JJOJIATOK A
[Ty6mikarris

MinicTepcTBo OCBITH | HayKH YKpaiun

NURE

XapkiBCbKW HAWIOHANbHWUIA YHIBEPCUTET
PaaioenekTpoHikv

3BIPHHUK

CTYACHTCLKHX HAYKOBHX crareit

«ABTOMaTH3ALISA Ta NPHIAN0OYAYBaHHL»

«Automation and Development of Electronic Devices»

ADED-2024
(Bunyck 2)

[enexrponne Biuaanua)

KITAP j[é@

http://nurc.ua/department/kafedra- http://itezmtu.cdu.ua/
komp-yuterno-integrovanih-
tehnologiy-avtomatizatsiyi-ta-
mchatroniki-kitam

Xapkis 2024

http://kafea kdu.cdu.va

78



79

MinicTepeTBo OCBITH 1 HAYKH Y Epainn
XapriBc KU HAIOHATEHHIA YHIBEPCHTET PaIloeIeKTPORIKH
kadeapa KoM IOTEPHO=-IHTENPOBAHNX TEXHONOTH, aBToMaTHIaNil Ta poboToTeXHiku

(KITAP)

E%TEE%

-.iutmuthn

Dﬂllﬂll'lllll off
Electronic Devicess

3BIPHHK

CTYIEHTCEKHY HAYKOBHX craTeit

«ABTOMATHIALIA TA NPHIAN00YIVEAHHAR
whutomation and Development of Electronic Devices»
ADED-2024
(Bunyck 2)

[enexTponHe BRAAHHA]

Xapxis 2024



lonosuii peraxrop

Peaakuiiina xoaeris:

Bianosinaasnuii
perakrop:

Hesmwoaos Irop Hlakuporsy, 10KT0p TeXHMHMX Hayk, npodecop.
zaguUlyBay  kadeapH KOMI'IOTCPHO-IHTCIPOBAHMX  TCXHOMOCI,
agromarisanii 1a  polororexsiky, XapkiBCLKOIO HALIOHAILHOTO
YHIBCPCHTCTY PA1IOCICKTPOHIKIL.

Quannenxo Ounaexcanap IBaHOBHY, J0KTOP TCXHIMHMX  HAyk,
npodecop, jackas akyisTery ABTOMATHKH Ta KOMITIOTCPH30BaHMX
TEXHOIOI T, Xapkigckkoro HALIOHANLHOTO YHIBCPCHTETY
PRTIOC/ICKTPOHIKH.

Humbanr Ouaexcamap MuxaiioBu4, JIOKTOp TEXHMHUX  HAyK,
npodecop  xadespu  KOMI'IOTCPHO-IHTCIPOBAHHMX  TCXHOIONI,
agromarhzanii Ta  poGotorexmiky, XapkiBCLKOIO HALIOHAILHOIO
YHIBCPCHTCTY PajiOCICKTPOHIKIL

Auagpycesnd Auaroaiii OaekcanapoBuy, JOKTOp TEXHIMHUX HAayk,
npodecop, HauanbHUK KpHBOPIBLKOrO KOJICDKY  HALIOHAILHOIO
aBlAUIIHOTO YHIBCPCHTCTY

Kocenxo Bikrop Bacmwibosu4, 10KTOp TeXHMHMX Hayk, mpodecop.
sam. aupexropa [lepxassoro nypnpuemciso «llisgennnii gepxasunit
IIPOCKTHO-  KOHCTPYKTOPCBKMIE Ta  HAYKOBO-AOCJHUIHMI  IHCTHTYT
aBaLITHOT IIPOMHC/IOBOCTIN,

Zamipens Mukoaa Bacuanosny, JOKTop TeXHMHHX Hayk, npodecop.
ampekrop  [JlepkaBHoro  numpHemcrsa Haykoso-ocmasoro
TEXHONOIMHHOIO IHCTHTYTY Npiiato0y (ysaHHs.

Ceumt Bosoguwmup Mutpodanosuy, J0KTOp TCXHMHHMX HAYK,
npodecop, paaunk  jupexropa  JlepxaBHe  HAayKOBO-BHPOOHMUuC
numpuesmcreo «O6'eanannn Kosmynapy.

@omosceka Oaena BaaanciasiBua, KasugaT TOXHIMHMX HAyK,
joueHT 3asinysay kadeapn «Encxrponunx anaparis» Kpemenuyubxoro
HALIOHANLHOIO YHIBepeHTeTy iMeHI Munxaiina Ocrporpaicskoro.
Kyxapenxo [Imurpo BosoaumupoBud, xanigiar TeXHMHUX HOYK,
aouent  xadeapn  «Enckrponnmx  anaparisn  Kpemcnuyusxoro
HAUIOHANLHOIO yHIBepeHTeTY iMeni Muxaiina Ocrporpajcskoro
Jemenka Haranin [lasaisma, xauiniar TeXHMHHX Hayk, AOLCHT
kahe/pH  KOMI'IOTCPHO-IHTCIPOBAHMX TCXHOIOI, aBTOMATH3aWii Ta
poGororexuiky,  XapkiBCbKOID — HAHIOHANLHONO  YHIBCPCHTCTY
PAMIOCCKTPOHIKH.

@ypmanosa Haranis Isanisna, kasiuaar TCXHIMHMX HAVK. JOLCHT,
nexkava  paxyasrera  PagiocnexkTpomikn 1 TEACKOMYHIKALIL,
Haujonanssoro yuigepeurery «3anopisbka nojirexsikay.

Ceeees Bammcaae B'uuecaaBoBuv, JOKTop  TOXHIMHHX  HAYK,
npodecop  xadespH  KOMIIOTCPHO-IHTCIPOBAHMX — TCXHONOIM,
agroMatHzanil Ta poGororexuiki, XapkiBCEKOIO HAMIOHAILHOIO
YHIBCPCHTCTY PajiOCICKTPOHIKH.

80



YK 658.8.339
ABTOMATHIALLA IHJIETHOIKALIT BAHTAMKIE HA BOHJIOBHX CEIATIAX
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NapxiBcesnil HANOHANEHI YHIBEPCHTET PAIIOCICKTPOHIEN

Yrpaiua, 61166, Xapxis, np. Hayew, 14

Email: denys kryvenko(@nure ua

Anorauia: Pofora posrmaise BOPOBAECHHA ARTOMAITHIAUN HA OCOMJDBMX CENAAX [UIH
noEpameHas o0niky 1a 30epiraHHE ToBAapiE, okpesma depes pukopuctanus RFID, QR-gooaie,
poforie, koHBcepHUX 1 apToHoManX cucTes. Ue noseonse sHimwTH noMIKH, CHOPOTHTH 4ac
obpodkn T BuTpaTH. HE HANPEMOE IR OOJANLIIHX JOCOLGCHE 3ANPONOHOBAHD po3pobky
MPOTPAMEOTD 3a0e3NeYcHHA 18 ARTOMATHIAUL MUTHIX NPOUESIYP 1 10TICT HER.

Knwwosi caosa: asromariaams, Soanosn cenamn, BFID, OQR-koan, pobomzs, koxseepai
CHCTCMH, BETOHOMHI TPAHCNOPTHI 38c00M, COPTYBAIEHI CHCTCMH, MHTHI IPOUCIYPH, CEOAICHER
IOTICTHER, MPOTPAMHE 3a0e3ncyCHIA.

AUTOMATION OF CARGO IDENTIFICATION AT BONDED WAREHOUSES

DKryvenko

Kharkiv National University of Radio Electronics

Ukrame, 61 166, Kharkiv, pr. Nauky, 14

Email: denys kryvenko(@nure. ua

Abstract: The paper considers the introduction of automation m bonded warchouses to improve
the accounting and storage of goods, in particular through the wse of RFID. QR codes, mbots,
conveyor and autonomous systems. This helps to reduce errors, reduce processing time and costs. As
an arca for further research, the author suggests developing sofiware for automating customs
procedures and logistics.

Keywords: automation, bonded warchouses, RFID, QR codes, robotics, conveyor systems,
autonomous vehicles, sorting systems, customs procedures, warchouse logistics, software.

BCTYILY cyvachomy crim obcar MDEHApOHOT TOPCISI HEBNHHHO IPOCTAE, WD, ¥ CEOID HEprY,
MPHIBOIHTE 10 30UILIIEHHA KLIBKDOCT] BAHTARIE, AKI HOTPeD YHTE NPOX0 IHeHHE METHHX NPOLEIYP
130CpiradHA B COCUIANIT0BAHAX CHIAAAY, J0KPEME MHTHHX Ta O0HADBHX CHIAIAX.

bongosi cinanm (211 anrn. bonded warehowse) — we cleURATICEAN] CKIATH, HK1 CIVEETE JUIH
THMMACOROID 30CPIrAHHA TOBAPIE M1 MHTHHM KOHTPOJCM A0 ABCPUICHHA MHTHOTO OgOPMICHHE
abo g0 conamh HeodXxigHMx MHTHHX 300pis Ta nogarkie. Boumm snkonyiore Basnmey pones y
MIHHAPO M1 TOPrIBLL OCKUIEKH JAKTE MOBIHEICTE KOMIAHIM 10epiraTy Tosapu Ge3 HeoOxiaHoCT
HETATHO CILIAMYEATH METHI 300, 10 € BARIHENM 18 CITHMDAUL X FPOIOEME N0TOKIE 1 Gi3Hec-
NpOLECIE,

¥ Toil me wac, TpagMuiinl MeTogs itenTndikanil Ta 0Gniky BAHTAMKIA, WO OATVEOTRCA HA
PyHHIE mpall, Boe GUIEINE HE BIANOBLIAKTE BHMOTAM cydacHocTl. Taxuil niaxia 4acto NpHIBE0AHTE
100 IOMMIIO K, SATPHMOE ¥ IPOLSCax | SHAYHUX BIHTPAT Ha Onepaliiey Amnsnicrs. Cuetema obunky,
AKd NOKILIBETRCA HA JIKICKEY VBACY., HE 1ABEIH Mome 320030c4HTH NOTPIOHY TOMHICTE 1
MBHKICTE, Go0GTHEs npy 30inemeH ] ofcaris Topriam Ta crnaguocTi mutanx npoueryp [1-5].

ApTomaTnianin npouecis izenrndikanil BaETHHB cTAE HeoOXLIHHM EPOEOM UTH SIITHMIBaNIT
podoTi GOHIOBMX CEIANE 1 3adeineyeHH e KTHREHOID BHEDHAHHA METHHX NPOLEIYP.

ABTOMATHIALIA NOIAMLE Y BIPOBAECHA] TEXHOIO0M, cHeTesm afo nporpaMHoro safesnedcHHn,
AKl J0IBOIAKTE BHKOHYBATH PIIHOMAHITHI 3AHIAHHA Ta npouecH Ge3 HeoOXIIHOCTI NOCTHHOID
BIPYHaHHA JHIHHN. OCHOBHOI0 METOM AETOMATHIALI € NLIBHILCHHA NPOIYKTHEHOCTI, TOUHOCTI T
MBMAKOCT] BHEOHAHKHA poOIT, 3 TAKOK IHMMCHHA BHTPAT TA MIHIMIZALIA JH0ICEKOND akTopy, wo
IJATHE IHAYHO IMCHIIHTH fIMOBIPHICTE nomunok [2, 6-9].

Croro/Hi VA BETOMATHIAUE HPOLSCiE BHKOPHCTOBYIOTECE Cyqacki TexHonoril, Taxi sk RFID-
MiTEN (pagiovactorHa UenTidixania), (JR-koam 1a aaropuTsn KoM STepHore opy. Janimg0

81



M IHAYMHO IPOCTAE WBMAKICTE 00po0EH HOpMaNil, IHHKYETECE HMOBIPHICTE NOMWIOK, 8 THKOH
migemuyeTaes npozopicte oncpauii. e gossonse sirmeis | GongoBMM cknagam NpamEosaTH
IIEMAME, TOMHINE 1| TMCHIIHTH BHTPATH HA ONEpauiiiny AMALHKTE, W0 0CODUIHBO BANIIMBO JUIH
MITTPHMEN BUCOED] KOHKYPEHLIT HE MDEHAPOTHOMY PHHEY.

Tunn asromarwianil cknaicekny npusimens. Poborn ans 30opy :amoenens (Takos BUoML
sk pick-and-place poGoTit) - we npHCTPOL, 8K BHEOHYIOTE 3A8JaHHA 300PY TORAPIE 3 OAMLE CKILTY
IUIH KOMILICKTYEAHHA 3aMoricHs. i poSom mosoyts 6yTi Ak MoOLIEHHMIK, TAK | CTAUIOHAPHHMH, |
BOHH MO Th NPALEOEITH B POHEX Tiiax cknanis. [xue ocsosne sannanns - nepeviuenns Tosapis
31 QIHIET TOMKM B IHINY, 10 IHAYHO MPHCKOPIOE IPoUec 00poGsn 1amM0BIcH b,

Buropucranus Tasnx poboTis gaF 3MOry OPHCKOPHTH NPOUSC NOUWYEY | TPAHCOOPTYBAHHA
TOBAPIE CKAAM0M, W0 IHAYHO CKOPOHYE HAC, HEHI ENTPAYacTECA HA BHEOHAHHA kool onepauil. Ha
BIIMIHY BLI MHOAEH, poB0TH BHEINYAITE JHICEK] NOMIIKY, W10 MAEHIYE TOUMHICTE CKIAJAHHA 1
IMCHINYE  HUILKICTE  HENPaBHILHO  koMickTosanny  3amotess. Lo ocobomeo sasnmeo s
CEPeADBHIIAN 3 BHCOKHMM OOCATOM JAMORICH b, /12 HABITE HEBENHKI NOMIIKN MO TE BILIHHYTH Ha
ethesmaricTs poborn cronaay. Kpiv toro, pobots s a0upaHHs samo a/1ieHE MOEYTE DYTH THYH KK
TH ATANTYEATHCH 10 PIIHHX THNIR TOBAPIE, WO podHTh ix VHIBSPCANEHHME T2 efKTHEHHME MR
PEHHX CHIAICHKHX ONCPanii.

Hanpugnan, pobors 3 MaginyISTopasi 30aTHI BHTATYBATH TOBAPH 3 OAMIEL 1 AOCTARIATH X ¥
noTpidH] MICUA A NIKYBAHHA a00 COPTYBAHHA, 3 MOOLIEH] pOGOTH NEpeMilYKTLCA CEIZM0M,
TPAHCIOPTYIOYH CTEIRKI 3 TORAPOM 10 PoOoqHX Mk cliBpo0ITHHEIE, AKI n0TiM GepyTh noTpOHL
TOBAPH AR KoMILekTam samomiteds, Le chopouye yac, s npaiisHngn BHTPaMAKTE HA NOIYE |
TPAHCIOPTYEAHHA TOBAPIB.

Kouseepui cueremi — ue MEXaHTIMK, SK1 SETOMATHIVIOTE NPOLSC TPAHCIOPTYEIHHA TOBAPIE 10
cenany. Konpeepn mosyTe GyTH BHKOPUCTAIHL JUNR NEpeMIleHHR TOBAPIE MIE PUIHEMH 30HIMHE
CEIATY, TAKHMH HE 30HH 30CpIraHHA, COPTYEAHHE, NAKYEAHHA 200 BIIBAHTAMCHHA. 3ANCHHO BiD
nmoTpel CEOIY, KOHBCEPHI CHCTEMM MO®YTE OYTH 8K MIHEHHME, TE 1 3 NOBOPOTHHME abo 3
MOBIIHBICTH) BEPTHEANLHOID Nepesimesnsa. [9-16].

Ue cropouye @ac, HeoOXiQHHA MR NCPCHECCHHA TOBAPIB BPYYHY, | 3HIGKYE AMOEIPHICTL
MOMMIOK, MOBRHAX 3 oacesns dakropos. KoHecepn 1ap0Ts 3M0ry oprasizyBaTi crIafacsky
JMOTICTHEY TAKHM HHHOM, MO0 TOBAPH NEPCeMIlIATHCE B NOTPidH] Micus Ge31 3aifiBHX ATPHMOK, W0
npuckopioe 00polky AMOBICHE 1| NOKPAIIYE ZACAILHY OPOAYKTHBHICTE cenany. Bouw rTasos
MORYTE BYTH AIANTORAHI 10 PEHAX YMOEB | BHMOL, BXINYHD 3 poG0TOR 3 BenHkorabapuTHisMi abo
PIDHHMH TOBAPAMH.

Hanpusnan, s KOHBEEPH OEPeMILYIOTE TORIPI 33 IPAMMMH MAPUIPYTAMH BT OJHIET TOMKH
cenany a0 iHmol BoHH €8cT0 EMEOPHCTOBYHOTRCA [UIH NepeMillicHHR kopobok abo nanemis i3
TOBAPOM, TOA1 AK IHTCACKT VAIBHI KOHECEPH MOXYThE IMIHIOBATH HANPAMOK PYXY TOBAPY IAICHHD
BUI PUEHUX YHHHHKIE, HANPHENAN, BABAHTAMCHOCT OCEHMX 30H cenary abo norousoro oboary
TOBAPIB.

AnTomariani Tpascnoprail sacotn (AGY) - ne apronomMHl poDoTi, SKI BHKOPHCTORYIOTECR 18
TPAHCIOPTYBAHHA ToOBAPIE No ckragy. AGY Ja10Te 3MOrY ABTOMAETHIVESTH TPAHCHOPTYBAHHS
TOBAPIE, IHAMHO IHICKYIOUM JANCEKHICTE Bl Moackkod opaul e se Tilkkn ckOpoqye BHTPATH HA
MCPCOHAN, 8 i MIHIM EYE PHIKN, (0B RZHT 3 IOMUITKIMI [IV] 43¢ TPaHCTIOPTYBAHHA.

i tpancnoprai 3acofH MOMYTE NPALEIEATH SBTOHOMHO, CALIVIOMH 3a3JANerilh 3UIaHHMH
MAPLIPYTAME 830 BHROPHCTOEYIOWH CYMACH] CEHCOPH AR HABINauil B peansHomy aci. e xae amory
MUBHIHTH Deanesy Ha CHILIL BHEIRMAHME HCODXUIHICTE BIPYVMAHHR JOOIHEE B Opolcc
MEPCECICHHRE TOBAPIE, WO 31 cBOro GOKY IMMKYE iMOBIPHICTE TPAEM 1 nomkomxesb. AGY Takow
MaKTh BHOOKY THYMKICTE, OCKUILKM MOWYTE GIANTYEITHCH [0 3MiH ¥ soHdirypanil cenamgy i
MIHIHBHX oOcarie poboTi.

Hanpuxnan, cywacsi AGY MOEYTE BEHKOPHCTOBYBATH Ia3epHi 200 BIIYAIEHI CCHOOPH 08
opiEHTANl B NpocTOpl Ta Haiami Oes weobxigsocn v odukcosannx womxax. e sae Gueomy
FHY4KICTE 1 g8€ 3Mory AGY aganTyBaTues 10 3MIH ¥ CTRPYKTYPI cenaie [5].

Tawow AGYV wmomyrs npawwsam ¥ cimag uoTHl, EOOPAMHYKOHK CBOT I 3 IHIIHMAM
TPAHCITIOPTHHME 3acofani, o Jae IM0TY cfekTHEHO POTIOAUIATH HABAHTAKCHHA Ta MapPIIPYTI.
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ABTOMATHYHI COPTYBAIRH] CHCTCMH ITPHIHAYCHL N8 WEHAKOIO 1 TOYHOID PO3N0IIY TOBApIE 38
PIEHHME KATEropisy abo danpasmeasmu Ha cknagi i cncresn moscyre npamosam 3 pizsmmm
THIAMH TOBAPHE, BHEOPHCTOBYIOMM ceHcopd, kamepd, RFID-miren 18 immi texsonori ans
LieHTHHIEAL T COPTYEAHHA, W0 O8F 3MOY WBHAKD T2 TOMHO POMIOILUINTH TOBAPH 38 PIIHHMI
EATCrOpHAMI a0 I0HAMH U8 NOJANLINOID ONPALOBAHHA, 10 OCOOIHB0 BASIIHBO HA BCTHEHX
CEIAIAY 13 BHCOKD H TOBApOOGIrom.

BHEOPHCTAHHA AETOMAETHHHHX COPTYBAIEHHKIE [9] g6 3MOry 3HHIHTH KUIBKKTE [OMRIOK,
OCKLUILKH BCl Diepaill BHKOHVIOTBCH 31 0N0MOIDK CCHCOPIE | NPOIPaMHOIT 3abesmeucH e, o
BHEIOMEE Moackrm pasTop. i cacremn mosoy s GyTH HATANITOBAHI AR COPTYEAHHA TOBAPIE 33
(el MMED PIHAK KPHTCpIiE, HK-0T poasip, sars 800 NPHIHAHCHHA, 10 POOHTE IPONEC FHYSKIIMM 1
BIAITORAHHM 10 cneundikn crnamy.

¥ pesyistar nprckopreThes ofpofka 3aMOBNCHL, NUBHINYETECE TOMHICTE | 3MEHIIYIOTRCH
BHTPATH HA TPYIDBI PECYPCH. IO NPHIBOIHTE 0 NOAMICHHA 38rAlsHOT TPOIVETHEHOCTI CKIAY.

MMpuknanos MOEYTE CIVIVBATH KOHBEEPHL, POTAUGIHI COPTVBANBHMEM Ta IHTENEKTVAILHI
CHCTCMH COPTYBAHHA.

Koneeepl copTyBANBHMEN - ¢ CHCTEMM, HKI BHRODPHCTOEYIOTE KEOHBEEDH [UIH IEpesillicHHA
TOBAPIE PIIHHMH 30HAMH CHEIATY, W0 A8 3MOrY obCKTHEHO OPrAHDYBATH NOTIE MATepiamns i
MPHCKOPHTH NPOLECH COPTYBAHHA Ta PO3N0ILTY.

Wi cucrems OCHAIEH] cHSUiENBEHHME MEXAHEMAMH, HEI MOKYTh [CPCHAIPABAATH TOBAp ¥
noTPIOH] HANPAMEH HUICHHD BUI 3A3140er b BEHIHAYCHHN KpuTepiia. CopryEaHHR TOBAPIE MOMC
BIAOVEATHCH 33 PIZHHMHE [ApAMCTPAMH, TAKHMH HE po3Mip, Bara, THn opogykmil abo sicue
MPHIHAYCHHA.

Hanpuinan, Tosaps MomyTs GyTH CHPAMOBAHI B 30HY TAKYBAHHA a00 BLINPARICHHA 3ICHHD BLY
IXHIX XAPAKTEPHCTHE a0 micus gocraskd. Taksil mUOXID 3HAYHO IHYE UL, HeoOxX M aw
NCPEMILICHHA TOBAPIB Mi PIIHIMH IUIAHKAMH CKARIY | NOKPAILYE TOUHICT POIN0ALTY Mpoaykuii
I-..ounnepm COPTYBANBHHEN OCOOIMBO0 KOPHCHI MR CENAIIE 3 BeIHEMM oOCRroM oJHOTHIHOD
MPOAYKLLL A BARINED :0esnedl T BHCOKY WIBHIKICT | TOMHICTE COPTYRAHHA.

Porauiiini cOpTYBAIEHHEN BHEOPHCTOBYIOTE NOBOPOTHI MEXAHDMH 18 NCPCHANPARICHHR
Tosapie v rorpidun sons conaay. Ue gae amory ehesmieno posgunems ToBapH 38 prIHiaMm
EATCrOpAMH 800 MAPLIPYTAMH, L0 NPHCKOPEIE Npouec o0poiky 3AMORICHE.

Ha sigminy Big DHITHAX KOHBESEPIE, HK] MOXYTE NEPECYRATH TOBAP N0 NPAMIN HHIL, poTaiisi
CHCTEMH 3[4THI KEPYBATH TOBAPOM HA NOBOPOTAX | B PIIHHX HANPAMELY, 3abeinsayeodn OLswry
ELIBKICTE MOBUIMEHX ULIAXIE Q08 foro nepemineqHs. Taxl CHCTEMH HACTO BHEDPHCTOBYIOTECH ¥
BEMIEIX PONoIUILMIEN UEHTPAX, 1¢ TORIPH MOKYTE OVTH COPAMOBAHI B PITHI 30HH LT B0AAIBIHOID
oOpoiincHHs a00 NaKyBAHHN, 3NEHHO BT TXHIX AAPAKTEPHCTHE alko THIY TAMOBICHHE.

Potauiiini copryBaieHMEn NIABHIIYIOTE IHYMKICTE CKILICEKC] JOFICTHKN T2 J8I0TE 3Mory
LLEHIES ATANTYEATHCH A0 IMIH Y [0TOLL TOBAPIE, MOKPALYIoTH LB IKICTE KOMILICKTALI] 3aMOBIcHE
1 IMCHIIHBIIN 43¢ HA X oOpodKy.

lurenerTyanemi CHCTEMH COPTYBAHHA BACTOCOBYIOTE NEPEIOBI TEXHOUIOML, RK-OT JETYHKEH,
EAMEPH T8 ANFOPHTMH WITYYHOTD IHTENEKTY, U AETOMITHYHOM POSMiTHABAHHA T4 COPTYHAHHA
toeapis. Il cHoTeM# MO®YTE TOMHO LIeHTH(OIKYVEATH TOBAPH 38 ADNOMONON PEHHX CCHCOPIE,
BPAXOBYHMH [ApaMeTp, =HE-0T poasip  wvnagosss, wrrpax-woms, BFID-wrren abo pasermrs
oCoONHBOCTI dHOpME TOBAPY.

CopryeaHHa Mome BlII0YBEATHCH 38 GCanmqi0 EPHTCPIiB, 110 JA€ IMOTY CHCTEMI NPALFELTH 3
PIEHOMAHTTHHMH THIAME OPOIVEUL T8 BAANTYBATHCR 00 3MIH B acopTusMesdti cenany. Kauepu 1
METHHEH MOKYTh SHANRYEATH TOBAP ¥ PCANHOMY YACL VXBAIHHMH PILICHHA [P0 {010 COPTYEAHHA
3 BHCOKOK TOMHICTIO, [0 MIHIMIZYE IOMMIEN, NOB'A3IHI 3 THOICEKHM (akTopos.

Iurr..u.cu'r:,anmi CHCTEMIL COPTYBAHHA ocofnHBD c@cu‘mmi B CCPENOBHINAN I BENHKHMH
o eMaMH PRIHOMAKITHOT NPOJYKWDL, Ae noTpidsa wenaks i Touwma obpobka piznux ToBapis,
BEMIOWHO 3 APIOHMMH ASTEIAMH, mpntEl..um abo HecTaHIApTHHMK ynakopkamy. Taxl chcresn
THAMHO TPHCKOPHMOTE NPOLUECH KOMILICKTAUN 3MORICHE, NOKPALIYIOHH ArAIkHY efekTHEHICTS i
THIGEVIOHH BHTPATH Ha TPY/A0B] pecypon.

BHCHOBEH. Orwe, 31 3pocTaHssM  MEHApoiHoT Topriam 0UBMYeTheE noTpeba B
ciekTHBHOMY 30cpiraHHl TOBIPIB, N0 NOTPEGYEOTH MHTHHX NPOUCIVP, 30EPeMa HA GOHIOBHX
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cenarax. Tpaguuiing metomm odmey Tosapis, wo Da3yKTECE HA PYHHIR TPALL, B#E HE BUNOBIAHTE
BHMOIEM CYMACHOCTL, IPHIB0OAHYH 0 [I0MUN0E 1 3aTpusos. ToMy BETOMATHEALN NPOLECE, TAKHX
Ak Bnxkopuctanss RFID, QR-kogie, poborie ana :0opy 3aMOBNCHB, EOHBOEPHHX 1 ABTOHOMHHX
TPAHCIOPTHHX CHCTEM, 4 TAKOW ABTOMATHMHMX COPTVEAIRHMX CHCTEM, cTac HeoOXiIHOW 1A
MIIEHIEHHA SCKTHEHOCTL, TOMHOCTI | IBMAKOCT] poboTs cenagie. i rexnonori 3Ha4Ho THUEYKTE
BHTPATH HA OOCpauifiiy JMIEHICTE | OOMMAKH, NIBMILYIOTE NPOJYKTHBHICTE T4 FHYYKICTh
CEIAICEEHY [TpoLecis.

Hanpamkom 118 NoIANKLIHY Q0CAUT#REHE Moge Gy TH pozpoika NpOrpaMHOTG 3a0eMIcSeHHA [LUIR
BETOMETHIAUT MUTHIX HPOLSIYP | CENAICEKDT IOMCTHEN, W0 3adeanediTh IHTEIPALID CY4acHH X
TEXHOUIOTI 108 onTHMBAUT 00po0Kl BANTAXIE HA PIIHHX ETANAN MOEHAPOIHOT TOPrIBIL
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JIOIATOK B

Kon BikHa aBTOpH3allii KOPUCTYBadiB

public partial class LoginWindow : Window

{

public LoginWindow()

}

InitializeComponent();

private void Login_Click(object sender, RoutedEventArgs e)

}

PerformLogin();

private void Input_KeyUp(object sender, KeyEventArgs e)

{

}

if (e.Key == Key.Enter)
{

PerformLogin();

}

private void PerformLogin()

{

}

string login

LoginBox.Text ?? "";

string password = PasswordBox.Text'?? n.
if (string.IsNullOrWhiteSpace(login) || string.IsNullOrWhiteSpace(password))

{
ShowError(" /\ BeepiTb noriw Ta naponb");
return;
try
{
using (var db = new DatabaseContext())
{
var user = db.Users.FirstOrDefault(u => u.Username == login && u.Password == password);
if (user != null)
{
var mainWindow = new MainWindow();
mainwWindow.Show();
Close(Q);
catch (Exception ex)
string desktopPath = Environment.GetFolderPath(Environment.SpecialFolder.Desktop);
string errorFile = Path.Combine(desktopPath, "CRASH_REPORT.txt");
string errorMessage = $"YAC: {DateTime.Now}\n" +
$"MOMUIIKA: {ex.Message}\n" +
$"OETANT (StackTrace):\n{ex.StackTrace}";
File.WriteAllText(errorFile, errorMessage);
ShowError("CRASH! [ue. ¢aiin Ha po6. cToni");
}
else
{
ShowError(" X HeBipHuit noriu a6o naponb");
}
}
}
catch (Exception exDb)
{
ShowError($"Momunka B: {exDb.Message}");
}

private void ShowError(string message)

ErrorText.Text = message;
ErrorText.IsVisible = true;

private void Exit_Click(object sender, RoutedEventArgs e)

}

Close();

private void TitleBar_PointerPressed(object sender, PointerPressedEventArgs e)

if (e.GetCurrentPoint(this).Properties.IsLeftButtonPressed)

{

BeginMoveDrag(e);



JIOJIATOK B

Kon ronosHoro BikHa

public partial class MainWindow : Window
private List<StorageUnit> _allStorageUnits = new();
private List<Product> _allProducts = new();
private List<CustomsDeclaration> _allDeclarations = new();
public MainWindow()
{
InitializeComponent();

this.AddHandler(PointerPressedEvent, (sender, e) =>

var source = e.Source as Visual;
if (source == null) return;

if (source.FindAncestorOfType<DataGridRow>() != null ||
source.FindAncestorOfType<Button>() != null ||

source.FindAncestorOfType<ScrollBar>() != null ||

source.FindAncestorOfType<DataGridColumnHeader>() != null)
{

return;

if (GoodsGrid != null) GoodsGrid.SelectedItem = null;
if (ProductsGrid != null) ProductsGrid.SelectedItem = null;
if (DeclarationsGrid != null) DeclarationsGrid.SelectedItem = null;

}, RoutingStrategies.Tunnel);

QuestPDF.Settings.License = LicenseType.Community;
LoadDataFromDatabase();
}

public void DataGrid_PointerPressed(object? sender, PointerPressedEventArgs e)
}

private void LoadDataFromDatabase()
{

using var db = new DatabaseContext();

_allStorageUnits = db.StorageUnits
.Include(u => u.Product)
.Include(u => u.Declaration)
.Include(u => u.Location)
.ToList();

UpdateGoodsGrid(_allStorageUnits);

_allProducts = db.Products.ToList();
UpdateProductsGrid(_allProducts);

_allDeclarations = db.CustomsDeclarations.ToList();
UpdateDeclarationsGrid(_allDeclarations);

}

private void UpdateGoodsGrid(IEnumerable<StorageUnit> items)
{

var list = items.ToList();

int ¢ = 1;

foreach (var item in list) { item.DisplayNum = c++; }

var grid = this.FindControl<DataGrid>("GoodsGrid");
if (grid !'= null) grid.ItemsSource = list;
}

private void UpdateProductsGrid(IEnumerable<Product> items)
{

var list = items.ToList();

int ¢ = 1;

foreach (var item in list) { item.DisplayNum = c++; }

var grid = this.FindControl<DataGrid>("ProductsGrid");
if (grid !'= null) grid.ItemsSource = list;
}

private void UpdateDeclarationsGrid(IEnumerable<CustomsDeclaration> items)
{

var list = items.ToList();

int ¢ = 1;

foreach (var item in list)



item.DisplayNum = c++;
var relatedUnit = _allStorageUnits.FirstOrDefault(u => u.DeclarationId == item.Id);
item.FirstQr = relatedUnit?.QrCodeHash ?? "-";

}

var grid = this.FindControl<DataGrid>("DeclarationsGrid");
if (grid != null) grid.ItemsSource = list;

}

private void SearchBox_KeyUp(object sender, KeyEventArgs e)

{

var searchBox = sender as TextBox;
string text = searchBox?.Text?.ToLower() ?? "";

this.FindControl<TabControl>("MainTabControl");

var tabControl =
= tabControl.SelectedIndex;

int tabIndex

switch (tabIndex)
{
case 0:
var filteredGoods = string.IsNullOrWhiteSpace(text)
? _allStorageUnits
: _allStorageUnits.Where(x =>
(x.Product.Name != null & x.Product.Name.ToLower().Contains(text)) ||
(x.Product.Sku != null && x.Product.Sku.ToLower().Contains(text)) ||
(x.Declaration.DeclarationNumber != null &&
claration.DeclarationNumber.ToLower().Contains(text)) ||
(x.BatchNumber != null && x.BatchNumber.ToLower().Contains(text))
).ToList();
UpdateGoodsGrid(filteredGoods);
break;

case 1:
var filteredProducts = string.IsNullOrWhiteSpace(text)
? _allProducts
: _allProducts.Where(x =>
(x.Name != null && x.Name.ToLower().Contains(text)) ||
(x.Sku != null && x.Sku.ToLower().Contains(text))
).ToList();
UpdateProductsGrid(filteredProducts);
break;

case 2:
var filteredDecl = string.IsNullOrWhiteSpace(text)
? _allDeclarations
: _allDeclarations.Where(x =>

(x.DeclarationNumber != null && x.DeclarationNumber.ToLower().Contains(text))
).ToList();
UpdateDeclarationsGrid(filteredDecl);

break;
}
}

private void TogglePane_Click(object sender, RoutedEventArgs e)

var splitView = this.FindControl<SplitView>("MainSplitView");
splitView.IsPaneOpen = !splitView.IsPaneOpen;

private async void AddUser_Click(object sender, RoutedEventArgs e)
{

var addUserWin = new AddUserWindow();

await addUserWin.ShowDialog(this);
}
private async void OpenUsersManager_Click(object sender, RoutedEventArgs e)
{

var usersWin = new UsersWindow();

await usersWin.ShowDialog(this);

private async void AddGoods_Click(object sender, RoutedEventArgs e)

var addwWindow = new AddGoodsWindow();
await addwWindow.ShowDialog(this);
LoadDataFromDatabase();

private async void EditGoods_Click(object sender, RoutedEventArgs e)

var grid = this.FindControl<DataGrid>("GoodsGrid");
var selectedItem = grid.SelectedItem as StorageUnit;

if (selectedItem == null)
{

await new MessageWindow(" /\ O6epiTb 3anuc ans peparyeanHa!").ShowDialog(this);
return;

}

var editWin = new EditGoodsWindow(selectedItem);
await editWin.ShowDialog(this);
LoadDataFromDatabase();

}

private async void DeleteGoods_Click(object sender, RoutedEventArgs e)

88



89

var grid = this.FindControl<DataGrid>("GoodsGrid");
var selectedItem = grid.SelectedItem as StorageUnit;

if (selectedItem == null)
{

await new MessageWindow(" X O06epiTb ToBap y Ta6auui!").ShowDialog(this);
return;

}

var confirmWindow = new ConfirmWindow();
await confirmWindow.ShowDialog(this);
if (!confirmWindow.IsConfirmed) return;

using (var db = new DatabaseContext())
{
var itemToDelete = db.StorageUnits
.Include(u => u.Product)
.Include(u => u.Declaration)
.Include(u => u.Location)
.FirstOrDefault(u => u.Id == selectedItem.Id);

if (itemToDelete != null)
{

int prodId = itemToDelete.ProductId;

int declId = itemToDelete.DeclarationId;

int locId = itemToDelete.LocationId ?? 0;
string qrCodeName = itemToDelete.QrCodeHash;

db.StorageUnits.Remove(itemToDelete);

bool isProductUsed = db.StorageUnits.Any(u => u.ProductId == prodId && u.Id != ToDelete.Id);
if (!isProductUsed && prodId != 0)
{

var p = db.Products.Find(prodId);
if (p !'= null) db.Products.Remove(p);
}

bool isDeclUsed = db.StorageUnits.Any(u => u.DeclarationId == declId && u.Id != ToDelete.Id);
if (lisDeclUsed && declId != 0)
{

var d = db.CustomsDeclarations.Find(declId);
if (d != null) db.CustomsDeclarations.Remove(d);

}

bool isLocUsed = db.StorageUnits.Any(u => u.LocationId == locId && u.Id != itemToDelete.Id);
if (lisLocUsed && locId != 0)
{

var 1 = db.StoragelLocations.Find(locId);
if (1 != null) db.StoragelLocations.Remove(l);
}

if (!string.IsNullOrEmpty(qrCodeName))
{

try

{
string folderPath = Path.Combine(AppDomain.CurrentDomain.BaseDirectory, "QR_Codes");
string filePath = Path.Combine(folderPath, $"{qrCodeName}.png");
if (File.Exists(filePath)) File.Delete(filePath);

catch (Exception ex) { Debug.WriteLine(ex.Message); }

}

db.SaveChanges();
}
}
LoadDataFromDatabase();

public async void DeleteProductRef_Click(object sender, RoutedEventArgs e)
{

var grid = this.FindControl<DataGrid>("ProductsGrid");
var selectedProduct = grid.SelectedItem as Product;
if (selectedProduct == null) return;

using (var db = new DatabaseContext())
{
bool isUsed = db.StorageUnits.Any(u => u.ProductId == selectedProduct.Id);
if (isUsed)
{
await new MessageWindow($"© Tosap '{selectedProduct.Name}' BMKOPUCTOBYETbCH Ha
Ail").ShowDialog(this);
return;
}

var confirm = new ConfirmWindow();
await confirm.ShowDialog(this);
if (confirm.IsConfirmed)

{
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var p = db.Products.Find(selectedProduct.Id);
if (p != null) { db.Products.Remove(p); db.SaveChanges(); }

}
LoadDataFromDatabase();

public async void DeleteDeclaration_Click(object sender, RoutedEventArgs e)
{

var grid = this.FindControl<DataGrid>("DeclarationsGrid");

var selectedDecl = grid.SelectedItem as CustomsDeclaration;

if (selectedDecl == null) return;

using (var db = new DatabaseContext())

{
bool isUsed = db.StorageUnits.Any(u => u.DeclarationId == selectedDecl.Id);
if (isUsed)
{
await new MessageWindow("® Mo uiii peknapauii we € ToBapu Ha cknapi!").ShowDialog(this);
return;
}
var confirm = new ConfirmWindow();
await confirm.ShowDialog(this);
if (confirm.IsConfirmed)
{
var d = db.CustomsDeclarations.Find(selectedDecl.Id);
if (d != null) { db.CustomsDeclarations.Remove(d); db.SaveChanges(); }
}
}

LoadDataFromDatabase();

private async void ShowReport_Click(object sender, RoutedEventArgs e)

{
var tabControl = this.FindControl<TabControl>("MainTabControl");
int currentTab = tabControl.SelectedIndex;
switch (currentTab)
case 0O:
var grid0® = this.FindControl<DataGrid>("GoodsGrid");
var unit = grid0.SelectedItem as StorageUnit;
if (unit == null) { await new MessageWindow(" /\ O6epiTb 3anuc y Taénuui!").ShowDialog(this); rn;
}
new ReportWindow(unit).Show();
break;
case 1:
var gridl = this.FindControl<DataGrid>("ProductsGrid");
var product = gridl.SelectedItem as Product;
if (product == null) { await new MessageWindow(" /\ O06epiTb Toeap y AHuKy!").ShowDialog(this);
return; }
new ReportWindow(product, _allStorageUnits).Show();
break;
case 2:
var grid2 = this.FindControl<DataGrid>("DeclarationsGrid");
var decl = grid2.SelectedItem as CustomsDeclaration;
if (decl == null) { await new MessageWindow(" /\ O6epiTb Aexknapauiiw!").ShowDialog(this); rn; }
new ReportWindow(decl, _allStorageUnits).Show();
break;
}
}

public async void ExportProductReport_Click(object sender, RoutedEventArgs e)
var grid = this.FindControl<DataGrid>("ProductsGrid");
var selectedProd = grid.SelectedItem as Product;
if (selectedProd == null) return;

var win = new ReportWindow(selectedProd, _allStorageUnits);

win.Show();
}
public async void ExportDeclarationReport_Click(object sender, RoutedEventArgs e)
{
var grid = this.FindControl<DataGrid>("DeclarationsGrid");
var selectedDecl = grid.SelectedItem as CustomsDeclaration;
if (selectedDecl == null) return;
var win = new ReportWindow(selectedDecl, _allStorageUnits);
win.Show();
}

private async void ExportFullReport_Click(object sender, RoutedEventArgs e)
{

List<StorageUnit> dbData;
using (var db = new DatabaseContext())

dbData = db.StorageUnits
.Include(u => u.Product)
.Include(u => u.Declaration)



.Include(u => u.Location)

.ToList(
}

if (dbData.Count
{

J;

= 0)

await new MessageWindow(" X Cknap nopoxHiii! Hemae paHux gna 3Bity.").ShowDialog(this);

return;

var topLevel = TopLevel.GetTopLevel(this);
var file = await topLevel.StorageProvider.SaveFilePickerAsync(new FilePickerSaveOptions

= $"BipomicTb_MoeHa_{DateTime.Now:dd-MM-yyyy}",
new[] { new FilePickerFileType("PDF Document") { Patterns = new[] { "=

Title = "36eperTu nosHy BipgomicTp",
DefaultExtension = "pdf",
SuggestedFileName
FileTypeChoices =

3

if (file == null) return;

var document

= Document.Create(container =>

container.Page(page =>

{

page.
page.

page
page

page
{

H;

.PageColor(Colors.White);
.DefaultTextStyle(x => x.FontSize(10));

Size(PageSizes.Ad.Landscape());
Margin(l, Unit.Centimetre);

.Header() .Height(3, Unit.Centimetre).Row(row =>

row.RelativeItem().Column(col =>

{

col.Item().Text("OLE-PRO WAREHOUSE").SemiBold().FontSize(14);
col.Item().Text("IHBEHTAPU3AUINHUIA ONUC").FontSize(18).Bold().Underline();
col.Item().Text("MoBHNIA CNMCOK 3anuuwKie 3
.FontSize(10).Italic().FontColor(Colors.Grey.Medium);

1

row.ConstantItem(200).Column(col =>

{

col.Item().AlignRight().Text($"Jata: {DateTime.Now:dd.MM.yyyy}");
col.Item().AlignRight().Text($"Yac: {DateTime.Now:HH:mm}");
col.Item().AlignRight().Text($"Bcboro nosuuyiin: {dbData.Count}");

1,

page.Content().PaddingVertical(10).Table(table =>
{

table.ColumnsDefinition(columns =>

{
colum
colum
colum
colum
colum
colum
colum

1

ns
ns.
ns.
ns
ns.
ns.
ns.

table.Header(header =>

.ConstantColumn(30);
RelativeColumn(3);
RelativeColumn(2);
.RelativeColumn(1);
RelativeColumn(l);
RelativeColumn(2);
RelativeColumn(2);

IContainer H(IContainer c) =>
ckground(Colors.Grey.Lighten3) .Border(1).BorderColor(Colors.Grey.Lightenl).Padding(5);

header.Cell().
header.Cell().
header.Cell().
header.Cell().
header.Cell().
header.Cell().
header.Cell().

b;

int i = 1;

foreach (var item

in dbData)

Element(H).
Element(H).
Element(H).
Element(H).
Element(H).
Element(H).
Element(H).

Text("#");
Text("HaiimeHyBaHHa") ;
Text("ApTukyn");
Text("Kin-Tb");
Text("0p.");
Text("deknapauia");
Text("Micue");

var bg = i % 2 == 0 ? Colors.White : Colors.Grey.Lightend;
IContainer C(IContainer c) =>
ckground(bg) .Border(1).BorderColor(Colors.Grey.Lighten2).Padding(5);

table
table
table
table
table
table
table

.CellQ).
.CellQ).
.CellQ).
.CellQ).
.CellQ).
.CellQ).
.CellQ).

Element(C).
Element(C).
Element(C).
Element(C).
Element(C).
Element(C).
Element(C).

Text(i.ToString());

Text(item
Text(item
Text(item
Text(item
Text(item
Text(item

.Product?.Name ?? "-");

.Product?.Sku ?? "-");
.Quantity.ToString());

.Product?.Unit ?? "-");
.Declaration?.DeclarationNumber ?? "-");
.Location?.FullAddress ?? "-");
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i++
}
1;

page.Footer().AlignRight().Text(x => { x.Span("Crtopinka "); x.CurrentPageNumber(); an(" 3 ");
x.TotalPages(); 1);
1
b;

using var stream = await file.OpenWriteAsync();
document.GeneratePdf(stream);
await new MessageWindow("[& MoeHa BipomicTb ycniwHo 36epewena!").ShowDialog(this);

}

catch (Exception ex) { await new MessageWindow($" X Momunka: {ex.Message}").ShowDialog(this); }
}
private void OpenQrFolder_Click(object sender, RoutedEventArgs e)
{

string folderPath = Path.Combine(AppDomain.CurrentDomain.BaseDirectory, "QR_Codes");
if (!Directory.Exists(folderPath)) Directory.CreateDirectory(folderPath);

try
{
Process.Start(new ProcessStartInfo
{
FileName = folderPath,
UseShellExecute = true,
Verb = "open"
1
}

catch (Exception ex) { new MessageWindow($"He Bpanocs eipkputn nanky: {ex.Message}").Show(); }

private void OpenQrInTable_Click(object sender, RoutedEventArgs e)

{
var button = sender as Button;
var unit = button.DataContext as StorageUnit;
string qrCode = unit?.QrCodeHash;
if (unit == null)
var decl = button.DataContext as CustomsDeclaration;
if (decl != null) qrCode = decl.FirstQr;
}
if (string.IsNullOrEmpty(qrCode) || qrCode == "-") return;
var qrWindow = new QrDisplayWindow(qrCode);
qrWindow.ShowDialog(this);
}
private async void ScanQr_Click(object sender, RoutedEventArgs e)
{

var topLevel = TopLevel.GetTopLevel(this);
string qrFolderPath = Path.Combine(AppDomain.CurrentDomain.BaseDirectory, "QR_Codes");
if (!Directory.Exists(qrFolderPath)) Directory.CreateDirectory(qrFolderPath);

var startlLocation = await topLevel.StorageProvider.TryGetFolderFromPathAsync(qrFolderPath);
var files = await topLevel.StorageProvider.OpenFilePickerAsync(new FilePickerOpenOptions
{

Title = "O6epiTb 306pameHHs QR-komy",

AllowMultiple = false,

SuggestedStartLocation = startlLocation,

FileTypeFilter = new[] { FilePickerFileTypes.ImagePng, FilePickerFileTypes.ImageAll }
1;

if (files.Count == 0) return;

string imagePath = files[0].Path.LocalPath;
string decodedText = null;

try

{
var barcodeReader = new ZXing.Windows.Compatibility.BarcodeReader();
barcodeReader.Options.PossibleFormats = new List<BarcodeFormat> { BarcodeFormat.QR_CODE };

using (var bitmap = new System.Drawing.Bitmap(imagePath))

var result = barcodeReader.Decode(bitmap);
if (result != null) decodedText = result.Text;

}

}

catch (Exception ex)

{
await new MessageWindow($"Momunka untaHHa: {ex.Message}").ShowDialog(this);
return;

}

if (string.IsNullOrEmpty(decodedText))

{

await new MessageWindow(" X QR-kop He 3HaigeHo.").ShowDialog(this);
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return;

}

using (var db = new DatabaseContext())
{
var foundUnit = db.StorageUnits
.Include(u => u.Product)
.Include(u => u.Declaration)
.Include(u => u.Location)
.FirstOrDefault(u => u.QrCodeHash == decodedText);

if (foundUnit != null)
{

new ReportWindow(foundUnit).Show();
}

else
{
await new MessageWindow($" A\ Kop 3umtamo: {decodedText}\nAne B 6a3i Takoro ToBapy
€.").ShowDialog(this);
}

}
}

private void TitleBar_PointerPressed(object sender, PointerPressedEventArgs e)

if (e.GetCurrentPoint(this).Properties.IsLeftButtonPressed) BeginMoveDrag(e);
}
private void CloseApp_Click(object sender, RoutedEventArgs e) => Close();
private void MaximizeApp_Click(object sender, RoutedEventArgs e)
{

WindowState = WindowState == WindowState.Maximized ? WindowState.Normal : WindowState.Maximized;

private void MinimizeApp_Click(object sender, RoutedEventArgs e) => WindowState = WindowState.Minimized;



JIOIATOK T

Kon BikHa BHECEHHS HOBOTO TOBapy

public partial class AddGoodsWindow : Window
{

public AddGoodsWindow()
{

}

InitializeComponent();

private void Save_Click(object sender, RoutedEventArgs e)
{
string pName = ProductName.Text ?? "Be3 Ha3su";
string pSku = ProductSku.Text ?? "";
string pUnit = ProductUnit.Text ?? "wt";
string dNum = DeclNumber.Text ?? "Be3 Homepa";
string 1Zone = LocZone.Text ?? "A";
string 1Shelf = LocShelf.Text ?? "1";
string 1Cell = LocCell.Text ?? "1";
double quantity = (double)(Qty.Value ?? 0);
string batch = BatchNum.Text ?? "";

using var db = new DatabaseContext();

var product = new Product { Name = pName, Sku = pSku, Unit = pUnit };

var declaration = new CustomsDeclaration { DeclarationNumber = dNum, EntryDate = DateTime.Now,

ExpirationDate = DateTime.Now.AddDays(1095), };
var location = new StoragelLocation { ZoneCode = 1Zone, ShelfNumber = 1Shelf, CellNumber
string uniqueId = Guid.NewGuid().ToString().Substring(@, 6).ToUpper();
string qrCodeValue = $"WMS-{DateTime.Now:yyMM}-{uniqueId}";
try
{

string folderPath = Path.Combine(AppDomain.CurrentDomain.BaseDirectory, "QR_Codes");

if (!Directory.Exists(folderPath))
{
Directory.CreateDirectory(folderPath);

using var qrGenerator = new QRCodeGenerator();
var qrCodeData = qrGenerator.CreateQrCode(qrCodeValue, QRCodeGenerator.ECCLevel.Q);
var qrCode = new PngByteQRCode(qrCodeData);
byte[] qrCodeImage = qrCode.GetGraphic(20);
string filePath = Path.Combine(folderPath, $"{qrCodeValue}.png");
File.WriteAllBytes(filePath, qrCodeImage);

}

catch (Exception ex)

System.Diagnostics.Debug.WriteLine($"Momunka 36epemenns QR: {ex.Message}");

}

var storageUnit = new StorageUnit

{
Product = product,
Declaration = declaration,
Location = location,
Quantity = (float)quantity,
BatchNumber = batch,
ExpDateProduct = DateTime.Now.AddYears(2),
QrCodeHash = grCodeValue

IH

db.StorageUnits.Add(storageUnit);
db.SaveChanges();

Close(Q);
}

private void Cancel_Click(object sender, RoutedEventArgs e)

Close();
}

private void TitleBar_PointerPressed(object sender, PointerPressedEventArgs e)

if (e.GetCurrentPoint(this).Properties.IsLeftButtonPressed)
{

BeginMoveDrag(e);

1Cell };
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JIOIATOK T

Kox BikHa penaryBaHHsi TOBapy

public partial class EditGoodsWindow : Window
private readonly int _unitId;

public EditGoodsWindow()
{

InitializeComponent();

public EditGoodsWindow(StorageUnit unitToEdit)
{
InitializeComponent();
_unitId = unitToEdit.Id;
ProductName.Text = unitToEdit.Product.Name;
ProductSku.Text = unitToEdit.Product.Sku;
ProductUnit.Text = unitToEdit.Product.Unit;

DeclNumber.Text = unitToEdit.Declaration.DeclarationNumber;

LocZone.Text = unitToEdit.Location.ZoneCode;
LocShelf.Text = unitToEdit.Location.ShelfNumber;
LocCell.Text = unitToEdit.Location.CellNumber;

Qty.Value = (decimal)unitToEdit.Quantity;
BatchNum.Text = unitToEdit.BatchNumber;
}

private void Save_Click(object sender, RoutedEventArgs e)
using var db = new DatabaseContext();

var unit = db.StorageUnits
.Include(u => u.Product)
.Include(u => u.Declaration)
.Include(u => u.Location)
.FirstOrDefault(u => u.Id == _unitId);

if Cunit != null)

{
unit.Product.Name = ProductName.Text ?? "";
unit.Product.Sku = ProductSku.Text ?? "";
unit.Product.Unit = ProductUnit.Text ?? "";
unit.Declaration.DeclarationNumber = DeclNumber.Text ?? "";
unit.Location.ZoneCode = LocZone.Text ?? "";
unit.Location.ShelfNumber = LocShelf.Text ?? "",

unit.Location.CellNumber = LocCell.Text ?? "";

unit.Quantity = (float)(Qty.Value ?? 0);
unit.BatchNumber = BatchNum.Text ?? "";

db.SaveChanges();
}

Close();

;rivate void Cancel_Click(object sender, RoutedEventArgs e)
Close(Q);

érivate void TitleBar_PointerPressed(object sender, PointerPressedEventArgs e)
if (e.GetCurrentPoint(this).Properties.IsLeftButtonPressed)

BeginMoveDrag(e);
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JIOJIATOK E

Kon BikHa miaATBEpKEHHS

public partial class ConfirmWindow : Window

public bool IsConfirmed { get; private set; } = false;
public ConfirmWindow()
{

InitializeComponent();
}
private void Yes_Click(object sender, RoutedEventArgs e)

{

IsConfirmed = true;
Close(Q);
private void No_Click(object sender, RoutedEventArgs e)

IsConfirmed = false;
Close(Q);

private void TitleBar_PointerPressed(object sender, Avalonia.Input.PointerPressedEventArgs e)
if (e.GetCurrentPoint(this).Properties.IsLeftButtonPressed)
{

BeginMoveDrag(e);
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TIOJIATOK K

Kon BikHA MOBIIOMIIEHHS

public partial class MessageWindow : Window

public MessageWindow(string message)
{
InitializeComponent();
MessageText.Text = message;

private void Ok_Click(object sender, RoutedEventArgs e)
{
Close(Q);

private void TitleBar_PointerPressed(object sender, Avalonia.Input.PointerPressedEventArgs e)
{

if (e.GetCurrentPoint(this).Properties.IsLeftButtonPressed)

{

BeginMoveDrag(e);
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JIOJIATOK 1

Kon BikHa BimoOpakeHHS Qr-KOmy

public partial class QrDisplayWindow : Window
public QrDisplayWindow() { InitializeComponent(); }
public QrDisplayWindow(string qrCodeHash)
¢ InitializeComponent();
QrText.Text = qrCodeHash;
if (!string.IsNullOrEmpty(qrCodeHash))
i using (QRCodeGenerator qrGenerator = new QRCodeGenerator())
QRCodeData qrCodeData = grGenerator.CreateQrCode(qrCodeHash, QRCodeGenerator.ECCLevel.Q);
PngByteQRCode qrCode = new PngByteQRCode(qrCodeData);
byte[] qrBytes = qrCode.GetGraphic(20);
using (var stream = new MemoryStream(qrBytes))
QrImage.Source = new Bitmap(stream);
}
}
private void Close_Click(object sender, RoutedEventArgs e)
Close();
;rivate void TitleBar_PointerPressed(object sender, Avalonia.Input.PointerPressedEventArgs e)
if (e.GetCurrentPoint(this).Properties.IsLeftButtonPressed)

{
BeginMoveDrag(e);
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JIOJIATOK K

Kon BikHa reHeparlii 3BiTHOCTI

public partial class ReportWindow : Window
private readonly StorageUnit? _unit;
private readonly Product? _product;
private readonly CustomsDeclaration? _declaration;
private readonly List<StorageUnit> _datalList = new();
private readonly string _reportType;
public string CurrentDate => DateTime.Now.ToString("dd.MM.yyyy HH:mm");
public ReportWindow()
{

InitializeComponent();

public ReportWindow(StorageUnit unit)

{

InitializeComponent();

DataContext = this;

_reportType = "UNIT";

_unit = unit;

UnitPanel.IsVisible = true;

ListPanel.IsVisible = false;

ReportTitle.Text = "KAPTKA CKJIAICbKOrO OBJIIKY";

U_Name.Text = unit.Product.Name;

U_SKu.Text = unit.Product.Sku;

U_Qty.Text = $"{unit.Quantity} {unit.Product.Unit}";

U_Batch.Text = unit.BatchNumber;

U_Decl.Text = unit.Declaration.DeclarationNumber;

U_Exp.Text = unit.Declaration.ExpirationDate.ToString("dd.MM.yyyy");

U_Loc.Text = unit.Location.FullAddress;

U_QrText.Text = unit.QrCodeHash;

if (!string.IsNullOrEmpty(unit.QrCodeHash))

{
var qrBytes = GenerateQrCodeBits(unit.QrCodeHash);
using var stream = new MemoryStream(qrBytes);
U_QrImage.Source = new Avalonia.Media.Imaging.Bitmap(stream);

}

public ReportWindow(Product product, List<StorageUnit> allStock)
{

InitializeComponent();

DataContext = this;

_reportType = "PROD";

_product = product;

_dataList = allStock.Where(u => u.ProductId == product.Id).ToList();

UnitPanel.IsVisible
ListPanel.IsVisible

= false;

= true;

ReportTitle.Text = $"3BIT MO TOBAPY: {product.Sku}";

InfoText.Text = $"HaiimenysaHHs: {product.Name}\nApTukyn: {product.Sku}\nOa. eum: {product.Unit}";
TotalText.Text = $"Bcboro Ha cknapi: {_datalList.Sum(x => x.Quantity)} {product.Unit}";

ProductTable.IsVisible = true;

ProductTable.ItemsSource = _datalist;
}
public ReportWindow(CustomsDeclaration decl, List<StorageUnit> allStock)
{

InitializeComponent();

DataContext = this;

_reportType = "DECL";

_declaration = decl;

_dataList = allStock.Where(u => u.DeclarationId == decl.Id).ToList();

UnitPanel.IsVisible
ListPanel.IsVisible

= false;
= true;

ReportTitle.Text = "MATHUA 3BIT (MA)";

InfoText.Text = $"MA: {decl.DeclarationNumber}\nfaTta: {decl.EntryDate:d}\nTepmiH po:
{decl.ExpirationDate:d}";

TotalText.Text = $"Bcboro mosuuin: {_datalist.Count}";

DeclTable.IsVisible = true;
DeclTable.ItemsSource = _datalList;

private byte[] GenerateQrCodeBits(string text)
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{
using var qrGenerator = new QRCoder.QRCodeGenerator();
var qrCodeData = qrGenerator.CreateQrCode(text, QRCoder.(QRCodeGenerator.ECCLevel.Q);
var qrCode = new QRCoder.PngByteQRCode(qrCodeData);
return qrCode.GetGraphic(20);
}

private async void ExportPdf_Click(object sender, RoutedEventArgs e)

string fileName = _reportType switch
{

"UNIT" => $"KapTka_{_unit?.Product.Sku}",

"PROD" => $"Toeap_{_product?.Sku}",

"DECL" => $"MO_{_declaration?.DeclarationNumber.Replace("/", "-")}",
=> "Report"

var topLevel = ToplLevel.GetTopLevel(this);
var file = await topLevel.StorageProvider.SaveFilePickerAsync(new FilePickerSaveOptions

{

Title = "36epertu PDF",

DefaultExtension = "pdf",

SuggestedFileName = fileName,

FileTypeChoices = new[] { new FilePickerFileType("PDF Document") { Patterns = new[] { "*.pdf" } } }
b;

if (file == null) return;
try
{
var document = Document.Create(container =>

container.Page(page =>

{
page.Size(PageSizes.Ad);
page.Margin(1l, Unit.Centimetre);
page.PageColor(Colors.White);
page.DefaultTextStyle(x => x.FontSize(11));

page.Header() .Row(r =>
{
r.RelativeItem().Text("OLE-PRO WAREHOUSE").Bold();
r.RelativeItem().AlignRight().Text(DateTime.Now.ToString("g"));
3

page.Content().PaddingVertical(10).Column(col =>
{

col.Item().AlignCenter().Text(ReportTitle.Text).FontSize(14).Bold().Underline();
col.Item().Height(10);

if (_reportType == "UNIT" && _unit != null)
{
col.Item().Table(table =>
{
table.ColumnsDefinition(cd => { cd.ConstantColumn(150); cd.RelativeColumn(); });
void Row(string 1, string v)
table.Cell().BorderBottom(1).BorderColor("CCC").Padding(5).Text(l).SemiBold();
table.Cell().BorderBottom(1).BorderColor("CCC").Padding(5).Text(v);
}
Row("HalimeHyBaHHa", _unit.Product.Name ?? "-");
Row("ApTukyn", _unit.Product.Sku ?? "-");
Row("KinbkicTb", $"{_unit.Quantity} {_unit.Product.Unit}");
Row("MapTisa", _unit.BatchNumber ?? "-");
Row("fleknapauis", _unit.Declaration.DeclarationNumber ?? "-");
Row("Micue 36epiranHa", _unit.Location.FullAddress ?? "-");
1;

col.Item().Height(20);
col.Item().Border(1).Padding(5).AlignCenter().Text($"QR: {_unit.QrCodeHash}");

else

col.Item().Border(1l).Padding(5).Text(InfoText.Text);
col.Item().Height(20);
col.Item().Table(table =>

if (_reportType == "PROD")
{

table.ColumnsDefinition(cd => { cd.RelativeColumn(2); cd.RelativeColumn(1);
cd.RelativeColumn(2); cd.RelativeColumn(1); 1});

table.Header(Ch => { h.Cell().Text("MA").Bold(); h.Cell().Text("Kin-
T6").Bold(); h.Cell().Text("Micue").Bold(); h.Cell().Text("Maptia").Bold(); });

foreach (var item in _datalist)

{
table.Cell().BorderBottom(1).BorderColor("CCC").Padding(5).Text(item.Declaration.DeclarationNumber);

table.Cell().BorderBottom(1).BorderColor("CCC").Padding(5).Text(item.Quantity.ToString());
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table.Cell().BorderBottom(1).BorderColor("CCC").Padding(5).Text(item.Location.FullAddress);

table.Cell().BorderBottom(1).BorderColor("CCC").Padding(5).Text(item.BatchNumber);
}

}
else if (_reportType == "DECL")

{
table.ColumnsDefinition(cd => { cd.RelativeColumn(3); cd.RelativeColumn(2);
cd.RelativeColumn(1l); cd.RelativeColumn(2); 1});
table.Header(h => { h.Cell().Text("Toeap").Bold();
h.Cell().Text("Aptukyn").Bold(); h.Cell().Text("Kin-T6").Bold(); h.Cell().Text("Micue").Bold(); });
foreach (var item in _datalist)

{
table.Cell().BorderBottom(1).BorderColor("CCC").Padding(5).Text(item.Product.Name);
table.Cell().BorderBottom(1).BorderColor("CCC").Padding(5).Text(item.Product.Sku);
table.Cell().BorderBottom(1).BorderColor("CCC").Padding(5).Text($" {item.Quantity} {item.Product.Unit}");
table.Cell().BorderBottom(1).BorderColor("CCC").Padding(5).Text(item.Location.FullAddress);

}
i3H
}
1}

page.Footer().Row(r =>

r.RelativeItem().Text("KomipHuk: _________________ ");
r.RelativeItem().AlignRight().Text("M.N.");
b;
1;
b;

using var stream = await file.OpenWriteAsync();

var pdfData = document.GeneratePdf();

await stream.WriteAsync(pdfData, 0, pdfData.Length);

await new MessageWindow("[ ®aiin 36epemeno").ShowDialog(this);

}
catch (Exception ex)
{
await new MessageWindow(ex.Message).ShowDialog(this);
}

}

private void Close_Click(object sender, RoutedEventArgs e) => Close();

private void TitleBar_PointerPressed(object sender, PointerPressedEventArgs e)
if (e.GetCurrentPoint(this).Properties.IsLeftButtonPressed)

{

BeginMoveDrag(e);
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JIOTATOK J1

Kox BikHa Bij0OpaskeHHSI KOPUCTYBaUiB

public partial class UsersWindow : Window
{
public UsersWindow()

InitializeComponent();
LoadUsers();

this.AddHandler(PointerPressedEvent, (sender, e) =>
{

var source = e.Source as Visual;

if (source == null) return;

if (source.FindAncestorOfType<DataGridRow>() != null ||
source.FindAncestorOfType<Button>() != null ||
source.FindAncestorOfType<ScrollBar>() != null ||
source.FindAncestorOfType<DataGridColumnHeader>() != null)

return;

}

var grid = this.FindControl<DataGrid>("UsersGrid");
if (grid != null)

{

}

grid.SelectedItem = null;
}, RoutingStrategies.Tunnel);
}
private void LoadUsers()
using (var db = new DatabaseContext())
var users = db.Users.ToList();

int counter = 1;
foreach (var user in users)

user.DisplayNum = counter++;
var grid = this.FindControl<DataGrid>("UsersGrid");
grid.ItemsSource = users;
}
private async void AddUser_Click(object sender, RoutedEventArgs e)

var addWin = new AddUserWindow();
await addwWin.ShowDialog(this);

LoadUsers();
}

private async void DeleteUser_Click(object sender, RoutedEventArgs e)
{

var grid = this.FindControl<DataGrid>("UsersGrid");

var selectedUser = grid.SelectedItem as User;

if (selectedUser == null)
{

await new MessageWindow(" /\ O06epiTb kopucTyBaya 3i cnucky!").ShowDialog(this);

return;

3

if (selectedUser.Username.ToLower() == "admin")

{
await new Messagellindow("(@ BupansTu ronoeHoro agminicTpaTopa 3a6opoHeHo!").ShowDialog(this);
return;

}

var confirmWindow = new ConfirmwWindow();
await confirmWindow.ShowDialog(this);

if (!confirmWindow.IsConfirmed) return;
try
{

using (var db = new DatabaseContext())
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var userToDelete = db.Users.Find(selectedUser.Id);

if (userToDelete != null)

{
db.Users.Remove(userToDelete);
db.SaveChanges();
}
}
LoadUsers();

await new MessageWindow(" [ KopucTysaua BupaneHo.").ShowDialog(this);
}

catch (Exception ex)

await new MessageWindow($" X Momunka npu Bupanenui: {ex.Message}").ShowDialog(this);

}
private void Close_Click(object sender, RoutedEventArgs e) => Close();
private void TitleBar_PointerPressed(object sender, PointerPressedEventArgs e)

{
if (e.GetCurrentPoint(this).Properties.IsLeftButtonPressed)
{

BeginMoveDrag(e);
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JIOATOK M

Kon BikHa m071aBaHHS HOBOTO KOPHCTYBada

public partial class AddUserWindow : Window

public AddUserWindow()

{
InitializeComponent();
}
private void TitleBar_PointerPressed(object sender, PointerPressedEventArgs e)
{
if (e.GetCurrentPoint(this).Properties.IsLeftButtonPressed)
{
BeginMoveDrag(e);
}
}
private void OnSaveClick(object sender, RoutedEventArgs e)
{
string username = UsernameBox.Text;
string password = PasswordBox.Text;
string role = RoleBox.Text;
if (string.IsNullOrWhiteSpace(username) || string.IsNullOrWhiteSpace(password))
{
return;
try
{
using (var db = new DatabaseContext())
{
var newUser = new User
Username = username,
Password = password,
Role = string.IsNullOrWhiteSpace(role) ? "User" : role
b
db.Users.Add(newUser);
db.SaveChanges();
}
Close();
}
catch (Exception ex)
System.Diagnostics.Debug.WriteLine("Momunka 36epemeHHsa: " + ex.Message);
}
}

private void Cancel_Click(object sender, RoutedEventArgs e)
{
Close(Q);
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JIOJIATOK H

JleMOHCTpaLiifHuN MaTepian

KBAJII®IKAIIIITHA POBOTA

Ha 3100yTTA JIPYTOro CTyNeH: (MaricTepchKoro piBHS)

Ha TeMmy: P03p06IeHHS IPOrpaMHOTO MOAYIS KOMIT'IOTePH30BAHOI CHCTEMH I
ABTOMATH30BAaHOIO BH3HAUEHHs BAHTAXKIB Ha OOHJOBHX CKIajgax

BukoHas: KepiBHUK:
cT. rp. KTPCm-24-1 jom. ka. KITAP
Kpusenxo /1.0. Yaa O.0.



106

Ne noky- . OJJaTKOBI
HOKRY [lo3HaueHHs HaiimenyBaHHs I[. 5 .
MEHTa B1JIOMOCTI
TekCTOBI IOKYMEHTH
1 I'TOUK. 401456.003 I13 | [TosicHIOBaJIbHA 3aITMCKa A4, 107 c.
JlogaTkoB1 MaTepiain
2 Honmatox A A4, 8 c.
3 Jlonatok b A4, 1 c.
4 Honatox B A4, T c.
5 Homatox I' A4, 1 c.
6 Jlonatoxk /1 A4, 1 c.
7 Honatox E A4, 1 ¢
8 JlonaTok 2K A4, 1 c.
9 Honatox 1 A4, 1 c.
10 Jlomatok K A4, 3 c
11 Honatoxk JI A4, 2 .
12 Honatok M A4, 1 ¢
13 Jlomatox H A4, 13 ¢
I'tOUK. 401456.003 B/,
3miH. | Apk Howep MMignuc |[lata
) PK- JIOKYM. A
Po3pob. Kpusenko litepd Apkym | Apkyiuis
[Tepesip. Yana Po3po0ieHHs mporpaMHOro MOAYJISl KOMIT FOTEPH30BaHOT H 1 1
CHUCTEMH UII aBTOMAaTH30BAaHOI'O BU3HAYCHHS BaHTa)I(iB K (1) KITAP
Ha OOHIOBHUX CKIIALax apeapa
H.xoHTp. Jlemcbka XHYPE
3arB. Hepnronos




