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Hnemumym npobnem ynpasnenus PAH, Mockesa)

B cmamve paccmampuearomcs nekomopule acnekmvl MOOEPHUIAYUU
«Cypoocepsepay 8 niane no8vluleHUs YO0OCMBA UCHONIb30BAHUS €20
pecypcos. B wacmmocmu, onucama paszpabomka  cepsuca
«a0anmueHblll pase080PHUK» HA OCHO8E MEXAHUMA PEKOMEHOayUU
JHcecmos. A makdice ommeyaemcs pacuiuperue QYHKYUOHATbHBIX
B03MOJNCHOCIEU NPUNONCEHUS. 0TI KOHMPOJSL 3HAHUA HCECMOBO20
A3bIKA, NYMeM 6KIIOYEHUs 6 e20 apXUmeKmypy Mooenu 3HAHUU
YueHuxka u mooenu QyHkyuti nedazoed, NO380JAOUUE NPOBOOUMD
no0OOp credyule2o NPo8epPOUHO20 3A0AHUS 8 3ABUCUMOCHU OM
UHOUBUOYATILHBIX OOCIUIICEHUL NONb308AMENEU.

KunroueBple cioBa: KECTOBBIM SI3bIK, MEXaHU3M PEKOMEHIALUHY,
aJaNTUBHBIA Pa3roBOPHUK, 00yUAIOIIHe MPIIOKEHUS.

1. BeedeHue

OpHOM M3 BaKHBIX 3a7a4 COBPEMEHHOTO HMH(OPMALOHHOTO
oOmecTBa sBIsieTcss pa3pabOTKa  COLMAIBHO-OPHEHTHPOBAHHBIX
cucteM 00paboTKH U IMpeAcTaBICHUS HHPOPMALIUH, B TOM YHUCIIE IS
oA C OTpaHWYEHHBIMH BO3MOXHOCTSMH. Crneunpuka TakHX
cucteM TpeOyeT pa3paldOTKuM M pa3MelleHHs B MH(OPMALHOHHOM
NPOCTPAHCTBE  JOMOJHHUTENBHBIX PECYPCOB, MOJIb30BATEIBCKUX
UHTEP(ENCOB U MEXAHU3MOB YIIPABICHHUSI KOHTEHTOM.

! Anexcanop Buxmoposuy A6oynos, cm. unxcenep (aabdulov@asmon.ru).
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B 2010 roxy mpu moanepxxke POOU u conmeticteuu Bceepoc-
cuiickoro obmiectBa riryxux B gabopatopuu 17 MHcTHTyTa TpobiieM
ynpasneranss PAH Opun co3man mHTepHeT-opTan «CypaocepBep»
(www.surdoserver.ru).

I'maBHoii 3amaueit mpoekrta «CypaocepBep» OBUIO CO3laHUC
obmenoctynHoit 6a3bl BUIeo(]aidIoB PyccKOro KECTOBOTO S3bIKA
(OK51) u obGecrieueHue kK Helt MHOTO(QYHKIIMOHAIBLHOTO nocTyna [3,4].
Kpome Toro, B paMkax 3TOro MpOeKTa IMOJyYHIH CBOE Hayajio U
pasBUTHE Pa3IMYHOTO POJa MPUIOKEHHSI, CIOCOOCTBYIOIINE OCBOE-
HUIO KECTOKOTO SI3bIKA.

B nanHO#l cTaThe paccMaTpUBaIOTCA HEKOTOPBIE ACTIEKTHI MO-
JepHU3alMd HHTepHEeT nopTtana «CypaocepBep» B IJIaHE MOBBIIIE-
HUS yI00CTBa MCIIOJIB30BAHUS €TI0 PECYPCOB.

2. AdanmueHbIll pa3208OPHUK

B xome paboThl HaJ CHEIUAIBHBIMUA OOYUYAIOUUMH MPUIIONKE-
HusiMu  «CypliocepBepy» BO3ZHHK KOHIICTIT CEpBUCA «aJalTHBHBIN
pasroBopHuk». CyTh 3TOTO cepBUca cJelyomas: Ha OCHOBE CBejie-
HUHN O CUTYyallMd, B KOTOPOW HaXOJUTCS IOJIb30BaTElb, (DOPMUPYET-
Csl peKOMEH/Ialusl B BHJIe HAOOpa KECTOB, KOTOPbIE BEPOSTHO OOIb-
nie Jpyrux MOryT ObITh IMOJIE3HBI B JAHHOM curyarun. s
peanuzanuy TMpeJIoKeHHOTO cepBrca Heo0XoauMo pas3paboTaTh
MEXaHU3M PEKOMEHJAINN JKECTOB, PElIAIONIeTO 3a/ady MPUHSATHS
petennii [2], ananTHpOBaHHYIO K CIIEIU(PHUKE YCIOBHH.

Nwmeercs 0aza (aHMMHPOBAaHHBIX HM300paXkKe€HMI) >kecToB. Bee
KECTBI pacIpe/ielieHbl M0 TeMaM. TeMbl M JKECThl OIUCHIBAIOTCS
OTJICNTFHBIMH CITHCKaMU «KITFOYEBBIX CJIOBY» (B MpOCTEHIeM ciiydae
OJTHUM CJIOBOM WIIM cliOBOcodeTaHueM). Jlnsi opraHm3anuum mexa-
HU3Ma PEKOMEHJIAIMH JKECTOB, B TAKUX YCIOBUSX, II€IecO00pa3zHO
UCIIOJIb30BaTh ceTeBble (rpadoBbie) Moaenu [5].

IMosnyuaercst rpadp W = (G, T, A) ¢ 1BymMs THIIAMHU Y3JI0B, OJIUH
U3 KOTOPBIX COOTBETCTBYeT kectaM (i € G, apyroii - Temam tj € T.
Ilpu sToM pebpamu aj; = (i, tj) € A MOTyT OBITH CBSI3aHBI TOJIBKO
y37el pazHoro tuma (cM. puc. 1). He HcKirod9eHo, 9TO OOWH KECT
MOJKET OTHOCHUTBHCS K HECKOJIBKUM Pa3IMYHBIM TeMaM (Harmpumep, Ha
cXxeMe, KeCT (3 CBsA3aH ¢ TeMaMu 1y u t).
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Puc. 1. Cxemamuueckoe npedcmasnenue npumepa ONUCAHHOU
cmpyKkmypbl epagha

2.1. PEKOMEHJAIIUA HA OCHOBE PEHTHHI A

UroObl pemuTh 3aJa4y PEKOMEHIAIMH KECTOB HEOOXOIAMMO
OTIPEJICNINTh KPUTEPHH, HA OCHOBE KOTOPBIX OyJIET OCYIIECTBISATHCS
BbIOOp. JIJIi TPOCTOTBI, B JAHHOM CJIy4ae OTPAHUYUMCS OJHUM
KpUTEpPHEM, B Ka4eCTBE KOTOPOTO OYyAeT BHICTYIATh 3HAYCHUE peid-
THHTOBOM QyHKImHU R : A — [0,1]. OnHako, o «peHTHHroM» 371eCh
MOJKET OHUMAThCS KaK «IOMYJISIPHOCTD JKECTa B paMKaX TEMbD», TaK
U «pEJIEBAHTHOCTh TEMBI JIJISI KECTay - 3TO 3aBUCHT OT BapHaHTa
HCIOJIb30BaHUS MPEII0KEHHON (QYHKITUH.

PeliTUHT BhIUKCIIAETCS HA OCHOBE JaHHBIX O IEMCTBUSIX MOJb30-
BaTeNel, a UMEHHO, B 3aBHCHUMOCTH OT TOT'O, KaKHE TEMbI M JKECThI
yare MpoCcMaTPUBAIOTCS M B KaKOW TOCIIEA0BaTEILHOCTH. [ToaToMy
B KayecTBE PEKOMEHJAIMU CIIEAYeT BBIOMPATh allbTEPHATHBHI C
HAWBBICIIUM pPEeUTHHrOM. JIpyruMu cIoBaMH, 371eCh HE00XOJUMO
BBIIEIUTE pebpo a*=(g*, t*) € A rpada W, cs3pIBaromiee KecT
0g*€G ¢ temoit t* €T. B 3aBucHMMOCTH OT BapHaHTa TPAaKTOBKH
«peUTHHTA» PEKOMEHIAITUEH MOXKET OKa3aThCs KeCcT g* mimm Tema t*.
JI1st 5TOr0 MOYKHO BOCIOJIB30BaThCst hopmyitoit (1).
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(1) a*=arg max R(a;)

2.2. UCIIOJIP30OBAHUE MEXAHU3MA PEKOMEHJALIUU

Cremyer OTMETHTB, YTO MEXaHU3M PEKOMEHJAIUH KECTOB MO-
KET aKTUBHPOBATHCS (AaBTOMAaTHYECKH WJIM IO 3aIPOCY ITOJIB30BaTE-
JIST - 3aBUCUT OT YCTAQHOBJICHHOW KOH(HIypaluu) B OXHOM U3 Cie-
JYIOIINX BAPHAHTOB HCIIOJIB30BAHMS CEPBHCA.

IlepBbIil cayyail, 3TO KOrAa MOJIb30BATENb OMPEIACIMICA C UH-
Tepecyromel ero TeMoi tj € T myTeM HaBUTALUH [0 TEMAaTHYECKOMY
KaTaJOTy WM C MOMOIIBIO BCTPOSHHOTO MEXaHH3Ma IOHCKa. 3/1eCh
HOJ «PEHTHUHIOM» TIOHMMAETCS «IIOIYJSPHOCTH JKECTa B paMKax
TeMbl». [109TOMY HCXOIHOE MHOXKECTBO pebep cyxaercst 1o Al < A
3a CYET ONpPEJENICHHOCTH TEMBI, T.€. t* = tj. B 3TOM cirydae pexoMeH-
Janueld OyayT BBICTYHaTh KecTbl. [IOCKOJNIBKY TeMa yCTaHOBIICHA,
octaercsi chopMUpPOBaTh pekoMeHaanuio mo cxeme (1) u mpegocra-
BHUTbH €€ M0JIb30BaTEII0. DTOT Cllydail 0003HauuM tj = CONst.

Bo BTOpoM ciydae mosib30BaTeNlb CaMOCTOSITEIBHO WIIM Ha OC-
HOBE PEKOMEHJIAINN BBIOMpPAET HEKOTOpPHIi xecT ¥i € G u HeoOXxo-
IUMO COPMHUPOBATh PEKOMEHIAIMIO B BUJAE JAPYroro skecra g*,
BEPOSATHO OoJiee IPYrHX IMOJIE3HOTO B MOJIB30BATEILCKON CHUTYallu
(ocobeHHOCTH WAECHTU(UKALIMK TI0JIb30BATEIbCKOM CHTYyallud He
BXOJISIT B pAMKHU JaHHOI paOOTHI).

Jns aTOTrO Citydass MOXKET OBITh NpeIIoKeH OTISNBHBIA MeXa-
HU3M (TIpaBHJIO) peKOMEHAauuH jkecToB. OOHAKO MOXKHO HOWTH
«IIPOTONTAaHBIM IyTeM», nobaBuB meroxa V : G — T monbopa perne-
BaHTHOM TEeMBI JUIS ’KeCTa, Takke padoraromuii mo cxeme (1). Tomb-
KO 37IeCh CY)KEHHE HCXOIHOTO MHOXECTBO pebep o0yciiaBiuBaeTcs
¢ukcauneit xecra. ONpeAENUBIIUCH C TEMOH TakUM METOIOM,
HOJIy4aeM y»e PacCMOTPEHHYIO paHee (B cirydae tj = const) 3amauy
BbIOOpa HanboJee MOIYJSPHOTO JKecTa B TeMe. JTOT ciydaid 00o-
3HaYMM BhIpaxkeHueM tj = V(g;).

Takum 00pa3oM, 000OIIEHHBIN aNrOpUTM PEKOMEHAALNH JKec-
TOB PaCCMOTPEHHBIX BapUAHTOB HMCIIOJIb30BAHUS CEPBHCA «aJaNTHB-
HBIH pa3rOBOPHHUK» MOXKHO IMPEIACTaBUTH CIEAYIOUICH CXEeMOH (CM.
puc. 2).
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t; = const S ti =V(g:i)

R(a,;j) — max,a;; € Al

Puc. 1. Ob06wennblii aneopumm pekomMeHOAyUU Hcecmos

3. KoHmposb 3HaHusi xecmoeozo fi3biKa

Ha caitite unTepHer noprana «CypaocepBep» MOXKHO HaWTH
BeO-npuiokeHne «Kontpons 3nanust XK51», ¢ BOIpOCHO-OTBETHHIM
HoJIb30BaTeIbCKUM  uHTEp(eiicom (cm. puc. 3). Tlomp3oBaTerro
npeasiaraeTcss «BOIPOC» B BHIE AHMUMUPOBAHHOTO H300paskeHUS
(BMIIEOPOJIMK) HEKOTOPOTO XKECTa M OXKUAAETCS OT HEro BBOJA «OT-
BeTa» B TEKCTOBOU (hopme. J[jIst KaskI0ro KecTa MMEeTCsl €ro OInuca-
HHUE B BHJIE CIIUCKA «KJIIOUEBBIX CJIOBY», HA OCHOBE KOTOPBIX U ycCTa-
HaBJIMBAETCS «IIPaBHJIBHOCTBH» OTBETa Mosb3oBaTens. s BeIOOpa
NPOBEPOYHOI0 3aJaHHsi MOKHO BOCIIOJIB30BAaThCS «IICHIHMCTOM
WIN HaXaTb KHOIIKY «CIEIyIOLIUI», A TOJNyYeHHs CIydailiHOTO
3aJaHMA.

Puc. 3. @pazmenm nonvszosamenvckoeo unmepghelica NPULOH#CeHus
«Koumpons 3nanus KAy
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beuto mpWHATO MOAEPHHU3MPOBATH ATO MPHIOXKEHHE, IyTEM
BKIIFOUCHHS] B €T0 apXHUTEKTYPy «MOJETH (XapaKTepHCTHUK) yUeHH-
Kay», a Takxke «moend (QyHKIuH) negaroray. Cpenn XapakTepUCTHK
yY9eHUKa TPEAIONIaraeTcsi pacCMaTpUBaTh «ypPOBEHb 3HAHHS JKEC-
TOB», IMOATOMY OyZ€eM HUMETh, TaK HAa3BIBAEMYIO, «MOJENb 3HAHHIDY
yuenuka [1]. Co cTOpoHBI memarora MoJe3HBIMH MOTYT OKa3aThCs
Takne (PYHKINH KaK «OlEeHKa 3HAHWI» U «mondop 3amanui». Takue
M3MEHEHHS MMO3BOJIAT OoJiee aleKBaTHO MPOBOAWTH OLIEHKY 3HAHUS
JKECTOB (T€M) M BBICTPaWBATh IMOCIEAOBATENBHOCTD (IPOBEPOYHBIX)
3aJaHUM ¢ yYETOM UHAUBUAYAIbHBIX JOCTHKEHUN MOJIb30BATEIICH.

B manHOM cirydae «MO/enh 3HAHUID YIeHUKa MOXKHO TIOIYYHTh
U3 «CETEeBOW MOJENH», pa3paboTaHHON IS «aJanTHBHOTO Pas3ro-
BOPHHUKa», TOOABJICHUEM CIICIYIONINX XapaKTEPUCTHK ISl Y3JIOB:

® YpOBEHb 3HAHUS KECTa, BBIPAKCHHBIN B BHUAC (DYyHKIIUU

K:G—[0,1];
® YpOBEHb 3HAHHUS TEMBI, BBHIPAKEHHBIH B BHAe (DyHKIHUU
K':T—[0,1].

Hcnons3ys «ypoBeHb 3HAHHIT» B OCHOBE KPUTEPHS ISl BEIOOpA,
MOKHO TOCTPOUTH TaKOH aNropuTM PEKOMEHIAIMU KECTOB, KOTO-
pBI BBICTYNAN ObI B POJM MeXaHHW3Ma «I0J00pa CIEAYIOIIEeTo
(mpoBepouHOTO) 3amaHus». OTIHYUTENTEHOW OCOOEHHOCTBIO 3TOTO
KPUTEPHUS OT PACCMOTPEHHOTO paHee BBICTYIAET TO, YTO B KA4E€CTBE
pe3ynpTaTa HEeoOXOAMMO WMETh MHOXKECTBO AallbTEPHATHUB C HaH-
MEHBIIINM 3HaYCHHEM OIIEHOYHOH (pyHKITHH.

[lonGop 3amaHuii MOKET OBITH OrpaHMYEH IIOJB30BaTEIEM
BPYUYHYIO, HallpuMep, BBIOOPOM HEKOTOPOH TEMBbI ITyTeM HABUTALIMH
1o TeMaTuyeckoMy Karaiory. [lonb3oBaresns, GUKCHPYST HEKOTOPYIO
TeMy tj = const, mo3BoJIeT NOIYYUTh MHOKECTBO G' ¢ G xecroB 10
aroii Teme. OTcroa, o npaswiy (2) Beiaensiercs xect g* € G s
PEKOMEHIAINH «CIIEAYIOLIET0» 3aJaHusl.

(2 g*=arg Qﬁeieq K(g;)

st opraHuzanuu MexaHu3Ma PEKOMCEHIAIMU 3aJaHUil TaKxKe
MoxeT nmoTpedoBarbes Meton V' : G — T mombopa TeMbI AJIs JKeCTa,
YYUTBHIBAOIINAN JOCTHIKCHUS TOJIB30BaTelsd. TONBKO B 3TOT pa3, B
QIrOpuTME TOA0Opa TEMBI JUIS YCTPAaHCHHS HEOJIHO3HAYHOCTH
cleyeT UCIoib3oBaTh PyHKIUio K', BeIpaxaroriasi ypoBeHb 3HAHUS
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teMbl. O003HaYMB 3TOT cirydaid depes tj = V'(Qy), mpuBegeM cxemy
00006IIEHHOTO aIroprUTMa ToA00pa 3aaHmii (cM. puc. 4).

t; = const ti =V'(9k)

[ K(g;) = min, g; € G’ ]

Puc. 1. O606wennviii areopumm noobopa 3a0anuii

CrnenyeT OTMETUTh, YTO PACCMOTPEHHBIH paHee MEXaHH3M pe-
KOMEH/IAlIMK KECTOB (TE€M) Ha OCHOBE PEUTHHIa MOXXHO HCIIOJIB30-
BaTh U B Moja0Ope 3aJlaHuil, HampHuMep, Mpejsiarasi Mojab30BaTelto
NPOBEpOYHbIE 33/IaHUsl C HauMEHee OCBOCHHBIMH, HO HamOoJjee
TIOMYJIAPHBIMU JKECTaMH (3Ta OTPa)KEHO Ha CXEMe B BHJIE JOMOJIHU-
TEJIBHO 0JIOKA, BBIJEIIEHHOTO IITPUXOBBIM ITyHKTUPOM).

4. 3akno4yeHue

B pabote ObLIN pacCMOTPEHBI M PEIICHBI HEKOTOPHIE 3aa41 Ha
MyTH Pa3BUTHS UHTEpHET noprana «CypaocepBep» B IJIaHE paciiu-
peHus PYHKIIMOHAIBHBIX BO3MOYKHOCTEH, MOBBIIICHHUS TOJIE3HOCTH U
ya00CTBa UCIIOJIB30BAHUS €TI0 PECYPCOB.

B uacTHOCTH, ommcaHa pa3paboTKa CepBHCa «aJalTUBHBIN pa3-
TOBOPHMK» Ha OCHOBE IMPEIJIOKEHHOTO0 MEXaHHM3Ma PEKOMEHAIUH
KECTOB. BbIMoiHeHAa MOJCpHHU3ALNSA HPUIOKCHHUS IS KOHTPOJIS
3HAHUS JKeCTOBOTrO si3bika. COCTaBJICH PsJi aJIrOPUTMOB «OLICHKH
YpOBHSI 3HAHHA JKECTOB» W «HOA00pa CIEAYIONIEro 3aJaHus) Kak
JUTSL KOHTPOJILHON MIPOBEPKU 3HAHUM, TaK U JUI (OPMOBaHUS TpacK-
TOPUH U3yUCHHS KECTOB.
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B kadecTBe mepcHeKTHBHI MPOBEIEHUS NAIbHEHIHX paboT B

3TOM HAamNpaBlICHUH MOXXHO BBIACTHUTH CIeIyrole 3anaun. Paciu-
pPHUTh BapUaHThl WCIOJNB30BaHHS CEPBUCA «AJANTHBHBIN Pa3roBOp-
HUK» JO0aBICHHMEM BO3MOXXHOCTH TOJB30BATENSAM pACIPEACTSIT
JKECTHI IO TEMaM, a TAKXKE CO3/1aBaTh CBOM TEMBI M JJaXKe KECThI. YTo
Kacaercsi oOywarommx mnpmiokeranid «CypmocepBep», TO 3/ech
MOYKHO CMOTPETh B CTOPOHY Pa3pabOTKH MPUIIOKEHUS JJIST «OICHKH
YMEHUS» HCIOJHATh TpeOyeMble KEeCThl Ha OCHOBE COBPEMEHHBIX
JIOCTIDKEHUH B 00JIaCTH PaCTO3HABAHHS YKECTOB.
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DEVELOPMENT OF ALGORITHMS RECOMMENDATIONS
GESTURES FOR «SURDOSERVER» APPLICATIONS

Alexander Abdulov, Institute of Control Sciences of RAS, Mos-
cow, Senior Engineer (aabdulov@asmon.ru).

Abstract: This article discusses some aspects of modernization
«Surdoservery in terms of improving usability of its resources. In
particular, it describes the development of the service «adaptive
phrasebooky mechanism based on recommendations gestures. And
there is a growing functionality of the application to control the
knowledge of sign language, by incorporating the architecture of
the student knowledge model and teacher functions model, allowing
the selection of the next test tasks depending on the individual
achievements of users.

Keywords: sign language, mechanism of recommendations,
adaptive phrasebook, learning applications.
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