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AVMHAMIYHI IIOKA3HUKHU OILIHKU PIBHS
OYHKHIOHAJDBHOI BE3NEKU [H®OPMAIIIMHOI
CUCTEMU

Y cmammi posersdaromvcs nioxodu 0o pos3paxymxy ocHosHux OumamivHux
NOKA3HUKIG 3aXUeHOCNi inpopmayii ma anania w000606ux poanodinie iMogipHocmei
HENPUNUHEHUX HeNeZaNbHUX 00Cmynie Y iHpopmayitinyg cucmemy. 3anpononosaro
UMOBIPHICHT QYHKUIL, W0 6USHAMAIOMb CIMYNiHL 3axuwerocmi ingopmayii Ha uacosomy
inmepeani (0, t), po3pobreno memoouxu ix euxopucmarns Ons 080X MONCIUBUX BUNADKIE
NPOZHO3YBAHHS NPOUECY 3axucmy.

IToxa3saro nidxodu 00 po3PaxyHKy OCHOBHUX OUHAMIUHUX NOKASHUKIE 3aXUUEHOCT]
ingopmayii, anpobosani 00 HAABHUX PEALLHUX CMAMUCTIUK NPUNUHEHUX CNpob
HenezanvHozo0 docmyny 00 iHpopMauii.

Knrouosi cnosa: ounamiuni noxasHuxu, cucmema 3axucmy, iMoeipHicHi gymryii,
UimogipHicmy  6i06umms. amax, HenezaivbHi KOpUCmyeayi, npoeHO3YBaHs.

B cmamwve paccmampusaiomcs nooxoov. K pacuemy OCHOBHbLX OUHAMUMECKUX
noxaszamenetl 3QUUWUEHHOCTIU UHDOPMAUUU U AHATU3 EHCECYMOUHBIY Pacnpedenetuii
BEPOSMHOCEL HENPEKPAUEHHBIX HENeZATbHbLY 00CMYNO08 68 UHPOPMAUUOHHYIO CUCTIEMY.
IIpednoxcenv. seposmuocmublie QYHKYUU, ONpeoensiouue Cmenens SaUUULEHHOCTU
ungpopmauu na epemenrom unmepeane (0, t), paspabomansL MemoOuKu uUx ucnoIb306a-
HUsL ONLsl 0BYX BO3MONCHBIX CIYuaes NPOZHOSUPOBAHUSL NPOUECCA 3AUUMDL.

IToxaszanv. n00x00b. K pacuemy OCHOBHHLIX OUHAMUYECKUX nokazamenei
3AULUUEHHOCTIU UHDOPMAYUY, AnpOOUPOBAHDL 1O UMEIOULUMCS. PEATLHBIM CIATUCTIUKAM
NPUOCAHOBIEHHBLX NONBIMOK HeNezanvhozo 00Cmyna K UnpOpMayuu.

Knioueevie caosa: ounamuuecKkue nokazameniu, cucmema 3auumsl,
8EPOSMHOCTIHBLE PYHKYUL, BEPOSMHOCT OMPANCEHUS, AMAK, HENE2ANPHBLE NONLI06AMENU,

NpoZHO3UPOBAHUA.

Paper discusses several approaches to the calculation of basic dynamic performance
data protection and analysis of daily probability distributions of non-terminated illegal
access to an information system. The proposed probabilistic features defining the degree
of protection of the information in the time interval (0, t), developed methods of using
them for two possible cases of forecasting the protection process: when the data.qf the
experiment or data protection system developer known for the average probabzlzty of
reflection attacks of illegal users, thereby directly is known for the intensity of the flow
of illegals entering the system to protect and where such data are not available and the
problem is solved under conditions of uncertainty in the parameter.
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Beryn. 3pocrarissi 0rpo3 HeCaHKIL{OHOBAHOTO A0CTYITY HEJIEr aﬂbl;gi:gi I;I ;gi‘:ﬁi
70 eIEKTPOHHMX JpKepelt iH(opMartii Bumarae po3pooKu it JIPOBRIIE o3RO
3aXOMiB IMOAO IPUIMHEHHS HOAI6HUX CIIpoD. Hpomnm MOJKJIMBUM e
NIPOHMKHEHHAM Y iHbopmaiiite mose 06’eKxTa 3AIHCHIOETCS IPOT P%MHO ropo Gexcra
3acobamMu, CYKYITHICTh SIKUX YTBOPIOE CuUcmeMmy 3axucmy (lIaJUH - C3) upo HHX

ITocranoBxka i pOBeEHHA JOCi/VKEHHSI MOKIMBOCTEM TPOrpaMHO-arapart
3ac00iB 3aXMCTy eJIEKTPOHHUX JKepest ingopmarii CTaHOBJIS'ITb aKW@bHy JOCJIIAHULIBKY
3ajiady i MaloTh Ha MeTi Po3poOKy MareMaTHIHOI Mozen (QyHKIiOHYBaHHS CHCTEMH
3aXMCTy Ha PO3IJIAHYTOMY IIPOMIXKKY 4acy TPHUBAJIICTIO L.

BuKoHaHa cTaTHCTUYHA 0OPOOKA HASBHUX CIIOCTEPEKEHb 110 MPHUIIMHEHHIO CIIPo6
HECaHKIIOHOBAHOIO /IOCTYIly [0 €eJeKTPOHHUX HOCiiB iHdopmauii Imokasye, LI0
CTaTUCTHYHI po3nozimu Bubipok Binéutnx C3 aTak HeseraiiB MepeBakHO GIIUCYIOTHCS
3akoHoM Ilyaccona. Tak, 3a pe3ysbraTaMu HOCTIIKEHUX HIOMICSTUHUX CTATUCTHIHUX
criocrepeskens (43 Bubipku) B 38 Bumaakax rirmoTesa IyacCOHiBCbKOTO PO3ITOILIY Masia
6e3yMOBHe Ii/ATBEPIKEHHs Ha piBHI 3HAYMMOCTI @ = 0.05, y 3-X BUITaJIKaX 4ac Mix
NOIAMYU aIPOKCUMYEThCS 3aKOHOM Peiest, y 2-X — HOpMaJbHUM 3akoHOM. Lle craso
AOCHTD MEPEKOH/IMBOIO ITi/ICTABOIO AJIsI TOTO, 100 BBa)KATH BCTYyTAOUni y miaor i3 C3
NOTIK 3BEPHEHb HeJEraJbHUX KOPHCTYBAYiR IIyacCOHIBCHKMM a0, Y BCAKOMY pasi,
6JIMBBKMM JI0 HBOTO, a caM TIPOLEC “BiAOUTTS — HeBizGuTTs” cripol BTOPrHEHD, L0
POTiKA€ B CHCTEMI 3aXMCTY — MapKiBCHKUM IIPOLECOM 3 IMCKPETHUMH CTaHAMM i
Oe3repepBHUM YacoM. '

ITocranoBka 3agaui. [Tpu PO3paxyHKY NMOKa3HUKIB HA[IMHOCTI 3axXHCTy iH(popMarii
B yMOBax HEBU3HAYEHOCT] TOCII/HUK MaE y CBOEMY PO3TIOPSIIKEHHI HEYTIOPSIIKOBAHY
(10 KiZIbKOCT BiAGUTHX aTaK) CTaTHCTHYHY CYKYIHICTb 110 TUITY Tab. 1 i cTaTucTUYHM
POBIIOZLLT 1O THITY Tabl. 2, 3 SIKOTO BUSHAYAETHCST IHTCHCUBHICTE Ao llomo inTeHcuBHOCTI

A-BXiJIHOTO TTOTOKY aTak (ctipob6 HeseraabHOTO IIPOHMKHEHHA 10 iH(popMmarii) 6yab-
SIKi 1aHi BifcyTHi.

Tabruys 1
KinbkicTs moaennux Binourux aTak 3a Micsaup
JIHi Micsus 1 2 3 4 5 6 7 '8 9 10 [ 11 12 13 14 15 16
KinsxicTs i
BiIOMTHX aTax 3 1 0 2 0 4 1 | 3 2 0 2 2 3 2 2 1 |
JHi Micsus 17 [ 18 [ 19 [ 20| 21 | 22 23 | 24 | 25 26 | 27 | 28 | 29 30 31 j‘
Kinbxicts ‘ ;!
BiIOMTHX aTak 0 2 2 1 3 3 2 | 2 0 0 1 0 0 1 1 ‘
Tabruys 2
Cratuctuumnmii posnozin BHOIPKH BinGurnx arak
X; 0 1 2 3 4

EIERNTS B2 e e Cag i
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[I106 BUpIIITH HeBM3HAYEHICTD 1O HEBIZOMOMY ITAPAMETPY A, KOHUE HEOOXizHe
AeAKe 3arajbHe MOTO/KYBaJIbHE IPABUJIO (ZOIYIIEHHS, IOMOBJIEHICTD ), HA OCHOBI SIKOTO
MOXKHa 3AiHCHUTH OOIPyHTOBaHMN BUGIp IIykaHOro HeBizoMoro. Kpim Toro, Heo6ximHo
BU3HAYUTUCS I[O/I0 IOYATKOBMX YMOB, SIKi IOBUHEH 3a/[0BOJIBHSTHU IapaMerp A.

Bapto moropuTucs i3 1BOMa MpUpOHBO 0OMEKYBAIBHUMI OYATKOBUMH YMOBAMIL:

a) BUKOHAaHHAM HepiBHOCTI A > A, 10 BUIUIMBAE 3 PiBHAHHS BUTPAT;

6) mpumyIeHHsM, o po3pobmoBadi C3 rapaHTyIOTh 3a0€3NeUeHHsT BHCOKOI

HamilHOCTI Fpy :% 3axXuUCTy iH@opMallii, Takoi, 110 BUKOHYIOThCSI HEPiBHOCTI

0<A-Ap<e, A <A<Ay+e, (1)

e & — JOCHUTb MaJla BeJIM4YUHa.

3arajbHa MeTO/MKa PO3PaxXyHKY NMOKa3HUKIB HaJAiliHoCTi 3axucry iHdopmaitii
B yMOBax HeBH3HaueHOCTi. /[ po3paxyHKy iHTEHCHUBHOCTI A BXiJHOTO IIOTOKY
HEJIETATbHUX KOPHUCTYBauiB BUKOPHUCTAEMO METOJl €KCTpeMasbHOI TOuKU. Bukiazemo
KOHIIENITYaJIbHUMN MiZXi/ 10 TUTaHHS 1 METOAUKU HOTO PillleHHs B paMKaX ITOCTaBJIEHNUX
IIO4YaTKOBUX YMOB.

Hexait € Bapiamifinuii psj mogo00BUX CIIOCTEPEXKEHb MPUIHHEHHX CIPOO
HeJIeraJbHOrO A0CTyNy a0 iHdopMarii 3 tumy Tabma. 1. IlocmimoBHO MizcyMoByOun
YLICJI0 TAKUX CIIPOD, CTBOPUMO HaKonuueni 4acTkoBi cymMu {S;(f;)} IXHbOTO NPUIMHEHHST
Ha i-Ty 100Y:

St} S =m, SH@)=m+ny, ., SiO)=m+ny+...+n (2)
e n; — YUCJIO NMPUIMHEHUX crpob B i-Ty no0y; i=ln.

3uaiizeHi cymu (2) MOCTaBUMO y BiAMOBIAHICTD ZI0 Yacy crocrepexeHHs. TakuM
YUHOM, BU3HAYNTBCS DYHKLIA S(7), 3axaHa TabanyuHo (Tabm. 3).

Tabruys 3
Ta6mune 3aranns Gpyuxuii S(f) HAKONHYEHNX CyM NPHITHHEHHS CPO6
HeJeraJpHHX BTOPrHeHb y iHdopMaiiiiiHe moie 06’exra
2 i n
e |
S;(¢;) n ny mAnytatn | | mtm Lty

S(t) — GbyHKIlis HAaTypaJbHOTO apryMeHTy, TOMy ii rpadix 300pa3uTbCca Ha
JeKapToBiil miomuHi Oz (PHUC. 1) y Bur/sigi MHOKUHH (¢;,5;(;)) 1307IbOBAHMX TOYOK.

BBeeMO OCHOBHi MOHSITTA, 110 Oy/yTh BUKOPUCTOBYBATHCS HaaJi.

[lozHauuMo uepe3 X (¢f) HeBiIoMy (QYHKIIIO HAKONUUEHUX CYM ycix cnpob
HenezanpHUX NPOHUKHEHb 10 iHdopMalli, IO 3aXMIIAETHCS, Ha MOMEHT 4acy L. OueBuzHO,
o cyMa BCix crpob He MOxe OyTu MEHIe CyMU NPUIHHEHHX cpo0, AKIO 0OUABI
CyMH BiJHECEHi 10 TOro camoro Jacy t, T0 'y BCiX BUIIQJIKaX —

X()=S@) 3)

B ——
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3ayBaskuMo, 110 PiBHAHHA (3) MOsKe OyTH IOPYIIeHe g 6yﬂb-21<1y1a'r30q:(1) 1?50122?;71}1,
criocrepexer. IIpu 1pomy, Gyyuu NOpyLIEHMM XOua O TLIBKH D éHOCTep@KeHb
Ba/IMIIAETBCS HEPIBHICTIO 3asHaueHoro B (3) 3MicTy N0 3aKiHYeHH C3. I JI;I’
Malo4y TEHIEHII0 0 CBOrO MOCHJIEHHs B Ipoieci QyHKUiOHYBaHHA .
HeizeaabHOro 3axKCTy 3HaYeHHs X (#)—S(f) Ha IPOMIXKKY Yacy CHOCT@PegeHb K é; it
TPUBAJIOCTi 1, MOKe BUPAKATHUCS TiJLKM YHUCIOM HATYPAJBHOTO PAMIY. T>1<e,IOy i~
CIPUSIT/IMBIN HArozi pisHMIA HAKOIIMYEHUX CyM Ma€ TOYHY HIDKHIO IDAHUILIO, PiBHY

HallMEHIIIOMY HaTypaJbHOMY YHCIY, TOOTO,
Xn(tn) Y Sn(tn)2 1.

Iiero pisuuiero, y cBOIO Yepry, BUSHAYAEThCA HUKHS OLiHKa (OLiHKA JIBODPYY)
A, M mykaHoi iHteHcuBHOCTI A Ha Bxoxi C3 , a came:

Sl < (4)
n

CxJazHinie B yMOBaX HeBU3HAYEHOCTI KOPEKTHO BUKOHATHU OLIHKY LIYKaHOI A
npaBopydy. ITokaxemo omuH i3 mpuitHITHHX BapiaHTiB Takoi ominku miaa C3, 1o
3a/I0BOJIbHAIOTH HepiBHOCTSM (1).

Y HaWNpOCTIIIMX TyacCOHIBCHKUX CHCTEMAax AMCKPETHIN MHOXHUHI (#;,S5;(t;))
CTaBUTHCA y BIANOBINHICTH OesriepepBHa JriHiliHA byHKIIis

S(t)=Ayt, (5)

3'€lHyIo¥a M0YaToK KOOpAMHAT i3 TOYKOIO K (t,,,S,(t,)) 3akiHyeHHS CIIOCTEPEIKEHD.
3ayBaxxumo mpu ObOMY, IIO CTAaTUCTUYHA iHTEHCHBHICTH Ay TpUNTMHEHHS crIpo6
HeJleTaJIbHUX BTOPrHEHb € He WIO iHWIe AK BifHONIeHHS Hakommmdenol cymu S,(z,)
TaKHX CIPOO Ha MPOMIKKY CIIOCTEPEXKEHD M0 TOBXKMHU IIHOTO IIPOMIiKKY, TOOTO,

_ Sn(ty)
== (6)

30BCIM HEBaXKIMBO, 110 AKOMY IIISIXY Ha TUIOIMHI () BinOyBamocs HarpoMajKeHHsI
HaCTKOBHX CYM BIIOMTTS CIpo6 HesterasbHOro AoCTyny no  indopmarrii (puc. 1)
SHAYEHHs Ma€ TITbKM KiHIEBa Touka K 1boro LLJISIXYy. -

IIpsmy 0k, mo Bupakaerbes PiBHAHHAM

ﬂot—S(l‘)=0, (7)

Ha3BeMO 6asucHo10 npamoro 1iei AUCKPETHOI MHOMXWHK (11,8 (2,))
. ] .
Basucua IpsiMa OiJIuTh KoopzanHarHy IVIOLIMHY Ha ;

: ABI HamiBmio
MHOXIHI (#;,S;(;)) Hax uieto mpsivoro HepeTBOpIOTH pip muHA. Toyku

HicTD (7) y HepiBHiCTE:
Aoti = S;(1;) < 0;

Ayt =S;(t)>0.




R W e St s e )

Excmpemanvroro pns uiel muoxxuuu (¢;,S;(¢;)) HasBeMO TOYKy E, posTalioBaHy
Ha 6a3nCHOIO MPSMOIO Ha Halbinbmil Bigcrani Big Hei (puc. 1).

[TooskeHHST eKCTPEeMATTBbHOT TOUKM MOYKHA BU3HAuUTH Ha rpadiky S(¢). [Toxaxemo
aHAJIITUYHUH crocib.

Bigctanp Bif TOYKM 710 MPsIMOI BM3HAYAETHCS JOBXKUHOIO IEPIIEHUKYJISIPA,
OTIYIIIEHOTO i3 TOUKM Ha MpsiMy. SKIIo mpsma 3agaHa ii 3araJbHUM DPiBHSIHHAM Y
cucteMi KoopauHaT Oxy, TO IIyKaHa BiZICTaHb o OOYMCIIOETHCS MO GopMyi

’Ax*+By*+C’
o = —m—"
V4% +B?

ne A, B — xoediuientu piBusHug npsmoi, C — BiJbHMI 4JieH PiBHSIHHS, x*, y*
KOOPAMHATU TOUOK.

Y cucremi KOOpAMHAT Opx Y dbopmyi (8) aminmy x* Heo6XizHO 3aMiHUTH Ha ;,
3MiHHY y Ha ;.

V piBuanti (7) 6asucuoi npsimoi 4= 4y, B =-1, C=0, Tomy BincTaub Bi Oy1b-
SIKOI TOYKM MHOXUHU (f;,S;(#;)) A0 Li€l mMpsAMOi CTAaHOBUTD

o = Aot =S ()

a \fl+/1(2) - )

T[Iepe6opom ToYok Tabm. 3 i po3paxyHKaMH TIO dopmysi (9) BU3HAYAETHCS Ta
touka E, y AKill @; = Qpay. OOUUCIEHHST MOXHA CKOPOTUTH PO3PaXyHKOM YUCJIOBO]
TOCJIiIOBHOCTI

(8)

0; =Aot; — Si(t;) (10)

i Ha MHOKMHI {J;} BUOpaTH HallMeHIIe (Bir'emue) 3HadeHHs. Momy OynyThb BiAOBiLATH
KOOPAMHATU I =1;,Xg =S; eKCTPeMaIbHOI TOUKHU.

T X, s1)

0 5 10 15 20 25 30

Puc. 1. JIucKpeTHA MHOYKMHA CIIOCTEPEXKYBAHMX HAKOMMUCHHIX CyM IPUIIMHEHUX CIIPOO
HeJlerajbHOTo A0CTyIly /0 iHdopmarii
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[= 2

nomoi (BipTyasIbHOi) AUCKPETHOL
i GasucHa NpsMa

Yce 3a3HaueHe ITIOBHOIO MipOIO CTaBUTbHCS /10 HEBI 2
MHOXKHUHU (#;,X;(¢;)), Ius sikoi icHYIOTb i ekcTpeMasibHa TOoIKa &,

X ()= Agt, an

: : ii HCUBHOCTI
ne A, — mocriiiHa iHTeHCHBHICTD (OLiHKa 3BepXy ab0 IpaBopyY IIyKaHOl IHTe
A).
3ayBaxxuMo, 110 Taka MHOKUHA (¢, X;(#;)) € MAMHOKMHOIO MHOXKWNHUI (, X (%)),
TOOTO

(4, X)) > (ti=Si(ti>)» (12)

1 meperuny ixuix enemeHtiB (¢;,X;(#;))((#;,S;(¢;)) BiANOBiZaOTH Ti TOUKHU CI’IOCTepe-
KeHHsl, Jie CIpobU HeJleraJbHOrO NPOHMKHEHHsS B iHdopMaliiiHe noJe ob6’exTa He
MaJIi yCIixXy A0 Ti€l KPUTHUYHOI TOYKU (;lfk, Xf > S;(t;)) , Zie BIepIIe 11e BigAyJI0CsT X0ua
6 oxuu pas. OueBUIHO, 1110

@ X G\ (4, 8;:(8)) = (2, 8;:(1;)) (13)

OueBnano Taxkox, mo unm Haziiinina C3, TuM GiTbImmit IIPOMIXKOK Yacy (O,t; ),
THM MEHIIE 9HUCJI0 eJNeMeHTiB MicTuTh pisuung (13). Bomnouac peasnizoBanwmii
onHoxkparHuil npopuB C3 akTuBizye HACTYITHUI IIPOLEC HeJIeraJlbHUX POHUKHEHD.

[Tpuiimemo, 1Mo KpUTHYHA TOYKA / OAMHOYHOTO HEIEralbHOIO ZIOCTYILY 10
iHpopmarii 36iraeTnes 3 Ig TaK, WO ENEMENT (¢, xg +1€ )(1:,5;(¢;)) i € Horo meprmym
enemenToM. IIpuitMemo Takoxk, 0 KOOPAMHATH TOUKH NPOHVKHEHHsI [ (tg,x; +1) B
iHpopMaLiiiHy crcTeMy 3a70BOJILHAIOTH piBHsHHA (13). Toxmi aast ominkm LIYKaHO]
IHTEHCHBHOCTI A 3Bepxy (TpaBOpyY) ONEPXKVMO TaKU BUpa3:

_XE +1
'E (14)

[lepenuiemo piBHSHHS (11) 3 ypaxyBanusMm (14). Orpumaemo PiBHSHHS:

A

X(0) = (xg +l>é.

(15)

Omoxe, Hakonmuena cyma Beix CIPO0 HeJIeralbHIX [POHUKHEH CKJIaie BeTMYUHY

Xn(tn) = (xE +1);~2

3Haii/ieHe 3HAYEHHS OpAMHATH
OKPYIVINTH 10 HalbJIMkKYOro 1imoro
OTPHMAEMO TaKy iHTEpBaTbHY OIiHKY

(16) pospaxyukosoi Tokam P (puc. 1) Tpeba

A1CIa i yTounmTH ouinky (14). Ocraroumo
AJIST THTEHCUBHOCTI A g Bxomi C3 —

MS&<M,

(17)
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ne Xn(ty)> X, (t,) i uire.

[Tokaxemo MpHKIan PO3paxyHKy iHTEPBAJIBHOI OMIHKH (17) 3a BUKIaZEHOIO

METOAMKOIO ZUIST KOHKPETHOTO BHIAAKY CIIOCTEPEXKEHb BiOMTTS aTak HeseralbHIX
KopucTyBauiB (Tabm. 1).

3a BUXiIHMMHU TaHuMH Tabi1. 1 mopaxyemo MOCTioBHICTb YacTKOBHX cyM (12) i
3armoBHUMO TabJI. 4.

Tabnuys 4

Dyukuis S(7) HAKOMMYEHUX CYM NPUIMHEHUX CNPOG HeJeraabHOro JOCTymy 1o indopmarii

. Jui Micsaus 1 2 3 4 5 6 ) 8 9 10 | 11 12 | 13 14 | 15 16
KinbkicTh BiAOMTHX 3 4
S 4 6 6 10 | 11 14 |16 | 16 | 18 | 20 | 23 | 25 | 27 | 28
JIHi Micsus 17 | 18 19 | 20 | 21 [ 22 | 23 | 24 | 25 ] 26| 27 | 28 | 29 | 30 | 31 —
Kimkicts BinOuTHX
i, 28 | 30 | 32 | 33 | 36 | 39 | 41 | 43 | 43 | 43 | 44 | 44 | 44 | 45 | 46 | -

. S 46
3 Ttabn 4 sHaiimemo A, == =—=1.4838709 i1 nanumemo Bupa3 (10):
5; =1.48387094,-S;(;). 31 31 000y
Ha migcrasi ganux Tabj. 4 00YMCIIOEMO MOCTIIOBHICTD {0;} .

OTtpumaemo
5 =-1.5161291, &, =-1.0322582, &3 =0.4516127, &, =-0.0645164, . . .
. 8y =—4.83871, Oyp =—6.354839, 53 =—-6.870968, b4 =—1.387097, . . .
. 8yg =—2.451613, 539 =—-0.967742, 539 =—0.483871, &3, =0
UseHy MOCHIIOBHOCTI dpyq =—7.387097 BiANOBifa€ €KCTPEMAJIbHA TOUKA E Ti
KoopauMHaTu g =24,xp =43. . 4431
ITo dopmyxni (16) snaiinemo Xn(t,) =
inTepsasbHa olinka (17) TyT BUXOAWUTH TaKa:

CIICTEMI TA METOIVI OBPOBKV IH®OPMAIIII

—56.833333, omke Xn(t,)=57, i

47</1<57

e LT (18)
31 317 1.516129 < A <1.8387096

JLnst cepeniHboi IMOBIPHOCTI Fpyq = Ao /A BiIOUTTS aTaK HeJeraJbHUX KOPUCTyBaviB
yucstoBi HepiBHOCTI (18) MEpEeTBOPATHCA B HepiBHOCTI TIPOTUJIEKHOTO 3MicTy. OTpUMaeMO

1.4838709 1.4838709
2RO Py < .
1.8387096 1.516129 " (.80701753 < Py <0.97872338

CepenuHi iHTepBaly BiAIOBiZa€ 3HAYCHHA Ppy =0.89287045. Taxum 4uKOM,
BUKODPUCTOBYBaHa Ha o6’exti C3 BiamoBizae cucTeMaM 2-ro Kiacy.

O6uncaeH s iHTepBaJIbHOI OLIIHKA (17) 3BOAUTBCA /10 TAKOIO aJTOPUTMY.

1. HeymopsiakoBaHy CTaTMCTHUYHY CYKyNHICTb y BUIJISIIL Tabsuii 1 HeobxixHO
repeTBOPUTH B TaOJIHIIIO 4 HAKOTIMICHHX CYM [IPUTIMHEHNX CTIPOO HeslerabHUX IPOHMK-
HeHb B iH(OpMaLilHy CUCTEMY.

2. 3a KOOpAMHATAMH OCTAHHBOI TOUKH it popmyutoro (3.20) BU3HATAETHC OIliHKA
iHTeHCUBHOCTI , JIBOPYY.
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3. 3a dopmynoio (14) Bu3HAYAETHCA Ap . . _ )

4. 3a dopmyioro (10) obuncIIOETHCA Hocmz[osmc(")rbu i I:IOBiI[Hi S

5.3 {5;} BubupacTbca HaiiMeHIIe YUCAO0 Omin <0 1 BIA

HaTH eKCTPEMAaJIbHOI TOYKH. 5

KOOPHGP.I 3a q)otf)glxl;gom (1(?) OGUHCITIOETBC X p(2,,) 1 HalOIDKYe 110 3HAN/IEHOTO 3HAUCHHS
34 L;I./I%J;O(bfé;\g;ﬁom (17) dbopmyeThCs iHTEpBa/IbHA ogimca myKaHoi iHTEeHCUBHOCTI ,12 .

Biok-cxema anropurMy BU3HAYEHHS YHCJI0BOI HEPIBHOCTI .(17) MI0Ka3aHa Ha PUC. 2.

B ymoBax HeBM3HAUEHOCTI 32 TApaMETPOM A p03paxquK 1 aHaI3 (I)yHKLI106HaJIbHI/IX
nokasHuKiB edexkTuBHOCTi 3actocoByBaHoi C3IC peanisyerbes ABOMa OJIOKaMuU
KOMIT IOTEPHUX IIPOrpam: 6JIOKOM 1HTepPBaIbHOT OLIIHKU IIbOTO mapamerpa i po3pobeHnm
pamiine 6;710KOM OGUICIEHHsT OCHOBHOTO MoKasHMKa Fy(f) i Horo J0noBHEHHAM P (f)
no opunvii. [Ipu npoMy dyHKIioHaNBHI MOKasHUKH Fy(7), Po(f) 00YMUCTIOOTLCA 3a
OLIHHYM 3Ha4Y€HHsAM J JiBopyd i nmpaBopyy (bopmysa (17)). Y tabu. 5 A1 npukiamy
I0Ka3aHi PO3paxyHKOBi 3Ha4YeHHS 3a3HadyeHUx GyHKuin aas A, =1516129,
A, =1,8387096 . Ha puc. 3 moGynosani rpadiku OCHOBHOTO (DyHKIIOHATbHOTO ITOKa3HUKa
Po(t) nnst o6ox ominoK A,,4, i Bianosinmi im kpusi Po(r).

Tabnuus 5

CUCTEMU TA METOIV OBPOBKIM TH®OPMAIIIL

Pospaxynok snavens F)(7), P (¢) Ha rpaHMYHMX 3HAYEHHSX iIHTEHCHBHOCTEH /1_,7 s ;Ln BXiZIHOTO
fIOTOKY HeJIeraJlbHMX KOPHCTYBAayYiB

¢ (m06a) 0 5 10 15 i 20 25 30
Py(7) 1 0, 927105 0, 854903 0, 788324 0, 726930 0, 670317 0,618114
o\“)n
Py (t)n 1 0, 414964 0, 162973 0,064006 0, 025138 0, 009872 0, 003877
130 () 0 0, 072894 0, 145096 0,211675 0, 273069 0, 329682 0, 381885
n
730 () 0 0, 585035 0, 837026 0, 935993 0, 974861 0,990127 0, 996122
n

t- inTepsan vacy,
CTaTucTUKa
T

->Q L(vuxnf:sa n >

PoapaxyHok ‘

i

HaKoNU4eHNX cym - S(1)

Poapaxyuoxsigma[i]
min (sigma(i])

it

v
Po3paxykok '
eKcTpemansHoi TOYKM,
IHTepBanbHa ouiHka
IHTeHCUBHOCTI A, Ay

L J

Y

Puc. 2. Bnok-cxema QITOPUTMY PoO3paxynky IHTepBaANLHO] OL[IHKU
B YMOBaX HEBH3HAYeHOCT]
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IMoBipHicTH Pa(t)n

075
Po(t)n

05 A
Foit)n

025
Po(t)n

0 4 § 12 1B 20 24 28 5

Puc. 3.. I'pacdiku ocHOBHUX (DYHKI[IOHAJIBHHUX MOKA3HUKIB e()eKTHBHOCTI CHUCTEMU 3aXUCTY
indopmauiiiHoi cicTeMn Ha IPaHMUISIX OLIHHOTO iHTEpBaLy IHTEHCHBHOCTI A

BuchoBku. [[n15 po3paxyHKy OCHOBHUX AMHAMiYHUX ITOKA3HUKIB 3aXUIEHOCTI
indopmarii it aHaTi3y 11101000BUX PO3MOILIB iMOBIDHOCTE HEITPUITMHEHUX HEJEraTbHIX
pocTymiB y iHdopmartiitny cuctemy poapobseni iMoBipHicHi dyHKIi, 1m0 BH3HAYAIOTh
CTYMiHb 3axuiieHocTi indopmarii Ha yacoBomy intepsasi (0, £), poapobieni MeToauKN
iX BUKOPUCTAHHS /IS IBOX MOXKJIMBUX BHUIIQJKiB ITPOTHO3YBaHHS IPOIIECY 3aXUCTY:
KOJIM 3a JAHUMU TIPOBENEHOTO eKCIIePUMEHTY ab0 3a TaHUMK PO3poO/IIoBaYa CUCTEMH
3aXUCTy BifloMa cepeHst UMOBIpHICTb Fpy BiIOMTTS aTak HeJerajbHUX KOPHCTYBaviB
i TakM 4YMHOM 0e3I0CepeHbO BilOMa iHTEHCHUBHICTL A IIOTOKY HeJIeTaJliB Ha BXOZi
C3; xosiu Taki faHi BifCyTHi 1 3aBHaHHS BUPILIYETHCA B yMOBaX HEBU3HAYEHOCTI 3a
napamMeTpoM A .

[TokasaHi MeTOAMKMU arrpoOOBaHi 0 HAsSBHUX PeajlbHUX CTaTHUCTHK NPUIMHEHUX
crrpo6 HeJIeraJbHOro AOCTYILy 10 iHdopmaril.

[IpUHIMITOBOIO BiAMIHHICTIO peajli30BaHOIO MiAXO/Y 110 3aBJaHb Bi/l TUX OITUCOBUX
cxeM, 3 SKVMHU IIOBCIOZHO JOBOAMTBHCsI 3yCTPIYATHCS B MEPIOAMYHMX BHUAAHHAX i B
InTepHeri, € #oro 3aBepileHiCTh Ha PiBHI aHATITUIHUX yHKUiN i KiTPKICHUX OIIHOK
ecdexTuBHOCTI 3axucTy iHdopmarii, sSIKi He TiJIBKK [N03BOJIAIOTH 00’€KTUBHO CYIUTH
PO MOXKJIMBOCTI [if040i Ha 06’exti C3IC, aje i BYaCHO B/KMBATH aIEKBaTHI 3aX0U 3
ii palioHaJbHOrO BUKOPHCTAHHS ¥ yIOCKOHATIOBAHHSI B TpOIIeCi eKCILTyaTalii.
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