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CEKIIISI: MATEMATUYHI METO/IA, MOJEJI TA THOOPMANIIHI TEXHOJIOTTi
B EKOHOMIII

SIxoBneBa M. A.

Maczicmpanm, 1-it pik Hag4aHHA

Cneyianvnicmo 122 «Komn’1omepui nayku»
Vuieepcumem imeni Anvppeoa Hooens, m. /Jninpo

IMITAIITHE MOJAEJIOBAHHS CHCTEMU OBJIKY TOBAPOOBITY HA CKJIAI
MAJIOI'O HIAINPUEMCTBA

Mertoio poGoti € po3pobka aoaarka 3 iHTep(eiicoM KOPUCTYBaua, OCHOBHA (DYHKIIIS SKOTO
BHUKOHATH IMITAIli}0 BBEJICHHS O0JIIKY TOBAapOOOIry Ha CKJIaji 3 ypaxyBaHHSAM 00paHOi ONTUMAaIbHOI
MOJIeNl 711 PO3paxyHKy 00Csry 3aMOBICHHS 1 NEPiOANYHOCTI BUKOHAHHS 3aMOBIICHHS.

KirouoBuM 3aBIaHHSIM ONTHMI3AL] CKIIAACHKIX 3aITaciB € JOCATHEHHS TaKOTO MiHIMaJbHOTO
o0csry 3armaciB, SIKOTO BHCTa4alo Ha TIOCTiiiHE 3a0e3redeHHs Oe3repepBHOCTI MpojaxiB abo
BupoOHHITBA. ONTHUMI3alLlif, TaKUM YMHOM, € TIOLIYKOM KOMIPOMICY MiX CYNEepewIMBUMH, Ha
MepIIMii TOrNIsI, BMMOTaMHU: MiHIMAlbHAM 00CATOM 3amaciB Ta 3a0e3ledeHHs, M0 CyTi, He
00MEXEHOT0 y Jaci Mpouecy BUpOOHHIITBA Y1 MPOJAXKY.

BaxiuBuMm (aktopoM onrtuMizaiii yrnpaBlIiHHA CKIaJICbKMMM 3aracamMy € TpaBHJIbHA
MpocTOpoBa oprafizanis. OcoONUBY 3HAYMMICTh y HANpsAMKYy ONTHMi3alil Mae BIPOBAKCHHS
NporpamM KOMIUIEKCHOT aBToMaTH3alii CKIIajy, sike J03BOJIS€ BIOPSAKYBATH Ta pallioOHai3yBaTH BCi
(yHKUi yIpaBIiHHA CKJIaACBKUMU 3aacaMy HailO1IbII ONTHMATIBHO.

IlpaBuibHO migiOpani MozeNi yNpaBIiHHA 3amacaMd  Ha TOPrOBOMY  IMIANPUEMCTBI
JIO3BOJISIIOTH PALIIOHATIBHO Ta e()EKTUBHO KOHTPOJIOBATH MPOLIECH HAJAHHS MOCIIYT CIOXKHBAYEBI 3a
MiHIMI3alil BUTpaT Ha 3aKyIiBIIO, JOCTaBKy Ta 30epiraHHs ToBapy. BOHM aai0Th MOXIHBICTDH
ONTHUMI3yBaTH PIBeHb 3aracis, 110 103BOJsiE 3a0e3meunTtu Oe3nepepBHy poOOTy MIANPUEMCTBA 3a
MiHIMI3alii o0opoTHUX (OHAIB, IO MiIBHINYE peHTabelbHICTh Oi3Hecy. Bubpana cucrema
«MIHIMyM-MaKCHUMyM» OpI€HTOBaHa Ha CUTYallif0, KOJIM BUTPATH Ha OOJIK 3amaciB Ta BUTpATH Ha
o(opMIIeHHS 3aMOBJICHHS HACTIIbKK 3HAYHI, 10 CTAIOTh CIIB MIPHUMH i3 BTparaM Bin aedinuty
3anacis.

TIpoBeneHO eKcHeprMEHT TMOBEIIHKM MOJENi «MiHIMyM-MakCUMyM» B  iH(OpMaIliiHiii
cucTeMi JUId mignpueMmcTBa. JInsS IpOTO TECTOBI [aHi 3aHeceHi 10 Talbmumi 3 BXIJHAMH
napameTpamu. Hexail iHTeHCHBHICT TIONUTY BapitoeThes BiJ 10 10 310 3 IEBHOIO MEPiOAMYHICTIO.
Ilepiog nocraBku 3aMoBieHHs — Bif 1 g0 3 TwkHiB. IHIN mapaMeTpu, Taki SK MakCUMallbHa
3aTpUMKa 3aMOBJIEHHS, BapTiCTh JOCTABKM Ta 30epiraHHs OyayTh koHcTaHTamu. OCHOBHA repeBara
CHCTEMHU TMOB’S13aHa 3 MOXUJIMBICTIO JOCSATHEHHS TAKOTO MIHIMAJIbHOTO O0CATY 3amaciB, SIKOTO
BHCTAYaJI0 Ha TOCTiliHe 3a0e3re4eHHs Oe3MepepBHOCTI MPOJaXiB, 0COOINBO BPAaXOBYHOUH BUCOKI
BUTpaTH Ha 30epiraHHS MarepiaJbHO-TEXHIYHMX 3alaciB Ta BUCOKUN piBeHb 30HTKIB, IO
BUHMKAIOTh Yy pa3l BiJCyTHOCTI 3amaciB. Po3poGnena cucrema Mae 3pyunuii iHtepgeiic. s
noOyoBu 1HTEp(eiicy KOpHCTyBada BHUKOPMCTOBYBABCS IiAXiJ CTBOPEHHS OHO CTOPIHKOBOTO
nonarky (Single-page application). Takum uynmHom Mmaemo omHy HTML  cropinky, ska
3aBAHTAXYEThCS B Opay3ep 1 He Iepe3aBaHTAXKyEThCs MMiJ yac BUKopucTaHHi. Komm kopucryBaul
B3a€MOJIIFOTH 31 CTOPIHKOIO, IPOrpamMa JMHAMIYHO MEPEenucy€ abo OHOBIIIOE MOTOYHY CTOPIHKY, a HE
3aBaHTAXYy€ HOBY CTOPIHKY 3 cepBepa. Ockinbku HTML BiATBOPIOETHCS Ta MaHIMYIIOETHCS HA
CTOPOHI KJII€HTA, PO3MIp KOPMCHOI'0 HABAHTAXEHHS 3MEHILY €ThCS, OCKLUILKM CepBep MOBepTae JIUILe
JSON, a ne cropinky HTML. InTepdeiic nependadae roloBHe MEHIO, B SIKOMY € Taki 00 €KTH:
MoJeNb, iMiTalisg JaHux, rpadiku. [Ipn HaTuckaHHI Ha KHOTIKY «Mozensy (puc. 1) BigoGpaxyeTbest
HOBUH KOMIIOHEHT, SIKMII € ()OpMOIO BBEJICHHS JAHUX JUIS PO3paxyHKy mopeni. Lleif koMIoHeHT
CKJIQa€ThCA 3 3aroJIOBKY Ta IOJIB JUIS BBEACHHS JAHHX, y SKHX KOPUCTYBad BKasye: IOIUT, 4ac
JIOCTaBKM, MAKCHMaJbHY 3arpUMKY 3aMOBIEHHS, BapTiCTh JIOCTaBKH, BapTicTh 30epiraHHs,
TIOTOYHMIA 3ar1ac.



Jlns mepernsany rpadikiB, moOyZOBaHMX Ha MiJCTaBi 3reHEPOBAHUX [AHUX TIPOTPaMU €
komroHeHT «I'padikmy (Puc 3), sKi OHOBIIOIOTHCSA NPH 3MIHI JaHUX y KOMIIOHEHTI «Imitartist
JaHux». I'padiky BigoOpaxaloTh HMOMHUT Ta KUTBKICTh TOBapy HA CKIadi Ta KUIBKICTb TOBapy Ha
CKJIai Ta 00CAT 3aMOBJICHHS, kUil TpubyB LOTO AHS HA CKIA.

PoapaxyHan moaan

Puc.1 - Kommonent «Mopeinby» iHTEp(eiicy KoprcTyBada
Jlns po6GoTH 3 0OCHOBHHMM (DYHKIIIOHATIOM IIPOrPaMH BUKOPHCTOBY€ThCS KOMIIOHEHT «ImiTaris
nanux» (Puc. 2), B sskomy BiioOpakaeThCsi TAOHMIL, 3 IMITOBAHMMH JIaHUMU 3alIOBHEHHSI Ky pHAITY
00Ky TOBapy Ha CKIadi 3a BKazaHy KinbKicTh aHiB. LI maHi pospaxoBaHi 3a MOJEILTIO
«MIHIMYM-MaKCUMYM» IJI1 KOJKHOTO PsKa, IPOBeJeHA MepeBipKa, UM 3alHIIKU TOBapy Ha CKIaii
OinIbIle HIK TIOPOTOBHIA PiBEHb Ta YW MOTPIOHO pOOHMTH 3aMOBJIEHHS Ta sKe caMme — IUlaHoBe abo
JOJaTKOBE.

B Qanl U rerepaufl wypesamy

HiypHan ofilicy TOBADY HA cknan

Puc. 2 — Komnonent «IMitauis ganux» iHTepeiicy kopuctysada

CepBepHa 4acTUHA MpPOrpaMy HANMcaHa MOBOIO IPOrpaMyBaHHs Java 3 BHUKOPHCTAHHSIM
¢peiimBopky Spring. [l CTBOpEHHS OCHOBHOI HaCTKU CepBepa BUKOPUCTOBYBABCSA caMe MOIYIb
Spring Boot. lle xoMruiekcHuid (peiiMBOPK JUIS CTBOPEHHS Ta 3alyCKy MPOrpaM 3 MiHIMaJbHUMU
3yCHJUSIMU Ta HajJalTyBaHHAMH. Spring Boot mae Benukuit (yHKuioHan, ane foro HalOLIbII
3HAYYHIIMMU OCOOJIMBOCTSAMU € YIPaBIIHHA 3QJISKHOCTSAMM, AaBTOMATWYHa KOHQirypauis Ta
BOyZOBaHI KOHTeHHEPH CepBIETIB. [l TOro, mo0 JeTKO IHTErpy€eThCs 3 IHIIMMU MOAYIAME Spring
Ta 3a0e3MneuuT JOCTYIl JO JaHUX BMKOPMCTOBYBaBcs Mouyib Spring Data. Moayns 3a0e3neuye
Jonarkam JI0OCTYI J0 JaHMX 4epe3 pesuiiini ta nepemsiuiiini 6azu ganux (BJ]), map-reduce
(peiiMBopkr Ta XMapHi mocnyrd. Spring Data MicTuTh Ge3iid MiANPOEKTIB, MPU3HAYCHUX IS
neHux CYBJI. OcHoBHHUIT MexaHi3M, 10 peaidyerbest B Spring Data — perosuropiii. Ile HaGip
iHTepdeiiciB, mo BukopucToBYIoTh JPA Entity mms B3aemonii i3 manmMu. basa maHmx y mbomy
npoekrti Oyna BuOpana PostgreSQL. lle morykHa cuctemMa 00’ €KTHO-pelsiiHUX 0a3 TaHuX 3
BIJIKPUTHM BUXiJHIM KOZOM, 5IKa BUKOPHUCTOBYE Ta po3mmproe MoBy SQL y moenHanHi 3 6ararbma
(dyHKIIAMY, K1 Oe3redHo 30epiraroTh 1 MacmTaOyoTh HalCKIIAAHIII poO0Yi HABAHTAKEHHS JIaHHX.
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Edexr 3actocyBaHHS onTUMI3alil yNpaBIiHHS CKJIAJCHKHMH 3arlacaMy CTaHOBHTH 110 25%
TIOKpAIIEHHS MOKa3HUKIB poOoTH ckiaaxy. ONTHMIzaIlist J03BOJsE: 301TBIINTH €KOHOMIIO BUTpPAT Ha
oprasizauilo J0CTaBKM Ta 30epiraHHs TOBapiB, pallioHaJi3yBaTH PO3MOJIT CKIAICHKHUX 3arlaciB
3aBISIKH, 3 OJHOTO OOKY, 3HIDKEHHIO 3aTOBAPIOBAHHS, @ 3 1HIIOTO, TOMOBHEHHS HECTadi TOBapiB Ha
CKJIaJIax; 3MEHIIMTH CKJIAJChKI IO Ta OpPeH/Iy Ha iX 00CiIyroByBaHHs a0 OpEeHY; BUBUILHUTH
KOIITH, BKJIAJIeHi y MalopeHTabe bHUil TOBap; 3pellTol0, OTPUMATH J0AATKOBY MPUOYTOK paxyHOK
301IbIICHHST 000POTHOCTI TOBAPHUX 3aIlaciB.

CnHcok BHKOPHCTAHHX JZKepe

1. I'puropkie B.C. MopemoBanns ekoHomiky: miapydsuk / B.C. ['puropkis. — YepHiBii
YepniBeupkuii Hail. YH-T iM. }0. ®eapkoBuua, 2019. — 360 c.

2. I'ymzoBara 0O.0., Aprumyk [.B. [IlpoexryBanHs IHpOpMAIfHUX CHUCTEM:
Hapu.nocionuk / O.0. I'ya3osara, [.B. Aprumyk. — JIsBiB, Bua-so JITEY,2018. — 211 c.

3. CunernazoB B. M., 3enenkoB O. A., Ackepo Ill. I. Maremarnuni meroau

onrumizanii. Hasu. [TociOn. Han. Asiamiiinuii yu-T. K.: OcBita Ykpainu. 2018.4. 1. - 329 c.
Hayxosuil kepisnux: JI.I. Apmonenxo, cmapuiuii suknaoay

M.B. JIuxonoii

oakanaep, 1-it pik HA6UaHHA

cneyianvhicmo 122 «Komn’romephi nayku»
Vuigepcumem imeni Anvppeoa Hobens, m. Jninpo

PO CIMHICTH PO3B’A3AHHSI 3A/IAYI MOBY/IOBH MEPEKI MIHIMAJTBHOT
JTOBKHHHU

VY NOBCAKAEHHOMY JKMTTI 4acTo 3 SBJSIIOTbCS NPOOJNEMH, NPH PO3IVSANAHHI SIKMX, MOXHA
3actocyBatu anroput™ Kpackana moOymoBu MiHiManbHOro aepesa. lle 1 3amada mpo kaGenbHY
MEpEeXy, a TAKOXK, PO NPOEKTYBAHHS €JIEKTPUUHUX a00 ra30BUX MEPEXK.

I B kuUTTI, 1 B HAyll 3aBXK/M BUHUKAE NUTAHHS — YU €AMHUM CII0COOOM MOXKHA MOOY Ly BaTH MEPEXKY
MIHIMAJIBHOI JTOBXKUHN?

JlocTaTHpO SICHO, 1O KOJU YCI €IeMEHTH Marpuli M pi3Hi, TO MiHIMaldbHa Mepexa Oyie €IHOIO,
60 MOPSIOK PO3TANTyBaHHS B MOPSIKY 3POCTAHHS i BUOOPY €IEMEHTIB Oyle €IMHO MOXKIUBHM, 1
TIpOIIEC 3aKiHYy€EThCs KoM 1oOynoBaHo (n - 1) pe6po, Jie n — KiJdbKicTh 00’ €KTiB(BEPILIHH).
Po3ristHeMo BUIIA0K, KOJIM CEPeJl €IEMEHTIB € PIBHI.

IpoBeneMo copTyBaHHS peGep B MOPSAKY 3pOCTAaHHS Bar

A B C D E F K

A - = 2 3 x 8 00

B i« - 4 o 6 % x

C 2 } 3 x 5 7

= D 5 i3 5 = x 3 R
E e 6 x x - 6 x

F 8 o 5 5 6 - 8

K s ve 7 4 e g 2



Bepmmna 1 | Bepmuna 2 | Bara pedpa

1 A C 2 +
2) D K 4 +
3) A D 5 +
4) C D 5 -
5) C F 5 +
6) D F 5 -
7) B E 6 +
8) E F 6 +
9) C K 7 -
10) A F 8 -
11) F K 8 -

[No3naunmo 3HaKOM « + » Ti peOpa, SKi MU BKIIOUAEMO Y JIEPEBO, 1 3HAKOM « - » Ti, SIKi IPU3BOAATH

10 YTBOPEHHS LIUKJIIB.

OTpumMaemMo aepeso:
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3po3yMilio, 110 B CIIMCKY PO3TaIllyBaHHS pedep MOXKHA 3MIHFOBATH MicLsIMH pedpa piBHOI Baru. Tak,
HaNpuKIaz, SKIo MoMiHATH MicisiMu pedpa ( A, D) 1 (C, D), To Buiine Bxe apyre aepeBo. A came
TaKe:
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Takum 4rHOM, 6a4MMO, IO y BUIMAJKY HASBHOCTI Y MaTpHIli PIBHUX €lIEMEHTIB, MiHIMaJIbHE JAEPEBO
Moxe OyTH He eauHe. Xo09a 3pO3yMiJIo, IO TAKOX BAKJINBO, YA BUKOPHCTOBYIOTHCS pedpa 3
piBHUMH Baramu y 1noOymoBi jaepea? Hampukmnan, pedpa (AF) i (F,K) marote y4acTp y ziepeBi i
HIYOT0 He 3MiHIOIOTh. T00TO, B MaTpuili MOXYTb OyTH PIiBHI €JIE€MEHTH, ajle MIiHIMalbHE JEPEBO
Oyne eamHe. Tpeba 3a3HA4YMTH, IO 1 JUISL TIEPIIOTO, 1 JUIsS JPYroro JiepeBa MiHIMalbHA JOBXKHHA
OJIHAKOBA.
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1. OcHoBu auckperHoi Maremaruku. OcHoBu Teopii rpadis. Hapu. mociGumk / lllBaumy I'T,
Baprenes ['M., Onumienko O.B., Toxcroit B.B.-/1.:2014.-68c.

Haykosuii kepisnux: O.€. 3anoposcuenko, KaHO. Qiz.-mam. HAyK, O0YeHm

0.C. KopoBaneHko

Bakanasp, 1-ii pik HaéuaHH3,

Cneyianvnicmo 122 «Komn’1omepui nayku»
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3AJTAYA PO MOBY/JIOBY MEPEKI MIHIMAJIBHOT JTOBKUHA

KaGenbHa dipma Xo4e MPOKIACTH MEPEKXy JUlsl OCTa4YaHHs CUTHAIY CIIOKHBadaM. J[OCHTB SICHO,
110 3a7aueto i€l GipMu € 3°€AHaTH KOPUCTYBAYiB KaOeIbHOIO MEPEXelo, IIPU TOMY Tak, 110 11ie Oyzie
HalleKOHOMHIIIMIT BapiaHT, TOOTO MO0 rpomli, BHUTpadeHi Ha TNPOKJIAJAaHHA Kabeis, Oyau O
MiHiMabHI. MoxkHa paxyBaTy, o (iHaHCOBI 3aTpaTy MPOIOPLINHI JOBKIHY Kabes.

Lfo 3amauy MokHa c(OpMYIIIOBaTH K 3a7ady Teopii rpadiB mpo Mepexy MiHIMaIbHOI JIOBKUHH.
[o3naunmo kabenbHy (ipmy A, a cnoxusaudiB B, C, D, E, F, G, H. Binomi Bincrani Mix 06’ exramu
(SIKIO € TIepelKoAM 3’ €HAHHIO JIBOX 00 €KTIB, TO BIJCTaHb OyJeMO BBaKaTh HECKIHYEHHOIO).
Bino6pa3umo ue y Marpuii M (Marpuis Bar)

A B C D E F G H

A - 10 8 o0 12 00 7 15

B 10 - 0 9 8 10 0 12

C 8 0 - 14 7 0 16 18

D o 9 14 - o0 © o ©

M= 5 12 8 7 « - o o 19
F 00 10 0 00 0 - 20 0

G 7 o 16 0 s 20 - 22

H 15 12 18 0 19 © 22 -

EnemeHTH Ha rolIOBHII JiaroHaii BiZCYyTHi, TOMY HIO NPOKJIagaTH Kadeab MK 00 €KTOM i LM JKe
00’ €KTOM HEMOTPiOHO.

Bynemo po3s’si3yBaru 3a1a4y BijoMuM airopurmMom Kpackaina.

Ha mepmiiit ¢a3i anropurMmy ymopsaKy€eMo BCi €IeMEHTU MaTpHL y MOPSAAKY 3pOCTaHHA(TOMY 1O
€KOHOMIYHO BUTIIHO NPOKJIajaT Kabelb MK 00’ €KTaMH, 110 3HAXOAATHCS Ha HAMEHIII BijcTaHi,
i TIOCTYTIOBO MIPOCYBATHCS JI0 BiJUIANIEHUX 00’ €KTIB)



Bepmmna 1 Bepmmna 2 Bara pe6pa
7
7

8

9

10
10
12
12
15
16
18
19
20
22

amOoaoQPTIFPTI OS> O P>
TOIIZTQZITommwomama

Ha npyriii ¢asi Oyaemo 3’eqHyBaTH Hapd BEpIIMH Bifpi3kamu (peOpamu) 3a yMOBH, 1006 He
OTpUMYBAUCS IUKIU(OY/IyBaTh JIepeBo). 3po3yMiIo, 10 LUKIOM HE MOXKe OyTH, TOMY IO SKIIO
o0’extu 112 ta 113 3’exnanu pebpamu, To cUrHalI moTpamus B 2 Ta 3. Tomy 3aiiBe 3°enHyBaTH
pebpom 2 i 3. Biipi3ku JONAHOThCS O THX Iip, MIOKH HE YTBOPUTHCS JIEPEBO 110 MAE BEpPIIMHAMHU
Bci n 00’ ekTiB(KIMbKICTh pedep (n-1) A0piBHIOE KIJILKOCTI CIIOXKMBAYiB)

1) A G 7 +
2) C E 7 +
3) A C 8 +
4) B E 8 +
5) B D 9 +
6) A B 10 -

Irnopyemo pe6po (A,B), ToMy 1110 HOT0 J01aBaHHS TIPU3BOUTH JI0 CTBOPEHHS IIUKITY.

7 B F 10 +
8) A E 12 -

Pe6po (A, E) Takox irHopyemo, 60 BOHO TIPUBEJIE /10 LUKITY

9) B H 12 +

KabenbHy Mepexy MiHIMaIbHOI JOBKUHHI OOYI0BAHO.
MiHiMallbHa JOBXKHHA JOPIBHIOE:

L=7+7+8+8+9+10+12=61
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Haykosuii kepisnux: O.€. 3anoposicuenko, Kano. Qiz.-mam. Hayk, OOYyeHm
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GENERATING SETS OF THE COMPLETE SEMIGROUPS OF BINARY RELATIONS
DEFINED BY SEMILATTICES OF THE FINITE CHAINS WITH EMPTY MINIMAL
ELEMENT

Abstract. In this article, we study generating sets of the complete semigroups of binary relations
defined by X - semilattices of unions of the finite chains with empty minimal element.

Key words: Semigroup, semilattice, binary relation.

Let X be an arbitrary nonempty set, £ is an & - semilattice of unions which is closed with

respect to the set-theoretic union of elements from £, 7 be an arbitrary mapping of the set X in

v

the set D . To each such mapping I we put into correspondence a binary relation "/ on the set

@, =0 ({x)x/ (x)

X that satisfies the condition _The set of all such * (/X =Dy s denoted

by By(D, b1t s easy to prove that B(D) is a semigroup with respect to the operation of

multiplication of binary relations, which is called a complete semigroup of binary relations
defined by an X - semilattice of unions £ .
We denote by @ an empty binary relation or an empty subset of the set X . The condition
. _ b= r
will be written in the form **Y _ Further, let ™€& YcX @< B.{B) R veo and
TeD  We introduce the following notation:
ya={reX|yax}, Ya=[] yo. ¥(Da)={Ya|YeD}, X'={V|@=2Yc X}|,

(x,y)ea

V(X',a)={Ya|@2Yc X}, D, ={ZeD|TcZ}, ¥} ={yeX|ya=T}.
Definition 1. We say that an element © of the semigroup BAD) s external if ¢ =50p for all
8. peB (D)\|a}

8.(D)

It is well know, that if £ is the set of all external elements of the semigroup and B' be any

8.(D)

generating set of the ,then BS B (see [1], Lemma I-15.1)

Definition 2. e say that an element @ of the semigroup BD) s generated by elements of the set
Ac Bl- (D)"-]Iai , If o= 5Uﬁ fOi’ some d.fed )

Let Z, (X.m) be a class of all X — semilattices of unions whose every element is isomorphic to an

D=2, 207 i B ai B B,

oo . =D . . ..
X - semilattice of unions RN } , which satisfies the condition

el celic e X cZ, =EJ'

(see Fig. 1).
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Fig. 1

Definition 3. By the symbol Z(Xm) e denote the set of all semilattices
D {22820 eV B) of the class Be(XiM)

B{AA }

for which %1 is not empty.

Definition 3. By the symbol Ai and we denote the following sets:

A, —-[I’{X',Q]I|V{.-Y'_rx) =k, forany o eB_‘.{D}l.
B(A,)=[acB, (D)|V(X a)eA,l,

where k=m, m-1, m-2,..321.

Definition 4. In the sequel, by the symbol z,(X,m) we denote the set all semilattices D of the
& - o)
class Zn(X:m) for which & is empty, i.e. D={2,=2.2,2,...2,..2, vy =Dy
B.(D)

Below we consider irreducible generating sets of the semigroup

0
the class (X, m) .

defined by semilattices of

- A B(A}) ~ .
Definition 5. By the symbol ™+ and we denote the following sets:
A ={V(X',a)|[V(_r',a)| =k and DeV (X .a), forany aeB, {D)}

>

B(A;‘)={aea‘?, (D}|V{X’,Q}EAL'I

where k=m, m-1, m-2,..321.

i

DGE::,{X.HJ} and e B{A.w)x (B{A-u |)\'B{ el

Lemma 1. Let n , then @ is an external element of

the semigroup B:AP) .

'
Dex’ (X.m) i |x\D|=1

Lemma 2. Let , then any element of set B(A) is generated by elements

of the set BAc) (k=m-2,m=3,...,3,2)

DeX  (X.m) i |X"-.Bi2| B(A))

Lemma 3. Let , then any element of the set is generated by

elements of the set 2Aa)

12



L
Lemma 4. Loy DEZa(X.m) I |x\D[=1

, then any element of the set B(A...) is generated by

elements of the set B(A.)

B(A,)B (B(A, )\B(A),

, then the set

irreducible generating set of the semigroup By (D) .

0 A
Theorem. Let DEEa(Xm) |x D] =1

)} is unique

Proof. From the lemmas 1-4 follows that every element of the semigroup B0} is generated by

elements of the set B{A"'}R[B{A""')"B{A::‘")}.

B(A,)E(B(A, )\B(A).))

Thus every element of the set

is external element for the semigroup B\ D, ), we obtain that

B(A I (B(A, )\B(A)) . . . . . .
(Ax) \[ (Au)\B(A2,) ) is unique irreducible generating set for the semigroup B-"{D).

The theorem is proved.
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STUDY OF SHANNON'S INFORMATIONAL ENTROPY CONNECTION WITH THE
EPIDEMIOLOGICAL MODEL AND MARKETING RESEARCH

As you know, a multi-agent epidemiological model is an approach to modeling the spread of
infectious diseases using a variety of agents that are individual participants in the system.

On the other hand, also commonly known information entropy is a measure of the uncertainty
associated with a random variable or data set. Our work is devoted to the use of information entropy
for the study of information dissemination and analysis in systems such as multi-agent
epidemiological models.

The global information entropy is a measure of the uncertainty of the entire system, in this case a
multi-agent epidemiological model. It can be used to determine the degree of complexity of the
model or its predictive ability. For example, high global information entropy may indicate that an
epidemic is difficult to predict and requires more data or model accuracy to produce reliable results.
Local information entropy refers to a measure of uncertainty at the level of individual agents or
subsystems. It can be used to determine the impact of individual agents on the spread of infection
and to identify the most critical points of spread. For example, agents with high local information
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entropy may be key agents of infection, and their monitoring and control may be important for
epidemic management.
The Shannon entropy for a discrete random variable X with probabilities p(x) is defined as:

H(X) == %(p(x,)log,(p(x,)))

where the summation occurs over all possible values of x.

In general, the connection between a multi-agent epidemiological model and information entropy is
that information entropy can be used to analyze and optimize such models, helping to improve our
ability to predict and control epidemics.

By analyzing the local and global information entropy, it is possible to determine which control
measures are most effective in reducing uncertainty and limiting the spread of infection. Such
measures may include quarantine, social distancing, mass vaccination, etc.

Identification of Vulnerable Groups: Analysis of local information entropy can help identify
population groups that are most vulnerable to the spread of infection. This may allow the authorities
to develop more targeted and effective control strategies aimed at protecting the most vulnerable
groups.

Information entropy can be used to evaluate the accuracy of epidemic forecasts and warnings. This
can help scientists and authorities monitor the effectiveness of current control strategies and adapt
them in line with changes in the epidemiological situation. Multi-agent models make it possible to
study interactions between agents at the micro level and understand how these interactions affect
the spread of infection. Information entropy can be used to quantify these interactions and
determine which factors most strongly influence the spread of an infection.

One of the main mathematical formulations used to describe epidemiological models is the
Susceptible-Infectious-Recovered (SIR) model. In a multi-agent context, the SIR equations can be
adapted for each agent i:

ds ()
== BS,O1(®,

dl(t)
—i— = BS,(O1©®) = vI,(®),

dR (©)
= VL,

where Si(t), 1 i(t) and Ri(t) denote the number of vulnerable (Susceptible), infected (Infectious)

and recovered (Recovered) agents, respectively, B is the infection transmission rate, and vy is the
recovery rate.

The relationship between informational entropy and multi-agent epidemiological models can be
established by calculating the entropy for agent states. Assume that each agent can be in one of
three states (vulnerable, infected, or recovered) with probabilities p P and Py respectively. Then

the entropy of agent states can be expressed as:
H == (pslogz(ps) + pllogz(pl) + pRlng(pR))

where p, p, and p , can be calculated from data from a multi-agent epidemiological model.
To calculate the probabilities p o P, and p N for agents in a multi-agent epidemiological model, one

first needs to determine the number of agents in each of the states (vulnerable, infected, and
recovered) at the current time or at a particular time. This can be done by analyzing the states of
agents based on the SIR model or another epidemiological model that you use.

For each state, dividing the number of agents in each state by the total number of agents:
s I R
b= P = Phr=7W
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Thus, the probabilities p P, and p RR represent the proportion of agents in each state relative to the

total number of agents in the system.

An interesting possibility is the possibility of a connection between a mono-agent epidemiological
model, taking into account information entropy, and marketing models. Such connections can be
drawn through analogies in the dissemination of information or behavior. Epidemiology deals with
the spread of disease, while marketing deals with the dissemination of information about a product,
service, or trend. In both cases, the interaction between agents (people) and transmission from one
agent to another are studied.

One approach to linking epidemiological and marketing models is to use transmission models
similar to the SIR model to describe the process of disseminating information or a product. Such
models are often referred to as "information transfer" or "innovation diffusion" models. For
example, you can adapt the SIR model for marketing purposes as follows:

Susceptible (S) - potential consumers who are not yet familiar with the product or service.
Infectious (I) - consumers who are familiar with a product or service and actively disseminate
information about it.

Recovered (R) - consumers who have already used a product or service, but no longer distribute
information about them.

Using such an adapted SIR model, one can study the process of disseminating information about a
product or service, analyze the impact of various marketing strategies, and determine the best
approaches to achieve market goals.

The figure below shows one of the results of numerical simulation. As we can see, the entropy
surge completely coincides with the activity in the simulated system.

b e ]

| 1 A
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Additionally, multi-agent modeling can be used in marketing for social network analysis,
advertising distribution, viral marketing, or group behavior accounting. This allows taking into
account the individual characteristics of agents, as well as modeling their interaction with each
other, which is useful for analyzing market dynamics and determining the most effective promotion
strategies.

In general, linking epidemiological and marketing models can be a useful approach for studying and
optimizing the process of dissemination of information, in which the analysis of the information
entropy of the system can play an important role.
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UNEMPLOYMENT IN AN ECONOMICALLY LESS ACTIVE REGION

Unemployment, and especially chronic unemployment, has quite negative socio-economic
consequences for society, which is adequately reflected in the standard of living of the population
and the process of economic development of the country. Therefore, in international practice,
serious attention is paid to the assessment of these negative socio-economic consequences. It is
relatively easy to assess the economic consequences of unemployment, while the social
consequences, which are difficult to distinguish and are complex and cannot be fully evaluated. The
negative consequences of unemployment and the degree of its impact on socio-economic
development depend on the situation in the country, on the specific parameters of the social
situation.

To eliminate economic inequality, it is necessary to carry out systemic reforms both in the field of
education and in agriculture. It is necessary to increase economic opportunities, the quality of
education and access to retraining, and create an environment in which all stakeholders, including
government, civil society, the private sector, and citizens, will be involved in the process of
sustainable development, because this is a complex problem, and it is practically impossible for one
single sector to solve it. Unemployment causes an economic crisis and reduces people's purchasing
power, leading to poverty. Unemployment and poverty are more relevant in less developed
countries, however, due to current economic problems at the global level, this problem has become
relevant for developed countries as well. Unemployment and poverty are so complex that they are
directly correlated with each other, and as the unemployment rate decreases, so does the poverty
rate, but overcoming the problem of unemployment should be carried out on the basis of an
individual action plan for all countries and, moreover, for all regions [1].

It is important that in order to improve the quality of the institutionalization of job search, it is not
enough to create Internet portals, regularly organize forums and employment weeks. It is necessary
to accelerate the creation of a network of employment promotion centers, which is also provided for
by the state strategy for the formation of the labor market. There is a Public Service Bureau. The
Public Service Bureau is a legal entity of public law, the purpose of which is to develop the
administrative and legislative policy of public administration in the country and to implement the
principles of effective public administration. The Bureau carries out the improvement of the legal
framework of the public service, the improvement of human resource management systems of the
public service and the implementation of e-government projects [2].

One of the most common and effective ways to combat structural unemployment is the preparation
and conduct of training courses by the state. This will help improve the skills of the unemployed
and increase their competitiveness. In this way, the level of professional and qualification training
of the workforce will be in line with the requirements of the workplace.

To prevent a rise in the unemployment rate, it is important to take a number of measures:

R Management Improvement - to eliminate the vicious practice of mass layofts of old
employees and joining the state with "his own team" as a sign of gratitude for the personal loyalty
of "this team" when changing managers-employees in government structures.

< Protection of the rights granted to workers by law - in this direction it is necessary to
strengthen trade unions. Executive authorities must respond quickly and objectively to violations of
the Labor Code.

< Development of an anti-dumping law. Dumping serves to drown local producers, so it
causes serious damage to small businesses and, as a result, increases the unemployment rate.
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Therefore, it is necessary that the state actively fight against dumping prices in order to protect the
manufacturer as much as possible.

< Improving the system of labor protection and protection of rights - the right to life and
health of workers, as one of the fundamental rights, is guaranteed by the Constitution of Georgia
and a number of international documents. The right to work includes the right of workers to ensure
the safest and healthiest working conditions possible and to protect the rights granted to them by
labor legislation.

3 Regulation of labor migration - according to the state migration strategy, it is
necessary to create a legal and institutional environment to improve the emigration environment. Its
goals are: promotion of legal migration; fight against illegal migration; promoting the reintegration
of returned migrants; Improving migration management and raising public awareness.

There are two main methods for determining the number of unemployed:

1. The unemployment rate is determined on the basis of selective observations of a certain part of
the population, which is conducted periodically;

2. The unemployment rate can be determined on the basis of applications submitted for the status of
unemployed in the state employment services.

Duration of unemployment - The period of unemployment of an economically active person can be
different. The most short-term is friction unemployment, which can usually last for weeks or
months. Structural unemployment lasts longer than friction[3].

It is true that the negative socio-economic consequences of unemployment are pronounced and are
mostly assessed negatively by specialists, but, like all events, unemployment has, along with
negative, positive aspects in terms of its impact on the labor market. In particular, the presence of a
certain level of unemployment leads to:

the constant maintenance of the labor reserve;

the competition among workers;

the stimulation of productivity and labor intensity;

increasing the social significance and role of labor in society;

increasing the social status of the employee;

the freedom of choice of workplace, etc.

The main indicators of unemployment are: the number of unemployed; duration of unemployment;
unemployment rate; the sex-age structure of unemployed; professional-qualified structure of
unemployed; sectoral and territorial structure of unemployed.

AN N N N N N

References

1. Didmanidze Ibraim, Didmanidze Manana, Yamkova Olga, Didmanidze Tengiz. About
employment problems in the region. [V international scientific and practical conference «modeling,
control and information technologies. Works of conferences. No. 4 (2020), 5-7 november, Rivne,
Ukraine, p. 124-125.

2. Didmanidze Ibraim, Motskobili Ia, Didmanidze Manana, Didmanidze Tengiz, Zakaradze
Zurab. EMPLOYMENT PROBLEMS AMONG YOUNG SPECIALIST IN THE REGION. XXXV
international conference PROBLEMS OF DECISION MAKING UNDER UNCER-TAINTIES
(PDMU-2020). ABSTRACTS. May 11-15, 2020, Baku-Sheki, Republic of Azerbaijan. p. 36-37.

3. Didmanidze Ibraim Sh., Motskobili Ia R., Didmanidze Manana I. ENSURING
EFFECTIVE GOVERNING FOR REGIONAL DEVELOPMENT. 9th International
Scientific-Practical Conference “Computer Simulation and Control in Technics and Technologies
CSCTT-2021”. PROCEEDINGS. Kyiv, may 12-14, 2021. P. 35-38.

17



CEKIIIS: BAXUCT IHOOPMAIIIT TA IHOOPMAIINHA BE3IEKA

JI. M. CaBuyk

K.e.H.. npogecop

K. O. Yaauina

K.e.H., Oouenm

Ykpaiucokuii depircagnuii ynieepcumem HayKu i mexHonozii
B. M. Kocapes

K.Mm.H., 00ueHm

Vuisepcumem imeni Anvppeoa Hooens, m. Jninpo

MPOBJIEMU EGEKTUBHOCTI BE3MTEKOBHX 3AXO/IIB B IH®OPMAIIIHIN
JIAJIBHOCTI

YV mpoueci pealbHOT0 BUKOPUCTAHHS iH(OPMALIMHO-IHTeNIeKTyalIbHUX TEXHOJOTIH 1 crcTeM
BUSIBHIIACSA TMOTpeGa OCOOIMBOIO IMiAXOAYy 10 OLIHKM e(EeKTHBHOCTI BUTpAaT Ha pPO3poOKy 1
BIPOBA/UKECHHS CHCTEM 3aXHCTy [AaHUX, 110 BUKOPUCTOBYIOTH Wi TexHojorii. lle mos's3ano 3
HeoOXiJHiCTI0O  30inmblIeHHs agekBarHocTi [C  peanbHMM  YHPaBIIHCHKMM — Ipoliecam i
MAaKCUMaJIbHOMY HAONIDKEHHIO yXBAaJI€HUX PIlIeHb ICHYIOUMM BUMOTAM i BpaxXyBaHHIO ()iHAHCOBUX
0o0OMeKeHb Ha MiANPUEMCTBAX.

TepMmin «edeKTHBHICTH» OO I1H(OPMALIHHO-IHTENEKTyalbHUX TEXHOJOTINH 1 cucTeM ix
3aXUCTY BUKOPUCTOBY€THCS Y JABOX 3HauYeHHsX. [lo-nepiue, nig eeKTuBHICTIO po3yMIETbCS CTYIIIHb
BIAMOBIAHOCTI CHCTEMU CBOEMY IPU3HAYEHHIO, TEXHIYHIH JOCKOHAJIOCTI U EKOHOMIuHIM
JOIUTBHOCTI. Y JpyroMy 3Ha4eHHI — I TOKa3HWK, IO J03BOJSE CIIBBIIHECTH 3HAYNMICTh
OTPUMAHOTO PE3YJbTaTy 3 BUKOPUCTAHUMHU pecypcaMul i BUTparamu vacy.[1]

[IpuiHATTS pilleHb CTOCOBHO PO3poOKM ab0 BIPOBALKEHHS KOMIUIEKCHUX 3aC00IB 3aXHCTY
iHpopMallil  YCKJIQJHIOEThCS TakuMH  (hakTopamu, SK BapTICTh TPOEKTY, MHOXUHHICTb
MPONOHOBAHUX BapiaHTIB, OOMEXEHICTh (PIHAHCOBUX PECYPCIB, AOCTYIHHUX [UISl IHBECTYBAHHS,
PVBHK, MOB'S3aHMIA 13 IPUAHATTAM TOTO 200 IHIIOTO PIillIeHHs Ta iH.

Ha cphoromui y cBiti c)opMyBaBCs psiJi METOIMK, MOKJIMKAHUX OL[IHUTH MepeBary, sKi Aar0Th
iH(pOpMaIliifHI TEXHOJIOTii, YCTaHOBUTH pealbHUIl 1 BUMIPHHN 3BSI30K MIDK TEXHOJIOTIEW 1
CTpAaTeri€lo, BU3HAYUTU 3MICTOBHUM CIIOCOOOM PH3HUKH 1 OIICATH X KIIBKICHO.

[lepin HiXk npucTynaru 10 po3poOKK 3aX0/1iB 3aXUCTY JAaHUX PEKOMEH/Iy€EMO MEPEKOHATHCS B
iX HeOOXITHOCTI i JOLIIBHOCTI, a J/I1 LIOTO IPOIMOHY €ThCS IPOAHANI3YBATH 3MICTOBHE HATOBHEHHS
6a3u nanux. Kpaine 1ie 3poOut 3a JONOMOTOr0 iHCTPYMEHTIB IHTEJIEKTYaJIbHOTO aHali3y.[2]

V 3B'S3Ky 3 yAOCKOHAJEHHAM TEXHOJOTIil MOLIYyKy Ta 30epiraHHs JaHHUX JIOACTBO OTPUMAIIO
KOJIOCAJIbHI TMOTOKM 1H(OpMaliiHoI “CUpoBHMHM” B ycUIIkuX o6mactsax. JlisuibHICTH OyIb-SKOTO
MiANpUEMCTBA  (KOMEPLIMHOro,  BHUPOOHMYOro,  MEAMYHOTO, HAyKOBOTO  TOLIO)  Temep
CYIPOBOIXKYETHCSI PEECTPALIIEI0 Ta 3aIMMCOM YCIX MOApPOOUIs Horo JisutbHOCTI. CTaB O4EBUIHUM
Toi1 (haxt, mo Oe3 MPOIYKTUBHOI MepepoOKH, MOTOKU CUPHX JAHMX HIKOMY He HOoTpiOHi. Crenudika
CyyaCHMX BHUMOT 0 Takoi NepepoOKM € Takolo: JaHi MaloTh HeoOMexeHHi o0cAr; naHi €
PI3HOPIAHUMU (KITbKICHUMH, SIKICHUMH, TEKCTOBHMH); PE3yJbTaTH TOBHUHHI OYTH KOHKPETHI Ta
3pO3yMLiJli; IHCTPYMEHTH 17151 00OPOOKH CHPUX TAHMX MOBUHHI OyTH NPOCTI Y BUKOPUCTaHHI. [3]

IHTeNneKTyaNbHUI aHaN3 JIAaHUX BKIIIOYAE CYKYIHICTh METOIIB 3HAXOKEHHS B JAQHUX PaHill
HE BIIOMUX HETPUBIAIbHUX, IPAKTUYHO KOPUCHUX 1 JOCTYIHUX IHTEpPIpPETaLlii 3HaHb, Ki HEOOX1AHI
U TIPUHAHSITTSL pIlIeHb B PI3HUX c(epax IrojChKol AisuibHOCTI. Bee ne pomoMoxe YHUKHYTH
CHTyalii, KOJIM BUTPA4AIOThCS 3HAYHI KOWITH i 9ac A/ PO3POOKH CHUCTEM 3aXUCTy HEaKTyaIbHUX
JTAHUX, BUKOPUCTAHHS SIKUX Maike HEMOXIIMBE IS IPUIHATTS YIPaBIiHChKUX PillleHb.

[loTeHuian MeTOIIB IHTENEKTYaJbHOTO aHaI3y, IO 3aCTOCOBYIOTbCSA a0 0a3 JaHuX, €
MIMPINUI HIK THX, SIKI 3aCTOCOBYIOTBCS TPH MPOCTOMY HaKONMW4YEHHI JaHuX. Came ToMy HEOoOXiTHO
BU3HAYUTH YMOBH, B SKMX Oynu 3i0paHi AaHi, 1 I SKHUX Lileli BOHM MOXKYTbh 3aCTOCOBYBATHUCS.
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BaxnuBHUM € Tako)k BUPIIICHHS UTAHHA, Y4 HaJlJIg€ BOJOMIHHS JaHUMHU [TPAaBOM 3aCTOCOBYBATH iX
B iHIIMX (opMax, aHix Ti, sAKi OyJIM COYATKy 3apeecTpoBaHi?

Kpim Toro, MeToau iHTENEKTYyalbHOIO aHaNi3y JaHHX, OCHOBHE 3aBJaHHs SKUX IOJATac y
BUSBJICHHI B JTAHUX HECTPYKTYpoBaHOI iH(opMamii Ta HOAaHHA i B HAOYHOMY BUIVIAMI, JOLILIBHO
3aCTOCOBYBATH B CHCTEMaX BHSBJICHHS BTOPrHeHb Ta arak. OCKUIbKM KUIbKICTh PI3HUX THIIB i
CIIoCco6iB opraizanii HeCAaHKIIOHOBAHUX NPOHUKHEHb B UYXKi MEpeXi 3a OCTAaHHI POKH 3HAYHO
301IbIIMIACS, CUCTEMU BUSBICHHS BTOPTHEHb 1 aTak, MoOyI0BaHUX HAa METOAAX 1HTENEKTYalbHOIO
aHAJI3y JaHUX CTAaIU HeOOXITHUM KOMIIOHEHTOM iH(pacTpyKTypH Ge3neku iHpopMaliiHIX CUCTEM
i1 Mepex.

OwiHka 3HAYUMOCTI, SKOCTI JAaHUX IOBHHHA MEpeIyBaTH PIIICHHIO NP0 CKJIAJ KOMILIEKCHOI
cucreMu iH(opmaliitHoro 3axucry. TUIBKM TICIs LHOro MOXKHa obuparu i 3axoam Oe3reku
iH(opMaLiiHOi AISIPHOCTI, HANPUKIIAM, K BApiaHT 3@ CXEMOIO, HABEJEHOIO HAa PUCYHKY.

Besnexa indopuanifinoi tisnsHocti

3axHcT B

: HeCaHKIIIOHOBAHOTO ;
3aXHCT PesyIBTaTiB ; KiGepGesmera

’ R - BHKOPHCTAHHA PE3VIbTATIE
iHdopmamifdo] zidTsHOCT : T :
iHpOPMAIIHHOI TISTREHOCTI

OdopMTeHHT | 3aXHCT IpaB
BJACHOCTI Ha Pe3y/IbTaTH
iHGopMaTiHAOT TiFIRHOCTI

OprafamiHo-[IPARORHA

BHKOpHCTaHHA porpaM BHKOpHCTaHHA OpOTPaMHO-
neperipEd HA nariat TEXHITHHX 23ac00iR 2ANHCTY

PucyHok - BapiaHT niepelniky 3aXo/IiB 3aXHCTy JaHUX

Tpy oMy Ha KO)KHOMY KpOLl HEOOXiZHO BUKOHYBATH MPOLIEAYPY CITIBCTABJICHHS BUTPAT Ha
PO3po0Ky 3aco0iB 3axXHMCTy 3 pe3yJbTaraMi 3HIDKEHHS PHU3UKY BIJ BTpar abo TOIIKOPKEHb
iHpopmaritHoi 6asu. lle kpok [0 BHpimieHHS TPoOIeMH €(EeKTUBHOCTI CHUCTEM 3aXHCTY
pe3ynbrariB iIHYOPMALIHHOT AisSUTBHOCTI.
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KIBEP3ATPO3H1 B YKPATHI: CYUACHHIT CTAH

CyyvacHi 004YHCITIOBAIIbHI CUCTEMH 1 KOMIT FOTEPHI MEPEXi JI03BOJISIFOTh HAKOMMYYBaTH BEJIUKI
o0csaru JaHuX 3 METOIO IX MOJAJBINOro aHajli3y Ta NPUMHATTS pimeHs. [Hpopmaris 36epiraeTbes B
MALIMHHOMY BUIJIAII 1 Julst il BUJIy4YEeHHs 3aCTOCOBYIOTbCS CIeLliajibHI METOAM aHal3y JaHuX.
Po6ota 3 BeukuMH o6cAraMy JaHUX Ma€ MEBHI CKIafHOMII. 3 0JHOTO OOKY aHAIITHKA CTA€ GLIbII
TOYHOIO, 3 IHINOr0 — MONIYK pillleHb YCKJIAQJAHEHHWI came Yepe3 KUIbKICTh jaaHux. CBoepigHa
BIIKPUTICTh iAMIBHOCTI MIANPUEMCTB Ta OpraHi3alliif, B3a€MO3aIeXKHICTh TEXHOJOri Ta cdep
JISUTBHOCTI BeJie 70 TOTEHIIMHOI Yypa3iMBOCTI, TEXHOreHHOI HeOe3neku. OCTaHHIMU pOKaMu
MPOCIIKYEThCSL  CTiMiKa TEHJCHLIS 10 30UIBIICHHS 3arpo3 3 TOYKU 30pYy KIJIBKOCTI Crpo0
3I0BMHCHOTO  BTpy4aHHS B  po0OOTYy  aBTOMAaTW30BaHMX  IH(OpMaUifHUX  CcHUCTEM Ta
HECaHKIIOHOBAHOTO JOCTYITY JI0 1H(opMaIlii, ska B HUX HUPKYIIFOE, a TAKOXK TOSIBA HOBUX METOJIIB
Ta aJIrOPUTMIB OO iX 3MIHCHEHHS.

Bimnoeigno o [1, 3-4], ocHOBHMMM O3HaKamMM KiOep3arpo3 €: BTpara KOH(IICHIIITHNX
JAaHUX, BHACHIZOK HECAHKIIOHOBAHOTO JOCTYINy Ta BpPa3MMBOCTEH NPO(QIIBHUX CHUCTEM
MOHITOPUHTY Ta 3aXKCTY; MPOTHUIIPABHI Jii Ta HECAHKIIIOHOBAHE 3aCTOCYBaHHS CHCTEMaM Ta 3aco0iB
KiOep(i3MYHIX KOMIUIEKCIB, BHACTIIOK KiOEpLH(POBOro YpaKeHHS Ta 3aXOIUICHHS KOHTPOIIIO;
iHTerpyBaHHs /10 KibeprmdpoBux Ta Kibep(pi3MYHMX CHUCTEM 1 3acC00IB IIMUTYHCHKUX areHTIB 3
METOI0 3JI04UHHOTO BIUTHBY Ta YAaCTKOBOIO KOHTPOJIO O3 MOXKIIUBOCTI BUKPUTTSL

Jlxepenamu KiGEpHETUYHHMX 3arpo3 MOXYTh OyTH MDKHApPOIHI 3JI0YMHHI T'PYIIM Xakepis,
OKpeMi MiAroToBJIeHI y cdepi iHPOPMALIHIX TeXHOIOTIIl 37M0UMHI, IHO3eMHI Jep:KaBHI OpPTaHH,
TEPOPUCTHYHI ~ Ta  EKCTPEMICTChKI  yIpyNOBaHHS, TPaHCHAIIOHAJbHI  Koproparii  Ta
(iHaHCOBO-IIPOMUCIIOBI IPyNH TOIIO [2].

Po3risinemo, cutyartiro 1moao kidep3arpo3 y cyvacHiidi YkpaiHi.

Tax, y munynomy poui, OnepaTuBHUII LIEHTP pearyBaHHs Ha KiOepiHIUIeHTH JlepxKaBHOTO
neHrpy kidepzaxucry (JALIK3) 3adikcysaB 41 muH nijo3pinmmx noaiit inpopmariitnoi 6e3neku (I1b),
omparoBaB 160 TucsSd KpUTHMYHMX NOALM Ta 3apeectpyBaB 147 xiGepinmumpentis. HaiiGinbmre
KiOepIHIMAEHTIB CTOCYBAaIUCSA MIKIIIMBOTO IIpOrpamMHOro komay (28%), 306opy iH(opmarii
3nomucHuKamu (18%) Ta maxpaiictsa (6%) [5].

Bimnorimno mo Ilepemiky kareropiii kiOGepiHimaeHTiB [6], cxBamzeHoro HarioHamsHuM
KOOp/MHALIHUM TIeHTpoM KibepOesneku nipu PHBO B Ykpaini y 2022 p. wacrime 3ycrpivanmcs
HactynHi  Tunm  nomiit  Ib:  cmam, 3apaxenns 1LII3,  posnoscromkenns I3,
KOMaHHO-KOHTpoJIbHUI 1eHTp (C2), Bpa3NuBiCTh, MIKIUIMBE MiJAKIFOYCHHS, CKaHyBaHHs, (DilIvHT,
cripoba excrutyarauii Bpa3IMBOCTI, KOMIIpOMeTallisi OOJIKOBOTO 3aluCy, araka Ha BiZMOBY B
oOciyropyBaHHi, caboTak / MKiUmMBI Aii, 301, HECAaHKIIIOHOBaHWI IOCTYN 10 iH(popMmarlii,
maxpaiicekuii cailt. HaliMeHIna KinbkicTh HOAINM mpumagae Ha cmam, 301, KOMIOpPOMETaLio
00JIIKOBOTO 3aMKCy Ta aTraKky Ha BiMOBY B 00CITyrOBYBaHHI.

[Ipu upomy, BiamoBinHo 10 3BiTy [lepxkaBHoro ueHtpy kibepszaxucry Bix 2021 p. [7] cnucok
TaKMX BpasiuBocTeil OyB JEII0 IUplie I HapaxoByBaB 18 HaifiMeHyBaHb, 10 SKUX OyJM BKJIIOYEHI
mie:  crnpoOu  aBropu3allii/ BXOAY B CHUCTEMY, KOMIIPOMETALlis CHCTEMH, HECAHKI[IOHOBaHA
MoauQikartis.

SIK110 roBOpHUTH HPO 11i KiOepiHIMACHTH BIANOBLIHO [0 Taly3eil IPOMHUCIOBOCTI YKpaiHu, TO
C I10YaTKOM IOBHOMACIITA0HOIO BTOPIHEHHSI HAMOUIBIIMX BTPY4aHb 3a3HAB JEP>KaBHUN CEKTOP
(27%), BupoOHuui Ta iHuIi cexropu exoHoMiku (21%) ta IT (10%) [8]. OcHOBHOIO METOIO XaKepiB €
KiOepIIMioOHaX, MOPYIIEHHS JOCTYHMHOCTI JepXKaBHMX IH(opMauifiHUX cepBiCiB Ta HaBiTh
3HUINEHHS 1HQOpPMaLIfHUX cUcTeM 3a JoroMoror mnporpamsaiinepis. Y 11 kBaprani 2022 poky
Oyno 3adikcOBaHO ICTOTHE 3POCTAHHSA AKTHBHOCTI XAKEPCHKUX TPYI INOAO PO3HOBCIOLKEHHS
LIKIJJTMBOTO MPOrPaMHOro 3a0e3MeueHHsl, cepell SKOro € K MporpaMu, 10 BUKPAJAloTh JIaHi, TaK i
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Ti, K1 CIIPSIMOBAHI Ha 3HUIIEHHS MaHWX. [[OpiBHIHO 31 CTAaTHCTHYHUMHU aHUMH 3a | kBapran 2022
poky, KubkicTs nofiit Ib y kareropii «11Ikignusuit mporpamuuii koa» 30iapmumnacs Ha 38% [9].

VY SKOCTI DIMUTYHCBHKOTO TMporpamHoro 3adesredeHHs y 2022 p. HaidacTiiie 3yCTpidanics:
Bipyc, worm, 60T, mporpaMu-BUMaradi, KpaaiKKy, Keitnorrep, spyware, pekiamue [13, TposH.

TTonynsspuumu Bektopamu arak y 2022 p. B Ykpaini Oynu: (IiIIMHTOBI JTHCTH, HEBUIPABIICHI
BPAa3JIMBOCTI, HempaBuiabHa KoH(irypauis, DoS / DDoS, 31amani 001ikoBi JaHi, TICYBaHHS CaliTy
[9].

Ane xibep3arpo3u BaXIMBO HE TUIBKM BYACHO BHMKPHBATH Ta MEPEIIKOLKATH, ane i
HaMararucsi poTrHO3yBaTH, BIJIIOBITHO JI0 OCTAaHHIX TEHJCHIH iHMIACHTIB. Tak, oauH 13 JiaepiB
PUHKY 3 p0o3po0KH «6e3meKoBOro» mporpamuoro 3adesneuenns ESET Bu3Hauae HacTymHI TeHAeHIIT
3 kibep3arpos [10].

AxTHBi3alig1 HOBOro Ty ()IMUHTY — TIOPUOHOTO, SKUM MOEAHY€ TpaguUifiHUil METOx Ha
OCHOBI €JIEKTPOHHOI MOLITH 3 BIIUMHIOM. Takox, Cepiio3HOI0 3arpo3010 € KUIbKICTb arak, Iiji 4ac
SKUX IIaxpal BUKOPHCTOBYIOTh IHCTPYMEHTH HAa OCHOBI MAIIMHHOTO HaBYaHHS. 30LIbIINIACH 1
KITBKICTh MIaxXpaiicTB 3 KPUNTOBAMOTOM. Harmpukias, HemoaasHO Oyn0 BUKPaIeHO KPUITOBATIOTY
Ha cymy 625 winbitoniB jonapiB CHIA 3 Bimeorpm Axie Infinity, mo TmoB’s3yw0Th i3
ki0ep3nounHusMu Lazarus.

Cepiio3HOK0 MPOOJIEMOI0 € 1 TporpaMmu-BuMaraui, Kinbkicts skux 3 2020 no 2021 p. 3pocna
YABIYI, 3aJHMIIAIOYMCH HAHOLIBII PYHHIBHOIO 3arpo3010 Uil MIANPUEMCTB. TakoK BUKIMKOM Ha
MaibyTHE € 1 PO3BUTOK METABCECBITY, OCKIIbKM TEXHOJIOTTYHI IHHOBAIIT HE 3aBKIM PO3POOISIOTHCS
3 ypaxyBaHHAM TIpaBMJI Ge3MeKH Ta KOH(IACHIIHHOCTI, TOMY IO MPiOPUTETOM € MIBHIMINNA BHUXIJ
Ha PUHOK.

I mapemri, onniero 3 6a30BHX i UM He HAWOLIBIIMX MPobIEM € HeJoCTaTHA 00i3HAHICTH
KOPHCTYBa4iB  IIOJ0 BEKTOPIB arak Ta crocoOiB iX posmi3HaHHS. Tomy cHiBpoOITHHKH €
Halicnab1I010 JIAHKOO 3aXUCTy Oyb-sKOi opraHizatii.

[lizcymoByroun Bce BMIE CKa3aHe 3ayBaXKMMO, 110 NPaBUILHO BHU3HAuYeHa Kibep3arposa
JI03BOJISIE BJIACHUKAM KOMIIaHii MoOauuTH, HACKIIbKM KPUTHUYHOIO LSl MOJISL CTaHe /Ul KOMITaHii.
[loTimM, BM3HAYMBIIM, SKi JaHI KOMIIaHis Moke BTparuTd ((piHAaHCOBi, KOH()IJEHIINHI TOIIO),
obupaetses i criocid pobotu 3 kibep3arpo3amu.
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METHODS OF DETERMINING THE INTENSITY AND PROBABILITY OF THREATS IN
INFORMATION SYSTEMS

Abstract: Today, specialists in various fields of the business environment, in one way or
another, are forced to deal with information security issues. This is due to the fact that in the next
hundred years we will have to live in an information technology society, where all social problems
of humanity, including security issues, will be transferred.

The methods discussed in the paper refer to the issues of ensuring the information security of
the corporate network, assessing and eliminating risks in information systems, which is a critically
important, strategic factor in the development of any foreign or local company.

Based on the methodology developed in the article, it is possible to determine the intensity of
threats to corporate information systems, evaluate the value of information resources, and justify the
effectiveness of the chosen protection measures.

Key words: security of network resources, threat intensity, network attack detection methods,
information technologies.

1. Introduction

Today, the organization of information security issues is a critically critical strategic factor in
the development of any foreign or local company. At the same time, the main attention is paid to the
requirements and recommendations of the relevant regulatory and methodological framework in the
field of information protection. At the same time, many leading companies today are using
additional initiatives aimed at corporate information systems sustainability and stability to maintain
business continuity.

The concept of a systematic approach is often found in information sources during the IDS
assembly. The concept of systematicity is not only about the creation of protection mechanisms. It
is a regular process at all stages of an information system's life cycle. At the same time, all means,
methods and measures used to protect information are combined into a single, complete mechanism
- the protection system. Unfortunately, the need for a systematic approach to information
technology security issues has not yet found proper understanding among users of modern
information systems.

The main problem of conducting a quantitative assessment of the security level is the
selection of the initial parameters of the protection system - the probability and intensity of threats.
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Consider possible ways of determining threats' probability and intensity [1].

2. Main part

1. Statistical evaluation method A; (Q,) and p,. The main method of setting the intensity of the
flow of threats A; (probability of threats Q;) and the probability of penetration p; is to obtain these
values based on the existing statistics of threats to the security of information systems in which the
protected system is implemented. If statistical data of such an information system exists, it is
possible to set the initial parameters of its security assessment. At the same time, it is desirable to
introduce similar information systems in enterprises, depending on the specifics of the activity.
However, in the practical implementation of this approach, the following difficulties arise. First of
all, a very lot of material about incidents in this area must be collected. Secondly, this approach is
not always justified. If the information system is large enough (contains many elements, is located
in a large area), has a long history of activity, then such an approach is probably possible to use, but
if the system is relatively small and uses elements of the latest technology (for which there are no
reliable statistics yet), the threat assessment may turn out to be unreliable [2].

Considering that threat statistics are periodically published by authoritative publishers, there
is always a reason to use this approach for most security applications. These statistics are available
online on specialized organizations' websites.

If the required data is not available, you can use other methods.

2. Optimistic-pessimistic approach. Within this approach, two different ways are considered.
The first method is the equal intensity method VA, = a , a = const. With this method, any constant
can be chosen to calculate safety constant a. In the presented formula, it will move outside the nails
and eventually be cut off, so safety in this case will depend only on the loss
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The second method - is the way of proportionality of losses A; = a*C; , a = const. This method
considers that the greater the loss from penetration, the more often unauthorized access to this
information is attempted. That is, the intensity of threat flows is directly proportional to the loss. In
this case, safety will depend on the square of the losses:
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3. Expert evaluation method. It is possible to examine the initial parameters of the safety
calculation by using Delphi. Delphic Groups are groups of experts created to collect information
from a specific source on a specific issue.

In this case, it is necessary to set up a linguistic dictionary for the possible assessment of
experts. This is to determine individual experts' qualification questions and conditional values.
After all input variables have been determined, each expert is polled. After interviewing all the
experts, taking into account their qualifications, the overall assessment of the group and the
consistency (reliability) of the answers to each question are assessed [3].

The expert evaluates the effectiveness (probability) of the protection elements p; in repelling
threats and the probability of occurrence of threats Q;. The expert determines the probabilities by
linguistic assessment: excellent, good, satisfactory, poor, does not reflect, likely, close to zero, close
to one, very likely, etc. These linguistic evaluations are then translated into the numbers p; and Q; in
the range [0; 1].
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To determine the probability of a threat, it is possible to estimate the probability of a threat of
the i-th type of the general flow of threats:

A‘r’
e z

Based on the specified qualifications of the experts, their weight (importance) in the group is
calculated by the formula:

S,
S‘. = ?

Where S, is the expert's qualification, set in a certain range, for example, from 0 to 10,
depending on the expert's experience, education and other qualities.

Then the evaluations are summarized based on the experts' weight:
p,=2.p.*k:0,=).0,%k,

Where p;, and Q. are the assessments of the probabilities of reflection and occurrence of threats
carried out by one expert;

Expert's "weight" in the group is k..

After calculating the total score of the entire group, the order of the answers is calculated. This
can be used to assess the results' reliability. Consistency is calculated using the mean squared
deviation and expressed as a percentage.

Maximum consistency is achieved only if experts make the same assessment, and in this case it
is equal to 100%. Minimum consistency is achieved with maximum dispersion of expert judgment

[4].
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Fig. 1. An example of using the order selection method
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4. Order method - Choose the protection optimal option. The qualitative dependence of the
change of the main characteristic parameters of the protection system on its complexity, that is, in
other words, the set of protection mechanisms used, is presented in fig. On 1. After analyzing the
nature of dependence on the complexity of the system, we can say that the cost of the protection
system increases indefinitely, while the performance decreases to zero [5].

At the same time, the safety factor curve (D) tends to the limiting value - one (100%) and
reaches saturation at a certain point. This, in turn, leads to the fact that with a further increase in
complexity (and, therefore, an increase in price, as well as a decrease in productivity), it leads to an
insignificant increase in the safety factor.

Therefore, when developing a protection system whose safety parameters are located in the
saturation zone, it is advisable to analyze alternative options. It is desirable to investigate the
possibility of using less complex protection systems and during the reduction of the safety factor
(dD), after setting it for a certain interval, choose a system whose safety level will satisfy the
received (D-dD) requirement (of course, if it exists). By doing this, we can get the optimal cost and
maximum performance of the system.

Using a consistent, well-known order method in choosing an optimal protection system, as
mentioned earlier, involves reducing the multi-criteria optimization problem to a single-criteria one.
[4,5].

The sequential order method is a human-machine iterative procedure, through which the
designer makes an allowable increase of some parameters (in particular, determining the reduction
of the safety factor), analyzes the change of others and makes a decision about the allowable order.

Thus, the entire process of security level analysis can be conditionally divided into stages of
data collection, analysis and modification of protection system parameters.

3. Conclusion

As a result of the evaluation of the quantitative methods developed in the paper, it is possible
to more accurately compare different options for the protection of the information system and thus
choose the most effective one. Security level is defined as the ratio of the risks of the protected
system to the risks of the unprotected system. The methodology is based on an approach that
assesses system risks. Risk assessment-based approaches are implemented in many information
security areas. This is because it allows us to more accurately describe the vulnerability of
information resources, in accordance with the value and risks of the resources themselves.
Determine the security level of an organization's information system according to specific
resources.
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M.O. Kopura

oakanaep , 4 pik Ha6uUaHHA

cneyianvhicmo 122 «Komn’romephi nayku»
Yuieepcumem imeni Anvppeoa Hobens , m. /Jninpo

PO3POBKA HABOPY IHCTPYMEHTIB /IJISI ABTOMATHU3AIII ATAK IPOTH
HOBIYHUX KAHAJIIB

CyyacHHil CTWIIb J)KUTTSl BCHOTO CBITY Ta YKpaiHW — 3araibHa mu@posizanis. Lle crocyerbes
gk OI3Hecy, Tak 1 cycmiapHoro »xutra. Came ToMy KibepOesmexka ChOTOAHI CTala HEBL EMHOIO
HacTHHOI IH(opMaliitHux TexHojorii. [1ix kibepOe3nekor po3yMiroThCs MPOTOKOJIN, TEXHOJIOTII,
MPUCTPOi, IHCTPYMEHTH 1 METOAMKH, HEOOXimHl ais 3abe3medyeHHst Oe3NeKu JaHUX 1 YCyHEHHS
3arpo3. ATaku Ha Mepexi HIyTb NOCTiiHO. SIKINO 3a7aTu B IHTEPHETI MOLIYK MO TeMi «MEpekKeBi
araku», BIJIIKPUEThCS O€3Iid TOCHIIaHb Ha CTATTi NP0 MEpekeBi araku, SKi 3iMCHIOIThCS Ha
JIepkaBHI YCTAHOBH, a TAKOX MPO OpTraHizarlii, Mepexi skux OyJIu cKoMImpomeToBaHi Too [1].

3abe3reueHHs HaliiHOI Ge3TeKn MepesKi rapaHTye€ 3aXUCT i KOpUCTYBadiB Ta iH(opMAILi, 1110
HEI0 LMPKYIIoe. 30epekeHHs 0e3Mekn Mepexi BUMarae MUIbHOCTI 3 00Ky (haxiBIIB i3 MepexeBol
Oe3IeKr JIep’)KaBHUX OpTaHiB Ta KOMEPIIMHUX CTPYKTYp, SKi € yYaCHUKaMHU (KOPHCTYBadamM)
cucteMd. BoHM MaroTh OyTH TOCTIlHO B Kypci HOBHX MEPEKEBHX 3arpo3 Ta arak, IIo
PO3BHMBAIOTHCS, @ TAKOXk BPA3JIMBOCTEl NMPHUCTPOIB 1 JojarkiB. I came I1bOMY IMUTAHHIO ChOTOHI
NpUALNAETbCs 6ararto yBaru.

Temoto wiei po6oTu € po3poOka MPOrpamMHOro IMakeTy s aBTOMATH3alii Ta MOJErieHHs
pobotu Red team npu po6otu 3 blind sql injection, abo Mongo DB injection Ta iHIIi Bpa3anBoCTi
3aB's13aHi Ha arari NoOIYHNX KaHaIiB.

Araxa no0iyHOro KaHany — 1e Oyap-sika araka, 3aCHOBaHA Ha J0AATKOBIW iH(popmaLli, Ky
MOXKHaA 3i0pari uepe3 (yHJaMEHTaJbHUII Crocid peaiizaiii KOMITFOTEPHOrO MPOTOKONY abo
ITOPUTMY , @ HE HEMOJNIKM B KOHCTPYKLIi camMoro mpoTokoiy afo anroputmy (Hampukian,
HEJIOJIIKH, BUSIBIICHI B KPUIITOAHAII3 KPUIITOTpa)idHOTO alnropurMy) abo He3HauHi, ajie MOTeHLIITHO
pyHHIBHI NMOMWIKM 4M HEJODISLJ y peanizauii (KpUNTOAHAI3 TAKOX BKIIOYAE IMOLIYK arak IO
6iuHpx kaHanax). Iadopmanis mpo gac, CIIOKUBAHHS €IEKTPOCHEPTii, CIeKTPOMArHITHI BUTOKH Ta
3BYK € NMPHUKIaIaMK J101aTkoBoi iH(opMmarii, sska Moxke OyTH BHKOpHCTaHa JUIsl CIIPUSIHHS aTak 1o
OiyHuX KaHanax. Jleski araku 3 OIYHOrO KaHally BUMaraioTh TE€XHIYHUX 3HAHb MPO BHYTPILIHIO
pob6oTy cHcTeMH, XOoua iHIII, Taki sk JudepeHIliabHAN aHaNi3 TOTYKHOCTI e(DeKTHUBHI SK aTaku
«4OpHOI CKPHHBKIY» .3pocTaHHs goaarkis Web 2.0 1 mporpamMHoro 3a6e3nedeHHs K HOCTyTH TaKoxK
3HAYHO TiIBUIIIIO WMOBIPHICTh arak i3 G1YHOro KaHaiy B [HTepHETI, HaBITh SKIIO Nepegada JJaHuX
Mix BeO-Opay3epoM 1 cepBepoM 3ammupoBaHa (HampUKIaf, 3a gomoMororo mudpysanns HTTPS
abo WiF1i).

3arajabHi KJ1acH aTak mo 0GiYHOMY KaHAJTY BKJIIOYAKITh:

1. Araka Ha Kell — aTaky, 3aCHOBaHI Ha 3JaTHOCTI 3JIOBMUCHMKA BIJACTEXYBAaTH JOCTYIN
JKEPTBU JI0 Kelly B CHUIbHIN ()i3UUHIN cHUCTeMI, HANPHUKIIAA y BIPTyani30BaHOMY cepeaoBulii abo
THUIT XMapHOI CITyKOu.

2. Araxa 3a 4acoM — araky, 3aCHOBaHI Ha BUMIPIOBAHHI TOTO, CKIJIbKM 4acy MOTPiOHO st
BUKOHAHHS PI3HUX 00YMCIIEHD (TAKUX SIK, CKaXKIMO, MOPIBHSHHS HAJAHOTO 3JI0BMUCHUKOM M1apoJis 3
HEBIZIOMHUM I1ApPOJIEM JKEPTBU).

3. Araka 3 MOHITOPHHIOM >KMBJICHHSI - aTaKH, SIKI BUKOPUCTOBYIOTb Pi3HE CIIOKUBAHHS €Heprii
anaparHuM 3a0e3MeUYeHHSM I1ij1 4ac 00UUCICHb.

4. EnexrpomarHiTHa araka — aTak{, 3acCHOBAHI Ha BUTOKY €JIEKTPOMArHiTHOTO
BUIIPOMIHIOBAHHS, SIKE MOXe Oe3IocepeIHO Ha/laBaTH BiJKPHUTI TEKCTH Ta iHIIY iH(popmariro. Taki
BUMIPIOBAHHS MOXYTb OyTH BUKOPHCTaHI ISl BUBEAEHHS KPUMTOTpaditHUX KIIOUIB 32 JOTIOMOTOI0
METOJIIB, EKBIBAJICHTHMX aHaNi3y TMOTYXXHOCTI, ab00 MOXyTh OyTH BHKOpUCTaHI B
HEKpUNTOrpaiuHUX arakax
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5. AKYCTUYHMI KpHIITOAHANI3 - aTak, SKi BHKOPMCTOBYIOTb 3BYK, CTBOPEHMH i 4ac
oOumcIeHs (CKOpiIe K aHali3 TOTYXKHOCTI).

6. JludepeHitianbHuii aHai3 MOMHUIOK — Y SIKOMY CEKPETH BUSIBJISIOTHCS LIJISIXOM BBEICHHS
MOMUJIOK Y OOYMCIIEHHS.

7. 3anuimeHHs JAaHUX — KOJM KOH(INEHIIMHI JaHi 3YHUTYIOTBCS Ticis  HIOUTO
BUJAJICHHS. (HAIPUKIIAJ, aTaKa XOJIOJHOTO 3aBAaHTAXEHHS ).

8. Arakwm, iHiNiifoBaHI TporpaMHKM 3abe3rnedeHHsM. Hapasi 1ie piakicHUMii Ki1ac moOidHUX
kaHaiB, Row hammer e npukianom, koau 3a60poHeHa TaM’ATb Moke OyTH 3MiHEHA IIUIIXOM HAJTO
4acTOro JOCTYITY JI0 CYMDKHOI IaM’sITi (COPUYMHSAIOYH BTpaTy 30epe:KeHHS CTaHy ).

9. binnii crmcok — araky, 3acHOBaHI Ha TOMY ()akTi, 110 OPHUCTPOI 3 OLIOro CHHCKY
MOBOJMTUMYTbCSI [IO-PI3HOMY IIiJI 4ac CIIJIKYBaHHS 3 NPUCTPOSIMU 3 OLIOr0 CIMCKY (HAACHIaHHS
BIAMOBIfE) I NPUCTPOSIMH, SIKI He € (30BCIM HE BLAMOBINAIOTH HA HPHUCTpOi). biunumii kanan Ha
OCHOBI OLJIOr0 CIMCKY MOXe BHKOpHCTOBYBarucs s BigcreskenHs: MAC-anpec Bluetooth.

10. Ontuynmii — y SIKOMY CEKpeTH Ta KOH(IIEHIINHI JaHi MOXHA 3YMTYBATH MLIIIXOM
BI3yaJbHOTO 3alHCy 3a JOMOMOTOI0 KaMepH 3 BHCOKOI0 PO3TINBHOIO 3MAaTHICTIO a0 IHIINX
TIPUCTPOIB, SKi MAFOTh TaKi MOXKJIMBOCTI.

Timing attack

Araka Ha BM3HAQUEHHS 4Yacy — L€ araka NOOIYHOro KaHaiy, IiJ 4ac Kol 3JIOBMUCHHK
HAMAraeTbCs CKOMIPOMETYBATH KpPHUITOCHCTEMY IIIIXOM aHANi3y d9acy, HEOOXiZHOro i
BHUKOHAHHSI Kpunrorpadidyaux aaroputMiB. KoxkHa JoridHa orepaitis B KOMIT I0Tepi notpedye yacy
JUISl BUKOHAHHS, 1 4ac MOXKE BIJPI3HATHCS 3aJI€KHO BiJl BXITHUX JIAHUX;, 33 JOMOMOTOI0 TOYHOTO
BUMIpPIOBAHHS Yacy Ui KOXHOI omnepatii 3T0BMUCHUK MOJKE ITPALIOBATH Y 3BOPOTHOMY HAITPSIMKY
JI0 BXIJIHMX JJaHUX. 3HAWTH CEKPETH 3a JOTOMOroro iHpopMauii npo 4ac Moxke OyTH 3Ha4YHO Jieriie,
HDK 3a JIONIOMOIOI0 KPUITOAHANI3Y BIJIOMMX Iap BiJKPUTOTO TEKCTY Ta 3alIU(poBaHOrO TEKCTY.
IHoni iH(opMmaLii0 MPo Yac MOEAHYIOTh 13 KPUNTOAHAMI30M, 1100 301IBUINTH LIBUAKICT BUTOKY
iH(popMartii.

[Npuknan Biyani3awii aTaky Ha BU3HAYEHHS 4acy NPEACTABICHUI HA PHCYHKY:
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Puc. 1 Bizyamizanist aii araku
I'padix mokasye cepenHiii uac BHUMIPIOBAHHS I/ HOTHUPHOX HEMAPHHUX OITIB i OXOILIIOE
niana3oH i3 4 MHOXEHb (I03Ha4€HO). MiK MHOXXEHHSMH MH MOXXEMO CIIOCTepiraru oreparii
3BEJCHHS KBAJpaTy 1 MOAYIbHOI PEAyKIUi. Y Apyromy i 4eTBepTOMY MHOXKEHHI MM 0ainMo, IO
OCepe/loK 3 aKTMBHILIA, HDK IHIN, 110 BKa3y€ Ha Te, 110 MHOXHHUK, L0 BUKOPMCTOBYETbCS B
KO)KHOMY 3 LIMX MHOXEHb, € oguuM 3 3, 11, 19 i 27. Tak cam0 B TpeTbOMY MHOXKEHHI ocepeok 1
aKTHBHIIIA. 1[0 BKA3y€ Ha T€, [0 MHOXKHUK € oqHuM 3 1, 9, 17, 25.

CnHcok BHKOPHCTAHHX JKepes
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1. Burparn Ha KibepOe3neky. OuikyBaHHS Ta PeabHICTb. URL:
https://www.intrasystems.ua/novini/vytraty-na-kiberbezpeku-ochikuvannya-ta-realnist/

2. https://owasp.org/www-community/attacks/Blind_SQL_Injection

3. https://faculty.cc.gatech.edu/~genkin/cachebleed/index.html
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APPLICATION OF TEXT ANALYTICS IN PUBLIC SERVICE CO-CREATION

Given dramatic technology developments, the need to fulfil public values such as effective
and efficient use of resources, citizens' lack of trust in governments, and satisfaction with public
services (Rodriguez Miiller et al., 2021), public administrations are trying to find new ways of
developing and delivery public services. One such way is the participation of citizens in the
development and production of public services, i.e., co-creation. Although seen as a form of
modernization in current public administration and management, co-creation is not a new concept in
governance. The concept was developed in the 1970s by Ostrom to encourage and explain the role
of citizens in the production of public services (Ostrom et al., 1978). Although IT and digital tools
were not seen as particularly important for communication and involvement with citizens and other
stakeholders, digital platforms and social media are now central in the management of public
administrations as they allow for synchronous and interactive communication, accessibility and
participation (Bannister & Connolly, 2012). Whilst some argue that this leads to information
overload and a lack of transparency (Alsaedi et al., 2019), Text Analytics is a technology that can be
used to deal with the copious amounts of text data to extract meaning from them in a systematic and
useful way (Arana-Catania et al., 2021).

TA is still only beginning to be applied in the public sector, but it may be able to support the
co-creation of public service development and delivery. Thus, a rather limited or even no
application of TA in public services makes the gap of understanding of end users relevant. To
understand how the users interact with public services and how they co-create value through
text-based communication, research such as case studies and experiments are required (Wood,
2016). The research helps to determine user's motivations, preferences, and expectations. Closely
related to this [research] gap is the need to understand the outcomes and effects of TA-based public
service co-creation, and how digital technologies contribute to user satisfaction, boost the
effectiveness of co-creation processes, and improve the quality of co-created services (Ali et al.,
2022). Further service-related issues that need to be considered are (i) interests of disadvantaged
users, such as those with disabilities or non-native speakers (Flores et al., 2022), which means
looking at ways to make co-creation processes more accessible, and (ii) data privacy, ie.,
employing TA in co-creation activities while preserving users' security and privacy, developing
techniques for anonymizing user data and making sure that it is handled and stored securely (Olesk
et al., 2017). Moreover, a lack of structuring and standardization in the context of TA and public
service co-creation also justifies our research efforts. In fact, further studies are required to define
best practices and standards, i.e., creating frameworks, methods, guidelines, and other generic
approaches for utilizing TA and NLP in co-creation activities.

The present work is motivated by the scarcity of research and applications of TA in public
service co-creation and a lack of its theoretical framing in this context. On the basis of all results of
data synthesis, we propose the Research Framework for the use of TA techniques in public service
co-creation. The process of co-creation can be split into several distinct phases, and in our study, we
draw on the following three phases: co-design, co-delivery, and co-evaluation, and further
informative aspects associated with each of these phases. The framework is suggested to bring
together and specify the following aspects: requirements and needs of the co-creation phases; type
of public services that need to be fulfilled by the use of TA techniques; resources a public service
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can provide for developing TA-based solutions; the functionalities TA can provide to support
co-creation of public services; and economic, administrative, societal and citizen values, the
achievement of which, as we suggest, to a greater extent can be supported by the application of TA
techniques.

Our study makes some important contributions. First, it contributes to the emerging body of
literature by increasing awareness of the recent status of using Text Analytics techniques to support
public service. Second, from a practical perspective, our research framework promotes the concept
and stimulates the strengthening of the role of Text Analytics techniques in supporting of public
services co-creation process in all phases. Third, from policy-makers' and e-government managers'
standpoints, our findings and the proposed research framework can be used as a guideline in
developing a strategy for the designing user-centred public services.
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COMPARING CUSTOMER PERCEPTION OF VEHICLES POWERED BY ELECTRIC
AND INTERNAL COMBUSTION ENGINES

All around the world governments are trying to implement the idea of reducing the human
carbon footprint and limit the pollution of our planet. This is done by many ways, ranging from
reducing the amount of plastic bags and straws to using sunlight to power people’s houses.
However there is one crucial aspect of human life which is essential, despite polluting the air with
fumes. People need to be able to traverse between different locations like school or work and in
order to do that, besides public transport, they use cars.
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In order to improve the quality of our future and limit the amount of fumes that are being
released into the air, car manufacturers started to think of a way to power the vehicle without side
effects. With the use of batteries they were able to develop new types of vehicles; Battery Electric
Vehicles (BEVs), Plug-in Hybrid Electric Vehicles (PHEVs), Hybrid Electric Vehicles (HEVs) and
Fuel Cell Electric Vehicles (FCEV). Now when customer is on the market for a new car, he needs to
choose not only between different automakers, models, engine sizes and car silhouette styles, but
also between the type of electric power train. Because of the fact that the market changed and
consumers have so many possible choices, it can be hard to determine the differences between the
two types of power trains; electric motors and internal combustion engines. Taking into
consideration that EVs are relatively new to the market, automakers are interested whether there are
any significant differences in the perception of those types of vehicles. Whether there are any
particular aspects that customers consider before buying an electric vehicle. However, in order to
properly assess those differences, one should not only look into the regular customer perception, but
also take into consideration the perception of an expert who has driven and tested many different
cars, not only electric but also those powered by diesel and gasoline engines.

Purpose of this study is to help car manufacturers to determine which aspects are crucial for
customers when looking for an electric vehicle. This study will help automakers determine the
aspects which are most frequently mentioned by both customers and experts when reviewing their
product. It will determine whether customers discus different aspects of the car between electric
vehicles (study takes into consideration only BEVs and shortens their name to EVs or electric
vehicles) and internal combustion vehicles (ICVs). Additionally it will determine strong and weak
sides of both EVs and ICVs. Analysis will be done separately for each power train type and within
chosen segments. Moreover it will compare the level of detail that expert and customer opinions
have and determine whether expert opinions are more informative than customer reviews. In
addition, to help customers in purchasing their vehicle it is crucial to know differences between
different car segments. This study will determine what aspects are more frequently mentioned when
reviewing small family cars and large family cars (segment “C” and “D”). Moreover, it is
interesting to know which of the determined aspects are connected to Tesla vehicles and products of
the competition. This information is crucial, as Tesla is a company well-known for developing
vehicles that are exclusively electric, thus a comparison of Tesla to other manufacturers that didn’t
start with EVs can result in valuable insights. For this purpose a list of research questions has been
developed:

R1. Are there any differences in customer perception of EVs and ICVs?

R2. What are the strengths and weaknesses of EVs and ICVs?

R3. How have customer perception of EVs and ICVs changed over time?

R4. Which aspects describe small family cars and large family cars?

R5. Which aspects of EVs and ICVs do males and females mention the most?

With the use of Structural Topic Modelling (STM), which allows to determine the influence
of metadata on the way people talk about different aspects, it was possible to establish the
appropriate amount of topics for four type of opinions. These were customer opinions on EVs,
customer opinions on ICVs, expert opinions on EVs and expert opinions on ICVs. The amount of
established topics for each dataset type were respectively: 30, 40, 35 and 40.

Analysis of labelled aspects for customer reviews revealed that, EV reviewers tend to focus
on aspects related to the type of the car’s power train, such as battery, its capacity, charging abilities
and quietness of the vehicle. On the other hand customer opinions on ICVs focused on details like
sound system, interior and Bluetooth connectivity. After the comparison of customer and expert
reviews, the ones made by professionals tended to be more detailed and covered aspects such as top
speed, crash test grades and acceleration. Moreover, aspects mentioned by experts were connected
with each other, which shows that their opinions had a predefined structure. This is in contrary to
customer opinions which lacked this structure.

During the analysis of aspects more positively and negatively assessed by customers and
experts, it turned out that expert opinions aren’t as informative as customer ones. Thus the rankings
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of most positive and negative aspects have been made only for customer reviews. Analysis found
that battery capacity is a weakness of EVs, fortunately the negative assessment of this aspect has
been decreasing over time. This suggests that manufacturers are improving in this area. Both EVs
and ICVs received positive reviews for driving experience. Both EVs and ICVs received positive
reviews for aspect of driving experience, however it was ranked much higher for electric cars, then
for the ones with internal combustion engine.

Study also found differences in aspects mentioned by reviewers of small and large family
cars. This comparison was special for EVs, because the segment “D” of large family cars was
comprised entirely of Tesla models (Model 3 and Y). This means that compared were not only two
car segments but also groups of manufacturers. Tesla, company which started from and focused
entirely on EVs, and other manufacturers (Nissan, Volkswagen) that are adding EVs to their already
established fleet of ICVs. From this comparison turned out that Tesla models are much more
performance oriented. Differences in aspects mentioned by female and male reviewers were also
analysed. Female reviewers of EVs tended to focus on spaciousness and charging, while males
focused on superchargers and low maintenance of EVs. Interestingly female reviewers of ICVs, put
strong emphasis on the appearance of the vehicle, while males were interested in the gas mileage.

In the end guidelines and advices for customers and automakers were made. During the
purchasing process of EV, customers should pay attention to the battery and its capacity. When it
comes to more general recommendation for purchasing process of both EVs and ICVs, people
should always test drive the car in order to check its aspect of driving experience. On the other
hand, automakers should focus on improving technology behind electric vehicle batteries and
increase their capacity.

1.€ /Ipy:xun

acnipanm, 1-ii pik HA64aAHHA,

cneyianvhicmo 051 “Exonomirka”

Ykpaincokuii depsrcasnuil ynieepcumem Hayku i mexnonociit, M. /JHinpo

AHAJII3 IHCTPYMEHTIB IHTEJEKTYAJILHOI IMMIATPUMKH MPUHATTSA PILIEHD
B COEPI EJIEKTPOHHOI'O BIBHECY

Enexrponnnit 6i3nec — ue Buj OizHecy, MO 0asyeTbcss Ha BUKOPUCTAHHI IHTEPHETY AJIs
NPOAAXKY TOBApIiB Ta Mociyr. Lleit Buj Oi3Hecy BKIIFOYAE BCI €TaITi NPOIIECY NMPOJIAKY, BIJI peKiIamu i
3aJIydeHHs KII€HTIB J0 iX YTPUMaHHS 1 HIOBTOPHOTO MPOIAKY.

IcHye 0e3niy HanpsiMiB €JEKTPOHHOTro Oi3Hecy. BOHM BKIFOYAKOTh €IEKTPOHHY KOMEPIIiHO
(e-commerce), eIEKTPOHHY OaHKIBCBKY ALSIBHICTH (e-banking), eqekTpoHHY TopriBmio (e-trade),
€JIEKTPOHHY pekiamy (e-advertising), enekTpoHHy mnomry (e-mail) Ta Gararo iHmmx. OgHuM 3
HalOIIbII TOMYIAPHUX HAMNPSAMKIB € eJeKTPOHHAa KOMEpIs, fKa € MPOoJakeM TOBAapiB i MOCIYT
yepe3 IntepHer. BoHa crae jeaaii MoOIyIsIpHIIION, OCKIJIbKH JI03BOJISIE 3HU3UTH BUIATKU OPEHTY
MPUMIIIEHHS, OILIATy 3apILIaTH TOILIO.

CerMeHrallii B eJleKTpOHHOMY Oi3Hecl MokHa po3numTh Ha Taki sik B2B (Business to
Business), B2C (Business to Consumer), C2C (Consumer to Consumer) ta inmi. B2B — 1e
HAIpsIMOK, JIe KOMIIaHIii Ha/aloTh CBOI MOCIYIH IHIIUM KOMIIAHISIM, @ HE KIHLIEBUM KOPHUCTYBA4aM.
B2C — ne nampsmok, /e KOMOaHIi MPOJA0Th CBOI TOBApW Ta MOCITYry Oe3MocepeHb0 KiHIEBUM
kopuctyBadam. C2C — 1ie HampsIMOK, Jie KiHIEBI KOPHUCTYBadl MOXYTbh I[IpOJaBaTu CBOI TOBapu Ta
MOCIYTHU IHIINM KOPUCTYBayaM Ha miardopmax, Takux sk eBay ado OLX [1].

CpOro/iHi €JIeKTPOHHUIA OI3HEC € HEB/I'€MHOI HacTHHO cydacHoro cBity. [lloaHs Minbitonn
JoAeil Mo BCbOMY CBITY KyIyIOTb B IHTEpHETI, BUKOPHCTOBYIOTb €IEKTPOHHI IIATIKHI CUCTEMH Ta
BelyTh Oli3Hec B OHJaifH-cepefoBuini. EnexTponHmit Gi3Hec, TakoK BIIOMHIl SK €JNEKTPOHHA
KoMepIiig abo e-commerce, € TPOLEecoM KYITiBIII Ta MpoJaky TOBapiB Ta MOCIYT uepe3 [HTepHer.
Bin ¢ Bigirpae y ekoHOMIIi, 0COOJMBO y yMOBaxX IIBHIKOTO PO3BUTKY TeXHOJIOTiH. Jl03BoJjse
KOMITaHIsIM 301UIBIINTH OXOIUIEHHS ayAUTOpIii, 3HU3UTU BUTPATH Ha peKJIamy Ta TpOCYBaHHS
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TOBApIB, a TAKOXK MIJABUIIUTH JOSJIBHICTh KJIi€HTIB. KpiM TOTO, eleKTpOHHMI Gi3HEC MOXE CTaTh
BaXJIMBUM ()AKTOPOM B €KOHOMIYHOMY PO3BUTKY KpaiHM, OCKIJIBKH BIH CTBOPIOE POOOUI MicLs Ta
3ally4a€ iHBEeCTHIIIi.

OJHUM 13 TOJIOBHHX IHCTPYMEHTIB €JI€KTPOHHOTO Gi3HECY € eIeKTPOHHI IUIATDKHI CHCTEMH.
BoHH J103BOJISIIOTE MOKYTILSIM 3/IFICHIOBATH TUIATEXI 3@ TOBAPH Ta MOCIYTH, HE BUXOSUM 13 JIOMY.
Cepe HaMOMyISAPHIMNX €TEKTPOHHUX IUIATDKHUX CUCTeM MOkHa HasBatu PayPal, Google Wallet,
Apple Pay, LiqPay rta iHmi. L{i cucremu 3abe3rnedyrorTh O€3IEKy IUIATEXKIB Ta 3Py4HICTH
BUKOPHCTAHHS JUIsI KOPUCTYBA4iB.

Ilpore  enekrpoHHmWit Oi3HeC He OOMEXKYe€ThCS JIMIE TIpOakeM  ToBapiB. B
OHJTAMH-CepeIOBUILI MOXKHA BecTd Oi3Hec 1 B HIIMX HampsMkax. Hampukian, MOKHA CTBOPIOBATH
Ta IpojaBaru LU(pPOBI TOBApH, TaKi SIK My3WKa, KHUIM, IporpamHe 3ade3neueHHs Ta Oararo
iHmoro. /I 1boro MoxHa BUKOPUCTOBYBAaTH CHeLiani3oBani miardopmu, Taki sk Gumroad, Payhip
Ta [HLI.

Taxozx BIIMITUMO €1eKTpOHHHMII Oi3HeC y GaHKIBCBKIl cepi Lie eTeKTPOHHUIT OaHKIHT.

Enexrponnnii Gaukinr (e-banking) — me BHKOPUCTAHHS IHTEPHET-TEXHOIOTIM IS HAJaHHS
0aHKIBCBKMX TIOCIHYT Ta yINpaBiiHHA (iHaHcOBUMM omepamisMu. [le Moke BKIHOUATH
IHTepHET-0aHKIHT, MOOIIbHUI OAHKIHT, €JIEKTPOHHI TaMaHIIl Ta 1HIII eJeKTPOHHI CII0COOU OIUIATH.

OmHUM 13 TONOBHUX IHCTPYMEHTIB EIEKTPOHHOrO OaHKIHTY € iHTepHeT-0aHkinr. [le
OHJIaliH-cHCTeMa, sIKa J03BOJIA€ KiieHTam OaHKy 3iiiicHIOBaTH omepatii 31 ¢cBOiMM OaHKIBCHKUMMU
paxyHkamu yepes [HTepHeT. 3a J01oMororo iHTepHeT-0aHKIHIY MOJKHA [epeBipsATH OalaHe paxyHKY,
3AIfICHIOBATH TIIATeXi, MEepeKasy MDK paxyHKaMH, CIDIadyBaTH PAXyHKH, KOMYHaJbHI IUIaTeXki,
OnarofiiiHicTh Tomo. OTHUM 3 TIPUKIIAIIB HaiicydacHImoro iHrepHeT-0aHkKiHTy € [TpuBar24.

MoOGinpHuii GaHKIHI € IHIUM BaXJIMBHM IHCTPYMEHTOM, INO [03BOJIS€ KIi€HTaM OaHKY
BHUKOPHCTOBYBATH CBOI MOOUIbHI MPUCTPOT /IS 3/iiiCHEHHs OaHKIBCHKHMX OTEpalliif. 3 JI0MOMOTO0
MOOIIBHOTO OAaHKIHTY MOYKHA 3/ifCHIOBATH cami omepartii, 1o # uepe3 iHTepHET-OaHKIHI, ane 3
JIOTIOMOTO MOOIILHOTO JI0/IaTKY.

Omxe sk 6a4nMO MiAPO3ALIB €IEKTPOHHOro Gi3Hecy myxe 6araro i po3ropHyTa iH(opMaris
10 KOKHOMY 3 HUX noTpeOye okpemoi yBaru. [lpore me € iHcTpyMeHTH Juisi Oi3Hecy, a siKi
[HCTPYMEHTH [UI1 CTBOPEHHS LIbOro Oi3HECY € Ta sK iX BUOparu.

IcHye ©6e3miu IHCTPYMEHTIB, SIKI BHKOPHCTOBYFOTHCS JUISl IHTENEKTYAIbHOI IiATPUMKH
YXBaJICHHS PillleHb Y chepi eeKTPOHHOrO0 OI3HECY AeSKi 3 HUX BKIIOYAIOTh!

Flutter — e (peiimMBopk A1 po3poOKH MOOITBHHUX JOAATKIB, SIKMH J03BOJISIE CTBOPIOBATH
KpacuBl Ta mBHaki nporpamu is Android Tta i0S. Bim OyB pospoGnennit  Google i
BHUKOPUCTOBYEThCS OararbMa KOMITAHISIMH Ui CTBOPEHHS MOOUTBHHMX JOJATKIB Ul CBOIX
6i3Hec-Tiporiecis [2].

Angular — mne BigkpuTmii BuxigHmi kox JavaScript-QpeiiMBOpK, SKmii Moxe OyTH
BHUKOPUCTAaHUI Uil pO3pOOKM BeO-II0/aTKIB 3 JUHAMIYHUMH iHTepdeiicamu kopucTtyBada. BiH
3abe3neuye mBHIKe Ta 3pyuHe crBopeHHs SPA (Single Page Applications) nonarkis, mo € jayxe
KOPHCHHM B eJIEKTpPOHHOMY Oi3Hecl [3].

Reactue JavaScript 6i6mioTeka, ska [O3BOJISE PO3POOHMKAM CTBOPIOBATH JUHAMIYHI
iHTepdeiicn xopucryBada. Bin Moxe OyTH BUKOpUCTAHUI ISl pO3pOOKH BeO-10/1aTKIB, MOOLIEHIX
Ta JECKTONHMX J0AaTKiB. React nomymapHMil 3aBOAKH CBOIM THYUYKOCTI Ta 3pY4HOCTI Y
BHUKOpUCTaHHI [4].

Vuejs — ue mporpecuBHuii (peiitvBopk JavaScript, skuii MO)KHa BUKOPHCTOBYBATH JUIst
po3poOku BeO-n01aTKiB. Bin 3a0e3nedye nmpocToTy BUKOPHCTAHHS Ta THYYKICTH, 1110 pOOUTH Horo
JIy’Ke TOIYJSIPHUM cepell po3poOHHKIB [5].

Google Analytics — nie 6e3xomroBHuii cepsic Google, sikuii Hajae aHAIITUYHY 1H(OPMAILi0
npo BiABinyBadiB BeO-caiity. BiH Moke OyTH BUKOpUCTAHMI [Uisi aHami3y JaHUX, BU3HAYCHHS
TMOBE/JIHKI KOPUCTYBadiB Ta IHIIHUX 3aBaHb [6].

Amazon Web Services (AWS) — 11e xmMapHa 1uiaropma, ska HaJ1a€ MUPOKHI CIIEKTp TOCIYT,
TaKnX SIK OOYMCTIOBANBHI pecypcH, 30epiraHHs JaHWX, 0a3W JaHWX, aHANITHKA JaHUX, MAllnHHE
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HapyaHHS Ta iHmi. AWS Moxe BUKOPUCTOBYBArTMCS JUIsi CTBOPEHHS MacIiTaboOBaHUX,
BIZIMOBOCTIHKHX Ta O€3MeYHUX POrpaM B eJIeKTPOHHOMY OizHect [7].

Google Cloud AI Platform — mne xwmapHa riardopma, sSka Haaae IIUPOKHUN CIIEKTP
IHCTPYMEHTIB MAIIMHHOIO HABYaHHS Ta INTY4YHOro iHTeleKkTy. Bona no3Bossie po3poOHHKam
LIBUJIKO T JIETKO CTBOPIOBATH TA PO3TOPTATH MOJIEJI MAIIMHHOTO HaB4aHHs [8].

Corezoid — ue nardopma Uist CTBOPEHHs Ta aBToMaru3allii 6i3uec-npouecis. s texnomoris
JI03BOJISIE CTBOPIOBATH MIPOrPaMM Ta MOCIYTH HA 0CHOBI XMAapPHUX TEXHOJIOTIi, a TAKOXK IHTErpyBarn
pi3HI cucTeMH Ta MOCIyry 3a gonomoroo API [9].

JlaHuit mepemnik IHCTPyMEHTIB € jajieko He roBHUM. CepeJ ycixX IHCTPYMEHTIB € CBOIi
nepeBary, HeJOMIKH Ta 0COOIMBOCTI I HEOOXIAHO PO3YMITH, 110 BUOIP KOHKPETHOTO IHCTPYMEHTY
3aJIeXKHUTh BiJl OararboX (pakTopiB, TakMX sIK 1111 Oi3HECY, KOHKPETHI 3aBJaHHs, ONJDKET, pIBEHb
TEXHIYHOI MIATOTOBKM Ta 0araro IHMIOro. AJie 3araloM MOXHA CKa3aTH, 110 BUKOPHCTAHHS
[HCTPYMEHTIB IHTEJIEKTYaJIbHOI MiATPUMKHU NPUIHATTS PIlIEHb CTa€ HEOOXIIHICTIO /UIst €(DEeKTUBHOI
poboTH Gi3HECY B yMOBAX CYy4aCHOTO KOHKYPEHTHOTO CEPeI0BUIIA.
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DATA DRIVEN: SIK TPUMATH PIINIEHHSI HA OCHOBI JJAHUX

Data-driven [3] - e niaxig o yrnpaiiHHs, 3aCHOBaHHI HA JJaHUX, [IPU SKOMY pIllleHHs Tpeda
YXBaJIOBaTH, CHOMPAIOYMCh HAa aHali3 uudp, a He iHTYiuilo Ta ocobuctuit mocsin. Llei mimxin
3aCTOCOBYIOTb Y PI3HUX rajy3sx Oi3Hecy Ta Hayku. Y JIOKJIQJI PO3IISIAETHCS NPUKIAL SIK HOro
BUKOPHCTOBYBarH B digital-MapKeTHHTY.

Hosa koHuenuis Data-driven MapkeTHHry crvpaerbest Ha Te3y: “HeMoxJIMBO kepyBaTu THM,
o He MoxkHa Bumipsty”. Y Data-driven 6i3Heci MoxHa 1 notpibHo Bumipsiti yce. Hacammnepen e
CTOCY€ThCS MApKeTHHTOBOI aHATNITUKH: peJieBaHTHA iH(OpMAIis Npo KIi€HTIB HeoOXiTHa st
BHOY/TOBYBaHHS IIEPCOHAINI30BAHNX Ta AI€BUX TapreT-KamIiaHii.

Ille y 2013 poui 74% oHNAH-CHOKMBATIB 3a4BJIUIHN, IO PO3UAPOBYIOTHCS Y caliTaX, Ha SIKHUX
3'ABJISETbCS KOHTEHT, SKMU He BiAnoBigae iXHIM iHTepecam. 50% BiJBiIyBadiB caiiTy IMpoCTO
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TOKUHYTh TIardopmy, noGaumBLIM Takuii KOHTEHT. 11]00 3anumarnucs KOHKYpPEeHTOCIIPOMOKHUMU
3a TaKUX YMOB PUHKY, MAMPUEMCTBAM HEOOX1THO 30CEPEIUTUCS HA aHAaJIi31 Ta 3aCTOCYBAaHHI JAHIX
Y CBOIX MAapKETHHIOBHUX KaMITaHisIX.

Data-driven MapkeTHHT J03BOJIS€ MEPCOHANI3YBATH B3a€EMOJI0 3 KII€HTOM, 0 HEOOXITHO B
YMOBaX KOHKYPEHII, sika MOCTiifHO 3pocTae. CbhOroJHi NepcoHali30BaHUIl MApPKETHUHT BUXO/IUTH
JaJieKo 3a MEeXIi IMEHHHMX TNMPUBITAHb €JIEKTPOHHOIO MOLITO. BiH BU3HA4Ya€, 1110, SIK 1 KOJIM OauuTh
KIJIEHT OHJAlH. Yci CIUIMBarovi BiKHA, aKilii Ta pekiama 3'SBISOTHCS Tepe/l O4MMa KOPUCTyBada B
HaWOIIbII BAAIMIA U1l KOMITAHIT MOMEHT.

Taki [inbOBI MOBIIOMJICHHS JOCSTAlOTh OUIBIIMX PE3YJIbTATiB, HIK 3arajbHi PO3CHIKH, a
CEerMEHTAlli PeKJaMHHX KaMIaHii mo3Bosste oTpuMaru sumly ROL Hampukiaz, sxmo MarasuH
MpoJa€ i YOJIOBIYMMA, 1 )KIHOUMIT O/1AT, HOMY 3HAIOOJATHCS K MIHIMYM JiBa HA00OpU MapKETUHIOBUX
poscunok. Taka cama cuTyamis 3 pi3HUMU TOYKaMU AUCTPUOYLIi — MApKeTHHIOBA TAKTUKA IS
aynutopii KueBa mae BiJpI3HATUCH BiJI KaMIlaHIil, Opi€HTOBAaHMX HA MOKYyHUiB 3 bepasHcbka. Ha
OCHOBI JaHMX 1 CTBOPIOETHCS ONTUMaibHAa podoua cxema, 3pydHA JUIl KEpyBaHHS Ta
MaciTadyBaHHS.

VYenix Data-driven MapKeTHHTY 3aJ1€KUTh BiJl TOYHOCTI JaHHUX KJieHTiB. HaBiTh Haifripocrimii
anroputMu 360py iH(popMarii MapHi, SKIIO BOHM He OyIyTh MPaBUIIBHO BiIOOpakarH IHTEpeCH
KIIEHTIB Ta LUIboBWIA puHOK. CIiji 3Beprarucsd JI0 icHyrouoi 6a3u KIeHTiB, mo0 chopmysaru
YSBICHHSI TIPO LLTBOBY ayIUTOPIIO.

MapkeTuHI Ha OCHOBI JIJaHUX — L€ ITEPaTUBHUI MPOLEC, SKUH MOCTIHO PO3BUBAETHCS Ta
PO3IIMPIOETHCS. Y TPAMOTHO MOOYZOBAaHOMY MApKETHHTY MPOLIEC aHasli3y Ta IHTeprpeTalii TaHux
BeJIeTbCsl TOCTiHiHO. He Mo)kHa omnepyBard J@aHUMHM HaBiTh JIBOPIYHOI JABHUHHU Ul POOOTH i3
Cy4YacHOI0 ayIUTOPI€I0 caifTy. ToMy BaKJIMBUM UYMHHHUKOM YCIIXy € KepyBaHHS JaHuUMHU. BoHO
JorioMarae  ToOyyBaTd TPOLEC PEryjsipHOro aHaji3y JaHuX IpO KIIEHTIB, OL[IHIOBATH HOBI
MO>KJIMBOCTI MAPKETUHTY, @ TAKOXK SKOHOMHUTH 4ac Ta PeCypcu KOMaH/IH.

SIki nani 36UparoTh:

1. [1po moBeiHKY KOPHUCTYBaYiB Ha caiiTi a60 y MOOLIPHOMY JOMATKY.

2. [Ipo 3ag0BONIEHHSI KOPHCTYBAYiB.

3. [1po oOcyroByBaHHS KJIi€HTIB.

1ini 360py naHux:
1. [lepconanizoBanuii miaxija 10 KOMYyHIKaiiil 13 KOpUCTYBayaMu.
2. 3ay4yeHHs! HOBUX Ta YTPHUMaHHS MOCTIHHUX KIIIEHTIB.
3. 361IbIIeHHS €(PEKTHBHOCTI.
4. Po3yminHsS ToTpe6 KOpHrCTyBadiB 3a JOMOMOTOIO aHAJ3Y TaHUX.
5. TTinBUIIEHHS KITIEHTOOPIEHTOBAHOCTI.

Data-driven MapKeTUHT 103BOJISIE:

1 ITporHo3yBary MoBe/IiHKY KOPHCTYBa4iB Ha OCHORBI ITaTEPHIB.

2 TapreTtyBary IpoNo3uii, TOBIZOMICHHS Ta KOHTEHT.

3. Bu3HaYMTH LUTLOBY ayIUTOPIIO PEKIAMHOT KaMIIaHii.

4. [1igBuIuUTY e()eKTUBHICTh PEeKIAMHHIX KaMIIaHIM.

5. 36inpmmTH J1oBiYHY 1iHHICTE KiieHTa (LTV) 3a paxyHOK 30UIbIIEHHS KUIBKOCTI
MOBTOPHUX IPOJAXKIB.

6. OneparuBHO pearyBaTy 3MiHH PUHKY.

MeTpuxy Ha IPUKJIAAL €1eKTPOHHOT KOMEPIIii:

eConversion Rate — TmOKa3HMK KOHBEpCii, BIJJICOTOK KOPUCTYBayiB, SIKi 3IIHCHUIN
KOHBEpCilHy AiI0, HANPUKIIAL, 3aIHIIIIN 3asBKU a00 Kynuid. J[03B0JIsg€ IPOrHO3YBATH IPUOY TOK.

eCost Per Action — 11iHa 3a KIIK, BapTicTh, Ky BH CIUIa4y€Te 3a 3aJy4EHHS OJHOTO
KopHCTyBada. J[03BOJIs€ OLIHUTH AOLIIbHICTh BKJIA/CHb Ta MOBEPHEHHS 1HBECTHUIIN 3 PEKIAMHOTO
KaHay.

eShopping Cart Abandonment — «IOKMHYTI KOIIMKM», KUIBKICTb KOPHUCTYBadiB, SKi
3aIUIIMIN 0()OPMIIEHHS 3aMOBJIEHHS Ha NeBHOMY etarti. Jlo3BoJise 3HANTH BY3bKi MICLIsl y BOPOHIIi
TIPOJAXKIB.
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PosrnsiHyTHIT Yy JOKIanl MiAXiA A0 YHPaBIiHHS Ta NPUAHATTS PIIIEHh HA OCHOBI JaHUX
Data-driven Bxe 3apa3 MHMPOKO BUKOPUCTOBYETHCS B MApKETHHTY - TPO 1I¢, HAIPUKIIAJ, TOBOPHTH
nociipkeHHs Google:

«Hose oocnioocenns Boston Consulting Group na 3amosenenns Google nokasano, wuo
Komnawii-nioepu 8 digital-mapkemuney oomaearomscs 8 1,4 pazy 0ineut020 3HUNCEHHS 8UMPAM i 8
2,5 pazis 0invuio20 niosuujeHHs 00X0018, HIdIC iHULI. »

CnHcok BHKOPHCTAHHX JKepeT

1. Mark Jeftery. Data-Driven Marketing: The 15 Metrics Everyone in Marketing Should
Know, 2010, 320 p.

2. Research: Driving strong business growth through data-driven marketing
transformation. URL:
https://www.thinkwithgoogle.com/intl/en-cee/future-of-marketing/digital-transformation/research-d
riving-strong-business-growth-through-data-driven-marketing-transtormation/

3. Data driven marketing. URL: https://en.wikipedia.org/wiki/Data_driven_marketing

Hayrosuii kepisnux: 10.M. Bapmauie8cobka, KaHo. ekoH. HAYK, 00Y.

0. C. MupomHH4YeHKO

oakanasp, 4-ii pik Ha64aHH3,

cneyianvnocmi 122 «Komn’romephi nayku»
Vuieepcumem imeni Anvppeoa Hooens, m. /Jninpo

AHAJII3 TA BI3VAJIIBALIS JIAHUX JUISI TIJIFOTOBKU PIIIEHHS PO3BUTKY
KOMIAHIT

AKTyanbpHICTh aHAJI3y AAHUX 00YMOBJICHA 3pOCTAHHAM 00'eMy JaHMX, 4epe3 IO aHANITUKA
CTaja Taps4yor0 TeMO. 3a JESKUMH OI[IHKaMH, BIJICOTOK HOBOI IH(OpMALll T0JBOIOETHCS KOXKHI
Tpu poku. OOCAry JaHUX [0 Takoi Mipy 3HAYHI, 10 JTIOAUHI IPOCTO HE TIij CUIy NPOaHali3yBaTH iX
CaMOTY>XKH He 3BaXKalOuM Ha Te 1110, HeOOXIJHICTh IPOBEJICHHS aHali3y JaHUX BKpail O4eBU/IHA.

AHaniz JaHuX Ta IHTEJNEKTYaIbHUM aHali3 JaHUX MICTUTb CXOBMILA JAHUX, CHCTEMU
yHpasIiHHS 6a3aMM JaHUX Ta aHalTUaHy 00poOKy. Lli TexHomorii HaltuacTile 3acTOCOBYIOThCS B
YIpaBIiHHI B3a€MOBITHOCHHAMHU 3 KJII€HTAMM JUIS aHaNi3y IMAOJOHIB Ta 3aruTiB 10 0a3 JaHuX
KII€HTIB. AHal3 JaHUX J03BOJS€ BHUSBUTH KOPHCHI 3aKOHOMIPHOCTI Ta B3a€MO3B'SI3KH, SIKi
BUKOPHMCTOBYIOTBCS [UISl IPOTHO3YBAHHS MaliOyTHHOT MOBEIIHKH.

[Ipargoroun 3 aHami30M JaHUX BaXIMBO He 3a0yBaTU IPO PiSHOMAHITHI (paKTOPH BILIUBY i
000B’SI3K0OBO BpaxoByBarH iX mif 4ac pobortu. Taki (akTopm MOXKYTh BIUIMBATH Ha pPE3yJbTar
aHaJi3y, IO MOX€ CHPUYMHUTH HOMIJIKM y 3BiTax KommaHiil. Ilpukimamamu Takmx (akTopiB €:
SKICTh BXIJHUX JaHHUX, 00CAT JaHWX, aJIrOPUTM aHali3y, METOIU aHalli3y Ta Mmiadip THCTPYMEHTY
JUISL QHAITI3Y.

Mertoau Ta IHCTPYMEHTH aHali3y JaHUX, SKI MOXYTb JOIOMOITH OpraHi3alisiM BHUTATTH
Hal61bII KOPHUCHY 1H(OpPMALIO 31 CBOIX JaHUX IS TOAAIBIION0 aHANI3y BKIIOYAIOTH:

* Mogu nporpamysansst (R ta Python) ta ix 6i6mioTexu.

O06uaBI MOBH J103BOJIIIOTH IPOBOAUTH 00POOKY JaHMX, aHAi3, Bi3yami3alilo Ta 30epexeHHs
nmanux. Moa R wmae monaxg 15 316 makeriB, mo go3Bosisie OE3MEKHO pO3IIMPIOBATH i
(yHKUioHANBHI MOXIMBOCTI. MoBa Python 103BoJisie BupiuyBaTu 3aBaaHHs aBTomarusauii 300py
JTaHUX, 00pOOKM JaHMX, PUCKOPIOE aHANI3 JaHKX Ta JO3BOJISE peali3yBaT Ha poOOTI HOBI IMiJX0I1
10 aHaji3y, HAPHMKJIaj, po3B'sA3yBarH 3a/1a4i 3a J0NOMOTOI0 HaBYaHHS HEMPOMEpEeX.

» EnexrpoHHi Ta0muLi.

Enexrponni tabiui, Taki sik Microsoft Excel, mo3BositoTs 36epirari Ta 0OpoOISTH BEIHKI
MAaCHBH JaHHUX Y BHUIIAAI TaONMHIb, COPTYBaTU Ta (IIBTPyBaTH iX, BUKOPUCTOBYBATH MaTeMaTHIHI
(hopMyIH 1 po3paxyHKIB Ta MPOBOANTH aHAI3 3 Bi3yalli3alliero JaHuX.
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* [Tnardopmu s aHaMi3Y.

Tableau Ta Power BI — mnardopmu, mo gomoMararoTs Bi3yasi3yBaTH Ta aHANi3yBaTH BEIUKi
00Csru JaHWX, NUISIXOM CTBOPEHHS IHTEPaKTUBHHUX TpadikiB, KapT Ta iH(OpMaliifHUX NaHelei,
JO3BOJISIOTh MIAKIIOYATHCS 10 [AaHUX y PI3HHX (opMarax Ta MOACTIOBATH pIi3HI BapiaHTH
Ppe3yJIbTarTIB [Uls IPUIHHATTS KePIBHUIITBOM KOMITaHI1 3Ba)keHUX O13HEC-PIllIeHb.

AHani3yloul BEIMKY KUIBKICTh PI3SHOMAHITHHMX JaHUX, BaXJIMBO MATU Pe3yJbTaTH IOAAHI B
3po3yminiii ¢opmi. HaykoBo noBeneHo, 110 JIIOAMHA Kpalle crpuiiMae iHpopMmarito 300paxeHy
BizyanbHo. CriocoOu Bizyaui3auii MPOBEJEHOTO aHaili3y BKJIIOYAIOTh rpadiky, giarpamMu Ta
Bi3yalizalifo JaHMX Ha MaraX. [pagiki BHUKOPUCTOBYIOTHCS JUIS 300paXeHHS TPEHIIB Ta
MOPIBHSHHS JAHUX, JiarpaMu - A BiZOOpaKeHHS CTPYKTYpH Ta MOPIBHSAHHA PE3yIbIarTiB, a
Bi3yaJli3allis Ha Marnax - JUIs aHajizy reorpadiyHuX MOKa3HUKIB.

B po6ori 3 aHaNi30M JaHUX BXKIMBO TAKOXK IIAM SITATH PO MaTreMaTH4He 3a0€3MeYeHHs, 10
Mo)xe OyTW IpeJcTaBjieHe y BUIVIAI CTaTUYHOrO aHaji3y, KJIACTEPHOro aHaiizy abo, Halpukia,
IJ11 IPOTHO3YBAHHS TEHCHIIII B PO3BUTKY KOMIIAHI pO3ITIANA€ThCS METOJ perpecii, a A aHamtizy
BIUTHBY Pi3HUX (haKTOpIB HA JOXOJIH KOMIIaHii MO>KHA BHKOPHCTOBYBATU METOJ aHANTI3y Bapiamii.

JInis TpoOrHO3YBaHHS PO3BUTKY KOMITAHIi HEOOXiTHO BHKOPHUCTOBYBAaTH METOJIOJIOTIO
noOyToBH Mojenel aHamizy. 3aBAiKH MOOYIOBI TakWX MoJeJed, MOXXHA CTBOPIOBATH imiTarmii
IISITBHOCTI KOMITaH11, MOJIETTIOBATH Pi3HI (pakTopy Ta BIJICIHIAKOBYBaTH iX BILIMB Ha JIOXIJ KOMIIaHi1,
a00 1HII Ba)XJIMBI ITOKA3HUKH.

Merozmonorito oOyJ0BM MozIesIeil aHai3y MOKHA MOAITMTH Ha HACTYITHI KPOKH:

1. [Motpi6bHO cdopmymoBaty mpodIeMy, BU3HAYUTH MHTAHHA Hax sIKAMH Oyne
TIPOBOJUTHUCS POGOTA, TOCTABUTH LTI

2. [igi6paru Mogens st poGOTH 3 aHATI30M JAHUX.

3. ITpoBectn 30ip TaHUX Ta NONEPEAHBO TIPOBECTH IX 0OPOOKY.

4. BuxopucToBytoun MareMaTH4Hi METOIU, CTBOPUTH MOJeNb, ska Oyae OMUCYBaTd
Tpe/MeT aHaizy.

5. [lepeBiputu Moaes Ha BIANOBIAHICT PeaIbHOMY SIBUIY Ta IPOTECTYBATH 1i B PI3HUX
YMOBax.

6. 3acToCyBaHHSI MOZICII JJIs QHAIII3Y.

BaxmBoro 4acTHHOIO METO10J10Tii 100Y10BH Ta 3aCTOCYBAHHs MOJEJIE aHall3y € peTesbHuil
aHai3 OTPUMAHUX PE3yJbTaTiB Ta X TIYMaueHHA 3 TOYKH 30py NPAKTHYHOIO 3aCTOCYBAaHHA Ta
NpUHHATTA pimens. KpiM Toro, Mozeni aHami3y MOBUHHI OyTU THYYKHMH Ta aJaNTUBHUMU 0
3MIHHHX YMOB Ta HOBUX JIaHUX.

Jlnst moOya0BM Ta 3aCTOCYBAHHS MOJENel aHalli3y MOXHA BUKOPHCTOBYBATH Pi3HI METOIU Ta
MIAXOM, TaKi sSK CTaTHCTHYHWI aHali3, MallMHHE HaBYaHHS, INTY4YHI HEMPOHHI Mepexi,
ONTHUMI3ALiHI MeTOAM Ta iHII. Bubip KOHKPETHOr0 METOIY 3aleKHTh BiJ XapakTepy MpoliemMu Ta
JOCTYINHOI KiIbKOCTI JaHuX. OJHAaK, BKJIUBO MaM'ATaTH, II0 MOJENb HE € MOBHUM ab0 TOUHUM
BiZIOOp@XEHHM peabHOCTI, 1 ii He0OXiAHO BUKOPHCTOBYBATH 3 00EPEKHICTIO Ta KPUTHUHICTIO.

Ille oaHMM BaXJIMBUM IYHKTOM poOOTH 3 aHANI30M JaHUX € Po3poOka aaropurMmiB Ta
OLIIHIOBAHHSA e€(EeKTUBHOCTI IX TIOKA3HMKIB JUI BHpILICHHS 3ajad aHaiizy Ta po3poOKu
nporpamHoro 3abesrnedeHHs. OCKUIBKH aJITOPUTM II€ TOCIIIOBHICTD JIiff, Ba)KJIMBO BPaxXoBYBaTH
SIKICTh BXIJTHUX JaHUX, PE3YJIBTATH, SIKi OYIKYIOThCSI BIJI aHAJIi3y Ta pecypcH Taki sK dac.

AJTOPUTMIYHI MOKA3HMKM YacTO 3ajeKarb BiJl KOHTEKCTY BUKOPMCTAHHS, TOMY Ba)KIUBO
BUOpaTy MpaBWIbHI MOKA3HUKU Ul KOHKPETHOro 3aBaaHHA. OCHOBHI INMOKa3HHKU alrOPUTMY:
4acoBa CKJIAJHICTb, [IPOCTOPOBA CKJIAAHICTb, TOUHICTb, HaiMHICTb, MpocToTa. Hanpukiaz, skmo
CTOITh NUTAHHA MIBUAKOCTI, TO OpIEHTyiiTecss HA 4YacoBy CKIAAHICTh amroputMy. lloka3Huku
AIrOPUTMY MOXKHA OLIHUTH LIUISIXOM €KCIIEPUMEHTAJILHOr0 aHalizy yacy poOOTH alropuTMmy, ioro
MPOCTOPOBOI CKJIAJHOCTI, @ TAKOXK ILUIAXOM MOPIBHAHHS PE3YJbTaTiB PI3HUX AITOPUTMIB, SIKI
BUPIILIYIOTh Ty caMmy Mpooiemy.

OCKUTBbKM BEJUKI OOCSTH JaHUX TOTPEOYIOTh BEIMKOi KUTBKOCTI oOmepariid, a e Moxe
MPU3BECTU 10 3aTPHUMOK y BUKOHAHHI Ta BTPATU TOYHOCTI Pe3y/IbTariB MOTPIOHO BUKOPUCTOBYBATU
OIIIHKY TIOKa3HWKIB aJTrOPUTMIB $IKa, B CBOK HYepry, Ja€ 3MOTY OLIHHTH YacOBY CKJIAIHICTh
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ITOPUTMIB, BOHA 0a3yeThCs Ha 3HAXO/DKEHHI 3aJI€)KHOCTI MK KUIbKICTIO BUKOHYBaHHX OTIEpartii i
PO3MipoM BXITHHX JaHuX. Lle mae 3Mory mOpiBHIOBATH alropuTMH 6e3 MPHB’SI3KH 10 KOHKPETHOTO
araparHoro 3abe3rnevyeHHs .

Taxum umHOM, y mOMOBiAI Oya0 PO3KPUTO AaKTyalbHICTh aHANI3y MAAHUX OOYMOBIICHY
3pOCTaHHAM 00'€My JaHMX, Yepe3 IO aHaJlITHKa CTajia rapsadoro TeMoro. Takox OyJ0 po3risHyTO
METOAU aHajNi3y Ta Bizyasizauii JaHWX, BUKOPUCTAHHS METONOJOTil moOygoBH Mozeneil aHamizy
HEOOXiqHy Uil MPOrHO3YBAHHS PO3BUTKY KOMIIAHii, PO3pOOKY aaropuTMiB Ta OLIHIOBAHHS
e(exTHBHOCTI X TOKA3HWKIB /IS BUPIMEHHS 3aJad aHali3y Ta po3poOKH TMPOrpaMHOro
3a0e3MeueHHs.

Haykosuii kepisnux: B.M. Kocapes, kano. mex. nayk, doyexm

B.B. Ky3unenos

oakanasp, 4-ii pik Ha64aHHs,

cneyianvricmo «Komn’roTepHi HayKm»
Yuisepcumem imeni Anvhpeoa Hobens, m. [ninpo

MOJIEJIT KJIACTEPHOT'O AHAJII3Y B 3AJTAYAX KJIACH®DIKAIIT OF’€KTIB

KunacrepHuii anani3 /103BOJISIE aBTOMATWYHO T'PYIyBard 00'€KTM Ha OCHOBI iX CXOXOCTI Ta
BIIMIHHOCTEH, 10 MO)ke OyTH KOPHCHHM Yy PsAMi JOJATKIB, TaKUX SK 00poOka 300pakeHb, aHAI3
TEKCTIB, MEJAMYHA JiarHOCTHKA Ta IHII 00J1acTi.

By monoBini po3risaaoThCs MoZIEIN KJIaCTEPHOro aHali3y B 3a/a4ax kiacu(ikauii 06'eKTiB.

OmHUM 3 OCHOBHUX 3aCTOCYBaHb MOJIEJICH KJIACTEPHOIO aHali3y B 3a1a4ax Kiacugikarii
00'ekTIB € IX BUKOPHCTAHHA fK €Tal MepefoOpoOKH JaHMX Mepes 3aCTOCYBAHHSIM aIrOPUTMIB
MAallMHHOTO HaB4yaHHA. Kilacrepwsaiis J03BOJISS€ BHIUIMTH TIPynu  MOAIOHUX 00'€kTiB 3
ypaxyBaHHSM IX 03HAK, IO MOXE MOJIMIINTY NPOLYKTUBHICT, Moaenelt knacudikauii. Hampuknan,
y 3aBaHHAX 00pOOKM 300p@KEeHb KIIACTEPHMI aHalli3 MOXKEe BUKOPUCTOBYBATUCS JUISl IPYIlyBaHHS
MIKCENiB 3a iX KOJIbOPOM, TEKCTYPOIO a00 IHIIMMH O3HAKaMM, LIO [O3BOJISE BUAUIUTH PEriOHU
300pakeHb CXOXKHMX O0O0'€KTIB, TaKMX SIK 0cOOM, aBTOMOOULII Ta iHII O00'€KTH, Iepel THM SK
3aCTOCOBYBATH AJTOPUTMH KJIacuikallii As po3Mi3HaBaHHS 00'€KTIB.

Kpim Toro, KiacTepHHii aHaNi3 Moxke OyTH BHUKOPUCTaHMH SK CaMOCTIMHUM anropuTM
KJacuQikanii, 0coOIMBO B 3aBJIaHHAX, JI¢ HEMAa€ TIEBHUX KJaciB abo KolM Kilacu HeBizomi. Mogpeni
KJIACTEPHOTO aHali3y, Taki sk iepapxiyHa Kiacrepusauis, Meton k-cepeanix, DBSCAN ra iHmni
MOXYTh OyTH 3aCTOCOBaHI JUIsi aBTOMATUYHOTO BU/IIJIEHHS TPYTT 00'€KTIB HA OCHOBI 1X CXOXKOCTI, 1 11i
IPYIH MOXYTh BHUKOPUCTOBYBATHCS SK KIacH M1 Kiacugikamii HoBux o0'exrtiB. Hampukman,
3aBJlaHHs] aHajli3y TEKCTiB, KJIACTepHMil aHai3 Moke OyTH BHMKOPHCTAHMIl JUISL TPYITyBaHHS
JOKYMEHTIB CXOXKOi TeMaTHKH, 1 Iii TpyNH MOXYyTh OyTH BHKOPUCTAHI K Kiacu s KiIacuQikarii
HOBUX JIOKYMEHTIB Ha BIINOBIHICTh TIEBHIM TEMaM.

OnHuM 3 mepeBar Mojelneill KJIacTepHOro aHamizy B 3amadax Kiacu(ikauii 00'ekTiB € iXHs
3[aTHICTb ABTOMATUYHO BUSBJISITU IIPUXOBaHI CTPYKTYpH AaHuX. KiactepHuii ananiz Moxe
JOTIOMOTTH BHSIBUTH NATE€PHM Ta 3aKOHOMIPHOCTI B JIAHUX, SIKI MOXYTb OyTH CKJIQIHO BUSBUTHU 3
BUKOPHUCTAHHSM JIMILE ajiropuTMiB kiacugikawii. Hanpukiaz, y 3aBlaHHAX MeIMYHOI 1iarHOCTUKU
KJIaCTEepHUl aHAJI3 MOXKe JOMOMOITH BHSBUTH MIATPYNU MALI€HTIB CXOKOTO CTaHy 3I0POB'S HA
OCHOBI iX MEJMYHMX JIaHHUX, TaKUX SIK Pe3yJbTaTH aHali3iB, CUMIITOMU Ta icTopis XBopoOu. Lle
Moxe OyTH KOPUCHMM [ OUTbII TOYHOI Ta MEPCOHAII30BAHOI [iarHOCTHKHM Ta JIKyBaHHS
TIAIli€HTIB.

IIpore, cmip 3a3Ha4UTH, MO MOJENI KIACTEPHOTO aHANI3Y TAKOXK MAlOTh OOMEXEHHS Yy
3aBHaHHAX Kiacu(ikarii 00'ekTiB. 30KkpeMa, KIACTEpPHUII aHATi3 MOXE 3ITKHYTHCS 3 TPOOIEMOIO
HEOJIHOPITHOCTI KJIACTEPiB, KON BCEPEIMHI OIHOTO KJIacTepa 3HAXOIATHCS 00'€KTH PI3HUX KJIACIB,
o0 MOXE YCKIQMHUTH Iporec kiaacudikanmii HoBUX oO0'extiB. Kpim Toro, BuOip MeToxy
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KJIacTepu3allii, Ynucia KiacTepiB Ta BUHAUYCHHS METPUKHU CXOXKOCTI MiXk 00'€eKTaMu MOXKe BIUIMHYTH
Ha pe3yJbTaTy KJIACTEPHOTO aHai3y Ta MoJaIblly Kiacu(ikamiro.

Jlns  OoCATHEHHS  YCHINIHMX —pe3yJbTariB Y 3aBAaHHAX KiacuQikamii  00'ekTiB 3
BUKOPHCTAHHAM MOJeNell KIaCTepHOT0 aHAMi3y HEOOXiZHO pPEeTeNbHO BUOMPAaTH METOX
KJlacTepy3allii, BU3HA4aTH KUIBKICTh KIAcTepiB Ta OIIHIOBATH SIKICTh Kiactepu3allii. [HTerparis
KJIaCTEPHOro aHali3y 3 IHIIMMM aNrOPUTMaMM MAIIMHHOTO HABYAHHS, TAKUMHU SK aIrOPUTMU
KJacuQikauii Moke 3HaYHO MMOKPAIUTH MPOAYKTUBHICTh CUCTEMH Kitacu(ikarii 06'eKTiB.

OpHi€I0 3 OCHOBHUX MAaTEMAaTUYHUX MOHATH, LIO y KJIaCTEPHOMY aHaNi3l, € METpHKA UM
BiJCTaHh MK 00'ekTamMu. MeTpHka BHU3HA4a€ MIipy NOMIOHOCTI 4YM PI3HUIO MK 00'€ekTamu, i €
OCHOBHMM KpHTEpiEM BH3HAYCHHS OIU3bKOCTI 00'ekTiB i (hopMyBaHHS KiacTepiB. Bigcrans
EBkiija, MaHXeTTEHCbKA BiJCTaHb, KOCHHYCHA BIJICTaHb 1 BIJICTaHb XEMMIHroBa - Lie JESKI 3
MOIIMPEHUX METPHK, 1110 BUKOPUCTOBYIOTHCS B KIIACTEPHOMY aHaIi3i.

[HIIMM BaXUIMBUM aCIEKTOM y MOJENSX KJIACTEPHOro aHalizy € ajlrOpUTM KiacTepusaLii,
SKUIi BU3HA4Ya€ MpoLec MoAily o0'€kTiB Ha Kiactepu. barato anropurmiB knacrepusauii iCHYE,
BKJIFOYAIOYM  1€papXiuHy KJIAacTepH3amilo, METOANM Ha OCHOBI IMUIBHOCTI, METOAM Ha OCHOBI
LEHTpOiAiB Ta Oararo iHmMX. KoxkeH anropurM Mae cBoi MareMarHyHi OCHOBH Ta IPUITY IEHHS, SKi
BIUTMBAIOTH Ha H0r0 poGOTY Ta MPOTYKTHBHICTH Y 3aBIAHHAX KiacH(ikamii 06'eKTiB.

VY KkJacTepHOMY aHalli3i TaKoK MHMPOKO BUKOPHUCTOBYIOTHCS METOIM 3HKEHHS PO3MIPHOCTI
JAHUX, Taki K MeTox roigoBHMX kommoHeHTiB (PCA) abo merox t-po3mopiny CTOXacTHYHOTO
oroueHHs (t-SNE). 1li mMeTomy J03BOJISFOTH 3HU3UTH PO3MIPHICTh JaHHUX, BUILUISIOYM HaWOiIbIT
BaXJIUBI O3HAKU 200 MPOCKTYIOUH JaHi B HOBUIA IPOCTIp 3 MEHIIOI PO3MIPHICTIO, III0 KOPUCHO IpU
knacuQikarii 00'exTiB.

B xnmacTepHOMY aHami3i TakoX BUKOPHCTOBYIOThCS CTAaTUCTHYHI MiAXOAM, TaKi SK aHAII3
mucnepeii (ANOVA) abo anani3 noaiGHocri (similarity analysis), siki 103BOJISIFOTb OLIIHUTH CTYTiHb
nofibHoCTI ab0 pi3HMIO MDK 00'€eKTaMy BCepeluHi Ta MK kiaactepamu. Lli MeToam MOXyTh
JIOTIOMOI'TH BU3HAYUTH 3HAYMMICTh 03HAK a00 BajiJaLlii OTpUMAaHUX KJacTepiB.

Ha 3akiHueHHA MoJeNi KIAaCTEPHOTO aHANi3y SBIAIOTH COOOK MOTYKHUH IHCTPyMEHT Yy
3aqa4ax kiacuQikaiii 00'eKkTiB, 3aCHOBAaHUI Ha MaTeMaTHYHUX ACIIEKTaX, TAKUX SIK BUOIp METPHKH,
AITOPUTMY KJIACTEpU3allil, METOIB 3HIDKCHHS PO3MIPHOCTI JAHUX Ta CTATUCTUYHMX MIJXOMIB.
Bonu MoxkyTh OyTH BMKOpHCTaHI SIK €Tall MornepeaHboi 00poOKM JaHUX, @ TAKOXK SIK caMOCTIHMI
anroputM knacudikauii. Bubip npaBuibHUX METOAIB Ta OLIHKA AKOCTI KJIACTEpU3aLll € BaXKIMBUMU
KPOKaMH JUISl JOCSATHEHHSI YCIIITHUX Pe3yJIbTaTiB.

OpHak TpHU BUKOPHCTAHHI MOJIENel KIacTEPHOTO aHali3y HEeOoOXiIHO BPaxOBYBaTH MIESKI
oOmexxenHsa. Hanpukiaza, kinacrepusaiisi € Oe3nNepepBHUM TIPOLECOM 1 MOTpeOye BH3HAYEHHS
KIUJIBKOCTI KJIACTEpIiB, 10 MOXKe OyTH CKJIaJHHMM 3aBiaHHsIM. Takox, pe3ynbrard KiacTepusarii
MOXXYTb 3alleXKaTH BiJ BUOOPY MOYATKOBUX YMOB Ta MApaMeTpiB alrOpUTMIB, 110 MOXE BUMAararu
peTesbHOro HaIaIlTy BaHHSI.

Taxum 4duHOM, iHTErpamis KJIACTCPHOTO aHANi3y 3 IHIIMMH AITOPUTMAMH MAIIMHHOTO
HaBYaHHS, TAaKUMH SIK KiacuQikamiitHi abo perpeciiiHi Mojeni MOXXe 3Ha4yHO TOKpAIIUTH
NPONYKTHBHICT cucTeMu kinacugikauii. Hanpukman, pesynsTarn —kiacTepusamii  MOXHa
BUKOPHMCTOBYBATH SIK J0JIaTKOBI 03HAKK a00 MITKH JUISl IHIIMX MojieJieil MallMHHOTO HaBYaHHS, 110
MO>Ke 301IbIINTH TOYHICTb | HAIIMHICTD Kiacuikarii.

Cnucok BHKOPHCTAHHUX JKepeT
1. https://uk.wikipedia.org/wiki/Knacrepuuii_ananiz
2. Charu C. Aggarwal, Data Clustering: Algorithms and Applications

Haykosuii kepisnuk: B.M. Kocapes, kano. mex. Hayk, 0oyerm
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CEKIIISI: MAIIMHHE HABYAHHS TA INTYYHUI IHTEJEKT

B. M. YUnpkos, /I.A CokosnoB

oakanaspu, 3 pik HAGYAHHA,

cneyianvhicmo 122 «Komn’romephi nayku»
Yuigepcumem imeni Anvppeoa Hobenn, m. Jninpo

MAIIUHHE HABYAHHA TA IITYYHWUI THTEJEKT

3B'30K MDK MAIIMHHUM HABYAHHSM Ta INTYYHUM IHTEJEKTOM € Ha/3BUYANHO BKIVBUM B
cyuacHoMy cBiTi. OOMABI Wi rajiy3i HayKH 3aifMatoThCsl BUKOPUCTAHHAM aIrOPUTMIB Ta METOIIB IS
aBTOMArH3allii MpoIEeciB Ta MOKpaleHHs podOTH KOMITIOTEPHUX CUCTEM. [HTelleKTyallbHI CHCTEMU
Ha OCHOBI MAIIMHHOTO HABYaHHA Ta IITYYHOTO IHTENIEKTY AO3BOJAIOTH CTBOPIOBATH PILICHHS IS
LIMPOKOTO CIIEKTPY 3aj1ay, 10 paHilie BBaKalIucs HEMOKIMBUMHU. OTXe, 3B'I30K MK MAlIMHHUM
HABYAHHAM Ta INTYYHUM IHTENEKTOM € BaXJIMBUM IS PO3BUTKY IHTENEKTyalbHHX CHCTEM Ta
CTBOPEHHSI PillIeHb JUIS CKJIAIHUX 3a/1au.

BuxopucTanHs LHUX TEXHOJOTIH MO)Xe IMOKPAIIUTH HPOAYKTUBHICTH Ta e()EeKTHBHICTH
OararboX rajyseii, 110 NPHU3BEJE /IO MOJIMIIEHHS SKOCTI MKUTTS JIIOACH Ta MiJABUILEHHS iXHbOI
KOHKYPEHTOCIIPOMOKHOCTI.

1llTy4Hnii iHTENEKT — PO3/iT KOMI'FOTEPHOI JIHIBICTHKMA Ta IHQOPMATHKH, SIKMiI HIBHIKO
PO3BMBAETLCS, 1 30Cepe/KeHU Ha Po3poOLI IHTENCKTYANLHIX MAIIMH, 3AaTHUX BUKOHYBATH
3aBJaHHs, sSKi 3a3BUYail noTpeOyloTh JIOJICBKOro iHrenekty. lITyuHuii iHTEIeKT BUKOPUCTOBYE
TEXHOJIOTIl, SKi J03BOJISIIOTH KOMITIOTEpaM BUKOHYBATH 3aBJAHHS, SIKI paHillle BBAOKAIUCT
HEMOKJIMBUMH, TaKi SIK PO3Mi3HABaHHA 00pa3iB, PO3yMiHHS MOBH Ta IPUIAHATTS PIIIEHb.

Icnye kinmbka THmiB mTydHOro inTexekty (LHI), siki chOroaHi MIMPOKO BUKOPUCTOBYIOTHCS B
nporpamax. Ock feski 3 Haltnomuperimux tumis [HI:

o]lltyunuii inTenekT Ha ocHoBi npasui1. Cucremu LI Ha 0cHOBI npaBuI 3anporpaMoBaHi 3a
JIONIOMOTO0 Habopy rpaBuil abo oreparopis if-then, siki J03BOJISIIOTH IM yXBalFOBATH PIILICHHS Ha
OCHOBI KOHKpETHUX YMOB. lli cHCTeMH 4YacTO BHKOPUCTOBYIOTbCS B EKCIEPTHHX CHCTEMAX 1
cucTeMax MIATPUMKH yXBAJIEHHS PIlIEHb.

eMalHHe HABYAHHA — L€ THUI LITYYHOTO IHTEJNEKTY, SKWi Tnepeadayac HaB4YaHHS
IrOPUTMIB HAaBYaHHIO HA OCHOBI BXUIHUX JIAHUX 1 MIOKPALIEHHIO 1X MPOAYKTHUBHOCTI 3 4acoM. [cHye
TPU OCHOBHUX THIM MALIMHHOTO HABYAHHS KOHTPOJIOBAHE HABYAHHS, HEKOHTPOJIbOBAHE HABYAHHS
Ta HABYAHHS 3 NIKPIICHHSM.

oO0pobka mpuponnoi mou — wne Tum LI, sxuii 30cepemKyeTbess Ha B3a€MOMIl MiXK
KOMIT'IOT€paMH Ta JIFOJCbKUMU MoBamu. CuctemMu po3poOuieHi sl po3yMiHHS Ta IHTEpIpeTarii
JIOACHKOI MOBH, 1 BOHH BUKOPHUCTOBYIOTHCA B TAKUX MPOrpaMax, K 4ar-00TH, TOI0COBI MOMIYHUKH
Ta MalIMHHUI HepeKial.

ePoGoToTexHika — e cepa MTYIHOTO IHTENCKTY, KA 30CepelKeHa Ha MPOEKTYBAHHI Ta
po3pod1i  poOoTIB, SIKI MOXYTh BUKOHYBAaTH 3aBJaHHS Y (i3uuHoMy cBiTi. PoOororexHika
nepeadayae IHTErpawiio MWTYYHOrO IHTEIEKTY, JaTYUKIB 1 MEXaHIYHUX CHCTeM, 1100 poOOTH MOIIN
CrpuiiMaTy HaBKOJIMILHE CEPeOBUILE, IPUIIMATH PILLIEHHS T4 BUKOHYBATH 1.

o EKCIIepTHI CHCTEMU — 1I€ CHCTEMH IUTYYHOTO IHTENeKTY, MPU3HAYCHI U1 HaJaHHs Mopaj 1
MITPUMKH TIPUAHSTTS PillleHb y NMEBHUX cepax, TaKUX sIK MAPKETUHT, JAU3aiiH, MEJIUIINHA, [1PABO
Ta imkeHepis. ExcriepTHi cucteMu 3anporpaMoBaHi 3 HAOOPOM MPABUI 1 3HAHb, SIKi 103BOJAIOTH iM
MIpKYBAaTH Ta Ha/[aBaTh PeKOMEH 1ALl HA 0CHOBI KOHKPETHHX YMOB.

o3aranbumii 111, Takokx BiIOMUMI SIK CHNBHUM INTYYHWIA IHTEICKT, — L€ TEOpPeTHYHA
KOHLITIisl CTBOPEHHs MAIlMH, SIKI MOXYTbh MIPKyBaTH Ta HaBuarucs, sk jogu. Cucremu OyayTh
37aTHI PO3YMITH Ta BUPIIIYBATU IIMPOKUIL CIIEKTp mpo0OieM, 1 BOHM MaTUMYTh 3aTHICTh MIPKYBAaTH,
IUIAHYBAaTH Ta CriikyBarucs, sik moau. Taxuit I Bee 1mie 3anuiaerses 3/1e011b1I0I0 TEOPETHHHOIO
KOHIIETILII €10, 1 Tepen 1i peanizamiero HeoOXiAHO MOA0IaTH 6araro mpooIeM.
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Jlnst 6aratboX Cy4acHHUX 3acCTOCYBaHb IITYYHOTO THTENEKTY, TAKKX SIK PO3ITi3HABAaHHS 00pa3iB,
MaIIMHHUN HepeKIaj Ta TOJI0COBI IOMIYHUKH BHKOPHCTOBY€EThCS METO MAIIMHHOTO HABYAHHS.

ManmHHe HaB4YaHHS - 116 NPOLEC BUBYEHHS KOMITIOTEPHUX CHUCTEM, SIKMil JI03BOJISIE iM
BUKOHYBATH 3aBJaHHs 0e3 IBHOTO IPOrpaMyBaHHS.

B 0CHOBI MalIMHHOTO HaBYaHHS JIEXKUTh CTATUCTUYHUN aHaNi3 BEJIMKOI KIJIBKOCTI JIQHUX JUIs
CTBOPEHHS AITOPUTMIB, SIKI MOXYTb MPOTHO3YBAaTU Ta KIacH(IKyBaTu iH(OPMALII0 3 BUCOKOIO
TOYHICTIO.

OmuuM 3 HAMBAKIMBIMINX HAMPSMKIB PO3BUTKY IITYYHOTO IHTENEKTY € TIIMOOKE HABUAHHS.
e BUKOpUCTAHHS HEHPOHHUX MEPEK [UIsl ABTOMATHYHOI 00POOKH IaHUX Ta BUKOHAHHS 3aB/IaHb.

I'mnGoke HaBuaHHS 3a0e3Meuye 3JATHICTH CUCTEM BUMTHUCS Ta MOKPAILYBATHCS 3 4acoM, IIO
poouTH iX OiIbII €()EKTUBHUMH Ta TOYHUMHL.

Jlnst CTBOpEHHST Ta HABYaHHS MoOJENel INTY4YHMI IHTEJNEKT Ta MAalUMHHE HaBYaHHS
notpedyroTh Benukoro obcsry nanmx. OpmHak, 31 3pocTaHHSAM 00CSry JOCTYIHOI IH(opmarii,
3'BIIIOTHCS. HOBI MOXJIMBOCTL [UI PO3BUTKY IHTEIEKTYalbHUX CHCTEM Ta pO3IIMPEHHA IX
(yHKIIOHAIBHOCTI.

3acTocyBaHHS MAIIMHHOTO HABYAHHS Ta IITYYHOTO IHTEJIEKTY MOXKE JOTIOMOITH Y BUPIIIEHHI
CKIIQIHUX MPo6IIeM, 3 IKMMU JTIOACTBO CTUKAETHCS B HAIII JIHI.

3B'30K MK MAIlMHHUM HABYAHHSAM Ta WITYYHUM IHTEJIEKTOM BiJKPHBAE HOBI MOXIIMBOCTI B
Oararpox ramy3sx. Hampwkmax, B MeQWIMHI, MalIMHHE HABYAaHHA Ta INTYYHW IHTETEKT
BUKOPHUCTOBYIOThCSL JUISL JIIarHOCTUKHM 3aXBOPIOBaHb Ta BHOOpY e(EeKTHBHOro JiKyBaHHsi. B
(GiHaHCOBOMY CEKTOpi, INTYYHMII IHTENIEKT JOIOMAarae yIpaBIATH PU3MKAMU Ta ONTHMI3yBaTu
iHBeCTHLIHHI mopTdeni. MammHHE HaBYaHHA Ta INTYYHHWH IHTEIEKT BHUKOPUCTOBYIOThCS JUIS
Po3poOKM HOBUX MaTepiaiiB Ta Mpenaparis.

[Ipore, BUKOPUCTAHHS IUTYYHOIO IHTEJEKTY TA MALIMHHOIO HABYAHHA MA€ CBOI BUKJIMKM Ta
pmsuky. OnuH 3 HANOLIBIINX BUKIMKIB MOJIArae y 3a0e3neueHHi Oe3HeK Ta KOH(IAeHIIHHOCTI
naHuX. Benwka KiTbKICTh JaHMX, sKi 30MparOThCI Ta OOpOOINSIOTHCS, MOXKe OyTH IJIBIAJIHOIO
xakepaM Ta KiOep3nouuHILIM. Takoxk, iCHy€ PH3UK BUKOPHCTAHHS IITYYHOTO IHTEJEKTY M
31iiiCHeHH KibepaTak Ta MaHIyJIFOBAHHS JTFOIbMH.

Inmmii BuKIMK nosArae y 3a0e3MedYeHHI pPIBHOCTI Ta CIpPaBeJJIMBOCTI BHKOPHCTAHHS
LITYYHOrO IHTEJIEKTY Ta MAlIMHHOrO HaBuaHHA. Hampukiaj, y pa3i BUKOPUCTAHHS LITYYHOTO
IHTEJIEKTY B PIlIEHHAX IPO MpaleBIAITYBaHHS Ta HAOIp HA pOOOTY, MOXKYTh BUHUKHYTU pobaeMu
3 AUCKpHMIHAI€r0 Ta HepiBHICTIO. ToMy BakIMBO 3a6e3MEUUTH PIBHUM TOCTYH 0 TEXHOJIOTIH Ta
PO3pOOUTH €TUYHI NPUHIUIIN BUKOPUCTAHHS IITYYHOTO IHTEJIEKTY Ta MAIIMHHOTO HABYAHHSI.

3acToCyBaHHS MAIIMHHOTO HABYAHHS Ta INTYYHOTO IHTEJICKTY B MEIHUIMHI MOXKE JOIIOMOITH Y
TOKpAIIeHHI JIIarHOCTHKU Ta JIIKyBaHHS PI3HUX 3aXBOPIOBAHb, a TAKOXK JIOTIOMOI'TH y Tiepe10adeHH1
3aXBOPIOBAHb Ta TONEPEeDKEHHI IX MOMUPEHHS. Y TPAHCHOPTI Ta JOTICTHIN, IITYyYHHIl iHTETEKT
MOXXE JIOTIOMOTTH BUPIIIYBaTH MpoOJieMH 3 JIOTICTHKOK, ONTHUMI3Alli€l0 MapipyTiB  Ta
TMIIBULICHHSAM O€3MeKH Ha I0porax.

IIpore, BUKOpHCTAHHS MAIIMHHOTO HABYAHHS Ta LITYYHOrO iHTEJIEKTY Ma€ CBOI BUKJIWKH Ta
pusuky. Hanpuknan, y ¢inancosiit cdyepi, BUKOPUCTAHHS IITYYHOTO IHTEJICKTY MOXKE IIPU3BECTH JI0
30UTKIB, SIKIIO aIrOpUTMHU He OyIyTh MPABWIFHO HAJIAMITOBaHI. TaKoXK, ICHY€ PU3HK 3aJIeKHOCTI BT
TEXHOJIOTH, [0 MOX€ BIUTMHYTH Ha COLIaIbHY Ta EKOHOMIYHY CTa01IbHICTS.

TakuM 4MHOM, 3B'SI30K MK MAlIMHHUM HABYaHHSM Ta IITYYHUM IHTEJIEKTOM BIJKPHUBA€ HOBI
MOXIIUBOCTI A1 PO3BUTKY IHTENEKTYaJbHHUX CHCTEM Ta PO3B'S3aHHA CKJIamHMUX 3agad. OJHaK,
HeoOXiHOo 3a0e3neunTH Oe3rneKy Ta KOH(IACHIIHHICTh JaHUX, @ TAKOXK PIBHICTH Ta CIPaBE/IUBICTh
BUKOPHCTAHHA TeXHOJIOTiH. Tinbku B TakoMy pa3si MallMHHE HABYAaHHA Ta INTYYHUM IHTENEKT
3MOXKYTb CTaTH CIIPABKHIM IHCTPYMEHTOM JUISl JJOCSTHEHHS PI3HUX LiJIeH, BKJIIOYAlOUM OKPAIIEHHS
SIKOCTI JKUTTS JTIOAEil Ta MiJBUINEHHS IXHbOI KOHKYPEHTOCIIPOMOXXHOCTI. 13 PO3BUTKOM TEXHOIOTIH
MAIIMHHOTO HABYAHHS Ta MITYYHOTO iHTEIEKTY, MU MOXeMO OyTH CBiIkaMU 3HAYHOTO IIPOCYHEHHS B
PI3HHX TaTy3sX, TAKUX K MEUIINHA, EHEPreTHKa, TPAHCIIOPT, (JIHAHCH Ta 1HIIII.
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BUKOPUCTAHHS HITYYHOI'O IHTEJIEKTY B AHAJII3I JAHUX

Ityunnii intenekt (1) me po3min KOMI'FOTEPHOI JIHTBICTHKU Ta iH()OPMATHKH, IO
omikyeThcs (hopMarizamiero IpodiaeM Ta 3aBlaHb, sKi MORiOHI 10 Hiif, mo BukoHye moauHa. Lli
3aBJIaHHAg MOXKYTh BapiloBaTHCs BiJl NPOCTUX Jii, SIK-OT PO3ITi3HABAHHS MOBH 4 300paX<eHb, 10
OIIBII CKIIAZHUX 3aBJaHb, SIK-OT irpu 4K aHami3i gaHux [1] 1L{ogeHHO MOXKHA TOMITUTH 3pOCTaHHS
JTAaHUX, TOMY OpraHi3aiisM NnoTpideH eeKTHBHMIA crocid aHal3y JaHWX i MOMYK iH(popMallii, sKa
JOTIOMOzKEe 1M IpHiiMaTu sAKich pileHHS ix npo6aemu. 1111 Mae MOXIMBICTS aBTOMATU3yBaTH MPOLEC
MOLIYKY Ta 0OpOOKHM JIaHUX Ha IIBUIKOMY i epeKTHBHOMY pIBHI.

AHani3 JaHNX Ma€ BUKOHYBAaTU (DyHKIIIO MOLIYKY Ta 0OpoOKM BelIMYe3HHX HAGOPIiB JAAHUX
JUIs BUSIBIICHHSI 3aKOHOMIpHOCTElW, TeHjaeHWid Ta ixed. Lleli mporec Moxe 3aiiMarté BEJUKY
KUIBKICTb Yacy JUIsl JIOMHU, HAaBITh HANIO0CBIIUEHIII aHAIITUKK 31LITOBXYIOTbCS 3 HECTAYCIO Yacy
quist ananizy panux. Tomy 1L Moxke BUpitnTH npo0GieMy BUKOPUCTOBYIOUHM AJITOPUTMH MAIIMHHOTO
HABYaHHSA /Ul BUABIEHHS BCIX CKJIAJOBUX B Habopi maHuXx, siki Oyao 6 myxe Bakko a0o HaBITh
HEMO)K/IMBO BUSIBUTH TPAJMLIHHUMUI METOJAMM aHaIi3y.

OgfHak icHYIOTH mpoOnemu, moB’s3aui 3 BukopuctanusM LI n1a ananizy ganux. Onuiero 3
OCHOBHHUX MPOOJIEM € moTpeda y BETUKUX 00cATax BUCOKOSKICHUX JAHUX JUTS HAaBYaHHS alrOPUTMIB
MAIIMHHOTO HABYaHHS, a TAKOX ICHY€ NMpoOJeMa Yy CHCTEeMardyHUX MMOMMIIKAX, [0 BUHUKAIOThH B
cucremax LI, ki MOXKyTb IPU3BECTU [0 3001B pPe3yabTaTy abo pillleHHS.

MeTo10 1aHOTO J0CIIPKEHHS € OISl BUKOpUCTaHHs TexHomuoriii 111,

V aHaii3l JaHUX BUKOPUCTOBYIOTh PI3HOMAHITHI TeXHOJIOTIi 3acTocyBanHs 1111

Texnonorist 1L oxorumnoe MUPOKMA CHEKTP METOMIB, SIKI BKIJIFOYAIOTh MAIIMHHE HaBYAHHS,
00poOKy MPUPOIHOT MOBH, POOOTOTEXHIKY, €KCHEPTHI CHUCTEMH TOIIO. JIOCHIDKEHHS MITYYHOTO
IHTENIKTY T0J1Ara€ B TOMY, 10O CTBOPMTH MAIIMHH, SKI MOXYTh MIPKYBar, po3yMiTH Ta
HABYATUCS, K JIOAM, 1 BUKOPUCTOBYBATH I MOMJIMBOCTI JUIS MOKPAIICHHS JKUTTS JIOACTBA Ta
BUPILIEHHS CKJIAAHUX MpoOiem. Aje Bukopucranus 111 B aHani3i panux mae aesiki npobiemu ta
nepeBart.

AJrOpUTMH MAIIMHHOTO HABYAHHS SBJISAIOTHCS 3arajibHUM komroHeHToM 111 B anani3i naHux.
1i aaropuT™Mu MOXYTh BYMTHCS HA JIAHUX i POOMTH IPOTHO3H 4K PilllEHHs HA OCHOBI LUX JaHMX. 1X
MOXKHA BUKOPUCTOBYBAaTH JUIS PI3HOMAHITHUX 3aj1ad, sIKi BKIIFOYAIOTh KJacH(iKallilo, perpecio ta
KJIacTepU3aLliio.

Kunacugikanis — e nponec kiacudikaiii JaHUX M0 TPynaM Ha OCHOBI KOHKPETHHX KPHUTEPIiB.
Hanpuxnazn, aaropuT™ MallMHHOTO HABYAHHS MOXKHA HABUYUTH BH3HAYATU HA OCHOBI {f0ro 3MiCTYy,
YU SBISETHCS NEKTPOHHE MOBITOMIICHHS CIIAMOM.

Perpecis — 11e npo1iec NPOrHO3yBaHHS YUCIOBOTO 3HAYEHHS HA OCHOBI JaHUX. 3a J0MOMOTO0I0
JITOPUTMY MAIIMHHOTO HABYAHHSA MOXKHA HABUYUTHU IIPOTHO3YBATH IiHY OYIiBII Ha OCHOBI PI3HHX
XapaKTepUCTHK, HANPUKJIAZ HOro MiCLIe3HAXOJLKEHHS, PO3MIpY Ta iHIII.
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Kuacrepusartist — 11e mporiec rpynyBaHHsS TOYOK JaHUX Ha OCHOBI iX moai6HocTi. Hanpuknan,
JITOPUTM MAIIMHHOTO HABUYAHHS MOXHA HABUMTH TPYIyBaTH KJIEHTIB HAa OCHOBI iX KyHiBEJIbHOI
TTOBE/IIHKY, 1110 MOXKE JOTIOMOT'TH KOMIIaHIsIM CTBOPIOBATH IIJIbOBI MApKETUHIOBI ayIUTOPIi.

Jl1 ed)eKTHBHOTO HABUYAHHS AITOPUTMU MAIIMHHOTO HABYAHHA MOTPEOYIOTH BEJIMKUX 00CATIB
JTAHUX, alie pe3yJbTar Toro BapTuil. YuMm Oinbine paHux npoanaitizye LI, TuM TovHilIe BiH Hajgae
MpaBWIbHY BiANOBIAb. OJHAK TAKOXK JyXke BOKIMBA SAKICTh HAOOPY JaHMX, HA SKOMY HABYAETbCS
LI Jlani, siki MICTATH TOMUJIKA MOXYTb TIpu3BecTH 10 360t0 1111 i Buaul HewiTKUX BIAMOBIACH.

O06po6ka npupoaHoi MoBu (OIIM) — ne wactuna 1111, sika 3aiiMaeThCcs B3aEMOIIEI0 MiXk
KOMIT'IOT€paMH Ta JIIOJAbMM 3 BUKOPUCTAHHSIM 1pupojHoi MoBu. OIIM MoXHAa BUKOPUCTOBYBATH
JUISL QHAITI3Y 1 PO3YMIHHS JIFOACHKOI MOBH, BKJIFOYAIO4U TEKCT, TOJIOC a00 HOYEpK.

OmanM 13 joparkie OIIM B aHani3i JaHuX € aHani3 HacTpoiB. BiH Bkitoyae B cebe aHaui3
BEJIMKUX OOCATIB TEKCTOBMX [AHUX, TAKMX K BIATYKHM KJII€HTIB, JJIS BU3HAYCHHS HACTPOIO YU
emouiii Toro, Xxro nume. Hanpukiajx, aIropurM MalIMHHOTO HABYAHHS MOXKHA HABYUTH
KJ1acu(iKyBaTH BIATYKU KJII€HTIB K MO3UTUBHI TAK 1 HETaTUBHI 60 HEUTpaAIbHI.

Ile ogumm 3actocyBanust OIIM B aHaii3l JaHUX € MiACYyMOBYBaHHS TeKCTy. BiH BkIodae B
cebe aHai3 BEJIMKUX 00’ €MIB TEKCTOBHX JAHHX | CTBOPEHHS 3BEJICHHS, 10 MICTUTh HAWBaXKITHBILITY
iHpopmarito. Ile Moxe OyTH KOPHCHO I OpraHi3alliif, SKIM HEOOXiZHO IIBHAKO aHATI3yBaTH
BEJINKI 00CSTH TEKCTOBHX JIAHUX.

OIIM Takok MOXHAa BHKOPHCTOBYBAaTH I HEPEKIagy MOBH, PO3IMI3HABAHHA rOJOCY 1
pO3Mi3HABAHHS ~PYKOIMCHOTO  BBEJEHHS TekcTy. CTBOpEHI JOJAaTKM MOXYTh JIONIOMOITH
OpraHi3amisM aHaJIi3yBaT! JaHi i3 PI3HUX JLKepe 1 Ha PI3HUX MOBaXx.

Komm’rorepumii 3ip — mne me ogua wactuHa Il korpa 3aliMaeThcs aHamizoM Ta
[HTEePIPETALI€l0 Bi3yalbHUX JAHMX, TAKUX, SK 300paXCHHS Ta Bieo. AJITOPUTMU KOMIT IOTEPHOTO
30py MOYKHA BUKOPHCTOBYBATH JIJIA 1ieHTU(IKALT 00’ €KTIB, JIFOICH Ta Aili Ha 300paKeHHSX 1 B1JICO.

OnHUM 13 JOZAaTKiB KOMITIOTEPHOTO 30py B aHANI3l JAHUX € DO3Mi3HAHHA 00 €KTiB Ha
300pakeHHI 4YM Bijeo Ta iX kiacuQikalis Ha OCHOBI iX Xapakrepuctuk. Hampukman, anroputm
MAIIMHHOTO HABYAHHS MOXKHA HABUMTH PO3II3HABATH Pi3HI TUMIHU 00 €KTIB Ha BiEO.

1lle oHMM 3acTOCYBAHHSM KOMII FOTEPHOTO 30pY B aHali3l JaHUX € PO3Ii3HABaHHs 00Uy,
Bin mictuth imentuikaio mozaeit Ha 300paxKeHHI YM HA BiIO Ta IX KIacH(ikalilo Ha OCHOBI
o0pa3ziB o0muyus. Po3mizHaBaHHS 00MMYYsT MOJKHA BUKOPHUCTOBYBATU B LIIAX O€3MEKH, HAIIPUKIIA
171 BUSIBICHHS IIOTCHIIIHIX IOTPO3 Y HATOBIIL.

Kommr’toTepHuit 3ip MOXHA TakoX BHKOPUCTOBYBATH [UISl PO3IMI3HABAHHS Mil, SIKi MICTSATh B
co0i ineHTH(IKAIiF0 KOHKPETHUX Jiif YM pyXiB Ha Bijgeo. Hampukiam, airoput™M MalldHHOTO
HAaBYAHHS MOXKHAa HABUUTU PO3Mi3HABATU PI3HOMAHITHI BUAU CHOPTY, Taki AK Oir, CTpUOKM YU
PO3PI3HATH YIapH 10 M’ S1Y.

Opnni€elo i3 MpoGlIeM BHUKOPHCTAHHS KOMIT IOTEPHOTO 30py B aHali3i JaHMX € norpeda y
BEJIMKMX 00°€Max aHOTOBAaHUX JaHWX. AHOTOBaHI JaHi — I€ JaHi, SKi [OMiYeHi IEBHOI
iHpopmartiero, Hampuknax o6’€KTaMu YW JIsIMM Ha 300paxkeHHl um Bizeo. Lli momiueni pasi
BUKOPHMCTOBYIOTHCSl JUUISi HABYAHHS aJIrOpUTMIB MAIIMHHOTO HABYAHHS PO3IMI3HABAHHS TEBHUX
ma6IoHIB Ta PyHKIIH.

HesBakaroun Ha 111 npo6nemu, nepesaru Bukopucranss 1111 B aHamni31 JaHuX 3Ha4YHI.

Opranizanii, ski BukopuctoBytots Il B aHami3i AaHUX, MOXYTb NpHAMaTH OLIBII
oOrpyHTOBaHI PillIEHHs, MOKpPALLyBaTH CBOI MPOAYKTH Ta MOCHYrM H OTPUMYBATH KOHKYpPYBaHHI
nepeBaru y cepax OizHecy.

He 3Baxaroun Ha npoGrnemu 1111 npogoBxky€e po3BUBATUCH, 3 IBISETHCS OlNIbIE IHHOBALIITHIX
3aCTOCYBaHb L1i€i TEXHOJOT] Ul aHaTI3y JaHUX.
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TakuM 4YMHOM, BUKOPUCTAHHS INTYYHOTO IHTENIEKTY B aHali3i JAQHUX NPU3BEJIO [0 3HAYHUX
3MIH y Opramizamii IOIIYKY, aHami3y Ta IHTepHpeTamii JaHi 3aBIAKH TaKUM aITOPUTMaM, SK
MAIllHHE HaBYaHHS, 00poOKa MPUPOIHOI MOBH Ta KOMIT FOTEPHHIA 3ip, IO J03BOJIMIIO MIBHAKO i
TOYHO aHali3yBaTH BEJIMKi 00’ €MU JaHUX, BUSABISIOUN 3aKOHOMIPHOCTI Ta TEHAEHIII, KOTpi OyJ10 O
TSDKKO 200 HEMOXKJIMBO BUSIBUTH 32 JOTIOMOT'0 TPAAULIIHUX METO/IIB aHaIi3y.

Cnucoxk BHKOPHCTAHUX JIZKepeJI
1. https://uk.wikipedia.org/wiki/%D0%A8%D1%82%D1%83%D1%87%D0%BD%D0%B8
%D0%B9_%D1%96%D0%BD%D1%82%D0%B5%D0%BB%D0%B5%D0%BA%D1%82
2. bopsuckuii E.B. MHorocioiiHas aganTuBHas HedeTKasl BEPOSITHOCTHAS HEMPOHHAs CETh B
3aqa4ax Kiaccuukamuy tekcroBux jokymeHtoB [Tekcr] / E.B. Bonsuckuii, H.B. Ps6osa, O.B.
3onotyxut // Pannosnexrponuka, unpopmaruka, ynpasienue. — 2015, — Ne1(32). — C. 39-45.

Hayrosuii kepignuk: C.JI Xpunko, dok-p mex. HayK, npogecop

44



CEKIIISI: KOMITIOTEPHI HAYKU TA THOOPMAIIHI TEXHOJIOI'TT

Ibraim Didmanidze, professor

Darejan Geladze, professor

Khatia Phagava - Student -Integrated bachelor's and master's degree
Batumi Shota Rustaveli State University. Georgia, Batumi

DIGITAL TECHNOLOGIES FOR STUDENTS WITH SPECIAL EDUCATIONAL NEEDS

Abstract. Inclusion and participation are significant for human dignity, human rights, and
protection. The experience gained in many countries shows that the full social integration of
students with special educational needs and young people is well achieved in general educational
institutions in a targeted way. By the national goals of general education, school education should
ensure that the future members of society develop life skills so that the students with special
educational needs are involved in educational progress based on the individual curriculum to
strengthen and develop their abilities, to prepare them for an independent life.

Inclusive education recognizes the need for diversity and difference in student learning, and
digital technology creates no barriers for people with special educational needs and enables them to
reach their full potential.

Keywords: Inclusion, digital, engagement, adaptation, universal, teaching

In the teaching process, the main task of the teacher is to ensure equal quality education for all
students based on the appropriate universal design. The majority of students with special educational
needs require both accommodation and modification of the curriculum, in some cases the
development of alternative goals. Therefore, digital technology and teaching strategy should be
applied to students with different educational needs: For example, if the student is blind, electronic
Braille code, zooming the screen; additional lightening, zooming computer shifts, using the magnifier
are necessary; an electronic device which will turn the text into voiced one, electronic resources; a
program which will enable recording and listening to the texts; audiobooks, voicing of the lesson
process; CCTV, which zooms texts, changes colors, contrasts; Also, learning resources and
technology should be of contrasting colors so that the blind students could easily identify the objects
and use them.

For students with hearing problems the assistive technology would be using voice intensifiers,
adding subtitles to the video resources, using visual cards, and story pictures along with the verbal
texts; zooming the teacher’s face so that students should be able to use lipreading; indicating to the
objects along with the explaining things verbally.

For students with intellectual disorders, it is important that teachers should provide material with
visual resources, point to the objects along with explaining verbally, model, and show. Visual
guidance is the essential principle of teaching.

For students with short attention span and hyperactivity, it is recommended to use visual cards,
and objects after reading or hearing the texts to imagine the things they have read about more clearly.

For students with lacking attention, letters should be colored in different colors in presentations,
and screens so that students don’t get distracted and stay focused.

New digital technologies are the most promising and modern means through which people with
special educational needs and students can fully participate in society, get educated, which
significantly improves their living conditions.
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APPLICATION OF CLOUD COMPUTING IN MODERN BUSINESSES

Annotation. The development of information technologies is a dynamic process, as well as
the development of the business environment. It can be said that modern IT technologies simplify
business operations, selection, and implementation of the best business projects. Today, companies
already widely use cloud technologies in their activities, which is a revolutionary development in
the field of IT technologies. Today, no industry can ignore them. Cloud technologies allow for the
collection and processing of the necessary information and data, making it possible to select the best
projects in less time and at less cost. It is also worth noting that licensed cloud technologies from
Microsoft and Google allow companies to place operational information in secure cloud storage
over different continents, which dramatically reduces costs related to management, and companies
have more time for business development.

Keywords: business projects, information technology, cloud computing, outsourcing.

1. Introduction

"Cloud computing" is an evolution in IT. At the modern stage of development, the main event
of the IT market has become the development of "cloud computing". It is a distributed data
processing technology or "cloud" technology. "Cloud computing" is not only a technological
innovation but also a method of creating new business models for IT providers. This is a case where
a low-cost method is offered to implement businesses' and enterprises' ideas. While at the same
time, companies are becoming more and more invested in developing their own independent"cloud
computing" platforms.

In "cloud technologies", developing a service doesn’t requires expensive projects or capital
expenditures, neither does it require purchases of licenses or expenses to support business
attachments.

Cloud technologies involve using remote servers accessible over the Internet to store, manage,
and process data and applications. These technologies are becoming increasingly popular in modern
business because of their many advantages, such as:

Cost savings: By using cloud services, businesses can avoid the upfront costs of purchasing
and maintaining their own hardware and infrastructure and instead pay only for the resources they
use on a pay-as-you-go basis.

Scalability: Cloud services offer businesses the flexibility to easily expand their infrastructure
as needed to meet changing demand without significant capital outlay.

Accessibility: Cloud services can be accessed from anywhere with an Internet connection,
allowing employees to work remotely and collaborate with colleagues in real-time, improving
productivity and efficiency.

Data backup and recovery: Cloud services provide reliable and secure data backup and
recovery options, protecting businesses from data loss and ensuring business continuity in the event
of a disaster [1,3].
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Security: Cloud services are often more secure than traditional on-premises solutions, as
cloud providers typically have extensive security measures in place to protect their customers' data
from cyber threats.

The corporation has the opportunity to try and choose the best option. Currently, no business
can allow itself to ignore IT technologies, which provide information requirements in management,
production, marketing, and other functional units. Traditional IT technology faces the task not only
of collecting, storing, processing, and transferring information but also of perfecting these
processes, which is possible by creating IT infrastructure using "cloud technology". In modern
conditions, the concept of IT infrastructure, software, and data processing from external centers are
introduced instead of hardware-software products.

2. Main part

The primary effect of "cloud technology" that benefits the business sector is that it provides
access to a greater number of facilities that are used by customers. This allows a large number of
users to search for potential customers, regardless of the communication channels used by the
customer (email, phone, social media, etc.).

Such flexibility makes the business more sustainable. First of all, "cloud technologies" allow
access to data from any platform that is connected to the Internet. On the other hand, security is an
issue in "cloud computing”, but platforms and guidelines for client data storage and security are
already being designed and developed.

"Cloud technologies" or Cloud Computing is the name of distributed data processing
technology, during which computing resources and capacities are provided to the user as an Internet
service. In other words, "cloud computing" is a collection of hardware-software products and IT
services, which are presented to the customer, based on the request, in the form of services.

"The cloud" includes three service models: software as a service; platform as a service;
Infrastructure as a service. In the case of "cloud computing", the data is permanently stored on a
virtual server located in the "cloud", as well as temporarily cached on the client's computer, or
mobile devices [4].

Figure 1 presents the architecture of "cloud computing”, from which it can be seen that the
basis of the "cloud" is infrastructure as a service (laaS - Infrastructure as a Service); Platform as a
Service (PaaS — Platform as a Service); Software as a Service (SaaS — Software as a Service).

SaaS — Software as
a Service

PaaS — Plarform
as a Service

LaaS- Infrastructureas

. Cloud storage
a Service =

Fig. 1. "Cloud computing" architecture

Infrastructure as a service is computer infrastructure as a service based on the concept of
"cloud computing". At this level, the user receives essential computing resources. For example, they
use their operating systems to create attachments. One example of such an approach is the Amazon
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Elastic Compute Cloud — corporations can take advantage of this infrastructure. In this case, they
install Linux servers on virtual machines and, if necessary, increase computing power. Such a model
involves storing and presenting data for free [1].

Platform as a Service is part of an integrated platform for the development, testing,
deployment, and support of web applications as a service. Users can install their attachments on the
platform. For example, we can consider the Google AppsEngine service, which allows developers
to create and install plugins.

Software as a service is a model for creating an application that is delivered to the user as an
on-demand service. For this purpose, not only the data but also the attachments related to them are
stored in the "cloud", the user only needs a web browser to work [2].

At the modern stage, four types of "cloud" system deployment are realized: private, public,
hybrid, and communal (Fig. 2).

e SRS R A R R s Sl Communirty Cloud
Hybrrid Cloud <

Public Cloud

|

|

| " —
[

| Private Cloud
R,

|

|

|

Fig. 2. Four types of "cloud" system deployment (private, public, hybrid, communal)

Private Cloud — used to represent the services of one organization. It can include multiple
users. For example, divisions of a firm whose clients are located in different buildings. It is often
referred to as an in-house private "cloud" data processing center.

Public Cloud is a computing infrastructure intended for free use by a wide range of users,
including individuals and legal entities. A public "cloud" can be managed by government or
commercial organizations. A public "cloud" is usually under the jurisdiction of its owner - the
service provider. It is a set of "cloud" services distributed by a provider.

Hybrid Cloud — a combination of two or more different cloud infrastructures (private,
communal, or public), each of them will remain a unique object.

Community Cloud — a type of computing infrastructure that is designated for use by a specific
user or corporation with common tasks. An example of a community "cloud" is the platform
Windows Azure or Amazon Web Services [2.4].

The advantages of "cloud computing" are:

eReduction in requirements for personal computers (the main requirement is the access to the
Internet);

e[ .ow cost of resources (reduction of cost for IT system owners by 50-75%);

eSaves time;

e Provides software and data protection;

e Effective use of resources, at the expense of distribution among users;

The disadvantages are:

o The storage of customer data depends on the companies that operate the "cloud computing"
services;

e Unsatisfactory security;

48



e Unreliable Internet and high cost of network services;

e Dependence on the service provider;

e[ ack of legal security.

A large "computing cloud" consists of thousands of servers located in data centers. They
provide resources for tens of thousands of applications that are used by millions of users
simultaneously [3].

3. Conclusion

The article covered the formation of high-tech business, based on "cloud technologies", the
concept of creating IT infrastructure in the form of services. A comparison of cloud computing
technology with traditional information technologies. Four basic models of "cloud" services and the
architecture of "cloud computing"[5].

The real advantage of "cloud technology" over traditional IT is cost-effectiveness. To get into
the "cloud technology" system, you need a fast internet connection. Services based on "cloud
technologies" imply the use of infrastructure (IaaS) and software (SaaS) as services. Any service
personnel of the corporate system can access the resources and services of "cloud technologies" at
any time and from any place using various devices.

Analyzing the use of "cloud computing", it can be concluded that all modern business
organizations use "cloud" models and services, and the use of those models and services does not
require companies to directly own them. They are free from economic and organizational costs.
They have the opportunity to put their attachments on the platform, which can be used to receive the
services of the provider.
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KBAHTOBUIT KOMIT'IOTEP: MOKJIMBOCTI TA BAKOPUCTAHHS

Jlnst MOZIeNIOBAaHHSI KBAHTOBMX CHUCTEM JI0 SIKMX, HANPHKIAA BiJJHOCATHCS CUCTEMH
(orocuHTE3y, HANPOBIIHOCTI Ta CKJIAJAHUX MOJEKYISIPHUX YTBOPCHb BIJIMIHHO MIJIXOJATH
KBAHTOBI KOMIT'IOTEPHU, TaK SK BOHM BUKOPUCTOBYIOTH Y CBOIX BHPaxXyBaHHSX KBaHTOBI siBuLIa. lle
03HAYa€, 110 BOHM MOXYTb BIOPATHCS 31 CKJIAJHICTIO T4 HEBU3HAUYEHICTIO CHUCTEMHM, SIKA MOXE
MePEeBAHTAKYBATH KJIACHYHI KOMIT FOTEPH.

VY KJIacCMYHMX BHPAxXyBaHHSX iH(OpMaLLisi IPEICTABISAETHCS Y BUIVISIL TOCIIIOBHOCTI HYIIB 1
OJIMHMIb - OITiB. 3 1X JIOMIOMOTOI0 KJIACHYHHUN KOMITIOTEpP NMPOBOAUTH ONepallii, a alropuTMu — Lie
TIEPETBOPEHHS OITOBUX PSAIKIB.

KBaHTOBHIT KOMITFOTEP IPALFOE 3 KOJOBAHOK 1H(OpMAIli€r0 y BUMISI KyOiTIB — KBAaHTOBHX
AHAJIOTIB OITIB. A KBaHTOBI BUPaXyBaHHSI — L& MaHIMyJISLIT 3 HAO0poM KyOiToB.

Konu mporomsaThess MaHimyssmii 3 KyOiTamu, B SKOCTI Mam'sTi BHCTyHae Jieskuii HaOip
KBAHTOBHX JIBOPIBHEBHUX CHCTEM. TaKi CHCTEMH MOKYTb MaTH pi3HY () i3UUHY TPHPOITY.
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VY KBaHTOBII MeXaHilli € MPUHLMI cyreprio3uiii. [le 3Ha4nTh, Mo Ko € (i3udHa cucTeMa, B
AKIi JBa CTaHM — JIOTIYHMI HyJNb 1 JIOTIYHA OJAMHUILS, ICHYIOTH 1 JOBUIBHI CyNepHo3uili —
KBAHTOBMUI CTaH ()I3UYHOI CHCTEMH B Tak 3BaHOMYy [ LibOepToBOMY mpoctopi. BaximBo Te mio
CKJIQIHO OJHO3HAYHO BHUAUINTU OJAMHHUINO UM HYJIb B TAKUX CHCTEMaX. BaXIJIMBO BIIMITHTH, L0
Cyneprio3uuii B JOCBiJI HEAOCTYIHI, CIIOCTEpIraTi MOXKHA IIMIIE JIBA BUXIJHI CTaHU — HYIb i
onunuio. KoedinienT cynepnosuuii BU3Hadae IMOBIPHICTb TOTO, IO MU OTPHMAEMO B PE3YIbTaTi.
OjHi€l0 3 BJIACTUBOCTEH KBAHTOBOi TEOpii € Te 10 pPe3yJbTar BUMIPIOBAHHS 3aBXKIM CTa€
MPUHIMIOBOIO HMOBIPHICTIO.

@axiBli Jy)Ke YCHIIIHO TIPALFOIOTh 13 KBAaHTOBOK TEOPIEI, OIKCYIOTh pe3ylbTaru
eKCIePHMEHTIB. JIoBeeHO, 110 Teopis Mpaloe B PI3HUX MaciuTadax, a IlKeHepH BUKOPUCTOBYIOTh
i U151 CTBOPEHHSI HOBUX [IPUCTPOIB.

Jl11 po6OTH IPUCTPOIB MOTPIOHO PO3YMIHHS KBAHTOBUX BUPAXYBAHb.

[IpuHIMIIOBOO Ta (pYyHAAMEHTAIBHOI PI3HHUIICIO MK KJIACUYHUM OITOM Ta KyOiTOM IoJisirae
B TOMY, 110 KyOIT MOX€ 3HAXOAUTUCH B CTaHI, 10 BIAPI3HAETHCS BiJ Hys abo oxunuii. Takuil cran
KyOiTa BU3HA9aeThCs JTHIIHOIO KOMOIHAmiero Oa3MCHUX CTaHiB. MareMaTndHuid omrc 0a3mCHUX
CTaHIB 3BOJIUTHCS JI0 X MPEACTABICHHIO B MATPUIHOMY BUIJISII.

BianoBinHo 10 po3yMiHHS IO Take KBAHTOBA 3aIlIyTaHICTh, Lie KOJIM YaCTKU 00'€AHYIOThCS B
OJIHY CHCTEMY, IPU 1IbOMY HE Ma€ 3HAUEHHS, HACKIIbKU JaJIeKO BOHU 3HAXOIAThCS OJIHA BiJl OJHOI,
CIIOCTEPEXKEHHS 33 OJHIEI0 3 YAaCTUHOK MOXYTh aBTOMATUYHO HajaBaTH iH(OPMALi0 Hpo iHII
3aruTyTaHi YacTHHKH, HE3AJIeXKHO Bl BiAcTaHi MDK HMMH. KBaHTOBa 3aruryTaHicTb JI03BOJIUTH
MHTTEBO BIUIMBATH OJHUM 00'€KTOM Ha THIINIA.

Hanpuknan, mis KBaHTOBOT TeJernopraiii MoTpiOHI KIacH4HI JIiHIT 3B'S3Ky, SIKUMH MOXHA
nepegaBaTy iH(opMalis MPo pe3yabTaT BUMIpIOBaHb. | TINBKM TOAI MOXKHA NEPEBECTU OIHY 3
YAaCTUHOK 3arulyTaHoi mapu B HeoOXiiHuil kBaHTOBHMIT craH. KpiM Toro, cama 3arutyraHa napa mae
OyTu crovyarky po3nojiieHa.

Jlesiki KBaHTOBI aJITOPUTMHU CIIPABJIi MPHCKOPIOKOTH OOYMCIICHHS, [HOJI eKCIIOHEHIIIHO. STk
MPUKIA] KBAHTOBOIO QJITOPUTMY 4acTO HaBOAATH anropurmu lllopa st po3kiaagaHHs ducel Ha
MPOCTI MHO)KHUKH.

BaxxmBuM maroM po6GOTH KBAaHTOBUX aATOPUTMIB € TIPOLEAypa BuMipy crany. [licis Bumipy
KyOIT nepexoauTh 0 6a3MCHOTO CTaHYy, [IO BIIOBIIA€ KIIACUYHOMY PE3YJIbTary BUMIpY.

dyHaamMeHTanbHe 3HAYEHHS Mae orepaiis BuMipy KkyOita. Taka omepaiiisi BUKOHYETbCS
KJIACHYHUM KOMIT TOTEPOM 1 BOHA IEPETBOPIOE CTaH OAHOTO KyOiTa B IMOBIpHiCHMIT K1acuuHMit OiT
BIJIIOBI/THO 10 TIPHHIMITIB KBAHTOBOT Teopii. Pe3ynbrarn BUMIPIB JT03BOJISIOTH BUKOPHUCTOBYBATH
KBAHTOBOMEXAHIHI CXeMH TS OTPUMAHHS 1HPOPMALLii TPO CUCTEMY.

PeanbHo crBOpenmii kBaHTOBHMIF Komm'torep y 2007 poii orepyBaiu 3 Jy’e HE3HAYHOIO
KinbKicTIO KyOiTiB (16 KyOITIB).

B mmcronani 2017 poky kommanis IBM mpeJcTaBiiia IPOTOTUI KBAaHTOBOTO KOMITHOTEpa 3
50 ky6itT. B mpejicraBieHOMY MPOTOTHITNI Yac KOTEPEHTHOCTI KyOIT (4Yac, MpOTIroM SKOrO BOHH
MOXYTb 3QJMLIATUCh B CTaHI CYNEpHO3ULIii Ta BUKOHYBATH KOPHCHI OOYMCICHHS) BAAIOCH
360utbIMTH 710 90 MikpocekyHa. OCHOBHA YacTHHA LLOTO NIPOTOTHUILY (0T «s1Apoy») OyIIo MmokaszaHe
xommnasiero Ha Bucrasii CES 2018.

Kommnanis Intel Ha miii BUCTaBI Ipe/ICTaBWIIa YHMIT KBAHTOBOTO KoMIT'torepa Ha 49 kyOiT 3
Ha3Bow Jangle Lake. B mporiecopi BUKOpHCTaHI HaIPOBI/IHI JIAHIIOTH, pobova TeMIieparypa SKux
nopiBHio€ 20 MUTIKEIbBIH [2].

KBanToBHiT KOMIT'IOTEp CKIAIAETHCS 3 TPHOX OCHOBHUX YACTUH:

—  00xacTs, Jie po3MILIYOThCS KYOITH,
= METO/I Miepegadi CUTHAMIB KyOiTaM;
—  KJIACHYHMIT KOMIT'IOTEp JUIsl BUKOHAHHS IIPOrpaM Ta HaJICHJIAHHS THCTPYKILA.

Jlesxi cnocoOu opramiamii CcxoBHIIa KyOiTiB mepen0aqaloTh MIATPUMKY B HbOMY
TeMIIepaTypu TPOXU BHMILE 3a aOCOJIIOTHOIO HyJIst JUlst 3a0e31eYeHHs] MaKCUMallbHOT KOTepPeHTHOCTI
KyOITiB 1 3MeHIIeHHA iHTepdepeHwii. B iHmMMX BUMAaAKax CXOBUILNE € BAKYYMHOIO KaMeporo, IO
JI03BOJISIE MIHIMI3yBaTH BIOpallii i cradinizyBaru KyOiTH.
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Jlns mepenadi KyGiTam CHTHATiB 3aCTOCOBYIOThCS PpI3HI CHOCOOM, y TOMY 4HCII 3
BUKOPHUCTAHHAM MIKPOXBUIIb, JIa3€pa Ta PI3HULI MOTEHLIAIIB.

KBaHTOBMIT KOMITtOTEp HE MOXKE BUKOHYBATH BCI 3aBJaHHs IIBH/IIE, HDK KIACHYHMI
KOMITTOTED.

KBaHTOBI KOMIT'HOTEpH MOXYTh OYTH Jy’Ke KOPUCHUMH B TakuX cepax:

KganroBe MmozemoBanHs. KBaHTOBI KOMI'IOTEpPU BIAMIHHO MiAXOJATbH JUIS MOJIEIIOBAHHS
IHIIMX KBAHTOBMX CUCTEM, OCKLJIbKH BUKOPUCTOBYIOTh Y CBOIX OOUMCIICHHAX KBAHTOBI SIBUILA.

lugpysannsa.  Amroputm  PiBecra-lllamipa-Annemana  (RSA),  skumit  mmpoxo
BUKOPHUCTOBYETbCS YISl 3aXMCTY JAHMX IPU IX Mepejadi, CIMPAETbCs HA HEPO3B'SI3HICTH TAKUX
npobneM, SK LiTo4UCIeHHA (axTopusamis ado AUCKpeTHi jorapumu. bararo 3 mux mpodrem
MOYKHA BUPINIYyBaTH e()EKTHBHIIIIE 3a JJOIIOMOTOF0 KBAHTOBUX KOMIT'FOTEPIB.

Onrumizauis. [porec nouyky Halkpamoro BUpiLIeHHS Npo0IeMu 3 ypaxyBaHHAM OaKaHOTO
pesynbrary Ta 0OMexeHb. Y Hayli Ta IPOMUCIOBOCTI KPUTUYHO BAKJIMBI PILIEHHS NPUHMAIOTHCS
Ha OCHOBI TakuX (haKTOpIB, K BAPTICTh, SIKICTh TAa 4aC BUPOOHMUITBA, 1 BCI i (JAKTOPH MOXKHA
ONTUMI3yBaTH. BUKOHYIOYM alrOPUTMH KBaHTOBOT ONTUMI3aLlii 103BOJIS€ BIIKPUBATH €()EKTUBHIIIL
CII0CcOOM YIIPABJITHHS CKJIQJHUMU CUCTEMAMH.

KpanToBe MammHHE HaB4aHHS. MalIMHHE HABYaHHA HAa KJIACHYHUX KOMITIOTEpax
PEBOIIOIIIHHAM YMHOM 3MiHIOE cepr Hayku Ta Oi3Hecy. OJHAK HaBUAHHS MOJIENCH MAITMHHOTO
HABYAHHSI TIOB'SI3aHE 3 BUCOKMMM BUTpPATaMM Ha OOUHCIIECHHS, M0 00MEXY€e MacIITadu Ta pO3BUTOK
niei ramysi. Po3poOka crioco0iB Ta BIPOBaPKEHHS KBAaHTOBOTO MPOrPaMHOro 3ade3redyeHHs Jae
3MOTY HPHCKOPUTH MalIHHE HABYAHHSL.

Kganrosuit nomyk. KBaHTOBHil ajroput™M 3HAa4YHO MPUCKOPHUB MOIIYK Y HECTPYKTYPOBAHUX
nanux. 11{o BKII0OYaB MEHIIY KilbKiCTh KPOKIB, HDK Oy/Ib-SIKUIi 1HINNI KJIACUYHUM aarOPUTM.

TakuM 4MHOM, 3aCTOCYBaHHS KBAaHTOBMX BUPaxyBaHb CKOPOYY€ BUTPATH - €KCIIEPUMEHTH
MOXHa TpoBecTH BipTyanbHo. lllompaBaa, cydacHi KBAHTOBI KOMIT'IOTEpPU IOKH IO 31aTHI
MOJISJTIIOBATH JIMILE HECKJIA/HI MOJIEKYJIH, aje 30UIbIIEHHSI MOMXKIMBOCTE KBAHTOBUX KOMIT'IOTEPIB
ISt (PI3MYHOTO, XIMIYHOTO i HAaBITh 010J0TUYHOTO MOJIC/IIOBAHHS O€3yMOBHUI TPEHI.

CnHcok BHKOPHCTAHHX JzKepe
1. https://azure. microsoft.com/ru-ru/resources/cloud-computing-dictionary/what-is-quantum-c
omputing/#introduction.
2. https://uk.wikipedia.org/wiki/%D0%9A %D0%B2%D0%B0%D0%BD%D1%82%D0%BE
%D0%B2%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%
D0%B5%D1%80
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JKHTATIBALUS BITYM3HOT EKOHOMIKH NI YAC BIITHU

JlipkuTanizaitis Mae BaXJIMBY POJIb HA CY4acHOMY €Talll i Biiirpae e OiJbI BaKJIUBY pOJib Y
MaiiyTHBOMY PO3BUTKY CKOHOMIKM YkpaiHu. BoHa OXOIUIIOe MIMpOKuii CIEKTp ramyseif, Bif
Oi3Hecy Ta (piHaHCIB JI0 HAYKH Ta OCBITH, 1 103BOJISIE OLIBII €()EKTUBHO BUKOHYBATH Pi3HI 3aBIaHHS.
OcHoBHa ponb IU(poBizalLil MONArae y MOJNErHMICHHI AOCTyIy A0 iH(popmalii, sika cTae OLIbII
JOCTYIIHOIO, MIBUJIKOIO Ta €()eKTHBHOIO 3aB/sIKM TeXHojorisM. Bona cnpuse asromarusauii
GaraTb0oX IPOLECiB, 3MEHIIIEHHIO BUTPAT HA poOO4Y CITy Ta MiJBUINEHHIO e()eKTUBHOCTI Oi3HeCy Ta
YIPaBIIiHHSL.

Indposizariis Takok Mae BaXIUBY POJIb Y MiJABUIICHHI SKOCTI )KUTTS JIFOJICH, HANPUKIaL, 3a
JOTIOMOTOIO PO3pOOKHM HOBUX TEXHOJIOTIH y Tajy3i MeIULMHH, OCBITH Ta ekoyorii. OkpiM ToTO,
BOHA CIpUsi€ 3POCTAHHIO E€KOHOMIKH, CTBOPEHHIO HOBUX POOOYMX MICLb Ta PO3BUTKY HOBUX
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ranyseit. L{udposizamis 3abe3rnedye 3B'S30K Ta CIIBIPALIO MK JIFOIbMH, OPraHi3allisiMd Ta
JepKaBaAMH.

OcCTaHHIMU POKaMH TEPMIH «i/DKUTATI3AIIS» BCE YacTille BUKOPHUCTOBYETHCS Ui OMHCY
LIMPOKOTO BUKOPUCTAHHS IM(PPOBUX TEXHOJOTIH, BKIIOYAIOUM POOOTY 3 BEJIUKMMH 0O0CSATaMU
JTAHUX, MO>KJIMBOCTI iX Bi3yaii3allii, a TAKOX IMOSBY Ta PO3IOBCIO/UKEHHSI HOBUX TEXHIYHHX 3aC00iB
Ta mporpaMHuX pimens [8]. Jlipkuramizauis crae Bce OUNbII CHPSIMOBAHOI0 HA aHANITHKY Ta
BIJIIrpa€ BaXJIMBY pPOJb y TNPHUNAHATTI PIMICHb Ta YNpPaBIiHHI MPOEKTaMH. 3aBISAKH LU(PPOBUM
TEXHOJIOTISIM, HPAKTUYHO BCE, IO POOUThCS B YIPABIIHCBKOMY SApi IiJNPUEMCTBA, MOXHA
BIJICTI/IKYBaTH Ta owiHUTH. lle Halae MOXIMBICTH OTPUMATH JOJATKOBI JaHi, SKi MEHEIKepH
MPOEKTIB MOXKYTb BUKOPUCTATH JUISl aHAJII3Y, KOHTPOJIIO Ta SKICHOI OLIIHKK POOOTH.

OCHOBHUMH TIepeBaraMy JiDKHTaNI3ali € MiJBUIICHHS MPOIYKTUBHOCTI Ta €(hEeKTUBHOCTI
pobounx mpoleciB, IO JOMOMOXE 3HU3UTH BUTPATU HA PoOOUYy CHIy Ta 30LIBIIMTH 06CATH
BUPOOHMIITBA; MOXXJIMBICTH IiIIPHEMCTBAM 3HAXOAMTH HOBI CIIOCOOM B3a€MOii 3 KII€EHTaMH Ta
MapTHEpPaMH, 3alpOBAKYBATU HOBI IPOAYKTU I MOCIYTH, Ta €(peKTUBHO BUKOPUCTOBYBATU HOBI
PUHKH Ta MOKJIIBOCTI;, ONTHMI3awis Gi3HEC-TIPOIIECiB Ta MiABUIICHHS e()eKTUBHOCTI BUKOPHCTAHHS
pecypciB, 10 NPU3BOUTD JI0 3HIKEHHS BUTPAT Ha ONepaliifHy TisJIbHICTh; 3MEHIICHHS PU3HKIB Ta
BTpaT BiX TOTAHOTO YMPABTIHHSA, 3JIOYMHHOI ISIBHOCTI, TEXHIYHHX HETONAaJ0K I 1HIINX
HEraTMBHUX (DaKTOPIB, CTBOPEHHS HOBUX TMPOIYKTIB Ta TOCHYT, SKi BiJIOBIJAOTh ToTpedam
CTOXXHMBAYIB, MiABUINEHHS KOHKYPEHTO3IaTHOCTI MiJNPHEMCTBA Ta MOKpPAIIEHHA HOTO IMIIKY;
3a0e3eueHHs AKiCHOI Ta MBHKO1 00poOKY i opmMyBaHHS 3BiTiB [1].

Jipkuranizanis B YkpaiHi miJ yac BIiHM cTajia JQy)Ke BKJIUBHM aCHEKTOM PO3BHUTKY
E€KOHOMIKM Ta JepkaBM y LioMy. B ymoBax BiliHM [i/pKWTali3allis JO3BOJSE TiIBUIIUTH
e(peKTHBHICTb  PoOOTH  JEpKAaBHUX CTPYKTYp, 3abesreunt Oe3neky Ta  CTablIbHICTh
(DYHKIIOHYBaHHS €KOHOMIKH Ta 3MEHIIUTH PU3UKH BiJl IPOTHIIT BOPOTY.

OpHiero 3 BaXIMBUX iHiNiatuB y cdepi gimxuTanizamii B YkpaiHi € CTBOpeHHS CAHHOTO
Jiep>kaBHOTO mopTany enekrpoHHuX mnociyr «Jliss» [3]. Lleit mopran OyB CTBOpEHMI 3 METOIO
CIIPOIIECHHS B3a€MOJii IpOMansH i3 [OEepKaBHHUMM OpraHaMH Ta MOKPAIICHHS SKOCTI HaJaHHA
nepxaBHux nociyr. Ha noprani «list» rpoMaasiHi MOXKYTb OTPUMATH JOCTYII JIO PI3HOMAHITHUX
MOCIYT, TAKUX SIK PEECTpalliss MicUs MPOXKUBAHHS, OTPUMAHHS nacrnopra abo BOJINCHKUX MpaB,
peectpauis 6i3Hecy Ta iHmi. [1ix yac BifiHu nopran «/Jlis» Bifirpae BaXXJIMBY poiib y 3a0e3Ne4eHHI
CcoLIabHOI JOMOMOTH, MEAMYHOTO 00CIYTOBYBaHHS, MIATPUMKH BeTepaHiB Ta OililliB Ha mepeioBiii.
IonynspuuMu mociayramMu Ha HopTaii cboroaHi €: €PobGora, €Ocens, NOLIKOMKEHE MaliHO,
OTpPHUMaHHS cTarycy 6e3po0iTHOTo, KpeauT Ha skuTiIo Juist BITO Tta me 6araro iHIImMX.

e€Ocenss — HOBa TIporpamMa JIOCTYITHOTO KpEeIWTYBaHHS JKWTIa, iHimioBaHa [IpesnmeHToMm
Vkpainu [6]. Tlporpama mae 3HauHy IepeBary y MOMIIMBOCTI HaJaHHS IOCTYIHOIO JKHTIIA,
OCKIJIbKM BOHA HAJa€ MOMIIUBICTb NPUAOATH KUTIO B IMOTEKY MiJ 3HAYHO MEHIIY MPOLEHTHY
CTaBKy, sika CTAHOBHUTHh 3%, 110 TOPIBHSHO 31 cTaBKkaMu OaHKIB Ha piBHI 15-25% € Benmkoro
E€KOHOMIYHOIO BUroJ010. B3ATH y Hilf y4yacTh MOXYTh 3aXMCHHKH YKpaiHH, CHJIOBMKH Ta HWICHU
ixHix cimelt, daxiBui Ta npodecioHaM 3aKiIaiB OXOPOHM 3I0POB’S JIEPXKABHOI Ta KOMYHaJIbHOI
(opMH BIACHOCTI; NpALIBHUKU 3aKJIAIiB OCBITH JEPXKaBHOI Ta KOMYHalIbHOI ()OPMHU BIACHOCTI,
MPALiBHAKY 3aKJIa/IiB OCBITH i HAYKOBUX yCTAHOB JIEPKaBHOI a00 KOMyHaJIbHOI ()OPMHU BIACHOCTI.
ePo6ora — ypsgoBa mporpamMa 6e3MOBOPOTHUX TIPAHTIB [/ CTBOPEHHS Ta PO3BUTKY BJIACHOTO
Oi3Hecy, Jie MokHa oTpuMaru 1o 8 mMiH rpH [7]. [Iporpama Hajgae eeKTHBHY JIepKaBHY JI0MIOMOTY,
CIIPSIMOBAaHY HA BITHOBICHHS 1 CTBOPEHHS BIAcHUX Oi3HECIB «3 HYIA», 3AIHCHEHHS aMOITHHX
MPOEKTIB, CTBOPEHHSI HOBUX POOOYMX MiICIb Ta HaBYaHHA ()axiBIIiB, 10 BIANOBIJAIOTH MMOTpedamM
Cy4acHOTO PUHKY Ipai.

Takum umHOM, moprtai «Jlis» mijx Yac BiliHM CcTaB BaXXKIMBHM IHCTPYMEHTOM ISl ITiITPUMKH
rpoMaJisiH Ta JEepXKAaBHUX YCTAHOB y CKIAQQHINA cuTyauii, Je AucTaHLiiiHa poOoTa Ta eIeKTPOHHI
CEepBiCH CTaIN 0COOIUBO BaXKJIMBIMHU.

11le oHMM TIPUKIIAJIOM € TIPOEKT €J[orToMora — collialibHa iHIliaTHBa, SKa HalIa€ MOXJIUBICTh
YKpaiHILIM, 0 HOCTPaXKIANH Bij BiffHH, OTPHMYBAaTH JOIOMOTY depes miardopmy [2]. Lle MoxyTs
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OyTH pI3HI BHIM JOTOMOTH, TaKi sIK (iHAaHCOBa MIATPUMKA BiJ JepkaBu ab0 MDKHAPOIHUX
opraizauiif, MeIu4Hi 3ac00H, MPOAYKTH XapuyBaHHs, 3aCO0U Tiri€HH TOLIO Bij BOJOHTEPIB.

B Vkpaini y 2012 poui crBopero Startup Ukraine — HaBUaJIbHUIN LEHTP MiANPUEMHHIITBA Ta
inHoBamiif. Startup Ukraine mpomoHye pisHOMaHITHI IPOTpaMy Ta 3aXOAH TS MiATPIMKH CTapTaIiB
Ha PI3HMX eTamax pOo3BUTKY. Jlo LMX Mporpam Hajexarb NPOrpaMu IMPUCKOPEHOTO PO3BUTKY,
MEHTOPCTBA Ta KOYUHUHTY, MEPEXKeBi 3aX0I1 Ta A0OCTYH A0 (piHAHCOBUX MOXKIMUBOCTEHL [5].

OpHiero 3 HaWOLIBII BiIOMUX Tiporpam, 1o npononye Startup Ukraine, € Startup Challenge —
HAL[iOHANBHUI KOHKYPC CTapTamiB, SKUii Mae Ha METi BUSBUTH Ta MiJTPUMAaTU MEPCHEKTUBHI
YKpaiHChKi cTapranu. KoHKypc MporoHye pi3HOMaHITHI NPU3H, BKIFOYAIOUU TPOIIOBI BUHATOPOAN
Ta AOCTYI 0 MOXJIIBOCTEH MEHTOPCTBA T ()iHAHCYBAHHSL.

UYineHe Micne Yy Tpoleci AipKuTamizaiii eKOHOMIKM YKpaiHu 3aiiMae HaiOimbImmii
iHHOBauiifHuit mapk y cxianiit yactuni €sponi — UNIT.Sity [4]. Jlanuii mapk cTBOpIO€ IHHOBALIHHY
€KOCHCTEMY JIJISl CTApTalliB Ta KOMIIAHii, 0 MPAIOITh Y cepl TEXHOIOT 1.

UNIT.Sity 3abe3medye ykpaiHCPKMM CTapTamaM Ta KOMIAHIIM [OCTYIl OO CHIBIpami i3
BHCOKOKBaNi()ikoBaHUMH (paxiBIIMHK, HOBITHIX TEXHONOTIl Ta iH(PACTPYKTYpH, HeOOXiTHOI s
PO3pOOKH Ta BIIPOBAPKEHHS IHHOBALIITHUX TIPOCKTIB.

InHoBaniHMIT Tapk cHpuse po3BUTKY IWM(poBoi TpaHchopMamii B VYkpaiHi NIIIXOM
TIPOBA/DKEHHSI HU3KHU MPOTPaM Ta IHIIIATUB 3 MIATPUMKH TEXHOJOTIYHOTO MianprueMHHITBa. Kpim
toro, UNIT.City € BaxiauBMM MapTHepoM ypsay Ta IHIINX JAEp>KaBHUX OpraHiB B YKpaiHi y
KOHTEKCTi PO3BHUTKY IIM(POBOT EKOHOMIKHM Ta IMiJTPUMKH TEXHOJIOTTYHOTO ITiIPHUEMHHIITBA.

Omxe, mimkuTanizamis 3abe3nedye MBUAKUMA Ta JETKU JOCTYN 10 iH(opMamii Ta MOCyT,
JI03BOJISIE  3MEHIIUTH OIOPOKPATII0 Ta TOKPAIIMTH SKICTh HalaHHA nocayr. Tomy BaxiMBO
YAOCKOHATIOBATH [aHWUIl HAmpsIMOK Ta 3abe3HeuyBaTd AOCTYN 0 LU(PPOBUX TEXHOJOTIH It
IpOMaJIsiH Ta MiMPUEMLIB 3 METOIO 3a0€311€UeHHS PO3BUTKY Ta KOHKYPEHTOCHPOMOXKHOCTI YKpaiHu
B [100AIBHOMY CBITi.
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MLIIL. Ycenko

acnipanm, 1-ii pik HA6YaHHA,

cneuianvhicmo 051 "Exonomixa”

Ykpaincokuii depircagnuil yHigepcumem HayKu i mexnonociit, M. /[Hinpo

XMAPHI TEXHOJIOT'Ti: HOBUii PIBEHb EOEKTUBHOCTI TA THYUYKOCTI

XMapHI TeXHOJNOrli — Le MOAeNb OOCTYyNy A0 OOYHMCIIOBAIbHUX PECYpCIB, TAKUX K
MPOLIECOpHU, MaM'siTh Ta CXOBHUILE Yepe3 Mepexy IHrepHeT. Lls TexHoJoris 103BOJISIE KOMITAHIIM
BUKOPHCTOBYBAaTH XMAapHI PeCypCcH 3aMiCTh JOKAIbHUX CEPBEPIB Ta OOUUCIIOBAILHUX IPUCTPOIB,
IO CYTTEBO EKOHOMHTH Hac Ta rpomi. KpiM Toro, XmapHi OOYHCIICHHS [03BOJISIIOTH OLIBII
e()eKTUBHO YIpPABIATH OOYMCIIOBAIBHUMHU pecypcaMy Ta 3a0e3ledyBaTd BUCOKY JOCTYIHICTh
CEpBICIB Ta JIOJIATKIB.

Ha cporopnimmiii aeHp XMapHi 00YUCICHHS CTAIM HEBLI'€MHOIO YaCTHHOIO Cy4acHOTO CBITY
iHpOpMALIMHIX TEXHOJIOTIN, HAJAIOUYM MOXJUBICTh MIBHAKOTO TOCTYMY 10 OOYMCIIOBAIBHUX
pecypciB Ta mociyr 6e3 HeoOXiTHOCTI MPUIO0AaHHS Ta MiATPUMKHU BIACHOTO OONaJHAHHS. XMapHI
TEXHOJIOTII J03BOJIAIOTh KOMIIAHISIM Ta OpraHi3alisM MIBUIKO Ta JETKO MacIuTalyBaTH CBOIO
IT-indpacTpykTypy, BUKOPHCTOBYIOUHM iHHOBAIIiHI TEXHOJIOTII, HE BJAKOYKHCh [0 BEJIUKUX
KaliTaJoBKIaAeHb. 3 BUKOPUCTAHHAM XMApHHMX TEXHOJIOTiHf KOMIAHIi MOXYTb IIBHJILIE Ta
e(exTHBHIIIE PO3BUBATH CBili Gi3HEC, a KOPUCTYBa4i OTPUMYBATHUMYTh OLITBIN SKiCHHIA CEepBic.

3a MOJCIIO pPO3TOpPTaHHA OOYUCTIOBANBHI XMapd MOAULIIOTh Ha 3aralbHOJOCTYIHI
(my6nivuHi), TIpUBATHI, TIOPUIHI Ta TrPOMAJCHKI. 3arajJbHOIOCTYIHA XMapa — IIeé MOJelb, B SKiii
XMapHi pecypcH MAOCTYHHI I BCIX KOPUCTyBadiB depe3 iHTepHeT. [locTadambHMK XMapu
3abe3rneuye iHQpacTPyKTypy, Ha SIKiil NPAIOIOTh NPOrpaMu, Ta Kepye HEk, TOJl SK KOPHUCTYBadl
IUIATATh JIMIIE 33 BHUKOPHCTAHI HUMHU pecypcu. [lpuBaTHa Xmapa — me Moaenmb, B SKiil
iH(ppacTpyKTypa XMapHHX 0OYMCIIEHb BUKOPHCTOBYETHCS JIMIIE OJIHIEIO opraHizaiieto. BoHa moxe
OyTu po3ropHyTa K Ha JOKAJIbHOMY CepBepi, TAK i B eHTpi 00poOku gaHux oprauizamii. [Ipusarny
XMapy 3a3BM4ail BMKOPUCTOBYIOTH BEJMKI KOpIOpalii Ta ypsjoBi YCTAQHOBH, IO NOTPeOylOTh
BHCOKOTO CTYHEHs KOHTpOMO Ta Ge3mexu AaHuX. ['iOpuaHa xmapa — Iie MOJENb, SKA IO€IHY€
3arajJlbHOJIOCTYIIHY Ta [PUBATHY XMapu B €1uHYy iHQpacTpykrypy. Bona Hanae OuIblI rHYYKMit
MIAXIA JO BUKOPUCTAHHS XMApHUX TEXHOJIOTIM, JI03BOJISIIOYM OpraHi3auisiM BUKOPHUCTOBYBATU
My OIiTHI XMapy I HedyTIIMBHUX JAaHMX, a IPHUBATHI XMapH JUIS GiIbII KOH(ITCHIIIHHIX pecypciB.
l'i6puaHa xXMapa TakoK MOXKE BHUKOPHCTOBYBaTHCS JUld 3a0esrnedeHHs OuTbIn HamiliHOI Ta
e(peKTHBHOT POOOTH JOJATKIB, TEPEHECCHHS HABAHTAKEHHS Ta 301IbIICHHS MAacmTaO0OBaHOCTI
cucreMu. ['pomajcbka XmMapa — L€ MOJielib, B sIKilf XMapHi pecypcH BUKOPUCTOBYIOTHCS KiJbKOMa
oprasi3awisiMy, 10 MarOTh CIUIBHI IHTEpECU Ta BUMOTH J0 Oe3neku. Hanmpukian, rpyna kommnaHii
MO>KE CITIBIPALFOBATH Ha MPOEKTI Ta BUKOPHCTOBYBATH CHIJIbHI pecypcy, 00 CKOPOTUTH BUTpATH
Ha IH(PACTPYKTYpy Ta MOKpAIUTH epeKTHBHICTh podoTH [1].

Cdepa 3actocyBaHHS XMapHHX TEXHOIOTiH OUIBII HiX BeinKa. XMapHi JOJaTKH — Iie
MporpaMHi HPOAYKTH, SKi BUKOPHCTOBYIOThCA 4depe3 IHTepHeT Ta 30epiratoThcs Ha cepBepax
XMapHUX MpoBaiinepis. Ll TexHosoris a03BOJIs€ KOpUCTYyBayaM IMpalfoBaTd 3 IporpamMaMu Ta
JaHuMHu 3 Oydp-fKoro Micusg Ta Ha Oyab-skoMy HpHCTpoi. XMapHi JOAATKH MAalOTh BUCOKY
JOCTYIHICTh, MaciiTaboBaHicTh 1 Oe3neKy, M0 J03BOJISIE OpraHi3allisiM IIBUJIKO 1 JIETKO
aanTyBarhcs N0 YMOB Oi3Hecy, 10 3MiHIOIOTbCS. XMapHi 0a3u JaHUX € cepBicaMu, sKI
JI03BOJISIIOTh  OpraHizailisiM 30epirard Ta KepyBaTu CBOIMM JIAHUMH y XMapHOMY CEepeJOBMILI.
XwmapHi 6a3u AaHMX MAlOTh BUCOKY THYYKICTh I MacliTabOBaHICTh, IO JO3BOJSE OpraHizanism
YIPaBISITH BEJIMKUAM OOCATOM JIaHHMX 1 INBHJKO a/JanTyBarucs J0 3MiH y Oi3Hec-niporiecax. Kpim
TOro, XMapHi 0a3u JaHuX 3a6e3MedyroTb BUCOKY JOCTYMHICTh Ta 3aXUCT JAHMX, IO € KPUTHIHO
BaKJIMBUM JUIsl 0ararbox oprasizaiiif. XMapHi TEXHOJOTI CTalM KIIOUOBUM YHHHUKOM y PO3BUTKY
LITYYHOTO IHTEJIEKTY. XMapHi TOCIYyrd HaJaloTh JIOCTYIT JIO OOYMCITIOBAIBLHOI TOTYXKHOCTI Ta
IHCTPYMEHTIB Ul pO3pOOKU Ta HABUAHHS AJITOPUTMIB MAIIMHHOTO HABUAHHS Ta HEMPOHHHUX MEPEXK.
Ile mo3BONISIE OpraHizallissM CTBOPIOBAaTM Ta PO3BUBATU MPOAYKTH Ta MOCIYTH, 3aCHOBaHI Ha
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MITYYHOMY IHTENICKTI, a TaKOX TIIOKpAIyBaTH TPOAYKTUBHICTH Ta €(QEKTUBHICTh CBOIX
6i3Hec-mporneciB. XMapHi HOCIYTH IS pO3POOKH — Iie 3ac00H Ta IIaTOPMIL, SKi HANAIOThCA Yepe3
XMapHi TeXHOJIOTII JUIsi pO3pOOKH, TECTYBaHHS Ta BIPOBAHKEHHS MPOrpamMHoro 3adesneueHHs. LI
CepBICH [JO3BOJIAIOTH PO3POOHMKAM MHIBHIKO CTBOPIOBATH Ta TECTYBATU IPOTPAMH, a TaKOXK
CIPOIIYIOTh TPOLIEC BIPOBAPKEHHS. HOBUX Bepciii Ta OHOBIEHb. KpiM TOro, XMapHi cepBicH st
pO3poOKM  [O3BOJSIIOTh TMOKPALIUTH HPOAYKTUBHICTH Ta CKOPOTUTH 4Yac PO3POOKH 3aBISKU
BHUKOPUCTAHHIO IHCTPYMEHTIB aBTOMAaTH3aLlil Ta iHTerpamii. XMapHi cepBicH IS aHAIITHKHA JaHUX
J03BOJISIOTH OpraHizamisM 30uparu, o6poOIATH Ta aHANI3YBAaTH BEJUKI 0OCATH JAHMX Y PEXHMI
peanbHoro wacy. Lli cepBicM MarOTh BHCOKY THYYKICTh 1 MacIITaOOBaHICTh, IO JIO3BOIISIE
oprasizanisiM afanTyBaTUCs 10 3MiH y Oi3Hec-mpolecax i IBHAKO NpHUiiMATU pIlleHHS HA OCHOBI
JaHUX. XMapHI TOCIYrd JUls aHAJIITHKU JAaHMX TaKoX J03BOJISIOTH OPraHizallisiM CKOPOTUTH
BUTpATH Ha 00IaHAHHS Ta IPOrpaMHe 3a0e3MeueHHs U1 aHANI3y JaHUX.

CriyibHe BHMKOpHCTAaHHA KoprioparuBHuX iH(popmauiiinnx cucreM (KIC) Tta XxmapHux
TEXHOJIOTIM MO)XKe NpPHHECTH 3HAYHY KOPHUCTb OpraHi3amisM. XMapHi TEXHOJOTil J03BOJIAIOTH
posmmputu QyHkionansHicTh KIC Ta 301IbIIHUTH ii IOCTYNHICTD, THYYKICTh Ta MacITabOBaHiCTh.
3a JJOMOMOT00 XMapHHUX TEXHOJIOTIH OpraHi3arlii MoXyTh 30epiratu Ta o6poOIsITH JaHl y XMapi, a
TaKo)k BUKOPHCTOBYBATH XMapHi CEpBICH MJIS PO3TOPTaHHS Ta KepyBaHHS mporpamamu. lLle
JI03BOJISIE  CKOPOTUTH BUTpATH Ha IH(PACTPYKTYpY, a TaKkoX MPHUCKOPUTH BIIPOBA/UKEHHS Ta
onosnenHst KIC. Kpim Toro, crinbhe Bukopucranis KIC Ta XMapHUX TEXHOJIOT1H MOXKe JOMOMOITU
opraizamisM TOKpamuTH Oe3leKy MTaHuX Ta 3a0e3NMeYUTH iX BIIOBIIHICTh PETYIIOHYUM
cranmapram. Oprasizamii MOXYThb BHKOPHUCTOBYBATH XMapHI CEpBICH IS 3aXUCTy JaHHX Ta
KOHTPOJIIO JIOCTYITY JI0 HUX, @ TAKOXK JUISl MOHITOPHHTY O€3M1eKH Ta ayJuTy MOii.

Jlo ommiei 3 OCHOBHHMX @epeBar XMAapHHMX TEXHOJOTrIH MOXHA BIJHECTH MOXIMBICTH
OTPUMaHHS OOYMCIIIOBAIBHUX PECypCiB Ta TOCIyr 0e3 HeOoOXIIHOCTI KYIIBJII Ta MiATPUMKH
BIAcCHOr0 oOnagHaHHA. HaromicTh KoMIaHII MOXYTh BHKOPHCTOBYBATH IIOCIYTM XMAapHUX
MpOBaii/IepiB, 10 JIO3BOJSIOTH OPEHAYBATH OOYUCIIOBAJBHI MOTYXKHOCTI y OyIb-SKuil Yac Ta y
Oyab-sxomy o6cs3i. Lle no3Bosste ckopotutu Butparu Ha IT-iHdpacTpyKTypy Ta 3MEHIIUTH BUTPATU
Ha ii oOcnyroByBaHHs. llle onHi€l0 mepeBaror0 XMapHHMX TEXHOJOTIN € IXHS THYYKICTh. XMapHI
piIEHHA MOXKYTh INBUAKO MacmTaOyBaTHCh, 3OUIBIIYIOYM YU 3MEHIIYIOYM  KUTbKICTh
00OUHMCIIOBAFHIX PECYPCIB, 3aJ€XKHO BiJ MOTOYHMX morped OizHecy. lle mo3Boisie KOMMaHIsIM
Kpallle KepyBaTH pecypcaMu Ta e(eKTHBHILIE BUKOPUCTOBYBATH CBOI OIO/KeTH. XMapHi TEXHOIOTI]
TakoX 3a0e3NedyloTh OUIBII BHCOKMI piBeHb Oe3MeKH JTaHUX, OCKUIbKM XMapHi HpoBaiinepu
BKJIQJIAI0Th 3HAYHI KOIITH Y PO3pOOKY Ta JOTPHUMaHHS CYyBOPHUX CTaHIApTiB Oesnieku. binmbir toro,
JiaHi, 1o 30epiraroThCs y XMapi, MOXKyTb OyTH JIETKO BiIHOBJIEHI Y pasi aBapii 4n karacTpodu.

He3Bakaroun Ha Gararo miepeBar, XMapHi TEXHOJIOTI] MarOTh CBOi Heomiku. OJIMH i3 HUX — 1ie
MOXKJIUBICTB 30010 B poOOTI XMapHOro cepsicy. SIKio xmapHuit npoaiinep 3 Oyab-skoi NpUYMHU
niepecTaHe (DyHKLIOHYBATH, TO KOMIIaHII, 110 KOPUCTYBAIMCH HOrO MOCIYraMu, MOXKYTh BTParuTu
cBoi mami. KpiM Toro, iHomi y XMapHHX cepBicaXx MOXYTb BHUHUKATH 3aTPUMKH B POOOTI,
CIIPUYUHEHI NpobieMamMu Mepexi abo Ha cepepi nposaiizepa. llle oHUM HEROTIKOM XMapHHUX
TEXHOJIOTIM € TOTeHIIiHA Bpa3iuBiCTh y cucTeMi Oe3meku. 30epiraHHSA JaHUX Y XMapl Moxe
CIPUYMHUTU PU3MKKA JUIsi Oe3lekd Ta KOH(IAeHUIHHOCTI I1H(opMalii, SKIO HE BXHUBaTH
BIZIMOBIIHUX 3aX0/IB 3aXUCTy. THM He MEHII, HEJOMIKM XMAPHUX TEXHOJIOTIH MOXKHA NOM'SIKILIUTH,
SIKIO TPABUJILHO OOUpary XMapHOro mpoBaiiiepa, IPYHTYIOUMCh Ha Horo peryrauii Ta piBHI
Oe3nexu.

Cepel NpUKIANIB 3aCTOCYBAHHS XMapHHUX TEXHOJIOTIH MOXHA HABECTH IMPUKJIAJ KOMIaHIi
Rolls-Royce, mo 3BepHymacs o Microsoft Ta ix xmapnoi mrardopmu Microsoft Azure 3a
HEOOXIJJHOI0 0OUYMCIIOBATHLHOIO HOTYXHICTIO. Y moeaHaHHI 3 Microsoft Power BI ta MoxiuBicTio
LIBUIKOTO aHali3y Ta 0OpOOKM AaHHX 3@ PaxXyHOK BHKOPHCTAHHS XMapHUX IMOTY)XHOCTEil, e
no3sommto kommaHii Rolls-Royce HamaBarn imkeHepaM HOBi aHANITHYHI JaHi y 3HAYHO KOPOTIIL
cTpoku [2].

Cuucok BHKOPHCTAHHUX JKepeT
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1. [ly6miuna, npuBarHa 1 ribpuaHa Xmapu — mnopiBHAHHA migxomiB. URL:
https://denovo.ua/blog/publichna-privatna-i-gibridna-hmari-porivnyannya-pidhodiv-20 (1ara 3BepHEHHS:
04.04.2023).

2. Sustainable digital transformation at Rolls-Royce. URL:
https://customers.microsoft.com/en-gb/story/1387036184769963414-rolls-royce ~ (mata  3BepHEHHS:
04.04.2023)
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JIOCJHIIKEHHS ®YHKIIOHAJIBHUX MOKJINBOCTEI JIEPKABHUX TIOCJIYT
OHJIATH B 3ACTOCYHKY «JII5I»

Maiike KokeH YyKpaiHellb YCBIIOMIIOE, 10 YkpaiHa — L€ cydacHa, NpOrpecuBHa, Ta
camocriiina aep>xasa. He IuBIT4HCH Ha Te, IO 3 MOMEHTY NPOTOJIOIICHHS HE3aleXHOCTI KpaiHn
MHUHYB Bchoro 31 pik, YKpaiHi € 4uM Ta KM MUIIATHCh. ToMy He TMBHO, IO KOXKEH Y CBITI 3HAE PO
VYkpainy Ta 4yB MeJIOAIHICTh HAIIOI YKPaiHChKOI MOBH, BOMOBHUYMIT AyX HALil Ta HANTOIOBHIIIE:
ycmixu Ta 3A00yTKM Yy pi3HUX cdepax i IISUTBHOCTSAX Ha CBIiTOBIM apeni. [lounmHaroum Bij
CIOPTUBHUX MEPEMOT | PEKOP/IB, @ TAKOXK TAJAHTIB KYJIbTYPHOI CHIAIMHUA € PO3p00OKa MOOLIbHUX
3aCTOCYHKIB Ha ()POHTI IM(POBUX IHHOBAIIIN HAIIOT HEHBKH.

Aze, un BCi yKpaiHLi 3HAIOTh, 10 YKpaiHa Mae€ MOBHE NPaBO Ha3uBaTh ceOe HOBATOPOM Y
cepl BUKOPHCTAHHS €JIEKTPOHHUX LU(PPOBUX JOKYMEHTIB. MeTor poOOTH € JI0CII/DKeHHS
(yHKIIOHATBHUX MOKIMBOCTEl JeprKaBHUX MOCIYT OH-TAlH B 3aCTOCYHKY «[lis».

PosrnsiHemo e ki 0AaTKM B TMOCTIJOBHOCTI CTAHOBJICHHS IHHOBAIHHOI iSUTBHOCTI

Vkpainu.
Ilepmmm xpoxom 1)poBizamii kpaiHu CTaB JOJATOK €IEKTPOHHE BoAilichke mocBixdeHHs. B 2019
poui YkpaiHa craja 4eTBEpTOl0 KpaiHOw €BponM, ska OTpUMalla TaKy MOXIIMBICTh
BUKOPHUCTOBYBATU JAEPKaBHY MOCIHYTy uepe3 3acTocyHok «[lis». Toai me Oyna Beiamka TopaicThb,
BTIM, 1Ie OyB TiIbKM To4aToK. Ha chOrojHi BiH Ma€ MOCIyTy IO JIA€ MOXKIMBICTb BiTHOBUTH
BUKPAJICHHI, BTPAYeHUIl Y MOIIKOHKSHUH TOKYMEHT, 110 MocBiauye ocoly. CreriaipHuii craryc y
YaCTUHI MiJTBEP/UKEHHS TIpaBa BJIACHUKA HA KEPYBaHHs TPAHCIIOPTHUMH 3acobamu abo 0OMIHATH
JOKYMEHT, sIkuii OyB BUAQHUII BHEpINe, MiCJIA 3aKIHUYCHHS 2-PIYHOrO TEPMIiHy Aii 4M y 3B’S3KYy 31
3MIHOIO MEPCOHAIBHUX JTAHUX.

Hactynnum kpokoM kpainu cTa odiuiifHuii peri3 aepskaBHoro momarky «Jlis» Ta 3amyck
1r(poBoro rnacropra, KUl OTPUMAaB TaKy K NPABOBY Ta IOPUAMYHY CUILY, SIK 1 IArepoBuii 3pa3ox.
Ha Toii MomeHT, y 2020 poui, YkpaiHa cTajia NepLIOI0 KPaiHOIO y CBITi, XTO BIPOBAIMB MACIOPT Y
cmaprgoni. lle Oyno moch 3 Mmacmraby HepeaiabHoro. Cepej KpaiH, sKi MarTh MOAIOHY
MOXKJIUBICTh KOPUCTYBATUCS €IEKTPOHHUMU AOKYMEHTaMH y cMapTQoHi € Taki Kpainu, sk [lonbia,
BenmkoOpuranist, ®innsais, CLLUA, ITiBnenna Kopest ta Ectonis (kpaiHa, SBIS€TbCSI HAWNEPILO
urdposoro nepxkasoro y €C iy 2020 poui Bxe mMana 99 BIICOTKIB JeprKaBHUX MOCIYT, sKi Oyiau
JnocTynHi yepes InTepuer). Boke choroani EcTonis 3BepHynacs 10 Ykpainu, a came 10 po3poOHUKIB
Jlii, abu 3amycTUTH BIACHUWI mojatok Ha 6aszi «/[lii», skmit HasmBaerhcs «mRiik», a Criomyueni
Tard AMEPUKH IIAHYIOTh 3aPOBAIUTH YKpaiHChKY «/J[it0» B iHIIT KpaiHK Ta B3ATH 32 OCHOBY JUIS
CBOiX JIOKyMeHTIB. Ha chOro/IHi BiH Ma€e HOBI MOXIIMBOCTI, & CaMe MO)KHA T0/IaTH JICKIIApAIlio PO
Micie MPOXKUBAHHA B €JIEKTPOHHIM (opMi (Y TOMY HHCII 3 OZHOYACHUM 3HATTSIM 3 KOJIHIIHBOTO
Micig nipokuBanHs). Llg iHpopwmarnis npo MaiitHO 3HaxoauThes B Peectpi HepyxomocTi (OKpim
JeKIapyBaHHSA MICILI MPOXXHUBAHHS JUTUHU BikoM Bix 14 mo 18 pokiB 3a ampecoro OaTbkiB abo
OJTHOTO 3 HUX), BOHO HE Ma€ nepeOyBaTH B iroTeri abo JI0Bipdiii BIACHOCTI.
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Takok BM MOXKeTe INepeBipuTH CBOE MaiiHO y Peectpi Hepyxomocti. SIKIO Bame MaifHo
3HAXOAMThCS Y M. XapkiB abo M. TepHomijb, BU MOXKeTe CKOPHUCTATHCS IOCIYTol0 3 peecrpauii
MaitHa Ha [Toprauni [ist. [Tocnyra goctynHa y Mexax yciel KpaiHu.

Jlami  YkpaiHa TepIIO MpUEAHATach [0 €IUHOrO IMQPOBOTO pHHKY €Bporu 3
COVID-ceprudikaramu, siki 3reHepyBajin O11b11 Hixk 10 MiJIbIIOHIB yKpaiHIIIB.

Bce 1e 1erko AOCTYMHO HA Ty)Ke 3pYYHOMY Ta JIOBOII MPOCTOMY, ajle JAKOHIYHOMY Ta
iHHOBAIIitHOMY TTopTaii — Diia.gov.ua.

J1o 0CHOBHHX (DYHKLIOHAIbHUX MOXKJIMBOCTEH 3aCTOCYHKY «/Jlish» BXOAATD: Moja4a 3asiBU Ha
nurod,  QyHKIis  reHepyBaHHs  1m@poBoro mianucy, reHepyBaHHs COVID-ceprudikaris,
OIMTYBAHHS, CIUIATa MOAATKIB, 3MiHA peecTpalii MiCLl NPOKUBAHHS, peecTpallis Oi3Hecy, MIepUHT
aBTo, oruiara wrpadiB 3a MOPYIIEHHS NPaBUIl JIOPOXKHBOIO PyXy Ta OOPriB 3a BUKOHABYUMU
MPOBA/UKEHHSAMM, JOBIIIKM Ta BUTATW, CYJOBI CIPaBU, MOXJIMBICTb LICPUHTY JOKYMEHTIB, 1100
JIUTATHCS T(POBUMH KOITISIMU JIOKYMEHTIB 13 «Jis».

OkpiM 1pOr0, IPUCYTHS Hporpama (hiHAHCOBOI MIATPUMKH BiJ AepxkaBu — «ellinTpumkay,

Takoxk € MOKIMBICTb OTPUMATH BUTAT PO BiJCYTHICTb CYAUMOCTI, SIKMI MOKe 3HaT0OUTHCSL:

— i1 yac ohopmIIeHHS Ha pobOTy

— [ 0pOPMIICHHS Bi3U IS BUI3IY 32 KOPAOH

— JUIs y4acTi B TEHAEPI

— JUISl YCUHOBJICHHSI, BCTAHOBIICHHS OTIKN

— Jutst ohOPMIICHHSI TPOMA/ITHCTBA

— quist opopMIteHHsT a00 TTIOHOBIICHHS TOKYMEHTIB TOILO

«eOcensty — JepkaBHa IporpaMa irnoTeyHoOro KpeJuTyBaHHs KuTia. Bu moxere rnojparu
3as1By Ha OTPUMAHHS IbFOBOT JIEP>KABHOI ITOTEKH.

KomrutekcHa mociyra i 6arbKiB HOBOHApOKEHUX JiTell — «eMamstko». TyT MoxHa
3apeecTpyBaT HAPOPKEHHS JMTUHM Ta OTPUMATH CBIJOLITBO PO HAPODKEHHS IUTHHH, a TAKOK
3aMOBUTH JI0 9 IHINMX JEPXKABHUX IIOCIYT, MOTPIOHMX JUIs HOBOHapoyukeHoi jutuHH. 1106
3aMOBHUTH HOCIYTYy, BaM 3HAZOOUTHCA HOMEP MEJUYHOTO BHUCHOBKY a00 CYZOBOTO PIIICHHS PO
BCTAHOBJIEHHS (JaKTy HAPODKEHHS JIUTHHH. J{jist oTpuMaHHs HEoOX1HO 3Bepraruch npotsrom 30
JHIB 3 JIHSA HApO/PKeHHs MUTHHW. Bapricte OeskomroBHa abo 40,26 rpH 3a peecTpauiio Micus
MPOXKUBAHHS IUTUHH.

Taxoxx mommpennmu npoexrtamu € «Jlig. City» — chenianbHuii MPaBOBHIL PeXUM AT
6isuecy B IT-ingyctpii Ta yeim Bimommii « lis. L{udposa OcBiTay — npoekT mudpoBoi rpaMOTHOCTI
YKpaiHIIiB.

Iounnaroun 3 24.02.2022 poky, 3 MOMEHTY TOBHOMAcIITaOHOTO BToprueHHs Pocii B Ykpainy,
MinicrepcTBO 1M(QPOBOI MOJNITUKK JIOAANO B JIOAATOK JIAHKY JKUTTEBO BAKJIUBHUX TOCIYT Ta
PO3LITIB, TaK fK:

o«UNITED24» — ronoBHe BIKHO IOXEpPTB Ha MIATPUMKY YKpaiHH 3a IHINIATHBOIO
Ipesunenta Boxoaumupa 3e1eHcbKoro;

o« Jlonomora Apmii» — ¢inancosa miarpumka 3CY;

o «BiiichkoBi oOmirarii» — IiHHI Narepy , M0 BUITYCKA€e JepraBa I1iJ] 4ac BOEHHOTO CTaHY.
Lle nieBuii iIHCTPYMEHT IS MiATPHMKH €KOHOMIKH Ykpainu 3a 30poitnnx Cu;

eo«llomkompkene  MaiiHo» —  HajaHHi  (OTO/Biieo  Jioka3iB  Ta  (pikcamii  3a
pyHHALI]/MOMIKO[DKEHHS.  TOMIBOK Ta OydiBenb BiX pyK pocilicbkoi apmii 3a amsd (iHaHCOBOI
KOMIIEHCalIi BiJl IeP/KaBH;

o«O¢opmnenns momomoru mns BIIO» — odopmieHHs 3a8B Ha HagaHHA (DIHAHCOBOI
MIATPUMKHM JUTS BHYTPILNIHBO TEPEMIlIEHUX O0ci0, sKi OyJM BUMYINCHI 3alWIIMTH JIOMIBKY 1
nepeixary B iHIIe MICTO;

e «eBopor» — 4ar-00t 3a Juist iHQOPMYBaHHS TPO TEPEMIIIIEHHS BOPOKHIX BINCHK;

e «ebaiipakrap» — oHJIaitH-rpa no/1i6Ha yrpasiiHHio baiipakrap;

o« Jliss TVy — neperyiaa HU3KYU TeJNeKaHaIiB KpaiHu;

o «J1ist Paj1io» — euHa pajiioXBUIISL.
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OTxe, XOueTbCs BIIMITHTH, IO YKpaiHa B 4YEproBHii pa3 JIEMOHCTpPYE Te, IO HaBiTh Y
HAlCKpyTHIII 9acW A1 Hei — BOHA HE CTOITh Ha Micli i mpaigoe gami y pexumi «Kpaina B
cMapT(QOHI», TONPH BCi HErapas/u, TPUMAIOUN BUCOKY TUIAHKY 1 JIOKa3ylOuH B YeProBUii pa3 ychoMy
CBITY, 0 YKpaiHa 1 yKpaiHIli He3/IaMHi.

Ha cworoani, 3actocyHok «Jlis» Hanmiuye maibke 20 MUIBIOHIB YHIKQJIIbHUX KOPUCTYBAYiB.
JIOKyMEHTH TOpTajly MPUIMAIOTh B JECATKAX MDKHAPOJHUX aeporoprax, OaHkax, Ha MOIITI, B
rnotsirax Ta Mepexkax marasuHiB. [Tonam 100 Gi3Hec-mapTHEpiB MpHUIiMaOTh HU(PPOBI JOKYMEHTH
LBOTO MOpTaiy. 3acTocyHok Hamiuye nonan 100 mocayr i 36epirae B cobi Ouibiie 15 muppoBux
JIOKYMEHTIB.

CHHCOK BHKOPHCTAHUX JUKEPet
1. https://diia.gov.ua/news

Hayxoesuii kepignux: C.JI. Xpunko, 0-p mexuiunux nayx, npog.
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JOCJTIKEHHS KJIIOYUOBUX KOMITIOHEHTIB IM®POBOi TPAMOTHOCTI

Po3BuTok 1M(pOBUX TEXHONOTii  BuMarae e()EKTUBHO OpIEHTYBATUCS, PO3YMITH Ta
BUKOPHUCTOBYBATH LIU(PPOBI iIHCTPYMEHTH TA PECYPCH B MOBCSIKIACHHOMY JKHUTTI.

Lln¢posi TexHonorii rHUOOKO IHTETPOBaHI B Pi3HI ACMEKTH HALIOTO JKUTTS, Taki K OCBITA,
3afHATICTb, CHIJIKYBaHHS Ta po3Bard. Po3BUTOK LM(POBUX TEXHOJOrIH BiAKpHUBA€E BeJIMYE3HUIT
CIIEKTp MOXIHBOCTeH. [Iporpec y BCiX ramay3sx HAykd 1 NPOMUCIOBOCTI iiie 3 BEIMYE3HOIO
LIBUJIKICTIO, HE NIPUIUHAIOYM IUBYBATH 1 3aXOILIIOBATH.

Llupposi TexHonorii — Il¢ 3acCHOBAHA HA METOAAX KOAYBAHHA 1 mepedadi iH(opmauii
JMCKPETHA CHCTEMa, L0 J03BOJISIE 3/iHCHIOBATH 0314 PI3HOIUIAHOBUX 3aBJlaHb 3a HAWKOPOTILI
npomikku yacy. Came HMIBUIKOAIO 1 YHIBEPCATbHICTb Li€l cxemu 3podumu [ T-rexHonorii HacTinbKu
3arpeOyBaHIMIL.

KinbkicTs 1M(poBHUX NMPUCTPOIB B KOKHOMY OyIMHKY TMOCTIiTHO 30ibInyeThes. Komm'rorepwy,
cMapT(oHH, MOOYyTOBA CJIEKTPOHIKA — BaXKKO YSBUTH CydacHy JIHCHICTH 6e3 MOTIOHUX Ta/DKETIB.
I{udpori TexHONOTIi — e YHIKAIbHE SIBHIIIE, SKE 32 OCTAHHI JIECATHIITTS MMOBHICTIO 3MIHHIIIA CIIOCIO
JKUTTS. KOOKHOTO JKUTeNs TiaHeTH. JIOCHIIHUKN CTBEPKYIOTh, 10 BIIPOBALKEHHS TEXHOJOTTIHUX
HOBMHOK 3 KOXKHUM pOKOM OyJe MpOXOJUTH Bce OUIbIN MIBUJAKMUMHU Temnamu. Ha moBcroane
MOMMPEHHS eTeKTpuku B XX cTomiTTi mimuo 30 pokiB, a MIAHIIETHI KOMI'IOTEPH YBIMIIIM B
Y)KUTOK 32 3-4 poku.

CycninbCeTBO cTae ApyxHime. Bemudesni notoku indopmarii, siki KoxkeH OaKarounii Moxe
OJIep’KYBaTh 3 Mepexi IHTepHeT, poOiaTh ocBiTY OUIbII AOCTYNHOR. PeaniyBary cBiif TBOpumMit
noTeHwian abo npocTo 3apoOUTH, He BUXOJAUHM 3 IOMY — paHillle PO Taki MOXKJIMBOCTI MOXKHA OYJ10
TUIBKU MpisTH. ChOTO/IHI 11 peabHICTh.

BripoBa/ukeHHsT HOBUX LU(POBUX TEXHONOTIH B MEAMLIMHY [03BOJISIE PATYBATH MiTbHOHU
JKUTTIB Ha pik. CydacHi po3poOKH JT03BOJISIIOTH CTBOPIOBATH BUCOKOTEXHOJIOTTYHE OOJIaHAHHS IS
JIarHOCTUKM, QHAII3y 1 JIKYBaHHS Pi3HUX XBOp0oO. KiIiHIYHI 10CIIKEHHS, SIKi MOXHA POBECTH 3
BUKOPUCTAHHSM YHIKQIbHUX EMITIPUYHUX METO/IB, BIJIKPUBAIOTh I[HMPOKI MOMKJIMBOCTI JUIS
BUPOOHUIITBA HEBIZIOMUX PaHILlIE JKIB.

VIOCKOHATEHHS METOAIB (papMakonorii, Tepamii 1 Xipyprii cHpuse 3HIDKCHHIO DIBHS
CMEpTHOCTI Ta IIJBHIICHHS PIBHA KHUTTA. BipTyallbHi METOIM CIIIKYBaHHS JI03BOJSIIOTH B
HAKOPOTIII TEPMIHU AIarHOCTYBAaTU XBOPOOH IucTaHLiiiHO. 3D-npuHTEpPH, O AAI0Th MOMKIIUBICTh
POOUTH POTE3H — 32 TAKUMHU PO3POOKAMHU MaitOyTHE.
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306iubIIeHHsT 00CTIB BUPOOHUIITBA 13 3pOCTAHHIM HAaCEJICHHS Ha IJIAHETI CTA€ MPIOPUTETHIM
3aBJAaHHAM Y 0ararbox raiy3sax AisuibHOCTI. Llugyposi TexHOIOrl — e cHoci6 MpUCKOPUTH Oyab-sKi
TIPOMMCIIOBI POLECH, BUKOPUCTOBYIOYM HAITOYHI METO/IM BUMIPIOBAHHS.

BripoBa/ukenHst iHOPMAIIHHUX CHCTEM B METOAM B3AEMOJIi Pi3HMX YaCTUH IiITPUEMCTBA
JTa€ MOXITMBICTh TMIIBUIINTH €(DeKTUBHICTh iHIyCTpiajbHOI opraHizamii. CTBOpIOOUN Bee Oiibiie
NPOIYKLil B HANKOPOTIII TePMiHM, IPOMHUCIOBLI MAlOTh MOXIIUBICTh Peani3oByBaTU BUPOOU MO
BChOMY CBITY. PO3MIMpIOIOYM MEKI MOMKJIMBOCTEH, CydacHI HM(POBI TEXHOJOTIi J0IMOMararoTh
HApOILyBaTH TEMIHM pPO3BUTKY C€KOHOMIKM. 3HIDKCHHA HOTped Yy JIOACBKUX pecypcax Ha
BUPOOHMIITBI JI03BOJISIE 3BUILHATH TBOPYI PE3epBM CYCIIILCTBA, CIPSMOBYIOYM iX HA PO3BUTOK
JyXOBHOCTI Ta KYJIBTYpPU.

Bi3Hec-kopriopaiiii 3Hax0AAThCS Ha pi3HIN crajii BupoBa/ukeHHs [T-MeToaiB ynpaBiaiHHS Ta
KoMmyHiKauii. OfHAK AaBHO 3pO3yMLNIO, 1O came HU(POBI TEXHOJIOrT - e MPaBUIbHUIL HAIPIMOK
JUISL SIKHAMLIBU/ILIONO PO3BUTKY MIANPUEMHHULTBA.

ABromarusailisi po6ourx MPOLECIB yCepeIHl KOMIaHiii 103BoJsi€ BecT (piHaHCOBUIA 00K,
IPYHTYIOUHCh Ha PealbHUX CTATUCTUYHUX JaHUX. BUKOpHUCTaHHS I0CBiLy ONTHMI3aLii yIpaBIiHHA
JI03BOJISIE JIMBEpCH(iKyBaTH BUPOOHHIITBO 1 NpWitMaré OibII pallioOHANBHI PIIIEHHS B TIpoleci
nistmeHOCTI. [1]

I{ndpoBa rpaMOTHICTH cTasia BaKJIMBOK HABUYKOIO LIS JIFOACH Pi3HOTO BIKY. Y CydacHOMY i
LIBUJIKO MIHJIMBOMY CBITI BOHA € >KUTTEBO BaXIMBOIO JJI TOTO, MO0 JIOAN MOTIM ITIOBHOIO MipOIO
Opary yqacTth y H(p)poOBOMY CBITI.

LlnppoBa rpaMOTHICTS HEe 0OMEKY€ETHCS JIUIIE 3HAHHAM TOTO, SIK KOPUCTYBATHCS IU(POBIMHU
MPUCTPOSIMH, aJle TAKOXK BKIIFOYAE MIUPOKHUIA CIIEKTP HABHYOK, SIKI JIO3BOJISIFOTH JIOISM KPUTHYHO
OLIHIOBATH, QHAJI3YBATU Ta CTBOPIOBATH LU(POBHII KOHTEHT.

Po3risiHeMo KJII040BI KOMIIOHEHTH Ta IepeBaru [U(POBOi rPaMOTHOCTI.

Llnpposa rpaMOTHICTh Haja€ JIOAAM HABUYKHM, HEOOXiHI 11 e()eKTHBHOrO NOCTYIY IO
iHpopmarii B [HTepHeTI, il OL[IHKM Ta BUKOPUCTAHHS. BrMarae KpUTHYHO OIIHIOBAaTH Ha/iiHICTD
[HTepHeT-JUKepell, BHABIATA Ta 3aXULIATH Bil OHIANWH-3arpo3, TAKUX AK KiOep-3aisiKyBaHHI,
¢immHr Ta I1axpaiicTBO, a TaKOX KEpyBaTH LU(POBUMHU CIiaMH JUIA 3aXHCTy 0COOHCTOl
KOH(iACHLIHOCTI Ta Ge3reKu.

IlnppoBa rpamMOTHICTH TaKOXK [Ja€ JHOAAM MOXIHMBICTh C€(QEKTUBHO CIIIKYBaThcs Ta
CIBIIPALIOBATH, BUKOPUCTOBYIOUH LU(POBI IHCTPYMEHTH, TaKi SK €ICKTPOHHA MOIITA, COLiaIbHI
Mepexi Ta OHJIAMH-TIAaTGOPMH, TO3BOISIOUN iM CIIIKYBATHCS 3 IHIIUMH, TIIMTHCS iIeIMH Ta
Opary y4acTb y OHJIaiH-CITIIEHOTAX.

OCKIJIbKM PUHOK TIpaili crae Bce OUIbII OpIEHTOBAHMM Ha LU(POBI TEXHOJNOTIi IHppoBa
IPaMOTHICTh Ma€ BHpIilIalibHE 3HAYEHHS JUTS YCITiXy Ha cydacHoMy pobodomy micii. Po6oTonaBii
IIYKAalOTh MPALIBHUKIB, SKi BOJOAIIOTH NU(POBHMU IHCTPYMEHTAMHU Ta TEXHOJOTiIMH, SIKI MAIOTh
HABWYKH, TaKI SK aHaI3 JaHUX, [M(PoBa KOMYHIKaIlisl, OHJIAifH-CITIBIIPALS Ta KpUTHYHE MHICIICHHS
Tomo. Ti XTO BOJOAIIOTH CHJIBHEMU HaBUYKAMU LU(POBOI TPAaMOTHOCTI, 3HAXOAATHCA B KPAIIOMY
CTQHOBHMILI JUISl OTPUMAHHS JOCTYIy JIO MOXIIMBOCTEH IpaleBJalTyBaHHs, MPOCYBaHHS 10
Kap'epHUX CXO0/1aX 1 IPOLBITAHHA B IU(POBIM €KOHOMILIL.

Ha cyuacHomy puHKy mnpaui nudpoBa rpaMOTHICTb JO3BOJISIE JIIOJSM QANTYBATHCS JI0
TEXHOJIOTIYHUX 3MiH Ha p0O0OYOMY MiCLl Ta 3aIUIIATUCS AKTyaIbHIMH.

Lndposa rpaMoOTHICTH 7103BOJIsI€ JIIOSIM €(DEKTUBHO LIYKATH, OL[IHIOBATH Ta BUKOPUCTOBY BaTH
mpoBi pecypcH Ul HABUYAHHA Ta CaMOBIOCKOHAZeHHS. [Iporsrom ycwboro xurrs mugposa
IPaMOTHICTh BIJIrpa€ BaXJIMBY pOJIb Y CIpPUSHHI HAaBYaHHIO Ta OCOOMCTICHOMY 3pOCTaHHIO.
LlugpoBuii cBIT NPONOHYE MUPOKUIT CIIEKTP OCBITHIX PecypciB, IOUYMHAIOYN BiJ OHIANHH-KYDPCIB Ta
HaBYaJIbHUX NOCIOHWKIB 10 LU(poBUX O0i0MI0OTEK Ta JOCHIAHMUBKUX 0a3 ngaHuX. Po3BHTOK
KPUTHYHOTO MUCICHHS Ta HABUYKY 1H(OPMALINHOI rPAMOTHOCTI J03BOJIIOTH JIOAAM BIAPI3HATH
JOCTOBIpHY iH()OpMaLlitO Bijl HEJOCTOBIPHOI Ta NPUIMATH 0OTPYHTOBAHI PILIEHHS.

IndpoBa rpamMOTHICTh Ja€ MOXIMBICTH CTaTW TBOPLSMH LU(POBOro KOHTEHTY, TAKOTO SIK
Onoru, Bie0 Ta BeO-caifTH MPOSABISATU CBOIO TBOPYICTb, MIMMUTUCA CBOIMM igesmu. OKpiM CBOiX
IH/IMBITyaIbHUX TIepeBar, M(pPOBa 'PAMOTHICTh TAKOXK MA€ 3HAYHI COIIATbHI HACITIIKH.
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Ilndposa rpamoTHICTh cripuse MpoBiii THTerpamii. Jlrogm 3 pi3HUX BEPCT CYCIHIIbCTBA
MaloTh PIBHUI JOCTYT 10 LU(POBUX TEXHOJIOTIH.

IndpoBa rpaMOTHICTh TAKOXK IMiJIBUILY€E IPOMAJSHCHKY AKTUBHICTb, J03BOJISIE JIFOAAM Opary
ydacTb y IM(POBHX MPOCTOpAX, TAKMX SK COIalbHI Meaia Ta OHJIANH-(POPYyMH, BHUCIOBIIOBATH
CBOIO JIYMKY, Oparu y4acTh y MyOJiuHHX JUCKYCISX Ta pearyBaT Ha cOLlialibHI 3MiHU, BUXOBYBATH
BIMOBIIAJILHY Ta €TUYHY TMOBEIIHKY B IHTEPHETI, TAaKy SIK 1oBara J0 MPUBATHOTO JKUTTS IHIINX
JFOIEH, JOTPUMaHHS eTuKeTy B [HTepHeTi Ta crpusHHA wUudpoBomy n06pobyTy. Llndpposa
IPaMOTHICTb BIIIrPAE )KUTTEBO BAKIMBY POJIb Y MPOCYBAHHI LU(POBOTO rPOMA/ISIHCTBA.

Takum umHOM, LM(POBA IPaMOTHICTH - 1l HAWBAKIMBILIA HABUYKA, 110 J03BOJISE JIOISIM
BIEBHEHO OPIEHTYBATUCS B LU(PPOBOMY CBITI, SIKA OXOILTIOE MIMPOKHUIA CIIEKTP HABUYOK, BKITIOYAI0UH
iH(popMaLlIitHY TPAMOTHICT, IIM(POBY KOMYHIKALI}0, KPUTUYHE MUCJICHHS Ta CTBOPEHHS KOHTEHTY.

CHuCcOK BHKOPHCTAHUX JUKEPet
1. https://hi-news.pp.ua/kompyuteri/5035-cifrov-tehnologyi-ce-maybutnye-lyudstva.html

Hayxosuii kepisnux: C.JI. Xpunko, 0-p mexuHiuHux Hayx, npog.

B.K. IToayexkToB

oakanaspiam, 4-il pik HaAgUaHHA,

cneyianvhicmo 122 «Komn’romephi nayku»
Vuigepcumem imeni Anvppeoa Hobens, m. Jninpo

LUA SAK MOBA IIPOI'PAMYBAHHS

CporoHimH il CBIT MOTpebye MBUAKOL Ta AKICHOI PO3POOKH IPOrPaMHOTO 3a0€3MeUeHHS, SKe
3abe3reuye ONTHMalbHy pOOOTY PI3HOMAHITHHX CHCTEM Ta JoAarkiB. lle 3anexuts Bin BHOOpY
MPaBUILHOI MOBHU IMPOrpaMyBaHHs, IO BIJMNOBiAaE morpebaM Ta BUMOraM MpoekTy. € MOBH, sKI
BapTO PO3NISIHYTH IIpU po3poOLi nporpamHoro 3abesneuenHs. Hampuknan, Ruby - e mosa
MPOTrpaMyBaHHs, 110 BUKOPUCTOBYETHCS AN PO3pOOKM BeOG-TONATKIB Ta MAa€ BEIMKY KiTbKICTh
(peiiMBOpKIB JUIs MIBUAKOI po3poOKK. Swift - 1ie MOBa rporpamyBaHHS ISl pO3POOKH MOOLIBHHUX
JonatkiB Ha miaropmy 10S, mo 3abesnedye mMBUAKY poOOTY Ta O€3MEKy.

Takox, BUOIp MOBU HPOTrpamMyBaHHS 3aJIEKUTh BiJl METH IIPOEKTY Ta HOTO XapaKTepUCTHK.
Hanpukiaz, Ko MeTor € po3podka BUCOKOIPOIYKTUBHUX Mporpam abo KOMITIOTEPHHX irop, TO
BapTO PO3TISTHYTH MOBH NporpamyBaHHA, Taki sk C++, Rust abo Go. Ane SKII0 METOIO € IIBUAKA
po3poOKa MPOCTUX HporpaM abo CKPHUITIB, TO Kpalle BUOpaTH MOBY, siKa € IIPOCTOIO Ta JIETKOIO JUIst
BUBYEHHS, Hanpukia, Python aGo LUA.

Takum ynHOM, BUOIP MOBY IPOrpaMyBaHH 3aJIeKUTh Bl 6ararboX YNHHUKIB, TAKUX SK METa
MPOEKTY, MOT0 XapaKTePHCTUKH, CKIAAHICT PO3POOKM Ta 3pydHICTh I po3poOHmka. LUA e
OJIHIEI0 3 MOB HPOrpamMyBaHHs], SKa MOXKE CTaTH ONTHMAJIbHUM BHOOPOM [UIs THX, XTO IIyKae
MIPOCTY, JIETKY Ta MOTYXXHY MOBY Il po3poOKM mporpamHoro 3abes3medeHHs. BoHa Mae Bemmky
CHUJIBHOTY PO3POOHUKIB Ta BIJKPUTHII KO, IO JI03BOJISIE OTPUMATH JOCTYI JI0 Oe3J1i4i CTOPOHHIX
6i0mioTex Ta po3BuBarics B HaByaHHI. OTke, MOBa MporpaMyBaHHS Lua Mae qekinbka Iepesar, ki
poOIIATH ii TPUBAOIMBOIO JUIS IPOTPAMICTIB!

[Ipocrora: [IpocToTa cunrakcucy Lua 3a0e3medye MBUAKY pO3pOOKY IPOrpaM, OCKUIBKI KO
MO>KHA JIErKO YMTATH Ta 3MiHIOBaTy Oe3 Gararo yacy Ha po3yMiHHs. Bukopucranus Lua no3Bodse
30CepeIMTICh Ha peani3auii airOpuTMIB Ta JIOTIKM NPOrpamMy, a HE HAa BHMBYCHHI BAKKUX
CHHTAKCHUCIB Ta CKJIaJHUX KOHCTPYKIiid. Lua € MOBOIO 3 MiHIMaJIbHIM HAOOPOM KIIIOHOBUX CIIIB Ta
CTPYKTYD, IO J03BOJII€ BUKOPHCTOBYBATH ii A/ MBUAKOL Ta €(peKTUBHOI pO3POOKH IPOTOTHIIIB Ta
MaInuX TpPOeKTiB. 3aBAsku cBoiif mpocToTi, Lua mo0pe MiAXOAWTH NI BHKOPUCTAHHA Y
BOY/IOByBaHOMY IpOrpaMyBaHHI, Ji&¢ 0OMEXEHI PecypcH He 03BOISIOTH BUKOPHCTOBYBATH BaXKI
MoBH. Takox npocrora Lua 3a0e3mnedye 011611 3pyTHy poOOTY 3 KOIOM [UTS KOMaHIW PO3POOHNKIB,
1110 J03BOJIsI€ 3a0€3MeuyBaTH MBUIKUH PO3BUTOK ITPOEKTY Ta OLIBII IIBU/IKE BHECEHHS 3MiH.
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Iepenocumicts: Ilepenocumicts Lua 3a6e3rnevye MOXKIIMBICTh BUKOPUCTOBYBATH ii Ha Pi3HUX
mrardopmax Oe3 HEeOOXIZHOCTI BUKOHYBAaTH CKJIAJHUN IepeHeceHHA koay. Lua Moxke OyTu
BUKOPHMCTAHA U CTBOPEHHS KPOCIUIAT()OPMOBHX JOJAATKIB Ta irop, IO JO3BOJISIE PO3POOHUKAM
MpaloBaTi 3 pPI3HUMHU omnepauiiHumu  cucteMamu. [lepenocumicts Lua 3a0esnedye Oinbin
LIMPOKUI PUHOK JUISL PO3pOOKM MpOrpamMHOro 3ale3rnedyeHHs Ta 3abe3redye MOXIIMBICTh
pO3roOpTaHHS JOJATKiB Ha pi3HHMX Iardopmax. Lua Moke OyTH BHKOpPHUCTaHA IS PO3pOOKU
MPOrpaMHOro 3a0e3MeUeHHs] Ha Pi3HUX NMPUCTPOSIX, BKIIOYAIOYM CMApTQOHM, IUIAHIIETH Ta iHIUI
MoOinbHI  mpuctpoi.  [lepenocumicts Lua  103Bois€  pO3pOOHHKAM — 30CEPEAUTUCH  HA
(DYHKIIIOHAIBHOCTI J10/IaTKy, @ HE Ha TEXHIYHUX npoOlieMax, HOB'sI3aHUX 3 PI3HUMU IUIaTpopMaMu
Ta onepauiifHIMI CUCTEMaMU.

1IBuakicte: IlBunkicts Lua 103BoJIsIE po3pOOHMKAM CTBOPIOBATH INBUJIKI Ta €(EKTUBHI
JOIATKH, II0 MOXYTh KOHKYPYBAaTH 3 IPOrPaMHHMMHU 3ac00aMM, HAMMCAHMMU HA IHIMAX MOBAax
nporpamyBaHHsi. Lua BUKOPHCTOBY€TbCS JUIsL po3poOKM OararboX irop Ta JOJATKIB, IO MAlOTh
BHUCOKI BUMOTHU JI0 MIBUJKO/IL, TAKUX SIK iU 3 BEJIMKOIO KINbKICTIO 'padidHX e()eKTiB Ta omepariii
3 BENMKOI KijbkicTio JaHux. IIBuakicte Lua 1no3Bosise po3poOHMKAM 30CEpPelUTHCh Ha
e(eKTUBHOCTI Ta (DYHKIIIOHATEHOCTI TIPOrpaMHOro 3abe3reueHHs, 3aMicTh TOro, o0 TypOyBaruch
Mpo MBHAKOAI0. Lua Mae HU3bKY BHTpaTy MaMm'sdTi, IO JO3BOJSE il MpalfoBaTH IIBHIKO Ta
€()eKTHBHO HaBITh HA NPUCTPOSIX 3 OOMEKEHUMHU peCypcaMu.

PosmmuproBanicts: Lua Mae MOXJIMBICTb BHUKOPUCTaHHS O0i0i0TEK, HANMCAHMX HA I1HIIHX
MOBax IMpPOrpamMyBaHHs, 110 3a0e3reuye po3LMIMPIOBAHICTh MOBH Ta MOMUIMBICTh BUKOHYBATH Pi3HI
omepanii, Imo He mepexdadeHi 3a 3aMOBUYBaHHAM. Lua 103Boise BOYZOBYBATH KOJ IHIINX MOB
nporpamyBaHHsi, Takux sik C ta C++, mo 3a0e3rneuy€e MOKIUBICTh BUKOPUCTAHHS PI3HOMAHITHUX
6i0miotex Ta ¢yHkuiil. PosmmproBanicts Lua 1o03Bonse po3poOHHKAM CTBOPIOBATH BIACHI
6i6mioTekn Ta (yYHKIIL, 110 JONOBHIOIOTH CTAHAAPTHY (DYHKIIOHAIBHICT, MOBH. Lua Mae BeJIMKY
KUIBKICTh CTOPOHHIX 6i07110TeK, IO J03BOJE PO3POOHUKAM BUKOPHCTOBYBATH TOTOBI PillleHHS Ta
CKOpOYyBaTM 4ac po3poOku nporpamHoro 3abesneueHHs.MoxamBocti: Lua moxe OytH
BUKOPHCTAaHA B PI3HUX c(epax, Takux sK irpoBa po3poOka, BeO-po3pobka, Hayka PO JaHi,
Po3po0Ka MepeKeBHX JOJIaTKIB 1 6araro iHIIOro.

MacmraboBaricTs: Lua 103Bossie po3poOHHKAM MHCATH CKPUITH IS KepyBaHHA Gararbma
npouecamu, 110 JI03BOJISI€ Jerko MacuiradyBary BeJIMKi MpoekTd. Lua mae BOyJ10BaHy MIATPUMKY
0araTomoTOKOBOCTI, IO IO3BOJISIE CTBOPIOBATH OAararoloTOKOBI IPOrpamMu 3 BUKOPHCTAHHIM
napaiuenbHuX o0uncieHb. PO3poOHUKE MOXKYTh BUKOPHUCTOBYBaTH Lua 171 CTBOPEHHS CEpBEPHHUX
JIOJIATKIB, IO JO3BOJISIIOTH KepyBaTH OararbMa IpoIecaMy OHOYAcHO. Lua Takok Mae MOXKIIMBICTh
BUKOPHUCTOBYBATH AaCHHXPOHHHUI BBOJ/BHBIJ, IO J03BOJSE TporpaMaM 3adesredyBatu 00poOKy
Oararbox 3anuTiB ogHOoYacHo. JlonarkoBo, 6i0miorexy, Hanucani Ha C ta C++, MOXYTb JOTIOMOTTH
30UIBIINTU HPOIYKTUBHICTh Lua Ta J03BOIUTH Oinbll e)eKTHBHY POOOTY 3 BEIUKUMH 0OCSATaMu
JTAHUX.

InTerpamis: Lua erko iHTerpyerscs 3 IHIIMMH MOBaMU IPOrPaMyBaHHA 1 3 IHINUMH
CHCTEMaMH, 10 POOUTH ii JOCUTH FHYUKOIO i 3pYUHOIO JUISl BUKOPHCTAHHS B Pi3HUX clieHapisx. Lua
Moxe OyTH BUKOPUCTaHA SIK CKPHUIITOBA MOBA JUISl Pi3HMX MOB IporpamyBaHHs, Takux sk C, C++,
Java Ta IHIIMX, IO JO3BOJISIE JIETKO IHTErpyBaru ii B icHytoui npoekTu. Jlogarkoso, Lua Moxe OyTtn
BUKOPHCTaHA SK BKJIAJEHA MOBAa B IporpamHe 3a0e3MeueHHS, L0 TaKOK J03BOJISE CTBOPIOBATH
PO3IIMPEHHS ISl BXKE ICHYIOUMX cUcTeM. Lua Takoxk Ma€ MmATPUMKY Pi3HHUX iHTepdeiiciB B3aeMoIii
3 [HmMMHA MoBamu TporpamyBanss, Takux sk FFI (Foreign Function Interface) i C APL 3aBnsku
CBOiil THYYKOCTI Ta MOXIIMBOCTI IHTerparii 3 IHIIMMM MOBaMU Ta cucreMamu, Lua moxe Oyt
BUKOPHCTAHA A7 CTBOPEHHS PI3HOMAHITHUX JOAATKIB, BL MAIUX CKPUITIB O BEIUKHX CHCTEM.

BucHoBok: Bukopucranus moBu nporpamyBaHHS LUA € myxe NONyJSIpHEM pIIICHHSIM Y
OararboX ranys3sx, BKIIOYalOuM OI3HEC, MEAMLMHY, OCBITY Ta IHII, OCKLUJIBKH J03BOJISE
MPOTpaMyBaTH, OPraHi30BYBAaTH Ta MATH MOXKIMBICTb JIETKO YATATH KOJ 3aBISKU HOTO CTPYKTYPI.

Hayrosuii kepisnux: 10.M. Bapmauie8cobka, KaHo. ekoH. HAyK, 00Y.
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J.P. Makyxa

oaxanaspanm, 4-il pik HAgUaHHA,

cneyianvnicmo “Komn’romepui nayku”
Vuigepcumem imeni Anvppeoa Hobens, m. Jninpo

OBJIIK BJACHHUX ®IHAHCIB TA KOHTPOJIb BUTPAT: PO3POBKA JTOJATKY

dinaHCcOBUIT KOHTPOJIb - HEOOXIHA Pid Y KUTTI Cy4acHOI MoAuHY. BinTak, BXXINBO HE JHIIe
Te, CKUIbKM BU 3apoOisieTe, aje i ckibku BUTpadaere. PiHAHCH BKIIIOYAIOTH IPOLIEC YIIPABIIHHSI
rpommMa, iX ONTUMI3allil0 Ta TNpaBUIbHE pO3MOJUICHHS. BemaeHHS 0cOOMCTHX paXyHKIB,
IUTaHYBaHHS JIOXOJIB Ta BUTpar He € OOOB'SI3KOBMM ISl BCIX, alie JIO3BOJISIE pallioHaJbHIIIE
BUKOPHUCTOBYBATH HAsIBHI PECypCH.

3naeTbes, WO (piHAHCOBE YNPABIIHHA - CKJIAJHA 3ajaya, sKa BUMarae MEeBHUX HABUYOK Ta
3HaHb. lle 4YACTKOBO MpaBna, OCKUIBKM HEMOXIIMBO KepYBaTH (piHAHCAMH HABITh HEBEIHKOIO
Oi3Hecy 0e3 BIAMOBIAHMX 3HaHb. AJle TAKOK MOKIMBO KOHTPOJIIOBATH Ta ONTHUMIi3yBaTH 0COOHCTI
(piHaHCH 3 MIHIMAJTBHIMY 3HAHHSAMHU B 1M ramysi.

®inancormii 00K - e Hy/IHA, MOHOTOHHA, HaNpyKeHa, ajte HeoOximHa pobora. [i romosHa
3aj1a4a - 3pO3yMITH, JIe Ta CKIJIbKHU IpoIIeit MM OTPUMYEMO, JIe Ta CKIJIbKA MU BUTPadaeMo. A TOTiM,
MpOaHaNi3yBaBIIN 1H0 IH(YOPMALLiIO, TOTPIGHO HABYMTHCS ONTHUMI3YBaTH BUTPATH.

IcHye kinbka criocoGiB BeJeHHs 00JiKy, HaNpUKIIaA, Ha narepi uu B 3ommuTi. Lleit meton He
BUMArae KOMIT'toTepa 4 Oy/Ib-SKUX iHIIMX OPUCTPOIB, He MOTPiIOHO BUBYATH iHTEpQeiic mporpaM.
ATnle ueil MeToj He 3pYYHUIl, € BUCOKA MOBIPHICTb MOMMIIOK, 1 JUIsi BEJCHHS 3aIlMCIB Ta aHaII3y
noTpiGHO Gararo uacy.

O6uik y Tabmuusx MS Excel no3Bodisie He KyInyBaTu Ta He BCTAHOBIFOBATU CIICIialli30BaHi
mporpamMu. Bu MoxeTe IIBHAKO HATamTyBaTh iforo mix cBoi morpebu. OJHAK BAKKO B3ATH
KOMILIEKCHHUIM TIXIJ 10 0coOMCTHX (DIHAHCIB, HANAIITYBATH 3aJI€KHOCTI MK TaOJIMISIMU Ta JIETKO
Jonyctuty nmoMuwiky. KpiM Toro, Bakko aHamizyBatu aai. Lleit Meton HaliOnbII akTyanpHU 715
CIPOIIEHOT0 00JIiKy 0COOMCTUX (piHAHCIB.

OOniK y cneuiajiizoBaHUX MpPOrpamax J03BOJISE MPOBOJUTH KOMIUICKCHHMH OOJIK Ta aHaji3
ocobuctux (iHanciB. lleit merox mnorpebye MiHIMAIBHOI KUIBKOCTI 4Yacy: MOTPiOHO Iuiie
CBO€YACHO BBOAMTU HEOOXITHI JaHI Ta aHANi3yBaTH pe3ylbTaTd. Bes jorika Bxe mpoayMaHa
PO3pOOHHIKAMH.

BukopucranHs Oynb-Koro 3 IIMX METOMIB Hadararo Kpaiie, HibK He BecTH OOIiK (piHaHCIB
B3araji. Aje Bce X Kpaie, IIBU/IIE Ta e()eKTHBHIIIEe BUKOPUCTOBYBATH CIICIiaIbHI IPOTPAMH.

Ha choropuimHiii JeHb Ha PUHKY € 0araro NPOrpamMHOro 3a0e3NeueHHs, SKi MOXYTb
JOTIOMOTTH BaM BIJICTEKYBATH CBOI (piHAHCH, 1 B LIbOMY PO3/LIi 5 HAaBeLy HaAMBIZOMILII 3 HUX.

CoinKeeper - € 1likaBUM Ta OJJHUM 3 HAWIOMYJSIPHILIUX PIillIEHb JUIsi KOHTPOJTIO HaJ| CIMEHUM
OIO/KETOM, YIPABIIHHAM JOXOAAMH, BUTpaTaMH Ta (iHaHCAMIL

Jlonarok aHarni3ye ¢iHaHCH Ha OCHOBI TIOKYIIOK Ta JIOXOJiB KopucTryBa4a. JlimiTh BHUTpar 3a
Micslb, TIDKIEHb a00 KBapTal [ONOMAraloTh BYACHO 3YNHUHUTUCS, IHILIIOIOYM TEPIOIMYHI
MOBIIOMJIEHHS. J[03BOJIIE OTPUMYBATH PO3IIMPEHY CTATHCTUKY BUTPAT Ta JOXOAIB, 3aJUILATH
KOMEHTapi, Teru Ta cki1azaty rpadiku. JloqaBaHHs KaTeropiii Ta mifkaTeropiii BUTpar HeoOMeXKeHe.

Po3mmpena Bepcist 103BOJISIE BECTH CIUIBHUI 0OJIK 3 pI3HUX NPUCTPOIB - CBOEPIAHMIT aHAJIOT
CIMEMHOT MiIMUCKHU.
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aal

Expenses 65315

206702 %

History

Gifts

Money Lover - noparox ¢ikcye 3000B's13aHHs1 3a GopraMmu, peryyisipHi Iiarexi Ta CBOE4acHO
Harajiye 1npo HeoOXiAHICTb 311iCHEHHS HACTYITHOTO I1JIATEXY.

HanamryBannst BkaszyroTh OakaHi (DiHAHCOBI pe3ylbTaTv, sKi BU TparHere gocsrtu. lLle
JI03BOJISIE  KOHTPOJIIOBATU Balll OIOJUKET, 3a0LIAKyBalbHI PAaXyHKM Ta YHMKHYTU BCIX BHUIIB
(iHaHcoBMX TpoOneM. [IpeMiymM-akkayHT Ma€ OO eKCropTy AaHux B Excel Ta BigkimoueHHS
peKIamu.

®- 1,456,000 d
THIS MONTH
oa
+1,456,000 9

+1,456,000 ¢

28 Mondsy -728,000

i Transportation

@ Food & Beverage
—.‘ Watar Bill
' .

Finkee - nonarok JQOCHTb 3pyYHHi, XO4ua BBEJICHHS TPaH3aKIli Kpaile BUKOHYBAaTH B
CoinKeeper. IlpoTe DOCHTH JIETKO [0 HBOTO agaNlTyBaTHCh, SIKIIO PETYJISIPHO BBOIUTH JaHI
npotsiroM npuHaiivHi 5-10 nHiB. OCHOBHA TepeBara MoJArae B TOMY, IO IOpiuHA OyXranarepis
abcomoTHOo Oe3KomToBHA, Oe3 Oymb-skuX oOMexkeHb. llle ojHIE IepeBaror0 MporpaMu €
MOXKIJIUBICTD BXOJY Y€pe3 COLaIbHI MEPEexKI.

BaxumBoro (yHKIi€r0, sik0oi HEMae B MOMIOHUX Iporpamax, € MOXKIJIMBICTh BECTH OOJIK He
Timbku B Oynab-sKkiil CBITOBiM BamoTi (pyOmsax, €Bpo, pomapaX, IPUBHAX 1 T.J.), alxe H B
kpunroBamorax. Takoro He Gyyi0 Ha YKPaiHCHKOMY PUHKY (pIHAHCOBUX MPOrpam 0OIIKy.
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11le oaHier0 KOPUCHOK (PYHKIIIEID € TTOBTOPIOBaHI TpaH3akilii. Bu BUOMpaere THUITH TIIATEXKIB,
AKi BiIOyBAIOTbCS PETYJAPHO depe3 ()iIKCOBAHMIA IHTEpPBA, I MPOrpamMa aBTOMAaTUYHO CHMCYBATHUME
KOWITH, KOJIU Lie Oyjie MOTpiOHO.

CnucoK BHKOPHCTAHUX JUKEPeT
1. https://about.coinkeeper.me/
. https://moneylover.me/
3. https:/finkee.org/ua/

Haykosuii kepisnuk: 10.M. Bapmauwiegcobka, KaHo. ekoH. HayK, 0oy.

AM. Canaii

oakanasp, 4-ii pik HA64aHHA,

cneyianvhicmo 122 «Komn’romephi nayku»
Vuieepcumem imeni Anvppeoa Hooens, m. /Jninpo

MOJIEJTIOBAHHS CUCTEMM ILJIAHYBAHHS, OBJIKY 1 AHAJI3Y ®ITHAHCOBOI
JABUIBHOCTI NIAITPUEMCTBA

VY noknmani po3rIAAAeThCs CHCTEMa IUIAHYBAHHS, oOMIKYy Ta aHami3y ()iHAHCOBOI JMisIBHOCTI
minpueMcTBa. CHCTeMa CKIIANAEThCA 3 TAaKUX OCHOBHUX KOMITOHEHTIB: ITaHyBaHHS (piHAHCOBUX
pecypciB, o0mik (iHaHCOBMX ormepauiii Ta aHami3 (iHaHCOBOI 3BITHOCTI. (OCHOBHUMH
XapaKTepUCTUKAMK CUCTEMH € TOYHICTb, ONIEPATUBHICTb Ta HAAIHHICTb.

Jlns po3poOku TipoekTy iH(pOpMaLiitHOT cHCTeMH JUIs ITaHYBaHHS, OONIKY Ta aHali3y
¢inaHCcOBOI AISIBHOCTI MiANpHEMCTBA OyB MPOBEACHHUI aHAN3 iCHYIOYUX TEOPETUKO-IPAKTUYHUX
po3po6ok. bynu po3rstHyTi Taki cuctemu, sik QuickBooks, Sage 50, Xero Ta inmi. OqHak, xoaHa 3
HHUX HE TTOBHICTIO 33/I0BOJIBHSJIa BUMOTaM JI0CJTIKYBAaHOT 3a1adi.

Tlorim, a1 po3poOKM cHUCTEMM IUIaHYyBaHHS, OOJIKY Ta aHaui3y (iHAaHCOBOI MISUIBHOCTI
MIANPUEMCTBA OYyJIO TIPOBEICHO aHali3 MOXIJIMBHUX Mojelneil. Bymu po3rmisHyTi Taki Mojeni, sK
METO/] PalliOHAILHOTO TUIAHYBaHHS, METO/ 3a0e3redeHHs (piHaHCOBOI CTIMKOCTI Ta METOJl aHali3y
¢inancoBoro crany. OfHak, XOQHA 3 LMX MoJeJdel He MOBHICTIO 3aJOBOJBHSIA BHMOTaM
JOCJIDKYBaHOI 3a/1aui.

3a pesyipraTaMy TPOBENCHOTO aHami3y Oyna BHOpaHa MOJENb, sSKa Oa3yeTbCs HA METOI
MPOrHO3YBaHHA (JIHAHCOBUX IMOKA3HUKIB. JlaHa Mozeb Inepeadadae MpPOBEAEHHS IPOrHO3YBaHHS
(piHaHCOBMX IOKA3HWMKIB HAa OCHOBI aHANi3y TONEPEHIX JaHUX Ta BpaxyBaHHS TEHICHIIH Y
PO3BUTKY MiANprueMcTBa. BuOpaHa MoieIb MOBHICTIO BIATIOBIIa€ BUMOTaM JI0 CJIiKYBaHO 3a/1a4i.

Jlns  mepeBipku  €(peKTHMBHOCTI  po3poOnieHoi wmoaeni  OyJo OPOBEACHO MOJEIbHUI
eKcrepuMeHT. Ha OCHOBI aHami3ly pe3y/lbTaTiB MOJAECIBHOTO EKCIEPHMEHTY MOXHA 3pOOUTU
BHCHOBOK, IO PO3pOONCHa MOJENb J03BOIAE 3a0C3MEUUTH BHUCOKY TOUHICTH IPOTHO3YBAHHS
(pIHAHCOBMX TOKA3HWKIB TIIIPUEMCTBA, OIEPATUBHICT OTPUMAHHS JlAHUX Ta HaJIMHICTh
30epexeHHst iHpopmallii.

TIpoekroBana iH(poOpMaIliiiHa cucTeMa /IS TUIAaHYBaHHS, OONIKY Ta aHamizy (IHaHCOBOI
JiSUIBHOCTI MIJNPHEMCTBA peali3oBaHa 3a JOHNOMOIOI0 Cy4acHHMX TEXHOJOTIHM NpOrpaMyBaHHS.
CucTeMa BKIIFOYA€ Taki eIeMEHTH, K 0a3a JaHHUX UL 30epe:keHHs (piHAHCOBUX JAHUX, MOAYIb UL
CTBOpEHHS Ta peJaryBaHHS ()IHAHCOBHUX 3BITiB, MOAYINb IS IUIAHYBaHHS ()IHAHCOBHUX PECYpPCIB, a
TaKOX MOJYJIb I aHalizy (PIHAHCOBUX IOKA3HUKIB. BCi €IEeMEHTH CHCTEMHU € B3a€MO/IIIOUMMU Ta
3a0e3reuyroTh Oe3repepBHU 0OMiH IHPOpPMAIi€r0 MiXK KOPUCTYBadyaMH.

Po3pob6nena cuctema Mae 3pydHuMil Ta IHTYiTUBHO 3po3yminmii iHTepdeiic. Bona no3sose
KOPHCTyBa4aM JIETKO BHKOHYBATH omepanii 3i 300py Ta aHamizy (iHAHCOBHX JAaHUX, CTBOPCHHS Ta
penaryBaHHs ()iHAHCOBHX 3BITiB, a TAKOXK IJIAHYBaHHA ()IHAHCOBUX PECYPCIB MIAIPUEMCTBA.
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TakyM YMHOM y JOTOBIJI PO3IISHYTO MUTAHHS aHANI3Y CTPYKTYPH CHCTEMHM YHPABJIIHHS Ta i
XapaKTepHUCTUK. by1o HociimkeHo MOXIIUBI MOJENI Ui BUPIIIEHHS 3a/a4i IIaHyBaHHS, 00/IiKy Ta
aHamizy (iHAHCOBOI AISVIBHOCTI MIANPUEMCTBA Ta BUOPAHO HAMOLIBII ONTHMANbHY MOAeb. byio
PO3pOo06IEHO MOJETLHHI eKCIEPUMEHT [UISI BCTAHOBJICHHSI € ()eKTUBHOCTI BUOPAHOT MOJIEI.

OTKe, B OCHOBHIIf YacTHHI poOOTH NIPOBOAMIOCH JIOCII/DKEHHS, BUOIp Ta TeCTYBaHHS MOJIENI
CHCTEMH, a B IPOEKTHIN YacTHUHI po3po0isIach KOHKpeTHa iH(opMaliiiina cucteMa 3 BpaxyBaHHIM
B)K€ BU3HAUYEHOI MOJIEJIi Ta BUMOT KOPHCTYBa4iB.

CnHcok BHKOPHCTAHHX JKepe
1. Bimnincexkuii B. B. MojeintoBaHHS €KOHOMIKHM : Hap4. moci0. / B. B. Bimminceknit. — K. :
KHEY, 2005. — 438 c.

Hayxosuii kepienux: B.M. Kocapes, kano. mex. Hayk, doyenm

B.O. lllnarin

oakanasp, 4-ii pik HA64aHHA,

cneyianvhocmi 122 «Komn’romephi nayku»
Vuieepcumem imeni Anvppeoa Hooens, m. /Jninpo

BUKOPUCTAHHSI UNITY JIJISI PO3POBKH KOMIT'IOTEPHOI I'PH YV JKAHPI
«CUMYJIATOP»

AKTyaJbHICTh PO3pPOOKH KOMII'IOTEPHUX IFOD KAHPI « CUMYJISATODY.

Ilix wac po3rmisay MUTaHHS TEMU OyJI0 JOCII/DKEHO IrPOBHIA PUHOK Ta HOro MOMYISPHICTD Y
TenepinHboMy Haci. [le ouH i3 HallbiTbIIMX HEHTPIB Oi3HECY, KUl MOXKE JOCSITaTh 00CSTIB HiMUX
TpyII KpaiH.

TTpuOyToK yCHIITHUX MPOEKTIB HE3MIPHO BMCOKA, IO TIO3UTUBHO BILTMBAE HA KpaiHy, B sIKiii
3HAXOAUTHCS TOJIOBHUN 0()ic KOMITaHii.

By1o po3risiHyTO BUKOpUCTAHHS iIrpOBHUX JABUTYHIB, 1 BUOIp OyI0 3podieHo Ha Unity.

Ll moBKiLIA T03BOJISE PO3POOIATH IrpH Ha OLIBII HiX 25 pi3HUX IIaTopMax, BKIIOUAIOTH
IrPOBI KOHCOJII, IEPCOHANIbHI KOMIT'FOTEPH, MOOITBbHI MIPUCTPOI Ta IHTEPHET-IIPOTPaMH, Ta 1HIIII.

C-Sharp BukopuctoBye Unity Ui CTBOPEHHS BHYTPINIHBO-IFPOBOI JIOTIKH, TOMY MOBOIO
nporpamyBanHs Oyie C-Sharp.

C-Sharp e 06'eKTHO-OpieHTOBaHA MOBA IPOrPaMyBaHHS 3arajJbHOr0 IPU3HAYCHHS.

ITicnst Toro, sk OyJ0 MPUITHATO PilIEHHS PO BUOIP cepeoBHIa po3poOKH, MU 3BEPHYIIH yCi
CHJIM Ta YBary Ha J0CJIPKEHHS BCIX TEXHOJIOTIH, SIKI MOKYTb 3HaZ0OMTHCS TiJ] 4ac pO3pOOKH Ipu.

Po3rnsiHyTO yei JOCTYNHI BapiaHTH Ta BUAAJIEHO 3 HUX HAWMEHII BAKIJIMBI, 100 30CEpenTH
yBary Ha ocHoBax. [licis aHami3y OCHOBHMX acmeKTiB po3poOky, (okyc OyB 3MIHGHMIl Ha MEHII
3HAYYIII.

3uoBy Oyn10 mepepobneno mian po6otu, wod Bianosigatu 00'eMy JaHuX Ta iH(oOpMmaLi,
OTPUMAHUX 3 LIeH IPOMBKOK 4acy.

Jlaui mounHalOThCs eTarny po3poOKU Ta peaizarlii.

V mepii %k roAWHU CTBOPEHHS, OyJia MOMiueHa 0COOIMBICTb — 1€ 3PYYHICTh Ta YyHHICTb 10
po3po6HuKa. Ha B1acHoMy mocBiji Gyno mociipkeHo, mo Unity oJivH 3 HallKpalyx JBUTYHIB, KM
HE TMOCTYNAETbCSl IHIIMM CEPellOBULIAM PO3pOOKM KOMI'IOTEpPHHUX irop. Bukopucroyroun
KOMITOHEHTHO-OPI€HTOBHUI MMiJIXi/l, CTBOPIOETHCS 3HAYHA YACTUHA MPOEKTY, 10 iICTOTHO JI0TIOMarae
B PO3pOOIII.

3aBasku Drag&Drop intepdeiicy Ta (yHKIiOHATIBHOMY rpadiuHOMY pelakTopy, irpoBHi
IBIDKOK JI03BOJIsI€ OymyBaTu KapTH Ta OO0'€KTH B peaqbHOMY dHaci, IO ICTOTHO IONETHIy€e
HaJIalITyBaHHS Ta PO3POOKY.

[Ipouec po3poOku Ta HaB4aHHs OyB MPUCKOPEHMIT 3aBASKH BeJaMue3Hili 6i0L10Tel acceTiB Ta
IUIATiHIB, SIKi CYTTEBO MOKPALIMIN PO3pOOKy, Ta I00pe BIUIMHYTh Ha KiHIIEBHIA Pe3yJIbTar.
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Yepe3 TpyaHolli MOBH, OynH mpoOieMu B po3poOLi IESKUX OKPEMHUX IHeTaneill, Tak sK
C-Sharp gocuts Baskka MOBa, 4epe3 IO PO3poOKa MEBHUX pedeli CyTTEBO YIOBITEHIOBATACS.

Cunrakcuc C++ HacnigkiB Bif MoBu C. Crioyarky OJHHMM i3 NPUHIMIIB PO3pOOKH OyI0o
36epexxenHs cymicHocti 3 C.

TMapanensHo 3 po3poOKOK OCHOBHOTO TPOLIECY IPH TaKOXK HIIia peaizawis Mozeeit st Hei,
BUKOPHCTOBYIOUH Pi3HI peJakTopH, 30kpema Blender.

ITicist poOOTH 3 MOZEISAMH HIOYANOCS PearyBaHHs JIOKALiii Ta CTpyKTypH rpu. KopuryBanHs
Ta ONTUMIi3aLii iIrpOBOrO MPOLIECY.

Taxoxx movanacst po3poOka iHTepdeiicy Ta 10JaBaHHS 3BYKOBOI YaCTHHU I'PH 31 3BYKOBHMH
edexramu. Inrepdeiic noBuHeH OyTH IHTYEKTUBHO 3pO3YMUINM I IPOCTHM NS KOPUCTyBada, He
BUKJIMKAIOYHU PO3/IPATyBaHHS O4Cil.

3BykoBi eexrn Oynu BimiOpasi 3 BigKpUTHX O0i10/1i0TEK, NOJAHMMH PI3HUMHM KOMIAHIMU
CTapHX irop, 03By4eHHsI KiHO, Ta IHIIMX CTYIIIHUX pOOIT Y BIIKPUTOMY JOCTYIII.

[Ticns mporo ocHOBHUIA (hOKyC 3MICTUBCS Ha 00'€AHAHHS BCIX (BYHKIL 1 IpOLIECIB B €JUHE
LI, peai3zalliio Ta HaJIaroHKeHHs (ByHKIIH TPOSKTY.

ITlin wac po3poOkm Oya0 BHKOPHCTAHO BEIUKY KIJIBKICTh PECYpCIiB, CHJI, TEXHOIOTIH,
010:110TeK, HaBYAIBHUX MaTepialiB Ta IHIMHUX JUKEPET AT pO3pOOKH TpH.

Bynp-skuii IPOEKT MOB's3aHMI 3 PO3POOKOIO irop, 3aiiMae Gararo yacy Ta CUII, yepes Lo Bil
PO3pOOHIKA BUMAraeThesl 3aX0ILIEHICTh Ta 3aL[IKaBJIEHICTb, a TAKOXk 0araro pecypcis.

Byna BukoHaHa Benqmka po0oTa Ha irpoBOMy MABIDKKY Unity Ta BHBYCHHS MOBH
nporpamyBannsi C-Sharp. OTpuMaHO JOCBIX y Po3poOLi irop, CTBOPEHHI BJIACHUX MOJeNeH s
irop, BUBYEHHI HOBHUX MarepiaiiB Ta 0i0NiOTeK Ta 03HAHOMIIEHHS 31 CTOPOHHIMHU TpOrpaMaMu Ta
penakTopamMu

CnHcok BHKOPHCTAHHX JKepe
1. https://ijunior.ru/unity-start
2. https://unity.com
3. https://uk.wikipedia.org/wiki/Unity_(%D1%96%D0%B3%D1%80%D0%BE%D0%B
2%D0%B8%D0%B9_%D1%80%D1%83%D1%88%D1%96%D0%B9)

Hayrosuii kepienuk: 10.M. Bapmauie8coka, KaHO. ekoH. HAYK, 00Y.

A.A. bepecTok

oakanasp, 4-ii pik HA64aAHHA,

cneyianvnocmi 122 «Komn’romepHi nayku»
Vuigepcumem imeni Anvppeoa Hooens, m. Jninpo

PO3POBKA BA3U JAHUX «BUCTABKA KOTIB»

Po3pobka 6a3u manux «BucTaBka KOTIB» € OIHMM 3 BaXJIMBUX 3aBaHb, MOB 3aHUX 3
opraHizaii€o BHCTaBOK TBapuH. ChOTOAHIIIHIN CBIT JyXe 3aJeKUTh B iH(OpMaIlli, ToMy
HAsBHICTb 3py4HOI Ta e)eKTUBHOI 6a3H JaHUX € HEOOXIMHICTIO.

Lleit mpoekT mependadae po3poOKy KOMILIEKCHOI 0a3H JaHMX, sIKa MICTUTHME iH(OpMaIlito
Ipo KOTIB, MO OepyTh ydacTb y BHCTaBLi. ba3a manmux Oyze MicTuTd iH(OpPMALIIO IPO KOXKHOTO
KOTa, fioro nopojy, BiK, CTarb, BJACHUKA, @ TAKOX Pe3yJIbTaTH OLIIHIOBAHHS JKYpI Ta IHIIY BaXJIUBY
iH(popMaLliFo.

IIpoexr «BucTaBka KOTIB» CIpUSATUME ONTUMI3allii TpoLECy peecTpalii Ta opraHisaiii
BHCTaBKH, 3a0e3MeunTh OLIbII TOYHY Ta 3pY4HY 0OpOOKY JaHHX Ta JOTIOMOXKE IiIBUINUTH SKICTh
MPOBE/ICHHS BUCTABOK KOTIB. L{eif MPOEKT Mae BeJMKUI MOTEHINAN IS PO3BUTKY, TOMY IO MOXKe
OyTH BHMKOPHCTaHWII B Oprasizaiii pi3HMX BHCTABOK TBapWH Ta IHINMX 3aXOJIB, TOB’S3aHHUX 3
JOMAITHIMH YTI00ICHIISIMU.
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Po3pobka 6a3n nannx «BucraBka KoTiB» BKIIOYaTHME B ceGe NMPOEKTYBAHHS CTPYKTYpH 0asu
JIAHKX, BUOIP ONTHMANIbHUX 3ac001B 30epexeHHs Ta 00poOKH iH(opMallii, HaIMCAHHS POTPAMHOTO
3a0e3reyeHHs Ui poOoTH 3 6a300 JAHUX Ta iHIIII €Tany PO3POOKH.

OpnHi€ro 3 TOJIOBHUX Mepesar 0a3u qaHux «BucTaBka KOTiBY € 3py4HUii Ta MBUAKUHA T0CTYI
1o iH(popMallii Mpo KOTIB, sSKi OEpyTh y4acTh Y BHCTaBII. 3aBIsAKH IIboMY Oy/e 3abe3reueHa OiibI
TOYHA Ta 3py4YHa OpraHi3ailis BUCTABKH, sIKa 3MOXE 330BOJBHUTH NOTPeOU SK YYaCHUKIB, TaK 1
BIJIBI/lyBayiB.

OxkpiMm Toro, 6aza maHuX Moxe OyTH BHUKODHUCTaHA JUIs MPOBEJCHHS AaHATNITHKU Ta
CTaTHCTHYHUX JIOCII/PKeHb NP0 BUCTABKH KOTiB. Hampukiia, Mo)XHa IIpOBECTH aHall3 BiJ[BIyBadiB
BUCTAaBKM 3a BIKOM, CTAITIO, MICHEM MPOXKHBAHHS TOLIO, INO JO3BOIMUTH PO3POOUTH OimbII
e()eKTHBHY CTPATEril0 MApKETUHI'Y TA NPOCYBAHHS BUCTABOK.

[poext «BucTaBka KOTiB» Moxe OyTH KOPUCHHMM He JIMIIE JUIS OpraHi3alii BUCTAaBOK KOTIB,
aze i ans 6ararboX IHIIMX 3aXO/1iB, IOB’SI3aHUX 3 IOMANIHIMK TBapuHaMu. Hanpukian, 6a3a naHux
Moxe OyTH BHKOpUCTaHA JUIi OpraHizamil BUCTaBOK cobak, KoHeii, nraxis Tomo. Kpim Toro, nana
0aza 1aHux Moxe OyTH KOPUCHOIO JUISl BETEPHHAPHUX KIIIHIK, SIKI MOXYTh BUKOPUCTOBYBATH ii 1715
30eperkeHHs iH(OpMALIii PO CBOIX KITIE€HTIB - BIIACHUKIB JJOMAIITHIX TBAPUH.

Po3poOka 6a3n qaHux «BucraBka KOTiB» TaKOXK MOXE CIPUSITU PO3BUTKY HOBHX TEXHOJOTIH
Ta mporpamHoro 3adesneueHHs. Harpukian, MoxHa po3poOuTH MOOIIBHMI TOATOK, sKuil Oyne
B32€EMOMIATH 3 0a3010 JaHUX 1 JOMOMOXE YYacHMKaM Ta BiJBiJyBauaM BHCTABKU OTPUMYBAaTu
JOCTy A0 iH(popMallii PO KOTIB Ta PO3KJIa/l BUCTABKH, J0JATKOBI MOCITYTH Ta IHIIE.

Hapiitricts Ta Ge3neka iHdopMamii € Qyxe BaXIMBIMU acIeKTaMH IIpU po3poOLi 06a3 JaHuX.
VY npoexri «BucraBka koTiB» Oy/ie Npu/IiieHa BeJlMKa yBara 3aXucTy KOoH(QieHUiiHo1 iH(opMarii,
Taxoi K iH(popMamis Ipo BIACHUKIB KOTIB Ta IHINI NEPCOHANbHI AaHi.

CyyacHi TeXHOIOTIi, 0 MOXYTh OyTH BUKOpHCTaHI HpH po3pobui 6a3m naHux «Bucraska
KOTiB» BKJIFOYAIOTh HACTYIIHI:

1. ba3u maHux: pesuiiiHi, HepelsiiiiHi Ta riOpuaHi 6a3u naHuX. Pensuiiini 6a3u gaHuX €
HANO1IbII MOIMPEHNMH Ta 3pYYHUMU I BUKOPUCTAHHS, OCKUIBKU J103BOJIIOTH 30epiratu AaHi y
BUIVISII TAONUIG Ta JIETKO 3/IMCHIOBATH TMOMUIYK, COPTYBaHHs, (UIBTpAliF0 Ta IHOII omepauii 3
nanumu. Hepensuiiini 6a3u nanux, taki sk NoSQL 6a3u gaHuX, miIXOQATh Uil BUKOPUCTAHHS Y
BHIIAJKaX, KOJHM HEOoOXiJHO 30epiraTi HECTPYKTYpOBaHY Ta HEBIOPSJAKOBaHY iH(opMallio, a
ribpuani 6a3u JaHUX NOEAHYIOTH y cO0I mepeBar pesisiiiHuX Ta HepesiuifHuX 6a3 1aHuX.

2. Be6-nporpamysanns: HTML, CSS, JavaScript, PHP, Python ta immi. Buxopucranas
BEO-TEXHOJIOTIH J103BOJISIE CTBOPUTH 3PYUHMII Ta JOCTYNHMI iHTepdeiic U KOPUCTYBaUiB, KU
MO>KHA BIJKPHMBATH B Pi3HUX Opay3epax Ta Ha Pi3HUX HPHCTPOSIX.

3. ®@peiimBopku: Django, Ruby on Rails, Laravel, Symfony Ta inmi. ®peiiMmBopku
JO3BOJISIIOTh  PO3POOHMKAM IMIBMAIIE Ta €(eKTHBHIIE CTBOPIOBATH BeO-IOATKH Ta BeO-caiiTH,
3MEHIIYIOYH Yac Ta 3y CHILIS, MOTPIOHI UTs HAIMCAHHS KoLy 3 HYJIS.

4. Xwmapni TexHonorii: Amazon Web Services (AWS), Google Cloud, Microsoft Azure Ta
iHimi. BukopucraHHs XMapHHMX TEXHOJIOTiH J03BOJsg€ 30epiraTél JaHi Ta JOJaTKd B XMapi, II0
JIO3BOJISIE OTPUMATH JOCTYI JI0 HUX 3 OyIb-SIKOro Micls Ta 3 OyAb-SKOTO MPHUCTPOIO, KUl Mae
MiKII0OYeHHs 10 [HTepHeTy.

5. MamwunHe HaBuaHHs Ta aHami3 ganux. TensorFlow, scikit-learn, Keras Ta inmi.
BukopucranHsi MalIMHHOTO HAaBYAHHS Ta AHA3Y JaHUX JI03BOJISIE 3/IICHIOBAaTH ABTOMAaTH30BaHY
00poOKy Ta aHali3 JAaHUX, 10 Moxe OyTH KOPHCHUM Y BHIAAKY 300py Ta aHami3y iHdopmaii mpo
KOTIB Ta {X BUCTABKU.

6. MobineHa po3podka: Android, iOS Tta iHmi. Po3poOka MOOUIBHMX [IOIATKIB MOXE
3a0e3MeunTy 3py4yHUH Ta AOCTYNHMI Crnocid B3aeMoAli 3 KOPUCTYBauyaMu, SIKI KOPUCTYHOTbCS
MOOIIbHUMHU TIPUCTPOSIMH.

Jnst po3poOku 0asu gaHux &quot;BucTaBka KOTiB&quot; MOXKHA BUKOPUCTATH pIi3HI
TEXHOJIOT1i Ta IHCTPYMEHTH 3aJeXKHO BiJ 1MoTped MpoekTy Ta BUMOr 0 6a3u jaHuX. OJHaK,
3arTaJbHOI0 METOI0 € 3a0e3MedYeHHs 3PYYHOro Ta edekTHBHOro 300py, 30epiraHHs Ta 0OpOOKH
iH(opMaLIil ITPO KOTIB Ta iX BUCTABKH.
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OmuH 3 MOXKJIMBUX BapiaHTIB - BUKOPUCTAHHS peJisLiiiHoi 6a3m gaHux, Takoi sk MySQL a6o
PostgreSQL. Pensuiiina 0a3a nanux - 1e Turn 0asu JaHuX, A€ JaHi 30epiraioTbesl y BUMVIAAL TaOIHLb
31 3B°s3KaMu MDK HUMHM. Lle 03BOJIsIe BUKOHYBATH 3aIUTH J10 6a3u AaHMX ISl OTPUMAHHS TIEBHOT
iH(popMarii 3 pi3HUX TaOIULb.

Oxpim TOTO, MO’KHA BUKOpHUCTOBYBaTd ORM (00&#39;€ekTHO-pelsiiiiiHe BiJoOpakeHHs), sIKe
J03BOJISIE 3MEHIIUTH KiJbKICTh HAMMCAHOTO KOAY Ta CIPOCTUTH B3aeMOJilo 3 6a3oro maHuX. J{ms
Python moxHa BukopucroByBaru Django ORM, s Ruby - ActiveRecord, a gias PHP - Doctrine
ORM.

Jlnst po3poOku iHTepdeiicy KOpHCTyBaua MOXXHAa BHKOPUCTOBYBard (peiiMBOPKH, Taki sK
Django a6o Ruby on Rails. ®peiiMBOopkH 103BOIIOTH IIBHAIIE CTBOPIOBATU BEO-IONATKH Ta
BeO-caiiTH, 3MEHILYIOYM Yac Ta 3y CHJLIS, MOTPIOHI Ul HAIMCAHHS KOy 3 HYJISL.

XMapHi TeXHOJOrl MOXKYTb OyTH KOpHCHI i 3a0e3neueHHs TOCTYNHOCTI 0asu JaHUX 3
Oyab-5IKOro Micist Ta 3 Oy/Ib-SIKOrO MPUCTPOLO, SIKMI Mae MiAKItoueHHs 10 IHTepHery. Hanpuknan,
MO)KHa BukopucroByBarn Amazon Web Services (AWS) a6o Google Cloud nns 30epiranus ta
00poOKN TaHUX.

Jlnst 3a6e3nedeHHs 6e3Meky Ta 3aXUCTy JaHUX MOKHA BUKOPUCTOBYBATH Pi3HI METOIM, TaKi sIK
) pyBaHHS JaHUX, aBTCHTH()IKALiI0 KOPUCTYBadiB, KOHTPOJIb JOCTYITY Ta iHIII.

OTrxe, TpoekT «BucTaBka KOTIB» Ma€ BEJIMKWI TMOTEHIIAN Ui TOKPAIICHHS OpraHizaii
BHUCTABOK Ta MiABHINEHHS iX sKOCTi. Po3po0ka 6a3u JaHHUX JOMOMOXE MiABUINUTH ¢()eKTUBHICTD Ta
TOYHICTh 00poOKM i1H(OpMAIi, 1110, Y CBOK 4epry, J03BOJUTH 3a0€3MEUUTH BiJBiAyBayaMm Ta
y4YaCHHKAM BUCTABOK OLIBII 3pY4YHUII Ta SIKICHUI cepBic.

Hayxosuii kepisnux: B.M. Kocapes, kano. mex. Hayk, doyexm

€.0. Pe3yn

oakanasp, 4-ii pik HA64aHHA,

cneyianvhocmi 122 «Komn’romephi naykuy»
YVuieepcumem imeni Anvppeoa Hooens, m. Jninpo

PO3POBKA WEB-IVIAT®OPMU IJABOPY ®LJIbMIB 3 BUKOPUCTAHHAM MOBU
HPOI'PAMYBAHHS JAVA

AktyanbHiCTh  po3poOku  web-mutaropMu  mi6opy  (inbMiB 3 BUKOPHUCTAHHSM MOBHU
TporpamMyBaHHs Java Moisirae B TOMy IO, 3a7da4er0 B CYYacHOMY CBITi, /€ 3pOCTa€ KiNbKiCTbh
KOPHCTYBa4iB, SKi BIJUIAIOTh TiepeBary OHJaifH-pecypcam Juisi neperisaay ¢inbmis. Lg miardopma
Moxe 3abesnedntH edekTHBHUU mindip (iIbMIB I KOPUCTYBadiB, IO IPYHTYEThCS HA IXHIX
iHTepecax Ta BrogoOaHHAX. BUKopHCTaHHS MOBM NporpamyBaHHs Java Ja€ 3MOry po3poOHTH
miaropMy, ska Oyae eQeKTUBHOI, MaclTa0oBaHOW Ta OE3MEeYHOI JUIT KOPHUCTYBadiB.
Pesynsrarom po3poOku Takoi IiaropMu € 3pydHHid Ta IHTYITUBHO 3p03yMUIMI 1HTep(eiic, sKuii
J03BOJISIE KOPUCTYBAYaM HIBHJKO Ta 3PYYHO 3HAXOAUTH (IIbMU 32 PI3SHUMH KPUTEPISIMHU, TAKUMHU K
JKaHp, PIK BUITyCKY, aKTOPChbKHI CKJIaj Ta iHmi. TakuM 4mHOM, po3poOka web-rardopmu miadopy
(11pMiB 3 BUKOPUCTAHHAM MOBHU IPOrpaMyBaHHs Java € BaKIMBUM KPOKOM Y HAPSIMKY CTBOPEHHS
BHCOKOSIKICHUX Ta 3pYYHUX OHJIAIH-PECYPCIB IS IEPerisity QijibMiB.

[lpn po3rmaai HMTaHHS TeMH, 5 30CepeAWIacs Ha JOCHUKCHHI TEXHOJOTiH, IIo
BUKOPHUCTOBYIOTbCSL ISl po3poOKky BeO-riardopm. 51 po3risHyla OCHOBHI aclekTH po3poOKH Ha
Java, B ToMy umcii peiiMBOpku Spring, KU IOPEeKOMEHIYBaIN MEHI MEHTOPU.

Cnoyarky Oy/0 yXBaJICHO PiLLIEHHS 1110J10 BU3HAYEHHS IUIaT(GOpMH Ta MOBU IIPOrpamyBaHHS,
Ha sKill po3pobnstumerbcss web. Bike micias oOGroBopenHst si nepeiiuuia Ge3nocepeaHbo 10
CTBOPEHHS 0a3u JaHUX, IJI TOTO W00 3pO3YMITH, IO S Xouy peanisyBaru. Jlist MponucaHHs BCix
MojIeJieit i KOHTPOJIEPiB.

[Ticns Toro sik cTpykTypa 0a3u JaHUX BiANOBiAana MOTPIOHMM BUMoram i Oyau Bei MOTpiOHI
KOMITOHEHTH, sl IPUCTYIIHIIA BXkKe [0 peari3ati.
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Takosx micnst cTBOpeHHs OyJi0 10/1aBaHHs B 043y IaHUX 1 B IPOEKT KIieHT-cepBicy. [Ipornmcani
MOXKJIMBOCTI KITIEHTY CaMOCTIHHO, SIKIIO € GakaHHs POTIOHyBaru/n0aasary (Ginsmu uist 6a3u. byin
PO3IIISTHYTI BapiaHTH peaizarii.

Cnouarky Oyno pimenns B3atu SkinBuild, ane micns BuBuaHHS ocobmuBocteit Spring Boot,
©OyJ10 BUPIIIEHO MPAIFOBATH 3 HUM.

Jlani ke Oyna poGoTa 3 MOAENAMU, KOHTpoJepamu Toio. BukopucroByBana MVC monesns.
BumnpasneHHs NOMUIOK, BUBUSHHS Marepiajly Ha HOBUX €Tarax CTBOPSHHSL.

IloriM s 30cepeamiacs Ha TPONKCYBaHHI Ta J0JaBaHHI (DYHKIi CTBOPEHHS, YMTaHHS,
peaaryBaHHs Ta BHUAAICHHs JAaHuX, ToOTO s peanizoByBasa CRUD-onepariio. A Takox moyana
pospooisitt Web-interface mis ruiarpopmu, Uit KOXKHOT CTOPIHKH 1 00O Bce mparoBaio i 0yio
OB’ A3aH0 3 0a3010 AAHUX TAKOXK.

[lix vac po3poOKM s BUKOPHCTOBYBaJa pIi3HI TEXHOJOrii, BKIodarouu Java, Spring Ta
PostgreSQL. $1 Tako BUKOpHCTOByBalla CHCTeMY KOHTpoIto Bepciii Git, mo6 30epiratu kox Ta
CHIBIPAIFOBATH 3 IHIIMMH PO3POOHUKAMH.

CnHcok BHKOPHCTAHHX JKepe
1. https://spring.io/quickstart
2. https://spring.io/guides/gs/accessing-data-mysql/

Hayrosuii kepienux: 10.M. Bapmauiescoka, KaHO. eKoH. HAYK, 00Y.
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CEKIIIsI: WEB-PO3POBKA TA JIU3AIH

Maryna Chumachenko

bachelor’s degree, 3 year of studying,
specialty 122 “Computer science”
Alfred Nobel University, Dnipro

UX RESEARCH ON THE EXAMPLE OF A UKRAINIAN BRAND

Yakush is a Ukrainian brand of dishes made of tempered glass, the main goal of this brand
was to start working with European countries and the USA audience. The pain point was their old
website, which was made using an old Shopify template. The main desires were renovating their
website and extending the target audience to European countries and customers from the USA.

The research was divided into subsections:

1. Heuristic analysis - based analysis that determines the susceptibility of a system towards a
particular threat/risk using various decision rules or weighing methods. In this step, the old website
was tested to find the main weak points. There were found more than 60 usability problems and
divided into 10 Jakob Nielsen's general principles for interaction design. A lot of problems with the
visibility of system status, user control and freedom, consistency and standards.

2. Interview with the CEO of Yakush (or stakeholder interview in other projects). Our team
prepared questions to know customers’ desires, goals and expectations from this project.

3. Competitor analysis to find Points of Parity (POP) and Points of Difference (POD)
between competitor’s websites. 8 competitors were analyzed, made a general tablet with all POPs
and PODs, and put “1” if that function had been realized on one of the competitors' e-shops, and
“0” if it hadn’t after points were counted and the main list was formed.

POP: the process of making products, personal account, brief information in the header about
special offers (certain delivery conditions when ordering for a certain amount and etc.), you may
also need/like/might be interested function, availability of filters and product sorting, related goods,
shipping/return info, adaptation for the mobile, newsletter subscription, social networks,
instructions for use of products, the section about the company and core values, availability of
contacts for communication.

POD: special offers on the website, "Coming soon" section, share your cart/wish list function,
pre-order/notify me function, last chance tab, lookbook, recently viewed products, online chat,
adding gift note, B2B sales, fast ordering, the section with product news (articles, magazines), sales
selection, adding a product to favourites, field for a promotional code or gift card number,
bestsellers section, language selection, changing market/location.

4. In-depth interview. 8 respondents were interviewed and all pain points, goals and
motivations were found.

5. Survey and questionary. This step was very important, quotative study helped to form the
full list of must-have functions. A Google Forms survey was created and eventually received 91
responses (75 respondents from Ukraine and 16 respondents from the EU and the USA), all specific
percentages and decisions regarding future prototypes will be given below.

6. Personas and affinity, empathy mapping. After analyzing in-depth interviews and
quoting, two personas were formed, but since the main task was to create a website for a foreign
audience, here we will describe only the European-American persona of the client: Lili, 26 years
old, from the Netherlands, Amsterdam, interior designer.

“I am a very creative person, I like this unique decor and incredibly interesting tableware. |
like to present such things to my friends, I use the function of gift wrapping or signing a card,
although sometimes I can do it myself. [ like it when people ask me what to give me as a gift, so |
send them my wishlist from my favourite tableware website. 1 usually use my laptop to order and
pay online, so having a personal account is a benefit. I will most often write to the support online
chat when 1 have any questions. I spend most of my time choosing a product, I need to know as
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much information about it as possible, but it is not always enough, likewise I am interested in
knowing about the brand's attitude to the environment. I am very annoyed with sold-out products,
but in this case, I use the notify me function, but if I have time to wait. | don't want to receive news
from the brand, and I rarely return to previewed products. I have already had the experience of
ordering things from Ukraine, and it was very fine, but now [ don't order things from Ukraine
because I am worried about the current military situation, I am not sure whether my order will
arrive and how long I will have to wait. In general, the cost of delivery has a very strong influence
on the decision to order, when delivery costs more than 10-15% of the goods price, I will refuse the
order.”, Lili.

Motivations: to find the perfect products for her client's homes, to please her friends, and
especially herself; to learn as much information about the product as possible: sizes, colours, how to
use, materials, etc.; high-quality product photos, when there are a lot of them and the photo provides
all the necessary information for purchase; adore free shipping; to know how the brand treats the
environment and what kind of packaging it uses; to create a personal account if she will order
frequently; to know the brand's attitude to the environment.

Goals: to be confident in the order, don't worry about the size or materials; do not spend a lot
of money on delivery.

Pain points: delivery cost; when the website lists products that are out of stock; a small
amount of information about the product; a small number of product photos.

Barriers: Shipping costs are very high in compering with the cost of the goods; there is not
enough information about the product; the desired product is sold out when there is no time to wait
for delivery.

7. User flow and information architecture.

The main user flow: a user appears on the main page of the website, goes to the catalogue,
chooses an item, goes to the products’ page by clicking on the products’ card, learns all information
about a product, adds a product to cart or saves it, goes to checkout or continue shopping, in
checkout user fills all personal information or creates a personal account, after confirming the order,
user can track it via email or via personal account.

Information architecture: header (menu, search, language change, to cart, to saved products,
shipping location); footer (about us, contacts, social networks, shipping/return policy, news letter,
for B2B); main page (header, footer, bestsellers, the latest collections” photos, main banner, general
info, online chat); about us page (brand history, technologies and production process, where to find
us, delivery and payment, contacts, online chat); menu (shop; about us; collections, press, sale);
shop page (product cards, sord and filter by); product page (information about a product, add to
cart, save the product, choose quantity, pre-order, related items, online chat); cart (added items, edit
cart, recently viewed items, order amount, checkout, online chat); account (log in/sign up; profile,
saved products, order history, online chat); checkout (express checkout, contact information,
shipping address, payment, gift wrapping, gift note, promo code field), B2B (photos of projects,
contact form).

8. Prototype. The prototype was made using Figma.

Here we’ll describe why and where put different functions were put to make the most
user-friendly website ever (using only European/American audience statistics, 16 respondents -
100%).

* 50% of the surveyed audience find it important to know the brand's attitude to the
environment, that is why that information was put on the main and about us pages.

* 100% of respondents indicated that they are influenced by the cost of delivery and 31.3%
have fears related to the war situation in Ukraine, directly related to the delivery time. That is why
the free delivery information line was added in the header, on all web pages.

* 42.9% of the surveyed audience use only online chat to contact a brand. That is why online
chat was added, users can contact chat on every web page.
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* 92.9% of the surveyed audience find it important to have sufficient information about the
product (dimensions, colours, materials, conditions of use, warnings, etc.). Also, 78,2% marked it
was important to have a lot of photos of the product. That is why big photos on a product page, and
a lot of information about the product (materials, size, care, warning and delivery information) were
added, additionally. users can see related items to a chosen product.

* 87,5% of the audience is annoyed by the presence of sold-out products on the website.
57,1% of the surveyed audience have already used the function of notification when the product is
available on other sites. The main fear about the notify-me/pre-order function is unclear terms of
delivery. A pop-up window, that introduces the user to the information that the product can be
pre-ordered, was added and also it indicates the approximate waiting time. If the customer agrees,
the product will be added to the cart.

* Only 21,4% of the audience return to previously viewed products very often, but it was
added to the card window and card page, because some respondents while in-depth interviews
mentioned if they saw products, they had viewed before, they would return and add them to their
cart.

* As 64,3% of the surveyed audience mentioned that it is important to be able to add
products to their "favourites" list, the opportunity to save items and the “send the list of saved
products” function were added.

* 35,7% of the audience find it important to have a personal account on the website, it was
added.

* As 50% of the surveyed audience buy tableware and decor as gifts, while checkout they
can add gift wrapping or add a postcard with a special note.

* Also, the very first screen, that meets the user is choosing the location, it couldn’t be
skipped. Additionally, if the user wants to change their location while shopping, they will receive a
pop-up, that their cart will be emptied because of changing location. It is because products’ prices,
main information, delivery costs, and information banners will be different and dependent on the
selected location.

8. User testing. While testing users noted: good website design; availability of photos from
different angles; animation when hovering over product cards; a detailed description of each
product; logical and simple checkout; availability of articles and video production

During the testing process, users commented that the structure of the site is quite convenient
and logical.

Scientific supervisor: S.L. Hrypko, Doctor of Tech. Sciences, professor

O./1. Psaonii

oakanasp, 4-ii pik HA64aAHHA,

cneyianvhicmo 122 «Komn’romephi nayku»
Vuigepcumem imeni Anvppeoa Hoéena, m. Jninpo

PO3POBKA TA IPOEKTYBAHHS CAUTY «APT-TAJIEPES»

Jl1s nocArHeHHs Lineil mpoekTy, HeoOXigHo B noxmami pos3misagaerbcs BapiaHT CTBOPEHHS
BeO-caiiTy, SIKMIi MICTUTHME BEJHMKY KIJIbKICTh IH(opMaIlil PO TBOPM MHUCTENTBA, X aBTOPIB, a
TaKOK JO3BOJIUTh KOPHUCTYBadaM JIETKO 3HaiTH Ta mpuadaru OGaxani TBopu. Ilpu po3poOui caiity
"Aprt-ranepes" BpaxoBaHa crienuQika IiJIbOBOI ayJUTOPii, SKa MOXE BKIIIOYATH SK MpodeciiiHnx
XY/IO’KHUKIB Ta KOJICKLIOHEPIB MMCTELTBA, TAK i 3BMYANHUX JTIOOUTENB MHCTELTBA, SKI XOUyTh
npUAGATH SKICHUIT Ta OPUTiHATBHUI TBIip. JJI HOCATHEHHS METH MPOEKTY 3a0e3edcHa e(peKTUBHY
CHCTEMa NPOAAXKIB, BKIIFOUAOYN B ce0e OIUIary 3a J0MOMOTOI0 PI3HUX IUIATKHUX CUCTEM.

OpHi€elo 3 OCHOBHUX (DYHKIM caliTy € BHCTaBICHHSA XyIOXKHIX TBOpPIB. J{ms 3pydHOCTI
KOPUCTYBauiB CcaiiTy, TBOPH PO3MIIIEHI B Karajuo3i, Jie MOXKHA LIyKaTH TBIp 32 Ha3BOIO, aBTOPOM,
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»kKaHpoM a0 iHIUMHU TlapameTpaMu. Kpim Toro, JoCTyIHa JieTaibHa iH(opMallis po KOKeH TBIp,
BKJTIOUAIOUM OMMC, TEXHIKY BUKOHAHHS, PO3MIp Ta iHII XapakrepucTuku. OKpim Toro, BeO-caiit
"Apr-ranepes" Mae MOXJUBICTh 3aMOBJIEHHS Ta NpUIOaHHS TBOPIB MUCTELTBA 3a JOHOMOIOIO
onnaiiH-popmu. KopucTyBadam 3armpornoHOBaHO KiIbKa CHOCOOIB OIJIATH, TAKUX SIK KPEIUTHI
KapTKH, IJIaTDKHI CUCTeMH Tomo. Takox, Juist 3a0e3redeHHs: MaKCUMallbHOI Oe31eKr Ta HaaiiHOCTi
omepauiif, Be6-caiiT "ApT-ranepes" MOBUHEH MaTH CHCTEMY 3aXUCTY BiJ maxpaiicTBa Ta kibeparak,
a TakoK [IOBMHEH BIANOBIJATH Cy4acCHUM CTaHJIApPTAM 3aXHCTy JIAHUX Ta IPUBATHOCTI
KkopucTyBauiB. Jlna 3a0e3medeHHS MAaKCUMAaabHOI €(EKTUBHOCTI Ta 3pY4HOCTI BHUKOPUCTAHHS,
BeO-caiitT "Apr-ranepes” MOBHHEH MaTH MPOCTUIl Ta IHTYITHBHO 3p0o3yMinmii iHTepdeiic, a Takox
OyTH JOCTYNHUM 3 OyIb-SIKOTO MPHUCTPOIO 3 IHTEPHET-MIAKIIOUSHHSM, BKIIFOYAIOYM KOMII'TOTEPH,
TUIQHIIETH Ta CMapTPOHU.

Ockinbku ~ BeO-caliT  "Apr-ramepess” Mae TPUBEPHYTH YBary MHCTELTBO3HABILB,
KOJIEKIL[IOHEPIB Ta IPOCTO JIHOOWTENIB MHCTEUTBA, Oro JW3aiiH IMOBMHEH OyTH SIKICHUM Ta
npuBabauBuM. OCHOBHUM KOIbOPOM caifty € Oinuil abo CBIT/IMIT KOJTIp 3 AKLEHTOM Ha XyHOXKHI
TBOpH, 110 OyAyTh BHCTaBJIEHI Ha caifTi. Hanpukian, BUKOPHCTaHHS CIpOro, YOPHOro ado IHIIMX
TEMHHUX KOJIbOPIB JUIsi JOHY caliTy Moke OyTH He HalKpalluM BapiaHTOM, OCKIITbKM BOHH MOXYThb
BIBOJIKATH yBary Bii MuCTenTBa. [0JI0BHa CcTOpiHKa BeG-cailTy MicTuTh (oTorpadii XymOKHIX
TBOPIB, Ha3By CalTy Ta WOTO JIOTOTHI. Takok Ha TOJIOBHII CTOPIHII MOXKYTh OyTH BimoOpaxeHi
aKTyaJlbHi HOBMHM MUCTELTBA, aHOHCU MaHOyTHIX BMCTABOK Ta iHIIA LikaBa iH(opmauis. OxpiMm
TOTO, BKJIMBUM acCleKTOM AW3aliHy € IMPOCTOTa Ta 3pY4HICTh BUKOPUCTAHHS caiity. MeHio caiity
MOBUHHO OyTH JOCTYIHHM Ta 3pO3YMUIMM /I KOPUCTYBadiB, I[00 BOHH MOIJIH HMIBUIKO Ta JIETKO
3Haiitn ToTpibHy iH(opmamito. Takoxk, au3ailH caiiTy TOBMHEH OyTH aJaNTHBHUM, TOOTO
I UIAIITOBYBAaTHCh MiJ Pi3HI PO3MIPU €KpaHIB MPUCTPOiB, OO KOPHUCTYBadi MOLIM 3PY4HO
BUKOPHUCTOBYBATH CalWT Ha OyAb-fIKMX HPHUCTPOSIX, BKJIIOYAIOYM KOMITIOTEpH, IUIAaHLIETH Ta
cMapTdoHu.

Po3pobnennii cailT Mae 3py4HuWii Ta IHTYITHBHO 3po3yminmii iHTepdeiic. Bin no3Boisie
KOPHCTYBa4aM JIETKO KyIyBaTH Ta IPOJABATU TBOPU MUCTELTBA.

VY J10moBii pO3IIISIHYTO MHTaHHS CTBOPEHHS Ta po3poOku caiity. Byna mocnimkeHa minpoBa
ayJUTOPIs, HOMUT Ta NPAKTUYHICTb CTBOPEHHS caiiTy «ApT-I'anepes», B 0CHOBHIIl YacTHHI po6OTH
MPOBO/IMJIOCH TEXHIYHA YaCTUHA PO3POOKHU CalTy.

CnHcoK BHKOPHCTAHHX JKepe
1. "Learning Web Design: A Beginner's Guide to HTML, CSS, JavaScript, and Web Graphics"
1. Hipgpeneccep. /
2."The Principles of Beautiful Web Design" 1. birrc. / 3."Responsive Web Design" aBropa
€. Oping.

Hayxosuii kepisnux: B.M. Kocapes, kano. mex. Hayk, ooyexm

K.B. lllep6ak

oakanasp, 4-ii pik Ha64aHHA,

cneyianvnicmo 122 «Komn’1omepni nayku»
Vuieepcumem imeni Anvppeoa Hooens, m. Jninpo

PO3POBKA CAITY IT'POBOI KOMIOAHIT

Po3po6ka caiity irpoBoi KOMITaHii € CKJIaIHUM Ta OaratoeTarHIM IPOLECOM, [0 BUMArae Bij
PO3poOHUKIB GaraTo 3HaHb TA HABUYOK. Y JOKIaAl OyJI0 IPOIEMOHCTPOBAHO €TANU PO3POOKHU CallTy
3 BUKOPUCTAHHAM Cy4aCHHX T€XHOJIOTil Ta METOMIB.

Ilepmmm eranoM po3poOKH € aHaii3 MpeJMeTHOT ofacTi Ta BUBYEHHS aHaioris. Ha npomy
erami Oyl0 BU3HA4YCHO KIIOYOBI (ByHKIII, SIKi NMOBMHEH MaTH CaiiT irpoBoi koMmaHii Ta Gylo
TIPOBEJIEHO TMOPIBHAJIBHUI aHaNi3 3 IHINUMHU caliTaMu B Il cdepi. B pesynbrari Oynu BU3HaYEHI
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OCHOBHI TlepeBary pi3HUX aHAJIOTIB Ta BU3HAYCHI HAMKpaIIl MPaKTUKK JUIs pO3POOKH MailOy THEOTO
cairy.

JlpyruM eraroMm CTajlo MOJIENIOBAaHHS Ta IPOEKTyBaHHs caiity. Ha upomy erarmi Oyio
CTBOPEHO TEXHIYHE 3aBJAHHS, B SAKOMY OyJIM OMUCaHi BCI BUMOTH H0 ()YHKIIOHAJIBHOCTI CalTy.
ETan Takox MICTUTH OITKC POOOTH CYTHOCTEH, iXHilf PUHIMIT POOOTH Ta B3a€MO3B'SI30K 3 THIIMM
(yHKIIOHANOM CaiiTy, TakuM sSK B3a€EMOJis KOPHCTYBAJIbHULBKOTO IiHTep(eiicy 3 TEeXHIYHOIO
YAaCTUHOIO CAlWTy Ta XMAPHUMH TEXHOJOTIAMM, a TakoXk Oyju OInpalbOBaHI KOHLENTH JU3aiiHy,
iHTepdeiicy MaiiOyTHbOro caifTy Ta 0a3 JaHMX IS HEPEeBIPKM TEXHIYHUX MapaMeTpoB i BUMOT
LI0/I0 TOTYKHOCTEH calfTy. 3aBJUIKM MM eTaraM CTajo MOMJIMBUM BU3HAYUTH CTPYKTYpY caiiTy Ta
PO3pOoOUTH IPOTOTHIL.

3a pesynpraraMi MUHYJIAX JOCIIDKEHb OyJIM CTBOPEHI yCi HEOOXiJHI IOYaTKoBl JaHi i
KOHIIENTH, 10 JO3BOJIUIO PO3MOYATH eTam po3poOKu i TecTyBaHHA caiity. Ha mpomy erami Gymo
peaji3oBaHO BCi BUMOTH J0 (PYHKIIOHANBHOCTI, Au3aiiHy Ta iHTepdeiicy. Byno BukopucraHo
CyyacHi TEXHOJIOTii Ta Meromu Juisi 3a0e3neveHHs] HaiBUIIOl skocTi caifty. Jlins po3poOku
BUKOPHCTOBYBaJMcs Taki TexHomnorii, sk HTML, CSS ta JavaScript, a Takox (ppeidMBOpKH, 30KpemMa
Django ta Express JS. Jlng mocsTHeHHS Iiiyiell NMPOEKTY 1 TOKpAIIEHHS Mpare3 aTHoCTI Ta
TMOJHIIIIEHHS Bi3yalbHOTO CTaHy caifTy Oylao HMpOBEACHO TECTYBAHHS, sSKe JO3BOIWIO BUSBUTH Ta
YCYHYTH BCi MOYKJIMBI TIOMUJIKH Ta HEJOJIKH.

Po3pobnenmii y mpomeci maHoi poOOTH caiiT irpoBoi KOMIaHIi OTpHUMaB IHTYiTHBHO
3pO3yMUINIA 1 MPUBITIMBUIA U3aiiH, 110 JaCTh 3MOTY KIHLIEBOMY KOPUCTYBAu€Bi IIBU/IIE OCBOITHCS
1 3BHKHYTH JI0 HOBOTO caifty. byna nmpoenena po6oTa o0 MOKPALIECHHS 3aXUCTy CAMTy, [ IIbOTO
JI0 caiiTy Oy/iW MiJKIIFOYeHi MpoTokoiu 3axucty Bix DDoS arak a takox (opma Juis peectpartii
KopHCTyBaua. Peani3oBanuii Ha caifTi (yHKIIIOHAT, B CBOIO YEPry, AACTh 3MOTY KIII€HTY LIBHIIE
3HAITH Tpy, AKa HOTo IIKABUTb, i Ji3HATUCA BUYEPIHY iH(OPMAIiO Mpo Hel, JojxarH ii 10 CBOTo
KOILIMKA 1 IIBU/KO T 3pyYHO MPOBECTH OILIATY.

Takum 4MHOM Y JOTIOBiJI PO3IVISIHYTI YCI acleKTH CTBOPEHHS calfTy irpoBoi kommaHii. byin
MpOaHaNi30BaHi OCHOBHI KOHKYPEHTH Yy 3alporoHOBaHii cdepi 1 0coOIMBOCTI cepBiciB Ta caliTiB
SIKI BUTIZTHO BHAUISIOTH IX HA T IHIIMX BUPOOHMKIB I'POBOTO KOHTEHTY, IO JJO3BOJIMJIO BUSBUTH
HAINPSMOK PO3BUTKY 1 (DYHKLIOHA KU HEOOXiJHO PO3POOHTH AJIs 3aTyYeHHS MaiiOy THIX KIIEHTIB
Ha caiit. byno po3po0ieHo TexHiuHe 3aBJaHHs, CIPOEKTOBAHUM JU3aiiH Ko 1 MakeT Maiiby THHOro
CaiTy.

Ilin6uBaroun MixcyMOK, B MepIIifi wacTwHi poGoTm Oyiu MpoBeseHI yci HeoOXimHi
JOCITI/DKeHHST 1 aHaii3W, OyJM CTBOPEHI Mepili MpPOTOTHIHM 1 IUIAHH PO3POOKH TOAAIBIIOro
MPOIYKTY. Y IpYTiii ke YaCTHHI, B CBOIO YEPry, CTBOPIOEThCS MPAKTHYHA pealizamis caifTy irpoBoi
KOMIIaHi1 Ha OCHOBI TIONIEPEIHIX A0 CIIKEHb TEOPETUIHOI YaCTUHH.

Cnucok BHKOPHCTAHUX JKepelt
1. Menenux P. A. [lporpamyBaHHs BeG-3acTocyBaHb ((ppoHT-eHa Ta Oek-eH1)/ P. A. MenbHuK.
— Bun-so JIbBiBchKkoi momitexnikm, 2018. — 248 c.
2. Aoam Kpym, ®peoepix [oconcon, Coding HTML CSS JavaScript Made Easy. Web, Apps
and Desktop / Bug-so Flame Tree, 2016. — 256 c.

Haykosuii kepisnux: B.M. Kocapes, kano. mex. Hayk, doyenm
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O. Minenko, I. CMupnon

Oaxanaspu, 1-if pik HaBIAHHS,

crietiabHOCTI 122 « KoM toTepHi Hay K
VuiBepcuret iMeHi Anbpena Hobemns, m. [{Hinpo

PO3POBKA CANTY MPUTYJIKY JIIs1 TBAPUH: 3ATAJIBHI BIZIOMOCTI

Temol0 TaHOTO MPOEKTY € po3podka BeO-moAarkiB s OnaromiiHUX (POHIIB Ta MIATPUMKH
VYkpainu, a came po3poOka OnaroJiifHoro caifTy [Uisi TBApHH, Ha SIKOMY JIFOJM MOIIIM O 3HANTH BCIO
iH(opmarito, ska ix nikaBuTh. OCHOBHI 3aBJAHHS PO3POOKH: MOIIyK iH(oOpMAaLil 100 TBApuH,
3I1CHEHHSI JJOHATY JUIS IPUTYJIKY, BUOIp TBapUHM, 3/1a4a TBAPUHM, sKiii ToTpiOHA J0roMora Ta iH.

Jlnst po3poOku caiity Oyau Bukopucrani TexHonorii: HTML, CSS, JavaScript, WordPress ta
PHP. Po3ristHeMo O1iIbI1 JIOKJIaIHO.

HTML (HyperText Markup Language) - 1 MOBa pO3MITKH, SKY BUKOPHCTOBYIOTH I
CTBOpeHHSI cTarmyHuX BeO-ctopiHok. HTML BHKOpHCTOBYETbCS UISt CTBOPEHHS CTPYKTYpH
BeO-CTOPIHKHM, TOOTO BU3HAYEHHS PI3HUX €JIEMEHTIB Ha CTODIHI, TAKUX SIK 3aroJIOBKH, aparpadu,
TabmMII, 300paKeHHS Ta ITOCUITaHHS.

CSS (Cascading Style Sheets) - 11e MOBa CTHIIB, SIka BUKOPHCTOBYETHCS JUIS BiIOOpaKEHHS
BeO-cropinok. CSS BuxopucroByeTses mnst odopmiaeHHs HTML-eneMeHTIB, TakUX SK KOJbOPH,
mpUQTH, PO3MIPH Ta MEXI, a TAKOX JIUIS PO3MIIIECHHS eJIEMEHTIB Ha CTOPIHIII.

PHP (Hypertext Preprocessor) - 1ie ckpunToBa MOBa NMPOrpaMyBaHHs, Ky BUKOPHCTOBYIOTH
JUISL CTBOPEHHS JMHamMidyHuX BeO-cropiHok. PHP BukopucroByerbes g 300py maHux 3 ¢opm,
CTBOpEHHS 0a3 AaHUX, BIANPABKH €ICKTPOHHOI HOIITH Ta 6araro iHIIoro.

WordPress - 1e cucrema yInpaBiHHS BMICTOM, Sk BHMKOPHCTOBYETbCS JUISL CTBOPEHHS
BeO-caiiti Ta 61oriB. WordPress 3a6e3neuye 3py4nuil inTepdeiic Uit 1oqaBaHHS, peJaryBaHHs Ta
BHJIQJICHHS BMICTY Ha BeO-CaidTi.

JavaScript - 1e CKpHNTOBa MOBa MPOTPAMyBaHHS, SIKA BUKOPUCTOBYETHCS IS CTBOPEHHS
JMHAMIYHUX e()eKTiB Ha BeO-cTopiHKax. JavaScript BUKOPHCTOBY€ETHCS JUIsl CTBOPEHHS B3a€EMOJIII 3
KOPHCTyBadeM, epeBipku (opm, aHiMaLii Ta 6araro HIIOTO.

JluzaiiH caiity OyB cTBOpeHHMii 3a JOIIOMOror0 BeO-1u3aiinepa Figma.

Figma - ne ommaiiH-IHCTpyMEHT &I Au3aiiHy Ta NPOTOTHIYBaHHA BeG-iHTep(eliciB Ta
MoGiIbHEX fofaTkiB. Figma 3a0esnedye 3pyqHuit iHTepdeiic Ut CTBOPEHHS MAKETiB, IPOTOTHIIIB
Ta CIUILHOT POOOTH 3 IHITMMHU YYACHUKAMU MTPOCKTY.

Caiit nosuHeH OyB BUKOHYBATU BECh (BYHKIIIOHAN, SIKMiT OyJI0 HAlaHO B TEXHIYHOMY 3aB/IaHHI.

Takoxk, HEOOXiTHO CTBOPUTH TeJerpam-00T Ha Ty camy TeMy, SIKMii IOBUHEH IpallfoBaTH B
mapi 31 CTBOpeHUM caifToM. 711 oro po3poOKU BUKOPHCTAHO KOHCTPYKTOp robotchat.io.

RobotChatlO - me iHCTpYMEHT s CTBOPEHHS 4ar-O0TIB, SKUIl JI03BOJSIE PO3POOHUKAM
CTBOPIOBATH Ta HAJAIITOBYBAaTU 4aT-00TiB Ge3 HEOOXiTHOCTI mucaru ckiagHuii koa. RobotChatlO
Hajae iHTepdeiic Uil CTBOPEHHS CKIIAJHHUX [iaJJOTOBUX CHCTEM, SKI MOXYTb B3a€EMOJISITH 3
KOPHCTYBaYaMU y DEXHMI PEAJbHOr0 4Yacy. [HCTpyMEHT MiATPUMY€ IHTerpamilo 3 pi3HHUMH
miarpopmamu st yar-6otiB, Takumu sk Facebook Messenger, Slack, Telegram Ta inmi. 3a
gonomoroto RobotChatlO moxHa cTBOpUTH 4aT-00Ta 3 PI3HOMAHITHUM ()yHKIIOHAIOM, TAKUM SIK
00poOKa 3aMOBJICHb, 3aTUTIB Ha IH(OPMAIlit0, aBTOMAaTU4HAa BIANOBIIb HA IUTAHHS Ta 1HILII.

[Ipoext GyB po3po0ieHuii BiMOBIHO TEXHIYHOTO 3aBAAHHS 3 BUKOHAHHSAM BCIX MOKJIAICHUX
Ha HBOTO (DYHKIIil, B TIOJJAJIBIIOMY IIPOTIOHY€THCS TIOJIIIIUTH POOOTY Tenerpam-00Ty.

Haykosuii kepisnuk: 10.M. Bapmauie6coka, KaHo. eKoH. HAYK, 00Y.
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