HAYKOBO-TEXHIYHUHU XYPHAJI «3AXUCT IHOOPMALI» Ned, 2011

YK 004.056 JleBuenko €.TI'., [Ipyc P.b., lIBens B.A.

PO3IO/JILJI PECYPCIB IHOOPMAIIMHOI BE3NNEKA B IUHAMIYHOMY PEXHAMI

Po3rnsiHyTO MUHAMIYHMI PEXUM IMPOTUCTOSHHS ABOX CTOpiH B cdepi iHdopmamiiinoi Oesnexu. [IpuBeneHo
MIPUKIIAA PO3PAXYHKIB CUCTEMH 3 JIBOX O0’€KTIB 3 PI3HUMH BPa3JIUBOCTSIMH 1 Pi3HHM po3mojiiioM iHdopmarlii Ha
00’€exTax. Po3risHyTO NIepexiqHuiA IpoIieC P JOCATHEHHI CiIJIOBOT TOYKY Ta BU3HAYCHO 1HTEPBAJIH ii iICHYBaHHI.

KnrouoBi croBa: minboBa (yHKIisl, TEOpist irop, Ci[yioBa TOYKA, AWHAMIYHHUN PO3IOALI PECYpCiB, METOIX
benman

Beryn. [lporucrosiHHs nBOX cTOpiH y cdepl iHPopMmaniiiHOi Oe3neku BiIOyBaeThcs B
nuHaMigHOMY pekumi [1,2]. HamineHicte atak 3 4acoM MOXe 3MIHIOBATHCH, CYMPOBOIKYIOUHCH
Mepepo3MOAUIOM pecypciB Hamagy MK 00’ekTamu. Taka cUTYyalllsl BUHUKA€E, 30KpeMa, HalpuKIIas,
IIpU MPOBEACHHI PO3BIAKH, KOJIM HaNajJ HE Ma€e BIJOMOCTEN po po3noAlt iHdopmalii Ha 00’ exTax 1
B pe3ysbTaTl PO3BIAKM Ma€ MOXIIMUBICTh CHPSIMYBAaTH CBOi 3YCWJIIS y BUTIIHOMY 1S cebe
HanpsMKy. I[lepepo3noaul pecypciB Hamaay BUKIMKA€E BIANOBIAHY PEAKIIIO 3aXUCTY, SKUI TaKOX
nepepo3noavIsie CBOi pecypcu. B 1iii cutyarlii BUHHKa€e HU3KA MTUTAHb:

1) 3a sSKMX YMOB ICHYE CiIjoBa TOYKa JJIsi BEJIMYMHH, SIKA BU3HAYAETHCS LILUILOBOIO
(GYHKIII€IO 1 SIK Ha 11 I0JIOXKEHHSI BIUIMBAIOTh YMOBU MPOTUCTOSHHS — BIJTHOCHA KUIBKICTh PECYpCiB
Hamany (X) 1 saxucry (Y), posmonin indopmanii Mbk oO’exktamm g, (kK — HoMmep 00’ekra),

BPa3IMBOCTI f, 00’€KTIB;

2) SKUM MOBUHEH OYTH pO3MOJLUI PECYPCIB 3aXUCTY B YMOBaxX HEBU3HAYEHOCTI, Y BUIIAJIKY,
KOJIM C1JUI0OBA TOYKA BIICYTHS;

3) SKUM 4YHMHOM B CHTyalli, KOJM HAIUIEHICTh CTa€ B1IOMOIO, NEPEPO3NOIUIUTU
iH(pOopMaIlito MK 00’ €KTaMU Tak, 00 3arajibHi BTPATH CTAIN MIHIMAIbHUMU;

4) sK BIAPI3HSIOTHCS AITOPUTMM YHPABIIHHS HpPU BUKOPUCTAHHI PI3HUX KpUTEPIiB
ONTHUMAJIBLHOCTI — TaKuX, K kputepli CeBimka, ['ypsina, Jlamnnaca, betieca;

5) sK BIUIMHE Ha KIHIEB1 PEKOMEHJAIIl MO pPO3MOJULY pPecypciB BUKOPUCTAHHS PI3HUX
UUIbOBUX (YHKI[IH, KOTpl BU3HAYAIOTh TakKl BEJIWYMHM, SIK KUIBKICTh BHJIY4eHOi 1H(popmarlii,
6araTouuIb0BOI (PYHKIIIT;

6) skuMm Oyae alropuTM YIpPaBIiHHS NP KOMIUIEKCHOMY MPOTUCTOSIHHI, KOJIM KOKHA 3
CTOPIH BUTpayda€ OJHY YaCTUHY PECypcCiB Ha 3axuCT iH(opmMarlii, a iHITy — Ha 3100yTTs 1HPOopMaIii
CyIIEpHHKA.

Meta aociaigzKeHb — JaTH BIAIIOBIOb HA JIeSIKl 3 ITOCTABJICHMX IUTaHb, IO JO3BOJIUTH
HaOMM3UTHUCH A0 PO3pOOKH METOJIUKU ONTHUMAIbHOIO YIPABIIHHA 3aXHCTy 1HQOpMalii B yMOBax
MPOTUCTOSIHHS, $IKI MOXYThb BIPI3HATHCS KUIBKICTIO OO0’€KTIB, iX Bpa3jMBICTIO, PO3IMOALUIOM
1HpopMalii MDK 00’ €KTaMHU.

IlocTanoBka 3agaui i MeToAuka po3paxyHkKiB. Bukopucraemo 1uiboBy QYyHKIIIO, SIKa
BHU3HAYA€ YaCTKY BUIIY4€HOI iHpopMalii, y Burisiai [3]:

i(x,y) = ngpqu (x50 [ (x, 1),

ne k — HoMmep 00’eKkTa; X 1y — pecypcH Hamajy 1, BIIIOBIAHO, 3aXUCTY; g, — BIIHOCHA KUIBKICTb
iHdopMmalii Ha 00’€kTi; p, — IMOBIPHICTh Hamagy Ha 00’€KT; ¢,(X,y) — HIUIbHICTH IMOBIPHOCTI
BUJUICHHS HANaZoM PecypciB X IpU 3aJaHOMy 3HadeHH1 y; f,(X,»)— IMOBIPHICTb BHIYYEHHS

iHpopMaLlli IpU JAaHOMY CHIBBIJHOIIEHHI X 1 Y, SKY pPO3IJISAAEMO SIK JAUHAMIYHY Bpa3jiUBICTh
00’ekra.

3aCTOCOBYIOUM METOJ| JTMHAMIYHOTO MporpamyBaHHs [4], OyaeMo po3riisiaTd CHUTYallilo,
KOJM HamaJa 1 3aXUCT MOYEeproBO pOOISATh KPOKH, PO3MOJAUISIOUM CBOi PECYpCH ONTHMajIbHUM
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YUHOM, TOOTO TakK, OO JOCATTH HAa KOKHOMY KPOIl Hamaxy 7, . 1Ha KOKHOMY KPOL 3aXUCTY I .
Posnonin pecypciB mpoOTUIIEKHOI CTOPOHM Ha KOXKHOMY KpPOIll BBAXKAETHCSA BIMOMHUM. 3arajbHa

! /
KUIBKICTh pecypciB sk Hamagy X = Zxk , TaK 13axucry Y = z ¥, 3QIALIAETHCS HE3MIHHOO, IIPU
k=1 k=1

npoMy Y =0,05,a X Moxke 3MIHIOBATUCH JIJISl PI3HUX CUCTEM, IO MPU3BOAMUTH J0 3MIHH BITHOCHOT
BEJINYUHU Z :7. B tepmiHomorii Teopii irop me mo3uuiiHa rpa. Y sSKOCTI Kepyrodoi 3MIHHO1

00paHo 00’eM pecypciB Hamazy, IO BUAUIAETbCA Ha MepIIUil 00’€KT (X, ), 3aJIMIIAI0OYU HA JPYrHi
00’exT (X —x, ) pecypciB. Pospaxynkn Bukonano y Microsoft Excel 13 kpokom 0,005.

Maroyn Ha MeTi BUSBUTH BIUIMB TaKuX IOKAa3HUKIB, AK g,, i, f,(x,y) Ha AMHAMIYHUI
pexum i(n) (n - HOMep KpOKy), noknazemo p, =1 (Hamapg BinOyBscs) 1 g, (x,y) =1 (3anexkHICTH
q,(x,y) ciig BpaxoBYBaTH IIPH IIEPEXOAl IO CTOXACTHYHOI 3afa4i). Posrisanaroun cucremy 3 1BOX
00’€KTiB, MAaEMO CIPOLICHUI BUpa3 I NuIboBOI QyHKIIL: i(x,y) = g, f,(x,¥)+ g, f, (%, ).

PesyabraTnn npociigxedb. ICHyBaHHS CIIJIOBOI TOUKM MpU 3aJaHOMYy BHAL (DYHKIIIH

Bpa3IUBOCTI f, (x,)) 1 CIIBBIJHOIICHHS & anexurs BiJl BITHOCHOT KUIBKOCTI pecypciB Z . [lpu

&>
BUKOPHCTaHHI IPOOHO-IIHIMHMUX 3aleKHOCTEH f, (X, )) ClLITI0Ba TOYKA ICHY€E IPHU BCIX 3HAYECHHSX

Z . Slkmo xo4 oAHa 13 3aJE€KHOCTEH € JIPOOHO-HENIHIHHOI0, TO CIVIOBAa TOYKAa ICHYE B IMEBHHX
IHTepBaNax 3MiHU Z , K1 JUIA AeskuX QyHKUid f, (x,y) npuseaeHi y tadi. 1 ta Ha puc. 1.

3HaiiieH1 IHTepBalu Z HOCATh CKIAJHUN XapakTep, TakK K 3aJeKaTh BiJ BelnduH f, (x,y),
X,, Y;» &, » 1110 BUPI3HAIOTBCA MIMPOKUM J1alla30HOM MOKJIMBUX 3HAYEHb.

[lepeiinemo 10 po3riasiay AMHAMIYHOTO pEXHUMY B OpeMHUX cuTyauisx. [lounemo 3 Bumaaxy,
KOJIM C1JUI0OBA TOYKA BIICYTHS.

g1 0.5

Puc. 1. I'padiune 300pakeHHs IHTEPBAJIIB ICHYBaHHS CiJJIOBOI TOYKH:

[ - eapiast 1, - BapiaHT 2, - BaplauT 3

[HTepBany icHyBaHHSI CiZITIOBOT TOUYKH Tabmuns 1
IHTepBasu 3HaUCHHS Z
Ng BpasnuBocti 00’ €KTiB g1 _ 03 | g _ 04 | g _ 0,5
BapiaHTa ol el B ol 7
g 07]g 06]g, 05
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2
v %)
| flzﬁ,fﬁ#z 24-25 | 26-3 | 25-3
V'FS x2 +16
W ¥,
% (%)
2 f1=¢,f2=+ 21-3 | 24-3 | 27-3
V +8 X/ 130
B2 ¥,
) )
3 f]:+,f2:+ 29-3 | 28-3 | 29-3
(X/) +16 (X/) +32
V) )

Ha puc. 2 a mpuBeficHO TMHAMIYHHMNA PeXXHUM i(72) 1 BIAIOBIAHI PO3NOAUIA X, , ), B CUCTEMI,

ne g,=03; g,=0,7; Z=12; pynxuii f,(x,y) MarOTh BUTIIAL:
%, ()
A (%2) +16

[lepmmii kpok BiNOBiAae pilleHHIO Hamaxy. Posnonin y, BBakaeMo IPONOPLIMHUAM

fo=

CIIIBBIJHOIIECHHIO g, Ha 00’eraXx. BukopucroByrounm anroput™M merony benmana, 3Haxoammo
pO3MOJIUT pecypciB Hamaiay, 1o 3abe3neuye MakCUMallbHY KUIBKICTh BUiIy4deHoi iHdopmarii. Lle
BapiaHT, 3a sikoro yci pecypcu X =Z-Y =1,2-0,05=0,06 caig BUIUIMTH HA APYruil 00’€KT 3

BHIIIOIO BIZTHOCHOIO KUTBKICTIO iH(OpMAILii.
i
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Puc. 2. lunamivyHmMiA peKUM TPOTUCTOSIHHS TIPU BIICYTHOCTI CiITIOBOT TOUKH

Ha npyromy kpoiii, KOTpHii BUKOHY€E 3aXUCT, 3HAXOJUMO PO3IOIUI ), , IPH SKOMY 3a YCIX

MO>XKJIMBUX BapiaHTIB JI Hamaay KUIbKICTh BUITydeHOi iHpopMmalii Oyae MiHIMaIbHOO (Ha puc. 2a
e BigmoBigae 3HadeHHO [ =0,06 B Toumi A mpu n=2). Takmii po3monain mepemadadae, Imo

MIHIMaJIbHY HENOAUIbHY 4acTKy pecypciB y, = 0,005 (y pasi y, =0 ycwo iHpopmanito 3 k-ro
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00’ekTy Oyzne BMIIy4eHO) HEOOXIIHO BHUIUIMTH Ha Mepiuid 00’ekT, Ha AkoMy x, =0, a pemry
pecypciB BKIAcTH y Jpyruii o0’ekr, ne x, =X =0,06. Ha nHacrymHomMy Kpoul Hamazgy
MaKCHMaJlbHa KUIbKICTh BHIIy4€HOT 1H(pOpMallii JoCIraeThCsl B TOULl B U po3MOoALIL, 3a SIKOro yci
pecypcu X BUAUICHO Ha NEpUIMi, HaliMeHII 3axulieHui o0’ekT. BpaxoByroum, mo g, =0,3,
onepxyemo i, =0,18.

Ha wuyerBepromMy KpoIll 3axHCTy alIrOpUTM IPOIOHYE MIHIMaJIbHY YacTUHY pecypciB
3aJIUIINTA Ha JAPYroMy 00’€KTIi, a PeIlTy BUIUIMTH Ha NEPILIUi, NpU LbOMY KUIbKICTh BUIy4EHOT
iHpopmauii 3meHmuThCs 10 i = 0,04 (Touka C Ha puc. 2a). OgHak, Take pIlIEHHS SABIAETbCA
PU3UKOBAHUM 3 OIJISIIy Ha T€, 1110 HAa HACTYIIHOMY KpOIll HamaJ NepexouTh Y TOuKy D Ha puc. 2a
Ta i, Jocsarae 3HadeHHs 0,63. 3pocTaHHA i, TOACHIOETbCA THM, IO HamaJ 3HOBY YCl PECYpCH
HaIpaBUTh HA JPYruil, OUTbII BaXKJIMBUN 00’ €KT, SIKHH J10 TOTO K SBJISE€THCS HAMEHII 3aXUILEHUM.

3 puc. 2a MoxHa 3pOOMTH BHUCHOBOK, IO 3aXMCTy HEOOXIIHO PO3MOJAUIMTH CBOI1 pecypcu
MDK 00’ekTamMu HacTynHuM uuHOM: », =0,005; y, =0,045. Ilpu npomMy KUIBKICTh BHIIy4€HOI
iHdopMmalii 3a Oyab-IKHX yMOB HE IEpEBHIIUTh 3Ha4eHHA i = 0,18, mo Bigmosinae touni B Ha
puc. 2a.

[3 30utblIeHHAM Z y Hamany 3’SIBISETbCS MOXJIMBICT PO3MOJIUIMTH CBOI PECypcH MDK
BOMa 00’€KTaMH, a HE 30CEepe/PKYBaTH iX HA OJTHOMY 3 HHX, SIK 11€ OYJI0 y MOoNepeIHbOMY BUIAJKY,
1 Ipu 1bOMY BHIYYUTH Outbie iHpopmauii. Lle imocTpye puc. 26, Ae mokazaHO JWHAMIYHUNA
posnonin pecypeis npu Z =2 . Pisaung mik 7, = 0,19 ta i, = 0,22 3MeHImMIACH, K 1 BEIUYUHA

. . X, .
CIIBBIZHOLIEHHS PECYPCIB Hamamy —- i 3aXHCTy Y1 Ha 06”exrax.

Xy Y2
Puc.3 imocTpye nuHaMivyHUI pexuM npu npu Z = 2,5, KOJIU CiAJI0Ba TOYKA BXKE ICHYE.

i, b X e
035 4
03 1
i
025 4
02 -
015 4
___‘\\ e X ____
0,1 4 .
0paq - — __ ¥,
™ ™
xIP
1 2 3 4 & B 7 8 9 10 11 12 13 14 15 B

Puc. 3. Ilporec OCSATHEHHS CIIJI0BOT TOYKH

TpuBanicte nepexigHoro mnpouecy N, 3aJe€KuUTh Bl TOrO, HACKUIBKM BJAJIMM OOpaHO
MOYaTKOBUN PO3MOJILI, TOOTO HACKUILKH OJU3BKUM JIO0 i, € TIOYATKOBE 3HAYCHHS .

CijioBa TOUKa peaizyeThesl IPH HACTYITHOMY po3moaiti pecypeis: v, =0,01; y) =0,04;
x) =0,015; x) =0,11 Tlpu mpomy KibKicTh BuIydeHOi iHpopwmanii cranosuts i =0,27. Ia
TOYKAa € ONTHUMAJIBHOK JJIsi 000X CTOPIH: BIIXWJICHHS Bif x,? MPUBOJNUTH O 3MEHILEHHA I, a

BIIXWJIEHHS Big y,? - JI0 Fioro 30UIbIIEHHS.
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BucHoBku. ['0710BHUM 3aB/IaHHSAM €KOHOMIYHOI'O MEHEIKMEHTY 1H(pOpMaliiiHOT Oe3neKu €
po3pobKa oNTUMaNbHOI cTpaTerii, TOOTO BU3HAYEHHS MPHU 3a/laHiil KUIbKOCTI PECypCiB 3aXHCTY iX
ONTUMAJIBHOTO PO3NOAUTY MDK 00’ektamu. Kpamum BapiaHTOM € po3noAil, SKUM BiANOBiIae
ciaoBiil Touni. lledl BapiaHT rapaHTye oJepXaHHS MEBHUX TPAHUYHUX MOKA3HUKIB, OCKUIbBKU
Hamajy Tako)XK HE BMUTIHO BIACTYNATH BiJ CiajioBoi TOYKH. [Ipu BiACYTHOCTI CIUIOBOi TOYKH
3arajabHOi ONTUMAJIbHOI CTpaTerii He ICHY€: ONTUMAJIbHUN PO3MOJUT 3aJEKUTh BiJ KUIBKOCTI 1
PO3MOAUTY peCypCIB Halay 1 pO3paxoBYEThCS MPU TOCATHEHHI €KCTPEMAILHOTO 3HAYCHHS IIUTOBOT
(GyHKIIIT B KO)KHOMY OKpeMOMY BUIAAKYy. i JOCATHEHHS peXUMY C1IJI0BOI TOUKH IPH MOOYNOBI
1H(pOpMAaIIHOT CHUCTEMHU CIiJ MparHyTd 10 TOro, mo0 BIAMIHHOCTI MDK OO0’€kTamMu (K TIO
KUIBKOCTI 30CcepeIKeHoi 1HpopMallii, Tak 1 0 BPa3auBOCTI) OyJiIH MO0 MOXJIMBOCTI MeHIIMMU. [Ipu
3aIaHUX PO3IOJUIaX HASBHICTH CIIJIOBOT TOYKM BHU3HAYAETHCS BEIWYMHOIO Z . TakuM YWHOM,
BI1JIOMOCTI PO CyNEpHUKA, HEOOXiIHI MpHU MOOYI0BI ONTUMAJILHOT CUCTEMH 3aXHUCTy — L€ OLIIHKa
pecypciB X, skl BIH MOK€ BUIUTUTH Ha 3400yTTs iHpopMallii.
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