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RESEARCH AND IMPLEMENTATION OF NN BASED ON TENSORFLOW

TensorFlow is Google’s open-source machine learning and deep learning framewark, which is convenient and flexible to build the
current mainstream deep learning model. Convolutional neural network is a classical model of deep learning, the advantage lies in its
powerful feature extraction capabilities of convolutional blocks. A neural network in the simplest case is a mathematical model consist-
ing of several layers of elements that perform parallel calculations. Initially, such an architecture was created by analogy with the small
computing elements of the human brain — neurons. The minimal computing elements of an artificial neural network are also called
neurons. Neural networks typically consist of three or more layers: an input layer, a hidden layer (or layers), and an output layer. An
important feature of the neural network is its ability to learn by example, this is called learning with a teacher. The neural network is
trained on a large number of examples consisting of input-output pairs (corresponding to each other input and output]. In object rec-
ognition problems, such a pair will be the input image and the corresponding label — the name of the object. Neural network learning
is an iterative process that reduces the deviation of the network output from a given «teacher response» — a label that corresponds
to a given image. This process consists of steps called epochs of learning (they are usually calculated in thousands), each of which is
the adjustment of the «weights» of the neural network — the parameters of the hidden layers of the network. Upon completion of the
learning process, the quality of the neural network is usually good enough to perform the task for which it was trained, although the
optimal set of parameters that perfectly recagnizes all the images, it is often impossible to choose. Based on the TensorFlow platform,
a convolutional neural network model with two-convolution-layers was built. The model was trained and tested with the MNIST data
set. The test accuracy rate could reach 99,15%, and compared with the rate of 98,69% with only one-convolution-layer model, which
shows that the two-convolution-layers convolutional neural network model has a better ability of feature extraction and classification
decision-making.
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Po3zrnanyro crangapruy 6i6nioTexy gna cTeopeHHa rpaghiduux inTepheiicie mosoto Python. byno npoananizoBano akry-
anvHicTb 3aco6iB cTBOPEHHA rpathiynux inTepghelicie, 3Ha4yeHHa rpahiyHoro inTepheiicy y cnpHIHATTI KOopucTyBaYem npo-
rpamMu, ocTaHHi gocnigxenns i nyénixayii, wo noe’asaxi 3 Gioniorexoto Tkinter. [JocnigweHo icTopito po3BuTKY Gi6nioTexy,
OCHOBHI BigXeTn Ta MeHeKepn reomerpii. Bu3nayeno Bci hynkyii, wo Bignosigatots 3a po3miljeHHS eneMeHTiB rpathiy-
Horo inTepthelicy y BiKkHi Ta 3po6MeHo0 BHCHOBKH LOJ0 HEAOIKIB i nepeBar gaHoi bi6nioTexy.

Kniouogi cnoea: nporpamyBaHHs; MoBa NporpamyBaHHs; rpachiuHui iHTepdenc; iHTepteic; BikHO; BIIKET; GiGnioTeka; MeHemKep
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BCTYII

ITocranoBka npodaemu. Ha cyuacHomy erari pos-
BUTKY iH(MOpPMAIiiHUX TEeXHOJIOTi mepeciuHuii Ko-
pucTyBau 3BUK 10 rpadiunux iHTepdeiiciB i morke
MaTH CKJAIHOIII ¥ mporeci poboTu i3 cyTo TeKCTOBU-
mu inTepdeiicamu. Yepes 11e BasKJIMBO 3HATH He JIUIIIE
MeTOAU peaJidarlii Joriku mporpam, a i Te, SK 3po0u-
TU CIIJIKYBaHHS KOPHCTyBaua 3 IPOTPaMOI0 MaKCH-
MaJIbHO KOM(MOPTHUM.

Amnajis ocraHHIX gocaimkeHs i myoaikamii. CraH-
mapTHa 0i0JioTeka mJisg CTBOPeHHS rpa)iuyHUX iHTEp-
(deiiciB moBoro Python ricHo moB’ss3ana 3 6i6rioTeK0r0
Tk, 110 BiZoma maBHO Ta 6araTo ge omucama. Hampu-

kJan mpargd [1] goci Mae monuT B iHTepHET-MarasuHi
amazon.com, He3BayKauu Ha Te, I11o 1i OyJio Hanmuca-
"0 2000 poky. IIpoTe yac MIBUAKOIINHHNI, AK i pO3-
BUTOK MOBHU IIporpamyBaufs Python. I'oBopsiuu mpo
BUKODPUCTAaHHA HOBimwux Bepciit 6i6mioreku Tkinter,
nobpe 3ragatu npo miapyuHuk [2]. OgHak HallakTy-
AJIbHIIIIUM I:KepesioM iH(opmallii 3aB:KaM 3ajauIa-
TUMEThCA MOKyMeHTallida 6ibaioTexu [3], 110 BuKJIa-
JleHa Ha caiiTi mokyMeHTallii MOBU IporpaMyBaHHSA
Python.

Mera crarTi. MeToio cTaTTi € orasaj craHZapTHOL
6i6sioTekm myA cTBOpeHHA rpadiuHmx iHTep(deiicis
moBoio Python.
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OCHOBHA YACTHHA
Bi6niomexa Tkinter

Tkinter — 6arartomiaardopmua rpadiuma 6i6Jio-
TeKa iHTepdericiB Ha ocHOBI 3aco6iB Tk (I1mpoKo mo-
nyaapusdoBana y ¢BiTi GNU/Linux Ta immux UNIX
moAi0HMX crucTeM, MOpTOoBaHa 3oKpema i ma Microsoft
Windows, Apple Mac OS), momuproBana 3 Bigkpwu-
TUMU BUXiTHUMU Komamu, aky Hanucaau Cria JIym-
xoJsbT i I'Bio Ban PoccyMm i ssKa HAJEKUTH OO CTaH-
maptHoi 6i6siorexu Python.

Bioaiorexa Tkinter me peasnisye BiaacHuit iHTep-
(deiic mo 6idmiorexu Tk, a 3abesmeuye KOHBEPTYBaH-
Hsa 3BepHeHb Python y 3Bepuenusa Tcl — moBu, AkKa
TicHo inTerposana 3 Tk. Ot:xe, Tkinter € Tax 3BaHOIO
obroptroio aisa Tel /Tk [3].

ITaker tkinter — 1me TOHKuHII 00’¢KTHO-
opienroBanuit map mosepx Tcl/Tk. 106 BuKOpPHC-
ToByBaTtu tkinter, Bam me morpi6buo mmcatu xox Tel,
ajJle BaM JOBeIeThCSA 3BEPHYTHUCA OO AOKYMEHTaIlil
Tk, a inoxi i mo moxkymenrarii Tcl. Tkinter — 1e Ha-
0ip 00ropToK, AKi peanisyroTs Bigskeru Tk ax Kiaacu
Python. Kpim Toro, BuyTtpimuiit momyas _tkinter
3abes3meuye Oe3IMeUHN MeXaHi3M, IKUI Ja€ MOKJIN-
BicTh B3aemogiaru Python i Tel.

Tk — xpoc-maardopmenHa 06i6imioTeka 0a30BUX
ejleMeHTiB rpadiunoro imTepdeiicy, moIIupoBaHa 3
BifKpuTuMu BUXigHuMu Kogzamu. Tk 6yio pospob.e-
HO [[»)KoHOM OCTEpPXyTOM SAK PO3IIUPEHHSA IJd iHTEp-
nperoBanoi moBu nporpamyBaunus Tcl. Tk mosxe Bu-
kopuctopyBartuck i3 C/C++, Perl, Python, Ruby (8
OKpPeMUX BUMNAAKAX MOKe 3Hamooutucs Tel).

Kommoneur Tk Bixke maBHO € HeBil’€MHOIO YaCTHU-
Horo Python. Bin sabesmneuye mamiiiHuwii i Hesasesx-
HU# Bix miatdopmu Habip iHCTpyMeHTIB A BiKOH,
AKUN gocTynHuit mporpamicram Python za momomo-
roro mnakera tkinter Ta iioro posmupeHHsI, MOLYJiB
tkinter.tix Ta tkinter.ttk. Tk Hamae pos3poOHUKY
Habip Tcl-komanz, MpU3HAUEHUX IJIs CTBOPEHHS Bi-
3yaJbHUX KOMIIOHEHTIB 1 BUKOHAHHA Pi3HUX Aik i3
HuMu. KoMIloHeHT ABJIse co00I0 BIKHO y CKJaai rpa-
¢iunoro inTepdeiicy, 1110 Ma€ NeBHUI 30BHINIHIN BU-
TJIA] i BUKOHY€E BU3HaUeHi QyHKILi [4].

Enemenmu éixna 6 Tkinter

Tonosaum enemernTom GUI Tkinter € Bikuo. Bikua-
MU Ha3WBAIOTh KOHTEWHEPU, B AKUX PO3MIIIEeHO BCi
GUI enementu. [ani GUI enemenTu, 1o AKUX HaJe-
JKaThb TeKCTOBi 00KCH, IPJUKY i KHOIIKY, HA3UBAIOTh-
cd Bimskeramu. BimskeTu MicTATHCA BcepeIHi BiKOH.

Bimxeru € ocuosoro GUI dpeiimBopra Tkinter B
Python. Ile eremenTu, uepes AKi KopucTyBadui B3a-
eMomioTh i3 mporpamoro. ¥ Tkinter xo:xuuii Bimxer
BU3HAYEHO KJIACOM.

Bimsxeru Label BukopucToByoThCA s BimoGpa-
JKeHHs TeKcTy abo kapTuHok. Teker Ha Bigsxeri Label
He MOKe pelaryBaTHcCA KODPHCTyBaueM, BiH TiJIbKU
OKa3yeThCA.
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Bimsxeru Button moTpi6HI a5 cTBOpeHHS KJika-
GeIpPHMX KHOIOK. IX MOKHA HAJAINTYBATHA B TAKWIL
cmocio, 1006 1mig yac HaTuCKaHHSI BUKJINKAJIACT TIeBHA
dyuKIig. Icaye 6araro moaibHOCTEH MixK BimKeTaMmu
Button i Label. 3a cBo€10 CyTTIO KHOIIKA — II€ IIPOCTO
APJUK, HAa AKUN MOKHA KJIIKHYyTU. [ cTBOpeHHA
CTHJIIB Bi/l’KeTiB ApJHKaA i KHOIIKU TAaKOK BUKOPUC-
TOBYIOTBCSA OJHAKOBi aprymeHnTu [5].

V¥ pasi, Koau oTPiOHO OTPUMATH TEKCTOBY iHGpOP-
MaIlifo BiJi KopmcTyBada, Ha KIITAJIT aJpECcu eJeK-
TPOHHOI MOINTU, 3aCTOCOBYIOTH Bimsker Entry. Bim
BimoOpaskae HeBeJIUKHUII TEKCTOBUII OOKC, KYAU KO-
prcTyBau MOKe BBECTHU TEKCT.

Bimxeru Text BUKOPUCTOBYIOTHCA /IS BBEAEHHS
TEeKCTY, AK i Bimsxeru Entry. PisHuia nondrae sumime
B TOMYy, 1o Text Moke MicTUTU KijlbKa PAAKIB TeK-
cty. 3 Bimkerom Text KopucTyBau MoiKe BBOIUTHU
1ini maparpadu abo CTOPiHKU TEKCTY.

Checkbutton — me BimKeT, AKUIL Ja€ 3MOr'y IIO3HA-
YaTU «TaJIOYKOI0» IIeBHUU IYHKT y BikHi. fIKIIo Bu-
KOPUCTOBYIOThCA KiJIbKA IMIYHKTiB, HOTPiOHO KOXKHO-
My 3 HUX IIPUCBOITHU CBOIO 3MiHHY.

Bim:xer Radiobutton Bukonye pyHKIIif0, CX0XKY 3
dyukiico Bimxera Checkbutton, ame y Bigsxeri Ra-
diobutton xopucTryBau Moke BUOpaTH JUIle OAUH i3
OYHKTIiB.

Bim:xer Progressbar Bimo6paskae piBeHb 3aBaHTa-
JKeHHs, IIpoIlec 301JIbIITeHHA 3MiHHOI TOIIIO.

Memnedscepu zeomempii

Icaye Tpu QYHKIII A4 po3MilleHHS BigxeTiB y Bi-
KHi: pack(), grid() ta place().

dyukiia pack() aBToMaTUUHO PO3MiIIye BimkeTn
B OaTbKiBcbKOMY BikHi. Ile malimpocrima aasa pobo-
T4 QYHKIIiA, OAHAK BOHA He JJa€ CBOOOIM PO3MIIlleHH
eJIeMeHTiB — yci BixeTu, 1110 JO0AAI0ThCS, OYAYTH J0-
JaBaTHCHA IIOUYEProBO y IepINuil pAJOK BiKHa, a KO
y BiKHi cTaHe 3aMaJio MicCIld AJId JOZABAHHS eJIeMeHTa
— BiH 3’ABUTHCA Ha MMOYATKY APYTOro PAAKa i T.x.

Hnsa HeBenmKol KiJIbKOCTI BifyKeTiB y BiKHI 11€ 06-
MesKeHHS MOKHa o0ifiTu 3a JOIIOMOI'OI0 IIEBHUX 3HA-
yeHb mapamerpa side (left, right, top, bottom, both
IS PO3MIiIlleHHSA BiAMMOBiAHO JIiBOPYY, IIpaBOpPyY, Y
BEPXHil, HUKHiH ab0 IeHTPaJbHill YacTUHAX BiKHA).
OpHaK [IJad BeJMKOl KiJIbKOCTi eleMeHTiB, aKi Ma-
I0Th OyTH PO3MillleHi He TOPAAKOBO, a JOBIJIBLHO UM Y
CTOBIUUK — IA PYHKIiA He TiAXOAUTD.

dyurnia grid() posmimiye Bimserm Ha citii.
OcHoBHi mapamerpu: row (pAnokK), column (cToB-
meiib), rowspan (CKinTbKM PAAKIB 3aiiMae Bimsker),
columnspan (cKiabKu CTOBIIIIB 3atimae Bimxert). Ila
GyHKIIg gae 6iabIy cBOOOAY B PO3MIII[eHH] eJIeMeH-
TiB BcepenMHI BiKHA.

dyukiia place() YMOKINBIIOE PO3MIIIeHHA Bif-
°KeTiB y 3asHaAUeHUX KOOpAMHATAX i3 3a3HAUYEHUMU
posmipamu. OcHoBHi mapamerpu: Xx (KoopAumHarTa
BepXHBOI Me:Ki BifskeTa JIiBOopydY 3a Biccio abcruc),

3B’A30K, Ne 6, 2020



Mpo6nemu po3BUTKY Td BAOCKOHANEHHS
€AUHOI HaLiOHANbHOT cUCTEMM 3B A3KY

C/10B0 HAYKOBUS

Yy (koopauHaTa BEepPXHBHOI Merki Bifskera JiBopyu 3a
Biccro opauuar), width (mmupuna emremenTa), height
(Bucora esieMeHTA).

Bucnoskxu

TonmoBHi nepesaru Tkinter mossraioTs y TOMY, 110
BiH IMIBUAKUH i 3a3BUUA IIOCTAYAETHCA B KOMILIEKTL
3 Python. Tkinter Taxo:x Bimomuii Tum, 1110 Mae€ 3a-
cTapisnii 30BHIIIHIT BUTJIA, [0 3HAYHO ITOKPAIIEHO
BTk 8.5.

IIpore miomo Bukopucraumusa, Tkinter e BigHOC-
HO IPOCTHM Ha IpoTmBary inimum Oibaiorexam. Ile
Bigminumuit Bubip masa crBopeunsa GUI momaTkiB y
Python, 0co6MBO AKINO Cy4yacHUH BUIJISAL He B IIpio-
puTeTi AN mpoTrpaMu, a BeJIUKY POJb Bimirpae QpyHK-
IMiOHAJBHICTS 1 Kpoc-maaT(opMeHHA IITBUAKICTb.
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L. B. Kpasew, A. H. Tywmy, B. B. lLIkana, B. P. Mukonaidyk
0630P CTAH/IAPTHOI BUBAVNOTEKY 1A CO3[AHUA GUI HA A13bIKE PYTHON

PaccmotpeHra cTaHgapTHas 6UGIMOTeKa [N CO3AaHNS rPaghu4ecknx UHTepeicoB Ha s3bike Python. bbinn npoaHannanpoBakbl ak-
TYarnbHOCTb CPEJICTB CO3AAHWS rPagu4ecknx MHTEPGheNcoB, 3Ha4eHe rpachnyeckoro uHTepgenica B BOCIPUSTUN 01b30BATENIEM Npo-
rpammbl, NOCTENHUE VCCIenoBaHNs v MyGrvKaLmy, CBS3aHHble ¢ GubmoTeko Tkinter. ViccnenoBaHa uctopus passutig GUGINOTEKN,
OCHOBHbIE BUIKETbI U MEHE[KePbI reoMeTpum. PaccMoTpeHbl Bce (DyHKLWM, OTBEYaILLME 38 Pa3MELLEHNE 3/IEMEHTOB rpaghueckoro
VHTEPGhENCa B OKHE 1 CLesaHbl BbIBOLbI OTHOCUTEIIHO HEQOCTATKOB 1 MPEVMYLLECTB [aHHOI GUGINOTEKN.

KnioueBble cnoea: nporpaMmipoBaHiie; si3bik NPOrpaMMPOBaHIS; rpaYeckui HTEPGENC; MHTEPMENC; OKHO; BAMKET; 616Nno-
TeKa; MEeHeKep reoMeTpun; knacc; dyHkuus; Python; Tkinter; GUI; Tk.

D. Kravets, A.Tushych, V. Shkapa, V. Mykolaichuk
OVERVIEW OF THE STANDARD LIBRARY FOR CREATING A GUI IN PYTHON

This article discusses the standard library for creating graphical user interfaces in Python. The relevance of graphical user interface
creation tools, the value of the graphical user interface, the latest research and publications related to the Tkinter library, the history
of the library, the main widgets and geometry managers were analyzed. All the functions responsible for placing the elements of the
graphical interface in the window are considered. There are three functions for placing widgets in the window — pack (J, grid (J and
place (). Conclusions are drawn about the disadvantages and advantages of this library.

The standard Python GUI library is closely related to the long-known and widely described Tk library, but the most relevant source of
information will always be the library documentation on the Python programming language documentation site.

The purpose of this article is to review the standard library for creating graphical interfaces in Python.

Tkinter is a multi-platform graphical interface library based on Tk tools (widespread in the world of GNU/Linux and other UNIX-like
systems, ported to Microsoft Windows, Apple Mac 0S), distributed with open source, written by Wall Lumhalt and Guido van Rossum.
Included in the standard Python library. Tk has long been an integral part of Python. It provides a robust and platform-independent set
of tools for windows that is available to Python programmers. However, in terms of usage, Tkinter is relatively easy compared to other
libraries. This is a great choice for creating GUI applications in Python, especially if the modern look is not a priority for the program,
and a big role is played by functionality and cross-platform speed.

Keywords: programming; programming language; graphical user interfaces; interface; window; widget; library; geometry manager;
class; function; Python; Tkinter; GUI; Tk.
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