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IIporno3yBaHHs 11 pO3B’si3aHHA 32124 eeKTUBHOIO
BHPOOHMITBA eHEPrii HA COHAYHHUX eJTeKTPOCTAHLIAX
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IBano-®pankiBCHK, YKpaiHa
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AHoTanisi. B poGotri po3poOieHO KOMOIHOBaHHMI METOJ TMPOTHO3yBaHHS
BUPOOHHUITBA €HEPrii Ha COHSYHHX ENeKTpocTaHmisx. Jma 1poro
MPOAHANI30BaHO MOLIMPEHI AITOPUTMH Ta BH3HAYEHO IXHI IepeBaru Ta
Heponiku. Ha ocHoBi Meroxy Random forest pospo6ieno HOBHII MexaHi3M
NPOTHO3YBaHHA, SKUil HPOJIEMOHCTPYBaB Kpalli pe3yiabTaTd. PeamizoBaHuid
METOJ] IHTEIPOBAHO y KOMIUIEKCHY CHUCTEMY IIPOTHO3YBAaHHSI, A€ KOPHUCTyBad
MOXE CTBOPIOBATU Pi3HI MOJENi Ta BHKOPHCTOBYBAaTH iX MJISi CTBOPEHHA
MPOTHO31B TeHepaIlii.

Knio4oBi c10Ba: IporHo3yBaHHs, COHSIYHA €TEKTPOCTAHIIIS, METO
[IPOTHO3YBAHHS.

Forecasting For Solving Problems of Efficient Energy
Production at Solar Power Plants

Pavlo Drabchuk

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine
drabchuk.pavlo@comp-sc.if.ua

Abstract. The work developed a combined method of forecasting energy pro-
duction at solar power plants. For this, common algorithms were analysed and
their advantages and disadvantages were determined. Based on the Random for-
est method, a new forecasting mechanism was developed, which demonstrated
better results. The implemented method is integrated into a comprehensive fore-
casting system, where the user can create different models and use them to create
generation forecasts.

Keywords: forecasting, solar power plant, forecasting method.
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1 Beryn

KinpkicTh COHAYHHX €NEeKTPOCTaHIIN MOpPOKy 3pocTae. Lle mpusseno 1o 30iMbIICHHS
HEPIBHOMIPHOTO HABAHTAKEHHS Ha €JIEKTPOMEPEXKY, III0 B CBOIO YEPTY JAJIO MOLITOBX
JUI TIOCWJICHHS TpaBWJ BHUPOOHMITBA albTEPHATHBHOI €HEprii, a came BBEICHHS
(hiHaHCOBHUX CTATHEHD 3a MOJIaHI IPOTHO3M 3 MOXHUOKOI0, KA € O11b11010 3a 5%.

AKTyaJbHICT POOOTH BU3HAYAETHCS THUM, [0 TIPOTHO3YBAHHS KUTBKOCTI €HEpPTii Ha
CEC 1o3BOJUTH ONITUMI3yBaTH POOOTY €IEKTPOCHEPTETHIHOI CHCTEMH, a TAKOXK depe3
3anpoBapKeHHS BimmoBigameHOCTI 3a Hebamancu it BJIE, iHTepec mo cucrteM
MIPOTHO3YBaHHS BHPOOHUIITBA EIICKTPOCHEPTil OyIe MOCTIIHO 3pOCTaTH.

Mertor0 poOOTH € CTBOPEHHS METOY IPOTHO3YBAHHS BHUPOOHMIITBA €HEprii Ha
COHSIYHMX €JIEKTPOCTAHIIAX JUIA PO3B’S3aHHS 3a/1ad, MOB’S3aHUX 3 IMPOOIEMOIO
MOJJaHHS HETOYHUX MPOTHO31B BupoOHUKaMu B/IE.

[MpakTryHa 3HAYMMICTH PO3POOIEHOTO METONYy OOYMOBIIOETHCA THM, IO HOTO
MOXHA 3aCTOCOBYBATH Yy Taly3siX EJICKTPOCHEPTETHKH, a TaKOX IHTETPYBaTH Yy
KOMIUTIEKCHI CHCTEMH TPOTHO3YBaHHS BUPOOHHUIITBA €IEKTPOCHEPTi.

2 AHani3 npeaMeTHoi odJacTi

Jliis GanmaHcyBaHHS €IIEKTpOMepexi B YKpaiHi, Bupoonuku BJIE, 30kpema BIacHUKA
COHSYHHMX  EJIEKTPOCTAHII, TOBWHHI  [OJAaBaTH MPOTHO3M  BHPOOHHUIITBA
enekrpoeneprii 1o AI1 «["'apanToBanuii moKymensy momaoou [1].

Jlnst IporHo3yBaHHsT BUKOPUCTOBYIOTBCS Pi3HI MeToaM (NiHIiHA perpecis, MeTon
OMOPHUX BEKTOPIB TOIIO), ajiec Pe3yJbTaTH JOCITIHKCHHS BKa3aJd Ha JOLIIBHICTh
3aCTOCYBaHHS KOMOIHOBAaHMX METO[IB. Ilesi BHUKOPUCTAHHS TIOPUIHHX MOJEIeH
MOJIATAE B TOMY, 00 MOI0JIATH HEJOIIKM OKPEMHX MOJIeJiel 1 BUKOPHCTATH TepeBaru
iHIIMX, 00’emHAaTH X pa3oM 1 CTBOPUTH HOBY TiOpUIHY MOJENb JUISi 3MEHIIEHHS
MOMUJIOK TPOTHO3Y. ['I0pUaHI MO MOXKYTh TTOEIHYBATH JIIHIHHI MO, HETiHIHHI
Moeni abo K JiHiiiHI, Tak 1 HemiHiiHI Moaemi. baraTo mocmimKeHb MOKa3aiu, Mo Taki
METO/IM TPOTHO3YBaHHS TIEPEBEPIIYIOTH IHANBIMyabHIIT IPOTHO3 [2].

3 ITocTanoBka 3agaugi

3aBIaHHAM J1aHOT poOOTH € JOCIHIANTH HasBHI METOJIM NPOTHO3yBAaHHS BUPOOHHUIITBA
€JICKTPOEHEPTii Ha COHSYHUX EJIEKTPOCTAHIISIX, BU3HAYUTH iXHI IIepeBark Ta HEAOIIKN
1 Ha OCHOBI OTpHMaHOi iH()OpMaIlil CTBOPUTH BIACHHI MEXaHI3M IPOTHO3YBaHHS Ta
o0TpyHTYBaTH HOTO €(PEeKTHBHICTh Ta MOUIIBHICTH 3aCTOCYBaHHS. Iyl YHAOYHEHHS
OJTHOTO 3 NPHKJIAIB IPAKTUYHOTO 3aCTOCYBAHHS, PO3POOUTH KOMIUIEKCHY CHUCTEMY,
sKa JIO3BOJINTh BJACHUKAaM COHSYHUX EJEKTPOCTAHIIH CTBOPIOBATH MOJEINI
NPOTHO3YBaHHA Ta (OPMYBaTH IPOTHO3M, SIKI MOXXHAa aBTOMATHYHO HaJiciaaTh
Al «"apaHTOBaHUI MOKYIELbY.
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4 MeToa nporuo3yBaHHsI

4.1 TeoperuuHa Mojaenb

MexaHi3M IPOTHO3yBaHHsS PO3POOJICHO Yy BUIIAIAI KOMOIHOBAaHOTO METOAY, SIKHA
noeHye npoiec kacudikaii ta perpecii. Ilepiuunii BUKOPUCTOBYETHCS LIS PO3OUTTS
Ha0bOpy JaHMX 110 BU3HAYECHUX IpyNax — CIEpIIy IO IOTOJHHX YMOBax, a MOTIM IO
mopax poky. Il[o6 cdopmyBaTu perpeciitni Mojeni st chOPMOBAHUX JAHUX,
3acTocoBaHo aHcamOieBuii Meron Random forest, ocoOamMBOCTI SIKOTO JO3BOJISIOTH
OTpPHUMATH SKOMOTa TOYHILI pe3yJbTaTH MPOrHO3yBaHHs. Lle 3yMOBIEHO TuM, LIO
JiepeBa, SKi YTBOPIOIOTBCS B PE3yJIbTaTi POOOTH METOLY MOXKYTh 3amamM’siTOBYBaTH
yHiKanbHi BapianTH. [IporHoctnyHa 3miHHa perpeciiinoi mozeni Random forest
obumcoeThes 3a popmyoro (1):

Ty = TR T (5 0y), @

~B . . ..
e, f, s — POTHO30BAHE 3HAYCHHS, B — kinbkicTs mepes y mici, T(X; @) — pe3yabrar
OOYHCIICHHS 3HAUCHHSI KOHKPETHHM JiepeBoM, @, — b-te Bumankose nepeso [3].

PesynbTaToM CTBOpEHHS MOJCHi € psn miaMojencil mjst meBHOI rpynu. BoHu
CTBOPIOIOTHCS Y HACTYITHOMY MOPSIIKY:

1. [ToOyaoBa miaMoeel i JaHuX, ki Kiacu()iKoBaHO IO MOpax POKY Ta MOTOIHUX
rpymnax;

2. ®opMyBaHHS i MOAENEH sl KOKHOT MOTOAHOT TPYIIH;

3. CTBOpEeHHsI 3arajbHOi MiIMOAEII.

Heo0xigHicTh B IOOYA0BI MiMO/IEIICH HA IPYTOMY KPOIIi 3aJISKUTH BiJ Pe3YJIbTATIB
nepioro. SIKIio Ko)kHa rmopa poKy Mae MoJesb, HAPHKJIAL JUIsi XMapHOi MOTOAH, TO
HEMa€e HEOOXIAHOCTI y MOOYMOBI 3arajbHOI MOJENTI JUIs MOTOAHOI TPymu «XMmapHa
moroja». 3HAYCHHS KPUTEPIiB OI[IHIOBAaHHS MOJEICH MoKa3aid e(PEeKTHBHICTh
CTBOPEHOT'0 MEXaHi3MYy.

4.2  MopeaoBaHHS METOAY MPOTHO3YBAHHS Ta HOro peasi3amis

st MozentoBaHHs JUCKPETHOI MOBEIIHKH alrOpUTMY, CTBOPEHO JiarpaMmy CTaHiB
UML, ska BimoOpaxkae MepexoaW 3 OJHOTO CTaHy B IHIIMHA Ta JIEMOHCTPYE
MOCTIIOBHICTh MOJIiH, Yepe3 siKi 00’€KT MPOXOMUTH MPOTATOM CBOTO icHyBaHHs [4].
Takum uuHOM, rpadiuHe 300pakeHHs METOAY NPOTHO3YBaHHS JIO3BOJISE
MpOaHai3yBaTH MOBEAIHKY ITOPUTMY, IO AACTh 3MOTY BH3HAYUTH MICLs, HA SKUX
MOTPIOHO 30CEPETUTH YBary Mepe] MporpaMHOI0 peai3alliero.

s po3poOIieHHSI METOLy TPOTHO3YBaHHS 00paHo MOBY mporpaMmyBaHHs Python 3
6i6miorexamu Pandas, NumPy Ta scikit-learn. MeTox peanizoBaHo y BUTTISAL KJIacy, B
SKOMY ONHCaHO yci (yHKIi, SKi BCTAHOBJICHO Ha MOMEpeaHix eramax. Po3poOieHa
apxiTeKTypa METOy JO3BOJISE IHTEIPYBATH HOTO Y Pi3HI CHCTEMH ISl TPOTHO3YBAaHHS
BUPOOHUIITBA EIEKTPOEHEPTii.

10
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5 IIpakTr4yHe 3aCTOCYBAHHS TA €eKOHOMiUHEe 3HAYEHHS

[ IpuKItay MPakTUYHOTO 3aCTOCYBAHHS PO3POOJICHO KOMIUICKCHY CHCTEMY, y SKY
IHTETPOBaHO PO3pOOICHUH MeTo porHo3yBaHHA. OKpiM 0a30BUX (YHKIIN, BITaCHUK
Yl aHANITHK MOXKE CTBOPIOBAaTH Yy HIH pi3HI MOZENi IPOrHO3yBaHHSA Ta
BUKOPUCTOBYBATH IX AJIs1 GOPMYBaHHS IPOTHO3Y Ha OIHY a00 Kinbka 1io.

OCKinbKY BUPOOHUKH €IIEKTPOCHEPTii Ha COHAYHMX (hepMax IIOBHHHI IT01aBaTH CBOL
MPOTHO3M TeHepallii Ha HACTyIMHY O00y, TO B CHCTEMi peayi3oBaHO MOJKIHBICTh
aBTOMAaTHYHOTO cTBOpeHH: (aiury XML 3a Bu3HaUeHHM IIaOJIOHOM Ta HaJCHIaHHS
rioro JI1 «I"apanTOBaHMI MOKYIELb.

[lepeBaxxra OUTBIINICTP COHSYHUX EINEKTPOCTAHIIH  BCTAHOBIIOETHCS IS
3a0e3neueHHs] CHePreTHYHOI He3aleXHOCTI Ta QiraHcoBoro mpuOytky. II{o0
BU3HAYUTH CKOHOMIUHY €(eKTHBHICTh, OOYMCICHO NPOTHO30BaHI 3HA4YECHHS 3a
JIOTIOMOTOI0 JTIHIHHOT perpecii Ta po3pobieHoro meroxy. BimmoBimHO m0 mpaBmil
HapaxyBaHHSA BiJIIKOTyBaHHS, OOYHCICHO BTPATH, SKi Mir OM OTpPHMATH BIIaCHHUK
COHSYHOI (hepMH, BUKOPHUCTOBYIOUM OOHIBa METOAM Ta MOPIBHAHO iX. B pesymbrati
BHU3HAYCHO, 10 po3Mip (iHaHCOBHX 30WTKIB Ipu BHKOopucTaHHI JIiHIHHOI perpecii €
OimpmmM y 2,42 pasu. 30epexeHi KOIITH MOXXHAa BHKOPHUCTATH Ha MOJACPHI3AIii0 YU
PEMOHT 00JaHAHHS.

BucnoBku

CTpiMKUii PO3BUTOK COHSYHOI €HEPreTUKH CHPUYUHKB 301IbLICHHS HEPIBHOMIPHOTO
HABAHTAXXCHHS HA CJIEKTPOMEPEKi, 10 MPU3BEIO 0 MOCHJICHHS BiIINOBIIAILHOCTI
cepell BUpOOHMKIB ajbTEpPHATHBHOI eHepreTuku. He3Baxaioun Ha 3HAYHY KiJIbKICTh
METOJIIB NPOTHO3YBAaHHS BHUPOOJIEHOI COHAYHOI €Heprii, CTBOPEHHS HOBOTO METO.Y
JIO3BOJITH Kpallle TOCHIJIUTH iXHE 3aCTOCYBaHHS Ta PO3POOKY.

B pesysbrari npoBeieHoOi poOOTH, CTBOPEHO TEOPETHYHY MOJENb Ta MPOTrpaMHy
peaizaiito KOMOIHOBaHOTO METOJy NPOTHO3yBaHHs BUPOOHHIITBA €JIEKTPOCHEPrii Ha
COHSIYHHMX CTaHIISX, SKUH MO€AHYye KiacH(iKallilo Ta Perpecito Ta B OCHOBI SKOTO
JexuTh ancamoOuieBuii Metos Random forest. Po3po0Oka KOMIIEKCHOT CHCTEMH, B SIKil
KOpHCTYBa4 MOXE€ CTBOPIOBAaTM pi3HI Mojeni Ta BHMKOPUCTOBYBAaTH iX JUIst
MPOTHO3yBaHHS, IEMOHCTPYE OAMH 3 NPUKIIAIIB NPAKTHIHOTO 3aCTOCYBaHHSI.
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Aynaiomonem i3 3aBajgo3axunieHuM mMUuGpPyBaHHAM JaHUX

IOpiii PoBiHCchKHI

[MpukapnaTcekuii HallioHANEHAHN yHIBepcHuTeT iMeHi Bacmts Credanuka,
IBano-®pankiBCHK, YKpaiHa
yurii.rovinskyi.1l9@pnu.edu.ua

AHoTamisi. Y po0OTi NpoaHai30BaHO IOUIMPEHI CHUCTEMH IMIU(PYBaHHI
aymiomaHWX, SKi MpHOATHI OO BUKOPHCTaHHA B Tele(OHHMX KaHAlax Ta
BUKOHAHI 3a JIOTIOMOTOI0 aHAJIOTOBUX CXEM. 3IICHIOETHCS OTJISA]] TAKUX METO/IB
SIK IHBEpCIsl CIIEKTPY, epPEeMINIyBaHH CIIEKTPaIbHUX CKIAJT0BHX, PEBEPCYBaHHS
ayJioCHTHaIy, TPEACTABICHOTO Yy 4YacoBiii Qopmi. Po3rmisigaeTbes MeTox
mudpoBoro mmppyBaHHS JaHUX 13 IXHIM TONEPEIHIM  CTHCHCHHSM.
3IiCHIOETBCS MOJETIOBAHHS il BHILEHABEACHOTO METOMLY 13 BUKOPHCTAHHAIM
cuctemu GNU Octave, sika e cymicuoro i3 MATLAB.

Kurouosi ciioBa: mudpyBanHs, ayaiofaHi, aHAJOTOBHIA KaHAaI.
Audio modem with interference-resistant data encryption

Yurii Rovinskyi

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine
yurii.rovinskyi.l9@pnu.edu.ua

Abstract. This paper analyzes the common audio data encryption systems, which
are suitable for use in phone channels and made with the help of analog schemes.
There is a review of such methods as spectrum inversion, mixing of spectral com-
ponents, reversing of audio signal that is presented in temporary form. A method
of digital data encryption with its pre-compression is considered. The modelling
of the above method is simulated using the GNU Octave system which is com-
patible with MATLAB.

Keywords: encryption, audio data, analog channel.
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1 Beryn

3aBaqo3axuIIeH] CHCTEMH HIH(QPOBAHOTO 3B’SI3KY CTAIOTh OCOOIMBO aKTyaJIbHUMH B
CBiTNII MacmTabiB OCTaHHIX BIiHCHKOBHX KOH(QIIKTIB. BupoOHWKHM mmppoBaHOTO
MUQPOBOTO 3B’A3KYy HE BCTHTAIOTH 32 MOMUTOM, IIIHM TaKUX BUPOOIB CYTTEBO
3pOCTalOTh, IO NPU3BOAWUTH IO 3HAYHUX (B 1Ba 1 Oimblne pasiB) MepeBHUTpPAT
o0opoHHOTO OfOKEeTYy. Y OUTBIIOCTI BHIAIKIB IIe JIATa€ HA IUIEYi BOJOHTEPCHKIX
opraHizariiii, siki 3a0e31meay0Ts HU30B1 JJAaHKH BifichbKa 3B 3K0M. [IpH 1IbOMy Ha pHHKY
€ 0araTo IepeHOCHNUX aHAIOTOBUX PAJiOCTAHIIIH BIIKPUTOTO 3B’ A3KY, SKi KOMITYIOTH ¥
5-10 paziB memresie 3a mudposi. [IpoTe, B yMoBaX BOEHHOTO KOH(IIIKTY BOHH MalOTh
oOMe)keHe 3aCTOCYBaHHSA, OCKIJIBKH BCi PO3MOBH BIIKPHUTOTO KaHAIy MOXYTh OyTH
TIEPEXOIICH] 3a HasABHOCTI OyIb-SIKOTO pafiompuiiMada, SKHH TpaIfoe Ha MiTbOBIiH
panmiodactoTi. OmHaK, Taki pagioCTaHIl MOXYTh OyTH BHKOPHCTaHi i y BIHCHKOBIi
CHpaBi, SIKIIO 3MIHCHATH MHUPPYBaHHA OE3MOCEPEAHBO aHAIOTOBOTO ayHiOCHTHAIY,
UL 90TO HEOOXigHO 3pOOWTH MOJATKOBWH MpHCTpii — aymiommdpatop. Taxwuit
TPUCTPiit MOke OyTH JIETKO BCTaBJICHUI B iCHYIOUI paJiOCTaHIIi1, MUITXOM 301IbIIICHHS
iX KopIlycy 3a IONOMOIOI0 CIeHiaIbHUX IIACTMACOBHUX BCTaBOK — PO3LIMPIOBAUiB
Koprycy. BpaxoByrooum BuIeBKazaHe, po3poOka HM(ppoBaHOI CHCTEMH Iepenadi
ay/li0JJaHHUX € aKTyaJbHHM 3aBIaHHAM ChOTOJCHHS.

2 AHani3 npeaMeTHoi odJacTi

Sk mokasye oINS JITEpaTypHUX JDKepell, IOLIMPEHI CHCTeMH IIU(pYBaHHS
ayJiolaHuX, MPHUIATHI JUIS BHKOPUCTaHHS B Tese()OHHHMX KaHalax, BHKOHaHI 3a
JIOTIOMOTOI0 aHAJIOTOBUX CXEM: IHBepCii CHEKTpy, MepeMilllyBaHHs CHEKTPaJIbHUX
CKIIa[IOBUX, PEBEPCYBaHHS ay/i0 CHTHAIY MPEACTAaBIEHOTO Yy 4acoBiii dopmi [2].
[Tpore Taki cxeMH MarTh JesKi HENOJIKH, OCHOBHMM 3 SKHX € HEe3HayHa
KPHUITOCTIHKICTD 710 31amy. Y BHUIAJAKY IiJrOTOBIEHOTO MPUCTPOIO NemrdpyBaHHs,
CTIHKICTh TAKOTO KOJyBaHHS 0 MOMEHTY 3JIaMy OOUHCITIOETHCS CEKYHIAMH.

Tomy akTyanbHUM CIIOCOOOM € BHPOBaKeHHS! HU(PPOBOro mudpyBaHHS JaHUX,
NpoTe TAaKUM YMHOM, MO0 pe3ylbTYIOUMH BUXIJIHUA CHUTHaI 3a CBOIMH
XapaKTepUCTUKAMHK HE BiIPI3HSIBCS BiJl aHAIOTOBUX TeJIe()OHHUX CUTHAIIB.

3 ITocTanoBka 3agaugi

Amnamorouii  TeneoHHHMII KaHanm Mae dYacToTHHHA miamazoHn 300I'm-3k[m, 3
XapaKTEPHOIO Bi/ICIYKOIO 32 YaCTOTOIO 3HU3Y, II0 JOAATKOBO yCKIIaHIOE (GOpMYyBaHHS
TaKoro curHaiy. BepxHs Mexa, 3a kpurepieM HaiikBicta, BU3Ha4a€ BEpXHIO 4acTOTY
muckperusanii ALIT 6xI'1, npu pospsanocti camoro ALIT — 86it, sika mocTaTHs uist
oJiep)KaHHs HIU(POBOro MPeNCTaBICHHS TaKoro curHaity [4]. TakuM 4ynHOM, HeoOXiHa
MiHIMaJIbHa MIBHKICTh MOTOKY JaHUX s nepenadi: 6xbaiit/c, abo 6*8=48kbit/c. 3
NPaKTHKK eKCIUTyaTamii Teae(@OHHNX MOAEMIB, BiJOMO, IO JUIS AOCATHEHHS TaKOTO
GiTpeiiTy, HeoOXiHA BUCOKA AKIiCTh TeJIe(OHHUX JIiHIH, 110 TP Nepegadi JaHuX yepes
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pamiokaHas, oOcCOONMBO B yMOBax Jii 3aco0iB  palioeneKTpOHHOI OOpOTHOM
CYNPOTUBHHKA, € HEMOXKJIMBUM. TOMY € JOLUIBHUM 3MEHIICHHS aylioNOTOKYy 110 8-
9xbir/c.

4 MopaenoBaHHs: MeTOay HU(PPOBOro mmM@ppyBaHHA

3HIKEHHS MIBUIKOCTI MMOTOKY JAHUX MOXe OyTH JOCATHYTO 3a JOTIOMOTOI0 CTUCHEHHS
i3 BTpaTaMy «Ha JbOTY», alroputMamu noaioanmu aHa Mp3/0OGG-Vorbis, micis goro,
U1 3a0€3MeYeHHS KPHUIITOCTIHKOCTI MOKHAa BUKOPHUCTATH MOIIHUPEHUHA alrOpHTM
nmppyBanas AES128, a g 3abe3nedeHHs CTIHKOCTI 10 3aBajl y KaHaNi mepexadi —
3aBaJIOCTifiKe KOJYBaHHsS 3ropTKoBHMH Koxamu [1]. [lns mepeTBOpeHHsS HUPPOBHX
JIAHUX Y TICEBI0-3BYKOBHUII CUTHAT JIOIILHO 3aCTOCYBaTH MOy siiro QAM16 [3].

MopenoBaHHS TaKOTO alTrOPUTMY 3HIHCHIOETHCS 3a gormomororo cuctemu Octave,
sKa € cyMicHOIo i3 cuctemoro MATLAB.

Po3pobneni momeni:

[epenasau: ALIIl — xommpecis i3 BTpatamu — mmdparop AES128 — sroptroBuit
Kozxep — moxyisarop QAM16 — TIAIL

puiimaa: AL — nemonymnstop QAM16 — 3ropTkoBHit gexoaep — nemudpparop
AES128 — nmexomripecis cTHCHEHHS i3 BTpatamu — LIATL.

[MpakTryHa peamizamis Takoro ajlrOpUTMy BHMarae JOCTaTHBO PECYPCHUX
004YMCIIeHb 3 BUKOPHCTaHHSAM OIepaliii Hax MIMCHUMH 4YWCIIaMH, TOMY JUIS I(bOTO
BUMAJIKYy IOUITHHO 3aCTOCOBYBAaTH IH(POBI CUrHambHI mpouecopu cepii TMS320
¢hipmm Texas Instruments.

BucHoBku

OTxKe, MOJICNIOBAHHS BUILEHABEJCHOIO AalITrOpUTMy HU(BPOBOro IIUPPYBaHHS
aymioJaHuX 13 TMOMEpPeIHIM CTHCHEHHSM JIOBEJIO IPAIe3JaTHICTh CHCTEMH.
OpniepKaHuil CUrHaJ, NPONYIIEHUH uepe3 JIaHKH pO3pOOJIEHHMX MoJeeld CUCTEMH
nepenaBaya i mpuiimMaya Ma€e NpUIHATHY SKICTh BIITBOPEHOI'O CUTHAITY JUISI TOJIOCOBUX
KOMaH/I.
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Po3polOka nep:kaBHOI ccTeMH JJIsl JONIOMOTM YKPAiHIIB
B MiCJISIBOCHHUI Nepiox

ITaBmrox Muxaiino, Ilerpuiun Muxaino

[MpukapraTcekuii HallioHANBEHAH yHIBepcuTeT iMeHi Bacumsa Credannka
mykhailo.pavliuk.19@pnu.edu.ua, m.l.petryshyn@pnu.edu.ua

AHoTanisi. Y po0OTi TpencTaBiIeHO aKTyaJbHICTh, NPAKTHYHY 3HAYYLIICTHh
iH(pOpMaLiitHOT cHCcTeMH Ul JONOMOTH YKPAaiHIIB B MICIIBOEHHHH Mepiof, a
TaKOX 3/1HCHEHO aHaNi3 Ta MPOEKTYBAHHS PO3pOOIIOBaHOT CHCTEMH.

KuarouoBi ciioBa: BinHOBIeHHs YKpainu, Be6-cucreMa, npeuenentu, Use Case

Diagram, ER-niarpama.

Development of a government system to help Ukrainians
in the post-war period

Pavliuk Mykhailo, Petryshyn Mykhailo

Vasyl Stefanyk Precarpathian National University
mykhailo.pavliuk.19@pnu.edu.ua, m.l.petryshyn@pnu.edu.ua

Abstract. The study presents the relevance and practical significance of the
information system for helping Ukrainians in the post-war period, as well as the
analysis and design of the developed system.

Kumrouosi ciioBa: recovery of Ukraine, web system, precedents, Use Case Dia-
gram, ERD.
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1 Beryn

Ha nepxaBHomy BeG-caiiti  Vkpainm  https://recovery.gov.ua/  moxHa
O3HAWOMHTHUCH 3 IUTAHOM BiTHOBJICHHS JIEp>KaBH BHACTIIOK POCIHCHKO-YKpaiHCHKOI
BiliHH, a TaKOXX 3aIIOBHUTH (POPMY 3 BIACHOIO 1C€I0 IS TOCATHEHHS CHUIBHOI METH.
AHati3 moJaHux Ha BeO-calTi MporpaM JaB 3MOTY BHIUIMTH Te, IO Hapasi JepikaBa
HaMaraeThCs TOTMIOMOITH Ha JepKaBHOMY piBHI a00 IUTaHye 3aTy4dTH MDKHAPOTHHUX
nmaptHepiB. Tomy Oymo BHpimIeHO 3ampONOHYBAaTH TOTOBE pimleHHA, ske O
PO3ILIMPIOBANIO HAasIBHUIL [U1aH, a TAKOX JOTIOBHIOBAJIO HOTO HA HIDKIOMY PiBHI, a caMme
Ha piBHI QI3UYHUX Ta OPUAUIHAX OCi0.

AkTyaabHicTh TeMu. Ha choromHIIIHINA ACHP BiMHOBICHHA YKpaiHHU MiCIA
POCIHCHKOTO BTOPTHEHHS € OJHIEIO 3 TE€M, sIKa JIYHAa€ Ha KOXKHIN 3 3yCTpidel 3aXiTHIX
MapTHEPIB Ta € CKJIAJAHUM Ta TPUBAIMM IIPOLECOM, SKHH MOTpeOye HE TiNBbKH
(hiHaHCOBOI MIATPIMKH, ale i 3aTy4eHHs iHpOPMaiHHUX TEXHOJIOTIH.

006’ekT nocaimxeHHs. BigHOBIeHHS YKpalHH B MiCIIBOEHHUH MEPIOI.

Ipeamer pocaimxenns. BeO-cucTema A BITHOBICHHS JCPKABH.

Merta po6otu. Po3poOka nmporpaMHOTo pilieHHS, Y BUTILAII BEO-CHCTEMH, IKa
JacTh MOXIIMBICT, TpoMajasHaM YKpaiHH JomomaraTd OAWH OJHOMY 33Ul
BiTHOBJICHHS ICp>KaBH B IMiCISIBOEHHUHN TIEPiO.

3apaaHHs. 331011 TOCATHEHHS ITOCTaBJICHOT METH OyiM BH3HAYEHI HACTYITHI
3aBJaHHS:

® BU3HAYHUTH KOPUCTYBAYiB BEO-CHCTEMHU;

MpOaHai3yBaTH MOTPEON KOPUCTYBAdiB BeO-CUCTEMU;

BCTaHOBUTH KaTEropii MOXIMBOI JOTIOMOTY B MeXaX BeO-CHCTEMU;
OOIPYHTYBATH MO1JI CHCTEMH Ha MOYKJIHBI MiJCHCTEMH;
cOpMyJIIOBATH MIPELEIEHTH B MEXaX BEO-CUCTEMH;

BU3HAYMTH CIHCOK TEXHOJIOTIH [UIsl HAMCAHHS IIPOEKTY;
3mozenmoBaru ER-niarpamy 6a3u nanux;

chopmysatit UML-miarpaMu cepBepHOi YaCTHHU BEO-CUCTEMU;
HAIHICATH KOJA-peai3allifo BeO-CHCTEMH.

CtaH HayKOBOI po3po0Ku. 3315 aHaJi3y HASBHOTO TUTAHY JTOTTOMOTH, a TAKOX
JUIE BUCYHCHHS TPOIIO3HUIII CTOCOBHO KOHKPETHOTO IPOTPaAMHOTO pillleHHs, Oyin
BUKOpHCTaHI JepxaBHi caiitn Ykpainu (https://www.kmu.gov.ua/, https://recov-
ery.gov.ua/), sKi TMOBHICTIO BHCBITJIOIOTh MOTOYHHN CTaH CIOpaB CTOCOBHO
BiJTHOBJICHHS JICpKaBH.

2 AHaJi3 i npoekTyBaHHs iH(popMaNiiiHOI cucTeMH

Jlist MofienoBaHHS Ta TPEACTABIEHHS! OCHOBHOTO (DYHKITIOHATY CHCTEMH Oyna
oOpaHa miarpama mperieieHTiB — ofHa 3 miarpam UML Hortarii, sika 3a J0OIIOMOTOI0
aKkTopiB (KopHCTyBadiB) Ta (YHKIIOHATHHAX OJWHUIG CHUCTEMH JIO3BOJISE
MPEJCTaBUTH IWHAMIYHY ITOBENIIHKY BeO-cucTeMu. BoHa MoJenmoe MOMIMBOCTI Ta
(YHKIIOHATBHICTH CHCTEMH Ha aOCTPaKTHOMY piBHI 63 KOHKpETHHX peaizariii [1, 2].
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3anikaBJjieHi 0co0M TA IX BUMOI'H.

e Oco0a/ opraHizalis, sika Xo4e HaaaTH J0NOMOry. Xode HaJaTH JONOMOTrY

THM, XTO TOTpedye ii. Xoue MaTH MOKIHBICTh 3QJIUIIATH CBOIO 3asBKY IIPO
TOTOBHICTh [IOTIOMOITH. XOY€ MaTH MOJIHMBICTh IEPETNITHYTH 1CHYIOUi
3a5BKH, JI€ MOX€ YIMOCH JOITOMOTITH.

Ocoba/ opranizaiiis, sika TOTpeOye AOMOMOTH. XO04Ye OTPUMATU JOMOMOTY
BHACJIIZIOK BiffHH. X049e MaTH MOXIIUBICTh 3aJMIINTH JOAATH/ TEPEriITHyTH/
penaryBaTH/ BHIAIWTH 3asiBKy IPO IONOMOry. Xode MaTH MOXJIHMBICTh
TIEPEeTIITHYTH CITUCOK JIFOJIEH, SIKi TOTOBI JJOTTOMOTTH.

Anminictpatop. Xode MaTH MOXJIHMBICTE OJIOKyBaTH/ pPO30JIOKOBYBATH
KOpHUCTyBauiB. Xo04e MaTH MOXJIMBICTh aJIMIHICTPYBATH 3asiBKH MMOTEPILIUX.
Xoye MaTH MOXKIIUBICTh 3aBaHTAXUTH pdf-3BiT i3 CTATUCTUYHUMU IAHUMHU TIPO
CTBOpEHI 3asBKM Ha JONOMOTY, IIPO HOBUX KOPHUCTYBadiB, IPO BHKOHAaHI
3a5BKH.

Hiarpama npeueaeHTiB

Ha ocHoBi iHdopmauii npo 3amikaBieHHX oci0 Ta iX BUMOT OyJO CKIaleHO

Jiarpamy Mpere/eHTiB s KopucTyBadis Be6-cuctemu (Puc. 1).

Public system for users

| sppeatin vy,

T p—

s torm vl

ur el

Vidm \ e he gt ot
\ rtety —

\ o

Comgehe st S bitmyol

Puc. 1. Jliarpama mpereieHTiB BeO-CHCTEMU
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2.3 ER-giarpama

BiamosiaHo 110 giarpamu npereneHTiB 6yio ckiaaneHo ER-miarpamy (miarpama,
sSIKa 300paKye 3B’ SI3KH MK CYTHOCTSMHE 0a3 JaHuX It OAABIIOI ii peanizarii [3]):

o e [ o |
O & —
R s > P { et
wmm‘u-w- vlursern - S :v:n-n:ej,n: Caryares L. o) e ) (e
@ (D EBED @ R @ ek (oo (o) o
- ".,.4.... N m.qu
.
- — [o=] D) ) (™) ) (o) oo

w0 (e ) (s} vserstan )

Puc. 2. ER-piarpama Be6-cuctemMu

2.4 IMoain cucTeMu HA BeO-CHCTEMH

Takox OyJ0 31iCHEHO MOJIC/TFOBAHHS TIOITy CUCTEMH Ha BEO-CUCTEMH 3a]Is
CTBOPEHHSI 3aXHIIEHOr0 JOCTYNy /A0 KPHUTUYHUX pECYpCiB OCOOMCTUX JaHHX
KOpHUCTYBayiB Ta ynpasiiHHs cuctemoro (Puc. 3).

Cloud
|\ AP| Gateway
—_—

| [Public Web Server / \

services

[

Inner VPN

“ﬁ

" -
Admin Web Server

Additional external
services

Puc. 3. [liarpama nmozinay cucteMu Ha JIBi iICUCTEMU
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CIHUCOK TEXHOJIOTIHN:

frontend — HTML, CSS, JS;

backend — Java;

6aza manux — MySQL (storage);

cucTeMa KOHTpoITio Bepciii — Git (GitHub).

3 BucHoBku

PesynbpraT poOOTH MOXXHA 3alpONOHYBAaTH IJIsi BUKOpUCTaHHS HarioHanbHii
pami 3 BimHoBineHHs Ykpainu [4]. B pesynprari po3pobiieHa BeO-cuctema Oyie
BUKOPHCTOBYBAaTHCh K IOAATKOBUI AEp)KaBHHUH CEpBIC, SKUH AAaCTh IpoMajsHaM
MOXJIMBICTb JJOTIOMAaraTu oAnH oxHoMy. OTpHUMaHi CTaTUCTHYHI 1aHi 3 BUKOPHCTAHHS
Be0-CepBicy aAyTh 3MOTY OI[IHIOBATH KiIBKICTh JFOJICH, AKi MOTPEOYIOTH JOMIOMOTY, 1
AKAM JomoMora Oyna HaJaHa, IOI0 3MOXKE CHCTEMATHYHO OTPHMYBATH aKTYaJIbHY
iH(pOopMariro Mmoo ePEeKTUBHOCTI CEPBiCY Ta 3AyYUTH YCiX TPOMAISH 10 BiTHOBICHHS
VYkpainu.
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AJITOPUTM MaiiHIHTY 3 ITMHAMIYHUM HAJIAIITYBaHHAM
JJISl KPUNTOIUVIATIZKHUX CHCTEM

lopuuyap Aunpii

[MpukapnaTcekuii HallioHANBHAHN yHIBepcuTeT iMeHi Bacuisa Credanuka,
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AHoTauisi. B po0oTi aHami3y€eThCs aATOPUTM MafHIHTY KPUIITOBAIIOTH, SIKHIA OU
MaB BJIACTHBICTh JMHAMIYHOTO HAJNAIITYBaHHA CKJIagHOCTI MaWHIHTY
KPUITOBATIOTH 33 JIONOMOIOI0 CaMHUX KOPHCTYBadiB  KPHIITOBAJIOTH.
TIpoanasnizoBaHO MOXIMBICTH BIUIMBY KOPHCTYBada Ha CKJIAIHICTH aJTOPUTMY
MalHIHT'Y KPHITOBAIIOTH Ta IIPOIEMOHCTPOBaHI aHAJIOTU TAaKOTO METOY.

KurouoBi ci1i0Ba: feneHTpanizoBaHa cCHCTeMa, KPUIITOBATIOTH, MAHHIHT, XEIlI-
(hyHKLISA, TTHAMIYHE HAAIITYBAHHS.

A mining algorithm with dynamic settings for
crypto-payment systems

Hornychar Andriy

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine

andrii.hornychar.18@pnu.edu.ua

Abstract. The work analyzes a cryptocurrency mining algorithm, which has the
property of dynamically adjusting the reliability of cryptocurrency mining with
the help of cryptocurrency users themselves. The possibility of user influence on
the complexity algorithm of cryptocurrency mining is analyzed and analogues of
this method.

Keywords: decentralized system, cryptocurrencies, mining, hash function, dy-
namic settings.
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1 Beryn

KpHnToBatoTH Ta TEXHOJIOTI Ha, SIKUX BOHU 0a3yIOTHCS CHIIBHO BILIMHYJIH Ta 3MiHIIH
(hiHaHCOBY cHCTEMY, Bil CTBOPEHHS MEPIIOi KPUIITOBAIIOTH Ta JO CHOTOICHHA OYyII0
NPUAYMaHO Pi3HI BUAM KPHUIITOBAIIOT, SKi BUAOOYBAIOTHCS PI3HAMH CIIOCOOaMH, aje
TOJIOBHOIO TEXHOJIOTI€I0 € OIOKYelH abo #Horo ansTepHaTnBy [1], gKki € hyHIAMEHTOM
Oyzmp, skoi KpunToBamioTH. OJHAK KPHUIITOBATIOTH XOY i € YacTHHOIO (piHaHCOBOI
CHUCTEMH, iXHS MIHHICTb (OPMYeThCSA 11032 MEXAMH  KPHUIITOBAJIOTH, BIUIUB
(hiHaHCOBMX TpPaBWI HE [i€ Ha KPHUITOBANIOTH, SK Ha (iatHi rpomr. Ilepmoro
MaTepialbHOI Pivdro, sika GOpMye MIHHICTH KPHUIITOBATIOTH II¢ HA JUBO KUTBKICTh
SNIEKTPOCHEPrii, fKa BUTpaTHUJIACh HAa MAaHIHI KPUITOBAIIOTU Yepe3 Te, LIO MpoLec
MalHiHTy CTa€ B ACSKMX KPHUITOBAOTAX BCE OUIBII CHEPrOBHTPATHHUM, 3aBISKH
IBOMY 1 POopMyeThCs 6a30Ba IIHHICTH KPUIITOBATIOTH, IO (PaKTHIHO € KOHBEPTAIIIEI0
eJIeKTPOSHEPT i, AKY CHOXKIIIO 00JIaTHAHHS B HOBi OJIOKH B IEIICHTPAJIi30BaHIil CHCTEMI
OJI0KUeHHY (SKIIO HIeThCS IPO KPUNTOBAIIOTH, SIKi BHKOPHCTOBYIOThH OJIOKYCHH, a He
HOro aHaJorH).

AJNTOpHTM MalHIHTY 3 AMHAMIYHAM HalalITyBaHHSAM CKJIAIHOCTI MOXE TO3BOJIUTH
KOPHCTYBa4aM BIDIMBATH Ha CKIAIHICTh QITOPUTMY, AK (PiHAHCOBI IHCTUTYTH Ta
YCTaHOBH BIUTMBAIOTh Ha (iaTHI Tpomr Ui HamidHOCTi (piHAHCOBOI CHCTEMH Ta
30epexeHHsT MIHHOCTI (PiHAHCOBUX aKTHUBIB, IIe POOUTHCS 3a JOMOMOTOIO: OOIIKOBOI
CTaBKH, KOHTPOJIO eMicii, pi3HI BUAW KPEeOUTYBaHHA Ta JETMO3UTIB Tomo. OmwmcaHi
MeXaHi3MH (PiHAHCOBOi CHCTEMH MOXKYTb OyTH BUKOPHCTAHI B KPUIITOBAIIOTAX, ajc B
YMOBAaX, SIKUX 1CHYIOTb KPHIITOBAJIIOTH.

2 AHaJi3 peanizauii arropurmy

JluHaMiYHiCTh CKJIaJHOCTI BXKe iICHYE Ha NPUKIIAAi KpuntoBamoTu Bitcoin [3], ane ne
MporpamMHa JIMHAMIYHICT, sIKa TUIBKH CJIJIKYE 32 TUM, 11100 He OyJI0 nepeBaHTaKEHH:I
Mepexi KpUITOBAIIOTH Ta CIIIKYE 32 THM, 100 CHCTeMa BUTpUMaJia XempeiT [4], ms
Bitcoin e perymoBaHHs i€ Tak 1100 KOXKEeH OJOK CTBOPIOBABCS HEe MeHIne Hix 10
XBWJIMH, a Jutst ipukiany Ethereum re koxwi 10-19 cexymm.

BpaxoByroun cami TeXHOJIOTIi Ha, SKUX MPALOTh KPUIITOBAMIOTH (OJI0KUEiiH Ta
Horo ajbTepHATHBH) CIOCIO pearizamii JUHAMIYHOTO HAJAINTYBAHHS CKJIAIHOCTI
MaiHIHT'Y MOXe OyTH peai3oBaHuii ABoMa criocobamu. [lepiuii croci6 e peasizairis
ITOPUTMY, SIKMI BPaXxOBYE TUIbKM BIUIMB KOPHCTYBaua Ha ()OPMYBaHHS CKJIAJHOCTI
MaiHIHTY, 110 (AKTUYHO HE MOXKE BBAXKATUCS KPUITOBAIIOTOK OCKUIBKH JUISl LILOTO
HeMae OCHOBH B peajiisallii, sika O rmpaitoBaa, sik KpUIITOBAIIOTA B JICLIEHTPaIi30BaHii
CHCTEMi, TaKa KPUIITOBATIOTA HE 3MOoria O copMyBaTH CBOIO 0a30BY LIHHICTB, KOO
€ elleMEeHTapHa KOHBEPTALis eJIEeKTpOoeHeprii B poO3B'SI3yBaHHA KPHNTOrpadidHUX
3am1ad, sKke poouTh OoONamHAHHA [UIA MAaWHIHTY, TaK, SIK JUIS TPUKIATy KOPHCTyBadi
MOJXYTh HifIK HE BIUIMBATH Ha KPHUIITOBAJIIOTY i HiYOTrO He Oyzae BimOyBatucs. [pyruit
crocib € peamizamis 00'€THAHHSA KIACHYHUX BIACTHBOCTEH MalHIHTY KPHUITOBAIIOTH
Ta KOPUCTYBAIPKOTO BIUIMBY Ha CKJIAIHICTh MaifHIHTY, TaKuil coci® Mo)ke MaifHiHTY
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MO€ BUKOPUCTOBYBATUCS B KPUIITOBAIOTI, TOMY 110 0a30Ba IIHHICTh KPUITOBAIIOTH
3a0e3reueHHs, 13 32 HassBHOCTI KJIACHYHUX BJIACTUBOCTEH MalHIHTY.

B Bitcoin npu cTBOpeHHI HOBOTO 0J0KY ONOK4EiiHY icHYe (hakTOp BUKOPHUCTAHHS
BUIIAJKOBOIO 4YHWCIA, I€ 3pa3oK AMHAMIYHOCTI CKJIQJAHOCTI, ajie IpOrpaMHO
peanizoBaHoi, TOMY KOPHCTYBAallbKHH BIUIMB Ha JMHaMIYHICTh HAJIAIITYBaHHS
CKJIQJIHOCTI MaifHIHTY 3a J0HOMOroro (akTopy BHIAAKOBOCTI € ompaBaaHuM. Ha
JMHAMIYHHUA BIUTUB CKJIJIHOCTI MalHIHTY TaKOX MOXe BIUTHBaTH Xeml-(yHKis [2],
sKa BHJAE Xl NMEBHOI JOBXUHM a00 B MEBHOMY 33JlaHOMY IHTEPBAIY IOBXHHH,
HaJIalITyBaHHs JOBXHMHH BU/IaBAHOTO XEIly Oy/e 3aJIeKaTh BiJ BIUIMBY KOPUCTYBaYiB
Ha JITOPUTM Ta KJIACMYHHUX METOMAIB KPHUIITOBAIIOT JUIS CTBOPEHHS HOBOTO OJIOKY B
ONOKYelHI.

dinaHCOBI MeXaHi3MU, SIKi BIUIMBAIOTh Ha IiHHI Mallepy Ta aKTUBH, MOXYTh OYTH
NpPEJCTaBICHHI, K (YHKIIOHAT JCHEHTPATi30BaHOI CHCTEMH B, SKi KOXEH
KOpPHUCTYBa4 KPUIITOBAJIIOTH, SKH 11 BUKOPHCTOBYE BILIMBAE Ha CKJIAJHICTh MaiHIHTY,
a yepes Te, 10 116 MOXKIUBO OyJe pOOUTH MOCTIHHO TO 1 CKIaAHICTh OyJe MOCTIiHO
JUHAMIYHO HaiamrToByBaTucs. [[pUUMHOIO caMe MOCTIHHOTO BIUIMBY KOPHCTYBaua €
TAKOXX MEXaHI3MH ITEpeHEeCeHi 3 (JiHAHCOBOI CHCTEMH, OCKLIBKH B (hiHAHCOBIH cucTeMi
3a BCIO T iICTOpIIO HE ICHYBaJIO aKTHBIB a00 I[IHHHMX ManepiB Ha, ki O He BIUIMBaIA
JUHAMIKa, K MIiHIMyM THONHTY Ta MPOIMO3MIIi, SKIIO X KOPUCTYBallbKHH BILIMB Ha
KPUITOBAIIOTY Oy/Ae OIHOPa3oBHH, TO BEChb CEHC AMHAMIYHOTO HAJAIITYBaHHS
CKJIaTHOCTI MaiHIHT'Y BTPAya€ThCs, 1 MOXKIIMBA TIJIBKH HOr0 TEXHIYHA YacTHHA, SKa
noTpiOHO A7 CTaOLIBHOT POOOTH XEUIPEHTY CUCTeMHU OJIOKYCHHY a00 HOro aHajIoriB
JIaHO1 KpUIITOBAJIIOTH.

3 BucuoBok

OrmucaHuit axropuT™ B Liit poOoTi, 103BOJISE BUKOPHCTATH BILUIMB KOPHCTYyBaya Ha
MaiHiHT 3i cnenuivHIM (QYHKITIOHAIOM, KU peaji3ye MeXaHi3MH BIUIMBY Ha LiHHI
narnepH Ta akTHBY 3 (piHaHCOBOI cucTeMu. HOBHI MPUHIMIT BUKOPUCTAHHS OJIOKYCHHY
pa3oM 3 ONMCAaHMM aJrOPUTMOM MaifHiHra Ja€ MOXJIMBICTH peayi3yBaTd NPUHLHIT
JUHAMIYHOCTI HAaJAIITyBaHHS CKIAQJHOCTI MaWHIHTY 330BHI KpPUNOTO IDIATIXHOI
CHUCTEMH Ta IPH MEBHUX OOCTABUH NPUBOAUTH 10 OUIBLI EHEProe(heKTHBHOTO
MaiHiHTY.
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Po3po0ka koMepuiliHOI cCHCTeMH OHJIAHH-Te/Ie0auYeHHS

I'ymenrok boraan

[MpukapnaTcekuii HallioHaNEHAN yHIBepcHTeT iMeHi Bacits Credanuka,
M. IBaHO-®pankiBCHK, YKpaiHa
bohdan.humeiuk.19@pnu.edu.ua

AHoTanisi. B maHiii po0OoTi aHami3ylOThCS HasBHI 3aCO0M CHCTEM OHJIAWH-
TenebayeHHs, Ta MPOMOHYETHCS imess TOKpAIlIeHOI CHCTEMH OHIIAMH-
tenebaueHHs. [IpoaHanizoBaHO (YHKLIOHAIBHI MOJJIMBOCTI IPOMOHOBAHOT
CHUCTEMH OHJIaiiH-TeNcOaueHHs. 3iiiCHEHO BUOIp TEXHOJIOTIH, HEOOXIMHIX IS
PO3pOOKH TAaHOT CHCTEMH.

Kawuogi cnoBa: Tenebauenns, IPTV, OTT, onnaiiH-Tene6aucHHs, iIHTCpPHET-
tenebauenns, M3US, cnircok KaHaIIiB.

Development of commercial online television system

Humeniuk Bohdan

Vasyl Stefanyk Precarpathian National University,
Ivano-Frankivsk, Ukraine
bohdan.humeiuk.19@pnu.edu.ua

Abstract. This paper analyzes the existing online television systems, and pro-
poses an idea of an improved online television system. Functional capabilities of
the proposed online television system are analyzed. Selected the technologies
needed to develop proposed system.

Keywords: Television, IPTV, OTT, online-television, internet-television,
M3U8, playlist.
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1 Beryn

Pozmmpenns macmtabiB Mepexi [HTepHeT i miaBUIIeHHS 11 IIBHAKOCTI TO3BOJIIIIO
KOPHCTyBayaM IeperiisiiaTd IIeperyIifaTH Bieo y DPEXUMI pealbHOro yacy Ha
CTPIMIHTOBHX CepBicax.

Came 11e TOKJIaIEHO B OCHOBY Tak 3BaHOTO oHnaitH-TenebaueHasi(OTT). Ha Bigminy
Bin 1udpoBoro abo CYIMyTHUKOBOTO TeNeOadeHHs Ui OHJIAMH-TeneOadeHHS He
MoTpiOHO TOKYNMOBYBAaTH IOPOTOBAPTiCHE 00JIaJHAHHS IO THITY aHTEH, YU TIOHEPIB, a
JIOCTaTHBO MaTH MIPHUCTPil 3 Opay3epoM i MOXKIIMBICTIO BUXOAY B iHTEPHET.

2 AHani3 npeaMeTHoi odJacTi

BHacniok 30inblIeHHS SKOCTI Ta JOCTYHNHOCTI MEpeki IHTepHET 1 MPUIHHEHHS
po0OTH aHAJIOrOBOTO TesebaueHHsI Pi3KO 3pociia MOIYJISIPHICTh CTPIMIHIOBUX CEPBICIB
Ta IHTepHET-TeJle0aueHHS.

OcHoBI npecTAaBHUKY OHJIAliH-TeJie0aueHHs1 B YKpaiHi Ta iX nepeBaru:
e Megogo — O6pane, 3amuc roguHu edipy.

VoliaTV — locrynHo Ha Smart TV, tenenepeaya.
o  SweetTV — [Tomyk kaHamy 1O Ha3Bi.
o LanetTV — Po3ninenns kananiB mo JKanpam ta Teram.

Xoya BHIIE Ha3BaHI CEpPBICH € JOCHTh MNOMYJSIPHUMH, Y BCIX HHX € CYTTEBHH
HEJOJIK: Maja KUIBKICTh MIATPUMYBAaHHMX IPHUCTPOIB, OCKUIBKM iX MOKIJIHBO
neperssaaTy e B Opaysepax abo miarpumyBanux 3actocyrkax (Android, iPhone,
SmartTV).

3 ITocTanoBka 3agaugi

3aBaaHHAM [JaHOi pOOOTH €: NPOAHATI3yBaTH HAasBHI CHUCTEMH OHJIAMH-
TeneOaueHHs, BUIUIMTH X TepeBard i HEJOJIKH, 1 Ha OCHOBI IIhOTO IOOYIyBaTH
MOKpAIIeHy CHCTEMY i3 MIATPUMKOI0 OUTBIIOI KUTBKOCTI TPUCTPOIB Ta HaJaBaHHUX
(hyHKIIH.

Ineero nmaHoi poOoTH € OKpiM pearizamii MOXIHMBOCTI MEpPErisay TeiaeOaueHHs
OHJIAH 3a JIOOMOTOI0 TIporpaBaya B Opay3epi Takox 3a0e3NeYdTH BUAAYY
KOPHCTYBa4aM CIFHCKIB KaHaIiB y popmari ¢aitnie M3U8 — 11e mo3BoauTh 301LMBIIATH
KUTBKICTh HiATPUMYBaHUX IPUCTPOIB, ocKimbku (aitmn M3U8 MoxkHa BiTkpuTH Matke
Ha ycix npuctposx y sikux € |IPTV-Ilneep.
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3acrocyBanus paiinie M3U/M3U8 nagacts MosIuBicTs peatizamii:
e  BupamenHs xaHaiiB

JonaBaHHS KaHAJIB B 0OpaHe

3MiHH TOPSIIKY KaHATIB

3MiHM KaTeropii KaHaIy

[NepenaBaHHs TeNeNpPOrpamMu I KOKHOTO KaHATY

4 3aco0u nus opranizanii CucreMn oHJIAHH Tesle0auyeHHA

Jist po3poOku OeKeH | YacTHHY crcTeMu Oy/ie BAKOPUCTaHO MOBY Java Ta (ppeiiMBOpK
Spring Boot, 11e 103BOINTH JIETKO J07aBaTH HOBI (YHKUIT Ta KOH(IrypyBaTu podboTy
CHCTEMHU.

s po3pobku (hpoHTEeHAY Oyae BukopucTtaHo Bootstrap ta AJAX, 1ie 103BOJIUTH
JIETKO aJanTyBaTh BeO-iHTepdeiic cucTeMu is MOOUILHUX MPUCTPOIB Ta TO3BOJHTH
36KOHOMHUTH Tpadik KOpUCTyBaya.

Jnst 30epiraHHs TaHUX PO KOPUCTYBauiB, NOCHJIAHb HA BiJJCONOTOKH(TENIEKaHANN ),
TeJenporpam, CIMCKiB BiITBOPEHB OyIe 3acTocoBaHo O6a3y manux MySQL.

L1i Ta iHImi 3aco0u Ta IHCTPYMEHTH J03BOJISITH MOOYIyBaTH JIETKO MiATPHUMYBaHY,
MacimTaboBaHy, yHIBepcaJlibHy CHCTEMY  OHJIaiiH-TeJcOaueHHs, ska Oyne
KOHKYPEHTOCIPOMOJKHA Ha PUHKY OHJIAHH-TIOCIIYT.

5 BucnoBkn

Peaxizamis cucremMu oOHIaiH-Tene0aueHHs, PO3TIITHYTAa B JNaHii poOOTi, JO3BOJISIE
BUKOPHCTATH 1[I0 CUCTEMY PEriOHAIbHUMHU iHTEPHET-TpoBaiiepaMu Jyisi 301IbIIEHHS
MOTEHIiiIHOT 0231 KOPUCTYBAYiB 332 paXyHOK PO3IIUPEHHS CIIEKTPY HAIABAHUX MOCITYT
1 KUTBKOCTI MiATPUMYBaHUX HMPUCTPOIB JUIS TIEPETILIY TeIeOaueHHS.
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Mopae/1l0BaHHA KOJIEKTHBHOI NOBEAIHKH
AeHeHTPATi30BAHOI CHCTEMHU i3 CaMOOpraHizauicro y
KOMII'FOTePHHX irpax

Byrenko Annpiii

[pukapmaTcekuii yHiBepcuTeT iMeHi Bacus Credanuka
M. IBaHO-®pankiBChK, YKpaiHa
butenko.andrii@comp-sc.if.ua

AmnoTanisi. B po6oTi po3po0iieHo cucTeMy MONIyKy HalOiIbII IIPHCTOCOBAHUX
0ci0 B KOHKPETHOMY CEPEIOBHILI HAa OCHOBI T€HETHUYHOTO aIrOPUTMY. Takoxk
NPOAHATI30BaHO METOAM Ta aITOPUTMU B JCLEHTPATi30BaHUX CHCTEMAX.
Po3rsiHyTO icHYIOUI anropuTMH Ta METOOHW iXHBOTO BHKOPHCTaHHS, 0OpaHO
TEHeTUYHWH aNrOpUTM JUI  peaji3alii CHCTeMH TOIIYKy HaWOuIbII
HPUCTOCOBAaHMX OCi0 B KOHKpPETHOMY cepeloBHIli. Ha OoCHOBI reHeTMYHOTro
aNropuTMy 3MoJeNboBaHa B cepenosuini Unity 3D nenenrpaizoBaHa cucremMa
KOTpa JO3BOJISIE KOPHUCTYBauy e(EKTHBHO TECTyBaTH KOMII FOTEPHI irpw,
NUIIXOM BU3HAYCHHS HallOLIbII MPUCTOCOBAaHMX OCi0.

KunrouoBi ciioBa: reHeTHYHHUN adropuT™, I'eH, TeHOM, MyTallis, CXpEeIlyBaHHsI.

Modeling of collective behavior of decentralized, self-
organized systems in computer games

Butenko Andrii

Vasyl Stefanyk Precarpathian National University,
Ivano-Frankivsk, Ukraine
butenko.andrii@comp-sc.if.ua

Abstract. In this work developed a system for searching for the most adapted
individuals in a specific environment based on a genetic algorithm. Methods and
algorithms in decentralized systems are also analyzed. The existing algorithms
and methods of their use were considered, a genetic algorithm was chosen for the
implementation of the system of searching for the most adapted individuals in a
specific environment. Based on the genetic algorithm, the decentralized system
modeled in the Unity 3D environment allows the user to effectively test computer
games by determining the most adapted individuals.

Keywords: genetic algorithm, gene, genome, mutation, crossing.
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1 Beryn

Ha nanmif MOMEHT TEXHOJIIOTI1, sIKi BAKOPHCTOBYIOTHCS B KOMI'FOTEPHHX irpax,
Taki K MporpamMHe 3a0e3nedueHHs, iH(OJOTIUHI, AeTalorivHi, (i3u4Hi Monmem Ta
30KpeMa ONTHMI3allisl MPOIECiB CTPIMKO PO3BHBAIOTHECSA. CydacHI KOMITIOTEpHI irpu
CTAalOTh BCE CKIATHIMINMH 1 PEaNiCTHYHIIIAME, 3 SKUMH BaXKKO BIIOPAaTHCHh HABITh
JIOCBIYCHUM KOPUCTYBaM.

J1d BUpilleHHA CKJaJHUX ONTUMi3aliiHUX NUTaHb OCHOBHUM 3aBJaHHAM €
NOLIYK «Kpallloro» BUpilleHHs MOpiBHAHO 3 33aZlaHUM K NOYaTKOBe, abo 3
OTPUMAHUM paHillle pe3yJbTaTOM. Bce Iie 3B’s13aHO 3 THUM, 1110 CKJIaJHi CUCTEMHU
NOoTpebylTh sKe-HeOyJb 3a/l0BiibHe DpillleHHsA, NPU LbOMYy X HpobJeMa
JLOCATHEHHS ONITUMYMY BiIXOAWTb B3araJji Ha Apyrui mnJjaH.

OfHak HalbinbLy LiHHICTD MpeACTaBJISIE MOXKIUBICTL JeLleHTPas1i30BaHOT0
yIpaBJiHHA ONPeAIIUTH fKI 3 XapaKTepUCTUKHU € HaWbinbll eGeKTUBHUMHU B
CKJIaIHUX CUTYyallifax 6e3 y4acTi JII0ANHHU.

AKTyanmpHICTE JaHOI MPOOJIEeMH TOATae B 3a0e3MeUeHHI eEeKTUBHOTO Miadopy
XapaKTePUCTHUK, AJIs1 BAKOHAHHS IIOCTABJICHOI ITepel areHTaMH [ITbOBOTO 3aBJaHHs, Ta
MEepeBipKM  Ha  AJCKBATBATHICTh pPO3POOJICHUX METOHIB ab0 XapaKTepPHCTHK
PO3pOOIEHUX IS aKTOPIB.

MeTolo nAaHoi pPOGOTH € JAOCHAiI)KeHHs TeHeTUYHUX MeTO/iiB, MeTO/iB
JlelleHTpa1i30BaHOro0 YIIpaBJIiHHA IPYIOI0 areHTiB, aJal TUBHUX aJITOPUTMIB /14
eeKTUBHOTO0 BUpillleHHs 3aBJaHb B KOMII'IOTEPHUX irpax.

HaykoBa HOBM3Ha Npe/cTaBJeHOI POOGOTH MOJIATAE B po3pobLi MeToiB [/
TOHKOTO HaJ/IalITyBaHHS XapaKTePUCTUK areHTIB 3a JONOMOTYI0 FeHeTHUYHUX
JIFCOPUTMIB, BUKOPUCTOIOUH IX 3/JaTHICTb [0 MyTyBaHHA Ta CXpellyBaHHs.

2 OOrpyHyHTYBaHHS 1elEHTPATI30BAHOI0 YNPABJIHHA IPYNOI0
areHTiB

Haii0OinpIn NepCcrieKTHBHOK MEepPEeBarol0 areHTiB MOJECNbOBAHOIO CEepeloBHINA 3
BUKOPHCTAHHAM JICLIEHTPANII30BaHOI CHCTEMH YIPABIIiHHSA € MOXIMBICT BUKOHAHHS
3aBJiaHb, [0 MOXYTb OYTH HE 3pYYHHMH a00 HENPUCTOCOBAHUMH IS JIIOAUHU. Y
IOMY KOHTEKCTI BHKOPUCTAHHS arcHTIiB € OUIhII e(peKTUBHHM [UIS 3a1a4 OI[iHKA
e(eKTUBHOCTI Ti€l, YM 1HIIOT XapaKTEePUCTUKH B KOHKPETHOMY cepetoBuiii[3].

Jo HemomikiB HaBYaHHSA TaKUX AarcHTIB MOJKHAa BIJHECTH KIJBKICTh dYacy Ha
HaBYaHHS, & TAaKOXX JOCTATHBO BEJMKY KUIBKICTh HANIAAKIB JJIS JCTAIbHOI OLIHKH
npucTocoBaHocti ocobu. Illo crocyeTbcs yMOB BUKOPUCTaHHS arcHTiB B
MOJIETIbOBAHOMY CEpEJIOBHUINI, HENPaBWIBHO PO3CTABJICHI NPIOPUTETH MOXYTh
NPUHECTH SIK HETIPaBUIIBHI, TaK 1 10 HEOUiKyBaHO epeKTHBHOrO pe3ynbTaty. [IpoTe 1i
HEJIOJTIKM MO’KHA BHPIIIMTH HASBHICTIO NMOTYXHOI OOYMCIIOBAIGHOT MAIIMHH JJIS
CKOPOYEHHS BUKOPHCTAHOTO Yacy Ha caM €KCIEePHMEHT.

[lepeBaramMn BUKOpUCTaHHS areHTiB B KOMIT FOTEPHUX irpax HaJ TUMH 110 0e3 HUX:
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e [linBumenHs iHGOPMATHBHOCTI MpPO 3aJaHE CEPEIOBHINE 3a PaxXyHOK
KUJTBKOCTI YYaCHUKiB(areHTiB)

e [ligBumeHa KibKiCTh €MYIIAIiHN B PI3HUX CHTYaIisgxX

e [linBuineHa HagIMHICTE

e [lIBuAKiCTh BUKOHAHHS 3aBJaHb

e  Burio4eHHs JI0JCHKOTO (haKTOpy, a caMme «yBaXKHOCTI».

[pu po3pobui Ti€i, yu iHIIO! TpH TpyHa PO3POOHHUKIB MOXKE 3ITHYTHCH 3 JIEKUMHU
MePEIIKOAAMH, SKi TOTPIOHO YHUKATH YCI€IO TPYIO0, a00 3MEHIINTH caMy KUTBKICTh
mux mpobsem. Ilicnms ycmimrHOTO KOMIMITIOBaHHS TMPOEKTY Oe3 MOMHIIOK MOTpPiOHO
TECTYBaTH PO3po0iIeHy YacTUHY abo Bech mpoekt[1].

Ockinbku TecTyBaTH TIpy Oyme Tpyma areHriB, TO MOTPiOHO BHKOPHCTOBYBATH
MeXaHi3MU nepeaadi iHpopMaIiero MiXK CHCTEMOIO, Ta CAMAMU areHTaMu. Lle moTpioHO
JUTS TOTO 100 MPaBWIBHO BU3HAYATH HAWOUIBII MPUCTOCOBAHUX OCIO /IS BUPILICHHS
KOHKPETHOTO 3aBJIaHHSL.

Binmpire Toro, sKmo Oyae HeMpaBUIIEHO ITOCTABJICHI MIPIOPUTETH [UIS areHTIB, KOTpPi
BUKOHYIOTh LIJIbOBE 3aBIAaHHSA, MOXKE MPU3BECTH O HEMpPaBHJIBHUX BUCHOBKIB PO
caMi XapaKTepUCTHKH areHTiB, Ta TIPO caMmy 3aIyMKy po3po0iroBaHoi inei B rpi. To6To
AKIO areHT TOYHE OTPUMYBAaTH «Oamm» 3a Neski Hmii B Tpi, 3a KOTpi HE MaB Ou
OTPUMYBATH IIi «0anm», ab0 HEe OTPUMYBATH «Oajr» 3a MPaBWIbHI Hii MO 3aXyMIl
po3po0bieHoi rpu.

B ceHci BUKOHAaHHS NOCTaBJICHOTO IITbOBOTO 3aBIaHHS LSl OBEIiHKA BBAYKAETHCS
HE KOPEKTHOIO, OCKUIBKH T1i [iT HE MiJIATaloTh 3ayMKaM po3po0OHHKa abo aBTopa imel
rpu. 3am1sl YHUKAHHS TTOAIOHNX CHUTYaIlliil MOTPiIOHO NEeTaabhbHO MOSCHIOBATH IpaBHIIa
IPH Ta CKJIAIATH MPABHIIbHI MPIOPUTETH IJIs areHTIB (IJIs1 (BOTO MOXKHA BUKOPHCTATH
Helipomepexy)[2].

HeoOxigHicTIO BUKOPUCTAHHS areHTIB AJIS TECTYBAaHHS KOMIT IOTEPHHUX irop MOXe
OyTH 3yMOBIICHOIO, IO OLIBIIICTH 3a/a4 BUKOHYIOTHCS IIBUAIIE, OLTBII TOYHO, Ta 3
MEHILOI0 PECYPCHOKO BapTICTIO.

3pocTaHHs aKTyaJlbHOCTI BHKOPHUCTaHHS NELEHTPATi30BAHOTO YIPABIIHHS IS
BUPIIICHHS IPAKTUYHOTO 3aBJIaHHS TECTYBaHHSA B KOMI FOTEPHHUX irpax B BENUKIN Mipi
CHIpHsi€ 3JICIICBICHHIO LIHW Ha PO3POOKY KIHIIEBOrO MPOIYKTY, OCKUIBKH st ii
peaiizanii Oyme BUKIIOUSHA OLIbIIa YaCTHHA TECTYBAIBHUKIB, IO CIIPUATUME BHXOTY
OLTBIIIOT YaCTHHHU irOp.

Takox mifgBUINYBaTUME e(EKTHBHICTP BHKOPUCTAHHS TAKHX CHCTEM MpH
TECTYBaHHI irop, Ta MiIBUIIICHHS PiBHS CKIIAIHOCTI 3aBIaHb NOKJIAICHIX Ha arcHTiB, a
TaKOXX 3pOCTAHHS PiBHS JOBIPH J0 TAKUX METOJIB TECTYBaHHS KOMIT FOTEPHHX irop.

[epepaxoBani Buiie (akTH CHPUSIOTH B HEOOXIJHOCTI ONEPATHBHOTO NPHUHSATTS
pillleHb Ta MaKCHMi3allii CAMOCTIHHOCTI JTilf areHTiB.
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3 BucHoBku

Ha croropHimmHii JeHb BUKOPUCTaHHS ACLIEHTPANi30BAaHUX CHCTEM YIIPaBIiHHSI B
KOMIT'IOTEPHAX Irpax € TepCIeKTUBHUM HampsMKOM. [0noBHEUM (akTopom
BIPOBADKCHHS TaKol CUCTEMH KEPYBaHHA €. BHKIIOYEHHS JIIOJICHKOTO (haKTopy, LIo
30iIpITy€e HANIHHICTD, BUCOKA MIBUIKICTD MPUHHATTS PIlICHD, 10 0COOIMBO BaXKIIMBO
B HemepenOadyBaHMX CHUTYAIlisIX, SKi MOXYTh BHHUKATH B TPOEKTi; €KOHOMiYHA
e(QeKTHBHICTh 3aBISKH 3MCHIICHHIO 3aTPayeHOr0 4Yacy Ha TECTYBaHHS IPOEKTY;
MepeBipKa afIeKBaTHOCTI MPUHHATOT TO1 UM 1HIIOT XapaKTEPUCTHKH, IO TPH3BEAEC 10
BiICYTHOCTI 200 CYTTEBOMY 3HM)KCHHIO 4acy Ha BUIIPABJICHHS TAKHX IIOMHUJIOK.

B po6oTi po3pobieHo AeKinpka cTpaTeriidi Ha OCHOBI TEHETHYHOTO alropuTMy. Bymo
JOCTIKEHO Ta MPOaHalli30BaHO POOOTY BiJOMHUX aJTOPUTMIB B ACTICHTPAIII30BAaHIX
CHCTEMax, BU3HAYCHO iXHI MepeBarn Ta HEHOJIKH, Ta OOpaHO ajlrOpUTM Ha OCHOBI
sKoro Oyna 3MOJebOBaHa ACLEHTPaTi30BaHa cucTeMa. MoJeoBaHHs BiOYJIOCh B
cepenosuiii Unity 3D, Ha OCHOBI 0OpaHUX AITOPUTMIB
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Po3po0ka Bi3yajibHOI CHCTEMHU CIIOCTEPEKEHHS ISl
BHUSIBJICHHS Ta JIOKAJi3auil IPoHiB

Ceuis I1aBno

IIpukapnaTcekuii HarioHaNEHKH yHiBepcuTeT iMeHi Bacwmsa Credanuxa,
IBano-®pankiBChK, YKpaiHa
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AHoTanisi. Y mid craTTi MH aHaTi3yeMo pO3poOKy JETeKTopa ApoHa B
peanbHOMY 4Yaci 3 BUKOPHCTaHHSAM METOJIB ITHOOKOT0 HaBYaHHS. 30KpeMa, MU
BIOCKOHAIIIOEMO J100Ope Mpamioiody MoJeb IIMOOKOro HaBuaHH:, ToOTO «YOU
Only Look Oncey, nuisxoM 3MiHH ii CTPYKTYpHU Ta HalalITyBaHHs [apaMeTpiB,
K1 Kpalle aaanToBaHi s BuseieHHS BITJIA.

Kurouosi cioBa: 3ropTkoBa HeHpOHHA Mepeka, TTTHOOKe HaBYaHHS,
BUSIBIICHHA 00'€KTiB, CTe)KEHHA 3a IUISIMH, OE3MIOTHI JIiTaJbHI aapary,
BUSIBIICHHA O€3MJIOTHUKIB, Bi3yaJbHE BUABICHHS

Development of a visual surveillance system for drone
detection and localization

Seniv Pavlo

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine

pavlo.seniv.18@pnu.edu.ua

Abstract. In this paper, we analyze the development of a real-time drone detector
using deep learning techniques. In particular, we improve a well-performing deep
learning model, i.e., "You Only Look Once", by changing its structure and tuning
parameters that are better adapted for UAV detection.

Keywords: Convolutional neural network, deep learning, object detection,
target tracking, unmanned aerial vehicles, drone detection, visual detection.
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1 Beryn

OcranHi mocarHeHHS B 06nacTi mryyHoro iHrenexty (LI) no3Bommnu cTBoproBatn
ABTOHOMHI TPHUCTPOI 3IaTHI TNpUHAMATH pilleHHS 1 BUKOHYBATH 3aBOaHHA 0e3
BTpydJaHHS TroauHU. OIHAM i3 TaKUX TPUCTPOIB € OC3MUTOTHUH JiTaNbHUHN amapaT
(BITJIA), sikuit MIMPOKO BUKOPHCTOBYETHCS JUIS TAKUX 3aBJIaHb, SIK CIIOCTEPEIKCHHS,
MOITYK 1 TOPSITYHOK, BUSABJICHHS 00 €KTIB 1 BiICTeKeHHA Iitel. UyTIMBICTD Mmif yac
BUKOHAHHS BHU3HAYCHHWX 3aBnaHb BuMmarae Bin BIIJIA edexrtuBHOTO Ta HamiitHOTO
BUKOHAHHS BU3HAUCHHX 3aBAaHb. 3 Ii€f0 METOIO B JaHii poOOTi MPOMOHYETHCS METOT
BUSIBIICHHS Ta cynpoBo.y 1iiei BITJIA (pyxomux a6o Hepyxomux).[1]

PesympraT BUsiBICHHA 00'€KTiB 1MOKa3zyroTh, mo CNN BusBisie Ta Knacudpikye
00'eKTH 3 BUCOKOIO TOUHIcTIO (98%). [lns BIICTEKEHHS B PEAIbHOMY 4aci alrOpuT™M
BIJICTeXKCHHS pearye IBUAIIE, HK TPAJAHULIAHI METOOM, 1 MOXKe e(h)eKTUBHO CTEKHUTH
3a BUSIBIICHUM 00’ €KTOM, He irHOpyro4H #oro.[1]

B Hamiit cTaTTi ME BUKOPHCTOBYEMO IETEKINIO Bi/IeO Ha OCHOBI METOIIiB TITHOOKOTO
HABYAHHSI, IKUH € MOTYKHUM IHCTPYMEHTOM Y chepi KoMm'toTepHOro 30py.[2]

2 IMocTanoBa 3agaui

3ajayero € JOCHKEHHsI BUSBISITH JPOHIB B 3a00pOHEHUX 00JacTsIX abo 30Hax
OoitoBuX nill y pexxumi peanbHoro dacy. ToOTO JOCHIKEHHS CTOCYETHCS PO3POOKH
JICTEKTOpa JIPOHA B peaibHOMY Yaci 3 BUKOPHUCTAHHIM METOIIB IITMOOKOI0 HABYAHHS.
Tako 30KpeMa 3a/1aueto TOCTIKCHHS € BAOCKOHAJICHHS MOJIEi TJTHO0KOTO HAaBYaHHS
YOLO, uuisixoM 3MiHM 11 CTPYKTYpH Ta HallalITyBaHHS HapaMeTpiB, sKi Kpalie
ajanrosani Juist BusiBlieHHs! BITJIA B pesxuMi peaJibHOTO Yacy 1 He TiJIbKH.

3 Ha0ip nanux Ta MapKyBaHHs 0e3NiJIOTHUKIB

JJis cTBOpEHHS IeTeKTopa JpoHiB 3a gqornoMoror YOLO nmotpibeH Habip maHUX PO
npoHn HaByaHHsA. Dororpadii mMaroTe BukopuctoByBatd (opmatr PASCAL-VOC i
Mmictutu Qaiimn XML. 1lo6 miaroryBatucs mo HaB4aHHs YOLOV3, Bam moTpiOHO
BUKOPHUCTOBYBATH TiIbKM 3alaHi 300pakeHHs. MapKyBaHHS BiIOyBaeTbcs 3a
nporomoroxo Labellmg.

4 Mopensb aJist BUSIBJICHHSI B peajibHOMY 4aci

[TonibHo Mo nerekTopiB 00’€KTiB, (YHKIIi, OTpUMaHI 3TOPTKOBHMH IIapamw,
nepenaroThesi B KkiacuikaTopu, sKi poOisiTh mporHo3u BusiBieHHs. Y YOLO
MPOTHO3M 0a3yloThCS Ha 3TOPTKOBHX IIapax i3 BHUKOPHUCTAHHAM 3ropTok 1x1.
Anropurm YOLO Ha3uBaeThCst AOCHIBHO «BU IUBUTECS JIMIIE OOUH pa3y», TOMY IO
fioro mepeadaveHHsT BUKOPUCTOBYIOTh 3ropTKH 1x1. Ile o3Hauae, mo mporHo3oBaHa
KapTa Ma€ Takui caMuii po3Mip, sK i KapTa 00’ekTy, mo nepes Her. [3]
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5 Koportknuii orssin apxitrektypu YOLO Ta nokpaimeHHst

Anroputm YOLOV3 criouaTky minuTh 300pakeHHs Ha ciTku. KojkHa KOMipKa CiTKA
nepeabadae MEBHY KUTBKICTH OOMEXYBAJIBHHUX PaMOK, IO OTOYYIOTh 00’€KTH, fAKi
MAaroOTh BHCOKY OLIIHKY 32 HABEICHUM BHUIIE YMOBHHUM KiacoM. KoxHa oOMexyBaabpHa
paMKa Mae BIATIOBIZHY IOCTOBIpPHY OIIIHKY TOYHOCTI mepenOadeHHsA, i B KOXKHIN
oOMEeXyBaNlbHIM paMii BUSBIAEThCS JHIIe oAWH 00’ekT. [panmyHi Onoku
TeHePYIOTHCS MIITXOM KIacTepH3allii CIIpaBKHIX po3MipiB OJIOKIB y BUXiTHOMY Habopi
JAHWX, 00 3HalTH HalmommpeHimnry Gopmy Ta po3mip. [3]

Ockinbku 00'€KTH MarOTh TCHICHINIO 3aliMaTH IEHTP 300pakeHH:, Oyino O Kparie
MAaTH OJTHE MICIIe MPSIMO B IIEHTPI JJIS IPOTHO3YBAHHS IIMX 00'€KTIB 3aMiCTh YOTHPHOX
TouoK moOmm3y. OTke, HAM TOTPiIOHAa HemapHa KiTBKICTh TOYOK. B opuriHanbHIN
Mepexi YOLO mrapu 3ropTKy 3MEHIYIOTh BUOIpKY 300pakeHHs B 32 pasu. [logaroun
300pakeHHs 416x416, Mu oTpumyemo BuXigHy KapTy 13x13. Takum umHOM, MU
MomudikyeMo Mepexy, Mmod 3poOuTH BXigHEe 300paxkeHHsA po3Mipom 416Xx416,
480x480, 544x544, 608x608 abo 672x672 3abe3medylodd TpH IIHOMY HEMapHY
KUIBKICTh TOYOK. [2]

BucHoBok

PeanizoBaHO Bieo HACTEKTyBaHHS APOHIB B pPEalbHOMY 4Yaci 3a IOIOMOTOO
rimbokoro HaBdanHA. Mogens YOLOV3 Oyrna 3MmiHeHa Al BpaxyBaHHS PO3AUTHHOI
3IaTHOCTI BXiTHHX 300pa’keHb, a TaKOX JJIS HaNAIITYBaHHS PO3MIpIB i mapamMeTpiB
BX1JTHUX 300paKeHb.

Po3pobnennii  nmeTekTop OE3MUIOTHUX JITANPHUX —amapariB  HAaBYAETHCSA  3a
JOTIOMOTOI0 HAIIOr0 HaOOpy JaHUX 3 OE3MIOTHUKAMU Ta 3arajibHOJOCTYHUX TaHHX
3 Inreprery. Lleii neTeKkTop MOXKe 3 BUCOKOIO TOYHICTIO BU3HAYATH MiCLIE3HAXOPKSHHS
JIPOHIB Y PEXKUMI pEaIbHOTO Jacy.
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InTepakTBHA MepexkeBa cUCTEMa CTBOPEHHA
Ta NOLIYKY BaKAHCIH
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AHoTtanisi. B pmaniii po0oTi aHaNi3yIOTBCS HAasBHI CHCTEMH CTBOPEHHS Ta
HOIIYKY BakaHCiii Ta MPONOHYIOTHCS inei Uil MOKpAalleHHS JaHUX CHCTEM.
IIpoananizoBaHo (yHKLIOHANBHI MOXMIIMBOCTI IPOIIOHOBAHOI ~ CHCTEMH.
3nilficHeHO BUOIp TEXHOJIOTIH HEOOXITHUX IS pO3POOKH JaHOT CHCTEMH.

Karwuogi cioBa: momyk po6oTH, BakaHcii, pe3tome, arperaropu, NER moneni
Interactive network system for job creation and search

Maksymchuk Maksym

Vasyl Stefanyk Precarpathian National University,
Ivano-Frankivsk, Ukraine
maksym.maksymchuk.19@pnu.edu.ua

Abstract. This paper analyzes the existing online television systems, and pro-
poses an idea of an improved online television system. Functional capabilities of
the proposed online television system are analyzed. Selected the technologies
needed to develop proposed system.

Keywords: job search, vacancies, resumes, aggregators, NER models
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1 Beryn

Juis monryky po©oTH JII0M BUTPAavaroTh 0arato 4acy, ajpke moTpiOHO 3HaTH
BaKaHCil 4epe3 3HAHOMHX, Ha KOPIOPATUBHUX CaliTax KOMIaHiH poOOTOMABIIB a0 B
razeti. Takox MOTPiOHO 03HAHOMHUTH KOKHOTO POOOTOABIIS i3 CBOIMH HaBYMKAMH Ta
ocBitoro. 1106 ckopoTHTH BUTpaTy 4Hacy Ha BCi mi Aii Ta 3pOoOHTH iX 3PYUHIIIAMHA
ICHYIOTh CHCTEMH JUIS PO3MIIIEHHS BaKaHCIH Ta pe3roMe.

CucteMu nomnryky poOOTH AiATHCS HA TaKi OCHOBHI TPYIIH: TOIIKH-OTOJIOICHB,
arperaTopu BakaHCiH, Kap’epHi mopramu. HaiOimem ¢(yHKIIOHATEHOIO TPYHOIO0 €
arperaTopu BaKaHCii, TOMy, II0 BOHH 30MPAOTh OTOJIOIICHHS 3 0ararboxX IpKepen i
YacTo IHTErpOBaHi 3 JOLIKaMH OTOJIOIICHb.

2 AHani3 npeaMeTHoi odJacTi

l'onoBHa mpoOjeMa yCiX CHCTEM MOIIYKY POOOTH Il Masia KUIbKICTh 3HAWICHUX
BaKaHCiM, MpoaHami3yBaTh BCl jJokepeia B IHTepHeTI Bakko. Tomy aeski cuctemMu
CTBOPIOIOTH BJIACHI 0a3M MaHMX JJIs BHECCHHS BaKaHCIil KOPUCTyBaueM 0COOUCTO abo
CTaparoThCs MPOAHATI3yBaTH SIKHAMOIBIIE HKEPEIL.

IIpeacTaBHMKHN cHCTEM MOIIYKY PO6OTH:

e CareerVualt

¢ Robota.ua

e Work.ua

IpexncrasneHi cucrtemu € npocto arperatopamu (CareerVualt) ta arperatopamu 3

MOKIIMBICTIO TOaBaHHsI BakaHcil poboroaasiem (Robota.ua ta Work.ua). Arperariist
3 30BHIMIHIX JDKEpeN 10 JIOKalii MOKe BUKIMKATH MpoOJeMy 3 MOIIYKOM MicTa y
TEKCTi BakaHCii, TOMy 4acTo He CTPYKTypOBaHi BakaHCii He OepyThCsl O yBaru
arperatopoM. ITomyk o TEXHOJIOTISIM TaK0X IPUHOCUTH TPYAHOCTI, aJl)Ke MOTpiOHO
30epiraTi peieBaHTHICTh, TOOTO PO3TAaBISTH arperoBaHi BakaHCIi MO MpiopuTeTam.
BaxBUM B TaKMX CUCTEMax TaKOXK € CTBOPEHHS BakaHCil, BOHH 30epiratoTbesi B 011
CHCTEMHU.

3 ITocTanoBka 3agaugi

3aBaaHHAM jgaHoi poOOTH €: MpoaHai3yBaTH HasiBHI CHCTEMH CTBOPEHHS Ta
MOIIYKY BaKaHCiH, po3iOparyu ixHi IHCTpyMEHTH POOOTH IIMX CUCTEM. 3arponoHyBaTH
BUPIIICHHS HEIOJIIKIB.

Ineero nanoi poOOTH € CTBOPUTH IHTEPAKTUBHOI CHCTEMH i3 XOPOILOIO arperamiero
BaKaHCI He TUIBKH i3 JOUIOK-OTOJIONIEHb, a 1 3 Kap’ €pHUX CaMTiB, MO0 YHUKHYTH
npo6siemu Manoi BUOipkn BakaHciil. OpraHi3yBaTu MOLIYK i aHaJIi3 JIoKalii B yChOMY
TEKCTI BakaHCii (He mradionizoBanomy) 3a gonomoror NER moneneit. JlotpumanHs
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PEIIEBAaHTHOCTI MPH MOIIYKY O TEXHOJOTISX, 32 JIOTIOMOTOI0 MEPEBIPKU YChOT'O CTEKY
TEXHOJIOTIH, BiJl THX i€ LISl HABMYKA € OCHOBHOIO 1 10 THUX J€ BOHA - TOJATKOBOI0. Takox
i7Ic€r0 € opraHi3ailisi po30UTTS Ha TPYITH, MOJAHUX PE3OME, JJIsl IEBHOT'O pOOOTONaBISA
Ta OTo BaKaHCIi, M0 rpynax MOBHOTO CITIBIAJ[IHHS HABUYKIB Ta YaCTKOBOTO.

4 3acoOm a4 oprauizanii CucreMu NMOUIyKy Ta CTBOPEHHS
BaKaHciii

Jns opranizanii GexeHJ 4yacTHHM Oyle BHKOpUCTaHO Java Ta (peidMBOpK
Spring. Ile pimieHHsT M03BOJMTH JETKO OpraHi3yBaTd MOLIYK B 0a3i JaHUX, JIETKO
00pOOIIATH 3aIIUTH KOPUCTYBAYa.

Jis opranizamnii GpoHTeHa YacTHHM Oyne BukopucTano Bootstrap, weit
IHCTPYMEHT JJO3BOJIMTH JIETKO HAJIAIITYBaTH aJalTHBHICTH MOEI CUCTEMH MiJ pi3Hi
npuctpoi. bidnioreka MITIE no3Bosauts 3aidicHioBaty nomyk NER cyrHocteit. 1106
OpraHi3yBaTH CUCTEMY 30epeKeHHs naHuX Oyne BukopucroBysatucs MY SQL.

BucHoBku

Otxe, peaizallis CHCTEMH IOIIYKY Ta CTBOPEHHS BAaKaHCIH, 1110 MPeACTaBICHA B NaHii
JIOTIOBiNI JTO3BOJIMTH arperyBatu o00’€MHY KUIBKICTB BaKaHCiH, 3abesmedyrodn
KOpekTHy ¢inbrpamito 3a momomoroio NER cyTHOCcTe# Ta anroputmy posrisgaHHS
HaBUYKH BaKaHCIi 3 ypaxyBaHHIM yCiX 1HIINX B HiM.
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Po3poOka cucremu eJ1eKTPOHHOI0 JOKYMEHTOO00Iry AJ1s1
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AHoTauist. Onucano IJ1aH PO3pOOKH CHCTEMHU €JIEKTPOHHOI'0
nokymeHntooOiry(gami CEJ]) 3 munmo He TTBKM ONTHUMI3yBaTH poOOTYy 3
OKYMEHTALIEI0 Y BUIIMX HABYAIBHUX 3aKJIaax, a i A 30epiranas JOKyMEHTIB
B €JIEKTPOHHOMY BHUIJISIMI.
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Development of an electronic document
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Abstract. The plan for the development of an electronic document management
system (EDMS) is described with the aim not only to optimize the work with

documentation in higher educational institutions, but also to store documents in
electronic form.

Kumrouogi ciiosa: Electronic document management systems, document stor-
age, internal document management, external document management, Java,
Spring FrameWork.
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1 Beryn

Po3pobiniena cuctema Oyae KoprucHa IJIs BUIMX HABUAIBHUX 3aKJalli, OCKUTBKH
HAIacTh 3py4YHHHA (YHKLOIOHAT [Uii poOOTH 3 BHYTPIOIHIM Ta 30BHIMIHIM
JoKyMeHToobiroM. Takoxk, BpaxoByroun octanHi mofii: Covid 19, Biiiny, Bci, 30kpeMa
CTYACHTH i3 CiJI, SIKi HE MalOTh MOXKIIMBOCTI JiCTaTHCS MIiCTa 32 KOPOTKHH MPOMIKOK
4acy, CTUKHYJIUCA 3 TPYJHOLIAMH OTPUMAaHHS JOKYMEHTIB IIOB’S3aHUX 3 HABYAILHUM
nporiecoM. [l BupimeHHS 1€l TpoOIeMH aBTOPOM 3allPONOHOBAHO CTBOPUTH
CXOBHIIE, JI¢ KOPUCTyBad 3MOxke 30epiratw, Ta, B pa3i HEOOXimHOCTI, BiACHIATH
MOKYMEHTH OpTaHi3allisiM, SKi I[bOT0 TOTPEOYIOTh.

ITocTanoBka 3amaui. Po3pooka CEJl cucremm nns BHIMIUX HaBYAIBHHAX
3aKJIaJiB 3 MOJIJIMBICTIO IIOJANBIIOTO 30€piraHHs JOKyMEHTAlil B €JIEKTPOHHOMY
BUTJISII.

OcHoBHUH 3MiCT po0OTH. ITin yac po3pobku Gyn0 BUKOPUCTaHY HACTYIHI
METOIU Ta TeXHOJIOTIl po3po0ku BeO-I0AaTKIB: cepenouine po3pobku Intellij Idea,
JIOZIATOK HAMKCAHO Ha MOBI MporpaMmyBaHHs Java, 3 BukopucTanHs Spring Framework.

B cuctemi Oyze peanizoBaHO:

BHyTpimHI#E HOKyMeHTOOOIr MK KopHcTyBadamMu. KOpHCTyBadi MaTHMYTh
MOJKJIABICTh ONPAIIbOBYBATH JOKYMEHTAIIIO BiIMIOBITHO 7O X PiBHS MOBHOBa)KEHb

3oBHIMHINA qoKyMeHT000Ir. Takoxk He MeHII BaxkimBa yactuHa CEJl, mpu3HaueHa
st OOMiHY JOKYMEHTaMH 3 IapTHepaMH, KOHTParcHTaMH, HE 3aJe)KHO Bij
pO3TalyBaHHs aJipecara.

BHeceHHsS 3MiH B TOKYMEHT B peajbHOMY 4aci, TOOTO AEKibKa CIiBPOOITHHUKIB
MOXXYTb BHOCHTH 3MIHHM B JOKYMEHT OJHOYAacHO. Ileperisa craHy NOKyMEHTa B
mporeci poOOTH 1 BUBeACHHs iHpopMamii MPO KOPHUCTYBadiB SKi IMPAmIOKTH 3
JOKYMEHTOM Ha JaHUH MOMEHT. MOXIHBICTh Teperisay ictopii pobotm 3
JOKYMEHTOM.

MudppyBanns  daimie  npu  30BHIMHIA  mepemadi. Jnsg  omdpyBaHHS
BUKOPHCTOBYBaTHMeEThCs anroputm AES(advanced encryption system)

IMowryk TOKyMEHTIB BIAMIOBIIHO 10 IAa0IOHY, HOro peecTpaTopa, 1aTH CTBOPESHHSL.

[MignucaHHS TOKYMEHTIB B pealbHOMY Yaci BHKOPUCTOBYIOYH IH(PPOBHIA TTiIITHC.

CxoBuIie JTOKYMEHTIB B MIEPCOHANBHOMY KaOiHETI KOpUCTyBaua, IS 30epiraHHs
JOKYMEHTIB SIKHi Oy/yTh BUKOPUCTOBYBATUCH HE OHOPa30BO. KopHcTyBadi 3MOKYTh
JO/IaBaTH JOKYMEHTH [0 CBOTO CXOBHILA BIiIMOBITHO N0 iX piHA Homycky, abo 3
HaJaHOTO J03BYJIy KOPUCTYBaya 3 BUIIUM PiBHEM JIOIYCKY.

MOXIIHBICTh CKadyBaTH JOKYMEHT 31 cxoBHWIIa y Qopmari, skuii BuHOepe
kopucrysau(niependauero PDF, DOC,XLS).

HaHeceHHs1 Ha JOKYMEHT KOAY MIATBEPIDKCHHS 3a SKHHAM LIeil JOKyMEHT MOXXHa
Oyne ineHTH(IKyBaTH B CHCTEMi(y BUIIAAKY SKIIO KOPHCTYBad CKadye JOKYMEHT MIO
HnepeaaTu Horo 3 pyk B pykKH).

BusnaueHo cxemy 1O sIKii IpalfoBaTUME CXOBHIIE JIOKYMEHTIB B CHCTeMi (IMB.
puc.1)
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STORAGE STORAGE STORAGE STORAGE

Pucynoxk 1. CxoBuiiie JOKYMEHTIB B CHCTEMI

Cxema BimoOpakae poOOTy cHCTEMH Ha piBHI (aKyJIbTETiB, KOPHCTYBadi
MOAUIATUMYThCS Ha 4 Tpynu( Ha puc. 1 mo3HaueHi 3eTICHUM KOJBOPOM), 1 I KOKHOTO
THIly KOpHUCTyBada Oyzne BH3Ha4e€HO ioro cxosuiie aokyMmeHtiB. Ll[o6 3amectn
JOKYMEHT B II¢ CXOBHINE, KOPHCTYBad MOBUHEH HAJICNIaTH 3alHUT Ha OTPUMAHHS Ta
MiAMICaHHA [[OTO JOKYMEHTY Ha CepBep, SKIIO HOro piBeHb AOCTYITy HE JO3BOJIIE
HOMy caMOCTIHHO 3reHepyBaTH Ta MiANUCATH JOKyMEHT(3reHEpOBaHNU KOPUCTYBadeM
JOKyMEHT aBTOMAaTHYHO MOMICTUTBCS B cxoBuie). Ilicas Toro Sk KOpHCTyBad
OTpHMae€, MiIUCaHN YIOBHOBA)XXEHOIO 0CO00I0, JOKYMEHT HOMICTUTBHCS B CXOBHIIIE,
e KOPHCTYBad4 3MOKe a00 cKadaTH Ied MOKyMeHT a0o HaJicmaTH HOro iHImii
opranizauii. BapTo 3a3HauMTH 110 3 METOI0 OE3MEeKH KOPHUCTYBay HE 3MOKE BHOCHTH
3MiHH B TOKYMEHT, SKIIO B HHOT'O HEMA Bi/MOBITHOTO PiBHA JOMYCKY.

B 3anexxHOCTI Bii BHOPAaHOTO KOPHUCTYBa4eM JOKYMEHTY, BiH BiIIPaBISTHMETHCS
Ha OIpAIOBAHHS Yy BIANOBIAHI BINIIIK, KOPUCTYBadyaM 3 BIAMOBIIHUM piBHEM
npomycky. Tak, Ui mpuknamy, sIKIIO, IIe 3BITHICTh PO BUIDIATY 3apoOiTHBOI IUIATH
NpamiBHUKaM YHIBEpCUTETy, UM JOBiZKa INPO BHECEHHS OIUIaTH CTYAEHTOM 32
ceMecTep, Iei 3BIT Oyae HaAICIaHO HA OIPAIIOBAHHA KOPHCTYBady 3 BIIILTY
Oyxranrepii.

HaykoBa HOBHM3HA mojsirae B aBTOMarm3alii poOOTH 3 JOKyMEHTaMH y BHIIUX
HaBYAIBHUX 3akianax. [lepexin Big 30epiraHHs TOKYMEHTIB B ITallEpOBOMY BUTIISL 10
eJIeKTpoHOTO hopmary

BucaoBku. Po3po6ieno CEJ] mis aBTomMarn3aiii poOOTH 3 JOKYMEHTaMH Y BUIIUX
HaBYAJIbHMX 3aKJIaaX 3 MOXJIMBICTIO HE TLIBKM MAaHINyJIOBaTH JAOKYMEHTaMHM Ha
30BHIIIHFOMY Ta BHYTPIITHBOMY DiBHIi, a i 30epiraHHs BaKJIMBHX JOKYMCHTIB

Ilepesik mocujianb

1. Mepenik  Ta  knacudikamis CEI B  VYkpaimi  https://www.livebusi-
ness.com.ua/tools/sed/

2. OcHoBHi BrnactuBocti Ta xapakrepuctuku CEJl https://expresssoft.com.ua/uk/sis-
temi-elektronnogo-dokumentoobigu-vidi-prikladi-gotovi-rishennja/
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PO3POBKA CUCTEMU ABTOMATU3AIII
POBOYOI'O MICIS “MI IOMIYHUK”

Pemernik Onexciii OnexcaHapoBu4

[MpukapnaTcekuii HallioHANBHAHN yHIBepcuTeT iMeHi Bacuisa Credanuka,
M. IBaHO-®pankiBCHK, YKpaiHa
reshetnik262@gmail.com

Anoranis. B pmanili poOoTi aHami3yIOTBCS 3aCTOCYHKH JUIS IUIAHYBaHHS,
0OTrpYHTOBYIOThCS IXHI HEJOMIKH 1 IepeBaru. I po3Ka3yeThCs SK HaIll 3aCTOCYHOK
00XBaTHTh IIUPIINI PUHOK KIIIEHTIB CBOEIO (DYHKLIOHANBHICTIO 1 IPOCTOTOIO.

Kurouogi ciioBa: Forest Appo OAuth 2.0, Google API Console, Google Sheets
API, Progressive Web Apps, Service Workers.

DEVELOPMENT OF THE WORKPLACE
AUTOMATION SYSTEM “ MY ASSISTANT”

Pewernik Onexciii OnexcanapoBUY

[IpukapraTcbkuii HallioHATFHUN YHiBepcuTeT iMeHi Bacuns Credanuka,
M. IBaHO-®pankiBChK, YKpaiHa
reshetnik262@gmail.com

Abstract. In this work, planning applications are analyzed, their disadvantages
and advantages are substantiated. And it is told how our application will embrace
a wider market of customers with its functionality and simplicity.

Keywords: Forest App6 OAuth 2.0, Google API Console, Google Sheets API,
Progressive Web Apps, Service Workers.
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1 Beryn

[IpoxxuBato4um B epi A€ COIiabHI Mepeki € HEeBil'€MHOI0 YaCTHHOIO THS Maibke
KOKHOT JifoinHK. Kyau BIMBAarOTHCS THCAYI TOAMH HAIIOTO JKUTTS 10 3BICHO 3alHIIAE
cBO{ HACIIKH (TIOJaBIICHHS, IETKOBAXKHICTD, BA)KKICTh 10 KOHIICHTpALIi, ...) .

Tema rutaHyBaHHS TAHM-MEHEPKMEHT Y4 MOJIU Ha MPOAYKTHUBHICTH € T€Th HE HOBOIO
1 IIOIM 1€ 3 JaBHIX JTaBEH MOYalld BECTH IIOJACHHUKH 1 3aIICHUKH , 3aHOTOBYBATH 1
3aMyCcyBaTH BCi BAYKIIMBI CIPABU IIIM CAMHM CTPYKTYPYIOUH i OPTaHi30BYIOUH CBOE
KUTTSA. PO3BUTOK KOMII FOTEPHHUX TEXHOJIOTiH 3a0€3MeUNB peai3allifo IuX IpoIeciB
Ha TaJpKeTax.

BHCHOBKOM BHIIIE CKa3aHOTO € : 10 JIFOAU PO3YUHIIHCh IUTAHYBATH 1 CTPYKTYPYBaTh
JKUTTS, aJKe B JIIOOMI MOMEHT MO>KE TIPUHTH CIIOBIIIICHHS BiJ] COIIaIbHOT MEPEKI.

2 AHani3 npeaMeTHoi odJacTi

P0o3BHUTOK KOMIT'IOTEpHHUX TEXHOJIOTIH 3a0e3MeurB peanizaliio NpoLeciB MIaHyBaHHS
Ha raJpKeTax i 3apa3 OCHOBHUMH BB)KAIOTHCS:

ToDoist — TiIbKY CIIMCKY 3a/1a4 3 MOKJIUBICTh BKa3aHHsI JaTH 1 4acy

Trello — scrum poruka

Any.DO — MicTHTb Scrum JOIIKY i CIIUCKH 33134

Evernote — 06’egHye B co01 HOTaTKH 1 CIMCKY 3a/1a4 (TIeperpyKeHuit inTepderic)

e Google Calendar — neBHo Haiikpaiiuii 3 HASBHUX CEPBICIB aye KaJleHaap e TiTbKU
KajieHaap.

e Google Keep — 3Buuaiinuii 3aIIMCHUK

ITo mpm we Bce, moci € BeMUKa KiTBKICTh MPUXWIBHUKIB BUKOPUCTAHHS PYYKH 1
nanepy. OTe B IUX CepBicax 4oroch He BUCTAYAE.

JlexTo cTBEepKye IO I IO CMAaKYy, ajie MH BBa)KAEMO, BCi cepBicH € 0OMekeHi B
MeBHUX (YHKINIAX, 1 )KOJICH HE 3aMIHHUTH TY BOJIO il 0 Ja€ HAM apKyII Iarepy.

3 IMocranoBka 3axaui

3aBaaHHsAM JaHOi pOOOTH € JOIOMAaraTiH KOpUCTyBayaM OpraHi3yBaTH IXHi IIaHU
TOMY AJIsl bOTO OyJe CTBOPEHO YHIBEpCaJbHUH MYJIbTHUILIAT(GOPMHHUHA 3aCTOCYHOK
SKAHA 3aBXIU OyAe i PyKOK 1 opraHizye iH(opMaIito B TOMYy BHUIJIAII, IIO BU
3abaxxaere, 3 BIJCTEKEHHAM 1 aHaJ30M IIpOrpecy i Ha OCHOBI BHCHOBKIB
MIPOMOHYBATUMETRLCS 3MIHUTH CIHOCi0 MAXOoMy A0 3aBAaHHS 3a YIS IIiABUINEHHS
MPOAYKTHUBHOCTI. B MiHIMamicTHYHOMY In3aiiHi, 3 HOBHUM JIOCTYIIOM KOPHUCTYBada 10
Haj JeTAIbHUX HallaliTyBaHb, MO0 caM KOPHUCTyBad BHOWpaB ski QyHKIII Homy
MoTpiOHi.
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OyHKIII :

e biokyBaHHS CalTiB 11O € IIKiAJMBUMH NPU MEBHIH YMOBI SIKy CaM KOPHUCTYBad i
BCTaHOBIIOBaTUME , a00 0OMEXKEHHS yacy nepeOyBaHHS.

e Cnmcok 3a/1a4 3 JeTalfHaMHF 1 TAKOX BKa3aHHS CKUTBKH 9acy MOTpiOHO Ha
BUKOHAHHA 1 Iporpama migdepe Koy i Sk Halkpaiie BUKOHATH i1 CYIsIH 3
BAIIOTO PO3KIAILY KHUTTS .

e Kanennmap Oy/e mpamroBaty B mapi 3 CIMCKOM 337134 Je CaMe 3aBJaHHs MOXKHa
MEPEHOCUTH 3 JIHS HA JICHb 1 B CaMi CITUCKHU.

o [linObuBaTH i JEMOHCTPYBATH CTATHCTHKY IO 3i0paHMX JaHMX KOPUCTYBada 3a
JUTS IPOBE/ICHHSI CaMOaHaTi3Yy.

e BukoHaHHs 3aBIaHHs OyJie BUKOHYBATHUCH 32 OJIHUM 3 METO/IIB POYKTUBHOCTI,
1 KOPHCTYBau caM 3MOXe iX repenpoOyBaru i BUOpaTH i1t cede onTUMasIbHU
crnoci0 miIaHyBaHHS.

e 3aranbHuil mporec Oy/e po3podieHuil y irposiit popmi 3 cucteMoro 6ais, mood
KOPHCTYBa4 MaB MOTHBALI}O BIIKPUBATH 3aCTOCYHOK 1 IPALIOBATH 3 HUM.
LixaBuM npukiIamoM nogiOHNX 3acTOCyHKIB € “Forest App”

4 3aco0m aa9 peadizanii cucremu “Miil TOMiYHHUK

Ineero po3poOUTH TOBHOLIIHHMI 3aCTOCYHOK O€3 SIBHOI CEpBEPHOI YaCTUTH, A€ CaM
caifr E 30epiratu Ha 0OE3KOMITOBHOMY cepaici (pucynok1)
“https://pages.github.com/” 3aBnannsm sikoro Oyze BimoOpakaTH KOPUCTYBady Halll
3aCTOCYHOK, BCi iHIII 3aBAaHHs OyayTh peaiizoBani Ha front-end cropowi.

Amropmzaiis  Oyne  peamizoBaHa 3a  jgomomororo APl Google  me
BUKOpHCTOBYBaTHMeThcsi mporokon OAuth 2.0, anst mporo mnoTpibHO OTpUMAaTH
00ikoBi HaHi po3pobHHKa 3 mpoding B Google API Console. 1o mae MoXiuBicTh
npairoBati 3 Google Sheets APl ne came i Oyae crBopeHa 6a3a AaHUX 3 JaHUMHU
KOpPHCTYBaya, i BIAMOBIJAIbHICTh 33 3aXHUCT SIKOI Iepekianaerscst Ha Google.
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MySite.github.io
Google Authentication

Google Sheets

Pucynox 1 — ER-giarpama mo0ynoBu 3acTocyHKy

3acrocyBannst front-end 6i6miotek React macte MOXUIHBICTH MiHIMI3yBaTh
CKJIQIHICTh PO3YMIHHS KOAY 1 OBTOPHOTO BHKOPHCTAHHS CTBOPEHHX KOMIIOHEHTIB,
Redux mosBomse kommoneHtaMm React yuratm mami 3 cxosuma Redux i mHagcmmatm
CHTHAJIM B CXOBHILE JUI OHOBJICHHS CTaHy cucTteMu. ®peiiMBopk SCSS crpocTuTh
po0OOTY 3 CTHITICTUYHIM O(OPMIICHHSM 1 3a0€31eYNTh MOTYIbHE PO3OHUTTSL.

PucyHnok 2 — MakeT Bi3yaJIbHOT YaCTHHH 3aCTOCYHKY

3a mis peanizanii MynbTHIUIATGOPMHOCTI OyJae BUKOPHUCTAHWHA I1HCTPYMEHT
(PWA) TIporpecuBHi BeG-Tiporpamm, e BeG-mporpaMu, CTBOPEHI Ta PO3IIUPEHi 3a
Jornomoroo cydacHux API, 110 3a0e3neuyoTh pO3IUPEHI MOXKIMBOCTI, HAAIHHICTB 1
MOJJIUBICTh BCTAHOBJICHHS, IOCTYIIHI Oy/ib-KOMY, Oy/b-/Ie, Ha Oy/b-SIKOMY TIPUCTPOT,
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1 BCe 3a IOTIOMOTOI0 €TMHOT KOIOBOi 0a3u. Lleit BapiaHT ifeaqbHO HaM MiJAXOIHUTh, aJie
1le He BCe, TaKOXK Oy1e po3pobiieHi 1Ba posmmpenss aius Chrome

Iepire Oyme MaTH BWIVIAA HEBEIMKOrO BigkpuBaiouoro BikHa B Chrome s
BiA3HAYeHHsA BUKOHAHUX 3aday. Takox mijg coboro BoHO MatuMme Service Worker, 110
Oyzne mpamoBaTH y (OHI 1 JacTh MOXKIHBICTH BIJCTEKYBaTH aKTHUBHICTH POOOTH
KOpHUCTyBaua y opaysepi.

Jlpyre Hac TaM MOXJIHBICTh BHUBOJMTH HAIl 3aCTOCYHOK HA MOYATKOBY CTOPIHKY
Chrome.

BucHoBku

PosrnsHyTHII CTeK TeXHOIOTiH Ha 0a3i sKuX Oy/e po3po0IIeHO HAIll 3aCTOCYHOK, 1€
BCl TepeBard sKi MOTPiOHI IS CYy4YacHOTO IONATKy : MYJIBTHIUIAT(OPMHICTS,
aJaNTUBHICTh, INBUAKICTD, 3pYIHICTb.

3aBpaHHAM Oyne po3pOOHTH AyXKe NPOCTHH 1 3pYyYHHUH 3aCTOCYHOK, 3 BEJIHKOIO
KUTbKICTIO (YHKIH, sKki He OyAyTh IlepeBaHTaXXyBaTH 1 BIUIAKYBaTH HOBHX
KOPHCTYBaYiB.

Jlirepatypa (References)

. Forest App : https://www.forestapp.cc/

. OAuth 2.0 : https://oauth.net/2/

. Google API Console : https://console.cloud.google.com/

. Google Sheets API : https://developers.google.com/sheets/api

. Progressive Web Apps : https://web.dev/learn/pwa/

. Service Workers :
https://developer.chrome.com/docs/extensions/mv3/migrating_to_service_workers/

o O WN
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Application of a voice assistant for a news site

Nazar Shcherbii

Vasyl Stefanyk Precarpathian National University, Shevchenko str. 57, 760000 Ivano-Frank-
ivsk, Ukraine
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Abstract. Today, one of the ways to improve the user experience on web appli-
cations is the use of artificial intelligence. An example of such an application can
be a voice assistant. A few years ago, the development of voice assistants re-
quired a team of professionals with experience in artificial intelligence research.
At the moment, there are voice platforms that allow you to create a voice assistant
using only one developer. Only the description of the behavior of the voice as-
sistant and integration into the application remains for the developer. Voice con-
trol can greatly simplify interaction with devices. But for this, you need to pre-
cisely configure the commands that the program can understand. Interaction with
such an application is reduced to the submission of a command by the user, and
further actions are performed on the side of the voice assistant. Such a site can be
viewed from 10T products that have a screen and interact with voice.

Keywords: Artificial Intelligence, web-application, 10T, Alan Al, ReactJS.

1 Introduction

The idea of voice control has become increasingly popular in recent years. It allows
people to give specific voice commands, which reduces the effort required to execute
non-trivial commands.

One example of voice control is voice assistants. Voice assistants are becoming in-
creasingly popular among users, for example, 72% of people who use voice search de-
vices say that they have become a part of their lives [1]. Examples of voice assistants
can be Google Assistant, Siri, Cortana. They help people perform various actions with-
out the help of hands, which speeds up the execution speed.

With the help of these assistants, you can perform voice searches on the network and
interact with the operating system. But these assistants are adapted to a specific plat-
form and cannot be used outside of them.

Web applications, in turn, do not have a specific link to the operating system. In
addition, it can be observed that voice assistants are just beginning to appear in this
area. Integrating a voice assistant into a web application can speed up usage and im-
prove the user experience. It also enables people with physical disabilities to use the
web application without the help of a mouse and keyboard. Application examples:

execution of commands related to navigation on the site;
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e voice filling of forms;
e voice search on web applications;
¢ voice announcement of page content.

But integrating voice search into a web application is not a common practice. As of
2020, one of the reasons for this phenomenon was the lack of developer tools [2]. But
now the situation has changed, as evidenced by the presence of such voice platforms as
Alan Al, Speechly, PolyAl and others.

These are so-called voice platforms, which allow the user not to delve into the details
of natural language processing implementations. All the massive work was done on the
voice platforms side. Typically, such platforms provide such entity as a script to de-
scribe actions in response to a command. The user only has to create scripts and inte-
grate voice assistants for different areas.

2 Defining the list of commands

First, let's define the requirements for voice commands. First of all, commands should
be intuitive, short and cover basic functionality. We should take into account what was
stated in the article [3]. In this article was mentioned that:

e user uses scrolling quite often;
¢ the "Back™ button is used with a 30-40% chance during navigation.

Scrolling can be done in two directions. Each direction can include different inten-
sity. So is navigation. It can go forward and backward.

Also, according to my analysis, the important elements of voice control are:
o the ability to perform search with voice;
¢ the ability to open pages, modals with voice;
¢ the ability to voice the text;

Based on these requirements lets define possible list of commands to implement:

scrolling up with different intensities;

perform scrolling down with varying intensity;
opening news;

making a navigation transition forward and backward;
search by: category, keyword, resource, date;

making the text on the page voiced.
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3 Implementation
The implementation consists of three components. First component is back-end. For
back-end I choose service called News API. It provides the required functionality. Sec-

ond component is front-end. For front-end | choose JavaScript library called React. And
third component is voice platform. For that the Alan Al voice platform was chosen.

—>
Client App A\ Alan  Aana

s

API| an

Fig. 4. Architectural diagram

The architecture diagram shows how these three components interact with each
other.

Discussion

After creating the program, | can note that:

e quality of recognition;
e number of actions;
e speed of action;

depends on how and where the user uses the application.

References
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methodology/
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CucreMa NpuitHATTA pilieHb HA 0a3i HEYITKOI JIOTiKH
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Amnoranisi. CrcteMa NpUHHATTS pillleHb Ha 6a31 HEUiTKOI JIOTiKH BHPILNIYIOTHCS
MUTaHHS Y3TOJUKEHHS KOH(IIIKTHUX KPUTEPIiB PIlICHHS Ta CTBOPEHHSA JOTIYHUX
CHUCTEMHHUX perynsaTopiB. HediTki MHOXHHHU JalOTh 3MOT'Y BUKOPHCTOBYBAaTH
JIHTBICTUYHUI OIUC CKJIQJHUX MPOIECiB, BCTAHOBIIOBATU HEYITKI 3B’ A3KH MiX
HNOHATTSIMH, TPOTHO3YBaTH CHCTEMH IIOBEIIHKHM, CTBOPIOBaTH  HaOip
IBTEPHATUBHUX JIIH, MATPUMYBaTH (POPMAIBHUH OIHC HEUITKUX MPaBHII iCIIs
pileHb.

KurouoBi ciioBa: cuctema NpuHATTS PillIeHb, HEYiTKA JIOTIKA.

Decision-making system based on fuzzy logic

Bihun Bohdan

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine
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Abstract. The decision-making system based on fuzzy logic resolves the issues
of harmonizing conflicting decision criteria and creating logical system regula-
tors. Fuzzy sets make it possible to use the linguistic description of complex pro-
cesses, to establish fuzzy connections between concepts, to predict systems of
behavior, to create a set of alternative actions, to support a formal description of
fuzzy rules after decisions.

Keywords: decision-making system, fuzzy logic.
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1 Beryn

IIporiec TpUAHATTS pillIeHb, SIKAI PO3yMI€ThCA SIK BUOIp OZHIET 3 KITBKOX MOYKIIMBHX
aIIbTePHATHB, NPOHHU3YE BCE XKHUTTA JIOAMHH. [IpobieMa NpUIHATTSA yHpaBIiHCHKHX
pillleHb € OfHi€I0 3 HaHBaXIMBININX B MEHEKMEHT. Boma 3alimae omme 3
[NEHTPAJBPHUX Micp Yy comioJyorii oprafizamid. TpakTyloum opraHizamifo K
IHCTPYMEHT YIpaBITiHHS.

MeToan HediTKHX MHO>KHH OCOOJIBO KOPHCHI 3@ BIICYTHOCTi TOYHO{ MaTEeMaTHIHOT
Moneni (QYHKIIOHYBaHHS CHCTEMH. Teopis HEUYiTKUX MHOXHH Ja€ 3MOTY
3aCTOCOBYBAaTH HETOYHI Ta CyO’€KTHBHI €KCIICpTHI 3HaHHS 3 IEBHOI TeMH I
NPUAHATTSA pimenHs 6e3 GopmMarizamii y GopMi TpaaUIITHIX MATEMaTHIHAX MOJICIICH.

[Iponiec NpUHHATTA pILICHHS HOJIITAa€ y CTBOPEHHI Ta 3aCTOCYBaHHI HEBHOTO
anroputMy. B naHuii yac He icHye 3arajJpHO NPUHHATOI TEXHOJIOTIT NPHHHATTS PillleHb.
Heo0OxigHa 0OTpyHTOBAHICTE 1 TOCTOBIPHICTH PIIICHHS A€ MOXITUBICTH 3a0€31IeYUTH
pearmizamifo KOHKpETHHX TPOLEAYp Ha eTamax BHUpIMICHHS MpoOjeMu; po3podka
BapiaHTIB pilllcHHS; BUOIp PIICHHS; OpraHi3allis BUKOHAHHS PIllICHHS Ta HOTO OIliHKa
[2; c. 44].

[IpuiAHATTA pilieHh B HEYITKUX yMoBaxX. OJHNUM 3 HAWIOIIHMPEHIIINX 3aCTOCYBaHb
HEUITKOI JIOTIiKH € TPOoIIeC MPUHHATTS PIillIeHh B YMOBaX HEBH3HAYCHOCTI, KOJH I 1
oOMe)XeHHS 3a/aHi HEYIiTKOI0 MHOXHHOK0. [IpHHHATTS pimeHHS - 1e BHOIp
ANbTEpPHATHBY, $Ka OJHOYACHO 3aJ0BOJIBHSE 1 HEWITKHUM MUIAM, 1 HEYiTKUM
oOMekeHHAM. Y IIBOMY CeHCI, IiTi 1 00MeKEeHHS € CHMETPUIHUMH BiTHOCHO PIllICHHS,
IO CTUpPA€ BIAMIHHOCTI MK HMMH 1 JO3BOJISIE€ TIPEICTABUTH PIIOICHHS SK 3TUTTS
HEYITKUX IIeH 1 00MEKEHB.

B imKeHepHHUX 33/1a4aX 3aCTOCOBYETHCS, SIK MPABHUJIIO, MEXaHi3M HEUiTKOrO BUBOLY

Mawmpani, siKuii MOXKHa peanidyBatu y cepemoBumii Matlab. Meronq Mawmpani 6ys
OITHUM 3 TIEPIINX, MOOYJOBaHUX 3a JOMOMOTOI Teopii HEUITKHX MHOXHH. BiH OyB
3arponoHoBaHu# B 1975 poui [6parimom MamiaHi i € HEUiTKOIO CHCTEMOIO BUBEACHHS
(HCB). HCB sBitsie co00r0 cHCTEMY, 1[0 BUKOPUCTOBYE TEOPIiI0 HEYITKHX MHOXKHH JIJIS
BioOpakeHHs BXOJiB ((hYHKIIH B pa3i HEWiTKOI Kiacudikarii) 10 BUXOHiB (K1aciB B
pasi HewiTkoi Kiacudikarii) [1].
BucHoBkn: Meroan Ta IHCTPYMEHTH HEYITKOI JIOTIKH € MaTeMaTHYHUM
IHCTpYMEHTapieM, SIKHH [03BOJISE€ NPHIMATH pIlICHHS B yMOBaX OOMEKCHHX,
HETIOBHHMX YW HETOYHUX JaHUX, 3 NEBHUM DPIiBHEM HEBH3HAYCHOCTI BXINHHMX JAaHHX
Tomno. Bin 0a3yeThcs HA WMOBIpHICHHX OIIIHKaX TOTO YH IHIIOTO PE3YJIbTaTy
(TIpOMIXKHOTO YHM KIHIIEBOTO) 1 NT03BOJsIE 0OpaTH HAHOINBII MPUIHATHI BapiaHTH 3a
JaHUX YMOB.

Jlireparypa

1. Mamdani, E.H., Assillan, S.: An experiment in linguistic synthesis with a fuzzy logic con-
troller.Int. J. Man-Mach. Stud. 7(1), 1975.
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2. Expert evaluation model of the computer system diagnostic features. URL: https://ieeex-

plore.ieee.org/document/7027101/metrics(nara 3BeprenHs: 29.09.2022).
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InTepakTuBHuii android roxaTok AJ1si BABYEHHSI
YKpPaiHCbKOI MOBH Ta icTOpii YKpaiHu
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AHoTanisi. Y po60Ti 0yJI0 Ipe/ICTaBICHO aKTYaIbHICTh, MPAKTHYHY 3HAYYIICTh
inrepakTrBHOro android mogatky [Uisi BUBYaHHS YKPAiHCHKOI MOBH Ta icTOpil
Ykpainu, a TakoK 31HCHEHO aHaji3 TOTOBOTO PIllICHHS.

Kurouosi ciioBa: icropis Ykpainu, ykpaiHcbka MOBa, IHTEPaKTUBHHIA,
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An interactive android application for learning the
Ukrainian language and history
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Abstract. The study presents the relevance, practical significance of the interac-
tive android application for learning the Ukrainian language and the history of
Ukraine, as well as an analysis of the finished solution.

Keywords: history of Ukraine, Ukrainian language, interactive, independently,
network, android, study, application.

52



CSYSC-2022

1 Beryn

Ha nannit momeHT B VkpaiHi OaraTo mrozmeH, sKi He MarOTh IOCTIHHOTO abo
3aIOBUTFHOTO JOCTYIY O MEPEXi iHTepHEeT, i Ile CupuunHsie Oarato TUCKOMOopTYy.
[o-miepmme, y4Hi B MKONAX sKi BUATHCSA AUCTAHLINHO Ta y4IHI HE HA ITiIKOHTPOJIBHIN
TepuTopii YKpaiHu He 3aBKIU MaroTh cTabinpHe abo xo4a O mepiogndHe 3’€AHAHHS 3
Mepexelo, Ta IIiJl Yac «IOBITPSHOI TPUBOTH» HaBYAHHS IIOBHHHE HPH3YIUHHUTHCD, 1 B
3aJIeKHOCTI BT KIJIBKOCTI dacy sike OyJ0 BTpadeHO MiJ Yac IbOTO, YPOK MOXKE He
BinOyTHCH 1 K BUCHOBOK BTpadeHuil 4ac. [lo-ngpyre, depe3 macoBani oOctpinmm abo
«TIOBITPSHY TPUBOTY» BCi 37100yBadi OCBITH SKi BUATHCS B OYHIA (OpMi MOBHHHI i
Yac I[bOr0 NePEeXOJUTH B YKPUTTS Ta 3aJIMIIATHCH TaM JI0 3aBEPILECHHs 0OCTpiiiB abo
«TOBITPSIHOI TPUBOTH», B LIEH MOMEHT KOJIM BOHH NepeOyBalOTh B YKPUTTI BOHH He
MaloTh 3MOTH HPOJOBXKYBATH IPOLEC HABYAHHSA, 1 AK IIe OYyJIO ONHMCAHO BHILE B
BHCHOBKY OTPUMYIOTh BTpaueHHil uac. Ilo-Tpere, depe3 OOCTpimM KPUTHYHOI
iHppacTpykTypu YKpaiHm Oarato IOAeH 1 3aKiIagdl OCBITH 3MYIICHI B BEIHKHX
MacmTabaX EKOHOMHTH EJCKTPOCHEprilo, B OUIBIIOCTI PETioHIB YKpaiHH CBITIO
BUMHKAIOTh 1 BMUKAIOTh TIIbKM Ha KOPOTKHH NPOMIKOK 4acy, i TOMy dYepe3 Lie B
OCiHHI Ta 3MMOBHH TMeEpioOAy dYacy, OCBITHI 3aKiafi HE MOXYTHb 3a0e3lednTH
HOpMaJIbHUH pIiBEHb TeIla Ta KOMQOPTY y 3aKiail JuId TOro o0 IPOBOAUTH
HaBuaHHA. Hapasi € me Oarato 3m00yBadiB OCBiTH, SKi Oynu 3MyIICHI BHiXaTH 3a
KOPIIOH 4Yepe3 cuTyalii, aki Oynu omucai Bume. Lle He n03Bojs€e iM OTpUMYBaTH
3HAHHS B ITOBHIH Mipi.

AxTyanbHicTh TeMu. Tema 5Ky s 00paB Hapasi € aKTyalbHOI, aKTYaJbHICTh TEMU
00yMOBIICHA SIK CKJIaTHUM CTaHOBHIIICM B Y KpaiHi, Tak i 301TbIIeHHS cepen 3100yBadiB
OCBITH TOIMYJSPHOCTI AAHOTO pIMICHHS, KOJH OUIBIICTH CHpaB <«3HAXOMATHECA» Y
cMapTQOHi.

O0’ext pociimkens. Joxatku Ha Android i BUBYaHHS KypCiB.

Ipenmer nocaimxennsi. Android nomaTok A BHBYAaHHS YKPalHCBKOI MOBH Ta
icTopii Ykpainu.

Merta po6oru. CTBOpeHHsI JOAATKY JUIi BUBYAHHS YKPaiHCHKOI MOBH Ta icTOpil
VkpaiHy, ska JacTh MOXIHMBICTB 3700yBadyaM OCBITH 3700yBaTH 3HaHHA 4epe3 ixX
cMapTQOH CaMOCTiiHO, 06e3 i AKIIIOYCHHS 0 MEPEKi IHTepHET.

3aBaanHs. 3aU1s TOCSATHEHHS OCTaBJICHOI MeTH OYJI0 BU3HAYEHO HACTYIHI
3aBJaHHSL:
®  BU3HAYMTH KaTeropii KOPUCTYBaYiB JOAATKY;
e  BU3HAYMTH NOTPEOU KOPHCTYBAUiB 10JIATKY;
e  [poaHaJi3yBaTH NOTPEOH KOPUCTYBAUiB JOAATKY;
®  BH3HAYHUTHU TEXHOJOTIi MOTPiOHI IJIsI HATTMCAHHS MPOEKTY;
®  HamwcaTd KOJA-pealtizalliio J0JaTKy.

2 AHaJIi3 roTOBOIO pilieHHS

Jns mopiBHAHHS Ta TNpeAcTaBiieHHS (QyHKUIiOHANMY nomaTKy Oyno oOpaHMit
noxatok «SKill Pill»[1]. Jauuit 1oaaTok J03BOJISE CTBOPIOBATH KYPCH, OPI€HTOBAHI SIK
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JUIL CAaMOCTIFTHOTO HaBUaHHS TaK 1 Ha KOpropaTwBHE HaB4aHH:A[2]. Barato kypciB B
JIOJIATKY HATIOBHEHI IHTEpaKTHBHUMU MaTepiajaMu, TAKUX sK Biieo, BikTopuHu. Lle Bce
3a0e3neuye OUTBII SIKICHE HaBYaHHS. SIKIIO y 10J]aTKy HE Ma€ TOTOBUX KYPCiB Ha TEMY
SIKY BU IIYKa€Te, TO BH MOXKETE 3aMOBUTH co01 Kypc[3]. Bcei marepianu, siki my0iikye
«Skill Pilly moxna 3uaiitu six ma Android Tak i ma 10S.

Bucuosku

TakuM 9HHOM B pe3yibTati Oyme po3pobieHo intepaktusauii Android momatok
JUII BUBYEHHS YKpaiHCPKOI MOBH Ta icropii VYkpaiHu, skuii MoxHa Oyxe
BHUKOPHCTOBYBATH 5K JJIs BIOCKOHAJIICHHS 3HAHb TaK 1 BUBYaHHS 3 HyJs1. JlonaTok Oyne
Opi€HTOBAaHMH Ha IIKOJIAIPIB, i TOMY B JOJATKy OyIe CTBOPEHO IMPOCTHH Ta 3p03yMiIHit
¢yakmioHan. BynyTe 3acTocoBaHi pi3HI IHTEPAaKTHBHI €IEMEHTH I KPamoro
3aCBOEHHsA Marepianxy. B mporeci mocnmiypkeHHS TeMH AMIUIOMHOI poOOTH, IOAO
aKTyaJbHOCTI TAHOTO JOAATKY, OyIO IOCTIIKEHO TOTOBI PIillIeHHS i OOTPYHTYBaHHS
aKTyalbHOCTI 1aHoro iHTepaktuBHoro Android nomatky.

Cnucok Jiteparypu

[1] «Why us? » Skillpill.com, 2022. [OmnmaiinoBuii]. Available:
https://www.skillpill.com/why-us/.

[21 «Enterprise»  Skillpill.com,  2022. [OnnaiinoBwui]. Available:
https://www.skillpill.com/enterprise/.

[3] «Custom Services» Skillpill.com, 2022. [Omnnaiinoswmii]. Available:
https://www.skillpill.com/custom/.
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ABTOMaTH30BaHa iHpopManiiiHa cUCTeMU
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AHoTanist. Y poOOTi IpeacTaBIeHO aKTyalbHICTh i MPAaKTHYHE 3HAUCHHS Ii€l
iH(pOPMaLiTHOT CHCTEeMH I JOIIOMOTH YKPAiHIISIM TTiCTIs BilfHH, a TAKOK aHAII3
Ta IU3aifH po3po0IeHOi CHCTEMH.
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Automated information system of
the construction organization

Pavliuk Oleksii, Petryshyn Mykhailo
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pavliuk.oleksii@pnu.edu.ua, oleksii.pavliuk@pnu.edu.ua

Abstract. The work presents the relevance and practical significance of this in-
formation system for helping Ukrainians after the war, as well as the analysis and
design of the developed system.

Keywords: Ukraine, system, information, organization, scheme.

1 Beryn

Ha manwmii wac B YkpaiHi € He MaJo JIIOJeH sSKi He MarOTh MOCTIHHOrO abo TUM
4acoBOTO JIOCTYITY JI0 MOOYTOBUX MOCIYT 1 I1€ € J0BOJI AucKoMpopToM B Hau yac. [To-
THepie JUis BUPIMIEHHS Pi3HUX MPOOIIeM 3 MOXKIIMBICTIO HECTadl MEBHUX PECYPCIB JUIs
MIBUAKOTO BITHOBIECHHS 1H(GPACTPYKTYpH, ab0 Bpa3i HEXBaTKH pOOOYMX CHIM YU
PI3HOMaHITHUX TEXHIYHMX 3aCTOCYHKIB B pa3i MOMIKO/KEHHS 4YH  I[OBHOTO
3pyiiHyBaHHs iH(pacTpykTypH. [lo-npyre yepe3 mMacoBi oOCTpiiM ab0 BiAKIIOUSHHS
3B’s13Ky, 1100 Oy/iBenbHA OpraHizamis MOIJIA ITCHIS IIOBITPSIHOI TPUBOTY» LIBHIKO
OpraHi3yBaTH  BIJHOBJICHHS BCi  IONIKOJUKCHUX  JOPOXKHIX,  OyHiBeIbHHX
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iHppacTPyKTyp Ui TOTO, LIO JIOJM MOIJIH SIK Hail IIBUJIIE MTOJYYUTH CBITIIO, BOAY,
ra3 Ta 3B’s130K JUIs BiJIHOBJICHHS YCiX €eKOHOMIYHHMX POOIT B KpaiHi Ta 3a MeKaMH Hef.
[o-Tpere y HaciIOK OOCTPLTIB KpUTHYHUX IHPPACTPYKTYpH YKpainu Oarato stosei i
3aKjaJiB B HEHMOBIPHMX MacITa0ax EKOHOMHUTH €JIeKTPOCHEprito, B OUIBIINX
YacTHHAX TEPUTOPii YKpaiHU CBITJIO BUMUKAIOTh HA JIOBOJI JOBIHH Iepiof 4acy, ssKUi
3aJIeKHUTh TIJIBKH BiJl KUTBKOCTI 30epekeHOi eHeprii Ta BiJHOBIECHHS EJIEKTPHUYHUX
iHppacTPyKTYpHHX JDKEpEN eHeprii, 1 ToMy, 4epe3 yci Il BIPOBaUKEHHSI MU ITOBHHHI
€KOHOMUTH Ta YEKaTH IIOKHU BITHOBIIATH [0Jjavy CBITJIa MO BCii YKpaiHi, 00 Bif bOTO
3aJexarh SK 1 yKpaiHilli Tak 1 CyCimHi Aep»aBH Il eKOHOMIYHHMX BiHOCHH. Tomy
OyaiBeNbHI OpraHizailii BUKOHYIOTh BEITUKUI BKJIAJ TS BiZIOYIOBH HAIIOT KpaiHH.
AkTyanbHicTh TemH. OOpaHa MHOIO TeMa Ha JaHHH MOMEHT € aKTYyalbHOIO,
aKTYaJIbHICTh TEMH 3yMOBJICHA CKJIaIHOI0 CUTYyali€ro B YKpaiHi Ta HeoOXimHicTio 11
BUKOPHCTAHHSI B OpraHizalisx s epeKTUBHOTO BUPILIEHHs PI3HOMaHITHUX ITUTaHb.
00’ext nocaimkenns. [loOynoBa aBToMaTnuHa iHpopMaliiiHa cucTema.
Ipeamet pocaimxkenns. [Hpopmariiina cucTeMa Al BIOPSIKYBaHHS, BUIO3MIHCHHS
Ta omyOiKyBaHHs iH(pOpMaIlil.
Mera po6oru. Po3pobieHo OyaiBenbHy iHQOpMAIIHY CHCTEMY, sIKa 3MOXKE
3a0e3MmeunTH J0CTyn N0 OyniBenabHUX iH(QOpMaUiiHUX AaHUX, pPO3POOJICHY TaKHM
YMHOM, 1100 BOHa MOIJIa BUKOPUCTOBYBATH Ta OTPUMYBaTH 1H(OpMalito, HEOOXiTHY
JUTSL BITHOBJICHHS Ta OY/IiBHUIITBA PI3HOMAaHITHUX 00 €KTIB iHPpaCTpyKTypH.
3aBnanHs. 3a/Uis JOCATHEHHS IOCTaBJIEHOI METH OYJIO BHM3HAUEHO HACTYIIHI

3aBJaHHs:

®  BU3HAYHMTH KOPUCTYBaYiB CUCTEMH;

e  BU3HAYWUTH NOTPEOU I KOPUCTYBAUiB CHCTEMHU;

e  TpoaHaJi3yBaTH NOTPEOH Ul KOPUCTYBaya CUCTEMH;

®  BH3HAYHUTHU TEXHOJOTIi MOTPiOHI IJIsI HATTMCAHHS MPOEKTY;

®  HAIKCATH KOJ-peai3allifo 10JaTKy.

2 AmnaJi3 indgopmauiiiHoi cucremMu

Taxox HeoOXiHO PO3YMITH, IO AJIsl PO3POOKH TAKOT CHCTEMHU MOTPIOHO BUTPATUTH
MEBHUHA Yac Ha BUI'OTOBJICHHS KOHCTPYKIii, 00 YHHKHYTH MEBHHX 300iB miJ uyac
BUKOpHCTAaHHS. 15 [IbOTO HEOOXiTHO 3MOICIOBATH CXEMY CHCTEMH. (IuB. puc. 1).

e

Puc. 1 cxemy cuctemun
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Iln cxema BimoOpakae poOOTy CHCTEMH B CTPYKTypHOMY Ouomi, po30OuBae
KopHcTyBauiB Ha 4 Tpynu (puc. 1) i Bu3Havae ii 30epiranus iHpopMarii s KOKHOTO
TUITy KopucTyBadiB. [ BBeneHHs iHdopmanii B e CXOBHIE, SKIIO HOro piBeHb
JOCTYIy HE J03BOJIsiE HOMY CaMOCTIHHO I'eHepyBaTH Ta HaJACHJIAaTH iH(pOpMaIliio,
KOpHCTYBau IIOBHHEH HaJICJaTH 3allUT Ha CepBep 13 MOXIIMBICTIO OTPHUMAaHHS
iHpopmauii (daitim, 3reHepoBaHi KopucTyBayeM, OyyTh aBTOMaTHYHO PO3MILIEHI B
cxosuie). [1{oifHO KOpHCTyBauyeBl HamaeTbCs MOXIMBICTH HaJaBaTd iHGOPMAIIIO,
iHpopMalis pPO3MILIYETCS B CXOBHII, JA€ KOPHCTYBau MOXE IEperisiHyTH
iHpopMamito abo HagiciaaTé 11 IHIIKMM chiBpoOiTHHKaM. Bapro 3asHaumTH, 1m0 3
MipKyBaHb Oe3neku iHpopMallis He Moxke OyTh 3MiHeHa Oe3 BiANOBITHOTO PiBHs
JIO3BOJIIB JUIsl KOPUCTYBAya.

Baxko ysBUTH, sK B3arajii Oyne mpairoBaTé cUcTeMa, 00 opraHisaiii Moxe OyTH
OinbIIIe CTPYKTYp, Yepe3 110 MOKe OyTH MEBHI HAKJIAIKH y PoOOTI abo BiACYTHICTH
IIBUIKOT aKTUBHOCTI. AJIe KOPUCTYBAaTHCS HUM BCE OJHO OyJie 3py4YHO, a/ke KOKEH
CHIBPOOITHMK 3MOXE CIIOKIHHO CIIOCTEpiraTH 3a XOJOoM poOOTH Ta MepeaaBaTv
HEOOXiHY iH(pOpMAITiO.

BucnoBok

TakuM 4dYHHOM B KiHIIGBOMY pe3yJibTaTi Oyne po3poOIeHO aBTOMATHYHY
iHpopMamiiHy cHcTeMy M1 OyZIiBeNbHOI oOpradizamii, SKWi 3HaTHHA OyTH
BUKOPUCTOBYBAHHUH TSI BHECCHHS JaHWX B BUKOHaHHI OyniBedpbHHX poOiT. Crucrema
Oyzne opieHTOBaHA Ha POOITHHKIB, a I IIBOTO CHCTEMa OyJe MICTHUTH HE CKIIAJTHUHN
iHTepdeiic mnsa 3po3yminoro ¢yHkmioHamy. Tak ke BoHa OyAe MICTUTH  TEBHI
(yHKIiOHAMM JUIS TOKpAIIeHHs poOOTH y BHKOHAaHHI Ha 00’ekTi. Y mporeci
JOCIIKSHHST TEMU AWIDIOMHOTO TPOEKTY, IO IO BaXKIMBOCTI JaHOI iH(opMariitHol
cUCTeMHU, OyIIU JOCIIKEHI Ta IpoaHali30BaHi pillIeHHs i 00TpYHTOBaHO aKTyalbHICTh
JaHOTO JAUIIOMHOTO MPOCKTY.

Cnucok Jiiteparypu

1. Baron Schwartz, Petr Zaitsev, Vadym Tkachenko, Jeremy Zavodny, Arjen Lenz,
Derek Bolling, "MySQL. Performance optimization".
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IOBesipHuii iHTepHET-Mara3ux 3 BJACHUM
KOHCTPYKTOPOM KOBeJipHHUX NPUKPAC
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AHoTalisi. B naniit po6oti posrisAHYTO edeKTHBHICTH Ta OCOBIMUBOCTI
BUKopHcTaHHs 3/[-mMozeneii BupoOiB Ta 3 /{-KOHCTPYKTOpa 3 METOIO MTOKPAIIECHHS
BUOOPY KOPUCTYBaya; OMMCAHO IUIaH PO3POOKH IHTEPHET Mara3uHy.
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Abstract. This paper examines the effectiveness and features of using 3D
models of products and 3D designer in order to improve the user's choice; the
online store development plan is described.

Keywords: Online store, jewelry, 3D designer, JavaScript, Three.js.

Beryn.

Ha cporomnimHiii 1OeHb iHTEpHET-MarasuHu € OJHUM 3 Halhe(eKTHBHIIINX
MapKEeTHHTOBUX I1HCTPYMEHTIB IJI TOT0, 00 Oi3HeC BUTPHUMAaB KOHKYpEHINIO Ha
PHUHKY, pPO3IITUPHUB BIACHUN CETMEHT Ha IIbOMY PHHKY, 30UTBIITHB 00CAT POy Balloi
MpoayKIii Ta copmyBaB BiacHu# imMimpk. TeXHONIOTI] HE CTOSITH HA MiCIli, 3HAHHS B
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ycix cepax MoCTiiHHO BIOCKOHAIOIOTHCS, TIOKYITKU B IHTEpHET-MarasiuHax CTaloTh BCE
01 MOUTMPEHNUMH 1 03114 KOMITaHii NparHyTh NepeBecTH CBili Oi3HeC B OHJIAMH.
Aue cepen 3HAYHOI KUJIBKOCTI BeO-pecypciB cTae Bce OUIbII Bakye 3HAUTH [iHCHO
3pyuny wiatpopmy. OnHak, 0arato KOMOaHid 1 TIAMPUEMIIB AOCI HE YCBiIOMIIIOIOTh,
10 BOHA MOXKYTh OTPUMATH, CTBOPHUBIIIH BJIACHHI BEO-CalT, OCKUTBKU ICHYIOTH 1HIIII,
Jo0pe 3apeKOMEHIOBaHI cebe, MEePEeBIpeHI CIOCOOM CaMOpEKJIaMH: TeIeOauCHHS,
pamio, Oanepu Ta iHmi. CaiiT € HalicydacHIIMM 1 HaleEKTUBHILIMM KaHAJIOM
KOMYHIKallil 3 MOTCHIIHUM KJIEHTOM. [HTEpHET - Mara3uHM 3HAYHO CKOPOYYIOTh
BUTpPAaTH BUPOOHMKIB, EKOHOMIISITH Ha yTPUMaHHI 3BHYalHOTO MarasuHy,
PO3LIMPIOIOTH PHUHOK 30yTy, JO3BOJISIOTH MOKYMLSIM KyNMyBaTH Oy[b-sKHi TOBap y
Oynb-sikuii yac, B OyIb-siKii KpaiHi, B OyAb-sKOMY MicCTi, y Oyab-skuii yac 1oou. Tinbku
(GyHKUIT iHTEpHET-pecypCy A03BOJISIIOTH OBHOIIIHHO BUKOPHCTOBYBATH BCI CIIOCOOU
JIOHEeCeHHs1 iHopMaLiiiHUX OBIIOMIICHB 10 KOPHCTYBaya.

2 IMocranoBka 3aaaui.

3aBaHHAM AaHOi PoOOTH € po3poOka IHTEpHET-MarasuHy IOBEIIPHHUX IPHKpac 3
BIacHUM 3 J[-KOHCTPYKTOPOM FOBETiPHIX BUPOOIB Ta MOKIIMBICTIO OTJIIHYTH BUOpaHy
npukpacy B 3/[-mpocropi.

MeTo10 ZaHOTO MPOEKTY 51 CTABIII0 PO3POOKY CalTy 3 MIMPOKUM (YHKIIOHATIOM IS
KJi€HTa 114 3a0e3neyeHHs Horo moodaxaHsb.

3 MOXITUBICTIO OTJITHYTH KOKeH BUPiO B 3/[-mpocTopi i 3 BEIUKAM aCOPTUMEHTOM
MPUKpPAc IOKYyNelb 3MOXKE 3a KOPOTKHH NepioA dacy 3HaWTH caMe Te 1o Homy
notpibHo. Takox Oyme MPUCYTHS MOXIHUBICTh BHOpATH MPUKpAcy 3a BiAIOBITHUME
KaTeropisMu Ta MiHOIO. lle 3HAYHO MOJErmuTe MONIYK OakaHOi NpPUKpacH Ta
JIOTIOMOX€ KJIIEHTY SIKIIO B HHOTO oOMexeHMH Oamanc. [Ipore sKmio HaBiTh 1€ He
JIOTIOMOX€ BU3HAYNUTHCh, Oy/1e MPUCYTHS MOJINBICT BIACHOPYY CIIPOEKTYBATH CBOIO
MpUKpacy: BUOpatu madiioH, GopMy, KOJip, JOPOTOIIHHI MaTepialy 1 JI3HATHCH IIHY
3a SKOI0 MOXIIMBO BUT'OTOBHUTH CaMe If0 NpHKpacy. Lle MakcMManbHO 3aIlikaBUTh
KOpHCTyBaya SIKIIO BiH HE MOKE BM3HAUYMTHCh Ta IOTMOMOXKE HOMY CIIPOEKTYBaTH
MIPUKpacy Ky BiH Oaxae.

3 OcHoBHHIi 3MicT podoTH

[Tin yac poboTHM OynM BUKOPHCTaHI HACTYNHI METOJM Ta TEXHOJOTii PO3pOOKH:
cepenosuine po3pooku Visual Studio Code, moBu nporpamyeanus HTML, CSS, Ja-
vaScript 3 Bukoprcranusam 6idmiorexu Three.js.

Three.js - me Gibmiorexka JavaScript, ska BHKOPHCTOBYETHCS JUIi CTBOPEHHS Ta
BimoOpakeHHs1 aHiMoBaHOi 3J[-kommroTepHOi Tpadikum y BeOOpayszepi. Ilpu
BukopuctanHi Three.js Bimmamae morpeba B HamWCaHHI MIEHAEPHUX MPOIEAyp i
3 ABJISIETBCS. MOJKIIMBICTH ONEPYBAaTH 3 OUIBIN 3BUYHUMH Ta 3PYYHHMH IOHATTIMHU
CIICHH CBiTJIa Ta KaMmepH, 00’ekTaMu Ta ix Mmarepiamamu. bibmiorexa Three.js Takox
HMiATpUMY€E BimoOpa’keHHS TOTOBUX TPHBHMIpHHX Mmozeneil ¢opmary Collada(skmit
3abe3neuye CyMiCHICTh MOZIeNIel TakuX mporpam, sik 3ds Max, Blender, Maya Tomo).
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BucuoBxku

3a monomoroto Gibmiotekn Three.js, nama po6oTa JO3BOINUTE KOPUCTYBAYaM MIBHIKO i
JIETKO 3HaWTH TOTPiOHY iM mpukpacy abo mpu HEOOXiAHOCTI CTBOPUTH CBOKO 1
3aJI0OBOJIBHUTH BCi OTPEOH KOPHUCTyBaYa.

Jlireparypa (References)

1. Fundamentals-three.js manual, https://threejs.org/manual/#en/fundamentals, last ac-
cessed 2022/12/02

2. Threejs - Bikimenis, https://uk.wikipedia.org/wiki/Three.js, last accessed
2022/12/02
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Po3po0ka BeO-10aaTKY AJI51 NOKPAILEHHA aBTOMATH3AIlil
po00OTH JOKYMEHT000Iry B Meau4Hiii cdepi

I'punbkie Braaucnas
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AHoTanisi. OmucaHo il€0 CTBOPEHHs BeO-IONATKy, SKUM HaJaBaTuMe
MOXKIIUBICTh SIKICHOTO CITIIKYBaHHS MiX JIIKapeM Ta Hali€HTOM i e()eKTUBHUM
JIOKYMEHTOOOITOM.

Karwuogi ciioBa: nikapHs, BeO-101aTOK, MAIIEHT, JiKap, JOKyMEHTH,
3aKMCaTUCh, CAMIITOMH.

Development of a web application to improve the
automation of document management in the medical field

Hrynkiv Vladyslav

Vasyl Stefanyk Precarpathian National University,
Ivano-Frankivsk, Ukraine
hrynkiv.vladyslav.1l9@pnu.edu.ua

Abstract. The idea of creating a web application that will provide an opportunity
for high-quality communication between a doctor and a patient and efficient doc-
ument flow is described

Keywords: hospital, web application, patient, doctor, documents, sign up,
symptoms
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1 Berym.

3 po3BUTKOM iHOPMAIIHHIUX TEXHOJIOT1H, KOJIH JIOINHA, IPHUHIIOBIIH B ACPKaBHY
YCTaHOBY, 3aMiCTh TOro LI00 3alOBHIOBATH IOKYMEHT BpPYYHY, PEECTPYETHCS Y
cucreMy 6e3 HeoOXiTHOCTI MaTH Ipu co0i IarepoBi Bepcii cBOiX JOKyMeHTIB. Panirre,
JUTS TOTO 00 OTpUMATH aAMIiHICTPAaTUBHY IOCTYTY, MOTPiOHO OyII0 HOCHTH 3 COOOI0
K MIHIMyM TpH AOKYMEHTH, JJIsI MiITBEpIPKEHHS CBO€l ocobw, 3apa3 mpu coli
notpibHO MaTH Tinbku MoOiTpHUH TenedoH. [IpoekT «lish» HOBIB, M0 Maiike BCi naHi
MOJKHA ITOMICTUTH y CMapTQOH i JIETKO ONepyBaTH HAMHU.

2 AHani3 npeaMeTHoi odJacTi

[Mix yac ananizy miaardopm, siki 6 Oynu MoAiOHI 0 mocraBieHoi 3axadi Oyso
3HaiizieHo Tinbku oxHy — MEDICS[3]. B mpoanasizoBaHoMy BeO-I0[aTKy MPUCYTHIi
BeCh HEOOXiMHMH (QYHKIIOHAN, SIKMHA IOMOMIr OM MallieHTy 3alMCaTUCh N0 JIiKaps,
BKa3aTH HEOOXIHI JaHi Mo ayieprii Ta MPOTUIOKa3aHHs. Ta 1bOro HEAOCTATHBO, TaK
SK 3alMCaBIINCh [0 JIiKaps, CHEpIly MOTPiOHO OTpUMAaTH MaNepoOBUH BapiaHT
HarpaBJeHHs B IPUHMaIIbHIN JIiKapHi.

IMocTanoBka 3agaui.
J1yi MOCSITHEHHS TIOCTABJICHOT METH B po0OOTI C(OPMOBaHI HACTYITHI 3aBIAAHH:
- JocniauTy IpUHIUIN pOOOTH JOKYMEHTOOOITY B Mequ4Hil cdepi;
- Cdopmysatu 6a3y qaHUX BiIIOBITHO JOCIIIKEHOMY JOKYMEHTOOOIrY;
- Iponymaru Bci acniexkTu Mixk komyHikauieo «JIIKAP — ITAIIIEHT »,
- CopoekryBatu mnporpamy B3aemonii cucremu «JIIKAP — TTALIEHT»

NUITIXOM aHalli3y HaIlpaloBaHb Y IiH cdepi;

Ineero e po3pobutu miarhopmy, sika 3MOXKE CTATH AOCOTIOTHHUM 3aMiHHHKOM JIJIs
EJIEKTPOHHOTO JIOKyMEHTOOOII'y B MenuuHii cdepi i MOXIMBOCTI OIepyBaTu
HEOOX1THUMU ISl TAI[iEHTa 1 JIiKaps TaHUMH

OcHoBHuUiIi 3MicT podoTH.

B cyuacHiii YkpaiHi, KoJM MeIMIMHA TUIBKM IOYMHAE pedOpMyBaTHUCH,
HEOOXiTHO CTBOPUTH TUIATGHOPMY, IJISI TIOBHOTO EJEKTPOHHOTO JTOKYMEHTOOOITY.
CyuacHa pedopma HE € JIOCKOHAIOIO, TOMY IO, MO0 MOTPamUTH 10 JiKaps-
crieriajgicra, HEOOXigHO:

- OTpUMATH HAINpaBJICHHS BiJl CIMEHHOrO JKaps (SKII0 HE KOPHCTYBaTHUChH

mnatpopmoro MEDICS[3])

- BiANPaBHUTHUCH B IPUAMANbHY JiKapHi
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OTpHUMaTH 110 HAIIPaBJIEHHIO BiJl CIMEHHOTO JIiKapsl 1€ OJHE HAIIPaBJICHHS 10 JTiKapsi-
crewiasicra.

OTKe, TOKH Mali€HT MOTPAIKTh A0 Micls IPU3HAYEeHHsI, HOMY HEOOX1/IHO OTpUMaTH
OJIMH-/IBA TANEPOBUX JIOKYMEHTH-HANpaBJEeHHs, 1100 IMOTpamuTH [0 JIKaps-
crenianicra. Taky peanizalito MO>KHa BUKOHATH aOCOJIIOTHO B €IEKTPOHHOMY BH/I. 3a
TaKUM CaMHMM TPUHIUIIOM MOXXHa peaji3yBaTH EJIEKTPOHHI Bepcii penentiB Juis
JIKapCcTB, MEJUYHY KHIDKKY Talli€HTa, Ae 30epiraTuMyThcs HOro MPOTHUIIOKA3aHHS 1
npernapaTtd Ha SKi y HBOTO ajepriuHi peakuii. Y mnpoaHamizoBaHiid Imiatdopmi,
OinpLIiCTh MepesideHoro GpyHKIioHaNy NPUCYTHIN ane HeJOJIIKOM € Te, L0 JIiKap He
Ma€ OCTaTHHOrO (DYHKINOHATY I KOMYHIKAIlil 3 MarieHToM mo3a kabinerom. Taki
MOXIIMBOCTI SIK: BHITUCATH DPELENT, OTPUMAaTH aHalli3W, BUIMCATH JIIKyBaHHS IS
nami€eHTa — BCe 116 BUKOHYETHCS 3 BUKOPHCTAHHSAM IAepOBUX JIOKYMEHTIB, X0ua Ie
BCE MOYKHA peajli3yBaTH B HIM(PPOBOMY BUIJTISII.

Takoxk TUIAHY€EThCSI pealizyBaTH ajirOPUTM, MO SKOMY OyayTh migOupaTHCs
JIKYBaJIbHI TNpernapatd BIANOBIIHO 1O alepridHUX peaklisiX 1 NpPOTHIIOKa3aHHIX
nami€eHra.

3aco0u nus oprasizanii CucremMu NOMYKY Ta CTBOPEHHSI BAaKaHCIl

Hdnst pospobku back-end wacturm Gyme Bukopuctano C# Ta (peiiMBOpK
ASP.NET[1]. Takox pams Outein komdopTtHOi poboTH 3 0a3orw JaHux Oyne
Bukopucrano Entity Framework.

st po3po6ku front-end wactunm Gyme Bukopuctano bootstrap, mis aganTuBHOCTI
BeO-101aTKy Mij pi3Hi mpUCTPOi, java-script, ajax[2], CSS.

Jns 30epexxeHHss maHux Oyme BHKopucToByBaTHCh MSSQL a6o MYSQL.
ITouaTkoBa Bepcis 0a3u JaHUX ONMKCAHA HA HACTYITHOMY 300paKeHHI.

= User

Id e

Sumame

HName

Middle name

Password

Id

Userld Patient

= Allergy

Id

——1d
Specialty ID

Case User Id

Additional infermation Patient Id

I =
Allergen Id 1 Allergens
Patisnd Id
" 1d 5
Subslance

Doctor Id
Substance Id W
Disease Id —

Case_status Id L

Case_staus = Disease

Id Id | = symptoms ‘ - Symptom
Status(siring] Name 1 Id Id
Disease Id Name

Symptom Id

Pucynok 1 — ER-zmiarpama 0a3u gaHux Juis HocTaBiI€HOT 3a1aui.
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BucuoBxku

OTxe, peanizaist mIaThopMu st aOCOIIOTHOTO EIEKTPOHHOTO JOKYMEHTOO00Iry
B MeIMYHIH cdepi, JO3BOIUTH KOPHUCTYBady HE TIJIbKH 3alMCYBATHCS N0 JIiKaps 31
CTOPOHM Talli€HTa a i JacTh OUIBLI PO3IMIMPEHUH (YHKIIOHAN 31 CTOPOHH JIiKaps AJIs

O1ITBII AKICHOT KOMYHIKAIIIT 3 TTAli€EHTOM B UG poBOMY (popmari.

Jlireparypa(References)

1. Backend Web APl Service / REST APl Available at: https://docs.devex-
press.com/eXpressAppFramework/403394/backend-web-api-service

2. Create a JavaScript AJAX Post Request: With and Without jQuery:
https://code.tutsplus.com/articles/create-a-javascript-ajax-post-request-with-and-
without-jquery--cms-39195

3. Medics: https://medics.ua/
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Po3poOka cucremu po3mizHaBaHHSI 3BYKY I3
3aCTOCYBAHHSAM HEHPOHHMX MepeK

Kyuep Onexciit

[MpukapnaTcekuii HallioHANBHAHN yHIBepcuTeT iMeHi Bacuisa Credanuka,
IBanO-®pankiBCchK, YKpaiHa

oleksii.kucher.18@pnu.edu.ua

AHoTauisi. B naniif po6oTi npoaHani30BaHO MOXJIHMBICT PO3Mi3HABAHHS 3BYKY
pi3HUMH cnoco0aMu, B TOMY YHCHTI i3 3aCTOCYBaHHSM HEWPOHHHX MEPEX.
IIpoBeneHo aHami3 MOXIMBOCTEH HEHPOHHMX MepEeX Y pO3Mi3HAaBaHHI
MY3UYHOTO JKaHPY BHKOPHCTOBYIOUM JEKiJbKa CeKyHA ayzmio caify.
OOrpyHTOBaHE 3aCTOCYBaHHS alrOPUTMY

KurouoBi ciioBa: HelipoHHI Mepeki, My3HIHHH KaHp, HaOip JaHUX, My3HKa

Development of a sound recognition system
using neural networks

Kucher Oleksiy

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine

oleksii.kucher.18@pnu.edu.ua

Abstract. This paper analyzes the possibility of sound recognition in various
ways, including the use of neural networks. An analysis of the capabilities of
neural networks in music genre recognition using a few seconds of an audio file
was carried out. Reasonable application of the algorithm

Keywords: neural networks, musical genre, dataset, music
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1 Beryn

IMomyk wmyswgnoi inpopmamnii (Music information retrieval, MIR) — me
MDKIUCIHIUTIHAPHA Tally3b, IO 3aliMA€THCS aHANI30M MY3HYHOTO BMICTY HUIIXOM
TIO€AHAHHS acIeKTiB 00pOOKH CUTHAIIB, MAIIMHHOT'O HABYAaHHSA Ta Teopii my3nku. MIR
JIO3BOJISIE  KOMIT IOTEPHHM QJITOPHTMaM PO3YMITH U 00poOIiATH My3W4Hi MHaHi
iHTeNeKTyansHIM crioco0oM. Po3mizHaBanms My3muHuX xaupis (Music genre recogni-
tion, MGR) e omguuM i3 HaiBaximBimmx miapo3ainis MIR. My3uunuii kaHp
BU3HAYAETHCA SK BUPA3HUI MY3WYHHUI CTHIB, IO BKIIOYAE iHCTPYMEHTaJbHI abo
BOKQJIFHI TOHH B CTPYKTYPOBaHHH CHOCIO, IO HAJEKUTh 1O HaOOpy KOHBEHIIIH.
ABTOMAaTHYHE PO3MI3HABAHHSA MY3WYHHUX JKAHPIB € AyKe IIKaBOW NPoOIeMOI0 B
koHTekcTi MIR, oOckimbkH BOHO [O3BOJISIE CHCTEMaM BHKOHYBATH MY3WYHI
peKoMeHaIlil Ha OCHOBI BMICTY, OPTaHi30BYBaTH MY3W4Hi 0a3W NaHUX 1 BiIKpUBATH
KOJEKIMI Meia.

Knacudikamis My3udHIX JKaHPIB 1HOJII BBAXKAETHCS Cy0’€KTUBHOIO CIIpaBoio. Tern
KaHPY MY3UYHHX KOMITO3HUIIIH 4aCTO MO3HAYAIOTHCS] BAKOHABIIEM a00 KOPUCTYBadyaMu.
Xova Oynm KoMepuiifHI crpoOM aBTOMAaTU3yBaTH L0 NPOLEAYPY 3a IOIOMOIOI0
chinpHOi (QiNBPTpamii HalaIITyBaHb KOPUCTYBadiB, HabaraTto MeHIIEe crpod Oyio
3p00JICHO 3 BUKOPUCTAHHAM MAIIMHHOTO HAaBYaHHS.

2 AHauni3 peanizamii 3aga4i

3roprouyna HeriponHa Mepeka (CNN abo convnet) € MmiAMHOXHHOIO MAIIHHHOTO
HaByaHHs. Lle 0MH i3 THUIIB ITyYHUX HEHPOHHUX MEPEXK, SIKI BHKOPUCTOBYIOTHCS LIS
pizHux mporpam i tumiB gaHux. CNN — 11e CBOro pojy MepexeBa apXiTeKTypa JJis
AITOPUTMIB  TNTMOOKOTO HABYaHHS, SKa CIElialbHO BHUKOPHCTOBYETHCS IS
posrizHaBaHHs 300pakeHb 1 3aBJlaHb, SKi BKIIOYAaI0Th 00pOOKY MikceabHUX AaHuX [1].

Icuye 6arato Bapiantie CNN, takux sk Deep Convolutional Neural Network
(DCNN), Region-CNN (R-CNN), Fully Convolutional Neural Networks (FCNN),
Mask R-CNN ra ini.

OanuM 13 HebarathoX MOCHIKEeHb aymiokmacudikamii 3a ydactio CNN 0Oyio
nocmimkennst JIi [2]. BiH BUKOPHCTOBYBaB TpH 3rOPTKOBI WIapH JJIsS BHIUICHHS
CIIyXOBHX (DYHKIIIH 3@ JOMOMOTOI HaBYAHHS IMiJ] HALVIAAOM. MeTo0M HONepeaHbO1
00po6xu BoHu obpamun MFCC. 3a momomororo Habopy namux GTZAN HaBuaHHS
MPOBOJIMIIOCS B Ipynax i3 TPbOX KaHPiB, 00 30€perTu TOYHICTh i MPUCKOPUTH
koHBepreHuito. [loriMm HaByeHi ¢imbTpy OyjM BHUKOPHCTaHI SK O3HAKH IS
kiacudikaropa. JlocmipkeHHsT MOKa3ajgo  MOPIBHAHHY MNPOAYKTHBHICTH  Ha
HaBYAIILHOMY Ha0o0Di, aje TecToBUi HaOip pe3ynbTaT HUxk4Ie 30%, 110 € 3HAYHO TipIe.

Habip nanux GTZAN, sikuii € 1yxe HOMyNsSpHUil y MOUIyKy My3u4HOT iH(popMarlii,
Mmictuth 10 sxanpiB (puc. 1), a came: 0yr03, K1acuka, KaHTpi, AUCKO, Xill-XOII, JHKa3,
MerTaJ, 1011, perri, pok [4].

Genre | Blues | Classical | Country | Disco | Hiphop | Jazz | Metal | Pop | Reggae | Rock
Size 100 100 100 1010 100 100 | 100 100 | 100 100
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Puc. 1. J)Kanpu Ta kinbkicts ayniogaitnis GTZAN

Koxxen »xanp mictuth 100 ayniodaitnis (.wav) mo 30 cexyna koxxeH. B pesynbrari
maemo 1000 nHaBuanmbHHX TpuKiIaniB. HaBite sikimo mu 36epexemo 20% 3 HUX A
TECTyBaHHS, Y HaC 3aJMIIaThcst JocTynHUMHU 800 HaBYAIbHUX MPUKIIA/IIB.

Mu MOKeMO JTi3HATUCS )KaHp MICHI YM MY3HUKH, IPOCITYXaBIIH IX Jiuiie 4—5 ceKyH[,
Tox 30 cexyHn — 1e 3abararo iHpopmalii, o0 MoJenb CIpUiiHsIa 0pa3y, TOMY
NoTpiOHO posainuTu oauH ayaiodaiin Ha 10 aynio. Koxken ¢aitn Oyne TpuBaiicTio no
3 cekyHaH.

Tenep Ham HaBYANBHI MPUKIIAIU CTATH JECITHKPATHUMHU, TOOTO KOXKEH )KaHp Mae
1000 HaBYambHHMX MPHKIAAIB, a 3arajbHa KUTbKICTh HABYAIBHHUX MPHUKIAIIB Oyme
kinbKicTio B 10000. TobTo Oys0 30iNMbIIeHO Hall HAOIp AaHUX, 110 Oyae KOPUCHO B
MalOyTHbOMY AJIsl MOZEJI TJIMOMHHOTO HaBYaHHS, OCKUIBKM BOHA 3aBXKIW BHUMarae
OinblIe JaHUX.

OckisibKu B po00Ti Oy/ie BAKOPUCTAHO 3TOPTKOBY HEHPOHHY MEpEXy, HaM MOTpiOHe
300pakeHHs] SIK BXiJHI JaHi, JJI8 [Or0O MH BHKOPHCTaEMO Mel-crekrporpamMu
aymiotaiiiis i 36epexemo criektporpami sik daitn 306pakenss (.jpg abo .png).

BucnoBok

[licms TecTyBaHHS KIMTBPKOX BapiaHTIB HAaOOpIB JaHWX, METOMIB MOMEPETHBOT
00pOOKH, CTPYKTYp HEHPOHHOI Mepeki Ta IHIUX (akTopiB OyJIO BUSABICHO, IO
ONITUMAJEHOK KOMOIHALIIEIO € 3rOPTOYHA HEHPOHHA Mepeka 3 BUKOPHCTAHHAM Mell-
CHEKTpOTpaM TPUCEKYHIHUX 3pa3kiB aymio. bimpmmii HaOip qaHuX Maike He BIDIHBAE
Ha TOYHICTh OCTATOYHOTO PE3ybTATy, 3aT¢ BUPIIIye 0arato iHIIUX MPOOIIeM.
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Cucrema JiokaJizanii 00’€KTiB Ha 300paskeHHI

Menbauk Onekcannp, IlpeBucokosa Haranis

[pukapmaTcekuii yHiBepcuteT iMeHi Bacus Credanuka
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Anortanis. B po6oti po3pobneHo cucTeMy JoKaizamii 00’€KTiB Ha
300pakeHHI Ta 3MIMCHEHO ii mporpamHy peanmizamito. Takoxk ImpoaHaTi30BaHO
METO/U 1 TEXHOJOTii JoKami3alii 00’ekTiB Ha 300paxkeHHi. Po3rmsHyTo Bxke
BIZIOMi aJTOPHTMH JIOKani3amii 00’€KTiB Ha 300pa’keHHi, BH3HAUYEHO OCHOBHI
nepeBard i Hemodiki. Ha 0CHOBI BiIOMHX alTOPUTMIB PO3pOOJICHO 3aCTOCYHOK
SIKUI T03BOJISIE KOPUCTYBady JOKaJIi3yBaTH 00 €KTH Ha 300pakeHi 0OpaHuM M
croco0om.

Kurouosi ciioBa: mudpoBa 06podka 300paxkeHp, JOKami3aris 00’ €KTiB,
HEeHpoHHa MepeKa.

System of object localization on images

Melnyk Oleksandr, Prevysokova Nataliia

Abstract. Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine
melnyk.oleksandr@comp-sc.if.ua, nataliia.prevysokoval@pnu.edu.ua

Abstract. In this work, developed a system of localization of objects on the im-
age, which was implemented in a software product. Methods and technologies of
object localization on images are also analyzed. Already known algorithms for
object localization on images are considered, the main advantages and disad-
vantages are identified. Based on already known algorithms, an application has
been developed, which allows the user to localize objects on the image in the way
he chooses.

Keywords: digital image processing, object localization, neural network.
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1 Beryn

O6mnacTb 3aCTOCYBaHHS JIOKaJi3a1lil 00’€KTiB Ha 300pakKeHHAX 3HAYHO 3pOCia 3aBISKA
PO3BHUTKY TEXHOJIOTiH MPOTATOM OCTaHHIX pOKiB. JIokaizallis Bigirpae BaXJIuBY poJib
JUTS BUIUICHHS 00’€KTIB B MEIUIIMHI, BIHCHKOBIH pO3Bifli, po3Mi3HABaHHI 00IMYb Ta
BiOWTKIB MAJBIIiB, BiIEOCIOCTEPEKEHH], KOMI FOTEPHOMY 30pi Ta IHIIUX HAIpsSMax.

Barato TexHiYHMX, HAYKOBHX HAIPSIMKIB OPIEHTYIOTHCS Ha PO3BUTOK CHCTEM, B
AKuX iH(QopMaIlio momaHo 300paxkeHHAM. [Ipum 0Opolmi 300pa’keHh BUHHUKAE PSI
TEXHIYHUX 1 TEXHOJOTIYHHX mpobieM. 3 HaHOUMBIIOW KIIBKICTIO TpoOiIeM
3YCTPIYaIOTHCS i 9ac 0OpOOKH 1 po3Ii3HaBaHHS 300paKeHb.

AKTyanpHICTE. Y 3B’S3Ky 3 MpoOJIeMaMH i PO3BUTKOM TEXHOJIOTIH JIOKai3alis
00’€eKTiB Ha 300pakeHHAX HaOyBa€e Bce OIBIIOr0 BUKOPUCTAHHS B PI3HUX HANPSMKaX,
a TIpoTpaMH, sIKi TO3BOJILIOTH JIOKAIi3yBaTH Pi3HOMAaHITHI 00 €KTH BUKOPHCTOBYIOTH B
co0i Jmmie oKpeMi METOAW JIOKami3amii Ta He 3aBXAW HANAlOTh KOPUCTyBauaM
MO>XKJIUBICTh OTPUMATH LIKABJIAIUH iX pe3ynbraT. Came 11 po3B’sI3aHHS LUX IPo0iIeM
MocTae HEOOXIAHICTh Y CTBOPEHHI CHCTEMH JIOKami3amii 00’ €KTiB Ha 300pakeHHi.

Mertoro naHOT poOOTH € y3araJlbHCHHSA Ta CHCTEMAaTH3allisi 3HaHb B HAIPSIMKY
Qg poBoi 00poOKK 300paXkeHb Ta PO3poOKa MPOrpaMHOI pealtizallii cucTeMH sika Oye
JIOKaJIi3yBaTH 00’ €KTH Ha 300payKeHHSX, IUITXOM BUKOPHCTAHHS PI3HUX aTOPUTMIB 3
PI3HOO MIBHIKOIIEIO IX 0OPOOKH.

Hosmsna poboTH mosirae B aHAII31 iICHYFOUMX alTOPUTMIB JIOKaJi3allii 00’ €KTiB Ha
300pakeHHI 1 po3podmi MPOTPaMHOTO 3aCTOCYHKY, SKHH JIO3BOJNUTH IIBUAKO
JIOKaJi3yBaTH 00’ €KTH Ha 300paKeHHI PI3HOMaHITHUMH 3ac00aMu.

2 AHani3 MeToiB JloKadi3amii 00’€KTiB Ha 300pakeHHi

ITin 00pobKkor0 1U(MPOBUX 300paXKEHH PO3YMIIOTH PEATI3aI[i0 KOMIT FOTEPHHUX
AITOPUTMIB sl  BHUPILICHHS 3aBlaHb [OCTaBJICHHX II€pell KOPUCTYBayeM.
HesBaxkatouu Ha BIICYTHICTh MEX Ha HIISIXY BiJl 00poOKH 300paxeHb 10 MAIIUHHOTO
30py IX PO3pI3HIIOTH HAa MPOIECH HU3BKOTO, CEPEAHBOTO 1 BHUCOKOro piBus [1]. B
OaraTbOX BHIIQJIKaX IMigyac O0OpoOKHM 300paKeHHS BUKOPHUCTOBYIOTH OAHY abo JBi
cTajii, OCKUIbKY 3BHYalHI 300pa)KeHHSI PiJIKO J0CATAI0Th CEPEIHBOTO PiBHS IPOLIECIB,
1 3aKIHYYIOThCSI CTUCHEHHSIM JIJI 30epeeHHs1 OLIbIIOT KiJIbKOCTI 300paxkeHb Ha HOCII.
BusHaueHo Taki 3amadi MPaKTUYHOI'O BUKOPUCTAHHS METOJIB LU(POBOI 0OpoOKu
300paxkeHs [2]:

1) dinpTparnis Ta TOKpPAIIEHHS Bi3yalbHOTO CIIPUHHSTTS;

2) BIHOBICHHS BiJICYTHIX JiJITHOK 300paKeHb;

3) noxkamizais i ineHTH}IKALisA 00 €KTIB;

4) reomerpuuHa TpaHchOpMaIlis 300paKEHb;

5) crucHEeHHs 300paXeHb.

3ajgavya nokamizamlii mosisirae B BH3HAUYEHHI 007acTi 00’€KTy Ha 300pa)kKeHHSX B
3aJIE)KHOCTI BiJ 3amaHux napametpiB. [lyist sokanizanii 00'eKTiB 3aCTOCOBYIOTH Pi3HI
MeTonu LU(poBoi 0OpoOKM 300pakeHb, sIKI PI3HATHCS B 3aJEKHOCTI BiJ THILY
300pakKeHHs JIOKaJi30BaHOTO 00’€KTy (00'eKT MOXe OyTH NpeacTaBICHUH TOUKOBUM
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300pa)KCHHSIM, TPYNOI0 TOYOK y BHUIJISAAI KBajgpaTy abo 30UIbIICHHS MaciuTaly
300pakeHHs JUIsl 1ToKa3y Jimmie 00’ekry) [3].

[Ipu BuOOPI 3HAYCHD MapaMETPiB JOKATI3alli 3 METOK BUKJIIOUCHHS MOKJIHBOCTI
BTpaTH 00J1aCTi 00’ €KTY 3HAUCHHS [TapaMEeTPiB 3aJJaI0THCSl MAKCUMAaJIbHUM J1alia30HOM
MOXIIMBHX 3HAa4eHb. Y 3B’A3KY 3 MOXKJIMBICTIO BHKOPUCT@HHS PI3HHX IapaMeTpiB
00’€KTiB Ha PI3HUX eTamax JIOKaji3allil BU3HAYECHO TaKi THIIOBI METOAM JIOKAJi3aIlil
00’exTiB Ha 300pa)KEHHI: METOAM KOPEINSLIMHOrO aHamidy, aHali3 TricTorpamu
300paXKeHb, METOJIU CErMEHTallii, CTpyKTypHi MeTonu [3].

B ocTaHHI poKH BeJIMKOTr0 3HAYESHHSI cepeJl METO/IB JIoKaji3anii 300pakeHb HaOym
QITOPUTMU Ha OCHOBI HEHPOHHHX MEpPEX, 3aBJASKU SIKMM HIBUJAKICTh JIOKamizaril
00’€KTiB cTaja GiIBIIO Ta TOUHIMIOW [4].

3 ypaxyBaHHsIM Pi3HUX METO/IB JOKaji3allii 00 €KTIB Ha 300pakeHHi 1X mepeBar Ta
HEJIOJIKIB y MpOrpaMHili peajizaiii BUPIIIEHO BUKOPUCTATH TaKi aJlTOPUTMHU SIK:

1) 6iHapu3allis HOPOrOBUX 3HAYEHD — MPH JIOKAJi3allil JaHHUM aIrOpUTMOM OYIyTh
OTPUMaHi KOHTYPH, SIKi BHSABISIIOTBECS 332 PAaXyHOK KOOPAMHAT 300pakeHHs, ne
BUKOHYETBCS MEPEXi]] 3 YOPHOI AUISHKH JI0 CBITJIO1 1 HABIIaKy;

2) Anroputm po3MuBaHHs ['ayca, 3MeHINye KiNBKICTh IIyMiB Ha 300pakeHHi,
3aBISKH YOMY aITOpHTM KeHHi, sSIKHii BUKOPHCTOBYEThCS B Mapi 3 HAM, OiIBII TOYHO
JIOKaJIi3y€e TpaHHUIll 00’ €KTIB;

3) Anroputm YOLO, B #0r0 OCHOBI JIC)KUTh HEHPOHHA MEpekKa, 3aB/SIKA YOMY BiH
B pa3H WBHALIC OTPUMY€E KOOPIMHATH 00’ €KTY, OJHAK HE MOXKE BU3HAUaTH 00’ €KTH 3a
MeXaMH HaBYCHHX KJIaciB.

BucHoBku

B po6oti po3pobiieHO cucTeMy JOKami3alii 00’ e€KTiB Ha 300paKeHHI. Y3araibHEeHO Ta
CHCTEMAaTH30BaHO 3HaHHS BiTHOCHO mHU(POBOI 00poOKU 300pakeHb. JlOCHiKeHO Ta
MPOaHaIi30BaHO POOOTY aITrOPUTMIB JIOKAJi3aIlil 00 €KTiB HA 300paXKeHHI, BU3HAYCHO
iXHI ITepeBaru Ta HEAONIKH, Ta 00PaHO aJTOPUTMH, SIKi Hale(peKTHBHIIIE JTOKaTi3yIOTh
00’ekTH Ha 300pakeHHSX, Taki sK: OiHapW3aIlis MOPOTOBUX 3HAYCHb, PO3MHBAHHSI
layca Ta anroputm YOLO. Ha ocHOBiI 00paHHX alrOpUTMiB PO3pOOIICHO TpOrpamy,
sIKa JIO3BOJISIE JIOKATI3yBaTH 00'€KTH Ha 300paXKCHHI.
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AHoTauisi. B po60Ti po3risHyTO MyIbTHAT€HTHY CHCTEMY, KA CKIIQJAETHCS 3
KUIBKOX IHTENEKTyallbHUX arcHTiB, Ta MPUHLMI IXHOTO HaBuaHHA. [Ioka3aHO
ITOPUTM HAaBYaHHS IHTEIEKTYaJbHOTO areHTa, HOro IOBEAiHKa B HMEBHOMY
CEepPEIOBHIIII.

KnrwuJogi c1oBa: MylbTHArCHTHA CHCTEMA, IHTCIICKTYIbHUN areHT, ITYYHH I
IHTEJICKT.

Computer games as multi-game systems
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Abstract. In the paper considers a multi-agent system consisting of several intel-
ligent agents and the principle of their training. The algorithm of training an in-
telligent agent, its behavior in a certain environment is shown.

Keywords: multi-agent system, intelligent agent, artificial intelligence.
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1 Beryn

CporonHi y HOBCAKICHHOMY JKHTTI MH CTHKAaeMOCS 30araTbMa MyJIbTHATCHTHUMH
cucreMamMy. BOHI BHKOPHCTOBYIOTHCS B JIOTICTHII, KOMITIOTEPHHX irpax, rpadiri,
HaBYaHHI, IMITaliHHUX MOAETAX Ta iHIHNX chepax. MyIbTHAareHTHA CHCTEMa BKITIOYAE
B ce0e JIeKiybKa B3a€EMOIIOUNX iHTEICKTYAIbHUX areHTiB, SIKi MOKYTh OOMIHIOBaTHCH
MiX co0010 iH(OopMaIli€r0, BAKOPUCTOBYIOUHX ITEBHUI aJITOPUTM "CIIIIKYBaHHS ", 3T1IHO
i3 TpaBWIaMH CHCTEeMH. PO3BHTOK MyJNbTHareHTHHX CHCTEM TICHO TOB’S3aHHUHA 3
poboTamu Ta TOCITiKEHHSAMH Y HAPSAMKY IITYYHOTO iHTENEKTY, CpoOaMH pi3HIMH
IUIIXaMH peali3yBaTd 3ajaHi Oil abo aHAIOr MUCICHHA JroguHH. s mpuknamy
Bi3bMEMO O€3MiIIOTHUI aBTOMOOLTh, I€ SKpa3 MPOJEMOHCTPOBaHA MYIJBTHATCHTHA
CHCTEMa, aJKE aHaJi3 i BUOIp OHOTO IHTEJIEKTYaJIbHOIO arcHTa BIUIMBAE HA PE3yJIbTaT
Iiit 6araTboX IHIIHMX areHTIiB B momanbmiii podori[1]. Hapas3i iHTenekTyaapbHAN areHT
€ OIHUM i3 OCHOBHHX HANPSAMKIB PO3BHUTKY HITYYHOTO IHTENEKTY i 6arato cydacHHX
irOp BHUKOPUCTOBYIOTH INTYYHUH IHTENEKT, O[O0 3poOMTH IMITamif0 CXOXY 3
HOBEIIHKOIO PeabHOT JFOJHHH.

2 AHaJi3 peaizauii anropurmy

OcHoOBHa Tpo0OJieMa MYJIBTHATCHTHOI CHUCTEMH IMOJSIra€ y BaXKKOCTI aJanTyBaHHS
areHTIB 70 EBHOI CUCTEMH, TOOTO 3aiiMae MEBHHUIA Yac Ta BUKOPUCTaHHS pecypciB. s
TOro, o0 3pOo3yMITH NPHHLUII TOBEAIHKH IHTEJEKTYaJbHOTO areHra, HOTpiOHO
PO3IIISTHYTH HOTO aJITOPUTM HaBYaHHSI.

Po3risHeMO Mmpollec HaBUaHHS iHTENEKTyanbHOro arenrta (puc.l). Ha manomy
MAaJIFOHKY MU MO>KEMO CIIOCTEPIraTH 3a MPHUHIMIIOM aJiTOPUTMY CAaMOPO3BHUTKY areHra
1 KU HUIAX HoMy 1oBouThCs ipoitTu[2]. 1106 areHT 3Mir caMOCTIHHO aanTyBaTHCs,
oMy TNOTpIOHO O3HANOMHMTHCS 3 HaBKOJIMIIHIM CEpEeIOBHIIEM, 3 SKUM BIH Oyne
B3a€EMOJIATH.

[Ticnst neBHOT KIIBKOCTI iTepalii areHT Moxe 0e3 MepenIko] caMOCTIHHO J0csIraTn
nocraBieHoi MeTH[3]. 3 4acoM HAaBUYKH areHTa yIOCKOHAIIOBATUMYTHCS, TOOTO 3
JIeTKICTIO Oy/le BUKOHYBATH MOCTABJICHY 3a/1a4y, HAOIMKEHY /10 MOBEIIHKHU JIFOJIUHU
a00 HaBITh Kpallle.
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HaBKO/ULLIHE
cepefoBuLLe

B poGoti moOynoBaHO anropuTM HABYAHHS IHTENEKTYalbHOTO areHra, SKHH
ABJISIETHCS. YACTHHOIO MYJIBTHAreHTHOI cHUCcTeMH. Po3poOneHuit iHTesneKTyalbHUN
areHT 3MO’Ke IIBUJKO aJanTyBaTHCh J0 CEPEJOBHUINA i MOXXE BUKOPHCTOBYBATHCS B
irpax. 3a SKMHCH Yac areHT 3MOXE aJaNnTyBaTHCh O TAKOTO CTaHy, A€ I'PaBlEBi 3
TaKUM{ CaMHUMHM IaHUMH, SIK 1 y areHra, He BAACThCS Horo mepemort. Po3risaHyTo
ACTIEKTH MYJIETHAr€HTHOT CUCTEMH, TXHsI poOIeMaTHKa.
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AHoTauis. B maniii po0oTi mpoaHami30BaHO METOIOJOTIYHI MiIXOAW IS
MOOYZOBH CHCTEM 3 BHKOPHCTAHHSIM MAIIMHHOTO HAaBYaHHS Ta IXHI CKIagOBi.
Kpim mporo, 3amaHo ocHOBHHMII (yHKIiOHaN, kWil Oyne po3poOusATHCH Ta
PO3IIISIHYTO THUITH MAIIMHHOTO HaBYaHHSI.

KunrouoBi ciioBa: MalHHEe HABYaHHS, CEpBiC, MaIlIMHA, 1aHi, AITOPUTM,
pexoMeHpanii, 6i3Hec-poLecH.
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Abstract. In this article the definition of the methodological approaches to build-
ing systems using machine learning and their components are analyzed. In addi-

tion, the main functionality that will be developed and the types of machine learn-
ing are considered.

Keywords: machine learning, service, machine, data, algorithm, recommenda-
tions, business processes.
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1 Beryn

MamunHe HaBuaHHs (Machine learning, ML) — HaneXuTh 10 METOIIB IITYYHOTO
IHTETIEKTY, SIKi BYaTh KOMII IOTEp CAMOCTII{HO BUPIIIyBaTH pi3Hi 3aBOaHHA. Y Tporeci
HaBYaHHS KOMI 0Tep 00po0IIsie BeImye3Hi MAaCHBY BXiTHUX JaHWUX i 3HAXOAUTH Y HAX
3aKoHOMIipHOCTI [1].

[TinOip anropuT™My 3aJIeKUTH Bill TOTO, IKE 3aBJAHHS HEOOXiTHO BHPIIIUTH i IKUMH
JTAaHUMH BOJIOJIIIOTH PO3POOHUKH. ANTOpUTMAaM HAaJar0Th Ha0lp HABYAIBHUX MAaHUX, SKi
3 iX JHOTmOMOrorw OOpOOISIOTH Pi3HI 3amUTH. SIK MPaBHIIO, KOMIT IOTepaM IOTpiOeH
BeNUKHUNA 0OcCsT iH(popMaIlii Ta CTATUCTHKH, 100 HABYUTHUCS CTBOPIOBATH MPaBIIIBHI
nporHo3u. Yum Oiblne JaHuX, THM TOYHINI OyAyTh MPOTHO3M.

2 IMocTanoBa 3agaui

OCHOBHOIO METOI0 JlaHOT pOOOTH € CTBOPEHHsS OHJIalH-CEpBICY MOUIYKY
HEPYXOMOCTI 3 CHCTEMOI0 pekoMeHzaniil. Cucrema OLIHHTH HalKpaily BapTiCTb
HEpYXOMOCTI Ha OCHOBI IOTIEPE/IHIX 3aMuCiB Y 0a3i JaHUX, BPaXOBYIOUH BCi MOJKIJIMBI
napamMeTpu Ta (pakTopu. 3a JOMOMOTOI0 Ii€l TEXHOJOril HeOOI3HAHMI MOKYIelb YU
MpoJaBelb 3MOXKe Ji3HATHCS pealbHy PUHKOBY Ta pealbHy HiHy xumia. Lle nomacte
O1UITBIIIOT IPO30POCTI PUHKY, 3MEHIITUTD KIJIbKICTh TOCEPEIHUKIB 1 J03BOJINTH YHUKHYTH
3aBUILEHHS 1IiH Ha HEPYXOMICTb.

3 Cri1a10Bi MAIIMHHOI0 HABYAHHSA

Mera MalIMHHOTO HABYaHHS - epeN0auYnTH PE3yJIbTAT 32 BXIAHUMH JaHUMH. YuM
PI3HOMaHITHIII BXiAHI JaHi, THM IPOCTillle MallWHI 3HAWTH 3aKOHOMIPHOCTI 1 THM
TOYHILIMHI pe3yJbTar.

OTKe, SIKIIO MM XOU€MO HAaBYUTH MallMHY, HAM MOTPiOHI TPH pedi:

e nani (data) — 6a3oBa inpopMallis, B sIKY BXOJSTh Oy1b-SKi BUOIPKH JaHUX,
po0OTi 3 IKMMU MOTPIOHO HaBYMTH cucTeMy. [laHi 30MparOTh MO-PiZHOMY,
SIKIIIO CAMOCTIHHO - MIPOIIEC TPUBAIIIN, TaHUX MEHIIIE, 3aTe 0€3 MOMUJIOK,
a IexTo 30upae JaHi aBTOMaTHYHO Ta BUKOPUCTOBYE I'OTOBI JIaTaceTH.

e osHaku (features) — xapakTepHCTHKM Ta BIIACTHBOCTi, SKi IOBHHHA
BIZICTE)KYBaTH CHCTeMa B pe3yibrari HaBuyaHHs. Konm o3Hak Oararo,
MOJeNb  Ipalioe MNOBUIBHO 1  HeedekTnBHO. Haituacrime  Bindip
MPaBUJILHUX O3HAK 3aiiMae Olilbllie Yacy, HiXK BCE 1HIIEe HABYAHHS.

e amroputm (algorithm) — BuGip Meronmy mans BHpILIEHHS NOCTaBJICHOTO
OizHec-3aBmaHHs. Big BuOOpPY MeTomy 3aJe€XHUTh TOYHICTh, IIBHIAKICTH
pobGoTH i po3mip rorosoi moeni[3].

75



CSYSC-2022

data

mining " programming

Puc. 1. CxiranoBi MaliMHHOTO HABYAHHS

4 Buay MaliMHHOr0 HABYaAHHA

VY 3arajgpbHOMY BHIAJKy PO3PI3HSAIOTH BA TUIIH MAIIMHHOTO HABYAHHS: HABYAHHS 3a
npereicHTaMu, a00 IHAYKTUBHE HABYAHHS, 1 JCTyKTUBHE HABUAHHS.

JlenyKTHBHE HaBUaHHS — HAaBYaHHSA, MPU SIKOMY 3HAHHS CKCIEPTiB-JIOaeH
(hopMaTi3yIOThCs Ta MEPEHOCATHCS B MAIIIHMHY.

HaBuanHs 3a mperieicHTaMd — BUJ MAIIMHHOI'O HABYaHHS MPU SKOMY MaIllMHA
BUYMTHCS BUSBIISTH 3aKOHOMIPHOCTI B €KCIICPHMCHTAJIbHHUX JaHUX. B CBOWO uepry,
MOJUISIOTH Ha TPA OCHOBHUX THUIIH:

1)

2)

3)

KOHTpPOJIbOBaHE HaBUaHHs, a00 HaBYaHHs 3 yunTeneM (supervised learning)
- [Ie# MEeTOo]] HaBUYaHHSI 3aCTOCOBYETBCSI y BUIIAJIKaX, KOJIHU € BEJIHMKI 00CATH
JaHUX, IPUITYCTUMO - THCSU1 oTorpadiii JoOMaIHIX TBApUH 3 MapKepaMu
(MiTKkamu, sIpIMKaMM): Ie Kimka, a ne cobaka. HeoOXigHO cTBOpHTH
AJITOPUTM, 3a JIOTIOMOT'0I0 SIKOTO0 MallliHa Moriia O 3a ¢otorpadieto, Ky
«He Oaymiay paHille, BU3HAYMTH, XTO HA Hill 300pa)keHUi: Kilika abo
cobaxka;

HEKOHTPOJIbOBaHe HaByaHHs (unsupervised learning), abo HaBuaHHs Oe3
yuuTeNss —  METOJA, SKHH  BUKOPHCTOBYETBCS,  HANpHKIal, B
PEKOMEHIAIIHHIX CUCTEMaX, KOJIA B IHTEPHET-Mara3iuHi Ha OCHOBI aHAITI3Y
MoTIepeIHIX TMOKYIIOK MOKYIIEBI HPONOHYIOThCS TOBAapH, SIKI MOXYTb
3aIiKaBUTH HOTO 3 OLIBIIION HMOBIPHICTIO, HIX 1HIII;

HaBYaHHS 3 MiJKpimieHHsM (reinforcement learning) - BUKOPUCTOBYETHCS
JUTSL BUPINICHHS OLIbII CKIIQAHUX 3aBaHb, HK HABUAHHSI 3 yUUTEIeM 1 0e3
BYHTElsl. BOHO BUKOPHUCTOBYETBCS, HAIIPUKIIAJ, B CUCTEMaX HaBiraiii Jis
poOOTiB, SIKi HaBYAIOTHCA YHUKATH 3ITKHEHb 3 TIEPENIKOJAaMH IUITXOM
HaOyTTA JOCBiZy, OTPHUMYIOYM 3BOPOTHHUH 3B'SI30K TPH KOXKXKHOMY
31TKHEHH.

Kpim Ha3BaHUX, po3poOISIOTHCA 1 iHIIII METOAM HABYaHHSA: aKTHBHE, OaraTto3agaydse,
pizHOMaHiTHE, TpaHcdepHe i T.1. OCOOIMBO YCIINIHO PO3BUBAETHCS B OCTaHHI POKU
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«rA00KE HABYAHHS», NP BUKOPUCTAHHI SKOTO MOXYTh YCIINIHO TOEIHYBATUCS
QITOPUTMHU HABYAHHS 3 BUUTEsEM i 6e3 Bumtens [2].

BucnoBoku

[Ipu BMinoMy migxoxi, KOMOIHYIOUH Di3HI BHIM MAIIMHHOTO HAaBYAHHS, MOXKHA
JIOMOTTHCS aBTOMaTH3amii Oaratbox Oi3Hec-mporeciB. B manHiit poGoti Oymo
MIPOAHATI30BaHO CKJIAJOBI JJIs MOOYJOBH CHCTEM MAITMHHOTO HaBUAHHS Ta BUALJICHO
THIIM MAIOMHHOTO HaB4YaHHA. JlaHi METOOM MAaIIMHHOTO HaBYaHHS JO3BOJIIOTH
KOMITaHisSIM 3MEHIIUTH BUTPATH Ta 3IYIUTH O1JIbIIe KII€HTIB A1 KOPUCTYBAHHS CBOIM
CEepPBICOM.
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Iokpamenns mojaesieil MEeTOIB Ta TEXHOJIOT I
pedakTopunry indopmauniiiHoi Mepexi

IBanrox AHApiit
[IpukapnaTcbkuii HallioHATPHUN YHiBepcuTeT iMeHi Bacunsa Credanuka,
IBano-®pankiBCHK, YKpaiHa

andrii.ivaniuk.22@pnu.edu.ua

AHoTanisi. B po0oTi MOCTIKYyeThCS 3aCTOCYBaHHS MOJCNCH ONTHMI3aIlil
iHpOpMaLITHUX Mepex, SAKi 0a3ylThcs Ha METOJax JIHIHHOTO AWUCKPETHOTO
MpOTpaMyBaHHA, 1 Ha BiAMIHY BiJ iCHYIOUHX, IO3BOJAIOTH 3IiHCHUTH BHOIp
pamioHaIbHOI TOIOJIOTII Ta KOMIIOHEHTIB MEpeXi B MPOLeci PeiHKUHIPUHTY, a
TaKo)X IiJIBHUINEHHS €(EeKTHBHOCTI BHpIMICHHS 3aBJaHb KOPIIOPATHBHOTO
YIpaBIIiHHS HA OCHOBI 3aCTOCYBaHHS MOZIENeH peaKTOPUHTY Ta PEIHKUHIPUHTY
iHpopMarniitHoi Mepexi opraHizarii.

Kurouosi ciioBa: iHpopMatiiiHi Mepexi, TEXHOJIOTiT peakTOpHHTY,
PEIHKHHIPHHT MEepesKi, TUCKPETHA ONTUMI3alid, iHpopManiifHuii mporiec.

Improvement of models, methods and technologies of
information network refactoring

Andrii Ivaniuk
Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine

andrii.ivaniuk.22@pnu.edu.ua

Abstract. The work researches on the application of information network opti-
mization models, which are based on the methods of linear discrete program-
ming, and in contrast to the existing ones, allows the choice of rational topology
and network components in the reengineering process, as well as increasing the
efficiency of solving corporate management tasks based on the application of
refactoring and information reengineering models organization network.

Keywords: information networks, refactoring technologies, network reengi-
neering, discrete optimization, information process.
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1 Beryn

VY cydacHHX yMOBax IMIMPOKOTO BIIPOBAKEHHS HOBUX TEXHOJIOTIH Ha 6a3i 3ac00iB
00YHCITIOBAIFHOI TEXHIKH Y BCi cepy MisUTBHOCTI OpraHi3ailii, inpopMamiiiHa Mepexa
€ HeOOXiTHUM 1 000B'I3KOBHM €JIEMEHTOM KOPIIOPAaTUBHOTO YIIpaBIiHHSA. Pazom 3 mnm,
B YMOBax IOSBM HOBUX (DYHKLIOHAJIBGHHWX 3aBIAHb YNPABIIiHHSA Ta YIOCKOHAJICHHS
ICHYIOUHNX, BHHUKA€ HEOOXiTHICTH pedakTOPHHTY Ta PEIHKHHIPHHTY MPOCTOPOBO-
posmoxineHoi iHpopMariifHOI Mepexi opranizamii.VTOCKOHAIEHHS TEPUTOPialbHO-
posnoaieHnX iHQOpPMAIifHUX MepeX, i HaBiTh PO3BHTOK KOMITFOTEPHUX MEpEeK
opraHizariii JO3BOJII€ PO3MIHMPUTH MOXIMBOCTI OOMiHY makeramu iH(opmarii. s
3a0e3medeHHs MpoLecy nepenadi iHhopMaIllii CTBOPIOETHCS CHCTEMa Tepenadi, v sSKii
MalOTh BHKOHYBaTHCSl BCi BUMOTH, LIO BUCYBAlOTBCS N0 mpouecy mepepadi. [lms
po3po0ku Mopenel pedakTOPHUHTY Ta PEIHKHUHIPUHTY MPOCTOPOBO-PO3IOAIIICHUX
MepeX HEOoOXiZIHO MPOBECTH aHAIII3 MPOOJIEMH, TOCTAHOBKY 3aBJaHHS JOCIHIIKCHHS,
aHaJi3 MiAXO0MIB 10 BUPIMICHHS MOCTABICHOTO 3aBJaHHI.

Komn'rotepHa Mepeka oprasizamii € CyKyIMHICTIO aOOHEHTCHKHX Miclb, IiHIM

3B'3Ky, KOMYTAIlIfHUX mNpUCTpoiB, cepBepiB. CydacHa KOMITIOTEpHa Mepexa €
HEOOXiTHUM Ta OOOB'SI3KOBUM EIIEMEHTOM OyAb-KOI BHPOOHHWYOI UM COIiabHO-
ekoHoMIuHOi cuctemu. EdexkTuBHa opraHizailis KOMITIOTEpHOI Mepexi opraHizaril
CIIpHSIE MiBUIICHHIO MPOLYyKTUBHOCTI mparii [3].
PosBuTok icHyrouoi iH(opMmariiiHoi Mepexi NUIIXOM IOINaBaHHSA A0 Hel HOBUX
a0OHCHTIB Ta aHaN3 MapaMmeTpiB Ta (YHKIIOHAIHHOTO IMPHU3HAYCHHS IMPOCTOPOBO-
posmoxineHol iHpoOpMamifHOI Mepexki, MOAEpHi3alis ICHYI0UOTO MEpEeKHOTO
oONMaJHaHHS MEpeXi € aKTyaJbHHM 3aBIAHHAM, a YIOCKOHAJICHHS HAasBHUX Ta
po3poOka HOBHX, Moxeneld Ta iH(opMaIiiiHOi TeXHoJOTii pedakTOpHHTY Ta
PEIHKMHIPUHTY MPECTaBIISE SIK TEOPETHYHUI TaK 1 PAKTUYHHUHN iHTEpeC.

2 AmHaJi3 peanizauii arropurmy

XapakTepHOIO OCOOJMBICTIO 3aBAaHb pPe(haKTOPUHIY Ta PEIHKHHIPDHHTY € IX
0araToKpuTepialIbHICTh, 1O 11e OUIbIIE YCKIIaHIOE PO3pOOKY (GOpPMaIbHUX METOIIB 1X
pedakropunry. OnHi€r0 3 OCHOBHUX NPHU pe(haKTOPUHTY Ta PEIHKUHIPUHTY € 3aBJIaHHS
BUOOpY CYKYITHOCTI KPHTEpiiB ONTHUMAIBHOCTI, CIPSIMOBaHMX Ha MaKCHUMi3allio
edekTiB BiJ 1X (QYHKIIOHYBaHHS Ta MiHIMi3alil0 BHUTpaT Ha iX CTBOpEHHsS Ta
eKcIUTyaTanito. Sk eMHUN KpUTepii npy BUPILICHH] NepeBa)XKHOT OLIBIIOCTI 3aBJaHb
MOJIEpHi3allil Mepexi, y OLIbIIOCTI BUMAAKIB, BAKOPUCTOBYETHCS iX BAPTiCTh, HA0AraTo
pimmie sk Kpurepii BHUKOPHCTOBYIOThCS IPOITYCKHa 3[aTHICTh, J>KMBYYiCTh a0o
HAOIHHICT.

[TobymoBa mpukiagHoi iH(OpMamiHHOI TEXHOJIOTIi aBTOMAaTH30BaHOTO PehaKTOPHUHTY
Ta PEImKUHIpUHTY IPYHTY€ThCS Ha HACTYITHUX MIPUHLIANIAX [2]:

1) 6a3yBaHHS Ha HOBIiH OCTII{HO BIIOCKOHAJICHIH Ta MOMOBHIOBaHIH iHpOpManiiHiit
TEXHOJIOTi] KOMIUIEKCHOTO pe(hakTOPHHTY Ta PEeiHKUHIPUHTY ICHYIOYOi Mepexi.

2) HasiBHICTh IHTETPOBAHOTO aBTOMATH30BaHOTO OaHKy nanux (ABJ]), mo BkIo4ae
6a3u manux (bJ]), mo MicTsATh AeKIapaTHBHY, rpadidHy Ta MpoleaypHy iHpopMaIlriio 3
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pedakTopuHry  Ta  pEIHKHHIPDHHTY  ICHYIO4OI  Mepexi, i cUCTeMH
ynpasiians 6azamu nanux (CYB/I).

3) MOXJIMBICTB AiaJOTy KOPUCTyBaya B iIHTEPaKTHBHO-TpadiuHOMY pexuMi podboTn
B peallbHOMY MacIuTabi 4acy MOBaMH, OJIM3bKHUMH 10 MOBH KOpHCTyBava.  4)
MOJYJIbHUH TPHHIUII TOOYIOBH TEXHOJOTl aBTOMAaTH30BaHOTO pedakTOpHHTY Ta
peiHmXMHIpUHTY, Ta 11 BUIIB 3a0e3NEeYECHHS, a TaKOX HasBHICTh MOHITOPHOI CHCTEMH.

B nanuii yac onHIEI0 3 HAWCKJIAIHINIMX 1 MPAKTUYHO HEpeai30BaHUX 0e3
3actocyBanHss EOM 3aBnaHp € KOMIUIEKCHUH aHali3 SIKOCTI Mepei opraHizauii Ta
MOCJIYT, IO Ja€ MOJJIMBOCTI MOHITOPHHIY Ii CTaHy Ta BUSIBICHHS CHJIbHHUX Ta
crabKuX CTOPiH 11 TeXHIYHOTO OocHamieHHs [1].
s 3aBmaHp Majoi po3MipHOCTI iHGOPMAIIHHUX MEpEeX, SKIIO BCI OOMEKCHHS
JeKcuKorpadiuHO BIOPSIKOBaHI 32 Ba)KJIMBICTIO Ta CYTHICTIO, OyJI0 00paHO MeTon
TUIOK 1 KOpIOHIB, AJIsi 3aBJaHb BEJIHMKOI PO3MIPHOCTI iH(GOPMAIIMHUX MEpex,
BUKOPDHCTOBYBaTHMEMO METOJM, Y SKUX HMOBIPHICHUI 3aKOH 3aJIe)KUTh Bil
pe3yJbTATIB MOMEpeaHIX BUIIPOOyBaHb 1 3MIHIOETHCS BiA iTepauii no irtepauii. [Ipu
IbOMY MOJe BiZI0yBaTHCsl BiJICIKAHHS «HENEPCIEKTHBHUX» JUCKPETHUX TOUOK abo
MEePepO3MOaiT HMOBIPHOCTEH HA KOPHCTh «IEPCIECKTUBHUX» TOYOK.OCOOIMUBOCTI
METOJ1y T'JIOK Ta KOPJIOHIB, 32 IOIIOMOT'OIO SIKOT'0 3[1iICHIOETHCS TPUHHATTS PIILICHB IS
MPUBAaTHUX 3aBIaHb PehaKTOPHHTY 3aJICKHO BiJ 0OpaHOi cTpaTerii Ta MPHUBAaTHHX
3aBJjaHb PEIHKHHIPUHTY JIHIA 3B'SI3Ky Ta peIHXHMHIpUHrY By3miB. [lns Bemwkoi
PO3MIpHOCTI MOfiei Oy/1c BUKOPUCTOBYBATHCH ACKOMIIO3UILis, IKa OYIe MPOBOIUTHCH
Ha TPH YaCTKOBI MO, BIMOBIIHO A0 TPHOX MOMKJIMBUX CTpaTeriil pedakTopuHry:
NUIIXOM IPUETHAHHS HOBUX a0OHCHTIB JI0 BXKE HassBHUX €JICMEHTIB, Taki MaTeMaTHUHI
MOJIET TO3BOJISIIOTH IiABUIIUTH €(DEKTUBHICTH Ta ONEPATHBHICTD MPUHHATUX PILICHb
npu pedakTOPUHTY Ta peilmKHHIpUHTY iH(bOopMaiitHoi Mepexi opranizarii [4].ITpu
PEIHXUHIPUHTY Ta peaKTOPUHTY BXKE ICHYIOUHX IPOCTOPOBO-PO3NOJIIEHUX MEPEK
HEeoOXiTHO BUPILIATH 3aaqy 6ararodakTopHOTO OLIIHFOBAHHSI
Ta aHai3y e(P)eKTUBHOCTI ii BUKOPUCTAHHSI.
Hampukinni mporecy pedakTopuHry Ta peiHKHHIpUHTY Mae OyTH CTBOpEHE
indopmariiiine 3a0e3MeyYeHHs, 10 CKIaay SKOrO BXOIWTh HE TiUTbKM THyuka BJI, a i
NPOJYKTUBHA, B Kl KOMILIEKC IPOrpaMHux Ta MOBHHX 3aco0iB CYB/l opranizoBye
MOIITYK HEOOXiAHOT iH(pOpMAITii.

BucnoBok

VY wmiif poboTi BUPINIYEThCA aKTyalbHa HayKOBO-TIPUKJIATHA 33aJada — JIOCIIIHKCHHS
MoJnelell aHamizy, peQaKTOPHHTY Ta PEIHKHHIPHHTY pPO3MOIUICHUX CHCTEM
KOPITIOPATHBHOTO YIIPABIIHHS T MOJEpPHIi3alii iCHYIOUnX Ta (POPMYBaHHS HOBHX
(yHKIIOHANbHUX ~ 3aBAaHb. [IpoBEEHO CHCTEMHY CTPYKTYPH3allil0 IpPOIECiB
pedakTopuHry Ta peiHKHHIPHHTY MEpeX Ha OCHOBI OIVIAY ICHYIOUHMX METOJIB Ta
3ac00iB BUpIIICHHSA TaKUX 3aBJlaHb Ta BHM3HAUYEHO BHMOTH JI0 apXiTEKTypH IUIst
OOIpYHTYBaHHS Ta BUOOPY pallioHaJbHUX BapiaHTiB, BUOpaHO MOJENl onTuMizamii Ta
iHpopMaNiiHy TEXHOJIOTiI0 pe(haKTOPUHTY Ta PEIHKUHIPUHTY 1H(pOPMAaIiifHOT MepesKi
oprasizaiii, sIKi BpaXxOBYIOTb OOMEKEHHS ICHYIOUOi Mepexi, METOIHM JIUCKPETHOI
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ONTHUMI3AIli] 3aJIe)KHO BiJl PO3MIPHOCTI YaCTKOBUX 3aBJaHb Ta BHMOT JIO TOYHOCTI iX
BUPIIICHHS.
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AHaJIi3 JIEKCMYHOI TOHAJILHOCTI TeKCTOBOI iH(popmamii
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AmnoTanisi. B po60oTi npoanasnizoBaHo METOM ITIMOOKOTO HABYAHHS JUIS aHATI3Y
JIEKCHYHOI TOHAJIBHOCTI TeKCTOBOI iH(opMarii, Ha OCHOBI YOro OOIPYHTOBaHO
BUKOPHUCTaHHS METOJNYy Ui HOOYZOBH CHCTEMH TIJIMOMHHOTO HaBYaHHS.
ChopMynboBaHO MeETy Ta BH3HAYCHO 3acoOM peamizailii, HEOoOXigHi Juis
PO3po0KH oaTKa.

KunrouoBi ciioBa: TOHAIBHICTD TEKCTY, TIMOMHHE HABYaHHSI, peKypeHTHA
Hellpomepexa.

Sentimental analysis of the online resource textual
information

Maksym Fedoriak

Vasyl Stefanyk Precarpathian National University,
Ivano-Frankivsk, Ukraine
maksym. fedoriak.1l8@pnu.edu.ua

Abstract. The work analyzes deep learning methods for the sentimental analyz-
ing of textual information, based on which the use of the method for building a
deep learning system is justified. The objective is formulated and the means of
implementation necessary for the development of the application are determined.

Keywords: sentiment analysis, deep learning, recurrent neural network.
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1 Beryn

B emoxy moBCIOJHOI JOCTYITHOCTI IMIMPOKOCMYTOBOTO IHTEPHETY Ta MPUCTPOIB LIS
KOMYHIKaIlii CTpiMKO 30iJbIIy€ThCS KiINBKICTh OHJIAWH-PECYPCiB AT KOMYHIKAIIi MiX
KOpHCTYBa4aMH 1, BiAmoBimHO, 00’eM TeKkCcTOBOi iH(opMarii, sKy myONiKylOTh
KopucTyBadi. AHami3 noxiOHo1 iHdopMarlii, BITHOCHO Pi3HUX TEM, BUMAarae BEJHKHIX
JIIOICEKHUX PEecypciB, HE TUTBKHU B cepi BiATYKiB, aje i B cepi aHai3y KOHTCHTY Ta
BiZICTEeXKYBaHHs JWHAMIKH CYCHITBHUX OyMOK. J[kepemom iH(popMarii, sika BHpakae
eMOLIHHY OIIHKY JIFOCH, € IHTEpHET PECypCH, SKi MiCTATh CTUMYIIH JIJIsI BUPAKCHHS
IYMOK BIJHOCHO KOHKPETHOTO 00’€KTYy 1 fKi y HaWmpoCTIIOMY BapiaHTI MOXKHa
BigHECTH 110 OiHApPHOI KiTacu(piKaii TUITY “NO3UTUBHO-HETATHBHO .

AKTyanmpHICTE pOOOTH TONATAE B TOCTIHHIA HEOOXITHOCTI PO3BUTKY METOIB
aHaJ3y JEeKCHYHOI TOHAJFHOCTI TeKCTOBOI iH(opMaIlii abo mepeBipku epeKTUBHOCTI
TOTOBHX pillIeHb MPH HIMUX YMOBaxX. 30UTBIICHHS TOYHOCTI PE3yNIbTATy MPUCBOEHHS
MipH TOHAJIFHOCTI 32 OAMHUITIO Yacy € MPIOPUTETHOIO IIJLTIO PO3BHUTKY chepH aHAIizy
TOHAJBHOCTI TEKCTOBUX AHUX.

MeToro € po3poOKka MpOorpaMHOTO 3a0e3MEYeHHS 3 peai3aliclo MOAeTl i
aHaJIi3y TOHAJLHOCT] TEKCTOBHX NaHUX. KiHIeBHil pe3ysIbTaT N03BOIUTH KOPUCTYBAYy
CHCTEMH BIPOBaIUTH ii A CBOrO OHJIAMH-pecypcy, TaKUM YHHOM 3MCHIIHBIIH
BUTPATH 4Yacy i KOIITIB Ha aHAJi3 TOHAIBFHOCTI TEKCTOBOI iH(popMartii Ta 301 IINBIIN
TOYHICTb.

2 Mooeni ananizy nekcuunoi monanbHocmi

AHaIti3y JIeKCHIHOT TOHAJFHOCTI TEKCTOBOI iH(opMaIlii — 1e MyJIbTHINCIHILTIHApHA
001acTh, sIKa BKITIOYAE B ce0e CeMaHTUKY, 00pOOKy MPpHUPOAHOT MOBH, iH(OpMAIiiHHI
MOIIYK, MalllMHHE HaBUaHHs. Ha j1aHuii MOMEHT MoJielli aHai3y MO)KHA PO3ALIMTH Ha
qBi rpynu[ 1, 2]: 1) moodeni, wo tpynmyromocst Ha nexcuyi; 2) MoOeni 2nubun. HagUaHHsL.
Mooeni enubunnozo Ha8YaHHA MOdNCHA nOOLumu Ha pekypcusHy (RNN) i 3eopmxosy
(xonsomoyitiny) cucmemu (CNN), 3a ananocicio 3 yugposumu Qginempamu. s
PEKYPCUBHOT Mepedici XapaKkmepHe GUKOPUCMAHHSL Pe3YTbmamie nonepeonsvoi imepayii
PAa3oMm i3 HOBUM 3HAYeHHAM. TaKuM YUHOM BOHO 3ACMOCOBYEMbCA HA PIBHI NPUXOBAHUX
wapie Gynxyiti akmusamopis. Konsonroyitini mepesici nepedaromv 3HAYEHHs HA
HACMynHUU piseHdb, 8UOUPAIOYYU HAUOITLILI 3HAYEHHS 3 NONEPEeOHIX Wapis, 320pmaioyu
nOYAmMKO8Y Mampuyio 00 6eKmopy 3navens. Mepeoici inmepnpemyloms éekmopu Ax 2
suxionux cmanu. Ha oanuti momenm nam’ame peanizyemvcs uepe3 Mexauizm 006201
Kopomkocmpokogoi nam’ami (LSTM), wo 0o038015€ 30epicamu pe3yrvmamu
npomsieom 6y0b-axoi Kitbkocmi imepayil i nepedagamu 1020 Ha HACMYNHY imepayiio
napanenvHo 3 pe3yibmamom obuucienHs. [3]

s 06podxu mexcmosoi ingpopmayii oHaauH-pecypca nompiono ompumamu ii 3a
oonomoeoro API, npsmum napcuneom inghopmayii 3i cmopinox abo 3 BJ[. Ilicia yvozo
HeoOXiOHO nidzomyeamu mexcm 0Jisi HACMYNHO20 KPOKY NepemeopenHs Ha Mampuyo,
sexmopu i3 AKoi 6y0ymv 6XIOHUMU 3HAYEHHAMU HA KOJICHIU imepayii mpeHy8aHHs
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Hetipomepeoxcif4, 5] :

BU/IQJICHHS BCiX HE OyKBEHHHMX CUMBOJIIB, CTOI-CJIIB, ITyHKTYaIlil;
CTEMMIHT;

TIEPETBOPEHHS BCiX CUMBOJIB 10 HIDKHBOTO PETICTPY;
BHIAJICHHS 3aBUX TPOOLTiB;

nexonyBanHs HTML kony B 3BUUaliHUM TEKCT.

[Ticnst miATOTOBKHU TEKCT MEPETBOPIOETHCSI HA MATPUIIIO, BU3HAYAIOUH 3B SI3KH MK
IMEHHHKaMu, IPYHTYIOUMCh Ha MOsBI cliB B (peiimi, ToOTO Ha mepebopi ciiB Ha
BiZicTaHi mojoBuHM (peliMy. BupaxyBaBiim BEeKTOpH CIiB, OTPUMAEMO MATPUILIO, L0
JI03BOJISIE HATPEHYBATH Mepexy. [Ticist oTpruMaHHs HATPEHOBAaHOI MOJIEI, BUKOHYIOTh
npoIeaypy MepeadadyeHHs, TOOTO MOMAaHHS BXiJHOTO MiATOTOBICHOIO 3HAYCHHS, B
JAHOMY KOHTEKCTI OAMH BIJITIYK, 1 OTPUMYEThCS BHUXIJIHUA BEKTOp BIANOBIAL, IO
MICTHTB JIBa 3HAUCHHS BIPOTITHOCTI — HETaTHUBHOI 1 MO3UTHBHOT TOHAIBHOCTI. Tak sk
TOYHICTh MOJICNII HE i/lcalibHa, TO 3HAYCHHS NCAKUX IMepeadadyeHb OyayTh OJNM3BKO
PiBHI, TAKMM YHHOM JIEMOHCTPYIOYH HEOJHO3HAYHICTh JIEKCUYHOT TOHAJIBHOCTI JAHOTO
BIATYKY, A7l JaHOT MOJEI.

Bucnoeok

Takum unHOM (POpMy€ETHCS HATPEHOBaHA MOJEINb, LIO JO3BOJISIE aBTOMAaTH3YyBaTH
MpoIIeC aHai3y JEKCHYHOI TOHAJILHOCTI TEKCTOBOI iH(POpPMAIIii OHIaWH-pecypCy, 1m0
pealtizye eKOHOMIIO Jacy i KOIITIB, 3MEHIIYIOUH KiJbKICTh HEOOXiTHOTO TepCcoHAIy i
30UIBIIYIOYM TOYHICTH aHamizy iHdopmanii. Tak sik pe3ysnbrar nepeadadyeHHs] MOXKe
OyTH HEOJHO3HAYHHMH, TO MOJXIIMBA IHTEpIpETallis BXiJHOrO IOBIJOMIICHHS, SK
HEHUTPAaJIBHOTO, 31 BCTAHOBICHOIO HA MEPe]] YUCIOBOIO MipOIO.
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AIlaIITl/IBHa CHUCTEMA yl'IpaB.]'liHHﬂ HaBYaHHAM

Kawminp Biraniii IropoBuy

IIpukapnaTcekuii HarlioHaNEHUH yHiBepcuTeT iMeHi Bacmts Credanuka,
IBano-®pankiBCHK, YKpaiHa
vitalii.kamin.1l8@pnu.edu.ua

Anortanisi. TemaTuka JOCTIIDKEHHS NOB'S3aHa i3 aJalTHBHOIO CHCTEMOIO
HaBuaHHsA. OpraHizamis HaBYAJIFHOTO MPOIIECY B €ICKTPOHHOMY CEPEIOBHUILI €
HempocTuM 3aBaaHHsAM. ChopMylIbOBaHO MPHUHIMIM, 3aKIAICHI Y KOHLEMIII0
NPOEKTYBaHHS TaKOi CHCTEMH, IO PEANi3yIOThCS IpH MOOYAOBI aJanTHBHOI
CHCTEMH HaBUYaHHS B €JIEKTPOHHOMY cepenoBuini. OOIpyHTOBaHO, IO YCIIIIHE
OCBOEHHS TaKOTO KypCy YYHSIMHU crpusie (OPMYBaHHIO Y HUX KOMIETEHTHOCTI,
MPOTPeCcyBaHHA HABUYKIB Y4YHS, 3HIDKEHHS BUTpAT XHUBOI Iparli, 301TbIIEHHS
MOTHBaLii Ta iIHAWBIAyami3amii HAaBYAIFHOTO MPOLIECY.

Kiio4oBi ci10Ba: HaBYaHHS B €IIEKTPOHHOMY CEPEIOBHIL, aIalITHBHUI
CJICKTPOHHUI HABYAILHHUI KypC, TIEPCOHATI3aIlisl, KOHIICTIIiS aJalTHBHOTO
HaBYaHHs MOJEJb aJanTalil, IiABUIIEHHsS MOTHBALIIl.

Adaptive learning management system

Kamin Vitalii

Vasyl Stefanyk Precarpathian National University,
Ivano-Frankivsk, Ukraine
vitalii.kamin.1l8@pnu.edu.ua

Abstract. The topic of the study is related to the adaptive system of education.
The organization of the educational process in the electronic environment is a
difficult task. The principles included in the design concept of such a system,
which are implemented during the construction of an adaptive system of educa-
tion in the electronic environment, are formulated. It is substantiated that the suc-
cessful mastering of such a course by students contributes to the formation of
their competence, the progression of the student's skills, the reduction of living
labor costs, the increase of motivation and the individualization of the educa-
tional process.

Keywords: learning in an electronic environment, adaptive electronic training

course, personalization, concept of adaptive learning, adaptation model, in-
creasing motivation.
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1 Beryn

Po3BuToK iH(OpMAIifHO-KOMYHIKAIHHUX TEXHOJOTI AaKTHBHO BIUIMBAaE Ha
CBITOBY CHCTeMY OCBiTH. Ha 3MiHy TpaauIiifHIM OCBITHIM TEXHOJOTiSIM MPHUXOAHTE,
aKTHBHO pPO3BHBAIOUNCh, CJIEKTPOHHE HaByaHHA. Tak, NEep)KaBHOIO IIPOTrPaMoOro
VYkpaiau «Po3BUTOK OCBITH» TependadeHo peani3amito MPiOPUTETHOTO MPOEKTY 00
CTBOPCHHS B HAIIi KpaiHi Cy4acHOro HHU(POBOTO OCBITHHOTO CEPEAOBHUINA, Y TOMY
YHCIIi Ha PiBHI BUINOI OCBITH. AKTHBHE 3aCTOCYBaHHS €JIEKTPOHHUX OCBITHIX KypCiB
M1 9ac HaBYaHHSA CY4aCHOTO «IH(POBOTO MTOKOIIHHS CTOCYETHCS BCIX AUCIUILIIH Y
BY3i.

3a3HayMMO, OJIHAaK, IO OpraHi3allis HABYAHHS B CICKTPOHHOMY CEpPEHOBHLII €
HENPOCTHM  MENAroriyHiUM Ta IHCTPYMEHTAIbHO-TEXHIYHUM  3aBIaHHsIM. Lle
3YMOBJICHO, 30KpeMa, THM, [II0 METOJHKAa €JICKTPOHHOTO HAaBYAHHS LIe HEIOCTaTHHO
po3pobiena. Kpim Toro, mpu peaiizallii eleKTpOHHOTO HaBYaHHS, HAa BIIMIiHY BiI
TPaTUIifHOTO, HE Tepe0avaeThCs MPSIMOI YIaCTi B OCBITHROMY IPOIIECi BUKIIaIaya,
KWW BPaxOBY€ iHIMBITya bHI OCOOIMBOCTI CTYIEHTIB. BBaXkaeThCs, MO IO PYHKIIIFO
BHUKJIaJa4a 3HaYHOI MIpOI0 MOXKE€ BUKOHATH aJaNTHBHUN €NCKTPOHHUH HaBYAIBHUI

KypcC.

2 Anauis

AZanTHUBHICT MOXE IMPOSIBILITUCS B OJJHOMY a00 KUJIbKOX €JIEMEHTaX TeXHOJIOTII:
3MICTi, OL[iHII, ITOCJIIJOBHOCTI.

AJanTuBHa TOCHIJOBHICTh peali3yeTbcsi B TpH eTamu: 30ip JaHux, ix aHauis,
aJlanTanis MoCiiJIOBHOCTI BUKJIA/y MaTepiaiy /10 TOTped KOHKPETHOTO CTyIeHTa.

[IporoHyeThCs KOHLEMIIS aJaliTHBHOTO HABYAHHS B €JIEKTPOHHOMY CEpeOBHILLI,
1110 6a3yeThCs HAa HACTYITHUX MPUHIIMIIAX:

e rmepcoHamizamis — 3abe3meueHHsT TepcoHaizamii  HaBYANIBHOTO  TPOIECY
EJIEKTPOHHOMY CEepEOBHIIl, L0 JI03BOJISIE CTYACHTY MOOYIyBaTH 1HIMBIIyaJIbHY
OCBITHIO TpPaeKTOpi0 Ta chopMyBaTu IHAMBIAYaJIbHUII TNPOCTIp HABYAIBHUX
Marepiais;

® BapiaTUBHICTH 3MiCTy — HAaBYAJbHUI KOHTEHT Ma€ pi3Hi popMH OJaHHS;

LUKJIIYHICTh HABYAHHS - aBTOMAaTHYHE TIOBEPHEHHS JI0 MaTepialy BUBYEHOI TEMH,

MPE/ICTAaBICHOTO B IHIIOMY BUTJISII;

3a[IOBHEHHS MPOTAINH y 3HAHHAX Ta BMiHHSX, OTPUMAaHHX paHille;

MOTHBALITHO-IHTEIEKTyalbHE 3aJy4eHHS CTYJICHTIB 10 POLeCY HAaBUAHHS;

CHPSIMOBAHICTh HA JIOCSITHEHHSI PE3YJIbTATIB HAaBUAHHS;

LUTICHICTG - GOPMYBaHHS LITICHOTO COPUHHSATTS AUCIUILTIHN YIHAMUY,

PEJIeBAaHTHICTh - 3MICT HAaBUaHHS € aKTyaJdbHHM JUIS yYHIB 1 3HaXOIUTHCA B

KOHTEKCTI IXHbOT Mali0yTHBOT podeciitHOT TiTBHOCTI;

® BHUKJIAJIa4 BUCTYIA€ HE TPAHCIATOPOM 3HAHb, & OPraHi3OBYE IPOLEC HABYAHHS,
Kepye HAM Ta 3[iHCHIOE KOHCYJIBTYBaHHS CTYJICHTIB.
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[lepernivyeHi npuHIMITN peati3yloThes NpH MoOYI0BI alaliTUBHOT CHCTEMH HAaBYAHHS B
CJIEKTPOHHOMY CEpPEIOBHII, IO CKIATAETHCA 3 MOJECTI MPEIMETHOI Traiy3i, MOJeli
KOPUCTYBa4a, MOJICIIi afanTallii Ta MOJIelli OLIHKU Pe3yJIbTaTiB HAaBYAHHS.

BucuoBok

3anporoHOBaHO OPHTiHANBHY CHCTEMY HAaBYaHHA B EJIEKTPOHHOMY CEpEIOBHIII.
HayxoBa HOBM3HA mosTae y po3poOIli METOIIB afganTariii HaB4aJIbHIX MaTepiaiiB.

3acTocyBaHHS AJAaNTHBHOI CHUCTEMH YIPABIiHHA HaBYaHHAM IIPU BHBYCHHI
MUCHIHTUTIHA JO3BOJIUTH KOKHOMY CTYIEHTY HOOYAyBaTH IHOWBIAyallbHY OCBITHIO
TpaekTOpit0 Ta copMyBaTH MEPCOHANBHUI TMPOCTIp HABYAIHHHUX MaTepiatiB, IO
BINOBINAfOTh HOro iHAMBIOyaqbHUM XapaKTEPUCTUKaM. BUKOpHCTaHHS agalnTHBHOL
CHCTEMH y HABYAJILHOMY IpOLEC Ta€ MOXJIUBICTH YYHSIM OpraHi3yBaTH THYYKHIl
HaBYAIBHUH rpadik i3 MOCTIHHAM CAaMOKOHTPOJIEM PE3yNIbTaTiB HAaBYaHHS, ITiABHIIITH
AKICTh 3aCBOE€HHS MaTepialy TUCIHTLTIHH.

[lpoBeneHe ONMHMTYBaHHS cCepel CTYACHTIB IOKas3ajo, IO HaBYaHHA 13
3aCTOCYBaHHSM CHCTEMHU CIPHAIO (GOPMYBAHHIO Yy HHX LUTICHOTO CHPUHHATTS
IUCIUILIIHY, IIIBUIIEHHIO MOTHBAI] 10 11 BUBYEHHS Ta MiHIMI3awil IICHX0EMOIIHOT
HaIpyTH.
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OnrTumizanis po6oTn Kyp'€epchbKHX CJIyK0 32 10MOMOT 010
(ropuT™MiB 3HAXOKEHHS HAWKOPOTIINX HIISAXIB Y

rpadi

JIyunk Bonogumup

[MpukapnaTcekuii HallioHANBHAHN yHIBepcuTeT iMeHi Bacuisa Credanuka,
IBano-®panKiBCBHK, YKpaiHa
volodymyr.luchyk.22@pnu.edu.ua

Anoranis. Teopis rpadiB 3HalILIa IIMPOKE NPAKTHYHE 3aCTOCYBaHHS Y
IIMPOKOMY CIIEKTpi raimy3ei, TaKuxX SK JOTiCTHKA, HaBITaIliifiHi 3aCTOCYHKH Ta
CHCTEMH, TaKOXX Ha ii OCHOBI MPOBOIATHCS TEOPETHUHI PO3poOku. Y podori
JOCHIHKEHO MPHKIAIHI acIIeKTH 3aCTOCYBaHHS Teopii rpadiB s KOHKPETHHX
6i3Hec Iinel, 30KpemMa ONTUMi3allis poOOTH Kyp'epChKHX CITyKO0 Ta 30UIbIICHHS
e(eKTHBHOCTI 1X poboTH.

Karwuogi ciioBa: Teopis rpadis, arTOpUTMH 3HAXOPKCHHS HAUKOPOTIIIHX
nuULIXiB y rpadi, BepmmHu rpada, pedpa rpada.

Optimizing the work of courier services using algorithms
for finding the shortest paths in a graph

Luchyk Volodymyr

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine
volodymyr.luchyk.22@pnu.edu.ua

Abstract. Graph theory has found wide practical application in a wide range of
industries, such as logistics, navigation applications and systems, and theoretical
developments are also carried out on its basis. Applied aspects of the application
of graph theory for specific business purposes are investigated in the work, in
particular, optimization of the work of courier services and increasing the effi-
ciency of their work.

Keywords: graph theory, algorithms for finding the shortest paths in a graph,
vertices of a graph, edges of a graph.
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1 Beryn

B mam gac i oco61BO B yMOBaX MaHIEMil a Terep e i BiffHH, Ty’Ke TOCTPO MOCTaE
MUTaHHS ONTHMi3amii BCiX MPoIeciB Iyt OLTBIT eKOHOMHOTO BUKOPHUCTAHHS PECypCiB.
3BHUAfHO ONTHMI3allisl He OOMIHAE 1 TaTy3b JOCTaBKH Ta POOOTH Kyp'€pCHKHX CITYXO.
Arke 3HAXODKCHHS HAaWKOPOTIIMX Ta HAWUBUTIOHIMINX IUIAXiB CTa€ KHUTTEBO
HeoOXimHOI0. B mpoMy HaM 3MOKe [JOMOMOITH Teopis rpadiB Ta anropuTMH
3HAXO/UKEHHA HaWKOPOTIINX HULIXiB y rpadax, s npukiaxy anroputmu Jleikerpu
Ta ®noiiga.

MeTo10 IFOTO TPOEKTY € po3poOKa poOOYOI MOAEIN 332 JOMOMOTOI0 IPOrPaMHUX
3ac00iB, MO MO3BOJUTH OYyIyBaTH ONTHMI30BaHI MapIIpyTH 3 YpaxyBaHHSIM BCiX
MOXIIMBHX TEPEIIKOJ Ta YMHHHKIB. Bigplor e(eKkTHBHO BHKOPHCTOBYBATH HAasBHI
pecypcu Ta 3MEHIIHWTH KiHIEBY BapTICTh JOCTaBKH AJS 30UTBIICHHS CKOHOMIYHOI
e(eKTHBHOCTI Oi3HECy, 0 Haa€e CBOI IMMOCITYTH Yepe3 TOCTaBKY.

2 AHauni3 peanizamii 3aga4i

AJITOpUTM 3HAXODKECHHS HAWKOPOTIIIOrO HMUIAXY — II¢ IporpaMa abo Habip BKa3iBOK,
SIKi MO’KHa BUKOHATH, 11100 3a0€3MeYUTH HAaHKOPOTIINH HIISIX MiXK 3alaHUMH TOUKAMH.
IIpobnema noctaBkH — Iie mpobiieMa IIaHyBaHHsI MUIAXY, TO1 SIK CIy»k0a JOCTaBKH —
1€ TIPOLIEC TOCTaBKH 00 €KTa 10 MicCIsl IPU3HAYCHHS, METOIO SIKOTO € MiHIMi3allisg yacy
JIOCTaBKU Ta €KOHOMIs BUTpAT Ha 1110 Ai0.

VY nporieci BU3HAUCHHS MaPIIPYTY Bijl MOMEPEIHLO BU3HAYCHOT IIOYATKOBOI TOYKH,
BepIIMHY rpada, 10 3a3aJeriJib BU3HAUYSHOTO MyHKTY MPU3HAYEHHS], 1HIIOT BEPLIMHU
rpada, crioyatky cerMeHTaM MaplpyTy, 3’€JHaHHX peOpaMu, NPU3HAYAIOThCS Baru.
[Tepiua Bara, 110 BiTHOCHTBCS A0 MEPIIOTO CETMEHTa MapIIPyTy, 3MIHIOETHCS LIISIXOM
3alUTy JI0 JDKepesa JaHUX Ha OCHOBI NpPHHANMHI OJHIET Bard, 10 BIIHOCHUTHCS N0
JPYroro CerMeHTy HuLsiXy. Jpyruii cerMeHT MapupyTy nepejye nepioMy CerMeHTy B
PO3IIIsi MapUIPYTY Bijl MOYaTKOBOT TOYKH JI0 MYHKTY NMpu3HaueHHs. [1oTiM Mapipyt
BU3HAYAETHCS 32 JIONOMOTOI0 &ITOPUTMY MOLIYKY NUIAXY, SKWil BPaxoBYy€ Barosi
koediienTH. 3HauHI 3ycwiuis OynM JOKNIaZeHI B MHHYJIOMY Ta IPOAOBKYIOTh
CIPSIMOBYBATHCSl Ha IUIAHYBaHHS MaplIpyTy MDK TOYKOI BiINpaBieHHS 1
NPU3HAYCHHS Y PI3HOMaHITHUX Mepexax. Taki NpUKIaJN BKIOYAIOTh CHPSIMYBaHHS
Tpadiky TakuM YHMHOM, 100 MOJErIIMTH IepecyBaHHs O00’€KTIB MK PpI3HUMHU
KOMOIHAI[ISIMH BiJIIPABHUX Ta KIHIIEBUX TOYOK, 3a ONTHMI30BaHy KUJIbKICTh Yacy, o0
3MEHILUTH BIJICTaHi, Ta BAPTICTh MEPEMILIeHHs OY/Ib SKOTO 00’ €KTa.

BucnoBok

Y miii poGorti, posrisaHyTi anroputMu Jleiikerpu 1 ®roiina, ski gomomararoTh
ONTHMI3yBaTH 3HAXO/DKEHHS HAHKOpOTIIMX OUIAXiB y rpadi. BiamosigHo ue
MPUBOAMTH 10 ONTHMI3allil BHKOPUCTAHHS HassBHUX PECYPCIB Ta OLIBIII OIMIAAIMBOTO 1X
posmozinenHs. HoBu3Ha migxoty mMossrae B KOMIUIEKCHOMY aHai31 BCiX YMHHUKIB SIKi
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BILUIMBAIOTh Ha 3HAXOJKEHHs HAHKOPOTIIMX NUIAXiB y rpadi. Lle B cBoto yepry npusese
JI0 301JIbLIIEHHS] EKOHOMIYHOT €()eKTUBHOCTI POOOTH Kyp’€pPCHKOI CITyKOH.
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IrpoBa cumyJisilisi KOJIEKTUBHOI MOBEIHKHU
JAeleHTPATIZ0BAHOI CAMOOPTaHI30BAHOI CHCTEMU
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AHoTauisi. O04rciIeHHs Ha OCHOBI O10JIOTIYHUX CTPYKTYP Ta MPOLECiB 3HANIIITH
3aCTOCYBaHHS y IIMPOKOMY CIIEKTpi Taiy3eil, Takux sK IHAYCTpialbHI Ta
IH)KeHEepHI 3aCTOCYHKH TaK 1 Y TEOPETUYHHUX po3poOKax. Y poOOTi JOCITIHKEHO
NPUKIAJHI aCIeKTH BUKOPHCTAHHSA KOJUIEKTHBHOTO IHTEJEKTY ISl CTBOPECHHS
TPYNH AELECHTPATi30BaHUX CAaMOOPTaHi30BaHWX arceHTIB A BUKOPHUCTAHHS Y
BiJIeO irpax.

Kuro4oBi ci10Ba: ferneHTpanizoBaHa CHCTEMa, CAMOOpIaHi30BaHa CUCTEMA,
KOJICKTHBHA MOBEIiHKA, KOJICKTUBHUII IHTEICKT, irpOBa CUMYJIALLIS.

Game simulation of decentralized self-organized system’s
collective behaviour

Oleksiuk Oleksandr

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine

oleksandr.oleksiuk.22@pnu.edu.ua

Abstract. Computation based on biological structures or processes has found its
application in a huge number of domains like industrial or engineering applica-
tions and theoretical developments. This work investigates the use of the swarm
intelligence to create a group of decentralized self-organized agents for use in
video games.

Keywords: decentralized system, self-organized, collective behavior, swarm in-
telligence, game simulation.
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1 Beryn

KonextuBauit intenexr (SI) € mimpo3mimomM BUBYEHHS IITYYHOTO IHTENEKTY, IO
JOCIIIKY€E, SKUM YMHOM TPYIIa iHTEIeKTyalbHIX areHTiB MO)Ke CAMOOPTaHi30BaHO Ta
KOOPAWHOBAHO CITIBIIPAIIOBATH 0€3 BTPYYaHHS [ICHTPAJII30BAaHOTO OPTaHy YIIPABIIiHHS.
Anroputmu, po3po0ieHi i miei chepH, SBISTIOTE cOO0I0 MOXITHI Bill MPHPOTHIINX
HayK, 4acTo, BiJl BUBYCHHS KOJIOHIH KOMaX TaKHX, sIK Mypaxu, 0/pkonu Tomlo. JloBeneHi
MPUPOAOI0 /IO MOCKOHAJOCTI, Ii AJTOPUTMHU CTalH IIKAaBOIO YaCTHHOIO BUBYCHHS
IITYYHOTO 1HTEJIEKTY, KA Ja€ HOBE OaueHHsI TOTO, SIK JIFOIM MOXKYTh MiTIHTH 10 Ti€l un
1HIIO1 3a1ad4i.

3i crmocTepekeHb 3a 3TpallHUMH OpraHi3MaMH CTalo 3pO3yMiT0, IO IXHSA
3IaTHICTh BUKOHYBaTH KOMIUICKCHI 3aBJaHHS Ma€ B CBOill OCHOBI B3a€EMOMII0 MiX
IHAWBiTya TbHAUMH WieHaMH poto. Lle o3Hauae, Mo KOMIUICKCHICTh HE € BIACTHUBICTIO
OyZb-IKOTO OKpPEeMOTO iHOWBima, a, pamme, il MOXXHA TNPOCTSKUTH, aHATIZYIOUH
MOBEIIHKY pOI0 (KOJOHIi, KOJEKTUBY) SK €IWHOTO MiJOr0. 3MaTHICTh BHKOHYBaTH
KOJICKTUBHI 3aBIAaHHA, SAKi € CYKYIHICTIO HE3aJIC)KHUX IHIUBIAyaIIbHUX 3yCHJIb,
Ha3UBaIOTh €MErgence, ampke AyKe BaXKKO MepeN0aYnTH UM BUPAaXyBaTH Pe3yibTaT
KOJICKTUBHUX 3yCHJIb, 30CEPEDKYIOUNCH Ha TIOBEAIHII iHIUBIAYYMIB. EHrenb6perT [1]
BH3HAYA€ TEPMiH EMErgence sik mporec OTPUMAaHHSI HOBUX i €TUHOIUIEHUX CTPYKTYP,
MoOJelleli Ta BIACTHBOCTEH Y KOJIGKTHUBHIN CHCTEMi-CTpYKTyp, Monened Ta
BJIACTHUBOCTEH, 110 3’ SBIIIUCH O€3 BTPYYaHHS [ECHTPAJi30BAHOTO OpPTaHy, IO JENerye
MTOBHOBaKEHHSI 00 pO3MOIiIsE 3aBAaHHS cepe]] iIHIUBITYYMIB.

2 AHnauni3 peanizamii 3agaui

IcHye sik BennKa KUIBKICTh aJlTOPUTMIB OCHOBOIO SIKMX € KOJIEKTHBHUI 1HTENEKT TaK i
Benuka chepa ix 3aCTOCYBaHHs y Pi3HOMaHITHUX oOaacTsx. L{i anrorputMu moBeId
CBOIO e(peKTHBHICTh y BHUPIIICHHI 3a/1a4 MMOYMHAKYM 3 ONTUMI3AIll 1 3aKiHUYIOUH
AITOPUTMAMH KJIACTEPHOTO aHamizy. Hukdye po3MISHYTO ajirOpuTMH, IO MalOTh
3aCTOCYBaHHS Y BiJIeO irpax.

Y xoni BUBYEHHS Mypax OynuM OTpMMaHi 3HaHHsS HEOOXiIHI IS PO3poOKH
AITOPUTMIB TakUX K, MypalMHui aJropuT™M (JIrOPUTM ONTUMI3alii MypamnHOl
kosonii, anra. ant colony optimization, ACO) [2]. Lleii amropuT™ HOBiB CBOO
KOPHUCHICTh JUIs BUPIIIEHHS IIMPOKOTO CIEKTPY 3a/ad, K, HAaNpUKiIai, 3axadi 3i
CKJIaJIaHHs MapLIpyTIB Ta IulaHyBaHHs rpadikis. Brepiie Biane 3acTocyBaHHS TaKHX
Mozeneii Oyno 3ampornoHoBano M.Jlopiro [2] i BUKOPHUCTOBYBAIOCh s 3aaad 3
JIICKPETHOT0 MporpamyBaHHs y KiHui 80-x pokis 20 cr.

Sk i 6araro iHIIKX COIiaIbHUX ICTOT, MypaXxW KOMYHIKYIOTh OJIHA 3 OJHOIO 3a
JIOTIOMOTOIO JIETIOUMX XIMIYHHX PEYOBHH BiJIOMHX 32 BH3HA4YCHHSIM (pepoMOHH, Unit
HANpsIMOK Ta IHTCHCHBHICTH BOHH CIPUIMAIOTH 3a JOMOMOTOI0 CBOIX aHTeH [3].
OnHUM 3 MPUKIIAAIB PI3HUX THUIMIB € (PEPOMOHH, IO BUIUISIIOTH 3arHOJI Mypaxu JJs
OTIOBIIIIEHHS PO HeOe3meKy Mypax, M0 3HAXOJAThCS HEMoAaiK. [HIMil BaXKIMBUi
T (QEPOMOHIB, 3a JOMOMOTOIO SIKMX iHIII Mypaxu T€X MOXYTb 3HAUTH 1Ky, Mypaxu
3IMIIAIOTH HA TPYHTI. Mypaxu, SKMM MOMACTIIIO 3HAWTH HAMKOPOTIINH NIISAX JI0 1K1,
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MOBEPHYThCS IO MYpalllHMKa HaWIIBUALIE Ta TO03HA4YaTh HOTO, 3aJMIIMBIIM MEBHUN
THUIT ()EPOMOHIB, 110 CHOBIIIAIOTH MPO HUIAX A0 ixi. [lei MmappyT 3 yacom nmpuBaOUThH
iHIMX Mypax. Takuil aBTOKaTAIITHYHUI TPOLeC 3aJIUIICHHS TO3UTHBHOTO BIJI'YKY €
OJTHMM 3 IIPUKJIAJIB caMOOpraHizamii Mypax.

Hasxanb, pitieHHs T0Oy10BaHI Ha OCHOBI KOJIEKTHBHOT'O IHTEJIEKTY HE € OBHICTIO
HaJiitHUMH [4], TOMY, 110 Ba)XXKO Nepei0aYnTH MOBEAIHKY KOJIICKTHBY, 1110 CTUKHETHCS
3 Herepen0OauyBaHMMHU 0OCTaBHHaMU. Tako MpoOJeMaTHYHO BCTAaHOBHUTH JIOCTATHE
€TaJIOHHE 3HAUCHHS JUISl TECTYBAHHS PillieHb, MOOY/I0BAaHUX HA OCHOBI KOJIEKTHBHOTO
iHTenekty. Taki pilleHHs OCOOJIMBO BHIUISAIOTECS Yy BUIAAKY 3aCTOCYBAaHHSA Y
IIBUIKO3MIHHUX CEPEOBHUIIAX, TOOTO TAKKX, B AKUX 33]1a4i MOCTIITHO 3MIHIOIOTHCS.

['ooBHMM 3aBIaHHSIM JaHOTO AITOPUTMY € IOKpALeHHS KOMYyHiKamii Mix
OKpEeMHMH YJICHAMH POIO JUIsl JOCSATHEHHS KOHCEHCYCY, TOOTO, HabOpy HaMmipiB Ta
METH, 3 SKUMH IIOTOJDKYEThCS KOXKEH 4ieH poro. KoxkHy 0coOMHY pO3MIISAAIOTh SIK
YAaCTHHKY POIO, OTKE JUII OTPUMAHHS OCTATOYHOTO PillIEHHS NOTPIOHO OTPUMATH 3rOAY
ycix ocoOuH. J{is 1poro 0yio noOyA0BaHO aNTOPUTM, SIKMU IPHUITYCKAE, 1110 CIIOYATKY
KO’KHA 0COOMHA MpOaHaji3ye 0TOYYIOUe CepeIoBHIIE, 1 BUOepe Al cebe HafKkparmii
wiaH aiit. [Ticns mporo nepenae mpoaHaai3oBaHy iHGOPMAIIiFO IHITHM WICHAM POTO JIJIs
posrnsiny 1 omiHkd. lle no3Boisie KOXHIM OCOOMHI MEperyisiHyTH CBOi HaMipH, i
HATOMICTh, NPUHHATH €(PEeKTUBHINIMK IUIAH Nid, MO OYyB 3alpOIOHOBAHUN IHIIMM
4JIEHOM POIO.

BucnoBok

3 pe3ynbTaTiB  JOCHI/PKEHb MOXHA 3pOOMTH BHCHOBOK, IO 34 PaxyHOK
KOJIEKTUBHOT'O PO3IJISIY, Y BHNAJAKY 3HAXOPKEHHS! KOHCEHCYCY MOXKIIMBO 30UIBIITNTH
e(eKTUBHICTh HE JIMIIE 3aBISKH CKOPOYCHHIO Yacy HEOOXIAHOrO MJsi BUKOHAHHS
MOCTABJICHUX 3aBJaHb, & W 3a PAaXyHOK YHUKHEHHs KOHQIIKTHUX CHUTyalid Mix
ocobnHamu, TOOTO TaKWX, KOJMM Ha ONHIM MINSHIN ABO€ abo OinmbIe WICHIB OO
MEePEIIKOKAIOTh OIMH OJHOMY, HAMaralo4uch BUKOHATH OJHI i Ti )k 200 HecyMicHI
dyHKII.
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AHoTauisi. B po0oTi aHanizyerscs piBeHb 3a0pyIHEHHS MOBITPS 38 JOIOMOTOI0
JAaTYHKa KU MaB O BHOCUTH IOKa3HUKH SIKOCT1 OBITPs B 6a3y 1 MOPiBHIOBATH
X 3 HopMaMu a00 TOIepeAHIMU MOKa3HHKaAMH.
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level of harmful substances in the environment
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Abstract. The work analyzes the level of air pollution with the help of a sensor,
which should enter air quality indicators into the database and compare them with
norms or previous indicators.

Keywords: harmful substances in the air, measurement system.

1 Beryn

[IpoGnema 3abpyaHEHHS MOBITPS - TJI0OANBHA TIPpodeMa. Y BCbOMY CBiTi KiJIBKICTh
BUKHJIIB NIKI[UITMBUX PEYOBHH 3 KOXHHUM JHEM 30UIbIIYETHCS, IO HE MOXE HE
MO3HAYUTUCS Ha PiBHI 3a0pyIHEHHS HABKOJUIIHBOTO CEPEJOBHUINA, 30KpeMa
aTMOC(epHOTO MOBITPS BUXJIONHMMH TazamMu. OmHUM 3 mepeBaXHUX (PakTopiB €
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BUXJION aBTOMOOLIBHUX IBUTYHIB, sSIKUi MicTuTh moHan 100 pi3HUX KOMIIOHCHTIB,
OIBLIICTE 3 IKMX MAIOTh TOKCHYHY Ji10. B YkpaiHi Takox crioctepiraerscs cTadiibHe
3pOCTaHHs KUIBKOCTI aBTOMOOUTBHUX MepeBe3eHb, TAKOXK (PaKTOp BIUIMBY 1HIIMX
NIKIIJIMBUX PEYOBUH TAKUX SK BUKUIM 3 BYTUIBHUX EJICKTPOCTAHINN Ta 1HIIOT
IHQPAKCTPYKTYPH € BaXKJIUBUM, aje MU HOro HE IOMIYaEMO TaK, SK BHXJIONHU
aBTOMOOLTBHUX NBUTYHIB. JKUTTS JrO/ICH B MICIIIX 3 30UIBIIICHUM PIBHEM IIKiITHBUX
pPEUOBMH B TIOBITPI BKIIOYAE B ceOe PU3UK XPOHIYHMX 3aXBOPIOBAHb, B JIESKUX
BUIIJIKax MOXKE IIPUBECTH 10 OHKOJIOTIi. [Ipo)KMBaHHS B TAKMX MiCLIEBOCTSIX JJIsI CaMOi
JIFOTUHU MOXe OyTH 0e31po0JIEMHUM TOMY 1110, OPTaHH BiJUyTTs HE BMIIOTh pearyBaTu
3pa3y Ha HABKOJIMIIHE CEPEIOBHINE, a OCOONMBO HA CTAH MOBITPS, TIJIBKH 3TOJIOM,
JIFOIMHA MOYKE BITUyTH MPOOIIEMH 31 310poB’ M. JlOCB1 JIFOACHKOT IIUBITI3ALIT TOKa3ye
0, JIIOJM MOXKYTh MPOXHBAHHSA B JCIKMX BHAAX METamoJICiB B SKHUX PIBEHb
3a0py/AHCHHS TOBITPsA 30UIBLICHHNA 1 pOKaMH HE IIOMIYaTH 3aBHUCOKHUU piBEHb
3a0pyJHEHHS MOBITPSI.

CBiTOBa TEHCHIIISA HAa MEPEXiJ BiIHOBIIOBAHHX Ta EKOJIOTIYHO YHCTHUX CIIOCOOIB
BUPOOJICHHS €JIEKTPOEHEPTii Ta 0COOJIMBO MepeXiJ Ha EKOJIOTTYHO YUCTUI TPAHCIIOPT
€ IPaBWJIBHOIO, aJI¢ 11 CKJIAJHA 3a/1a4a, sika MoTpedye baraTo 3ycuiib BCi€l 1uBimizaliii.
JKuteBo HEOOXiZHI OCHUXMIpP SBISIFOTECS CHUCTEMH JUIA aHali3y CepeoBHINA
IIPOXKUBAHHS JIIOJIEH.

2 IMocranosa 3axaui

MeTot po0OTH € CTBOPEHHSI CHCTEMH, IIO J03BOJUTH 3 MEBHOK MEPIOAUYHICTIO
(ikcyBatn Ta 30epiraTd JaHi TPO BMICT IIKIIJIMBHX pPEYOBHH Yy TOBITPI Ta
nopiBHIOBaTH iX. J[is peanizalii Takoi cHCTEMH MOOYI0BAHO AITOPUTM IO JO3BOJISIE
BUSBJIITH 3MiHI KOHIICHTPAIii IIKiITTMBIX PEYOBUH HA OCHOBI OTPHMAaHUX JaHUX.

3 AHaJi3 peaizamii

UYepe3 mocriiiHe 30UnblIeHHS pIBHS 3a0pyJHEHHS TOBITPS, MH pO3pOOHIH
BIIOCKOHAJICHY CHCTEMY MOHITOPHHTY SIKOCTi moBiTpsi 3a momomororo NodeMCU.
Cucrema mnependadyac MOHITOPUHI SIKOCTI IOBITPS IUIIXOM BPaxyBaHHS TaKHX
napameTpiB, K ByIJIEKACIni ra3, qum, metad, SNO2, Bonens, NH3, 6enson. TBepai
YACTHHKH € JIy)KE€ BOKIMBUM MapaMeTPOM, IO JIA€ YiTKy iHIUKalilo 3a0py/JHEHHS B
JaHuil yac y upomy paioni. Lli naHi npo 3a0pynHIOIOYl PEYOBHHHU BHUTATYIOTHCS 32
JIOTTIOMOT'0I0 TaKuX JaT4rKiB, sk MQ135, MQ-2, MQ-7. Binbiiicts i3 UX JaTYUKIB
BUJIAIOTh AHAJIOTOBUH BHXil. BUKOpHCTOByIOUM mporpamHe 3a0e3ledeHHs Ta
komyBaHHa Arduino, jaHi 30MparoTbCs, 1 BC1 3HA4YEHHS BimoOpaxaroThcsi Ha PK-
nmucrutei. 1lst cuctema HOMOMOXKE MPUUMATH PIlIEHHS B PEXKUMI PEATHHOTO 4Yacy Ta
Oyne nyxe edeKTHBHOIO B choroiHimHiid cutyanii. Ockinbku NodeMCU mae
BOynoBanuii WI-FI, mMu moxemo miakmountn NodeMcu gno Iateprnery 0e3
0CcOo0IMBHX 3yCcHIIb OpiBHSHO 3 miakmoueHHIM UNO no [HTepHery, i Haiikpaie Te,
mo NodeMCU cywmicHmii 3 arduino, Mu MoxkemMo poOUTH Bce, 1o 3abaxxkaemo. Mu
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Tako)k Moxemo mnporpamyBath NodeMCU Ha MoBi «C», BHUKOPHUCTOBYIOUH
oe3mocepenuaro Arduino IDE.

Jnst nocsirHeHHs i€l MEeTH HeoOX1THO BUPIIINTH Psill 3aBAaHb, OCHOBHUMH 3
AKX OyITH:

1. mpoaHaIi30BaHO CTYIiHB 3a0PYIHEHHS TTOBITPS;

2. po3po0IIeHO apXiTeKTypy CUCTEMH aHaNi3y IIKiIJIHBUX PEIOBHUH;

3. BU3HAUYCHO 3ac00H peaizallii CHCTeMH, a caMe 00paHO HeOOXiTHI TaBadi Ta
KOMIIOHEHTH JIJIsl BU3HAYCHHS SKOCTI TIOBITPS;

4. Ha/JlaHO NPaKTUYHI peKOMEHAaLliT 010 HOKPAIIEHHs €KOJIOTIYHOT CUTYaIlil.

BucnoBok

HaiOinpmii BIUIMB Yy JOPOXKHBOMY TPAHCIIOPTHOMY KOMIUIEKCI IOCSTa€ThCS
aBTOMOOIUIBHMM TPAHCIOPTOM IIO BJIMBA€ HA HABKOJNMIIHE cepenoBuiie. OCKiIbKH
BUXJIONIHI Ta3W aBTOMOOLUTIB MOTPAIULIIOTE Yy HIDKHIO aTMocdepy i mpormec ix
IMCTIEPIyBaHHA 3HAYHO BIPI3HAETBCS BiA Tpolecy Oucmepcii 3 BHCOKHX
CTalliOHApHUX JKEpPell, IIKiUTHBI PEYOBHHH BHABIISIOTECS IPAKTUYHO B 30HI TUXaHHS
moauHU. ToMy pO3pOOJIEHO CHCTEMY MOHITOPHHTY SIKOCTI TOBITpsS , ska O
HorepeKaia Mpo HaJIMIIOK MIKIAJINBUX PEYOBHH B IICBHOMY PETiOHI .
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AHortanisg. B poOoti mpoaHanizoBaHO THIIM HEHPOHHUX MEPEX IUIs
aHamizy Ta kinacudikamii JaHWX, MO0 3reHEPOBaHI HAa OCHOBI JaHUX
KaJeHIapiB KOPUCTYBaYiB i KoMIaHiil. Pe3ympTaTom aHami3y € momomora
y BHOOpI JaTW 3amucy KOPUCTyBada [0 KOMIIaHii, i BU3HAYCHHS
HABaHTAXXCHOCTI opradizamii y BuOpaHmii mepion. IIpoanamizoBaHO
ICHYIOYi pIIICHHSA, BH3HAYCHO TEXHOJOTII BHKOPHUCTAHHS 1 KpHTepii
PO3POOKH CHCTEMH.
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Development of an online visitor registration system with
neural networks usage
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Abstract. In this article neural network types are analysed for data evaluation
and classification that are generated from users™ and vendors™ calendars. The re-
sult of data evaluation is system help for choosing suitable date for user and de-
termining the workload of the organization in the selected period. Existing solu-
tions are analysed, technologies of use and criteria for system development are
determined.

Keywords: neural networks, online registration, machine learning, java, spring,
cloud solutions, AWS.

98



1 Beryn

BBakaeTbcs, mo 21 CTOMITTS € emoXor0 AUMKUTATI3AIi]. BaxKKO ySIBUTH CBO€ KHUTTS
0e3 ramkeTa, SIKHA pOOMTH HANITy B3a€MOIIIO 3 iHIIUMH JIIOJPMH Ha0araTo JET4OIo.
KoxHa mrofuHa, OpPOTSITOM CBOTO IKHUTTS, HaJaBaja YW OTPHMYBaja IOCIYTY,
HAMpPUKIA[, 3alUC HA MPUHAOM 10 CTOMATOJIOTa, MEepyKapsi YW HaBiTh HA 3aHSTTS 110
TaHIsIX. OCHOBHOIO TPOOIEMOI0 € TOW (aKT, MO He KOXKHA OpraHi3allist Mae pecypcu
JUTS CTBOPEHHS BIACHOTO MIPOTPAMHOTO 3a0e3edeHHs I 0OpOOKH 3aIHTiB KIIEHTIB.
Tako KIIi€EHTy He 3pyJHO MATH 3 IECSATOK Pi3HUX MPOTrpaM I Pi3HUX KOMIaHIA 4i
nocayr. ToMy moTpiOHe pimieHHA, MmO Migiiae il OyIb-sKOi KOMITaHii, SKa Xode
TUDKUTATI3yBaTH B3aEMO/III0 MiX COOOFO Ta KITI€EHTAMHU.

2 Ilocmanoexa 3a0aui

Mema Oanoi pobomu nonricae y CMBOpeHHI NPOSPAMHO2O 3a0e3NeYyeHHs 3
BUKOPUCMAHHAM HEUPOHHUX Mepedic 05l OHIAUH-3anucy 8i0gidysauis. 3a donomozoio
0aHol cucmemu Opeanizayis Modice 3MEHWUMU 4ac 3anucy siosioyeaua i 30iibuumu
weuokicms 06podku  3aseku xopucmysavem. Cucmema NOBUHHA 3A00BITLHAMU
HACMYNHI YMOBU.

1) pmomoMorTH KOPHCTYBady CHCTEMH BHOpaTH HaWOIbII MiAXOAAIIMN dYac

3aIlHcy, OCHOBYIOYHCH HAa MUHYJIUX PIiIICHHSAX;

2) miAcka3yBaTH KOPHUCTYBady 4ac 3allMCy Ta IMOCIYTH, y SKUX 3alliKaBJICHUH

KOpHCTYBad;

3) mnepenbaunTH piBeHb 3aBAHTAXKEHOCTI OpraHizamii MPOTIrOM BHOPAHOTO

nepiony;

4) reHepyBaTH 3BiTH JUIsl OpraHi3alliif Ta KOPHUCTYBaYiB;

Po3po0ka OCHOBHOrO (YHKIIOHATYy MOBHHHA 33/I0BUIBHATH YCIM BHUMOTaX 3aIlyCKy
OpOrpamMu 3a JOMOMOTOK XMapHUX pinreHpb [1]. 3a 10moMoror HeWpOHHHX MEpEeK,
crcTeMa IOBHHHA 33I0BUIBHSTH BHIIE TI€PETiueHi BUMOTH.

3 Heuiponni mepeoici

Heitiponuna mepesica - ye nabip mamemamuunux mooenet, 8 OCHOGL SAKUX NeHCUMb
npacnenHs imimayii Hepgogoi cucmemu noouny. Helipowna mepedca ckraoaemocs 3
HeUupouis, AKi 3'€OHani 00uH 3 OOHUM 3a 00NOMO20I0 6ae. Baeca mae xouxpemmy
YiHHICMb, MOMY 3MIHIOI0UU 3HAYEHHS, MU MONCEMO OMPUMAMU PI3HULL Pe3YTbImam.

Ha pucynaky 3.1 300pakeHa cxema meprioi HEHpOHHOI Mepexi, M0 Mae Ha3By
MEePUENTPOH, SKa MICTHTh TUIBKM OJUH HEHpoH. Mepexka Moxke mpuiimatu Oinpiie
OJIHOTO 3HAYECHHS Ha BXiJ, a BUJaBaTH TUTbkHU | pe3ynbTar. [laHa Mepeka JIeKUTh B
OCHOBI Oy/1b-sIKOi HEMPOHHOI MEepexi.

HetipoHHi Mepexi MOIIISIOTECS Ha 3 OCHOBHI THIIH:



1) Gararomaposwuii nepuentpor (MLP) - mMepexa, sika reHepye Habip BUXOIIB 3
Habopy BxoxiB. MLP MicTuTh AekinbKa mIapiB BXiJHUX BY3IMiB, 3'€IHAHUX Y
BUIJIAII CIIPSIMOBAHOTO Tpadika MixK BXiTHAM 1 BUXITHUM Inapami.[2].

2) sroptkoBa HeiiponHa Mepexxa (CNN) — wmepexa, KOXHUE miap sKoi
BUKOPHCTOBYE OIlepalito 3ropTku. lle mo3Bonse 3MEHIUIUTH KUIbKICTh
iHdopmarii, mo 36epiraeTbest B mam'aTi, i BUALTATH OMOPHI 03HAKK AaHuX [3].

3) pekypentHa HeiiponHa mepexa (RNN) — mepexa, y sikiii Opi€eHTOBaHHUH Yu
HeopieHTOoBaHMH Tpad) BUcTymae B poii 3B’s3KiB Mix By3iamu. RNN moxe
BUKOPHCTOBYBATH BHYTPIIIHIO ITaM’ATh JUIsl 0OpOOKHM TaHWUX Pi3HOI JOBXKHUHH
[4].

Jnst peanizauii moTpiOHOro (QyHKUiOHANY HaliKpalle MiAXOAWThH NMEPLIMH THH, a

came MLP.

r
! w1
w9 //’ N\
ro ——H — Y
w3 ‘\\-\ - £
r3

Pucynok 1. Haiinpocrinia HelipoHHa Mepexa

BucnoBok

BukopHcTOBYIOYM Cy4acHi TEXHJIOTii MO)KHa PO3pPOOMTH TOTY)KHE HpOrpamHe
3a0e3neUeHHs IS B3aEMOZIl MK KOMITAHIsIMH Ta iX KIIi€HTaMH. 3aBASKH XMapHUM
TEXHOJIOTisIM, PO3pO0IICHEe porpaMHe 3a0e3neueHHs MOXKe OYTH TOCTYITHUM 3 Oyab-
SIKOT TOYKH HAIIOi IIaHeTH. B X011 po6oTH npoaHati3oBaHO THUIM HEHPOHHUX MEPEex,
iX TOpIBHAIBHY XapaKTePHCTHKY 1 BHOpaHO TOM THI Mepexi, Mo HaWOiIbIIe
MiAXOIUTH IS PO3POOKH (DYHKIIIOHATY CHCTEMH, SIKUH MOKPAIIYE JOCBIT B3aEMOIIT STK
JUTSI KITIEHTIB, TaK 1 JJIs1 KOMIIaHii.
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YaockoHajieHHs1 Ta po3poOka BeO-au3aitny Cucremu
AUCTAHUIHHOT0 HABYAHHS
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AHoTauisi. B po6oTi po3risiiaroTbes mepeBaru Ta HEJOJMIKH iICHYIOUHX CHCTEM
CJIIEKTPOHHOTO OUCTaHLIAHOTO HaBYaHHS. Peamisyerbcs pmocTymHuili Ta
e¢(CKTUBHUI NU3aifH BEO-CTOPIHKH, a TaKOX IPOMOHYIOTHCS 3aXOIU 100
BIOCKOHAJICHHSI IUCTAHII{HOTO HaBYaHSI.

Karwuogi ciioBa: BeO-cTopiHKa, BeO-a13aliH, iHTepQeiic, HaBYAIBHUI JU3aliH,
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Improvement and development of the web design of the
Distance Learning System

Kucherak Vasyl

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine

vasyl.kucherak.22@pnu.edu.ua

Abstract. The work analyzes an advantages and disadvantages of existing elec-
tronic distance learning systems. An accessible and effective web page design is
implemented, and measures to improve distance learning are proposed.

Keywords: web page, web design, interface, learning design, Gestalt
psychology.

102


mailto:vasyl.kucherak.22@pnu.edu.ua
mailto:vasyl.kucherak.22@pnu.edu.ua

1 Beryn

CyuacHa cucTeMa TUCTAHIIHHOI OCBITH HEYXMIIBHO PYXAE€THCS BIIEPE]T i 3aITydae BCe
OinbIIIe JIFOACHKOI yBaru Ta MOCTYIOBO ITOKA3y€e MOTY>KHUH IMITYJIbC PO3BUTKY. IcHYe
BeNHMYe3Ha TCHICHIIIA 10 OCBITH 06€3 00MeXeHb y Jaci, IPOCTOpi Ta BifcTaHi 3 Oyab-
SAKOI TOYKH CBiTy. Y HEZaBHHOMY MHHYJIOMY, TPAaIUIiHHO, AWCTAHIIHHE HABYAHHS
npoxonmino 3aogHo. CTyOeHTH OTpHMYyBalId HEOOXigHI HaBYalbHI MaTepiaim,
MOCIOHWKHY, 3aBJaHHA Ta iHIII HaBYaJIbHI PECYpCH IOIITOI0, HABYAINCS Y BIACHOMY
TeMmi 1 3B'sA3yBaiucad 3 BHKIaJa4aMd TelneoHOM abo eNEeKTPOHHOIO IIOIITOIO.
HesBaxaroun Ha Te, IO 3a0YHE HABYaHHS ICHYE B CYYacHil MUCTaHIIHIA OCBITi,
He3abapoM BoHO Oyle 3aMiHCHE OHJIAH HaBYaHHSAM 3aBIAKH HH(pOBi3amii Ta
BIOCKOHAJICHHI [HTEepHEeT-TEXHOJIOTIH.

Be6-nu3aita cucTeMu TUCTaHIIHHOTO HABYAHHS € OTHUM i3 OCHOBHHX IHCTPYMEHTIB
JUT CIIPSIMYBaHHS, TOCTaBKH iH(QOpMAIIil cCTyJeHTaM Yepe3 MiTKII0UeHHS 10 Mepexi
Iareprer. [loOpe po3pobineHa BeO-CTOpiHKAa [O3BOJSE IIIBUIIATH  PiBEHb
KOHIICHTpAIIil, pO3yMiHHS Ta MOTHBaLii cTyneHTa. Takox mpu po3polIi BeO-nTu3aitHy
Mae OyTH OIliHKAa Ta MIpPKyBaHHS TIPO Te, SK III CTOpiHKAa MOXe OyTH OiipIn
npuBabmuBo0 1 iHGopmatuBHOW. Lle mepepocio B KOHIENIiI0 ‘‘HaBYAIBFHOTO
nu3aiiny” [1].

VY naHoMy IOCHTIJKEHHI HAaBEAEHO NMPHUKIAL TOTO, SIKUM Mae OyTH BeO-auM3aiiH y
MUCTAHIIMHIA OCBiTI Ha OCHOBI OMMCAHUX NPHHIMIIB Ta IMPOMO3HIII IIOIO HOTO
BIOCKOHAJICHHS.

2 AHaJii3 icHyI040ro 1u3aiiHy

Beb-mu3zaitn — 1e ramy3b BeO-pO3pOOKH, IO OXOIUIKOE UK Psii HAIPSAMIB i
JUCHHUIUTIH 13 CTBOPEHHS Ta CYIPOBOAY CalTiB ab0 Be0-3aCTOCYHKIB, TaKuX SK
rpadiuyHuii BeO-qU3aliH, NpOeKTyBaHHA iHTepdeiciB, aBTOpUHT (y TOMY HHCII
CTaH/IapTHU30BaHMUI KO/ 1 BIaCHHIIbKE TPOrpaMHe 3a0e31e4eHHs ), BUKOPUCTOBHICTh Ta
OMTHUMI3AILis IS MOITYKOBUX cHcTeM. HaftuacTiliie BUKOHAHHS PI3HKX €TaIiB MPOIeCy
BeO-/1m3aiiHy 3a0e3reuyoTh BiIOBIIHI crienialicTi (MEHepKep MPOeKTy, Anu3aitHep,
BeO-mporpamict, BeO-MaiicTep TOI0), X0Ua JAesKi BeO-Au3aiiHepU MOKYTh BUKOHYBATH
yce camocriiiHo. TepMiH BeO-aM3aiiH 3a3BHYali BHKOPUCTOBYIOTH JJISI OIUCY
MPOEKTYBaHHs i peanizaiil KJIiEHTCHKOT YaCTHHHU Be0-CaiiTy, BKIIOYalOYH BEPCTKY.

Po3risiHeMo Ta rmpoaHallizyeMo An3aifH BIIOMUX CHCTEM JMCTaHIIHHOTO HaBUaHHS:

Moodle — Beb-cepenoBmie, KOTpe MOXKHA HaIalITOByBaTH. Mae BOYmOBaHH
KOHCTpyKTOp KypciB. KopucryBampkuii iHTepdeiic cucTeMH 3anuiiae Oaxatu
Kpalioro.

Talent LMS — xmapha inrepreT miarhopma i3 mpocTuM i 9itkuM iHTepdeiicom,
IHTYITHBHO 3pO3yMiia i IIBHJAKO HAJIAIITOBYETHCA. MICTHTH 3pO3yMily aHATITHKY
BCBOTO, IO BiAOyBAa€ThCS B HABYAIFHOMY CepemoBHINi. MiHycoM i€l CHCTEMH €
0oOMe)XeHHsI KacToMi3aii, TECTyBaHHS Ta HAJAIITYBaHHS TOBIIOMIICHb.
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Litmos — waiispyunimia y BukopuctanHi LMS 3aBasku cydacHomy nusaiiny i
npoctoTi iHTepdelicy. Mae Hemoiku iHTepdency B pexuMi ISl yUHIB.

Docebo — moaynpHa cicTeMa HaBUaHHS i3 YYAOBOKO JIOKATi3aliero Ha 6iabLr Hixk 40
MmoB. [loxineHa Ha joriyHi Moayni. Moaysib HaBYaHHs, TPEHYBaHHS Ta KOMYHIKalii,
pO3LIMPEHe MiANPUEMCTBO, IPOIYKTHBHICTb.

Canvas — mMae 3pyyHe BUKOPHCTaHHS BKJIAJIOK 1 KOHTEKCTHOTO MEHIO B iHTep(derici.

3 Po3pobka HOBHX MOYJIiB

Xopommuii BeO-an3aiiH CKIaAaeThCsl 3 KOPUCHOTO Ta NMPHUAATHOTO UIST BUKOPUCTaHHS
BMICTY, 0(pOpPMIICHOTO 32 TIPUHITUIIOM Bi3yaJbHOTO CIIJIKYBaHHS, OO CTBOPUTH CEHC
1 po3yMiHHS Ui aynuTopii. TakoX MOXHA KOPHCTYBATHUCh NPUHLIUIIAMH COILIaTbHO]
Mepexi.

3BiCHO YyI0BO BKJIACTH BCIO YLy O PO3POOKHM IU3alHY MOIYIS, SIKUH BUTIIAIA€E
“rapHO”, ale B TOH € 9Yac CIiJ NepeKOHATHCh, MO BiH € (QYHKIIOHANEHUM 1
edexTuBHIM. MOXHA BUBECTH HACTYIHY (POPMYITy, KOTpa BKa3ye Ha BaXKJIMBICTh BEO-
IU3aifHy B AWCTAHNIHHOMY HaBYaHHI: KOHTCHT + IHW3aiflH = po3yMmiHHA. Jlm3aiiHep
MOBMHEH TMIpaIfoBaTH HE IIPOCTO 3 JIHISIMH Ha Iamepi, a 3 CTPYKTYpHHUMH
KOMITOHEHTaMH. [CHye II’ITh OCHOBHHUX NPHHIIMIIIB IIKOIH | €IITambTICUXOJIOTT, SKi
MOYKHA BUKOPUCTATH JUIS OpraHizaiii 06’ekriB [2]:

e  Bau3KicTh,
IToxiGHiCTE;
HenepepBHicTb;
3aMKHEHICTE;
3aranbHa 0071acCTb.

Ille € mwocTUii NPUHIMI, 3aKOH IPOCTOTH, KOTPHH OXOIUIFOE BCi IOIEpenHi
MPUHINTIH.

KoxkeH kopucTyBau “TIPOCKaHOBYE” BeO-pecypc, 1100 BH3HAUMTH Y BapTHH BiH
npuaiieHoro yacy. HenpaBuiabHa noOy10Ba KOMIIOHEHTIB Ha €KpaHi MOXKe BIJISIKATH
kopuctyBaua [3]. Enmementu intepdeiicy moBuHHI OyTH MPaBUIBHO PO3TAIIOBaHI Ta
po36uTi Ha cMucioBi Onoku. Lle gomomarae TpuMartH pi3Hi rpynu OKpeMo, BOAHOYAC
HaJlaBaTH MIiLHOCTI caiiTy. be3 Bi3yanbHOTro BILIMBY (OPMH, KOJILOPY T4 KOHTPACTHOCTI
CTOpIHKM 4acto rpadiunHo HyaHi. OpjHak 0e3 rmMOMHM Ta 4iTKOCTI iH(poOpMaril
CTOPIHKM 3 JyXke TpadidyHUM BMICTOM pPH3UKYIOTh pO34apyBaTH KOpPHUCTYyBaya,
NPOMOHYIOYHM TOTaHUi OajlaHC MDK BI3yalbHUMH BimuyTTsiMH, iH(opmamiero Ta
iHTepakTHBOM. Bi3yanbHa Ta (yHKIIOHAIbHA HEMEPEPBHICTh OpraHizaiii CTOPIHKH
MOJKE CIPOCTUTH HaBiraifiro, 3MEHIIUTH KUIBKICTh MOMIJIOK 1 3HAYHO MOJICTIIHTH
HaBYaHHS KopucTyBauaM. OCHOBHMM 3aBJaHHSAM TpadidHOro Iu3aiiHy € CTBOPEHHs
MIITHOI, TOCTIiTOBHOI Bi3yasbHOI i€papxii, sKa BECTHME 04i KOPUCTYBada BiJ| IEPIIOTO,
110 BiH MOBMHEH MOOAYNTH, 10 HACTYITHOTO B MPaBWILHOMY Topsiaky [4]. Tarepodetic
KOpHCTyBaya Ma€ TOMICTUTHCS Ha OJWH €KpaH. baraTo IOCHiTHHUKIB TOMITHIN
JIe30piEHTYIOUHI eeKT IPOKpYyUyBaHHs ekpany. OcoOIMBO 1ie OPYIIYE YBary, KOJIu
OCHOBHI HAaBiramiiiHi eleMeHTH 3HUKaloTh 33 MeXaMu ekpaHy. Skmo i
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BUKOPHCTOBYBaTH MPOKPYYYBaHHS CTOPIHKH, TO HE OlIbIE JBOX-TPhOX EKpaHiB, 1€
OCHOBHI €JIEMEHTH PO3MIIIlyBaTH Ha IOYATKy Ta B KiHIII CTOPIHKH.

3arajgoM najiTpa KOJbOPIB IOBHHHA 3pOOMTH BeO-pecypc He JIMIIE KpPacHBHUM.
HeoOxigHo B3sTH 1O yBarn ayAMTOpPII0O Ta BPaxOBYBAaTH IICUXOJIOTiIYHI (DaKTOpH,
NoB’si3aHi 3 KonbopoM. HeoOximHO OaraTopa3oBo BHKOPHCTOBYBAaTH OJHAKOBI
KOJIbOpH, hopMu Ta TeKCTypH. Lle mocuitoe opraHizauito CTOPiHKH.

BucuoBok

OmnwcaHi IPUHIUTH B Iii poOOTi, T03BOJIAIOTH PO3POOUTH 3pYIHHUH Ta e(heKTHUBHUIHA
IH3aifH CHCTEMH JAWCTAaHLIHHOrO HaBYaHHs], 3yYMOBJICHHWI Ha IIiJBULICHHI piBHA
KOHIIEHTpaLii KOPUCTYBaya, HOJETIECHHS PO3YMiHHS.
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AHoTanisi. B ganiii pobotri omucaHo IiaH po3poOKKM BeO-TOAATKY IS
MPOBE/ICHHS OHJIAHH-TECTyBaHb Ta €K3aMEHIB 3 METOIO MOJIETIICHHS OpraHizaril
TECTIB Ta MOKPAICHHS OL[IHIOBAHHS YYHIB Ta CTYICHTIB.

Kimouosi ciioBa: Be6-nonatox, HTML, CSS, React, 6a3u manux.

Web application for organizing and conducting online
test and exams

Leliuk Oleksandr

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine
oleksandr.leliuk.19@pnu.edu.ua

Abstract. This paper describes the plan for developing a web application for con-
ducting online tests and exams with the aim of facilitating the organization of
tests and improving the assessments of pupils and students.

Keywords: web application, HTML, CSS, React, data base.

1  Beryn

B tenepimHiil yac 6araTo HaBYAIBHUX 3aKIAIiB MEPEUILTH HA JUCTAHIIHHY QopMy
HAaBYaHHSA 1 3HAYHO 3pic TMONUT Ha BeO-NOJATKH, 3a JONOMOTOK SIKHX MOXHA
OLIIHIOBATH YYHIB Ta CTY/IEHTIB JUCTAaHIi{HO, TPOBOASYH TECTH a00 eK3aMEHH OHJIaHH.
e 3ymoBiieHO B mepiry 4epry BcecBiTHBOIO emigemiero COVID-19, xonmm BBenn
KapaHTHH 1 BCl IpalfoBajd Ta BYMINCH AMCTaHWiiHO. | Oyino © nmobpe crBoputh
JIOZIATOK, 32 JIOTIOMOT OO0 SIKOTO Y4€Hb a00 CTYAEHT 3aXO0JUTh B KJIacC 31 CBOTO MPHUCTPOIO
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i IpoxoauTh TecTH. Ha MO0 AyMKy, CTBOpPEHHS TaKoro BeO-10IaTKy, € HalKpauyuMm
BapiaHTOM B TENEpIilIHii Jac.

2 AHaJi3 npeaMeTHoi odJacTi

Ichye 6arato BeG-miporpam. Ix MoKHa PO3IINMTH HA BA THIIH:

Be6-caiiT — 11e iHpopmaTuBHA cTOpiHKa. Beb-caiiTi ckiamaroThes i3 BeO-CTOPiHOK
OB’ I3aHUX MiXX c000I0, MaIOTh MPOCTY apxiTekTypy Ha ocHOBI HTML Ta BUCTymaroTh
B poni mmaTthopMH s TpeACTaBICHHS KOHTeHTy. Ha BebO-cafiTax MOXYTh
PO3MIIYBaTHCh TEKCTH, 300pakeHHS a00 My3uKka. OCHOBHUM KpHUTEpieM BeO-CalTy €
BIZICYTHICTB B3a€MOJII i3 KOPHCTyBaUEM.

Be6-nomaTox — e iHTepakTUBHA KOMII IOTEpHA Iporpama, po3poliieHa Uil Mepexi
inTepHeT. BeO-momaTok mae 3MOTy KOPHCTYBady BBOAWTH Di3HI JaHI W BHKOHYBAaTH
pi3HI MaHIMyIAMii i3 HUMH. Taki JOAAaTKA TICHO ITOB’sI3aHi i3 CEpBEPOM i BiIIPaBISIOTH
OaraTo 3anMTiB Ha HHOro. B maHmii yac, yepes NMEeBHI MPUYUHH, HABYAIBHMII poLiec
NepPeXOJUTh HA AUCTAHLIHHY GopMy. I, U KOPEKTHOTO i e()EeKTHBHOTO OLIHIOBAHHS
VYHIB YU CTYJCHTIB, IMOcTae morpeda y BeO-moMaTKax, AKi AagyTh 3MOTY CTBOPHUTH
TECTH, a00 MPOBECTH €K3aMEHHU, He BUXOIIYH 3 IOMY, TOOTO OHJIAMH.

3 IMocranoBka 3axaui

3aBnaHHsIM JaHOT POOOTH € PO3POOUTH BeO-T0IATOK, SIKHI JaCTh 3MOTY TIPOBOIUTH
OHHaﬁH-TeCTyBaHHH Ta €K3aMCHHU, 1110 3HAYHO MOKpAIIUTh piBeHL HaB4YaHHS.

Meroto nanoi poOOTH € aHali3 iCHyH4HX IardhopM OHIIAIH-TECTYBaHHS, Ta
po3po0Ka BIACHOT, 3 IEIKUMH MOKPAIIEHHSIMHU.

BucHoBku

Po3pobnieHo BeO-101aTOK IS IPOBEICHHS OHJIAH-TECTYBaHb Ta €K3aMEHIB, KU Jae
3MOTY OJTHOYACHO CIIPOCTHUTH W MOKPAIIUTH OLIHIOBaHHS. AJDKe, KOKEH MOXKE TIPOUTH
TECTH M HAIMCATH €K3aMEH, He BUXOYH 3 JoMy. Lle 3HaYHO 3eKOHOMHUTH X Jac.
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ABTOMATH3allisl TECTYBAHHSA OHJIAHH-pecypcy
HAJAHHS MOCJTYT
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AHoTanisi. B npaHiii po6oTi mpoaHanmi3o0BaHO HEOOXiTHICTH aBTOMATH3AIlil
TECTYBaHHS OHJIAWH-PECYpPCiB HAJAHHS IOCIYr Yy 3B’S3Ky 3 IX aKTUBHUM
MOUIMPEHHSAM. A TaKOX PO3IJLNAIOTECA Ta PEANi3yIOThCS Pi3HI MeToIu
MiIBUIICHHS SKOCTI TECTYBaHHS OHJIAIH-PECypCiB.

KniouoBi cjoBa: MaHyalbHe TECTyBaHHsS, AaBTOMAaTH30BaHE TECTYBaHHS,
OHJIAlIH-pecypc, TecT-Keiic.

Automation of testing of the online resource for provi-
sion of services

Bogachenko Viktoriia

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine
viktoriia.bohachenko.19@pnu.edu.ua

Abstract. This work analyzes the need to automate the testing of the online
resources for provision of services in connection with their active distribution.
And various methods of improving the quality of testing of the online resources
are also considered and implemented. The advantages of manual and automated
testing are determined in this work.

Keywords: manual testing, automated testing, online resource, test case.

Beryn
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VY cydacHOMY CBiTi KOMIT' IOTEpHI TEXHOJIOTii HaOyJIM KOJIOCAIBEHOTO BIUIMBY Ha BCi
cdepH JIIOACBKOTO JKUTTA. 3apa3 JIIOAWHA MOXE, He BUXOASYM 3 JIOMY, NpUAOaTH
MOTPiOHI peyl 4M OIUIATHTH MOCIYr'H OHJIaiH. BHACHiJOK LbOrO B IHTEPHET-TIPOCTOPI
Bce OunbIe i Oiblie 3°SIBISIOTHCS Pi3HI OHJIAMH-pecypcH HaJaHHs nociyr. | Bci BoHK
MOTPeOYIOTh PETENBHOI IIepeBIpKH Ta TecTyBaHHs [1].

Baprictb 3HaiineHoi came i yac poOOTH MOMUJIKH € HE JTy)Ke BEIHKOI0, ii MOXHA
0JIpa3y BHIIPAaBUTHU. AJle SIKIIO KiHIIEBUI KOPUCTYBau BUSBUTH MOMUIIKY, TO BapTiCTh
BUIIPABIICHHS 301IBLIYETBCS B Pa3d 1 HABITh MOXE KOIUTYBATH JKUTTS, SKIIO IIE
CTOCYETBCS BIHCHKOBOI chepn abo MeaniuHU. TOMY TECTyBaHHS € HaJIBRXKIMBUM Y
NpoLEeci CTBOPEHHS OYIb-SKOTO MPOAYKTY, YU TO OHJIAHH-PECYpPCY, YH TO CKJIAIHOTO
MEeIUYHOTO mpuiany [3].

2 AHaJi3 mpeaMeTHOi odJacTi

TecTyBaHHS — 11€ poLiec TOCIiKESHHS, TIEPEBIPKY MPOAYKTY, 3 METOIO IIEPEKOHATHCS,
MO0 BiH BIgNOBiZa€ 3asBICHUM OYiKYBaHHSIM. PO3IUIAIOTE [Ba OCHOBHI BHIU
TECTYBaHHS — py4He Ta aBToMatu3oBane [1]:
® pU py4yHOMY (MaHyaJbHOMY) TeCTYBaHHi TECTYBAIbHHKH EpPYYH) BUKOHYIOTh
TECTH, HE BUKOPUCTOBYIOYH HisIKMX 3aC00iB aBTOMaru3ariii [4];
e aBTOMATH30BaHe TeCTYBaHHSI NPHIIyCKAa€ BHKOPHCTAHHS CHENiaJILHOTO
MPOrpamMHOro 3ade3meveHHs (OKpPiM TOTO, L0 TECTYETHCS) A KOHTPOJIFO BUKOHAHHS
TECTIB Ta MOPIBHIHHS 04iKyBaHOTO 1 (aKTHYHOTO Pe3yNbTaTiB poOoTH Tporpamu [4].
Bce 6inpIma KiTbKicTh KOMITaHiH 0a)kae aBTOMaTH3yBaTH IPOIIEC TECTYBaHHSA y ceOe,
aJie TIOBHICTIO BifIHTH BiJl pyYHOTO TECTYBaHHS BCE OJHO He BUiiae. [CHYIOTh BUNIAIKH,
KOJIM IIIOCH MOTPiOHO MEPeBIpUTH OJUH pa3 i BUTpayaTH 4ac Ha aBTOMATH3ALIIIO I[LOTO
MpOLIECY MPOCTO HEMAE ceHcy [2].

3 IMocranoBka 3axaui

3aBmaHHIM JaHOI POOOTH € TOCTIIUTH BXXKE HAsIBHI METOIM TECTYBaHHS MPOrPAMHOIO
3abe3neueHnst (I13), i Ha OCHOBI MPOBEIEHHUX TOCIIHKCHb aBTOMATH3YBaTH MPOIIEC
TECTyBaHHs OHJIAWH-pECypCy HaJaHHsS MOCHYT JUlsl HiiBUINEHHs sikocTi [13, mo Mmae
3a0e3Me4YnTH HaAIWHICTh POOOTH IHTEPHET-pecypcy 1 MPOCTOTY HOro MOJaIbIIO]
PO3pOOKH 1 MIATPUMKH.

Meroto naHoi poOOTH € aHaji3 ICHYyIOYMX METOMIB TECTyBaHHs OHJIaliH-pecypciB,
noOysoBa MoJiesli aBTOMaTH3alii Ha BCIX PIBHAX TECTyBaHHS Ta MOPIBHSHHS
MaHyaJbHOTO i aBTOMATH30BaHOT'O TECTYBaHHS BiIOBIIHO 0 IIBUKOCTI BUKOHAHHS
Ha OCHOBI pO3pOOJICHUX TECT-KEHCiB.

4 3aco0u 1J151 CTBOPEHHSI T€CTOBOI JOKYMEHTAaNil
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Sk mepen MaHyaJdbHHMM, TaK 1 mepej aBTOMAaTH30BAaHMM TECTYBaHHSIM HEOOXIJHO
CKJIACTH TICBHY 0a30BYy TECTOBY JOKyMEHTaIi0. BapTo po3modaT i3 TecT-KeiciB.
Tecr-keiic — ne HaOip AiH, 110 BUKOHYIOTHCS Ul HEPEBIpKH MeBHOT (QyHKIIT abo
¢yHKIIOHATIBHOCTI TecToBOI mporpamu. J[ns X CTBOpEHHS MOXKHa BHUKOPHCTAaTH
cepenopuine TestRail. Ipuknan BIacHOPYY CTBOPEHOTO TECT-KEWCY Ui iHTEpHET-
pecypey HalaHHs KOMYHaIbHUX MOCTYT HaBeneHui Hmwkue (Puc. 1).

EID check login with valid mail and valld password .

Poaple & Dates

Puc. 1. Tect-kelic Ha mepeBipKy JOTIHY 3a AifICHOIO MOLITOIO Ta IIHCHUM ITapoiieM

BucHoBku

AHaniz METOIIB TECTyBaHHs OHJIAHH-pecypciB Ta HPOrpaMHOro 3a0e3le4eHHs B
[UIOMY J1a€ MOJIMBICTH BHSBUTH BCl TTO3UTHBHI Ta HETaTHUBHI CTOPOHU IEPEBipKU
SKOCTI MPOIYKTY. YK€ CTBOPEHI TeCT-KeiiCH I0NoMararTb CUCTEMAaTU3YBaTH poOOTy
Ta BUAUIATH HAUTOJIOBHIILE Y TECTYBaHHI OHNAH-IponykTy. Lle 103BoJIsie momermuru
Ta MOKPALIUTH NPOLEC ABTOMATH3allii TECTYBaHHS B TAHOMY BUIIaJIKy OHJIalH-pecypcy
HaJ[aHHS ITOCITYT.
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AHOTanisi. 3MOJICITIOBATH CUCTEMY PO3YMHHIA OYIHMHOK, IO Ja€ MOKJIHBICTh
BiZ[TaJIEHO KEepyBaTH pOOOTOIO0 MPHCTPOiB. [ MOIEMIOBaHHS NaHOI CHCTEMH
BUKOpHCTaHO nporpamuuii mpoxykt Cisco Packet Tracer.
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Abstract. Simulate a smart home system that allows you to remotely control the

operation of devices. Cisco Packet Tracer software was used to model this sys-
tem.

Keywords: Smart house, simulation, Cisco Packet Tracer.
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1 Beryn

Ha crorogmimmuiii neHbp cuctema ympaBiiHHSA «Po3ymMHUE OyIWHOK» CHIBHO
PO3IOBCIOMKYEThCA 1 3aiiMae KIIOYOBY pONIb y 3a0e3medueHi B3a€MO3B’SI3KY
IHTENEKTyaIbHUX CHCTEM 1 IHXKCHEpPHOTO OoOyiamHaHHS. «Po3ymHUI OyOWMHOK» - 1Ie
IUTAHN CTIEKTp MIPHUIIANiB i JaTUHKIB, SKi 00’ €HAHI B OIHY CHCTEMa, sKa 3a0e3redye He
TUTBKH KoM(oOpTHE TmepeOyBaHHS IIOAWHW Yy TMPHUMIOICHHI, a W JomoMarae
KOHTPOJIOBATH i ONTHMi3yBaTH BUKOPHUCTAHHS PEeCypCiB OyIUHKY.

AxryanpHicTe poOoTH. [lomuT Ha CHCTEMH aBTOMATH3alii Ta YNPaBIiHHI
OyniBIsIMU 3pOcCTa€, TOMy IO JaHa CHCTeMa J03BOJIIE BiAaICHO KepyBaTH BIACHUM
OyamHKOM 1 #oro pecypcamMu, a TaKOXX JomoMarae 3a0e3leduTd MdiM  Bif
HECaHKI[I0HOBaHOTO IIPOHUKHEHHSI.

MeTto10 poOOTH € MOZICITIOBAHHS CUCTEMHU PO3YMHOT0 OYAUHKY 115t Mi>KHapOIHOTO
HEHTPY 3yCTpivel CTYACHTCHKOI MOJIO/I, peai3allist IK0i TaCTh MOYKIIMBICTD BiIIaICHO
KepyBaTH BCTAHOBJICHMMU OOJaTHAHHIM, a TaKOXX OTPUMYBATH JIaHi 3 BCTAHOBJICHHX
JTaTYUKIB.

2 IHonsarTs i MmoxymBoCTi «Po3ymunii 0y 1THHOK»

Po3ymuuit OyaArHOK — 11 )KUTIIOBa OYy/iBIISl Cy4acHOTO THUILY, B SIKI aBTOMAaTH30BaHO
POOOTY BUCOKOTEXHOJIOTTYHUX IPHUCTPOIB, SIKI pOOJISATH MPOKUBAHHS JIIOACH B Oy IUHKY
kompopTHimmM[1]. Iix naHUM TepMiHOM CIi PO3YMITH, TaKy CHUCTEMY, IO MOXeE
3a0e3neunTH Oe3meKy, KOM(POPT Ta pecypco30epekeHHs U BCiX KUTEiB. Byminmi,
AKi 3a0e3neuyoTh e€(eKTUBHE 1 NPOAYKTHBHE BUKOPHUCTAaHHS POOOYOro mporecy
MO>kKHa Ha3uBaTH «Po3yMHUMH OyIMHKaMMU», TaHe BU3Ha4eHHsA B 1970-x pokax Oyio
3alpOBa/PKEHO  IHCTUTYTOM  IHTEJEKTyajbHOi OyIiBi, 1[0 3HAXOAUTHCA Y
BamuarToni[2].

Jlana cuctema Mae BMITH BHSBJISATH 1 pearyBaTH Ha KOHKPETHI CHUTyauii, sKi
BizOyBaroThcsi B OyaiBii. OJHa 3 CUCTEM MOXE YNPABIJISATH TOBEIIHKOIO IHIIHUX IO
3a3aaseriap BupoosieHuM anroputMam. Oco0uBicTiO cucTeMu «Po3yMHOTO Oy AUHKY»
€ Te 1110 BOHAa MOXe 00’€JHyBaTH 1HXEHEpPHI NPHUCTPOI 1 JaTYUKU B OJHY KEPOBaHY
cucremy. Tak HarpUKIIaJ SKIIO B3STH TATYUK PYXY 1 OTO €JIeMEHT, MOXKHA CTBOPHTH
CHCTEMY, sIKa CIIOCTEpIrae 3a pyxoM i piBHEM OCBITJICHHS B IPUMIILIEHHI 1 BiAMOBIHO
ILOTO BMHKae ab0 BUMHUKae CBITJIO. [lambie 10 CHUCTEMY MOXHa 00 €aHATH 3
0e3MeKOBOI0 CHCTEMOIO TaK, SIK BOHAa MICTHUTh IaTYMK PyXy Ha JI0 a4y A0 Hei MOXHa
MIJKIFOYUTH CHUCTEMY KOMYHIKalliii Ta OIOBILIEHHS, 00 CIOBIMIATH BJIACHUKH PO
HECaHKIIIOHOBAaHE MPOHUKHEHHS B PUMILICHHS, KOJIM JJOMa HIKOTO HEMa€e. A CUCTEMH
OTIOBIIIEHHS MOJKHA MIAKIIOYUTH 10 Pi3HUX MPIJIAAiB i JaTUHKIB, IKi KOHTPOJIIOIOTH
napaMeTpy MPHUMIIIEHHS HANPHUKIAA AATYMK TEMIIEpaTypu 3aBJsKH, SIKOMY JIIOJMHA
MOJKe TIEPETJIIHY 1 BUCTAaBUTH TOTPiOHY iif TemmepaTypy JUCTaHIIHHO.

Orxe, 3a JONIOMOTOI0 TaKoi CHCTEMH MOYKHa EKOHOMHUTH €JIEKTPOCHEPTIIo,
MiBUIITYBaTH O€3MeKy i KoM(OopT.
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3 Buoip npoaykry AJs1 MOAeJIOBAHHSA

Jis MozieTroBaHHS TaHO1 cucTeMu BHOpaHo nporpaMHe 3abe3nedeHns Cisco Packet
Tracer — e JOCTaTHRO MOTY’KHA IIPOrpamMa, sIka 103BOJISIE 3MOJEITIOBATH BipTyalbHY
Mepexy. [ana mporpama pospobieHa kommaniero Cisco, mo0 HamaTH MOXKIHBICTH
KOPHCTYBa4aM OTPUMYBATH IPAaKTHYHI HABHYKHU PO MEPEKEB1 TEXHOJIOTI.

Cisco Packet Tracer mae 1Bi poboui obmacti: ¢izn4Hy Ta jgoriuny. Jloriuna ob6macts
JIO3BOJISIE KOPUCTYBAUEBi PO3MIIYBATH Ta ITiJKIFOYATH MIPUCTPOI BIpTYaIbHOI MEpexi,
a ¢izugHa — Hagae rpadivHe IpeACTaBICHHS MPUCTPOIB BipTyaabHOI Mepexi[3].

[lepeBaroro gaHOTO CepeOBHUIIE € TE, [0 B HHOMY O€3IIiY MPUCTPOIB, SAKi IMITYIOTH
OPUCTPOI 3 PpEaTBHOro CBITY. A TakoXX MNPUCTPOi MAlOTh CXOXi INapaMeTpH
HaJAIITYBaHb 3 PEATbHUMH IPUCTPOSIMH 1 € MOXKJIMBICT IPOrpaMyBaTH IPHCTPOIO 3a
nmoromoroto CLI(iHTepdeiic koMaHIHOTO psiIKa). A IIe B JaHild mporpami Micis TOTo,
SIK MEPEXKYy CTBOPEHO i HAJALITOBAHO KOPUCTYBAd MOXe IepeBipuTH ii podoty. OTxe,
yepe3 T IO MporpamMa Ma€ BEJHKHH CHUCOK MOTPiOHOro 0oO0JagHAaHHA, IO IMITye
peanbHe i 6e3mid pyHKIIH, Oyno oOpaHO came Iie cepeIOBHIIEC PO3POOKH.

BucnoBok

B pesynpraTi poboTu Oyne 3MOICIIOBAaHO Ta MPOTECTOBaHA CHCTeMa «Smart
Housey, siky Oynie 3aJOBOJILHSATH BCl BUMOTH Ta OTpeOU 10 AaHOT Oy IiBIi.
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InTesieKkTya/IbHA cHCTEMA yIIPaBJIiHHA PO00TOI0
ABTOMUHKH
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IBano-®pankiBCHK, YKpaiHa
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AHoOTanisi. Y JOCHI/DKEHHI TPENCTABICHO AHANITUYHHUHA OTJISA METOMIB Ta
ICHYIOUMX TEXHIYHHX 1 HPOTPaMHHUX CHCTEM, IO BUKOPHUCTOBYIOTH METOAH
MITYYHOTO 1HTEJEKTY AJ PO3Mi3HaBaHHA aBTOMOOLTEHUX HOMepiB. [IpoBeneHO
aHami3 ICHYIOYMX aJrOpPUTMIB Ta 3alpOIIOHOBAHO BIIACHUH aJrOpPHTM
po3Ii3HaBaHHS HOMEPHUX 3HAKiB HA OCHOBI BUKOPHCTaHHS IITYYHUX HEHPOHHUX
Mepex Ta iX aHcaMOJiB.

KurouoBi cioBa:, anropuT™ posmisHaBaHHA, HU(ppoBa 00poOKa 300pakeHsb,
ITyYHa HEWPOHHA Mepexka, aHcaMOJIb HEHPOHHHUX MEpPEeX, METO Kiacugikarii.

Intelligent car wash control system

Kuzeliak Mykhailo

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine
mykhailo.kuzeliak.19@pnu.edu.ua

Abstract. The study presents an analytical review of methods and existing
technical and software systems using artificial intelligence methods for recogniz-
ing car license plates. An analysis of existing algorithms was carried out and a
proprietary license plate recognition algorithm based on the use of artificial neu-
ral networks and their ensembles was proposed.

Keywords: ecognition algorithm, digital image processing, artificial neural
network, neural network ensemble, classification method.
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1 Beryn

3aBnaHHs PO3Mi3HABAaHHSI HOMEPHUX 3HAKIB € 3aTpeOyBaHUM y PI3HHX CHCTEMax
KepyBaHHs TPAaHCHOPTHUMH 3acobamu. Ili cHCTEeMH MOXXYTh BHUKOPUCTOBYBATHCS
PI3HUMHU JIepKaBHUMHU YCTAHOBAMH, ITYHKTAMH KOHTPOJIIO MIBUAKOCTI TOIIO.

OO0'eKTOM JOCIIKEHHS € METOJM IITYYHOI'O 1HTEJIEKTY, SIKi BHKOPHCTOBYIOTHCS B
ITOPUTMAaX CETMEHTAIIIT Ta PO3Ii3HABAHHS HOMEPHHX 3HAKIB.

Metoro poboTu € po3poOka Ta BIPOBAIKCHHS QJITOPUTMY BHSBICHHS Ta
pO3Ii3HaBaHHSA aBTOMOOLIBHUX HOMEPHHX 3HAKIB Ha 300pa)kKCHHIX PEabHUX CIICH 32
JIOTIOMOT'OI0 anapary MTYYHUX HEUPOHHUX MEPEK.

2 MeTtoau po3nizcHaBaHHSI HOMEPHHX 3HAKIB

Jns BUABNCHHA Ta PO3IMi3HABAHHS HOMEPHHX 3HAKIB BHKOPHCTOBYETHCS 0arato
pizHEX MeToniB. PosrmsHeMo neski 3 HUX: MeTox Biomu-/[)koHca 1 MalImHy OMOPHUX
BEKTOPIB.

Metoxn Biomu-J{»oHca, HOro HENONIKOM € Te, M0 Ipu KyTi Haxwity Oinpme 30
TpamyciB TOUHICTb i €PEKTUBHICTD METOY 3HAYHO 3HIKYETHCS [1];

OnopHa BEeKTOpHA MaIlIWHA, OCHOBHUM HEIONIKOM SKOI € Te, [0 BOHA ITiIXOAUTh
JMIIe s pOo3B'A3yBaHHSA 3a1a4 3 2 KIIacaMH.

VY cBolo Uepry, 3ropTKoBi HEHPOHHI MEpeXi MOKa3yloTh HalKpalli pe3yabTaTH It
po3mi3HaBaHHSA 00’€KTiB Ha 300pakeHHAX. Y 3B’s3KYy 3 UM B JAaHid poboti Oyio
BHUpIIICHO BHUKOPHUCTOBYBATH 3TOPTKOBI HEWPOHHI MeEpeki Ui BHUSABICHHS Ta
po3mi3HaBaHHSI HOMEPHHUX 3HAKiB aBTOMOOLUIIB ITiJ] pI3HUMH KyTaMH HaXHIIy Ta OIyMy.

3 3aranbHe pimenHs 3agayi

[Mpouec po3B’sa3aHHs 3a1a4i pO3ITi3HABAHHS aBTOMOOIIEHOTO HOMEPHOT'O 3HAKY ITPU
B’{3/1i /10 aBTOMHIKH, B 3arajbHUX pHCaX MOXHA IPEICTABUTH Yy MOCIHIJIOBHOCTI
HACTYITHHUX KPOKIiB, MOKa3aHUX Ha pucC. 1.

Po306UTTs BIIEO-TIOTOKY HA KaJI

CermeHTaiss HOMEDHO]I IUTACTHHH
Bunyuennst ¢pparMeHTa 3 HOMEPHOIO IIACTHHOIO

TTomepeaasa 00poOka BupizaHoro hparMeHTa

Knacudikamnisi cerMeHTiB HOMEPHOT IITaCTHHH
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Puc. 1. 3aranpHa cxema po3B’si3aHHA 3aj]adi pO3Mi3HABAHHS aBTOMOOLIEHOTO
HOMEPHOTO 3HaKy
Jus cermenTamii HOMepHMX 3HaKiB BHKOpucTOBYeThCs U-Net SNS, apxiTekrypa
Mepexi moka3aHa Ha puc. 2.

input
image o w- >
tile

output
segmentation

} ; map
1 =

=» conv 3x3, Rel.U
copy and crop
# max pool 2x2
# up-conv 2x2
onv 1x1

Puc. 2 — Apxitekrypa mepexi U-Net.

Ha puc. 2 xoxeH cHHIN KBaJpaT BiAMOBiIae KapTi OaraToKaHAJIHHHUX BIIACTHBOCTEH.
KimpkicTh KaHaNIB TOKa3aHO Yy BEpXHIH dYacTuHI KBajparta. Po3mip BKa3aHoO B
HIDKHBOMY JTIBOMY Kparo KBajapara. bimi KBaapaTH € KOMISIMH KapTH BJIACHOCTI.
CTpiTKy IPEACTABIAIOTH Pi3HI OMeparii.

ApXITeKTypa Mepeki CKIaNaeTbcs 3 MUIAXY 3BYXKEHHA (MiBOpydY) 1 NUIAXY
posumpeHHs (mpaBopy4). LInsx 3BYXKEHHS € THIIOBOIO apXiTEKTYpOI 3rOpTKOBOT
HelipoHHOT Mepexi [2]. BiH cknafaeTbesi 3 MOBTOPHOTO 3aCTOCYBAHHS JIBOX 3rOPTOK
3x3 3 macrynHow ¢yHkiiero aktuBailii ReLU i MakcumanbHuM 00’ eqHaHHsM (2X2
MOTYIKHICTB 2) JUIsl 3HUKEHHSI PO3A1IJIbHOT 3/]aTHOCTI.

Ha koxHOMY Kpoui 3HMXKEHHS JUCKpeTu3amii (YHKIIOHaIbHI  KaHAJIH
MOABOIOIOTECS. KOXKEH KpOK y IHUIAXYy pO3IIMPEHHS CKIAJAe€ThCs 3  orneparii
IiIBUILCHHS TUCKPETH3alli{ KapTH BIACTHBOCTEH, 32 AKOIO CIIYIOTh 3rOpPTKa 2X2, 110
3MEHIIY€E KUTBKICTh (PYHKIIOHATHHUX KaHATIB, 00'€HAHO 3 BIAMOBINHO 0Opi3aHOIO
KapTOIO BIIACTHBOCTEH 13 CKOPOUYSHHS NIIAXY, ABi ckimaaku 3x3, a motiM ReLU.
OO0pi3ka HeOOXiHA Yepe3 BTPATy TPAHUYHHUX ITIKCENIB 3 KOXKHOIO 3TrOPTKOIO.

OcraHHI Iap BUKOPHCTOBYE 3ropTKy Ix1 Juis BinoOpakeHHsS KOXXKHOTO 64-
KOMIIOHEHTHOT'O BEKTOpa O3HaK Ha OakaHy KilbKicTh Kiacis [2-3].

HamamryBanHs Mepexi 3AiHCHIOETBCS IUIIXOM oOumcieHHs Koedimienta Jica
(Takoxx 3BaHOTO KOedimienTom CopeHcena-Jlaiica) abo koedimieHTa MOMIOHOCTI
XKakapa [4], sikuit oKa3ye Mipy MOAIOHOCTI — Y [BOMY BHIIAJIKY TIOKa3y€ Mipy TUIOII
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MIPaBHUJIHHO NIO3HAYCHI BiIPi3KH (BiAHOIIECHHS IUIOMI IEPETHHY A0 TUIOII 00’ € THAHHSA),
namani IoU (Intersection over union) [5].

Bxin HefipoHHOT MepeKi — 1ie 300paKeHHS peabHOI CIIeHH, Ha SKill € HOMEpHUH 3HAK
aBToMoOuT. [Ipukian BXiqHOTO 300payKeHHS Ha pHC. 3.

Puc. 3 — 300pakeHHs, [0 HAAXOAUTh Ha BX11 HEHPOHHOI MEpexi.

Jist koxkHOTO 300paskeHHs Oyia CTBOPEHA MAacKa, SIKa 3aKpHBAa€ HOMEPHUI 3HAK.
Ipukiaang Macku amst 300pakeHHsI Ha pHC. 3 MOKa3aHo Ha puc. 4.

Puc. 4 - Ilpukiag Macku, HAaHECEHOT Ha BXiJl HEHPOHHOI Mepexi

Ha Buxoni HeHpoHHOT MepeXi OTPUMY€EMO MacKy, MOTIM, HAaKJIaJarouH ii Ha BUXIJTHE
300paXKeHHsI, OTPUMYEMO 300paKEHHsI 3 CETMEHTOBAaHNM HOMEPHHUM 3HAKOM, PHC. 5.

BH 6777 CH

Puc. 5 - 300paxxeHHsl, OTpUMaHe Ha BUXO0/1i HEHPOHHOI Mepexi

BucHoBku

Y po0OoTi pO3MIISHYTO BIACHUN alroOpuT™M po3B’s3aHHs 3amadi. Cucremu
pO3mi3HaBaHHS HOMEPHHX 3HAKIB BHKOPHCTOBYIOTHCS JJISI KOHTPOJIO 3a B'{370M i
BHUI37I0M TPAHCIIOPTHHX 3aC00IB 3 TEPUTOPII MiIIPHEMCTB, aBTOCTOSTHOK, KOHTPOJIIO 32
TPaHCIIOPTHUM HOTOKOM.

3po0aeHo aHANITHYHUHA OTJAJ ICHYIOUMX METOMIB Ta MPOTPaAMHHUX CHCTEM JUISA
po3mizHaBaHHS aBTOMOOUTEHMX HOMepiB. [IpoBeneHO iX NOPIBHSUIBHMN aHANI3,
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BU3HAUYCHO ITEPeITiK IPOrpaMHUX IPOAYKTIB, IPUAATHUX I BUPIIICHHS IEBHOTO KOJIa
IUTHOBHUX 3aBAAHB IIOJI0 PO3Ii3HABaHHI HOMEPHHUX 3HAKIB.

VY po6oTi TOCTiIKY€ETHCSI MOKIIMBICTH BHKOPHCTAHHS IITYYHIX HEHPOHHUX MEPEXK,
a TakoX ix aHcaMOmiB K eneMeHTIB kimacudikarmii. [lopiBHATBHHNA aHANI3 PI3HUX
apxiTeKTyp Ta poO3MipiB KOMITETiB Ja€ 3MOTy 3poOUTH OOIpYHTOBaHHU BHOIp
KJI1acU(]IKyI04Oro eeMeHTa B 3alPOIIOHOBAHOMY aJITOPUTMI PO3ITi3HABaHHSI.

Pesynbrati OTpEMaHO Ha 0OpaHKX 3pa3Kkax aBTOMOOITBEHUX HOMEPHHUX 3HAKIB, SIKi €
Y BIIKPUTOMY JOCTYTIII.
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Abstract. Analysis of existing solutions for online IT education showed that
despite beeing full of different proposals it is not free from several problems to
solve. This paper introduces solutions that should help to improve the IT
education in Ukraine.
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1 Beryn

Bararo mroneit xouyTh BUMTHCS a00 TIpaIfoBaTH OHJIANH, aie Ieil BapiaHT Mae P
oOMexeHb, HapUKIaJ, 6araTo AoCBimdeHNX (haxiBLiB 3 iHOPMAMIHHIX TEXHOIOTIH
MOJXYTh TPOBOJANTH HACTABHUIITBO JUII CTYACHTIB OHJIAITH, ajie BOHM HE MAlOTh 4acy
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Ha CTBOPEHHSI MacoOBOTO OHJIAHH-Kypcy, sIkuil Oy/ae omyOniKOBaHWI Ha MOIYJISIPHUX
OCBITHIX IUIaTdopMax. BinnosigHo, icHye mnoTpeba THYYKHMX pillleHb 3 HOBHHM
CIIEKTPOM TOCITYT JUIsl OHJIaifH-HaB4YaHHs B ramysi [T.

2 AHaJi3 npeaMeTHoi odJacTi

Cucrema oprasizarii HaBYaHHSIM — IIe TIporpaMHe 3abe3redeHHs a00 BeO-TeXHOIOT i,
sKa BUKOPHCTOBYETHCS JUIS IUIAHYBaHHS, pealli3awii Ta OI[iHKH KOHKPETHOTO MPOLECy
HaBuaHHsA [1]. BoHa BuUKOpHCTOBYeTBCS U TpakTWk €learning i, y sarajibHOMY,
CKJIaa€ThCA 3 IBOX CIIEMEHTIB: CepBepa, KU BUKOHYE 0a30BY (DYHKIIOHATBHICTD 1
KOPHCTYBaIlbKOro  iHTepdeiicy, SKHM KepyiTb IHCTPYKTOpH, CTYIOEGHTH i
anMiHicTpaTopu. Sk TpaBWIIO, CHUCTeMa YIOPaBIiHHA HaBYaHHAM 3a0e3neyye
IHCTPYKTOpa CIIOCOOOM CTBOPEHHS 1 JOCTaBKM KOHTEHTY, MOHITOPHUHTY YdYacTi
CTY/ICHTIB 1 OIIHKM BUKOHAHHSI 3aBaaHHst [1].

Amnani3 icHylO4MX Ha pHHKY pimieHs [2, 3] moka3as, mo OGiIbIIICTh MPOAYKTIB 200
HE BOJNIOAIFOTE yciM HeoOximamM miast [T-daxiBig ¢QyHKIIOHANTOM JaKOHIYHOT
opraHisamii MEHTOpPCTBa, a00 HE MAalOTh 3pYYHOrO iHTepdelcy sl MepeBipKU
Npane3faTHOCTi CTBOPEHOTO CTYACHTOM KOJY.

3 IMocranoBka 3axaui

Merolo pochijpkeHHs € po3po0OKka CUCTeMH Uil OpraHizailii OHJaWH KypciB
a/IaliTOBAaHUX JUIs NOTpeO ranysi iHpopMariiifHUX TeXHOJIOTIH.

4 3anponoHoBaHuii Bed 101aTOK

Juist peanizanii GyHKI[IOHATY 10JaTKy BUKOPHUCTOBYEThCS CTeK TexHouoriit LAMP [4,
5]. Apxirextypa Be6 momarky (Puc.l) BuOymoBaHa TakuM YMHOM, 1100 3a0e3meunTH
NOEJHAHHS IHTErPOBaHMX OHJIAMH pelakTopa KoY Ta BiIeO IUieepa 3 )KUBUM JOCTYIIOM
JI0 apxiBy YpOKIiB IpHAGaHOTO KOpUCTYBadeM Kypcy. KoHIenTyanbHa cxeMa NpPOeKTy
(Puc.2) no3Boisie cTBEpKYBATH, IO HE3BAKAKOYHM HA CKJIAJIHICTD TAKOTO MOEIHAHHS
ANITOPUTM B3a€EMOJII PI3HUX TIPYH KOPHCTYBadiB y 3aCTOCYHKY € IHTYITUBHUM Ta
NPO30PHM Y HAJAIITYBaHHSX.
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— CONTROLLERS —

PHP page

HTTP:#

HTTP request

DOMAIN /
DTO
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Puc. 5. ApxiTektypa Beb 3aCTOCYHKY
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e

o
[

Puc. 6. KonnenryansHa cxema

losnoBHa cropinka mnpoekry (Puc.3) memoHcTpye IHTYITHBHICTH iHTepdeiicy Ta
BIATIOBITHICTh Cy4aCHUM BHMOTaM IIOJI0 SIKOCTI JI0CBiTy KOPHCTYBada MpH B3a€MOJIIT
3 gonatkom [6].
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Learning Platform

Learning platform

4 bundles 7 courses More than 9.75 hours of classes

Explore our bundles

Desktop
programming

" Desktop programming Low level Web Web fulstack -

Leam the most used Learn low-leve Lear the most used Learn all about front
ianguages for deskto tanguages like C, C » anguages for web... end and back-end
Purchased Purchased Purchased 9999

Puc. 7. [lnzaiiH ronoBHOi CTOPiHKH 3aCTOCYHKY

3a paxyHOK IHTETPOBAHOCTI PEAAaKTOpa KOAY MECHTOP MAa€ MOXKJIHMBICTH OIIHIOBATH
BUKOHAHE 3aBJaHHs 0e3 MOTpeOu 3BEPHEHHS 10 30BHIIIHIX PECYPCIB 3 METOIO 3ayCKY
KOJly. 3arporoHOBaHe PillIeHHs TO3BOJISIE, Y TOPIBHSAHHI 3 iICHYFOUMMH, CKOPOTHTH 4ac
Ha BUKOHAHHS Ta INEPEBIPKY 3aB/aHb, 1[0 € aKTyaJbHOIO INEPEeBarolo sl raiysi
I[IILOBOT'O 3aCTOCYBAHHSI.

BucHoBku

3anpornoHoBaHM BeO OAATOK € aKTyaJbHUM JUI JAaHOTO dacy Ta JOIIOMOXKE
pO3BHBAaTH Ta MOKpamryBaTu cydacHy cdepy IT ocitm B VYkpaiwi. [logamermri
JOCIIIJKEHHS TIOJISATAl0Th Y JOAABAaHHI MEHTOPCHKHX IHCTPYMEHTIB Ul JJOIOMOTH
OHJIAMH.
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AHoTanisi. Po3pobuti MoGinmpHUN nojaTok «[IoMiYHHK BHKIIagavay, IO Ja€
MOXIIUBICTh BiIAJICHO KEpyBaTH POOOTOI0 PO3KIAAY 3aHATh, OLIHKAMH, Ta
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mobile application
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Abstract. To develop a mobile application "Teacher's assistant" that al-
lows to remotely manage the work of the class schedule, evaluations, and
replacements of classes. An-droid Studio software was used to model this
system.

Keywords: Timetable, Java, Android.
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1 Beryn

CporoHIIIHIH AEHB € 9aCOM HAYKOBO-TEXHITHOTO MPOTPECY, AYKE CKIATHO YIBUTH
co0i XUTTA i MOOYT Cy4acHOTO CyCITiTbcTBA 0€3 BUKOPUCTaHHS MOOITHHUX IIPUCTPOIB.
[IpuCKOprOETBCST PUTM  KUTTS, pPa3oM IPUCKOPIOETbCA 1 MpOLEC CTBOPEHHS
CYCITBCTBOM TEXHIYHUX HOBHHOK UTSI CBO€1 3pyIHOCTI. B3sITH, Hanpukiax, MoOiTsHI
TenepoHn. MH KOPHCTYEMOCS HHMH BCIOJM — BIOMa, B MOi3NIi, Ha poOOTi, Ha
BiqmounHky. lle 3py4HO 1 MOXKHa HaBiTh CKa3aTH KoMm¢opTHO. OUeBHIHO, IO
MOOiTEHUI TenedoH Bke MaBHO IepecTaB OyTH MPOCTO 3aCO0OM CITUTKYyBAaHHS.
3BuuaifHa pPO3MOBa dYepe3 TeNe(GOH IIOCTYHNOBO CTA€ IPYTOPSIHOI (YHKLIER,
3HHUKAIOYH B BEIMYC3HOMY HaOopi QYHKIIIH, 110 peani3yroThcs MOOUTHHIM Terae(hoHOM
BiH cTaB 0araTo()yHKIIIOHAIEHUM TIPHCTPOEM, IO IO3BOJISIE JIOJUHI KOPUCTYBATHCS
NPAKTUYHO BCiMa Cy4aCHUMH TEXHOJIOTISIMH.

Ha croronninmHiif JeHp BHKIAAa4 IIKOIM CTUKAETHCA 3 MPOOJIEMOIO OpraHi3arii
3aHATh NUCTAHLIWHO, B HAC 4ac KOJM Y4eHb HE MAaE€ MOXJIMBOCTI NEPEriIHYTH
3aBJAHHA a00 X SIKe 3aHATTA YM 3aBJAHHS 4YeKae HOTo 3aBTpa, JOAATOK «IIOMIYHHK
BUKIIaJa4a » 3 JIETKICII0 3MOXe B [BOMY IOMOITH, OCKIIBKH BHKJIagad MOXKe
HaJAIITYBaTH PO3KJIax abo K 3aBIAaHHS Ha NMEBHUH 4yac I 3MIHCHUTH PO3CHIKY IS
YYHS JI¢ BiH CIIOKIHO MO OTPHMATH OIOBIIICHHS Ta 3HATH , IO MO0 YeKae 3aBTpa
. HaBuanns 3apa3 motpiOHe BCiM 1 y BHKIIalada TaKOX € CIIPAaBH 1 MOTpiOeH gac mis
TOTO 100 MiATOTYBATHCH JI0 TOTO UM IHIIOTO 3aHATTS, 1 00 HE 3aIUTYyTaTUCh y CTIPaBax
e JOaTOoK 3 JISTKICIIo0 Oye JOMOMaraTé Ta ONTHMi30BYBaTH POOOTY .

AxtyanpHICTE poOoTu. Ha maruiit MOMEHT BCi 3aiiMarOThCsl ONITUMI3AIli€F0 HABYaHHS,
mo6 B y4HS Ta CTyIeHTa OyB JOCTYII IO MOTpiOHOI HoMy iH(popmamii B Oymb-aKkuit
3py4YHHil A HBOTO Yac a TaKOXX HArajJyBaHHSA NpPO Te 4M iHINe 3aBmaHHA. [{is
BHKJIaJIa4a II¢ MOXKJIMBICTh TOJIETIIUTH c0o0i poOOTY 3 YIHAMHU.

Mertoro po6oTH € po3poOka MOOLTEHOTO MOJATKY SKHH JOMOMOXKE ONTHMIi3yBaTH
HaBYaHHs, Ta POOOTY 3 YUHSIMH.

2 IMousarra i MmoxkauBocTti «IIoMiYHHK BUKIaga4Ya»

MoO6isIbHI 10JaTKK BXKE OXOIMIM NPAKTHYHO yci chepH KUTTS, BOHU JOTIOMaraloTh
KepyBaTH IIOMOM, (iHaHcamu, yacoM. ICHye ayxe OaraTo JOJAaTKiB Ta IHTEpHET
pecypciB Juist ONITHMI3alli] HABYaHHS, aJie BC1 BOHM BUKOHYIOTB JIUILIE SIKYCh OZHY IIEBHY
ponb. Jlonarok «[lomiuHMK BHKIanada» e CBOepiHa 30ipka sika BMillye B coOi
HAMBAKJIMBIILI €JIEMEHTH I ONTHMI3alii HaBYaHHs, TakKi SK PO3KJIAA 3aHATh Ta
MOXIIMBICTbh HOT0 3MiHH, PO3CHJIKA MIXK YUHSIMH Ta 1X OaTbKaMu, JJOCTYII IO TECTIB Ta
3aBAaHb. | Bce 1e 3i0paHo B OAHOMY J0JaTKy, HE MOTPiOHO Oyne MPOBOIUTH Macy
peecTpalliii a TUIBKH OJHY 1 OTpUMAaTH JOCTYI JI0 BCHOTO KypCy.

Orxe, 32 JOMOMOTOI TaKOi CHCTEMH MOKHAa €KOHOMHUTH 4Yac, IiIBUIIYBaTH
e(eKTHBHICTh BUBUYEHHS 1 KOM(MOPTHHUI Yac I TPOBEACHHS 3aHATS.
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3 Buoip npoaykry AJs1 MOAeJIOBAHHSA

Jlnst po3poOku momatky BuOpaHo mporpamue 3abesmederns Android Studio[2]
Cepenormmie po3pobku Android Studio BuzHAHO HaNMOMYJSAPHIMION i 3pYYHOIO
mIaThopMOoIo st po3poOKH i TecTyBanHs moaaTkis Ha Android. Google pospo6uia e
mporpaMHe 3a0e3NedYeHHs 3 BENWYe3HHMM HaOOpOM IHCTPYMEHTIB ISl CIIPOIICHHS
mporiecy po3poOKH MOOUTHPHHX MOMATKiB. Y TOPIBHAHHI 3 TOMEpPEAHIM CII0COO0OM
CTBOpEHHS JONATKiB B cepemoBuImi po3pobku Eclipse, mporec craB mpocrime i
muHaMigHime. L{e cramocs 3aBASKHM MOSBI MOKIJIMBOCTI 300pa’kaTH TOJOBHI pobodi
SJIEMEHTH B CaMiil CTPYKTypi CTBOPIOBAHOTO JOJATKa, IO JIO3BONWIO e(eKTHBHiLIe
MiTIATA 10 po3poOKH. PO3pOOHUKN BUOUIAIOTE MOKIIMBICTE HEPETIALY B pEATEHOMY
yaci BCiX 3MiH npoekTy. Tak camMo cepeoBHIIe TO3BOJISE PO3POOIITH IPOTPaMH IS
pisaux Bepciii Android[3]. 3aBmsikd HOBMM BOYIOBaHMM IHCTpYMEHTaM Ta
JOOoTpamoBaHHs iHTepdeiicy KopucTyBada npolec B3a€MOJIl 3 CEpPEIOBUILEM CTaB B
pasu 3pyunime Eclipse. B Haciiok 4oro HamucaHHs KOy CTauo OLIbII PalliOHATBHO,
10 TO3BOJIMJIO JIETKO OPi€EHTYBATHUCS MPU PO3pOoOIli BEIHKUX 32 00CATOM MPOCKTIB. €
(hyHKIIS IepeTATyBaHHS (QYHKIIOHATHHUX €JICMEHTIB B caMiii Iporpami, oo CIpoIIye
penaryBaHHs iHpopManii. OTxe, depes Te LIO NpOrpaMa Ma€ BEIHMKHH CIIHCOK
noTpibHOTO O0NaHAHHS, IO IMITYE peanbHe i 6e3miy QyHKIiH, Oymo oOpaHO came 1e
CEepeIOBHILE PO3POOKH.

BucnoBok

B pesymbrati poGotu Oyne pos3pobieno Tta mportectoBano Android momatok
«[ToMIYHUK BYMTEINISI», IKUH OY7e 3a0BOJILHATH BCI BUMOTH Ta MOTPEOU CydacHOIro
BHUKJIaa4da Ta IIOJICTIIUTH OHTI/IMi3aHiHIO HaBYaJIbHOI'O ITPOLECY.
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MopaesroBaHHS cMCTeMH TPaHCchepy
AAHUX Y XMapHe cepeloBHUILe
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AHoTanisi. B po60Ti J0CTiKY€EThCS MOJIENTh XMApHUX OOYUCIICHBD i3 PIlICHHAM
IUTs IeHTpastizanii 300py Ta 30epeskeHHs AaHuX. L[ € mepm 3a Bce pilieHHIM,
IUTSL TAKUX CTY>KO 9M MOCTYT, SKi MalOTh 0arato mocTa4ajibHUKIB iH(popMamii y
pI3HMX peTioHax, Ta XOTiJIM O BUKOPHCTOBYBAaTH XMapHi 00UYHCICHHS 11 300Dy,
aHaNi3y Ta MPaBUILHOTO NEPETBOPEHHS JAHUX i3 MOXKJIMBICTIO BUKOPHCTaHHS
€JIMHOTO CXOBHIIIA.
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Modeling of data transfer system
into the cloud environment
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Abstract. We exploring a cloud computing model with a partial solution for
transferring data securely from the data providers to the cloud considering the
criticality and sensitivity of the data, performance unpredictability and different
types of transformations. This model is primarily a decision for some of the ser-
vices having plenty of data providers in different regions that would like to use
cloud computing to collect and transform data correctly with the ability to use
single data storage.

Keywords: cloud migration, data storage, computing technology, Azure.
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1 Beryn

B TemepimmHii dWac coOIiyM CTHKAa€ThCS 13 PAOOM BHKIHKIB, IO HOCITH
pi3HOMaHITHHI XapakTep. 3BayKarouu Ha enoxXy iH(popMariitHuX TeXHOJOTIH nesKi i3
HUX MOYXHA BUPIIITUTH.

XMmapHa Mirpamis — ¢ Tpomec NepeMillleHHs TaHuX, mporpam abo iHIIX
eleMeHTiB y xmapHe obumcimoBambhe cepemosumie [1]. Ile oamH i3 ToMOBHHX
JOCATHEHBb Y cepi 0OYNCITIOBANBHOI TEXHIKH, SIKUH MOJKE NPHHECTH DPIIICHHS IS
MIBUJIKO 3POCTAIOUMX 1 HE3AICKHHUX BiJ PETrioHy IIOCIYr, a TaKOX EKOHOMIKH
00YHCITIOBANIBHOI TEXHONOTIT. OCKINBKY TEXHOJIOTiS pO3BUBAETHCS, BOHA CTHKAETHCS 3
OaraTpMa mpoOiIeMaMu, TAKHUMU K Oe3NeyHe TIepEeHECeHHS TaHUX BiJl IOCTaYaIbHHUKIB
JAaHUX JIO XMapH, BPaXOBYIOUH KPUTUYHICTH 1 9yTIUBICTH JaHUX, HenlepeadadyBaHiCTh
MPOAYKTHUBHOCTI Ta Pi3Hi THITH IIEPETBOPEHB.

2 MoaeaoBaHHS CHCTEMH

VY 3B’s3Ky i3 CTPIMKHUM PO3BUTKOM TEXHOJIOTIH Ta aKTyali3alli€l0 OHJAWH MOCTYT 1
MPOLIECIB, IO CTalNO0 HEBIJEMHOI0 YACTHHOK JKHUTTS, TaKOX PSAOM IIEPEHIKOJ,
3BaKAIOYM Ha MOTOYHHMH CTaH peueid, Bce OUIbII 3HAYYLIMM € 3JaTHICTh Oi3Hecy
npaloBaTH B 0e3nepeOiiiHOMY Ta 3aXHIIEHOMY PEXHUMI.

MeToro poOOTH € CTBOPESHHS Ta pO3pOOKa MOJIENI CUCTEMH, IS [ICHTPAIi30BaHOTO
300py Ta MEpPEeHECCHHS MAaHuX. PilICHHS MITKOM MOXKe MiTiHTH sk amst chepu
COLIaJIbHUX MOCJIYT, TaK 1 JUIsi KOMEPLIHHUX CEepBICiB, 0 Yy MPUPOJI CBOET AisIIBHOCTI
OTPUMYIOTb JIaHi 13 Pi3HUX JPKEpel, sIKi MOXKYTb BiJPI3HSATHCS SIK reorpadivHo, Tak i
CcTpyKTypHO. TakoX aHai3yeTbCsi NPOJIYKTUBHICTH CHCTEMHM Ha TPbhOX eTarax,
3Ba)KAI0YH Ha MOKIIMBY BEJIMKY KIJBKICTh HEPIIOKepell, 00’€MY BXiHHUX JaHHX, Ta
MIBUIKOCTI mepenadi inpopmarii. 3a manumu Simmert et al. [2], memami wacrime
HIANPUEMCTBA CTUKAIOTHCS 3 HOBUMH Oi3HEC-TIpOOIeMaMHt B pe3yJIbTaTi IPOrpecyodol
rinobanizanii, MacitTabHOI KacToMizalii Ta KOHKYPEHTHOTO €KOHOMIYHOTO KJiMaTy.
Bumorn 1mom0 CKOpOYEHHS TEPMIiHIB JOCTaBKH, Oulbll  e(pEeKTHBHUX 1
AaBTOMATH30BaHMX MPOLECIB, KPaIIOl SKOCTI Ta IHIUBIIyalbHUX TOBapiB MITOBXAIOTh
CepBiCH Ha 3MIHHU.

HaBeznena cxema BifoOpaxae MOXJIMBICTh aBTOMAaTH30BaHOTO 300py iH(popMariil
Bin 1 mo N mkepen, i3 mMpOMDKHHAM eTamoM TpaHcpopmallii, Ha SKOMY OYyIyTh
3aCTOCOBaHI JIOCTYITHI MEXaHi3MHU JUIsl CTPYKTYpYBaHHS Ta O0OpOOKH JiKepen, Micis
4Oro, B MOJAJbIIOMY, Ha OCHOBI IOTOYHMX NOTped Ta Iijel, Oyle HPHUIAHATO
BIJITIOBIIHE PIllICHHS 10 30epEeKEHHIO Ta aHaIi3y oTpuManoi indopmariii (Puc.1).

Ha pucynky 300paxkeno: Data Sources (ix 1 no N) — mkepena gaHux Jjis Hamioi
MOJIe, 1€ MOKe OYTH K OJHe, Tak 1 Kinbkocti N; Data Transformation — npomisxamuii
eTan, Ha SIKOMY 3TiIHO MOTOYHHX BHMOT, Ta 3 JOIMOMOTOI0 ICHYIOUMX CEpBICiB
XMapHOTO CepesoBHINa, TOTYEMO JaHi st mojaneimux eramiB; Data Warehouse
(CxoBumie nanux abo xopmopatuBHe cxouine jganux (EDW)) — me cucrema, sika
ob'eqHye maHi 3 pi3HUX JDKEpeNn B €IuHe, Uil MATPUMKH aHami3y [aHUX,
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IHTEJIEKTYaIbHOTO aHAI3Y JaHUX, IITYYHOTO iHTeNeKTy (Al) Ta MalIMHHOTO HaBYAHHS
(ML). Takox, € 3Mora 3amycKaTH aHAJITHKY Ha BENHYE3HHX oOcsrax (merabaitax)
ICTOPHYHUX TaHUX TAKAM YHMHOM, SIK HE MOXe cTaHaapTHa 06a3za nanux; Data Lake -
CXOBHILE JaHUX, W0 30epiraloTbcsi B HaTypaJbHOMY (GopMaTi, 3a3BHYail (ainy,
BKITIOYAIOYM HEOOpOOJEHI KOmii BHUXIJIHUX CHCTEMHHX JaHWUX, NAaHUX [aTYUKIB,
COLIaJIbHUX JAaHUX.

Data Warehouse

Data Transformation

Data Sources

Data Lake

Data Integration/ Transformation/ Orchestration

Puc. 8. Cxema mMexaHnizmy 360py, IpOMixKHOT TpaHC(OpPMAILIiT Ta TOAATBIIOr0 30epiraHHs JaHUX
3 JIOTIOMOTOI0 HAIIOT MOZEII.

BucnoBok

3aBIsKd XMapHUM TEXHOJIOTISIM, € 3MOra 3MOJCIIOBATH Ta PO3POOHMTH IPOTrpaMHe
3a0e3neveHHs, 110 Oyae Oe3rnevHo Ta aBTOMAaTU30BaHO 30epirat, Ta 0OpoOJISITH 1aHi.
Y poboTi cTBOPEHO Ta PO3POOIICHO MO CHCTEMH, JIS IICHTPAIi30BaHOT0 300py Ta
nepeHeceHust (Tpancdepy) maHmx. BapTro TakoX 3a3HAYMTH, BEIHUKHHA CIEKTP
MOXITMBOCTEH IOIANBIIOr0 aHaNI3Y AaHUX, JUIS IPUHHSTTS PillIeHb, SIK KOMEPLiHHOTO,
Tak i comiampHOrO Xapakrtepy. JJOCTYIHICTh Ta JIeTKe MacuITabyBaHHS MPOAYKTY, €
TaKOX HEBIJI’€MHOIO MepeBaroxo.
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AHaJIi3 MeTOAIB NMOIIYKY OANHAKOBHUX 300pakeHb

Lixyn Onekcanup
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AHoTanisi. B matepianax HaBeneHO po3poOJeHY CTPYKTYpy aBTOMAaTH30BaHOI
CHUCTEMH TOIIYKYy 300paxeHb. TakoX BHKIAACHO aHANI30BaHI METOAM 1
TEXHOJIOTii A PEeBEpPCHUBHOTO IOLIYKY 300paxxeHb. PO3IISHYTO amropuTMu
HaBYaHHS HEHPOHHMX Mepek, BU3HAUCHO OCHOBHI IEPEBary 1 HEJOJIKH JaHUX
METO/IIB.

KurouoBi ciioBa: HelipoHHA Mepexa, BiICTaHb MiXK TOUKaMH, 0a31 TaHHUX, BEJIUKI

MaCHBH JaHUX.

Analysis of methods of searching for identical images

Tsikhun Oleksandr

Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine
tsikhun.oleksandr@comp-sc.if.ua

Abstract. The materials provide the developed structure of the automated image
search system. The analyzed methods and technologies for reverse image search
are also outlined. Algorithms for learning neural networks are considered, the
main advantages and disadvantages of these methods are determined.

Keywords: neural network, distance between points, databases, large data arrays.

1 Beryn

lonenno xinbKicTh iHGopMaii B Mepexi 3poctae. Benuky yacTiHy 3 Hel CKIaIaloTh
rpadiuHi 300paXKeHHsl, i1 BIUIABOM COLIMEPEIK IX IT0YaJI0 CTaBATH IIe OLIbIIE — OTXKE
HEeOoOXiTHO TPaMOTHO iX CTPYKTYpPOBYBATH Ta PO3PI3HATH.
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Jnst eeKTHBHOTO MOUTYKY TeKCTOBOI iH(popMallii BAKOPUCTOBYIOTh NOIIYKOBHK, &
JUISL IIBUJIKOTO MOLTYKY 10 (hOTO MOKHA BUKOPHCTOBYBATH CHCTEMY, sIka 0a3yeThcs Ha
MOPIBHSHHI 300pakeHb. S[ka B CBOIO Yepry BUKOPUCTOBYE MaTeMaTHYHI METOIH, JUIs
TpaHcdopmarii, Mogudikamii Ta mopiBHAHHS 300paXkeHb.

AKTyaJIbHICTB: JIIOAUHY OTOYYIOTH HE3HAHOMI 4M HE3pO3yMisi pedi Ta 00’€KTH —
cHCTeMa IMOIIYKY OJWHAKOBHX 300pakeHb SK HIXTO Kpalle 3MOXE JIOIOMOITH
3pOMYMITH 1110 TIEpPE]] HUMH.

Mertoro maHoi poOOTH € 3aCTOCYBAaHHS Pi3HHX METOMIB MAIIHHHOTO/TIIHGOKOrO
HaBYaHHS JUIl pO3B’SI3aHHS 3aBJAHHS MMTTEBOIO 3HAXO/KCHHS OJHAKOBUX
300pakeHb.

HoBuszHa nanoi po0OoTH moJjisirac B aHalli3i Ta MOPIBHSAHHI aJITOPUTMIB MallHHHOTO
HaBYaHHS, a TAKOX Y 3HaXOJKEHHI Hale(eKTUBHILIOrO METOAY BUPIIICHHS JaHHOTO
3aBJaHHS.

2 AHaJii3 MeTo/1iB NOIIYKY 300pa:keHb

Jnst po3B’sa3yBaHHS 3aBJAHHS MOIIYKY OJHAKOBUX 300paKCHb BHUKOPHCTOBYIOTHCS
pizHI MeTonu Ta anroputMu. HaiGinbn eeKTHBHUMH Ha JaHUH Yac BHU3HAYAIOTHCS
METOAM MAIIMHHOTO HaBYaHHS, 30KpeMa HeipoHHI Mepexi. HeilipoHHa Mepexa
CHEpIIy HABYAETHCA Ha BEIHKOMY O0’€Mi JaHWX, IICIS 9OTO KOPEKTHO KIACH]iKye
00’€KTH.

BincyTHicTh BenmnKkoi KiTbKOCTI JAHUX AJISI TPEHYBAaHHS € HAaOLIBIIIO0 IIPOOIEMOI0
Juist HefiponHux Mepex. [liaxin, skuit Bupinrye npobiemy — transfer learning (TL).

[omyk 300paxkeHb 3HIHCHIOETBCS HACTYNMHHM 4YnHOM. IlojaHe y cucTeMy
300paKeHHS IIEPETBOPIOEThCS Y 0araTOBUMIpHUI BEKTOD, 3 SIKOTO PI3HUMH METOJaMH
BUIIISIOTBCS BXKJIMBI O3HAKH, CaMe 3a SIKUMH MOXKHA IOPIBHIOBaTH 300paXKeHHS 3
6a3u nanux (0asa qaHux yxe Oyje neperBopeHa y embeauur, sekrop) [1].

Jnst BIUTydeHHS O3HaK Oy/e BHKOPHCTOBYBATHCH 3rOPTKOBA HEHpOHa Mepexa —
convolutional neural network (CNN) i3 Bu3Ha4eHOI0 apXiTEKTypOIO.

Cuctema po3po0usieThest 3a qonomMororo python (ppeiiMBopKiB Uit MAITHHHOTO
HaBuaHHS. Ta Web) ta openCV.

AJITOPUTM ~ BH3HAUCHHS OJHAKOBOCTI 300paKeHb B CHCTEMi HACTYITHUH.
OIMHAKOBICTh BH3HAYAETHCS 3a JOIMOMOIOI0 IOPIBHSHHS JIBOX MAacHUBIB JaHHX.
PizHuIS Mix 300paKeHHSIM-3aITUTOM 1 300pakKeHHSIM B 0a3i JaHUX BUPaXOBYETHCS 3a
OITHIEI0 3 MOXJIHBHX (OPMYN I 3HAXOMKEHHS BiJICTaHI MK JBOMa TOYKAMH.
Minimizariss pi3HUIII — OCHOBHE 3aBAaHHSA. BekTop 3 HaWMEHINOI PI3HHUIECID €
BU3HAYAJIbHUM JUIS 3HAXO/DKEHHS PO3B’A3KY IMOYATKOBOI 3a1a4i. OCTaHHIM KPOKOM €
NePETBOPEHHS OTPUMAHOT0 BEKTOpa Hazaja y 300paxkeHHs. BOHO 1 cTaHe OCTaTOYHUM
pe3yabratoM mouryky [3].

Ha puc.1 HaBeeHO CTPYKTYpY CHCTEMH MOLIYKY 300pakeHb Ha OCHOBI BMicTy [2],
sIKa BAKOPHUCTOBYETHCS B IAHOMY JIOCITiPKEHHI.
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Puc. 1. TumoBa cucrema ToIyKy 306pakeHb Ha OCHOBI BMicTy [2].

BucnoBku

[lpoanamizoBaHo  poOOTy  BIIOMUX  QITOPUTMIB  IOUIYKY  OJHAKOBHX
300pa)KeHb, BU3HAYEHO IXHI MepeBard Ta HEJOJIKHM JJIsi BUPILICHHS MOCTAaBICHOTO
3aBJaHHs. Po3po0ieHO CTPYKTYpy MPOrpaMHOT CUCTEMH, sIKa Ma€ €JMHE MPU3HAYCHHS
— MOIIYK 300pakeHb, caMme y bOMY 11 IepeBara Mi>k KOHKYpEHTaMH.

MoOXIHMBICTh BUKOPUCTAHHSI METOJIB MalllMHHOTO HaBYaHHS, POAHAI30BaHUX B
po0oTi, He OOMEXYIOThCS TIIBKKA Ha POOOTY 3 300pa)KeHHSIMHU, BXIJIHUMHU 3allUTaMU
MOJKYTh OYTH YHCIIOBI PS/IM, BIZICO, ayIio Ta iH. 3alUT MOXKE OYTH MPEICTABICHHH K
ayJio3aruc, ik Hadip CUMBOJIIB 4K TOMY nojii0He. JlaHa po3po0Oka noiyky 300paxeHb
3Haii/le CBOro KOPHCTyBaua y pi3HHUX rajy3sx.
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Cucrema po3nizHABaHHSA JIOJACHKOI NOCTABH JJIAA
NpoQUIAKTHKH 32XBOPIOBAHb ONIOPHO-PYX0BOI0 anapary
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AHoTanmisi. B po0OOTi BU3HAYCHO AaKTYalbHICTh PO3POOKH  CHCTEMY
pO3Mi3HABaHHS JIIOACHKOI MOCTaBH JJIS MPOQUIAKTHKH 3aXBOPIOBAHb OMOPHO-
pyxoBoro amapary. IIpoaHani30BaHi NpPUYMHM BHHHUKHEHHS 3aXBOPIOBAaHb
xpebta. BkazaHo nepeBaru CUCTEMH y HOPIiBHIHHI 3 iICHYIOUHMH PilICHHSIMH.

Karwuogi cioBa: mojcpka mocrasa, CHCTeMa pO3ITi3HABaHHS, MAIlIMHHE
HaBUYaHHS, MPO(iTaKTHKA 3aXBOPIOBaHb XpeOTa.

The human posture recognition system for the prevention
of the musculoskeletal system diseases

Shpakovych Yurii

Vasyl Stefanyk Precarpathian National University,
Ivano-Frankivsk, Ukraine
yurii.shpakovych.22@pnu.edu.ua

Abstract. The work develops a system of human posture recognition for the pre-
vention of diseases in the musculoskeletal system. The causes of spine diseases
are analyzed. The advantages of the developed system in comparison with exist-
ing solutions are described.

Keywords: human posture, recognition system, machine learning, prevention
of spine diseases.
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1 Beryn

Binp y crimHi € ofHi€I0 3 HAXTTOMNPEHIINX TPUIHHH, Yepe3 SKi JIFOAN 3BepPTal0ThCS
JI0 JiKapst abo MPOITycKaroTh MHI Ha poboti. HaBiTe y miTeil MKIIEHOTO BIKy MOXeE
Oomitu cimHA. PoboTa 3a cTosIoM minmii AeHb, 0COOIMBO Yepe3 HeMpaBUIbHY IIOCTaBY
abo CHIIHHA B KpIiCJHi 3 HEIOCTATHHOIO OMOPOIO JJISl CIIMHH, € ONHIEI0 3 OCHOBHHX
NPUYMH BHHHKHEHHS OOJII0 Ta SK Pe3yJbTaT PO3BUTKY XPOHIYHHMX 3aXBOPIOBaHb
OTIOPHO-PYXIMBOTO amapary jronunau [1]. Bpaxkae surisig «EMMu» — XBOpOOIHBOI
KOJIETH 3 MAaiOyTHBOTO, MaHEKeHY y HATypajbHY BEJIUYHHY, CTBOPEHHH, LI00
NOKa3aTH, K HeMPaBWIbHE CHIIHHS LIINHA ICHb 32 ePrOHOMIYHO HE3PYYHHM CTOJIOM
MOKe BIUIMHYTH Ha mpaliBHUKiB. lLle 3actepexuBe OaueHHS OyJ0 CTBOPEHO
JIOCIITHUKaMH Ticist iHTepB 1o 3 6ubm Hixk 3000 criiBpobiTHHKAME TIpo TXHI Ipob1eMu
31 370poB’siM 1 3aHenokoeHHA [2]. CumiHHS Tepes KOMIT IOTepoM B odici TonnHaMu
NOCIIb O3HAYaE, IO Balle TyJy0 BUTATHYTO MEpel CTETHAMH, a He CKIACHO MPSIMO
Ta BHUpPIBHSHO, LIO CIPWYMHsAE BUrMHaHHA cruHU [3]. Lle BH3Ha4ae akTyalbHIiCTH
PO3pOOKH CHCTEMH, TOJIOBHOIO METOIO 5KO1 OyIe mpodiakTHKa 3aXBOPIOBaHE XpeOTa
3a JIONOMOTOI0 HABYaHHS JIIOAWHM TPaBWIBHOI oOpraHizamii po6Godoro Micus,
Oe3nepepBHOMY KOHTPOJIIO Ta MOHITOPHHTY HIOCTaBH JIFOJAUHHU MIPOTATOM POOOTH.

2 IMocTanoBka 3agaui

3aBaaHHsIM poOOTH € pO3pOOKA CHCTEMH, SIKA CKIAIaTHMEThCS 3 MOHITOPUHT -
yacTHHU (BeO-kamepa) Ta Kpoc-uiaTGOpMHOTO JojAaTKa, SIKMA B CBOK 4epry,
MICTUTHME JIEKiIbKa MOJYJIB: MOJYJIb HAaBYaHHS KOPUCTYBava, MOMYJIb HABYAHHS
CUCTEMH, MOJIYJIh MOHITOPHHTY IIOCTaBH Ta MOJYJIb CHTHaNi3amii BiIXWICHHS Bif
HOPMAaITLHOTO MOJIOKeHHA. Ha BiAMiHY BiJ iICHYIOUHX pilllcHb, CHCTEMa OyIe HE TITbKU
KOHTPOJIIOBATH, aJie 1 HaBYaTW JIIOJMHY IPAaBWIbHIM eproHomiui Ta oprasizamii
poboyoro wmicisi, Oydae Kpoc-miaTGOPMHOI0, MPOBOJUTHME CaMOHABYAHHS Ta HE
noTpedye 10AaTKOBOTO yacy abo obnagHaHHS.

3 Peasizanis cucremu po3nizcHaBaHHA

Monysap HaBYaHHS - 1€ HAOIp Kpampx pPEeKOMEHIAIliii CTOCOBHO oOpraisarii
poboyoro wmicist mpu poborti 3 TIK, 3a 10MOMOro SKOTo JIOAMHA MOXE HABYHTHCS
NpaBWIbHIA oOprasizanii po6odoro wmicus. Moaynb HaBYaHHS CHUCTEMH - 1€
QITOPHUTM, 3a JOIOMOIOI0 SKOTO CHCTEMa 3araM’siITa€ OCHOBHI TOYKH MPaBUIBHOI
MOCTaBU KOHKPETHOT JIFOJIMHU, BUKOHAHUH 3 BUKOPUCTAHHSIM 0i0110TEKH MAITMHHOTO
HaBYAHHS, SKa PO3I3HABATHME Ta 3araM’ sITOBYBaTUME 1103y JIOAWHH B MOMEHT ii
HAWKpamoro TMOJIOKEHHsI, 3TiHO PEeKOMEHHallid 3 Mepimoro Moayis. Moayib
MOHITOPUHTY BUKOPHCTOBYE BiJICOCHUTHAN 3 BeOKaMepH Ta 3a JOIMOMOTOI0 airTOPUTMY
3 MOJyJt0 HaBUaHHA [4, 5], KOHTPOJIIOBATHME BiAMOBITHICTH TIOCTABH ii MOYaTKOBOMY
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MOJIOKEHHIO. B MOMEHT BIIXMJIEHHSI IIOCTABH IPH TPUBAJIIH Ipalli 32 KOMI IOTEPOM,
crcTeMa IOBIIOMIIATUME KOPHCTYBaya BiJIIOBIIHIM CHI'HAJIOM.

Application

¥

web camera

¥

User Learning Machine Learning
Madule Madule

Actor <—|— Monitoring Module Natification Module

Puc. 1 - Onmc cuctemu

OcranHiM vacoMm mTydHui iHTenekr (Al) i mammuaHe HaBuaHHS (ML) mmpoxo
BUKOPUCTOBYIOTBCA B 0araTtb0oX IOAAaTKaX, TaKUX SK SK MOHITOPHHT IapameTpiB
HaBKOJIMIITHBOTO CEPEJOBHINA, MOHITOPHHT i KOHTPOIb IPOMHCIOBHX CHTYaIil,
IHTENEKTyaIbHUH TPAHCIIOPT, MOHITOPHHT CTaHy KOHCTPYKIIiH, OXOpOHA 3I0pOB'S
Tomo. PO3BUTOK e€JEKTPOHIKM, BOYIOBAaHOTO VIIPABNIHHS, IHTEIEKTYalbHOTO
30HAYBaHHA, MEPEKEBHX TEXHOJIOTI Ta 3B'SI3KYy JO3BOJHB PO3POOUTH HEIOPOTI
IHTENEKTyalbHI CHCTEMH. X04a I1e pO3yMHI CHCTEMH, iX 00YHCITIOBaIbHI MOKIHBOCTI
MiHIMambHI, a OT)Ke, BOHH BBAXKAIOTHCS OOYHCIIOBALHUMH MPHCTPOSMH 3
00MeKEHUMH pecypcaMu (HalpHUKIIal, MOOLUTEHI Tele(hOHN, CMapT-TOJMHHNAKH Ta MiHi-
CJIEKTPOHHI TaJKETH).

ANTOpUTM MOIYITIO HABYaHHS MPOTIOHYETHCS Peali3yBaTH Ha OCHOBI BUKOPUCTAHHS
HaliCyJacHIIINX MoJeiell BH3HAYCHHS MO3M B pealbHOMY dYaci BHUKOHAHHHX 3a
npornomororo Gidmiorekn TensorFlow.js. Ha npanuit MoMeHT € 3 BapiaHTH MOJENCH:
MoveNet, BlazePose, PoseNet. MoveNet — e HagmBUAKa Ta TOYHA MOJEIb, KA
BU3HAYae 17 KIFOUOBHMX TOYOK Tija. BoHa MOe mparroBaTa 31 MBHAKICTIO 50+ Kaapis
B CEeKyHIy Ha cydacHuX HOyTOykax i Ttenedonax. MediaPipe BlazePose wmoxe
BUSBJIITH 33 KITFOUOBI TOUKH, KpiM 17 ximrodoBux Touok COCO, BoHa Halae JOAATKOBI
KITFOYOBI TOYKH [T 00mmads, pykK i Hir. PoseNet moke BUSBIATH KilTbKa 103, KOJKHA
mo3a Mictuth 17 xmo4oBHX TOYOK. [4, 5]. Llg 6i0mioTeka NO3BOJSE 3aCTOCOBYBAaTH
METOAM IITYYHOTO IHTENIEKTY B Opay3epi ab0 OOYHCIIOBAJbHHUX TPHUCTPOSX 3
0OMEXXEHUMH pecypcaMd Ta Ma€ ICHYIOYl MOZENi Aiisi BUKOHAHHS aHali3y XOIu
JFOJMHY 3 BUKOPHCTAHHSIM METOJIIB MalllMHHOTO HaBYaHHA B Opay3epi. OkpiM mporo,
3a JOIIOMOT0I0 POrpaMHuX 3aco6iB TensorFIow.js po3apoGHUKH/KOPHCTYBa4i MOKYTh
BUKOpHCTOBYBaTH Al, He Hajacwiaroud cBor0 iH(GOpMAII0 dYepe3 CHCTeMy, SKa
MOTEHIIIHO POOUTH 11 JOCTYITHOK IJIsl CTOPOHHIX 0¢i0. Lli IHCTpyMEHTH CIIpOIIYIOTh
po3poOKy Oe3mevyHUX JOJATKIB, SIKI BIAMOBIAAaIOTh OCHOBHHM  IIPHHITUIIAM
iH(popMamiiHOT O€3IeKH, TAKUX K TOJATKH JUIST OXOPOHHU 30POB's, SKi 3UUTYIOTh IaHI
3 KIHIYHUX MJaTYUKIB, IO HOCSTHCS. |HCTPYMEHTH TakoX pOOJSATE MOXKIMBHM
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posmmpeHHs nporpam Al, 1o 103BOJIsIE MOJEPHI3YBAaTH iX NPH LBOMY 3aXHIIAI0UYH
MOBE/IiHKY/IH(OPMAIIif0 KOPHCTYBaya.

BucuoBok

TakuMm 9nHOM, Cremiaixi3oBaHHA CHCTEMa POCII3HABAHHS TOCTABH JIIOIAWHH, IO
PO3pOOIISETBCS, TOMOMOXKE 3arMo0IrTH PO3BUTKY 3aXBOPIOBAHB OHOPHO-PYXJIUBOTO
amapary JIIOJMHY, 3aBaIUTh BUHEKHEHHIO OOJIIO B CTIHHI MIPY TOBTOTPHUBAIIi poOOTI 32
xoMI” roTepoM. CHcTeMa MOKPAaIlUTh OpraHi3alifo pobOYoro Miciyl, IO CIPHATHME
MiABUIICHHIO €()eKTUBHOCTI poOOUYOTO IMpOIlecy JIF0JCH, M0 MPOBOAATE OaraTo 4acy
CHISTYH.
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InTerpoBana cucremMa aHaJIi3y eHeproBuTpaT Ha 0asi
TEXHOJIOTil iHTepHeTy peueil
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AHoTtamisi. B po0oTi po3risimaeTbess MOXIMBICTD IOKpAIIeHHS iCHYIOYOT
CHCTEMH OMNAJICHHS NUIIXOM IiHTerpamii B Hei MIKpOKOHTpojepiB Ha 0a3i
TEXHOJIOTIT iHTepHeTY peueit ESP32 s moctiiiHoro 3 300py HEOOXITHUX TaHUX
IO MapaMeTpH CHcTeMH. B nopamsmomy 3i0paHi 1aHi BUKOPUCTOBYIOTHCS IS
MOHITOPHHTY pOOOTH CHCTEMH, aHaJi3y BTpaT, aHaJli3y BIUIUBY (acagHux pooiT
YH {HIIMX KOHCTPYKTUBHUX 3MiH OyIiBJI Ha CHEPrOBUTPATH.

Kurouosi cioBa: 10T, cucrema aHamizy.
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Abstract. The work considers the ability of improving and expanding of the ex-
isting heating system with integrated ESP32 microcontrollers based on Internet
of Things technology. That provides ability for constant necessary data collection
about system parameters. In the future, the collected data is used to monitor the
system state and main parameters, analyze heat losses, analyze the impact of fa-
cade works or other structural changes of the building on energy consumption.
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1 Beryn

VY Ham Yac CHCTEMH OIAaJeHHS A NPUBATHUX OYAWHKIB CTalOTh BCE OLIBII
IHTEJIEKTyalbHIMU Ta e(EKTHBHHUMHU 3aBISIKH 3POCTAIOYAM MOMKIUBOCTSM TaKUX
CHUCTEM, K «pO3yMHHI OyOMHOK» a00 BIPOBAKEHHIO IHTEIPOBAHMX MIKPOCXEM B
CHCTEMH OMaJeHHs 3/ TOKPAIICHHS aBTOMAaTH3allil CHUCTEMU Ta IOKpAIICHHS
KOHTPOJIIO HaJ BCiMa IpOoIecaMi.

ExoHOMIsl mocsATaeThCS 3aBASKH 3aCTOCYBAHHS PI3HOMAHITHHUX MIAXOIIB 10
MPOCKTYBaHHS CUCTEM OTIaJICHHSI, HAIIPUKIIA/l BAKOPUCTAHHS allbTEPHATUBHUX JKEPEIT
€Hepril Ta MOXJIMBOCTI aKyMYJIFOBAHHSI TEIUIA 33 IOMOMOT0K0 BUKOPUCTAHHS TEIIOBUX
OydepiB. | OCHOBHUIA aKIIEHT 3aMIIAETHCS 32 ABTOMATH3AI[IEI0 BCHOTO MPOILIECY, IO
Jla€ MOXUTUBICTD MOKPAIIYBATH, ONTHMI3yBaTH 1 TAKUM YHHOM JOCSTaTH EKOHOMII.

2 IMocTanoBa 3agaui

MeTo10 ILOTO NPOEKTY € CTBOPSHHS IHTEIPOBAHOT CHCTEMH aHaNi3y €HEpProBUTPAT
JUISL CUCTEMH OTIAJICHHS 3 TEIUIOBUM Oydepom Ha 6a3i TexHoorii «IHTepHeTy peueii»
JUIsL OUIbII e()EeKTUBHOTO PO3pPaxyHKy TEIUIOBTPAT, MOCTIHHOTO MOHITOPHUHIY BCi€l
cucteMd. TakoX BUKOPHCTOBYIOUM MOXJIMBICTh 30C€pEKEHHS NaHMX B XMapi
3a0e3Me4nTH HadiHHUIA TOCTYN A0 iICTOPUYHKX JaHUX BCIX MEepelaHuX MMOKa3HUKIB JUIs
Nno0y/I0BH IPOTHO3HHUX MOJIEJIeH IOBEJIHKH CHCTEMHU.

3 Peanizanis

Jdnst peamizanii iHTErpoBaHOi CHCTEMH OOpPaHO CHCTEMY OIAJCHHS 3 TEIUIOBUM
Oydepom 3 TBOMA JKepeTaMH TEIUIOBOI SHEPTii:
1. Koren enekTpu4yHMi 3 aBTOMATH30BaHMM BKJIIOYECHHSIM B TOJIUHU HIYHOTO
Tapudy OIIaTh eIeKTPOCHePrii
2. TeeppomnanuBHHUN KOTEI

TemmoBuit Hoci#i (BOZa) IHUPKYIIOE B CHUCTEMi 3aBIIKH IPUMYCOBIH
MUPKYILALIT HacocaMH Tix ympaBimiHHAM koHTposepa TECH L-10. Kontpomep
NPU3HAYCHUH U1 KepYBaHHS TEPMOCTATHYHUMHU NpHBOJaMH. [laHens B3aemomnie 3
KiMHATHHMH PETYISTOPaMU, SKi HQJICWIAIOTh iH(POpMAIIiIO PO OTOYHY TEMIIEPATypy
B il 30Hi. Ha migcTaBi BiAmpaBIieHNX MTaHUX MaHENb YIPABISIE TEPMOCTATUIHHMHU
MPUBOIAMU (BIIKPHUBAIOYH X KOJH MPUMIMICHHS HE OOIrpiTe i 3aKpHBAIOYH X MiCIsA
JIOCATHEHHS 3a/IaHOi TeMIIepaTypH Y IPUMIIICHHI).

Came konrposutep TECH L-10 ciryrye Toukoro iHTerparii Hanoi CHCTEMH, OCKUIBKI
B HBOTO OyIyTh I10JJaBaTHCh JlaHi 3 6 TeMIlepaTypHHUX AaTYUKIB Ki PO3MIIIEH] B PI3HUX
npuMiLIeHHsX. [ 3UnTyBaHHS 1IMX [TOKAa3HUKIB 1 epenadi JaHux B xmapy (Amazon
Cloud Platform) BuxopucroByetbcst ESP32 — cepis MIiKpOKOHTpONEpiB THITY
«cHCTEeMa Ha KpUCTaJli», 0 MaloTk iHTerpoBaHi koutpoiepu Wi-Fi i Bluetooth. Takox
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JlaHi KOHTPOJIEPH BHMKOPHCTOBYIOTHCSI JJISI 3YMTYBAaHHS IIOKa3HHKIB TEMIIEpaTypH
TeroBoro Oydepa Ta 3aMipiB HOroJHUX YMOB. MiKpOKOHTpOJIEp IPOrpaMyeThes Ha
mogi C.

B nopaneniomy nepeaaHi naHi 30epiraroTbCsi B XMapi 4d Ha JIOKAIBHOMY CepBepi
JUISL IOAAJIBLIOTO aHali3y JaHWX Ta BUKOPUCTAHHS B CTBOPEHHI MOJIEINi TEIUIOBTPAT
Oynisii Ha ocHOBI black-box mozeri.

BucnoBok

MOoXNHBICTh CHCTEMH pearyBaTd Ha OCHOBI JMaHHWX SKi 30HpAlOThCI B PEXKHAMI
pealbHOr0 dYacy 1 TakdM YHHOM BIUIMBAIOTh HAa IapaMeTpH ONAJCHHA €
NEepLIOYepProBO0 I CHEproe()eKTHBHOTO BHUKOPUCTAHHS EHEpropecypciB IpH
OTIaJICHHI JXKUTIOBOTO OyAHMHKY. IIpoTe B JTOBrOCTPOKOBIH MEPCHEKTHBI MOMIUBICTH
300py MaHUX Ha TMOCTIHHIM OCHOBI, iX MOCTiifHE HAKONMMYCHHS Ta aHaTi3, MOOyZOoBa
MOJIeJTi Ha OCHOBI iCTOPUYHHX JaHUX JO3BOJIE Kpalle ONTUMIi3yBaTH CHEPrOBUTPATH,
MPOBOMUTH TOCTIHHUM MOHITOPHHT CHCTEMH Ta BiICIiAKOBYBAaTH 3MIHA B
JIOBTOCTPOKOBIH MEPCICKTHBI.
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Abstract. The work describes the relevance of creating web applications using

Google Apps Script.
Keywords: Google Workspace, web application.

Beryn

JIiist BUKOHAHHS 6arathoX MOBCAKICHHUX 3aB/aHb JIOM AKTHBHO BUKOPHCTOBYIOTh
pi3Hi Beb-3acTOCYHKH. bBiJbIICTh KOpPHCTYBawiB moIrykoBoi cuctemu Google
KOPHCTYIOThCS IPUHANMHI 0THIM cepBicoM 3 makety Google Workspace, 1o Bkirouae
B cebe Taki BeO-3acrocyHkw, sk Gmail, Konrakru, Kanenmap, Meet tomo. Ta s
3a0e3MevyeHHs] MIBUAKOTO BUKOHAHHS BCIX 3amad KOXKHOTO KOPHCTyBada HASIBHOTO

(hyHKIiOHATY MOKe OyTH HEJJOCTaTHBO.
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Awnani3z nmpeamerHoi obmacti. [lyns aBroMaTHzamii JEeSKUX MPOLECIB, CTBOPEHHS
NpOCTHX BeD-3aCTOCYHKIB Ta po3iiupeHHs dyHkiionany cepsiciB Google Workspace
Oyna obpana miardopma Google Apps Script, sika 103BoJsIE CTBOPIOBATH BIIACHI
CIocoOW BHpILIEHHS 1HAMBINYaJIbHUX 3aBJaHb, HE MOTPEOYIOYM BiX KOpPHCTyBaua
npoQeCiifHOro MPOrPaMHOTO 3a0C3MCUCHHS.

3aBnanHs: [y JOCSTHEHHs IOCTaBJIeHOT METH B poOoTi cdopMoBaHi HACTyTHI
3aBJaHH:

[poananizyBaTu mepeBaru BukopuctanHs Google Apps Script B mopiBHsHHI 3
IHIIUMH TIaThOpMaMH.

JocmiauTi MOKITHBOCTI iHTErpallii iHmmx goaatkis 3 makery Google WorkSpace.

CTBOpUTH IPOCTHUI BEO-3aCTOCYHOK ISl IPUKJIAAY 3 BUKOPUCTAHHSIM MOXIIUBOCTEH
iHmmx BeG-3acrocyHkiB 3 makery Google WorkSpace.

2 OcHoBHUI 3MicT podOTH.

CTBOpeHHS Be0-3aCTOCYHKIB € 3aBHAHHSAM, SKE IEPEBAXXHO BHKOHYETHCS
PO3pOOHUKAMY, SKI MAOTh YAMAJIO 3HAaHb Ta JOCBIJY CTBOPEHHS TaKHUX 3aCTOCYHKIB.
Ta i mozxeit 3 HEBEIUKUM JOCBIOM Yy NpOrpaMyBaHHI Y IPOCTO KOPHCTYBadiB
Google Workspace, siki mparuyTh 30UIbIINTH €(EKTUBHICTh BUKOPUCTAHHS HASBHUX
JOJIaTKiB, € albTepHATHBA, SKa JO3BOJUTH IM CTBOPIOBATH BJACHI Be0-3aCTOCYHKH -
Google Apps Script. Google Apps Script 3abe3neuye npocTi HUIXH AJIs1 aBTOMATH3ALI T
0araTbOX 3aBIaHb, ABIAETHCS IHCTPYMEHTOM IS HAIMCaHHS po3IuupeHs it Google
Docs, Sheets Ta Slides. Hanpukia, sIKIo enexkTpoHHi# Tabuili HOTPiOeH MyHKT MEHIO
Ha TIaHelli IHCTPYMEHTIB JIJIsl CTBOPSHHS 3BEACHOI TaOMHIIi, MOKHA HAITUCATH CLIEHApIid
Google Apps, sikuii gogacth HWOro 10 MEHIO Ta BUKOHae 3aBiaanus. Cuenapii Google
AppPS MO>KHA CTBOPIOBATH SIK OKpeMi (aiinm Ha [IMCKy, y JOKYMEHTI YH eIeKTPOHHIN
Tabuuii abo Ha caiiti Google.

CITUCOK TEXHOJIOT1H:

Hust crBopenHst intepdeiicy kopucryBada: Google Sites, HTML, CSS. [lus
HanucaHHs cKpunty: JavaScript.

3 BucHOBKH
Bukopucranns mnardpopmu Google Apps Script i1t CTBOpEHHSI Be0-3aCTOCYHKIB €
crocoOoM 30iibLIEHHS TPOAYKTHBHOCTI B poboTi 3 Google Workspace 3aBasku

00’€IHAHHIO Pa30M HalpPI3HOMAHITHIMKMX (GYHKIIT B OJTHOMY H0JATKY, SIKHii IO3BOJIUTh
CIPOCTHUTH 1 IPHUCKOPUTH OAraTo MpoIeciB Jyis caMOro po3poOHUKa.

Jlireparypa (References)
1. James Ferreira, Google Apps Script, O’Reilly Media, 2014.
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Abstract. The work presents the relevance of the internal document flow in the
enterprise and analyzes the electronic document flow.
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Beryn

NPUBOJY TOrO LIO 3apa3 BCi MIANPUEMCTBA, BIIIIIM MEPEBOISATH JOKYMEHTH B
€JIeKTpOHHMM (opMar, HacTae MmoTpeda e(EeKTUBHOTO HaIiHHOTO OOJiKYy HHX BCiX
JIOKYMEHTIB 1 OOMiHYy IIMX BCIX JOKYMEHTIB MK pI3HUMH Biggimamu 1 pisHEMH
iepapxisMu. BiamosimHoro mis 1poro, icHye pisHe mporpamue 3a0e3ledeHHs, sKe
JIO3BOJISIE 3[IMCHIOBATH TPUIOM [OKYMEHTIB, OONIKY JOKYMEHTIB, PO3IOAIICHHS

JIOKYMEHTIB MiJK PI3HUMHU BiIiJIaMHu.
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Lle#t HampsiM JOCHIKEHHS PO3pOOKH IPOTpaMHOTO 3a0e3NEeUeHHs € JOCHTh
aKTyaJIbHOIO 3a/auero. BifmoBiTHO OTHUM 3 MOMEHTIB IILOTO BCHOT'O JOKYMEHTOOOITY
€ BaXJIMBICTh HaAIWHOTO 1 JIETKOTO BHYTPIIIHBOTO OOJNIKY JOKYMEHTALil B cepeanHi
HiANPUEMCTBA.

MeTtoro poboTH € po3poOKka BeO-AOAATKY M JOKYMEHTOOOI'Y HABYAIbHOTO
3aKyaay, 30KkpeMa kadenpu. Bin Oyae npusHaveHui i aBTOMaTU3aIlil JOKYMCHTIB,
e(eKTUBHOTO TeHepyBaHHs InabnoHHOi iH(opManii, 00 mnpaiBHUK Kadeapu
MOCTIHHO 11 He ONpalbOBYBaB Ta 3a0lIaKyBaB cBill yac. [Iporpamue 3abe3neyeHHs
JIO3BOJIUTH BHOCHTH 3MiHHM B IIi JJOKyMEHTH, 3[IMCHIOBATH INOLIYK NHTaHb, SKi Hac
LIKaBISATh, @ TAaKOXK Oyle MiATPUMYBaTH apxiBalilo AOKYMeHTIB. B pesyinbrari ne
JIO3BOJIUTBH CTPYKTYpYBaTH Hadip JOKYMEHTIB, sIKi HEOOX1HI Juis 30epiraHHs 1 MOXKYTb
Oyt 3aTpeOyBaHi HAYAILCTBOM B OyIb-SIKHil MOMEHT Yacy.

2 JIOKyMeHT000ir

JlokyMeHTOO0Ir — 11e pyX JOKYMEHTIB B YCTAHOBI BiJi MOMEHTY CTBOpPEHHS ab0 Bin
OIlepKaHHSA 31 CTOPOHH 0 MOMEHTY Iiepeadi Ha 30epiranas 10 apXiBy.

YkpaiHCbKe 3aKOHOJABCTBO Halla€ HACTYIHE BU3HAYCHHS TEPMIiHY: JOKYMEHTOOOIT
B YCTaHOBI — PyX CIIyKOOBHX JOKYMEHTIB 3 MOMEHTY iX CTBOpEHHS ab0 OJepiKaHHA
JI0 3aBepIICHHS BUKOHAHHS a00 BiANPaBICHHS.

O0'eM HMOKYMEHTOOOITY CKIQHAa€ThCI 3 BXIAHMWX, BUXITHUX Ta BHYTPIMIHIX
JIOKYMEHTIB, sIKi 00p00JIeHi 3a Iepio OJHOTO KaJCHIAPHOTO POKY.

OCHOBHI eTany JOKYMEHTO00Iry:

* IIpuiioM BXiITHO{ KOPECTIOHACHIIIT;

* 00po0OKa Ta peecTpais JOKYMCHTIB;

* KOHTpPOJIb BUKOHAHHS JOKYMEHTIB;

* 00po0OKa Ta BiANIpaBICHHS BUX1THOI KOPECTIOHICHIIII.

3aranpHa KUTBKICTH TOKYMEHTIB KOXKHOTO TIOTOKY 3a IEBHUH Tepio]] 9acy (MicsIlb,
KBapTaJ, PiK) CTAaHOBUTH o0csr /.

BenmeHHs Ha MiANPHEMCTBI peecTpy BCIX JOKYMEHTIB 3 IX OIMCOM J03BOJISIE
NOBEPHYTH a00 BIJJHOBUTH JOKYMEHTH B pa3i iX BTpaTH YM BUWIIyYECHHs, 30KpeMa, Y
BUTAJIKY OOIIYKY.

Jns  opraHizamii eIeKTpOHHOTO JOKYMEHTOOOIry Ha cepBepi opraHizarmil
CTBOPIOETHCS 0a3a JaHWX, Ae 30epiraroThbes BCi CTBOPEHi JoKyMeHTH. JlocTyn o 6a3u
JAaHUX 3IIHCHIOEThCS depe3 Opaysep (SK MpaBWIIO, MIATPHMKY Opay3epa BH3Ha4ae
PO3pOOHUK CTBOpPEHOTO iHTep(eiicy). MOXKIMBHIA JTOCTYI SK 1O JIOKAJIbHIH Mepexi
(BHYTpIIIHBOT), TaK 1 Yepe3 iHTepHET (30BHIMIHIN).

JokymeHTH 30epiratoThcs a00 3aBaHTaXKYIOTHCSI B TICBHI BHJIUICHI TEKH (KaTaJIOTH)
opraHizanii. Tekn pO3MOALICHI BIAMOBIIHO JO i€PapXidHOI CTPYKTYPH MiAPO3ILTY
oprasizari.

CrBoproBaTH, MOAM(IKYBaTH, BUIAJATH CTBOPEHI JOKYMEHTH Mae€ IpaBo 0co0a,
HAJIIJICHA BIAIOBITHUMY IIPaBaMU.
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3 AHaJIi3 eJIEKTPOHHOT0 JOKYMEHTO000Iry

CucrtemMa eJNEeKTPOHHOTO JOKYMEHTOOOITY - Iy)Ke KOPHUCHHH il OpraHi3arii
NPOTPAaMHUI TIPOAYKT, SKWUH [O3BONSAE BHUPIIIUTH Oarato 3aBlJaHb, 30KpEMa,
OpraHi3yBaTH MiIOBOACTBO OpraHi3amii, IUIaHyBaTH pi3HI BHYTPIIIHI 3aXOJH,
OTIOBIIIATH 1 iHHOPMYBATH CHIBPOOITHHKIB PO II0-HEOY B, alle, TOJIOBHE, EJICKTPOHHA
CHUCTeMa JIOKYMEHTOOOIry [O3BOJISiE BH3HAYAaTH TEXHOJIOTIIO  TPOXOHKEHHS
BHYTpPIIIHIX TOKyMEHTIB B oprasizamii. [Ipore, Oymp-fKy eNEKTPOHHY CHCTEMY
JIOKYMEHTO00Iry Ba)KKO Ha3BaTH 0i0NiOTEKOI0, Xo4da 0arato JOKYMEHTIB i MOXYTh
30epiraTucs B CHCTEMI i BHKOPHUCTOBYBATHUCS CIIIBPOOITHUKAMHU.

[NanepoBuii TOKYMEHTOOOIr Ja€ MOXJIMBICTH 30epiraTd JaHi, aje HE MOJETIIyE
BUKOPHCTAHHS IUX AaHUX. HarmeBHO, BCI MU CTHKaJINCS 3 THM, IO HE MOTJIM 3HAHTH
noTpiOHi Qaiim, TOMy IO BOHH HE TaM, Ie MU TyMaJH, 10 BOHU MOBHHHI OyTH. [HOII
noTpiOHI ToAnHY, MO0 BIACTEKUTH iH(OPMAIIIO B ANIEPOBHUX (aiiiax, i 1e K0 MU
B3araii 3MOXeMo i 3HalTH.

Ko mu 36epiraeMo JOKYMEHTH B €JIEKTPOHHOMY BUTJIIIL B OyIb-sKill CHCTEMI, TO
MOXEMO 3[IMCHIOBATH IOBHOTEKCTOBHMH IOWIYK yciX cBOiX ¢aiimis. Lle mo3Bomse
MIBUAKO Ta JIETKO 3HAWTH came Te, mo noTpibHo. Ha momaTtok mo exoHowmii wacy Ta
OpraHizallifHUX TepeBar eJIeKTPOHHOTO NOKYMEHTOOOIry, mudpoBuil cmocid Takox
3a0IMIaKy€e MPOCTIpP, OCKUTBKK 3aiiMae Habarato MeHIIe Micus Uit 30epiraHHs Hix
marepoBi ¢aitnmm B kopoOkax i macdax ams mokyMmeHriB. Kpim Toro, 30epexeHHs B
IUPPOBOMY BHUTJILAAI O3HAYa€ Te, IO CTBOPIOBATH Pe3epBHI Komii QaiiniB Habarato
serme. Takox HeMae HeOE3EKH, 110 MTOXKEKa, ITOBIHD YH 1HII CTUXIHHI JUXa 3HUIIATD
mareposi ¢aitnm.

A TakoX  mam’ATaEMO, IO  EJNEKTPOHHMH  JIOKyMEHTooOir —  1e
BHUCOKOTCXHOJIOTIYHUA 1 TPOTPECHBHHHA TIAXiM OO CYTTEBOIO  IIiBUIICHHS
e(eKTHBHOCTI POOOTH OpraHiB JEp>KABHOI BIAAH 1 MICIICBOTO CaMOBPSIYBaHHS, 1
BaroMUX IIepeBar BiH Ma€e HacIpaBAi OUTbINE HiXK HEJTOMIKIB.

4 BucHoBku

OTKe, MOKEeMO 3pOOMTH BHCHOBOK, IO IEPEXiJ BiJ ManepoBUX JOKYMEHTIB 10
CHUCTEMH EJICKTPOHHOTO JOKYMEHTOO0ITy — II¢ He MPOCTO JaHWHA MOJIHIN TEHACHIT
mudposizanii, a NOTYXHMH IHCTPYMEHT MiABHIIEHHS NPOJYKTHBHOCTI pPoOOTH
Jep)KaBHUX YCTaHOB. XO4Ya CTBOPEHHS CHCTEMH YIPABIIHHS JIOKYMEHTaMH,
0e3yMOBHO, € TIOYaTKOBHUM KPOKOM Yy IPaBUIILHOMY HalpsSMKy, HeOpraHizoBaHa ado
MOraHO KepoBaHa CHCTEMa JIIOBHX JOKYMEHTIB MOXE MPU3BECTH JI0 PI3HOMAaHITHHX
npo6ieM, 3 IKUMH Hapa3i CTHKAIOThCS CHCTEMH KePYBaHHS JOKYMEHTaMH, IIOYNHAIOYH
BiJl OHOBJICHOCTI Ta BIJNOBIHOCTI BCIM MpaBWJIaM BEICHHs 3alHCiB Taiy3i, 0
KOHTPOJIO PU3HKIB Oe3neKH ycTaHOBH. 11 bOT0 HEOOXi1AHO peasi3yBaTH psij IUIIXIB
YIOCKOHAJEHHS iCHYI04WOi CHCTEMH MOKYMEHTOOOIry s TOro, mo MiHIMi3yBaTu
pm3ukH ii Hee(heKTUBHOCTI Ta e pa3 yINEeBHUTHCS, IO i€ YyJOBa albTepHATHBA
MarnepoBii JOKyMEHTAIlii.
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B pesynbTati poboTH po3pobiieHe mporpaMHe 3a0e3MCUCHHS, SKe BECTUME OOJiK
BHYTPIIIHBOI JOKYMEHTAIlii OCBITHBOTO 3aKJIajy, 30KpeMa KadeapH yHiBepcureTy. B
obutiky kKadenpu € 6arato pi3HHX JOKYMEHTIB, sKi MOTPiOHO 0oONiKyBartu, 30epiraT,
apXxiByBaTH i T1I.

Po3pobka mporpamHoro 3abesneueHHss Oyae HampaBieHe Ha (OpMyBaHHS,
TeHepyBaHHs Ta 30epiraHHs TaKoro JOKYMEHTY SK HPOTOKOJM 3acillaHHs Kadeapw.
BoHo 103BONMTH e(eKTHBHO 3reHepyBaTH HIa0NoOHHY iH(pOpMAIito, sl TOro Mmoo
NpaliBHUK Kadenpy MOCTIHHO HE ONpalboBYBaB, HE KOIIIOBAB Ta 3a0IIa/PKyBaB CBiil
yac. J10o3BoauTh e(heKTHBHO I'eHepyBaTH abI0HHI iHpopMaii Ta BHOCUTH 3MiHH B ITi
JOKyMeHTH. | 110 camMe OCHOBHE BOHO JO3BOJHMTh HaM MiATPUMYBaTH apXiB,
3MIACHIOBATH TMOIIYK TIMTaHb, SIKI HAc IiKaBUTh. TOOTO II€ BCE [O3BOJIHTH
CTPYKTYPYBaTH JaHUil HaOip MOKYMCHTIB, sIKi HEOOXiMHI /Ui 30epiraHHs i MOXYTh
Oyt 3aTpeOyBaHi HAYAILCTBOM B Oy/Ib-SIKHil MOMEHT Yacy.

Cnmcok Jgireparypu

1. EJO - Enextponnmii nokymentooobir [Exexrponnuii pecype] — Pexxum goctymy o
pecypcy: https://wiki.nuwm.edu.ua/index.php/%D0%95%D0%94%D0%9E_-
_%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD
%D0%BD%D0%B8%D0%B9_%D0%B4%D0%BE%D0%BA%D1%83%D0%B
C%D0%B5%D0%BD%D1%82%D0%BE%D0%BE%D0%B1%D1%96%D0%B3

2. Enextponnnii moxymeHTooOir [ExexkrtponHmii pecypc] — Pexwum nmocrymy mo
pecypey: https://kubg.edu.ua/servisi-2/48-struktura/pidrozdili/ndl-informatizatsiyi-
osviti/260-elektronnij-dokumentoobig.html.

3. Jokymernroobir [EnextponHuit pecypc] — Pexum moctymy mo pecypey:
https://uk.wikipe-
dia.org/wiki/%D0%94%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%B
D%D1%82%D0%BE%D0%BE%D0%B1%D1%96%D0%B3.

4. AHAJII3 CHUCTEMHM  EJIEKTPOHHOI'O  JOKYMEHTOOBII'Y B
JIEPXKABHUX VYCTAHOBAX TA HIUIAXU i BJIOCKOHAJIEHHS
[EnexTponHuit pecypel] - Pexum JOCTYILY 110 pecypcy:
https://ep3.nuwm.edu.ua/22887/.
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Mo0iJibHUI KJIIEHT CHCTEeMH OCTAYAHHA TA 3aKYIBJIi
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B. Credanmnka, IBano-®pankiBcrK, YKpaina
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AHoTanis. OmnucaHuii OCHOBHHU (YHKIIOHaN MaWOyTHBOTO MOOUTBEHOTO
3aCTOCYHKY.

Karwuogi ciiopa. dyHKIIIOHAI, KOPUCTYBAYi, T0JJATOK.
Mobile client of the supply and procurement system

Vasyl Stefanyk Precarpathian National University,
Ivano-Frankivsk, Ukraine

andrii.halalail9@pnu.edu.ua

Abstract. The main functionality of the future mobile application is described.

Keywords: Functionality, users, application.

1 Beryn.

MoO6iIbHUIT KITIEHT 3apa3 € OAHUM 13 HAW3PYUHIIINX IHCTPYMEHTIB /ISl MEHEKEPIB.
Miif 1oJaTok JOMOMOXKE TOJIETIIMTH POOOTY MEHEMIKEepiB 3 NMpOAaxy Ta HaJacTh
¢dyHkiioHan, sikuid 3a0e3ne4nTh KOM(GOPTHI YMOBH JUIsl BE/ICHHS MTPOJIAXKIB HaBITh HE
BUXO/JISIUU 3 JIOMY.
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2 OcHoBHHUI 3MicT podoTH.

IIporpama BkmouyatnMme ¢yHKOii aBTeHTH(IKANmii Ta peectpamii. Heszapeectpoani
KOpHCTYBa4i HE MAaTUMyTh JOCTYImy MO0 TporpaMu. AyteHTH]ikarmis Oyme
3MIMCHIOBATHCS 32 IOMIOMOTO0 cepricy «Firebase». Ileit cepsic Hamae MOKIHBICTH
peecTpyBaTH KOPUCTYBadiB K 3 IOBITBHOTO JOMEHY, Tak i 3 oOpaHOro, IO JacTh
MOJJIMBICTh TPH HEOOXIMHOCTI BINKIIOYATH BHKOPHCTaHHS TIIporpamMu  0Oe3
CHEUiaJbHOTO IOMEHY.

Jymaro, TOJOBHOIO IIepeBaror mporpamu Oyne BOygoBaHa kapTa. DyHKIIOHAT
KapTH JO3BOJIUTH BaM JOJABAaTH TErW MarasWHIiB i IIyKaTd iX, Le JO3BOJUTH BaM
3aBXKIH 3PYIHO 3HAXOIUTH MOTPiOHI TOPTOBi TOUKH.

byne nocrymHa (yHKUiS OFODKETHOTO KOHTPONIO, sIKa Oyle pO3paxoBYBaTH
coOiBapTICTh 1 pEHTAa0ENbHICTh TPOMYKIIi, SKy Oyae NpomaBaTH KOPHUCTYBad.
CraTHCcTHKA IUIAHYETHCS K MiCSIHA, TaK 1 pidHa.

st 36epexeHHs Ta 00poOKH BCiX JaHWX Mporpama Oyze MigKIIoYeHa 10 XMapHOL
0a3u JaHMX, O JO3BOJIHTH IPALIOBATH 3 IPOrPAMOIO IIBHJIKO Ta & 3aBTOIHO.

Honatox Oyme moOymoBaHO Ha KHOIKOBIM HaBiramii, KOXKHa KHOIKA SIKOT
BiIKpuBaTUME (DparMeHT i3 pi3HUM (HYHKIIOHATIOM, IIe JOMTOMOJKE JIETKO Ta IIBHIKO
NEePEMHUKATHCS MK PI3SHUMH 3aBJaHHAMH, BiJl MOIIYKY TOYKH Ha KapTi 10 CTATUCTHUKH
JIOXO/IIB 3a MIiCSIIb.

3 BucHoBoK.
Takum yuHOM, 1He Oyne Oararo)yHKUIOHANIBHUH JOJATOK, SKUH MOBHICTIO
3a0e3MeunTh YMOBH pOOOTH MEHEDKEPA 3 IPOJAXKY.
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Be6-101aTOK /151 yHIPaBJIiHHS TOTEJIbHO-PECTOPAHHUM
oizHecoM

ITasniB Oxner

IIpukapnaTcekuii HarlioHaNEHUH yHiBepcuTeT iMeHi Bacmts Credanuka,
IBano-®pankiBCHK, YKpaiHa
oleh.pavliv.19@pnu.edu.ua

AnoTanisi. OnmcaHo miaH po3poOKu BeO-10aTKy IS TOTEIBHO-PECTOPAHHOTO
Oi3Hecy 3 LUUIIO MPUIIBHAIICHHSA Ta IOJETIIEHHA Ta 00 ’€IHaHHSA POOOTH
pecTopany Ta FOTEIIO B OHY CHCTEMY.

Kumrouogi ciioBa: BeG-3acrocynok, HTML, CSS, JavaScript, React, 6a3a
JaHHHX.

Web application for hotel and restaurant business
management

Pavliv Oleh

Vasyl Stefanyk Precarpathian National University,
lvano-Frankivsk, Ukraine
oleh.pavliv.19@pnu.edu.ua

Abstract. The plan for the development of a web application for the hotel-res-
taurant business with the aim of speeding up and facilitating and unifying the
work of the restaurant and the hotel into one system is described.

Keywords: Web Application, HTML, CSS, JavaScript, React, Database.

1 Beryn

B Ham vac Bce Ounblue i Oubie crae 3akiaaaiB siki MOTPiOHO onTHMizyBaTH abo
NPUIIBUIMINTH JUIS SIKICHOI, IIPOCTOi Ta MIBHAKOI poOOTH BChOro Oi3HECY 3arajioM.
Byno 6 HeMWIIHIM CTBOPUTH MIOCH Take M0 O MPUIIBHIIIMIO poOOTY MUX 3aKIaliB,
MOJIErIIUII0 poOOTY MpariBHUKaM Ta 30UIBIINIO aBTOHOMHICTE poOoTH 3aranom. Llei
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BeO 3aCTOCYHOK OyJe KOPHCHUM JONOBHEHHSIM Jjisi Oi3Hecy sikuil 00’€qHIOE B COO1
roTens Ta pecropan[1].

2 OcHoBHMUI 3MicT podoTH

Ilig gac po3poOkm BeO-3aCTOCYHKY OYyJO BHKOPHCTAaHO HACTYIHI METOAHM Ta
texuonorii: HTML, CSS, JavaScript, Rect, 6asa mammx. Ileii 3actocyHOok Oynme
noOyJOBaHMI HACTYITHUM YHHOM:

o [Ipu mepexomi B Be0-3aCTOCYHOK HAc BiTa€ ImoJie s BXOLY ab0 peecTparii KIi€eHTa
a TaKoXX aJIMIHICTpAIlil TOTEIIO Ta PECTOPaHY.

e 3araioMm BXix OyJe MOAUICHO Ha aIMiHICTPAaTOPIiB B SKUX OyOyTh BiZoOpakaTHChH
noTpi6Hi iM JAaHHI 1 3aMOBICHHS Ta KIEHTIB[2].

o [licmsa peectpamii y kitieHTa BitoOpa)kaeThCsl BUOIp BUTFHOTO CTOJIMKA A€ BiH CHINUTH
YM TUIaHy€ CHAITH ab0 BHOIp HOMepa rOTeNI0 KyOH IUIAaHye 3aMOBHTH JOCTaBKY.
Jamni B KIli€HTa BiAKPUBAETHCS MEHIO-TIONIYK Ji¢ BiH MOXeE 3HalWTH abo BHOpatu
moTpiOHy WOMy CTpaBy IICIS YOrO OIUIATATH ii, 1 BXKE TOMI 3aMOBJICHHS
BioOpakaeThCs B aAMiHICTpaTOpa.

e VY ammiHicTpaTopa micisi BXOAy Oyie Takuid caMuii iHTepdeiic sIK i y KITi€eHTa TITbKH
3 JN0OaBNCHHSAM TakuX (YHKLIHA: pO3APYKYBaTH 3aMOBICHHS Ha KyXHIO, Oyne
3a3HaYC€HO YM KIIE€HT OIUIATHB IOCIYTY 3pa3y YH Hi, MONYYHTH 3arajbHUH YeK IO
SKOMY KIIIEHT PO3PaxyeThes SKIIO BiH He 3poOMB IIe 3pa3y HpH 3aMOBJICHHS Ta
KHOITKA 3aKPUTHU 3aMOBJICHHSI ITICJIS H10TO 3aBEpIICHHS.

3 IMocranoBka 3anaui

Po3poOka BeO-m0maTKy /s MOJIETIICHHS Ta aBTOMATu3alii poOOTH TOTEIbHO-
pecTopaHHOro Oi3Hecy.

BucHoBku

Ommcano 1wiaH po3poOKHM BeO-TONATKY JUIA TOTEIbHO-PECTOPAHHOrO Oi3Hecy 3
[IJUTIO MPUIIBUALIEHHS Ta TOJIETIIEHHS Ta 00’ €IHaHHS pOOOTH PECTOPAHY Ta TOTEII0
B OJIHY CHCTEMY.

Jlirepatypa (References)
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AHoTanisi. B po0oTi pO3IIsAHYTO OCHOBHI AacleKTH PO3POOKH CHUCTEMH
HaHECCHHS BHAMMUX IHGPOBUX BOASHUX 3HAKIB Ha  Bimeodailmm.
IIpoanamnizoBaHO iCHYIOWi CHCTEMH 3i CXOXXHM (YHKIIOHAJIOM Ta OIHCaHi IX
Henonikd. C¢hopMyapoBaHO MeETy Ta BH3HAUCHO 3aBJaHHSA TEMaTHKH
JOCHI/DKEHHS. 3IiiiCHEHO BUOIp TEXHOJOTiH, HCOOXITHUX JIJIsI PO3POOKH BeO-
3aCTOCYHKA.

Kurouosi ciioBa: Bonsanuii 3Hak, [HTepdeiic, [Inariat, Be6-3acTocyHok.

System for Applying Visible
Digital Watermarks to Video Files

Andrii Veretko® and Artem 1zmailoy?2l0000-0002-6165-7490]

Vasyl Stefanyk Precarpathian National University, lvano-Frankivsk, Ukraine
andrii.veretko.l7@pnu.edu.ua
artem.v.izmailov@gmail.com

Abstract. The paper examines the main aspects in the development of a system
for applying visible digital watermarks to video files. Existing systems with sim-
ilar functionality have been analyzed and their shortcomings are described. The
goal and task of the research topic are defined. The selection of technologies nec-
essary for the development of a web application has been made.

Keywords: Watermark, Interface, Plagiarism, Web application.
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1 Beryn

ABTOpPCBHKI TIpaBa € BaXXITMBOIO YaCTHHOIO, CTBOPCHHS KOHTEHTY B iHTepHETI. JlocuTh
4acTo BiZIe0 MOXYTh HOMIMPIOBAaTH a00 BHKOPHCTOBYBATH 0€3 TO3BOJIY aBTOpa, abo
nmocuiaHHsg Ha Hhoro. OgHMUM i3 HalleeKTHBHIIINX METOAiB OOPOTHOH i3 IIIariaToM €
HaKJIagaHHA IE(PPOBOro BOASHOTO 3HAKY Ha BiIEOPOIIHK, IO JO3BOJISIE OYAb-KOMY, XTO
Meperisiiac  BiIGOKOHTCHT, OTPUMATH BiIOMOCTI IPO OPHTiHAIBHOTO aBTOPA.
[Ipobnema nonsrae B TOMy, IO NPOLEC AOJABAHHS BOASHOTO 3HAKYy MOXke OyTH
CKIagHUM I KOPHCTYBadiB Oe3 IOCBiAy pemaryBaHHS BileO Ta 3aBaJWTH iM
3aXHUCTHUTH CBOIO IHTEIEKTYaJIbHY BIACHICTb.

MeTo10 BOT0O JOCTIIKEHHS € po3poOKa BeO-NOAATKY MU MPOCTOrO Ta IUBHIKOTO
JOJIaBaHHs BOJSHOTO 3HAKY JIO Bifeo Oe3 BHKOPHCTAaHHS IONATKOBUX MPOrpaM I
penaryBaHHS BiJco.

2 AHaJi3 icHylouHX pilleHb

Awnanis icuyrounx [1, 2, 3] pinreHp mokasas, 110 IPAKTHYHO BCi BOHH MAlOTh OJIMH 200
KiJIbKa CIIJIBHUX HEJOJMIKIB:

HEOOXiAHICTh BCTAHOBIICHHS Ha JIOKANBHUHN NPUCTPIit [y1st BUKOpucTanus [1];
MepeBaHTaXeHICTh iHTepdeiicy KopuctyBaya [2];

BIZICYTHICTh MOXKJIMBOCTI O€3KOLITOBHOI'O BUKOPUCTAHHSI;

000B’s13K0BicTh peectparii [3].

HeoOxinHICTh BCTAHOBICHHS HE 3aBXIH € MPAKTHYHO BHUIPABIAHUM KPOKOM.
Ipocrimie KOPUCTYBATUCS HPOrpamoro, He BUXOJs4uuM 3 Opaysepa. lle Takox moxe
BiJIIITOBXHYTH KOPUCTYBaUiB, SKUM HEOOXiTHE OJJHOPAa30BE HAHECEHHS BOJITHOI MiTKH.

Iurepdeiic kopucTyBaya NOBUHEH OYyTH MPOCTHM Ta IHTYITHBHO 3PO3YMIJTHM.
Bax1BO J103BOJIUTH KOPUCTYBa4€Bl BUKOHATH CBOE 3aBJIAHHS IIPOCTO 1 0€3 Oy/Ib-IKuX
nepenko/. binbliicTh npoaHaizoBaHux pimeHs [1, 2] mpOMoHYIOTh BEIUKY KiTBbKICTh
«HEMOTPIOHUX» MapaMeTpiB, SIKi YCKIaTHIOIOTh BHKOPHUCTAHHSI.

KopucryBaui niepeBaxHO BiJIal0Th IepeBary 0e3KOITOBHUM mporpamam. [lnaTHi
JIOJATKY 3a3BHYAil MArOTh 0arato MOJAaTKOBUX (YHKIIN, 00 BUMIPaBIATH IIiHY. AJe
SKIO KOPHCTYBAa4YeBi MOTPIOHO JIMIE MOJATH BOASHUI 3HAK JO BiIeO, BiH TIOBUHCH
MaTH MOJIABICTB 3pOOUTH IIe 0E3KOMITOBHO.

Jist MOXIIMBOCTI CKOPHCTATHUCSI 1HCTPYMEHTOM peJaryBaHHs Bijfieo, HaJaHHS
ocobuctoi iHQopMamii He € OOIPYHTOBAaHOK BHUMOTOK. Taka BHMOTa €
BIZMITOBXYIOYMM (haKTOPOM JJIsl MOTEHIIIHHOTO KOPUCTYBAaYa, CIPABISIFOUN BPKEHHS
BeO-caiiTy, IIsi 300py OCOOMCTHX HaHHX 3 METOK iX MHOJANBIIOT0 HE3aKOHHOTO
MPOAXYy.
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3 IlocTaHoBKA 3aBIaHHS Ta BAKOPUCTAHI TE€XHOJIOTII

3.1 ITocranoBKa 3aBIaHHA

CrBOpeHMii BeO-3aCTOCYHOK BUPIIIye OCHOBHI HEJONIKH ICHYIOUHX DPIILICHb 3aBASKH
IHTYITUBHO 3po3yMiloMy iHTepdeiicy KopucTyBada Ta CHpOLIEHOMY poOodoMy
MpoLecy, 1110 A03BOJISE JOAABATH BOASHUM 3HAK 10 Bineodaiiny yepes Opaysep. Okpim
I[bOT0, 3aIPOIIOHOBAHE PIlIEHHS € OE3KOIITOBHUM Yy BUKOPHCTAHHI 1 HE BUMArae st
I[bOTO HaJIaHHs 0cOOMCTOT iH(pOopMaii.

3.2 IIpakTuyHe 3HAYEHHS

Beb-3acToCyHOK MaTHME BEJHKY KiJbKICTh MOTEHIIITHUX KOPHCTYBAUiB, HAIIPHUKIIA,
HOro 3MOXYTh BHKOPHCTOBYBATH BYHTENl JUIi 3aXHCTy CBOIX HaBYalbHHX
BimeomarepianiB. 3aBIiKu 3pydHOMY iHTep(deicy KopucTyBada Ta poOOTI y BiKHI
Opay3epa HUM 3MOXXYTh KOPUCTYBATUCS JIIOAU 6e3 OyIb-IKUX TOAaTKOBHX HABUYOK.

3.3  BukopucTaHi TEXHOJIOTII

Jus mporpamHOi peamizamii cepBepHOi YacTHHH TpOeKTy Bukopuctano .NET
Framework. Bubip texHosnorii 3ymoBnenuit 3pyunictio WEB-po3po6ku moBoto C# ta
kpocrarpopmuictio [4, 5]. Ins B3aemoxii Ta poboTH 3 BigeodaiinaMu BUKOPUCTAHO
0ibmioTexy FFmMpeg, ska mMae BiZKpHTHI KOJ Ta MIATPHMYE HAHHOBIII KOICKH Ta
tdopmaru [6].

4 3oBHilIHIl BUIIIAL BeO-32CTOCYHKY

BinkpuBiiu nporpamy, KOpUCTyBad ojjpa3y Oyae MaTh MOXKJIMBICTh 3aBAHTAXKUTH CBOE
Bijieo Ta mouatu mpaioBatu (Puc. 1). [y MakcuMaibHOT 3pYYHOCTI Ta JOCTYITHOCTI
CTBOPEHO CTOPIHKY «J[OBiZKa» 3 MOKPOKOBOIO IHCTPYKIIIEIO [T KOpHcTyBaya. [Ticis
3aBaHTa)XCHHS BiJCO, KOPUCTYBaY TaKOXX MOXE 3aBAHTAXUTH BOASHUN 3HAK 1
PO3MICTUTH HOTO Ha ()OHI 3aBAHTAKEHOTO Bizieo. ITicis poro, Bifico i3 HAKIAICHUM Ha
HBOT'O BOJITHHM 3HAKOM MOJKE OYTH 3aBaHTa)KCHE IS TIOAAIBIIOT0 BUKOPUCTAHHS.

5 BucuoBxu

CucteMH 3axHCT BICOKOHTEHTY BiJ IUIariaTy € akTyaJlbHUMH IPOIPaMHHMH
pilleHHsIMH y enoxy nudposizauii 6aratbox cdep AiSUIBHOCTI JIFO/EH, HalpHKian,
OCBITH. 3aIPOIIOHOBAHE PillIeHHs 3a0e3Meuye CTBOPEHHS CepeIOBUINA IS JOAABAHHS
(POBUX BOJSHNX 3HAKIB /10 BIIEOKOHTEHTY 1 € OUIBII JOCTYITHUM JJIS IEPECiYHOTO
KOpHCTYBaya, y MOPIBHSHHI 3 ICHYIOUUMH.
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[Moganpuinii po3BUTOK INPOEKTY MOJSrae y AONABaHHI MPOCTUX IHCTPYMEHTIB
penaryBaHHs Billeo Ta 30UIBIIEHHI KUTBKOCTI MiATPUMYBAHUX TUIIB (ailiiB K JUIs
BiZi€o, Tak 1 JJ1sl BOASHUX 3HAKIB.

Puc. 9. Ipuknan 3anpornoHoBaHoro iHTepdeiicy
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AHoTanisi. Y poOOTi PO3IISHYTO CHCTEMY OpraHizamii CIIJIBHOTO OHJIAMH-
Meperiaay BileoMarepiaiB, OCHOBHOIO 3a/1auel0 SIKOI € CHPOIICHHS MpPOIecy
OHJIAifH-KOMYHIKalii. 3alpoIlOHOBaHO BHPILIEHHS OCHOBHHUX IpoOieMm
ICHYIOUMX CHCTEM-aHAJIOTIB: BIJICTABaHHS ayai0o IOPKKH Bid Bigeo Ta
HECHHXPOHI30BaHICTh YaCOBUX BIJPIi3KiB Y KOPHCTYBAYiB.
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Abstract. This paper examines the system for organizing joint online watching
of video materials with purpose to simplify the process of online communication.
The proposed solution allows solving the key problems of similar solutions pre-
sented on the market: audio lagging and unsynchronized time segments for users.

Keywords: Synchronization, joint viewing, video meeting.
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1 Beryn

CrinKyBaHHS B COIIiyMi € HEBiJ €MHOI0 YaCTHHOIO HAIIOTO XUTTA. barato mromeit
pO3IiIeHI BiACTAHHIO, 3 THX, YW IHIIUX MPHUYHH, y 3B’A3Ky 3 UMM, BaXKJIMBO MaTH
crocoOu OHJIAiTH KOMYHIKaIIii.

OpmHUM i3 TOBCSKYACHUX EJIEMEHTIB OHJANH CHUIKYBaHHS € CHUIBHUM IMeperiisiy
BieomarepiaiiB 3 apy3saMu, yaHsmu abo komeramu. 1100 mepernsgatu Bigeo, CiIbHO
3 KUMOCh, MO’KHAa BHKOPHUCTOBYBATH 3aXOIUICHHS €KpaHy, ajie y IbOMY BHIAIKY Y
risgadiB Oyie CIOTBOPEHHI 3BYK, HU3BKA SIKICTH BifIe0, a TAKOX, BiACTaBaHHS aymIio
nmopikku Binm Bimeo. Lli mpoOneMu BKa3yroTh Ha aKTyalbHICTH 3aBIAHHS PO3pOOKH
3aCTOCYHKY JUIl CHHXPOHHOTO OHJIalH-TIeperisiay BigeoMarepiais.

MeToro  OCHIIKCHHA €  po3poOKa  CHUCTEMH  OpraHizamii  CIJIBHOTO
CHHXPOHI30BaHOTO OHJIAWH-TICPETIIALY BileOMaTepialiB.

HaykoBoro HOBHM3HOIO € MOXJIMBICTH BHKOPHCTAaHHS IIOCHJIaHb Ha Bimeo 3i
CTOPOHHIX pecypciB. Takox NpakTHYHE 3HAYCHHS MalOTh CIPOIICHUH iHTepdeiic Ta
ONTUMI30BaHUH (YHKI[IOHAT CHCTEMHU.

2 AHaJi3 icHylouHX pilleHb

binpuricTh iCHYIOYHX pillleHb, HE IAI0Th KOPUCTYBaYy MOXKJIMBOCTI BUKOPHUCTOBYBAaTH
MOCWJIAaHHS 31 CTOPOHHIX PECypCiB, a TUIbKH IIOCHJIAHHS 3 CEPBICIB, 3 SKHUMH,
CHIBIPAIIOIOTh pO3pOOHMKH. lle MpHU3BOMUTH 10 BY3BKOT'O CHEKTPY 3aCTOCYBaHHS
noaiOoHuX pimreHs [1].

AmHaJi3 iCHyI4HX pillleHb TaKOX MOKa3aB, 10 0arato 3 HUX, HE MalTh 3pPYYHOTO
inTepdeiicy. lle mpusBoauTh 10 30ITBIICHHS Yacy ajanTalii JIOJWHH 10 HOBOI
nporpamu. Y BUNJIKY AiTei a00 Jr0/iei MOXUIOro BiKy OBOJIOAIHHS iHTep(dericoM cTae
JIOCHUTH BaXXKUM 3aBIaHHAM [2].

Kpim Toro, OimbwIicTh ICHYIOYMX pillleHb MalOTh IUIATHY MiJNUCKY, 0€3 sKOi
KOPUCTYBa4 MaTuMe ab0 OOMexeHHH (QyHKIIOHANT, ab0o OOMEXEHHH mepiof
BUKODHCTAHHS, 110 HE JO3BOJISIE KOPHUCTYBaueBi BHKOPUCTOBYBATH MpOrpamy B
MOBHOMY 00cs131 6€3 00MeXeHb, HAPUKJIA [ MPOTIAroM HaBdanbHOro poky [1][2][3].

3 InTepdeiic cucreMu, BU3HAYCHHS OCHOBHOTO (DYHKIIOHATY

JleMoHCTpamis Bifeo I BCIX YYaCHHKIB OJHOYACHO BiOYBAa€ThCS 3a JOTIOMOTOIO
cuHxpoHi3amii. CHHXpOHi3aIlist MOKITUBA 3aBISIKH NOPIBHSIHHIO TAM-KOIIB BiJIeO TBOX
kopucTyBauiB. KojkeH KOpUCTyBay, KUl MEperisiaae Bileo, Ma€ BIACHUI TaiM-KOJI.
Skmio y kopucTyBadiB pi3Hi TaliM-KO/H, [Ie 03HAYAE, IO XTOCH BIJICTAE MIPH IIEPETIISI.
[t KOMOpPTHOTO CHIJIBHOTO MEperysiay BiJJle0 B CHHXPOHI30BAaHOMY peXuMi BeO-
JIOJJATOK TMOPIBHIOE TaliM-KOAHM KOPUCTYBAUiB i, SKIIO BOHH 30iraroThCsl, BIATBOPIOE
Bizieo. SIk mokazaHo Ha PUCYHKY |, SKIIO J1Ba TaiM-KOAH piBHI, OysieBa 3MiHHa MaTHMe
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3Ha4yeHHs True, KO BOHU HE piBHI, BoHa Oyxe False. Slkmio 3nauenns False, Bineo He
PO3MOYHEThCS, IOKH YaCOBI KOAM KOPHCTYBauiB He OyayTh 30iraTucs.

Video

Stop video Play video

N S/

FALSE TRUE

v

if (Video_Time_code_1 == Video_Time_code_2)
Video_Time_code_ 2

User 2

Puc. 10. Cxema cuaxpoHi3alii

Sk moka3zaHo Ha PUCYHKY 2, iHTep(deiic 3anporOHOBAHOTO 3aCTOCYHKY IHTYITHBHIM
Ta MPOCTUM, a (PYHKIIIOHAT — ONTUMI30BaHHM.
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Puc. 2. BikHo KiMHaTH

JLiist 3py4YHOCTI CHIIBHOTO Meperiisiay Bineo y inTepdeiic BiodeHi (puc. 2):
e ODyHKIIOHATHHA KHONKA YBIMKHCHHS/BUMKHEHHS MIiKpO(OHY
OyHKIIIOHATbHA KHOIIKA YBIMKHECHHS/BUMKHEHHSI BiJlCOKaMepH
Kuomnka «IlokuHyTH 3yCcTpiu»
Knomnka-3anporieHss
Owunaitn yar [4]
e Tlose myist mokasy Bifieo

Jis peamizanii cuctemu, obpano ¢peiimBopk ASP.NET, y 3B’a3ky 3 i#oro
kpocmiarpopmuictio  [5][6][7]. Peanisamist onnaiiH 3B’SA3Ky Ta OHJIAaHH-4aTy
peanizoByeThes Ha ocHOBI 6i6mioTekn ASP.NET SignalR [8]. L{s 6i6mioreka cripourye
MIpoIIeC 10AaBaHHS BeO-(QYHKIIIH B PEKUMI PEAIbHOTO Yacy B 3aCTOCYHKY.

4 BucHoBxku

P03BUTOK OHJIAMH CMIJIKYBaHHS 3HAYHOIO MIpOIO 3MIHUB 0araTo cdep Halloro >XUTT,
BiZi HaiiMy Ha poOOTy, 1O CHUIKYBaHHS 3 piAHUMH. P0O3pOOHMKH mporpaMHUX
3a0e3nedeHb 0a4aTh EPCIEeKTUBY PO3BUTKY MPOIPaM JUlsl OHJIAH-KOMYHIKaIii, TOMY
BIIOCKOHAJIIOIOTh BXKE€ PO3pPOOJICHE MPOorpaMHe 3a0e3NeueHHs Ta po3po0IIsIIOTh HOBE.

VY 3arpornoHOBaHOMY 3aCTOCYHKY CIIIbHUI HEPErIIsij BiZIeo MOMKIIMBHI 32 PaXyHOK
CHHXpOHI3alii TaiiM-KOJIB KOpUCTYyBadiB. 3aB/SIKM CHHXPOHi3alii BiZieo, meperisi
CTaB OLIbLI 3pYYHUM, @ y BUNAAKy HaB4YaHHS — Outbil edexktuBHMM. [HTepdeiic
3aCTOCYHKY CIIPOIIEHO, (DYHKIIIOHAT — ONITUMI30BaHO, 1[0 A€ 3MOTY AITSAM Ta JIIOJISIM
HOXWJIOTO BIKY IIBHIKO II0YaTH MpPALOBATH y MporpaMi. MOKJIMBICTh BUKOPUCTaHHS
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MOCWJIaHb 31 CTOPOHHIX pecypciB 3a0e3neunia IUPIIUNA CIICKTP 3aCTOCYBaHHS, TAKHI
SIK HABYaHHS, PEIETUTOPCTBO 200 meperisi GpiibMiB.

[Nomaneim MOCHIKCHHS MOJATAIOTh y MiJBUINCHHI piBHIB OC3MEKH KiMHAT Ta
KaHaJIiB 3B’s3KY.
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AHoTanist. Y poOOTi IpeacTaBIeHO aKTyalbHICTh i MPAaKTHYHE 3HAUCHHS Ii€l
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Abstract. The work presents the relevance and practical significance of this in-
formation system for helping Ukrainian volunteers during the war, as well as an
analysis of the developed system.

Keywords: Ukraine, system, information, organization, scheme.

Beryn

GaraTboM ODKEHIIM 31 CXOy KpaiHH, SIKi OMUHUIINCS B CKPYTHOMY CTaHOBHIITI.
BonoHTepchkuil IEHTp — HEKOMEpIliiiHa iHIIiaTHBa, CTBOPEHA 3 METOI0 HaJaHHS
BOJIOHTEPCHKOT JOITOMOTH.
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CKUIBKM B Hallil KpaiHi 3apa3 Ba)kKKa CHUTYyallis - BCl MPEKPACHO 3HAIOTh, 10 B
KO>KHOMY MICTI 3apa3 MIpaIfoIOTh 10 ACKIJIbKa BOJOHTEPCHKUX IIEHTPIB ¢ 3BUYANHI
rpOMaJITHI MOXYTh B OY/b-SIKMH 4Yac JOMOMAarart, XTO SIK MOXe, 3 TyMaHiTapHUM
3a0e3meueHHsIM pedell mepiroi HeoOXiAHOCTI AK YKpaiHCBKMM BiHCHKOBHM, Tak 1



B VYkpaiHi icHye fnaBHs TpaJuLisi CyCIiJIBHOL Mpalli, B3a€EMOJOIIOMOTH, MiKJIyBaHHS
npo OnmmxkHBOr0. OCib, AKi MpaloBaiy y Ui cdepi, Ha3UBaIK rPOMaACEKUMH JIisTYaMH,
aNbTPyicTaMu, MOOPOYMHIIIMH, JOOPOBOJIBISMHU TOIIO, a 3 KiHIE XX CTOMTTI —
BOJIOHTEPaAMH.

VY 2022-my Oauzpbko 10 MinbHOHIB YKpaiHIIB BUMYILEHI OYJIM CXONHTH JIMIIE
HalBaXJIMBIIII pedi Ta MoiXaTh B HEBINOMICTh, abu BPATYBaTH CBOIO POJHMHY Bil
0OCTpLTIB Ta BOPOKUX TAHKIB 3a BIKHOM. Maibke Tpu MiNBHOHU 3 HUX BUIXaIH 3a
KOPJOH, a 6,7 MJIH — 3HaHIIUIN HOBHUH JIIM B IHIIMX perioHax YKpaiHu.

VYkpaiHui MpoJ0oBKYIOTh BUDKIKATH 3 HeOe3MeUHUX TOYOK. | jganexo He Bci 3 HUX
MarOTh POJUYIB B PI3HUX OLIbII OE3MEUHUX MICIPIX, Y SKUX MOTJIH O 3yIIMHUTHUCS.

[Ilo0 koxHa Taka JromuHa OOMaii THMYAacOBO 3HAWIILIA MICIC, B SKOMY MOXKHA
BUCIIATHCS, BIIOYNTH, IPOXKHUBATH X04a O NESIKUN Yac, BOJIOHTEPH 30UparoTh 3asBKU
BiJ] IIyKa4iB MMPUTYJKY Ta TUX, XTO TOTOBUI THMYACOBO MOALTMTUCS CBOIM YKHTJIOM, 1
3B’SI3yIOTh 1X MiX CO0OI0.

OaHMM 3 OCHOBHHX 3aBJIaHb BOJIOHTEpa € 30ip rymaniTapHoi gornomoru mis 3CY.
Jlo 1eHTpiB 3HOCATH pi3HY 1Ky (KOHCEpBH, BOIY, HAITUTKU, 3aKPYTKH 1 T.J1), YUCTHH
oJIir, 3aco0u TirieHu, HeoOXiJHI mpeaMeTH moOyTy Mo TUny OypXKyHOK Ha ApoBax,
JIpaOWHHU, KOBPI Ta 6araTo 40ro iHIIOro

Takoxk peryssipHO HaJCUIIAIOTh Ha (HPOHT aBTOMOOLII, Ta pi3HY BIHCHKOBY TEXHIKY.

Jlesiki BOJIOHTEpH AONOMAaraimoTh (piHAHCOBO OEpydd Y4acTi B PI3HHX TPOIIOBUX
300pax.

VY BOJIOHTEPCHKHMX LEHTpPaX € Il BIAAUIA NI JIOAM IUICTYTh BIMCHKOBI CITKH,
KPYTSTh CUTapEeTH, Ta HaBiTh 3UIMBAIOTh OPOHEIKHIETH

AKTyaJbHIiCTh TeMH. AKTYaJIbHICTh PO3pOO0IIEHOT cCUCTeMH 00YMOBIICHA 11 i THUM,
IO JlaHa TporpaMa CIPOCTUTh POOOTY Ul MEHeMKepa, ONTHMI3ye Yac, LI
BUTPaYaeThcss HA O(GOPMIICHHS OKYMEHTIB, 3BITIB MO 300py JONOMOTH TOIIO, BCi
HeoOXi/Hi Jy1st Oy/Ib SIKOTO BOJIOHTEpa AaHi OyIyTh 3HAXOJUTHUCS B OJIHIH Iporpami.
Came Tomy po3poOka Takoi MporpaMmu cTajia METOI MOTO TUIIOMHOTO MPOEKTY.
OO0’€eKT nocyikeHHsI. ABTOMAaTH4HA CUCTEMA KOOPAWHYBAHHS PYyXY.

Ipenver nociimkenHs. Cuctema aBTOMATH3allli KOOPAHHYBaHHS POOOTH Ta
B3a€MO/Iii BOJIOHTEPIB

Mera poGoTH. pO3pOOUTH MPOrpaMHE 3a0E3MEUCHHS CHCTEMH aBTOMATH3aIlii
pobOTH BOJIOHTEPA, OCHOBHMMH (YHKIISIMHU SIKOi €. MOXJIMBICTh MOMIYKY IO
napaMeTpax, MOKJIMBICTh TEeperiisily BCIX JaHUX MPOrpaMH, BEJCHHS CTATUCTUYHHUX
JIAHUX, & TAKOXK IeHEepaLli€l0 HaKIIaIHHX.

3aBnanHs. 3a/uisi JOCSTHEHHs IIOCTaBJIEHOT METH OyJi0 BHM3HAU€HO HACTYIIHI
3aBJaHHs:

BU3HAYUTH KOPUCTYBAUiB CUCTEMH;

BH3HAYMTH ITOTPEOHU JIs1 KOPHCTYBAYiB CHCTEMH;
MpOaHai3yBaTH MOTPEOH Il KOPUCTyBada CUCTEMH;
BU3HAYUTH TEXHOJIOTIi MOTPiOHI /U1l HATMCAHHS IPOEKTY;
HaIMcaTH KoJ-peai3alliio 101aTKy.
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5 AHAJIi3 aBTOMAaTH30BaHOI CHCTEMH

Cuctema aBTomMartm3alii crpomrye: ohopMIICHHS T'yMaHITapHOI TOITOMOTH, TOYHHA
PO3paxyHOK i 9ac 3aKymlok, (opMyBaHHS 3BiTiB, CIIMCOK BOJIOHTEPIB Ta iX JaHUX,
CIIFICOK pedeil Ta X KiTbKICTh Ha CKJIA, YeKH MO 3aKyIIiBIIAM, 00poOKa Ta MaHIITyIIAIIsA
3 IUMH JaHHMH.

[TocraHoBKa 3amadi HACTyNHA: PO3POOUTH MpOrpamMHE 3a0E3MEUCHHS CHCTEMH
aBTOMaTH3amii poOOTH BOJOHTEpA, OCHOBHUMH (YHKIIISIMH SKOi € MOJKIHBICTh
NOIIYKY IO MapaMeTpax, MOXIJIUBICTh IEperyisify BCiX NaHUX NPOTPaMH, BEICHHS
CTaTUCTUYHHX JAHHX.

Po3poburn 3pyunnii rpadiuauii inTepdeiic mis podotu 3 inpopmariero. OcHOBHI
nii Ta B3aEeMOIisl MK KOPHCTYBaueM Ta CHCTEMOIO IOBHHHI CYNpPOBOJIKYBATHUCS
BiJIIOBITHUMH TTOBiTOMJICHHSAMH ST KOPUCTYBAya.

CTBOpUTH HaBIramiiiHi KIaBimi A MOXJIMBOCTI IIBHIKOTO Ta 3PYyYHOTO
OTPUMAaHHS TOCTYITY 110 MOTPiOHOT (QyHKIIIT B cHcTEM.

ABTOMaTH30BaHAa CHCTEMa  BOJOHTEPCHKOIO  IIGHTPY IIOBHHHA  OyTH
YHiIBEpCaIBHOI0, TAKOI0, 00 IMiIXOAMIA IS PI3HUX OTEPAliHUX CHCTEM.

BucnoBok

TakuM 4MHOM B KiHIIEBOMY Pe3yJIbTaTi Oyie po3po0IieHO aBTOMATHYHY CUCTEMY LIS
KOOPJMHYBaHHs POOOTH Ta B3a€MOJIT BOJIOHTEPIB, sKa 31aTHa OyTH BUKOPUCTOBYBaHA
Uit o(hOPMIICHHSI TyMaHITapHOI JONMOMOTH, TOYHHH PO3pPaxyHOK MiJl 4ac 3aKyIoK,
(hopMyBaHHS 3BITIB, CIUCOK BOJOHTEPIB Ta iX JaHHUX, CIHCOK pevei Ta iX KUIbKICTh Ha
CKJIai, YeKH MO 3aKyMiBJIsAM, 00OpoOKa Ta MAHIMyJSI[is 3 IMMHA JAaHAMHU. TakoK
nporpama Oyjie TeHepyBaTH HAKJIAIHI JJIs 3BITY.

Cuctema Oyjie Opi€HTOBaHA Ha MPOCTUX BOJIOHTEPIB, & IS [IbOTO Oy1e MICTUTH HE
CKJIaHUI 1HTepdeic A1t 3p0o3yMijIoro QyHKIioHaTy. Y MPOIEeci JOCTIKEHHS TeMU
JUIUIOMHOTO MPOEKTY, 10 JI0 BaKJIMBOCTI JaHOI aBTOMAaTH30BaHOI CHCTEMH, Oyiu
JOCHIIJDKEHI Ta IpOaHalli3oBaHi pilleHHS W OOIPYHTOBAaHO aKTYaJbHICTh JaHOTO
JIUIUIOMHOTO TIPOEKTY.
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AHoTauisi. Y po0OTi po3risiHyTO reiiMipikoBaHy CHCTEMY HiITPUMKH BUBYCHHS
Kypcy Oi3MKH y CepeHiil IIKONi, OCHOBHOKO 3aJadycio SKOi € 3aKpiIUIeHHS
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1 Beryn

XXI cromiTrst — emoxa rio0ami3aiii, IO CYTTEBO BIUIMBAE HA PO3BUTOK Cy4acHOI
OCBITH. 3 IUIMHOM Yacy 3MIiHIO€THCS CTaBJICHHS JIOJIEH /10 BUKOHAHHS IEBHUX i, B
TOMY 9HCIIi PO3yMOBHX. {71 OTpMMaHHS KpAaIlX OCBITHIX pe3ylbTaTiB, HABYAHHS
HEOOXiTHO TPOBOMUTH B  iHQOPMAIIfHO-OCBITHBOMY CEpENOBHIN.  3aBIIKH
IHTepaKTHBHIA (OpPMI MOJaHHSA MaTepialxy TaKWi MiAXiA MiABHIIWTHE MOTHBALIIO 10
CaMOCTIHHOIO HaBYAHHS, MOKPAIIUTh HABHYKH TBOPYOTO Ta KPUTUYHOTO MHCIICHH,
piBEHB 3aIiKaBICHOCTI YUHIB J0 IpeAMETIiB. 3aBAAKH CydacHHM 3aco0aM Bi3yauizarii,
IIFO 171eF0 MOYKHA peali3yBaTH BUIJISII KOMII FOTEPHOT IPH, SKa MOXKE 3aCTOCOBYBATHCH,
HAIPUKIIA], Ha YpokaxX (i3HKH Y cepeIHii KO U KPamoro 3aCBOEHHS TEOopii.

Metoro nmochmimkeHHS € po3poOka TeiMi(ikoBaHOT CHCTEMH IS MiOTPUMKH
BUBYCHHS KypCy (i3UKH y CepeAHil KO

HaykoBa HOBH3Ha momsrae y po3poOri reliMiikoBaHOTO pIMICHHSA, SKE MAae
IHTYITUBHHN iHTEepQeiic, IiKaBUil TeMIDIel Ta MOKpUBa€e OLTBIIICTD TEM MIKiITHHOTO
Kypcy (Gi3UKH y TOPIBHSAHHI 3 iCHYFOUUMH aHAJIOTaMH.

2 AHai3 npeaMeTHOI 00J1aCTi Ta iICHYIOYHX pillleHb

[eiimidikarist — 1ie mpolec 3aCTOCyBaHHsI iIrPOBOi MEXaHIKH, €JIEMEHTIB 1 MPUHIIMIIB
JI0 HEIrPOBOTO KOHTEKCTY ISl KPAIoro 3aiaydeHHs kopuctyBauis [1]. [eiimidikarrito
MOXKHA BHKODHCTOBYBATH B PI3HMX KOHTEKCTaX, HANPHUKIAJA, LIKOIH MOXYTh
3aCTOCOBYBATH ii /Il HABYAHHS Y OL[IHKM y4HiB. MO30OK JIIO/IMHH BJIALITOBAaHUH TaK,
0 3 TO3UTHBHUMHU €MOIIsSMHU iH(GOpMAIlisl 3aCBOIOETHCS 3HAYHO KpaIlle, OTKE
HEOOXiJTHO MOZEPHI3yBaTH KJIACHUYHY OCBITHIO METOJMKY, W00 HaB4aHHS OyJo
[IKaBUM 1 MPUHOCHUIIO pamictsh [2].
IMpuknaau irpoBUX MEXaHiK, sIKi BAKOPHCTOBYIOTHCS B reiimidikarii ocsitu [1, 2]:

e [lini — micyisi BUKOHAHHS 3aBJaHHS YY€Hb OTPUMYE HAropojly, HarpuKJiaj, 3Ha4YOK,
Oarm, mepexiJ Ha HOBUH piBEHb.

e Craryc — BHUKOHYIOYM 3aBJIaHHS, Y4YHI MIiIBUILYIOTH CBiii piBeHb a00 pEHTHHT.
Tabnumi migepiB MoKa3yTh HAWKpalMX TpaBIiB, UM i HAJUXAIOTh MIKOJISPIB
MIpaIoBaTH OLIbIIe, TI00 MaTH 3MOTY KOHKYpPYBATH.

e CnisibHOTa — y4HI MOXYThb 00’€HYBaTucsi B mapu abo TpyHH Uil BHPILICHHS
po0JieM, BUKOHAHHS 3aBAaHb a00 1HIIKX IUICH.

e HapuaHHS — miKa3K¥ i mOpaau HEOOXiMHI IIKOISIpaM, 00 PO3yMITH MpaBIlia TPH.

AHaii3 iCHYIOUHX pilleHh MOKAa3aB, IO OUIBIIICTH i3 HUX € JIMIIEC iHTCPaKTHBHUMHU
CHMYJISLISMY, SIKi OIHCYIOTh 3araibHi npouecH ¢izuku. [Ipukinagom Takoro miaxomy
€ CaliT IHTEepaKTUBHUX CHUMYJISLIN 3 MaTeMaTHKH 1 Hayk npo npupony PhET (puc. 1),
ne PhET-ciMu cTBOpeHi Ha OCHOBI HAYKOBHUX ITE€AArOTiYHUX JIOCHI/PKEHB 1 CIIOHYKal0Th
YYHIB 10 HABYAJIBHUX JOCIIIXKEHb 1 eKCIIepuMeHTyBaHHs [3].
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Puc. 11. Turepdeiic BeG-pecypcy PhET

le oauu noxibHuit pecype, e Dynamic Labs for primary school science, na skomy €
tinbku 3 Temu [4]. [ToxiOHI iHTEpAKTUBHI CUMYJIALIT 3Me01TBIION0 PO3KPUBAIOTH JIHIIIC
OCHOBU TEMH, a IIOBHOLIIHHUX irOp Cepe]] HUX — OIMHMLII 1 JIUIIIE 33 OKPEMUMH TeMaMu
3 HEIHTYiTUBHUM iHTEepdencoM.

3 3anponoHoBaHe pilIeHHs

3anpornoHoBaHa reiMigikoBaHa CHCTEMHM MHiATPUMKHM BHUBYEHHS IIKIJIBHOTO KypCy
(hi3WKH MOTIOBHUTH BIAMOBIIHY OCBITHIO IpOTpaMy eJIeMeHTaMHu Tehmidikarii Ta
IHTEPaKTHUBHOCTI. Y 3aIllpOIIOHOBAHOMY JOJATKy IEPeA TpaBleM Oyae IMOCTaBIeHa
L[JTb: IPOMTH MEBHY KUIBKICTh PiBHIB, Y SIKMX MTOTPIOHO PO3B’SI3aTH MPAKTHYHY 33734y
3a IIEBHOIO TEMOIO 31 IIKUIBHOTO Kypey (i3nKu.

Hanpuknan B ogHOMy 3 piBHIB Tpeba mpoifTu depes3 MicT, SKWH IMiABIIIEHUH Ha
6110111, 3MiHIOFOUH (HOPMYITy MacH 00’ €KTa, SIKM 3HAXOANUTHCSA 3 1HIIOT CTOPOHH OJI0Ka
(puc. 2).

Puc. 12. PiBeHb 3 MOCTOM
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Yepes meBHy KUIBKICTh PIBHIB IpaBelb 3yCTpidyae «MiHi-00ca» — 1ie KOHTPOJIbHHUN
piBeHb. «DiHanbHuUA 60c» MependauaTMe NoeTanHe po3B’sI3aHHs IEKUIBKOX 33134 3a,
HaIpyKJa]], HaBYaJIbHUH CEMECTp.

JUi1st po3poOKH BUKOPHCTAHO irpoBHi pymiiid Unity, 3acTocyBaHHS SKOTO CIIPOCTHIIO
NpoLec pOo3po0KM BHUKOPHUCTAHHAM TOTOBHMX IrpOBHX eJieMeHTiB (assets), ski
3HAXOAATHCS Y BiIKpuTOMY noctyi [5, 6].

4 BucHoBok

[IpomoHoBaHa Ipa cTraHe €pEeKTHBHHM JOIOBHEHHSAM JO IIKUIBHOTO Kypcy (i3uKH,
OCKINIBKH AiTAM OyAe TOKa3aHO [0 pi3HUX (PI3SMYHHX MPOIECiB 3 BHKOPHUCTAHHAM
irpoBux MexaHik. Take MOe€qHAHHS 3a0€3MEYUTH 3pPOCTAaHHS IHTEpECy YUYHIB 10
HaBYaHHS Ta MiBULICHHS PiBHS 3aCBOEHOCTI HABYAIBLHOTO MaTepiaiy.

[Momanpmuii pO3BUTOK IPOEKTY IOJSArae B YAOCKOHAJICHHI Hojadi Marepiaiy Ta
30aaHCyBaHHI IIKaBOTO irpOBOTO IMIPOIIECY 3 HAMIMHICTIO MOETi (Pi3MYHIX IPOIIECiB.
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AHoTauisi. 3anpOIOHOBaHO Be0-10JaTOK A OpraHizalii eeKTPOHHOT YeprH Y
MEIUYHUX 3aKiagax. Y MOpIBHAHHI 3 ICHYIOUMMH CHCTEMaMH IPOIOHOBaHE
piLIeHHs 103BOJISIE 3MIHCHUTH HAJIAIITYBaHHS CHCTEMH CIIOBIIIEHb JIs1 BYACHOTO
NPUAHATTS JiKiB manieHToM. CHCTeMa J03BOJISE 3IMCHIOBATH MOHITOPHHT
CTaHy MallieHTa NIIIXOM MPOBEICHHS OIMTYBaHb Ta BHOCUTH 3MiHH y HpOIEC
JKyBaHHA 32 HEOOXiTHOCTI.

Kurouosi ciioBa: Oxopona 310poB’s, EnexrponHa uepra, MoHITOpHHT Kypcy
JIKYBaHHS.

Electronic System for Organization and Support for
the Process of Patient Treatment in Medical Institutions

Ihor Svidruk® and Artem Izmailoy?20000-0002-6165-7490]

Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine
Thor.svidrukl9@pnu.edu.ua
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Abstract. Web application for organizing an electronic queue in medical institu-
tions is proposed. In comparison with the existing systems, the proposed solution
allows setting up the notification system for the timely medicine taking by the
patient. The system allows monitoring the patient's condition by conducting sur-
veys and making changes to the treatment process if necessary.

Keywords: Health Care, Online Queue, Monitoring the Course of Treatment.
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1 Beryn

VY cywdacHOMY CBiTi iH(pOpMAIiiiHi TEXHOJOTI] TiCHO MOB’SA3aHIi 3 TaTy33[0 OXOPOHU
3JI0pOB’sI, TOMY AOAATOK, SIKMI 3MO>Ke BUPIIIUTH IIPOOIIEMY 3 €JIeKTPOHHIMHE YePraMH,
JIOTIOMO>KE KIIIEHTaM PalliOHaJIbHO Ta MPOIYKTHBHO BUKOPUCTATH CBiif wac. HammipHi
Yyepru 1 301IBIIeHNH 9ac OYiKyBaHHS € OIHIEI0 3 OCHOBHHUX IPUYHH HE3aJOBOJICHOCTI
namieHTiB. OKpiM IBOTO, Y TEMEPIITHIX peatisx HaAMipHe CKYITYeHHS JI0/IeH Hece 3a
co0oro 3arpo3y iH}ikyBaHHS. TakoX, 3aCTOCYBaHHS €NEKTPOHHOI YEPTH Y METUIHOMY
3aKJIaJIi TO3BOJISE BiJ[BiAyBaduaM 3a3/1aJeTiAb IIaHyBaTH CBOE BiJBiTyBaHHSI, OTPUMATH
KOHCYJBTAIIiF0 (paxiBIlsI Ta perent Ha MEIUKaMEHTH.

MeToro IOCHIIKEHHS € po3poOka BeO-3aCTOCYHKY [UIA OpTraHi3aiii mporecy
JKyBaHHSA 3 (YHKIIOHAJIOM HaraJyBaHHS JJIS YiTKOTO BUKOHAHHS TPUIIHCIB JTiKaps.

HaykoBa HOBHM3Ha IONATae y HASBHOCTI (DYHKUIOHAJTy HaraayBaHHS IIpoO
CBOEYACHUI IPUHOM MEJUKaMEHTIB Ta MOXJIMBICTh pearyBaHHs IIPUIIKCIB JTiKapeM y
PEXKUMI peasbHOTO 4acy.

2 AHaJii3 icHylouYMX pilleHb

AHati3 iICHyIOUMX JIOJATKIB MMOKa3aB, 10 HE3BaKar4d Ha eCKTHUBHHUN (DYHKIIOHAI
oprasizailii eIcKTpOHHOT YeprH, OUIBIIICTh CYYaCHUX 3aCTOCYHKIB HE MAtOTh CUCTEMHU
HarajyBaHHS PO MOTPeOy MpUitoMy JTiKiB, MPOBEICHHSI MPOIEeAyp, Touo [1, 2]. Tomy
OCHOBHOIO TEpEeBarol0 3alpOlOHOBAHOTO 3aCTOCYHKY € IpocToTa iHTepdeiicy Ta
cHCTeMa CIIOBILIEHHS.

3 3anponoHoBaHe pilIeHHs

3anpornoHoBaHUH BeO-101aTOK U MEIUTHUX 3aKIIA/IiB JO3BOJISIE:

e 3iiiCHIOBaTH OpraHi3alil0 Ta YINPaBJIiHHS EJIEKTPOHHOK 4YEPror A0 KOXKHOIO 3
(axiBIIiB;

e NpH3HAYATH JIKM Ta JIKyBalbHI MPOLEAYPU Y PEKHMI pEanbHOro Hacy Ta,
BIJINIOBIHO, MOAK(DIKYBATH MTPOIIEC JTIKYBaHHS BiIMOBIIHO 70 foro mepeoiry;

e I[IPOBOJWTH MEPBHHHE Ta IIOBTOPHE OINWTYBaHHS NAallieHTa LIONO CTaHy HOro
3JI0pOB’sI 3 METOIO BHECCHHS KOPEKTHB Y IPOLIEC JIIKyBaHHS;

® 3/IHCHIOBATH HAJAIITYBaHHS CUCTEMH HarajyBaHb IPO MPUHAOM MEJINKAMEHTIB Ta
BHKOHAHHS 1HIIUX MTPU3HAYCHP JIKIB 3 METOIO MiIBUIICHHS €(PEKTHBHOCTI MPOIIECY
JIKyBaHHS.

[pocTuit inTepdeiic 3amPOMOHOBAHOTO H0AATKY (pUC. 1) T03BOJISE MBUIKO OMAHYBATH
aJrOPUTM pOOOTH Y HOMY BCIM BIKOBHM KAaTETOPisSIM MAIli€HTIB.
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Puc. 13. Maker intepdeiicy

Jnst po3poOku NpONOHOBaHOTO JoAaTKy Bukopuctano ruardgopmy .NET mms
cepepHoro ¢yukiionany [3, 4], React nns pyukuionany xopuctyBaua [5], pecype
Twilio 1 cTBopeHHsT cMc-po3cuiiku Ta 6a3y nanux MySQL [6]. 3acrocoBanuii crek
TEXHOJOTii 3a0e3nedyye 3pydHICTh Ta BHCOKY HPONYKTHBHICTH Ha CTOPOHI
KOPHCTYyBaya.

BucuoBok

3acToCyBaHHS €JEKTPOHHOI YEprH, OPraHi30BaHOI 3a JOIOMOTOI0 IIPOIIOHOBAHOTO
JIOAATKY, JO3BOJIMTH MalllEHTaM 3a3JlaJieTib IUIAaHYBaTH CBOE BiiBigyBaHHs. Crcrema
CTIOBIIICHHS 3MO’KEe MPOiIH(GOPMYBATH iX PO MOXKIMBI JAaTH i 4ac BIi3UTY, a TaKOX
3a0e3MeunTh HaraJyBaHHs PO BUKOHAHHS MPUITUCIB JIIKaps.

[Moganpnni KociKEHHS MOJATAIOTh Y 01aBaHHI (QYHKIIIOHATY JUIs 3aCTOCYBaHHS
CTOPOHHIX JI0JJaTKIB 3 METOIO OpTraHi3allii i HaJalITyBaHHs HaraJyBaHb.

References

[1]  «Helsi - Iudopmauiitna cucrema s mnaiieHris,» [OnnaiiHoBuii]. Available:
https://helsi.me. [[lata 3BepHenns: 12 12 2022].

[2] «Meguuna comiamsHa miarpopma Medics,»  [OmnmaitHoBumit].  Available:
https://medics.ua/. [[lata 3BepHenns: 12 12 2022].

[3] M. Price, C#9 and.Net 5, Packt Publishing, 2020.
[4] J.Richter, CLR via C#, Microsoft Press, 2012.

[5] «React Top-Level APL» [OwnnaitnoBuii]. Available: https:/reactjs.org/docs/react-
api.html. [[lata 3Bepuenns: 11 12 2022].

[6] J. Murach, Murach’s MySql, Mike Murach & Associates, 2012.

171



172



HaykoBe enekTpoHHE BHJaHHSI KOMOIHOBAaHOTO BUKOPHCTAHHS
Mo>kHa BUKOPHCTOBYBATH B JIOKAJIBHOMY Ta MEPEXKHOMY PEKNMax

KOMIT'FOTEPHI HAYKH, IHOOPMAIIIMHI TEXHOJIOT'Ti
TA CUCTEMH YIIPABJIIHHSA

Martepiann
MI’KHAPOJAHOI HAYKOBO-TeXHIYHOI KOH(epeH il
CTY/J€eHTIiB, aCIipaHTIB Ta MOJIOAUX BUEHUX
19-20 rpynns 2022 poxy
IBaHo-®paHKiBChK, YKpaiHa

Martepianu craTeii ommyOIiKOBaHI B aBTOPCHKIH peqaKiii

COMPUTER SCIENCE, INFORMATION TECHNOLOGIES
AND MANAGEMENT SYSTEMS

Proceedings of the International Scientific Young Scientists Conference
CSYSC-2022

2022, Decemer , 19th -20th
lvano-Frankivsk, Ukraine

Published materials are peer-reviewed

Texuiunanit pegakrop K.1.H M.JL. Ilerpumun (ITHY)

Bunasenp

[pukapnarchKuii HaLIOHATLHUN YHIBEPCUTET
imeni Bacuns Credannka
Bya. C. banzepu, 1, m. IBano-®pankiBebk, 76025,
Ten.: 71-56-22
E-mail: vdvcit@pu.if.ua
CBinonTBo cy0’€KTa BUIABHUYOI CIIPaBU
JK Ne 2718 Big 12. 12. 2006

ISBN 978-617-8128-12-8

173



