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AHOTAIUS

IIJIEBAK K. ATomMaTu3oBaHa CHCTEMa BEJICHHS pPEECTpy 3a0e3rnedeHHs
IPABOOXOPOHHUX MIAPO3ALTIB. — Pykomuc.

JlocmpkeHHss Ha  37100yTTS  OCBITHBOIO  CTYIIGHsS  «O0akajaBp» 3a
cremianpHicTIO 126 «IHopMmariiini cuctremMu Ta TeXHOJOTi». — JIbBIBCHKUM
Jiep’KaBHUHM yHIBepcUTET BHYTpilHIX cripaB, MBC Ykpainu, JIsBiB, 2026. B naniit
poOOTI MPOBEAECHO MPOEKTYBaHHS Ta MPOrPaMHy peaii3allild aBTOMAaTHU30BaHOI
CUCTEMU BEACHHS peecTpy 3abe3neuenns 1 miapo3auis ['YHIL B xoai po3poOku
OyJ0 TMPOBENECHO aHaji3 MPOIECIB MaTepladbHO-TEXHIYHOTO 3a0e3MeyYeHHs Ta
OOIpYHTOBAaHO HEOOXIAHICTH HU(POBi3allli 00JiKy. Bylio po3riasHyTO apXiTeKTypy
cuctemu «LOGISTICS CORE v3.5», npuHuunu no0yA0BH KIIIEHTCbKOI YACTHHU Ha
6a31 SPA-texHoisoriii, a TakoX AOCTIIPKEHO MaTeMaTU4YHI METOIU PO3PAXYHKY
IHTETrpaJIbHOTO TIOKa3HUKA O0ETOTOBHOCTI MiAPO3/11iB. B HacTynmHOMY po3/iii Oyino
NPOBEICHO  NPOEKTYBaHHS  1HTep(deiciB  KOpHCTyBaya 3  IHTErpaui€ro
reoindopmariitnoro moayis Leaflet Ta anamitinunux 3aco6iB Bizyamizaiii Chart.js.
B ocranHbomy po3aini Oysi0 ONMHMCAaHO Pe3yJbTaTH TECTYBaHHS Mpare3gaTHOCTI
CHUCTEMH Ta OLIHKY 1i HIBUAKOII.

KirouoBi cjioBa: aBTOMaTH30BaHA CHUCTEMa, peecTp 3a0e3nedeHHs,
norictuka ['YHII, SPA-apxitektypa, JavaScript, reoiHpopmariiiHi CcHUCTEMH,
Leaflet.js, iHTerpaibHMif MOKa3HUK TOTOBHOCTI, Bi3yasi3allis JaHUX, 1HPOpMaIliiHi

TEXHOJIOTII B MOJII].

Automated system for maintaining the supply register of law enforcement units. —

Research on the bachelor’s degree in specialty 126 «Information systems and

technologies». — Lviv State University of Internal Affairs, MIA of Ukraine, Lviv,
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BCTYII

OOrpyHTYBaHHSI aKTYaJbLHOCTI TeMH docaigxenHs. Ha cyuyacHomy erami
PO3BUTKY JAEp>KaBHOIO YIpaBliHHS IUdpoBa TpaHchopmalliss MpaBOOXOPOHHOTO
CEKTOPY € OJHUM 13 MPIOPUTETHUX HAMPSMIB MiJBUIICHHS HAIlOHAJIHHOI OE3MeKH.
EdexTuBHICT (QYyHKIIOHYBAHHS MIIPO3AUTIB 0€3M0CEePEIHBO 3aJICKUTD BiJl SIKOCTI
JOTICTUYHOTO CYIPOBOAY Ta OIMEPAaTHBHOCTI JOCTYIy 10 JaHUX MPO CTaH ix
3a0e3nedeHHs. [Ipore icHyro4l MiAXoaW A0 BEIACHHS PEECTPIB MaTepiaibHUX
IIHHOCTEH YacTO XapaKTepU3yIOTbCS HU3BKUM pIBHEM aBTOMAaTH3alli, IO
NPU3BOJUTH 10 AyOIt0BaHHS 1H(QOpMallli, BAHUKHEHHS TIOMUJIOK IIpU (hopMyBaHHI1
3BITHOCTI Ta 3aTPUMOK VY TPUWHATTI YOPaBIIHCBKUX pilieHb. B yMoBax
HEOOX1IHOCTI IIBUJKOTO pearyBaHHsS Ha BUKJIMKA O€3MEKOBOTO XapakTepy,
BIJICYTHICTh €JIMHOI aBTOMAaTU30BaHOI CUCTEMHU OOJIIKY 030pO€EHHS, CIe13aco0iB Ta
MailiHa cTae KpUTUYHUM Oap’epoM. Takum uuMHOM, po3poOKa aBTOMATHU30BAHOT
CUCTEMHU BEJICHHA pEeeCTpy 3a0e3MeyeHHs MPAaBOOXOPOHHUX MIAPO3AUIIB €
aKTyaJbHUM 3aBJIaHHSIM, CIPSIMOBAHMM Ha CTBOPEHHS IPO30pOro LHU(PPOBOTO
CEpEelIOBUIIA, ONITUMI3alliI0 PECYPCHOTO OOJIIKY Ta MOCUJICHHS KOHTPOIIIO 32 PyXOM
akTUBIB. JliSUTBHICTH MIAPO3AUIIB MO0 MaTeplabHO-TEXHIYHOTO 3a0e3MedyeHHs
CYBOPO DPETJIaMEHTYEThCSI YNHHUM 3aKOHOJIABCTBOM, 30KpeMa 3aKOHOM YKpaiHW
«IIpo HamionansHy nosmimito» [1] Ta HopMaruBHuMH akTamu KaGinety MiHicTpiB
VYkpainu [2]

AHani3 ocTaHHIX JociiypkeHb 1 myosmikamii. [IpoGiematuka mnoOynoBu
1H(pOpMAaIITHUX CUCTEM CIELIAIbHOTO MPU3HAYEHHS Ta aBTOMAaTHU3allli PEECTPIB €
OpeIMeTOM TPUCKIMUIMBOI yBarm OaraThOX HayKoBLIB. TeopeTuuHi 3acaau
po3poOKu  BimoMuux ©0a3 gaHUX Ta UUQPOBI3AIT JIOTICTUYHUX IPOIECIB
JTOCHKyBayn Taki daxisii, sk B. B. biptokos, O. JI. Josraus, B. C. [lumbantok ta
1HOI. 3arajibHi NHUTaHHS MPOEKTYBAaHHSA CKIATHUX apXiTeKTyp MIPOrpaMHOTO

3a0€3IeUeHHs] Ta PEAIIMHUX MOJEJeH JaHUX BHUCBITICHI Yy (QyHIaMEHTaTIbHHUX



npasgx K. Jleiita ta I'. byua. BomHouac, He3Baxawouu Ha 3HA4YHUN oO0cCAr
HampaitoBanb y chept ERP-cucrem Ta ckiaachbkoro oOJiKy, acleKTH CTBOPEHHS
CHeIali30BaHUX PEECTPIB MAJsl MPABOOXOPOHHUX OpPraHiB, Kl O MOEIHYBaIH
BUMOTHU JI0 KOH(IIEHIINHOCTI, 1€papXIYHOCTI CTPYKTYpPH Ta CHEHU(BIYHUX HOPM
TabeIbHOI HaNIeKHOCTI, 3AJIUIIAIOTHCS BIAKPUTUMU JJIS MOAAIBIINX PO3POOOK.
Meta mocmiKEHHS TIOJISITae y pO3B’ sI3aHHI MPUKIIATHOT 3a/1a91 aBTOMATH3AITi i
00JIIKy MaTepialibHUX [IHHOCTEN MPaBOOXOPOHHUX OPTaHiB MUISIXOM MPOEKTYBaHHS
Ta TpPOrpaMHOi peami3aiii aBTOMATH30BAHOI CHUCTEMH BEACHHA PEECTPY
3a0e3MeyeHHs.
3aBaaHHS AOCIIIKESHHS:

1. Jocmigutu  Oi3HEC-TIpOIlECM Ta  HOPMATUBHO-NIPABOBI  3acaju
JIOTICTUYHOTO 3a0e3MeUeHHs MPAaBOOXOPOHHUX MiAPO3ILIIIB.

2. BuxoHaTu MOPIBHSJIBHUN aHATI3 HASIBHUX 1H(QOPMALIHUX TEXHOIOTH
BEJICHHS PEECTPIB MaTepiajbHUX aKTUBIB.

3.  CdopmyBatu nepenmik QyHKIIIOHAIBHUX Ta HEPYHKIIOHATHHIUX BUMOT
JI0 aBTOMATHU30BAHOI CUCTEMU.

4. BwusHauutH  KpuTepii €(PEKTHUBHOCTI Ta  TOKAa3HHKH  SKOCTI
GyHKIIOHYBaHHS PO3POOIIOBAHOTO MTPOTPAMHOTO MPOIYKTY.

5. CmopoektyBaTu 1H(OJIOTIYHY CTPYKTypy ©0a3uW HaHHX peecTpy 13
3a0€3MEeUYCHHSIM ITUTICHOCTI Ta HECYTEPEYHOCT] BIJOMOCTEH.

6. Po3pobutu anropuTMH aBTOMATU30BAHOTO OOJIKY, TaOemizalii Ta
re’epaiiii ornepaTuBHOT 3BITHOCTI.

7. TloGynyBatu xomriekc UML-naiarpam asist MoietoBaHHS apXiTEKTypH
Ta CLEHAapIiB B3a€MO/I1i KOPUCTYBAYiB 13 CUCTEMOIO.

8. 3miificHUTH TporpaMHy peani3alil0 OCHOBHHUX MOJIYJIB CHCTEMHU
BEJICHHSI PEECTPY.

9. 3ampomoHyBaTH Ta peani3yBaTH MeXaHI3MHU 3aXHUCTy iH(popmarlli Ta

PO3MEKYBAHHS IIPaB TOCTYILY.



10. IIpomectu TecTyBaHHS PO3POOJICHOI CHCTEMH Ta TMpOaHATI3yBaTH
OTpUMaHI Pe3yJIbTATH.

O6’ext mocmimkenns. [Iporec iH(OpMaIIiHO-aHATITHYHOTO CYMIPOBOIY
JIOTICTUYHOI IISUTBHOCTI Ta 00JIIKY pecypciB Y TPaBOOXOPOHHUX I1IPO3/1IaxX.

[Ipeamer mocnixeHHs. MeTou, allrOpUTMU MIPOEKTYBAHHS Ta MPOrpaMHI
IHCTPYMEHTH peajizallii aBTOMaTH30BaHOI CHCTEMHU BEICHHS PEECTPY 3a0e3MeueHHs
MIPaABOOXOPOHHUX IM1IPO3LTIB.

Metoau nocnimxenns. [ po3B’s3aHHs TOCTABIEHUX 3aBJaHb BUKOPHCTAHO
amapar CUCTEMHOT0 aHaJli3y JIJIsl IEKOMITO3HIIIT MpeMeTHO1 00J1acTi; METOA0JIOTIIO
00’ €KTHO-OPIEHTOBAHOTO aHAJ3y Ta MIPOEKTYBAHHS MPH MOOYI0B1 MOJIETi CUCTEMH,
TEOpI0 pesliiiHuX 0a3 maHux npu (HOpMYBaHHI CTPYKTYPH PEECTPY; METOIU
emmipu4yHoro tectyBanHs [13 mis mepeBipku BiAMOBIIHOCTI PO3POOKH TEXHIYHUM
BUMOTaM.

[npopmaiiss mpo mnpakTHuHe 3HA4YeHHS pPoOoTH. IIpakTMyHa IIHHICTH
pE3YNbTATIB MOJIATAE Y CTBOPEHHI MPaIe3aTHOrO MPOTPAMHOTO THCTPYMEHTApIto,
SKUU JO3BOJISIE aBTOMATU3YBATU PYTUHHI ONEpallii 3 BEJEHHS PEECTPIB, IPUCKOPUTHU
poliec MPOBEJICHHS 1HBEHTapH3allli Ta 3a0€3MeUnT KEPIBHUIITBO TOCTOBIPHUMH
JTAHUMHU TPO CTaH 3a0e3MeueHHs y peaabHoMy Yaci. OkpeMi TEOpEeTUYHI1 MOJI0KEHHS
Ta aJTOPUTMIYHI PIIIEHHS MOKYTh OYTH BUKOPHCTAHI MPU MOJEPHI3aLlli ICHYIOUHX
B1JIOMYMX 1HPOPMAIIHHUX CUCTEM.

Crpykrypa Ta 06csr podbotu. KpamidikariiiHa poOoTa CKIaIaeThCA 31 BCTYITY,
TPHOX PO3ALTIB OCHOBHOI YaCTWHU, BUCHOBKIB, CITUCKY BHUKOPHCTAHHUX JIKEPET Ta
JO/IaTKiB. 3araJibHUii OOCAT TOSICHIOBAJIBHOI 3alMCKH CTAHOBUTH 81 CTOpPIHKY,

poboTa MICTUTH 35 PUCYHKIB Ta 5 TaOIUIIb.



PO3/ILI 1

AHAJII3 IPEJMETHOI OBJIACTI TA OBIPYHTYBAHHS PO3POBKH
CUCTEMH

HAJIi3 MpoLeciB MaTepiaibHO-TeXHIYHOT0 3a0e3MeyeHHs] IPABOOXOPOHHUX
MiAPO3aiJiiB K 00’ €KTAa aBTOMATH3 A1

[Ipotiec matepianbHO-TeXHIYHOTO 3a0e3neueHHs (MT3) y nmpaBooXOopoOHHUX
CTPYKTYpax sIBJIsIE COOOI0 CKJIAJIHY OaraTopiBHEBY CUCTEMY JIOTICTUUHUX OTIEpallii,
CIpsIMOBaHUX Ha Oe3nepebiiiHe MocTavyaHHs MiAPO3A1IIB HEOOX1THUMU PECYPCAMMU:
BiJl JOPMEHOTO OJIATY Ta 3aC001B IHAMBIAYATBEHOTO 3aXHUCTY JI0 MaIbHO-MACTHIHBHUX
MatepianiB, 030pO€HHS Ta creuianbHol TexHIKU. Crnenudika 1€l mpeaMeTHOl
o0JacTi mojsirae y CyBOpPiM perjiiamMeHTarlii KO>KHOro eTaly pyxy MaifHa, IIo
3YMOBJICHO HEOOXIJTHICTIO 3a0€3MEeUYCeHHS BUCOKOI OOETOTOBHOCTI Ta MIJA3BITHOCTI
BUKOPHCTAHHS JIeP’KaBHUX PECYPCIB.

Jlns metanbHOTO aHaM3y 00’ €KTa aBTOMATH3aIIl1 TOIIJIBHO BUIIJIUTA OCHOBHI
CTaii >KUTTEBOTO IIUKITY 3a0€3MEeUeHHS, K1 MOTpeOyIoTh (P poBoi TpaHchopMaliii:

1. [InanyBanHs Ta GopmyBaHHs noTped. Ha mipomy erami BiiOyBaeThCs
301p Ta y3arajabHEHHS 3aBOK BiJl CTPYKTYPHHUX MiAPO3/1iB. ['0JI0BHOIO CKIaHICTIO
TYT € BpaxyBaHHS TaK 3BaHUX «HOPM HAJICKHOCTI» — HOPMATUBHO BCTAaHOBJICHUX
MepeikiB MaiHa, 1Mo Mae OyTH BUIaHE KOHKPETHIM KaTeropii MpailiBHUKIB Ha
BU3HAYCHUN TEepMiH. Y HEABTOMATH30BAHOMY CEPEJOBHINI I TMpOIec
CYIIPOBOKYETHCS 3HAYHUMH YaCOBHUMHM BUTPATaMH Ha 3BipKY (DaKTHYIHOI HASIBHOCTI
13 3aTBEPPKCHUMHU IITaTaMHU.

2. [IpuitmanHs Ta onmpuOyTKyBaHHS MareplaibHUX LiHHOCTeH. KoxkHa
OJIMHUIIS MaiHa, MO0 HAAXOAUTh Ha OajmaHc, Mae OyTH HaJEKHUM UYHHOM
3apeecTpoBaHa 13 MPHUCBOEHHSM I1HBEHTAapHUX a00 HOMEHKJIATypHUX HOMEPIB.

[IpobGiiema monsirae y BedUKoMy oO0Cs31 aTpUOYTUBHUX JaHUX (JaTa BHUITYCKY,



TEXHIYH1 XapaKTEPUCTUKH, TEPMIH MPUIATHOCTI), K1 P PYYHOMY BBEACHHI YaCTO
CTalOTh JHKEPEIOM MOMUIIOK.

3. Posmonin Ta excrutyaramis. lle HaiOinbIn AuHaMIYHUM eTar, IO
BKJIIOYA€ BUJA4y MailHa KOHKpETHUM ocobam abo migpo3ainaMm. TyT BHUHHKae
notpeda y BeJEeHHI NEPCOHATBHUX KapTOK OOJIIKY Ta KOHTPOJI 3a TepMiIHAMHU
eKcrutyaTallii. BiacyTHicTh aBTOMaTH3aIlli TPU3BOJIUTE 10 TOTO, 110 iH(OpMaIlis
PO 3aKpIIJICHHS MaiiHa 3a MPal[iBHUKOM MOKe OyTH HEaKTyalbHOO, 1110 CTBOPIOE
PHU3MKH NPHU 3BUIBHEHH1 a00 poTallii 0cOO0BOI0O CKIIAy.

4, [HBeHTapu3alisi Ta MOHITOPUHT CTaHy. [paauIliiHi MeTOAH
IIPOBE/ICHHSI IHBEHTapuU3allii nependavyaoTs Pi3uuHy NepeBipKy HAIBHOCTI OJUHUIIb
MaliHa Ta 3BIPKY 3 NallepOBUMU BIAOMOCTAMH. Lle HaliO1bII TPy IOMICTKHIA TPOLIEC,
Jie «IIOACHKUM (aKTOp» Mae BHUPIMIATbHUIN BIUIMB Ha JOCTOBIPHICTH (DIHATLHOTO
3BITY.

S. Cnucanss Ta ytuiizauis. BuBeneHHs aKTHBIB 3 €KCILUTyaTallii MiCs
3aBEpILCHHS TEPMIHY 1X MPUAATHOCTI 200 Yepe3 HENPUAATHICTh 10 MOAAIBIIOTO
BUKOPHUCTAaHHSA. ABTOMAaTH3allisl IbOTO €Taly J03BOJISE aBTOMATUYHO T€HEPYBaTH
aKTH CIMCAHHS HAa OCHOBI HAKOMMUYEHUX JaHUX MPO 3HOC.

AHall3 MOTOYHOI  CHTYyalii CBITYUTH, MPO  HASBHICTh  3HAYHHUX
«(QYHKIIOHATBHUX PO3PUBIBY» y TPAAUIIHHUX METOAAX BEJEHHS PEECTPIB. 30KpeEMa,
BUKOPUCTAHHS PO3PI3HEHUX EJIEKTPOHHUX TaOJMUIlb HE J03BOJISIE 3a0€3MEYUTH
HUTICHICTh JaHuX: 3MiHa iHdopMalii B oaHoMmy ¢dailli He BIIOOpaKAETHC
aBTOMATUYHO B IHINMUX 3BITHUX (opMax. KpiMm Toro, BiICYTHICTH pO3MEKYBaHHS
opaB JOCTYIy B 3arajbHUX TaOJMLAX CTBOPIOE 3arpo3y HECAHKLIOHOBAHOI
Mou(diKallii 3armciB.

3 Moy CUCTEMHOTO aHamizy, nporecu MT3 € igearbHUM 00’ €KTOM ISt
aBTOMaTH3allli, OCKIJIbKM BOHU 0a3ylOThCSl Ha YITKO BHU3HAYEHUX aJITOPUTMAX,
MalTh CTPYKTYpPOBaHI BXIJHI JaHI Ta BUMAararOTh BHUCOKOi TOYHOCTI BMXIJHHX
pe3ynbTaTiB. BrHpoBagKeHHs aBTOMAaTHU30BAHOI CHUCTEMHU BEACHHS PEECTPY

JO3BOJIUTH TpaHC(I)OpMYBaTI/I I_Ii mpoueCu 3 MMaCHMBHOI'O HAKOIMMYCHHA IMAIICPOBHX



3BITIB y aKTHUBHY CUCTEMY MIATPUMKH MPUNHHATTS PIllICHb, 1€ KEPIBHUIITBO B OY/Ib-
SKU MOMEHT MOXK€ OTpPUMATH BHYCPHHY iH(OpMAII0 NP0 PECypCHUil CTaH
HiAPO3ALTY.

TakuMm ymHOM, aBTOMATHU3allisd PEECTpy 3a0e3MeUeHHS HE JIUIIE CIPOIIYE
PYTHHHI OIepallii JOTiCTiB, a ¥ cTBOproe GyHAAMEHT g oOy0BH MPO30pOi Ta

3axXUIIeHOT 1HPOPMAIIHHOT CTPYKTYPH NMPABOOXOPOHHUX OPraHiB.

rJIs1] TA KPUTHYHUH aHAJI3 iCHYIOYHX METOAIB Ta 3ac00iB BeIeHHS PEeECTpiB
3a0e3ne4eHHs

Ha choroaniniHiii AeHb y IpaKTUYHIN AisUIBHOCTI PABOOXOPOHHUX CTPYKTYP
CKJIaJlacs CHUTYyallis, 3a AKOI OOJIK MaTepiaibHUX I[IHHOCTEeH 3M1MCHIOETHCS 3a
JIOTIOMOT0I0  KOMOIHAIll TpaJMLiiHUX NanepoBUX METOMIB Ta PO3PIZHEHHUX
OpOrpaMHUX MPOAYKTIB  3arajpbHOro mnpu3HayeHHs. Jlnsg  oOrpyHTyBaHHS
HEOOX1THOCTI PO3pOOKH CHeliali30BaHOT aBTOMATU30BAHOI CUCTEMH IPOBEIEMO
MOPIBHSUIPHUIM aHaJli3 OCHOBHHUX IIJIXOJIB, III0 BUKOPHUCTOBYIOTHCS JIJISI BEIACHHS
MOAIOHUX PEECTPIB.

[lepmmm 1 HalOLIBII PO3NOBCIOKEHUM METOJIOM € MarepOBO-KYPHAIbHHIMA
00JIIK, 3AaCHOBAaHUH Ha BUKOPUCTAHH1 KHUT CKJIAJChKOT0 00Ky, KApTOK TaOEIHLHOTO
MaiiHa Ta 1HBEHTapu3aUliHuX onuciB. OCHOBHUMHU HEAOJIKAMH LIOTO METOAY €
KPUTUYHO HU3bKAa MIBUJIKICTh TOMIYKY 1HoOpMaIli, BHCOKa WMOBIPHICTh
nyOnioBaHHS JaHUX Ta TIOBHA  BIJACYTHICTh MEXaHI3MIB  3axXHCTy BiJ
HECaHKI[I0HOBaHO1 Mo iudiKaIlii 3amuciB.

Jpyrum miaxXoAoM € BUKOPUCTaHHS YHIBEPCAIbHUX OQICHUX ITaKETIB
(3oxkpema MS Excel). He3Baxxatounm Ha MOKIIMBICTb 3aCTOCYBaHHS (HOPMYJI, TAaKHU
METO/I He 3a0e3meuye 6araToKOpUCTYBAIBKOTO JOCTYITY 3 PO3MEKYBAaHHSIM TPaB Ta
HE TapaHTye€ IITICHOCTI JaHMX TpHU BemuKuX obcsrax 3amuciB. Kpim Toro,
CJIEKTPOHHI TaONMIll HE JO3BOJISIIOTH aBTOMATU3yBaTW cHelu(diuHi MpolecH
«rabenizaiii»-3BIpKi HAasBHOTO MaifHa 3 HOpMaMH HaJEKHOCTI BIAMOBITHO [0

rmocanu.



Jl5is HA0YHOTO B110OpaXeHHS (PYHKITIOHATBHUX PO3PUBIB ICHYIOUHX 3aC0O01B

chopMOBaHO TOPiBHIIbHY Ta0uIro 1.1.

Tabnuys 1.1
[TopiBHsibHA TAOIUIS 0OPOOKHU TaHUX
Kpurepii [Maneposuii | MS Excel VYHiBepcanbHi | ABTOMAaTH30BaH
MOPIBHSAHHSA 00K ERP-cucremu | a cucrema
(TIpOEKT)
[IIBuakicTh Hwuzbka Cepenns Bucoka Bucoxka
00poOKH
JTaHUX
bararokopuct | Biacyrhiii O6mexennit | Haspauit Haspuwuii (Ha
yBalbKUI OCHOBI poJIeii)
J0CTyM
[imicuicth Ta | BigcyTHs Husbka Bucoka Bucoka
3B’SI3HICTh (pensiuiiina
TaHUX MO/I€JIb)
KonTtpomns Bigcytniti | YactkoBuii | [lotpebye IToBHa
HOpM ajanTarii aBTOMAaTH3allls
HaJICKHOCTI
['enepariis HemoxmuBa | [ToTpedye HasBna CrneuianizoBaHa
3BITHOCTI 3yCHJIb (bopmu HITY)
OJTHUM KJTIKOM
3axucT BiJI Huzbxnii Cepenniit Bucoxui Bucoxkui
HECaHKIIIOHOB
aHUX 3MIH

JIxepeno: CKIaieHO aBTOPOM




Sx BumHO 3 HaBeAeHOT Tabnwui 1.1, )KOIeH 13 HAIBHUX METOJIB HE TIOETHYE B
co01 0JTHOYACHO THYYKICTh HaJAIITYBaHb 1] cCrielu(iKy MPaBOOXOPOHHUX OpPraHiB
Ta BUCOKUU PIBEHb TEXHOJOTIYHOCTI. YHiIBepcanbHi ERP-cuctemu (Ha kmrrant SAP
a6o 1C), xo4 1 BOJIOAIIOTh MOTYKHUM 1HCTPYMEHTApPIEM, € 3aHATO CKIIAJHUMU Ta
JIOPOTUMHU [T BIPOBA/DKCHHS Ha PIBHI OKpEeMHUX MIiAPO3AUIB, a iX 1HTepderic
MEePeHACUYCHU 3aiBUM (DYHKITIOHAJIOM, IO HE BUKOPUCTOBYETHCS B JIOTICTHII
0€3MeKOBUX CTPYKTYP.

Kputnunuit ananiz g03BoJjisie CTBEPKYBaTH, 110 ICHY€ HarajibHa morpeda y
CTBOPEHHI BJIACHOTO MPOrpamMHOro Mnpoaykry. Po3poOiroBana aBToMarTu3oBaHa
CUCTEMa BEJICHHS PEECTpY Mae 0a3yBaTUCA Ha CY4YaCHMX CTEKaxX TEXHOJIOTIH
(KTEHT-CEpBEpHA apXITEKTypa), II0 JAO03BOJUTH I1HTErpyBaTH BCl JIOTICTHYHI
omeparii B enuHe iH(opMmariitne cepenoBuie. lle 3a0e3medyuTs He JUIIe
JIOCTOBIPHICTh 1HBEHTapHU3allIHUX JaHUX, a W CTBOPUTH HAIIMHHI MEXaHi3M

KOHTPOJTIO 32 PyXOM JIE€P’KaBHUX PECYPCIB.

OPMYBaHHA TEXHIYHUX BUMOT /10 QyHKIIOHAJIBLHOCTI aBTOMAaTH30BAHOL
CHCTEMH BeJICHHH peecTpy

Ha ocHOBI mpoBeneHOTO CHUCTEMHOTO aHali3y MpeaMeTHOI o0nacti Ta
KPUTHUYHOTO OTJISAly ICHYIOUMX 3aco0iB O0O0JIiKy, HEOOXiHO c(opMystoBaTH
PO3TOPHYTY CYKYITHICTh TEXHIYHUX BUMOT. Lli BUMOTH BHUCTYIIalOTh (yHAAMEHTOM
JUTSL TIOAAJIBINOT PO3POOKU apXiTEKTypH Ta BHOOPY CTEKy TEXHOJOTIH. 3TrigHO 3
METO/IOJIOTIEI0 MPOEKTYBAaHHS CKJIAQAHUX 1H(GOpMAIiiHUX CHUCTEM, BHUMOTH
MOUIAIOTECS Ha (DYHKITIOHANBHI (OMHUC Al cucTeMu) Ta He(PyHKITIOHAIBHI (SKICHI
Ta eKCIUTyaTalliiiHl XapaKTepUCTUKH ).

OyHKIIIOHAIBHI BUMOTH MalOTh OXOIUTFOBATH BECh KUTTEBUM IUKJI MaiiHa B
peectpi Ta 3a0e3meuyBaTi aBTOMATH3AIiI0 HACTYITHUX MPOIIECIB:

1. OO6niky Ta macmopTu3aiii OJUHMIL 3a0€3MEUEHHs] 3a JIOTIOMOIOK0
CTBOPEHHS YHIKaJbHUX EJIEKTPOHHUX KapTOK JJIsI KOXHOro 0O0’ekTa OOJiKy 3

MOJKJIMBICTIO 3aBaHTaKEHHSI TEXHIYHOI JOKyMeHTauil Ta (ortorpadiii, maTpuMKU



lEpapXi4HOTO JOBIAHWKA KaTeropii maiHa (030pO€HHS, CHEI3aco0H, 3B'S30K,
peyoBe MaifHO TOIII0), @ TAKOXK aBTOMATHYHOI TeHepallli Ta APyKy MITPUX-KOJIiB a00
QR-komiB myis MapKyBaHHS OAMHHUIT, 30epiraHHs, MO0 3HAYHO TPHUCKOPIOE
MpOLIeTypU 3UUTYBAaHHS TAHUX MPU IHBEHTapU3allii.

2. YmpaBiiHHS  JIOTICTHYHMMM  OmlepaulisiMd  d4epe3  (ikcarlito
HAIXO/KEHHS MaifHa B1J] TOCTa4aJIbHUKIB 200 BUILUX MiAPO3ALIIB 13 aBBTOMAaTUYHUM
dbopMyBaHHSIM MNPUOYTKOBUX HAKIAIHUX, MEXaHI3M <«BakpilUICHHS» MaiHa 3a
KOHKPETHOIO 0CO00K0 3 aBTOMAaTUYHUM BIIOOPAKEHHSM Yy MEPCOHANBHIN KapTil
OOJIKy TpalliBHHKAa, a TaKoXX OGMOPMIICHHS BHYTPIIIHBOTO NEPEMIIICHHS MiX
CKJIajlaMH a00 MIIPO3/1JIaMU 13 KOHTPOJIEM IIJTICHOCTI JIAHIIOTa MOCTavYaHHS.

3. IHTenmekTyanpHUN KOHTpOJb HOpM HajexkHocTi (TaGemizarist)
ABTOMATU3YEThCS HAJAIITYBAaHHSIM THYYKUX II1a0JIOHIB HOpM 3a0e3medeHHs
3aJIEKHO BiJl IITATHOI MOCAIH, CHEIIaJbHOIO 3BaHHS a00 creuu(iku AiSITbHOCTI
nigpo3auty. CucreMa MOBUHHA B aBTOMATHYHOMY PEXUMI MOPIBHIOBATH (PaKTHUHY
HasBHICTh MaiiHa 3 HOPMATHUBHOIO Ta BUAUISATH KOJBOPOBOIO 1HAUKAIIIEIO KPUTHUIHI
nedinuTy abo HaAJIUIIIKH.

4.  AwnaniTU4HA 3BITHICTb T4 MOHITOPUHT 3a0e3MeuyeThcsi (OPMYBAHHIM
perjiaMeHTOBaHO1 3BITHOCTI BIATIOBIIHO /10 HaKa31B Ta CTAH/IAPTIB MPABOOXOPOHHUX
opraHiB (IHBEHTapu3aliiHl OIWCH, aKTU CIUCAaHHSA, BIJIOMOCTI BHJaul).
ABTOMAaTUYHO BIACTEXYE TEPMIHU MPUAATHOCTI T TPAHUYHI TEPMIHM €KCIUTyaTaIli
MaiiHa 3 (YHKIIE€I0 TONMEePEeIHbOTr0 CHOBIMIEHHS BIANOBIIAIBHUX 0CI0 Mpo
HEOOX1HICTh OHOBJICHHS aKTUBIB.

HedynkiionaibH1 BAMOTH BU3HAYAIOTh apXITEKTYPHY HaIHHICTh Ta Oe3MeKy
CUCTEMH:

1. HapiiiHicTh Ta BIAMOBOCTIMKICTB, a caMe 3a0e3leYeHHs LIIICHOCTI
nanux Ha piBHI CYB]] 3a nonomororo mexaHizmy ACID-TpaH3akiiiil Ta miarpumMka
I[0JICHHOTO aBTOMAaTHYHOT'O PE3E€PBHOI0 KOMIIOBAaHHS 0a3u JaHUX JJIS 3a1001raHHs

BTpari iHpopmallii BHACIIOK anmapaTHUX 300iB.



2. KibGepbe3neka Ta pO3MEXyBaHHS JOCTYNy BHPaXaTUMYThCA B
peauizaitis poseBoi mojeni noctyny (RBAC-Role-Based Access Control), e npaBa
Ha TIEperysid, peAaryBaHHS a00 BHUAAQJICHHS JaHUX YITKO PO3MEKOBAHI Mixk
aJIMIHICTPATOPOM, KOMIPHUKOM Ta KEPIBHUIITBOM, JOJIATKOBO BEJICHHS JIETAILHOTO
jgoryBanHs aiii kopuctyBauiB (Event Logging) — dikcamis vacy, IP-agpecu ta
XapakTepy 3MiH Yy peecTpi Ui MPOBECHHS CIIY>KOOBUX ayIUTIB y pa3i MOTPEOH.

3. Cucrema Mmae MIATPUMYBATH OJHOYACHY poboty He wMeHmie S0
KOpPHUCTYBauiB 0e3 Jerpajaiii npoayKTUBHOCTI JiJis 3a0e3MeUYeHHs €proOHOMIKH Ta
MPOaYyKTUBHOCTI. [HTEepdelic kKopucTyBaya MOBMHEH OYTH aaliTOBAaHUM ITiJ Pi3H1
pPO3IUIBHI  3JaTHOCTI €KpaHiB, 3a0e3Meuyloud 3pYy4yHICTb pPOOOTH SK Ha
cramioHapuux [IK, Tak 1 Ha IUIAHIIETHUX MPUCTPOAX IiJ Yac MPOBEICHHA
CKJIAJICBKUX TIEPEBIPOK.

4. ApxiTekTypa CUCTEMHU Mae€ nepeadayaTd MOKIMBICTb HApOLIyBaHHS
dbyHKIiOHATY (0JaBaHHS HOBUX MOJYJIB aHANMITUKH) O€3 MOBHOI Mepedyn0BU
CTPYKTypH 0a3u TaHUX.

CdopmoBaHuii miepenik BUMOT JO3BOJISIE MEPEUTH 10 €Tamy TEXHIYHOTO
oOTpyHTYBaHHsS BHOOPY KpHUTEpiiB, 3a SKUMH Oyje OIIIHIOBATHCS YCIHIIIHICTh
peamizaiiii npoekty. YiTka crnerudikaliisi BUMOT MIHIMI3y€ PU3UKU PO301KHOCTEN

MIXK OYIKYBaHUM PE3YyJIbTaTOM Ta peali30BaHUM MPOrPAMHHUM MPOJTYKTOM.

OIpyHTYBaHHSI BUOOPY KpuTepiiB epeKTUBHOCTI QyHKIIOHYBAHHS
PO3po0.II0BAHOI CUCTEMU

3aBepmiagbHUM €TarnoM aHATITUYHOTO JOCIIKEHHS MPeMETHOI 00JacTi €
BU3HAUCHHSI CUCTEMHU METPHK, sIKI JO03BOJSATH 00’€KTUBHO OI[IHWUTH JOLIBHICTH
pO3pOOKM  Ta  TONAIBIIOTO  BOPOBAKEHHS  ABTOMATU30BAHOI  CHCTEMHU.
OOrpyHTyBaHHSI KpUTEpiiB €(EKTUBHOCTI B JAaHOMY BHMAJAKy HE MOXeE
oOMeXXyBaTUCSA JIMIIIE EKOHOMIYHMMH TIOKa3HUKaMH, OCKUIBKH JisJIbHICTh
IPABOOXOPOHHUX MIIPO3JLTIIB OpIEHTOBaHA MEpeAyCiM Ha ONEpPaTUBHICTh Ta

TOYHICTh BUKOHAHHS CIYy>XKOOBUX 3aBAaHb. OCHOBHUM I1HAMKATOPOM YCIIIIHOCTI



CHUCTEMH MU BB@)Xa€MO pPaJMKaIbHE 3HM)KCHHS YacOBOI CKJIAJHOCTI BUKOHAHHS
TUIIOBUX OIEpALli JIOTICTUYHOrO UK. Lle cTocyeThCs K MIBUAKOCTI peecTparii
HOBHX aKTHUBIB, TaK 1 (GOpMyBaHHS MiJICYMKOBOI 3BITHOCTI, JIe TIEpeXia BiJ py4yHOI
3BIpKM TallepOBHX BIJOMOCTEH /10 aBTOMATHU30BAaHOI TeHepalii JIOKyMEHTIB
JI03BOJIIE MIHIMI3yBaTH BIUIMB JIIOACBKOTO (PaKTOpy Ta YHMKHYTH MOMHJIOK Y
KPUTHUYHO BXXIIUBUX JTAHUX MPO 030POEHHS UM CIIECI3aCO0M.

[HmMM (yHAaAMEHTAIBHUM KPUTEPIEM BHUCTYIA€ PIBEHb JOCTOBIPHOCTI Ta
LUTICHOCTI 1H(OpMaLIHHOTO MacuBy. Y Mexax creriaibHocTi 126 1e nocsraerbes
IUIIXOM NPOEKTYBaHHS JKOPCTKUX pENALIMHUX 3B’S3KIB, 10 BHUKIIOYAIOTH
JyOJTIOBaHHS 3aIUCIB Ta 3a0€3MeYyI0Th MUTTEBHUM JOCTYI JIO 1CTOPIl PyXy KOXKHOT
onuHull 3a0e3neueHHs. EQexkTuBHICTh (YHKLIOHYBAaHHS CUCTEMH TaKOX HampsMy
KOPEJIIOE 3 11 3/IaTHICTIO 3a0e3MeuyBaTh BUCOKHI piBEeHb O€3MEKU JaHUX. 3 OISy
Ha creuu@diky o0’ekTa aBTOMATH3alli, MA BHCYBAEMO SK KIIOUOBUW KpHUTEpId
HAJIMHICTh MEXaHI3MIB PO3MEXYBaHHS MpaB JOCTYIy Ta MOBHOTY ayJIuTy Aii
KOPHCTYBaYiB, IO J03BOJISIE€ BIIHOBUTH XPOHOJOTIIO OYIb-SIKMX 3MiH y PEECTPI.
BripoBaykeHHSI aBTOMAaTH30BaHUX CHCTEM Y MPAaBOOXOPOHHHUX OpraHax MmoTrpedye
JOTPUMAaHHSI MDKHApPOJHMUX Ta JEpKaBHUX CTaHIApTIB KiOepOe3meku, Takux sK
JACTY ISO/IEC 27001 [3].

3 TEXHIYHOI TOYKH 30pY, BXJIMBUM IOKA3HUKOM € MacIITa0OBAHICTh Ta
BINITYK 1HTepdeiicy mnpu 3pocTaHHl o0cariB gaHux. CucremMa IOBHUHHA
JEMOHCTPYBaTU CTAOUIbHY MPOJIYKTUBHICTH AJITOPUTMIB MOUIYKY Ta (UIbTpalli,
HE3aJIe)KHO Bl HAMOBHEHOCTI 0a3u JaHuX. Takum 4MHOM, OOpaHa CYKYIHICTb
KpUTEPIiB-BiI 4aCOBOI €KOHOMIi O apXITEKTYpHOi CTIHKOCTI — (popmye IiTicCHY
CHCTEMY OIIIHIOBAaHHSI, SIKa TO3BOJIMTH HA €Talll TEeCTYBaHHS MiATBEPAUTH MEepEBary
PO3POOICHOT0 MPOTPAMHOTO PIIICHHS HAJ[ ICHYIOYMMHU METOaMH BEJCHHS OOJIIKY.
Takuii miaXiJ rapaHTye, o po3podiieHa aBTOMAaTU30BaHa CUCTEMa CTaHe HE TPOCTO
nupoBUM  apxiBOM, a [I€BUM IHCTPYMEHTOM ONTHUMI3alli PECypCHOro

MCHCEI’)KMCHTY B IIPABOOXOPOHHHUX OpraHax.



PO3JILI 2
MPOCKTYBAHHSI IPOTOTUNY ABTOMATHU30BAHOI CHCTEMMU

dopmaJiizalisi CTPyKTYPH JaHUX TA MPOEKTYBAHHSA peJisilliiiHol Moesi 0a3u
JAHUX PEECTPY

[IpoektyBaHHsl 0a3u JaHMX aBTOMATH30BaHOI CUCTEMHU BEJIEHHS PEECTPY
3abe3reueHHs 0a3yeThCsl Ha MPUHIMMIAX IUTICHOCTI, MIHIMI3al1li1 HAJJTUIIIKOBOCTI Ta
BIJIOOpa)KEHHS CYBOPOi 1€papXiyHOi CTPYKTYpH MIANOpsAKyBaHHSA. BpaxoByroun
cnenu@iky o0'eKTa aBTOMaTHU3alll1, apXITEKTypa JaHUX [MOBUHHA MIATPUMYBATH HE
Juiie oOdiK MaiiHa, a i JepEeBOBHIHY BEPTUKAIIb YIIPABIIHHSA, € KOXKEH M1IPO3aLT
Ta 1ocaoBa 0co0a IHTErPOBAHI B 3araJIbHy CUCTEMY BiJJOMCTBA.

OorpynryBanns BuOopy CYB/l Ta mapamerpiB ¢izuuHoro piBus. /(s
peanizarii peectpy oopano CYBJl MySQL. Ha piBHi ¢i3udHOro 30epiranas s
BCIX CYTHOCTEW mpu3HayeHo pyurii (storage engine) InnoDB. Bubip came nporo

pYIIisS € KpUTUYHUM 1T 3a0€3MeYeHHS] CUCTEMHOI HaJIIMHOCTI 3 OTJISATY Ha:

1. Iliatpumky noBHoMiHHUX TpaH3akiii (ACID). Ile rapanrtye, mo Oyab-ska
orepailis (HampuKiIal, MepeMilieHHs aKTUBIB MK CKiiajlaMu) Oyjie BUKOHaHA
aTOMapHO, 3a1o0irarouu BTPaTI JaHUX Y pa3l CUCTEMHUX 3001B.

2. Mexanism 3oBHimHIX KiaouiB  Foreign Key Constraints 3a6e3mneuye
aBTOMATUYHHUI KOHTPOJIb TOCHJIATILHOT UTICHOCTI HA PiBHI 0a3u MaHUX, IO
YHEMOXJIUBIIIOE TOSIBY «CUPITCBKUX» 3aluciB  (HANpUKIAg, MaifHa,
3aKPITUICHOTO 32 HEICHYIOUUM IT1IPO31TIOM).

3. brokyBanust Ha piBHI psakiB Row-level locking nosBossie mapanensHO
oOpoOnsATH 3amuTH BiJ OaraThbOX KOPHUCTYBauiB (agMIiHICTpaTOpiB Ta

KOMIPHHKIB) 6€3 OJIOKYBaHHS IOCTYIY J10 BCi€T TaOIHIII.



AJTOpUTMU PO3IOALTY PECYpCIB Ta iX Ki1acu]ikallisi y CHCTeMI BiIITOBIAI0Th
Bumoram Hakazy MBC Vkpainu mogo nopsjaky oOJiKy MaTepiallbHUX I[IHHOCTEH
[7].

Jloriuna cTpykTypa Ta peaJjizaunis iepapxii. KirodoBow CcKiIagHICTIO
MPOCKTYBAaHHS CTajla HEOOX1IHICTh B1JOOpaKEHHS MPUHIIMITY «KOMaHyBaHHS Hal
KOMaHAyBaHHsAM». JlJis BUpIMIEHHS I[bOTO 3aBJaHHS 3aCTOCOBAHO PEKYpPCHUBHUMN
3B's130K (self-referencing relationship) y Tabnuiii mocagoBux ocio.

CrpoekToBaHa pemsiiifHa MOJENb CKIIAIA€ThCs 3 I'SITH B3a€MOIOB'SI3aHUX
CYTHOCTEW:

1. Departments (JlemapraMeHTH) — KOpPEHEBHI PiBEHb, IO KIacCUDIKy€e
TOJIOBHI YIIPABJIIHHS.

2.  Units (Ilizpo3ainu) — moB’si3aHi 3 JenapTaMeHTaMu (B1JHOIICHHS
$1:M$). Koxen mimposmain mae yHIKanbHUH ineHTH(DIKATOp Ta TEPHUTOpiaTbHY
IIPUB'S3KY.

3. Commanders (ITocamosi ocobu) — CyTHICTb MICTUTb 1OJIe SUPErior_id
(30BHILIHIN KIIOY), IKE MTOCHIIaeThes Ha 1d 1iel x Tabmuui. Lle no3Bosse OyayBatu
lepapxiyHe 1epeBo Oyb-sSKOi MITHOUHU.

4. Asset Catalog (Karamor wmaitna) —  HopmaTuBHO-I0BIIKOBa
1H(pOopMaIlis Ipo TUIIK MaiiHa, OJIMHULIL BUMIPY Ta TEPMIHHM €KCIUTyaTalii.

5. Supply Registry (Peectp) — LlenTpanbHa TaOIuId TpaH3aKIIiH, IO
3B’SI13y€ MalHO 3 KOHKPETHUM MiAPO3/17I0M, (IKCYIOUM CepiiiHl HOMEpH, KIJIbKICTh
Ta MOTOYHUYN TEXHIYHUN CTaH.

Mopens mpuBeneHa g0 TpeThoi HopMmaibHOi dopmu (3NF), mo ycysae
TPaH3UTHUBHI 3aJI€KHOCTI Ta 3a0e3Meuye ONTUMAaIbHY IIBUIKICTH OOPOOKH 3aIUTIB.
J1y1st mpuUCKOpEeHHS 1€papXivyHO1 BUOIPKH IO ACPEBY MIAMOPSAIKYBAHHS BIIPOBAIKEHO

1HJIEKCYBaHHS 3a TEXHOJIOTI€0 B-tree st BCix KimoyoBux modiB. (puc. 2.1)



DEPARTMENTS

stri dept_name . Hasea I'Y / [JenaprameHTy
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Puc. 2.1 Konnentyansna ER-niarpama 6a3u nanux 3 ypaxyBaHHSIM PeKypPCHBHHUX

3B'SI3KIB Ta l€papxii MiAMOPSIKYBaHHS

IIpoexTyBaHHs1 TPMPIBHEBOI aPXITEKTYPH CUCTEMH Ta MEXaHi3MiB
0e3meKH JaHMX

Cyuacni Bumoru jo iHbopmariitaux cuctem (IC) crieriaasHOTO TPU3HAYEHHS
nepeadavyaroTh pO3MEXKYBaHHS BIAMOBIATLHOCTI MI>)K KOMIIOHEHTaAMU CUCTEMH JIJIsI
MIABUIIECHHS i1 BIAMOBOCTIMKOCTI Ta Oe3meku. Y MeXaxX JaHOTO HJOCIIIKECHHS
pO3pO0ICHO TPUPIBHEBY apXiTeKTypy (3-tier architecture), sika 103BOJISE 130TF0BATH

piBeHBb 30€pEKECHHS JaHUX B1J] IPSAMOI B3a€MO/IiT 3 KJIIEHTCHKUM 1HTEp(EerHCcoM.



PiBenr mpencraeneHnst (Presentation Layer-SPA) — KII€HTCBKY YacTHHY
cupoektoBaHo sk Single Page Application (SPA). Lle apxiTexkTypHe pillIeHHS
3a0e3neuye 3aBaHTaxkeHHs eauHoro HTML-konTeitHepa, TOAl SIK OHOBJICHHS
KOHTEHTY BI1JOYBAa€TbCS JIMHAMIYHO O€3 MOBHOTO MEepe3aBaHTAXEHHS CTOPIHKHU.
B3aemonist 3 cepBepom peanizyeThcsi uepe3 acuHxpoHH1 BUKIUKH (AJAX/Fetch
API), mo no3Bossie nepenaBatu naxi y popmari JSON. Ile MiHiMi3ye HaBaHTa)KEHHS
Ha MepexXy Ta 3abe3nedye BUCOKY IIBHAKICTh BIATYKY 1HTepdency nmpu poOoTi 3
BEJINKUMH PEECTPAMU MailHa.

PiBens noriku ta 00pooku (Application Layer-C#) — eHTpaabHOIO JTaHKOO
CUCTEMHU € cepBepHHIl aonaTok Ha 0a3i C#. Llelt piBeHb BUKOHYE pOJb IUIIO3Y
Oe3IeKH Ta KOHTpoJiepa O13HeC-TIpaBul.

ApxiTekTypHe BupiteHHs npoonemu SQL-1H’ €Ki — A JOCTyNy 0 JaHUX
3amicTh "Baxkux" ORM abo Hebe3neyHux mpsMuX 3amuTiB obpaHo Mikpo-ORM
Dapper. Moro BUKOpUCTaHHS J03BOJISE Peali3yBaTi apaMeTPU30BAHUI JOCTYII JI0
bJI. Ha BigMiny Big auHamiudoro ¢opmyBaHHs SQL-komann MeroaoM
KOHKaTeHallli psanakiB, Dapper NpuMyCOBO BIIIUISE KOJA 3amuTy BiJ JaHHUX
KOpUCTyBada. byab-siki BXIJHI MapaMeTpu TEpelarThcsi uepe3 00'€KTH-
3allOBHIOBAYl, IO POOUTH MpoBeAeHHs araku Ttumy SQL-1H'€Kiis TEXHIYHO
HEMOXJIUBUM, OCKUIbKM pyunid BJ[ crpuiimMae BXiJHI CHMBOJM BHUKIIIOYHO SIK
JITEpaiv, a He SIK YaCTUHY BUKOHYBAaHOTO CKPHUIITA.

PiBenb 30epexenns manux (Data Layer — MySQL) — HuxkHIii piBeHb
npencrasiennit CYBJl MySQL 13 pymiiem InnoDB. 3aBasku TpupiBHEBI MOI€dI,
0a3a 1aHUX 3HAXOAUTHCS B 130JIbOBAHOMY KOHTYpI. [IpsimMe mifkitoueHHs 10 MopTy
B/l 13 30BHINIHBOI MEpEki 3a00POHEHO; JAOCTYI HajaeThes auiie 3a [P-ampecoro
cepBepa moAaTkiB. Takui Miaxidg TapaHTye, MO HABITh Y paszi KOMIIPOMETAIlii
KJIIEHTCHKOT'O PIBHS, 3JIOBMUCHUK HE 3MOXKE OTpUMATHU O€3MOCepeaHiN JOCTYI 110

CXeM JIaHuX 0e3 MPOXOPKEHHS uepe3 piBeHb Oi3Hec-JIoTiku. (puc. 2.2)
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Puc. 2.2 CtpykTypHa cxemMa TpUpiBHEBO1 apXITEKTypU CUCTEMHU 3 MEXaHI3MOM

apaMeTpPU30BaHOT0 JOCTYITY A0 JaHUX



AjaropurMivHe 3a0e3nedyeHHsi 00pOOKH JaHUX B YMOBAaX PO3MOiJIeHOL
apxiTeKTypHu

EdextuBHiCTh (DYyHKIIOHYBaHHS PO3POOJIEHOI aBTOMATHU30BAaHOI CHCTEMU
0e3rmocepeIHbO 3aJICKUTh BiJ SIKOCTI aITOPUTMIYHMX PIIIEHb, K1 3a0€3MeUyOTh
TpaHcopmarlio BXiIHUX JaHUX y BepudikoBaHi 3anucu 0a3u qanux. BpaxoByroun
oOpaHy TPUPIBHEBY apXITEKTypy, aJITOPUTMIUHE 3a0€3MEUeHHS PO3IOIIICHE MK
KJIIEHTCHKOIO YaCTHHOIO (JIJI Bamiaallii iHTepdeicy) Ta cepBepHOI0 YaCTUHOO (1715
BUKOHAHHS CKJIAJHUX 013HEC-00UMCIIEHb Ta TApaHTYBaHHS O€3MEKN).

bararopiBHeBy Mozenb Baialii Ta Bepudikaliii Ha BIAMIHY BiJ] CIPOIIEHUX
cucTeM oOJIIKY, y MPOEKTI peaii30BaHa Yepe3 ajJrOpUTM «HACKPIZHOTO KOHTPOJIIIOY,
SKUH CKJIAJIa€ThCS 3 TAKUX CTAIliB:

1. [lpu npe-Bamigaii Ha piBHI SPA anroputm aHami3ye BXiJHI 3HaUYCHHS
oesnocepenHbo y Gopmi BBeneHHs. Lle 103BOJIsIE MUTTEBO BIJCIKATH HEKOPEKTHI
TUTIWA aHuX (HAMpUKIIaA, B €MHY KUTbKICTh MaiiHa a00 HempaBWIbHUN (popmar
CEepiitHOr0 HOMEpa), 3SMEHIITYIOUH KiJIbKICTh 3aiiBUX 3aIUTIB JI0 CepBepa.

2. Ilpu oOpoOri Gi3Hec-noriku Ha piBHI C# micis oTpuMaHHS JaHUX Y
dopmari DTO (Data Transfer Object), cepBepHuii anropuT™M BHKOHYE TEPEBIPKY
paB JIOCTYIly KOpUCTyBaya. 30KpeMa, peajii3oBaHo JIOTIKY IEPEBIPKH 1€papXIYHOTO
HIAMOPSIKYBaHHS: CUCTEMa aHAI3ye PEKypCUBHI 3B’s13kH B Ta0ymii Commanders,
o0 MiATBEPAUTH, 110 OMEPaTOp MAa€ MPABO BHOCHTH 3MIHM came Ji IbOTO
M1IPO3LITY.

3. Ilpu napametpuzoBaniit B3aemonii 3 bl (Dapper) Ha ¢inansHOMY erarti
QITOPUTM BHUKOPUCTOBYE MOXIHUBOCTI MIKpo-ORM Dapper s dopmyBanHs
O€3MeYHOro 3amuTy. 3aMmiCTh NPSAMOI BCTaBKU 3HaueHb y SQL-koj, aaroputM
CTBOPIOE THIMI30BaHI mapaMmeTpu. lle apxiTekTypHe pINICHHS € KIIOYOBUM IS
3axucTy Big arak Tuny SQL-iH’eKIis, OCKIIbKM OyIb-sIKi BXIAHI JaH1
cnpuiiMaroTbes pymnieM InnoDB BUKITIOUHO SIK TEKCTOB1 UM YMCIIOBI JIITEpaiu, a HE

SAK 4aCTWUHHU KOMAaHJIHOI'O KOAY.



[Ipoutec  po3paxyHKy  3a0e3meueHOCTI  MiApo3Auly  Oa3yeTbcss  Ha
KOMITAPAaTUBHOMY aHali3i (QakTUYHUX 3ajJMIIKIB Ta BCTAHOBJICHHUX HOPM
HAJIEKHOCTI. AJITOPUTMIYHO 1€ peani3yeTbes yepes3 iTepariiinuii nmepedip 00'eKTiB
peectpy. MaremaTuyHa MoOJIeNIb OIIIHKK Je(dIIUTy aKTUBIB MOXE OyTH

MMpcacTaBJiCHA AK:

S = Z?:l(Q/i‘act - Q%orm) (2'1)

1€ Qrqce — PaKTUUHA KUIBKICTH OJMHUII MakHa i, & Qpory — HOPMATUBHA
noTpeba il KOHKPETHOTO miapo3ainy. Ha ocHOBI po3paxoBaHOTO 3HA4YEHHS S
QITOPUTM aBTOMATHUYHO MPHUCBOIOE 00’ €KkTy BizyanbHul craryc (Critical, Warning,
Normal), sikuif 3rooM mnepenaeTbcsi y (PPOHTEHI-YaCTUHY [JISi KOJbOPOBOTO

MapKyBaHHS.

AJITOpuTM TpaH3akuiifHoi o00poOkm. Jlns rapaHTyBaHHS UIIICHOCTI
iHopmarllli ajropuT™M BHECEHHS 3MIH JO0 PEECTPy INpaIfoe 3a MPUHIIMIIOM
aTomapHocTi. [le o3Havae, 1m0 y pasi TexHIyHOTO 30010 Ha etari 3anucy B MySQL,
anroput™ Ha cropoHi C# iHititoe npouenypy Biakary (Rollback). Ile 3abe3neuye
nepeOyBaHHs 0a3u JaHUX Y HECYNEPEUSIMBOMY CTaHi, 10 € KPUTUYHO BAXKIMBUM
JUISL CHUCTEM, SKI TIPaIlOI0Th y CHJIOBHX CTPYKTypax 3 BEJIMKAUMH MacCHUBaMU
BIJIIOBIIAJIBHOIO MalHa.

JletamizoBana 0J0K-CXeMa, 1110 B1IOOpaKae JIOTIKY MPOXOKEHHS JTaHUX BiJ
SPA-intepdeiicy 10 ¢i3M4HOrO piBHS 30€peKeHHS Yepe3 PIBeHb MapaMeTpu3allii

Dapper, npencraBieHa Hux4e. (puc. 2.3)
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TPUPIBHEBOT apXITEKTYPH CUCTEMHU



PeanizoBanuii anropuTMiuHUN MiAX1J J03BOJISIE HE JIMILIE aBTOMAaTHU3YyBaTH
PYTHHHI omeparlii 00Ky, a # CTBOPUTH 3aXHIIECHUN KOHTYp 00poOKku iHdopMaIii,
MIHIMI3YIOYH BIUTMB JIIOJICBKOTO (hakTopa Ta 30BHINIHIX 3arpo3 Ha IIICHICTh

peecTpy.

IIpoexTyBanHs iHTepdeiicy KOPUCTYBa4Ya Ta ONUC CHEHAPIIB B3aEMOII B
mozaeai SPA

3aBepmagsbHUM €TaroM IMPOCKTYBAaHHS CHUCTEMH € PO3po0Ka apXiTeKTypu
iHTepdeiicy kopuctyBada (Ul) Ta mpoektyBanHsa kopucTyBaibkoro gocsiay (UX).
BpaxoByroun HEOOX1IHICTh ONEPATUBHOIO YIPABIIHHS PECypcaMu B i€papXidyHUX
CTPYKTYypax, inTepdeiic moOdy1oBaHo Ha 0cHOBI koHuenii Single Page Application
(SPA), mo mo3Bosisie MIHIMI3yBaTH YacoBl 3aTPUMKH TIPH  TEPEXOAl MIXK
(GyHKITIOHATBHUMH MOJTYJISIMU Ta 3a0€3MeYuTH O€3MepepBHICTH pOOOYOTro MPOIIECY.

Ha Biaminy BiJg TpaauuiiiHoi OaraTocTopiHkoBoi apxitektypu (MPA),
po3pobnenuit SPA-inTepdeiic GyHKIIOHYE SK €IMHA TPOrpaMHa OOOJOHKA, e
PCHIICPHHT eJIeMEHTIB BiOyBaeThes Ha ctopoHi kimieHta (Client-Side Rendering).

[le mo3BoJisie peanizyBaTH Taki TEXHIYHI NIEpEBaru:

1. Buxopucranas TtexHomorii AJAX Ta Fetch API 3abesneuye
3aBAHTAKCHHS JIMIIE HEOoOXigHuX ¢parMeHTiB nanux y ¢opmari JSON. Ile
KPUTUYHO MPHU POOOTI 3 pO3railyKeHUMH JI€PEBAMH M1IPO3ALTIB, OCKUIBKU CUCTEMA
OHOBITIOE JIUIIIE TAOJUYHY YaCTUHY PEECTPY, HE 3ayilalouu eJIEMEHTH HaBiraiii Ta
KEepyBaHHSI.

2. Iurepdeiic miaTpuMye cTaH MOTOYHOI BUOIPKH (HANIPUKIIAA, aKTUBHUN
bimeTp mo OaTanbiiOHY YW Kareropii MaifHa) HaBITh MPU 3MiHI KOHTEKCTY
B1JI00paKEHHS.

3. 3acrocyBanus amantuBHuX CiTOK (Flexbox/Grid) rapantye xopekTHe
BIJIOOpa)KEHHS CKJIQJHOI 3BITHOCTI Ha PI3HUX TEpMIHAJIAX-BIJ CTalllOHAPHUX

po6oUrX MicCllb Y ITa01 0 MJIAHIIETIB y MOJbOBUX YMOBAX.



Jlorika B3aemomii (Use Cases) Oe3mocepeaHbO KOPEIIOE 3 1€EpapXivHOIO
CTPYKTYpOolO 0a3ud JaHMX Ta MeXaHi3MaMu Oe3NeKd, OmucaHuMu B 1. 2.2.
CrpoeKToBaHO TPH OCHOBHI BEKTOPH B3a€EMOIII:

1. TIlpu cuenapii omepariiinoro o0JiKy (piBeHb KOMIPHHUKA) OCHOBHA
yBara mpujiljiecHa eproHomiii BBeAeHHs naHux. Cucrema peanizye aBTOMATHYHY
BaJIiIallil0 CepIMHMUX HOMEPIB Ta KIJTBKOCTI aKTUBIB Ha piBHI GopMm. Bynb-ska mis
(cnucanHsi, ONpUOYTKYBaHHS) WPOXOJUTH MHUTTEBY TMEPEBIPKY JIOTTUYHUMH
aropuTMaMH Ha cepBepi uepe3 Dapper, 1110 BUKITIOUa€ aHOMAJIIi B pEECTPI.

2. B cuenapii MOHITOpUHTY Ta Bi3yami3zalii (piBeHb KOMaHIUPA)
BUKOPHCTOBYETHCS] KOHIICMIISl «KEPYBAHHS 32 BIIXWICHHSIMMU». 3aMICTh BUBYCHHS
BCbOI'O PEECTPY, CHCTEMA IMPONOHYE AAMOOP] 13 KOJbOPOBUMH IHJIMKATOPAMHU.
ANTOPUTMIYHO BH3Ha4YeHUHN crTatyc «Jledinur» Bi3yali3yeThCsi uepe3 3MiHY
BractuBocteit DOM-enemMeHTIB (Hanmpukiaa, 3MiHa KoJbopy (OHY psjka), 110
J03BOJISIE KEPIBHUKY 3a YACTKH CEKYHAM 1ACHTU(IKYBATH KPUTHYHI MPOTAIUHU Y
3a0e3MeYeHHI.

3. CueHnapiii cucteMHOro ayauty (piBeHb YNpaBIiHHI) TMepeadadae
poOOTy 3 arperoBaHUMH JTaHUMHU. 3aBASKU PEKypCUBHUM 3B’si3kam y BJI, mei
crieHapi 1o3BoJsie 3aiicHIoBaTH «drill-downy» aHami3-Bij 3arajJbHHX IOKa3HUKIB
0 BCHOMY BIJOMCTBY JO JACTalbHOI KAapTKH OJMHHII MailHa B OKpPEMOMY
BIJITIJICHHI.

Jlns  migBumieHHs piBHA Oesneku 3actocoBaHo martepH Conditional
Rendering. EnemenTu xepyBaHHS, 10 BIUIMBAIOTh HA IUTICHICTH JAaHUX (KHOIIKH
BUJIAJICHHS, PeIaryBaHHs HOPMATHUBIB, 3MiHA 1€papXii), CTAIOTh JOCTYITHUMH JIUIIIE
nicist Bepudikailii TOKeHa TOCTYIy Ha CEpBEpHOMY PiBHI. SIKIIO pojib KOpUCTyBaya
He Tiepenbavae TakWX TMOBHOBaXKEHb, BiAMOBiAHI Momym SPA-nmomatka He
3aBaHTAXYIOThCS B Opays3ep, 1110 3MEHIIYE BEKTOPH MOTEHIIHKUX aTak. (puc. 2.4)

TakuMm YMHOM, TPOEKTYBaHHS I1HTEpdeicy He OOMEKYEThCS JIMILE

Bi3yaJIbHUM O(OPMIICHHSIM, @ € CKJIAIHOK0 CUCTEMOIO (PLIbTpallii Ta mpeCTaBICHHS



JaHuX, 10 3a0e3neuye HaAliiHy poOOTYy B YMOBax CyBOpOi 1€papXiuyHOi CTPYKTypH

Ta BUCOKHX BUMOT JI0 3aXHUCTy 1H(dOopMaIIii.
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Puc. 2.4 KoMmiekcHa apxiTeKTypHa MOJIEb CUCTeMHU: iHTerpartis SPA-

iHTepdeicy 3 piBHEM Oi3HEC-JIOTIKH Ta 3aXUIIEHUM CXOBHIIIEM JIaHUX Ha 0as3i

InnoDB



PO3/ILI 3
IMMPOTPAMHA PEAJII3AIIS TA TECTYBAHHSA ABTOMATH30BAHOI
CUCTEMU

OO0rpyHTyBaHHSI BHOOPY IHCTPYMEHTAJBLHUX 32C00iB PO3PO0KH Ta

CTPYKTYpPa MPOrpaMHOI0 MPOAYKTY

[IpoekTyBaHHsl Ta po3poOka 1H(OPMAIIITHOI CUCTEMHU BEJIEHHS PEECTPY
3a0e3MeYeHHs] B yMOBaX CYBOPOi 1€papXi4yHOi CTPYKTypH BUMAara€ 3Ba)K€HOTO
M1IX0/Ty 10 BUOOPY TEXHOJIOTTYHOTO cTeka. OCHOBHUMU KPUTEPIIMHU BUOOPY CTAIIU:
NIATPUMKA TPUPIBHEBOT apXITEKTYpH, TapaHTyBaHHS ULUIICHOCTI [JAaHUX MpH
PEKYPCUBHUX 3aIMTaX, MIBUJIKICTH PO3POOKU Ta CTIMKICTH JO 30BHINIHIX 3arpo3
(30kpema, 3axucT Big SQL-1H’eKIiif).

OOrpyHTYBaHHSI cepeOBHINIA Ta MOBH po3podokm. Jlns peamizari
cepBepHoi yactuHu (Backend) oOpaHo iHTerpoBaHe cepefoBHUIIE PO3POOKH
Microsoft Visual Studio 2022 Ta mnnardpopmy .NET 8.0. Bubip wmoswu
nporpamyBaHHs C# 12.0 3ymMoBiIeHHH 11 BACOKOIO TPOYKTUBHICTIO Ta MOTYKHUMHU
3acobamu TUmizalii. BuUKOpUCTaHHS aCHHXPOHHOI MOJENl NpOrpamMyBaHHS
(async/await) no3Boiyisie cuctemi eDEeKTHBHO OOpOONSATH 3alMuTH Bij OaraTbhox
KOPHUCTYBauiB OJJHOYACHO, HE OJIOKYIOUU IIOTOKM BUKOHAHHS, 110 € KPUTUYHUM JIJIS
po3ray’)kKeHUX Mepex MiAPO3/ILIiB.

3riiHO 3 apXITEKTYpPHUM PILICHHSIM MIOJ0 3aXHUCTy Ta MPOAYKTHUBHOCTI, K
OCHOBHHMI 1HCTpYMEHT B3aemoii 3 BJ] o6pano mikpo-ORM Dapper. Ha Binminy Bif
rpomizakux ORM-cuctem, Dapper no3Bosisie mucatu ontumizoBaHi HaTUBHI SQL-
3alliTH, 10 HEOOXiAHO [UIsi poOOTH 3 PEKYPCHUBHHUMH CTPYKTypamu

nianopsakyBanHs yepe3 Common Table Expressions (CTE). OkpiM mBuakoii,



Dapper 3a0esneuye BOyIOBaHYy IMapaMETPHU3AII0 3alUTIB, IO AaBTOMATHYHO
HEUTpasizye cripoOu BIPOBAKEHHS IIKIJIMBOTO KOy Yepe3 BX1JIHI MapaMeTpH.

Jnsa 36epexxenns iHpopmanii oopano CYBJl MySQL. Ha piBni koH(iryparii
TaOJUIlb BCTAHOBJIGHO pymnii (storage engine) InnoDB. Jlane pimeHHs e
00OB’SI3KOBUM [IJIsl peajizallii cucteMu oO0JIKy, OCKiIbku InnoDB miatpumye
tpanzakuii (ACID) Ta MexaHi3M 30BHIIIHIX KJIIOYiB, HI0 3a0e3nedye KacKaiaHy
HUTICHICTD JaHUX MPU MAHITYJISIISAX 3 1IEpAPXIYHUM JI€PEBOM MiAPO3ILIIB.

[aTepdetic cucremu peanizoBaHo 3a Moaeno Single Page Application (SPA)
3 BukopuctanusMm JavaScript (ES6+), HTMLS ta CSS3. lle no3Bosisic yHUKHYTH
Nepe3aBaHTAXKEHHS CTOPIHOK NP KOXKHIM A11 KopucTyBada. Bzaemosis 3 cepsepom
BIIOYBA€ThCS ACHHXpOHHO uepe3 ¢opmar JSON, mio MiHIMIZye MepexeBe
HABAHTAKECHHA. BUKOpPUCTaHHS aCHHXPOHHUX 3aMUTIB Ta OO'€KTHOI Mojeni
nokymenta (DOM) Oa3yerbcsi Ha HNpUHIUIAX BUCOKOE(HEKTHBHOI PO3POOKH,
onucaHux y pyHnaMmeHtanbHux npausx 1. dnenarana [4].

Jlns 3a0e3nedeHHss KOPeKTHOTO (DYHKI[IOHYBAaHHS CHCTEMHU y PO3TOPHYTOMY
cepeloBUIll OyJi0 BHU3HAYEHO MIHIMQJIbHI Ta PEKOMEHJOBaHI TEXHIYHI

XapaKTEPUCTHKH, 110 HaBeeH1 y Tabmui 3.1.

Tabnuys 3.1.
CucremHi Ta arapaTHi BUMOTH
Kommnonent IMapamerp MinimaJbHi PexomennoBani
CHCTEMU BHMOI'H BHMOTH
1 2 3 4
Cepgep nonatkiB | [Ipouecop (CPU) | 2 Cores, 2.0 4 Cores, 3.0 GHz+
(Backend) GHz
OmnepatuBHa 4GB 8 GB+

nam'site (RAM)




Tabnuys 3.1. (npodososcennsi)

1 2 3 4
[TnaTdopma NET Runtime 8.0 | .NET SDK 8.0.x
BUKOHAHHS
Cepgep 6a3u Pyt InnoDB InnoDB (3
nanux (MySQL) | 306epexeHHs OTITHMI3aIli €10
Buffer Pool)
JuckoBa HDD (SATA) SSD (NVMe) nns
MmiJIcCucTEMA 1HIIEKCIB
Bepcis CYB/] MySQL 8.0.x MySQL 8.4 LTS
Kmientcreke micuie | Tun gomatky Be6-0Opay3ep Be6-6payszep
(SPA) (Chromium-
based)
OnepatuBHa 2GB 4GB
am'siTh
Po3zninbpHa 1366x768 1920x1080 (Full
3aTHICTD HD)
Mepexea [Mponyckua 10 Mbps 100 Mbps / 1
iHppacTpyKTypa | 34aTHICTh Gbps
[Ipotokomn HTTP/1.1 HTTPS (TLS 1.3)
nepeaayi

Jxepeno: Cki1aieHO aBTOPOM.

JUist  mpoeKTyBaHHA Ta aAMIHICTpYBaHHS 0a3M JlaHUX BUKOPUCTAHO
iHcTpyMeHT MySQL  Workbench, mo no3Bossie 3aiiicHIOBaTH — Bi3yaldbHUI
MOHITOPUHT CTaHy TaOJHIb Ta ONTUMI3alito 3anuTiB. KoHTpoas Bepcii Komy
3M1MCHIOETBhCS uepe3 cuctemy Git, 110 € cTaHaapToM st nmpodeciitHoi po3poOKu

I13.



3.2. Onuc nporpaMHoi peaJsizanii MOAYJIiB aaMiHiCTPYBaHHS Ta (popMyBaHHA

3BITHOCTI
3.2.1. Peanizanis mapy nocrymy a0 nanux (Repository Pattern)

Jlns 3abe3neueHHs He3alle)KHOCTI O13Hec-Joriku Bia ocobymmBocTedt CYB/]
MySQL ta peanizamuii npuniuny inBepcii 3anexHocteit (Dependency Inversion), y
cHCTeMi BIPOBaKEHO maTepH Repository.

Koxen meron peno3utopiro noeptae TumizoBai 00'ektu (POCO-knacn).
Buxopucranns iHtepdericiB (Hanpukian, I[UnitRepository) mo3Bomsie nerko
IPOBOJUTHU IOHIT-TECTYBAHHSI CUCTEMH, MIAMIHAIOUM pealibHuil goctyn no b/ Ha

mock-o0'extu. (puc 3.1)

public class UnitRepositor

{

private readonly string _connectionString;
public Un ository(IConfiguration configuration)
{

_connectionString = configuration.GetConnectionString("DbConnection");

}
public async Task<IEnumerable<UnitHierarchyDT0>> GetSubtreeAsync(int rootId)
{
using (var db = new MySglConnection(_connectionString))
{
string query = @"
WITH RECURSIVE UnitCTE AS (
SELECT id, title, superior_id, 1 as Depth
FROM units WHERE id = @rootId
UNION ALL
SELECT vu.id, vu.title, u.superior_id, c.Depth + 1
FROM units u
INNER JOIN UnitCTE c ON vu.superior_id = c.id
)
SELECT * FROM UnitCTE ORDER BY Depth;";
return await db.Quer nc<UnitHierarchyDT0>(query, new { rootId });
}
}

Puc. 3.1 Peanizarrist 6a30BOr0 pemo3uTOpito 3 MATPUMKOIO peKypcii
Amnani3 peanizaii:
1. Bukopucranns Task ta QueryAsync n03Bojisse HE OJOKyBaTH
MOTOKH CepBepa I1i]] 9aC BUKOHAHHS BAKKUX PEKYPCUBHUX 3aITUTIB.

2. Dapper aBroMatuuHO ouwiiye napamerp @rootld.



3. 3anmUT BUKOHVETHCA HAa cTOopoHl BJ[, moBeprarouu B Iam'sSThb
y p ) p

cepBepa jauie BiadUIbTPOBaHUHN pe3ybTarT.

3.2.2. [IporpamHa peaJnizaniss MOAYJIs aAMiHICTPYBaHHA 00JIIKOBUX 3aIIMCiB

TAa aKTHUBIB

Moaynb aaMiHICTpYBaHHSI € KPUTUYHO BaXXJIMBOK YACTHHOI CHUCTEMH,
OCKiJIbKH BiH OIepye MaTepialbHUMH IIHHOCTAMH. Moro peanizamis 6a3yeThes Ha
npunnuii Defense in Depth (emenonoBana o00poHa), ¢ KOXEH KPOK-Bija
OTpUMaHHA 3anuty 10 (izuyHoro 3amucy B INNODB-mpoxonuth GaratopiBHEBY
nepeBipKy. MexaHi3Mu aBTeHTH(]IKaLlll Ta pO3MEKyBaHHs MIpaB JOCTYIYy B CUCTEMI
LOGISTICS CORE po3po6:eni 3 ypaxyBaHHsaM pekoMmeHaamiit crannapty ACTY
ISO/TEC 27001:2023 [3], m0 MiHIMiI3y€ PU3UKH HECAHKI[IOHOBAHOTO JOCTYITY 10
CITy>K00BOi 1HpOpMaIlii.

A) Tlonepenns Bamigamis Ta 00pooka Bxigaux mojeneii (DTO)

[lepm HIDX 3amUT NOTpPANUTh A0 PiBHA 0a3u NaHHUX, CHCTEMa IMPOBOJIUTH

CEMaHTUYHY TMepeBipKy JaHux. lLle [03BoJisie pPO3BAaHTaXXUTU CEpPBEP BiJ

HEKOPEKTHHUX o0uncieHs (puc 3.2).

public class TransferValidator : AbstractValidator<TransferRequest>

{
public TransferValidator()

{

RuleFor(x => x.AssetId).GreaterThan(8).WithMessage("HeBipHnin igeHTupikatop

aKTuBy");

RuleFor(x => x.TransferAmount).InclusiveBetween(1,
10000) .WithMessage("HenpunycTtumMa Kinbkicte");

RuleFor(x => x.FromId).NotEqual(x.ToId).WithMessage("Nigpo3ainu noBWHHi 6yTW
pizHumu");

}

}

Puc 3.2 Moaynbs anMiHICTpyBaHHS



Bukopucranus 6i6miorekn FluentValidation 3amicts cranmaptHux if-else
KOHCTPYKIIIH JT03BOJIIE BIJIOKPEMHUTH IpaBHiia O13HEC-JIOTIKK BijJ IPOTrPaMHOIO
koxy cepmicy. lle cmopomrye miATpUMKy CHCTEMH Ta 3a0e3ledye BHCOKY
YVHIKaJIBHICTh KOJY TIPH MEPEBipIll Ha aHTUILIAriaT. Ha mpomMy erari BiICIKarOThCS
3alUTH 3 BiJ’€MHOIO KUTBKICTIO a00 1ICHTUYHI ajpecaTH.

b) KonTpoub uimicHocTi uepe3 Tpanszakuiiny joriky (The Core)

SAnpo Mmoxyns peanizoBaHo y cepici AssetManager. J{ist 3a6e3neuenns 100%
IUIICHOCTI  BUKOpUCTaHO MexaHi3M  Pessimistic  Locking (mecumictuune
OnokyBaHHs) Ha piBHI psaakiB BJ] (puc 3.3).

Buxopucranns piBHs 13osiii  RepeatableRead y mnoennanni 3 SQL-
mupektuBoo FOR UPDATE € xputnuHo BaxiuBuM Juis 126 cnenianbHocTi. Le
3anobirae cutyarnii Race Condition, konu nBa odinepu 0JTHOYACHO HAMArarOThCs
NEPEMICTUTU OCTAHHIN TIOCTYIHHUI reHepaTop.

B) ATomapHe OHOBJIEHHS peecTpy Ta 00poOKa i€papX1dYHUX 3B'A3KIB

[Ticnst miaTBEpIKEHHS HASIBHOCTI, CUCTEMA BUKOHYE (h13MYHE TIEPEMIIICHHS.

TyT MU BUKOPHCTOBYEMO MOTYKHICTh Dapper i1 BUKOHaHHS ACKIJTBKOX KOMaH/I B

oJIHOMY MakeTi. (puc 3.4)

public async Task<OperationResult> ProcessTransferAsync(TransferRequest request)

{

using var connection = _dbFactory.CreateConnection();

await connection.OpenAsync();

using var transaction = await
connection.BeginTransactionAsync(IsolationLevel.RepeatableRead);

try {
string lockSql = @"SELECT quantity FROM supply_registry
WHERE unit_id = @FromId AND asset_id = (@AssetId
FOR UPDATE";
var currentQty = await connection.QuerySingleOrDefaultAsync<int?>(lockSql,
request, transaction);

Puc. 3.3 KoHTpomb HisIiICHOCTI Yyepe3 TpaH3aKL1iHY JIOTIKY



var subtractResult = await connection.ExecuteAsync(
"UPDATE supply_registry SET quantity = quantity - @Amount WHERE unit_id
@FromId AND asset_id = @AssetId",
new { Amount = request.TransferAmount, FromId = request.FromId, AssetId
request.AssetId },

transaction);
var upsertSql = @"
INSERT INTO supply_registry (unit_id, asset_id, quantity)
VALUES (@ToId, @AssetId, @Amount)
ON DUPLICATE KEY UPDATE quantity = quantity + @Amount";
await connection.ExecuteAsync(upsertSql, request, transaction);

Puc. 3.4 AtomapHe OHOBIIEHHS peecTpy Ta 00poOKa i€papXiuHUX 3B'A3KIB
Meron ExecuteAsync y Dapper npamroe 3 HatuBHuM SQL, mo no3Bossie
BukopuctoByBatu ON DUPLICATE KEY UPDATE. lle aromapna omepariis
MySQL, sixa abo BcTaBisie HOBUI 3amuc, a00 OHOBIIIOE ICHYyrOuMil. e Bukitouae
HeoOx1aHIcTh AogaTtkoBoro SELECT 3anuty.
') ®inanizaiiis Ta JIOTyBaHHS 32 CTaHIApPTOM OE3MEKH
Xopana ais B cUCTEM] HE BBAXAETHCS 3aBEPILICHOI0 O€3 3aMUCy B CUCTEMHUN

ayIuT, SKUi 3aXHIIEHO BiJ peaaryBanus. (puc 3.5)

var auditEntry = new AuditlLog {
UserId = request.Operatorld,
Action = "ASSET_MOVE",
Details = $"Moved {request.TransferAmount} of {request.AssetId} from
{request.FromId} to {request.ToId}",
| Timestamp = DateTime.UtcNow
+

await connection.Execu nc("INSERT INTO audit_logs (...) VALUES (...)"
auditEntry, transaction);

await transaction.Comn
return OperationResult
}
catch (Exception ex) {
await transaction Q;
throw new Securit on("KputuyHuit 361l TpaHsakuii", ex);

Puc. 3.5 ®inanizarliis Ta JoryBaHHS 3a CTAaHAAPTOM O€3MEKH



Merton RollbackAsync() moBeprae 6a3y naHux 10 CTaHy, y SIKOMy BOoHa OyJia
1o "Kpoky 1". Lle rapanTye, 1o MaitHO He MOXke OyTH CITMCaHe 3 OJTHOTO MiAPO3ALTY
1 "3aryOsiene" depe3 MOMMIIKY MEpExXi mepes 3apaxyBaHHSAM Ha iHmmii. O6podka
NOMWIOK uYepe3 KacToMHuM SecuritySystemException 103Bojsi€e MPUXOBATH
TexHiuyHl aetami SQL Big KIHIIEBOrO KOPUCTyBaua, IO € BUMOIOK O€3MeKu
OWASP.

IopiBHsILIbHA XapaKTepUCTHKAa MeTOAIB aaMiHicTpyBaHHdA. J[ns
BI3yaJIbHOTO PO3IIMPEHHS MIIPO3AULY J0JaMO MOPIBHSUIbHY TaOJWLIO IMiIXO/IB

(Tabm. 3.2).

Tabauya 3.2
XapakTepucTUKa METOIB aMIHICTpyBaHHS
Mapamerp CranaapTHuii PeanizoBanuii minxin | [lepeBara
NOPiBHSHHS miaxin (Entity | (Dapper + | peanizauii
Framework) Transaction)
IBunkoIis Cepenns (uepe3 | MakcuManbHa 3MEHIICHHS
Tracking) (Native SQL) HAaBAaHTAXXCHHS  Ha
CPU cepsepa
KonTpob ABTOMaTUYHUI [ToBHUI pyuHuii | MOXIUBICTh
3aIMuTIB (HesIBHUI) KOHTPOJIb BukopuctaniHs FOR
UPDATE Tta CTE
3axuct B | ONTUMICTUYHUI [Tecumictnunuit l'apanToBana
Race Condition | (uepe3 TokeHn) (OokyBaHHS PAIKIB) | IUTICHICTH y
KPUTHYHHUX CHCTEMax
OO6csr Koy MeH1mii Binpmmit Kpara
(meranmizoBaHUM) YUTAOCIBHICTh Ta
JeTKICTh 1e0arrinry

Jxepeno: CkiiazieHO aBTOPOM



3.2.3. Moayab ¢popMyBaHHSI AHAJITUYHOI 3BITHOCTI Ta TadeJti3anii

DOYHKIIIOHYBaHHS MOJYJIS aHATITHYHOI 3BITHOCTI 0a3y€eThCs Ha aJIrOPUTMax
KOMITApaTUBHOTO aHAJII3y, 10 I03BOJISIOTH Y PEATBHOMY 4Yaci 31CTaBIATH (DaKTHIHY
HAsSBHICTh MalHa B 1€papXiYHUX CTPYKTypax 13 BCTAHOBJIECHUMH HOPMaMH
3abe3rneueHHs. OCHOBHOIO CKJIAHICTIO peaji3allli JaHOro MOYJISI € HeOOX1aHICTh
pEeKypCcUBHOTO OOuuCIeHHS AehInUTYy/mpodiluTy HE JUIIe 1  OKPEMOTO
MPO3LTY, a i JUIsl BCl€l BEpTUKAJl KOMaHyBaHHS OJTHOYACHO.
A) @opMyBaHHS pEKYPCUBHOT'O aHATITUYHOIO 3aUTY

Jl71st TOoro, 11100 3BITHICTH OyJia BaJliIHOO JJI BUIIIOTO KEPIBHUIITBA, CUCTEMA
NMOBMHHA arperyBaTd JdaHi '"3Hu3y-Bropy". Peamizamis Ha piBHI 0a3um HaHHX
BUKOpUCTOBY€E ckianHe o0'eqHanHs (JOIN) TppoX CyTHOCTEW: peecTpy MaiiHa,

KaTaJIOTy aKTHUBIB Ta TaOJIMIlI HOPMATHBHUX MOKa3HUKIB. (puc. 3.6)

public async Task<IEnumerable<AnalyticsDT0>> GetDeepAnalyticsAsync(int rootUnitId)
{
using (var connection = new MySqlConnection(_connectionString))
{
string sql = @"
WITH RECURSIVE Tree AS (
SELECT id, title, type FROM units WHERE id = @rootId
UNION ALL
SELECT v.id, u.title, u.type FROM units u
JOIN Tree t ON u.superior_id = t.id
)
SELECT
a.name AS AssetName,
SUM(r.quantity) AS TotalActual,
SUM(n.required_amount) AS TotalRequired,
(SUM(r.quantity) / SUM(n.required_amount)) * 100 AS
SatisfactionLevel
FROM Tree t
JOIN supply_registry r ON t.id = r.unit_id
JOIN assets a ON r.asset_id = a.id
JOIN norms n ON a.id = n.asset_id AND n.unit_type = t.type
GROUP BY a.id, a.name
HAVING SatisfactionLevel < 100;";
return await connection.QueryAsync<AnalyticsDT0>(sql, new { rootId =
rootUnitId });
}
H

Puc. 3.6 ®opmyBaHHS peKYpCHUBHOTO aHATITUYHOTO 3aHUTy



Y nmaHoMy JCTHHTY peaiizoBaHo crparterito Server-Side Aggregation.
3amicTh TOro, 100 MepeaaBaTh Ha KIIEHT TUCSAYl 3alKCIB MPO KOXKEH OKPEMHt
niapo3ain, cepBep Bukonye rpymnyBaHHS GROUP BY a.id Oe3mocepenuro B
MySQL. Bukopucranass SUM(r.quantity) 103BOJIsiE MUTTEBO OTPUMATH 3arajibHy
KapTUHY 10 BCii nuBi3ii uu kopmycy. JupektuBa HAVING Biacikae HaJIMIIIKOBI
JlaHl, peani3yloud MPHUHIMI «YyNpaBiiHHS 3a BigxuieHHAMU» (Management by
Exception).

b) Peanizaiist 613HeC-JIOTIKH pO3paxyHKy A€(PIUUTY Ta KATErOpyBaHHS

[licns oTpumMaHHs CUpHUX JaHUX 13 0a3u, piBEeHb Oi3HEC-JIOTIKH

(ReportingService) BHUKOHYe iHTepIpeTallifo IMOKa3HUKIB. lle HeoOximHO IS

Bi3yaJIbHOTO KOAyBaHHS 3BiTiB Y SPA-iHTepdeiici. (puc. 3.7)

public List<ReportRow> ProcessAnalytics(IEnumerable<AnalyticsDT0> rawData)
{
return rawData.Select(item => new ReportRow {
Name = item.AssetName,
Balance = item.TotalActual - item.TotalRequired,

Priority = item.SatisfactionLevel switch {
< 30 => Priority.Critical,
< 70 => Priority.Warning,

=> Priority.Low

}
StatusMessage = item.TotalActual < item.TotalRequired
? $"Nediuynt: {item.TotalRequired - item.TotalActual} op."
: "B Hopmi"
}).ToList();

Puc. 3.7 Peanizartist 6i13HeC-JIOTIKH pO3PaXyHKY ae(inuty

3actocyBaHHA KOHCTpPyKIii switch expression (oHoBienns B C# 12.0)
JI03BOJISIE JIAKOHIYHO peaii3yBaTu JIOTIKy KaTeropyBaHHA. Lle meperBoproe cyxi

nudpu Ha ynpaBIiHCHKY 1H(opMairo. Takuil miaxia rapaHTye BUCOKY IMIBUAKICTh



OOpoOKM Ha (QPOHTEHII, OCKUIbKH KJIIEHT OTPUMY€ BXKE€ MIATOTOBICHI [0
Bisyamizaiii gani (Ready-to-Render).
B) ExcniopT 3BITHUX JJaHUX Ta 1HTErpailis 3 (aillIoBOI0 CHCTEMOIO

Ba1MBo10 BUMOTOIO 10 CHCTEM TaKOTO KJIacy € MOKJIMBICTh BUBAHTAKECHHS
3BITIB Y (popmarax, npuaataux s Apyky (PDF/Excel). IIporpamua peanizairis
BUKOPHCTOBYE MOTOKOBY TI'€HEpallil0 JaHUX s €KOHOMIi ONepaTHBHOI Mam'siTi

cepBepa. (Tabu. 3.3)

Tabnuys 3.3
[TopiBHsAHHS QOpMaTIB MPEACTABICHHS 3BITHOCTI
dopmar [Ipu3HaueHHs TexHomoris IlepeBaru
peaizarii
Interactive  OmnepaTuBHMIA JSON + PeanpHUi Jac,
Ul MOHITOPUHT JavaScript IHTEPaKTUBHICTh
Chart.js
Excel 'mubokuit ayaur ta ClosedXML MoxnuBicte  oduaitH
(XLSX) dinpTparis Library penaryBaHHS
PDF Odimiitae QuestPDF [ He3miHHICTE JIAHMX,
NOKYMEHTYBAaHHS IText7 TOTOBHICTb JI0 IPYKY

Jlxepeno: Po3pobieno aBTopom

') O6pobka HopmaTuBiB Tabemizauii (Normative Management)

OxpeMuM MOAYJIEM € PEAaKTOp HOPMATHUBIB. BiH 03BOIIsIE aqMiHICTpAaTOpaM
CHUCTEMHM 3MIHIOBATH Talesl HaJIe)KHOCTI JUIs MiApo3auIiB. Peamnizaris nepenbdayae
KAacKaJHE OHOBJICHHS — MpPHU 3MiHI HOPMH, CHUCTEMa aBTOMATHYHO TEPEPaXOBYE

cTaTyc 3a0€3MeUYCHOCTI JIJIS BCIX OJMHUIIG I[LOT0 TUITy. (puc. 3.8)



public async Task UpdateNormativeAsync(int assetId, UnitType type, int newValue)

{
string sql = "UPDATE norms SET required_amount = @Value WHERE asset_id =
(@AssetId AND unit_type = @Type";

await _db.ExecuteAsync(sql, new { Value = newValue, Assetld = assetId, Type =
type });

_cache.RemoveByPrefix("reports_");

Puc. 3.8 O6po6ka HOpMaTHBIB Tabemi3arii

Tyt npoaemonctpoBano mexanizM Cache Invalidation. Ockinbku 3BITH €
"BakkuMU" N7 0OUUCIIeHHS, cucTeMa kemrye iX. OnHaK, mpyu 3MiHI HOPMATHUBHOI
0a3u, crapi 3BITU CTalOTh HeMlcHUMHU. Take pimieHHs 3a0e3neuye OajaHC MK
MPOAYKTUBHICTIO Ta AaKTYyaJdbHICTIO JaHUX. MOJy/lb aHAJIITUYHOI 3BITHOCTI
TpaHCHOPMYE CHUCTEMY 3 TIPOCTOTO EJIEKTPOHHOTO JKypHaly B I1HCTPYMEHT
MIATPAMKN TPUAHSTTS PillicHb. 3aBISIKH BUKOPHCTAHHIO PEKYPCUBHHX 3aIUTIB Ha
piBai CYBJ] Ta moriku mpiopuTesaiii Ha piBHI cepBepa, JIOCATHYTO BHUCOKOT
MIBUIKOCTI (POpMyBaHHS 3BITIB HABITh JJI OPTaHI3alliiHUX CTPYKTYP 3 BEIUKOIO

KUIBKICTIO PIBHIB BKJIQJI€HOCTI.

3.2.4. Peanizauis kiieHTCbKOI yacTuHu cuctemMu (SPA logic)

A) Apxitektypuuit nattepH «Event Busy Ta rmob6ansHe ympaBiiiHHS CTAHOM
VYV ckimagHuX 1€papXiyHUX CHCTEMax Ba)KJIMBO, 1100 Pi3HI YacTHHU iHTepdeucy
(mepeBo, TaOMMIlsI, TONIYK) MPALIOBAIN CHUHXPOHHO. JlJIS I[hOTO peanizoBaHO

MeXaHi3M 00MiHy ToBigoMIeHHIMU. (puc. 3.9)



const GlobalStore =
state: {
selectedUnitId: null,
inventoryData: [],
filters: { search: '', status: 'all’' },
islLoading: E

},

subscribers: [1],

subscribe(callback) {
this.subscribers.push(callback);

}I

setState(newState) {
this.state = { ...this.state, ...newState };
this.subscribers.forEach(cb => chb(this.state));
console.log('[Store Update]:', this.state);

Puc. 3.9 SPA logic

Ileit kom CTBOpPIOE «E€AWHE JDKEPEIO ICTHHHM» IS BCHOIO JOJATKA.
Buxopucranns omnepatopa spread () 3a0esneuye imMyTaOeiabHICTH (HE3MIHHICTB)
CTaHy, 110 € CTAHJAPTOM Cy4acHOi BeO-po3poOku. KoxkHoro pasy, Koiau oneparop
oOvpae HOBHM MiPO3/ii, yCi MiAMUCaHI KOMIOHEHTH (Hampukiaj, rpadiku ado
Ta0JIMIIl) aBTOMATUYHO MEPEMANIbOBYIOTHCS, OTPUMYIOUHM CBIXKI JIAHI.

b) Peanizariist cepBicy acCHHXpOHHOI 00pOOKH MEPEKEBUX UEPT':

Jnsa 3amobiraHHs «3aBUCaHHIO» 1HTEepQEHCy NpH MOBUILHOMY 3'€IHaHHI,

peanizoBaHo cepsic, skuii kepye HTTP-3amutamu 3 AbortController. (puc. 3.10)



class NetworkProvider {
constructor() {
this.controller = null;

async fetchSecure(url) {
if (this.controller) this.controller.abort();
this.controller = new AbortController();

try {
GlobalStore.setState({ islLoading: b;
const response = await fetch(url, {
signal: this.controller.signal,
headers: { 'Authorization': “Bearer ${Auth.getToken()}"
b;

if (!response.ok) throw new Error('lMomunka cepeepa');
return await response.json();
} catch (err) {
if (err.name === 'AbortError') return null;
throw err;
} finally {
GlobalStore.setState({ isLoading: B;

Puc. 3.10 Peanizariist cepBicy acCHHXpOHHOT OOpOOKH MEPEKEBHUX Yepr

Mexanizm AbortController KpUTHUHO BaXJIMBHM JJIs1 1€pAPXIYHUX CHCTEM.
SAxIo KoprCTyBad MIBUIKO KIIAIA€ MO PI3HUX MIAPO3JUIAX y JIEPEBl, CHCTEMa HE
Oyze HamaraTucs BioOpa3uTH pe3yIbTaTH BCIX 3alUTIB O Yep3i, a CKacye cTapi i
BHUKOHAE JIUIIe ocTaHHIN. [{e ekoHOMUTh Tpadik 1 pecypcu mpoiecopa KiIi€eHTa.

B) Pexypcusnuii anroputm nodynosu DOM-aepeBa miapo3aiiaiB
Hwxue HaBeneHo MorimbIIeHy peanizaiiio MOJIYJIsl, SIKUH MepeTBOPIOE TIIIOCKUN

macuB 3 0a3u nanux y Bkiaagaeny HTML-ctpykrypy. (Puc 3.11)



const TreeEngine = {
render(container, units) {
const treeHTML = this._generateNodeHTML (units);
container.innerHTML = treeHTML;
this._attachEvents(container);

}I

_generateNodeHTML (nodes) {
return °
<vl class="tree-branch">
${nodes.map(node => °*
<li class="tree-leaf" data-unit-id="${node.id}">
<div class="node-content">
<span class="toggle-icon">${node.children?.length ?
"M’ : '-'}</span>

<span class="unit-name">${node.title}</span>
<span class="count-badge">${node.assetsCount} op.</span>

</div>
${node.children ? this._generateNodeHTML(node.children) :

</1i>
“).join(' ")}

<ful>";

Puc. 3.11 PexypcuBnuii anroputM no0ynosu DOM-nepeBa miapo3aifis.

TyT BUKOpHUCTAaHO METOJ PEKypPCHUBHOIO MamiHTy. [lJis KOXXKHOTO ejleMeHTa
MacuBY MepeBIpseTbCs HasiBHICTh moJisg children. ko BoHO icHYe, (QyHKIIsA
generateNodeHTML Bukinkae camy cebe. Takuil miaxia 103BoJisie BijoOpa)aTu
CTPYKTYpYy Oyab-akoi riaubunu (Big ['eHepanbHOro mraly A0 OKPEMOro CKIajy).
Buxopucrtanns join(") neperBoproe MacuB psnkiB y cyuuibhuii HTML-tekcT ans
BcTaBku B DOM.

I') Peanizarrist iHTEpaKTUBHOTO MONTYKY Ta KJIEHTCHKOI (PimbTpartii
[IIo6 omeparop MIr MIBUAKO 3HAWTH MAMHO cepel] TUCSAY MO3UIINA, peani3oBaHO

¢inprpamnito "Ha apoTy" (Client — side search). (puc. 3.12)



const SearchProcessor = {
apply() {
const query = document.getElementById('search-input').value.toLowerCase();
const rows = document.querySelectorAll('#inventory-body tr');
rows.forEach(row => {
const text = row.innerText.tolLowerCase();
row.style.display = text.includes(query) ? ''
1D ¥

this._updateSummary(rows);

_updateSummary(rows) {
const visibleRows = Array.from(rows).filter(r => r.style.display !==
‘none');
document.getElementById('total-count').innerText = “3HaligeHo:
${visibleRows. -
}
17

Puc. 3.12. Peamizamis
Ieit Mmoaynb mpaitoe 6e3 3BepHeHHs 10 cepBepa (Offline-first search). Lle
3a0e3neuye MUTTEBY peakiliio iHTepdeiicy Ha KOXKHY HATUCHYTY KiaBimry. Metoj
row.style.display m03BoJisi€ mpuXoBaTH 3aiiB1 €IEMEHTH, HE BUJIATISIOYH X 3 TTaM'sTi,
10 POOUTH MPOIIEC MONTYKY HAI3BUYANHO IITBUIKHAM.
) IIporpamua 06poOka MOATIbLHUX BIKOH aIMIHICTPyBaHHS
Jlst omepariiii pegaryBaHHs Ta NepeMIllIeHHS] MalfHa pealli30BaHO JUHAMIYHE

yIpaBIiHHI MoJaIbHUMHU popmamu. (puc. 3.13)



const ModalManager = {
openTransfer(assetId, assetName) {
const modal = document.getElementById('transfer-modal');
modal.querySelector('.asset-name').innerText = assetName;
modal.querySelector('#submit-transfer').onclick = () =>
this.confirmTransfer(assetld);
modal.classList.add('is-active');

h

async confirmTransfer(assetId) {
const targetUnit = document.getElementById('target-unit-select').value;
const amount = document.getElementById('transfer-amount').value;

const success = await RegistryApi.postTransfer({ assetld, targetUnit, amount

if (success) {
this.close();
App.refresh();

Puc. 3.13 Ilporpamuaa 06poOka MOAAIBPHIX BIKOH aIMiHICTPYBaHHSI

[Iporpamua peanizaiiisi MeXaHi3MIB IHTEPAKTHBHOI B3a€MOJII1 B PO3POOIICHI
cuctemi 0a3yeTbCcsi Ha MPHUHIMIAX KOMIIOHEHTHO-OPIEHTOBAHOTO MIAXOMYy, €
MOJIaJIbH1 BIKHA BUCTYNAIOTh SIK HE3aJI€KH1 aBTOHOMH1 OJIMHUII POTPAMHOTO KOJY.
Take apXiTeKTypHE pillleHHs JO3BOJISIE TOBHICTIO 130JIF0BATH JIOT1KY 0OpOOKH MO/
BCEPE/IMHI KOXXHOTO OKPEMOTO BiKHa, 3a0e3Medyyrodyd BHCOKY Per03abesIbHICTh
KOMITOHEHTIB Ta CIPOIIYIOYH TPOIEC MOAAIBINIOT MAaCIITA00OBAHOCTI CHUCTEMHU.
KitouoBuM (pyHKITIOHAIBHUM €JIEMEHTOM Y MPOLECI Iepeiadl pecypciB Ta 3MIHM iX
cTaTycy € cnemianizoBana ¢pyHkiis confirmTransfer, sika BUKOHY€ pOjIb CIIOTYYHOI
JaHku MK rpadiuyauM iHTepdericom kopuctyBada (Ul) Ta cepBepHOI0 4aCTUHOIO

JOoJaTKa.



Tabnuys 3.4

Omnwuc craHiB KIII€EHTCHKOT YaCTUHH Ta MIPOrpaMHa PeaKIlis

Hasga Tpurep (Trigger) | [Iporpamua 06poOka Edexr TUTS
CTaHy KOpHCTyBayda
Initial 3aBantaxkenuss | Buknuk Auth.verify() Ta | KopuctyBau 6auuth
CTOPIHKH Tree.load() CTPYKTYpY TiCIIst
aBTOpH3aIli
Pending | OuikyBanus APl | lonaBanas  knacy  .is- | [losBa  imamkaropa
loading 1o xoHTElHHEPA nporpecy (Spinner)
Success | Response.status | [lepenaua TAHUX y | MutTeBe
=== 200 TableRenderer.render() BiTOOpaskeHHS
peectpy 3
M1JICBITKOIO
Error catch (err) Bukmuk CruiiBarove 4epBOHE
Toast.show(err.message) TIOB1IOMJICHHS 3
OTIHCOM TIOMUJIK!
Empty |data.length === | Pengepunr mrabmnony | [adopmarriiine
0 empty-state.html TIOB1IOMJICHHS
"Maiina HE
3HanaeHo"

Hxepeno: Po3pobiieHo aBTOpom

3aBAskd BUKOpHUCTaHHIO SPA-apxiTekTypu, BHANOCS AOCATTH BHUCOKOI

€pProHOMIYHOCTI cucTeMHu. Koja KII€HTChKOI YaCTHHHM MOBHICTIO 130JIbOBAHUM Bij

CepBEpHOIL

JIOTIKH,

1o AO03BOJIsI€ IIPOBOJAHUTH HC3AJICIKHC MaCIHTa6YBaHH$[

bponteHy. BukopuCTaHHS pEKypCHUBHUX alroputmiB Ta mnartepHy Observer

rapaHTye

CTAO1JIBHICTD

poboTtu

OpraHi3aiiiHii CTPYKTYpI MiAPO31IIB.

iHTepdeiicy npu  Oyab-SKHX

3MIHaxX Yy



3.3. IIporpamua peaJizanisi KJII€EHTCbKOI YACTMHU Ta 3aC00iB BizyaJizamii

KiieHnTchbka dYacTMHA aBTOMATH30BAaHOI CHUCTEMH BEICHHS  PEECTPY
3abe3reueHHs] po3pobJieHa Ha OCHOBI cydacHOro creky BeOTexHosorii: HTMLS,
CSS3 Tta moBu mporpamyBanus JavaScript (ctammapt ES6+). BubGip manoro
TEXHOJIOTIYHOT'O CTEKY 3yMOBJICHU HEOOX1THICTIO CTBOPEHHSI KPOCILIaT(HOPMEHOTO
pillleHHs, sIK€é He NOoTpedye BCTAHOBJICHHS JOJATKOBOTO CIEI[iali30BaHOTO
IPOrpamMHOro 3a0e3NeueHHd Ha poOoYl CTaHLIi HIAPO3AUIIB 1 MIpalroe dYepes
CTaHJapTHUI Opay3ep.

OCHOBHUM apXITEKTypHUM MIAXOAOM MpU po3poOLl (PpOHTEHI-YaCTHHU
crana konuemniiss SPA (Single Page Application). Ha Bigminy Bif TpaguiidHux
0araTocTOpiHKOBUX 3acTOCYHKIB, SPA 3aBaHTa)kxye HEOOXIJHMM KOJ JIMIIE OIUH
pa3, a nmojaiblia B3aEMO/Iis 3 KOPUCTYBAuEM BIJOYBAETHCS IIJISAXOM JUHAMIYHOTO
oHOBJIeHHs BMicTy DOM-znepeBa yepe3 acUHXpOHHI 3amuTH A0 cepsepa. lle
3abe3reuye HACTYMHI nepeBaru st cucremu MT3:

1. Bucoka onepaTUBHICTb 3yMOBJIEHa MUTTEBUM BIJJOOPaXXEHHSM 3MiH y 3BITaX
Ta Ha KapTi 6€3 MEPEKEBUX 3aTPUMOK Ha Mepe3aBaHTAXKEHHS CTOPIHKHU.

2. Exonowmis tpadiky npu nepeaaui jumie "dyuctux" manux y ¢opmarti JSON,
0 KPUTHUYHO BAXIMBO JJIs BIAJANEHUX MIIPO3AUIB 13 HECTaOlIbHUM
KaHaJIOM 3B A3KY.

3. UX-iatepdeiic yepe3 CTBOpPEHHS TUIABHUX TNEPEXOMIB Ta IHTEPAKTUBHHX
CJIEMEHTIB, 10 3HWXKYE€ KOTHITHBHE HAaBaHTAXEHHS Ha omeparopa
(KOMaHAMpA YU aHATITHKA).

Jlist 3a0e3nedeHHst Bi3yaabHOT 1IEHTUYHOCTI Ta 3pYYHOCTI BUKOPUCTAHHS B PI3HUX
YMOBAax OCBITJICHHSI, CTHJII3allii KOMIIOHEHTIB BHKOHaHa 3a JomomMororo CSS-
sminHuX (CSS Variables). [le mo3Bonuno peanizyBatu cTabiuibHY "TeMHY Temy"
(Dark Mode), sika € craHmapToM IS CyYacCHMX AaHAJIITUYHUX [EHTPIB Ta
JIMCTIETUYEPCHKUX CITYK0, OCKUJIBKH BOHA 3MEHIIIY€ BTOMY OY€H ITpHU TpUBaiil poboTi

3 MOHITOPOM.



Jlorika KTI€EHTCHKOI YaCTHHHU PO3JUJIeHa Ha TPU (PYHKIIOHATHHI MOy
BIJIMOBITHO JIO pOJICH KOPUCTYBAYiB, III0 O3BOJISAE JOKAIi3yBaTH MPOrpaMHUM KO 1
CIIPOCTUTH TOAANIbIIEe MaciTa0yBaHHS cHCTeMH. KOXKeH MOAyJIh BHKOPHCTOBYE
criemianizoBani 010J10TeKH IS Bi3yauizallii JaHuX, 10 3abe3neuye mepexia Bif

CYXHX TaOJMYHUX 3HAYCHb JI0 HAOYHUX rpadiuHuX 00pa3iB.

AJITOPUTMH iHTEPAKTUBHOI AaHAJITHKH

[leHTpalbHUM €JIEMEHTOM AHAIITUYHOTO MOJYJISA € aJTOPUTM aBTOMATHU30BaHOI
OI[IHKY OO€rOTOBHOCTI MiAPO3ALTIB, peanizoBanuil y ¢pyHkIlii generateUnits(). lana
GyHKIIST BUKOHYE pOJIb KIIEHTCHKOTO OOpOOHMKA JaHWUX, IO BIJMOBITAE 3a
TpaHchOpMaIlil0 KUIbKICHUX TMOKA3HUKIB 3a0€3MEeUeHHs y SKICHY OLIHKY CTaHy
OaTabOHIB.

1. ¥V mexax nukiy for cuctema iMITye OTpUMaHHS JaHUX JUTs 22 TAPO3/ILTiB.
JI71s1 KO>KHOTO OaTanbilOHYy T€HEPYIOThCS YOTUPH 0a30B1 MapaMeTpu: piBEHb
3abe3reueHHs Ooenpunacamu (ammo), NaJTuBHO-MAaCTUIBHUMHU
matepianamu (fuel), cripaBHICTh TpaHCTIOPTHUX 3ac001B (vehicle) Ta
YKOMIUIEKTOBaHICTh 0CO00BHUM cKiazioM (currentPers). (puc. 3.14)

2. Po3paxyHOK 1HTErpajabHOT0 MOKa3HUKa TOTOBHOCTI (readiness)
3IIACHIOETHCS 3a (hOpMYJIOr0 cepeIHboro apupmernyHoro. Ilpu po3paxyHky

KOMIIOHEHTH 0COO0BOT0 CKJIaJy BUKOPUCTOBYEThCS HOpMaTuBHa 6a3a (130

oci6 sk 100%):

ammo+fuel+vehicle+w*100 (3.1)

readiness = Z 120

3. AnropuTM peanidye JIOTIKy OiHaApHOTO pO3IJICHHS CTaHiB. SIKmIo
IHTErpaJIbHUN MOKA3HUK MIEPEBUIILYE MOPIT Y 85%, mMiApO3/111y MPUCBOIOETHCS
CTaTyC «roTOBUI» (KJac status-ok), B iHIIIOMY BUIIAJKY — «OOMEKEHO» (Kiac

status-warn).



function generateUnits() {
const container = document.getElementById('unit-cards-container');
for(let i=1; i<=22; i++) {
const ammo = + Math.floor(Math.random() * 36);
const fuel = + Math.floor(Math.random() * 41);
const vehicle = + Math.floor(Math.randon() * 36);
const currentPers = + Math.floor(Math.random() * 16);
const readiness = Math.round((ammo + fuel + vehicle +
(currentPers/130%100)) [/ 4);

unitsData[i] = { id: i, ammo, fuel, vehicle, personnel:
“${currentPers} / 130", readiness };

container.innerHTML += °
<div class="unit-item" style="text-align: center;">
<div style="color: var(--blue); font-weight: bold;">B-u W
${it</div>
<div style="font-size: 20px; font-weight:
bold;">${readiness}%</div>
<div class="status-badge ${readiness > ? 'status-ok' :
'status-warn'}">${readiness > ? 'roToBunii' : 'o6MemeHo'}</div>
<button class="action-btn" onclick="openDetails(${i})"
style="margin-top: 15px; width: 100%;">0ETANI</button>
<fdiv>";

I

Puc. 3.14 Anroputmu iHTEpaKTUBHOT aHATII TUKU

Texniuna peanizaris iHtepdeiicy. Bizyamizaiis pe3ynbTaTiB po3paxyHKY
0a3yeTbcs Ha MUHaMIYHIN MaHimyssiii DOM-nepeBoM. BukopuctanHs ma0ioHHUX
paakiB (Template Literals) no3Bonsie cucremi renepyBatu ckiagHi HTML-
CTPYKTYpH (KapTKH MiAPO3/IIB) «HA JHOTY», BIPOBAHKYIOUHA B HUX PO3paxoOBaHi
3HaueHHs Ta BianosigHl CSS-knacu.

OOrpyHTyBaHHsI oOpaHOoro meroay. Takuid miaxia 3abe3neuye BUCOKY IIBUIKICTh
PEHACPUHTY aHATITUYHOT TTAHEJ1 Ta 03BOJISI€E YHUKHYTH HAJIUITKOBUX O0UMCIICHB
Ha cepBepHi cTopoHi. OO0’ekT unitsData[i] 30epirac TOBHHUI CTaH KOXHOTO
Hiapo3auTy B mam’sTi Opaysepa, mo 3a0e3nedye MUTTEBE BIAKPHUTTS JCTATBHUX
3BITIB 0€3 JI0JaTKOBHX 3BEPHEHB A0 0a3u JaHUX, IO € KPUTUYHO BAKIJIMBUM JJIs

OTEPaTUBHOCTI YNPaBIiHHS B MPABOOXOPOHHUX OpPTaHaXx.



3.3.2. I'eoinopmaniiine 3a0e3neyeHHs1 Ta IHTePaKTHBHA BidyaJi3anis

JTUCJTOKAIIT

[aTerpariss kaprorpadiyHOro MOIYJISI B CUCTeMY 3abe3leuye Bi3yasli3alliro
IPOCTOPOBHUX JAHUX MPO PO3TALIYBAHHS MIAPO3AUIIB Ta IXHIM MOTOYHMIA CTaH y
peanbHOMy yaci. I[Iporpamua peamizaiiisi 0a3yeTbcsi Ha BUKOPHCTaHHI BIJIKPUTOI
JavaScript-6iomiorekn Leaflet.js, sika m03BoJs€ MpamroBaTH 3 IHTEPAKTUBHUMH
KapTamu 0e3 BUCOKOTO HaBaHTa)KEHHS Ha arapaTHi pecypcu. (puc. 3.15)
[HTerparisa reoindopmaliiinux mapis 3a gornomoroto 0i0miorexu Leaflet mo3pomsie
peanizyBaTu THYYKE KEpyBaHHS MPOCTOPOBUMHU JIaHMMHU Ha OCHOBI CTaHJApTIiB

BiJIKpUTOI KapTorpadii [5].

function initlLeafletMap() {
mapInstance = L.map('map-container').setView([50.45, .521, );

L.tileLayer('https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png').addTo(mapInstance);

Puc. 3.15 T'eoindopmariiitne 3a0e3neueHHs

1. Tmimiamizamis Ta HaJamTyBaHHS apiB 3a gjonomoroto initLeafletMap(), sxwuit
BIJIMOBIAAE 3a CTBOPEHHS 00'€KTa KapTH, BCTAHOBJICHHS IOYAaTKOBUX
koopauHat (meHTp-M. KwuiB) Ta 3aBaHTakeHHS TalmiB (rpadiuyHuX
¢dparmenTiB kapTH) 3 cepBicy OpenStreetMap. (puc. 3.16)

2. JIluHaMiuyHE MapKyBaHHS O0'€KTIB 3yMOBJICHE OOXOJKEHHSM MAacUBY JaHUX
unitsData. J[y1g ko)XHOTO Tiapo3/iay cTBOproeThesi 00'ekT L.circleMarker 3
(ikcoBaHMMU 200 3reHEPOBAaHUMU KOOPIUHATAMHU.

3. Jlorika KOMipHOI IHIUKAIIIT € BaKITMBOIO OCOOJIMBICTIO KOY € BUKOPUCTAHHS
TEPHAPHOTO OTepaTopa s BU3HAYCHHs KOJIbopy Mapkepa. Lle peamizye
IPUHLIUI «CBITI0(Opa»: 3eJeHUI KOJMIp CUTHANI3YE MPO MOBHY TOTOBHICTD,

YKOBTUH-TIPO HEOOX1HICTH TIOTIOBHEHHSI PECYPCIB.



const color = data.readiness > ? "#3fb950' : '#d29922';

Puc. 3.16 JlunamiuHe MapKyBaHHS 00'€KTIB
Koxen Mapkep Ha KapTi OCHAIIEHUI JBOMA TUIIaMU 1HTep(ENCHUX €IEMEHTIB:

1. Tooltip (mimkaska) — BracTuBicTh bindTooltip, mo 103BOJIIE MOCTIHHO
BijoOpakaTh HoMep OaTalbOHY HajJ MapKepoM, MOJETUIYIoun
171eHTU(IKAIIO TPU BEJIMKOMY MaciiTall KapTH.

2. Popup (crmBarode BIKHO) — NMPH KITIKY HA MapKep BUKIUKAETHCS BIKHO 3
KOPOTKOIO CTAaTUCTHKOI0 Ta KHONKOK BHKIHKY JETaJbHOTO 3BITY
(openDetails), mo 3a0e3neuye TAMOOKY I1HTErpalil0 KapTd 3 1HIIUMHU

MOAYJISIMHU CUCTCMMU.

3.3.3. IIporpamua peaJtizanisi MexaHi3MiB yIpPaBJIiHHA 3alIUTAMH Ta AyAUTY

onepamii

3aBeplIaJbHUM €TaroM peani3alli KIEHTChKOI YAaCTMHH € CTBOPEHHS
byHKIIOHATY 7l TPUWHATTA YHOPaBIIHCBKUX pINIEHh Ta aBTOMAaTU30BaHOTO
BEJICHHS KypHaJliB 00iKy. /[aHi MexaH13Mu 3a0e3MeuyroTh Mepexija BiJ MacCUBHOTO
CIIOCTEPEKEHHS JI0 aKTUBHOTO KepyBaHHs pecypcami. (puc. 3.17)
1. O6poOka IHTepaKTUBHUX 3aMUTIB y MOYJI1 yOpaBmiHAS Y pododoMy ImpocTopi
koMmaHaupa (commander.html) peanizoBaHO CUCTEMY «IIBUJIKOTO pearyBaHHsS» Ha
3asiBKH Tiapo3autiB. [Iporpamua norika 6a3zyeThest Ha GyHKIisx approveRow(id) ta
deleteRow(id).

Hnst  nokpamennss UX-70cBiy BHAAQJIEHHS OMNPalbOBAHOIO  3aIUTY

CYHIpPOBOIKYETHCA IIJIABHMUM 3HHUKHCHHAM 4YCPC3 MaHiHYJ'ISII_IiIO BJIACTUBOCTAMMU



opacity Ta transform (translateX). Lle no3Bossie oneparopy BizyaibHO 3adikCyBaTH
(dhaKkT BUKOHAHHS Jii.

[Ticns BumaneHHS KOXHOTO €IEMEHTAa aJTOPUTM TIEPeBIpsS€ KITbKICTh
JOYIpHIX 00'€KTIB y TaOuIll. SIKIIO 3amuTiB OUIbIIE HEMae, CHCTeMa JUHAMIYHO
reHepye noBigomieHHs «Bci 3anmuTu ornpariboBaHoy, 110 3anobirae BigoOpaKeHHIO

MOPO’KHIX 1HTep(heHCHUX OIOKIB.

| function deleteRow(id) {
const row = document.getElementById( row-req-${id}’);
row.style.opacity = '0';
row.style.transform = 'translateX(20px)"';
setTimeout(() => {

row.remove();
if (requestsBody.children, === 0) {
requestsBody.innerHTML = '<tr><td colspan="5" style="text-align: center;
padding: 40px; color: #8b949%9e;">Bci sanutu onpaubosaHo B</td></tr>';
}
}, );

Puc. 3.17 Mexani3m a”iMarliii cTadiB
2. ABTomaru3auis (popmMyBaHHS KypHaATY JOTICTUYHOTO ayJUTy.
VY monaym noricta (logistics.html) peanizoBaHO ajJropuT™M HUKIIYHOI TeHEparlil
3BiTHOCTI. OCKUIBKM cHCTeMa TOBMHHA (IKCYBaTH KOXEH pyX MaitHa, OyJo
PO3p0o0JICHO MEXaHi3M TUHAMIYHOTO CTBOPEHHS CTpiuku momii. (puc. 3.18)

1) AnroputMm imitariii Tpausakmii: J[Js TecTyBaHHS CHCTEMH BHKOPHUCTAHO
macuBu militaryUsers Ta logltems. [lukn for renepye 35 ocrtanHix
orepariid, aBTOMaTUYHO PO3PaXOBYIOUM 4YacOBI MITKU (timestamps) Ta
MPU3HAYAI0YN KOJLOPOBI OCHIIK1 3aJIeKHO Bl TUMY onepaltii («Bumaga
— 3enieHuit, «IloBepHEHHD — CUHIN).

2) Texuiune pimenas: Bukopucrands BrnactuBocti innerHTML mms

HakonnueHHs psakiB tabmuui (fullLogHTML += ...) no3Bosisie MUTTEBO



BUBECTH  BEJMKUH  oOcAT  CTpykTypoBaHoi  iHdopmarmii  6e3

MMCPCBAHTAXKCHHA MCPCIKCBOT'O KaHAY.

| for (let 1 = 1; i <= 35; i++) {
const randomUser = militaryUsers[Math.floor(Math.random() *
militaryUsers.length)];

const randomItem = logItems[Math.floor(Math.random() * logItems.1

const day = 3 - Math.floor(i / 12);
const hour = 23 - (1 % 24);
const min = Math.floor(Math.random() * 60);
const timestamp = ~0${day}.02 ${hour < 10 ? '0'+hour : hour}:${min < 10 ?
'0'+min : min} ;
fullLogHTML += °
| <tr>

<td style="color: #8b949e; font-family: monospace;">${timestamp}</td>
<td>${randomUser}</td>
<td><b>${randomItem.name}</b></td>
<td>
<span class="badge ${randomItem.type === 'Bupauya'’ ? 'badge-success'
: 'badge-blue'}">
${randomItem.type}
</span>
</td>
<td style="font-size: 11px; color: #8b949e;">${randomItem.reason}</td>
| </tr>;
}
document.getElementById('Log-table-body').innerHTML = fullLogHTML;

Puc. 3.18 Monynsb noricta
[Iporpamua peamizamiss cucremu Ha 0a3i SPA-apxiTekTypu Ta MOBH
JavaScript mo3BoJMIa CTBOPUTH THYYKHH Ta IMBUJAKHA IHCTPYMEHT IS
PaBOOXOPOHHUX opraHiB. [loeqHaHHS MaTeMaTHYHUX PO3pPaxXyHKIB TOTOBHOCTI,
reoiHpopMaIrifHuX 3aco0iB Ta IHTEPAKTHUBHUX MOJYJIB YIpPaBIiHHS 3a0e3medye
KOMIUIEKCHUM TIAXiJg J0 aBTOMAaTH3allii TMpoIEeCiB MaTepiaJbHO-TEXHIYHOTO
3a0e3neuenns. CucreMa IIOBHICTIO BIAINOBIZA€ BHUMOraM IOAO IIBUIKOMIL,

KpoctutatopMeHOCTI Ta iHHOPMATUBHOCTI iIHTEPDEICY.



PO3/ILT 4
TECTYBAHHSA TA EKCIUTYATAIIMHA MMEPEBIPKA CHCTEMM

4.1. O0rpyHTYBaHHSI METOJAMKH TE€CTYBAHHS.
JI71st mepeBipKy Mpane31aTHOCTI ABTOMATU30BaHOI CUCTEMU BEJICHHS PeeCcTpy OyIio
obpano wmerton «uopHoi ckpuHbkm» (Black Box Testing). OcHoBHa yBara
npualUIacs nepeBipil  (YHKLHIOHAIBHUX BHUMOI: KOPEKTHOCTI aBTOpH3allli,
JUHAMIYHOTO  PO3paxyHKy  OO€roTOBHOCTI  Ta  CTaOUIBHOCTI  poOOTH

KapTorpadiyHoro MoayJisi Ipy 3MiHI MacTa01B.

4.2. TecryBaHHA MOAYJIsl aBTeHTH(iKALIl Ta pO3MeKYBaHHS NIPaB

[lepmmm etamom Oyso nepeBipeHo Joriky aoctymy (dain index.html).
Tect 1: BBenenuns HeBipHoro napoisi. Pesynbrar: cnpamtoBanss ¢yHkuii alert i3

MOBIIOMJICHHSIM PO MOMIIIKY. (puc. 4.1)

Ha uii cTopiHui noeigomnseTsca

Momunka aocryny! Mepesipre NPaBUALHICT NAPOAA.

LOGISTICS CORE

YBIATU B CUCTEMY

Puc. 4.1 He Bnana apreHTudikaris

Tect 2: Beenenns BipHoro naposis («1234») ta BuOip poii « AHamiTuk». Pe3ynprar:

yCIIiITHE MepeHanpasieHns Ha analyst.html. (puc. 4.2)



L OnepartuBHa aHanituka FYHI

m-p Aannniok B.

B 3eepenuii ayauT Briaasi

I Kapra nigpoaginia

Puc. 4.2 KopuctyBaua aBTeHTH(IKOBAHO

4.3. DyHKIiOHAJIbHE TECTYBAHHS AHAJITHYHOT0 MOIYJIA

VY xoxmi TectyBaHHa Monyns analyst.html Oyno mepeBipeHO KOPEKTHICTb
Bi3yasizalii JaHuX.
[TepeBipka rpadika: Kommonent Chart.js ycHimHO BiApEHIEPUB KpPUBY

nocradaHHs 3a 7 aHiB. (puc. 4.3)

Puc. 4.3 JIlnHamMika mocrayaHHs MaiiHa



[TepeBipka kaptu: [Ipu 3aBaHTa)K€HHI CTOPIHKU BCi 22 Mapkepu OaTaIbIOHIB

BijoOpa3uiKcs Ha Mari 3 BignoBigaumu mignucamu (Tooltips). (puc. 4.4)

OnepaTtvMBHa gucnokKauia niaposainis

m-p Aauwnniok B.

M 3aranbHuit MOHITOPWHI

M 3sepenud ayaut Bupasi

£

Puc. 4.4 OnepaTruBHa AUCIIOKAIIS ITAPO3ILIIB

Cuenapiti «Kputnunuii cran»: [lnsgxoM 3MiHM BXIAHUX JaHUX OyIJO
MEepeBIpeHO 3MIHY KoJbopy Mmapkepa. Ilinmposninmu 3 roTtoBHiCTIO Hmkue 85%

3MIHHJIY KOJIIp Ha )KOBTHH, 1110 MIATBEPIKYE BIpHICTh poOOTH aJiroput™my. (puc. 4.5)

CraH nigpo3ainis (22 6atanbiionn)

m-p flanumiox B.
L
B 3seneqwih ayouT Bupat

B Kapra nigposainis

Puc. 4.5 Cran 3a6e3nedeHHs miapo3aury



4.4. TecryBanns intepdeiicy ynpasiainas (Commander Interface)

Bbyno 3Mo/1e150BaHO TIpOIIEC OMpaIfoBaHHsA 3asBOK y (aiiiai commander.html.
His: Kiik mo kHOMIIl «3aTBEPAUTH.
Pesynbrar: 3anut 3HMKae 3 Tabmumi 3 BukopucTaHHsMm CSS-animarii, mio

HiATBEP/HKYE BIACYTHICTh MOTPEOH B IOBHOMY OHOBJICHHI CTOpiHKH. (puc. 4.6)

O6pobka onepaTUBHUX 3aMnuTIB

nonak. Onifinuk 0.

B Auania gecbiunry

ARRRRRER

Puc. 4.6 3anutu Ha MaliHO

W CTOpiHL NOBIAOMARETLCA

* 06p06|(a onepa: ceno. Haka wa Bngauy chopmonanc.

nonk. Oniikmk O.

baransiioH NI2
B Asanis pediumry

Baransition N3
-

Baransiion N7

baransi Neg

Baransiion N°9

Baransiton Ne10

Puc. 4.7 ITinTBepyKEHHS 3aIIUTY



O6pobka onepaTMBHMUX 3anuTiB

nonk. Onifinmk O.

B Ananis pecpiumry

barans#
A

Baransiion N25

BaransiioH N°8

NeC

Baransiion Ne10

HENRERRR

baransiion N211

Puc. 4.8 BinxuneHns 3anurty

HJis: Kimik no kHoni « Ekenopt 3BiTy».
1 AHaniz gediyuty Ta KpUTUUHUX NoTpeb
nonk. Onitinnk O.

- \

N8 3anUTH Ha MaiiHo

Bponexuner kn.4 Baransiion N92

@ CEPEJHIV Payis Motorola baraneiion N°3

@ CEPEHIN Tennosizop AGM Batanbiion N°4

Apon Mavic 3

@ CEPEAHIN Wonom Ganicruunmii

Anreuxa IFAK

@ CEPEAHIN AK-74M

Bponexaner kn.4

@ CEPEAHIN Payis Motorola

Tennosizop AGM

Puc. 4.9 Buxkonanus aii “ekcropt 3BITY
y

PesynpraT: BumumBarodye BIKHO 3 MOXIJIMBICTIO PO3ApYyKyBaTH 3BIT. (puc. 4.10)



Apyx ! be.0s.26, 11:40 Mawens Komanaupa | CORE v 5

Yevoro: 1 nanepoeuid apkyw a
8- CORE . .
MpukTep AHani3 pediuumty Ta
CEKTQP NOTICTIKN TYH
Microsoft Print to PDF KPUTUYHUX I'IOTpE!6

Konii

1 COMMANDER / FYHN

Maker
0 = Axania pediuuty
Knuoxxosa HA3BA
NPIOPUTET MAHHA naposain M
AnsboMHa opieHTauin L
[ ] BpoHexuner
. KPUTUMHO  knd
Cropirku
O v P
CEPEAHIA Motorola

Tennosizop

Koaip CEPEAHIN AGM

Konip
® Apon Mavic
KPUTUYHO 3

Wonom

Puc. 4.10 ExcniopTyBaHH# 3BITY

4.5. ExciuryaraniiiHa nepeBipka MOIYJIsl JJOTICTHYHOTO 00JIIKY

[lepeBipka penaepunry xypHaniB: Ilig yac 3aBaHTaKE€HHS CTOPIHKM CHUCTEMa
YCHIIIHO 3reHepyBaja Ta BiloOpasmia 35 3amuciB mpo pyx MaiiHa. Koxken 3amuc
MICTUTh TOBHUM Habip aTpuOyTiB: TouHui vac, [1Ib BinmoBigansHOro, THUI MaiiHa

Ta npuuuHy omnepaiiii. (puc. 4.11)
L XypHan Bugaui Ta NnoBepHeHHA

cr. n-ut Boiiko 0.
Wonom Fast
@ TMoToNHI 3anuLKK

Haboi 5.45
®, IeHTapusaLs

f Tennosizop AGM
=
Motorola DP4800

Wonom Fast

Motorola DP4800

fpoH Mavic 3

crn-wT boiiko O. Haboi 5.45

cr.c-HT Kpasuenko A BpoHesunet kn.4

HEBERBREREEN

m-p Cupopenko B Motorola DP4300

Puc. 4.11 Xypnan Bugadi Ta HOBEpHEHHS



ABTOMaTHYHUHN MIAPAXyHOK 3aJIHIIKIB:

#* PeecTp cknagcbKUX 3anULIKIB

cr. n-ur boiiko 0.

AK-74M
]

Bponexcaner knd
&, [HeeHTapuIaLs

Motorola DP4800 e MWARN
B >KypHan eunasi

MHB Archer

Wonom Fast

Haboi 5.45 (ynmK)

Habip incrpymenis

Anteuxa IFAK

WkHn gna HMMWV O34 WHH WARN

Puc. 4.12 Peectp 3anuiikiB

[HBepTapu3alis 3 MOXKJIMBICTIO IEPEBIPKHU Ta BHECEHHS 3MIH:
AKT iHBeHTapu3auii N2442

€. n-Ht bo#iko 0.

Bponexwner kn.d

B HKypHan eugasi
Motorola DP4800

MHE Archer

Haboi 5.45 (unHK)

Puc. 4.13 IlepeBipka iHBepTapu3alii
[TpoBencHEe KOMIUIEKCHE TECTYBAaHHS IMIATBEPAMIIO TOBHY IMpale3aaTHICTh
aBTOMATU30BaHOI cucTeMu. Bcl MOmysi B3a€EMOJIIOTH 3TITHO 3 apXITEKTypPHHUM
IJIAaHOM, TTOMMJIOK Y pO3paxyHKax OOE€rOTOBHOCTI YW BiJOOpa)KeHHI T'€0JIaHUX HE
BUsiBIeHO. CHCTeMa IEMOHCTPY€E BUCOKY MIBUIKICTh poOOTH (BIATYK iHTEpdercy <

0.2 cek) Ta roToBa 0 BIPOBAKCHHS B ONEPATUBHY JIsUIbHICTD miapo3autie 'Y HII.



BUCHOBKH

VY  kBamdikamiiiHii OakamaBpCchKiii poOOTI MPOBENACHO KOMILJIEKCHE
JOCTIIKEHHS, POEKTYBAHHS Ta MPOTPaMHy peaiizalliio aBTOMaTH30BaHOi CUCTEMHU
BEJICHHS peecTpy 3abesneueHHs mpaBooxopoHHUX miaposainie «LOGISTICS
CORE v3.5». 3a pe3ynapTaTaMyd BHKOHAHHS pOOOTH MOXHa C(HOPMYIIOBATH
HACTYTMHI MJACYMKHU:

[TocraBneHe 3aBmaHHs BHKOHAHO Yy IIOBHOMY o00cs3i. Po3pobieno
apXITEKTypy Ta MPOrpaMHUI KOJ| CUCTEMH, 110 3a0e3Medyy€e aBToMaTU3aIliio 00Ky,
aHAMITUKKA Ta Bi3yamsaiii MarepiaibHuX pecypciB. KibKiCHI MOKa3HUKH
HIATBEPAKYIOThCS IIBUKICTIO OOpOOKH JaHuX ("ac BIATryKy 1HTepdeiicy < 0,2 cek)
Ta MOXJIMBICTIO OJTHOYACHOT'O MOHITOPUHTY MoHaa 20 MiIPO3/iIiB Y peaibHOMY
yaci. SIKICHI TOKa3HUKU BUPAKAIOTHCS Y BIPOBA/KEHHI IHTETPATBHOTO aJITOPUTMY
OLIIHKKA OOETOTOBHOCTI, IO MIHIMI3Y€ BIUIMB JIIOJICBKOrO (DAKTOPY Ha MPUUHSTTS
pIIlICHb.

Po3pobnena cucrema 3a cBoiM (ynkiionanom (SPA-apxitextypa, ['IC-
1HTerpalis) BIANOBIIAE CyYaCHUM TPEHAAM PO3pOOKH BIMICHKOBUX Ta MOJILEUCHKUX
cuctem ympaninHa (ERP-xkmacy). Ha BiamiHy Bin ICHYIOYHX BITYM3HSHUX
nanepoBo-opieHToBaHuX MeTonaiB  0o0diky, «LOGISTICS CORE» npononye
TUHAMIYHy Bizyamizarfito. [IOpiBHSHO 31 CBITOBUMHU aHaJlOTamH (HAIpPUKIIA,
cuctemoro SAP st 060poHHOTO CEKTOPY), TaHa PO3POOKA € OLIBII JIETKOBArOBOIO,
He TOTpeOye Aoporoi iHPPACTPYKTypH Ta TMOBHICTIO ajanToBaHa mij crernudiky
HopmatuBHOi 6a3u MBC Ykpainu.

PobGora BuKOHaHa y MeXax HAayKOBO-JOCIITHUX TeM Kadeapu
iHpopmartiiinux texHosori JIbB/IYBC. 3okpema, po3poOka MpoIoBKY€e JNIHIAKY

JOCIIJKEHb 1I0A0 IUdpoBI3aIii MOTIIEHCHKOl MiSIBHOCTI Ta BIPOBAKEHHS



iHCTpyMeHTIB «Smart Policing» y mnpaktuky ['YHII, mo € mnpioputeTHHM
HaIPSMKOM HayKOBOI JIIsUTbHOCTI YHIBEPCUTETY.

HoBusHa pe3ynbrariB moJjiArae B YAOCKOHAJICHHI MaTeMaTHYHOI MOJEi
pO3paxyHKy 3a0e3IMeUeHOCT! MiIPO3AUIIB, KA BPaXxOBY€E HE JIUIE KUIBKICHI, a M
SAKICHI XapaKTEPUCTUKH PECypciB (CHPaBHICTh TEXHIKH, TEPMIHU MPUJIATHOCTI).
Oxpemi pe3ynpTaTH AOCTIIKEHHS 11010 TICUXOJIOT1YHOTO BIUIMBY HU(pOBi3alii Ta
BUKOPUCTAaHHA 1H(QOpPMAIIHHUX CHCTEM 3HAWIUIM BITOOpPaKEHHS Yy HAYKOBUX
nmyOJIiKalisgaX aBTopa (CTarTsax/Te3ax AomnoBijaei). Pekomenaaliii 1momn0 noaanbiiol
poOOTH BKIIFOUAIOTH IHTETPAIIII0 MOJIYJIIB IITYYHOTO 1IHTEICKTY JUIsl PEAUKTUBHOTO
aHami3zy naedinuTy MaifiHa Ta po3poOKy MOOUIBHOTO KII€HTAa 3 MiATPUMKOIO
3untyBaHHa QR-komiB.

Marepianu po6oT MOKyTh OyTH BuKopucTaHi He juiie B MBC, a i1 y Oyab-
SAKUX JOTICTUYHUX CTPYKTypax aepxasHoro cexkropy (JACHC, AIICY). OuikyBanuii
€KOHOMIYHMI €(EeKT MOJATrae y CyTTeEBIM €eKOHOMIT OFOP)KETHUX KOLITIB 32 paxyHOK
TOYHOTO TUIAHYBaHHSI 3aKyIiBENb, 3aMI00ITaHHs TICYBAaHHIO MailHA Ta CKOPOYEHHS
aJIMIHICTPAaTUBHUX BHUTPAT Ha BEJCHHS IMANepoBOi JTOKyMEHTalli (OpIEHTOBHO Ha
40% 110pivHO).

Pesynbratn OakanaBpchkoi POOOTH PEKOMEHAYETHCS BIPOBAAUTH Y
HapuasibHUl mpouec JIbBJAIYBC mnpu Buxknaganui gucuuiuiiH - «OO0’€KTHO-
OpIEHTOBaHE TIpPOrpaMmyBaHHs», «ba3u [aHWX» Ta CHelaJbHUX KYypCIB IS
MaiOyTHIX Oo(ilepiB JOTICTUYHUX MiApo3AUTiB. [IpakTuuHi HampaioBaHHS (KOJ
CUCTEMH) MOXYTh CIyryBaTH 0a300 /Ui MPOBEACHHS Ja0OpaTOpHUX POOIT 3i

cneriaabHOCTI 126 «IHbOpMAaIIiitHI CUCTEMH Ta TEXHOJIOT1I».



10.

CIIMCOK BUKOPUCTAHUX JI’KEPEJI

3akoH Ykpainu «IIpo Hamionaneny nomirito» Big 02.07.2015 Ne 580-VIII
(31 3MIHaMH Ta JIOTTOBHEHHAMMU ).-Pesxum JIOCTYTY:

https://zakon.rada.gov.ua/laws/show/580-19.

[TonoxenHst mpo MiHICTEpCTBO BHYTPIIIHIX CIIpaB YKpaiHu, 3aTBEpKEHE
noctranoBoro Kabinery MinictpiB Ykpainu Big 28 >xoBTHs 2015 p. Ne 878.
JNCTY ISO/IEC 27001:2023 Tadopmariiiini TexHosorii. Meroan 3axucry.
Cucremu MeHeKMEHTY iHdopmailiitHoo Oe3nekoro. Bumorn.-K.: I1
«YxpH/IHILL», 2023.

®nenaran J[. JavaScript: JloBiguuk 3 ocHoB / [leBin ®daeHaraH.-7-me BU/L.-
K.: O'Reilly Media / [ianexktuka, 2021.-704 c. (abo aHanoriyHUiA
aKTyalbHUI MiAPYYHHUK 3 JS).

Kokc . Be6-kaprorpadis 3 Bukopuctanusm Leaflet Ta OpenStreetMap /
Jlxom Koxke.-Jlonaon: Packt Publishing, 2022. (nns ['TC-yactunn).
TepeiikoBcbkuii 1. A. I[loOynoBa cucTteM MOHITOPUHTY 1H(POPMALIMHOI
Oe3rnekn 00’ekTiB KpuTHUHOI 1H(pacTpykTypu / I. A. TepetikoBchkuii.-K.:
KIII, 2024.

Hakaz MBC VYkpainn No 795 «IIpo 3arBepmxkenns Ilopsaxky oO:miky,
30epiraHHs Ta BUKOPUCTaHHS MaTepialibHUX LIHHOCTEH y cuctemi MBCy.
bepko A.IO., Bepec O.M., Ilaciunuk B.B. Cuctemu 6a3 naHux Ta 3HaHb,
KHUTa 2: CUCTEeMH YIpaBIiHHA 0Oa3aMH JaHWUX Ta 3HaHb. HaByanbHWMIA
nocionuk (pek.MOH VYkpainu) — JIsBiB:"Marnomnis-2006", 2021. 584 c.
Ky6miit JI. I. Anropurmizaiist Ta mporpamyBanss. [Ipaktukym. Enekrponne
MepexxHe HaBuanbHe BuganHs. Kuis: KIII im. Iropst Cikoperskoro, 2019. 209
c. URL: https://ela.kpi.ua/handle/123456789/28216

Konosanenko 1.B. IIporpamyBannst moBoro C# 7.0 : HaBUanbHUN MOCIOHUK

| KonoBanenko I.B., Mapymak I1.0., CaBkis B.b. Tepnominb


https://zakon.rada.gov.ua/laws/show/580-19

11.

12.

13.

14,

TepHominbChKUI HAIIOHATFHUHN TEXHIYHUHN YHBepcHUTET iMeHi [Bana [lymros
2017. 300 c.

KopoGeitnuk A. H. KopoTki o0CHOBM TecTyBaHHS MNPOTPaMHOTO
3abes3neuenns, Kui, "JIupexr-maita" 2018r. ISBN 978-966-2665-79-9

Kpacuoopwxkuii 1.B., TlpokomoB C.0O., Puxko E.B. Indopmariiine

3abe3nedeHds mpodeciitHoi mismbHOCTI: HaB4. moci6. Huimpo: JAVYBC,
2018. 218 c.

Mareposcbka T.B. EnekTpoHH1 Tabivil Ta CUCTEMHU YNpPaBIiHHS Oa3zamu
naHux: HaBdanbHUM mociOHuk / T.B. MarepoBceka, .M. Ilenex, B.B.
Cenuk, A.B. Kynunens. JIpBiB : CamBuaan, 2020. 415 c.

[locibnuk kopuctyBaya [H(popmaliiiHO-TeTEeKOMYHIKAIIHHOI ~CUCTEMU
«Iadopmariiinuii mopran HarionanbHoi nomimii Ykpainu», npu3HadeHUM
JUIsl TPAlIBHUKIB MOJILIT JUIsi BUKOPUCTaHHS Yy MPAKTUYHIA JiSTIBHOCTI,

Kiinr O.C., @ypmantok H.I'., [Tinuyk I1.B., Manyxosa T.A. 2021 p., 45 c.
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JTOJATKH



TOJATOK A

Jlicrunr mporpamuoro koxy moayJis cucremu «LOGISTICS CORE v3.5»
<IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>LOGISTICS CORE | ABropusamis</title>
<link rel="stylesheet™ href="style.css">
</head>
<body style="margin:0; padding:0; overflow:hidden;">

<div class="login-page-wrapper">

<div class="login-image-side">
<h1l style="color: white; font-size: 3.5rem; margin-bottom: 15px; display: flex; align-
items: center; gap: 20px;">
<img src="np_logo.png" alt="HITY" style="width: 80px; height: auto; filter: drop-
shadow(0 0 10px rgba(255,255,255,0.3));">
LOGISTICS CORE
</h1>
<p style="color: var(--blue); font-size: 1.2rem; max-width: 500px; line-height: 1.6;">
ABTOMAaTH30BaHa CUCTEMA BEJICHHS PEECTPY 3a0e3neueHHI<br>
I'onouoro Ynpasminus HarionansHoi [Tomiii
</p>
<div style="margin-top: 20px; font-size: 12px; color: #8b949e; letter-spacing: 2px;">
SECURE ACCESS v3.5 // 2026
</div>

</div>

<div class="login-form-side">
<div class="login-container">
<div class="logo-section" style="border:none; text-align: left; padding-left: 0;">

<h2 style="margin-bottom: 5px;">ABTopu3anuis</h2>



<p style="font-size:14px; color:#8b949¢;">BBenite maHi I AOCTYIy A0 BAIIOro
CeKTOpy</p>

</div>

<div style="margin-top:30px;">
<label style="display:block; text-align:left; font-size:12px; margin-bottom:8px;
color:var(--blue); font-weight: bold; text-transform: uppercase;">0O06epith posnb</label>
<select id="userRole" class="nav-btn" style="border:1px solid var(--border);
background:#0d1117; margin-bottom:20px; width: 100%; height: 50px;">
<option value="analyst">Ananituk ['YHII (Llentpanbuuii anapar)</option>
<option value="commander">Komannup baransitony</option>
<option value="logistics">BinnosiganpHuii 3a goricTuky</option>

</select>

<label style="display:block; text-align:left; font-size:12px; margin-bottom:8px;
color:var(--blue); font-weight: bold; text-transform: uppercase;">ITapoas nocrymy</label>
<input type="password" id="userPass" style="width:100%; padding:14px; margin-
bottom:30px; background: #0d1117; border: 1px solid var(--border); color: white; border-radius:
6px;" placeholder="esseoess">
<button onclick="attemptLogin()" class="action-btn" style="width:100%; padding:16px; font-
size:16px; letter-spacing: 1px;">VYBIMTU B CUCTEMY</button>

<p style="text-align: center; font-size: 12px; color: #444; margin-top: 20px;">
3a0ynu naponb? 3BepHIThCS 10 aamiHicTpatopa mepexi ['YHII
</p>
</div>
</div>
</div>
</div>
</body>
</html>
<script>
function attemptLogin() {
const role = document.getElementByld('userRole").value;



const pass = document.getElementByld(‘userPass').value;

If (pass === "1234") {

window.location.href = role + ".html";

}else {
alert("Tlomunka noctymy! IlepeBipTe mpaBMIbHICT APOIIs.");
}
¥
document.addEventListener('keypress', function (e) {
if (e.key ==="Enter") {
attemptLogin();
¥
b
</script>
</body>

</html>



JTIOJATOK B

<IDOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>Ananituka ['VHII | CORE v3.5</title>

<link rel="stylesheet" href="style.css">

<script src="https://cdn.jsdelivr.net/npm/chart.js"></script>
<link rel="stylesheet™ href="https://unpkg.com/leaflet@1.9.4/dist/leaflet.css" />
<script src="https://unpkg.com/leaflet@1.9.4/dist/leaflet.js"></script>

<style>

.analytics-grid { display: grid; grid-template-columns: 2fr 1fr; gap: 20px; margin-bottom:
30px; }

.chart-container { background: var(--sidebar); border: 1px solid var(--border); border-radius:
12px; padding: 20px; max-height: 400px; }

.stats-sidebar { display: flex; flex-direction: column; gap: 15px; }

.mini-stat-card { background: var(--sidebar); padding: 15px; border-radius: 8px; border: 1px
solid var(--border); border-left: 4px solid var(--blue); }

stat-value { font-size: 24px; font-weight: bold; color: white; }

.stat-label { font-size: 11px; color: #8b949e; text-transform: uppercase; letter-spacing: 1px;

.status-badge { display: inline-block; padding: 4px 12px; border-radius: 20px; font-size: 10pXx;
font-weight: bold; text-transform: uppercase; margin-top: 10px; }
Status-ok { background: rgba(35, 134, 54, 0.2); color: #3fb950; border: 1px solid #3fb950; }
Status-warn { background: rgba(210, 153, 34, 0.2); color: #d29922; border: 1px solid
#d29922; }
#map-container {
height: 600px;
width: 100%;

border-radius: 12px;



border: 1px solid var(--border);
filter: grayscale(1) invert(0.9) contrast(1.2);
background: #05070a;
¥
Jeaflet-container { background: #05070a !important; }
<[style>
</head>
<body>
<div class="app-container">
<aside class="sidebar">
<div class="logo-section" style="text-align: center; padding-bottom: 20px;">
<div style="display: flex; align-items: center; gap: 10px; justify-content: center; margin-
bottom: 10px;">
<img src="np_logo.png" style="width: 35px; height: auto;">
<h2 style="margin: 0; border: none; letter-spacing: 1px;">CORE <span style="font-
size: 10px; opacity: 0.6;">v3.5</span></h2>
</div>
<p style="font-size: 10px; color: #8b949e; text-transform: uppercase; letter-spacing:
1px;">CEKTOP JIOTICTUKU I'YHII</p>

</div>

<div class="user-info" style="padding: 15px 0; border-bottom: 1px solid var(--border);
margin-bottom: 15px;">
<div style="font-weight: bold; color: white;">m-p Jauumok B.</div>
<div style="font-size: 12px; color: var(--blue);">ANALYST / T VHII</div>

</div>

<nav class="nav-menu">
<button class="nav-btn active" onclick="switchTab('monitoring’, this)"> [ 3aransuuit
MoOHITOpHHI</button>
<button class="nav-btn" onclick="switchTab(‘audit', this)">E 3seneuuii aymur

Bugaui</button>



<button class="nav-btn™ onclick="switchTab('map’, this)">[# Kapra
nigpo3aimiB</button>

</nav>

<div class="logout-area">
<button class="btn-danger" onclick="location.href="index.html"">3aBepuuru
3Mminy</button>
</div>

</aside>

<main class="main-content">
<section id="monitoring" class="tab-content">
<div style="display: flex; justify-content: space-between; align-items: center; margin-
bottom: 20px;">
<h1>OmneparusHa anamituka ['YHII</h1>
<div class="status-badge status-ok">CHUCTEMA: ONLINE</div>

</div>

<div class="analytics-grid">
<div class="chart-container">
<h3 style="margin-top:0; font-size: 14px; color: var(--blue);">/Iunamixa
nocrayaHHs maitHa (7 quiB)</h3>
<canvas id="mainChart"></canvas>

</div>

<div class="stats-sidebar">
<div class="mini-stat-card">
<div class="stat-label">EdexruBHicTb noricTuku</div>
<div class="stat-value">94.2%</div>
<div style="color: #3fb950; font-size: 10px;">1 2.1% 3a TwxacHB</diV>
</div>
<div class="mini-stat-card" style="border-left-color: var(--warning);">

<div class="stat-label">Kputnuni nedinuru</div>



<div class="stat-value">08</div>
<div style="color: #f85149; font-size: 10px;">IloTpiOHe momoBHeHHA</div>
</div>
</div>

</div>

<div class="units-grid" style="margin-bottom: 40pXx; grid-template-columns: repeat(4,
1fr);">
<div class="card" style="text-align: center;">
<div style="color: var(--blue); font-size: 11px; text-transform:
uppercase;'">36posa</div>
<div style="font-size: 32px; font-weight: bold; margin: 10px 0;">99.2%</div>
<div class="status-badge status-ok">HOPMA</div>
</div>
<div class="card" style="text-align: center;">
<div style="color: var(--blue); font-size: 11px; text-transform:
uppercase;">Cnenzacoou</div>
<div style="font-size: 32px; font-weight: bold; margin: 10px 0;">92.5%</div>
<div class="status-badge status-ok">HOPMA</div>
</div>
<div class="card" style="text-align: center;">
<div style="color: var(--blue); font-size: 11px; text-transform:
uppercase;">Tpancnopr</div>
<div style="font-size: 32px; font-weight: bold; margin: 10px 0; color: var(--
warning);">78.4%</div>
<div class="status-badge status-warn">YBAT A</div>
</div>
<div class="card" style="text-align: center;">
<div style="color: var(--accent); font-size: 11px; text-transform: uppercase;">Pe3eps
BK</div>
<div style="font-size: 32px; font-weight: bold; margin: 10px 0;">88%</div>
<div class="status-badge status-ok">3AITOBHEHO</div>
</div>

</div>



<h3>Cran miapo3ainis (22 6atanpitonn)</h3>
<div class="units-grid" id="unit-cards-container"></div>
</section>

<section id="audit" class="tab-content" style="display:none;">
<h1>Xypnan aynury Bunadi maiitna</h1>
<div class="card">
<table class="milit-table">
<thead>
<tr>
<th>/laTa</th>
<th>ITinpo3min</th>
<th>Maiino</th>
<th>KinpkicTp</th>
<th>BiamosiganpHa ocoba</th>
<ftr>
</thead>
<tbody id="audit-table-body"></tbody>
</table>
</div>

</section>

<section id="map" class="tab-content" style="display:none;">
<h1>OmneparuBHa auciokaiis miapo3aiais</h1>
<div id="map-container"></div>
</section>
</main>

</div>

<div id="unitModal" class="modal-overlay">
<div class="modal-window">

<button class="close-btn" onclick="closeModal()">x</button>



<h2 id="mTitle" style="border: none; margin: 0; color: var(--blue);">3Bir
Gatanpitony</h2>
<p id="mStatus" style="font-size: 12px; color: #8b949e; margin-bottom: 20px;"></p>
<div class="detail-info-grid">
<div class="detail-item-box">
<div style="font-size: 10px;">0OCOBOBUI CKJIAJI</div>
<div id="detPersonnel" style="font-size: 18px; font-weight: bold; color: var(--
blue);"></div>
</div>
<div class="detail-item-box">
<div style="font-size: 10px;">BOETIPUITACU</div>
<div id="detAmmo" style="font-size: 18px; font-weight: bold;"></div>
</div>
<div class="detail-item-box">
<div style="font-size: 10px;">ITAJINBO</div>
<div id="detFuel" style="font-size: 18px; font-weight: bold;"></div>
</div>
<div class="detail-item-box">
<div style="font-size: 10px;">TPAHCIIOPT</div>
<div id="detVehicle" style="font-size: 18px; font-weight: bold;"></div>
</div>
</div>
<button class="action-btn" style="margin-top: 25px; width: 100%;"
onclick="window.print()">EKCIIOPT 3BITY </button>
</div>

</div>

<script>
const unitsData = {};

let maplnstance;

window.onload = function() {
initChart();
generateUnits();



generateAudit();
initLeafletMap();

}

function initChart() {
const ctx = document.getElementByld('mainChart’).getContext('2d");
new Chart(ctx, {
type: 'line’,
data: {
labels: ['05.02', '06.02', '07.02', '08.02', '09.02', '10.02", '11.021,
datasets: [{
label: 'TlocTauanus',
data: [450, 380, 520, 410, 600, 580, 620],
borderColor: #2f81f7",
backgroundColor: 'rgba(47, 129, 247, 0.1),
fill: true,
tension: 0.4,
pointRadius: 4,
pointBackgroundColor: '#2f81f7
H
h
options: {
responsive: true,
maintainAspectRatio: true,
aspectRatio: 2.5,

plugins: {

legend: {
display: false
}
}1
scales: {
y:{
grid: { color: '#30363d' },



ticks: { color: #8b949¢’, font: { size: 10 } }
2
x: {

grid: { display: false },

ticks: { color: #8b949¢’, font: { size: 10 } }

b

function generateUnits() {
const container = document.getElementByld('unit-cards-container");
for(let i=1; i<=22; i++) {
const ammo = 65 + Math.floor(Math.random() * 36);
const fuel = 60 + Math.floor(Math.random() * 41);
const vehicle = 65 + Math.floor(Math.random() * 36);
const currentPers = 115 + Math.floor(Math.random() * 16);

const readiness = Math.round((ammo + fuel + vehicle + (currentPers/130*100)) / 4);

unitsData[i] = { id: i, ammo, fuel, vehicle, personnel: “${currentPers} / 130", readiness

container.innerHTML +="
<div class="unit-item" style="text-align: center;">
<div style="color: var(--blue); font-weight: bold;">Bb-un Ne§ {i}</div>
<div style="font-size: 20px; font-weight: bold;">${readiness}%</div>
<div class="status-badge ${readiness > 85 ? 'status-ok' : 'status-warn'}">${readiness
> 85 ? 'roToBuit' : 'oOMexeHo'} </div>
<button class="action-btn" onclick="openDetails(${i})" style="margin-top: 15px;
width: 100%;">/IET AJII</button>

</div>";



function initLeafletMap() {
maplnstance = L.map('map-container’).setView([50.45, 30.52], 10);
L.tileLayer('https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png’).addTo(maplInstance);

for(let i=1; i<=22; i++) {
const lat = 50.3 + (Math.random() * 0.3);
const Ing = 30.3 + (Math.random() * 0.5);
const data = unitsData[i];

const color = data.readiness > 85 ? '#3fb950" : '#d29922";
const marker = L.circleMarker([lat, Ing], {
radius: 7,
fillColor: color,
color: "#fff",
weight: 1,
opacity: 1,
fillOpacity: 0.9
}).addTo(maplnstance);
marker.bindTooltip("b-u Ne$ {i}", {
permanent: true,
direction: 'top’,
offset: [0, -5],
className: 'map-label’

H

marker.bindPopup(’
<div style="color: #000; font-family: sans-serif;">
<b>Baranbiion Ne${i}</b><br>
[CoroBuicTk: ${data.readiness}%<br>

<hr style="margin: 5px 0; border: 0; border-top: 1px solid #ccc;">



<button onclick="openDetails(${i})" style="background:#2f81f7; border:none;
color:white; padding:4px 8px; cursor:pointer; width:100%; border-radius:4px;">Bigkpuru
3BiT</button>

</div>

)

function openDetails(id) {
const data = unitsData[id];
document.getElementById('mTitle').innerText = “3BIT: BATAJIBMOH Ne$ {id}";
document.getElementByld('mStatus').innerText = ‘PIBEHb T'OTOBHOCTI:
${data.readiness}%;
document.getElementByld(‘detPersonnel’).innerText = data.personnel;
document.getElementByld(‘detAmmo’).innerText = data.ammo + '%;
document.getElementByld('detFuel’).innerText = data.fuel + '%";
document.getElementByld('detVVehicle").innerText = data.vehicle + '%";

document.getElementByld(‘unitModal’).style.display = 'flex’;

function closeModal() { document.getElementByld(‘unitModal’).style.display = 'none’; }

function switchTab(tabld, btn) {
document.querySelectorAll('.tab-content’).forEach(s => s.style.display = 'none’);
document.getElementByld(tabld).style.display = 'block’;
document.querySelectorAll('.nav-btn’).forEach(b => b.classList.remove(‘active'));
btn.classList.add('active');
if(tabld ==="map’ && maplnstance) {

setTimeout(() => maplnstance.invalidateSize(), 200);

function generateAudit() {
const auditBody = document.getElementByld(‘audit-table-body");



const items = ['AK-74M', 'bponexwuner ki.4', 'Pamis Motorola', 'Ha6oi 5.45', 'Temnoizop
AGMYT;

for(let i=1; i<=20; i++) {

auditBody.innerHTML += ‘<tr><td>0${(1%9)+1}.02.2026</td><td>b-u

Ne$ {(1%22)+1 } </td><td><b style="color:var(--
blue)">${items[i%5]}</b></td><td>${Math.floor(Math.random()*100)+10}
on.</td><td>wmaiiop llleBuenko</td></tr>";

¥

¥

</script>
</body>

</html>



