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ABTOMATH3alHs NPOLECCOB YNPABJIEHHUS CJI0KHBIMH CHCTEMAMHU B HEIITATHBIX CHTYalMAX
Ha 0a3e moneJeii cereii Ilerpu / Konm B. f1., Kauyp C. A.// // Bicauk HTY «XIII». Cepis: HoBi
pitreHHs B cydacHux TexHonorigx. — X: HTY «XTIII», — 2013. Ne 11 (985). -C. 79-85. —bi6miorp.: 9
Ha3B.

3anpornoHOBaHO METOJ TOOYAIOBH CHCTEMH IHTENEKTYalbHOTO KEpyBaHHS Ha OCHOBI IOHSTBH
HACTYIMHHX 00JIacTel 3HaHb: 1) (i3i0JIorii JIFoIuHK; 2) Teopil aBTOMATUYHOTO KEPYBaHHSI; 3) IITYYHOTO
intenekry; 4) teopii mepex Ilerpu; 5) Tteopii cucremnoro anamizy. IIpoBemeHO KiTbKiCHHIA
MOPIBHSUIBHUN aHalli3 ICHYIOYMX INTYYHHX HEHPOHHMX MEpeX 1 3alpolOHOBAHOI MOIYJIBHOI
Helpono1ioHOT Mepexi Ha 6a3i mepex [lerpu.

Kiro4oBi c10Ba: cuctemMu iHTEIEKTYaJIbHOTO KEPYBaHHS, CKJIa/IHI CUCTEMH, aBapiiHa CUTYallis,
HEWpOHH1 Mepexi, Mepexi [leTpu.

The method of construction of the intellectual cohsystem on the basis of concepts of the
following regions of knowledges is offered: 1) pioysgy of man; 2) theories of automatic control; 3)
artificial intelligence; 4) theories of the Petrets; 5) theories of systems analysis. The quainttat
comparative analysis of existent artificial neurats and offered module similar to neuron net @n th
base of the Petre nets is conducted.

Keywords: intellectual control systems, difficult systems,eggency situation, neuron nets, the
Petre nets.
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A.B. BEJIBYEBA, actiupant, XHYPO, Xapbkos;
H. 0. MAHAKOBA, xauj. TexH. HayK, aou., XHYPO, XapekoB

MOJEJb MUHUMHU3ALIUU BPEMEHHBIX 3ATPAT PEAJIM3ALIUN
I'MC-ITPOEKTA C YYETOM INOJIHOTBI UTH®OPMAIIMOHHOI'O
OBECIHEYEHUA

B cratee mnpemioxkeHa MoAeNb MUHHMMHU3AIMM BpEeMEHHBIX 3arparT peanusanuu [MC-npoekra,
MPOBEJICH aHAJIN3 YYBCTBUTEIHLHOCTH MOJIEIH K COCTOSTHUIO HH(POPMAIIHOHHOTO 00ECTICUeHUSI.

KawueBbie caoBa: ['MIC, mnpocTpaHCTBEHHbIE [aHHBIE, TECTOBBIE JIaHHBIC, MOJEINb,
MPOEKTHPOBaHKE, HH(HOPMAITMOHHOE 00eCTIeUeHNUE.

Berymiienne. I'eomnpopmarmonnas cucrema (['MC) 1mmpoko HCMONB3YIOTCS B
YIOpaBJICHUECKUX IIpolleccax KaK OCHOBAa JUIsl MPUHATUS PEHICHHM, BKJIIOYAroLas:
nHGOPMALIMOHHOE, TPOTrPAMMHOE, TEXHHYECKOE, JIMHIBHUCTUYECKOE U  IPaBOBOE
obecrieuenue. Ctpykrypa wuHbpopmanuonnoro obdecmneuenus (MO) T'MC cymiecTBeHHO
OTJIMYAETCsl OT JAPYTUX HMH(DOPMAIMOHHBIX CUCTEM. TpynoeMmkocTh mpoekTtupoBanus MO
wist 'NC cnoxHO nepeoneHuTh, Tak Kak 3TOT IMPOLECC BKIOYAET pa3paboTKy HU(GPOBBIX
KapT, 4TO SBJSAETCS OJHOM U3 CaMbIX PECYpCOEMKHUX 3a1ad. [{axe npu ycioBun
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WCIIOJIb30BAaHUSI TOTOBOTO KapTOorpaUuueckoro M aTpuOyTMBHOIO Marepuana, CpoK
MOCTaBKU M 1eHa (KoTopast MokeT cocTaByisaTh 10 90% oT cromMocTH Bcero mpoekra) [1]
MOXET MOCTaBUTh MOJ Bompoc ycrnemHocth pazpaborku ['MIC. Ilpobnaema nonnoter MO
BO3HMKAET y>K€ Ha MEPBBIX dTanax npoekTupoBanus. Peanuzanus GyHKIMOHAIBHBIX 3a/1a4,
BBIOOp MPOTPAaMMHOTO M TEXHHUYECKOro OOecHeueHusi BO MHOIOM 3aBHCHT OT XapakTepa
MH(OPMAIIMOHHBIX pecypcoB U ckopoctu HanosHenus NO.

AHaJIU3 MOCJIeIHUX UCCICJOBAHUN U JTUTEPATYPHI.

[Iponecc  mpoektupoBanus  [MC-npuiioxkeHUd  COCTOMT M3 HECKOJIbKUX
B3aUMOCBSI3aHHBIX ATAloOB, MPOJOJDKUTENBHOCTh KaXJI0r0 M3 KOTOPBIX 3aBUCHUT OT
ocobenHocreit  konkpetHoro  ['MC-mpunoxenus.  AHaiu3  CETEBBIX  IpadUKOB
IIPOEKTUPOBAHUS MO3BOJIAET ONPEACIUTh XapAKTEP «KPUTUYECKOIO IyTHU» U MPOLEHTHOE
COOTHOIIIEHHE BPEMEHHBIX 3aTpaT Ha KaxAblid u3 sTanoB peanuzanuu [ MC-npunoxeHui,
I7IE MOYKHO IPOCIIEIUTh CIEAYIOIUE 3aKOHOMEPHOCTH: CaMbl€ NPOJOJIKUTEIIBHBIE ATallbl
npoektupoBanus  (okomo  90%): paspaborka, BHeapenne MO u  peanusanms
(GyHKIIMOHAIBHBIX 3a/1a4; TIepeYUCIIEHHbIE ATAIbl B3AUMOCBSI3aHbI U a)ke HeOOoJIbLINe

KOPPCKTUPOBKH BJIMAKOT Ha — — S el e T o oo o oo o o o o o o o s
BCIO IIEMOYKY TPOEKTHBIX T ——
pelenuit;  paboTel O e N
opmupoBaHmIo e — =
HEOPMAIHOHHOLO e
obecriesernts ruc-  \eess=r THEE
MIPUWIOKEHUS 3aHUMAIOT oo
MOYTH TIOJIOBUHY OT BCEH INEEEE
JUIATEIbHOCTH IIPOEKTA,
stant  dopmupoBanus HO
HaXOJIUTCS Ha —
«KPUTHHECKOM My TH» s S e e e T _.1
[Conduct the Regional workshop. 1T | [ N S S S S Y I O I —
Eggiﬁggﬁ;jﬁm Hc Puc.1 - Tunuunsiii cereBoli rpaduk mpoektupoBanus ['IC

Henocrarounslii ypoBeHb mosHOTEI MO mpUBOAWTE K BPEMEHHBIM M3JEpKKaM H
YBEJIMYEHUIO OCHOBHBIX 3TanoB NpoekTupoBaHus. CienoBatensHo BpeMs pazpadotku [MC
3aBUCUT OT cocrosiaus MO, 3HAYWTENBHO CHH3WTh BPEMCHHBIC (2 CJIEIOBATEIBHO U
(MHAHCOBBIE) 3aTPaThl MOXKHO 32 CYET COKpalieHus mporecca Gpopmuposanus HO.

Lean uccaenoBanus — cokpamienue cpokoB pazpadotku MO I'MC-ipunoxenuit. Jlns
€€ pelIeHUsI PeII0KEeHa MOJIE b MUHUMU3ALMKA BpeMEHHU paboThl HaJl MpoeKToM. [ 1aBHas

Helb KOTOPOW — OmpeAenuTbh (AaKTopbl BIMSAIONIME HAa BPEMEHHBIE 3aTpaThbl
MPOEKTUPOBAHUS.
Marepuanbl  HMCCJICI0BAHUS. Mopens  dopmupoBanuss HUHPOPMALUOHHOTO

obecrieuenusi ['MC-npunokeHnii OCHOBaHA Ha CIEAYIOMIMX MpeanoyiokeHusx. Cauraem,
uro N,(t) — nocraTouHel ypoBeHb IONHOTHI HH(MOPMAIMOHHOTO OOECHEYEHMs it

ctabunbHorO (pyHKmonuposanus I MC-npunoskenuii, Toraa ckopocTs HanosHenus MO
dN,
V(N) =
dt
Ecnu npuHATH BO BHUMaHUE OrpaHUYEHUS B JIAHHBIX, CBSI3aHHBIE C TPEOOBAHUSIMU K

HO. To moaens NpuMeET HETUHEUHBIN XapakTep
dN
oo d1- Ny,
dt N,
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[Ipu otknoneHnun 3HayeHus ypoBHs MO oT BennyuHbI Np, cKopocTh HanosiHeHus 1O
NOJIOXKUTEIbHA (OTpHIIATEeNIbHA) W OOecreYrBaeT Mepexoj] OT Tekymiero ypoas MO k
nonHoMmy. W3 ycnoBus, 4To B HadalbHbIi MOMEHT BpeMeHH ypoBeHb MO pasen N,
MMOCTOSIHHYO HHTETPUPOBAHHS MOKHO BBIPA3UTh

1
C=In((————)N,).
(=N
Xapakrep ¢pynxuuu N(t) onpenensercs ypaBHEHHEM BUA
N, N,e*
N(t) =
N,-N,d-¢%)

U3 KOTOPOTO CIeAyeT, yTo npu mo0bix HadanbHbIX o0beMax MO (Ng < Np, Ng> N, ), ero
ypoBeHb Beersia Oyzet ctpemutbest K Ny, Tlomo0HbIE MEXaHU3MBI «HACBIMIEHUSA» IUPOKO

UCHOJB3YIOT JUIsl IOCTPOCHUSI MaTeMAaTUYECKUX MOJENEH B pa3jIMuYHbIX OOJIaCTAX 3HAHUUN
[2].

Ucrounnkamu MO wmoryTt ObiTh LHdpoBbIEe Tomorpaduyeckue KapThl, MaTEpHUAIIbI
a’po- M KOCMO- CBHEMKH, I'€OJIe3UYECKUE JaHHbIC, JaHHbIE BO3AYLIHOIO M HA3EMHOIO
CKaHUPOBaHUS, a TaKXKe paszIuuHble WH(POPMAIMOHHBIE PECYpChl TOCYIapCTBEHHOMN
CTaTUCTUKHU, KagacTpa U Jpyrux ciayx0. Bce BwimenepedncieHHble WH(GOPMaLMOHHbIE
pECYpPCHI SBISIOTCS PEAIbHBIMU JAHHBIMU, KOTOPbIE HEOOXOIMMO 3aKa3bIBaTh Y Pa3INYHbIX
npomsBoautenei. s nanonmnennus MO nogoOHBIMU JaHHBIMA HEOOXOAMM HX TIIATEIbHBIN
aHaJIM3 Ha MPEAMET KayecTBa, LIEHbI, CPOKOB MOCTABKM U MHOTMX JIPYTHMX XapaKTEPUCTHUK
[3]. Tostomy 3Hayenue wuHTeHcMBHOCTM HamonHeHuss MO  a;(tf) mnomoOHBIME

IPOCTPAHCTBEHHBIMH JaHHBIMU CJIOXHO ITIPOTHO3MPOBATh. [1s1 0OecrieueHuss HEKOTOPOTo
YPOBHSI MHTCHCHBHOCTH HAIIOJIHEHUSI, [1EJIECOO00pPa3HO HCIOIb30BAaTh TECTOBBIC JAHHBIE —
N, (t). UHTeHCHBHOCTD MOJIyueHHsI KOTOPBIX d, (L) OyJeT AOCTaTOYHO BBICOKA, OJJHAKO HX

MCIIOJIb30BAaHUE PALIMOHAIBHO TOJIBKO Ha HEKOTOPBIX 3Tarax NpPOEeKTUPOBAHUS.
PaccmoTpum xapakrep auHamMuku npoektupoBanus I MC-nipuiioxeHuid B 3aBUCUMOCTH
OT ypOBHS TOJHOTH wuH(popMarmoHHoro obecneueHus. I[lycte N(t) xapakrepusyer

«Maccy» JaHHBIX 00pabaThIBa€MbIX MPHUIIOKEHUEM, a OOIas WHTEHCUBHOCThH TOJYyYECHUS
JAHHBIX 3aBUCUT OT CKOPOCTH (POPMHUPOBAHHS PEATbHBIX U TECTOBBIX HAaOOpPOB, TOTIA
ckopocth HanoiaHenust MO TUC

dN N(t)

— = @)+ az(t))N(t)(l—N—),

dt

rae Np — nocraroynslii yposeHb noaHoTsl MO i crabunbsHoi padots! I'C-ipunoxenus;

N(t) — rexymuii ypoBeHb mosiHoTel IO B MOMEHT BpeMeHH t,

ay(t), a(t) —unaTencusnoctr HanoaHeHuss O qaHHBIMU.

Pe3yabTaThl HCCIEI0BAHUS.

PesynpTaTroM naHHOTO WCCIENOBAHWS SIBISIETCS MOJEb MUHUMH3AIUU BPEMEHHBIX
3aTpar Ha peanuzaiuio ['MMC-npoekta. IIpoananusupyem, Kak H3MEHEHUE HCXOJHBIX
napaMeTpoB MOJENH BiuUsieT Ha cKopocTh HamosHeHust MO. Ecnu B HauanbHBIE MOMEHT
Bpemenu ypoenb MO N, npesbimaer N, paspaGoTduk cTONKHETCSA ¢ 3aadeld NPUHATHS

pemienus. [loaroroBka u oTO0Op BaNIMAHBIX JAHHBIX HE MEHEE TPYAOEMKHUU IMPOIECC, YeM
IMOMCK U 3aka3 HeoOxoaumoro HO.

No>N,,  N(t)=—/ce®),
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B TakoMm ciydae B TECTOBBIX JJAaHHBIX HET HEOOXOIUMOCTH, U30BITOK JTJAHHBIX TPUBEIET
K CHIDKEHHUIO ckopoctu HamosiHeHus: MO. Ha npaktrke pa3paOboTUHK Yalie CTaJIKUBaeTCs C
CHTyaHHeﬁ, Korjaa HavYaJILHBIN YPOBCHb AJAHHBIX OYCHb HI/ISKI/Iﬁ U €0 HEC AOCTATOYHO IOJIA
peanu3zanuu GyHKIUOHAIBHBIX 3a/1a4.
No <N, N(t) = ce®™),

Torma yem BbHIE CcymMma NG N “{ /‘
nHTeHCcuBHOCTEW HanonaHenus: HO, N T ’/
TEM MEHbLIE BpeMs HEOOXOIUMO Ha NE) — —Jea Gt / |
pazpabotky HO. \ ' /
N Haobopor, ecnu Ha 3Tamax \ s
IIPOCKTUPOBAHUSA HE MCIIOJIL30BaTh o B e

[/
o i) 1/ — (ay+as)t
TecTOBbIe HAOOPHI JaHHBIX, TO CPOKHU B )/ N© =ce=™

BBITNIOJIHEHUS TPOEKTa 3HAYUTEIIHHO EEREEEEEN S B S
yBenuuarcs.  Takum  oOpaszom,
BpeMsl, 3aTpPaueHHOE Ha
npoekTuposanue MO, Oyaer oOpaTHO MPONOPLMOHAIBHO COOTHOILEHUIO a,/a,. AHanu3
MOJIEJIM Ha YyBCTBUTEIBHOCTD MOKA3aJl NPSIMYIO 3aBUCUMOCTb TMHAMUKH IIPOEKTUPOBAHUS
ot cocrosiaus MO.

3akuarovenue. Vcxoas U3 NpEeUIOKEHHOW MOJENM MOYKHO IPUUTH K BBIBOJY, YTO
UCIOJIb30BaHUE TECTOBBIX HAOOPOB JaHHBIX 3HAYUTEIHLHO COKPATUT BPEMEHHBIE 3aTPaThl HA
dopmupoBanne MO. Opnako, »Tan BHeapeHuss u skcrutyarauuu [ MC-npunoxxenus
npeanojaraeT HajauuMe peajdbHbIX JaHHbIX. Kak Toiabko HeoOxomumoe WO Oyner
chopMHpPOBaHO, Pa3pabOTYMK CMOXKET OTKa3aThCcs OT TECTOBOrO HaboOpa W MPOBECTH
3ameHy. Takum oOpaszoMm, Jii MUHUMHU3AIMM BPEMEHHBIX 3aTpar Ha peanuzamuio [UC
HEOOXOJMMO pEUIUTh JBE 3a/Jauu: pa3padoTaTb METOJbl U aJITOPUTMbI (POPMUPOBAHUS
TECTOBBIX JaHHBIX, YTO NMPUBEAET K YBEJINYEHUIO HHTEHCUBHOCTHU a;, U METOAMKY BbIOOpA

a=09a

Puc.2 - lunamuka N (t) B 3aBucumoctu ot N,

peanbHoro MO it MOBBIIICHHS WHTEHCHBHOCTH a,. TakWe METO/bl MpPEJIOKCHBI B
pabotax [4,5] 1 mprMeHEeHbI B MPAKTHYECKUX 3ajadax.
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VY crarTi 3anmpomoHOBaHAa MoJENb MiHiMi3amii dYacoBux 3arpar peanizauii ['MC-mpoekry,
MPOBEACHO aHaJIi3 YYTIUBOCTI MOJIENI 10 CTaHy 1HGOPMAIITHOTO 3a0e3eUeHHS.

Kawuosi caoBa: TI'IC, mnpoctopoBi mJaHHI, TECTOBI MJaHHI, MOJEIb, MPOCKTYBaHHS,
iH(popmarriiine 3a06e3neYeHHS.

The paper proposes a model to minimize time-consgrmmplementation of GIS project, an
analysis of the sensitivity of the model to thdestaf information security.
Keywords: GIS, spatial dataset, test dataset, model, degjgmformation ensuring
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MOJEJIb IIYMOBOI'O CUI'HAJIA V151 HEPEJAYA
KOHOUJIEHIINAJIBHON THOPOPMAIIUAN

PaccmarpuBaroTcss BOpochkl MPUMEHEHUS ITYMOBBIX CHUTHAJIOB B COBPEMEHHBIX KOH(PHUACHITUATHHBIX
CUCTEMax CBi3U. Hpe;[noxceHa MaremMaTudycCkasa MOICJIb I_HyMOBOFO CUrHajia Jjisi 3aa4yu CHUHTE3a
CUTHQJIBHBIX ~ KOHCTPYKIIMA €  3aJaHHBIMH  CICKTPAIBHBIMH W aBTOKOPPEIAIMOHHBIMH
XapaKTEPUCTUKAMU.

KioueBble cj10Ba: IIyMOBOM, XaOTHYECKUM, CUTHAI, CIIEKTDP, KOHPUACHIIMATBHBIN.

Beenenne

B nactosmiee Bpemsi 00JbIION HHTEpEC MPEACTABIAIOT METO/IbI IIepeaun, B KOTOPBIX
B Ka4yecTBe HOCUTENIeH HMH(OpPMAIMM HCIOJIB3YIOTCS HE TapMOHWYECKUE KoieOaHus, a
IIyMOBBIC CUTHANBI. OCOOEHHOCTh TaKOro BUA IMEPEHOCYMKA WHGPOpPMAIUH, KaK IIyM,
OOBSICHSIETCSI HOBBIMU OTKPBIBAIOIIMMUCA TEPCIEKTUBAMU IO OPraHU3alMU  3allUThI
nepeaBaeMbIX JTAaHHBIX Ha MEPBOM ypoBHE dTaloHHON Moaenu OSI. OueBuaHO, YyTO Takas
Mepa HeoOXOoArMa He TOJBKO JUIsl TPOBOJAHOTO KaHalla, HO U JUIsSl paJluoKaHalla, KOTOPhIA B
CHJTy CBOEH JIOCTYITHOCTH SIBJISIeTCSl Haubosiee ysA3BUMbIM IS MlepexBara rnepeiaBaeMbIX 1o
HEMY COOOIIIEHUH CpeICTBAMH HeCaHKIIMOHUpoBaHHoro Aoctymna (HCI).

He siBnsieTcst cekperoM u TOT (hakT, 4TO Ha MPOTSHKEHUM MHOTHX JIET BOIPOCHI 3aITUTHI
koH(puneHnuansHoi nHpopmarmu ot HCJ[ paccMarpuBanuch U pemaauch B OCHOBHOM Ha
BepxHUX ypoBHsIX Mozaeian OSI [1]. OObscHsAETCS 3TO, ¢ OJHONW CTOPOHBI, HATHYHEM
MIPOJBUHYTOM TEOPETUIECKON 030 10 CO3IaHUI0 CUCTEM KPUTITOTpa@ruecKoi 3alluThI, a,
C Jpyroil CTOpPOHBI, ONAarompuUsATCTBYIONIMMH Ha TOT MEPUOJ TEXHUYECKUMU
BO3MOXKHOCTSIMM 10 MX peanu3amuu. [lepBoe JecsTuieTrie HBIHEIIHETO BeKa
XapaKTepU3yeTcss 3aMETHBIM TEXHOJOTHYECKUM TPOPHIBOM B  OOJIACTH  CO3JIAHUS
BBICOKOITPOU3BOUTEILHOM AJIEMEHTHOW 0a3bl, YTO CIYKUT TOJTYKOM JJIsi TOCTPOCHUS
CJIOKHBIX BBIYMCIUTENIbHBIX CHUCTEM M CPEICTB DPATUOTEXHHUKH, a TaKKe BO3MOXHOCTHU
BHEJIPEHUS CIIOKHBIX BHJIOB MOJYJISIIUU C UCIIOJIb30BAHUEM IIYMOBBIX CHTHAJIOB. OIHAKO
3TOT K€ Mporpecc CymiecTBeHHO yBenumuuBaeT mnoteHnuan HCJl k wHbOpMAIMOHHBIM
pecypcam MoJib30BaTeNlel CEeTH U MepexBaTy MepelaBaeMbIX CUTHAIOB HEMOCPEICTBEHHO B
(hU3UYECKOM KaHaJIe CBS3H.

WzBectHo [4], 4To Hecyiee KojeOaHue, cHOPMHPOBAHHOE HA OCHOBE IIIYMOBOI'O
CUTHaJIa, MO3BOJIAeT 3P(HEKTUBHO HCIOIH30BATh PACIIO3HABAHUE CUTHAIOB MO Qopme H
Ha3bIBaeTCs KOJ0BbIM pasnenenueM kaHaioB (KPK). [IpenmyiiecTBOM IIyMOBOTO CHUTHAjIA
TaK)Ke SIBISIETCS BO3MOXKHOCTh 00€CMeYMBaTh CKPBITHOCTh TiEpeaud Ha YPOBHE
¢dusndeckoro kanajia [5)], YT0 0COOCHHO aKTyaJbHO MPHU MOCTPOCHHH KOH(HICHIIMATbHBIX
CHCTEM CBS3M MHOT'OIOJIb30BATEIbCKOTO JOCTYTIA.
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