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OBPABOTKA ECTECTBEHHOIO A3bIKA

A.B. 3aboneesa-3otoBa, F0.A. Opnoga, B.J1. Posanues

KoMnneKkcHbIN cemMaHTU4eCcknA aHanms
MOTOKA HOBOCTHbIX TEKCTOB'

AHHoTaums. PaboTa nocssilieHa agantauuy TEKCTOBON MH(OPMALMK ANs ML C OrpaHNYEHHbIMI BO3MOXHOCTSIMU 300~
pOBbA MO 3peHuio. PaccmaTpuBaeTcs U3BMEYEHNe KITKOYEBbIX CYLLHOCTEN 13 TEKCTa HOBOCTHOW CTaTby 1 WX BU3yanuaa-
Lms. KpaTko paccMOTpeHbl 1 NPOaHaNMavpoBaHb! CYLLECTBYIOLLME METOABI 1 anropuUTMbl ONpeaeneHins HeveTknx aybnu-
kaToB TekcToB, Takve kak TF-IDF u ero mopudmkaumm, Long Sent, Shingles, Lex Rand. [ins pelweHus 3agaum
pasfaeneHust HOBOCTEM MO TemaTikam pa3paboTaH anropuTM, BKIKOYAIOLLMIA METOZ, LWMHIMOB. MpeacTaBneHbl HECKONbKO
BapMaHTOB MapannenbHol peanusauun anroputma ¢ ucronb3oBaHnem TexHonoruin CUDA, Open CL u Google App
Engine. OueHeHb! napameTpbl anroputma (Bpems paboTbl, YCKopeHue Mo CpaBHEHMIO ¢ nocneaoBaTenbHol 0bpaboTkoi)
NPUMEHNTENBHO K 3ajaye aHann3a HOBOCTHbIX TEKCTOB. [laH NpuMep ¢ NporpaMMHOi peanuaaLimel KOMNEKCHOTo aHa-
133 HOBOCTHOTO TEKCTa, OCHOBAHHbIA Ha KOMBMHALMM CMbICTIOBOTO aHanuaa v MocneayroLLero aHHOTMPOBaHus TekcTa
CTaTby C NPeACTaBreHNeM ee B CKaToM Bi1Ae B hopmaTe Tak HasbiBaeMoi mind map (MHTennekT-kapTbl).

KnioueBble cnoBa: HOBOCTHOM TEKCT, HeveTkue aybnukatsl, wuHrmsl, TF-IDF, CUDA, Open CL, Google App Engine,

aHHOTMpOBaHue, mind map.

BsegeHue

Co3nanue Oe30aphepHOil Cpebl TS JIHIT C Orpa-
HUYECHHBIMH BO3MOXKHOCTAMH 3110poBbs (OB3) — 30
OlTHA W3 BaXHEHWIMX 3a/ad Trocynapcrsa. Kaxwrid
YeJIOBeK JOJDKEH MMETh PaBHBIC BO3MOXKHOCTH JUIS
TOJTydeHHsT 0Opa30BaHMs 1 KOMMYHHKAITHH C BHEIII-
HUM MHUpoM. MHOTO€ JieflaeTcs B JaHHOM HarpasJie-
HUH, OJIHAKO CJIOXHEE BCEro aJanTHpOBaTh COBpE-
MEHHBII 00pa3oBaTebHBIA MpoOLEcC JUIS JIOJeH
¢ OB3. B ganHo# paboTe paccMaTpUBarOTCS MOJICITH
W METOJbI aJIaNTallii TEKCTOBOW MH(pOPMAIMU IS
mozaer ¢ OB3 no 3peHuro, KOTOpbIE MOTYT MPHUMeE-
HATBCS TSl aBTOMATH3AIlMKA cOOpa W BHU3yaIH3aIlid
HOBOCTHOW HMH(OpMAIUH C OPHUIMATLHBIX CANTOB
00pa3oBaTeNbHON OpraHU3alri U 00pPa30BaTENHLHBIX
web-pecypcoB.

C6opom HOBOCTHOI HHpopManmu B HTepHETE
3aHUMAIOTCS Pa3jMYHbIC MPOTrPAMMBI, TaK Ha3bIBa-
eMBIE arperatopbl. DTH MPOrpaMMBbI COOUPAIOT TI0
3aJlaHHBIM TIpu3HaKaM uHdopmaruio u3 HTepHeT-
pecypcoB B oHO XxpaHunuiie. HoBocTHbIe arpera-

TOPBI - OJJHU U3 CaMbIX BOCTPEOOBAHHBIX PECYPCOB
B MuTepHere. HoBOCTH 4UMTAIOT BCE, OJTHAKO MJIA
mozaeit ¢ OB3 mo 3peHuro NMpakTHYECKH OTCYyT-
CTBYIOT YIOOHBIE CPEACTBAa U BO3MOXHOCTU Pado-
Thl C HOBOCTHBIMHM pPECypcaMHd U JIEHTaMH HOBO-
cTell (kpoMe MaciuTaOUpOBaHUSI M300paKeHHs Ha
sKpaHe aucmies). Hampumep, JeHTB HOBOCTEH C
00pa3oBaTeNIbHBIX CAaHTOB CTAHOBATCS U1 HHUX
MaJIOJIOCTYITHBIMH, TaK KaK pa3padOT4nKU Anu3aiiHa
CaliTOB 3aMHTEPECOBAHBI B pa3MEIEHHH OOJIBILIETO
o0pemMa oroOpakaeMoil HMH(POpPMAMKA 3a CUET
yMeHbIIeHUs pa3Mepa mpudra. Ha perrenue 3toit
npoOJeMbl HampaBleHbl MOCICTHHE H31aBacMble
3aKOHBl U HOPMAaTHBHbIE aKThl MUHHCTEPCTBa 00-
paszoBanus P® (B Tom uucie 3akoH Ne 273-D3), HO
OonpmmHCTBO MHTEpHET-pecypcoB Moka BOOOIIE
HE TBITaeTCs CHeNaTh NOCTYIHBIM H300pa)keHue
Uil cIa0OBUISIIMX JIIONEH, B JIydllleM CcCilydae
MPEAOCTABISECTCS. BOSMOKHOCTD YBEITUUUTH MIPHUQT
OCHOBHOTO TEKCTA.

B nannoii pabote mpeacTaBieH MOAX0, MO3BO-
JSIFOIMM  pacIIUPUTh BO3MOXKHOCTH KOMMYHHKa-

! PaGora Bbinonuena npu puHaHCOBOU moanepkke PODU (mpoextst Ne13-07-00351, 14-07-97017, 15-07-07519, 15-07-05440).
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UUU ¢ OKpy»KaromuM Mupom ans jun ¢ OB3 mo
3pEHHI0, OCHOBAaHHBIH Ha MeETOJaxX OTOOpakeHUs
TEKCTOBOM MH(OpPMAaNUU B aJanTUpOBaHHOU (op-
ME — aHHOTHUPOBAaHHE M NPECJCTABICHUEC B BHJIC
rpadudeckoit 3amucu MindMap. OcHoBHOM naeeit
paboThl sABJSICTCS OOBEAMHEHUE Pa3IMUYHBIX HC-
TOYHUKOB HOBOCTEH 3a CUET aJropuTMa IOUCKa
HEYeTKHX IyOnuKaToB (hparmMeHTOB TekcTa. [lamee
OCYIIIECTBIISIETCS aHHOTHPOBAaHUE TEKCTOB U MX BU-
3yaJlbHOC MpPEICTaBJICHUE. AJBTEPHATUBON 3pH-
TEIBHOMY TMPEJICTABICHUI0 MOXET OBITh YCTHOE
BOCITPOM3BECHIE HOBOCTHOW WHpopManuu (Wim
aHHOTAIM K HEH) Ha OCHOBE 3BYKOCHMHTE3UPYIO-
mmx nporpamm. OJHAKO TaKOe pPEIICHHE HMECT
PSA HEAOCTATKOB, TJIaBHBIE U3 KOTOPHIX 3TO HEOO-
XOJMUMOCTh YCTAHOBKH JIOTIOJHHMTEIBHBIX IPO-
rpaMM WIH TOCTOSHHBIN goctyna B HHTepHer,
JIOCTATOYHO HU3Kas CKOPOCTh BOCHPOM3BEICHHUS,
a COOTBETCTBEHHO, ¥ BOCIIPHUITHS HH(POPMAITHH.

1. 0630p cyLieCcTBYHLMX CUCTEM
aHHOTMPOBAHUA W aHanNMn3a TeKCTOB

B Hacrosmee Bpemsi MMEETCS MHOTO CHCTEM
CEMaHTHYECKOTO aHaji3a TEKCTOB M Pa3IHUYHBIX
HOBOCTHBIX arperatopoB [3,6]. Cpemm orede-
cTBeHHBIX — 3T0 TextAnalyst, Content Analyzer,
TexHojornu AOT, RCO, MennaJluarsa AHHOTa-
Top, cucreMa SlHmekc HoBocteit. Cpenn 3apyoOexk-
Heix — Extractor, QDA Miner (maketst WordStat u
Simstat), cuctemsr Inxight Summarizer (xommo-
HEHT  IIOMCKOBOro  MexaHm3Mma  AltaVista),
Intelligent Text Miner (IBM), MEAD, NetSum,
Newblaster u np. Kpome toro, B CLLIA yxe cyme-
CTBYIOT TpOTPaMMEI (pOOOTHI), CaMU MHIIyIIHE
HOBOCTH Ha OCHOBE aHAJIN3a JAHHBIX C Pa3IHIHBIX
caiitoB. [l npumepa, npoekt QuakeBot, co3na-
IOMMHA  3aMETKM O 3EeMJICTPACEHHAX, MPOCKT
Mapping LA, nmyOauKytonuii cooOmeHus mo Mo-
TUBaM KPUMHHAILHOW XpoHHKH. OIHAKO POOOTHI
YMEIT paboTaTh TOJABKO ¢ HAOOpaMH KOHKPETHBIX
JIAHHBIX: pe3yJbTaTaMHd COPEBHOBAHHI, MOKa3aTe-
JIMH KOMMEPYECKOW NIeSTEIbHOCTH, OMpPKEBBIMU
WHJIEKCaMH, 3allOJHAS MyCThIe MECTa B YK€ TOTO-
BEIX (pazax. B OONBIIMHCTBE TaKWX CUCTEM OT-
CYTCTBYET BO3MOXXHOCTH OOpPaOOTKH pPYCCKOS3BIU-
HBIX TEKCTOB.

B nanHoif pabore MBI TNpeacTaBIsieM IPO-
TpaMMHBIA TIPOAYKT Uis 0OpabOTKH TEKCTOB Ha
pycckoM sizbike. [Ipennmaraercs MeTo UIst aHaM3a
HOBOCTHBIX TEKCTOB, COUETAIOLIMI arperamnuio Ho-

BOCTHBEIX CTaTei METOAOM IIHWHIJIOB C KOMILICKC-
HBIM aHaJIM30M TCKCTa.

2. MeToabl ycTaHOBREHUA
TemaTM4yeckKoro noaoomus TeKkCToB

CymiecTByeT HECKOJIBKO OCHOBHBIX METOJIOB
YCTaHOBJICHUS TEMaTHUYEeCKOH OJIM30CTH JTOKYMEH-
toB: TF-IDF, Long Sent, Shingles, Lex Rand u T.11.
[2, 4]. Paccmotpum Hambosiee pacupOCTpaHECHHEIE
U3 HUX.

Wnes anroputma TF-IDF u psima ero monudu-
Kalui MOoXo0’ka: JJid BCEH KOJJIEKIIMU JOKYMEHTOB
CTPOUTCS CJIOBaph, CTABSINUN KaXKOMYy CIOBY B
COOTBETCTBHE YHCIIO JOKYMEHTOB, B KOTOPBIX OHO
BCTpeUaeTcs XOTs OBl ONWH pa3 W ONpEeenseTcs
CpenHsisl JUIMHA JIOKyMEHTa. 3aTeM CTPOWTCS Ya-
CTOTHBIN CIIOBaph JOKYMEHTa W I KaXKIIOTO CIIO-
Ba BBIUHCIISIETCS €r0 «BEC». 3aTeM BBIOMPAIOTCS U
CHCIUIAIOTCS B al()aBUTHOM IIOPSJKE B CTPOKY
IIECTh CJIOB C HAUOOJIBIIUMH 3HAUCHUSIMH «BECay.
B kauyecTBe CHUTHATYpBI JOKYMEHTa HCIIOJIB3YETCS
KoHTposbHas cyMMa CRC32 mosydeHHOH CTPOKH.

Meron Long Sent ocHOBaH Ha TOM, YTO JOKY-
MEHT pa30WBaeTcss Ha TPENIOKEHHUS, KOTOPbHIE
YHOPSAOYUBAIOTCA 10 yOBIBAHWIO [UJIMHBI, BBIpa-
J)KEHHOM KOJIMYECTBOM CJIOB, a TPH pPaBCHCTBE
JUTHH — B aJI()aBUTHOM TOpSIKE. 3aTeM BBIOUPAIOT-
Csl ¥ CHEIUISIIOTCS B CTPOKY B alihaBUTHOM TOPSIIKE
JIBa CaMBIX JTMHHBIX TpEIJIOKEHUs. B kadecTBe
CUTHATYPBI JIOKYMEHTa UCIOJB3YIOT KOHTPOJIbHYIO
cymmy CRC32 nonmy4eHHOH CTPOKHU.

B Mmetone Lex Rand BHavase i1t Bceil KOJUIIEK-
WU TOKYMEHTOB CTPOUTCS CIOBapb, U3 KOTOPOTO
YAAJSIOTCS CJIOBAa C HAMOOJBIIUMH U HAMMEHBIIIH-
MU 3Ha4eHHAMH OOpaTHON dYacTOTHI TOKYMEHTa
otHocutensHO 3ampoca (IDF). 3atem Ha ocHoBa-
HUU 3TOTO CjoBapsi reHepupyroTcs 10 momomaHu-
TENBHBIX CIIOBapel, COAepXalluX MPUMEPHO Ha
30% wmenbIIe coB, 4eM B ucxogHoM. CroBa ynaa-
JISIOTCS Cy4YaliHBIM 00pa3oM. IS KaKaoro JTOKy-
MeHTa ctpoutcs 11 curHatyp. [yOnukaramu cum-
TAIOTCSl TOKYMEHTHI, B KOTOPBIX COBIAJAeT XOTS
OBl OJTHAa cUTHATYDA.

Merton mmHTIOB 1 ero Moaudukanuu (Shingles
algorithm) 6v1 TIpemyioxker B 1997 roxy bpone-
poM [12]. OH ocHOBaH Ha TPEICTABICHUH JIOKY-
MEHTa B BHJE NOCIenoBaTeNbHOCTEH (UKCHPO-
BaHHOW JMuUHBL N, COCTOSIIUX W3  CJIOB,
PacIoIOKEHHBIX B TeKcTe psgom. Ilpm stom Ha
MOCIIEIOBATEILHOCTH MOTYT HAaKIIaJBIBAThCS pas-
JTUYHBIE OrpaHMueHus. Hampumep, orpanuueHwue,
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TpeOyromiee, YTOOBI CIIOBa HAXOAWIUCH B OJHOM
MpeUIoKeHNH. Takne MOoCIe0BaTeIbHOCTH B OJI-
HUX HCTOYHHMKAX HAa3bIBAIOT "IIMHIIaMH", B JIpy-
rux "N-rpammamu” [1]. [IBa JOKyMEHTa CUHTAIOT-
csi TOXOXKMMH, €CIIHM MHOXecTBa HX N-TpaMMm
CYIIECTBEHHO INepeceKaroTcs. AHATOTUYHO MOYKHO
ONpEAETUTh MOX0XKECTh IBYX IMpPEIIOKEHUH, WU
JKe TPETIOKEHYSI U TEKCTA.

J1. ®erepnu ObuIa TpemIOKeHA MOIU(DUKAITAS
aIropuTMa IIHUHTIIOB, B KOTOPOH TOKYMEHT Ipe.-
craBisics 84 nenoukamu cios [4]. Beroop u3 Bee-
T0 MHOXXE€CTBA IIMHIJIOB ITPOUCXOINT TI0 CIETYFO-
mei cxeme: i BCeX [IIMHIJIOB JIOKyMEHTa
paccunThIBaeTca 3HaueHUe 84 xem-QyHKIud. s
KKI0H Xenl-(hyHKIMH BEIOUPAeTCs IIWHTI ¢ MaK-
CHUMaJIbHBIM 3HAa4YeHUEeM XelIl-(QyHKIHU. 3aTeM dTH
84 mmarIa pazousarorcs Ha 6 rpynm no 14 muH-
rioB. Takue rpymmbl Ha3bIBAlOTCA "'CyNEpIIMHTIIA-
mu". Jlasiee MOKYMEHT TPEICTABISICTCS BCEBO3-
MOKHBIMH TIOTIAPHBIMH COYETAHUSAMHU M3 IIECTH
CYTIEPIIVHTIIOB, KOTOPhIE HA3bIBAIOTCS "'MeTalllvH-
rmamu". UHMCIIO TakMX METAIIUHTIOB paBHO 15
(aucno coueranwit w3 6 mo 2). JIBa JOKyMeHTa
CUMTAIOT CXOAHBIMH IO COJEPKAHUIO, €CIH Y HUX
COBIMAAET XOTS ObI OJMH MeramuHri. [lanHbrii an-
TOPUTM SIBIISIETCS HEYCTOMYMBBIM TpU Moan(HKa-
MU TEeKcTa B Ipoliecce 3auMcTBoBaHMU. Kpome
TOTO, 3TOT AJITOPUTM HE OOHAPYIKUBAET 3aUMCTBO-
BaHUS B CIlydae MaJIOTO COBIAJCHUS JOKYMEHTOB.
OnucaHHbIN adropuT™M MPUMEHUM I 0TOOpa J0-
KyMEHTOB JIsl MOWCKAa, €CIM KpUTepueM oTOopa
JIOKYMEHTOB SIBJISIFOTCSI MacIITaOHBIE 3aWMCTBOBA-
Hus. s momcKka KOHKPETHBIX 3aMMCTBOBAaHHBIX
(parMeHTOB aNTOPUTM HE IPUMEHHM.

3. Anroput™m BbiAeneHns TeMaTM4ecku
ONU3KMX HOBOCTHbIX cTaTen

B pesympTare SKCHEPHIMEHTATLHOTO CpPAaBHCHHUS
KadecTBa padOTHI KAXKIOTO W3 METOJOB, OBUIO TpHU-
HSTO PEIICHUE JIOTIOJHUTD AJITOPUTM IIHUHIJIOB COO-
CTBEHHBIM AJTOPUTMOM JUTS BBIACICHHS KITFOYEBBIX
CYIITHOCTEH ¥ HarboJiee BKHBIX MPEITIOKCHHUIH.

ANTOPUTM COCTOUT U3 HECKOJIBKUX 1I1aroB [6, 7].

1) Chavana mpoW3BOAMTCA KaHOHMU3AIHSA TEK-
cra. M3 OpUTHHAILHOTO TEKCTa YAAISIOTCS TIpea-
JIOTH, COIO3BI, 3HAKHM MPENUHAHUS, TETH Pa3METKU
BeO-cTpanull. CyIIeCTBUTEILHBIC B TEKCTAaxX MpPHU-
BOJATCA K WMCHHUTEIHHOMY TMaJeKy, CIMHCTBCH-
HOMY umciy [3].

2) Jlanee HaxonsATCS KaHIAWIATHI B KIHOYCBBIC
cioBa. KanaumaramMu B KITIOUEBEIC CIIOBA SIBIITIOTCS

CYIIECTBHUTENHHBIC B UMCHUTEIIEHOM Ta/Ie)Ke W YHU-
KaJbHBIC cJI0Ba (TIEPCOHBI, OpTaHM3aAIlNH, MECTa U
npoune). Tarke B KaHAUAATH JOOABISIOTCS CJIOBA,
KOTOpbIE HE YJAJOCh OIpPEAeTUTh MpPU OMOIIU
MIPEIBAPUTEITHLHOTO MOP(HOJIOTHUECKOTO aHAIH3A.

3) 3aTeM BBIYUCIAEM «BEC» W, U Ka)JOro

KaHauaaTa mo gopmyre:

Wt/(w = Zfllcw X idf}(w > (1)

TIe

n.
Mo =< —> 2
Zk nk

OTKyJZa If,, — 9acTOTa CIIOBA B CTaThe; M, — YHUCIO
BXOX/ICHHUH CJIOBA B CTaThIO; Zk N, — YHCIIO CIIOB

B CTaThbE;
D-df +0.5

e =loe =00

; )

rae D — gmcno crareit; df — 4umcio crarted, co-

ACpKalUuX JaHHOC CIIOBO.
HOpOFOBOG 3HA4YCHHUEC BECa Wtkw JJII OTHECCHMUS

KaHIuJaTa K KIIIOYEBBIM CJIOBaM JKCIIEpPUMEH-
TaJbHO YCTAHOBJIEHO PaBHBIM 0,8XMakCHMalbHBIA
BEC KaHAWUJATOB. B KiltoueBbIe ClIOBa BKIIFOYAIOTCS
KaHJUIaThl, IPEBHIMAIOIIIE STO 3HAYCHHE.

4) YuuteiBas CTPYKTYpPy HOBOCTHOTO TEKCTa,
BBIYMCIIIEM Bec npemnoxeHuil. HoBocTHOUM TekcT
COCTOWT U3 JIUJ ¥ KOHTEKCTa. JIna — 3T0 3aroioBoK
HOBOCTH WM OCHOBHBIE (DaKThl, COJIEpKallhecs B
Tekcre. 3arosoBok HoBocTH oTpaxkaer ee TeMy U
conmepxkut He Oomee 10 cimoB. OcHoBHBIE (DaKTHI
OTpa)KeHBI B MEPBOM M BTOpoM ad3amax. KoHTek-
CTOM CYMTAIOT TPETHH ab3al u Bce cieqylouue, B
KOTOPBIX PACKPHIBAIOT JETadl IPOUCXOIAIIETO.
Bec npennoxenuii

W.=N,, -tf,, - ParagraphWeight -k, (4)

rae N,, -tf,, — Bec KIIOYEBOro CI0Ba B IPEIIO-
JKCHUU;

N
CJIOBA B MPEIJIOKEHHUE;

tf,,, — 9acTOTa KIIFOYEBOTO CIIOBA B JOKYMEHTE;

KOJIMYECTBO BXO)KI{CHI/Iﬁ KJIFOYEBOT'O

)

ParagraphWeight — OTHOCHUTENBHBIA BEC Ia-

parpada B Tekcre, paBeH 0.35 i mepBoro mapa-
rpada (nmun), 0.2 — as Broporo, 0.1 — myis ocTab-
HBIX (KOHTEKCT), BEC 3ar0JI0BKa PaBeH 3;

k — x03()(HUIMEHT 3HAYNMOCTH TPEIIOKEHUS
BHYTpH maparpada; Ajsi MepBOro MpeiokeHnus B
ab3aue paseH 1, ans octanbHbIX 0.8.
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Puc. 1. 3aBucumocTts BpeMeHH 00pabOTKH OT YKCia TEKCTOB

B nanbHeitiem, 71 KOPPEKTUPOBKHU TOTHOTHI
¥ TOYHOCTHU TiepeaBaeMoii nH(opMaIuu, Mbl IIa-
HUPYEM BBECTH JIOTIOJIHUTENBHBIN KO3 HUIIMECHT,
YYHUTHIBAIOIINN BPEMS MOSIBIIEHUS HOBOCTH.

B xmoueBble  TpEIIOKEHUS — BKIIOYAIOTCS
MpPEeANIOKEHUsI, UMEIoIIKe Bec paBHbIN (,8XMakcu-
MaJbHBIM BEC MPEAJIOKEHHUM JUIsl KaXKIOH CTAThH.
[Ipu >TOM yumTHIBaeTcs, 4To obIiee YrciIo CIOB B
TaKuX MPENJIOKCHUAX HE TOJDKHO OBITH MEHBIIE
30. Ecnu c10B MeHbI1IE, TO TOPOT CHUXKAETCSL.

5) B BHIOpaHHBIX TPEUTOKEHHUSX BBIIEISIOTCS
muHTIIEL muHON 10 coB. Beibop mpoucxoauT BHa-
XJIECT Ha OJJHO CJIOBO. Takum 00pa3oM, Mmoirydaercs
Ha0Op MIMHIJIOB, MOITHOCTH KOTOPOTO PaBHA KOJH-
YECTBY CJIOB, MUHYC JUIMHA IITHHTIA, TUTFOC OJTHH.

6) CpaBHHBaeMbIC TEKCTBI TPEACTABISIOTCS B
BrJe Habopa IIWHTIOB W BBIYMCICHHBIX 10 HUM
KOHTPOJIBHBIX CyYMM, PAacCUMTAHHBIX Yepe3 Xell-
¢ynkuuio (CRC32). [lamee HaxomuMm cOBIAaro-
IIFie KOHTPOJIBbHBIE CYMMBI M BKJIFOYa€M TEKCTHI B
TEMaTHIECKYIO PYyOpHKY.

Uro0ObI COXpaHUTh BBICOKYIO TOYHOCTH OIpeEre-
JICHUS TEMaTW4eCKOW OJM30CTH, CBOMCTBEHHYIO
ITOPUTMY [IMHIJIOB, X TIPH TOM COKpAaTUTh JUTH-
TENBHOCTE €r0 pabOTHI 0€3 COKPAIICHNS YHCIa CPaB-
HEeHUH, kak B Momudukaimu Derepiu, Mbl pacra-
pajulennMBaeM CpaBHEHHE 3HAUSHWUH Xell-(OyHKIWHA
Y HaXOJK/IEHHE TEMAaTHIeCKN OJM3KNX TEKCTOB.

4. MapannenbHaa peanusauyus
anropuTMa LKMHIMOB

PaccmoTpum pe3ynbTaTsl TECTHPOBAaHUS pas3pa-
OOTaHHBIX HaMM M HPOTrPaMMHO-pEaTN30BaHHBIX
QITOPUTMOB IIMHIJIOB, MCIIOJIB3YIOIINX pa3HbIE
TEXHOJIOTMHU paclapasuleIuBaHusl.

Iepsviii cnocob pacnapannerusanus — peanu-
3alMs aNrOpUTMa INUHIJIOB C KCIIOJIb30BaHUEM
texHonoruii CUDA u Open CL. Pe3ynbratsl skc-
NEPUMEHTAIBHON OLEHKH padoThl ajlropurMa de-
TBIPEMSI Pa3HBIMH PEAJH3AIMSIMH C OLEHKOW Bpe-
MeHH (B CEKyHJax) A KaXKAOH peann3aluu
nokasansl Ha Puc. 1. Hucno urepanuit MO>XHO pac-
CMaTpHUBaTh KaK YHCIO AHAIN3HUPYEMbIX HOBOCT-
HBIX TEKCTOB.

TectupoBaHne MPOBOAMIOCH HA YCTPOMCTBE C
CPU «Intel core i5 3.0 GHz», BuneokapToii (Cuda)
NVIDIA GeForce GTX 650Ti 2GB u OpenCL
AMD Radeon 7870 2GB.

Ilo cpaBHEHHUIO C MOCIENOBATEIBHBIM AITOPUT-
MOM, JAJsl MapajuleJIbHON peanu3alyd aaropuTMa
HIMHTJIOB C HCHoJb30BaHMEeM TexHomoruu Cuda
(BTOpas KpuBasi CHU3Y) CpeIHEE YCKOPEHUE COCTa-
B0 5.10, a ¢ mpumeneruem Texaonoruu OpenCL
(mepBas xpuasg cHuzy) — 10.12. IIpu sTom mapai-
JIETIBHO BBIMOJIHSUICS TOJBKO MOJCYET M CPAaBHEHHUE
Xellel, a HopMalu3alysa TeKCTa IPOBOANIACH TI0-
cnenoBarensHo. OpenCL mpeBocxoautr CUDA B
1.93 paza, uro B 1aHHOM ciiy4ae 0OBICHSETCS TeM,
yto Tectupyemas ¢ OpenCL BugeokapTa He3HAUU-
TEJIBHO HMPEBOCXOIUT CBOEr0 KOHKYPEHTa IO BBI-
YUCITUTENLHOW MOIITHOCTH.

Bmopou cnocob pacnapannenusanus — peanu-
3alUsl QITOPUTMA IIMHIJIOB C HCIIOJIb30BAHUEM
texHonoruii Google App Engine. Ota TexHoyorus
UCTIONIB3YeTCsl Uil 00ecredeHusl yCayr 1Mo Ipeao-
CTaBJICHUIO PECYPCOB IPH Pa3MEIIEHUH HHPOpMa-
MU Ha caliTax M Wweb-IIPUIOKEeHHUSIX (XOCTHHT)
Ha cepBepax Google ¢ OecrulaTHBIM HMEHEM
<ums_caifta>.appspot.com, J100 ¢ COOCTBEHHBIM
HUMEHEM, 3aJeHCTBOBAHHBIM C IIOMOLIBIO CIIyKO
Google. Ilpunoxxenus, pa3BopayriBacMbiec Ha Oa3e
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Puc. 2. I'paduk MCIoNb30BaHKS BEIYUCIUTEIBHBIX €IUHUI]

Tabx. 1. Bpems u yckopenwue ¢ ucnonbs3oBanneM Google App Engine

Wreparuun 5 10 15 20 25 30
Bpewms ¢ App Engine 9.558 18.454 27.792 36.450 45416 54.436
Bpewms nokansHO 10.212 20.414 30.530 40.518 50.888 63.166
Yckopenue 1,068 1,106 1,099 1,112 1,120 1,160
70 1,180
60 1,160
1,140
50 em=gm== [oCEAOBATENBHOE [ 4 490 |
40 BbINONHEHNE '
30 1,100 —4—YCHOpEHNE
20 e=fii== C Google App 1,080 1
10 - Engine 1,060
0 1,040
5 10 15 20 25 30 1,020
5 10 15 20 25 30

Puc. 3. I'paduku BpemeHu u yckopeHust 00paboTKH TEKCTOB

(110 X — UTEpaLNH, 110 y - YCKOpEHHE)

App Engine, nomkHsl ObITh Hamvicanbl Ha Python,
Java, PHP. [/Ins npoBeneHUs] TECTUPOBAHUS, aJlro-
pUTM OBLI Mepenucan Ha s3bike Python.

I'paduk wcnonb30BaHUS BHIYUCIUTENHHBIX €IIH-
HUI npuBeneH Ha Puc. 2. TectupoBanme paboOTHI
MporpaMMbI POBOAMIOCH Ha 30 TeKcTax pa3MepoM
ot 46 1o 50 K6. B TecToBoii BEIOOpKE COIEpKaNOCh
mo 10 TekcroB Ha 3 HOBOCTHhIE TeMbl. CHayana
3aIycKaach mporpamma mpu nomomta Google App
Engine, 3arem JIOKanbHO: BBIMHCIUTEIBHBIA y3el —
ozmHO siapo Core 15 3.3 GHz. Takum o06pa3zom, 3a cyer
BBEIICHUS pacliapajlIe/InBaHusI TPOIIECCOB 00paboT-
KA MOXKHO CYIIECTBEHHO YBEIIMYHTH CKOPOCTb
00BEMHEHNSI HOBOCTHBIX TEKCTOB B TEMATHYCCKHE
kiactepbl. B Tabn. 1 u ma Puc. 3 mokazaHo Bpemst
pazlerneHns TEKCTOB MO TPEM TEMATHKAM.

Google App Engine mo3BoinsieT JOCTHYb YCKO-
peHus nopsanka 1,2 pa3a 1o CpaBHEHHIO C JIOKaJb-
HBIM 3aIlyCKOM HNPHUIIOKCHUA C ITOCICI0BATCIIbHBIM
BEITIOJTHEHHEM TiporieccoB. Ilpu 3ToM HeoOXoamMo
Y4eCTh, YTO IS BHITIOJTHEHUS omeparuii ¢ Google
App Engine BBIIENSIIOCH YHCTIO BBIYUCIUTEIBHBIX
y3710B He Oonee yerbipex. [Ipu BblAEneHUn OOIb-
IIeT0 KOJIMYECTBAa BBHIYMCIUTEIHHBIX MOIIHOCTEH
IUISL pabOTHI C TEKCTaMH OOJIBIITUX Pa3MEpPOB MOXK-
HO TMOJYYHTh 3HAUYUTEILHOE YCKOpPEHHE IO CpaB-
HEHUIO C MCTIOJB30BaHUEM JIOKaTbHOW MAIlIUHBI.

Ha cregyromem srtame s KakIoro TaKOTO
KJlacTepa BBIACISIFOTCS KITIOUeBbIe (pasbl U CIIOBa,
KOTOpPbIE HCIOJIB3YIOTCA Il TIOCTPOCHUS BH3Y-
AITBHOTO TPEICTABICHNAS HOBOCTH.
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5. CeT TepMMHOB U NpeacTaBneHne
B BMJ€e UHTENNEKT-KapTbl HOBOCTH
(mind map)

Hanbonee mnoaxomsmmMm Ui BU3YAJIBHOTO
NPEICTAaBICHHS HOBOCTHU SBJISCTCS MCIOJIB30BAHHE
rpagoBoro meroxa [5, 8, 9, 13]. Cpenu Takux
METO/IOB CO3/aHMsI CeTei TEepMHUHOB OBbLIM pac-
cmoTpennl  TextRank (mpmoskenme anropurMa
PageRank x 3amayam 00pabOTKM €CTECTBEHHOI'O
A3bIKa), METOJ TOCTPOEHHUs rpada TOPU3OHTAIIb-
Hoii Bummmoctu (Horizontal Visibility Graph —
HVG), Meronm MapKOBCKHX CIydYalHBIX IIOJICH
(Conditional Random Fields — CRF). B pe3ynbrare
aHanm3a ux paboTsl MBI BEIOpanmu Meton TextRank

JUTSE YCTAHOBJIGHUS CBSI3eW MEXITY KIFOUEBBIMU
CJIOBaMH W TIPOPHCOBKH TpadUIECKON CXEMBI
Mind Map. [TogpoOHoe omucaHue BU3yaIU3alUU
Mind Map nokazano B [10].

Jlmst mpoBepkm anropuTMOB ObLTa pazpaboTaHa
MporpamMMa, OCYIIECTBIISIONIAs aHAIN3 HOBOCTHBIX
cTateld W MX B3yanu3anuio. Ha BXoj mporpammbl
Ut 00pabOTKH TOAaeTCsl HOBOCTHOW TEKCT (B CITy-
YJae aHaJIM3a OJTHOW HOBOCTH) VUTH CCHUTKM Ha aHAJIH-
3UpyeMbIC HOBOCTH (B CIydac aHaIM3a HECKOJIBKHX
cTareii). BeIxomoM sIBIsSIETCS aHHOTALWS U BU3YalTH-
amua crater. Ha Puc.4-Puc. 6 npencrabieHs
SKpaHHbIC ()OPMBI OKOH Pa3pad0TaHHOM MPOrpaMMBI,
OCYLIECTBIIIOLIEH KOMIUIEKCHBIA aHAJIU3 OJHOM HO-
BOCTHOM CTaThbU H €€ BH3YIH3aIHIO.

R Text analyzer

Gaiin  Mowews

Texcr, anHoTauus, yacroTsl cnoe | K

cnosa | Mp

TP

Vicxoansli Texct

CrnyTHIK H3 CORHENHBIX NapyCax Nepeaan caoli nepasiii skl crumox
¥uSHEIM yAGA0%E A0 KOHLA 3aTpy3HTE oTorpadin €a CyTHiKa LightSail, paborarewuero Ha

caiire MareTaprore obwecTsa.
" ASMORCTRHPYET

P /i MHTEPBEP CNYTHWKA, B HaCTHOCTH, ABMTaTENs, KL

TO CNEUMBMACTSI CBR33/M € HUBKOF CKOPOCTEH SaTPY3KM A3HHEIX C aNMBPATa.
TPEANORAraeTcR, UTO & ASIKEHME SNNAPAT BYAET NPUBOAMTSCA NOA ASHCTEUEM ABSEHUR

OBLaR NAOWaAE COMHENHOTO NARYCa, HETGTORNEHHOTO W3 ME/NaPa, PasHa 32 KEaAPaTHEIM
Ha opéi
e o Rt s B mee e mnae PGt~ mimn et

Anrotauna

CiyTHIK Ha ConreHFaIX NapyCaX NEpeaan caol NEpasIi CHAMGK

COAHEHHER NapyCaK. M3o8paxeniR NoayHeHi 0ol 3 BOPTOREN KaMEP GNNEpaTa, COOBILGETEA Ha

NPHEEaH PasEEPH)TE CONHENHEIS N3PYCE aMNapaTa, 1My UEHHIE PAHEE CHUMKH BEUTH HENOMHEIMY,
LightSail COCTOUT 113 UETHIPEX CONHENHBIX MEPYCOB TPEYTOMbHOH GOPMbI v Tpex cryTHUKoE CubeSat.
COAMENHOTO C8eTa, MOAOBHO TOMY KaK MPH MOMOILIN SETPA MO SOAE MEPEMELIBFOTCA MaPYCHIKH,

ury LightSail 6eun sanywwen 20 mas 2015 roA3 NPy NOMOLLY PAKETHI-HoCuTens Atlas V. Buecre

YAanaca 4o Karua 3aTPY3ITs $oTOrpadHA co cyTHmka LightSail, paeTarowera a ¢
Ws0Bpaaniig AEMOrCTRHPYST MHTERBEP CTYTHAKS, B HACTHOGTH, AGHTATEAS, KTORSIA Pass
<aAHeNHEE Tapy<a aNapaTa.

X-37.

Crenexb OKaTvA:

2 [C] Ann Teutrepa

Ha op6umy LightSail 6 sanyuwer 20 as 2015 rogs npy oMLy pakeTsi-HocuTens Atlas V. Buecre ¢
HitM Ha OPBITY Bbinu OTNPaENEHs eliie cemb cryTHUKOE CubeSat, a Taioke kopabe BEC CLLA Bosing

Choose action

e
e xapaKTepucTixy cnos | Mmtennext-xapra |
Cricok cros
Gopwa o rexcre Hopuansian gopwa AU OU  Tan
comveunsix | connesrisi 6 |0,04878 letters -]
napycax napyc 5 0,04065 letters
cropui Crymme cnymx 5 |0,04065 letters |
=| | annapera annapar 4003252 letters =
e 6o 4 [003252]letters
LightSal lightsail 3 [0,02439letters U
nowou nowous 2 001626 letters
o, npw nepers 2 |001626]letters
W soBpaxerue 2 001626 letters
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pasna pasnsi 1 |0,00813 letters
32 32 1000813  digits
yaroToRRERHOro | MsroToATs 1000813 letters
wainaps waiinap 1000813 letters
vax ax 1000813 letters .
Cemnka va crarsio:  hittps//lentaru/news/2015/06/01/windowsL0/
Monysus crateio l | Compenmareer |
Text has been comprassed 2,3 times,

Puc. 4. DxpaH nporpaMMBbI ISl aHAIM3a HOBOCTHBIX cTaTeld. AHHOTAITUS HOBOCTH
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Puc. 6. Dxpan nporpaMMsl IJIs aHAIKM3a HOBOCTHBIX craTeir. Cxema Mind Map

Ha Puc. 6 mokazan npumep BHU3yJIHU3aIlUU CTa-
TBU JUISI HOBOCTH CO CIIEAYIOIUM TekcToM: «Jlo
koH1a roja IToura Poccun OoTKpoeT KpyriocyTod-
Hble OTAENEHUs . Bcero IuaHupyeTcss OTKPBITH
OIMHHAIUATH oTAeneHui. [lepBoe oTaeneHue, pa-
Oorarommee 24 gaca, IOSBUTCS B MOCKBE yKe B aB-
rycre. [lepBeiMU TOpomaMu ISl anmpoOMpPOBaHUS
paboThl KPYIJIOCYTOYHBIX IIEHTPOB TOJNYUYCHUS U
OTIPaBKUA KOPPECTOHACHIMK BbIOpaHbl CaHKT-
[Terepbypr, TBeps n Hmwxuuit HoBropom.

3aknoyeHue

Ha ocHoBaHMM pe3ysibTaTOB CpaBHEHMSI CKOPO-
CTH pa3felieHus] TEKCTOB IO TEeMaTHKaM, MOXKHO
cIeNaTh BBIBOJ, YTO B 3aBUCHUMOCTH OT BHIA pe-
1aeMoil 3ala4M M HCIIOJIb3YEMBIX aIlllapaTHBIX
TEXHOJIOTHHA, MOYKHO NPUMEHATHh pPa3IUYHbIE Ia-
paJIeNbHBIE  peanu3alid  alrOpUTMa IIHHIJIOB.
[Ipu 3TOM Ha HAIIMX TECTOBBIX BBHIOOPKaX TEXHO-
sorusi OpenCL 3HAUUTENBHO NMPEBOCXOAMIA APY-
TYe BapHaHTBI.

Hcnonb3oBaHue aBTOMAaTU3WPOBAHHOW METO-
UKW W3BJICYEHMS KIFOUYEBBIX CIIOB TO3BOJIUIIO
MIOBBICUTh Ka4eCcTBO OOPaOOTKM HOBOCTHBIX WH-
TepHeT-cTareil. OTMeTHM, 4YTO U1 IHapamerpa
BpEMEHH TIpH aBTOMAaTHU3UPOBAHHON 00paboTKe
YUHUTBHIBAECTCS HE TOJBKO HEMOCPEICTBEHHO BpeMs
aHaJM3a CUCTEMOIl, HO U BpeMs, HEOOXOIUMOEe IS
OKOHYATEJIbHOM KOPPEKTUPOBKU TeKCTOB. Kauye-
CTBO pe3ysbTaTa € OLEHUBAJIOCh MO TaKUM KpH-
TEpUsIM: COXPAaHEHHE KIIOYEBBIX (DAKTOB, CBS3-
HOCTb  KJIIOYEBBIX  CYIIHOCTEH, COXPAaHEHUE
CHUHTAaKCHUUYECKON CTPYKTYpbl TEKCTa IIOCIE yaje-

HUSl He3Havamux 4dacteil. Kaknplii U3 Ha3BaHHBIX
KPUTEPUEB OIICHUBAJICS IKCIEPTaMH IO IIKajie OT
0 mo 10 OGammoB. 3aTem ISl OIIEHKM KadecTBa
(amexBaTHOCTH) M3BJICUCHHBIX KIFOUEBBIX CYIHO-
CTel aHHOTAIlMK HAaXOJWIIOCh CPEJHEE apu(PMeTH-
YECKOe IS TIePEUHCIeHHBIX TPeX MoKazaTenen 1o
KaXJIOMy TEKCTy. B wrore mo cpaBHEHHUIO ¢ pyd-
HBIM CIIOCOOOM, BpEMs OIPEICICHUS KITFOUEBBIX
CYIIHOCTEH YMEHBIINIIOCh KaK MUHIMYM B 2 pasa,
a Ka4ecTBO 00pabOTKM HOBOCTEH OCTAIOCH Ha TOM
K€ YPOBHE, KaK U MPU aHAJHN3E TEKCTa YSIIOBEKOM.

Kak omHO W3 BO3MOXHBIX TPHUIOXKEHHMA, pac-
CMOTpEHHBIE METOIBl BHU3yaJH3aIli HOBOCTHOM
WHPOPMAIH MOXKHO HCITONB30BATh ISl Ipaduye-
CKOH aJjanTanuu TeKCTOBOH MH(OpMAIUU HOBOCT-
HOTO TOTOKa 00pa30BaTeIbHON OpraHW3allué NI
JIIOZICH C OrPaHWYCHHBIMH BO3MOXHOCTSMU 3710PO-
BB 110 3PEHUIO.
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I0TEepHAsl TNHTBUCTHKA, TOTUKO-TMHTBUCTHYECKOE MOJAETNPOBAHIE, HHTEIUIEKTYaIbHBII aHAIN3 HHPOPMALIIH.

E-mail: zabzot@gmail.com

OpJaoBa IOansa AnexcanapoBHa. Jlonent xadenpsl «CucteMbl aBTOMaTH3UPOBAHHOTO IPOSKTUPOBAHUS M IIOMCKOBOTO KOH-
CTpYHpOBaHUs» Bojrorpajackoro rocyapcTBEHHOr0 TEXHHYECKOro yHHMBepcutTera. OxoHumiia Bonrorpaackuii rocynapcTBeH-
HbIH TexHudeckuil yausepcuret B 2007 rony. Kanauaat TexHH4ecKuX HayK, KaHIUAAT IIeJarorudeckux Hayk. ABTop Oonee 225
nevyatHbeIX paboT, BKimovas 8 monorpaduit. O6nacTs HayYHBIX HHTEPECOB: aHAIN3 TEKCTOBOW MH(POPMALIMH, HCKYCCTBEHHBIN HH-
TEJUICKT, pacro3HaBaHue 00pa3oB U aHAIN3 U300payKCHH, HEUETKHE CHCTEMbI M MOJICIIH, PACIO3HABAaHNUE M aHAIM3 JIBHKCHUH
yenoBeka. E-mail: yulia.orlova@gmail.com

Pozanues Baagumup Jleonnaouu. [loneHt kadenps! «CHCTEMBI aBTOMAaTH3UPOBAHHOTO IPOSKTUPOBAHUS U IIONCKOBOTO KOH-
CTpYUpPOBaHUA» BoIrorpaackoro rocy1apcTBEHHOIO TEXHUYECKOro yHHBepcuTera. OkoHumia Bosrorpaackuil rocynapcTBeH-
HBI TexHnueckuil yHuBepcuret B 2007 rony. Kanmunar Texuuueckux Hayk. ABTop Oonee 125 neyatHbix pabot. ObnacTs Hayy-
HBIX HHTEPECOB: HCKYCCTBEHHBIN MHTENIEKT, PaClio3HaBaHuEe 00Pa30B U aHAIN3 N300pakeHHi, aHalI3 TeKCTOBOH HH(MOpMaLUH,
HEYEeTKHE CHCTEMBI U MOJIEIIH, PACIIO3HABAHUE U aHAJIN3 JBIKEHUH delIoBeKa, ONpe/eleHle U MOJISTMPOBAHNE YMOLMOHATBHBIX
peakuuii yenoseka. E-mail: vladimir.rozaliev@gmail.com
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