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PO3POBKA CNOCOBY NOLWYKY TA CUCTEMM
MOro PEANI3ALII AnNA PO3NOAINEHUX
KOMMIOTEPHUX CUCTEM

B cmammi po3pobnieHo criocib nowyky iHgpopmauitiHux o6’ekmis, skuli opieHmogaHull Ha
pobomy & po3rodineHUX iepapXiyHUX KOMMIOMEpPHUX cucmemMax, a makox cucmemy peasniszauil
ubo2o crocoby. 3arnpornoHoBaHO BUKOpUCMOBY8aMuU pesie8aHMHICMb MOWYKO8UX Crlig i3
BUKOPUCMAaHHSIM paHay 3anumyr4vux Kopucmysadig, wo 003eosse 30iliCHI08amu KopuaygaHHs
nowykosux cnig. [MposedeHo ekcriepuMmeHmMarsbHy MepesipKy 3anporoHogsaHoi 0sopigHeeor
nowykosoi cucmemu.

Knroyoei crnioea: rnowykosa cucmema, criocib nowyky, pene8aHmHicme, PaHXy8aHHs.

B pabome paspabomaH crnocob noucka UHMOPMAaUUOHHbIX 06bEeKmMos, Komopbill
opueHmuposaH Ha pabomy 8 pacnpedernieHHbIX UepapXxuyecKux KOMMbIoMepHbIX cucmemax, a
makxe cucmemy peasnusayuu amoao crocoba. [NpednoxeHo ucrnonbL308amb pPeegaHMHoOCMb
MOUCKO8bLIX C/108 C UCIMO/Ib308aHUEM paHea 3arnpawusarouwux rosib3ogameriel, nosgosnsem
ocywiecmessnisimb KOPPEKMUPOBKY rOUCKO8bIX cros. [IlposedeHa 3kcriepumMeHmarnbsHas
rposepka npedrioxeHHOU 08yXypo8HeBOU MOUCKOBOU CUCMEMEI.

Knroyesnie criosa: rnouckoeas cucmema, criocob roucka, pesiesaHmHoOCMb, PaHXuposaHue.

In this paper a way of searching information objects was developed, which was designed to
work in distributed hierarchical computer systems and system of implementation of this method.
Proposed to use the relevance of search words using rank of requesting users, allowing you to
make adjustments to the search words. An experimental verification of the proposed two-level

search engine.

Key words: search engine, search method, relevance, ranking.

AHani3 npo6Jjemn i mocranoBka 3aBaanas. OqHIM
i3 OCHOBHHUX €JIEMEHTIB po0OTH 3 iH(pOpPMALI€I0 B Mepexi
Inrepuer € ii nomryk. Hanpukinaj, cTaHOM Ha IOYaTOK
2013 poKy YHCIIO JTOKYMEHTIB, TPOIHICKCOBAHUX TiTHKHU
MOIIYKOBOI cucTeMoto Google, mepeBUInIa TPUIbHOH
JIOKYMEHTIB. [lis 37iiCHEHHS TONTyKy po3poOiieHO
YUMaJI0 PI3HOMA@HITHUX IOIIYKOBHX CHCTEM, HailOuIbII
BxkUBaHUME 3 sKuX € Yahoo, Google, MSN, Yandex,
Rambler i Mail.ru. OgHak 1 MOMIYKY JOKYMEHTIB, IO
HaJIexkarth 10 Tiel 9u iHmMOi mnpexMeTHOI o00acTi,
KOpHCTYBadi [HTEpHETY HEPiIKO 3BEPTAFOTHCS J0 TEMATHIHHX
KaTaJIOTiB iHTePHET-PECYPCiB — CTPYKTYpOBaHUM Habopam
NOCHJIaHb Ha JOKYMEHTH BiAmoBigHoi TemaTwku. ToOTo

CxoBulLe gaHUX

OHOBJICHHSI CHCTEM TIONIYKY, TIOITYKOBHUX aJTOPHUTMIiB
TOILIO € BEJbMH aKTYaJIBHOI MPOOIEMOIO.
OCHOBHUMH IpoOJeMaMy, 3 SKUMH CTHKa€ThCS
KOpPHUCTYBad, €:
MpaBWJIbHE Ta YiTKe (OPMYIIOBAHHS IONIYKOBOT
mo 0Oe3nocepeJHhO BIUIMBAE HA  PE3yJbTaT

pazm,
MOIIYKY;

— BHUOIp €NeMEHTIB YTOUHECHHS, SIKi MOXYTh PO3LIUPHTH
HOIIYK, a00 HaBIaKH, 3BY3HUTH;

— BCJIMKA KUIBKICTh «iH(OPMALIAHOTO CMITTS», IO
OTPUMYETECS Y BiAMOBIIH HA 3aTIHT.

Sk npaBWI10, GLILIIICTH MOLIYKOBUX CHCTEM OYIy€TbCS
3a €XeMol10, 1110 NoKka3aHa Ha puc. 1 [1].

MowyKose Nowykosa

MallUHa

1
CnoBo :

Cucrema Pesynbtat

paHKyBaHHA noLyKy

Puc. 1. Cxema TpaanIiiiiHol MOIIyKOBO1 CHCTEMH
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Kiient ¢opmye 3anur Q, SKuil TPEACTABIAETHCA SK
koptex ciiB. IlomrykoBa wmammHa (cepBep) OTPUMYE
3amuT, poOUTH TMOWIYK y CBOeMy OaHKy maHux D i,
BUXOJUM 3 (YHKUII peneBaHTHOCTI JOKymeHTa D

KnieHT

3anom’sToBytounin
npucTpin

Bpaysep

Mogaynb
OCHalLLEHHS!
KOPWCTYBaLbKOro
iHTepdericy
PO3LUMPEHHSAM
MOLLYKOBUX
3anuTiB

O6’eaHaHa
Mepexa

3amuToM (), paHXKye pe3ylabTar, HIiCIsS YOro IOIIyKOBa
MAIllMHA BiJPaBIIsL€ KOPUCTYBAYy BiAMOBIIb.

Jis mpukiaxy Ha puc. 2 NMPEACTaBICHO PO3TOPHYTY
cxeMy (yHkuitoBaHHS nourykosoi cucremu Google.

CepBep

3anom’AToByo4UIn
npucTpin

Beb6-cepsep
MowykoBa
MalLLnHa
Mopynb
paHxXyBaHHst

CxoBue
-AaHnx

Puc. 2. biiok-cxema yHkuiroBanHs nourykosoi cucremu Google

KopucryBadi 31iiCHIOIOTH 3aIIUTH 31 CBOIX KIIIEHTCHKUX
CTaHI{ 32 IOTTOMOTOI0 Opay3epy Ta MOJYJII0 OCHAIICHHS
KOPHUCTYBAIbKOTO iHTepdeiicy pO3IIUPEeHHS MOUIYKOBUX
3aMUTIB, SKUH 3HAXOAWTBCS Ha 3amaM’SITOBYHOUOMY
npucTpoi. 3a J0MOMOTrO 00’€THAHOI MEpexki 3amuT
BIIIIPABJISIETECS CEPBEPY, HA 3allaM’sTOBYIOYOMY IIPUCTPOI
SKOTO MICTUThCS BeO-cepBep, 3 SKUM Opay3ep Kii€eHTa
OOMIHIOETBCSL BeO-1HGOpPMALIIEID, Ta SKHM BIANPABISE
3aIlUT MOUTYKOBIH MammHuU. [H(pOpMallis BUTATAIOTBCS 3i
CXOBHINA JaHUX, y (opMi BeO-TaHUX, PaHXKYIOTHCI 3a
JIOTIOMOTOI0 CTAaTHUCTHYHUX TOKA3HHUKIB (HAMPUKIIAJ,
KUTBKICTh TMOTPAIUISIHHS 10 3HAHIEHOTO JOKYMEHTa
MMONIYKOBHUX CIIiB) Ta IIEPEeAarOThCs KIIEHTY, IO
3/1iCHIOBAB 3amuT [2].

SIK cucTeMy paHXHUpPYBaHHS MOJKHA HAaBECTU Haii-
Oimpm wacto BHKOpHCTOBYBaHy cuctemy Okapi BM25
(6azyerbest Ha TF-IDF ¢yHKUiSX paHKUpYBaHHS), 1O B
PI3HHX CBOIX MOIU(IKALIAX [IMPOKO 3aCTOCOBYETHCS K Ha
Google, Yandex, Tak i OLIBIIOCTI IHIIUX TOITYKOBHX
cucremax. TF-IDF (Bix anrn. TF — term frequency, IDF —
inverse document frequency) — craTucTH9Ha Mipa, sKa
BUKOPUCTOBYETbCS [UISl OLIHKMA Ba)KJIMBOCTI CJOBa B
KOHTEKCTI JoKymMeHTa. Bara cioBa mpomnopriiHui
KUTBKOCTI BXXMBAHHSA IIHOTO CJIOBA B TOKYMEHTI, i 00epHEHO
OpoMopIiiiHa YacTOTi BXKMBAaHHS CJIOBa B 1HINHX
JIOKyMEHTaX KoJekuii [2].

Binpwiicte cucrem (Google, Yandex, Tomo) s
CTPOIICHHSI TIPOIECy TOIIYKY BiJTHOCHO KOpPHCTyBaua
MIPOIOHYIOTh <OKMBMH momyk». JKuBHH momyk — Le
(YHKIIiSI TTONTYKY, SIKa JI03BOJISIE TIEPETIIANATH PE3yIbTaTh
Oe3mocepenHbO TIpH BBEACHHI 3anuTy. KommaHiero
Google Oys10 MOMIYEHO, IO BBEICHHS 3alUTy 3alMae
Olmblme 4Yacy, HIXK TNPOYHMTAHHS pe3yiabTaTiB. Mix
HaTUCKAHHAMH KJIaBIIl HPOXOAMTb Y CEpPEeIHbOMY
300 miyicexyHa, a MOTJISA HAa Pe3yNbTAaTH 3allUTy 3aiiMae
Bcporo 30 mimicexkyna — y 10 paziB menme. OTxe, MOXXHa
OJHOYaCHO BBOJAWTH 3alUT 1 TEPErIsIaTH OTpPHMaHi
pe3yibTaTH 6e3 BTpaty gacy [3].
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T'onoBHa BiIMIHHICTB <OKHUBOTO MOIIYKY» Bifl 3BUYAWHOIO
MoJArae B TOMY, WIO0 KOPUCTYBad OTPHMYE MOTPiOHY
iHpopMmanito HabaraTo MmBHALIE, TaK K HEOOOB’I3KOBO
BBOJIUTH Bech 3anmuT. KpiM TOTO, B «KHBOMY MOIIYKY»
KOpHCTYBad OadWTh pe3yibTaTd TNPSIMO TPH BBEACHHI
TeKcTy. TakuM 4YMHOM, KOpPHCTYBaud MOXE 3MIHIOBATH
3aITUT, TIOKU He 3Haiine came Te, mo motpibxo. Haitbinpm
BarOMOI0O IIEPeBarol TaKOro IOMIYKYy € Te, IO
KOPHCTYBa4, HE MAIOUM YiTKOTO (DOPMYJIFOBAHHS KIFOYOBOT
¢pasy, Mae MOXIHMBICTD CKOPUCTATHCS HAKOMUYECHOIO
icTopi€fo 3amuTiB Ta KIIOYOBUX CIJiB, BHOpaTH 3
3aMpPONOHOBAHOI0 CIHCKY MONIYKOBY (dpasy [3].

AuJte iCHYIOUI (OKHBI MOLIYKM» MaroTh Heposiku. [lo-
niepire, Taki cucremH, sk Google, Yandex He BpaxOBYIOTH
KOMIIETEHTHICTh KOPHCTYBAYiB: 3alPOINOHOBaHI MOIIYKOBI
cioBa OOWMpPAIOTHCS HAa OCHOBI CTaTUCTHYHUX JAaHUX
(cxinbku pa3iB nourykoBa (hpasza 3ycTpivaiach y 3amurax),
i TOMy HoLIyKOBI ()pa3u, siKi MPOMOHYIOTHCS KOPUCTYBAYCBI,
HE 3aBXXAN 3aI0BOJBHAIOTH HOTO IMOLIYKOBUM HaMipaM.
[To-mpyre, 10 <«OKMBOIO IOLIYKY» BKJIIOYATHCS KIIFOUOBI
CJIOBa MOMYJISIPHUX [HTEpPHET calTiB SIK MOIIYKOBI CJIOBa,
sIKi, SIK IPaBUJIO, HEMOTPiOHI KOpUCTyBauy AJsl 34iHCHEHHS
TOIIYKY.

Omxke, BIOCKOHAJICHHS CHCTEMH IOIIYKY Ta MEXaHi3MiB
IUTS OTO 3MiMCHEHHS, IKi Oyau O M030aBicHI 3a3HAUCHUX
HEJIOJIKIB, € BAYKJIMBOIO TA aKTyaJbHOIO 3a/1aueto.

MeTo10 poGOTH € BJIOCKOHAICHHS CIOCO0Y MOUIYKY
inpopmaniiinux 00’€KTiB Ta po3poOka BiAMOBiIHOT
[OIIYKOBOI CHUCTEMH, IO JO3BOJIUTH HOKPAILUTH pelie-
BaHTHICTb PE3YJIBTATIB TOUIYKY BiXHOCHO IIOIIYKOBOTO
3aIIUTy KOPHUCTYBada i TUM CaMHM CIIPOCTHTH MEXaHi3M
TMOMIYKY.

BukJ/aneHHsI 0CHOBHOI'O MaTepiaJy.

Y pob6oTi Oyna 3ampomoOHOBaHA i/esl BUKOPUCTAHHS
IBOX IIOIIYKOBUX CHCTEM: OCHOBHOI (Bimomoil) i
JOKJIbHOI, B sKid Oyne 3ailicHroBaTvcs HoHepenHs
00po0OKa TIOITYKOBHX CIiB (TIepeX BiIMpaBKOIO B OCHOBHY
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MOIIYKOBY CHCTEMY) 3 YpaxyBaHHSM BHKOPUCTAHHS
HAKOMMUYEHUX MOMNepeHiX 3anuTiB. [Ipu mpomy B cuctemi
pamXHpYBaHHS JIOKAJIBHOTO MOIIYKOBOTO MOZYJS BHKO-
PHUCTOBYBAaTHMYTBCS JOAATKOBI Koe(illi€HTH, OTpUMaHI 3a
pPaxyHOK TIOMEpEeIHIX 3alUTiB i3 BUKOPHCTAaHHAM DPaHTIB
KOPHUCTYBadiB, LI0 3/iHCHIOBAIM IOLIYK (TOOTO ypaxyBaHHS
mpodeciifHocTi Toro, Xro podbuts 3amut). Lle n03BONMMTH
KOPUT'YBATH MOTOYHI 3alUTH 3 yPaXyBaHHSM HAKOIIMYEHOTO
«TOCBiTy» B I1iif 00JacTi.

TakuM 4MHOM, 32 pPaxyHOK KOPHTI'YBaHHS 3aluTy B
JIOKJILHOMY MOJIYJTi MiJBUIIY€ETHCS HMOBIPHICTD OTPUMAHHS
HAMOINBIN BIAMOBIMHOTO 3alUTy MOMIYKOBOTO CJIOBA.
BukopucraHHS paHry KOpPHUCTYBayiB HpHU3BelE A0 TOrO,
mo Bcs iH(popMarig, mo Oyme HakomudyBaThcs B 0asi
JaHWuX, Oyne po3moniieHa He PIBHOMIPHO, SIK B iCHYIOUHX
cruCTEeMax, a MpiopureTHO. Lle mpu3BOAUTh 10 MiIBHIICHHS

IHTeNeKTya’i3amii CHCTeMH, TOMY IO 3 SBIAETHCI
MOJKJIMBICTh KOPEI'YBaTH HEBIPHO 3a/1aHi IOIIYKOBI CIIOBA
TOLIO.

CxeMa Takoi IoLIyKOBOI CUCTEMH II0Ka3aHa Ha puc. 3.

Monyns monepenHs0i 0OpoOKHM aHalizye 3amuT Ta
BHOHMpae 31 CXOBHUINA MJAaHUX HAWONMKYI 3anUTH Ta
BIIOPSIIKOBY€E 3a PaHrOM KOPHUCTyBadya, ITICISA HYOTO
BIAIIPABIIIE KIIEHTY OOpaHi 3alIUTH Y BUIJIAAL HOIIYKOBUX
MiJIKa30K, /Ui MiATBEp/LKEHHs 3amuty. [lanmi kopucTyBad
BIANIPABIIIE HA CEPBEP OCTAaTOYHMH 3alUT, SKHH, Y CBOIO
4epry, BiIpaBisie 3amuT cepBepy. HeoOxinHa iHdopmartis
gicraethCs 31 cXoBuila JaHuX y GopMmi BeO-IaHUX,
paHXKyeTbCcs 3a JIOMOMOTOI0 MOJYJS paHXKyBaHHS 1
nepenaeTbes BeO-cepBepy Ta depe3 cepBep KIEHTY, IO
3IIHICHIOBAB 3aITUT.

Knient

Cepsep

Cepeep

3anom'siToBytoumin
npucTpin

Bpayaep

O6’egHaHa

3anom’sToBylouNiA
npucTpiit

3anom’saToBytoumit
npucTpii

O6'egHana

« 5) B mepexa

Kopuctysay

Mopynbe
OCHalLLieHHS!
KOPUCTYBAL|bKOTO
iHTepdeicy

Mogaynb
nonepeaHLOro
paHXyBaHHs!

API
Mowykosa
MawmHa

mepexa

PO3LIMPEHHSIM
TNOLLYKOBUX
3anuTis

API nowykoBot
MalnHn

Mogynb
paHXyBaHHs

Banutun
KOpUCTyBaYiB

JlokansHe
CXOBYLUE AaHUX

Cxosulue
-AaHuX

Puc. 3. Cxema cTBOpEHOI MOIIYKOBOI CUCTEMH

Takum ynHOM, KOpUCTYBad (OPMYE 3aAIINT:

0=1{9,-4,}. (M

e 4., — TOIIYKOBI ClloBa y TMONIYKOBiH (pasi
(3amuri), 7 — KiNBKICTH CIIIB Y 3aIUTY.
3araybHUI CIIUCOK 3alUTIB BUIJISNNAE HACTYITHHM
old  ~old

YUHOM:
o ={0™.0)"}, )

Jie m — 3arajbHa KUIbKICTh 3aITUTIB y CXOBHIII JTAHUX.
IIpu BBOII 3amHUTy KOPUCTYBa4 OTPHMYE BiIpaHKO-

o . o o old
BaHMI cruCcOK 3anutiB. KoxHuii Takuit 3amur ;" Mae
BIJIMOBITHUN BaroBHi KOeQiIlieHT — paHT KOpPHCTyBad 4;,

Jie i — TOPSIIKOBHM HOMep 3amuTy. EjleMeHT BimpaHko-
BAHOTO CIIMCKY BU3HAYAETHCS TAKUM YHMHOM:

0" = fig,.d(0,0,"™")}, 3)
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ranged . .
ze d(Q,Q ) — BigcTame Mk 3anuTamu;
i=1...n, n — KUTBKICTh HAKOIIMYCHUX MOMNIYKOBHX (pas3.
. o id
PesympratoM Takoi (ymkuii Oyzme Ttakmit @7, y

sikoro g, —>max, d(Q,0,

ranged

) — max .
V cBoto uepry, §; , BU3HaUaeThCA SK:

&g = = k_;' ) “4)

ge i=1..n, n — KUIbKICTh HAKOIMYCHHUX IOIIYKOBUX
¢paz; j = l..m, m — KiIBbKICTb €KCHEPTHUX OI[IHOK IS
BH3HAYEHHS KOMIETEHTHOCTI KOPUCTYBaya (PaHry).

JI1s IepeBIpKH JTi€3]ATHOCTI 3aMPOTIOHOBAHOTO CIIOCO0Y
nomyky Oynma po3pobieHa Ta TepeBipeHa ITOLTyKOBa
cucreMa 111 00poOKHM cIelialli3oBaHOi HAyKOBO-TEXHIYHOT
indopmari. Byna chopmoBana 6a3a i3 3amuTIB BUKJIaAadiB
Ta HAYKOBO-IIENAroriuHUX MpPAaliBHUKIB, 1€ SK paHr'H
BHKOPHCTOBYBAJIHCS TaKi OIIHKH, SIK: HAYKOBHHA CTYIiHB,
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KiTBKICTP HAyKOBUX IyOJiKamifi, HOCBiX BUKIAQTaHHA
JUCHHUIUTIHA. SIK OAMH i3 HPHUKIAAiB pOOOTH MOIIYKOBOI
cucTeMH OyJo 3aJaHO TOIIYKOBE CIIOBO «IT’€30ABUTYH».
[Ipu BukopucTaHHI BiZOMOro cmnoco0y MHOLIYKY
iHpopMamifiHUX 0O0’€KTiB Ta CHCTEMH IS WOTO
3maificHeHHs (32 puc. 2) MOMIyKOBAa MAlllMHA BHUajia
pesynpTat y 107 3ammciB, B sskoMy MOTpiOHA iH(MOpMAaITis
(moxymeHT) 3aliMalia Miclie BCEpEIHHI Pe3yJbTYH40ro
MacuBy iH(opMarii. [Ipn BUKOpPHCTaHHI 3alpONOHOBAHOTO
croco0y IONIYKY Ta IIOUIYKOBOI CHCTEMH MJIsI HOTO
3nilicHeHHst (pa3a Oyna BijpenaroBaHa Ha «yJIbTpa-
3BYKOBUIT ABUTYH». Y pe3yjbTaTi IOIIYKOBAa MallMHA Ha
YTOYHEHY NowyKoBy (pasy Buzpana 67 3anucis, IpUIOMY
rmoTpiOHa iH(pOpMAIlisT B Pe3yNbTy-I0YOMy MacwBi Oyna
YeTBepTOr0. TakuM YHHOM, IpPH 3aCTOCYBaHHI 3arpo-
[OHOBAHOI'O CIMOCO0Y MOIIYKOBUX 1H(QOpMALiHHUX
00’€KTiB OTpUMaHM OUIBII BUCOKUIT PiBEHb PEIEBAHTHOCTI

JIITEPATYPA

TIOIIYKOBHX 00pa3iB 3HAHNCHUX JOKYMEHTIB 1O ITONTyKOBOI
(hpazmu.

BucHoBkn. Y pe3ynbTati TOCHipKeHb Oyiia po3poliicHa
JIOKaJIbHA TIOIIYKOBA CHUCTEMa, sika MO)Ke OyTH BHKOpPHMCTaHA
B PO3MOIIICHAX KOMII IOTEPHUX CHCTEMax. Y CYKYITHOCTI
3 BIJOMHMH MOIIYKOBHMH MAIIMHAMH, 3al0POHOHOBaHA
cHCTeMa 3 MOJTYJIEM MOTMEPEAHBOT0 PAHKYBaHHS T03BOJISIE
[POBOJIMTU KOPETyBaHHS 3aIUTY, IO 30UIbLIYE pe3yibTa-
TUBHICTH MOIIYKY 1H(pOpMaIii.

TIpoBeneHi eKcepUMEHTATBHI TOCIIPKSHHS MITBEP I
Mpane3aTHICTh MOIIYKOBOI CHUCTEMM: IPH PO3MIIICHHI
JIOKAJBHOTO MOJYJISI B SIKOCTI MOCEPEIHUKA MiXK KJIIEHTOM
Ta CEpPBEPOM Ta IIPU BUKOPUCTAHHI 3AIPOIIOHOBAHOI'O
«OKWBOTO TIOMIYKY» (3 ypaXyBaHHSIM PaHTiB KOPHCTYBadiB),
CIIPOINYEThCS TpoLec MNOomyKy iHdopmamii, Ta sk
HACIIIOK, MiJBUOIYETHCS PEJICBAHTHICTh 3HAWICHUX
JIOKYMCHTIB.
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