BBK B187
VJIK 519.76

. C. boros, 0. /1. Kiienun

MMOJIXO0JI K ONPEAEJEHUIO MEPbI CEMAHTHYECKOM BJIN30CTHU
PE3YJIBTATOB OBYUYEHUA

[Tpemnaraercst MOAXO/ K PELISHHUIO MTPOOIEMbl CEMaHTHUYECKOTO aHaJIM3a pe3ylbTaToB 00y4yeHus. Pesymbrarsr 00y-
YEHUS! SIBISTFOTCS] KOPOTKMMHU TEKCTaMH, COCTOSIIMMM M3 INIAr0JI0B AEHCTBUS M TEPMUHOB IPEIMETHON 00JacTH U3
pas3IMuHbIX 0OnacTell yenoBeyeckoro 3HaHus. C y4eToM crienudrKy MpeACTaBIeHUs PEe3yIbTaToOB 00yYeHHs PACCMOT-
PEHBI CYIIECTBYIOMINE MOAXOIbI K ONPEICNICHNI0 CEMAaHTHYECKON OJTM30CTH, TPOAHAIN3UPOBAHBI PA3THIHBIE CTIOCOOBI

HCIOJIb30BaHUS BHEIIHUX 0a3 3HAHUU U BbI6paH pAan Hauboiee noaAXOAAIMX MCTOJOB.

Baenenne

B ycnoBusx passutus B Poccun ctyneHToOpreHTHPO-
BaHHOTO MMOJX0/a K pa3paboTke 00pa30BaTeIbHBIX MPO-
rpaMM, OTHMPAIOMIErocsi Ha (OPMYIHPOBAaHUE OXKHIAe-
MBIX pe3yibTaroB oOydeHus (learning outcomes) B ux
TApMOHHYHOM YBSI3KE C KOMITCTCHIIMSIMH HOBBIX OOpa-
3oBareibHbIX cranaapToB (PI'OC BO 3+) u npodeccu-
OHAJBHBIX CTAHAAPTOB, Bce 00Jee BaKHBIM CTAHOBUTCS
CO3[JAHUE CPEICTB MHTEIUICKTYaIbHOM MOICPIKKH, 1103~
BOJISIFOIIMX TOBBICUTH 3()()EeKTHBHOCTH pa3paboTKu HO-
BBIX WM aKTyaJH3alUy CYIIECTBYIOIMX 00pa30BaTelb-
HBIX TPOTPaMM W HHAWBUAYAJIBHBIX 00pa30BaTEIbHBIX
Tpaekropuii [1].

[Tpn pemeHny KoMIUTIEKca 3a1ad MMOWCKA M aHAJH3a
Pa3HOPOJHOTO 00pPA30BaTEIBHOTO KOHTEHTAa HEOOXOau-
MO OTIPEICINTH MOAXO K COMOCTABICHHUIO PE3yIFTaTOB
00y4eHHs pa3HOTo YpOBHs (OT OTIENBHBIX TEM, 00pa3o-
BaTENBHBIX KYPCOB 10 00pa30BaTEIFHBIX TPOTPAMM YHH-
BEPCUTETOB) Yepe3 OMPEICIICHHE MEPbl CEMaHTHUYCCKOM
omm3ocTr. [IpuMeHeHne TaHHOTO TTOIXO0a Ha MPAKTHKE
MO3BOJIUT YPPEKTUBHO B ABTOMATU3UPOBAHHOM PEIKUME
noaOHMpaTh, aHAIN3NPOBATh M CHHTE3UPOBATh AKTyalH-
3MPOBAHHBIA 00pPA30BaTEIbHBIA KOHTCHT HCXOJSl M3 3a-
JTAHHOTO TT0JIb30BATEIIEM Habopa pe3ysibTaToB 00y4YCHHSI.

[ousTHe pe3yabTaTa O0y4YeHHS H OCOOEHHOCTH
onucaHus

Pesynbratel 00yueHHsT — 3TO (POPMYIUPOBKU TOTO,
4TO, KaK O)KUIAeTCsl, OyJIeT 3HaTh, IOHUMATh W/HIH Oy-
JIET B COCTOSTHHU MPOIEMOHCTPHPOBATH OOYYAIOIIHIACS
Moclie 3aBeplieHus mporecca odydenus [16]. Onu co-
CTOSIT 3!

— action verb — raroj, o3HaAYAIOMMK JEHCTBHUE,
KOTOPOE JIOJDKCH MPOIEMOHCTPHPOBATh OOY4YaIOIIUICS
(HanmpuMep: 3HATh, MPUMEHSTH HA IPAKTHUKE, COMOCTaB-
JSITh, aHAIM3UPOBATh, CO3aBaTh U T. 1I.);

— learning statement — ¢opmynupoBKa, cocrosmas
U3 TEPMHUHOB IPEIMETHOU OONACTH, KOTOpPAs OMpees-
€T, YTO M3 U3yUEHHOTo Oy/lIeT MPOJEeMOHCTPHUPOBAHO 00-
YYaIOIIUMCS B PE3yJNIbTaTe;

— criterion — KpuTepUr — JOMOTHUTEIBHBIC (HOPMY-
JHPOBKH, OTPEICILSIFOLIIE YCIOBHS B KOTOPBIX OYIIEeT olle-
HUBATKCSI BBITOJTHSIEMOE 00yJaromumu nevicteue [17].

TekcToBOE MpeaCcTaBIeHHE KAXKI0r0 KOHKPETHOTO pe-
3yJbTaTa 00yUeHHUsS] HMEET CIIeTyFOIIne 0COOCHHOCTH:
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1) TekcT HEOONBLIOW AJMHBI, COCTOALIMI BCEro M3
HECKOJBKUX (hpa3, BKITFOYAKOIINX B ce0s, KaK MPaBUIIO,
He OoJiee IBYX JECATKOB CIIOB;

2) UCTONb30BaHUe IIarojoB jeiicTBus (Action Verb)
U3 OTPaHUYCHHOTO CIIUCKA CIIOB, OMPEACISEMBIX pa3-
JUYHBIMA TAKCOHOMHUSIMU 00pa3oBaTebHBIX Iiesiel [6;
7] BHE 3aBUCHUMOCTH OT MpeIMETHOH 0biacTu oOpa3oBa-
TEJNFHOHN MPOTpaMMBI WITH Kypca;

3) ucnonp3oBaHMe TepMHHOB B Learning statement
u Criterion u3 obnactell 3HaHUS, ONPEACIICMbIX MTPe/I-
METHOH 001acThI0 00pa30BaTENbHON MPOTrpaMMbl WM
Kypca. [Ipu 3ToM Hcnonb3yeMble TEPMUHBI MOTYT OBITH
Y3KOCHECHUATN3UPOBAHBI M PEIKH B YIIOTPEOICHUH.

JlanHble 0COOCHHOCTH HAKIIAABIBAIOT JIOTIONHHUTEIb-
HbIC TPEOOBaHUsI HA UCIIOIb3YEMbIC AITOPUTMBI H METO-
JIbI MHTEIUIEKTyaIbHOTO aHaim3a Tekcta (Text Mining).
[MosToMy crienyeT OTHENBHO paccMaTpUBaTh aHAJIH3
CEMaHTUKU IVIaroJIbHOM U TEPMUHOJIOIMYECKON cOCTaB-
JUSIFOIUX PE3YNIBTaTOB OOYYCHUS C LIEIbI0 OMPEACICHUs
MEpBI MX CEMaHTHIECKOH OIM30CTH.

AHaJIN3 CEMAHTHKH TEPMHHOJIOTHYECKOH COCTaB-
Jsomeii pe3yabTara o0yyeHust

Jns MomenmupoBaHMs CEMAHTHKH TEPMUHOIOTHYC-
CKOM cocTaBIisitolei pe3ynbratoB oOydenus (Learning
statement, Criterion) npeanaraeTcsi UCMOJIb30BaTh BEK-
TOPHYIO MOJAETH, B KOTOPOH TEKCT MpPEACTABISACTCS B
BUJIE Pa3pPEeKEHHOTO YMCIOBOTO BEKTOpa B MHOrOMEp-
HOM TIPOCTPAHCTBE, M3MEPEHISIMH KOTOPOTO SIBIISIOT-
csl Kakue-nubo OCOOEHHOCTH TeKcTa. B OoNbIIMHCTBE
CllyJacB B KadeCTBE JAHHBIX OCOOCHHOCTEH HCIIONB3Y-
I0TCSI BXOZSIINE B TEKCT CJIOBA, IOATOMY JaHHAsi MOJICIb
UMeeT anbTepHaTnBHOE HazBaHue «Bag of Words» (mo-
CJIOBHO «MEIIOK cJIoB») (manee — moxens BoW) [15].
JlaHHast MOJIETIH MTO3BOJISIET CBECTH OTIEPAIINH IO 00pa-
0OTKe M aHAJIU3y TEKCTa K ONepanusM HajJ BEKTOpaMH,
3HAYHUTENBHO yCKOpsisi 00paboTKy JaHHbIX. OHOM U3 Ha-
u0oJIee YaCTO UCIONIB3YEMbIX CTATUCTHYCCKUX MEp IUIs
noctpoenus Bekropa sisisiercss TF-IDF [2].

Cy1iecTByeT HECKOJIBKO MPOOIeM MPUMEHEHUST MOJIe-
mu BoW. Bo-niepBbix, ucnonszoBanne BoW npuBomut
K MOJHOMY HCKJIFOYCHUIO CHUHTAKCHYECKOH CTPYKTYPBI
TEKCTa M3 PAaCCMOTPEHHUS. BO-BTOPBIX, NpH pemICHUU
KOHKPETHOH 3a7a4u MOJEIHPOBAHUS PE3YJIBTATOB 00Y-
YeHUSI BO3HUKAET JIpyTas mpobiemMa, KOTopasi 3aKioda-
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ercsi B HEOONBIINX pa3Mepax MOJACITHPYEMBIX TEKCTOB
IpU 3HAYUTETBHBIX KOJMYECTBAX PA3IHIHBIX TEPMUHOB
OTIPENICIICHHOW MpeIMETHOH 0o0NacTH. DTO O3Hayaer,
YTO CMOICIMPOBAHHBIC BEKTOpa OyAyT KpailHE CHIBHO
pa3pekeHbl 1 MOTYT HE UMETh HU €MHOTO 00IIero ciio-
Ba- TEPMHHA, J]AXKE €CJIA OHU SIBJISIFOTCS TIOJTHBIME CHHO-
HUMaMH — TaK Ha3blBaeMasi IpodeMa CEMaHTUYECKOTO
paspbiBa (semantic gap).

B cuity ynomsinyTOl pa3pekeHHOCTH TEKCTOBBIX BEK-
TOPOB KOPITyCa, aHAIN3 CMOJCITUPOBAHHBIX TAHHBIX B HX
qrcToM BHJe Oyner OecmoneseH [4]. s pemieHus naH-
HOHU MPOOIEMBI UCTIONB3YIOTCS METOIBI BHECEHHS B KO-
POTKHE TEKCThI CEMAaHTUYECKUX JaHHBIX H3BHE — «000-
ramenusi» (enrichment). KopoTkuii TekcT pesynbrarta
00y4YeHHS TIPU CEMAHTUYECKOM MOJICITUPOBAHUH MOXKHO
000raTuTh KakK IOMOJHATENHHON HH(OpMAIUEed o Tep-
MHHaX IPeIMETHON 001aCTH, TaK U APYTroi HH(OpMaIi-
eif, comeprKanieiicst B aHATU3UPyEMBIX 00pa30BaTeIbHBIX
mporpaMmax M Kypcax — HampuMmep, TeMaTHuka, Mpef-
MeT, yaeOHast OpraHu3alus, IPeroiaBarellb 1 T. 1.

Oo6oraiieHne KOPOTKMX TEKCTOB MOKHO OCYIIIECTBHUTh
IIyTEM HCIIOIb30BAHMS BHEIIIHUX KOPITYCOB M OHTOJIOTHIA
[5], conepxamux ceMaHTHYECKY0 HHPOPMAIIUIO O TEP-
MHUHAaX MPEJAMETHON 00JIacTH.

O030p BO3MOKHOCTH IIPHMEHEHHSI KOPIIYCOB TeK-
CTOB ¥ OHTOJIOTHI 17151 000TallleHNsI CEMAHTHKH Tep-
MUHOJIOTHYECKOIl cocTaBJIsAomIei

PaccmotpumM mompoOHee BOSMOXKHOCTH MPHUMEHEHUS
pa3IMYHBIX HCTOYHUKOB JUIsi OOOTAIEHUS KOPOTKUX
(hOpMYITHPOBOK.

WordNet — 3710 nekcuueckasi 6aza JaHHBIX, COACP-
JKaIast CJI0OBa Pa3IMIHBIX TEMATHK C HX KPaTKUMH OIIpe-
JICJICHUSIMU UM OTOOpaXKaroiasi OTHOIICHUS M CBSI3U C
npyrumu ciosamu B 0aze [11]. WordNet mo3Bosisiet uc-
MOJIb30BATh JIaHHBIC O B3aUMOCBSI3SX IMOHSATHH MEXITY
co0oii Mmpu omnpesesicHHH OIM30CTH OOBEKTOB, OJHAKO
HEIMOCPECTBEHHOE JomnojHeHne mozaenun BoW HOBBI-
MU CcIIoBaMU OyneT Hed(D(PEKTHBHO BCICICTBUE CHKATO-
CTH U KPaTKOCTH JaBaeMbIX ompeneneHuit. Kpome toro,
WordNet Mo)keT OBITH CHIIBHO OTPaHHUYCH IPU HUCTIOJb-
30BaHUM €ro Ui OOOTAIlleHHs CIeIUAIU3UPOBAHHBIX
TEKCTOB, HCHOJNB3YIONINX y3KOCICIHATN3UPOBAHHYIO,
poheCCUOHANTBHYIO TEPMHHOJIOTHIO.

MHorue TeKCTOBBIE Kopmyca, Takue kak Oxford
English Corpus minn American National Corpus, coaep-
JKar OOJBIINE MACCHBHI TEKCTOB HA PA3IIMYHYIO TEMaTH-
Ky, BKITIOUasi JaHHbIE, MTOJyYeHHbIe u3 web, ncnosib3ye-
MBIE JUISl HCCIICIOBATEIbCKUX IIETICH, TPEUMYIIECTBCHHO
B oOmactu nuHrBHCTUKY [12; 13]. OCHOBHBIM HenmocTar-
KOM JaHHBIX CHCTEM SIBJISCTCS TPUHIUI IOITydacMOM
nHpopmanuu. [ToCKOIbKY TaHHBIE CUCTEMbI UIIYT yTO-
TpeOJICHUST CIIOB U CIOBOCOYCTAHHI B TEKCTaX, HE SIB-
JSIONIMXCS HEMOCPEACTBEHHBIMU OTPEACTICHUSAMHU HJITH
CIIOBAPHBIMU CTaThsIMH Ui KOHKPETHOTO TEPMHUHA, TO
MOJTyYCHHBIE PE3YJbTaThl MOTYT OKa3aThCs BRIPBAHHBIMHU
U3 KOHTEKCTa WM BHOCHTH B O0OTAIIaeMBIH pe3yiabrar
o0y4yeHHs MIyMOBYIO HH(popManuoo, ciaabo oTpaxkaro-
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IIyIO CYITHOCTh CaMOTO TEePMHUHA.

CroBapHbIe KOpITyca MPeACTaBIIIOT cO00i coOpaHus
OTIpEICTICHNUI CJIOB 1O TUITY OOBIYHBIX ClIoBapei. B wact-
Hoctu, Oxford Dictionaries 6azupyercs Ha YIIOMSHYTOM
Beire Oxford English Corpus u npenocrasiser nomns3o-
BaTEISIM IMUPOKHUN (PYHKIIMOHANT MO TIOUCKY CHHOHHMOB,
MEepPEeBOY CIIOB, MOMCKY MPUMEPOB YIOTPEONeHHs, Mpo-
BEPKU TpaMOTHOCTH U T. 1. [12]. CiioBapHBIE KOpITyCa B
3aga4ax o0OTaIIeHUsT KOPOTKUX TEKCTOB CTPAAAIOT OT
ToM ke mpobiembl, uto 1 WordNet,— npenocrasise-
MBIC UMM OTIPEICJICHHS CIIUIIKOM KOPOTKH, OTHAKO, B OT-
mmare or WordNet, oHTONOrHYeCKasl uepapXusi MOICITH
MOJTHOCTBIO WJIM YaCTHYHO YTEpsHA.

Google Ngram Viewer — 3TO CHCTeMa IIOMCKa CIIOB
U CJIOBOCOYCTAHUI B TEKCTaX, COOPAHHBIX CEPBHCOM
Google Books. [To cBoeli cyTH sBiIsieTCs: OU4eHb OOJIBIITHM
KOPITyCOM, OCHAIIEHHBIM MOHCKOBBIMH MOIIHOCTSIMH
cucreMm Google. /lanHBIE CHCTEMBI IMEIOT OOIINIT HETO-
CTaTOK C JIPyTUMH TEKCTOBBIMH KOPITyCaMH — TEKCTHI,
B KOTOPBIX MPOU3BOAUTCS TOMCK, MOTYT OBITh HEJOCTA-
TOYHO MH(OPMATUBHBI 110 OTHOLICHUIO K KOHKPETHOMY
TEPMHHY WINA TPUBHOCHUTH ITYMOBYIO HH(POPMAIIHUIO.

B pabote E. A. UeprukoBoii [§] B pamkax Mmpeaso-
JKCHHOTO €10 MOAXOMa K CPaBHEHHIO 00pa30BaTEIbHBIX
KypcoB M mporpamm ucmnonssyercs WordNet B kaue-
CTBE BHEITHETO MCTOYHHKA CEMaHTHYCCKOW WH(pOpMa-
IIM, B OCHOBE TOJIXO0/A JISKUT COOCTBEHHAsI OHTOJIOTHS
00pa3zoBaTEeIbHBIX KypCOB, BKJIIOYAIONIAs B CEOS B TOM
YHCIIEe OHTOJIOTWYECKUE KOHIIETITH PE3yJabTaToB 00yue-
Hust. Taxoke COOCTBEHHBIC OHTOJOTHH 00pa3oBaTeIb-
HBIX NPOTPaMM M KypCOB HCIIONB3YIOTCSI, HallpHMeEp, B
paborax O. H. Cmeranunoii [19], C. B. Tapxosa [18],
A. 10. Vxegol [20] u ap. OgHAKO MCTIONB30BaHUE COO-
CTBEHHOH OHTOJIOTMH TpedyeT pelIeHus: KpaiiHe Tpyao-
eMKOM 3a7aun — pa3paboTKU CPEICTB MOMOJIHEHUS U
MOCTOSTHHOM aKTyanu3annuy 0a3bl 3HAHUW C YYETOM He-
MPEKPAIIAOIIETOCs POCTa KONNYECTBA U KauecTBa 00pa-
30BaTeJIbHOr0 KOHTEHTA B cpelie MIHTepHeT.

B oTanume OT OmMMCAaHHBIX BBINIC PA0OT, YUHUTHIBAS
HEIOCTaTKU CO3/1aHUsl M HAIlOJHEHUs COOCTBEHHOH OH-
TOJOTMHM W ucnosnb3oBaHust WordNet WM MHBIX CIIO-
BapHbIX KOPIYCOB B Ka4eCTBE BHEIIHUX MCTOYHHMKOB, B
JTAHHOM HCCJICJOBAaHUH aBTOPaMH NPEIaracTcs NCIOJIb-
30BaTh OTKPBITYIO 0a3y 3HAHUI MHTEPHET-3HLUKJIIOIE-
qun Wikipedia B kadecTBe BHEIIHETO KOPITyca TEKCTOB
JUIsT 00OTalICHUSI CEMAaHTHKU TEPMHHOIOTUYECKOH CO-
CTaBIIAIONICH pe3ynbTara 00y4eHusI.

Wikipedia siBisieTcss OecruiaTHBIM MHOTOMOJIB30Ba-
TEJILCKUM PECYpPCOM, C OONIBIINM YHCIOM CTareH, ¢o-
KyCHPYIOLIMXCSl HAa KOHKPETHBIX TeMax. AKTyaJbHOCTb
crareii  Wikipedia mnonnepxkuBaercsi cooOIIECTBOM
nojb3oBaresieil. OCHOBHBIM HEJJOCTATKOM SIBJISIETCS CBO-
OomHoe pemaktupoBaHue naHHbIX Wikipedia monb3oBa-
TeJSIMU SHUMKJIONEIUH, OIHAKO APYrue MOJIb30BaTeIn
NPUHUMAIOT aKTHBHOE YYaCTHE B KOHTPOJIC 32 BHOCH-
MBIMU M3MEHEHUSIMH, OIEPAaTUBHO HUBEJIUPYS HAHOCH-
MBIH cTaThsiM Bpell. B octansnoM Wikipedia o0beaunser

IMoxxon k onpeeneHnio Mepsl CEMaHTHIECKON OJIM30CTH PE3yIIbTaTOB 00y ICHHS 77



B ce0e Jyd4Ilne CTOPOHBI APYTHX BHEITHHX MUCTOYHHUKOB
3HAHUHN, pACCMOTPEHHBIX BBIIIIE.

Hawubonee oueBuHbII CIOCOO 00OTAIEHUS KOPOTKUX
TEKCTOB — TIPSIMOE OOOTAIIEHNE WX BEKTOPOB MOICITH
BoW cnoBamu, mony4eHHBIMH W3 CBA3aHHBIX C HUMH
6omnee kpymHBIX TEKCTOB [3]. IloCKONMBKY TEKCTHI cTaTeit
Wikipedia gocTatouHo 0OLIIMPHBI, OHU MO3BOJIAT B 3HA-
YUTETBLHONH Mepe 000TaTHTh KOPOTKUW TEKCT JIOTIOJIHH-
TeJIbHON MH(pOpMaIel ¢ MOMOIIbIO JAHHOTO METOJa.
HepapXn4HOCTh SHUUKIONEIUU CPOAHHM OHTOJIOrHYe-
ckuM cxemaM cucteM tuna WordNet ¢ GOJIBbIIMM KO-
YECTBOM JIOTIOJHHUTENBHON CCHUIOYHOH WH(pOpMAIIWH,
HarpuMep, CChIJIKM Ha BHEIIHHUE PECYPCHI U MEPEeKpecT-
HBIE CCBUIKH MEXJy CTaThSIMH.

WucturyTom cuctemHoro mporpammuposanus PAH
paspabarbiBaeTcs cuctema Texterra [21] ¢ HHCTpyMeH-
tapuem Text Mining, B KOTOPOM CEMaHTHKa cTareil
Wikipedia wcmonbs3yercss Ui YIydIICHUS W TIOBBIIIE-
HUS 5PPEKTUBHOCTH MOUCKA U HABUTAIIUU B TEKCTOBBIX
6a3ax maHHBIX. CyIIEeCTBYIOT TaK)Ke M MPOEKTHI, COBME-
matommue fanaele WordNet u Wikipedia 1t momydeHus
PacIIMPEHHBIX OHTOJIOTHIA.

MeToabl pacuera ceMaHTHYeCKOi OJIM30CTH € HC-
noJjib3oBanuem Wikipedia

PaccmoTpuM aBEe Pa3sHOBHUAHOCTH METONOB pacyera
ceMaHTHYeCcKol Onmu3octh kKoHIentoB Wikipedia — koH-
TEHTHBIC (TEKCTOBBIE) M CCHUIOUHBIC (ceTeBbie) [22; 23].

Konrtentnnle (TeKCTOBbIE) METOAbI OTPEACISIOT
Mepbl CEeMaHTHYECKOW ONM30CTH, OCHOBBIBAsICh Ha TEK-
cTOoBOM conepkumoM crareii Wikipedia. B maHHO# Ka-
TErOpUU METOJIOB TEPMHHBI (KOHIICTITHI) U TEKCTHI COOT-
BETCTBYIOIIMX CTaTed, Kak NpaBWIO, NPEACTaBISIIOTCA
B BUJIC BEKTOPOB B MTPOCTPAHCTBE TEPMHUHOB.

B mpocreiiiem ciydae MoxeT OBITH ONpeJeieHa Ko-
CHUHYCHasl Mepa OM30CTH BEKTOPOB CTATeH, COOTBETCT-
BYIOLIMX KOHLIENTaM, Ha OCHOBE LIMPOKO MCIIOIb3yEeMOH
craructuueckord metpuku TF-IDF (term frequency —
inverse document frequency), npemyoxeHHo# J[KoH-
coM [2]. I[Ipumenenune TF-IDF mo3Bonser onpeaenuTsb
3HaUUMOCTD CJIOBAa B BEKTOPE JUISI OTIPENIEIICHHS OOIIEro
CMBICJIa TEKCTa, OCHOBBIBASICh HA YaCTOTE yIOTpeOIeHHS
JAHHOTO CIIOBAa B KOHKPETHOM TEKCTE M BO BCeM Habope
TEKCTOB.

[ noBbIILIEHNs] KauecTBa aHajIu3a TEKCTOB MCIIONb-
3yIOTCsl O0Jiee CIIOKHBIE METO/bI CEMaHTHYECKOTO aHa-
mu3a: natreHTHbild (LSA) u sBHBIH (ESA).

JlarenTHblii cemanTnueckuil anamu3 (LSA), mpen-
CTaBJICHHBIH B pabore [25], mpuMeHseTcs B 3ajadax
MOMCKa, KIACCH(PHUKAIUU U (UIBTPALlMH UHPOPMALIUH.
OcHOBHas UJesl 3aKJII0YAETCsl B TOM, YTO COBOKYITHOCTb
BCEX KOHTEKCTOB, B KOTOPBIX BCTPEYAETCS MCKOMOE CJIO-
BO, OIIPEEIAET MHO)KECTBO OIpaHUYEHUH, KOTOpbIE 10~
3BOJIAIOT OTIPEACTUTh CEMaHTHUECKYIO OJM30CTh CIJIOB U
MHOJKECTB CJIOB MEXIy co00i. OCHOBHBIE HEIOCTATKH
3aKIIIOYAIOTCS B CMEIIEHUM TOHATHH CEeMaHTHYeCKO-
TO TIOZO0MS U CEMAHTUYECCKON CBSI3HOCTH, M TpeOyeTCst
00JBIIIOE KOTMYECTBO JOKYMEHTOB JOCTAaTOYHOTO O0B-
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eMa, OOJIBIIION pa3Mep XapaKTePHCTHYECKUX BEKTOPOB.

SBHBI cemanTHdeckuit aHaimm3 (Explicit Semantic
Analysis, ESA) [14] mpencraBiseT co0oif anropurm,
00y4JaroIuics Ha IPEIOKEHHOM eMy 0a3e 3HaHW cTa-
teil Wikipedia, a 3ateM NPHUMEHSIOIUI MONTYyUYCHHYIO
WHPOPMAIIHIO ISl OTIPEICIICHUS] OTM30CTH MOJIAaBACMBIX
eMy Ha BXOJI CJIOB U TeKCTOB. B mpouecce o0yuenus ESA
COCTaBIISICT MHBEPTHPOBAHHBIA HHICKC, B KOTOPOM Ka-
JKJIOMY CJIOBY COOTBETCTBYET Ha0Op KOHIIENTOB, K KOTO-
PBIM OHO OTHOCHTCSI, I BX BECOB, UTO ITO3BOJIIET CPaszy
u30aBUTHCA OT BCEX MaJIO3HAUAIUX CBSI3CH MEXTy Clo-
BaMH M KOHIIETITAMH, OTOpaCHIBas T€, BEC KOTOPBIX HIKE
3aJ]aHHOTO MOpOra.

OO0yuuBIHCch Ha 6a3e kopryca Wikipedia, ESA moxer
MPOM3BOIUTH TIOMCK KOHIICNITOB B TeKCTaxX. [IpuHMMas
BXOIHOM TEKCT KaK MHOYKECTBO BXOJSIINX B HETO CIIOB
T'= {w;} u conocraniss kaxjaomy ciaoBy ero TF-IDF Bec
v;, anroput™ ESA cocraBnseT BekTop V' ceMaHTHUYECKOM
uHTepnperanuu Tekcta 7. Jlnsg sroro ESA orobpakaer
CJIOBa TEKCTa B MPOCTpaHCcTBO KoHIenToB Wikipedia C,
UCTIONB3Ysl YIOMSIHYTBIC BBINIC HWHBEPTHPOBAHHBIC WH-
JICKCBI:

V= Zvlkj .

w;eT

rre k; SBISICTCs BECOM KOHLENTA ¢; B HHBEPTHPOBAHHOM
UHJICKCE CIIOBA W,

Takum 00pa3oMm, Ha BBIXOAC MONYYAIOTCS BEKTOpA,
MPE/ICTABISIIONINE TEKCT KaK B3BELICHHBIA HA0Op KOH-
1enToB, a He BoW. 3atem cemanTH4eckast GIU30CThb pac-
CUUTBIBAETCS KaK KOCUHYCHOE PACCTOSTHUE JIS TTOJTy4eH-
HBIX BEKTOPOB V.

CcbuiouHble (CeTeBbIE) METOAbI OCHOBaHBI Ha MpE-
CTaBJICHUHM KOHIICTITOB BEpPIIMHAMHU B Tpade M YUUTHI-
BarOT HE TOJIBKO YaCTOTHBIC XapaKTCPUCTUKU CJIOB, HO U
XapaKTEPUCTHKU MyTeH MEKIY MOHATUSIMH, HX TTOJI0XKe-
HUE B HEpApXHH, B YACTHOCTH Ommkaiiiue oOuye moHs-
Tusi. CCBUIKHM MOTYT OBITH Pa3HbBIX BUIOB: OOBIYHEIC BHY-
TPUTCKCTOBLIC CCBUIKHU, CCBIJIKM Ha OCHOBHBIC CTAaTbH,
KaTErOPUIHBIC CCHIIKH, CCHUTKU U3 CITMCKA TeMaTHICCKH
CBSI3aHHBIX cTaTel u T. 4. [22].

CymiecTByeT psifi JIOKAJBHBIX CCBUIOYHBIX METPHK,
UCTIONB3YIOMUX CTPYKTYPHYIO MH(OPMAIHIO BHEIIHUX
0a3 3HaHmii (MpuMeHUMBI He Toibko K Wikipedia). Ile-
PEUYUCIIUM HEKOTOPBIE U3 HUX: KpaT4ailliuil IyTh, BEIUU-
CIISIEMBIM KaK BEJIMYHMHA, 0OpaTHas JUIMHE KpaTdaiiiero
nyTH B rpade; mepa onusoctu Pesnuka (Resnik), ocno-
BBIBAOINASCS HA OOIIEH /I JBYX MOHATHHA WH(OpMa-
[[1H, COIEPKALICHCS B UX OOIINX HEPAPXUUCSCKHUX TIPE/I-
kax; mMepbl Onmuzoctu Jlun (Lin) u [xuanr — Konpara
(Jiang— Conrath), yuuThIBaromue BIUSHAE U CXOJCTB,
Y pa3iMudil MOHSATUH HAa CEMAaHTUYECKYIO TUCTAHIIUIO
Mmexxay Humu; mepa Jlukok — Yomopoy (Leacock —
Chodorow), HOpManu3yromnas KpaTdyalindid myTh OT-
HOCHTEJIBHO pa3zMepoB rpada; mepa By — Ilammep
(Wu— Palmer), ucrionib3ytorias ryOWHBI TOHATHI U UX
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Ommxkaiiniero odriero npeaka; Mmepa Seco et al., ucrnons-
3yIomasl YUCIO THIOHUMOB JJIsI OTpenesieHuss o0béMa
UH()OPMAIIMOHHOTO KOHTEHTA B TOHSTHH.

Meps! Ha 6a3e Wikipedia

Cy1iecTByeT psiji HOJIXO/I0B K ONpe/ieIeHHIo Mep OiH-
30CTH MTOHSATHH, MCIIONB3YIOMNX TOMOTHUTEIBHYIO HH-
(dhopmarnmrio, conepxanryrocs B Wikipedia:

1) Wikipedia Link-based Measure [9] ucrionb3yeT npu
OTIPEICTICHUU OIM30CTU JBYX MOHATHH YHCIIO THIICPCChI-
JIOK Ha CTPaHMIIAX SHITUKIONICANH, BEAYIINX HAa CTPAHHU-
1Bl IAHHBIX TTOHSTHUIL:

log(max(|Al, [B|)) —log(|4 n BJ)
log(IW1]) —log(min(lAl, [B]))

rae MHOXecTBa A, B 1 W COOTBETCTBYIOT MHOKECTBY
CTPaHUIL, COJICPKAIIUX CCHUIKY Ha CTPaHUILY TIOHSATHS 4,
MHO)KECTBY CTPAHUII, COMCPIKAIINX CCHUTKY Ha ITOHSTHE
b, n MHOXecTBY Bcex crpanui Wikipedia;

2) ynomsiHyTasl BBIIE cucTeMa Texterra Tpu paspe-
IICHUH JICKCHYECKOW MHOTO3HAYHOCTH NMPUMEHSIET MEpy
omusoctu Jlavica (Dice) [21]:

SimDice(X' Y) =
_ ZZEN(x)nN(y)(W(X' Z) + W(Z' y))

B ZzeN(x)W(xr Z) + ZzeN(y) W(Z, }’)’

rae N(c) ornpenenseT MHOXKECTBO CTPAaHHUL, CBA3aHHBIX
CCBUIKOH ¢ KoHIenToM ¢ B Tpade cceutok Wikipedia, a
w(a, b) — 310 Bec cchlIKHU OT @ K b. Kputukoii 1aHHOTO
METOJIa SIBJISCTCS OTPAaHWYCHHOCTH ITOUCKA TOJIBKO Tep-
BBIMH OKPECTHOCTSAMH BEPLIHH;

3) «WikiRelate!» [10] ucmonb3yeT Kak TEKCTOBYIO,
TaK ¥ CCHUIOYHYIO WH(OPMAIHIO YHIUKIONCIUN IS
BBIYHCICHUS ONMU30CTH TMOHATHH. JlaHHBIM anropuT™m
COBMECTHO HCIIOJNB3YeT CETeBBIE Mephl Omm3ocT JIu-
kok— Yonopoy, By — Ilanmep, MoandunnpoBanHyio
(Seco et al.) mepy unpOpMaIHOHHOM Onm30cTH PesHuka
u mepy Extended Lesk amnst onpenenenust 61130CTH Tek-
CTOBOM nH(popMaLuu;

4) WikiWalk [24] xoMOMHHUPYET KOHTCHTHBIH U TJIO-
OaJIbHBII CCHUTOYHBIH MOIXO0/1, UCTIONIb3YS METOI ClTyyaid-
Horo Omyxkmanust B rpade. Ilape KoHIIENTOB comocCTaB-
nstorcs ESA-BekTopa COOTBETCTBYIOLIMX WM CTaTei.
3aTeM Ha Ka)XJIOM U3 HUX KaK Ha HAaYaJIbHOM pacrpese-
JICHWH 3amyckaeTcsi airoputM Personalized PageRank,
paccUnTHIBAIOIIUI [T KayKI0H BEpPIIMHEI Ipada BEKTOP
BEPOSATHOCTEH MEePEX0I0B Ha JIpyTrHe CTpaHullbl. Pe3ynb-
TUPYIOININE PACTIPEICIICHHSI CPAaBHUBAIOTCS C TOMOIIBIO
KOCHUHYCHON Mephl Ul MOJYYEHHs OLEHKH OJIN30CTH.
Meton WMeeT CyIIECTBEHHO OONBIIYI0 BPEMEHHYIO
CIIO)KHOCTb, YeM JIOKAJIbHbIE CCHUIOYHBIE MEPbI, OAHAKO
JacT Jydliee KaueCTBO OMPENCNCHUS CEMaHTHUCCKOM
OIU30CTH KOHLIETITOB.

ConocrapieHne ¢ JAPYrMM MOIXOAOM K aHAJIU3Y
TEPMHHOJIOTHYECKOI COCTABJISIIOLICH Pe3yJabTaTOB
00y4eHHUs1

B pa6ore E. A. UepHuKOBOii, B paMKax MpeyIoKEeHHO-
TO €10 MOAXO0/Ia K CPAaBHEHHIO 00pa30BaTEIBHBIX KyPCOB,

sr(a,b) =

. C. Boros, 10. /1. Knenun

UCTIONB3YETCS COUETaHHE CIENYIOLINX MEp MPH Ompesie-
JICHUM CEMAHTHYECKON OJIM30CTH pe3yNbTaToB o0yue-
Husi: pacctosiHue JleBeHmreliHa, mepa By—Ilanmep,
MpUMEHEHHAS TIOBEPX CTPYKTYphl oHTONOorHH WordNet,
quctpubytuBHast Mepa Oomusoctu DISCO2 [13], ocHo-
BBIBAIOIIASCSI HA HICE B3aWMOCBSI3M CEMAaHTHUYECKOM
6IM30CTH MOHATUH U OJIM30CTH paclpe/eieHus CJIOB B
TEKCTax.

B ommnume ot pabGotel UepHHKOBOH aisi aHamusza
TEPMHUHOJIOTHUECKON COCTABJIAIONICH Pe3ylbTaTtoB 00Y-
YEHUsI C LENIBIO MMOBBIIICHHsT TOYHOCTH OICHKHU Mpeia-
raeTcs HCIOIb30BaTh COUeTaHNe KOHTCHTHON MephI (al-
roput™ ESA xak Hanbosnee 3¢ GeKTUBHBIIN) U CCHUTIOUHOI
MEpBI CEeMaHTHIECKON ONMU30CTH.

AHAJIN3 CEMAHTHKH [JIATOJIOB 1efiCTBHS C HCIOJIb-
30BaHHEM TAKCOHOMHH 00pa30BaTeIbHBIX Heeit

B mmpoxko npumMeHnsiemoii B cpepe 00pazoBaHuUs TaKco-
HOMHUM 00pa3oBaTeNbHbBIX menel biyma (Bloom) [6] BbI-
Jemnsiercst 6 KaTeropuii AeiCTBUIl B MPOCTPAHCTBE MO3HA-
Hus: 3HaHne (Knowledge), mormmanwne (Comprehension),
npunoxenue (Application), anammus (Analysis), cuHTes
(Synthesis) u orierka (Evaluation). Kparounb (Krathwohl)
B cBoed pabote [7] mepepaboTan M U3MEHMI MOPSIOK
CJIEIOBaHUS KaTeTOpUM TaKCOHOMHMM biyMa M yTOUHMII
uX HauMeHoBaHue: BcnoMuHanue (Remembering), monu-
manue (Understanding), nmpunoxenue (Applying), aHa-
3 (Analyzing), onenka (Evaluating) u cunres (Creating
wm  Synthesizing). MoaupunupoBaHHas TaKCOHOMHS
Kparsosist mo3BossieT ¢ 6ombliiei TOYHOCTBIO KIaccH(u-
IIIPOBATh PE3YNBTAThl O0YyUCHHUS MCXOAS M3 HCIONB3Ye-
MBIX IJIaroJIOB IEWCTBUH.

MonuduunpoBanHas TakcoHoMus: KparBoms mprme-
HEHa JUIs ONpe/IeNICHUs] CEMaHTHUECKOM O1M30CTH Iaro-
noB jeiictBus B padote E. A. UepHukoroid. UepHHKOBa
BHOCHT JIOTIOTHUTEIbHbIE U3MEHEHHUSI B TAKCOHOMHUIO U
MpEeACTaBIsAET €€ B BUAEC JABYMEPHOM MAaTpHUIBI, UMEIO-
IIeit KaTeTOpUU MPOCTPAHCTBA MTO3HAHUS B KAUECTBE OI-
HOTO M3MEPEHHS U CIIOKHOCTD OIMCHIBAEMOTO TJIar0JIOM
JEUCTBUSI B KQ4ECTBE JIPYTOro.

YepHHKOBa 3aTeM BBOIUT Mepy OJM30CTH IJIaroJiOB
JIeHCTBUS:

max(dgy) — dgx (AV;, AV))
max(dgy)

SiMcaye = )
rae dgx — JMUCTaHIMS MEXAy IIarojlaMd B MaTpHIe
TaKCOHOMHH, a Max(dyy) — MaKCHMaJbHast AUCTAHINSL
B MaTpPUIIC TAKCOHOMHUHU.

Hcnonp3yemasi Ipu pacdeTax IUCTAHLMS dpy — 9TO
HOPMAJIM30BaHHOE EBKJIMIOBO PACCTOSTHHE, COIEpIKAIIICe
ko3 HUIMEHT Beca w, MPUHUMAIOIINN TIeJIOYNCIICHHbIC
3HA4YCHUsI, OOJbIIHE 6:

dEK (AVi; AVJ) =

= \/WZ(CPDl- — CPD)? + (C; — C))?,

rae CPD u C — 3T0 U3MepeHHs B MaTpULe — KaTeropust
IIPOCTPAHCTBA TO3HAHUSI U CIIOKHOCTb JEHCTBUS COOT-
BETCTBEHHO.
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OrpanuueHus Ha 3HadeHus koddduimenta BriBere-
HBl W3 HOPMAJIU3YIOMIETO HEPaBEHCTBA, TPEOYIOIIEro,
9TOObl MaKCHMaJIbHOE PACCTOSIHHE MEXIy Iarojamu
BHYTpPH OTHOH KaTErOPHH IIPOCTPAHCTBA TO3HAHHUS BCET-
Ja ObLJIO MEHbIIe MUHHMMAJBHOTO PACCTOSHUS MEXKIY
IJIaroJlaMH B Pa3HBIX KaTErOPHSIX.

Pa3paboTka ajropurmMa omnpeaejeHusi Mepbl ce-
MaHTHYeCKOH 0JIN30CTH pe3yIbTaToB 00y4YeHus!

CxeMa pa3pabaTbIBa€MOr0 aNropuTMa i Ompese-
JICHUS MEpbl CEMaHTUYCCKOW ONM30CTH JJIs 3aJlaHHOM
napsl pe3ylbTaToB 00y4YeHHs MpeAcTaBlieHa Ha PUCYH-
Ke.

Ha nepBom sTane mpeanaraeTcst pazaequTh TIaroib-
HYI0O ¥ TEPMHHOJOTHYECKYIO COCTABIIIONIYIO PE3YiIb-
Tara oOy4yeHus Il UX TOCIEAYyIOIel He3aBHCUMOI
00pabotku. CeMaHTHYeCKass OIM30CTh IVIArOJIBHBIX CO-
CTaBJIAIONINX MOXET OBbITh BBIYHCICHA MOCPEACTBOM
MeEpBI, NPEI0KEHHON YepHUKOBOM, B TO BpEMsI KaK s

aHaJIM3a TEPMHUHOJOTHYECKOH COCTABIIOIICH Mpeia-
raercs ucroyb3oBark Wikipedia B kadecTBe BHEIIHETO
KopIryca Juisi o0oramieHus KOpOTKOH (pOpMYIHPOBKH pe-
3yJAbTaTa 00yUeHHUs ITyTeM OTOOPasKeHNUS HCIIOIb3YEMBIX
TEPMHUHOB Ha COJEp)KaHWE COOTBETCTBYIOIINX CTaTei
Wikipedia. JInsi mOBBINICHHUST TOYHOCTH pacueTa ceMaH-
THYECKOH OJIM30CTH IUIaHMPYETCS MCIONB30BaTh cove-
TaHWE KOHTCHTHBIX W CCBUIOYHBIX MEP CEMaHTHUECKOI
OIM30CTH.

Jns pacueta KOHTEHTHOM Mepbl IpEmIaraeTcs HcC-
MO/Ib30BaTh Hanbonee 3¢ GEeKTUBHBIN aJrOPUTM CEeMaH-
Thyeckoro ananmmza — ESA, ¢ moctpoeHmem Xxapak-
TEPUCTHYECKNX BEKTOPOB KOHIENTOB O00OOTaIleHHOTO
TEKCTa C TOCIETYIONINM OIPEICICHIEM KOCHHYCHOTO
paccTosHHMS MeXay BekTopamu. J[is pacyera cChUIOU-
HBIX Mep ONM30CTH MpeNIaraeTcsl KCIIEPUMEHTAIBEHO
OIIpe/IeNUTh Hanbojee ONTHMAIbHBINH AJITOPUTM M3 pac-
CMOTPCHHBIX.

Brigenenue cocTaBiasiommx
pe3yJIbTaTOB 00YY CHUS:
raroneHol (AV) n
TepmuHotoruy eckoi (T)

ESA (o0yuenue Ha
e . Wcnons3oBanue
Brrncnenne kopryce Wikipedia) crpviTvos Wikipedia
Onusoctu AV: 1t oboramenus T ¢ PYKTYP P N
. UL AHAJIU3a CB3€EH B
Simav(AVi, AV,) MOCTPOEHUEM
TEPMUHOJIOTUH
BEKTOPOB V
Brrucienne
Brrucinenue N
- CCBUIOYHOM MepbI
KOHTEHTHOUN MepbI
Ny OITU30CTH MEXKTY
CEMaHTHYECKOM
MHOKECTBAMH
6mH30CcTH TePMUHOB:
Simcen(V1, V2) : ‘
SlmLinkl(Tb T,)

Brruncnenye coBOKynHOM
OIM30CTH PEe3yIHTATOB 00y CHUS:
Slm(LOl, LOz) = WAV*SimAV +
Won ™ STMcon + Wiink ™ SiMying

Aneopumm @vlyucienus OIU30Cmu pe3yrbmamos 00yyenus
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B wurore mepa cemMaHTH4eCcKOH ONMU30CTH AJS Taphl
pe3yaBTaTOB 00yUEHHS OYIeT paCCIUTHIBACTCS KaK Cpel-
HEB3BEIICHHAs CyMMa 3HAY€HUI Mepbl CeMaHTHYECKOM
OJIM30CTH TVIArOJILHOM COCTABIIIIOIEM W KOHTEHTHON M
CCBUIOYHOM Mep OIM30CTH TEPMHUHOIOIMYECKON COCTaB-
nsironiield. BecoBbie KO3 GUITMEHTHI OMPEICIIIOTCS IKC-
MIEPUMEHTAIIBHO.

3akuoueHue

JlanpHeWIme maru ucclieZI0OBaHus BKIIFOUAIOT B ce0s
IKCTIEPUMEHTANBHYIO OIIEHKY KauecTBa IMPEIOKEHHO-
TO TIOAX0/a, BBIOOP ONTUMAJIBHBIX ANTOPUTMOB OIEHKH
CCBUIOYHBIX Mep ONU30CTH TEPMHUHOB B aCIEKTE TOY-
HOCTH W TIOJHOTHI ONPENEICHUS Mep CEeMaHTHYECKOM
ONM30CTH PE3yNBTaTOB OOYUCHHUS TI0 CPABHEHHIO C JKC-
MEPTHBIMU OIIEHKaMU Ha TOATOTOBJICHHOM KOpIIyCe
00pa3oBaTeNbHBIX NPOTPAMM POCCHHCKHX W 3apyOeik-
HBIX YHUBEPCUTETOB.

OTAenbHO CTOUT OIEHUTH BPEMEHHYIO CIOKHOCTH
paccMaTpUBaeMbIX alTOPUTMOB ISl Pa3MUYHBIX BXOM-
HBIX JaHHBIX.

Taxoke HEOOXOAMMO BBIOpaTh MOAXOA K PELICHUIO
poOJIeMBI JICKCHIECKOH MHOTO3HAYHOCTH TIPU OTpake-
HUHM TepMHUHA U3 GOPMYITUPOBKU pe3ysbTara 00ydeHHs
Ha Kopiyc crareid Wikipedia.

ITocne mpoBeeHHBIX IKCIIEPUMEHTOB HA OCHOBAaHHUH
JTAHHOTO MOAX0/a K OTIPEICIICHUI0 MEPhI CEMaHTHIECKOM
OIM30CTH pe3yNbTaToOB OO0y4eHUs OymyT ONpeneNsiTh-
Csl MEphl CEMaHTHUYCCKOH ONMM30CTH 00pa3oBaTEIHLHOTO
KOHTEHTA Ha Pa3HbIX YPOBHIX JeTaTU3aUH (0T OTACIb-
HBIX TE€M 10 00pa30BaTENBHBIX KypCOB WM TPOTPaM-
MBI B II€JIOM), @ TaK)Ke MEPbl CEMaHTUYECKOH OMU30CTH
pe3yNbTaToB 00ydYeHMsI, KOMIETeHIIUH (U3 TpeOOBaHUi
00pa3oBaTeNbHBIX CTAaHAAPTOB) U MPO(EeCcCHOHATBHBIX
TpeOOBaHUH K 3HAHUSM, HABBIKAM U YMEHHSM (U3 TpeOO-
BaHUH Mpo(hecCHOHATIBHBIX CTaHIAPTOB U TpeOOBaHMIA
BaKaHCHUW Ha PBIHKE TPYy/a).

bubanorpadudeckuii cnucox

1. Botov, D. Educational Content Semantic Modelling for
Mining of Training Courses According to the Requirements
of the Labor Market / D. Botov, J. Klenin // Proceedings of
the st International Workshop on Technologies of Digital
Signal Processing and Storing. 2015. P. 214-218.

2. Jones, K. S. A statistical interpretation of term
specificity and its application in retrieval / K. S. Jones //
J. of Documentation. 1972. No 28. P. 11-21.

3. Banerjee, S. Clustering short texts using Wikipedia
/' S. Banerjee, K. Ramanathan, A. Gupta // Proceedings of
the 30t annual international ACM SIGIR conference on
Research and development in information retrieval. ACM,
2007. P. 787-788.

4. Phan, X.-H. Learning to classify short and sparse text
& web with hidden topics from large-scale data collections
/ X.-H. Phan, L.-M. Nguyen, S. Horiguchi // Proceeding
of the 17t international conference on World Wide Web.
ACM, 2008. P. 91-100.

. C. Boros, 10. /1. Knenun

5. Urena-Lopez, L. Integrating linguistic resources in
TC through WSD / L. Urena-Lopez, M. Buenaga, J. Gomez
/I Computers and the Humanities. 2001. Ne 35 (2). P. 215—
230.

6. Bloom, B. Taxonomy of educational objectives: The
classification of educational goals. Handbook I: Cognitive
domain / B. Bloom, M. Engelhart, E. Furst [et al.]. N. Y. :
David McKay Company, 1956.

7. Krathvohl, D. Revising Bloom’s Taxonomy /
D. Krathvohl // Theory into Practice. 2002. Ne 41. P. 212—
264.

8. Chernikova, E. A Novel Process Model-driven
Approach to Comparing Educational Courses using
Ontology Alignment / E. Chernikova. 2014.

9. Milne, D. An Effective, Low-Cost Measure of
Semantic Relatedness Obtained from Wikipedia Links /
D. Milne, I. Witten // Proceeding of AAAI Workshop on
Wikipedia and Artificial Intelligence: an Evolving Synergy.
2008. P. 25-30.

10. Strube, M. WikiRelate! Computing Semantic
Relatedness Using Wikipedia / M. Strube, S. Ponzetto //
Proceeding of the 21st national conference on Artificial
intelligence. 2006. Vol. 2. P. 1419-1424.

11. Princeton University: About WordNet [DnekrpoH-
w1t pecypc]. URL: https://wordnet.princeton.edu

12. The Oxford English Corpus —  Oxford
Dictionaries [Dnexrponnsrii pecypc]. URL: http://www.
oxforddictionaries.com/words/the-oxford-english-corpus

13. Kolb, P. DISCO: A Multilingual Database of
Distributionally Similar Words / P. Kolb // Proceedings of
KONVENS-2008. Berlin, 2008.

14. Gabrilovich, E. Computing semantic relatedness
using Wikipedia-based explicit semantic analysis /
E. Gabrilovich, S. Markovitch // Proceedings of the 20t
international joint conference on Artifical intelligence.
2007. P. 1606-1611.

15. Aggarwal, C. Mining Text Data / C. Aggarwal,
C. Zhai. Springer Publishing Company, 2012.

16. ECTS Users’ Guide. Brussels: Directorate-General
for Education and Culture, 2005.

17. LEARNING OUTCOMES / S. Lesch, G. Brown
College [Onexrponnsiii pecype]. URL: http://liad.gbrownc.
on.ca/programs/InsAdult/currlo.htm

18. Tapxos, C. B. MeTtononorudeckie 1 TeOpeTUIECKHe
OCHOBBI aJIAIITHBHOTO YIPABJICHHS YJICKTPOHHBIM 00y4eHH-
eM Ha 0ase arperatuBHbIX yueOHBIX Momyineit / C. B. Tap-
xoB. Ya, 2009. 336 c.

19. Smetanina, O. N. Methodological bases of
management of the educational route using intellectual
information support : doctoral thesis / O. N. Smetanina.
UGATU, Ufa, 2012.

20. Vxga, A. 10. ABTOMarn3upoBaHHas pa3padoOTKa OH-
TOJIOTHYECKON MOJENN TIPEIMETHOH OOIacTH IS TTOMCKa
00pa3oBaTeNbHBIX PECYpPCOB C HCIMOIB30BAHUEM aHaH-
32 TEKCTOB pabovmx mporpamm [DIeKTpoHHEBIH pecypc] /
A. 10. VxBa. URL: http://www.science-education.ru/107-
8324/

Tlomxom x OHIpeaACIICHUIO MEPBI CEMaHTHYECKOI OIM30CTH pe3ynbTaToB 06y‘{CHI/I$I 8 1


http://www.oxforddictionaries.com/words/the-oxford-english-corpus
http://www.oxforddictionaries.com/words/the-oxford-english-corpus
http://www.science-education.ru/107-8324
http://www.science-education.ru/107-8324

21. Texterra: a toolkit for text mining [DmeKTpOHHBIA
pecype]. URL: www.modis.ispras.ru/texterra

22. Varlamov, M. Computing semantic similarity of
concepts using shortest paths in Wikipedia link graph
/M. Varlamov, A. Korshunov // Institute for System
Programming of the Russian Academy of Sciences.

23. Benmxos, II. Mepsl cemaHTHUECKOH OIM30CTH CTa-
Teil Bukuneanu u ux npuMeHeHue K 00paboTKe TeKCTOB /
I1. BenuxoB // IH(OPM. TEXHOIOTHH U BBIYUCI. CHCTEMBI.
2009. Ne 1.

Caenennsi 00 aBTopax

24. Yeh, E. WikiWalk: random walks on Wikipedia for
semantic relatedness / E. Yeh, D. Ramage, C. Manning,
A. Soroa // Proceedings of the 2009 Workshop on Graph-
based Methods for Natural Language Processing. 2009.
P. 41-49.

25. Deerwester, S. Indexing by Latent Semantic
Analysis / S. Deerwester, S. Dumais, G. Furnas [et al.] //
J. of the American Society for Information Science. 1990.
Ne 41. P. 391-407.

Boros JImutpuii CepreeBud — mnpernoaBareib KaQeapbl HHPOPMAITUOHHBIX TEXHOJIOTUH U IKOHOMHUYECKOW HH-
(hopmaruku, 3aBeyIONINN JTabopaTopuei MpoekTHOro o0y4yeHuss MHCTUTYTa MHPOPMAITMOHHBIX TEXHOJIOTHH Yeirs-
OMHCKOTO TOCY/IapCTBEHHOTO YHUBepcuTeTa. dmbotov(@gmail.com

Knennn FOumii ImutpueBuy — maructpant 1-ro kypca MHCTHTYyTa HH(OPMAIIMOHHBIX TeXHONOTHH YensOnn-

CKOT'O TOCYJapCTBEHHOTO yHHUBepcHuTeTa. jklen@ya.ru

D. S. Botov, J. D. Klenin

APPROACH TO SEMANTIC SIMILARITY MEASURE

OF LEARNING OUTCOMES

This paper aims to find a solution to the problem of semantic analysis of learning outcomes. Learning outcomes are
short texts, which consist of verb and term components, second of which includes terminology from any area of human
knowledge. With these specifics in consideration, we reviewed existing approaches to semantic similarity evaluation, as
well as analyzed a variety of algorithms, utilizing external knowledge bases and selected an array of most fitting methods.
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