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CEKIISA: MATEMATHUYHI METOJIY, MOJEJII TA IH®OPMAIIIMHI
TEXHOJIOI'TI BEKOHOMIIII

1.0. Kynpisinos

Mmazicmpanm, 2-ii pik HA8UAHHA,

cneyianvnicmy 122: «Komn'tomepni naykuy
Yuisepcumem imeni Anvghpeoa Hobensa, m. /[ninpo

CTATUCTUYHI METOJM TA METOJI HEYITKOI MATEMATHUKH B YIIPABJITHHI
SAKICTIO TPOJYKIIII

VY 3B’s3Ky 3 mparHeHHsM YKpaiHM CTaTh TMOBHOINPABHUM WiE€HOM €Bpocoro3y mpobdiema
MEHE/PKMEHTY SKOCTI MPOAYKIii Halyla BaXKJIMBOTO 3HAYEHHA Ui BITYM3HSHUX IiANPUEMCTB,
OCKIJIBKY TOB’s13aHA 3 3aBOIOBAaHHSIM PUHKIB €BPONEHCHKUX KpaiH.

Crin 3a3HauMTH, IO ICHYIOYI METOAM KOHTPOIIO SKOCTI (PaKTHUHO € «KOHCTATyIOUUMUY,
OCKITbKM B TIEPEBa)XHIH OUIBIIOCTI BHIMAJAKIB BOHM HE B 3MO31 BHUSBHUTH TJIMOMHHI TIpOLeCH
BHUPOOHHMIITBA, AKi MPU3BOIATH (200 MOXKYTh MPU3BECTH) JI0 MOTIPIIEHHS SKOCTI mpoaykmii [1].

Haranaemo, 110 sikicTh Oyab-sIKO1 MPOIYKIlli BUBHAYAETHCA CTYIIEHEM BUKOHAHHS BHUMOT, K1
70 Hel BUCYBaIOThCS. AJle mpobiemMa KUTbKICHOT OLIHKU SIKOCTI Ma€ MEBHY CKIIAJHICTh 3 HACTYITHUX
MPUYMH, & caMe: CKJIAJHICTh OTPUMAaHHS BUXIJIHUX OLIIHOK YaCTKOBUX MOKA3HUKIB, MOB’SI3aHUX 3
SKICTIO, Ta HEOOXITHICTh 3aCTOCYBAaHHS €KCIIEPTHHUX OIHOK JO JACSIKUX 3 HUX; SIKICTh € MOHSATTSIM,
SKE HE Ma€ MEeBHOI KUIbKICHOI XapakTepucTuku. [lepepaxoBaHi acliekTH CBIiYaTh MPO HEJOCTATHE
BUKOPHUCTAHHS JIMIIE TJIXOJIB, SKI 3aCHOBaHI BUKIIOYHO Ha METOJax Teopii WMOBIPHOCTEH Ta
MaTEeMaTHUYHOI CTaTUCTHKHU.

Buxozs9u 3 BUKIIaIeHOTO, HAMH 3aIIPONIOHOBAHO TPUPIBHEBY i€papXiuyHy CXeMy JUIs ONTUCAHHS
HEYITKOT MHOXUHH <«GIKICTh TPOAYKI», B sIKii 3a3Ha4eHO ii OCHOBHI CKJIaJ0BI YacTHHH. Sk
THCTPYMEHT JOCIIPKEHHSI HAMU BUKOPUCTAHO MOEHAHHS HU3KU CTATUCTUYHUX METO/IIB Ta METO/IIB
HEYITKOT MaTeMaTHKH [2], 110 CyTT€BO MOKpALIWIO piBeHb OOPOOKM YHCIOBOI Ta HEYHCIOBOT
1H(popMallii B X0/I1 ONpaItoBaHHs M00y10BaHOT MOJIEII SKOCTI.

Ha koHKpeTHOMY NpHUKJIaal MPOJEMOHCTPOBAHO MOKJIMBOCTI 3alpOIIOHOBAHOTO MiIXOAdY, a
came, SIK 3HaXOJIUTH arperoBaHui MOKa3HUK JOCIIIKYBAaHOT HEUITKOI MHOKUHH «SKICTh MMPOIYKIII».
BiH mizpaxoByeTbcs 3a JOMOMOIOI0 MOOYAOBAaHOI l€papXiuyHOi CXeMH 1 € 3HaueHHAM (YyHKIl
HAJIC)KHOCT] JUIsI BKA3aHOI HEWITKOI MHOXHHH. TakoX TIOKa3aHO, SK ONEPYyIYHd OTPHUMAHOIO
iH(popMalli€r0 MOYKHA BU3HAYUTHU IIJISIXU MiIBUIIEHHS SKOCTI IPOAYKIII.

[IpakTr4yHE 3HAYEHHS OTPUMAHUX PE3YJIbTATIB IMOJISATAE B 3AATHOCTI BYACHO BUSBIISITH «CIa0Ki
MICIIS» B CUCTEM1 MEHE/PKMEHTY SIKOCTI Ta MPUIIMATH ONEePaTUBHI PIllIEHH 100 X YCYHEHHs, THM
caMHM BHpINIyIOUM MpoOJeMH, II0 BHHHMKAIOTh Yy BHPOOHHYOMY Iipoleci 1 mpsimo abo
OIIOCEPEIKOBAHO MOXKYTh HEraTUBHO BIUIMHYTH Ha sKicTh. s peamizamii onmucaHOro migxomy
po3po0ieHe BiIMOBIIHE ITporpamMHe 3a0e3neueHHs Ha MOBi Java.

Ha Hamy nymKy, BUKOPHCTAaHHS HayKOBO-OOIPYHTOBAHOI METOJOJIOTII JUIs OLIHKH Ta
YIOPaBIIiHHA SKICTIO MPOJYKI(T € KPOKOM BIIEpE] y CTBOPEHI €(eKTUBHUX CTpaTerii Al PO3BUTKY
MiIpUEMCTBA Ta 3a0e3meueHHi Horo CTIHKOCTI Ha PUHKY.

Cnucox BUKOPUCTAHUX J3KepeJ
1. CraTtuctuyeckue MeTObI MoBbIIIeHUsT kKadecTna: [lep. ¢ anrn. / [lox pen. X.Kymd. — M.:
®dunance! ¥ cratuctuky, 1990. — 304 c.
2. B.A N6parumoB “DieMeHTHl HedeTKoi MaTeMaTuku”. A3ep0.roc.HedTsH.akax : baky, 2010.
39%4c.
Hayxosuii kepienux: C.b. Bakapuyk, 0-p ¢hiz.-mam. Hayk, npoghecop



B.C. Jlyxanin

acnipanm, 1-ii pik Haguanns,

cneuyianvnicmo 124 «Cucmemnuil ananiz

Xapkiscokuil HayionanbHUil yHigepcumem paodioereKkmponiku, m. Xapkie

JOCAIKEHHA HECTIMKOCTI OJJHOT'O BUY CUCTEMHU JIOTKA-BOJIBTEPPH
I3 3BbYPEHHAM

VY wiif po6oTi 0yJIO TPOMOJIETHOBAHO MOBEIIHKY CIIBICHYBaHHS JBOX O10JIOTTYHHMX MOIYJISIIII
TUIY «XMKAK-KEPTBay, Ky 1€ Ha3uBaroTh Mozaesto Jlotku-Bonereppu. Taka Ta Oinbin ckiaaHi
cucTeMu Oy po3po0iieHi Ha mouaTky XX cTONiTTs itamiiicbkum MaTeMatrkoM B. BonbTeppa. Moro
IPYHTOBHI JIOCIIJDKCHHSI 3allOYaTKyBalld TeOpil0 OIOJIOTIYHMX NOMyJsAlii, abo Tak 3BaHy
MaTeMaTHYHY eKoJIorito [1].

3a neit yac 3’SBUIIOCH JEKUIbKA OUTBII JAETAIBHUX MOJENEH €KOCHCTEM i3 3HaYHO OLIbIIO0
po3MipHicTIO. BoHOYAac, HOBI Ta 1HKOJIM HECIOiBaHI €(heKTH MOXYTh BUSBIISTUCS B HaBITh TaKUX
BiTHOCHO MPOCTHX MOJIEIAX, SIK piBHSHHA JloTKH-BonbTeppu. Pe3ynbraTit KOHKYpPEHTHOI B3aeMOIii
Cy0’eKkTiB B OOMEKEHOMY CEpEIOBHUIII MOXYTh MaTH 3aCTOCYBaHHS, KpIM €KOJIOTii, TakoX B
MaKpOCKOHOMIIII, TOCIIIKSHHI oTepalliid Ta Teopii qudepeHIiabHAX irop.

Ha ocHOBIi cuctemu Takoro THIY pO3IIISAIAEThCS MOBEAIHKA AUHAMIYHOI CHCTEMH MPHU Pi3HUX
30ypeHHsx. O0’€KTOM IOCITI/KEHHS € TPOLEC JAWHAMIKU CIIBICHYBaHHS IMOIYJIALINA <OKEPTB» Ta
«XWKAKiB» B CEPENOBHUIIl X ICHYBaHHA NpHU NEpioAWYHIA 30BHIMIHIN B3aemoxii. [Ipeamerom
nociipkeHHs € moeni JIoTku-Bonbreppu 13 30ypeHHsM.

JlonenaBHa AoCHiKEHHS e(eKTy HECTIMKOCTI pyXy B J€TEpPMIHOBAaHUX HENIHIMHUX CUCTEMax
HE BUKJIMKAaB IHTEpeCy B paMKax Teopii KIacMYHOI MEXaHiKM Ta Teopii KonmBaHb. Temep me
npenacraisie GyHIaMEHTalIbHE Ta MPUKIIaJHE 3aCTOCYBaHHA. B HaykoBUX poOoTax po3risgaroThCs
TEOpETUYHE OOTPYHTYBAHHS PE3yJbTATIB PO3PAXyHKY PO3IIIALYBaHOI Mozemi [2], MocTimKyroThes
MOJKJIUBI CIIeHapii Iepexoy O XaOTUYHOTO PyXy B TAKUX €KOJOTIYHUX cUcTeMax uepe3 Oidyprarrii
[3]. Hocmimkenuss moxmeni Jlorku-Bosnbreppu Ta ii y3araJbHEHHS HIMPOKO 3aCTOCOBYIOTHCS B
poboTax 3 6107I0Tii, €KOJIOTIi Ta eKOHOMIKH, HAITPUKIIA] B [4] MOKa3aHo, 110 Micis HE3HAYHHUX 3MiH B
TpoiuHil (HyHKIIIT, MOJENb aJJIEKBATHO OMUCYE B3a€EMO/III0 CEKTOPIB BUPOOHUIITBA Ta MOCTA4YaHHS.

Teopis mepenbauae, M0 32 HASBHOCTI MEBHUX THIIB 30BHIIIHBOI B3a€MOJIl Ha CHUCTEMY 3i
CTOPOHH 30BHIIIHBOTO CEPEIOBUIIA, 11 CTIHKICTh MOXKE MOPYIIYBAaTUCA 1 pyX MOXe OyTH SIK ONTUCaHUI
KBa31BUIMAIKOBUH [5].

UucenbH1 €KCIEPUMEHTH 3 MOYATKOBOKO 1 TPAaHCPOPMOBAHOIO CHUCTEMaMH TMOKa3yHOTh, IO
HEBEJIMKUN 3a aMIUTITY/I0I0 MEepioANYHUN BIUIMB HAa MOMYJIALII0 MOXE MPU3BECTH A0 XAOTUYHOT
NUHAMIKHA CUCTEMH.

[TpuknaaHe 3Ha4eHHS pOOOTH IOJIATAE B TOMY, III0 OTPUMaHI B Hil pe3yslbTaTH JO3BOJISIOTH
MPOTHO3YBATH BIUIUB 30BHIMIHIX YAHHHUKIB Ha €KOJIOT149HI CUCTEMH.

Posrisinemo exocrcteMy 3 2 BUIIB:

1) «kepTBU» — 3a BICYTHOCTI XM>KAaKiB MOXKYTh HEOOMEKEHO PO3MHOKYBAaTUCS;

2) «XMXKAKI» — PO3MHOXKYBaHHS 00MEKeHE KUTBbKICTIO )KEPTB.

Braxaemo, 1m0 yncenpHICTh 000X BHIIB JIOCTATHRO BEIHKA 1 3 4aCOM 3MIHIOETHCS 0€3 PI3KUX
KOJIMBaHb.

Hexaii TexHorensi, kiiMaTu4Hi abo OionoriuHi (akTopu CHPUUMHSAIOTH MEPIOJUYHY 3MIHY
a0COJIOTHOI Ta BIIHOCHOI IIBUIKOCTI BUMUPAHHS XHUXKAKiB:

OIX—rx VXY

= =X — Xy,

dy
a=—S(t)y+y2xy+ncos§2t.



n . . .
Tyt S(t)zS(l+—COSQt); r,s, 7, ¥, — JOIaTHi KOHCTAHTH; X — KiIbKiCTb 3KEPTB; Y —
S

KiIbKIiCTh XWkakiB; X, Y[ 1; Q —vacroTa nepioguunux 30ypeHs, OJIM3bKa 10 YaCTOTH I'PAHUYHOTO

UKy 6e3 30ypeHsb.

[Ipobnema momsirae y HOCHIIKEHH] MOBEIHKA CUCTEMH , IO XapaKTEePU3YEThCs OIU3bKICTIO
nepioay IUKIIIB HE30ypeHO1 CUCTEMH Ta TEPioy 30ypeHHs HEaBTOHOMHOT IPAaBOT1 YaCTUHH.

[ToBeninku cucremu pociixyeTbes pu t11 0.

Jlnst aBTOHOMHOI cucTemH, 1o Bianosigae (1), mpu N=0 MOXHAa OTPUMATH HETPHUBIAIBLHUIMA
CTaH PiBHOBAru

S r
Xo=—, Y, =—.
e 7

[Mepeiinemo 1o nonsipHux koopauHar. Tyt p., w. — OldypkauiiiHi 3Ha4YEHHS 3MIHHUX O, ¥/ ;
37 . . . ..
w. €| 7, 2 ) Bimomo, mo xapakTepuCTU4HI TOKAa3HUKH amnepioAUYHUX PO3B’SA3KIB MAaIOTh

HaCTynHHﬁ BUIJIAA:
* = —4p" siny, cosw. (cosw. —sinw. )—nsin® . cosw.,
A p siny. cosy. W 72 Y. COSY.
> =4p"siny, cosy. (Cosy. —sinw. )—nsin? ., cosy..
P’ siny. cosy. (cosy 7 Y. COSy.

3rigHo 3 Bupasamu (2) 4, A, MOXyTb MaTu NPOTHIEKHI 3HAKM 1 TOINI CHIHATypa

)

XapaKTePUCTHYHUX IMOKA3HUKIB PO3B’SA3KIB MaTHMe BHTISAA «—», «0», «+». Takum duHOM,
0i¢ypKallisi BHOCUTh, BHACIIJJOK NOPYIIEHHS CUMETPii, aCUMETPII0 B CTPYKTYPY XapaKTEPUCTHUHUX
MOKa3HHKIB, a Pa30M 3 HEIO HECTIMKICTh Ta «BTPATY» TPAEKTOPIii HA HECKIHYEHHOCTI.

Ha pucynky 1 HaBeneHi pe3yJbTaT YMCEILHOTO MOJCIIOBAHHS, 10 MiATBEPIKYIOTh BTPATy
crifikocti rpannuHoro mukiny npu N=0,15 & =7, =0,1. YncenbHuii po3B’s30K MOKa3ye, MIO

aMIUTITy1a KOJIMBAaHb 3MIHIOETHCS HEPETYJSIPHO 1 Mae TEHICHINIO 10 HEOOMEKEHOro 3pOCTaHHS
pa3om i3 30iIbIIeHHM 1.

- ! !
180 280 380 t
Puc 1. Po3p’sa30k 1s «xepTB» B Mozedi (1)

OTxe, MOCHIIKEHHS MiATBEPKYIOTh, 10 HABITh JOCUTh MPOCTI MOJAENI €KOCHCTEM MAaIOTh
HECTINKICTh y BHIJISII YYTIIMBOCTI JI0 MAJIMX 30BHINIHIX 30ypeHb. KpiM ekoorii, pe3yibTaTi TaKoX
MOXXYTh OyTH 3acTOCOBaHI 1 B MAaKpOEKOHOMIIll TP JOCTIKEHHI KOHKYpeHIii cy0’eKTiB
€KOHOMIYHOT JisJILHOCTI.
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PO3POBKA JEIEHTPAJI3OBAHUX JOJATKIB (DAPP)

IMocTanoBka nmpodaemu. JlenenrpanizoBani nqogarku (DApp) € iHHOBAIIHHUM ITiIXOA0M J10
PO3pOOKH IMPOrpaMHOro 3a0e3NeueHHs], SIKUM IPYHTYeTbCsl Ha TexHosorii Oiokueitny. DApp
J03BOJISIFOTh CTBOPIOBATH JOJATKH, IO TPAIIOIOTh 0€3 HEHTPAILHOTO KepyBaHHs, 3a0e3Meuyr0un
MPO30pPiCTh, O€3MeKy Ta CTIHKICTh A0 neHsypu. Omnak, po3poOka DApp Mae cBOi BUKIMKU Ta
0COOJIMBOCTI, SIKI HEOOXITHO BpaxoByBaTH. Y i pOOOTI BUCBITIIOIOTHCS KIFOUOBI ACICKTH
PO3pOOKH JICIIEHTPATi30BaHKMX JOJIATKIB Ta X POJIb B CKOHOMIII.

Bukiag ocHoBHoro marepiaiay. JlenentpanizoBani gomatku (DApp) € HOBUM KiacoMm
MPOrPaMHUX AOJATKIB, SKi IPALFOIOTH Ha OCHOB1 TEXHOJIOT11 OJIOKYEHHY Ta JeIeHTPaTi30BaHUX peer-
to-peer mepex. Ha BinMiny Bia Tpaauuiitaux mporpam, DApp He MarOTh €IMHOI TOYKH BiJIMOBH YH
[EHTPATI30BaHOI BIaJU Ta IEMOHCTPYIOTh BIACTUBOCTI JACLIEHTpati3allii, Ipo30pocCTi, CTIHKOCTI 70
BIJIMOB Ta He3aJIe)KHOCTI [1].

bazoBoto TexHonoriero aiss DApp € 6i10k4eliH - po3noijieHa 6a3a JaHUX TPaH3aKIli Ta cMapT-
KOHTpPAKTIB, KOMisl $IKOi 30epiraeTbCsi Ha BEIMKIA KUIBKOCTI BY3TiB y Mepexi. KoHceHcycHi
anmroput™u, Taki sk Proof-of-Work um Proof-of-Stake, 3abe3meuyroTh y3ro/KeHICTh CTaHy
onokueiiny [2]. TlpoBigaumu miardpopmamu uis ctBopenHs DApp € Ethereum, EOS Tta Solana 3
BJIACHUMHU OJIOKYEHHAaMU Ta IHCTPYMEHTaMH JJIsi pO3pPOOHUKIB.

HactymauM eramom € Ge3mocepeqss po3poOka cMapT-KOHTpakTiB 3 gotpuManHsMm SOLID
NPUHIUMIB O€3MeYHOro KOJyBaHHS Ta 3acTOCYBaHHS pI3HMX mnarepHiB. Ilicisa mporo cmaprt-
KOHTPAaKTH TPOXOMATh pETeNbHE TECTyBaHHS Ui 3a0e3ledyeHHs HaIiMHOCTI Ta Oe3INeKu.
3acTocoByroThCs iHCTpyMenTH, Taki sk Truffle, HardHat, sikuit npamroe va Node JS, Remix IDE Tta
010J110TeKH JIJIs1 FOHIT-TECTYBaHHSI.

OcHoBHUMHM 1HCTpyMeHTaMu it po3podku DApp € Remix IDE - onnaitn-cepenoBuiie s
HaNMCaHHS, TECTYBaHHS Ta PO3TOPTAHHS CMAapT-KOHTPAKTIB, AK€ € MOMIJIMBICTH THCATH KOZ.
Bumnpasnsatu nmomunku Ha eTtami kommursamii ta aebar. Truffle - ¢peiimBopk, mo 3abesmneuye
CepeZIoBUILE I KOMIUIALII, TECTYBaHHS Ta PO3TOpTaHHS CMapT-KOHTPAkKTiB, a Takok Ganache -
MePCOHANBHUI OJIOKYEHH TSt eMyIIAlLlii MOBHOIIIHHOTO KiieHTa Ethereum amns TecTyBaHHS JOJATKIB.
BaxxnuBum Takox € po3mmpeHHs s Opay3epa MetaMask, mo mo3Bossie B3aemomisitu 3 DApp B
mepexi Ethereum.

TecryBannss DApp monsrae y BUKOHaHHI IOHIT-TECTIB JUIsi CMAapT-KOHTPAKTIB Ta
(GyHKIIOHANIBHUX  TECTIB  JUII  KOpUCTyBalbkoro inTepdeiicy. i  cMapT-KOHTpPAKTIB
BUKOPHUCTOBYIOTbCSL O10110T€KM Ta IHCTPYMEHTH [UIsl 3allyCKy TECTIB Ha JOKaJbHUX BYy3Jax
6nokueiiHy uepe3 0i0mioreku, Taki sk Web3.js abo Ethers.js.

[Ty6nikamist kogy cmMapT-KoHTpakTiB B Etherscan BigOyBa€eThCs micist po3ropTaHHsI KOHTPAKTIB
y ronoBHiii Mepexi Ethereum. Uepes intepdeiic Etherscan mMokHa meperyissHyTH BHUXIIHUN KOX
oIy0JIIKOBAaHOTO KOHTPAKTy, a Takox iloro ABI (Application Binary Interface) anis B3aemonii 3 HUM.
e Ba>kIMBO JUIsI TPO30POCTI Ta AyAUTY CMApPT-KOHTPAKTIB.



ApxitektypHo DApp ckiagaroThCst 3 TPhOX OCHOBHHX IapiB: iHTepdeticHoro mapy (Ul) —
HTML, CSS, JavaScript, mapy cMapT-KOHTPaKTiB Ta OJIOKUYCHHY B IKOCTI pO3IOALICHOI 0a3u JaHuX.
CMapT-KOHTpaKTH BHU3HAYAIOTh MpaBuia Ta Joriky DApp, 3anucyroud Ta BiATBOPIOIOYM JaHl y
OnokueiiHi. BoHu po3po0iisitoThes HAa MOBax MpPOTpaMyBaHHs BHCOKOTO piBHA, Ak-oT Solidity [3].
KopucryBansuunibkuii inrepdeiic DApp Mmoxke 0yt Be6- a00 MOOITEHUM JIOJIATKOM, SIKHH 3TIHCHIOE
BUKIIUKH CMapT-KOHTPAKTIB Yepe3 BY3JIH OJIOKYEHHY.

Onnak po3pobka DApp mMae HU3KY BUKIHUKIB Ta mpoOieM. MacmTaOoBaHICTh 3aUIIAETHCS
OJHIEI0 3 OCHOBHHX IPOOJIEM, OCKUIBKH OUIBIIICTh CydacHHX OJOKYEHHIB MarOTh OOMEKEHY
MPOMYCKHY 37aTHICTh TpaH3akiii [4]. [IyOmidHicTh JaHUX Y OJOKYEHHI TaKOX CTBOPIOE MUTAHHS
KoH(ieHiitHOCTI Ta (QITbTpalii MePCOHATBPHUX JAaHUX 3ATHINAIOYM 1i TPUBATHOIO, & B OJIOKYCHH
3alMCYIOYM JIMIIE MacuBM 4YHucel npo TpaHzakuii . [nsg ix poOoTu HEoOXimHUH Opakyl
(meHTpaTi3oBaHMiA CcepBep, M0 30Mpae JaHi 3 PEalbHOTO CBITY — MNP0 MOTOMY, I[IHK Ta IHIIE).
InTerpauist 3 icHyrouMMH Oi3Hec-CUCTEMaMM Ta HEBHU3HAUYEHICTh MPAaBOBOro peryitoBanHs DApp
JOJJaTKOBO YCKIIQJHIOIOTh iX BIPOBA/PKCHHsA. EKOHOMIUHA Monenb 0a3yeTbCs Ha TOMYy, 00
CKOPUCTATHUCS 3aCTOCYHKOM HEOOX1JIHO MpUa0aTh TOKEHHU Iboro OjokueiiHy. TokeH 1ie ToBap, Ha
SKOMY 3apO0JISIIOTh OipoKi Ta HOTO PO3POOHHKH. A Ti 3 KOPUCTYBAUiB XTO MIATPUMYE MEPEKY (HOIH)
HA3MBAIOTHCS 4YacTillle BCbOrO MalHepaMHu 4M BadijaropaMud. BoHH OTpUMYIOTH BiZICOTOK BiJ
3araJbHOT0 000POTY TOKEHY, IO POOHTH IX CITIBBIACHUKAMHM 3aI[iIKaBICHUMHU y PO3BHTKY CaMOTO
OJIOKYEHHY.

Hes3Baxarouu Ha 1i BUKIMKH, DApp MarOTh 3HAaYHUHN MOTEHIIIAN 3aCTOCYBaHHS y (piHAHCOBII
cdepi, ynpaBiaiHHI JTAHIFOKKAMHU IOCTaBOK, OXOPOHI1 370POB'S, JEPKABHOMY CEKTOpl Ta 1HIIMX
raimy3sx. BoHu MOXXyTh IHTETpyBaTHCh 3 TEXHOJOTISIMU [HTEpHETY pedel, ITYYHOTO iHTEIEKTy Ta
BEJIMKHUX JaHUX JJII CTBOPCHHS HOBUX JICIICHTPaT30BaHUX cepBiciB. [1iBUIIIEHHS MacIITaO0OBaHOCTI
3a paxyHOK pIIICHh HA KINTAJIT MIAPAWHTY Ta CIPOIICHHS IHTePPEHCIB CIPUATUMYTH MTONIHPESHHIO
DApp cepen xopuctyBauis [5].

BucHoBku. JlenenTpanizoBaHi JOAATKA € TMEPCHEKTUBHUM HANpPSIMKOM Y PO3BUTKY
MIPOrpaMHOT0 3a0e3nedeHHs Ta MUQPPOBOI €KOHOMIKUA. BOHHM MPOMOHYIOTH HOBI MOKJIMBOCTI IS
CTBOPEHHSI MpO30pUX, OE3MeUHMX Ta CTIMKUX A0 MeH3ypu JjonaatkiB. He mnorpelyroTh
[EHTPAI30BaHOTO CepBepa Ta KOMICIHHUX BUTpAT Ha MOTO YTPUMaHH, ajle BUMAaraloTh BUTpaT Ha
yTpUMaHHS KpUIITO MEPEXKI, sIKa € JleleHTpaaizoBaHow. OqHak, po3poOka DApp BuMarae rimbokux
3HaHb y cdepax OJOKUEHHY, CMapT-KOHTPAKTiB, kpunrtorpagii Ta 6e3nexu. Kpim Toro, HeoOXigHO
BpaxoByBaTH €KOHOMIYHI acnekTh DApp, Taki SIK TOKEHi3allis aKTUBIB Ta BIUIMB Ha TPaJuLiHHI
€KOHOMIYH1 Mojeni. TakuM 4uHOM, po3poOKa JIEIEeHTPaTi30BaHUX JOJIaTKIB € aKTyalbHOK TEMOIO
JOCITIJKEHB Y Tally31 MaTEeMaTUYHUX METO/I1B, MOJIeJiel Ta iH()OpMaIliHHUX TEXHOJIOT1H B €KOHOMIIII.

Cnucok BUKOPUCTAHHUX JZKEPE:
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Architecture, consensus, and future trends. 6th IEEE International Congress on Big Data, 2017.
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UNEMPLOYMENT AND EMPLOYMENT PROBLEMS

To fight unemployment, we must first analyze its causes. There are many reasons for the
emergence of unemployment: the transformation of the economy, the economic downturn, the
mistakes made during economic reforms, the introduction of innovations, the high level of corruption,
the presence of imperfect institutions, the difficult political and criminogenic situation, etc.

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.

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].

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.

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 [2].

Promoting the growth of small businesses stands out as a crucial and effective approach to
boost the country's gross domestic product and consequently mitigate cyclical unemployment. The
advantage of a small business lies in its ability to be established quickly, with minimal expenses, and
is distinguished by greater freedom, independence, and operational efficiency. He fosters direct
connections with customers and strives to better cater to their requirements.

One of the primary objectives is to diminish the disparity between labor market demand and
labor supply. In this regard, the government should enhance the alignment of education quality with
the demands of the labor market, particularly crucial for the employment prospects of young
individuals. The foremost emphasis should be on delivering education to foster the establishment of
a knowledge-based economy.

The natural rate of unemployment is considered to be the sum of frictional and structural
unemployment. This approach is convenient when it is possible to single out certain types of
unemployment. Based on this, the losses from unemployment in a market economy are estimated
based on the concept of "natural rate of unemployment", since the latter is convincingly justified.

Having analyzed the causes of unemployment, we must begin to work on ways to eliminate it.
First of all, it is necessary to correctly place economic and budgetary priorities.
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It is logical that the calculation of economic losses from unemployment is very conditional and
gives only a general idea of the negative consequences of unemployment. For individuals,
unemployment is associated with material problems, with little or no income. In addition, the
unemployed person faces social exclusion and loses hope of changing his situation for the better. The
feeling of hopelessness is further enhanced by the unsuccessful search for a new job. If this process
continues for a long time, the unemployed will completely leave the composition of the economically
active population[3].

Regular and comprehensive analysis of databases of integrated household surveys is needed to
identify underlying trends in the structure of unemployment. In order to develop more comprehensive
studies of unemployment and a more effective employment policy, we consider it necessary to
calculate the unemployment rate both according to the criteria of the International Labor Organization
and according to an aggregate indicator that also includes hidden unemployment and
underemployment. It is necessary to create a system of regular registration of the unemployed and
vacancies to develop an effective employment policy.
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SUBGROUPS OF SEMIGROUPS B, (D) DEFINED
BY SEMILATTICES OF CLASS Z,(X,4)

Let B, (D) be a complete semigroup of binary relations defined by semilattice
D={z,,2,,2,,Z,} of class ,(X,4) (i.e. Z,cZ,, Z,cZ,, Z,UZ,=2,, Z,Z, and
2,12, #2) (12], [3], [4]).

It is known ([1]), that a necessary and sufficient condition for the existence of a subgroup in a
semigroup is the existence of an idempotent element in this semigroup. In this case, each subgroup

of the semigroup has a unique idempotent that is a unit of this subgroup.
Every idempotent element of the semigroup B, (D) defined by semilattice Z,(X,4) to one of

the conditions a), b) and c) of the following theorem ([4]):

Teorema. Let D be a semilattice of the klass Zl(X,4). naxevarjgufis Element o of the
semigroup B, (D) is idempotent element of this semigroup if and only if it satisfies one of the
following three conditions:
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a) a=XxZ,,where i=1234;

b) a=(YxZ)U((X\Y)xZ;), where i=123, j=34, i<] (ei. Z cZ)), YcX,
YoZ and Z,\Y 2T,

¢) a=(Y,xZ)U(Y,xZ)U((X\(,UY,))xZ,), where i=12, Y,Y,c X, Y,NY, =2,
Y,2Z,Y,UY,2Z,, Y,NZ,#D and Z,\(Y,UY,) =D .

Using this theorem, we get that for every idempotent element o the equation
V(D,a)=V (X", a) is true.

Let us denote by the symbol G, (D, ) the subgroup of the semigroup B, (D) whose unit is
the idempotent element «

lemma 1. Let D=1{2,,2,.2,,Z,}e%,(X,4). If BeG,(D,a),  then
V(X" a)=V(D,a)=V (D, )=V (X", S)) for every idempoten element .

Using Theorem 1 and Lemma 1, the following is proved:

Teorema 2. Let D=1{Z,,Z,,Z,,Z,}€ £,(X,4). Then G, (D,a)={a} for every idempoten
element «, i.e. each subgroup of a semigroup B, (D) has one element.

Proof. Let c¢oa =« . then a will satisfy one of the conditions of Theorem 1. If elenemt o
satisfies condition a), i.e. if « =X xZ,, where i =12,3,4 and g G, (D,«), Then in this case we
will getit V(X™, B) =V (X ,a) =Z,, therefore =X xZ, =«

In cases b) and c), we will similarly get that For each element g G, (D,«), the condition
B =« isfulfilled, i.e. G, (D,a)={«a} for every idempoten element o .

The theorem is proved.
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CEKIISI: BAXUCT IHOGOPMALIT TA IHOOPMAIITHA BE3MEKA
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3ACTOCYBAHHS CTETAHOTPA®II Y XMAPHIN BE3IEI

XMapHi 00YHCIICHHS € OJJHUM 13 HalOUTBIINX TOCATHEHD y cepi iHpopMaIitHIX TEXHOIOT1H
3a ocTtaHHI poku. Lle cepBiCHO-Opi€eHTOBaHE OOYMCIIEHHS, SIKE€ IPOIOHY€E BCE SIK MOCIYTY depe3
[HTEepHET 32 MOJEIUTIO OIJIaTH 3a BUKOPHUCTaHHS. BiH crae OUThII Oa)kaHUM ISl BCIX OpraHizaiiii
(Takux sK oOcBiTa, OaHKH, OXOpOHA 370pOB’S Ta BUPOOHHUIITBO), a TaKOX I OCOOHMCTOrO
BUKOPHUCTAHHS, OCKUIbKH 3a0e3ledyye THydYKy, MacmrTaOoBaHy Ta HaAIMHY I1HPPACTPYKTypy Ta
nociayru. Jist kopucTyBaua HaWBaXJIMBILIMM IHUTAaHHAM € 30€pe’KeHHs, OTPUMaHHs Ta Iepejaya
TaHUX Yepe3 XMapHy MEpExy Ta cxoBulle Oe3neqHuM criocodom. Creranorpadist Ta kpunrorpadis
€ OJHMMHU 3 METOAIB Oe3leKHu, sIKi 3aCTOCOBYIOThCS B XMapl Ui 3aXHCTy Mepeladi JaHuX
KOpHCTYyBaya.

HaykoBoro HOBH3HOIO J1aHOi POOOTH € MoegHaHHA ABOX cep — creraHorpadii Ta XMapHUX
TexHousorid. Po3poOka Ta peamizamis MeTOAIB BOYAOBYBaHHS Ta BUTATYBaHHA iH(opMmarii y
XMapHOMY CEpEeIOBHIL € IHHOBALIMHUM M1X0A0M /0 3a0e3MeYeHHs 0e3MeKH JaHuX.

Haiinepimm KpokoM, siKuii OyJI0 BAKOHAHO Y pOOOTI, 11€ TOCITIKEHHS CHCTEMH 3 ITOPUTMOM
creranorpadii 3 A1BoMa piBHSAMHU Oe3neku. BinkpuTuil TeKCT criodatky mudpyeTbes A TeHeparii
3amr(pPOBAHOTO TEKCTY 3a JOMOMOTOI0 MeToay mupy migcTaHOBKH. Kiro4 BUKOPHUCTOBYETHCS B
mudpyBaHHi, sfke 0a3yeTbCsd HA CHMETPUYHIM KPUNTOCHUCTEMI, J€ OJIWH 1 TOH K€ KU
BUKOPUCTOBYETHCS SIK sl IIM(PYBaHHSA, TaK 1 71 nipouecy aemmdpysanns. [ToTim 3amudpoBannii
TeKCT BOYIOBYeThes Yy (haiin 300paskenHss BMP 3a nonomororo TexHiku mudpyBaHHsl, sika BOyI0BYy€
iH(popMalLio B JoMeH 300paxeHHs. CTBOpEHE CTEero-300pakeHHS HaJCUJIA€ThCS NPU3HAUYEHOMY
oJiepKyBady. 3arajbHa iJiesl 3alpOINOHOBAHOTO METOJY IOJISITa€ B MOJENIOBAHHI TEXHIKH, sKa
3a0e3neuye 6e3neyHnii 0OMIH JaHUMH MIXK BIAMPAaBHUKOM 1 0JIep>KyBaueM. 3aBJIIKH LIbOMY MiJIXO1Y
MOB1IOMJICHHSI OYyJIM yCIIIIHO BOYA0BaH1 B 300pakKeHHS OOKIIaJUHKH.

B excriepyMeHTI MOBIAOMIIEHHS PI3HUX PO3MIpiB OyiM ycmimHO BOy/IOBaHI1 B 1HIIMHM Habip
300pa)keHb PI3HOTO Jiama3oHy. Y METOl MOIIYKY MOBIIOMJIEHHS CHOYATKy BUTSTYETHCS 31 CTEro-
300paxeHHs. [IoTIM TOBIIOMIIEHHS pO3MMU(POBYETHCA NUIIXOM CTBOPEHHS KIIO4Ya, SIKUN
BUKOPHUCTOBYETbCA B HIM(pYyBaHHI, 1100 OTPUMATH BUXIJHE MOBIJOMJIECHHS. SIKIIO KIIOY HE
30iraeTbes, BUX1AHA 1H(OpMAaLlis 3aJTUIIUTHCS. HEYUTA0EIBHOIO.

IToBinomieHHs, BOy10BaHi B 300pakeHHs1, YCIIIIHO BUitydeHo. [TomiueHo, 1110 30poBa cuctema
monuau (HVS) ve Moxe po3pi3HUTH 300pakeHHsT OOKJIAAMHKN Ta CTET0300payKeHHS, CKJIAJIHICTh
300pakeHHsS HE MOopyIIyeThes. PoboTa cipsMoBaHa He JuIiie Ha 30epeKeHHs Bi3yalbHOI LITICHOCTI
300paXkeHHs, IK€ BUKOPUCTOBYETHCS NIl BOYJOBYBaHHS, ajleé TAKOXK METOJ Ma€ OyTH BUIBHUM BiJl
CTaTUCTMYHMX aTaK, OCKUIbKH 3aBISIKH MPOrpecy B TEXHIILl cTeraHalizy pi3Hi CTaTUCTUYHI METOIU
MOXXYTh BUSBIATH Moaudikamiro OiTiB 300pakeHHA. TakuM 4YHHOM, aHalli3 CIIOTBOPEHb
CTEro300pakeHb 3/1MCHIOETHCS IUIIXOM CTaTUCTUYHOTIO BUBUEHHS CIIOTBOPEHHS/TIOIIOHOCTI.

Bin moe nepeBiputu anroput™ 3a aonomororo PSNR (mikoBe BiTHOIIEHHS CUTHAI/IIYM).
PSNR — me cranmapTHe BHMIpIOBaHHS, sIK€ BHUKOPHUCTOBYETHCS B TEXHIIi cTeraHorpadii s
MepeBipku  gKocTi cTero3oOpakeHb. Yum Bume 3HaueHHd PSNR, Tum sxicHimmm Oyne
crero3o0paxeHHs. Skio 300paxenHs ooknaguak C Mae po3mip M X M, a ctero-3o0paxeHHs S
Mae po3Mip N x N, To koxkHe 300paxeHHs1 0OkmaauHKu C 1 CTero300pakKeHHs S MaTUMe TiKCeIbHE
3HaueHHs (X, ¥) Big 0 1o M-11Bix 0 no N -1 BiamoBigHO.

Konu kopucHe HaBaHTakeHHs 30unbmIyeThcsi, MSE 301nbmryerbes, 1 ne BrumBae Ha PSNR
3BOPOTHO. TakuM YHHOM, 3 KOMIpoMicy OyJI0 BUSIBIEHO, 1110 3HIKeHHsI MSE Bukinkae 3011b11eHHS
PSNR 1 naBnaku. PSNR gacto Bupaxaethcst B jorapudmivnii mkam B genudenax (nb).
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PesynpTat moka3yroTh, IO Tporec BOYIOBYBaHHS BHOCHUTb MEHIIE MEPLENTUBHUX
cnotBopensb 1 miauinye PSNR. Cuin 3a3naunth, o PSNR B gianazoni Big 41 nb no 43 nb o3naugae,
10 TOTIPIICHHS SKOCTI HaBPSJ YM MOXKE OyTH CHPUUHSATE JIFOACHKUM OkKoM. Ilikceni oOKiIaTuHKU
MaloTh BIANOBIJAaTH MIiHIMAaJbHUM BHUMOTaM JUIsl TpPOIECY IMPHUXOBYBAaHHS JaHUX. MiHIMalbHa
HIMprHAa 300paKeHHS B MIKCEJSX CTAaHOBUTH HEe MeHmIe 15.

@®opmar aitry 300paxKeHHs, SKUH BUKOPUCTOBYETHCS B 3alPONOHOBAHOMY aJITOPHUTMI,
opieHTOBaHMI Ha dopmar pactpoBoro 300paxkeHHs (BMP). ®opmar 306paxkennss BMP 06po6iise
rpadiuni Qaiimm B OC Microsoft Windows i 3a3Bu4aii He CTHCKaeThCs. TOMy BOHHM BEIHKI.
OcHoBHOIO nepeBaroro Bukopuctanus ¢aitnie BMP € npocrora ta mmpoke Bu3HaHHs ¢aiiiais BMP
y nporpamax Windows. Takum unHOM, [UIs BUKOpHUCTaHHS B Hamomy anroputmi IDEA BuGpano
dbopmat 300pakernHss BMP. Ockinbku 300pakenHst BMP mae BiTHOCHO BETUKHI po3Mip, IMIKCENT B
300paX€HHI TaKOXX € BIAHOCHO BEIMKUMH. TakuM YHHOM, I 3a0e3nedye Ounbine Micls s
JIBIMKOBUX KOJMIB, SKI MOTPiOHO 3akoayBaTH B 300pakeHHi. 1100 30impmuTH sikomMora OijbIie
CHMBOJIIB, SIKI MOXXHA HPUXOBAaTH, BUKOPUCTOBYETHCS TEXHIKA Zip AJS 3MEHIICHHS 3arajibHOTO
po3Mipy ¢aiiny Ta miaBUIIEHHS Oe3MeKu hany.

KombinoBanuii metox creHorpadii Ta kpunrorpadii 3aJ0BONBHATHME TakKi BUMOTH, SIK
HaJilHICTh, Oe3MeKa Ta HaAIMHICTh JUIS 3aXUIICHOI Iepenavi JaHux dYepe3 BeO-momatku. [li
KOMOIHOBaHI METOAM MOXYTh OyTH BUKOPUCTaHI Ta MOXYTh 3aMIHUTH TOTOYHI METOAM Oe3neKu
3aBASKU JMBOBIDKHOMY 3pOCTaHHIO O€3MeKd Ta TMOTYXKHOCTI opraHizamid. TakuM YWHOM,
3alpOMOHOBAHMK METOJ] J03BOJISIE KOPUCTYBadaM HAACHJIATH JaHi Yepe3 MEpexy B 3aXHIICHHN
crnoci0, 1 loro Mo)KHa BHKOPUCTOBYBATH JJISl OJATKIB, SIKIi BUMararoTh BOYJIOBYBaHHS BEITUKOTO
o0csTy 3 HQAIMHUM 3aXHCTOM BiJl aTak. MeTtos cteHorpadii Moxe OyTH 10JaTKOBO 3aXUIICHUH, KO
BiH CIIOYATKy CTHCHE CEKpETHE MOB1IOMJICHHS, MOTIM 3amupye Horo, a moTiM, HapeuTi, BOyaye
BCEepeaUHY 300paxKeHHsI OOKIaIMHKH.
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CTAHJAPTHU IHOOPMAIINHOI BE3IEKH

KommiekcHu#t miaxia [0 BHUpIMICHHS MpoOiieMu 3a0e3ledeHHs Oe3NeKH, pallioHaJbHe
MO€HAHHI 3aKOHOJABUMX, aJMIHICTPATUBHO-OPTaHi3allifHUX 1 MPOrpaMHO-TEXHIYHHUX 3aXOJiB 1
00OB'I3KOBE JTOTPUMAHHS TNPOMMCIOBUX, HALlIOHAIBHUX 1 MDKHApOAHUX CTaHAApTIB — 1€ TOH
(byHIaMEHT, Ha IKOMY OyIyeThCsl BCSI CUCTEMA 3aXHMCTy KOPIIOPATUBHUX MEPEK.

B3zarani, crangaptu iHpopmariiiiiHoi 0e3nekd Mo)KHa MOAUIMTH HAa TPU TPYNH CTaHAAPTIB
(ppeitMBOpKIB), sIK1 BIJIPI3HAIOTHCS OJIHA B OJIHOI 3a/1auaMy M LIISIMU 3aCTOCYBaHHS — KOHTPOJIbHI
(Bix aHrcbKOTrO control, sike yKpaiHChKOIO 3BYUHTD K «Mipa 3aXHUCTY»), IPOTpamMHi Ta PU3UKOBI.
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Ilepwa epyna gpetimospkie (Konmpoawbhi) TpeCcTaBlIeHa HE TUTbKH 1HO3EMHUMH TIPUKIIaIaMH
— NIST SP800-53, CIS Controls (komumuiit SANS Top20), a 11e Takox BiTYU3HSIHI JoKyMeHTH HJI
T3I1. i ¢dperiMBopkH MOTPIOHI I BUPIIMIEHHS BOKIUBUX «TEXHIYHUX» 3aBlaHb 110 Ib:

—BH3HAUCHHs 0a30BOr0 HAOOPY 3aXMCHUX 3aXO0/IiB, MOTPIOHUX KOHKPETHIN opraHizarii;

—OIIIHKA ITOTOYHOT'O CTaHy PiBHS TEXHIYHOTO 3aXHUCTy iH(OpMaIii;

—TpiopUTe3allii 3aXUCHUX 3aXO0/IiB 1 CKIIAJaHHs TOPOKHBOT KAPTH PO3BUTKY.

Karayoru 3axucHuX 3axo/liB BEJIMKI 1 HATIYYIOTh OJU3BKO JBOX COTCHb HaliMEHyBaHb, IO B
yMoOBax Opaky pecypciB Ha IX BIPOBAKEHHS MOPODKYIOTH MPOo0JieMy BUOOPY Ta IpiopuTe3allii THX
3aXO0iB, III0 MOXYTh JaTH MaKCUMaJIbHUH edekT. B aBcTpaniiickkux BUMoOTrax 1o iHdopmariiiHii
6e3meni (Australian Government Information Security Manual) € Taka npiopure3auis. € Ton 4, Ton
8 1 Tom 35 3axucHUX 3ax0/1iB, K1 J03BOJISAIOTH fociartu 80%, 90% 1 98% pe3ynbrary.

Amnanoriuna ¢ynkuis € i y NIST SP800-53 - mpoTu KOXKHOTO 3aXHMCHOTO 3aXOAy B IOJI
«IIpiopurer» cTOiTh 3HaUeHHs BiJ 0 10 3, 1110 03HAYAIOTh BayKJIMBICTh PEAIi30BAHOIO 3aX0Y.

B NIST SP800-53r4 mns ynopsiakyBaHHS Ta 3a0€3ME€UYEeHHsI CTPYKTYpHOTO MiJXOJYy aBTOPHU
JOKyMEHTa Tepen0adyryid MOAUT KOHTPOJIB Ha PI3HI THIH, B 3aJIEKHOCTI Bif iX IpU3HAYCHHS:
Common. OCHOBHI KOHTPOJI, sIKi MOXYTh yCIAJAKOBYBaTHCS PI3HUMH CHCTEMaMH 1 MAarOTh BILTUB
no3a MacmrabiB okpemo B3sAToi IC. Cuctema ycnaJkoBye€ KOHTPOJb O€3MEKH B pasi, SKIIO BiH
3nificHIoe cBOoto (yHKIito Oesrmexku B wiil IC, mpote OyB po3poOiieHuil, peani3oBaHUH, OLIHECHHH,
aBTOpHM30BaHui 1mo3a 1iero 1C.

System-specific. KOHTpob 3HaX0UTHCS B 30HI BiIMTOBIAAILHOCTI BIIACHUKIB KOHKpeTHOI IC.

Hybrid. YactuHa KoHTpOI0 QYyHKIIIOHYE B IKOCTI 3arajJbHOTO, @ YACTUHA B IKOCTI CHCTEMHOTO
KoHTpoito. Hanpuknan, kouTpons IR-1 Moe BH3HAYaTW MONITUKM pearyBaHHS Ha iHIMICHTH B
MaciTadax Beiel opranizarii, IpoTe KOHKPETHI IPOoIelypHy pearyBaHHs BU3HAYaI0ThCsA ISl OKPEMHX
CHCTEM.

ABTOpUY BBOJATH MOALI KOHTPOJIIB Ha 3arajbHi, 3MiIIaH1 1 CHCTEMHI, TaK SK B IEBHUX CUTYaIliIX
e Moke 3a0e3MeunTH Oprafizaimii CKOpOUEHHsI BapTOCTI MPOILECIB peami3alii i OLiHKH, a TaKOX
3a0e3MeyuTH IUIICHICT, MiAX0oAy B Macmrabax opranizamii. Lle joriune piieHHs 103BOJISIE,
HaIpPUKIIAJ, CIPOCTUTH TMPOIEC BHU3HAYEHHS BIJIMOBINATBHOCTI 3a KOHKPETHUN KOHTPOIb 1
BU3HAYUTHU CPepH, B IKUX KOHTPOJIb Oyze epeKTUBHO 31 CHIOBATH CBOIO POOOTY.

Mo crocyetrscst CIS Controls, To B 11poMy (GpeliMOBOPKY MIpH 3aXHUCTy PO3AUIEHI Ha TPU
Kareropii, sKi BpaxoBYIOTb cCy4yacHUM naHamadrt kiGepzarpo3 — ©0a30Bi, (QyHAaMEHTabHI,
oprasizarfiiui.

ba3ogi. VY 1ii kaTeropii MicTATbCA peKOMeHalii, HeoOXiH1 115 3a0e3nedeHHs iHpopManiiHol
Oe3neky opraHizauii. ¥ II0 KaTeropiro BXOATh TakKl MyHKTH: 1HBEHTapH3allis aBTOPU30BAHUX 1
HEaBTOPU30BAaHUX MPHUCTPOIB; IHBEHTapU3allil aBTOPU30BAHOTO 1 HEABTOPU30BAHOI'O MPOIPAMHOI0
3a0e3neyeHHs; 3aco0M yNpaBIiHHS BPa3JIUBOCTSIMU; BUKOPUCTAHHS aJMIHICTPATUBHUX MPHUBLIEIB;
3axHILIeH] KoHPiryparii a1 MoOIIbHUX MPUCTPOiB, HOYTOYKiB, APM i cepBepiB; 00CIyroByBaHHS,
MOHITOPHHT Ta aHAI3 KypHAJIB ayuTy.

OyHaamMeHTanpHI. Y II0 KaTeropil0 BXOJATh pEeKOMEHAAllii, HEOOXiJHi A 3aCTOCyBaHHS
KpallMX NPaKkTUK JUIsl 3a0e31eUeHHs epeBar 1 BAKOPUCTaHHS MepeOBUX TEXHOJIOTN K10epOe3neKHu.
VY 110 KaTeropito BXOAATH TakKi MYHKTH: 3aXMUCT €JIEKTPOHHOI MOLITH Ta BeO-Opay3epa; 3aXUCT Bij
HIKIJUTMBUX IIPOTrpam; 0OMeXKeHHsI 1 KOHTPOJIb MEPEKEBUX MOPTIB; MOKIMBICTh BITHOBJICHHS
JaHMX; 3aXMIIeH] KOH]Irypamii A MepexeBHX MPHCTPOiB; 3aXUCT NEPUMETpa; 3aXHUCT JaHMX;
KOHTPOJIb JIOCTYIY; KOHTPOJb IOCTYITy 0€3/I[pOTOBUX MEPEK; KOHTPOJIb 00JIIKOBUX 3aITUCIB.

OpranizamniifHi. ¥ 110 KaTeropilo BXOJATh PEKOMEHMallli, Opi€HTOBaHI Ha Oprasi3amiiHi
MIPOIIECH 1 aIMIHICTPATHUBHI 3aX0/IH, TMOB'sI3aH1 13 3a0e3meueHHsIM 1HGOopMaIiitHo1 Oe3MeKH, 3 METOI0
HiABUILEHHS 0013HaHOCTI mepcoHany Ta npoBeneHHs Red Team/Blue Team omepauiii. ¥V 1to
KaTeropito BXOASTh TaKl MyHKTH: KOHTPOJIb PIBHSI 0013HAHOCTI MepCOHAITY; KOHTPOJIb MPUKIIATHOTO
IIPOrpaMHOTO0 3a0e3MeUeHHs; pearyBaHHs Ha IHIUICHTHU; TeCTyBaHHs Ha mpoHuKHeHHs/Red Team.

Ili pexoMeHaallii 103BOJISIIOTh CKJIACTH YITKI 1 MPIOPUTETHI KEPIBHUITBA JUISI BUPILICHHS
3aBJaHb 110710 3a0e3nedyeHHs iH(opMalliitHoi Oe3nekn opraHizamii i MOXyTh OyTH BUKOPHCTaHI SIK
OCHOBA MOJITHK 1H(OpMaLIHHOT Oe3MeKH.
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«IIpoecpamuir» gpeiimeopku Mpru3HAYEH] AJIS:

* OLIIHKH MTOTOYHOT'O CTaHy MporpaMu iHGpopMaLiifHOi Oe3MeKH B OpraH3arii;

* moOy10BH BCeOIUHOI Tporpamu iHhopMaIiiHoi 6e3MeKH;

* BUMIpPIOBaHHS 3pUIOCTI mporpamu iHpopmamiiHoi Oe3meku 1 3a0e3rnedyeHHs] MOXKIMBOCTI
OeHYMapKIHTY (TTOPIBHSAHHSA ce0e 3 IHIIUMH I10 TalTy31).

HaiiBizomimum B €Bpori i nomynsipauM ¢pperimBopkom € ISO 27001, a B IliBHiuHii AMepwii
— NIST CSF. Ilepuuii miikaBuii TUM, 1110 Y HbOTO 0€3J114 pO3MIMPEHb i1 Pi3Hi 3aBaanHs. Hanpukian,
€ ISO 27019 nnsa enepretuxu, ISO 27011 s tenekomy ado ISO 27701 ans nepcoHaNbHUX JaHUX.
Ha BigMmiHy Big TexHiuHHMX 3axojiB 3axucty, B ISO 27001 a6o NIST CSF 3axomu HOCITH OLIBII
BHCOKOPIBHEBUI XapakTep - B3a€MOBITHOIICHHS 3 TOCTadallbHUKAMH, BHOIp 3ac00IB 3aXHUCTY,
yIIpaBJIiHHS aKTUBaMH, poOOTa 3 IEPCOHAIIOM, ITIABUIIIEHHS 0013HAHOCTI, YIIPaBIiHHS 1HIMJICHTAMH
iT.n. Yactura nux 3axonis € i B HJ[ T3, asie BoHU Bce-Taku Opi€eHTOBaHI caMe Ha TEXHIYHY CKJIAIOBY,
HDK Ha BUOYZIOBYBAaHHS MPOTPAMH.

SIxmio nepri ABa TN peiiMBOPKIB 100pe TOMOBHIOIOTH OAWH OJHOTO, TO TPETIH, pusukosuil,
MO>KHa 3aCTOCOBYBATH B y’Ke 3pUIMX OpraHi3allisx, B SKMX BIPOBAHKEHO yIpaBiliHHA pusnkamu Ib.
B ninomy nanmii Tun ¢peiimBopkis, Hampukiag FAIR a6o cepist NIST SP 800-39/37/30, no3Bosie:
ineHTudikyBaTH 1 BUMipioBatu pusuku Ib; mpiopuTe3yBaTH 3aXUCHI 3aX0J; BU3HAUYUTH KIIFOUOBI
eTany yIpaBIliHHS PU3UKAMU; CTPYKTYPyBaTH IPOTPaMy YIPaBIIHHSI PU3HKAMH.

B 3aransHomy Bunaaky, y Toil yac sk NIST BuzHauae ciM'i KOHTpoIt0 6€3MeKH, KOXKHA CiM's
HAJICKUTH JI0 KJIACy — aIMiHICTPATHBHOTO (KEPYIOYOTro0), OrepaTuBHOTO ((hi3UIHOT0) 00 TEXHIYHOTO.

AnMiHICTpaTUBHI (Kepyrodi) KOHTPOJIi 0€3MeKH 30CepeKYIOThCS Ha MUTAHHAX, K1 TOTPIOHO
BUPIIIUTH KEPIBHHUILITBY, Ta Ha 3HW)KEHHI pu3ukiB. OmeparuBHi ((i3muHi) 3BepTaloTh yBary Ha
MpaBUJILHIN peai3allii Ta BAKOPUCTAHHS MOJITHK OC3TEKH.

BimHOCATBCS O MEXaHI3MIB 1 MpoUEAyp, SIKi B OCHOBHOMY pEalli3yIOThCS JIOABMHU, a HE
cucteMaMu. TexHI4HI X KOHTPOJI Oe3MeKd 30CEepPEeIKYIOThCS Ha MPAaBUIBHOMY BHKOPHCTAHHI
armapaTHUX Ta MPOTPAMHUX MOXIIMBOCTEH O€3MeKH B CHCTEMAX.

[Ipu yomMy cmij mam’sTaTy, 10 BUKOHaHHS 20 BiICOTKIB 3a3HaY€HUX BUMOT MOXYTh naTu 80
BIJICOTKIB €()eKTUBHOCTI CUCTEMH 3aXUCTY (Tak 3BaHuM npuHuun [lapero).

Hayxosuii kepienux: FO.M. bapmawescvra, Kano. eKoH. HayK, OOYeHm
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ALGORITHMS AND TACTICS: MATHEMATICS IN MODERN MILITARY
STRATEGIES

Due to the full-scale invasion of Ukraine, technical progress is unstoppable, military strategies
and tactics are also undergoing significant changes in the world and in Ukraine. In order to overcome
the challenges of the modern combat environment, military commands are being retooled to use
various mathematical tools and certain algorithms. It is from forecasting - to data analysis, from
optimization of resources - to the development of artificial intelligence, that mathematics has become
such a certain integral part of military strategy in the conduct of wars and replenishment. It is in this
article that I will explore how algorithms and tactics, supported by modern mathematical principles,
determine the effectiveness and most importantly the success of military operations/tasks in the
modern world.

So, I will consider modeling and forecasting: as you know, modeling and forecasting are key
aspects of modern military strategies, which are determined by mathematical principles. To analyze
various combat scenarios and to predict the possible development of events on the battlefield in the
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modern world, military analysts use mathematical models. On the one hand, this allows them to
determine optimal strategies, and on the other hand, to make effective decisions in conditions of high
instability and uncertainty. Mathematical models can include various parameters, namely: geographic
characteristics of the territory, location of military facilities, mobility of military units and
characteristics of the enemy.It is these data that are processed with the help of mathematical
algorithms - the creation of various simulations and forecasts that can be used to make tactical and
strategic decisions.

Nowadays, one of the most common methods of simulating military operations/tasks is
simulation simulation. This approach consists in creating a computer model of a combat situation,
during which the development of these events is influenced by various factors. When using this model
in different cases and taking into account different parameters, analysts can get forecasts of different
possible scenarios. Moreover, mathematical models can be used to analyze the risks and determine
the probability of success of certain military strategies, which allow military units to evaluate the
potential disadvantages and advantages of various situational actions before making that decision. In
general. modeling and forecasting play an important role in determining military tactics and strategies
that help reduce risks and increase the effectiveness of military operations, which provide an
analytical basis for informed decision-making at all levels of military leadership or units.

Consider optimization of resources: optimization of resources is one of the main components
of modern military strategies, which is based on mathematical principles. In military operations and
tasks, exactly where such resources are: ammunition, manpower and equipment, the main task is to
correctly and effectively allocate these resources to achieve strategic (military) goals.

Modern mathematical methods of optimizing military resources include the development of
algorithms and models that allow the maximum possible use of available resources and the most
important thing in waging war is to minimize costs. The main directions of resource optimization
include the following aspects, namely: logistics planning - mathematical models can be used to
optimize logistics processes, such as the delivery of ammunition, medicine, food and other critical
equipment to the place of conducting a military task or a deployed unit . To ensure effective combat
operations and reduce losses and deployment of combat units, mathematical models can be used to
optimize placement and distribution of combat units to maximize their impact on the battlefield.
Thanks to this, the optimal location of military groups, the establishment of roadblocks and the
effective use of equipment - mathematical models allow determining the optimal routes and
distribution of strategic equipment to maximize its potential impact on combat operations, this may
include planning optimal routes for the redeployment of military equipment.

Next, | will consider personnel management: In modern management, mathematical methods
can be used to optimize the management of human resources of military units, which can include the
optimal distribution of forces and means to ensure the effective performance of tasks assigned by the
command.In general, mathematical optimization of resources plays a key role in modern military
strategies, helping to ensure the efficient and economical use of limited resources to achieve strategic
goals.

Next, | will consider artificial intelligence, cyber security and autonomous systems: in modern
military strategies and tactics, these play an important role, providing armed formations with the
means to function effectively in the digital military environment.

Now | will consider each of them: Artificial intelligence opens up many opportunities for
improving military strategies and tactics. Machine learning and deep learning algorithms are used to
recognize patterns, analyze large volumes of data, and predict adversary behavior, which help identify
certain patterns that can be used to develop optimal strategies. Unmanned aerial vehicles with
artificial intelligence systems can perform certain reconnaissance and fire control missions with high
precision and safety for the pilots. Moreover, autonomous combat systems can detect threats and deal
with them without direct human intervention.

The growing number of cyberattacks on military networks and information systems makes
cyber security a fairly important component of modern military tasks, which use mathematical
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methods such as cryptography and software analysis to protect military networks from cyberattacks
and ensure the confidentiality, integrity and availability of data.

Autonomous systems are playing an ever-expanding role in military tasks. These include
robotic platforms, unmanned vehicles and weapons that can operate without direct human guidance.
This ensures an increase in the speed and effectiveness of response to threats and reduces the risk to
the lives of servicemen. Therefore, artificial intelligence, cyber security and autonomous systems are
becoming necessary components of modern military strategies and tactics. They help the military
ensure the effectiveness and security of increasingly complex military threats. Further development
of these technologies will continue to transform the way military operations are conducted, making
them more accurate, faster and, of course, more effective.

Conclusion. In the world of modern military strategies and tactics, mathematics has become an
important component that quite powerfully helps armies manage resources, predict situations and
develop certain effective strategies. Modeling and optimization of resources makes it possible to
analyze various scenarios of military actions and determine optimal courses of action. The use of
artificial intelligence and autonomous systems increases the speed and efficiency of solving tasks at
the point of fire, reducing risks for military formations. Moreover, cyber security is becoming
necessary due to the growth of cyber threats and cyber attacks. The use of mathematics in modern
military strategies demonstrates the need for a combination of technology and analytics to ensure the
security and success of military missions in the complex conditions of today's world.
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OIJISI ] CYUACHHUX AJIT'OPUTMIB XEIIIYBAHHS JIAHUX TA IX 3ACTOCYBAHHSA
B COEPI IHOOPMALINHOI BE3NEKH

VY cywyacHoMy CBITI, Je 1H(MOpMaIlis cTajla OJHIEI0 3 HAWIIHHININX IHTEJIEKTyalbHUX Ta
€KOHOMIYHUX pecypciB, 3abe3meueHHsi Oesneku Imiel iH(popMallii € KIFYOBUM 3aBAAHHSIM IS
opraisaiiil y Bcix raimy3sx. 3ano0iranHs HECaHKI[IOHOBaHOMY JOCTYITy, 3MiHaM Ta MOLIKOIXKEHHSIM
JAHUX CTAJIO MPIOPUTETOM AJIs 0araTboX KOMIIaHiH, yCTaHOB Ta JIep>KaBHUX YCTaHOB.

B 1pOMy KOHTEKCTI aJrOpUTMM XEIIyBaHHS BIJIIPalOTh KPUTUYHY poOjib y 3abe3neueHH1
HUTICHOCTI Ta Oe3neku aaHuX. AnroputMm xemryBaHHs (AX) — 1e MaTemaruyHa (QYHKIS, sKa
CIOTBOPIOE JaH1 1 poOUTh iX HeunTadenbHUMU. AX — 11 OTHOCTOPOHHI IPOrpaMu, TOMY BX1H1 JaH1
HE MOXXYTb OyTH po3IIU(poBaHi Oyb-KUM IHIINM. XeIIyBaHHs 3aBXKAM 3aXMIa€ BX1/IHI 1aHl, TOMY,
HaBITh SKIIO XTOCh OTPHMMAE JOCTYI JO CXOBHIIA, /e 30epiraroThCs Xell-3HauyeHHs, BXITHI JaHl
3aJIMIIATHCS 3aXUILEHUMH.

OCHOBHI IPUHLIUITK POOOTH CyYaCHUX aJITOPUTMIB XEIIyBaHHS BKIIOYAIOTh HACTYIHI ACTIEKTH:

1. OnHo3HauHicTh: KoxkHOMY BXiZHOMY HaOOpy JaHUX MOBHHHO Bi/AIMOBIIaTH yHIKAJIbHE Xell-
3HaueHHs. L{e o3Havae, o0 aBa pi3HUX HAOOPH JaHUX HE MOKYTh MaTH OJTHAKOBUH XEII-KO/I.

2. Copustiusicte: [Iponec oOUYMCIEHHS XelI-3HAYeHHS IOBMHEH OyTH IIBHUIKUM Ta
edexkTuBHUM. lle BakIMBO, OCKIIBKM QJITOPUTMM XEIIyBaHHS 3aCTOCOBYIOTHCSA B Pi3HUX cepax,
BKJIIOYAIOYHM 3aXUCT MAPOIiB, €IEKTPOHHI MiIMUCH, TIEpEBIPKY LTICHOCTI (aiiniB Ta 6araTo iHIIOTO.
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3. CriikicTh 10 KOJi3iii: Xova i/1eaqbHAN aITOPUTM XEITyBaHHSI MaB OM YHUKATH KOJi311 (KOJIH
JIBa PI3HHUX BXIJHUX HAOOPH JaHMX MAIOTh OJHE U Te K XeII-3HAY€HHS), Y PEATbHOCTI KOmi3ii €
HeMHUHYYUM siBuleM. CydacHi aJITOPUTMHU XEITyBaHHS MalOTh OyTH CTIMKUMU JI0 TAKUX KOJII31H, 11100
HE JIO3BOJISITH BUKOPUCTOBYBATH X JUISI MiAPOOKH JAHUX.

4. BumankoBicTb: Xeni-QyHKIlIi MalOTh BUJa4y BUIAJIKOBHUX XEII-3HAYCHb JUTS PI3HUX BX1THUX
JTaHuX 0€3 MOXKIIMBOCTI Tiepei0aunTH pe3ysibTar Ha OCHOBI BXijy.

5. Henerkicte oOepHeHHs: [HIMMI BaXIMBUK NPUHIUI POOOTH aJTOPUTMIB XCIIyBaHHS
TOJISATA€E B TOMY, IIIO BiJl BUXITHOTO XEII-3HAYCHHS BOKKO BiTHOBUTH M0YaTKOBI1 fAaHi. L{e poOuTsh xermi-
GbyHKIIT BIAMIHHAMH IS 3aXUCTY MAPOJIiB Ta IHIIKUX KOH(IACHIIIHHUX TaHUX.

Po3rnsiHemMo fesiki cydacHi alNropuTMHU XEUTyBaHHs Ta IX OCHOBHI XapaKTEPUCTHKH:

1. MD5 (Message Digest Algorithm 5):

a. Ommc: MDS € onHUM 3 HaUNOMYJSIPHIIINX aJrOPUTMIB XeuryBaHHs. Bin renepye 128-0itHe
xemr-3HaueHHs (32 micTHaAIATKOBI ITUGPH) 3 Oy/Ib-SKOTO BX1THOTO MTOBITOMJICHHS.

b. 3acrocyBanns: MDS5 OyB mMpoKo BUKOPUCTaHUH y 6aratbox cdepax, TaKux SK nepeBipka
LUTICHOCTI (haiiyIiB, 3aXUCT MapoIiB Ta ieHTUdikaiianX gaHuX. OQHaK BiH BBAKAETHCS 3aCTapLIIUM
1 HECTIHKHMM J0 KOJIi31i, TOMYy HE PEKOMEHAYEThCA Il KpUTUIHUX 3aCTOCYBaHb.

2. SHA-1 (Secure Hash Algorithm 1):

a. Ommc: SHA-1 renepye 160-0itHe xemr-3nadeHHs (40 mrictHamusTkoBux mudp). Bin Oys
po3pobnenuit ans 3aminn MDS5, mpoTe Takok BUSIBUB CBOT HEJOMIKH Y BIAHOIIEHHI 10 CTIHKOCTI J10
KOJIi3iH.

b. 3actocyBanus: SHA-1 OyB BUKOpUCTAaHUH y IIUPOKOMY CIIEKTPi 3aCTOCYBaHb, BKIIOUAIOUU
mudposi migmucu, SSL/TLS ta inenTudikamiiini nani. OqHak yepes Horo HEJOMIKH y CTIHKOCTI, HOTO
BUKOPUCTAHHS PEKOMEHIyE€ThCS 0OMEXYBaTH.

3. SHA-256 (Secure Hash Algorithm 256):

a. Onuc: SHA-256 € onnuMm 3 BapianTiB (yHkuii SHA-2, skuil renepye 256-0iTHe xei-
3HaueHH (64 micTHaaATKOBI K pu). Bin € OLIbmI cTiHKUM 10 KOMi3ii mopiBHsHO 3 MDS Ta SHA-
1.

b. 3actocyBanus: SHA-256 mupoko BUKOPUCTOBYEThCS y cdepl KibepOe3neku, BKIIUaun
6mnokueiiH, udposi mianucu, SSL/TLS Ta iH1I11 3acTOCYBaHHS, /1€ MOTPiOHA BUCOKA CTIHKICTh XEII-
byHKITIT.

4. SHA-3 (Secure Hash Algorithm 3):

a. Onmuc: SHA-3 € ocraHHIM cTaHapTOM Xell-(QyHKIIH, po3pOoO0JIEHHM 3a KOHKYpPCOM,
npoBeneHuM HarioHanbHUM 1HCTUTYTOM craHaapTiB i TexHonorid CIIIA (NIST). Bin mae kpamry
CTIHKICTB /10 KOJII31# Ta OUTBII BUCOKY MIBUAKICTH MOPIBHAHO 3 SHA-2.

b. 3acrocyBanns: SHA-3 noctynoBo HaOupae MOMYISAPHICTH Ta BUKOPHUCTOBYETHCS Y PI3HUX
00nacTsX, BKIIOYAIOYH KPUITOBAIIOTH, OJIOKYECHH Ta 1HII CHCTEMH, JIe OTPIOHA BUCOKA CTIHKICTh
Ta MIBUIKICTD.

L1 anropuT™Mu XeuryBaHHs BIJIITPalOTh KIOYOBY poJib y 3a0e3neueHHi 0e3MeKku Ta MITICHOCTI
JaHUX B Cy4acHOMY ILU(pPOBOMY CBiTi. BuOip KOHKPETHOro ajaropuTMy HOBHMHEH 3ajexaTd BiJl
KOHKPETHUX BUMOT IIOJI0 OE3MEKH Ta BUMOT [0 TIPOTYKTY 200 CHCTEMH.

Xoua aNrOpUTMHU XEIIyBAaHHS € BaXJIMBUM 1HCTPYMEHTOM JUIsl 3aXUCTY JAaHUX, BOHM HE €
abCOMIOTHO HENPOHMKHUMH JI0 aTak. 3JI0BMHUCHHKHU IOCTIMHO IIyKalOTh crnocoOu o6iiitu abo
BPa3UTH LI AITOPUTMH, 11100 BUKOPUCTOBYBATH iX JJIs1 CBOIX miseil. [lesiki 3 HaWMOmMpeHIuX aTtak
Ha aJITOPUTMH XEITyBaHHS Ta METOAH 3aXUCTY BKIIIOYAIOTh TaKi:

1. KomiziitHi ataku:

a. Ommc: Lls aTaka mossarae B TOMY, 110 3JIOBMUCHUK HAMAara€ThCsl 3HAUTH JIBAa PI3HUX BXI1THUX
MIOB1IOMJICHHS, SIKI MalOTh OJJHAKOBE XeIlI-3HAYeHHs. SIKIO BIANOCS 3HAHUTH TakKi MOBIJOMIICHHS, 1€
MO’Ke MPU3BECTH JI0 MOPYIICHHS LITICHOCTI JaHUX.

b. Metonu 3axucty: s 3aXuCTy BiA KOMI3IWHUX aTrak, BaXJIMBO BUKOPHUCTOBYBATH CTiMKi
aNTOPUTMH XelryBaHHs, Takl sk SHA-256 a6o SHA-3, siki MatoTh JOCTaTHIO JOBKHUHY XEII-3HAYCHHSI
Ta BUCOKUH piBEHB CTIHKOCTI A0 KOJMIi3ii.

2. Artaku 3 BUKopucTaHHAM pajsHHs (Rainbow table attacks):
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a. Omuc: YV 1poMy THITI aTakW 3JIOBMHCHHK BHUKOPHCTOBYE 3a37ayieTib OOUMCIICHI TaOIuIli
XeII-3HAYeHb, BIJIOMI K "pafssHHSA", 1Tl IBUKOTO 3HAXOKEHHS BiJMIOBIAHOTO BX1JHOTO 3HAYCHHS
710 TIEBHOTO XeIlI-3HAauYeHHS.

b. Meroau 3axucty: [jis 3aX¥UCTy BiJl aTaK 3 BUKOPUCTAHHSIM PaJISTHHS BAXKIIMBO 3aCTOCOBYBATH
cinb (salt) Ta iTepaTUBHICTD IPH XeUTyBaHH1 mapotiB. CiJib - 11e BUIQAKOBHH JOAATKOBHMA PSIIOK, STKHA
JOAA€ETHCS JI0 TIAPOJISl IePe]T XeITYBaHHSM, 110 YCKJIATHIOE BUKOPUCTAHHSI Pa/ISTHHSL.

3. Araku metonom niepedopy (Brute-force attacks):

a. Onmc: 3710BMHUCHUKHM BHUKOPHUCTOBYIOTH L€ METOA JUIsl CpoOW BrajaTH BXiAHI JaHi, SKi
BIJIMOBI/IAOTh TIEBHOMY XeII-3HAYEHHIO, IEPEONUPAOUN BC1 MOXITMBI KOMOIHAIIi].

b. Meronau 3axucty: st 3aXUCTy Bil arak METOAOM Iepebopy, BakJIMBO BHKOPHCTOBYBATH
JIOBI1 Ta CKIAIHI Mapoiii, a TaKoK 3aCTOCOBYBAaTH AalTOPUTMHU XEIIYyBaHHS 3 BHUCOKHUM piBHEM
ckJIagHoCTi, Taki ik SHA-256 a6o SHA-3.

4. Araku metogoMm cioBHuka (Dictionary attacks):

a. Omuc: Y 1pbOMy THIIl aTakd 3JTIOBMHCHUKH BUKOPHUCTOBYIOTH CIOBHHK a00O CIHUCOK 4acTo
BXKMBAHHUX MapoIIiB, MO0 IMIBUJIKO BrajaTtu NapoJib, BUKOPUCTOBYIOUH epeoip.

b. Metonu 3axucty: J{ns 3aXUCTy BiJf aTak METOIOM JIKIIOHAPs, BYKIIMBO BUKOPHCTOBYBATH
YHIKaJIbHI Ta CKJIa/IHI apoJi, a TAKOXK 0OMEXyBaTH KUIbKICTh HEBJAIUX CIIPOO BXO.Y.

BukopucTanHs CTIHKAX QJITOPUTMIB XEIIyBaHHS Ta BIPOBA/DKEHHS BIAMOBITHUX 3aXOMIiB
0e3neKr MOKe JIOMOMOITH YHUKHYTH OUIBIIOCTI aTak Ha 1l alrOpUTMHU Ta 3a0e3MeunuTH HaliHHuN
3aXUCT JIaHUX.

CydacHi aqropuTMH XellyBaHHS MPOIOBXKYIOTh PO3BHBATHCS, CIPSMOBAHI HA IiJIBUICHHS
CTIMKOCTI Ta €()EKTUBHOCTI B YMOBaX IMOCTIHHOTO POCTY KiJIBKOCTI Ta CKIaTHOCTI Kibep3arpo3. Hosi
HAMpsIMKKA PO3BUTKY BKJIIOYAIOTHh MONIYK METOMAIB CTIMKOCTI 10 KBaHTOBHX OOYHUCIIEHb, a TaKOX
BJIOCKOHAJICHHS aJTOPUTMIB JUIsI ONTHUMaJIbHOI 0O0poOKM Benmukux oOcsriB nmanux (Big Data).
[TocTiliHe BIOCKOHAJICHHS aJTOPUTMIB TAaKOX € BIJMOBIJIII0 HAa PO3BUTOK KiOEP3JIOYMHHOCTI, sKa
MOCTIHO CTBOPIOE HOBI BUKJIMKH Y cepi KibepOesneku. 3pocTaiodi BUMOTH JI0 IBUKOCTI 00poOKH
JaHUX TaKOX CTaBIATh TMepel pO3pOOHMKAMHU 3aBlIaHHS PO3BUTKY IIBUAKUX Ta e()EKTHMBHHX
QITOPUTMIB, 5Kl 3a0€3Meuyl0Th BUCOKY MPOIYKTHBHICTH O€3 BTpaTH cTiMKocTi. Po3poOka HOBHX
METO/IIB XEIIyBaHHs Ta MOCTiHE YJAOCKOHAJICHHS ICHYIOUMX - II€ Ba)UIMB1 3aBJaHHS, IO CTOSThH
nepel CydacHOW KibepOe3nekoro, CIpsMOBaHI Ha 3a0e€3MEeUeHHsS HAIIWHOTO 3aXHUCTy JaHUX Y
U (POBOMY CEpPEIOBHIIL.

BuxopucTtaHHs cydyacHUX aJTOPUTMIB XEIIyBaHHS € HEBIJEMHOIO CKJIAJ0BOK O€3MeKH Ta
UiTiCHOCTI JaHMX. IX BaXIMBICTH HoJArac y HaiiiHOMy 3axucTi iH(opManii B LIHppOBOMY
CEpEIOBHILIL, 1110 € BAYKJIMBUM aCIIEKTOM y CydyacHOMY 1H(OpMaLiIHHOMY CyCIIbCTBI.
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USING HYBRID ENCRYPTION FOR ENHANCED CLOUD-BASED SYSTEMS
SECURITY

Abstract. In recent years, the rapid adoption of cloud computing technology has revolutionized
the way organizations and companies store and access their data. However, security concerns remain
a main challenge for cloud-based systems. The growing frequency of cyber attacks requires the
implementation of new security measures to protect important and sensitive information. At this
point, Hybrid encryption, a combination of the symmetric and asymmetric encryption algorithms, has
emerged as a promising solution for improving the security of cloud-based systems. By using the
strength of both encryption techniques, hybrid encryption offers a higher level of data protection
while minimizing computational costs. This research aims to explore the possible benefits of hybrid
encryption in cloud systems and analyze its effect on the system security. Through detailed research,
this paper aims to provide valuable information on improving the overall security posture of cloud
systems.
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Figl. Proposed enhanced hybrid encryption scheme of cloud-based systems

Hybrid encryption is based on the use of asymmetric encryption to securely exchange a
symmetric key, which is then used to encrypt the actual data. This approach overcomes the key
distribution problems encountered with symmetric encryption while increasing its efficiency when
encrypting large volumes of data. By combining the best aspects of both encryption methods, hybrid
encryption ensures the confidentiality and integrity of data in transit and storage in cloud
environments. Understanding the intricacies of hybrid encryption is critical to developing strong
security mechanisms that can withstand complex cyber threats.

Various strategies can be used to improve the security of cloud systems. First, implementing
hybrid encryption can significantly improve data security. By combining symmetric and asymmetric
encryption techniques, hybrid encryption provides strong protection against potential cyber threats.
Additionally, using strong authentication methods such as multi-factor authentication can add an
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additional layer of security to access control systems. Additionally, regular security audits and
penetration testing are critical to identifying vulnerabilities and proactively addressing them before
they can be exploited by attackers. By continually monitoring and updating security controls,
organizations can ensure that their cloud systems remain secure and resilient to evolving cyber
threats.[1] Ultimately, an end-to-end approach that integrates encryption, authentication, and
proactive security measures is necessary to improve the security of cloud systems in today's digital
world.

The introduction of hybrid encryption in cloud systems represents a critical step towards
enhancing security measures in digital environments. By combining the strengths of symmetric and
asymmetric encryption algorithms, hybrid encryption offers a secure and versatile approach to
protecting sensitive data stored in the cloud. The use of symmetric encryption ensures efficient and
fast data processing, while asymmetric encryption provides a secure method of key exchange and
authentication. This two-tier approach significantly reduces the risk of unauthorized access and data
leakage, making it a popular choice for organizations processing sensitive information in cloud
systems. Additionally, the scalability and flexibility of hybrid encryption make it suitable for a variety
of applications across multiple industries, increasing its value as a key component in modern cloud
cybersecurity protocols.

Hybrid encryption is positioning itself as a powerful approach to improving the security of
cloud systems. By combining the benefits of symmetric and asymmetric encryption techniques,
hybrid encryption provides a secure and flexible approach to protecting sensitive data in the cloud.[3]
Using a symmetric key to encrypt data and an asymmetric key to securely exchange a symmetric key
offers a practical solution that overcomes the disadvantages of both encryption methods separately.
This multifaceted approach not only improves the confidentiality and integrity of data stored in the
cloud, but also improves overall system performance and scalability. As organizations continue to
move their operations to the cloud, the use of hybrid encryption can play an important role in reducing
security risks and ensuring compliance with regulatory requirements. Ultimately, implementing
hybrid encryption represents a strategic investment in improving data protection and strengthening
the security of cloud systems.
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CTBOPEHHS AHTUBIPYCHOI IPOT'PAMMU JJI51 EOEKTUBHOI IEPEBIPKU
DOAWIIB

besneka maHux — 1€ MpaKkTHKa 3axUCTy LUQPOBOi iH(OpMalii BiJ HECAaHKIIOHOBAHOTO
JOCTYITy, MOPYIICHHSI IUTICHOCTI a00 KpaaiKku. s koHIen s 0XoruTtoe Bel hopmu iHGOopMariiitHot
6e3meku: BiJl GI3UYHOTO 3aXUCTY OOJIAIHAHHS, KOHTPOJIIO JOCTYITY, JIOT1YHOI O€3MEeKH MPOrpaMHOTO
3a0e3MeyeHHs 10 OpraHi3aliifHuX MOJITHK 1 MPOLexyp.

23



3axoau Oe3MeKH, peari30BaHi HAICKHUM YHHOM, TOTIOMOXYTh 3aXUCTUTH JIaH1 OpraHi3aIlii Bijl
KiOep3JI0UMHIB, JIIOJCHKUX MOMMUJIOK 1 HaBITh BHYTPIMIHIX 3arpo3. Takox MOTpiOHI iHCTPYMEHTH i
TEXHOJIOT1T Ui MIJBHUILEHHS CIIPOMOYKHOCTI OpraHizalii KOHTPOJIOBAaTH BUKOPHCTAHHS BIIACHUX
nanux. KpiM Toro, mi cepBicHI mporpaMu MOXyTh MH(PYBaTH, peaaryBaTd Ta MacKyBaTu
koH(piaeHIiHI naHl. B imeani cucrema iHdopmariitHOi Oe3meKkr TakoXX 37aTHa aBTOMAaTHU3YBaTH
3BITHICTh, CIIPOCTUTH ayAUTOPCHKI MIEPEBIPKH Ta TOMIOMOI'TH Y BUKOHAHHI HOPMATUBHUX BUMOT.

VY BChOMY CBITI Oprasizamii 1IHBECTYIOTh Yy O€3MeKy HaHuX, 00 3aXHUCTHUTH CBOi OpeH.u,
IHTENeKTyalbHUH KariTall, iH(hOopMaIlifo Mpo KIIEHTIB 1 3a0€3MeYUTH KOHTPOJIb BAXKIUBUX 00’ €KTIB
iHppacTpykTypu. HezmatHicTh 3a0e3ne4nTH BIAMOBIIHI 3aX011 O€3MEKH 1)1 JaHUX a00 BIJACYTHICTD
HAJICKHUX 3aXO/IB KOHTPOJIIO MOXYTh NPHU3BECTH 10 BHUTOKY JaHUX. BUTOKM NaHUX MOXYTb
KOIITYBaTH KOMIIAHISAM Oarato MiJIbHOHIB JOJapiB y BHII CYJIOBHUX BHUTpaT, mTpadiB i BTpaTH
6i3Hecy. Ilporpamue 3abesmedeHHss - 1e HaOip IHCTPYKUiH, SKi JO3BOJIAIOTH KOMII'IOTEPOBI
BHKOHYBATH TI€BHI 3aBAaHHs a0o0 ¢yHKIi. Y mudpoBomy cBiTi, e 00MiH iH(OPMAIIIEID MTOCTIHHO
3pocTae, 3aXHCT i€l iHpopMaIllii cTae HaA3BUYANHO BaXKIIMBUM 3aB/JIaHHSM.

OTxe 51 3aXOTIB po3i0OpaTHCh B 11 TEMi Ta CTBOPUTHU CBOIO MpOTpamy sika Oyje MepeBipsATH
¢daiimm. Ll mporpama € Ba)JIMBHM I1HCTPYMEHTOM Ui 3a0e3IMe4eHHs Oe3MEeKH KOMITIOTePHHUX
CHCTEM, OCKUIBKM BOHA JO3BOJIMTH BUSBIIATH IMOTEHLIHHO IIKIIJIMBI MpOrpaMH Ta 3aXUILATH
KOPHCTYBAaYiB BiJl MOXJIMBUX 3arpo3.

Mos mepmia MeTa B IbOMY MpOLECi - JETalbHO BHUBUUTH PI3HOMAHITHI BUAM BIpyCiB Ta
IIK{TTMBUX TIPOTpaM, SIKIi MOXYTh 3arpoXKyBaTH KoMmm'torepam. Jlisi 1bOro s MpOBIB HIMPOKE
JOCTIPKEHHS Ta aHaji3 PI3HOMAaHITHUX BIpPYCIB, TPOSHIIIB, YEPB'AKIB Ta 1HIIUX THUIIIB 3arpo3, H00
Kparie 3p0o3yMiTH iXHi 0COOJUBOCTI Ta METOIU TIOITHPEHHS.

Ilicna Toro, sk s OTPUMAaB JIOCTaTHHO 3HAHb IPO PI3HOBUIM BIPYCIB, S HNPUCTYIHUB IO
MPOEKTYBAHHS apXiTEKTypH MPOTPaMH.

Mos cxema poGOTH IPOrpaMu BUTIISIAE TAK:

1. Orpumanns ¢aitniB: AHTHBIpYC oTpuMye (aiinm s nepeBipku. Lle Mmoxke OyTH BBEICHHSIM
KOpHCTyBaya (HaIpUKIIaJ, 3aBaHTXKEHHAM (aiiiiB a00 BUKOPUCTAHHSAM 30BHILIHIX IPUCTPOIB), 200
ABTOMATHUYHOIO THTETPAIII€I0 3 OMEPALIIHOI0 CUCTEMOIO JIJIsl TEPEXOIIJIEHHS BXITHUX (aIiB.

2. IlepennouatkoBuii anani3: Ilepir Hi’k po3moYaTé NOBHOIIIHHY HEpEBIPKY, aHTUBIPYC MOXeE
BHUKOHATH II€peIBApHUI aHall13, IKU IIBUKO IIEpEBIps€ MEBHI aTpuOyTH (ailiny, Taki sIK po3Mip, TUII
1 1esiKi 3arajibHi O3HaKH, 00 BiA(IIBTpyBaTH OUEBUAHO Oe3neuHi daiinu.

3. CkanyBaHHs (QaiiniB: L{e Moke BKIIFOUaTH BUKOPUCTAHHS PI3HUX aITOPUTMIB CKaHYBaHHS,
TaKUX SIK CKaHyBaHHS 3a MiANUCAMHU, CKaHYBAHHS MOBEJIHKU, CKaHYBaHHS €BPUCTHKHU TOLIO, IS
BUSIBJICHHS MOJKJIMBHX 3arpos3.

4. Bussnenss BipyciB: [1i7 yac ckaHyBaHHS aHTUBIPYC MOPIBHIOE aTpUOYTH (ailliB 31 CIUCKOM
BIJIOMHX BIpYCHUX CUTHATyp a00 BUKOPUCTOBYE 1HIII METOJU aHali3y, 100 BUSABUTH MiA03piii abo
HIKiJTUBI IPOTpaMHu.

5. JlikyBanHsa abo BujaneHHs: Skuio Bipyc OyB BUSIBICHUH, aHTUBIPYC MOXeE CpoOyBaTH
BIJTIKYBATH 1H(IKOBaHUH (aii, BUJATUBIIM a00 130JI0I0YH 3arpo3y.

6. OHoBneHHs 6a3u nanux: st epeKkTHBHOTO BUSBICHHS HOBUX 3arpo3 aHTUBIPYC PETYIISIPHO
OHOBJIIOE€ CBOIO 0a3zy JaHUX MIAMHCIB BIpyCiB Ta IHIIY BaXJIUBY iH(OpMAIlil0 HpO 3arpo3u 3
LEHTPAJIbHUX CEPBEPIB.

[licns Toro, sk apxiTekTypa Ta cxema Oyiau po3poOseHa, pPO3MOYMHAEMO peai3alliio
MIPOTPaMHOTO KOIY. 32 OCHOBY CTBOPEHOTO MPOTOTHUITY OYJI0 B3SITO METOJT «CTBOPEHHS M MMOPIBHSIHHS
Xel-KoJy mporpamu abo ii ¢gparMeHTiB 3 icHyrouuM y 0a3i JaHux». 3a J0moMoror 0ibiioTek
JOCTYIHUX Y MOBI miporpamyBanHsi Python [2, 3] po3po0iieHa aHTHBIpyCHA ITporpama CTBOPIOE XeIll-
Ko/ (paiiiTiB y TMPEKTOpii, iKa CKaHy€eThCS Ta MOPIBHIOE iX 3 iICHYyI0UMMH y 6a3i naHux. [1pu BusBieHHi
IIEHTUYHUX XEIIKOJIB BOHA CUTHAJII3y€ KOPUCTYBauy Mpo MpodaeMHul ¢ailn Ta Hajae oMy BUOIp:
BUJANUTH (ailn, abo MpOIrHOpYBaTH Ta AOAATH 1O BHUKIIOUEHHS. {1 po3poOKH MPOTOTHUILY
anTuBipycHoro I13 BHKOpHCTOBYBalMCs TEXHOJIOTI: MoBa mporpamyBaHHs Python 3.9 [1, 4],
texHozoris Ul (user interface — 3 aHri1. — KopucTyBalbKuii iHTepdeiic), a Takoxk 6a3u ganux SQL [5,
6] ta SQlite 3. Cmovarky OyJl0 CTBOpEeHO KOHCOJNBbHMU (Tpamoroumii 6e3 Ul, nwime 3aBasku
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BUKOpHUCTaHHIO 1HTepdeiicy CMD (koMaHIHOTO pANKY)) MPOTOTHIL, M MICIA I[HOTO IMOYAIOCS
CTBOpEHHSI 0a3M JaHWX 3 Xeml KOJOM, JiA I[bOTO BHUKOPHCTOBYBAajacs CIEIialbHO pPO3pO0IICHA
nporpama, sika OyJia JofaHa J0 BipTyalbHOI MAaIlIMHM 337151 3a0€31eUeHHS 3aXHIIEeHOCT] BiJl BIPYCiB
OCHOBHOTO KoMmIT torepy. Ilicis Boanmux TecTyBaHb Ta HMEpEeBipoK moyanacs: po3podka qusaitny Ul y
nporpamax Figma ta Adobe Photoshop. Ilicims cTBopeHHs nu3aiiHy, OyJ0 CTBOPEHO IOBHICTIO
npamrorounii Ul onuparounck Ha CTBOPEHI €CKi3M 3a AONMoMorow Biakputux 6i6miorek Tkinter ta
Pygame [3]. Ilicna po3poOku antuBipycHe I13 Oyio mpoTecToBaHe Ha MOXKIMBICTH B3aEMOIIT 3
pi3HuUMH onepaniiinuMu cucreMami, a came: Windows, Linux, Ta Ubuntu. 3aBasiku BUKOPUCTaHHIO
MOBH TIporpamyBaHHs Python, sika € kpocmiaropMeHoOw, aHTHBIpYCHE MporpaMHe 3a0e3MeYeHHs
3MOTJIO B3a€MOJIISITH 3 yCiMa ONepaiiHUMHU CUCTEMaMH.

[Ticns wporo mporpama JOKYMEHTYEThCS Ta JOCTYIHA JJIsi BHKOpPHCTaHHS. JlOKyMeHTarlis
Ha/Ja€ KOpHCTyBayaM IHCTPYKIIl MO0 O€3MeYHOr0 BHUKOPHCTAaHHS NpOTpaMu, a Tpolec
BITPOBAKEHHS 3a0e31euye MpaBHiIbHY HACTPONKY Ta KOH(DIryparliro Uit 3aXUCTy JTaHHX.

CnucoK BUKOPUCTAHMX JIKepeJT
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CEKIIISA: TEXHOJIOI'TI DATA MINING TA BIG DATA

ML.A. SIkoBaeBa

Mazicmpanmka, 2-il pik HA8UAHHA

Cneuyianvnicmp 122 «Komn’romepui naykuy
Yuieepcumem imeni Anvgppeoa Hoobenn, m. /[ninpo

KOMIT'IOTEPHA CUCTEMA IIIBUINEHHS E@EKTUBHOCTI YIIPABJIIHHSI
OPI'AHIBAIIMHUMHU ITPOLHECAMMU ITPOAYKTOBHUX IT-IIPOEKTIB 3
BUKOPUCTAHHSAM IHTEJIEKTYAJIBHOI'O AHAJII3Y JAHUX

B enoxy cTpiMKOTro po3BUTKY iH(GOpPMAIITHUX TEXHOJOTIH Ta MOCTIHHOTO 3pOCTaHHS 00CATIB
JAaHUX, aKTYaJbHICTh PO3POOKH €(EKTUBHUX CHCTEM YMPABIIHHS OpTaHi3alliiHUMH IMPOIECaMu B
nponaykroBux IT-mpoekrax HaOyBae 0coOMMBOrO 3Ha4eHHS. B 1IbOMY KOHTEKCTi, BUKOPHCTaHHS
IHTEJIEKTYaIbHOTO aHaNi3y JaHUX MOXE CTaTh KIIOYOBUM (HAaKTOPOM, IO JO03BOJISIE BUSBISATH
3aKOHOMIPHOCTI, TPOTHO3YBATH TEHJICHIIII Ta ONTUMI3yBaTH YIPABIiHHS POCKTAMHU.

HayxoBor0 HOBH3HOIO JaHOT poOOTH € pO3pO0Ka aNTOPUTMY BH3HAYCHHS CKJIATHOCTI 3aBIAHHS,
po3pobka anropuTMy poOoTu iH(pOpMalIWHOT CHCTEMH aBTOMATUYHOTO PO3MOJUTY 3aBlaHb Y
CTIpUHTI Ta Mo0y/10Ba MPOrpaMHOi CUCTEMH Ha i ocHOBI. [IpakTHUHE 3HAYEHHS TOJIATAE Y TOMY IO
po3pobiieHa CUCTeMa JIONOMAarae pO3IMOAUIUTH OCHOBHY YacTHHY 3aBJaHb Ha BUKOHABIIB, MIO
JI0TIOMarae 3a0laInTH Yac BiIOBIJAIILHOTO 32 I CIIBPOOITHHKA.

Haitnepuum kpokom, sikuii OyJio BUKOHAHO y poOOTI 1€ OTpUMAaHHSI JaHUX PO Bke 3po0ieH1
3ajadi i3 CUCTEMH KepyBaHHS MpoeKTaMu Jira, [uis yoro Oyia mpoeneHa iHterpamis i3 ii APL 3
OTpUMaHUX JaHUX Oyna ckiajgeHa 0a3a JaHuX 13 ONM3BKO 5 THUCAY 3a/1ay, HA OCHOBI SIKUX Oynu
copMOBaHi CYTHOCTI «IOpPTpeTa pO3pOOHMKA», B SKWH BBIMIIOB JIOTIH pO3pOOHUKA, piBEHb
pO3pOoOHMKa, KOMaHJa B KU PO3POOHHK MPAIIO€, KOMIIOHEHTH IMPOEKTY, 3 SIKUMHU IPAIIOBAB
PO3POOHHMK, BIJICOTOK BUKOHAHUX PO3POOHUKOM 3aBIaHb BiJl yCi€l KUTBKOCTI 3aB/IaHb y KOMITOHCHTI,
3arajibHUM BIICOTOK CKJIaJTHUX, CEPEHIX Ta JIETKUX 3ajjad y KOMIIOHEHTI, sIKi BUKOHAaB PO3POOHUK,
a TaKOXX 4YacoBl TpaHUIll BUKOHAHHS PO3POOHMKOM CKJIQJHOI, CEpeaHbOI Ta JIETKOi 3amadyi 1
KOMIOHEHTI. JIJii aBTOMaTHYHOrO BHM3HAUEHHs CKJIAQAHOCTI 3a/1ad JUIsl MEBHOTO PO3pPOOHMKA Yy
MEBHOMY KOMIIOHEHTI, 0a3ylounch Ha 4acl SIKMM BUTPATHUB PO3POOHUK Ha 3aj]adi, pO3paxoBaHO
IpaHMIll BUKOHAHHS JIETKOI Ta CepeIHbO]1 3a/1a4i, OTPUMYIOYH TAKUM YHHOM TPU YaCOBMX Jlialla30HU
— JUISL JIETKWX, CEpEeHIX Ta CKIAAHMX 3a/1ad. TakuM YMHOM, MM OTPHUMAEMO YaCOBHH iHTEpBal
PO3JIJIeHNI Ha TPU YaCTUHU. B 3a5exHOCTI Bij 4acy, 3aTpauyeHoro Ha 3a/ady, 1 MoMaJaHHs Jacy y
KOHKpPETHHUI Aiama3oH, MU MOXEMO BH3HAUUTH CKJIAJHICTh 3aJadl y NMEBHOMY KOMIIOHEHTI JJs
MeBHOT0 po3poOHuKa. OTpHUMaHi TAKUM YMHOM JaHi 3 HOPTPETY PO3POOHHMKA BUKOPUCTOBYIOTHCS IS
HaBYaHHS TPbOX OECIBCHKUX KJIACU(IKATOPIB, AJIs JIETKUX, CEPE/IHIX, Ta CKJIAQAHHUX 33/1a4 B1AMOBITHO.
ITporno3yBaHHsl pO3POOHUKIB y CHPUHTI, BiJOYBa€ThCS HACTYNHUM YHHOM. BXimHuUMH naHMMUH
HAIIIOT CUCTEMH € MaCHUB 3a/1a4, TSl KOXKHOT 13 KOTPUX BKa3y€ThCsl KOMaH/1a po3po0KH, HOMep 3a/1adi,
KOMIIOHEHT 3a/1a4i, piBeHb ii CKJIAJHOCTI BCTAHOBJIEHUI TMIiClii IMOMEPEIHBOr0 OOrOBOPEHHS 3
KOMAaHJIOI0 Ta IPIOPUTET — BUCOKUH, cepeIHIN, a00 HU3bKui. [Iporuo3yBanHs CIpUHTY B110yBaeThCA
3 IOYATKY JUIs 33/1a4 3 HABUIIUM MIPIOPUTETOM, MTOTIM JUI 33134 13 CepeIHIM MPIOPUTETOM, 1 B KiHIII
— JUTsL 3a]1a4 13 HU3bKUM MIPIOPUTETOM, OCKIJIbKY OaxkaHi 3a/1a4l MOXKYTh IIPOCTO HE oMicTUTUCS y 80
TOJAMH CHPUHTY PO3pOOHHUKA, 1, 3a3BHYAl, /Ui HU3BKO-TIPIOPUTETHHUX 3aj1ad L€ JomycTumo. s
KOXKHO1 3a7a4l 3HAXOIAThCS PO3POOHUKH, SKI BXKE MPALIOBAIN 13 I[IJTLOBUM KOMITOHEHTOM,
BiIOyBaeThecsl BHOIp KiacudikaTopa B 3aJ€KHOCTI BiJl BXITHOI CKJIAJHOCTI 3aayi, Ta BiIOyBaeTbCs
nporuo3yBanHs. Knacudikatop onepye noma kinacamu — APPROPRIATE ta UNAPPROPRIATE,
TOMY, A MOJANbIIOi poOOTH 0OMpaeThCs PO3POOHMK 13 HAWOUIBLIOW MMOBIPHICTIO KIlacy
APPROPRIATE. OkpimM TOro, cucteMa KOHTPOJIIO€ 3aBAHTAXEHICTh pO3POOHMKA HAa OCHOBI JIaHUX 3
fioro mopTpeTy — KOXHa 3ajaya, ska Oyja MOCTaBJeHa CHUCTEMOI0O Ha PO3pOOHMKA, MOIMEPETHbBO
OIIIHIOETHCS, i€ OIIIHKOK BHCTYIA€ CEPEAHIN dYac miana3oHy KOMITIOHEHTa JUIsi KOHKPETHOTO
po3poOHHKa 13 Horo mopTpeTy. ToMy, SKIIO pO3pOOHUK BXKE 3aBaHTaKEHUH — cucTemMa odupae
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HaCTyITHOTO HE3aBaHTAKEHOTO po3poOHUKa i3 MakcumManbHuUM 3HaueHHsIM APPROPRIATE. binbm
TOT'0, CUCTEMa HaJaroHKeHa TaKuM YMHOM, 110 BaXKKi 33/1a4i B IIEPIIy Yepry BiAJAIOThCsS CEHbOpaM,
cepemHi — MimIaM, JEerKi — JDKyHaM. Yci 3ajadi, sKi CHCTeMa HE 3MOIVIa PO3MOJIIUTH,
BIJIIPABJIIFOTHCS HA pydHE pO3moauieHHs. [Ipukman aBTOMAaTHYHOrO PO3MOMAUICHHS 3a7ad Ha
BHKOHABIIIB 300pakeHo Ha puc. 1.

Poanogin 3aBgaHb 3a po3pobHuKkamm

Hassa 2 - 2 no : NpUBNU3HKA Yac craryc
piop! im'a piseHs
3aBAAHHA GarukoBi (r)

3aspanns 4 High HARD KBIKEM/YEN Penin Angpin 1OpiftoBy senior 4 OK
3aspanma 5 High HARD KBIKEM/YEN Penin Augpin 1OpifioBM senior 4 OK
3asnakHs 6 High HARD KBIKEM/YEN Penin Awgpin {OpifioBMy senior 4 OK
3aspanma 7 High HARD KBIKEM/YEN Penin Angpin 1OpifioBuy senior 4 OK

CRM | Mereaxep

3asganhs 8 High HARD
KOHTaKTI8

Penin Anppin 1OpiitoBy senior 4 OK

3 10K| Na
g i High HARD | Nawens NuTeuHyK Oner Bikroposuy  middle 15 OK
15 AnwiHicrparopa

Puc. 1. Pe3yibpTar aBTOMaTHYHOTO PO3MOJILITY 3aB/IaHb

[epeBipka cuctemu Oyna MPOBEJCHA METOIOM EKCIEPTHHX OLIHOK, /1€ Ha KOXHY HEepeBipKY
Buctapisuicsa 6amu Bing 0 1o 2, ne 0 — He3aHOBIIBHUM pe3yNbTatr, pO3pOOHHUK 30BCIM HE MiIXO0/E 0
BHUKOHAHHS 33j1adi, 1 — pe3ynbpTar 3aJ0BUILHUHN, PO3POOHHK ITiIXOIUThH 10 BUKOHAHHS 3aJ1adi, alie €
Kpallli BapiaHTu, Ta 2 — po3poOHUK ieabHO MiAX0/A€e 10 BUKOHAHHS 3aj1a4i. byno npoBeneHo O113bK0
100 TecTiB, y SAKHX €KCIIEpTaMH BHCTYIIAIH project-MeHe/Kep Ta TIM-JTiJH, 32 pe3ylbTaTaMi SIKHUX
cepeHs olliHKa ckiana 1.89 i3 2 MOXKIIMBHX, 110 BKa3y€e Ha aJICKBATHICTh PO3POOJICHOT aITOPUTMIYHOT
MOJIEJI 1 MPOTPAMHOT CHCTeMH, TT0OY10BaHOI Ha 11 OCHOBI.

Cnucox BUKOPUCTAHHUX JIZKEPET
4. Hong Zhu. Software Design Methodology: From Principles to Architectural Styles —
England: Butterworth-Heinemann — 2st ed., 2005 — 368 p.
5. Charles G. Cobb. Making Sense of Agile Project Management: Balancing Control and
Agility — USA: Wiley — 1st ed., 2011 — 272 p.
6. Project Management Institute Inc. Agile Practice Guide — USA: Project Management
Institute — 2017 — 210 p.
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GENDER-CONNOTATED VIOLENT TEXTS IN MALE AND FEMALE LANGUAGE: A
LINGUISTIC ANALYSIS BASED ON FORUM CONTRIBUTIONS

Introduction
The present study investigates gender-connotated violent texts in male and female language
disseminated in online forums. Violence in linguistic form plays a significant role in society and can
take various forms. Gender discrimination and stereotypes are common accompanying features.
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Through linguistic analysis of these violent texts, important insights can be gained that contribute not
only to the prevention and intervention of violent acts but also to a deeper understanding of the
mechanisms behind gender-specific violence.

Methodology

The study is based on a sample of forum contributions published in online forums covering
various topics. Both male and female language patterns were analyzed, focusing on word choice,
grammar, rhetorical devices, and context. The data were systematically collected and subjected to
detailed linguistic analysis.

Results

The results show clear differences in the linguistic representation of violence between male and
female forum contributions. While male contributions often contain direct and explicit forms of
violence, female contributions tend to exhibit subtler and more indirect forms. Gender stereotypes
and roles play a significant role and influence the language choice and context of the violent texts.

Discussion

The findings of this study underscore the importance of a differentiated consideration of gender-
connotated violent texts. Identifying and analyzing language patterns enables the recognition of
patterns and trends that can contribute to violence prevention and intervention. Furthermore, the study
contributes to a deeper understanding of the mechanisms and dynamics of gender-specific violence,
thus deriving suitable measures to promote equality and non-violence[1-3].

Conclusion

The present study demonstrates how linguistic analysis of gender-connotated violent texts can
provide important insights into the linguistic representation of violence and its connection to gender
discrimination and stereotypes. The findings contribute to the development of effective strategies for
violence prevention and intervention and raise awareness of the importance of gender-sensitive
language. It is emphasized that further research is necessary to draw more precise conclusions and
evaluate the effectiveness of prevention strategies.
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THE COMPARISON AND EVALUATION OF SELECTED AIRLINES’ SERVICES
QUALITY USING TEXT ANALYTICS APPOROACH

In the contemporary landscape of global travel, airline services constitute an essential aspect of
daily life for numerous individuals worldwide. The escalating competitive dynamics within this sector
necessitate that the aviation industry persistently endeavors to enhance its service offerings. From my
personal background, I am interested in identifying the most favored foreign airlines within the Polish
market. A thorough review of existing literature indicated that Ryanair, Wizz-Air and Lufthansa are
predominant choices among Polish consumers. My experiential observations have exposed me to a
myriad of viewpoints regarding these airlines, yet a significant gap in scholarly research was noted:
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there is a lack of empirical studies specifically addressing the quality of services offered by these
airlines. Although analogous studies have been referenced in the literature, their focus on the U.S.
airline industry holds limited applicability to the Polish context. Given the prevalence of these carriers
in routes originating from Poland, an investigation into their service quality not only is pertinent, but
also holds practical implications for both consumers and the airlines themselves.

The primary objective of our research is to conduct a detailed analysis of the service quality of
carriers Ryanair, Wizz-Air and Lufthansa, drawing upon user reviews available on the Skytrax
website. Such an analysis aims to equip customers with comprehensive insights into the advantages
and potential inconveniences associated with each of these airlines, facilitating a comparative
evaluation among them. Additionally, this study employs text mining techniques to reflect user-
submitted reviews, offering a unique perspective that might differ from conventional rankings on
various platforms. This approach is particularly valuable as it potentially reveals a more authentic and
subjective assessment of the airlines, addressing concerns regarding the objectivity of traditional
ranking systems. The utilization of text mining in this context underscores an innovative methodology
to measure customer sentiment and experiences, thereby helping to evaluate of service quality in the
aviation industry.My aim was to find sources that store reviews most directly related to the aviation
sector. I initiated my online research by employing a simple Google search using the key phrase
'opinions about airlines.' Relying on the credibility of Google's search results, I selected the first three
websites that surfaced, which were airlinequality.com, airlineratings.com and flight-report.com, all
of which presented various perspectives on airline services.

Upon careful examination of each website, I decided to exclude flight-report.com from
consideration due to challenges associated with data extraction from its webpages. Subsequently, I
conducted a comparative analysis between airlinequality.com and airlineratings.com. Although both
platforms exhibited a similar structure in presenting opinions, I observed that airlineratings.com had
a notably lower number of reviews. Consequently, I opted to focus my data collection efforts on
airlinequality.com for its richer repository of reviews and opinions. Thus, the data for this study is
derived from the web application located at https://www.airlinequality.com/. This platform
encompasses a wealth of information on airports, airlines and even specific airline seat configurations.
Additionally, the site features various reports and travel guides designed to assist travelers. For the
purposes of this master's thesis, the focus is on the "AIRLINE REVIEWS" section, where customers
share their perspectives on their experiences with specific flights.

.Through Opinion Mining analysis, it's possible to summarize which areas were most important
to passengers, equating to the frequency of discussion about them. Due to approach of collecting an
77 equal number of reviews for each airline, passenger trends can be objectively estimated. I created
a Table 1 presenting clusters and their proportions, sorted from the most to the least important
Table 1. Cluster proportions

Cluster proportions Cluster Cluster Proportion | Overall Opinions | Airline

in Airline Proportion
In-Flight Experience 48,88% 16,29% 587 Lufthansa
Flight Experience and Timeliness 45,21% 15,07% 543 Wizz-Air
Booking and Customer Service 41,63% 13,88% 500 Ryanair
Flight Operations and Passenger | 38,47% 12,82% 462 Ryanair
Experience
Check-in and Airport Services 35,22% 11,74% 423 Wizz-Air
Airports and Operational aspects 33,39% 11,13% 401 Lufthansa
Check-in and Airport Services 19,90% 6,63% 239 Ryanair
Booking and Customer Service 19,57% 6,52% 235 Wizz-Air
Booking and Customer Service 17,74% 5,.91% 213 Lufthansa

As can be observed, among all reviews, the most frequently mentioned area was related to In-Flight
Experience with Lufthansa, having an overall proportion of 16.29%. The next largest cluster was a similar
theme related to Wizz-Air (15.07%), while for Ryanair, the ‘Booking and Customer Service’ area with a
proportion of 13.88%, was most important for passengers. Looking at the clusters ‘In-Flight Experience’,
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‘Flight Experience and Timeliness’ and ‘Flight Operations and Passenger Experience’ and summing their
proportions, I obtained a result of 44.19%. This indicates that regardless of the carrier, for nearly half of the
passengers, topics surrounding the flight were of utmost importance.

Moving to more specific areas, the most frequently discussed topic overall was 'Class Distinction'
of Lufthansa, with an overall proportion of 7.97%. In the context of the 'In-Flight Experience' cluster,
this indicates that passengers most often mentioned in their reviews the class they flew in and the
experiences associated with it. The second most discussed topic was 'Flight Timeliness' (overall
proportion 6.08%) described by Wizz-Air passengers. As for Ryanair, customer opinions most
frequently pertained to 'Crew Efficiency at In-Flight Delays' with a proportion of 5.25%, ranking it
as the fifth most discussed topic overall. These topics highlight an interesting difference between the
two budget airlines and Lufthansa, which offers higher standards. For Ryan-Air and Wizz-Air
passengers, flight time was the most critical aspect, whereas for Lufthansa passengers, the most
important aspect was the comfort of the journey.
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DEVELOPMENT OF THE PIPELINE FOR ANALYSIS OF BUSINESS RESPORTS

The history of writing dates back to 3500 B.C. For many years it had been a skill that many
people couldn’t acquire. Despite this fact, a significant problem developed from the earliest days of
writing. Due to limited time and attention span, it is hard for humans to read long texts. To resolve
this issue a concept of summarization was developed. A summary can be loosely defined as a text
that is produced from one or more texts, that conveys important information in the original text(s),
and that is no longer than half of the original text(s) and usually significantly less than that (Radev et
al., 2002). The first summaries date back to the second millennium BCE. They were created in ancient
Mesopotamia in the form of clay envelopes. The popularity of this solution rose in the Roman Empire
where they were not only used for condensing documents but also for summarizing plots of theatre
plays. The demand for precise summaries was increasing with time and reached its peak in the XX
century. Reading and writing have significantly spread in this era. To put it into example illiteracy in
Poland dropped from 33% to 22,6% in the years 1921 to 1931. Such development resulted in the
creation of more and more written text. The next breakthrough in this matter was the development of
computers. They allowed scientists to work on the subject of automatic text summarization performed
by machines. In 1958 Hans Peter Luhn introduced an algorithm for automatic summarization of
scientific papers’ abstracts with the use of IBM 704 data-processing machine. With a larger amount
of documents, the need to present their content in a shorter and readily accessible form (Luhn, 1958).

There are different definitions of summarization. In this paper, we will focus on automatic
summarization that according to Mani, 2001 is defined as taking a data source, extracting content
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from it and presenting the most important content in a condensed form and in a manner sensitive to
users’ needs. Manual summarizing is a long and tedious task. It is hard to evaluate long does it take,
because it depends on various factors like, reading speed, the language or type of the document.
According to Brysbaert, 2019 the average non-fiction reading speed for an adult is 238 wpm. If it
comes to automatic summarization we can distinguish two main approaches extractive and
abstractive. Extractive summarization is based on evaluating the importance of sentences in the text.
The summary consists of sentences in the original format. They are pure information, without any
interpretation. The advantage of this approach is that it is very objective and the recipient can draw
conclusions from such a summary on his own. It also easily allows to extract parts of text 7 that
contain certain keywords. To implement such approach graph-based The abstractive approach is a
generative approach. It processes the data and generates the summary in the form of transformed
sentences. The pro of this approach is that may be more attractive for users to read. It also eliminates
limitations to the original words and sentences of the document. However, there may be cases when
the abstractive approach can lose it original context.

We identified some contributions that were made in following areas as a product of the pipeline
development. While there were explorations made into the similar topic of summarization of 10- K
reports, most notably work by Vanetik et al., 2022, we had some unique differences in our approach.
In the theoretical aspect of the work, we conducted a test of existing old and new summarization
metrics on manually prepared by humans in comparison to our pipeline’s output. We set up the
methodology in a way that we not only capture the information from sentences, but also tables. 71
There were also different design choices made when it comes to algorithms, with us picking Text
Rank and BART model. In comparison, Vanetik et al., 2022 went with BERT sentence vectors. Both
works used ROUGE for evaluation, while other metrics (including ROUGE with word embeddings)
differed. While clustering algorithms were used for the task of Table Extraction (e.g. Zucker et al.,
2021), we enhanced it by coupling it with a Transformer-based model for detection.

We reached answers for following research questions:

1. Text Rank performs within interval of medium (not bad neither exceptional) scores on
Summarization Tasks, when obtained scores are compared with previous literature. In order to
compute text rank for business reports that on average contain 62932,76 words before preprocessing
requires improving the default tolerance of the algorithm from 1e-6 to 1.6e-6.

3. BART-based summaries can be classified as worse than TextRank-based when looking from
the perspective of metrics that we evaluated. Although the case be made that metrics utilizing n-grams
do not handle cases of synonyms efficiently by nature, the embeddingsbased results are in agreement.
Moreover its output can contain additional risks that specific to Al Language Models. We believe
that further fine-tuning of the BART model can help improve model’s performance;

3. Turns out even for documents released by huge companies there may be metadata missing
regarding the table of contents. We prepared a simple model that could detect this element of
document in 75% of the cases without special optimizations;

4. Based on Apple reports from years 2020 and 2021 the average sentiment of ESG-related
sentences increased significantly by 233.3%. If it comes to the years 2021 and 2022 it changed by -
3,33%. The sharp increase in the years 2020-2021 might be caused by the rising awareness among
corporations that emphasizing their positive impact on ESG-related topics is beneficial in conducting
business. All of the features are integrated into a single tool in form of a web app that allows
interaction with user via GUI with elements such as upload of files, detection of table of contents and
various settings.
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CEKIISA: MAIIMHHE HABYAHHSA TA ITYYHUM IHTEJIEKT

M.O. bBacucTuii

Mmazicmpanm, 2-i pik HA6UAaAHHA,

cneyianvnicmo 122 «Komn’romepni naykuy
Yuieepcumem imeni Anvgppeoa Hobens, m. /[ninpo

AHTHUIIVIATTAT CUCTEMA 3 IHTET'PALI€IO HITYYHOI'O IHTEJEKTY

VY cydacHoMy iH(pOpMAIIITHOMY CYyCHUIBCTBI, € TEXHOJIOTII CTalOTh HEBIJ EMHOIO YaCTHHOIO
MOBCAKACHHOTO KHUTTS, IpoOiemMa Iulariaty B HayKOBUX Ta 1H(opMaiiiHux pobdorax HaOyBae
aKTyaldbHOCTI. TakoXX aKTyaJbHUM € TOHIYK e(EeKTHBHUX METOJIB BHSBICHHS HEI03BOJICHOTO
BUKOPHUCTAHHS YYXHUX 1€l Ta MarepiajiB, HEOOXIIHICTh JIs 3a0€3Ne4YeHHS 1HTEICKTyalabHOI
YECHOCTI Ta MIATPUMKA SIKOCTI HAYKOBHX JIOCIIPKEHb 1 HABYAJIBHOTO MPOLIECY.

Po3pobnena anturuiariat cucrema, 0a3zoBaHa Ha cratuyHoMmy TF-IDF Tta gunamiuHomy
Word2vec, crpsiMoBaHa Ha TOYHE BHABICHHA IuariaTy. I[Iporpama BHpI3HAETHCS THYYKICTIO
BUKOPHCTaHHA Ta MOXJIMBICTIO IHTErpamii 3 IITYYHHM IHTEJIEKTOM, IO POOUTH ii BaXKIMBUM
THCTPYMEHTOM 151 3a0€3MeUYeHHs SIKOCT1 Ta HaJAIMHOCTI HAYKOBUX JIOCIIIKEHb 1 OCBITHIX MPOILIECIB.

CporonHi icHye KibKa IMiJXOMAIB O BUSBJICHHS IUIAriaty, sKi po3poOieHi s e(eKTUBHOTO
aHanizy TekcToBoro Matepiany. OAMH 13 HAWNOLIMPEHINIUX METOMIB — 1€ BUKOPHCTAHHS
crarucTuuHuX MeTpuk, Takux sk TF-IDF (Term Frequency-Inverse Document Frequency). Ilei
METO/] BU3HAa4Ya€ BAXKJIMBICTb CJIOBA Yy TEKCTI, TOPIBHIOIOYN HOT0 4YacTOTY B KOHKPETHOMY JJOKYMEHTI
1 B yCbOMY KOPITYCi TEKCTiB. AHAJII3 TAKUX CTATUCTUYHUX METPHUK JIO3BOJISIE BUSBIISTH HE3BUYANHI
ab0 HaaMIpHO CIiIBHI (pa3u, 0 MOXKYTh CBIIUUTH Tpo mariat [1].

[le ogHUM MiIXOIOM € BUKOPHCTAHHS CEMAaHTUYHUX aHAIi3aTopiB, Takux sk Word2vec. Lleit
MeTo/ 0a3yeTbcsi Ha BEKTOPHOMY INPEJICTaBIICHH] CJIiB 1 JO3BOJISIE BpaXOBYBATH CEMAHTUYHI 3B'SI3KU
MK HUMH. AJITOPUTM BUBYA€ KOHTEKCTHE 3HAUCHHS CIIiB, IO T03BOJISIE BUSBIIATH IUIAriaT HE JIUIIE
3a TOYHICTIO CIiB, aJie i 3a IXHIM KOHTEKCTOM [2].

3HaUMMUM € 1 BUKOPHUCTaHHS METOJIB MAIIMHHOTO HaBYaHHS, Kl JO3BOJSIOTH CTBOPIOBATH
MOJIeJli, aJlanTOBaHl A0 KOHKPETHUX THIIB IUIariaTy Ta KOHTEKCTiB. 3 BUKOPHUCTaHHSM BEIMKHX
00CSATIB JaHUX MOXJIMBO PO3POOMTH MOJENI, Kl HaBYAIOTHCS BUSBIATU HOBI (hOpMHU IIIariaty Tta
alalTYIOTHCS J10 3MIH Y CTPYKTYpi TEKCTY.

VYV 3ycumisx 3a0e3neueHHsT BHCOKOI €(QEeKTUBHOCTI BHUSBIEHHS IUJIariaTy B TEKCTOBHX
MaTepiajiax iCHYIOTb MEBHI CTparerii Ta MiAXOJH, sIKI CHpPSMOBAaHI1 Ha IMOJIIIIEHHS TOYHOCTI Ta
HaJIIHHOCTI CUCTEM KOHTPOJItO Iiariaty. [lo HUX Hajexarh:

- 00'eqHAaHHA CTATUCTUYHHUX MiaxodiB, Takux sk TF-IDF, 3 ceMaHTHYHMM aHaJi30M Ha OCHOBI
Word2vec, no3Bossie BpaxoByBaTH SIKICHI Ta KUIBKICHI aCIEKTH CXOXOCT1 TeKCTiB. Lle momimmrye
MOXJIMBICTh BUSIBIICHHS IUIariaty Ta 3MEHIIY€ HMOBIPHICTh ITOMUJIOK;

- peTesibHE HalalTyBaHHS MapaMeTpiB METOJIB aHali3y, TaKUX SK Barosl koedimientu y TF-
IDF a6o po3mip BekTopiB y Word2vec, Moxe 3Ha4HO MiJBUIIUTH Yy TJIMBICTh CUCTEMH Ta 3MEHIIUTH
HMOBIpHICTb OTpUMaHHS (aibIIMBUX TO3UTHBIB;

- 3aCTOCYBaHH JIeMaTH3allil Mepe]l aHalli30M TEKCTIB J03BOJIIE€ 3HU3UTH PI3HUINO B (hopmax
CJIiB Ta 3a0€3Me4nTy OLIBIIY TOYHICTh Y BUZHAUEHHI CXOXKOCTI MK JOKyMeHTamu. Jlemaru3zaiis — 1e
TeXHiKa MOoNepeaHbOT 0OPOOKH TEKCTY, sIKa BUKOPUCTOBYETHCS B MOJEIIAX 0OpOOKH PUPOIHOT MOBH
(NLP) nnst po30UTTS cioBa Ha HOro KOpeHeBe 3Hau€HHS Ui BHUSBIEHHA MojioHocTi. Hampuknarn,
aNTOPUTM JIeMaTH3allii 3Bejie cIoBo better 10 ioro kopens, abo nemu, good (puc. 1) [3];
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Puc. 1. Ilpuknan nemaru3aiii

- BIIOCKOHAJICHHS aJITOPUTMIB aHali3y JUIsl BpaxXyBaHHS CTPYKTypU peueHb, MOPSAIKY CIIIB Ta
THIIIMX KOHTEKCTYaJIbHUX ACTIEKTIB MOXKE 3HAYHO IMIBUIIINTH 3JaTHICTh BUSBICHHS IUIariaTy y OiIbIn
CKJIaIHUX BUIMAJIKAX;

- BUKOPHCTAHHS METO/IIB MAallITMHHOTO HABYAaHHS Ta HABYaHHS MOJCIICH Ha OCHOBI BIATYKIB Ta
KOpEKIIiii KOPUCTYBaYiB J03BOJISIE CUCTEMI MOCTIMHO aJanTyBaTUCsA IO HOBUX BHJIIB IJIariaty Ta
MOKPAIyBaTH CBOIO MPOTYKTHBHICTb.

i miaxoam, B34TI pa3oM, CIIPUSIOTH PO3POOIl OLTBII TOYHUX, MBHAKUX 1 HAAIHHUX CHCTEM
BUSIBJICHHS IIJIariaTy, 10 CTa€ BAXJIMBUM KPOKOM Yy HAIPSMKY 3a0e3TeUeHHsI HAyKOBOI YeCHOCTI Ta
BHUCOKHUX CTaHJApTIB aKaJIEMI4YHOTO CEPETOBHILIA.

Iarerpanis 3 mryyHum intenekroM, TakuM sk ChatGPT, gepe3 API moxe OyTu BHKOHaHa 3
BUKOPUCTAHHSM BIAMOBITHUX iHTepdeiiciB Ta 010mioTek nporpamyBanHs. Y Bumajaky ChatGPT ta
nonioaux mopeneit OpenAl, Bukopucranus ix APl mo3Bonisie Bam B3a€MOMIATH 3 MOJEIUIIO Ta
OTPUMYBATH BiJ] HEl BIAMOBI/ Ha BBEICHI TEKCTH. TaKuM YHHOM, MM MAaEMO MOXJIUBICTh IEPEBIPUTH
TekcT 1o Hanucas HaMm L1 Ha HassBHICTH MOXKIIMBOTO TUIATIATY.

[IpakTuHe 3HaueHHS TporpamMu — y ii 34aTHOCTI e(PEeKTHUBHO (PYHKIIOHYBAaTH B pealbHHUX
CIIEHapiiX BHUKOPUCTaHHA. MOXXIIMBOCTI TOpIBHAHHSA TEKCTIB 3 Marepianamu B [HTepHeTi Ta
BUSBIIEHHSI CXOXOCTi 3 IITYYHO CTBOPEHHUMH TEKCTaMHU MiJKPECIIOITh BAKIUBICTH CHCTEMHU B
MIITPUMII BUCOKOI IKOCT1 OCBITH Ta HAYKOBHUX JTOCIII/IKEHb.

Takum yumHOM, y cydacHOMY CBITi, Jie iH(opMallis BU3HAYa€ KIIOUOBHMH pecypc, cUcTeMa
KOHTPOJIIO 3aMI03WYECHB BIIKPUBAE HOBI MEPCIIEKTUBY JIJIs1 3a0€31eUEHHS IKOCT1 Ta Ha/IIMHOCTI 3HAHbD.
Ile crae HEBia €MHOIO YaCTUHOIO 1HTEJNEKTYaIbHOTO PO3BUTKY HAIIOTO CYCHTLCTBA, MIATPUMYIOUYH
BHCOKHH PIBEHb OCBITH Ta JOCIIIHKCHb.

Cnucok BUKOPHCTAHUX JKepeJt
1. Deep understanding tf-idf calculation by various examples [ Enextponnuii pecypc] — Pexum
noctyiy: https://medium.com/@cmukesh8688/tf-idf-vectorizer-scikit-learn-dbc0244a911a
2. Word2Vec: Why Do We Need Word Representations? [Enextponnuii pecypc] — Pexxum
noctyty: https://serokell.io/blog/word2vec
3. Lemmatization in Natural Language Processing (NLP) and Machine Learning
[EnexTponnwuii pecypc]| — Pexxum goctymy: https://builtin.com/machine-learning/lemmatization
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BUKOPUCTAHHS MOJEJIEV MAIIIMHHOT' O HABYAHHSI
JJ1A BUABJIEHHS IHAXPAUCTBA IIPU BUKOPUCTAHHI KPEAJUTHUX KAPTOK

VY cyyacHOMy CBITI, J€ BHKOPHCTaHHS KPEIUTHHX KapTOK CTa€ HEOOX1JHOI YaCTHHOIO
¢iHaHCOBUX Omepalliif, BHHUKAE BaXKJIMBA MpodieMa ImaxpaiicTBa. 3 METOI0 BJIOCKOHAJICHHS SKOCTI
00poOku iHdopmMmarii Ta 3a0e3neueHHs O6e3neku (iHaHCOBUX TPaH3aKIlid, BAKIUBO PO3POOUTH Ta
BIIPOBAJAUTU MOJETI MAIIMHHOTO HABYAaHHS JJIs BUSABICHHS MIaXpaiCTBa MNpPHU OINEpallifx 3
KPEIUTHUMH KapTKaMH.

AKTyanbHICTh IIbOTO 3aBJIAHHS MOSICHIOETHCSI HEYXHIBHUM 3POCTaHHSAM 00CATIB (piHAHCOBHUX
TPAH3aKIIH 13 3aCTOCYBAaHHAM KPEAUTHUX KapT Ta MOCTIHHUM PO3BUTKOM TEXHOJIOTIH, sIK1 IIaxpai
BUKOPUCTOBYIOTH JUISl YZIOCKOHAJICHHS CBOIX METO/IiB. BUSABIEHHS mIaxpaiCTBa CTa€e TPYAOMICTKUM
3aBJJaHHSIM 4Yepe3 HaMaraHHs I1axpaiB MPUXOBAaTH CBOIO aKTHUBHICTh CE€pell JIETITUMHUX TPaH3aKLiH.

CyTb HayKOBOT HOBM3HU JIOCIIPKEHHS TOJISTAE y CTBOPEHHI Ta BIIOCKOHAJICHHI aJTOPUTMIB
JUIi  aBTOMAaTU30BAaHOTO BHUSBJIEHHS IaXxpaiiCbKUX TpaH3akKLid HAa OCHOBI aHami3y I1CTOpIH
BUKOPUCTaHHSA KPEIUTHHUX KapTOK. Po3po0ieHO Ta BNPOBAPKEHO AITOPHUTM, SIKUH 0a3yeThcsl Ha
TEXHOJIOT1AX MAIMHHOTO HABYaHHS, JJs BU3HAUEHHS XapaKTepHUX MATTEpHIB Ta aHOMAIiN y
MTOBE/TIHII KOPUCTYBAYIB.

3acTocyBaHHA MOJEJeH MAaIIMHHOIO HaBYaHHS JI03BOJIsIE aBTOMATH30BAaHO aHaNi3yBaTH
BEJIMKI 00CATH TPaH3aKIIMHUX TAaHUX Ta BUSABIATH aHOMamii. Mojeni MOXyTh BpaxoBYBaTH pi3Hi
napaMmeTpH, Taki K 4ac Ta Miclie TPaH3aKIlii, MonepeaH] MOKYNKU KOPUCTyBaya Ta iHIli (HaKkTopu,
110 BKa3yIOTh HAa MOXKJIUBE IIaXPanCTBO.

JUis NOCATHEHHS BHUCOKOI €(EeKTHBHOCTI CHCTEMH BHSBJICHHS IlaxpailcTBa, Ba)KIMBO
BUKOPUCTOBYBAaTH LIMPOKUM CHEKTP PI3HOMAHITHUX JaHUX Ul TpeHyBaHHS mozenei. IloctiiiHe
BJIOCKOHAJICHHSI JITOPUTMIB Ta BpaXyBaHHs HOBUX TPEH/IIB y IIaXpalCTBl TAKOXK € KPUTUUHUM.

3acTocyBaHHS MOJIeJIel MAIIMHHOTO HaBYaHHS ISl BUSBJICHHS [IaXpaliCTBa MPHU OTEPaIlisix 3
KPEIUTHUMHU KapTKaMH MOXe CYTTE€BO 3MEHIINTH (P iHAHCOBI BTpaTH KOMIaHii Ta MiBUILUTH PIBEHb
Oesneku (¢iHaHCOBMX TpaH3akiiil. Lleit miaxig BiAKpHUBa€e HOBI MOXJIMBOCTI JUISl 3aCTOCYBaHHS
IHHOBAIITHUX TEXHOJOTIH y (hiHaHCOBOMY CEKTOp1 Ta CIpHsie 30€peKEHHIO I0BIPU CIIOKUBAUIB J10
€JIEKTPOHHMX TUIATEXKIB.

[TopiBHSIHHS METOMIB Ta TOYHICTH OOYHCIIEHHS 32 HUMH HaBeeHi y Taom. 1.

Taomums 1
Pesynbpratu

Krnacudixaro Tun TounicTh IToBHOTA ®-mipa B:g,i ?;T/IHI

P 6anancysanus | (Precision) (Recall) (F1 Score) (Accuracy)
JloricTiuna AHJEpCeMITTiHT 0.99 0.88 0.93 0.94
perpectt OBepceMILTIHT 0.98 0.92 0.95 0.95
JlepeBo AHJEpCeMILTIHT 1.00 0.85 0.92 0.93
PILICHE OBepceMIuTiHT 0.97 0.85 0.91 0.92
K- AHEepCeMIUTIHT 1.00 0.88 0.94 0.94

HaUOIMHKINX _

cyciniB OBepceMIuTiir 1.00 0.96 0.98 0.94
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3aranpHi pe3yNbTaTH OIIHIOBAHHS MOJeNel € Mo3uTHBHUMH. He Oyno moka3zaHo KOTHOL
METpUKH, ska Mana meHmie 0,85. 3 Ttabmuii moOpe BUIHO, IO METOJ K-HAaHONMMKYUX CYCITIB 3
nepearckpeTusaiiero 3a gonomororo TexHosorii SMOTE 0yB nalikpaioro koMOiHAIli€0 alropuT™Ma
Ta TUMy OalaHCcyBaHHS HaOopy mgaHuX. JloricTU4Ha perpecis B OBEPCEMIUTIHTY TaKOX J00pe
crpairoBana. SIKmo poOUTH KOHKPETHI BUCHOBKH MO0 KOXKHOI MOJIEINI, TO METOJI K-HalOIMKINX
cycimiB Oyjae HalKpaluM, a MOJIeib 3 HAHMEHIITMMHU TIOKa3HUKaMHu OyJie epeBo pimeHb. YymaoBo,
110 JIOT1YHA Perpecis Mmokasajia JHIIe cTabiIbHII pe3yibTart, SKiii OyB BUIIE CEPEAHBOTO.

EdexTuBHicTh po3pobieHoi Mozen Oyja MiATBEp/KEHA CEpPi€l0 eKCIEPTHUX TECTIB, JIe
MPUCYTHI OIIIHIOBAJIM PE3YJIbTaTH BHSBICHHS MIAaXpaliCbKUX TpaH3akIid. 3a MiJICyMKaMH TECTiB
cepeqHiil MOKa3HUK e(PeKTUBHOCTI ckiaB 94%, 1m0 MiATBEp/KYe BHCOKHUH PIBEHb TOYHOCTI Ta
HaAIHHOCTI PO3pOOJICHOI CHCTEMH.

CnucoKk BUKOPHCTAHUX JIKepeJ

1. Credit Card Fraud [EnexTponHMit pecypc] — Pexxum JIOCTYIIY:
https://www.findlaw.com/criminal/criminal-charges/credit-debit-card-fraud.html

2. Here’s how credit card fraud happens and tips to protect yourself [ Enekrponnuii pecypc] —
Pexxum moctyny: https: //www.cnbe.com/select/credit-card-fraud/

3. A Succinct Analysis of Deep LSTM Model-Based Credit Card Fraud Detection / Swati
Jadav, Manoj Patil // IJRASET —2023. — 11 —p. 1827-1830.

4. Credit Card Fraud Detection Using Random Forest Classification / Soumyajit Nandi,
Soumyanil Dey, Soham Bhattacherjee, Shakir Ahmed, Aratrika
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APLICATION OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES IN TEACHING
FOREIGN LANGUAGES

The application of artificial intelligence (Al) in education, particularly in the study of English
language proficiency, is becoming increasingly relevant as the contemporary world grows more
digital and interconnected. Artificial intelligence and information technology advancements create
new educational options. Al in English language instruction enables the development of cutting-edge
learning environments that accommodate students' unique demands and learning preferences. This
enhances learning motivation and results in more efficient learning. Artificial intelligence (Al)
systems can offer ongoing feedback on vocabulary, grammar, and pronunciation, which helps
students get better outcomes and continuously enhance their language proficiency.

Through a range of techniques and strategies, the application of artificial intelligence (Al) in
English language instruction contributes to improving student motivation. Gamification is a well-
known example, which uses game features like competitions, levels, and scores to engage students
and add additional interactivity to the learning process. These techniques keep students motivated
and interested in learning languages, which makes the process more enjoyable and engaging for them.

Today's current applications and platforms demonstrate how artificial intelligence can be
effectively integrated into the English language teaching process, making it more accessible,
interesting and effective for students. The examples of such tools include the following:

“ChatGPT?” is currently one of the most often used learning assistants. With the help of this
tool, language learners can practice speaking. One can ask questions, share personal information, and
discuss interesting topics with “ChatGPT” in English. To help with error correction, “ChatGPT” can
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offer feedback on sentence construction, grammar, and vocabulary usage. Students can discover new
phrases and idioms, ask questions about word meanings, get definitions for difficult terms, and
employ words in sentences with the help of the trendy chat. It also offers a chance to hone writing
abilities. Learners can ask the chatbot to create scenarios based on real-life events, or you can
compose brief articles in English.

“HeyGen” is the next tool that will undoubtedly inspire students to learn English. Users can
convert videos into any language, including English, by using “HeyGen”. Through the use of this
program, the learner will hone his spoken English by employing strategies like "shadowing,” which
is the process of copying a native speaker's speech as closely as possible.

An software called “Elsa” can help you pronounce words correctly in English and adopt an
American, British, or Australian accent. Artificial intelligence is used to identify mistakes and
enhance intonation and sound quality. To assist users in becoming more proficient, the app provides
instructional videos, pronunciation drills, and outcomes analysis.

An artificial intelligence program called “Replika” adapts to the communication preferences
of its users. It starts off with generic templates before imitating the user's communication style to give
the impression that you are speaking with your computerized mirror.

A virtual tutor named “MyBuddyAI” can help students improve their vocabulary and
comprehension of English conversation. Buddy, the robot with whom the user converses, aids the
user in learning and applying new vocabulary and expressions. The software utilizes spaced repetition
as one of its tactics, having the user repeat English words alongside Buddy.

“Duo Cards” is an app that facilitates the topic-based learning of new vocabulary; its benefits
include an integrated translator and an efficient spaced repetition technique. The user can earn
"rewards" in the form of creating his own garden or taking care of animals after reaching a particular
word learning level.

In summary, the application of artificial intelligence (Al) technologies to foreign language
learning, especially the development of English proficiency, represents a substantial advancement in
pedagogical approaches. Al-powered solutions provide students with individualized, interactive
learning experiences that are tailored to their tastes and needs. Ingenious platforms like "ChatGPT,"
"HeyGen," "Elsa," "Replika," "MyBuddyAl," and "Duo Cards," along with gamification strategies,
give language learners immersive opportunities to practice speaking, enhance pronunciation, broaden
their vocabulary, and have meaningful conversations. These artificial intelligence (Al)-powered
technologies improve motivation while also leading to better language learning results. The
application of Al in language education has the potential to usher in a new era of easily accessible,
captivating, and effective language learning as technology advances.

List of references
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5. https://linguatrip.com/blog/kak-ispolzovat-iskusstvennyj-intellekt-dlya-izucheni-
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6. https://www.youtube.com/watch?v=tYPpctOFrtk
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PO3POBKA YAT-BOTA JJISI AHAJII3Y TA OBPOBKH PDF-®AMJIIB 3
BUKOPUCTAHHAM TEXHOJIOT'TH IITYYHOI'O IHTEJEKTY

VY cydyacHOMYy CBiTi, J¢ iH(pOpMaIliiiHi TEXHOJIOTIi pO3BUBAIOTHCS 3 HEHMOBIPHOIO IIBUKICTIO,
norpeda B aBTOMaTH3allii 00poOKH TOKyMEHTAIlii CTae BCe OUTBIN aKTyabHO. OIHUM 13 HAMOLIBII
PO3MOBCIOKEHUX (OpMaTiB eNeKTpOHHUX JokyMeHTiB € PDF, sxuil 3actocoByeTbcs y pi3HHX
cdepax qisTbHOCTI uTst 30epiranHs Ta nepenadi inopmaiii. OcTaHHEe JOCTIKEHHS BUSBICHHS THITY
MIME (munens 2021 poky), BukiazaeHe B 6a3i qanux CommonCrawl, miareepmkye, mo ¢popmat PDF
MociJlae TPeTe MiCIe B peUTHHTY HainommupeHimux ¢opmartiB B [arepreri, Bume timbku HTML i
XHTML. PDF 3anummB no3any taki popmaru, sk JPEG, PNG a6o GIF [1].

3a manumu, Haganumu Acomiamiero PDF[1], 6ineiie 73% opranizamiii BukoprctoBytots PDF
Ui 0OMiHY TOKyMEHTaMH, 110 1€ pa3 MiJIKPECIIOe 3HAYUMICTh Ta yHiBepcaibHICTh popmary PDF y
3a0e3neueHHi 0e3MeYHoro, HaaifHOTO Ta MOCHTIOBHOrO OOMiHY JOKYMEHTaMH Ha TJI00AIbHOMY
piBHi. [IpoTe, HE MUBISYNCH HA IMHUPOKE BUKOpUCTaHHS, 00poOka PDF-(aiiniB yacTo 3amumaeThes
TPYAOMICTKUM MPOIIECOM, 1110 BUMArae 3HaYHNX YaCOBUX BUTPAT Ta CIIEI[iaJli30BAHOTO MPOTPAMHOTO
3a0e31eueHHs.

Icaytorh umcnenHi pimenHs miss podotu 3 PDF-daitnamu, nmpore Benmka 94acTWHA 3 HHX
oOMexeHa 0a30BUMM (YHKIISIMH, TaKUMHU SK HEPErisii, ApyK Ta Jeski (GopMu penaryBaHHS.
CriragHinn 3amavi, Taki SK SKCTPAKI[iS JMaHUX, CECMAHTHYHUN aHali3 TEKCTY, aBTOMAaTHU30BaHUI
MepeKIIaj, Ta 1HII, 0 TOTPEOYIOTh PO3YMIHHS KOHTEKCTY 1 3MICTY JOKYMEHTY, 3aJIUIIAI0THCS MaJIO
JOCIIUKEHUMH Ta peallizoBaHuMHU. Lle cTBOproe momuTt Ha po3poOKy iHCTPYMEHTIB, siKi 6 MOTIH
CIIPOCTUTH Ta aBTOMAaTU3yBaTu nporec 0opooku PDF-daiinis, 30kpemMa, 3a J0IOMOr0r0 TEXHOIOT1H
HITYYHOT'O 1HTEJIEKTY.

[TpuknaaHa ramysb s 3aCTOCYBaHHS 4aT-00Ta OXOIUTIOE IIMPOKUM CHEKTp cdep, TaKuX K
¢iHaHcH, Oi3HEC, OCBITa, OXOPOHA 3/I0POB’sl, CTpaXyBaHHs, €HepreTruka Ta jgorictuka. Hanpukian, y
cdepi (iHaHCIB BIH MOXe MPOBOJUTU aHali3 (DIHAHCOBUX 3BITiB, (POPMYIIIOBATH KOPIOpPATHBHI
cTpaTerii Ta 1HBECTHILIMHI pimeHHS. Y c@epl OXOPOHU 3/I0pOB'S AHATIZYIOUM KOPEJALII0 MIXK
MEIUYHOIO JITEePaTyporo Ta iCTOPIsIMU XBOPOOH, JIiKapi MOXYTh 3HAXOAWTH MOTEHIIIHI BapiaHTH
JIKYyBaHHS, a TAKOX MIJABUIIUTU TOYHICTh JA1aTHOCTUKU. Y cdepi OyXrairepcbkoro 00Ky MO>KHA
JOCSATTH aBTOMAaTMYHOIO BWIIyYeHHS 1H(OpMamii 3 3aMOBJI€Hb Ha KYMIBJIIO, aBTOMaTHUYHO
aHaJlI3yBaTH BEJIHMKY KUIBKICTh HECTPYKTYPOBAaHUX JIOKYMEHTIB 1 HIATPUMYBAaTH pi3HI Oi3Hec-
CIIeHapii, 320113/ KyI0uu 0arato 4acy Ha py4Hy oOpoOKy.

HoBusna pobotu momsirae B iHterpamii LLM Tta Retrieval-Augmented Generation (RAG)
HiAXOy JUIsl CTBOPEHHS YHIKQJIBHOTO 1HCTPYMEHTY, 34aTHOTO PO3YMITH 3allUTH KOPHCTYBauiB Ha
MIPUPOIHIA MOBI 1 BUKOHYBAaTH KOMIUIEKCHI1 3aBJaHHs 110 00po61i Ta aHanizy PDF-daitnis.

[IpoTsirom poGotu Oyno po3rasHyTo TeopernyHe miArpyHtss LLM 1 renepatusHoro III,
MOTJIMOMBILIN PO3YMIHHS SIK KOHIeNii TexHonorii renepatuBHoro I, Tak 1 xapakrepuctuk LLM-
Mojenedl. bynu 3HalifieHi NUIIXU nojojaHHd mpodneMu nedinuty iHpopmanii B LLM - nuisixom
J0OMPAaLIOBaHHs ab0 MPsIMOro BUKOPUCTAaHHS 1H(opMalii 3 JOKYMEHTIB Ta JIOCIIKEHO creudiky
(byHKIIOHYBaHHS Ta KIH040Bi eranu Mozeni RAG.

{06 po3pobaeHuii NpoIyKT BIAMNOBIIaB PeaJbHUM BUMOTaM Ta O4iKyBaHHSIM KOPUCTYBayiB, a
TakoX OyB 3aTpeOyBaHMM Ha PUHKY Y Ipolieci podoTu Oynu BU3HA4YEHI NOTPeOM KOPHUCTYBAYiB Ta
clieHapiiB BUKopucTaHHs. [ 1iporo Oyno onutano 40 NOTEHUIHHUX KOPUCTYBauiB, 1100 3'scyBaTn
ixHi moTpeOu Ta ovikyBaHHs Bija yaT-00Ta. Takox Oyno mpoBeneHo 3 cecii 3 rpymaMu 1o 2 ocib 3
pi3HUX cdep, TaKuX SK OCBITa, MPaBO, MEIULMHA JJI MIMOIIOr0 pO3yMiHHS CHEHU(PIYHUX BUMOT
KopuctyBadiB. OkpiM Toro, Oyno BUBYeHO MyOiikauii Ta 3BITH Npo BHKopucTaHHS PDF y
npodeciinux cdepax, aHai3 OHIaNH POPYMIB Ta COLIATBHUX MEPEK.
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ApxiTeKTypa cucTeMu Oyia cnpoekToBaHa 3 BUKopucTaHHIM RAG. OcHoBHA imest miaxomy
RAG nonsrae y noennanti 3sanb LLM 3i crierianizoBaHUMY, BETUKUMU Ta JHHAMIYHUMH JTAHUMH,
10 HAJAXOJATh 3 30BHIIIHIX peno3utopiiB [2]. CTpyKTypa OXOIUTIOE HU3KY MPOIEIyp i OCHOBHUX
(GYHKITIOHATEHUX MOXJIMBOCTEH, SK TOKa3aHO Ha pUCYyHKY l. Cxema KOHIENTyaJlbHO ITIOCTPYE
nporec Bukopuctanus LLM s nomyky iHGopMaliii B TOKYMEHTaxX 1 OKPECIIO€ KIFOUOB1 €Tanu
I[LOTO TPOIIECY.

Documents Chunks

O = 000000000 b——x
™
—
M @
' -
s comet Datasese
LLM generate completion S~
000

Relevant chunks

KNN search
Answer

— v |

Question

Puc. 1 3aranbHa cTpyKTypa cUCTEMU

JlonaTtok BkItouae B cebe pi3Hi TexHonorii: Next.js s po3poOku BeO-iHTepdelicy, BEeKTOpHa
6a3a nanux Pinecone DB asist mIBMAKOTO BUKOHAHHS BEKTOPHUX TOIIYKIB Y BEJTMKUX MacHBaX JIaHUX,
LangChain ¢peiimBopk 111 B3aemoaii 3 LLM 1 texnouoriero RAG. [lonaTtok iHTerpye BeIMKy MOBHY
mojenb Llama2:7b, mo Oyna oOpaHa 3a CBOIO €KOHOMIYHICTb, MPOAYKTUBHICTh Ta CYMICHICTH 3
oOJalHaHHSAM CepeAHbOi OOYHCIIOBANLHOI MOTYXHOCTI. Llama2 - me cepis BeIMKUX MOBHHX
Mojzenei, po3poOneHux kommaniero Meta. Heipomepexa BIEBHEHO yTpuUMye NO3MIIT cepen
Haikpamumx LLM 3 Bigkputum kogoM. ChOTOHI 1€ 0JHa 3 He0araTb0X MOBHICTIO 0E3KOIITOBHHUX
BIIKPUTHX MOBHUX MojeneH [3].

Jlnist OLIHKM MPOAYKTUBHOCTI OYyJI0 MPOBENIEHO JIBa OCHOBHUX TecTu. Tect “YacoBuii TecT Ha
3alUTaHHsA Ta BIAMNOB1AI” OyB 30CcepePKeHUI Ha OI[IHII IIBUIAKOCTI BIANOBII IPU Pi3HIN KUIBKOCTI
3aBaHTa)KEHUX JOKyMeHTIB. [Ipu cymapHomy 06’ eMi ¢aitniB - 200 cTOpiHOK, 4aT-00T BiANOBiIa€ HA
KOKHE 3alUTaHHS IPOTATOM 3-5 CEKyH/I.

Tect “Q&A Score Test” 3actocyBaB 70 3anmuTaHb, 3 METOK BU3HAUYNUTH HACKIJIBKU TOYHI Ta
KOHTEKCTYyaJIbHO PEJIEBAHTHI BIMOBIA1 Hagae nMpoaykT. OTpuMaHuil pe3ynbTar CTaHOBUTH 97,6%.

BucHoBok. Y 1iif poOoTi mpencTaBieHO po3poOKy yaT-00Ta, CIIPSIMOBAHOIO Ha aHali3 Ta
00pobky PDF-¢aiiniB 3a J0OMOror0 TEXHOJIOTIH IITYYHOTO 1HTENEKTy. BUKopucTaHHS cydacHHX
JOCSITHEHB B Taly3i 00pOOKH MPUPOIHOI MOBH JO3BOJIMIIO CTBOPUTH IHCTPYMEHT, KU HE TUIBKU
PO3yMi€ 3alIUTH KOPUCTYBaviB Ha IPUPOJIHIN MOBI, ajie i €eKTUBHO BUKOHYE KOMIUJIEKCHI 3aBJAaHHS
0 eKCTpakK1ii, aHamizy ta oopoOui inpopmarii 3 PDF-noxymeHTiB.

ApXiTeKTypa cucTeMu 3acHOBaHa Ha mozeni Llama2:7b ta RAG 1 iHTerparii 3 BEKTOPHOIO
6a3or0 nmanux Pinecone. YaT-00T XapakTepu3yeTbCs 3pYYHHM y BUKOPHUCTaHHI iHTepdeiicoM Ta
JOCTYIHOIO IIHOIO Il KopucTyBauiB. OKpiM Toro, ocoOjuBa yBara mpu po3poOui HpuiieHa
3a0e3MeUeHHIO BUCOKOTO PiBHS 3aXUCTY KOH(DIICHIIHHUX JaHUX.

CnucoK BUKOPUCTAHMX JIKepe
1. PDF Association “PDF’s popularity online Duff Johnson, September 10, 2021”. Last
accessed at 10 February 2023. https://www.pdfa.org/pdfs-popularity-online
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2. Gao, Y.; Xiong, Y.; Gao, X.; Jia, K.; Pan, J.; Bi, Y.; Dai, Y.; Sun, J.; Guo, Q.; Wang, M.; et
al. Retrieval Augmented Generation for Large Language Models: A Survey 2024.
3. Meta-Llama: https://llama.meta.com/
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MACHINE LEARNING IN PREDICTION CONSUMER BEHAVIOUR

Predicting consumer behavior is a key aspect in marketing and business strategy development.
The introduction of machine learning techniques, especially predictive modeling, has provided
researchers and professionals with powerful tools to analyze large volumes of data effectively. This
enables them to predict consumer behavior with higher accuracy and efficiency. This abstract
examines the profound impact of machine learning algorithms on identifying consumer behavior
patterns. It explains various methodologies such as supervised learning, unsupervised learning, and
reinforcement learning, demonstrating their effectiveness in predicting consumer preferences,
purchasing decisions, and market trends.

Additionally, the abstract explores a number of challenges and opportunities associated with
using machine learning to predict consumer behavior. It highlights complex issues regarding data
privacy, model interpretability, and algorithm selection, emphasizing the importance of adopting a
granular approach to effectively address these issues. Specific real-life examples demonstrating how
machine learning can help understand the dynamics of consumer behavior highlight its importance in
modern marketing approaches.

In order to comprehensively understand consumer behavior, this study attempts to explore the
intricacies of consumer decision-making processes. Through interviews with Georgian consumers
and surveys of foreign buyers, the study attempts to identify the main factors influencing decisions
to purchase Georgian products. This multifaceted approach, covering both local and international
perspectives, creates a holistic understanding of consumer behavior in the context of Georgian
products.

In addition, the study tries to increase its practical relevance by performing machine learning
on the selected company. The purpose of the study is to predict the future purchasing behavior of
both Georgian and foreign customers through predictive modeling. Using machine learning
algorithms, the research aims to provide actionable information to the company, thereby facilitating
informed decision making and strategic planning.

The thesis essentially demonstrates how machine learning can change our understanding of
consumer behavior patterns. Through rigorous empirical research and analysis, it aims to shed light
on the complexities of consumer decision-making processes. Ultimately, this knowledge can
empower companies to develop more effective marketing strategies and improve customer
satisfaction.
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NIATPUMKA IHJIUBIAYAJIBHUX OCBITHIX TPAEKTOPIN Y 3AKJIAJJAX BUIIIOI
OCBITHU YKPAIHU

B yMoBax moCTIHHOrO pPO3BUTKY BHILOi OCBITH Ta CTPIMKOIO PO3LIMPEHHS MOKIMBOCTEH
CTYAICHTIB y BHOOpPiI CBOTO HABYAJIBHOTO IUIIXY, OCOOJMBO AaKTYaJIbHOIO CTA€ POJIb CyYaCHHX
iH(OopMaIIHHUX TEXHOJIOTIH B ONTUMI3AIlli Ta MATPUMII HABYAIBHOTO MPOIIECY.

CyuacHmii yKpaiHCBKUN OCBITHIM Tpolec MEepeXHuBae MEpioj 3HAYHMX TpaHCopmariid, ae
KJIFOYOBMMH € IHJIMBiAyaii3ailisl Ta THyYKiCTh HaBYaHHS. Y 3B'S3Ky 31 3MiHAMH B 3aKOHOABCTBI
VYkpainu, cnpsMOBaHMMH Ha MIATPUMKY CAMOCTIHHOCTI Ta 1HIUBiAyai3amii y OCBITHBOMY IpoLeci
HEOOXiTHO PO3pOOIISATH CUCTEMH, 3AaTHI IMiITPUMYBATH 1HAWBIAyalbHI HaBYaIbHI TpaekTopii [1].

Hapasi y cBiTi HailOinbll MOMYJISPHUMHU € TPU HACTYIIHI OCBITHI HaBYalbHI MiIaTGopmHu:
Moodle [2], Blackboard [3] Ta D2L Brightspace [4]. Bonu nponoHyOTs IUPOKU CIIeKTp QyHKIIIH,
K1 MOXKYTb OyTH KOPHUCHI JUIS CTYICHTIB, BUKIIAJa4yiB Ta aIMiHICTPATOPIB.

OCHOBHI MOKIIMBOCT] TaKHX IIAT(GOPM BKIIOYAIOTh: 30€piraHHs Ta yIpaBliHHSI HaBYaIbHIMHA
MaTtepiajlaMi; CTBOPEHHsI Ta YIPaBJIiHHA €JIEKTPOHHUMHU KypcaMM; CIIUIKYBaHHS MIXK CTyJIEHTaMH Ta
BUKJIa/IadaMH; OLIHIOBAaHHS CTYJAEHTIB; IHTErpamis 3 IHIIUMH CHUCTEMaMH, TaKUMH SK CHUCTEMHU
ynpaiiHHs 3akiaagoM ocBiti (LMS) i cuctemu ynpasninag 6azamu ganux (CYBJ).

Hesenuki 3aknamy Bumoi ocsité (3BO), mo maroTe oOMexeHi (piHaHCOBI MOKIUBOCTI, 4YaCTO
BUKOPHUCTOBYIOTH Moodle, 60 Moodle € BinkpuToro 0e3K01ITOBHOIO HaBYaIbHOIO maTdopmoro. s
3BO, sxi maroTh Oinbmii ¢inancoBi MoximBocTi, Blackboard abo D2L Brightspace moxyTs Oyt
OpUHHATHUMHU BapiaHTamu. Lli maTdopmMu HpOMOHYIOTH OUIBII INUPOKUH CHeKTp (GYHKIIH 1
MO>KJIUBOCTEH, SIKI MOXKYTh OYTH KOPUCHI1 JJIs1 BEJIMKUX HaBYAIbHUX 3aKJIA1B.

OpnHak, MONpH HasBHICTb TAKMX MOXKJIMBOCTEH, MepesiueHi m1aTpopMu MaroTh psiJ] 0OMEeXEHb:

1. HeoOxinHICTh Yy [0JaTKOBOMY HaJAIITYBaHHI BIAMOBIIHO J0 MOTPeO KOHKPETHOTO
HaBYaJIbHOT'O 3aKJIaTy

2. HeMOXXJIMBICTB 3aKpIMUTH KOHKPETHUI OCBITHIH Kypc JInIIIe 3a 02)KaHOIO TPYIIOIO CTYACHTIB

3. BincyTHill iHTerpoBaHMH MeXaHi3M JJIsl CaMOCTIMHOI peecTpallii CTyJeHTiB Ha BUOIpKOBI
Kypcu 0e3 BTpy4yaHHs a/IMIHICTPaTOPIB.

4. Hecraya aBTOMAaTM30BaHOi CHCTEeMH, sKa O Jomomaraja CTyAE€HTaM BUOMpaTu
IHAMBIAYaIbHI OCBITHI TPa€eKTOPIi, 10 NOTPeOyE 3HAUHOTO PYYHOTO BTPYUYaHHs BiJl ME€1arorivHOro
NepCoHaIy.

Jlig ycyHEeHHsSI LUX HEAOMIKIB OyJI0 MPOBEAEHO KOMIUIEKCHE NOCIIIKEHHS, CIIPSIMOBaHE Ha
BUpIlLIEHHs Npo0ieMu onTuMi3anii ocBiTHROTrO mnpouecy y 3BO, oOrpyHToBaHO BuOip Tumy 0asu
TaHWX, @ TAKOXK PO3POOIEHO MPOTOTUI MOJIETI TAaHHX.

3 TeXHIYHOI TOYKHU 30Dy, pessuiiiHi 0a3u JaHMX HaMKpalle MiAXOIATh A BUPIMIEHHS INi€i
3aj1a4i yepe3 HasgABHICTh (DIKCOBAHOI CTPYKTYpPH JAaHUX, @ TaKOX >KOPCTKIN MIATPUMII MPUHLUITY
ACID [5].

BpaxoByroun 3a3HaueHe, po3poOsieHO cxeMy Oaszu manmx (puc. 1), sika mo3Boiauts BH3
VYkpaiHu miATpUMYyBaTH CUCTEMY 1HAMBITyalbHIX HABYAIBHUX IUIAHIB.

HaBenena cxema /103BosIsi€ 3aKpiUTH MIEBHUI OCBITHIHM Kypc 3a 00paHOI0 IPyIOI0 CTY/IEHTIB,
a TaKOX PEECTPYBATH PI3HUX CTYAEHTIB Ha BHOIPKOBI KYpPCH, BIAMOBITHO J0 MOTPeO KOHKPETHHX
3BO.

Po3pobka € cTpyKTypolo, siKa CIpPOEKTOBaHA JJIi BUKOHAHHS BUMOT LIOAO 1HIUBIAYyaJIbHUX
HaBYaJIbHUX IUIaHIB cTyAeHTiB y 3BO VYkpainu. B3aemojis KOMIIOHEHTIB BiA0Opa)ka€e CTBOPEHY
KOMILIEKCHY, CTPYKTYpOBaHy Ta 30ajlaHCOBaHY B3a€MOJIII0 OCHOBHUX B3a€MO3B'SI3KIB MiX TaKUM
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KITFOUOBUMH YYaCHUKAMHU CUCTEMHM, SIK BHKJIaJad Ta CTYJICHT, a TaKOXX CKJIAJOBHMH OCBITHBHOTO
nporiecy — 000B’I3KOBUMH Ta BUOIPKOBUMH KypCaMH.

JlaHa KOHIIEIIIiSI BPaXOBY€E MOYKJIMBICTh PI3HOMAHITHUX B3a€MOJIiH, 110 IPUTAMaHHI CUCTEMI
BUIIOI OCBITH YKpaiHH, cupusie e(peKTUBHOMY YIIPaBIiHCHKOMY Ta OCBITHBOMY IIPOLIECAM B ILIIOMY,
10 pOOUTH 1i OCHOBOIO JUISI CTBOPEHHS 1H/IMBIAyaJIbHUX HABYAIBHUX IIJIAHIB CTY/ICHTIB.

education_fields

code: integer
name: text

id: uuid

1

N

knowledge_tields

code: smallint

education_forms name: text
education_field_id: uuid
name: text
id: uuid
Id: uuid )
1
N
N educatio
ucation_programs
education_forms_students __ &ducation_degrees
name: text
. o 1 1 text
eleclive_course_id: wid education_degree_id: uuid e
student_ld: uuid knowledge_field_id: uuid Id: uuld
N 1

id: uuid
1
N
students groups

, |education_form_id: uuid | | n | groups_students | 5 |name: text
— /iﬂ- uuid group_id: uuid n:mbe.r‘ smalint i wuld
| education am_id: uui

first_name: text ! student_id: uuid ccucalion-programc: 408

last_name: text id: uuid

middle_nama: taxt N

gender; text elective_courses_students

lecturers
id: wuid 1 elective_course_id: uuid
degree: text student_id: uuid
4 |rank: text
id: uuid
elective_courses
schedules 1
id: uuid

start_date: date courses /
finish_date: date nama: text
lesson_number: text eredits: smallint
day_ot_week: text lecturer_id: uuid
course_id:uuid N 3 1 COMMON_Courses
) ) f—————————|id: uuid
id: uuid \gmp id: uuid
5 id: uuid

Puc. 1. Cxema 6a3u 1aHUX €NEKTPOHHOTO KaOiHETY CTYAEHTA 3 MiATPUMKOIO
IHAMBIAYaIbHUX OCBITHIX TPAa€EKTOPIH
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IHTEPAKTHBHA CUCTEMA AHAJII3Y TA IPOTHO3YBAHHS IPOXITHUX
BAJIIB 10 3AKJIAJLY BULLIOI OCBITH

VY cyyacHOMY OCBITHBOMY CEpEIOBHILI BCTyn y 3akiaau BuInoi ocBitu (3BO) € ogniero 3
HaWBaXJIMBIIIKX 1 TOAEKYIU CKIIQAHUX 3a/1a4 7151 a0iTypieHTIB. BuOip yHiBepcuTeTy Ta npodeciitHoi
CHeLialbHOCTI BU3HAua€ MalOyTHE CTyAEHTa 1 MOXe BIUIMHYTH Ha HOro mojaielly Kap'epy Ta
JKUTTEBUU LUISX.

B cyyacHOMy OCBITHBOMY CEpEOBHILI, A€ KOHKYPEHLIs cepell abiTypieHTIB 3HAYHO 3pOCTaE,
BHOIp BUIIOTO HABUYAJIHHOTO 3aKiaay Ta MpodeciiHOi CHeIialbHOCTI CTa€ OAHIEI 3 KIHOYOBHUX
pimeHs y ®uTTI Mostoaux jrozel. [Iponec Beryny y 3BO Bumarae aHami3zy BelIMKOi KUIBKOCTI JaHUX,
CepHO3HOI MIATOTOBKM Ta PETEIbHOIO BUBYEHHSI BUMOT MPUHMAIbHUX KOMICIH. 3MIHU B CHUCTEMI
OCBITM Ta BUMOTHU J0 KaHJIUAATIB poOJATh Iel mpouec OUTbII BUMOTJIMBHUM 1 CKJIQAHUM. Takum
YUHOM, aKTyaJbHICTh MPOOJIEeMH BU3HAYAETHCS MOTPeOOI0 abiTypieHTIB y 3ac00ax Ta pecypcax s
00'eKTMBHOT'O aHai3y CBOIX MOXIIMBOCTEH Ta IMOBIPHOCTEH BCTYyIy B 0OpaHi HaBYAJIbHI 3aKJIaIH.

['onoBHUM 3aBIaHHSIM JTaHOTO JOCTIIPKEHHS € pO3poOKa MMOBIPHICHOI CHCTEMH, SIKa HAJA€e
aliTypieHTaM MOXJIMBICTb aHaJli3yBaTH CBOi akaaeMidyHi fgocsirHeHHs, 6amu 3HO Ta iHm ¢akropu
JUIS TIPOrHO3YBaHHS X IMOBIpHOCTI BcTymy B oOpani Bumil. KpiMm Toro, cucrema nomomarae
a0iTypi€HTaM BUIUINTH CUJIbHI Ta C1a0Ki CTOPOHU iX 3HaHb, IO JO3BOJISIE M MIATOTYBAaTHCS OLIBIIT
e(EeKTHBHO Ta MOKPAIINATH CBOI IAHCH HA YCHIIIHUI BCTYTI.

Jlnst O617IpII TOYHOTO aHaJi3y Ta MPOTHO3yBaHHSA Oyja BUKOPUCTAaHA TEXHOJIOTis MAIIMHHOTO
HaBYaHHS Ha MOBi mporpamyBaHHs PHP 3 Buxopucrtanusm 6i6miorexu PHPml. Ile no3sonuio
cucTeMi MPOBOAUTH OUIBII CKJIAHI OOYMCICHHS Ta TOYHIIIE OI[IHIOBATH HMOBIPHICTH BCTYIy Ha
OCHOBI YHCIIEHHUX (DaKTOPIB, BKJIIOYAI0UH OliHKH Ta 6anu 3a 3HO ta HMT.

JIns BUpILIEHHS TOCTABJICHOTO 3aBJAHHSA, s BUPINIMB BUKopuctaTH 0i0mioteky PHPmI 3
MallMHHUM HaBYaHHSAM, II€ MIACWINTh AHATITHYHI MOMJIMBOCTI CHCTEMH, POOJSIYM 11 OLIbII
e(EeKTUBHOIO Ta TOYHOIO.

B pesynbrari BUKOPUCTaHHS BKa3aHUX TEXHOJIOTIH, MM PO3POOMIIM 1HTEPAKTHBHY CHUCTEMY
aHaJIi3y Ta MpOrHO3yBaHH: npoxiaHocti 10 3BO.
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Cepednil 6an 3HO Ha Kowmpakm y 2021 poui: 139,54 (Cepmudixar 3HO, 6an gy = 100, k=0 20)

Bakanasp (Ha ocHosl Moska 3arankHa cepeaHs oceiTa)
CneulanbHicTs: 122 Komn'loTepHl Hayku

Fany3b: IHchopmaiittl TexHonorii

OcaiTHa nporpama: Komn'iotephi Hayku

TepmiH HaB4aHHA: 12.09.2022 - 30.06.2026
Niuenaifnun obear: 75

OGCAr Ha KOHTpakT: 75

Cepedwid 6an 3HO Ha koumpakm y 2021 poyl: 146,42

Bakanasp (+a ocHosl MNoBHa 3aransHa cepeaHs oceita)
CneulanbHicTe: 075 MapkeTuHr

Tanyas: YNpasnikHs Ta agMiHICTpyBaHHS

OcaiTHa nporpama: MapkeTuHr

TepmiH HaBuaHHA: 12.09.2022 - 30.06.2026
Riuenainnmi obesr: 50

OGCAr Ha KOHTpaKT: 50

Cepednid 6an 3HO wa kosmpakm y 2021 pow: 145,81

1. Ykpaikcbka moBa Ta niteparypa
(Ceprucikat 3HO, 6an gy = 100, k=0.30)
2. Marematuka

(Ceprucikat 3HO, 6an mn = 100, k=0 50)
3. IcTopis YkpaiHn

(Ceprudbikat 3HO, 6an gy = 100, k=0.20)
IHo3emHa mosa®

(Cepriikat 3HO, 6an mp = 100, k=0.30)
Bionoris®

(Ceprupikat 3HO, 6an myn = 100, k=0.20)
leorpacin’

(Ceprucbikat 3HO, 6an g, = 100, k=0.20)
Dianka®

(Cepruikat 3HO, 6an mn = 100, k=0.20)
Ximis*

(CepTucpikat 3HO, 6aN min = 100, k=0.20)

1. YkpaiHcbka MoBa Ta nitepatypa
(Ceprucikat 3HO, 6an i = 100, k=0.35)
2. Marematuka

(Ceprudixar 3HO, 6an my, = 100, k=0.40)
3. IcTopis Ykpaikn

(Ceprudikat 3HO, 6an min = 100, k=0.25)
IHozemHa moBa"

(Ceprucikat 3HO, 6an g = 100, k=0.40)
Bionoris®

(Ceptucbikat 3HO, 6an mn = 100, k=0.20)
leorpadis”

(Ceprudpikat 3HO, 6an g = 100, k=0.20)
@iauka*

(Ceprucpixat 3HO, 6an gy = 100, k=0.20)
Ximin®

(Ceprucbikat 3HO, 6an mp = 100, k=0.20)

KoHkypchuit 6an: 172,43

MpoxiaHiCTL Ha KOHTPaKT: ,%! 4%

MpoxigHicTb Ha BlomkeT: -

Koukypchuit 6an: 177,31

MpoxigHicTs Ha kowTpakT: [

MpoxigHicTs Ha BropkeT: -

Bakanasp (1a ocrogl MoskHa 3aransHa cepeams oceita)
CneuianeHicTe: 073 MeHemxmenT

1. YkpaiHceka MOBa Ta niteparypa
(CeoTuoikar 3HO. 6an min = 100. k=0.351

Puc. 2. CropiHka ycHinHoCTi JJ1s1 BCTYIY Y BiJICOTKax

Cuctema Hajgae abiTypi€eHTaM MOXJIMBICTb OTPHUMATH NMPOTHO30BaHI pe3yibTaTd BCTYIY Ha
ocHoBI ixHix 6amie 3HO, ominok 3a 11-# ki1ac Ta iHIIUX MapaMeTpiB.

BaxuBi pe3ynbTaTi Ta BACHOBKU POOOTH:

1. Po3polOiieHa cucTteMa BHKOPHUCTOBYE METOIM MAITMHHOTO HaBYaHHS ISl TIPOTHO3YBaHHS
BCTYIy abiTypi€HTIB B BUIIl HaBUAJIbHI 3aKJIA/IH.

2. CucreMa Ha/la€ KOPUCTYBadaM MOXKIIUBICTh PEECTpAIlii Ta aBTOPHU3aIlii, BBEICHHS JAHUX PO
ouinku Ta 6amu 3HO, a Takok OTpUMaHHS IPOTHO31B I10JI0 BCTYILY.

3. BaxymBUM acTeKTOM CHUCTEMHU € MOXJIMBICTH BITOOpaXKEHHS pPE3YyNbTaTiB y 3pO3yMUTIH
¢dopwmi, BKITrouaroun rpadiuHi Bizyasizalii Ta BiICOTKOBI TOKa3HUKHU YCIIIIHOCTI [yl BCTYILY.

Po3pobiiena cucrema mMoxke OyTH KOPUCHOIO IS abIiTYpI€HTIB, SKI NIYKAlOTh O0'€KTUBHUI
croci® OMiHUTU CBOi MOXJIMBOCTI /Ui BeTyny y 3BO. Bona Hamae im iHdopmarito Ta aHamis, gKi
CIPUSIOTH PUHHATTIO OOIPYHTOBAHUX PIIICHB MO0 OOPAHOTO NUISIXY HaBUYAHHS.
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ml.readthedocs.io/en/latest/
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JTOCJII)KEHHA BUKOPUCTAHHSA PECYPCIB B IHOOPMAIIMHUX CUCTEMAX
HA BA3I OBPOBKH YEPT'U 3AB/IAHb

B enoxy nmdpoBoi Tpanchopmarii, Koau BUMOTH 10 0OOpPOOKH JaHWX Ta MIBHUAKOIII CHCTEM
MOCTIHHO 3pOCTarTh, €PEKTHBHICTh I1H(OPMAIIHHUX CHCTEM CTa€ BHPIMIAILHUM (AKTOPOM
ycminrHocTi 6i3Hecy. OHI€I0 3 KIIFOYOBHX BUMOT JI0 CY4acHHUX iH(OPMAIIIfHUX CHCTEM € 3/IaTHICTh
70 IIBUAKOI Ta HaJiiiHOI 0OpOOKM BEIMKOrOo IMOTOKY JaHMX, IO JOCATA€ThCS 3a PaxyHOK
e(EeKTHBHOTO YIPABIIHHSA CHUCTEMHHUMH pecypcaMH. BHKOpUCTaHHS aCHHXPOHHOI OOpOOKH udepru
3aBJjaHb [JO3BOJISIE ONTUMI3yBaTH HABAHTAXEHHSA HAa CHCTEMY, MIABULIIMTU I MPOITYCKHY
CIIPOMOJKHICTh Ta PEAKTHBHICTH. LleW miaxig € 0coONMBO KOPUCHUM Yy CHTYAIliSX, KOJIU MOTPIOHO
edeKTHBHO MaclITabyBaTH CUCTEMY IIiJ 3pOCTar04i MOTPeON KOPUCTYBAUiB Ta OOCITU JaHHX.

BuBueHHs Ta aHaIi3 OCHOB aCHHXPOHHOI 00pOOKH Yepru 3aBJaHb B iHPOpPMALIHHUX CHCTEMaxX
JI03BOJISIE BU3HAYUTH KIIIOYOB1 NPUHIMIIM Ta TEXHIKH, K1 3aCTOCOBYIOTbCS JI €(EeKTUBHOIO
PO3MOJILTY 3aBAaHb MK PISHUMH KOMIIOHEHTaMHU CUCTEMH. ACHMHXpOHHA oOpoOKa uepru 3aBJaHb
0a3yeTbcd Ha MPUHIMII THMYACOBOTrO 30epiraHHs 3aBJaHb y 4ep3i O MOMEHTY iX oOpoOkH, 110
JI03BOJIIE CUCTEeM1 30epiraTi BHMCOKY Hpale3/laTHICTh Ta JOCTYIHICTh HaBITh IiJi BUCOKHM
HaBaHTaXEHHAM. Takuil miaxin 3a0e3neuye MOXJIMBICTh OalaHCYBaHHS HaBaHTAXEHHA Ta
OIITHMI3alll]l pecypciB, 0COOJIMBO B KpUTHUHUX CLIEHAPISAX, TAKUX K (DIHAHCOBI TpaH3aKIil, 00poOKa
3aMOBJICHb Y €JIEKTPOHHIN KoMepIlii, a00 BeIMKOMaCIITa0H1 aHAITUYHI OOUHCIICHHS.

Jlist TinOOKOTo aHalizy BUKOPUCTAHHS pecypciB 1H(QOpMaIIHHUX cUCTEM OyJ0 po3poOiieHO
METOOJIOT0, SIKa BKJIIOYAE KOMIUIEKCHUM MiAXiA 70 MOHITOPUHIY, OLIHKHM Ta aHaji3y pi3HUX
aCMeKTIB CUCTEMHUX pecypciB. BukopucranHsl IHCTpYMEHTIB MOHITOPUHTY, TakuX ik cAdvisor s
koHTelHepiB Docker, Prometheus st 300py MeTpuk Ta Grafana ams Bisyanizanii JaHUX, JO3BOJIHUIIO
310paTH Ta aHaJII3yBaTH BeNIMKI 00CATH 1H(OpMaIlii PO CTaH CUCTEMHU B peaibHOMY daci. MeTouka
OXOIUTIOE HE TUIBKU 301p CTATUCTUKH, aje i OEHUYMApKIHT, SKUH JJO3BOJISE OL[IHUTH MPOTYKTHBHICTh
CHCTEMH IIJISIXOM TIOPIBHSHHSA 3 BU3HAYEHUMH CTaHAaPTaMH Ta KpAIluMH NpaKTHKaMU Tany3i. Takuit
HiAX1J 1OTIOMara€e BHSIBJISATH «BY3bKiI MICLsD» B apXiTEKTypli CUCTEMH Ta BH3HAYaTH ONTHUMAJbHI
NUBSIXH 1X OMTHMI3alIii.

VY pamkax IOCIiKeHHs OyJo MPOBEACHO eKCIIepUMEHTaIbHE MOPIBHAHHS PECYPCiB CUCTEMHU
IpU 3aCTOCYBaHHI CHHXPOHHOTO Ta AaCHMHXPOHHOrO oOpoOieHHd 3anuTiB. OTpuMaHi JaHi
MIPOIEMOHCTPYBAIIH, 1110 ACHHXPOHHA 00pOOKa 3aBJaHb 3 BUKOPUCTAHHSAM YEPru J03BOJISIE 3HU3UTH
HaBaHTa)XCHHs Ha LEHTPaJIbHUI Mpoliecop, a Takoxk 3a0de3neuye OuIbll e(eKTHBHE BUKOPUCTAHHS
ornepatuBHOi nam'ati. Lle cripusie MiABUIIEHHIO 3arajbHOI MPOIYKTUBHOCTI CUCTEMH 1 3MEHILICHHIO
yacy BIATYKY Ha KOPUCTYBallbKi 3amuTH. Takoxk Oyino 3adikcoBaHO MOKpALIEHHS MPOMYCKHOI
3ATHOCTI MEpeXi, 10 € KPUTHYHO BAXJIMBUM Ui 3a0€3MEUeHHs CTaOUIbHOCTI CHUCTEMHU NpU
BHCOKOMY 00CsI31 TaHUX.

Pe3ynbraTi AOCHIHPKEHHS MAIOTh BayKJIMBE MPAKTUYHE 3HAUYSHHS JJ1s1 ONTHMI3alii po6oTH BeO-
CEpBICIB, KOPIIOPATUBHUX JOJIATKIB Ta CHCTEM OOpOOKH BEIMKHX OOCSTIB JaHMX. BUKopucTaHHS
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ACUHXPOHHO1 00pPOOKH 3aB/IaHb JT03BOJISIE 3a0€3MEYNTH OUTBIN ePEeKTHBHE BUKOPUCTAHHS PECYPCIB,
3HHU3UTH BUTPATH HA TEXHIYHE 0OCIIyrOBYBaHHS Ta MiABUIIUTH HAIHHICTh i1HPOPMALIHHUX CUCTEM.
Ha ocHoBi aHamizy 0ys10 po3po0JIeHO peKOMEH IaIli1 010 IHTeTpallli aCHHXPOHHOT 00pOOKH 3aB/IaHb
y pizHomanitHi [T-iHdpacTpykTypu.

3arajgbHi BHCHOBKH JOCIIDKEHHS MiAKPECTIOITh, [0 aCHHXPOHHA OOpoOKa 3aBlaHb 3a
JOMOMOTOI0 4epr 3HAYHO MiJABHILY€E MNPOAYKTUBHICTH iH(oOpMamiiiHux cucrteM. lle He mnume
BIIKPHBAE NUISAX 10 €()eKTUBHOTO MACIITaA0yBaHHS CHCTEMH 3 MiHIMaJTbHUMHU 3MIHAMH B apXiTEKTYPi,
asie i cripusie ONTHMi3allii BUKOPUCTAHHS PECYPCiB Ta 3HWKECHHS 3arajbHUX BUTpaT. JlocmimKeHHs
BKa3y€e Ha HEOOXIJHICTh MOAAJBINUX PO3POOOK B IIHOMY HANPSIMKY, 30KpeMa, Ha PO3IIUPECHHS
(YHKIIOHAIFHOCTI ACHHXPOHHHUX YEpr Ta BIPOBA/KCHHS aBTOMATHU30BAaHUX IHCTPYMEHTIB IS
VIPaBIiHHS PeCypcamMu B pealbHOMY 4aci.
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AHAJII3 ITHOOPMAIIMHO-AHAJIITUYHAX CUCTEM IMIAIIPUEMCTB

B cydacHuX AMHAMIYHO 3MiHIOBAaHUX YMOBAX MiAMPUEMHHIITBA HA PUHKY BaKKO 3HAUTH TOTOBI
iH(opMaIiiHO-aHATITHYHI TPOYKTH, 10 OYIyTh BIAMOBIAATH BCIM MOTpPedaM IMiANPHUEMCTBA, TOXK
NepeBakHa KUIBKICTh BEIMKHX KOMMaHii abo po3poOmsarore BmacHi [AC abo 3HaxomsaThes y
nmocTiiHINA konaboparii 3 IT mignmpuemcTBaMu, MO PO3POOIISIFOTH Ta TONOMArarTh aIMIHICTPYBaTH
1HAMBITyanbHI, po3pobieHi mia cnenu@iuHi BUMOTH KOXKHOTO MiINPUEMCTBA iH(OpMAIiHO-
aHATITUYHI CUCTEMHU Ta MOyl 10 HUX. Cepesi TOTOBUX MAaCOBUX KOMEPLIHHUX MPOIYKTIB €KCIIEPTH
BUJUISAIOTH HACTYTHI iH(pOpMaLiHHO-aHAIITUYHI CHCTEMH.

Sisense € ofHi€l0 3 Kpalmux Iporpam aias aHamidy jnaHux. [lnardopma moxke cmpocTutu
cKiamHi nmaHi 3 Oe3miui mkepen. BoHa mpomoHye macmraboBaHi (yHKIIOHATIBHI MOKIHBOCTI. Y
Sisense € miuaHu uig Majoro Oi3Hecy 1 BEIMKUX MignpueMcTB. [Iporpama Mae rHydKy apXiTeKTypy,
0 HaJga€ 3MOTY OTpUMAaTd Oe3Nid MiAXOHdiB A0 Bi3yamizaimii. Sisense BijioMa CBO€IO BIACHOIO
apxitekTyporo Single-Stack, sika 103BoJIsIE pO3pOOIATH CKIamHI pilieHHs Ta TexHojoriero In-Chip
Engine, mo rotye mani miJ yac BHKOHAHHS 3alHUTy, KEPYIOUM KEII-IaM'sTTI0 Ipolecopa OuTbI
€(EeKTUBHO.

3 HOBUX iH(pOpPMaLIHHO-aHATITHYHUX CUCTEM BHIUIIEThCS cucteMa Looker, mo momomorae
00'eHATH HArpoMa/KEHHs HECTPYKTYpPOBAaHMX JaHUX B ogHOMy Micui. Cucrema J103BOJISIE
BUKOPHCTOBYBATH ii BOyZIOBaHI MOJIyJIi Ta CTBOPIOBATH BiacHi. L{ikaBuM pillICHHSIM € MOKJIHMBICTh
IHTEerpyBaTH aHaji3 JaHUX 3 Oi3HeC-pilIEHHSIMHU, 110 BUKOPHCTOBYIOTHCS KOMaHIAaMH, TAKUMHU SIK
Slack ta Salesforce.com. [Iporpamue 3abe3mneueHHsT JOCTYNMHE SIK IJIATHE XMapHE PIlICHHS a0o
Binkputa matdopma API s manoro Gi3Hecy Ta BETUKUX MiANPHEMCTB.

Datapine - 1ie KoMITJIEKCHa aHAITHYHA TUaTGopMa, sika BUKOPUCTOBYE Bi3yalli3alliio JaHUX Ta
013Hec-aHaAITUKY. BiH po3po06iienui, 11100 10mOoMOrTH KOMIIaHisIM 3p03yMITH CBOT JIaHi Ta OTPUMATH
JOCTYI J0 JIEBUX JIaHUX, 110 3MIIHIOIOTH MPOIEC MPUUHATTA pimieHb. OcHaleHa MPOCTUM, alie
IHTYITUBHO 3pO3yMUIMM iHTep(delcoM MepeTsAryBaHHs, a TaKoX MacHITaOOBaHUM 1HCTPYMEHTOM
aHaJi3y MaHWX, [0 TUIaTGOpPMYy MOXKHA HAJAIITYBaTH HA OCHOBI YHIKaJbHHX IMOTped Oi3Hecy.
[Tnardpopma mNIATPUMYE MOKJIMBICTh HaJAIUITYBaHHS BEJIMKOI KUIBKOCTI JDKEpen MJaHuX 1
KOHCOJTiTyBaT! HEOOXiAHY 1H(OPMAIIi0 AJIS TTOJETTIEHHS Bi3yai3arii.

Cepsic Domo BH3Hauae CBOEI0 KOHKYPEHTHOIO IiepeBaroro MoOUIbHICTh. BiH opieHTOBaHUH Ha
LIIMPOKE KOJIO KopucTyBauiB Ta (yHkii, Takux sk, CEO, IT, ¢inancu, nponax, MapKeTHHT 1
ornepauii. Domo AOCTYNmHHMI y BUIJISAI XMAapHOTO CEpBiCy, BCTAHOBIIOBAIBHOI 1H(OpMAaLiiHO-
aHAMTUYHOI cucteMu abo sk BiakpuTuii API. Mae iHCcTpymMeHTH [uisi aHaimizy pO3MOB Ta
MOBEIHKOBUX MOJeNiel, OTPUMAHMUX 3 PI3HUX COLaJIbHUX Mepex. Domo € Ge3KOmTOBHUM Jis
CTapTamiB 1 MaJIOro Oi3HECY.

SAP Crystal Reports mo3uIioHy€eThCsl, SIK pillIeHHS U1 CEPeIHIX Ta BEJIMKUX MiANPHUEMCTB, 110
MarTh BeNuKi 00csru nanux. [AC mMae 3Mory IHTETpyBaTHCS 3 MaiiKe Oyab-IKUM JIKEPEIIOM JTaHHX.
Ile no3BOJIsIE OTPUMYBATH JIOCTYI JI0 3BITIB y IIUPOKOMY Jiana3oHi (hopmariB. ICHye MOXIMBICTD
reHepyBatu ©OararodopMaTHi Ta IHTEPAKTMBHI 3BITH Ha pi3HUX MoBax. Jlms Oimbrmoi
(YHKI10HAIBHOCTI PillIEHHS IHTErPY€ETHCS 3 MOMYJIAPHUMHU Ta CTAaHJAPTHUMHU Oi3HEC-PILICHHIMH IS
J0JATKOBOI Bizyasizalii Ta mapaMeTpiB iHdopMariiiHoi maneni [1].

SAP ERP - ne mnporpamHe 3abe3nedeHHs Ui IUJIaHYBaHHS pECypcCiB IiJIIPUEMCTBA,
po3pobniene HiMmeubkoro komnaHiero SAP SE. SAP ERP Bxirouae kimrodoBi Oi3Hec-QyHKIIIT
opranizauii. bisHec-npouecwu, mo BxoaiTh 10 ckiaany SAP ERP, - ne oneparii (30yT Ta quctpulyis,
YOpaBJIiHHA MaTepiajamMH, IJIJaHyBaHHS BHPOOHUIITBA, BUKOHAHHS JIOTICTUKU Ta YIPaBJIIHHA
AKicTio), ¢iHaHcH (¢diHAHCOBMM OOJIK, yNpaBIiHCBKUN OOMIK, YHpaBiaiHHA (PiHAHCOBUMHU
JAHIIOTAMM), YMPaBIIHHS JIIOJCHKUM KamiTaloM (HaBYaHHS, pPO3paXyHOK 3apoO0iTHOI IUIaTH,
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PEKpYTHHT) Ta KOPIOPATUBHI MOCTyrd (YNpaBIiHHA TOJOPOKaMU, OXOpOHA HABKOJIHMIIIHBOTO
Cepe/loBHINA, OXOpPOHA Mpali Ta ympaBiiHHSA HepyxomicTio). ERP OyB moOynoBanuii Ha OCHOBI
KOJIMIITHBOTO TIporpamMHoro 3ade3neueHHs SAP R / 3.

[IAC Frontstep po3noscromxyerbess okpemumu wmonyiasmu CRM  Tta  ERP. Ile
0araro()yHKIIIOHAJIbHI 3aCTOCYHKH IO aBTOMAaTHU3YIOTh po0OOTa BIIILI MapKETHHTY, MPOJAXKIB 1
HICIATPOAAXKHOTO 00CIyroByBaHHs, ynpasiiHHA. ['omoBHOo BinminHicTIO Frontstep CRM Ta
Fronstep SyteLine ERP € rayukictp Momudikarii, mo T03BOJISIE€ 3aIPOBAIUTA CUCTEMY IIBUIIIC 1
JeIIeBINe, HIXK 1HII TOMOBI MPOAYKTH [2].

Microsoft Dynamics NAV - e mporpama s miianyBaHHs pecypciB mianpuemctsa (ERP) Bix
Microsoft. IIpoaykt € uwactunoro cimeiictBa Microsoft Dynamics i mpu3HayeHuil Ui HaJaHHS
JOTIOMOTH Y (hiHaHCax, BUPOOHUIITBI, YIPaBIIiHHI BIIHOCHHAMH 3 KJIIEHTAMH, JIAHITFOTaX MOCTABOK,
AQHATITHI Ta EJEKTPOHHIM KOMEpIi AN MaluX 1 CepelHiX KOMIIaHI Ta MiCHEBUX JOYipHIX
KOMIIaHI} BEJTMKUX MIKHApOHUX rpyn. s Moaudikariii cuicTeMu BUKOPUCTOBYETHCS BIaCHA MOBA
nporpamyBanHsi C / AL. Cucrema Microsoft Dynamics NAV cknamaeTscss 3 TPhOX OCHOBHHUX
KOMITOHEHTIB: cepBep 0a3 maHux, 0a3a JaHuX, B sKii 30epirarothbes aani Microsoft Dynamics NAV;
cepBep MPHUKJIAJHUX MPOTrpaM - CEpBiC, IO KOHTPOIIOE BCl acnektu podbotu Microsoft Dynamics
NAV; kiieHT - paktrunuii inTepdeiic kopuctyBada B Microsoft Dynamics NAV [3].

Oracle Advanced Analytics 3a0e3medye  mapalielbHO  pealli3oBaHi  aJITOPUTMHU
IHTEJIEKTYaIbHOTO aHaJi3y JaHMX Ta IHTErpalil0 3 BIAKPUTUM BUXITHUM KoJoM. JlaH1 aHaIITHKU
BUKOPUCTOBYIOTh Tpadiunuii inTepdeiic Oracle Data Miner i R mist moOynoBu Ta OLiHKY MTPOTHO3HUX
MojieJiel Ta BUKOpUCTaHHS makeTiB i rpadikiB R. Po3poOuuku gogatkiB po3ropratoTs Mozeni Oracle
Advanced Analytics, BUKOPHUCTOBYIOUM (YHKIIIi iHTENEKTYalbHOTO aHamizy AaHuxX i R. 3aBnsku
BukopuctanHio Oracle Advanced Analytics, Oracle po3mmuproe 6a3y nanux Oracle Ha aHamITUYHY
wiatopMy, SIKa JT03BOJISIE BUKOHYBATH MIHIMI3alil0 JaHWX 1 TUMIB JaHUX, YCYBa€ pyX NaHUX 1
JI03BOJIsIE TiependadaTy MOBEAIHKY KIII€EHTa, PO3pOOIATH MOjei Ta HajaBaTh eeKTHUBHI Oi3Hec
pimenns. Oracle Advanced Analytics, y moexnanni Oracle Data Mining i Oracle R Enterprise,
3a0e3neuye IPOrHO3HY AaHANITHUKY, IHTEJIEKTyaJlbHUN aHami3 JaHWX, BHUJIOOYBaHHSA TEKCTY,
CTAaTUCTUYHUM aHaJli3, pO3LUIMPEH] YUCENbHI pO3paxyHKU Ta IHTEPaKTUBHY IpadiKy BcepeaunHi 6a3u
nanux. Oracle Advanced Analytics MaOyTh, € HailOLIbII TPO(ECIHHUM, THYYKHM Ta YHIBEpPCATbHUM
KOMIUIEKCOM Cepell BCIX Mpe/CTaBiIeHUX 1H(OpMalIiHO-aHAITUYHUX CHUCTEM, aje cepei Horo
MiHYCIB MOKHA Ha3BaTU CYTTEBY I[iHY BIPOBA/KCHHS Ta HAJAIUTYBaHHS, Ta BEIMKHHA CHEKTP
KOMIIETEHII1H, 10 MOTPiOeH MepcoHaty AJis aAMIHICTPYBaHHS Ta pOOOTH 3 CUCTEMOIO.

3aranpHOI0 3a/adero 1H(opMaliiiHO-aHATITUYHOI CHUCTEMH MiANPUEMCTBA € 3a0e3MeUeHHs
YMOB JJIsl IPUHHATTS 3BaKEHUX, Y3TOJKEHUX Ta €(PEeKTUBHUX pILIEHb HAa BCIX PIBHSIX KEPIBHUIITBA.
CTpaTreriyHoo METOI0 YIpaBIiHHA IHPOPMALIIEIO € BUX1J Yepe3 MPOrHO3HO-aHANITUYHY (DYyHKIIiI0 Ha
YIPaBIIiHHA IHIIMMH pecypcaMu, 30KpeMa Tpy10BUMH, (iIHAHCOBUMH 1 MaTepiaJIbHUMMU.

3arajioM roJIOBHUMH NPOOJIeMaMH CETMEHTY PUHKY JaHUX MPOIYKTIB 3 TOUKH 30pY CIIOXKHBa4a
€ a0o HeIoCTaTHS THYYKICTh Ta BIAMOBIJHICTE BUMOTaM OKPEMOTO MIANPUEMCTBA Ta BY3bKHUI
¢dyHK1i10HaI a00 BUCOKa I11HA MOKYTIKU Ta BripoBakeHHs AaHuXx [AC. Cepen po3mIsHyTHX HAHOLIBII
BJAIMM pILIEHHSIM 37a€Tbcs BOpoBajkeHHA Komiuiekcy Oracle Advanced Analytics, aine
iH(popMaIliiHO-aHATITUYHA CHUCTEMa TAaKOXX Mae€ psi HEIOMNIKIB, SK TO TaK caMa BHCOKa I[iHA
BIIPOBA/KEHHS Ta MOTpeda B BUCOKOKBaTI(iKOBaHOMY NEPCOHAI I MOCTIMHOTO a/IMIHICTPYBAaHHS
iHpopManifiHO-aHATITHYHOT cucTeMH. T0o HafOLIbII BJATTUMHU PILLIEHHSMH 3 TOUKH 30pY CHOXKHBaya
3IAIIAIOTHCS TIPOYKTH PO3POOIICHI 1HAUBIAYATBHO i ITAMPHUEMCTBO.

Crnncox BUKOPHCTAHUX JIZKepeJt
1. Introduction to Sybase IQ [Enextponnuii pecypc]. — Pexum goctymy
http://infocenter.sybase.com/help/index.jsp?topic=/com.sybase.infocenter.dc00170.1510/html/igapg
v1l/BABGJDID.htm
2. Best Data Analysis Software Systems [Enextponnmii pecypc]. — Pexxum moctymy:
https://financesonline.com/top-15-data-analysis-software-systems-enterprise-cloud-open-source-
alternatives
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3. Dynamic SQL [Enexrponnuii pecypc]. — Pexxum moctymy: https://docs.microsoft.com/ru-
ru/sql/odbc/reference/dynamic-sgl?view=sql-server-2017
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IHTEPAKTUBHA CUCTEMA CTBOPEHHS IIJIAHIB CIIOPTUBHHUX TPEHYBAHb

Ha cporoguimHiii 4ac BiJUyBa€TbCs 3pOCTaHHS IHTEpECY 10 CIOPTUBHUX TPEHYBaHb Ta
¢Gi3UuyHOT aKTUBHOCTI. 3aBISIKM CYYacHHUM TEXHOJIOTISIM, MOXXHAa OTPHUMATH BEJIHMKY KUIBKICTh
KopucHOi 1H(opmMarttii mpo (i3uyHi TpeHYBaHHS Ta 3J0POBUH CIIOCIO KHUTTS, 1€ MOXKE JOIOMOITH
Kpaile po3yMiTH CBiil OpraHi3M Ta MOKpAaIIUTH pe3yJIbTaTH BiJ 3aHATH criopToM. Pi3Hi cepicu Ta
JOJATKH JIOMOMAararoTh JIOASIM y MOBCSIKACHHOMY JKUTTi, TOMy OyJIO BUPILIEHO PO3POOMUTH CEpBIC
IUIS. HaJIaHHSL TPEHEPY MOXIIMBOCTI CTBOPEHHSI 1HIWBIAYaJIbHUX Ta IPYNOBUX IUIAHIB CIIOPTUBHUX
3aHATH JJIs TPYNHU JIOAEH, pO30UTTSA JIr0AeH Ha IPYIU B 3aJIeKHOCTI Bl iX (P13MYHUX MOMKIJIMBOCTEH
Ta notped. Tpenep 3Moske O1IbIT ehEeKTUBHO CIIIKYBATH 32 POTPECOM KOPHCTYBaUiB, a KOPHUCTyBad
CEepBICY 3MOXKE CIIJIKYBaTH 3a CBOIM TpPEHYBAJbHUM IPOTPECOM, PO3KJIAJIOM TpPEHYBaHb, CBOIM
IPOTPECOM.

HaykoBoro HOBH3HOIO AaHOI poOOTH € pO3po0Ka IUIaHIB caMe IPyHOBUX TPEHYBaHb, TOMY IO
OUTBIIICTB TPOTPaM 3 TPEHYBaHb MAIOTh JIMIIE iHAUBIAyanbHUX XapakTep. Cepes nepeBar TpeHyBaHb
y TpYIIi 1 XOTiB OM BUIIJIUTH:

1) migBUIIEHAa MOTHBAITIS Ta MATPUMKA Cepel] YIACHUKIB;

2) KOHKYpEHIIis Ta MIATPUMKA y TOCSTHEHI METH;

3) coriadbHUN acNeKT, B3a€MO/IIS 31 CIIBHOTOIO;

4) pi3HOMaHITHICTb BIpAaB.

Tox Oyn0 BHUPINIEHO CTBOPUTH BIACHY CHUCTEMY sKa JONIOMOXKE TpEHEepy IUIaHyBaTh
TPEHYBaHHS JUIsSl IEKUJIBKOX TIPyI 3 pi3HEM piBHEM (i3M4YHOTO po3BUTKY. CHcTema MOBUHHA OyTH
3py4YHOIO Ui OIrYyHIB, TOK Ma€ OyTH IHTETpoBaHA 3 MPOrpaMolo, sIKy BOHM BUKOPUCTOBYIOTbH IS
BIJICTeKEHHS TPEHYBaHb Ta CBOTO Iporpecy. bipiiicTs moelt y Hamii criijibHOTI BUKOPUCTOBYE
roguHHUKY Garmin Ta ix MOOUTRLHUM Ta BeO gomaTku i HazBoro Garmin Connect [2].

[Tounemo 3HaitomcTBO 3 Garmin Developer API [3], BoHo € Ha MoBi mporpamyBanHs C#.
Garmin npoxykuisg i Garmin Connect APIs MatoTh 3HaUHy MOXIJIMBICTb JUIs Balloi matopmu, oo
OyTH OUIBIIOI YaCTMHOIO BAIOI'0 MEPCOHAIBHOTO 3JI0POB'Sl Ta CIOPTHUBHOTO J10CBiy. Bu Moxere
CTBOPHTH 1HJAUBIAYaTbHUAN JTOCBIJ BIPOBA/KEHHSI CBOIX JCHHUX 37I0pOB's 1 (DITHEC TAHUX Y BAIIOMY
J0JaTKy, a00 3aBXk/M HECKIHUYCHHO IMpalloBaTH 1 TPEHyBaTHCA 3 JOCTYIIOM JI0 TPEHYBaHb 31 CBOIX
IIPUCTPOIB.

Garmin Connect Developer Program e konekuieto API, mo no3Boisisie oTpuMyBaTu AaHi
kopuctyBada 3 Garmin Connect Ha Barry miaThopmy:

1) Health API — 3BeneHi MOKa3HUKH CTaHy 3[0pOB’sl 32 BECh JIeHb, TakKi SIK IMYyJbC, COH,
KUIBKICTh KPOKIB TOILIO.

2) Activity API — noBHi a1 npo AisibHICTB Tt ToHaA 30 BUAIB TiSUTBHOCTI.

3) Women’s Health API — rpagik BicTeXeHHS MEHCTPYalbHOIO LIMKIIY Ta 1HQOpMaIlis Ipo
BariTHICTb.

4) Training APl — nyOmikyiiTe CTpyKTypoBaHI TpEHYBaHHS Ta IUIaHM TpPEHYBaHb IS
CHUHXPOHI3allil KOPUCTYBaYiB 13 CyMiCHUMU NpucTpossMu Garmin.

5) Courses API — my6mikyiiTe KypcH, mo0 3poOuTH iX JOCTYITHUMH JJIsi KOPUCTYBAdiB JJIs
aBTOMAaTHYHOI CUHXPOHI3aIlil 3 IXHIM CyMICHUM MEPEHOCHUM a00 BEJIOCUIIETHUM KOMIT FOTEPOM.
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Micuem s imTerpanii Garmin API 3 kopuctyBauamu O0yno Bubpano Telegram, mist sikoro i
Oyno HamucaHo OoT. biroBa cHibHOTa aKTUBHO CIUJIKYEThCS Y I Mepexi, Mae 4YaTu JUIs
CHIJIKYBaHHS MDK TpylaMd, TOXX € TapHUM MiCIeM I BIPOBADKECHS (YHKIIOHATBLHOCTI IS
IUTaHyBaHHS TPEHYBAaHb.

3a gomomororw Telegram Bot API [4] Ta Garmin Training API Oyno HanucaHo 6oTa, KU
MO>KE€ BUKOHYBATH HACTYIIHI 3aBJIaHHS:

1) cTBOpEHHS IpyIl, MOXKIIUBICTD TOAABATH Ta BUAAISTH 0 HUX YYaCHUKIB,

2) oTpuMaHHA IUTaHYy HA HEIUTIO0 YYaCHUKIB TPYIIH;

3) aBTOMaTMYHA CHHXPOHI3AIlis IUIaHIB TPEHYBaHb Y TONMHHUKK Garmin JjIsl y9aCHHKIB TPYTI;

4) MOXJIMBICTB JJIsl TpEHEpa 3alOBHIOBATH OIroBUiA MJIaH 3 010110TEKH TPEHYBaHb.

Po3pobieny nporpamy O0yio BOIpOBaHKEHO B CIIOPTUBHIN CIITBHOTI MicTa JIHINIPO mix Ha3BOIO
“OCD DP Team”. BukopucTaHHsS JaHOi IpOrpamMd 3HAYHO CKOPOTHJIO Yac, HEOOXITHWUW Ha
3allOBHEHHS IUIAHIB TPEHYBaHb ISl BEJIMKOI KUIBKOCTI yYaCHHKIB, TAKOXK TEIEp yYaCHUKAM HEMae
HEOOXI1THOCTI CTBOPIOBATH TpEeHYBaHHS y mporpami Garmin it X TuTaHyBaHHS Ta BUKOHAHHS 117
9ac TPEHYBaHb.

CTBOpeHHsI IHTEPaKTUBHOI CHCTEMHU Uil CTBOPEHHs IUIaHIB TpPEHYBaHb BUIPABIAHO 3
ypaxyBaHHJIM Cy4YacCHHX MOTpPeO yYaCHHKIB CIIOPTHBHHX 3aXOJliB Ta TpeHepiB. Llei iHCTpyMeHT He
TIJIBKU TMOJIETUINTh IPOIEC TUIaHyBaHHs, aje W Ha/laCTh 3MOTY HiAHITH €(pEKTUBHICTh TPEHYBAHb Y
rpymnax Ta CTHUMYJIOBATH YYAaCHUKIB J0 TOCATHEHHS IXHIX CHOPTUBHUX IiJiel. 3 ypaxyBaHHSIM
IIBUAKOTO PO3BUTKY 1H(QOpMAIIHUX TEXHOJOTIH Ta MOMYJSpHOCTI (iTHECY, CTBOPEHHS TaKoi
CHCTEMH CTa€ HEOOX1THICTIO IS MIATPUMKH aKTHBHOTO Ta 37J0POBOTO CIIOCOOY KHUTTH.

Choucokx BUKOPHUCTAHHUX JIZKEPEJI

7. C# documentation: [EnextponHuit pecypc]. — Pexxum JOCTYMY:
https://learn.microsoft.com/en-us/dotnet/csharp/.

8. Garmin Connect mobile Client: [Enextponnuii pecypc]. — Pexum gocrtymy:
https://connect.garmin.com/modern

9. Garmin  Developer API:  [Enextponnuii  pecypc]. —  Pexum  pgoctymy:
https://developer.garmin.com/fit/overview/

10. Telegram  Bot API:  [Enexktponnuii  pecypc]. —  Pexum  nocrymy:

https://github.com/TelegramBots/Telegram.Bot

Haykosuui kepienux: 1.B. Pusckos, 0-p. mexu. HayK, 0oy.
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PEKOMEHJALII 3 MIIBUIEHHS CTIMKOCTI IHOOPMALIIMHUX CUCTEM JO
NMOTEHIIMHNX KBAHTOBHX 3ATPO3

CyyacHu# pO3BUTOK KBAaHTOBHX TEXHOJIOTIH MOPOHKYE HEOOXITHICTh PO3TIISALY Ta PO3POOKH
HOBHX MIJIXOIB /10 3aXUCTY iH(OpPMAIIHUX CUCTEM BiJl HOTEHIIMHNX KBAaHTOBUX 3arpo3. KBaHTOBI
00YHCITIOBAJIbHI CUCTEMH MOXYTh BUKOPHUCTOBYBATH aJITOPUTMHU, SIK1 JEIIO MiIPUBAIOTH TPAIULIHHI
METOAM KpUNTOrpadidHOrO 3aXHCTy. Y 3B'SI3Ky 3 LUM JONOBIJb CHPSIMOBaHA HAa BU3HAYEHHS
KJIFOYOBHX TMPOOJIeM Ta HaJaHHS PEKOMEHJAIM MIOM0 MiABUINEHHS CTIHKOCTI 1H(GOpMAIITHUX
CHCTEM.

P0o3BUTOK KBaHTOBHX OOYHCIIIOBAJIBLHUX TEXHOJOTIM Ma€ TMOTEHIaJl PEBOIOIOHIZYBaTH
Oarato cep JTHOACHKOI AISIIBHOCTI, BKIIIOYaoun Kpumnrtorpagito. KBaHTOBI KOMIT'IOTEpPU MOXKYTh
371aMaTH ICHYIOYl KPUIITOCUCTEMH, 110 BUKOPUCTOBYIOTh KJIACHUHI aJrOpUTMH, 10 0a3ylOThCs Ha
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CKJIaHOCTI (hakTOpHU3aIlii BenTuKux unced. [{e Moxke mpu3BecTH 10 CepiO3HUX HACTIAKIB I O€3MeKn
iHpopMaLiiHUX cHUCTeM, 30Kpema (iHAHCOBHUX CUCTEM, CHUCTEM YIPABIIHHSA KPUTHYHOIO
1H(}pacTPyKTypOIO Ta HAIlIOHATBHUX 0E3MEKOBUX CHCTEM.

[Tepen BBeIEGHHSM PEKOMEHMAAIIM CIIiJ] PO3TJISHYTH OCHOBHI KBAaHTOBI 3arpo3d. ATakd 3
BUKOPHUCTaHHAM KBaHTOBUX OOUYMCIIOBAJIbHUX AJITOPUTMIB MOXKYTbh CTaTH INPUYMHOK HMOPYLIEHHS
kpunrorpadiunoi criikocTi. BucokomBuAKICHI anropuTtMu (akropuzaiii Ta MONIYKY MOXYTb
3HAYHO CKOPOTUTH €(PEKTUBHICTh CydacHUX mudpiB, 30kpema, RSA ta ECC.

[leprioueproBor0 peKOMEHAALIEI0 € aKTHBHA PO3POOKa Ta BIPOBAKEHHS KBAHTOBO-CTIHKHUX
QIrOpUTMIB IUGpPYyBaHHA. BaxiuBO 3BepHYTM yBary Ha acHUMETPUYHI alTOPUTMH, SIKI BKe
JIEMOHCTPYIOTh BHCOKHI PiBEHBb CTIHKOCTI JI0 KBAHTOBUX aTaK, HAMPHUKJIAJ, AJITOPUTMHU HA OCHOBI
T€OMETPUYHUX O0'€KTIB.

Po3pobka Ta BIpOBa/PKEHHS KBAaHTOBO-CTIMKMX KpunrocucteM. Lli KpunrocucteMu MOBUHHI
BUKOPHUCTOBYBATH AITOPUTMHU, SIK1 € CTIHKUMM JJO KBAHTOBUX aTak.

OpxHAUM 13 IPUKIIA/IiB KBAHTOBO-CTIMKOI KPHUIITOCUCTEMH € MMOCTKBaHTOBA Kpunitorpadist (PQC).
PQC BukopuCTOBY€ aJIrOpUTMH, K1 € CTINKMMHU 10 KBAHTOBMX aTak, aje BCE L€ MOXYTb OyTH
pealti3oBaHi Ha Cy4yaCHUX KOMIT IOTEpax.

[le ogHMM NPUKIAZOM KBaHTOBO-CTIMKOI KPUNTOCHCTEMH € KpunrTorpadis 3 KBaHTOBOIO
HaamipaicTio (QKD). QKD BUKOpHCTOBY€E KBAaHTOBI BIACTUBOCTI CBITJIA JIJIi CTBOPCHHS HAIHHUX
KaHaJiB 3B A3KY, SKi € CTINKMMHU JJO KBAHTOBUX aTak.

[epexin Ha KBaHTOBO-CTiHKi cTranmaptu kKpunrorpadii. CeiToBi opranizamii, Taki sk ISO ta
NIST, po3pobIisioTh cTaHAAPTH KBAHTOBO-CTiiKOT Kpunrtorpadii. Opranizaiii, siki BAKOPUCTOBYIOTb
Il CTAaHAapPTH, Oy IyTh KpaIlle 3aXHUIICHI BiJl KBAHTOBUX aTakK.

ISO po3pobuna cranmapt ISO/IEC 21047:2017, sikuii BU3HA4a€ BUMOTHU JO KBAHTOBO-CTIMKHX
kpunrocucreM. Lleit cranzapT BUKOPUCTOBYETHCS B 0aratbox KpaiHax CBITY.

NIST pospobusie crangapt NIST PQC, sikuii Bu3Hauae HaOOpu KBAHTOBO-CTIHKUX aJTOPUTMIB.
Lle#t crangapt mie nepedyBae B po3po0Oili, ajie BiH, HMOBIPHO, CTaHE MIMPOKO MPUHHSATUM CTaHIAPTOM
y MaiilOyTHbOMY.

OniHka CTIMKOCTI ICHYIOUMX 1H(GOPMALIHHUX CUCTEM /10 KBAHTOBUX aTak. Oprasizaliii NOBUHHI
OLIHUTH CTIMKICTh CBOiX ICHYIOUMX i1H(pOpMaliHUX CHCTEM [0 KBAaHTOBHMX aTak. Llg omiHka
JIOTIOMO’KE BU3HAYHUTH, SIK1 3aX0J1 HEOOXIIHO BXKUTH IS HIABUILEHHS CTIMKOCTI IIUX CUCTEM.

OnHUM 13 METOJIB € BUKOPUCTAHHS CHMYJIATOPIB KBAaHTOBUX KOMII't0oTepiB. CuUMymsTOpH
JI03BOJISIIOTH OIIIHUTH, SIK KBAHTOBI aTaKU MOXKYTb BIUIMHYTH Ha KOHKpPETHY 1H(OpMaLliiHy CUCTEMY.

[HmIMM MeToAOM OIIHKH CTIHKOCTI 1H(OPMAILIMHUX CHUCTEM JO KBAaHTOBUX aTaK €
BUKOPHUCTAHHS TECTIB HA MPOHUKHICTh. T€CTH HA MPOHUKHICTH JT03BOJISIIOTh BUSIBUTH BPa3IMBOCTI
iHpopManiiHOi cucTeMH, sIKi MOXKYTh OyTH BUKOPUCTAaH1 JJIsi KBAHTOBOI aTaky.

3a0e3nedeHHs] anmapaTHOTO Ta MPOTPAMHOTO 3aXHCTy € BKIMBHM €TAallOM B ITiIBUIICHHI
CTiiKoCTI iHpopManiiHUX cucteM. BapTo akiieHTyBaTH yBary Ha po3po0I11i 3aX0/11B 3aXHCTY BiJl aTak,
SIK1 BUKOPHCTOBYIOTh KBaHTOBI PUHIUIIH, TAKUX SIK aTaKU HA OCHOBI BUMIPIOBaHb KBAHTOBUX CTaHIB.

BaxJIuBUM KOMIOHEHTOM € BUKOPHUCTaHHS KBAHTOBHUX MPUHIMIIB JJIsl TOKPALIEHHS METOIIB
ayTeHTHU(IKalii KopucTyBauiB. Po3poOka 610MeTpUYHUX TEXHOJIOTIH, sIKI BAKOPUCTOBYIOTh KBAaHTOBI
acIeKTH, MOKE 3HAYHO ITiIBUIIUTH PiBEHb CTIHKOCTI ayTeHTH(IKAIIIHUX CUCTEM.

CucremaTH4HE TECTYBaHHS CTIMKOCTI 1H(QOpMAIITHMX CHUCTEM [0 KBAaHTOBHX 3arpo3 Ta
BaJIiallisi 3aCTOCOBAHUX 3aXOJiB Oe3MeKH € HEOOXiJHUM eTaroM B MPOILeci MiJBUIIEHHS PIBHS
3axucty. CTaHAapTH Ta METOM TECTYBAaHHS IMOBHHHI BPaXOBYBaTH KBAaHTOBI aCIIEKTH O€3IEKH.

P03BUTOK KBaHTOBUX OOUMCITIOBAIbHUX TEXHOJIOT1H CTAHOBUTH CEPHO3HY 3arpo3y AJs Oe3neKH
iHdopmariiaux cucteM. Opranizailii MOBHHHI BXXKUTH 3aXOJIB IIOJI0 MIABUIIEHHS CTIMKOCTI CBOIX
iHpOpMaLiIHHUX CUCTEM JI0 MOTEHLIHHUX KBAHTOBUX 3arpo3.

Po3poOka Ta BHpoBajKeHHS 3aXO0JIB 3 MIABUIIEHHS CTIMKOCTI 1H(QOpPMALIMHUX CUCTEM N0
MOTEHI[IHHUX KBAaHTOBUX 3arp03 € aKTyaJbHUM 3aBJIaHHSAM Y CBITJII IIBUKOTO PO3BUTKY KBAHTOBHX
TEXHOJIOTiH. BaXJMBO CHIpsSMOBYBaTH 3yCHJUIS Ha MOMIYK €(EKTHBHHUX pIlleHh Ta CTBOPECHHS
CTaHJApTIB, L0 TAPAHTYIOTh CTIMKICTh iH(OPMALIMHUX CUCTEM B YMOBAaX BHCOKOTEXHOJIOTTYHHX
3arpos.
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MYJbTUMOBHHUI KTACU®IKATOP 3MICTOBOI'O HAITIOBHEHHS TEKCTOBHX
JOKYMEHTIB

3 po3BUTKOM 1H(GOpPMALIHHUX TEXHOJIOT1H Ta BUOYXOBUM 3pOCTAHHAM JOCTYITHUX TEKCTOBUX
IaHuX, o0poOka Ta Kiacu(ikamis TEKCTOBMX JOKYMEHTIB CTAlOTh AaKTyaJbHUMH 3aBJAHHAMHU Y
Cy4acHOMY CBiTi. J[aHa JOKyMEHTallisl € OIUCOM Ta pe3yJibTaTaMU JOCIIIKEHHsI, IOB'A3aHUMH 3
PO3pOOKOI0 Ta 3aCTOCYBAaHHSM MYJIBTHMOBHOTO KiacH]ikaTopa 3MICTOBOTO 3MICTy TEKCTOBHUX
JOKYMEHTIB.

AXTyanpHICTh TIpO0JIEMHU TOIATAE B TOMY, IO iH(pOpMAIis, Ky MU OTPUMY€EMO 3 TEKCTOBUX
JaHUX, MOXe OyTH BUPIIIAIBHOIO ISl IPUUHSTTA pillleHb Yy pi3HUX cdepax. Bumoru no TouHOCTI,
IIBUJIKOCTI Ta MAacIITa0OBAaHOCTI CUCTEM OOpPOOKM TEKCTIB 3pOCTalOTh. TaKUM YHHOM, po3poOka
MYJbTHIA3UYHOTO Kiacu(]ikaTopa CMHCIOBOTO 3MICTY TEKCTOBHX JOKYMEHTIB CTa€ Ba)KIMBOIO
3a/1auero y raiy3i 00pooku npupoiHoi MmoBu (NLP) Ta MammHHOTO HaBYaHHS.

I1ig yac BUKOHAHHS AMIUIOMHOI poOOTH, s 3BEPHYB yBary, 110 iCHYIOTh Taki mozeni sk, NLP
(oOpoOka mpupoaHOi MOBH) Ta Monenb HaiBHoro baieca (Naive Bayes). Ilig wac mocmimkeHHs Ta
O3HAWOMJICHHSI IIMX TEXHOJIOT1H, s BUPIIIMB BUKOPUCTOBYBATH caMe II MO/, BOHM OLIbII 3a BCE
NIAXOAATh s PO3pOOKM MYJIBTMMOBHOTO KJacH(ikaropa 3MICTOBOTO 3MICTy TEKCTOBHX
JIOKYMEHTIB.

B nporieci BuKoHaHHST TUTIIOMHOI poOOTH BCI 111 3a7a4i OyAyTh peanizoBaHl y BUTJISII BeO-
J0aTKYy, 1110 BUKOPHCTOBYE MOBY nporpamyBanHs PHP. Be6-no01aTok HafacTs 3pydHuil iHTepdeiic
JUIS KOPUCTYBAUiB Ta CIIPOCTUTH JOCTYH 10 GYHKIIHN Ki1acu(iKallii TEKCTOBUX JOKYMEHTIB Ha Pi3HUX
MOBaXx.

B pesynbTari 3acTOocyBaHHS LMX TEXHOJIOTIH HaMM pO3pOOJIEHHH MyJIbTHUMOBHUI
KJ1acu(}ikaTop TEKCTOBUX JaHUX, pHC. 1.
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Puc. 1. Pe3ynpraT aHamisy 3MiCTy TEXHIYHOTO IOKYMEHTa

Ils cucrema BimoOpaskae pe3ysIbTaTH aHANI3y 3MICTY 3aBaHTAXKCHOTO JOKYMEHTa B CHCTEMI.
KiienT Moxe 6aunuTé BMICT JOKYMEHTA, a TaKOXK MPOBOAUTH HOPMaJli3allilo 3MICTy, MepeKiaa Ha
1HIITy MOBY, 1 BU3HAYaTH TOHAJIBHICTD 1 EMOIIMHUI BIATIHOK TEKCTY, TAKOXK OyJIM peai3oBaHi XMapu
caie (Word cloud), xMapu Bu3HAuYarOTh HACTpPili Ta MOMYJISIPHICTD CAMHUX CIIiB, L€ JA€ 3MOTY
MpoaHaJIi3yBaTH Kpamie 3MiCT JOKYMEHTA.

J171s BUBHAYEHHS 3MICTY CaMOTo JIOKyMeHTa HaM Jornomarae mozenb NLP, ockinbky 11 MOZEINb
BHU3HAUa€ TEMHU, KaTeropii, a Takok 3MICT TEKCTOBUX JIaHUX Oy/Ib-SKOi CKIIQJHOCTI.

[lepexman mokyMeHTa JJisi HopMaizaiii 3micty Oyma 3acrocoBana (ynkmiss API Google
Translate. L{s1 pyHKIIis 103BOJIsIE KIIEHTY NepeKIaJaTh TEKCTOBUI BMICT 3aBaHTA)KEHOT'0 JOKYMEHTa
Ha 1HIIIy MOBY 3 METOIO MOJIETIICHHS CIPUMHATTS a00 pOOOTH 3 BMICTOM.

Hagani mMu mnanyeMo po3mupeHHs MOBHOI MIATPUMKH, MOXKIJIHMBICTD TOJIaBaHHS JOJATKOBUX
MOB, @ TaKOX IIOKpAIlllEeHHS TOYHOCTI Kijacu@ikaiii BHUKOPHCTOBYIOYM HOBI Cy4yacHI MeETOIHU
MalIMHHOTO HaBYaHHS, MOKPAIIEH] alrOpUTMHU TSI TiABUIIEHHS TOYHOCTI Kiacudikailii TeKCTOBHX
JIOKYMEHTIB, OCKUTBKH II€ IONTOMO>KE 3p0OUTH OUThI €()eKTUBHUM aHaJIi3 3MICTY TEKCTOBUX JIAHHX.

Pe3ynbraTi eKkcriepMMEHTaTbHUX JOCHIKEHb JIEMOHCTPYIOTh €(pEeKTHUBHICTH PO3pOOIIEHOTO
knacudikaropa Ha 6araTOMOBHHMX KOPITycax TEKCTOBHX JIaHUX. ABTOp BKa3ye, IO 3alPOITOHOBAHHUN
METOA 3AaTHUM e(eKTHBHO Kiacu(iKyBaTH TEKCTH PI3HUMH MOBAaMHU Ta IEPEBEPILYyE ICHYIOUl
MIIXO/IM B 1M ramy3i.

B poboTi mpoBeneHO eKCHepUMEHTANbHI JOCHIDKEHHS, i Yac SAKUX OI[IHIOBalacs
MPOAYKTUBHICTh pO3po0JIeHOro Kiacugikaropa Ha 0araTOMOBHUX KOpIycaX TEKCTOBUX JlaHUX.
Pe3ynbraTy eKCHEepUMEHTIB CBi4aTh MPO Te€, IO 3alpOlOHOBAHUIN METOA 34aTHUM e(pEeKTUBHO
KJ1acu(iKyBaTH TEKCTH PI3HUMHU MOBaMU Ta MEPEeBEPUIY€E ICHYIOUI MIIXO0AH Y IiH ramysi.

CnHcoK BUKOPUCTAHMX JKepes
1. Cokono 1.B., IBanoBa O.C. "Metonu ta 3aco0u 300py Ta 0OpoOKHM JaHHUX B CHCTEMax
MOHITOPMHTY €KOJIOTIYHMX mapaMmeTpiB." 30ipHUK HayKOBMX Mpalb [HCTUTYTYy ekosorii Ta
IPUPOAHNYMX pecypciB. - 2018. - Bum. 45. - C. 112-127.
2. Ilerpenko H.O., llleBuenko J[.M. "CyuacHi TeHIEHIIIT pO3BUTKY IHTEIEKTyaJIbHUX CUCTEM
MOHITOPHHTY JOBKULI." [HpOpMaliiiHi TexHOOTIT Ta 00uuCTIOBaibHA MexaHika. - 2019. - Ne 3(56).
- C. 45-52.
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JOCHIIKEHHSA 3MIHU KBAHTOBOI'O CTAHY HIJIBOBOI'O KYBITY 3 CNOT

Jlnist MO/IeIOBaHHS KBAaHTOBUX CHUCTEM JI0 SIKUX, HANPHUKIAJ BITHOCATBHCS CKJIATHI CUCTEMHU
(dhoTOoCHHTE3y, HAAMPOBIIHOCTI Ta MOJEKYISPHUX YTBOPEHb BIAMIHHO TMiAXOJATh KBaHTOBI
KOMIT'IoTepr. BOHU MOXYTh BHopaTtucs 31 CKJIQJHICTIO Ta HEBH3HAUYEHICTIO CHUCTEMH, SKa MOXKE
[IEPEBAaHTAKYBATH KIACUYHI KOMII IOTEPH.

KBaHTOBMII KOMITTOTEP MPALIOE 3 KOJIOBAHOIO iH(OPMAIIi€0 Y BUTIIAII KyOiTiB — KBaHTOBUX
aHayIoriB OITiB. A KBAaHTOBI BUpaxyBaHHS — I1€ MaHIMyJIAIii 3 Ha0opoM KyOiTiB. Komu mpoBoasaThCs
MaHImyJsii 3 Ky0iTaMu, B SKOCTI TaM'aATi BUCTYIIA€E JSSIKUi HaOlp KBaHTOBUX JIBOPIBHEBUX CHUCTEM.
Taxki cucteMu MOXYTh MaTH pi3HY (Qi3UYHY IpupoAy. Ko € ¢pizuvHa cucTeMa, B SIKii € JIBa CTaHH
— JIOT1YHUH HYJb 1 JIOTIYHA OJWHUII, IO ICHYIOTH 1 JOBUIBHI CYNEpPIIO3UIli — KBaHTOBHU CTaH
¢bi13u4HO1 cucTeMu B Tak 3BaHOMY I 'imbO6epToBOMY npocTtopi. Lle 3HaunTh, 110 CKJIAAHO OJJHO3HAYHO
BUJIUTUTH OJMHMINIO UM HYJIb B TAKUX CHCTEMax. BaJMBO BIAMITUTH, IO CYNEPIIO3HIIT B JOCBIII
HEJIOCTYIIHI, CIIOCTEepiraTd MOJKHA JIMIIE JiBa BHXiAHI cTaHU. KoedilieHT cynepno3ullii BU3Ha4ae
HMOBIpHICTH TOTO, III0O MU OTPUMAEMO B pe3ysbTaTi. OJHIEI0 3 BIACTUBOCTEH KBAaHTOBOT TEOPii € Te
1110 pe3yJIbTaT BUMIPIOBAHHS 3aBKIM CTa€ NPUHIUIIOBOIO HMOBIPHICTIO.

Jist poOOTH IPUCTPOIB MOTPIOHO PO3YMIHHS KBAHTOBUX BUPAXYBaHb.

[TpuHIMIIOBOIO Ta PyHIAMEHTAIHHOIO PI3HULICIO MK KIIACHYHUM OITOM Ta KyOIiTOM MoJIsrae B
TOMY, 110 KyOiT MOK€ 3HaXOIMTHCH B CTaHIi, IO BIAPI3HAETHCS Bia Hyist a0o oauHMLi. Takuil cran
KyOiTa BU3HAYA€THCS JIIHIHHOW KOMOiHaIi€l0 0a3MCHUX CTaHiB. MareMaTWYHUN ONUC O0a3MCHUX
CTaHIB 3BOAMTHCS JI0 1X MPEICTABICHHIO B MATPUYHOMY BHTJISII.

Ko yacTku 00'e1HYIOTBCS B OIHY CUCTEMY, IIPH LIbOMY HE Ma€ 3HaYCHHs, HACKUIBKHU J1aJIeKO
BOHH 3HAXOJSThCS OJIHA BiJ OJHOI, CIIOCTEPEIKEHHS 32 OJHIEI0 3 YACTUHOK MOXKYTh aBTOMATUYHO
Ha/1aBaTH 1H(OPpMaIIiIo PO 1HIIII 3aIUTyTaHl YaCTUHKH, HE3aJIeKHO BiJ] BIICTaH1 M’k HUMHU. KBaHTOBa
3aIuUTyTaHICTh JJO3BOJIUTH MUTTEBO BIUIMBATH OJTHUM 00'€KTOM Ha 1HIIIHM.

BaxuinBuM marom po60TH KBaHTOBUX aJITOPUTMIB € MpoLieaypa BUMipy ctany. [licist Bumipy
KyOIT IepexoauTh A0 0a3UCHOTO CTaHy, 110 BIAMOBIIAE KITACUIYHOMY PE3yIbTaTy BUMIDY.

@dyHnaMeHTaIbHEe 3HAYEHHS Mae onepaiis BUMipy KyOita. Taka omepailis BUKOHYETbCS
KJIACUYHHUM KOMIT FOT€POM 1 BOHA [IEPETBOPIOE CTaH OJIHOTO KyOiTa B IMOBIPHICHUN KJIACUYHHN OIT
BIJITIOBITHO JIO TPUHIIMIIIB KBAaHTOBOI Teopii. Pe3ynabTat BUMIPIB JO3BOJISIIOTH BUKOPUCTOBYBATH
KBAaHTOBO-MEXaHIUHI CXEMHU JJIsl OTpUMaHHs 1H(QopMaIlii mpo cucremy.

Jlnist CTBOPEHHsI KBAHTOBOT CYIEPIIO3UIIil Ta BUMIPIOBaHHS OyJI0O CTBOPEHO MPOrpaMy Ha MOBI
nporpamyBanHsa Python. [[ns kBaHTOBUX 00YHCIIEHH 0YyJIO 3aCTOCOBAHO MPOTPaMHUI (PpeMBOpPK 3
BigkputuM kojoM Qiskit. BiH Hamae iHCTpyMEHTH Al CTBOPEHHS Ta KepyBaHHS KBaHTOBUMU
IporpaMaMu Ta 3amycKy iX Ha MpPOTOTUII KBaHTOBUX NpHUcTpoiB Ha IBM Q Experience abo Ha
CHUMYJIATOpaX Ha JJOKAJIbHOMY KOMIT'FOTepi. BiJImoBiTHO MO€I1 KBaHTOBOT CXEMH JJIsl YHIBEpCATbHUX
KBAaHTOBUX OO4YMCIIEHb  MOXe€ OyTH BUKOpPHUCTaHUN 1isi Oyab-sikoi peaiizaili KBaHTOBOTO
Komn'totepa. Ha gaHuit MOMEHT MiATpUMY€E HAJNPOBIIHUI KBAHTOBMH KOMIT'IOTEP Ta KBaHTOBUH
KOMIT'IOTEp Ha HOHHUX TacTKax[2], skl BIATOBIAAIOTH 11 MOJIETI.

Jlnst 3MiHU CTaHy IIJIBOBOTO KyOITy Ha OCHOBI CTaHy KOHTPOJBHOIO KyOIiTy B KBAaHTOBHUX
00YHCIIEHHAX BUKOPUCTOBYETHCS BeHTHIIb CNOT.

KsanroBuii noriunnii BeHTiib CNOT (Controlled-NOT) € ogHuM 3 OCHOBHUX BEHTHUIIIB Y
KBaHTOBUX OOYMCIIEHHSX. BiH BUKOPUCTOBYETbCS NSl 3[IHCHEHHS Omepaliii 3 KOHTPOJbHUM Ta
11b0BUM KyOiTamMu. OcHoBHa ¢yHKuig BeHTUIs1 CNOT - BioOpa)eHHsl CTaHy LIbOBOTO KyOITy,
SIKIIIO CTaH KOHTPOJIBHOTO KyOITy AOPIBHIOE |1].

KsanrtoBuii BeHTHns CNOT mae nBa Bxoau Ta 1Ba Buxou. [lepiuii BXia (KOHTPOIBHUM KyOiT)
BKa3ye, 4i 3aCTOCOBYETHCS BEHTHIIb JI0 IPYTOro BXoay (LU1IbOBHM KyOiT). K10 KOHTPOJIBbHUN KyOIT
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JOpiBHIOE |1|, TO BEHTUJIb 3MIHIOE CTaH IUJIBOBOTO KyOiTy (TIepeBepTae Moro), B iHIIOMY BHITAJIKY
LUTBOBUH KYOIT 3aJTUIIAETHCS HE3MIHHHM.

Bentune CNOT BUKOPHUCTOBYETHCS B 0araThb0X KBaHTOBHX aJITOPUTMaXx, TAKHX SK aJTOPUTM
[ITopa Ta anroput™ I'posepa.

Posrnsnemo 3actocyBanHst BeHTHISI CNOT y KBaHTOBUX OOYHCIICHHSX 3 YOTHUPMA KyOiTaMHu.
Hexait Mu Mmaemo 4oTHpu KyOiTH, mo3Ha4eHi sk qubit0, qubitl, qubit2 Ta qubit3. Hexaii cranu mux
KyOITiB BU3HAUCHI HACTYITHUM YHHOM:

Qubit0 - 0]
Qubitl - 1]
Qubit2 - 0]
Qubit3 - ||

Sxmo Bentrsie CNOT nie Ha ky6iTn qubitO Ta qubit2, ne qubit0 - konTpoIBEHUI KYOiT, a qubitl
- mtboBH KyOiT. [Ipn 11boMy cTan KyOiTiB qubit2 Ta qubit3 3amuniaeTbcss HE3MIHHUM.

[Ticnsa 3acrocyBanns BenTHiis CNOT 1o 1ux KyOiTiB cTaHM KyOiTiB 3MIHIOIOTHCS HACTYITHUM
YHHOM:

Qubit0 - |0
Qubitl - |1
Qubit2 - [1| (ctan 3miHEeHO)
Qubit3 - |1

Takum uMHOM OyJO CTBOPEHO KBAaHTOBY CXeMy 3 4oThpma KyOitamu. Jlns cTBOpeHHS
cynepro3uilii 0yio 3actocoBano ['agamap reifr, a moTiM BUMiproBaBcsi KBaHTOBUII cTaH. Pe3ynbratn
CXEMH Ta BUMIPIOBAHHS IPUBEICHO Ha puc.1.

i # BuBOgMMO '

» # ONTHM
simulat
simulator)

led gqc, simulator)

Puc. 1. Pe3ynbraTi cxemu Ta BUMipIOBaHHS.

B pesynbrarti gocnimpkeHHs 0ys0 OTPUMAHO pe3yIbTaTi CUMYJIALIT 3 3aCTOCYBaHHSAM
KBaHTOBHUX BUpaxyBanb: {'1100": 70, '0011": 50, '0000": 58, '0010": 75, '1001" 51, '0110": 52, '1101"
64,'1110': 81, '1000': 68, '0001": 58, '0101": 70, '0111": 74,'0100": 58, '1011" 67, '1010" 68, '1111"
60}.
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PO3POBKA CUCTEMM ITPOI'HO3YBAHHSA JOCTYITHUX JIOJACBKHUX PECYPCIB
ITPU IIVTAHYBAHHI XOY BUKOHAHHS ITPOEKTIB

B nanmii wac IT immycrtpis BimdyBae OyMm po3BUTKY. Bce Oinblie i Oinblie HOBUX MPOAYKTIB
3'SBISIETbCA HA PUHKY MPOTPAMHOr0 3a0e3MedeHHs 1 Bce Oibllle HOBUX 3aBJaHb CTaBUTH Oi3HEC
nepen I'T komnanissMu.

B Toii 5xe "ac 3pocTae i KOHKYpEHIIisl — 3'IBISETbCA BCe Ouble 1 OUIbIe HOBUX KOMaH, SIKi
MPAIIOIOTH K HAJl BIACHUMHU 1IeSIMH, TaK 1 TOTOB1 BTUTUTH B JKUTTS 1/1€1 3aMOBHUKIB.

VY 3B'A3Ky 3 UM, B yMOBax >KOPCTKOi KOHKypeHIii, mis [T kommaniii Ha mepumuil miaH
BUXOAMTH 3aBAAHHS SIKHAWIIBUALIOTO BHBEIECHHS HOBHX NMPOJYKTIB HA PHUHOK a IIe, B CBOIO 4Yepry,
BUBOJIUTH 3aBJaHHSA €(PEKTHBHOIO IUIAaHYBAaHHS Ta KOHTPOJIIO pOoOOTHM KOMaHAM IMpPOrpamicTiB Ha
HOBUH piBEHb, 0COOIUBO OepydH IO yBard poJib JIOJACHKOTO (PaKTOpPy y Po3poOIi MporpaMHOTO
3a0e3neyeHHs.

B IT ingyctpii, B mopiBHsAHHI 3 0araTbMa iHIIMMHU CepamH, JIIOIMHA BiJIirpae KIOYOBY POJIb i
Mae HabaraTo Oinbllle 3HaYEHHS, HK MaTepiajibHI pecypcH, Taki sSK oONagHaHHS Ta BHUPOOHMYI
MPUMIILIEHHS.

Sk mpaBuiio, KoxkeH criiBpoOITHUK B IT xommaHii Mae yHIKajdbHI HaBUYKU Ta JOCBIJ, Ma€
KpeaTHUBHE MHUCJIEHHSI BHOCSIUM CBOI 11€i Ta MpHilMarouu pillieHHs, K1 3HAYHOIO MIPOIO BIUIMBAIOTh
Ha YCHIX MpPOEKTy Ta KOMIIaHii B I[UIoMy. MOTHBOBaHi CHiBpOOITHUKH 3/aTHI CIPaBIIATUCS 3
TpyJAHOILIaMU, 30€piraTi BUCOKHI piBE€Hb MPOJYKTUBHOCTI Ta HAJUXaTH I1HIIMX Ha JOCATHEHHS
cninbHux wuineil. Iaayctpis IT mocTiiiHO 3MIHIOETHCS, 1 KOMIIaHii, ¢ CHiBPOOITHUKU TOTOBI JI0
HaBUYaHHS Ta aJanTallii 10 HOBUX TEXHOJIOT1H, 3a3BUYail YCIIITHIIIII.

TakuM 4YMHOM, KJIIOYOBHM AacleKToM e(eKTHBHOro IulaHyBaHHsA poOotu IT kommanii €
MO>KJIUBICTh MAaKCUMAJIbHO TOYHOT'O MPOTHO3YBaHHS KUIBKOCTI JOCTYIHHUX JIFOJCBKUX PECYPCIB, SIK
MiHIMYM Ha HalOIMKUY Ta CePeIHbOCTPOKOBY MEPCHEKTUBY B Jiana3oHi BijJ AEKUIBKOX THXHIB J0
JEKUTBKOX MICSIIIB, a B ACSIKUX BUIIAJIKaX 10 POKY 1 OlbIIIe.

BupimeHHro 11b0ro 3aB1aHHs 1 IPUCBsIUEHa JaHa poOoTa.

[Ipu po3paxyHKy IOCTYNHHX JJIsi BUKOPUCTAHHS B MPOEKTI JOAWHO-TOAMH HEOOXiITHO
BpPaxoBYBaTH HU3KY (aKTOPiB.

[To-nepie, 11e KUIBKICTH pOOOUMX JHIB MPOTITOM THX MICSIIB, KOJIU Oyae WTu po3poodka. Lle
HaiO1IbII epenbauyBaHuil hakTop.

HacTynHUM 4YMHHUKOM € MOXJIMBICTH HaiiMy HOBUX CIHIBPOOITHHKIB, SKIIO MPOEKT
posmuproersest. B IT iHaycTpii 1ocUTh CKIIaHO 3HANTH BUCOKOKBaJi(hiKOBAHOTO MpodecioHana ta
MOIIYKH JIIO/IeH MOKYTh TPUBATH THKHI Ta HaBITh Micsllil. TOMy CKJIaJHO CIIPOrHO3YBaTH, KOJIU B
MIPOEKTI 3'IBUTHCSI HOBHI CIIIBPOOITHUK.

KpiM TOro, icHye pHU3HMK TOro, IO XTOCh 13 CHIBPOOITHUKIB BUPIIIUTH 3aJUIIMTU IPOEKT 1
neperTH Ha poOOTy B 1HITY KOMIIaHiIo.

Takox ¢axkTopoM, IO BIJIMBa€E Ha KUIbKICTh JIOAEH 3alHATHX y pOOOTI, € BIACYTHICTh
BHACIIIJIOK XBOpOOH. XBOpoOa MOXke BUKJIFOUUTH JIFOIMHY 3 POOOTH Ha KiJIbKa JIHIB, @ MO>KE HaBITh 1
Ha KUTbKa THOKHIB. | 116 HEraTHBHO MO3HAYUTHCS HA MPOYKTUBHOCTI KOMaH/IH.
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[Ile oguH dakTop, AKUH NPU3BOANUTH 10 3HWKEHHS JOCTYIHUX JIIOJUHO-TO/INH, € BIIITYCTKH.

Taxum yuHOM, € KiTbKa (GaKTOPiB, sIKi HEOOX1THO BpaXOBYBATH IPU MOJICIIOBaHHI JOCTYITHOCTI
JOACBKHUX PECypCiB:

- KUTBKICTh pOOOYHX JIHIB Ha MICSAIIb (32 BUPAXyBaHHIM CBST Ta BUX1THHX)

- KUTBKICTB JIFOJIEH Y KOMaH/I1 (HalHATI Ta 3BLIHHEH])

- KUTBKICTB JIFOJICH, SIK1 BIZICYTHI 4epe3 XBopoOy

- KUTBKICTB JIFOJICH, K1 MIIIUTH Y BIJIITYCTKY.

I TakuM YMHOM, /7Sl BUPIIIEHHS ITOCTABJICHOTO 3aBJaHHs, CiJl BUOpaTH OJHY 13 (haKTOPHHUX
MOJIEIIEN.

OCHOBHOIO MeTOI0 (DaKTOPHOTO aHaji3y € BHUBYEHHS BIUIUBY (DaKTOpPIB Ha BEIMUYUHY
PEe3YIABTYIOUYUX MOKA3HUKIB [1].

Jlnsi MOJENIOBaHHS CHCTEMH 32 JONOMOTOI0 (haKTOPHOTO aHali3y BCTAHOBIIIOETHCS
B3a€MO3B'SI30K JI0CII1PKYBAHOTO IOKA3HUKA 3 YUHHUKAMH, SIK1 BIUIMBAIOTh Ha LI MOKa3HUK.

B pesynbrati aHanmizy MOMKJIMBUX MOJIENIEH Ui BUPIIIEHHS MOCTaBJICHOI 3a7a4i 0yj0 oOpaHo
aJIUTUBHY MOJIEJIb YaCOBOTO Py [2].

OCHOBHUM 3aBHAaHHSM JIOCHI/DKEHHS YacOBOTO PSIy CHCTEMH, MIO0 MOJEIIOEThCS, €
3HaXO/DKCHHS Ta KUIBKICHUH BUMIpP TPhOX CKIQMOBUX — TeHueHmii (Tperma) U, cesonnoi V Ta
BUIIaAKOBOI E KoMmoHeHT.

KinbkicTh mroaeil y komaHi, Sika MOCTYMOBO 3pOCTae Bl MICSIIs 10 Micsils, € Tpenaom U.

[lo crocyeTbesi KITBKOCTI JIIOJEH, AKi mepeOyBarOTh Yy BiIIYCTI, TO Ied (GakTop MOKHA
BIJIHECTH JIO CE30HHOI CKJIaJ]OBOi, OCKUIBKHM OUIBIIICTh JIOAEH HAYyTh y BIANYCTKY BIITKY abo Ha
HOBODIYHi CBSITa B3UMKY.

Takox KUIBKICT XBOPUX MAa€ C€30HHICTh, HAHYACTIILE JIFOJU XBOPIIOTh Y XOJOJHY IOPY POKY.

Pazom 3 TM, iCHYIOTH 1 BUITaKOBI CKI1a0B1. OCKUIBKU KUIBKICTD JIFOJEH, SIKi BUPIIIAIN MITH
y BIAMYCTKY B OJIMH 1 TOM K€ MICSIb Y Pi3HI POKH, 200 KIIBKICTH JIFOJIEH, SIK1 3aXBOPLIN B OJIMH 1 TOU
e MiCsIIlb, MO’KE 3MIHIOBATUCH BiJl POKY JI0 POKY.

Pe3ynbraToM po3paxyHKIB € Cyma TpPEHAOBOi CKJIaJOBOi, IBOX CE30HHMX Ta BUIIAJKOBUX
CKJIQJIOBUX 1 11€ HAMKpAIlMM YHHOM BiJIIOBI/Ia€ aAUTUBHINA MOJIEIII.

ITpoBenene mocmiukeHHs Mojened (PakTOpHOro aHajily 4YacOBHUX DSJIIB Ul BHUPILICHHS
MOCTABJICHOI 33134l TI0Ka3ajo, M0 aJAUTUBHA MOJAETh MOXE BUKOPHUCTOBYBATHCH JUIS MPOTHO3HUX
PO3paxyHKiB JOCTYIHMX JUIs TPOEKTY JIOACBKUX PECYPCIB.

Ha croromnimHiii 1eHp iCHye 6araTto IHCTpyMEHTIB, Takux sik Microsoft Project [5], Jira [6],
Trello, Ta GaraTo iHIIMX, SKI JO3BOJATH 3pYYHO IUIaHYBATH POOOTY KOMaHAM. AJie JKOJEH 3 IUX
IHCTPYMEHTIB He Mae (YHKIIOHANY, SKUI J03BOJIMB OM Ha OCHOBI aHali3y MOKa3HUKIB pOOOTH
KOMAaH/JM 3a MUHYJI MEpiOAX 4Yacy, CIIPOrHO3YyBaTH KIJIBKICTh JOCTYIMHHUX JUIsl MPOEKTY JIFOJUHO-
TOJINH Ha MallOyTHE.

Ha ocHoBi anuTHBHOI MoJiei (paKTOPHOTO aHaji3y Ha MOBi Java Oyia po3pobiieHa nporpama,
sKa JI03BOJISIE 3aBaHTAXKyBaTH IIOYATKOBI JaHl, KOTpl MPEACTaBIsAOTH CO00I0 1H(OpPMALI0 PO
INPOAYKTUBHICTh KOMAaHAM 3a MHHYJI MicAlll, Ta MOJIy4YaTH PO3PaXyHOK IMPOTHO3Y JOCTYMHHX
JIIOJICBKUX PecypciB Ha MailOyTHE.

Buxinni faHi a5 po3paxyHKiB 3aBaHTaxyroThes 3 (aitnis Excel y popmari CSV. Beneni nani
MIPENICTABISIOTECSA Yy Mporpami B TaOJUYHOMY BUIJISAL Ta y BUIUIAMI TpadikiB 3 MOXKIMBICTIO iX
pelnaryBaHHs Ta KOPUTYBaHHS.

PesynpTat po3paxyHKIB TakKOX TMPEACTABISIOTbCA y BHUIVISAL Tabmumps 1 rpadikiB 1
30epirarotbest y popmati CSV 3 MOKITUBICTIO iX MMOAANBIIOTO 3aBanTaxeHHs B Excel, MS Project ta
OyIb-SIKy 1HIITY IPOTPaMy.

Cnncox BUKOPHCTAHUX JIZKepeJt
1. Meroguka  ¢akropHoro anamzy [EmexkrponHuii  pecypc]. Pexum  moctymy:
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2. YacoBi psau [Enexrponnumit pecypc]. Pexum noctymy: https://kstat.pnu.edu.ua/wp-
content/uploads/sites/63/2018/04/Yacosi-psau.pdf
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JAVAFX SIK IHCTPYMEHT JJI1 PO3POBKH I'PA®IYHOI'O IHTEP®ENCY
KOPUCTYBAYA: OCOBJIMBOCTI TA IEPEBAT'

B noknani posrnsigaerbes miaxin monao 3actocyBanHs JavaFX y nomatky "HealthyDiary"
SKUU JoroMarae KOpPUCTyBauyaM BECTHM IINOJACHHHUK Xap4dyBaHHS, BIJACTEKYBAaTH KUIBKICTh
CIIOKMBAHUX KaJIOPii, a TAKOK KOHTPOJIFOBATH CKJIAJ PAIliOHY.

JavaFX Hamae 3py4Hi 1 MOTYXHiI 1HCTPYMEHTH IJIsl CTBOPEHHS Ta YIPABIiHHS BiKHAMH,
JianoraMu, 110 J03BOJSIOTH €EeKTUBHO opraHizyBatu iHTepdeiic gomatky. JavaFX— ne Halip
rpadi4HUX 1 MyJTbTUMENIMHUX TIAKETIB, 10 0a3yeThCsl HA MOBI IporpamMyBaHHs Java. Bona no3Bossie
pO3pOOHMKAM  IMPOEKTYBAaTH, CTBOPIOBATH, TECTyBaTH, HAJAroJUKyBaTH Ta  pO3TOpPTaTH
Oarato(yHKIIOHAJBHI KIIIEHTCHKI IPOTPaMHU, SIKi MTOCIIAOBHO TMPAIIOIOTh Ha Pi3HHUX ru1atdopmax [1].

3po3ymiuno 1o JavaFX He € eIMHHMM BapiaHTOM IHCTPYMEHTA JUIsl CTBOPEHHS TrpagiqHOro
iHTepdeiicy kopuctyBaya. Hampukiaz, € 1ie BapiaHT BUKOPUCTOBYBATH Swing, sIKMM iCHYBaB sIK
OCHOBHUH 1HCTpyMeHT aisi ctBopeHHs GUI Ha Java mpoTsroM 0aratbox pokKiB, ajie 4ac MHUHAE, a
iHTepdeiic He cTae Kpalle, BiH HIOM 3aJUIIUBCS B TOMY 4aci, KoM OyB cTBopeHuil, Tomy JavaFX nae
3MOry 3a0€3MeunTH OUIbIIY €CTETUYHICTh Ta IHTEPAKTUBHICTh B MOPIBHAHHI 3 Swing. Takox BapTo
3BepHyTH yBary Ha Java AWT (Abstract Window Toolkit) sik Bapiant crBopenns GUI. Bin npoctuii
B BUKOPUCTaHHI Ta J00pe Mijiii1e HOBauKy, aje He Ma€ TAKUX MOTY>KHUN IHCTPYMEHTIB JIsl PO3BUTKY
OUTBII CKJIaIHUX Ta MpodeciifHux iHTepdeiciB.

3apa3, oqHUM 3 KOHKYpeHTIB JavaFX Ha puHKy, KUl TaKOX J1a€ 3MOTy CTBOPIOBATH KpaCUBUI
Ta eCTeTUYHMI 1n3aiiH, € Java Swing Material Design Library. MoxkHa cka3atu, 11€ po3IIHpPEHHS IS
Java Swing, sike 103BOJsiE CTBOpPIOBaTH 1HTEpdeiicH, 110 BIANOBIAAIOTh MNPUHIMIAM AU3ANHY
MmatepianiB Big «Googley. IlopiBHIoroun obuaBa miaxonu, Oaummo, mo JavaFX nHamae Oimbrry
THYYKICTb 1 PO3LIMPIOBAHICTh, @ TAK0XK BOY/I0OBaHYy MIATPUMKY Ui Cy4acCHMX TEXHOJIOTIN Tu3aiHy,
TakuX sK a”iMmamii Ta edekxtu. 3 iHmoro 6oky, Java Swing Material Design Library mpomnonye
HIBUALLY 1HTETpalilo 3 ICHYIOUMMH JOJaTKaMd Swing 1 MPOCTIIIMN HUIAX A JOCSTHEHHS
€CTeTUYHOTO BUTJISAY 3TiTHO 3 MPUHIIMIIAMU Au3aiiHy MatepianiB. bibmioreka JavaFX mae Hemanuii
CHHUCOK (DYHKIIOHAJIbHUX MOYKJIMBOCTEH Ta MepeBar, siki pooJsTh i 4yJOBUM BUOOPOM JIJIsl pO3POOKHU
rpagiuHoro iHTepdelncy KopucryBaya:

1. JlerkicTb BUKOPHCTAHHS: TPOINOHY€E IHTYiTMBHO 3po3ymine APl Ta iHCTpyMeHTH, sKi
JI03BOJIAIOTH PO3POOHMKAM IIBUAKO CTBOPIOBATH CKJIAJHI Ta €CTeTW4Hi iHTepdeiicu. Bona mae
MIPOCTUN CUHTAKCHC Ta JI03BOJISIE HIBUAKO peaai3oByBaTH i7ei 0e3 He0OX1IHOCTI mucatu 06araro Kouy.
OnHuM 3 BapiaHTOM iHCTpyMeHTa Moxke ctaTi Screen Builder, po3poOHUK CTBOPIOE TOTOBY CTOPIHKY
MEPETATYIOUH Pi3HI eIEMEHTH TaKl SIK: KHOIIKHU, CIIUCKH, KAPTHUHKY i T.J. HA €KpaH.
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2. bararodynkuionaneHicTh: JavaFX wmae BOymoBaHy MiATPUMKY IS PI3HOMAaHITHHX
eJIEMEHTIB 1HTepeiicy, TaKuX K KHOIKH, TEKCTH, TaOmuIli, rpadiku, aHimaris Ta myasrumenia. Le
JI03BOJISIE pO3POOHHMKAM JIETKO CTBOPIOBATH Pi3HOMAHITHI Ta IHTEPAKTUBHI JIOaTKH, IIPU 1IbOMY HE €
noTpiOHUM J10J1aBaTH JTOAATKOBI OiOMiOTeKH Ui poOOTH 3 Bi3yaJbHOIO YAaCTHHOK TaONWIb 4Yu
Jiarpam.

3. MoxumBocti mynsTaMenia: JavaFX miarpumye Bifieo, ayio Ta 300paxeHHs], 0 J03BOJISE
pO3pOOHHUKAM CTBOPIOBATH JIOAATKH 3 OaraToMeIifHMM KOHTEHTOM 0€3 He0OX1THOCTI BUKOPUCTAHHS
J0/1aTKOBUX 010110TEK YU IHCTPYMEHTIB.

4. AniMmaris Ta CTWJII3AIlis: MOXIIMBICTh CTBOpIOBaTH €(EeKTHI aHIMallii Ta HaJIAITOBYBAaTH
BUDIISA iHTEpdeiicy 3a normomoroto CSS € omniero 3 KiouoBux nepesar JavaFX.

HesBaxaroun Ha BCl mepeBary, siKi HajJa€ el HaOip MyJIbTHMEIIMHUX TaKeTiB, TPUCYTHI 1
Henoiki. OMHUM 3 HaHOUTBIIKMX € (aKT, IO He 3BaXKAIOUW Ha Te, M0 B camii 6i0moTeni JavaFX
MIPUCYTHS BEJIMKA KUIbKICTh BOYI0BaHMX 010J1I0TEK Ta Pi3HUX KOMITOHEHTIB, 1HOJII BUHHUKAE MOTpeda
Yy BUKOPUCTAHHI CTOPOHHIX PillleHb I crielu(iuHuX 3aBaHb, HAPUKIAL A poOOTH 3 rpadikoro
B TpuBUMIpHOMY TmpocTopi. IIpoGiema monsirae B ToMy, mo Oaratro CTOpPOHHIX O10Ji0TEK HE
MIATPUMYIOTECSL a00 He cyMicHi 3 JavaFX, manpuxian, OpenG. OpenG - 1e BigkpuTa rpadidaa
610mi0oTeKa, IKa YaCTO BUKOPUCTOBYETHCA I pOOOTH 3 TpUBUMIpHOIO Tpadikoro. Xoua JavaFX mae
niarpuMky OpenGL gepe3 LWJGL, BoHa Moxke OyTH oOMeKeHa B MIOPIBHAHHI 3 TPSIMUAM JOCTYIIOM
10 OpenGL uepe3 iH1111 MOBU TPOrpaMyBaHHS, 1[0 MOXKE YCKJIaIHIOBATH PO3POOKY.

Honarox "HealthyDiary" imroctpye edexTuBHICTh Ta mHOTyXHicTh JavaFX y cTBOpeHHI
rpadiunoro iHtepdeiicy. Bukopuctanns JavaFX no3Bonuio peanizyBaTu pi3HOMAaHITHI (YHKIIIT,
Taki SIK IHTEPAaKTUBHICTH €JIEMEHTIB YINpPaBIIHHS, aHIMAalis NEpexo/diB MK EKpaHaMH, a TaKOX
cTuiibHe oopmiieHHs iHTepdeiicy. JavaFX mo3Bonuio jaerko i 3pydHo iHTerpyBaTH (YHKI[IOHATbHI
MOJKJIMBOCTI, TaKi IK OOUMCIIEHHS KaJIOpiid, BITOOpaKEHHs CTATUCTUKU XapuyBaHHS Ta 30€peKeHHS
JaHuX KopuctyBaua (puc.l).

Hea[thyDia ry

¢ Tpoodinb kopuctyBayda

) - o
i JliunnbHuK Kanopiv

=5 CTBOpeHHS MeHo

3aiiBa Bara

@& CxyaHeHHs Baw IMT 3HaXOAUTLCA Y Aiana3oHi BiA 25 A0 29.9. PEKOMEHAYETHCA

Ta 360 Di3nuHy aKTUBHICTD.

7" PeparyBaHHs

OnTtumanbHa Bara (Kr) : 600

AKIYSBHUN KINOPAX.: | 16945 Ha sixomy emani cxyAHeHHs

Puc. 1. Bikno «CxyaneHHs» 3 nporpamu «HealthyDiary»

Takum umHOM, 3actrocyBaHHs JavaFX y momatky "HealthyDiary" no3onmio cTBOpHTH
rpadiuHuil iHTEpdeiic, 110 JIETKO B3aEMOJIIE 3 KOPUCTYBAaYEM Ta HaJa€ HOMyY 3pydHuUil Ta eheKTUBHUMA
IHCTpYMEHT ISl BEJIEHHS IIOJIEHHOrO OOMNIKY XapuyBaHHA. BUKOpHUCTaHHS pi3HOMaHITHHX
KOMITOHEHTIB Ta MOKJIMBICTh HACTPOMKH B1JOOpa’KEHHS JT03BOJISIE 3a0€3ME€UNTH 1HIMBITyall130BaHUN
MiAXig 0 KokHOro kopuctyBada. Jlomarok "HealthyDiary" e BimMiHHMM NPHUKIAJOM YCIIIIHOI
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peamizamii JavaFX mns cTtBopeHHs mOTyXHOTO Ta edexTtuBHOro rpadidyHoro iHTepdeicy, sKuit
BIJITIOBIJJa€ CyYaCHUM BUMOT'aM KOPHUCTYBaiB.

Cnucox BUKOPUCTAHUX J3KepeJ
1. Odimitina  nmoxymenTtanis 1iaropmu  JavaFX  [Enmexkrponnuii  pecypc] —
https://docs.oracle.com/javafx/2/overview/jfxpub-overview.htm

Hayxosuii kepienux: B.M. Kocapeg, kano. mexu. Hayk, 0oyenm

K .Ilepekoncbka
IlIkona ona chinux i 2nyxux @Daopiou,
2. Cenm Aezycmin, @nopioa, CIIIA

BUKOPUCTAHHSA HOBUX IHQO?MAHIﬁHHX TEXHOJIOT'TA )11 HABYAHHS
JITEU 3 BATAMMU 30PY

Ko>XHOro poky B yCbOMY CBITI HapOJUKYIOTHCS JAITH 3 BaJJaMH 30pYy, a TAaKOXX YMMAJIO JITeH
YaCTKOBO 200 TIOBHICTIO BTPAYaIOTh 3ip MPOTATOM KUTTS. [lopymieHHs 30py BUKIMKAIOTH TPYAHOIII
B Tpolieci 3700yBaHHs OCBITH, Mi3HABAIbHIN JiSUIBHOCTI Ta 0OMEXYIOTh iX MOXJIHUBOCTI. Uepes 11e
TITH 3 BaZlaMd 30py MOTPeOyIOTh 1HIMBIIyaIbHOTO MIXO0y Ta OCOOJMBUX YMOB HABUAHHS.

Merta pociipkeHb - HaJaHHS SIKICHOI OCBITH JIIOJSM 3 BaJaMHM 30py 3a JIOIIOMOIOIO
BUKOPUCTaHHSA CydYacHHX I1H(GOpPMAIIHNX TEXHOJOTIH Ta OpraHialis OCBITHBOTO TIPOIECY 3
ypaxyBaHHSM 1HIUBIAyalbHUX NOTpeO yuHiB. CTBOPEHHS HEOOXIAHMUX YMOB Il HABYaHHS YYHIB 3
MOPYILICHHSM 30pY MOXKIIMBO 3aBISIKH IHTETpallii BiIMOBIIHUX METO/IIB Ta Cy4acCHUX 1H(POpMALIHHIX
1 TEXHOJIOT1H.

B nocmikeH s TPUAUISETCS yBara 0COOJMBOCTSAM BUKOPUCTAHHS CYy4acHUX iH(pOpMaIiitHuX
Ta KOMYHIKallIfHUX TEXHOJIOT1H B IHKIIO3UBHOMY OCBITHBOMY CEPEIOBHILII CTAPIIOi 3arajJbHOCBITHBI
IITKOJIH.

[Tpobnemy eheKTUBHOCTI BUKOPUCTAHHS aCHCTUBHHUX TEXHOJIOTIH B Mpoleci HaB4YaHHs 0cil 3
MOpYyIIEHHAMHU 30py BHcBiTIeHO BueHMMH JI. bopucenko, JI. Iloramiok, I Pobepr, A.Emiri, @.
Cinman, C. JIx. Kpanmep, E. ITauexko.

I. PoGept B 0CBITHBOMY ITpOLIECI BULISIE HACTYITHI METOIUYHI 1111 BUKOPUCTAHHS MPOTrPaMHUX
3aco0iB: 1HIWBIAyamizamisd 1 AudepeHmialis Mpolecy HaBYaHHSA; 3A1MCHEHHS CaMOKOHTPOJIO 1
CaMOKOPEKII1i HaB4aJIbHOI AISUIBHOCTI; Bi3yauisallis HaByaibHOI iHpopmarii. JI. bopucenko, Buaiise
HACTYIIHI [UISXM BUKOPUCTaHHS 1H(GOpPMAIIHHUX TEXHOJOTIH: KOMIEHCAIliiHI, TUAAKTHYHI 1
KOMYHIKaIIiHI.

Ha ocBHOBI aHaJTi3y BUKOPUCTAHUX JIKEPEIl B MPOLEC] JOCHTIKEHHS 3p00JIEHO BUCHOBOK, 110
HalOUIbIl e(EeKTUBHUM € KOMIUIEKCHE BHMKOPHCTAHHAX 1HQOpMAIIfHMX TEXHOJOriH Ta
IHBUBIIyalIbHOTO MiAXOMy 1O HaBYaHHS MAiTed 3 BajgaMmH 30py Ha 0a3i MO€IHAHHS TUTAKTUYHX 1
KOMIICHCAI[ITHUX TEXHOJIOTIN /ISl TOCATHEHHS METH HAaBYaJIHHOTO TPOIIECY.

B mporueci pobotu 3 AiThMH, SKi MalOTh Bagd 30py B CTapIlii MIKOJi OyJlM BHUKOPUCTaHI
CTalllOHapHI NEepCOHaNIbHI KOMIT IOT€pPH, HOYTOYKH, IUIAHIIETH (sIKi MaroTh BOyAOBaHI (YHKIIii
HAJIAIITYBaHHA U1 0Ci0 3 0cOOIMBHUMH OCBITHIMH noTpedamn), anapatu CCTV (Bineo30ibiyBady,
SIKW BUKOPHCTOBYE BCTAHOBJIEHY Ha IIiJICTABIIl Bil€OKaMepy JUIsI TPOEKTYBaHHS 30UIbIIEHOTO
300pakeHHs), KiaBiarypa bpaiins. [[ng HaBuaHHs AiTel 3 MOpYLMIEHHAMHU 30py OyJld BUKOPHUCTaHI
HACTYIIHI 3aC00U IPOrpaMHOro 3a0e3MeUeHHs: MporpaMa eKpaHHOTo JOCTYITY 3 CHHTE30M MOBIICHHS
JAWS, OpaiiniBChbKUi AUCIIIEH, MporpaMu HEBi3yallbHOTO JocTyMy a0 iHpopmaii (ScreenReader),
cunre3atopu MoBu (RHVoice), OpaiiniBeceki mnpuntepu (Embosser), mporpamu 3011blIeHHS
300pakeHHs Ha ekpaHi koM torepa (MAGic).

Byno npoBeneHo mopiBHAILHUN aHaJ13 HABYAIBHOI TISUTHHOCTI YUHIB CTAPIIOT IITKOJIH 3 BaIaMH
30py Ha ypoKax, BIIPOJOBXK TECTYBaHHS 1 BUKOHAHHS MIPAKTUYHMX 3aBJaHb. YUHI OyJIM MOJITIEHI HA
IpyIH 3 ypaxyBaHHIM IX MOXKIJIMBOCTEH cipuiHATTS 1H(opmaiii. B mponecci gocmixeHHs ocobirBa
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yBara npuausuIacs KOMIUICKCHOMY BUKOPHUCTAaHHIO HOBUX 1H(QOPMAIIHHUX TEXHOJIOT1H B OCBITHBOMY
IpoIieci pa3oM 3 iHAMBITyaTbHUM HiIXOJOM JI0 KOXKHOTO YUHS.

PesynbTaTy 1OCTIAKEHb.

PesynbraTi AOCHIKEHb MOKa3adl HAHOLIbITy e€(EeKTUBHICTh BUKOPUCTAHHS JJIs1 HaBYAHHS
MporpamMu €KpaHHOTO JOCTyIy 3 cuHTe30M MoBieHHS JAWS. Cepen y4HIB sIKi 3/1aTHI Oa4uuTH, aje
MaloTh BaJu 30py MakCUMalbHY e(deKTUBHICTh Mae Bukopuctanusa anapary CCTV. JlocnimkeHHs
JI0Ka3yl0Th MOXKIIUBICTh YUHIB 3 BaJlaMH 30pY YCIIIIHO 3400yBaTH 3HSHHS 1 BJOCKOHAIIOBATH CBOI
HaBUYKHM KOMYHiKamii. 3 iHIIOro OOKy B pe3yJbTaTi BUKOHAHMX JOCHTIHKEHb OYyJIO BHSBIICHO, IO
HE3JIaTHICTH JITeH MIBUAKO IPYKYBAaTH Ha KOMIIIOTEP1 3HAYHO BIOBUIBHIOE MPOIIEC OTPUMAHHS 3HaHb
1 BUKOHAHHS 3aBJlaHb. Pe3ybTaTu TeCTyBaHb YUHIB, SIKi BOJIOJIFOTh METOAMKOIO IIBUAKOTO HAbOpy
TEKCTY Ha KOMIT I0Tepi 3HAUHO Kpallle HK TUX, XTO BUKOPUCTOBYE KilaBiaTtypy bpaiiis.

BUCHOBKH JTOCITIKEHB 1 TEPCIIEKTHBY MOATBIINX PO3BIIOK Y IIbOMY HAIPSIMI.

VY Ham yac iHpOpMaIIiitHi TEXHOJIOT1] MatOTh BEJIMKUI MOTEHITIaN JJIsI BUKOPUCTAHHS B OCBITI
JiTel 3 BaJlaMH 30Dy, aJKe caMe BOHM 3a0e3MeuyIoTh JOCTYIHICTh iH(popMarii 1 KOMyHIKaIii, sKux
panime He Oyno B HasBHOCTI. Hapa3i B OCBITHIX 3akjiajax JAOCHUTH YCHIIITHO BHKOPHUCTOBYIOTHCS
cydacHi iH(popMaIliifHi TEXHOJIOTIT AJIsl HaBYaHHS JAiTel 3 Bagamu 30py. Lle gae 3mory im 3100yBaTH
OCBT1y Ha piBHI 3 IHIIUMU TPOMAJITHAMHU.

Jiist Toro, mo6 iTH 3 BaJlaMH 30pY MOTJIM PiBHOIIIHHO MPUIMATH Yy4acTh B HABYHHI HA OCHOBI
BUKOPUCTAHHS CyYacHUX 1H(POpPMAIHUX TEXHOJOTiH, HEeOoOXiAHO 3pOOMTH JAeTalbHHUMA aHami3
iHAUBIAyaTbHUX MOTPeO y4HIB. Takok HEOOXITHO pO3pOOUTH IS HUX BIIIOBIIHI PeKOMEHIAIIT
10J10 BUKOPUCTaHHS 1HPOPMAIIHHUX TEXHOJIOT1H.

Ha mincraBi BUKOHAHUX JTOCIIHKCHD JUIS NMPUINBUAIICHHS 1 OLIbII e()eKTHBHOTO IMpoIecy
HaBYaHHs Oyyia BUsBIIEHA HEOOXINHICTh BUKOPHUCTAHHS YYHSIMH 3 BaJaMH 30py CIIIOT0 METOAY
IpYKYBaHHS Ha KOMII FOTepax a0o IHIIMX MPUCTPOSX. BBEIECHHS B OCBITHIX 3aKiIaax TaKoro Kypcy,
SK MIBUAKICHUHM HaOIp TEKCTY HAa KOMII I0Tepax abo 1HIIUX MPUCTPOSX, 3a0€3MeUnTh JOCTYIHICTD
OCBITH Ta HAJJACTh 3MOTY PO3IIMPUTH MOKIIMBOCTI IS iTEH 3 BajaMu 30py.

B nepcriekTBi OBOJIOAIHHS YUHSMH MIBUIKICHUM HAOOPOM TEKCTY Ha KOMIIOTEpax abo iHIIMX
MIPUCTPOSIX Ta BUIbHE KOPUCTYBaHHS HOBUMH 1H(OPMaLIHHUMU TEXHOJOTIIMU JIOTIOMOXKE JIFOJIIM 3
BaJaMH 30py IHTErpyBaTHCsS B COIlyM, 3HAWTH BHCOKOOIUIa4yBaHy pOOOTY Ta JOCSITH YCIIIXYy B
KHUTTI.
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USING JAVA TO DEVELOP INFORMATION SYSTEMS FOR SPORTS FACILITIES

Nowadays, the development of desktop applications, websites, bots, and mobile apps for sports
facilities is becoming widespread. The demand for specialized software is growing significantly with
the opening of new gyms and fitness centers. It is necessary for the automation and management of
personal data of clients, electronic access to attendance, analytics and accounting.

The report deals with the issue of the relevance of using the Java programming language for
the development of information systems for sports facilities. The advantages and disadvantages of its
use in this area are highlighted. The development of information systems using other programming
languages instead of Java, in particular Python, is also investigated.

What is Java? First, it is a universal language used by various large companies around the world
to develop enterprise solutions, games, AR/VR applications, etc. Such corporations as Google,
Amazon, Spotify, Netflix, LinkedIn, etc. write software in it. Secondly, Java is one of the most
popular programming languages among developers due to its wide range of features, libraries, and
various frameworks. In addition, Java has a high level of security owing to the presence of a type
checking mechanism, which is an important aspect for creating applications that require a high level
of data protection.

The main features of the Java programming language include:

1. Object-oriented: dividing a program into a set of objects that interact with each other.

2. Optimization of memory usage: automatic freeing of memory that is no longer used by an
object.

3. Virtual machine (JVM): the ability to run code written in Java on any operating system that
supports a virtual machine.

4. Multithreading: simultaneous execution of several tasks and processing of large amounts of
data.

5. Exception handling: the ability to manage exceptional situations, which makes it possible to
develop stable software.

6. Use in a wide range of industries: development of server technologies, Android applications,
financial systems, etc..

7. A large community of developers: chatting on specialized forums, support and assistance
from experienced programmers, a large number of materials and books with a detailed explanation
of topics of interest.

Considering all the above characteristics of Java, it can be noted that this programming
language is relevant for the development of information systems for gyms, because using it, you can
fully fulfill the requirements demanded by potential users of software for sports facilities. Among the
key ones are:

- the function of customer registration;

- payment and subscription management;

- providing reports on attendance;

- updating information about the client;

- having a mobile application or website for easy access to training data;

- various statistics on the client and the number of visits;

- receiving a free bonus lesson on the client’s birthday.

In addition, it should be noted that Java contains built-in support for operations with relational
databases using Java Database Connectivity (JDBC) and frameworks such as Hibernate, JPA, which
IS a necessary component in creating software for gyms. Due to Java, such software also has access
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control, which allows to have a secure information system for storing confidential and processing
data.

As for the other programming languages that can be used instead of Java, these are Visual Basic,
C/C++, and Phython. The first two were previously used to create high-performance software.
However, they had a number of disadvantages, the main ones were: difficulty of learning, security
problems, and portability issues. With the advent of Java, these programming languages have become
less popular because they have rather limited capabilities. They are still being used in some projects,
but they are not appropriate for creating information systems for gyms.

On the other hand, analyzing the key features and main characteristics of Python, we can see
that this programming language is competitive in the market of modern languages. Comparing it to
Java, it should be noted that they have quite a lot in common. These include object-orientedness,
multiplatform, and demand among developers, etc. Despite this, there are some differences:

1. Java has a rather complicated syntax, while Python is easy to learn and use.

2. Javais a compiled and interpreted program, and Python is an interpreted program.

3. Java is known for its high portability, as bytecode can be executed on any platform that has
a JVM, while Python is also portable, but requires an interpreter to be installed on each platform.

4. Reading from a Java file will require many more lines of code than a Python file.

5. Java is considered faster to execute due to byte-code compilation and JVM optimization,
whereas Python can be slower due to interpretation and dynamic typing.

6. Java is more often used to write desktop programs with a graphical interface, and Python is
used to create scientific and numerical computations, machine learning programs.

As for comparing the disadvantages of these two most common programming languages, it is
worth noting that:

- Java has high memory and processing requirements, so the cost of hardware is constantly
growing;

- Python is used on fewer platforms;

- Java code is complex compared to Python code;

- Python is almost never used in mobile computing;

- Python is not as strong in browser-based applications;

- Transitioning between Python 2 and Python 3 can pose challenges due to compatibility
issues, especially when working with libraries that have not been updated;

- Despite Java is designed to be platform-independent, there may still arise certain platform-
specific challenges, particularly in GUI programming;

- Java is more verbose compared to other languages, therefore it requires more lines of code
for accomplishing tasks;

In summary, Java is one of the most modern and widespread programming languages. It is the
best option for the development of information systems for sports facilities due to its versatility,
object-orientation, portability, a large number of built-in libraries and frameworks, a high level of
security, multithreading and scalability, use in various fields of activity, and community support. By
creating software for fitness centers in Java, you can fulfill absolutely all the requirements demanded
by a potential customer. The use of programming languages such as C/C++ and Visual Basic in the
development of applications for gyms is outdated and not the best option for creating modern
programs, and the Python programming language is better used in scientific projects and machine
learning.
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I1.0. Kuceanos

acnipanm, 1 pik Haeuanns,

cneyiansvnicmo 076 Ilionpuemnuymeo, mopzienn ma oiprcoea ianpbHicmb
Yuieepcumem imeni Anvgppeoa Hooens, m. /[ninpo

CYYACHI TEXHOJIOTI'Ti BJOCKOHAJIEHHSI IH®OOPMAIIIHTHO-AHAJIITUYHOI' O
3ABE3IIEYEHHSA PO3BUTKY TOPI'OBEJIBHUX HIAIIPUEMCTB

Peanii ekOHOMIYHOTO XKUTTA YKpaiHH, MOB’s3aHi 3 BHKJIMKAMH, CIPHYMHEHUMH BiHHOIO Ta
CBITOBUMM DioOaiizauiiinuMu Bukiaukamu. lle mpusBoguTh 10 MacoBoro nepedopmaryBaHHS
TOBapHUX, (PIHAHCOBHX, 1HPOPMAIIHHIX MMOTOKIB 0ararbox cy0’€KTiB rocropaproBaHHs. bararo ix
MPUIMHUAIIO CBOIO AiSUIbHICTh BHACHIIOK (DI3MUHOTO PyHHYBaHHS BUPOOHHMUYHUX MOTYKHOCTEH abo
pI3KO 3MEHINMIM MacmTabl CBO€I MiSUIBHOCTI Yepe3 YCKIAJHEHHS JIOTICTHKH Ta MpoOieMHu i3
eHepro3abesnedyeHHsaM. Lle mocraBuio miampueMcTBa Iepel CTpATeriyHuM BHOOPOM — 3ropraTu
0i3Hec um nepedopMaToByBaTH Oi3HEC-TIPOIIECH TSl 30epekeHHsT ceOe K cy0’ekra puHKY. JlaHi
po0IeMHu IpUTaMaHH1 1 TOPrOBEILHUM ITiIITPUEMCTBAM.

MacmTaOHICTh TOPrOBENBHOI AISUTBHOCTI, PI3HOMAHITHICTH oOpraHizamiiHux ¢opm i
3M1ACHEHHS Ta 11 BUCOKA CYCIIbHA 3HAYYIIICTh 11 30€pe eHHsI CTIHKOCTI HAI[IOHATbHOT €KOHOMIKH
B YMOBax BiifHM Ta TOBOEHHOTO BiJIHOBJICHHS 3yMOBIIIO€ aKTyaIbHICTh TOCIIIKEHb, CIIPIMOBAaHUX Ha
PO3POOKY CTpaTerii pO3BUTKY TOPrOBEIbHUX MiANPHEMCTB. OOTPYHTOBAHICTh CTPATEr1YHOTO BUOOPY
3aJIe)KUTh Bl TMOBHOTH, ONEPATUBHOCTI 1 JOCTOBIPHOCTI 1H(opMaliiHOro 3abe3neueHHs II0A0
NPUAHATTS BIANOBITHUX pilleHsb [1].

CrporonHi 00poOka 3HayHMX 00cAriB iH@oOpmalii (BETUMKHUX JAaHUX), a caMe: 30HupaHHS,
cucremMarusaiis, oOpoOka, aHaii3 MPOBOAUTHCS 3 BUKOPUCTAHHSAM 1H(OpMAIiHO-aHAIITHYHOTO
CepBICY YIPABIIHHS TISITbHICTIO MiAMPUEMCTBAMH TOPTIBIIL BIAMOBIIHO 10 KoHIeNIi « Toprisis 4.0»
(xonuemnuis «Industry 4.0» 3 ypaxyBaHHAM ocoOnuBocTed ramysi). Konuenuis mnpomnonye s
TOPrOBEIbHUX MIANPHUEMCTB BUKOPUCTAHHS XMAapHUX TEXHOJOriH, Benukux gaHux, RFID-
TEXHOJIOT1H, OJIOKYEHH Ta IHIIMX TEXHOJIOTIH, K1 JO3BOJIATh HE TiJIbKHU 301IBIINTH iH(GOpMaLiiHuH 1
TEXHIKO-TEXHOJIOTIYHMIA  MOTEHLIaJd MiJANPUEMCTBA, ajié I  JOCATHYTH IHTEJeKTyawii3auli
TOPTOBEJILHOIO YCTAaTKyBaHHS Ta OOJaJHAaHHSA, OpraHi3allii SKICHOro O0OCIyroBYBaHHsS HMOKYIIIB 3
METOIO MPOJOBXKEHHS BIAHOCHH 3 HUMU 1 B MailOyTHBOMY [2].

3rigHo mporxHo3iB BeecBitHboro Ekonomiunoro @opymy, 6iabicTsh TexHonorii «Industry 4.0»
CTaHe NOBCIKAEHHICTIO Bxke B 2027 pori. ToOTo, 3'IBIATHCS HE TIILKUA pO3yMH1 OyIMHKH, a i pO3yMHI
MicTa, O€3MiJOTHI aBTOMOOUII Ha BYIMLSAX, INTYYHMH iHTENEKT B odicax i CynepkoMI'toTepu B
kumeHsx [3]. g TOproBenpbHUX MIAMPUEMCTB TaKOK TMOBCAKJACHHOIO PEANBHICTIO CTaHE
BUKOPHUCTAHHS, HAIIPUKIIAJ, INTYYHOTO IHTEJIEKTY, IKHH BXKE 3apa3 € MOMyJIIPHUM cepell KIII€HTIB s
MIPOIMOHYBAHHS iM I[IKaBIIIUX MPOAYKTIB Ta 3pyYHIIIOTO JI0CBITy MOKYTOK.

OTxe, po3MITHEMO NPUKJIAIU BUKOPUCTAHHS JesKUX TexHoiorid konuenuii «Toprisus 4.0»,
THCTPYMEHT Jy1sl T00yA0BHU 1H(OpMaIIHHO-aHATITHYHOTO CEpPBICY TOPrOBEIbHUX MIAMPUEMCTB.

IoT Moxe BHUKOPHCTOBYBATHUCH 3 METOIO IIiJIBUIIEHHS SKOCTI OOCIyrOBYBaHHSI KJIEHTIB 1
301IbIIEHHS MPOJIaXKiB, IEPCOHATI3YIOUH aKIii Ta MPOMO3HUIIii HA OCHOBI 1HANBIIyaJIbHUX YIIO100aHb,
OLIIHIOIOYHM JIaHi PO MOBEIIHKY KIJII€HTIB, 310paHi 3 pO3yMHUX MOJHIb a00 MiJKIIOYSHUX Bi3KIB IS
nokymnok. Takox, 30uparouu Ta aHaNI3yIOuM JaHl 3 1HTEJNIEKTyalbHUX JaTYMKIB JJII MOHITOPUHTY
TeMIepaTypy Ta CTaHy XOJOIAMJIBHHKIB, BEJUKI CYNIEpMapKeTH MOXYTh BXHBATH MPO(UIaKTHUHUX
3aX0fiB 1 3amo0iraru BTparaM uepe3 mojiomMku obnamHanHsa. [lle Gararo OpeHIIB IIBHIKOTO
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Xap4yyBaHHS MAOTh TUCSYl Mara3uHiB 110 BCbOMY CBITY Ta BUCOKHH TOMHT Ha €(pEKTUBHE yIIPABIIHHS
3aMoOBJIeHHSIMH. Tak, oHIaiiH-3aMOBJIeHHs HaacunaeTbes yepe3 MQTT Ha iHTeneKTyalbHHA TITI03,
Jile BOHO IEPETBOPIOETHCS HAa HACTPOIOBAHUN TOJOCOBUHM aylio, BKJIIOYAIOYM TOH 1 IIBUIKICTH
MoBiieHHs1. Texnomnorito [oT MokHa BUKOPUCTOBYBATH sl TOKPAIIIEHHS IEPCOHATI30BAHOTO JIOCBITY
nokynok. Hanpukinaz, nepexoxki mobau3zy MOXKYyTh OTPHUMYBAaTH B PEXHMI peajbHOrO 4acy akiii
MarasuHy Ta 3HIKKM TPsIMO Ha CBiii MoOuTbHUH TenedoH 3aBasku Masukam Bluetooth, mio
J0TIOMarae Mara3uHaMm 3ajdydyaTd HOBUX KIJIE€HTIB 1 3a0XOYyBaTH ICHYIOUUX CKOPHCTATHUCS
MPONO3HLISIMHU.

Tox texnonorii IoT MaroTh 3HaYHI MEPCHEKTHBH PO3BUTKY B TOPTiBIi, a 3a JaHUMHU
KoHCYNbTaHTIB 3 McKinsey, nmoTeHmiitanii ekoHoMiyamii BIuiB 10T Ha 110 Taimy3b CTaHOBUTHME BijT
410 mimespaiB a0 1,2 Tpunbitona nonapis Ha pik 10 2025 poky [4].

HITyynuii iHTeNeKT. YKpaiHi pPO3BUTOK 1 BHUKOpPUCTaHHS IuTy4yHoro iHTenekty (LLII)
pernamenToBaHo «CTpareri€lo poO3BUTKY INTYYHOTO IHTENEKTy B Ykpaini» (2023 — 2030).
ToproBenbHi miANpreMCTBa MOXKYTh BUKOoprcToByBaTH LI ayisi: aBTomMaTu3aniii mporecis yrnpasiiHHSI
TOBapHUMHU 3amlacaMH 1 JIOTICTUKOIO, aHATI3YIOUYH JIaH1 PO MOIUT, MPOTHO3YI0YH MOTPedu y ToBapax
1 Marepiajax, ONTHUMI3yIOYHM JIOTICTHYHI pIMIEHHS, 3MEHIIYIOYM BUTPAaTH Ta IIiIBUIIYIOUH
e(hEeKTUBHICTh, peKOMEHAIlii TOBapiB KJII€EHTaM Ha OCHOBI BHBUEHHS iX MOBEIIHKH Ta BIOJ00OAaHb,
[IJISTXOM aHaJli3y BEJTMKUX O0CATIB TaHUX MPO KITI€HTIB, X MOKYIKH, BiITYKX; ONTUMI3aIlil mpoLeciB
[[IHOYTBOPEHHSI Ta MPOTHO3YyBaHHS IMOMUTY HAa OCHOBI aHaMi3y AAHHUX MPO LIHU, KOHKYPEHIIO,
MaKpOEKOHOMIYHI TMOKa3HUKU Ta iHII (pakTopH, MI00 BU3HAYMTH ONTHMANBHI LIHOBI CTparterii Ta
CIPOTHO3YBATH MONHUT HA TOBApHU; IIBUIKOI Ta €PEKTHUBHOI MIATPUMKHU KIII€HTIB, BIIMOBiAL Ha BCl
3alUTaHHSA, PEKOMEHJAIii TOBapiB Ta JOMOMOTOI 3 OQOPMIICHHSAM 3aMOBJICHb MUISIXOM
BUKOPUCTaHHS 4aT-00TiB Ta BIpTyaJbHUX aCUCTEHTIB [5].

OTxe, TpaHcdopmallisi eKOHOMIKH B YKpaiHi, mio0aiizamis Ta iHTerpaiis B MDKHAPOIHHUN
MPOCTIp, BU3HAYMIA MUQPOBI3allil0 aKTUBATOPOM KapJAWHAIBHUX 3MiH €KOHOMIYHHMX MOJENCeH Ta
Oi3HeC-TIpOIeCiB MIANMPHEMCTB TOPTiBIi. Ajanrariss cy0’€KTiB TOCHMOJAPIOBAHHS O MPOIECIB
uudposizamii mpu3Bena 10 HeoOXigHOCTi QopmyBaHHS 1H(POPMAIIITHO-aHAIITUYHOTO CEepBICY
YIOPaBIiHHS MIANPUEMCTB TOPTiBIi, Y TOMY YHCII €JIEKTPOHHOI, (PyHKIIOHAJIbHUM MPU3HAYEHHSIM
SKOTO € 3a0e3NeueHHs] PeJIeBaHTHOIO 1H(OPMALI€0, aHATITUYHUMHU TOBIJOMJIEHHSIMH KEPIBHHUKIB
CUCTEMM YMPaBIiHHSA Ta BCIX YYacCHHUKIB CIIO)KMBUOTO PUHKY 3aJi1 yXBaJeHHS OOIPYHTOBaHMX
YNPaBIIiHCHKUX PIllICHb.

Cnucok BUKOPHCTAHUX JKepeJ

1. Cramuux B., Voxna B., Xpyur B. [apopmariiitHe 3a6e3MedeHHs CTPATeriqyHoro MapKeTHHTY
JUIs peaizallii MoTeHIiay pO3BUTKY TOPTOBEIbHUX MiAMPUEMCTB B YMOBaX 0€3M1EKOBUX BUKIIUKIB //
Scientific journal «Modeling the development of the economic systemsy». — Ne3. — 2022. — C. 173-
181.

2. Kupunnena JI., [Tonusana JI., Kamena H., Haymosa T., AkimoBa H. OpranizaiiiiiHi aciekTa
¢dbopmyBaHHs 1H(POpPMaIliifHO-aHATITUYHOTO CEPBICY YIPaBIiHHS MiANPUEMCTBAMU TOPTIBII B MEPiO]
uugposizanii / @1HaHCOBO-KpeIUTHA JISUIbHICTB: Tpobiaemu Teopii Ta mpaktuku. — T. 3 (50). —2023.
—C. 127-138.

3. Industry 4.0 [Enexrponnuii pecypc]. Pexxum npoctymy: https://www.it.ua/knowledge-
base/technology-innovation/industry-4

4. InTepHeT peuei: TEXHOJOrII, sIKI 3MIHIOIOTh YKpaiHChkuil puteiln. [Enextponnuii pecypc].
Pexum JOCTYILY: https://techno.nv.ua/ukr/it-industry/shcho-take-iot-riteyl-biznes-v-ukrajini-
zminyuyetsya-zavdyaki-suchasnim-tehnologiyam-50155833.html

5. Bopo6iioa B.B., Uepnsscbka T.A. BriiuB mTy4yHOro iHTENEKTY Ha TOPTIBIIIO: MOXKIMBOCTI
Ta BUKJIUKH JIJIs yKpaiHChkoro puHKY // Information technology and project management. — 2023.
[Enextponnuii pecypc]. Pexxum goctymy: https:/fti.dp.ua/conf/2023/05227-1324/

Hayrosuii kepienuk: FO.M. bapmawescvka, KaHo. eKOH. HAYK, 00yeHm

65


https://techno.nv.ua/ukr/it-industry/shcho-take-iot-riteyl-biznes-v-ukrajini-zminyuyetsya-zavdyaki-suchasnim-tehnologiyam-50155833.html
https://techno.nv.ua/ukr/it-industry/shcho-take-iot-riteyl-biznes-v-ukrajini-zminyuyetsya-zavdyaki-suchasnim-tehnologiyam-50155833.html
https://fti.dp.ua/conf/2023/05227-1324/

M.O. Omera
IHionpuemeus (kepienux IT 6i00iny)
Topzoso-cepsicna mepesrica mazazunie «MooinMacmep»

POJIb CRM-CUCTEM B MACIHITABYBAHHI BIBHECY

KoskeHn 6i3Hec Mae Ha MeTi MacIITa0yBaHHS Ta MOCTIHHUN PO3BUTOK 1 11€ HEMOKIIUBO JOCATTH
0e3 HaJexKHOI cucTeMu yrpaBiiHHA. OCOOJMBO BaXKIUBO 1€ JUIS MaJUX MHiAMPUEMCTB, K1 9acTO
BEIIyTh CBOIO OOJIIKOBY AiSUTHHICTH y "30mmuTax" ab0 BUKOPHUCTOBYIOTH 3acTapisli MeToau (ikcarrii
npoxaxiB Ta ¢inanciB. Ilepexim 1m0 cydyacHMX CHCTEM YHIPABIIHHA CTa€ KPUTHYHUM Ha eTarli
po3mupeHHs Oi3Hecy.

OnuH 3 KIIOYOBUX BUKJIMKIB JUISI PO3BUTKY Oi3HECY - IIe 3a0e3MeueHHs SIKOCTI KOHTPOIIIO 32
yciMa mporecaMu. HemoxinBo epeKTHUBHO KOHTPOJIIOBATH 1 BECTH OOJIIK TOBapiB Ta (hiHAHCIB,
0COOJIMBO TIPH BIAKPHUTTI HOBUX TOPTOBUX TOUYOK, O€3 BIPOBAIKEHHS CUCTEMH, 110 aBTOMATU3YE IIi
nporecu. Dickanizaris MpoaaXiB, CUCTEMH 3BITHOCTI Ta aHaji3y CTalOTh HEBI'€MHOIO YaCTHHOIO
YCIIITHOTO PO3BUTKY.

Kpim Toro, BaknmuBoio ckianoBoro cydacHoro ympasiiHnHg € CRM (Customer Relationship
Management - ympaBiiHHS BiIHOCMHaMH 3 KilieHTaMu). BoHa momomMarae KOHTpOJIIOBAaTH POOOTY
MpaliBHUKIB, iX 3BITHICTH, a TAKOXK Haja€ iHPOPMAIIIIO PO MOKYNKH Ta aKTHBHICTH Kii€HTIB. Lle
JI03BOJIsIE€ Oi3HECY Kpalle PO3yMITH MOTPeOU CBOIX KIIIEHTIB Ta €()EKTHUBHIIIE B3AEMOIISATH 3 HUMHU.
Haperi, anani3 7aHux € HEOOX1THUM JJIsl TNIaHYBaHHS MaOyTHIX cTpaTeriid Ta TOPrOBUX MEPIOIiB.
BincningkoByBaHHS! aKTHBHOCTI IOKYIIIIIB, iXHIX MIOKYIIOK Ta MAPKETUHTOBUX aKTHBHOCTEH JO3BOJISIE
Oi3Hecy pearyBaTH Ha 3MIHM y PUHKOBHX yMOBax Ta 3abe3rneuyBaTu €(EeKTUBHE BUKOPHCTAHHS
pecypcis.

[lle onHi€I0 KIIIOYOBOK CKJIAJ0BOIO CYYaCHOTO YINpaBIliHHA € aHamiTuka. CHCTeMH aHalizy
JTaHWX J03BOJISIIOTH HE JIMIIE 30upatu iH(opMallito, ajie i mepeTBOpIOBaTH ii Ha MiHHUH iHcaiT. Le
O3Hayae, 10 KEpPIBHUIITBO MOXE MPUHAMATH OOTPYHTOBaH1 pilllEHHS HAa OCHOBI JaHHX, 3aMICTh
BJIACHUX MPUIYIIEHb a00 1HTYilli. AHAJITUKA TOTIOMarae BUSBJISTH TPEHIU, TIPOrHO3YBATH IOMMUT,
a TaKOXK BU3HA4YaTH Halie()eKTUBHIIII MapKETUHIOBI CTpaTerii Ta aKIiii.

He MeHm BaxiImMBOIO € i1HTErpaiis BCIX CHCTEM YIpaBliHHSI B €auHy Iutatrgopmy. lLle
3abe3mneuye 3py4HUi JOCTYI 10 yciel iHdopMallil Ta yHUKHEHHS JyOJtoBaHHS JaHUX. [HTerpoBaHa
mnatdopMa T03BOJISIE€ 3IIMCHIOBATH IIBUAKUNA OOMIH JaHUMHU MDK PI3HUMH BIIIJIAMU  Ta
HiApOo3/AiIaMHi KOMIaHii, 0 MiJBUILY€E e(EeKTUBHICTh POOOTH 1 3MEHIIIye HMOBIPHICTh TOMMUJIOK.

HapemTi, Ba)JIMBOIO CKJIaJOBOK Cy4YacHOI CHCTEMM YIpaBIiHHS € Oe3leka JaHuX.
30u1bmeHHsT 00csary 1ugpoBoi iHpopMalii TakoK BHOCHTH CBOi BHKJIHMKH, OCOOJIMBO CTOCOBHO
3axXUCTy KOHOQIIEHIIHHOI 1HpopMalii KIl€HTIB Ta (IHAHCOBUX NaHUX. |HBeCTyBaHHS B HaIliiHI
cucTeMH KibepOe3neKu Ta peryJsipHe HaBYaHHs MEepCOHANy LI0J0 NMPaBHJIBHUX MPAKTHUK O€3MeKHu €
KPUTUYHUMU 14 3a0€31eYeHHsI IOBIPH KIIIEHTIB Ta BAKOHAHHSI PETYJISITUBHUX BUMOT.

Jns  ycmimHOro Macmra0yBaHHS Oi3HECY TaKOXX BaKJIMBO PO3IJISIHYTH MOXJIMBOCTI
aBTOMAaTH3alii npoueciB. ABTOMaTH3allisl J103BOJISIE 3BUIBHUTHU JIIOJICBKI PECYPCH Bl PYTUHHHUX
3aBJJaHb Ta CKOPOTUTH Yac, HEOOXITHMM i BUKOHaHHsA Oarathox omepauiid. Lle cTBOproe
MOXUIMBICTH JUIsi OUThII €()EKTHBHOTO BHUKOPHCTAaHHS pPOOOYOro Yacy Ta 30CEPEDKEHHS Ha
CTpaTeriyHuX acheKkTax Oi3Hecy, TAaKUX K IHHOBAIlli Ta PO3BUTOK HOBUX MPOAYKTIB UM MOCIYT.

JIOCUTh BaXKJTMBUM €TarioM y MPOIIECi MacITabyBaHHS € HABYaHHS Ta PO3BUTOK IepcoHaiy. 3i
3pocTaHHsM Oi3Hecy, 3pocTae 1 moTpeba y KBamipikoBaHuX cmiBpoOiTHHKaX. [HBecTyBaHHA Yy
HaBYaHHS Ta MPOQECiiHNN PO3BUTOK MEPCOHATY J0MOMarae 3a0e3MeunTH PO3yMiHHS, [0 KOMaHa
roToBa €PEeKTHUBHO MPAIFOBATH B YMOBAaX 3pOCTAI0YOro 00cATy poOOTH Ta HOBUX BUKJIHMKIB.

VY3aranpHi0104M, e(peKTHBHE MaciiTa0yBaHHs Oi3Hecy MOoTpeOye BIPOBAKEHHS CYYacCHUX
CHCTEM YIIpaBIiHHS, pO3pOOKM CTpaTerii aBTOMaTH3allii, a TaKOXX IHBECTHULINH y HaBYaHHS Ta
po3BHUTOK mepcoHany. Lle momomarae 3abe3neunTr CTaOIIPHUN Ta CTIMKWNA PO3BUTOK KOMIIaHIi B
yMOBax MOCTIMHUX 3MiH y 0i3Hec-cepenoBuii. Hama kommanis 3ynuHuiIa cBiii BUOip Ha mporpami
«Toprcodt». [Iporpama "Toprcodt" - 11e iHHOBAIIWHUN IHCTPYMEHT ISl aBTOMATH3aIlli yIpaBIIiHHS
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TOPTIBEJIIBHUM O13HECOM, SIKHH 03BOJISE MIAMPUEMCTBAM €(EKTHBHO KOHTPOJIIOBATH BECh ITHKII
TOPTiBIi, BiJ 3aKyIiBIl TOBapiB 10 NpoAaxy Ta aHamizy naHuxX. Ll mporpama crtBOpeHa 3
ypaxyBaHHSIM MOTPEO CydyacCHUX MIANMPUEMCTB Y OyIb-SKil Tay3i TOPTiBIi.

Opniero 3 kimo4yoBux ocobmuBocteit "Toprcopr" € #HOro rHYYKICTH Ta MOMIMBICTH
HaJaIITYBaHHS M1 1HAUBIAYalbHI TOTPeOU KOKHOTO Oi3Hecy. BoHa Hagae mMpoKi MOXKIMBOCTI TSt
HAJIAIITYBaHHA PI3HUX MOJYJIB, BKIIIOYAIOUYM OOJIK TOBapiB, YIPaBIiHHS KII€HTCHKOIO 0a3010,
(ickamizaniio mpoaaxis, 3BITHICTH Ta aHali3. llle omHier0 mepeBarow mporpamu € i iHTYITUBHUH 1
JeTKUN y BUKOpUCTaHHI iHTepdetic. Lle m03Bose KopucTyBayaM IMIBUAKO OCBOIOBATH MPOTpaMy Ta
€(eKTUBHO BHUKOPHUCTOBYBATH ii y TOBCSKICHHIM IisUIBHOCTI 0€3 0JaTKOBOTO TPEHIHTY abo
cneniadbHuX HaBUuoK. Kpim Toro, "Toprcodt" 3abesmedye HamidHUI 3aXHUCT MJaHUX Ta
KoHpiaeHIiHHICT iHGOopMatii. L{e myke BaxI1MBO, 0COOIMBO B CydacCHOMY HUGPOBOMY CEPEIOBHIII,
ne 30epiranHs Ta 00poOKa JaHUX Ma€ BEITUKE 3HAYSHHS JIJIs YCIIITHOL JisSTbHOCTI Oi3HECY.

3aranom, nporpama "Toprcodt" € HeE3aMIHHUM IHCTPYMEHTOM 7151 OY/Ib-SKOTO ITiAMPUEMCTBA,
10 IParHe ONTHUMI3yBaTH CBOIO JiSUTbHICT, MiABUIINTH €(EKTHBHICTH yIPaBIiHHS Ta 3a0e3MeYnTH
CTaOUTPHUI PO3BUTOK B yMOBaX IOCTiHOI koHKypeHIlii. Kpim toro, "Toprcodt" Hamgae mupoki
MOJKJIMBOCTI JUIS aHAJTI3y IaHUX Ta CTBOPEHHS 3BITHOCTI. 3a TOTIOMOT0I0 BOYZOBaHUX IHCTPYMEHTIB
aHaJizy, KOPUCTYyBadi MOXKYTh OTPUMYBATH JIeTaIbHI CTATUCTUYHI JaHi 1010 IPOAAKiB, MOMUTY Ha
TOBapH, €(pEeKTUBHOCTI MapKETWHTOBUX KaMIlaHiil Ta iHmoi BaxkiauBoi iHdopmarii. Lle no3Bomse
KEepIBHULITBY MPUHAMATH OOTPYHTOBaHI PillIEHHS IIOAO CTpaTeriii po3BUTKY Ta omTUMi3alli Oi3Hec-
MIPOIIECIB.

3aBngku iHTerpamii 3 IHIIMMH cucTeMamMu Ta cepBicamu, "Toprcopt" Moxke craTu
[EHTPAJTBFHUM €JICMCHTOM YIPAaBIIIHHSA Oi3HECOM, 00'€HYIOYM B COOl pi3HI aCHEKTH MisUTbHOCTI
nianpueMcTBa. [HTerpariis 3 OyxrairepcbKMMHU MporpaMamMH, CUCTeMaMM YIpaBJliHHS 3alacaMu Ta
EJIEKTPOHHUMHU TUIATDKHUMHU cucTteMaMu pobuth "Toprcodt" MOBHOIIHHUM IHCTPYMEHTOM ISt
KOMIUIEKCHOTO YIPaBIiHHS O13HECOM.

BaxxiiBoro mepeBaroro mporpamu € Takox ii MoOUTbHICTE. MoOinbHMIA gogaTok "Toprcodt"
JI03BOJIsI€ KEPIBHUIITBY Ta MpalliBHUKaM OyTH B Kypci MOAii Ta KOHTPOJIFOBATH MPOLIECH HABITh M03a
odicoM. Ile ocoOarBO BaxkJIMBO JUIsl KOMIAHIM 3 JELEHTPaTi30BaHOK CTPYKTyporo abo OaraTtbMa
TOPrOBUMH TOUKAMHU.

3aranom, porpama "Toprcodt" crana HEBiI'€MHOIO YaCTUHOIO 0araTh0X YCIIITHUX O13HECIB,
110 HpaLoOTh Y chepi Topriii. [i MOTyKHiCTh, THYUKICTh Ta MPOCTOTa BUKOPUCTAHHS POOIATH ii
BIIMIHHUM BHOOpPOM JIJIsl TUX, XTO IIparHe ONTUMI3yBaTH CBOIO JISTIbHICTB Ta TOCSTTH HOBUX BUCOT
y PO3BUTKY Oi3HECY.

BuOip cydacHoi nmporpamu ajist Balioro 0i3Hecy - 1€ BXXJIUBUN KPOK Y HAIPSIMKY ONTHMI3alii
IPOIIECIB Ta MiABUIIEHHS €(EeKTUBHOCTI AISIIbHOCTI. OJHAK, 3 TaKOI MIMPOKOK PI3HOMAaHITHICTIO
[IPOrpaMHUX pILIEHb HAa PUHKY, NMpaBWIbHE BHOMpaHHS MOXe OyTH 3aBAaHHSM, 110 MOTpelye
PETeNbHOro aHali3y Ta po3risily AEKIIbKOX KIIFOUOBUX ACHEKTIB.

Ilepmr 3a Bce, BaXJIMBO BU3HAYUTH NOTpeOM Bamoro Oi3HECY 1 BUOKPEMHUTH OCHOBHI
(byHKI10HAIBHI BUMOTH JI0 TIporpaMHoro 3abe3nedyeHHs. Hanpukian, SKio BU BeAeTe po3apiOHuit
013Hec, BaM MOKe 3HaI00UTHCA ITporpaMa 3 (GyHKILISIMU yIPaBIIiHHS 3amacaMu, 00JIIKy IPOJaKiB Ta
KIIIEHTCHKOT 0a3zu. Y pa3i BUPOOHUYOTO MiJMPUEMCTBA, BAXKIMBO 3BEPHYTH YBary Ha Mporpamu i3
BOYZIOBaHUMH MOJTYJISIMHU YIIPaBIiHHSA BUPOOHHUIITBOM Ta TTocTadyaHHsM. [1iciis 11b0T0, CITijl IPOBECTH
JOCIIJKEHHsI PUHKY Ta O3HAWOMMTHUCS 3 PI3HUMH NPOTPaMHUMHM PIIIEHHSIMM, IO BiAMOBiIAIOTH
BammM moTpebamM. BaximBo BpaxoByBaTH pEHTHHTH TIpOrpaM, BIATYKH KOPHCTYBadiB Ta
pexoMeHaalli eKCHepTiB y ramysi, mo0 3pooutu o0'ekTuBHUN BUOip. Takoxk, BapTo BpaxyBaTu
MOXJIMBOCTI MacmTaOyBaHHS TPOTPaMHOTO 3a0€3MEYeHHs] Ta HWOTO CYMICHICTh 3 IHIIUMH
CHCTEeMaMH, fKi BU BXKE BUKOPUCTOBYETE B cBOeMy Oi3zHeci. Lle momomorke YHUKHYTH mpoOisieM 3
1HTerpaliero ta 3a0e3neyuT 6e3nepepBHICTh y podoTi. He MeHIT BayKIIMBUM KPUTEPIEM € BapTICTh
IIporpaMH Ta BiAMOBIAHICTS i1 010 KeTy Bamoro 6i3Hecy. BaxnBo po3riisgaTu He JIUIIe BUTPATH HA
BIIPOBA/KEHHS MMPOTPAMHOro 3a0e3MeueHHs, a il Horo omepariifHi BUTpATH Ta MOTEHIIHHUI PU3UK
3MiH I[iH Y MaiOyTHBOMY.
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3aramom, BHUOIp Cy4acHOI MpOrpaMH IS Bamioro Oi3HECy - 11€ KOMIUIEKCHUHW MpOIEeC, IO
BUMAarae aHaiidy, IUIaHyBaHHS Ta yBaxHoro BuOopy. OOpaHa mporpama NOBHHHA BiJNOBigaTH
notpebam Bamoro 0i3Hecy, OyTH €(EeKTHBHOIO Ta HAJAIHHOIO, OO CIPHUATH YCHIITHOMY PO3BHUTKY
BaIoi KOMITaHii.

0.0. Itypmak

oakanaep, 1-uii pik Hasuanus

cneyianvnicms 073 «Menedxcmenmy

Jeporcasnuit mopzosenvHo-eKoHOMIYHU YHigepcumem, M. Kuie

OCOBJIMBOCTI BEJIEHHS OBJIIKY 3A JIOIIOMOI' OO BUKOPUCTAHHSA
THOOPMAIIIMHAX TEXHOJIOI'TH

Ha cprorognimHiii MOMEHT iCHy€ BiIHOCHO BEJIHKA KUIBKICTh MPOTPAMHHUX MPOAYKTIB IS
aBTomMaTu3ailii 00JiKoBUX mpolieciB. [Ipore B OUIBIIOCTI BHMAAKIB € MOXJIMBOK aBTOMATH3aIlis
OyXraJTepchbKOro, MOJATKOBOTO Ta YIPABIIHCHKOTO OONIKY JJISi THX KOMMIAHIM YH MiANPHEMCTB,
METOIO SIKUX € OTpUMaHHs NpuOYTKy, aJKe aBTOMaTu3alis 0O0JIIKOBOro Mpolecy Ha Oyab sSIKOMY
MiANPUEMCTBI 3HAYHO 3MEHIIy€ BHUTpPATH Yacy Ha BUKOHAHHSA NEBHHUX OOJIKOBUX pOOIT yist
IpaLiBHUKIB OyXraiarepii Ta eKOHOMHUTH KOIITH, a FOJOBHE BYAaCHO 3a0e3leuye Kepyrouuil amapar
HEOOX1THOIO Ta BAXKIIMBOIO 1H(GOPMAITIETO.

ITocTae mpoGimema mjIs MIANPUEMCTB, IO 3AIMCHIOTH CBOKO JISUIBHICTH 32 JIONIOMOTOIO
MIPOTPaMHUX KOMIUIEKCIB JUIsl OOJIIKY Ta yNpaBIliHHS B OOpaHHI HaWKpaIoro, KU B CBOIO Yepry
Oyze HailbinbIIe 3aJ0BOJIBHATH iXHI ToTpedu. [Jana mpobiieMa € akTyaiabHOIO B TEMEpilIHiiA yac Ta
notpe0ye BUPILICHHS.

Jis OiabIIOCTI MiANPUEMCTB iHGOpPMAIliS € Ba)XJIMBHM PECypcoM, cepell EKOHOMIYHUX,
¢diHaHCOBUX Ta TEXHIYHUX pecypciB. CaMe TEXHOJOTIl Ta caM TEXHOJOTIYHUN Tporec 0OpoOKu
iHopmarii gormoMararoTh 3aJI0BOJIBHATH 1H(GOpMAIiiiHI TOTPEeON MANPUEMIIIB B TMpodeciiHii
nisibHOCTI. TexHonoriynuii mpouec oOpoOku i1H(popMalii — 1€ KOMIUIEKC B3a€MOIOB’S3aHUX
ornepauiil mepeTBopeHHs iH(popMallii, BAKOHaHUX y IMEBHIN MOCIiAOBHOCTI BiJ il BUHUKHEHHS 10
BUKOPHUCTAHHS KOPUCTYBaYaMU ISl TIOCATHEHHS MTOCcTaBieHoi MeTu.[1, ¢. 11]

3a gonoMororo iH(pOpMaliMHUX TEXHOJOTIH MOXKHA SKICHO Ta IIBUJKO BUKOHYBAaTH 0OpOOKY
JaHUX, TPEACTaBUTH 1H(OpMali0 y 3pyYyHOMY BUIJIA[l, ONEpaTUBHMM OOMIH iH(oOpMaliero Ta
pearyBaHHs Ha 3alMTH, a TaKOX JONOMAarae BYacHO 3a0e3Ne4YMuTH 3aJI0BOJICHHS HarajlbHUX
1H(popMaLIHUX MOTPeO A KOPUCTYBayiB.

Oco6auBo yacTo iH(GOpMaLifHI TEXHOJIOT] BiAIrpalTh y GopMyBaHHI €(heKTUBHOI CUCTEMHU
Oyxraiarepcbkoro o06isiky. 3okpema 3akoHu Ykpainu “IIpo enekTpoHHHMH JOKyMEHT 1
nokyMeHToo0ir”, “IIpo enexTpoHHu M(poBUil MAMUC”, @ TAKOXK Mepexi OLIBIIOCTI MiIPUEMCTB
Ha CHCTeMY KJ€HT-0aHK, BHJada 3apoO0ITHOI IUIaTH 3a JOMOMOTrO IUIACTUKOBUX KapToOK,
BIIPOBA/PKEHHSI CHCTEMH €JIEKTPOHHOI 37aul 3BITHOCTI € HOPMATUBHUMHM 1 MPaKTUYHUMHU
nepeayMoBaMH JiJ1st hopMyBaHHSI HOBO1 OpMH OOJTIKY, 1110 30KpeMa IPYHTYETHCS Ha BUKOPUCTAHHI
cy4acHuX iH(popMaliifHux po3poOok.[2]

HoBi iH@opmarliiiiHi TeXHOJOrll XapaKTepu3yIThCs SK poOOoTa KOpHCTyBada Yy pexuMi
orepaTtuBHOI B3aemonii 3 nanuMu. HackpizHa iHdopMarlliiiHa miaTpuMKa KOpUCTYBadiB Ha OCHOBI
1HTErpOBaHOI 0a3u JaHWX Ta O€3 MarepoBUi MPoIeC JOKYMEHTYBaHHS, KO Ha Tarepl 3amucy€eThCs
JIMILIE OCTaTOYHA BEPCisl € JIOCUTh 3acTapijiiM MeTo oM. Tox HOBHI iH(OpMAaIiITHO-TEXHOIOT TUHHHI
maHamadT JO3BOJSE KOJIEKTHMBHO CTBOPIOBAaTH Ta 3allOBHIOBATH JOKYMEHTH Ta aJalTHBHO
nepeOynoByBaTH (popmu Ta criocoOu moJaHHs iHPOpMAIIil B Mpolieci BUPIIICHHS CKIaHUX 3aBIaHb.
3]

Komn'torepHux mporpamu Ta 0O0JIKOBI, YNPaBIiHChKI CUCTEMHU, 3HAYHO 3MEHUIYIOTh 4Yac Ha
00poOKy o00mikoBoi i1HGoOpMaIii mpariBHUKaMu OyXxranTepii, a TaKoXX CKOPOYYIOTh KUIBKICTh
MOMUJIOK IIpU (POPMYBaHHI IOKYMEHTIB Ta 3BE€JICHUX 0OJIIKOBUX PETiCTpiB.

Jlo mpuKItamy Taki CHCTEMH SIK:
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- AIS (Accounting information system) — 11e iHdopmariiiiHa cucrema OyXrajaTepchbKoro 00IiKy,
0 XapaKTEePU3YETbCsl 3a0€3MEUCHHSAM SKICHOTO BEACHHS omepauiid B 0a3y JaHUX 3 pO3pPaxyHKY
OaylaHcy Ta 1HIIO01 3BITHOCTI.

- APS (Advanced Planning and Scheduling) — me cucrema po3mmpeHOro TIaHyBaHHS Ta
JUCIEeTYEpyBaHHS, 110 BUKOPUCTOBYETHCS IJISl MIATPUMKU THYYKOTO YIpaBliHHA Tpadikamu Ta
BUPOOHUYMMH 3aBIAHHSMHU, aJI€ 3 JOMIOMOTOI0 0OMEKEHUX MOTYKHOCTEH.

-SCM (Supply Chain Management) — 1e cucTeMa YMpaBJiHHS JIOTICTUKOIO, TIO0 TOEIHYE
MOKYTIIIIB Ta MOCTAaYaIbHUKIB y paMKaX €JMHOI CTPYKTYPH OOpOOKH JTaHUX.

- Microsoft Excel — 11e komi’torepHa nporpama (eaeKTpoHHa TaOIHIIs ), IKa € JOCUTH MMPOCTOIO
y 3aCTOCYBaHHI, OCHOBHMM IpU3HAUEHHsIM 5IKOi € 00poOka nudppoBux maanux. Excel He Bumarae
cHeliaJbHO1 MIArOTOBKU y cdepi mporpamyBaHHs. OHAK, OCHOBHUM HEIOJIIKOM JIaHOI IpOorpamu
Excel € Te, 1110 BoHa He cKiIagae OyXraaTepchbKuX MPOBEIEHbB 110 TOCIOJAPChKUX OMEPalisx, a TAKOX
HE € 3py4YHUM Iporiec (opMyBaHHs (GOpM 3BITHOCTI B PYKOBAaHOMY BapiaHTI.

- 1C: Byxranrepis 8 s Ykpainu — 1e mporpamHe 3abesnedeHHst koproparii «1Cy», mo
SBIISIETHCS JIIEPOM cepell 1HQOopMaIliiHUX TEXHOJOTIH Ha PUHKY KOMIT FOTepu3allii 00J1KOBOTO
npouecy. [Jana ¢ipma po3podbuiia 6a3oBy 1 npodeciiiny GopMHU IILOTO MPOTPAMHOTO KOMILICKCY, a
TakoXK iXH1 pi3Hi Monudikamii Ta BapianTu. [licns ycTaHOBKHM MporpamMu Ha KOMITHOTEp MOXHa
NPAaKTUYHO BiJpa3y MOYMHATH MPALOBATH, ajie CIOYATKy BapTO O3HAHOMHUTHCH i3 HECKIIAIHOIO
THCTPYKLI€IO.

- GrossBee XXI — me cuctema OnepaTrMBHOTO YIPABIIHHS MiJIPUEMCTBOM 3 HAHOLIBII
ONTUMAJIBLHOIO MIaT(HOPMOIO 7St TOOYI0BH KOopriopaTUBHUX iHGopMaliitnux cucreM. GrossBee XXI
NpU3HAYeHa Uil aBToMaTw3amii oOMNiKy 1 YHpaBliHHS Ha Cy4YaCHHX TOPTOBO-IIPOMHUCIOBUX
MIITPUEMCTBAX, IO OXOIUTFOE BCI OCHOBHI aCIEKTH I1X TOCHOAAPChKOi MisJIBHOCTI TakKl SK:
MOCTa4aHHs, BHPOOHUITBO, 30yT, OMTOBY 1 pO3APiOHY TOPTIBIIO, B3AEMOPO3PAXYHKU 3
MOCTa4aJIbHUKAMH 1 MOKYMISAMH 1 T.iH. [4]

[adopmariiiHo-iporpaMHi KOMIUIEKCH € KIIFOYOBUM KOMIIOHEHTOM CHCTEM YIPaBIiHHS
OOJIIKOBUMU MpOLIECaMU Ha MIAMPUEMCTBAX, 0€3 SKHUX BKE HEMOXIIMBO YSBUTU Cy4acHHM OOIIK.
[npopmaniiino-iporpamMHe 3a0e3nedyeHHs BaXJIMBE HE JHIIE s OyXrajarepcbkoro oOJiKy Ha
MiIPUEMCTBAX, a W JUId Opradizamii OONIKOBHX TMpOIECiB, HAasSBHOCTI BHCOKOKBaIi(piKOBaHMX
MpaliBHUKIB, CHCTEM JIOKYMEHTOOOIry TOLI0. BuKOpHCTaHHS KOMIT'IOTEPHUX 1H(POpMAIIHUX
TEXHOJIOT1H B OOJIIKOBOMY Ipolieci 3a0e3neuye BeACHHS OyXraJTepCchKOro OOJIIKY MiAMPHUEMCTB.
Moro waziiinicTs, 4iTkicTh i edexTuBHiCTb. Lle m03BOIsE B Oymb-SKHil 9ac MEpEBIPUTH CTATyC
PO3paxyHKy Ta CTaTyC aKTHBIB/IaCHBIB.

Omxe, 1HpOpMALiiHI TEXHOJOTIi 3 MepeliyeHuX BUllle (akKTIB JOINOMAaraioTb MPUCKOPUTH
po0OTy CHIBpOOITHUKIB MiMPUEMCTB 1 CKOPOTHTH KUIBKICTh 4acy, SKMM BOHM BUTpAdalOTh Ha
BUKOPHUCTaHHS, 0OpOoOKYy Ta BHOpPsAKYBaHHs 1H(opmaiii. ABTOMaTH3yBaHHS OOJIKY JolOMAarae
3MEHIIUTH WMOBIPHICTh MOMWJIOK 1 BHUTpAT, SIKI BUHHMKAIOTh MiJ 4ac BUPOOHUITBA. OCHOBHOIO
¢yuxkuieto IT e miaBUILIEHHS TPOAYKTUBHOCTI Mparii.

Cnucox BUKOPUCTAHUX JAKepeJI:

1. Mneckau B.JI. Indopmariiitni texHonorii ta cuctemu: I[limpyd. /uis CTyad. €KOH. creil./
[Tneckau B.JI., Porymmuna FO.B., KyctoBa H.IT. — K.: «<KKHUT'A», -520 c.

2. HecxomoBcekuit 1.C. EnexTpoHHMiI 0ONIK $SK OCHOBHMH HampsiM YIOCKOHAJCHHS
iH(popManiiiHoro 3abe3nedyeHHst cucremu ynpasiiHHs / Hecxonosebkuii 1.C. // BICHUK XATY —
2018 - Ne 3 (53)- C.73-77.

3. IBaxunenkoB C.B. Indopwmarriiini TexHomorii B opraxizamii OyXraaTepchbKoro OOJIKy Ta
ayauty : HaBy. 1oci0. /C.B. IBaxHeHKoB — 4-re BuJ., Bunp. — K.: 3nanns, — 348 ¢

4. Odimivianii caiit HB® «GrossBee» [Enexkrponnuit pecypc]. — Pexum nmoctymy: http
http://www.grossbee.com/about.php3.

Hayxosuii kepisnux: B.B. /lusak, kano. neo. Hayk, ooyenm,
ooyenm Kagedpu xomn'romeprux Hayk ma iHopmayiunux cucmem
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M.€. byrpumeHnko

baxanaep , 4-ii pik naguanns,

Cneuyianvnicme 122 «Komn'tomepni naykuy
Yuieepcumem imeni Anvgppeoa Hoobenn, m. /[ninpo

PO3POBKA TEJIEI'PAM BOTA U1 OBMIHY KPUIITOBAJIIOTH

VY cydacHOMY CBITI yci cepy OCTYT MEePEXOASITh 0 BUKOPUCTAHHS TEXHOJIOT1H 4aT-00TiB Yy
comianbHUX Mepexax. L{e Habararo mBuUIIIEe HIXK CIIJIKYBaHHS B )KHBY, a00 BIABIyBaHHS (DI3UIHUX
MiCIlb OOCIYyroByBaHHS. TOMy y MO€MY MHpPOEKTI oOpaHa HaWMOMYJSpHINIA COIiajibHA Mepexka
Telegram, Ta came B Hiit ay:ke 100pe peaizoBaHe BUKOpUCTaHHs 60TiB. Po3pobka Telegram 6oty
UIsE OOMiHY BIPTYaldbHOI KPUNTOBAIIOTH € aKTYaJIbHOI 33J1a4Ci0 CIPSIMOBAHOK) HA MOJICTIICHHS
B3A€EMO/IIT JIFOJIMHH 1 BIPTyaJIbHUX KOIITIB 1 HA €KOHOMIIO BJIACHOTO Yacy.

B nmoknazi po3rismgaroThCs OCHOBHI MPOOJIeMH 1 IpaBUIBHHN MiAXiA a7 po3pooku Telegram
60Ta /Ui OOMiHY BipTyaJIbHOI KPUIITOBAIIIOTH, a CaMe:

3py4HiCTh 1 JOCTYIHICTh: Telegram 6oTH HaJalTh MOXKIIHMBICTH OOMIHY KPHIITOBAIIOTH 0e3
HEOOX1THOCTI BCTAaHOBJICHHS JIOAATKOBHX MporpaM abo BiBiAyBaHHs CIelialli30BaHUX BeO-CANTIB.
Lle poOuTh mporec 00MiHy OLTBII 3pYYHUM 1 JOCTYITHUM JUI KOPUCTYBaviB Oy 1b-/1€ 1 Oyab-KOJIH.

3a0esneueHHs Oe3neku: barato Temerpam 0OTiB BUKOPHCTOBYIOTh IIM(pPYyBaHHS Ta IHIII
3axo¢ Oe3MeKH Uil 3aXUCTy KOH(]iIeHIIHOCTI Ta Oe3meku (piHaHCOBUX oOreparii, mo poOouTh ix
MpUBaOIUBUMU JJIs1 KOPUCTYBAUiB.

Hnst po6otu TpeGa BHOpaTH MOBY IporpamyBaHHS, (pPEHMBOpKIB Ta IHCTPYMEHTIB JUIs
po3pobku Tenerpam 60ota. BpaxyBanus ocobnuocteii muatdopmu Telegram API ta 1 MoxknmuBocTeit
1T iHTeTrpalii 3 OCHOBHUMH OipyKaMHu.

Bizyanizaiiis He Mae Ba)JIMBOTO MUTAaHHS TOMY 1110 YaT 3 00TOM OyJie CTaHIapTHUM, TOOTO
TOM caMuii IO Aa€ CTaHAAPTHUM 4yaT 3 OyAb-KUM.

Peknama B ocHOBHOMY OyJie MPOBOJUTHCH Yepe3 SAKICh CleliabHI Mpono3uLii, 60 3apa3 €
BXKE JIy’)Ke€ BeJMKa 0a3a KOHKYPEHTIB, AKHX YK€ JIIOJIU 3HalTh, a00 BXKE€ BUKOPHUCTOBYIOTH, 11100
3poOuTH cO01 iM s, TOTPIOHO 3aTYUUTH KITI€HTIB IKUMHCh OCOOIMBOCTSIMH.

HIBuakicTh Ta ePeKTUBHICTH: 3aBASIKH aBTOMATH30BAHOMY Ipoliecy TeserpaM 0o0TiB, 0OMIH
KPUNTOBAIIOTH MOXeE BiOyBaTHCs HabaraTo MBU/IIIE Ta €PEKTUBHIIIE, TOPIBHAHO 3 TPAAULIHHUMHU
MeToJaMHu OOMIHY.

[TommpeHHI0 OCBITH NpO KpUNTOBaIIOTH: PO3poOKka Ta BUKOpHUCTaHHS Tejlerpam 060Ta MOXe
TAKOXX CHPHUATH TOIIUPEHHIO OCBITH IMPO KPHIITOBAIIOTH, OCKUIBKH II€ HaJa€ KOPUCTyBadaM
MO>KJIMBICTB JA13HATUCS OLIbIIE MPO el HOBUM TN (PIHAHCOBUX AKTUBIB 1 iX MOKIMBOCTI.

Kpokwu TecTyBaHHS HAIIOTO MPOIYKTY:

1. ®ynkuioHanbHe TecTyBaHHS: [lepekoHaiiTecs, 110 BCi PyHKIIT 00Ta MPaLIOOTh HAJIEKHUM
YHHOM.

2. TecryBanus Oesneku: [lepeBipre cucteMy Ha Bpa3IMBOCTI Ta MOTEHIIIHHI 3arpo3u Oe3melti.

3. TectyBaHHs y BIANOBAb Ha HaBaHTakeHHS: CrpoOyiiTe 3aBaHTaKUTU CUCTEMY BEJIUKOIO
KUTBKICTIO 3alMTIB Ta TPaH3aKLiH, 1100 MepEeKOHATUC, II0 BOHA MPALIOE CTa0UIBHO Ta €(EKTUBHO B
YMOBaX BEJIMKOTO HABAHTAKECHHS.

4. TectyBanHs Ha pi3HuUX Iuatgopmax: IlepekoHaiTecs, 1Mo OOT mpalioe Ha PI3HUX
wiargopMax (Hampukian, Ha pi3HUX Bepcisx Telegram, Ha pI3HUX MNPUCTPOSX TOILIO) 13
3a0e3MeUeHHSIM OJJTHAKOBOI (P)YHKIIOHAJIBHOCTI.

5. TectyBaHHs B peaibHOMY cepenoBuili: [IpoBeniTe TeCTyBaHHS B pealbHOMY BUKOPUCTaHHI
3 peaJlbHUMH KOPUCTYBa4aMHu.

6. 30ip ¢igbexy Bim KOpUCTyBauiB: 3amuTalTe BIATYKHA B1JI KOPUCTYBadiB, Kl TECTyBaJIH
cucTeMy, 1100 OTpUMAaTd 3BOPOTHIN 3B'SI30K ILIOAO iXHBOTO JIOCBIAY Ta BHSIBICHHS MOXKJIMBHX
npo6seM abo MOKpaIieHb.
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Tenerpam 00T OOMIHHMKAa KpUOTOBATIOTH - 1€ 3pYyYHHH Ta IHTYITMBHO 3pO3yMUIMI
THCTPYMEHT, III0 JI03BOJISIE KOPUCTYBa4yaM MUTTEBO OOMIHIOBATH Pi3HI KPUIITOBAIIOTH MPSIMO Yepe3
Telegram. Bin npononye mBHIKI Ta 6€3MeYHi TpaH3aKIlii, 3a0€3MeTyI0Un 3aXUCT OCOOUCTUX JaHUX
1 ¢dinancoBux omeparnid. bor miaTpuMye pi3HOMaHITHI KPHUNTOBAIIOTH, IO POOUTH HOTO
YHIBEpCAJIIbHUM 1 JOCTYITHUM JJIsi HIIMPOKOTO KOJIa KOPHUCTYBayiB. 3aBISKM HOTO MPOCTOTI Ta
€(heKTUBHOCTI, 0OOMIH KPUIITOBAIIOTH CTA€ JIETKUM 1 3pyYHHM IPOIIECOM IS YCiX, XTO KOPUCTYETHCS
MmecenpkepoM Telegram.

DyHIIIOHAT TeerpaM 00Ty:

dyHKII0HAT 00Ta Ma€E MIMPOKHH CITIEKTP MOKIMBOCTEH. Y ¢l MOTpeOu KopucTyBava st pOOOTH
3 komTamu € y Telegram-6ori.

= OOmin kpunToBamoTH: KopucTyBadi MOXKyTh OOMIHIOBAaTH OAHY KPHUIITOBAIIOTY Ha 1HIINY
Oe3mocepeHpO depe3 06oTa. BoHM MOXyTh BKa3aTu CyMmy, SIKy XOUyTb OOMIHSITH, 1 OTpUMATH
BIIMTOBITHAI OOCST 1HIIIOT KPUIITOBAIIOTH B OOMiH.

= [lepersin Ganancy: KopucTyBadi MOXYTh NMEPErISIHYTH CBif MOTOYHHIA OajlaHC pPi3HHUX
KPUIITOBAIIOT, sIKi BOHM MalOTh Ha CBOEMY OOJIIKOBOMY 3aIlHCi.

» Icrtopis Tpan3akuiii: Bor Moxke BimoOpakaTw iCTOpil0 BCIX MPOBENEHUX TPaH3AKIIIH
KOpPUCTYBaya, BKIIOUYAI0YH JIeTajll OOMiHY Ta 4ac MPOBEIACHHS ONEeparlii.

= KouBeprarist BamoT: KpiM 00MiHy KPHIITOBIIOT, 00T MOXKE TaKOX HAJaBaTH MOXKIIUBICTh
KOHBEpTAIlil KpUITOBAIIOT B (piaTHI rpoiii a00 HABMAKU 32 TOTOYHUM OOMIHHUM KYPCOM.

» HaragyBanusi Ta croBimeHHS: boT MoOXe HaaCWIaTH KOPUCTyBayaM HaragyBaHHS TIPO
BaXIMBI o1 a00 3MiHM B PUHKY KPUIITOBAIIOT uepe3 crosimeHHs B Telegram.

» [ligTpuMKka KTi€HTIB: SIKIIO y KOPUCTYyBadyiB BHHHUKAIOTH MUTaHHA a00 MpoOieMH, BOHH
MO>KYTb 3BEPHYTHCS JI0 MiATPUMKHU Yepe3 00Ta Al OTPUMAHHS TOTIOMOTH.

» Kanpkynsarop Kypcy: BoT mMoxe HamaBaTH KOpHCTyBadaM KaJBKYJISTOP JJIsl IIBHIKOTO
o0urcIeHHs] OOMIHHOTO KYpCY Mk PI3HUMH KPUIITOBATIOTAMH.

= Ayrentudikamis Ta Oesmeka: [ns 3abe3nedeHHs Oe3meku, OOT MOKe BUMAaratu Bill
KOpPHUCTYBadiB ayTeHTH(]iKallilo, HANpHUKIaJ, 3a JONOMOror JBodakTopHOi ayTeHTH(ikawii abo
MIITBEPXKEHHSI Uepe3 eNEeKTPOHHY momTy abo SMS.

BucHoBoK sikuii MoxkeMo 3podutu 1e: Po3poOka tenerpam 60Ta 0OMIHHMKA KPUITOBAIIOTH €
BAKIIMBHM Ta MEPCIIEKTUBHIM KPOKOM y CydacHOMy iHaHCOBOMY cepenoBui. Moro dyHKIionan
HaJa€ KOPUCTyBayaM 3pyUHICTh, IIBUKICTh Ta O€3MEKy y MPOBEJIEHH] Olepalliif 3 KpUNTOBAIIOTaMU
npsMo uepe3 Mecenukep Telegram. 3aBasku 11boMy 00Ty, KOPUCTYBadl MOXKYTbh JIETKO OOMIHIOBaTH
PI3HI KpUIITOBAJIIOTH, NEPErIAIaTH CBIM OajaHC, MeperjsaaTy ICTOPII0 TpaH3aKIii, OTpuMyBaTH
HaraJyBaHHs Ta CIOBILICHHS MPO 3MIHM HAa PUHKY KPUIITOBATIOT. 3a0e3MedYeHHs BUCOKOTO PiBHS
0e3neKy Ta NiATPUMKA KJIIE€HTIB poOiIsATh el 00T HallMHUM Ta MPUBAOIUBUM Ul KOPUCTyBayiB. B
iIoMy, TenerpaM OOT OOMIHHMKA KPHIITOBAJIIOTH BiOOpakae HOBI MOKJIMBOCTI B 00jacTi
(1HaHCOBUX TEXHOJIOTIH Ta CHpPHSIE 3pOCTAHHIO MOIYJISIPHOCTI Ta BUKOPUCTAHHS KPUIITOBANIOT y
MOBCSK/IEHHOMY JKHUTTI.

Cnucox BUKOPUCTAHUX J3KepeJ
1. OcHoBHI TUTaHHA 10 po3pod1i https://dou.ua/forums/topic/38358/
2. baza Bxe icHyrounx mpoektiB https://www.liga.net/crypto/ua/exchangers
3. Ykpainceka Oiprka 11s 3B 3Ky 3 60ToMm https://whitebit.com/ua/convert

Hayxosuii kepisnuk: B.M. Kocapeg, kano. mexu. nayk, 0oyenm
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B.M. Kocapes

npogecop kageopu

inghopmauitinux mexnonozcii

Yuieepcumem imeni Anvgppeoa Hoobenn, m. /[ninpo

JOCBIA ITPOBEJEHHA HABYAJIBHUX ITPAKTHUK B ITPOBIJIHIX IT-KOMITAHIAX
TA JEP KABHUX YCTAHOBAX

[IBuakuii po3BUTOK IH(OPMAIIMHUX TEXHOJOTIH 3aroCcTpWB IpoOIeMy OOpaHHsS 00’ €KTIB
BHUBUYEHHS 1 3ac00iB HaB4aHHs [T-muciururia. OcoOJIMBO 1€ CTOCYETHCS MIATOTOBKH CHEIIAICTIB Y
rajy3i KOMIT'IOTEPHUX TEXHOJIOT1H, OCKUIbKH 111 cepa Ha ChOTOJIHI BH3HAYA€E T'OJIOBHI HANPSIMH
HAYKOBO-TEXHIYHOTO Iporpecy, 3alesnedye BEIHKHI 0OcsAT mpocyBaHHsS (DiHAHCOBHUX pPeECypCiB,
dhopmye HaUOLIBIT TMHAMIYHUA PUHOK ITpalli TOIIO.

VYuiBepcuter imeni Anbdpena Hobens 3abe3nedye BUIbHUI JOCTYI BUKJIaaviB 1 3100yBauiB
BHINIOI OCBITH JO BIAMOBIIHOI 1HPPACTPYKTYpH, OOJamHaHHS, I1HGOPMAIIHHUX pecypciB Ta
HABYAJIbHO-METOJIMYHOTO 3a0e3MeueHHs] 110 € JOCTAaTHIM Ui pealtizaiii OCBITHBOI IMPOTrpamH,
JOCATHEHHS 3asBJICHUX y Hil [1JIe Ta OUiKyBaHUX PE3yJIbTATIB HABYaHHS.

VY nmoxmami po3risAaeThcs IMOMHUT TpoBeneHHS mnpakThuk B IT-xommanii SoftServe ta y
Jenapramenti mudpoBoi TpaHchopmarlii, i1HGOPMAIIHHUX TEXHOJIOTIM Ta EJICKTPOHHOTO
ypsayBanHs J{HITponeTpoBchKOi 001acHO1 BificbkoBO1 anMmiHicTpariii (OBA).

[TinrotoBky 3m00yBaviB 31 creuianbHOCTi 122 «Komm’toTepHi Hayku» 3JilcHIOE Kadeapa
iHpopmaniiinux TexHomyoriii YHiBepcureTy. OcoOnmBa yBara NpUAUIAETbCS —MpodeciitHol
MIArOTOBKM MaiOyTHIX (axiBLiB, HAOyTTd MNPAKTUYHUX HABUKIB poOOTH. Jlis miABHUILEHHS
e(eKTUBHOCTI MPAKTUYHOI IiITOTOBKU 37100yBadiB, SKi MiJ KEPIBHUIITBOM BUKJIAJada MPOBOJISATH
HaTypHi a00 IMITaIiliHI eKCTIEPUMEHTH UM JOCTIIN, Ha Kadeapi CTBOPEHO ACKIIbKa ClieliaTi30BaHuX
ayUTOpPIH (TEXHOIAPK) IS TIPOBEACHHS Ta0OPATOPHUX Ta MPAKTUYHUX 3aHSATh.

[IpakTuka 3100yBayiB € HEB1Jl'EMHOIO CKJIaJOBOIO YaCTUHOIO MPOLIECY MiATOTOBKH (haxiBIIiB 1
IIPOBOAMTHCS HAa OCHAIICHUX BIJMOBIAHUM YMHOM 0a3zax MpakTUKU. MicleM IpoBeJeHHs IPAKTHUKU
MOXYTbh OYTH MiANpUEMCTBA (OpraHizallii, ycTaHOBH) pi3HUX chep eKOHOMIYHOI JisUIbHOCTI, HAYKH,
OCBITH, JIEPKABHOT'O YIPABIIIHHA Ta (GIpMH, IO 3HAXOIATHCS 32 MEXaMH Y KpaiHU.

Jns cneuianbHOCTi  «Komm’roTepHi HayKu» OCHOBHMMM BHMJAMM IPAKTHKH 3700yBadiB €:
HaByasibHa (HoOemiBchKi cTynli: KOMIT'IOTEpPHI HayKW); BUpPOOHMYa (KOMIUIEKCHa 3 (¢axy) Ta
NepeIMIUIOMHA.

3aBIaHHAMU TNPAKTUK € TOMIMOJNEHHS Ta 3akKpilUIeHHS HaOyTHMX TEOPEeTUYHMX 3HAHb 3
OCHOBHMX TMpo(eciiiHO-OpIEHTOBAHUX JUCLMIUIIH, ONAHyBaHHS CyYyaCHUMM NpuiioMaMu Ta
METOJIaMU TMPUNHATTS YHPABIIHCHKOTO PIIIEHHS, PO3POOKH MPOIMO3ULIN 11010 BIPOBAIKEHHS
CTpaTeriyHO - OpPIEHTOBAHMX Ta I1HHOBAIIMHUX TEXHOJOTIM YHpPaBIiHHS IiANPHEMCTBOM;
CHUCTEMAaTUYHOI'0 OHOBJIEHHS Ta TBOPUOTO 3aCTOCYBaHHS HAOYTHX 3HaHb B MPAKTUYHIN A1SUIBHOCTI.

VYHIBEpCUTET Ma€e TOrOBip Mpo CHiBpoOITHULITBO 3 poBiaHIN [T-koMmnaniero «SoftServey sika
3aliMa€TbCs KOHCAITMHIOM Ta Hajlae mociayru y cdepi umgppoBux TexHosoriid. TyT mpaioroTh
JIOCB1/TYEH] CHEILIalliCTH, SKI MaloTh IIOHAMeHIe JeKigbKa POKIB B MpodeciiiHiil ramxysi ado
MPOXOAMJIM CIIeiaNi30BaHe HaBUaHHS Ta >KOPCTKY cenekuito. SoftServe mae BenMKy KUIbKICTh
HaINpsIMKIB Ta MOCTYT KJIOYOBUMH €: XMapHI TEXHOJIOT1]; BEIMKI JaHi; IITyYHUHN 1HTEJIEKT; IHTEPHET
peueil; cepBicHMI au3aiiH; KiOepOesneka; poOoroTexHika Ta iH. Takox SoftServe mnpomonye
MpOTpaMH Tl HAaBYaHHS Ta PO3BUTKY.

Kadenpa inpopmaniitnux texHosoriii YHiepcutery 3 2018 poky e «Educational partner»
KOMITaHii, o J03BOJIsIE 3100yBauaM 31 crerianbHOCTI 122 « KoM’ roTepHi HayKu» MPOXOKEHHS
pizHuX BUJIB NpakTUkH B «SoftServe IT Academy» mig HaCTaBHUIITBOM JOCBITYEHUX MEHTOPIB Ta
OTPUMATH CIIPaBXHiM MPaKTUYHUNA JOCBII.

Bupo6H1ua nmpakTrka — 11e eKCKJII03MBHA MOXIIUBICT 17151 3100yBauiB 3BO, 1110 € napTHepamu
SoftServe. Tyr BOHM He JHIIE 3MOXKYTh HOTIMOUTH CBOi 3HAHHS Yy po3poOli, 30KpeMa, MOBI
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MporpamMyBaHHs, ajie 1 3aCTOCYBaTH OTPUMaHI 3HAHHS Ha TPAKTHUIll, BAKOHYIOYH ITPAKTUYHI 3aBJIaHHS
31 ctBopenHs Back-end wactunm Be6-nonarky. Ilicis BUKOHaHHS 3aBJjaHb, OTPUMABILH BiJIOBIIHY
OIIIHKY, HEOOXITHO 3allOBHHUTH INOJACHHUK 1/a00 3BIT, HAJICIaTH aAMIHICTpAaTOpy 1 OTpUMATH
o(iniiHI JOKYMEHTH PO MPOXOHKEHHS MPAKTUKH.

3100yBavi IUIATHCS BPaKEHHSAMH TAaKOTO HAaBYAHHS: OTPMMAaB IIHHWK JOCBIJ pPO3POOKH
MIPOTPaMHOTO 3a0e3MeueHHs Ta POOOTH 3 PI3HUMH TEXHOJIOTISIMH; BCI 3yCTpPiyi MPOBOAMIMCS BUACHO,
110 CBITYUTH MPO BUCOKHUM PiBEHb OpraHi3alii Ta mpodecioHanizMy KOMITaHii; MEHTOPH OYJIu JTy>Ke
A00PO3UUIMBIME Ta BIAKPUTUMH 0 J1ajory, 3aBXK/H FOTOBUMH JONOMOITH Ta IIOSCHUTHU CKIIaIHI
MOMeHTH. IXHi nosicHeHHs 6yIU 3pO3yMiTUMHE Ta A€TalIbHUMHU, IO JA03BOJIUIO MEHI IMIBUIKO OCBOITH
HOBI TEXHOJIOT1{ Ta METOOJIOT].

Leii nocein npakTuku B SoftServe OyB He3a0yTHIM, 1 51 BASYHUN 32 MOKJIMBICTh HABYaHHS Ta
PO3BHUTKY, SIKy MEHI Hajana L KoMmOadis. SI BIEBHEHWH, 10 HABUYKH, SIKi s OTpuUMaB, OyIyTb
KOPUCHUMH JIsI MO€T MaiiOyTHBOT Kap’ €pH.

XoueTbcs NOAUIUTHUCS TOCBIIOM IIPOXO/XKEHHS IIPAKTUK B JIEP)KABHUX YCTaHOBAX.

Binnosinno mo miamucanoro 18 rpyaas 2013 poxky Memopanaymy NHpo CHIBHpAIl0 MiX
JIHIIPONETPOBCHKOIO 00IACHOIO EPKABHOIO a/IMIHICTPALIIEI0 T4 BUIIMMHU HaBYAJIbHUMHU 3aKJIaiaMu
JIHIIpoTeTpoBChKOi 00sacTi Ta Haka3zy MiHictepcTBa ocBiTH Ykpainu Big 08 kBitHa 1993 poky Ne
93 «IIpo 3arBepmkeHHs [loyokeHHS NMPO MPOBEAEHHS NMPAKTUKU CTYAEHTIB BUILMX HAaBYAIbHHUX
3aKJIaIiB YKpaiHu», 3apeecTpoBaHoro B Minicrepcersi toctunii Yipainu 30 kBitHs 1993 poky 3a Ne
35 (i3 3miHamu), YHIBEpCUTET HaJa€ 0 YIPaBIIHHS MEPCOHANy amapaTy oOiaepaaMiHicTparlii
crucku kpammx ctynaeHtiB |l - VI kypciB crenianbHocTi «KOMII'FOTEpHI HAyKW» Yy MarepoBOMY
BUJl Ta €JIEKTPOHHOMY (opMarti JUIsl POXOPKEHHS BUPOOHUYOT Ta MEPEeAUIIIOMHOI MPAKTUKH Y
Jenapramenti 1mdpoBoi TpaHchopmarii, IHPOPMALIHHUX TEXHOJIOTIH Ta EJIEKTPOHHOTO
ypsanyBaHHs J{HiponeTpoBchKoi 001acHOi BilicbkoBo1 aamMinicTparii (OBA).

OcHOBHE 3aB/aHHS JI€NApTAMEHTy IOJISTae y BIPOBA/KEHHI 1 PO3BUTKY iH(OpMAIIHHIX
TEXHOJIOTi B ypsanoBiil cdepi Ta chpusHHi 1udposiit Tpanchopmanii AiSUIBHOCTI 00IaCHOT
aaMiHicTpanii. JlemapTaMeHT BIANOBIIAE 32 pO3pOOKY, BIPOBAIKEHHS Ta MIATPUMKY 1HPOpMaIIHIX
CHCTEM, II0 CIPUSIOTH MOKPAIIEHHIO AKOCTI Ta e()eKTUBHOCTI pOOOTH OpraHiB BIaJu HA TEPUTOPIT
obuacTi.

ITpoxomkeHHs: BUpOOHMUOI Ta MEPEAUIUIOMHOI MPAKTHK B AeTapTaMeHTi, Jajlo 3100yBayaM
3MOTY MPHUAHITH y4YacTh B PO3poOLi (parMeHTiB mporpam, o mokpammio ix npodeciini (Hard
skills) Ta maanpodeciiini HaBuuku (Soft skills), He moB's13aHi 3 MOCaTOBUMK 00OB'SI3KAMHU JIIOTHHU. B
IT-chepi — e 3HaHHS Ta BMIHHS, SIKI HE MAlOTh BIJHOIIEHHS /10 PO3pOOKH ab0O TeCTyBaHHs, ajie
HEOOXI/H1 AJ1s yCTIIIHOT pOOOTH B KOMaH i, Takl SIK: KOMyHIKallisl, a1lalTUBHICTh, MEHEJDKMEHT Yacy,
tomo. Ha movaTky mpakTHKH TIOCTaBIIEH] 3a1a4i 34aBajiCs BAKKUMHU, ajie ITiJ] 9ac iX BUKOHAHHS Ta
IIPOBE/IEHOT0 Yacy B KOJEKTHBI, 3 YaCOM B NMPAKTUKAaHTaX MOYaJ0 BUXOAUTH Kpallle i BOHU OLIbII
BIIEBHEHO BUKOHYBAJIM MIOCTaBJICHI 3a/1a4l.

OTxe, nenaprameHT nudpoBoi Tpanchopmariii, iHGopMaIiitHUX TEXHOIOTIH Ta €IeKTPOHHOTO
ypsinyBanHs JlHimporerpoBcbkoi OBA € kiI04oBHM  IiAPO3IUIOM, BIANOBIJAJIBHUM 32
BITPOBA/KEHHSI 1 pO3BUTOK 1H(OpMaLiHHUX TEXHOIOT1H Ta HUPPOBY TpaHCHOpMAIIit0 OPraHiB BN
B o0Omacti. 3acTocoByBaHE TMpoTrpaMHE 3a0e3MeUeHHs, Take SK CHCTEMa JOKYMEHTOOOIry,
eJIEKTPOHHHUI MOpTal Ta iHIII CUCTEMH, JOIOMAaraloTh aBTOMATHU3yBaTH MPOIECH Ta MOKPAIIUTH
e(peKTUBHICTh poOOTH OpraHiB Biaau. [IpoxoKeHHS TPAKTUKHU B JeapTaMEeHT] CIPUSIIO PO3BUTKY
npodeciifHuX HaBMYOK 37100yBadviB 31 crenianbHocTi 122 «KoMm’oTepHi HayKu» 1 HiABHIIMIIO X
BIICBHEHICTh Y BUKOHAHHI 3aBJIaHb.

Takum 4MHOM, MOCTiHiHE CMIBpOOITHUIITBO 3 MpoBimHUMHU [T-koMmmaHisMu Ta AepKaBHUMH
YCTaHOBaMH HAJIa€ CyTTEB1 MOKIIMBOCTI Ta JOCB1Jl B IPOBE/IEHH1 HABYAJIbHUX MPAKTHK 1 TOKPALICHHI
npodeciifHOT MiArOTOBKM CHEUiaiCTiB y rajy3i KOMIT IOTepPHUX TEXHOIOT1H.
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BUKOPUCTAHHSA BIPTYAJIBHOI TA JOIIOBHEHOI PEAJIBHOCTI JIJISA
INOKPAINEHHSA HABYAJIBHOI'O ITPOLECY TA HAYKOBHUX JOCJ/IIIKEHb

BipTyanbHa Ta 10MOBHEHA PEANIbHICTD - MOMYJISIPHI IHCTPYMEHTH y Cy4aCHOMY OCBITHBOMY Ta
HaykoBoMy cepenoBuili [1]. BoHu BiKprBarOTh HOBI MOXIIUBOCTI ISl MOKPAILICHHSI HABYAJILHOTO
MPOIIECY Ta HAYKOBUX JOCITIKEHb, POOJISTYH X OUTBII JOCTYITHUMHU, IIIKaBUMHU Ta €hEKTHBHUMU.

B noknmami posrnsgaeTecs OAHA 3 KIIOYOBMX IIE€peBar BHUKOPHCTAaHHS BIPTyalbHOI Ta
JIONIOBHEHOI peanbHOCTI. Lle MOXIMBICTH CTBOPEHHSI IMMEPCUBHOI'O HABYAJILHOTO CEpEelOBUINA, /1€
CTYICHTH Ta yYHI MOKYThb B3a€EMOJIIATH 3 BipTyaJlbHUMHU 00'€KTaMU Ta CLIEHAPISMHU, 10 JO3BOJISIE IM
OTpPUMYBATH IPAKTUYHUI TOCB1 6€3 pealbHOro pU3HKy abo BUTpAT.

JUIs CTyZeHTIB 11e O03HaYa€e MOJIIMBICTh BUBYATH CKJIAJHI KOHIICIIIi Ta MPOIECH Yy OUIbII
3po3yMiIOMYy Ta 3axomuBoMy Qopmari. Hampukiazn, CTyJeHTH MEIUYHUX YHIBEPCUTETIB MOXYTh
MIPOBOJIUTH BipTyasbHI Xipypriudi omepamii abo BUBYaTH aHATOMIIO B TPUBHMIPHOMY HpPOCTODIi, a
CTYACHTH apXITEeKTYPHUX IIKUI MOXKYTh €KCIEPUMEHTYBATH 3 IU3aiiHOM Oy/iBellb B BIPTyaJlbHOMY
cepenosuii [2].

KpiM TOro, BUKOpUCTaHHS BIpPTyaJbHOi Ta JOHNOBHEHOI pPEaJbHOCTI 3HAYHO IOJIETIIYE
MIPOBEICHHS JOCTIKEeHb. JlO0CTITHUKN MOXKYTh MOJICTIOBATH CKJIAAHI (hi3WYHI SIBUINA, CTBOPIOBATH
BipTyasnbHi 1abopaTopii Ta eKClIepUMEHTaIbHI YMOBH, IO J03BOJISi€ OTPUMYBATH OLIBII TOYHY Ta
noBHy iH(opmarito. JlabopaTopii BipTyanbHOI pealbHOCTI MOKHA BUKOPUCTOBYBATHU JJIS1 Oy Ib-SKAX
IpeMETIB, TAKUX K XiMist, Oioyioris Ta (i3uka. YUHI/CTyIeHTH MOXKYTh BUKopuctoByBatu VR [3],
00 BUBYATH IPUHIUIH OyTIOBH aTOMiB, TCHETHUKY TBapuH, OpoiHHs Ta O6ararto iHmoro. TexHonoris
BIPTY&JIbHOI PEaJIbHOCTI JIONIOMAara€ BUYUTESIM CTBOPIOBAaTH HEHWMOBIPHHMM JIOCB1JI HAaBYAaHHS IS
CBOiX CTY/EHTIB — JIOCBiJl, SIKHi MOTHMBYBAaTMME IX HABYATHCS Ta 3araM’ sITOBYBATH IIBHIIIE Ta
JIOBIIIE, HIJK TPAIUIIAHI JIEKIII].

3riIHO0 3 HAyKOBUMH JOCTIDKEHHSMHU, IMEPCHBHI TEXHOJIOTII MOKPAIIyIOTh MPOCTOPOBE
PO3YyMiHHS Ta 3anlaM'ATOBYBaHHS CTY/ICHTIB, TO3BOJISIOUM M BilYyBaTH HaBYaHHS BiJl IEPIIOi 0COOH,
0auuTH BCe, 1110 B110yBaeThCsl HABKOJIO HUX [3]. Taki TexHousor1i 3a0€31euyoTh Bi3yajabHe HaBYaHHS
Ta CHPUAIOTH 3araJlbHOMY PO3YMIHHIO YYHSIMHU OUIBII CKJIAQJAHUX MpEAMETIB, Teopii 1 MoB. Takwuii
X1 cpuse OUIbLI IITHOOKOMY 3aCBOEHHIO MaTepialy Ta pO3BUTKY KPUTHUHOTO MHUCIIEHHS.

IlepeBaru BUKOpHUCTaHHS BIpTyaJlbHOI peaJbHOCTI B HAaBYAaHHI BKJIIOYAIOTh B cede:

1. Haounicte. VY BipTyaabHOMy mpocTOpl 0€3 MEepemKo] MOKHA JeTalll30BaHO
PO3TISIHYTH OyAb-SIKUH mpoliec abo 00’€KT, 110 3HAYHO I[iKaBille, HIX TUBUTHUCS HA KAPTUHKU Y
niapyyHuky. Hampuknaa, MokHa BUBYUMTH OYJOBY TiJIa, NMO3HAWHOMHUTHCH 3 MiJBOJHUM CBITOM,
3aHYpPUTHCH Y BYJIKAaH TOIIO.

2. 3ocepeKeHICTh. Y BIPTYaJIbHOMY CEPEIOBHUII JIIOJIMHA HE BiJIBOJIKATUMETHCS Ha
30BHIIIIHI TOJPa3HUKH, 110 JACTh 3MOTY MOBHICTIO C()OKYCYBAaTUCS HAa MaTepiai.
3. MaxkcuMaibHe 3amydeHHs. TeXHOI0r1l BIpTyallbHOT peallbHOCTI HaJal0Th MOXJIUBICTD

MOBHICTIO KOHTPOJIIOBATH Ta 3MIHIOBAaTH CLIEHApid MOAiH. YUeHb MOXE CTaTH CBIIKOM 1ICTOPHYHHUX
MOJIiH, BJIACHOPYY MPOBECTH nociif 3 (i3uku uM Ximii abo K BUPIMIUTU 337ady B IrpoBid Ta
JTOCTYIHIH U1 po3yMiHHA (hopMi.

4. besneka. 3a nonomororo VR ta AR TexHOMOri# MO’KHa IPOBECTH CKIIAJHY OIEpallilo,
KepyBaTH CHOPTKapoM abo HaBiTh KOCMIYHMM IIATJIOM, INPOBECTH JOCHIJ 3 HeOe3MeYHUMHU
XIMIYHAMH PEYOBHHAMH 1 TIPU IIbOMY HE 3aBJIaTH IIKOIHU Hi C00i, Hi oToueHH!O [4].

Taxkum 4MHOM, BUKOPHCTaHHS BIpTyaJIbHOI Ta IOTIOBHEHOT PeabHOCTI Ma€ BETUKUIN MOTEHITIa
JUIS TIEPETBOPEHHSI HaBYaHHS Ta HAYKOBHX JOCHIIKEHb, poOisuM ix OuIbll e(EeKTUBHUMH,
3aXOIUTIOIOYMMHU Ta TOCTYITHUMHU JUIs BeiX. Ll iHHOBaIIHI TEXHOMIOTIi BIIKPUBAIOTh HOBI TOPU30HTH
IUTSL OCBITH Ta HAYKH, IOTIOMAralo4u CyCIiIbCTBY TOCATTH HOBHX BEPIIIMH 3HAHb TA PO3BUTKY.
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PO3POBKA API JJIS1 OBPOBKHU TA BI3YAJII3AIIL MICIEITIOJIOKEHHS HA
OCHOBI CAMOPOBHUX ITPUCTPOIB 3 GPS

B cywacHoMy cCBiTi, Je [JaHi MalTh BEJIMKE 3HAUEHHS, TEXHOJOril TI00alIbHOrO
no3unionyBanHs (GPS) crators Bce Ounbm monysipaumu. CamopoOHi mpuctpoi 3 GPS, siki MOXKyTh
Oytu BOyIOBaHI B pi3HI 00'€KTH, BiJf TPAHCHOPTHUX 3acO0IB 1O MOOYTOBUX peYeid, CTBOPIOIOTH
MOTYKHUH TOTIK JaHUX Mpo TXHE Micle3HaxoKkeHHs. Po3poOka mporpamuoro inTepgeticy (API)
1Uis OOpOOKHM Ta Bizyamizallii IUX JaHUX MOXE OyTH BaXKJIMBUM KPOKOM JJIsl iIXHROTO €()eKTUBHOTO
BUKOPHCTAHHS.

[TpomucnoBi mignpueMcTBa Ta OGi3HEC-OpraHizallii Bce 4acTille 3BEepTalThCs 10 TEXHOJIOT1H
GPS g ontumizanii cBoix onepariiii. BiacrexxeHHs BaHTa)KiB, MOHITOPUHT TPAHCIIOPTHUX 3ac00i1B,
yTpaBJIiHHSA JIOTICTUKOIO 1 MapHIPYTU3ALIEI0 CTAlOTh OUIBII €(PeKTUBHUMH 3aBJISKH BUKOPUCTAHHIO
JAHUX PO MicClIe3HaXOHKeHHs, 00pobaeHux uyepe3 API.

[Tepuum kpoxom y po3po0iti API st 00poOku MiciienonokeHHs € 301p JaHUX 3 CaMOPOOHHX
npuctpoiB 3 GPS. Ile Moxxe OyTu 3111iCHEHO Yepe3 BUKOPUCTAHHS MIKPOKOHTPOJIEPIB, K1 3UUTYIOTh
nani 3 GPS-monynsa Ta BiAmpaBisAioTh iX Ha cepBep I MOJAIbLIOi 0OpoOKu. 3arajbHa cxema
nojaTKa 300paxeHa Ha puc. 1.

Po3pobka API nns oOpoOku Ta Bizyamizallii miclis po3TallyBaHHs 3a0e3nedye 3pydyHMH Ta
e(heKTUBHUI crIOCiO IHTErpallii UX JaHUX Y MOOUIBbHI TOJATKH, IO JJA€ 3MOTY CTBOPIOBATH I11KaBIII
Ta KOPHCHILII cepBicu Julst KopucTyBadiB. Komnanii y cdepi MapKeTHHTY Ta pekjaMy BCe YacTille
BUKOPHUCTOBYIOTh AaHl GPS g reorapreToBaHoi pekjiaMu Ta MEPCOHAII30BaHUX MPOIO3UIIIHI, 1110
1a€ iM 3MOry e()eKTUBHO BUKOPUCTOBYBATH IIi JaHi JJIsl JOCATHEHHs OLIbII LIJIbOBOI ayAUTOpii Ta
301IbIIeHHS €()eKTUBHOCTI pEKJIAMHUX KaMIIaHii.

Taxox po3pobka Binkputux API cripusie mommpenHio 3HaHb Ta iHHOBawiK y cepi 00podku Ta
Bi3yasizauii JaHuX Mpo Miclie3HaxokeHHs. L{e Moke cpusiTH pO3BUTKY CHIIBHOTH PO3POOHUKIB 1
JOCIITHUKIB, TPUCKOPIOIOYM TUM CaMUM PO3BUTOK TEXHOJIOTiH 1 CTBOpEHHS HOBUX MPOAYKTIB 1
CEPBICIB.

Ha cepBepHomy 6o11i HeoOxigHO cTBOpUTH AP, sike oTpuMye aHi mpo Micle3HAXOIKEHHS Bij
CaMOpOOHUX TIPHUCTPOIB Ta 3a0e3medye MOMJIIMBICTH iXHbOI 00poOku. lle moke BkItOUaTH
¢binpTpanito JaHuX, 00YHCICHHS CTATUCTHKY, BU3HAYEHHS MapIIPYTiB TOIIO.
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Puc. 1. 3aranmpHa cxema gomarka

OnHuM i3 KITFOYOBUX acmeKTiB po3pooku API st 00poOku Ta Bizyamizarii MicIie3HaX0KSHHS
€ CTBOpPEHHS iHTepdeiicy KopucTyBaya, SKUH J03BOJIsE BIMOOpaXKaTH 111 JaH1 y 3py4Hil Ta 3p0o3yMisii
dopmi. Ile moxe OyTh BeO-mOmaTOK ab0 MOOUTBHHIA JTOJATOK, SKHHA JIO3BOJISIE KOPUCTYBadyam
NeperisaaTy Ta aHajli3yBaTH JjaHl PO MiCLI€3HAXOKEHHS.

Bizyamizamist 1aHMX MOXe BKJIOYaTH B cebe BiOOpakKeHHS MapuipyTiB, rpadikiB yacy Ta
HIBUAKOCTI, @ TaKOXX PI3HOMAaHITHI KapTorpadiuHi mpeacTaBieHHs, Taki sk kaptu Google abo
OpenStreetMap.

ITpu ctBOpeHH! iHTepdelicy KopucTyBaya st 0OpoOKM Ta Bi3yasizallii MiCLE3HAXOIKEHHS
ICHY€ psJl TEXHOJIOTIH, K1 MO’KHa BUKOPUCTOBYBATH JJIsl 3a0€3M€UEHHS 3pYYHOro Ta €()eKTUBHOTO
B3aeMo/ii 3 JaHuMH. OCh KUJIbKa 3 HUX:

1. JavaScript Ta ¢ppeiimBopku 1151 BeO-po3poOku Taki sik, Leaflet.js ppeiimBopk JavaScript s
CTBOPEHHSI IHTEPaKTMBHHUX KapT abo0 Mapbox 1o Hajae HIMPOKI MOKIMBOCTI Ui Bizyasizarii
reorpaiyHUX JaHUX, BKJIIOYAIOYHM CTUIII3aLllI0 KapT, BOyA0BaH1 (QyHKIIT HaBIralii Ta aHaIITHKY.

2. BeO-cepBepHi TexHoJOTil sKi 3acHOBaHi Ha rmiatdopmi JavaScript nast cTBOpeHHS BeO-
cepBepiB Ta BeO-moaatkiB. Jljis 0OpoOKHM 3amuTiB Bij KIIEHTIB Ta B3a€MOJIT 3 023010 TaHUX MOXKeE
Ooytu Bukopuctanuii Node.js. Takox Jlerkuii ¢peiimBopk Express.js mis Node.js, sskuit 103Bosisie
LIBUKO CTBOPIOBATH BeO-cepBepu Ta po3pobissatu API.

3. ba3u nanux taki sk MongoDB 1ie ruyuka NoSQL 6a3a nanux, sika Moxe OyTH BUKOpPHUCTaHa
Jutst 30epiranHs reorpadiyHUX JaHUX Ta 1X MoaIbInoro aHam3y abo PostgreSQL/PostGIS pensiitaa
6a3a JaHMX 3 MIATPUMKOIO reorpadiqyHux 00'€KTiB Ta omepartii.

4. BucokopiBHeBa JavaScript 6i0mioTeka Ay Bizyami3allii TaHuX, sSKa JT03BOJISIE CTBOPIOBATH
pi3HOMaHITHI iHTepakTHBHI rpadiku Ta kaprorpadidni Bizyamizauii. A6o Oibmioreka JavaScript
Chart.js 1151 cTBOpeHHS MPOCTUX Ta e(hEeKTUBHUX IpadiKiB.

5. Mob6inpHI TeXHOJIOT 1110 3acHOBaHi Ha React Native ¢ppeliMBOpKY JUIs pO3pOOKH MOOITEHUX
N0JaTKiB Ha ocHOBI JavaScript Ta React. Bin 103Bossie cTBOproBaTH e(heKTHUBHI MOOUIBbHI JOJATKU
IS Bizyastizallii MiClle3HaXxOPKEHHs Ta 00pOOKH reo1aHuX.

6. Geolocation API, sixe 103BoJIsI€E OTPUMYBATH TOCTYII 0 T€OJIOKAIIMHUX JAHUX MPUCTPOIO
KopuctyBada. AGo WebSocket npoToko: 3B'13Ky B peaabHOMY yaci, IKui Moke OyTH BUKOPUCTaHUN
JUI HaJICUJIaHHS OHOBJIEHb MICII€3HAXO0/KEHHSI Ha KJIIEHTChKY CTOPOHY 0€3 He0OX1JHOCTI MOCTIMHUX
3aIUTIB.
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i TexHOMOT1i MOXXHA KOMOIHYBaTH Ta BUKOPUCTOBYBATH Pa3oM JUIsl CTBOPEHHS MTOTY)KHUX Ta
eeKTUBHHX 1HTEep]eiiciB KopucTyBada /it 00poOKH Ta Bizyasi3allii MiClIe3HaXOKEHHS.

IIpu pospobii API mist o6poOku Ta Bizyamizaiii MICIE3HAXOMKEHHS JyXKE BaXIJIMBOKIO €
3abe3neueHHs O0e3mekn Ta KOH(IIeHIIHHOCTI JaHUX KOpucTyBadiB. Lle Moxe OyTH IOCATHYTO 3a
J0TIOMOTro10 MHU(pyBaHHS AAHUX, BUKOPHUCTAHHS 3aXUIIEHUX KaHAIIB 3B'A3KY Ta OOMEXKEHHSIM
JOCTYIy IO JaHUX JIMIIE aBTOPU30BAaHUM KOPHUCTYBadyaM.

Takum unHOM, po3poOka API mns 0OpoOku Ta Bizyaumizallii MiCII€3HaXOJKEHHS Ha OCHOBI
camopoOHux mpuctpoiB 3 GPS € BaxiIMBUM eTanoM y BHKOPHCTaHHI LUX MaHHUX. [IpaBHIBHO
po3pobiiene API moxke 10nOMOrTH B €epeKTUBHOMY BUKOPUCTAHH1 JaHUX PO MiCIIE3HAXOXKEHHS Ta
PO3MIUPEHH]I MOKIMBOCTEH IXHROTO BUKOPUCTAHHS y Pi3HUX c(hepax, Bifl JOTICTUKU 10 MOHITOPHHTY
3710pOB'sl.

CnucoK BUKOPUCTAHMX JIKepeJt
1. Paul Crickard. Leaflet.js Essentials/ Packt Publishing. -2014. -180p

Hayxosuii kepisnuk: C.JI. Xpunxo, 0-p mex. nayk, npogecop

M.B. Ymaxkos

bakanaep , 4-1t pik nasuanns,

Cneuianvnicmo 122 «Komn'tomepni naykuy
Yuisepcumem imeni Anvghpeoa Hobensa, m. /[ninpo

PO3POBKA TEJIEI'PAM BOTA JJISA IHTEPHET-BAHKIHI'Y

B cyuyacHoMy CBITI 3pocTae MOMyNISPHICTP BUKOPUCTAHHS TEXHOJOTIH 4aT-0O0TiB y pi3HUX
raimy3sx, 30kpemMa y ¢iHaHCOBOMY ceKTopi. Po3poOka rtenerpam 0oTa uisi iHTEpPHET-OaHKIHTY €
aKTyaJbHOIO 33/1a4€10, KA CIPSMOBAHA Ha MOJIETILIEHHS B3a€MO/IiT KJIIEHTIB 3 OAHKOM, ONTHUMI3aLIII0
IIPOLIECIB Ta MiABUILEHHS 3pYYHOCTI KOPUCTYyBaHHS OaHKIBCBKUMU MOCITYTaMHu.

B noxnani po3risinaerbes miaxia A0 po3poOkH TeraerpaM 0oTa Julsl IHTepHeT-0aHKiHTY, a came:

— IPOaHaJi30BaHO Ta BU3HAYEHO OCHOBHI MOTPEOM 1 OYiIKyBaHHS KOPHUCTYBadiB iHTEpHET-
OaHKIHTY I110/10 BUKOPUCTaHHS 4aT-00TiB. PO3mIsiHyTH icHYIOU1 MpOoOIeMH Ta HEIOJIIKH Yy B3a€EMOJIT 3
0aHKIBCHBKMMH CUCTEMaMH, SIKI MOXHA BUPILIUTHU 32 JIOIIOMOTOI0 Tenerpam 60Ta;

— YTOYHEHO apXiTeKTypy Tenerpam Oorta. HanmaHo ommc cTpykTypu Ta (yHKI[IOHAJIbHUX
MOXJIUBOCTEN pO3p006IeHOro Teserpam 0ora. BusHaueHHs: OCHOBHMX MOJYJIIB, B3a€EMOIiS Mi’K HUMU
Ta aIrOPUTMHU 0OPOOKH 3aIUTIB KOPUCTYBaYiB;

—uisi poOOTH HajA 3aBJaHHAM Tpeba BHOpaTH MOBY IporpamyBaHHS, (pelMBOpPKIB Ta
IHCTpYMEHTIB /7151 po3poOKH Tesnerpam 6ota. BpaxyBanus ocobnmuBocrelt miatgopmu Telegram API
Ta ii MOXKJIMBOCTEHN AJIs 1IHTEerpallii 3 0aHKIBCbKUMU CUCTEMAMHU;

— Bi3yani3auis, OpeHAuMHr Ta mnomupeHHs. Ha3zpa OaHky He Oyna mpobiemoro, a och 3
JIOTOTUIIOM sI JIOBrO BHOMpAaB 3 JEKUIbKOX 3poOJieHMX BapiaHTiB. Jlorotun me Te Ha L0 JIIOAU
3BEPTAIOTh CBOIO YBary 1 SIKIIO 04l 3aIIKaBWJIMCh TO BIPOTiIHICTb, IO JIFOIMHA CTaHE KIIIEHTOM OaHKa
Buiie. JIO3yHrM — Ha HUX Yy JTOKJIaJi 51 TeX BUTPATUB CBil yac, 60 3agaya Oynaa 3pOOUTH KOPOTKHIHA,
00 3armam’ITOBYBaBCsI Ta TIPUBEPTAB yBary;

— pekiiama. Y Haml gac iHdopmariii, Mpomo3uIlii Ta HOBUX MPOEKTIB JOCTATHS KiJIbKICTh, TOMY
6e3 pexiaMu He 001iAeThCS Hi OUH, HaBITh JyXe NePCHeKTUBHUMN, IPOEKT.

HaniitHicTs onHa 3 HaWBaXIMBIIMX YacTHH, 00 sKmo iH@opmalis abo KomTtu OyayTh
BTpayeHi, TO 1€ AyXe BIApUTh MO pemyTalii Ta poOOTH, TOMY OaHKIHI Mae OyTH HaIiHUM.
Po3po6HUKY HEOOXiAHO AymaTH HaJ 3a0€3MEYECHHSIM BHUCOKOTO PIBHS 3aXHCTYy OCOOMCTHX JaHUX
KOpUCTYBa4iB Ta KoH(igeHIiIHHOCTI iHGopMalii Mg dYac BUKOPUCTAHHS Tejerpam Oora.
Buxopuctanss mudpyBaHHS Ta IHIIUX METOIB 3aXHUCTY JaHUX.

ETan TecTyBaHHS € Ba)XXJIMBUM acIEKTOM ISl MEpeBipKU (PyHKIIOHATBHOCTI, HAAIMHOCTI Ta
BI/IMOBITHOCTI BUMOTaM, BUSBIICHHSI OCTaHHIX HEJOJIKIB. SIKIO mi yac rnepeBipku OyJIo BHSIBICHO
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AKICh TIpoOsieMu, Tpeba BUMPABUTH IX Ta MEpelu 10 eTany TecTyBaHHsS 3HOBY. | Tak 70 MOKH He
OyayTh yCYHEHI1 yCli HIOAHCH.

Skio BCi HEMOMIKA YCYHEHI Tpeba MepexouTH 10 pe3yJbTaTy Ta BUCHOBKaM. OIliHKa CBOE€T
po0OTH HaJ MPOCKTOM Ta IMOJANIbIIC PO3BUHEHHs iHTEpHET-OaHKiHTy y Telegram. ¥V moxmazi s
PO3TIIsAal0 NePCIEeKTUBU [[BOTO MPOEKTY.

Sk Ha MeHe 11e MePCIEKTUBHU TyKe BUCOKI HE3BAXKAIOYH Ha TE, [0 MECCHIKEP B OCHOBHOMY
BUKOPHUCTOBYIOTH TUIBKH IS CIIUIKYBaHHS, 11€ Ty>K€ 3pYYHO Ta eKOHOMHUTH 4ac KIIEHTIB.

JlpyropsiiHa ifnes mojsira€ B TOMy, 0 OaHK HE Mae BiJJIUICHb, AOJATKIB, aje Ja€ TOBHY
Oesrieky Ta KoHOimeHmiiHicTe. KokHOMY KiieHTy Oyjae HaragaHo TIpo JBOX (hakTOpHY
imenTudikamio npu BXoAy y TelerpaM-akKayHT, 00 SKIIO maxpai 3aX0TsATh J0OpaTHCS /10 Balloro
aKKayHTY TeJlerpaM, TO 1€ IM 1acTh IOCTYII 10 OaHKIHr-aKKayHTY. AJie 31 CTOPOHH OAHKY B KOJTHOMY
pa3i He MOke OyTH HISIKOTO BHTOKY ocoOucToi iHdopmaiii Ta ocoOucTux Komris. JIroauHa 3MoKe
CHIJIKYBaTHUCh 3 KUMOCH 1 SIKIIIO 3Tajiae, mo i Tpeda 3poouTH piHaHCOBY Omepallito, BOHA 3pOOUTH 11€
HE BUXOJISTYH 3 3aCTOCYHKY Telegram.

PosrasHemo niaxia 10 po3poOku GyHITIOHATY Tenerpam-00Ty:

®dyHkIioHa 600Ta Mae MMPOKUH CHIEKTP. Y i MOoTpeOn KoprcTyBada Jisi pOOOTH 3 KOIITAMU €
y Telegram-6ori:

e ocoOMCTHI KaOiHeT: Ile Ta CTOpiHKa 3 KO Oyae Oinblie BChOTO B3a€EMOIIN TaM € Taki
OiAMyHKTH: Moi KapTH, KpeAWTHHUH JIMIT, JIMITH Ha OIUIaTy, KemOeK, aBTOCTpaxyBaHHS, TOUKU
MIOTIOBHEHHS, BIAKPHUTTA\3aKPUTTA KapTH, 3a00PrOBaHOCTI, HAKOMUYECHHS, YMOBU 1 Tapudu TaKOX
MOXKHA 3alpOCUTH Jpyra Ta 3aHATHCh OnaromiifHicTio. OTXKe BCi pedi sKi MOXXKHa pOOUTH Yy
3aCTOCYHKY MOKHA OyJie poOUTH y MECEHKEepi, 1110 36KOHOMUTh Yac Ta Ja€ IepeBary B 3pyYHOCTI.
VYei 1 pevi 3HaXOAAThCS yKe JIETKO, 11€ 3p00JIeHO /Tt KoM(OPTY JTFOIUHU, 00 i He MOTpiOHO OyI10
BUTpayaTu 06araro 4acy Ha MONIyKy norpioHoro iif myHkry. Ilepekas komTiB, 3amiHa KapTu, TOIIO, BCE
11e POOUTHCSI MUTTEBO, 3HOBY K TaKH, MO0 JIFOAMHI HE MPUHUIIIIOCH YeKaTH, 00 MU 3apa3 MU YKHBHUMO
y JIy>Ke IIBUJIKOMY TEMITi.

e TeXHIYHA MIATPUMKA: YacTO y IO BHHHMKAIOTH JOJATKOBI MHUTaHHSA, MpOONeMHU SKi
JIOTIOMOK€ BHUPIIIUTH miaTpuMKa. Ha mouatky Oyme 3ycTpiuaTH aBTOBIAIOBiAAY 3 BIAMOBIASIMH Ha
MUATAHHS K1 YaCcTO 33/1af0ThCs. B pasi sKIo 3 1pOro nepeiiky NUTaHb JIOAUMHA HEe BUPIIIUTH CBOIO
poOsieMy ¢ HEIO 3B SXKUTHCS JIFOJIMHA KA HAMaraTUMEThCSl BUPIIIUTH MTUTAHHS OCTaTOYHO.

® TaKOXX Tpeba He 3a0yBaTH, 1110 y KOXKHOIo OaHKa € JILeH3is 1 Ipo 1e s Tex nojaodas. S 3poOus
BipTyanbHy jinensito 3 MOO, €JIPIIOY, I11H, Jlinensis Big HBY, SWIFT , Tomo.

Takum unHOM, po3poOka Tenmerpam 0OoTa Uil 1HTEpHET-OAHKIHTY € BaXJIMBUM Ta
NEPCHEKTUBHUM KPOKOM y Cy4acHOMY (DiHaHCOBOMY cepeoBHUIIi. 3abe3rnedeHHs BUCOKOTO PiBHS
0e3neKy Ta MiATpUMKa KIIEHTIB poOIsATh 11ei 60T HaAIHUM Ta IpUBaOIMBUM /711 KOPUCTYBAYiB.

Cnucox BUKOPUCTAHUX JKepeJ
1. Ky3nenoBa C.A. bankiBcbka cucrema / Kysnenosa C.A., bonrap T.M., IlecroBcbka 3.C. //
«BunaBHULITBO LIEHTp yuboBOi niteparypu» - Kuis, 2014.- C. 210-226.
2. Mapuenko M.B. Telegram ta ¢doro MoxumBoCTI (Ta cTBOpeHHA OOTIiB ): “Marchenko
Marketing”- Opneca, 2021. - C. 4-31

Hayxosuii kepisnux: B.M. Kocapeg, kano. mexH. nayk, 0oyenm
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KanambaeB Pacynioexk AOpodek oriiu

oaxanaep, 4-i pik Haguanns,

cneyianvHicmos «Komn’romepni nayku
Yuieepcumem imeni Anvgppeoa Hoobenn, m. /[ninpo

TH®OPMAIIAHI TEXHOJIOI'T B BI3HECI TA OCBITI

Iadopmartiiini TexHoNOrii, SKi BIUIMBAIOYM HA BCl ACMEKTH JKUTTS, ChOTOJHI € HE JIUIIe
IHCTPYMEHTOM, ajie i TOJIOBHOIO CKJIaI0BOIO CYYaCHOT'O CyCIiJIbCTBA.

Iadopmartiitai Texnomnorii (IT) B cydacHOMy CBITI CTaly HE JIMIIE KIIFOYOBUM €IEMEHTOM ISt
PO3BHTKY, alie i PyHIaMEHTOM JIs Oaratbox cdep AisIbHOCTI. BOHM 3MIHIOIOTH HAllle CIIPUMHSITTS
CBITY, cmoci® B3aeMozii Ta HaBiTh Hall crocid MUcIeHHs. 3AicHeHHS TpaHcdopMarliii B Oi3Hecl,
HayIll Ta OCBITI € SICKPAaBUM IPHUKJIAIOM BIUTMBY 1H(GOPMAIIHHUX TEXHOJIOT1H Ha CYCIUIbCTBO.

JocnimkeHHst i€l TeMH BiIKpUBA€ IIHUPOKI MEPCIEKTHBU Ta BUKIMKH, IO CTOATH TEpen
CYCHUIBCTBOM y KOHTEKCTI IIBMJKOIO TEXHOJOITYHOI'O PO3BUTKY, OJAHAK BOJHOYAC BUMArae Bij
CYCIITBCTBA aJIaMNTaIlil IO YMOB IIO IIBHJIKO 3MIHIOIOTHCS 1 BUPIIICHHS! BUHUKAIOUNX BHKJIHAKIB. J{71st
JOCATHEHHS MOBHOTO MOTEHITiay 1HPOPMAIIITHIX TEeXHOJIOT1i HeoOX1AHO 3a0e3MeUnTH AOCTYII A0
HUX JUIS BCIX BEPCTB CYCIIJIBCTBA Ta BUPIIIMTH MUTAHHS 1010 €THYHOTO BUKOPUCTAHHSA Ta 3aXUCTY
IIPUBATHOCTI 1aHUX.

IHdpopmariiini TexXHOJIOTII TEPEeTBOPHUIIN CIIOCIO, SKUM Oi3HEC Bele CBOKO MisUTBHICTH. Bin
aBTOMaTH3alii Oi3HeC-MPOLIeCiB 10 aHAN3y AaHMUX Ta BIpTyalbHOI KOMyHikalii, IT BIiauBaroTh Ha
KOXKEH acCIeKT CydYacHOi IiIIMPUEMHUIBKOI JisSUTBHOCTI. BOHM JO3BOJISIOTH MiAIPUEMCTBAM
30UIbIIYBATH MPOAYKTUBHICTh, 3HMXKYBAaTH BMTpAaTH, ONTUMI3YBaTH JIAHLIOT IOCTayaHHS,
BJIOCKOHAJTIOBATH B3a€MOII0 3 KJIieHTaMu Ta Oararo iHmoro. Hanpuknan, o6mikosi cucremu, CRM-
CUCTeMH, BeO-aHANITHKA Ta EJEKTPOHHA KOMEpIlS CcTajdl HEOOXIIHUMHU I1HCTPYMEHTaMHU JJis
yCIIIHOTO (YHKIIOHYBaHHS MiIPUEMCTB y HU(POBOMY BiIli.

[Hdopmariiini TexHosoril He nulle TPaHCHOPMYIOTh CrociO, AkuM Oi3HecCH (YHKI[IOHYIOTD,
ajyie ¥ MepeTBOPIOIOTH CTpATETii, MPOIIECH Ta B3a€MOJII0 3 KiieHTamMHu. BrpoBamxeHHs 1UGPOBUX
pimieHp y Oi3Hec-cpepl  103BOJNISiE  MIANPUEMCTBAM  CTaTH  OUIBII  QJANTUBHUMHU  Ta
KOHKYPEHTOCIIPOMOKHUMH B IIBHJKO3MIHHOMY CBITi. Hampukiaza, enekTpoHHa KOMEpIisi Hajae
KOMIIaHISIM MOXKJIMBICTB NMPSIMOTO JIOCTYITY /10 TJI00aIbHOTO PUHKY Ta CHpHUsi€ 30UTbIIEHHIO 00CATIB
npojaxis. JlogaTku Ta mporpamu AJis MOOUTBHUX MPUCTPOIB pOOJIATH B3aEMOIIIO0 3 KIIIEHTaMU O1JIbII
3pY4YHOIO0 Ta €(EKTUBHOIO, IO J03BOJISAE MiANPHEMCTBAM 30yyBaTW MillHI BIJHOCHMHM 31 CBOIMHU
KJIIEHTaMH. 3aCTOCYBaHHS aHAJITUKH JaHUX B Oi3HECI € IIe OJHIEI KIIYOBOI MEPEBaroro
iHpopMaLiIHHUX TEXHOJIOTiH. AHai3 BEIUKHUX OOCSTIB JaHUX J03BOJISE MIANPHEMCTBAM PO3YMITH
PUHKOBI TEHIEHII11, TPOrHO3YBATH MOMUT, @ TAKOX BUSIBJIATHA MOYIJIMBOCTI JIIsl ONTUMI3alii POIIECIB
Ta 30UIbIIEHHS e(QEeKTUBHOCTI. BUKOpUCTaHHS WITy4yHOro IHTENEKTy B Oi3Heci Joromarae
aBTOMATHU3YBAaTU PYTWUHHI 3aBJaHHSA, NpUMMATH MIBUAKI Ta OOIPYHTOBaHI pILUIEHHS, a TaKOX
MiJBUIIY€ PiBeHb MePCOHANI3AIlT B3a€EMOIIT 3 KITIEHTaMHU.

OnHiero 3 KIIOYOBUX MepeBar iHGOpMaIliiHUX TEXHOJIOT1N y 613HEC] € 3JaTHICTh 0 THYYKOCTI
Ta iHHOBaliWHOCTI. IIIBMAKICTE BOPOBAIKEHHS HOBHUX TEXHOJOTIH O3BOJISE MiMPHEMCTBAM
a/JlanTyBaTHCS [0 3MIH Ha PUHKY Ta BIATYKYBaTHCS Ha MOTPEOM KIIIEHTIB y peabHOMY 4aci. binb
TOro, iH(poOpMalliifHi TEXHOJOri CTBOPIOIOTH HOBI MOJKJIMBOCTI Ui CTBOPEHHS I1HHOBALIHHUX
MPOJYKTIB Ta MOCIYT, 10 POOUTh KOMIAHII KOHKYPEHTHIIIMMH Ha PUHKY Ta CIpPHUSE TXHbOMY
pO3BUTKY. Y MiACYMKY, 1H(QOpMAIiiiHI TEXHOJOTil MepeTBOPIOIOTh Oi3HEec-cepeIoBHIIIe,
3a0e3I1eUy0ur IMANPUEMCTBAM HOBI MOXIMBOCTI Iisi epEKTUBHOIO YIPABIIHHS, IHHOBALIN Ta
pO3BUTKY. IXHiii BIUIMB Ha Gi3Hec cTae KI0YOBUM (haKTOPOM YCIIiXy Y Cy4acHOMY CBiTi, BUMATarouu
BiJ] I IIPUEMCTB MTOCTIHHOTO BIOCKOHAJICHHS Ta aJarTallii 10 IIBUAKO3MIHHUX YMOB PUHKY.

VY coepi Hayku iHpOpMaliiiHI TEXHOJIOril PEeBONMIOLIOHI3YIOTh crocid 300py, 0oOpoOKku Ta
aHanizy JaHuxX. BemuuesHi oOcsru iH@opmarlii, SKi T€HEepyIOTbCS B PI3HUX Taly3siX HayKH,
noTpeOyIoTh BUKOPUCTAHHS BHCOKONPOAYKTHBHMX OOYMCIIOBAIBHUX CHCTEM Ta ajTrOpUTMIB
HITYYHOTO 1HTEJIEKTY JUIsl BUSIBICHHS MaTEpHIB, MOJEIIOBaHHS MPOIECiB Ta poOOTH 31 CKIaAHUMU
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BEIMKUMHU Habopamu naHux. biosoris, ¢i3mka, Ximis, acTpOHOMIisS Ta 1HIINI Talxy3l HayKd
BUKOpUCTOBYIOTh [T g peanmizamii BeNTMKMX HAYKOBUX IIPOEKTIB Ta JOCSATHEHHS 3HAYHHUX
BIJIKPHTTIB.

[adopmartiiini TexHOJOrii BiAIrPalOTh KPUTUYHY pOJIb IEPETBOPIOIOYM CHOCIO, SKUM
IIPOBOJIATHCS TOCIIIKEHHS], aHATII3YIOThCSl JaH1 Ta KOMYHIKYIOTbCS pe3yabTatu. OJIUH 13 KIFOUOBHX
acIIeKTiB IXHBOTO BIUIMBY - 1€ 30ip Ta aHaii3 BEIMKHX OOCATIB JaHWX, BIAOMHX SK BEJIMKI JaHI.
Benuki gaHi JO3BOJISIOTh HAyKOBLSIM BUSBIISATH CKJIQAHI 3B'I3KM Ta 3aKOHOMIPHOCTI B JIaHUX, II10
paHinie OyJM HETOCTYIMHUMH 4yepe3 ix 00'em abo ckimamaHicTh. Hampukiian, B reHOMIIl BETUKI JdaHi
JIOTIOMAararTh 1AeHTH(IKYBaTH TEHETHYHI MyTallii, MOB's3aHi 3 PI3HUMH 3aXBOPIOBAHHSMH, IO
BiJJKpHBAa€ HOB1 MOKJIMBOCTI Il PO3BUTKY MEAMLIMHU Ta (hapMaIleBTUKH.

Jlo Toro , iH(hopMaIliiiHI TEXHOJIOTIi CIIPUSAIOTh PO3BUTKY PI3HOMAHITHUX OOYHMCIIIOBATIBHUX
MeToAiB Ta Mojenei. CynepkoMI'toTepd Ta XMapHi OOYMCIEHHS JIO3BOJSIOTH HAyKOBLSM
BUKOHYBAaTH CKJaJHI OOYMCIIEHHS Ta MOJEJIOBAaHHS, 10 paHille BHUMarajad 3HAYHHUX
o0UHCITIOBAILHUX pecypciB. Hampukian, B actpodi3uili CynmepKOMITIOTEPHI MOJENI JT03BOJISIOThH
BUBYATU PO3BUTOK TAJIAKTUK Ta KOCMIYHUX CTPYKTYp, IO JOIOMAarae€ B po3yMiHHI KOCMIYHOI'O
npoctopy Ta nmoxoukeHHs: BeecBiTy. Kpim Toro, indopMmariiiiHi TeXHOIOTIT JO3BOISIOTH HAYKOBIN
CHUIBHOTI CHIBIIpAIfOBaTH Ta OOMIHIOBATHCS JaHUMH OUTbII ePeKTUBHO. Biakputuil moctyn a0
HAYKOBUX CTaTeH Ta JaHWX, OHJIAWH-TIIATPOPMHU Ui OOMiHY JaHUMH Ta CHUTBHOT POOOTH, @ TAaKOXK
€JIEKTPOHHI HAYKOBI XYPHAJIM CHPHUSIOTH IIBUJIIOMY PO3MOBCIOKEHHIO 3HAHb Ta 30UIBIIEHHIO
MIPO30POCTi B HAYKOBUX JOCTIDKCHHAX. Y MiICYMKY, iH(OpMaIliifHi TEXHOJIOTIi iICTOTHO 3MIHIOIOTh
MiIX1J1 10 HAYKOBUX JOCHIJKEHb, pOOJISYH 1X OLIbII TOCTYITHUMHU, IIBUIKUMH Ta €(PEKTUBHUMHU. Ix
BIUIMB Ha HAayKy CTa€ KIIFOYOBUM (PaKTOPOM Y MPOCYBaHHI 3HAHb Ta PO3B'I3aHHI CKIIAJIHUX HAYKOBUX
npo6iem. OHaK, pa3oM 13 BciMa NepeBaraMu, BAHUKAIOTh 1 BUKJIMKH, TaKi K HEOOX1AHICTb 3aXUCTY
TaHUX Ta 320€3MeYCHHS ETHYHOT'O BUKOPUCTAHHS TEXHOJIOT1H y HAYKOBUX JIOCHIKCHHSX.

B ociti iH(opMaliliHi TEXHOJOTIi BiAIrparOTh KIIOUOBY pOJIb y MIATOTOBII MaiOyTHIX
MOKOJIiHb. BOHU J03BONIAIOTH CTYJIEHTaM OTPUMYBATH JOCTYI J0 BEIMYE3HOTO 00CATY 3HAHBb Yepe3
IHTEpHET, BUKOPUCTOBYBATH IHTEPAKTUBHI IIATGOPMHU IJI11 HABUAHHS, POOUTH AUCTAHLINHI KypCH Ta
OTpUMYBAaTU JOCTYN JO HaBYAJBbHUX MaTepialiB y Oyap-Skuil dYac 13 OyJb-sIKOTO MiCII.
Bukopucranns IT y HaBuasbHOMY Hpolieci CHOpUsi€ MOKPALIEHHIO SKOCTI OCBITH, 3a0€3MeUeHHI0
JOCTYITHOCTI HABYaHHS Ta CTBOPEHHIO HOBUX MOKJIMBOCTEH /ISl HABYAHHS Ta PO3BUTKY.

IndopmartiiiHi TeXHOIOT] BINIUBAIOTh Ha BC1 aCHEKTH HABYAJILHOTO MPOLECY, TOYUHAIOYH BiJl
JOCTYITY JI0 3HaHb Ta 3aKIHYYIOYH CIIOCO0aMH iIXHBOTO BUKJIAJJaHHS Ta OIliHIOBaHHA. OHIaiH-OCBITHI
pecypcu, Taki K IHTepaKTUBHI KypCH Ta OHJIaH-TU1aT(OPMHU AJIs HABYAHHS, J03BOJISIFOTh CTYA€HTaM
3 YyChOTO CBITY OTPUMYBATH 3HaHHA y Oy/b-SKH yac Ta B Oyb-sIKOMY MICIIL.

OnHi€el0 3 KJIIOYOBUX IepeBar BUKOPUCTAHHSA 1H(POPMALIHHUX TEXHOJOTIM y OCBITI €
MO>KJIMBICTh TI€pCOHAII3allli HaBYaJIbHOIO Ipouecy. [HTepakTHBHI TEXHOJOrIT J03BOJSIOTH
CTBOPIOBATH 1HJUBIAyalli30BaH1 HaBYaAIbHI IPOrpaMH, Ki BPaXOBYIOTh OCOOIMBOCTI KOKHOTO YUHS
Ta HOro TeMNn HaBUaHHS. BUKOPUCTaHHS aJaNTHBHUX CHUCTEM HABYAaHHS J03BOJSIE CTYyJEHTaM
OTpUMYBAaTH 3aBAAHHS Ta MaTepiajid, sIKi BIAMOBINAIOTH IXHBOMY DIBHIO 3HaHb Ta moTpedam, IO
CIpHsi€ MOKPAIIEHHIO Pe3yIbTaTiB HaBUAHHS Ta MIJBUIIEHHIO MOTHUBAIIT 10 HaBYaHHsA. KpiM Toro,
iHpopMaliiiHi TEXHOJOrii JONOMarairoTh BUMTENAM e(EeKTHBHILIE OpPraHi30ByBaTH HaBUYAIbHUI
npouec. CucreMu yrpaniiHHS HaB4aHHAIM (LMS) 103BONSIIOT aBTOMAaTH3yBaTH aJMIHICTPAaTUBHI
IpOIIeCH, Taki K OOJIK CTYJIEHTIB, OIL[IHIOBAaHHS Ta 3BITHICTb. [HTEpaKTHBHI JIOLIKU Ta MpPOTrpaMu
JT03BOJISIIOTh BUMTENSIM CTBOPIOBATH 3aXOIUIMBI Ta Bi3yaJdbHO NMPUBAOIMBI 3aHATTS, IO TiABUILYE
3alliKaBJICHICTh YYHIB Ta IOJIETIIY€ Mpolec 3aCBOEHHS Matepiany. Ilpore, pa3om i3 nepeBaramu, €
BUKJIMKH TaKi SIK HEOOXIAHICTh 3a0€3MeUeHHs PIBHOTO JOCTYIY 1O TEXHOJOTIH Ui BCiX y4YHIB Ta
3abe3neueHHs IXHbOi O€3MeKH B IU(PPOBOMY CEPETOBHILI.

[HpopmariiiHi TEXHOJIOTIT IHTErPYIOTHCS Y BCl c(hepH HAILLIOTO KUTTS, BiJ O13HECY Ta HAyKH J10
ocBiTU. BOHM cTaloTh MOTOpOM JUIsl 1HHOBAIiil, 3MIHIOIOYM TpaauliiiHi MeToau poOoTH Ta
B1JIKpHMBAIOUU HOBI MOKJIMBOCTI JIJIsl PO3BUTKY 1 MOKpAaIlleHHs. Y CBITI, 1€ IBUAKICTh Ta JOCTYIHICTh
iHpopManii € KIIoYoBUMHU (DaKTOpaMH YCIIiXy, BUKOPUCTaHHS 1H(OPMAIIITHUX TEXHOJOTIH cTae
BUPIIIAIbHUM YHHHUKOM JJIs1 JOCATHEHHSI BUCOKUX PE3yJbTaTiB y BCiX cepax MisiIbHOCTI.
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POJIb IHOOPMAIIIMHUX TEXHOJIOT'TA Y 3ABE3IIEYEHHI PE3YJIbTATUBHOCTI
TYPUCTHUYHOTI'O BIBHECY

B ymoBax mocTiHHHMX CBITOBHUX KpHU3 1 3MiH, 0€3 BIPOBAPKCHHS 1 3aCTOCYBAaHHsSI HOBITHIX
iHpOpMaLiHHUX TEXHOJOTI HEMOMIJIHMBO 3a0€3MEYUTH DPE3yIbTaTUBHE BEICHHS TYPHUCTUYHOTO
6i3necy. [losiBa KOpOHaBipyCHOI MaHAeMil SCKpaBO MOKa3aia, [0 Ii TEXHOJOTIi CTalu He MPOCTO
nepeBarolo, ajge i HeoOXiJHICTIO JJISl TIOAOIaHHS KPU30BUX CHUTYAIli Ta 3a0e3nedeHHs Oe3neKu Ta
CTaOUIBHOCTI B rajly3i Typu3My. Y 3B'A3Ky 3 NaHAEMIYHUMHU OOMEXEHHSAMH, HU(PPOBI IHCTPYMEHTH
CTajM KIIOYOBUMH sl 3a0e3redeHHsl 3B'A3Ky 3 KIEHTaMH, 3JIHCHEHHS OHJIAH-OpOHIOBAaHb,
MOHITOPUHTY ¥ aHami3y 3MiH B MOMNHUTI Ta YIPaBIIHHIM pPHU3UKAMH, TaKUMHU SK: 3MIHH B
3aKOHOJABCTBi, 3MIHM B yMOBax IOJIOPOXKYBaHHS, TE€XHIYHI mpobiemu Ta kibepoOesmeka. Tomy
iH(opMaTH3allis Ta BUKOPUCTAHHS CYyYaCHHX TEXHOJOTIA B TypUCTHYHIN cdepi cTalu HE MPOCTO
TPEHIOM, aJie 1 CTpaTeTiYHUM KPOKOM Y 3a0e3rnedeHHi ii CTINKOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI B
yMOBax HerepeadauyyBaHUX BUKIUKIB, Takux sk nanaemis COVID-109.

CporoHi Typu3M € TJI00ATFHUM KOMI'TOTEPH30BAaHUM Oi3HECOM, IO 3aydae aBiakOMIaHii,
roTesli Ta TYpPUCTUYHI Kopropauii 3 yChOro CBITY, a KOMII'IOTEPHa Mepeka [HTepHeT aKTHUBHO
BUKOPHUCTOBYETHCS SIK OJIUH 3 HAWOUIBIII €EKOHOMIYHO BUT1THUX CITOCOOIB po3MillieHHs iH(opMaIlii Ta
B3a€MO/JIIT MK IMOCTAYaJbHUKOM 1 CHOXHMBaueM TYPUCTHUHHUX Mocayr. CaMe TOMY BIPOBAKEHHS
nepeoBuX 1H(GOpPMaLIMHUX TEXHOJIOTIH CTa€e HEOOXIJHOI YMOBOIO [UIsl SIKICHOI poOOTH
TypoIepaTopiB, aJke TOYHICTb, HAJIMHICTh, ONEPaTHBHICTh Ta BUCOKA MIBHJKICTh OOpOOKH Ta
nepenadi iHGopmarlii BU3Ha4ar0Th €PEKTUBHICTh YIIPABIIHCHKUX PIIIECHD Yy L1H raiysi.

Bennka KOHKypeHIiss MOMDK HaJaHHAM TYPHUCTUYHHMX TMOCIYI B YKpaiHI TakoX 3MYIIye
MIJBUIIYBATH BUMOTH 10 TpodeciiHuX SKOCTeW KepiBHUKIB Ta creuiamictiB. lle mepenbaudae
3aCBOEHHS (DyHJaMEHTAJIbHUX 3HAHb 3 YIPaBIIHHSA, BPaXxOBYIOUM OCOOJIMBOCTI raiysi, a TakoX
BMIHHSI aKTUBHO BHUKOPHCTOBYBAaTH 1H(opMaliiHi TexHoJorli. OCKIJIbKH, MOPIBHIOWYM 3 OLIbII
PO3BHHEHUMH KpaiHaMH CBITy, B SKMX 3MIHU B 1H(GOpMaliiHUX TEXHOJOTIAX Ta TYPUCTUYHOMY
013Heci UayTh pyka o0 pyKy, B HaIIil KpaiHi i MPOIECH J0CI HE € MOBHICTIO CHHXPOHI30BAaHUMU Ta
371aro/KeHUMH Beroau. CaMe 11 yCKIIaIHIOE BIPOBa/KEHHS HOBITHIX 1H(OpMaliiHUX TEXHOJIOTIH B
YKpPaiHCBKUI TypHU3M.

3a NeBHUMH JOCII/DKEHHSAMH B YKpaiHi ICHYIOTh 2 OCHOBHI IPOOJIeMH TEXHIYHOTO XapakTepy,
3 SKUMH 3a3BHYall 31IITOBXYIOTHCS TYPUCTUYHI PipMHU:

Ilepwia — HU3BKUNA PIBEHb MIATOTOBKHM KaJpiB 3 iH(OpPMAIIMHUX TEXHOJIOTiH Ta oOMexeHa
iH(popMmaliiiHa rpaMoTHICTh. [IpobiieMa monsirae He JnMIe Yy TEXHIYHUX aCMeKTaXx BCTAHOBJICHHS
IpOrpamMHOro 3a0e3nedyeHHs, a i y HeAOCTaTHIN KBamidikalii nepcoHany. binbiicTh npamiBHUKIB
TYpPUCTUYHOI Trajly3i He MalTh JOCTaTHHOI MIATOTOBKH Yy cepl KOMI'IOTEPHHX TEXHOJOTIH, 110
YCKIIQJHIOE iX poOoTy 3 Komm'torepamu Ta IHTepHeTroM. HaBuanHs mepcoHany abo 3amydeHHs
¢axiBuiB 3 iHPOpPMAIIHHUX TEXHOJIOT1H BUMarae 10/1aTKOBUX BUTPAT, SIK1 HE BC1 TYpUCTUYHI (QipMuU
X04yTh 200 MOXKYTb CO01 I03BOJUTH.

/Ipyea npobnema — BuOip nmporpamMHoOro 3ade3neveHHs i podotu. bararo Typuctuunux gpipm
B YKpaiHi CTHKAIOThCS 3 BHKJIMKAMH, MOB'S3aHUMHU 3 BHOOPOM, BCTAHOBJIEHHSM 1 MiJTPUMKOIO
JIEH31HHOT0 MPOrpaMHOro 3ade3neueHHs i epekTuBHO1 poOoTH. HenoctatHicTh KBamiikoBaHUX
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(daxiBIiB y 1iit cepi Ta oOMexeHU OFOKET HE T03BOJISIOTH KOMITaH1IsIM BIIEBHEHO BITPOBAKYBATH
Ta BUKOPUCTOBYBATH MOTPiOHI MpOrpamMHi pitieHHs. B pe3ynbrati 4oro, e npu3BOIUTh J10 MEPEIIKO/
y BJIOCKOHAJIEHH]1 TEXHOJIOTTYHHUX MPOLECIB 1 BTPATH KOHKYPEHTOCIPOMOXKHOCTI HA PUHKY.

[TpoBigHMMYU YKpaiHCBKUMH IPOTrpaMaMu JJIsi pOOOTH TYPUCTHUHUX areHlil Ta (ipM cTaHOM
Ha ceorofHi €: «CRM Travels», «All-Inclusive» ta «Moi TypucTu». [laii TpoxXu AeTalbHIIIE PO
KOXKHY 3 HUX.

«CRM Travels» — 1ie mporpamue 3abe3nedyeHHs U TypareHTCTB, K¢ Haaae MOBHUM CIIEKTP
iHCTpyMEHTIB I e(eKTHBHOrO KepyBaHHsS poboTor0. Moro 3posymina cucrema ympaBiliHHS
J0IIOMarae TypUCTHYHUM KOMIIaHIsIM BIOCKOHAJIIOBATH B3a€MOIIIO 3 KJIIEHTaMU Ta KOHTPOJIIOBATH 1
30iumbpIyBaTH mpojaxi y cdepi Typusmy. Cepen mepeBar KOPHCTYBAaHHS II€I0 IPOTPaMol0 €
MOJKJIMBICTb B1JICTEKYBAaHHS 4acy, BUTPA4€HOr0 Ha BUKOHAHHS 3aBJlaHb, BEIEHHs 0a3M KJIIEHTIB Ta
KOHTAKTHUX JJAHUX, CUCTEMA IITPUMKHU KJII€HTIB, HaABHICTh OCOOMCTUX, MyOIIYHUX Ta TPYNOBUX
YyaTiB MK CHIBpOOITHMKaMH, MOMJIMBICTH BEJCHHS OOJIKY OIUIaT Ta BUCTaBJICHHS pPaxyHKIB
KIIIEHTaM, a TAaKOK BEJICHHS apXiBiB 3 JOKyMEHTaMH KOMITaH1i 3 MOKJIMBICTIO MPHUB’I3KHU JI0 KOKHOTO
kimieHTa. [IpoIykT Takox mporoHye 0€3KOIITOBHUM 7-1eHHUN TPOOHUI Mepio T KOPUCTYBaHHS.

«All-Inclusive CRM» — 1ie cuctema ymOpaBiiHHS Ui TYpareHTCTB, ska 3a0e3medye
MaKCHUMaJbHy MPOAYyKTUBHICTh. BoHa n03BoIse BecTH 0a3zy KIi€HTIB, poOUTH MiAOIpKU Ha caiTax
pi3HUX TyporepaTopiB Ta 3abe3neuye Oe3neuHe 30epiranHs KOHTaKTHUX JaHUX TypHucTiB. CepBepu
pO3TalllOBaHi B €BPONEMCHKOMY XMapHOMY CXOBHIII, a JIaHl Mpo KiieHTiB 3amudposadi. [ls CRM
pPEKOMEHIOBaHAa TypareHTCTBaMHU YKpaiHM Ta OTpHUMayia BHCOKI OI[iHKM B ONMUTYBaHHI CHUIBHOTH
«TypCoser», 1o miaTBeppkye 1oBipy Ounbir HiK 2000 TypareHTiB, sIKi BkKe BUKOPHCTOBYIOTH ii.
Kpim Toro, € posumpenns st «Google Chromey, sike 103BOJIsIE IEPETIIAAATH BUIBOTH TYPHUCTIB,
oTpuMyBaTHu croBimeHHs y «Telegram» Ta HajpykyBatu JoroBip 3 TypuctoM. Cucrema Mae
0€3KOIITOBHUI TEPMiH KOPUCTYBAHHSI IPOTSATOM OJHOTO MICIIS.

«Moi Typuerm» — ne xmapHa CRM-cucrema, po3poOieHa cCHElialbHO MAJii BUMOT
TYPUCTHYHOTO cekTopa. BoHa BimoOpakae BCi eTanu B3aeMO/Iii 3 KIIIEHTOM Ta YCi BaKJIMBI aCIIEKTH
poOOTH TypareHTCTBa, 3a0e3Me4Yylourd MOKJIMBICTh 30epiraHHs MOBHOI ICTOpPIl CHIJIIKYBaHHA 3
KJIIEHTOM Ta aHaJli3y BCIX acMeKTIB JISUIbHOCTI KOMIAHI1 3a JOIOMOTo0 3py4YHuX 3BITiB. Kpim Toro,
crcTeMa MPOIOHYE MIUPOKUI CIIEKTp IHCTPYMEHTIB, BKIIOYa0UH NMpodeciiiHuii MomyK TypiB, 00K
J1B, KOHTPAKTIB, MJIaTE€X1B Ta KOMYHIKaIii, nndpoBe miANucaHHs KOHTPAKTIB, 0OpOOKY IIaTexkiB
KapTKaMH, po3Mi3HaBaHHs MMacHopTiB 3a POTO, 3aBaHTAXKEHHs OPOHIOBAHb 3 CAlTIB TypOoIepaTopiB Ta
iHTerpanito IP-tenedonii. «Moi Typuctu» TakoX MPONOHYIOTh MOOUIbHY BEpCII0 CHCTEMH, IO
JI03BOJISIE MEHEKepaM IMpaloBaTy 3 0yI1b-sIKOT0 MICIs, 30epiralouu JaHi Ha 3aXMILIEHUX cepBepax,
3 IOCTYTIOM JIUIIIE JIJIs aBTOPU30BaHUX 0Ci0.

OTxe, KO’)KHE 3 MPOrpaMHUX 3a0e3MedeHb Mae CBOI IepeBaru, npote, BuOip BijgnosigHoro IT-
MPOAYKTY JJIsl TYPHUCTHYHOTO TIANMPHEMCTBA 3AJICKHUTH HAMpsMy BiJ MOTped Ha PHUHKY, HOTO
cneunpiku Ta (IHAHCOBUX MOXIMBOCTeH. ToMy BHMKOPHCTAaHHS CydyacHMX 1H(OpMaIiiHUX
TEXHOJIOTI € OJIHIEI0 3 HAWBaXIUBIIIUX poJied 3a M SKICHOIO YIPAaBIIHHA, CHPUSIIOYH
KOHKYPEHTOCIIPOMOXKHOCTI TYpUCTHYHOrO Oi3HeCy Ta BIUIMBAIOYM Ha 3arajJlbHUM pe3ysbTaT
JISUTBHOCTI MIAIPUEMCTBA, 3a0€3MeUyloud yCIilIHE KEpPIBHULTBO K pOOOTOI0 MEepCOHANy, Tak 1
B3a€MOJIIEI0 3 KITIEHTaMH.

Cnycoxk BUKOPHUCTAaHUX JKepeJ
1. TexHonoriyHi acHeKTHd BIPOBAKEHHS I1HQOPMALIHUX TEXHOJOTIH Yy JISUIbHICTD
TypPUCTUYHOTO niAnpueMcTBa. Bee npo MYypusm: mypucmu4na bibniomexa.
URL: https://tourlib.net/statti_ukr/yuhymchuk.htm.
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3. All-Inclusive CRM TSt typarentctsa. All-Inclusive CRM.
URL: https://www.allinclusivecrm.com/

4. MoiTypuctu — CRM cucrema nns typarenrcrsa. [Iporpama nis typusmy. MoiTypucmu.
URL: https://moituristy.ua/ua?sl=true
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IMPOLIEC IIU®POBIBAIIIL OBJIKY TA MOHITOPUHI'Y YCHOIITHOCTI YYHIB
3AKJIAIB 3ATAJIBHOI CEPEJJHBOI OCBITHU YKPATHU

3 MOMEHTY NEPILIOro KPOKY Ha IUIIXY HupoBizawii YKpaiHu — CTBOPEHHS 3aCTOCYHKY «/lis»
y 2020 pori, Hama KpaiHa KOXXHOTO POKY BIICBHEHO 3aiiMa€ OHI 3 HAMBUIIMX MICIh B IIOPIYHUX
CBITOBMX TOMAaxX HaMOUIBII AMKUTANI30BAaHUX KpaiH cBiTy. OJHUM 3 OCHOBHHUX IOIITOBXIB JO
riobanpHOi nudpoBizalii cTaio po3noBcrokeHHs nanaemii «Covid-19», mo BuMaraio HeraitHUX
Ta eEeKTUBHUX DIllIEHb Yy BIPOBAKEHHI HU(PPOBUX TEXHOJIOTIH 3a /I Oe3neku ykpainmis. Lleit
MPOIIEC IIOYaB CTPIMKO 3POCTATH, IPOHUKAIOYHU B YCI MOXKIIMBI CepH KUTTS, HE BUKIIIOYAI0UU chepy
OCBITH 1 HAayKH.

VY 3B’A3Ky 3 KapaHTHHHUMH OOMexeHHsMH, Ha BecHI 2020 poky, yci yKpaiHCBKI IIKOJIA
nepenui Ha QopmMaT AMCTAHLIWNHOTO OHJAH-HAaBYAaHHSA, BHKOPUCTOBYIOUM PI3HOMAHITHI
MDKHapOIHI TUIaTGOpMH Ta TIpOrpamMu JyTsl 3a0€3MeUCHHS HeTIepepBHOTO TpoIiecy ocBiTH. OHIaH-
¢dopmar HaBuaHHsS JO3BOJIMB 3a0e3MeyUTH O€3MeKy Y4YHIB Ta BUHUTENIB, 3MEHIIMBIIM PHU3HMK
MOIIMPEHHSI KOPOHABIPYCY, OAHOYACHO 3a0€3MeUyr0dH JOCTYI J0 Oe3MeYHOi Ta SKICHOI OCBITH B
ymoBax nasjemii. IIpote, BuHMKIa mpobieMa nepeadi NanepoBUX XYpHaJiB MK BUUTENSAMU IT1JT
Yyac KapaHTUHY, 110 YCKJIaJHIOBAJIO BEJIEHHS OOIIKY YCHIIIHOCTI IIKOJISAPIB.

TakuM yMHOM, BpAaxOBYIOUM NMOTPeOM Ta BUKJIMKH, 1[0 BUHUKIHM IEepe] CUCTEMOI OCBITH
VYkpainu, 3 METOI0 Jeperyisilii Ta 1e0ropoKpaTH3allii yrpaBiIiHHS CHCTEMOIO OCBITH, MiHICTEpCTBOM
OCBITH 1 HayKu YKpaiHu OyJio MOCTaBJI€HO 3aBAaHHs mepesa Jlep>kaBHOI HAYKOBOKO YCTAHOBOIO
«IHCTUTYT OCBITHBOT aHANITUKI» — 3a0€3MEUUTH PO3POOKY JEpKABHUX OE3KOIITOBHUX EIEKTPOHHHUX
KypHaiiB Ta moaeHHukiB (Haka3 MOH Ne 781 Bix 09.06.2020). Ile 6ymno nepmmmM KpoKOM MOYATKY
nusIXy mudpoBizallii OCBITHIX MPOIIECIB, a caMe: CIIPOIIEHHS BEACHHS JIOKYMEHTOO00Iry, BKIIFOYAI0UH
B cebe 00JIIK Ta MOHITOPHMHT YCIIIIHOCTI YYHIB 3aKJa/liB 3arajbHOI CepeIHbOI OCBITH, IO CHPHUSIO
CTBOPEHHIO JIep>KaBHOTO NMpoekTy «E-Journal» Ha OCHOBI JepKaBHOIO (PYHKI[IOHAJIBHOTO MOJIYJIS
«AIKOM».

«E-journal» — 1ie BeOcaiiT, ikuii 3a JOOMOTI'OO JIOT1HY Ta MapOJI0 HAJIA€ MOXKIIUBICTD JIOCTYITY
710 TAaHUX Ky pHAaIy, II0IEHHUKA, TAOIUIb Ta TpadiKiB yCHIIIHOCTI KJIaCy UM OKPEMOTO YUHS, a TAKOXK
3BITIB JIJIs1 BUMTEJNS MICTS 3aBEPILIEHHS HaBuaibHOTro nepiofy. CepBic JOCTYMHUI ISl KOPUCTYBaHHS
JTUPEKTOPIB, aAMIHICTpALlil IIKIJ, BUYMTENIB, YUHIB Ta iX OaThbKiB L1JI0JJOO0OBO B OHJIAMH pPEXHMI.
Po3poOka moxyns «E-Journal» mouanacs me Bocenu 2020 poky, a Bke y KOBTHI Bi10yJIOCh HOTo
MUTOTYBaHHS Ta HaBYaHHA MpaliBHUKIB OCBITH. [lo cioBa, me Ha crafii HUIOTY A0 TPOEKTY
noenananucs 4182 mkonu y 176 micrax kpainu. [licns yeninrHoro rectyBanHs, Ha moyaTky 2021 poky
Kabminom Oyio nmpuifHATO pillieHHs Mpo HOro NoBHOMACIHITA0HE BIPOBAKEHHS, @ HEBJIOB31, MICIIs
JOOTIpaIOBaHHsI, MOAYJIb BiMOBIIHUM Haka3oM MOH Oyio BBeI€HO B MPOMUCIIOBY €KCILTyaTaIliio
Ta BIKPHUTO 15 0€3IIATHOTO KOPUCTYBAHHS YCIM OXOUUM yYaCHUKaM OCBITHBOTO MPOLECY. 3 I[bOT0
MOMEHTY Ha PHHKY CTaJIM 3’ SIBIISITUCH ITyOTiUHI alTbTEpHATHBHU JEP)KaBHOMY TTPOEKTY.

3 momeHTy 24.02.22, miciast TOro, SIK YKpaiHChKi MIKOJIM Oy 3HOBY BHUMYIIEHI OBEPHYTH
JOUCTaHLIMHY (OpMy HaBYaHHS, yepe3 MOTEHLIWHY HeOe3NeKy OCBITHBOTO IpOILECY, 31 CTOPOHU
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pociiicekoi arpecii mpoTr YKpainu, MUIBHOHU YKPATHCHKHX JTITEH Ta )KIHOK OyJIM 3MYIIIeHI TOKUHYTH
CBOi pifHI MOMIBKH i BHixaTu 3 Kpainu. Came tomy, Hakazom MOH Big 8 cepmusa 2022 poky Ne
707 6yno 3arBep/keHO «IHCTPYKIIiFO 3 BEACHHS [IJIOBOI JOKYMEHTAIlli y 3aKiajax 3arajbHoi
CepeHBOI OCBITH B €IEKTPOHHIN (opMi», sKa Hamala MOXJIMBICTh 3aKJIaJaM 3arajJbHoi cepelHbOl
OCBITH TIEPEXOJUTH Ha EJICKTPOHHI XypHAJIW 3aMiICTh NAaNEpPOBHX, a TaKOXX IMEPEBOIUTH 1HII
JOKYMEHTH 3aKJiaJy OCBiTH y 1udpoBHii (hopMar, mpu mpboMy He AyOIroroun iX Ha mamepi. Koxen
3aKja] OCBITH MIr 1HAMBIAyaJIbHO oOWpaTu 3pyuHy Iiatdopmy Ui KopuctyBaHHs. Llel kpok
JI03BOJIMB HABYATHChH 1 MPAIFOBATH HE3aJIEKHO BiJ Miclis 3HAXO/HKEHHS 3/100yBava abo mpaiiBHUKA
OCBITH Ha 0QillIHHOMY 3aKOHOJJaBYOMY PiBHI.

VY BepecHi 2022 poky OyJi0 POBEEHO BHYTPINTHIN MOHITOPUHT JlepKaBHOIO CITy)0010 SKOCT1
OCBITH I10/I0 MUTaHHS OpraHizoBaHoro movarky 2022/2023 HaB4aJIbHOTO POKY Y 3aKJIajax CepeIHbOi
OCBITH, SIKHH IMOKa3aB 110 €JICKTPOHHI )KyPHAIH Ta IOJJCHHUKH BIIPOBAIMIIN Y OCBITHIH MpoILec Bke
46% yxpaiHcbkuxX mKija. HaliBuii piBHI BUKOPUCTAHHS €IEKTPOHHUX KYPHAJIB CIOCTEPIraauch y
Kuegi (100%), 3amopi3zekiii (100%), Onecokiii (88%) ta UepHiBenpkiit obmactsax (80%). CTtocoBHO
w1aTdopm, 1110 BUKOPUCTOBYBAIIM LIKOJIM HalOIbIIe BCHOTO: IyOniuHmii cailt « Hosi 3Hanum» (55%),
cepBicu «Mos mxkona» (6%), «HIT: HaBuanus i texuomorii» (5%), «E-xypuam» (4%) Ta iHmi
matdopmu: «KHUMANY, «E-schools», «Smart School», «BceocBitay, «€nuna mkomna», «School
Today», «shodennik.uay.

Cnucox BUKOPUCTAHUX J3KepeJ

1. MOH po3noyano migkIOYeHHs MK J0 O€3KOIITOBHOIO CEPBiCY €IEKTPOHHUX KYPHAIIIB
Ta MIOJCHHUKIB. Minicmepcmeo oceimu i nayku Ykpainu. URL: https://mon.gov.ua/ua/news/mon-
rozpochalo-pidklyuchennya-shkil-do-bezkoshtovnogo-servisu-elektronnih-zhurnaliv-ta-shodennikiv

2. EnextpoHHMi XypHan y mkoii: SIk mepedT i 3 "oro posmouatu?. Ocgimopis Meoia.
URL.: https://osvitoria.media/experience/elektronnyj-zhurnal-u-shkoli-yak-perejty-i-z-chogo-
rozpochaty/

3. EnexrponHi moaeHauky ta xypaaiu. E-Journal. URL: https://e-journal.iea.gov.ua/
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XMAPHI EKOCUCTEMM: PO3BUTOK, TPEH/IU TA TIEPCIIEKTUBHA

Po3BuTOK exocucTeM XMapHHMX TEXHOJIOTIN Ta JaHUX BiI0OYBaBCSl MapajieibHO 3 PO3BUTKOM
CaMoro KOHIIENTY XMapHUX OOYHCIIEHb Ta CYMyTHIX TexHoJorii. [lounHaun 3 MpOCTHX XMapHHUX
CXOBHIII 1 BIPTYaJIbHUX CEPBEPIB, XMapHI 0OUNCIEHHS MOCTYTIOBO CTAJX BKIIFOYATH OUTBII IIHPOKHUA
CHEKTpP MOCTYT, TAKUX K XMapHi 0a3u JaHUX, 0OYMCIIOBANIbHI MOTYKHOCTI 32 3aITUTOM, aHaTITHKA
JaHUX y Xmapi 1 6araro iHmoro. lle mpu3Beno 10 MOCTynmOBOTrO HAKOMUYECHHS BEIMKHUX OOCATIB
JaHUX, JJIs SKUX TOYaId 3aCTOCOBYBATH MIPUHIIMII PO3MOIIIICHOTO 30epiranHs Ta 00poOKH, a TaKoX
YIPaBIIiHHSA 1X )KUTTEBUM LIUKJIOM, BiJ] 300py Ta aHaJli3y 10 apXiBallii Ta BUJaJeHHA. TakoxX pO3BUTOK
XMapHUX OOYHCIICHb CIPOBOKYBAB MOSBY HOBHX TEXHOJIOTiH 00poOKHM maHuX, Takux sik Big Data,
mrygauit inrenekt (II) ta mammune HaBuanus (MH), mo 103Boss10TE €()eKTUBHO aHaNI3yBaTH Ta
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OTPUMYBATH ILIHHY 1HPOPMAIIIIO 3 BETMYE3HUX 00CATIB XMAPHUX AaHUX. [3 3pOCTaHHSAM Ba)KJIMBOCTI
JaHUX y XMapi 3'siBuiacs moTpeda i B OUIBII JOCKOHANUX 3aco0ax 3aXUCTy JAaHuX. Po3BHTOK
TEXHOJIOT1H mu(pyBaHHs, CUCTEM aBTEHTU(DIKAIlIi Ta YIIPaBIiHHSA JOCTYIIOM JIOMOMIT MiITPUMYyBaTH
0e3reKy JaHuX y XMapi Ha BiIOBITHOMY piBHI Ta 3aXMIIATH iX BiJ 3arpo3. Kpim Toro, 3 po3BUTKOM
1 BIOCKOHAJICHHSM 1HCTPYMEHTIB JIJIsl aHATI3y JIaHUX TI0YaB 3pOCTaTH 1HTEPEC 1 10 aHATITHKU JaHUX.
XMapHi JJaHi CTalIM BiJirpaBaTH Bce OUIBII BaXIUBY POJb B IHTErpalii 3 IHIIMMU TEXHOJIOTiSIMHU,
TakuMu sk [HTepHeT peueit (IoT), 6iiokueliH Ta iHIII, 10 a0 3MOTY CTBOPIOBATH HOBI IHHOBAIIIMHI
pillIeHHs Ta ONTUMI3yBaTH HasiBHI Oi3Hec-mpouiecH. TakuM YMHOM, XMapHa €KOCHCTEMa BKIIOYA€E
KOXKHY CiyxOy, I0JaTOK 1 JIOAMHY, IO Ipalioe 1 Ji€ B pPaMKax KOHKPETHOI XMapHOi
1H(paCTPYKTYpH, CIIPUSIOYN PO3BUTKY XMapHUX 004uCIeHb [1].

XMapH1 CepBICH 3HAYHO €BOJIOLIIOHYBAJIN 3 MOMEHTY CBOTO BUHUKHEHHSI Ta IE€PETBOPUIIUCS
Ha BeJIMYE3HI EKOCHCTEeMH, TpaHCHOpMyBaBIIM CcHOcOOM BHUKOpPHCTaHHS iH(opmamii Ta
O0YHCITIOBAJIBHUX PECYpCiB HIANPHEMCTBAMM Ta NPUBATHUMU oco0amH. PO3BUTOK TEXHOJIOT1H
dbopmye TpeHIH XMapHUX OO0YMCIIEHb. 3pOOMMO KOPOTKHH OS]l OCHOBHHX MOTOYHUX TPEHIIB Y
XMapHHUX €KOCUCTEMAaX.

1. Iepudepiiini oduncnenns (Edge Computing) npusHaveHi ans TpaHcGopmaltii apXiTeKTypH
XMapHHUX €KOCHCTEM, PO3MILIYI0UH OO0UYMCIIOBANIbHI pecypcH Habararo Onmxye 10 JUKepesl JaHuX,
3aMICTh IIEHTPATI30BAHOTO PO3MIIIECHHSI B OgHOMY Micui. Llei miaxin 3HaYHO 3HIDKYE 3aTPUMKH
nepeayi JaHuXx, 1o JA03Bojsie 00poOKy iHdopmalii B peanbHoMy 4aci 15 [Hreprery peueit (IoT),
ABTOHOMHHX TPAHCIIOPTHHX 3aCO0iB Ta JJOMOBHEHOI PeaJbHOCTI.

2. bescepsepni obuncnenss (Serverless Computing), Takox Bimomi sk Function as a Service
(FaaS), mo3BoisitoTh pO3pOOHHMKAM 3alyCKaTd KOJ y BIANOBiAb HA TEBHI Mol 0e3 ympaBiiHHS
6azoBoro  iHdpacTpykTryporo. Ll mopiiiHO-OpieHTOBaHA MoOJeNb MiABUINYE €(EKTUBHICTD,
MacmTaboBaHICTh Ta E€KOHOMIYHICTh. 3 PO3BUTKOM Oe3cepBepHHUX (PEHMBOPKIB BOHH CTalOTh
HEBI'€EMHOI0 YaCTUHOIO XMapHUX €KOCUCTEM, JO3BOJISIOUM PO3POOHHKAM 30CEpEIUTUCS Ha KO, a
HE Ha yNpaBJliHHI iHPPACTPYKTYpOIO.

3. MynbTuxMapHi Ta TiOpUIHI MiIXOAM CTalOTh BCe OUIbIN momupeHuMu. Opranizamii
3BEpPTAIOTHCS JI0 MOCIYT KUIBKOX MMOCTayalbHUKIB XMapHUX CEPBICIB, 1100 YHUKHYTH IPUB'SI3KU 10
OZIHOTO MOCTa4YaJIbHUKA, OKPAIIUTH BiAMOBOCTIHKICTh Ta ONTUMI3yBaTu BUTpaTH. ['10puaHi XMapHi
KOH(]Irypaiii, sKi NOETHYIOTh JIOKaJIbHY 1HQPACTPYKTYpy 3 XMapHUMH pecypcaMu, 3a0e3MeuyoTh
THYYKICTb 1 TUIABHE 3JIUTTA 3aCTapiiMX CUCTEM 13 CydaCHUMH XMapHUMHU CepBiCaMHU.

4. TnHoBalii y XMapHiil Oe3meni CHpUSIOTh PO3BUTKY apXITEKTypu HYJIbOBOI JIOBIpH, 1€
nepeBipka 0COOMCTOCTI CTa€ OOOB'SA3KOBOIO Il KOKHOTO KOPHUCTYBaya 3 METOI0 3HIKEHHS PU3HKY
HECaHKIIIOHOBAHOIO JIOCTyNy. BukopucTtanHs Ge3nmedyHuX TEXHOJIOT1H OOYMCIIeHb Ta MHU(pPYyBaHHS
JaHUX MIiJBUINYE piBeHb KoH(pineHHiHoCcTI. Hampuknan, 3acrocyBanus texnomorii Intel SGX,
MIPU3HAYEHOT JJIs 3aXUCTy KOH(]1IEHIINHOCTI JaHUX 1]l YaC BUKOHAHHS MPOrpaMHOro Koay. Takox
BIIPOBQ/KEHHS CUCTEM aHAJMITHKHM Oe3neku Ha 6a3i (IIII), siki BUKOPUCTOBYIOTBCS JAJISl BUSBICHHS
MOTEHUIWHUX 3arpo3 Ta MiJBMUIIEHHS piBHS 1H(OpMaLiiHOT O€3MeKH XMapHUX EKOCHUCTEM.
TexHomnoriss OMOKYEHH BUKOPHCTOBYETHCS Ul 3a0e3MeUeHHs MPO30POCTi Ta JOBIPH y XMapHHUX
TpaH3aKIisX, 1110 MiABUILYE MI3BITHICTh B3aEMOAIN y XMapi.

5. Criiikuil Tpena no BrnpoapkeHHIo TexHosoriit (IHI) Ta (MH) y xmapHux miardopmax
MEPETBOPIOE iX Ha KIIOUOBI eleMeHTH 1udpoBoi TpaHncopmariii. LTyunuil iHTenekT 3abe3neuye
OUTbII JeTadbHUM aHali3 JaHUX, a MAaIlWHHE HaBYaHHS AaBTOMATH3y€ IPOLECH, JI03BOJISIOUU
cECTeMaM HaBYATHUCS Ta BIOCKOHAIIOBATHCH. Terep KOMITaHii MOXYTh HE JIMIIE aanTyBaTHCS JI0
PUHKOBUX YMOB, IO MOCTIHHO 3MIHIOIOTBCS, a i mependayaTH iX, BUKOPUCTOBYIOUM aHANITHKY Ha
ocHoBi (III) 1 (MH) nns BusBIEHHS HOBUX MOXJIMBOCTEH 1 CTBOPEHHS KOHKYPEHTHHUX IepeBar.
3rigHo HenaBHboro gociikeHHs Foundry (an IDG, Inc. company), 49% IT-nupekrtopiB Ha3Baiu
(MH) rta (I1II) Haif01ab11 CTpaTETiyHO BaXJIMBUMU TEXHOJOTIYHUMH i1HiIIaTuBamMu Ha 2024 pik [2].
Otxe, interpauisa (ILII) ta (MH) mo xmapHux minaropM BiAKpuBae ABepi He JUIIE IS
BIIOCKOHAJICHHS TIOTOYHUX TPOIIECIB, a i JUIS CTPATETI9HOTO IEPETBOPEHHS Oi3HECY.

6. MuHyM Ti YacH, KOJIM JOBOJMIIOCS MUCATH BEJIMKI 0OCATH KOAY 1 MaTU DIMOOKI TEXHI4HI
3HAHHSA JUJIs1 CTBOPEHHS J0/aTKIB Ta cepBiciB. ChOroH1 KOMIaHii MOKYyTh BUKOPHUCTOBYBAaTH XMapHIi
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pillieHHs 3 HU3bKUM piBHEM KomyBaHHs abo 6e3 Hroro (Low-code and no-code cloud services) mmst
CTBOpeHHS AoAatkiB i3 3actocyBaHHsM (MH). Li pimieHHsS 103BONSIOTH pO3pOONsATH BeO-caiiT,
JOJaTKH, cepBicH Ta 0araTo IHIIOTO, HE BUMAararmo4u NIHOOKUX TEXHIYHMX 3HaHb. lle He muie
CKOPOUY€ Yac Ta BUTPATHU Ha CTBOPEHHS, a i IPUCKOPIOE PO3POOKY MPOIYKTY, MiHIMI3YI0UH MOXKITHBI
nomMuiky. [HcTpymenTH, Taki sk Figma ta Zoho, 103BOJISIOTH CTBOPIOBATH BEO-CaiiTH, MpOrpamMu Ta
cepBicu 0e3 HEOOXITHOCTI BHKOPUCTaHHA OOUYHUCIIOBAJIBbHOI I1H(PPACTPYKTYpH UM HABHUOK
nporpamyBaHHs [3].

VY MOTOYHMX TpPeHAaxX € MOTEHIiaN A MailOyTHbOTO PO3BUTKY THYYKHX Ta €KOHOMIYHO
eexkTuBHUX Oi3HeC-Monesieil Ha OCHOBI XMapHHX EKOCHUCTEM. PO3BUTOK TakMX CHCTEM MOXKeE
BIJIKPUTH HOBI MEPCIIEKTUBY JUIsl OpraHi3alliif Ta MPUBATHUX 0Ci0, JO3BOJISIFOUM IM BUKOPUCTOBYBATH
KOJICKTHBHUI TOTEHIiaJl CIUJIBHOTH Ul BUPILICHHS Pi3HOMAHITHUX 3aBlIaHb. PO3BHUTOK XMapHUX
TEXHOJIOTIH TaKoX rependavyae akKTHBHIIIY B3aeMojiro 3 npuctposimu Iareprery peueit (IoT), o
MOXYTb BapifoBaTUCS BiJ cMapT-OyIWHKIB 10 MPOMHCIOBHX CEHCOpHUX cucteM. lle 3a0e3neunts
aHaji3 Ta BUKOPUCTAHHS NaHMX y peaJbHOMY 4Yaci, MOKPAIIyIOYd YMpaBIiHHSA IPOLECaMU Ta
NPUUHATTA pimeHb. KpiM Toro, po3poOKka €KOJIOTIYHO BIiANOBIAAIBHMX XMapHUX PIIICHb CTa€
BOXJIMBUM KPOKOM Yy CTBOPEHHI CTajoi EKOCHCTEMH, IO BiJNOBIA€ NPUHIMIIAM CTaJOTO
pO3BUTKY [4].

XMapHi eKoCHCTeMH Oe3NepepBHO MParHyTh IHHOBAIlIH, CTABIISYH Tepe]l cO00I0 Ta Oi3HECOM
NOCTIMHI BUKIMKKA pPO3BUTKY. llIBMAKMIA mporpec CydaCHHMX TEXHOJIOTiH, CYTTE€BO PO3LIMPIOE
MOJJIMBOCTI XMapHHUX pilmieHb. PO3BUTOK CTaHIApTIB y Taly3i XMapHUX EKOCHUCTEM CIIpHSE
yHidikalii Ta CyMiCHOCTI pI3HHX pillieHb Y XMapi, 3a0e3neuyoun Oibil e(heKTUBHY B3a€EMOJIII0 MiX
pizaumu wiatdopmamu. OOMiH TOCBIIOM, pecypcaMi Ta TEXHOJIOTISIMU 30aradye XMapHy CIIUTbHOTY
Ta CIIpHUsi€ CTBOPEHHIO IHTErpOBaHUX pilleHb. Bce 1ie Hajae Oi3Hecy Ta TEXHOJOTIUHINA CHITBHOTI
MOJKJIMBICTB TIHOIIE PO3YMITH OTOUYEHHS, IO IIBUIKO 3MIHIOETHCS.
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cneniaabHicTh 076 IlinnpueMHNUTBO, TOPTiB/sA TAa Oip:KOBa AiAIbHICTD
YuiBepcurert iMeni Anbppena Hobeuas, m. IHinpo

TH®OPMAIIIAHI TEXHOJIOT'T NIITPUMKHN TPAHC®EPY TEXHOJIOI'TIA

Tpancdep TexHoOTIH Ta HOTO YIOCKOHAJIEHHS € HEBIJI' €MHOIO YaCTHHOIO YCITIIITHOTO PO3BUTKY
613Hecy. ToMy, OUIBILIICTB 3aX1JHUX KOPHOpALliii CTBOPIOIOTH OKpEMI JIeNapTaMeHTH, SKi 3aiiMatoThCs
MOILITYKOM HOBHUX TE€XHOJIOT1H, 0COONMBOCTSMH 1X BIPOBA/PKEHHS Y AiSIIBHICTD MiAIpUEMCTBA. Takox,
€ 3HaYHA KUJIBKICTh KOMIIAHIM CEpeJHbOro 1 BEIMKOro Oi3Hecy B KpaiHaX, 110 PO3BUBAIOTHCS, SAKI
MOCUJIAIOTCS HA HEBAAJIMH JIOCBI y BIPOBA/KEHHI HOBOI TeXHOJOrIl. SIK pe3ynbTar: 3HauHi
¢diHaHCOBI BTpaTH, HeeeKkTHBHA poOOTa MiANPUEMCTBA. TakuM YHHOM, peajizaiis TpaHcepy
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TEXHOJIOT1M MOXKE€ TIEPETBOPUTHUCS HA HEMPOCTE 3aBIaHHs ISl MEHEKMEHTy kommasii [1]. Tomy
NUTaHHS TpaHCcdepy TEXHOIOTiH, HOro eTariB Ta iX peajizallis € aKTyaJbHUM MUTAHHSM PO3BUTKY
HIANPUEMCTB Y Cy4aCHUX YMOBaXx.

3rigno 3akoHy VYkpainu «IIpo nepkaBHe peryiroBaHHS iSUIBHOCTI y cdepi TpaHchepy
TEXHOJIOT1H» [2], TpaHCheEp TEXHOJIOTIH — Iie «Iepeaada TEXHOJIOTI, MO O(QOPMIISETHCS IUIIXOM
YKJIaJeHHS MK (DI3MYHIMH Ta/a00 I0pUIUNIHUME 0c00aMH IBOCTOPOHHBOTO 200 6araroCTOPOHHBOTO
JIOTOBOPY, SIKUM YCTaHOBIIIOIOTHCS, 3MIHIOIOTHCSI a00 MPUIMHAIOTHCS MaliHOBI NpaBa Ta 00OB'SI3KU
010 TeXHoJoril Ta/abo ii ckimamoBux». OO0’€KTOM TEXHOJIOTIi BBa)KAIOTHCSI HAYKOBI Ta HAyKOBO-
IPUKIIAIHI Pe3yJbTaTH, 00'€KTH IIPaBa IHTEIEKTYaJIbHOI BIaCHOCTI, HOY-Xay.

Takox, Tpanchep TeXHONOTIM Mae pi3HiI crmocoOu kmacudikarlii, a came 3a: HalpsIMKaMU
(ropu30HTaNBHI, BEPTUKAJIbHI); TUMaMu (TIPUBATHI, IEpP>KaBHO-TIPUBATHI, BHYTPIIIHI, 30BHIIIHI,
HedopmanbHi, GopmanbHi); KaHagaMu (B KOMIIaHii 1 1mo3a, MiKHapo/Hi); ¢popmMaMu (KOMEpIIiiHi,
HEKOMeEpIIiiH1); MmeTogamu [3].

OnHuM 3 OCHOBHHX IHCTPYMEHTIB TpaHC(hepy TEXHOJIOTiH Ta iHHOBAIi € Mepexi Tpanchepy
TEXHOJIOT1H, Taki sik: Enterprise Europe Network Tta HarionansHa Mepeka Tpancdepy TEXHOJIOTIH.

HamionansHa wmepexxa Tpanchepy TtexHomorii (NTTN) — peanidyerbcss AKagemi€ro
TEXHOJIOTIYHUX HayK YKpaiHu cHiibHO 3 MiHicTepcTBOM OCBiTH 1 Hayku Ykpainu 3 2008 poky.
OcHOBHa OTO MeTa — CIIPHUSHHS PO3BUTKY 1HHOBALIHHOTO Oi3HECY 1 KoMepiiaii3allii HayKOEMHHIX
TEXHOJIOT1H, 3aJlyueHHs HAayKOBOIO IOTEHLIady YKpaiHHu. 3aBIaHHs: €(EeKTHMBHE BHKOPHUCTAHHS
HAyKOBOTO Ta IHTEJIEKTYaJIbHOTO TOTEHIamy YKpaiHH, KoMmepIiiaizaiis HayKOBO-TEXHIYHUX
pO3pOOOK, CTBOPEHHS Ta PO3BUTOK €(EeKTHMBHMX MeXaHI3MIB Ta yMOB TpaHc(hepy HOBITHIX
TEXHOJIOTIH y NisIbHICTh BITYM3HSIHUX HiAIPHEMCTB TOIIO [4].

€Bporneiicbka Mepexxa mignpuemHunrsa (EEN) Hamae mocimyru 3 oTpUMaHHS JOCTYIy A0
PUHKOBOI iH(opMarlii, BHpINICHHS IOPUAWYHUX MHTaHb, MOUIYKY Ta BU3HAYCHHS IOTCHLIHHHUX
Oi3Hec-mapTHEPiB, MATPUMKA TpaHchepy TexHomori [5].

[HdopmartiitHi TeXHONOTIT TAKOXK HE CTOSTH OCTOPOHB BiJl TpaHC(EpPy TEXHOIOTIH 1 BiIIrpaoTh
3HauHy POJIb y IbOMY IIPOLIECI.

Tak, Hanpukaa, CEeMaHTUYHUM aHali3, JIATEHTHO-CEMaHTUYHUIN aHali3 MOKe OyTH KOpUCHUI
IIPYU BU3HAUEHHI aBTOPCTBA 1HTENEKTYaJIbHOI PO3POOKH.

HITyyHuil 1HTENEKT aKTUBHO BHKOPHUCTOBYETHCSI HE TIIbKU B MOBCSKICHHOMY XUTTI, alie 1
AisuibHOCTI mignmpuemctB. lle Moke OyTu [omomora B aHallizi BEJIMKUX JAaHUX 3 METOI0
MPOTHO3YBaHHS TMOTPEO y HOBUX 1HHOBAIIAX, 3MINCHUTH MPOTHO3 a00 MOKpAIIUTH HOTO SIKICTh,
HaJaTy JOMOMOTY Y MPUHHSTTI PIlIEHHS I0OA0 BIIPOBAHKEHHS 1HHOBAIII].

[npopmaniitna rpadika Moxke OyTH BUKOpUCTaHa B SKOCTI IHCTPYMEHTYy Bizyali3alii B
JOCHTIDKEHHSAX Cy4YacHOIO CTaHy TpaHcepy TexHosorid. Moxe OyTH KOpHCHAa HpHU CTBOPEHHI
IHTEpaKTUBHOI KapTH 1HHOBALIIM JJI1 OKPEMHUX MICT 1 KpaiHU B LIJIOMY; 3/11HCHIOBATH TOBHOTEKCTOBUX
MOIIYK 3a KIIOYOBUMH CJIOBaMM, (pazaMu Ta ciaoBoOpMaMu, 3 HACTYMHHUM paH)XyBaHHIM
OTPUMaHMUX pE3yNIbTaTiB, (QUIBTpALl€l0 3a KPUTEPIIMU TOLIO; IHTEPAKTHUBHOI Ta JUHAMIYHOI
Bi3yasnizalii, aHIMOBaHOI rpagiku pe3yabTaTiB IOCHIIKEHb LIOAO0 BIUIMBY Ta BHUKOPUCTAHHS
TpaHcdepy TexHosorid. [HpopmariitHi rpadika npeacrasneHa nporpamamu SVG, Google Chart
Tools API, AJAX, JavaScript Ta iH.

TexHomorii OMOKYEHH MPUKIAA JEUEHTPATI30BaHOT TEXHOJOTi, M0 TPYHTYEThCA Ha
KpUnTorpadiuHux aaropuTmax i ikcye iHpopMmariiro 1moao0 BCix TpaH3akLii y HuppoBOMy IpoCTopi
3a JOTIOMOTOI0 CyBOpOi MOCHiAOBHOCTI On0kiB. ToMy Taka TexHoJOTiss Moke OyTH KOpHCHA AJIst
3a0e3neyeHHs IIBUAKOCTI, HaJiMHOCTI Ta Oe3medHocTi mpu TpaHcdepi TexHomorii. Ilmocom
BUKOPHUCTAHHS TEXHOJIOTII € MIBUKE BITHOBJICHHS JTaHUX y pa3i iX BTpaTH.

XMapHi TeXHOJIOTIT MEePEeTBOPHIIUCH 3apa3 Ha OJIHE 3 MOMYJISPHUX CEpEeOBUIL I 30epiraHHs
JaHUX, iX 0OMIHY, pO3rOpTaHHs MPOrPaMHUX MPOAYKTIB Ta 0a3 maHux. Y cdepi 3abe3neueHHs Ta
HIATPUMKH TpaHChepy TeXHOJOTi MOXYTh OyTH KOPHCHI MPU OOMiHI BETMKUMH MacHBaMH JTAaHUX
Ta iX 30epiraHfi, o0 B yMOBax BiiHI B YKpaiHi € KOPHCHOIO MpakTHKolo. Takox 3abe3neuye
eeKTHBHY 1 Oe3MeuHy KOMYHIKaIlil0 MK yYaCHUKaMU Tepeiadl TEXHOJIOTIH.

87



Ile ckopodeHuU pHUKIIa] BUKOPUCTAHHS 1HOOPMAIIITHUX TEXHOJIOTIH y MPOIIEC Ta MATPUMIIL
TpaHchepy TEXHOIOTIH.

OpHak 1 BOHM JalOTh 3pO3YMITH, IO iH(OpPMAIIAHI TEXHOJIOTl 31aTHI ITiABUIIUTH
e(eKTHBHICTh, O€3MeKy, MBUAKICTb Ta SKICTh Hpolecy TpaHcdepy TexHouoriid. ChpusioTh
CTBOPEHHIO O0€3MEUYHOT0, IHHOBAIlIMHOTO CEpeIOBUIIA )1 KOMYHIKaIlii, 0OMiHy JaHUMU Ta 3HAHHIMH
IUIs BA3HAYCHHS MEPCIEKTUBHUX HAMIPSIMKIB PO3BUTKY Ta iX KOMepuiasizarii.
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ESTABLISHMENT OF DIGITAL CULTURE IN SCHOOL

Abstract The primary goal of the educational system is to introduce innovations and
improvements in the educational process. Learning and teaching are active processes that involve
constant development and adaptation to modernity. In the era of digital technologies, the integration
of innovative methods in the educational process has led to the refinement and transformation of
teaching methods, which contribute to raising student motivation, increasing interest, developing
digital skills, and improving the quality of learning. Students should have a positive attitude towards
digital technologies as an important tool for cooperation, deepening their knowledge, realizing their
interests and aspirations, and engaging in productive work

Keywords: innovation, motivation, digital, construction, cooperation, sustainable
development.
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According to the national goals of general education, students should be able to utilize modern
technologies. The teacher should no longer be the sole source of knowledge and experience. In
Georgia, one would be hard-pressed to find a school where the use of digital technology is not actively
integrated into the educational process. It is believed that digital innovation contributes to the
development of 21st-century skills in students. Indeed, students independently search for and select
necessary material from the wide variety of information available on the Internet. This information is
then evaluated, analyzed, processed, and used to achieve set goals.

Today, it is no longer sufficient for the teacher to ask questions and for students to answer.
Students themselves should be involved in shaping the course of the learning process. Their individual
experiences, existing knowledge, and personal data form the basis of learning in interactive teaching.
Teachers should plan lessons in a way that ensures no student remains passive or excluded. A lesson
conducted with digital technologies is not one-way; it is a two-way process during which students
collaborate, actively participate in discussions, engage in group work with visible materials, and
create projects, among other activities. Learning is student-focused, taking into account their abilities
and interests, thereby providing them with appropriate knowledge, experiences, and the development
of high-level thinking skills.

The teacher should purposefully use digital technologies in the educational process, instilling
the right values in students. This approach encourages self-motivation among students, enables them
to manage their cognitive development process, utilize various digital resources, engage in
educational thinking operations, and progress step by step to a new, higher stage of development.
They learn through interaction with adults or more experienced peers.

Digital technologies enable students to: become competent users of information and
communication technologies; develop legal and ethical norms for working with digital technologies;
acquire natural talent and necessary digital skills; create and present their own products, such as
slideshows, actively demonstrate their abilities, learn to work with vast amounts of information,
identify relevant and noteworthy ideas, make justified critical assessments, discover regularities,
construct realities using appropriate graphic images (drawings, charts, diagrams), and create
photo/audio/video files; share, present, and protect their traced and found information. A tradition is
established wherein students are often involved in creating digital learning resources together with
teachers. Collaborative work helps establish a digital culture in the school.

The development of digital technologies is also highlighted in the UN Sustainable Development
Goals, which emphasize the importance of information and communication technology availability,
digital technology usage, and the eradication of digital inequality as primary factors for ensuring
sustainable development. Education takes precedence, and its quality determines the future.
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ONLINE RESOURCES FOR CONTINUING EDUCATION

Abstract: The prioritization of introducing educational innovations is a global imperative in
teaching. Within the learning process, elevating student motivation is of paramount importance, and
the purposeful utilization of educational online resources plays a significant role in lifelong learning.
Thoughtfully curated learning resources form the foundation for lesson effectiveness, quality
enhancement, and the establishment of a differentiated teaching environment.

Any challenge within the educational sphere, when comprehensively understood, fosters a quest
for novelty and becomes a potent resource. Therefore, it is crucial to employ appropriate educational
online resources at opportune moments, tailored to each student's interests and capabilities.

Keywords: motivation, mood, competence, online resource, continuous, interest.

Educators universally recognize that integrating modern technologies into the educational
process is pivotal in preparing the next generation for real-life challenges. However, this integration
is not without its challenges, primarily stemming from educators' time constraints and digital
competence gaps. The Teacher Information and Communication Technology Standard offers
educators comprehensive training in new technologies, directly contributing to the creation of
student-centered learning environments. This standard holds immense potential to pique the interest
of students, teachers, and parents alike, fostering a universal learning environment aimed at enhancing
education quality.

A plethora of educational resources available in the online sphere empowers students and
teachers with continuous development opportunities tailored to individual needs, learning styles, and
intelligence levels. As a result, the learning process becomes engaging and enjoyable, leading to
increased student engagement and improved academic achievements. A well-structured learning
process encompasses various components, including the discovery, mobilization, and creation of
learning resources such as distance education platforms, online courses, e-quizzes, portals, e-
textbooks, educational websites, e-journals, and more.

An online resource should ensure student engagement and strengthen their willingness to
collaborate. A resource that fosters collaborative thinking, cooperative activities, and discovery
through hands-on experiences (especially when the outcome is a collective effort) can be considered
successful. Such a resource should motivate students to employ diverse learning strategies, enabling
them to independently plan their learning process using effective strategies tailored to their individual
characteristics.

Online training, conferences, and webinars play a crucial role in the continuous education of
teachers. A new trend emerging is online collaboration, providing teachers with time-saving
opportunities and access to free consultations and professional evaluations.

Education is the mirror of the country., and teachers embracing educational innovations strive
to acquire new competencies daily to cultivate digital learners. In today's highly competitive job
market, knowledge stands as the paramount tool for success. Victory favors those equipped with the
requisite level of knowledge.
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UNIVERSAL DESIGN FOR STUDENTS WITH SPECIAL EDUCATIONAL NEEDS:
CREATING INCLUSIVE AND ACCESSIBLE LEARNING ENVIRONMENTS

Abstract. Universal design encompasses the design of products, information, and spaces to be
usable by as many individuals as possible, regardless of their physical, cognitive, sensory-perceptual,
and communication abilities. In the realm of education, the primary responsibility of teachers is to
ensure equal and high-quality education for all students. A significant aspect of achieving this goal
involves leveraging auxiliary technical aids to adjust the learning environment to be universally
accessible. This adaptation facilitates a comprehensive lesson model and aids in fulfilling the
objectives outlined in the national curriculum, ultimately fostering increased interest in learning and
serving as the foundation for lifelong education.

Keywords: design, adaptation, modification, continuity, necessity, flexibility.

The primary elegance of universal design lies in its invisibility and its ability to avoid
stigmatization. While the design itself may not always be immediately intuitive, its frequent use
necessitates perspective adaptation. Leveraging the most promising and modern educational
programs allows students with special educational needs to fully engage in society and education
without hindrance. The advent of new digital technologies, particularly in enabling distance learning,
has facilitated uninterrupted education for these students, regardless of their location or the adequacy
of the educational environment at their residence

In implementing appropriate universal design, both accommodation and modification of the
curriculum are essential for the majority of students with special educational needs, often
necessitating the development of alternative goals.

Accordingly, tailored teaching strategies and innovative technologies adapted to students'
abilities become imperative. For instance, when addressing the needs of a student with visual
impairment, it is crucial to employ various tools such as electronic Braille fonts, screen magnification,
additional lighting, font enlargement on computers, and the use of magnifying glasses. Additionally,
utilizing electronic resources that convert text into audio formats enables students to access lessons
and texts through recordings, further enhancing their learning experience.

A student with varying degrees of hearing impairment utilizes a hearing aid. In such cases,
teaching aids encompass technologies that enhance information accessibility, making it flexible,
perceptible, straightforward, and intuitive, thus reducing cognitive effort. These aids include the use
of voice amplifiers, employing interpreters during teaching sessions, incorporating sign language and
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text captions into video resources, and utilizing visual aids such as cards and story pictures alongside
verbal instructions.

When catering to students with diverse intellectual disabilities, it is crucial for teachers to
present materials using a variety of visually engaging and differentiated resources to accommodate
their learning needs effectively.

When working with students who have attention deficit and hyperactivity, it is advisable to
utilize visual cards or tangible objects that correspond to the task at hand. During periods of
inattentiveness, particularly when using screens, presentations, or shared documents, employing fonts
in different colors to distinguish between different content areas can help prevent distractions and
improve student focus. Therefore, it is crucial to offer a variety of access options and utilize
educational resources that cater to diverse learning needs within schools.

The integration of universal design principles into the educational process is widely recognized
as a primary state priority across many countries worldwide. Considering the advanced experiences
of foreign nations becomes imperative in the effort to reform Georgia's current education system
effectively.
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INFORMATION TECHNOLOGIES OF THE EDUCATIONAL PROCESS

General digital transformation is one of the main trends of modern life. Digitalization is of
particular importance in institutions of higher education (HEIs). And although the latest information
and innovative technologies are constantly introduced into the educational process, platforms are used
for online learning in synchronous, asynchronous and mixed formats, applications for testing
knowledge and conducting surveys, game applications to increase motivation and interest in learning,
higher education institutions are faced with the need to create own digital infrastructure, information
environment for conducting educational activities.

This formation of one's own virtual environment is an important methodical and pedagogical
task of organizing the educational process, which consists in the development of the infrastructure of
higher education institutions, its information environment, which involves the implementation of new
information services.
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The idea of this work is to compare digital online learning tools used at the Alfred Nobel
University (Ukraine) and the Technische Hochschule Brandenburg (Germany).

Let's start with Germany.

The main environment for training and course management is the Moodle platform. Moodle is
an Open Source system. Moodle currently has more than 400 million users worldwide and continues
to grow at a rapid pace. In general, in Europe, 2/3 of higher education institutions use the Moodle
platform. Thanks to its flexibility, the platform allows you to set up a secure environment with a user-
friendly design for online teaching or learning. With a mobile-friendly interface and cross-browser
compatibility, content on the Moodle platform is easily accessible, accessible offline and consistent
across different web browsers and devices.

Also used is BigBlueButton - Open Source web conferencing software designed specifically
for distance education. The app, most commonly accessed through a variety of learning management
systems, provides educators with engagement and analytics tools to engage with their students
remotely, while giving educators access to metrics that reflect student progress. The number of video
conference participants is unlimited. There is a function of conducting polls during the broadcast.

Another interesting tool is Vimeo. Vimeo is a video sharing platform that was launched in 2004
by a group of filmmakers. Since then, the platform has grown to more than 80 million creators - most
of them artists in the fields of film, animation, music and other works of art. Allows you to create and
upload videos, have viewing analytics, have native social media posting, and more. There is a paid
and a free version of the program.

The university also uses eLectures@THB - a self-created video lecture platform. Videos are
embedded from the video sharing platform Vimeo and structured according to individual preferences.

Among the non-Open Source online learning tools, the Camtasia program licensed for the
university is used. It is used for screencasting/ recording and editing videos.

Also, the Brandenburg University of Technology pays considerable attention to the academic
integrity of the participants in the educational process. A licensed version of PlagAware is used to
check the borrowing of academic texts.

This is far from a complete list of corporate online training tools. There are programs for
working with the cloud environment, and programs for simultaneous work with large documents, etc.

Let's consider online learning tools of the Ukrainian university.

In order to conduct online classes, a licensed version of the Zoom program is used. The program
is suitable for conducting classes both in small groups and streams of up to 300 people, not limited
by time. Allows you to conduct classes by dividing conference participants into mini-groups, record
videos and conduct demonstrations, use the White Board. Now, as a tribute to the times, the use of
artificial intelligence tools has been added.

Google Classroom is used as a corporate online learning platform. This popular Google tool
allows teachers to quickly create and organize assignments, submit test results, and communicate
with their students. Applicants can save their work files and perform tasks on Google Drive,
communicate with teachers and fellow students from this course, and track their progress. There is
also a built-in check for textual borrowings for 5 tasks in the class.

Academic plagiarism check tools are Plag, Unicheck, AntiPlagiarism.

Various digital means of creating presentations are also used: Canva, Prezi and others.

Therefore, the use of digital learning tools is a promising direction that contributes to improving
the quality of education and ensuring more effective and transparent management of educational
processes and services in higher education institutions. These technologies contribute to increasing
the level of interactivity and ensuring an individual approach to each student.

Also, the use of these tools contributes to the development of practical skills in students and
allows them to gain experience in a controlled environment, which affects the level of their training
and competence as specialists.
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CEKIISA: WEB-PO3POBKA TA JJU3AHH
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A/B TECTYBAHHS SIK METO/I OIITHKU IHTEP®ENCIB Y BEB-CAUTAX

A/B TecTyBaHHS MPEICTABIIIE COOOI0 METO JOCITIIKEHHS, B SIKOMY J[Bi aJlbTEPHATHUBHI Bepcii BeO-
CaliTy BUIAJKOBUM YMHOM IIOKA3YyIOThCS PI3HUM IpylaM KOPUCTYBAyiB 3 METOIO BU3HAYCHHS, KA 3
BepCiii BUKIIMKAE OUIBIINNA TO3UTUBHUH BIITYK 200 TocATae Kpalux MOKa3HHUKIB.
Pons A/B TtectyBaHHs y BeO-po3poOii mojsrae B 3a0e€3MEUeHHI HAYKOBOTO MIiAXOAY [0
BJIOCKOHaJICHHs BeO-caiiTiB. Lleit MmeTon 103BoIIsI€ pO3pOOHUKAM i MapKeToIoraM 30UpaTH T0Ka30BY
0a3y [uid NpUHHATTA pillleHb LI0J0 BJOCKOHAJEHHS KOPHUCTYBALLKOIO JOCBIAY Ta IiJBUILEHHS
KOHBepcii Ha BeO-caiiTax. Bukopucrtanns A/B TecTiB cripusie MIBUAIIOMY BIPOBAHKEHHIO 3MiH, aJDKe
pe3yIbTaTH MOKHA OJIEP’KATH B PEaIbHOMY Yaci, JO3BOJISIOUH IBUIKO PearyBaTH Ha KOPUCTYBAIbKi
IepeBaru Ta noTpeou.
IaTepdeiic € mepuIM KOHTAKTOM KOPHCTYBaua 3 MPOTYKTOM, 1 BiJf HOTO 3pyYHOCTI Ta PUBAOINBOCTI
3aJIeKUTh, YU 3JIMIIUTBCS KOPUCTYBAay Ha CaiiTi, YM BiAJacTh INepeBary KoHKypeHTaMm. OniHka
iHTEepdeiiciB rpae BU3HAYAIBHY POJIb Y TOCATHEHHI YCITiXy BeO-CaiTiB Ta T0JIaTKIB.
BaxxnuBicTh OLiHKH iHTEpQEICIB AMs YCiXy BKIIOYAE TaKi KJIOYOB1 aCMIEKTH:

® 301JIBIIICHHS] KOHBEPCIT,

® [TOKpAIICHHS 33/I0BOJICHHSI KOPHCTYBaUiB;

® 3MCHIIICHHS BiJICKOKY;

® [TiIBUIIICHHSI JIOSITLHOCTI KOPUCTYBAYiB;

® QTANITUBHICTD JJISl PI3HUX MPHUCTPOIB.
A/B TecTyBaHHS BUCTYIA€ K BaXXIIUBUI IHCTPYMEHT y BeO-po3poOLi I JOCATHEHHS! HalBHUILIOTO
pIBHS KOPHUCTYBAllbKOTO JOCBIy Ta onTumizamii BeO-caiiTiB. lleil meTon Hamae MOXIMBICTD
JOCHIJKYBaTH Ta €KCIIEPUMEHTYBATH 3 PI3HUMHU BapiaHTaMu 1HTepdeliciB, 3a0e3neuyroun 00'eKTHBHI
JaHi1 Mpo iX e()eKTUBHICTb.
Hamu Oyno mpoBeseHO TeCTyBaHHS IHTE€PHET-MarasuHy, IO CHEIIalli3yeTbCs 3 MPOJAXy OJIATY.
JlocniakeHHs BKIII0Yallo po3po0Ky rinoTesH, siKa 3Bydajia Tak: «SIKI1o JoaTtyu Ha TOJI0BHY CTOPIHKY
MOBIIOMJIEHHS PO TOBap y KOP3UHI 1€ 30UIBIIUTH OOCAT 3aMOBIEHB?», PO3POOKY TECTOBOIO
BapiaHTy, 7ie OyJ0 3MIHEHO IOJIOKEHHSI KHOIOK Ta JOJAaHO CIIOBIIIEHHS KOpHCTyBayam, Ta 3allucC
METPUK, 3 OCHOBHHX OyJla KUIBKICTh KJIIKIB HA KHOIIKY «O()OPMHUTH 3aMOBIICHHSD».
Pesynpratu BUSIBIIIMCS Bpa)KartOUMMU — KOHBEPCIsl MOKYIOK 3pociia OUIbII HIXK BJBIY, 1110 CBITYUTH
PO YCHIIIHICTh BHECEHUX 3MiH (pHcC. 1).
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Puc. 1. Crarucruka nposenenoro A/B tectyBaHHs

Ile minkpecmioe 3Ha4ymiicth A/B TecTyBaHHS $SK HEOOXiTHOTO €IIEMEHTY JJsi IOCTIHHOTO
BJIOCKOHAJIEHHS IIPOJYKTIB Ta MOCIYT y BeO-CepeJOBUILL.

3acrocyBanHs A/B TecTyBaHHS K CTaHJAPTHOI MPAKTUKH BEO-PO3POOKH Ta YIPABITiHHS IPOAYKTaMH
€ BXJIMBUM KPOKOM Yy 3a0€3Me4eHH] CTaJoro Ta e()eKTUBHOIO PO3BUTKY B IIM(POBOMY CEpeIOBUILLI.
Takoxx A/B TecrtyBaHHS MOXXe OyTH KOPHUCHMM HE TUIBKH JUIs BeO-pO3pOOHUKIB, ane 1 Jyis
MapKeTOOTiB, NpPOTYKTOBUX MEHEIKepiB Ta iHmMX (axiBumis. Moro crammaprusalis Mosxe
MOJIETIINTH HOTO BUKOPUCTAHHS B PI3HUX Taly3sX.

Cnucok BUKOPHCTAHUX JIKepeJ
1. Komnaneerc M. O. Ilpunuunu npoekTyBaHHS edexkTuBHUX BeO-caiiTiB / M.O. Komnaneetc //
Momnonuii BueHmit. - 2015. - Ne 9(2). - C. 106-109.
2. lpeuu A. 1. Indopmaniiini TexHosorii po3podku Be6-caiitiB / A.lL. [Ipesuy, P.B. Mopagenbkuii //
30ipHHUK HAYKOBHUX Mpaib [HCTUTYTY mpoOieM MoenoBanHs B eHepreruli im. I'.€. TTyxona. - 2014.
- Bumn. 70. - C. 79-83.
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KOHBEPTAIIIS TU3AWHY B KOJI TPOEKTY I3 TPAG®IYHOI'O PEJAKTOPA

CyvacHuii CBIT 1HGOPMAIIHHUX TEXHOJIOTIM TOCTIHHO PpO3BUBAETHCS, TMPOMOHYIOYH HOBI
IHCTPYMEHTH Ta METO/HU I ONTUMI3allli IPOIeciB pO3poOKH MporpamMHoro 3abdesnedeHHs. OnHier0
3 KJIIFOYOBHX TEHACHINIHN y Iiif ramy3i € MmiJIBUIIEeHHS e()EeKTUBHOCTI B3a€MO/IIT MK IU3aifHEpaMH Ta
po3poOHUKamMH. Y 1IbOMY KOHTEKCTI, iHTerpauis API ta miariniB Figma juist tpancdopmartii kony y
KOMIOHeHTH React BimkpuBae HOBI TOPH30HTH JUIsl CTBOPEHHS THYYKHX Ta aJalTHBHHUX BeO-
JIOJTaTKIB.

Meroto maHoi poboTH € AocHipKeHHS MoxiauBocTed iHterparmii APl Figma, mmardopmm ans
g poBoro 1u3aitHy, 3 React, o1HuM 3 HAUMOMyIApHIMIKX PPeHMBOPKIB [ pO3p0oOKH iHTEpQEHCiB.
Hamwu nipoBeieHo aHai3 ta BUOip OAHOTO 3 TPhOX OCHOBHHX (hpeiiMBOpKiB - Vue, React abo Angular
SIKi MalOTh CBOI OCOOJIMBOCTI Ta MOXKIIUBOCTI Uil 3a0€3MeYeHHs] ONTHUMAIBFHOTO MIIXO0AY PO3pOOKU
iHTepdeiiciB.
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React — me npeknaparuBHa, edekTuBHa Ta THy4Yka JavaScript O0i10mioTeka IJIsi CTBOPECHHS
KOPUCTYBAalLlbKUX 1HTEp]eNciB, Ky po3podbuna komanaa Facebook. React no3Bomnsie po3pobHnkam
CTBOPIOBATH BEJIMKI BEO-I0/IaTKH, K1 MOXKYTh 3MIHIOBAaTH JaHl 0€3 mepe3aBaHTaXEHHS CTOPIHKH.
Moro ki10uoBa 0COGIMBICTb — L€ 31aTHICTh II06Y10BH KOMIIOHEHTIB, SIKi yIIPABIISIOTH CBOIM BIACHHM
CTaHOM 1 CKJIaIatoThes 15 cTBopeHHs ckinaaaux Ul 3aBnsku BipryansHoMy DOM, React ontumizye
B3aEMOJIII0 3 Opay3epoM, IO CIpHsi€e MiABUINCHHIO MPOIYKTHUBHOCTI iHTepdeiiciB. Lli ocobmmBoCTi
pobisATh React oqHUM 3 HAUTIOMYJIAPHINIUX THCTPYMEHTIB ISl PO3POOKH Cy4acHUX JAMHAMIYHHX 1
MIBUJKUX BEO-CATIB Ta JOJATKIB.

g po3poOku mporpamMHuX ImiaTdopM abo OTpUMYBAaTH JaHi 3 cepBepa 1 HAJACWIATH iX Hazal
BUKOpUCTOBYIOThCSI API. TakuM 4MHOM, IporpaMd MOXXYTb B3a€MOJISTH OJHA 3 OAHOIO 0Oe3
HEOOXITHOCTI 3HAaTH BHYTPIIIHIO CTPYKTYpYy abo0 KOJ, 3a0e3Meuyroud TiaJKe CHUIKYBaHHS MIXK
PI3HUMH CUCTEMaMH Ta CEpPBiCaMH.

OxnuMm i3 JigepiB y ramysi iHCTpyMeHTIB aas mudpoBoro auzaitny € Figma. Oco6nusicts Figma
noJisirae y ii 6a3yBaHHI Ha XMapHUX TEXHOJIOTIAX, IO T03BOJISIE KOMAH/IaM CIIUIBHO MPAIoBaTH Hall
MIPOEKTaMU B PEXHUMIi PEabHOTO Yacy, 3HAUHO MiABUIIYIOYU MPOIYKTUBHICTh Ta COPUSIOUU OLIBII
ticHil cmiBnpani. [lmaria Tokens Studio mnms Figma copornye mporec BIpOBaKCHHS JIH3aiH-
TOKEHIB y MpoIlec po3poO0KH Ta JO3BOJIUTH CHHXPOHI3yBaTH BCl HEOOXITHI CTHIII Ta KOMIIOHEHTU
Oe3nocepeHbO y poekT B Figma.

OpHuM 3 KJIIOYOBUX JAJIS MPOEKTY € HalalTyBaHHA Qailny craco.config.js, e IeMOHCTPY€EThCS
IpolLec IMITOPTYBaHHS CTHIIIB 13 daitiry tokens.json. Lleit ¢aiin tokens.json, crBopennii y Figma ta
EKCIIOPTOBAaHUI y PEMo3UTOpid MPOEKTy, MICTUTh OO'€KT CTWIIB, fKi MOTPIOHO I1HTErpyBaTH.
BukopucroByroun 3100yTi cTHIII Ta KOMIIOHEHTH 3 0i0ioTekn Ant Design Ta iHIIUX iHCTPYMEHTIB,
PO3MOYHETHCS MPOIIEC peaizallii Bi3yalbHOI CTPYKTypH caiTy. [licis 3aBepiieHHs i€l cTaii mpoeKT
IUIE TIOJNAIBIIOTO TECTYBaHHS Ta HAJAINTYBAHHS 3allyCKA€ThCS HA JIOKAJIBHOMY CepBepi, IO
3abe3neuye hyHAaMeHT A (iHaIbHOL CTall pO3pOOKH.

BaxJmBOr0 4aCTHMHOIO TMPOIIECY BIPOBAPKEHHS 3MiH Y CTHJI, 1[0 BHECEHI TU3aifHEpOM, CIOYATKY
MOTPAIUISIIOTh HE B OCHOBHY TiNKy (main), a y BiAraayKeHy riiky npoekty. Lle mo3Boise
BIJIOBIAAJIbHUM PO3pOOHMKAM 3IHCHUTH peTeNIbHY NEPEBIPKY Ta, 3a MOTPeOU, BHECEHHS AESIKUX
KOPEKTUB Tiepe]l iX BHECEHHAM Y OCHOBHMH TNpoeKT. Po3poOHuKM He OepyTh ydacTb Yy
Oe3nocepelHbOMY BHECEHHI 3MiH 710 cTWIIB y Figma, ane ix nepeBipka nepes 371UTTSIM 3 OCHOBHOIO
BITKOIO € HEOOX1JHOIO JUIA 3a0e31eueHHs Oe3neKn Ta CTabllIbHOCTI CHCTEMH.

[IpakT4Ha 3HAYUMICTH TaKoOi 1HTErpallii MoJsArae y CIpoIIeHH]I NPOIeCcy MepeBeiIeHHs TU3aiHy y
poOOUMii KOJI, III0 3HMIKY€E YAacOBI BUTPATH Ha PO3POOKY Ta MOKpAIlye KOOPIUHALII0 MiX YJICHAMU
KOMaH]IH.

PesynbraTi 1OCTIKEHHS MOXKYTh OyTH KOPUCHUMH SIK JUI PO3POOHMKIB, TaK 1 JAJIs 1U3alHEPIB, SKi
MparHyTh J10 OUIbII €()EeKTUBHOI Ta TapMOHIHHOI poOOTH B paMKax CBOiX MPOEKTIB.
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MOPIBHAHHSA BEB-®PEMMBOPKIB JIJIsI PO3POBKHU EJIEKTPOHHHUX JKYPHAJIIB

Ha croroaninHiil 1eHs BaXXKO ysIBUTH pOo3poOKy BeO-10AaTKIB 6€3 BUKOpUCTAaHHS (pperMBOpKiB. s
MOBH TporpamyBaHHs Python icuye mima ekocucrema (peiiMBOpKiB Takux, sik: Django, Flask,
Tornado, FastApi, Pyramid, Web2py, Bottle Ta CherryPy. Yci BoHM Hagar0Th KOMIUIEKCHE PillICHHS
cnenudigHuX, 11 CBOET chepr BUKOPUCTAHHS, MPOOJIeM Ta 3aBJIaHb OB’ A3aHUX 13 pO3pOOKO0 BEO-
JOJATKIB.

OpeitMBOpK — 11e HAbOp 010I0TEK, IHCTPYMEHTIB, IIA0JIOHIB Ta KOMIIOHEHTIB, SIKi CIYTYIOTh IS
MOJIETIICHHSI Ta MPHCKOPEHHS PO3pOOKM BeO-AO0AATKIB, HAAAIOUM TOTOBI CTPYKTYPH Ta PILICHHS
4acTO BUHUKAIOUUX IPOoOJieM. Y 3B 43Ky 3 TUM, IO yC1 B€O-/10/1aTKH 3a3BHYAl MAJIH CXO0XK1 CTPYKTYPY
Ta (PYHKIIOHAbHI MOXKIIUBOCTI, 1€ TIPU3BENIO J0 MOCTIHHOTO OBTOPEHHS MMporpaMHoro koxy. 1{o6
BUPIIINTH 110 TPoOIieMy OyJI0 CTBOpeHO (ppeiiMBOpPK, kUil 3abe3neuye 6a30BUii KapKac AOJATKY AJIs
OTIPAIIOBAHHS CHENU(IYHUX TAaHUX BiATIOBIAHOTO IMPOEKTY.

Jami y moknaai Oyme po3rissHYyTO TpH HalmomysspHimi dperimBopku, a came: Django, Flask Ta
FastApi. Byne HaBeneHo ixX mepeBart, HEAOMIKH Ta 0COOIMBOCTI pO3pOOKH BeO-101aTKIB, HA OCHOBI
yoro Oye 3po0JieHO0 BUCHOBOK SIKUH (hpEHMBOPK € KpaliuM BUOOPOM ISl PO3POOKH €IEKTPOHHOTO
KYpHAITY Ta YOMY.

Django — 1ie 6e3KOIMTOBHUI Ta BiIKpUTHII BEO-(QPEHMBOPK BUCOKOI'O PiBHS, CTBOPEHHMIA Ha OCHOBI
Python, TOJIOBHOIO METOO SIKOTO € TIOJIETIICHHS PO3POOKH CKJIAJHUX BEO-CATIB, IO MPAIOIOThH 3
0azamMu J1aHUX Ta HAAAITh I[MUPOKUNA CHEKTp (QyHKIioHATy KopuctyBadaM. @OpelitMBOpK
I0TpUMy€eThesl apxitektypHoi Monemi MTV (Model Template View), abo «Momenb-ma0ioH-
BUTJISII», IKa 0a3yeThCs HAa PO3/IIJICHI MPOEKTY Ha TPH CKaIJOB1 yacTuHH, Ae «Model» Binnosinae 3a
HaJaHHS JOCTymy A0 0a3u JaHuX Ta OOpoOKy BiANMOBIZHUX MeTOAIB Ta (yHKiH, «Template»
BIJIMOBiZa€ 3a KiHIIEBE BIJOOpa)KEHHS JIOTIKM BeO-A0JaTKy, a KOMIIOHEHT «View» BUKOHYE POJb
MOCTY MiK HUMH 3a0€31euyrour 00poOKy O13HEC JIOTIKY MPOEKTY.

Jlo nepeBar dpeiiMBopky Django BiIHOCSITHCS HACTYIIHI!

. dpeitmBopk ckianaeThesi 3 ORM (00’ €KTHO-pENAIitHOTO BiJ0OOpaKeHHs ), IHCTPYMEHTIB JIJIst
poboTH penALiiiHO 6a3010 JaHUX, CUCTEMH 111a0JI0HIB BeO-cTopiHOK 1 qucneTuepa URL-anpecis;

. y ¢bpeitMBOpKy icHye moHan 2500 makeTiB, sIKI MOXYTh OyTH BUKOPUCTaHI ISl BUPIIIICHHS
pi3HOMaHITHUX NpoOieM Ha BinMmiHy Bif Flask;

. BEJIMKA Ta JETAJIbHO OINMCAaHa JOKYMEHTalis 10 (peiiMBOPKY, 3 HaBEACHUMHU MPUKIIATaMHU
peaizanii ycix MeToiB Ta GyHKIIH HpeiiMBOpKY;

. BEJIMKA CIUJIbHOTA, SIKA HaJIa€ IIUPOKY MIATPUMKY MU 3MITOBXYBAaHHI 3 pI3HUMHU IOMUIIKaMU;
. dpeiimBopk Django aBToMaTH4HO 3a0e3meuye 3aXHCT Bif OUIBIIOCTI TUIIOBUX BeO 3arpos,

TakKuX SK TiApoOKa MDKCAWTOBUX 3allUTIB, MiXKcalToBUM CcKkpunTuHr, SQL iH’ekmmisa 1
po3mudpyBaHHs NApOJIiB;

. Django 3abe3mneuye motyxHy (yHKIioHaTpHICTE APl 3a momomororo REST-¢dpeiimBopky
3aBJSKA 4YOMY 3a0e3NeuyeTbcs MOXIIMBICTH INPOBEACHHS ayTeHTHU(IKalii Ta HaJaHHS IPaBHI
JI03BOJIIB B MeXkax (periMBOpPKOM.

Lo Henoniku ¢hperiMBopky Django MokHa BiIHECTH HACTYIHE!

. dpeiimBopk Django He mae y cob1 ymoBHOCTel. YacTo miJl 4ac HaJalITYyBaHHS «HA JbOTY»
KOMIIOHEHTH HE BIIMOBIAIOTh OJUH 0JHOMY. OCKIUJIBKM Bce Ma€ OyTH 4iTKO BU3HA4YEHO Yy MpOIIECi,
1€ TIPU3BOJIUTH /10 MOBUIBHIIIOI PO3POOKH;

. (GpelitMBOpK HE MiAXOIUTH JUI HEBEIMKHX HPOEKTIB 3 KUIbKOMa (DYHKI[ISIMH, OCKIIbKH
¢byHKIioHaNBHICTE Django Moke 3amyTaTtu po3poOHHUKa;
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. Jy’Ke MaJla KiTbKICTh 3aJIeKHOCTEH PpeMBOpKY poouTh Django MOHOMITHUM, OCKITBKH 1T
gac po3poOKM HOro MOTPIOHO PO3TIAJATH SK €IUHUN TakeT. MeHIa KUTbKICTh 3aleKHOCTEH
MPU3BOJUTH J0 TOTO, IO PO3POOKA 3aBEPIIYETHCS 3 BEIUKOIO KIJIBKICTIO KOJY;

. ¢pelimBopk Mae Oararo (GyHKIiH i KoH(pIrypamiid, mo poOdUTs HOTO CKIAIHUM Yy IpoIeci
OTlaHYBaHHSI.

Flask — ne wminiManicTuyHui (PEeAMBOPK Ul CTBOPCHHS BeO-J0NATKIB 3a JOMOMOIOK MOBHU
nporpamyBanHs Python. OcHoBHa #ioro MeTa - 11e MBHIKO i JIETKO PO3POOJIATH MPOCTi BEO-TIporpaMu
3 0a30BUM (QyHKLIOHATIOM Ta MokIuBocTsMH. Flask 3anexxuts Big Habopy incTtpymenTiB Werkzeug
WSGI (Web Server Gateway Interface), mexanizmy mabmonyBanHs Jinja, a Takoxk MarkupSafe ta
ItsDangerous, siki € gactuHor TpoekTiB Pallet. [lo xateropii miHiMamicTHaaIX (HpeiiMBOPKIB ab0
«MIKpohPEHMBOPKIB» HOT0 BIIHOCATH TOMY, 1110 BiH HE Ma€ y c001 KOJIHHMX CHEIiaTbHUX METOIB YH
IHCTpYMEHTIB /711 peaitizamii CKiIagHuX 4u cnenudiyaux QyHKIii npUuTaMaHHUX MacIITaOHUM BeO-
caiitam abo marasunam. Jljis peanizantii 6i1b1 crienudigyHuX 11t BeO-po3poOKu PyHKITIH HE0OX1THO
BUKOPHCTOBYBATH CTOpOHHI 0ibmioreku, Hanpukian Flask-SQLAIlchemy, Flask-Script, Flask-Login
ta Flask-WTF.

o niepeBar Bukopucranus dpeiimBopky Flask MokHa BigHECTH:

. poCTOTa 1 MiHIMaNi3My, OlnblIicTh YacTuH Flask MoxHa nerko ta 6e3meuHo 3MiHIOBATH;

. MOYKHA CTBOPIOBATH KiJIbKa MporpaM abo cepBepiB, BUKOPHCTOBYIOUH MoayibHI kKoau Flask,
KOXHa 3 SIKHX MaTHMe OKpeMe 3aBJlaHHs. 3a0e3neuyoun O1biry e(heKTUBHICTh Ta MIPOAYKTUBHICTS;
. cuHTaKcuc Ta npuHIuy podotu Flask mysxke cxoxi 3 Python, mo 3nauno criporye po3pooKy
BeO-100aTKIB;

. BeO-moaaTku po3pobneni Ha Flask 3HauHo nerme macmrabyBaTé Hi’K MOHOJIITHI IPOTpaMH,

OCKUIBKU 3T1IHO 3 HOBMMH METOJaMH IporpamMa 3alyCKaeTbCs B KOHTEHHEpax 3 aBTOMaTHYHUM
MacmTaOyBaHHAM. B TOI yac MOHOITHI IPOTpaMy HE MacCIITa0YIOTHCSI CAaMOCTIHHO.

OcHoBHuMH Heponikamu ¢periMBopky Flask e:

. (bpelitMBOpK HE Ma€ KOHKPETHUX CTAaHIAPTIB OpraHi3allii CTpYKTYpH MPOEKTY, 110 TPU3BOANUTH
710 YCKJIaTHEHHS aHalli3y 4i peaKkTOPUHTY 1HIIOrO BeO-104aTKy HanucaHoro Ha Flask;

. 3HaHHS, OTpUMaHl pu po3pobii Ha Flask cyTTeBo Bipi3HAIOTHCA BiA 1HIIKUX (QPEHMBOPKIB.
I1e o3nauae, mo nepexifa Bia ¢ppeiimBopky Flask no Django Oyne Bumaratu neBHUX 3yCHIIb Ta 4acy,
. MEHIIIA KUIBKICTh IHCTPYMEHTIB 3MYIIy€ pO3pOOHHKA CAaMOCTIHHO pO3po0JIsTH OlIbIIE peueit
a0o nrykatu 6arato 610J110TEK 1 pO3IIMPEHb JUIs 30UIbLIEHHS (YHKIIOHAIBHUX MOXKJIMBOCTEH BeO-
TIOAATKY;

. CUHXPOHHICTh (DpeliMBOpPKY poOHUTH TMpoliec OOpPOOKM AEKIIBKOX 3alUTIB MOBLIHHHM,
OCKIJIBKH 3aMTUTH 00pOOIIOIOTHCS OJUH 32 OJTHUM.

FastAP| — ne cywacHuil, mBUAKMNA Ta HaJiiHUN (pelMBOpK, KU nomnomarae ctBoproBatd API 3
BukopuctanHsM Python 3.8+. Bin BBaxkaeTbcst omHMM 13 HaWmBuammx QpeiimMBopkiB Python,
OCKUJIBKH BUKOPHUCTOBYE y CBOill poOoTi Starlette Ta Uvicorn cepsep. FastApi 1ie ¢ppeitmMmBopK, skuit
JI03BOJISI€ TUCATH MPOTPAMHMM KOJI 3: MEHILOK KUIBKICTIO MOMUJIOK, SIKI MOKYTh OyTH JOMYIIEH]
po3poOHMKamMK, BOYJOBAaHOI Ballijalli€lo, cepiallizallielo Ta acHHXpOHHICTIO. s pobotu 3
MOJICJIIMHM JIaHUX Ta iX Bajifallii BUKOPUCTOBYEThCsl OiOmioreka Pydantic. BiH mMae MOXIUBICTH
npaioBaty 3 iHTepdeiicom numo3y Bed-cepsepa (WSGI) ta ASGI (Asynchronous Server Gateway
Interface) — acunxponnum cepBepauM inTepdericom. FastAPI € kirogoBuM enieMeHTOM, 110 00’ €JHY€E
Starlette, Pydantic, OpenAPI Ta JSON Schema.

IlepeBaramu dpeiimBopky FastAPl e:

. BUCOKA MTPOAYKTUBHICTH 3aBJSKH MOBHIN MiATPUMII ACHHXPOHHOI PO3pOOKH;

. (bpeiiMBOpK JonoMarae NepeBipyuTH TUIIK TaHUX BiJ pO3pOOHMKA, HABITh Y BKIageHuX JSON-
3aMuTax, 3aBAsgKd BOY/I0OBaHOI B HHOTO TUMI3aIlil TaHUX;

. AaBTOMATHYHO Te€HEpPOBaHa IHTEPAaKTHBHA JJOKyMEHTAIlisl, TPeCTaBIeHa y 1BoxX Buaax ReDoc

ta Swagger Ul, ski monmomarae mpu TectyBaHHI API, 6e3 BHKOpPHCTaHHS CTOPOHHIX IpOTpam,
Hanpukiag Postman;

. BiH HiATpUMY€E yCi (QYHKIIIO aBTOMAaTHYHOTO 3allOBHEHHs (ABTOJOMOBHEHHS) KOy, IO
J0TIOMarae CTBOPIOBATH POTPAMHU 3 MEHITUMH 3YCHJUISIMHA Ta MEHIIMMHU BHTPATaMH 4acy;
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. dpeitmBopk O6asyeThest HAa OpenAPI Ta MOBHICTIO CyMiICHUH 3 OUTBIIICTIO HOTO (QYHKITISIMH;

. FastAPI nonermye crBopennst GraphQL API 3a nonomorozo 6i6mioreku Python mig Ha3Boio
graphene-python;

. FastAPI no6pe interpyerscst 3 OAuth 2.0 Ta 30BHIIIHIME TpoBaiiiepaMu, 4uM 3a0e3Meuyro
BHCOKHH piBE€HB OC3IEKH MpU ayTeHTU(IKAIlT KOPUCTYBaYiB Ta HAJAHHS M CHEIlaJbHUX JI03BOJIIB;
. BeO-70aTKK CTBOPEHi 3a gonomororo FastAPI 3nauno nerme macmtaOyBaTu HiXK MOHOJTITHI
JOAATKH.

Henonikamu FastAPI aBasitoThes:

. FastAPI € BimHOCHO HOBUM (PEHMBOPKOM, TOMY CIIJIBbHOTa, fKa HOTO BHUKOPHCTOBYE,
HeBenuka. Lle o3Havae, 110 B iHTEpHETI HasiBHA MEHIIIA KUTbKICTh HABYAIBHUX MaTepiajiB, TAKUX SIK
KHUTH, KypCH Ta IOCIOHUKH, a TAKOK IIPEICTABICHO MEHIIIE PIllIEHb HE3BUYHMX KEHCiB;

. pO3poOHHMKaAM, SKIi HE MAalOTh JIOCBiy POOOTH 3 aCHHXPOHHHM MpPOTPaMyBaHHS MOXKE
3HaJI0OOMTHUCS Yac Ha HOro onaHyBaHHS.

[TopiBHiotoun Mixk coboto ¢peiimBopku Django, Flask ta FastAPI, nyxe ckmagno oOpatu
HalKpaluii, OCKUIbKH KOXKEH 3 HUX Ma€ CBOI ICKpaBO BUPAXKEH1 IepeBar Ta Heoiku. KoxkeH 3 Hux
Ma€ CBOi KOHKPETHI CUTyalii B SIKUX IM HeMae piBHHUX. ToMy JUIs BHSIBICHHS Kpamoro 3 HHUX
HEOOXITHO TMOpPIBHATH 11 (pedMBOPKH 3a HACTYNHHUMHU THapaMeTpaMu: IMaKeTH, CIUIBHOTA,
MPOAYKTUBHICTD 1 THYYKICTb.

[aketu: Django mae monaz 2500 nakeriB y cBoild 610i0Teli AT BUPIIICHHS Pi3HUX IPOOIIEeM, TOMY
HO0ro MOXKHA PO3TJISIaTH K TOBHOLIHHUH (hYpeiMBOPK 115t BEO-pO3pOOKH, HE Ka)KydH IPO Te, IO BiH
HalcTapimmii cepen uux ¢peiiMBopkiB. Flask He Mae y co61 Takoi KiIbKOCTI AKETiB TOMY, 1110 HOT0
OCHOBHOIO METOIO € CTBOPEHHS IIPOCTUX BEO-/10/1aTKIB 3 MiHIMaTbHIM Ha0OpOM (DYHKIIiH Ta METOIIB.
[o x crocyethcst FastAPI Takok Mae 3HaYHO MEHINYy KUIBKICTh MakeTiB, HIX ¢peiimBopk Django,
ockinpku FastAPI siBisieTsest myxe Monoaum dppeiimBopkom. [Ipore oMy Ha KOpUCTH #ijie Toil (akr,
0 BiH Jy’e€ CTPIMKO pO3BHUBaTHCS Ta CTaOUIbHO OOpOCTae HOBUMH [JONOBHEHHSMH Ta
(bYyHKII1OHATIOM.

CuinbHoTta: Ockinbku Django Mae pi3HOMaHITHE BUKOPUCTaHHS 1 OyB BUlyieHui panime, Hix Flask
1 FastAPI, Bin Mae HalOUIbITy CIIUTBHOTY cepea yCix nux gpemBopkis. s ¢peitmBopky Django
JOCTYIIHA BEJIMKa KUIbKICTh HaBUAJIBHUX MaTepialiB, 0J0riB, GopyMiB Ta KHIDKOK. Tpoxu MeHIy,
aJjie TeX JOCUTh BeNUKY criibHOTY Mae Flask. Hy 1 MeHITy 3a BCiX CIIJIBHOTY 1 KIJIBKICTh HABYAJIbHUX
MatepianiB mae FastAPI, ockinbku € cyyacHUM QpeliMBOPKOM.

HponyxtusHicTh: Ockinbku B FastAPI ocHoBHa yBara mpuauisieTbcsi Ha 3a0e3MEeUeHHS] BHCOKOI
MPOAYKTUBHOCTI Ta HU3BKOI JJATEHTHOCTI, MOKHA CKa3aTH, 10 BiH € HAMBUAIIMM (HpeiiMBOpKOM
cepen ycix. 3a yMOBU BUKOPUCTAHHS JIOJATKOBUX 010J1I0TEK Ta BUKOHAHHS aCHHXPOHHOI PO3pOOKH
BeO noxatkiB Flask Takox sBiss€ThCSI BUCOKONPOAYKTHUBHMM (pelMBopkoM. Django sBnseTbes
MOHOJITHUM (ppeliMBOPKOM 4Yepe3 Te, L0 BiH BUKOPUCTOBYE OAHOIOTOYHI MOAENI A 00poOKu
3anuTiB. Came 1eit pakTop 3HUKYE MPOJYKTUBHICTD JAHOTO (PpeMBOPKY Ta IPU3BOAMTH 10 BUCOKO
HaBaHTa)XEHHJ 111 4ac 00pOOKU BEIMKOI KUIBKOCTI 3aIUCIB.

I'nyukicte: [lig yac po3poOku mporpamu Oyab-sKHUH PO3POOHHUK 30CEpPEIKYETHCS Ha THYUYKOCTI
(bpeiMBOpKY, 11100 MaTH MOKJIMBICTh 3MIHIOBATH YaCTUHU IPOrpaMu B MallOyTHbOMY, y BHUIAJKY
KOJIM TOJANbIII OHOBJICHHS NOTPeOYIOTh 3MiH. 3aBISKHM MHPOCTOTI (PpeHMBOPKY, BiJICYTHOCTI
YKOPCTKOI 3aJIe)KHOCTEH IO BITHOIICHHIO JO METOMIB pealizallii HeoOXimTHOTO (YHKIIIOHATYy Ta
cnabkoi MpHB’A3KHM /10 KOHKPETHOI CTPYKTypH HamucaHHsi BeO-monatkiB Flask sBnserbcs
HaWUTHYYKIIINM cepell yeix nux ¢ppeiMBopkiB. Posrnsgatoun ppeiimBopk FastAPI Mmoxxna momituty,
mo geski nmoxioHocti 3 Flask, Takux sik: momiOHa CTPYKTypa IMIIOPTIB 3aJIe)KHOCTEH Ta CXOXa
METOJIMKA CTBOPEHHS €HATNOIHTIB (TOYOK BXO/AY), 3 KOTPUMH B3aEMOJIIE€ KOPUCTYBay BeO-10aTKy. A
HallMEHII THYYKHM Ccepe]l LIMX TPbOX TiraHTtiB € Django, OCKUIBKM BiH Ma€ >KOPCTKY CTPYKTYpPY
noOy0BU Be0-10/1aTKIB Ta BIH Ma€ JIOTPUMYBaTHUCS 11a0JI0oHy MpoekTyBaHHs MTV.

@peitmBopky Django 6inbiue Hixk Flask Ta FastAPI npunaTHuii 17151 CTBOPEHHS BEJIMKHX Ta CKIaJHUX
Be0-/10/1aTKIB, sIK1 IepeadaydarTh y cod1 cucteMy ynpasiiHHA KOHTEHTOM (CMS) 3 BUCOKUM piBHEM
Ha/IiHOCTI Ta Oe3neku. SIckpaBuUM mpukiIagaoM Oynie po3poOka €IeKTPOHHOTO MarasuHy, y sSIKOMy
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MMOBUHHI OyTH mependadeHi KabiHeT KOpHCTyBada, KOP3WHA, MOKIIMBICTh MPOBEJCHHS TPaH3aKIIiH,
HAAIWHICTh MJIATIXKHUX Ta IEPCOHANBHUX JaHUX KOPHCTYBaUiB.

[N'onoBuuMu pucamu dpeitmBopky Flask siBnsieThest mpocToTa i MBUAKICTh HAMMCAHHS BEO-TIPOSKTIB,
TOMY HE JUBHO, IO HOro yacrilie 3a BCe BHUKOPUCTOBYIOTH ISl HAIUCAHHS NPOCTHUX MAKETiB
(mpoTtoTuMiB) BeO-101aTKIB UM Oi3HEC 11ei. BOHM MOXYTh CIIyryBaTH JiJIsl IEPEBIPKU Crien(iqHOTO
a00 HOBOrO (hyHKITIOHATY, JONOMAaralTh BUSBUTH PEHTAOCIBHICTh IPOCKTY Ta MPOOJIEMH 3 STKUMHU
MOTEHIIITHO MOXXHA 3IITOBXHYTHCH. [IpuKiamoM mnpoekTy Moke OyTh OJIor Jjsi CTBOPEHHS,
penaryBaHHs Ta myOnmikamii moctiB abo mporotun BeO-iHTepdeicy uis HagaHHS KOPUCTYBadeBi
MO>KJIUBOCT1 B3a€EMO/IISITH 31 IITYYHUM 1HTEIEKTOM PO3Mi3HABAHHS O0JIHYb.

Sk omucyBanocsi panime, ¢peiiMBopk FastAPl minTpumye acHMHXpOHHHH METOJ pPO3POOKH i
0a3yeThCsl Ha BUKOPHCTaHHI HaObopy iHCTpyMeHTiB Starlette Ta cepsepi Uvicorn, mo poOUTh Horo
HAaWIIBUAINUM Ta  BHUCOKONPOAYKTHUBHUM  (peiiMBOpKOM 1t poO3poOKM  BeO-0/IaTKiB
BHKOPHCTOBYIOUM MOBY IporpamyBaHHs Python. 3aBmsku mOBHIiM CyMicHOCTI 3 010J110TEKOIO
Pydantic meii ¢peiiMBopk 3abe3mnedye MOTYKHHA MEXaHi3M MOJETIOBAHHS JaHUX JUIsI CTBOPEHHS
ckimagHux 0a3 panux. lle o3Havae, M0 BiH MiAXOIUTH VI CTBOPEHHS BUCOKONIPOAYKTUBHUX API, siki
MOTPEOYIOTh MOXJIUBICTh OOPOOKH BEIHMKOI KIJTBKOCTI OJJHOYACHUX 3AIHTIB UM JAHUX OTPUMAHHX B
peKUMI peabHOro 4yacy. ToMy OJHUM 3 Kpallux NPHKIAIB BeO-moaatky sBisierbes AP s
yrpaBTiHHA (DIHAHCOBUMH OIEpallisIMU, TaKUMH sK: 0OpoOKa IUIaTexiB, BIACTEKEHHs OanaHcy,
OTpUMaHHS KPEeIUTHUX 3BITIB, Olepallii iHBeCTyBaHHs, IPOBEACHHS TPaH3aKIIiK Ta 1HIIII.

bepyun no yBarm Toi (akt, mo Ais po3poOKH Ta BIPOBAKEHHS Yy BHINI HAaBYAIbHI 3aKJIaau
€JIEKTPOHHOTO )KypHAIIYy, BiH IOBUHEH:

. BiJIMIOBIIATH BUCOKOMY PIBHIO OC3IEKH JAHUX;

. 3a0e3nevyyBaTu cTabuIbHY poOOTY IPU BUCOKOMY HAaBaHTaXKEHI;

. KOPEKTHO 0OpOOJISATH JIaHi CTY/ICHTIB;

. HaJlaBaTH BHCOKY MPOJYKTHUBHICTb, ITi/I YaC BUKOHAHHS 3alUTIB 710 0a3u TaHHX;
. Ha/IaBaTH BUCOKY MPOAYKTUBHICTb, i/l YaC BUKOHAHHS 3aIHTIB 70 0a3M JaHUX;

A TaKOoX CIUPAalOYKCh Ha MPOBEAEHI aHami3 i mopiBHAHHA (peiimBopkiB Django, Flask Ta FastApi
MO>KHa 3pOOUTH BUCHOBOK, IIIO /ISl CTBOPEHHSI €JIEKTPOHHOTO KypHaly BEACHHS OOJIIKY OLIHOK
CTYJCHTIB HaiikpammM BHOopoM Oyae dppeiimBopk FastApi. Ockinbku, y CBoiii 6a30Bii KOMIUIEKTAITIT
BIH HaJa€ yci HEOOXiAHI IHCTPYMEHTH JUisi 3a0e3neueHHs Oe3MeKkd KOPHUCTYBadiB I dYac
ayTeHTH(iKallii KOPUCTYBaUiB, 32 paxXyHOK cyMicHOCTI 3 mpotokosniom OAuth2. Bapto 3ayBaxuTy,
0 ICHYIOTh Oarato CTOpOHHIX O1i0mioTek uis 3a0e3neyeHHs ayTeHTHdikalii Ta aBTOpH3aLli
KOpHCTYBauiB Ha OCHOBI (peiimBopky FastApi, mpukianom sikux € 6idmioreka fastapi-users. Takox
¢bpetimBopk  FastApi moBuicTiO cymicHuit 3 0Oi0miorekoro SQLAIlchemy, mo mae 3mory
BUKOPHUCTOBYBATH LIMPOKHH CIIEKTP METOJIB AJIsl poOOTH 32 6a3010 TaHUX Ta 3a0€3MeUYUTH BUCOKUI
pIBEHb 3aXUCTY AAHUX.
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INTEGRATING VOICE USER INTERFACE INTO WEB DEVELOPMENT

Abstract: This work also considered the integration of the voice user interface in web development,
which involves using technologies and APIs that provide voice interaction. An overview of the stages
of integration of the voice interface in web development was made:

Keywords: integration, language processing, Web application, tools, 3rd party services, Voice User
Interface, VUI.

Integrating a voice user interface into web development usually involves using technologies and APIs
that enable voice interaction. General overview of the stages of integration of the voice interface in
web development:

Speech recognition: Integrating speech recognition capabilities into a web application is done using
a speech recognition API, such as the Web Speech API, which allows a web browser to convert
spoken words into text.

Using JavaScript to capture and process user voice input [1]. Highlights of integrating Voice User
Interface (VUI) into web development:

— Enable speech recognition via API (project and browser) or libraries.

— Process user-entered speech-to-text data and usage;

— ldentify voice commands and match them with actions;

— Provide feedback and answers to recognized commands;

— Provide feedback and answers to recognized commands;

— Test and optimize VUI implementation for reliability and user experience.

Natural Language Processing: Using natural language processing techniques to understand and
interpret user voice input. This allows the web application to recognise the user's intent and receive
relevant information from his voice commands. Natural language processing libraries and services
can help with this, such as natural language understanding (NLU) services provided by modern cloud
platforms for example Amazon Web Services or Google Cloud [1].

Response generation: after processing the user's voice input, generate appropriate responses in the
form of voice or text output. Using text-to-speech (TTS) technology to convert the response text into
a language that can be played back to the user. TTS APIs such as the SpeechSynthesis API can be
used for this purpose.

Integration with the web interface: integrate voice control components into the web interface. This
may include designing and implementing voice controls or buttons that trigger voice interaction,
enabling voice search, or adding voice commands to existing user interface elements.

Testing and Optimization: Extensive testing of the voice control implementation to ensure accuracy,
usability and flawless user interaction. We need to consider user feedback and improve the
implementation to optimize performance and improve the user interface.

It's important to note that specific implementation details may vary depending on the technologies
and APIs you choose, as well as the overall website requirements. You should consider the
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appropriate documentation, tutorials, and developer resources provided by the specific technologies
or platforms that will be used to integrate voice interfaces into web app development.

Implementing a voice user interface in web app development requires smart planning, integration of
key modern technologies, and a maximum focus on user interaction with the web app. Taking the
following steps and user feedback into account, you need to create a voice interface that will increase
accessibility, engagement, and overall user satisfaction with the web application [2].

You need to identify the potential use cases and possible goals for implementing a voice interface in
a web application and the specific tasks or interactions where Voice commands may improve user
efficiency and interaction.
An accurate and reliable speech recognition API has to be used to convert spoken speech into text.
Popular options include services like Microsoft Azure Speech, Google Speech-to-Text, or Amazon
Transcribe. The chosen APl must be integrated into a web application.

Use natural language processing (NLP) to get meaning and common sense behind user voice input.
Algorithms may help interpret, translate and process natural languages, which will help the system to
respond correctly and intelligently to user requests.

Selecting a text-to-speech (TTS) system to change written/typed text into spoken synthetic language.
Services like Amazon Polly or Google Text-to-Speech will provide realistic, clear and natural-
sounding voices for greater user interaction.

It is necessary to create intuitive and convenient voice commands. Commands are created with the
natural flow of human daily conversation in mind and with validation that the commands match how
users can naturally and easily express themselves.

Clear tooltips, guidance and list voice commands should be created for users when interacting with
the Voice user interface. Provide general feedback to users about successful working commands or
potential bugs and errors.

Create a stable system to manage conversational context. It is desirable to carefully verify that the
VUI system clearly understands the whole or part context of the user's interaction and usage, and
allows for more correct and irrelevant responses.

Mobile and responsive optimization is possible to add when implementing a voice interface. It will
be verified that the interface is well set for mobile devices and tablets, taking into account screen
sizes and resolution, user interaction with mobile devices and responsiveness.

It's worth doing thorough testing to be sure of the accuracy of speech recognition and the general
usability of the voice user interface. Considering such factors as accents, background noise, and
different use cases to identify and try to resolve potential issues.

It is also possible to integrate multimodal voice control interfaces with traditional GUISs to create a
multimodal experience. This will help potential users find the most convenient way of interaction that
is based on their context of use.

Privacy and security. First of all, it is necessary to apply reliable privacy measures for the processing
of voice data. Notify users of the data use policy and ensure compliance with privacy rules. In
addition, it is possible to use secure voice biometrics for user authentication, in some cases.
Implementation of continuous improvement is also possible. By regularly analyzing user feedback,
you need to track system performance and update your voice interaction system to improve accuracy
and user satisfaction over time.

Additionally, it is desirable to provide user training and appropriate working documentation.
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CEPBIC U151 POBOTH 3 BIIEO MATEPIAJIAMU

Bineo-cepBicu cTanu He JIMIIE MPOCTOI0 YACTHHOIO HAIIIOTO IIOIEHHOTO CII0O)KUBAHHS KOHTEHTY, aje
i KJIIFOYOBHM acCIEKTOM KYJIbTYpPHOI, OCBITHBOI Ta PO3BaXKaJIbHOI MisUIBHOCTI B mUdpOBii epi. I3
MOSIBOI0 BHCOKOUIBHJKICHOTO [HTEpHETY Ta PO3BHUTKOM TEXHOJIOTi, BOHH NPHUCTOCYBAIMUCSA IO
HaIUX MOTPeO Ta 3MIHUJIM CTOCIO0, SIKUM MU CIIPUMMAEMO Ta CITOKMBAEMO Bi3yaJbHUN KOHTCHT.
Binx cTpimMiHroBux 1uiatopmM Ta BiJICOXOCTHHTIB JO OCBITHIX KaHATIB 1 OHJIAWH-TPAHCIAIIN MO,
BIJICO-CEpPBICH HAJAlOTh HaM Oe3li4 MOxJIMBOcTeH. BOHM cranm MaljaHYMKOM [uis TBOPYOIO
BUPaXEHHS, IHPOPMAaLIIHHOT B3a€MO/II1 Ta BETMKOTO KOMYHIKaTHBHOTO MTOTEHIiany. BogHouac, BoHn
BIUIMBAIOTh Ha TIJI00albHY KyJbTypy, JONOMAararoud IOUIMPIOBAaTH iz1€i, popMyBaTH IyMKH Ta
PO3IIMPIOBATH CBITOTJISI.
3apa3 Bi/1e0-CepBICH CTAIOTh BaXKJIMBUM IHCTPYMEHTOM HE JIMIIE /1711 PO3Ba)KaHHs, a U /17151 HABYAHHS
Ta JIIOBOTO CIIKYBAaHHS. BOHHM CHIPHSIOTH PO3BUTKY KPEAaTHBHOCTI Ta iHHOBAIiH, pO3MIMPIOIOYN
MOXIMBOCTI JUISI CAMOBHP@XKECHHS Ta B3aemojii. Benuka pi3HOMaHITHICTH KaHpPiB Ta (opmariB
BiJIKpUBAE Tiepe]] risiiaueM 0e3MeKHI MOKITMBOCTI BHOOPY Ta 0COOUCTOTO BUOOPY.
HaykoBa HOBU3Ha IOJISiTa€ y CTBOPEHHI cepBicy AJisi poOOTH 3 BiJIe0 MarepiajaMu, 3aCHOBaHUX Ha
TOCIIKEHH] Ta BUOOPY BiATIOBIAHUX TEXHOJIOTIH.
Haiinepiuuii Kpok — 1ie OTpUMAaHHs JaHUX IO B1AEO K1 OyJIM IpeACTaBlIeHI CepBICOM AJIs eperisiay
Bigeo mia Ha3Boro YouTube mumsxom interpamii 3 YouTube APIL. 3 orpumanux manux OyJio
chopMOBaHO TOYATKOBY CTOPIHKY Ha sKid Oynu BigoOpakeHi Bifeo Il KOHKpPETHOI KpaiHu
KOpHCTyBa4a, TaKo)Xk Oylia JoJaHa MOXJIMBICTH (IIBTPYBAaTH IIi Bi€O 3a KaTEroOpisMU Ta 3a
KJIIOYOBUMH CJIOBaMH LUIAXOM BIANPaBKM 3alUTIB O CepBepy, INpPH HATHCKaHHI Ha BIJEO
BIJIKpUBAETHCSI CTOPIHKA HA K1 KOPUCTYBAaY Ma€ MOXKIIMBICTh NEPEMVISHYTH OOpaHe BIJEO, TAKOXK
MOJIUBUTHCA TOJATKOBY 1H(OPMALiO TaKy 5K, OMHC, KIJIbKICTh EPErJIsIiB Ta BII0100aHb I[bOTO B1JI€O
IHIIMX KOPUCTYBauiB Ta iX KOMEHTapl Ta KOpUCTyBaya KM omyOiiKyBaB II€ B1/I€O, a TAaKOX IHIII
BIJICO SIKI MOXYTh OyTH TaKOX I[iKaBi KOPHUCTyBauy.
Ha cropiHui 3 Bijeo mepes; KOPUCTyBaueM BIJKPUBAETHCS MOMKIMBICTH 30€piraTé BiJleo 0
610;110TeKH, CTBOPIOBATH HOBI MJICHINCTU B IKUX OyAyTh 30epiratucs oopaHi BiJieo.
Cropinka 010710TeKM BKJIOYae B cede yci CTBOpPEHI KOPHCTyBayeM IUIEWJIMCTH Ta BIJ€O, fKI
3HaXOAAThCS B IIMX IUICHIUCTaX.
Jlnst MoxMBOCTI poOOTH 3 Bifeo OyJia MiAKIOYeHa 0a3a JaHWUX sKa JI03BOJIMJIA 30epiraTd BiJeo
BIIOJI00AHHS KOPUCTYBaya Ta IiKaBi A7l HhOTO KaHalM, Ha AKi BiH MiANKACaBCA.
Pe3ynbpTaT oTprMaHHs JaHUX Ta B1I0OpaKEHHsI iX Ha MOYATKOBIM CTOPIHIII 300pa)KeHo Ha puc. 1.
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CTBOPEHHS JIU3AHHY TA PO3POBKA CAUTY JIJISI FOPUINYHOI KOMITAHII

AKTyasbHICTh PO3pOOKH IHTYiTUBHOTO 1 KOPHCTYBAlLlbKO-OPI€EHTOBAHOIO iHTEpdeiicy Ta iHTerparii
OHJIalfH-CEepBICIB KOHCYJIBTALIA Ta €JIEKTPOHHOIO MiJMUCY JOKYMEHTIB Ui B€O-CalTIB IOPUANYHUX
KOMIIaHii MoJIsirae B TOMY, 1110 Cy4acHi KJII€HTH LIYKalOTh 3py4Hi Ta e(peKTUBHI CrlocoOu B3aEMOIIi 3
nociayramMu OpuaudHuX ¢ipMm. 3pocraroya muQpoBizaiis 1 3MIHA B CIIOXKHBYMX TTOBEIIHKAX
MPUBOJIATH J0 TOTO, IO KJIIEHTH BCE YaCTillle NIYKAIOTh BIPTyajbHI 3aCO0M OTPUMAHHS IOPUANYHOT
nornomoru. Tomy, HaJlaHHSI MOXJIMBOCTI OTPUMAaTH KOHCYJIbTAllll OHJIalH Ta 3A1MCHUTH €JIEKTPOHHUN
HiAMKAC TOKYMEHTIB 4epe3 BeO-CalT cTae KIOUOBMM KOHKYPEHTHHUM IE€pPEBaroro Ui IOPUIMYHUX
KoMITaHil. TakuM YMHOM, pO3BUTOK IIUX (PYHKIIIHA Ha BeO-CalTl IOPUANYHOI KOMIAHII € aKTyalbHUM
Ta CTPATET1YHO BXKJIMBUM JJIS 11 YCHIITHOCTI B Cy4acHOMY IIU(GPOBOMY CBITI.

Po3pobka BeO-caiiTy /uisi IOPUAMYHOI KOMMAHIi - 1€ CKJIQTHUKA Ta OaraTorpaHHUN TMPOIEC, KM
BHUMArae yBa)XHOI yBaru J10 JieTajel Ta peTeiabHoro mianyBaHHs. OcoOIMBO BaXXIMBOIO € po3polKka
IHTYITHBHO 3pO3YMLJIOTO 1 KOPUCTYBAIIbKO-OPIEHTOBAHOTO 1HTEp(elicy, a TakoX 1HTerpailisi cCepBiCiB
OHJIAMH-KOHCYNbTALlId Ta MOMJIMBOCTI €JIEKTPOHHOIO MiJNUCy JOKyMeHTiB. [lepen mowarkom
nporuecy po3poOKu BeO-callTy AJisl FOpUIUYHOT KOMITaH1i BApTO MPOBECTH PETEIbHUIN aHati3 ii moTped
Ta 1ielt. Le nonomoxe 3po3yMiTH, sIKi came (QyHKIIT Ta MOKIMBOCTI OylyTh HaOLIbII KOPUCHUMHU
JUIS KJIIEHTIB KOMIIaHIi Ta CIPUSATUMYTh MOKPAIICHHIO B3aeMOIii 3 HUMU. Jlasi ciiifi BUSHAYUTH, SIK1
came CepBiCH OHJIAWH-KOHCYNbTALIN MOXYTh OyTH KOPUCHUMHM JUIsl KITI€HTIB IOPUIMYHOI KOMIaHIi.
Ile mMoxe OyTH MOXJIMBICTH OTPUMATH KOHCYJBTAIII0O B PEKHMI PEabHOrO 4Yacy 4depe3 4dar abo
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B1JICO/I3BIHOK, a00 HaBITh CMUIKYBaHHS 3 IOPUCTOM 4Yepe3 IIaTdopMy BIpTyaIbHUX KOH(EpEeHIIii.
[{ono inTerpanii MOXKIMBOCTI €IEKTPOHHOTO MiANKICY TOKYMEHTIB, BAPTO BPAaXOBYBAaTH BCl aCTIEKTH
0€3I1eKH Ta JIETAIbHOCTI IILOTO Tpoliecy. CHucTeMa eJIeKTPOHHOTO IMiAMKCY IIOBUHHA BiIMOBIIATH BCIM
BHMOTaM 3aKOHOJABCTBA, a TAKOXK 3a0e3MedyBaTH HaJIMHMIA 3aXUCT KOH(1ACHIIHHOCTI Ta IUTICHOCTI
JAHUX.

DyHKIiOHAJ CaTY, 110 PO3POOIAETHCS CKIATAETHCS 3 TAKUX eJIeMeHTIB:

1. ToroBHA cToOpiHKa: 31e01IBIIOTO 1€ MepIa CTOPiHKA, Ha SIKY MOTpAaIlIse BiaBiLyBad. TyT
MOXYTh OyTH PO3MIIIIEHI KOPOTKI OTOJIOIICHHS, aKIlii KOMITaHii, KIF04oBa iH(pOpMaLlis PO HOCTYTH,
KOHTaKTHA iH(opMaIlis Ta MOCUIaHHS Ha THII PO3/IIIN CanTy.

2. IIpo xomnawirw: Po3ain, ne KopucTyBadi MOXKYTh Ai3HATUCS OUIbIIE PO caMy IOPUANYHY
KOMIaHito, ii 1CTOpir0, MiCit0, IIIHHOCTi, KOMaHy IOPUCTIB Ta 1HIIIE.

3. Hocayru: Onuc mociyr, sIKi HaJja€ KOMIIaHis, 3 MOAPOOULIIMU IIIOA0 IOPUANYHHX chep, B
SKMX BOHU CIIELiaNi3yloThcs. TyT TakoX MOXyTh OyTH IepeilideHi BUAM IOPUIUYHOI IOIOMOTHU Ta
KOHCYJbTAIlii, SIKi MOXKYTh OyTH HaJaHi.

4. baor a6o HoBuHHM: Po3min, ne myONmiKyHOThCS CTaTTi, HOBMHHM, KOPHCHI TMOpajad Ta
OHOBJICHHSI 3 IOPUIAMYHOTO CBIiTY. lle MOke BKITIOYATH OIVISIM 3aKOHOMABYHMX 3MiH, ITiKaBl CYIOBI
pilIeHHSs, TOPaaAX 1010 PIIIEHHS IOPUANYHUX MMUTAHb 1 T.A.

5. Konraktu: Indopmaris mns 3B'I3Ky 3 KOMITaHi€0, Taka sK aapeca odicy, Temedow,
eJIEKTPOHHA o1ITa, (hopMa 3BOPOTHOTO 3B'sI13Ky a00O OHJIAKH-YaT.

6. OnnaiiH-KoHcyJabTalii: MOXIMBICTE 3BEPHEHHS 33 OHJIAMH-KOHCYIJIBTAILIEI0 3 IOPHUCTOM
yepe3 uat, BIICOJ3BIHOK ab0 eleKTpoHHy nomrty. Lle n03Boisie KilieHTaM OTPUMYBATH IIBUAKY
IOPUINYHY JTOTIOMOTY 0Oe3 BiABimyBaHHS odicy.

7. Enexrponnmii mixnuc nokymentiB: OyHKIIOHAN, SIKUN T03BOJIAE KIIIEHTAM ITiIKACYBaTH
IOPUINYHI JOKYMEHTH OHJIAiH, 3a0€3MeUy0uH IBUIKAN Ta 3pyYHHNA IPOIIEC.

8. KaabkyJasiTopu a00 KajJabKyJISATOPH BapToCcTi mocayr: [HCTpyMeHTH, SIKi 10IIOMararoTh
KIIIEHTaM OI[IHUTH BapTICTh IOPUIMYHUX TOCIYr ab0 po3paxyBaTH IOTEHIIiHI BUTpaTH Ha
IOPUIMYHUH TIpolLiec.

9. FAQ (uacri 3anuranns): Po3zin, ae po3MinryroThcsi BiNOBiII HA YacTi 3alUTaHHS, IO
MOXYTh BUHMKATH Y KJII€HTIB II0A0 MOCIYT KOMIIaHii, mporecy poOOTH Ta IHIIOTO.

10. TMoptdoaio ado Biarykm kiienrtiB: [Hpopmaris npo ycmimHi cripaBH, siKi Bxke Oyin
BUPIIIEHI KOMITaHi€t0, a00 BIATYKH 3a/I0BOJICHUX KIIIEHTIB.

Jliis po3poOku cailTy Oy BUKOPUCTaH1 TEXHOJIOT1i, MOBH IIPOTrpaMyBaHHS Ta (ppeiMBOpPKHU:

1. HTML/CSS/JavaScript. HTML (HyperText Markup Language), CSS (Cascading Style
Sheets) Ta JavaScript - 0cHOBH1 MOBH /1J151 CTBOPEHHS 30BHIIIHBOIO BUIVISIAY Ta IHTEPAKTUBHOCTI BEO-
CTOpIHOK. BOHM BHKOPUCTOBYIOTHCSI JUIsl CTBOPEHHSI CTPYKTYpH, O(OPMIIEHHS Ta JUHAMIYHOL
B3aeMO/I1i Ha BeO-caifTi.

2. Responsive Web Design (RWD). Texnika po3po0ku, sika 103BOJIsiE CAiTOBI aanTyBaTUCs
70 PI3HUX PO3MIpIB €KpaHiB MPUCTPOiIB, TAKUX SK KOMII'IOTEpH, IJIaHIIETH Ta cMmaprdonu. Lle
3a0e3neyye ONTUMAIbHUNA BUITISLT Ta 3pYYHY B3a€EMOJIIIO 3 BeO-caliTOM Ha Oyab-KOMY IIPUCTPOI.

3. Bootstrap a6o inmi CSS-¢dpeiimBopku. Bootstrap - 1e moTyxHuii ¢GpedMBOpK Is
IIBUJIKOTO Ta MPOCTOT0 CTBOpeHHs BeO-caiitiB 3 BukopuctanHsM HTML, CSS rta JavaScript. Bin
Hajae HaOlp TOTOBHUX KOMIIOHEHTIB Ta IIAa0JIOHIB, SIKI CHPOIIYIOTH PO3pOOKYy Ta 3a0e3NnedyroTh
KOHCUCTEHTHUH JU3alH.

4. Figma/ Adobe After Effects/ Photoshop/Illustrator.

Cnycox BUKOPUCTAHMX J7Kepest
1. Yaroslav Zhmykhov (2022) [ndpopmariiitna apxirekrypa. [ Enexrponnuii pecypc]. Pexxum noctymy:
https://ux.pub/zhmikhov/informatsiina-arkhitiektura-4e6m
2. €pren Omnekciok (2022) Konm Ta sk mpoBOIMTH aHami3 KOHKypeHTiB B User Experience
[Enextponnwuii pecypc]. Pexxum moctymy: https://ux.pub/olex world/competitor-analysis-mé6n
3. Morannec Itren Mucrentso koiabopy. Cy6’ eKTUBHUI TOCBi/ i 00’ €KTHBHE Ti3HAHHS AK IUIAX
o muctentsa. — K.: ArtHuss, 2022. — 96 c.
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4.Cepriit KoBryn (2024) du3aiian ronoBHOi cropiHku. [Enexrponnuii pecypc]. Pexxum nocrymy:
https://prjctr.com/library/video/dizajn-golovnoyi-storinki

Hayxosuii kepisnuk: FO.M. bapmawescvka, KaHo. eKoH. HayK, OOYeHm
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bachelor's degree, 2nd year of study,
specialty 122 “Computer Science”
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TOOLS FOR DIGITAL ARTISTS

Nowadays the demand for digital artists is rising rapidly, the field of digital art is becoming growing
in prominence, free courses are appearing, and equipment is getting easier to get. Drawing on a
computer or tablet may be a hobby or a career for everyone. One of the most important criteria for
choosing a graphic designer is fluency in English. The necessity of communicating with clients,
comprehending tasks from prospective clients, and conducting calls and correspondence determines
the importance of this tool. However, the most crucial factor is accurately interpreting the tasks and
doing them out. Since working programs sometimes do not have Ukrainian translations included in
their interfaces, graphic designers must be familiar with English vocabulary in order to do their job.
Digital art can be applied in a few different contexts. It is, first of all, pixel art. Adele Goldberg and
Robert Flegal from the Xerox Research Center in Palo Alto used the phrase "pixel art" for the first
time in 1982. Pixel art is precisely that - art in which the creator manipulates each pixel's position.
Pixel art is also characterized by the use of a restricted palette of colors. Pixel art is a common place
for game developers to start these days, and freelancers may find it on a number of platforms. And
this is animation, the second. Everybody watched Disney or Pixar versions when they were kids.
There are numerous kinds of animation, including puppet and plasticine animation, 2D and 3D
animation, and more. All forms of animation operate on the same idea: consecutive images give the
impression of movement. What is more, filmmaking and game creation both involve animation.
Being a digital artist these days is not too hard to do; all you need is a little tablet, Internet access, and
a little bit of desire. You must comprehend the subject matter of the articles and videos as well as the
terminology in order to learn. Traditionally, the terminology is separated into two categories:
technical terminology and artistic terminology. Everything pertaining to the graphic tablet - the
workspace where drawing is done - is included in the technical section. Hence, the technical part
examples are the following:

Indirect lighting: Indirect lighting refers to the treatment of light reflected from mirrors and other
surfaces. (YKp. nenpsime oceimienmsi).

Antialiasing: Antialiasing refers to the process of giving edge lines a smoother appearance by
blending colors at the edges. (YKp. 3eradorcysanns).

Shadows: Shadows are an effect caused by the obstruction of light. (ykp. miri).

Rendering: Rendering is the process of creating an image from a 3D model using software.
Transition from 3D to 2D. (ykp. pendepune).

Lighting channels: During or after rendering, some renderers allow you to modify the image by
changing the intensity of certain lights using lighting channels or light balancing functions.(ykp.
KAHAU OCBIMICHHS).

Eyedropper tool: Photoshop uses the foreground color to paint and fill areas, and the background
color to create a gradient fill. (ykp. incmpymenm "Ilinemxa").
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Layers: When an image is opened in Photoshop, it is assigned as a background layer. Then you can
layer several transparent layers on top of the background layer. This allows you to make changes to
the image without actually editing the image itself. (ykp. wapu).

Artistic terminology includes the following examples:

Color theory is what allows you to choose colors that go well together and convey the right mood or
message in your work. (ykp. meopis konvopy).

Warm and cold shades — Considering a color panel on the Internet, everything from yellow-green
to red are warm shades. Everything from purple to green are cool shades. (ykp. menni ma xonoomi
BIOMIHKLL).

Hue is the relative darkness or lightness of a color, regardless of its local color. (ykp. 6iominox).
Saturation is the intensity of a certain tone, which can range from fully saturated (bright) to
desaturated (gray) color schemes. There are several schemes: monochrome, similar, triad, square.
(YXp. Hacuuenicmo).

A halftone is an area of an object that receives an intermediate amount of light. In the surrounding
world, everything consists of forms. (ykp. naniemon).

Perspective is a system of depicting three-dimensional bodies on a plane or any other surface, which
takes into account their spatial structure and the distance of their individual parts from the observer.
Perspective is also divided into several types: frontal, corner, multi-point and three-point.
(YKp. nepcnexkmueaq).

In conclusion, we observe the significant rise in demand for digital artists, whose successful work requires not
only aesthetic sense and artistic aptitude, but also familiarity with English vocabulary and IT technologies. As
the field of digital arts grows, proficiency in English becomes crucial for comprehending project requirements
and navigating software interfaces, communicating with clients effectively, and bringing the most ambitious
projects to life through mastery of contemporary 1T technology. A solid understanding of technology, coupled
with familiarity with specialist vocabulary, is essential for success in the ever-evolving field of digital art in
this dynamic world.

List of references
https://www.selfemployedartist.com/blog/glossary
https://sketchuprendering.com/rendering-terms/
https://www.makeuseof.com/tag/essential-photoshop-terms/
https://tips.clip-studio.com/en-us/articles/2143
https://www.studiobinder.com/blog/what-is-animation-definition/
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Yuieepcumem imeni Anvgppeoa Hoobens, m. /[ninpo

PO3POBKA IHTEPHET-MATI'AZUHY «IEKAJII TA MOJAEJID»

Jlrogu KynyroTb MOJENI 3 PI3HUX MPHUUYUH: JUIS KOJEKIIOHYBAaHHS, 3aJ0BOJICHHS TBOPYHMX MOTPEO
HaBYaHHS YW JIEMOHCTpallii KOHUENii. PUHOK 3 mpomaxy Mojeneil Mae ceHC 3aBAsKH MOMUTY Ha
PI3HOMaHITHI MOJIEN, 1110 00YMOBIIEHUH IHTEPECOM JI0 1CTOPIi, TEXHIKH, HAYKH, MUCTEITBA Ta 1HILINX
obnacteil. Kpim Toro, Mozeni MOxXyTh OyTH BaKJIMBHM IHCTPYMEHTOM JJIsl HABYAHHSA Ta IMi3HAHHS
CBITY HaBKOJIO Hac.
CTBOpEHHS IHTEpPHET Mara3uHy Iie 6araToeTarnHui Npouec, SKUi CKIaaeThCs 3 KPOKIB:

1. IlnanyBaHHS;

2. Bubip miatpopmu;
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PeecTpariiss JOMEHHOTO IMEHI Ta XOCTHHTY;
Ju3aiin Ta po3poOka;

HanoBHeHHSI KOHTEHTOM;

TecTtyBaHHs;

3anyck;

8. IlinTpuMKa Ta pO3BHUTOK.

DyHKIIOHAT JJAHOTO 1HTEPHET-Mara3uHy Inepeadadae peanisaliio TOBapiB Ta MOCIYTH OHJIAaKH. Bin
Ma€ KaTaJlor, KOIIMK JJIs MOKYINOK, 0coOuCTi KaliHeTH, ciayxOy MiATPUMKH, TMOBIJOMJICHHS Ta
aJanTUBHUN OU3alH.

Jlnist CTBOpEHHS IHTepHET-Mara3uHiB, icHye 6arato miaTgopm Ta pi3HUX JOJATKIB:

1. WooCommerce - Ile posmmpenns ans WordPress, sike 103B0JIsI€ IEPETBOPUTH Balll CalT
Ha WordPress Ha iHTepHET-Mara3uH.

2. Shopify - Lle nmaTdopma 1151 CTBOPEHHS IHTEpHET-Mara3uHiB 3 KOPOOKH, 1110 HAJIa€ TOTOBI
pilIeHHS JUIst TPO/IaXKy TOBapiB OHJIAMH.

3. Magento - 1ie noTyxHa ratdopma 3 BIIKPUTHUM BUX1THUM KOJOM JUISL CTBOPEHHSI IHTEPHET-
MarasuHiB, 110 Ma€ MMHPOKi MOXKIMBOCTI HAJAIITYBAaHHS Ta PO3MIMPECHHS.

4. OpenCart - me oxHa nomyispHa miardopma 3 BIIKPUTUM BHUXITHUM KOJOM, sIKa Hajae
MPOCTHI Ta THYYKUH CIIOCIO CTBOPEHHS iIHTEpHET-Mara3uHiB.

5. PrestaShop — 1ne OeskomroBHa IuiargopMa [Uisi CTBOPEHHS IHTEPHET-Mara3uHiB 3
BIJIKPUTUM BUXIJJHIM KOZIOM, SIKa TIPOTIOHY€ Oe371i4 (YHKIIN Ta MOKIUBOCTEH.

6. Django + Django Oscar (Django) - ue ¢peiiMBOpK 1151 CTBOPEHHS Be0-3aCTOCYHKIB Ha
Python, a Django Oscar - 1ie crneriani3oBaHuii MakeT JJIsI CTBOPCHHS IHTEPHET-Mara3uHiB Ha 0asi
Django.

7. Ruby on Rails + Spree Commerce (Ruby on Rails) — 1ie ¢ppeiiMBopk /1i1st CTBOpEHHS BEO-
nonatkiB Ha Ruby, a Spree Commerce — 11e nomysisipHUiA IBUKOK U1l CTBOPEHHS IHTEpHET-Mara3uHiB
Ha 6a3i Ruby on Rails.

CTBOpEHHS JaHOTO IHTEPHET Mara3uHy OyJ10 3/ilicHeHO 3a JonoMororo gpeiiMmBopky Django Ha moBi
Python.

Yomy came Django?

Django — 1ie 6e3korToBHUI GpeiiMBOPK /Tt BeO-po3p0o0KH, BiH e(heKTUBHUI IPU CTBOPCHHI CalTIB
3aBSKM  CBOIM  MpPOAYKTUBHOCTI, CTaHaaprtu3auii, mnoryxxHomy (ORM), BOynoBaHiit
aJMIHICTPATUBHIN MMaHEell Ta BUCOKOMY PIBHIO O€3MEKH.

Ha nanuii MoMeHT m1abnoH caliTy Mae BUTTISI, TIpeICTaBICHU H puc. 1.

HacTtynHuM eTtanom miaHyeTbesl JOJATH JIEKUIbKa CTOPIHOK KaTaJloTy, Y OJIaKUTHI IPSIMOKYTHHUKH 3
nianucoMm “Tosap” nonati GoTO/KapTUHKH TOBapiB, y O17I0My NPAMOKYTHHUKY 3 HanucoM “Tlomnryk”
Mae OyTH PSAOK MOUIYKY , Ha CHHbOMY NMPSMOKYTHHUKY 3 HanucoM “Karanor” nmepexin Ha kaTeropii
MOILIYKY ToBapy Ha caiiTi. [lokynku ToBapy ¥ mepexis Mi>k OCHOBHUMH BKJIaJIKAMHU CalTy, TOOTO:
“T'onoBHa”, “bpenan”, “JloctaBka”, “Ormiara”, “KonTtaktu” — 3a nis 101aTkoBoi iHGopMariii abo
HiATBEP/KEHHSIM MOKYNKH ToBapy. Takox mpodinb KiieHTa, 0111 HOMepa TeiedoHa Ta KOUIMK 3
BUOpaHUM TOBapoM Ouist 61J10T0 NPAMOKYTHHKA 3 HarnrcoM “Tlomyk™ .

NownhkWw
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Hassa lonosHa  EBpewau  [octaska  Onnara KoHTakT _
 Keranor Mlowy

Puc. 1. Maker caiity

Cnmncox BUKOPUCTAHUX JIZKepet:
1. "Django for Beginners" by William S. Vincent,; "Magento 2 DIY" by Viktor Khliupko;
"WordPress Plugin Development Cookbook™ - Yannick Lefebvre; "Shopify Empire: Building a
Business with Shopify" by Josh Highland; "WooCommerce Explained: Your Step-by-Step Guide to
WooCommerce™ by Stephen Burge.

2. Django  Documentation  (https://docs.djangoproject.com/); Magento  DevDocs
(https://devdocs.magento.com/);  Shopify ~ Academy  (https://www.shopify.com/academy);
WooCommerce.com (https://woocommerce.com/); Magento Marketplace

(https://marketplace.magento.com/); OpenCart Documentation (https://docs.opencart.com/).
Hayxosuii kepisnux: FO.M. bapmawesécobka, KaHO. eKoH. HAYK, 00yeHm

J.0. I'adnpyna

oaxanaep, 4-ui pik Ha6YaAHHA

cneyianvnicmo 122 «Komn’tomepui nayku ma ingpopmauiiitni mexnonioziiy
Yuieepcumem imeni Anvgppeoa Hooens, m. /[ninpo

PO3POBKA BEBCAWTY CTOMATOJIOT'TS

VY cydacHOMy CBIiTI MPUCYTHICTh B [HTEpHETI CTayia HEBIJ'€MHOK YAaCTHHOK YCIIIIHOTO Oi3HECY B
OyIb-sIKild Tamy3i, 30KkpemMa i y meamuHiil cdepi. Po3pobka cTOMaTOIOTIYHOTO CaliTy HE TUTBKU
aKTyasJbHa, aje 1 € KIIYOBUM (HaKTOPOM 3aydeHHsS HOBUX TMAIll€HTIB, MIABUIIEHHS JIOBIpU Ta
Ha/laHHS 1H(OpMaIii Tpo MOCIYTH.

VY nomoBial po3rIsSIIar0TECS OCHOBHI X0 1100 PO3POOKH CTOMATOIOTIYHOTO CaTy, a came:

1. AKTyaJIbHICTh 1 KOPUCHICTB:

e 30inbIIeHHs BUIUMOocTi B [HTepHeri. [lamienTn Bce yacTiie BUKOPUCTOBYIOTh IHTepHET 1ist
MOIIYKY MEIWYHUX TMOCHyr. HasBHICTP BHCOKOSKICHOTO CTOMATOJIOTIYHOTO BeO-caliTy Moxe
BUJIUIMTH Bally MPAKTHKY CEpel KOHKYPEHTIB 1 3aJy4yUTH OlIbIIIe MAIiEHTIB;

e HagaHHsa iH(opmarii. Lleit BeO-caliT MOXke MICTUTH JAeTalbHYy 1H(QOPMAIIO PO MOCIYTH,
I[iHY, BIATYKH MAIIEHTIB 1 KOHTAKTHY 1H()OpPMAILito, 11100 MOJETIHUTH BUOIp 1 3BEpHEHHS 110 JOIIOMOT'Y;
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® T[IOKpAalIEHHsS B3a€MOJIi 3 MallieHTaMU: BUKOPHUCTOBYIOUM OHJIAWH-(OPMH 1 yat, MamieHTH
MOXYTh 3aIlUCYBaTUCS HA MPHIOM, CTABUTH 3alIUTAHHS 1 OTPUMYBATH KOHCYJIBTAII] y 3py4YHUH IS
HUX Yac.

2. TexHoIorii Ta IHCTPYMEHTH:

e HTML i CSS: ocHOBHI MOBH BeO-pO3pOOKH, IO BHUKOPHCTOBYIOTHCS JUIsl CTBOPEHHS
CTPYKTYpPH Ta In3aiiHy BeO-CalTy;

e JavaScript: BUKOPHUCTOBYEThCS JJII CTBOPCHHS IHTEPAaKTUBHUX €JIEMEHTIB Ha BeO-cailTi,
TaKUX K claiepu, aHiMalis Ta Gopmu;

e WordPress: monymsipHa miatdgopma JUisi CTBOPEHHS BeO-CalTiB, IO MPOIMOHYE TOTOBI
11a0JIOHY 1 TUIAriHY JIJIs1 CTOMATOJIOTTYHHUX MPAKTHUK.

3. ®pelMBOpPKHU:

e Bootstrap: mMprCKOPIOE 1 CIIPOIIYE MPOIEC PpO3POOKHU, HAIAI0YH TOTOB1 KOMIIOHEHTH 1 CTHII;

e jQuery: nae 3MOTy CTBOPIOBATH CKJIA/IHI IHTEPAKTUBHI €JIEMEHTH 3 MiHIMAIBHOIO KUTHKICTIO
KOJTY.

4. Bekenn-po3poOka:

e MoBa mporpamyBaHHs: s peamizarii GyHKIIT mpuiioMy 3asBOK 1 3BOPOTHOTO 3B'SI3Ky Ha
caiiTi Mmoxxaa BukopucroByBaru PHP a6o Node.js;

e cucrema ynpasiiaas 6a3zoro qanux: MySQL a6o MongoDB st 36epiranss indopmarii mpo
MAIIEHTIB, MPU3HAYEHHS Ta BIATYKU;

e Oekena-dpeiimBopku: Express nns Node.js abo Laravel nns PHP napatots 3pyunumii i
IIBUJKHM c1I0CiO po3poO0KH CEpBEPHOI YACTHHHU BEO-CaMTy.

KpiMm Toro, y mokmnai npeacTaBIeHO MOXIUBHI QYHKIIOHAT CAalTYy, IKHI MICTUTH:

1) Indopmarniitauii 6:10K:

e omnuc nmocuyr i miH . Ha caifTi cToMaToloriYHo1 MPaKTUKH MPEACTABICHO JTOKIAHUHA OIUC
yCIX MOCHYT, 1110 HAJAIThCs, BKIFOYHO 13 3arajJbHOI0 CTOMATOJIOTi€10, OPTOIOHTIED, IMILIAHTOJIOTIEI0
Ta KOCMETUYHOIO CTOMaTojorier0. KojkHa mocityra cynmpoBOIKY€ETHCS TOKIaJHIM OITUCOM POy,
nepeBar i MOXKIUBUX pu3HKiB. KpiM Toro, Ha caiiTi Ji€ mpo3opa I[IHOBa IMOJIITHKA, IO A€ 3MOTY
MalieHTaM 3a3/1aJIeri/ib 03HaHOMUTHCS 3 BapTICTIO OCIIYT 1 BUOpaTH HAOLIbII NIAXOASAIINN BapiaHT
TKyBaHHS, BUXOSMYHU 31 CBOTO OIOKETY 1 MOTpeo;

® CTaTTi Ta MOPAH 100 IOIISAAY 3a MOPOKHUHOKO poTa. Ha BeO-caiiTi € po3aii 13 KOpucCHUMHU
CTaTTSIMH Ta TOpajaMy IWIONO OISy 3a IMOPOXKHHHOI pOTa, BKIIOYHO 3 TOPagaMH MO0
NPAaBUIILHOT'O YUIIIEHHS 3y0iB, BUKOPHCTAHHS 3yOHOI HUTKHU Ta P1IMHU IS HOJIOCKAHHS pOTa, @ TAKOX
10710 TPO(PUTAKTUKY 3aXBOPIOBAHb MOPOKHUHU poTa. L5 iHdopMaliisi MOke TOTOMOTTH TalliEHTaM
30epertu 3yOH 1 siCHa 3JJOPOBHMH, 3aro0iralouu MpOrpecyBaHHIO 3aXBOPIOBAHHS 1 HEOOXITHOCTI
MIPOBEICHHS CKJIQJHUX CTOMATOJIOTIYHUX MPOIIETYP.

e BiAryKkd mamieHTiB. Ha caifTi cTOMAaTOJIOTIYHOI KJIIHIKK PO3MIIIEH] BIATYKH peaTbHUX
MAII€HTIB, SIKi MOIUIMIINCS CBOIM JOCBIJIOM JIIKyBaHHS Ta piBHeM cepsicy. Llg ¢yHkiis nonomarae
MOTEHUIWHUM MallieHTaM OTPUMATH 00'€KTUBHY 1H(QOPMAILIIIO PO AKICTh HOCIYT 1 MpodecioHanizM
MEIMYHOTO MEPCOHAITY.

2) OwnnaifH-3anuc Ha KOHCYJbTAIlit0, TPUHOM a00 orepartiio:

e (opma 3anucy 3 BUOOpOM Jikaps Ta natu npuiiomy. Ha caiiti nepenOauena 3pydHa gpopma
OHJIaMH-3aMHKCy, 1€ MAllleHTH MOXKYTh 00paTH MOTPIOHOTO JiKaps Ta 3py4Hy JaTy 1 yac Mpuiomy, 110
3HAYHO CTPOIIYE MPOIIEC IUIAHYBAaHHS BI3UTY /10 KIIIHIKH;

® TMOBIIOMJICHHS TIpO CTaryc 3amucy. llicas yCminmmHoro OHJIAWH-3amuCcy MAaIlieHTH
aBTOMaTHYHO OTPUMYIOTh MTOBIIOMIICHHS TIPO CTATYC 1 MiATBEP/KEHHS IXHHOTO 3aIiCy Ha IPUHOM,
1110 3a0e31euye Mpo30piCTh 1 BIEBHEHICTh y 30€peKeHH1 IXHOro 00paHoro 4acy i AaTH Bi3UTY.

3) 3BOpOTHIM 3B'SI30K 1 KOHCYJIBTAIII1:

e OHJAWH-yaT U1 IIBUJKUX 3alUTaHb 1 KoHCynbTamid. Ha caiiti nepenbaueHo
(GyHKLIOHATBHUNA OHJIAHH-YaT, /i Mali€eHTH MOXYTb CTAaBUTH 3allUTAHHS M OTpUMYBATH IIBUIKI
KOHCYNbTalli BiJl (axiBLIB KIIHIKK, II0 3a0e3nedye OMepaTHUBHY B3a€MOJII0 Ta KOMQOPTHE
CIUJIKYBaHHS;
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e (opMa 3BOPOTHOTO 3B'SI3Ky IS 3alUTaHb 1 MPOMO3uIlid. Ha calfTi KIIHIKM PO3MIIIEHO
(dhopMy 3BOPOTHOTO 3B'SI3KY, IO A€ 3MOTY MAI[iEHTaM HAJCHJIATH CBOi 3allUTaHHS, MPOIO3UIlii a60
BIATYKH, 1110 3a0e31edye npsiMUi 3B's130K 3 aIMIHICTPAIIIEIO 1 TOKpAIIye SKICTh 0OCITyrOBYBaHHS.

4) OcoOucruii KaOIHET Ialli€HTa:

e icTopis BiBiqyBaHb i pekoMeHalii. B ocoOucromy kabiHeTI maieHTa Ha CalTi JOCTYIHA
icTOpis BCiX HOro BIiJBIyBaHb KIIHIKA, a TaKOX PEKOMEHJAIll JiKapiB MIOA0 IOTVISAY 3a
MOPO’KHUHOKO POTA 1 HEOOX1THUX MPOLEAYP, M0 3a0e3Ieuye IepCOHATI30BaHUHN MiIX11 1 TOKpaIlye
B3a€MOJIIIO 3 KIIHIKOIO;

® MOXIIMBICTh 3aJIMIIATH BIATYKH Ta CTAaBUTU 3alHUTaHHA Jikapro. [lamieHtam HamaHO
MOXJIUBICTh 3QJIMIIATH BIATYKH NP0 pOOOTY KIHIKM 1 KOHKPETHHX JIIKAapiB, a TaKOX CTaBUTH
3anuTaHHs Oe3nmocepeHbOo (axiBIsIM Yepe3 crieliaiizoBany popmy Ha CaiTi, IO CIIPUSE BIIKPUTOMY
JiaJiory i miABMIY€ piBEHb JTOBIpH.

Takum yuHOM, pO3pOOKa CTOMATOJOTIYHOTO CAWTy € KIOYOBUM (DAaKTOPOM 3aTy4YeHHS HOBHX
MAII€HTIB, MMiIBUILEHHS JIOBIPH Ta HaJaHHs 1HPOPMAIIi] PO MOCIYTH.

Cnncox BUKOPUCTAHUX JIZKepeJt
1. Kaura "Web Development for Dummies" - Duau Xappuc
2. Crarta "The Importance of a Dental Website" - Dental Economics
3. Odimiita moxymenTaitist Ta pecypcu 3 WordPress, HTML, CSS, JavaScript, PHP, Node.js,
MySQL i MongoDB.

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

M.B. BumneBeunLKuii

oaxanaep, 4-i1 pik HaguanHus
cneyianvnicmo “Komn'tomepnui nayku”
Yuieepcumem imeni Anvgppeoa Hoobens

PO3POBKA OHJIAVTH MATA3HWHY TIO IMTPOJIAXKY 3AITYACTHH JJIs
KOMIT'IOTEPIB

CyuacHi TeHJieHIIii 6i3Hecy, MOB'A3aHi 31 CTPIMKUM PO3BUTKOM TEXHOJIOTIH 1 BUCOKUM IOMMTOM Ha
KOMIT'FOTEpPHI CUCTEMHM, CTUMYJIIOIOTh CTBOPEHHS €(PEKTUBHUX MEXaHI3MIB 3a0€3MeUeHHs KIIIEHTIB
SKICHUMH 1 IOCTYITHUMHU KOMIT'FOTEPHUMH 3alT4acTUHAMH. Y IIbOMY KOHTEKCTI po3poOKa iHTEpHET-
MarasuHy 3 pOAaKy KOMITIOTEPHUX 3aITYaCTHH € aKTyaJIbHHUM i IIEPCTIEKTUBHUM 3aBJaHHIM. MeToro
JIaHoT pPOOOTH € JOCHIIKEHHS NpOoIecy PO3pOOKH Takoro IHTEpPHET-Mara3uHy 3 ypaxyBaHHSIM
ICHYIOUHX CTaHJapTiB BeO-pO3pOOKH, BUMOT KOPUCTYBayiB Ta 0COOIMBOCTEN TOBAPHOTO PUHKY.
3aBJIaHHM JIaHOTO JIOCIIPKEHHsI € BUBUEHHS Ta aHaJll3 MONEPEAHIX MPOEKTIB IHTepHET-Mara3uHiB,
iX (YHKIIOHAJBHOCTI Ta JIW3aiiHy 3 METOI0 BH3HAUYEHHS HAWKpAaIloro pillleHHS AJs peanizaiii
e(eKTUBHOTO IHTEpPHET-Mara3uHy KOMIT'IOTEPHUX 3aIT4acThH.
[NepmmM eTarmom mboro JAOCIIIPKEHHS € BUBUSHHS MTOIIUPEHUX TIaT(HOPM eNIEKTPOHHOI KOMEPIIil Ta
BU3HAYECHHS HAMOUIBII MiIXOAAIIMX IHCTPYMEHTIB JUIsl peasi3arii.
JlociakeHHsT TOMUPEHUX MIATGOPM €JIEKTPOHHOI KOMEpIIi /Ul IHTEpHET-MarasuHy € BaXXJIMBUM
€TaroM y MpoIeci CTBOPEHHS Ta PO3BUTKY €JIEKTPOHHOro OizHecy. Bubip mpaBuibHOI miuatgopmu
MOK€ BU3HAYUTH YCIIX BAllOr0 MarasuHy, 3a0e3MeduBIIM HOoMy HEOOX1JHI (PYHKIIOHANbHICTD,
0e3neKy, MBUAKICTh Ta 3pYYHICTh JJs KOopucTyBadiB. OCh JesiKi 3 HaWMOLIMPEHIUX MIaThopM
€JIEKTPOHHOI KOMEpIIii, iK1 BApTO BUBUUTH:

—Shopify € onHier0 3 HaWMOMyNAPHIIMX Ta IIUPOKO BUKOPUCTOBYBAHUX ILIaTdopMm s
CTBOPEHHS IHTEpHET-MarasuHiB. BoHa mporoHye MUPOKUI CHEeKTp (yHKILIOHAIBHOCTI, MPOCTUH
iHTepdeiic, THYUKICTh Y HAJIAIITYBaHHI Ta BEJIMKE CIIIBTOBAPUCTBO KOPUCTYBauiB Ta PO3POOHHUKIB.
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—Magento - 11e moTyxHa 1aTGopMa eJIeKTPOHHOI KOMEPLii 3 BETMKOI KUIBKICTIO (QYHKINH 1
MOXJIMBOCTEH. BOoHA Hazmae po3mupeHi MOXKIMBOCTI HAJAIITYBaHHS Ta MacIITaOyBaHHS, 11€ajIbHO
M1IXOIUTH JIJIS1 BEJIMKUX Mara3uHiB 3 BEJIMKUM 0OCSITOM TOBAapiB.

—BigCommerce - e xMapHa miar@opma eleKTpOHHOI KOMEpIii, sika Ha/la€ IUPOKUN CHEKTP
(YHKLIOHATBHOCTI, BKJIIOYAIOYM DIMIEHHS JUIsI MOOUIBHUX TPHUCTPOiB, MAapKETIUICHCIB Ta
MapKETUHIOBHX IHCTPYMEHTIB.

—PrestaShop - 11e BigkpuTa nporpaMua miaargopma eJIeKTpOHHOT KOMEPIIii 3 BETMKUM BHOOPOM
TEM Ta MOAYJIIB JJIs pO3MHUPEHHS (QYHKIIOHATHHOCTI BallIOTO Mara3uHy.

—OpenCart - ne iHIma BiAKpUTa HporpaMHa miardopma eIeKTPOHHOI KOMEpIi 3 MpOCTUM
iHTepdericoM Ta JIETKOK HACTPOUKOIO.

—IlepeTBopeHHs1 caliTy Ha IOBHOLIHHUM IHTEpHET-MarasuH MOXJIMBO 3a JOIOMOIOIO
6e3xomToBHOTO Muariny s WordPress WooCommerce, sikuii Ma€ BEeTUKUN BUOIp TeM Ta IUIATIHIB,
THYYKICTh y HaJIAIITYBaHHI Ta 100pe IHTETpyeThes 3 iHIMME cepBicamu WordPress.

Bubip mnargopMu € BaxIJIMBOIO CKJIaJ0BOK, TOMY HOTPiOHO peTeNbHO MpOoaHaNli3yBaTH Balli
noTpedu, OIOKET, pIBeHb TEXHIYHOI €KCIepTH3W Ta MacmTal Bamoro OizHecy. Takox KOpHUCHO
NEPerfasHyTH BIATYKM Ta TOPIBHAUIBHI aHami3W pi3HUX Miardopm, moO 3poOuTH HaKOLIBII
o0rymanuii BUOIp.

Bubip TexHon0rii Ta iHCTPYMEHTIB PO3POOKH PO3TISINAETHCS 3 TAKUX MOXKIMBHUX BapiaHTIB: BUOIp
MoBu niporpamyBanHs (PHP, Python, Java), dpeiimBopky m1st po3poOku BeO-A01aTKIB Ta CHCTEMHU
ynpasiiaaa 6a3amu ganux (MySQL, PostgreSQL). Lle mo3Bonuth migibpatu ontuMalbHUN HAOIp
TEXHOJIOT1H 1 e(PeKTUBHOI Ta CTab1IbHOI pOOOTH IHTEPHET MarasuHy.

Jpyruii eram - aHaimi3 (YHKIIOHATBFHOCTI Ta JU3aliHy pEaJIbHUX IHTEPHET Mara3uHiB 31 CXO0XKOIO
CIPSIMOBAHICTIO.

Amnauni3 (yHKIIOHATBHOCTI Ta AW3aliHy pealbHUX 1HTEPHET-Mara3uHiB MOXKe OyTH KOPHUCHHM JUIS
BU3HAYEHHS KpalUX MPaKTHK Ta TeHICHLIN y cdepl eaekTpoHHOI koMmepuii. [laBaiite po3risHeMo
JesiKi 3arajbHi acleKTH, SKi 3a3BUYail BKIIOYAIOTHCSA B (DYHKIIOHAIBHICTh Ta AM3AaiH IHTEpHET-
MarasuHiB, a TAaKOX IPUKJIAIU peaIbHUX Mara3|His:

—Karanor ToBapis, sikuif Mae 3pyuHe Ta edeKTHBHE BiJOOpakeHHS TOBapiB, KaTeropid ta
nigkareropiit. [Ipuknaa: Amazon (www.amazon.com).

—Cucrema 3aMOBJIEHHST Ma€ NPOCTUM Ta I1HTYITUBHO 3pO3yMUIMI mpouec o(opMIeHHS
3aMOBJICHHSI, BKJIIOYAIOYM KOIIMK MOKYNOK, (opMy 3amoBieHHs Ta omiary. Ilpuknan: Etsy
(www.etsy.com).

—O0poOka maTexiB MOBUHHA MaTH HaAilHy Ta Oe3le4yHy cucTeMy OOpOOKH IUIaTexXiB, sSKa
MIATPUMYE PI3HI METOIM omiaTh (KpeauTHi kapTku, PayPal, Apple Pay tomo). [Ipuknan: Shopify
(www.shopify.com).

—VYmpapiniHHs 3aracaMy MOBUHHA MaTH MOJIMBICT BIICTE)XKYBaHHS Ta KepyBaHHs 3aracamu
TOBapiB JUIsl YHUKHEHHS HECIIPOMOXKHOCTI BHUKOHaTH 3amoBieHHs. llpuxian: Magento
(www.magento.com).

—IlinTpumMka KIi€HTIB 3 OOOB’SI3KOBOID CHCTEMOIO 3BOPOTHOTO 3B'SI3KYy, OHJIaH-4aT abo
CHUCTeMa TIKeTIB JJsl HaJaHHS MIATPUMKU Ta BUpIMIEHHS Hpobiem kiieHTIB. [lpuknaa: Zappos
(Www.zappos.com).

—Mo0GinbHa CyMICHICTb 3 aIaNTUBHUN TU3aiiHOM, KHii 3a0e31edye onTUMaibHe BiT0OOpaKeHHs
MarasuHy Ha pi3HHX NPUCTPosX (cMapTdoHax, IUTaHIIETaX, HACTIIbHUX Komm'toTepax). [Ipukman:
ASOS (www.asos.com).

—YucTtuii Ta mpocTHil AM3aiH, SKUW JO3BOJSIE KITIEHTaM JIETKO 3HAXOMUTH HEOOXiIHY
iH(popMmartito Ta ToBapu. [Ipuknan: Apple (www.apple.com).

—BukopucTtanHs Bi3yaJdbHO NPUBAOIUBUX 300pa)keHb, (OHIB, KOJHOPIB Ta MMIPUQPTIB IS
CTBOPEHHS IPUBaOIMBOTO Ta 3amaM'sToBytodoro nu3ainy. [Ipukmnan: Nike (www.nike.com).

—IHTYiTUBHO 3p03yMia CTpYKTypa CaiiTy Ta Jierka HaBiraiis, 110 JOIoMarae Kji€HTaM IIBUIKO
3HaxoaAuTH NoTpibHi ToBapu. [lpukian: Best Buy (www.bestbuy.com).
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—Buxopucranns ceprudikariB Oe3neKu, pealbHUX BIATYKIB KIIEHTIB Ta 1HIINX €IEMEHTIB, SKi
30UTBIIYIOTH IOBipY KIIIEHTIB 10 Marasuny. [lpuknan: Wayfair (www.wayfair.com).
AHani3 (QyHKIIIOHAIBHOCTI Ta IW3aiiHy peaJbHUX IHTEPHET-Mara3uHiB MOXE HaJaTH KOPUCHY
iHpopMaLio 111 po3pOOKH Ta ONTUMI3AIli] BallIOr0 BIACHOTO Mara3uHy.
Tperiii eranm miei poOOTH NMPUCBAYECHUM BU3HAYEHHIO TEXHIYHUX BUMOT JI0 MPOEKTY IHTEPHET-
MarasuHy KOMIT'IOTEepHUX 3amyacTuH. CIOu BXOIUTH OMUC KOPUCTYBAIBHUIIBKOTO iHTEpdeicy Ta
1oro (yHKIIIOHAJILHOCTI, SIKUA MOBUHEH OyTH 3PO3YMUIMM 1 3pYYHHM JJIsl IIMPOKOi KIII€EHTCHKOT
6a3u. TakoX PO3MIIANAETHCA MOXKIUBICTH BIPOBADKEHHS JIOJATKOBUX CEPBICIB JUISl MOKPALICHHS
B3aeMoii 3 KIIIEHTAMHU Ta I1ABUIIEHHS IXHbOI JOSIIbHOCTI.
Bu3HadeHHs TEXHIYHUX BUMOT JI0 MTPOEKTY iHTEPHET-Mara3uHy KOMIT'FOTEPHHUX 3aIMYaCTHH BKIIOYAE
B ce0e oIrc OCHOBHUX (DYHKIIiH Ta BIaCTUBOCTEH Mara3uHy, a TAKOK TEXHIYHUX XapaKTEPUCTUK, SIK1
HEOOX1THI JIJIs HOTo peaizaltii.
1. Bubip HagiitHOro XOCTHHT-IIpOBaiiiepa 3 MOXIIMBICTIO MacITabyBaHHs. PeecTpariis JOMEHHOTO
IMEHI IS Mara3uHy.
2. Bukopucranns pensiiiinoi 6a3u qaHux s 30epexeHHs iHGopmariii mpo ToBapu, 3aMOBJICHHS Ta
KopucTyBadiB. HanamryBaHHS pe3epBHOTO KOIFOBaHHS 0a3H JaHWX JIJIs 3a1I00ITaHHS BTPATi TaHUX.
3. Po3pobka Beb-caiiTy iHTepHeT-Marasuny 3 Bukopucranuasm HTML, CSS, JavaScript Ta cepBepHoi
texHouorii, Takoi sk PHP a6o Python. Buxopucranus ¢peiimBopkiB abo CMS (nanpuknan, Laravel,
Django a6o WordPress) st mosiermeHHs: po3po0KHU Ta YIIPABIIIHHS CAaHTOM.
4. 3acrocyBanns SSL-cepTudikaTa Ui 3aXUIIEHOTO 3'€IHaHHSA. BukopucTaHHs 3aX0/iB 3aXUCTY BiJl
kibeparak, Takux sk 3aXucT Bijg SQL-iH'eKIiii Ta MEPEXOIUICHHS JaHUX.
[{i BUMOrHM MOXXYTh OyTH aJanTOBaHi JO KOHKPETHUX MOTPed iHTEpHET-Mara3uHy KOMITHOTEPHUX
3armyacTUH. BOHM € OCHOBOIO il po3poOKH Ta peanizamii €peKTHBHOrO Ta (yHKIIOHAIEHOTO
MarasuHy.

Cnncox BUKOPUCTAHUX JIZKepeJt
1. 1. Jon Duckett. Web Design with HTML, CSS, JavaScript and jQuery Set// Wiley. -2014. -1152p.
ISBN: 978-1-118-90744-3

Hayxosuii kepisnux: C.JI. Xpunko, 0-p mex. nayk, npogecop

M.A. JINTBUHEHKO

oaxanaep, 4-ui pik HaGYaHHA

cneyianvnicmo 122 “Komn’romepui nayku”
Yuieepcumem imeni Anvgppeoa Hooensn, m. /[ninpo

PO3POBKA BEB-CAWTY IHTEPHET-MATA3ZHAHY JJISI TIPOJAXKY OJSATY

VY cydacHOMy CBITI €€KTPOHHA KOMEpLIsS € OJHUM 13 KJIIOYOBHMX HAIpsMIB pPO3BUTKY Oi3HeECy, a
NPOAAX OJATY OHJIAHH € OCOOJMBO aKTyaJbHHUM 3 OISy Ha 3pOCTaHHS MOMYJISIPHOCTI MOKYTIOK
yepe3 [HTepHer.

Po3pobka BeO-caiiTy iHTEpHET-MarasuHy JUis IpoJaxy OAATY € aKTyaJbHOIO 3 TOUKU 30py MOIMUTY
CIIO’KMBAYIB, SIK1 BCE YacTimie BUOUPAIOTh OHJIANH-TIOKYTIKH Yepe3 3pYUHICTh Ta JOCTYITHICTD.
BaxuuBicTh TeMu:

CTBOpeHHSI 1HTEpPHET-Mara3uHy Uil TIPOJAXKy OJATY IO03BOJISIE IMiIPUEMCTBAM 3alydaTH HOBHUX
KJIIEHTIB, PO3IIMPIOBATH CBOIO ayIUTOPIIO Ta 301IBIITYBATH 00CATH MPOJIAKiB.

HasiBHICTh €(eKTHBHOIO IHTEpHET-Mara3uHy € KI0YOBOIO /Il KOHKYPEHTOCIIPOMOYKHOCTI OpeHTy B
rajgy3li MOJAM, OCKUIBKM BEJIMKAa YacTWHA TIOKYMIIB BHKOPHCTOBYE IHTEpHET U MOIIYKYy Ta
puA0aHHS TOBApPIB.

Taki Te3u BimoOpaXkaroTh aKTyaJbHICTh TEMU pO3pOOKH BeO-caiiTy IHTEpHET-Mara3uHy Ui Ipoaaxy
OJISITY, a TAaKOX IOSICHIOIOTh, YOMY IIsl TeMa € BXKJIUBOIO ISl JOCITIDKEHHS Ta BIPOBAHKCHHS Y
MIPAKTHUKY.
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Po3pobka Oyb-aK0T0 BEO-CalTy CKIIAA€ThCS 3 TIEBHUX €TAITIB:

1. AHai3 cydyacHMX TeHJICHLIN y cdepi e-commerce Ta MOJIH:
CriouaTky MU MPOBENM JETATbHUN aHaJi3 CydyaCHHUX TEHJEHIINH y cdepl eIeKTPOHHOI KOMEPIIii,
CIPSIMOBAaHUX Ha MPOAAXK O1ATy. JlOCHiauimM HOBITHI MOAHI TE€HACHIIIT, TIOMYJISIPHI MapKH OJSTY, a
3BEpHYJIM yBary Ha Te, SIKi TEXHOJIOTIl Ta MiAXOAW BUKOPHUCTOBYIOTHCS B €JIEKTPOHHINA KOMEpITii
JTAHOTO CETMEHTY HaWOIbIIIe.

2. CrBopenns nuzaitHy Ta UX/UI mist iHTEpHET-Mara3uny:

Jani My iepeiinum 10 CTBOpEHHs In3aiiHy Ta iHTepdeiicy KopucTyBada JaHOTO IHTEpHET-Mara3nuHy.
Jlocmiaumm IecATKU Cy9acHUX CAalTIB 3 MPOAaKy OJATY JIUIs BUBUEHHS Halkpanux npakTtuk y UX/UI
nu3aiiai. HacTynmHuM KpoKoM — po3poOuiy mpuBabIuBUi Ta 3pyUHUIl U1 KOPUCTYBadiB iHTEpdeEiic,
SIKUW CIIPHUSI€ 3pYYHOCTI BUOOPY Ta MOKYIIII TOBApIB.

BukopucranHs cydyaCHUX TEXHOJIOTIH Ta MOB IporpamyBaHHs Juist qu3aitny Ta UX/UL:

[Ipu crBopenHni au3aiiny Ta UX/UI iHTepHET-MarasmuHy BHKOPHUCTOBYIOTBCS CyYacHI TEXHOJIOTiT
HTMLS, CSS3 ta JavaScript ans peainizanii iHTEpaKTUBHOCTI Ta Bi3yalbHOI TPUBAOINBOCTI.
OpeiimBopku Ta 610mi0TeKH, Taki sk Bootstrap, Material Design, abo Tailwind CSS, no3Bomsitors
IIBHJIKO PO3POOIATH aanTHUBHUMA Ta KpocOpay3epHHMH AW3aliH 3TiIHO 3 CyYaCHHMHU TPEHIaMHU

UX/UL.

BukopucranHs aHiMarlii, mepexoiB Ta iIHTEPaKTUBHUX €JIEMEHTIB, SKi MATPUMYIOTHCS CYy4YaCHUMHU
Opay3epaMu, J0Ja€ IWHAMIYHOCTI Ta MPUBAOIMBOCTI 10 1HTepdeiicy MarasuHy, MiJABUIIYIOYH
3pYUHICTB JJIsl KOPUCTYBAUiB.

3. Po3po6xka Ta inTerparist 6a3u JaHUX ISl YIIPABIIiHHS TOBapaMH Ta 3aMOBJICHHSIMH:

[Ticnst bOro MU MPUCTYIIIIN 10 PO3POOKH 0a3u MaHMX iHTepHET-MarazuHy. CTpykTypa 6a3u JaHux
BKJIIOYA€ JlaHI MpO TOBAapH, CKIAAM, 3aMOBJEHHS Ta KII€HTIB. [HTerpyBamu 0a3zy JaHuX 3
iHTepdeiicom Marasuny s 3a0e3nedeHHs: eeKTUBHOTO YIIPABIIiHHS TOBAapaMH Ta 3aMOBJICHHSMHU.
BukopucranHs cyyacHUX T€XHOJIOT1H Ta MOB IIpOrpaMyBaHHsI Ul 0a3u JaHUX:

[Tpu po3podui Oa3zum maHWX Ui YOPABIIHHA TOBapaMH Ta 3aMOBIICHHSIMH BHKOPHCTOBYIOTHCS
pemsaniiini CYBJl, Taki sk MySQL, PostgreSQL ab6o Microsoft SQL Server. Lli cucremu
3a0€3MevyI0Th CTPYKTYpOBaHE 30epiraHHs JaHUX Ta MBUIAKANA JOCTYII IO HUX.
Jlisi CTBOpEHHsI CTPYKTypu Oa3u JaHMX 1 B3a€EMOAIl 3 HEI0 MOXKHAa BUKOPUCTOBYBATH MOBHU
nporpamyBaHHs, Taki sk SQL mis podorn 3 3amutamu, abo ORM (Object-Relational Mapping)
010,110TeKH JUIsL 3pyYHOTO IOCTYIY A0 JaHUX 3 IPOTPAMHOTO KOAY.
[aTerpauist 6a3u nqaHuX 3 IHTEpQEHCOM Mara3uHy MoXKe 3/1HCHIOBAaTUCS yepe3 BeO-cepBep Ta MOBU
nporpamyBaHHs Ha 60111 cepBepa, Hanpukiiaa, PHP, Python (3 Bukopucranusam ¢peiimopkiB Django
abo Flask), Ruby on Rails tomo. Ile no3Bonsie peanizyBatu (yHKIIOHAT yIpaBIiHHSA TOBapamMH Ta
3aMOBJICHHSIMM 4yepe3 BeO-iHTepdeiic Marasuny.

4. Po3poOka yHKIIOHATY JI71s1 KOIIMKA TOKYTOK Ta O()OPMIIEHHS 3aMOBJICHHS:

Jani Oysio BaXIMBO po3poOUTH (YHKIIOHAT JUISl KOIIMKA MOKYIOK Ta O(OPMIIEHHS 3aMOBJIECHHS.
PeanizoBaHO MOXJIMBICTH J10/IaBaHHS TOBApiB JO0 KOILIMKA, KEPYBAHHS 3aMOBIIEHHSIMU Ta 00pOOKY
IUTaTEXIB Yepe3 IHTerpoBaHi MaTiKHi CUCTEMH.

BukopucTaHHs CydacHHMX TEXHOJIOTIH Ta MOB IpOorpamMyBaHHS ISl (PyHKI[IOHANTy KOIIMKA Ta
o(opMIIeHHS 3aMOBIICHHS:
Jnst  peamizamnii  (yHKI[IOHAly KOIIMKA TOKYMOK Ta OGOPMIICHHS 3aMOBJICHHS  4acTo
BUKOPHCTOBYIOTHCSI MOBU ITPOrpaMyBaHHs Ha CTOPOHI KITI€HTa, Taki sk JavaScript, siKi 103BOJISIOTh
JTMHAMIYHO OHOBJTFOBATH BMICT CTOPIHKH 0€3 TIepe3aBaHTaKEeHHSI, HAITPUKJIIAI, 3a joromoroo AJAX-
3aIUTIB.
Jlnst kepyBaHHS 3aMOBJIEHHSMH Ta OOpPOOKHM TUIaTEXKIB BHKOPHCTOBYIOTHCS CEPBEPHI MOBH
nporpamyBanHs, Hampukiaan, PHP, Python, Ruby, ski 3a0e3meuytoTh 00poOKy 3amuTiB
KOPHCTYBayiB, BJIIJAII0 JaHUX, poOOTY 3 023010 JAHMUX Ta IHTErPaLlilo 3 MIATLHKHUMU CUCTEMaMH.
IaTerpariist iHTerpoBaHMX IUIATHKHUX CUCTEM, TakuX sk PayPal, Stripe, abo 6ankiBcbki API, no3Bossie
3a0e3neunTH 0e3NeKy IUIaTeXiB Ta 3py4HICTb /U KOPUCTYBAYiB MpHU 3/11IHCHEHH] MOKYIOK.

S. 3abe3neueHHs Oe3MeKn Ta 3aXUCTy MEPCOHATBHUX JIAHUX:
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Oco0nuBYy yBary mpUIIJIEHO 3axo/aM O€3MEeKH Ta 3aXHCTy NMEePCOHAIBHHMX TaHWUX KIi€HTIB. s
[IOTO HAaMHU 3aCTOCOBAHO MIM(PYBAHHS JTaHUX, MEXaHI3MH TMEpEeBIPKH Ha ayTeHTUQIKAIO Ta
aBTOPU3ALIII0, a TAKOK 3a0€3MeYeHO 3aXUCT B1J IaxXpaicTBa Ta BUTOKY JaHUX.
BuxopucTtanHs cy4acHUX TEXHOJIOTIH Ta MOB IPOrpaMyBaHHSI JIJISl 3aXHUCTY TIEPCOHATBHUX JIAHUX:

[udpysanns ganux 3 BukopuctanHsaMm SSL/TLS: 3a momomororo SSL/TLS moskna 3a06e3neuntu
Oe3reyne 3'e€THAHHA MIX KJIIEHTOM 1 cepBepoM, 10 A03BOJIsI€ MHU(PyBaTH JaHi MiJ 4ac ix mepenadi
yepe3 Mepexy. Lle momomarae 3axucTuTh KOH(IACHININAHI JTaHI KOPUCTYBayiB Bij MEPEXOTUICHHS
37I0BMHUCHUKAMH.

Mexanizmu aBTeHTH(IKamii Ta aBTopm3allli: Bukopucranus mexaHi3miB, Takux sk OAuth2 s
aBTeHTH(}iKallli KOPUCTYBauyiB Ta HaJaHHSI IM JOCTymy 10 pecypciB cucremu. lle mo3Bomsie
KOHTPOJIFOBATH JOCTYII 0 KOH(PIACHIIIHHUX TaHUX Ta 0OMEKyBaTH IpaBa KOPUCTYBAYiB B CHCTEMI.

Mouitopusr Oe3neku: BukopuctanHs cremniaabHUX IHCTPYMEHTIB /1711 MOHITOPUHTY O€3MEeKH, TAKHX
gk IDS (Intrusion Detection System) Ta IPS (Intrusion Prevention System), siki BUSABISIOTH Ta

OJIOKYIOTH CIIPOOHM HECAHKI[IOHOBAHOTO JIOCTYITy a00 aTaKk Ha CHCTEMY.

6. TectyBaHHs Ta BIOCKOHAJIEHHS BeO-CalTy:

He MeHIIT BaXXJIMBUM €TaIlOM € TeCTyBaHHsS BeO-caiiTy. HaMu BUKOPUCTaHO METOIM TECTYBAHHS HA
(YHKIIIOHAJIbHICTb, IBUKO/Ii0 Ta O€3MEKY, a TAKOXK 3/[IHCHEHO 301p BIATYKIB BiJl KOPUCTYBAYiB IS
BJIOCKOHAJICHHSI TU3aifHy Ta (QyHKIIIOHATy Mara3uHy.

MeTtoau TecTyBaHHs Ha (DyHKIIOHAIBbHICTh: BUKOpHCTaHHS aBTOMAaTU30BaHUX TECTIB, HAITMCAHUX Ha
MOBax MporpaMyBaHHs, Takux sk Python 3 ¢peiimBopkamu PyTest abo Robot Framework, Java 3

Selenium, a6o JavaScript 3 Jest, 1106 nepeBipuTu poOOTY OKpeMux (pyHKIIii Ta MOIYJiB BeO-CalTy.
Tectn mBuAKOMII Ta HaBaHTAXCHHsS: BUKOpPHCTAaHHS IHCTPYMEHTIB I IPOBEICHHS TECTIB
mBUIKO1T, Takux K Apache JMeter, Gatling abo Loader.io, 115 OLIHKK BiAIOBITHOCTI BeO-CalTy
BHMOTaM IO0JI0 IBUKOCTI PEaKIlii Ta HABaHTAKECHHS.

Tectu 6e3nexu: Bukopucranus iHCTpyMEHTIB AJis IPOBEIEHHS TeCTiB Ha Oe3neky, Takux sk OWASP
ZAP, Burp Suite abo Acunetix, JJisi BHUSBJICHHS TOTEHI[IHHUX BPA3JIMBOCTEH BeO-I0AATKYy Ta
3a0e3neyeHHs 3aXHUCTy Bij aTak.

1. AHaui3 pe3yJbTaTiB Ta NEPCIEKTUBU PO3BUTKY:

[Ticnst 3amycky Mara3uHy IMpPOBEIEHO aHalli3 WOTOo pe3yslbTaTUBHOCTI. Takok HaMHM TIPOBEICHO
OLIIHKY €(DeKTHUBHOCTI CTpaTeriii MapKeTUHTY, 00CATIB MpoJaxiB Ta peakuii ayautopii. Ha ocHoBi
OTpUMaHMUX Pe3yJbTaTiB pO3pOOJICHO TIaH MOJANBIIOTO PO3BUTKY Ta YAOCKOHATICHHS Mara3uHy.

Cnmcoxk BUKOPHCTAHUX JKepes
1.Designing Ecommerce Websites: A Handbook aBropctsa Matt Isherwood.
2.E-commerce Website Optimization aBropctBa Dan Croxen-John ta Johann van Tonder.
3.Magento 2 Developer's Guide aBropctBa Branko Ajzele.
4.WooCommerce Cookbook aBropctpa Patrick Rauland.

Hayxosuii kepienuk: B.B. Babkin, 0-p ¢inocoii, suxnaoau
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PO3POBKA WEB-CAUTY IHTEPHET-MATA3SHHY JUIS1 IPOJAKY KABH: BLJ
KOHLENIT 10 PEAJIIBALI

VY cyuyacHOMY CBITI €JIeKTpOHHa KoMeplis HaOyjla HaA3BUYaiHOI MOIYJSPHOCTI, JO3BOJISIOYU
HiANPUEMCTBAM 3pOCTaTH Ta PO3IMIMPIOBATH CBill Oi3HEC B OHJIalH-cepeoBHILi. PO3BUTOK iHTEpHET-
MarasMHiB CTaB B&XJIMBUM CTpaTeriYHMM KpPOKOM /i OararbOX KOMIIaHIM, L0 HPOAAIOTh
pI3HOMaHITHI TOBapH, BKIIIOYAIOUX KaBy. Y Iiif CTaTTI MU PO3TISTHEMO MPOIEC po3poOKku web-caiity
IHTepHeT-Mara3uHy /Ui Npojaxy KaBH, IOYMHAIOYN 3 KOHLIEMII] Ta 3aBEPILIYIOUH peallizalielo.
[TepmuM KpOKOM y po3poOIli IHTepHET-Mara3uHy € BU3HAYEHHS METH MOTO CTBOPEHHSI Ta IIJTbOBOI
ayaurTopii. ¥ HaloMmy BHIIQAKY, METa MOJISra€e B CTBOPEHHI 3pyYHOro Ta NMpUBAOIMBOIO OHJIAMH-
pecypcy I MPOJaxKy SKICHOT KaBU pi3HUX cOpTiB. LliTboBa aytuTOpist MOXKe BKIIOYATH KAaBOMaHIB,
Oapucra, kade, oicu Ta iHII 3aIiKaBICHI 0COOH.

BaxnmBo oOpatu tuiatdhopMmy st po3poOKu  iHTepHEeT-marasuHy. Ha CchOromHImHIA JCHB
nonysspaumu Bapiantamu € Shopify, WooCommerce (s WordPress), Magento, OpenCart Ta iH1i.
KokxHa 3 HHMX Mae CBOi IepeBarm Ta MOXJIHBOCTI, TOMY BaXJIMBO 0oOpaTu Ty, SKa HalKparie
BIJIMOB1/Ia€ HAIITUM MTOTpeOaMm.

Tak gk Mu po3pobITEMO CalT 3 caMOro MOYATKy TO JJISl BTUICHHS I[BOTO MPOCKTY B JKUTTS MU
BUKOPHUCTOBYBAaTMMEMO CydYacHI TeXHoJorii Ta MoOBU mporpamyBaHHs, a came HTML, CSS,
JavaScript Ta PHP. Koxna 3 mux MOB Mae CBOi yHIKallbHI IepeBar, siki 103BOJISATh HAM CTBOPHUTHU
GyHKIIOHAIBHUHN Ta IPUBAOIUBUN BeO-CaNiT.

HTML Oyne BHKOpPHCTaHHM AJiIi CTBOPEHHS CTPYKTYPH CTOPIHOK, IO 3a0€3MEeYUTh NpPaBUIbHE
BiI0OpakeHHS KOHTEHTY Ta HOro JoriyHy opraxizamito. CSS Bi3yaabHO OQOpPMHUTH HAIll CauT,
HaJal0ud oMy CTWIb Ta TNPUBAOJMBUN 30BHINIHIA BUrsiA. JavaScript Bi3bMe Ha cebe polib
3a0e3neueHHs IMHAMIuHOI B3a€MOIii 3 KOPUCTyBaueM, Takol K aHIMallis, epexia Mk CTOpIHKaMHu
Ta 1HII iHTepakTuBHI edektu. Hapemri, PHP Oyae Buxopuctanuii mist oOpoOKM HaHMX Ta
3a0e3neueHHs 3B'A3Ky 3 0a3010 JaHUX, 110 J03BOJIUTh HaM 3J1HCHIOBATH ONepallii 3aMOBJICHHS Ta
KepyBaHHs 1HQOpMaIII€I0 PO TOBApPH.

JlocImipKeHHS T03BOJIUTh HaM HeE JIMILE TEOPETHUYHO PO3IIISHYTH IMpoLec po3poOKu BeO-caifTy, a i
MPAaKTUYHO BUBYMTH KOXKEH €Tall I[bOTO MPOIIECY, BiJl MOYaTKOBOTO MPOEKTYBAHHS JI0 peaizamii Ta
TECTYBaHHs, 1110 B CBOIO YePr'y HAAACTh MiJICTABH JJIs1 OOIPYHTOBAHUX BUCHOBKIB Ta pEKOMEHIALIN Y
HalIi JUTUIOMHIA poOOTI.

ITporec po3poOku caiiTy Oyne peTebHO pO3TISTHYTHH KPOK 32 KPOKOM, TOUYMHAKOYHY 3 TOYATKOBOTO
IUTaHYBaHHS Ta IW3aiiHy 1 3aKIHYYIOUU peaji3alieo (QyHKIIOHAIBHOCTI Ta TECTYBaHHSIM.

Jlu3aiiH inTepdeiicy Binirpae BaxJInUBy pojib y IPUBEPHEHHI KOPUCTYBAUiB Ta CTBOPEHHI IPHEMHOTO
BpPa)XEHHS B1/l KOPUCTYBAaHHS Mara3uHoM. BaxiinBo BpaxoByBaTH JIETKICTh HaBiraiii, mpruBaOIuBHUi
JU3aiH TPOAYKTIB, 3pYUHICTh 0()OPMIICHHS 3aMOBJICHHS Ta 1HII ACHIEKTH.

Jlist peanizarntii qu3aifHy HEOOX1THO MMPOBECTH JTOCIIIKEHHS, TOMY OyJi€ TPOBEICHO IITMOOKHUI aHai3
cydacHUX TeHAeHUid y BeO-mu3aiiHi ta UX/UI au3aiini, 30KkpeMa B KOHTEKCTI IX BIUIMBY Ha
e(eKTUBHICTh OHJIAMH-Mara3uHiB 3 TPOJaxy KaBu. PO3IIsHEMO HE JUINE €CTeTUYHI aCIeKTH
au3aiiHy, a i #oro (QyHKI[IOHAIBHICTh Ta B3a€MOJIIIO 3 KOpHCTyBaueM. BuBuUeHHs crienudiku 1ux
TEHJICHIII JO3BOJIUTHh 3PO3YMITH, SIKUM YHHOM ONTHMI3yBaTU BEO-CaWT IJIsl TOCSATHEHHS Kpallux
pe3yJIbTaTiB y NMpoJakax KaBH.

PerenbHe BHBUEHHS BUMOT 1 MOTped KOPUCTYBAyiB, a TaKOX aHalll3 KOHKYPEHTIB J03BOJHUTH Ha
IIOMY €Talll BU3HAYUTH OCHOBHY (DYHKIIIOHAJIBHICTh Ta CTPYKTYpPY CauTy.

[HTepHeT-Mara3uH MOBHMHEH MaTH psAJ HEOOXITHMX (YHKIIH, TaKMX SK MOLIYK TOBapiB, KOp3MHA
MOKYIIOK, OHJIAWH-OIIaTa, MOXJIMBICT BIITYKIB Ta PEHTHUHTIB, MIATPUMKA PI3HUX MOB Ta BAJIIOT, a
TaKOX 1HTErpallis 3 IATHKHUMH CUCTEMaMHU Ta CIIyKOaMu JOCTaBKH.
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Koxkna 3 (hyHKIIi#, SK1 B BKa3anH (ITOIIYK TOBApiB, KOP3UHA MOKYIOK, OHJIAH-0TIaTa, MOKIIUBICTh
BIATYKIB Ta PEUTHHIIB, MIATPUMKA PI3HUX MOB Ta BAJIOT, IHTErpallisl 3 IUIATIKHUMHU CHCTEMaMH),
MOKE€ BUMaraTtu BUKOPUCTAHHS PI3HUX TEXHOJIOTIH Ta IHCTPYMEHTIB I iX €(heKTUBHOI peaizallii.
Ocb JesiKi TEXHOJIOT11, IKi MOKYTh OYTH BUKOPHUCTaHI1 U UX (QYHKITIH:

Jlnst peanizamii GyHKITT MOITYKY MOXYTh BUKOPUCTOBYBATHCS CIICIiaJIi30BaH] MOIIYKOBI JIBUTYHH,
taki sk Elasticsearch abo Apache Solr. Bonu 3a0e3mnedyroTh MIBHAKHA Ta TOYHUN TOMIYK 3a
KJIFOYOBUMH CIIOBaMH Ta 1HIIMMH [1apaMeTpaMHu.

30epekeHHsT TOBapiB Yy KOP3WHI MOKHAa BHKOPHUCTOBYBAaTH CeaHCH ab0 JIOKaJdbHE CXOBUINE Ha
KJIIEHTCbKOMY Opay3sepi. s 30epiranHs JaHWX KOpP3WHHM Ha CEpBEpl MOXKHAa BHUKOPHCTOBYBATH
pensiiitny abo Hepensmiiay 6a3y nanux NoSQL.

3abe3neueHHss O€3MEYHOI OHJIAWH-OIUIATH MOKHAa BHUKOPHCTOBYBATH IUIATDKHI IIUTFO3U, TaKi SIK
PayPal, Stripe, abo ixmi, siki 3a0e3MedyroTh IHTErpalilo 3 pI3HUMH CHCTEMaMH OIUIaTH Ta
3a0e3nevyroTh MU(pyBaHHS TaHUX.

MoxuBicTh 30MpaTH Ta MPOIUBIATUCH BIATYKH Ta PEUTHHTM BHMAarae BUKOPUCTOBYBaTH Oasu
nanux Jlis 30epekeHHs BIATYKIB Ta pEHTHHTIB, a TAKOX JJIs1 0OpOOKH Ta BiIOOpaKEHHS IUX JTaHUX
OyZeMO BUKOPUCTOBYBAaTH BeO-cepBepHi TexHoorii (Hanpukian, PHP, Python abo Node.js).

Jna ¢dyHKUIT MATPUMKHU PI3HUX MOB Ta BAJIIOT MOKHAa BUKOPHCTOBYBAaTH MEXaHI3MU JIOKaJi3allii,
SKi JTO3BOJISIIOTH BU3HAYaTH MOBY Ta BAIIOTY, Ky KOPHUCTYBad BHKOPHCTOBYE, 1 BimoOpaxkaTtu
BiMOBiAHI AaHi. /111 Hporo Mo>kHa BUKOPUCTOBYBATH 0101110TeKH, Taki sk gettext ans PHP a6o inmri
aHAJIOT14HI IHCTPYMEHTH IS iHIIUX MOB IPOTpaMyBaHHSI.

[HTerpauis 3 mnaTiXXHUMU cicTeMaMu BUMarae BukopuctoByBaTu API iiux cucrem ta 6i6miorexu abo
SDK mnst B3aemonii 3 numu. Hampukian, mis interpanii 3 PayPal MoxHa BHKOpHCTOBYBaTH TXHiit
SDK miis PHP, Python a6o iH11i MOBU nporpaMyBaHHS.

[Ticns BU3HAYEHHS BUMOT 710 (DYHKI[IOHAJILHOCTI Ta IM3aiiHy OyayTh HEOOX1HO BUOPATH BIIAMOBIIHI
TEXHOJIOT11, ppeMBOPKH Ta IHCTPYMEHTH U1 iX peaunisalii. Hampukmian, MoxyTh OyTH BUKOPHCTaHI
Taki ppeidMBOpKH K Bootstrap s BUAKOTO po3po0IIeHHS aAanTUBHOTO Mu3aiiHy, abo Laravel mis
peautizarlii 6ekeHy BeO-caiTy.

byne 3miiicHeHo iHTerpamiro 3 0a30r0 gaHuX Jig 30epiraHHs iHQopmalii mpo ToOBapu Ta
KOPHCTYBaYiB.

Ilepen 3amyckoM BaXKJIMBO HAJAIITYBAaTH BCl (PYHKIIi Mara3uHy Ta BIEBHUTHCS Y iX KOpPEKTHIN
poboti. OcTaHHIli eTanoM € TeCcTyBaHHS, BKJIIOYAIOYM Balifallilo KoMy, IEpeBIpKYy Ha
KpocOpay3epHICTh Ta MOOLITBHY CYMICHICTh. Takoxk OymyTh 3aCTOCOBaH1 CTpaTerii onmTuMi3aii st
MiABUILEHHS IBUKOCTI 3aBaHTAXEHHS CTOPIHOK Ta 3a0e3Me4eHHs 3pyYHOCTI BUKOPUCTAHHS, 10
MO’K€ BKJIIOUATH KEIIyBaHHS, CTUCHEHHS PECYPCIB Ta 1HIII TEXHIKH.

TecTyBaHHs 10IOMOXeE BUSBUTH Ta BUMPABUTH Oy/1b-iKi IOMUJIKM Ta HEJOJIKU Mepe]l BIIKPUTTIM
MarasuHy JUIs 3arajibHOTO JOCTYILY.

[Ticns ycminiHOro TecTyBaHHS MOXKHA EPEXOANUTH JI0 3allyCKy Marauny. BaxinBo Tako)k BUBUMTH
CTpaTerii mpocyBaHHS JUIsl IPUBEPTAHHS LJILOBOI ay IUTOPIi, TaKl SIK KOHTEHT-MapKETHUHT, COLliaJIbH1
Mefia, pexiama ToIo.

Kpim Toro, Oyzae HagaHo 0coOJMBY yBary MpHUHIMIAM OE3MEKH Ta 3aXUCTy AaHUX. 3a0e3reueHHs
KOH(}iAeHIIITHOCTI iH(opMallii KOpHCTyBauiB Ta OE3MEKH iX TpaH3aKILiN - 1€ KPUTUYHO BasKIMBHUN
acrmekT OyJb-SKOoro BeO-cailTy, OCOONMBO B KOHTEKCTI OHJIAWH-TOPriBii. AHaNI3yIOUW CydYacHI
niaxoau A0 KibepOe3nmekd Ta HaWKpalli NpakTUKU y Il cdepi, M 3MOXKEMO pPO3pOOHTH Ta
BIIPOBAJINTU €(EKTUBHI CTpATErii 3aXUCTy, SIKI TapaHTYIOTh BUCOKHUI PiBEHb JOBIPH KOPUCTYBaUiB 1
CIPUSIOTH YCHIIIHOMY (PYHKIIIOHYBaHHIO [HTepHET-Mara3uHy 3 Npoaaxy KaBu.

Po3pobka web-caiiTy iHTepHeT-MarasuHy Ui IpoJaKy KaBU — II¢ CKJIJHUM, aje 3aXOIUTFOKYHU
nporiec, KU BUMarae yBard J10 JeTajei, TBOPUOro MigX0ay Ta PO3yMiHHS HOTped LiIbOBOT
aynurtopii. [IpaBuiasHO po3pobiieHnii Ta ePEeKTUBHO MPOCYBAHUI Mara3uH MOXKE CTaTH BaXKITMBUM
THCTPYMEHTOM JIJIs1 pO3BUTKY Oi3Hecy y cdepi MpoJaxy KaBH.
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PO3POBKA CAUTY IJI5I BA3H BIAIIOYUHKY

Y cyyacHy IMQpPOBY €mOXy BaXXKO YSBHTH TpPOIBITaHHS Oi3HECY, OpraHizailii 4 HaBiTh
ocobucroro 6peHay 0e3 HajexHOI mpucyTHOCTI B [HTEpHETI, a came BeO-caiTy. Beb-caiitu ctamu He
JIIIIE BI3UTHOO KAPTKOIO KOMIIaHi|, aje i BaYKIIMBUM IHCTPYMEHTOM JUISI 3UTy9IEHHS Ta 3310BOJICHHS
noTped KIieHTIB. 3aBAsSKU BeO-caliTaM KOPUCTYBaul MOXKYTh JIETKO OTPUMATH JAOCTYII 10 HEOOX1THOT
iHpopManii Ipo MPOAYKTH, TOCIYTH YU TO/ii, IOPIBHATH LIHU T4 YMOBH, 3IHCHUTH MOKYNKY a00
B3SITH y4yacTb B 1HIIUX B3a€MOJISIX.

Sk HACHTIIOK, BEO-CAlTH CTAJIA HE JIUIIC CHMBOJIOM CYYacHOCTI, ajie i HEBII €MHOI YaCTHHOIO
ycmimHoro 0i3Hecy Ta eheKTUBHOI B3aeMO/I1 3 ayauTopiero. Bonu BimoOpaxkaroTs 00pa3 KoMmnaHii i
MPUBATHUX OCI0 B OHJIAMH-CBITI, Aal0OYU iM 3MOTYy 3aJy4aTd HOBHX KIII€HTIB, PO3IIMPIOBATH CBOI
MOJKJIMBOCTI Ta AOCATATH YCHIXYy Ha M100albHOMY PiBHI.

Po3pobka BeO-caiiTy ansi 06a3W BIONOYMHKY € BaXXJIIMBOIO 3 KUTbKOX mpuuuH. [lo-mepie,
3pocTarouya poiib IHTepHeTy B cdepl Typu3My Ta BIINOYMHKY HPU3BOAMTH 110 30UIbLICHHS
MOIYJIIPHOCT] OHJIAH-OpOHIOBaHHS Ta TOMIYKY iH(opMarii mpo micus BigmoyuHKy. Tomy BeO-
CaliTW CTalOTh BAXKJIMBUM 3aCO00OM JJIs 3aJyd4eHHS Ta 3a/J0BOJICHHS NOTpe0 KOpPUCTYBadiB Yy
IIPOBEJICHHI1 J103BUILIIS.

[To-apyre, BaxuBO, 11106 6a3u BiANOUYMHKY Maly NpUBabIuBUil Ta iHPOPMAaTUBHUI BEO-CaT.
Ile nomomarae 3amyyaTH HOBHMX KJIIEHTIB Ta Ha/laBaTu iM 3py4HHUl crociO 3a0pOHIOBaTH MOCIYTH Ta
OTpUMaTH iH(OpMaILifo.

CTBOpEeHHS IHTEPAKTUBHOTO CalTy Aa€ 6a3aM BIAMOYMHKY HOBI MOMJIMBOCTI JIJIS IT1IBUIIICHHS
SKOCT1 00CITYTOBYBaHHS Ta 3aJIy4eHHs HOBOI ayUTOPIi.

IIpu cTBOpeHHI Takoro BeO-caliTy Ham HeoOxinmHo o3Haiomutuca 3 HTML 1 CSS. Mosa
po3MiTkH rineprekcty, abo HTML, BUKOPUCTOBY€ETHCS Al CTBOPEHHS PI3HUX THIIB JOKYMEHTIB,
TaKMX K €JEeKTPOHHI TabiuIli, Ipe3eHTallii, eeKTPOHHI KHUTH Ta pyKONHCHI HOTaTKu. KackanHi
Tabmumi ctuiiB, adbo CSS, BUKOPUCTOBYIOTHCSI /ISl CTBOPEHHS MAKeTIB Ta IHIIMX Bi3yaJlbHUX
aCMeKTIB, BKJIIOYAIOUU KOJbOPH, WIPU(TH, KOMIIOHYBAHHS Ta 1HII €JIeMeHTH. PO3yMiHHS IIUX JBOX
MOB JIO3BOJIMTh HaM CTBOPUTH MpHUBaOAMBUNA 1 (QyHKIIOHANbHUN BeO-calT, 3pydHUl s
KOPHCTYBayiB.

EdexTuBHMi TU3aiiH € BaXIJIMBUM €TalloM y po3podii Oy/b-SKOro BeO-caiTy, OCKUIBKH BiH
BHU3Hauae oro npuBalbaMBICTh Ta (PyHKUIOHANBHICTE. CTPYKTYypa Ta BUIJIAJ MOYATKOBOI CTOPIHKH
rpaloTh KIOYOBY POJIb y MEPIIOMY BpaXKeHHI Bl CaliTy, BIUIMBAIOYM HA KOPUCTYBAILKUI JOCBIT 1
CHPUSIOUU JOCATHEHHIO IMOCTaBIeHUX 1iel. Ha 3apa3 € npubnu3Huii Ju3aifH MOYaTKOBOI CTOPIHKH,
KU OyJie BUKOPUCTOBYBATUCS JJIS MOAAJIBINOT pO3pOOKH camMoro caity (puc. 1).

JlonaTkoBo, A1 ONTUMI3Allil (PYHKIIIOHATBHOCTI Ta 3pyYHOCTI KOPUCTYBAaHHS BeO-caliT Oyne
BukopuctoByBaTtu JavaScript (JS) Ta SQL mns 6a3u manux. JavaScript 103BoJIss€e HAM CTBOPIOBAaTH
JTUHAMIYHI €JIEMEHTH Ha CTOPIHIII, TaKi K aHIMaIlis, Baiamis popM, B3aEMOIisl 3 KOpUCTyBadeM 0e3
nepe3aBaHTaKEHHs CTOPIHKM Ta Oararo iHmoro. SQL y cBoro uepry Oyae BUKOPUCTOBYBATUCS IS
e(eKTUBHOTO 30epiraHHs Ta YIpaBIiHHA JaHUMH Ha CEpBEpi, IO JO03BOJSIE HAM IIBHAKO Ta
e(peKTUBHO OOpOOJIATH 3alUTH KOPUCTYBAYiB Ta 3abe3neuyBaTu HaAilHICTh AaHuX. Lle He TiTbku
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poOWTH HAll CalT MPUBAOIMBUM JIJIsi KOPUCTYBadiB, ajie W 3a0e3leuye HWOMy BHUCOKHHA PIBEHBb
10HAJTLHOCTI Ta HAIIHHOCTI.

Baw iaeanbsHU BUGIp
ANS pO3KiLLIHOro
BiAMOYUHKY

Nackaso 3anpowyemo 4o GoodZone - BalOro yHiKanbHOro peTpuTy,

§  pe3ycTpivaloTbes KOMPOPT, PO3Kill | HENOBTOPHI BPaXeHHS.

Bpoioii 3apa3 Npo Hac

) /= mm A

1 -
p——1
Knientie Biaryxis

Puc. 1 /Iu3aiiH moyaTKoBOI CTOPIHKU CaTy

OTxe, po3po0Ka Ta BUKOPUCTaHHS 1HHOBALlIMHUX KOMYHIKAI[II{HUX TEXHOJIOT1H, TaKUX K BEO-
CaiiTH, CTa€ BOKJIMBHUM 3aBJAaHHSIM U TYPUCTHUYHOTO Ta peKpeariitHoro 6i3Hecy, moo BiAmoBigaTu
CY4YaCHHUM 3allMTaM pUHKY Ta CII0’KHUBAYIB.

Hayxosuii kepienuk: B.B. Babkin, 0-p ¢inocoii, suxnaoau

J.B. Kajiora

oaxanaep, 4-u pik Ha6YaHHA
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Yuieepcumem imeni Anvgppeoa Hoobens, m. /[ninpo

ONITUMIBALIA POBOTHU NIAINTPUEMCTBA YEPE3 CUCTEMATU3AIITIO
3AMOBJIEHDb HA BEKEH/I1

Cy4acHi mimpHeEMCTBA CTUKAIOTHCS 3 TOCTIMHUM MIParHeHHSM J0 MiJBUIICHHS €()eKTUBHOCTI
0i3Hec-TIPoIIeCiB Ta MOKPAIICHHS SIKOCTI 00CITyroByBaHHs Kii€HTiB. OHUM i3 KIIFOYOBHX KPOKIB Y
[[bOMY HAIPSIMKY € CUCTeMaTH3allisi 3aMOBJIEHb Ha OEKEH/I.

Cucremarm3aliisi 3aMOBJIeHb Ha O€KEHI1 TMIANPUEMCTBA € TPOIEC CTPYKTYPyBaHHS Ta
opraizanii JaHUX MPO 3aMOBJIEHHS Bia KiieHTIB. Lleil mpouec Bkirouae 30upaHHA, 30epiraHus,
00poOKy Ta aHami3 iHGOpMAIIil MPO 3aMOBJICHHS, IO JO3BOJISE MIAMPUEMCTBY OB €PEKTUBHO
KepYBaTH CBOEIO JISITbHICTIO.

OnHi€er0o 3 OCHOBHUX IIepeBar CHUCTEMaTh3allii 3aMOBJICHh Ha OEKEeHJl € TIiJBUIICHHS
OIEepPaTUBHOCTI OOPOOKM 3aMOBIIEHb. 3aBASKH UITKIH CTPYKTypH3alii AaHUX Ta aBTOMAaTH3aIlil
MPOIIECiB, MMiIMPUEMCTBO MOKE IIBUJIKO pearyBaTH Ha 3aMOBJICHHS, IO MTOCTYIAI0Th, CKOPOUYIOUH
gyac 00poOKH Ta MOKPAIYIOUU CEPBIC IS KIIEHTIB.

Kpim Toro, cucremaTtuzaiisi 3aMOBJICHb CHOpHUAE€ ONTUMI3AIIl I1HBECTHIIH Ta pecypciB
MiAIpUEMCTBA. AHami3 JaHUX 3aMOBJICHb Ha OEKEH[I J03BOJISE€ BHSIBUTH HAWOUIBII MOIMYJSpHI
ToBapu ab0 TOCIYTHW, BU3HAYHTH MOMUT Yy 4Yaci Ta perioHax, IO y CBOK UYEPry JAOMOMarae
MiIPUEMCTBY Kpallle alanTyBaTh CBOIO MIPOMO3UIIIO Ta KEPyBaTH 3arlacaMu.
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[HIIIMM BaKJIMBMM aCIIEKTOM CHCTEMATH3Aalll]l 3aMOBJIEHD HAa OEKEH/ € MOYKJIMBICTB IT1ABUIIICHHS
piBHS mepcoHaiizanii o0cmyroByBaHHs kiieHTiB. IIInsgxoM aHamizy Ta BUKOPHUCTAHHS IAaHHUX IIPO
3aMOBJICHHS MIANPUEMCTBO MOXKE€ CTBOPIOBATH IEPCOHAI30BaHI MPOIMO3ULIT Ta akIii 3 Orisay Ha
1H/IMBITyabHI TOTPEOU CIIOKHUBAYIB.

TakuM YHHOM, CHCTEMAaTH3allisl 3aMOBJIEHb Ha O€KEeHI € HEBI'€MHOIO YACTUHOK ONTUMI3allii
pobotu minmpuemctBa. lLleil mporec 03BOJNsE€ TMOKPAIIMTH  YHOPABIiHHS —3aMOBJICHHSIMH,
ONTHUMI3YBaTH PECYPCH, MiABUIIUTH PIBEHb OOCITYrOBYBaHHS KJIEHTIB 1, 3PEIITOIO, 301IBIIMTH
KOHKYPEHTOCIIPOMO>KHICTh Ta IPUOYTKOBICTH MiAIPHEMCTBA.

Posrasinemo nipukiaa 6i3HECy, 110 BUKOPUCTOBYE CUCTEMATH3AIIII0 3aMOBJICHh Ha OCKEH 1.

[Tpumyctumo, y Hac € iIHTepHET-Mara3uH, o CIeIiali3yeTbCs Ha MPO1aXki HOOYTOBOI TEXHIKH,
BKJIIOYAIOYH XOJIOAWIBHUKH, IPAJIbHI MAIIMHU, TUJIOCOCH Ta 1HIII €JIEKTPOHHI MPUCTPO].

Sk 6i3HecC IbOrO Mara3uHy BUKOPUCTOBY€E CHCTEMATH3AaIlil0 3aMOBJICHb Ha OCKEeH/I1:

1. O6poOka 3amoBiieHb: [licis Toro, K KJIIEHT PO3MIIIYyE€ 3aMOBJICHHS Ha CalTi MarasuHy,
crucTeMa aBTOMAaTHYHO 3alHCy€ Ta CTPYKTYpy€e 3aMOBIICHHS Ha OEKEHIl, BiJ3HA4Yarouum Jetaii
MPOJYKTY, apecy JOCTaBKH, KOHTAKTHI JaHi MOKYMIIS Ta JaTy 3aMOBJICHHS.

2. YupaBiniHHS 3anmacaMu: 3aBASKH CHCTEMaTH3allii 3aMOBJICHb, Oi3HEC MOXKE BiICTE)KYBaTH
MOMYJISIPHI TOBapH, aHaji3yBaTH MOMUT Ta ONTUMI3yBaTH 3amacH, o0 3a0e3neyuT Oe3nepepBHY
HAsBHICTh HAHUTOMYJISPHIIINX TOBapiB.

3. Ilepconamizarisi mpomno3ulliii: AHami3 3aMOBIEHb J[03BOJSE Mara3uHy CTBOPIOBAaTH
MIEPCOHATI30BaHI MPOTO3UIIIT Ul KITI€HTIB, HAPUKIIA]], PEKOMEH/IAII] CX0XKHUX TOBAPIB UM 3HUKKHU
Ha KaTeropii ToBapiB, sIKi KJIIEHT KYITyBaB.

4. OnTuMmizarist mpouecy A0CTaBKH: YiTKa cucTeMaTh3allis 3aMOBIIEHB JIOTIOMArae KepyBaTh
MPOLIECOM JIOCTAaBKH, BIJCTEKYBAaTH CTaTyC 3aMOBJIIEHb Ta 3abe3leuyBaTH CBO€YACHY JOCTaBKY
TOBApIB 32 aJIPECOI0 KITIE€HTA.

5. IlosninuieHHs: 00CIyroByBaHHs KJIIEHTIB: 3HAOUM 1ICTOPIO 3aMOBJICHb Ta IEPEBaru KJi€HTIB,
MarasuH MOK€ MPOIMOHYBATH OibIN IHAWBIAyaJbHUHN MiAXiA, BUPINIyBaTH MPOOJIEMH MIBHIIIE Ta
MiBUIIYBATH PiBEHb 33J0BOJICHOCT] KJII€HTIB.

Takum  4yuMHOM, IHTEpHET-MarasuH TOOYTOBOI TEXHIKM  YCHIIIHO  BUKOPHUCTOBYE
CHUCTeMAaTH3allil0 3aMOBJeHb Ha OeKkeHAl AN onTuMizalii Oi3Hec-TpoleciB, MOKpaIlleHHs
00CITyrOBYyBaHHSI KJTIEHTIB Ta MIABUIIECHHS €()EKTUBHOCTI CBOET NISUTHHOCTI.

Hayxosuii xepienux: B.B. babkin, 0-p gpinocoii, euxnaoau
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