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TEXHIYHI BUMOTY HA CTBOPEHHS 3ACOBY IHOOPMATU3AIIIT - KOMIIOHEH-
TIB IHOPACTPYKTYPU JOKYMEHTOOBITY €IMHOI CYIOBOI IHOPOPMAIIIMTHO-
KOMYHIKAITIMHOI CUCTEMIN.



Berynna gactuna

YMOBHI CKOPOYeHHs Ta BU3HAUEHHS

TepMminu Ta cKOpO4YeHHsI, 0 BUKOPUCTOBYIOTHCS B JOKYMEHTI:

Tepwmin

Snagennsa

API

B/

BII

KEII
PMK
APM
€CIKC
BPMN

DOCX

XLSX

PDF

QR

OCR

S2T
T2S

CRDT

ApromaruzoBani nporpamui iHTerparii, BiJoMi TakoXK sSK “npu-
KJIagHui iHTepdeiic mporpaMmyBanHs — application programming
interface”

Baza Jlanux — OpranizoBaHa KOJIEKIlis JTAHUX, K& 30epira€TbCst
Ta YIPABJIAECTHCH 3 BUKOPUCTAHHSIM KOMII' IOTEPHOI CUCTEMHU; 3a-
Gesredye 30epiraHHsi, OpraHi3allito Ta JOCTYII J0 JaHUX 3 METO
eEeKTUBHOIO BUKOPUCTAHHS Ta 0OPOOKM

Biznec Ipomec — CykymHicTh aiit HEOOXITHUX JJIsT 3TiHCHEHHS JTIO-
JIMHOIO 200 CHCTEMOIO, B PE3YJIbTATI IKUX Bi0yBAETHCS [MOCATHEHHS
06aKaHOTO Pe3yabTaTy

Kranidikosanuit enekrpornnii nigmuc (X.509)
Peecrpariiitno-MOHITOPpHHTOBA KapTKa

ApromaruzoBane poboue MicIe KOpUCTyBada

€nuna cyoBa iHGOpMAITHO-KOMYHIKAIIHHA CHCTEMa

Business Process Model and Notation (ISO 19510) — crangapt
MO/IEJTIOBaHHS Ta OpKecTpallil 6i3Hec-1IpoIecin

Dopmar mabionis gokymentis Microsoft Word (Open XML) —
CcTaHIapPTU30BaHUi (DOPMAT JJIsi CTBOPEHHSI Ta PEIaryBaHHS TEKC-
TOBUX JOKYMEHTIB y CHCTEMi JOKYMEHTOODITy

Dopmar mabsonis esekrpornux Tabsuin Microsoft Excel (Open
XML) — crangapruzoBanuii GOpMAT JJIst CTBOPEHHS Ta PeJlaryBa-
HHsI TaOJIMIHUX JAHUX Y CUCTEMI JOKYMEHTOOO0ITY

Portable Document Format — yHuiBepcabuuii dpopmar jist mpes-
cTaBJieHHs, 30epiranHs Ta apxiBallil JOKYMEHTIB He3aJIeyKHO Bif
MIPOTPAMHOTO 3a0e3MevYeHHs Ta aTdopmMn

Quick Response code — nBoBuMipHUil IITPUX-KOJL JJIsI IIBHIKOIO
CKaHyBaHHS, i/leHTUdIKAIl IOKYMEHTIB Ta JTOCTYyIy 70 iHdopMaItil
Optical Character Recognition (Tesseract) — TexHosorisi aBroma-
TUYIHOTO PO3II3HABAHHS Ta IIEPETBOPEHHS TEKCTY 31 CKAHOBAHUX
300parkeHb 1 JOKYMEHTIB y peIaroBaHuil TEKCT

Speech-to-Text — nepeTBOopeHHs MOBJIEHHs (IOJI0CY) B TEKCT JIJIs
TEKCTOBO-I'0JIOCOBHX TpaHCMOpMaIiit

Text-to-Speech — mepeTBopeHHsT TEKCTY B CHHTE30BaHE MOBJIEHHS
(ros1oc) JJIg TEKCTOBO-TOJIOCOBUX TpaHcdhopMariiit

Conflict-free Replicated Data Type (EDIT) — GaraTokopucrysa-
IBbKUI CYJIIIBCHKUAI PEJAKTOP CIIPAB KOHCWJILYMY 3 HiJITPUMKOIO
oTHOYACHOT pobOTH 6e3 KOHMJIIKTIB peiaryBaHHsI




SarajabHl OJIOYKEHHS

Texuiuni Bumorn Ha ocHoBl «Konnennii €CIKC» six 2024 poxy [12] i aBropcbKux BUMOL J0 TBODY
na “ERP/1: Hokymenru” El

[Ipn3nadenns Ta miji BIPOBaKEHHI

3 meTor0 3abe3mevueHHs y3romkenol, besnednol ta edextusaol podborn ECIKC y cdepi mokymen-
TOODITY, a TAKOXK YHEMOXK/IUBJICHHS (pparMeHTallil miIXoiB 10 CTBOpEeHHSI, 0O0poOKM, reHepartii ta
yupasiiaas pokymentamu, B Mexkax €CIKC e HeoOXiIHUM CTBOPEHHSI Ta BIPOBA/?KEHHS TIEHTPAJII-
30BAHUX CIJIBHUX KOMIIOHEHTIB, 30KpeMa

1.

ITa6monu poxymentis (DOCX, XLSX): nenrpasizoBane CTBOpeHH:, 30epirattsi, BEPCIOHYBaH-
Hel Ta KePpyBaHHs MabJOHaMU JOKYyMEHTIB.

Tenepanis nokymenris (PDF): apromaruzoBana resepariisi, KOHBepTallis Ta eKCIIOPT JOKYMeH-
tiB y PDF-cdbopmari.

Tenepanis Ta Hakiaganng 6ap- Ta mrpux-koiis (QR): crBopenus, iHTerparisi Ta aBroMaTHIHE
HaKJIaJaHHsa 0apKomIiB, mTpux-koaiB i QR-komiB Ha mokymeHTH.

PosuisuaBanus Tesseract (OCR): aBromarnyse po3sii3HaBaHHs Ta [1€PETBOPEHHS TEKCTY 31

CKaQHOBAHMX 300parkeHb i JJOKYMEHTIB.

Tekcryanbao-rojocosi Tpancdopmarti (S2T, T2S): niarpuMka JBOCTOPOHHIX IEPETBOPEHD
TEKCTY B MOBJICHHSI T& MOBJIEHHSI B TEKCT.

. Bararokopucrysanpkuii cymaiscekuil pegakrop cupas koncuitiymy (CRDT): uenrpasizoBanuii

PEIAKTOp /IS CIJIBLHOI OAraTOKOPUCTYBAIILKOT pOOOTH HAJI CIIpaBaMU KOHCHIIyMYy.

Peastizanist 3a3Ha9eHNX CKJIQIOBUX € [T€PEIYMOBOIO [TOOYI0BU IILIICHOI, MAacIITabOBAHOI Ta, KEPOBAHOL
apxitektypu €ECIKC, 3umxkenHs BuTpaT Ha pO3POOKY Ta CYIIPOBi, 3a0€3MeUeHHs €MHIX CTAHIAPTIB
6e3MeKn Ta KOPUCTYBAIBKOTO JIOCBITy.

Thttps://crm.erp.uno
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1. [abnronm DOKyMeEHTIB

HenrpamnizoBana mijcucreMa Jjisi po3pobKu Ta 36epiranus mabiaonis y dopmarax DOCX rta XLSX
3 MATPUMKOIO JMHAMIYHHUX IJIEHCXOJIIEPIB.

1.1. Bwumoru o cyTHOCTEI

1.1.1.  Ia6ron DOCX/XLSX

IMa6on pokymenTy nosuHeH Oytu y dopmari OpenXML (ISO/IEC 29500) i migrpuMyBaT 1uieii-
CXOJIJIEpH TAKUX THINB: CKAJISAPHI 3HadeHHs! (TekcT), Tabuuil (3aanraxkenusi 3 CSV), 306pakeHHs
(BcTaBKa JIOrOTHINB Ta LmocTparii).

1.1.2. Habip aminHux

PeksizuTHa yacTrHa 3MIHHUX BKJIOYa€ BeKTOPHI jgani (Tabaumi), 306paykeHHs Ta CKaJsIPHI [OJId.

1.2. Bwumorn j0 npornecis

1.2.1. 3BamnoBHeHHs IA0JI0HY

IMponec 3aminu 1weticxoszepis gannmu 3 Bxinuux napamerpis (CLI-aprymentn a6o API) 3 renepa-
miefo 3amosaenoro DOCX-daitry.

1.2.2. BepcionyBanns MadJI0HIB

306eperKeHHsT Ta KepyBaHHs BEPCIsSIME MADJIOHIB y IEHTPAJIi30BAHOMY CXOBUIII.

Pedepencua iMiiemenrariis HaJlaHa B PEIIO3UTOPIT erpuno,/ docxﬁ (F#-npouecop mabsonis OpenXML).

%https://github.com/erpuno/docx
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2. leneparis JJOKYMEHTIB

Cepgic aBromaTnaaoro hopmyBans JokyMeHTIB y ¢popmari PDF Ha ocHOBI 3aTBepzKeHNX MTa0JIOHIB
Ta jaHux i3 peecrpoBux cucrem €CIKC.

2.1. Bumorm no cyrtnocrei

2.1.1. 3BanoBHeHWIT JTOKYMEHT

O6’ekT, mo micturs 3anosaernii DOCX/XLSX ra mera-jaHi jyisi KOHBepTAILil.

2.1.2.  PDF-noxkyment

Qinanbauit apredarr y dopmari PDF/A-3 (apxisuuit) 3 BOynoannmu mpudramu Ta nudpoBIM
i JIITCOM.

2.2.  Bumorn 0 nporiecis

2.2.1. Tenepamnig PDF

Apromarmana kousepraris 3anoaeroro mabiaony DOCX y PDF 3 36epexentsm dopMaTyBaHHs,
TabIUIb Ta 300parKeHb.

2.2.2. Haxnanannsa KEII

ApromarnuHe HaKIaJaHHS KBAII(DIKOBAHOIO €JIEKTPOHHOrO Mijanucy Ha 3reneposanmii PDF.

2.2.3. ApxiBarisi

36epezkennst PDF y nmoBrocrpokoBe cxoBwuine 3 (hikcari€eo xenry sl MTiCHOCT].



3. lenepariist 0ap- Ta MTPUX-KOIIB

[Mincucrema reneparii Jjinifinux ta Mmarpuaanx koxais (QR) mjia 3abe3nedenns NpOCTEKYBAHOCTI Ta
Bepudikalliil mamepoBux Ta eJIeKTPOHHUX MPUMIPHUKIB JOKyMeHTIB. Pedepencua iMiiemMenTariis
HaJIaHA B PEHO3UTOPii erpuno/ barlixﬁ (BARLIX — reneparop QR-kozis Ta jiHIfiHUX IITPUX-KO/IIB
st Elixir 3 migrpuvkoro Code39 ta PNG-pennepunry).

3.1.  Bumoru j0 cyTHOCTEM

3.1.1. Kon

O6’ekt, mo micturs tun (EAN-13, Codel28, QR), mani (URL, ID mokywmenty, checksum) ra
300pazKeHHs.

3.1.2. Haknanannas

Mera-nani nosunii naknaganas na PDF/DOCX.

3.2.  Buwmorm 10 nporiecinB

3.2.1. Teneparmig xomy
Creopenng 306paxkenns koxy 3a ajropurmamu ISO/TEC 18004 (QR) ra ISO/IEC 15417 (Codel28).

3.2.2. Haxknajanas Ha JOKyMEHT

ApromaruuHe BeTaBieHHs Koy B mabsion abo PDF Ha 3ajaniit mosurii.

3.2.3. Bepudikariga

IIepeBipka cKaHOBAHOTO KOy Ha BiAMOBIIHICTH OpUTIHATY.

Shttps://github.com/erpuno/barlix
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4. Pozmzuapanus lesseract

Turerposanwuii cepsic onrugnoro posmiznasanns cumsosis (OCR) mis aBTOMaTH30BAHOIO [IEPETBO-
PEHHSI CKAHOBAHUX KOl y TeKCTOBUIT (hopMaT.

4.1. Bumoru 0 cyTHOCTEI

4.1.1. Hoxyment PDF

Bxinauii daiin (ckanoBanuit a6o tekcrouit PDF) 3 mera-nanumu (Kostip, craryc).

4.1.2. Pesyavratn OCR

Tekcr 3 miaATPUMKOIO YKPAiHCHKOI MOBH, BEKTOPHI KOODJAMHATH IIiICBidyBaHHs, tsvector i moBHO-
TEKCTOBOI'O IIOMIYKY.

4.2. Bwumoru 0 mporecis

4.2.1. Inrecrisg nokymeHnTa

Basanraxkenns PDF Ta nocranoska B yepry na o6pooky (craryc PENDING).

4.2.2. Buxrkonauna OCR

Posmniznasanns 3a gonomororo Tesseract OCR 3 ykpaincskum cioeaukoMm (hunspell-uk, custom
stop-words).

4.2.3. lloBHOTEKCTOBUII TTOITYK

Ingexcarnis pesysnbratis y PostgreSQL 3 miaTpumkoro npedikcHoro mormyky Ta mijIcBidyBaHHs.

4.2.4.  OrpuMaHHS IiJICBIYyBaHHS
[ToBepmemnts KOOpAUHAT TEPMIHIB MOITYKY HA CTOPIiHKAX JOKYMEHTA.

Pedepencna immiemenTaliist HaJaHa B pEIIO3UTOPIT erpuno/ ocrEl (FastAPI -+ Tesseract + PostgreSQL).

4https://github.com/erpuno/ocr
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5. TekcryaabHO-r0/10COBI TpaHchopMallil

KommonenTn i cuHTE3y MOBJIEHHS 13 TEKCTY Ta PO3IMI3HABAHHS T'OJJOCOBUX KOMAH/T sl iIHKJIIO3UB-
HOTO JIOCTYITy T& aBTOMATHU3AIIi] 3acCi/laHb.

5.1. Bumorm mo cyrHOCTEi

5.1.1.  Aynuio-toTik

Bxigauii /Buxinuuit aymio-daiin abo norik y dpopmarax WAV /OPUS.

5.1.2. TexcroBuit bparmenT

Cermenr Tekcry 3 tuminramu s S27T/T2S.

5.2.  Bumornu 1o mnporecis

5.2.1.  Speech-to-Text (S2T)

PosniznaBannst MoBiieHHs (YKpaiHCbKa MOBA) Y PEaJIbHOMY 4Yaci abo IaKeTHOMY DEXKUMI.

5.2.2.  Text-to-Speech (T2S)

CuHTE3 MOBJIEHHS 3 TEKCTY 3 IMIPUPOJIHAM HATOJIOCOM Ta IHTOHAIIEIO.

5.2.3. ITmrerpamis 3 APM

ABTroMaTnYHa TPAHCKPHUIILIL ayIio 3acilaHb Ta 03BYYEHHS TEKCTOBUX PillleHb.



6. Cucrema ckanyBaHH:

Cucrema cKaHyBaHHsI He MOBUHHA MICTUTH KOJHUX JIiNeH3i#t 1 6yTu moBHicTIO Ge3KkormToBHOI. [Ipo-
TokoJi tiopuHeH migrpumysarucs TWAIN32. Leadtools, Scandit, Dynamsoft, IronOCR, PackageX,
Tabscanner, VueScan, Mistral OCR Ta iumii #e migxoasaTs. Cucrema NOBUHHA OyTH HAIKMCAHA Ha
NET i nigrpumysaru Windows, Linux ta Mac, Ta 3amyckarucs B Tray, sk donoBwuit mporec, B cepe-
JuHi gKOro moBuHeH OyTu peastizoBanuii goctyn 10 TWAIN npucTpois, a pe3ysbraTi CKaHyBaHHS
nepenasarucs 1o WebSocket mporokosy depes 1ieit ¢hoHOBHIT 1Tporiec B KIIEHTCHKI 3aCTOCYHKU SIKi
HoTpebyIoTh JiZKepeJsl CKaHyBaHHs. Pedepencra iMiuieMeHTalisl HaJlaHA B PEIIO3UTOPIl erpuno/ scarﬂ

6.1. Bwumorm mo cyrHocTel

6.1.1. IIpodisb ckanepa

Hanamrysanus TWAIN data-copy (Epson DS-530, Canon DR-C240, Kodak rorro) 3 napamerpamu
duplex/autoscan.

6.1.2. CkaHoBaHMil JJOKYMEHT

Bararocropinkosuit PDF 3 mera-ganumu (mzxepesio, npodias, timestamp).

6.2. Bumornu o nporiecis

6.2.1. Inimiamisg ckanmyBamHs
Komanna epes WebSocket (manpuxiazn, SCAN,DS-530,AUTOSCAN-+AUTOFEED).

6.2.2. JloctaBka pe3yabTary

IMepenaga rorosoro PDF y 6paysep/kiient yepes WebSocket.

Shttps://erpuno.github.io/scan
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(.  bararoxopucryBallbKuil peakTop

[rcTpy™menT s cribHOT pobOTH CYI/IB Ta CeKPeTapiB HaJl MPOEKTAME PIllleHb y PEXKUMi PeabHOTO
vyacy Ha ocHoBi Texnojiorii CRDT.

7.1. Bumorm no cyrHocTel

7.1.1. Pepmakmiitnuii JOKyMeHT

Texcrosuii/cTpykTypoBaHuii oKymenT (crpasa Korcuiiymy) 3 CRDT-crpykTypamu (Teket, Taburmir,
KOMEHTapI ).

7.1.2.  Omnepariisg pejaryBaHHs

Aromapna 3mina (insert/delete) 3 BeKTOpHUM OAUHHUKOM 1jisi KOH(MDIIIKTHONO PO3B A3aHHSI.

7.2.  Bumorn 0 nporecis

7.2.1. CunxpoHizallig B peaJbHOMY Yaci

OsHovacHe penaryBaHHs KITbKOMa KOPUCTyBadaMu 6e3 GJI0KYBaHb 3 MiHIMAIBLHUM i KOHTPOJIHOBA-
unM Jjtaterci B VPN mepexi.

7.2.2. Icropig 3min

36eperkeHHst TOBHOI icTopii onepaiit syt undo/redo Ta ayauTy.

7.2.3. @ikcarig Bepcil

Ilepexin y pe:kumM «TiIbKU unuTaHHsA» mmicas mignucanna KEIL

7.2.4. TpanzaxiifinicTnb

TpaHsaxiiiffHicTh BUMara€TbCs MOKOMITHO 9K B git, MiHIMa/JbHA OJUMHUIS pejaryBanHs "mapa-
rpad skuit moBuHeH OyTH HOPMATIHLHO BU3HAYEHUH B CHCTEMI.



BucuoBok

Iadpacrpykrrypa gokymerToobiry €CIKC crBopioe yMOBH J1jIst TOBHOTO MEPEXO/TY JI0 OE3AepOBOro
CYJOYMHCTBA, 3a0€e311eUyour aBTOMATH3aIi0 PYTUHHUX ollepariiil, 6e3neKy 36epiranns Ta 3py4HICTH
KOJIEKTHBHOI POOOTH HA/JI CYJIOBUMH CIIPABAMH.
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