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ABTOPE®EPAT

VYV  kBamdikauiiiHiii poOOTI AOCHIIKEHO MPaKTUYHI acCMeKTH po3poOKH BeO-
OpIEHTOBAHOI CHUCTEMHU JJIsi aJalTHBHOTO BUBYEHHS Ta TECTYBaHHS 3HAHb IPaBUI
JOPOXKHBOTO pyXy. Hwu3bka SKICTh MIATOTOBKKM BOJIIB, 3YMOBJICHA MEXaHIYHUM
3ay4yBaHHSIM TE€CTOBHX OIUJETIB, € CEpHO3HOI MPOOJIIEMOI0, 10 BIUIMBAE Ha Oe3meKky
JOPO’KHBOT'0 PyXy. BrpoBaykeHHsI METOIIB aIalITUBHOTO HaBYaHHS Ta TIEPCOHATI30BAHOTO
aHai3y TOMWJIOK MOJXKE 3HA4YHO IIOKPAIIUTH pPe3yJIbTaTh MMAroTOBKU. Po3poOka
e(eKTUBHUX MPOrpaMHUX 3aCO0IB MOHITOPUHTY MPOTPecy Ta AMHAMIYHOTO (HOpMyBaHHS
HABYAJIBHOT'O KOHTEHTY € BaYKJIMBUM 3aBJIaHHAM. [[J1s1 IbOTO MOTPiOHO: BUBYMTH ITPUHITUIIN
noOyzaoBu Single Page Application (SPA), po3poOutu CTpyKTYpy MOIYJISl IHTEIEKTYalbHOT
AQHATITUKY ISl BIICTEKEHHS CIAaOKUX TEM, OIIHUTU €(PEeKTHBHICTh PO3POOJICHOI CUCTEMHU
Ha OCHOBI TECTOBUX CIICHApIiB.

Be6-nonarok «SmartWay» — 11e iHTepakTUBHA CUCTEMA, sIKa B11OOpaXkae peasibHU
piBeHb 3HaHb KOpHUCTyBaya Yy po3pi3i Kkareropii. BoHa BUKOpPUCTOBY€TbCA IS
MOJICJTFOBAHHS TIEPCOHAI30BAHOTO OCBITHBOI'O NUISIXY, J€ KOHTEHT aJanTyeThCs IIif
notpebu yuHs. CucreMa CKIAmaeThcsi 3 MOAYIIB iHTepdeiicy, 0a3u JaHUX MUTaHb Ta
JIOTIYHOTO sI/Ipa, 10 3a0e31euy€e B3aEMO/IiI0 KOMITOHEHTIB.

Moaynb anantuBHOI aHAMITUKA — 1€ KIIOYOBUH €JIEMEHT apXiTeKTypH IOIaTKy,
SKUN BUKOPHCTOBYETHCS I MOJEIIOBAHHS CHUTYyallld, KOJNM Ha pe3yJIbTaT HaBYAHHS
BIUTUBAE ICTOpiS TIOMHJIOK KOPHUCTyBauya. AJTOPUTMHU TPIOpHUTE3allli JTO3BOJISIOTH
e(eKTUBHO MOJICIIIOBATH TaKi CUTYyallii, SK aBTOMaTU4YHE (HOPMYBAHHS TECTIiB 13 MUTaHb, Y
SAKUX KOPUCTyBad HaW4YacTile MPHUITYCKAETHCS TOMUIOK, ITHOPYIOYM BXKE 3aCBOECHUMU
Marepiai.

Cucrtema peanizoBaHa 3 BUKOpHUCTaHHSIM cTeky TexHojorii HTMLS5, CSS3 Ta

JavaScript, a mani mpo mporpec 30epiratoThbCs JIOKaIbHO. BUKOPHUCTOBYIOTHCS alTOPUTMHU



copTyBaHHs Ta (iIbTpalii MacHUBIB JaHUX JJisi 3a0€3MEUEHHS MUTTEBOTO 3BOPOTHOIO
3B'SI3KY.

JUist  omiHKKM €(QEeKTUBHOCTI PO3POOJIEHOT CHCTEMH BHUKOPUCTOBYETHCS METOJ
¢ynkuionanbHoro tecryBanns (Black Box Testing). Po3poOnenuii Be0-10/1aTOK Ha OCHOBI
npuHiuny Mastery Learning € e(eKTUBHUM 1HCTPYMEHTOM JIJISi MOHITOPUHTY YCHIIIHOCTI
Ta IPOrHO3YBaHHS TOTOBHOCTI /10 icnuTy. BiH Moxke OyTH BUKOPUCTAHUMN JUIsl CAMOCTIHHO1
HiATOTOBKMA Ta JIaTHOCTHKM MPOTAJIMH Yy 3HAHHAX, IO JO3BOJIMTH MOKPALIUTH SKICTh
HaBYaHHS.

B Maii0yTHOMY MOKHA PO3IJISTHYTH PO3MIMPEHHS (DYHKLIOHATY JUIsl MiATPUMKH
XMapHOTro 30€peKeHHA MJaHuX, CNpoOyBaTH BHUKOPHUCTAHHSA QJITOPUTMIB MAIIMHHOIO
HABUYaHHS JJI1 TJIMOIIOr0 aHami3y MOBEAIHKKM KOPUCTyBaua, 3alUIlaHyBaTH I1HTErpallio

CUCTEMH 3 MOOUIBHUMH IIAT(HOPMaMU Ta BIPOBAKEHHS reiimigikalii.



ABSTRACT
The qualification work investigates the practical aspects of developing a web-based

system for adaptive learning and testing of knowledge of traffic rules. The low quality of
driver training, caused by mechanical memorization of test tickets, is a serious problem that
affects road safety. The implementation of adaptive learning methods and personalized error
analysis can significantly improve training results. The development of effective software
tools for monitoring progress and dynamically generating educational content is an
important task. To do this, you need to: study the principles of building a Single Page
Application (SPA), develop the structure of an intelligent analytics module for tracking
weak topics, and evaluate the effectiveness of the developed system based on test scenarios.

The web application "SmartWay" is an interactive system that reflects the real level
of user knowledge in terms of categories. It is used to model a personalized educational
path, where the content is adapted to the needs of the student. The system consists of
interface modules, a question database, and a logical core that ensures the interaction of
components.

The adaptive analytics module is a key element of the application architecture, which
is used to model situations when the learning outcome is affected by the user's error history.
Prioritization algorithms allow you to effectively model situations such as automatic
generation of tests on questions in which the user most often makes mistakes, ignoring the
material already learned.

The system is implemented using a stack of HTMLS, CSS3 and JavaScript
technologies, and progress data is stored locally. Algorithms for sorting and filtering data
arrays are used to provide instant feedback.

To assess the effectiveness of the developed system, the functional testing method
(Black Box Testing) is used. The developed web application based on the Mastery Learning
principle is an effective tool for monitoring success and predicting exam readiness. It can
be used for self-training and diagnosing knowledge gaps, which will improve the quality of

learning.
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In the future, you can consider expanding the functionality to support cloud data
storage, try using machine learning algorithms for deeper analysis of user behavior, plan to

integrate the system with mobile platforms, and implement gamification.
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BCTYII

CrpiMKHil pO3BUTOK 1H(GOPMAIITHUX TEXHOJOrId Ta UU(pOBI3aLis OCBITHHOIO
cepelloBUIIA CYTTEBO 3MIHIOIOTH MIAXOAM 10 MIATOTOBKM MaiOyTHIX BOJIiB, 30KpeMa B
YaCTHHI BUBUYEHHSI Ta KOHTPOJIIO 3HaHb NpaBuil 10poxHboro pyxy (I1/IP). CyuyacHi onnaiin-
CHUCTEMH HaBUYaHHS CTBOPIOIOTH BEJIMKI MAacHBH JAHHUX: PE3yJbTaTH TECTIB, CTAaTUCTHKY
MOMUWJIOK, TOBEAIHKOBI ()aKTOPU KOPUCTYBAYiB, JMHAMIKY HAaBYAaHHS, OJHAK OUIBIIICTH
m1aThopM BUKOPUCTOBYIOTH 111 JaH1 JIMIIIE SIK MTACUBHUM IHCTPYMEHT OIIIHKU. AHAJI3 TaKUX
naHux 0e3 crelialbHUX METOAIB MOKe OyTH HETOUYHUM a00 HEJAOCTATHHO 1HHOPMATUBHUM
JUIS pEaIbHOTO TTOKPAIICHHS SKOCTI HAaBYaHHS.

VY chepi mudpoBUX OCBITHIX pecypciB 3pocTae MoTpeda y CTBOPEHHI ePEeKTUBHUX
METOJIIB MOHITOPUHTY, OIIIHKM Ta MPOTHO3YBaHHS YCIIIIHOCTI KOPHUCTYBauiB, IO
JI03BOJIATH BUSIBJISITH 1HAMBIAYalbHI TPYIHOII, TPOTHO3YyBATH MMOBIPHICTh HETPABUIIBHUX
BIJIOB1/ICH Ta aJlanTyBaTH HaBYAJIBHUHN MPOIEC BIAMOBITHO 10 CUJIBHUX 1 CTA0KUX CTOPIH
yuHsi. OTHUM 13 TIEPCIIEKTUBHUX HAIPSIMIB € 3aCTOCYBaHHS 1HTEIEKTYaIbHUX aJTOPUTMIB
aQHAJIITUKHU, SKI JIO3BOJISIIOTH MOJIEIIOBAaTH TMPUXOBAaHI 3aKOHOMIPHOCTI Yy BIJAMOBIISX,
BUSIBJIITH TUIIOBI MOMWJIKY Ta BU3HAYATH MPUYUHU iX BUHUKHEHHSI.

Icayroui BeO-mtatdopmu tectyBanHsa [I/IP opieHTOBaHI mepeBaxHO Ha CTaTUYHI
CIieHapii MepeBipKH 3HAHb: KOPUCTYBAd MPOXOAUTH TECT, OTPUMYE BIFCOTOK MPABUIBLHUX
BIJITOB1/ICH 1 HA ILOMY B3a€EMOJIIS 13 CUCTEMOIO (PaKTHUHO 3aBEPINY€EThCs. Takuid miaxia He
3abe3reuye TIIMOOKOI JIIarHOCTUKU Ta HE CIPHUS€ CHUCTEMAaTHYHOMY YCYHEHHIO CIa0KHX
Mmicib. KpiM Toro, TpaawuiiiiHi 1HCTPYMEHTH HE BpPaxOBYIOTh BapiaTUBHICThH ITOBEIIHKH
KOpHUCTyBaua, pi3HUN piBEHb MIATOTOBKH, @ TAKOXK BIIUB MOBTOPIOBAHUX IMOMUJIOK, SIKi
HAKOIMUYYIOTHCS MIPOTATOM TPUBAJIOTO HABYAIHLHOTO TPOIIECY.

AKTyaJqbHUM CTa€ 3aBlaHHA CTBOPCHHS BeO-TOMATKy, IO TMOEAHYE 3pYYHUHN
iaTepdeiic st tectyBanus [1/IP 13 Mogynem iHTENeKTyanbHOTO aHANi3y MOMUIIOK. Takuit
MOJyJIb Ma€ 3a0e3lnedyyBaTH AaBTOMATUYHY KiIacHU(IKalilo IOMUIIOK, BHSBICHHS
3aKOHOMIPHOCTEH,  MOOYMOBY  IHAWMBIAyadbHOI  CTaTUCTUKHM Ta  (hopmyBaHHS
MepCOHATI30BaHMX PEKOMEH IAIIi}, 10 MiABUIYIOTh €(PEKTUBHICTh HaBUYaHHS. /[ogaTKOBHM

BUKJIINKOM € HEOOXITHICTh BpaxyBaHHsS (PaKTOpIB IIyMy: BHUMAJKOBUX HEMPABHIBHUX
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BIJIMIOBIJICH, MPOMYCKIB, HECTAOLIBHOCTI y TMOBEIIHII KOPUCTyBada, SKI MOXYTb
CIIOTBOPIOBATH 3arajibHUi pe3yibTaT Ta YCKIAJHIOBATH aHAI3.

VY naniit poOOTI poO3TsaeThbesl MpoOsiemMa CTBOPEHHS 1HTEIEKTYallbHOIO BeO-
nonatky ans tectyBanHs [1/IP, skuii 3maTHuil He nuIIe NepeBIPATH 3HAHHA, ane M
MPOBOJUTHU TIMOOKY aHATITUKY MOMUIIOK. MeTOo po3pOOKH € CTBOPEHHS CHUCTEMH, IO
3abe3rneuye 1HAUBIAyalbHY TPAEKTOPII0 HABUAHHS, BHU3HAYA€ KIIOYOBI TPYIHOII
KOpHCTYyBaua, TIOKpAIye IPOTHO3YBaHHS pPE3yJbTaTUBHOCTI Ta cHpusie eQeKTUBHIN
IMATOTOBII 10 ICIIUTIB.

AKTYaJIbHICTh TeMH

[Tonpu akTUBHMIA PO3BUTOK OHJIAMH-OCBITH, OUTBIIICTE cucTeM TecTyBanHs [1JIP noci
OpalolTh 32 3aCTapuUIMMU TPUHIMIAMU — BOHHM [OKa3yIOTh JIMIIE NpPaBWIbHI Ta
HENPaBWJIbHI BIJIMOBI/I1, HE TOSICHIOIOYH JIOT1KY TOMHJIOK Ta HE (DOPMYIOUH 1HAUBI Ty aTIbHUX
pexoMeHaIii. Y peaJbHUX YMOBaX 1€ CTBOPIOE HU3KY MPOOIIEM:

. KOPHUCTYyBaul MOBTOPIOOTH OJHI W Ti caMi MMOMUJIKH Yepe3 BiJICYTHICTh

JeTaJbHOI aHANITUKH;

. CUCTEMHU HE BPaxOBYIOTh CKJIAJHICTh KOHKPETHUX IMHUTAHb Ta BPa3jMBi

KaTeropii Mmarepiany;

. BIJICYTHICTh MEepCOHaJI3allli 3HNKY€E €()eKTUBHICTh HABUAHHS;
. BEJIMKI OOCATM CTAaTUCTUKU 3aJUIIAIOTHCS HECTPYKTYPOBAHMMHU Ta

HEMPUIATHUMH JIJIS IPAKTHYHOT 1HTEpIpeTallii.

ITocTae HU3KA BIAKPUTHUX ITUTaHb, SIKI 1 OOIPYHTOBYIOTh aKTYaJIbHICTh TEMH:

. aki acniektu [1J[P HaifuacTimne BHUKIMKAIOTh TPYIHOINI y PI3HHX TPyI
KOpHCTYyBayiB?
. K aNanTyBaTd aJITOPUTMU AaHANITHKH, 00 BOHU BPaxOBYBalIu

1HIUBITyaJIbHI OCOOJMBOCTI yUHS?

. 91 MO>KHA TIPOTHO3YBATH, SIKa KaTeropis 3aBJaHb CTaHE MPOOJIEMHOIO B
ManiOyTHEOMY?
. SKUM YUHOM aBTOMATHYHO (opMyBaTH ONTHMaJIbHI HaBYAIbHI

pexomeHaaii?
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. SK 3MCHIINTH BIUTMB BHITAJKOBHX TMOMHJIOK 1 IIyMy Ha 3arajbHy

CTaTUCTUKY?

VY it poOOTI pO3rasfaOThCA MIAXOAM, IO JO3BOJISIIOTH BUPIIIUTHU 11 MUTAHHSA,
30KpeMa METOJIM 1HTEJIEKTYaJbHOTO aHaJi3y AaHUX KOPHUCTYyBayiB, METOJU Kiacudikalii
MMOMHWJIOK Ta MO0y I0Ba BEO-CUCTEMHU, 37aTHOI aaNTyBaTH HaBYAIBHHUI MPOIEC y PEKUMI
peasibHOTO Yacy.

Meta poboTn

Mertoto poOoTu € po3poOka BeO-101aTKy JJIsI TECTYBaHHSI 3HAHb ITPABUJI IOPOKHBOTO
PYXy 3 IHTENEKTyaJIbHUM MOJYJIEM aHallizy MOMUIOK, sIKUH 3a0e3mneduye mepcoHali30BaHy
J1arHOCTUKY, BUSIBJICHHS 3aKOHOMIPHOCTEH y BIJINOBIJII KOpUCTyBaya Ta (HOpMyBaHHs
1HIUBIIyaJTbHUX PEKOMEH AL /TSl T1ABUIICHHS €(DEKTUBHOCTI HAaBYaHHS.

3anaui nocJaixKeHHs

OcHOBHMMU 33J1auaMu KBaJli(iKaIiiHoi poOoTH €:

[. BUKOHaTH aHaji3 MPEAMETHOI 00JIacTi Ta cydacHUX IaTdopm tectyBanHs [T/IP;
[I. BUBHAYMTHU HEIOJIIKH TPAAUIIMHUX CUCTEM TECTyBaHHS Ta OOIPYHTYBATH HEOOXiTHICTh
1HTEJIEKTYalIbHO1 aHAJITUKHY;
[II. po3poOutH CTPyKTYpy BeO-I0JaTKy Ta BUMOTH 10 HOTO (PYHKIIOHATBHUX MOJYJIIB;
IV. ctBoput w™momynbp 300py # O0OpOOKM CTaTUCTUKHM BIATOBIIEH KOPUCTyBaya,
V. po3pobutu Ta peanizyBaTd alroput™m kiacudikaiii MOMWIOK 1 BUSHAYEHHS CIA0KUX
MICIIb;

VI.  ctBoputm  MexaHi3M  (GOpMyBaHHA  TEPCOHATI30BAaHUX  PEKOMEHIALIIN;
VII. mpoBecTu TeCTyBaHHS Ta OI[IHUTHU AKICTh pOOOTH IHTEIEKTYaTbHOTO MOJTYJIS.

O0’exT pocCiTKEeHHS

[Ipouiec mepeBipku ¥ OIIHIOBaHHS 3HAHb MPABWI JOPOXKHBOTO PyXy B OHJIAMH-
CUCTEMaX.

Ipeamer pocaigxeHHst

Metonu Ta mporpamHi 3aCO0M IHTEIEKTYyaIbHOTO aHANI3y pe3yJIbTaTiB TECTYBAHHSI
ITJIP y BeO-mo1aTKax.

HayKOBa HOBH3HaA
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OOIPYHTOBAHO JIOLIbHICTh 3aCTOCYBAaHHS 1HTEJIEKTYaIbHUX AITOPUTMIB JIJISl aHAJ3Y
MOMMJIOK MiJ1 yac TectyBanHs [1J[P;

po3pobsieHo miaxig g0 kiacudikainii MOMHIOK KOPUCTYBadiB Ha OCHOBI
NOBEJIIHKOBUX Ta CTATUCTUYHUX (PAKTOPIB;

3alpONOHOBAHO MOJIEJb, IO 3a0e3leuye MepCOHaI30BaHE HABYaHHS Ha OCHOBI
ABTOMAaTUYHO 3r€HEPOBAHUX PEKOMEHIAIIIN;

JIOBE/ICHO €(EeKTUBHICTb BUKOPHUCTAHHS AHATITHUYHOIO MOJYJIS JJsl IiJBUILEHHS
SIKOCT1 TI1JITOTOBKY JI0 1ICIIUTY.

IIpakTHyHe 3HaYeHHS OJeP:KAHUX Pe3yJIbTATIB

Po3pob6nenuit BeO-10aTOK MOKE BUKOPUCTOBYBATHUCS ABTOIIKOJAMH, OCBITHIMH

IEHTpaMU Ta OHJalH-Iatr@opMamu ayisi  3a0e3neueHHs eQEeKTUBHOI  IMiAITOTOBKH

KOpHUCTYyBauiB 70 ckianganHs icnuty 3 [IJIP. InTenextyanbHuUil MOAYIbh aHATITUKHU A€

3MOTYy:

1.

2
3.
4

BUSIBJIATH 1HJIMB1IyadbH1 IPOTAIUHH Y 3HAHHSIX;
aBTOMAaTUYHO ()OpMYyBaTH NEPCOHAIBHI IIJIAHU HABUYAHHS;
1BUIIYBAaTH €()EeKTUBHICTh CAMOIIIITOTOBKH;

BUKOPHUCTOBYBATH ACTAJIbHY CTATUCTUKY IJIA BAOCKOHAJICHHA HABYAJIbHOTI'O ITPOLCCY.



