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®OPMUPOBAHUE UHOOPMALIMOHHbIX CEHCOPHbIX
OGEPA30B UHTEAANEKTYAAbHOW VITA-CPEAbI

benopycckuii nayuonanvuwiii mexnuyeckuii yHugepcumem

B pabome npeocmasnen 0600ujennblil n00X00 K npoyedypam KOHMpOs U aHaIu3d c8oUCms vita-cpedvl npu uc-
NOIb306AHUU «CYOBLEKMUBHOU CeHCOPHOU cucmembly. Cocmosinue vita-cpedvl Onpedeisiemcs Ha 0CHO8e NPUMEHEHUs.
UCMOYHUKOG IKCHEPMHBIX OYEHOK, OMOOPANCAIOUUX HA eCMECMBEHHOM A3bIKe ee CEOUCMBa Nymem az2pe2upo8anus
KOAUYECMBEHHBIX U KAYeCMBEHHbIX NPUSHAK0S. [Ipu 5mom popmupyemcs cO80KYNHOCHb UHPOPMAYUOHHBLX CEHCOPHBIX
00pazos vita-cpedvl, npedCmasAsiouwux coo0l onpedeieHHyr UHGOPMAYUOHHYIO YELOCHHOCHb U XAPAKMePU3VIouux
vita-cpedy Kax cneyuuueckyro yeiocmHocms.

Tokazano, umo co30anue UHGOPMAYUOHHBIX 0OPAZ08 GbINOIHAEMCS NO UZBECHHbIM NPUHYUNAM HOPMATUZ0BAH-
HO20 CYObLEKMUBHO20 ONUCAHUSL CTIOJICHBIX CUCMEM. B c6ésa3u ¢ smum paccmMompena mexHono2us Qopmaiu308aHHO20
npeocmasgienuss UHGHOPMAYUOHHBIX HOMOKOG U CEHCOPHBIX 00pA306 6 Npoyecce MOOEIUPOSAHUS Vita-cpedbl ¢ UCNOb-
308aHUEM KAME2OPUATbHbIX nepemennblX. TIoKa3ana 603MONCHOCMb CIMPYKMYPUPOBAHUs Vild-cpedbl NPAKMUYECKU
1100020 YPOBHSL CLOACHOCTIU € NOMOWBIO CAEOYIOWUX KOMINOHEHMO08: NOMPEOHOCMb, 3AMbICEIL; PECYPChL, UMO2U, KOH-
CMPYKYUsL.

Ipoananuzuposana 3a0aua opeanuzayuu CMpyKmyp OaHHbIX 01 (POPMUPOBAHUSL UHMETIEKMYANIbHOU Vita-cpedbl
U npedCcmasiena Xapakmepucmuka 6HeUHe20, CUCMEMHO20 U PUUYECKO20 YPOBHEl OPeAHU3AYUL OAHHBIX 6 Da3e UH-
mennekmyanvrou mooenu. OcoOeHHOCIb OAHHBIX 3AKTIOUAEMCsL 8 MOM, YUMo 6 MOOeau Vita-cpedbl OHU COOMHOCAMCS
€ OnpeOeNeHHbIMU MAMEPUATLHBIMU 00BEKMAMU PEATbHO20 MUPA, ¢ PUUUECKUMU UL UHPOPMAYUOHHBIMU NPOYeCca-
Mu. Omo obecneuusaem HANOIHEHUE OAHHBIX CMBICAOPATUYUMETbHBIM COOEPAHCAHUEM, UMEIWUM Onpedensouee
3HaueHue 015 HAbopa PYHKYUOHATLHBIX 3a0at, peulaemvix 8 00vbemMe UHMENIEeKMYaIbHOU MOOeU.

Knrouesvie cnosa: unmennekmyaivnas vita-cpeod; «cyObeKmugHds CeHCOPHASL CUCEMAy, UHQOPMAYUOHHBLIL CEHCOp-

Hbll 00pa3z; perayuonnoe npeocmasiienue OAHHbIX.

BBenenune

B TexHOmorusix MoaenupoBaHUs Bce OOBEK-
T, BXOASIIME B cdepy HHTEPECOB dYeJOBeKa,
paccMaTpyBarOTCs B TOW WM UHOM CTENEHU 3aBU-
CUMBIMHU OT CYOBEKTUBHOTO KOMITIOHeHTa. [loaTo-
My CPeIy MHOXECTBA CETMEHTOB HAay4HOIO 3Ha-
HUs O B3aUMOBJIMAHUU Y€JI0OBC€KA U HMHBIX O6’LCK-
TOB JKUBOH M HEXKHMBOW MPUPOJBI BaKHOE MECTO
3aHUMAaeT TeOpHs aKTHBHBIX cucTteM. OHa OpHeH-
TUpPOBaHa B OCHOBHOM Ha peLICHHE NpodiIemM
yrpaBJIi€HUS COLMAJIbHBIMM W 3KOHOMUYCCKUMU
CHCTEMaMH, MOBEJICHHE KOTOPHIX ci1abo mpejcKa-
3yeMO B CHJIy HAJIW4YUSl aKTHBHOTO JJEMEHTa —
YeloBeKa. B KOHTeKcTe pemieHus JaHHBIX IPO-
07eM akTyajbHa pa3pabdoTKa METOHOJIOTHYECKUX
1 TEXHOJOTHYCCKHUX OCHOB MOJCIIMPOBAHUSA YKa-
3aHHBIX CJIA00(POpMaATH30BAHHBIX CHCTEM.

CocTosiHMEe aKTUBHOW CHUCTEMBI OIpEe/elsieT-
Csl Ha OCHOBE CEHCOPHOI'O KOHTPOJS €€ KOoJHuue-
CTBCHHBIX W KaUYCCTBCHHBLIX IMPU3HAKOB. CeHcop-

HbIIl KOHTPOJIb CUCTEMHBIX CBOMCTB MOXET HO-
CHTh PAa3HOIIAHOBBIA XapakTep: OT YPOBHS OT/ENb-
HOTO dJIeMeHTa (KOHIICNTAa) JI0 YPOBHS CHUCTEMBI
B 1eioM. [IpuyeM ¢ TMOBBINICHHEM CIOXHOCTH
CUCTEMBI B 3HAYMUTEIBHON CTEIEHU BO3pacTacT
npobiiema ee aJleKBaTHOIO CEHCOPHOI'O OIHMca-
ausa. C Y4€TOM DTOT'O0 BLI3BIBACT 3HAYUTEIbHBIN
Hay4IHBIA WHTEpeC MmpobiaemMa aHaau3a 0CoOeHHO-
CTEl CEHCOPHOTO KOHTPOJISI COCTOSIHUSI aKTUBHOM
cucteMbl. J[aHHBIN BOMIPOC 3HAYUTEIHHO YCIIOK-
HSETCS B ciy4yae (OpPMaJIM30BAHHOTO OIMCAHUS
CUCTEMBI MPH WHTEIUICKTyaJIN3alluy TpoIecca e
(YHKIIMOHUPOBAHMSL.

B HacTosmei padote mpuBeneH 00001eHHBII
MOAXOJl K PACCMOTPCHUIO COCTOSIHUSI TaKOW ak-
TUBHOW CHCTEMbI KaK Vita-cpena, KoTtopas mpej-
CTaBJICHA B BUJIE HHTEJUICKTYalIbHOW MOJEIU
C CyOBEKTHUBHO-CEHCOPHBIMH Mapamerpamu. Ha-
0op mapamMeTpoB B BHJIC UH(POPMAIIMOHHBIX CCH-
COpHBIX 00pa3oB (opmMupyeTcss NpH aHalu3e
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NOTOK

Puc. 1. CTpyKkTypHO-QYHKIIHOHATbHAS cXeMa HHHOPMAITHOHHON MOJIEIIH Vifa-CPe/Ibl

CBOWCTB Vita-cpelibl C HCIOJBb30BAHUEM OIICHOK
9KCIIEPTOB, COCTABIISIFOIIUX «CYOBEKTUBHYIO CCH-
COpHYIO cucTeMy». PaccMoTpena TexHomorus Ghop-
MAaJIM30BaHHOTO MPE/ICTABICHUST HHPOPMAIIMOHHBIX
MMOTOKOB B POIeCCEe MOJCIUPOBAHUS Vita-cpe-
JIbI M OTPaKEHA MPOLIEypa TIOCTPOCHHS CTPYKTYP
JMAHHBIX I (DOPMHPOBAHUS CEHCOPHBIX 0Opa-
30B.

Vita-cpena kak cucrema
€ CYObEKTHBHO-CEHCOPHBIMHU MapaMeTpaMu

B Teopum akTHBHBIX cHCTEM ISl 00O3HaYe-
HUS IIeJIEHANPaBICHHO (DYyHKIIMOHUPYIOIIEH CO-
BOKYITHOCTH JIFOZIEH W HCIIONB3yeMbIX WMHU 3Ha-
HUM U TEXHOJOTHU BBEIEHO IMOHATHUE Vvita-cHc-
TeMbl (OT JaT. vita — u3Hb) [1]. YkazaHHBIN Tep-
MUH TIPAMEHUM TIPH HCCIeNOBaHUN (DaKTUIECKH
TF000TO BHJIA YETIOBEUECKOH JEeSITEIbHOCTH, B TOM
YHUCIIe CONMAIbHBIX M SKOHOMHYECKHX CHCTEM.
YHUBEpCaTBbHOCTD COACPKAHUS JAHHOTO MOHSTHUS
XapaKTeprU3yeTcs CIACAYIONIMMU OOIUMH TIPU3HA-
KaMU Vita-CUCTEM: HaJIMYUEM Pa3yMHOTO Hayaa,
CBOMCTBEHHOTO Y€JIOBEYECKOH /e TeIbHOCTH; Ha-
pammBaHueM (QYHKIMOHAIBHBIX BO3MOXKHOCTEH
BBIIIIE YPOBHSI CITIOCOOHOCTEH UeIoBeKa; CTpemiie-
HUEM K CaMOOpPTaHW3aIl|H, MPUBOIAIIAM K CH-
HEPrUYHOCTH WX MOCTPOCHHS. Teopus aKTUBHBIX
cucteM chOpMHpPOBAIaCh Ha OCHOBE KIlacCHUe-
CKOW TEOpPHH aBTOMATHUYECKOTO YIPABJICHUS, YTO
OTIpeJIeNIIeT CTPYKTYPY U (YHKIIUU Vita-CUCTEM
(puc. 1).

OpnHUM 13 0a30BBIX AIEMEHTOB Vifd-CUCTEMBI
MIPU3HACTCS CYOBEKT BIUSHUS (MHIUBUAYYM, TPYII-
Ia, KOJJIEKTHRB), KOTOPOMY OTBOAMTCS POJbh HHHU-
yaTropa B ee CO3/laHuU U NMpUMeHeHnu. B kade-
CTBE OOBEKTOB BO3IEUCTBHUS Vita-CUCTEMBI BBI-
CTYNAlOT CTPYKTYPBI KHBOWH M HEXHBOW IPHUPO-
JIbI: OTAENbHBbIC MHIUBUIYYMBI, COOOIIECTBA JIFO-
JIeH, TEeXHOJIOTHYECKHE KOMIUIEKCHI, MPHUPOTHBIE
oOpa3oBaHusi, Opyrue vita-cuctemsl. [l Hama-

KUBAHHUS B3aMMOCBS3eH MeXIy 0a30BBIMHA KOM-
TTOHEHTAMH Vita-CUCTEMBI CO3[IaeTCsI MOJICHCTEMA
BOCHIPHUATHS ITapaMeTPOB, XapaKTEPHU3YIOIIUX CO-
CTOSTHHE OOBEKTa BO3ICHCTBHUSA (CCHCOpHAS TOA-
CHCTEMa), a TAKXKe MOJICHCTEMa BO3/ICHCTBYIOIINX
MexaHu3MoB. s mepemaun wHboOpMauu O Co-
CTOSHUHM YKa3aHHOTO OOBEKTa M O BO3/ICHCTBUHU
Ha HETO B COOTBETCTBUH C MPHUHATHIMH PEIICHUS-
MU (HOPMUPYIOTCS KOMMYHHUKAIIMOHHBIE TIO/ICH-
ctembl. CyTiecTBeHHasr 0OCOOCHHOCTD Vitd-CUCTEMBI
3aKIII0YAaeTCsS B HAJMYNW TEXHHYECKHUX CPEICTB
IUIST TIOyYEHUs CBEICHWU O ee CBOMCTBaxX (Mo-
OMIIbHAS CBSI3h M CETh MHTEPHET, (poToammaparypa
W BUJICOCUCTEMBI, pajno W TeneBuaenne). Hau-
Oomnee MHMOPMAITMOHHO HACHIIIICHHBIMH SIBIISTIOT-
csl TIPOCTPAHCTBEHHO-PACIIPE/ICIEHHBIE Vita-CrC-
TeMBI (HarmpuMep, OTPaciId SKOHOMHUKH — B H4acT-
HOCTH, CHUCTEMBI TPaHCIIOPTa, BEIIaHWA, CBS3H),
K OTIpE/IETICHUIO KOTOPBIX BIOJHE MTPUMEHNM Tep-
MHH «vita-cpena» [2].

Omnpenenenue. Ungopmayuonnas vita-cpe-
0a — 3mo Mooelb ¢ CYObeKMUBHO-CEHCOPHLIMU NA-
pamempamu, omoobpadxcaouias GyHKYUOHUPOSa-
HUe COBOKYNHOCMIU NI00ell U UCHONb3YeMbIX UMU
SHAHUIL U MEXHON02UL KAK PACNPeOeleHHOU aKmue-
HOIL cucmemsl C YeleHanpagieHHbIMU UHpopma-
yuonHvimu npoyeccamu. Ilyrem paspaboTku an-
TOPUTMOB TIPUHATHS PENICHUH W OCHAIICHHS
cyObeKTa BIUSHUS KOMITBIOTEPHBIMHU (aBTOMATH-
YeCKUMH, WHTEIUIEKTyallbHBIMH) YyCTPOWCTBAMHU
dbopMupyeTcs HHTe/JIEKTyaJabHas vita-cpena
[3].

Onpenenenue. Humennexkmyanvruas vita-cpe-
0a — 3mo modens Vita-cucmemsl 8 6UOE YEL0BEKO-
MAWUHHO20 KOMNJIEKCd, CUHMme3, UCCLe008aHue
U UCNONL308AHUE KOMOPO2O O YNPAGIEHUs. CO-
YUATBHBIMU U IKOHOMUHECKUMU NPOYEeCcCcamil 8bl-
NOIHAEMCSA HA OCHO8Ee UHMELIEKMHbIX MEeXHONL0-
eui. B kauecTBe mpuMepa peaausaiui HHTEIJIeK-
TyalbHOU Vita-cpelbl MOXXHO Ha3BaTh BBEICHHE
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Puc. 2. ®opmupoBanne nHPOPMAIMOHHEIX TIOTOKOB B 00bEME Vita-Cpeibl

JOJTOBPEMEHHBIX NMPOTPaMM JIMKBUAAIMH TIO-
CJICICTBUM MacIuTaOHBIX KaTacTpo( MpH MCIIOIb-
30BaHMH HKCIIEPTHBIX CUCTEM TOAJCPIKKH MTPHHSI-
THUS PELICHHH.

B mpouecce QpyHKIMOHMPOBAHHS HMHTEIICK-
TyaJIbHOH Vita-CUCTEMBI BBICIIAs TBOpUECKast (hyHK-
s cCyObeKTa BIMSHUS TPOSBIAETCS B (OPMHUPO-
BaHMM HMH(POPMAMOHHOTO 00pa3a OOBEKTa BO3-
JCUCTBUS 32 CUET HAJIMYUSI CEHCOPHBIX CPEICTB
[4]. PazymMHOE Ha4daslo B JaHHOM CIIy4ae MpeacTa-
€T KaK BO3MOXXHOCTb MBICJICHHOTO OTOOpa)KEHHS
BHEIIHETO MUPa Ha OCHOBE KOMILJIEMEHTapHOCTH
JIOTUYECKOTO ¥ MHTYUTUBHOTO MEXaHU3MOB. 3a ue-
JIOBEUECKUM Pa3yMOM OCTaEeTCs TaKXKe Ompesiesie-
HUe QYHKIMOHAIBHOTO COAepKaHUs JEeHCTBUS Vi-
ta-CUCTEMBI B YCJIOBHSX MOATOTOBKU U BBIOJIHE-
HUS 3aJaHHBIX NMPABUJI U NPUHATHIX PEIICHUH.
CyObeKxTHBHAs COCTaBIIOMAs B (DyHKIHOHUPO-
BaHMU Vita-Cpellbl yCUINBACTCS U3-3a BIUSHUS Ha
TEXHUUYECKUE CPEACTBA YIPABISAIONIETO MEPCOHA-
Jla, ONOCPEJOBAaHHO y4YacTBYIOLIETO B (HOPMHPO-
BaHUU CEHCOPHOTo 00pasa.

[pu onrcanuu vita-cpepl UCTIONB3yeTCst 0000-
nieHHast HHGopMaIys, coaepsKalias OueHKH, Gop-
MHUpYEMBbIE B DPe3yJbTare B3auMOACHCTBHS IKC-
NepTOB ¢ Vita-cpenoil. MOJKHO cKa3aTb, YTO B J1aH-
HOM ciy4ae (GOopMHUpYeTCsl «CyObeKTHBHAsI CeH-
COpHAsi CHCTEMa», MO3BOJIIONIAs arperupoBaTh
UH(OpPMAIHIO, HO TIPY 3TOM BHOCSIIAs B HEE die-
MEHTBHI CYOBEKTHBHOIO BOCHPUSITHS, CBOHCTBEH-
HbIe JTIo1AM. CXemMaTuyecKoe ONHCaHue WHTEN-
JIEKTyaJIbHOH Vita-Cpeabl B JaHHOM ciydae Oyznem
paccMaTpuBaTh Kak Mpolecc, COCTOSMINN U3 cie-
JOYIOLIMX 3TAlloB: BBIJACICHHE CEHCOPHOH CHCTe-
MO ONpeJIeICHHBIX CBOHCTB Vifa-Cpelibl; HOCTPO-
€HHE IKaJ, MO3BOJISIOIINX MIPOBOJUTH CPAaBHEHHUE
9THX CBOMCTB; (OPMUPOBAHHE COOTBETCTBYIO-
MIMX OLEHOK MO BBIOpAaHHBIM IKajzaM. Onupasch
Ha MIPUBEICHHYIO XapaKTePUCTUKY Tpoliecca CeH-
COPHOTO KOHTPOJISI MOJKHO JIaTh ONpeJieNIeHue CeH-

COPHOIH CHUCTEMBI, C IOMOLIBIO KOTOPO OCYILECT-
BIISIETCSI KOHTPOJIb.

Onpenenenne. « CyobekmugHas CEHCOPHAS CU-
cmemay npedcmagnsem coboll cOOKYNHOCb 56-
HbIX U HEABHBIX UCHOYHUKOG IKCHNEPMHLIX Oye-
HOK, OMoOpadscarowux Ha ecmeCcmeenHoM s3biKe
ceolicmea vita-cpedvbl nymem acpecuposaHusl ee
KOIUYECBEHHVIX U KAYeCTN8EHHLIX NPUSHAKOS.
Hannune cyObeKkTHBHOTO (hakTOpa HaKIaIbIBaCT
ocoOble TpeOOoBaHMS Ha HMHTEPIPETALMIO U HC-
MOJIb30BaHNE NH(OpPMALNH, TOTYICHHON C TIOMO-
HIbI0 «CYOBEKTHBHBIX ceHcopoB» [3]. U3 Hee He-
00X0IMMO H3BJIEYb T€ CYLICCTBEHHbIC KOMIIOHEH-
ThI, KOTOPBIC SIBJISIIOTCS OTPAKEHUEM OOBEKTHBHBIX
3aKOHOMEPHOCTEN, CBOMCTBEHHBIX KOHTPOJIHMpYeE-
MOH cHCcTeMe, U CyObEKTHBHbIE MOMEHTHI, TPH-
BHECCHHBIC «CyObEKTHBHBIM CEHCOPOMY.

Co3nanue HH(GOPMAIMOHHBIX MIOTOKOB
U CEHCOPHBIX 00Pa30B vita-cpeabl

AJICKBaTHOCTh MEXIy (OpMalIbHBIMH CHUCTE-
MaMH U MaTepHaJbHBIMH CUCTEMaMU MHpPa, B TOM
4HCIIe Vita-Cpeod, COCTOUT B HAIMYHU CTPYKTY-
PBl — COBOKYITHOCTH 3JIEMEHTOB C OMpPEACICHHBI-
MU QYHKIMSMH U CBSI3eH Mex 1y HUMU. Vita-cpemy
MPaKTHYECKH JIF0OOTO YPOBHS CIOKHOCTH MOXKHO
CTPYKTYpHpOBaTh, HAIIPUMEP, C TOMOLIBIO CIIEAY-
IOUIUX TISITH KOMITIOHEHTOB: NOTPEOHOCTD; 3aMBbl-
cel;, pecypebl; KOHCTpyKuus; uroru [1]. Mexny
JAHHBIMU KaTETOPUSIMH YCTaHaBIMBAIOTCS OIpe-
JIEICHHOTO BUAA B3aWMOJACHCTBHS: OTHOLICHUS
pa3BUTHs/OTBETHOM PEaKLUM, a TAaKKe OTHOIIe-
HUSI TIOAYMHEHUsI/ COMPOTHBIIeHNsI. B KoHTekcTe
HAILIETO MCCIIe0BaHHS HAMOONbIINN HHTEPEC BbI-
3bIBACT MPOLIECC MOJCINPOBAHUSI CUCTEMbI HH(OP-
MAalLMOHHOTO 00ecreueHus vita-cpesibl Ipu B3au-
MOJICHCTBHH YKa3aHHBIX CTPYKTYPHBIX KOMIIOHEH-
ToB. Jloruka QopmupoBanust MHPOPMAIIMOHHBIX
MOTOKOB U CEHCOPHBIX 00pa30B MPU MOJACIHPOBA-
HUH Vifa-Cpe/ibl OSCHIETCSl CXeMOM Ha puc. 2.
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Omnpenenenue. /100 ungopmayuonrvim nomo-
KOM NOHUMAEemcs NOCled08amelbHas nepeoaia
uUHopmayuu o C8OLUCMBAX UHMENEKMYAIbHOLL
vita-cpeowvl uepe3 ee CMpYKmMypHbie KOMNOHEHMbL
(noocucmemvl). ceHCOPHBLL MOOYIb, YeHMpP YNPAG-
JIeHUS, UCTIOTHUMENbHBIL MEXAHUIM, KOMMYHUKA-
YUOHHYIO cemb.

Nuadopmanmonnoe obecredeHue HHTEIUICK-
TyaJbHOHN Vifa-Cpeasl HaunHAeTCsl ¢ (OpMHUpOBa-
HUS TIOKEJIAaHHSI CyObeKTa BIUSHUS MOTy4aTh CEH-
COpHEBIE CBENIeHHUS O e¢ (DyHKIIMOHUPOBAHUU. DTO
MOXKEeJIaHUE, SBISISICH KOMIIOHEHTOM KaTerOphH
«TOTPeOHOCTEY» (IIeTh, MHTEPEC, YCTPEMIICHHE),
MPUBOJUT B JEHCTBUE 3aKOH NoauuMHeHus. [lpu
aToM (HhOpMHpPYETCs TTOCHUTKA CyOBEKTa BIIHSHHUS
K KaTerOpHU «PecypchD» C 3allpOCOM O HaJHYUHU
pecypcoB (BpeMeHHBIX, MaTepHUATbHBIX, YHEPTeTH-
YEeCKUX, almlapaTHBIX) IS yIOBIETBOPEHUS JaH-
HOTO JKeJaHWsA. B 3aBHCHMOCTH OT HamW4Hs pe-
CYPCOB MPOMCXOIUT JTHOO0 YCHUIICHNE BO3HUKIIETO
JKeTaHusl, THOO (B CHITy NEUCTBHSI NeCTPYyKTUBHO-
TO 3aKOHA COTNPOTHBIICHHS) K OCIIA0JICHHWIO Ha-
YJaJIbHOTO KeNlaHWs. B pe3ynbrare mocTuraercs
COTJIaCOBaHHAs BEIWYMHA KOMIIOHEHTa TOTpeo-
HOCTEH 1 pecypCHOTO KOMITOHEHTA.

[Tapa KOMTIOHEHTOB «pECypchl — TMOTPEeOHO-
cTi» (pOopMUPYET OTHOIIEHWE TOAYUHEHHS C Ka-
Teropueil «uTorm» (OOBEKTHBHBIE PE3yIbTATHI
U UX JOKyMEHTaJdbHOE OPOPMIICHUE), TO €CTh
CO3JIaeT pecypCcHbIE MPEATIOCHUTKA 1Tt (hOpPMHUPO-
BaHUS MEPBUYHBIX TpeOOBaHMIA K MpoeccaM HH-
(hopmarronHoro obecnieueHusI. CIeNCTBHEM 3TOTO
SBIISIETCSI OTHOIIIEHHE COTMPOTHBIICHWUS, HAIpaB-
JIEHHOE B CTOPOHY KaT€rOpHH «PECYpPChI», KOTO-
poe peaynupyeT BbIIEJICHHBIE PEeCypChl Ha OIpe-
TeTIeHHBIN 00BheM 3arpat. [locie BO3MOKHBIX UTe-
pauuii HaYMHAET JEHCTBOBATH OTHOILIECHHUE IOJ-
YUHEHHSA, TOCPEICTBOM KOTOPOTO B KaTeropuu
«3ambIce» (HaMepeHHs Ha OCHOBE 3HAHWIA, BO3-
MOXKHOCTEH) (opMHpyeTCs KOMITOHEHT, HMEI0-
IIAH CMBICTT KOHIIETIIINN Pa3pabOTKH MOACUCTEMBI
nHpopmaroHHoro obecriedeHus. B mporuBoBec
9TOMY CO3HWJaTeIbHOMY OTHOIICHUIO IEHCTBYET
OTHOIIIEHNE, TTPENSATCTBYIOIIEE MTOCTPOSHUIO YKa-
3aHHOM TOJICHCTEMBI B CHITy TOTO, YTO Vita-cpena
(kak BcsKas CIOKHAS CHCTEMa) KOHCepBaTHBHA
B OTHOIIIEHWH HOBOBBEICHUH.

[TapanienpbHO C OMMCAaHHBIMHU TPOIECCAMU
HavyalbHasi MOTPEOHOCTh MHUIIMUPYET OTHOIICHNE
pa3BHUTHS, KOTOPOE MPHUBOANUT K (POPMHUPOBAHUIO
3aMbICia, OTIIMYHOTO OT MepBOHa4aIbHOTO. [lomy-

YeHHbIC PE3yNbTaThl KOHKYPUPYIOT JIPYT C APYTOM,
CUTHAJI X HECOOTBETCTBUSI MEPEAaeTCs] B Kaue-
CTBE KOPPEKTHPYIOLIETO OTHOIICHHSI KOMIOHEHTY
MOKEJIAaHUM ¢ TTOMOIIBIO OTHOIICHHUS OTBETHOM
peakiuu, mocje 4ero o4epeHble UTepaluu mpu-
BOJISIT K COINIACOBAaHHOMY 3aMbIcity. @opMupyemast
crcTeMa HH(POPMAIMOHHOTO 00eCTieYeH s UHTEI-
JIEKTyalbHOH Vita-cpenpl, SBISAACH €€ IOJICUCTE-
MO, paccMaTpHBaeTcsi Kak 3JIEMEHT ee KaTero-
PHH «KOHCTPYKIHsD» (TO €CTh COBOKYIHOCTH Ka-
JPOBBIX, TEXHNYECKHX, TEXHOJIOTUIECKAX KOMIIO-
HEHTOB).

Ilpu dopmanuzaiu OmnKMCaHUs Vifa-Cpeibl
UMeeTcsi HeOOXOANMOCTh BBOJHTH B MPOLEAYPY
paccMOTpeHUs Kak ee CBOMCTBa (C MX 3HAYCHUSI-
MU Ha COOTBETCTBYIOIIMX IIKaJIax), TaK ¥ 4Yeio-
BeKa («CYOBEKTHBHBIA CEHCOP»), POpPMHUpYIOIIIe-
rO OLEHKH I10 3TUM InKaiaM. [Ipu 3ToM noBbIia-
eTcsi poib CyObEKTUBHOTO (akTopa B PEHICHUH
JAHHOW 3aJia4H, 4TO MO3BOJISIET 0000 YKa3aTh Ha
MPOSIBIICHUE OJIHOTO W3 BaKHEHIIMX METOI0JIO-
TUYECKHUX HMPUHIUIIOB — MPUHIIANA KOMILIEMEeH-
TAPHOCTH O00BEKTHBHOI0 U Cy0ObEeKTHBHOIO
B CHCTEMHOM aHallu3e WHPOPMAIMOHHOU MpO-
6nembl [5]. COBOKYITHOCTb KOHTPOJIHUPYEMBIX I1a-
paMeTpoB MOXKHO HPE/ICTaBUTh Kak MH(opmany-
OHHBIN 00pa3 00beKTa KOHTPOJIS, HEOTHEMJIIEMbIM
KayeCTBOM KOTOPOTo (Tak ke KaK M 0COOEHHO-
CTBI0O O0BEKTa KOHTPOJIsl) SIBISETCS «ILEIOCT-
HOCTB» [4].

Onpenenenne. Mngopmayuonnsiii ceHCopHbiil
00pas vita-cpeodvl — MO KOMNILEKC POPMUPYEMbIX
«CYOLEKMUBHOU CEHCOPHOL CUCTEMOy napame-
mpos, npeocmasiowull coool onpedenrenHyo
UHPOPMAYUOHNYIO YETOCMHOCb U XAPAKMepU-
3yrowuil vita-cpedy Kak cneyugpuueckyio yenocm-
Hocmy. CyliecTBEHHOH Mpo0iIeMoil «cyObeKTHB-
HOTO CEHCOPHOTO KOHTPOJIS» SIBISIETCS BOMPOC
COOTBETCTBMSI CBOMCTB CEHCOPHOM CHCTEMBI HMH-
dopmanroHHoMy 0o0pa3sy vita-cpenbl. Ilpu sTom
JUTSL COTIOCTaBJICHUS] 00beMa MapaMeTpOB CEHCOP-
HOHM CUCTEMBI C TAaKOM KOMIIJIEKCHOM XapaKTepu-
CTUKOH Vifa-Cpelpl Kak «uH(GOPMAIIMOHHBIH 00-
pas3» MOXKHO BBECTH COIJIACOBAHHBIN C HUM «CEH-
COPHBIH MPOHITBY CHCTEMBI KOHTPOJIS.

Omnpenenenne. Cencopuvim npoguiem «cy-
OBeKMUBHOU CEHCOPHOU CUCTNEMbLY MONCHO Ha-
36ame HAOOP ee Xapakmepucmuk, 3a cuem Komo-
PbIX POpMUPYEmCs COBOKYNHOCHb KOAUYECGEH-
HbIX U KAYeCMBEHHbIX NaApaMempos, a0eK8amHtblx
ceoticmeam KoHmponupyemotl vita-cpeovi. CeHCOop-

4,2016

CUCTEMHbIN AHAJIN3 U MPUKITALHAS UHOOPMATUKA



8

CucmemHblil aHanu3

HBIH TpOMIb CHUCTEMBI KOHTPOJIS OOBEAUHSET
B MIEPBYIO OYepelb TAKUE €€ XapaKTEPUCTHKH KaK
YyBCTBHTEJIBHOCTh CEHCOPOB, IOIPEITHOCTh KOH-
TPOJIsL, pa3pelaronasi CIoCOOHOCTh U IpyTHE.

Pa3paborka cTpyKTYp JaHHBIX
JJ1s (popMHpPOBaHMS CEHCOPHBIX 00Pa30B

Co3nanvie MHQOPMAIIMOHHOTO CEHCOPHOTO
obpasa vita-cpeasl TpedyeT aKKyMYJISIIUNA J0CTa-
TOYHO OOJIBIIIOTO 0OBEMa TaHHBIX, UX 0CO00# op-
raHu3auu i1 oOecTiedeHus] XpaHeHuss u obpa-
00TKH. DTN aHHBIE JOJDKHBI OTOOpaXaTh TEKYIINe
COCTOSIHMS KOHIICTITOB Vifa-Cpellbl B WHTepecax
pereHust HabopOB PA3TUIHBIX (HYHKIIHMOHATBHBIX
3amaq {D3i};i=1,2,3, ..., NCOEeIbI0 MPUHATHS
yIpaBieHYECKUX pereHuil. O4eBUIHO, UTO BKITIO-
YeHHe TeX WM MHBIX 33/1a4 B YKa3aHHBIM HaOOp
CBSI3BIBACTCS C OOBEKTUBHBIMU U CYObEKTHUBHBIMHU
OIIEHKaMH MX Ba)KHOCTH, a TAaKXKe C IparMaThye-
CKHMH TIeJIIMU MOAETTUPOBAHUS Vita-CPEIbl.

CBeneHHst O COCTOSHUM Vifa-Cpensl 0ToOpa-
JKAIOTCSl C TIOMOIIBIO YHCIIOBBIX M CHMBOJIBHBIX
JAHHBIX Pa3IMYHOrO opMara, a Takxke ¢ MOMO-
IIBI0 WX KOMOWHAITMH, KOTOPBIE WMEIOT CMBICI
U TIPUMEHUMBI TIpU MojenupoBanuu [6, 7]. Oco-
OCHHOCTBIO JAHHBIX SIBISETCS TO, YTO B MOJAETH
vita-cpeqsl OHU 0053aTeITbHO COOTHOCSTCS C OIl-
peneeHHBIMA MaTepHaTbHBIMI 00bEKTaMH Pealb-
HOTO MUpa, ¢ PU3UIECKUMH WIH WH(OPMAIHOH-
HBIMU TIporieccaMu. Kakmot (pyHKITMOHATBEHOM 3a-
nmage @37 COOTBETCTBYIOT IaHHBIE, COBOKYITHOCTh
KOTOPBIX 00pa3yeT HEKOTOpYIo rmonodmacts PFDi
(YHKIIMOHAILHO OPUEHTUPOBAHHOW YaCTH TPE/I-
MeTHol obmactu FD vita-cpensl. Eciu D — o0rmas
npeaMeTHast 001acTh Vifa-Cpesl, TO BHITTOIHAIOT-
cd cleAyrouIue ycloBus BilIokeHHocTu: FD € D;
{PFDi € FD}.

Onpenenenue. QYHKYUOHATLHO OPUEHMUPO-
BAHHAS YaCMb NpedMemuol obracmu vita-cpe-
0bl — MO COBOKYNHOCMb OAHHBIX, OTMHOCAUJUXCSL
K MHOJICECMBAM 00BbEKmMOo8, AGIeHUl, COObImuUL,
onepayuii, NPoYeccos, COCMOAHUL, UMEIOUWUX Onpe-
OeleHHblI CMBICTL 07151 3A0AHH020 HADOpa yHKYU-
oHanvbHuIX 3a0ay. lpu popmupoBannn (HyHKITHO-
HAJIBHO OPUEHTHPOBAHHOW YACTU MPEIMETHOU
obnactu FD BXonsmiye B Hee KOMITOHEHTHI pac-
CMaTpHUBAIOTCS B JIBYX aclekTax: 1) kak 06o0mia-
I0lIHe Kiaccu(UKAIIMOHHBIE TOHSTHS Uit 000-
3HAYEHUS M BBIACTICHHUSI HA CMBICIOPA3THINTENb-
HOM YPOBHE OTIENBHBIX KJIACCOB (THUIOB) KOH-
nentoB {Oj};j=1,2,3, ...; 2) Kak MOHATUS IS

0003HauYEHHsI KOHKPETHBIX YK3EeMILISIPOB (MHDOP-
MalMOHHBIX ~ 00pa3oB)  mpeametoB  {Ojk};
k=1,2,3, ... BrpaHunax kaxmuoro kiacca 0j.

OO6uienpu3HaHHBIM MPUEMOM OpTaHU3AINU
JAHHBIX SIBJIsIETCS OOBEIMHEHHE WX B CIUHYIO
0azy [6]. IlpunHsATO paccMaTpuBaTh TPU YPOBHS
OpraHM3alliy JIaHHBIX B 0a3e: BHEIIHUH, CHCTEM-
HBIH 1 Pu3nueckuii. BHemHMA ypoBeHb opraHu-
3anuu 0a3bl JaHHBIX — ATO JIOTHYECKast CTPYKTypa
W OpraHu3alys JIaHHBIX B KaKIOH Momo0macTu
PFDi, xak mpencrasisieTcs OHA COOTBETCTBYIO-
el pyHKIHOHaIbHOH 3a1aue @37 npu ycinoBuu
COIIACOBAaHUS C CHCTEMHBIM aJMHHHCTPATOPOM.
CucreMHas opranu3anusi 6a3bl JaHHBIX — JTO JIO-
rHYecKasi CTPYKTypa M OpraHu3allysl JaHHBIX B 00-
Jacty FFD xak OHa IPEACTABISAECTCS CUCTEMHOMY
agMuHHCTparopy. OHa OoTpa)kaeT WH)KEHEpHbIE
peLIeHHUs, IPUHSATHIC aIMHUHUCTPATOPOM IIPH 00b-
equHeHun nogobnacreir {PFDi}. ®dusnyeckas
opraHm3anus 0a3bl JAHHBIX — 3TO (U3NYECKas
CTPYKTypa W OpraHu3alus XpaHEHHs JTaHHBIX
B KOMIIBIOTEPHOM 00OPYJOBAaHUU CHCTEMBI, TIPE/I-
CTaBJIEHHE JITAHHBIX CHUCTEMHBIM aIMHHHCTPATOPOM
nocye pazMenieHus HeOOXOAMMBIX BHIOB HH(OP-
Mallii B KOHKPETHBIX OONACTSIX MaMSTH BBIYKC-
JIUTENBHBIX CPEACTB. YPOBEHb (PU3MYECKOTO Xpa-
HEHU TaHHBIX 33J]a€TCs C TIOMOIIBIO CXEMBI Xpa-
HEHUsI, KOTOpasi corvlacoBaHa C KOHLIENTYyalbHOMN
cXeMO# 0a3bl JaHHBIX H 00ECIeYNBACT IBOIIOLHU-
oHHOe pa3BuTHe. Cxema XpaHEHHUs, KOHLENTY-
aJbHAsl CXeMa M MOJCXEMbI 00pa3yloT pasieln Me-
TaJaHHBIX 0a3bl, KOTOPBIH POPMUPYETCS B TEXHO-
JIOTHYECKOM PEXHME M pa3MeliaeTcsi B 0aze 10
Hayasia KOMIUIEKCHOM OTIa ki (DYHKIIMOHAIBLHBIX
3ajad.

PensiunonHoe mpescTaBiieHUEe JAHHBIX IIpe-
rojlaraeT oToOpakeHne UX B BUAE OTHOILEHUN —
MIPSMOYTOJIBHBIX IJIOCKUX TAOJIHII, JTOITYCKAOIINX
MareMaTuuyeckoe omnucanue (puc. 3). Borgensior
CIEAYIOIME Ba)KHEUIINE CBOWCTBA OTHOIIEHUI:
KaXJIbI Kj1acc (TUI) 0OBEKTOB MOXKET OBITh OIHU-
CaH OIpE/EICHHbIM OTHOLICHHEM PENIAINOHHON
0a3bl; CBOMCTBO OOBEKTA, CBEACHUS O KOTOPOM
COJIEPKHUT OTHOIICHHE, OTOOPAYKACTCS C TIOMOIIBIO
COOTBETCTBYIOIIETO JIOMEHA — CTOJIONA OTHOIIIE-
HUS; B Npesesax JOMEHa BCE DJIEMEHThI HMEIOT
OJIMHAKOBBIN ()OpMAT JTAHHBIX, CJUHBIH CUCTEM-
HBIHA CMBICIT U MOTYT OTpa)kaTh KOHKPETHbIE TIPH-
3HaKH MPEIMETOB; KaX/10i CTPOKE OTHOLIECHUS —
KOPTEXY MOXKET OBITh TIOCTAaBICH B COOTBETCTBHUE
KOHKPETHBIN 3K3eMIUIIp 00bEeKTa, MpUHAaIJIeKa-
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Puc. 3. CtpykTypa OTHOIICHUS 0a3bl JAHHBIX HHTEIICKTY-
aJIbHOMH Vita-cpesbl

— N
.
.

LIET0 OTpeIeIEeHHOMY KJIacCy MpPEAMETOB; B OT-
HOIIEHUW HE MOXKET OBITh OIWHAKOBBIX KOpTe-
JKeH, OHM NOJDKHBI OTIMYAThCS APYT OT Apyra
XOTS OBI PacTONOKEHHEM B OTHOIIEHHH; KaXKI0-
My DJEMEHTY OTHOIICHHUS CTaBUTCS B COOTBET-
CTBHE HEKOTOpOE 3HaueHUE — aTpudyT (nH(DOpMa-

UOHHAasd €AuHHIa, UMCIoIIasi CMBICJI XapaKTEepu-
CTHKH Vifa-CpPeJibl).

3akjoueHue

[IpencraBnen 000OMIEHHBII TTOAXOA K MPOIIe-
JlypaM OTpeNeICHIUs U aHaIn3a CBOMCTB vifa-cpe-
JIbI TIPYA UCIIOJIb30BAaHUHM «CYOBEKTUBHOW CEHCOP-
HOM cucteMbl». C TOMOIIBIO TAaHHOM CHCTEMEBI Ha
OCHOBE TTOJTy4aeMOro IKCIIEPTHBIM ITyTeM Hadopa
KOJIMYCCTBEHHBIX W Ka4eCTBCHHBIX IapaMEeTPOB
(hopMHUpyeTCsT COBOKYITHOCTh WH()OPMAIIMOHHBIX
CEHCOpHBIX 00pa3oB vita-cpensl. Co3naHue WH-
(hopMaMOHHBIX 00Pa30B MOXKET BBITOTHATHCS 110
M3BECTHBIM  IpUHIUNAM  (OPMAIM30BaHHOTO
CyOBbEKTUBHOTO OIUCAHMS CIIOKHBIX CHCTEM.
C y4eToMm 3TOro paccMOTPEHBI TeXHOIOTHu (Hop-
MaJM30BaHHOTO TIPEICTaBICHUS HH(POPMAITHOH-
HBIX TIOTOKOB M CEHCOPHBIX 00pa30B B IPOIECcCce
MOJICIUPOBaHus vita-cpenbl. [IpoananuznpoBana
3aJ1a4ya OpraHu3aliy CTPYKTYp JaHHBIX I (op-
MHUPOBAHUS HHTEIJICKTYATbHOU Vita-CPEIbl.
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A. V. Gulaj, V. M. Zaytsev, V. A. Gulaj

FORMATION OF INFORMATION SENSOR IMAGES OF INTELLIGENT
VITA-MEDIUM

Belarusian National Technical University

This paper shows a generalized approach to procedures of control and analysis of vita-medium properties when «the sub-
Jective sensor systemy is used. The state of vita-medium is determined on the basis of the applied sources of expert assessments
which reflect its properties in the natural language by means of aggregation of quantitative and qualitative features. Being so,
a totality of information sensor images of vita-medium is formed, which represent a certain informational coherence and char-
acterize vita-medium as a specific coherence.

It is shown that the creation of information images is carried out according to the known principles of formalized subjec-
tive description of complex systems. Accordingly, the technology of formalized presentation of information flows and sensor
images is considered in the process of vita-medium modeling with the use of categorical variables. Possible vita-medium
structuring is shown at practically any complexity level with the aid of the following components: need; idea; resources, re-
sults; construction.

Organization of data structures has been analyzed for formation of the intelligent vita-medium, and external, systematic
and physical levels in the intelligent model base have been provided. A peculiarity of data is that in the vita-medium model it is
relevant to certain material objects of the real world, to physical or informational processes. This provide data filling with the
distinctive contents having the principal meaning for a set of functional tasks resolved in the intelligent model volume.

Keywords: intelligent vita-medium; «subjective sensor systemy; information sensor image, relational view of data.

I'ynaii A. B., kanauaaT TeXHUYECKUX Hayk, 3aBeqyroumid kagenpoit BHTY.
Oxonunn MuHCKUN paguoTeXHUYecKuil MHCTUTYT (1971), 3ammuTin auccepra-
LIMIO0 Ha COMCKAaHHE YYEHOM CTeNeHH KaHJujaaTa TexHudeckux Hayk (1982), may-
pear ['ocynapcTBeHHOH TpeMuu B 00J1aCcTH HAyKH U TeXHUKH. PaboTan B HayuHBIX
yupexaenusix HAH Benapycu, 3anumaiicst pa3paOOTKOi ¥ UCCIICOBAaHUEM MHU-
KpoauiekTpoHHBIX cucteM. C 2004 roma — noueHt kadeapsl «HTeIeKTyanbHbIC
cucremb» BHTY, ¢ 2013 roga — 3aBeaytomunii kadenpoit. O6macTe HaydHBIX WUH-
TEPECOB: METOIOJIOTHYECKUE MPOOIEMbl MHTEIICKTHBIX TEXHOJIOTHIA; UHTEIJICK-
TyaJbHble CHUCTEMBbI (POPMHUPOBAaHUS 3HAHWH; MOCTPOCHHE WHTEIUICKTYaJIbHBIX
Y CEHCOPHBIX CHUCTEM.

3aiineB B. M., xkanauaar TexHudeckux Hayk, noreHT BHTY. Oxonunn Mun-
CKUH pannoTexHHYecKuit MHCTUTYT (1971), 3amuTun auccepTaiuio Ha COMCKa-
HUE y4eHOU CTeNeHM KaHJuaaTa TeXHu4eckux Hayk (1974). B orpacieBoM Hayd-
HO-HCCJIEJIOBATENIbCKOM MHCTUTYTE BO3MIABIIST HAYYHOE HalpaBlIeHHe 10 co3/a-
HUIO aBTOMaTHU3UpOBaHHBIX cucTeM ynpasieHus. C 2000 rona — goueHT kadeapst
«MHuTrennexryanpbie cucteMby BHTY. O0nacTh HaydyHBIX HHTEPECOB: U(GPOBas
00paboTKa CUTHAJIOB; MPOEKTHPOBAHIE MHTEIUICKTYAIBHBIX CHCTEM TEXHUYECKO-
ro Ha3Ha4YEeHMS.

I'yaaii B. A., crapmmuit npenonasatens bBHTY. Oxonunn benopycckuii rocy-
napcTBeHHBIN yHuUBepcuteT (1997), acnupantypy BHTY (2008). C 2005 roma —
crapmmii penionaarens kadeapsl «MHTemtekryansasie cucteMb» BHTY. O06-
JIaCTh HAayYHBIX WHTEPECOB: (PM3HMKa M TEXHOJOTHSI CEHCOPHBIX MHUKPO-HAHOCH-
CTEM; MOJICIIMPOBAHUE UHTEIICKTYAJIbHBIX U CEHCOPHBIX CUCTEM.
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