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Aunomayus. B ocnoBy usbecmmoii cucmembl anaAu3a u oyeHuBanus puckob 3ai0xens Memoosl, ocHoBvibanuuecs
Ha  obpabomke — AuHeBUCTIUHECKUX — NEPEMEHHbX,  DASUPYIOUUXCA  HA  IMAAOHHBIX — NAPAMEMPUHECKUX
mpaneyueBUOHbBIX HeHemKUX YUCAAX ¢ PASAULHBIM KoAuuecmbom onpedessiouwjux mepmob, hopmupobanue Komopoix
cBasano ¢ npubaeueruem sxcnepmol coomBemcembyroujeti npedmemmot: obaacmu. pgpexmubrocms npaxmuueckoeo
ucnov3oBarua maxoil cucmemst sabucum om ee 603moxnocneil 0bpadbamvlbams pasiunHble MUTLbL HeHemKux Huces
u om onepamubrocmu Bapvupobanus xosuuecmbom mepmol bes npubieuenus HeodxoOuMmwix kcnepmob. Ias
peuienus maxoi 3a0auu npedsazaemcs Menoo n-KpanHoeo NOHUXKeHUS NopA0Ka AUHBUCTIUYECKUX NepeMEHHbIX Ha
ocHoBe Bmopoeo uacmuoeo pacuiupenus 0asv, Komopwil Oaem  B03MOXHOCHL  hopmasusobamy  npoyecc
sxBubasenmmnoeo mpancgopmupobanus uucia mepmol AuHeBuCmUUECKOU NepeMeHHOU HA 1 NnopAokoB. Dmo
nosBoaum ycobepuiencmBobams coombemcmbyousyro cucmemy aHaIu3a U oyeHUuBanua puckof UHMOpMAayUoHHOU
DesonacHocmuL, 3a cuem aBmomMamu3ayuu npoyecca MoOUpUKayUY PYHKYUL N-KPAMHbIM NOHUKeHUeM NopAdka be3
npubreuenus sxcnepmob coombemcmByrouyei npeoMenHou 0baacmu.

KatoueBuvie caoba: puck, anarus puckob, oyenubanue puckod, cucmema aHasusa u oyeHubanue puckob, napamempul
pucko8, Heuemkas mepemMeHHAs, MpAHCHOpMUPOBarUs mepMoB AuHeBUCTIUUECKUX NepeMeHHbIX, T-KpamHoe

NOHUKeHUe Hucaa mepMoﬁ, mpeyeoAvHole Heuermkue Yucad.

V3BecTHBIE MeTOOBI aHaIM3a ¥ OLEHWBAHWMS
puckoB mHMoOpMarmorHon OesomacHoctn (VB) [1, 2],
KOTOPBIe OCHOBBIBAIOTCS Ha CYKIEHMIX 9KCIIepTOB, KaK
MpaBWwIo, TpeOyIoT MpWBJIeUeHMsI METOIOB W CPEJCTB,
ITO3BOJIAIONTNX ~ OOpabaThIBaTh HEYETKMe VICXOIHBIE
HaHHbBIEe [3], Harpumep, peJcTaBIeHHbIe B
JMHTBUCTUYecKo ¢dopme. Ha ocHoBe 3Tmx MeTomoOB
6pu1a paspaborana cricteMa [1], B KOTopovt orjeHMBaHMe
peay30BaHO Ha OCHOBE JIVTHIBUCTIIECKIIX IIepeMeHHBIX
(JIIT), Gasmpyrommxcs Ha 3TaJIOHHBIX ITapaMeTPUIecKmX
TpaneneByIHbIX HeueTKux unciax (HY) ¢ pasmrasaemv
KOJIMYECTBOM OIIperelIsonmx Tepmos [1]. B pabore [4]
OBUI IIpeCTaB/IeH MeTOI 11-KPaTHOTO IIOHVDKEHMS 9ycia
TepmoB JIIT Ha ocHOBe ImepBOro YacTHOIO pacIIMpPeHVIsT
0aspl (s TpanenmesmmabIX HY). DddexTnBHOCTH
IPaKTUYIeCKOTO WCIIONIb30BAHMS CUCTEMBl aHAIM3a WU
OIIeHVMBAaHMS PVCKOB 3aBUCUT OT ee BO3MOXXHOCTEN
obpabareBaTh Apyrue Tumel HY, Ha ocHOBe KOTOPBIX
ocy1mecTsssieTcs onpenesteHue JIIT 1 oT onepaTuBHOCTI
BapbUPOBaHNS KOJIMYECTBOM TEPMOB 0e3 ITpUBIIeYeHs
SKCIIEPTOB COOTBETCTBYIOIIEN MpeIMeTHOVI obmacTu [4].
PacimipuTe BO3MOXHOCTM yKa3aHHOW CHUCTeMBI [1]
MOXXHO ITyTeM WCIIOJIb30BaHVS [IOIOJIHUTEIBHOIO THIIA
IapaMeTpUYecKX HEYeTKMX UMCeJI - TPeyroJbHBIX. B
CBSI3M € O3TUM  aKTyaJbHOW  SBJIAeTCA  3ajava
COBEpIIIEHCTBOBAHNSL paboTBl CHUCTEMBI aHaIM3a WU
OIleHWBaHWS PUCKOB [2] TOCpeICcTBOM — MeTOIOB,
ITO3BOJISIIOIIVIX ~ [IePEeOIIpeNie/IsiTh YMUCJIO TepPMOB  (C
pazmraaem Timom HY) JIIT Ha n mopsiakos.

B cBs3M ¢ 3TVMM, II€JIBIO TAHHOV PabOTHI SIBIISETCS
paspaboTka MeToma f-KpaTHOIO IIOHVDKEHWS YuciIa
Tepmos  JII,  Oasupyrommxcs Ha  3TaJIOHHBIX
HapaMeTpudeckux TpeyroypHbix HY, mis pacirpenms
BO3MOXKHOCTW CHUCTEM aHaIn3a ¥ OLEeHWMBAHMS PUCKOB
Mb. Dro Oymer crmocobcTBOBaTh — HasIbHEVIIIEMY
Pa3BUTHIO METOMIOB TpaHCHOPMMPOBaHMS TepMOB [5] n
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pacIMpuT ¥X BO3MOXHOCTM IIO  WCIIOJIb30BaHUIO
TpeyrosibHbIX HY.
s OOCTVDKEHMS IIOCTaBJIEHHOL e

OCYIIIECTBUM IIpeoOpa3oBaHMS C IIOMOIIBIO MeTOfa, B
OCHOBe KOTOPOTIO 3aJIo)KeHa aHasIMThdecKass yHKIIVS,
II03BOJISIIONIAS.  OCYIECTBIISITh 1-KpaTHOe IIOHVDKEHUe
(3xBUBaJIeHTHOE IpeobpasoBaHMe) umciaa Tepmos JIIT.
MeTon cocTOMT W3 Tpex STaloB, CBS3aHHBIX C
dopMupoBaHMeM,  pacIIMpeHMEM M YacCTHBIM
pactmipenveM 0assel [4]. [IBa IlepBBIX 3Tara SBIISIOTCS
OCHOBOW ISl 1-KPAaTHOIO IIOHVDKEHMs IIOpSIKa C
VICTIOJIb30BaHMEeM JTIFOOBIX TUIIOB HY. s
COBEPILIEHCTBOBAHNMS CUCTEM aHalu3a ¥ OLIEHMBAHWS
PUICKOB  PacCMOTPMM  TPETWI 3Tall BO3MOXXHOCTU
pacipenmst 6asbl 71 TPEYTOJIBHBIX UmCeTT.

W Tak, ecm B dopmyse (8) m3 paboter [4]
npupoBHseM bj=b;j=by;, j=1m TO IOIy4YMM APYTOV TVII
napamerprdecknx HY - TpeyromsHble m TOrma i
TaKMx 4yicesl BelpakeHue (8) n3 [4] MoXeM IIpencTaBUTh
B BUJI€!

DR(m?n) ((al’bl’cl)! (aZ’bZ‘CZ)"“’ (am—ml‘bmfnﬂlcm—ml)’ (am—n'bm—n'cm—n
FT7"(DR™ (3 1,,), (8,,0,,€,), o (B 1,1,1), (B by ).

Io ananorvm c [4] dopmysy (1) HasoBeM BTOPBIM
YacTHBIM pacIvipeHVeM Oassl.

PaccmoTpuM paboTy MeToma Ha KOHKPETHOM
IIpUMepe, IPU 3TOM IIOJIOXVM B OCHOBY dopmyiy (1),
T.e. BTOpOe dYacTHOe paclivpeHyne 0asbl. B kauecTse
VICXOIHBIX TAaHHBIX, C Y4€TOM BO3MOXKHOCTH HasIbHETIIIe
BepudmKamym, OymeM  WCIIONIB30BaTh  STaJIOHHBIE
TpeyronsHble HY ¢ paBHOMepHBIM, HepaBHOMEPHBIM,
BO3PACTAOIIMM M YOBIBAIOIIIM TWUIIOM pacIIpefiesieHs
npu m=5 (cm. Tabm 1 B [6]). Tak Kak peammsariyst
dyuxm  FT(DR™) [6],

)= M

paccMaTpuBasiach B TO


http://infosecurity.nau.edu.ua/
http://jrnl.nau.edu.ua/index.php/Infosecurity
mailto:seilova_na@mail.ru

© Kazmirchuk S., Akhmetov B., Gololobov A., Gnatyuk S., Seilova N. The n-fold decrease method of linguistics variables, based on the private
database extension // Ukrainian Scientific Journal of Information Security, 2014, vol. 20, issue 3, p. 306-311.

OCYIIIECTBUM COOTBETCTBYIOIIVIe IIpeoOpa3oBaHMs IIpU
n=23.

ITycts n=2, Torna BelpaxeHue (8) mpuHUMaeT
BUI:

DRY((a,, b)), (8,,h,,¢,). (a;,b;,c,)) =

FT(DR((a,,b,,0.), (8,.b,,C,), (35,03, C), (34, b, ), (35,5, C5)). @

M5 maybHeVInmx IpeoOpa3oBaHWUM Ha OCHOBE
3agaHHOV (DYHKIVIM BOCIOJIB3YeMCS aHaTUTITIeCKUMI
BeIpakeHUsAMU (cM. dpopmyisr (3-5)) B pabote [6]. C
y4eTOM TOro, 4YTO # =2 BBIIOJIHUM CJIEIyIOLINe
IIpeobpa3oBaHms:

-2
s T2 -

a1(m—2) _ ki(m—Z) (al(m—l) + agm—l) _ A(m—Z)) /2 ;
bl(m—Z) — kz(m—Z) (bl(m—l) + bz(m—l) _ B(m—Z)) / 2 ,

cl(m—Z) — kl(m—Z) (cl(m—l) +c;m—l) _ A(m—Z)) / 2,

-2
s Tip 2 -
a.Emfz) — kl(m—Z)(aj(mfl) + aET;l) _ A(m—Z)) /12 ,
b(™2) = k, "D ("D " _B"-D) /2, 3)
D) = MDDy g2y
-2
s T2 -

(m=2) _ |, (m=2) 5 (m-1) (m-1) (m-2)
amnlz _kim (amnlz +amn11 —A" )/21

p(m-2) — kz(mfZ) (b,%nl;l) +pMm-D _ B(mfz)) /2,

m-2 m-1
) =" ey + e =4 12,
e k(™2 =2¢, /(¢ +cmY — Ay,
AMD =g 4 ™D (¢ =drmay  j=LM, m -
KOJIM4eCcTBO TEpMOB; 4, (i - a6CHVICCbI HVDKHETO

9 =2, 1 (B2 +B5Y - B D)

B™2 =p{™? +b{™™® (b, =drmac bj - abciycca BepHIMHbI

OCHOBaHMs);

TpeyroylbHMKa, a j =1,m, m - KO4ecTBO TepPMOB).

st ocyImecTeieHMs Iepexofa OT 111 TePMOB K
m-2 peaJmsyeM IIOACTaHOBKY B BeIpaxeHue (3)
smauenuit a7, b, ¢ P u 1.0, U3 paborwr [6] (cm.
dopmyisr (3-5)). ITocite HECIIOXXHBIX MaTeMaTUYeCKVIX
1IpeoOpa3oBaHMyL IIOJTyYMM CIleIyIOIIVie aHaITIYecKye

BBIPpa’KEeHVI:
-2
s T2 -
M g™ _ oM | oM , pa(m) , om)
amd = = —2a," —ay" +a " +2a," +a,
—a(™ —2a{™ —a{™ +cM, + 2¢™, +cM

oy —b™ 2B M 4 ™ ¢ opm | pim

(
o= 20 ™ + b, + 207 + 6
ma_ —an —2af” —a +c¢™ +2¢" +c{”
C = X
P72 a —a™ o 1 26, 4 M
(m-2)
TDRJ -
(m) m _ g(m 4 g(m CONMPN !
- —2a," -3 +a;" +2a5] +aj;
-2 ’
a™? = _a™ _2a™ —a{™ 1™, + 2¢ + ¢
—b™ —2b{™ —b{™ +b{™ + 2b{") + b{7)

b = b 20" ~b{" +b{, + 20} 4B
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(m) (m _ o(m) _ o(m) (m | o(m
- —28," —a," +c¢j" +2¢7) +¢;

c(.mfz) — j+1 j+2
P o 2a a2 o
(m-2)
TDRm—Z -
(m) (m) (m) (m) (m) (m)
am-2) — & - 2a2 —8 tan,+ 2am—1 +an
m-2 T ’

di
~a™ — 22l — 2 + ¢, 1 207, + ¢ "

(m) (M) _ p(m . py(m m) | pm
m2 B =20," =™ +b ", + 2" + by

bi,? = by,
"2 g™ —2p(M — b 4 b™) 4 2bM +pM
o _ A" =280 " vl 260 sl

cm—z - m (m) ~dr?

—a™ —2ai™ —al™ +c™, +2¢™ +c

m
(C4 =A¥max; j=m, m - KOJVYECTBO TEPMOB; 4j, Cj -
abcrycecsl HYDKHETo OCHOBaHWMS; by, =drmax; bj - abcrimcca
BEPLIVIHBI TPEYTOJIbHIKA).

IIpumep 1 - PaBHOMEPHBIV THII
pacnpenenennsa. Hanpumep, nmycrts mia mannon JIIT
npu m=5 HY npuaumartor sHauenws:: T, = (0; 0;

2222)ir, To = (1L11; 25; 4444)r, To, = (33,33; 50;
66,66)ir, Tor, = (5555 75; 88,88)ir, Tom = (77,77; 100;

100)zr. YunTBIBast 5TV ICXOHHBIE JaHHBIE 1 hopmyITy (4)
BBIIIOJIHVIM COITIACHO BBIpakKeHWMs (2) COOTBETCTBYIOIIVE
IIpeobpa3oBaHIs.

B pesysbTaTe IOHVDKEHWMS KOJIMYECTBa TEPMOB

JIIT ma 2 mopsnaka, moimydmM, Hampumep, s DREG)
3

T[()g) = UTDRI =

=1

aiegyomnime SHa4YeHWA:

{«HesmaunmrensHbIl puck Hapymenus Vb» (HP),
«Crertenp pucka Hapymenus Wb cpemusas» (PC),
«Crertenp pucka Hapymenus VB Beicokas» (PB)),
YNUCIIOBBIE  OKBUBAJIEHTBl  KOTOPBIX Wil Tpg
unTepnperupytotcs kak & =0, b® = 0, ¥ = 42,39,
T.e. Tpp =(0; 0; 42,39) 1r, a Ty, = (26,92; 50; 73,08)1r m
Tor, = (57,69; 100; 100).r. Ecrm mposectw cpaBHeHwme

[TOJIy Y€HHBIX Pe3yJIbTaTOB U IIPUBEIEHHBIX B paboTe [6]
(cM. Tabi1. 3), TO MOXHO CHIeJIaTh BBIBOZ, O KOPPEKTHOCTI

pea30BaHHbIX mpeobpa3oBaHMT TOHVDKeHU
Hnopsijka.
I'padwrgeckast ~ wMHTepIpeTaryisi  ITOIyYeHHBIX

3TaJIOHOB PaBHOMEPHO pacHperiesleHHbIX TPeyroJIbHbIX
HY npusenena na puc. 1.

'Li(dr)

0,8 \ /N /
06 \\ /
0.4 N, /
02 A, v

N /
0 i i ' “ar

0,00 20,00 40,00 60,00 80,00 100,00

e HP PC ==e=PB

Puc. 1. TepMmbl 3TaJIOHHBIX 3HaY€HWUV pABHOMEPHO

pacnpenenennsix TpeyroisHbix HY st JITT DR mipu Té;)

AHaJIOTMIHBIM 00pa30M peav3yeM TIOHVDKeHVe
Ha 3 mopspaka. [ peaymsanyy 3amaHHON PYHKIIUN
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BOCIIOJIBb3yeMCsI BBIPaKeHMSIMY 13 paboTsl [6] (cMm. (3-5)).
C yueroMm ocyITecTBIeHNsI ITpeoOpasoBaHus IIpu 1 =3
STV BBIPAXKEHVSI MOXHO IIPEACTaBUTh B CIIEAYIOIIEM
BUIE!

s Té;‘;a

a:l(mfa) — kl(m73) (afmfz) + agm—z) _ A(m—S)) / 2 ,
bl(m—3) — kém—3) (bl(m—Z) + bém—z) _ B(m—Z)) / 2 ,

cl(m—3) — kl(m—3) (cl(m—Z) +c§m—2) _ A(m—S)) / 2 ;

IS TE(,;”I’S) -
a§m73) — kl(mf3) (aj(mfz) + aET{Z) _ A(mf3)) / 2 ,
bj(m’3) = kz(m’a)(b](m’z) + b}T{Z) -B™%)/2, (5)
c§m73) — k1(m—3) (C§m72) +C§T;2) _ A(m—3)) / 2 ;
s TR -
) =k +ay) 4" ) /2,
bys” =k, " (b + b — BT ) /2,
P = D e - AT 12,
e k™9 =2¢, /("2 +cM? — A ;
AMD —g D L g ™MD (¢ =dp.c j=1m, m -
KOJIMUECTBO TEPMOB; @, ¢j - abCLMCCBI HVDKHEro

K9 = 20, 1 (677 + B ~ B 9)

B =p(™? 1 p{"? (b, =drmax; bj - abcricca BepITMHDL

OCHOBaHMS);

TPEeyTONbHMKa, a | =1,M, 11 - KOJINYeCTBO TEPMOB).

I ocyIecTBieHMs Iiepexora OT 11 TepMOB K
m-3 BBIIIOJIHMM COOTBETCTBYIOIIYIO IIOJICTAHOBKY B
soipaxenve (5) saawernr a" 2, b{"™?, ¢ Py .. (om.
dopmyny (4)). Ilocre HeCTOXHBIX MaTeMaTWIeCKVIX
11peoOpa3soBaHMyL IIOJIyYMM CIIeYIOIIVe aHAINTIYecKIe
BBIpaskeHVIS:

(m-3)
panjics TDRl -
s _ ~87 -3 3l a3 3+l
—a{™ ~3a™ 32" —al™ + ¢ + 3¢, + 3¢, +cm
- b7 =307 30 b0 4B 4 B0 30 b7
o™ — 30 —3b(™ —b™ + (™, + 30", +3h", + b
(M) _g5(m _ga(m) _ 4 o o) 4 3+m) 4 3+(m) 4 o(m)
U -3a," -3a," —a," +C " +3c,"” +3¢;" +C;
b7 Sam 3™ —3a™ —al™ ¢, + 3¢, +3c, + ¢
T(m*3)_

DR;

agm-s) _

—a{™ -3af™ —-3a{™ —a™ +a{™ +3a{") +3a7) + a7}
—a™ —3a™ —3a™ —a{™ +c{", + 3™, + 3™, + ¢V

~5™ — 30 36 — b + 5™ + 3 + 30" + b

dr?

(m-3) _ j+1 j+2 j+3 (6)
= "
b7 b — 30 3™ —b™ 1 b, + 30, + 30 + b
oy —a™ -3al" - 3a™ —al™ 1 ¢™ 1 36" 4+ 367 4 ¢7)
C: =
dr?
b S 3 -3 — a4, + 3¢, +3c, + ¢
(m-3) _
DR, 3
(m) (m) (m) _ 5(m) , o(m) (m) (m) | 5(m
A _ —-a, " =38, =38, —a, " +ay,+3a,, +3a, +a,
m-3

~a™ — 32" ~3a{™ —a® + ¢, + 36, + 36, + ¢+
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(msy _ —D™ =30 —36{ —b™ + b, +30(", + 307 + b
m2 T g™ —3p(™ — 3™ — ™ + b + 3h™, +30(", + b(™
(m)

m

Cars
~a™ 32" 32 — 2" +.c) + 36, + 3, 4.0 ¥

b

bdr’

(m) (m) (m) _ a(m)  (m) (m) (m)
o9 _ —a " =38, =38, —a," +Cys+3C,,+3C,, +C,

m-3

(C4 =drmax; j=1,m, m - KOTIECTBO TEPMOB; 1, Cj —
abCITVCCHI HYDKHETO OCHOBaHWSE, Dy, =drmax; bj - abcrmcca
BEPILVHBI TPEYTOIBHIIKA).

BOCHOJ_H:ByeMCH TICXOOHBIMI JaHHBIMM "3
HPENbIIYIIero IIpUMepa, BBITOJIHUM, B COOTBETCTBUE C
BEIpaykeHUeM (2), mpeobpasosanme (6). B pesymbrarte
ITOHVDKeHMsT KoimdectBa TepMmos JIIT Ha 3 mopsmka,
HojryummM, Harpumep, 1t DR cirefyrommye 3HaueHMs:

2
T2 =UTDRJ ={«Crenrenp  pucka Hapymenus Vb
=1

Hmskas» (PH), «Cremens pucka Hapymenus Vb
BbICOKasi» (PB)}, umcitoBble 5KBMBAJIEHTHI KOTOPBIX IS

Ty, uHTepHpernpyiorcs Kak a” = 0, b® =0, ¢ =
60,53, T.e. Tp, = (0; 0; 60,53) 1, a Tpe = (39,47; 100;

100).r. T'pacdudeckast wHTeprpeTanms IIOITy9YeHHBIX
stasionos HY npuseneHa Ha puc. 2.

4(dr)

1 \
0,8

\\

06 ~C
04 .
02 \.\

0 , S— dr

0,00 20,00 40,00 60,00 80,00 100,00
= PC PB

Puc. 2. TepMbl 3TaJIOHHBIX 3HAUEHUII PABHOMEPHO

pacnpenenentbix HY g JIIT DR npu TD(é)

Ilpu cpaBHeHUNM MOJIy4YeHHBIX pe3yJILTATOB WU
IpuBedeHHBIX B pabore [6] (cM. Tabm 3), MOXHO
YBUIETh WX IIOJIHOe coBHameHwue. Vcxops w3 3Toro,
MOJKHO cJIeJIaTh BBIBOJ] O KOPPEKTHOCTH peal30BaHHBIX
ITpeobpa30BaHNTI II0 ITIOHVDKEHVIIO ITOPSIIKa.

IIpumep 2 HepaBHOMEPHBII  THII
pacnpenenenus. PaccMorpum paboTy MeTroma Ha
HpUMepe HepaBHOMEPHO pacIpelleJIeHHbIX II0 ocu dr
Tpeyroyibabix HY co arepyrormmmm sHaveHmsiMi: Ty =

(0; 0; 20)1r, Tog, = (12; 27; 39)r, Top, = (30; 52; 59)ir, Tog,
= (56; 74; 78)Lr, Tpg, = (70; 100; 100)r (cm. Tab. 1 B [6]).
JIJ1st 3TOrO BBIIIOIIHIM, B COOTBETCTBIE C BBIP@XEHVEM
(2), mpeobpasosanme (4).

B pesymprare mim DRO) momyumMm 3HaueHMs
TEPMOB, YWMCIIOBblE SKBUBAJIEHTBI KOTOPBIX UL Tpg

unTepnperupyitorcs kak a® = 0, b® = 0, ¢ = 39,46,
T.e. Top = (0; 0; 39,46) 1, @ Ty, = (28,35; 51,03; 69,35)1r,
Tor, = (60,54; 100; 100).r. 'pacprueckas nHTeprpeTarys

IIOJIyUYE€HHBIX ~ 3TaJIOHOB  HEpaBHOMEPHO
neneHHbeix HY nipusenena Ha puc. 3.

pacrpe-
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£4(dr)
1 A
RN 7
0,6
\C 7
0,4
02 \\ /
0 ‘_—‘—‘—‘—A -
0,00 20,00 40,00 60,00 80,00 100,00
e HP PC  ==ge=PB

Puc. 3. TepMbI 3TaJIOHHBIX 3HAYeHMIT HEPaBHOMEPHO

pacnpenenensbix HY g JIIT DR npu Té;)

ITpu cpaBHeHWM IIOJIyYeHHBIX Pe3YJIbTaTOB U
NpUBeNIeHHbIX B paboTe [6] (cMm. Tabm. 3), BUOHO mMX
IIOJIHOE coBITafieHue. VICXoms U3 3TOro, MOXKHO CHesaTh

BBIBOT, o KOPPEeKTHOCTI Ppea30BaHHbIX
IIpeobpa30BaHNTI II0 IIOHVDKEHVIIO ITOPSTIKa.
IIpumep 3 - BO3pacTarommui THUII

pacupenenenns. [lokakxeM paboTy IIpesCTaBIeHHOIO
Metora it HY, KoTopele MMeIOT BO3PaCTAIOIINIL TUII
pacipesielieHMss 10 OoCM  dr CO  CJIEAYIOLIMMU
sHaveHVAMI: Tpp = (05 0; 10)r, Top, = (55 10; 25)1r, Tog, =
(20; 30; 45)Lr, Tpr, = (40; 60; 70)Lr, Tpe = (65; 100; 100)r
(cM. Tabm. 1 B [6]). )11 5TOTO BBHIIIOJIHMM, B COOTBETCTBIE
¢ BBIpakeHUeM (2), mpeobpasoBanue (4). B pesyrbrare
nojyunM  ciepyrome 3Hadenus HY ¢ umcnoBemMm
SKBUBAJICHTAMI — TDRI =(0; 0; 29,41)1r, TDRZ = (21,57; 40;
60,78)r,  Top, (52,97; 100; 100)rr. I'padpmueckas
VHTepIIpeTalys II0JTy YeHHBIX 3TaJIOHOB c
BO3pacTaoIIMM TUIIoM pactpenertenns HY npusenena

Ha puc. 4.
u(dr) /
/

1
0,8

0,6
0, 4 \\ /
\ /

OA—A—\A—l—A

0,00 20,00 40,00 60,00

A
dr
80,00 100,00

=—t—HP PC  e=ie=PB

Puc. 4. TepMbl 9TaJIOHHBIX 3HaU€HWV C BO3pacTaIOIIIM

pacmpenernenvem HY myrs JIIT DR mipu Té;)

IIpumep 4 - yObIBarOIIMI TUII pacIpeneIeHns.
Peammmsyem mpeoOpasosanmsas HY, xoTopble wMeroT
yOBIBafOIMiI TUI paclpefeleHnss MO ocu dr co
cnenyromvivu sHaveHMsIMIL: Top = (0; 0; 30)Lr, Tpe, = (30;
40; 55)ir, Tpp, = (50; 70; 75)Lr, Tor, = (75; 90; )ik, Top, =
(90; 100; 100)LR (cM. Tabs. 1 B [6]). [IJ1s1 5TOrO BBHIIOIHIM,
B COOTBETCTBUIE C BBIpakeHMeM (2), mpeobpasoBaHue (4).
B  pesyibrare HOIy4YMM ~ CIIeyIOIyMe  3HAYEHWS
TpeyrombH bix HY ¢ unciopsiMu sxksuBanientamm: Tpe
=(0; 0; 41,67)1r, Tpe, = (41,67; 60; 75)1r, Tpe, = (75; 100;

100).z.

I'pacdbrrgeckast wHTeprpeTanys —TIOJTy9eHHBIX
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3TaJIOHOB C yOBIBaroIMM TUIIOM pactpepenenvs HY
HpvBefeHa Ha puc. 5.

CpaBHeHMe  IIOJIy4eHHBIX  pe3yJIbTaToB B
npumepax 3 u 4 ¢ TpuBedeHHBIMM B pabote [6] (oM.
Tabs1. 3), MoKa3bIBaeT WX IOIHYIO WAEHTWIHOCTb, UTO

rOBOpVIT [0} KOPpeKTHOCTVI peaHVI3OBaHHBIX Hpe—
0Bpa3oBaHMII TIO TIOHVDKEHWIO TIOPSIITKA.
p(dr)
. \ /
0,8 —
0,6 \\ /
04 \\ /
02 N
0 & = ®- ; A
000 20,00 40,00 60,00 80,00 100,08"
e H P PC === T]B

Puc. 5. Tepmbl 3TaJIOHHBIX 3HAYEHWUI C yOBIBAIOITIM
pacripeniereriiem HY myrst JIT DR ripwr T

TakuM oOpa3soM, c IIeJIbIO COBEpIIIEHCTBOBAHVISA
paboTHI crmcTeMbI aHanM3a M oreHMBaHWs puickos Vb,
IpeyIoKeH MeTOf], N-KpaTHOTO IIOHVDKeHMs dYKciia
TepMOB C  WCIOIB30BaHMEM  BTOPOTO  YacTHOTO
pacmpens 6a3bl, B KOTOPOM 3a c4eT MOAVIPVIKALIVN -
KpaTHBIM paciivpeHueM (yHKIIMUY ITOHVKeHWS TepMOB
Ha OOWH TIOPSHAOK, pacIIMpsieTcsi BO3MOXHOCTB
dopManmzanym Ipoiiecca 3KBVBaJIEHTHOT'O
TpaHCchOPMIPOBAHII UVIC/Ia STAJIOHHBIX TepMoB JIIT Ha
n TIOPSIIKOB 6e3 TIpVBJIeYeHNs 9KCIIepPTOB
COOTBETCTBYIOIIEV ITPeIMETHOV 00JIacTL.
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Kasmipuyx C.B., Axmemo8 B.C., I'01040608 A.IO., I'namioxk C.O., Ceitro6a H.A. Memoo n-kpamnozo 3Hu3eHHA nopaoKy
AineBicmuunoi 3sMinnot Ha ocnoBi uacmkoBoeo posuupennsa basu

Anomauyia. B ocnoBy 6idomoi cucmemu anarisy ma oyinwobanHa pusukif saxaadeni memoou, wjo TPYHMYIOMbCA HA 00podyi
AiHeBicmuUHUX 3MIHHUX, kI DA3YI0MbCA HA eMAAOHHUX NAPAMEMPUYHUX MPaAneyienodibHUX HeuimKUX YUCAAX 3 PI3HOI0 KiAbKICHII0
BusnauarsHux mepmib, popmybanna axux no'asane i3 saiyueHHAM excnepmi6 Gionobionoi npedmemmoi obaacmi. Epexmubricme
npakmuyuHo2o BuxopucmanHa maxoi cucmemu 3asexums Gi0 i moxaubocmeii 0bpobaAmu pisni munu Hewimkux uuced i 6i0
onepamuBrocmi Bapitbanna  kisvkicmio mepmif 0e3 3aayuenHs HeoOXiOHux excnepmib. Iis Bupiuienns makoeo 3a60aHHA
NPONOHYEMBCS MEN100 N-KpamHoeao SHUKeHHA NOPAOKY ATHBICMUMHUX 3MIHHUX HA 0CHOBI Opyeoe0 npubammoeo posuiupens 6asu,
Akuil 0ae Moxcaubicmes popmanisybamu npoyec exBibarenmnoeo mpancgopmybanna uucia mepmi6 AineBicmuunoi 3SMiHHOI HA 1
nopaokib. Lle dosboaums yoockonasumu GionoGiony cucmemy anaisy ma oyinioBanns pusukié ingpopmayitinoi besnexu, 3a paxyHok
aémomamusayii npoyecy Moougpixayii pyHKyil N-KpamHUM 3HUXKEHHAM NOpAOKY 0e3 3aiyueHHA ekcnepmib BionoBioHol
npedmermHoi obaacmi.

Karouo8i cao8a: pusux, anasis pusuxib, oyiniobanna pusukié, cucmema aHaisy ma oyinioBanna pusukib, napamempu pusuxié,
Heuimxa 3MiHHa, mpancpopmybanns mepmib aineBicmuunoi 3MIHHOL, N-KpamHe 3HUKEHHS HUCAA MepMiB, mpuKymHi Heuimii
uycaa.

Kazmirchuk S., Akhmetov B., Gololobov A., Gnatyuk S., Seilova N. The n-fold decrease method of linguistics variables,
based on the private database extension

Abstract. The basis of known system analysis and risk assessment are methods based on the processing of linguistic variables, based
on the standard parametric trapezoidal fuzzy numbers with a different number of specific terms, the formation of which is related to
the experts assistance in corresponding subject area. The effectiveness of practical use of such a system depends on its ability to
handle different types of fuzzy numbers and speed variation of terms without the involvement of the appropriate expertise. To address
such challenge the n-fold decrease method of linguistic variables, based on the second private database extension that gives an
opportunity to formalize the process of equivalent transformation of terms number of linguistic variable on n-orders is proposed. This
will improve the corresponding system of analysis and risk assessment of information security, by automating the process of function
modification of the n-fold order decrease without experts” assistance of relevant subject area.

Key words: risk, risk analysis, risk assessment, analysis system and risk assessment, risk parameters, fuzzy variable of terms
transformation of linguistic variables, n-fold decrease terms number, the triangular fuzzy numbers.
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