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PE®EPAT

Jurmmomuas pabota, 68c., 45 puc., 14 uctounukos, 1 npuioxeHue.

KiroueBbie CJIOBa: MAIINHHOE OBYYEHUE, PYTHON,
TENSORFLOW, HEIPOHHAS CETb, IAM, CNN, RNN, BLSTM.

OOBEKTHI UCCNEOBAHUS — AJTOPUTMBI ISl PEIICHUs 3aJjauyd paclo3HaBaHUs
PYKOIMMCHOI'O TEKCTA, CBEPTOUHBIE HEUPOHHBIE CETH, PEKYPPEHTHBIC HEUPOHHBIE CETH,
A3bIK porpammupoBanus Python.

[lenp paboThl — uCCAEAOBATH AJITOPUTMBI PACIIO3HABAHUS PYKOMUCHOIO
CUMBOJIOB U CJIOB U pa3padoTaTh MOOWIbHOE MNPUIIOKEHUE JJIsi paclO3HaBaHUS
PYKOIMCHOTO TEKCTA.

Metoasl wucCcieIOBaHUST — a) TEOPETUYECKHE: U3YUYCHHE JIUTEPATYPHI,
MOCBSIIEHHON TpoOiIeMe pacrno3HaBaHUS PYKOMHMCHOTO TEKCTa; 0) MpPaKTUYECKUE:
HCCIIEIOBAHNUE U aHAJIN3 aJITOPUTMOB paclo3HABAHUSI PYKOMUCHOTO TEKCTA.

B pesynbrate pazpaboraHa Mojenb HEHPOHHOM CETH ISl paclo3HaBaHUs
PYKOITMCHOI'O TEKCTA U CEPBEP Ha si3bIKe nporpammupoBanus Python, B koTopelii Oblia
BCTpO€HAa HeHpoHHass ceTh. BMmecte ¢ 3TuM ObUIO pa3paboTaHO MOOWIBHOE
NPUJIOKEHUST ISl  OlepalMoHHOW cuctemMbl 10S, KOTOpOo€ B3aUMOJIECUCTBYET
HaIpsIMyIO C CEpPBEPOM U MPEAOCTABISET MOJIb30BATEII0 BO3MOXHOCTh PACIO3HATH
PYKOMMUCHBIA TEKCT C TOMOIIBI0 HEUPOHHOU CETH.

O6nacTe NpUMEHEHUs — paclo3HaBaHHE W MPeoOpa3OBaHUE PYKOMUCHOIO
TEKCTa, aBTOMATH3allMsl ydeTa PYKOMHUCHBIX JIOKYMEHTOB, ONTUMHU3anus cOopa,
XpaHEHHs U 00pa0OTKH KIMEHTCKUX JaHHBIX.



PO®EPAT

JlpimiomHuas pabota, 68c¢., 45 pric., 14 kpbIHil, | OpbIKIaTaHHE.

KnrouaBeis CIIOBHI: MAIIDBIHHAE  HABYYAHHE, PYTHON,
TENSORFLOW, HEMPOHABAS CETKA, IAM, CNN, RNN, BLSTM.

AO'eKThl naciaeqaBaHHs — aJiTapbITMBI JJISI BBIPAIIIHHS 3a/1aubl pacria3HaBaHHS
pyKamicHara TAKCTa, HEHUpPOHAaBBbIS CETKI CBEpTAuyHAra ThINy, HEUPOHABBIS CETKI
PAKYpAHTHAra Thilly, MOBa nparpamaBanHs Python.

Mbra paboThl — AacienaBalb alrapblTMbl paclia3HaHHs PYKaIICHBIX CIMBaiay i
cJ0Y 1 pacrnpaiiaBaiib MaOlJIbHAE MPBIKJIAIAHHE JIJIs1 paclia3HaHHS pyKaricHara TIKCTY.

MeTtansl gacnmemaBaHHS — @) TOAPITHIUHBIA: BBIBYYDHHE JIITapaTyphl,
nphiCBEUaHail mpabieMe pacla3HaHHS pyKalicHara TAKCTY; ©O) NpPaKThIYHBIS:
JaciielaBaHHe 1 aHaJI13 aJirapblTMay pacla3HaHHs pyKamicHara TIKCTY.

VY BBIHIKY pacnpaiiaBaHa MaJpjb HEUpoHaBall CeTKiI JUisl pacra3HaHHS
pyKaricHara T3KCTy 1 cepBep Ha MoBe nparpamaBaHHs Python, y siki Obna yOynaBana
HelipoHaBas ceTka. Pazam 3 rmaThIM OBIY pacrmpanaBaHbl MaOulbHae AafaTak aJis
anepanpliiHaii cictambl 10S, K1 y3aemaa3eilHiyae Hemacpd/Ha 3 cepBepaM 1 jae
KapbICTAIbHIKY MardbiMacilb pacra3Hailb PyKamiCHbI TIKCT 3 AanaMorail HepoHaBaii
CETKI.

BoOnacup yXbIBaHHS — pacliasHaBaHHE 1 MepayTBapIHHE pyKalliCHara TIKCTY,
ayTaMarbl3albld YKy pyKaliCHBIX JTaKyMEHTay, alThIMi3albls 300py, 3aX0YBaHHSA 1
anmpanoyki KJIeHIKIX J1aI3eHbIX.



ABSTRACT

Graduate Work, 68p., 45 images, 14 sources, 1 application.

Key words: MACHINE LEARNING, PYTHON, TENSORFLOW,
NEURAL NETWORK, IAM, CNN, RNN, BLSTM.

Object of research is algorithms for solving the problem of recognition
handwritten text, convolutional neural networks, recurrent neural networks, the Python
programming language.

Work purpose is to explore handwriting recognition algorithms and to develop
a mobile application for handwriting recognition.

Research methods are a) theoretical methods: the study of literature on the
problem of handwriting recognition; b) practical methods: research and analysis of
handwriting recognition algorithms.

As a result, we developed a neural network model for handwriting recognition
and a server in the Python programming language in which the neural network was
built. Along with this, a mobile application was developed for the iOS operating system
that interacts directly with the server and provides the user with the opportunity to
recognize handwritten text using a neural network.

Scope is recognition and conversion of handwritten text, automation of
accounting for handwritten documents, optimization of the collection, storage and
processing of client data.



