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KOHTEKCTHO-ACOIIATUBHUM HIJIXIJ 10 ABTOMATHA30BAHOI'O BUITPABJIEHHS
OPDOOTPAPIYHUX IIOMMWJIOK

Beryn

XapakTep TOCTaHOBKM Ta UUISXM BUPILICHHSA 3afadyi aBTOMAaTH30BAaHOTO  BHUIIPABIICHHS
opthorpadivHAX MOMHIIOK y TEKCTOBHX [aHUX PI3HATHCA Yy 3aJEKHOCTI Bijg MacmTaby Ta MpU3HAYECHHS
BINMOBIAHUX iHpoOpMamiifHnX cucteM. OCHOBOIO (PYHKIIOHYBaHHS OLNBIIOCTI aBTOKOPEKTOPIB €
BUKOPUCTaHHS MOP(HOJOTTYHMX MOJENeH YacTUH MPUPOJHOT MOBU Ta PE3yNbTaTiB CHHTAKCHUYHOTO aHAIli3y
KOHTEKCTY CJI0Ba 3 MOMIIKOI0. [lepeBipka y3ropKeHOCTi 3a 3MICTOM BapiaHTiB BHUIIPABJICHHS CIIOTBOPEHOTO
clioBa 3 HOro KOHTEKCTHHM OTOYEHHSM, K IMPAaBHIIO, HE BXOAWUTH A0 (PYHKIIOHATRHUX MPOQITiB cucTeM
peanbHOro Yacy yepe3 BUCOKHH CTYIIHb CKIaIHOCTI anropuTMiB ii pearnizarii.

CydJacHi OCATHEHHS y rajy3i CTBOpeHHs lingware n03BoJsIFOTh BUBECTH Ha SIKICHO HOBHM DPiBEHb
BUpIIICHHS 3a/1a4i BCTAHOBJICHHS] CEMAHTHYHOI BiAMMOBITHOCTI BapiaHTIB BUIIPABICHHS CIIOTBOPEHOTO CIIOBA
HOro KOHTEKCTY. Y MdaHidi poOOTi MOBOIUTHCS MOIIIBHICTh BUKOPUCTaHHS KOHTCKCTHO-aCOI[IaTHBHOTO
miaXoAy A0 BiAOOpy BapiaHTiB BUIIPABJICHHS MiJ Yac MpoBeAeHHs ophOoKOpeKIii B pealbHOMY 4aci, a TaKoxX
MIPOTMIOHYETHCS MOAUDIKAIlS 3aralbHONPUIHITOT CXeMH KOPEKIIl A MiJBUIIEHHS TOYHOCTI BHITPABIICHHS
ophorpadiTHIX TOMUIOK TPUKIATHIMH TPOrPAMHUMHE 3aCO00aMH 13 TIOKPAIIEHHSIM YaCOBHUX XapaKTEPUCTHK
po0OTH OCTaHHIX.

CyuyacHuii cTaH Mpo6JieMHu MO0y 10BU MPOrPaMHHUX aBTOKOPEKTOPIB

Ha choromuimHiii JeHb OUIBIIICTH CHCTEM aBTOMATHYHOI 00poOku TekcTiB (AOT), 30Kpema
0p(HOKOPEKTOPH, HPAIIOIOTH BiJIOBIIHO 10 KIACUYHOI MOCIIIOBHOT CXEMH aHaJi3y naHuX (MOp(hOJIOTIYHMIA,
CHHTAKCUYHWH, CEMaHTHYHUI piBHI aHANi3y, NMPUYOMY «PE3YIbTATH KOXXHOTO TMOMEPEIHbOTO PIBHA €
BUXIJIHOW 1H(oOpMamiero s HacTynHux» [1]). 3BiacH, mepeBipka CeMaHTHYHOI Y3rOMKEHOCTI BapiaHTIB
BUITPABJICHHS 13 KOHTCKCTHMM OTOYEHHSM CIIOTBOPEHOT'O CJOBa (SIKIIO BOHA B3araii mnepeadadeHa) mae
PO3MIIIYBaTHCS HANPHUKIHIN anroputMy opdokopekitii [2]. Asne, He TUBISYNCH HA CydacHHH MpPOrpec y
raiaysi moOymosu lingware, po3poOHHMKH CHCTEM pEalTbHOr0 dYacy HaWdJacTilmie B3araigi yHHUKAKOTh
BUKOPUCTAHHS CEMAaHTUYHOTO aHaji3y JaHUX Ta BiJJIAIOTh IEpeBary MiJBHIIEHHIO €EeKTHBHOCTI poOOTH
KOPEKTOPIB 3a paXxyHOK CTBOPEHHS HOBUX aJTOPUTMIB (OPMAILHOTO MiIOOPY BapiaHTIB BUIPaBIECHHS
CIOTBOpeHOro cioBa. Ha xanp, y Takuid crocid He BIAETHCS ICTOTHO MOKPAMIMTH TOYHICTH OTPHMYBAHHX
pe3yibTaTiB, TOMY KOPEKTOPHM MOBEPTAIOTh KOPHCTYBadyeBi CIMCOK YCiX BapiaHTIB BHIIPABICHHS, SKi
3aJI0BOJIBHSIOTH (POPMAJIbHUM KPUTEPisiM OJIM3bKOCTI CIIiB, aje 3a 3MiCTOM HE BiANOBIIalOTh KOHTEKCTY [3-
5]. ¥V takux BUNagkax oCcTaTOYHUI BUOIp BipHOrO BapiaHTY MOKIAJA€THCS Ha JIIOAUHY.

Mix tum, ¢axiBui y ramysi noOynosu cucreM AOT HaromomyooTs Ha BiACYTHOCTI (DyHKUIOHAJIBHOI
130JILOBAHOCTI €TalliB aHaNi3y MPUPOJIHOMOBHOTO TEKCTY. 3TiTHO LLOT0, MOP(OIOTiYHUI aHai3 MOXe He
JMIIe HaJaBaTH BUXIJHI JaHi ISl CHHTAaKCHYHOTO Ta CEMAHTHYHOTO aHaji3y, aje i BHKOPUCTOBYBATH
pesyibraté ix pobotu [6-9]. 3Biacu, Ha AyMKy aBTOpIB, MOPYLICHHS KJIACHYHOI CXEMH aHali3y TEKCTY
MOBUHHE CIIPHUATH BUKOPHCTAHHIO Y TIOBHIM Mipi MOXIJIMBOCTEH CEMAaHTHYHOTO PiBHS aHaJi3y TEKCTIB JJIs
MiZIBUIICHHST TOYHOCTI Ta IIBUAKOCTI poOOTH TMpOrpaMHOro 3abe3neveHHs] BUMpaBlieHHS opdorpadivyHux
HOMMJIOK.

Buxinna cxema aBTOMaTH30BaHOT0 BUNIpaBJieHHs opdorpadgidyHuX MOMHIOK

3arajpHONIPUIHATA CXeMa aBTOMAaTHU30BaHOI KOpekuii crorBopeHoro cioBa [10] mepenbauae
peaizariro:
- eTary BUCYHEHHS TirmoTe3 (BipOTiJHUX BapiaHTIB BUIPABIICHHS TIOMHUIIKN) i
- eTamy TIepeBipKH TiNOTe3 Ta YXBaJeHHS OAHI€] (IEKUIBKOX) 3 HHUX SK BHIIPABICHHS, IO
NPOMOHYETHCS MPOrPAMOIO 10 BHECEHHS.

Ha mepmomy erarmi mociiIoBHO BUKOHYIOThCS ni0Oip IEPBUHHOT MHOXWHHU BapiaHTIB BHIIPABIICHHS
13 CJIOBHUKa Ta nonepedus @irempayis 1 Bmicty. [lns peamizaiiii JaHOTO €Taly BUKOPHUCTOBYIOTHCS
Haunpocmiwi Ta Hauweuowli METOIM TIOUIYKY BapiaHTiB KOpeKuUii cioBa (Hampukian, migdip rimortes 3a
KpuTepieMm anb(akoy, TOBKUHH CII0Ba, 30iry mepioi Jiitepu ciosa toiio) [10].

Ha npyromy erami BHKOHYEThCS TepeBipKa TiNoOTe3 Ha MOAIOHICTH JO CIIOTBOPEHOIO CIIOBAa 32



neBHUMHU KpuTepismu. TyT 3anisHi Oinbl ckradwui, ane, BOAHOYAC, 1 OUIBII mouni METOON aHalizy Habopy
rimore3 (HampuKiIa, BicTanb penarysanns B.Jlesenmireiina) [5, 10, 11].

TakuM 9ynHOM, YMOBHE BiJHECEHHS METOIB BH3HAUYEHHS BapiaHTIB BUIIpaBIICHHS opdorpadidanx
MTOMMJIOK JIO TICBHOT'O €TaITy Mporecy oppOoKOpeKIlii 3MiiCHIOETLCS Ha OCHOBI 1X XapaKTePUCTHK (IIBUIKOCTI,
TOYHOCTI TOIIO).

3 inmoro 0OKy, BCi METOIH MEpPEeBipKHU rirmore3 BumpasieHHs (Ha 000X eramax) Mo CBOIH CyTi €
¢inbTpaMu 3aJaHOl MHOXXMHHU CIiB, a/Jpke B pe3yjbTaTi 3acTOCYBaHHS KOXXHOTO 3 HHUX BigOyBaeThbcs
3BY)KEHHsI IOTOYHOT MHOYKHHHU BapiaHTIB KOPEKIMii CIOTBOPEHOTO ClioBa. 3 OrJIsiAy Ha Ie y AaHill poOoTi
MPOITOHYETHCS BHECTH YTOYHEHHS B TIOJIAHHS BUXIIHOI cxeMu opdokopekiii (quB. puc. 1): OymemMo BBaxaTH
TaKWM, IO BIJHOCHUTHCS IO €Tally BUCYHEHHS TilOTe3, TUIBKM METO[ IMig0opy TinoTe3 BUMNpPABICHHS i3
CJIOBHHUKA; yCi K MeTOU (iNbTpallii MHOXXHHU CJTiB, OTPUMAHOI Ha MEPIIOMY €Talli, IEPEHECEMO JI0 JPYTroro
eTarny — eTany HepeBipKH TilmoTes.

TTin6ip rinores BUIpaBIICHHS i3 CJIOBHHKA 32 IEBHUM (DOPMATIbHUM

I. Bucysenns rinores KputepieM (OMH €AUHUN METOM)

BunpasieHHs (Whyp)

* dopmainbHi METO/IU MEPEBIPKY TiroTe3 Ha MOAIOHICTh 10
CIIOTBOPEHOT'O CJIOBA

II. ITepesipka rinore3
BHUIPABJICHHS Ha MOMIOHICTH
10 CIIOTBOPEHOT'O CIIOBA 32
(hopManbHUMU O3HAKaMHU Ta
YXBaJICHHs BapiaHTIiB
BunpasieHH (Wrer)

Puc.l. BuxigHa cxema BunpasJieHHsI opdorpagiyHuX MIOMHIOK

Jus omniHkK e(eKTUBHOCTI pOoOOTH MPOrpaMHUX 3aCO0IB MAIIMHHOI KOPEKIIii IMOMIIIOK, BBEIEMO
¢byHKUI0 GinbTpanii 3a1aH0T MHOKWHH CJTiB 33 TIEBHOIO 03HAKOIO.
Busnauenns 1. ®yukuisn filter:W, -»W, nHasuBaeTbest QinbrpomM MHOKMHA W, , KO 3a ii

JIOTIOMOTO0 3 eJeMeHTiB W, MpoBOANThCS (OpMyBaHHS MHOXHHHU ciiB W, , SKi BiATIOBiZAIOTh TIEBHOMY

y bl
KPHUTEPIiI0 CX0XKOCTI 13 CNOTBOpeHMM crioBoM error_word (W, cW, ).

filter :W, —W,, W, cW,, @
ne W,, W, - MHOXXHHH IPHPOTHOMOBHHX CIIiB.

BnactuBoctsamu nanoi pyHKIii €:
1) filter(W, UWg) = filter(W,) U filter(Wg) (2);

2) axmo W,|<Wsg
HEPIiBHICTIO t filter(W a) < t flterWg) 3);

3) npu 3actocyBaHHi komnosuiii ¢ineTpis F = filter, o filter, ; o...o filter, o filter, :W, —>W,, W, cW,

, TO Yac, HeoOX1THUMI [Tl BUKOHAHHS (UIBTpalil JaHUX MHOXHH, XapaKTePH3YEThCS

0 MHOXKHMHHM ci1iB W, BiJ] epecTaHOBKH cKianoBux filter, micusMu pesyibraT W, He 3MIHIOETHCS.

TpuBanicTh BUKOHaHHS JaHWUX (YHKIINA, HABIAKH, 3MIHIOETBCA y 3alIEKHOCTI Bif TMOPAIKY iX

3aCTOCYBaHHSI.

Ockinbkn (yHKIIi, SIKIi 3aCTOCOBYIOThCS y MeXax eTamy MepeBipku rirmore3 (auB. puc.l), €
¢inpTpaMu, iM IpUTaMaHHI BIacTHBOCTI BU3HaueHoi Buie ¢ynkuii filter.

[To3naunMo (yHKIIIO, 3a JOMOMOIOI SKOi MPOBOAMUTHCA MiAOIp TIMOTE3 BUIPABICHHS Whyp 31

CJIOBHHKA, SIK
fl Wyict = Whyps Whyp © Waice 4

Beaxxatumemo, 1110 fl 3a0e3mnedye BUCYHEHHS ONTHMAIIBHOT (32 TIOKa3HUKAMHK KiJIbKOCTI CITiB, MipH 1X

(opmanbHOT cX0%kOCTi Ha COTBOPEHE CJI0BO €rTOr_WOrd Ta IBHIKOCTI OTPMMAHHS) MHOXHHM TinoTe3 Wy,

JuTs 11 e(eKTHBHOT IIepEeBIpKU HA HACTYITHOMY eTari opdokopekilii. Yac, mpoTsArom sikoro TpuBa€ BUKOHAHHS
fl, mo3naunmo sk t; =t .
’ P (Woier)



®OinbTpH, KOTPi BUKOPUCTOBYIOTHCS HA emani nepesipku 2inome3s, T03HAYNMO
FIl = fll o fll g oo fll oo flly o fll :Wyyy =Wy, m>=1, (5)

ae fll, \WIl, -»WIIl; (i = 1,2,..., m) — GiIbTp MHOXHHH CIIiB, OTPUMAHOI y pe3y/bTaTi BHKOHAHHS
fili_y (s fll; - MHOXUHM W, ); Wiep - MHOXHHA CITiB, BU3HAYEHMX KOPEKTOPOM K MOMIMBI BapiaHTH

BUTIPaBJICHHS 3a (YOpMaTbHIUMHU O3HAKAMH X OJM3BKOCTI 0 CIIOTBOPEHOTO CIIOBA.
Bynemo BBaxatn, mo FI/ wmictuTh HeEOOXimHMI Ta JocTaTHIM HaOIp (yHKIINA, MOCTIIOBHE
3aCTOCYBaHHs ~ SKMX 1O  MHOXHHA W,  3a0e3nedye  ONTUMAlbHE  CHIBBIJHOLICHHS  4acy

m
t, =tf“1(Whyp)+ kzztf“k(vv”k—l) , BUTPAa4eHOTO0 Ha BUKOHAaHHS 3a3HAa4eHUX (QYHKUiH, Ta TOYHOCTI

OTPUMAHOTO Pe3yNbTaTYy.

OCKinbKY BU3HAYEHHS TIMTOTE3 BUIPABICHHS 3A1HCHIOETHCS IIUITXOM iX nou(yKy B CIIOBHHUKY (2 HE 3a
JIOTIOMOTOI0 O€3CIIOBHUKOBOI T'eHepallii), Mpyu BU3HAUCHHI MMOKa3HHUKIB e(DeKTUBHOCTI OpPOKOpEKIii MOKHA
NPOBECTH MEBHI Mapa’ieni 3 OliHKaMy pe3yJbTaTiB poOOTH MporpaM y Teopii iHpopmariitnoro nmomyky [12].

Busnauenna 2. 1lin mounicmio MammHAOT opdorpadiqHoi KOPEKIlii CIOTBOPEHOTO CIIOBA MATHUMEMO
Ha yBa3i BIJHOIICHHS YMCIIa 3alPOIIOHOBAHHUX OP(OKOPEKTOPOM BipHHX BapiaHTIB HamHMcaHHsS cioBa (le
oMHUI a00 HYJIB), 10 3arajbHOT KiJIBKOCTI MiAi0paHuX CIIiB.

W w
pRECISION = [ Weorr "Wrer | o

|Wretr |
e Wy, - MHOXKMHA BIpHHUX BapiaHTiB KOPEKLii CIOTBOPEHOTO CJI0BA Y CJIOBHUKY.
BignosigHo mo ¢opmynu (6), Ans TOro, moO MOCATTH BUCOKOTO TMOKa3HHKAa TOYHOCTI poOOTH
opthokopekTopa, HEOOXigHO, TMO-Tiepmie, 3a0e3NMeYnTH TOCTIHHE BXO/PKEHHS BIpHOTO CIIOBa JIO
chopmMoBaHOro MacuBy BapiaHTiB BumpasieHHA (|Wy, "W, |=1), a mo-apyre, - 3MCHILIMTH 3arajibHy

KUTBKICTB CIIB, SIKi MIPOTIOHYIOTHCS MPOTPAMOIO SIK HAWOUIBII BipOTiqHI KaHAUIATA BUIPABICHHS TOMUIKH
(Wretr)-

Micue ceMaHTHYHOI CKJIaT0BOI Y MoaudikoBaHiil cxeMi BUnpasjaeHHs opdorpadgiyunx noMuiaoK
PosrnsiHemMo MokiuBi BapiaHTH Mojudikalii BUXiIHOI cxeMU OpOKOpeKIii MUITXOM BBEICHHS 0
pi3HUX i eTamiB cCeMaHTHYHOI CKJIaI0BOI, & TAKOXK MPOAHATI3YyeEMO, SIK JaHi 3MiHM BIUIMHYTh Ha MOKA3HUKU
TOYHOCTI Ta MBUAKOCTI pOOOTH BiAMOBIIHOT MPOTrpaMHu.
dopMyBaHHSI MHOKHHH TIIIOTE3 BUIIPABIICHHS 33 CEMAaHTUYHUM KPHUTEPIEM i3 3aJlaHOTO Habopy CItiB

3iilicHIOBaTUMEMO 32 Jonomoror ¢yHkuii . .. BusHaunmo naHy QyHKUiO K (LIBTP, 33 JOMOMOTrOIO

SIKOTO BUKOHY€ETHCS BiZI0ip 13 BUXiTHOTO HA0OPY CIIiB THX JIEKCEM, IO Y3TOKEHi 3 KOHTEKCTHUM OTOYCHHSIM
CIIOTBOPEHOTO CJIOBA.

1. BucyHenns rinores

L. Bucynenns rinotes BHIIPABJICHHS 33 03HAKOIO
BunpasieHHs (Whyp) GIM3BKOCTI 10
KOHTEKCTHOT'O OTOYCHHS
* CIIOTBOPEHOTO CJIOBa
(Whypicontext)
II. TIepeBipka rimore3
BUIIPABJICHHS Ha MOAIOHICTH *

JI0 CIIOTBOPEHOTO CJIOBA 33
(opManbHUMH 1
CEMaHTHYHMMHU O3HAKaMHM Ta
YXBaJICHHSI BapiaHTIB

II. ITepeBipka rinore3
BHIIPABJICHHS Ha MOAIOHICTH
JI0 CIIOTBOPEHOTO CJIOBA 32
(opMabHUMH 03HAKaMH Ta

BHIIPABJICHHS yXBaJICHHS BapiaHTIB
(Wretr_context) sunpasieHHs (Wrer context)
a) 6)

Puc.2. Bapiantu Mmoaundikanii cxemu BunpasiaeHHs1 opporpagiyHux NoMHJIOK

I BapianT (1uB. puc. 2a) — BBeeHHsSI KOHTEKCTHO-acoliaTUBHOI GinbTpauii 10 eTanmy nepeBipku
rinore3 BUIIPaBJIeHHS.
Ockinbku ckiay xommo3uiii ¢yHknid FI/ 3a Bu3HaueHHsM (nuB. Gopmyny 5) € HeoOXimHUM Ta



JOCTaTHIM a7 epeKTUBHOI 00pOOKH TiIoTe3 BUIIPABICHHS, OyIb-5IKi 3MiHH Y HBOMY CIIPHYMHSITD 3HUKEHHS
eexTuBHOCTI poOOTH OpdoKopekTopa Xo4ya O 3a OFHMM 3 ITOKa3HHKiB. KpiM TOro, moBHa 3amiHa
dbopmanbHUX mpouenyp mnepesipku cmiB Fl/ cemanTMuyHONO f,, HEMOXJMBA, OCKLIBKH BapiaHTH

BUTIPABJICHHS MArOTh BiAINOBIaTH SIK BUMOTaM KOHTEKCTHOI OJM3BKOCTI, Tak 1 (pOpMambHUM KpPHUTEPisiM
cxoxocTi ciiB. ToMy IpoaHamizyeMO MOXIUBICT moeqHaHHs f.,,, Ta FI/ Oe3 BHeceHHs 3MiH O CKIamy

OCTaHHKOI.

FIL = fll o fll g 0.0 il o fogngo fllig 0.0 flly o flly Wy > Wrer conteqs M >=1, 7)

€ Wier contex -~ MHOXHHA CHIB, BU3HAUEHHMX SIK MOJJIUBI BapiaHTH BUIIPABJICHHS CHOTBOPEHOIO CJIOBA 3

ypaxyBaHHSIM CEMaHTUKU HOTO KOHTEKCTY.

Teepooicenns 1. Beegenns QyHkuii f,,, m0 mochimoBHocTi ¢dopmanbaux ¢(insTpiB FII copuse

niBUILEHHIO ToYHOCTI poboTu kKopekropa (PRECISION).
Josedenns. Hexait Wil ; - pe3yinbraT (iabTparii MHOXHHA W, , 13 BUKOPHCTAHHSIM KOMIIO3HULIT

dynxuiii fll;_yo...o fll, o fll; :Wp, ->WIL; (uns i =1 pons WIIi; Bukonye 6e3nocepennso Wy, ). s FlI
ta FII' Bmict WIIl,; e omnakoBuM, ajke BUXiJHa MHOXHHA Timotre3 i Habip (GyHKOid, ski g0 Hel

3aCTOCOBYIOTBCS, y LMX [OBOX BHUIAAKaxX He BIiIPI3HAIOTBCHA. fy,, 3@ BHU3HAUYECHHAM € (QUIBTPOM, TOMY
CIPAaBEUIMBUM € TBEPIKECHHA o, :WIIl;_; —WIlcont; 4, Wllcont; ; cWII;;, nme Wllcont; ; - pe3ynbrar

¢impTpanii cais 3 WIl,; 3a 03HaKOIO OJU3BKOCTI 3a 3MICTOM 1O KOHTEKCTHOTO OTOYEHHS CIIOTBOPEHOTO
clioBa. 3B1ICH MaeMO:
Wilcont; ; W AW g oy =Wy, (8)

e AW ot - dactmHa wmHOXuHH WIIl;_;, sxa Oynma BuKIrOYeHa i3 TOJANBIIOI OOpOOKH depes
HEBI/IMOBITHICTh CEMaHTHYHOMY KPHUTEPito (inbTparii ciiB.

Iepesipka muoxua WII,; Ta Wllcont;; 3a gomomoror (QYHKIIH, SKi BXOIOATH 1O CKIamy
kommo3umii FIl Ta FIlI' BignmoBimHO, MPOBOAUTKCS, MoYnHAOYH 3 pineTpy fll; !

- Wi, —Mswi, Wil e W ;

- Wilcont;_; L)Wllconti, Willcont; = Wilicont;_; .

. . il Wil,_,) = fll; Wlcont;_; ) w fll; (AW =

BUIHOBII[HO o (2) Ta (8) MO>KHA I(VV Ifl) I(\N Ifl) l( cont_out)
3aIMCcaTH: WII; =Wlicont; U fll; (AWgone o) = Wilcont; | <= WL |
BacrocyBanus Ginetpy fll;,; XapakTepu3yeThcs aHanoridHuM umHOM: WII; —Mst SWII, a Wi, cWII; 1

Willcont; %W"wntiﬂ, Wiicont;,; <Wllcont; . 3sincu flli WIE) = fil (Wicont;) U il o Il (AW o) =
W,y =Wilicont; ;U il o fIl (AWgp oue) = Wlcont, | <= WL, |

VY pe3yibTari OTpUMYEMO:
fll, (Wl ) = fll ;(Wllcont, ;) U fll ;o fll 4 o...0 fll; (AWcont_out) =
Wier =W, =Wllcont, © fll ;o fll 0.0 f“i(A\Ncont_out) :Wretr_context Ul o fll 0.0 f“i(A\Ncont_out) =

lvvretr_context| <= I\Nretr |

Otxe, BianosinHo 10 (6) BBeaeHHs cemantuunoi Gynkuii f ., 10 mocninosrocti GopmansHux inbTpis
Fl/ 3abe3neuye mipBuimeHHss touHocti pobotu kopektopa (PRECISION), 3aBnsku mpoBeNeHHIO OLIBII
perenbHOi (inbTparii rinoTe3 BUMPaBIECHHS, 1110 1 He0OXiAHO OyI0 T0BECTH.

Tyt HeoOXisHO BigMiTuTH, 10 Micue posranryBadHs QyHkuii f y xommo3uuii ¢ineTpis FlJ

cont

3rigHo 3 BractuBictio (3) dynkiii filter, He BruMBae Ha TOUHICTH POOOTH BiIIOBIAHOI IPOrPaMHU.

[Ipoananizyemo, sIK 3MIHUTBCS (6UOKOOIsi MAITMHHOTO OP(QOKOPEKTOPa NPH TOTIOBHEHH1 KOMIO3HLIT



Fll ¢pinerpom f

cont *

Teepoorcenns 2. Jlns 30epexeHHs MBUAKOMIT qaHoi MOAM(iKOBaHOI CXeMH HEOOXiqHe BHKOHAHHS
HEpIBHOCTI

t <=t
fCOﬂt(W“i_]_) f"mof”m—lo"pf”i(chont_Out) (9)

Hoeeoenna. bBynemo nopiBHioBaTH yac BukoHaHHs Fll Ta FIl', nounHaroun Bix HacTymHoi 3a fll;_;
Gyuxuii ( fll; Ta g, BiAnOBiAHO), amke yactuna fll; o ..o fll, o fll :W, , —>WII;_; € crinbHOO st 060X

KoMmmo3umii. s Toro, mo6 MmMBHAKICTE POOOTH KOPEKTOpa 3a HaBEACHOI MOIM(IKOBAHOI CXEeMOI0 Oyna
HE HIDKYOI0 32 MIBUAKICTh POOOTH BUXITHOI CXEMH, Ma€ BUKOHYBATHCS HEPIBHICTb:

Ugon Wi _p) * 2t fllk(Wiloontyy) <= 7t il Wil ) (10)

Bumie 6yno noBeneHo, mo [\Nllcontk| <=[\NIIk , Ae k = i-1, i, ..., m. ToMy, BUXOJS4HU 3 BIACTUBOCTI (YHKIIT

m m

filter (nuB.(3)), orpumyemo >t fll, Wilcont, ;) <= > t fll, WIl, ;). A mHa ocHoBi Toro, mo WIlcont,
k=i k=i

Bizpizuserbes Bin Wl na muoxuny flly o...o fll; 5 o fll; (AWgone o), i€ K >=i, MoxkHa 3pobuTn Takuit

BUCHOBOK: 4ac, BUTpaueHuil Ha ¢inbrpauito f, Mae GyTn KOMICHCOBaHHMil 32 paxyHOK TOTO, IO [EBHA
yactuHa rinote3 3 WIl;_; morpamuna 10 AW, o 1 HE Oyne obpobnstucs HacTymHUMHU (GYHKLISAMH, IO 1

BijioOpakeHo y 3amuci (9).
BukoHanHI0 HepiBHOCTI (9) clipusTUME HEBHCOKA (Taka, 0 HE TIePEBHIIYE CKIATHOCTI PopManbHUX
(GiNBTPiB) CKIAAHICTD ATOPUTMY CEMAaHTHYHOI QinbTparii.

Sk Hacnioox 1 naHoro TBEpIDKEHHS MOYKHA PO3IJIIIATH TaKy 3aJICKHICTh. UM OJFKYE /10 TT0YaTKy
nociiIoBHOCTI hopmanbHuX GinkTpiB FIl po3ramoBaHo ceMaHTU4HY QYHKIIO f,,, TUM Oiiblne QyHKIiH
BXOJIATH 10 KOMIO3UIIT flly o...o fllj,g o fIlj (AWgont oyt) 3 IPaBOi YaCTMHM HEPIBHOCTI (9), i, OTXKE, TUM BHILA
IMOBIPHICTB YCIIIIHOI KOMIIEHCaLil yacy tfcont Wil )"

3BiacHy, pO3TalllyBaHHS feont HaIPUKIHII HOCJITOBHOCTI FIl (To6T0
foont© fll o fll 4 o0 fll;(Wyy,) ) He 3a0e3nedye MOKpaIeHHs MBUAKOAI OPPOKOPEKTOPA, OCKIIBKM Ha

BUKOHAaHHS (yHKIIT f.,,, BUTpadaeTbcst momaTkoBuil uyac. Omxe, Takuii BapiaHT Mojaudikamii cxemu

ophokopekIlii € OKpeMUM BHUIAJIKOM BBEACHHS KOHTEKCTHO-AaCOIIaTUBHOI (iNbTpallii A0 eramy MepeBipKu
rirnoTe3 BUMPaBIEHHS, 1 MOXKe OyTH BUKOPHCTaHUH MPU MOOYJ0BI KOPEKTOPIB, JJIsI SIKUX BUCOKHH MMOKa3HUK
TOYHOCTI pe3y/IbTaTiB Ma€ BUNIMN NPIOPUTET, HiXK MIBUAKICTH POOOTH TPOTpaMH.

TakuM YMHOM, BBEICHHS CEMAaHTHYHOro (UIBTPY OO eTamy MepeBipku rimore3 3adesneuye
MiBUIIIEHHST TOYHOCTI opoKopeKIii, a 32 BUKOHaHHA yMOBH (9) - 1 pUCKOpeHHsT poOoTu nporpamu. llpu
[OMY MHOKHHA Till0Te3 BUIIPABICHHS (POPMYETHCS NUIIXOM IMiAOOPY JIEKCEM 13 CIIOBHHUKA 32 (hOPMANLHOIO
03HAKOH CXOKOCTI 13 CIIOTBOPEHUM CIIOBOM.

PosrnsiHeMo iHmmi BUnagok Moaudikaiii cxeMu aBTOMaTH30BaHo1 0pPOKOpeKLii, KoJn BU3HAYCHHS
BapiaHTIB BUIIPABJICHHs €rror_Word mounHaeThest 3 BukoHanus f.,,, (tooto konmu f. ., BukoHye poab fl i,

BIITIOBIHO, PO3TANIOBaHa HA €Talli BUCYHEHHS TIiIIOTE3).

II BapianT (nuB. puc. 20) — BHCYHeHHsSI TiloTe3 BHIPABJEHHS 32 O3HAKOI CEMAHTHYHOL
6JIM3bKOCTI /10 KOHTEKCTHOTO OTOYEeHHSI CIOTBOPEHOT0 cJI0Ba Error_word.
HeoOxigHo 3a3HauMTH, 0 NpU BBeAeHHI f., 3amicte fl 1o eramy mepeBipku rimore3 mMae OyTH

Jnojana GyHKIs (UIbTpalii MHOKWHH BapiaHTIB BHIIPABICHHS 32 (OPMaIbHAM KpUTEPIEM, BIAMOBIIHO 10
SKOT'0 BHUKOHYBAJIOCS BHUCYHEHHs rinore3. Lle BMOTHMBOBaHO THM, LIO BiJICYTHICTH MEPEBIPKH JIEKCEM 3a
KpuTepieM MmoaiOHOCTI 10 error_word, siky peanizoByBana fl g gac migOopy rimores i3 CIOBHHKA, MOXKE

HEraTUBHO BIUIMHYTH Ha TOYHICTH poOOTH OphOKOpPEKTOpA.
OxpeMo TOTpPIOHO 3YNMUHUTHCS HA TOMY, MO e(EeKTUBHE BHCYHEHHS TilOTE3 BHIPABICHHS 32



03HAKOK CEMAHTHYHOI OJNHM3BKOCTI JI0 KOHTEKCTY CIIOTBOPEHOTO CJIOBAa MOXJIMBE JIMIIE 32 YMOBHU
BUKOPUCTAHHS KOPEKTOPOM SIKICHO YKJIJICHOTO JIEKCHKO-CEMaHTHYHOTO CIOBHUKA. [led MiHrBiCTHYHWMIA
pecypc, K MPaBHIIO, Ma€ MPOCTY Ta 3p03yMily (OpMy ONHCY 3HAHP 1 MOJAETHCSA y BUTIISAII OPIEHTOBAHOTO

rpady G =Wy, E), BepmmBamu kotporo € sekcemu npupoanoi mMoBu Wi, MoB’s3ami Mik coGor0

JICKCUKO-CEMAaHTHYHUMH BifHOIIEHHAME 3 MHOxuHH £ [13]. Taka apxiTekTypa CIIOBHHKA BiJIIOBiZa€e
MIPUHLIMIIAM OpTaHi3allii mam’ATi JIOJUHH, € OJIU3BKOI0 O CEMaHTUIHOI CTPYKTYPH IPUPOIHOMOBHEX (hpa3s,
a TaKOXX J03BOJISIE KUTBKICHO OOYMCIIIOBATH Mipy OJIM3BKOCTI CIIiB 32 3MiCTOM.

Teepooicenns la. BBenenns cemantuunoi ¢yHkuii f,,, A0 eTamy BHCYHEHHS TillOTE€3 CXEMH

op¢oKopeKIlii Crpusie MiABUIIEHHIO TOUHOCTI poboTH kopekTopa (PRECISION).
Jlosedenns. BinanmpaBHOIO TOYKOIO MOBEACHHA € (hakT, IO MHOTYXKHICTh MHOXKHHA Wy conts

OTPHMAHOI [IUISXOM aHali3y BMICTy cloBHHKA (yHKIiero f ., € MEHIIO0, HiX BMICT L{IIOTO CIOBHHKA, a
3HAUUTh MOXKHA CTBEPAXKYBATH, IO Wit cont Y AWeont out =Waict - J@Hui Bupa3 € noxibuum ao (8). 3Bincu

noJiajblie T0BeACHHS Teepoicens 1a BiIOYBa€eThCS aHAJIOTIYHO JI0 IOBeAeHHs Teepdoicenns 1.

Teepooicenns 2a. Jna mpuckopeHHs (YHKIIOHYBaHHS KOPEKTOpa, ajlrOpUTM pPOOOTH SIKOTO
nepeadavae BUCYHEHHS TIOTE3 32 03HAKOK CEMaHTHYHOI OJIM3BKOCTI JI0 KOHTEKCTY CIIOTBOPEHOIO CJIOBA, Y
MOPIBHSHHI 13 KOPEKTOPOM, IO MPAIIOE 33 BUXITHOK CXeMOI0, HEOOXiTHA CTIPaBEAITNBICTh HEPIBHOCTI:

W) ~ I W) < Wl o fIL W, )~ Hilmo, o fll o WL, 00 (11)

Hoseoenns. Merta, BiAMOBIAHO A0 sSKOI MU MoAM(DiKyeMo cxemy OphOKOpEKIii, - e 3MEHIICHHS
CyMapHOT'O 4aCy BUKOHAHHA CTaHiB BUITPABJICHHA MMOMUIJIOK:

b W) F o, o Il o fl Wayp cond) <t w,,) +tf|lmo...ofII10Nhyp)' (12)

ne Whyp cont - MHOJKHHA JIEKCEM, BiIiOpaHMX 3a CEMaHTMYHMM KpUTepieM i3 crnoBHuka. llepeHecenns

MIEBHUX JIOJAHKIB 3 OJHIE] 4acCTUHH HEPIBHOCTI JO IHIIOI J03BOJIse oTpuMaTH 3amuc (11), mo 1 moTpiOHO
OyJo moBecTH.

BusnauenHs mo3uimii ceMaHTHYHOI (YHKIII Yy 3arajbHiii cXeMi MalIMHHOI OpQOKOpEKIii, sKa
3abe3neymsia 0 onmumanbHe CIIBBIIHONICHHS IIBUIKOMIT OpPOKOPEKTOpa Ta PiBHS TOYHOCTI Pe3yibTaTiB
BUIIPABJICHHSI, CJIiJ MMPOBOANTH, BUXOASYH 3 TOTO, SIKMH IPHHIMIT (OPMyBaHHS HaOOpY CIiB, OJM3BKHUX 3a
3MiCTOM JI0 3aJIJaHOT'0 KOHTEKCTY, OKJIaJIcHUI B OCHOBY PoO0TH QYHKLIT f ;-

Ha ocHoBi BiactuBocTi 2) ¢yskuii filter, a Takox 3rinHo 3 (6) MOKHA 3pOOUTH BUCHOBOK IIPO Te, IO
MOKa3HUKHA MIBUIKOCTI Ta TOYHOCTI POOOTH MporpaMHOTO 3abe3rnedeHHs OpQOKOPEKINi 3aiexarh Bill
MOTY>KHOCTI MHOXXHH CITiB, KOTPi HUM 0OpOoOISrOThca. TakuM 4MHOM, BpaXxOBYIOUH OCOOJIMBOCTI pearizaltii

feont> @ TAKOXK XapaKTEPUCTUKU TEKCTOBHX JAHUX Ta JIEKCHKO-CEMaHTHYHHUX PECYpCiB, HEBAXKKO BH3HAYHTH

e(heKTUBHUH BapiaHT MOAU]iKaIlii cXeMU OPPOKOPEKIIiT 115 KOKHOTO KOHKPETHOTO BHUITAJIKY.

Hanpukian, y KOpekTopi, o mpairoe Ha 6a3i JISKCHKO-CeMaHTHYHOTo pecypey dopmaty WordNet
3.0, a Mipy ceMaHTH4YHOI OJM3BKOCTI JI0 KOHTEKCTY OOYHMCIIOE SIK MiHIMQJIbHY 3 JOBXXHH HaHKOPOTIINX
HUISXIB BiJ 3aJaHOTO CJIOBA JI0 €JIEMEHTIB KOHTEKCTY 3a CTpyKTyporo rpady G, ceMaHTHUHY (YHKI[IFO
JOLIIBHO 3aCTOCOBYBATH Ha €Tari BUCYHEHHS Til0Te3 BUMPABICHHS.

3pobuMo JeKiibka peMapoK BiTHOCHO IOJANBIIOr0 BUBYCHHS KOHTEKCTHOOPIEHTOBAHOTO MMiJXOTY
JI0 BU3HAUCHHS BapiaHTiB BIIPABJICHHS CIIOTBOPEHOIO CJIOBA.

1. 3anmydeHHS eJEeMEHTIB CEMAaHTUYHOTO aHAIi3y TEKCTY Ha MOYATKOBHX KPOKaX MpOLecy KOpeKLii y
’KOJHOMY pa3i He BUKJIFOYAE MOJAITBIIOTO MPOBEICHHS CHHTAKCUYHOTO Ta CEMaHTHYHOTO aHai3y Tekcry. Lle
TIOSICHIOETHCST THM, 1110 TIOMHJIKH, SIKi TIEPETBOPIOIOTH CIIOBO Ha IHIIY JIEKCEMY, KOTpa IIPHUCYTHS Y CIIOBHHUKY,
MOXYTh OyTH BHUSIBJIEHI Ta BHUIPABJICHI BUKJIIOYHO HAa CHHTAaKTHKO-CEMAaHTHUYHOMY PiBHI aHaji3y TEKCTY.
OTxe, 3 TOYKH 30py PO3POOKH KIiHIIEBOTO TPOTPAMHOTO TPOJYKTY TNPAKTHYHHH IHTEpEC CTAaHOBUTH
BUBYCHHS MOJJIMBOCTI BHUKOPHCTaHHS JOIOMDKHHX JIaHWX, OTPMMaHuX Mix 4ac op(doKopexilii, Ha
HACTYMHUX KPOKax aBTOMAaTH30BaHO1 0OPOOKH TEKCTY.



2. ABTOpH BBaXKalOTh, IO c(EPOI0 3aCTOCYBaHHS MiAXOLY OO BHCYHEHHs TillOTE3 BUIPABICHHS 3a
CEMaHTHYHUM KPHUTEpIEM, Yy MeXkax fKoi BiH € e(eKTHBHUM, € aJrOpuTMH poOOTH iH(pOpMaiiHO-
nomrykoBux cucteM (II1C).

[To-nepie, KOpeKwis CIiB y TaKOMY BUNAAKy HE MOTpeOye CHHTAKCHYHOTO Y3TOJDKEHHs BapiaHTIiB
BunpasieHHs, apke 11 [I11C BaxxTuBUM € BU3HAYEHHS 0a30BO1 (POpMHU CIIOBA.

ITo-mpyre, y poii KOHTEKCTY MOXYTh BHUCTYIIATH BCi CJIOBa 3amuTy. BiZHOCHO HeBenWKa KiJIbKICTh
cniB y 3amurax (~ 71% 3anuriB ckiagaioThes 3 2-4 ciiB [14]) He € mepemkoior IS 3aCTOCYBaHHS
CEMaHTHUYHOIO aHaji3y, TOMY IO HaBiTh OJHE BipHO HallMCaHE KIIOYOBE CIOBO MOXKE BU3HAUUTH 001aCTh
TIOITYKY BapiaHTiB BUIIPABJICHHS.

[To-Tpere, kopucTyBau mix 9ac ckiagaHasa 3anuty 10 I[IC HamaraeTscst BUKOPHCTOBYBATH KITFOYOBI
CJIOBa, sIKI HaWOINBII aJeKBAaTHO BiOOpakarTh 1Oro iH(opMaliiiHy MmoTpedy Ta € MaKCUMAaIbHO
CEMaHTHYHO HABAHTAXEHHMH. 1OMY IMOBIPHICTh MIBHAKOI Ta TOYHOI OOpOOKH TOIIYKOBHUX 3aIlUTIB €
BHCOKOIO.

3. Ausroput™u pobotu lingware gacto € eBpUCTUYHUMHU 1 0a3yIOThCS HA EMITIPUYHHX JTOCIIKEHHSX
[7, 8]. Tomy noOWITBHUM € TPOBEACHHS MPAKTHYHOTO BHUBYCHHS 3aKOHOMIPHOCTEH Yy MOCHIZOBHOCTI
B)KUBAHHS TUITIB CEMAaHTHYHHX BiJHOIIEHP y MPOLIECI pyXy CIOBHUKOM.

4. Bu3HauyeHHs ONTHMAaIbHOI KOMOiHamii (hiIbTPIB, BUKOPUCTAHHS SKOI MOKpallyBajgo 0 pobory
op(hokopekTopa 3a MOKa3HUKaMH MIBUAKOII Ta TOYHOCTI, € 0AaraTOKPUTEPIAIbHOIO 33/1a4€l0, KOTpa HE Mae
yVHIBEpCaJIbHOTO PO3B’s3Ky. 3BificH ii MOTPIOHO BHINTYBaTH, BUXOASYM 3 KOHKPETHHX YMOB pOOOTH
IpOrpaMHy.

5. Jlns HanamTyBaHHS aBTOKOpPEKTOpa Ha poOOTYy 3 TEKCTaMH NEBHOI MpPeAMETHOI ramysi y
BiJIIOBITHOMY CIIOBHHKY HEOOXiJHO BBECTH JOAATKOBE PaHXyBaHHS CIIiB 32 KPUTEpPIEM BIAMOBITHOCTI X
TEMaTHIIi TaTy3i.

BucHoeku

OOTpyHTOBAHO JOUIBHICTh BIAXWJICHHS BiJl KIIACHYHOI CXEMH aHaNi3y TEKCTOBHX JAHUX y MeXax
MAIIMHHOTO BHIpaBlicHHS opdorpadidyHUX TMOMHIOK, a OTXKE 1 BBEJACHHS KOHTEKCTHO-aCOLiaTUBHOTO
aHaJi3y OTOYEHHSI CIOTBOPEHOTO CJIOBA JI0 OyIIb-SIKOTO €Tanmy KOPEKIIii.

JlaHo BHW3HAYEHHS TIIOKa3HWKAa eQEeKTUBHOCTI (YHKIIOHYBaHHS OPQPOKOPEKTOpa — TOYHOCTI
pe3ynbTaTiB HOro poOOTH; ITOKa3aHO, MIO, SIK 1 IIBUAKOJISA, BOHA 3aJIEKUTh BiJl KUIBKOCTI CHiB, IO
00pOOIISIFOTHCS ITiJ] Yac KOPEKIIi.

JoBeneHo (akT MigBUILEHHS TOYHOCTI Ta BU3HAYEHO YMOBH NOKPAILCHHS 4aCOBUX XapaKTEPHUCTHK
poOOTH BIAMOBIMHOI MpOrpaMy TIPH BBEJEHHI 0 CXeMH OPQOKOPEKINl M0AaTKOBOI (YHKIIi BimOopy
BapiaHTIB BHUIIPABIICHHS 32 CEMAaHTUYHUM KpuTepieM. TakuM YMHOM, IMOKa3aHa MOXIIMBICTH peaiizallii
CEMaHTHYHOI CKJIaZIOBOI B aJITOPUTMAax poOOTH Op(HOKOPEKTOPIB B peallbHOMY Yaci.

Po3rnsiHyTO nepcreKTUBHI HaPSAMKH MOJaIbIIOT0 BUBYEHHS POOJIEMH KOHTEKCTHO-aCOIIaTUBHOTO
BU3HAYEHHS BapiaHTIB BIPaBJICHHS CIIOTBOPEHOTO CJIOBA.

Jlireparypa

1. T.Ipssuyxina, H.apuyk, JL.Onekcienko CucTeMa aBTOMATHYHOTO aHAi3y YKPaiHCHKOTO
HaykoBoro Tekcty //[Ipobnemu ykpainizaiii komm’1orepiB. Te3u gonosigeii JI., 1991. ¢.19-20

2. Johannes Schaback and Fang Li Multi-Level Feature Extraction for Spelling Correction In
Proceedings of the IJCAI-2007 Workshop on Analytics for Noisy Unstructured Text Data
(Hyderabad, India - January 8, 2007) pp.79-86

3. JlaBomaukosa D.K. O6 opraHm3amiu CHCTEMHBIX clioBapeil kommbrotepubix/HTHU, cep.2. 2004. -
Ne9. —¢.31-38

4. JlaBommukoBa D.K. O KOMIBIOTEPHON KOPPEKIUH «IIOMYJISPHBIX» OMMOOK B TEKCTaX HAa PYCCKOM
s3pike. HTU. 2003, Ne9. - ¢.28-34

5. Kougpariok JI. Kopekuist opdorpadiunux momMminok B ykpaiHcbkomy tekcti // IIpoGuemu
yKpaiHizanii komm'torepi: Marepianu 2-1 mixknap. koHd. (JIbBiB, 29 BepecHs- 1 xoBTHS 1992 p.) /
Iacturyt kxibepueruxu im. B.M.I'mymkosa / P.I1. basuneBnu (Bigmn.3a suil.), M.M. OHonpieHKO—
K., 1992. —c.51 —-55

6. Mapuenko O.0. ANropuTMH CEMaHTHYHOTO aHANI3y TPUPOJAHOMOBHHX TEKCTIiB: JIuc.KaHI1.(i3.-Mar.
Hayk:01.05.01/ KHY im. Tapaca llleBuenka. — K., 2005. — 150 c.



10.
11.

12.
13.

14.

JleontbeBa H.H. «llonurexct»: nHpOpMaUMOHHBIA aHanu3 nonuTudeckux TekctoB. HTU cep.2.
1995¢c. 4-17

benonoro I'.I'., HdyranoBa WN.C. u np. OxcrnepuMeHTalbHas CHCTEMa AaBTOMAaTH3HPOBAHHOIO
oOHapyXeHUsl U ucnpasieHus opporpaduueckux ommbok B Tekcrax/HTU. Cep.2. — 1984. - Ne3. —
c.20-22

Bonmapenko M.®., Ocpika A.D. Apromaruueckas o0paboTka HMH(GOpPMALUU HA €CTECTBEHHOM
sa3pike. — K.: YMK BO, 1991. — 144c.

MammuaHOe moHnMaHne TeKcToB ¢ ommbOkamu/B.C.Daiin, JI.U.Pybanos. — M.:Hayka,1991. — 151c.
Muxaitmok A.YO., 3a6onotus T.M. KomGiHOBaHM MeTo[ BUIIPaBICHHS OpQorpadiuHux MOMHIIOK
y TeKcToBUX jJaHux // BicHuk XMenbHHUIIBKOTO HAIliOHAILHOTO yHiBepcuteTy. — No2. — T.2. — 2007. —
C.21-26.

[Nermak M.M. Hapucu 3 komn.iinrBictuku: MoHorpadis. — Yxropoa:3akapmarts, 1999. — 200c.
baspl 3HaHmit mHTEINEKTyabHBIX cuctem/ T.A.l'aBpunopa, B.®.Xopomesckuit — CII6: Ilutep,
2000. - 384 c.

Jlanmp J1.B. Iouck 3Hanmii B Internet / [Pen. A.B.Cnerio]. — M. u ap.: [Inanekruka, 2005. — 271
c.: mi., Tabn.. — (Ilpodeccnonansuas padora)



