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Apxurtekrypa oTkpbIToii P2P 061aunoii cuctembl / Xapuenko K. B. . // Bicauk HTY «XII».
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bi6miorp.: 14 Ha3s.

[Ipennaraercst apXuTeKTypa OTKPBITOW 00JIadyHON cucTeMbl Ha ocHOBe P2P cetu. Peanmsanus takoii
ApPXHUTEKTYpHl TO3BOJISIET TOCTPOCHHWE NPUBATHOM WM MyOnMyHONW  oOnmadHoW cuctembl. Ommcana
KoHIIeTHs mocTpoeHust P2P cetn n B3aumopeiictBue kiueHT-001ak0. Onrcan oOuiA MpoToKoJI 0OMeHa
JAHHBIMU MEKIY KIMEHTOM H 00JIaKOM.

KuaroueBble cji0Ba: BBICOKOMPOAYKTUBHBIE BBIYMCIUTEIbHBIE CHUCTEMBI, OOJaYyHbI€ BBIUYMCICHUS,
P2P cuctemsl, oO1ne 00auHble CHCTEMBI.

Architecture of an open cloud systems based on P2P networks is described. An implementation of
this architecture allows constructing public or private cloud systems. The concept of building P2P network
and client-cloud interaction is proposed. A basic protocol for data exchange between customers and cloud
system is described.

Keywords: high-performance computing, cloud computing, P2P systems, community cloud.

V]IK 004.94

0. 0. MYJIECA, Buknanay, JIBH3 «YxHY», Yxkropoa

TEXHOJIOI'TA KIJIBKICHOT'O ONIHIOBAHHSA NTPEJICTABHHUKIB I'PYII
BUCOKOI'O PU3UKY IHOIKYBAHHS BIPYCOM IMYHOJAE®IIAUTY
JIIOJANUHU B YMOBAX HEBU3HAYEHOCTI

Po3risinaeTbes 3amavya OIIHIOBAHHS MipU HAJIEKHOCTI OCOOM O TPYIU BHCOKOTO PHU3HMKY 1H(IKYyBaHHS
BipycOM iMyHOJe(IIUTY JTIOAMHU. P0O3p00sIeHO TEXHOJOriI0 KUIbKICHOTO OI[IHIOBaHHS NPEICTAaBHUKIB
TaKUX IPYIl 3 ypaxyBaHHSIM BHCHOBKIB €KCIIEPTIB Ta HEYITKOTO XapaKTepy BXIAHUX JaHUX.

KarouoBi caoBa: iHdopmaiiiiHa TEXHOJOTIS; Tpyna BHUCOKOTO PH3HMKY I1HQIKYBaHHS BipycoM
IMyHOAC(IIUTY JIFOIMHY; iHPOPMAIlIITHO-aHAIITHYHA CUCTEMA.

Beryn. Mogieni 1 MeToau KUIBKICHOTO OLIIHIOBaHHSI 00’ €KTIB € TIPEAMETOM 0aratbox
JOCTI/IKEHb, SIKI BEAYThCSl Y HANPSMKaX y3arallbHeHHS BIACTHBOCTEH 00’ €KTiB, MOOYA0BU
HOBUX MOJIEJICH, OI[IHIOBAHHS XapaKTEPUCTUK OO0 €KTIB, IO 3aCTOCOBYETHCA IS
PO3B’sA3aHHS NMPUKIAAHKUX 337a4 Y PI3HUX HAYKOBO-TIPUKIIAIHUX Tally3aX. 30KpeMa, 3a1aul
TAKOTO THUIy BUHHUKAIOTh y cdepi mpodinaktuku ta 60potsdbu 3 BUI/CHIHom mnpu
NPOBEJICHHI 3aX0/IiB 3 OXOIUICHHS MEIUKO-COLIaIbHUMHU MOCTyraMH MpeACTaBHUKIB TPYIl
Bucokoro pusuky iH¢pikyBanHs BUI (I'BP) [1]. [IpobnemuuMu 3amayamu, siki BUHUKAIOTh
B I[bOMY KOHTEKCTI, € 3a71a4l OIIHFOBAHHS KIJTLKOCTI OCI0 3 MEBHOT TEPUTOPIi (HACEICHOTO
MYHKTY YM PETIOHY), 110 Hanexath 10 ' BP Ta 3amaui Bu3HaueHHs 171 3aaHoi ocoOu, sika
XapaKTepU3y€eThCsl HAOOPOM IHIMBIAyalbHUX O3HAK, Mipu 11 HamexHocti g0 ['BP [2-3].
[Ipy Bu3HaYeHHI KUIBKOCTI 0ci0, 1m0 Hanmexats 10 ['BP, cnoemiamictu ycraHoB
npo¢inakTuku Ta 6opothou 3 BIJI, sik mpaBmiio, KepyroThCs pe3yibTaTaMu COLI0JIOTTYHUX
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JOCIIKEHb, AKI MPOBOAATHCS Ha TeputTopii Bciei Ykpainm [3]. B cBorw depry, mus
BU3HAYCHHS MipH HaJIeKHOCTI ocobu 10 'BP Takux iHCTpyMEHTIB HEMae, TOMY, IS 3aja4a
3aJIMIIAETHCS HEPO3B’513aHOI0. TakuM YMHOM, aKTyalbHOIO € POo3poOKa iHpopMaliMHUX
TEXHOJIOT1i JIsl OLIHIOBAHHS MIpH HaJIEKHOCTI ocoou 1o I'BP.

IlocTranoBka 3axaui. PosrnsHeMo taky 3amauy inmentudikarii. Hexait 3agano ocoOy
O, ska XapaKkTepU3y€EThCS BEKTOPOM 3HAUCHb O3HAK X =(X1, Xoyeuoy XM ), Ta MHOXUHY

O = {01,02,. .+, ON } 0ci0, 1110 Halle)KaTh KIacTepy, KOKeH eneMeHT MHOKuHE O, B CBOIO
4epry, XapaKTepH3yeThCsl BEKTOPOM 3HAYeHb O3HaK X’ =(X1 jr X2 j,...,XMj), J=LN 3
MHOXXMHHA oO3Hak K = {Kl, Ks,...,Kum } Ha ocHoBi 3amaHoi iH(opmamii HeoOXigHO
1IeHTU(IKYBATH 3aJ€KHICTh MIPH HAJIEKHOCTI 0OCOOM A0 KilacTepa Y BiJl 3HAYE€Hb O3HAK
y= F(Xl, Xoyeety XM ), 1 711 1aHO1 0cOOM BU3HAYMTH 11 Mipy HAJIEKHOCTI KJacTepy.

3BHuaiiHoO, 3aja4y ieHTU}IKalli po3B’A3yI0Th 3a JOIMOMOIOI0 METOJy HaWMEHIINX
KBaJpaTiB [4], METOJOM TPYMOBOIO BpaxyBaHHS apryMeHTIB [5-6], 3 BUKOPUCTAHHSIM
HellpomepexeBux TexHoorii [7-8] tomo. [IpoTe, 3acTocyBaHHs MepepaxoBaHUX METOIB
imenTudikamii 1Isi po3B’si3aHHS 3a7adi OLIHIOBaHHS Mipu Halle)XHOCTI ocobu no I'BP
CYNPOBOIKYETHCSI IEBHUMU TPYAHOIIAMH, IO MOB’S3aHO 3 MPOOIEMOI0 BUOOPY METPUKH
Ta TEPEeBEICHHSIMU HEUHCIOBUX O3HAK OCOOM y iX YMCIIOBMH €KBIBAJICHT. A TaKOX, CIil
3a3HauMTH, W0 chopMynbOBaHA 3a/Jada  XapaKTEPU3YEThCS  3HAYHOK  MIPOIO
HEBU3HAYEHOCTI Ta Cy0’€KTUBHOCTI y BXIIHUX JaHUX. Y POOOTI MPOMOHY€ETHCA TEXHOJIOT 1S
OI[IHIOBAHHS MIpH HaJIEKHOCTI ocoOu 1o 'BP, BukopucTaHHs SK J03BOJISIE BPaXOBYBaTH
BHCHOBKH €KCIIEPTIB Ta ONEPYBATHU 3 IKICHUMU 3HAYEHHSIMH O3HAaK.

Meton igentudikanii 4Jsi BH3HAYeHHA MipM HAJIEKHOCTI 0CO0M [0 rpynu
BHCOKOI0 pu3ukKy iHdikyBaHHs Bipycom imyHoaedinuty ogqunu. Ha nepmiomy etami
MiArOTOBKH 1HGOpMAaIIii 70 0OpoOKH 3a J0moMororw ocobu, mo npuiimae pimenns (OI1P),
OTIEPYIOYU JOCTYIHOIO CTAaTUCTUYHOIO, COLIOJIOTIYHOI 1H(oOpMalieo Ta mpodeciitHum
JOCBIZIOM, BUKOHYEMO PO30UTTS MHOXKMHHM O3HaK Ha MIIMHOXHHH 32 PIBHEM BIUTUBY Ha
coIiaIbHO-AeMorpadiqHui mopTpeT ocid, mo BxoaaTh A0 I'BP. [[ns BuUKOHaHHS Takoro
po36uttst OIIP mpomnoHyeTbes 3AIMCHUTH HECTPOTE PaH)XyBaHHsS O3HAK 3a BJIACTUBICTIO
BIUTUBY HAa MOXJIMBICTH BXO/keHHS ocobu no ['BP. Hexaii, B pesynpTaTi Takoro

pamxyBaHHS koxHiM o3Haumi K;, t=1M 3 muoxumHnm osznak K :{Kl,Kz,...,KM} 3a
SIKUMH OLIIHIOETbCS 0c00a, OyB MocTaBiieHUH y BiAnoBigHicTh paHr I, t=1,M . Toxi no
nepmoro piBHA |; lepapxii o3HaK BiHECEMO Ti O3HAKH, 3HAYEHHs pPAaHrIB SKUX €
MaKCUMaJIbHUM, TOOTO
l1={KtIn = max (1), t=1,M}-
t'=1,M

Ho npyroro piBHs |, iepapxii 03HaK BiAHECEMO Ti O3HAKH, 3HAYCHHS PAHTIB AKHUX €

MaKCUMAaJIbHUM CEPeJI TUX, 110 3aTHUIIIINCH, TOOTO

=K [ = max () t=1M
t'=1,M
Krely
Bianosigno, mo ocranHeoro piBHs || (L<M) iepapxii BimHecemo O3HAaKH 3
HAaWMEHIITUM 3HAYEHHSIM paHry, TO0To
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=K [ = max () t=LM}’ IL?&@'
t'=1,M
Kyel viefl,2,...L-1}
3adikcyemo A € (O; 1) — MOPOTOBE 3HAYCHHS (PYHKITIT HAJICKHOCTI.

BpaxoByroun Te, 10 B pe3yibTaTi poOOTH OMMCAHOTO HWKYE METOMY 1AeHTH(IKAIii
3aJIEKHOCTI MIpU HAJIEKHOCTI 0COOM 3afaHiil rpymi Bia ii colianbHO-IeMorpadiuHoro
nopTpeTy, OyZe OTPUMAaHO YMCIOBHM 1HTEPBA OI[IHOK Ta KOXHOMY piBHEBI C(hOpMOBaHOT
iepapxii kpuTepiiB Oyae BIAMOBIAaTHM HOBUW I1HTEpBaJ, HEOOXITHO 3aJaTH IpaBUia
y3TOJIKEHHS TaKUX 1HTepBatiB. ToMy, KOXKHUM JIBOM CYCIIHIM PIBHSIM i€papxii MOCTaBUMO
y BIINOBIAHICTH HpaBmwiIo (PyHKIII0, 3rOPTKY TOLIO) U, (l € {1,..., L —1}), 3a JIOMOMOTOI0
sKoro Oyjie MPOBOAUTHUCS Y3TOKEHHS OI[IHKU 00°‘€KTa MK PIBHAMH i€papxii.

Merton oOuucieHHS OIIHKKM 00°‘€KTa MOXXHA TPEACTaBUTH SK  HACTYIHY
MOCJIIJTOBHICTh KPOKIB.

Kpok 1. ®opmyemo HeuiTKy 6a3y 3HaHb AJIS TPYIM O3HAK BEPXHBOTO PIBHS i€papxii
03HaK, KA CKJIaJA€ThCS 3 TAKUX TPABILIT:

. 1. 1 - 1 1
Iy : sikmo X € Ay, i Xp € Ap, ..., 1 X € Ap, To yeCry

. 2 . 2 - 2 2
I skmo X € AL i X €A, ... 1 X € Ay, To yeC7, (1)
I1

A€ 7, — KUIBKICTb MpaBWI B HEUiTKiil 0a3i 3HaHb AJIs O3HAK MEPIIOro piBHA iepapxii; T; —

. T 2l : 7 7
7, * AIKIIO XleAll’l X2€A12""’1 XT, eAlTl,To yeC™,

KinbKicTh 03Hak Ha pismi |y ; dymxmii C*:[01]—[01], s=17.

HeuiTka 6a3a 3HaHb, K MpaBuiio, GOPMYETHCS 3 ypaxyBaHHAM CYMapHOTO PaHTy
KOXKHOTO TpaBWja, B 3aJEKHOCTI BiJl KUIBKOCTI €KCTEpTiB, SKi 3aJajid JaHEe MPaBUIIO Ta
KOMIICTEHTHOCTI ITUX €KCIIEPTIB.

Kpok 2. /{1 KoHKpeTHOTO HA0Opy 3HAYCHb O3HAK 3HAXOIMMO JIOT1YHE BUBEICHHS Ta
KOMIIO3HIIII0 HEUITKUX MHOXKHH [9], KOPUCTYIOUUCH hopMyTIaMu

Qg = Alsl(xlj)/\ AlSZ(XZj)/\"'/\ Afnﬁ)’ S ::L’_Tl’
C*(y)=as AC%(y), s=117,
pe(y)=CHy)v C(y)v---vCT(y).

OO06uncI0eMO 3HaYEHHS TPAHUIIb IHTEPBAJIIB OI[IHOK 33 TAKUMH MPaBUIIAMU:

& = yrg[i)nl]{ﬂ #e(¥)=uc(0), Ve >0 uc(y+e)< uc(0)}

by = ;Q[E)a)i]{w pe(Y)=uc@), V>0 puc(y—e)<uc (D)}
A€ & — SK 3aBrOJHO .
MaJie mificHe YHCIo. ol

I'padiuno 071 -

BHIJIEHHS IPaHUIb oy ! | |
IHTEpBaIy OI[IHOK MOKHA o E I |
300pasuTH  TakK,  SK oo : ! |
NOKa3aHo Ha puc.l: " \a b | !

Puc. 1 - [Ipuknaa BuU3HaYeHHS TPAHULb IHTEPBATY OI[IHOK
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VY pe3ynbTaTi TaKuX A1 OTPUMYEMO 1HTEpPBAI 3MIHU HEYITKOI OLIIHKH (al, bl)g [O, 1]
JUIst MipH HanexxkHOCTi 00°ekta ['BP Ta BiinoBiqHy HOMYy HEUITKY MHOXKUHY.

Kpoxk 3. IlpoBogumo nedazudikaliiiro HEUITKOI MHOKHUHHU, B PE3YJIbTAaTI OTPUMYEMO
OI[IHOYHY Mipy HajiexxHocTi ocoou no I'BP — x4 . V Bumaaky, sxmo u# <A, To, abo
poOMMO BHCHOBOK, 110 oco0a He HayexuTh 10 ['PB 1 poboTa anroputMy npunuHSIETbCS,
ab0 YTOUHIOEMO MOPOrOBe 3HAUEHHS A € (O; 1) 1 MPOJIOBXKYEMO POOOTY MeToLy. SIKIIO K
L= A, TO 3MIHACHIOEMO TIepexif 10 KoKy 4.

Kpok 4. Ananoriuno no Kpoky 1 — Kpoky 3, npoBoauMo 0OUYMCIEHHS AJi O3HAK
apyroro piBHA iepapxii |,. B pe3ynbprari, 0oTpuMaeMo IHTE€pBal 3MIHU HEUITKOI OL[IHKH
(az,b,)<[0,1].

Kpok 5. [IpoBoaMMO y3ro/IKEHHSI OTPUMAHUX Ha MOMEPEIHIX JBOX €Tanax 1HTepBaJliB
3a MONEpEJHbO BU3HAUYEHMM NPABWIOM Y3rojukeHHsS U,. IHrepBan, skuit Oyne
pe3yJIbTaTOM y3TOKCHHS 1HTEPBaJIIB HEUITKUX OI[IHOK, IO3HAYMMO Yepe3 (a, b)g [O, 1].

Kpoxk 7. Bukonyemo nedaszudikaiiito oTpuMaHoi HEUITKOT MHOKHHH, sSIKa BIAMOBIIA€
BU3HAYEHOMY 1HTEPBAILY (a, b). VY Bumajky, SKIIO MPU OTPUMAaHHI PE3YyJIbTYIOUOI OLIHKH
OyJi0 BpaxoBaHO 3HAYEHHsSI O3HAK BCIX DIBHIB iepapxii a0o, SIKIIO BUKOHYIOTHCS YMOBU
KpOKy 3, — TO pobOTy MeTOy 3aKiHueHO. [HakIIe, 3M1HCHIOETHCS Tepexia 10 KPOKy 4.

OTxe, B pe3yibTaTi IeIKOMY Ha0Opy 3HA4Y€Hb O3HAK, SIKI XapaKTepU3YIOTh 3aJaHy
oco0y, abo Oyne MOKJIaJeHO Y BIAMOBIAHICTH OILIHKA — //, fKa BigoOpaxkae Mipy
HaJICKHOCTI ocobm 10 3amaHoi rpymnu, adbo OIIP 6yme 3po6ieHo BUCHOBOK, 10 0co0a HE
HAJICKUTH JTOCIIPKYBaHI| TPYIIL.

Jlanuii MeTtoj; po3B's3aHHA CPOpPMYJIbOBaHOI 3ajadi igeHTHdikamii Z, 103BOJIsIE
NpAaLOBaTH HE TUIBKU 3 KUIbKICHUMH BEJMYMHAMHU, a ¥ 3 SKICHUMU IMOKa3HHKAMH, IO
po3mmproe cepu Horo 3acTOCyBaHHS.

MeToa no0y10BM He4iTKOI 0234 3HAHBb JJIs1 3214 KUIbKICHOTO OI[iHIOBAHHA
npeacraBHukiB I'BP. Posrasinemo 3agauy noOyaoBu HeulTKOI 0a3u 3HaHb. Hexaii qaHo
MHOXUHY 03HaK | = {Kl, Ks,.... Ky }, K1 GOPMYIOTH collialibHO-AeMorpadiuHuil mopTpeT
ocobu. HeoOxinHo moOyyBaTu HEUiTKy 0a3y 3HaHb, siKa CKJIalaeThes 3 mpaBui Buay (31).
Toni Mmetoa moOy1I0BM HEUITKOT 0a3M 3HAHb MOYKHA MPEACTABUTH SIK TaKy MOCIIIOBHICTh
KPOKIB.

Kpox 1. Jna koxxHoi o3Haku K, t=1T 3 mHO)uHH |, 3 nomomororo OIIP Oyxyemo
miHTBiCTHYHY 3MiHHY [10], TO6TO hopMyeMo I’ ATIPKU BUAY

<Kt’ X(Kt),Ut,Gt, Mt>’
ne X(K;) — repm-muoxuna o3naxu K, ; U, — yHiBepcanbHa MHOKHMHA HEYiTKMX 3MiHHHX
3 X (Kt ); G; — cuHTaKcHYHE MPaBUJIO U TeHEpyBaHHSI HOBHUX TepMiB; M, — cemaHTHYHa

nporeaypa, sika 103BOJISIE 3aaBaTh (PYHKIIIT HAICKHOCTI IJIs1 HEUITKUX 3MIHHUX.

[To3HauMMO €NeMEHTH TepM-MHOXKHUHU X (Kt) AK Xi; 3 (YHKIISIMH HaNeKHOCTI
Ay (%), me i =1, &, , &, — moryxuicts muoxuan X (K, ), t=1T .

Heuitki MHOXUWHU, sK TmpaBwio, abo 3amaroThes OIIP  6Ge3nocepenuro, abo
(OpMyIOTBCS 3a TOMTOMOTOI0 HenpsiMux MeTo i [11-12].

Kpoxk 2. 3agaemo miHrBicTuuHy 3MiHHY "Mipa HanexHocTi 10 I'BP" Takum ynHOM:

K — manexuicts ocoou 10 I'BP;
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X(K)= {Yl,fz}, ne  X'={ImoBipHicts HamexHoCcTi ocobu 1o I'BP Bucokal,
X2 = {ImoBipHICTHh HaNIexKHOCTI 0cobu 10 'BP Hu3bKa};

U =[04];

M — mnpouemypa 3aBHaHHS HediTKuX migMHOXuUH C; ="Bucoka iMOBIpHICTb
HanexxHocTi 10 I'BP", C,="Husbka imoBipHicTh HanexHocTi 1o I'BP". ®H nns takux
HEYITKUX MHOKHH JIOLUIbHO MOOYAyBaTH 32 TAKUMU MPaBUIIAMU

0, 0<u<a,
2
u—a a+l (2)
U)=<2l —— |, a<us——-,
ﬂcl( ) ( 6 j 5
2
1—2(1_”] At usr
1-a 2
Hc, (u)= Hc, (1-u). 3
I'padiku (yHKLIA BKAa3aHOTO THUILY
MaroTh Takuil BUJ (puc. 2) Sy,
Bubip mapamerpa a 3anexuTh Bin es| Ciu) -
0COGIMBOCTE TOYATKOBOT 3a1aui. o]

0,5

Kpok 2. [Tinbupaemo rpymy N
excriepTiB E = {El, E,,....Ep } st 02

024
0.1

IMPOBCACHHA CKCIICPTHOI'O OIMUTYBAHHA,

(popMyeMO aHKETy €KCIepTa 3 MUTaHb CF TR IFRE ST IE S
TAKOTO THITY: ’
"y BipHO, 0 AKIO Xjq i Xj p i ... 1 Puc. 2 — I'padix ¢pynxuii (2) — (3) npu

a=0,3

~

SlAn HE 1 . _ 1T
&ﬂwﬂ)X?,Vh—Lﬁ,t—LT.
CkrageHa TakuM YMHOM aHKETa OyJle MICTUTH T = Ky X Kp X+ +X KT IHTaHb.

Kpok 3. IlpoBonumo onutTyBaHHS ekcrnepTiB. OJHOYACHO 3 LKUM BU3HAYAEMO
KOC(ILIEHTH KOMIIETCHTHOCTI CKCIICPTIB 77, P =1, P, BUKOPUCTOBYIOYH OJIUH 3 METO/IB,

P
npeAcTaBiaeHnx B po3aiii 2. O6uuncmroemo H = an 2
p=1

Kpok 4. JI511 K0KHOTO MUTaHHS 3 aHKETU €KCIIEPTIB BU3HAYAEMO MOr0 paHr IUIIXOM
CyMyBaHHS KOC(QIII€EHTIB KOMIIETEHTHOCTI TUX €KCIIEPTIB, SIKi JaJI TMTO3WTHBHY BiJIIOBIIH
Ha 1€ MUTAHHS.

®opMyeMO HeuiTKy 0a3y 3HaHb 3a TaKUM HPUHIMIIOM: pO3TJsHEMO nuTaHHs "Yu

. v [ . vi =1lAn : __ __ (V)
BIPHO, IO SIKIIO Xj 1 1 Xj,p 1...1 X7, 10 X™?", | =Lk, t=1T.Ilosnaunmo cymapHuii
paHr nutanHg, yepe3 I . Akmo r > H, To y 6a3y 3HaHb 3aHOCUMO TaKe MpPaBUIO:

Akmo X, €Ay i X €A 1.1 X €A 10 yeCy.
VY Bunazaxy, skmo I < H, To y 6a3y 3HaHb 3aHOCHMO TaKe IPaBUIIO:

Axwo X, €Ay i X €A 1.1 X €A g 10 yely.
AHanoriuti Aii npopoOIsieMo AJ1s BCIX 3alUTaHb.
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EBpucTHKH 1M1 y3rOMKEHHSI HEUITKUX IHTepBaJiB OUIHOK NPHU PO3B'sI3yBaHHI
3aJa4i OUIHIOBAHHS MIipH HAJEXKHOCTI 0C00M [0 TIpPynM BHCOKOI0 PH3HKY
inpikyBanuss BIJI. BignoBimHo 10 ONMMCAHOTO BHUINE METOMY OIIIHIOBAHHS MIpH
HaJeKHOCTI ocodu 10 I'BP, BaxnuBy posib BiAIrpaiOTh MpaBuiia Y3TOKEHHS 1HTEPBAIIB
OIIIHOK, OTPUMaHUX Ha PI3HUX PIBHAX iepapxii o3Hak. Taki mpaBuiIa MarOTh 3a0€3MMeuyBaTH
peanizauito MexaHizmy BpaxyBaHHa OIIP 00’exTuBHMX (akTOPIB BIUIMBY Ha (POPMYBaHHS
I'BP. Cepen Takux (akTopiB BapTO BIA3HAUUTU TreorpadidyHi 0COOIMBOCTI PETIOHY, IIO
JOCIIKY€ThCS, PIBEHB KUTTS HACEJICHHS Ta 1HII COLIaIbHO-AeMOorpadiyHi MOKa3HUKH.

Tomy, mis 3abe3meueHHs BpaxyBaHHS BCIX OCOOJIMBOCTEH 3ajadi, MPOMOHYETHCS
NEKUTbKa MIIXO0JIB 1O Y3TO/UKEHHS 1HTEepBaliB oOIiHOK. Hexall nnsi BEepXHbOro piBHS
lepapxii O3HAaK 3 paHroM 7; OyJIO OTPUMAaHO IHTEPBAJ OLIHOK (al,bl), JUIsl HaCTYyITHOTO
piBHs 3 pamrom 7, — (@,,b,). Toxi mexi ysromkenoro intepany (a,b) moxma
0OYMCIUTH BIAMOBIIHO A0 OJIHIET 3 TAKUX €BPUCTHUK:

EBpucrtuka 1.

b :=max(b;,b,), a:=max(a,a,).

EBpuctuka, BU3HaueHa TaKUM YMHOM, HIBEJIIOE PAHTH O3HAK, aje MpH ii BpaXyBaHHI
OepyThCsl 10 yBaru JIMIIE MaKCUMAaJIbHI 3HAYEHHS TpaHUIlp 1HTepBamiB. JlaHwit migxina
JOLITPHO BUKOPUCTOBYBAaTH Ha TEPUTOPii, SKa XapaKTePU3yE€ThCS HETaTUBHUMHU
dakropamu Ta (ab0) BENMKUM piBHEM Mirpailii HaCeJeHHs, 110, SIK MPaBHIIO, 30UIbIIYyE
KUIbKICTh TipesicTaBHuKiIB ['BP.

EBpucruka 2.

b::bl_(bl_bz)ﬂ! a.= al_(al_az)n_z'
Th Th

[Ipu 3acTocyBaHH1 €BPUCTHKH 2 MPHU y3TOKEHHI THTEPBAIIIB OLIIHOK, SIKI OTPUMaHI Ha
JIBOX CYMDKHHMX PIBHSIX i€papxii O3HaK, OepeThCcsi 10 yBaru Te, y CKIIbKH pa3iB paHr
IPaBHJI HIDKYOTO PIBHS MEHILWH, HIXK PAHT MPABUJI BEPXHBOTO PiBHS i€papxii.

MOXIMBHUM € TaKOXX BHUKOPHUCTAaHHS IHIIUX €BPUCTUK, B 3alie)KHOCTI BIJ
0COOJIMBOCTEI MTOYATKOBUX YMOB 33]1a4i.

Indopmaniiina-aHaJiTHYHA cucTeMAa Uil OUIHIOBAHHS MipM HAJIEKHOCTI 0c00M
a0 rpynu Bucokoro pusuky iHdikyBannsa BIJI. Po3poOka indopmariiiino-aHamITHIHOT
cuctemu (IAC) mnst po3B’s3yBaHHS 3aj7adi KUTBKICHOTO OIIHIOBaHHS TpeacTaBHUKIB ['BP
nepeadayvae peanizalliio Takux 3aBAaHb:

— ¢opMyBaHHS COIIAIBHO-AeMOTpadigHOTO MOPTPETY 0COOH, 10 HANIECKUTH 10 [ BP,
Ha OCHOBI1 HAasiBHOI €KCMIEPTHOI Ta CTATUCTHYHO1 1H(OpMAITi;

— BUOIp €KCIEPTIB Ui MPOBEACHHS €KCIIEPTU3 Ta BUBHAYEHHS iX KOMIETEHTHOCTI;

— BU3HAYEHHsI Mipu HaJlexkHOCTI ocobu 10 ['BP.

IAC, saxa Oyae cynpoBOMKYBAaTH BUPILIEHHS BKa3aHUX 3aBJaHb, JO3BOJIUThH IIBUJIKO 1
SAKICHO TIPUWMATH PIMICHHS CIEIIaTiCTaMU Taly3eil OXOpOHHU 3/I0pOB'A Ta COILIOJOTI, B
npoueci BussBieHHa [ BP Ta poOoTu 3 npeacTaBHUKaMU JaHUX TPYII.

Opnum 3 etamiB po3podku IAC € anamiz Ta aeramizaiis il JOT1YHO-CTPYKTYPHOL
cxemu. Cepen (yHKIIIM, SKi TOBUHHA BUKOHYBaTU po3poditoBana [AC, MokHa BUALTUTH
NPOrHO3YBaHHS  KIIBKOCTI MpPEICTaBHUKIB LIJIbOBOI TpPyNH, aHali3 COIaJIbHO-
neMorpadiyHOTO MOPTPETy OCOOM Ta BHIAUICHHSI Cepeja HacesleHHs mnpeacTaBHUKiB ['BP.
Ha erami po3po6ku IAC BuHHKae HEOOXIAHICTH MOOYOBH ii JIOTTYHO-CTPYKTYPHOI CXEMHU,
KOHKpEeTH3allii CTPYKTYpH CHUCTEMH, YTOUYHEHHs OyJOBH 11 CKIAQJOBUX €JIEMEHTIB Ta
Y3TrOHKEHHS TIPUHIIUITIB X B3a€MO/III.
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[Iponiec moOyaoBu cTpykTypHO-JoridyHOI cxemu [AC TiCHO TOB'sI3aHUI 3 MPOIECOM
noOy0BH i€papxii 3a7a4, SKi BUHUKAIOTh Ha eTari npoektyBanHs [AC. Bka3zana cuctema
3aJla4 BKJIIOYa€ B ceOe TaKi eIEMEHTH:

— (opMyBaHHs MepesiKy 03HAaK — CKIAJOBHUX COIL1aJIbHO-IEMOTpadiyHOTO MOPTPETY
ocoOu, sIKi MalwTh 3HAYHWA BIUIMB Ha HWMOBIPHICTH 1i BXOJKEHHS 10 TPYIH, IO
PO3TIISAAETHCS;

— po3poOKa mpoleayp paHKyBaHHS O3HAK Ta MOOYJOBH JIIHTBICTUYHUX 3MIHHUX IS
HUX;

— po3poOka MpPOrpaMHOro 3a0e3MeueHHsl AJIsi MOMEpPEeAHbOT MIATOTOBKHM BXITHUX
JaHUX;

— po3poOKa 0JI0Ky 00pOOKH Ta aHaMI3y Pe3yIbTaTiB €KCIIEPTHUX OMMMTYBAaHb;

— BU3HAUEHHA CTPYKTYpH OaHKY JIaHWX, BCTAHOBJICHHS 3B’SI3KIB MK TaOIUIIMU, 1110
OyIyTh BKJIFOUCHI TyH;

— (hopmyBaHHS HEUITKOI 0a3¥ 3HAHB K OCHOBHOTO €JIEMEHTY OaHKy JaHUX;

— po3poOKa mpoueAyp st BBOIY, BUJAJIEHHS Ta KOPUTYBaHHS iHpopMaIlii 3 6aHKy
JaHUX;

aHamtnyaui O6nox IAC, B

SAKOMY peai3oBaHui
METOJ OIL[HIOBAHHSA MipH Puc. 3 — ®ynknionansHa cxema [AC

HaJie)xHocTl ocoou no 'BP.

Enox BuBOOY nanux

Baux ganux JAC |
— po3poOKa = :
anaiTiaaOro 6noky IAC. ) oo ~
dopmanbHa cxema « ¥ < T
. Busnauenus Pauxysanua 3aparma Koncrpyrosarnma
q)yHK]_I]OHyBaHH;I IAC BaTOBHX KpHUTEpiiB THHTBiC TICX | mpazw Ta moByaosa
. xoe QillieHTIB X Ta »| HeuiTkoi Gasu sHaHE
MOKa3aHa Ha puc. 3: o v moyaone
Ha puc. 3 mnokazano, '
o0 HAa  MONEPEIHbOMY
eTami po3B’s3aHHS 3amadi
3IACHIOETHCSL MIATOTOBKA A bror B
iHpopmarlii B YOTHPHOX
CTPYKTYpHUX OJIOKax 1 ii
pe3yapTaT HAAXOAUTh B

BucnoBku. B po60Ti po3risiaeTscs 3a1a4a OIIHIOBAHHS MIpH HAJIEKHOCTI 0COOU 70
I'BP. Byno BUKOHaHO MaTeMaTHM4Hy MOJENIb Ta PO3poO0JEHO METOJ sl PO3B’S3aHHS
chopMynboBaHOi 3adaui. Bumineno cucremy 3amad, sSKi HEOOXiHO pO3B’SA3aTH TMPHU
po3pobmi [IAC gna kimbkicHOro omiHoBaHHA mpenactaBHukiB ['BP.  TloOymoBano
dopMmanbHy cxeMy pyHKLIOHYBaHHA Takoi [AC.
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Haoituna oo peoxoneeii 15.09.2013
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TexHoJiorisn KiNIbKICHOT0 OLIHIOBAHHS TPEJCTABHUKIB I'Pyll BHCOKOI0 PU3UKY iH(iKyBaHHS
BipycoMm imyHonediuuTy Joaunn B ymoBax HeBuzHaueHocTi / MyJeca O. FO. . // Bicauk HTY «XIII».
Cepisi: Hosi pimenns B cydacHux Texnosoriax. — X: HTY «XIIIy», — 2013. - Ne 56 (1029). — C.172-179 . —
bibmiorp.: 12 nass.

PaccmarpuBaetcst 3a1a4a OIICHUBAHMS CTEIICHU MPUHAJICKHOCTH JIUIA K TPYIIE BBICOKOTO PUCKA
UHQULIUPOBAaHUS BUPYCOM HMMYHoOJAepHIUTa 4YeloBeKka. Pa3paboTaHa TEXHOJIOTHS KOJIMYECTBEHHOM
OLIEHKHU MPEJCTABUTEINICH TaKUX TPYI C YYETOM BBIBOJOB JKCIIEPTOB M HEYETKOTO XapakTepa BXOIHBIX
JTAHHBIX.

KioueBble cjoBa: MHPOpPMALMOHHAS TEXHOJOTHS, TPYIIA BBICOKOTO pHUCKAa HWHOHUIMPOBAHUS
BUPYCOM UMMYHOIe(DUIINTA YeI0BEKa, UH(POPMALMOHHO-aHATUTHYECKAsi CUCTEMA.

We consider the problem of estimating the degree of affiliation of a person at high risk of infection
with the human immunodeficiency virus . A technology for quantitative assessment of such groups , taking
into account the conclusions of experts and the fuzzy nature of the input data.

Keywords: information technology , high risk of infection with human immunodeficiency virus ,
information- analytical system.
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