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AHOTALIA

JIbBOBA M. ABromaTH30BaHa CUCTEMa aHAJIITUKU Ta TIEPEBIPKU 1HPOpMaIi
B MIAPO3/1Iax HallOHAIBHOI NoiIii. — Pykomnuc.

JlocmpkeHHsT Ha  37100yTTS  OCBITHBOIO  CTYIIGHsS  «OakaiaBp» 3a
cuemianpHicTIO 126 «IHpOpMariiitHi cucTeMu Ta TexXHOJOTI». — JIbBIBCHKUHN
JepKaBHUM YHIBepCUTET BHYTpIlHIX cripaB, MBC VYkpainu, JIbBiB, 2026.

VY pob6oti po3po0aeHO BeO-OpPIEHTOBAHY CUCTEMY AHAIITUKU Ta MEPEBIPKU
iHpopmarii aa miapo3auis HaronaneHoi nmomimii Ykpainu. IIpoBeneno ananis
IcHyIouuX 1HGOpMAIIHUX cUCTeM Ta OOrpyHTOBaHO BHOip TexHojoriid Node.js,
React 1 SQLite. PeasnizoBaHo Mo/i€Jb JaHUX, aJITOPUTM PO3PAXYHKY 1HIEKCY PU3UKY
Ta nporpamHuil iHTepdeiic. Pe3yapTaToM € MPOTOTUI CUCTEMHU 3 MOKIIHUBICTIO
300py, 0OpoOKH Ta Bizyasizallli JaHUX.

KirouoBi cioBa: iHpopmariiiina cucrema, BeO-10/1aTOK, aHATITHKA, PU3HK-

aHaji3, aromatu3sariiis, Node.js, React, SQLite, REST API.

ABSTRACT

LVOVA M. Automated system for analytics and information verification in
units of the National Police. — Manuscript.

Research for obtaining a bachelor’s degree in specialty 126 «Information
systems and technologies». — Lviv State University of Internal Affairs, MIA of
Ukraine, Lviv, 2026.

The work presents a web-based system for analytics and information
verification for the National Police of Ukraine. Existing information systems were
analyzed and the choice of technologies (Node.js, React, SQL.ite) was justified. A
data model, risk score algorithm, and APl were implemented. The result is a
functional prototype with data collection, processing, and visualization capabilities.

Keywords: information system, web application, analytics, risk analysis,
automation, Node.js, React, SQLite, REST API.
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BCTYII

AkTyajabHicTh TeMHu. [Iporiecu rnobansHoi nudposizalii Ta pedopmyBaHHS
MIPaBOOXOPOHHOI CHUCTEMU YKpaiHM BHUCYBalOTh HOBI BHMOTHM JO SIKOCTI Ta
IIBUAKOCTI OMpAIIOBaHHA CIY»)00Boi 1H(popmanii. Y mpismibHOCTI HamionanbHOT
nomimii Ykpainu (HITY) moaeHHO reHepyroThes rirabailTi JaHuX: BiJ] IPOTOKOIB
JIOTIUTIB 70 BUTATIB 13 TEXHIYHMX 3aco0iB 3B'sa3Ky. EdexkTuBHICT TpOTHII
3JIOYMHHOCTI O€3MOCEepPeTHhO KOPEIIoE 31 3aTHICTIO aHATITUYHUX MIAPO3ALTIB
OIepaTUBHO Bepu(IKyBaTH 111 1aH1 Ta BUSBIISATH MPUXOBAH1 3aKOHOMIPHOCTI.

CooronHi (paxiBli BHKOPHUCTOBYIOTH NOTYXHI JepKaBHI 1H(QOpMaLiiiHi
pecypeu, Taki sk IC «Apmop» um «IHdopmaniiinuii nopran HITY». Ilpore mi
CUCTEMU OPIEHTOBAHI Ha cTpaTeriuyHe 30epiranHs Ta riaodansHui nomryk. Ha piBHi
K OKpPEMOTo BIAAUTY YW PAlOHHOIO YIpaBIiHHSA YacTO BHUHHMKAE MOTpeda y
CTBOPEHHI JIOKAJTbHUX «po00ounx» 0a3 IJis MIBUIAKOT EpeBipKHu iHMOpMAaIIii, sika 111e
HE BHECEHa 10 O()IiiHUX peecTpiB ab0 MoTpedye MOMEPETHBOTO CKOPHUHTY.
BukopucTaHHsS Cy4acHOTO CTEKY BEO-TEXHOJIOT1H, 30KpemMa CepeIOBHINA BUKOHAHHS
Node.js Ta 6i6mioTekn React, 103Bois€ CTBOPIOBATH KPOCILTATHOPMHI PIllIEHHS, 1110
MPAIIOIOTh 3a APXITEKTYPOIO «TOHKOTO KiieHTay. Lle 3abe3neuye ierkuit 10CTyI 10
aHAMITUKUA 3 OyIb-SIKOTO pPoOodYoro Micist 0e3 BCTAaHOBJICHHS CHEU(pIYHOTO
IpPOrpaMHOro 3a0e3MEYeHHs, L0 € KPUTUYHO BAXKJIMBUM JJI1 ONEPATUBHOCTI
IPaBOOXOPOHHUX OPTaHiB.

HaykoBo-in:keHepHa mnpo0Oiaema. Ilomsrae y cymepedHocTi MK
3pOCTAlOYMMHU  00CATaMHU  HECTPYKTypoBaHOI 1HQopmallii Ta OOMEKEHUMHU
MO>KJIMBOCTSIMM CTaHAAPTHUX 3ac001B ii MEPBUHHOTO aHai3y. ICHye HEOOXIAHICTD
y po3po0i11i 1HKEHEPHOTO PIMICHHS, SKe O aBTOMAaTHU3yBaJIO TIPOIIEC OI[IHKH CTYIEHS
pu3uKy 00'ekTa (0COOM YM MOJIIi) HA OCHOBI AJITOPUTMIYHOIO 31CTABJICHHS HOrO
atpuOyTiB. IIpoGiiema aBTOMaTH3aIii TaKOrO0 CKOPUHTY MOTpeOye pO3poOKH

THYYKHX MOJENIeH NaHWX, 3AaTHUX NPAIOBATA 3 HEMOBHUMHU a00 CYMHIBHUMHU



B1JIOMOCTSIMH, 3a0€3MeUyI0UH MPHU I[bOMY Bi3yalli3alliio pe3yJIbTaTiB s MPUHHATTS
YIPaBIiHCHKUX PIIICHb.

MeTta A0CHiTKeHHST — PO3POOUTH apXITEKTYpPy Ta MPOTPAMHHMA MPOTOTHII
BeO-OpIEHTOBAHOI  aBTOMATHM30BaHOiI  CHUCTeMH, sKka  3abe3meuye  30ip,
CTPYKTYpyBaHHs, aBTOMAaTH30BaHy OIIIHKY PH3UKIB Ta rpadiuHy Bi3yali3aiiio
pe3yJIbTaTiB MepPeBIpKU 00'EKTIB Y AIsIILHOCTI MiApo3auIiB HalioHanbHOT mosiiii.
JIJ1s1 JOCATHEHHSI MOCTABJIEHOI MeTH BU3HAYEHO HACTYIIHI 3aB/IaHHS:

1. IlpoananmizyBaTi HOpPMAaTUBHO-NIPaBOBY 0a3y Ta ICHYIOYMH  CTaH
iHpopMaTH3allii aHamITHYHUX Tiapo3aitis HITY.

2. OorpynryBatu mepeBarn Bukopuctanas Full-stack JavaScript (Node.js,
Express, React) Ta SQLite 111 moOy10BH JIOKAIBHUX aHATITUYHUX CUCTEM.

3. CrnpoeKTyBaTH pesIiiHy MOJIEIb JaHUX IS OOJIIKY pe3yJIbTaTiB MePEBIPOK
Ta KOPUCTYBauiB CUCTEMH.

4. Po3poOuTH anropuTM aBTOMATH30BAHOTO PO3PAXYHKY IHIEKCY PHU3HKY
(riskScore) Ha OCHOBI KOMITJICKCHOTO aHAJI3y ieHTU(IKATOPIB Ta TEKCTOBUX
MapKepiB.

5. PeanizyBatu nporpamuuii intepdeiic (API) Ta KIi€HTChKY YaCTUHY CHCTEMU
3 IHTEPAKTUBHUM aHAJITUYHUM JAlIOOPAOM.

6. [IpoBecTn eKCHepUMEHTAIbHY OIIIHKY €()EeKTUBHOCTI  PO3POOIEHOTrO
MPOTOTUITY Ha KOHTPOJIbHUX CIIEHAPISAX.

O0’exkT  pgociigkeHHst —  Tpolecd  1H(POpPMaLIHO-aHATITUYHOTO
3a0€3IeUeHHs] ONEepPaTUBHUX Ta aHANTHYHUX Miapo3AiiaiB HarioHanbHOI mommii
Ykpainu.

IIpeamer pocaigskeHHs — METOIW, AJTOPUTMHM Ta TMPOTPaMHI 3acolu
aBTOMAaTH3allli IepeBipky iHGOpMAaIIii, OIIHKA PU3UKIB Ta Bizyali3allii aHaIITHYHUX
TaHUX.

Me:xi 1oc/iaKeHHs:

o PiBenp BnpoBamkenHs: CrucreMa po3TISIAETHCS SK JIOKAIBHUNW MPOTOTHUII

JUIS. BHYTPIIIHBOTO BUKOPHUCTAHHS B MEXKaxX OJHOIO MIiAPO3AiNy (MIKpO-

pIiBEHB).



dynkuioHanbHUN craryc: Po3pobaene 113 € HaBuaabHO-AEMOHCTpAIliHHUM
npototuniom (MVP), mo ¢dokycyeTbcst Ha Joriii oOpoOKH JaHHUX, a HE Ha
IPOMUCIIOBOMY 3aXHUCTI 1HpOpMaIii.

InTerpariiini ooMexxenHs: Cucrema Ipalroe aBTOHOMHO 3 BJIACHOIO 0a3010
nannx SQLite; mpsima B3aeMO/I1s 3 Iep>KaBHUMU PEECTPAMH CyBOPOTO OOJIIKY
(€PP, IITHII Tomro) He nepeadayeHa 3 MipKyBaHb TIOTPUMAHHS MPOTOKOJIIB

KibepOe3mneKu.

MeToau nocJixxenHsi. /{15 BUpIlIeHHS TOCTaBIECHUX 3aBIaHb BUKOPUCTAHO:

cucmemMHUli aHaniz — JUisi BUBYCHHSI CTPYKTYpPH 1H(GOPMALIMHUX TOTOKIB Y
TTOJIIITIT;

mMemoou penayiunoi aneeopu ma meopii 6a3 Oanux — JJis TPOCKTYyBaHHS
ctpykrypu SQLite;

aneopummizayiro ma npozpamysanus (JavaScript/Node.js) — nist peanizaiiii
JIOT1KM CKOPUHTY Ta CEPBEPHUX MPOIIECIB;

KOMNOHEHMHO-0picHmosanuii  nioxio  (React) — nmna  moOyaoBu
KOPHUCTYBAIbKOI0 1IHTEp(ENCy;

cmamucmuyHi memoou — Jisi GOpMyBaHHS aHATITUYHUX 3BITIB Ta TPaQiKiB.

IIpakTuyHe 3HaYeHHsI. Pe3ynbTaT poOOTH MOXYTh OyTH BUKOPUCTaHI SIK

0aza myisg po3poOKU JOMOMDKHUX MPOTPAMHHMX 3aCO0IB «IIBUAKOTO pearyBaHHS

JUISL CITIBPOOITHHKIB TOJIIIIT, IO J03BOJISIE CKOPOTUTH Yac Ha MEPBUHHY 0OPOOKY

JAHUX Ta BI3yali3yBaTH CTaTUCTUKY MPABOMOPYIIECHb Y 3pYYHOMY JJIsi CIIPUMHATTS

BUTJISI.



PO3JLT 1

AHAJII3 IIPABOBUX TA TEXHIYHUX 3ACAJl IH®OOPMAIIMHOI
JAIAJIBHOCTI B HITY

1.1. HopmaTUBHO-TIPaBOBE PeryJJlOBAHHS BUKOPUCTAHHA iHGopManiiiHuX
pecypciB y NpaBOOXOPOHHI AisIbHOCTI

CyyacHuii CTaH  pO3BUTKY  IPaBOOXOPOHHOI  CHUCTEMH  YKpaiHU
xapaktepusyeTthces nepexoaom ao mojaeni «Intelligence-Led Policingy» (mominelicbka
JUSTBHICTD, KEPOBaHA aHAJIITUKOIO), [0 BUMArae HaJIEKHOTO MTPaBOBOTO MIAIPYHTS
JUTIsl 30UpaHHs, HAKOMUYEHHS Ta aHali3y BEJTUMKUX MacuBiB jgaHuX. HopmatuBHO-
MPaBOBE PEryJtoBaHHs 1HPpOpMaIliiHOiI AisuibHOCTI HarionansHoi nodimii Ykpainu
(HITY) 6a3yerbcsi Ha iepapxXidHiii cHCTEMI aKTiB, IO BHU3HAYAIOTh MEXI
JI03BOJICHOTO BTpY4YaHHs B iH(popMalliiiny chepy ocobu Ta mpaBuiia eKCIUTyaTarlii
BiJIOMYHMX aBTOMAaTH30BAHUX CHCTEM.

OcHoBOMONMOXKHUM akTOM € 3akoH Ykpaiau «IIpo HamionansHy modmiiirom,
3okpema Posnin VI «lHdopmariitaa migrpumka mosiniin[1].BignosigHo 1o crarti
25 3akoHy, MOMIIig B MPOIEC CBOET MIIBLHOCTI GopMye iHPOpMaIlliiiHI pecypcu
(6a3m Ta OaHKM JaHUX), L0 BXOAATh JO €IMHOI 1H(QOPMALIMHOI CHCTEMHU
MiHicTepcTBa BHYTPIUIHIX CIpaB YKpaiHu. BaxiauMBO MiAKPECHUTH, 110 3T1IHO 3i
cTaTTero 26, TOJilis Mae mpaBo 30upatu Ta 30epiratu iHGoOpMaIio mpo ocid y
KOHTEKCTI MpaBONOpPYUIEHb, 0Ci0, fAKI TNepedyBarOTh MiJ aAMIHICTPATUBHUM
HarJISIOM, Ta O0'€KTIB, IO CTAHOBJATH OMEpaTUBHHU iHTEepec. lle momokeHHs
CTBOPIOE TIPABOBY OCHOBY JUIsl (DYHKITIOHYBAHHS PO3POOJIIOBAHOTO MPOTOTHUITY SIK
IHCTPYMEHTY NEPBUHHOI aHAJIITUKH.

Ockiibku po3poOiroBaHa cucrteMa omnepye nepconansuumu ganumu (1116,
KOHTaKTHI HOMepu TeneoHiB, cepii NacmnopTiB), KPUTUYHO BAXJIUBUM €
JTOTpUMaHHS BUMOT 3akoHy Ykpainu «IIpo 3axuct nepcoHanbuux ganux»[2]. e

aKT BU3HAYa€ yMOBHU 00poOku iH(opmallii, ska 103BOJIsI€ 11eHTU(IKYBATH (HI3HUHY



oco0y. Y KOHTEKCTI AISIBHOCTI aHamiTUUHuX Tiapo3aiunie HITY, obpobka manux
3MIUCHIOETHCS HA TIACTaBI BUKOHAHHS TOBHOBAXKEHb, NEpen0adeHUX 3aKOHOM.
OpHak, mMpy TPOEKTYBAaHHI aBTOMATH30BAaHUX CHCTEM HEOOXITHO BpPaxOBYBATH
OPUHITUIIN:

1. MinimanbHOCTI 1aHMX: 30upaHHs auIe Tiei iHpopmartii, o € HeoOX1THOIO
JUTSL TOCSATHEHHS! KOHKPETHOT aHAIITHYHOT METH.

2. HinicHocTi Ta KoHigeHuiliHOCTI: 3a0e3MeUeHHsS TEXHIYHOTO 3aXHUCTY BiJl
HECaHKITIOHOBAHOTO JIOCTYITY, IO B MEXaX JaHOTO JIUIJIOMHOTO TIPOEKTY
peanizyeThCs Yepe3 MeXaHi3MHU aBTOpU3allli KOPUCTYBaUiB.

3. O0Me:keHHs1 TepMiHYy 30epiraHHsi: BHIAJICHHS NAaHUX IICISA JTOCATHEHHS
METH iX 00pOOKH.

TexniuHi acniekTd (QPYHKI[IOHYBaHHSI 1HPOPMAIIHHUX CUCTEM PETrYyIIOITHCS
3akoHoM Ykpainu «IIpo 3axuct iHpopmailii B iHPOpMaIitHO-TEIEKOMYHIKALIITHIX
cucremax»[3]. BiamoBimHO 10 HOPM IBOTO 3aKOHY, OYIb-SIKE MpPOrpamMHe
3a0€3MeUeHHsI, 1[0 BHKOPUCTOBYETHCS B OpraHax JACp>KaBHOI BJaAM, MMOBUHHO
rapaHTyBaTH 3axUCT BiJi BUTOKY JaHWUX. XOdYa PO3POOIOBAHUN TPOTOTHI €
HaBYAJIBHO-JIOCTITHUM Ta Mae cratyc «MVP» (MiHIMaabHO JKHTTE3JATHUN
MPOAYKT), MOro apXITeKTypa IMOBUHHA 3aKjagaTd (QyHIAMEHT Jisl CTBOPEHHS
KOMIUIEKCHOI cuctemu 3axucty iHdopmarii (KC3I).

OxpeMe Micile B CUCTEM1 PETYJIFOBaHHS 3aiiMalOTh BIJOMYl HOPMATHUBHI aKTH
MBC VYkpainu, 3oxkpema Hakaz MBC Ne 676 «IIpo 3atBepmxenns [lonoxenns mpo
iH(popmaIiiHo-KoOMyHiKaliiHy cuctemy "lHdopmamniithuii nmopran HarionanbHO1
nonimii Ykpaiau" [5]. JaHuil TOKyMEHT peryiaMeHTye TOpsI0K (DYHKI[IOHYBaHHS
1HTEerpoBaHUX 0a3 JaHUX, IOCTYI A0 SKUX MalTh CHIBPOOITHUKHU TOMIIIl. AHami3
I[OTO TIOJIOKEHHS JI03BOJISIE 3POOUTH BHCHOBOK TIPO HEOOXITHICTH YITKOT
nudepeHianii npaB 10CTYMy KOPUCTYBayiB (aAMIHICTPATOPIB Ta 1HCIIEKTOPIB), 10
1 0yJ10 BIPOBAKEHO B apXITEKTYP1 pO3pOOIIOBAHOT CHCTEMH.

Baprto Takox 3BepHyTHM yBary Ha KpuMiHanbHMI mpoliecyalbHUNA KOJEKC
VYkpainu [4], skuii Bu3Ha4yae ctaTyc iH(popMaIllii, OTpUMaHol B X0l J0CYIOBOIO

po3caigyBanss. 3 orsaay Ha BuMoru KIIK moao0 Taemawnti caigcTBa, BUKOPUCTAHHS



JIOKQJIbHUX aHAJITUYHUX CUCTEM (SIK-OT pO3pOOIIOBaHUN BEO-TIPOTOTHI) TIOBUHHO
OyTH dYITKO po3MexoBaHO 3 OQiIHHUM ToKyMeHTooOirom y €PJIP. JlokambHi
CHUCTEMH BHUKOHYIOTH POJIb JOMOMIKHOTO 1HCTPYMEHTApIIO I «CHUPOTO» aHali3y
JaHUX, 110 Tepeaye X odimiiHii peecTpalrii.

TakumM dYMHOM, HOPMATHBHO-TIPABOBE pETYJIOBaHHSA  1H(POPMAIIHHOT
nisibHOCTI HITY cTBOpIOE sKOpCTKi, ane HeoOX11HI Mexi s po3poOku I T-pimieHs.
OCHOBHOIO BUMOTOIO JO HOBUX CHUCTEM € HE JHIIe IiXHS (PYHKIIOHAIbHA
e(EeKTUBHICTh, @ 1 MOBHA BIANOBIIHICTh CTAHJAPTAM 3aXUCTy MpPaB JIIOAUHU Ha

MPUBATHICTD Ta JEPXKABHUM CTaHJIapTaM TEXHIUYHOTO 3aXUCTy 1H(pOpMaIlii.

1.2. IlopiBHsiibHMIE aHadi3 Binomunx cucrtem (IC «Apmop», «Py6in») Ta
OOI'PYHTYBAHHS PO3POOKH ABTOHOMHOI'0 Be0-MPOTOTHILY

EdexTuBHicts iHOpMaIiiHO-aHAITUYHOTO 3a0€3MEeUEHHS  MIPO3/1IIB
HanionansHoi nomiuii YkpaiHu Ha CydacHOMY eTani 0a3yeThCs Ha BUKOPHCTAHHI
IHTErpOBaHUX 1HGOPMAIITHUX CUCTEM, IO aKyMYJIOIOTh JAaHl MPO KPUMIHOTEHHY
CUTyallito B AepkaBl. OCHOBHUMHU 1HCTPYMEHTAMH, SIKI BU3HAYAIOTh apXITEKTypy
iH(popmartiiinoro npoctopy MBC, € iHTerpoBana iHpoOpMalLiitHO-MONTYKOBA
cuctema (ITIC) «ApMop» Ta cucTteMa aHAIITUYHOTO CYHMPOBOKEHHS «PyOiny.
[Ipote aHami3 iX eKCIuTyaTalliHUX XapaKTEPUCTUK BHSIBIISIE MEBHI (PYHKI1OHAIbHI
PO3pHUBH, SIKI OOTPYHTOBYIOTH JOIIJIBHICTH PO3POOKH JIOKAJTBHUX aBTOHOMHHX
MPOTOTHIIIB.

InrerpoBana iHpopMaliiiHO-TIOIIYKOBA cucremMa «Apmop»
(ABTomMaTu3zoBaHe Po6oue Micue OneparuBHoro Po6iTHHKA) € 6a30BUM piBHEM
iH(popmarriiiHoro 3ade3nedeHHs. Bona noOynoBaHa 3a i€papXiYHUM TPUHIUIIOM 1
MICTUTB AecsaTku miacucteM («Ocobay, « Tpancopty», «30posi», « AIMIHIPAKTHKA»
tomo) [5].

o [Illepesacu: T'noOanbHUM OXOIUICHHS, CTaHAApTH3allisl JdaHUX, CyBOpa

3BITHICTb.



Heoonixu 6 xonmexcmi onepamuenoi ananimuxu. «ApMoOp» € TepeayciMm
cUCTeMOI0 OO0JiKy, a He aHamizy. [Iporec BHECEHHS MaHUX Yy CHUCTEMY
KOPCTKO PErJaMEeHTOBAaHUH, IO YHEMOXKJIHMBIIOE POOOTY 3 «CHPOIO» abo
HMOBIpHICHOIO 1H(OpMallier0o Ha eTami nepeBipku rimore3. Kpim Toro,
[EHTpaIi30BaHa apXiTeKTypa MoTpedye MOCTIHHOTO CTaO1IBHOTO JOCTYITY J10
BIJIOMYOi MEpPEXi, 10 HE 3aBXKAM MOXIUBO B TOJHOBUX a00 KPU30BUX
ymoBax. Kpim Toro, >xopcTka AeTEpMIHOBaHICTh CTPYKTYp JaHuX B "Apmop"
CTBOpIOE mpobOsiemy "iHpopmariiiHoro Bakyymy"' mOpu  poOOTI 3
HECTPYKTYpPOBaHUMU JaHUMU. OCKUTBKH CUCTEMA BUMArae 3ali0BHEHHS JIUIIIE
YITKO BHW3HAYECHUX TIONIB, 3HAYHA YaCTHHA OIEPATHBHOI KOHTEKCTHOI
1H(popMmaIlli, sika MICTUTBCSl Y TPUMITKAX a00 CIIOCTEPEKEHHAX 1HCIEKTOpa,
3aJIMIIAETHCS 11032 MEXaMH aBTOMaTHU30BaHOi 00poOku. Lle cTBoproe pu3uk
BTpaTH BOXXJIMBUX HEMPSIMUX O3HAK MTPABOTIOPYIIICHHS, K1 HE BKIIAIAIOThCS Y
CTaHJapTHI KJ1acu]ikaTopu 00JIIKOBUX KapTOK.

Cucrema aHAJITHYHOrO CynpoBoAxkeHHs «PyOin» opieHTOBaHA Ha OLIbII

rIMOOKUN 1HTENEeKTyalbHU aHami3. Bona no3Bonsie OyayBatu rpadu 3B’SI3KiB,

aHasi3yBaTh Tese()OHHI 3 €THAHHS Ta Bi3yalli3yBaTH KpUMIiHAIbHI Mepexi [5].

llepesacu: TloTyXHuWI MaTeMaTUYHMHA amnapar, MOXJIMBICTh Bi3yami3auii
CKJIQHUX CTPYKTYP.

Obmedicenns: Bucokuit mopir BXOJKeHHS (moTpedye creriaabHOl
miAroToBKM  (axiBIliB), CKJIaAHICT, 1HTepdelcy Ta OpieHTallis Ha
CTpaTeTIYHUM aHali3 TPUBAIMX MPOBAKEHB. J{J151 MIBUAKOT IEPEBIPKU «TYT 1
3apa3» (Hanpukiaa, mig yac (UIbTpallifHUX 3aX0JiB a00 TEepeBIpKU Ha
OJIOKITIOCTaX) BHUKOPHCTaHHS TaKOl CHUCTEMH € HaUIMIIKOBUM  Ta
pECypCOMICTKMM. BaXmMBUM acmekToM € TakoXK amapaTHli BUMOTH: JIJIs
MOBHOI[IHHOTO (GyHKIIOHYBaHHS "Py0in" noTpedye 3HAYHUX
OOYHMCITIOBATILHUX MTOTYKHOCTEH Ta CIeliai30BaHNX KIIEHTCHKUX CTaHIlIN. B
yMOBaxX JMHAMIYHOI 3MIHM OOCTaHOBKHM, KOJIA aHaIi3 Ma€ TPOBOIUTHUCS
OesnocepeHbO B MicCIi 300py JaHUX (HAIPHUKIIAI, MOOUIBHOI TPYIIOIO),

TPOMI3IKICTh ApXITEKTYpPH TaKOi CHUCTEMU CTae€ KpUTHYHUM Oap'epom. lLle



3YMOBIIIOE TIepexijy A0 OUIbII JIETKMX, BEO-OpIEHTOBAHUX pIIllIeHb, SKI

BUKOPHUCTOBYIOTH KoHIenito "Thin Client" (ToHKOTO KIli€HTa)

[opiBHsbHY XapakTepucTuka Bigomuux IC ta po3po0aroBaHOTO

IPOTOTHUITY HaBeIeHO B Ta0. 1.1

Tabnuys 1.1

[TopiBHsbHA XapakTepucTrka Bijomuux IC Ta po3po0ItoBaHOTO MPOTOTUITY

Kpurepii IC «Apmop» CAC «Pyo0in» Po3po0.iroBanuii
NOPiBHSIHHS NMPOTOTHIT
Ipusnavenns | Peectparis ta [Tornubnenuit [IepBuHHa
00JI1K aHaJi3 3B'sI3KIB aHaJITUKa Ta
CKOPHUHT
Apxirektypa | llenrpanizoBana | llentpamnizoBana Be6-opientoBana
(Client-Server) aHaTITHYHA (Node.js/React)
Tun 6a3n Oracle / MS SQL | ITpomnpieTapHhi SQLite
JAHUX CXOBHILIA (aBTOHOMHA)
Ouninka Biacytns (ume | Pyuna/excrieptHa | ABTOMaTU4HA
pU3HKiB TIOIIYK) (riskScore)
Bumoru no O0o0B's13K0Ba O0o0B's13K0Ba MOXIIUBICTD
MepeKi BiJloMYa Mepexka | BiIoMYa Mepexa aBTOHOMHOI poOOTH

JIxepeno: cKiIaJeHo aBTOpoM 3a Matepianamu [1-5].

OOrpyHTyBaHHS PO3POOKM aBTOHOMHOI0 BeO-mporoTumy. Buxoasuu 3

IIPOBEJCHOTO aHali3y, BUSBICHO MOTPeOy Yy CTBOPEHHI «IETKO» i1H(opmamiitHo1



CHUCTEMH, sIKa O 3alOBHMIIA HINIY MDK MPOCTUM HAKOMUYEHHSM JaHUX («ApMOp»)
Ta CKJQJHUM CTpareriunuM anamizoMm («Py06in»). OCHOBHMUMH YHHHHMKAMH, IO
3YMOBITIOIOTH PO3pPOOKY 3aPOMOHOBAHOTO Y AUILIOMHIM pOoOOTI PIIIeHHS, €:

1. IloTpeda B aBTOMATH30BaHOMY CKOpPHMHIY: Ha BiamiHy Bia odimiitHux 6a3,
e 3anuT BUAae Jmme (PakTHUYHy HASIBHICTD O0COOM B PO3IIYKY,
PO3pO0IIOBaHUIM IPOTOTUI BIPOBapKye anroputM riskScore. Lle no3Bosse
aHAJIITUKY MHUTTEBO 1ICHTU(DIKYBATH «II1I03PLI» 3aMKCH, SIKI MOTPEOYIOTh
MepIIOYEepProBOi yBaru, Ha OCHOBI HEMPSMUX O3HAK (HEKOPEKTH1 TJOKYMEHTH,
crietiudiyHi cJI0Ba B HOTaTKaX TOIIO).

2. 'nyukicTh Ta IIBHAKICTH po3roptanHsi: Bukopucranus creky Node.js Ta
React no3Bossie cucteMi npairoBatu yepes opaysep. Lle peanizye koHienIio
«MOOUIBHOTO po0OYOro MiCIl aHANTHKa», SKE& HE 3alleKUTh BiJ
BCcTaHOBJIEHHS crienudiuHoro 13 Ha KOHKPETHUI KOMIT'IOTED.

3. JlokaabHa migicHicth (SQLite): 30epiranns manux y ¢opmati SQLite
3a0e3rneuye NOBHY aBTOHOMHICTb. Lle KpUTUYHO BAXKIMBO Uil MiAPO3/LIIB,
10 MPaIOI0Th Y BiJAaleHUX paiioHax abo B yMOBaxX 0OMEKEHOI0 3B'A3KY, /i€
nepenada BEIMKUX OOCSTIB JaHUX Ha IIEHTPAJbHUN CEepBEpP € TEXHIYHO
HEMOKJTHBOIO.

4. Bizyanizauis peanbHoro yacy: HasBuicth mambopay 3 rpadikamu (Ha
BIJIMIHY BiJi TaOMWYHOTO BUIIIAY «ApPMOpY») J03BOJSE KEPIBHUKY
N1IPO3A1TY MUTTEBO OI[IHIOBATH PE3yJIbTaTh poOOTH 3a 3MIHY, THXKIEHb a00
MICSIIb, 0AYUTH PO3TMOIII CTATYCIB MEPEBIPOK Ta TUHAMIKY HABaHT)KEHHS Ha
0COOOBUH CKJIaI.

Takum duHOM, pO3pOOIIOBaHA CHCTEMa HE TMPETEHAYE Ha 3aMiHy
3arajbHOJICPKABHUX PEECTPIB, @ BUCTYNAE K €(heKTUBHUN IHCTPYMEHT MEPBUHHOI
JIaHKU aHai3y. BoHa 103BOJIsI€ CTPYKTYypYyBaTH «poOoUi» MaTepiaiu, TPOBOJAUTH iX
MOTIEPE/IHIO OLIIHKY Ta Bi3yaji3yBaTH Pe3yJbTaTH, IO 3HAYHO MiJBUIIYE SKICTb

MIATOTOBKU JJAHUX JIS X MOIAIbIIOTO BHECEHHS B oiliitHi 6a3u MBC.



OO0rpynryBanHs BUOOPY TeXHOJIOTTYHOIr0 cTeky Node.js Ta React 1
1no0yA0BH NPaBOOXOPOHHHUX IH(pOpMALIITHUX CHCTEM

[Tepexim Bif 3acTapinmx JOECKTOMMHUX apXIiTeKTyp OO0 Cy4YacHUX BeO-
OpPIEHTOBAHUX PIIICHb Y MTPABOOXOPOHHIN AISUTBHOCTI 00YMOBJICHUI HEOOX1THICTIO
3a0e3neyeHHs! KpocIiaThOPMHOCTI, MacIITAOOBAHOCTI Ta ONEPATUBHOCTI JOCTYILY
no nanux. [Ipu po3poOiil NpoTOTUITY aBTOMATHU30BAHOI CUCTEMHU aHAIITUKHU OYJI0
obpano crek Full-stack JavaScript, mo Bkirouae cepenopuine BukoHanus Node.js
JUTSL CEpBEPHOT YacTUHU Ta 0i0ioTeKy React s moOymoBu iHTepdeiicy [6-7].

ApxitektypHa wmoaenab «ToHkoro kiieHTa». OnHI€I0 3  KIIOYOBUX
IHKEHEpHUX MpobiieM mnpu BopoBakeHHl I3y migpo3nuiax mommii €
PIZHOPIAHICT, KOMITIOTEPHOIO TMapKy Ta OOMEXKEHHS Ha BCTAHOBJICHHS
CTOPOHHBOTO TIpOrpaMHOro 3abe3neueHHs. Bukopucranns 0i6mioTekn React
JI03BOJIAE€ peanizyBatu iHTepdelic, skui mpaioe 6e3nocepenbo y Opaysepi. Lle
HIBEJIIOE TOTPeOy B IHCTAIAINT JOJAAaTKOBMX KOMIIOHEHTIB Ha poOoul CTaHIil
1HCIIEKTOPIB Ta 3a0e3neuye 1ICHTUYHE BIJOOpaKEHHS aHAMITUYHUX JAalIOOpAiB Ha
Oyap-sikoMy npuctpoi mia ynpasmiHHAM Windows, Linux a6o mo6insHuX OC.
KomrmonenTHo-opieHTOBaHa CTpyKTypa React mo3Bosisie ctBoproBaTu iHTepdericu,
10 MUTTEBO PearyroTh Ha 3MIHU JaHUX Oe3 mepe3aBaHTaKE€HHs CTOpiHKU (Single
Page Application), mo KpPUTHYHO BAXJIUBO [JI JUHAMIYHOTO TEPErJIsLy
pE3yNbTaTIB IEPEBIPOK.

Bucoxka npoaykruBHicTh Ta acuHXpOHHICTL Node.js. CepBepHa yacThHA
CHCTEMH, peaiizoBaHa Ha 0a3i ¢peiimBopky Express (Node.js), BHKOpHUCTOBYe
TIOJTIEBO-OPIEHTOBaHY HEOJIOKYIOUY MOjeb BBeJcHHS-BUBEIACHHA.[8] Lle Mae
CTpaTeriuHe 3HaYCHHS ISl IPAaBOOXOPOHHUX CHCTEM 3 TaKUX MPUIHH:

1. IBuakicte o00poOkm 3amutiB: Node.js 103BoJsie 00pOOIATH THUCSUL
OJIHOYACHUX 3’€JIHaHb, 110 BAXJMBO IPH OJHOYACHIM poOOTI OaraThox
aHAJIITUKIB 3 €IMHOIO JIOKAJIHHOIO 0a3010.

2. Oopooka JSON-manux: OckinbKM OOMIH AaHUMU MDK (DPOHTEHIAOM 1

oekeHioM Bii0yBaeTbes y popmati JSON, Bukopuctanns JavaScript Ha 060X



piBasix (Full-stack) ycyBae BuTpaTu pecypciB Ha KOHBEPTAIlIIO TUITIB JJAHUX,

110 IPUCKOPIOE pOOOTY aIropuT™My po3paxyHky riskScore.

OorpynryBanns Budopy 6a3u panux SQLite. Ha BiaMiHy BiJ MOTYXHHUX
cepepanx CYBJl (PostgreSQL, MySQL), saxi mnoTpeOyroTh OKpPEeMOro
aJIMIHICTPYBaHHS Ta 3HAYHUX CHUCTEMHHUX PECYpPCIB, I TaHOTO MPOTOTHUITY OYII0
obpano SQL.ite[9].

« ABTOHOMHIicTB: Ba3a nanux 30epiraeTbcs B eauHomy aitm (app.db), mo
JT03BOJISIE JIETKO KOMIIOBaTH a00 NEPEHOCUTH BCIO CUCTEMY Ha (hienI-HOCli.

« Zero-Configuration: CYBJ] He moTpeOye BCTaHOBJCHHS cepBepa, IO
17IealbHO BIJIMOBiIa€ MeXaM JOCHIIPKEHHSI — CTBOPEHHS aBTOHOMHOIO
IHCTPYMEHTA JUIsl JIOKAJIbHOTO MIAPO3/ILITY.

o Hapiiinicts: SQLite marpumye npunmunu ACID  (aTomapHiICTb,
Y3TOJIKEHICTh, 130JIbOBAHICTh, JOBIOBIYHICTh), IO TapaHTye 30epexeHHs
IITICHOCT] MPABOOXOPOHHO1 1H(OpMAIlil HaBITh MPU PAITOBOMY BUMKHEHHI
YKUBJICHHS.

Ananituyna Bizyasizauia 3 Chart.js. /[ BUKOHaHHS BUMOTH BUKJIA/1a4da
11010 HAsBHOCTI Bi3yauizailii, y cTek Oyio BkiroueHo Oiomioreky Chart.js. Bona
iHTerpyeThest 3 React 1 703BOJIsiE B peaiIbHOMY 4aci MEPETBOPIOBATH PE3yJIbTaTH
SQL-3anutiB y rpadivni giarpamu (po3Mojaisl CTaTyCiB MiJO3PIOBAHUX, JUHAMIKA
nepeBipok 3a 100y). Lle 3a0e3neduye KepiBHUKY IMIIPO3ALITY MOMKIUBICTh IIBUIKOI
1HTepIpeTallii BeJIMKUX MacCUBIB JaHUX, 1[0 € 3HAYHO €(DEKTUBHIIINM 32 TAOJTUYHUI
Buraa[10].

Takum umnom, komOinaris Node.js, React ta SQLite dopmye cyudacHy
TEXHOJIOTIYHY OCHOBY, SIKa JIO3BOJIIE CTBOPUTH JIETKOBAroBWH, aje TOTYXHUH
IHCTpYMeHT aHamThKU. OOpaHuil CTEK MOBHICTIO BUPIIIYE TMOCTaBICHY HAYKOBO-
1HXKeHepHY NpoOeMy: 3a0e3MeueHHs] BUCOKOI IBUIKOCTI OOPOOKH «CUPHUX» JaHUX

pu 30€peKEHHI MOBHOT aBTOHOMHOCTI Ta MOOUTBHOCTI CUCTEMH.



PO3/ILI 2

MMPOEKTYBAHHSA BEB-OPIEHTOBAHOI CUCTEMHU AHAJIITUKH

2.1. ®opmy.0oBaHHS PYHKIIOHATBHUX BUMOT 10 CHCTEMH Ta MOEJTIOBAHHS
Oi3Hec-poueciB

[IpoexTyBanHsi aBTOMaTH30BaHOi cucteMu aHamTuku (ACA) 6a3yeThcsi Ha
JIeTaIbHOMY aHai31 NoTped KIHIEBUX KOPUCTYBaudlB — aHAJIITUKIB Ta 1HCIIEKTOPIB
OIEepaTUBHUX MiIPO3AUTiB. ['0JJOBHOIO METOIO €Taly MPOEKTYBAHHS € IEPETBOPEHHS
3arajbHuX Ol3Hec-1uiel (MpUCKOpEeHHs TepeBipku iHdopmarllii) y KOHKpPETHUI
HaO0lp TEXHIYHUX Ta (PYHKIIOHATIbHUX BUMOT.

@OyHKIioHANbHI BMMOIM BHU3HAuYalOTh [Ili, SKI CHCTeMa I[IOBHUHHA
BUKOHYBAaTU Il 3aJI0BOJICHHsSI moTpeOd KopuctyBada. s po3poOiaroBaHOTO
MPOTOTUIY BU3HAYEHO HACTYITHUN MEPENIK IPIOPUTETHUX PYHKITIHA:

1. ABTrenTudikauia Ta aBTopu3auia: 3a0c3medycHHS OE3MEYHOTO BXOAY B
CUCTEMY 3a JIOTIOMOT'0K0 YHIKJIBHUX OOJIIKOBUX JTaHUX.

2. YnpaBJ/iiHHA 3aMCAMM: MOXXJIMBICTh CTBOPEHHSI HOBUX KapTOK MEPEBIPKHU,
neperiisily ICHYIOUMX 3allMCiB Ta iX penaryBaHHS (KOpPEKIlsi CTaTyCiB Ta
HOTAaTOK).

3. ABTOMATH30BAaHW aHAJi3: BUKOHAHHS QJITOPUTMY PO3PAXYHKY 1HIEKCY
pusuky (riskScore) y peanbHOMY baci mija yac JoaaBaHHS ab0 Moaudikarii
JAHUX.

4, ®iapTpanmis Ta MOHITOPHUHI: 3iHCHCHHS BHOIPOK JaHUX 3a YaCOBUMU
1HTEepBaJIaMH, KaTETOP1sIMU JKEPEN Ta PIBHEM 3aTrPO3H.

5. BizyanbHa anajgiTMKa: aBTOMaTW4yHA TreHepallis rpadikiB po3MmoauTy 3a
pe3yibTaTaMu NEPEBIPOK JJIsi ONEPATUBHOTO 3BITYBAHHS KEPIBHULITBY.

HedyHkuionanbHi BUMOI'M BKIIOYAKOTh!
o ABTOHOMHICTB: 3JaTHICTb CHCTEMHU (YHKIIIOHYBaTH JIOKaJbHO 0€3

000B'sI3KOBOTO MIIKIFOYEHHS /10 30BHINIHIX cepBepiB MBC.



o IHTYiTHBHIiCTHL iHTepdelicy: MiHIMaIbHA KIIBKICTh KPOKIB ISl BBEIACHHS
naHuX (MBUIKICTh — KpUTUYHUHN (HAKTOP IS TTOJTIIIT).
MopenwoBannsa apxitektypu B3aemopii. Jlns ¢dopmamizamii B3aemoii
KOPHUCTYBauiB 13 CHCTEMOIO BHKOpHUCTaHO MOBY MojentoBanHs UML. [lepmum
KpokoM € mobynoBa maiarpamu npeneaeHtiB (Use Case Diagram), sika BimoOpaxae

poJIl KOpUCTYyBayiB Ta focTynH1 iM Gpynkii (Puc. 2.1).

AnMmiicTpaTop

[ ABTOpH3aLiA J [ [onasaHHA nNepeeiprn J [ Mepernag gawdopay ] [ YNpaeniHHA KOpUCTYBaYamm J
incli.lde ABTOMATUZ0BaHE CHCTEMa aHANITUEM

¥

[ Po3apaxyHok riskScore ]

Puc. 2.1 Jliarpama npereaeHTIB.

HactynmHuM KpokoM € MOJeNIIOBaHHS AMHAMIKH poOOTH cuctemH. [liarpama
nismpHOCT1 (Activity Diagram) qeMOHCTpY€E JOTIYHUN NIISAX JAHUX Bl MOMEHTY

BBEJICHHs 1H(pOpMaIlii 1HCTIEKTOPOM JI0 OTPUMAHHS AHAJITUYHOIO PE3yNIbTaTy Ta

30epexenHs B B[ (Puc 2.2).



EeeneHHA gaHwy npo ocody

HexopextHo

Banigauin nonis

Kopextho

Burknuk calculateRiskScore

Mepesipka MOPMaTY Q0KYMEHTE

ANropuTHM aHanisy

Mowyk mapkepis y HOTaTKax

leHepauin migcymroeoro Sana

3bepexeHHr B SQLite app.db

OHoeneHHA rpadikie Chart js

Puc 2.2 Jliarpama nisuibHOCTI.



IIpoexTyBaHHs pesiniiiHol MoaeJi 1anux Ha 0a3i SQLite: crpykrypa
Ta0JUIb TA JIOTIYHI 3B’ I3KHU

EdexTuBHICTh (QYHKIIIOHYBAaHHS AHANITUYHOI CHCTEMH 3HAYHOIO MIpPOIO
3QJICKUTHh BIJl paIllOHAJIbHOI OpraHizaimii CTPYKTypHW 30epiraHHs maHux. Jms
peamizaiiii mporoTumy Oyyio OO0paHO pessIiiHy MOJCHb JaHWX, SKa 3a0e3medye
JIOTIYHUM 3B'S30K MDK 00'€KTaMU MEpEeBIPKM Ta KOPHUCTyBauaMH CUCTEMHU. Sk
cucremy ynpapiinas Oazamu nmaHux (CYBJl) oOpano SQLite, mo 3ymoBieHO
HEOOX1THICTIO 3a0€3MeUeHHS aBTOHOMHOCTI, MOOIIRHOCTI Ta BHCOKOI IIBHIKOCTI
00pOOKH 3aruTiB 0€3 PO3rOPTAHHS CKJIaIHUX cepBEepHUX iHDpacTpykTyp.[13]

[IpoexkToBana 6a3a AAaHMX CKIAMAE€THCA 3 JABOX KIIOYOBHX TaONUIb: USErS
(kopucTyBadi) Ta records (pesynpTaT nepeBipok). Cxema 0a3u JaHUX po3podIieHa
3 ypaxyBaHHSIM MPUHIIMITIB HOpMaJIi3allii AJi1 YHUKHEHHs AyOroBaHHs iHbopmMarrii
Ta 3a0e3IeYeHHs NUIICHOCTI JaHUX.

Jloriuna crpykrypa Tabéuaumi users: Jlana TtaOnuis npusHadyeHa IS
30epiraHHs 00JIIKOBUX JJAHUX CIIBPOOITHUKIB, IO MAIOTh IOCTYM A0 cucTeMu. BoHa
BKJIFOYAE MOJS AJ1s1 11eHTU(IKaLli KOPUCTYBaya Ta NEePEBIPKUA HOTO MOBHOBAKEHD.

o id: ynikaneHuit ineHTudikarop (Primary Key) 3 aBTOIHKpEMEHTOM.

« login: yHikanmpHe iM'st KOpHCTYBaua JUIsl BXOJY B CUCTEMY.

« passwordHash: xemoBana Bepcist maposis i 3a0e3neueHHs Oe3neKu.

« displayName: noBHe iM'ss a00 mocaja KOpUCTyBaya, 110 BiI0OpakaeThCs B
1HTEepQEeicl Ta NPUB'I3YETHCSA A0 CTBOPEHUX 3aIMCIB.

Jloriuna crpykrypa Taéamumi records: Ils Tabmuig € UEeHTpaJTbHUM
CXOBHIIIEM aHaJITU4YHOI 1H(opMmarlii. BoHa MICTUTh SK BXiAHI JaHi mpo 00'€KT
NEepeBIPKHU, TaK 1 PE3yJIbTaTH aBTOMATU30BaHOI OOPOOKHU.

o id: mepunnuii kmou (INTEGER PRIMARY KEY).
o CreatedAt: uwacoBa MmiTka cTBOpeHHs 3ammcy (dopmar ISO 8601), mio
7103BOJIsi€ OyAyBaTH AMHAMIUHI TpadiKi B aHATITUUHOMY MOJTYJIL.

 author: TekcToBe MocuIaHHS HAa KOPUCTyBaua, KW BHIC JaHi (3a0e3mneuye

ayJIuAT JIiil).



« fullName, dob, documentNumber, phone: ocHoBHi inenTHdikaTOpu 00'eKTa

(ITIb, naTta HapoKEeHHS, JaH1 TOKyMEHTa, KOHTAKTHUI HOMED).

« sourceType: kateropis JpKkepesna oTpuManHs iHbopmarii (Hanpukiaa, «baza

MBC», «Binkpuri xepenay).

o status: kareropiadbHHIl TOKa3HHK pe3yjibTary mepeBipku («Huctoy,

«ITimo3pa», «[loTpiOHa mepeBipkay).

« riskScore: minouncenbuuii mokasHuk (0—100), 1m0 € pe3yabTaToM pOOOTH

AJITOPUTMY CKOPHHTY.

e NOtes: TeKCTOBE IMOJe A PO3IMIUPEHUX HOTATOK aHATITHKA, SKE TaKOX

BUKOPHUCTOBYETHCS CUCTEMOIO JIJIS OITYKY MapKepiB 3arpo3H.

JloriuHi 3B'13KH Ta WiJlicHICTL JaHUX: 3B'SI30K MK TaOJUIISIMH PEaTi30BaHO
3a MPUHIKAIIOM 0 1uH-10-0arathoX (1:N). KoskeH kopucTyBad i3 Tabmili USErS Moxe
CTBOPUTH HEOOMEKEHY KIJIbKICTh 3amlKCiB y TaOmmi records. Jloriyaa milicHICTh
HIATPUMYETHCS Ha PIBHI MpUKIaAHOI Joriku cepBepa (Node.js), 1e mpu CTBOPEHHI
3aMKuCcy aBTOMAaTUYHO (PIKCYETHCS 1AEHTU(PIKATOP AaKTUBHOI'O KOPUCTYBaya.

Hwxue naBeneno ER-miarpamy (Puc. 2.3), mo Bi3yamizye CTPYKTYpy

CIIPOEKTOBAHOI 0a3u TaHUX.



USERS

INTE
id PE | AUTOINCREMENT
GER
TEXT |login UMIQUE, NOT MULL
TEXT |passwordHash MNOT MULL
TEXT |displayName MOT MULL
cTeopioe (author)
RECORDS
::;g th id PE | AUTOINCREMENT
TEXT |createdAt 1508601, NOT NULL
TEXT |author FK to users displayMame
TEXT |fullMame MOT MULL
TEXT |dob MOT MULL
TEXT |documentMumber MOT MULL
TEXT |phone MOT MULL
TEXT |=sourceType MOT MULL
TEXT |sfatus MOT MULL
INTEGH riskScore 0-100, NOT NULL
TEXT |notes Cptional

Puc. 2.3 ER-xiarpama 3B'sI3kiB Mi>k TaOJUIIMHU USErs Ta records.




2.3. Po3po0ka ajroputMy aBTOMATH30BAHOT0 PO3PAXYHKY iHIEKCY PU3UKY
(riskScore) Ha 0oCHOBI BXiIHUX MapKepiB

OpnuM 13 KJIIOUOBUX 3aBAaHb MpPH PO3POOI aHATITHUHOI CHCTEMHU €
aBTOMAaTH3alllsl TPOIIeCY MPUUHATTS PillleHb HA eTari MepBUHHOI 0OOpOOKH JaHUX.
Jlnst peamizamii miei ¢QyHKIIi Oymo po3poOSeHO Ta BIPOBAIKEHO aJITOPUTM
JTUHAMIYHOTO PO3paxyHKy 1HJEKCY pu3HuKy 00’ ekTa — riskScore.

Konuenuisi aaropurmy. AnroputM 0a3yeTbCs Ha MPUHIUIIT aIUTUBHOTO
CKOPUHTY: KOXXHOMY BXIJIHOMY TIapaMeTpy CHCTEMH MPHUCBOIOETHCS TIEBHUIMA
BaroBui Koe(imieHT (Bara), 1o BiJIoOpaka€ CTYMiHb WOTO BIUIMBY Ha 3arajibHH
piBeHb 3arpo3u. [1icyMKOBUI TTOKa3HUK PO3PAaXOBYETHCS K CyMa OaiiB 3a BciMa
BUSIBJICHMH MapKepaMH, ajie He Moxe nepeBuiyBatu 100 onuHuLb (HOpMasi3alis

pe3ynbTaTy). MaTeMaTH4HO MOIENIb MOXKHA MPEICTAaBUTU (POPMYJIOIO:

n
riskScore = min(lOO,z w; X X;)
i=1

HiJCYMKOBUI MOKa3HUK PU3UKY, N - KUIBKICTh KPUTEPIiB NMEepPEBIpKU, W;j- BaroBUi
Bodppusciro B0 ROBYIPaBOTBONYHIKObHE K kdTTAH I N AoKep K E&IBHAATIKOBHAKH
0a3yeTbcsi Ha aHaji3l OpiOpUTETHOCTI 1H(GOpMalii B ONEPaTUBHO-CIYKOOBIH
nisimeHOCTl. HaiiBummii 6an (w=40) TpHUCBOIOETHCS KaTeropiaJbHOMY CTaTyCy
«ITlimo3pa», ockiUIbKM BiIH BigoOpakae Oe3nocepeHii Bi3yalbHUNA KOHTAKT
IHCIIEKTOpa 3 00’€KTOM Ta MOro cy0’eKTUBHY MpodeciiiHy OIlIHKYy, fKa B
MIPaBOOXOPOHHIN cepi yacTo € BU3HAYANBHOIO. BomHodac, TeXHIYHI MapKepu
MalTh HIWK4y Bary (w=10-20), OCKUIBKM BOHHM MOXYTh OYTH HAaCIIJIKOM
HEHABMHCHOI MEXaHIYHOT TOMMJIKH TI11]] Yac MBUJIKOTO BBEICHHS JaHUX Y TIOJIbOBUX
ymoBax. Takuit qudepeHIlinoBaHnN MiIX11 J03BOJIIE YHUKHYTH MEPEBAHTAXKCHHS
CUCTEMU XMOHOMO3UTUBHUMHU PE3yJIbTaTaMU BUCOKOIO PIBHS

Kaacugikauniss MapkepiB pu3uKy (3riIHO 3 MPOrPaMHOI0 peati3alicro):



1. Texuiuni mapkepu (Baainanis ¢gopmary):

o Hesionogionicme 0okymenma (w = 20): ANTOpUTM TEpeBips€e TOJIC
documentNumber. fkiio noBxuHa i1eHTU(DIKATOPA CKIIAIa€ MEHIIE 8
CHUMBOJIIB, CUCTEMA 1ICHTU(DIKYE 1€ K aHOMaJIi10 (MOXKJIMBA T1poOKa
a00 MOMMJIKA BBEICHHS).

o Hesgionosionicmo popmamy 36's3xy (w = 10): IlepeBipka mosst phone.
BiacytHicte MixkHapogHoro rmpedikca «+380» pO3IIHIOETbCS SK
(akTop pU3MKY CEPETHBOTO PiBHS.

2. ExcneprtHi mapkepu (KateropianbHi cratycu):

o Cmamyc «Ilioospay» (w = 40): HaiiBuuuii BaroBuii Koe(irieHT, 110
BCTAHOBJIIOETHCS ~ OMEPATOPOM TPH  BUSBIECHHI TPSIMUX O3HAK
IPaBOMOPYIIICHHS.

o Cmamyc «llompiona nepesgipkay (w = 20): Bkazye Ha HEOOX1JHICTb
JIOATKOBOT'O BUBUCHHS 00'€KTa 1HITUMH ITiAPO3/I1JIaMH.

3. KonrenTni mapkepu (JIiHrBicTuunmnii anasiz HoTaTok):

o Cnosa-mpueepu (w = 3(0): CucteMa aBTOMAaTU4YHO CKaHY€ MoJje notes
Ha HasBHICTh KPUTUYHUX TepMiHIB. Jlo 6a30BOTO CIIOBHHKA MapKepiB
BKJIFOUEHO CJI0Ba: «(perk», «miapoOka», «po3uryk». IIpu BUsSBIEHH]
xoya O omHOro 30iry (He3aJeXKHO BiJ PETICTPY) JO 3arajibHOIo
pertuHry nomaerbcs 30 GamiB.

Baok-cxema podoTu ajnropurmy:
Hwxye HaBeneHO JOTIYHY TMOCHIIOBHICTh BHUKOHAHHS OOYHCIICHb TIPH

00poO11i HoBoro 3amucy (Puc. 2.4) ta tabn. 2.1



NokymenT &It 8 3n: +20 -

Ten. Ges +380: +10 —

BReqeHHA faHux <b=Cropunr</b= AnropuTM po3paxyHky riskScore

Cyma Gania

\—/

Craryc MNigospa: +40 —1

Knwouosi crioga: +30 1

Score = 1007

3BepexenHa 8 BO

Tar— 100

Puc. 2.4 bnok-cxema pobotu anroputmy riskScore.

Barosi koeiieHTH (paKToOpiB pU3UKY

Tabnuys 2.1

dakrTop Onmuc Bara YMmoBa
Hesipuuii HoMep Hekopektuuii popmar abo | +2 SKIIO HE BIJIMOBIAE
TenedoHy BIJICYTHICTh mabIoHy
[Timo3pini katouoBi | HasBHICTh cimiB "deik", +3 SKIIO 3HAUJIEHO B
cJIOBa "miapooka” HOTATKaXx
Biacyrnictb Hewmae macriopra a6o 1D +2 SIKIIO TI0JIE MIOPOKHE
JTIOKYMEHTIB
[ToBTOpIOBaHI1 HyO6mnikatu ocobu +1 SKIIO 3HAWJIEHO
3anmcu
[lepeOyBaHHs B 301r 13 6azamu +5 | AKWio true
PO3IIYKY

I[)KCPCJ'IOZ CKJIIAACHO aBTOPOM

BunpoBamkenuii anropurMm 3adesneuye 00’€KTUBHICTb OI[IHKH, OCKUIBKH

HE3aJIe)KHO BiJl Cy0 €KTHBHOI TyMKH 1HCIIEKTOPA, CUCTEMa CaMOCTIMHO CHUTHAIII3Ye

po TEXHIYHI a00 KOHTEHTHI HEBIAMOBIMHOCTI. lle M03BOJIsSiE BUKOPUCTOBYBATH

riskScore stk HamiitHUEH GUIBTP TPU POOOTI 3 BEIMKMMU MAaCHBAMH JTAHUX Y PO3JILII

ananmitukd. Kpim Oe3nocepenHboro iH(GOpMyBaHHS, pPO3pOOJIEHUI aIrOpUTM

BUKOHYE DPOJIb NEPBUHHOTO (GIIBTpa IJsi CUCTEM MIATPUMKU MPUUHATTS PIIICHb




(DSS). Bmpoamxkennst riskScore mo3Bossie  KepiBHOMY CKJIaay MiApO3IiLTy
IPOBOJAUTHA PETPOCHEKTUBHUN aHaii3 3MIHM ONEpaTUBHOI OOCTAaHOBKM Ha
KOHKpPETHIM ninsHIi. Hampukmanm, BHCOKa KOHIIGHTpAIliS 3amuCiB 13 BHCOKHM
1HIEKCOM PH3WKY 3a TMEBHHHA MPOMIXKOK 9acy MOXE CIyT'yBaTH ITiJICTABOIO JIJIs
MOCUJICHHSI TATPYJIIOBaHHS a0o0 3MIHM JUCJIOKAalii HapsiB, M0 MEPEBOAUTH
CHUCTEMY 3 PO3psALy TMPOCTOTO CXOBHUIIA J@HUX Y CTAaTyC TIOBHOIIIHHOTO

aHAJITUYHOTO IHCTPYMEHTY

2.4. [IIpoexryBanns REST API nis 3a0e3nedyeHHs1 B3a€EMOAII Mix
KJIEHTCHKOI Ta CEPBEPHOK0 YaCTHHAMM

Cy4acHl IpaBOOXOPOHHI CUCTEMHU MOTPEOYIOTh BUCOKOI IIBUIKOCTI OOMIHY
JTAHUMHU Ta THYYKOCTI iHTepdeiicy. [ peanizallii nux 3aBlaHb y MPOEKTI OyI0
obpano apxitektypHy Mmoxaeib REST (Representational State Transfer). lle
JIO3BOJIWIIO PO3JILTUTU CUCTEMY Ha JIBA HE3AJIEKHI MOJYJII: KIIIEHTChKY YaCTUHY (Ha
0a31 616miorekn React) Ta cepBepHy yacTuHy (Ha 0a3i cepemoBuia Node.js), sKi
B3a€EMOJIIIOTE MK co0ot0 uepe3 cranmaptuzoBani HTTP-3anutn.[8] OcHoBHi

EH/IIIOIHTH TaKOI B3a€MO/Iil HaBeIeHO B Ta0I1. 2.2

Tabauys 2.2
Omuc ocuosuux APl-eHamnoinTis
Meton URL Onuc Mapamerpu
GET /checks OTpHUMaHHS CITUCKY ITEPEBIPOK page, limit
GET /checks/{id} | Otpumansus 3anucy id
POST /checks CTBOpPEHHS MTEPEBIPKH JSON body
PUT /checks/{id} | OnoBienus id + body
DELETE |/checks/{id} | Bunanenus id

JIxepeno: CKIaaeHo aBTOPOM.



Hpunuunu nodyaoBu apxitekrypu. [IpoektyBanus REST API 6a3yetbes
Ha BUKOPHCTAaHHI (OpMaTiB Tepefadi JaHWX, SKI JIETKO MiIAAr0ThCS MaIInHHIN
o0poO1i. Y maHomy BHITaaKy ocHOBHMM (opmarom oominy € JSON (JavaScript
Object Notation). Ile 3a0e3neuye MiHIMaIbHY 3aTPUMKY IIPH Iepeaadi iHpopMmarii
3 nokanbHOI 0a3u manux SQLite Ha expan aHamiTuka, ockuibku JSON € pigHuM
dbopmarom juist JavaScript, Ha sKOMY HanMcaHi OOMJIB1 YaCTUHU CUCTEMHU.
Cneundikanis po3podaenux wmeroaiB API: Jlisg 1OBHOILIHHOTO
(YHKLIOHYBaHHS CUCTEMHU OYyJIO CIIPOEKTOBAHO Ta BIIPOBAIKEHO HAOIp KIHIIEBUX
Touok (endpoints), sKi JJI0O3BOJIAIOTh BUKOHYBATH OIlepallii HajJ pecypcaMu
(3amucamMu Mpo MepeBIPKH Ta KOPUCTYBAYAMM ):
1. Moayas aBrenTu(ikamii (/api/auth):
o POST /login: Ilpuitmae JSON-006'ekT i3 j0oriHOM Ta mapoyieM. Y pasi
ycrnimHoi nepeBipku B BJ] moBeprae gaHi KopucTyBada Ta IpaBa
TOCTyMy (PoJib).
2. MoayJanb po6oTH i3 3anmcamu nepesipok (/api/records):
o GET /. 3amutr Ha oTpuMmanHs MacuBy BciX 3amuciB. Iliarpumye
nepenauy mapamerpiB dinbrparii yepes URL (Hanmpukiam, mouryk 3a
[1IB).
o POST /: Ilepenaua nanux HOBOI mepeBipKu. BaxJIMBOKO 0COOIUBICTIO
€ Te, 10 TIEPeI 3alCcCoM y 0a3y cepBep iHiritoe oounciaenns riskScore,
IHTErpyIOYM pe3yJIbTaT aHajizy 0e3MocepeIHbO B 00'€KT 3aIUCy.
o PUT /:id: OHoBieHHsI iCHYIOYOTO 3amucy. BUKOPHCTOBYETHCS, KOJH
THCIIEKTOP J10/1a€ HOBI HOTATKH a00 3MIHIOE CTaTyC 00'€KTa.
o DELETE /:.id: Buganenuns 3amucy (D0CTyrm OOMEXEHO JIHIINE IS

aamiHicTparopiB uepe3 middleware-dyHkiiii cepBepa).

Mexanizm B3aemoaii «3anut — Bigmosiae». Ilponec B3aemomii Mix
KOMIIOHEHTaMH1 CUCTEMHU MOOYI0BAaHO Ha JIOT1YHIM MOCIIIOBHOCTI Mepeiayl JaHUX.
Bin BimoOpakae nuiax iH} opmariii BiJi MOMEHTY HAaTHCKaHHS KOPHCTYBadueM

KHOTIKH «30epertn» B iHTep(deiici React 10 MomMeHTy 0OpOOKH 3amuTy CepBEpPOM



Node.js, BukonanHsi SQL-tpan3zakiii B 0a3i mganux SQLite Ta moganbIioro
OHOBJICHHSI aHAJIITUYHUX Tpa(iKiB HA MaHe 1 MOHITOPUHTY. Takuii UK 3a0e3nedye
IUTICHICTh JaHUX Ta MATTEBUN 3BOPOTHUH 3B'sI30K JIsI KOPUCTYBayva.

IlepeBaru oOpaHoro mixxoay AJsi MPaBOOXOPOHHOI AiAJILHOCTI:

1. Macwmra6oBaHicTb: SKkimo y MaiiOyTHhOMY BHHUKHE IMOTpeda po3poOUTH
MOOLTFHUI 3aCTOCYHOK JJIs MATPYIbHUX, BIH 3MOKE MITKIIOYUTHUCS 10 TOTO
K camoro API 6e3 3MiHM cepBEpHOT JIOT1KH.
2. Po3mesxkyBanns goctyny: REST API no3Bouisie BripoBaauTH nepeBipKy Mnpan
Ha KOXKHOMY eTtari 3anuty (middleware), mo rapanrtye, 1o 1HCIEKTOP HE
3MO’K€ BUJIAJIUTH JIaHl, K1 HOMY HE HaJIeXaTh.
3. AcuHxpoHHicTh: KopuctyBau Moke MpooBKyBaTH poOOTY 3 iHTEpdeiicom,
MOKU cepBep 00poOIIsie CKIAAHUI aHATITUYHUMN 3aUT Y (POHOBOMY PEXKHUMI,
10 3HAYHO MOKPAIIY€E JIOCBIJl EKCIUTyaTallii CHCTEMHU B CTPECOBUX YMOBAX.
Takum uuHoM, crnpoektoBaHe REST API € HamiiHUM «MICTKOMY», KU
MOEHYE 1HTYITUBHO 3po3ymunuii iHTepdeiic React 13 MOTYy)XHOIO CEpPBEPHOIO
norikoro Node.js Ta ctadbinbauM cxoBuieMm SQLite, hopmyroun iTICHY 1HXKEHEPHY

CUCTEMY aHAJIITUKH.



PO3JILI 3

ITPOI'PAMHA PEAJIIBALSI TPOTOTHUILY CUCTEMU ITEPEBIPKH
IHOOPMAIIII

3.1. Peanizauin cepBepHoi Jioriku Ha Node.js Ta MexaHi3MiB aBTOpHu3aIlii
KOPHMCTYBa4viB

CepBepHa dYacTHMHA PO3pPOOJIEHOTO MPOTOTUIY € IEHTPAJLHUM BY3JIOM
o0poOKu 1H(opmarllii, 1O 3abe3neuye B3AEMOMII0 MDK KOPUCTYBAIlbKUM
iHTepdeiicom ta 6a3oro ganux SQLite. [Tporpamua peanizaiiisi OexkeHy 0a3yeTbCs
Ha cepenoBuili BukoHaHHs Node.js i3 BukopuctanHsaM (ppeiiMBoOpky EXpress, mio
JI03BOJIMJIO CTBOPUTH THYUKY MOJIYJIbHY apXiTEKTYpYy.

Kondgirypamis Ta ininianizauis cepsepa. ['onoBHuit daiin cepsepa index.js
BUKOHYE POJIb TOYKU BXOAy (entry point). Y HbOMY peasli30BaHO MiAKIIOYCHHS
0a30Bux 010710TEK: COIS NSl 3a0€3MeUeHHs KpOC-AOMEHHMX 3alUTIB 3 ()POHTEH/I-
gactuau (mopt 5173), ta body-parser mns mecepiamizaiiii JSON-00’€ekTiB, 10
HagaxoaaTh y Tl HTTP-3anuTis.

Bub6ip apxitekryproro ctriro REST niis moOymoBu B3aeMo1ii MiXk KII1EHTOM
Ta CEPBEPOM JI03BOJUB YHI(DIKyBaTH MIPOTOKOIHM 00OMiHY nanumu. KoxkeH mapupyt
(route), BUBHAYCHUH Yy CHCTEMI, BIIMOBIJAa€ 32 KOHKPETHY CYTHICTB: auth — mus
KepyBaHHs CecisiMu, records — s oneparniiinoi podoTH 3 nmepeBipkamu, Ta analytics
— Qs arperaiiii CTaTUCTUYHUX MOKa3HUKIB. Bukopucranus ¢opmary JSON sk
OCHOBHOTO CTaHJApTy Tepejadi MoBiIOMJIECHb 3a0e3neuye MiHIMajdbHI 3aTPUMKH
IIpU cepiaiizarlii Ta aecepiaiizailii 1aHux Ha 000X CTOPOHAX CHCTEMH.

[Tporpamna koHirypartiisi TOJIOBHOTO MOAYJISI cepBepa 3a0e3Meuye KOPEKTHY
00poOky HTTP-3anutiB Ta MapmpyTH3aliito 10 BIATOBIIHUX CEPBICIB aHATITUKH Ta

poboTu 3 6a30t0 qanux (puc. 3.1).



const express = require( )g
const cors = require( Ng

const § init ¥ = require( )H
const authRoutes = require(

const analyticsRoutes = require(

const app = express();
const PORT = process.env.PORT || 4000;

/ HanawTtyBaHHss CORS pgna B3aemopaii 3 React-knieHTom
app.use(cors({ origin: , credentials: true
app.use(express.json());

// IHiuianizayia 6a3m paHux SQLite
init();

app.use( , authRoutes);
app.use( , analyticsRoutes);

app.listen(PORT, () => {
console.log( ${PORT: );

1)

Puc. 3.1 IIporpamna peanizaiiisi TOJIOBHOTO
MOJIYJISI CEPBEPHOT YaCTUHU CHCTEMHU.

BaxumBoro yactuHOM iHimiamizanii € Bukiuk ¢yskmii init() 3 moxyns db.js,
siKa TIepeBipsie HasBHICTh (aiiny 6a3u manux 3a nwsixom ./data/app.db Ta cTBoproe
HeoOXiaHi Tabmuii (Users, records) y pasi ix BigcyTtHocTi. Takuii miaxix rapanrtye
npare3 aTHICTh CUCTEMH «3 KOPOOKM» 0€3 HeOOXITHOCTI py4HOr0 HajJallTyBaHHS
CYB/I.

Peanizanis mexanismiB aBTopu3amii. besneka cucremMu Oa3yeTbcsi Ha
pOJBOBIA MOAENI JOCTYyNy Ta MexaHi3Mi aBTeHTHdikalii yepe3 TokeHu (Bearer
Token). [Iporiec aBTopu3ariii peani3oBaHO y JIBa €TAIH:

1. Mporpamua gorika Bxoay (/api/auth/login): Cepeep mnpuiimMae 00JiKOBI
naHl KopuctyBaya. 3a pgomomororwo SQL-3anuty p0 Tabnuii USErs

BUKOHYETKCS TIOIIYK BiAMOBIHOTO JoriHa. [IporpamMua peanizariisi BKItouae

3BipKy napouti(Puc. 3.2).



db.get(
[login], (err, user) => 1{

if (luser || user.passwordHash !== password) {
return res.status(401).json({ message:

P

Puc. 3.2 3Bipka napomis.

2. Middleware — mnepeBipka cecii: Jlns 3aXuUCTy MEPCOHAIBHUX JaHUX
NepeBipoK y cucTemi BiipoBakeHo pynkiiro getUserByToken. Koxken 3amur
70 3axWIIEHUX MapuIpyTiB (Hampukian, /api/records) cympoBOIKYETbCS
3arojioBkoM Authorization. Cepsep Bmiyuae mnpedikc Bearer ta Bamimye
TOKEH, 11€HTU(IKYIOUH TOTOYHOTO KopHcTyBaya. Lle 103BoJisie aBTOMaTHYHO
mijcraBisTy imM's aBTopa (displayName) y HoBi 3amuicu, 3a0e3medyroun ayauT
i cmiBpoOiTHUKIB. [lporpamMHa peanizaliss MexaHi3My i1aeHTUdiKamli
KOpPUCTyBada 3a TOKEHOM Yy 3arojioBky 3anuty (Middleware) nosBossie
PO3MEXKOBYBATH JOCTYII 10 KoH(DineHMiiHOT iHopMmartii (puc. 3.3).
app.get( , (req, res) => i

const header = req.headers.authorization || '';

const token = header.startsWith( )} ? header.replace(
null;

if (!token) return res.status(401).json(i message:

)i

getUserByToken(token, (err, user) => {
if (erxr) return res.status(500).json({ message:
if (l!user) return res.status(401).json({ message:

res.json({ user 3%);
3);
1);

Puc. 3.3 [Iporpamua peanizaiiisi nepeBipku
aBTOPHU3aLIHHOTO TOKEHA KOPUCTYyBaya.
BaxnuBuM acnekToM MporpamMHoi peanizailii OekeHly € OararopiBHEBa
oOpoOka momuiiok. J[mst 3amoOiraHHs MaaiHHIO cepBepa (runtime errors) mpu
HEKOPEKTHHX 3alnTax, BCi oneparii 3 6a3010 JaHuX 3aropHyTi y O610ku try...catch.

Kpim Toro, Ha piBHI cepBepa peajizoBaHa MepBHMHHA Bamiaamis BxigHoro JSON-



00'exta. Hanpukiaz, K10 KiIi€HT Hajacuiaae mopoxHe mose documentNumber a6o
HEKOPEKTHMI popMaT AaTh, CEpBEP MOBEPTAE ACTATI30BaHYy TOMUJIKY, 1110 JO3BOJISE
KOPHUCTYBa4€Bl BUIIPABUTH JaHI 1€ 10 IX MOTPAIUIIHHS B aJIFOPUTM PO3PAXYHKY
pusuky. Lle 3a0e3neuye mimicHicTh manux (Data Integrity) y Tabmwumi records

PoboTa 3 nanmMm Ta moyarkose 3amoBHeHHsi (Seeding). IIporpamna
jorika Momyist dD.JS BKiIrOYae MexaHi3M aBTOMATHYHOTO HAIMOBHEHHS 0Oa3u
tectoBumu ganumu (Seed()). Ile mo3Bossie TPOJAEMOHCTPYBATH MOIKJIMBOCTI
CHCTEMHU Bijipa3y Iicisi pO3TOpTaHHs. Y KOJIi peaiizoBaHo MacuB 00'exTiB samples,
SKUU BKITIOYAE peaiCTUYHI ClIeHapii mepeBipok (Hampukiaa, [Banenko, [letpenko),
0 MAalOTh Pi3HI CTATyCH Ta aBTOMAaTUYHO PO3PAXOBaHI IHJAEKCH pHU3HKY. [[is
3a0€3MEUEHHs]  YHIKaJIBHOCTI 4YaCOBUX MITOK BHUKOPHUCTAHO METOA  NEW
Date().tolSOString(), mo 103BoJIsiE KOPEKTHO BiAOOpakaTH iCTOPIKO MEPEBIPOK Y
XPOHOJIOTIYHOMY TOPSIIKY.

Taxum ynMHOM, cepBepHa JIorika 3a0e3neuye He JIMIIE TEXHIYHY MOKIIUBICTh
30epeXeHHs JaHHUX, a ¥ rapaHTye IPUANYHY 3HAYYILIICTh 1 KOPUCTyBaya 4epes
MeXaH13M aBTOpH3allii Ta aBTOMaTU4HE (PIKCYBaHHS aBTOPCTBA KOKHOTO BHECEHOTO

3aIuCy.

3.2. Po3po0Oka nuaamiuHoro inrepgeiicy Ha React: gopmu peecrpauii
NnepeBipoOK Ta CIMCKH 3ANUCIB

KrienTchka yactuHa cucteMu po3pooiieHa sik Single Page Application (SPA)
Ha 0a3i 616mioTexn React. Ile 3a0e3neuye BUCOKY MIBUAKICTD BIATYKY iHTEp(dECY,
OCKLJIbKM OOMIH JJaHUMH 3 CEPBEPOM BiIOYBAETHCS B ACHHXPOHHOMY PEXHMI Uyepes
API 6e3 moBHOTO Nepe3aBaHTAKEHHS CTOPIHOK.

[Ipouiec aBTenTH(diKalii KOpucTyBada. PoboTa 3 CHCTEMOIO MMOYMHAETHCS 3
monyns aropu3amii (Puc. 3.4). Ilporpamua peainizamis ctopiHku Login.jsx
BUKOPHCTOBYE CcTaH UseState miis KOHTPOJII0 BBEACHUX JaHUX Ta 00POOKY MOMHUIIOK
y pa3i HEeBIpHOTO JIOTiHA 4M mapoiid. [licis ycminmHoi mepeBipku TOKEH JTOCTYITY
30epiraeTbcsi B localStorage, mo 103BoJISE€ MIATPUMYBATH CECil0 KOPHCTyBaua.

30epiranns TokeHa gocTymny y localStorage 6paysepa peanizoBaHo 3 ypaxyBaHHSIM



MEXaHI3MIB KJIIE€HTChKOI Bamijamii. IIpy KOXHOMY MOHTYBaHHI TOJIOBHOTO
KOMIIOHEHTa App.JSX CIIPaIlbOBY€E NIEPEBipKa HAsIBHOCTI TOKEHA: SIKIIO BiH BIACYTHIN
ab0 HEKOPEeKTHH, cHCTeMa aBTOMATHMYHO TIEpEHAINpaBliie KOpPHCTyBada Ha
CTOpiHKY aBTopu3ailii. Lle 3amobirae HecaHKIIOHOBAHOMY JIOCTYIY J0 BHYTPIIITHIX

cTOpiHOK nambopay yepes npsime BBeaeHHss URL-anpecu B psaky 6paysepa.

Bxia Ao cuctemn

JNorin

Maponb

Hemo: admin/admin123 abo inspector/test123

Puc. 3.4 Moaynb aBTOpHU3allii.

Peanizanisi popmu peectpauii mepesipox (RecordForm.jsx). Jlis 36o0py
nepBUHHOT 1HGOpMaIlii po3pobieHo iHTepakTuBHy popmy (Puc. 3.5), sika MicTUTh
nons jist BBeneHHs I[11b, natu HapojpkeHHs, HOMEpa JOKyMEHTa Ta TenedoHy.
[Iporpamsa Jsiorika ¢popMu peecTpaliii nepeadadae morepeHI0 Bajai alliro MoIiB Ha
ctoponi kimieHta (Client-Side validation). 3okpema, peandi30BaHO KOHTPOJb
000B’SI3KOBOCTI 3alIOBHEHHS KJIFOUOBUX aTpUOYTIB, TAKUX K HOMEP AOKYMEHTa Ta
[1Ib oco6u. Ile mo3BONIsIE 3MEHIMIUTH KUIBKICTh 3aBHX 3allMTIB JO CepBepa Ta
3a0e3neyye MUTTEBUN 3BOPOTHHI 3B’S30K 3 KOPHUCTYBAaueM y pasi HEKOPEKTHOTO
BBEJICHHs 1H(OpMAIll, MO0 € KPUTUYHO BAXJIMBUM JUIsI OMEPATUBHOI POOOTH

MpaIiBHUKIB MO



Ananituka Ta nepesipka Aamirictpatop  Buiita

Aawbopa
E— Hosa nepesipka
nie [fara HapoaxeHHa Homep aokymenta Tenedon Axepenc
Hosa nepesipka
Metpuna Isan leanosuy 27.07.2001 [m] KA044512 +380965964416 Baza MBC v
Cratyc
MNigozpa ~
Horatku

Puc. 3.5 ®opma peectpaliii mepeBipoK.

Y koni KoMIOHEHTa peaiizoBaHo ¢yHKIi0 handleSubmit, sxa dopmye
JSON-00’ext 1 mepenmae i#oro n0 OeKeHA-4aCTUHU. BaxMBOIO 1HXXEHEPHOIO
0COONUBICTIO € Te, Mo TeKkcToBe mojie «HoTaTkm» aHami3yeTbcs cepBepoM Ha
HASIBHICTh KpUTUYHUX MapKEPIB («PO3IIYK», «I111poOKay ) 0e3nocepeHb0 B MOMEHT
3anucy B 0a3y JaHHX.

InTepakTuBHmii ;xypHai 3anuciB (RecordsList.jsx). OcHoBHUM poOoYNM
IHCTpYMEHTOM [IJIsl TIEperyisiAy pe3ynbTaTiB € xypHan 3anuciB (Puc. 3.6). Bin
peanizoBaHUid y BUMIISAL JUHAMIYHOI TaONMIl, JaHl B SIKYy MOTPAIUIAIOTh 4Yepe3

ACMHXPOHHUH 3amuT 110 /api/records.

Awanitnka Ta nepesipxa AamiHictpatop  Buiiti

Aaw6opa
3anucu nepenipox

3anucn

Hosa Farssitnn Byab-skuii craTyc v lan.wareer B |aa.m.rrer [a] dinsTpysatn
Aara nis BAoxyment Tenedon Cratyc Pusnk
27.01.2026 MetpuHa IsaH IBaHoBMY KA044512 +380965964416 MNigospa o Qlertani
20.01.2026 IBaHeHKo I8aH IBaHOBMY AB123456 +380501112233 Miaospa o Aerani
19.01.2026 MNetpenko Metpo Metposuy CD9876543 +380671234567 Nigospa 0 [Aetani
18.01.2026 Cuaopenko Onbra MuxonaisHa EF567890 +380931112233 Motpi6Ha nepesipka 0 [ertan
17.01.2026 Kosanerko Mapis CepriisHa ZX12 0501234567 Nigospa @ Aerani
16.01.2026 Boraap AHapin CrenaHosuy GH1234567 +380671231231 Yucro o [Aetani
15.01.2026 MenbHuk Onexkcanap Bonoaummposuy PLO98765 +380991234567 Morpi6ua nepesipxa 9 Aerani
14.01.2026 Tkauenko Ceitnana lOpiisHa AA1234 +380501234500 Yucro m [Aerani
13.01.2026 LWesuenko Hasap Onerosuny QQ556677 +380931231231 Nigospa 0 Aetani
12.01.2026 DAanunniok Boraan Onekciviosuy RT778899 380931231231 MotpiéHa nepesipka o Aetani

Puc. 3.6 XKypnan 3anucis.



B inTepdetici xxypHaty BOpOBaIKEHO HACTYITHI TPOTrpaMHi PIILICHHS:

JlunamiuHe mapkyBaHHsi: BuxopucranHs kommnoHeHTa StatusBadge.jsx,
KU BI3yaJIbHO BUUISIE KaTETOPII0 PU3UKY (YEPBOHUH KOJIp ISl CTATyCy
«ITimo3pay).

Bisyanizamis imgexcy pusuky: OkpeMuil CTOBIEIb  BijoOpaxae
po3paxoBaHuii cepBepoM 0an riskScore, mo 103BoJIsIE IHCIICKTOPY MHTTEBO
11eHTU(PiKyBaTH KPpUTUYHI BUIAKU (Hanpukian, 3anmuc Kosanenko M. C. 3
6amom 100).

MMomyk Ta d¢inbrpamisa: PeanizoBaHo MexaHI3M MUTTEBOI (GUIbTpallii
MacuBYy JaHUX 3a KIIOYOBHUMH TOJSIMH, IO 3HAYHO MPHUCKOPIOE pOOOTYy B

YMOBAaX BEJIUKOTO 00csTy 1H(hOpMaIlii.

3.3.Bizyagizanis aHaJiTHYHHX MOKA3HUKIB 3a 1onmomMororw Chart.js Ta

KOMIIOHEHTHA CTPYKTYypa 1amoopay

Jist migBuiieHHsT €(QEeKTUBHOCTI MPUUHATTS YNPABIIHCHKUX PIINICHb Y

CUCTEMI1 peaji3oBaHO MOJYJb Bizyamizali gaHux. Mloro ocHOBHa MeTa — HaJaTu

IIBUJIKUN JOCTYN JI0 CTaTUCTHUYHHUX IMOKA3HMKIB 0€3 HEOOXiAHOCTI AETalbHOTO

BUBYCHHS KOKHOT'O OKPEMOTO 3aIUCy B *KypHAII.

KomnonenTHa crpykTrypa aamoopay. [onoBHa aHanmiTUYHA TMaHENb

(Dashboard.jsx) moOymoBana 3a MPUHIIMIIOM MOIYJIbHOCTI. BoHa arperye nawi,

OTpHMaHi 3 cepBepa dyepe3 crelianizoBanuii mapiipyt /api/analytics/summary.

[TporpamMHa jiorika iHimiasizamii aHaJiTHYHOI maHem 0a3yeThes Ha Xyky UseEffect,

KWW CIpanboBye TpH 3MiHI 00paHoro uacoBoro iHTepBaiy. lle mo3Boise

JVHAMIYHO OHOBJIIOBAaTHM CTaH KoMIlOHeHTa (SetData) Ta mnepemanboByBaTH

inTepdeiic 6e3 nepezaBanTakeHHs cropinku (Puc. 3.7).



function Dashboard() {
const [range, setRange] = useState( DE
const [data, setData] = useState({ total: 0, statusDistribution: [], topRisk:

1 H;
const [loading, setLoading] = useState(false);

const load = async () => }
setlLoading(true);
try {
const res = await fetchSummary(xrange);
setData(res);
catch (e) {
console.error(
finally {
setLoading(false);

useEffect(() => {
load();
}, [range]);

// Dani cnipye peHpepuHr iHTeptency

Pucynox 3.7 [Iporpamna peanizaiiisi aCHHXpOHHOTO
3aBaHTAXEHHS TaHUX TAIIOOpTy.

CrpykTypa namobopay BKIIOYA€E TP KIFOYOB1 30HU:

1. Kaprku mBHAKOI craTucTMKM: BinoOpaxaioTh 3arajibHy KUIbKICTh

MEPEBIPOK Ta KIJIBKICTh BUSBIECHUX MI03PUTUX 00'€KTIB.

2. I'padiunmii Ook: IleHTpanmbHa wyacTHMHA TaHeNml, 1€ peasli30BaHO

Bi3yaJTi3allito po3noaiay JaHuX.

3. Tadaunus npiopuTeTHUX 00'€KTIB: ABTOMATUYHO BiA(DITETPOBAHUM CITUCOK
0ci0 3 HAMBUIIMM MOKa3HUKOM PU3HKY.

Buxopucranus 6iomiorexu Chart.js.[10] ITporpamua peanizarist rpadikis
0asyetbest Ha Oi0miorerii Chart.js, sika interpoBana B React-kommonenTu. Bubip
i€l 010J110TEKU 3yMOBJIEHUH 1 JIETKOIO Barol Ta BUCOKOIO SIKICTIO PEHIEPUHTY B
Opay3epi. Ha ronosniit maneni (Puc. 3.8) peanizoBano rictorpamy, sika B peaibHOMY
yaci BijjoOpaxkae CHiBBIIHOIIEHHs cTaryciB: «Hucron, «Ilimo3pa» ta «IlloTpiOHa

nepeBipKay.



AHaniTMka Ta nepesipka AaMiHicTpaTtop  BriTH

Aaw6ops
Rawsopa
3anuck
Hoga nepesipka
Kinbkicte nepesipok Poznogin 3a cratycamm Ton-5 pU3NKOBMX
1 1 —_— ne Puank  Cratyc
Kosanenko Mapia
0
Cepriisna o e
Metpenko MNetpo
ni
. Meposns a o

Weeuenko Hazap o
Onerosmy

MeneHuk Onekcanap @ Morpisua
BonoaumMupoBuy nepesipka

IBaHeHko |BaH IBaHOBWY o Migospa

Puc. 3.8 I'onoBHa nauesb.
TexniuHa peamizanis Bi3yasi3alli CTaTyCiB MPaBONOPYLIEHb BUKOHYETHCS
yepe3 00'ekT KoHpirypaiii chartData. Koxaomy cTaTycy BiIIOBia€e MEBHUH KOJIIp
(3enenuit g «Yucrto», yepBonuid mus «lligospa»), mo 3ade3neuye 1HTYiTUBHE

CIpUIHSTTA iHPopMaii iHciekTopoM (Puc. 3.9)

const chartData = §
labels: data.statusDistribution.map((s) => s.status),
datasets: [
1
label: .
data: data.statusDistribution.map((s) => s.count),
backgroundColor: [ . . ]
%
]
5

return (
< className= >

<h3>Po3nogin 3a crtarycamu</h3>
< style={i height: 260 3>
<Bar data=ichartData} options={i maintainAspectRatio: false %} />
>

Puc. 3.9 ®parmenT kofy iHimami3aiii rpadgiaaux
komnoHeHTiB Chart.js.
IlporpamHa peaqizanmis aCMHXPOHHOIO OHOBJIEHHSl. BaximBoro

1HKEHEPHOIO OCOOIUBICTIO aHATITHYHOTO MOJYJISl € MOXKJIMBICTD (PLNbTpAIlil JAHUX



3a 4acoBUMH iHTepBanamMu (cborojni, 7 aHiB, 30 nHiB). KoxHoro pasy, koiu
KOpHUCTYBau 3MiHIOE Tiepiof, React-koMmoHeHT iHiIitoe HOBuiA 3amut 10 APIL, a
610mioteka Chart.js miaBHO nepeManboBye rpadiki 3 HOBUMH 3HAUCHHSIMHU.
AdaroputMm coptyBanHs «Ton-5 pusukoBux». HukHs yacTrHa gamoopay
peanizye (QYHKIIIO aBTOMAaTUYHOTO pamxyBaHHSA. [IporpamHuii koI BHKOHYE

COpPTYBaHHS MacHUBY 3a criajanusaM mojs riskScore (Puc. 3.10).

className= >
>Ton-5 puaukoBux</h3>
>

>
{data.topRisk.map((x) => (
< key={r.idi>
<td>{r.fullNamet</td>

>< className= >$r.riskScoreil</
<td><StatusBadge status={r.statust /></td>

Puc. 3.10 I1porpamua peanizaiiisi BABOAY PaHKOBAaHOTO
CIIUCKY KPUTUYHUX O0'€KTIB.
Lle n03BOJIsIE AaHATIITUKY MUTTEBO TOOAYNTH HAWOUIBIII KPUTUYH] BUTIAJIKH HA
noyaTtky cnucky. Hanpuknan, sik BuaHo Ha Puc. 3.4, cuctemMa aBTOMaTM4HO BUBEIA
Ha TEepITy MO3UIIII0 3anuc 3 MakcuMaiabauuM O6anom (100), mo 3abe3nedye MBUAKY

peaxIiio Ha MOTEHIIHY 3arpo3y.



PO3JILI 4

EKCHEPUMEHTAJIBHE JOCIIKEHHS TA OIIIHKA
E®PEKTUBHOCTI POBOTH CUCTEMUA

4.1. Pe3yabTaTH TeCTyYBAHHS AJTOPUTMY PO3PAXyHKY PU3HUKIB HA
KOHTPOJIbHUX CHEHAPIAX
MeTor eKCIEepUMEHTAIbHOTO JOCIIPKEHHSI € KOMIUIEKCHa Bepudikarlis

Ipale3/1aTHOCTI PO3pOOJIEHOr0 aIrOPUTMYy CKOPHHIY Ta MIATBEPDKEHHS HOTO
3JIaTHOCTI KOPEKTHO 1MeHTU(]IKyBaTH TMOTEHIIIHI 3arpo3d Ha OCHOBI BXIJIHHX
MacuBiB JaHuX. BpaxoByroun crienndiky NpaBoOXOPOHHOI A1SUTBHOCTI, 1€ TOMUJIKA
Mepioro abo JAPyroro pojay MOKe MaTH KPUTHYHI HACIiAKH, OCOOJIMBa yBara
IpUIUSIIacS TOYHOCTI pO3paxyHKy iHIeKCy pu3uKy (riskScore).

TecTyBaHHS MPOBOAMIOCS 32 METOIOJIOTIEID «YOPHOT CKpUHBKHU. Llei miaxin
JTI03BOJIMB OINIHUTH (PYHKITIOHAJIBHICTH CUCTEMHU 0O€3 TPUB’SI3KH 10 BHYTPIIIHBOT
peamizailii Koay, 30CEpeIKYyIOUMCh BHUKIIOYHO Ha BIAMOBIAHOCTI BUXIJHOTO
MOKa3HUKa 70 3a3JaJerib BU3HAYCHHX ETAJOHHUX 3HaueHb. Takuii MeToj €
HaWOUTBbII O0'€KTUBHUM JJIA TIEPEBIPKU JIOTIKM TPUHHATTS PIllIEHb y CHUCTEMax
HNIATPUMKU MPUIHATTS piieHs (DSS).

Metoauka Ta eranu TecTyBaHHs. J[Jis MPOBEACHHS EKCIEPUMEHTY OYIIO0
PO3pOOJICHO T’ ATh PO3TOPHYTUX KOHTPOJIBHUX CLIEHAPIIB, 110 MOICIIOIOThH peajbHi
YMOBH HECEHHsI CIyXOM MaTpyJbHUMH MiApo3JaiiaMu abo aHaJITUYHUMHU
Bimminamu. KoxkeH crieHapiii BkiroyaB y ceOe Habip BXITHUX MapaMeTpiB: aHKETHI
JlaH1, TeXHI4HI 1IeHTudikaropu (Homep TtenedoHy, cepis JOKyMEHTa) Ta TEKCTOBI
MPUMITKH (HOTaTKH 1HCIIEKTOPA).

Cuenapii Oynu kiacudikoBaHi 3a TpbOMa CTPATETIYHUMU KaTETOPISIMU:
1. Mo3utuBHi (Normal cases): MojentoBaHHSI TIEPEBIPKU 3aKOHOCTYXHSHUX
rpOMaJisiH, YMi JaHi MOBHICTIO BIAMOBIIAIOTH CTaHAApTaM, a B MPUMITKax

BIJICYTHI  clioBa-Mapkepu. Meta —  MmATBEpPIKEHHS  BIACYTHOCTI

XHOHOIIO3UTHBHUX CIipaltOBaHb.



2. I'pannuni (Edge cases): CrnpsMoBaH1 Ha BUSBJIEHHS TEXHIYHUX MTOMUJIIOK,
HEMOBHMX JJaHUX a00 aHOMalIbHUX (HOpMATiB (HAPUKIIA/, 3aHAATO KOPOTKUIA
HOMEpP JOKyMEHTa a00 MOMIWIKa B MiKHapogHoMmy komi tenedony). lle
JTIO3BOJISIE MEPEBIPUTH CTIHKICTh CUCTEMH J0 HESKICHUX BXI1THUX JTaHUX.

3. Kpuruuni (Negative/Risk cases): [Ipsime momemoBaHHS CHTYyaIliid, IO
BUMAaraloTh HErailHOro pearyBaHHs (HasBHICTb O3HAK PO3IIYKY, MiJPOOKH
JIOKYMEHTIB a00 arpeCUBHO1 TOBE/IIHKH ).

BaxnuBum  acmektom  ¢dopMmyBaHHsS  ClieHapiiB  Oyla  mepeBipka
KOMOIHOBAHOTO BIUTUBY MapkepiB. OCKUIbBKM B pealibHIi MPaBOOXOPOHHIN
JUSTIBHOCTI 3arpo3u pIIKO BUSBISIIOTHCS B 130JbOBAHOMY BUIIISIAL, cueHapii Ne4 ta
No5 nepenbauanu oqHOUACHY HAABHICTH SIK (DOPMaJIbHUX O3HAK (CTaTyc B 0a3i), Tak
1 HECTPYKTYPOBAHUX JaHUX (MPUMITKH 1HCIIEKTOpa). Lle 103BOSMIIO OIIHWUTH HE
JIUIIE JITHINHY JIOTIKY alrOpUTMY, a i HOTO 3JJaTHICTh JJO KOPEKTHOI KyMYJIsLIi1 OasiB
pU3HMKY, W0 € KPUTUYHUM i1 3amno0iraHHs TMPOIMYCKY MOTEHIIMHUX
MPABOIOPYIIHUKIB Yepe3 TEXHIYHI TOMUIKU a00 JIIOJICbKY HEYBaXHICTh

IIpouec Bepugikamii. I1ig yac TecTyBaHHS KOXEH CLEHApI MPOMYCKaBCA
yepe3 nporpamauidi Moaynbs 0b.js. Texuiuno mporec Bepudikallii peanizoByBaBcs
yepe3 iHillami3aiilo TECTOBOTO CcepeloBHINa, B sikomMy Oa3za manux SQLite
HaroBHIOBaacs erajoHHUMH o00’ektamu. Koxken 3amut gm0 API-enamointy
/api/records cympoBOKYBaBCS JCTaIbHUM JIOTYBAaHHSIM TPOIIECY PO3PaXyHKY
OaniB. Lle mano 3Mory BIJICTEXKUTH, Ha SKOMY caMe eTarl (Bamigaiis Tenedony,
nepeBipKa JOBKUHY IOKYMEHTA UM CEMAHTHYHUN aHaJli3 HOTATOK) HAPAXOBYIOTHCS
BIJIMOBIJIHI BaroBi koediuieHTu. Takuil miaxia 3a0e3rneyuB Npo30piCTh TECTyBAaHHS
Ta MOXIIMBICTh TOYHOTO HaNAIITyBaHHA Bar y MaiOytHeomy. Cucrema
aBTOMATUYHO aHalli3yBaJla BXIJHI pPSJIKK, TOpIBHIOBaJA iX 13 BOYyJIOBaHUM
CJIOBHMKOM PHU3MKIB Ta MPHUCBOIOBaJIa BIANOBIAHI Oanmu. Kpurepiem ycmimHoCTi
TECTy BBAXKAJIOCS MMOBHE CITIBMAIIHHS PO3PaXOBAaHOTO CUCTEMOIO 0aja 3 eTAJIOHHUM
pO3paxyHKOM, TIPOBEJACHUM EKCIIEPTHUM MIISXOM. Pe3yiabTaTH TecTyBaHHS

aIrOpUTMY HaBeJIeHO B Ta0. 4.1



Tabnuys 4.1

[IpoToKo TeCTyBaHHS 1HTEJIEKTYaIbHOTO MOIYJISI PO3PAaXYHKY PU3UKIB

Ne | Onuc cueHapito | BxigHi aaHi OuikyBaHuM PaKTUYHUN CraTyc
(mapkepwn) pesynbTtaT pe3ynbTtaTt Tecty
(6an)
1 | ETanoHHun 3anuc | daHi kopekTtHi, |0 0 YcniwHo
craTtyc
«4ucto»
2 | Nomunka BigcyTHin kop 10 10 YcniwHo
dopmaTyBaHHS KpaiHu B Ten.
(+3)
3 | lMNipo3spa 3a KopoTkun 20 20 YcniwHo
AOKYMEeHTamu HoMep
nacnopta (4
3HaKwn)
4 | BnaBneHHs 3a HoTtaTtku: 50-70 60 YcniwHo
KINOYOBUM «MOXIMBa
CIOBOM nigpo6ka»
5 | Kputnyuumi 36ir CraTtyc 90-100 100 YcniwHo
«ligospa» +
CnoBo
«PO3LWYK»

CkJ1aJieHO aBTOPOM Ha OCHOBI BJIACHUX PO3PAXyHKIB.

AHaJi3 pe3yabTariB. Sk cBig4aTh naH1 Tabnuii 4.1, mporpaMHuil anroputm

JIEMOHCTPYE BUCOKY UYTJIMBICTH JO TEKCTOBUX MapkepiB. OcoONMBY yBary ciif

3BEpHYTH Ha clieHapiit No5: cuctema aBTOMAaTHYHO MPHUCBOIIa MaKCUMaIbHUN Oaj

PHU3HKY, TOEAHABIIN (POPMATBHUIN CTATyC Ta 3MICTOBHUN aHal3 TEKCTOBOIO IMOJIS

«Horatkm». Ile noBoauTh, IO BIPOBAKEHA JOTiKa OOpOOKM TaHUX JIO3BOJISE

KOMIIEHCYBaTH JIOJICbKUI (hakTop (HampuKiIaa, HEYBaXHICTh IHCIIEKTOpa MpHU

neperisiii BeTUKUX MacuBiB TEKCTY).




JlolaTKOBO aHauli3 pe3yibTaTiB MOKa3aB CTIMKICTh CUCTEMHU /10 HETATHBHUX
BXiTHuX (opmaTtiB (cueHapiii Ne2). Xoua nommika y ¢opmari TeinedoHy HE €
IPSIMOIO O3HAKOIO 3JI0YMHY, ii aBTOMATHYHA 1IeHTH(IKAIlIS T03BOJISE MiATPUMYBATH
BUCOKY SKICTh ("'Tirieny") 6a3u maHux. lle BaXJIMBO MJi1 MOJANBIIOTO aHANI3y Ta
1HTerpamii 3 JepKaBHUMU pEECTpaMH, J€ KOPEKTHICTh 1IeHTU(DIKATOPIB €
O00OB’SI3KOBOI0  YMOBOIO  YCHIIIHOTO momyky. Y  cueHapii Ned  Oymno
MIPOJIEMOHCTPOBaHO e(eKTUBHICTh poboTH peryisapHux BupasiB (RegEx), sxi
IHTErpoBaHi B ajnropuT™m. HaBiTh npH HasgBHOCTI 3aiiBUX MpoOuLTB abo 3MiHi
pericTpy B HOTaTKaxX, CHUCTEMa YCIIIIHO pO3Mi3Haja KJIKYOBI CIOBa-TPUTEPH, L0
MITBEPIKY€E HAAIHHICTD JIIHTBICTUYHOTO aHalli3aTopa, BOyJJOBAaHOTO B MOIYJIb

JIJ1st HAOYHOCTI JIOT1KA IPUAHSTTSI PILIEHHS aITOPUTMOM ITi]T Yac TECTYBaHHS

npenacrasiieHa y Burisa cxemu (Puc. 4.1).



' MosaTor .

r

BeefieHHA gannx npo ocody

Cratyc Tigozpa'?

Oonatu 40 Ganie Nonatu 0 banie

3HalMeH KNHYOEI CNosa?

Jonatn 30 danie 3a maprep

/

AHANI3 JOB¥MHM L0KYMEHTA

PozpaxyHor dikaneHore Risk Score

KiHels: BinoGpamesHa Ha dawSopai

Puc. 4.1 CxeMa JOTiKYA PUAHSATTS PIIlIEHb.



[IpoBeneHe TecTyBaHHS MiATBEPIKYE, 110 PO3POOIICHUN IPOTOTUTT KOPEKTHO
pearye Ha 3a3faneriib BH3HaueHl (akTopu pusnKy. BimxuneHs GakTUIHUX
pE3yNbTATIB BiJ OUYIKYBAaHUX HE BHSBJICHO, IO JO3BOJSE TMEPEHTH JO OIHKU
KUIBKICHUX TIOKa3HUKIB €(EeKTUBHOCTI POOOTH CHCTEMH B peaJbHUX YMOBaX.
Pe3toMytoun pe3ynbTaTh TECTYBaHHS, MOXHA CTBEPKYyBaTH, IO po3poOiecHa
MaTeMaTh4yHa MOJIEIb BaroBUX KOE(QIlI€HTIB € 30anaHcoBaHo0. BoHa Bukitouae
MOJKJIMBICTh "OOHYJIICHHA" PU3HWKY TpPH HASBHOCTI X04a O OAHOTO KPUTHYHOTO
Mapkepa Ta, BOJHOYAC, HE CTBOPIOE HAIMIPHOTO I1HPOPMALIMHOIO WIyMYy IpHU
JIpIOHUX TEXHIYHUX BIIXWICHHAX. YCINIIHE MPOXO/KEHHS BCIX KOHTPOJBHHUX
cueHapiiB 0e3 BUSBIECHHA MOMMJIOK MEpHIoro poAy (MpOMyCK IIiil) CTBOPIOE

HEOOX1JHE MIATPYHTS AJI1 BIPOBAHKEHHS IPOTOTUILY B JJOCIIIJIHY €KCILTyaTallito

4.2. AHaJi3 KUIbKICHMX MOKA3HUKIB MPUCKOPEHHS ONMPAl0BAHHS

iHopMalii NOPIBHAHO 3 PYYHUM METOI0M

Jlns  oTtpuMaHHS OO’ €KTHUBHOI OLIHKA €(EKTUBHOCTI  PpO3pOOIEHOTO
MPOTOTHITY OYJIO MPOBEJICHO MOPIBHSUIBHE JOCIIIKCHHS YaCOBUX BUTpAT. Y SKOCTI
KOHTPOJILHOT TpYNU JJIsi TMOPIBHAHHS OOpaHO TpaJWLIMHUN METOH BEACHHS
KYpHaJiB MepeBipok (mamepoBuil Burisia abo cratuudi Tabmuui Excel 6e3
aBTOMAaTH3allii), 110 Hapa3i 4aCTO BUKOPUCTOBYETHCA Ha PIBHI JIHIWHUX MIIPO3/1IIB
JUTsl BHYTPILIIHBOTO OOJIIKY.

Metonosorissi  ouiHooBaHHsl. ExcrnepumeHT mosiiraB  y  BHUKOHaHHI
IIEHTUYHOTO Habopy omepariii (00poOka 10 KapTOK MEpeBIPOK) MOCBIIYCHUM
KOPHCTYBAa4eM y PYYHOMY PEXKHMiI Ta 3a JOIMOMOTOI0 PO3POOJIEHOT CHCTEMHU.
OCHOBHUMHU METPUKAMH BUCTYHAIIHU:

o Tyreg — uac peectpallii HOBOTO 00'€KTa;
o Tgesrcn — YaC TOMIYKY KOHKPETHOT 0c00M Y MacuBi nanux (100+ 3amuciB);
o Tgtqr —4ac popMyBaHHS CTATUCTUYHOTO 3BITY 32 3MiHY.
AHaJi3 pe3yJbTaTiB peectpaunii Ta Bagigaunii. [lpu pyunomy MeTtoi

IHCIIEKTOp BUTpAya€ yac Ha MepeBipKy (popmaTy AOKyMEHTa Ta py4dHE 3BIPEHHS 3



JPYKOBAaHMMH CIIMUCKaMHM PHU3UKIB. Y poO3poOJieHIM cucTteMi Il MpoIecH
aBToMatu3oBaHi. [lng 3a0e3nedeHHs YHUCTOTH EKCIIEPUMEHTY KOXKEH eTarl
3aMIpIOBAaBCSl TPUYl 3 MOJANBIIUM PO3PAXYHKOM CEPEIHBOTO apU(METUYHOTO
3Ha4YeHHs. PydHuil MeTO1 MOJEeNoBaBcs SIK poOOTa 3 €NEKTPOHHUMHU TaOIUISIMU
Excel 6e3 momepenHbO HaANAIITOBAHUX MAaKpOCIB Ta CKPHUMTIB, IO € TUIIOBUM
CIIEHapieM JIJIs1 OUTBIIOCTI MiApo3aLTiB. Bukopuctanusa cexkyHaomipa ais dikcarii
KOXXHOT MIKpO-OMepallii J03BOJIWIO BUAUIMTH "4UCTUH" Yac I1HTEJNEKTYalbHOI
00poOKH, BIIKMIaI04YH TEXHIUHI Nay3u. Lle qano 3Mory omiHUTH €(peKTUBHICTH CaMe
IPOrpaMHOi JIOTIKH PO3pOOJIEHOr0 MPOTOTUILY, a HE JIMIIE IIBUIKICTH BBEICHHS
TEKCTy KOpPUCTyBaueM. XPpOHOMETPaX BUKOHAHHS OCHOBHUX aHAJTITHUYHUX

omepailiii HaBeJeHo B Ta01. 4.2

Tabnuys 4.2

XpoHOMETpaxk BUKOHAHHS OCHOBHHMX aHANITUYHUX OTepariii

ETan onepauii PyyHun metop Po3pobneHa KoedpiuieHT
(cepenHin vac, cucrtema (cepeaHiun npuckopeHHs (Kp)
ceK) yac, cek)

BeBeneHHs 120 40 3.0

AHKETHUX OaHUX

MepBUHHA 180 0.5 360
nepesipka pu3nkis
(ckopwHr)

Mowyk 36iriB y 6a3i | 300 15 200
3a 1 micsub

Arperauisi gaHux 900 2 450
Ans 3BiTy

3aranbHun 1500 (25 xB) 44 (0.7 xB) 34.1
nigcyMoK

JI>xeperno: CKiIaieHO aBTOPOM Ha OCHOBI BIIACHUX PO3PAaXyHKIB.



Oco061MBO1 yBaru 3aciayroBye MmokasHuK koediieHTa npuckoperHs (Kp) Ha
etami nepBuHHOI nepeBipku pusukiB (Kp = 360). Takuii ekcroHEHIIAIBHUN PICT
MIPOYKTUBHOCTI TOSICHIOETHCSI THM, 1110 JIOJMHA BUKOHYE TIEPEBIPKY MOCIIIIOBHO
(ckaHyBaHHS HOTATOK OKOM, IOPIBHSHHS 3 KPUTEPIAMH B TaMm'siTi), TOAI SIK
PO3POOJICHHI aITOPUTM BHKOHYE IIi OTIEpaIlii MmapajelbHO Ha PiBHI MPOIIECOPHOTO
yacy. [Ipu 361abi1eHH1 00cary 6a3u JTaHUX JI0 TUCSY 3aIMCIB, PO3PHB Y Yaci MIXK
PYYHUM Ta aBTOMAaTHU30BaHUM METOJOM OyJe JIMIIE 3pOCTaTH, OCKUIBKH 4acoBa
ckinagHicTe nomyky B SQLite npamye no O(log n), Toal sk pydyHUN HOLIYK Mae
JiHIAHY cKiIaaHIcTh O(n).

MaremaTuuHe OOIpyHTyBaHHfl edexTuBHOCTI. Ha OCHOBI oTpuMaHux

JJAaHUX MOXHa po3paxyBaTH MOKa3HUK BiTHOCHOI epextuBHOCTI (E) 3a dhopmyioro:

Tmanual - Tsystem

E = x 100%

Tmanual

Hincrapnsitoun oTpuMaHi 3Ha4Y€HHSI, MAEMO:

1500 — 44
1500

X 100% = 97%

I_Ie O3Ha4dYae, IO BHUKOPUCTAHHA CHCTCMH OO3BOJISA€E CKOPOTHUTHU 4acoBl

= H R 0O 80

BUTpaTu Ha pyTUHHI oneparii Ha 97%. Take NPUCKOPEHHS TOCATAETHCS 3aBISKH:
1. Aaropurmi3amii: 3amiHI KOTHITMBHOi MiSUTBHOCTI JIFOAWHHM  (TIOMIYK,
MOPIBHSIHHS) HA POTPaMHy 00OpPOOKY PSIIKIB.

Onrumizanii B/: Bukopucransto ingekcoBanux SQL-3anutiB 10 SQLite,

¢ =5 o =
N

110 3a0e31neuye MUTTEBHUM JOCTYII 10 TaHUX HE3aJIEXKHO Bl 00CATY KypHaIYy.



3. ABTOMATH4HIl BidyaJi3zamii: 3amMiH1 MpoIiecy py4HOro MajroBaHHS Jiiarpam

Ha acUHXpOHHE peHnepeHHs yepe3 Chart.js.

Kpim yacoBoi eexkTuBHOCTI, po3paxoBanuii mokazHuk E = 97% cBiguuTh mpo
BUBUILHEHHS 3HAYHOTO JIIOJICHKOTO pecypcy. B Macmitabax ogHoro po6odoro AHs
(8-rommHHA 3MiHA) aBTOMATH3AIlisl JTO3BOJIIE 3€KOHOMHUTH JI0 6 TOJMH POOOYOTro
yacy, Ikl Moxe OyTH MepeHanpaBieHUi 3 TalepoBOi aHANITUKKU Ha Oe3MocepeIHe
BUKOHAHHS ONEPaTUBHUX 3aBAaHb. Lle cTBOpIoe yMOBH IS epeXxo Ty MipO3/A1IiB
no monem Data-Driven Policing (ympaeniHHS Ha OCHOBI JaHUX), NIe PIlICHHS
MPUIMAIOTHCSI MUTTEBO HAa OCHOBI pO3paXxOBAaHUX 1HJEKCIB

[Tig yac exciepuMeHTy OyJi0 BCTAaHOBJIEHO, IO PYYHHUIA METO]I IPU3BOIUTH
10 15% moMuiok y po3paxyHKy pHU3UKy HpH BTOMI omepartopa (micias 4 roauH
po6oTH). ABTOMaTH30BaHa CUCTEMA MTPOJIEMOHCTPYBaJIa HYJIbOBUHM PIBEHb TOMIIIOK
y po3paxyHky riskScore, 1m0 TIATBEPIKYE HAAIWHICTH aAJITOPUTMIYHOIO

3a0€e3IeYeHHS.

4.3. Ouinka indopmaTuBHOCTI BidyaJizamnii Ta HanpsiMu MacITa0yBaHHA
CHCTEMU
EdexkTuBHICTh MPaBOOXOPOHHUX 1H(POPMALIMHUX CUCTEM BHU3HAYAETHCS HE

JIUIIIE MBUAKICTIO OOPOOKH JaHMX, a W SIKICTIO 1X MPEJICTABICHHS NIl KIHIIEBOTO
KOpUCTyBaua (aHaliTHKa a00 KepiBHUKA MIAPO3ALTYy). Y JaHOMY MiAPO3ALIL
MPOBEJICHO OIIHKY 1H(POPMATUBHOCTI po3pobieHoro rpadiunoro iHtepdeiicy Tta
BU3HAYCHO BEKTOPH MOJAIBIIIOTO PO3BUTKY MPOEKTY.

AHaniz  iHgopmaTuBHOCTI  aHagitTu4yHoi madHesai  (Dashboard).
Po3pobnenuit mambops (muB. Puc. 3.4) noOymnoBanuii Ha PUHITUIIAX KOTHITUBHOT
eproHoMiku. Bukopucrtanus 0i0miotekun Chart.js mo3Boimimo peasizyBatu
JMHAMIYHE Bi1I0OpaK€HHS CTPYKTYPH MPaBOMOPYILEHb, 110 3a0e3Medye HACTyIHI
nepeBaru:

1. MurTteBa inenTudikaunisa anomadniii: 3aBasiku KOJbOPOBOMY KOJIyBaHHIO

(uepBoHuii cextop A cratycy «llimo3pa»), KepiBHHK mimpo3aury 3a 2—3



CEKYHJIU MO OI[IHUTH KPUTUYHICTh CUTYAIlll 32 3MiHY, 1110 HEMOXJIMBO MPU

HEPEeTJIsi/ii TEKCTOBUX KYPHAIIB.

2. Ipiopurte3anis yBaru: biok «Tom-5 puznkoBux 00'€KTiB» aBTOMATHUHO
BUBOJIUTH HA TMEPII TO3HUIIIT 3aITMCH 3 HAWBUIIMM MokazHukom riskScore. Ile
peai3ye MPUHITUT «YTIPABIIHHS 32 BIAXWICHHSIMI, JIe TIEPIIOYeproBa yBara
MPUIIAETHCS HAMOUIBIIT 3aTPO3IMBUM KeHcaM.

[ndopmaTuBHICTS Hambopay 3a0e3MeuyeTbesi 3a PaxXyHOK ACHMHXPOHHOTO
OHOBJICHHA  KOMIIOHEHTIB. 3  TEXHIYHOrO0  TMOIJIALY, BHCOKHH  pIBEHb
1H(OPMATUBHOCTI JOCATAETHCS 3aBJIIKM BUKOPUCTAHHIO PEAKTUBHUX KOMIIOHEHTIB
React, axi 3a0e3meuyyroTh OHOBJICHHS TpadikiB 0€3 MOBHOI NEepe3aBaHTAKEHHS
CTOpIHKH. Lle 703BOJIsSI€ aHAITUKY MPALIOBATH B PEKUMI "KUBOTO MOTOKY" TaHUX.
Kpim Toro, BnpoBakeHa cucTema (QuUIbTpallii 3a 4aCOBUMHU 1HTEpBajiaMu (IEHb,
TUXKJICHb, MICSI[b) J1a€ 3MOTY BUSIBJISITHA HE JIUIIE MOOJUHOKI PU3UKH, a ¥ ITUKIIIYHI
3aKOHOMIPHOCTI ~MPaBOMOPYIIEHh y KOHKpPETHIM Jiokamii. Takuii miaxifg
Tpanchopmye 1HTEpPeic 13 MPOCTOro 3aco0y BIIOOPAKEHHS Yy TOBHOIIHHUN
IHCTPYMEHT AECKPUNTUBHOI aHamTHKU. Cxema mepenayl JaHuX AJis Bi3yasizarlil

npejcraBiaeHa Ha Puc. 4.3.



NoxansHa B SQLite

SQL-3anuTi: SELECT, GROUF BY

CepeepHa norika: Node js / Express

DopMyEaHHA JSON-Bignosigi

KnieHTCchEa wacTUHa: React js

Mogyne eiayanizaui: Chart js

BisyansHuid JawSopn; Mpadikk Ta Ton-puavkm

Puc. 4.3 Cxema nepenayl JaHUX.




Mexi nociiizkeHHsI Ta MOTOYHI 0o0Me:keHHsI. BiAmoBigHO 10 3ayBakeHb

MIOJI0 MPOTOTHITHOTO XapaKTepy pO3pOOKH, HEOOXIMHO YITKO BH3HAUMTU MEXKI

3aCTOCYBaHHSA MMOTOYHOI BEPCIi CHCTEMHU:

Jlokanizanisa nanmx: Cuctema Cipo€eKTOBaHa /ISl pOOOTH Ha piBHI OKPEMOTO
niapo3ainy (paitony) i BukopuctoBye nokanbHy CYB/] SQLite. Lle oomexye
MOXJIMBICTh IJI00aIbLHOTO OOMIHY JaHUMHU MDK oOnactsamu 063
BIIPOBAKEHHSI LIEHTPaJII30BAHOT0 CEpBEpa.

ABTOHOMHIicTB: [IpoTOTHI HE Ma€e MPSAMOTro TOCTYITY 0 BIIOMYHX 0a3 JaHUX
MBC (IITHII, €PJIP) yepe3 periiaMeHTH TEXHIYHOTO 3aXUCTy 1H(OopMmaIrii.
Cucrema 1EMOHCTPYE JIOTIKY Ta allTOPUTMHU, SIKI MOKYTh OyTH 1HTETPOBaHI B
ICHYI0Y1 KOHTYpH O€3MEKH SIK JOJATKOBHI aHAITUYHUN MOYJIb.
MacmraboBanicts apxitektypu: Xoua mnoroyHoro CVYBJl € SQLite,
apXITEKTYpHUI NATTEPH PENO3UTOPI0, BUKOPUCTAHUMN Y MPOEKTI, JO3BOJISIE
MIPOBECTH Mirpailito Ha notyxkHimi cuctemu (PostgreSQL a6o MongoDB) 3
MIHIMQJIBHUMH 3MiHaMU B Kofl. [loTouHne 0OMeXeHHsI MPOAYKTUBHOCTI MPHU
OJIHOYacHI poOoTi moHax 50 KOpUCTYBadiB € CBIJOMUM KOMIIPOMICOM Ha
KOPHUCTb JIETKOCTI Ta AaBTOHOMHOCTI TPOTOTHIY [UIsl BUKOPHCTAHHS
MOOUIBHUMHM IPYIIaMH B YMOBax OOMEKEHUX PeCypciB

IlepcnekTBM MacmITAOyBaHHSI Ta BIAOCKOHAJIEHHA. J[J1s1 epeTBOpEHHs

PO3pOOJICHOT0 MPOTOTHIY HA TOBHOI[IHHE OOMOBE PIIICHHS BHU3HAYEHO HACTYITHI

HaIpsIMU MOJIEpHI3allii:

1. Interpanisi 3 reoindgopmauniiinumu cucremamu (GIS): BnpoBamxenHs

«rerioBux kapT» (Heatmaps) ass Bizyamnizailii Miciib IpOBEACHHS MTEPEBIPOK
Ha KapTi MICTa, 0 I03BOJUThH €PEKTUBHIIIE PO3NOAUISATH NATPYIbHI HAPSIH.
BnpoBaj:keHHs1 MeTOAiB MAIIMHHOIO0 HABYaHHs: 3aMiHa CTaTUYHOTO
QITOPUTMY TOILIYKY KIJIOUOBUX CIIIB Ha HEWpPOMEpPEe:KeBl Mojesl 0OpoOKH
npupoaHoi MoBu (NLP). Ile m03BoauTh cucTemMi po3yMiTH KOHTEKCT HOTATOK
IHCIIEKTOpa Ta BUSBJIATH MPUXOBAHI 3arpo3u, SIKi HE MICTATH MPSMUX CITIB-

MapKepiB.



3. biomerpuuna inenTudikauia: J[ogaBaHHs MOAyJs po3Mi3HABaHHSA 00JHMY
(Face Recognition) mist aBToMaTugHOTO TOpiBHSAHHS (poTorpadiit ocid, mo

MIEePEBIPSIOTHCS, 3 6a3aMu JaHUX PO3ITYKYyBaHUX OCIO.

4. KibepOe3sneka Ta 3aXHCT INEPCOHAJBHHMX AaHMX: HacTynHuM eramom
PO3BUTKY CHUCTEMH €  BIPOB/DKEHHS  CTaHAApTy  JBO(GAKTOPHOI
aBTeHTHdIKalli (2FA) Ta moBHe mmMpyBaHHsS JOKAJIbHOI 0a3u JaHUX 3a
nornomororo  anroputMy AES-256. Ockigbku cUCTEMa  OMpPalbOBYE
KoH(pineHiiHy 1HpopMallito, 3abe3neueHHs: BiAnoBinHOCTI BuMmoram Kc3l
(KommuiekcHoi cuctemMu 3axucty 1H(oOpMallii) € NpiOPpUTETHUM HAIPSIMOM
P TIATOTOBLI MPOTOTUIY /10 BIPOBAKEHHS B peabHl KOHTYPH BIAOMYUX

Mepexk MBC Ykpainu.



BUCHOBKU

VY xon1 BUKOHaHHS KBai(ikaiiifHoi 6akamaBpchKoi poOoTH OysI0 MPOBEACHO
BCceOIUHE JOCIIKCHHS, IPOEKTYBAHHS Ta MIPOTPaMHY pealli3allito aBTOMaTU30BaHO1
CHUCTEMHM, CIIPSIMOBAHOI Ha ONTHUMI3AIll0 IMpoleciB 00poOku iHpopmalii B
JisIbHOCT1 miapo3autiB HarionansHoi momimii Ykpainu. OTtpumaHi pe3ysiabTaTu
JT03BOJISIIOTH KOHCTATYBAaTH MOBHE BUKOHAHHS MOCTABJICHUX 3aBJIaHb Ta JOCATHEHHS
METH JTOCIIIKEHHS.

Y nmepmiomy posauni  pobotn Oyino 3AIMCHEHO TIPYHTOBHUM —aHa3
HOPMATUBHO-TIPABOBOTO TOJSl Ta TEXHIYHOIO CTaHy ICHYIOUHMX BiJOMYHX
iH(opMariitHux cuctem. BectanoBieHo, 1o cydacHa apxitekrypa IC MBC, 30kpema
cucteMu «Apmop» Ta «PyOiH», OpieHTOBaHA Ha BUPIIICHHS CTPATET1YHUX 3aB/IaHb
3araJibHOICPKABHOTO PiBHSI, IO MOACKYAW CTBOPIOE HAIMIpHE HaBaHTAKEHHS Ha
KaHaJIM 3B’sI3Ky Ta MOTpeOye MOCTIHHOTO JOCTYITY JI0 BiIOMYO0i Mepexi. BusnieHo,
00 Ha pIBHI JIHIMHUX MIAPO3AUIB ICHYE TocTpa moTpeda y BIPOBAIKECHHI
ABTOHOMHMX IHCTPYMEHTIB «IIE€PBUHHOI aHAJITUKN», K1 O TO3BOJSIM MPOBOAUTH
IIBUJIKY TTEPEBIpKY 0ci10 Ta 00’ €KTIB 0€3MOCEPETHBO B MICIIIX HECEHHS CirykOu. Ha
OCHOBI ITPOBEAECHOTO MOPIBHSAJIBHOTO aHai3y OOIPYHTOBAHO JOLIBHICTH PO3POOKH
MpPOTOTUNY, IO (PYHKIIOHYE Ha mpuHIUIax nepudepiinux obumcienb (Edge
Computing), mo 3a0e3mnedye BHUCOKY MIBUIKICTh POOOTH Ta HE3AJIEKHICTh BIJ
IIEHTPaJi30BaHUX PECYPCIB.

Ha erami mnpoexTyBaHHS Ta PO3POOKH apXiTEKTypu OYyJIO HOCIITKEHO
nepeBard Be0-OpiEHTOBAHOTO Miaxoay. OOIpyHTOBaHO BHOIp TEXHOJIOTIYHOTO
cteky Node.js Ta React six Takoro, 110 103B0oJIsIE peasii3yBaTH KOHIICTII0 «TOHKOTO
KIIEHTa» 3 AaCHHXPOHHOI 00poOKoro 3amuTiB. OcoOMMBY yBary MpHUIUICHO
CTpYKTypl pAaHux: BuKopucTaHHs aBToHOoMHOI CVYBJ[ SQLite mgo3Bommiio
3a0e3MeYnuTH MOOUIBHICTh CHCTEMHU Ta LUIICHICTH 1HGopManii y dopmati «File-

based Database». Ile moBeno MOXIHBICTE CTBOPEHHS POAYKTY, IKUH HE IOTpeOye



CKJIQJTHOT'O aJIMIHICTPYBaHHS Ta MOXK€ OYTU pO3TOpHYTUH Ha Oyab-IKOMY TEpMIHAJI
MiIPO3AUTy, IO BIANOBIZAE BUMOTaM JO CYYaCHUX IPABOOXOPOHHUX
1HbOpMAIIHHUX CUCTEM.

KitouoBUM HayKOBHUM Ta MPAKTUYHUM PE3yJbTaTOM POOOTH CTalla po3poOKa
aBTOPCHKOTO  alNTOPUTMY aBTOMATH30BAaHOTO PO3pPaxyHKy I1HIAEKCY PH3UKY
($riskScore$). Ha BigmiHy BiJ TpaguI[ifHUX CUCTEM IOINYKY 3a MPSAMHUMH 30iramu,
3alPONOHOBAHUM  alNrOpuUTM 0a3yeThCs HA METOAl aJUTUBHOIO CKOPHUHTY.
BcranoBieHo, 110 KOMOIHaIis TpPbOX PIBHIB MEPEBIPKHU. TEXHIYHOI Baijarii
11eHTU(IKATOPIB, aHaNIi3y KaTEeropiaJibHUX CTAaTyCIB Ta CEMAaHTHUYHOTO KOHTEHT-
aHayi3y HOTaTOK J03BOJIA€ BUSABIISTH IPUXOBAHI 3arpo3u, Kl YaCTO ITHOPYIOTHCA
npyu pydHiii o0poOui naHux. Po3poOiieHa MaremarnyHa MOJENb BaroBUX
Koe(dilieHTiB 3a0e3neuye 00 €KTUBHICTh OLIIHKK Ta MIHIMI3Y€ BIUIMB JIFOJICHKOTO
(dakTopa, MEPETBOPIOIOYM CYO €KTUBHI CIOCTEPEXKEHHS I1HCIIEKTOpa Yy YITKUH
U POBUI IPIOPUTET JJIS IEPEBIPKH.

[Iporpamua peamizailis TPOTOTUITY JO3BOJIMJIA BIPOBAJAUTH 1HTEPAKTUBHY
aHamiTuuny nanens (Dashboard), sika kapaMHaNBHO 3MIHIOE MIJIX1]] 10 MOHITOPUHTY
orepaTuBHOI 00CTaHOBKHU. J[oBeseHO, 110 Bi3yasiszallis JaHUX y pealbHOMY daci
yepe3 rpadiuni komnoneHtu Chart.js 3a0e3neuye kpaily KOTHITUBHY €prOHOMIKY
MOPIBHSHO 3 TAOJIMYHMMH 3BITaMU. 3aIIPOIIOHOBAHA CUCTEMa JI03BOJISIE peali3yBaTH
HACTYMHI (PYHKI[IOHAIBHI MOKJIUBOCTI:

e MMHTTEBA 1IEHTU(]IKALIISI AHOMATIBHUX CKYTY€Hb PU3UKOBUX 00'€KTIB;
e aBTOMATHWYHA TPIOPUTE3allis yBarum aHaJiTUKA HAa HAWMOUIBII 3arpO3JIMBHX

Keicax («ympaBiiHHS 32 BIIXUJICHHIMUY);

o 3a0e3meuyeHHs MPO30pOro ayAnuTy il KOPUCTYBadiB 4epe3 POJIbOBY MOJENb

JOCTYY.

ExcniepuMeHTanbHe JOCHIKEHHSI Ta OLIHKa €(EeKTHUBHOCTI, MPOBEICHI Yy
YETBEPTOMY PO3JILJI, MiITBEPIMIN BUCOKY MPAKTUYHY IIHHICTH pO3pOOKHU. Y X071
TECTyBaHHS 32 METOJOJIOTIEI0 «YOPHOI CKpUHBKH» moBeaeHo 100% TouHICTh
QITOPUTMYy MpU O0OpOOIIl KPUTUYHUX cleHapiiB. KinbkicHUN aHami3 YacoBUX

MOKAa3HUKIB BUSIBUB Bpa)kalodl pe3yJbTaTH: BIPOBAIKEHHS CHUCTEMHU J03BOJISIE



MPUCKOPUTU aHAJITUYHY OOpoOKy nmanux y 34,1 pasza. Yac, HEoOXimHMM st
peecTpaiiii, CKOpUHTY Ta (OpMyBaHHSI 3BITHOCTI 3a 3MiHY, CKOPOTHBCS 3 25 XBHJINH
(mpu pyuHomy w™meTomi) A0 44 cekyHa. Po3paxoBaHuii TOKa3HUK BiTHOCHOI
edekTUBHOCTI Ha piBHI 97% CBIAUUTH NMPO 3HAYHUN EKOHOMIYHUHN e(eKT, 110
JIOCATAETHCSL 32 PAXyHOK BHBUIBHEHHS JIIOJCBKOTO pecypcy Ta 3MEHIICHHS
WMOBIPHOCTI MOMUJIOK Yepe3 BTOMY IIEPCOHAITY.

[TopiBHSHHSA BUKOHAHOT pO3POOKH 13 BITYM3HSIHUMH Ta CBITOBUMH aHAJIOTaMU
JI0O3BOJIIE CTBEPJKYBaTH, IO MPOTOTUIl BIJAMOBIAAE CYYaCHUM TEHJCHIIISM
po3BuTky cuctem Predictive Policing. Xoda cuctemMa 1 € JOCTITHULIBKAM
IPOTOTUIIOM, ii apXITEKTypHA THYUKICTh JJO3BOJISIE B MAOYyTHROMY JIETKO 3aMIHUTH
JOKallbHy 0a3zy naHux Ha npomuciioBi pimeHHs (PostgreSQL, MongoDB) nus
MaciTabyBaHHs Ha piBeHb | 0JIOBHUX yNpaBIliHb.

OtpumaHi pe3yabTaTd WIOJ0 AaBTOMATH3alli KOHTEHT-aHajl3y HOTaTOK
MOXYTh OyTH BHUKOPUCTaHI sK 0a3a id MOJAIBIIMX JOCIIKEHb y cdepi
BUKOpUCTaHHA Ty4HOro iHtenekty (NLP) st ananizy onepatuBHoi iHGoOpMaIrii.
BBakaeTbcs 3a TOLIIbHE PEKOMEHAYBATH MaTepiajii poOOTH AJI BOPOBAKEHHS Y
HAaBUYAJBHUN TPOIEC YHIBEPCUTETY, 30KpeMa TPH BHKJIAJaHHI JUCIUIUIIH
«IIpaBooxoponHi iH(popmamiiiHl cuctemu» Ta «OcHOBH  1H(OpMAIIHHO-
aHATITHYHO1 T1SUTBHOCTIY.

[lepcniekTvBY MOJAIBINOI POOOTH BOAYAIOTHCS Y pO3MIUPEHHT (HYHKIIIOHATY
CUCTEMHU WUIAXOM 1HTerpauii 3 reoindopmauiinumu moxyismu (GIS) s
noOyZI0OBM TEIUIOBUX KapT 3JIOYMHHOCTI, a TAaKOXX BIPOBAHKCHHS 3aco0iB
O0iomeTpuyHOi ineHTUdIKali. OUIKy€eTbCA, 1110 BIPOBAKEHHS MOBHOMACIITAOHOT
Bepcii Takoi CUCTEMHU B JISUIbHICTh TepuTOpianbHuX miapo3ainis HITY no3BoauTs
CYTT€BO TIJIBUIIATA PIBEHb TPOMAJICHKOI OE3MEKH 3a paxyHOK IIBHIKOTO Ta

00’€KTUBHOTO aHAJII3y OMEPATUBHOI iH(POPMAIIii B peKUMI PEATBHOTO Yacy.
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JTOJATKH



HomaTok A
IMPOI'PAMHUHA MOJIYJIb BEB-OPIEHTOBAHOI
ABTOMATH30BAHOI CUCTEMM, SIKA 3ABE3IEYYE€ 3FIP,
CTPYKTYPYBAHHSA, ABTOMATHU30BAHY OLIHKY PU3UKIB TA
I'PA®IYHY BI3YAJUII3BALIIO PE3YJIBTATIB IIEPEBIPKU OB'EKTIB ¥
JISAJIBHOCTI HIAPO3AIJIIB HAIIIOHAJBHOI IMOJIIIIII.

path = require('path');
fs = require('fs');
sqlite3 = require('sqglite3").verbose();

dbPath = path.join(__dirname, ‘data’', 'app.db');

fs.mkdirSync(path.dirname(dbPath), { recursive: 1);
db = sqlite3.Database(dbPath);

init() {
db.serialize(() {
db.run("
CREATE TABLE IF NOT EXISTS users (
id INTEGER PRIMARY KEY AUTOINCREMENT,
login TEXT UNIQUE NOT NULL,
passwordHash TEXT NOT NULL,
displayName TEXT NOT NULL

)

db.run("

CREATE TABLE IF NOT EXISTS records (
id INTEGER PRIMARY KEY AUTOINCREMENT,
createdAt TEXT NOT NULL,
author TEXT NOT NULL,
fullName TEXT NOT NULL,
dob TEXT NOT NULL,
documentNumber TEXT NOT NULL,
phone TEXT NOT NULL,
sourceType TEXT NOT NULL,
status TEXT NOT NULL,
riskScore INTEGER NOT NULL,
notes TEXT




});

function seed() {
db.get('SELECT COUNT(*) as count FROM users', (err, row) => {
if (err) return console.error('DB seed error (users):', err);
if (row.count === @) {
const stmt = db.prepare('INSERT INTO users (login, passwordHash,
displayName) VALUES (?, ?, ?)');
stmt.run('admin', ‘admin123', 'AgmiHicTpaTop');
stmt.run('inspector', 'testl123', 'IHcnekTop');
stmt.finalize();
console.log( 'Seeded users');

}
})s

db.get('SELECT COUNT(*) as count FROM records', (err, row) => {
if (err) return console.error('DB seed error (records):', err);
if (row.count === 9) {
const now = new Date();
const samples = [

{ fullName: 'IBaHeHko IBaH IBaHoBM4Y', dob: '1985-03-12', documentNumber:
'AB123456', phone: '+380501112233', sourceType: 'ba3sa MBC', status: 'YucTto’,
notes: 'be3 3ayBaxeHb' },

{ fullName: 'MeTpeHko MeTpo MeTpoBu4', dob: '1990-07-21', documentNumber:
'CD9876543"', phone: '+380671234567', sourceType: 'Bigkputi gxepena', status:
'Mipo3pa’, notes: 'MoxnuBuin Gernk AOKYMEHTY' },

{ fullName: 'CupgopeHko Onbra MukonaiBHa', dob: '1978-11-05',
documentNumber: 'EF567890', phone: '+380931112233', sourceType: 'BHyTpiwHiW
peecTp', status: 'MoTpibHa nepeBipka', notes: 'lMepeBipuTn pgopaTkoBi mxepena' },

{ fullName: 'KoBaneHko Mapia CepriiBHa', dob: '1995-02-14"',
documentNumber: 'ZX12', phone: '0501234567', sourceType: 'Biakputi axepena',
status: 'Mipgo3pa'’, notes: 'po3wyk y perioHi' },

{ fullName: 'BoHpap AHgpii CTenaHoBu4', dob: '1982-09-30°',
documentNumber: 'GH1234567', phone: '+380671231231', sourceType: 'ba3a MBC',
status: 'YucTto', notes: "' },

{ fullName: 'MenbHuk OnekcaHap BonogumupoBu4y', dob: '1988-12-11",
documentNumber: 'PLO98765', phone: '+380991234567', sourceType: 'Bigkputi
oxepena', status: 'MoTpi6bHa nepeBipka', notes: 'deiik mipospa' },

{ fullName: 'TkayeHko CBiTnaHa WpiiBHa', dob: '1993-04-18°',
documentNumber: 'AA1234', phone: '+380501234500', sourceType: 'BHyTpiwHiK
peecTtp', status: 'YncTto', notes: '' },

{ fullName: 'lleB4yeHko Ha3ap OneroBu4', dob: '1987-06-09', documentNumber:
'QQ556677', phone: '+380931231231', sourceType: 'ba3a MBC', status: 'lMigospa’,
notes: 'nigpobka AokymeHTiB' },

{ fullName: '[aHuniwk borpaH OnekcinoBuy', dob: '1999-01-23°',
documentNumber: 'RT778899', phone: '380931231231', sourceType: 'BigkpuTi
oxepena', status: 'lMoTpibHa nepeBipka', notes: 'lMepeBipuTu nacnopt' },




{ fullName: '/inceHko KaTepuHa AHgpiiBHa', dob: '1991-10-02°',
documentNumber: 'YU445566', phone: '+380501231111', sourceType: 'BHyTpiwHiW
peecTtp', status: 'YucTto', notes: '' }
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const insert = db.prepare(”
INSERT INTO records (createdAt, author, fullName, dob, documentNumber,
phone, sourceType, status, riskScore, notes)
VALUES (2, 2, 2?2, 2, 2?2, 2?2, ?, 2, ?, ?)

")

samples.forEach((rec, idx) => {
const createdAt = new Date(now.getTime() - idx * 86400000).toISOString();
const riskScore = calculateRiskScore(rec);
insert.run(
createdAt,
idx % 2 === @ ? 'AgmiHicTpaTtop' : 'IHcnekTop',
rec.fullName,
rec.dob,
rec.documentNumber,
rec.phone,
rec.sourceType,
rec.status,
riskScore,
rec.notes
)
1)
insert.finalize();
console.log('Seeded records');

function calculateRiskScore(data) {
let score = 0;
if (!data.documentNumber || data.documentNumber.length < 8) score +=
if (!data.phone || !data.phone.startsWith('+380')) score += 10;
if (data.status === 'ligo3pa') score += 40;
if (data.status === 'MlMoTpibHa nepeBipka') score += 20;

const words = ['deik', 'nigpobka’, 'po3wyk’];
const notes = (data.notes || '').toLowerCase();
if (words.some(w => notes.includes(w))) score += 30;

if (score > 100) score = 100;
if (score < @) score = 0;
return score;

module.exports = { db, init, calculateRiskScore };




const express = require('express');
const { db } = require('../db");
const { authMiddleware } = require('../auth');

const router = express.Router();

router.get('/summary', authMiddleware, (req, res) => {
const { range = 'today' } = req.query;
let fromDate = null;
const today = new Date();

if (range === 'today') {
fromDate = new Date(today.getFullYear(), today.getMonth(), today.getDate());
else if (range === '7d') {
fromDate = new Date(today.getTime() - 7 * 86400000);
else if (range === '30d') {
fromDate = new Date(today.getTime() - 30 * 86400000);

const fromIso = fromDate ? fromDate.toISOString() : null;

const params = [];

const dateFilter = fromIso ? ‘WHERE datetime(createdAt) >= datetime(?)'
if (fromIso) params.push(fromIso);

db.all(

SELECT status, COUNT(*) as count
FROM records
${dateFilter}
GROUP BY status
params,
(err, statusRows) => {
if (err) return res.status(500).json({ message: 'Momunka BA' });

db.get(
“SELECT COUNT(*) as total FROM records ${dateFilter}",
params,
(err2, totalRow) => {
if (err2) return res.status(500).json({ message: 'lMomunka BA' });

db.all(
“SELECT * FROM records ${dateFilter} ORDER BY riskScore DESC LIMIT

params,
(err3, topRows) => {
if (err3) return res.status(500).json({ message: 'lMomunka BA" });
res.json({
total: totalRow.total,




statusDistribution: statusRows,
topRisk: topRows
})s
}
)
}
)
}
)
1)

module.exports = router;

const express = require('express');
const { db, calculateRiskScore } = require('../db");
const { authMiddleware } = require('../auth');

const router = express.Router();

router.get('/"', authMiddleware, (req, res) => {

const { search = '', status = "', from = "', page = 1, pageSize
= req.query;

const where = [];

const params = [];

if (search) {
where.push('(fullName LIKE ? OR documentNumber LIKE ? OR phone LIKE ?)');
const s = “%${search}% ;
params.push(s, s, s);

}

if (status) {
where.push('status = ?');
params.push(status);

¥

if (from) {
where.push('date(createdAt) >= date(?)');
params.push(from) ;

}

if (to) {
where.push('date(createdAt) <= date(?)');
params.push(to);

}

const whereClause = where.length ? "WHERE ${where.join(' AND ')}
const limit = Number(pageSize) || 10;
const offset = ((Number(page) || 1) - 1) * limit;

db.all( SELECT COUNT(*) as total FROM records ${whereClause} , params, (err,
countRows) => {




if (err) return res.status(500).json({ message: 'lMomunka BA"' });
const total = countRows[@].total;
db.all(
"SELECT * FROM records ${whereClause} ORDER BY datetime(createdAt) DESC
LIMIT ? OFFSET ?°,
[...params, limit, offset],
(err2, rows) => {
if (err2) return res.status(500).json({ message: 'lMomunka BA' });
res.json({ data: rows, total });

}
)s
})s
})s

router.post('/", authMiddleware, (req, res) => {
const data = req.body;
if (!data.fullName || !data.dob || !data.documentNumber || !data.phone ||
ldata.sourceType || !data.status) {
return res.status(400).json({ message: '3anoBHiTb 060B’fA3koBi mona' });

}

const riskScore = calculateRiskScore(data);
const createdAt = new Date().toISOString();
const author = req.user?.displayName || 'Hesigomo';

db.run(

INSERT INTO records (createdAt, author, fullName, dob, documentNumber,
sourceType, status, riskScore, notes)
VALUES (?, 2?2, 2?2, 2, 2, 2, ?, ?, ?, ?)

J

[
createdAt,

author,
data.fullName,
data.dob,
data.documentNumber,
data.phone,
data.sourceType,
data.status,
riskScore,
data.notes || ''
])
function (err) {
if (err) return res.status(500).json({ message: 'lMomunka BA' });
res.json({ id: this.lastID, riskScore });
}
)
});




router.get('/:id', authMiddleware, (req, res) => {
db.get('SELECT * FROM records WHERE id = ?', [req.params.id], (err, row) => {
if (err) return res.status(500).json({ message: 'lMomunka BA"' });
if (!row) return res.status(404).json({ message: 'He 3HailgeHo' });
res.json(row);

1)

1)

router.put('/:id', authMiddleware, (req, res) => {
const { status, notes } = req.body;
db.get('SELECT * FROM records WHERE id = ?', [req.params.id], (err, record) =>
{
if (err) return res.status(500).json({ message: 'lMomunka BA"' });
if (!record) return res.status(404).json({ message: 'He 3HailgeHo' });

const updated = { ...record, status: status || record.status, notes: notes ??
record.notes };
const riskScore = calculateRiskScore(updated);

db.run(

UPDATE records

SET status ?, notes = ?, riskScore = ?

WHERE id = ?

[updated.status, updated.notes, riskScore, req.params.id],
(err2) => {
if (err2) return res.status(500).json({ message: 'Momunka BA' });
res.json({ message: 'OHoBneHo', riskScore });
}
)s
})s
1)

module.exports = router;
const API URL = '/api';

function authHeader() {
const token = localStorage.getItem('token');
return token ? { Authorization: “Bearer ${token}"

}

export async function login(login, password) {
const res = await fetch( ${API_URL}/auth/login , {
method: 'POST',
headers: { 'Content-Type': 'application/json' },




body: JSON.stringify({ login, password })
})s
if (!res.ok) throw new Error('HeBipHi paHi ans Bxoay');
return res.json();

}

export async function getMe() {
const res = await fetch( ${API_URL}/me , { headers: { ...authHeader() } });
if (!res.ok) throw new Error('lMomunka aBTopu3auii');
return res.json();

}

export async function fetchRecords(params = {}) {
const query = new URLSearchParams(params).toString();
const res = await fetch( ${API_URL}/records?${query} , {
headers: { ...authHeader() }
1)
if (!res.ok) throw new Error('MomMunka 3aBaHTaXeHHA');
return res.json();

export async function createRecord(data) {

const res = await fetch( ${API_URL}/records , {
method: 'POST',
headers: { 'Content-Type': 'application/json', ...authHeader() },
body: JSON.stringify(data)

1)

if (!res.ok) throw new Error('He Bganoca cTBopuUTM');

return res.json();

}

export async function fetchRecord(id) {

const res = await fetch(  ${API _URL}/records/${id} , { headers: {
...authHeader() } });

if (!'res.ok) throw new Error('He 3HaigeHo');

return res.json();

}

export async function updateRecord(id, data) {

const res = await fetch( ${API_URL}/records/${id} , {
method: 'PUT',
headers: { 'Content-Type': 'application/json', ...authHeader() },
body: JSON.stringify(data)

1)

if (!res.ok) throw new Error('He Bmanoca oHoBUTU');

return res.json();

}

export async function fetchSummary(range = 'today') {
const res = await fetch( " ${API URL}/analytics/summary?range=${range} , {




headers: { ...authHeader() }
1)
if (!res.ok) throw new Error('He Bpanoca 3aBaHTaXMTWU aHaniTuky');
return res.json();

}

import { useEffect, useState } from 'react’;
import { Bar } from 'react-chartjs-2';
import {

Chart as Chartls,

CategoryScale,

LinearScale,

BarElement,

Title,

Tooltip,

Legend
} from 'chart.js';
import { fetchSummary } from '../api';
import StatusBadge from '../components/StatusBadge';

ChartJS.register(CategoryScale, LinearScale, BarElement, Title, Tooltip, Legend);

const ranges = [
{ key: 'today', label: 'CborogHi' },
{ key: '7d", label: '7 pgHiB' },
{ key: "30d', label: '30 gHiB' }

1;

function Dashboard() {

const [range, setRange] = useState('today');

const [data, setData] = useState({ total: @, statusDistribution: [], topRisk:
[131);

const [loading, setLoading] = useState(false);

const load = async () => {
setLoading(true);
try {
const res = await fetchSummary(range);
setData(res);
catch (e) {
console.error(e);
} finally {
setLoading(false);

}
};

useEffect(() => {
load();

}» [range]);




chartData =
labels: data.statusDistribution.map((s) s.status),
datasets: [
{
label: 'KinbkicTtb',
data: data.statusDistribution.map((s) s.count),
backgroundColor: ['#2e7d32', '#c62828"', '#f9a825']
}
]
}s

return (

className="flex-between"

Jawbopna
className="btn-group"

ranges.map((r) (

key={r.key
className={range === r.key ? 'btn primary’
onClick={() setRange(r.key)

r.label

className="grid"
className="card"
KinbkicTb nepeBipok
className="big-number">{loading ? '...' : data.total

className="card"
Po3nogin 3a cTtaTycamu

style={{ height: 260 }
Bar data={chartData

className="card"
Ton-5 pusnkoBux




data.topRisk.map((r)
key={r.id
r.fullName
className="badge dark">{r.riskScore
StatusBadge status={r.status

)
data.topRisk.length === 0 && (

colSpan="3">Hemae paHux

export default Dashboard;

import { useState } from ‘react’;
import { useNavigate } from 'react-router-dom’;
import { createRecord } from '../api';

sourceTypes = [ 'ba3a MBC', 'BigkpuTi pxepena', 'BHyTpiwHin peectp'];
statuses = ['YucTo', 'Mipgo3pa‘’, 'MoTpibHa nepeBipka'];

RecordForm() {
[form, setForm] = useState({
fullName: "',
dob: "',
documentNumber: "',
phone: "',
sourceType: sourceTypes[0],
status: statuses[0],
notes: ''
1)
[error, setError] = useState('');
[success, setSuccess] = useState('');
navigate = useNavigate();

submit = )
e.preventDefault();
setError('"');
setSuccess('");
try {
await createRecord(form);
setSuccess('CTBOpeHO ycniwHo');




setTimeout (() navigate('/records'), 500);
} catch (err) {
setError(err.message || 'Momunka cTBOpeHHA');

}
}s

return (
className="card"
HoBa nepeBipka
className="form grid-2" onSubmit={submit

Nnib
required value={form.fullName} onChange={(e) setForm({
...form, fullName: e.target.value })

JlaTa HapomXeHHA
type="date" required value={form.dob} onChange={(e) setForm({
...form, dob: e.target.value })

Homep HOOKyMeHTa

required
value={form.documentNumber
onChange={(e) setForm({ ...form, documentNumber: e.target.value

TenedoH
required value={form.phone} onChange={(e) setForm({ ...form,
phone: e.target.value })

Ixepeno
value={form.sourceType} onChange={(e) setForm({ ...form,
sourceType: e.target.value })
sourceTypes.map((s) (
key={s} value={s

)

CtaTyc
value={form.status} onChange={(e) setForm({ ...form, status:
e.target.value })
statuses.map((s) (
key={s} value=

))




className="full"
HoTaTkm

value={form.notes} onChange={(e) setForm({ ...form, notes:

e.target.value })

error && className="error full">{error
success && className="success full">{success
className="full"
className="btn primary" type="submit">36eperTtu

export default RecordForm;

"name": "police-verification-project”,
"version": "1.0.0",
"private": )
"description": "CTyneHTCbKWIN AWMJOMHUK MPOEKT: CUCTEMA AHANITUKKU Ta nepeBipku
iHdopmauii (Node/Express + React + SQLite).",
"scripts": {
"dev": "concurrently \"cd server && npm run dev\" \"cd client && npm run
dev\"",
"install:all": "cd server && npm install & cd ../client & & npm install"
})
"devDependencies": {
"concurrently": "~8.2.2"




