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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTyaJbHOCTH mNpodaeMbl. Ha ceromnsmueM jstane pas3sBUTHS HayKH,
TEXHUKHU U KyJIbTYphI MIPEANOUYTEHUE OTAAETCS Mpoleccam o0paboTKu MHPOpMAIIHH,
KOTOpPbIE 3aHMMAIOT JUAUPYIOIIME TO3WLMHA B Ipolecce OOIIECTBEHHOIO
IPOM3BOJICTBA M TMPOHUKAIOT BO BCE CQepbl NEATEIBHOCTH uejoBeka. MeTonbl u
cpencrtBa 00paboTku MHGOPMAIMM HAa ECTECTBEHHOM S3bIKE MPUOOpPETalOT BCE
Oonplliee 3HAUYEHHE - OT MPOCTEUIIUX CUCTEM TMOJATOTOBKH JOKYMEHTOB JO
MH(OPMAIMOHHO-TTIOMCKOBBIX CHUCTEM, CHCTEM MAIIMHHOIO TEpeBOJia U MpOTrpaMm
OOILIIEHUSsI Ha €CTECTBEHHOM si3bike. HeoObualiHO MMMPOKHI CIEKTP MPUIIOKEHUH, TaK
WIM MHAYe, B COUYETaHUU C 00pabOTKON TEKCTOB Ha €CTECTBEHHOM si3bike. I yOuHa
WX MPOHUKHOBEHHUSI B CTPYKTYPY TEKCTa TAK)Ke pa3IuyHa.

B 3aBucuMoctH OT HEoOXOIMMOM TIyOMHBI NPOHUKHOBEHHUS B CTPYKTYpPY
TEKCTa, 3TH MPOTrpaMMbl OOBIYHO PabOTaIOT C OJOKaMHU, KOTOPbIE COOTBETCTBYIOT
BCEH WJIM YacTO MEPBOM YaCTH CIEAYIONICH MOCIe0BaTEIbHOCTU 00pabOTKH TEKCTA:
OYKBBI BXOJIHOI'O TEKCTa — CJIOBAa — (Ppa3bl — CMBICT — ... — HOBBIA CMBICTT —
CTpyKTypa (ppa3 — 3HaUeHHs CJIOB — OYKBBI BBIXOJHOTO TeKcTa. IlepBhIM m1arom
00pabOTKH €CTECTBEHHO-S3bIKOBOI'O TEKCTA SBJISIETCS OJIOK OMO3HAIOLIUN pa3InyHbIC
(bopMBI CJIOB — 0JIOK MOP(OJIOrMYECKOr0 aHAIU3a.

Bo MHorux mporpammax paboTarommx 00pabOTKOW €CTECTBEHHOTO S3bIKa
070Kk  MOp(OJIOTUYECKOTO aHalu3a SBJISETCS HEOOXOAMMOM YacThl0 U 3TO
MOKa3blBAET  aKTyaJlbHOCTh  3adaud. Cucrema TpeOyeT, dYTOOBI  MOIYJb
MOP(OJOTUYECKOr0 aHajau3a MPOrpaMMbl HE3aBUCUMO OT O0bEMa TEKCTa JIOJKHA
paborath OBICTPO U 3PPEKTUBHO.

K Takum co3maBaeMbpiM — ajdropuTMaMm MPEISBISIOTCS 0o0Jiee  KECTKUE
TpeOOBaHUsI, TAKUE KaK MOTPEOHOCTHB MEHBIIIEH MaMsATU U BBICOKON CKOPOCTH, YeM
Ha U3BECTHBIE AJITOPUTMBI.

B oaToM HampaBieHun ~airopuT™Mbl  MOPGOJIOTHUECKOTO  aHaIM3aTopa
KBIPTHI3CKOTO $I3bIKa IIMPOKO HE MCCIENOBaHbI, MO3TOMY CO37aHue (GopMaabHOM
rpaMMaTUKH, MAIIMHHOIO  MEPEeBOJA, OKCIEPTHBIX CUCTEM HAa  OCHOBE
MOP(OJIOTUYECKOr0, CUHTAKCUYECKOTO0 M CEMAaHTHUYECKOr0 aHAIM3aTOPOB OCTAETCA
AKTyaJIbHOM 3a/1a4eil.

CBsi3b TeMbl JHCCEPTANMH C HAYYHBIMM NPOrpaMMaMH M HAYYHO-
HCCIeA0BATEIbLCKMMHU padoTaMu.

PaboTa Obuia BeimosHEeHAa B OIICKOM TEXHOJIOTMYECKOM YHUBEPCUTETCUMEHU
akameMuka M.M. AnpiiieBa B paMkax MexXayHapoaHoro nmpoekta TEMPUS -544319
— TEMPUS -1 - 2013 — 1 — FR — TEMPUS-JPCR*“Professional Master's Degree in
computer science as a second competence in Central Asia” (PROMIS).

Heab wuccieqoBaHusi: TENbI0 HCCIENOBAHUS PAOOTHI SIBISETCS CO3JAaHUE
MaTeMaTUYeCKOM  MOJIETM  aBTOMATHYECKOro  MOP(OJIOTMUECKOT0  aHaju3a
KBIPTBI3CKOTO SI3bIKA, KOTOPHIA OMTHUMHU3UPYET OOpallleHrne K ONEepPaTUBHON MaMsATUU
BKJIIOYAIOIIMN  JIUTBUCTHYCCKHE MOJICTH, a Takke pa3paborka dOQPEeKTUBHO
paboTamux Ha MEPCOHATBHBIX KOMITBIOTEPAX MPUHITUIIOB, AJITOPUTMOB U TIPOTPAMM
Ha OCHOBE MPENJIOKEHHOW MOJENHM M UCIOJb30BaHUE ATOTO MOIYJSI B MPUKIAIHBIX
porpamMmax, CBsI3aHHbIX C 00pabOTKOI TeKCTa.
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3agaum uccjie10BaHus
- O030p cymHIecTBYIOUIMX MNpPOrpaMM MOP(HOIOrHYECKOTO aHaIUu3aTopa, KOTOPhIE
3 (HexTUBHO pabOTAIOT HA COBPEMEHHBIX KOMIIBIOTEPAX;

- Cozpnanne MOp(HOIOTHIECKON TaOIHUITBI U CIIOBAPS JISl KBITBI3CKOTO SI3bIKA;

- Pa3paboTtka cTpykTypsl 0a3bl JaHHBIX MPU PEIICHUH 3a/1a4 MOP(OIOTHIECKOTO
aHaIn3a;

- Pazpabotka maremaruueckoil Mojenu MOpPGOJOTHUECKOro aHaiu3aTopa s
KBIPTBI3CKOTO SI3bIKA;

- Ha ocHoBe mMaTemaTnueckoil MOJIENIN CO3/JaHUE AIrOPUTMa MIPOTrpaMMBbI MOJTHOTO U
TOYHOTO MOP(OJOTUYECKOTO aHajdn3a. A TakKe Ha OCHOBE MOJICNH HCCIETOBaHHUE
3aJ1a4 HOpMaJM3alHUH CJIOB;

- Pa3paboTka mporpamMmbl MOPQOJIOTHYECKOTO aHanu3atopa B cpene Embarcadero
RAD Studio XES3.

HayuyHast HOBH3HA!

% Pazpabotan Monenb MOP(HOIOTHYECKOTO CTPOEHUS KBIPTBI3CKOTO  SI3BIKA,

OCHOBaHHBIN Ha pa30UeHuHU cI0BO(OPM Ha ONpEEesIEHHOE KOJIUYECTBO YacTel

C UCIOJIb30BaHUEM TpaBui. Ha oCHOBe MpejioKeHHON Mojaenu pa3padoTaH

ITOPUTM HAXO0JIEHUS HOPMAJIbHOU (DOPMBI CIIOBA.

» Briepeble pa3paboTaHa CTpyKTypa cJioBapsi, OO€CIEeYMBAIOIIAS TOJYYUTh

OCHOBBI CJIOBa 3a OJHO OOpallleHue K MamsATH KOMIIbIOTEPA. DTO JTOCTUTAETCA

32 CYET CO3/JaHMs BPEMEHHOIO MacchBa [UJIi XpaHEHHs W 00pabOTKu

OTCOPTHPOBAHHBIX CJIOB U3 0a3bl JaHHBIX. A TaKXe CO3JaH AJITOPUTM IOMCKa

CJIOB B TaKOM CJIOBApe;
¢ Co3gaHa mareMatudeckass Mojieib MOP(OJIOTHYECKOTO aHalu3aropa U Ha

OocHOBe Mojenu anroputm mporpammbl «NLP». PeanuzoBannas mporpamma

UCIOJIB3YeT MOP(OJIOrHUYECKU CIOBaph KBIPIBI3CKOIO SI3bIKA, KOTOPBIN

COCTOMT U3 15 ThIC. JIEKCEM.

IIpakTHyeckass 3HAYMMOCTb. B pE3yJbTaT€ MCCIECIOBAHUS CTPOEHUS

€CTECTBEHHOTO s3bIKka OblJa CcO3J4aHa MOJYJb CHUCTEMBI, OCYIIECTBISAIOIIAS
aBTOMATUYECKUN MOP(OJIOTUYECKHUI aHAJIM3HA EPCOHATBHOM KOMIIBIOTEPE.
DTO mporpaMMHOE OOECeuYeHHE MO3BOJISIET MOBBICHUTH HAJEKHOCTh IMOMCKOBBIX
CUCTEM M CHUCTEM YIPABJICHUS JOKYMEHTAaMH, a TaKK€ MCIOJIB3YET S3bIKOBYIO
CTaTUCTHKY, TEKCTOBbIE (PparMeHThl JUIsi KOHKPETHBIX CHUTYyallMi, TaKuX Kak
CUHTAaKCUYECKUU aHAJIN3, CCMAHTUYECKUN aHAJIN3, MAIITMHHBINA NIEPEBO, SKCIIEPTHHIC
CUCTEMBI U T. [I.

Pe3ynbraThl paboOThl BHEAPEHBI B PadOTy 3JIEKTPOHHON OMONMOTEKH IS
MOUCKOBBIX TMporpamMM OIICKOTO TyMaHUTApHO-TIEIarorMYecKoro HWHCTUTYTa, B
yueOHbIli  mpouecc  OHICKOrO — TEXHOJOTMYECKOTO  YHUBEPCUTETAa  MMEHH
M.M. AnpiiieBa, a TakXke MPOBEPEHbI M MOJYYEHBI MOJOKHUTEIbHBIE OT3bIBBI OT
HKCIIEPTOB HAI[MOHAJIILHOM KOMHUCCUU 1O TOCYAapCTBEHHOMY SI3bIKY IIPH MPE3UICHTE
Koipreizckoit Peciy0iauku.
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IKOHOMHMYECKAasi 3HAYMMOCTD MOJy4eHHBIX Pe3yJabTAaTOB.

B  pesynbrare guccepranMOHHOM ~— paboThl  pa3paboTaHa  MporpaMmma
MOP(OJIOTUYECKOT0 aHAIU3aTOpPa KBIPTHI3CKOTO s3bIKa W B XOJA€ paldOThl ObLIM
paccuuTaHbl JKOHOMHUYECKHE ToKazarenu U dPEPEeKTUBHOCTh pa3zpaboOTaHHOI
cucteMbl. C momouipio GOpMysa paccCUUTAId HKOHOMHYECKYIO 3()PEKTUBHOCTH
IPOrpaMMbI, KOTOPBIH cocTaBisieT 35465,52 comoB.

OcCHOBHBIE I0JIOKEHUS JUCCEPTALNH, BBIHOCUMbIE HA 3aLIUTY:

1. KonuenryanbHas cxemMa padoTbl MOP(HOIOrHYECKOT0 aHAIU3aTopa;
2. AITOpUTM ONTUMHU3ALUUA MOP(OJIOTHYECKOTO aHAIIN3a,

3. @peiiM-Moieh POPMUPOBAHUS TPAaMMATHUECKUX (HOpM;

4. Marematnueckasi MOJIesIb MOP(OJIOTUN KBIPTBI3CKOTO SI3bIKA;

5. Anroput™m (GYHKIIMOHUPOBaHUS MOP(OIOTHUYECKOTO aHaU3aTopa.

JIMYHBIA BKJaJ cCOUCKATEJI.

[TocTpoeHHbIE MaTeMaTHYECKHE MOJEIH MOP(OJOTHYECKOro aHaIU3aTopa U
QITOPUTMBl TIPOTPaMM, a TaKXKe pe3yJbTaThl, HMMEIOUIME HAYYHYI0 HOBU3HYU
IIPE/ICTABICHHBIE B JAHHOW pa0boTe, MOJy4YeHbl JUYHO aBTOpOoM. HaydHble COBETHI 11O
MOCTPOEHUI0 MOP(OJIOTHYECKOr0 aHATU3aTOPA JUIsl KBIPIBI3CKOTO S3bIKA MOIYYEHBI
or  mnpodeccopa, aA.puwrH.  T.CagpikoBa.  HayyHomMy  pyKOBOJMTEIIO
CarpibaeBy A.J[>k. mnpuHajyiexar oOImiass IOCTaHOBKAa 3agad MW OOCYXKJCHHE
MOJIYYEHHBIX PE3YyJIbTaTOB.

AnpoGanuu pe3ynbTaToB HcCaeR0BaHUsA. OCHOBHBIE HAay4HbBIEC PE3YJIbTAThI
paboThI, AOKIaabIBAIUCH aBTopoM Ha VIMexmyHapomHoi koHdepennuu «Turklang
2016» (bumkek, 2016), VIIMexnynapoaHoi koudepeniun «Turklang 2017»
(Kazanb, 2017), VII wmexnyHapomHoii koHbpepeniuu «Turklang 2018y,
MOCBSILIEHHON KOMIBIOTEPU3ALMM S3bIKOB TIOPKCKMX HapoaoB (Tamkent, 2018), Ha
KoH(pepeHunu mnocBsuieHHoW 75-netuto  M.Taraesa (bumkek, 2018), Ha
pecryOIMKaHCKONW HaydHO-TIpakTU4YecKod KoHpepeHiun «DU3uKo-TEXHUYECKHE
npoOembl B 00pazoBaHuu U Hayku» (Om, 2018).

IlonHoTa OTpameHWsi Ppe3yJbTATOB JUCCEPTALMH B MNYOJHKALUAX.
OcHOBHBIE pE3yNbTAThl JUCCEpTallMd OTpakeHbl B 13 pabGortax. M3 HUX 5
omyOnukoBaHbl B Poccuiickux sxypHanax, kortopsie Bxoaut B PUHII, 6 crarbu
OITyOJIMKOBaHBI B XypHanax, pekomenayembix BAKom Keipreizckoit Pecyonuku. A
TaKk)Ke MOJy4YeHO CBUAETEIbCTBO KhIprbi3naTeHTa Ha MNpOTrpaMMHOE OOecrieueHue
“NLP Mopdonornueckuii ananuzarop’.

CTpykrypa u o0bem padorhl. /laHHas nuccepTralMoHHas padoTa BKIIOYAET
BBEJICHHE B pabOTy, OCHOBHOE COJIEpaHUE B MATH TJIaBaX, 3aKJIIOYEHUS, CIIHCOK
muteparypsl U3 93 HamMeHoBaHuid u 4 mpuioxeHus. OCHOBHOE colepx aHue
JUccepTaluu u3jioxeHa Ha 137 cTpanuiax u conepxut 9 tadnui, 33 pucyHka.

ABTOp BbIpaKaeT TIIyOOKYyI0 NPU3HATEIBHOCTh HAYYHOMY PYKOBOAMTEIIO
JOKTOpY (PU3MKO-MaTeMaTUYecKux Hayk, mnpodeccopy AOayransl JKyHycoBHUY
CaTpi0aeBy 3a LICHHBIE COBETHI U YKa3aHUs MOJyUYE€HHBIE TP BBITOJIHEHUU PaOOTHI.



OCHOBHOE COAEP XAHUE PABOTHBI

Bo BBeeHHM pa3bICHSIETCS aKTyaJbHOCTb TEMbI JUCCEPTALIMOHHON padoTHI,
NPUBEICHBl 1ENW, 3aJa4yd W HayyHas HOBHM3HA, NPaKTUYECKas 3HAYMMOCTh
pe3yJIbTaTOB UCCIEA0BAHUN, & TAK)KE OCHOBHBIE MOJIOKEHUSI, BHOCUMBIE HA 3aILUTY.

IlepBasi riiaBa JEMOHCTPUPYET BaKHOCTHMOP(OJIOTHMUECKOrO aHaau3aTopa
JUisi pabOThl C BXOJHBIMU JaHHBIMH. J[JI1 JTOCTMOKEHHS TOCTABJICHHBIX IIEJei
W3YYEHBI IPUMEHSIEMbIE METOBI 151 paHee HCCIICIOBAHHBIC
MOP(OJTOTUYECKHETIPOTPAMMBl U aHAJIM3UPOBAHBI WX MPEUMYIIECTBA M HEAOCTATKH.
OnpeneneHsl 3aa4y UCCIAEAOBAHUS.

Wzydyenuss B o6macté 0OpabOTKHM €CTECTBEHHOTO S3bIKAa IPOBOIUINCH
KbIprbizckumu yueHbiMu T. CagbikoBbiM, H. Mcpaunosoit u I1. ITlankoBbiM. [lepBeie
paboThI B 3TOM 00s1acTu caenanbl T. CaabIKOBBIM.

Kazaxckue yuennsie A.A.llapunbaes, J[[.P. PaxumoBa, VY.A. Tykees,
K.M. )KymaHOB MOCBITHIM CBOU PabOTHI JIJIsi CO3JaHUsI KOPITyca Ka3aXCKOTO S3bIKa
u JI.P. PaxumoBa B cBoeil paboTe pa3zpboTana aaropuTM MaIIMHHOTO TIEpPEeBOjia C
PYCCKOTO Ha Ka3axXCKUW A3BIK. 3]IeCh OHA UCIOJIb30Baja TaOJUIly CpaBHEHHI
MOP(OJIOTUU JBYX S3BIKOB.

KpynHble mnpakTUyeckue MPUKIANHBIE CHCTEMBI  CO3[IaHbl  HAayYHBIM
KOJUIEKTUBOM POCCUMCKHUX yueHHBIX B riase I.I'. benonorosa, M.I'. ManbkoBckoro,
N.A. bonpmiakoBa, FO.JI. Anpecsna, O.C. Kynarunoii, 1. A.barmanosa, /[.Bapra,
B.H. Bonkosa, E.P. [lo6pymunoii, X.®. NcxakoBoii, E.A.Ka3zakoBa u B.A. Ty3oBa.
B.A. Ty30B cBoM pabOThl MOCBATHI K CO3AaHUI0 (POPMAIbHOW MOJEIN PYCCKOTO
s3bIKa OCHOBAHHBIN Ha MpaBWiax. MHorue paboThl PyCCKUX YUEHBIX HANpaBJICHbI Ha
uccnenoBaHusi GIEKTUBHBIX SI3IKOB.

Vuensie K. Altintas, 1.Cicekli nccnenopamu Typenckuii s361k, JI. CynaiiMaHoOB,
A. T'atnatynmun Ttarapckuid, A.C. TaHTyr W JIpyrue TIOPKMEHCKHE SI3bIKH.Y YECHBIC
J.Hankamer, L.Karttunen, Koskenniemi,H.Trost wuccremoBanu HeMenckuii wu
AHTJIMACKHUE SI3BIKU.

Bo BTOpOIi ri1aBe ObUTH TPEICTABIICHBI MATEPHAIIBI U METOJIbI, UCTIOIb3YEMBbIC
B PELICHUHU MMOCTABJICHHBIX 3a4a4.

O0BbeKkT wmuccieaoBaHusA. OOBEKTOM HMCCIENOBAaHUS SABIIETCS  METOMbI
MOpQoJIOTUYECKON 00pabOTKH TEKCTOB HA €CTECTBEHHOMSI3BIKE.

IIpeamer wuccaenoBaHMs: H3YYCHHE CTPOCHUS CIOBO(OPM KBIPTHI3CKOTO
A3bIKa, CO3JaHUE MPOrpaMMbl ABTOMATHYECKOTO MOP(OJOTHYECKOro aHalu3aTopa
JUIsl 00paOOTKU €CTECTBEHHOIO TEKCTA; BU3yain3alus MOpP(QOIOrHYECKUXIAHHBIX, C
XOpOIIMM JIOCTYIIOM K CJIOBApIO, XPAHSIIETOCS Ha ECTKOM JUCKE, METOIbl U
ITOPUTMbI MOP(OJTOTUYECKOT0 aHATIU3a U HOPMAJIU3AIH CJIOB;

MeToabl ucCaeA0BAHUA. Ui PEIICHUS MOCTaBJICHHOW 3a/Jaud MPUMEHEHBI
MeTO/bl MOP(OJIOrMYecKOro aHanu3a. Mcnonb30BaHbl AIEMEHTBI MOJIEIUPOBAHUS
JUISL TIOCTPOCHUSI MATeMaTUYECKUX MOJIENICl, OINUCHIBAIOIIUX JIMHIBUCTUYECKHUE
3aKOHOMEPHOCTH, a TaKKe METO/IbI 00BEKTHO-OPUEHTUPOBAHHOTO
MpOTrpaMMHUPOBAHUSL.

B Tperbeii riaaBe mpemnaraeTcs pa3pabOTaHHBIE METOABl OpPTaHU3AIMH
CJIOBAps1, TIO3BOJISIFOIIUIN C TIOMOIIBIO OJTHOTO OOpaIeHusl K XpaHAImEeMycsl B TTaMATH
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KOMIBIOTEpA JaHHBIM TOJydyaTh HeoOxoaumble wuHGopMmanuu. Ilpeanaraercs
QJITOPUTM CO3JIaHUA CJIOBApPS U MOUCK JJAHHBIX B 3TOM CJIOBApeE.

N3BecTHbl 1O KpaliHel Mepe Tpu crocoba co3laHus MOp(dOIOrHYecKOro
aHanuzatopa: (1) aHanmm3atop, OCHOBaHHBIM Ha CcJIOBapb, (2) aHaNIM3aTop,
OCHOBAaHHBIA Ha TpaMMAaTHUKy Oe3 ciioBaps U (3) aHanu3aTop Ha 0a3ze rpaMMaTHKU U
CJIOBApA.

Kak wu3BeCTHO, KBIPTBI3CKHI $I3bIK BXOJUT B TPYIIY arrjitOTHHATUBHBIX
S3BIKOB, TJI€ HOBBIE CJIOBa OOpa3ylOTCs C TMOMOIIBIO CIOBOOOpPA30BATEIbHBIX
appukcoB, a wux rpamMmMmarudeckue Gopmbl - ¢ moMomblo  apdUKCOB
CIIOBOM3MEHUTENFHBIX. 3/1eCh K OCHOBE CJIOBa B COOTBETCTBHH C IIpaBHJIAMU
CHHTapMOHM3Ma MpHOAaBIAIOTCA OKOHYAHUS pa3HOM orinacoBkd. Hampumep:
T00+HJ=T00, TOO+HBIH=TOOHYH, YU+HBIH= YIAYH U T.JI.

B KBIprbI3cKOM SI3bIKE TEKCTOBBIE (POPMBI CYHIECTBHUTEIBHBIX 0Opa3yloTcs ¢
NOMOUIBIO JOBOJIBHO CTPOTMX IPaBHWJI arrilOTHHALMK MOP(EM, KaKk 3TO MOKa3aHO B
¢dpeiim-mMonene cienyromero Buaa (puc.l). Ilpu 3tom y3mbl MoAenu ykas3blBalOT Ha
pasHble COCTOSIHUSI MOP(OIOTHH CYIIECTBUTENBHOI0, a JUHUM COEIUHSIOUINE 3TU
y31bl — Ha KOHKPETHbIE KaTeropuu HMMEH CYyIIEeCTBUTENbHBIX. N- 3TO OCHOBa
UCCJIEyEMOT'O CYLIECTBUTENIBHOTO.

O

+PL +POSS_1SG

e \»Q\>O/'O

+INT
+PL +GEN

Puc.1. ®peiim-moaens hopmupoBanus GOpM CIOB CYIIECTBUTEIBHBIX

Ha 6a3e atoit (hpeiiM-mMoenu paccMoTpuM nipeaukaT ¢pynkmuto word(X,y), rue
X-TANl 00beKTa, )—MHOXKeCcTBO aduKcoB. 3maech mnpeaukaTr Word omnpeaenset
OTHOIIICHWE MEXAy OCHOBOW u addukcamu. PaccMOTpeHHYI0 MOMAEIb MOXHO
MPEICTaBUTH CICTYIONTUM 00pa3oM:
word(N,SG); word(kumen, SG)
word(N,P, POSS_1SG,GEN,INT);word(xumen,P, POSS_1SG,GEN,INT);
word(N, POSS_1SG,1GEN);word(xumen, POSS_1SG,1GEN);
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word(N, PL, ABL, 2SGF, PL, INT); word(xumen, PL, ABL, 2SGF, PL, INT)

Takum 0Opa3om, IpHU pacCMOTPEHUH MPUHIIMIIOB pabOThl MOP(OIOTHUECKOTO
aHaJIM3aTOpa €CTECTBEHHOI'O TEKCTa HEOOXOIMMO YUECTh CJIECTYIONIUE ITAIbI:

1. Pa3nenenne BXOAHOTO TEKCTa HA rpaMMaTUYecKue (POPMBI CIOB.

2. JleMmatu3anusi TEKCTOBBIX (DOPM CJIOB B UX CJIOBAapHYIO (hopMy.

3. Pa3zpeneHue UENOYKU CIIOBOM3MEHHUTENbHBIX a(pPUKCOB HAa KOHKPETHBIC
adPUKCHI.

4. BoisiBnenue MOpQPOIOTHIECKUX MTPU3HAKOB KaxA0T0 U3 ad(HUKCOB.

PaznuyaroT nBa mMoAxoAa K pEUICHHIO 3a7ayd MOP(OJOTHYECKOTO aHaIu3a
CIIOBOOPMBI, a HMMEHHO: «CIpaBa HaJeBO» U «cieBa HampaBoy. [Ipu mepBoM
MOJIXOJIE JIEAETCS MOMBITKA BBIJCIUTH KOHEUHYIO YacTh CIOBOGOPMBI, TOXOXKYIO Ha
MHOKECTBO a(PUKCOB, M TMOCIE MPOBEPSETCS HAIWYHE OCTABIICWCS HAYAIbHOM
gacTuB cioBape. [Ipu BTOpOM NOJAXOJE [elaeTcs INOMbITKA HAWTH B CIOBape
HEKOTOPYIO HayaJlbHYIO YacTh LIETIOYKH, a 3aTEM IPOBEPUTH, UTO OCTaBLIAsICS MpaBas
4yacTb 00pa3yeT BO3MOXHBIN AJi1 JaHHOM OCHOBBI KoMILIeKkce adduxcos. [Ipu oboux
NOJIX0JaX B cllydyae HeyJaudu INOUCKa, NPUXOJIUTCS MOBTOPATH APYroe pa3zdoneHue
CJII0BO(OPMBI.

Kak mpaBuino, omnpezneneHrue cIoBapHOW MH(POpPMALUU SIBISETCS UIMTEIbHON
onepanueil B Mop(hosornuyeckoM aHanuse. TouHee, MOSBISIETCS JI0JITOBPEMEHHAs
paboTa AUCKOBOro mpocrpaHcTBa. [103ToMy mepBbIM U BTOPBIM CHOCOOOM SIBIISIETCS
HEOOXOJMMON 3a/iaya MO COKpPAILEHUIO JOCTyNa K JMCKOBOW MaMATH KaK 4YacTH
MIOJIHOTO 1IMKJIAa aHaJIu3a CJIOBA.

[TockonbKy cpenHsis JUIMHA CJIOBAa B HAYYHO-TEXHUYECKOM TEKCTE COCTAaBJISIET
or 7 no 10 cuMBOJIOB, MOAXOJA «CjJ€Ba HAmpaBo» MoOXKeT uMmeTh 10 cchUlOK Ha
cioBapb. Kak mpaBmiio, MOAXOA «CIpaBa HajeBO» TpeOyeT 3HAUYUTEIbHOIO
KOJIMYECTBA CCHUIOK Ha CJIOBapb, KOTOPBINA SIBISETCSI BHIOOPOM 3TOIO0 KOHKPETHOTO
METO/Ia MIPU BBIMOJIHEHUH MOPQOJoruueckoro ananuzaropa. OHaKo, 0 CpaBHEHUIO
C HampaBjJ€HMEM CIIpaBa HaJeBO, IOAXOJ «CJe€Ba HAampaBO» HMEET MHOI0
MPEUMYIIECTB MO CPABHEHUIO C MPOCTOTON pean3alri U BO3MOKHOCTSIMH.

Takum o0Opa3zoMm, 3ajaya MakCHUMaJbHOTO COKpALICHHs dYHciia OOpalleHuid K
JUCKY sBIIAe€TCA akTyalbHOH. KoHEUHO, B JaHHOM CiIy4yae Ba)KHBIM SIBISIETCS
CO3/1aHUE OAXOIIEeH 0a3bl JaHHBIX U YIPABICHUS UMU.

IHocTpoenne Mopgosroruveckoii 0a3bl JTaHHBIX

ba3a gaHHBIX — 3TO MHOXECTBO JAaHHBIX, YAOBIETBOPALIMX MOTPEOHOCTAM
N0JIb30BaTeNsl. DTU JaHHbIE COPTUPYIOTCS M XpaHITCS B BHJE TaOJIUIbI, KOTOPHIM
yIpaBisieT cCUcTeMa ynpaBieHus 0a3aMu JaHHbBIX.

B nanHoe Bpemsi MMeeTcs MHOKECTBO CHCTEM YIpaBieHHs Oa3aMH JaHHbBIX:
SQL, MySQL, Oracle, Access. Pabotath ¢ OoJbliuM 00BEMOM JaHHBIX BCET.Ia
TPYAHO W pa3HbIE CHUCTEMBbI MMEIOT CBOM TpeuMyllnecTBa. B Hamem ciydae s
00pabOTKH E€CTECTBEHHOTO s3bIKa M TPOBEPKH MPEIJIOKEHHOTO alropuTMa Oblia
co3naHa B cpeae Embarcadero RAD Studio tectupyromas mporpamma. 31€Ch MBI
UCIOJIb30BaIM cpefy ACCESS [uist paboT ¢ JaHHBIMH.

VY nac umeercs Tpu Tabnuibl (OCHOBBI, apUKCHl U YACTU PEYM) U CBA3MU
MEXIy dTUMHU Tabiuiamu (puc.2):



sozdor
i Kog
sozdor
id_st

mucholor
# Kog
mucho
id_st
maani

5T
i Kog
1D_st
name

Puc.2 Cxema maHHBIX

Kak BugHO W3 cXeMmbl JaHHBIX, MBI OyJeM paboTaTh C TpeMs OTACIbHBIMHU
TaOJIMIIaMH, KOTOPBIE CBSA3aHbI MKy COOOM KITFOUEBBIM IOjIeM it_St.
OnTuMu3anus ajaropurMa MopgoI0ra4ecKoro aHajan3a

Jlist ontuMm3anuy paboThl CUCTEMBI WM COKpAIEHUS YUCiIa OOpalleHud K
JTUCKY MBI HCTIOJB30BAJTH ATOPUTM CIIEAYIOIIETO BUIA:
1. Beigensiem u3 0a3bl JaHHBIX CJIOBA, KOTOPhIE HayalbHbIC JBE OYKBBI COBIIAJAIOT C
HAYaJIbHBIMU JIByMsSI OYKBaMU BXOJIHOTO aHAJU3UPYEMOTO CJIOBAa MO METONY ‘“‘cieBa
HarpaBo’.
2. Co3gaeM BUPTYaJIbHBIM MacCHUB JIJI1 COXPAHEHUS JAHHBIX.
3. Haxonum ocHOBY cli0Ba UCIIOJIB3YsI METO/T “‘CITpaBa HaJIEBO .
4. UToOBI onpenenuTh TpaMMaTUYECKYI0 KaTeroputo ad(GuKcoB OyJeM HUCIOIb30BaATh
tabauiy “mucholor’u3 6a3sl gaHHbIX. KoinuecTBO uTepanuii 3aBUCUT OT JJIMHBI
OKOHYAHHSI.
5. B kauectBe pesynbTaTa MOJIYyYUM TEKCTOBYIO (GopMmy (ppeiiM-Monaenu, KOTOPbIA
MPEJICTABJICH HA PUCYHKE 1.

Kak mpaBuio, Mopdembl Kak ceMaHTHUYECKas SAMHMIIA SI3bIKAa COCTABJISIOT OCHOBY
cI0BO(OPM M JIEKCEM. B KBIPTBI3CKOM SI3BIKE MUMEETCS YEThIPE OCHOBHBIC TPYIIIIBI
addurcoB. Jlms HAXOXKIACHUS OCHOBBI CJIOBA HCIIONB3YIOTCS HIDKECICAYIOIINE
MHOkecTBa ah(HUKCOB.

O0o03HaunMm uepes Pj, 2oe i=1, 2, 3, 4, mHOXecTBa ap(PUKCOB.

TepMuHabl YKa3bIBAIOT HA CIEAYIONINE KOHKPETHBIE MHOKECTBA!

P; — MHOXecTBa Tpex3HaUHbIX aQHUKCOB;

P, — MHOXecTBa ahPUKCOB MPUHAIIICIKHOCTH,

P3 — MmHOXXECcTBa a(hUKCOB yKa3bIBAIOIIMX JTUIYHOCTH,;

P4 — MHOXecTBa afeKHbIX aQ(PUKCOB;

Ecnu X eP;, To st Beex i = 1, ..., 4 anemenToB nonyuaum Pj(X).

Ecnu cnoBo X eW, To 0603Hauum yepe3 W(X).

Ecnu cnoBo X €Q, To 0603Haunm Q( X).

Torna Hamu npasuina A—H u3MensieTcs no ciaeayronmM Gopmynam.

JlonyctuM J11000€ CITIOBO Z COCTaBJIeH W3 OyKB Xo+ X1 + X2 +..+ X« (X —
MaKCUMaJIbHOE KOJIMYeCTBO OYKB) I =K, X=X, TO MOJy4uM CICAYIOIIUN aJIrOPUTM
HAXOXKJEHUSI HOPMAITLHOM (hOPMEI CJIOBA:



1-mar

2-1ar

3-1ar

4-1ar

5-1mar

6-1ar

P,(x) -» Q(z\x), Zz=2zZ\x E N, xj_p, + - +xi_1+x; #P;
n = length(P;)
P, (x) - Q(z\x), z=2z\x €N,
Xi—g +Xi_1 +x; ¥ P,

A=

Py(x) > Q(z\x),z=2z\x € N,x;_, + x;_1 + x; + P;
Xi—2 + Xi-1 + X; * P4_

P;(x) » Q(z\x),z=z\x €N,
Xi_g +Xij_1 +x; ¥ P,

B =

(Py(x) - Q(z\x),z=2z\x EN,
Xi—g +Xj_q +X; F P;
P;(x) > Q(z\x),z=2z\x €V
P;(x) » Q(z\x),z=z\x €N,
Xi—n + -+ Xi_1 + X; #F P3
\ n = length(P;)

( P,(x) - Q(z\x),z=2z\x €N,
Xi—n + -+ Xi_1 + X; #F P1
P;(x) » Q(z\x),z=z\x €V,
Xi—n + ---+xi_1 +xi = P4_
P,(x) » Q(z\x),z = z\x €N,
\ xi_n+---+xi_1+xi=ﬁP3

P,(x) » Q(z\x),z=z\x €N,
Xip +Xj_14 +X; F P3
Py(x) » Q(z2\x),z=2z\x €V, xj_p, + -+ x;_1 + x; = P
Xi—n + .-+ Xi—1 + X * P4_

E =

P,(x) - Q(z\x), z=2Z\x EN,
Xi—n + -+ Xi—1 + X * P1

P;(x) » Q(z\x),z=2z\x €V,
Xip+ o+ xi_1+x; =P,

F =
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{-mar
P,(x) » Q(z\x),z=2z\x €V,
Xi—n + ~-+xi_1 +xl- = P1

“ TP - 0\, z = A\x €V
Xi—n + -4 Xi-1 + X = P4_
8-mmar
P3;(x) » Q(z2\x),z=2z\x €V
H= xi_n+---+xl-_1+xi :P4_

P;(x) » Q(z\x),z=2z\x €N,
Xi_p +X;_1 +x; + P3
[Tocrme »TOro mara ocTaHaBIMBAaeTCs MPOBepka ap@HUKCOB, €CIIM IPOBEpPKa
HEYCIICIIIHAsI, TO BO3BpaIacMcs K IepBoMy Imary. TakuMm oOpa3oM, MOJYIHUM OCHOBY
CJII0BO(OPMBI.
B uerBepToOii riaBe omnuchiBaeTcs (opMmalibHas MareMaTH4ecKas MOJEb

KBIPTBI3CKOTO SI3bIKA C OCOOCHHOCTSIMH MOP(OJOTUUECKUX CTPOCHHM, a Takxke
CTPYKTypa TMpOrpamMMbl, pa3paOOTaHHBI aBTOPOM, Ha OCHOBE JAaHHOW MOJEIN
(puc.3). IlpuBenensl anropuT™Mbl MOPGOIOTHYECKOTO aHATU3aTOpa U HOPMaTU3AlUN
CJIOB.

Mopdoaoruyeckue kareropuu. VX mepedeHp omnpenensercsa CIEIyOMAMHA
KaTerOpUsIMHU:

1. Umsa cymecTBuTebHOE — NOUN:

Kareropusi uncsia — Number

1. EnuncTBeHHOE ymcio — Singular

2. MuoxectBenHoe uncio — plural

Toru:

1. SG <=>¢g

2. PL <=>JIAp

Kareropusi nputsizkatebHocTH — P0OSSessive

EnuncTBeHHOE ymcio — singular:
1. mepBo€ U0 €AUHCTBEHHOTO uncia- 1% person singular possessive (‘my”),
2. BTOpOE JIUIIO EMHCTBEHHOTO yncia- 2"%ersonsingularpossessive (‘your’),
3. BTOpOE JHUII0 eMHCTBEHHOro Yncanack. - 2" person sing.poss. formal (‘your’),
4. TpeThe NUII0 eAUHCTBEHHOro yncia- 3" person singular possessive (‘his/her/its’),
MmuoskecTBeHHbIN aaex — plural:
5. mepBOeE JIMII0 MHOKECTBEHHOTO unciia - 1% person plural possessive (‘our’),
6. BTOpOE JIMII0 MHOKECTBEHHOT0 uucia - 2™ person plural possessive (‘your’),
7. BTOpOE JINII0 MHOKECTBEHHOTO 4ncia Jack.- 2" person pl.poss. formal (‘your’),
8. TpeThbe JIMI0 MHOXKECTBEHHOTO uKcia - 3" person plural possessive (‘their’) u T.1.
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Puc.3. Moaens co3nanus CyleCcTBUTEIbHBIX

MaremMaTH4YeCKO€e MOeJIHPOBaHNE MOP(OJIOrHH KbIPTBI3CKOT0 SI3bIKA

Msb1  obo3Hayaem cioBoopMy B J0OOOM  arrjlOTHHATUBHOM  SA3BIKE
CTPOKOH S;; = X1 X5 ... Xp, TAC Xi (I1=1,2,...,N)sIBISIETCS YICHOM COOTBETCTBYIOILETO
andaButa A, a N SBISETCS KOIUYECTBOM OYKB (TO €CTh JJIMHOW CTpOKH). B Hamem
UCCIIEIOBAHUH MBI UCIIOJIb3YEM KBIPTBI3CKHMA ali(haBUT, KOTOPBIA COCTOUT U3 36 OYKB
Y 3HaKa MMOAYEPKUBAHUS _ JUIS ITyCTOTO CUMBOJIA CIEAYIOIINUM 00pa3oM:

A4={a,0,6,2,0,€,€,01¢,3,u, 1, K,71,M,1,1,0,0,1,D,C, I, Y, Y, (D, X, Y, 4, Uk, Uf, b,b1,6,5,10,5,3, "'}
U Mbl BBENU CJEAyIOIIUEe O0O03HA4YeHHsS S, Juisi 00O3HAYEHUs MOJACTPOK JHO0OM
crpokn 1 < i <j < n:

Splisj] = x; X1 o x;

Sul:j] = x1 x5 ... x;
Sn[l] =X Xig1 X
Wcxoas w3 Hammx 0003HAYeHHH, CIenuanbHas MoacTpoka Sy[i:i+ 1] =

X; Xiy1 OOO3Ha4yaeTcs YHNOPSJAOYCHHOH mapoir OYKB  (X1,X2)i,Te CYOHMHJIEKC
i(i=1,2,...,n-1), yka3pIBaeT HAYAJIbHYIO TO3UIIUIO YIOPSIOYCHHON TMapsl B 3TOM
CTPOKE X1=Xi, X2=Xi+1 € A.

Jlis i=n ymopsaoueHHas mapa (popMUpyeTcs T00aBICHHBIM IPOOEIOM Kak
(Xn, " )i=n. Takum oOpa3om, J1to0ast CTpoka S,, = XX ... X, UMEET N YIOPSTOUCHHYIO
napy B HallleM WCCJICTOBAHUH.

JInst 3a1aHHO# yHOPSIOYeHHON TTapbl OYKB (X1,X2)j KOTOpAsk MOKET MOSIBISTHCS
B mosunuu 1 < j < ny,,,B T000H ¢GopMe KBIPTBI3CKOTO clioBa (T€  Nmax
MaKCUMaJlbHas JJIMHA CJIOBAa B KBIPTBI3CKOM SI3BIKE) W JaHHAs KOHKpETHas ¢opma
cioBa 00O3HA4YaeTcs Kak S, = X;X; ...Xp, TAe N = j, o0o3HaueHue (X1,X2)j € Sp
yKa3bIBaE€T, YTO CYIIECTBYET yHopsaodeHHas mapa (Xi,X2)iB mosunuu i (1 <i <n) B
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Sh TIPU yCIIOBUH, 4TO (X1, X2); = (X1, X2); Ona i=j. Hakonen, Mbl onpenensem emie
JBa CHMBOJIa, a HUMEHHO (m=Sn/:m] u en=Sp[m:] 4TOOBI mNpeacTaBUTH JIOOYIO
CJIOBECHYIO ()OpMY B BHJIC YIOPSIOYCHHOW Maphl U3 IBYX NOACTPOK S7* = (Gm, €m)
msiBeex 1 <m < n.

[Ipenmonokum, dYTro MHOXKECTBO L OymeT HaOOpoM BceX BO3MOXKHBIX
YIOPSIOUEHHBIX Tap OYKB (X1,X2)iKOTOPOE MOXKET MOSIBJIATHCS B JIFOOOM KBIPTBI3CKOM
cinoBecHoW Qopme g mo3unMi  i=/,...nmax. Torma L OymeT mnpoOHBIM
MPOCTPAHCTBOM U MOXKET OBITh OMPEEICHO CICAYIOIMNM 00pa3oM:

L ={(x1, x3)ilx1, x; €EAand 1 < i < Ny}

W nanee npexamnosaoxum, uto MaokectBa Gy, Ex u Ty, 2de Gk, Ex, Tk < L,1<k<Npax
IIPE/ICTABIITIOT MHOYKECTBA, OIPEICIICHHBIC CIICTYIOITUM 00pa3oM:

Gr = {(x1, x2);li =kand (x4, x3); E gmand 1 < m < Ny b
Er ={(xy, x3);li =k and (x4, x3); €Eepand 1 <m < Ny b
Tw = {(xq, x5);li =k, hy =s,lk:k], h, =s,[k+ 1L k+1], 1 <i<n,.}

Takum 00pa3oM, IS KaKI0H YHOPSIOUYeHHON mapsl (X4, X,);B MO3UIUIX (=1,2,...,n
mo0oi 3agaHHON CcloBOGOpMBI, 0003HAYEHHOW uYepe3 S, = X1X, ...X,; MOXHO
ONPEACIUTh BEPOATHOCTH HAXOXKICHUS B BBIIICYKA3aHHBIX TPU MHOXECTBA
CJIEAYIOIINM 00pa3oM:

Pr(splizi + 1] € G;) = Pr((xy, x2); € G;) = Ps((x1, x3);) (1)
Pr(splizi + 1] € E;) = Pr((xq, x2); € E;) = Pg((x1, x2);) (2)
Pr(syli:i+ 1] € T;) = Pr((xy, x2); € T;) = Pr((xq, x32);) (3)

rae, ypaBHenue (1) mokaspiBaeT, 4To yropsigoueHHas mapa (X, X;); HaXOAWUTCS B
OCHOBHOM 4YacCTH 33aJaHHOW (OPMBI CIIOBa, AHAJIOTUYHO ypaBHEHUE (2) MOKa3bIBaeT,
4TO ynopsjaodeHHas mapa (X, X,); HaxoAuTcsa B apHUKCHOW YacTH JaHHOU (HOPMBI
ClIOBa M, HaKOHEl, YypaBHeHHe (3) TMOKa3bpIBaeT, YTO YHOpSAJOUYEHHas Tmapa
(x1, X2) HAXOMUTCS MEXKAY YaCThbIO OCHOBBI U apPUKCHON YaCThIO MAaHHOM (HOPMBI
cioBa (TO €CTh, X1 - MOCJHeAHssT OyKBa 4acTH CTeOJsI, a Xp- mepBas OykBa 4acTu
adduxca).

BBuay Toro, 4tro ciaoBa KbIPIBI3CKOTO SI3bIKA COCTOAT M3 KOpHS U adPuKCoB,
CJIOBO 0003HAYUM Kak S, TOT/a B KauecTBE QYyHKIUU UX ONPEAETUM TaK:

S=R+ XL, U;,(m<8) (4),

31ech, S - nuHeiHas QyHkuus, R - ocHoBa cioBa, UM - CI0BOM3MEHUTEIbHbBIE
adPuKCHI.

N3 dopmynbl (4) BUIHO, 4TO S 3aBHCHT OT OCHOBBI, CIIOBOOOPA30BATEIbHBIXU
CJIOBOM3MEHUTENBHBIX ad(PUKCOB.

CnoBouzMeHnutenbHble aPp(UKChl MOTYT JOCTUYb IO BOCBMH, HHaY€ TOBOPS

2 oU=Uyg+ U+ Uy, + -+ Ug, (5
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Onpeoenenue 1: Ecrm Km=<, Um=< , to S ¢yHkums Oymer paBHa KOPHIO
CJIOBA, U BBOJIUMOE CIIOBO HE Pa3zeiUuTCs Ha MOP(EMBI.

Ecim mymHa rckoMoit ciioBodopmel HaxoauM depes I=length(S), To MHO)ecTBO
HalJICHHBIX CcIIOBOopOpM W3 cioBaps OO0O3HAYMM dYepe3 M U IMOJIYYHM
CerMEHTAIMOHHYO MaTpwuiry Ixm.

|
(11 aza4 .. ;)

i>1

m; 11 azza4z - ap

\1 1 as;,aum - Ay
B I[aHHOﬁ MaTpHULIC KaXKaas CTPOKa OIHa CJIOBO(I)OpMa U HUCKOMasas OCHOBa CJIOBa
HaXOJUM CpaBHHUBAA IOJIMHBI CTPOK. 3 MaTpulbl IIOJOYYHUM CICAYIOIIYIO CHCTCMY
HCPAaBCHCTB!

X1+x2+X3+"'+xlSl

xl+xZ+X3+”'+xl_iSl_i

Pemras cucremy HEpaBEHCTB MOJTYYUM MHOXKECTBO 3JIEMEHTOB OJHOM CTPOKH,
IJI€ COACPKUTCS HAanOOJIbIIIee KOJTMUYECTBO €AMHUII.
Hampumep, npu aHanmze cioBa “adanvt” U3 CI0Bapsi OCHOB HaXoJauM 6 3J€MEHTOB
MaccuBa. llocine cermMeHTauuMuM »3JIEMEHTOB MACCHMBAaHA KOMIIBIOTEPE MMOTYyYHM
CJIEAYIONIYIO MaTPUILY:

1 11 00
1 11 00
M=[1 11 00
1 11 10
1 11 10

AHaNU3Upyst 3JIEMEHTHI MAaTPUILIBI IIOJYYHM 3JIEMEHTHI 4 U 5 CTPOK AJIs

JNaJIbHEUIIIECTO aHaJIn3a.
1 1 11 O

Ml 111 o

W3 31eMeHTOB 3THUX JIBYX CTPOK CO3/1a€M OJHOMEPHBIH MacCHB U IMOJYYHM
OJTHOMEPHBIH MaccuB U3 uH 3THX cTpok L={ly, |,}. CpaBHUBas [IMHBI U €AMHUIIBI
MOJYYMM HCKOMYIO OCHOBY. B TaHOM CiTydae KOJMYECTBO CJIOB aHAIM3a PABHO JIBYM.
WHorma 3TOT moKa3aTelib JOCTUraeT Ha MHOTO OOJIbIIIE.

[TpubnmxeHHOE 3HAYEHUE TIOJIYYSHHOTO MacCHBa HaXOMM Yepe3 UTEePaIHio U
3TO UMEET CIEAYIOUINI KOJI:
For i:=1to length(L) do
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If min>I[i] then min:=I[i];

B pe3ynbrare 3TOro MexaHu3Ma MoJiyduM CTPOKY MUHUMAJIbHYIO MO JjinHe. B
HaIlleM cliy4dae 3TOoT 3JieMeHT M[5] T.e. BBINONHACTCS ClaeayroIui GparMeHT Koja:
ss2:=trim(Editl.Text);
d:=strtoint(edit3.Text);
edit2.Text:=";

1:

I:=length(ss2);

for i:=1 to 46 do

if (ss2=m[i]) or (ss2=(copy(m[i],1,length(m[i])-1))+'6")

or (ss2=(copy(m[i],1,length(m[i])-1))+"2") then

begin

edit2.Text:=m[i];

form1.RichEdit3.Lines.Add(mucho.edit2.Text);

case strtoint(m3[i]) of

1:forml.RichEdit3.Lines.Add("3am amoou');

2:forml.RichEdit3.Lines.Add('coin amoou’);

3:.forml.RichEdit3.Lines.Add("'can amoou’);

4:.forml.RichEdit3.Lines.Add("am amoou’);

5:forml.RichEdit3.Lines.Add("»muw’');

6.forml.RichEdit3.Lines.Add('maxmoou’);

7:-forml1.RichEdit3.Lines.Add('coipovix co3’);

8:forml.RichEdit3.Lines.Add('myypanouvi ce3’);

9:.forml.RichEdit3.Lines.Add("sxcanooouy’);

10:forml.RichEdit3.Lines.Add('6aiinamma’);

11:forml.RichEdit3.Lines. Add('kvizmamusi ce3');

end;

end;

$s3:=ss3+copy(ss2,1,1);

ss2:=copy(ss2,1,I-1);

if edit2. Text="then goto 1

else

if (m[i]=") then

begin

timerl.Enabled:=true;

end;

aff:=":

for i:=1 to length(ss3)-1 do

aff:=aff+ss3[length(ss3)-i];

edit4.Text:=aff;

AJaropurm Mop(oI0rH4eCKOro aHAJIU3aTopa

CooTBeTCTBYyIOIINE OJIOK CXEMBI AITOPUTMA TIPEICTABIICHHI Ha puc. 4-5.
MoskHO paccMOTpeTh 3 CTyneH! MPOoBeaeHHsI MOP(HOIOTHIECKOTO aHAIHN3A!

1. Onpenenenre TOIbLKO FPAaMMATHUYECKOTO 3HAUEHUS CIIOBA.

2. OmnpesiesnieHre OCHOBBI CIIOBA.
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3. Onpenenenne rpaMMaTHYECKUX 3HAYEHUI U OCHOBBI CJIOBA.

Pa3BepHyTO€ MM HEMONHOE HUCCIeJOBaHNE MOP(OIOTHUECKOro pa3doopa 3aBUCUT
OT IIOCTaBJICHHOM 3a1a4H.

Mopdonornueckuii aHanu3 SBISAETCA HAYATBHOM CTYNEHBIO PA3IUYHBIX 3ajad,
CBSI3aHHBIX C €CTECTBEHHBIM S3BIKOM, W IIO3TOMY €r0 TOYHOE BBIIIOJHEHHE MMEET
0O0JIBIIOE 3HAYEHUE.

MeToap1 MOP(OTOTHUECKOTO aHAIM3a MOXKHO Pa3IeuTh Ha 3 THIIA:
— aHAIM3UPOBATh CO cioBapeM ap(HUKCOB;
— aHATM3HUPOBATh C TOMOIIBIO CIOBaps aQPUKCOB U OCHOB;
— aHAJIM3UPOBATh C IIOMOUIBIO CIOBAPS CHCTEMBI CJIOB.

p /BXO,EI'HOH TEKCT/
BxogHele
OaHHbIE
/\

’

CNKY HE KOoHE

datina

Paspenenue BeloenuTe cTROKY 5
OTtnpaBka

TEHCTa Ha OT TEHKCTa
BbIXOOHOTO
I

datinas
OCHOBHOM BelyucneHue gnuHel L

NekKcemMbl

CTRDOKKW 5

Cnoeapb TIpoeepka Kaks Cnoeapb
ZoH TeECceMEL e adbdukcos

aCHOB

PezyneTart

aHanusa

OTtnpaexa pes. B | P=P+5[i) |
dain
o
Konel,
KoHey

Puc. 4. Anroputm mopdomnoruyec- Puc. 5. Anroputm moyins
KOT'0 aHaJIn3a €CTECTBEHHOI'O0 TEKCTa pa3eeHus TEKCTa Ha JIEKCEMBI

B nsToii riaBe monydaeM pe3yabTaThl TECTHUPOBaHUS Ha PabOTOCTIOCOOHOCTH
pa3pabOTaHHON MPOTPAMMBI.

Mopdonoruuecknii aHau3aTOp OEPET CIOBO B KAYECTBE BXOJHBIX JAHHBIX U
BbIpabaThIBaeT KOPEHb, & €ro rpaMMaTudeckue GyHKINH - Kak pe3yabTaT. Ha ocHOBe
Mopdonornueckoro ananuza B cpene RAD StudioXE3 Owuta cocraBieHa cucrema
aHanm3aropa NLP. BeiOpano o0bekTHO-opueHTHpoBanHas cpega RAD Studio XE3.
Cpena moaaepkuBaeT TUI UNIString, KOTopkli moaaepkuBacT aji)aBUT KbIPTBI3CKOTO
SI3BIKA.

Cucrema coctouT m3 0a3pl MaHHBIX WM MHTep(elica MoIb30BaTeNsl, MOy
MOP(OJIOTUYECKOTO aHATTU3aTOpa U CTATUCTUYECKOTO aHaJn3a.
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CocraBnennas B cpene RAD Studio XE3 nporpamMMHoe obecriedeHrne COCTOUT
u3 mporeayp u GyHKiud, kotopeie coctaBisaoT 800 cTtpok W 3anumaetr 15,7 MO
KoMITbloTepHOU naMaTu. [Ipu padote ¢ 6a3amu gaHHBIX UcHoNb3yeTca 16 MO namsiTu
U JJI TUHTBUCTUYECKUX Tabmu1 pacxoayercs 40 KO mamstu.

Takum oOpa3om, TpuKIaaHAs TporpamMma Mo MOp(OJIOTHYEeCKOMY aHAIHU3y
TEKCTOB ecTecTBeHHOTO s3bika “NLP” coctout u3z 69 dbyHkiuit u 22 MOCTOSHHBIX
napamMeTpoB. B Hauane mnporpammbl Oblla IMOCTpPOEHA KOHIIENTyajbHAas CXeMa
cucTeMslI (puc.6).

(MBEOEEAR §OPMA
GUI mETepdesc

R

IR EHEELT
Bufiop
AHANHES
Mogya moph. <:> Moayae CTAT. AEATHIA
AMATIZATOPE ] -E]J-ﬂ:lEE"
CUT amrendefic CUL i
T'pRdEERE, BEOI0JELLE
IREHELE

Puc.6 KonuenryanpHas cxema cucremsl NLP

TecTupoBaHue cucTeMbl

Cneunduka nepBoil Bepcur MOPQOJOTHUECKOT0 aHaIM3aTopa BTOM, YTOOBI
MakCHUMyM HH(OpMAIMK 3aJI0)KUTh B 0a3e JaHHBIX C OTHOCHUTEIBHO MPOCTOU
nporpaMmmHoOi yacTteio. [Iporpammuas wactepeasmzoBana B Buge GUI unTepdeiica
(puc. 7), KOTOPBI MO3BOJISET MPOU3BOANUTH 3aIPOCHI K 0a3e JaHHBIX.

17



Natural Language Processing (NLP)

Mpoaom+ats

‘ 3aKpeITh ‘

Puc. 7 Untepdeiic cucremsl

Takum o0Opa3zom, Bech TporiecC MOP(HOJIOTHYECKOTO aHAIM3a TMPEACTABISICT
co00¥ TOUCK B 0a3e JJaHHBIX SJIEMEHTOB, YJOBJIETBOPSAIOIIMX 33/IaHHBIM TTapaMeTpaM.
baza manHbIX MOPGOIOrHUYECKOTO aHaIU3aTopa COCTOUT U3 JIBYX CJIOBApeul: cloBaph
OCHOB U clioBapb addukcoB. B cioBape 0CHOB BCe OCHOBBI KIacCU(PUITMPOBAHBI 1O
MOP(OJIOTUYECKAM THUTIaM, a B clioBape ap@UKCOB XPAHITCS MHOXECTBAa THIIOB
okoHuaHni. OKOHYAHMSI TIPEJICTABICHBI B BHAE MHOXecTBa  ad(UKCOB,
00pa30BaHHBIX IT0 MOP(POHOIOTHUESCKOMY MPABUITY KBIPTBI3CKOTO sI3bIKa (pHC.8).

kon - mucho - O, -—1 aa;.:;dor - id_st -—1
1 nap KentyK, PL 2 aanamabik 2
2 nep HenTyK, PL 3 aanaw 5
3 nop KenTyk, PL 4 aanum 4
4 nep KENTyK, PL 3| aant 1
5 na KenTyK, PL 5 anm ]
P VK, 7 aambiAT 1
6 oep KenTyk, PL 8 aapubi 5
7 oep KenTyk, PL 9 aapubin 5
8 nop KENTyK, PL 10 aapubiH 3
9 nep KenTyK, PL 11 aapo 1
10 Ta KenTyk, PL 12/36a ]
P VK, 13 abas 1
11 1ep KenTyk, PL 14 a6aii 1
a) 0)

puc.8. a) 6a3a manHBIX addUKCcOB; 0) Oa3a JaHHBIX OCHOB

C napyroil CTOpOHBI, A3TH IEMOYKH OOpPa30BaHbl CIIOBOU3MEHUTEIHBHBIMU
adpukcaMu, KOTOpPbIC B arrIFOTUHATUBHBIX SI3bIKAX WHOTJA MMEIOT OCCKOHECUHYIO
MHY. B Hamem ciydae mpu co3qaHWW 0asbl JAaHHBIX MPUHSIN OTPAaHUYCHUE 10
3aMOJHEHUIO LETIOYEeK OKOHYAHUM, COCTOAIIMX He Oosiee yeM U3 BocbMU ad(PUKCOB,
YTO SBJIIETCS 0OOCHOBAHHBIM CO CTATHCTHYECKOW TOYKH 3PCHUSI.

MexanusMm paboThl MporpaMMbl MOP(OJIOTHIECKOTO aHAIHM3a 3aKIII0YaeTCs B
cienyomeM. [IporpaMmma MOpQOIOTHYECKOro aHaiu3a IMPOBEPSET BO3MOXKHOCTH
noyrydeHus: aQ(UKCATBHBIX 1IETIOYeK Ha OCHOBE MPABMII CJIEAOBAHMS auLIOMOPGOB, a
TaK)Ke€ COOTBETCTBUE THUIIA, TIOJy4aeMOW OCHOBBI HEOOXOJAUMBIM JUIsI HCTIOTB3YEMBIX
aiutomopoB  MOppOHOTOTHYECKUM TpU3HAKaM. Bcs TpeOyemast nisi paboThI
porpamMmbl HHGOpPMAITUS HAXOAUTCS B ONMEPATUBHOM MaMsITH, KOTOpast 3arpy>KaeTcs
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IpU 3aIlyCKe MporpaMMbl. TakuM 00pa3oM, OTCYTCTBYET OOpalleHne K ceTeBoi 0aze
JIaHHBIX, YTO CIOCOOCTBYET YBEIMYCHUIO CKOPOCTH OOPaOOTKH aHAIU3UPyEeMBIX
JaHHBIX.

Pa3zpabotan Momysnp aHaiW3a KBIPTBI3CKOTO SI3bIKA, KOTOPBIN BBITIOJIHSET
pa3OueHHe TEeKCTa Ha KBIPTBI3CKOM SI3bIKE HA CJIOBa, M IS KaXIOro CIloBa
yCTaHABIMBAET HOPMAITLHYIO (OPMY U MOP(OIOTUIECKUE MTPU3HAKU. Pe3ynbTaTel
aHaJIM3a TEKCTOB Ha KBIPTBI3CKOM SI3BIKE OTOOpaKAIOTCs B rpaduueckoM nHTepderice

(puc. 9).

T Mopdnornueckuil aHaA3aTOP KbIPrLISCKOTQ ASbIKa | |

®aiin  Anwanmz  Cnpaeka
TekeT gnA aHanM3a  FinaykaiTecT 1Win32 Debudifesd bt

Aanamna abuitnpayy anamaap apoes Aanamaa abuitnpayy anamaap apbers Aamamna abuitupnyy anamaap apOeis Aanampaa aduitnpayy
anamnap apObIH.

Mopcponorvmecmvi aHanM3 cnoB TekCcTa

aaman
24T aTrood

-ma

HATHIN JKeHAeMecyHYH mydecy, LOC
abufinpoyy

CEIH 8T004

bom my4e

amam

3aT aT004

-map

renTyE, PL

apbeIH

CBIH aT00H

Bom myue

aaman

3aT aTrood

_na

WATEIM wannamacvave wvaacy 1O

Ananis 3asepien

1

Puc.9.Pe3ynpTaT paboThl MpOrpaMMBbl aHATTU3aTOPA

A Takxe crucTeMa UMeeT MOYJIb CTATUCTHYECKOTO aHajn3a, I/ie BRIYUCIAETCS
94acTOTa BBIMOJHEHHSI IPOBEPKU U pa30neHus Kaxaoro ciiosa (puc.10).

HacToTa aHanKsa

KonnyecTE0 BXOOHLIX GaHHLIX

16

KonwyecTe0 cHMEONOE oGpaboTen

132

Ofwee Bpema ofpacTeu

47:10-3)

CpegHAn BpeMa oGpaoTrun 0 : : ; : : : ; : ; ; ; ; ; ;
2,47058823520412%10°(-3) 1 2 3 4 5 B 7 & 9 10 11 12 13 14 15 16

AKpRITE

Puc.10.Pe3ynbTar cTaTUCTUYECKOTO aHAIN3a
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Coznanne MOP(OIOTHUECKOTO aHAIU3ATOPa MOKA3alu, YTO KBIPTHI3CKUN S3BIK
KaK U BCE TIOPKCKHUE SI3bIKU SIBIISIETCS arTJIOTUHATUBHBIM SI3bIKOM U JIEKCEMBI SI3bIKA
COCTOSIT U3 OCHOBBI U MHOXECTBA aQ(PUKCOB.

Pesynbrarel pabotsl nporpammbel NLP moka3anu monoXHUTeIbHbIE OTBETHI U
MOJYJIH CHUCTEMBI MOTYT OBITh HCIIOJIB30BAHBI JJIi MH(POPMALMOHHO-TIOUCKOBBIX
CUCTEM U MAIMHHOTO TI€peBOJa KakK IepBble JTamnbl OOpabOTKM TEKCTOB
€CTECTBEHHOT'O SI3bIKA.

B 3akioYeHMM NpUBeIEHBI IOJYYEHHbIE B JUCCEPTALMOHHOM paldoTe
OCHOBHBIE€ HAyYHO-TIPAKTUYECKUE PE3YJILTATHI.

B npuiioxkeHnn COAEPKUTCS JIMCTUHT pa3pabOTaHHOTO MPOTPaAaMMHOTO KOJa,
aKThl BHEJPEHHS U CBUAETENbCTBO KBIpPrbI3aTeHTa Ha NPOrpaMMHOE 00ECTIEUEHHE.

BbIBO/1bI
Ilocne Hay4HOro UCCIeA0BaHUs ITOJIYYHIINA CIEAYIOLINE BBIBOJIBL:
1. Co3nansl MOJEIU oToOpaxkaromue Mop(osoruueckue CTPOEHHUS

arrJIlOTUHATUBHOTO E€CTECTBEHHOTO s3bIKa, pa3paboTaHHAs Ha MEePCOHAIBHBIX
KOMITbIOTEpAaX HOBOro rmokojeHus. [lporpamma sBisercss >QQPexkTUBHON, H3-3a
OBICTPOICHCTBUS U HEOOJIBIIION TOTPEOHOCTH B ONIEPATUBHOM MaMSATH KOMITBIOTEDA.
2. Pa3zpaborana MareMaruyeckass MOEIb MOP(OJOTHUYECKOro aHajau3aTopa s
KBIPTBI3CKOTO SI3bIKA.

3. C wucnosb30BaHUEM TPEMIOKCHHOW MOJIETN pa3paboTaH aarOpUTM ITOJTHOTO
MOP(OJOTUYECKOTO aHajM3a W HOPMAaJIM3AIlid CJIOB, a TakKKe IMPOTrpaMMHBIH
npoaykT. IlpemiokeHHbIE alTrOPUTMBI W MOJYJIW COCTaBIISIIOT YHHBEPCAIBHYIO
MOP(OJIOTUUECKYIO CHCTEMY C U3MEHEHHEM 0a3bl TaHHBIX.

4, Co3naHbl cuCTeMbl MOP(HOJIOTHYECKUX JTAHHBIX JUTSI KBIPTBI3CKOTO SI3bIKA, a TAKKe
CJIOBAaph KBIPTHI3CKOTO S3bIKa, BKIFOYarom it okojio 15000 mekcem.

5. U3-3a motpebHOCTEH mporpaMMbl MOP(OJIOTUYECKOTO aHaM3aTopa MpeIioKeHa
CTpyKTypa ©0a3bl JHaHHbIX. [Ipu ympaBieHHM ¢ JaHHBIMH TIporpamMMma JOJDKHA
oOparniarbcsi B IaMsATh KOMIBIOTEPA OJIUH Pa3 M CO3/1aTh MACCUB HEOOXOIMMBIX CJIOB
Uit 00paOOTKM TMOJY4YEHHBIX JaHHBIX, obecrmeunBas OSTUM 3PEHEKTHBHOCTD
WCITIOJIb30BAHUS MTAMATH KOMIThIOTEPA.

6. Coznmano mnporpammuoe cpeactBo “NLP”, peanusyromiee aBTOMaTHUYSCKHI
MOP(OJOTUYECKUI aHaIu3 HaJ BXOJHBIMU NaHHbIMU. [Iporpamma cocTaBieHa B
cpene nporpammupoBanus Embarcadero RAD Studio XE3.

HpaKaneCKne PEKOMECHIAIIUNA

Pe3ynbpTaThl MOJYyYEHHBIX pa0OT TNPUMEHSIOTCS KaK HadaJlbHBIA MOAYJIb IIPH
CO3JaHUM MPUKIIAJIHBIX IPOrpaMM MO0 00padOTKE €CTECTBEHHOTO A3BIKA.
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KeukenboaeBa byaxap OcmonaiueBHanblH 05.13.18 - wmaremMaTukaJbIK
MOJIeJI1600, CAHABIK bIKMAJIAp ’KaHa MNPOrPaMMAaJap KOMIUIEKCH aJAUCTHIH
O0owHYa «KpIprei3 THiIH Y4yH MOPGOJIOTrHsA/IbIK AHAJM3ATOPAYH MOJAE/IepPHH
’JKaHA aropuTMIEPMH MINTeN YbITYy» aTTyy TeMachblHAAa AaTKapbUITaH
AUCCePTANMSACHIHBIH

TAPXKBIMAJIbI
AYKBIY €63106p: MOPQOJOTUsIBIK aHAIU3aTOP, MAIMHAIBIK KOTOPYY, CTEMMMHT,
MOP(OJOTUSIIBIK  TA00, JieMMatu3aius, addukctep, ce3 (opmackl, CO3IYH
HOpMAaJJIbIK ()OPMACHI.
N3unnee o0beKTHCH: TaOUTHI TWIIETH TEKCTTEPAU MOP(OIOTHSIIBIK HIITEM
YBITYYHYH BIKMaJapbl U3WIAO0HYH OOBEKTUCH OOJIYI 3CEITENET.
N3un1eeHyH npeaMeTH: TEKCTTH HIITEN YBITYYHYH aBTOMATTBIK MOP(OJIOTHSIIBIK
aHAJIM3UHUH TPOTPaMMAcChIH TY3YYAO, aHbl (OpMaIbIK TYpae Kapoo YUyH Kepek
OOJrOH KbIPTbI3 TUJIMHUH MOPQOJOTHUSIIBIK TY3YAYLIYH H3UJIAEO; CO3IYKTY
CYHYILUTOOHYH BIKMaJIapbl >KaHa KOMIIBIOTEPJMH JCHHJE CaKTaJIraH CO31yKKe
KETKWIMKTYYJIYKTY bUlIaMAaTyyra 0aiaHbelITyy MOPQOJIOTUSIIBIK MaajabIMaTTap;
Mop¢osioruanplk aHaIU3AUH KaHa Cenepay HErn3uH TaOyyHYH BbIKMasaphl jKaHa
aJITOPUMIEPH.
Nmrne  makcaTbl: MOP(ONOTHSUIBIK  aHAJTU3aTOPAYH aJNTOPUTMJIEPUH JKaHa
MOJIEIEPUH TY3YY.
N3unnee bIKMadaphl: aiablia KOKJITaH MAaceleHH Yeuyyae MOpPQOIOTHUSIIBIK
aHAIIM3IMH BIKMAJAphl, TUHTBUCTUKAIBIK MBI3aM YEHEMIYYIYKTOPIY TYIOHIYPYYdY
MaTEeMaTHKAIBIK MOJIEN/I00  DJIEMEHTTEPH, OIIOHJOW OOBEKTKE OarbITTairan
IPOrpaMMajIOOHyH BIKMaJIapbl KOJTOHYJTaH.
Amnmaparypa: vHoytoyk Intel Core i3, Embarcadero RAD Studio XE3
MiTH Herusru HaTbIizKajgapbl: MOP(GOJOTUMIBIK aHATU3ANH MaTEeMATHKAIBIK
MOJIEJIIEPH KaHa AJITOPUTMACPU HIIENHUI YBIKThI, OHIOHAOW 3J€ MOP(OIOTHIIBIK
aHaJIM3aTOPJyH aBTOMATTAIUTBHIPBIITAH CHUCTEMAchl JKaHa KeIl KOJJIOHYJIyydy
CO3IOPAYH CO3AYTY TY3YJIOH.
N3u11660HYH HATBHIHKAJAPBIH KOJAOHYY: MILUTEIUN YbIKKAH MOP(OJIOTHUSIIBIK
aHanu3atopayH cucreMacel M.M. AzppimieB  atbiHaarel  Oml  TEXHOJIOTHSUIBIK
YHUBEPCUTETUHUH OKYY IMPOLECCUHIE KOJIJOHYYra KUPTrU3WIIN jKaHa MaMJIEKETTUK
Om mnenarorukanblk HMHCTUTYTYHYH 3JEKTPOHAYK OHMONIMOTEKachblHa MaajbIMat
u310049y MOAyJ Kartapel kupuintenad. Omonaon se Koeipreiz PecnyOnukachiHBIH
[Ipesunentune kapamtyy MamieKkeTTHK THI OOIOHYA YIYTTYK KOMHCCHSICHIHBIH
IKCIIEPTTEPH TapaObIHAH KAKTHIPHLIIHI.
Kosaionyy Tapmarel: M3WIA00HYH HATBhIMKAIAPhl KaHA WINTEINUI YBIKKAH CHCTEMa
MaIIMHAIBIK KOTOPYY, OKCIEPTTUK CHUCTEManapAa, OKyTyy JKaHa YHPOTYYdY
cucTemanap/a 6a3alblk MOIyJb KaTapbl KOJIOHYAT.
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PE3IOME

nucceprannu KeukenoOaesoit bya:xkap OcmonanueBHbl Ha Temy: ''Pazpaborka
MoJeJiell M AJrOPUTMOB MOP(OJIOrMYECKOro aHAJIM3ATOPa AJIsA KbIPIbI3CKOI0
sI3pIKa' HA COMCKaHUE YYEeHOH CTelmeHW KAaHIMAATAa TEeXHUYECKHUX HAyK 110
cnenuagbHoctu 05.13.18 - maremaTnuekcoe MoOJeJMPOBAHME, YHMCJIEHHbIE
MeTObI H KOMILIEKChI IPOrPamMM

KitoueBblie ciioBa: MOp(hoIOrHuecKkuii aHaan3aTop, MalIMHHBIINIEPEBO, CTEMMUHT,
Mop(dosoruueckuil aHanus, JemmaTtusauus, ad@uxcel, ciroBoopma, HOpMabHas
dbopma cioB.

O0BbeKT uccjieq0BaHMs: METOAbI OOPA0OOTKU TEKCTOB €CTECTBEHHOIO SA3BIKA.
IIpenmer mcciaenoBaHUsI: U3YUYEHUE CTPOCHUS CIOBO(GOPM KBIPIBI3CKOIO SI3bIKA,
CO3JaHME MPOrpaMMbl ABTOMATUYECKOTO MOP(OJIOrHUECKOro aHalu3aTopa Jis
00pabOTKH €CTECTBEHHOI0 TEKCTa; BU3yanH3alus MOPQOJOrMYECKUX JaHHBIX, C
XOpOIIMM JIOCTYIIOM K CJIOBApIO, XPAHSIIErOCs Ha MECTKOM JUCKE; METOIbl H
JITOPUTMbI MOP(OJIOTUYECKOT0 aHATIU3a U HOPMAJIU3aIH CJIOB;

Heab wucciaenoBanusi: pa3paboTKa aBTOMATHU3UPOBAHHOTO MOP(OJIOTHYECKOrO
aHaJIM3aTopa.

Metoabl mMccieqoBaHWsl: TP PEIICHWM TOCTaBJICHHBIX 3aJad B pabote
UCIIOJIb30BaHbl METOABl MOP(OJIOTHYECKOro aHaiau3a. IIpuMeHeHbl 3JIeMEeHTHI
MOJCJIMPOBAHUSA JUISl IIOCTPOCHHSI MATEMaTUYECKUX MOJEJEH, OINMCHIBAOIINX
JMHTBUCTUYECKUE 3aKOHOMEPHOCTH, a TaK)K€ METOJIbl 00BbEKTHO-OPUEHTUPOBAHHOTO
IIPOrpaMMUPOBAHMUS.

Anmaparypa: vHoytoyk Intel Core i3, Embarcadero RAD Studio XE3

ITosrydyeHHbIe pe3yibTaThl © UX HOBHU3HA: pa3paO0OTaHbl MATEMATHUYECKUE METO/IbI
U aJNrOpUTMbl MOP(OIOTMYECKOTO aHAM3a, a TaKKE€ aBTOMATHU3MPOBaHHAs CHUCTEMA
MOP(OJIOTUYECKOr0 aHATM3aTOpa U CJIOBAPh C YACTO UCIHOJIb3YEMbIMU CIOBAMM.
Hcnonb3oBanue pe3yjbTAaTOB MCCIEAOBAHUS: AaBTOMATU3MPOBaHHAs CHCTEMaA
MOp(OJIOTUYECKOTr0  aHajiu3a BHeIpeHa B yueOHbIM  mporecc  OImickoro
TEXHOJIOTUYEKCOro yHuBepcurera uM. M.M. AgnpimieBa W B DJIEKTPOHHYIO
onbnuotexy OIICKOro rocyJapCTBEHHOTO MEAarormyeckoro MHCTUTYTa B KayecTBE
MoOnyJd Toucka HMHpoOpManuud. A TakkKe Mporpamma IMOJIydusa IOJIOKHUTEIbHbIE
OT3BIBBI OT DKCIIEPTOB HALIMOHAIIBHOM KOMHUCCHH IO ['0CyJapCTBEHHOMY SA3BIKY MpPH
[Ipesunente Koiproizckoit PecryOinuku.

O0aacTtb, npumeHenusi: Pe3ynbTarhl HcciaenoBaHuss M pa3paboTaHHAs cHUCTEMa
MOTYT OBITh HCIIOJIb30BAHBI B CHCTEMax MAIIMHHOTO TEpPeBO/a, SKCIEPTHBIX
CUCTEMaXx, 00yJarouX CUCTeMaxX, Kak 0a3uCHBI MOIYJIb.
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SUMMARY

of the dissertation of Kochkonbaeva Buazhar Osmonalievna on the theme:
""Development of models and algorithms of morphological analyzer for the
Kyrgyz language" for the degree of candidate of technical sciences, specialty
05.13.18 - mathematical modeling, numerical methods and program complexes.

Keywords: morphological analyzer, machine translation, stemming, morphological
analysis, lemmatization, affixes, word form, normal form of words.

Object of the research: Natural language text processing methods.

Subject of research: study of the structure of word forms of the Kyrgyz language,
the creation of an automatic morphological analyzer program for processing natural
text; visualization of morphological data, with good access to the dictionary stored on
the hard disk; methods and algorithms for morphological analysis and normalization
of words;

Purpose of the research: Development of an automated morphological analyzer.
Research methods: in solving the tasks in the work used analytical methods. The
elements of modeling are used to build mathematical models that describe linguistic
patterns, as well as methods of object-oriented programming.

Hardware: laptop Intel Core i3, Embarcadero RAD Studio XE3

Using the results of the study: an automated system of morphological analysis was
introduced into the educational process of the Osh technological University after
named M.M. Adyshev and the electronic library of the Osh State Pedagogical
Institute as a module for information retrieval. As well as the program received
positive feedback from experts of the national commission on the State language
under the President of the Kyrgyz Republic.

Scope: The research results and the developed system can be used in machine
translation systems, expert systems, training systems, as a basic module.
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