MIHICTEPCTBO OCBITH I HAVKM YKPATHN
YMAHCBKUI HAIIOHAJIbLHUI YHIBEPCUTET CAJIBHULITBA

daKy/JbTeT eKOHOMIKH I MiANPUEMHHUITBA

Kadenpa inpopmaniiHuX T€XHOJIOTIi

JlonyieHo 10 3axucry

" " 2023 p.

3aB. xadenpu, K.T.H., JOICHT

Jlimyk P.I.

KBAJII®IKAIIIMHA POBOTA
MATICTPA

PO3POBKA BEB-TOJATKY AJIsA KEPYBAHHSA
CTATUCTUYHUMHU JAHUMMU I IX BI3YAJIIBALIA

BukoHnas — cryneHr 2 kypcy, rpynu 21 M-kH
oCBITHBOT iporpamu "Komr toTepHi Hayku"
crneriansHoCTi 122 KoM’ 1oTepHi HayKu

Ilyasra Biaaguciaas SipociaBoBuy

HaykoBuii kepiBHUK — K.€.H., JOLICHT

Konueoa Cepriii MuxaitjioBuu

VYwmausp — 2023



3MICT
BCTVII
PO3/LJT 1 AHAJII3 IIPEAMETHOI OBJIACTI

1.1 3arajgbHui OV BeO-I04aTKIB
1.2 Orusin HassBHUX PIIICHD
1.3 [TocTanoBka 3aBaaHHs

PO3ILI 2. OTJISI APXITEKTYPU TA BUBIP METO/IB PEAJIIBALIII

2.1 Orusin apXiTeKTypH PO3pOOTFOBAHOTO J0/1aTKa
2.2 Bubip ¢peiimBopkiB Ta 610110TEK

2.3 Croci6 aBTeHTH(IKAI] KOPUCTYBaUiB

2.4 Bubip cucrtemu kepyBaHHs 0a3aMu TaHUX

PO3AUI 3. TIPAKTUYHA PEAJIIBALILA

3.1 [ndopmariitna moenb

3.2 [Iporpamua peanizariis

3.3 Po3pobka BixeTiB /uis mi1aTGopmMu
3.4 TecTyBaHHs n0oJaTKa

BMUCHOBKUA

CITMCOK BUKOPUCTAHUX JIKEPEJ
JIOJIATKH



BCTYII

AKTyaJbHiCTh. 3pocTaHHS OOCATIB JaHMX, SIKI JIIOAMHA 3YyCTpiduae B
MOBCSIKJICHHOMY KHTTI, MOPOJKYE TpodJieMy iX cucremaTusaiii ta ontuMizaiii. Lle
OpU3BOAUTH /O TMOTPeOM Yy CTBOPEHHI IHCTPYMEHTIB MJisi aHamizy (iHAHCOBOI,
MEJIMYHOI, CTaTUCTUYHOI Ta IHIMX BUIIB iH(MopMarii. [{ro mpobiemy Bxke J10BOJII
JTaBHO HaMaraloThCs BHUPIIIUTH aJie Takl pIIMIEHHS 3a3BUYaii € BHYTPIIIHIMHU
CHUCTEMaMU JJI1 BUKOHAHHS Oi3HEC JIOTIKM Ha MIAMPUEMCTBAX 1 HE HAMAIOTHCS IS
IIUPOKOTO 3arajgy. Taki CHUCTEMU HE BIAPI3HAIOTHCS YHIBEPCAIBHICTIO 1 MOXKYTh
IpaIlOBATH TUIBKK 3 BHYTPIMIHIMHM IMPOLIECAMH @ Ha iX MIATPUMKY BHUTPAYaIOThCA
3HA4H1 KOIITH.

00’exT nocaimkenns. [Iporec kepyBaHHS JaHUMHU Ta iX Bi3yasli3allis.

Ipeamer mocaigxennsi. Mertoaosoris Bizyamizaiii CTaTUCTUYHHUX JIaHUX Ta
KEepyBaHHSA HUMH B BE€O-pO3pOOIIl.

linore3a. Bizyamizaiito CTaTUCTUYHUX JaHUX Ta KEPyBaHHS HUMHU MOXKHA
JOCSITHYTH IIUIIXOM 3aCTOCYBaHHS 1H(OpPMAIIMHOI TEXHOJIOTII, 0 peaji3ye CepBic
JUUISL PO3MIILICHHS JI0JIaTKIB SIKI BUKOHYIOTh 111 (DYHKITIi.

HaykoBa HoBu3Ha. Onucane y JaHiid poOOTI NpOrpaMHE PillIeHHS J03BOJIUTH
JOCSTTU OUTBINIOT €(heKTUBHOCTI B MOOY10B1 1H(GOPMAIIIITHOT cMCTEMHU TIAIPUEMCTBA,
JO3BOJISIIOYM  aBTOMATU3yBaTW BHYTPIIIHI MPOIECHM Ta CHPOCTHTH aHAI3 Ta
Bi3yauli3alii CTATUCTUYHUX JaHUX.

Crpykrypa. Jlana pobora cKiIagaeThCs 31 BCTYITY, aHaJII3y PEeAMETHOT 00J1acTi,
MOCTAHOBKM 3aJa4l TOCHIIJI)KEHHS, BUOIP apXITEKTypH Ta IHCTPYMEHTIB JUJISl PIILICHHS
MOCTaBJICHOI ~ MpOOJIeMH, OMHCY  PO3POOKH  MPOrpaMHOro  3a0e3MeyYeHHS

1H(}OopMaIifHOT CUCTEMU, BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JIKEPEIT Ta TOJATKIB.



PO3/ILJT 1 AHAJII3 IPEAMETHOI OBJIACTI

1.1 3araabHui orJjsii BeO-I10AATKIB

OcHoBHa mepeBara BeO-AOJAaTKIB TNepe] IHIMUMU (opMamMu MPOrPaMHOTO
3a0e3nedeHHs B yHiBepcaiabHOCTI. CaMme 11e poOuTh iX MOMYJISIPHUMU aJI’Ke CIPOIILY€E
B3a€EMO/Ii}0 KOPUCTYBaua 3 CEPBICOM 1 BIATIOBIJHO € JIyXKe MPUBAOIMBUM JJIsSI O13HECY
Yyepe3 MOTCHIIHO BENHMKY ayJIUTOpi0. 3a JTOMOMOTOI BEO-OPIEHTOBAHHMX CEPBICIB
KOPHUCTyBaud Ma€ 3MOTY OTpUMyBaThd abo oO0poOiaTu maHi 6e3 HeoOX1THOCTI
3aBaHTa)XyBaTH Ta BCTAHOBJIIOBATH JOJAaTKOBE MpPOTrpaMHE 3a0e3MeUeHHs Ha CBOi
MPUCTPOI, TAaKOXX BHUTPAYAETHCS MEHINE 4Yacy Ha HaJAIITyBaHHS IPOTPAMHOTO
3a0e3nedeHHs Ta oro MoaymiB. KopuctyBaui MaioTh HOCTyN J0 JaHUX Ta CEPBICIB
Ha Oynb SIKOMY IPHUCTPOI SKMH Mae JOCTYIl JI0 Mepexi 1HTepHeT Ta Opay3zep. Lls
nepeBara Mae 3HA4YHY poOJib y Cy4YaCHOMY CBITI Ji€ ICHye HEHMOBIPHO BeJHKa
KUIBKICTh CEpBICIB Ta Oprafizaimiil sKi MpauioloTh 3 KIHIEBUM KOPHUCTYyBayeM.
CyvacHuii 0i3Hec B OUIBIIOCTI BHUMAJAKIB MOBHHEH MaTU CBIi BeO-callT 1100
BIJIMOBIJaTH BUMOTaM CYCITIJIbCTBA.

[Hmoro mepeBaroro BeO-m0JATKIB € MaciiTaOyBaHHS [1] Ta MOMIJIMBOCTI IS
BJIOCKOHAJICHHSI Ta PO3BUTKY cepBicy. DyHKINIOHAN TaKUX JOJATKIB JIETKO 3MIHUTH
Yy PO3IIMPIOBATH JIJIsi OXOIUICHHS HOBUX MOTped KopucTyBauiB. Lle poOouth BeO-
JOAATKA OlIbII THYYKMMH Ta aJalNTUBHUMHU JO TMOTped mroaer ski  ix
BUKOPHCTOBYIOTh, @ TAKOX JI03BOJISIIOTH PO3BUBATUCS BIJMOBIIHO J0 MOKPAIEHHS Ta
€BOJIIOLIi TEXHOJOTiH Ta BUMOI pUHKY. OKpIM LBOrO BHUCOKa MOMYJSIPHICTH BEO-
CEPBICIB MOPOKYE MPOOIEMY sIKa MOB’sI3aHA 3 BEJIMKOIO KIJIBKICTIO KOPUCTYBAUiB Ta
CYTTEBHM HABAaHTAKEHHSM Ha cuctemy. BukopucTanHs BeO-OpIEHTOBAHOTO CEPBICY
JoTIoMarae BIJMOBIJATH HA 3alUTH KOPHUCTYBadiB a00 30UIBIICHHS iX KUIBKOCTI
OJIHUM 3 METO/IIB MacIITa0yBaHHs. 3aBISKA TEXHOJIOTISIM XMapHOi 1HQPACTPYKTYpHU
Ta MacimTadyBaHHS, BEO-IOMATKH MOXYTh JIETKO MPHUCTOCYBATUCS O 301IbIICHHS
o0cAary pobotu Ta 3ade3neuntu 6e3nepediiiny poOoTy A BCiX KopucTyBauiB. Takum

YUHOM, BEO-TOMATKU 37aTHI MiATpUMyBaTu OesnepebiiiHy poOOTy, HaBITh SIKIIO
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KUTBKICTh KOPUCTYBauiB 3HAYHO 301IbIINTHCS. 1{e 3011bIy€e BIIMOBOCTIMKICTh BCi€l
CHUCTEMH 1 3MEHIIIy€ BTpaTu O13HECY Yepe3 TEXHIUH1 TPOOJIeMH.

BeG-nomatku Takox 3a0e3MedyloThb MOXKIIUBICTH JOCTYIy JO OJHIET Bepcii
JONATKy MJisg BCiX KopucTyBauiB. lle o3Hauae, 1o BCl KOpPUCTYyBaul MOXYTb
IPAaLOBaTH 3 OJJHAKOBOIO BEPCI€I0 T0JATKy Ta BUKOPUCTOBYBATH BCl MOTO (DyHKIII.
Kpim Toro, BeO-101aTKU MOXKYTh OyTH JIETKO CYMICHMMH 3 1HIIMMHU JOJaTKaMU Ta
CHUCTEMaMH SIKI BUKOPUCTOBYe Oi3Hec. lle m03Bosie KOMIaHIsIM JIETKO 1HTErpyBaTH
CBOI BEO-IOMATKM 3 IHIIMMH CHCTEMaMH, TaKUMH SIK CHCTEMHU YIPaBIiHHSA
BIJIHOCMHAMHU 3 KIIEHTaMH, CHUCTEeMH BEICHHS OOJIKY, CHUCTEMHU EJEKTPOHHOI
KOMEpIIii Ta 1HIII.

He3Baxkaroun Ha mnepeBaru BeO-I0JATKIB, € pPsAJ HEHOJIKIB, SKI MOXYTh
BIUTMHYTH Ha iX MPOAYKTUBHICTH Ta €(PekTuBHICTh. OJIHUM 3 TOJOBHUX HEIOJIKIB
BE0-710/1aTKIB € 3aJIKHICTh BiJ] IIBUJKOCTI Ta HalMHOCTI [HTEepHET-3'enHaHH . KO
MepeXeBe 3'€THaHHS HecTaOlIbHE a00 Ma€ 3aHU3bKY IIBUAKICTD, 11€ MOXKE IPU3BECTU
710 3HUKEHHS IPOYKTUBHOCTI J0JaTKy ab0 710 30010 B pOoOOTI JOIATKY.

KpiMm Toro, Be0-opi€eHTOBaH1 JOJATKH HE 3aBXKJIU MOXXYTh HaJaBaTHU JOCTYII JO
BCIX MOJKJIMBOCTEH orepariiinoi cuctemu. Hampukian, BeO-mogaTku depes Te SK
BOHH BJIALITOBAaHI HE MOXXYThb B3a€MOMISTH 3 JIOKAJbHUMHU (ailliaMy Ha KOMII'FOTepl
KoprcTyBaua abo 3amyCKaTH TpollecH B omepalliiHiii cucremi. lle Moxe OytH
HEOOX1THO JIJIS ICSIKKX 3aBJllaHb, TAKHUX SIK 00poOKa Bineo abo poboTa 3 daiiamu.

[lle ogHuM HEIOJIIKOM BEO-AOMATKIB € IX 3aJIEKHICTh B1J] CTOPOHHIX CEPBICIB,
K1 MOXKYTb OyTH HecTaOUTbHUMH a00 HEIOCTYIMHUMH Yy NIeIKUN yac depe3 3001 ado
TeXHIYH1 poOoTu. Hampukian, sKio BeO-10aTOK BUKOPUCTOBYE CTOPOHHIN CEpBIC
JJ1s1 30€piraHHsl KOPUCTYBALIbKUX JIaHUX, 1 IIEH CEepBIC CTA€ HEJOCTYITHUM, 1I€ MOXE
MPU3BECTH JI0 BTPATU JAHUX Ta 3YIUHKU POOOTHU JIOJIATKY.

Takox BeO-7OJAaTKM MOXKYTh OyTH OUIbLI Bpa3iIMBUMU A0 KiOepaTtak [2],
OCKIJTbKM iX BUKOHAaHHS 3aJICKUTHh Bl Opay3epa Ha CTOpOHI KOpHCTyBada Ta
HaJallITyBaHb Oe€3MeKku Opay3epa 4YM OMEpaliiHOi CUCTEeMHU. Y 3aJeKHOCTI BiJ
HaJalTyBaHb Opay3epa Ta CUCTEMH, JCSKI PU3HKU OE3MEeKHU MOXKYTh OyTH 30UIbIIIEHI

a00 3MEHIIIEHI.
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3aranom, BeO J0/1aTKK € €()eKTUBHUMU Ta 3pYYHUMHU 3aC00aMHU JJIs YIIPABIIHHS
JAHUMU Ta Bi3yaui3allii JaHux. BoHM H03BOJIAIOTH 3a0€3MEUUTH JIETKUU JTOCTYI A0
JnaHuX 3 OyAb-KOro Micus Ta 3 OyAb-sIKOTO MPUCTPOIO, MIABUIILYIOTH €()EKTHUBHICTD
poboTH O13HECY, 3MEHIIYIOTh TEXHIYHI MpoOJIeMU Ta BTpaTH OI3HECY Ta HAJArOTh
MOSKJIMBOCTI JUISI PO3BUTKY Ta MacIITa0yBaHHS.

Po3poOka BeO-mogaTkiB — Iie CKJIAAHUNA KOMIUIEKCHUM TIPOIIeC, SKUH MOXKe
3aiimMaTi Oararo dYacy Ta 3yCWib B pPO3pOOHUKIB. [HXeHepu mporpaMHOro
3a0e3MeyYeHHs] TOBHHHI BPAaxXxOBYBAaTH 3HAYHY KUIBKICTh (DaKTOPiB, BKIIIOYAIOYU
MPOCKTYBaHHS 1HTep(deiicy KopucTyBaya, 30epiraHHS Ta YIPaBIIHHSA JaHUMH,
ONTHUMI3alil0 MPOAYKTUBHOCTI Ta Oe3neky. DperMBOpKM J0MOMAararoTh 3poOUTH
MpoIIeC PO3POOKH BEO-0IATKIB MEHII CKJIAJIHUM 1 OUIBII OpraHi30BaHUM, HaJal04U
3py4YHHM Ta OUIbII CTPYKTYPOBAaHUU MiJAX1J JO MPOTPaMyBaHHSA Ta MPOEKTYBAaHHS.
Taki 3acobu 1711 po3poOKH MPOrpaMHOTo 3a0e3MEUYEHHs, HAlal0Th CTPYKTYpOBaHI
MeToau Ta O10J10TEKH, M0 JO3BOJIAIOTH IIBUIAKO Ta €(PEKTUBHO CTBOPIOBATH BEO-
JOJIaTKU MPUTPUMYIOYUCH TPUHIIMITIB Ta CTHIIICTUKU KOAY BIACTUBUM (PpEUMBOPKY.

OpeliMBOpKH 3a0€3MeUyI0Th PO3POOHUKAM CTAHAAPTHI METOAU Ta CTPYKTYpHU
IPOEKTIB, SKI JO3BOJISAIOTh 3MEHIUUTH BHUTpPAaTH 4Yacy Ta 3YCWUJIb Ha pPO3pOOKY
JOJIaTKIB, a TaK0X MPHUBECTH CTPYKTYypy TMPOEKTy 10 CTaJlOr0 BHIY SKHIA
BUKOPUCTOBYETHCS B IHIIKUX mpoekTax. Ll yHidikamis mo3Bossie po3poOHUKAM
MPOCTIIIE TMEePEKIIYATUCh MDK MPOEKTaMHM Ta IIBHUJIIE aJanTyBaTUCA JO HOBOI
po0oTH.

Haii6inpmr nomymnsipai  ppeiiMBopku it BeO-po3poOku  MoBOr0 JavaScript
BKIIOUar0Th React, Angular ta Vue.js [3]. KoxeHn 3 HUX MIAXOAUTH Mij Pi3HI LU 1 €
MOBHOI[IHHUM 1HCTPYMEHTOM 3 JOIOMOTOIO0 SIKUX CTBOPEHO OUIBIIICTh ICHYHOYMX
Be0-/10/1aTKiB Ha PUHKY.

React € onauM 3 HainmonyasipHIMKUX GPEHMBOPKIB sl pO3pOOKH BeO-101aTKIB
Ha JavaScript. [loyaTkoBO BiH CTBOPEHHUU IS 3pYYHOI PO3POOKH KOPUCTYBAI[bKHUX
iHTepdeiiciB Ta miaTpumyetbes Facebook 1 BIAKpUTOO MyXke MIUPOKOIO CHITHHOTOIO
PO3pOOHUKIB, Uepe3 10 Ma€ AYy>Ke OOIIMPHY TOKYMEHTAIlII0 BeJIMYe3Hy O1010TeKy

JTOJTATKOBUX MOJYJIIB Ta MPUKJIAIB BUKOPUCTAHHS.



Opniero 3 TOJOBHUX ocoOnMBocTe React € BUKOpUCTaHHS KOMIIOHEHTHOTO
niaxoay. KoMmoHeHTH — 11e okpeMi OJIOKH, SIKI MICTSTh KOJ po3MiTkH, JavaScript-
Joriky Ta cTuii. Taki KOMIIOHEHTH MOXKYTh OyTH BKJIJ€HI B 1HIII KOMIIOHEHTH, 110
JTIO3BOJIIE CTBOPIOBATH CKJIAIHI 1HTEp(EehCH 3 JEKUIBKOX KOMIIOHEHTIB 5Kl JIETKO
OiATPUMYBATH Yepe3 Te, 10 MPH 3MiHI (Qailily 0JJHOTO KOMIOHEHTa BIH 3MIHUTHCS Y
BCIX MICISIX JiI€ BHUKOpHCTOBYeThca. Lle cmporrye po3poOKy, TecTyBaHHS Ta
PO3YMIHHS KOJTY.

Takox React BukopuctoBye Virtual DOM — BipTyanbHe 1epeBO €IEMEHTIB, SKeE
BUKOPHUCTOBYETHCS IS IIBUJKOTO Ta €()eKTUBHOTO BiAOOpa)KEHHs 3MIH Ha CTOPIHII
0e3 HeOOX1THOCTI Mepe3aBaHTaXyBaTH BCIO CTOPIHKY YM BCl KOMIIOHEHTH Ha Hiil [4].
[le 3MeHIlye BUTpAaTH 4Yacy Ta PECypCiB CUCTEMHM Ha OHOBJEHHs iHGoOpMmallli Ha
CTOpIHIII T2 POOUTH JOJATOK OUIBII MPOYKTUBHUM Ta IIBUIKHM.

React Mae BenMKy KUIbKICTh PO3IIMPEHb Ta 010J110TEK, SIKI I03BOJISIIOTh 3HAYHO
po3mpuT GyHKIIOHATIBHICTh JTOJATKIB Ta MAlOTh IMIMPOKUNA BUOIP 1HCTPYMEHTIB
U1t po3pooOku. OkpiM 11boro, React Moske OyTH BUKOPUCTAHUM ISl pO3POOKH SIK BEO-
JOJIATKIB, TaK 1 JIOAATKIB JIsl MOOLITLHUX TuIaTdopM 3 BUKOopucTaHHAM React Native,
[le no3Boisie po3poOHMKAM CTBOPIOBATH YHIBEPCAJIbHUM JOJATOK JUIsl SIKOTO
BUKOPHCTOBYETHCS OJHA TEXHOJIOTISI Ta CXOKHUU KOJ, II€ 3HAYHO 3MEHIIYE BUTPATH
Ha PO3POOKY Ta MATPUMKY JOJATKIB.

AnbrepHatrBoIo 10 React Mmoxe Oytu Angular, BiH € JavaScript ¢ppeliMBopkoM,
akuil OyB pospoOnennit Google. OguH 3 TOJIOBHMX NpuHLMIIB Angular — 1e
MOJYJIBHICTb PO3POOIIOBAHOTO KOy, IO JI03BOJISIE OOy yBaTH JTOJATOK 3 OKPEMHX
KOMIIOHEHTIB, SIKI JIETKO MOHa BHUKOPUCTATH B IHIIMUX MPOEKTaX YM 3ajJlayax.
Angular TakoXX Mae JOCTaTHBO BEJIMKY KUIBKICTh TOTOBHX O010Mi0TE€K Ta
IHCTPYMEHTIB, 1110 CIIPOITYIOTh PO3POOKY MPOIYKTIB.

KmtouoBuii  komrioHeHT Angular — 1i¢  aupeKkTHBH. BOHHM  J103BOJISIOTH
BukopuctoByBatd HTML sik MOBy 11s1 1m1aGJjoHIB Ta JOMOMAarairTh OpraHi3yBaTu
MPOCTUI Ta 3pO3yMUIMiA crocid B3aeMoii 3 BeO-mogaTkom. Kpim toro, Angular mae
CHUCTEMY 3aJIC)KHOCTEH, sIKa JO03BOJIIE JIETKO KEepyBaTH KOMIIOHEHTAaMH Ta iX

3anexHOCTsIMU. OCHOBHOIO 0COONMBICTIO Angular € miaTpuMKa JBOCTOPOHHBOTO
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3B'SI3KY JIaHUX, 110 JO3BOJISIE aBTOMAaTUYHO BHOCUTH 3MIHU B JIJaH1 Ha CTOPOHI KJIIEHTA
abo cepBepa. Takuit miaxija 3a0e3nedye MUTTEBY B3a€MOJIIIO 3 I0JATKOM Ta 3MEHIITYE
KUTBKICTh 3aIUTIB Ha CEpPBE.

Angular takox sk 1 React miarpumye po3poOKy MOOLIBHHUX JOJATKIB 3a
nonomororo lonic Framework, sikuit 6a3yerbes Ha Angular Ta 103BOJISIE pO3POOIATH
MOO1IBbHI 1oAaTKH 3 6aratum iHTepdeiicom kopuctyBaya ajs 10S ta Android.

Opnak, B Angular € gesixi Hegoniku. Hanmpuknaza, Angular Mae 10CUTh CKIaJHY
CTPYKTYpy Ta BUMAara€ BiJi pO3pOOHMKIB BHBYCHHsS OaraThOX HOBHUX IIOHSATH Ta
KOHIIEIIH.

Hacamkinens Vue.js € monysisspauM GpeiMBOPKOM ISl pO3pOOKHU BeO-104aTKIB,
B OCHOBHOMY B KpaiHax A3ii Ta TuxookeaHChbKOro periony. Llei pileHHs € ayxe
JIETKUM Ta MPOCTHM Y BUKOPHUCTaHHI Ta BUBYEHHI, 1€ 3pOOMIO HOro 3aTpeOyBaHUM
cepen po3poOHUKIB Ta O13Hecy. Vue.js BukopuctoBye Virtual DOM sk 1 React, 1o
703BOJIsIE €(DEKTUBHO MAaHIMYJIIOBAaTH CTAaHOM JOJATKy Ta MIHIMI3YBaTU 3aTPUMKH
BiIOOpakeHHA JaHuX. Vue.Js Mae Oarato BOyaoBaHMX (QYHKIIM, TakuX SK
KOMITIOHEHTH, JUPEKTUBHU Ta (DUIBTPHU, K1 CIPOIIYIOTh PO3POOKY Ta MOKPAILILYIOTh
akicTh kKoxy. Lleit (pelMBOpK TakoXk Mae XOpOIly JOKYMEHTAIlI0 Ta aKTUBHY
CHUIBHOTY PO3pPOOHHUKIB, TOMY NpOOJeMH $IKI MOXYThb BUHHMKHYTH YacTO MarOTh
JeK1IbKa TOTOBUX PIIICHb.

OcobnuBicTh Vue.js 1€ WOro MiAXiJl A0 KOMIOHEHTHOI apxiTekTypu. Koken
CJIEMECHT JO0JIaTKy BBa)KAE€THCS KOMIIOHEHTOM, TaKHM YHHOM PO3POOHUKH MOXKYThb
CTBOPIOBATH 3pY4YHI Ta aJaliTOBaHi Il TTOBTOPHO BUKOPUCTaHHS Oyioku komay. Lle
TIOJICTIIYE MiATPUMKY KOIY TOAATKy B YUCTOMY Ta OPraHi30BaHOMY CTaHi, a TaKOXK
CIIPOITY€E TECTyBAaHHS Ta PO3TOPTAHHSI.

Axne, nopiBHsiHO 3 React, Vue.js Moxke OyTH MEHII THYYKHUM 1 Ma€ MpoOiIeMHu 3
MacIITa0OBaHICTIO ISl PO3POOKH BEIUKHUX MPOEKTIB. Takoxk, Vue.js HEe Tak 100pe
MIATPUMY€E CEPBEPHUN PEHACPUHT, IO MOXE CTaTH MPOOJIEMOIO ISl JESKHX BeO-
JIOJATKIB.

Po3pob6ka BeO-101aTKiB MOKe OYTH CKJIQHOIO Ta JIOBOJII BUTPATHOIO 3a7a4eto, 1

Taki pileHHs K (PEeUMBOPKH MOXYTh JIOMOMOTTH PO3POOHHKAM 3pOOHUTH TMPOIIEC
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pO3pOoOKU O1BIIT OpraHi30BaHUM Ta e€PeKTUBHUM. BukopucrtanHs (perdMBOpKIB €
BOXKJIMBUM KpPOKOM B €(eKTUBHIN po3poOIll BeO-I0JaTKIB, SKHH JT03BOJISE
3a0€3MeYUTH OPraHi30BaHICTh, CTPYKTYPOBAaHICTh Ta €(EKTUBHICTb B IMpoIlecl
PO3pPOOKHU.

Jani B BeO-moaTkax MarOTh OyTH He juine 30epekeHi, ane i BiqoOpaskeHl B
3pydyHOMY JUISl CIpUMHATTA dopmati. Bizyamizaiis JaHuX A03BOJISE 3pO3yMITH Ta
MpoaHaIi3yBaTH BEIUKY KUIBKICTh iH(OpMaIli B OLIBII 3pyYHOMY Ta IHTYiTMBHO
3po3ymioMmy (opmati, IO T03BOJSE TPUAMATH OUIBII OOTPYHTOBAHI PIIICHHS.
Bizyanizariis € BaKJIMBHM €TaroM B MPOIEC] aHATI3y Ta MPEICTaBICHHS JaHUX, KU
JOTIOMAarae Kpamie 3pO3yMITH CKJIAJHI 3B'I3KM Ta TPEHIM B Habopax HaHHX. 3
PO3BUTKOM BEO-TEXHOJIOTIM Ta (PpPEelMBOPKIB ISl KIIEHTCHKOI YACTHHH, CTaJlo
MO>KJIMBUM CTBOPEHHS CKJIAJIHUX BI3yallbHUX €(EKTIB Ta JMHAMIYHUX 1HTEPaAKTUBHHUX
BI3yalni3alii 0e3 BEeJMKOI KUIbKOCTI KOy Ta pecypciB. bi0moTekn Ta 1HCTPYMEHTH,
Kl HaJalThCA JJIA Bidyamizalii JaHux, poOJaTh Ied mpolec IIBUIKHUM Ta
e(eKTUBHUM, JI03BOJISIIOUM PO3POOHUKAM B3a€EMOJISITH 3 JAHUMU Ta BigoOpaxkaTH ix
y BUIJISIAI NOpUBAOMMBHUX Ta JIETKO 3PO3YMUIMX BI3yaJIbHUX KOMIIOHEHTIB Ta
MoymiB[5].

OpHiero 3 HaltnomyspHIMKX 010110TeK Ha JavaScript st poOoTH 3 Bizyanmizanii
nanux € D3.js. Ila 6i0mioTeka 103BOJISE CTBOPIOBATH CKJIAJIHI Ta IHTEPAKTHUBHI
Bi3yaumizalli JaHuX, M0 MOXKYTh OyTH BHUKOPHCTaHI B pI3HUX cepax, BKIIOUAIOYU
HAyKy Ipo JlaHl, Be0O-aHaNITUKY Ta 1HIIL. D3.js € 1ye NOoTyKHUM IHCTPYMEHTOM ISt
Bi3yaiizamii JaHux Ta 3a0e3rnedye 0OaraTo MOXIJIMBOCTEH JUIi  CTBOPEHHS
PI3HOMaHITHHUX THITIB Bi3yanii3aliid, Takux K rpadiku, aiarpaMmu, KapTy, Bizyaizaiii
Mepex, Tomo. s podoru 3 D3.js HeoOxinHO MaTu 0a30Bi 3HaHHA MOBHU JavaScript
ta HTML/CSS. bibnioreka mae notyxHuit API, sxuil n103BoJisie BUKOPUCTOBYBATU
BEJIUKY KUIBKICTh METOMIB Ta (YHKUIA 18 poOOTHM 3 JIaHMUMHU Ta CTBOPEHHS
Bizyamizauiid. Kpim toro, D3.js Mae BenuKy COiUIBHOTY PO3pOOHUKIB, fIKa JOIOMAarae
3HAWTU BIANOBIAI Ha OLIBIIY YaCTUHY 3allUTaHb, sIKI MOKYTh BUHUKHYTH I 4ac

BUKOPHUCTaHHS 010J110TEKH.
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Cepen HenonikiB D3.js MOXHa Bi3HAUYUTH JACIIO CKIAAHUMN 111 HOBaukiB API
Ta 3arajibHy CKJIQJIHICTh CTBOPEHHS OLIBII CKJIAIHUX Bi3yamizaiiil Ta rpadiku. Kpim
TOTO, YaCcTO KOPHCTYyBadl CKap»KaThCA HA Te, MmO I 0i0Ji0TeKa HE € TOCTaTHBO
e(deKTUBHOIO JUIsl 3aB/IaHb SIKI MependavyaroTh poOOTy 3 BEJIMKUMHU OOCSITaMH JTaHHUX
Ta € HEAOCTAaTHbO 3PYYHOIO [IJIi BUKOPHCTAHHS 3 IHIMUMHU (PpEerHMBOpKaMHU Ta
010110 TEKaMHU.

Oxpim D3.js B mpoekTax B SIKUX € HEOOXIAHICTh B Bi3yami3allii JaHUX YacTo
BukopuctoBytoTh Chart.js [6]. Lle JavaScript Gi06mioTeka ay1st Biyasizaiii JaHUX, sSKa
HaJla€ 3py4Hl Ta MPOCTI 1HTepdeicu sl CTBOPEHHS PI3HOMAHITHHX T'padikiB Ta
niarpaM. Ll 610110TeKa MiATPUMY€E BEIMKY KUIBKICTh THUIIIB Jiarpam, BKIIIOYAIOYH
JHIMHY, CTOBIYACTYy, KOJIOBY, pajapHy Ta iepapxiuHy. Llporo nHabopy 3a3zBuuail
JIOCTaTHBO JUISI 33JJ0BOJICHHS MOTPEO OUIBIIOCTI MPOEKTIB.

Opnieto 3 ronoBHux mnepesar Chart.js € HOro mpocTora BUKOPUCTAHHA Ta
JIETKICTh HAJIAIITYBaHHA I OyJb SIKOTO THUITY MpoeKTy. bibmoTeka BUKOPUCTOBYE
npoctuii Ta n00pe mokymeHnroBanuii API, mo mo3Bomnsie crBoproBatH Tpadiku
JIOAABIIMN JTUIIE ACKUIbKA PSAAKIB Koy. [{el IHCTpyMEHT TaKoX Ma€ BEJIMKY KUIbKICTh
HaJallITyBaHb Ta MOXJIMBOCTEH JJI1 HAJAIITYBaHHS 30BHIIIHBOTO BUTIIALY TpadikiB
Ta EJEMEHTIB, 10 J03BOJIA€ JIETKO HaJallTyBaTH JiarpaMH IMiJl CBOI MOTpeOH Ta
BNHMCYBaTH ix y auzaiin monxatka. Ille ommiero mepeBaroro Chart.js € Te, mo BoHa
HIATPUMY€E aTanTUBHUNA NU3aifH, TOOTO Tpadiku MOXKYTh MiAJAIITOBYBATHCH IS
PI3HHX pO3MIpIB €KpaHiB, IO J03BOJIIE 3PYYHO BiIOOpa)kaTW JaHI Ha PI3HUX
npucTposix. TakoX iICHye BeJMKa KUIBKICTh ITUIATIHIB Ta PO3MIUPEHBb SKI J0Ja0Th
HOBUM (yHKIIOHaTT a0o0 pO3IMUPIOIOTh CTaHAApTHUH. Taki IUIariHu  JIerKo
HAJIAIITOBYBAaTH Ta BCTAHOBIIIOBATH B MPOEKTI 3aBISKM MiAXOAY A0 HaNAIITyBaHHS
rpadiki. Chartjs € 6impm mpoctoro ampTepHatuBoro D3.js. Ii ocHoBHa Mera —
HAJaTH IIBUJIKE Ta MPOCTE PILLICHHS JUIsl CTBOPEHHS IrpadiKiB Ta Aiarpam.

D3.js € moTy>XHUM 1HCTPYMEHTOM JJisi CTBOPEHHS BUCOKONPOIYKTUBHUX Ta
JTUHAMIYHUX Bi3yasli3ailiii, ajie BUMarae BEIUKOi KUTHBKOCTI KOJY Ta €KCHEPTHU3U IS
BUKOPUCTaHHA. SIKIIO0 B IIyKaeTe OUIBbII MPOCTHM BapiaHT, BApTO PO3IIISHYTH

Chart.js, skmif 3abe3nedye 3py4HH Ta MIBUIKANA CIOCIO BiAOOpaKeHHS NaHUX B
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rpadiyHoMy BUJISAAl. ICHYIOTH Takox 1HII O10i0TekH Ta (GpPEeHMBOpPKH, Taki SK
Google Charts, Highcharts Ta Plotly, axi MoxyTh OyTH KOpHUCHI AJig Bi3yali3arlii
JAaHUX B 3aJIC)KHOCTI BiJ] MOTpeO Ta BUMOT MPOEKTY. 3arajoM, Bizyasizaiis JaHUX —
[I€ BaXJMBA YacTWHAa 0araTbOX TMPOEKTIB, TOMY BHKOPHUCTAHHS HAWOUIbII
ONTUMAIBHOI JJI JOJATKY 010J110TEKM MOKE 3HAYHO MOJIETTIUTH MPOIIEC.

TexHomoris KepyBaHHS JaHUMHU Ta aHAIITHUKA MOXXe OyTH BHUKOpDHUCTaHa B
pI3HUX rajy3sx Ta cepax dyepe3 CBOI YHIBEpPCaIbHICTh, Ta MOXKE OyTH 3aCTOCOBaHA
JUTSL BEJTMKOT KUTBKOCTI 3a/1a4. BUTbIITICTh 3a/1a4 sIKi BAHUKAIOTh B O13HECI MOTPEOYIOThH
00poOku iH(popMalii Ta 11 aHami3y, a TaKoXX yHpaBiaiHHA Hero. Lli 3aBmaHHS MOXKHA
MOPIBHSHO JIETKO BUPIIIMTH, SKIIO 3aCTOCYBaTH PO3AUICHHS 3aJady Ha MEHII Ta
aBTOMaTU3yBaTu iX. LI TeXHOJOrIi 1O3BOISAIOTh HE TUIBKM €(EKTHBHILIE YIPABISATH
JTAHUMHU, aJie 1 OTpUMYBAaTU HOBI 3HAHHS Ta HABUYKH, 11O JIONIOMArae B MPUUHATTI
Kpalux pilieHb Ta BAOCKOHAJIEHHI 013HEC-TIPOIIECIB HA M1AIPHEMCTBI.

Hampukiaa Ha DiANpUEMCTBI SIKE KEPY€E BUPOOHUIITBOM MO>KHA 3aCTOCYBATH 1110
TEXHOJIOT1IO JIJI1 KOHTPOJIIO 32 BUPOOHUYUM TpoiiecoM. HeBenuki Bi/pKeTH, K1 € BeO-
JToAaTKaMu MOXKYTh JIONIOMaratd poOITHMKaM BHOCHUTH 3BITHICTh a00 BUKOHYBaTH
pyTHHHI 3a7a4i. YacTuHa MOAATKIB $IKI BUKOPUCTOBYE MIANPUEMCTBO MOXKE OyTH
NpU3HayYeHa JJi1 KEpIBHUUTBA YCTAHOBHU 1 OyayTh B1AOOpakaTW 3BITHICTb Ta MaTu
dbyHKIii reHeparlii JOKYMEHTIB Jis MOAATKOBOi a00 Oyap sSKMX 1HIMX Iijed. Bee
pa3oM 1€ MOKE MpalloBaTH SIK IOBHOLIHHA CHCTEMa KEpPYBaHHsS YCTaHOBOIO 3
MO>KJIMBICTIO JIETKO PO3IIMPIOBAaTH (PYHKIIOHAN 3aliekHO Bl mnoTped. lle mae
30UTBIIUTH €(PEKTUBHICTh MIAMPUEMCTBA T4 3MEHIIIUTHA BUTPATH, 110 MA€E MMO3UTUBHO
B1100pa3UTHUCh Ha 3arajibHUX NMPUOyTKaX.

VY cdepi OCBITM Taka TEXHOJIOTISI MOX€ OyTH BHUKOpPUCTaHa B JIEKUIBKOX
BaplaHTax PO3BUTKY cuUcTeMHU. Hampukiman KoKeH MiHi-I0JaTOK MOXKE BIAMOBIAATH
3a CTATUCTUKY IO OJHOMY 3 CTPYKTYPHHUX BiAAUTIB. Takoxx Moxke OyTH peasli30BaHUMA
Ha01p HEOOX1THUX THCTPYMEHTIB TaKUX SK BIIOOPaKEHHsI PO3KJIAy YU CIIOBIIEHHS
mpariBHUKIB Tomo. Jlo cucteMu MOXYyTh MaTH JOCTYN HE TUIBKMA BUKJIaJadi Ta
MEPCOHAJI YCTAHOBH a TaKOX CTYIEHTH, Il HUX MOXKe OyTH peani3oBaHO CBii HaOIp

CEpBICIB KM HEOOXITHUM JJIT HABUYAHHS YM KOHKPETHHUX MpPEIMETiB. TakKuM YHHOM
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BCl YYaCHUKHM OCBITHBOTO MPOIIECY OTPUMAIOTh HEOOXIiJIHI iM CEpBICH JOCTYIMHI B
OyIp SKOMY MiCIll Jie € Mepeka IHTEpHET, L0 aKTyaJbHO B CyYaCHHUX yMOBaxX Ta
301IbIIIEHOMY TIOTIMTY Ha BiAJaJeHe HAaBYaHHS.

TakoX TEXHOJIOTIS KEPyBaHHS JAHWMU Ta aHAJITUKU Ma€ BEJIUKUHA MOTEHINaN
JUIT BUKOPUCTaHHA B (hiHaHCOBOMY cekTopi. BoHa moxke OyTH BHKOpHCTaHa IJis
onTUMI3aIli OyXraaTepchbKOro OOJIKY, YNpaBIiHHA BUTpaTaMH Ta IJIaHyBaHHS
oromxkery. lle moknnkano AOMOMOrTH (iHAHCOBUM YCTaHOBaM 3HU3HUTH BUTpATH Ta
MOKpAIUTH €(EeKTUBHICTh BeleHHs Oi3Hecy. KpiMm Toro, 1 TexHomioris Moxe OyTu
BUKOPHUCTaHA JIJII CTBOPEHHSI MEPCOHAII30BaHUX (DIHAHCOBHUX MPOIYKTIB Ta MOCIYT
JUTSL KJI1E€HTIB, IO MAa€ IMIIBUIIATH 1X 3a0BOJICHICTD Ta JOSJILHICTD.

OTxe, TeXHOJOTIS KepyBaHHs JAHUMHU Ta aHATITHKUA MO)Ke OyTH BUKOPHUCTaHA B
pi3HUX cdepax, BKIOUYatoun Oi3HEC, OCBITY Ta (piHaHCOBUH cekTop. Bukopucranus
TaKUX 1HCTPYMEHTIB MOX€E 3HAYHO CIIPOCTUTU poOOTY B IUX chepax, 1m0 A03BOJIUTH
aBTOMATU3yBaTh 0arato PYTUHHHUX MPOILECIB Ta BIJACIIIKOBYBaTH CTaTHUCTHKY B
peanbHOMY 4Yaci. Kpim Toro, 1e pimeHHs 103BoJjsie OUTbIl eeKTUBHO 00pOoOIIOBaTH
JaHl Ta aHaJi3yBaTW iX, IO MOKE MNPU3BECTU A0 IMIJBUIICHHS €(PEKTUBHOCTI Ta
NpUOYTKOBOCTI MiJMPUEMCTB. TakuM YMHOM, BUKOPUCTAHHA IIi€l TEXHOJOrIT Mae
MOTEHIIAJT JIsl TTOKPAIEHHsSI pOOOTH Yy PI3HUX Tally3siX Ta MOXE€ CTaTU KIOYOBUM

THCTPYMEHTOM JIsI IOCSITHEHHS YCITIXY B Cy4aCHOMY CBITI.

1.2 Orisig HasIBHMX pillIeHb

VY HamomMy cCydacHOMY CBITI, /€ KOXKHa ramy3b Ta cdepa IisJIbHOCTI Mae
notpedy y 360pi, oOpoOIii Ta aHami3l AaHUX, 1H(QOpPMAIIHI TEXHOJIOTIT BIAIrPalOTh
KIIFOUOBY POJIb Y BUPIIICHH] MUX Ta 1HIIKMX 3aBAaHb. Big Oi3HECY 10 MEIUIIUHU, BiJl
HAayKH [0 COIllalbHUX MEpPEeX — BCl BOHU TMParHyTh JOCATTH MaKCHUMabHOI
e(EeKTUBHOCTI Ta ONTUMI3YBaTH CBOi MPOIECH 3a JIOMOMOTOI BUKOPHUCTAHHS
TEXHOJIOTIHM sIKI JOTIOMaraiTh KEpyBaTH JAAHUMU Ta Bi3yalli3yBaTH AJIS PO3YMIHHS
moaunoto. 1lo0 3'sicyBaTu, K BOHM MOXYTh 3a0€3MEUUTH JOMOMOTY IJisi PI3HUX

raiy3eil Ta cep OizHeCcy OyJio PO3TISHYTO HAUMOMYJISIPHIINI CEPBICH Ta MPOTrPaMHi
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pIlICHHS JUIS KepyBaHHS JaHUMU Ta aHATITHKH. TakoX TOCIiIKEHO MOXJIMBOCTI Ta
nepeBard KOXKHOro 3 IUX pilleHb MO0 BUIUIMTH KIIIOYOBI aCHEKTH SKI MOXYThb
JIOTIOMOT'TH TIPX PO3POOIII.

OnvH 3 HAUMOMYJISIPHIIINX CEPBICIB I KEpyBaHHS JaHUMH Ta aHATITUKHA — 1€
cepic Tableau [7]. Lle mporpamae 3abe3nedeHHs T03BOJISIE CTBOPIOBATH Bi3yasbHi
3BITH Ta rpadikyd Ha OCHOBI JJaHUX 3 PI3HUX HAJIAIITOBYBAHUX JKEPEN, TAKUX K 0a3u
JAHUX, €NeKTpoHH1 Tabmuil Ta iHm (puc. 1.1). OnHielo 3 HAHOUIBIIUX TEepeBar
Tableau € 1HTYiTUBHHMH 1 NpOCTUH Yy BUKOPHCTaHHI iHTepdelc, M0 T03BOJIAE
KOPHCTYyBa4aM JIETKO B3a€EMOJISATH 3 JaHUMHU Ta BUKOHYBAaTW aHami3. Takuil mimxin
MOKpaINlye KOPUCTYBAIlbKWA JIOCBIT Ta 3MCHIIy€ 4Yac Ha BUKOHAHHS THIIOBHX

3aB/aHb.

-
s

Puc. 1.1 Iarepdeiic Tableau

[IpoTte, Ha xanb, Tableau mae psig Hemomikis. [lepur 3a Bce, 1€ BUKOPUCTAHHS
cepBicy MoOke OyTH JOCHUTH 3aTPATHUM, 30KpeMa JUIsi HEBEJIUKUX MIIMPUEMCTB Ta
OIOJKETHUX YCTAHOB $KI HE MaloTh 3alBUX KOIITIB Ha BUKOPUCTAHHS IIi€i
TexHoJorii. KpiM Toro, 4acTo KOpucTyBaui BKa3ylOTh Ha 0OMEXEHHS B 30€piraHHi Ta
00poOI1l BETUKUX O0OCSTIB CBOIX JAHMX, IO MOK€ OyTH 3HAYHOIO MPOOJIEMOIO st
OUIBIINX KOMIIAHIN 3 BEIUKOIO KUIBKICTIO JaHUX.

Jpyruit BapiaHT cepBiCy IJisi KEpyBaHHS JaHUMH Ta aHAmITUKU — 11e Power BI

Binm Microsoft [8]. Lleit indopmarriiinuii cepBic 103BOJSE€ TMOPIBHIHO IIBUAKO Ta
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e(heKTUBHO OOPOOJIATH BEIMKI OOCATH JIAaHUX 3 PI3HUX JKEPET, CTBOPIOBATH Tpadiku,
TaOnauIll Ta 1HIN Bidyamizamii juis aHamizy nganux. Power Bl mpomonye Takox
MOSKJIMBOCTI JJIsl CIUJIbHOI POOOTH Ta CHiBMpalll MK KOPUCTyBauaMu, JO3BOJISIOUN

OOMIHIOBATHCS TaHUMU Ta CTBOPIOBATH CIUIBHI 3BiTH (pHC. 1.2).

2 Hofipmit nesip By
O Crnpany liee VAT e T Recwoe (8 20TROE I Ce Meodaci e, 1o pabuaTir oG IHRE e 0RO RN
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B l ‘ *an e R - - o — H
R e —— . v
o] s :
-
T -
a
Ihsnarecs wmsl npumasme poi My wpareactn & Power B Beporing suodans [ates wak Iepecsas | ssnits wabry Power B hecrprent e
~
4] [ & Ot ] -

Puc. 1.2 Inrepdeiic Power Bl

Opniero 3 xkimouoBux nepeBar Power Bl € Te, 1m0 11e npoayKT sSIKuii MpoOnoHye
Microsoft, 11e 03Haudae, M0 BiH IHTETPYETHCA 3 THIIUMHU MPOIYKTaMHU IIi€1 KOMIIAHII,
takumu sk Excel, OneDrive, SharePoint Ta iHmuMu npodeciiHUMH PIICHHAMH SIK
o Oi3Hecy Tak 1 1 IHAUBiAyalbHUX  KopucTyBauiB. lle  mo3Bosisie
BUKOPUCTOBYBATH JaHi 3 IUX NpoAykTiB y Power BI Ta BukopucToByBaTH HOro ass
aHami3y JaHuX, mo Oynu ctBopeHi abo 30epexeni B Excel abo B SharePoint. Kpim
toro, Power BI mpornoHye 0€3KOIITOBHY BEpCIIO, SIKa MICTUTh 0a30BI MOKJIMBOCTI
JUTSL aHali3y JaHWX, Ta TUTATHI MakeTH 3 AojaTkoBuMmu (yskiisimu. [le momomarae
O3HAHOMUTHUCH 3 (DYHKITIOHAJIOM 1 OTIaHyBaTH HOTO HE BUTPAYAIOUX KOIITH.

Onnak, Power BI mae cBOi Helomiku, Taki SIK CKIQAHICTh Y BUKOPUCTAHHI JJIs
HOBAYKiB Ta OOMEXEHa MIATPUMKA BIAKPUTHUX (OpMATIB JaHUX, IO MOXKE
YCKIQAHUTH POOOTY 3 1HIIUMH IPOrPAMHUMU MPOAYKTAMH Ta cepBicamMH. TakoX BiH
HE HaJa€ PO3MIMPEHUX MOMJIMBOCTEH [JIi CTATUCTUYHOTO aHAII3y JaHUX SK 1HII

CEPBICH.
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3arajioM, oOuJIBa CEpPBICM — € MOTY>KHUMH IHCTPYMEHTaMHU [JIsl aHali3y Ta
Bi3yamizamii gaHux. KokeH 3 HUX Mae CBOi mepeBard Ta HEJOJIKH, 1 BHOIp Takoi
TEXHOJIOT1] 3aJIe)KUTh BiJl KOHKPETHUX MOTPEO KOPUCTyBaya Ta XapakTepy JAaHUX, SKi
HEOOX1THO 00poOuTH. BUKOpHCTAHHS TakUX CEpPBICIB MOXE 3HAYHO IOJICTIIUTH
nporec poOOTH 3 TaHWMHU, MIJBUIIUTH €(EKTUBHICTD Ta AKICTh MPUUHATTSA PIllICHb B

0i3Hecl Ta 1HIUX chepax.

1.3 IlocTraHOBKA 3aBJaHHA

OCHOBHOIO METOIO CTBOPEHHS 1H(OPMALIHOT TEXHOJIOTIT € ONTUMI3aLlis poOOTH
3 JaHMMH Ta MOXJIMBICTh PO3IIMPIOBATH (YHKIIIOHAT [OJATKy 32 paxyHOK
apXITEKTYPH, sIKa TO3BOJISIE MIBUIKO 1 BITHOCHO MPOCTO J0JIaBATH HOBI MOXJIMBOCTI Y
BUTJISA/II OKPEMUX JTOAATKIB.

Po3pobnenuit mporpaMHuil IpOAYKT Ma€ 3aJ0BOJIBHSATHA HACTYITHI BUMOTH:

® 3pydyHa MOXJIMBICTb JI0JJaBaTH HOB1 ITPOTrpaMHi PIIICHHS B BUTJISAII TOAATKIB;

® aBTOpU3allisl KOPUCTYBAviB Ta MOMJIMBICTh 30€PEKECHHS CTaHY BIJIKETIB JJIs
KOHKPETHOT'O KOPUCTYBaya,

® IPUKJIAJ BIKETY SIKU IEMOHCTPY€E poOOTY 3 JaHUMU;

® BHYTPIIIHS HOTU(DIKAIlIST KOPUCTYBAYIB;

® JICMOHCTpAIlls IHTETpaIlil 3 30BHIIIHIMH CEPBICAMH.

J{nst JOCSTHEHHS MOCTaBJICHOI METH HEOOX1/THO BUPIIIUTH TaK1 3a/1a4i:

1) BUKOHATH aHaJI3 MPOOJIEMHOT 00J1aCTI;

2) NPOBECTH aHaJi3 aHAJIOTIB MTPOrPaMHUX MPOAYKTIB;

3) oOpaTu TEXHOJIOTIi Ta apXITEKTYPy MPOEKTY;

4) peanizyBatu MOJEIb IHPOPMAIIIIHOT CHCTEMHU.

[IpenMeToM IOCTIKEHHS € METOOJIOTIs Bi3yasi3alli CTAaTUCTUYHUX JaHUX Ta
KepyBaHHS HUMH B BEO-pO3pOOIII.

HaykoBa HOBM3HA moJisira€ B TOMY, 110 pO3poOJieHe MPOTpaMHE PIllICHHS, SKE

onucaHe y 1id poOOTi, JO3BOJIUTh MIAMPUEMCTBY AOCATTH €)EKTUBHOCTI B pOOOTI 3
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JaHUMH BI3yali3yloud iX IJIsl CIIPOIICHHs aHaTi3y Ta Halaloyd IHCTPYMEHTH IS
KepyBaHHsI HUMHU.

[IpakTruHOIO 3HAYMMICTIO OyzAe Te, IO 3aCTOCYBaHHS PO3POOIOBAHOTO BEO-
JIOAaTKy 3MEHIIHUTh KUTBKICTh PEeCcypciB BUTpau€HHMX Ha MOOyAoBY iH(opMariitHoi

1H(pacCTpyKTYpH MANPHUEMCTBA, Ta T03BOJIUTH ONTUMI3yBaTH HOTO MPOIIECH.



PO3/ILJ 2. OIJISAJ APXITEKTYPU TA BUBIP METO/IIB PEAJII3AILIIL

2.1 Orasja apxiTeKTypHu po3po0/iI0BAHOI0 J01ATKA

Jlnst  ctBopeHHS €(EKTHBHOTO Ta (DYHKIIIOHAIBHOTO J0JaTKa HEOOXiTHO
MOMpAIIOBaTH HaJ HOro apXiTeKTypor. ApXITeKTypa [oAaTka — 1€ CYKYIHICTb
3aco0iB Ta METO/IIB, SIKI BUKOPUCTOBYIOTHCS JIJIsi HOTO 10OY10BU Ta po3poOku. Bona
OMHCY€ CTPYKTYPY MAOJATKy, HOTO KOMITOHEHTH Ta 3aJICKHOCTI MDK HuUMH [9].
ApxiTekTypa Mae OyTd e(PeKTHUBHOIO 1 3a0e3MeuyBaTH BIAMOBIIHICTh MPOAYKTY 0
BUMOT 3a/1aui.

BaxxnuBo po3po0isaTH apXITEKTypy AOJATKY 3 YpaxXyBaHHAM HOro MailOyTHHOTO
PO3BUTKY Ta MOKIMBOCTI MacmTaOyBaHHS y BHUMNAAKY 30UIBIIEHHS KUIBKOCTI
KopucTyBauiB. [IpaBMIBHO CHIpPOEKTOBaHA apxXiTEKTypa [O03BOJIAE 3a0€3MEUUTH
THYYKICTh Ta JIETKICTh MOAM(QIKAIl H0JaTKy B MallOyTHbOMY, a TaKOXX 3MEHIIUTH
BapTICTh MOro po3poOKH Ta MIATPUMKHA KOJHM JOJIATOK BXKE 3alylIeHO 1 HUM
KOPHCTYIOTBCS F03€pH.

Opnum 13 cmocoOiB peanizailii (QYHKIIOHAIBHOI Ta THYYKOI apXiTeKTypu
noAaTKy € BUkopucTaHHsi BimxkeTiB [10]. Bimkern — 1e okpeMi KOMIIOHEHTH, SIK1
MOXXYTh OyTH BUKOPHCTaHI [JIsi JOJaBaHHS (PYHKIIOHATHHOCTI JO JOJATKy Ta
MICTATh y cO01 OoKkpemi (yHKIIi Ta MOXJIUBOCTI. BOHM J03BOJISIIOTH CTBOPIOBATH
CKJIaJIHI JTOJaTKH, IO CKJIAJAI0ThCS 3 HEBEJIMKUX KOMIIOHEHTIB, SIKI MOXYTh OyTH
Jerko MoauQiKOBaHI Ta BHUKOPUCTaHI 1€ pa3 B MalOyTHboMy. Bukopucranhs
BIJDKETIB JI03BOJISIE 3MEHIIUTU KUIBKICTh KOy, IO MOTPIOHO HAMMCaTH, OCKUIbKU
0arato 3 HUX MOXe OyTH 3reHEepOBaHO aBTOMATHUYHO 31 cneniaabHux 010710TeK abo
JIOIaHO  SIK  OKpeMi BXK€ TpaIfiolodi JOJAaTKH pi3HUX cepBiciB. Kpim Toro,
BIJIOKpEMJICHI JIoAaTKu 3a0e3reuyloTh OUIbINy O€3MeKy Ta MaclITaOOBaHICTh,
OCKITbKM TpoOJieMH 3 OJHUM JOJaTKOM HE BIUIMBAIOTh Ha IHII. 3arajioMm,
apxiTeKTypa Ha OCHOBI BIJDKETIB € TMOTY>KHUM I1HCTPYMEHTOM JJIi CTBOPEHHS
3py4HHX Ta €(DEKTUBHUX JOJATKIB SIKI MOXKYTh IPUHOCUTH KOPUCTH B PI3HUX TaIy3sX

Ta Ha Pi3HUX mianpueMcTBax [11].
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ApXiTeKkTypa noAaTKy OyJe CKIagaTHUCSd 3 OCHOBHOI YaCTHHHU CEpBICy sKa
IIPEJCTABIIIE COOOK TUTATGOPMY IS PO3MOBCIOKCHHS Ta BIATBOPEHHS BMICTY
JOMATKIB, a TaKOXX CaMHX JOAaTKiB ski 1o ¢akTy € He3alekHuMu React
KOMITOHEHTaMH. Taki J0oJaTKK MOXKHA JICTKO 3MIHUTH Y PO3IIMPUTH (YHKITIOHANT 32
notpedbu, 6e3 3MiH B KOl camoro ceppicy. JloCTaTHRO JIMIIE CTBOPUTH JOJATOK 3a
ma0JIOHOM Ta TMIAKJIIYUTH HOTO OJHHM 3 CIIOCO0IB, CTBOpPHUBIIM Horo (aitn B
OKpEeMIM JAUPEKTOPii U1 JOAATKIB a00 MITKIFOYUBIIN 3 CTOPOHHBOTO JIKEpesa BiKe
CKOMITOHOBaHUH MaKeT K JUHAMIYHHN KOMIOHEHT. OKpPIiM I[bOTO TOJAaTKA MaTUMYTh
JOCTYIl JIO0 JSAKMX KOMIIOHCHTIB C€aMOI'0 CEpBiCy, HANpHWKIAaa I peajizamii
(GyHKL10HATY HOTH(]IKALIl KOPUCTYBauiB a00 30€pexKEeHHsI CBOTrO CTaHy B 0a3l JaHHUX

(puc. 2.1).

baia paxux CroponHI Aan

Kopuctyeau Cepsic 3 gogarxamm Hoaarox <

Horudikayis <

Puc. 2.1 Cxema apxXiTeKTypu cepBicy
30epexeHHs CTaHy J0JaTKa MOKe OyTH peasi3oBaHO SIK OJIMH CTaH ISl OJIHOTO
KOpPHUCTYBaya Tak 1 B pOpMi OJTHOTO CTaHy BIJKETY JUIsl TPyINK KOpHUCTyBayiB. Takuii
X1 MOYKEe JOTIOMOTTH B peai3ariii PyHKIli cycniapHOi poOOTH HAl TOAATKOM ISt
KOMaH/I KOPUCTYBAauyiB.
OxpeMo BapTo 3BEPHYTH yBary Ha apXiTeKTypy CaMHX JOAATKIB (puc. 2.2), ais
iX CTBOpPEHHS TPOIMOHYETHCS BHUKOPUCTATH TPU OCHOBHI NPUHLHMIMN SKI MaroThb

BIIOPSAKYBATH BIJKETH Ta 3pOOUTH 1X YH1(DIKOBaHUMHU Ta €(HEKTUBHHUM.
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Basza gaHux 30BHILWHI gaHl
PyHKUiT cepsicy

30€epeEXEHHA CTaHy

L ,

OBpobka 30BHILLHIX

—> <«
Kopuctysay [oaaTok s
> HanawrtysaHHa
noaarky

Puc. 2.2 Cxema apXiTeKTypH JA0JATKy

[lepmum TPUHIIMIIOM CTBOPEHHS AOJATKIB JIJIsl TAaKOTO cepBicy € « KoMmoHeHT».
Koxen BipkeT Mae OyTH pealli3oBaHHM K KOMIOHEHT React 1 Mae 3amucyBartu CBId
CTaH 10 BJACHOrO CXOBHIIA. BMICT BIKETY mepenaeTbcs B MAOJIOH BIIKETY 1
BIJIKDUBAETHCS HA CTOPIHLI BIIKETIB. Llell mpuHUIMI B apXITEKTypl NOAATKIB JJIs
CEpBICY MIATPUMYE 17€I0 MOJIYJIBHOCTI 1 pO3AieHHS (QYHKIIOHATY Ha OKpeMmi
KOMIIOHEHTH, IO CHPOIIYyE PO3POOKY 1 MIATPUMKY naoAaTkiB. KoxkeH BIIKET, SK
OKpeMHUH KOMIIOHEHT, Ma€ CBOIO BHYTPIIIHIO JIOTIKY Ta MOXE MaTH CBiil BJIaCHUUN
CTaH, 110 J03BOJISAE 30epiraTu JlaHi Ha CTOPOHI KiieHTa. BUKOpuCTaHHS KOMIIOHEHTIB
JTIO3BOJISIE€ 3pYYHO PeIaryBaTH Ta JIOMOBHIOBATH (D)YHKITIOHANT JI0JaTKiB, O€3 BIUIMBY Ha
a1 yactuau cuctemu. [11aGmoH BipKeTy BIAMOBIAA€E 3a Moro 0a30BUil BUTJISA Ha
cTopiHul BiKeTy. Lleil mpuHIun opranizye 3py4Hy 1 IpOCTy CUCTEMY ISl PO3POOKU

Ta PO3MIMPEHHS JO/IaTKIB, 3a0€3Meuyoun 30€peKeHHs YUCTOTH Ta OpPTaHi3allli Komy.
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JpyruM TpUHIMIIOM JJis YCIIIIHOI peati3ailii MOXHa BUAUTUTH «DYyHKIIIO».
KosxeH BipKeT Mae BUKOHYBATH YITKY 1 O3HaueHy (yHKIIII0, HE Mae OyTH 3alBOTO
dbyHKIIOHATY, KU HE OB’ s3aHUI 3 OCHOBHOIO (DYHKITIEIO BiKeTy. Pesynmprar abo
MPOMIXKHI Pe3yJIbTaTh MaloTh OYTH 3alMcaHl B CXOBHIIE, IO TAPAHTYE YHCTOTY Ta
TOYHICTh BUKOHAHHS (QyHKHIM Bimkera. lle Takox 3a0e3meuye BiJICyTHICTD
KOH(TIKTIB 3 JTaHUMH TPH JOCTYMI A0 30BHIIIHIX pKepen. HaaMipauil ¢yHKITIOHAT
MOKE 3pOOMTH BIKET CKIAJHUM Y BUKOPUCTaHHI, IO NpPU3BEIE 10 TOro, IO
KOPHCTYBadl BIMOBIISITHCS BiJl MOrO0 BUKOPUCTAHHA. TOMY, BaXKJIHBO 30CEPEAUTHCH
Ha OCHOBHIM (pyHKIIT BIJKETY, 1100 3a0€3MeUnuTH AKICTh Ta €PEKTHUBHICTH pOOOTH
BCHOT'O CEPBICY.

OcranHiii npuHIMO — e «Bun». BimpkeTn MOXyTh BUKOPUCTOBYBATH Oyb-sKi
HEOOX1TH1 O1010TEeKH Ta pecypcH, 100 3a0e3NeuuTH IEeBHUN (PYHKIIOHAN SKUMA
3aaHuil oro QyHKINE. AJie y>Ke BaXJIMBO JOTPUMYBATUCS 3aralibHOI CTHITICTUKH
CepBICy, MO0 YHUKHYTH CYNEPEYHOCTEH MiX BipkeTamu Ta cepBicom. Hampukian,
SKIIO CEPBIC BUKOPUCTOBYE creludiuyHy TeMy ohOpMIIEHHS, TO BCl BIJKETH MAIOTh
BUKOPUCTOBYBATH Tl K caMl KOJbOpH, pudtu ta ctii. Lle He Tuibku 3a0e3meuye
€IHICTh TU3aiHY, ajle TaKOX JOoTMoMarae 3a0e3MeUuTH IIajKy Ta IPOCTy 1HTErpalliio
BIJKETIB B I0JATOK.

TakuM YMHOM, BUKOPHMCTAHHS BIIDKETIB J03BOJISE CTBOPIOBATU JOAATKH, SIKI
JIETKO MaciiTa0yBaTu Ta MOJIU(DIKyBaTH, 10 € BaXKJIMWBOIO MEPEBArol0 ISl PO3BUTKY
MpPOEKTy y MailOyTHboMYy. TakoX, BUKOPUCTAHHS BIIKETIB JO3BOJIIE MOOYyBaTH
JOMATKHA, SKI MOXYTh OyTH TOBHICTIO aBTOHOMHHMMH Ta HE3aJIC)KHUMH OJUH Bij
OJTHOTO. 3 UM TIiAXOA0M, TOAATKH MOXYTh PO3BHUBATHCH Ta 3MIiHIOBATHCH OKPEMO,
HE BIUIMBAIOYM Ha (DYHKIIIOHAN CEpPBICY B LIJIOMY, @ TAKOX J03BOJIE CTBOPIOBATU
JTOMAATKA 3 €IWHUM JH3aiHOM Ta CTHIICTUKOI. BHKOpHCTaHHS BIIKETIB TaKOXK
3a0e3nevyye BUCOKY MEPEBUKOPUCTOBYBAHICTh KOy, IO 3MEHIIY€E Yac Ta 3yCHIUIS,
nOTPiOHI Il PO3pOOKM HOBUX JOJATKIB abo Moaudikarii HasBHHX. KpiMm Toro,
BIJDKETH MOXYTh OYTH MEPEHECEHI 3 OJHOTO MPOEKTY B IHIIUHI, IO JO3BOJISIE 3HAYHO
€KOHOMHUTH 4ac Ta 3yCHUJUIS po3poOHMKA. BHUKOpUCTaHHS BIJKETIB TAaKOX CIpHUsIE

OUTBIIIN THYYKOCTI Ta IIBUIKOCTI B PO3POOII, a/yKe OKpeMi BIKETH MOXYTh OyTH
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pO3po0JIeH] MapajeabHO Ta IHTETpOBaHI B JIOJIATOK, IO JO3BOJISIE PO3POOHUKAM
IPAIOBaTH OJTHOYACHO HAJ PI3HUMH YaCTUHAMU JI0JIaTKa Ta 3MEHIITY€e 9ac PO3pOOKH
B nuiomy. KpiM TOro, BHUKOpHUCTaHHS BIJDKETIB JO3BOJISIE€ 3a0€3MEUUTH OLUIBIITY
CTaOlIBHICTh Ta OE3MEeKy, OCKUIbKH OKpeMi BIJDKETH MOXXYTh OyTH TECTOBaHI Ta

HiATPUMYBaH1 OKPEMO BiJI IHIIINX YaCTUH JOAATKY.

2.2 BuOip ¢peiitMBOpKiB Ta 0i0J1ioTEK

BukopucTtanHs MpaBUIBHUX TEXHOJOTIM € BAXKIMBUM €JIEMEHTOM PO3pPOOKH
Oy1b-SIKOTO MIPOEKTY, OCKUJIbKM ~ BOHU  3a0e3NeuyroTh e(hEeKTUBHICTb,
MacmTabOBaHICTh Ta HAJIWHICTh MPOTrpaMHOro MNpPOoAYyKTy. BuOip TexHonorid ms
po3poOKu cepBicy OyB 3IIHCHEHHMH 3 ypaxXyBaHHSM MOMJIMBOCTI MaiOyTHBOTO
po3lMpeHHs Ta Moaudikamii gomarkiB. BukopucTani TEXHOJOTII J03BOJISIOTH
e¢(eKTUBHO TIpaItoBaTH 3 0a3010 JaHMUX, 3a0e3MEUYyIOTh IIBUIAKHN BIATYK Ha i
KOPHCTYBauiB Ta HAJAIOTh BEJIMKI MOXIJIMBOCTI 3 Bi3yami3amii gaHux. Tomy Takuid
BUOIp MOBUHEH MO3UTUBHO BIUIMHYTH Ha MPOIEC PO3POOKHU CEPBICY Ta JOJIATKIB.

OCHOBHOIO TEXHOJIOTIEI0 SKYy MOKHAa BHUKOPUCTATH JUIsI pO3POOKH CEpBICY €
Next.js. Next.js — me ¢ppeiiMBOpK I po3poOKH BeO-mI0AaTKIB Ha 0a3i React, sikuit
JIO3BOJIIE PO3POOHMKAM IIBHJIKO 1 SKICHO CTBOPIOBAaTH BEO-I0JAaTKH 3 BHCOKOO
MPOJYKTUBHICTIO Ta MiABUINEHOI MaciiTaboBaHicTio [12]. Bukopucranns React 3
Next.js 103BoJis€ 3a0€3MEUUTH IIBUIKY BIAMOBIAb BEO-AOJATKIB Ta BHUCOKY
MIBUJKICTh 3aBAHTAKEHHS CTOPIHOK Yepe3 BUKOPUCTAHHS TEXHOJIOTII CEPBEPHOIO
penaepunry [13], 30UTbLIyIOYM 3pYYHICTH KOPUCTYBAyiB Ta MOKPAUIYIOUH IXHE
BPa)KECHHSI BiJl BUKOPUCTaHHs 10JaTKy. Next.js HaOyBae Bce OUIBINOI MOMYJISIPHOCTI.
Tak sax BiH Oa3yeTbcsi Ha React Ta gomae 10 HBOTO J0MaTKOBI (YyHKINT Ta
MO>KJIMBOCTI, TaKl SIK CEPBEPHUN PEHIECPUHI Ta CTATMYHUU EKCIOPT CTOPIHOK, B
Cy4acHOMY CBITI pO3poOKH BeO J0MaTKIB HOMY MPUIUISIOTH BCe Ounbiie yBaru. Bin
JI03BOJISIE PO3POOHUKAaM TTOOYAyBaTH JOJATOK 3 ORI BUCOKOI MPOTYKTUBHICTIO Ta
PO3IIUPIOBAHICTIO Yepe3 OCOOJMBOCTI MOOYI0BU OAATKIB 3 MOr0 JOMOMOIO, a

TakoX 3a0esneuye kpairy ontumizanito g SEO. Next.js Takox J03BOJISIE TIPOCTO
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HaJaITyBaTU Pi3HI MapamMeTpH, Taki sIK MapuipyTusalis, a Takox miarpumka CSS
MOJYJIiB, IO CIIPOIIYye poOOTY NU3aitHepa MPOEKTY.

3aranoMm, BHUKOpUCTaHHS Next.js T03BOJII€E PO3POOHMKAM 30CEpEAMTHUCS Ha
(GyYHKIIIOHATBHOCTI JIOJaTKy, a HEe Ha HajamTyBaHHI iHQpacTpyktypu. Lle 3meninye
yac Ha po3poOKy Ta BILTMBAE HA KOM(OPT po3poOHMKa 1 O€3BIIMOBHICTh CHCTEMHU B
[IJIOMY, Yepe3 Te, 110 HE BHOCHBIIM 3MIHM B HaJallITyBaHHSA O1IbIIOCTI OCHOBHHX
MPOILIECIB HEMOKIIUBO I110CH 3JIaMaTH.

Hactynna 6i6mioTexka Moxke OyTH BHKOpPHCTaHa HJisi CTBOPEHHS TpadiuHOro
iHTEepdeiicy nonatkiB Ta camoro cepicy. Material-Ul Hamae konekiiito Bxke roTOBUX
UL BUKOpPUCTaHHS React KOMIOHEHTIB 3 IIMUPOKHUMH MOKJIUBOCTSAMHU  JIS
HanamtyBanHs [14]. Llefi 1HCTpyMEHT 3HA4HO €KOHOMHThb Yac ajpKe HEe MOTPIOHO
HAJAIITOBYBAaTHU PI3HI MOJs, KHOMKK 4M rpadidHi eleMeHTH abo CTBOPIOBATH iX
BpyuHy. J[OCTaTHHO MPOCTO OAATH Ha CTOPIHKY BXKE TOTOBUI €IEMEHT Ta 3aJaTu
oMy HEBENMKY KUIbKICTh mapamerpiB. bibmiorexka Material-Ul namae mmpokwii
BUOIp KOMIIOHEHTIB 3 PI3HHUMH CTHJISIMA Ta MOXJIMBOCTSIMH HaJlalITYBaHHS, IO
J03BOJISIE CTBOPIOBATH rpadiuHuii iHTepdeic, SKUil BIAMOBIAA€ MOTpedaM MPOEKTY Ta
HOT0 KOPHUCTYBAauiB.

[Is Oi0mioTexka Hajgae THYYKMH 1HTepdelc s HaJallTyBaHHS BUIJISAY
KOMITOHEHTIB, 110 JI03BOJISIE CTBOPIOBATH MOAATKU 31 CHEIU(PIYHUM IU3AHOM Ta
ctwinictukoro. Kpim Toro, Material-Ul miarpumye BiANOBIIHICTh CTaHAApTaM
nuzaitny Google Material Design, 1o 3a0e3neuye € ITMHUN CTUIb BUTJISIAY €JIEMEHTIB
Ha BCIX cTtopiHkax noaartky. Kommonentu Material-Ul Ttakoxx noOpe omnrumizoBaHi,
110 JT03BOJISIE POOUTH MIBUAKUNA Ta €PEKTUBHUI peHIEepUHT cTOpiHOK. KpiMm Toro,
HasBHICTh JIOKYMEHTAllli Ta aKTUBHOI CIUIBHOTU pPO3POOHMKIB, SIKI AKTHBHO
NIATPUMYIOTh TPOEKT, poouth Material-Ul omnum 3 Halikpamux BHOOPIB s
po3poOKu iHTEpdelcy KopucTyBaya.

Jnst  peamizamii  GyHKIIA SKI  3a4iMaiOTh  Bi3yami3alilo JaHUX MOXKHA
BUKOpHUcTaTu 010mioTeky noOymoBu rpadiki 1 miarpam Chart.js. el yHiBepcanbHuUi
IHCTPYMEHT  J03BOJISIE BHUKOPUCTOBYBAaTM B  BIDKETaX SKI pO3MIIIEHI Ha

po3poOmroBaniii  margopmi 3acobu 3 MOOYAOBH pI3HUX THITIB JiarpaMm Ta
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Bi3yasizyBaTH JaHi SKI 3aBaHTaXEHI B BIKET KopuctyBauem. Takox, Chart.js €
JIOCUTH JIETKOIO Y BUKOPUCTAaHHI Ta Ma€ 3pydHy 1 OOUIMPHY JOKYMEHTAIlilo, IO
3a0e3neuye ePEeKTUBHHM MPOIEC PO3POOKH Bi3yadbHUX €JIEMEHTIB Ha IIAaThOpPMI.
Kpim TOro, BoHa MIATPUMYETHCS AKTUBHOK CHIIBHOTOK PO3POOHUKIB Ta Mae
BIIKDUTHNA KOJI, IO JO3BOJISIE MIBHAKO BHUPINIyBaTH MPOOJIEMH Ta 3HAXOJWTH HOBI
MOXJIMBOCTI JIJIs1 pO3pOOKU (PYyHKIIIOHAIBHUX Bi3yaJbHUX €JEMEHTIB Ha 1uiaTdopmi.
He menmie npoMy nonomarae BeIMYe3Ha KUIbKICTh IJIATIHIB, 110 JI03BOJISIE 3HAYHO
PO3IIMPUTH MOXKIIMBOCTI Bi3yalli3allii TaHUX B MPOEKTI.

[Hy4ykicThb apXITEKTypH MPOEKTY JO03BOJISE€ JIETKO 1 MIBUJIKO IHTETPYBaTH
pPI3HOMaHITHI ~ IHCTPYMEHTH, [0 PO3IIMPIOE MOMKIMBOCTI Ta  (PYHKIIOHAN
po3po0biitoBanoi miargopmu. Hampukian mod mogaTy IHTETpalliio 3 CEpBICOM IS
mwianyBanus Trello moxxHa migkmounTr 0i0mioTeky trello-for-wolves [15]. Ile
JO3BOJIUTH PO3POOJIIOBAHOMY BIIKETY 30€perTd pe3ysbTaT B KapTKy Ha OOpaHiii
JIOIIII B IIbOMY CepBici, a00 BUKOHATH 1HIII il MOB’s3aHi 3 MI€K0 IUIAT(HOPMOIO,
3aJIe’KHO B1J] MIOCTABJICHOTO 3aBJIaHHS SIKE MA€ BUKOHYBATH BIJIXKET.

Kpim inTerpanii 3 cepsicom Trello, apxiTekTypa HpOeKTy MOXeE€ T03BOJIUTH
IHTErpyBaTU 1HIII TIOMYJISIPHI CEpPBICHM 3a JONOMOror O10JI0TEeK sKI MOXHa
niaKIrounTH, Taki sk Slack, Asana, Google Drive Ta inmi. Ile Mmoxxe OyTu KOpUCHO
JUIsT KOMaHJ, SIKI BUKOPHUCTOBYIOTh PI3HOMAaHITHI 1HCTPYMEHTH JUIsl CIIBIpaIll Ta
opraizaiiii cBo€ei poboTu. OCcoOIMBOCTI apXITEKTYPH TO3BOJISATH IMIBUAKO 3MIHIOBATU
Ta IONMOBHIOBATH (DYHKIIOHAN MIATGOPMH B 3aJI€KHOCTI BiJl MOTPEO KOPUCTYBAUIB Ta
puHkoBUX yMOB. lle Moke nomoMortu 3a0e3meuuTd KOHKYPEHTOCIPOMOXKHICTD
MPOJYKTY Ta 33J0BOJICHHS NOTPEO KOPUCTYBAUIB.

B uinomy, MOKXIMBOCTI BUOOPY 1IHCTPYMEHTIB J1y’K€ IIMPOKI 3aBIASKH BIIKPHUTIM
apxiTekTypi mpoekty. lle mae 3mory oOupatu Ti IHCTPYMEHTH, SIKI HaWKpaie
BIJINOBIJIAIOTh MOTPeOaM MPOEKTY Ta JI03BOJSIOTH JOCATaTH Oa)KaHWX pPe3yJIbTaTiB.
Taka THYYKICTh JO3BOJIIE PO3POOHMKAM BHKOPUCTOBYBATH HE TIJIBKH CTaHIAPTHI
IHCTPYMEHTH, aJie 1 CreriaiaizoBani 61010TeKr 71 pi3HKUX ramy3eil. Hampuknan, s

B3aemoiii 3 APl cropoHHBOTO cepBicy MOKHa BUKOpHUCTaTH 01010TeKy AXios, sika
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no3BoJise BukoHyBatd HTTP 3amutu 1 oTpuMyBaTH BIAMNOBIAI B MOTPIOHOMY
dbopmari.

3arajioM, BUKOPUCTAHHS THYYKOi apXiTeKTypu Ta OaraTo(yHKIIOHAJIbHUX
010J110TE€K JTO3BOJISE PO3IMIMPIOBATH MOXKJIMBOCTI IMTPOEKTY Ta BTLIIOBATH PI3HOMAHITHI

11€ef.

2.3 Cnoci6 aBrenTudikanii KOpUCTYBa4iB

[Ipouiec aBTeHTH(IKAIIT € BaXJIMBUM €TaNloOM IJisi OYyJb-SIKOTO JOJATKY, KU
npaioe 3 Oyab fAkow 1Hpopmaliero KopucTyBadiB. OCHOBHOIO  METOIO
aBTeHTU(DIKaLli € MepeBipka 0COOM KOpUCTyBaya 1 3a0€3MeUeHHs JOCTYIy 10 HOro
MEPCOHANBHUX JaHUX TIUIBKH IS HBOTO camoro. lle moxe OyTu gocsrHyTo 3a
JIOTIOMOTOI0 PI3HOMAHITHUX METOJIIB Ta MIAXO/IB, TaKUX SK BBEJICHHS JIOTIHA 1
NapoJisi, BUKOPUCTAHHS COIIAJIBHUX MEPEeX, a TaK0k BUKOPHUCTAHHS CHEI[laIbHUX
iHcTpyMeHTiB, Hanpukian Telegram Login Widget sikuii MokHa 3acTocyBaTtd B
PO3pOOIIFOBAHOMY JOJIATKY.

Telegram Login Widget — 1ie iHCTpyMeHT, 1110 03BOJIsSIE KOPUCTYBayaM BBIHTH B
J0AaTOK 3a JornoMoror cBoro Telegram akaynrty [16]. Lle pimeHHs € IHTETPOBAaHOIO
mwiaThopMor0  JIJIT  aBTOpM3allli KOPUCTyBadiB, IO 3abe3nedyye Oe3neky Ta
KOH(D1IeHIIMHICTh TaHux KopuctyBaya. J{ns Bukopuctanus Telegram Login Widget
noTpioHo matu Telegram 60Ta Ta OTpUMAaTU MOTO KIHOY JOCTYITY.

[Ticns migkmrouenns Telegram Login Widget B 101aTOK, KOpHUCTYBad MOXKE
3MIMCHIOBATH BXIJl 3a JONMOMOTor cBoro Telegram akayHTy, HaTUCHYBUIM KHOIIKY
"VBiiitu 3 Telegram" Ha cropiHmi astopuzamii. Ilicns 1mboro BiIOYBaeThCs
NepeHaIpaBIeHHs Ha CTOPIHKY Bxony B Telegram, e xopucTyBau Mae BBECTH CBIH
HOMep TenepoHy Ta HaTUCHYTH KHONKY "Haniciatu kon'". Ilicis 1boro Ha BKa3zaHHMA
HOMeED TeneoHy ad0 B BIIKPUTHIA TOTATOK MECEHIKEpa MPUXOIUTH IMOBIIOMIICHHS 3
KOJIOM JIsl BXO/Ty a00 KHOIIKOIO TICIISl HATUCKAHHS Ha Ky KOPUCTYBad MiATBEPIKYE
CBOI0 0co0y Ha cropiHmi gonatky. Ilicims ycmimHoi aBTeHTH(iKalli KOpHUCTyBay

OTPUMYE JOCTYII 0 HOro (pyHKIIIOHAITY.
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Bukopucranns 11poro cnoco0y aBTeHTH(]IKAIlll Mae IEKIIbKa MepeBar, 30KpemMa
BIH € Oe3leYyHuM, 3pyYyHUM Ta NpocTuM y BuKopuctanHi. Telegram Login Widget
3a0e3mnedye 3B'S30K MK KOPHUCTYBa4eM 1 JOJATKOM, 1€ 3MEHIIY€E KITbKICTh JTaHUX,
10 MOTPiOHO HaJaBaTH KOPUCTYBAUEBI1 JIsl PEECTPALlli Ta BXOAY B CUCTEMY. 3arajoM,
BukopuctanHsa Telegram Login Widget € edexktuBHHUM crioco6oM aBTeHTH]IKAIT
KOPHCTYBa4iB y JOJaTKy, IO 3a0e3ledye 3pydHiCTh, OE3MEeKy Ta MPOCTOTY

IMIIEMEHTAL].

2.4 Bu0ip cucremu KepyBaHHsI 0a3aMM TaHUX

VY po3pobii mporpamMHoOro 3abe3reueHHs BUOIp CHUCTEMHU KepyBaHHSA Oa3zamu
nanux (CKBJl) € oiHi€r0 3 KIIFOUOBUX PIIIEHb, 110 BIUIMBAE HA POOOTY BCIET CUCTEMHU.
JInst pi3HUX BHIIB MPOEKTIB Ta 3a/1ay Kl BUPIIIYIOTh BEO-TOAATKU MIAXOIATh PI3HI
tuniu CKB/l, axi matoTe cBoi mepeBaru Ta Hemoiiiku [17]. B po3poOii ommcanoi
TEXHOJIOT1i MOKHa BuUKopuctatd MongoDB, ockijbku BOHA € OJIHIEIO 3 HAWOUIBII
nonyyisipaux CKBJ[ nns 30epiraHHg AaHuX, 30Kpema Juisl 30epiraHHsl TOKYMEHTIB
JSON-nonidbnoro ¢opmary. MongoDB € nokyment-opientoBanoro CKBJI, m1o
no3BoJIsiE 30epiraTd JaHi B (opmaTi JOKYMEHTIB, SIKI MOXYTb MATH CKJIAIHY
CTPYKTYpYy Ta MICTHTH BKJIaaeHi 00'ekTH. L{g 0coOIMBICTH J03BOJIIE AyXKE JIETKO
MpaItoBaTy 3 I1€10 0a3010 JaHUX 3a JomoMoror TypeScript uepe3 cX0XiCTh B poOOTi
3 00’€KTaMu Ta CTPYKTypaMH JIaHUX.

[lepeBarn BukopuctanHs MongoDB mnonsiraioTh y MOMXJIMBOCTI IIBUIKOTO
JOCTYMy JO JIaHWX, BHUCOKIM MaclITabOBAaHOCTI, MOKJIMBOCTI TOPU3OHTAJIBHOTO
MaciITa0yBaHHS, a TAaKOXX BHUCOKIM HaaIMHOCTI Ta CTIMKOCTI A0 BiAMOB. Takoxk
Bukopuctanus MongoDB no3Bossie 3a0e3meunTy MpoCTOTy Ta 3PYYHICTH PO3POOKU
3aBJISIKA HAssBHOCTI 010J110TEK Ta JpailBepiB Uil pI3HUX MOB MIPOrpamMyBaHHS, a TAKOX
HAsIBHOCT1 1HCTPYMEHTIB JUIsl aAMIHICTpyBaHHS Ta MOHITOpUHTY. MongoDB wmae
THYYKY CXEMY JaHHX, [0 JI03BOJISE JIETKO 3MIHIOBATU CTPYKTYPY JaHUX B OyIb SIKUN

yac 0e3 HeOoOXIAHOCTI 3MIHM cXemHu 0a3u jaHux. lle 103Bojsie 30cepenuTuch Ha
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po3po06Ili GyHKIIIOHATY J0JATKy 1 CKOpOYY€E 4Yac Ha MPOEKTYBaHHS TOrO SK JaHl B
cucreMi OyyTh BIIOPSIKOBAHI.

Buxopucranas MongoDB o6ymoBneHne moTtpeb6oio B 30epiranai Ta oOpoOiri
BEJIMKOI KUTBKOCTI JaHUX, 30KpeMa JIaHUX KOPUCTYBadiB Ta iX aKTUBHOCTI, a TaKOX
CTaHIB BIDKETIB s KOXHOTO KopHucTyBaya. MongoDB no3Boisie edekTuBHO
30epiratu gaHi y BUMIAl JSON-mogiOHUX TOKYMEHTIB, IO JIO3BOJISIE 3PYYHO Ta
IIBUJIKO 31MCHIOBATH TOIIYK, COPTYBaHHsI, (PiabTpaIlito Ta iHI He0OX1IH1 oreparii
3 maHuMH. He MeHII BaXXIMBUM € T€ IO LW THCTPYMEHT Ma€ yKe MOTY>KHUN
MEXaHI3M 3aluTiB Ta arperaiii, o J03BOJSE MIBUAKO Ta €(pEeKTUBHO OTPUMYBATH
noTpiOH1 JaHi 3 0a3u nanux. Lle ocobnmBo crpoiye HanmucaHHs 3anuTiB A0 b/] Ta ix
TECTyBaHHS.

3aranom, BuOip koHkperHoi CKBJl ans mpoekTy € BaKIMBUM PIIICHHSIM,
OCKUIBKH B1J IIbOTO 3aJI€KUTh €()EKTUBHICTh Ta MPOAYKTHBHICTH POOOTH 3 JAHUMHU,
0 € JyX€ BAXJIMBUM JUIA JaHOro npoekry. Bukopucranns MongoDB e
ONTUMAJIbHUM PIIIEHHSAM, OCKUIBKH BOHA JI03BOJISIE 3a0€3MEUYUTH HEOOXI1THI BUMOTH
II0JI0 IIBUAKOCTI, MAacITaOOBAHOCTI Ta HAAIMHOCTI pOOOTH 3 JAHUMHU B JIOAATKY.
binbie Toro, MongoDB 3a0e3neuye 3py4HiCTh PO3pOOKU Ta aAMiHICTpYBaHHS, IO €

BAKJIMBUMU (PaKTOpaMu Mpu poOOTI HaJl OyIb-IKMM IPOEKTOM.



PO31JI 3. TIPAKTUYHA PEAJII3ALIIA

3.1 Indopmaniiina moaeJib

[Tpamroroun Hax MIaHYBaHHAM TOTO, SIK Ma€ MPAIIOBATU CEPBIC 1 HOTO OKpemi
KOMITOHEHTH, OyJI0 NMPHHHATO PIIICHHS BUKOPUCTOBYBATH TAaKy CTPYKTYPY 3B’SI3KY
KJIFOYOBUX KOMITOHEHTIB sK: Frontend Tta Backend wactunu cepsicy, Bimxker, B/,

3oHimHI gaHi (puc. 3.1).

30BHIWHI AaHI
(File, API)

Cepsic (Frontend) Bigxet (Frontend)

Cepsic (Backend)

b (MongoDB)

Puc. 3.1 Cxema cTpyKTypu KOMIIOHEHTIB AOJATKY Ta iX B3a€MOJii
Jlami 6yna moOynoBana ERD miarpama (puc. 3.2) sika 103BOJIsiE€ BiIOOpa3sUTH
CTPYKTYpY AAaHUX B JI0JATKY, [TOKA3aBIIM OCHOBHI CYTHOCTI Ha piBHI 0a3u ganux. Lle

JT03BOJISIE 3PO3YMITH, K1 TAOJIMILII HEOOX1IHI JIs 30epekeHHs 1HhOpMALIiT Ta SIK1 OIS
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B HuUX moTpiOHI. Ile cmpoiye mporec npoekTyBaHHA 0a3u JaHUX Ta 3MEHIIYE
HMOBIPHICTBH ITOMUJIOK.

CyTHOCTI B cXeMi:

1. User — BianoBigae 3a 30epeKEeHHS JTaHUX MPO KOPUCTyBaya Ta MICTHUTh
NEPETiK BIIKETIB MPUEAHAHUX 10 HOTO aKKayHTY.

2. Widget — Bu3HaAuae CYTHICTh BIJDKCTY SKHH MICTUTh JaHi s HOro
B1JI0OpakeHHS

3. WidgetStates — cyTHicTh sika HeoOXiHa /It 30€PEKEHHS CTaHy BiJKETY IJIst
KOHKPETHOTO KOpHCTyBada, MiCTUTH mosie JSON nyist 30epexeHHs TaHuX.

4. Notification — 30epirae moBiqOMJICHHS HaAicIaHI KOHKPETHOMY KOPHCTYBauy,

MICTUTB 1H(QOPMAIIIO MPO MOBIAOMIIEHHS Ta HOTO CTaTyC.

+ messageText

+ registeredAt

+ date + widgets
+ read + role
+ canNotify

- Widget
+id
WidgetStates + name o
+ widgetid + shortName
+ userid +image
+ state + description
= User
= Notification +1d
+id + name
+ userld / + image
+ messageTitle + username H

Puc. 3.2 ERD niarpama noaatky
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CripoekToBaHa TaKUM YMHOM 0a3a TaHWX Ma€ JO3BOJUTH KOPEKTHO 1 €PEeKTUBHO
MpaIoBaTy 3 JaHUMU B MIPOEKTi. ByJio BU3HAUYE€HO T'0OJIOBHI CYTHOCTI, SIKi HEOOX1/1Hi

TU1s 30epiraHHs Ta OpraHizarlii 1aHuX.

3.2 IIporpamua peaJiizauis

[Tepmum KpokoMm B peanizalii 3aljlaHOBaHOI'O (PYHKIIIOHATy € CTBOPEHHS Ta
HaNaITyBaHHA NpoekTy. HoBuil mpoekT 3 mabioHoM nomaTky Ha Next.js MOKHA

CTBOPUTH HACTYITHOIXO KOMAHIOLO:

npm create next-app -typescript
npm create next-app -typescript

BukoHaHHs 11i€i KOMaHAM CTBOPUTH B MOTOYHIN TUPEKTOPii BCIO HEOOXiTHY
CTPYKTYpy Marok ta ¢aiiaiB 1js npoekty. Jlain HeoOXiTHO BCTAaHOBUTH 3aJI€KHOCTI

qutst Next.js. Lle 3aBnanHs BUPIITY€E€ThCSI HACTYITHOIO KOMaHI010:

npm install next react react-dom
HactynmHuMm KpokoM B HajalTyBaHHI po0OOYOro IPOEKTY € HaJallTyBaHHS

KOMaH/a JJs 3allyCKy cepBepa pO3poOKH, TECTIB Ta TMOOYJOBH IPOEKTY.
HanamryBanHs Takux (QyHKUINA BiAOYBAa€TbCs 3a JOMOMOTOIO JOJAaBaHHA A0 (aiiny

HaJalITyBaHb MPOEKTY package.json HACTYMHUX PSAIKIB:

"scripts": {

"dev": "next dev",
"build": "next build",
"start": "next start",
"lint": "next lint"

}

[TocniioBHE BUKOHAHHS IIUX IHCTPYKIIA TPUBOJAUTH JO aBTOMATHYHOTO
CTBOPEHHsI 6a30BOT0 MPOEKTY 3 SIKUM MO’KHA MOYMHATH poOoTy. Next.js depe3 cBoi
0COOJMBOCTI Uy TJIMBHM 10 CTPYKTYypH MpoekTy. Lle Mae cBoi mepeBaru, HampuKkiag B
npoekTi Mae OyTH AUpeKTopis 3 IM’siM pages. B Hiil OyayTh poO3TaloBYBaTHUCh
CTOPIHKM $IKI € B JIOJATKy, caM€ B Tid CTPYKTYpl MamoK siKa BIJAMOBIJA€ LUIAXY J10
cTopiHku B Opaysepi [18]. ToOTo koau HUIAX 0 CTOPIHKM B BeO-Teperisgadi
surisinae sik http://localhost:3000/api/getUser to mutsax o daiiny, sIkuii BiamoBigae

3a 1[I0 CTOPIHKY B MPOEKTI Mae OyTH TakuM pages/api/getUser.ts. Takuil miaxia g0
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MapuipyTH3alii 3HAYHO CIPOILy€e POOOTY HaJ MPOEKTOM Ta 3arajibHe pPO3yMIHHSA
MPUHIIUIIB HOTo pOOOTH.

[lepmr 3a Bce HEOOXiAHO CTBOPUTU CTOPIHKY, SIKYy KOPHUCTyBau Oyne OauyuTu
MepIIoro, IIe CTOpiHKa aBTOpHu3alii kKopucTtyBaua. Ha Hilt Oyjae po3millyBaTHCh
KHOTNIKa BXOJy 3a jgomnomoroiro Telegram Ta 3ampomryBanbHUNA TeKcT. JlJis 1bOTO
ctBopuMo (aitnn login.tsx B nupekTopii pages. Llelt daitn Mae meBHY CTPYKTYpy sIKa
CXOXa Ha CTPYKTypy Oynb sikoro React kommoneHTta. MICTUTh YacTUHY B SIKIH

3aJIal0ThCS 3MiHHI, 3MIHHI JUTSI €1 CTOPIHKA BUTIISAAIOTH TaK:

const BotName = process.env.NEXT_PUBLIC TELEGRAM BOT_ NAME
const router = useRouter()

const { data: session, status } = useSession()

const [loading, setLoading] = useState(false)

TyT Mu BU3HayaeMoO BCl HEOOXIAHI JaHl JIsi poOOTH L€l CTOPIHKU. 3HAYEHHSA
BotName otpumyetbest 3 ¢aiiily OTOYEHHS K€ Ma€ MICTUTH BCl HEOOXIJIHI CTaTU4HI
3MIHHI JIJIs TIPOCEKTY. 3MiHHA sSIKa 3aJa€ThCs 3a JOMoMoror useState() BimoOpakae
CTaH, 3HAYE€HHSI MOXHA OTPUMATH 3 3MIHHOI loading a BCTAHOBUTH 3HAYEHHS] MOYKHA
BukinkaBiy setloading(), 3a 3aMOBUYBaHHSIM 3HAYEHHS BCTAHOBIIOEThCS sK false.
Takuif MexaH13M 4acTO BUKOPUCTOBYETHCS B TIPOSKTI JIJisi Oaratbox 3aB/laHb, 30KpeMa
B IIbOMY BHUMAJKY JJIs BiACIIIKOBYBaHHS UM 3aBAHTAXYEThCS 3apa3 CTOpIHKA, 1100
MOKa3yBaTH 3arjiylliKy 3aMiCTh IIA0JIOHY B SIKUI III€ HE 3aBAHTAXKUJIUCH JlaHl. Takox
noAiOHy (yHKIIII0O BUKOHY€E 3MiHHA status sika MICTUTh CTaTyC 3aBaHTa)XEHHSI JTaHUX
PO KOpHCTyBaua 3 cecii. TakuM YMHOM YacTHHA KOAY sIKa BIAMOBIJAE 3a TE AK Oyne

B1JIOOpa)KEHO KOHTEHT Oy/ie BUTJISIATH TaK:

if (status === "loading" || loading) {
return <LoadingView />
}
if (status === "authenticated") {
return <RedirectView
text="Bu Bxe aBTOpu3OBaHi"
buttonText="MNepeinTn Ha ronosHy"
redirect={() => router.push('/")}
/>
}
return (
<>

<div className={styles.container}>
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<div className={styles.descriptionText}>
ABTopusyintecb 4Yepes Telegram

</div>

<TelegramLoginButton
botName={BotName}
dataOnauth={(user:TelegramUser)=>

handleLogin(user)

}

/>
</div>
</>

)

Y Bumaakax, KOJM KOPUCTyBad B)KE€ aBTOPU30BAaHUN, ane He OyB
nepeajipecoBaHuii Ha TOJOBHY CTOPIHKY MH TOKaXEMO HOMY KOMIIOHEHT SIKH
MICTUTh KHOIIKY IIOCWJIaHHS Ha TOJIOBHY Ta 3ampoweHHsa. Iloku pgani 1ie
3aBAaHTAXKYIOTHCS KOPUCTYyBau OAQuMTHUME KOMIIOHEHT 3 aHiMalli€ro 3aBaHTaxeHHs. [1i
JIBa KOMIIOHEHTH MalOTh 3HAXOJUTHUCHh B AUPEKTOPIi components, 151 AUPEKTOPis HE
00pOOIIOETHCA SIK IUISIX 10 CTOPIHOK 1 KOPUCTYBAad HE Ma€ JOCTYIMY JI0 CTOPIHOK LIMX
koMrioHeHTiB. IIlo0 ix BHUKOpHUCTOBYBaTHM HEOOXITHO MIAKIIOYUTH iX B (ailmi

CTOPIHKU TaKUM YHHOM:

import RedirectView from '@/components/RedirectView';
import LoadingView from "@/components/LoadingView";

A KOoJ IMX KOMIIOHEHTIB Ma€ Takuil BUIIIsA Ha npukiaa LoadingView:

import styles from '../styles/LoadingView.module.css'
import { NewtonsCradle } from '@uiball/loaders’
const LoadingView = () => {
return (
<div className={styles.container}>
<NewtonsCradle
size={40}
speed={1.4}
color="black"
/>
<div className={styles.loadingText}>
BinbyBawTbca BcinAki pevi...
</div>
</div>
)
}

export default LoadingView
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Takox Ha CTOPIHIII Y BUIMAJAKY KOJIM BCE 3aBaHTAXKEHO B KOJII € BUKIUK (DYHKIT

sKa 00pOOITIOE BX1Jl B CUCTEMY:

const handleLogin = async (user: TelegramUser) => {
setLoading(true)
const signInResponce = await signIn('telegramLogin', { callbackUrl:
'/', redirect: false}, user as any)
if (signInResponce?.status === 200) {
router.push('/")
¥
else {
setLoading(false)
toast.error('Login failed', {
position: "bottom-center",
autoClose: 5000,
hideProgressBar: true,
closeOnClick: true,
pauseOnHover: true,
draggable: true,
progress: undefined,
theme: "light",
})s
}
}

s dyHKINSA BiANpaBIIsge 3allUT Ha aBTOPHU3AIIIO 3 JaHUM MPO KOPHCTyBada Ta
00po0IIIOE BIANOBIIb BUKOPHCTOBYIOUH JIOJATKOBUH MEXaHI3M SIKUM HEOOX1JTHO
peanizyBatu B aili HajmamTyBaHHsS [..nextauth]js [19]. Ins peanizanii 1mboro
HE0OX11HO BUKOHATH MmiaKIoueHHs 10 b/I. [le MoxxHa 3poOUTH TaKUM YHHOM:

1. Homgaemo ¢aitn mongodb.ts 3 HanamTyBaHHAMU MiKJIIOYCHHS:

import { MongoClient } from "mongodb";
if (!process.env.MONGODB_URI) {
throw new Error("Please add your Mongo URI to .env.local");
}
const uri: string = process.env.MONGODB_URI;
let client: MongoClient;
let clientPromise: Promise<MongoClient>;
client = new MongoClient(uri);
clientPromise = client.connect();
export default clientPromise;

2. Iligkmrouaemo B daiin 610110TeKy:

import clientPromise from "@/lib/mongodb*;



33

3. BukoHyeMo miKIIOYEHHS 1 TPUKIIa 3aUTy

const client = await clientPromise;

const db = await client.db();

const collection = await db.collection('users');

const userExists = await collection.findOne({ id: user.id });

Kox B metoni aBropuzamii mst Telegram Login Widget sikuii 3aHOCUTH JaHi B
0a3y JaHMUX Ta MOBEpTae pPe3yibTaT 3alUTiB HAa aBTOPHU3AIII0, MOXKHA OMUCATH TaKUM

YUHOM:

if (luserExists) {
await collection.insertOne({
id: user.id,
role: 'user',
canNotify: true,
name: [user.first_name,

user.last name || ''].join(' ').trim(),
image: user.photo_url || null,
username: user.username || null,

registeredAt: new Date(),
widgets: [],
1
} else {
await collection.updateOne({ id: user.id },{
$set: {
name: [user.first_name,
user.last _name || ''].join(' '),
username: user.username,
image: user.photo_url,
}s
1

Takum unHOM OyJI0O peai30BaHO MEXaHi3M aBTOpH3allli KOpUCTyBaya, KOJU
KOPHUCTYBa4 aBTOPU3YETHCS BIiepIie iHGOpMAaIlisi PO HHOTO BHOCUTHLCS B 0a3y JaHUX,
AKIIO0 F03€p ICHy€e TO 1HQOpMAIlis PO HHOTO OHOBIIOETHCSA, HA BUIAAOK SIKIIO
KOpHUCTyBa4 3MiHUB (poTo mpodito uu im’st B Telegram.

JInst mepeBipKM TOTO 4M JIMCHI JaHi KOpPUCTyBaya BUKOPUCTOBYETHCS YTHIIITA

CheckLoginData xox sikoi nepeBipsi€ MPaBUIBHICTD XEIIY:

export const CheckLoginData = (data: TelegramUser) => {
const { hash, ...dataWithoutHash } = data
const checkString = GetCheckString(dataWithoutHash)
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const secret = createHash('sha256")
.update(BotToken, 'utf8')
.digest()

const hashString = createHmac('sha256', secret)
.update(checkString, 'utf8')
.digest('base64"')

if (hashString !== hash){
return datalWithoutHash
} else {

return null

}

3a TakuM e MPUHIMIIOM Peai3oBaHl 1 1HII YaCTUHM MIaT(GopMu, HaApUKIal
API iuTepdeiic. Bei APl ¢gynkuii MaroTh momiOHM HUISIX HA SIKAA HEOOX1THO
BIJINIPABIATH 3anuT pages/api/apiFunction. Hanmpuknag APl Buknuk ¢yHkumii sika
noBepTae 1HGOPMAIIO MPO KOPHUCTYBaya, 4YacTO HEOOXIAHMM Mailke B KOXKHIM
YaCTHUHI CEPBICY, MPAIIO€ HACTYITHUM YHHOM.

[TepmiM KpokOM HEOOXIAHO MIAKIIOYUTH BCl 3aJIEKHOCTI SIKI BUKOPHUCTOBYE
uer (yHkiioHan, 0azy JaHUX, CTPYKTYpH JJisi OOpOOKM 3amuTiB Ta (PYyHKUIIO AJIs

OTPUMaHHS TOKEHA aBTOPHU3alLlli:

import clientPromise from '@/lib/mongodb'’
import type { NextApiRequest, NextApiResponse } from 'next’
import { getToken } from "next-auth/jwt"

Jani, Tak K BUKOpUCTOBY€eThCsl TypeScript HeoOX1JTHO BU3HAUUTHU THUII JIAHUX,
K1 OyayTh MOBEPTATHCh B BiAMOBIAI Ha 3amuT. lle Mo)kHa 3pOOWTH CTBOPHUBIIU

HOBHUHU THUII JaHHUX HACTYITHUM YHHOM:

type ResponseData = {
error: string | null;
user: any;

}s

VY Bumajky SIKIIO B HAC € MOMMJIKA MU MTOBEPHEMO ii, a SIKIO HI TO MOBEPHEMO
00’€KT 3 JaHUMHU KOpUCTyBaua Oy/Ib SKOT CTPYKTYpH.

Cama ¢yHKIIS IKa BUKOHY€E 013HEC JIOTIKY I[bOTO 3alUTy MOKE BUTJISIIATH TaK:

export default async function handler(
req: NextApiRequest,
res: NextApiResponse<ResponseData>
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) {
if (req.method !== 'GET') {
return res.status(405).json({ error: 'Method Not Allowed', user:
null });
}
const token = await getToken({ req, secret: process.env.JWT_SECRET

1)
if (!token) {
return res.status(401).json({ error: 'Unauthorized', user: null });

}

const client = await clientPromise;

const db = client.db();

const user = await db.collection('users').findOne({id: token.uid});
res.status(200).json({ error: '', user: user });

}

TyT BigOyBaeTbcs psj MEpeBIpoK. SKIO 3amuT BiIOYBCS 3 HENPABUILHUM
METOJIOM TO CTAHETbCS TOBEPHEHHS BIJIIMOBITHOT MOMUJIKH, TAKOXK Y BHUITQJIKy KOJIU
HEMaEe TOKeHa abo KOPHCTyBay HE aBTOPHU30BAHMIA, TMOBIJOMIIEHHS IMPO II€ TaKOX
MOBEPHETHCS Y BIAMOBIAI Ha 3anuT. HaperTi, SIKIIo Bei JaHl BipHI TO 3 0a3u JaHUX
Oyne B3sATO 1HGOpPMAIIIO MPO KOPUCTYyBaya SIKUM POOUTH 3alHUT 1 MOBEPHYTO SIK

Kepytouuce 1mumMu mpuHIunaMmud po3poOku crtopiHok ta APl ¢yskmii, Oymo
noOy/I0BaHO CEPBIC KU T03BOJIIE KOPUCTYBAady BXOJIUTH B CHUCTEMY, MEPETIsIIaTH
JaHl mpo ce0e Ta 3MIHIOBATH HajallTyBaHHS. Takok OTpUMyBaTH, MEPETysiaTH Ta
BUJIAJISITU CTIOBIIICHHS, JI0JJaBaTH Ta BUJAJISATH BIJDKETH 3 TOJOBHOI CTOPIHKHU. A JJis
KOPHUCTYBauiB sKl € aJMIHICTpaTOpaMu peagi30BaHO MOKJIMBICTh PEECTPYBATH HOBI

BikeTH B cuctemi [20].

3.3 Po3po0ka BixxeriB A5 miiaTrpopmu

Jlns nemoHcTpamii poOOTH cepBiCYy TaKOXK HEOOXITHO CTBOPUTH NPHUKIA]
BIDKETY TOMY OyJi0O pO3pOOJ€HO BIPKET AJsi CTaTUCTUYHOIO aHAJI3y JaHUX MpPO
aKTUBHICTh KOPHCTYBauiB Ha OCBITHIN miardopmi Mix. OCHOBHI BUMOTH JI0 TaKOTO
MiH1 JOJIaTKy 1€ 3UUTYBaHHs JaHuX 3 (ailiry B hopmaTi TabIULb .CSV, 3 KOHKPETHOIO
CTPYKTYpPOIO a TaKOXX BIJOOpakeHHS IMX JaHuX B (Gopmi rpadiky SKH MOXKHA

HajamrTyBatd. TakoXX BaKJIMBO MaTH (YHKIIO TOKa3yBaTh KOHKPETHY BHOIpKY
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JaHUX 3a MapaMeTpaMy SKi HajJae KOpUCTyBad. Mae OyTH MOXKIUBICTH 30epertu
pe3ysbTaT poOOTH I HACTYITHOTO CEaHCy POOOTH 3 BIDKETOM, & TAK0XK MOXJIUBICTh
JOJTaTH PE3yIbTaTH poOOTH Ha JOmKYy B cepnici Trello.

Koxen BimkeT pakTHUHO € JMHAMIYHO MiAKIIOUeHUM React KoMmoHEHTOM, TSt

IIHOTO B MICIIl BiIOOPaKEeHHSI BiJPKETa HEOOX1THO BUKOHATH HACTYIIHI il

const Widget: NextPageWithLayout = (context : any) => {
const path = context.shortname;
const WidgetComponent = dynamic(() => import( ../../widgets/${path} ),

{
ssr: false,
loading: () => <LoadingView />,
1)
return (
<>
<WidgetComponent/>
</>

Hani nHeoOxiaHO noAaTu (aiyin siKi BIAMOBIIAIOTh 32 BIJKET Ta HOTO 3aJI€KHOCTI
B Okpemy aupekTopito widgets. Takoxx B 1mill JUpEKTOPil PO3MILLYIOTHCS
IHCTPYMEHTU TMOTPiOHI Ajie poOOTH BiIKeTa, MOro TaONMIl CTHIIB Ta YHIKaJIbHI
KOMITOHEHTH.

Haiinpocrimmii mabgoH il TOro mo0 BIDKET MpaIfOoBaB MOXE BUTJISIATH

TaKHUM YHMHOM:

import React from 'react’;
const TestWidget = (props: any) => {
return (
<div>
test widget
</div>
)
}s
export default TestWidget;

Jlnst cTBOpeHHs BIIKETY (DYHKIIIOHAN SKOTO ONMCAHO Ha IMOYaTKy pPO3ALIY,

HEOOX1IHO PO3IIMPHUTH Ied mabloH Ta peanidyBatu omnucaHi QyHkuii. Crnodatky
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NOTPiIOHO AO0JATH OTpUMaHHs Gaiiay 3 AaHUMH, 3pOOUTH 1€ MOKHA HACTyITHUM

YUHOM:
<CSVReader
cssClass={style.csvInput}
inputId="csv-input"
parserOptions={{ header: true }}
onFilelLoaded={handlelLoad}
/>

[lefi KOMIOHEHT CTBOPIOE €JIEMEHT Ha CTOPIHII B SKUH KOPUCTYBa4 MOXKE
3aBaHTAXUTH (aiiyl .cSV Ta TOBEpTA€ JaHi 3 HROro B (yHKIi0. Cama QyHKIsS siKa

NpUIIMaE 111 1aHl MOXE BUTJIAIATU TaK:

const handleLoad = (data: any, fileInfo: any) => {
setFileName(fileInfo.name);
setData(data);
setDataloaded(true);

s

TyT 3aar0ThCs 3MIHHI SIKI BUKOPUCTOBYIOTBCS B 1HIIMX €JIEMEHTaxX 1HTepQeicy
Ta QyHKUIsIX. Jan HeoOXiqHO J0IaTH MOKJIMBICTh BUBEACHHS JaHUX B rpadlyHOMY
Burisiai. Jmsg 1mporo Bukopucrana OiOmioreka Chart.js, T MmAKIIOYCHHS,

HaJJallITYBaHHSA Ta BUKOPHUCTAHHA BHUIJISI A€ TAK:

import { Bar } from "react-chartjs-2";
import { Chart, registerables } from 'chart.js’;
Chart.register(...registerables);
Chart.register(zoomPlugin);
const chartData = {
labels: entities.map((entity) => {
return strToArray(entity, 30);
1
datasets: interactionTypes.map((type, index) => ({

label: type,
data: interactions.map((interaction) => interaction[index]),

backgroundColor: colors[index],

),
}s

const chartOptions = {
scales: {
y: {
stacked: stacked,
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beginAtZero: true,
ticks: {
font : {
size: 10

}

type: 'category' as const,
stacked: stacked,
ticks: {
autoSkip: false,
minRotation: rotate,
maxRotation: 90,
font : {
size: 10
}

}s
}

s
}s

<Bar ref={chartRef} data={chartData} options={chartOptions}
height={480}/>

OxkpiM 1BOTO HJisi BUPIMICHHS 3a7a4 HEOOXIJHO YacTo pOOUTH BHUOIPKH Ta
3alUTH B JIaHl iK1 0yJ10 BU0OYTO 3 (haimy, TOMy MOXHA CTBOPUTH OKpeMuil Qaiin B
SKUU BUHECEHI BCl L1 QYHKIIi 100 HE MEepeBaHTaKyBaTU OCHOBHUM (pailll BIIKETY.

[lpukman Takoi QyHKIIT 181 BUAOOYBaHHS CIIMCKY BHUKIIAIA4yiB 3aJ€KHO BiJ

kadeapu:

export const getTeacherListByKathedra = (data: any, id: string) => {
let teachers = [] as any[];
data.map((item: any) => {
if (item['code_div']) {
if (item['code div'] === id) {
let teacherList = item['tutors'].split(',"');
teacherList.map((teacher: string) => {
teacher = teacher.replace('{', '');
teacher = teacher.replace('}', "");
if (!teachers.some((item: any) => item.value ===
teacher)) {
teachers.push({value: teacher, label: teacher});
}
1)
}

}
})s

return teachers;
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DyHKIISA eKCIOPTY B cepBic s m1anyBaHHs Trello peanizoBana 3a JOMOMOT0IO
CTOPOHHBOI 010/10TeKHn 1 BUKOpHCTOBYe Tuiarid juist Chart.js gxuil  g03BoJIsiE
BUI00yTH 3 TrpadiKy Ha CTOPIHI Horo 300pakeHHs. Jlali OTpUMYEThCS TEKCT Ta
bopMyeThCs TaONUII 3 YUCIOBUMH 3HAYEHHSMHM, BCl I JaHI TOAAIOTHCS 10 KapTKU

Ha JIOIIIII Ky 00paB KOpUCTyBay. Peaizallis boro Mo>ke BUTJISIIATH TaK:

const addCardToTrello = async () => {
const response = await trello.cards().addCard({
name: cardName,
desc: props.description,
idList: list.value,
defaultLabels: true,
defaultLists: true,
keepFromSource: "none",
})s
const card = await response.json();
const image = props.image();
const responseImage = await
trello.cards(card.id).attachments().uploadAttachment({
file: image,
}s
const imageResponse = await responseImage.json();
if (card.id && imageResponse) {
toast.success('KapTka ycniwHo cTBOpeHa',
{position: toast.POSITION.BOTTOM CENTER, autoClose: 3000});
} else {
toast.error('MomMunka nNpu CTBOpPEHH1 KapTku',
{position: toast.POSITION.BOTTOM CENTER, autoClose: 3000});
}
props.closeModal();
}s
const getImageAsFile = () => {
let chart = chartRef.current;
if (chart) {
const dataUrl = chart.canvas.toDataURL('image/png');
const blob = dataURItoBlob(dataUrl);
return new File([blob as Blob], 'chart.png', { type: 'image/png' });
}

return null;

s

TakuM YMHOM MOXHA CTBOPIOBATH BIIKETH 3 PI3HUM (PYHKIIIOHAIOM IO
MIIXOISTh JJIsl PI3HUX 3aJ1ad Ta CIieHap1iB BUKOPUCTAHHS, KOMOIHYIOUH Pi13HI METOIU

0OpoOKM JTaHUX Ta CIOCOOM iX OTpUMaHHS, a TakoX 010mi0TeKu Ta iHTerpari. Taka
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BapIaTUBHICTh B MOXJIMBOCTSAX peanizaimii (QyHKIIOHATy € OCOOJIMBICTIO TaKoi

apXITEKTYPH MPOEKTY Ta € BAXKJIUBOIO MEPEBAroio.

3.4 TectyBaHHs 10JaTKA

B inTepdeiici m1o1aTKy BUKOPUCTAaHI MIHIMATICTHYHI €JIEMEHTH, IO JI03BOJISE
3MCHIIIMTH Yac Ha po3poOKy Ta IMOKpAIUTH ecTeTHIHui BUrsad [21]. PeamizoBaHo
ocHOBH1 (yHKIii. Hanpukian cTopiHka aBTopu3aiii Mae HACTYNMHUN BUIIIS (pHUC.

3.3) Ta 103BOJIsIE BUKOHATH BX1J B CUCTEMY 3a JIONIOMOT0I0 akkayHTy B Telegram.

Yailaime, uwob sukopucrosysate akaywr Telegram

IE o Ana 39b3-188-163-34-247 ngiok-free.app 1a
Fusiget

Baenits cait noMep Tenedony &
nigrsep. HHR Svae Hanichano 8 Teleqrar
ABTOPHIYHTECH 38 A0NOMOro Telegram, TakuM YNHOM MK ATSEPANEHFR Oye HAAIChaN0 B felegram
OTPAMEEMO HEeoBXIgHI gani NPO BAC Ta IMONEMO BaC

IeHTUDIKYBaTH. Yspaina

Puc. 3.3 Cropinka aBropu3ariii
[Ticns BXomy B CHCTEMY KOPHCTYBad OTPHUMYE JOCTYH IO TOJOBHOI CTOPIHKH

(puc. 3.4).
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Es usiget Bivacwo, Vitali

*H

Puc. 3.4 T'onoBHa cTopiHka
Bona MicTUTh OCHUJIaHHS Ha 1HII CTOPIHKM JOJATKy Ta €JIEMEHTH KepyBaHHS
TaKl SIK MEHIO CIIOBIIIEHb (pUC. 3.5) Ta KHONKA BUXOJY, TAKOXK KOPUCTyBad OAuUTh
cBOo€e (oTo sike OyJO MiJBaHTa)XEHO 3 MeceH kepa. HoBuil xopuctyBau He Mae

MIJKJIIOYEHUX BIIKETIB TOMY TPOCTIp KU BiABEICHUM MiJ BIJKETH MOPOXKHIN 1

B1100pakaeThCs 3aMPOIICHHS 1X JI0JaTH.

BiTaemo B Fusiget &< *
L AW ACMO i, EM Oro fi'_- M [ | A :‘3 D‘:'

nnaT@opmMok 05/05

Puc.3.5 Mento crioBiieHb
OKpiM 1IbOTO MEHIO CIIOBIIIEHb MICTUTBH MOCHJIAHHS Ha iX apxiB (puc. 3.6), 1ne

MOJXHa ICPCriIIHYTH CHOBiH.ICHHH 3a BECb YaC, BHMKOHATH II0 HHMM IIOIIYK Ta

BHJIAJINTH HETIOTPiOHI.
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ApXiB CNOBIWEHHDb

Bitacmo 8 Fusigot §

HOBE UHOCOHME KOWTID

1

Puc. 3.6 ApxiB criOBillI€Hb
[I{o6 momaTu BIIKETH Ha TOJOBHY CTOPIHKY HEOOXI1AHO 0OpaT iX Ha CTOPIHIII

«3acrocynkmn» (puc. 3.7). TyT Bi1oOpakarOThCsl BC1 JOCTYIHI BIDKETH Ta € (PYHKITis

IIOIIYKY IIO Ha3B1 YU OIIHUCY.

BFrusiget
HocTynHi nopatku
[, ]
. XYY |
-~
Cramncruxka MIX ) TecToawd siwer &
O et et Nepermag ,A".I:'m. Thmat Norpifies fnE Nepesipsm w ne

npaLCe

Buaawo

Puc.3.7 Karamnor 3acTocyHKiB
Takox € cTopiHKa i HajmamTyBaHHS (puc. 3.8) MEeKiIbKOX OMIIA CTOCOBHO

KOPUCTYBada, TaK0X BOHA BUKOPHUCTOBYETHCS aJMIHICTPATOPOM JUISl PEECTpartii

BI1JIDKETIB.
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BFusiget
HanawTryBaHHa
N -
i Uynsura Braguenas e
= L $4 4
o 3
Cnosiwennn PeecTpauia slpkery

CruaaHHA BIAKETIE

Puc. 3.8 Cropinka HanamrTyBaHHS
Bimxer cTBOpeHU# Ui IEMOHCTpALli 3aCTOCYBAaHHS CEPBICY Ma€ aHAJIOTTYHHMA
iHTepdeiic (puc. 3.9) Ta mMoyaTKOBO 3ampollye KOpPUCTyBaya JojaTu Qailn ans

B1JI0OpayKEHHHI.

Crarucrima MIX 1)

Oasi ctatnoivne

5 Dosi o assmaameni
[+ e i B

Puc. 3.9 Bimxker craructuku Mix 0e3 1aHux
Komu xopuctyBau nomae aitn  ains  oOpoOKM BUTIISL 3MIHIOETBCA 1

B1I00pakaroThCsl OMINT JyIsl KepyBaHHS Bizyasnizaiieto (puc. 3.10).
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Crarucrixa MIX )

AxTNENLCTI HE Nnardopmi Donl craTmeTvnn

v amen
Deaingi™s QN § Abbamil 7TV TIM M M GOgasaTy
CW L8 W LAl i 50 TSy Y
L ENPRI = oy o
el
" g 0 v o
. ¥ x T =y ] e “ ¢ [\
o wea
‘ Trello
_ Lrw senrmegrep u Dol sy Lanes 418 sogura
Fp— -
36epewerre

Brpurs zomi by slepemany Srmem vpimidy
LDETTE 18T g

Puc. 3.10 Bimxer craructuku Mix 3 JaHUMHA
[le#t iHCTpyMEHT Ma€ MaHeNb Ui HaJAIITyBaHHS BimoOpaxenHs (puc. 3.11),
MOKHa 00OpaTH CTAaTUCTUKY MO SKUM JIaHUM TOKa3yBaTH 3a JOTOMOTOI BUMAJIHHUX
cnuckiB. TakuM YMHOM MOYKHA OTPUMATH Bi3yalli3allito IiJi CBOi MOTpeOu.

AKTUBHOCTI Ha nnaTdopmi

i Heranuwg Jaranumn
Kepyire Napame TROMN SLLOT Dam S
DOMOMONOI0 HANRILTY RAH M St
= P
Qaxkynsrer » p =
EnlT - 4
B Ousosar-n poloTi 8 mNac B1aiMne QUHKIBAHAR . Mcsmce: 18w OUMIDBEHHR CTYISHTELE DOOKT
Kadeaps: B INTEQAKTHEM TDEHAEDN TaCcTyRas M PoGoTa b Wik [l KOMesTa0wW B TInCamotiny poCoTix
Nosigomngem & olroaoDerenx L nonylomnes 8 ol 000D a0
Kadenps wllopbeana s ~
Buknanay
[ Kosank Birania Bikroposie v ]
1 00k
I - AN e P s— S —
; ” » o o~ o \ » A
..". 0 e 7 o o . Y p o~
O o W F* " o . o .
< » o S i
v, " o o o o o “,
o - . o i "
g v ¥ " Y ¥ . P o
< Y v o . y
v »

Puc.3.11 HanamrroBane BiioOpaxxeHHs
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Takox 1151 1HGOpMaIlis MOKE BiIOOpakaTUCS B YHUCIOBOMY BUTJISII TaOIHIICIO

(puc. 3.12), niist 1bOro MOTPIOHO MEPEKITIOYUTH BKIIAJIKY BroOpi.

AKTUBHOCTI Ha nnaTtdopMi

KepyWTe napaMeTpaMi BigobpaxeHHa 3a flerantHo JaransHo
O0NOMOroK HANAWTYBaHHE HUXUE
QakyneTeT: Bceoro no BuKknagavy:
- OuHKBAHHA PpOBOTK B KNACI: o}
BaaeMHe oUIHIOBaHHA: 0
Kadenpa: MUceMOBI 3BITK: 477
OuiHKBaHHA CTYASHTCEKWX pOBIT: 4113
- IHTEPaKTMBHI TRDEHAMEDM: o}
TecTyBaHHA: 1154
Buknapau: Po6oTa ia Wiki: 0
KoMeHTapw B NMCEMOBKMX poDOTaxX: a1
MoeigoMNeHHA B 0BroBopeHHAX: o}
OuiHKa NoBigoMNeHs B 0EroBOpEHHAX: ]

Puc. 3.12 BigoOpaxeHHs TabIUIICIO
Cepen iHImMX peanizoBaHa GyHKIlIS eKcopTy pe3ynbrariB B Trello (puc. 3.13),
JUIS TIhOTO HEOOXIAHO KIIKHYTH Ha BIANOBIAHY MiKTOrpamy Bropi rpadika. s
BUKOPHUCTAHHA IHOTO (PYHKIIOHATY HEOOXiTHO JOJATH B IMOJI HAaJalITyBaHb KIIIOU

noctymy 1o API Trello.

Howka

test board
Cnucok
test2

Hazsa *

[ Hoewit 2anuc Ha aowuyl

Lo kapTun Byae gogano chopmosanmn Npadik

LHoaartun kKapTky

Puc.3.13 3anoBHeHHs gaHux aius ekcrnopty B Trello
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VY pesynbrati Ha 01Ky OyjAe J0/1aHO HOBY KapTKy 3 rpacdikom Ta iHGOpMaIlI€ro

B TEKCTOBOMY BUTJIsI (puc. 3.14).

Onuc Pegaryeatm

OunioBanHa pobotm B knaci: 0
Bzaemue ouiHwoBaHHA: 0

Mucumoei 3smu: 4771

OuiHioBaHHA CTyAEeHTCbKMX pobim: 4113
|luTepakTusHi TpeHaxepu: 0
Tecryeauna: 1154

Pobora i3 Wiki: 0

KomenTapbi B nucbMoBux pobotax: 91
MosigomnerHs B obrosopexHax 0

Ouixka noeigomners B obroeoperuax: 0

@ BxnageHHn

Jloaatv BknaaeHHA

Puc. 3.14 CtBOpeHa kapTka



BUCHOBKHA

Y  pesynbrari BHUKOHaHHS  KBamiikamiiiHoi pob6oTu OylIo  CTBOPEHO
iH(opMalliiiHy cucTteMy JUIs Bi3yanmi3ailii Ta KepyBaHHS CTAaTUCTUUYHHMHU JaHUMH.
By7no po3risiHyTO JOCTYITHI MOXJIMBOCTI pO3pOOKH 3a3HAYEHOTO CEPBICY Ta 0OpaHO
ONTUMAJIbHI 1HCTPYMEHTH [IJI1 BHUKOHAHHS TIOCTaBjieHOro 3apaaHHs. Ilig wac
PO3pOOKHU MPOEKTY OyJI0 BpaxOBaHO yCi BUMOTH JI0 IPOrpaMHO1 peaizallii J0/1aTKy.

Y X011 BUKOHaHHS KBasi(ikalliiiHoi poO0TH MaricTpa BUKOHaHI Taki 3aBIaHHS:

1. byno mpoBeneHO aHali3 MpeAMETHOI 00JIacTi Ta BU3HAYEHO AaKTYalbHICTb
PO3pPOOKHU JJAHOT CUCTEMHU.

2. O0Opani TEXHOJOTI1 AJIsl pO3POOKH MPOTPAMHOTO MTPOAYKTY.

3. PeanizoBano po0oTy iH(oOpMaIiiHOI CHCTEMH, IO JO3BOJISIE PO3MIIITYBATH
JOJIATKH SIKI BUKOHYIOTh (DyHKIIT Bi3yani3alli JaHUX Ta KEPyBaHHS HUMH.

4. By1o npoBe/IeHO TECTYBaHHS CUCTEMH 3 BUKOPUCTAHHSM peajbHUX JIaHUX.

5. IlpoananizoBaHo pe3yiabTaTH TECTyBaHHS CHUCTEMH 1 3pO00JIEHO BUCHOBKH IPO
il e(pEeKTUBHICTH Ta MPUAATHICTH 10 BUKOPUCTAHHS B PEATIbHUX YMOBAX.

3a pesynapTaTaMu poOOTH 1HGOPMAIIIHOI CUCTEMH, MOXHA 3pOOUTH BHCHOBOK,
[0 3aCTOCYBaHHS PO3pOOJEHOT MIATGOPMHU 3MEHIIUTh KUIBKICTH PECypcCiB IS
noOy10BU 1HQPACTPYKTYpH sIKa MOXKE BUKOHYBATH (DYHKIII aBTOMATHU3AIIl] 3aBIsKA

IHCTpPYMEHTAM KEPYBaHHS Ta aHAJI3y CTATUCTUYHUX JaHUX.
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