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Pedgepar

Oruer 20 c., 5 puc., 1 Tabmn., 14 ucroux., 4 mpwuiI.
KiioueBble cj10Ba: acleKThl; MOJIb30BATEIbCKUE OT3bIBBI; HEPAPXUS; SJICKTPOHHBIC YCTPOUCTBA;
CEMaHTHUYECKOE PACCTOSIHUE; XapaKTEPUCTUKH.

B oryere mpencrtaBieHbl pe3yibTaThl KypcoBOM paboTel Ha Temy “IlocTpoenue uepapxuu
aCIeKTOB TI0 TIOJIb30BATEIIbCKUM OT3bIBaM 00 3JIEKTPOHHBIX YCTPOWCTBAaX’, BBIMOJIHEHHOW Ha
OCHOBE mpuKa3za HanuoHambHOr0O HCCIIENOBAaTENBCKOTO YyHUBEpcUTeTa "Bpicmas mikosa
skoHOMHUKH" Ne 2.3-02/0812-01 ot 08.12.2016.

O0beKT HcciIeJ0BaHUS — aCTIEKTHAs UEPAPXHUSI ITOJIH30BATENBLCKUX OT3HIBOB.

IIpeameTt ucciie0BaHUSI — TEXHOJIOTHS TOCTPOCHUS UEPAPXUU ACTIEKTOB I10 MOJIB30BATEIbCKUM
OT3bIBaM 00 IJIEKTPOHHBIX YCTPOHCTBAX.

Hean ucciaenoBanus. [lanHas padoTa mpeacTaBiIseT cOOOM MOAXOA OpraHU3AIMH Pa3TUIHBIX
ACIEeKTOB MPOAYKTa, OTHOCSIIErocs K KAaTeropuH AJIEKTPOHHBIE YCTPOMCTBA, B HMEPAPXHIO Ha
OCHOBE 3HAHMH O TOTPEOUTENHCKUX OT3bIBax. (OCHOBBIBAACh Ha MPOM3BOJILHON HEpapXuu
(mOCTpOEHHOW BPYYHYI0), CO3/Ia€TCs MEpapXWUecKas OpraHu3aIis OMPOCOB MOTPEOUTENEH Mo
Pa3IMYHBIM acleKTaM MPOIyKTa U COBOKYITHBIM MHEHUSAM MOTpeOuTeneil mo 3tuM acnekram. [pu
TaKOM OpraHu3aldyd TOJb30BaTENlb MOXKET MOJYYUTh 0030p MOTPEOUTETHCKUX MHEHUH B
MaKCUMaJIbHO KOPOTKUU CPOK.

Hayuynassi HoBu3Ha padoTbl. J{OCTOBEpHOCTh HAyYHBIX PpPE3yJbTATOB MOATBEPKICHA
pe3ynbTaTaMu 3KCIEPUMEHTAIBHBIX HCCIEJOBAHUNA C MPOTOTHIIOM MPOTrpamMMbl MOCTPOEHUS
UepapXuu acleKTOB.

Metoabl npoBeaeHus uccaeA0BaHusA. B kauecTBe OCHOBHOTO JIOTUKO-TEOPETHYECKOTO METOa
MPOBEJCHUS HCCIIEA0BaHUS UCIIOIB30BAJIOCh MOIEIMpPOBaHUE: pa3padbaTbiBaiach MporpaMma,
HaJIeJIeHHAs! UCKIIIOUUTENBHO TOW (DyHKIMOHABHOCTBIO, KOTOpasi He00X0uMa ISl peLIeHHs
3aga4 Hacrtosmern HUP.

IpakTHyeckasi 3Ha4UMOCTh. C TOUKH 3pEHHsI MPAKTHUECKOTO MPUMEHEHHMsI, pa3padOTaHHBIN
UHCTPYMEHT MOKET JOMOIHATHCS (QYHKIMOHATBHOCTBIO U MCIIONIb30BAThCS I pelieHus 6omee
HIMPOKUX 3a/1a4, BHIXOJSIINX 32 PAMKH JTaHHOW KypcOBOH paOOTHI.

Pe3yabTaTsl padorsl. [1o uToram BBINONHEHUS UCCIEIOBAHUS BCE MOCTABJICHHBIE 1€ OBLIN
JIOCTUTHYTHI.
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Onpeaenenus

B mnacrosmem ortuere o HUP npuMeHsior clenyromme TEPMUHBI C COOTBETCTBYIOIIUMH
oTpeieNIEHUsIMU:

IMapcep - ckpunt win nNporpaMma, KOTOpble UCIONIB3YIOTCS AJisi cOopa nHpopmaluu ¢ caitos
PMI (Pointwise Mutual Information) - Todeunas B3auMHass WHGOpPMAIHS SBISIOTCS MEPO
accoITMaIiH, UCIOJIb3yeMON B TeopuHu MH(pOpMAIMK U cTaTucTuke. B otnuume ot MI, kotopas
ocHoBEIBaeTcsa Ha PMI, PMI oTHOCUTCS K OTAEIBHBIM COOBITHAM, Torma kKak MI oTHocHTCS K
CpeHEMY 3HAUEHUIO BCEX BO3MOXHBIX COOBITUH.

KL-divergence - 3TO HEOTpUIIATEILHO3HAYHBIN (HYHKIIMOHAJ, SBJISIOMUNCS HECUMMETPUIHON
MepoH YJaIeHHOCTH IPYT OT APYra JABYX BEpOSTHOCTHBIX pacIpeieieHH.

Context xapakTepuctuka - KL-divergence Mexy sSi3pIKOBBIMA MOJICIISIMHU.

Lexical xapakrepucTuKa - pasHula B JJIMHE CJIOB MEXY IBYMS aCIIEKTaMH.

Syntactic xapakrepucTMKa - CpeHss IJIMHA KPaTYaWIIEro CUHTAKCUYECKOTO IMYyTH MEXIY
napaMu aclieKToB B JIEpEBeE.

Smoothing — crinaxuBaHve TaHHBIX.

N-gram - mocien0BaTeNbHOCTh U3 N 3JIEMEHTOB, I/I€ 3JIEMEHTHI MOTYT ObITh 3ByKaMH, CIIOTaMU,
CJIOBaMH WK OyKBamH.

JSON - TekcToBBIN (popMaT 0OMEeHa TaHHBIMUA, OCHOBaHHBIN Ha JavaScript.

CeMaHTH4YeCKOe paccTOsIHME - HACKOJBKO JIBa acreKTa OJM3KU IPYr K APYTY, 3TO BO3MOKHO
OTIpEeIeNIUTh C MOMOIIBI0 Habopa XapaKTEPUCTHUK.

JlepeB0 MepapXuM - pAacIOJIOKEHHE DJIEMEHTOB CHUCTEMBbl B MOPSAIKE MOJYMHEHHOCTH (OT
BBICIIIETO K HU3IIEMY).

ACHIeKT - CJIOBO WUJIM HaOOp CIJIOB, TJIaBHBIM CJIOBOM B KOTOPBIX SIBJISIETCS CYIIECTBUTEIBHOE.
HNneanbHbli aCNEKT - CIIOBO-XapaKTEPUCTHKA, MOTYYeHHAs U3 TEXHUUYECKUX ONMMCAHUN TOBapOB
Ha caiite ulmart.ru



BBenenue

C OBICTpO pacTymieil 3JeKTPOHHON TOPTOBJEH OOJBITUHCTBO PO3HUYHBIX BEO-CaTOB
noOy»X)aroT MoTpeduTenel mucaTh 0030pbl, YTOOBI BBHIPA3UTh CBOM B3IVl HA Pa3IMYHbBIC
acmeKkThl MpoayKToB. OrpoMHasi KOJUJIEKLHS OT3BIBOB IOTpeOuTeNel Temepb IOCTyMHa B
HNuTtepHeTe. DT 0030phI CTANIM BaXKHBIM PECYpPCOM IS moTpeduTenei u ousneca. [lorpedburenu
0OBIYHO WIMYT MH(OpPMAIMIO O KAayeCTBE B OHJIAMH-OMpPOCax IMOTpeOuTenel mnepes MOKYyImKOn
IPOAYKTa, B TO BpeMsl Kak MHOTHE KOMITAHUU HCIOJIb3YIOT OHJIAH OMPOCHI B KAYE€CTBE BaXKHOTO
pecypca B uX pa3paboTKe MpOAyKTa, MApPKETUHIe M YIPABIECHUU B3aMMOOTHOIICHUSIMH C
kiaueHTamMu. OpHako 0030pbl J1€30PTaHMU30BaHbI, YTO MPUBOAMUT K TPYAHOCTSM B HaBUTalluu
uHdopmanuu U npuoOpereHnn 3HaHWi. [loip3oBaTento HelenecooOpa3HO HM3y4aTh 0030PbI
NOTPEOUTETHCKUX MHEHUH IO pa3IUYHbIM aclieKTaM MpPOAYKTa M3 ThICSY MCTOYHUKOB. Cpenu
aCMeKTOB MPOAYKTa Takxke HeAP(HEKTUBHO IS MOJIb30BATENS IPOCMATPUBATh JaHHbIE U MHEHUS
norpedbureneil Mo ompenereHHOMY acmekTy. Takum o00pa3oMm, CYIIECTBYEeT oOcTpas
HEO0OXOAMMOCTh B OpTraHU3AIMH OMTPOCOB MOTPEOUTENCH, YTOOBI MPEBPATUTH 0030PHI B TTOJIC3HYIO
CTpyKTypy 3HaHMH. [loCKONBKY mepapxusi MOKET YJIYYIIUTh MPEJCTaBICHHWE U JOCTYMHOCTh
uHbOpMallMK, TO BUIUTCS Pa3yMHBIM OPraHU30BaTh AacleKThl MPOJAYKTa B HepapXuu W,
COOTBETCTBEHHO, CO3/1aTh UEPAPXUUECKYIO OPraHU3AINIO OIIPOCOB KIMEHTOB.

UToOBl aBTOMATHYECKH IOJYYUTh HEPApXUI0 aCIEKTOB M3 0030pOB, MOXHO OBUIO OBI
o0paTuThcs K TPaJWLMOHHBIM METOJaM TeHEepaldud HepapxuH, KOTOpble CcHayaja
UACHTU(DUIUPYIOT TOHATUS U3 TEKCTa, a 3aT€M ONPENENSIIOT OTHOIICHUS MEXIY POAUTEIEM U
pebenkoM. Tem He MeHee, OCHOBaHHbIE Ha MIA0JIOHAX METOJbl OOBIYHO CTPAJAIOT OT
HECOTJIACOBAHHOCTH OTHOIICHUH «POAMTEIb-TIOTOMOK» MEXKIy TMOHATHUSMHU, B TO BpeMs Kak
METO/Ibl Ha OCHOBE KJIaCTepU3allMK YacTO MPUBOAAT K HU3KOIM TOYHOCTH. TakuM 00pa3zom, myTem
HENOCPEICTBEHHOTO NCIIOIBb30BAaHMUS 3TUX METOI0B sl CO3/IaHUs HEPApXUH aCIIEKTOB U3 0030pOB
notpedureseil mosyueHHas uepapxusi 0ObIYHO HETOUHA, YTO MPUBOAUT K HEYAOBIECTBOPUTEILHOMN
opranuzanuu o63opa. Jlannas paboTa npeaHasHaueHa AJi1 MOCTPOCHUS HEPAPXUH ACTIEKTOB IO
MOJIb30BaTEIbCKUM OT3bIBaM 00 JIEKTPOHHBIX YCTPOICTBaX HA OCHOBE MPOU3BOJIHLHON HEepapXuH,
MOCTPOCHHOM BPYYHYIO, UTO MOJB30BOJIIET MAKCUMAIIHO OBICTPO MPEIOCTaBUTH MOJIH30BATEINIO
CTPYKTYpHUPOBAHHBIE TaHHBIE TOTPEOUTENHCKUX MHEHUIH. B MIMpOKOM cMbIciie, ¢ TOUYKU 3pEHUS
aKTyaJIbHOCTH U MPAKTUYECKOrOo MPUMEHEHUs Pa3paOOTaHHBIM adrOpUTM MOXKET MOMOJIHSATHCS
JIOTIOTHUTENbHON (DYHKIIMOHATIBHOCTBIO U UCTIOIb30BAThCS IS NalbHENIINX, O0oJee rnodanbHbIX
HACCIIENOBAHUI B TaHHON 00JIaCTH.

Hean wucciaenoBanmsi: [lannas paborta mnpenactaBisieT coO0OM IMOAXOJ OpraHU3aIud
pPa3IUYHBIX ACHEKTOB MPOAYKTa, OTHOCSILIErocs K KaTeropuu d3JEKTPOHHBIE YCTpOICTBa, B
HMepapXvi0 Ha OCHOBE 3HAHUN O MOTPEOUTENBbCKUX OT3bIBaX. OCHOBBIBASCh HA MPOW3BOJBHON
uepapxuu (TOCTPOEHHOM BpYYHYI0), CO3JA€TCA HUepapXUyeckas OpraHu3alus OIpOCOB
noTpeduTeseil mo pa3IuyHbIM acrekTaM MPOAYKTa U COBOKYIHBIM MHEHHSIM MOTpeOuTeNel o
9TUM acnekTaMm. [Ipum Takoil opraHuzalMU TOJB30BaTENb MOXKET MOJY4YUTh 0030p
NOTPeOUTETHCKUX MHEHUN B MAKCUMaJIbHO KOPOTKHI CPOK.

3agauun uccjaeI0BaHusd:

o u3zydyeHue HaubOosnee 3(p(EeKTUBHBIX M MPUMEHHUMBIX Ha NMPAKTUKE METOAOB MOCTPOCHUS

HEepapXUU aCMEKTOB MO MOJb30BaTEIbCKUM OT3bIBaM 00 3JIEKTPOHHBIX YCTPOMCTBAX;

o CO3/IaHME METOJa IMOCTPOCHHUS HEepapXUU AaCMEKTOB MO IMOJIb30BATENbCKUM OT3bIBaM 00

JNIEKTPOHHBIX YCTPOMCTBAX C HCIOJb30BAaHHUEM aHAJINW3a AAHHBIX M METOJIOB MAalIMHHOIO

0o0yJeHus;



° MIPOBEICHUE IKCIIEPUMEHTA, TIO3BOJISIIOIIETO OMPEACTIUTh TOYHOCTh TIOCTPOCHUS HEPAPXHUH
aCIIeKTOB, C TMIOMOIIIBIO TTPEITIOKEHHOTO METO/IA.
IIpeaMeToM uccie0BaHMs B JaHHOU pabOTE SBIISETCS TEXHOJIOTUS TIOCTPOCHUS HEPAPXHUH
ACIEKTOB I10 TOJIb30BATEILCKUM OT3bIBaM 00 JIEKTPOHHBIX YCTPOHCTBAX.
MeTtoanbl uccjae10BaHNuA:

. n3ydeHne MOHOrpaduIeCKUX MyOIuKaIiil U CTaTew;
. CpPaBHUTEJIbHBIN aHAIIN3;

. MalIuHHOE 00y4YeHHE;

o aHaJINU3 TaHHBIX.

HoBu3Ha ucc/jie10BaHUA 1 JOCTOBEPHOCTDH MCCJIeI0BAHUS ONPECIIIOTCS CISAYIOUIM:

MeTtoa nocTpoeHus aceKTHON UepapXyUu Ha OCHOBE MOJIb30BATENLCKUX OT3BIBOB SIBIISIETCS
JIOBOJIbHO TOMYJISIPHBIM JJIE MCCIEAOBAHUN Ha AHTJIUHCKOM f3bIKE, OJHAKO PYCCKOA3BIYHBIN
BapHaHT METOJ]a HE Hallle]l OTPaKeHUs B OOHAPY>KEHHBIX UCTOYHHKAX, TOITOMY B CHIIy MaJjioro
KOJIMYECTBA MCCIEAOBaHUN B JIaHHOM 0OJACTH €CTh OCHOBAaHUS YTBEPXKIaTh, YTO MOJIOOHOE
UCCJIEIOBAHHE B PYCCKOS3BIYHOM (opmaTe NpOBOAUTCS BIepBble. Bo Bpems mpoBeaecHUs
9KCIIEPUMEHTOB TIOTPEIIHOCTh MOKET BO3HHKHYTH Ha JIIOOOM U3 JTaloB B CBS3H C
3alIyMJIEHHOCTBIO BXOJHBIX IaHHBIX, KOTOPBIMHU SIBJISIOTCS OT3bIBbI PSIIOBBIX IOJIb30BATENEH
uHTepHeTa. [lox  3alIyMIIEHHOCTBIO  MOApPA3yMEBAETCS  HAJIMYME TIPaMMATUYECKUX U
MYHKTYallMOHHBIX OIIMOOK, CIIy4alHBIX MOBTOPOB, JIOTUYECKUX HECOOTBETCTBHM. [IpHMHSAB BO
BHUMaHUE JaHHOE OOCTOSTEIbCTBO, PE3YJbTAaThl MHCCIENAOBAHUS B LEJIOM CUUTAIOTCS
JIOCTOBEPHBIMHU.

Teopernueckass 3HAYUMOCTb pPa0OTHI O00yCIOBIEHAa TEM, YTO HE CYIIECTBYET
PYCCKOSI3BIYHBIX aHAJIOTOB METOJ0B, KOTOpbIE CTPOSIT MOAOOHBIE HEpPApXUU HA OCHOBE
MOJIb30BaTEIbCKUX OT3bIBA, HE CMOTPS Ha BCIO aKTyallbHOCTh. TakuMm o0pa3oMm, Hccle0BaHUE B
JaHHOU 00J1aCTH MO3BOJIUT YIYUIIUTh CJIOKUBUIYIOCS CUTYAIHIO.

IIpakTHyeckass 1eHHOCTh pabOThl 3aK/IIOYaeTcs B  JaJbHEUIIEM BO3MOXKHOM
HCIIOJIb30BaHUU pa3paboTaHHOr0 MeToJa B 00JacTu aHayM3a TeKCToB. Ha ocHOBe mocTpoeHHOM
UepapXuy MOKHO MPOBOJIUTH aCMEKTHBINA aHAJIU3 SMOIIMOHATBHON OKPACKH TEKCTA.



OcHOBHAA YACThH

1. O0630p 1 aHAIM3 HCTOYHUKOB

Nmeercss HECKONBKO albTEPHATUBHBIX MCCIENOBAHUN U MporpaMM, paboTaromMX C
AHTJIOS3BIYHBIM CETMEHTOM HHTepHeTa, Hampumep, HASM (Hierarchical Aspect-Sentiment
Model), JST (Joint modeling of Sentiment and Topic), ASUM (Aspect Sentiment Unification
Model), JST (Joint Sentiment-Topic). OpHaKo MOX0XKETo MeTo/Ia /71 00PabOTKH PYCCKOS3bIUHBIX
MOJIb30BATEbCKUX OT3BIBOB U MPEJICTaBICHUS UX B BUIE HEpapXuUU acleKToB HeT. Takxke B
OTJIMYME OT MPEABIAYIINX PadOT, MPOU3BOIUTCS (POKYC HA aBTOMAaTUYECKOM CO3JJaHUH HepapXUu
aCreKTOB I MEpapXU4YeCKOW OpraHM3alliid OT3hIBOB TMOTpeOuTeneii. EcTh HECKOIbKO
B3aMMOCBS3aHHBIX pa0dOT MO U3YUYEHHUIO OHTOJIOTMH, B KOTOPBIX CHayalla ONpeAesstoTcs MOHATHS
U3 TEKCTa, a 3aTeM OINPEAEIAIOTCA OTHOLIECHUS MEXAY POIUTENIIMU U TOTOMKAMHU MEXAY STUMU
MOHATUSMHU C WCIOJIb30BAHMEM METOJOB Ha OCHOBE IIMAa0JIOHOB WM KiacTepu3anuu [8].
[ITaGioHHBIE METOABI OOBIYHO OMPEEIIAIN HEKOTOPhIE JIEKCUYECKHUE CUHTAaKCUYeCKUe MabI0HbI
JUTSL U3BJICYEHMSI OTHOIICHU, B TO BpeMS KaK METO/IbI KJIaCTepU3allii B OCHOBHOM HCIIOJIb30BAIIN
HepapXuyecKre METOAbl KIIACTePU3alNK ISl IOCTpoeHMs uepapxuu [9]. B HekoTopsIx paboTax
npeiaraeTcsi UHTErpUpoBaTh METO/ABI Ha OCHOBE IIAOJOHOB M KJIACTEPOB B OOIIYI0 MOJEIb,
TaKylo Kak BeposiTHOCTHast mozielib [ 10] u meTpuueckas moaens [11].

Jlannast pabota Obuta BeIoSHEHA Ha ocHOBe ctathk JIk. O, XK. [Ixxa, M. Benr, K. Benr,
T. Yya, “Domain-Assisted Product Aspect Hierarchy Generation: Towards Hierarchical
Organization of Unstructured Consumer Reviews” [4], B KOTOpO#i om¥caH MOAXO/ K OpraHu3aIun
Uepapxuil acmeKkToB Ui I0JIb30BATEIbCKUX OT3BIBOB 00 JJIEKTPOHHBIX YCTPOHCTBaxX B
AHTJIOSI3bIYHOM cerMeHTe. CTOUT OTMETHUTh, UTO CTaThsl ObliIa HAalKMCaHa HEMOAPOOHO, B CBSI3U C
YyeM MHOTHE BaKHbIE JJI1 MOHHUMAaHMs JIOTUYECKHE NEepexojbl ymylleHbl. VIMEHHO mo3ToMy
MOJXO0J B CTaThe ObUT B3ST 3a OCHOBY B JaHHOW paboTe M q0padoTaH, W MOAPOOHO OMUCaH B
JaIbHENIIEM HIKE C yUeTOM BCEX HEIOCTATKOB. J{J1sl MpoBeACHUS UCCIIEIOBAaHUS UCIIOIb30BAJICS
JIOTUKO-TEOPETHUECKUI METO] MOJICTMPOBaHKE: OblJIa pa3paboTaHa mporpaMmma Ha si3eike Python,
B KOTOPOI MPEICTaBICHO aITOPUTMUUECKOE PEIICHUE 3a1a4H.

2. Teopernueckasi 4acThb

[Tpu pa3paboTke MHCTpYMEHTA Ul MPOBEACHUS HCCIEA0BAaHUs OAHON U3 OCHOBHBIX 3a]a4
ABJISIACH co3AaHue 3(P(GEKTUBHOIO 1O BPEMEHHU allTOPUTMA NOCTPOEHUSI HepapXUH acleKToB. B
pesyibrate ObUT pa3spaGOTaH aNrOPHTM C BBIYHCIMTENBHONH clokHOCTEIO O(n’), rme n —
KOJIMYECTBO acMeKTOB. DPPEKTUBHOCTh TAKOTO aNTOPUTMa OOOCHOBaHA TE€M, YTO BEJIWYHHbI-
XapaKTePUCTUKU BBIUUCISIOTCS Ui KaKJI0M Mapbl acleKkToB (Iapa paccMaTpUBAETCs TOJBKO 1
pasa, ecniu mapa «A by Oblna, To mapa «b A» Hac He UHTEPECYeT, €€ BRIYUCIIATh HE TpeOyeTcs),
YTO HEOOXOAMMO [UIsl JallbHEHIIEro pacyéTOB CEMAHTHYECKHUX IUCTAHLUW M TOCTPOEHUs
buHanpHOM Hepapxuu. OnUcaHue alropuT™Ma CMOTPETH B IMMyHKTE 3 HACTOSIIETO OTYETA.

3. Onucanue IKCNIEPUMEHTA, AaHAJIU3 U OLIEHKA MOJYYEeHHbIX pPe3yJbTaToB.

[IporpamMMa mpenocTaBiseT BO3MOXXHOCTh IIOCTPOEHHUS HEpapXHHM  AaclEeKTOB II0
MOJIb30BAaTEIbCKUM OT3bIBAM 00 3JEKTPOHHBIX YCTpoWcTBax. Jljis 3TOro OHa COAEPKUT
NEPEYUCIICHHbIE HIKE QYHKIUH:



1) wMmerop, nmpuHUMaKOLIMII B ce0si ajpec caiiTa M BO3BpAlLLAIOUIMi HAabOp OT3bIBOB CO BCEX
CTpaHull, HAXOMSILLIMXCS MO aJIpecy;

2) w™meTof, (OpMUPYIOLIMIA KOPMYC aceKTOB, NPUHUMAas B ce0sl HAOOp UICANIbHbIX aClEKTOB U
OT3bIBOB;

3) MeTol, MPUHHUMAIOIIMK Ha BXOJE KOPIYC AaCHEKTOB, KOPIYC OT3bIBOB U KOPIYC HX
NpeJI0KEHUH U BO3Bpallaronuii BeimurHbl PMI 1151 maHHBIX KOPMYyCOB;

4) wMeTon, NPUHUMAIOMIMKA Ha BXOJE KOPIYC acCleKTOB, KOPIYC OT3bIBOB M KOPIYC HX
MPEVIOKEHUH W BO3Bpamaromuii BenmuuuHbl Context 17 TJIOOIBHOTO M JIOKAJbHOTO
KOHTEKCTOB;

5) wMeToxa, MPUHUMAIOIINN Ha BXOJIe KOPIYC acleKTOB M BO3BpaIaromui Benmunny Lexical mist
KaXJ0¥ mapbl acCeKTOB;

6) MeToa, NPUHHMAIONIMKH Ha BXOJIE KOPIYC AacleKTOB, KOPIYC TMPEIIOKEHUH € UX
CHHTAaKCHUYECKUX JICPEBhEB W BO3BpAIIAIONIMN BeTWYMHY Syntactic g KaXAoW IMmapbl
aCIEeKTOB;

7) MeTroA, MPUHUMAIOIINKA Ha BXOJl KOPITYC aCHEKTOB, KOPIYC XapaKTEPUCTUK (BBIUMCICHHBIX
JUTST KaXJIOW Mapbl) W BO3BpANIAIONIUN CEMaHTHYECKOE PACCTOSHHUE IS KaXJAOW mapbl
aCIEeKTOB;

8) Meroa, MpUHUMAIOMIMKM Ha BXOJE KOPIYyC AcCHEKTOB M KOPIYC HICAIbHBIX AaCIEKTOB H
BO3BpAIIAIOIINNA HEPAPXHIO ACTIEKTOB IO MOJIH30BATEILCKUM OT3hIBAM.

3.1. OnucaHue MAPCUHIa BXOAHBIX JAHHBIX

Jns moctpoeHus uepapxuu TpeOyeTcs MOMYYUTh IOJIb30BaTENbCKHE OT3BIBBI. (CaMbIM
yA0OHBIM CIIOCOOOM UX TMOTYYEHHs SIBISIETCS MapCHUHT BEOCTPaHUIIbI U COXPAaHEHHE OT3hIBOB B
0a3y JTaHHBIX.

M3HavanbHO B Ka4eCTBE HCTOYHUKA ObLT BEIOpaH yandex market, omHako mpemocraBisieMoe
cepsucoM APl He MO3BOJSAIO MOMYYUTH TpeOyemoe sl paboThl KOJIMYECTBO MHGOPMAIMH 3a
3aJIaHHBIN MPOMEXYTOK BpeMeHu. Jlanmee Obut ompoOoBaH crmocod mapcuHra JaHHBIX, HO yandex
market moCTOSIHHO OJIOKMPOBAJ 3alPOCHI OT IPOTPAMMBI, B CBSI3H C Y€M ObLIO MIPUHSTO PEIICHUE
0 MOKMCKE aJIbTEPHATUBBI.

st paboThl OBLT BBIOpaH calT ulmart.ru, a UMEHHO pa3ziell JIEKTPOHHBIX TOBapoB. JlJis
MOJTyYEHHUs OT3bIBOB CO BCEX CTpPaHUI] TOBApOB HJaHHOIO caiTa OBbLT HamucaH mapcep,
BBISIBJISIFOIIME OT3BIBBI M JoOaBisifomuii ux B 0Oazy ngaHHbIX. [lapcep ObLT BBIMOJNHEH C
ucrnonp3oBanueM Oubnmoreku BeautifulSoup 4 Bepcuum [12]. Beero Opui0 momyueno 24093
oT3b1BOB. OT3BIB mpecTaBisieT co00l oObeAMHEHWE 3 YacTei: IMOJOKUTEIBLHOE pe3roMe,
OTpUIIATENIbHOE pe3loME U KOMMEHTapuil B CBOOOJHOM CTHUJIE, OJHAKO B paboTe AaHHOE
pazfeNieHne y4TeHO He ObUIO, BCE OCTaJbHBIE JIETANU OT3bIBOB,  MMEHHO: BC MH(OpMAIHS O
MOJIb30BaTeNe, PEUTUHT OT3bIBa, KOJMYECTBO COTJIACHBIX W HECOTJIACHBIX JIIOJEH, OIbBIT
HCIIOJIb30BaHUs MOJIb30BaTEIEM POAYKTa, ObLIIM IPOUTHOPUPOBaHbL. Takxke ObUta co3aHa 6asza
JTaHHbIX ¢ 415 naeanbHBIMH aclieKTaMU — TEMH, YTO YKa3bIBAIOTCS, KaK OMUCAaHUE XapaKTePUCTUK
TOTO WJIM MHOTO ToBapa. Bce BblllleyKa3aHHbIE aHHBIE W SBISIOTCS BXOJHBIMHU B CO3JaHHOMN
nporpamme.

3.2. Omnucanme ucnoanzosanue UCII PAH API

Jlnisa perenust 3a7a4, CBSI3aHHBIX C aHAJIM30M TEKCTOBBIX JAHHBIX M UX MPeAo0pabOTKOM,
ObLTO IPUHATO pemieHne o0 ucnonb3oBanuu API, npenocrasmsiemoro UCIT PAH. biaromapst API
pelIanuch ClenyIoniie 3aJaun: MOCTPOEHUE CHHTAKCUYECKOTo JepeBa MPEeAIOKEHus, IeIeHne
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TEKCTa Ha TIPEJIOKEHUS U BBISIBIICHHUE YacTel peun. [ moCTpoeHNsT CHHTAaKCHYECKOTO JIepeBa B
MeToJ, BhI3bIBatonuid API, mepemaercss mpemsioxkeHue, a Ha BBIXOJIE€ IOJy4YaeTcsl CTPOKA B
dopmare JSON. Jlns nmenmeHus TEKCTa OT3bIBA Ha OTACIBbHBIC TMPEIJIOKCHHSI BBI3BIBACTCS
COOTBETCTBYIOIIUI METOJ U B UTOTE MOJTydatoTCcs TpeOyeMble JaHHbIe. BhIsBIeHHE YacTel peun
B TIEpe/IaBacMOM TEKCTe Takke ocymiecTBisiercs ycunusamu APIL. TlompoOHas moxymeHTarus
Mpe/cTaBiIeHa Ha caidte: https://api.ispras.ru/texterra/v3.1/docs [2].

3.3. OnucaHue BbIIBJIEHHUS ACNEKTOB

[Ipouieccy BbIsIBIIEHUS aCTIEKTOB MpEAIIeCTBOBAN MYyHKT 3.1. B KauecTBE BXOAHBIX TaHHBIX
uMeetrcs 415 waeanbHBIX acleKTOB M Ha0Op OT3hIBOB B KosmuecTBe 24093. Tak kak OT3BIBHI,
NoJydyeHHbIe ¢ ulmart.ru, IpUXOJAT 3alUTyMJICHHBIMU U COJIepKaT B cebe OO0JIbIIOe KOJIMYECTBO
CIIy4aiHBIX CHMBOJIOB, TO TIEPBBIM JI€JIOM ITPOU3BOJUTCS OYMCTKA BXOJHBIX JaHHBIX. B mpouecce
OUMCTKA M3 OT3bIBOB MCUE3AIOT Ciy4ailHble IMOJIb30BATEIbCKUE MOBTOPHI, JIMIIHHE 3HAKU
IpENUHAHUs, CHMBOJIBI, paclio3HaBaHUE KOTOPBIX MPOrpaMMOil HEBO3MOKHO. Bce 0T3hIBBI OBbLITH
IPUBENEHBI K €IUHOMY CTHIIIO, MOJ 3TUM MOAPa3yMEBAETCs HUKHHUI pEerucTp U o0si3aTesIbHOE
HaJM4Me B KOHIIE TOYKH, YTO CrocoOcTBoBasio KoppekTHoi padore API MCIT PAH [2] B
JaIbHEUIINX BhIYMCIeHUsX. [lanee mpou3BOIUTCS BBISBICHHUE YacTel pedr BCeX CIOB B KaXI0M
13 O0T3bIBOB. [laHHas 06paboTka TpedyeTcs sl TOTO, YTOOBI B TAJIbHEHUIIIEM OCYIIECTBUTH TTOUCK
CJIOBa-CYIIECTBUTENILHOTO WM Habopa CJOB, TJ€ TIJIaBHBIM CJIOBOM TaKXe SIBISETCS
CyILLeCTBUTENIbHOE. BO BTOPOM cilydae TakKe UCIOIb3yeTCs METO IIOCTPOEHUSI CHHTAaKCUYECKOTO
JIepeBa MpeaoKeHus, UTO MO3BOJISIET HAWTH HYKHbIE CBSI3H.

[Tocne cozmanus Habopa BCeX acleKTOB MPOU3BOIUTCS BBISIBJICHHE 3HAYMMbBIX aCIEKTOB B
KOHTEKCTE JaHHOU paboThl. /11l BBINMONHEHN TaHHOM 3a71a4i ObLUTH UCIIOJIb30BAHBI BOZMOKHOCTH
METO/I0B MaITMHHOTO 00y4eHwus, a uMeHHO One-Class SVM. Ha Bxon Mmonens nosrydaet Habop U3
TPEHUPOBOYHBIX JaHHBIX, B PE3yJIbTaTe MOTYUYCHHBIN KJIACCU(PUKATOP MPUMEHSIETCS K TECTOBBIM
naHHbIM. CHayasa Bce MMEIOIIMEcs aCleKThl MOIy4yatoT MeTKy | uimu -1 B 3aBUCUMOCTH OT TOTO,
IPUCYTCTBYET JIM JITaHHBIM acleKT B CIMCKE WJCalbHBIX aclekToB. Jlanee naHHbIe NensTCs B
cootHomeHuu 80 xk 20 Ha TpeHUPOBOUYHBIE U TecTOBBIC. Habop M3 TPEHUPOBOUHBIX JAHHBIX
OuuIIaeTcs OT TeX AacleKTOB, METKa KOTOphIX sBisiercs -1. B urore Bca sta uHpOpMmaius
nepegaeTcs s 00yueHus U NpeacKa3zaHus KJIacCU(PUKATOPOM METOK JAJIsl TECTOBBIX aCIEKTOB.

IMocne mamHoro mara ObUIO BEIIBIEHO 421715 acmexkroB. OQHAKO MaHHOE KOJIWMYECTBO
CJIMIIKOM BEJIMKO JJISl IIeJIM TaHHOM paboThl U COAEPKUT B cebe OOJIbIIOE KOJTUYECTBO MyCOpa.
[TosTomy crienyromuM maroM Obula FPyNIUPOBKA, MO ATHUM MOAPA3yMEBAETCs yJIaleHHUE BCEX
nTyOJei, 9To CyIeCTBEHHO CHU3UIIO KOJTMYECTBO aCTIEKTOB U UX cTaio 45435.

B nanpHeiimem A ycKopeHHs pa3paOOTKH MPOrpaMMbl KOJIMYECTBO aCMEKTOB ObLIO €Ile
o6omee cyxeHo a0 1000 »5K3eMIUIIPOB, KOTOPHIMU SBJISIIOTCS CaMble YacThle CJOBa U
cioBocodeTanus. [locnmeayromnue pe3yabTaThl 1 Yuciaa OyayT akTyaldbHbI B paMkax gaHHou 1000.
Janusiit Habop mepexIuKaeTcs Mo cojaepkanuio ¢ 415 maeanbHbIMH acriekTamu, 6oiee 50%
aCIEKTOB M3 HUX COJIEPKATCs B CY>KEHOM aclleKTHOM Habope.

3.4. OnucaHue HCNOJb3YeMbIX JJS BbIYUCIEHUS CEMAHTHYECKOI0 PACCTOAHUSA
XapaKTepUCTHK

3.4.1. PMI
PMI BxutrogaeT B ce0st 2 XapaKTEPUCTHKH: TSI OT3BIBOB U VISl TIPEITIOKCHUM.



Jns BblunciieHuss oO0OMX TPOU3BOJIMTCS HUTEpalus IO BCEM IapaM acleKToB, jaajiee
MPOU3BOJUTCS TOUCK KOJIMYECTBA OT3BIBOB/TIPEAJIOKEHUHN, TZle €CTh 00a acleKkTa U3 Mapbl.
3navennie PMI cunraercs kak sorapudm OoT KOJWYECTBA OT3BIBOB/TIPEUIOKEHUH, T/Ie €CTh 00a
acmeKTa W3 TMaphl, JACJICHHBIH Ha MPOU3BEACHHE HUX MPEIBBIYUCICHHOIO KOJIMYECTBAa IIO-
OTJIETHHOCTH.

Count(ay, ay)
Count(ax)Count(ay)
Pa3Humia B xapakTepHCTHKax 3aKJIIOYACTCs B KOPIYCE OT3BIBOB/MPEIOKEHUN, KOTOPBIN

PMI(ax, ay) = log (

nepeaaeTcs s JanbHeine oopadboTku B Meto pacuéra PMI.

[Tpumep:

[Tycth nMeeTcs mapa acreKkTOB: «KOMITBIOTEP» U «3KpaH». A Takke 3 OTAENbHBIX OT3bIBA,
MOJIYYEHHBIX ¢ caiTa ulmart.ru:

1) «OOBIYHBI O(PUCHBIM KOMIBIOTEP, HAYAIBHOTO YpOBHSA.  (OUeHb NIyMHBIH.
[TocTosSIHHO TPHUCYTCTBYET T'yJl MPOLIECCOPHOTO BEHTHIIATOPA, CKOPOCTh KOTOPOTO CHCTEMa HE
JKEJlaeT PeryJupoBaTh.»

2) «Xoporrasi TPOU3BOAUTEIBHOCTh, YUCTO pabouas mamwuHa. KymiueHno yxke 4
koMmmbroTepa 3,3 rri1 ¢ 8 16 mamareio. 1C, oduc, TuMBhIOEp 1 Apyroe padodee [10 onHOBpeMeHHO
JEP>KUT OYEHb HETIJIOXO0.)»

3) «B kommpIOTEpax pazOuparoch IJI0X0, HO HYKEH ObUT KOMIBIOTED I paOOTHI.
Kyrnuna naHHBIA KOMIBIOTEP, M HUCKOJIBKO HE >KAJIC0, KOMIBIOTEP MOIIHBINA, OBICTpHIA. B
KOHTAKT LEHTPE OUEHb BEXKJIMBBIA MOJIOION YEJIOBEK MOMOT BCE MOJIKIIOUUTH, SKpaH OTINYHbIH,
Bce paboTaeT) cracuboy»

Pesynbratr PMI review Oyzaet paBer log(1/3*1) =-1.0986122886681098.

Pesynbrar PMI sentence 6ynet paBen log(1/4*1) =-1.3862943611198906.

3.4.2. Contextual

JlanHast XxapakTepUCTHUKA COCTOUT U3 JIBYX 3HAUEHUI: JIOKAJIHHOIO U TJ100aIbHOTO.

Jl1s momy4yeHus J0KaJIbHOTO KOHTEKCTA U1 KA 101 aphbl aClEKTOB OBbLIN MPEIBAPUTEIHHO
BBIUMCJICHBI 3HAUEHUS 4 OKPY>KAIOLINX KaXIbIil U3 aCIIEKTOB CJIOB B OT3BIBAX: JIBYX CIIpaBa U ABYX
cneBa. V3 maHHBIX mpeaBapuUTENbHBIX 3HaueHU Obula copMupoBaHa 0a3za JAaHHBIX, KOTOpas
M03BOJINJIA TIOBBICUTH CKOPOCTh AAJIbHEHIIINX BBIUYMCICHUH.

Jns BelUMCIeHHS TI00albHOIO KOHTEKCTAa JJIsi KaXXJIOr0 M3 acleKTOB B Mape ObLI
chopMHpOBaH KOPITyC OT3BIBOB, e OH BcTpeuascs. Jlanee, kak Juis ri00aibHOrO, Tak U JUIS
JIOKQJIbHOTO KOHTEKCTa ObLIN 3arpy>KeHbl IPEIBbIUMUCICHHbIE JaHHbIC U3 0a3 JaHHBIX B MaMATh,
JUISL TIOJIy4€HUs Pe3yJIbTaTOB, MOANAIOUIMXCS aHAIMU3Y, ObUI Mpou3BeneH smoothing HaHHBIX
meroaoM Add-1 Smoothing [1].

[Tocne OBIIO OCYIIECTBICHO BBIYKCICHHUS 3HaueHUs, uMeHyemoro kl-divergence s
JIOKQJIBHOTO U INI00abHOTO KOHTEKCTOB, KOTOPOE O3HAYAET, HACKOJIBKO KOHTEKCTHI aClleKTOB B
nape yjaajaeHsl ApYyT OT apyra.

[Tpumep:

[Tycth nMeeTcst mapa acleKkTOB: «KOMITBIOTEP» U «3KpaH». A Takke 3 OTAENbHBIX OT3bIBA,
MOJIyYEHHBIX ¢ caiTa ulmart.ru:

1) «OOBIYHBI O(PUCHBIM KOMIBIOTEpP, HAYAIBHOTO YpOBHSA.  (OUeHb NIyMHBIN.
[TocTOsSIHHO TIPUCYTCTBYET T'yJl MPOLIECCOPHOTO BEHTHIIATOPA, CKOPOCTh KOTOPOTO CHCTEMa HE
JKEJlaeT PeryJupoBaTh.»
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2) «Xoporrasi TPOU3BOAUTEIBHOCTh, YUCTO pabouas mammHa. KymueHno yxke 4
koMmbroTepa 3,3 rri1 ¢ 8 16 mamareio. 1C, oduc, TuMBhIOEp 1 Apyroe padodee [10 onHOBpeMeHHO
JEP>KUT OYEHb HETIJIOXO0.)»

3) «B kommbIOTEpax pazOuparoch IJI0X0, HO HYKEH ObUT KOMIBIOTED I paOOTHI.
Kyrnuna naHHBIA KOMIBIOTEP, ¥ HUCKOJIBKO HE >KAJIC0, KOMIBIOTEP MOIIHBINA, OBICTpHIA. B
KOHTAKT [IEHTPE OUEHb BEXKJIMBBIA MOJIOION YEJIOBEK MTOMOT BCE MOJIKIIOUUTH, SKpaH OTINYHbIH,
Bce paboTaeT) cracuboy»

JlokaapbHBIM KOHTEKCTOM JIsl aCleKTa «KOMITbIOTEp» OyneT Habop: OObIYHBINA O(PUCHBIHA
HavyapHOTO ypoBHS yxke 4 3,3 rri; BEGIN SENTENCE B pazouparock mioxo Hy>KeH ObLT 17151
pabotsl Kynuna qaHHbIi 1 HUCKOJIBKO HE YKAJICH MOIIHBIA OBICTPHIi.

JlokaJlbHBIM KOHTEKCTOM JJISl acCTeKTa «3KpaH» OyJaeT Habop: Bce MOIKIIOYUTh OTIUYHBIN
BCE.

['moGaTbHBIM KOHTEKCTOM JIJISl ACTIEKTa «KOMIThIOTEP» OyIeT Habop OT3hIBOB 1-3.

['mo0GanbHBIM KOHTEKCTOM JUISI aCTIEKTa «3KpaH» OyaeT OT3bIB 2.

Janee i KaXJIOro U3 KOHTEKCTOB, MpeoOpa3oBaHHBIX B BEKTOpa C TMOMOIIBIO
vectorizer.fit_transform, Obu1 mpousBeneH smoothing naHHbBIX. Pesymbrarom paboTel MeTona
smoothing’a TaHHBIX ABISETCS N-gram, Ka)ja0e 3HauyeHHe B KOTOPOM, €CJIM OH HE IYCT, IeIUTCS
Ha KOJIMYECTBO CJIOB B KOHTEKCTaX acrekToB. Jlanee /Ui ka0l mapbl acleKTOB MTPOU3BOIUTCS
BBIYMCIICHHs 3HaueHus kl-divergence mexmy n-gram’aMu ¢ TIOMOIIBIO stats.entropy. JlanHOe
3Ha4YeHHE U SBIISETCS Pe3yJIbTaTOM XapaKTEepUCTUKH context. PazHuna nauie B TOM, e UILyTCS
KOHTEKCTHI 111 aCIIEKTOB.

3.4.3. Syntactic

Jlis BBIUMCIIEHUS JaHHOM BEIMYMHBI ObUIM MPEIBApPUTEIBLHO COXPAaHEHbI B 0a3y JaHHBIX
CHHTAaKCHYECKHUE JIepeBbs, onydeHHble ¢ nomoibio API UCIT PAH [2], nis Bcex npennioxeHuid
U3 OT3bIBOB. Jlanee it Ka)KAon U3 rap aclieKTOB ObLIM HalACHbI ITPEII0KEHUS, I/Ie BCTPEUYaroTCs
oHM 00a. Bo Bcex Takux MNpeAsIOKEHUSAX C MOMOINBIO BBIIICYKa3aHHOW 0a3bl JaHHBIX OBLI
BBIYHCIICH KpaTYalIIMi MyTh OT OJHOTO aclekTa K apyromy. Jlamee mis Kaxao w3 map ObuT
BBIUMCJICH CPEAHUN TaKOH IyTh Yepe3 AeIEHUE CYMMBI IyTei Ha X KOJIUYECTBO.

[Tpumep:

[TycTh nMeeTcs mapa aclieKTOB: «KOMIIBIOTEP» U «3KpaH». A TakkKe OT3bIB, NOJyYEHHBIH C
caiita ulmart.ru: «B koMmproTEpax pazdbuparoch MI0X0, HO HY)KEH ObLT KOMIBIOTED MJIsi pabOTHI.
Kyrnuna naHHBIA KOMIBIOTEpP, M HUCKOJIBKO HE >KAJIC0, KOMIBIOTED MOIIHBINA, OBICTpHIA. B
KOHTAKT LEHTPE OUEHb BEXKIIMBBIA MOJIOION YEJIOBEK MTOMOT BCE MOJIKIIOYUTH, SKpaH OTIUYHbIH,
Bce pabdotaet) cnacu6o». C momompio MCIT PAH API BBIYMCISIIOTCS CHHTAaKCUYECKHE JCPEBBSI.
Jls mepBoro mpeiokKeHs U3 JaHHOTO puMmepa epeBo Haxoautces B [Ipunoxennn B gannoro
OTYETa, €ro YUTAEMbI BApUAHT MOKHO YBHIETh Ha PucyHke 1.

CeHm-co4

obcm npuceas  npeoux ampud PUNCT
v | | ‘ PUNCTn‘ ¥ ) A B [ 2 n

B xoMmnbroTepax pa3buparoch mIOX0, HO HyXe€H ObLI KOMIBIOTED 1M pabOTHI.
|

npeon oocm COU-COI03H npeon

Pucynox 1. HarnsigHas qeMOHCTpaliusi CHHTAaKCHYECKOTO pa30opa MpeayioKeHUs
(CrpenkamMu mIpeICTaBICHBI OTHOIIEHUS POIUTEIh-PEOCHOK)
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Jiss maHHOTO JepeBa BBIMOJHSACTCS TIOMCK KpaTYaWIIero IMyTH MEXAy YyKa3aHHBIMH
acriekTaMu. Eciy KOJMYecTBO OT3BIBOB, /i€ MPHUCYTCTBYET IMapa acleKTOB OOJbIIE OJHOTO, TO
Oepetcst cpenHee apudMeTHIECKOE ITTUH KpaTUyalliuX MyTel, B IPOTUBHOM ClIydae MpocTo Oepem
JAHHBIA MyTh. DTO ¥ OyIeT 3HAYCHUEM BEIIMIHMHBI syntactic.

3.4.4. Lexical

Jlns BbIUMCIIEHUS JTaHHOM BENWYMHBI ObUIM MPOUTEPUPOBAHBI BCE TMaphbl acClEKTOB U
BBIUKCJICHA Pa3HUIIA MEXY UX JJTUHAMH.

[Tpumep:

[TycTb nMeeTcs mapa aCeKTOB: KOMIIBIOTEP» U «IKPaH».

Pesynbrar Lexical 6ynet paBen abs(len(kommbiorep)-len(skpan)) = 4.

3.5. OnucaHue BHIYUCJTECHHUA CEMAHTUYECKOT0 PACCTOSHUSA

J171s BBIYMCIIEHUS] CEMAaHTUYECKOM TUCTaHINK ObLIO BHIOPAHO /1Ba criocoba pacu€ToB, OJUH
U3 KOTOPBIX ObLT IPUBEJIEH B CTaThe, KOTOPAsi JIETJIa B OCHOBY JaHHOU pabOThI, a BTOPOil SABISETCS
IPUMEPOM HCIIOJIb30BAHUS METO/I0B MAIIMHHOTO O0yUYeHUs Ha MPaKTUKE.

B repBoM criocoGe Mpon3BOAMTCS BIurcaeHne Bektopa w € R ¢, mpencrasmsiomero

coboit Habop xapakrepuctuk (PMI, Lexical, Syntactic, Contextual) naeanbHbIX aCIIEKTOB.
JlaHHBII BEKTOP BBIUUCISACTCS 110 GOpMYyJIE:

wr=(fTf+n* D),

rae f — BEKTOp XapaKTepUCTHK, 1| — KOHCTaHTHOE 3HadyeHue, paBHoe 0.4, | — enuHnuHas
Matpuiia, d — BEKTOp, COACpIKAIIHIA B ceOe Bce KpaTHalIIne Iy TH MEXITY UACaTbHBIMH aCIeKTaMu
B IIOCTPOSHHOM BPYYHYIO JiepeBe. Jlasee uist KaXk10i maphl aClIEKTOB CEMaHTUYECKOE PACCTOSTHUE
paBHoO:

distance = w[0] * pMirepiew + WIL] * PMisonience + WI[2] * lexical + w[3] *
syntactic + w[4] * context,cq; + w([5] * contextyopq,

IIe W - BEKTOp, BBIYHMCICHHBIM Ha IIar paHblle, a APYTrHe MHOXXUTEIU SBISTFOTCS
3HAYCHUSMHU XapaKTEPUCTHK Ui KOHKPETHOH Mapbl acleKTOB, KOTOPBIE IMOIYYaIOTCS MyTeM
U3BJICUCHUSI U3 0a3 TaHHBIX.

Bropoii cnioco6 mpeacraBmsier coboit mpumep ucnosib3oBaHusi RandomForestRegressor,
KOTOPBIH SBJISIET YaCThIO MTakeTa OMbInoTeku sklearn.ensemble. B kadyecTBe BXOAHBIX JAHHBIX JIJIS
OoOydYeHHsT MOJENM TOCTYHAlOT pPe3yJibTaThl HACAIBHBIX AaClEKTOB, a HWMEHHO WX
NPEBBIYMCIICHHBIC PEeabHbIC JUTMHBI IyTeW I KaXKIOW Mapbl acleKTOB, a Takke HaOop w3
BBIIICYITOMSHYTBIX 6 XapaKTepUCTHK Il KaKAOHW mapbl acrnekToB. OOyYMBIINCH MOIETH
NOJTyYaeT 3aaHue MPEICKa3aTh Pe3yIbTaThl YXKe IS PeaTbHbBIX JaHHBIX.

[IpoBeieHHOE W3yuYeHHE IBYX IOAXOJOB K BBIYMCICHUIO CEMaHTHUECKOTO PAaCCTOSTHUS
MOKa3aJI0 HaJIM4Ke, KaK MPEHMYIIECTB, TaK U HEJOCTaTKOB y obowux. Jlns cmocoba 1 maHHBIE
pacCTOSIHUN yTaJbIBAIOTCS BEPHO CYIIECTBEHHO PeXke, HEXEH YeM B CIIoco0e 2, 0JTHAKO CIIOCO0
2 CHJIBHO 3aBUCHUT OT TPEHHPOBOYHOW BBHIOOPKH M MO3TOMY HE MMEET BO3MOXXHOCTH BBIIaBaTh
pe3yJbTaThl, BBIXOASAIIME 32 TPEACTbl MPEUIOKCHHBIX €My Ui OOydYeHHs, YTO SIBIISETCS
CYIIECTBEHHBIM MHUHYCOM, KOMM He cTpamgaer 1 cmocod. Takxke 3a cyeT OOJBIIEro Juama3oHa
3HaueHni 1 cmocol0 sBisieTcss Oojiee yIOOHBIM B IJIaHE MOCTPOCHHS JaNbHEHIIEH uepapxuu
ACTIEKTOB, OJJHAKO ISl TIOJHOTHI KapTUHBI B MMyHKTE 3.6. OBLIM HMCIIOIB30BAHBI M PE3YJIbTATHI 2
1I0/IX0/1a JIJIsl CpaBHEHUs. B kauecTBe mpenMyIiecTBa BTOPOTO CII0c00a MOXKHO YKa3aTh CKOPOCTh
ero paboThl, KOTOpas B pa3bl BhIIIE HEXETH yeM y 1 moaxona.
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Jns 1 monxona ObUIO pelIeHO TaKKe M3YyYUTh BIMSHUE KaXIOH M3 XapaKTepUCTHK Ha

HATOTOBBIM pE3YIbTAT JJIA CEMAHTUYCCKOI'0 paCCTOSIHHA.

MuHUMaIbHOE CEMAaHTHYECKOE MakcuMmansHOE
XapakTepucTUKU
paccTosiHue CEMaHTHUYECKOE PACCTOSTHHE
Bcee - PMI 3.22577963930419 174.024996616039
Bce - Context 1.122215 206.717428100923
Bce - Lexical 1.27966383810979 269.474891065696
Bce - Syntactic 2.10356463930419 276.680485058915
Bce + Bayes
(MommomHUTENBHAS 10.2304768970291 436.156013125701
XapaKTEPUCTHKA)
Bcee 3.22577963930419 277.802700058915

Kak BuUIHO W3 NMpuBENEHHON TAaOMUIBI, KKIasd U3 XapaKTEPUCTHK BJIUSET HA WTOTOBBIN
pe3yabTaT, 9TO TOBOPUT O HEOOXOAMMOCTH MCIIOIB30BAHUS KaXKI0M U3 HUX.

3.6. OnucaHue NOCTPOEHHUS HePaAPXHUU
Jlns mocTpoeHusi MepapXuu acrekToB ObUIO BPYYHYIO MOCTPOCHO JEpeBO CHayana [l

UJieaNbHBIX acreKkToB. Jlanee anropuT™ Ajs Kaxa0ro U3 CBOOOIHBIX JIUCTOB JepeBa (poauTesneil)
BBIMOJHSAET TIOUCK MOIXOMSAIIMX TMPONOJDKEHUH (merell) Ha OCHOBE TOTrO, HACKOJIBKO
CeMaHTHuecKas AMCTAHLUS OTIMYAETCS OT CPEAHEr0 3HAYEHHS MUCTAHIMU JJI1 M3HAYAIBHOTO
JiepeBa naealbHbIX acleKToB. Kaxk1plii HOBBIM peOeHOK 3alioMUHaeTCs B 0a3y TaHHBIX BMECTE CO
CBOMM POJIUTENIEM U J00aBISIE€TCA B CIUCOK MOTEHIIMAIBLHO BO3MOXKHBIX POJIUTENEH I HOBBIX
ACIEeKTOB.

ITpumep nepapxuu Haxoautes B [Ipunoxxkenun b nanHHoro oryera.
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3akJII04YeHue

Bpl1 M3ydeH MeToJ MOCTPOCHUS UEPAPXUU ACIIEKTOB IO IMOJIh30BATEILCKUM OT3bIBaM 00
3JICKTPOHHBIX YCTPOMCTBAX B aHTJIOSN3BIYHOM cerMeHTe. Bo BpeMs mpoBeneHHs UcCle0BaHUS
METO/I TIOCTPOCHUSI TaKOW MEPapXUH aCIEeKTOB ObLI MOAM(HUIIMPOBAH sl PyccKoro si3bika. Ha
OCHOBE TPOM3BOJILHOM HEpPApXUU MOXKHO CO3/IaTh HMEPAPXHUYECKYI0 OpraHu3aiuio 0030pOB
noTpeOuTenel, a Takke MHEHHS mnoTpeOuTene mo acnekram. C Takol opraHu3aiuein
MOJIB30BATEIh MOXKET JIETKO MpOaHAIM3UPOBATh HA0Op MOTPEOUTENHCKUX MHEHHMM, a TakKKe
WUCKAaTh OT3BIBBI TOTpeOUTeNel Mo JII0OOMYy KOHKPETHOMY AacleKTy ITyTeM HaBUTAI[UU I10
uepapxuu. bbuta cosmaHa mporpamMma, HE HMEIOIIas aHAJIOTOB B CBOOOJHOM JOCTYIIE,
SBJISIONIASICA HE3aMEHUMbIM MHCTPYMEHTOM MIJI TPOBECHUS dKCIIepuMeHTOB HacTosiein HUP.
C nomomipio Hee OBUTH IOCTUTHYTHI BCE TIOCTABJICHHBIC TIEJTH UCCIICIOBAHUS, @ TAKKE TTOBBICUIICS
HaBBIK MMPOTPAMMHUPOBAHUS Y UCTIOJTHUTEIIS.

beln mpoBenmeH CpaBHUTENBHBIM aHANW3 PE3YyJIbTATOB JKCIIEPUMEHTA IO BBIYHCICHHUIO
CEMaHTUYECKOTO PpACCTOSHUSA MEXIy acnekrTamMu B mapax. [IpoBeeHHOE H3y4YeHHE BYX
MO/IXO/I0B K BBIUYMCJICHUIO CEMAaHTHUUECKOTO PACCTOSHUS MOKA3JI0 HAIMYKE, KaK MPEUMYIIECTB,
TaK ¥ HEJOCTAaTKOB y oOouX. [[7s OMHOTO W3 MOAXOAOB OBLJIO M3YyYEHO BIUSHHE KaXKIOW W3
XapaKTEPUCTUK Ha WTOTOBBINM pe3yibTaT JUIsl CEMAaHTUYECKOTO PACCTOSHHs. BBISIBIEHO, YTO
KaKJasg U3 XapaKTePUCTHUK BIUSET HA WUTOTOBBIM PE3yNbTaT, YTO TOBOPUT O HEOOXOIUMOCTH
HCIOJIL30BAHMS Ka)KIOH U3 HUX.

[Ipu nmanmpHeWIeM HWCCIAEAOBAaHWHM B JaHHOW 00JacTH HEO0OXOAMMO J00aBUTH OONBIIOE
YHUCJIO XapaKTePUCTUK, BIUAIONIMX HA PacyeT CEMaHTUYECKOTO PACCTOSHHS, PACIIMPUTh KOPITYC
BXOJIHBIX JAHHBIX, BO3MOYKHO HCITOJIb3YS OT3bIBBI MIOJIb30BATENEH 00 AJIEKTPOHHBIX YCTPOHUCTBAX
C Ipyrux pecypcoB. Taxke MOKHO HCIIOJIb30BaTh U JIPYTHMe YacTH OT3BIBOB IMOJIb30BATENICH 00
3JICKTPOHHBIX YCTPOMCTBAX, KOTOPhIC HE OBLIM HCIOJb30BaHBI B paMKaxX JaHHOW pabOTHl U O
KOTOPBIX OBLITO CKa3aHo B myHKTE 3.1.
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HPUJIOKEHUE A. IlpuMep BXOJHBIX JaHHBIX POrPaMMBI.

AaHHble CKPbITbI

1 Hosuuok

Modestogenio

1 Hosuuok

AaHHbl€ CKPbITbl

18 Hosuuok

AaHHble CKPbITbl

14 Hosuuok

Ort3biB 0 Mogenu: HoyToyk Prestigio SmartBook 116A03, PSB116A03BFW_MB_CIS, 11.6" (1366x768), 2GB, 32GB SSD, Intel Atom Z3735F(1.33), Intel HD
Graphics, WiFi, BT, Win10, 10000 mAh, black, 4epHbiit
% % % & & OnbiT ucnonb3osaHus: Heckonbko Mecsues 02 anpens 2017

HocTouHcTea MakcumanbHas yactoTa npoueccopa gocturaet 1.83 T, yeTbipe dusnyeckux sapa.
2I'b onepaTuBHoO namsTu paboTatoLlelt Ha HopmanbHoit YactoTe B 1333 Mru.
MpaBaa XxopoLumit 3kpaH, 1 yrmbl 0630pa HopMaribHble, U paspeLleHie, 1 KaYecTBO He paccTpanBaer.

Hepocrtatkn Bcé yéTtko.

Obwwme Brievatnennss [elwéBbli KOHEYHO, HO Npw 3TOM OLLYLLIEHUA KaK OT Moaenu peanbHO NOAOPOXe. MCI'IOanYIO AnsA BCero, Ans 4Yero ToNbKo MOXHO

ucnonb3oBaTb HOYTGYK - W BUOEO NOCMOTPETD, U NonepennchbiBaTtbCsA U No paGOTe Kakue-To JOKYMEeHTbl caenatb, Aaxe C MSOSPE)KEHM;IMVI I'IOpaGOTaTb MOXHO,

Y BeAb 3KkpaH Ha 11.6 AloiMOB He TaKoW U MeNnKui, T.K. TYT BroSiHe HopMarnbHoe pa3pelueHue B 1366 Ha 768 To4eK TO He HY)XHO NOCTOSIHHO HUYero
YBENIM4YMBATB UINK XKe yMeHbLLIaTb, paspeLleHue nofobpaHo NpocTo onTUMarbHO. XXUBET oT 6aTapei YacuKoB Tak nog 7-8, 4To NPOCTO Cynepckuii pesyrbTar.

OuenuTe 0T3bIB 0

Pucynok 2. [Ipumep oT3b1Ba mosib3oBaTes U3 kareropun « HoytOykm»

Ort3biB 0 mogenu: HD LED Tenesusop ZIFRO LTV32K660P001 32", uucdposoe TB DVB-T2, kabensHoe TB DVB-C, cnytHukoBoe TB DVB-S2, mogenb 2016 1,
YepHbIn
% % % & & OnbiT ucnons3sosanus: HegasHo 21 Hosi6psi 2016

Hoctounctea 1. Llena 12000p npocto aapom 3a 32 atoiima

OuyeHb AOCTOMHbBIE Yribl

TOHKasi pamka

KPOHLUTEWH AN CTEHbI B KOMMJEKTE ¢ BuHTamm n ao6ensmm
KapTMHKa HopMaribHasi [f1si 3TOro CermeHTa

KOHTPACTHOCTM W SIPKOCTY XBaTaeT C rofloBoit

LincbpoBoii TioHep

B03MOXHOCTb UCNONb30BaHUst TeneKaprl

© ONODOA LN

OueHb 6b|crpo nepekniyaeT KaHanbl

Hepoctatin 1. CTpaHHas chopma nynbTa (HUKoraa He Jymarn, 4To obpally BHUMaHWe Ha a1o)
2. N3-3a KOHCTpYKUMK Tenesm3opa, HeT goctyna kK HDMI, ecnu Tenek BUCUT Ha CTeHe, B OTKPLITOM AOCTYNe TenekapTa, aHTeHHa, HayLuHuku u tOCb

O6wwe Brievatneqns [ns Takoi LeHbl Bce OTNMYHO. Bpan ans KyxHu Ha cTosik noecuTb. Tenesusop OYEHb nerkuit (4-5kr), MoBecun Ha ryncoBbIi CTOSIK Ha

4 camopesa Ha LUTaTHbI KPOHLUTENH, BCe OTNMYHO. Mcrnonbayto kak akpaH HoyToyka u TB. Ele pa3 ckaxy, OTnMyHble yribl 0630pa 6e3 USMEHeHWsi KapTUHKK.
BuTbix Touek He 6biro. He 3Hato kak HacyeT HaJeXXHOCTH, Ho noka paboTaet ¢ 19-11-2016

Pucynox 3. [Tpumep oT3bIBa MOJIb30BATEIS U3 KaTEropun « TeeBU30pbI»

OT3bIB 0 MoAenu: 3epkanbHblil hotoannapar Canon EOS 100D Kit EF-S 18-55mm DC IlI, 18 Mpx, Black, yepHbiit
% % % & & OnuiT ucnonb3soeanus: Bonblue roga 02 ceHTsi6ps 2016

[HocTounHcTBa I'IpocTo 0TNn4Hasa Kkamepa

Hepocratin  KutoBblit 06bekTuB 18-55 MM nio6oi Bepcum (¢ STM 1 6e3) 0TKpOBEHHO NMOXOW, Nyulle cpady 3aMeHUTb Ha YTO-HUBYab nonpunuyHee.
OrpaH1yeHHbIe BO3MOXHOCTM aBTODOKYCUPOBKM Ha oGbekTax, Gnuakux K nepudepum kaapa - ckasblBaeTcsi COKpaLLEHHOE KONMYECTBO AaT4MUKOB (POKYCUPOBKM.
Wi-Fi coBpemeHHOM 3epkanbHoii kamepe He nomeluan 6bl, 30ecb ero Het.

OBLme Brievyatnenns Pewwmn HanucaTb OT3bIB TONMBKO MOTOMY, YTO YBUAEN UTOTOBYIO OLIEHKY 3 Ganna - Tora kak aTa kamepa 3acnyXuBaeT ropasfo GonbLuero.
Oka3sanocs, 4YTo y aBTopa HeraTUBHOIO OT3bIBa YKpPanu peMeLLoK - Mou eMy codyBcTBus. Kamepa oTnuyHas, HecnpocTa Bbiurpana cpasy MHOXECTBO
MeXayHapoAHbIX KOHKYPCOB Ha 3BaHue "kamepbl roaa" B MOMEHT cBoero nosieneHus.. Hanpumep, npemusi EISA 2013-2014. OgHako Hago y4ecTb, YTO CULLKOM
obonbluaTbcs ee pekopaHO ManbiMu Anst "3epkanku” rabaputamu u Becom He cTout. OHa 3acnyxuBaeT NPUNUMYHOro 06bEKTUBA - U NoMny4aeTcs Tak, YTo
6ONbLUMHCTBO U3 HUX OKa3blBaOTCS Tshkeree camoii "Tywwku" (body). B yacTHocTH, xopoluero kayecTBa TeneobbekTvB GyaeT pasa B 2-3 pasa Tsixenee "TyLuku".
Y10 e KacaeTcsi pacnpocTpaHeHHbIX PeKOMEeHAALIWIA UCMONb30BaTh 3Ty Kamepy C YNbTPakoMNaKTHbIMW 06beKTUBaMM TUna "GNHUMK-chUKC" - TO 3TO BpeaHoe
3abnyxaeHnue. Mo rabaputam 1 Macce OHW [ENCTBUTENLHO "co3aHbl ApYr Ans Apyra”, HO MO Ka4ecTBy MMeloLLMecs B Npoaaxe 06beKTUBLI Takoro TUna
(Hanpumep, Canon) CoBepLUEHHO He pacKpbiBaloT BeNUKONeNHbI noteHuuan "Tywku" EOS 100D.

OueHuTe 0T3bIB 1

Pucynoxk 4. [Tpumep oT3bIBa noJib30BatTesd U3 kateropun «@oroanmaparb»

Orabie 0 mopenu: MNnaxwert Lenovo Tab 2 A10-70L LTE 16Gb, ZA010014RU, 10.1" (1920x1200) IPS, MediaTek MT8732(1.7GHz), RAM 2GB, 16GB, WiFi, BT,
3G, 4G(LTE), GPS, Android 4.4, 7000 mAh, Midnight Blue, CuHuii
% % W & & OnbiT ucnonb3osaHus: Heckonbko MecsiLes 16 okTsi6ps 2015

[octonHcTBa YaayHoe COOTHOLLEeHKE LieHbl 1 kadecTBa. OTnuyHbIn HD akpaH, 4To peakocTb B 3TOM LieHOBOW kaTeropuun. MHTepdeiic n 6paysep He TOPMO3SAT.
OdbmupmanbsHoe no Bo3ayxy o6HosneHue fo Android 5.0.1

Hepocratku Ha Android 4.4, Bce pabotaeT otnnyHo. Ha Android 5.0.1 ecTb rnioky, CBA3aHHbIe He C enes3oM, a C noka cbipbiM Android 5, Hagetoch Bce barv
nonpassAT B HOBbIX BEPCUSAX.

Baru Ha Android 5.0.1:

1- He ctabunbHbI curHan WiFi, NOCTOsSIHHO cka4eT ypoBeHb crHana 2- Beidas ua cHa, MoxeT otBanuTbest WiFi 3- MUHUManbHbIA YpoBEeHb IPKOCTM CITULLKOM
BbICOKVIVI, HOYbIO U NOTEMKax He y,ElDGHO, BCe paBHO O4Y€Hb APKO ,MPUXOAUTLCA NOMb30BaTLCHA ,ElOr'IOJ'IHVITeﬂbHOﬁ COd)TI/IHKOVI ans ewe 6onbLUIero NOHWKeHUst
MUHUMAnbLHON SIPKOCTU. OTHOCUTENbBHO (Ha NIOBUTENS) TUXWUIA YPOBEHb FPOMKOCTM AMHAMUKOB U HAYLLHUKOB, 3TO J1eTkO NeYUTLCS, METOA onucaH Ha 4pda, B
CreacTBUM NeYeHnst TPOMKOCTb MOBLILIAETCH MHOTOKPATHO, AaXe B METPO CyLalo Ha He MonHoM ypoBHe B ywax. B DOLBY Atmos npodunb HyXHO CTaBuUTb
"Ynuua" nHave He pabotaet oauH AuHamMuK. doTokamepa - O4eHb NOCPEACTBEHHas.

O6wme erievatneqns OkpaH - MIIACTUK, noatomy obsisatenbHO Heo6X0AMMO 3alLuLLaTL NIEHKOW.
Annapar o4eHb AOCTOMHbIN NO Xenesy u LeHe.
Mpw TaKoii LeHe, aHanoroB He BUXY

OuenuTe OT3bIB 6

Pucynoxk 5. [Tpumep oT3biBa nosib3oBartesis u3 kateropun «ILmanmersn

16



HPUJIOKEHUE b. IlpuMep BbIXOAHBIX JAHHBIX IPOrPaMMBbI.

[Ipumep nepapxuu:
3epkajibHble poTOANNIAPATHI
e OGmras nHbopmaIus
o Kareropus

o Tum

o Iger

o IIpousBoauresnb
o Ilena

® XapaKkTepUCTUKU

o Twun mMatpuisl
Kpon-daktop
DuU3nYECKUi pa3Mep MaTPHUILbI
Pazpemenne maTpuiib
®dopmar (aitios
Pazpemenune
CopeMKa BUIEO
CkopocTHas chbeMKa
Taiimep
Pazbemel
KapTtsl mamsitu
DJIEMEHT NMUTAHUS

o O 0 O 0O O 0o 0o O O o o

Jucnnei
e Tun nucruies
e Paszmep aucres
o Bcneimka
e [JlonxmroueHne BHENIHEN BCIIBIIIIKU
o OOBEKTHUB
® (OOBEKTHB B KOMILJIEKTE
o OnTuyecKkui 3ym
e Tumn hokycupoBKu
e Paccrosane GpoxycHpOBKH
O JlomoJIHUTENBHO
e ['He3nmo auis KperyieH!s ITaTHBa
e (OcobeHHOCTH
o Tabaputs! ycTpoiicTBa
e Pasmepsl
e Bec
0 VYmakoBka
e Pa3Mep ynakoBKH
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HPUJIOKEHHUE B. CuHTakcu4eckoe aepeso.

{

"text": "B xommproTepax pazouparch
IJI0XO0, HO HY>K€H ObUT KOMITBIOTEP IS

paboTsL.",
"annotations": {
"syntax-relation": [
{
"start": 0,
"end": 1,
"value": {
"parent": {
"start": 14,
"end": 24
¥
"type": "obct"
}
¥
{
"start": 2,
"end": 13,
"value": {
"parent": {
"start": 0,
"end": 1
¥
"type": "mpenn"
}
¥
{
"start": 14,
"end": 24,
"value": {}
¥

{
"start": 25,

"end": 30,
"value": {
"parent": {
"start": 14,
"end": 24
¥
"type": "obct"
h
¥
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{
"start": 30,

"end": 31,
"value": {
"parent": {
"start": 25,
"end": 30
¥
"type": "PUNCT"
h
¥

{
"start": 32,

"end": 34,
"value": {
"parent": {
"start": 14,
"end": 24
¥
"type": "cent-cou"
h
¥
{
"start": 35,
"end": 40,
"value": {
"parent": {
"start": 41,
"end": 44
¥
"type": "mpucss3"
h
¥
{

"start": 41,
"end": 44,
"value": {
"parent": {
"start": 32,
"end": 34
¥
"type": "cou-coro3H"
h
¥



{
"start": 45,

"end": 54,
"value": {
"parent": {
"start": 41,
"end": 44
¥

n.n

"type": "mpeauk"

H
¥
{
"start": 55,
"end": 58,
"value": {
"parent": {
"start": 45,
"end": 54
¥
"type": "aTpud"
H
¥

{
"start": 59,
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"end": 65,
"value": {
"parent": {
"start": 55,
"end": 58
¥
"type": "mpemn"
H
¥
{
"start": 65,
"end": 66,
"value": {
"parent": {
"start": 59,
"end": 65

12
"type"": "PUNCT"



HPUJIOKEHMUE I'. Kox nporpammel.

[Tporpamma coctouT u3 19 0CHOBHBIX KJ1accoB M 35 6a3 maHHBIX Ha s3bike Python. Tekct
IporpaMMbl Ha HCXOJHOM S3bIK€ HAXOJIUTCS B AUPEKTOPUM JOKYMEHTAlMs Ha HOCHUTENE
uH(bOpMaIlMU TUIIa KOMIAKT-JAUCK B CBA3U C OOJBIIUM KOJIMYECTBOM CTPOK Kofa. Takxke ¢ HUM
MOKHO 03HAKOMUTHCS B PENO3UTOPHUH poeKTa o azpecy:
https://github.com/arepina/courseWork2016.

Onucanne u QyHKIMOHATIbLHOE Ha3HAUEHHUE KIacCcOB U MHTep(dencoB

Kiacc nnu uaTepdeiic Hasnauenue

Aspects OTBeuaeT 3a NOUCK acleKTOB B OT3BIBAX
noJip30BaTelneil 1 Mop(hoIoTHYecKuit pazdoop
NIPEIIOKECHUN

Context OtBeuaeT 3a pacueT xapaktepuctuk Context
Global u Context Local ais nmap acrekTos

DB OTBeyaerT 3a co3JaHNE U B3aUMOJIEHCTBUAE CO
BceMH 0azaMu JaHHBIX

FrequentAspects OtBeuaeT 3a mouck 1000 HanbosIee MOMyIIAPHBIX
aCIIEKTOB

HierarchyBuilder OTBeyaeT 3a MOCTPOCHUE HEPAPXHUH ACIIEKTOB I10
MI0JIB30BATENIbCKUM OT3BIBAM O 3JIEKTPOHHBIX
YCTPOWCTBAX

Ideal AspectsDB OTBeyaer 3a 3anoJHeHHE 0a3bl JAHHBIX C
UJeaIbHBIMU aCIIEKTaMU

Lexical OTBeuaeT 3a pacuet xapakrepuctuku Lexical mis
nap acleKkToB

Main SIBnsieTcst TOUYKOW YIpaBIEHHUS TPOrpPaMMOi.
OTBedaer 3a 3amyck paboThl BceX KIacCcoB

OneClassSVM Otseuaet 3a One Class SVM TpeHHPOBKY U
o0yJeHHe

PMI OTtBeuaeT 3a pacueT xapakrepuctuk PMI Review
u PMI Sentence s nap acrekToB

SemanticDistanceLearning OTBeyaeT 3a BEIYHUCIEHUE CEMAaHTHUYECKOTO
pacCTOSIHUS

RandomForest OTBeyaeT 3a BEIUHUCIEHUE CEMaHTUUECKOTO
pacCcTOSHUSL METOIaMU MalIMHHOTO 00yYeHUs

Sentence OTBeuaeT 3a pa3zesieHHe M0JIb30BATEIbCKUX
OT3BIBOB Ha NMPEJIOKECHUS

Splitter OTBeuaeT 3a OUUCTKY OT3BIBOB U NMPEJIOKEHUH OT
Mycopa

Syntactic OTBeyaeT 3a pacueT XapaKTepUCTUKH Syntactic
JUIsI Tap aceKTOB

Unnecessary OTBeuaeT 3a yajJeHue HEHYKHBIX JacTei
MIPEIIIOKECHUN

CategoryNames OTBeuaeT 3a co3gaHue CHUCKa KaTeropui caifta
ulmart.ru

DataBase Ulmart OTtBeuaer 3a popMHUpOBaHKE 0a3bl OT3HIBOB

Parser Knacc-napcep caiita ulmart.ru
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