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Abstract. The given paper considers application of data mining technology in scientific research as one of intellectual
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form of analyzing domain field ontologies. Formal and linguistic approaches are found most effective in analyzing
domain field ontologies. The paper identifies the problems of word redundancy and word polysemy. The prognosis
for the further research investigation is in interconnectivity of specialized ontologies studying heterogeneous terms

on the basis of artificial intelligence (Al).
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BeepgeHue. OgHa W3 OCHOBHbIX npobiem
B MHTENNIEKTYA/IbHOM aHa/iM3e TeKCTa 3aK/toyaeTcs
B HeobxoAMMOCTU NMOCTOAHHOTO OOHOBAEHMA Tep-
MWHO/IOTMYECKNX C/I0BAPEN eCTeCTBEHHbIX S3bIKOB
B cdepe MHOOPMALMOHHO-KOMMYHMUKALMOHHbBIX
TexHosornn (UKT), a TakKe B WUMPOTE NpeaMEeTHbIX
obnacteit Ux NpumeHeHusa, KoTopaa obycsioBneHa
BbICOKOI MHTEHCMBHOCTbIO Pa3BUTMA CUCTEM MUCKYC-
CTBEHHOrO MHTennekTa (Al systems), 1, B 4aCTHOCTH,
MaLUMHHOIo obyyeHus.

AKTYyanbHOCTb TeMbl OOYC/NIOB/IEHA BbICOKOM
OVHAMUYHOCTBIO Pa3BUTUA CUCTEM MCKYCCTBEHHOIO
WHTENNEKTA M npoLeccoB B chepe npenctaBieHuUs
3HaHWI B obnactn UKT; npobnemoii B3aMmocBasn
TEPMUHOB MPU CO3LaHUN TE3aYPYCHbIX OTHOLLIEHW;
pa3paboTKON TEPMUHONIOTMYECKUX CUCTEM, OCHO-
BaHHbIX Ha OHTO/IOMMAX W Te3aypycax; YA0BAETBO-
pUTENbHBIM pelleHMeM 33434 C UX MOMOLLbO C MNo-
cnefyowmnmM NpeacTaBieHNEM PELLEHN B cUCTEME
3N1EKTPOHHOTO npasBuTenbcTea (3MN).

O6beKkToM WccnefoBaHUA ABAAETCA NUHIBU-
cTnyeckoe obecneyeHne MHGOPMALMOHHBIX CUCTEM,
npeameTom — MeTOAMKA MPOBEAEHWUA YaCTOTHOroO
aHanuM3a cneunanmn3npoBaHHbIX TEPMUHOB.

Llenb paboTbl 3aKNt04aeTcA B NPoBeAEHUN UH-
TENNEKTYaNbHOrO aHa/M3a TEKCTOBON MHOPMALLUK
B CNeunannsnpoBaHHbIX 061acTax ¢ co3gaHMeM pa-
604ero makeTa IMHIBUCTUYECKOTO obecneyeHns UH-
$GOpPMaLMOHHbIX CUCTEM A/1A COTNIACOBaHUA AAHHbIX
PYCCKOA3bIYHOM U MHOA3bIYHbIX TEPMUHONOTUYECKUX
cucTem npeaMeTHbIx obnacTeit B cucteme IM.

B 3agaum paboTbl BXOAUT: U3yYeHUE MeToaM-
KM aKTyasibHOM 06paboTKM TeKCTOBOM MHOPMALUK;
nccnefoBaHMe BO3MOXKHOCTM GOPMUPOBAHUSA U KOp-
PEKTUPOBKM OHTONIOMMYECKMX MOZEeNeil Ha OCHoBe
WMHTeNNEeKTyaibHOM 06paboTKKM TEKCTOBOM MHPOPMa-
umK (text mining); nposeaeHWe aHaM3a UCMONb30-
BaHWA nNporpammHoro obecrneyeHuma a3bika R u npo-
rpaMmHoro naketa Rapid Miner Kak onTMManbHbIX
NPOrpamMmMmMHbIX CPeACTB ANA CO34aHMA UHbOPMALU-
OHHOM CUCTEMbI MHTENNEKTYa/IbHON 06PabOoTKM TEK-
CTOBOI MHbOPMALMKN. [InA pelleHmA NOCTaBAEHHbIX
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33/a4 Mbl UCMONb3yEM METOZ, rMYyOUHHOro aHaan3a
TEeKCTOBOM MHbOPMaLUN.

B paboTte paccmaTpuBatoTcs TeopeTUyeckue
W MPUKIagHble BOMPOCbI JIMHTBUCTUYECKOTO obe-
cnevyeHma MHGOPMALMOHHBIX CUCTEM, PACKpbIBaeTCA
CYWHOCTb TEPMMHONOIMYECKOTO MOAEANPOBAHMUA
cneumann3mMpoBaHHbIX obnacteit ana dopmmposa-
HUA JIMHIBUCTMYECKOro obecneyveHna uMHbOpmaUm-
OHHbIX CUCTEM. AHa/IMTUYECKM paccmaTpmBatoTcA
OHTO/IOTMYECKME MOZENW KaK cnocob onucaHusa
npeameTHbIX obnactei.

MpoBoaniocb MPOEKTHOoe  ucc/egoBaHue
TexHonormm text mining AnA aHanusa TeKCToB
Ha nNpegMeT MOMCKA B HUX 3a4aHHON TEPMUHONOTUU
onpegeneHHbIX nNpeaMeTHbIXx obnactei. B pabote
paccmaTpmBaeTca TexHosorma data mining Kak npo-
LLecC BblAeNEeHUs U COPTUPOBKM HECTPYKTYPUPOBaH-
HbIX ZAHHbIX C NOC/AeAyOLWMUM NpeacTaBAeHUeM AN
JanbHenwWwero NPuMKAaZHOro MCNoAb30BaHUA, OMNU-
CbIBAETCA MPAKTUYECKoe NMPUMEHEHWEe TEeXHONOTUK
Rapid Miner ans rnybMHHOro aHann3a TekcTa.

MpaKTMyeckasa 3HAYMMOCTb pPe3y/bTaToB pa-
60Tbl 3aKNH0YAETCA B BOSMOXHOCTU UX NPUMEHEHUA
npu obpaboTKe ecTeCcTBEHHOro A3blKa B pexume
online, B npoueccax MHGOPMALMOHHOIO NOUCKA, Ka-
TeropmsaumMm TEKCTOB, aBTOMATMYecKol obpaboTke
60NbLINX TEKCTOBbIX KOANEKLUMI (Hanpumep, B KOp-
MYCHOW JIMHTBUCTUKE), MOSABNEHMM BO3MOMKHOCTU
bOpPMMPOBaAHMA N KOPPEKTUPOBKM OHTONOTMYECKUX
moaenemn c npumeHeHmem text mining.

OcHOBOHasA 4acTtb. Habnwopaemaa cerogHA
HeobxoanMMocTb 06paboTKM HeCTPYKTYPUPOBAHHOM
TEKCTOBOM WMHPOPMALMK, LWKMPOKaA npegMeTHas
obnactb eé npumeHeHua [1], nosbiweHne 3dpdekK-
TUBHOCTM M KA4yecTBa YKe CYLLEeCTBYOLWMX METOA0B
06paboTKM TEKCTOB — BCE 3TO NPOAMKTOBAHO COBpe-
MEHHbIMM MOTPebHOCTAMM pPaboTbl €¢ 6OAbLIMMMK
06beMaMM 3/EKTPOHHbIX AOKYMEHTOB B CUCTEME
3M. Ha cmeHy noHaTtuio big data (HeonpeaenéHHo
CTPYKTYPUPOBaHHblE AaHHble 60/blioro 06bEMA)
[2] npuxoguT HOBbLINM KOHLENT — smart data («ymHble
OaHHble», pe3ynbTaTbl, U3BNEYEHHbIe 3a cyeT obpa-
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B6OTKM «BONbILIMX AAHHbLIX»; AAHHbIE, MNOJyYeHHble
B pe3y/ibTaTe MHTEN/IEKTYaIbHOTrO aHa/nM3a AaHHbIX)
[2]. CeroaHs ero paccmaTpuMBaloOT KaK LLesoe Hanpas-
JIeHMe, NOCKO/IbKY BaXKHbIM CTAaHOBUTCS HE CTOJIbKO
cam 06beM AaHHbIX, Kak TO, KakMm obpa3om u B Ka-
KOl 061aCTN OHW MOTYT BbITb MCMOb30BaHbI.

B 3aBMCMMOCTM OT MOCTaB/AEHHbIX Lenei ne-
pen npoueccom o0bpaboTKM HeCTPYKTYpPUPOBaHHOM
TEeKCTOBOM MHbOPMaLMKM UCCNeaoBaTENN 3aHUMALOT-
€A TAaKMMM 33434aMM, KaK aBTOMATMYECKOe aHHOTU-
poBaHMe AOKYMEHTOB, NMOUCK OTBETOB Ha BOMPOCHI,
HernocpeacTBEeHHbIM nouck uHbopmauuu, ¢unb-
Tpauus, pybpuKauma, Knactepusauma AOKYMEHTOB
W rpynn AOKYMEHTOB, MOUCK CXOKMUX JAOKYMEHTOB, UX
CEerMeHTUPOBaHUE N CMEXKHble BOMPOChI.

Hawe nccnepoBaHue HaueneHo Ha co3gaHue
MexaHM3Ma OTC/eXxXMBaHUA crnocobHocTn npeao-
CTaB/IEHUA CUCTEMOM 3NEKTPOHHOTO MPaBUTENbCTBA
BO3MOXHOCTM B3aMMOAENCTBUA creumann3npoBaH-
HbIX OHTOJIOFMI Pa3/INYHbIX NpegMeTHbIX obnacrten,
a TaKXe Ha COMoCTaB/leHMEe PYCCKOA3bIYHbIX M aH-
rNI0A3bIYHbIX CNELNaNM3UPOBAHHbIX OHTONOIMIA, Bbl-
AB/IEHUE B HUX NPOBAEMHbIX 30H, IMHIBUCTUYECKUX
NAaKyH, HECTbIKOBOK TEPMMUHONOIMM C LIENbIO nocne-
AYIOLWEro pelweHna AaHHbIX BOMPOcoB. MOCKOMbKY
3MM Npu3BaHO OCYLLECTBASATL B3aMMOLENCTBUE Opra-
HM3aUWM BCeEX TUNOB U YPOBHEN, TO B cuctemy I,
HapAAy C rocyapCTBEHHbIMM, BKAKOYEHBI U HAay4YHble
opraHusaumn. Bxog B cucTemy cneumannsmpoBaH-
HbIX OHTOJIOTMA LUMPOKUX NpegMeTHbIX obnacTei
OOJIKEH KOHTPOAMPOBaTbcA cucTemoit 31, KoTopas
OOJIKHA TaKKe 6bITb cnocobHa obecneynTb opraHu-
3aUMAM M CrneuManncTam pPasanyHbIX NpegMeTHbIX
obnacTtell HenpepbIBHbINM AOCTYN K CleuMannsnpo-
BaHHbIM OHTOJIOTMAM, UMETb CMOCOBHOCTbL K corna-
COBaHMWIO TEPMUHOCUCTEM AAHHbIX OHTONOTUA.

Ona asddektnBHoctn pabotbl I B cospe-
MEHHbIX MHGOPMALMOHHO-NOUCKOBbLIX U MHPOpPMa-
LMOHHO-aHaIMTUYECKMX CUCTeMax BegeTca pabo-
Ta CTEeKCToBOM WMHOpMaumer B HeorpaHWYeHHbIX
CNeumMann3mpoBaHHbIX  061acTAX,  BK/OYAOLWMX
B ceba pasnuuyHble Knaccbl cywHoCTel M npegno-
NaratoLmMx BO3MOMKHOCTb BXOXAEHWA B HEOrpaHu-
YeHHOe MHOroobpasve OTHOLIEHUIA MeXay cobolt
[1]. NMpux 3TOM CyLWECTBYIOT TaKMe HepelleHHble BO-
Npocbl, KakK, HanpMmep, HexBaTKa JIMHIBUCTUYECKNX
W OHTONOTMYECKUX 3HAHWIK (3HAHMK O MuUpe), uc-
NO/b3YHOLMUXCA B NPUNOKEHUAX MHPOPMALMOHHOTO
NMoMCKa 1 aBTOMaTUYECKON 06paboTKe TEKCTOB, YTO
MOXKET MPUBECTU K HEPENEeBaHTHOMY NMOUCKY B CAay-
Yae ecnn GopMynMpPOBKA 3anpoca OT/IMYaeTca oT
cnocoba onncaHma pesieBaHTHOM CUTyaLLMK B TEKCTO-
BOM ZOKyMmeHTe. B cucteme I 31a npobaema MoXKeT

ycyrybutbca npm o6paboTke Tak HasbiBaeMbIX AJTUH-
HbIX 3aMpPOCOB, B MOUCKe OTBETA Ha BOMPOC B BOMNPO-
CHO-OTBETHbIX CUCTEMAX.

Ha paHHOm 3Tane passutua cuctembl I
BHeApPEHWE [AO0MNO/HUTENIbHbIX 0OBbEMOB 3HaHWUI
0 A3blKe U MUpPe B COBPEMEHHble MeToAbl aBTOMa-
TMYECKoM o06paboTKM TEeKCTOB npeacTaBaAseT Cco-
60l CNoXKHYI0 3a4a4y. 3To 06YC/NIOBNAEHO TEM, YTO,
BO-NepBblX, NOAOOHbIM 3HAHMAM cneayeT AaBaTb
onucaHuWe B CMeLnasbHO CO34aBaeMbIX pecypcax,
TAKMX KaK Te3aypycbl UM OHTONOMMK, copepKalyme
OMNUCAHUA AECATKOB TbICAY C/10B M CIOBOCOYETAHUN
C BO3MOXHOCTbIO MMETb OMepaLmn No N0rMyYecKo-
My BblBOAY. BO-BTOPbIX, BO3HMKaeT HEOBX04MMOCTb
aBTOMATM3aUMN pelleHns nNpobaembl MHOTO3Hau-
HOCTK cnoB Yepes Bblbop Hanbonee noaxoaALEro
3HavyeHusA. TaKkkKe CTOUT y4uTbiBaTb, YTO pa3BUTUE
aKTyaNbHbIX KOMBUHWPOBAHHbLIX METOA0B (3HaHMA
nAC nocnegHue paspaboTkm B 06paboTke umdpo-
BOM MHPOPMALMM) NPOUCXOANUT B YCNOBUAX, KOTAa
BeAeHMe Ntobbix pecypcoB OTCTAeT OT Pa3BUTUA
npegmeTHon obnacTu.

MpumeHeHne TexHonormm data mining, Ko-
TOpas aKTMBHO MCMNONb3yeTcA AN OBOHapyrKeHus
HeobXxoAMMbIX 3HaHUI B 6a3ax AaHHbIX (TaK Ha3bl-
Baemom KDD — Knowledge Discovery in Databases
[3]), Hy»KHO gna 3dDEKTUBHOTO PYHKLMOHUPOBAHUA
cmctemsl Il ¢ Lenblo Hay4yHoOro nomcka. 3agava text
mining 3akato4YeHa B NpoLecce NOCTPOEHMA MOAENN,
XOPOLLO ONMUCbIBAOLLEN 3aKOHOMEPHOCTU, KOTOpPbIe
NOpPOXKAAT AaHHble. Mpy aHanM3e TEKCTOBOW WH-
dopmaumm NPUMEHAITCA Pas3nMYHble MeToAbl UC-
cnegoBaHuA data mining: «aepeBbs peleHniny», no-
CTPOEHME HEMPOHHbBIX CeTeN, MPUMEHEHNE METOAOB
orpaHu4yeHHoro nepebopa, KNacTepHble Mogenu, re-
HeTUYECKME aNrOPUTMbl, KOMOBUHUPOBAHHbIE METO-
[bl, 3BOJIIOLUMOHHOE MnporpammunpoBaHme. Mpouecc
data mining aBnseTca utepaTUBHbLIM. ITO 3HAUYUT, UYTO
NpW peLleHnn KaKoM-TO KOHKPETHOM 3a43a4mM NPOBO-
LMPYIOTCA HOBble, KOTOPbIE HYXKHO peLlaTb, NMoKa He
6yneT 4OCTUMHYT YA0BNETBOPUTE/IbHBIN pe3y/bTaT.

B HacToslee Bpema TexHonorma data mining
ncnosb3yetca B Tex chepax AeATesbHOCTU YesoBe-
Ka, r4e ecTb HaKoMJieHMe PeTPOCMNEKTUBHbIX AAHHbIX:
HayKa, WHAMBUAYyaNbHOE NpPeanPUHUMATENBCTBO,
a Takke Beb-HanpasneHue [3, c. 74]. Tak, B Hawewn
paboTte mbl He Byaem nepeuyncnatb Bce chepbl Npu-
MeHEHMA MHTENNEKTYaIbHOrO aHaM3a AaHHbIX, Hac
MHTepecyeT BOMPOC UCMOAb30BaHUA CUCTEM UHTEN-
NIeKTyaNIbHOTO aHa/M3a [aHHbIX KaK WMHCTPYMeHTa
B NPOBeAEHNM YHUKaNbHbIX UCCIef0BaHUN.

C uenblo TOYHOCTU GOPMYIMPOBKN NMOHATUM
npusegem onpegeneHve TexHonormn data mining
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OfIHOrO M3 OCHOoBaTesel 3Toro HanpasaeHusa I. Mu-
ateukroro-LLanupo [3], KoTopblt 0603HaYaeT ee Kak
«MnpoLecc OBHAPYKEHUA B CbIPbIX AAHHbIX paHee
HEeM3BeCTHbIX, HETPUBMAJIBbHBIX, MPAKTUYECKU Moses-
HbIX U AOCTYMHbIX MHTEPNPETALMM 3HAHWUI, HeobXxo-
ONMbBIX 1A NPUHATUA PeLUeHUt B PasInYHbIX che-
pax yesioBeYecKon aestenbHOCTU» [4].

[na npoBeneHA MHTENNEKTYaNbHOTO aHaAN-
3a TEKCTOBOM MHOPMALMM NPU MOMOLLN KOMMbLO-
Tepa Mbl MPUMEHUAN NpPOrpaMMHbIM nakeT Rapid
Miner KaKk cpegy Ana rMybMHHOrO aHa/sM3a TeKCTa.
Cnepyetr OTMETUTb, YUTO Ha PYCCKOM fA3blke O text
mining mano MHPoOpmMaUMM U HA AAHHBLIN MOMEHT
CYLLLeCTBYET OrpaHUYEHHOE KOMYECTBO NOLLAroBbIX
pyKoBoACTB B paboTe ¢ TON UM MHOM Nporpammon,
BMAEOTPEHWNHIOB, YTOObI MOXHO 6bl10 NPOAHANN3K-
poBaTb CNEeLNanm3nMpPoBaHHbIE TEKCTbI.

Text mining Np13BaH pewnTb pAL onpesenex-
HbIX 33434, NEPBOM M3 KOTOPbIX ABAAETCA Knaccudu-
KalLus TEKCTa, OCHOBHAA MAesA KOTOPOW 3aK/todaeTcs
B TOM, YTO AOKYMEHTbI, NPUHAANENKALLME K O4HOM Ka-
TEropuu, COAEPHKAT OAMHAKOBbIE CIOBA U C10BOCOYE-
TaHusa [5]. Mbl 3apaHee co3gaem U pasgensaem TeKCT
Ha KaTeropuu, K KOTOPbIM OH OTHOCUTCA, Aanee naet
MallMHHOEe 0by4yeHue, YTobbl Mbl MOMIM NOHATb, OT-
HOCATCA 1M 3TN TEKCTbI K TON UAW MHOW rpynne.

Cnepylowana no Ba*KHOCTU 33afadva — Kjaccu-
d1LMpOBaHME TEKCTOB C NOMOLLbI MALIMHHOMO 06-
yyeHus, T. e. ¢ obyyatolen BbIBOPKON, rae MOXKHO
MCMNONb30BaTb SKCNEPTHbIN METOZ BblAeNeHUA NpK-
3HAKOB M COCTaBAeHMA NpaBua. Ecan ¢ mawmMHHbBIM
obyyeHMem npoueaypa NOHATHA, TO NPU SKCNepT-
HOM meToze GOopmMMpyeTca CNoBapb Ha OCHOBE Ha-
6opa TepMUHOB B NpeameTHOW 061acTM U COOTHe-
CeHUA mexay HUMW. JoKyMeHT Knaccuouumpyetca
K cBOel pybpuKe Ha 6ase YacToTbl, C KOTOPOW NOSB-
NAIOTCA BblAENEHHbIE B TEKCTE TEPMMUHBI.

TpeTbA 3afava — KAacTePM3AULMA  C/IOXKHO-
ro TekcTa. TUNUYHBIA KNACTePHbIN aHasn3 coCToUT
B 06beAMHEHUM UMEIOLLMX CXOXKECTb TEKCTOB B Fpyn-
MNbl. 3TN AaHHble AONXKHbI ObITb NPeaCcTaBAeHbl B MO-
Oenn BEKTOPHOro npoctpaHcTBa. Knactepusauma
MOXeT ObITb Mepapxmyeckolr ( Moxoxa Ha MeTon
WHTENNEKTYAIbHOrO aHA/1M3a TEKCTA «AEPEBO peLle-
HWIM») N BUHAPHOMN (XapaKTepmnsyeTcs rpynnMpoBKOM
JOKYMEHTaIbHbIX KNacTePOB NO CCbl/IKam noaobus).

YeTBEpTasa —3TO aHHOTMPOBAHWUE TEKCTOB, KO-
TOPbI HeOBXoaMM ANA  BbICTPOro O3HAKOMIEHMA
C MHTepecylowen nybamkaumen. OgHako, bnarogapn
BO3MOXHOCTAIM text mining, aHasn3 TeKCTa He orpa-
HWUYMBAETCA TONIbKO 3TOM PYyHKUMEN.

Mpn nomowm text mining B aHann3e TeKcTa
Mbl TaKMKe paccMaTpuMBaem KacTepusaLMio TEKCTa
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B nporpamme Rapid Miner [5] n npaBuno accouu-
aunii B 3ToM cpege. Ons 3TOro Hy)KHbl UCXOAHbIE
OaHHble — TeKCTbl. [nA penpe3eHTaTUBHOCTU Bbl-
60pPKM Mbl KnactepusoBanu 185 aHINMNCKMX TEKCTOB
UKT-guncKypca, AMnaomaTmyeckoro AMCcKypca u gmc-
Kypca MexayHapoAHOro npaBa Ha npumepe Banug-
HOro maccuBa.

OcHoBbl 06PabOTKM TEKCTA BbITEKAIOT M3 06b-
€KTMBHOCTU TOro ¢akTa, YTO MMEHHO B 3Tom dopma-
Te yale Bcero npegocrtasnaseTcs MHbopmauus B UH-
TepHeTe. B oTanume ot TexHonorum data mining, roe
OCYLLLECTBNSIETCA M3BNEYEHNE HEOYEBUAHbIX AAHHbIX,
3aga4ein 06paboTKKM TekcTa — text mining — aBaaeTca
M3BJIEYEHME O4YEBUAHbIXAAHHbIX . Hanpumep, npu
NMOMOLIN AAHHOM TEXHONOTMN MOXHO CO34aTb HEKO-
TopbIi anroput™m [5], nossonsowmii nssneub 60/b-
LIOe KOMNYECTBO MHPOPMALIMN C HOBOCTHbIX CalTOB,
B Hawem cnydae UKT-gucKypca, AMNAOMATUYECKOTO
OMCKYpCa 1 AUCKYpCa MeXKAyHapoaHOro npaga.

MepBbiM 3Tanom npu 06pPaboTKe TEKCToB
B text mining aBnaeTcs paboTa c Konnekumnen ooky-
MEHTOB — 3T0 In60 Habop painnoB B onNpeaeneHHOM
dopmate, MMBO NOTOK, KOTOPLIV NOCTYMAET Ha BXOA,
n3 BHe. Cneagyowmin atan — gekogmposaHue (Def.)
— nepeBoA nocaenoBaTeNbHOCTM 6aNT B nocsieno-
BaTe/IbHOCTb CMMBOJIOB. 3aTEM HYXHO NPOBECTU UX
pacnakoBKy (plain, .zip, .gz), U ¢dopmaTMpoBaHue
(csv, xml, json, doc). Mpn NPOXOKAEHUN ITUX TpeX
3TanoB npeobpasoBaHua 6ANTOB B C/10Ba Mbl MOJY-
Yaem TeKCT B HeobxoaMmom BUAe.

Tan TOKeHW3aLMK1 3aK/104AETCA B pa3aefieHnn
TEKCTa Ha TOKeHbl, (nocnenosaTenbHOCTb CMMBONOB/
C/I0B B MaMATU, MOHATHYIO A4/19 MALLUWHbI, MTONYYEHHYIO
He yepes HaMBHbIMA MOAXOA, MUCMO/b3ys N-rPamMbl).
Cnepytowmii Wwar — 310 yaaseHue CTon-cnoBs, He Hecy-
LLMX CYLLECTBEHHOW MHbOPMALMK ANs TEKCTA.

Hopmanmsauma Kak eweé oguH 3stan text
mining ABNSEeTCA O4HWM M3 CaMbIX C/IOXKHbIX U CO-
CTOUT B NPUBEAEHNN TOKEHOB K eAMHOMY BUAY. ITO
HeobxoaAMMoO AnA Toro, 4tobbl M36aBUTbCA OT No-
BEPXHOCTHOM Pa3HULLbl B HANMCaHUM. Ha 3Tom 3Tane
BaYKHO cHOPMY/IMPOBATL NPaBMIa, Mo KOTOPbIM MAET
pa3bueHne Ha TOKEHbI.

CTEMMUHT 1 NemmaTM3aumns UCMOob3yHoTCA Ha
npeanocneaHem stane npouecca text mining. Ctem-
MWHI — 3TO NepBbIl NOAX04, KOTOPbIN 3aK/toYaeTca
B NPMBEAEHMM FPaMMaTHYECKMX POPM C/I0Ba, a TaKKe
OAHOKOPEHHbIX C/I0B K eAMHOMN OCHOBe. JleMmaTtusa-
LA — 6osee CNOXKHbIM NOAX0A, B KOTOPOM UCMO/b3Y-
eTca MopdoorMyecknin aHaamns c NPUMeHeHUEM Clo-
Bapen 1 NpodeccnoHasbHbIN NoAX04, K IMHIBUCTUKE.
OHa HanpaB/ieHa Ha BblAg/IeHNEe NEMM U OCTaB/EHME
TO/IbKO TEX C/10B, KOTOPbIE HYKHbI [5, c. 24].
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B nporpammHbiii nakeT Rapid Miner Bk/to-
YeHbl NOArOTOB/NEHHbIE FOTOBbIE MPOLLECChl ANA pa-
60Tbl C TeKCTOM. BHavyane paboTbl B NporpamMmHOM
npoayKkte Rapid Miner HeobxoanmMo co3aaTb HOBbIM
npouecc, B JAQHHOM Cay4vae NpoLecchl Aaa aHann3a
TEKCTa y)Ke c034aHbl B camoi nporpamme. Mx He-
obxoaumo mmnopTupoBaTb Yepes file-import. Tak-
e HY)KHbI Nanka JI0KasibHOro penosutopus u dain
process0l.rmp, B KOTOpPOM HaxogATCA OMepaTopbl
ONA NepBOro npouecca, MOCBALWEHHOro YCTaHOB-
JIEHWNIO aCcCOLMATUBHbIX cBsizel. Npu 3TOM KarKabli
onepaTop MMeeT CBOW NapameTpbl.

[na nepsoro npouecca napameTp AUPEKTOPUN
TEKCTa yKa3blBaeT, OTKYAa YNTaTb TEKCTOBbIE AaHHbIe.
OyeHb BarKHbIM ABAAETCA BEKTOP CO34aHMA. Jna Hero
6bin BblbpaH meTtog TF-IDE (term frequency-inverse
document frequency, yactota TepmuHa). ITO MeToa,
B3BELUMBAHUA TePMMHA, 0B6paTHas YacToTa AOKYMEH-
Ta, UHBEPCMA TOM YacTOTbl, C KOTOPOM KOHKpPETHoe
CNOBO BCTPEYaEeTCcA B KOA/IEKLMU OOKYMEHTOB [6].
OH paeT HanbonblWnn BEC TEM TEPMUHAM, KOTOpbIE
BCTpPeYatoTcA Hambosiee 4acTo B O4HOM [AOKYMEHTE,
HO He MHOro pa3 B Apyrux. [NpuMeHeHWe AaHHOrO
MeTOZa MOXEeT AaTb C/AMLIKOM MHOFO C/10B, BM/IOTb
00 10 TbicAY. Ero HegocTaTKkoM ABAAETCA AAUTeIbHOe
BpeMms BbIMO/IHEHMA a/ITOPUTMOB B C/ly4ae CAULLKOM
60/1bLLIOro YMCNa CNOB, YTO NPENATCTBYET EFO UCMONb-
30BaHWIO 1A NOC/ef0BaTe/IbHbIX 3TanoB MHTe/NekK-
Tya/IbHOFO aHaM3a.

AHanuns TekctoB MKT-gmcKypca nokasan, 4To
C/I0Ba, KOTOpble NoasasatoTca B meHee Yyem 70% po-
KYMEHTOB, COKpallieHbl. B noucke accoumaumii Hac
MHTEPEeCYOT TEPMUMHbI B KOHTEKCTE aHa/NM3a TEKCTa,
nosisaatowmecs B 100% onepaunii, T.e. LOKYMEHTOB
B KOHTEKCTE NMPOBOAMMOrO MHTENIEKTYa/IbHOrO aHa-
N33 TeKCToBOW WHdopmaumn. [aHHble TEPMMHDI
MoryT 06pa3oBbiBaTb MHTEPECHblE YacTO BCTpeya-
towmeca Habopsbl (T.e. CNUCOK CNOB) M NpaBuaa ac-
coumaumnm ansa obecneyeHmsa AEUCTBUTENBHOrO Mo-
HUMaHUA. MNoaTomy LenecoobpasHo ycTaHaBAMBATb
napameTp cokpalieHua sbie 100% BKAOYAA C/I0Ba,
KOTOpble NOABAAIOTCA B KaXKAOM JOKYMEHTeE.

Mpexae Bcero, Mbl yYKasanm Habop TEKCTOBbIX
OaHHbIX, KOTOpblM obpabaTbiBanca B processOl [5].
ProcessO1 copepxuT 5 onepaTopos. lNepBbiii npo-
uecc «documents from file» [5, c. 12] 13 onepato-
pa ¢annoB BbiNoJHAET 06pPabOTKy TeKcTa, KoTopas
BK/IHOYaAEeT MOArOTOBKY TEKCTOBbIX AaHHbIX 414 Mpu-
MEHEHWA TPAAMUMOHHBIX TeEXHUK data mining. Mpo-
uecc «documents» CUMTbIBAET AaHHbIE C KOEKLMU
TEKCTOB U MaHUMyANPYET STUMU AaHHbIMU C UCMO/b-
30BaHMEM a/ITOPUTMOB 06PabOTKM. ITO BCTPOEHHbIN
onepaTop M OH MOXET CoAepKaTb cybnpouecc, cocTo-

AWMA U3 MHOXKecTBa onepaTtopos. B process01 sToT
B/IOXKEHHbIV ONEepaTop COAEPHKUT Apyr1e onepaTopsbl
BHYTpU. [pn ABOMHOM KKK NO HeMy BUAHbI cybnpo-
LLeccbl, KOTOpble COCTOAT M3 6 ONepPaToOpPOB U CBA3AHDI
cepuiiHo. Mx 3apaya — npeobpa3oBaTb AaHHble Tak,
yTObbI MX BbINO Nerko 0bpabaTbiBaTb TAKUMU TEXHU-
Kamu data mining, Kak accoumauuu M Knactepusa-
umA. B nporpamme cnpasa yKasaHbl MAapameTpbl 3TUX
cybonepatopos [5]: 1) pa3buBka Ha nekcembl (nog,
NIeKCeMON 34ecb NMOHMMAETCA accouMaTMBHAA Fpyn-
na, COCTOALLLAs M3 HECKONbKMX CNOB); 2) A3blKOBas
pa3bueKa; 3) punbTp cTon-cnos; 4) GMUALTP 3HAKOB MO
ONVHE; 5) CTEMMUHT; 6) Npeobpa3oBaHue cayvaes.

OnepaTop gna process01 text nominal npeob-
pasyeT TeKCTOBble AaHHble B HOMWHA/IbHbIE WX KaTe-
ropuanbHble. 3aTem onepaTop numerical to binomical
npeobpas3oBbiBaeT UX B OMHOMWHAJNbHYIO dopMmy.
Cnepylowmii atan — cama Knactepusaums maccvsa
TEKCTOBbIX LOKYMeHTOB. CHayaa HyXHO MMMOPTUPO-
BaTb pain proccess02, B KOTOPOM ONepaTopPbl MOXOXKM
Ha process01. Bce HaunHaeTcAa ¢ npouecca 06paboTkm
[OKYMEHTOB, TO/IbKO METOZ, CO34aHUs BEKTOPa ApY-
ro. 3TOT MeToZ NPUBOAMUT K BbIYMCAEHUIO OTHOCU-
Te/IbHbIX YAaCTOT AJ1A KaXKA0ro U3 TEPMMUHOB B KaXKA0M
13 IOKYMEHTOB B Habope gaHHbIx. B process02 metog,
COKpaLLEeHMA TaKoW e, KaKk B ¢aline process0l, oa-
HaKO 3HaYeHWe HaMMEeHbLLIEro NPoLEeHTa NapameTpa
oTAnyaeTcA — 3aecb oH 20%.

MepBblil MeTOn ABAAETCA BbIYUCAUTENBHO
6onee 3aTpaTHbIM, YEM BTOPOM, @ 3TO 3HAYMT, YTO
BbIIBIEHME acCcoLMaLMin 3aHMMAeT Kyaa b6onbuie
BpemeHn paboTbl, Yem Khaactepusauma. Knactep-
HbI aHa/N3 TEeKCTa UAET B cledytowem MNopAaKe:
onepaTtop 6epeT Becb Habop AaHHbIX 1 NpeobpasyeT
€ro B HOBbIM, BbIOpaB CTONOLbI TO/IbKO C YNCIOBbIMM
3Ha4YeHMAMMU. ITO nNpeobpasoBaHMe HYXKHO, YTOObI
Knactepmsayma wna YNCAeHHbIM MeTOAOM. MepBblii
pe3ynbTaT — 3TO CNMUCOK C/1I0B, BOSHUKAOLWMI BO Bpe-
MsA 06paboTKM AOKYMEHTA, BTOPOM — npumep Habo-
pa, KOTOpbIN BO3HMKAET oT onepatopa «fp growthy,
KOHEeYHbI pe3ynbTaT — paboTta onepaTtopa ycTaHOB-
NleHuns accoumaLmit.

B cnepytowem stane text mining mbl npoaHa-
JIM3MPOBA/IN, KAaKME C/I0BA BO CKOIbKMUX JOKYMEHTAX
obHapyxuBatoTca. 3aTem Mbl paboTann co BKAaAKOM
«CMUCOK cNoB», cTonbel, «BXOAALIME JOKYMEHTbI»,
rae MOrn MeHATb NopsaaoK yobisaHuA [8]. Mpexae
BCEro, Mbl YKa3aauM Habop TEKCTOBbIX AaHHbIX, KOTO-
pbii obpabatbiBanca B processOl. Mbl Ha)Kaamn Ha
process documents, yKa3anum nyTb K HalWMM TEKCTaM
M NMOAYYUNIM pe3ysibTaTbl: 3arosioBkn 5235 3anucein.
BTopoi pe3ynbtaT — Habop NpMMepPOB, KOTOPbIN CO-
OEPKUT OaHHble COCTaBa TEPMMHA KaKOoro LOKy-
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MeHTa B 6ase gaHHbIX. TpeTuit pesynbtat — 310 LeH-
TPOWUAbI KNAaCTEPHON MOAENN.

B Halwem uccnegoBaHWM Mbl TaK¥Ke MCMOJb-
30Ba/n A3bIK NPOrpaMmmMpoBaHus R ana obpaboTku
TeKcToBOM MHbopMaunu. OgHUM U3 MPEUMYLLECTB
A3blKa R ABAAETCA HAaNMYMe ANA HEero MHOroYUCEeH-
HbIX PACWMPEHUIA WUAM MAKeToB (Mosnytopa Tbicay
poctynHbix Ha CRAN nakeToB) [8], KoTopble cKaumBa-
toTca 6ecnnatHo Hanpsmyto M3 R KomaHaou install.
packages(). Mpu ycTaHoBKe fA3blka R Ha KomnbloTep
HECKO/IbKO 6a30BbIX MAKETOB YXKe UMELOTCA B HaNu-
ynun: HeobxogmMmblit nakeT base, naket grDevices, Ko-
TOpbI yNpaBaseT BbiBOAOM rpadmKoB, nakeT cluster
ANA cneunanbHOro KNacTepHOro aHaamnsa.

AHanM3npyembli HaMK A3bIK NPOrPaMMMUPO-
BaHMA R npeacTaBieH KaK CTaTUCTMYeCKas cucTema
aHanmMs3a, Kotopyt co3gann Pocc Mxak u Pobept
leHtnemaH [9]. Haw Bbibop obycnoBneH Tem, 4To
A3bIK MPOrpammMmnpoBaHMa R — 3TO O4HOBPEMEHHO
M A3bIK NPOrPaMMMUPOBAHMA, U NporpammHoe obe-
crneyeHne [10]. Ero npuBnekatesibHbie CBOMCTBA
3akntoyatoTca B 3ddeKTMBHOM 06paboTKe AaHHbIX
M B MPOCTbIX CPeAcTBax A7 COXPaHEHMA MOJyYeH-
HbIX pe3ynbTaToB wccnefoBaHMA. OAHOBPEMEHHO
OH BbICTyNaeT Habopom onepaTopos 414 06paboTKK
TEKCTOBbIX MaCCMBOB, MATPWLL, A TAKXKe UHbIX COXK-
HbIX KOHCTPYKUMIA. TaK, A3bIK NporpammuposaHma R
[10] paeT BO3MOXKHOCTb MOb30BATENO MPUMEHATD
onepaTopbl LMKNOB 415 NOCAeA0BaTe/IbHOro aHa/Iu-
33 HEeCKO/IbKMX HabopoB AaHHbIX, Fae raBHaa oco-
6eHHOCTb R — 3TO ero rmbKocCTb.

[na npoBefeHMA TEKCTOBOrO aHaNN3a AaHHbIX
Heobxoanmo 6bin0 cobpaTb M yNnakoBaTb HYXKHYHO
MHPOPMALMIO U NPOU3BECTU €€ MpeaBapUTENbHYIO
noAroToBky K pabote. BaxkHO 6bl10 A06UTbCA BO3-
MOHOCTM NPOYMTaTb NPU NOMOLWM A3blKa R npwuro-
TOB/IEHHbIE B APYrOM Nporpamme AaHHble. B Hawel
paboTe Mbl onpeaensem TEKCTOBble AaHHblE KaK
OaHHble, KOTOpble MOMHO MPOYUTATb U M3MEHUTb
C NOMOLLLbIO TEKCTOBOTO pesakTopa (Emacs/VinT.4.).
Mbl ucnonb3oBanu npobenbHblie cMmBOALI (Npoben,
Tabynauma 1 T. n.), 3aNATble WUAM TOYKWU C 3anATOM
B KauecTBe pasaenunTesieil TEKCTOBbIX AaHHbIX.

[aHHbI npyuem 6bin NPUMEHEH K UHTENNEKTY-
aNbHOMY aHanW3y AaHHbIX A1A BblMUCIEHUA 0BLWMX
XapaKTepUCTUK BbIBOPKM (LEHTP M pas3bpoc), nog, Ko-
TOPOM MOHMMAETCA Habop 3HAYEHWUMN, MONYYEHHbIX
B pesy/ibTaTe psAa NPou3soLeawnx M3mepeHnin. Kak
LEHTP Yalle BbICTYMAlOT CpeaHee U MeAmaHa, a Kak
pa3bpoc, — CTaHAAPTHOE OTK/IOHEHME W KBapTUW.
OTMume cpegHero oT MeAnaHbl 3HaYaAbHO 3aK/to-
YaeTcs B TOM, YTO cpefHee XOpOoLwo YHKLMOHUPY-
€T B C/ly4yae, KOorga pacnpegeneHve AaHHbIx 6au3Ko
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K HOpMasibHOMy. TeM cambiM MeAMaHa He TaK CU/IbHO
3aBUCUT OT XapaKTEPUCTUKM pacnpeseneHus. B stom
OTHOLLIEeHMM OHa bonee ycToMumnea (pobacTHa).
3akntoueHne. OCHOBHbIM pPe3yAbTaTOM WC-
CNefoBaHUs  ABAAETCA MPUMEHEHME TEeXHONoTUK
text mining ans aHann3a TEKCTOB Ha NpeaMeT nouc-
Ka B HWX 334aHHOM TEPMMHONOTUN ONpeaeneHHbIX
npeameTHbIx obnacteit. MpoBeaeH aHann3 GyHKLM-
OHa/IbHbIX BO3MOMHOCTEN BUbnnoTek s3blka R, OT-
paboTaHbl METOAUKM MPUMEHEHUA MPOrPAMMHOIO
naketa Rapid Miner gna rnybuHHOro aHanMsa Tek-
cta. OnTMManbHOM GopmoOI aHanM3a NpeaMeTHbIX
OHTO/IOTMIA MOYKHO MPW3HATb TaK Ha3blBaeMoOe KOH-
uenTyasbHOE WMHAEKCMPOBAHWE, UMELOLLEE MECTO,
Korga MaeT MHAOEKcaUMa TeKCTa No MOHATUAM, a He
Nno c/0BaMm, OOCYXAAeMbIX B KOHKPETHOM TeKcCTe.
Tak:Ke OblNM 0603HaAYeHbl ONTMMAJbHblE MOAXOAbI
K aHanu3y npeameTHbIX OHTONOrUIN: GOopMasbHbIN
WM JIMHTBUCTUYECKMI. [MepBbli OCHOBAH Ha J/IOTMKe
npeAMKaToB NepBoro nopsaaka, BTopon 6asmpyetca
Ha YCBOEHMW EeCTEeCTBEHHOTO A3blKa, MOIOMKEHMUAX
CEMAHTUKM, MPaBMAAX MOCTPOEHUA OHTONOMMI Ha
60/1bLUNX TEKCTOBbIX MAacCUBaXxX (Koprycax TEKCTOB).

Cpeau BbIfBNEHHbIX NP061eM MOXKHO yKa3aTb
M36bITOYHOCTb MCMO/Ab30BAHWA CMHOHWMMOB, Bblpa-
KAOLWMUX OOHU U Te e MOHATUA, MHOFO3HAYHOCTb
CNoB, KOTOPas BbI3blBAET ABYCMbIC/IEHHOCTb MOHMU-
MaHU1A, U OMOHUMMUYHOCTb TEPMUHOB.

B npuknagHom nnaHe NpUMeEHeHWe WHTeN-
NIeKTYa/IbHOTO aHanu3a TeKCTOBOM MHbOopMaLmm
B creuMannsnpoBaHHbiXx obnactax B cucteme 3l
33K/Il0YAETCA B TOM, YTO OpraHbl BAACTU [ONKHbI
no3abotntbca, 4Tobbl BblNKM cHopMMpPOBaAHDLI TEp-
MWHONIOTMYECKME OHTOJIOMMM MO BCEM OTPACAAM W,
COOTBETCTBEHHO, Obla BO3MOXHOCTb COMOCTaB/e-
HUS CNeuMannsmpoBaHHbIX OHToNOrMIK. I gonkK-
HO ObITb LLEHTPA/IM30BaHHbIM, TaK KaK aKTMBHbIMMU
NoNb30BaTENAMM [AHHbIX OHTONOMMA  BbICTYMNatOT
3KCnepTHble cuctemMbl pasHbix chep UKT, npodeccu-
OHa/IbHble NEePeBOAYMKM, COMPOBOXKAANOWME MEXK-
AyHapoaHble KOHpepPeHL-NepeBoabl, rocyAapCcTBEH-
Hble CNyXKalllMe BCEX BETBEM BNACTM, B CBA3M C YeM
BOMPOC CTbIKOBKM TEPMWUHOB M COMOCTABAEHUA Tep-
MWHOCUCTEM ABAAETCA YPe3BblYalHO aKTyasIbHbIM.

Pe3ynbTaTbhl NpoBeAeHHOM PaboTbl HOCAT Te-
OPETUYECKUIN U NPUKNALHON XapaKTeP M U3/OXKEHDI
B Ny6AnKaumax asTopa. MporHo3Hble npesnosoxKe-
HWS O Pa3BUTMM OOBEKTA MCCNEL0BAHUA — 3TO CTbl-
KOBKa pa3/InYyHbIX OHTO/IOMMIN Ha OCHOBE TEXHONOT UM
WCKYCCTBEHHOTO MHTENNEKTA ANA U3YYEHUA Pa3pos-
HEHHOCTM PYCCKOA3bIYHbBIX M AHINOA3bIYHbIX TEPMMU-
HOB, KOTOpPbIE, B UTOTE, NMPW CPABHEHUMU C TAKUMM Ke
NOCTPOEHUAMM LONKHbI ObITb UOEHTUYHDI.
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