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OBIIASA XAPAKTEPHCTHUKA PABOTbI

AKTyaabHOCTh Hccaenosanusi. [lpobnema obpabotku  kannurpaduueckoii
vHOpMaLMH, colepalueiics B PYKOMHCHbBIX CHMBONAX (TO ecTb, WHGOPMAUMH O
CTpyKTYpe rpaduueckux oOGBEKTOB H crocobe HX BOCNPOW3BENCHHWA), ABASETCS
aKTyallbHOH TpH peuleHWM 3agay oO6paboTkH NaHHBIX, B MENAroruke, MeAHUHHE:
pacrno3HaBaHHe CHMBOJIOB, 00y4YeHHE MHCbMY, KOPPEKLMS MoYepKa, BOCCTAHOBJEHHE
rpaOMOTOPHBIX HaBLIKOB H APYroOe€.

YUyUTbIBas CTOUMOCTb KOMIBIOTEPOB M CMApTAOHOB, HENOCTYMHYIO A8 MHOTHX
CNOEB HACeNIEHN, a TaK K€ NPUBLIYKY PYKOMHUCHOTO M3NOKEHHS MbICNeH, HHdbopMauus
3a4aCTyl0 TMPOROJKAET COXPAHATHCA B TMNHUCbMEHHOM BHAe. OrpoMHbie OO6BEMBI
JOKYMEHTOB, Hay4HbIX, HCTOPHYECKHX H XYINOXECTBEHHbIX MPOH3BEACHHH BCE eluE He
ouudposaHbl (UNH ouMdpoBaHbI TONBKO 1O YPOBHA rpaduueckux oObeKToB) M
OCTalOTCA BBIPBAHHBIMH M3 0OweH 0a3bl uenoBeueCKMX 3HAHWUM, AOCTYMHBIX 1A
MOMEHTAIbHOTO TOHCKA W YNANEHHOFO WCMOAb30BaHMA. B cBa3u ¢ 3THM mnpouecch
06paboTKH ¥ cOXpaHeHHs PYKOTMTMCHBIX TEKCTOB H H300paxkeHHH ABAAIOTCA NMPEAMETOM
W3yueHHs JUI1 CNELMaIMCTOB B OONAacTH CHUCTEMHOrO aHajM3a, YMpaBieHHs M
06paboTkH UH(OPMALIUH.

Takum o06pazoM, OOHMM M3 NpPUMEHEHWH MOaHHBIX HCCNEeNOBaHUH sBAsETCA
aBTOMAaTH3MPOBAaHHAs KOHBEPTALMsA PYKOMHUCEH B CHMBOJIbHbII BUA. Bo-nepebix, 370 B
COTHM pa3 TNOBBLILIAET KOMMNAaKTHOCTh HWH(OpPMalLMH (CNeNoBaTENbHO —~ M CKOPOCThb
nepenayn), CHXKAET CTOUMOCTb €€ XpaHeHHs. Bo-BTOpbIX, MOABASAETCA BO3MOXHOCTD
PENAKTUPOBAHHS, MALIMHHOIO TepeBojaa, OOpabOTKH CEMAHTHYECKHMH M APYTHMMH
nporpamMmamu. Y xoTsa ycneuHbie paboTbl B 3TOM HanpapjieHHH NPOBOAATCS CO BTOPO#H
NONIOBHHBI MPOLIOro Beka, nmpobneMa ObicTpoli U 6e30MO0YHONH OLEHKH mouepka
cerofiHa Hajieka OT OKOHYaTeNnbHOro 3akpbiTHA. OcOOEHHO aKTyalbHBIMH ABISIOTCA
noaxoabl K €€ peLIeHHIO, MPUMEPOM KOTOPbIX MOFYT CIYXXHTb HCMONIb30BAHHbBIE
aBTOPOM AJITOPHTMBbI @HAJIM3a CAMOrO MPOLIECCA MUCbMA B PEATbHOM BPEMEHH.

HzyueHue MeNKoi MOTOpPHKH uenoBeka udepe3 ob6paborky kamiurpaduueckoit
vHdopMauuH JaéT Maccy cBeaeHHii o ero dusnonorun u ncuxonorun. Mx npasuibHas
WHTEpNpeTals MNO3BOJSET AHarHOCTHpOBaTb MHorue 3aboneBaHus, NpPHHUMATh
peuwieHds o Haubonee 3¢p¢dexkTHBHbIX cnocobax MX JedeHus, peabuiIuTauMM Mnocne
TpaBM M  HEPBHbLIX PacCcTpOHCTB, IJIMTENbHOH THNOAWHAMMH, BO3JACHCTBHUA
MOBHIIIEHHON TIpaBUTALMM HWJIM HEBECOMOCTH, OOYY€HHS THUCbMY M  Pa3BUTHA
crneLHanbHbIX NPo(ecCHOHANbHBIX HaBbIKOB.

Ewé omHoi obnacthio, B KOTOPOH akTyalbHbl NOAOOHBIE MCCNENOBAHHUSA, ABAAETCA
KPHMHHAJIMCTHKA, B YaCTHOCTH — HAEeHTHHKaLMs novepka. PaspaboTaHHble METOIMKH
B NpHHLMMNE MO3BOJAIOT MEpPEeBECTH [JaHHOe HaMpaBlieHHE Ha KAYECTBEHHO WHOM
YPOBEHb — K WIEHTH(HUKALMH HEe Mo ¢parMeHTy TEKCTa, a MO OTAENbHOH JIMTEpe WU
NOFPELIHOCTAM B H300pa)keHWH OJIHOI eIMHCTBEHHOM reomerpuyeckoit durypsl. bonee
TOro, MOC/E HAKOIUICHWS AOCTAaTO4HOH 0a3bl JaHHBIX MO OCOOEHHOCTAM MOTOPHKH
MOXHO Oyzner cyauts (Mono6GHO npaBuiaM CLEMNICHHOTO HACNEAOBAHUA B TE€HETHKE) O
NPOYHUX CBOMCTBaX OpraHWiMma, SBJSIOLIMXCA HOOCTATOYHBIMH IS HAEHTHHKaUMH
JHYHOCTH.

HakoHel, caMH MeTombl HCCNelOBaHHs, WCIMOJb30BaHHble B paboTe, M noaxoa K
MaTeMaTH4YeCKoi CTOpoHe NpobsieMbl MOTYT HalTH LIMPOKOE NPUMEHEHHE B APYTHX —



KaK CMEXHbIX, TaK W COBEPILEHHO yAaNnéHHbIX — OTPAC/AX TEXHHKH M T'yMaHHTapHbIX
Hayk. Hanpumep, adanmuenas obpabomka xainurpaguueckod HHbopmauru
MpPeANnoNaraeT, YTo Ha ypoBHe (OPMHUPOBaHMA HaBbika KaaaMrpadpu NpHMEHAIOTCS
aNaNTHBHbLIE METOAMKH OOyueHHs. AHAJIOTMYHBIE PELIEHHS TMOAXOAAT U MAcCChl
TEOPETHUECKHX M TIPHKJIAIHBIX 3a/1a4, COYETAIOLHMX H3y4EHHE Kakoro-nubo npouecca H
BHSAHHE HA 3TOT MPOLECC — B €CTECTBEHHOHAYUHBIX M COLIHAIbHBIX UCCIIEA0BAHUAX, B
MHbOpMaTHKe U GHONOTHH, MPH CO3NAHHH CaAMbIX PA3/IHYHBIX HHTEPAKTHBHBIX CHCTEM.

HccnenosaHusaMy  CTPYKTYpHBIX — acrieKTOB  PYKOMHCHOIO  TEKCTa,  BKJIKOUas
kanaurpaduio, 3aHumanuce ¢ Hawana 70-x romoB XX Beka B.A. Kosanesckuii,
K.®dykyHara, pa3paboTkoii knaccHPMKATOpOB JUIA  PYKOMHCHBIX CHMBOJIOB H
KOMNbIOTEPHbIM pacrniozHaBanuem — [.E. Sln, H. 1. lopckwnit., B.JL. Apnasapos v ap. B
XXI Beke H.B. Korosuu, O.A CnaBHH HCCNeNOBajiM CKENETH3ALMIO PYKOMHCHOrO
TEKCTa ¥ METOIbl aJanTHBHOTO pacno3HasaHus, A.A. Muxaiinos, B.B. Tocthukos —
METOABI CErMEHTALMH TekcTa, A.b. MepkoB — MeToabl 0OpaboTKH CIMTHOTO TEKCTA; H
ap. B MITY um. H.D. baymana BonpocaMH pacno3HaBaHHs [pPEBHEPYCCKHX
CKOPOMMCHBIX ~ TEKCTOB  3aHMMAaeTCs  Hay4yHas HIKONa MNoJ  PYKOBOACTBOM
I0.H.Oununnosnua.  [IpumeHeHHeM  paHAOMM3MPOBAHHBIX  AirOPUTMOB  [Uif
pacrno3HaBaHHs M aHanW3a Kawaurpaguu PyKOMHCHBIX TEKCTOB 3aHUMAETCs HayuHas
wkona npod. O.H. I'pannunna (Cankr INerepbypr) u ap.

HecmoTps Ha 6onbluoil HaKOMIEHHbIH YYEHBIMH OMBIT MO Paclo3HaBaHUIO TEKCTa,
npobaema o6paboTku kamnMrpaguueckoi HHGOPMaUMH PYKOMUCHBIX CHMBOJIOB
HE0CTaTOYHO HCCleNoBaHa B acnekTe GOpMUPOBAHHS HaBLIKOB MUCbMa.

Lleabi0o HCCIEX0BAHHA ABNAETCA CO34aHue U GopManuzaums o6obuieHHOH Moaenu
obpaboTku kannvrpaduueckoil HMHGOPMALIMM PYKOMUCHOrO TEeKCTa B  acheKTe
afanTHBHOTO OPMHUPOBAHHUS HABBIKOB KAJLIUrpadHK H KOPPEKLIMH NOUEpKa.

Jns noctuxkeHuns ykazaHHOH ueny B paboTe pellieHbl CielyIOLHe 3aAa4H:

- MCCNe]OBaHbl METOJaMHM CHUCTEMHOrO aHajiM3a Ha OCHOBE KiacCH(pHKaLHH,
3KCMEPTHOrO OLEHMBAHUA M TECTHPOBaHHS Mpouecchl (POpPMHPOBAHHA HABBIKOB
kannurpaguu BO BpeMs OOyuyeHHs TNHCbMY M peabunMTauMd ¢GYHKUMH MENKOM
MOTOPHKH PYK;

- paspaboraHa oOyuaiowas cucrema GOPMHPOBAHMS HABBIKOB Kayurpaduu,
OCHOBaHHOH Ha alaNTHBHBIX AJFOPHTMax M BKJIIOYaOLIeH creiualibHble obyyarouye 1
peabUaHTaLMOHHBIE YIPAXKHEHHS;

- paspaboraHa cCTpykTypa 6a3bl JAaHHBIX HMHTENNEKTYalbHOH  CHCTEMBI,
npeAHa3HayeHHOH U 06paboTku kannurpaduueckoil nHpopmauuu U GopMupoBaHus
HaBbIKOB MTUCbMA;

- paspaboTaHa aJanTHBHAsS METOAMKA COCTaBJIEHHS WHAMBHUAYAJILHOrO Kypca
00yueHHs U BOCCTAHOBJICHHS HaBbIKOB MUCHbMA.

O6bexTOM  HMcclenoBaHUsI  sABAseTCs  Kayudrpagudeckas — HHGopMauus,
npeacTaBieHHas B Bule rpaduueckix OOBEKTOB-MPUMHUTHBOB W  PYKOMHCHBIX
CHMBOJIOB pYyCCKOTO aJipaBHTa.

Ilpeamerom Hccea0BaHHs ABASETCS MeToavka oOpaboTku Kauurpaduveckoit
uHpopMauuH rpaduyeckux OOBEKTOB-MPUMMTHBOB H PYCCKOA3BLIYHOTO PYKOMMCHOTO
TEKCTa.

Hayunasi HOBH3HA AHCCEPTALIIOHHOTO HCCEAOBAHHA:



- pazpaboTaHa MaTeMaTH4YeCKas MOJENb OLEHKH PYKOMMHCHBIX CHMBOJIOB B fipoLiecce
HalTMCaHHs, OCHOBaHHAsS Ha caMooOyyalroLIeMCs ananTHBHOM PaHIOMH3HPOBAHHOM
IrOPUTME CTOXACTHUYECKOMH ONTUMH3ALINHK;

- MPEANOXEH aNropuT™M 06pabOTKM PYKOMHCHBIX O0pa3oB B peXHME PeanbHOro
BPEMEHH, TMO3BOJIAIOIMA OLEHHTb KauyecTBO KaJulMrpadMH, CKOPOCTb MHCbMA H
NPOrpecC BHIMOMHEHUS YTIPaXHEHHIA;

- ¢opmanuzoBaHa OUONHOTEKA CRELMATLHBIX ANANTHBHBIX YMPAKHEHHHA ans
o6y4yeHHs THCbMY, KODPEKLMH TNOoYepKa, TPEHHPOBKM M BOCCTAHOBNEHHS MeEKOH
MOTOPHKH PYK;

- MpennoXeH aJanTHBHLIA anropuTM noabopa ynpaKHEHWH Ha OCHOBE OLEHKH
Ka4ecTBa MUCbMa A5 NPOBEAEHHUS MHIWBUAYAJILHOW KOPPEKLIMH ToUepkKa.

Metoabt HccaeaoBanun. [lpu pelredun nocraBneHHbiXx 3amay B paborve
HCMOJb30BAHBI METOABl CHCTEMHOTO aHajiu3a, HEJMHEHHOro nporpaMMHpOBaHUS,
TEOPUH HHGPOPMALMOHHBIX CHCTEM M 00pabOTKH NAaHHBIX, TEOPHA BEPOATHOCTEH,
MaTeMaTH4eckas CTaTHCTHKA; Takxke B paboTe ObLiM HCNONb30BaHbI METOAbI 06paboTKH
00pa3zoB Me4aTHOrO W PYKOMHCHOTO TEKCTa C MCMONb30BAaHHEM ONTHMM3HPOBAHHOM
daiinosoii B/l ans xpaHeHHs HHPOPMALIMOHHBIX CTPYKTYp CHMBOJIOB.

JlOCTOBepHOCTh  MOJYYeHHLIX  HAY4YHbIX  pe3yJbTATOB, BBIBOAOB H
peKOMeHAALHH  JMCCepTALHOHHOH  paGoTbl  NONTBEpPKAEHA  peE3yNIbTaTAMH
YUCNEHHOrO MOZAETHPOBaHHA C NPUMEHEHHEM OMUCAHHOW Bbillle MaTeMaTHYeCKOH
MOJE/IH Ha OCHOBE PaHAOMH3HPOBAHHOIO aJIFOPMTMA CTOXACTHYECKON ONTHMH3ALIMHK U
3KCMNEPHMEHTAJIbHBIX HCCEN0BaHUii pa3paboTaHHOI cHCTEMb! HOPMHPOBAHWS HABBIKOB
kannurpapuu. [pennoxeHHas MeroaMka anpoOUpoBaHa Ha HayUHbIX KOH(epeHUuHUax 1
HMeeT MPaKTHYECKOE BHEPEHHE.

Ha 321MTy BBIHOCATCH HayYHbl€ MOJIOXKEHHS, COCTABNSAIOLINE HAYUHYH) HOBHM3HY
HCCNEe10BaHHS.

INpakTHueckasi 3HAYHMOCTBL paboOThl COCTOMT B TOM, YTO CHCTEMa OLEHKU
KaquurpaduMy MOXeT TNPUMEHATHCA JUIA BOCCTAHOBJIEHHS HApYUIEHHOro Tnouyepka B
cthepe BOCCTAHOBMTENLHOW MeXHUMHBI, i oOyueHHs 6a30BbIM HaBbikaM NHCbMa,
COBEpLIEHCTBOBAHUA KajTMrpadHH, Kak OAHOTO M3 BCMNOMOraTeNbHbIX CpPEeICTB
0o0yueHHs pycCKOMY M HHOCTPaHHBIM f3bIKaM W IpYrux obaacrsx.

PaspaboraHHas cucreMa MoxeT ObiTh NpUMEHEHa 14 PpElEHHs YacTHBIX
NpHKNaAHbIX 3aday, Hanpumep, [UlS aBTOMAaTU3UPOBAHHOW 3KCMEpTH3bl MNouvepka, a
TaKKe IS OUEHKH (PYHKLIMOHAABHOTO COCTOSHHS OpraHW3Ma W TPEHHPOBKH PYK B
npouecce peajanTaldy NpH BO3NEHCTBHH THMO- W MHUKPOrpaBMTALIMM B YCIOBMSX
KOCMHYECKOTO MPOCTPAHCTBA.

HUcnosb3oBaHHe pe3yabTaToB pa6oThl. Co3aaH CEHCOPHbIH KOMIIEKC AN OLEHKH
Kayurpapuu «SNEKTPOHHAA TNPOMHUCHY, KOTOPHI MO3BONSET BBOAWTb PYKOMHCHBIR
TEeKCT ¢ nnaHiuera, naaHweTHslXx [1K U apyrux ceHcopHbix naHened, pacrno3HaBathb
BBEICHHbIE CUMBOJIbl, aHA/IM3UPOBATh OTKJIOHEHMS WX HAMHUCaHUA OT 3TallOHa H
npeanaratb PEKOMEHAALUMH MO YAYUIIEHHIO Moyepka M ckopocTd nucbMma. C uensio
NOBbILIEHHS. IPAMOTHOCTH nofb3oBatens B [1O koMmnnexkca MoOryT ObiTb BBEIEHbI
CJIOBApH [uis NPoBepkH opdorpaduu U LOMOJHHTENBHBIE ANTOPHUTMBI U HCTIPaBIEHUS
oH6OK MYHKTYaLHH.

B pesynbTaTte nMpUMeEHEHHs KOMIUIEKCa B Kypce peabwiutaumu 60nbHBIX nocie
HHCYJbTA B LEHTpax BoccTaHoBuTenbHoii Tepanuu HHUUW  uepebposackynspHoi
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narojoruM M MHcynsTa  Poccuiickoro  HaUMOHANBHOTO — HMCCIIENOBATENILCKOTO
MeauuMHcKoro yHusepcuteta uM. H.U. TNMuporosa Munsmpascoupassutis Poccuu
ObII0 OTMEYEHO YCKOpEHHE BOCCTAHOBJIEHHS MENIKOH MOTOPDHKM W YJy4lUCHHe
nokasatesneil BbICIUMX NCHXHYECKMX (YHKUHMA MAUMEHTOB. BbIHECEHO 3aKIIIOYCHHE O
uenecooOpasHOCTH  MPUMEHEHHS  CHUCTEMbI B KOMIUIEKCHOM  mporpamme
peabHINTaUHOHHBIX MEPOTPUATHI MAUMEHTOB C OCTPbIM HApYUICHHEM MO3rOBOIO
KpoBOOOpaLIEHHS.

[To pesynbTaTaM ONBITHOM 3KCrUlyaTauud oOyuarowleH CHCTEMbl B YYPEXKIACHUAX
JOWIKOJILHOTO M CpeaHero obpaszopaHus r. Mocksbl s 00ydeHHS MMCbMY MJAALIHX
LKOJILHMKOB ObIJIO CAENAHO 3aKimodeHue o ee 3 GeKTHBHOCTH NPH 00YYEHHH MMHUCbMY
M TPEHHPOBKE MOYEPKa YUEHHKOB. DKCMEPTHbIE OLIEHKH HAa OCHOBAHHH MPOBEAEHHbBIX
MCCIIEIOBaHUW C MCMONb30BaHMEM JKCMEPTHbIX MNaHeled W METOAA CPEdHHX
apuMeTHUECKUX paHroB cocTaBuiu ot 8,5 1o 10 6annoB no aecaTHOaNIbHOM LIKase.

[Tosy4eHHbI€ pe3yNbTaThl HCI0/ib30BaHbl B y4eOHOM mpoLecce o NepeneKTHBHLIM
NneJarorMyeckuM TexHonoruam B Kajly’KckoM rocylapcTBEHHOM YHHBEPCHTETE HM.
K.3. Lnonkosckoro, uTo MO3BOJAMO pa3paboTaTb MNEPCNEKTHBHbIE METOOMKH
NOCTAaHOBKM pYKH B Mpouecce oO0yuyeHHs NUCbMY TNOCPEACTBOM KOMIUIEKCHBIX
YNpaKHEeHHii ¢ 3eMeHTaMH Pa3BHTHS NoYepka U MeIKOi MOTOPHKH pyK.

Anpobauusi paGorel Obina npoBeseHa Ha Hay4yHbIX CeMHHapax Kadenapsl
NPOEKTUPOBAHUA M TEXHOJOTMH NPOM3BOACTBA SNEKTPOHHOHW anmnapatypel GI'BOY
BITO MITY wum. H.3. baymana (Mockea, 2010-2014 rr.), IV Bcepoccuiickom
KOHKypce Monoabix yueHblx (Mocksa, 2012 r.), Tperbeit MexayHapoaHOH Hay4yHO-
TexHHYecKoi KoH(pepeHLHH AdpoKkocMuueckre TexHonorun (Mockaa, 2014 r.), [leppas
MeXIyHapoaHas HaydHas koHdepeHuus «HayuHoe pasBuTHe B eBpOMEHCKUX CTpaHax:
HOBbie KOHUENUHH W coBpeMeHHble peweHus» (lLUryrrapr, 2013 r.), necsarom
mexayHapoaHoM cumnosdyme INTELS'2012 (Bosorpa, 2012 r.), MonoaexHoi
Hay4HO-TeXHHUYEeCKO KoHPepeHLMH «HaykoeMkHe TEXHONOMHH W MHTEJUIEKTyasbHble
cuctemb» (Mocksa, 2010 r.).

CucreMa  «DnekTpoHHas  MponHcb»  3aperucrtpuposaHa B PocmareHre
(CBuaerenscTBo 0 perucrpaudu nporpamm ans IBM Ne2008611676).

Ny6nukauuu. OcHOBHble pe3ynbTaThl paboTbl onmyGiMkoBaHbl B 11 HaydHbIX
paboTax B BeAyWMX pEUEH3UPYEMBIX >KypHanaX, M3 HHX 3 B IKypHanax,
pexoMeHaoBaHHbix BAK npu Munucrepctee oOpazoBaHus © Hayku PO  ans
nyOauKaLMK pe3ybTaToB AUCCEpTaLUH.

Crpykrypa u o6bem paGorbl. JuccepraloHHas paboTa COCTOMT M3 BBEJCHHS,
4eThIpeX INaB, 3aKIlOYeHUs W crucka Jjutepatypsl. OOwmit oO6beM paborbt 150
CTpaHML, BKMOYas 76 WMOCTPAaLMi, CMNMCOK JIMTEPATypbl H  [IPHIOXKEHHS.
bubanorpadus conepxur 67 HAUMEHOBaHUH, U3 HUX 4 U3 HHOCTPAHHBIX HCTOYHHKOB.

KPATKOE COAEPXAHMUE TUCCEPTALIMH

Bo BBeaeHHH 000OCHOBBIBAaETCA AKTyaJIbHOCTb pELUCHHMA TOCTABJICEHHbBIX B
AUCCEPTALIMKU 3alad, cd)opmynnpoaaﬂa uejlb M 3aJa4yH HUCCICAOBAaHHA [POLIECCOB
pacno3HaBaHHUA PYKOMUCHbLIX [OAHHbLIX W METOAMK YJIy4llICHHA Ka4deCTBa MNHCbMa,
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0060OCHOBaHa - HAyYHas HOBH3HA, NOKa3aHa MPAaKTHYECKas 3HAUYMMOCTb DEANH3ALHH
CHCTEM aHall3a KaHrpaguu pyKONHUCHBIX CHMBOJIOB.

B nepBo# raaBe HccienoBaHbl NMPHHUMIIBL U OCOBGEHHOCTH MOCTPOEHUA CHCTEM
pacno3HaBaHHs 0Opa3soB M METOAMKHM OOpabOTKH KautMrpadHUeckoil HHPOPMaLUH U
aHanu3a nouvepka. [lposeneHa nocranoBka 3amaud. PaccMOTpeHbl  MeTonwl
NIPEACTABIEHHS DPYKOMHCHBIX CHMMBOJIOB B 3JIEKTPOHHOM Buae. BBenewo TtouHoe
noHsTHe obpa3a ¥ MaTeMaTHUYecKoe npeacrasneHye obpasa.

B ofiuedi cTpykType cHCTeMbl pacrio3HaBaHMs PYKOIHUCHBIX [AAHHBIX MOXHO
BbIAENUTH, TpH mnoxcucteMbl (PucyHok 1) noacucrema uW3BjEUEHHS NPH3HAKOB,
MOACHUCTEMA PAcNO3HaBaHHA M TMOACHCTEMA TIPHHATHS PELLEHUS O TNPHHALIEKHOCTH
00beKTa K OnpeneIeHHOMY KJaccy.

Pyxonucusie
Aannbie
Tecroowe TpaPursocumne
(rpadwmm, Snow-cuemm)
e T
—» CencopHoWiaxpan ‘
B L
(paduuecnoe
nPeaACTAMNGHHE
PYNONMCHN X
Asreremix
v
Npeacrasneme
ASreimix 8§ snae < >
HommoerT
Teucromoe npeacTans enne
Amrevoix w
NOCTPOSHME COOTROTCTEMA C
PYRONNCIHOA sepapamapmed

PucyHok 1. CucTeMa pacrnio3HaBaHHs pyKONMHCHOH HHGOpPMaLIMK

Pa3paboTka cHcTeMbl BBOAA TEKCTa, €€ TECTHPOBAHHE M OTNAajfka, HEBO3MOXHaA 6e3
co3nanus 6a3bl JaHHBIX CHMBOJIOB, B O0LLEM Clly4ae cocTosited u3:

- rpad)uuecKoro OMUCaHMs CUMBOJIOB C YYETOM HaNpaBieHHs IBHXXEHHS [epa u ero
OTPBIBOB;

- rpadMuecKoro ONUCaHUS CHMBOJIOB C YYETOM TOJIbKO HArpaBfieHWUs NBHXKEHHS
nepa;

- rpadMuecKkoro OrnUcaHus CUMBOJIOB C YYETOM TOJbKO BHEWHETO BHAA U BETHUHHBI
OTKJIOHEHHS OT ITa/IOHa.

OtkpeiThix 6a3 onucaHus cUMBONOB (OYKB) pycckoro andasBuTa He CYLIECTBYeT,
NO3TOMY TpH pa3paboTke CHCTEMBI BBOJA PYKOMHMCHOrO TEKCTa NMPUXOAUTCA CO3/aBaTh
M HamnoJHATb COOCTBEHHYIO 6a3y CHMBOJIOB.

B ocHOBe METOAOB pacno3HaBaHHS CHMBOJIOB JiexkaT cnocoObl Ux onvcaHus. Cpean
HHUX MOXHO BbIAEJHTH [BE rpynnbi:

- onvcanue 6a30BbIX HOpM CHMBOJIOB B BUIIE CTPYKTYPHBIX KOMMOHEHTOB (OTPE3KH,
JYTH, BBIMYKJIOCTH, BOTHYTOCTH, NEPECEUEHHS, KOHLIbI U T.11.) ¥ HX COOTHOLUEHHH;

- OMHCaHHEe Wana3oHa W3MEHEHHI CTPYKTYPHbIX KOMMOHEHTOB.



Onucanue 6a3080# (GOpMBI CUMBOJIA B BUAE CIIHCKA CTPYKTYPHBIX KOMIIOHEHTOB C
onucaHueM TaO/MLIbl 1Mana3’oOHOB M3MEHEHHH COCTaBJISET 3TAIOH 3TOr0 CHUMBOJA.
TakuM 06pa3oM, KaxAblii BXOAHOM CHMBON mpeacTaBnserca 6a3oBbiMH QopMmamu, a
3aTeM HaxOAMTCA Haujlyyllee COBMaleHWe BXOAHOTO CHMBOJIA H 3TajoHa M3 6a3bl
JaHHBIX.

Cucrema BBOJAa PYKOMMCHOH CHMBOJNBHONH HH(poOpMauHM OOBIYHO peanu3yercs B
BMAE MPOrpaMMHO-aNNapaTHOIO KOMILIEKCA, BbIMOJHAIOWErO CAeAyIOWHe (QYHKLUHH:
CYMTbIBaHHE PYKOMMCHOrO TEKCTA; pacno3HaBaHHe BBOAMMBIX CHMBOJIOB; (OPMasIbHO-
JIOrMYECKH M CIIOBapHbl aBTOMaTHYECKHH KOHTPOJIb pacro3HaHHOH MH(OpMaLKy,
Bbilaya PAaCMoO3HaHHOH HH(OPMAUMH; NPEAOCTAaBIEHUE BO3MOXKHOCTH PpYYHOH
BepU(PHKALMK AaHHbIX; 3ankch 06paboTaHHOH HHOpMalLMK B Heobxoaumom dopmare
M ee xpaHenue. [lns pelueHMs 3afaud KOPPEKLMH NMHCbMa B CHCTEME JOMKEH ObiTb
NpeAyCMOTPEH aHaIM3 KauecTBa MHCbMa M BblAa4a PEKOMEHIAUMH MO €ro MOBLILIEHHIO.

Knaccudukauns MeTONOB pacno3HaBaHUA MOXET 0a3upoBaThCs Ha PasHbIX
npunuunax. Ha PucyHke 2 nokaszaHa KkiaccudHKauus, BbIAENSOWIAA METOMAbI
pacro3HaBaHHs OTAENbHbIX CHMBOJIOB H UX YNOPSA04YEHHbIX HAOOPOB.
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PucyHok 2. MeToabl pacrnio3sHaBaHHA PyKOMMCHBIX JaHHBIX

IMpoBeneHHbIH aHaNH3 aNrOPUTMOB M METONOB 0OpabOTKH PYKOMMCHBIX TEKCTOB
nokasan, uro i obpabotku kannurpaduyeckod HHGOPMaUMH PYKOMMCHBIX TEKCTOB
MOXET ObITb  WCMOJNB30BaH PaHAOMHM3MPOBAHHBI  aNrOPUTM  CTOXAaCTHHECKOMH
ontumusaunu (PACA), npeanoxenHsidi 8 padborax O.H. ['pannuunna, B.T. [Nonsaka u ap.
B 80-x rogax XX Beka. Meton mnpuMeHseTcs /s OMNEPaTUBHOrO pPacrno3HaBAHHA
PYKOMMCHBIX CHMBOJIOB, NpEACTaBACHHbIX B (opMe BEKTOpa MPHU3HAKOB; ABJIAETCH
caMo00y4aloLMMC  aliTOPUTMOM, OTJIHYAIOLUMMCA  CBOWMCTBOM  aflaNnTHBHOCTH U
BBICOKOM 1OMEXO0YCTOHYMBOCTBIO.

Anroputv PACA O©Obln nosnoxeH B OCHOBY MaTreMaTHuyeckoil Moaenu ans
ofyuatoleit cucTeMbl, MO3BOJAIOWEH NPOBOAUTH OOpaboTKYy, BH3yaNnM3aLHIO M
npeobpasoBaHue kannurpadpuueckoi uHpopmaui U GOPMHpPOBaTE  HaBbIKH
kaJnurpadMd  Ha OCHOBE AaJanTHBHBIX METOAOB OOyueHHA C NpPHMEHEHHEM
cneuHanbHoit GUGAHOTEKH YNpaKHEHHH.

CoBpeMeHHbIE CHCTEMbI OMNTHYECKOTO pacrno3HaBaHUA MMEIOT Oonee HHU3KYIO
TOYHOCTb pacrno3HaBaHUs CHMBOMOB 111 PYKOMMHCHBIX TEKCTOB MO CPaBHEHHIO C
revyaTHbIMH TeKCTaMM, M3-3a CJIOKHOCTH MX CTPYKTYPHBIX XapaKTepHCTUK, BK/KOYast
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kannnrpaduio. Mo3ToMy akTyanbHON 3amauei. peleHHoM B paboTe, GbINO MOBLILIEHHE
TOYHOCTH 06pabOTKH PYKOMHCHBIX TEKCTOB MPH OJNHOBPEMEHHOM CHHXXEHHH MOTEPD
KauecTBa U NaHHbIX.

Bo Bropoit rnaBe pa3paboTaHbl MaTeMaTHMYECKHE METOALI W MOAESH
pacro3HaBaHHUs PYKOMUCHBIX 00pa3oB.

HccnenoBanbl anropuTMbl pacro3HaBaHUA MOYEPKa B aBBTOHOMHOM H ONEPaTHBHOM
MeTonax pacrno3HaBaHMs. BbeimonHeHa peanusauus anropuTMa  pacno3HaBaHHA
PYKOMTHCHOTO TEKCTa B paMKaX OMNEPaTHBHOrO METOAAa pPaclO3HABAHHA  Ha
NMEpCOHATLHOM  KOMIILIOTEPE C  HCMO/b30BAHMEM CEHCOPHOTO YCTPOHCTBA BBONA
rpaguyeckoii  HHbopMauun (nnaHwer). Pa3pabotaH  anropuTM  BEKTOPH3aLMH
PYKOIHCHBIX JaHHBIX Ha OCHOBE NMpeo0Opa3oBaHMs TPyNMsl TOUEK, NeXaLHUX Ha OAHOH
NpsMOH B BEKTOpA.

OnpeneneH kpyr 3amay, KOTOpble HEOOXOAMMO BBIMOJIHUTbL ANS pealH3atlH
ofyuatomeii  cucremsl,  nossonfiowed  obpabaThiBaTh  KaNIHrpadHuUECKyIo
uHbopMaLHIo:

- MCCNIEIOBaHHE METONOB NojyuyeHus obpa3oB nmoyepka B PeaiLHOM BPEMEHH: NPH
noiy4eHuH obpas3oB mouepka B peaibHOM BPEMEHH MOXHO HanpsMYyIO CUMTHIBATH
TPaeKTOPHIO ABWKEHHS NEpa, Ero CKOPOCTh, OCTAETCA TOJNLKO BEKTOPH30BaTh KPUBYIO U
CPaBHHTb C STAJIOHOM /11 PaCMO3HAHHS H aHa/H3a;

- pa3paboTka anropuTMOB 11 NPOBEAEHUs pacno3HaBaHus 0O6pa3os;

- pa3paboTka nporpaMMHOro obecneueHus A8 06paboTKH PyKOMHCHBIX CHMBOJIOB,
BKJIIOHAIOILAA  CAedyloulHe 3Tanbl:  pa3paboTky yAnoOHOro mans  mnonb3osarens
uHTepderica, obecrneueHHe COBMECTUMOCTH CO BCEMH YCTPOHCTBAMH BBOAA; HAMUCAHHE
napanjieNbHOi BepCHH, YAOOHOH U NOHATHOMW 1S IeTeH;

- BBE[IEHHE 3TAJIOHOB HanHcaHua OYKB pa3nH4HbIX A3bIKOB — U1 3TOr0 HEOOXOAUMO
pa3paboTaTb ITANOHB!I HANMHCAHHWA NMPONUCHBIX OYKB AN Pa3NHUYHbLIX A3bIKOB;

- pa3paboTKa aNrOPHTMOB ONpeNe/eHHs NPHUMH HEMPaBUIBHOTO MUCbMa, noabdop
HEOOXONMMBIX PeKOMEHAALMIH U1 yIy4LIIeHHst HABBIKOB MHCbMA;

- BHeZpeHue pa3paboTaHHBIX YCTPOHCTB B YXe CYLIECTBYIOLIME CHCTEMbI
o0pa3oBaHMs ¥ TUCTAHLMOHHOTO 00yUeHHS.

Bt peann3oBaHbl  CHAEAYIOLME ANrOPUTMbI O ABMOHOMHO20 Memooa
Pacno3naganus pyKonucHOTO TEKCTa:

- pHBeJIeHHe W300paXKeHHs K CepoH LuKae.

- NpHBeJieHHe H300paXKeH!s K YepHO-OenoMy BHIY;

- aHaJIK3 U ylaJieHHe He OTHOCSALUMXCS K TEKCTY LIYMOB Ha H300paxeHHH;

- CKeNneTH3alHs YepHo-6enoro n3odpaxeHus;

- BEKTOpH3aLMs H300paxkeHHs;

- BblJIe/IEHHE CNOB B 00pa3e pyKOMHCHOTO TEKCTa;

- BbIOENIEHHE CTPOK B 0Opa3e pyKOMHUCHOTO TEKCTa;

- onpeaeneHHe yria HakioHa 6yks;

- HCTIpaBJIEHHE MOTPELIHOCTH CKEJIETH3aLIHH.

Ipencrasnenne n3o6pakeHUs B BUIE CEPOH LIKATbl 03HAYAET, UTO KAXKIbIH NUKCENDb
u3obpaxenus Oyner npencrasned B GopmMe uucna, nexkauero 8 uHtepsasne [0...255]. B
X0/l€ MOBEIEHHOTO UCCNEI0BAHUSA ObLIO ONPEAENIEHO, YTO 3TOrO AMAMAa30Ha JOCTATOUHO
LU TOro, 4TOObl COXPaHWTh HEOOXOAMMbBbIE JAHHBIE C HAMMEHBIUEH MX NoTepel mpu
nepexojie K cepoii mkarne.



LllymononaeiseHHe — 370 yAaJleHHE BO3MOXHOTO 3alllyMjieHHs H300paxeHHs,
ABJSAIOIErOCA CACACTBUEM TMOrPELIHOCTH YCTPOIHCTBa BBOAA H300paXkeHHe (Hanpumep,
CKaHepa). PeaiM30BaH airOpuTM CriIaXHBaHHS C uMcnonb3oBaHHeM (yHkuuu [aycca
(Pucyhok 3).

PucyHok 3. [iByMepHOE HOpMaJlbHOE pacrnpeesieHHe LBETa CHMBOJIA C Pa3HbIMH
BECOBbIMH KO3 DHLMEHTaMH. a — HEONTUMAJILHOE pacrpeleieHHe COo
C/IMBAIOLLHMHCS IPaHHLIAMH, 6 — ONTHMaBHOE pacnpeleNieHHe C
pa3eNbHbIMH APKO BbipaXXEHHbIMH rPaHHLIAMH

JlMckpeTHOE rayccoBo AApO CriaXkHBaHUs (anepTypy GHMABTPA) MOXHO MOJYUYHT,
NOCTpoUB MaccHB pasmepoM (2k+1)x(2k+1), 3HaueHue aneMeHTa (i,j) KOTOPOro paBHO:

i—k=12+(j—k—-1)
”"f'=zoa2e""[‘«' )2;(2/ ))] a)

rie o — 3TO CPeAHEKBAaAPAaTHUECKOE OTK/IOHEHHE rayccHaHa,
k — xoa¢pduuneHT anepTypsl punbTpa.

Ha3BaHue saapa oOBACHAETCA TEM, YTO HMMEHHO TaKOH BMIA HMMEET IJIOTHOCTb
BEPOATHOCTH AN IBYMEPHOH HOPMaJIbHOM (MM rayCCOBOH) CyqaiHOM nepeMeHHo ¢
3a1aHHOI KOBApHaHTHOCTHIO. JlaHHOE ANPO CraaXkMBaHHs 0Opa3yeT Takoe B3BELICHHOE
cpelHee, A1 KOTOPOro B LEHTPE AApa BecoBble KO3 HLHEHTBI MHKCENeH HaAMHOro
6onblue, yeM Ha €ro rpaHduax. DTOT MOAXOA MOXHO OOOCHOBAaTh KaueCTBEHHO:
CriaKvMBaHWe TMOJABIAET LUYM, Mopdep)kHBas TpeboBaHue, 4TOObI NHKCEIH Obuln
MOXOXH Ha CBOMX cocedeH. YMeHbUIas BecOBble KO3DGDHLMEHTb NS OTAAIEHHBIX
nukcener, MOXHO OBITb YBEPEHHBIM, YTO JUII HHUX 3TO TpeboBaHHe OyAeT He TakuMm
KECTKHM.

Bbiaenenus koHTypoB u3o0pakeHHs Moxer ObiTb npoeeacHo MerogamMu Kupwa,
Jlannaca, Pobeprca, Cobena, Yonneca, craTucTudeckum MmeTtoaom W aAp. Hanpumep,
CTaTHCTHUYECKMH METOA sABJAETCA OBYXTNPOXOAOBbIM W MPUMEHUM 1A  Jioboi
anepTypbi, Aaxe Ans NpsaMoyrosbHOH. Ha nepBoM 3ranme BbluMCHAeTCH cpelHee
3HaueHHE APKOCTH MO TEKyLeMy paboyeMy OKHY:

m n

PNAN)) @

1
H=—
mn 5 j=1

3aTtem pacCUMTLIBACTCA 3HAYCHHUE CPCAHEKBAApPaTUYHOIO OTKJIOHEHHA 3HAYECHUH
3NIEMECHTOB pa60qero OKHa oT cpenueapucbme'mqecmro 3HAYCHHA:
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- 2
a=JiZZ(Fu.j>—m (3)
mn’izy =)

3HaueHWA BceX INEMEHTOB paboyero OKHAa YMHOXKAKOTCA Ha  MONy4YEeHHOe
OTKJIOHEHHE:

F'\G,j)=0F(i,)) “4)

Jina obecnedeHus HabMoOAaeMOCTH MOXET NOTPebOBAaTLCA MOBLILICHHE TNOpOra
APKOCTH MyTeM cnoxkeHHs ¢ uyncioM 100.CraTHCTHUECKHH METOA — €AMHCTBEHHBIH U3
MEPEUHCAECHHDBIX BBILIE, Y KOTOPOrO HM3MEHAIOTCA 3HAYEHHA Cpa3y BCEX JJICMEHTOB
paboyero okHa;

Ckener Tekcra, mnojy4yaeMbli M3 pacTpoBOro uepho-6enoro wuzobpaxeHus,
npeacrasiaser coboit Habopbl AHHMIA TOMUMHOW B OAMH nuKkcens. B o6uiem cnyuae,
CYTb CKENETHU3alMH — 3TO MPUBEACHHE JAHHBIX K TAKOMY BHAY, UTOObI 3aT€M MOXHO
ObUIO MOJIYYHTb CKENeT W300paXKeHUs B €ro BEKTOPHOM MPEACTAaBICHUHU W MPUBECTH
TEM caMblM OOBEM JaHHBIX K TOMY MHHUMYMY, KOTOpPblii HEOOXOAUM s npouecca
pacno3HaBanus (PucyHok 4).

Tocne BEKTOPH3aLH U300paxceHus NPOUCXOAUT annpokcuMauus
BEKTOPH30BaHHbIX [JaHHbIX, KOTOpas HeoOXxoiauMa AN TOro, utodbl M30aBUTbCA OT
H30BLITOYHOCTH paHee MOJYYEHHbIX AAHHbIX. JTa U3OBITOYHOCTH COCTOMT B TOM, YTO
HEKOTOpbIE TOUKH KPHBBIX HE ABJIAIOTCA CYLIECTBEHHBIMK. JTO T€ TOUKH, H30aBHBLLHCH
OT KOTOPBIX, MOXKHO MPH HEOOXOAHMOCTH BHOBb JIEFKO WX BLIYMCIAHTb H BOCCTAHOBHTS.

Jna  annpoKCHMaUHH BEKTOPH3HPOBAHHONO M300pakEHWUS NPHMEHEH MeTon
NOCEA0BATENAbHBIX NPUOITHIKEHHH.

H3o6paxcerue npencrapnsercsa kak Habop Touek, 06pa3ylolMX HEKOTOPYIO CBA3HYIO
kpuByito. HyxHo Haiitn Habop npsMbiX, annpoKCHMHpYIOWHX 3Ty KpHBylo. Yepes
moObbie Be COcelHHE TOYKH MOXHO MPOBECTH TOJIKO OAHY npamyto. Ecian kaxnas
cleaymroLas CoCeHAS TOYKa JIeKMT JOCTaTo4HO OJIM3KO K YK€ MPOBEAEHHON MpAMOH,
TO NpsAMasi KOPPEKTHPYETCS C YYETOM 3TOH TOUKH. B npoTHBHOM cnyuae HOBas TouKa H
creayrowas 3a Heil CHMTAIOTCA HauanoM cnenytowei npsamoii (PucyHok 5).
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ANroput™ 3akaHuyMBaeT cBok paboTy, koraa Bce TOUkH OyayT NPUNUCaHbl TOH MM
HHO# npaMon (PucyHOK 6).
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Pucynok 6. PaboTa urepaunoHHoro PucyHok 7. AnroputMm BeKTOpH3aUHH
anropuTMma TOHKOrO KOHTypa

CxemMa anropMTMa BEKTOPM3aLMHM  KOHTYpa METOIOM  MOCNENOBaTENbHbIX
npubnxeHuit npuBeneHa Ha pucyHke 7. [lpemnoxkeHHbld cnoco® no3ponser
pa3noXHUTh TOHKMH KOHTYp TOALKO Ha Habop CBA3aHHbIX MPSAMBIX, YTO fABJSETCA
€/IHHCTBEHHBIM CYLLECTBEHHBIM HENOCTATKOM METOAA.

Cpean NpeMMYLIECTB METOJA MOXHO BBIAENUTb HEOONbUIHE BbIMUC/IHTENbHBIE
3aTpaThl MU MPOCTOTY peanu3auyi. OAHAKO OMMCaHHbI METOA BEKTOPH3ALHH OHEHb
4yBCTBHTEJIEH K flepexTaM M IyMaM Ha H300paXKeHHH, YTO KpaiiHe HexXenaTenbHo.

Jlna opraHu3auMy pacrio3HaBaHHA M OLEHKH KayumMrpauu HENmoCpeNCTBEHHO B
MPOLECCE MUCBMA C HCMNOJIb30BAHHEM CEHCOPHOIO 3KpaHa MM TUIaHLLEeTa, NPUMEHSETCS
OnepaTUBHbIM MeTOl pacno3HaBaHHs. JInd pacno3HaBaHMS PYKOMHCHOTO TEKCTa
onepamugrbimM METOAOM ObL1 pa3paboTaH airopuTM, B KOTOPOM MOXHO BbIAENHTb
ClielytoLIHe OCHOBHBIE 3Talbl PaCO3HABAHMA:

- NoNy4YeHHe TOHKOTO KOHTYpa H300pakeHHs ;

- mnpuBeneHHe W306paXKeHHs K BEKTOPHOMY BHAY;

- onpeneneHHe yrna HakjoHa;

- BblJIEJIEHHE NCEBAOCIOB M3 00pa3a;

- onpexaeneHre 0coObIX TOYEK (BEPLIHHBI H Y3Jibl);

- MOCTPOEHHE KapTbl 0COObIX TOUEK.

B pesynbraTe aHanM3a MOMyJspHBIX alTOPUTMOB CErMEHTALUMH M KJIacCHDHKaLHH
LITPHXOB MpH pacrno3HaBaHWH 0Opa3oB nouepka B pabore chopMynupoBaHbl Memoos
onpedenenusi O1EMEHMOE PYKONUCHO20 MeKCma U UX NPUSHAKOB, TIO KOTOPBIM
thopmHpyeTca MeToaMKa KOPPEKTHPOBKH KautMrpaguu. YCIOBHO TakWe NpU3HaKH
MOXHO pa3feNuTb Ha TpU Trpynnbi: OOLUIECHCTEMHblE, YacCTHO-CHCTEMHblE H
NPOCTPaHCTBEHHO-TONOrpauueckue npusHaku. Ha pucyHke 8 mpousmocTprpoBaHbi
OCHOBHbl€ NPOCTPAHCTBEHHO-TOMOrpadHIecCKHe NPHU3HAKU 3TEMEHTOB PYKONHCHOrO, K
KOTOPbIM OTHOCAT OTCTYMbl OT KpaeB JIHCTA, KPacCHYIO CTPOKY, MHTEPBajbl MEXIy
CTPOKaMH U COBaMH W GOpMY TMHHH CTPOKH.
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Pucynok 8. [NpoctpaHcTBeHHbie TONOrpadHeckHe NPH3HAKH.

Pa3pa60TaHHa5| H HCCli€NOoBaHHAas MaTeMaTH4YeCKas MOAECJib ONEpPaTUBHOrO METOAA
pacrno3HaBaHHUsA PYKOMUCHBIX CHMBOJIOB H 06pa60TKH 3aKJIIO4EHHOW B HHX
Kannurpa(buqecxoﬁ ml(bopmaumi nocrpoeHa Ha OCHOBe CaMOO()y‘IalOIJlCFOCﬂ
paHAOMH3UPOBAHHOIO ajropurTma CTOXaCTHYECKOH OMNTHUMH3ALHH. OcHoBHOE
ypaBHEHHE MOJENH ONpEAENseT @OVHKYUOHQT Kayecmed KlAcCu@ukayuu  nian
@yuryuonan cpeonezo pucka, paBHblit

m
F(p)= [(J(x,p),0(x, p))P(dx) {;L'\,‘

X

(0)g" (x, p)P(dx) (5)

»)

OH npencrapnser coboi pyHkuuo Habopa I ueHTpoB kjlaccoB. Bokpyr kaxamoro
TAKOTO LIEHTpa Kj1acca Y rpynnupyioTcs Bce TOUKHM X Knacca Xi(p). B reomerpuueckom
CMBICJIE 3a]a4ya aBTOMAaTHUECKOH KnaccH(bHKaLWH, K KOTOPOH MOXHO CBECTH 3afauu
pacrno3HaBaHMs PYKOMUCHBIX 06pa3os u 0OpaboTku kauMrpagpuyeckod HHpopMaLmy,
COCTOMT B ONpenesieHuH HaGopa LEHTpoB kiaccoB { ¥, k = 1,2,....m}, NpH KOTOPBIX
CyMMapHOe pacceMBaHHe MHHMManbHO. BxoaHas uHdopmaums nocrynaer B BHAe
BEKTOPOB MpH3HAKOB 00pabaTbiBaeMbIX PYKOMMCHBIX CMMBONOB. [locnenoBarensHOCTD
OLEHOK {f} BXOIHbIX BEKTOPOB p+« (HOPMHPYETCH MPH NMOMOLUH PaHAOMH3IUPOBAHHOTO
anropuTMa CTOXaCTHYECKOI annpoKCUMAaLMH. Anroput™ NOCTPOEHHS
MOCJIEAOBATEILHOCTH OLIEHOK OTHUCHIBAETCS YPABHEHHAMMU:

Py =P 1A (3,5,,)
Y(x,50)-Y(x,5)A,J (x,p, )] (6)
2u,
3neck J'(x, /) — m-MepHbIit BEKTOP, COCTORWMHA U3 3HAUEHHH XapaKTEPHCTHUECKHX

ﬁu :P v p,,,| —lu‘lr(‘xnﬁuv-l

byHkunii L k=1,2,...,m, onpefenstOMX MNPUHAANEKHOCTb X, Knacrepy k.

EATRY
Buipaxenne Y(x 57)=Q(x p7)+V> ONHCHIBAET M-MEPHbIE BEKTOPbI, COCTOALIME M3
3HauCHHH QYHKLMIA MOTEPb, H3MEPEHHBIX C TOMEXaMH B COOTBETCTBYIOLIHX TOUKAX, VF

— BeKTOpa owHOok HabnioAeHHi, B JaHHOM 3a/aye OHH paBHbI KBaJpaTaM pacCTOSHMH
D0 LEHTPOB KacTepos; P , — MpoekTop BO MHOXeCTBO ¥.

YucneHHoOe pelleHHe 3aladyd pacro3HaBaHHMA PYKOMUCHOrO Tekcra M obpaborTku
Kainurpahud C MPUMEHEHHEM ONKCAHHOH BbilIE MOAENM ObLIO BBIMOJHEHO C
HCMONb30BAHMEM PEATM30BAHHBIX MPOrpaMMHbIX anroputMmoB. [IpoBeaeHa oleHka
KauyecTBa kauturpapuu aByx HaGopoB CcHUMBOJIOB. PesysnbTaThl MOAENHMPOBaHHA
nokasanu 3¢p¢eKkTUBHOCTb MOCTPOEHHON MoJeNu W NPHUMEHAEMOro ajlropuT™Ma Ajs
pacrno3HaBaHKs PyKOMMCHOro TeKcTa U 00paboTky Kannurpaduueckoi HHPOpMaLIMH.

B TpeTbe rjiaBe COAEpXKaTCi pe3yJibTaThl pa3pabOTKH CHUCTEMbl pacro3HaBaHHUs
PYKOMHCHBIX ~ CMMBOJIOB M 00paboTkn  kayummrpaduueckoii  vHdopMaLimy,
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NpeaCTaB/ieHHOH COBOKYMHOCTBIO PYKOMHMCHbIX 06pa3oB. [lpuBeAeHbI pe3yabTaThl
MCCIENOBaHHA METOAaMH CHCTEMHOTO aHaju3a npoueccoB GOpPMHpPOBAaHHS HaBbIKOB
kanaurpaduu npy peabuantauvu GyHKUMH MeNKoH MOTOpHMkH pyk. B pasnene Gblau
npoaHanu3npoBaHbl GyHKLHOHATBHbIE TPEOOBAHUSA K ITOM CHCTEME.

(DyHKUHOHAIbHBIE BO3MOXHOCTH PacCMOTPEHbI Ha MpPUMEPE MHTEMIEKTYallbHOM
MHTEPAKTHBHOH o0yuatoiied CUCTEMBI (NPOrpaMMHO-annapaTHOro KOMIulekca) Ans
dhopmupoBaHus HaBbikOB kannurpadun (PucyHok 9).
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PucyHok 9. IepBbiit ypoBeHs I€KOMIMO3HLMHK pabOTHl MPOrpaMMHO-aNnapaTHOro
KOMIIeKca

TpoBeneH aHanW3 CUCTEMHBIX CBA3CH M 3aKOHOMEPHOCTEH (YHKUHMOHHUPOBAHHA
JNIaHHOI MHTEPAaKTHBHON CHCTEMbl MPH BHINOJHEHHU €10 MPOLIECCOB pacro3HaBaHHs,
aHanu3a M 00pabOTKH pYKOMUCHBIX 00pa3oB. BBIMOSHEH CHCTEMHBbIH aHamu3
B3aUMoAEHCTBUA  pa3paboOTaHHOrO  MPOrpaMMHO-ANMNapaTHOrO  KOMILJIEKca  C
NIONb30BATENEM NPH MPUMEHEHHH KOMIUIEKCa KaK CPEACTBA TEXHHYECKOH MOIIEPKKH
i 06y4eHHs MUCbMY U TPEHHPOBKH GYHKUHH pyK.

OcHoBHble QYHKLUMH paccMaTpuBaeMoii 00yualolel CHCTEMbI TaKOBbI: CO31aHHE H
NpoCcMOTp MaTepHana (TEKCTOBOro, rpaduyeckoro, ayauo-, BUaeo- H T.A.); cO3laHHe
MHTEPAaKTHBHbIX 3alaHHWii; Ha3HauYeHHe MOCAEeNOBATENbHOCTH BbINOJHEHHUS 3alaHH;
Ha3HaYeHWe KpUTEpHEB OLIEHKH NPaBWJILHOCTH BbLINOJHEHUsS 3anaHui; BLIOOp H
NpOXOXJEHHE OTAENbHbIX YNpaHEHHH W3 Kypca;, co3laHHMe M MOMAEPXKKa
HWHAMBUAYaNbHBIX npoduneii nons3oBarens; paboTa co CTraTHCTHKON 00yueHus.

PaspaboraHHas cucTeMa cnocoOHa MNPOBOAMTE KOMIUIEKCHYIO MHOFOYPOBHEBYHO
adanmusHylo 06pabomky xannurpapuueckoi uudopmauuu. B ocHoe 3ToM 06paboTkH
NEXUT TNPUHUMI aBTOMOJACTPOHKH CHCTEMbl C YYETOM XapakTepHUCTHK BXOAHB'X
CHTHAJIOB. DTOT MPHHUMN onpenenseT GyHKLUHOHHPOBAHHE BCEX YPOBHeR M Moaynei
CHUCTEMBI.

Ha camom riy6okoM ypoBHE — Ha YpPOBHE MaTeMaTHYECKOH MOJeNH — B CHCTeMe
NpUMEHEH ananTUBHLI aNrOpUTM TPEHHPOBKH HaBblka kaunurpadpuu, Onaronaps
KOTOPOMY B CHUCTEME B XOAE Ppacno3HaBaHUA DPYKOMMCHOrO Tekcra W 06paboTku
CTPYKTYpHO# UH(OPMALIMH CHUMBOJIOB, OCYLIECTBASETCE NOAOOP HEOOXOAMMBIX
o6yualomnx ynpaxKHeHHi. ALanTUBHBIA XapaKTep 3TOro ypoBHs paboTbl CHCTEMBI, T.€.
cnocoOHOCTL CaMOMOACTPanBaThLCA MON YPOBEHb pa3BUTHA HaBblka Kamnurpaduu
obyuyaeMoro c y4yeroM BBOAHOH HHGOPMaLMH, ofpenenseT MOMeXOYCTOHUHBOCTH
12



CHCTEMBI, OTCYTCTBHE HEOOXOAUMOCTH B ee nepeobyueHnu U nepeGope BApHAHTOB NpH
BbI6OpE 00yualOLKX yNpaXKHEHHI.

Hcnonb3oBaHue ananTHBHOrO aIropiTMa YNpOLIAET anmnapaTHYO pPealn3auHio
CHCTEMBI, MO3BOJISIA NPHMEHATbL A1 CO3AAHHA MPOTrPaMMHO-aNNapaTHOrO KOMIIEKca
MOOU/IbHBIE YCTPOHCTBA M HOYTOYKH. YCTOWYMBOCTL QNalTHBHON MOAENH K POCTY
Pa3sMEPHOCTH MPOCTPAHCTBA COCTOSIHHMI MO3BOJINET YBENHYWBATh HAdOp MNPH3HAKOB
BEKTOpa, A00aBNAsA NONONHWUTENbHBIE XapaKTEPHUCTUKH cuMBona. Takum 0Opa3oM,
6onee BLICOKME YPOBHHM OpraHU3aLMH CHUCTEMbl — KOHCTPYKTHBHO-(YHKLIMOHAbHbIH
YPOBEHb MOAYJIEH, OpraHn3auus 1 pabota 6a3bl 3TAIOHOB, anNnapaTHble 0COOEHHOCTH H
Ap. — TaK)KE ONPEAENAOTCA MPHHLMNOM MHOTOYPOBHEBOH aaanTalHH.

Ha caMOM BBbICOKOM YPOBHE CHCTEMbl — Ha 3Tane B3aUMOIEHCTBHA CHCTEMbl C
NoJb30BaTEAEM MM CTaauu (OPMUPOBAHHS HaBbika Kanaurpaguu — HCNOAb3yeTcs
afanTHBHas MeToauka obyueHus. OHa MOCTPOEHAa HAa U3MEHEHHH CIIOMHOCTH 3a4aHHH B
3aBUCHMOCTH OT pE3YJIbTAaTOB, MOJYUYEHHbIX Ha YPOBHSAX, OMUCaHHbIX Bbiwe. [lns
¢dopmupoBaHHs HaBbika kanurpaguu npuMeHseTcs OuOnNHOTEKa yNpaKHEHWH, B
KOTOPOH CHOXHOCTb KaXXAOT0 TMOCHEAYIOUIEro 3aJlaHHs aJanTHBHO MEHSAETCa B
3aBHCHMOCTH OT TPaBWJILHOCTH BbINOJNHEHHs npenbiayux. Ecan  obyuaemsiii
NpPaBHJIbHO BBIMOJIHAET 3a4aHus, CIOXKHOCTb MOCAEAYIOWMUX 3aJaHUH NOBbILIAETCH,
€CJId HENMpaBWIbHO — TMOHMKaeTcs. Takke €CTb BO3MOXHOCTb IOMOJIHHTENbHOH
TPEHHUPOBKH TEX HABbIKOB, KOTOPbIMH YHALIHHACA BNAIEET HEOCTATOUHO.

Bubanoreka ynpaxHeHuH CTpOMTCS B BUAE CLEHapHs, LIS KOTOporo noadupatorcs
ClienyIOLIUE NTapaMeTphl:

- KOJIMYECTBO 3a[aHWH MO Kax a0l TeMeE, KOTOPbIE JODKHbI ObITh BKIIOUYEHO B TECT,

- KOJIHYECTBO 3aJaHHii KaKAOTO YPOBHA CJIOXKHOCTH, KOTOpbIi€ AOJIXKHbI ObITh

BKJIFOYEHO B TECT;

- KOJIHYECTBO 3aJaHHii KaXKaoH GOpMBI, KOTOPBIE JOMXKHBI ObITb BKIIOUEHO B TECT,

- BpEMs NPOXOXKAECHHS TECTA.

B cucTeme nNpUMEHEHbI TPH YPOBHS OLEHKH: hpedeapumenshuiti (10 Hauyana
o0yueHus), mexyuyuii (Bo BpeMs 00yueHHs) U umoeoguiti (Nocine oKoH4YaHUs 00yUeHHs).
Takas CTpykTypa OUEHOK MoBbilIaeT 3¢¢EeKTHUBHOCTb YNPABISAIOWIErO BO3ACHCTBHA
CHCTEMBI.

Takum 006pa3oM, ananTHBHBIA Xapaktep pabOThl HHTENNEKTyanbHOW CHCTEMbI Ha
ypoBHe (GOPMHPOBAHHS HaBbika KaJUIMrpaduu COOTBETCTBYET XOPOLWO pa3paboTaHHbIM
NpuHUMMIaM npenoaaBaHus. PaccMoTpeHne npouecca oOyueHHss C TOYKH 3pEHHs
CHCTEMHOr0 aHajii3a Mo3BOJIWIO BBIABUTb €r0 OCHOBHbIE NMpoTHBOpeuHs. OHU MOryT
BO3HHUKaTh NpH GOPMUpPOBAHHH MpPAMBbIX U OOpaTHbIX CBA3eH BHAA «MpenojasaTeib —
obyuaemblii». B cmy4yae wMcrionb3oBaHMs JUIA  MOAMEPXKKHM 3TOro  npouecca
UHTEJUIEKTYabHOH HHTEPAKTHBHOH CHCTEMbI, MocieaHss objieryaer M ynpowaer
npouecc o0yueHus Kak Mo NpsAMOi CBS3H «OT Npernojaasareis k 00y4aeMoMy», Tak H No
oOpaTHOH CBA3M «OT oOyuyaemMoro k npenojaeatemo». Takas Moxaepkka OCOOEHHO
BaKHa B TeX Ciyyasx, koraa obydyaemblii He CrnocoOEH B JOCTaTOYHOH CTENEHH
obecreunTh CaMOKOHTPOJIb MpH 00yueHHH B CHJLy BO3pacTa MM GONE3HH, TO €CThb BO
BCEX TeX ClyuasX, A KOTOpbIX MpeAHAa3HauYeHa pacCMaTPUBAcMas MHTE/UIEKTyalbHas
cucreMma.



B uerBeproii rnaBe npuBeneHbl Pe3y/bTaThl IKCIIEPUMEHTABHLIX HCCIIENO0BAHHH
NporpaMMHO-annapaTHOro KOMILIeKCa, paCCMOTPEHO €ro TEXHHYECKOE H NMPOrpaMMHOE
obecneueHue.

PaccMOTpeHbl pe3ybTaThl OMBITHOMN IKCIUTyaTalMH KOMIJIeKca B 00pa3oBaTe/bHbIX
uensx: ans obyueHus KanIMrpaduyecKy NpaBUILHOMY NHCLMY MAAALIHMX LIKOJbHHKOB.

[pusoaarcs pe3ynbTarhi NpHUMEHEHHS obyuatower CHCTEMBI ans
peabuAMTAUMOHHBIX Ueneit B Kypce BOCCTAHOBUTENILHOIO JleueHHS GONbHBIX noche
uHcyabta (PucyHok 10) Ha ocHoBe TecToB Ans pykH (peHuail M KpaTKoil LWIKajibI
olLeHKH ncuxudeckoro craryca (KLIOIC).
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Pucynok 10. Yayuiuenue cocTossH1s 60NIbHBIX MO BAUSHHEM paboThi ¢ 0byuatowuei
CHUCTEMOH. a — TecT uid pyku PpeHuaii, 6 — oueHku no wkane KILOMC

Bcem nauueHTaM Hapsay ¢ OOLUENpHHATOH MEIMKAaMEHTO3HOH Tepanued H
KOMI/IEKCHbIM BOCCTAHOBHMTENBHBIM JIEUEHHEM, BKJIIOHAIOILMM B ceOs pednekTopHble
METOAHKH KHHE30TepanHH, JoroTepanuio, HH3HoTepanuio, ObLIH NPoBeeHB! 3aHATHA
C MUCNONIb30BAaHHEM HMHTEJUIEKTYaNbHOH ofyualolei cHeTeMbl «DNEKTPOHHAA NPOTUCHY.
ObGcnenoBane (D0 M Mocne NPOBEACHHS 3aHATHH) BKIIOYANO: MCCIENOBaHHE
(dyHkuMoHanbHoro cocrosiHus  (no  aavHeiM  AJl, UCC, ManoHarpy3ouHbix
¢GbYyHKUHOHANBHBIX MPO0), KHHETHYECKOTO U KUHECTETHUYECKOrO MpakcHca, rpaduueckue
npobbl ¥ Npobbl Ha PUTMUKY aKTUBHBIX ABWXeHHH. [TonyyeHHble pe3ynbrathl (PHCYyHOK
10) mo3ponsoT caenarb BbiBOA 00 YCKOPEHHWM BOCCTAHOBJICHHMS MENKOH MOTOPHMKH H
yNyuuleHHus nokasarened BbICLUMX NICHXHUYECKUX (PYHKLMH B KOMMNNEKCHOH mporpamme
peabUAUTALUMOHHBIX MEPONPUATHH B OCTPbLIH Mepuon LepeOpanbHOro HHCYJbTa MpU
MCTIONb30BaHWM MHTEJIEKTYanbHOM oOyuatolueii cucteMbl «INEKTPOHHAs MPOMHChHY.
[lo utoram 3KCniepUMEHTILHOrO MCCNENOBAHHA CHAENaH BBIBOA O MPAKTHYECKO
NPUMEHUMOCTH MPOrpaMMHO-aNMapaTHOro KOMIieKkca /it peabHIUTALHOHHBIX Uenei
€ yueToM 10paboTku ero TEXHMUECKOH U NpOrpaMMHOM YacTeH.

Hrorom atoro 3tana anpo6auuu SBHIOCH 3aKJIFOYEHHE O BO3MOXXHOCTH NMPUMEHEHHS
pa3paboraHHoil  oOyuatowled cucTemMbl A1  OOYYEHWSs TNHCbMY M OLIEHKH
3 ¢ekTHBHOCTH (HOPMHUPOBaHKMA HaBbIKOB Kayuiurpaduu. [aHsl pekoMeHAaLUWH Mo
BO3MOXHOCTH NMPHMEHEHHS KOMIJIEKCa NPH BOCCTAHOBJIEHHH MOTOPHKH KHMCTEH pyK B
NOCNENONETHOM MEPHOAE Y KOCMOHABTOB U A/l AMArHOCTUKH COCTOSIHUSE OpraHu3Ma B
YCNIOBHAX runorpaButauMH. [lpumeHeHHe kommiekca ans 3ToH uemn norpebyer
IOMOJHEHWs!  €ro  TNpOrpaMMHOW  4acTH  HEOOXOAMMBIMH  KOMMOHEHTaMH U
YCOBEPIUEHCTBOBAHHSA TEXHUUECKOH YaCTH.
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OCHOBHBIE PE3YJIbTATbI PABOTbI

1.

Hccnenosadel MeToap! nonyyeHHs U 06paboTiku pyKOMHCHBIX rpadHUECKHX 06pa3oB
B ACMEKTE M3BJICYCHHS ¥ aHaIW3a 3aKIOYEHHOHW B HHX Kaunurpaduueckoi
MH(POPMALIMH, BBISABIIEHbI KX OCHOBHbIE NIPEUMYLLIECTBA H HENOCTATKH.

Pazpabotana MaremarTuueckas MoOeNb, OCHOBAaHHAA Ha CaMOODYuaKOLEMCS
PaHAOMH3UPOBAHHOM anropuT™e CTOXaCTHUECKOH ONTHMH3ALMH,
XapaKTepU3yIOancs afanTHBHOCTbIO M BBICOKOH MOMEXOYCTOHUHBOCTBIO H
NO3BONAIOLLAA HEMOCPEACTBEHHO B MPOLIECCE HAMMCAHWA PACNO3HABaTh H OLCHHBATH
C TOYHOCTBK 10 92% pyKONHMCHbIE CHMBOJBI, TPEACTABJICHHbIE B BHIE BEKTOpa
NPH3HAKOB.

Pa3zpaboTaHbl ¥ peann3oBaHbl alrOPHTMBI, O3BOAAIOLIME 00padaThIBaTh pacTpoBbiE
JaHHbIE W NpeoOpa3oBbIBATh HX K BEKTOPHOMY MPEACTABIEHHIO C MHHHUMAabHbIMH
noTepsMH KauecTBa U AaHHbIX. Cpean HUX: nepeBoa W300pakeHUs B 256 OTTEHKOB
Ceporo, nepexoa OT Cepoi liKanbl K OMHApHOMY uepHO-0enoMy H300paxkeHUI,
NPUBEJEHUE K TOHKOMY KOHTYpPY H300pakeHHs, BEKTOpH3alHs W annpoKCHMauMs
KOHTYpa JIMHHAMH.

Pa3paboTaHbl CTPYKTYpHbIE CXEMbI M aNropuTMbl 06paboTkH 06pa3oB PyKOMMCHOTO
TEKCTa, MO3BOJIAIOIIME AHAIM3UPOBaTh BEKTOPHbIE MPEACTABICHUS rpadHUecKux
o6pa3oB B pexHME pPEabHOrO BPEMEHH, KOTOpble JIerH B OCHOBY OOyuaroiueit
CHCTEMBI.

Pa3paboraHa cTpykTypa 6a3bl NaHHbIX, XpaHALLAS ONMCAHHE HAYEPTAHHS CHMBOJIOB,
KOTOpas—COCTOMT M3 5 CyLIHOCTeH, coaepxawux 24 arpubyra. KomnakTHas
ONTHUMHU3UpOBaHHAs cTpykTypa bJl no3sonuna wu3bexars HHPOPMaUMOHHON
M30BITOYHOCTH H paboTaTh C HaKalUIMBaEMbIMH [JaHHbLIMH B PEXHME peanbHOro
BPEMEHH.

OumndpoBaH Habop 3TaNOHHBIX HauepTaHWH PYKOMUCHbIX CHMBOJIOB PYCCKOro
A3biKa, PEKOMEHAOBaHHbIH MmuHHcTepcTBOM o6pa3zoBaHus Pd astopos H.C.
Kykosoii 1 B.A. UntoxuHo#. Y npaxxHeHHs, COCTaBJIEHHbIE HA OCHOBE CUMBOJIOB H3
aToro Habopa, MoOryt ObITb HCMONB30OBaHbl NS M3yueHHs Kanaurpabpuu B
00pa3zoBaTeNbHbIX YUpEKAEHUAX.

Pazpaboran anroput™ 00paboTkM pPYKOMHCHBIX OOpa3OB B peXHUME pealbHOro
BpEMeHH, Mo3BoasoWUiA oueHUTb ¢ 85%-Hoi TouHOCTEIO M 80%-HO# nonHoTOM
Ka4ecTBO KaynurpadHu, a Tak:Ke CKOPOCTb MHUChbMa, NPOrpece B 00y4EHUH MUCbMY U
NPOBECTH WHAMBHIAYAIbHYIO KOPPEKLMIO MOYepKa Ha OCHOBE aflanTHBHOW MOAEIH
NMOJIy4eHHs 3HAHHWH.

. Pazpaborana wuHTepakTHBHas oOyuatolias cucreMa «DNEKTPOHHAs MPONUCHY H

6ubamoTexu ynpaxHeHuH, MCMOJb3YOLIHECH ans HHOHBHYaNlbHOrO
GOpMHpPOBaHHA HaBBIKOB Kaniaurpaguu pyKOMUCHBIX CHUMBOJIOB Ha OCHOBE
aJanTUBHOI Moaear 00yUeHHs.



OCHOBHDBIE TPY /bl IO TEME JUCCEPTAILIUH:

1. lemun A.A. AsnbTepHaTHBHAas TEXHOJOFMS H3rOTOBJICHHA  CEHCOPHOTO
emkoctHoro dkpana / A.A. Jlemun, [1.C.Tepentses // [laTuukn u Cucremel. M. : PAH,
2013. Ne9. C.56-63 (0.25 n.n./0.095 n.n.).

2. lemun A. A. MeTonsl ¥ CpeicTBa aBTOMATH3WPOBAHHON OLIEHKH KaJUTMrpadHu
U INEKTPOHHBIX Y4ueOHWKOB // UTOrM OWUCCEPTALMOHHBIX HMCCiENOBaHMi (B 2 T.):
Marepuansl IV Bceepoccuiickoro koHkypca mosoasix yuensix. M. : PAH, 2012.
C. 126-137 (0,375 n.n.).

3. lemun A. A. Meroasl aBTOMAaTWU3MPOBaHHON OUEHKH Kammurpapuu //
[MporpammHbie npoaykTsl ¥ cucTeMbl. 2011, Nel. C. 21-24 (0,125 n.n.).

4. lemun A.A. AnanTHBHas KOPPEKLMA TOHKOH MOTOPHKM pyK B YCIOBHMAX
Hesecomocth / A.A. Jlemun, [1.C.TepentbeB //CGopHuk TpynoB Tperbeii
MEXYHapOIHO! HayYyHO-TEXHHYECKOH KOH(epeHLMH A3pOKOCMHUYECKHE TEXHOJIOMHH.
M. : MI'TY um. H.2. baymana, 2014. C.64-69 (0,188 n.n./0,144 n.n.).

5. Jdemun A.A. [NocTpoeHHe MaTeMaTHUeCKOH MOAEH LI PEIUEHHS 331341 OLIEHKH
kasnurpaguun pykonuchsix cumeonioB // 1st Conference “Science progress in European
countries: new concepts and modem solutions. LLtyrrapt.: ORT Publishing, 28 mapra
2013. C.89-93 (0,156 n.n.).

6. demun A.A. O630p MHTENNEKTYyaIbHbIX CHCTEM U1 OLUEHKH Kannurpadpuu //
MHkeHepHbIH BECTHHK: JMEKTPOHHBIM Hay4YHO-TEXHHYECKHH >kypHan. 2012. Ne9.
C. 1-25. Pexxum pocrtyna: http://engbul.bmstu.ru/doc/478895.html (nara obpaiueHus
29.04.2014). (0,781 n.n.).

7. Oemun A.A. CeHcopHas cucremMa o060paboTku Kamnurpaduu pyKOMMCHBIX
CUMBOIOB // MononexHbiii HayYHO-TEXHHUECKHIH BECTHHK: 3JIEKTPOHHBI ypHaJl.
2012. Ne9. C.1-4. Pexum pocryna: http://sntbul.bmstu.ru/doc/478057.html (nara
obpatenns 29.04.2014). (0,125 n.n.).

8. Iemun A. A. HHrennektyasbHas HWHTepakTHBHas ofyuaiowas cucrema
«OnektponHas  nponmuce» //  INTELS2012: COopHuk TpyaoB  AeCATOro
MexayHaponHoro  cumnosuyma. Bomorma:  Bosoroackuii  rocymapcrBeHHbli
TEXHUUeCKHit yHuBepcuTeT, 2012. C. 20-23 (0,094 n.n.).

9. lemun A.A. HHrennextyanbHas HWHTepakTHBHas oOyuarowias cucTeMa
«JnexTpoHHas nponuck» /emun A.A., Jemuna O.A., Baiikuna JI.P. // C6opHuk
Tpyaos 12-ii MononexHoH HayuHoO-TexHWYeckoi koHbepeHuHH «Haykoemkue
TEXHOJIOTHH M HHTeMNekTyalbHbie cucTeMbl 2010». M.: MI'TY um. H.D. baymana, 20
anpess 2010r. C. 223-225 (0,094 n.n./ 0,039 n.n.).

10. Hdemun A. A. HurennektyanbHas WHTepakTHBHas ofywaiolnas cucrema
"AnektpoHHas nponuck” / [lemun A. A., Swnna A.C., [lemnuna O.A. //CtyneHuecku:A
HayuHblli BecTHuk. M.: MI'TY um. H.D. Baymana, 2010. C.448-452 (0,156 n.n./
0,083n.n.).

1. CBuaerenbcTBO O perucTpaundy nporpamMm ans DOBM. [lporpammuo-
annapaTHblii KOMIUIEKC U1t TPEHHMPOBKH MEJKOH MOTOPHKH, JIOTHUECKOTO Pa3BHTHS H
obyueHuss nuceMy «OnekTpoHHas nponuck» / Jlemun A. A., Bnacos A. H.
Ne2008611676; ony6n. 31.03.2008.




