACTBE KaK CIIOCO0OE pacKpbIThs MmoTaéHHOCTH. HOo cama HemoTaéHHOCTh
HE CO3/]aHa YEJIOBEKOM, KaK HE UM YCTpOEHa 00JIacTh CyObEeKHO-OOBEKTHBIX OTHOIIEHUH. OTKpHI-
Basi BHYTPU HETIOTAEHHOCTH MPHUCYTCTBYIOIIEE B HEH, YEJIOBEK JIMIIb OTBEUACT €€ BHI3OBY.

1.2. CyLWHOCTb HayKu

Hayxka 1 MCKycCTBO B COOTBETCTBHH C PACIPOCTPAHEHHBIM MPECTABICHUEM OTHOCSTCS K 00-
JIaCTH KYJIbTYPbI, TAC pa3BCPTHIBACTCA AYXOBHASA U TBOPUCCKAsA ACATCIbHOCTL YCJIOBCKA. ApXI/ITeK-
Typa MPUYUCISETCS M K HCKYCCTBY, U K Hayke. «Kak u HCKycCTBO, HayKa HE €CTh MPOCTO KYJIbTYp-
HO€ 3aHsATHE yesoBeka. Hayka — 3To croco0, mpuToM pelaronuii, KakuM JJis Hac NpecTaeT BeE,
4yT0 ecTh» [3]. CoBpeMeHHas NeHCTBUTEIBHOCTD ISl YEIOBEKa B OOJBINON CTENEHU OMpeesieTcs
TEM, YTO Ha3bIBACTCS 3aMaTHOCBPONENCKON HAYKOH.

B uém 3aximrouaercsi CylHOCTh HayKu HOBOTo BpeMmeHu? UToObl pazoOpaThbcsi B 3TOM, HYKHO
3aJ1aTh JIBa BOIIPOCA: YTO HA3bIBAETCS «JICUCTBUTENBHBIM», U UTO Ha3bIBaeTcs «reopuei»? Ilposic-
HEHUE 3TUX BOIPOCOB MOXKET MOKa3aTh U CYIIHOCTHOE COOTHOILIECHHE OJHOTO C IPYTUM.

JIeHCTBUTENBHOCTh CTAHOBHUTCS TE€M, UTO MOJy4aeTcsi Kak cienctBue. CreiACTBUIO Tpele-
CTBYeT npuumnHa (causa). J[eHCTBUTENBHOCTh MEPEXOAUT B 00JACTh Kay3aJIbHOTO, TO €CTh MPUYUH-
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HO-CJIEJICTBEHHOr0 MbllluIeHUs. He MeHee CyliecTBEHHBIM MOMEHTOM CTAHOBUTCS TO, YTO ClIEA-
CTBHME, KaK pe3yJbTaT NEHCTBUA, MPEACTaeT Kak Bellb, npeameT (obiectum). Hu antuunas, Hu
CpPCAHCBCKOBAsA MbICJIbL HC HNPCACTABIIAIM IMPUCYTCTBYIOIICEC B BHUAC MPEAMCTA, NOAYCPKHUBACT
Xaiinerrep, 9ToT crnoco® npedbIBaHUS NPUCYTCTBYIOIIETO OH HA3bIBAET MpeOMEemHbIM NpOmueo-
CMOsHUEM.

Hayka ycraHaBnuBaeT IeHCTBUTENbHOE KaK pe3yJbTaT TOr0 WJIM MHOTO JEHCTBHS, TO €CTh B
BUJIE NMPUYMH U MOCIEACTBHUI, YTO OTKPHIBAET BO3MOKHOCTH 0003p€BaTh JAECUCTBUTEIBHOE B €0
MIPUYMHHO-CJIEICTBEHHBIX B3aUMOCBs3sX. CyIIHOCTh HAYKM BBITEKAET U3 XapakTepa NpeAMETHOro
IMPOTHUBOCTOAHUS, KOTOPOC ocTaércs HCU3MCHHBIM, HECMOTPA Ha BHUIAOU3MCHCHUC HpeI[MeTHOﬁ
CTPYKTYpbI TeopuH. B coBpeMeHHOI Hayke peliaroliee 3HaueHHe npuoOpeTaeT cnocod «paccMoT-
PEHUSA», TO €CTh XapaKTep MPOCIEKUBAIOILE-YCTaHABIUBAIOIIErO MI0AX0/a, a UMEHHO - MeToA. 13-
MEpEHHUE U UCUUCIIEHUE B HayKe, IOHUMAEeMO€e B CYIITHOCTHOM CMBICIIE, 03HA4aeT ONpeMEUNBaHHE.

COBpeMeHHaH HayKa OIrpaHUYHBacCT MPECAMCTHBLIC 06J'IaCTI/I, KOTOPBIC MPEACTABIACT B KaUCCTBC
nesoro. Crenuanuzanusi - He00X0AUMOE U MO3UTHUBHOE CJEJICTBHE CYIECTBOBAHUS COBPEMEHHOU
Hayku. Ha rpanure npeaqmMeTHbIX obacTteil 00pa3yroTcsi CMEKHBIE 00JIACTH.

B coBpemeHHOI Hayke MPOUCXOAAT CIBUTM B BOCHPUSATHH U ONpPEAEICHUU MPEIMETHOTO Mpo-
TUBOCTOSIHUSA, B PAMKax KOTOPOro BeIcTymnaer npupoza. [Ipupona B €€ npeaMeTHOM INpPOTUBOCTOS-
HUM €CThb TOJBKO OJUH U3 CIIOCOOOB, KAKUM OHa OOHapy’KUBaeT ceOs, MPeIoCTaBIIssl A HayuYHOU
00paboTKH, KOTOpasi HUKOI'1a HE MOXKET OXBATUTh BCIO €€ CYLIHOCTHYIO MOiHOTY. [Ipupona ocra-
&Tcs, HanpuMep, Ul HayKu (pU3MKH He-00XOJMMOI, MOTOMY, YTO TEOPHUs 3aBUCUT OT IPUCYTCTBY-
IOLLETr0, HE MOXKET 000MTH €ro U HE MOKET BBISIBUTH BCIO CYIIHOCTHOIO MOJIHOTY NMPUPOAbL. Takum
o0pa3oM, HeobXxo0umoe TIPaBUT B MIPEIMETHOM MPOTUBOCTOSIHUU MIPUPO/IbI, KOTOPOIi, B KauecTBe e
OTIpeIMEYMBaHUs, COOTBETCTBYET (pH3HKa. DTO HEOOXOAMMOE, YBUICHHOE B (PU3UKE, MOXKHO yBH-
JIeTh B KQXJI0M APYroil HayKe U UCKYCCTBE, B TOM YHUCIIE, B 9KOYCTOWYMBON apXUTEKTYpe.

2. CylWHOCTb 3KOYCTOMYUBOM apXUTEKTYpPbl

2.1. LlenocTtHbI noaxon

IlepBas nenbHOCTB, pacCMOTpPEHHas B 1 pa3zaene, KOHCTUTYUPYIOLIAsi MUP B LIEJIOM, HAXOAUTCS
B CYILECTBE TEXHUKHU, KOTOpbI Xaiiaerrep Ha3bBaeT no-cmasom. OH ONpeneNseT XapakTep Bcex
IPYTUX «IEIOCTHOCTEI», B TOM YHCIIE XOJIUCTHYECKOTO MOJX0Aa. XomucTuieckuii (rped. holos -
LeJIbII) MOAX0J] paccMaTpuBaeT Npo0IeMy COOTHOLIEHUS YacTH M 1IeJI0ro, OT/aBasi MPHUOPUTET Lie-
JIOMYy IO OTHOLIEHHIO K €ro yacTsM. OHTOJIOrMYECKUN XOJIM3M MpEeJCTaBiIsieT co00M opraHusaliy-
OHHYIO YCTaHOBKY Ha Y4€T BCE€X CTOPOH pacCMaTpHUBAEMOIO SIBJICHMs, YTBEPKIAET BEPXOBEHCTBO
LIETTOCTHOCTEH TIepe] OTACIbHBIMU dJIEMEHTaMu [4]

DKoycTOWYMBAsE apXUTEKTypa OMUPAETCS HA MU XOJIM3Ma U KOHLEMIMIO «yCTOHYHUBOIO pas-
Butus». [locne Cammuta o okpyxkaromei cpeae 1992 r. B Puo-ne-Kaneiipo pacnpocTpaHuioch
OTpeJieNIeHHue «yCTOWYMBOIO pa3BUTHs» B BUJE TpéxdyacTHOM mozaenu. OHa Obuta pa3paboTaHa Ko-
muccueii OOH «Hame obmee Oyaymee» mox pykoBoactBoMm I'py Xapnem bpynarmann emé B
1987 r. I'maBHBIN TE3UC - 3TO 0OECIIEUEHUE IKOHOMUUECKUX TIPeoOpPa30BaHUN U BO3ZMOKHOCTh BBbI-
BEJICHUS JIIOJEM M3 HUILETHI, IPOABUKEHUE COYUAIbHOL CIPABEIIMBOCTU U 3allUTa OKpydcaioujell
cpeovl. 1Ipu 3TOM «yJOBIETBOPEHUE MOTPEOHOCTEH HACTOSIIEr0 BPEMEHHU HE IMOJPHIBAET CIIOCOO-
HOCTh OyIyIIMX MOKOJICHUH yIOBIETBOPSATH CBOM COOCTBEHHBIE TOTpeOHOCTHY [5]. HO momHOIEeH-
HOE Pa3BUTHE 3Ta MOJENb TIOTyYHIa TONBKO TOCIE TOro, Kak Bo BpeMs CammuTta B MoxannecGypre
B 2002 r. ®panuus npeiokuia 100aBUTh K 3TOMY CIHCKY K)JIbmyp)y, KOTOpasi SBISETCS YETBEP-
ThIM ()yHJAMEHTAJIbHBIM U CYIIECTBEHHBIM 3JIEMEHTOM 3KOYCTOMYUBOIO Pa3BUTHS.
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Jlns moHMMaHUs CMbICIA YKOYCTOMUMBOI apXUTEKTYpbl, HEOOXOAUMO PacCMOTPETh caM Tep-
MUH 3K0JIorHsl. B cioBe «3KoNorus» - KIr4eBast 4acTh «3Ko» (0T Ap.-rped. oikos) o3HayaeT oOuTa-
JULIE, JKUIHILE, JOM, UMYILIECTBO, IOMAaIlIHEE X034iCTBO. B HacTosmiee BpeMs, 1o BO3ACHCTBUEM
BcE OoJiee OUTYTUMOTO BIIMSHHS Y€JIOBEeKa Ha OKPYKAIOIIYIO Cpely, MPOU30IILIO0 CMEIIEHHE CMbICIIa
cioBa «dKosiorusy». [lon 3komornyeckumMu Bonpocamu Tenepb MOHUMAIOTCS, IIPEKIE BCEro, BOIPO-
CBbI OXpaHbl IPUPOTHOTO OKpYKeHUs. O0JIacTh UCKIIOYUTENEHO OMOTOTUYECKUX 3HAHUN IKOJIOTUU
pacnpocTpaHuiIach Ha APYTHe €CTECTBEHHBbIE M I'yMaHUTapHble Hayku. COBpeMEHHOE NMOHUMaHHE
SKOJIOTHH: HayKa, U3y4arollias B3aMMOOTHOILLIEHHUS KUBOW U HEKUBOU IPHUPOIBI.

Cy111ecTBEHHBIN BKJIaJl B TEOPETUUECKUE OCHOBBI COBpeMEHHOM 3kojioruu BHEC b. Kommonep,
c(hOopMyIUPOBABIINY OCHOBHBIE YETHIPE 3aKOHA SKOJIOTHH [6]:

1) Bcé csazano co 6cem - B 3aKOHE OTPAKEH SKOJTOTUUYECKHUM MPUHIIUT XOJIU3Ma (ILIEJIOCTHOCTH).
2) Huumo ne ucuezaem 6 HuKyoa - 3aKOH TOBOPUT O HEOOXOAMMOCTH 3aMKHYTOTO KPYroBOpOTa

BEIIECTB M 00ECIICUCHUS CTA0OMIBHOTO CYIIECTBOBAHMS OMOC]EpPHI.

3) [Ilpupooa 3Haem nyuuie - 3aKOH MPU3BIBAET COMU3UTHCS C MPUPOJION U KpaliHEe OCTOPOKHO 00-
palarbes ¢ IPUPOJIHBIMU CUCTEMAMHU.
4) Huumo ne 0aémcs 0apom - 3aKOH TOBOPUT O TOM, YTO Ka)KI0€ HOBOE JOCTH)KEHHE HEU30EKHO

COIPOBOXAAETCS yTPATONU YET0-TO MPEKHETO.

[TepBblii 3aKOH MOXKET CUUTATHCSI OCHOBOM 3Konorudeckoi punocoduu. LlenocTHsiit B3rasg Ha
MHUp U NOHMMAaHHE€ B3aUMOOTHOIIEHUN C MPUPOAHBIM OKPYKEHHEM, COLIUYMOM U KYJIbTYypOil - BOT
B3MJISI «TTyO0OoKOi sKkonorun». Amepukanckuii ¢unocod dputbod Kampa ormeuaer, uro cymie-
CTBYIOT JIBa Ba)XKHEWIIUX acHeKTa JII00O0H KMBOW CUCTEMbI - MHAMBUIyaMCTUYECKAs] U MHTErpa-
TUBHAsI, OTPAXKAIOLIUX CUCTEMBbI MBILIJICHUS U CMBICIOB. 3I0pPOBasi CUCTEMA XapaKTEpU3yeTCs Iu-
HaMUYEeCKUM paBHOBecHeM. B 060sbHOM crcTeMe MPOUCXOJUT HapylLIeHUE PaBHOBECUS - NIEPEOLIEH-
Ka OJIHOTO acleKTa M mpeHeOpekeHue Ipyrum. B coBpeMeHHOM 3amagHoM MUpe HabmIogaeTcs me-
pEolLIeHKa WHAMBUIYAIUCTUYECKOTO M HEJOOIEHKAa HWHTEIPUPOBAHHOTO MBIIIJIEHUS U CHCTEMBI
1eHHOcTel. B HapokaaronieMcst XOJIUCTUYECKOM MBIIIICHUU HAOMI0JaeTCsl CABUT OT MHAMWBHUIya-
JUCTUYECKON K MHTEerpaTuBHONW Mojenu. CpaBHEHHE STUX MPOTHUBOIOJOKHbBIE TEHIECHIIUU MPUBE-
JI€HO HUXe [7].

NHAUBUAYAJINUCTUUYECKASA MHTEI'PATUBHASA
MBILIJIEHUE

panuoHanbHOe UHTYUTHBHOE

AHAJUTHYECKOE CUHTETHYECKOE

PEAYKIIMOHUCTCKOE XOJHUCTUYECKOE

JIMHEHHOE HEJIMHEHHOEe

CMABICJIBI

OKCITIaHCHUA KOHCGpBaHI/Iﬂ

KOHKYPEHIIUS KOOTepaIus

KOJIMYECTBO KauyeCTBO

rocrHoACTBO NapTHEPCTBO

PanpoHanbHBIM TUIIOM OpraHU3alyU SIBJISIETCS HE HEpapXHsl, a CETh, KOTOpas TaKXKe SBJISAETCS
LeHTpanbHOU MeTadopo sKkonoruu. Takum 00pa3oM, XOTUCTHUYECKUN MOIXOJ MpeAnoaraeT u
CIBUT B COLIMAJIbHOM OpraHu3aluv — OT HEPAPXUHU K CETSIM.
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2.2 J1orvkn aKOoyCTONYMBON apXUTEKTYPbI

B xax10M CyHIHOCTHOM MOHMMAHUU HAyKW WU UCKYCCTBA HYKHO BBISIBUTH TO HEOOXOAMMOE,
OT Yero 3aBUCHT HayKa WM UCKYCCTBO, YTO OHM HE MOTYT OOOUTH. DTO HEOOXOAUMOE HYKHO YBH-
JIETh U B SKOYCTOWYMBON apXUTEKTYpE.

C o1HOH CTOPOHBI, APXUTEKTYpa - 3TO UCKYCCTBO U HayKa CO3/IaHUs IPOCTPAHCTBEHHOM CpPE/Ibl
JUTSL )KA3HU YEJIOBEKA M €ro AESITENbHOCTU, C JPYrOoM CTOPOHBI, apXUTEKTypa BCEr/a OMpeJeeHa
TOM cpesiol, B KOTOPOi OHa cyliecTByeT. HeBO3MOXKHO MPOEKTUPOBATh YTO-IH00 O€3 yuéra MecTa,
OKpPYXEHHsI, KOHTEKCTa, 0€3 BCEro TOro, YTO Mbl HA3bIBAEM CPEJON KU3ZHEJEATEIbHOCTH, KOTOpas
€CThb COBOKYIIHOCTb MPHUPOJAHBIX YCJIOBUM, CO3/JaHHOTO COLIMAJIbHO-KYJBTYPHOIO IMPOCTPAHCTBA,
MATOTEHHBIX (PaKTOPOB MECTA, COLMATBHO-OBITOBBIX YCIOBH, HHOPACTPYKTYPHI U OOLTHOCTH JIO-
neil. [Tonnmanue cpeapl TeM WM UHBIM 00pa3oM AaéT pa3InyHble PELIEHHs] CO CTOPOHBI APXUTEK-
Typbl. Cpena sBisieTCsl OMpEeAeAonUM U He-00XoauMbIM (pakTopoM. OT HeE 3aBUCAT dCTETHYE-
CKHE CBOHCTBA 00BEKTA, €r0 TEXHUYECKUE KauecTBa U (yHKIMOHAIbHOE HazHaueHue. Cpena sBiis-
€TCsl CYUTHOCTHOM HEOOXOIUMOCTBIO JIJIsl apXUTEKTYPHI.

KonkpeTHast cpesia onpeensieT COOTBETCTBYIOLLYI0 apXUTEKTypy. DKOYCTOWUMBAs apXUTEKTY-
pa Takxe omnpeaereHa cCpelod, KoTopas CTaBUT BO TJIaBy YIUIa Pa3IMYHbIE ACMEKThl YCTOMYMBOTO
pasButus. [Ipodeccopa C. I'ait u I'. ®apmep u3 yHuBepcurera Hprokacna BBIICTAIOT B 9KOYCTOM-
YUBOM apXUTEKType HECKOJbKO Pa3IUYHBIX HAIMpPaBICHUN, KaXKIO€ U3 KOTOPHIX OEp&T HaAvalo B
CBOECH cpelie U ONpPEAENSeTCS CBOCH JOTMKOM, a UMEHHO: «IKO-TEXHUYECKOH, IKO-LIEHTPUUYECKO,
9KO-3CTETUYECKOM, 3KO-KYJbTYPHOU, 3KO-MEIULIMHCKOW U 3KO-COLMaNbHOM Jorukoi» [8]. Jloruka
SIBJIICTCS 37IeCh COOMparoliel mpuunHOu (causa efficiens), KOTOpas 3aCTaBISICT MPOSBISATHCS H
BCTYMAaTh BO B3aUMOCBSI3b TPU Apyrue NpuduHbl (causa finalis, causa formalis, causa materialis) n
BEJET K CO3/IaHUIO0 apXUTEKTYPHOro npousseneHus. Kaxaas u3 HUX onupaeTcsi Ha CBOE NOHUMAaHNE
Cpelbl, KOTOpasi SBJISETCS CYLTHOCTHOU He-00x00umocmvio ISl PACKPBITUS KaXKIOM U3 JOTHK KO-
YCTOMYMBOW apXUTEKTYphI (CM. Tabnuiy 1).

2.2.1 BKko-mexHuYyeckas rmoauka

OKo-mexHuyecKkas NOTUKA OTTAJIKMBAETCS OT INI00ANIBbHOrO MOHUMAHUS CPEbl, T IpeBaInupy-
€T MakKpo B3IJISJ, KOTOPbI CTABUT KOHLEMIHUIO YCTOWYMBOIO Pa3BUTHS B INI00AIbHBINA MPOCTPAH-
CTBEHHO-BPEMEHHON KOHTEKCT. JTa JIOTMKA MBITAETCS 1aTh OTBETHI HA BOIPOCHI, KOTOPbIE BO3HHU-
KaloT B CBSI3U C IJ100aIbHBIM M3MEHEHUEM KIMMaTa, YMEHBIIEHUEM O030HOBOI'O CJIOSl M BCEOOIIUM
3arps3HEHUEM NPHUPOJIbl. AKLEHTUpYeTCs Oyaylee, MoI4epKUBaeTCsl STUUECKasi OTBETCTBEHHOCTh
repes MOTOMKaMH 3a CTaOMIIBHOCTh U OOTaTCTBO PECYPCOB Ha 3eMIie.

[Tpennonaraercs MHTErpanys KOHLENIMH TT100abHON 3aIlUThl PUPOJIBI B CTPATErHIO MIPOCK-
TUPOBaHUs OOBIYHOTO JI0Ma U CO3JJaHUE KOMITAKTHOI'O TOPOJia C BHICOKON MIIOTHOCTHIO.

JlaHHast JOrMKa OCHOBAaHA HAa HAy4yHO-TEXHMUYECKOM mnoaxone. CoxpaHsAeTcs yBEpEHHOCTb B
BO3MOYKHOCTH NPEOAOJIETh IKOJIOTHYECKUN KPU3UC HE CXOMs C IyTH MOJEPHU3ALMHU HHJYCTPHH.
Ycenex usmepsieTcst KOJIMYECTBEHHO - B CHUKEHUH NOTPEOJIEHUS] SHEPTUU U PECYPCOB, YMEHbILICHUN
3arpsi3HeHus 1 BbIOpocoB CO,, B aHAIM3€ CTOUMOCTHU KU3HEHHOTO LIUKJIA.

D¢ (eKkTUBHOCTh OXpaHbl MPUPO/IbI MOATBEPHKIACTCA IPUMEHEHUEM LIMPOKOIrO CIIEKTpa WHHO-
BallMOHHBIX MAaTE€PHAJIOB, KYMHBIX» MHKEHEPHBIX CUCTEM M HCIOJIb30BaHUS BO30OHOBIISIEMbBIX HC-
TOYHUKOB DHEPTHUHU.

Crparerust npOeKTUPOBAHUS MPEANOUYNUTAET 3aHHUsI B COBPEMEHHOM CTHJIE, KaK MPaBUJIO, BbI-
COKOTEXHOJIOTHMUYHbIE. DTy TEHJIEHLMIO HAWIy4IIUM crocodoM Bormomaetr HanpaieHue Hi-Tech,
BO3IJIABJISIEMOE TaKUMH OpUTAHCKUMHU apxuTekropamu, kak Hopman docrtep, Puuapa Pomxepc,
Huxkonac I'puminoy, Muxasne XONKUHC, UTAIBSIHCKUM apXUTeKTOpoM Pen3o Iluano, repmanckum
apxutekTopoM Tomacom ['epuorom, a Takxe Kenom SlHrom 3 Manaiizuu, npoekTUpyOLUM Ono-
KIMMaTndyeckue HeOockpeObl. Hampumep, Takue M3BECTHBIE NMPOEKTHI, BbIMOJIHEHHbIe HopMaHOoM
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docrepom, kak s3HeprodpdexruBHoe 3naHMe Oanka Bo Opankdypre Ha Maiine u kymon Pelixcrara
B bepiuHe, KOTOPHIi SABISETCS 4YaCThIO SHEPTOCUCTEMBI 3/1aHUSI.

Tabmuna 1 - JIoruky 5K0ycTOWYNBON apXUTEKTYPBHI

TEOPUSA TEXHOJIO-
JIOTUKA HEOBXOJIH- 3AJAYUA JIEUCTBU- rus, 3IAHUS
MOE TEJIBHOI'O MATEPUAJIBI
OKo- I'mobanbhas WHrerpanus KoHLENIMH Texuunueckuid | MuTerpupo- Kommepue-
TEeXHHYECKas MHpOBasi cpefia | III00aIbHOM OKpYXKaroIIen panuoHanu3M, | BaHHBIE, 9HEP- | CKOE, CO-
CpeIIBl B CTPATETHIO MPOCK- HayKa rodpPeKTHB- | BPEMEHHOE
THPOBaHUS 0OBIYHOTO A0MA. HBIE,
O0pa3 KOMITAKTHOTO TrOpoIa High-Tech,
C BBICOKOH TJIOTHOCTBIO «YMHBIE»
Oxo- Xpynkas npu- I'apmonus ¢ mpupozoit 3a OHnTonoru- ABTOHOMHBIE, | 3arpsi3HEH-
LEHTpUUEeCcKast | poJHas cpeaa CU&T ELEHTPAIM30BAHHBIX | UECKHIl XO- BO300HOBIIsIe- | HOE, Iapasu-
ABTOHOMHBIX 3JIaHUH C MH- JU3M, MBI, TIepepa- | THYECKOe,
HUMAaJIbHBIM BO3ACHCTBUEM | CHCTEMHas OaTbpIBacMbIe norpeos-
Ha nipupony. ['apanTupo- SKOJIOTUS olee 3/1a-
BaHHOCTh CTaOMIJIBHOCTH, HUE
WHTErPHUPOBAHHOCTH 1
«IIPOIIBETAHUS MECTHOTO U
rI100aTbHOTO OHMOPa3HO00-
pasust
DKo- Metadopuye- YHuBepcalibHasl PEKOH- Teopwus octe- | [IparmaTud- O06pa3 apxu-
acTeTHYecKasi | ckas oOpasHas CTPYKIHS 31aHUH B CBETE THKH, HBIC, HOBBIE, TEKTYPHI
cpena HOBOT'O 3KOJOTHYECKOT0 MOCTMOJICPH HenuHelHble, | New Age
3HaHMSA ¥ TpaHchopMaLuu OpraHu4ecKue
HAIIIETO CO3HAHMS O PHPO-
ae
Oxo- KonrekcrHas VYuarmieecs: «kak ObIThY 3Ma- | DeHOMEHO- MecTtHble, AyTeHTHY-
KyJIbTypHast KyJbTypHast HHE IOCPE/ICTBOM aJanTa- Jorus, Low-Tech, HO€, TapMo-
cpena LUK K MECTHBIM U OHO- 9KOJIOTHS OOBIYHBIE, HUYHOE,
PETHOHATBHBIM KIMMaTH4e- | KyJBTYPBI TPaIHUIOH- THUITOJIOTH-
CKUM U KyJIBbTYPHBIM Xapak- HBIE YecKoe 371a-
TEPUCTUKAM HUE
JKo- Bonesnersop- [Ipupoanoe u ocszaemoe Menununckas | [laccuBHsle, 3moposoe,
MEIMILMHCKasl | Has, MaTOTeHHas | OKpY>KEeHHE B MHTEphepe, U KIMHUYe- HE OTpaBIsi- MOJIACPIKU-
cpena KOTOpOe 00ecleunBaeT 310- | CKas 3KOJOTHA | IOIIHe, MpH- BaloIIIce
POBbE, XOpoIIIee CaMOTyB- pOIHBIE, OCS- | 30pOBBE
CTBUE U Ka4ECTBO KU3HU 3aeMble 3/1aHNe
JUISL K&XKA0TO
DKo~ CouumainbHasl, Bozpoxnenue kaxaoro u CouumoJorus, I'ubkwue, ¢ Jemoxkpa-
coluanbHas nepapxuieckas | cooOIecTBa B COLUAIbHO- coluanbHas ydacTuem TUYHbII WH-
cpena BOBJICUCHHOW MaHepe I10- 9KOJIOTHS MOJIb30BaTe- JVBHyaJlb-
CPEACTBOM JICIIEHTPAITH30- Jeid, ¢ BO3- HBIH J0M
BaHHBIX, KOPTAaHUIHBIX», MOKHOCTBIO
HEHEpapXUUYHbIX U CO B3a- MECTHOTO
UMHBIM y4aCTHEM CO00- YIpaBIIeHUS
LIECTB

2.2.2 OKo-ueHmpu4veckas fioeuka

Cpena mpeacTaBiseTcss XpYNKOW MPUPOAON, B KOTOPOM €CTECTBEHHBIN OallaHC MOYKHO JIETKO
HapyLUThb. JTOT MOAXOJ TpeOyeT HEMEAJIECHHON, Mpeaynpexaaromen 3auThl 3KOCUCTEM U MPH-
POIIHOTO KamuTasia, EPEOCMBICTICHHE cIoco0a MPOU3BOJCTBA CTPOUTEILHBIX MaTEPHANIOB U CTpa-
TETUU TMPOCKTUPOBAHUS 37aHUMN. [JIaBHBIM BOMPOC JIOTHMKU JKO-TIIeHTpu3Ma: «CTOUT JIn BOOOIIE
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4T0-1100 cTpouTh?» TaM, rzie yke ecTb CTPOCHHUS, CTABUTCSA 3a/la4a YMEHBIICHHS «IKOJIOTHYECKO-
TO CIela».

Lenbto siBiIsIETCA TapMOHU3ALMS C IPUPOJON 3a CUET JIELEHTPAIN30BaHHBIX aBTOHOMHBIX 3]1a-
HUIl ¢ MMHUMAaJbHBIM Bo3zaelcTBUEeM Ha Heé. [lonxos rapaHTupyeT cTaOMIbHOCTb, HHTEIPUPOBAH-
HOCTb C IPUPOJION U «IIPOIBETAHHE» MECTHOTO U IN100ambHOro 6uopazHoodpasus. Poiab sxkoycroil-
YMBOW apXUTEKTYPhl HE CBOAUTCS K YJIYUIIEHUIO MEPONPUATUH IO 3alUTE NPUPOJIbI, TAK KAK ITOT
MOJXOA «... NMPUHAUIEKUT K MHCTPYMEHTAJIbHOM Napajurme, KOTopas cama co3faéT MpoOJeMbl
npupoje» [9]. TpeOyercs He pa3paboTKa HOBBIX TEXHOJOIH, @ OCMBICICHHE TOr0, KAKMMHU J10JIXK-
HBI OBITH 3TH TexHOJOTUH. [Ipeamnodrenre oTAAETCS TEXHOIOTHSAM MAJIOT0o MacmTabda, moTpedsto-
IIMM HeOOoJIbIIOe KOJMYECTBO PHEPIUH, HE 3aBUCHIIMM OT LEHTPATU30BAHHOM HMHQPPACTPYKTYpPHI
[IOCTaBOK 3HEPI'MH, BOJbI U YTUIN3ALUU Mycopa - KaK B aBTOHOMHBIX JoMax. Marepuaibl mpemno-
YUTAIOTCS BO30OOHOBIIIEMbBIE, IPUPOIHBIC - TAKME KaK IJIMHA MJIU 3€MJIs, AEPEBO MM COJIOMA B CO-
YeTaHUU C MaTepHajlaMu MOBTOPHOro npumeHeHus. [lonxo Kk 3KOyCTONYMBOMY MPOEKTUPOBAHUIO
MIOCTPOEH IO aHAJIOTUH ¢ (PYHKIMOHUPOBAHHEM IKOCUCTEMBI - Ha 3()(PEKTUBHOM, )KUBOM, 3aMKHY-
TOM, IUKJIMYHOM TIPOIECCe B MPOTUBOIIOIOKHOCTh JIMHEHHOM, HEI()()EKTUBHOM, pa3OMKHYTOU CH-
creMe 00bIuHOrO 3/1aHusl. VI3BecTHBI JoMa, MOCTPOCHHBIE U3 UCIOJIb30BAHHBIX aBTOMOOMIIBHBIX MO-
KPBIIEK, OYTHIIOK, U IPYTHX OTXOJIOB.

2.2.3 BKko-acmemuyeckas rioauka

Cpena meradopuueckas. ApXUTeKTypa Mpu3BaHa 00pa3HO BBIpaXKaTh COIMANIbHBIE IIEHHOCTH,
paboTaTh IS CO3aHMs BIOXHOBEHUS U MEPeIadll YyBCTBA SAMHCHHS ¢ MEPOM MPUPObl. OT apxu-
TEKTYpbI TPeOYeTCsl CO3/1aHNEe «HOBOTO SI3bIKa B CTPOUTENBHBIX UCKyccTBax» [10].

Llenbio SIBISICTCSI YHUBEPCAIBHO CIPOCKTUPOBAHHOE 3/IaHHE B CBETE€ HOBOTO JKOJIOTUYECKOTO
3HAaHUA U TpaHCHOpPMALIMK CO3HAHUS O IPUPO/IE.

Hexnaccuueckass Hayka, Kak (akTop, OMPEACISIOIMUN COBPEMEHHYIO KYJIbTYpPY, CTAHOBUTCS
HOBBIM B3IIIA0M Ha Mup. JIoruka sKo-3CTeTH3Ma aKIEHTHPYET BHUMaHHE HAa MHIWBUIYaITbHOU
KpPEaTHBHOCTU U COBMEIIAET CBOOOJHOE BOOOpPaKEHHWE C POMAHTHUYECKUM B3IJIAOM Ha MPHPOLY,
OTBeprasi B TO e BpeMsl 3alaJHblid palioHaIn3M, MOJACPHU3M U MaTepuanu3M. J{Jis pemenus 3Ko-
JIOTHYECKOTO KPH3HUCa, B MOHUMAHUHM ITOW JIOTUKH, TPEOYETCsl Mepexoa OT YTUIMTAPHBIX IEHHO-
CTel K MYyXOBHBIM, IJIE ICTETHKAa M YyBCTBEHHOE BOCHPHUATHE HUTPAIOT JOMUHHUPYIOUIYIO POJIb.
«ToJbKo, ecii 4eIOBEeK CHavyajla Hay4uTCs CMOTPETh Ha MHP C YyBCTBOM, OH CMOXKET HAYUYUTHCS
3a00TUTHCS 0 HEMY [11] .

HoBBIif S3BIK apXHTEKTYPBl CTadl BO3MOXXHBIM 32 CYET HOBBIX TEXHOJIOTHHA - MPEHMYIICCTB
CTPYKTYPHOH HH>KEHEPHH, BO3ZMO>KHOCTH CTPOUTH HMCKPUBJICHHBIE (POPMBI C MOMOIIBIO KOMIIBIO-
TEPHOTO MOJICIIMPOBAHUS, HOBBIX MaTEPHAJIOB, KOTOPHIE JAIOT BO3MOXKHOCTh CO371aBaTh 0OBEMBI U
(hopMBbI 32 paMKaMHU MPeICTaBICHUI 00 0OBIYHOM IPOCTPAHCTBE.

B 371011 noruke skonoruueckoe GopMoodpazoBaHue MPOI0IDKAET TPATUIUIO ceHeyanu3ma. Ho-
Bas apXUTEKTypa CO3Aa&T HOBbIE (POPMBI, OTpAKAIOIINE IIOCIAHUE» MPUPOJbL. JIBIKeHHEe K OHo-
OpraHudeckuM (opmam, SKCIIPECCUOHU3MY, Xa0Cy U HEIMHEHHOCTH BBIPACTAIOT U3 HOBOTO B3TJIAIA
Ha MUp. SI3bIK apXUTEKTYPhl U IH3aiiHa CTAHOBUTCS BHEIIHE TTOXO0KUM Ha MPUPOAHBIN, OH COCTOUT
13 U3rHOOB, CKJIAZIOK U BOJIH, U3 (JOPM KPUCTAJUIOB M CIIOMAHHBIX IIOCKOCTEH. MI3BeCTHBI pabOTHI
ATOr0 HampaBjeHHs apxuTekTopoB Ppanka ['epu (Hanmpumep, My3eil COBPEMEHHOTO HMCKYCCTBa B
bunb6ao), Cantesiro Kanatpasa, a Takke Apara Uconzaku (Hanpumep, 3nanue KyabTypHOoro 1es-
Tpa B [loxe) u ap.

2.2.4 OKo-KyrnbmypHas rio2uka

Cpena BocpMHMMAETCsl KaK KOHTEKCT. [ 1aBHOM 3ajadeil siBiseTcs COXpaHEHHE ayTEeHTHYHO-
cTU. BHUMaHMe K KOHKPETHOMY MECTY MPOTHBOIIOCTABIISIETCS AOCTPAKTHOMY MOJIEPHUCTCKOMY Me-
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CTy W SIBJISIETCS peakiiel Ha Iio0alu3M MHTEPHAUUMOHAIBHOrO CcTHIsA. COnpoTUBICHHE ()EHOMEHY
YHUBEPCAIU3aLUH, IPEBATUPYIOIEMY B COBPEMEHHOM KYJIbTYpE, CUMTAETCSI STUYECKHU ONpaBaH-
HBIM.

Llenbto siBIII€TCS 3aHKME, KOTOPOE YUUTCS «KaK OBbIThY» MOCPEACTBOM AJANTAlMU K MECTHBIM U
OMO-pernOHATBHBIM (PU3MUECKUM M KYJIBTYPHBIM XapaKTepUCTUKaM. B 3Toil Joruke crout 3amgada
He pa3paboTKU HOBOH YHUBEpCalIbHOH KyJbTYpbl, HO CKOpee COXpaHEHHs pa3HooOpasus cylie-
CTBYIOILUX KYJIBTYD.

Jloruka 3Ko0-KyJIbTYpbl aKIIEHTUPYET BHUMAHUE KaK Ha OXpaHE U KOHCEpPBAIL[MM TOI'O0 MHOI000-
pasus KyJIbTYypPHBIX apXETUIIOB, KOTOPOE YK€ CYIIECTBYIOT, TaK U Ha KyJbTYpPHOH NPEEMCTBEHHO-
CTH, BBIpaXKaloUlelcs B afanTalld TPAagULMHM, U ayTEHTUYHOM HCIOJIb30BAHUU TPaJULIMOHHBIX
CTPOUTEIBHBIX TEXHOJOTWH, TUIIOB 3/1aHHUM, NATTEPHOB IOCEJIICHUM, KaKIbI U3 KOTOPBIX XPAHUT
MECTHYI0 UCTOPHIO CTAHOBJICHUS U PA3BUTHS.

Crparerust NpoCTPaHCTBEHHOI'O Pa3BUTHUS OTTAJIKUBAETCS OT TPAAUIIMOHHOW, MECTHOM (POPMBI
3/1aHUM, KOTOPbIE PACCMATPUBAIOTCS KaK BEXU PA3BUTHUS B €CTECTBEHHOM DPYCJIE MECTHOH KYJIBTY-
PBI, KOTOpasi aIanTHPYeT CBOM 00pa3 *KHU3HH K KOHKPETHOMY NPHPOTHOMY OKpykeHuto. Criocod
COXpaHEHMs ayTEHTHYHBIX KYJbTYp, KakK (pakTop 3KOyCTOMUMBOro MNOJXO0Ja, MOHUMAETCsS IO-
pa3HOMY: 3TO M CIIOCOOHOCTh MOCTOSIHHO CO3/1aBaTh *KHUBbIE (POPMbI MECTHOM KYJIBTYpPBI, COIVIACHO
MHEHMIO OpuTaHckoro apxurekropa Kenera ®dpamnrona [12], u xenaHue 3akoHCepBUpPOBaTh 00-
raTCTBO W pa3HOOOpa3me pa3nuyHbIX (HOPM KU3HH MECTHBIX KYJIbTYp, - KaK apryMEHTHPYET HOp-
Bexckuit punocod Apue Haecc [13]. B GnopernoHanibHOM MOIXOE MOKHO OTMETHTh TaKUX apXu-
TekTopoB Kak ['menH Mropkart u3 ABcrpanuu, Xacan ®atxu u3 Erunrta (Hanpumep, PriHOK B
Erunre), Yapns3 Koppea uz Unauu, I'eodppu basa uz Ulpu-Jlanku, Ban Iy u3 Kuras (manpumep,
Mys3eit ucropun).

2.2.5 3Kko-meduyuHcKas noauka

Jloruka sko-meouyurvl CBOJUT TEMY Pa3roBopa 00 3KOYCTOHYMBOM apXUTEKType K BOINpPOCAM
YCTOMYHMBOTO 37J0POBbs YEJIOBEKA. 310POBbE YEIOBEKA 3aBUCUT OT OJJHOTO Ba)KHOI'O YCIIOBHUSA - 3]10-
pOBOW CpeJIbl.

Llenbto SBNSIETCS CO3AaHUE TIPUPOJTHOTO OKPYKEHHS B 3/IaHUSX, KOTOpOE 00eCIeunBaeT 310p0-
BbE, XOPOIIEE CAMOUYYBCTBUE U KAU€CTBO JKU3HU JUIsSl KaKJOTO.

DKO-MeAUIMHCKAs JOTMKa MPEANONaraeT, YTO TEXHOJIOIUH, IPUMEHSIEMbIE B 3/IaHUAX, ONACHBI
JUIS 340POBbSl M CUMTAET, YTO YMEHBIIECHUE TEXHOJIOIMUECKON OCHAIEHHOCTHU 3/1aHUS HE BEIET K
CHIDKEHHIO XOPOIIET0 CaMOYyBCTBUS, a, HA000POT, K €Tr0 YBEINYCHHUIO.

ITo oTHOLIEHUIO K 3[aHUSIM JIOTUKA DKO-MEIULUHBI COCPENOTAYNBACTCA HA KPUTUYECKOM pac-
CMOTPEHUM HHTEPHEPOB 3/aHUM, I€ KOHUENIUS «OOJIbHOrO 3JaHUs» CTajlla OOIIMM MECTOM.
Hamemy 310poBbi0 OyKBaJIbHO yIpOKatOT TEXHOJIOIMH, KOTOpPbIE ObUIM CO3JaHbl IS TOrO, YTOOBI
3aIIMIIATh ero. Pa3BuTHe KOHLENIMM €CTECTBEHHOW Cpebl NMEPEXOIUT TAaKKE Ha CTPOUTEIIbHBIE
Marepuaisl. JIornka 3Ko-MeIUIMHBI OCHOBaHA HA JIUCUUIUIMHAX KIMHUYECKOM M MEIULMHCKOU
9KOJIOTMH, TJI€ XUMUYECKOE 3arpsi3HEHUE CPEJIbl pacCMaTPUBAETCs KakK KItoueBas mpodiiema.

B pesynbpTaTe NOsSBUINCH HOBBIE IPUHLUIIBI IPOEKTUPOBAHUS, KOTOPBIE BO IJIaBY YIJIA CTABST
3I0POBBE YEJIOBEKA M €ro XOpOUIEE CaMOYyBCTBHE, I'/IE «UyBCTBYETCS AMHAMHUKA €CTECTBEHHOIO
KJIMMarta, Kak OoJiee aJleKBaTHOU cpeabl U1t uesnoBekay|14]. DTu uaeansl BOMIOLEHB! B KOHUEIIIUN
cTpouTenbHOM Omonornu (Baubiologie), rie coeqMHEHBI BOMPOCH! 3I0POBhSI U IKOJIOTHH, a LEIHI0
SBJISICTCSI CTPOUTEIBCTBO 3[aHUMN, KOTOPbIE OTBEYAIOT (PU3MUECKUM, OMOJIOIMYECKUM U JyXOBHBIM
noTpeOHOCTSIM YenloBeKa. Marepuaibl, HH)KEHEpHs, IIBET U 3arax JIOJDKHBI TAPMOHUYHO B3aHMO-
JIeicTBOBATh C HaMU M OKpY’KaloLIel cpenoid, 4ToObl MOJAEPKUBATh 3/10pOBBIH, KUBOW U ecTe-
CTBEHHBIH KJIMMAaT. DTy KOHUENIHIo ocyuiecTBuiau apxutektopsl [lutep IlImun n3 Hunepnannos,
®noiig Cren u3 Jlanuu, rpynna Gaia B Hopseruu u ap.
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2.2.6 OKo-coyuarnbHas fioeuKka

DKo-coyuanvHas TOTUKA ONMUPAETCS HAa KOHIICTILUIO COLMANBbHOMN cpelibl, OKyCcUpyeTcs Ha 1o-
JUTUYECKOM JIUCKYpPCE, KOTOPBIM MpEeArnosaraeT, YTo KOPHU 3KOJOTMYECKOro Kpu3uca Mpou3pac-
TAIOT U3 COIMANBHBIX (PAKTOPOB. DTa JIOTHKA MOJHUMAET BOMIPOC O AEMOKPATHH, KaK KIFOYE KOJIO-
THYECKOTr0 COOOIIECTBA: TOIBKO B MOJICTH COOOIIECTBA, CO3IaHHOTO IS CITY>KOBI OOIIMM MOTPeO-
HOCTSIM | IIeJISIM, T/Ie YEJIOBEK 00peTaeT HACTOAIIYI0 CBOOOAY U CIIOCOOEH K caMOopeann3aliu, BO3-
MO>KHO JKUTh B TAPMOHHU C MPHUPOJIOH. « IKOJIOTUIECKUN MPUHIIUI €AMHCTBA B MHOTOOOpAa3nH BbI-
pacTtaetr B 00raTto OmnocpeqoBaHHbIN colMambHbId NpUHIMM»[15]. ColnaabHble SKOJOTH CUUTAIOT,
YTO JIOMMHUPOBAHHE YEJIOBEKAa W JETpaJanusi MPUPOIbI MPOUCXOAAT M3 COLMHUAIBHBIX MAaTTEPHOB
JOMUHUPOBAHUS M HEepPApPXUU, NTATTEPHOB COLMATBHON KU3HHU, B KOTOPHIX OJHH JIFOJU OCYIIECTB-
JSIFOT KOHTPOJIb U IOMHUHHPOBAaHUE HAJ APYTUMH. PaszpylieHne okpysKaromie cpeasl MOHUMAeTCs
Kak ¢opMa JOMUHHUPOBAHUS YEJIOBEKa, U 4YeM OoJiee nepapxuyuHas U MoJIaBsiolias mpuposa oorie-
CTBa, TEM OOJIBIIIE BEPOSITHOCTHU 3JI0YNOTPEOJICHUI U HACUITUS HAJl OKPY>KAIOIIEH CPEeoi.

Llenbto siBNsIETCS CO3AaHKME 3AOPOBBIX, CAMOAOCTATOYHBIX COOOIIECTB, OCYLIECTBIISIOMIUX JIO-
KaJIbHOE€ CaMOYIIpaBJIEHWE, OTBETCTBEHHBIX 3a MPHUPOJAHOE OKPY)KEHUE, YIPABISIOIIMX MECTHOU
SKOHOMMKOW, OCHOBAaHHOM Ha MHUHHMMAJbHOM TMOTPEOJCHUH M MaKCUMAaJIbHOM HCIOJIB30BaHUU Ye-
JIOBEUECKUX PECYPCOB.

CrpareruueckiuM MOIX0J0M Pa3BUTHS SIBISIETCS €CTECTBEHHOE (hOPMUPOBAHUS OOIIECTBA, CBSI-
3aHHOTO C MECTHOM HpPHUPOJI0H, BHYTPH KOTOPOIO CO3AAIOTCSI OOIIMHBI; Tae, Ojarogaps CBA3M C
MIPUPOIOH, MOXKHO OBITH O0Jiee YBEPEHHBIM HACUET XapaKTepa BIUSHUSA, KOTOPOE 00IIEeCTBO OKa3bl-
BaeT Ha NMPUPOJIHOE OKpykeHue. CTpaTerus pa3BUTHs, IPOUCTEKAOIAsl U3 ATOM JIOTUKH, OoJiee co-
[MaTbHAsl, YeM TeXHHUYECKas WM dCTETUYecKasi, OHa (POKyCUpyeT BHUMaHUE Ha MOJIUTUYECKOM BO-
poce JeMOKPaTHYeCKON MPO3PAaYHOCTH IPUMEHSIEMBIX TEXHOJIOTHHA U TIPOBOIMMOM SKCIIEPTU3HI.

CraBuTcs 3a/1a4a CO3/IaHUE COLIMATIBLHO-OPUEHTHUPOBAHHBIX MOCETCHUH. 31aHNe TPOCKTHPYETCS
MPO3payvHo, C YYaCTHEM II0JIb30BaTeNCH, alanTUPYETCs] K MECTHBIM MPHUPOTHBIM yCIOBHAM H TIO-
ATOMY CIIYXHT KUTEJSIM, HE HAaHOCS Bpela MPUPOTHOMY OKpY>KeHHUI0. Takoil moaxoa mpuMeEHsIIH
apxurtektopsl Jlrockern Kpomr u3 bensruu, Pansd Opckun B BenukoOpuranuu, [Iurep XioOHep B
I'epmanuu.

3aknroyeHue

[{enoCcTHOCTE MMpa MOXHO MOHSTH IO-pa3HOMY. XaWJerrep BUAUT €ro B CYIIECTBE TEXHUKHU.
CyIIHOCTHBIN, OHTOJIOTUYECKUN METOJ PACKPBIBAET MBICIIb KaK HEe0OX00UMOCmb, KOTOpas JEKUT B
OCHOBE OCO3HAHMS COBPEMEHHON JEHCTBUTEIBHOCTH B BUJIE IIPEAMETHOTO IPOTUBOCTOSIHUS.

Cpeda B CBOEM NPEMETHOM NMPOTUBOCTOSIHUU €CTh TOJIBKO OAMH U3 CIIOCOOOB, KAKMM OHa 00-
Hapy>XuBaeT ceOsi, MPeAOCTaBIsAsA ceOst sl apXUTEKTYPHOTO PAacCCMOTPEHHS, KOTOPOE HUKOTAA HE
MOJKET OXBATUTh BCIO €€ CYLIHOCTHYI0 NOJIHOTY. Cpena octaéres Ui apXUTEKTYPbl Heo0X00uMbLM,
[IOTOMY 4YTO TEOPHS 3aBHCHUT OT IMPUCYTCTBYIOIIErO, HE MOKET OOOWTH €ro U HE MOXKET BBIIBUTH
BCIO CYLIHOCTHYIO MOJHOTY cpefbl. Takum o0pa3oM, HeobxoOoumoe TIpaBUT B NPEAMETHOM MPOTH-
BOCTOSIHUU CPEJIbl, KOTOPOM, B KAYECTBE €€ «OIPEeAMEUNBAHUA», COOTBETCTBYET aPXUTEKTYpa.

Pa3nmuyHO ocMbICIEHHas cpena CO34aéT pa3jM4yHbIE JIOTMKUA DKOYCTOMYMBOM apXUTEKTYpHI:
JKO-TEXHUYECKYI0, IKO-LIEHTPUYECKYIO, SKO-KYJIbTYPHYIO, DKO-3CTETUYECKYI0, KO-MEINLIUHCKYIO,
9KO-conuanbyro. Kaxnas u3 3Ko-JIOrMK BUIUT I0-CBOEMY pELICHHE 3ajad, IEeKJIapUpyeMbIX B KOH-
LENUUU yCTOMYMBOrO pa3BUTHs, (GOPMUPYET CBOM 00pa3 3KOYCTOWYMBOM apXUTEKTYphl, OTAAET
IIPEANIOYTEHUE COOTBETCTBYIOIUM MaTepragaM U TEXHOIOTHSIM.

Mup He 661 651 MUPOM, €CiTH OBl HE TIPECTABIISUT HEKOETO €IUHCTBA, B KOTOPOM BCE COOBITHS
CBsI3aHbl B MPOCTpAaHCTBE U BpeMeHU. Llenoe ckpemser coboii Bcé mpoucxonsuiee. Iloatomy sko-
JIOTUKU apXUTEKTYpPbI - 3TO HE pa3Hble 00JIACTU HKOYCTOMUMBON apXUTEKTYpbl, HAXOAALIUECS Psi-

550 N4(22)/2016, v.6, Ontology of Designing



A.H. Pemuszoe

JIOM Ipyr C IPYroM, HO BCETJa - SKOYCTOMYMBAs apXUTEKTypa B LIEJIOM, KaK TaKOBas, B3ATas Kak
COBOKYIHOCTb TEXHMYECKUX, MEAMLIMHCKUX, OMOJIOrMYECKUX, COLUANBHBIX, KYJbTYpHBIX, 3CTETH-
YECKUX WJIM KAaKUX-TO UHBIX CBS3CH M OTHOIICHUU. TOJIBKO B 3TOM CIy4ae MOKHO TOBOPUTH 00 HC-
CJIEZIOBAaHUM 3TUX CBSA3EH U OTHOLIEHMM, O cuHTe3e Joruk. Ha pucynke 1 nmokazaHo GMOKIMMAaTHYE-
CKO€ aBTOHOMHOE 31aHHne «KoBuer» mo mpoeKTy POCCHICKOrO apXUTEKTypHOTo Oropo «Pemmcry-
JIMO», a HA PUCYHKE 2 MTOKa3aH YKOYCTONYUBBII MOCENOK Aroi-napk.

PucyHok 2 — DxoycToiunBsbIii mocenok Aroi-niapk (mpoekt apxurekropa A.H. Pemnzosa) [16]
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B npoekre «KoBuer» Obutn peann30BaHbl JOTMKU 3KO-TEXHUUYECKAs, KO-IIEHTpUUYECKasl, KO-
JCTETUYECKas, HKO-MEAMLMHCKAs W 3KO-COLMaibHas. 3/1eCh BBICOKHE TEXHOJOTHMH COXpPaHEHHUs
SHEPrUu B CE30HHOM aKKyMYJSITOPE, BbICOKO-TEXHOJOTUYHBIE METOJbl CTPOUTENHCTBA U3 3apaHee
W3TOTOBJICHHBIX 3JIEMEHTOB COYETAIOTCS C OOMJIMEM 3eNEHBIX HACaKICHUH BHYTPH 3/aHUs. OTU
pacTeHMs He TOJIBKO BbIpa0aThIBalOT KUCIOPOJ U CO3/1al0T MPUPOJHYIO CpeAy B IMOMEIIEHUH, HO U
03/10paBIMBAIOT BO3ayX (puroHuuAamu. Popma 37aHUS TaKKe ABIAETCS MeTa(hOpUUYECKUM BBIpaA-
KEHHEM HOBOTO JKOJIOTHYECKOro co3HaHus. Croco0 opraHW3alMy KU3HH JIIOACH Mperoiaraet
o0pa3oBaHue COOOIIECTBA CO CBOMMU HJI€aIaMU JKU3HU.

B skoycToiiuMBOM mocenke «Arou-nmapk» MOMXKHO YBUIETb JIOTUKH 3KO-KYJIbTYPHYIO, 3KO-
LEHTPUUECKYI0, IKO-MEAULUHCKYIO0 U 9KO-COLMAIbHY0. 3/1eCh BbIOpaH TPaAULIMOHHBIN JJIs ceBep-
Horo KaBkasa Tum »KuuIIa — cakiisi. DTO BCTPOCHHBIN B peibed 10M ¢ o3eleHEHHOM KpoBieil. Ta-
KO€ YCTPOICTBO 0Ma BeIET K SKOHOMHUU MaTepHaIOB MPU CTPOUTENILCTBE U SHEPTHHU MIPU IKCILTya-
tauu. COJHIE MACCUBHBIM CIOCOOOM HarpeBaeT MOMEIIEHUs JOMOB, YIUIyOJIEHHOCTb B pelibed
MIPEJOXPaHSET OT MEePeOXJKICHHUS B 3UMHEE BpeMsl, @ MOPCKON OpU3 eCTeCTBEHHBIM 00pa30M BEH-
tunupyet aoMa. OAHON U3 TJIaBHBIX 3a7a4 ObLJIO CO3JaHUE TEIIEXOAHON CPebl [ KuTenel. AB-
TOTPAHCIOPT B 3TOM IIOCEJIKE OCTAETCSl Ha MOJ3EMHBIX MAapKOBKAX MpHU Bbe3Je. YJIHIbI C OHOCTO-
POHHUM JIBIDKCHHEM CTAHOBSITCS TELIEXOIHBIMHU, TMPEBpALIalOTCs B OyJbBapbl M MapKOBOE IPO-
CTpaHCTBO. B mocesnke HeT 3a00poB, BECh yUacTOK, HA KOTOPOM PAcTET Jiec, 1OCTyNeH BceM. Takoe
BO3MOKHO IIPU CO3/IaHUU COCENICKOI0 COOOIIECTBA JItOJIeH, pa3AeAoIUX O00IINe UHTEPECH] KUZHU
B TapPMOHHH C MIPUPOJIHBIM OKPY>KEHUEM.

DKOoyCTOWYMBAsl apXUTEKTypa B JOIMOJHEHUHU K Pa3IMYHBIM KaTErOpUsM apXUTEKTYpbl, BKIO-
yamuM U AskeHue [17], u kacromuszanuio [18], TpeOyeT KOHCTPYHMPYIOLIEro MBIIIICHUS U T10-
CTOSIHHOTO JMaJlora y4aCTHUKOB IpoLiecca NPOEKTUPOBAHUSA, CTPOUTENBCTBA U IajIbHEHNILIEro MoJib-
30BaHMsl. YUUTHIBAIOTCSA NOTPEOHOCTH HE TOJBKO JIFOJEH, KyJIbTypHOIO KOHTEKCTa, HO U IPUPOAHO-
ro okpyskeHus. ['moOanabHbIE BHI30BBI, TAKHE KaK U3MEHEHHE KJIMMAaTa U 3arpsi3HEHUE OKpYyXKarollen
Cpezbl, HAXOJAT PEIICHUS B BBICOKUX TEXHOJIOTUAX. APXUTEKTYPHbIE MPOEKThI, OTBEUYAIOIINE JOTH-
K€ 9KOYCTONYMBOI'O MBIIIJIEHUSI, IPUMEHSIOT XOJIUCTUUYECKHUH 1OAX0/1, KOTOPBIA BEAET K CHHEPTUH.
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Abstract

The paper deals with the ontological essence of environmentally sustainable architecture, which is based on the UN
concept of sustainable development and the holistic vision of the world. The author interprets the concept of «seamless-
ness», which Heidegger reveals through analysis of essence of technique in the works of the 50-ies of XX century, us-
ing an ontological approach, revealing the idea of necessity. These works of the philosopher are relevant in our time.
The author introduces the concept of «environ», which is the essential necessity for sustainable architecture, its deter-
mining principle. Six different models of a particular environ are identified, which cause the respective tasks: the choice
of a scientific or aesthetic approach in the design, materials and technologies, determine the image of buildings. These
environs - namely, global world, natural environment, social, metaphorical, medical, cultural determine the appropriate
design logic. Thus, the author offers a new ontological approach to the consideration of communications and relations
of the sustainable architecture in the unity of its logics.
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ABTOp 0O0JIe€ COPOKA APXUTEKTYPHBIX U IPAJTOCTPOUTEIILHBIX IIPOCKTOB, UMEET OoJiee TPHILATH
myONMUKanuil Ha TeMy SKOYCTOHYMBOM apXUTEKTyphl. Jlaypear MeKIyHapOIHBIX U POCCHHCKUX
ApXUTEKTYpHBIX KOHKypcoB. [Ipencenarens CoBera mo 3KOycTOW4MBOM apxutekrype Corosa
apxurekropoB Poccun. Ilpencenarens npasnenust HIT «CoBet 1o «3en1EHOMY» CTPOUTEIBCTBYY.
Unen Mexaynapoanoro Coro3a apXUTEKTOPOB.
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al competitions. Board Chairman of Sustainable Architecture Council of the Russian Union of Architects. Board
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B namvame 06 Yuumene

K 90-nemuro Yuumens,
JIOKTOpa TEXHUYECKUX HayK, mpodeccopa
MACIJIOBA Banentun ['puropsesuy (1926-2006)

Banentnn ['puropeeBnd MacmoB pommncs 23  pgekabps 1926 roma B
r. Kyitosmmese. B 1943 roxy moctymnui, a B 1949 okonuni ¢ ormmanem KyiiObimes-
ckuit aBuanmonHbii nHCTUTYT (KyAW) 1 Obit HanpaBiien Ha padoty B OKbB KyiiObi-
IIIEBCKOTO MOTOPHOTO 3aBOJa B TEPMOIAMHAMHUYECKUN OTJEJ, KOTOPBI BO3IJIABIIAI
Hemeukuil nmxenep gokrop lllynere. B To BpeMs ocHoBHBIM KoHTHHTeHTOM OKB
ObUTM HEMEIKHE CIIeIHAINCTBI ¢ MOTOpHOro otaeneHus ¢upmbl FOukepce. Paboras
HayaTbHUKOM OpHTraabl TEpMOAWHAMUYECKHX pacueToB, MacnoB B.I'. Hemocpen-
CTBEHHO MpuHUMaJ y4yacTtue B noBojke apurareneit HK—-4, HK—6 u HK-8, psaa npy-
THX IIPOEKTOB.

B 1960 roxy Macnos B.I'. nmepemén na padory B KyAW nomnentom kadenps
TEOpHH JBHTaTeNIel, OJHOBPEMEHHO Tpopoikas corpynHndats ¢ OKB moTtopHoro
3aBofa 1o paspadortke asuratenss HK-8. B 1966 roxy Ha ocHOBE pOBEIEHHBIX TEOPETHIECKUX U IKCTIEPHMEHTATHHBIX
nccienoBanuii mo cmecurento HK—8 oH 3amuTiin kaHAUIATCKYIO TUCCEPTAIINIO.

K xonmy 70-x romoB B.I'. MacioBsiM Obuta pazpaboTaHa Teopusi BBIOOpa pallMOHAILHBIX IPOEKTHBIX PEIICHUH
Ul TIapaMeTpoB pabodero mpolecca aBHAMOHHBIX ra30TYpPOMHHBIX JBUraTelnel, paccMaTpPHUBAIOIAs JBUIATENb KakK
3JIEMEHT CHUCTEMBI «CaMOJIET» € MO3UIUI MHOTOKPUTEPHAIBLHON OLEHKH 3()(EKTHUBHOCTH U C y4ETOM BIUSAHUA OOBIY-
HOW TNPH TIPOEKTHPOBAHUN HEOIPEACIEHHOCTH NCXOAHBIX JaHHBIX. Pe3ynbraThl 3THX HC-
ELMACAGE CJIeIOBaHUI JIeTJIM B OCHOBY JOKTOpckol auccepranuu (1979 ron) u Beimenmeit B 1981
rojly B M3aresibeTBe «MammmHocTpoeHue» MoHorpaduu « Teopust BEIOOpa onTHMaIbHBIX
rapamMeTpoB NpH MPOeKTHpoBaHUN aBuannoHHbIX [ T/» (mpuBeaEéHHbIE PUCYHKH, HILTIO-
CTpHpYIOIIHe pa3pabOTaHHBI METO/ BHIOOpA ITapaMeTpoB, B3sITHI U3 MoHorpadun Mac-
sosa B.I').

B npoBonnmeix uccrnenoBanusax B.I'. MacioB aKTHBHO MCIIOJIB30Bal BEIYUCIIUTEIb-
HYIO TEXHHUKY, a B KoHIIe 70-X rogoB opranuzosan oraen CAITP-/I, paboTHukamn KoToO-
poro cramu BeimyckHuKH KyAU. Otnen CAIIP—/] BoimonHsT paboThl B HHTEpecax y4eo-
HOTO TIPOLIECCa M aBHAIIMOHHON MPOMBIIIJICHHOCTH. Pe3ynbTaToM MHOTOJETHEH paboTh
otaena crana ruokas CAIIP manopasmepusix ['TI (CAIIP-MITH), co3nanHas mo 3ana-
HUIO U coBMecTHO ¢ [{UAM. DneMeHThI 3TOH cucTeMbl ObLIH BHeApPeHbl B OMCKOM KOH-
CTPYKTOPCKOM OIOPO MOTOPOCTPOEHHMS, PHIOMHCKOM KOHCTPYKTOPCKOM OIOpO MAalllMHO-
cTpoeHusi, HukosaeBckoM KOpadaecTpOUTEIbHOM NPEeapUATHH. [IpoMBbIIIeHHAsT BEpCHs
CAIIP-MI'T/] 6buta nopaboTaHa U UCIIOJIb30BAIaCh B y4eOHOM IIPOIIECCE.

[MTox pyxoBoactBoMm Maciosa B.I'. b1 moarorosinens! Bocemb kananaarckux (Kyssmmués B.C. — 1980 r., I'pu-
ropseB B.A. — 1980 r., boprect HM. — 1985 r., Jlomakun B.b. — 1989 r., lsanoB A.b. — 1990 r., KoBapues A.H. —
1988 ., Cusros FO.M. — 1992 1., Mopo3oB M.A. — 1992 1.)
Tpu AokTopckux auccepranuii (I"puropees B.A. — 1998 .,
Kogapues A.H. — 1999 r., Kyzpmuués B.C. — 2000 1.).

NmenHo teopetnueckue padotsl Macnosa B.I'. B o0na-
CTH KPUTEPUAILHOTO aHalM3a U MaTeMaTHYECKOTO MOJIEIH-
POBaHMS IPOEKTHPYEMBIX CUCTEM, MOUCKA OOIMIMX U YaCTHBIX
KPUTEPUEB ONTHMHU3ALMH, YUETa MPOSKTHOW HeompeaenéH-
HOCTH, pa3pabOTKH MeToJa OTBICKaHHWSI rapaHTHPYeMO# 00-
P T e s s ek s TELS racT KOMIIPOMHCCOB, ONIPE/IEIEHNS HAMIYIUNX PELICHHH

BHYTpPHU 00J1aCTH KOMIIPOMHUCCOB, OIIEHKAa YCTOWYNBOCTH ITPO-
CKTHEIX 3HAUCHUH IapaMeTpoB U MHOTOE JIp. - BCE 3TO, a Takke padoTsl mpodeccopos

¥ r=fix) L] Fepin, K )

Tap, Fant gy & i

b.M. Aponosa, A.A. Komaposa, B.A. Komaposa, C.A. TIusaBCKOro u Apyrux y4éHBbIX,
" | 1 £ MIPENOIIPENENNI0 pasBuTue
] | D r HAYy4YHOI'O HalpaBJICHUSA OHTOJIO-
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|
K Iy KakK CJICACTBUEC, CO3NaHUEC Hay4-
Puc, L4 Cogeyzscane rupanie- Pac. 15 Clupesesesne danu of- HOTO KypHaja «OHronorus po-
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EE NET HINATENRCTRY "HOBAY TEXHHKR"

18 nexabpst 2016 roga ucnonusercst 25 et co aus coznanus [Ipeanpustust
«HoBasi TeXHMKA», OCHOBHOW NIE€SITEIBLHOCTHIO KOTOPOTO SBISETCS BBITYCK
Hay4YHOH, yueOHOM, KpaeBeIUeCKOW U UHOM JINTEepaTyphl, a TAKKE Pa3IMUHbIX
MEPUOANYECKUX U3TAHUM.

5 aer Tomy Hazaz, 19 nexabps 2011 rona, B U3narensctBe «HoBast TexHUKa»
BBIIIIEIT B CBET MEPBEI HOMEp KypHasia « OHTOIOTUs poeKTupoBaHus». Ceii-
yac Bel mepxute B pykax yke 22-i BBIYCK 3TOTO XXypHala, 3JEKTPOHHBIC
BEPCHUU KOTOPOTO, IOMUMO CaliTa CaMOro XypHalla, TAaK)ke MOKHO HAWTH B
pa3IMYHBIX MEXTYHAPOIHBIX M POCCUUCKUX 0a3ax TaHHBIX.

Tloonucka na neuamnwvie Homepa sncypuana na 2017 200 npodonsxicaemcsi!
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Ontologists and designers of all countries and subject areas, join us! *

M3parenscrBo “HoBas Texnuka” - Publisher «New Engineering» Ltd
Poccns, 443010, Camapa, yin.@pynse 145 - 145, Frunze Str., Samara, 443010, Russia
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