YK 004.738.5

JI. b. YupyHn, B. B. KyukoBcbkuii, B. A. Bucoubka
Harmionansauit yHiBepcuteT “ JIbBiBChKa MO TEXHIKA”
kadenpa iHGOpMaIiHHIX CUCTEM Ta MEPEX

OCOBINMBOCTI METOAIB KOHTEHT-AHAJII3Y
TEKCTOBUX MACUBIB JAHUX WEB-PECYPCIB
Y MEXKXAX PETI'IOHY

© Yupyn JI. b., Kyuxoscoxuii B. B., Bucoyvka B. A., 2015

OnucaHo MeTOJ iHTerpOBAHOI0 ONMPALIOBAHHS HEOAHOPiAHMX iH(popMauUiiiHUX pecypciB
web-cucrem, sikmii IpyHTYETbCSI Ha MoJedi NMOJAHHS JaHUX SIK Y3rOIKEHOT0 TOEXHAHHS
3HaYeHb, MPaBMJ iX 300pakeHHs, MPaBUJ iHTepmperanii Ta cTpykTypu. MeToa mependaudae
JAEeKOMIIO3MIII0 3arajJbHOr0 Mpouecy Ha miamponecu iHTerpauii 3Ha4eHb, CHHTAKCUCY JAHMX,
ceManTukH i cTpykrypu. IlepeBaroro Takoro miaxoay Ao iHTerpaumiiHux mnpoueciB €
MOXKJIUBICTh iX BUKOHAHHS Ha PiBHI MeTacxeM JaHUX, L0 3MEHIIY€ KiJbKicTh 3BepHEHb /10
BJIaCHe JaHUX WED-cucTeM, 00CATH SIKHX MOXKYTb OyTH 3HAYHMUMHU. Y CTATTi 3alpPONOHOBAHO
MOJieJIb JKHTTEBOI0 LMKJIY KOHTEHTY B CHCTeMaX eJeKTPOHHOI komepuii. Mogenb omucye
NpouecH oNnpamnowBaHHsd iHpopMaLiliHUX pecypciB y cucTeMax eJ1eKTPOHHOI KOHTEHT-KOMepii
Ta CHPOIIYE TEXHOJOTiI0 ABTOMATH3Alil YNPaBJiHHA KOHTEHTOM. Y po00Ti NMpoaHAJIi30BaHO
OCHOBHIi IPo0J1eMH eJICKTPOHHOI KoMepuil Ta (PyHKIiOHAJILHUX CepBiciB yIIpaBJIiHHS KOHTEH-
TOM. 3aIIPONIOHOBAHO METO/{ YIPABJiHHS KOMEPUIHHAM KOHTEHTOM fIK €TAIl KUTTEBOI0 NHKIY
KOHTEHTY B CHCTeMAaXx eJeKTPOHHOI komepuii. MeTox ynpasiJiHHS KOMepUiifHUM KOHTEHTOM
omucye npouecu ¢popmyBaHHs iHGopMamiiHMX pecypciB y cHcTeMax eJIEKTPOHHOI KOHTEHT-
KOMepuii Ta CIpPOINy€E TEeXHOJIOTi0 YNpPaBJiHHA KOMepPUiifHUM KOHTEHTOM. Y uiil podori
NPOAaHATI30BAHO OCHOBHI NPOOJIEMH eJIeKTPOHHOI KOHTEHT-KOMepuii Ta (PYHKIiOHAJIBHUX
cepBiciB ONMpamiOBaHHS KOMEPHiHHOI0O KOHTEHTY. 3allPONOHOBAHMII MeTOJ /A€ MOMKIUBICTH
CTBOPUTH 3aC00M ONPANIOBAHHA iIH(OPMANiIHUX pecypciB y cHCTeMaX eJIeKTPOHHOI KOHTEHT-
KOMepLii Ta peanizdyBaTH HiIcHCTeMy YNPABJIHHS KOMePLiHHUM KOHTeHTOM. Po3risHyTo
NUTAHHA PO3PO0JIeHHS MeTOAIB Ta NPOrpaMHHX 3aco0iB ompamioBaHHA iHopManiiHIX
pecypciB y iHTepHeT-cucremax. CdopMy/ibOBaHO HOBMI MiIXiJ 3aCTOCYBaHHSI Ta BIIPOBAJI-
JKeHHs Oi3Hec-mpoueciB A moOynoBn Takux cucreM. Po3poOiieHo Meroam Ta mporpamHi
3aco0u onmpamnOBaHHs KOHTEHTY Ta iHdopManiiiHOro pecypcy.

Kiouori cinoBa: koHTeHT, iHGopManiiinuii pecypc, KOMepuiifHMiI KOHTEHT, KOHTEHT-
aHAJNI3, KUTTEBMH LHMKJI KOHTEHTY, KOHTEHT-MOHITOPHHI, KOHTEHTHHH MOWIYK, CHCTEeMa
€JIEKTPOHHOI KOHTEHT-KOMepIii, Web-pecypc, 3Ha4eHHs IaHUX, iHTerpauisi AaHUX, po3NoIiieHi
CHCTeMH JaHUX, HEOTHOPIAHI KaHi, 6i3Hec-TIpolec, CHCTEeMA YIIPABJIiHHA KOHTCHTOM, s KUTTEBUIA
LIMKJI KOHTEHTY.

In the paper the method of integrated processing of heterogeneous information resources
web-systems is described. This method is based on the modd of data description as a coherent
combination of data values, rules of data representation, interpretation rules and data structure.
The method involves decomposition of general processinto subprocesses of data valuesintegration,
data syntax integration, semantics and structure integration. The advantage of this approach is
that the integration process can be performed at data metascheme level. It allows to reduce the
number of access operation to very large data sets of web-systems. In the given article content
lifecycle model in dectronic commer ce systems is proposed. The model describes the processes of
information resources processing in the eectronic content commerce systems and smplifies the
content automation management technology. In the paper the main problems of e-commerce and
content function management services are analyzed. The method of commercial content
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management as the content life cycle stage in éectronic commerce systems is proposed. The
method of commercial content management describes the information resources forming in
electronic content commerce systems and automation technology that smplifies the commercial
content management. The main problems of eectronic content commerce and functional services
of commercial content management are analyzed. The proposed method gives an opportunity to
create an instrument of information resources processing in eectronic commer ce systems and to
implement the subsystem of commercial content management. The article discusses the
development of unified methods and software tools for processing information resources in the
Internet systems. A new approach to application and implementation of business processes is
formulated for the construction of these systems. The methods and softwar e tools of content and
information resour ce processing ar e developed.

Key words: content, information resources, commercial content, content analysis,
content lifecycle, content monitoring, content search, electronic content commerce systems,
web-resource, data value, data integration, distributed data systems, heterogeneous data,
business-process, content management system, content lifecycle.

Beryn. 3arajiibHa HocTaHOBKA NMP0o0JieMHU

Krnacu4Hni Mojeni Ta MeToIu Teopii 0a3 JaHWX OPiEHTOBaHI Ha OpraHi3alliro 30epiraHHs i omparo-
BaHHs CTPYKTYPOBaHMX NaHMX Y (akTorpadiuHux iHpopMaLiiiHO-MOMIYKOBUX cucTeMax. Haiuactime mi
JaHi € YHUCIOBHUMH 3HAUYEHHSIMH, IO ONHCYIOTh XapaKTepUCTUKH iHGOpMaLidHHX 00’ €KTiB. AJie 4yacTo
iH(OpMAITis TOJAETHCS Y BUTIIAI HE CTPYKTYpOBaHHMX MAaCHBIB TaHUX, a MACUBY KOHTEHTY. Ha BinmMiHy Bix
TpaAUIIHHUX 0a3 TaHWX, OPIEHTOBAHMX Ha MOBHE Ta TOYHE IMOJAHHS JaHUX JOCTATHBO IMPOCTOI 3MiCTOBOT
CTPYKTYpH, cucTeMu ompairoBans Web-pecypciB opieHTOBaHI Ha YacTKOBe, HAOIMKEHE TIOAHHS TAHUX
31 3HAYHO CKJIAJHIIIOK 3MICTOBOIO CTPYKTYPOIO, II0 TOJAETHCS HA BXOAI Y opMi KOHTEHTY. OCHOBHOIO
¢byHKIi€er0 Oyap-aKoi cuctemu onpartoBanns Web-pecypcis € inpopmariiine 3a0e3meueHHs] KOPUCTYBadiB
Ha OCHOBI BH/aBaHHs BiAmMoBimeil Ha iX 3amuTu. BumaBanHs cucremoro omparoBands Web-pecypcis
HEOOXITHUX JIaHUX Pealli3y€eThCs 32 JOMOMOTOIO TOJIOBHOI OMepalii — MPOBEICHHS KOHTEHTHOTO MOIIYKY.
Konmenmuuii nowyx € mpoueayporo migdopy KOHTEHTY, IO MIiCTUThH BIiANOBiIs HA MOCTaBIEHI KOpHC-
tyBaueMm nutaHHs [1-2]. Ha Biaminy Bix dakrorpadiuaux iHGoOpMaiiiHO-MOIIYKOBHUX CHCTEMH, SKi y
BIIMOBiIb Ha 3allMT KOPHUCTYBa4ya BUAAIOTh KOHKPETHI BigoMocTi ((akTH), CHCTEMH OIpAIFOBAHHS
Web-pecypciB y pe3yapTaTi KOHTEHTHOTO TOIIYKY HAJal0Th KOPHUCTYBAUY€Bi MACHB KOHTEHTY, 3MiCT SKOTO
BIJIMOBiIa€ HOTO 3aIuTy.

3B’ 130K BHCBIiT/ICHOI npoﬁ.neMn i3 BasKJIMBUMH HAYKOBUMMU Ta NPAKTHYHUMHU 3aBAAHHAMMU

KonTeHTHH# momnyK y cuctemi onpaitoBants Web-pecypciB 31iCHIOETHCS HA OCHOBI 3aIUTY, 110
HaIIMIIOB BiJl KOPUCTYBaya, Ha Mig0ip HeoOXigHoro oMy KoHTeHTY. [loTpeba KopucTyBava B akTyalbHii
Ta ONepaTuBHiK iH(pOpMAIli B Mpoleci MPaKTUYHOI TiSUTBHOCTI € inghopmayiiunoio nompeboio (II1). Tlix
niero oTpuMyBaHoro KoHTeHTy II1 kopucTyBadiB TMOCTIHHO MOAMQIKYEThCS, 3MIHIOETBCS 1 TpaHchop-
MyeThcsi. ToMy i1 HEMOXJIMBO OJHO3HAYHO BH3HAYUTH 1 omucatu. II1, ska mogaeTbes y BUJISAL ACSIKOL
MIOCTIIOBHOCTI BIACTUBUX il 3HAa4eHb y (piKCOBaHI MOMEHTH 4acy, Ta BUCIIOBIICHA IPUPOJHOI0 MOBOIO, 1 €
KOHMEHMHUM 3anumom, 3 SKAM KOPUCTYBa4 3BEPTAEThCs 10 ccTeMu onpairoBanns Web-pecypceis. Skiio
3allUT KOPUCTYBa4 HeEMpaBWIbHO copMylioBaB i BiH He BigoOpaxkae ioro piiicnoi IIT y momeHT
3BEpHEHHs /10 CHCTeMH orpairoBans Web-pecypciB, TO Mif 4ac KOHTEHTHOT'O MOIIYKY B Hiil (haKTH4HO
posrisaaerses He 11 kopucTyBaua, a KOHTEHTHHH 3alMT, Y BIAMOBIAL HAa SIKUH BUAAETHCSA KOHTEHT. OTXKeE,
peakiiro cucteMu omparioBarns Web-pecypciB HeoOXiaHO po3risaarty He suire BigaocHo II1, ame i momo
KOHTEHTHOro 3amuty. J{Jis mojaHHs LHMX BiIHOLICHb Yy cHcTeMax ompaitoBanHs Web-pecypciB € nBa
(byHAaMEHTabHI MMOHATTS: MEPTUHEHTHICTD 1 PENIeBaHTHICTh. [lepmunenmuicmio € BiINOBITHICTb 3MICTY
koHTeHTy II1 kopuctyBada. Konrenr, 3mict skoro 3amoBonbhsie 11, € nepTuHeHTHUM. Pereganmuicms €
BiJIMIOBI/THICTIO BMICTY KOHTEHTY KOHTEHTHOMY 3aIlUTy B TOMY BUTJISAL, B SIKOMY BiH c(hOpMyITbOBaHHM, a
KOHTCHT, BMICT $KOTO BIJI[IOBiJIae 3alMTy KOPHCTyBadya, € pPEJICBAHTHUM. ABTOMATH3allis MPOIECY
KOHTEHTHOTO TOIIyKy mOoTpedye Qopmarizamii MOJaHHS OCHOBHOTO 3MICTy KOHTEHTHOTO 3amuTy i
KOHTCHTY Y BHIVISI BiAMOBigHOTO moirykoBoro posmnopsupkeHns (ITPK) i morrykoBux o0pasiB KOHTEHTY
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(TTOK), anst 3anmCy SIKUX 3aCTOCOBYIOTH CIELialibHi MOBH — iH(pOpMariiiHi ab0o iH(pOpMAaIiHHO-TTOITYKOBI.
B mporieci mpoBeeHHSI KOHTEHTHOTO MMOIIYKYy B cHCTeMax ompatoBanHs Web-pecypciB BH3HaYaeThCs
CTYIIHb BIAMOBIIHOCTI 3MiCTy KOHTEHTY 1 3amuTy kopuctyBada 3ictaBiennsMm [1OK i3 [IPK. A na ocHoBi
TAaKOro 3iCTaBJICHHS MPUIIMAETHCS PILICHHS PO BUIaBaHHS/HEBHIABaHHS PEICBaHTHOIO/HEPEICBAaHTHOTO
KOHTEHTY. PillleHHs Mpo BUaBaHHs/HEBU/IaBaHHS KOHTCHTY y BIAIOBI/Ib HA 3aITUT NPUIMAETHCS HA OCHOBI
JiesIKoro HaOOpy MpaBuil, 3a SKUM I cucTeMa onpaitoBanHs Web-pecypciB BusHauae mipy 3micToBOT
6musbkocti Mk ITIOK 1 TIPK. Takuii HaGip mpaBun € xpumepiem 3micmosoi gionosionocmi K., sxuii

3a1aeThest siBHO/HesiBHO. Hacnipasni K, IpyHTYeThCs He Ha paHille BBECHOMY IOHSTTI PEJICBAaHTHOCTI, a HA

HOHATTI popmanvroi penesanmuocmi — BignosigHocti BMicTy [1OK i [TPK. @axmuuny penesanmuicmy, T0o6TO
3MICTOBY BIi/IIOBIZIHICTh KOHTEHTY IIIOJIO 3aIUTY, BCTAHOBIIIOE KOPUCTYBA4, HAMAralOYMCh 3PO3YyMITH iX BMICT.

AHaJi3 oCTaHHIX J0CTiAKeHb Ta MyOJiKanii

3araibHa QYyHKIiOHAJIbHA CTPYKTYpa cucTeM onpantoBanns \Web-pecypcis
Ha puc. 1 nogaHo 3aransHy giarpamy BapianTiB goBiibHOTo Web-pecypcey.
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Puc. 1. 3acanvua diaepama eapianmis doginbrozo Web-pecypcy

OO0OB’ I3KOBUM €JIEMEHTOM CHCTeMH ompartoBaHHs Web-pecypciB € KOHTCHTHO-TIOIIYKOBA ITiICHC-
tema. Jlo Ckiamy KOHTEHTHO-TIOIIYKOBOI IiJCHCTEMH CHCTeMHu ompairoBanHs Web-pecypciB BXoosTh
4OTUPU OCHOBHI MoayJi (puc. 2) [1-8]:

1. Monyns peectparii KOpECTyBa4a i BBEJCHHS 3aITHTY.

2. Monuynp onpalfoBaHHs KOHTCHTY.
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Puc. 2. 3acanvna gpynxyionanona cmpykmypa cucmemu onpayrosanns \Web-pecypcie
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KoHTeHT, 110 HaIXOIUTh Ha BXiJ cucTemu ompaitoBanus WeD-pecypciB, He CTpyKTypoBaHHH, HE
(dopmaroBanuii Ta He QopmanizoBaHuil. ToMy mifcucTeMa BBEJCHHS 1 peecTpaliii BUPINIye Taki OCHOBHI
3aBIaHHA: 30€peKCHHS OpHriHaly, (iNbTPYBaHHA KOHTEHTY; (opMaTyBaHHS KOHTCHTY, PyOpHKaLis
KOHTCHTY; BUSIBIICHHS KJIFOUOBHUX CIIiB; MPUCBOEHHS KOHTCHTY YHIKaJIbHUX ieHTH(DIKATOPIB (peecTpaitis),
a TaKOX BEJCHHs TaOIWI[ CHHXPOHi3alll iMeH (3a HeOOXiAHOCTI — 30epEe)KCHHS KOJMIIHIX IMCH); BHUSB-
JICHHSI TyOJIFOBaHHS KOHTEHTY; (hOpMYBaHHS JaiIKECTIB; 30€peIKEHHS KOHTCHTY B aHOTOBaHi# 0a3i JaHHX;
BUOIPKOBE MOIIMPEHHS KOHTEHTY MiX MOJIepaTopaMu cucTeMu ompaitoBanHs Web-pecypcis.

KontenT, 1o HaxonuTh, 6€3 BHECEHHS B HHOTO SKUX-HEOYb 3MiH NPSMYE Y MOJYJb 30€peKeHHS B
0a3i KoHTeHTY. ba3a KOHTEHTY € IPOCTOI0 CYKYIHICTIO (haiiiIiB, pO3MOAIICHOIO 3a KaTajloraMu. AJle TaKUi
TUN TOJAaHHS 0a3u KOHTEHTY XapaKTepU3YEThCs JIBOMA HEAONIIKaMU: Hee()eKTHBHUM BUKOPHCTAHHIM
JUCKOBOTO MPOCTOPY; HU3BKOIO MIBHIKICTIO AOCTYILY 32 BEJMKOI KiNBKOCTI (aitniB. Tomy s 30epiraHus
KOHTEHTY 3aCTOCOBYIOTH 3aCOOM CTHCHEHHS 1 IIBUIKOTO TMONIYKY KOHTEHTY. B IIbOMy BUMagKy MOIYJb
30epiraHHsi € CYKYIHICTIO CTaHmapTHHX abo cremianizoBanux 3aco0iB apxisamii, CYBJl Tomo mns
3a0e3MeYeHHs] MOXKJIMBOCTI IOCTYIY J0 JaHUX 3a IMOAaHUM 1ACHTHU(DIKATOPOM.

KontenT micis #oro peectparii Ta BBEJCHHS HAIXOAUTh HA BXiJ MOIYJIsl ONPALIOBaHHS, 3aBAAHHIM
skoro € (opmyBaHHS st KoxkHOro koHteHTy IIOK, B skuii BHOCHTBCs iH(opMallisi, HeoOXimHa s
noganbioro oro momyky. [IOK 36epiratorecst B iHpekci. Jloriuno iHmekc € TaOmuIero, psaKd sSKO1
BIJINOBIIal0Th KOHTEHTY, & CTOBIII — iHpOpMamiiHIM 03HaKaM, Ha OCHOBI SIKUX OYJYETbCS MOUTYKOBHH
o0pa3. Taka Tabnuus € CHIBHO PO3PiMKEHO0, 1 30epiraTu BCi 3HAYCHHS HEMAae CEHCY. TOMy BHUKOpHC-
TOBYIOTh TIpsMY a0o0 iHBepcHY ¢GopMy 30epiraHHs, TOOTO 3rOpPTKY TaONHII 3a psAAKaMU a00 CTOBIIIIMHU
BinmoBigHO. OCKIJIBKU TiJf 9ac 3ropTaHHSA TaONWIl CTPYKTypa IHIACKCY YCKIQJHIOETHCS, IS HWOTO
niaTpuMku BUKopucToBYI0Th CYB/I. 3anut kopucTyBaya micis Horo peectpallii Ta BBEJCHHS KOHTEHTHO-
MOLIYKOBa IIiICKHCTEMa IEPETBOPIOE Ha IIOLIYKOBE PO3MOPSIKEHHA 1 IepeJae B MOAYJb IOLIYKY,
3aBIaHHAM sKoro € 3HaxomxkeHHs B iHgekci IIOK, sxi 3agoBonbnstors IIPK BimHocHo K. Imentudi-

KaTOpH PEJICBAHTHOIO KOHTEHTY MOJAIOTh 3 BUXOLY MOIYJNA HOLIYKY Ha BXiJ MOIyJs 30epiranHs, KUl i
BUJIa€ KOPHCTYBa4EBi PeJICBAaHTHUN KOHTEHT.

IIpo6aema popmMaabLHOTO MOJAAHHS 3MiCTY KOHTEHTY

Henousikn mogaHHs KOHTEHTY NPUPOAHOI0 MOBOIO. [IpruposHa MOBa € yHIBEpCabHOIO 3HAKOBOKO
CHCTEMOIO, 1110 CIIYTY€ Al 0OMiHy iH(opMami€eo Mixk KopucTyBadyamu. OCKIUIBKU 3aIMT, IO HAAXOAUTH Ha
BXiJl KOHTCHTHO-TIOIIYKOBOi MiJCUCTEMH, 3alMCaHWil Ha MPUPOIHIAH MOBi, TO IOIIJIBHO I BUKOpPHC-
TOBYBATU SIK OCHOBHWI 3aci0 TMOJaHHS TEKCTOBOTO KOHTEHTY IIiJ] 4ac BChOTO IHMKIY (DYHKIIIOHYBaHHS
cucremu onparroBants Web-pecypcis. Are B cydacHHX crcTeMax OIeparlito BCTAHOBJIEHHS BiIOBITHOCTI
MiX 3aIIUTOM 1 KOHTEHTOM BHKOHY€E KOMII FOTEP, IO (PaKTUYHO BHUKIIIOYAE 3aCTOCYBAHHS MPUPOIHOI MOBH
SIK OCHOBHOTO 3ac00y IMOJIaHHS KOHTEHTY. Lle MOsICHIOEThCS ICTOTHUMH HENOJIKaMH TPUPOIHOI MOBH 3
MOTJISIY TEXHOJIOTIT aBTOMAaTHYHOTO OMPAIFOBAHHS KOHTEHTY.

1. Pisnomanimmsa 3aco6ié¢ nooanuns 3micmy xoumenmy. OCHOBHUM 3ac000M IepenaBaHHS 3MICTY
TEKCTOBOIO KOHTEHTY € JIEKCHKa MPUPOIHOI MOBH, ane (QyHKIIIO HeperaBaHHS 3MIiCTy BHKOHYIOThH IHII
€JICMEHTH. KOHTEKCT; MapaJurMaTH4HI BIJHOIIECHHS MK CJIOBAaMH; KOHTCHTYaJIbHI BITHOIICHHS MIDK
CIIOBaMH; TIOCHJIAHHSI Ha CJIOBA (CIIOBOCIIONYYCHHS, (hpa3u TOII0), paHille 3raayBaHi B TSKCTI KOHTEHTY.

2. Cemanmuuna HeoOHO3HayHicmb. KOHTEHT MPUPOAHOI0 MOBOIO € CEMAHTHYHO HEOAHO3HAYHHM
MEPEBAKHO Yepe3 CHHOHIMIIO Ta 0araTo3HA4HICTh BYKMBAHUX CJIIB.

3. Cunonimis € TOTOXHICTIO a00 OJIM3BKICTIO 32 3HAUYEHHSIM CIIiB, 0 BUPAXKAIOTh TE caMme MOHSTT,
SIKi BiZIPI3HSIOTHCS OJHE BiJ iHIIOrO ab0 BiNTIHKaMHU 3HAYEHb, a00 CTUIICTUYHUM 3a0apBieHHsSM, abo
OIHOYacHO oOOMa Ha3BaHMMHU o3HakamMu. CHHOHIMaMH HPUPOAHOI MOBU € OKpeMi cjioBa abo CIOBO-
CTIOJTYYCHHS.

4. bacamo3naunicmy XapakTepU3y€e MOXKIMBICTh HEOJHO3HAYHOTO PO3YMiHHS 3MICTY OKPEMHUX CIiB
npupoAHoi MoBH. bararozHauHicTh cIiB Ma€e JBa Pi3HOBUIM — MOJIICEMII0 1 OMOHIMIIO, SIKi MOIIUPEHIIi B
CHHTAKCHYHUX MOBaxX (HalpPHKIIAJ, CIOB’ SHCHKHX), HUK B aHATITUYHKUX (HAMIPUKIIAI, TePMAHCHKHX).
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Tabauys 1

PizHoBHIU OaraTo3HAYHOCTi B MPUPOIHiH MOBI

HasBa TiymaueHHst [Tpuxnanu

Ionicemiss | 36ir Ha3B Pi3HUX MPEAMETIB, MO MAKOTh OYIb-Ki | KoManOa (BIACHKOBHI TIAPO3IN, eKimax CyaHa,
3araibHi BIACTUBOCTI a00 O3HAakd. JI0 THIIOBMX | CIIOPTHBHA), npomins (COHI, Jasepa, CBiTia),
3arajbHUX BIIACTHBOCTEH, IO CIYTYIOTH 6a30f0 TOMI- | coHswnuk  (POCTUHA, CTEONO POCIHHH), O0360HU
ceMii, HaJeXaTh MOMIOHICT MpeAMETiB, iX Cymix- | (6arato J3BOHIB, J3BOHHUTH), Jidbko (HOpPT, MOraHa
HicTh (MPOCTOPOBa, THMYAcOBa TOLIO), & TAKOX | JIOAMHA), Mapka (TOLITOBA, aBTO, TOPIOBa),
0JIHaKOBe (DYHKITIOHAJIbHE TPU3HAYCHHSI. bamokiguuna (BITYM3HA, MiCLICBICTh OAaTBKIB)

Owmonimiss | 30ir Ha3B PI3HUX MPEIMETIB, IO HE MAIOTh 3arajib- | OucK (KOMITAKT-UCK, CIIOPTUBHUI JIUCK, KICTKA, JUIs

HUX BiacTHBOCTer. OMOHIMIYHI CJIOBA, TOTOXKHI 3a
HAIlICAHHAM 1 3BYYaHHAM, CIII BIIP3HATH BiX
omorpadiB — CIiB, IO MO3HAYAIOTH Pi3HI MPEIMETH,
OJTHAKOBI 32 HANWCAHHAM, ajie Pi3Hi 32 3BYYaHHSM,
HaTpPUKIaT. “3aMoK’ (mBepHmii) — “3amoK” (masarr).
AJle, OCKUIbKM KOHTEHTHO-TIOIITYKOBA TifICHCTEMA
OTIepye 13 3aIMTOM 1 KOHTEHTOM Ha MPUPOJIHIN MOBI,
BHACIIIOK dYoro (hOHETHKa MOBH HE Ma€ BHUPI-
IIAJIGHOTO BIUIMBY HA 3MICT KOHTEHTY, oMorpadu
MO>KHA MIPUPIBHSITH 10 OMOHIMIYHHX CITiB.

JIMCKYBaHHs 3eMI1i), nopox (U1 BOTHENAJIbHOI 30pof,
MIAITFOKA), Kpan (MalliHa, YMHBAIBHIK), epebins (y
IBHSL, JUI BOJIOCCS, TOPH, XBWII), xapi (Ipurpasa,
oui), mima (poku, JiTO), Kpora (HepeBa, MOJBCHKI
TPOII, ENEMEHT JKHBIICHHS), scer (mepeBo, siceH
JIeHb), eparama (30posi, Gpykrt), xoronxa (rasosa,
Tabsuii, Ha GeH303ampasIl), cmosneys (B 3eMIl, B
Tabnmii), mum (Ooropoxa, doBeH, 3aci® s
IUTaBaHHsl, TOKpHBANO), open (UrTax, Ok MOHETH),
eycenuys (Komaxa, B TPakTopi abo TaHKY), IaTH 2a3y
(peuoBuHY, MPUIBHININTH PyX), CHAUTH KO3aK HA
TiM 6oyl (CTOPOHI 4 YacTHHI TiNa), scypasens (MTax,
Oinst kpuHUIL), Koy (ITaxiB, ABEPHUH, My3UUYHHH, B
3emit), eytiko (IAIBKO, BEAMIb, MicALb), 7exio (i
3eMIIEI0, KapKo), donst (cyapba, wactuna), 2yoa (y
JFOWHM, B MOP(IIOTI 3aX0ay — raynreaxra, B MOpi
KepueHchka Iy0a), kpail (KiHEIb YOroch, 3eMIIs),
aucm  (NaBpOBHH, TMOBIZOMIEHHS), cmae (CTABOK,
cratd, Ha Kpail oOpuBy a00 Ha XHMOHMI IIUISIX),
3a0pano  (AIECTOBO, €NEMEHT IIOJoMa), mopba
(cymka, omsr), pykas (omsry, piuku), pox (My3uka,
Jnoist), eonst (cBoGoa, cria Bou), wiwka (Bin yaapy,
COCHOBa), Opyoicura (KiHKa, BIHCBKO), Xxaui6a
(qactmHa wo0OTa, JIETKO Ta JOCTYIHO), waiiba
(xOKeld, eleMEHT KpIIUIeHHsT), doiuta (3BYK JIOJIMHAE,
piBHUHA), yatinux (IJIs BOIH, JIFOIMHA)

5. Enincuicmy. Y KOHTEHTI Ha TIPUPOJHIA MOBI TPAIUISIOTHCS EIICH a00 MPOITyCKH ciiB. EmincHicTh
KOHTEHTY BiJIirpa€ HeraTHBHY POJib MiJ] yac Oe3rmocepeJHb0i poOOTH 3 HUM KOPHCTYBada. AJle BOHA HETATUBHO
BIUIMHE 1 B TOMY BHIAJIKY, KOJIM KOHTEHT IIPUPOJHOIO MOBOIO OIPAILOBYE KOMIT FOTEP.

IngopmaniiiHo-nourykoBi MoBu. HeMOXIUBICTD BUKOPUCTAHHA HPUPOIHOI MOBH SIK OCHOBHOI'O

3aco0y IMOJaHHS KOHTEHTY B KOHTEHTHO-TIONIYKOBIH MMiJICHCTEMi MPU3BOJIUTH 10 HEOOXITHOCTI 3acTOCy-
BaHHs IITyYHUX MOBHHX 3ac00iB. [npopmayitino-nowyxosor mopoio (ITIM) e creriamizoBaHa IITy4YHA
MOBa, NMPHU3HAYCHA YIS OMKCY OCHOBHOTO 3MICTY KOHTEHTY, 110 HAJXOIUTh B CUCTEMY, 100 3a0e3NeUuTH
MOXJIMBOCTI mojanbmioro nomyky [1-2]. ITIM cTBOproeThcsi Ha OCHOBI MPUPOAHOI MOBH, aje BiApi3-
HSETBCS BiJ HEl KOMIAKTHICTIO, HASBHICTIO YITKUX I'paMaTUYHUX MPaBHJ 1 BiJCYTHICTIO CEMaHTHYHOL
HeoZHO3HauHOCTI. IcHye nBa ocHoBHI Ty I[[IM: knacudikariiiii Ta IeCKpUITOPHI.

[MpuHIMTOBA BIAMIHHICTH MK IIMMH TUIIAMH MOB TIOJISATAE B MPOIIEAYPi 0Oyn0BH peueHb ((ppa3) MoBH.
VY neskux MoBax y iX JIEKCHYHWIA CKIJIaJl TIOPs 13 CIOBaMHM, IO O3HAYAIOTh TMPOCTI TOHSATTS, 3a3laJieriab
BBOJSITH TAKOXK CJIOBOCTIONYYCHHS 1 (ppasH, 10 BiAoOpakaroTh CKIaaHi MOHATTS. 1 3anucy 3MiCTy KOHTEHTY
IITM BHUKOPHCTOBYIOTB JIMILIE OKPEMI EIEMEHTH 3 IIbOr0 Habopy, 30KpeMa 1 TOTOBI CKIaAHI MOHATTS. DaKTHIHO
noOy/IoBa CKJIAJHMX CHUHTAKCMYHUX KOHCTPYKIIM 3amMiHeHa BHOOPOM BIiMOBIIHOIO CKJIAIHOTO TIOHSTTS
(y BUTIISII CITOBOCTIONYUEHHS a00 (hpasu) i3 TOTOBOrO HAOOPY, HAPHUKIIAL,

{ Honimuxa.Buympiwmns.@edepanvua, [orimuxa.Buympiwns.Pecionanvua, ..., lorimuxa.306niwns...}

3a J0MOMOT0r0 TaKuX MOB (kiacughixayitinux) KiacudikyroTh KOHTEHT, TOOTO 3apaXOBYIOTh HOTO 10
KJIACiB, MO3HAYeHUX JieKCHYHMMHU oauHuigiMu ITIM. YactkoBum Bumagkom kiacudikamiiaoi ITIM e
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pyOpHUKaTOp, TEKCUYHUMH OIMHHLISMH SIKOTO € Ha3BH TEMATUYHUX PYOPHK. 3arajiom MiA pyopuxamopom
nesikoi mpeamerHoi o6macti (ITO) po3ymitoTe opieHTOBaHMIA rpad, MO CKIAIAEThCS 3 HE3AICKHHX JICPEB.
Jlucts nmepeB Ha3WBaTHUMEMO pyOpuxamu — 00’ €KTaMH, IO IHKAIICYJIIOIOTh 3HAaHHS IPO KOHKPETHI
¢parmentn I10. Bcei HenucToBi BepmuHHM € KiacugikamiiHIMH POAOBO-BHIOBHMHU Yy3arajlbHEHHIMHU
JIMCTOBUX BEPLIMH 1 BUKOPUCTOBYIOTHCS JIMIIE JJIsl BBEICHHSI KOHTEHTHOTO MOLIYyKy. PyOpukaTtop gopmye
rpyna ekcnepriB, Ha mifcrtasi ix 3HaHb mnpo I1O 3 ypaxysanusm III kopucrtyBadis. Ha puc. 3 HaBezeHo
npukiazn pyopukaropa aeskoi [10.

Temamuka cucmemu onpayrosaHHs1

D)

Web-pecypcie

PigeHs N -1

\ ]\
0\1“\00

PigeHs N

Puc. 3. I[Ipuxnao pybpuxamopa

Hns pyOpukanii HayKoBHX poOIT MOKHa MOOYAyBaTH Pi3HI TUIHM OHTOJOTII mpeaMmeTHOoi o0macTi
O =<V, Q,F >, 3 neBHMMH BIaCTHBOCTSIMH, IEPEBAraMK Ta HEIOTIKAMU:

. Mozens O, =<V,{},{} >, ne V —ximouosi ciosa npeamernoi obiacti.
II. Mogens O, =<V, UV, {},F >, ne V, — Bci MoxuBi uiekcii, a 3acTOCYBaHHs aIrOpuTMy

CTeMIHTY Ui BiAcikaHHs (iekciii copMye MHOXKHHY OCHOB; V, — MHOXHHA OCHOB KIIFOYOBHX CIIB;
F — ckinuenna MHOkuHa (YHKIH iHTEpHpeTalii (akciomaTr3alisi, 0OMeXEHHS), 3aJaHUX Ha MOHATTIX YK
BisHOMmEHHsX onTosorii O s pyOpukarii Tekcry.

II. Mogens O, =<V, UV, UP),{},F >, ne V, — Bci moxumsi nekcii, a 3acrocyBanus

aJTOPUTMY CTEMIHTY JUIs BifcikaHHs duiekciit chopmye MHOXHHY OCHOB; V, —MHOXHHA OCHOB KJIFOYOBHX

.. ’ Va . . o .
cnis; (V, UP)) — nemarusauis yepe3 Bu3HaueHHs YaCTUH MOBH y peueHi (Tak 3Banmii POS tagging) ta

3aCTOCYBaHHs JIO CJIOBa INpaBWiIa CTEMIHTY BiIMOBIJHO 1O YaCTUHH MOBH; F — CKiHUeHHa MHOKHHA
GbyuKIiii inTeprperarii (akciomaru3satis, 0OMeXeHHsI), 33laHiX Ha TMOHATTIX YM BiTHOIICHHIX OHTOJOTIi

O st pyOpuKarii TekcTy.
IV. Mogens O, =<V ,{IS— A} ,{} >, ne V — kimo4osi ciosa npeamerHoi obnacri ta {IS— A} —

CIIOBHHUK PYOPHKH.
Mojens CHCTEMHU OHTOJIOTIH JIsi BU3HAYEHHsI PYOPHKH HAYKOBOI POOOTH:
o met domainy = inf
3° —< O a,{o omam},:‘m >

meta . . domain . . . cey .
Je O — OHTOJIOT'1sI MOBHU ():[JBI nepemaz[aqa), O — OHTOJIOI'1A IPEAMETHO1 oOacri (JI.H}I py6p1zn<an11),

—inf . . . .
E"™ —TeMaTvky HayKoBHX POOIT (1Sl IIKAHUX CIIUILHUX HATIPSMIB HAYKOBHUX JOCITHKEHB).

OcobnuBicTs kiaacudikamiiaux mMoB. OCKITBKK CKJIATHI TOHSATTS 3alal0ThCs 3a3Jaleriib, 10
[OYaTKy MPOLEAYPH 3alMUCy KOHTEHTY 3a momomororo I[1IM, cioBa, siki iX CTBOPIOIOTH, TaKOX Harepe
3B’s13aHi (CKOOpIMHOBaHI) MEBHUMH 3B’ si3kaMu. JI0 iHIIOro TUIy MOB Hanexath JeckpuntopHi I[IM, B
SIKUX JIGKCUYHI ONWHUIN Hamepes He 3B’ s3aHi KOHIENTYalbHUMH BiTHOMICHHSMU. CKIIaIHI CHMHTaKCHYHI
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KOHCTpYKLii — peueHHs abo ¢(pa3d — CTBOPIOIOTBCS B IUX MOBax 00 €IHaHHAM (KOOPIHHALIEI)
JICKCUYHMX OAMHUIb MiJ] Yac MPOLEeIypH MOAAHHS 3MICTy KOHTEHTY ciucTeMH. ['0ToBUX pedens abo ¢pas y
TaKMX MOBaxX HEMae€, TOMY BiZICYTHI OOMEXEHHS Ha YTBOPEHHsI CKIAAHUX MOHATH. DAaKTUUHO 3 HEBEIUKOI
KUTBKOCT] JIEKCHYHUX OAWHHLB LI MOBU JAlOTh 3MOTy OyIyBaTH PEYEHHs, 10 BUCIIOBIIOIOTH OYyIb-SKHA
3micT. Pospizusiors meckpuntopsi IIIM 3 epamamuxoro i 6e3 epamamuxu. llepmii xapakTepU3yIOThHCS
HasBHICTIO CYBOpPHX HpaBWi (POpMyBaHHS CHHTAKCMYHMX KOHCTpYKUid. Hampuknaz, skmo BHKOpHC-
TOBYIOTH AeckpuntopHy II[IM 3 mo3umiiiHOI0 rpaMaTHKOIO, B SIKil JUIS ONMUCY il MPUAHSATO HA MEPLIOMY
MicLi 3amucyBaTH Ha3BYy [ii, Janmi cy0’ekTa, a moTiM o0’ exrta wiel aii, ¢ppasza “Codis Tpumae irpamky”
Moske Burisiatd sk “tpumatd Codist irpamka”. Y ngeckpunropHux IIIM 0e3 rpamaTuku Takux MpaBUIl
HeMae, 1 MOpAAOK posraimryBaHHs jekcudHux oguHuibs B [IOK a6o IIPK me Bimirpae poni. Tobrto
HaBeJICHHI BUIIIE MPUKIIA] MOXKe OyTH OJHAKOBO MOJaHWUU MociimoBHOCTsMU “Tpumatu Codist irparika”,
“Codist pumaTu irpamka’ Tomo. Icayrots neckpunrtopHi IIIM 3 xonmponvosarnoro i 3 BUTBHOIO JIeKCUKOIO.
Jlexcuunuil CKiaj MEpUINX CTPOTO oOMexeHHH i1 3adikcoBanuii B cnoBHUKY IIIM, Toxi ik Ha JTEKCUYHUI
CKJIaJ iHIIMX HE HAKIaJaloTh XOJHUX OOMEXEHb, 1 BiH MOXKE MOCTIHHO IOMOBHIOBATHCA 3a PaXyHOK
JOJaBaHHS HOBUX JICKCHYHUX OAMHULIb.

AHaJii3 OTPHIMAHMX HAYKOBHUX pe3yJIbTaTiB

OmnpauoBaHHs BXiIHOI TeKCTOBOI iH(opManii

OCKiNbKM KOHTEHT, 1[0 HAIAXOIUTh Ha BXia cucremu ompamoBanus Web-pecypceis, 3ammcanunii Ha
NPUPOJHIA MOBI, B Hiii OOOB’S3KOBO IMOBHMHHA IPOBOJUTHCS OIEpallisi Nepekiaay TEKCTIB BXiJHOTO
KOHTEHTY 3 npupoanoi mou Ha I[IM. Tun BukopucroByBanoi I[IM icTOTHO BIJIMBa€E Ha CyTh MPOIIECIB
yIpaBIiHHS KOHTEHTOM Yy KOHKPETHHX cucTemax ompautoBanHs Web-pecypciB. ¥V pasi BHKOpHCTaHHS
neckpunropHoi IIIM Taka omepauis nepexiany € iHOeKCcyganHsm, y pasi 3aCTOCyBaHHS pyOpuKaTopa —
pyopukayicio. CporonHi cepen aeckpunrtopHux IIIM HaHOiNBIIOro HOMIKMPEHHS B aBTOMAaTHU30BAHUX
cuctemax omparitoBants Web-pecypcie HaOynun MoBU 6Ge3 rpaMaTuki i 6€3 KOHTPOIO 3a CIIOBHHKOM.
VY pa3si BUKOPUCTaHHS TOBOPSITH PO HOGHOMEKCIOBE IHOEKCYBANHS.

VY onepauii nepekiany BUAUIOTH ABa €TAIN:

1. AmHani3 3MiCTy KOHTEHTY 3 METOI0 BHJIIJICHHS 3 HHOTO BiJIOMOCTEH PO BiIoMi cUCTeMi 00’ €KTH,
IXHI1 BJIACTUBOCTI, a TAKO BIJHOILIEHHS MIX HUMH.

2. llopmanus nux Bimomocteir Ha IIIM, TOOTO yXBayieHHsS pIlIEHHS NPO NPHUIUCYBAaHHA LBOMY
KoHTeHTy BupasiB I[IM (mpo npueaHanHs BianosigHux Bupasis Ha [[IM B T1OK).

Etan anamizy 3MicTy KOHTEHTY IOB Si3aHMH 3 HEOOXiJHICTIO BHUKOPUCTAHHS JIHTBICTHYHHX 1
eKCTPAJIHTBICTUYHHUX 3HaHb. JIIHTBICTHYHI 3HAHHS € 3arallbHUMH I OJHi€] MOBH 1 Bke IOBOJI 00pe
¢dopmanizoBaHi, TOAl SK EKCTPATIHIBICTUYHI iCTOTHO 3anexath Bijg KoHkperHoi 110, a 3aBmanHs iXx
¢dopmamizanii € OgHUM 3 HaWCKIAOHIMMX. Y 3B'S3Ky 3 UM y CYYacHHX CHCTEMax OIpaIlOBaHHI
Web-pecypciB eram anamily KOHTEHTY HaluacTille 3BOAMUTHCS OO JIHTBICTHYHOTO aHami3y, IO
MPOBOJIUTHCSA 3 METOI Hopmanizayii cmiB 1 cioBocmonydeHb. [lig HopMmamizalielo ciiB po3ymiemo ix
MPUBEICHHS 0 KaHOHIYHOI (hopmu (HANpHUKIAI, s IMCHHUKIB — HA3MBHOTO BIJIMIHKY, OJHHUHU TOIIIO),
] HOPMATI3aIli€l0 CIOBOCIIONYYeHbh — HOPMAJI3allilo CKIIAJOBHUX 1 3amuc iX B TMEBHIN IOCIHITOBHOCTI
(HampuKIIa, CroYaTKy 3alHCYeThCsi OCHOBHE CIIOBO, @ MOTIM — 3ajexHi cioBa). HopmanizoBasi ciosa i
CIIOBOCTIOJTYYCHHSI € mepMiHaMu.

JliHrBicTMYHUIA aHAJIi3 KOHTEHTY CKIIQIA€ThCS 3 JIBOX €TaIliB. MOPHOI02IUHULL TA CUHMAKCUYHULL.

Meta mopghonociuno2o ananizy mojsrae B 3M00yTTi 0CHOB (ITiJI OCHOBOIO PO3YyMIEMO CIIOBOGOPMY 3
BiJICIYCHNM 3aKiHYEHHSIM) 31 3HAUCHHSIMH IPaMaTHYHMX KaTeropii (HampuKia, 4acTHHA MOBH, Pifl, YHCIIO,
BIJIMIHOK) /1151 KOYKHOI 31 ¢710BOGOpM. PO3pi3HIIOTE TOYHI Ta HAOIMKEHI METO I MOP(DOIOTiYHOTO aHAII3Y.
BukopucTanHsi clloOBHHKa CIOBO(OPM y TOYHHX METOJAX JAa€ 3MOTY JIETKO TOAOJIATH TPYAHOI Mopdo-
JIOTIYHOTO aHaji3y, TMOB's3aHi 3 TAKMMH SIBHIIAMHA B YKpalHCHKiH MOBI, SIK, HAIlPHUKJIAJ, YepryBaHHS
TOJIOCHHUX 1 MPHUIOJOCHHUX. 332 TaKOTO MiJXOJY 3aBAaHHS OTPUMAaHHS OCHOB CIIB i TpaMaTHYHUX O3HAK
3BOJIUTHCS TIEPEBAXKHO 10 MOIIYKY B CIOBHHKY 1 BHOOpPY BimmoBimHoi iHpopmarii (BiacHe x MopdoJio-
TiYHUM aHajIi3 TOTPiOHMI JIHIE B TOMY BHIAIKY, AKIIO CcI0BO(GOpMa He 3HaiifeHa B CIIOBHHKY). SIKIIO
CJIOBHHUK JIOCTaTHBHO TMOBHUH, MIBUAKICTh OMPAIIOBAHHSA MaTepiany IOBOJI BHCOKa, ajie 00’ €M HeoOXiIHOT
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nam’sTi B 2—-3 pa3u OUIbLIMiA, HDK y pa3i BUKOPUCTAHHS CJIOBHMKA OCHOB. Mop¢oJoriuHuil aHami3 3
BUKOPHCTaHHSIM CJIOBHHMKA OCHOB IPYHTYETbCS Ha (UICKTMBHOMY aHajli3i, MeTa SKOro — IpaBUIIbHE
BUJIiJIEHHS OCHOBHU clioBa. OCHOBHI TPYAHOIII BUKOPUCTAHHS IHOTO TiIXOMY IOB’ s3aHi 3 SBUIIEM OMOHIMIl
ocHOB cniB. 11106 ycyHyTH ii, mepeBipseTbcs CyMICHICTh BHIUJICHOI OCHOBH CJIOBAa 1 WOTO 3aKiHYCHHS.
B ocHoOBy HaOmmxeHHX METOAIB MOP(HOJIOTiYHOrO aHali3y MOKJIaJeHa rinoTe3a, 3TiIHO 3 KO0 32 KIHIEBUMH
JiTepaMu 1 OyKBOCIIONYYEHHSIMH MOKHA IMPAKTHYHO OJHO3HAYHO BU3HAYUTH TPaMaTUUHHUKA KJac CJIOBa.
Bracninok npoeneHHs1 MOP(OIOTiYHOro aHai3y MOXYTh BUHHKATH HEOJHO3HAYHOCTI MiJl 4ac BU3HAYCHHS
rpamMaTH4HOi iHpOpMarii, AKi JIKBIAYIOTHCS MIiCIs MPOBEACHHS CHHTAKCUYHOTO aHAJIi3y.

3aBIaHHAM CUHMAKCUYHO2O aHANI3y € 3IIACHEHHS TpaMaTUYHOTO pPO300py pedYeHb Ha OCHOBI
iHpopmalii, 3akianeHoi B coBHUKY. Ha poMy erami BUAIISAIOTH MiAMET, NPUCYIOK, TOMOBHEHHS TOILO,
MiX SKMMH BKa3ylOThHCS 3B’ A3KH 3 YIIPaBIiHHS y BUTTISIAL JepeBa 3aIe:KHOCTEH.

Bynp-siki 3ac00M CHHTaKCHYHOTO aHaji3y CKIQJAlOThCs 3 IBOX YaCTUH: 0a3u 3HaHb PO KOHKPETHY
MOBY 1 BIaCHE allTOPUTMY CHHTaKCHYHOI'O aHaji3y, TOOTO HabOpy CTaHAAPTHUX ONEPATOPiB, IO ONPaLbO-
BYIOTh TEKCT Ha OCHOBI IMX 3HaHb. /KepenoMm 3HaHb (TpaMaTHYHHUX) € JaHi, OTPUMaHi B pe3yJbTari
MOp(GOJIOTIYHOIO aHami3y, a TaKOX Pi3HI TaOnMLi, AKi anpiopi 3amoOBHEHI CTAaHAAPTHO 1 € Pe3yJbTaToOM
EMITIPUYHOTO OIMpALOBAHHA HPUPOJIOMOBHHUX TEKCTIiB JIOAMHOIO 3 METOI0 BHIUICHHS MEBHUX 3aKOHOMIp-
HOCTEH, SKi HEOOXiIHI JJIs MPOBEACHHS CHHTAKCHYHOro aHamizy. OCHOBOI WX TaOJMIb € CYKYITHOCTI
KOH(irypaiiii abo HabOpU BaleHTHOCTEH (CHHTAKCHYHUX i CEMAHTHKO-CHHTAKCHYHHX), 1[0 € CIIHCKaMU
JICKCUYHUX OJUHUIlL 13 BKa3aHHSAM JUIsI KOXKHOI 3 HHMX BCIX MOXJIMBHX BapiaHTIB 3B'S3KIB i3 1HIIUMH
OJIMHUIIIMH BHpa3y Ha MPHUPOAHii MOBI (TOOTO mOTeHIiHHKX 3B s13KiB). [1i yac mpakTHYHOI peasizarii
CHUHTAaKCHYHOI'O aHajli3y MNparHyTb JOOHMBATHCS IIOBHOI HE3aJEKHOCTI MpaBWI MEPEepOOJICHHS AaHUX
Ta0JIUIb BiA X BMICTY, 1100 3MiHa y pa3i moTpeOH LBOro BMICTY HE CIPHYHUHsIA TEpeOyHAOBY CaMOro
anroputmy [3].

ABTOMATHYHe iHIeKCYBaHHA JOKYMEHTIB IPYHTYETbCS Ha NMPOCTHX, OJHOCIIBHHX abo OaraTo-
CIIBHHMX CKJIaJAHUX TepMiHax (¢ppaszax). IIpocTi, OAHOCIIBHI TEPMiHH TAICKO HE iIeaabHi sl 1HICKCY-
BaHH, OCKUIBKHM 3MICT CJiB 11032 KOHTEKCTOM HEpiaKo OyBae HEOAHO3HAYHMM. TepMiHU-(pa3u ocMHUce-
Hilm, y HAX OiiblIa TUCKpUMiHyBaJbHA MOTYXHIicThb. [y renepauii ¢ppa3 Moke BUKOPHUCTOBYBATHUCS SIK
CHUHTAaKCUYHHUH aHami3, Tak 1 eBpucTH4HI anroputMmu. Hampuknan, tepmiH-(hpasa cKi1agaeTbCcsi 3 OCHOBU
¢pasu (3BHyaiiHO 1€ ii rOJOBHA YAaCTHWHA) 1 PEIITH KOMIIOHEHTIB. TepMiH 3 YacTOTOK BXODKCHHS Yy
KOHTEHT, II0 MEePEBHUIIYE BCTAHOBICHWI mopir, Hampukinaa Of > 2, Haromouryerbest sk OCHOBa (pasm.
[HImIMMKM KOMIIOHEHTaMH Gpa3u € TEPMIHHU 13 CepeIHBOI0 a00 HU3BKOIO YacTOTO BXOMKeHHA. [Ipu npomy
BPaxoBYETHCS iX 3B’ SI30K 3 OCHOBOIO (hpa3u, HAIPUKIAZ, PO3MILICHHS iX B OMHOMY PEUEHHI a00 Ha JesKii
3a/1aHiil BicTaHl OAUH BiJ OJHOTIO.

Jlns reHepamii rpym B3a€MO3B’si3aHUX CIIB 32 3a3HAYCHMMM 3aKOHOMIPHOCTSIMH CIILJIBHOIO 1X
BXOJDKEHHSI Y KOHTCHT 3aCTOCOBYIOTh METOJM TpYITyBaHHS a00 KiacTepusauii TepMiHiB. SIKIIO ysBISTH
MaTPUII0 KOHTCHT-TEPMIHIB y BUIJISII JBOBUMIPHOTO MAaCcHBY, TO BHIIE3a3HAYCHHIH METO/T IIOPIBHIOE OJTUH
i3 OJJHUM CTOBIIII MaTpHIll i POOWTH BHCHOBOK PO TE€, YA BXOJUTh Ta a0 iHINA Tpyna TEPMIHIB Y
MHOXHHY KOHTEHTY HESKOi CyKYHMHOCTIi. SIKIIO Take HEOAHOPA30BE BXOPKEHHS BHUSBJICHO, TO TEPMIHHU €
3B’ I3aHUMH 1 TPYMYIOThCS B OJMH Kiac. [IpocTi Ta ckiagHl TepMiHH, 0 BUKOHYIOTh JIMIIEC TPaMaTUYHy
(hyHKIIiI0, 3aHOCSTH B CIIMCKH BHHATKIB 1 BigmaisioTh. OCHOBOK CYYaCHHX METOJIB aBTOMATHYHOTO
1H/IGKCYBaHHS € TIPUCBOIOBAaHHSI BaroBUX KOoe(illi€HTiB TepMiHaM Ha OCHOBI CTATUCTUYHUX XapPaKTEPUCTUK.

Hexaii B mocmiukyBaHiii cykynmHocTi € N koHTeHTy, a tfj — gactoTa BXOmKeHHA TepMmiHa Tj, B
koHTeHT D;. IHnmexcyBaHHS Ha OCHOBI 4YacTOTH TEpMiHA Ja€ 3MOTY IOCSAITH JHIle OnxHiel 3 1ineit
1H/IGKCYBaHHSI — TIOBHOTH TIONIYKY. THM YacoM TEpMiHH, CKOHIIEHTPOBaHI B OKPEMOMY KOHTEHTI JEsIKOi
CYKYIHOCTI, MO’KHa BUKOPHCTOBYBATH ISl IiABUIIEHHS TOYHOCTI momyKy. Lle macth 3Mory BimokpeMuTu
KOHTEHT, JIe TaKi TePMiHHU TPAIUISIOTHCS, BiT THX, ¢ ix Hemae [1].

Hexaii df; — kinbKicTh KOHTEHTY, B SIKOMY TparuisieTbest TepMiH T;. Toxi BennunHa Io{%f CIIyTy€e
]

IHIMKAaTOPOM TOT'0, UM € TEPMiH Tj AUCKPHMIHATOPOM KOHTEHTY.
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YacToTy TepMiHa ¥ OTpUMaHy BHIIEC BEIMYHHY MOKHA OO0 €IHATH B MEKaxX €IHHOI MO
IHJIEKCYBaHHsI 32 4aCTOTOO (e W Ho3Hayae Bary tepmina T; B koHTeHTi D) [1].

- N

e oavH CTAaTHCTHUYHHIA METOJ 1HIEKCYBaHHS I'PYHTYEThCS Ha JUCKpHMiHAMii 3a TepMiHOM. TyT
KOKEH KOHTEHT PO3TIISIAEThCsl SK Kparnka B MPOCTOpi MHOXHMHU KoHTeHTy. Lo Oinbmie momiOHOCTI B
MHOKHMHI TEPMiHIB JIBOX KOHTCHTIB, TO OJIDKYE PO3TANIOBAHI BiIOBiJHI KPalKd B MPOCTOPI KOHTEHTY
(iHakie KaxyuH, MiIBUILYETHCS HITBHICTD KPAIIOK Y MIPOCTOPI KOHTEHTY), 1 HABITAKH.

VY Mexax Ii€i CXeMH OLIHIOITH SKICTh TepMiHa SIK JIUCKPHMIHATOpPA KOHTEHTY, IPYHTYIOUHCH Ha TOMY,
sIKi 3MiHM BIIOYITyThCSl B TIPOCTOPI KOHTEHTY IICIsI BBENICHHS TepMiHa B iHIeKc. J{iisl KibKICHOI OIIHKH Takoi
3MIHM 3PyYHO BUKOPHCTOBYBATH 30UIbIICHHS a00 3MEHILICHHS BiJICTaHI MDK KOHTEHTOM. TEpMiH € JUCKpH-
MIHATOPOM, SIKIIIO HOTO BBEACHHS 30UIBIIYE CEPEIHIO BiJCTaHb MK KOHTEHTOM. TOOTO TEpMiH i3 KpaIluMH
JIMCKPUMIHYBJILHAMH SIKOCTSIMH 3HMXKYE IIMUTBHICTH Y TIPOCTOPI KOHTEHTY. J{MCKpHMiHyBabHA XapaKTepHc-
THKa TepMiHa T, [0 TTO3HAYAETHCS K OVj, OOUMCITIOETHCS SIK PI3HUII MiXK IJIBHICTIO IPOCTOPY KOHTEHTY 10 i
Imicyist BBEIGHHs TepMiHa Tj. BusABHIOCH, 110 TEpMiHHM, 1[0 YacTO BIKHBAIOTBCS, MAlOTh HErATUBHI 3HAYEHHS
JUCKPUMIHYBJIBHHUX XapaKTEPUCTHK, TEPMIHHU 3 CEPETHBOIO YACTOTOIO — IIO3UTHBHI, a JIsl TEPMiHiB, IO PiAKO
BUKOPUCTOBYIOTBCS, 1Ii 3HaYCHHs OJIM3bKi 10 Hy’s. s criibHOro o0iiKy 4acTOTH TepMiHa 1 HOro AUCKpu-
MiHYBaJIbHOT XapaKTEpHCTUKHU 3aCTOCOBYIOTH CXEMY 3Ba)KyBaHHS, OCHOBaHY Ha BUpa3i

w; = tfdv; .

HaOyTi 3HaueHHs Bar TepMiHIB BUKOPHCTOBYIOTh, MPUIMAIOYX PillIEHHs TIPO NMPUETHAHHS KOXHOTO
3 repmiHiB y [TOK. Asne wacrime pimenHst He npuiiMaethes, a B [IOK 3aHOCATBCS BCi TEpMiHU, BUSBJICHI B
KOHTEHTI, Ta IXHI Bard.

ABTOMaTH4YHA pyOpuKauis

VY cydacHHX JOCHTI/DKCHHSAX 3 Ifi€l mpoOJeMH BHAUISIOTH JBa OCHOBHI mimxomu [6]: pyOpukartis,
OCHOBAaHA Ha 3HAHHAX, 1 pyOpHUKaLlisi, OCHOBaHA HA HAGUAHHI HA NPUKIAOAX.

MeTtoau aBTOMATHYHOI pyOpuKalii, OCHOBaHi Ha 3HAHHAX. Y CHCTEMax, 110 peali3oBYIOTh LEH
MiAXiA, BUKOPHUCTOBYIOTHCS 3a3lanerinp chopmoBaHi 0a3u 3HaHb, B SIKUX ONMCYIOTbCS MOBHI BHpasH,
BIANOBIAHI Til 4M iHIIIN pyOpuii, npaBuna BuOOpy Mik pyOpukamu. Ilpouec cTBOpeHHS TakMX CHCTEM
4acTo MOPIBHIOIOTH 31 CTBOPEHHIM EKCIEPTHUX CUCTEM JUISI JIarHOCTHKH 1 Kiacudikarii.

HaiiGinpmoro momuMpeHHs cepel WX MeTOAiB HaOynmu fABI Moneni TOJaHHS 3HAaHb. MOJIEINb
ceMaHTH4HOI Mepexi [6] i mpomykuiitna Mozens [5]. V mepimomy Bumazaky 3uanHs npo [1O omucyroTh
HE3aJIeXHO BiJl pyOpHUKaTOpa B CIELiAIbHOMY BUTIISIAL — me3aypyci, SIKUH 3B’ I3y€ThCsl 3 ONHUM a0o0 Oinblie
pyOpuKaTOpaMu THYYKOIO CUCTEMOIO BigHOIIEHb. [1in me3aypycom po3ymieMo iepapXidHy MepeKy MOHSTh
1 BigHOIIEHb MK HUMH. Te3aypyc Moxe OyTu po3poOieHHI HE3aJIeKHO Bix Oyab-skoi cucteMu pyopH-
Kallii. Y HbOMy HaKOMUYYIOTh Pi3Hi BapiaHTH mojaHHs B TeKCTi noHATh [10 (deckpunmopie). Sk BapianTn
(cuHOHIMH 200 eKBiBaJCHTH) JECKPHUIITOPIB Yy Te3aypyci MICTAThCS IMCHHI Ta JAI€CTiBHI IPyNH, OKpemi
IMEHHUKH, IPUKMETHHUKH a00 Jli€cIOBa.

Tezaypyc mMoxe OyTu po3poOseHuil B HamiBaBTOMaTu4HOMY pekuMi. Hanpukinaz, cnoyatky ompa-
LBOBYETHCS] CYKYIHICTh KOHTEHTY BEJIIMKOTO OOCATY 3a IOMOMOTOI0 Mporpam Mop(¢oJoriyHOro i CHHTaK-
CHUYHOI'O aHali3y 3 METOI0 BHIUICHHS TepMiHomomiOHux rpyn ciuiB. IloTim BuOpani rpymu ciiB goc-
JKYIOTh €KCIIEPTH, IPUAMAIOUH PillleHHsI BITHOCHO TOTO:

—  YM MOXE I TPpyIia BXOJHUTH B Te3aypyc (B IbOMY BHIIAKy BOHA CTA€ TEPMiHOM);

—  YH € 1el TepMiH IECKPUNITOPOM a00 CHHOHIMOM 1HIIIOTO JIGCKPHIITOPA;

—  sIK MarOTh OyTH ONHKCaHI BIAHOIICHHS I[LOI'0 TEPMiHa.

KpiM TOro, B KOMIUIEKC 3HaHb MOXYTh TaKOX BXOJUTH JOJATKOBI 0a3M MaHWX, HANPUKIIAI:
reorpagiyHa 0aza 1aHuX, 1[0 MICTUTh OMHKCHU reorpadiyHux 00’ €KTiB, 0a3a JaHMX OpraHizalliii, mepcoHanry
tomo. Te3zaypyc 1 6a3u JaHUX MAIOTh OJIHY CTPYKTYPY 1 CKIIAJal0ThCS 3 TAKUX YACTHH:

1. [leckpunTopiB, siKi BiIOBiIal0Th MOHATTSIM a00 KOHKPETHHUM 00’ €KTaM. 3a3BUYall JECKPHUIITO-
pOoM € iMeHHHK abo iMEeHHa Tpyma.
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2. KoxeH eCKpUNTOp Ma€ CyKyIHICTh TEKCTOBHX BXOZIB a00 cuHOHIMIB. TekcTOBHIl BXiZ MOXe
OyTH IMEHHHMKOM, NMPUKMETHHKOM a00 Tpyror iMeHHHKa. OnHE CIIOBO MOXE OyTH CHHOHIMOM Pi3HHX
JECKpUNTOPiB. 3MICTOBY HEOAHO3HAYHICTh YCYBAIOTh ITiJ] YaC aBTOMAaTHUYHOTO ONPALIOBAHHS KOHTCHTY.

3. BigHomeHHs MiX AECKPUNITOPaMK BCEPEAMHI KOXKHOI 0a3u JaHUX, HAPHKIIAA. IIUPIINN TEPMiH
(Buie); Bykuuit TepMmiH (HKue); 3B’ s3aHU TepMiH (acorialis); 1ise s TepMiHa (YacTHHA); YacTHHA
JU1s TepMina (1ie).

4. BimHONIIEHHA MiX JECKPHUIITOPAMH Pi3HUX 0a3 MaHUX. Y IEOMY BHIAJKY JOMAETHCS BiAHOIICHHS —
“piBHiCTH TepMiHA”, siIKe 3’ ABIETHCS, KOMM 0a3M NAaHMX YTPUMYIOTH IECKPHUIITOPH, LIO BiINOBIZAIOTH
OJTHOMY HOHSITTIO 200 00’ EKTY.

Heckpunrop D; mictuthest B Oeckpunmopromy cepedosuwyi neckpuntopa D, sxmo mix Dy 1 D icaye
JECKpUNTOPHE BiIHOLICHHS a00 mpan3umusna 3anedxicuicmy. Jeckpuntop D € conosnum deckpunmopom
CepeIoBHIIa.

lepapxiuHa oprani3oBaHiCTh Te3aypyca i HasiBHICTh T€3aypyCHHX 3B’ 3KiB AalOTh 3MOTY BUKOPHUCTO-
BYBAaTH IMOHSTTS CEPEAOBHUINA JECKPUIITOPIB 1 TOJOBHUX IECKPUOTOPIB (onopHux deckpunmopis) cepeno-
BUIIA A7 (OPMYBaHHS ACCKPUNTOPHHUX KYIUiB, IO BUKOPHUCTOBYIOTH IJISi aBTOMAaTHYHOI pyOpHKarii
TEKCTIB y Wil TEXHOJIOrii. 3arajJoM, KOMILJIEKC 3HaHb € 1€papXidYHOI0 MEPEXEI0, MOBHOTY 1 LIMICHICTD SKOT
MIATPUMYIOTH 1 BIACTEXKYIOTh ekcnepTH. ICHye nBa THNM MOJaHHS PYOPHK MOCHTIJOBHICTIO OMOPHHX
JIECKPHUIITOPIB Yy BUIIIsI OyiieBUX HOpMaiIbHHX (opwm [1]:

— 3’ 1oHKLiA onopuux aeckpunropis D, v D, v...v D ;

—  KOH'IOHKIIiA A¥3’ FOHKI[IH OMOPHUX AECKPUTITOPIB

(D,,vD,v..vD)A..AD,,vD, ,v..vD, ).

st xoxHOT pyOprKky pyOprKkaTopa Moxke OyTH BUOpaHHI CBil THUI MOJaHHS.

[licna Toro, sk A BciX pyOpHK pyOpuKaTOpa BCTaHOBJCHI 3B S3KH 3 BIINOBITHUMH OHNOPHUMH
JECKpUNTOPaMH, aBTOMATUYHO BU3HAYAIOThCA PyOPHUKH AT BCIX JECKPUITOPIB Te3aypyca. s KOXKHOro
JECKPUITOPA CTBOPIOETHCS CITIMCOK BIIMOBITHUX PyOpPHK 13 BKa3iBKOIO TOTO, B SIKY 3 AM3' IOHKLIH PyOpHKH
BXOIMTSH 1iel aeckpuntop. Koxkna pyOpuka B il TEXHOJIOTIT (BiKCYe 3aUT KOPUCTYBAYa, SIKHH ONUCYETHCS
3a JIOIOMOIOI0 JIECKpUOTOpiB Te3aypyca. Ilpum mpoMmy B Tezaypyci MICTHUTBCS KYII JAECKPHIITOPIB, IO
BI/IMOBI/Ia€ il pyOpHIIi, i BCTAHOBIIIOETHCS 3B’ 30K MiXK PYOPUKOIO 1 HAWBHUIIMM JECKPUIITOPOM (OMOPHHIA
JECKPUNTOP PYOpUKH) B iepapxii JAecKkpunTopHoro kyma. OnHiii pyOpuii MOKe BiANOBiJaTH EKijTbka
OTIOPHUX JECKPUITOPIB.

[Monmanpmmii pO3BUTOK I1i€l TEXHOIOTII MONATaE B HAJIaHHI KOPHCTYBAa4eBi MOKJIMBOCTI OMUCYBaTH
PYOpHKY IPUPOJHOO MOBOIO. 3MICT Mpoliecy pyOpHUKAIlil 3TiHO 3 UM MiIX0J0M MOJISIrae y BUALICHHI 3
KOHTCHTY OIOPHHUX JECKPUIITOPIB 1 BIIHOUICHh MK HUMH 3 TOJAJIBIIMM 3ICTaBICHHSIM IX 13 OIMHCaMH
pyOpuk. Llst TexHOIIOTis1 aBTOMAaTHYHOI PyOpHUKAIIii TEKCTIB 103BOJISIE KIacu(iKyBaTh Pi3HI TUIH TEKCTOBOT
iHpopMallii, MBUIKO HANAIITOBYBAaTHCS Ha Pi3HI PyOpHKATOpWM 1 THUNM KOHTEHTY, aje Ma€ ICTOTHI
O0OMEXeHHS Y BUKOPHCTaHHI, OCKUILKHA TPYJOMICTKICTh pPO3pOOJIEHHS Te3aypyca JIOCTATHBO BUCOKA, BOHO
moTpedye BETUKHUX THMYACOBUX 3aTpar (BiJ AEKUIBKOX MICSIIB 0 AEKIIBKOX POKIB), KpiM TOTO, T€3aypyc
(dbopMyeTbess BimnoBimHO 10 Tiei abo iHmoi I[10, mo poOUTh HEMOXIIMBUM BHUKOPHCTAaHHS OJHOTO
Te3aypyca i Kiacudikalii TeKcTiB 13 pizaux [10.

OCHOBOIO METO/IIB, 10 BHUKOPUCTOBYIOTh APOOYKYIlIHY MOOeib TIOJaHHsS 3HAaHb, € BUAUICHHS 3
KOHTEHTY KOHIIEMIIii (a00 TOHSTE), ki 3a31aneriae omucas excrept. Koxxue moustrs ITO excrepT omnmcye
3a JOIIOMOTOK OCOOJIMBOI KOHCTPYKIIl — 03HaYeHHs noHsammsi, o 00’ eqHye B co01 Ha0ip XapaKTepHUX
JUTSL TIbOTO TIOHSTTS CcIiB Ta (pa3. O3HAUEHHS MOHATTS € BUPA30M, 3allMCAHUM CIEIialbHOI MOBOIO, IO
JI03BOJISIE 00’ €THYBATH IIi CJIOBa i ()pa3u 3a JOMOMOTOI0 CTaHIApTHUX OyneBux (yHKIiA. Y o3HaueHHI
MOHATTS T 9ac 3amucy CiaiB i (hpa3 J0MyCcKaeThCs BUKOPUCTAHHS CHMBOJIIB-IIa0IoOHIB (&, * TOIIO), 110
JIO3BOJISIE BIIMOBHUTHCS BiJ MpOLEAypH MOP(HOJIOTIYHOIO aHajli3y, SKa BUKOPHCTOBYEThCS I HOpMali-
3amii JIEKCUKH KOHTEHTY. OCKUIBKH OIMUC TOHSTh €KCHEepPT BUKOHYE BPY4YHY, TO 1€ HE € OCOOIUBOIO
HE3PYYHICTIO, TPOTE 3HAYHO IMiIBUIIYE MPOAYKTUBHICTh. Ha momarok 1o nux (yHKIH y MOBI O3HAYCHHS
NOHSATH MOXKe OyTH IependadeHa MOXKJIMBICTh BBEJCHHS KOHIENTYaJTbHHX OOMEXKEHb, IO TOJArac y
BKa3aHHI AOTPUMAaHHS HOPAOKY CJiB Yy TEKCTi, BifcTaHi Mix cioBamu Tomo. Kpim Toro, ¢pasam B
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O3HA4YEHHI MOHATTSA MOXYTb OyTH NpH3HA4YEHI €KCHEPTHI Bard, siKi MOKa3ylTh, HACKIIBKH KOXKHA 3 (pa3
XapakTepHa Ul IeBHOTO MOHSTTS. HaBenemo npukian Bu3Ha4eHHs MOHATTA 3070T0: (gold (&n (reserve !

medal ! jewelry))).

Anzopumm pyopuxauii mexkcmogeo20 KOHmenmy

Eran 1. BuzineHHst IOHSTH i3 KOHTEHTY 3 BUKOPUCTAHHSM JIaHUX 13 0a3u 03HAYCHb.

Kpok 1. PimeHHst mpo HasiBHICTH MOHATTS B TEKCTI MPUHAMAIOTh, PO3pPaxyBaBIId ICTUHHICTh BUPA3Y,
110 BHU3HAYa€ MOHATTA, BIJHOCHO IIbOIO KOHTEHTY. SIKIIO BHMpa3 iCTUHHMH, TO BBaXKA€THCS, IO MOHATTS
HasBHE B TEKCTI, TOJli IepeXiJ A0 KPOKY 2.

Kpok 2. fIkmo B 03HaueHHI MOHSTTS € €KCIEePTHI Baru, TO OOYUCIIOEThCS Bara abo HMOBIPHICTb
MOSIBU 1ILOTO TIOHSITTSI B ONPAIlbOBAHOMY TEKCTI 3 YpaxyBaHHSM YacTOTH Tiel (pa3u, MO BKUBAETHCS B
TEKCTI OB1IOMIIEHHS. [HaKIIIe mepexia 10 KpoKy 3.

Kpok 3. Skuio kinenp TeKCTy, TO Iepexia A0 eTamy 2, iHakiie 10 Kpoky 1.

Eran 2. BuzHaueHHs HaJIe)KHOCTI KOHTEHTY 70 KOHKPETHOI pyOpHKH.

Kpok 1. Anani3 copMoBaHOi 3 KOHTEHTY MHOXXHHHU TOHATH 3 MOXJIMBUMH BaraMu (COpTyBaHHS,
BU3HAYEHHS ITiIMHOKUH 3 OUTBIINME BaraMy Ta X KOHIIEHTPAIIis B TEKCTI).

Kpok 2. PimeHHst mpuiiMaeTbcsi Ha OCHOBI mpagun pybpuxayii, 1Mo, K 1 BU3HAYEHHS IOHSTH,
excnepT (HOpMYJIOE 3a3faleriib 3 BUKOPHUCTAHHAM MOBHM IpaBuji. Bupasu, 3amucani MOBOIO INpaBHI,
noziObHi 10 koHcTpykuii if-then B amropurmidnux MoBax mporpamyBaHHs. MoBa MpaBHI J103BOJISIE
OCHOBYBAaTH pilIeHHS Ha KOMOiHauii MOHATH, IO 3 ABWIMCA B TeKcTi. BoHa mae 3Mory BpaxyBaTu
HMOBIPHICTh TIOSIBH, & TAKOX PO3MIIIEHHS KOXKHOTO TMOHATTS Y TEKCTi. [CHYe TakoX MOXKIIMBICTh BHU3HA-
YEHHS! JIOB)KUHHU KOHTEHTY.

CyKymnHICTh BU3HaYEeHb MOHATH 1 MPaBIJI pyOpHKallii yTBoproe 6a3y mpasui (puc. 4).

Hosi daktn Hosi npaBuna KoHTeHT
Y Y Y
Hosi || ®akTn BU3HAYEHHSA »| [paBuna BusHaueHHs ~ BugineHHs
dakn NoHATb NOHATb NoHATb
CnuncokK NoHATL 3
" Baramum
Hoal 1, dakTn pybpukauii » [paBuna pybpukauii » BusHaueHHs
chakTy pyop p: pyop pyGpVKH
Modynb A Modynb A Modynb Crmcok pyBpuk
copmyeaHHsi ¢opmyeaHHsi py6pukauii | 3 ¥oedilienTom
6a3u ¢pakmie 6a3u npaeun KOHmMeHmy | MPvHanexwoct
KOHTEHTY
Hosi dhaktu Hosi npasuna

Puc. 4. [Ipooykyiiina modens npoyecy pyopukayii

Po3pobnieHHst 0a3u TpaBWi € Iy)KE€ TPYAOMICTKMM IPOIECOM, IO MOTpeOye 3allydeHHS BHCOKO-
kBartidikoBaHux ¢axiBiiB sk i3 10, Tak i 3 imkeHepii 3HaHb. CyTh IIBOIO MPOIIECY MOJSTAE B ONPAIFOBAHHI
OUIBIIOrO MacuBY PyOPHMKOBAHOIO KOHTEHTY, KOJH JUISl KOXKHOI 3 pYOpHK BHSIBISIFOTHCS CTATHCTUYHI 3aKOHO-
MipHOCTI, OCHOBaHI Ha YacTOTi THX CJIB i (pa3, 0 BUKOPUCTOBYIOTHCS, @ TAKOXK Ha CHUIbHIM 4aCTOTI OKPEMHX
13 HuX. OTpUMaHi AaHi MOTIM BUKOPUCTOBYIOTH €KCIIEPTH ISl BUSBJICHHS XapaKTepHUX CIIiB 1 (pa3 amns omucy
TIOHSATH 1 (hOPMYBaHHS MPaBIIT PYOpHKAITii.

[lepeBaramMu mporo mifXoJy € HaJe)KHA SIKICTh PyOpHKAIlii 1 BUCOKA MIBUIKOJIS HA THX TEKCTOBHX
MOTOKAX, JUIsl SKMX BOHU TpoeKTyBaiucs. OCHOBHI HEJOJIKH TaKHX CHCTEM, SIK 1 B IOMEPETHHOMY
BUTIAJIKy. BHCOKAa TPYAOMICTKICTh 1 3HauHi 3arpatd, HEOOXigHI JUIS PO3POOJICHHS CHCTEMH; YKOPCTKa
npuB’si3ka 0a3 3HaHb 1 anmroputMmiB 1o [1O, xoHkpeTHOro pyOpuKaTOpa, a TakoX po3Mmipy i ¢dopmary
PYOpHKOBaHUX TEKCTiB. A OLIBLIICTE CUCTEM aBTOMATUYHOI pyOpHKamii TEeKCTiB MOTPeOyIOTh MBUALIOI Ta
JemeBoi mooya0Bu.
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MeTtoau, 0OCHOBaHi Ha HABYaHHI HA nmpukJaxax. CUCTEeMHU aBTOMaTHYHOI pyOpHKaIlii, OCHOBaHI Ha
HaBUaHHI Ha TPUKIANAX, PO3MNIAIAIOTh PYOPHKH SK IMOHATTS, SKAM TOTPIOHO HaBYMTHCS. MaluHHe
HaBYaHHS OCHOBaHE HA MPUKJIagaX TEKCTIB, SIKI 3a3Jalierigb BiAPYOPHKYBaIH €KCIEPTH Bpy4uHY. MokHa
BWJIUTUTH CTaTUCTHYHI W HelpoMepexeBi MeToau pyOpukalii. [nes crarucTiuuHoi pyOpuKarii mosnsrae y
BH3HAYEHHI MipH BiAMOBIZHOCTI TEPMIHOJIOTIYHOTO MOPTPETa KOHTEHTY 1 TEPMIHOJIOTIYHOTO MOpPTpeTa
PYOpHK Ha OCHOBI CTATHCTHYHHMX XapaKTEPHCTHK CyO’ €KTiB MOpPiBHAHHS. [li TEpMIHOJIOTIYHUM TIOpTpe-
TOM KOHTEHTY PO3YMIIOTh CYKYNHICTh HAaWBaXUIMBIIIMX TEPMiHIB, IO MICTATHCSA B TEKCTI KOHTEHTY. Sk
MOKa3HUK BXKIMBOCTI TEpMiHAa B KOHTEHTI HaifuacTilie BUKOPHUCTOBYETHCS YacTOTa HOro BkuMBaHHA. [1in
TEPMiHOJIOTTYHUM HOPTPETOM PyOpPHUKH PO3yMilOTh Hablp HalXapaKTEpHIMX Ui Li€i pyOpUKH TepMiHiB
i3 1X Baramu (TEpMiHOJOTIYHUM MOPTPETOM PYOPHKH YacTO € MHOXKMHA ii XapaKTePUCTUYHUX TEPMIHIB i
Y4aCTOTH X BXKHMBaHHS B pyoOpuili). OTxe, ceMaHTHKa PyOPUKH 331a€ThCS OJJHO3HAYHO JIHIIE Ti TEpPMiHOJIO0-
TIYHUM TOPTPETOM.

3a3HaYMMoO, 10 TEPMiHOJIOTTYHMHA NOPTPET PO3IISAAAIOTH AK OKPEMHUI BUNANOK Te3aypyca, 10 Mae
MPOCTINTY MOJIENb 1 110 JOMYCKaEe HOro aBTOMATHYHY MOOYIOBY 1 KOPEKTYBaHHSI.

@dopMyBaHHSI TEPMIHOJOTTYHUX MOPTPETIB KOXXKHOI pyOpPHKHM BHKOHYE €KCIIEpPT HE BpPYYHY, a 3a
JIOTIOMOTOFO OJTHI€T 3 TEXHOJIOT1H HaBYaHHS pyOpuKaTopa. Ponb ekcriepra 3BOANTHCS 10 (OPMYBAHHS JUIsI
KOXXHOI pyOpUKH Ha8YanwvHOi 6ubipku — CyKYHMHOCTI MAaKCHMAaJIbHO KOPOTKHX ()parMeHTIB TEKCTiB, ILO
MICTATh TIOBHE 1 MiHIMQJILHO HAJJIMIIKOBE JIHTBICTUYHE HAMOBHEHHS OJHI€T HABYAIBHOI PYOPHKH.
Buninennst xapakTepiuCTUYHUX TEPMiHIB JUIsI PYOPHKH BHUKOHYETbCS aBTOMAaTHYHO, HA OCHOBI iX Bar, sKi
MOYKHa OTPMMATH B TIPOIIEC] aHaNi3y HaBYaabHOI BuOipku [1]. Hampukmasn,

N
w, =log—, 1
tr gdftr ()

ne N, — KiJIbKICTh KOHTEHTY B HaBYAJIbHIN BHOIpIIi, 10 HAIEKUTh pyopuni I, df, — KiUIbKiCTh KOHTEHTY

B HaBYaJIbHIN BUOIPII, 110 HAJCKHUTH PyOpuIl I i 1o mictuth Tepmin t [1]. Corcok XapaKTepUCTUIHUX
TEpMiHiB pyOpUKH BIOPSIIKOBAHWH 32 3MEHIIIEHHSIM Bar TEPMiHiB y Hill.

€auHy MOAenb A BCiX pyOpHK OZHOTO pyOpMKaTOpa MOJAIOTh Y BUTJISAL IBOBHMIPHOI MaTpHI
Bar {W} [1]. PyOpuKariis BUKOHYETHCS 3a JASIKMM BHPIIIATGHIM IIPABHIOM, III0 BPAXOBYE SIK BaXKIIUBICTh
TEPMiHIB Y KOHTEHTI, TaK 1 iX Baru s pyopuk. Hampukiaz, KOHTEHT HAJIGKUTh PYOPHITi I, SIKIIIO

Dt >k, 2
t

ne tfy — yacTora BKUBaHHS TepMiHa t B KOHTEHTI, K. — MOpOroBi 3HaYCHHs [U1sl pyOPUKH I'. 3HAUYCHHS JIiBOT
YaCTUHH BKa3aHOTO BUPA3y BUKOPUCTOBYIOTH SIK KUTbKICHY OILIIHKY PEJICBAHTHOCTI KOHTEHTY pyOpHKaM.

[ToporoBi 3HaueHHs IUIA KOXKHOI 3 pyOpHMK BH3HAYAIOTHCS TaK, 1100, 3aCTOCYBAaBIIM BHpilIATbHE
MpaBWIIO JI0 BCi€l HABYAIILHOT BHOIPKH, JI0 i€l pyOpUKH 3apaxyBaTH MaKCUMaJIbHY KUTBKICTh pelIeBAHTHUX
1 MiHIMaJbHY KUIBKICTh HEpENeBaHTHUX il TeKcTiB. OOUMCICHHS MOXKE BUKOHYBATHCA SIK 32 JOTIOMOIOIO
PI3HUX MaTeMaTUYHUX METO/IB, TaK 1 eMImipruyHO. [lo mepeBar Takoro mixoy HaJeKaTh:

— TpPOCTOTa BHU3HAYEHHS CEMAaHTHKH PYOpHKHM, IO Ja€ 3MOTY OpraHi3yBaTh aBTOMAaTHYHE
HaBYaHHA PYOpHK;

—  YHIBEpCalbHICTh MIAXOAY, IO TOJATAE B TOMY, IIO B Takuil cmocid Moxke OyTH BH3HAa4YeHa
CEMaHTHKa JIy)e HIMPOKOTro Kiacy pyoOpHK i3 Oyb-sKoi peAMEeTHOT 00JacTi,

— HasIBHICTH anapaTy KiJIbKiCHOI OIIIHKM PEJIeBaHTHOCTI JOKYMEHTIB PyOpHKaMm;

—  BHCOKA MIBUIKOMIA.

l'onoBHMM HemONMIKOM 1€l TPyNM METONIB € HIDKYa IMOPIBHSAHO 3 METOAAMH, OCHOBAaHMMHU Ha
3HaHHSIX, AKICTh pyOpUKaIlii.

OCHOBOIO Hetipomepedicegux Memooié pyOpHUKallil TEKCTIB € BAKOPUCTaHHs HeiipoHHOi Mepexi (HM)
K HaBuaJbHOTO Kiacugikaropa. Hexail HasBHa BHOipKa MPUKIAJIB TEKCTiB, KOXKEH 3 SIKUX IMOMIYCHHH SIK
peneBaHTHUII a00 HepeneBaHTHUHM MeBHIM pyOpuui. 3aBmanHs HM, ska HaBYeHa Ha LUX HpUKIAax,
NOJISITa€ Y BH3HAYECHHI MIPH PENICBAaHTHOCTI OYyIb-SIKOTO HOBOTO KOHTEHTY I pyOpumi. Lleit miaxin
nepeabayvae, MO CEMaHTUKA PYOPHKH OAHO3HAYHO 3aJa€ThCsl NMPUKIAJAMU TEKCTIB, L0 HAJeXKarh Ii.
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Ockinbkt HM omepye BekTOpamH, Jist MOJAaHHS KOHTCHTY BUKOPUCTOBYETHCS OJIHA 3 BEKTOPHUX MOJIEIIEH,
Hanpukiaz [1, 7]:

vedeT | ) 1

O(:)dieT'l_ ’V_\/ﬁ'

ne D — moryxHicth crnoBHUKA; O — JEKCHYHA OJMHHMIISL i3 CIOBHHKA; T — TEKCT, IO PO3IIISIAETHCS 5K
HEBpPEryJIbOBaHa MHOXKMHA JIeKCHYHNX oxuHuIb; N —kinbkicts d, € T .

(tll--~atD):ti =

OckinbKy HaBUYaNbHA BHOIpKAa CKIIAJAEThCS 3 MPUKIAMIB i3 3a37aJIeTib BiIOMOK MPHHAICKHICTIO
TEKCTIB pyOpHKaM, TO € ceHC BUKOpUCTOBYBaTH HM, B SKHX peanizoBaHa mapaaurMa 3 BuurteneM. Tak, y
[1, 7] mpomoHyeThcsi BUKOPUCTOBYBATH HMOBIpHiCHY Heifpomepexxy (IHM). HM mae D BxomiB i nBa
BUXOJIM, OJIMH 3 SKHX BimoOpa)kae HAJCKHICTh KOHTEHTY, IO MOJAETHCS, J0 KIAaCy PECBAHTHUX 3aIMUTY
TEKCTIB, IHIIMHA — 1O Kjacy HepeleBaHTHHX. Ha MpakThIli € CeHC BUKOPHCTOBYBATH JIMINE TEPINHUH,
OCKITbKM cyMa 3HaueHb Ha BHXoJax JopiBHIOE 1. CxeMa mpoliecy mojaHa Ha puc. 51 6.

—

BusHaueHHs HaBuaHHs IMOBIpHiCHOT
M~ <[ - DopMyBaHHs BEKTOpa . .
. p| NIHMBICTUYHUX OfUHULL Helpomepexi
PeneBaHTHMIA
KOHTEHT + *
~ . . - A
| JIiHrBICTUMHMIA aHani3 | - .
T WMmosipHicHa
R CnoBHuk py6puk Heiipomepeka
HepenesaHTHWii |
KOHTEHT JliHrBICTUYHMNA
CNOBHUK
Puc. 5. Hasuanus npoyecy pybpurxayii
KoHTeHT BusHaueHHs R VMoBipHicTb
/= e —» PopMyBaHHSA BekTOopa [ Knacudikadis -
NIHBICTUYHUX OAUHULE pMy P pikay NPUHANEXHOCTI
A OHTEHTY A0 KNacy
+ * peneBaHTHUX
JTliHrBicTUYHMA 3aMnnTy KOHTEHTY

CNOBHUK

JIiHrBiCTUYHWIA aHanis | < o
MMoBipHiCHa
CnoBHuk pyBpuk o
HelpoMepexa

Puc. 6. Busnauenns umosipnocmi peiesanmnocmi Konmenmy pyopuyi

VY cnoBHUK pyOpHKH MOXYTh BXOJUTH SIK TIPOCTi, TaK 1 CKJIaaHI TepMiHd. Bin Gopmyerbes, sk 1 B
CTaTHCTUYHUX METOJAaX, 3 TI€H JIMIIE BIAMIHHICTIO, 1[0 Bard TEPMiHIB HaJaJli HE BUKOPUCTOBYIOThCS. 3a
SKICTIO PyOpHKallii HeHpOMepekeBl METOAM PyOpHKaIlil MOCEPearHI MK CTATUCTUYHHUMH METOAaMH i
METOJIaMH, SIKI OCHOBAHI HA 3HAHHSIX.

Cepell OCHOBHHX HEJIOJIIKIB HEWPOHHHX MeEpEeX HaiyacTillle Ha3uBalOTh JBa (DaKTH: eKCIepTam
HE3PO3YyMLJIO, SIK HEMpPOHHA Mepeka MPallloe; Ha HaBUaHHSI MEPEKi MOTPIOHO Ayke OaraTo Jacy.

IHM BurigHo BiApi3HSAETHCS THM, IO Mae€: CTpore maremarudne obrpynryBanus (IHM — e
onTuManbHU 3a baitecom knacudikaTop); BenuuesHy (y THCsUi pasiB OiNbllly) MOPIBHSHO 3 IHIIUMHU
HEMpOMEpEeKEBUMH MapajurMaMy IMBUAKO/II0. XapaKkTep po3B’ sA3aHOl 3a/jadi 1a€ 3MOTY iCTOTHO ONTHMI-
syBati IHM, a Takox yCyHYTH 3aJIe)KHICTh 00CATY pO3paxyHKiB Bijl MOTYXHOCTI cioBHuKa [1]. Lleit dakr
JIO3BOJISIE TIOBHICTIO BIMOBUTHCS BiJl CKOPOYCHHS CJIOBHHKA, HEOE3MEYHOTO0 THM, IO MOXYTh OYTH
BIJIKUHYTI icTOTHI JUts Kiacugikarlii TepMiHd. 3aranom, BUOIp 11i€i HelipoMepekeBOoi MapagurMu Jae 3MOTy
3BECTH JI0 MiHIMyMY BKa3aHi HEJOJIKH.

omyk TekcTOBOI iH(poOpMaii

Mopeai nomyky TeKcToBoi iH(popManii xapakTepu3yroThCs YOTHPMa apaMeTpaMu:

— TIOJaHHSAM KOHTEHTY 1 3aIluTiB;

—  KpHUTEpPieM 3MICTOBOI BiJIOBIIHOCTI;

— METOJAaMH paHXUpPYBaHHs Pe3y/IbTaTiB 3aluTy,

— MexaHi3MaMHM 3BOPOTHOTIO 3B’ sI3KY, 110 3a0€3MeUyI0Th OL[IHKY PEIeBaHTHOCTI KOPUCTYBaYeM.
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PosriissHeMo HaMMOIIMPEHII MOJIENI MOIIYKY 3 ITO3UINT MEPIINX TPhOX HapaMeTpiB. byresa moodennb
MOJIa€ KOHTEHT 3a AOIOMOIOI0 HaOOpy TEPMiHIB, HAasBHUX B 1HIEKCi, KOXKEH 3 SKHX PO3IJISIOAETHCS SK
OyneBa 3MiHHA. 3a HAasBHOCTI TepMiHa B KOHTEHTI BiJNOBiAHA 3MiHHa HaOyBae 3HAauYeHHS [rUe.
[IpucBoeHHsT TepMiHaM BaroBuUX KO€(ILEHTIB HE NOMYCKAETHCA. 3alUTH (OPMYJIOIOTHCS SIK JOBIIBbHI
OyJyieBi BHUpa3H, MO 3B’ S3yIOTh TEPMIiHM 32 JIOMIOMOTOI0 CTaHAapTHUX JoriuyHux omepainiii: AND, OR a6o
NOT. Miporo BiMOBIAHOCTI 3alUTy KOHTEHTY CIyrye 3HaueHHs crarycy BuOipku (RSV, retrieval status
value). ¥V Oynesiit moneni RSV nopiBHioe a0 1, SKIIO Ui BOr0 KOHTEHTY OOYMCIICHHS BUpA3y 3alHTy
nae True, abo 0 —inakmie. Bei konTeHTH 3 RSV = 1 BBOXKaIOTHCS PeJICBAHTHUMH 3aITUTY.

Taxa Mozenb mpocTa B peani3allii, 3aCTOCOBY€EThCsI B OaraThox cructeMax ormpatroBanHs Web-pecypcis.
BoHa 103Bossie KOpUCTYBayaM BBOJMTH B CBOI 3alUTH JIOBUIHHI CKJIAJIHI BUpa3u. AJle e()eKTUBHICTh MOIIYKY
3a3BH4all HeBHUCOKa. JIo TOro » copTyBaTH 3a PEHTHUHIOM pE3yJIbTaTH HEMOKJIMBO, OCKUJIBKU BCl 3HaiaeHi
KOHTCHTH MalOTh OIHAaKOBI RSV, a TepMiHaM He MOKHA MPUCBOITH BaroBi KoedillieHTH. [HKOIM pe3ysbTaTH
BUIIISIAIOTH TIPOTHIIPUPOAHO. Hampukias, KO KOpUCTYBad BKa3aB y 3alUTi JIECATh TEPMIHIB, 3B’ s3aHUX
noriunoro onepariero AND, KOHTEHT, 110 MICTUTH J€B'SITh TAaKHX TEPMIiHIB, y BUOIpKY HE MOTpamuThb. Jliis
nijgBuiieHHsT edextuBHOCTI mouryky B I[IC 4acTo 3acTOCOBYIOTH 3BOPOTHHI 3B S30K 3 KOpHCTyBadeM. Sk
MPaBHJIO, CUCTEMA IIPOCUTH KOPHCTYBa4a BKa3aTH PEJICBAHTHICTh 200 HEPEIEBaHTHICTh JEKUIBKOX JOKYMEHTIB,
sIKi Ha TIOYATKy CIMCKY BUBeZeHHs. OCKUIBKU Pe3yNbTaTH HE COPTYIOTBCS 32 PEUTUHIOM, BUOIp KOHTEHTY IS
TaKoi eKCIEPTHOI OLIIHKU PEJIEBAHTHOCTI YCKIIaJHEHHUH.

Mooenv newimkux MHOMCUH TPYHTYETHCSI HA TEOPIl HEUITKMX MHOXHH, IO JTOIMycKae (Ha BiAMIHY Bif
3BUYANHOI TEOpii MHOXKHMH) YaCTKOBY HAJICKHICTh €JIeMEHTa Till 4 I MHOXUHI. TyT JIOTiuHI omeparii
MepeBU3HAUCH] TaK, 100 BpaxyBaTH MOXJIMBICTb HEMOBHOI HAIEKHOCTI MHOXKHHI, a ONPALFOBAHHS 3aIlUTIB
KOpPHCTYBaua BHKOHYEThCS aHANOriuHO Oyiepid moxpenmi. Ane IIIC Ha OCHOBI Takoi MOJIE BUSBIISETHCS
MPAKTUYHO HACTUIBKY K HE3JAaTHOO KiIacu(iKyBaTH OTPHUMaHi pe3ysbTaTH, sSIK 1 CHCTEMH Ha OyJIeBi MOJEMI.

Crpora OyJieBa MOJIE/Ib 1 MOJICIIb, 1110 BUKOPUCTOBYE METOAM TEOPIii HEYITKMX MHOYHUH, MMOTPEOYIOThH
MEHIIUX OOCSTIB po3paxyHKiB (I 4ac iHACKCYBaHHs Ta OI[IHIOBAHHS BiAIMOBIIHOCTI KOHTEHTY 3aluTy),
HDK 1HIN Mojeni. BoHH MeHI cKiiajgHi aJrOpUTMIYHO 1 CTaBIATH HE TyXKe JKOPCTKI BUMOTH IO 1HIIMX
pecypciB, TakuX sIK JUCKOBHH MPOCTIp JUisl 30epiraHHs MOJJaHb KOHTEHTY .

Ilpocmoposo-eexmopna modenb OCHOBaHA Ha TNPHUITYILEHHI, IO CYKYMHICTh KOHTEHTY MOXHA
MOJIJaTH HaOOPOM BEKTOPIB Yy MPOCTOPi, SKHA BH3HAYAETHCS 0a3ucOM, 3 N HOPMajli30BaHUX BEKTOPIB
TEepMiHIB. 3HAYCHHS IEPIIOr0 KOMIIOHEHTA BEKTOpPAa, IO IOJa€ KOHTEHT, BiJOoOpaka€ Bary TEpMiHa B
HBOMY. 3allUT KOPUCTYyBada TAaKOX IOJAEThCS N-BUMipHUM BekTOopoM. I[lokasmuk RSV, mo Bu3Hauae
BIJIIIOBIIHICT KOHTEHTY 3allUTy, 33Ja€ThCS CKAJIAPHUM JO0O0YTKOM BEKTOPIB 3amuTy i KoHTeHTy. Illo
Oinpiie RSV, To BUILIMIA, HIXK pelleBaHTHICTh, KOHTEHT 3anuTy. IlepeBara Takoi mozeni B ii mpoctoti. Bona
Jla€ 3MOTY JIETKO pealli3yBaTh 3BOPOTHHUI 3B'SI30K JUISL OI[IHIOBAHHS PEIEBAHTHOCTI KOPUCTYBaueM.
BoaHouac 1oBonUTBCS )KEPTBYBATH BUPA3HICTIO crenr(ikalii 3anuTy, NpUTaMaHHOIO OyJieBii Moaeri.

Imogipnicni moodeni. Y TPOCTOPOBO-BEKTOPHIN MOJENi BBAaXKAETHCS, IO BEKTOPH TEPMIHIB,
OpPTOTOHAJIbHI Ta HAsIBHI B3a€MO3B’ SI3KM MK TepMIHAMH HE TIOBUHHI OpaTucs 70 yBaru. KpiM Toro, B Takii
MoOJIeTi He creln(iKyeThCsl Mipa BiAMOBITHOCTI “3aMUT — KOHTEHT 1 BOHA OIIHIOETHCS JIOBOJI JIOBLIBHO.
IMOBipHICHa MOIEIb BPaXxOBY€E BCi B3aEMO3aJIC)KHOCTI Ta 3B I3KM TEPMIHIB, a TAKOX BU3HAYA€ TaKi OCHOBHI
mapameTpH, sSIK Baru TepMiHiB 3anuTiB 1 popma BiamoBinHOCTI “3anuT — KOHTEHT . Ll Moaens IpyHTyeThCs
Ha [BOX OCHOBHMX mapamerpax: Pr(rel) ta Pr(nonrel), To06To Ha WMOBIPHOCTI peleBaHTHOCTI Ta
HEpEJIEBAHTHOCTI KOHTEHTY 3allUTy KOPUCTYBaua, Kl pO3paxOBYIOTHCS HAa OCHOBI iMOBIpHICHUX BaroBUX
KoedilieHTiB TepMiHIB 1 (akTHYHOI HASBHOCTI TEepMiHIB y KOHTEHTi. PeneBaHTHICTH € OiHapHOIO
BiIacTHBIiCTIO, ToMy Pr(rel)=1-Pr(nonrel). ¥V wmiit Moaeni 3acTocoBYIOTH J1Ba BapTiCHI apaMeTpu: &, 1 a,.
Bonu xapakTepus3ylOTh BIiANOBIZHO BHUTpATH, IOB' A3aHiI 3 BBEICHHSIM Yy PE3YJIbTaT HEPEIEBaHTHOTO
KOHTEHTY 1 MpPOIYCKOM peJIeBaHTHOr0 KOHTeHTy. Ll Momenb mnoTpeOye BU3HAuUCHHS HMOBIPHOCTI
BXOJ/DKEHHSI TEpMiHa B PEJICBAaHTHI Ta HEPEJICBaHTHI YACTHHHM CYKYITHOCTI KOHTEHTY, OLIHUTH SKi JIOBOJI
ck1agHo. TuM 4yacoM BOHAa BUKOHYE BaXJIMBY (PYHKIIIO, MOSICHIOIOYH TPOLEC IMOLIYKY 1 HMPONOHYIOYU
TEOpeTHYHE OOTPYHTYBaHHS METOJIB, IO 3aCTOCOBYBAJIHCS paHillle eMIipHyHO (HANPHKIA, BBEICHHS
JIeSIKAX CHCTEM BH3HAYCHHS BArOBUX KOC(III€HTIB TEPMiHiB).
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Metoau BBeeHHs1 3BOPOTHOIO 3B’ 13Ky 3 KopucTtyBadyeM. Ha BinMiHy Bix cepenoBuiia 0a3 qaHUX,
y KOHTEHTHO-TIOLTYKOBiH IicHCTeMi HEMa€e YiTKOro MOAAHHS KOHTEHTY 1 NPU3HAUYEHHUX Il KOPHCTyBada
3anuTiB. KopuctyBaui 3a3BuMuail MOYMHAIOTH 3 HETOYHOTO 1 HEMOBHOI'O 3alMTy, a OTXKE — 3 HHU3BKOI
e(eKTHBHOCTI MOLIYKY, IOCTYIIOBO YTOYHIOIOUH HOro METoAOM iTepamiil. CucteMa miATpUMY€E 3BOPOTHHUN
3B’ 30K 13 KOpPHCTYBauyeM, JAf04d 3MOTY OLIHUTH PEJIECBAHTHICTH KOHTECHTY, 3HAWICHOTO 3a MEPBHHHUM
3anmuToM. Takuil miaxix JO3BOJISAE MiABUILUTH €(EKTUBHICTH MOIIYKY. [lJis CIpOLIeHHS! MOAaHHs 3BOPOT-
HOTO 3B’SI3Ky BHKOPUCTOBYIOTH IPOCTOPOBO-BEKTOPHY MOJENb IOLIYKY, a KOpPUCTyBaueBi HazaHa
MO>KJIMBICTh MIPOCTO BiA3HAYMTH: PEICBAaHTHUM KOHTEHT UM Hi.

MHOXHMHA KOHTEHTY, IO BBAXKA€THCS PENCBAHTHOWO, (GOPMYy€E MO3UTUBHHUNA 3BOPOTHHUH 3B’ 30K, a
MHOXHHA KOHTEHTY, 1[0 PO3IIIAJA€TECS SIK HepelleBaHTHUH, — HEeraTUBHUM. [CHYIOTh 1Ba OCHOBHI MiAX0IU
[0 BUKOPHCTaHHS TaKOTO 3BOPOTHOTO 3B’ SI3KY. MOOughikayis 3anumy i Moougixkayis noOaHHs KOHMEHM) .
Metoan, mo MoanQikyiOTh MOAAHHS 3alUTy, BIUIMBAIOTH JIMIIE HAa MOTOYHWHA CEaHC, ajieé HifK He
[M03HAYAIOTHCS Ha OMpAIfOBaHHI iHIIKX 3anuTiB. MeToau, ocHOBaHI Ha Moau(ikamii MogaHHsS KOHTEHTY,
BIUIMBAIOTH 1 HA €()EKTUBHICTh MOIIYKY B MOAAJIBIINX 3aIUTaX.

bazoBe mpumymieHHs, Ha SIKE€ CHHPAETHCS METOAOJIOTISI 3BOPOTHOTO 3B’ SI3KY, MOJSITa€ B TOMY, IO
KOHTEHT, DPEJICBAaHTHUH MAESKOMY MNPHU3HAYCHOMY JUIA KOpUCTyBaya 3amuTy, MOAIOHMH [0 iHIIOTO Yy
BEKTOPHOMY MPOCTOPi, TOOTO BiANOBiHI BEKTOPU B AKOMYCh CeHCI “moniOHI” onuH Ha oaHOro. Bukopuc-
TaHHA 3BOPOTHOTO 3B'A3Ky B MeXaHi3Max MOIIYyKy iH(popmauii moTpedye OMMCOBIIIOr0 i CEeMaHTHYHO
0araTioro mojaHHs KOHTEHTY, YOrOCh, IIO OTPUMYIOTh B pe3yibTaTi 1HACKCYBaHHS JIMIIE Ha3B abo
pedepariB koHTeHTY. OmMH 3 MOXIMBHX CHOCOOIB — iHAEKCYBaHHS BChOro KOHTEeHTY. [Ipoctoposo-
BEKTOPHY MOJIE/Ib HEBAKKO aJalTyBaTH 0 BCIX METOMIB IIOIIYKY 31 3BOPOTHMM 3B SI3KOM, TOJI SIK
iMOBipHICHA MOJIEJIb TOTPEOYE CreIiaTbHUX PO3LIUPEHb.

Moougixayis nooannss sanumy. ICHYyIOTH TpPU CHOCOOM MiABHMIICHHS €(QEKTHBHOCTI TOIIYKY
Moaudikaiiero mogaHHs 3anuty. [lepmmii — Momudikaiist Bar TepMiHIB — repeadadae KOPEKTYBaHHS Bar
TEPMIHIB Yy 3allMTi, IO 3AIMCHIOETHCS 00 €THAHHIM BEKTOpA 3aIlUTY 1 BEKTOPIB, 110 MOJAI0Th KOHTEHT, SKi
OTPUMAaJIM TMO3WUTHBHY OIIHKY (MMO3MTHBHUI 3BOPOTHHH 3B s30K). Pa3oM 3 IIMM MOKJIHBE [10JaTKOBE
KOPEKTYBaHHsI 32 PaxyHOK BiJHIMaHHS BEKTOpIB, IO BXOJAATh Y MHOXXHHY 3 HETaTUBHHM 3BOPOTHHM
3B’ s3koM. [lepedopmoBaHuil y Takuii croci0 3almuT MOBUHEH IOBEPTATH [OJATKOBHE peJIeBaHTHHIM
KOHTEHT, aHAJIOTiYHUH J0 TOTO, IO TOTPANHMB Y MHOXXHHY 3 MO3UTHBHHM 3BOPOTHHM 3B'si3KoM. Llei
npoIec € PEeKYpCHBHUM JIOTH, JTOKH SKICTh BHOIPKM Ta KUIBKICTh KOHTEHTY B HI HE JOCATHYTbH
NPUIHATHOTO PpiBHS. Pe3ynbTaTh eKCIepHMEHTIB TMOKa3yIOTh, IO TO3UTUBHUA 3BOPOTHHUH 3B’ 30K
3MiCTOBHIIMN Ta edekTuBHImMMA. [IpuunHa B TOMY, 1[0 KOHTEHT 3 MHOXXWHH 3 IMO3UTHBHUM 3BOPOTHHM
3B’SI3KOM 3a3BHYad OJHOPIMHINIMKA, HDK TOH, 10 (OpMye HETaTUBHHK 3BOPOTHHH 3B’ sA30K. OmuH 3
e(pEeKTHBHUX METOJliB BHUKOPHCTOBYE BEChb KOHTCHT 3 IIO3UTUBHUM 3BOPOTHUM 3B’SI3KOM, alle JUIs
BiJHIMaHHs i3 3amuTy Oepe JIMIIe Ti BEKTOpPUM 3 HETaTHBHUM 3BOPOTHHUM 3B'S3KOM, SIKi BOJIOMIIOTH
HAWOUIBIIMM PaHTOM HEPEJICBAHTHOCTI.

IHmui MeTo, Ha3BaHUN MemoOom pozuupents sanumy, MOIu(MIKye BUXIAHUN 3alMT, JOJAI0YH 10
HBOTO HOBI TepMiHU. Li TepMiHK BUOMPAIOTH 3 KOHTEHTY 3 IO3UTUBHUM 3BOPOTHHM 3B’ SI3KOM 1 COPTYIOTh
Ha OCHOBI iXHIX Bar. [lo 3amuTy IOAaeThCs 3a34alieriib 3aJaHa KiUTbKICTh TEPMIHIB 13 MOYATKy BIiICOp-
TOBAaHOTO CIIMCKY. EKCIepHMEHTH MOKa3yloTh, IO OCTaHHI TPpU METOAU COPTYBaHHS NArOTh HAWKparli
pe3yabTaTH 1 JoJaBaHHSA OOMEKEHO! KiNBKOCTI HalBaXUIMBIIIMX TEPMiHIB IepeBa’ka€ BpaxyBaHHsS BCIX
TepMiHiB. Y pasi npueaHaHus a0 3anuTy Oinbme Hix 20 10JaTKOBUX TePMiHiB €(peKTHBHICTh MPAKTUUHO
HE 301IbIIY€THCA.

VY nesxkux BuUOaIKax Wi J1BA METOAW HE AAIOTh 33JOBUIBHUX PE3yJbTaTiB depe3 HEOAHOPIAHICTh
KOHTEHTY i3 MO3UTUBHUM 3BOPOTHUM 3B SI3KOM (OCKUJIBKM HE YTBOPIOIOTH KOMIIAKTHOTO KiacTepa B
POCTOPi KOHTEHTY) ab0 yepe3 “BKparuIeHHs1 HEPEeIeBAaHTHOTO KOHTEHTY B MHOXKHHI penieBaHTHHX. OiH
31 c110co0iB BUSIBJICHHS BKA3aHOI CUTYyalii — KJIacTepHU3alis KOHTEHTY 13 TO3UTUBHUM 3BOPOTHHUM 3B’ SI3KOM
Ta BUSBJICHHS JIEKITbKOX OAHOPIAHUX KiacTepiB. Takuil MeTon € posweniennam 3anumy. SIKIO MHOXHHY
KOHTEHTY KJIaCTepH3yIOTh, TO 3allUT PO3AUIAIOTH HA MiA3alUTH Tak, 100 KOXKEH Mig3aluT MOAaBaB OJUH
knactep. IloTiM MokHa HanOyayBaTu BaroBi KOe(iLiEHTH TEPMiHIB MiA3amuTy abo PO3LIMPUTH HOTO 3a
JOMIOMOTOI0 METO/IB, SIKi OMUCAHI BUILE.
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Mooudghixayis nodanns ooxymenmig. Lleit niaxin nepeadadae HamamITYyBaHHSA BEKTOPiB KOHTEHTY Ha
OCHOB1 3BOPOTHOTO 3B’SI3Ky, Ta € KIAcCTEPH3aLi€l0, Opi€EHTOBaHOI Ha KopucTyBada. CyTe meromy —
KOPEKLisl BaroBUX KoeQili€HTIB BEKTOPIB, IO MOTpanuiyd y BUOIPKY, 1100 HaOMU3UTH iX A0 BEKTOpa
3anuTy. BogHouac Barm 3HalEHOr0 HEPEIEBAaHTHOTO KOHTEHTY MOIAU(IKYIOThCS TaK, MO0 BiATAIUTH iX
BiJl BEKTOpa 3amuTy. Aje poOoutu 1e tpeba oO0epexHO — OKpeMi 3CyBU KOHTEHTY MalOTh OyTH HEBEJHKI,
OCKIUJIBKM OLIHIOBAaHHS PEIEBaHTHOCTI KOpPHCTyBadeM € cyO' eKTMBHUM. JleTanbHimie Mozjeni MOUyKy i
MEXaHi3MHU 3BOPOTHOTO 3B SI3KY pO3IIIsiHYTO B [1, 4].

OuiHoBaHHs AKOCTi cucTeM onpantoBanns \Web-pecypcis

Panime naromomryBanocs, o B [TIOK i I1PK BinOuBaeThcs uie OCHOBHUI 3MiCT TIOBiIOMJIEHb, 110
HAAXOIATh Y CKopoueHoMy BuUrsadi. Tomy merton iHpOpMaLiiHOrO MOLIYKY, OCHOBAaHHH Ha MOAIOHOCTI
IIPK i3 IIOK, He MoOke MOBHICTIO 3a0e3MEeYnTH TMOIIYK BCi€l MHOXXHHH KOHTEHTY, IO BiJIIOBiIae
iHpopmauiiiHomy 3anuty. Lle mpu3BOANTH A0 TOTO, IO YaCTHHA KOHTEHTY, SKa BiANOBIIAE 3alMUTy, TOOTO
pelieBaHTHUX HOMYy, 3aJMIIA€TbCA HEBUIAHOIO KOpHCTyBauyeBi. BomaHouac y MHOXWHI BHIAQHOTO KOH-
TEHTy € TaKui, sIKi HE BiANOBiga€ 3amuTy, TOOTO HE € pereBaHTHUM. PakTHYHO y OyAb-AKil peasibHii
KOHTEHTHO-IIOIIYKOBiH MiJCHCTEM] € 1BA OCHOBHI TUIIM TOMMUJIOK:

— nomwikd 1-ro poxy (abo mpormyck MeTH): HEBHIAHHS KOPUCTYBaueBi ()aKTHYHO PEICBAHTHOIO
HOT0 3aIUTy KOHTEHTY,

—  OOMWIKH 2-T0 poay (abo MOMHJIKOBAa TPHUBOIa, iHAKINE IIyM): BHIaBaHHS KOPHUCTYBaueBi Hepe-
JICBaHTHOTO KOHTEHTY, SIKUM HE BiAMOBiJa€ NOCTaBICHOMY 3aIIUTY.

HagBuicte momuinok 1-ro i 2-ro pomy B peaibHil cHCTeMi 3yMOBIIIOE PO3MOALT BCHOI'O MAacHUBY
KOHTCHTY CUCTEMH III0/I0 3alUTy Ha YOTHPH HiaMacusu (tadm. 2-3).

Tabauys 2
Po3noaisi MacuBY KOHTEHTY
Macusu Bunmani HeBunani
PeneBanTHi A — BU1aHOTO PEJICBAHTHOI'O KOHTEHTY C — HEeBUJIAaHOTO PEJIEBAHTHOI'O KOHTEHTY
HepeneBanTHi B — BumaHoro HepeneBaHTHOTO KOHTEHTY D — HeBumaHOTO HEPENEeBAHTHOT'O KOHTEHTY

ICHYIOTh TakKi TMOKa3HHKH €(EKTUBHOCTI KOHTEHTHO-TIOIIYKOBOI IMiJCUCTEMH, JI¢ & — KIJIbKICTh
BHIaHUX PEJICBAHTHUX JOKYMEHTIB; b — KiTbKiCTh BUIAHUX HEPEIEBAHTHUX JOKYMEHTIB; C — KUIBKICTh HE
3HalIEHUX PeJeBaHTHUX JOKYMEHTIB; d — KITbKICTh He 3HAMIEHNX HEPEICBAHTHHUX JOKYMEHTIB.

Tabauys 3
IHoxa3HuKM e)eKTHBHOCTI KOHTEHTHO-MOIIYKOBOI MiICHCTEMH

Ne Koedirmient XapakTepusye 4aCTUHY dopmyna

1 | nosnomu p BUJAHOTO PEJIEBAHTHOTO KOHTEHTY y BCbOMY MAcCHBI PEIEBAHTHOI'O a
KOHTEHTY p= atC

2 | moynocmin BUJAHOTO DEJICBAHTHOTO KOHTEHTY Y BCHOMY MAacCHBI BHJIQHOTO a
KOHTEHTY n= a+b

3 | wymye BUJIAaHOT'O HEPENICBAaHTHOTO KOHTEHTY Yy BCHOMY MACHBi BHAAHOTO b 1

e=——=1-n
KOHTEHT
OHTCHTY a+b

4 | ocaoy q BUJAHOTO  HEPEJIIEBAaHTHOTO KOHTEHTY Yy BCBOMY  MAacHBi b
HEPEIECBAaHTHOIO KOHTECHTY q= b+d

5 | cneyugpiunocmi K | He 3HAHICHOrO HEPENCBAaHTHOTO KOHTGHTY y BCbOMY MAacuBi d
HEpEeJIEBaHTHOTO COHTECHTY = b+d

Yacto 11 3pydYHOCTI IIepepaxOBaHi IMOKA3HUKUA BUMIPIOIOTH Y BIJICOTKaX, TOOTO Yy BKa3aHUX

(dhopmyiax 3’ aBisgeThCs qoaaTkoBui MHOXKHUK 100 %.

Jnst OUiHIOBaHHS SIKOCTI peaibHUX CHUCTEM HaldacTille BHUKOPHCTOBYIOTHCS JIMIIE Koe(dillieHTH

MOBHOTH 1 TOYHOCTI. 3p0O3yMij0, IO 1 TOYHICTH MOIIYKY, 1 HOro IOBHOTA 3ajJeKaTh HE JIUIIE Bij
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BJIACTUBOCTEH MOIIYKOBOI CUCTEMH, ajie i BiJl MPaBUIBHOCTI MOOYIOBH KOHKPETHOT'O 3aUTY, a TAKOX Bix
Cy0’ €KTUBHOT'O YSIBICHHS KOPHCTYBada IIpo Te, IO Take MOTpiOHA Homy iHpopmauis. Ae 3a OakaHHIM
MO>KHA PO3pPaxyBaTH i cepeHi 3HAUEHHsI IOBHOTH Ta TOYHOCTI AJIs1 KOHKPETHOI CHCTEMH, ITPOTECTYBABIIN
i1 Ha eTanoHHiH 6a3i JokyMeHTiB. EQexkTiBHa mourykoBa cucteMa Ma€e OiIbLIy TOBHOTY 1 TOUHICTbh, Oa)kaHO —
100 %, T00TO 3HAXOAUTH BECh MOTPIOHUI KOHTEHT 1 HIYOTO 3aiBOr0. AJie CTOBIICOTKOBA SIKICTh MOLIYKY
HEMOXJIUBa, 00 Ha (IKCOBAaHOMY PiBHI MOTY>KHOCTI MOLIYKOBOTO 3aco0y BCi crpoOu MOJIMIIUTH OJUH 3
[MX apaMeTpiB MPU3BOAATH JI0 MOTIpPIISHHs iHIIOro (puc. 7).

100

en

G0

p, %

40

20

0

1] 20 40 60 a0 100
n, %
Puc. 7. Ilpuxnao 3anesicnocmi misxc koeiyienmamu
NnoeHOmMU | MOYHOCMI
[lopsin 3 mepepaxoBaHWMHU TOKa3HHWKaMH, SIKi OCHOBaHI Ha 3B S13aHOCTI PEJIEBAHTHOCTI Ta BHUAA-
BaHHsI, JOLITBHO BUKOPUCTOBYBAaTH TAKOXK M 1HII MOKAa3HUKM €(PEeKTUBHOCTI, 10 3a3BUYail 1 poOIsATh Ha
npaktuwi. Jlo OCHOBHUX 13 HUX HAJICKATh!
—  IIBHIKO[iSl KOHTEHTHO-TIOIIYKOBOI mijicucTeMu (iHTEpBal 4acy MK MOMEHTOM (hOpPMYJTFOBaHHSI
3alMTy il OTPUMAHHSIM BiJMOBI/II HA HBOTO);
—  TPOIYCKHA 3MaTHICTH (OI[IHIOETHCS KiTBKICTIO KOHTEHTY, III0 BBOIASATHCS, 1 KITBKICTIO BiAMOBIiAEH
33 OJIMHMITIO YacCy 3a 3aJaHKMX 3HAYECHb KOE(DIlli€HTiB MOBHOTH i TOYHOCTI);
—  NPOIYKTHBHICTH (OLIiHIOETHCS KUTBKICTIO KOPHCTYBAYiB CUCTEMH 1 YaCTOTOIO 1X 3BEPTAHb);
— HafiiHicTh poboTH (OLIHIOETHCS HMOBIPHICTIO TOTO, IO CHCTEMa BUKOHYBATHME CBOI (yHKILT
3a 3aJ]aHUX YMOB MIPOTATOM HEOOXIAHOTO Yacy);
—  THII 3aIUTiB, 10 OOCIYTOBYIOTHCSI CHCTEMOIO.

CemaHTH4YHE MOJETIOBAHHS B §a3aX JaHUX

Crnouatky B Teopii BJ] ocHOBHa yBara mpuuiiasuacs 3aco0aM eeKTHBHOI oprasizailii JaHuX i
MaHiMyJIOBaHHS HUMH. B pe3ynbpTraTi BUHUKIM TP OCHOBHI MOJEINi NAaHHUX. i€papXidHa, pesmiiHa i
MepexeBa. [Ipu npoMy siBHO a00 HESBHO NMPHITyCKanoCs, IO 3alpONOHOBaHI 3acO00M JOCTaTHBO YHiBEp-
CaJbHI JJI TOJaHHA 3HaHb ab0 iHdopmanii mpo Oyae-saki 110. Tak, i chOTOIHI TPUXUIBHUKH PENALIHHOT
Mozeni, mo HaOyna HaHOLIBIIOrO MOIIMPEHHS, YacTO CTBEPAXKYIOTh, HiOM TabiauyHa ¢dopma moAaHHS
JAHWUX € HAW3PYYHIIIOK Ta IHTYITUBHO 3PO3YMLIOI0 MIPOCKTYBAILHUKOBI.

AJle IpoeKTyBaHHA 0a3W JaHWX y TEpPMiHAX IUX MOJEINe 4acTo 3BOJUTHCS O JYKE CKIAIHOTO i
HE3PYYHOI'0 JIJIsl MPOCKTYBaJIbHUKA MPOLIECY, OCKUIBKY Il MOJAEJI HEe MICTATh JOCTaTHIX 3aCO0IB IMOJaHHS
3micty ganux. CemaHTHKa peanbHOi 11O moBMHHA HE3aleKXHUM BiJ MOJEN CIIOCOOOM BifoOpakaTucs B
CBiZIOMOCTI IpOEKTyBajJbHUKA. Lle mpu3BOOUTE 10 ymOBiNbHEHHS mpouecy po3podienHs bl 1 € mxepenom
MOTEHIIHHUX TOMUJIOK.

3 mi€i NpUYMHU OCTAHHIMHM POKAMHU PO3BHUBAETHCS TAKUI HAMpsM, SIK CEMaHTUYHE, a00 KOHIICI-
TyallbHe, MOJIE/IIOBaHH: y 6a3ax JaHuX. Mloro ocHOBHA MeTa — opraHisallis inTep(elicy IpoeKTyBaNbHIKA,
a TaKoXX KIHIEBOTO KOPHCTyBaya 3 iH(OPMAILIHHOI CHCTEMOIO Ha piBHI ysiBleHb mpo [10, a He Ha piBHI
CTPYKTYp AaHuX. [HTepec 10 IbOro HampsiMy 3pic y 3B'S3Ky 3 PO3BHTKOM 3acO0iB aBTOMAaTH30BaHOI'O
npoektyBanssa bl na ocnoBi CASE-texnounoriii.
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CporonmHi BH3HAYMBCS OCHOBHMH MiJXiJ OO PO3B sI3aHHS 3aJa4 CEMAaHTHYHOIO MOJICIIOBAHHS Yy
0azax nanmx. BiH momsrae y BUAUIEHHI IBOX PIBHIB MOJIENIOBAaHHS: PiBHSA KOHIIENTYaIbHOTO MOJIEIIO-
BauHs [10 i piBHS MOJE/IIOBaHHS BiacHe 0a3u manux [8].

Ha BepxuboMy piBHI 37iicHIOETBCS mepexin Big HeopmamizoBaHoro onucy I10 Ta inpopmaniitHux
noTped KiHIEBOro KOpUCTyBada (akTopiB) 10 iX (OpMaIbHOrO BHpa3y 3a JIOMNOMOTOI CIeliabHUX
MOBHHUX 3aco0iB. Ha HIKHbOMY — mepeTBopeHHs koHUentyanbHoi mozaeni 110 na cxemy B/l i Hopmani-
3atis cxemu BJI. Tak, y I1O onparroBanns Web-pecypciB BUniIsitoTh Takux aktopis (puc. 8):

—  aIMIHICTpaTOop SIK TBOpPELb CaiiTa MOXKE KepyBaTH BCiMa MaTepiajaMH, a TAaKOXK BCiM, 10 € Ha CaiTi;

—  BiABiIYBad: BiJBiyBay caiiTa, SKOTO I[iIKABUTH HEPYXOMICTb.

Puc. 8. [iaepama sapianmie cucmemu onpayiosanns \Neb-pecypcy

OCHOBHI BUMOT'H JI0 cHcTeMu ornpaitoBanns Web-pecypcis.

1. Bci katanorum Ha caiTi mepeBipsie MozepaTop, OOAAIOYM HA CalT, sKWo iHdopmamis He
JOCTOBIpHA, HE YiTKa, TOJI MOAEPATOP MPOCTO BUIAISE MaTepiall.

2. Slxmio Bci Mo 3aroBHEHI, TOJI MaTepiall YCHIIIHO JOJA€Thes B 0a3y MaHUX, a TAKOK B 1HIEKC
TS TIOLITYKY.

3. Slkmro He 3amoBHEHI BCi MOJIA JJIs IyOJiKallii marepiaiy, TO MaTepiajl MPOCTO HE JO0IAEThCS
B b/] caiita.

4. Marepian TOAI MPOCTO MEPEBOIUTHCS B apxiB, 3a00POHSETHCS AOCTYI IO IHACKcAIll Horo
MOITYKOBUKAMH, 1 BUIAISETHCS 3 1HICKCY MOIIYKY.

OcHOBHI B3aeMOIii MiXk 00'€KTaMH HAIIOrO MPOEKTY onpairoBanus Web-pecypciB mogano Ha puc. 9
miarpamoro komyHikaiii (anria. Communication diagram). Bona BimoOpaxkae oprasizaiito iHTepdeicy
MPOEKTYBAJIILHHUKA, a TAKOXK KIHIIEBOTO KOPUCTYBa4ya 3 CHCTEMOIO Ha piBHi ysBieHb npo I10. Ha puc. 10
HojIaHa Jiarpama KiaciB cuctemu omnpaiiroBanis Web-pecypcis, jie BimoOpakeHO OCHOBHI BIIHOCHHU MK
Kiacamu (00’ €eKTaMu) Ta X eK3eMIUIIpaMK CUCTeMH ompairoBanHs Web-pecypcis.

Ha puc. 11 piarpama o6'extiB (Object diagram) BimoOpaxae mporiec AomaBaHHsS aJMiHiCTpaTopa.
Rights Bubupaetscs 3 ComboBoX’a Ha caiiti. A Register 3anoBHIO€ThCS Yepe3 Ter iNput, KpiM mapameTpa
Register_id. Bin € inkpemenTom Ha +1.
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Puc. 9. liazpama xomynixayii (communication diagrams)

Puc. 10. [iacpama knacis (class diagram)

Register1:Reqister

Reqgister_id = 0001

Register_name=Vova User: Rights

Register_phone = 112456739

User_Rights =1
Register_password = epix123 —~ig

Register_email = admin@abcvg.com
Reqgister_registerdate = 21.06. 2014

Admin: Rights

User_Rights = 3

Puc. 11. [liaepama 06’ ekmis (Object diagram)
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Jliarpama mocIiIoBHOCTI mpouecy onpaioBanas Web-pecypciB BioOpakae B3aeMoii OCHOBHHX
00'€KTiB CHCTEMH, BIOPSAAKOBAHUX 32 YacOM, 30KpeMa, 3alisHi 00'€KTH Ta IIOCIHIIOBHICTH BiANPaBICHUX
MOBIZIOMJICHb MIX ITUMH 00'ekTamu (puc. 12).

Puc. 12. {liazpama nocrioosnocmi (sequence diagram)

Hiarpama misutbHOCTI (pric. 13) po3kpuBae ocHOBHY AisuibHICTh IC — onpaitoBanus Web-pecypcis.

Puc. 13. [liacpama oisnvnocmi (Activity diagram)
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Ha puc. 14 momana miarpaMa Oriisily B3aeMOjIii OCHOBHHX 00’ €KTiB cucteMu ompairoBanas Web-
pecypciB y pasi 3’ €HaHHS 3 CEPBEPOM 1 3aBaHTaXEHHs caiiTa. Jliarpama craniB Ha puc. 15 onucye ocHOBHI
MOBEIIHKU OKPEMHX HAWBaXIMBIIINX 00'€KTIB ccTeMHu onparioBants Web-pecypcis.

Puc. 14. Jliaepama o2nn0y e3aemodii (interaction overview diagram)

Puc. 15. [liacpama cmanis (State machine diagram)

316



Hiarpama po3ropTaHHS 3aCTOCOBYETbCS JUIs TOJaHHS 3arajibHOl KOH(QIrypamii Ta TomoJjorii
po3MoiieHol MporpaMHoi cucTeMu ornpaiitoBanas Web-pecypciB i MiCTUTh 300paskeHHs pO3MiLICHHS
KOMIIOHEHTIB y OKpeMHX By3nax cucremu (puc. 16). Jliarpama po3ropTaHHs MOKa3ye HasBHICTh (i3HIHIX
CTOJIYK — MapIIpyTiB MepeAaBaHHs iHGOpMaLii MK amapaTHUMM NPUCTPOSIMH, K1 3adisHi B peanizamii
cucremu. Jliarpama KOMIOHEHTIB Ha puc. 17 BimoOpakae 3aJie)KHOCTI MiXK KOMIIOHEHTaMH MPOTPaMHOTO
3abe3neueHHs onpaitoBanas Web-pecypciB Ta cTpyKkTypH cepBepa, BpaxOBYIOYHM KOMIIOHCHTH BHXiTHHUX
KOJiB, OIHApHI KOMIIOHEHTH, Ta KOMIIOHEHTH, 1110 MOXKYTh BUKOHYBaTHCh. MOyJIb IPOrpaMHOro 3a0e3Iie-
YeHHSI TIOJAHUN K KOMIOHEHTa. [leski KOMITOHEHTH ICHYIOTH ITiJl Yac KOMITUIAIIT, AEsIKi — IMiJT 9aC KOMIIO-
HyBaHHSI, a IesKi Ii 4ac poOOTH MPOTrpaMH.

Puc. 16. [iacpama poszopmanns (deployment diagram)

Puc. 17. [liacpama xomnonenmie (component diagram)
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Ha puc. 18 niarpamu nakeriB BifoOpaskatoTh OpPraHi3alilo elIeMEHTIB y TPYIH 3 SIKOI0-HEOYIb 03HAKOIO 3
METOIO CIIPOILCHHS CTPYKTYPH Ta OpraHizaiii poO0TH 3 MOZIEILTIO CHcTeMH omparroBanHs Web-pecypcis.

Puc. 18. Jiazpama naxemis (package diagram)
Po3pobnena miarpama makeris, 10 BizoOpaxae, sIK MPOrpaMHO BiOYBaTHMMETHCS MOLIYK IO CalTy
ta BJI. Ha miarpami cuuxponizaii (puc. 19) HaBeneHO anbTepHATHBHE TMOJAHHS JiarpaMu MOCIiI0BHOCTI,

110 SIBHO IMOKa3ye 3MiHM CTaHy Ha JIHII )KUTTS 13 33/1aHOI0 IIKAJIOK0 4Yacy, TOOTO 300pakeHO HIBHIKICTb
pobotu cepBepa. KopucHa B 1ogaTkax peaabHOTo yacy.

Puc. 19. [liacpama cunxponizayii (timing diagram)
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Jiarpama KoMno3utHOi/cki1anoBoi ctpyktypH (prc. 20) 1eMOHCTpY€E BHYTPIIIHIO CTPYKTYpPY KIaciB
i B32€EMOJII0 €JEMEHTIB (4acCTHH) BHYTPILIHBOI CTPYKTypH Kiacy. [liarpamu KOMIIO3HUTHOI CTPYKTYpH
BUKOPHUCTOBYIOTH CIIIJIBHO 3 JiarpaMaMHu KJacis.

Puc. 20. [liacpama xomnozummnoilcknaoosoi cmpyxmypu (composite structure diagram)

3a3HaunMMO, 110 33 JOMOMOIOI0 BIIOMMX ITiAXOJIIB BU3HAYCHHsI KIIBKOCTI iH(GOpMAIIl po3B’ A3YIOTh
3ajadi 3 TO3UIIT aHaIli3y 3arajlbHUX BIACTUBOCTEH 00’ €KTa 1 HE BPaxOBYIOTh MO3UIIii OCOOH, IO MPHHMAaE
pimenns (OIP, B HamoMy BapianTi 1e kKopuctyBau Web-pecypcy) CTOCOBHO JOCIIKYBaHOTO 00’ €KTa
(Web-pecypcey). Onnak mosuttii pizaux OITP MOXyTh NPHUHIMIOBO pi3HUTHCS. Hampukian, oauH i3 HUX
aHaylizyBaTUME MHOXXHHY CHUTyallili pHU3HKY, JOTPUMYIOUHCH KpaiiHboi oOepexHocTi, a IHmMH — Oyxe
NPUXWIBHAKOM palliOHAILHOTO PH3MKY. TOMy BHHHMKIA TOTpeba BH3HAYCHHS KUTBKOCTI Ta SKOCTI
iH(pOpMallil HE TUTBKH JJIsl ONTUCY HAassBHUX BIACTUBOCTEH 1 0COONMBOCTEH TOCTIIKYBAHOTO 00’ €KTa, aje i
3 oy GhopMyBaHHs 1 gocsrHeHHs 1inei OIIP Ha ocHOBI Horo OayeHHs SIK HEOOXITHHMX BJIACTHBOCTCH
Ta OCOOJMBOCTEH JOCHTIKYyBaHOTO 00 €KTa, TaK 1 ILIAXiB Ta 3aco0iB ix peamizarnii. [Jms mporo OIIP
MIOBHHEH MaTH MEBHUM piBeHb iHHOPMOBAHOCTI 1po 00’ €KT (Tad. 4).

Tabnuys 4
Baactusocti Ta ocodsmmBocti Web-pecypcey
Ne Hassa IloBHOTA JocToBipHicTh CBOEYACHITh
1 2 3 4 5
1 | Hosunu { 3aronoBok, TeKcT, KapTHHKA, 1aTa HoBuHK} | { HoBUHM OyayTh pepaiitu- | { indopmariis repe-

THCB 3 HKEPEIT, B AKHX

Ba)KHO aKTyaJlbHa

peiituar noxax 10} Ha CHOT'OJIHI Ta I1Ie
JBa JIHI BIIepe/}
2 | Oconowenns | {kapTHHKa, 3ar0JIOBOK, TeneonH, enektponHi | { nopanns 116 aBropa oro- | {iHdopmaris akTy-

IIOILITH, OIMC OrOJIOIIEHHS, THUII OrOJIOIIEHHS
(K10 HEPYXOMICTh, TO Taki MyHKTH: Orepa-
Iisl, paiioH, aapeca, THII, CTaH, KIMHAT, IO-
BepX, 3arajbHa IUIOIIa, )KUTJIOBA IUIOIIA, TUIO-
1I1a KyXHi, KIMHAT, TOCTHHKA, KOMYHaJIKa, KiM-
Hata, MayociMelika, Tene(oH, eIeKTpOHHA
TIOIITa, BEO-CalT, IiHa; AKIIO PpoboTa, TO TaKi:
TOB BakaHucii, 3apIuiaTHs, 3alHATICTb, JOCBI
po06OTH, OCBITA, BIK, CTATh)}

JIOILICHHS], TTiITBEPKCHHS
TIOLITH MiJI 9aC MO JAHHSI
OTOJIOIICHHST}

anbHa 2—3 Micsri}

3 | Agiwa

{xanp, kpaiHa, piK, aKTOpH, pEKHCEp, Uac
Mepersiny, KapTHHKA, BapTICTh TMEPEryIsiy,
aHOHCH (DUTBMIB, CITMCOK IOCTYIHHUX KiHO-
TeaTpiB, Jiec IPOXOJIUTH TIEPETIIs}

{indpopmariist Gyzme Opatuch 3
oiriifHIX calTiB, KiHOTEAT-

piB uepe3 API}

{axryasbHO He
OLIBIIIE HIXK HA
TIKIICHB}
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IIpoooeocenns maon. 4

1 2 3 4 5

4 | Iozooa {cmucok 3 yacom (BpaHil, BBeuepi, BICHS, | { oroaa Oyme Opartuch 3 caiita | { 01MH JeHb}
BHOUI), KiTbKiCTh rpamyci 3a Llembciem i | Mereocy O}

Dapewreiitom, omwrc nozil (sSicHo, 63 ona/iis,
BiTEp, PT. CT., TPaJI, JOIII, BOJIOTICTh, TyMaH)}
5 | Kapma micma | {kapTuHKa KapTH MicTa, 3 MaciiTabom} {xapra Gyne 6paruce 3 Google | {akryanbHo Ha
Maps} 2-3 micsii}

6 | Hosioxosa {cmmcok 3akmazis, Tenedorn Ta yac, koiu | { Oyme mepeBipeHo KoxkeH Tene- | { Moxke GyTH aKTy-

MO’KHA JI3BOHUTH} ¢oH, 1 pa3 Ha MicsI 003BIH anbHa JEKIIbKa
BCiX HOMEpIB y KaTasiosi} pokiB}

7 | @omoecanepes | {crmcok anpboMiB, y anbbOMi MICTAThCS | {3aBXkIU MaroTh OyTH (OTO- { Hemae oOMexeHD
dotorpadii, ix ormc, exif gani, HasBa, qata | rpadii neBHOro MicTa, a He IIOJI0 JIATH, OCKiJIb-
3aBaHTA)KCHHSI, TTH} THIIKX} KH LIe € cKi1az (oTo-

rpadiit}

8 | Tpaucnopm {xapra, a Ha Hiii HaHeceHo BCi MapuryTH | { TUTHKHM Ti MapIIIyTHI Takci, siKi | { aKTyanbHO, TOKH
IPOMAJICBKOr0 TPAHCIIOPTY B MICTi} € B MicTi} MapIIyT He TIOMIHS-

FOTh}

9 | Kypceamom | {crmcok OaHkiB, Ha3Ba BamoTH, MiHa | {iHdopmariis Oymae 30uparuch 3 | { aKTyanbHO Ha
MPOJIAXKY, IiHA KYITIBIIi} caiita MibkOaHKa} 1-2 roauau}

10 | Iemopia {xpoHonoris micta, onuc BaxIMBHX Mol | {icTopis/xpoHonoris Mae OyTi | { akTyanbHO MOXe
JUTS MicCTa, 1iX jatu} HaITFCaHa CHEIIAJIBHO JUTS OyTH MIPOTITOM
IIEBHOTO MICTa, 4 HE IHIIMX} PpOKiB}

VY pasi HEeMOBHOTH Ta HEYITKOCTI iHpOpMallii iHPOPMAIIIIO peaarye J0 HaJeKHOTO CTaHy MOJIEPATOP
YK aJIMiHICTpATOp cairTa.

MakcumasbHui yac BupitieHHs npobiemu — g0 30 xB (MOLIyK pKEpes, MOPiBHAHHS iH(pOpMAITii,
penaryBaHHsi Matepiany). Skmo npobiemu € Ha cepBepHomy piBHi: DDOS araku, mpociganHs cepsepa,
MoraHa BijiJla4a, BUCOKA BiJ[BIIyBaHiCTh, TOJI MPOOJIEMH BUPILITYIOTh TaK:

1. DDOS aTtaku — BU3HaYa€THCS Macka miaMepexi B Mepexi, |P agpeca, 3 saxoi Bexyts DDOS ataky,
yepes (palpBoJI CTABUTHCS PEAUPEKT Ha BHyTpimHiH | P Toro, xTo arakye: 127.0.0.1 yu 192.168.0.1.

2. Tlpocimanus cepBepa — TIILKK HOTO 3aMiHO0, 00 Mpo0JieMa B )KOPCTKOMY JMCKY €.

3. Tlorana Bimmaua — miAKIIOYEHHS cepBepa A0 HIIIOTO MPOoBaiepa.

4. Kymisist a00 OpeHa HOBOTO MOTYKHOTO cepBepa il MPOEKT.

SIkiro npo0semMu € Ha CUCTEMHOMY piBHI: bugs (moMuiIKK B KO pOrpamMu) CHCTEMH, TPOOIEMH 3
KOJIyBaHHSIM, IPOOJIEMH 3 ITONIYKOM, IIPOOJIEMH 3 aBTOPU3AIlI€I0 KOPUCTYBaUiB, TOAI aMiHICTPATOP IIYKAE
noMuiiky B |0gin, me BoHa BuHMKae, Ta Bumpasise. Llei mporec TpuBae Big 5 xB 10 1 1o6u. Takox €
KPUTHYHUM, T€ WI0, HampuKiaja, iHpopmalis Moxke OyTH HeakTyallbHa, I[OraHo OQopMIIeHa, He
4ynTabeNbHa, [Ie BCe BUIPABIIsIE MOAEPATOp y Ayke Kopotkuii Tepmin (30 xB — 1 rogx).

BucHOBKH Ta nepcreKTHBH NMOAAJIBIINX HAYKOBHUX PO3BiIOK

PosrnsHyTO mUTaHHS pO3pOOJICHHS METO/IIB Ta MIPOTPaMHUX 3ac00iB ONMpaltoBaHHs iHPOpPMAIiHHIX
pecypciB y iHTepHeT-cucTeMax. ChopMyTb0BaHO HOBHI MiAXiA 3aCTOCYBaHHS Ta BIIPOBAKECHHS Oi3Hec-
nporeciB il MOOYJIOBH TakWX cUCTeM. Po3po0iieHO MeToau Ta MporpamHi 3aco0M  ONpaIfoBaHHS
KoHTeHTY Ta Web- pecypcey.
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