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2.1. ®°OPMYBAHHSI IHAUBIIYAJIbHUX TPAEKTOPIH
PO3BUTKY NEPCOHAJY B YMOBAX JIJXKUTAJII3ALIL

Beryn. CydacHuit pHOK TIparli 3MiHIO€ BHMOTH JO TIPAIliBHUKA,
CTUMYITIOFOYHM OpraHi3allii NIyKaTd HOBI MiAXOAH JO YIPAaBIiHHS PO3-
BUTKOM TiepcoHany. B ymoBax auHamiunoro ingopmauniiiHOro cepe-
JIOBHILA, 3POCTAaHHS 3HAYYNIIOCTI HU(DPOBUX KOMIETCHTHOCTEH Ta
iHaUBITyamizamii mpodeciitHoro mIIXy BUHUKAE HEOOXiTHICTE y BIIPO-
BaJKEHHI MEePCOHATI30BAHUX ITiIXO/IB J0 HABYAHHS Ta MPOQeciitHOro
po3Butky. OJHUM 3 IHHOBAL[IMHUX HANpsMiB € GOPMYBaHHS 1HIMBITY-
AIBHUX TPAEKTOPi PO3BHTKY IMEPCOHANY, SIKIi 3a0€3MeuyIoTh OanaHc
MDK IUISIMH TIpaIliBHUKA 1 CTPATETi€l0 OpraHi3allii, CIpHUsIOTh ITiIBH-
IICHHIO e(DeKTUBHOCTI, MOTHBAIIIi Ta 3aTy4€HOCTI.

Mertor0 HOCTiIKEHHS € aHali3yBaHHS eTamiB (OpMyBaHHS 1HAWBI-
IyalbHOI TPaeKTOpii PO3BHTKY IMEPCOHANY, IHCTPYMEHTIB, SIKi 3acTo-
COBYIOTBCSI Ha KOKHOMY €Talli, a TaKOoX YMOB, 3a SKHX peai3allis
TaKOTO MiXOy CTa€ HAHOUTIBII pe3yabTaTHBHOK. Y POOOTI aKIEHTO-
BaHO yBary Ha poni HR-¢axiBuiB sik koopanHATOpiB Ta MOAEPATOPIB
PO3BHUTKY TIepCOHAIly, 3Ha4€HHI HU(QPOBHX TEXHOJIOTIH y TOOYHOBI

142



_ PO3AIN 2.
LIM®POBA TPAHCOOPMALISI OPTAHIZALLIV B YKPATHI

TIePCOHAITI30BAHMX IUIAXIB PO3BUTKY Ta MEPCIEKTUBI IHTErpaIii iHTe-
JIEKTyJIbHUX aHATITHYHAX IHCTPYMEHTIB y IIEH mporiec.

Bukiax ocHOBHHX pe3yabTaTiB JociailzkeHHA. B ymoBax mBwH-
kol nudporoi TparchopmMmariii 6i3HECY 3pocTae moTpeda B MEepCoHAT,
SKUW HE JUIIEe BOJIOMiE€ MPOPECIHHUMH KOMIIETEHITISIMHA, a ¥ 37MaTeH
IIBU/IKO aJIalTyBaTHCS A0 HOBHX YMOB TIpalli, BAKOPUCTOBYBATH IH(-
pOBI IHCTPYMEHTH Ta PO3BUBATHCS BIPOMOBXK YCHOTO KHTTA. Came
TOMY € aKTyaJbHHUM JIOCIHIKCHHS THUTaHHSI (OPMYBaHHS IHIUBITY-
ATBHAX TPAEKTOPIA PO3BUTKY MEPCOHANY, IO JTO3BOJSIOTH IIBUIKO Ta
e(heKTHBHO pearyBaTH Ha BUKJIMKA IMU(PPOBOI EKOHOMIKH Ta 3a0e3Ire-
YUTHU CTAIAHA PO3BUTOK OpraHi3aiii.

IaauBiqyanmsHa TPAEKTOPiS PO3BUTKY TEPCOHANY — II€ TTePCOHATI-
30BaHMI TUTaH TPOGECiHOTO 3POCTaHHS MPAIliBHUKA, SIKHH BPaxOBYy€
HWOTO MTOTOYHI KOMITETEHIIi1, Kap’ €pHi IiJTi, 0COOMCTI I[IHHOCTI, a TaKOX
moTpedu opranizamii. Takmii miaxin mependadae MoeTHAHHS CaMOHAaB-
YaHHS, KOPMOPATUBHOTO HAaBYAHHA, y4acTi y MPOEKTaX Ta MEHTOP-
ctBa [1; 2].

Crmim BIIMITHTH, IO MiMKUTATI3aIlisd BiIKPUBAE HOBI MOMKIHBOCTI
JUTS TIEPCOHAIII30BAaHOTO HAaBYAHHS: OHJIAWH-KypCH, TIaT(OpMHU ajar-
THBHOTO HABYAaHHS, CHCTeMH ympaBimiHHs Tamantamu (LMS, TMS),
aHaji3 maHux Il (GOPMYBaHHS TEPCOHATBPHUX PEKOMEHIAIIM IMOI0
pO3BHUTKY. BaXIMBHM € BHKOPHCTaHHS IHU()POBUX IHCTPYMEHTIB
JUTST TIOOYZIOBH «KapTH PO3BUTKY» CITIBPOOITHHKA, KA OHOBIIOETHCS
B PEKHUMI PEATbHOTO Yacy 3ajeKHO BiJ MPOTPecy, 3BOPOTHOTO 3B’ SI3KY
Ta 3MiH Y IUISIX KOMITaHi1.

BuBdaroun nmuTaHHSA 1HAWBIAYadbHOI TPAEKTOPIl PO3BUTKY IEPCO-
HaJly AOUUTEHAM Oye MOJaNbIIUNA PO3IVISA] OCHOBHUX eTamiB ii dop-
MyBaHHs, a came (puc. 1): miarHocTHKa TPOQECciHHOTO MMOTEHITIATY
TIpaIliBHAKA, BUSHAYCHHS ITIJICH PO3BUTKY 1 MOTHBAIlii, TOOyI0Ba 1HIH-
BilyalTbHOTO TUTaHY HABYaHHS Ta PO3BHUTKY, BIPOBADKEHHA IUIAHY i3
CYNPOBOJIOM HACTaBHUKA a00 KEPIBHUKA, OI[IHKA PE3YILTATIB 1 KOPUTY-
BaHHSI 1HIWBITyaIbHOTO TIIAHY.

liaenocmuxa npogeciiinoco nomenyiany npayienuxa. BXITIO-
gae OIlIHIOBaHHSA TPOQeCifHNX, OCOOUCTICHUX Ta IH(POBUX
HaBUYOK TIpaliBHUKAa 3a JOMOMOTOI0 TECTyBaHb, AaHKETyBaHHA,
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iHTepB’10 3 KepiBHUKOM abo HR-¢axiBmem. Pesymbraté miarHOCTHKH
(bopMyIOTh 0a3y JUIs TIOAANBIIOTO ITAHYBAHHS PO3BUTKY.

JliarHOCTHKa — II€ BHIXiJJHA TOYKa JUIsS MMOOYIOBU IHIUBIAyaJbHOT
TpaekTopii po3BUTKY. Ii MeTa — 06 €KTHBHO OIIHUTH MOTOYHHUIA PiBEHb
3HaHb, HABUYOK 1 ITOBEIHKOBHX YCTAaHOBOK IIPAIliBHUKA, a TaKOX
BUSIBUTH MPOTAJIMHU y KOMIIETEHI[ISX, 0 MOXYTh 3aBaXATH MOJAJTb-
oMy npogeciiinomy 3pocTanHio [3; 4].

Etanu ¢opmyBaHHs iHANBiAyaJbHOI TPA€KTOPii PO3BUTKY NMEPCOHATY

» miarHOCTHKA OPOQECiiHOro MOTEHIiaTy IpalliBHAKA

BU3HAYCHH 1[iJIeif PO3BUTKY i MOTHBALIT

mo0y10Ba IHAMBIAYaJbHOTO IUIaHY HABUAHHS Ta PO3BUTKY

BIPOBADKECHHS [UIAHY 13 CYNPOBOJOM HACTaBHHKA a00 KepiBHUKA

OLIIHKA Pe3yJIbTaTiB | KOPUTYBAHHS 1HANBIYaIEHOTO IUIAHY

Puc. 1. OcHoBHI eTanu poOpMyBaHHS iHANBITYaTbHOI TPa€eKTOPIiT
PO3BUTKY IIEPCOHATY

Jicepeno: cpopmosano na ocnosi [1; 2]

Cepen cKJIaJ0BHUX A1arHOCTHKH NpodeciiHOro moTeHuiany mpawis-
HUKA CJIiJ] BUIIJTUTA HACTYIIHI:

1. Omiaka mpodeciiHUX KOMIIETCHINH — TepeBipka piBHS BOJIO-
JIHHS cHeLiai30BaHUMH 3HAHHIMH Ta HABUYKAMM, 110 HEOOXIaHI JJIs
BHUKOHAHHS T0CAJIOBUX 000B’s13KiB. Moxke BKItOUaTH mpodeciiHe Tec-
TyBaHHsI, IPAKTHYHI 3aBJaHHs, aHaIIi3 KeHCiB.

2. Ominka 1UGPOBUX HABHYOK — BHUBYCHHS PIBHS BOJOMIHHSI
TUPPOBUMH THCTPYMEHTAMHM, MPOTPAMHUM 3a0e3MeUeHHsIM, OHJIalH-
raThopMaMu sl KOMYHIKalii, ypaBaiHHs MPOEKTAaMH UM HABUYAHHS.
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3. Soft skills — Bu3HaueHHsS PIBHSA PO3BHUTKY KOMYHIKAIlIHHUX
HABUYOK, KPUTHYHOTO Ta CHCTEMHOTO MUCICHHS, €MOIIHHOro iHTe-
JICKTY, BMIHHSI [TPAIFOBATH B KOMaH/Ii, MPUIMATH PillICHHS TOIIIO.

4. IlcuxosoriyHa TOTOBHICTh JI0 3MIiH — aHaJi3 BIIAKPUTOCTI JIO
HOBUX 3HaHb, aJallTUBHOCTI, PiBHS BHYTPINTHROI MOTHBAIIIi, CTpECO-
CTIMKOCTI, CAMOYCBIJJOMIJICHHSI.

[opiBHsIbPHA XapaKTEPUCTHKA 1HCTPYMEHTIB MIarHOCTUKU HaBe-

neHa B Taou. 1.

Tabmurs 1

IopiBHsIbHA XapaKTePUCTHKA iHCTPYMEHTIB JiarHOCTHUKHU

IncrpymenTt

IlepeBaru

Henoaiku

1 | Onnaita-rectu

IBuaKe OXOMICHHS
BEJIMKOI KIJTLKOCTI
MpaliBHUKIB, aBTO-
MaTHh30BaHa 00poOKa

[ToBepXOBICTH OIIHKH,
3aJIeKHICTh Bl OpMy-
JIIOBAaHHS 3aIUTaHb

pe3ysbTaTiB
P Crumymorots peduek- | Cy0’eKTHBHICTS,
2 . Cif0, TafOTh yABICHHS | MOXJINBE BUKPHBIICHHS
CaMOOIIIHIOBAHHS . .
PO CaMOYCBIIOMIICHHS | OLIHKH
. . [Hae 3mory rmubme 3aeXHICTh BiJI KBaJi-
O1iHIOBaAIBHI ) . s R
3 0. , BUBYHMTH MOTHBaLi0 Ta | dikauii iHTEpB’r0epa,
1HTEpPB 10

MTOBEIIHKOB1 YCTAHOBKU

TPHUBATICTh MPOIECY

4 | 360°-ouiHoBaHHN

KommiekcHuii 3B0poT-
HUH 3B 530K, MTOPiB-
HSIHHSI CAMOOIIIHKH

1 30BHINIHBOT OI[IHKU

Mo:xe BUKITUKATU
ynepempkeHicTs abo
KOH(QIIKTH y KOJIEKTUBI

Amnaniz
pesynbraris (KPI)

OO0’ €KTHUBHICTb, Opi€H-
Talis Ha TOCSITHEHHS

He oxoruiroe nmosein-
KOBi 200 MpHUXOBaHi
KOMIIETEHIIIT

Lorcepeno: cghopmosarno na ocrosi [3; 4]

Crmin BiaMiTHTH, MO (HOPMYETHCS IHAWBIAYATbHUH TPOdITE KOM-
METEHI[iH, SIKUM TOPIBHIOEThCS 3 €TAJOHHOK MOJACIUIIO Mmocaaud adbo
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3 BUMOTaMH JI0 IIJIbOBOI PO, IO J03BOJISIE BUSIBUTH TIPOTAIUHH, CKO-
pUTYBATH OYiKyBaHHS IpaIliBHUKA ¥ OpraHi3allii Ta BU3HAYUTH TIPiOpH-
TETHI HANPSIMHA PO3BUTKY.

Busnauenns yineti possumxy i momusayii. Ha npomy erarri BinOyBa-
€ThHCS TIOTOKEHHS 1HAMBIyaTbHUAX IIUJICH MpalliBHUKA 3 MIJIIMA Opra-
Hizarii. Ille MoXyTh OyTH SIK TOPHU3OHTATBHI i (PO3BHUTOK y MexkKax
HasBHOI IMMOCaaW), TaK 1 BEPTHKAIbHI (MATOTOBKA 0 TEpEexXomy Ha
BHIITY TTO3HIIIIO).

Lleit eran monsirae y BCTAaHOBJIEHHI KOPOTKO — Ta JIOBFOCTPOKOBHX
el mpamiBHUKA y cdepi mpodeciitHOro 3poCcTaHHs, IO ITOBHUHHI
y3rojpKyBaTucsi 3 ToTpebamu opranizamii. EdexTuBHe BU3HAUCHHS
mizelt 3abesnedye (hoKyc, MOTHUBAIIIIO Ta MPO30PICTh Y PO3BUTKY TEp-
conany [5; 6]. Cepen OCHOBHHMX CKJIAQIOBHUX IIUJIEH PO3BHUTKY CIiJ
BUIUIATH:

— mpodeciitai mim — 6akaHi 3MiHM y HaBUYKaX, 3HAHHAX, ITOCAI
a0o0 30HI BIAMOBIATHFHOCTI MPAIliBHAKA,;

— Kap’epHi am0irii — cepeaHbO — Ta JOBTOCTPOKOBI HAMIPH MO0
3pOCTaHHS y MeKax KOMITaHii abo mpodeciiiHoi chepu;

— Tl opraHi3amii — CTpaTeriyHi moTpeOw KOMITaHii, sIKi MOXYTh
OyTH TOCATHYTI MIJITXOM PO3BUTKY KOHKPETHOTO TIPAITiBHUKA.

[TopiBHAIBPHY XapaKTEPUCTHKY I1HCTPYMEHTIB BHU3HAYCHHS ITiJICH
PO3BHUTKY Ta MOTHBAIIi1 BiToOpaskeHO B TaO. 2.

Crix BigMiTUTH, 110 chopMyITbOBaHI IHIUBITyaIbHI ITUTI CTal0Th OCHO-
BOIO JUIsl CTBOPEHHS MEPCOHAIII30BAHOIO TUIAHY PO3BUTKY. BoHM J103BO-
JISTIOTh YIiTKO BU3HAYHUTH OUIKYBaHI Pe3yJbTaTd, MOTHUBYIOTH ITPAIliBHUKA
1 TOTTOMararoTh KePIBHUIITBY OIIHIOBATH ITPOTPEC Y PO3BUTKY KaJIpiB.

1lobyodosa inougioyanvrnozo niamy Hasuyanus ma po3sumxy. Gopmy-
€THCS TOPOXKHS KapTa Iiii: BUOIp OHJANH-KYpCIB, Y4acTh Y BHYTPIIII-
HIX TPEHIHTaX, MPOEKTHA MisUTbHICTh, MEHTOPCHKA MATPUMKA. Y TIIaHi
3a3HAYAIOTHCS TEPMIHHU, PECYpPCH Ta OUiKyBaHi pe3ynbraTd. [lman pos-
BUTKY JOIOMarae CTPYKTypyBaTd TpOIEC HaBYaHHS, 3pOOHTH HOro
BUMiproBaHUM 1 amantuBHUM [7]. Cepen OCHOBHUX €JIEMEHTIB iHIUBI-
IIyaJIbHOTO PO3BUTKY CJIiJl BUAUIATH HACTYITHI:

v DopMaTh HaBYaHHS — BH3HAYAIOTh METOM, 33 JOITOMOTOIO SIKHX
mpamiBHUK Oyne 3700yBaTv HOBI 3HAHHS Ta HAaBUYKW (BHYTPIIIHI Ta
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Tabmurs 2

opiBHsIbHA XapaKTepPUCTUKA IHCTPYMEHTIB BU3HAYCHHS

niJieif po3BUTKY i MOTHBaNil

Ne | IncrpymeHT Onuc IlepeBaru Henouiku
1 2 3 4 5
Merton, 1o YitkicTh Mosxe OyTH
nependavae 1 KOHKPETHICTD | 3aHA/ITO
(dopMyiIOBaHHS | y BU3HAYCHHI JKOPCTKUM TSI
ijeH 3a Jomo- | IijaeH. IUHAMIYHAX
MOT'0I0 KOHK- 3MiH.
1 | SMART pPETHUX KpUTE-
piiB (Specific,
Measurable,
Achievable,
Relevant,
Time-bound).
AHaJi3 cuiib- Busznauenns [TotpioHa
HUX 1 cnabKuX | cTpaTeriyHux BEJIMKA KiJb-
2 | SWOT-ananis CTopi}f‘, }VIO}KJII/I- 1.\/10>1<J1141?00Tel71 KiCTb. JaHUX OJIs
BOCTEH 13arpo3 | i pu3MKiB. aHai3y.
TS OpraHi3ariii
4M 1HIUBIAA.
Cucrema Bumi- | KommuiekcHa Mosxe OyTu
BSC ProBaHHs edex- ogiHK'av opra- BKKHUM JIJIS
THBHOCTI 4epe3 | Hi3amiiHuX MaJICHBKHUX
(banancoBana . . .
3 creTeMa Ha0ip KITFOUO- i nepcoHanbHuX | Opraisaii
. BHX ITOKa3HU- JTOCSITHEHb. 0e3 nocrarHix
MMOKa3HHKIB) . . .
KiB 11O pi3HUX pecypcis.
HaIpsAMKax.
Merton miamory, |IlizBumrye BHy- | [ToTpebye
SIKUH TOTIOMAarae | TPillHIO MOTH- | HABHYOK
Morpariiie Hpa.I_liBHI/II(OBi BaIlio, CIpuse | NPOBE/ICHHS,;
4 . , YCBIIOMUTH camopeduiekci. | eeKTHUBHICTD
IHTEpPB 10 .
BJIACHI MOTHBH 3aNIeKHUTh
10 3MIH BiJl IOBipH.
i PO3BHTKY.
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[Iponowxernas Tabmmii 2

2 3 4 5
Buxopucranus | 3amydeHicTb, Moxe mparto-
IrpoBHX KOHKYPEH- BaTU KOPOTKO-
MexaHik (06anu, | Iis, IMBHIKE YaCHO; PHU3HK
leiimidikamiss | Haropoy, pearyBaHHA SHIDKCHHS
peHTHHTH) AN | IPAIliBHUKIB. edekry 6e3
CTHMYITIOBAHHS OHOBJICHHS
MOTHBAIII. CUCTEMH.
IanuBinyansanit | [lepconamizo- Bumarae
TUTaH PO3BUTKY, | BAaHWH MiIXiM, | peryIsipHOTO
110 BKJIIOYAE MTOCITiTOBHUN nepensiay
PDP (Personal OCO6I/IC”1.“iv Ta PO3BHTOK, 1 CYTIpoOBOIY
npodeciiHi opieHtamist Ha | 3 6oxy HR a6o
Development . .
Plan) LT, HABWMKH, | IOBTOCTPOKOBY | KEPiBHUKA.
AKi TOTpiOHO MIEPCIIEKTUBY.
PO3BHHYTH,
pecypcu Ta
CTPOKH.

Jowcepeno: cghopmosano nHa ocrosi [5; 6; 7]

30BHIIIHI TPEHIHTH; OHJIAWH-KypcH Ha OcBiTHIX ruardopmax (Coursera,
Prometheus, edX Tomo); ywacte y mnpodeciiiHux KoH(pEepeHIiIx
1 ceMiHapax; CTa)XyBaHHS Ta POTaIlis B MeXaxX KOMITaHi{; MEHTOPCTBO Ta
KOYYMHT; CAMOHABYaHHS HA OCHOBI PEKOMEH/I0BaHHX MarepiaiB.

v TepMiH BHKOHaHHS — BKa3y€ O4YIKyBaHy TpPHUBAIICTh KOXK-
HOTO erarry abo 3aBJaHHsS B IUIaHi PO3BHTKY. Moxke odopmirtoBaTHCs
Yy BHUIVISAI TalMIIaifHIB, YEeK-JIIMCTIB a00 KaJeHJapHOTo TulaHy. Bax-
JMBO, 100 TepMiHM OyaM peamiCTUYHHUMK Ta BiNOBiAadM HaBaHTa-
JKESHHIO MpalfiBHUKA.

v/ OuikyBaHi pe3yJabTaTH — II¢ KOHKPETHI JOCSTHEHHS, SKUX MAae
JTIOCATTH TIPAIiBHUK y MEXKaX TPAEKTOPii pO3BUTKY (OTpUMaHHS cepTHi-
Kara 3a pe3yJbTaTaMu Kypcy; ONaHyBaHHS HOBOI mporpaMu abo iHCTpy-
MEHTY; peaizallis BHYTPIIIHLOIO MPOEKTY ab0 MpEe3eHTallis pe3yibTa-
TiB; 3MiHa POJIi, PIBHS BIAMOBINAIEHOCTI a00 TIEpeXi/T Ha 1HIITY TIOCAaTy.
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v Tloka3HukM e(EeKTUBHOCTI — BHU3HAYAKOTh, SKMM YHWHOM Oy/e

OLIIHEHO YCHIITHICTh BUKOHAHHS IUIaHy (TMPOXO/PKEHHS TECTyBaHb abo
OIIIHIOBAHHS 3a INKAJIOI0; BIATYKA MEHTOPIB, KEpIiBHUKIB ab0 KOJIET;
nocsraeHHs nieBHUX KPI (KITF0u0BHX TIOKa3HUKIB e(peKTUBHOCTI); caMo-
OLIIHIOBaHHS Mporpecy ado MOBTOpHA JiarHOCTHKA KOMIICTEHIIH; CIO-
COOM OLIIHKHU JTOCSITHEHHSI IJICH: TeCTH, BiAryku, nopisHsHHs KPI Torio.

Omnuc Ta MOPIBHAIBHY XapaKTEPUCTHKY OCHOBHHMX IHCTPYMEHTIB

(opMyBaHHS 1HIUBIAYyaJbHOTO IUIAaHY HAaBYaHHS Ta PO3BUTKY IIE€PCO-
HaJly HaBeJeHO B Tao. 3.

Tabmumsa 3

IMopiBHSIbHA XapaKTEePUCTUKA OCHOBHUX iHCTPYMEHTIB
(opmyBaHHs IHIMBIAYAJLHOIO MJIAHY

HABYAHHSA Ta PO3BUTKY MEPCOHATY

Ne | Imcrpyment Omnuc IlepeBaru Henoaiku
1 2 3 4 5
Jokymenrt, mo | Yitka ctpyk- | [Torpebye vacy
. iKCye I Typa Ta nep- Ha PO3POOK
i mBiy- dixeye uini, ypa Ta nep po3podiy
s 3aX0/H Ta COHaJTi3aIlis Ta peryisipHe
1 | aapbHUM IUIaH CTDOKH DO OBBHTK OHOBIE
TPOKH PO3- BUTKY. HOBJICHHSI.
po3Butky (ITIP) P p p Y
BUTKY OKPEMOT'O
MpaliBHUKA.
[ncTpymMeHT Buznauenns Mosxe O6yTn
JUTST aHATI3Y TIpOTaTuH CKJIAJTHOTO
BiJIITOBITHOCTI KOMTIE- BIPOBA/KEHH1
Marpuns Y XoM Y Brp
2 . HaBUYOK TIpa- TEHISAX Ta 0e3 HalleX-
KOMITETCHITI i . . .
IIIBHUKIB BUMO- | TOYKOBE HOT CUCTEMH
ram nocaan ado | HaBYaHHS. OIIHKH.
oprasxizarii.
Merop omi- Baratorpanna | Cy0’eKTHBHICTH
HIOBaHHS, OI[iHKa, 1110 OI[IHIOBAHHS,
3 360-rpagycHe 110 BKJIIOYAE cnpuse MO- | moTpeda y Kyib-
OIIiHFOBaHHS 3BOPOTHHH 3B’sI- | IOMY PO3Y- Typi AOBIpH.
30K BIJI KOJIET, MIHHIO TIOTpeO
KepiBHUKIB, Yy HaBYaHHI.
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[Iponosxenns Tabmuiti 3

1 2 3 4 5
1 UTETIINX
i camoro
MpaiiBHUKA.
Omnuaiin- I'myukicTs, He 3aBxnan
pecypcu s JOCTYIHICTh, | BPaxOBYy€
4 ITnarpopmu CaMOCTIHHOTO MOYKJIUBICTD IHIMBIAyaIbHI
e-learning abo cTpyk- HaBYaTHCA norpedu
TypOBaHOTO y BIIACHOMY MpaIiBHUKIB.
HABYAHHSI. TeMIIi.
[pormec IapuBimyans- | 3anexuTh
CYNpOBOY HUH maxin, BiJl KOMIIETEHT-
Kap’epne Hgg};i;le;;iﬁiozo Hi;[TpHMISg HOCTI Koy4a/
( [rncymry- o ps | vormn, | e, e
BaHHS (KOy4nHI/ B IyaTeH | skills.
MEHTOPCTBO) KOHCYJIBTAIIi1
3 HACTABHUKOM
abo Koy4eM.

IDicepeno: cghopmosano na ocrosi [1; 7; 10]

OTOX, IHIUBITYaTHEHAN IDIaH PO3BUTKY JO3BOJISIE TIEPETBOPHUTH 3arajlbHi
IIUTi Ha KOHKPETHI [iii, 3a0e31edye MOCHiIOBHICTh Y PO3BUTKY Ta CITY’KUTh
OCHOBOIO ISl KOHTPOJTIO 33 TMHAMIKOIO TPOoeciiiHOro 3pocTaHHs Mmpariis-
HuKa. Bin Moxe iHTerpyBarucs B 3aranbHy HR-ctparerito opranizawii ta
CIIyryBaTy 0a3010 sl TIOJAJIBIINX ETAIliB OLIHKY 1 KOPEKIIil.

Bnposadoicenns nnany i3 cynpogooom nacmagnHuxa abo KepigHuka.
Ha 1mmpoMy eTarmi mpariiBHUK IepeXoanTh JI0 aKTUBHOI peaizaiii HaMi-
YEHOTO TUIaHy, a KePIBHUK a00 MEHTOP 3/1iCHIOE MTOCTIMHAN CYTIPOBII,
Hasla€e KOHCYNbTalii, JoromMarae afganTyBaTy IUIaH 10 3MIHHUX YMOB Ta
3a0esredye emoliiiny marpuMky [8; 9]. Cepell OCHOBHUX €JIIEMEHTIB
CYIIPOBOJY CJIiJl BAOKPEMUTH HACTYIIHI:

— TIpU3HaueHHsS HACTaBHUMKA (HMUM Moxe OyTH Oe3rnocepemHii
KepiBHUK, HOCBigueHni komera abo HR-daxiBemp, skuii 3HaiioMmMiA
3 Kap’€pHUMH IUTSIMH MTPAIliBHUKA Ta CTIeU(iKOI0 HOro poOoTH);
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—  perymspHi 3ycTpidi (IpoBOmATHCS 3 (DIKCOBAHOIO TIEPiIOAMYHI-
CTIO (HANpHKIaJA, pa3 HA 2 THXKHI) U1 00rOBOPEHHs MPOrpecy, Tpyad-
HOIIIIB 1 YTOYHEHHS TOJAIBIIINX KPOKiB);

— MOTHBaIlifHA TiATpUMKa (HaJaHHS 3BOPOTHOTO 3B’S3KY, MijI-
KpEeCJeHHS JOCSATHEHb, TOTOMOTa B TOMOJaHHI HeBIad Ta IIiITPH-
MaHHS BHYTPIIIHBOT MOTHBALII] 1O PO3BUTKY);

— KOpPHWTYBaHHS IUIaHy (32 HEOOXITHOCTI HACTaBHHUK JOIOMAarae
aJanTyBaTH IUIaH 10 HOBUX OOCTaBHH (3MiHHM MpPIOPUTETIB KOMIIAHii,
PpoJTi TIparfiBHUKa a00 30BHINIHBOTO CEPEIOBHUIIA)).

Onuc Ta NOPIBHSIBHY XapaKTEPUCTHKY 1HCTPYMEHTIB CYIPOBOIY
HaBeZIeHO B Ta0I. 4.

Crig BiIMITHTH, 10 BIPOBAJPKEHHS IJIAHY PO3BUTKY i3 CYIIPOBO-
JIOM HAaCTaBHHUKA TiABUIIYE e(PeKTUBHICTH HABIAHHS, 3a0€31euye THyd-
KicTh peanizamii Ta CTBOpIoe arMocdepy A0BipH i 3amydeHocTi. Takuit
MiIXig cripuse OUThII TITHOOKOMY 3aCBOEHHIO 3HAaHb 1 CTaOUTEHOMY
npodeciifHoMy 3pOCTaHHIO.

Oyinka pesyromamieé i KOpuey8aumusi IHOUBIOVAAbHO2O NIAAHY.
[lepenbavae mnepiogUYHHMI Teperyisg AOCATHYTHX pe3yJbTariB,
OIIHKY €(DEKTHBHOCTI HaBYAHHS, aJaNTaIlil0 TUIAaHy JO HOBUX yMOB
abo 3MiH y HUISX MpaliBHUKA YW OpraHizaiii, 110 IO J03BOJISE
3poOHUTH TIpoIeC PO3BHUTKY Oe3mepepBHUM i amantuBHuUM [10]. Ha
LbOMY eTami mependadaeThCcsl aHali3yBaHHS JOCATHYTHX pPe3yib-
TaTiB y MeXax peamisamii iHAWBIAyaTbHOTO IIJIAHY PO3BUTKY Ta
BHECCHHS HEOOXIHMX 3MiH 3aJie)KHO BijJ TUHAMIKH MpodeciiiHoro
3pOCTaHHS MpaIliBHUKA, 3BOPOTHOTO 3B’SI3Ky Ta 3MiH B OpTraHi3allii-
HUX MPiOpPUTETaX.

[TopiBHsAIPHA XapaKTePUCTUKA IHCTPYMEHTIB OIIHKUA pE3yJbTaTiB
1 KOpUTYBaHHS 1HIUBiAyaJbHOTO TUIaHY BigoOpaskeHa B Ta0M. 5.

KopuryBanHs iHAMBIyaqsHOT TPAEKTOPIi PO3BUTKY TIEPCOHATY — I1€
Ipolec Meperisay Ta OHOBICHHS paHillle BU3HAUYEHHX LiJiel, eTamiB
1 3ac00iB TpoheCiHOTO 3POCTaHHS MpaIiBHUKA 3 YpaxyBaHHSIM HOBHX
00CTaBHH, pe3yJIbTaTiB OL[IHIOBAHHS, 3MiH y KOMIETEHIIIsIX a00 BEKTOPi
PO3BHUTKY OpraHizaii.
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Tabmug 4
IopiBHsIbHA XapaKTePUCTUKA iHCTPYMEHTIB CyIIPOBOAY
IncTpyment .
Ne py Onuc IlepeBaru Henouiku
CYNpOBOAY
Ilepenaua IlIBuaka agam- | 3aneXuTh
3HaHb 1 I0C- Tallis HOBAYKiB, | BiJ KBamidika-
BIJy BiJ OLIBII | 3HIDKEHHS il MeHTOPA;
HactaBHUIITBO Y pa,
1 JIOCBIJTYEHOTO | TOMHIIOK, BUMarae 4acy
(MEHTOPCTBO) . . o . .
CHiBpoOIT- MOTHUBaIliHA i pecypciB.
HHUKa IO MEHII | MiATPUMKA.
JIOCBIIUEHOTO.
Cymposin, Po3BuTOK 3anexHiCcTh
10 CIpHUsIE JigepcTBa, Big- | Big mpodecio-
CaMOCTIHHOMY | TIOBiTATBHOCTI, | HAJi3My KOydYa;
2 | Koyunnr 3HAXODKCHHIO | BHYTPIIIHBOT HE BCI TIpaIliB-
pIIIeHb Yepe3 | MOTHBAILI. HUKHJ TOTOBI J10
CHeIianbHi poro opmary.
3alUTaHHSI.
PednexcuBna | [Tokparmrye UYacrto notpe-
MATPUMKA TICUXOJIOTIYHUI | Oye 30BHIIIHIX
.. MpaIiBHUKIB CTaH, 3armodirae | ¢axiBIliB; HE
3 | Cynepsisis . . " .
y BHUPIIICHHI npodeciiiHOMYy | 3aBXKIU CIPUIi-
podeCifHuX | BUTOPAHHIO. Ma€ThCS K
TPYAHOILIB. HeoOXxizHa.
. .| Perymnsipui Yitka 3BopoTHa | [HOXI cripuiima-
OuiHioBaJ bHI . .
SveTDid 00OTrOBOPCHHS iH(opmarris, eTbest pop-
4 | TP pe3yibTa- MOXKJIMBICTh MaJibHO a00 sIK
(performance . .
review) TIB Ipaili Ta KOPHUT'YBaHHS KOHTPOJIb, @ HE
nporpecy. isei. PO3BHTOK.
30ip 1yMOK TTocuttoe Pusuk Hemu-
NpaniBHUKIB J1iaJ0r, 0I0- octi abo
Cucremu p ’ p
PO YMOBH Mmarae BUSIBISITH | (hOpMaIbHOTO
5 | 3BOPOTHOIO . .
B’ 3K pobotu, MpUXOBaHi HIIX0/1Y; TOTpe-
Y MPOLIECH, pooIeMH. Oye noBipH.
KEPIBHUIITBO.

IDicepeno: cchopmosaro na ocrosi [8; 9]
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Tabmumsa 5

HopiBHsIbHA XapPaAKTePUCTUKA iHCTPYMEHTIB OLIHKH pe3yJIbTaTiB
i KopuryBaHHs IHIMBIIyaJbLHOIO MJIAHY

Ne | ImcTrpymeHT Onuc IlepeBaru Henouiku
1 2 3 4 5
Perynsipue Hae 3mory Mosxe OyTu
00roBOpeHHS BYACHO KOpHU- | (hOpMabHNM;
O1wiHoBaIbHI MIDX TpaIiiBHU- | TYBaTH 1L, 3aJICKUTH
1 3ycTpiui KOM 1 KepiBHU- | 3a0e3neuye BiJl IKOCTI
(performance KOM PE3yNbTaTIiB | 3BOPOTHUH ATOTOBKH
review) pobotH, nocsr- | 3B’S30K, 1 IOBIpH MiX
HEHb 1 TUIaHIB MOTHBYE 110 CTOpOHaMH.
Ha MaiOyTHE. PO3BHTKY.
Busna- Hae 3mory Bumarae 4itko
YEHHSI PiBHS 00’ €KTUBHO PO3pobIeHNX
BOJIOZIIHHS OLIIHUTHU TIPO- | KPUTEPIiB;
. KJIFOYOBUMH rpec; jornomMa- | Moxe OyTH
2 Ouinka sa . HaBUYKaAMU ra€ BUSIBUTH CKJIQJIHOIO JIJIs
KOMIICTCHIIIIMHA . .o
Ta 3HAHHSIMH ciabKi 30HM | CaMOCTIHHOTO
BIAIIOBIAHO JUTSL KOPEKITii | BUKOPUCTAHHSL.
JIO MaTPHIT IT1P.
KOMIIETEHIII .
Kommuiekcna Bbararo- Bumarae kynb-
OIliHKa TparliB- | BUMipHa TypH BiAKpH-
360-rpanycHe HUKa 3 Ooky KapTruHa TOCTI; MO)KJ.II/IBi
3 . KepIBHUKa, pe3ynbTaTUB- | yIepemKeHi
OLIIHIOBaHHS . . .
KOJIET, MiJUIer- | HOCTI; CIIpUS€ | OL[iHKH.
JIUX 1 CaMOTo camopeduiek-
ceoe. cii.
®opmanizoBa- | Crpusie Moske OyTn
HUH TOKYMEHT, | CHCTEMHOCTi | (hopMarbHUM
3BiT ne QiKCyeThes, |y BIICTE)KEHHI | 63 HaJIeKHOTO
4 | mpo BUKOHAHHS | SKi ITyHKTH porpecys; aHaNi3y IPUIHH
1P IJIaHy peajizo- | mpocToTa BiJIXHJICHD.
BaHO, Kl — Hi, |y BHKOpHC-
Ta 9OMY. TaHHi.
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[Iponowxenns Tabmuii 5

1 2 3 4 5
OriHOBaHHSA Po3BuBac Bin- | Moxe OyTtn
TIpaIiBHAKOM MTOBITATBHICTH | Cy0’ €KTHB-
BJIACHOTO i camopediex- | Horo abo
. [IpOrpecy Ta CiI0; JIETKO HEJI0CTATHBO
5 | Camoouinka porpecy . i
e(eKTUBHOCTI BITPOBAJKY- KPUTHYHOIO.
peamizamii iHIU- | €TBCS.
BiJTyaJbHOTO
UIaHy.

Jocepeno: cghopmosano na ocrosi [5; 6; 10]

Lleit mporec BKIIIOYa€e KijbKa KJIFOYOBUX KPOKIB:

— aHaJi3yBaHHS JOCATHYTHX pe3yJbTariB (IIPOBOJUTHCS OLIHIO-
BaHHS BUKOHAHHS TIONIEPEOHIX €TamiB I1HIWBIMYadbHOTO IUIAHY PO3-
BUTKY: SIKi HABUYKH OyIIM 3aCBOEHI, SIKi 3aBIaHHS — BUKOHAHI, a Ki — Hi);

— BUSBJICHHS BIIXWJICHb 1 MPUYMH (QHATI3YIOTHCS MPUYUHHM, IO
3aBaIMJIM JOCSTTH 3alUIaHOBaHUX pE3yNbTaTiB: Opak pecypciB, 3MiHa
MIPiIOPUTETIB, HEAOCTATHS MOTHBAIIIS, 30BHIITHI (PaKTOPH TOIIO);

— YTOYHEHHS WiJeH 1 MpiopuUTeTiB (MOXKIMBE KOPUTYBAaHHS Il
PO3BHUTKY — BOHH MOXYTh OyTH IMEperIsHYTi, JeTali3oBaHi abo 3Mi-
HEHI BIJIIIOBITHO JI0 HOBUX BUMOT I10CaJIH, PE3YJIbTATIB JTisUIBHOCTI a00
CTpaTeTiYHNX 3aBIaHb OpraHizarii);

— ajanTamis TUIaHy i (BHOCATHCS 3MIHM B KOHKPETHI 3aXOau
HaBYaHHA Ta PO3BUTKY: JOAIOTHCS HOBI (hopMaTH (HapHUKIIAI, KOYUHHT,
OHJIAMH-KYPCH ), 3MIHIOKOTBCSI CTPOKHU 200 BIIMOBIAIbHI OCOOH);

— TIOBTOpHA MOTHBAIIS MPAIliBHUKA (OOTOBOPIOIOTHCS HOBI MOKIIH-
BOCTI, Kap’€pHi MEPCIEKTHBH, MEPEBaru TOCATHEHHS! OHOBJICHUX IIiJICH,
110 JJonoMarae 30eperty iHTepec npawliBHUKa 10 CAMOPO3BHTKY);

— (ikcariis onosneHoro IIIP yci 3miHu GopMaiizyroTbcs B OHOB-
JeHI Bepcii IHIWBIAYAIBHOTO IUIAHY PO3BHUTKY Ta Y3TOMKYIOTHCS
3 MPAIiBHUKOM i KEPIBHHKOM.

Otox, eeKTHBHE BIPOBA/DKCHHS 1HAMBIAYyaJIbHUX TPAEKTOPIH PO3-
BUTKY TIEPCOHATY MOXJIMBE 32 YMOBH akTHBHOI 3anydeHocti HR-daxiBiis,
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SIKi BUKOHYOTB POJTE KOOPIUHATOPIB 1 MOAEPATOPIB iHAMBITYaTEHOTO PO3-
BUTKY TPAIiBHUKIB. A MEHEIPKEPH BiirparoTh (PyHKITIFO HACTAaBHUKIB, 10
CYNPOBOKYIOTH TPaLliBHUKA B HOTO PO3BHTKY, CTBOPIOIOTH CHPHSTINBE
Cepe/IOBHILIE Ta 3a0e3MeUyIOTh SKICHUN 3BOPOTHHUH 3B’ SI30K.

3acToCyBaHHS MEPCOHANII30BAHUX TPAEKTOPI PO3BHUTKY CIIPHUSIE
IiIBUIICHHIO PiBHS 3aJy4Y€HOCTI CITiBPOOITHUKIB, 3MEHIIECHHIO TLIHH-
HOCTI KaJpiB, aKTHBi3allii caMOHABUAHHSA Ta YTBEPIKCHHIO KYJIBTYpHU
Oe3nepepBHOro mNpogeCiiHOro BAOCKOHAIEHHS. Y CYKYIHOCTI IIe
TTOCHJTIOE IHHOBAIIMHUN TTOTEHITial OopraHi3allii Ta 3MIIHIOE 1i KOHKY-
PEHTHI MO3UIIii.

TakuM 4YHMHOM, IHAMBIOYyanbHi TPAEKTOPii PO3BUTKY MEPCOHAITY
BUCTYIAIOTh JIEBUM IHCTPYMEHTOM cTpareriynoro HR-MeHemkmeHTy
B yMoBax ImdpoBux TpaHchopmariii. Boru 3abe3mneuyroTh OamanHc
MDK iHTepecaMu TWpalliBHHKa Ta POOOTOAABIISI, CTUMYIIOIOTH IIPO-
¢eciiiHe 3pocTaHHS Ta aJaNTalil0 OO0 3MIHHOTO 30BHIIIHBOTO cepe-
JOBUIIA. Y TEpCHeKTHBI 0COOIMBOrO 3Ha4eHHS HAOyBa€ IHTerparis
CMapT-aHAJITUKH Ta MITYYHOTO 1HTENEKTY Ul aBTOMATH30BAHOTO TIPO-
€KTYBaHHS 1HIWBIyaJbHHUX TIAHIB PO3BUTKY.

BucnoBku. ®opMmyBaHHS 1HAMBITYalbHUX TPAEKTOPIH PO3BUTKY
MEepCoHaNy B yMOBax IiDKUTaNi3alii € e(peKTUBHHM iHCTPYMEHTOM
CTPATETiYHOTO YIPaBIiHHS JIIOACPKAMH pPecypcaMu. YCIIITHA peaiza-
1IisT TAKOTO ITiIX0Ty MOXKJIMBA 32 YMOBH akTUBHOI y4dacti HR-daxisiis,
SIK1 BUCTYNAIOTh KOOpAWHATOpPaMU MpodeciiHOro 3pOCTaHHS, a TaKOXK
3a MIATPUMKH MEHEKepiB-HAaCTaBHUKIB. CIIiJ| BIAMITHUTH, 1O TEPCO-
HaJIi30BaHUN PO3BUTOK 3a0e3Iedye IMiIBHUINEHHS 3aIyICHOCTI Iepco-
HaJTy, 3HI)KEHHS TUNTMHHOCTI KaJpiB, (hOpMYyBaHHS KyJIbTypH Oe3mepepB-
HOTO HABYAHHS Ta IHHOBAIIMHOT MTOBE/IIHKH ITPAIliBHUKIB.

JocmipkeHHs MiATBEPDKYE, 10 HUPPOBI IHCTPYMEHTH — Taki SIK
w1aT(h)OpMHU AANTUBHOTO HAaBYAHHS, CUCTEMH YIPABIIHHS TaJaHTaMH,
e-learning Ta aHaNITHYHI CUCTEMH — ICTOTHO TiACHITIOIOTH MOYJIUBOCTI
pearnizauii iHIAUBIAYyaTbHUX TpaekTopid. OTOXK, IHAMBIAyami3awis Ipo-
(beciiHOrO 3pOCTaHHS € KIIFOYeM J0 ajanTarlil opraHisaliii 10 BUKJIU-
KiB 1Iu(hpOBOi €KOHOMIKH.
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CJIOBOJAAHMUK Banentuna I'puropiBua,
KaH/IU/IaT TEXHIYHUX HAYK, JOUCHT,

JIOLICHT KadeIpy MYJIbTUMEIIMHUX TEXHOJIOTIN
HY «JIbpBiBChKa MOMTEXHIKAY,

[acTUTYT MOMTiTpadii Ta MEMIHHUX TEXHOJIOTIH,
M. JIbBiB, Ykpaina

ORCID: https://orcid.org/0000-0001-6982-7194

2.2. BTPOBAJIKEHHS IM®POBUX TEXHOJIOI'TH
B YKPATHCBKHUM BI3HEC MOJITPA®Ii

Beryn. Y cydacHoMy CBiTi, B yMOBax mioOaji3alliiHUMX MpPOIECiB
1 CKOHOMIYHOI HECTaOULTBHOCTI, YKpaiHi HEOOXiTHO aKTHBHO BIIPO-
Ba/DKyBaTH 1HHOBAIIMHI Ta CTiHKI TEXHOJIOTIi IJIsl PO3BUTKY KITFOUO-
BHX Tally3eil ekoHoMiku. OJHIEI0 3 TaKMX rayy3eil € nojirpadis, sika
3aiiMa€e Ba)JIMBE MICILIC B CKOHOMIYHIM CTPYKTYpi KpaiHu, aje 3a3Hae
3HAYHUX €KOJIOTIYHHUX 1 eKOHOMIYHUX BHUKIIHKIB.

Ob6csar punky  ¢uekcorpadiuHoro  OpyKy  3Ha4HO  301ib-
mMBCs 3a ocTaHHi poku. [lpornosyerbcs [1], mo BiH BupocTe
3 6,5 mutesipaa ponapis CIHA y 2024 poui g0 7,11 minbsipaa jona-
pis CIHA y 2025 pori, mo BigNOBiIaTHME CEPEAHbOPITHOMY TEMITY
3poctanust (CAGR) 9,4 %. Takuii po3BUTOK PHHKY OOyMOBICHUH
MiABUIICHHSM €KOHOMIYHOT e()eKTUBHOCTI, BIPOBAKCHHSIM BHCO-
KOILIBUJIKICHOTO JIPYKY, IIHPOKHM BHKOPUCTAHHSIM YyHIBEpCATbHHUX
3aJ[pyKOBYBaHHUX MaTepiajiB, IMOKPAIIEHHSIM SKOCTI Ta CTaOlLIBHOCTI
IPOLIECY, & TAKOXK aKTHBHHM PO3BUTKOM MaKyBallbHOI 1HIycTpii. Odi-
KyeTbes [1], 110 puHOK QuiekcorpadiyHOro APYKY NPOJIOBKUTH CBOE
aKTHBHE PO3IIMPEHHS B HACTYIHI Kiibka pokiB. Jlo 2029 poky iioro
o0csr nocsrae 10,25 minbspna nonapis CILIA, npu cepeanbopigHOMY
temmi pocty (CAGR) 9,6 %. Takuii po3BUTOK PUHKY MOXHA MOSICHUTH
3pOCTAIOUUM TOMUTOM Ha €KOJIOTIUHY YMAKOBKY, IIBUAKHM PO3BHTKOM
eJICKTPOHHOT KOMepIii, Iodamizamielo OpeHiB, 3MIHAMH B IOTpe-
0ax moA0 pexjamMH Ta MapKyBaHHS, a TAKOX 30UIBIICHHSIM iHTEpecy
JI0 MaJIOTUPaXHOTO JpyKy. OCHOBHI TEHJIEHIII B MPOTHO30BAHOMY
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TepiofIi BKITFOYAIOTh iIHHOBAITIT B aHIJIOKCOB1 PYJIOHH Ta CHCTEMH TToIadi
YOpPHMJIA, 3POCTaHHS MONUTY Ha APYKOBAaHI €THKETKH Ta THYYKI MaKy-
BaNbHI TUTIBKM, KAaCTOMi3allil0 Ta MaJOTHPaKHUH APYK B YMAaKOBL,
BIIPOBA/DKCHHSI aBTOMATH3allii MPOIECIB Ta MiABUINECHHS €()EeKTHUB-
HOCTI po0OYOTO TIpoIecy, po3MUpeHHs ¢IiekcorpadigHoro IpyKy Ha
rodpoymnakosiii [1].

Bukiaa ocHOBHMX pe3yiabTaTiB AochailkeHHsl. B ymoBax Bax-
KOi eKOHOMIYHOI cUTyalii B YKpaiHi, KOJW MiANPHEMCTBA YacTO CTHU-
KalOThCSI 3 BHCOKMMH BHUTpaTaMH Ha IMITOPTHI XiMI9HI Marepiaim,
ocobmuBo mis (piexcorpadivyHOrO APYKY, BUHUKAE HarajibHa MOTpeda
B pO3pOO0IIl aJBTePHATUBHUX, OUTBIII €KOHOMIYHO BHTIIHHX Ta €KOJIO-
TYHO YUCTHUX TEXHOJIOTiH. 3HAUHI BUTPATH MIANPUEMCTB Y momirpadii
CKJIATAIOTHCS caMe 3 BapTOCTi 3aKyIiBJIi PO3UYUHHUKIB IS OUHIICHHS
¢doromomiMepHux GopM, SKi 3a3BHYANl BUKUAAIOTHCS MICIS BHKOPHC-
TaHHs. TexHonorii pereHepanii pO3YMHHUKIB 3[aTHI 3HAYHO 3HU3UTH
BUTPaTH Ha HOBI Marepiaid, a TakoK 3MCHIIMTH EKOJIOTIYHWH CIIiJ
i ITPHEMCTB.

BripoBamkeHHs iHHOBaIIIHHUX pillleHb, TAKUX K pO3poOKa YKpaiHCh-
KOTO PO3UYMHHHUKA HA OCHOBI BOJM Ta OPTaHIYHMX CHOMIYK JJISl OUMILEHHS
¢doronoiMepaux GopM [2], HE TUIBKH JIO3BOJISE 3HU3UTH 3AJICKHICTh
BiJl IMITOPTHHUX TOBapiB, a i CHPHUSIE PO3BUTKY ITUPKYIAPHOT CKOHOMIKH
B Ykpaini. [leli migxin BiAMOBiIae cydacHUM E€KOJOTIYHUM 1 €KOHOMI-
HUM BHMOTaM CTaJOTO PO3BUTKY, aJDKe 3a0e3reuye MOBTOPHE BUKOPHC-
TaHHS PECypCiB 1 MiHIMI3y€ IIKiIJTMBUIT BIUTUB Ha JOBKLJIIA.

Hudporsizamis momirpadiqHUX MPOIECIB TAKOXK BimIrpac BaXKIUBY
POJb Y MiABHUINEHHI €(eKTUBHOCTI BUPOOHUIITBA. 3aBISKUA TUGPOBUM
TEXHOJIOTISIM, TAaKUX SK aBTOMATW3allis BUMUBaHHS (HOTOMOIIMEPHUX
(bopM, MOXKHA TOCATTH OUIBII BUCOKHX CTaHIAPTIB SIKOCTI 1 CKOPOTUTH
BHUTPATH Ha BHPOOHMIITBO, IO B KIHIICBOMY ITiICYMKY CIIPHUSE ITiIBH-
IIEHHIO KOHKYPEHTOCHPOMOKHOCTI MiAMPUEMCTB.

Tomy axTyanbpHiCTh Li€l POOOTH TOJSATa€ B AOCHTIHKEHHI €KOHO-
MIYHOT BUTO/IM BiJl 3aCTOCYBaHHsI TEXHOJOTIH pereHeparii po3unHHU-
KiB y mosirpadii, iX BIDTUBY Ha 3MEHIIIEHHS BUTpPAT, 3HIDKEHHS EKOJIO-
riYHOTO BIUIMBY Ta iHTerpaiii B mporec Iudposizamii BUpOOHHIITBA.
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Po3poOka Takux IHHOBAIIIHHUX pillleHbh € HEOOXITHUM KPOKOM IS
3a0e3meueHHs CTaJoro po3BUTKY NoJirpadivyHoi iHaycTpii B YKpaiHi.

MeTtoro THOTO JOCHTIDKEHHSI € BUBUCHHS CKOHOMIYHOI BHIOIU
Bil 3aCTOCYBaHHS PO3YMHHHUKIB IS BUMHBAHHSI (HOTOIMOJTIMEPHUX
dhopm y duekcorpadii 3 MOXKIHMBICTIO iX pereHeparlii Ta MOBTOPHOTO
BHUKOPHCTAHHS, @ TAKOXK BHU3HAYCHHSI BILTUBY IIH(DPOBUX TEXHOIOTIH Ha
3HMKEHHSI BUTPAT T4 MOKPAIIEHHS EKOJOTIYHUX XapaKTePHCTHK TOJTi-
rpadiTHOTO BUPOOHHUIITBA.

Ockitbku B YKpaiHi Tomirpadiqai MiAMPUEMCTBA YacTO CTHKa-
FOTBCSI 3 BUCOKMMH BUTPATaMH Ha 3aKYITIBIIIO IMITOPTHUX XiMIKaTiB, 1€
JOCITIDKEHHST Ma€ Ha METi 3alpoTOHyBaTH ¢(PEKTUBHI €KOHOMIYHI Ta
€KOJIOTIYHI PIICHHS TSI ONITUMI3aIlii BUPOOHUIHX TIPOIIECIB.

Y mocmimkeHHI OyJI0 TTOCTaBICHO HU3KY 3aBIaHb, IO CTOCYIOTHCS
€KOHOMIYHOI JOIITBFHOCTI Ta TEXHOJOTIYHOI €(eKTHBHOCTI BIIPOBA-
JUKCHHS TUPPOBUX 1HCTPYMEHTIB Y TIPOIIEC pereHeparii po3InHHIKIB.
30kpema, 3MIHCHEHO OIlIHKY EKOHOMIYHOI BHTONM Bill 3aCTOCYBaHHS
JAHOT TEXHOJOTIi, 3 aKIIEHTOM Ha 3HW)KEHHsS BUTpPAT Ha 3aKyIiBIIO
HOBMX pPO3YMHHHKIB Ta YTHTI3aIlif0 BimxomiB. Takoxk TOCIIIKEHO
BIUTMB TG POBi3allii Ha ONTHMI3AIliI0 MPOIIECIB pereHeparii, mo 103-
BOJISIE MIHIMI3yBaTH CIIOKMBAHHS €HEpTii Ta MarepiamiB. Y Mexax
pobOTH TIpoaHaTI30BaHO EKOJIOTIUHI i EKOHOMIYHI IepeBaru IOBTOP-
HOTO BHKOPHCTAHHS PO3YMHHHKIB Y KOHTEKCTI MPHUHIIHITIB ITHPKYIISP-
HOI eKoHOMikH. P03po0iieHO TpaKkTHYHI peKOMEHMIAIlii I IToJirpa-
(hiYHUX TIIPUEMCTB IIOA0 BIPOBAHKEHHS TEXHOJIOTII 3 ypaxyBaHHIM
criermuiKu IXHIX PEeCypCHUX 1 TEXHIYHUX MOXIHBOCTeH. Kpim Toro,
MIPOBENICHO aHaJi3 MOKJIMBOCTEH 1HTETparlii pereHepariitHux mpoIiecin
y G poBi CHCTEMHU YTIPaBIiHHSA BHPOOHHUIITBOM, IO BiIKPUBAE Iep-
CTIEKTUBU TOAAJBIIOTO 3HW)KEHHSI BUTpAT Ta MiJBUIICHHS e(eKTHB-
HOCTI JiSUTBHOCTI I ATIPUEMCTB TaITy3i.

BrpoBamkeHHsT TUPPOBUX TEXHOJOTIH Yy TPOIECH pereHepartii po3-
YUHHUKIB MOXKE 3HAYHO ONTHMI3yBaTH BUTPATH, 3MEHIIIMTH Yac HA BUKO-
HaHHS po0iT, 3HU3UTH CHEPTeTUYHI BUTPATH Ta MiHIMI3yBatu Bigxonu. Lle
He Jwiie 3abe3leuye eKOHOMIUHY BHTOMY IS TOMirpadivdHuX ITiIIpH-
€MCTB, a i1 Ma€ BaKJTUBI €KOJIOTIYHI TIEPEBArH, 0 € CYTTEBUM aCTEKTOM
y KOHTEKCTi CTaJIOro pO3BHUTKY Ta MU(POBi3allii eKOHOMIKH YKpaiHH.
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Odnexcorpadis — 11e BUCOKOMBHUAKICHA TEXHOJOTIS IPYKY, IO BUKO-
PHUCTOBYE enacTHUHI GOPMHU IS TIepeHEeCeHHs 300pakeHb Ha pi3HOMa-
HITHI MaTepiajii, 30KpeMa Tarmip, TUTiBKY, TEeKCTHIb 1 METaJeBi TUTIBKH.
OcobmuBicTio Qurekcorpadii € BUKOPUCTAHHS PiakuxX ¢apd, ski HaHO-
CATBCS Ha MaTepianl depe3 emacTudHi (oToromiMepHi mactuau. Llei
METOT BiAPI3HAETHCS CBOEIO 3MATHICTIO MPAIIOBATH 3 PI3HUMH THITAMH
(apb, TakuMHU SIK BOAOPO3YMHHI 1 yabTpadioneToBi, MmO poOUTH HOTO
€KOJIOTIYHO YHUCTIIINM TOPIBHSHO 3 iHIMAMH TeXHOJoTissMu. Diekco-
rpadis T03BOJSE OTPUMYBATH BHUCOKY SIKICTh APYKY Ha THYYKHX MaTe-
piajax, TaKUX SIK YITAKOBKA Ta €THKETKH. 3aBIIKH BHCOKIH MIBUIKOCTI
JIPYKy el MeTOoJ € iJieallbHUM JUISi MACOBOTO BUPOOHHUIITBA BEITHKHX
THPaXiB, MO POOUTH HOTO €KOHOMIYHO BHTITHUM IJI TTPOMHUCIOBHUX
mignpueMcTB. llopiBHSHO 3 IHIIUMH MeTomaMu, (iekcorpadis mae
HU3BKUI PiBeHb BUTPAT HA BUTOTOBJICHHS (DOPM, IO 3HAYHO 3HHIKYE
3arajgbHI BUTPATH Ha BHUPOOHWNTBO. OMHAK IS MOCSTHEHHS CTA01Th-
HOCTI Ta TOYHOCTI NpyKy HEOOXiHO BpaxoByBaTH MOEsSIKI TEXHIUHI
BHMOTH JI0 SIKOCTI MaTepiamiB i gap0.

Hudporizamis momirpadivHOro BUPOOHHUIITBA € BAKIUBUM KPOKOM
Yy PO3BUTKY Tally3i, IO JO3BOJISE 3HAYHO MIABUIIUTH €()EKTUBHICTD,
3HU3WUTH BUTPATH Ta TOKPAITUTH SKICTh MPOmyKilii. Y diexcorpadii
(pOBI TEXHOJIOT1T BUKOPHUCTOBYIOTHCS Ha BCIX eTarmax BUPOOHUIOTO
nporiecy, MOYMHAIOUN BiJI MPOEKTYBAHHS Ta BHTOTOBIEHHS (QOpM JI0
KOHTPOJTIO SIKOCTI Ta aBTOMaTH3allii APYKapChKUX oOleparliii. 3aBiasku
U(GPOBUM TEXHOJIOTISM ToJTirpadivHi MiATPHEMCTBA 31aTHI ONITHMI3Y-
BaTW BUTPATH HA Marepiaid, 3MEHIIUTH Yac Ha HAAIITYBaHHS 00na-
HaHHS Ta 3a0€3MeYUTH BUCOKY TOUHICTE APYKY.

CygacHa ¢mekcorpadiss akTHBHO iHTETpye IH(GPOBI TEXHOJOTII, IO
JO3BOJSIE HE JIMIIE 3HAYHO TIIBUINUTH €(PEKTUBHICTh BHUPOOHMIITBA,
a ¥ 3HU3WTH BUTPATH Ta TOKPAIIATH EKOJIOTIYHI TMOKa3HWKHA. OmHuM i3
TaKuX HOBOBBE/ICHD € 3aCTOCYBAaHHsI TeXHONOTIl PolyJet st BUTOTOBICHHS
¢mexcorpadiuanx  Qopm. JlocmimkeHHs mokazam, 1o 3D-mpykoBaHi
TUTACTHHM, BUTOTOBJICHI 3a JOIIOMOTOIO ITi€l TEXHOJIOTII, MOXYTh 3a0e3Iie-
YUTH BUCOKY SIKICTh JIPYKy Ha BOTOPO3UMHHMX (hapOax, Xoda IXHs ONTHIHA
IIUTBHICTD Ha TTOKpUTHX Tarnepax Oyma Ha 10 % HIDKY0r0 MOpPIBHSHO 3 Tpa-
JILIHHAME (hOTOTIONIIMEPHUMH TIACTUHAMH [ 3 ].
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Haouno memonctpye (puc. 1) mBa pi3HUX METOIW BUTOTOBJICHHS
JIPYKapchbKuX (GOpM: TPaAUIIHHUNA METOJ| 3 BUKOPUCTAHHSIM PO3YHH-
HUKa Ta aJATUBHHIA METOJI, 1110 3aCTOCOBYE TexHOJIOTit0 PolylJet.

(@) Metopg TpagunuiiiHoro (b) Mertopn aputmeHoro
RUrOTOB/ICHHS BMPOBHULTBa— TexHOMOIA
Polylet

daiin i3 ausan- tdaiin i3 ausan-
HOM dopmu HOM dopmm
nonepeaHe
3D apyk
EKCI'IOHyBaIgHFI (180-270 mwon,
3BOPOTHOrO 60Ky 33 cmyry)
(9-24¢) l
npomuBka BUAANEHHA
crewjanizoBaHMm niaTpumyo4oro
PO3YMHHUKOM matepiany
(160-180 mm/xB) BOZO10
CYLIiHHA
(2 rog)

Y®-A eKcnoHyBa-
HHA (10-20 xB)

v
Y®-C diHiwysaH-
HA (8-12 xB)

v

LApyKapchbKa
dopma

Puc. 1. Cxemu BurorosieHHs ¢hopm st GuiekcorpadiaHOro APyKYy:
(a) TpaauLiiiHA TEXHOJIOTIS BUTOTOBIIEHHS (poTonoiMepHoi hopMu
ta (0) 3D-npykoBanux 3a TexHosoriero PolylJet
Jorcepeno: cknadeno Ha ocrosi [3]
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OCHOBHOIO BiMIHHICTIO MK IIMMH JBOMa METOIAMH € IIPOIIEC
pOMUBKU (popmu. Y TpamuIliiHOMY METOMi, SIKHH OMUCAaHO B JIiBIiH
YaCTHHI CXEMH, IJIs OYHUIICHHS (OpPMH BiJ HAUIMINKIB Marepiamy
BHKOPHUCTOBYETHCS CITEITialli3oBaHUN po3unHHUK. Lleit mporec 103Bo-
i€ e(PEKTUBHO BUAAISTH 3ATHUINKH (OTOIOIIMEpY, TTPOTE BiH TOB’s3a-
HUU 3 TIEBHUMH CKOJOTIYHIUMH PU3UKAMHU Yepe3 BUKOPUCTAHHS XiMid-
HUX PedoBUH. 30KpeMa, TaKi PO3UMHHUKH MOXYTh OYTH TOKCHUYHUMH
JUTSE HABKOJIMIITHBOTO CEPEIOBHUIIA, SIKIIO HE 3aCTOCOBYBATH BiIIOBITHI
METOI! yTHJIi3arii.

V mpagiit gactuHi cxemu (puc. 1) 300pakeHO TIpoIlEeC, MO 3acTO-
coBye TexHouorito PolylJet, me 3amMicTh PO3YNHHUKIB BUKOPHUCTOBYIOTH
BONy I IPOMUBKH Gopmu. Lle poOuTes MeTo OUTBII €KOJOTIIHHUM,
a/pKe BOJIAa € MEHII IIKIJTHBOIO M1 MOBKULIA. OHAK, HABITh Y IbOMY
BHITAJIKY, BOJIA TTICJISI IPOMUBKH BCE JK MICTUTHME YaCTOYKH TTOJTIMEPIB,
o poOWTH i HEMPHUIATHOIO IS MPSMOTO CKHUJAHHS y HABKOJHUIITHE
cepenoBuile 0e3 JOAATKOBOI OUNCTKH. ToMy, X0U Te MeTox i € OiIbII
€KOJIOTIYHO YHUCTUM, MpodIeMa yTHIi3amii BOAH 3 MOJIMEPHUMH YacT-
KaMH 3aJIMIIAEThCSA aKTyaJIbHOIO.

TakuM 9uHOM, KOKEH 3 MeTomiB [3] Mae cBOi mepeBarw Ta HEHo-
niku. TpagumiitHuit MeTOI € TIEPEeBIPEHNM 1 IMHUPOKO BHKOPUCTOBYBA-
HUM, aJi¢ BiH BUMAarae OUTBIINX CKOJOTIYHHUX 3yCHJIb MO0 YTHITi3aIlii
XIMIYHUX pEYOBHH. Y TOH ke "gac, Meton Polylet € OimbII eKkOJOTIgHO
0e3nmeyHuM Yepe3 BUKOPHUCTAHHS BOJAM, ajieé BUMArae JOJaTKOBUX KPO-
KiB JUTSI OUUITIICHHS BOIH BiJl 3aJUIIKIB MTOJIIMEDY.

Buxopucrtanns meromiB Lean Ta mrydHoro imtenmekty (Al) mmst
TTOKpaIIeHHs] eHeproeeKTUBHOCTI B Tporecax (iaexcorpadiaHOro
IIPYKy IO3BOJISIE 3HAUYHO 3HIDKYBAaTH BHPOOHWYI BUTpATH. 30KpeMa,
3acTocyBaHHS Lean-TeXHOJOTIH JO3BOJISIE ONTHUMI3YBaTH BHPOOHMUI
MIPOIIECH, 3MCHIINYIOYH EHEPTrOCIIOKMBAHHA Ta 30ITBIIYIOUN edek-
THBHICTh BUKOPHUCTaHHs pecypciB. IuTerpartis Al gomomarae mporHo-
3yBaTl Ta aBTOMATHYHO PETYIIOBATH TapaMeTpu BHUPOOHHIITBA, IO
3HIDKY€ BUTPATH €HEPTii Ta 4acy Ha HaJaIITyBaHHS MalluH, 3abe3re-
qyI0ud OLTBIITY CTabiTbHICTE 1 KOHTPOJIB 3a IporiecaMu [4].

Taki iHHOBAIlIWHI TEXHOJOTIi HATalOTh BHPOOHWKAM MOXIJIHBICTH
3HaYHO CKOPOTHUTH EKCILTyaTalliiiHi BUTPATH, 30epiratoduu MmpH IEOMY
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BHICOKY SIKICTB TIPOIYKITIi Ta 3HIKYIOUH SKOJOTIIHIH BILIHB. Lle 0co0-
JMBO BaXJIMBO B YMOBaX BHCOKOI KOHKYpEHLIi Ha PUHKY, € IUBUA-
KIiCTh 1 €KOHOMIYHA e€()EeKTHBHICTh CTalOTh BU3HAYAILHUMU (DaKTOpaMu
Uil 3a0e3Me4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI Ta peHTa0enbHOCTI
MiITpueEMCTBa [5].

Takox st BuroToBNeHHA Quekcorpadiuanx Qopm 3a Macky-
BILHOIO TEXHOJOTIEI0 B JIA3€PHUX TPUCTPOSIX 3aCTOCOBYIOTH OJIHO-
yacHe (opMyBaHHs 300payKCHHsI Jla3epHUM TPOMEHEM Ta OCHOBHE
Y®-ekcrionyBanHs. KombOiHaIliss IUX IBOX TPOIECiB 3abe3redye He
JIUIIIe €eKOHOMIYHUH e(PeKT, aje i MoKpaIye SKiCTh, IiIBUIIYIOYH PIBEHb
MOBTOPIOBAHOCTI (POPM, IX CTIHKICTB i KOHTPOJIb 32 (POPMYBAHHSIM PaCT-
poBoT ToukH B 1(ppoBOMY 300pakeHHI. [le Takox 103BOJISAE YHUKHYTU
TTOIIKO/HKEHB  (DOTOTIOMIMEPHOTO Iapy, OCKIIBKH yCYBA€THCS HEOOXin-
HICTh TIepeHeceHHs (OPMU B EKCIIOHYBAILHUM NIpUCTpil. Taki muiacTuHu
BUKOPUCTOBYIOTHCS TS APYKY Ha TOPPOKAPTOHI, a TAKOXK Ha MaepoOBHX
1 CHHTETWYHUX Mimkax. KpiM TOro, MiacTHHU BHUCOKOI TBEPIOCTI, SIKi
MaroTh MEHIIE PO3THCKYBAaHHS PACTPOBUX €JIEMEHTIB, 3aCTOCOBYIOTHCS
JUTSL IPYKY BUCOKOJiHIATypHHUX PoOiT [5].

Texnomnoris nazepHoro abnstuBHOro MackyBanHs (LAMS) € oaniero
3 HaWOLIBLI MOIMIMPEHUX JJIsi BUPOOHHUITBA (iekcorpagiuHux (opM.
JlocmimkeHHs MOKa3aJd, MO ONTHMI3AIls MOCT-00po0KH yisTpadione-
toBuM BunpomiHioBaHHAM (UVA ta UVC) Moxe 3Ha4HO MOKpAIIUTH
MOBEPXHEB] BIACTHBOCTI (POTOMONIMEPHUX MaTepiaiiB. BuxopucranHs
ITYYHUX HEHPOHHHMX MEpeX IJIsl NPOTHO3YBaHHS IIMX BIIACTUBOCTEH
JTO3BOJISIE AaBTOMATHU3YBATH TPOIIEC Ta TOCSATTH BUCOKOI SIKOCTI ApyKy [6].

HesBaxkatoun Ha 3Ha4HUI porpec y po3BUTKY LU(PPOBHUX TEXHO-
norii y ¢uexcorpadii, BIpoBaJKeHHs! HOBITHIX TEXHOJIOTiH Ta 00naj-
HaHHS BCE 1€ € 3HAYHUM BHKIMKOM JUTS MOMIrpadiyHuX MiIIPUEMCTB.
OmauM 3 OCHOBHHX Oap’epiB € HEOOXITHICTH amamTallii iCHyIOYOTO
o0nasiHaHHA O HOBMX TEXHOJIOTIYHMX BUMOI, IO BHMAarae 3Ha4YHHUX
(iHaHCOBMX BKJIQAEHb. BIMbIIICTH MiANPHEMCTB, 30KpeMa B YKpaiHi,
CTHKAIOThCS 3 TPYAHOIAMH TIPH OHOBJICHHI OOJIaHaHHS, SIKe MOXKE
moTpeOyBaTH KiJIbKa POKiB a00 HaBITh MECSTHIIITH ISl IIOBHOI MOJIEP-
Hi3allii, 0 € 0COOIMBO aKTyallbHUM B YMOBaX OOMEXEHHX PeCypCiB.
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Kpim Toro, HEoOXimHICTh HABYAHHSA TMEPCOHATY Ta 3a0C3MCUCHHS
CYMICHOCTI HOBUX MaTepiajiB 3 TpaaulliiHUMH (apbamu Ta cyOcTpa-
TaMU YCKJIAJHIOE IIBUJKE BIIPOBAPKCHHS IHHOBAI[IMHMX TEXHOJIOTIM.
BonHouac, pillieHHsM IS 3HI)KSHHSI BUTPAT HA 3aKYITIBI0 HOBHX PO3-
YUHHUKIB Ta 3MEHIIICHHS BIUIMBY Ha HABKOJHIITHE CEPEIOBUIIE € BHKO-
pPHUCTaHHS BOJHHUX PO3YMHHHKIB a00 albTepPHATHBHUX OPraHiuyHUX
PO3UMHHUKIB.

Oco0nuBO BaXJIMBUM € 3aCTOCYBaHHS TEXHOJIOTIi pereHeparii
PO3YMHHUKIB, MO J03BOJSIE 3HAYHO 3HM3WTH BUTPATH HA HOBI MaTe-
pianmu. PereHepariisi po3YMHHUKIB € €KOHOMIYHO BHUTiIHOIO, OCKITBKH
JO3BOJISIE TIOBTOPHO BHMKOPHCTOBYBaTH PO3YMHHUKH Oe€3 HeoOXimHo-
CT1 3aKyIOBYBaTy HOBI, 10 MPU3BOIUTH JI0 3HAUHUX 3a0MIaKEHb JJIS
mignpueMmctB. I[lpore, mist edexTuBHOI pereHepariii HEOOXiTHO MaTH
BiJMOBiTHE OONaTHAHHS, sSKE 3[aTHE BiJIOKPEMIIIOBATH BHKOPHCTaHI
PO3UMHHUKY Ta OYHUIIATH IX JUIS MOJAIBIIOT0 BUKOPUCTAHHS B MPOIEC]
BUMHUBaHHS (OTOMOIIMEPHUX (DopM.

Po3poOku B ramysi, 30kpemMa MPHUCTPOi U1 pereHepartii po3dnH-
HUKIB [7], MO3BOJSIOTH 3MCHIIUTH BUKHUIM TOKCHYHHX PEUOBUH
B aTMocdepy, a TaKOK 3HU3UTH KiJIbKICTh BIAXOAIB, [0 YTBOPIOIOTHCS
miJ yac BUPOOHHMUOTO mpouecy. Lle He yuine mokpaiiye eKoJIOoTiuHy
CHTYyaIlifo, a i 3HIKY€E BUTPATH MiAIPUEMCTB Ha 00pOOKY Ta yTHITI3a-
I1FO BiIXOIIB.

[Ipote 3acTocyBaHHs BOAY SIK PO3YMHHUKA TAKOXK Ma€ CBOI BHKIIUKH.
Xoua 11eii METOJ] € €KOJOTIYHO OE3MMEUHIIINM, BIH BUMAarae 3HauHuX 3MiH
y ckiami (HOTOMOMMEPHUX MarepialliB, 30KpeMa, y IUIiBKOYTBOPIOIOUMX
moJTiMepiB, 1mo0 3a0e3nednTi HeoOXiHI (Hi3UKO-XiMidHI BIACTHBOCTI Ta
CBITIIOYYTMBICTb. KpiM TOro, BOIHI pO3YMHE MOKYTh BUMAararu JOnat-
KOBOT OYMCTKH TePe]] CKUIaHHAM Yy KaHaIi3allit0, 1[0 CTBOPIOE JIOJATKOBI
BUTPATH Ha BOJIOMIJTOTOBKY Ta BOJIOOYHIIICHHSI.

TakuM 4MHOM, BITPOBAKEHHS HOBUX TEXHOJIOT1H, TAKHUX SIK PEreHe-
pailisi pO3YMHHUKIB Ta BUKOPUCTAHHS BOAOPO3YMHHHUX MarepialiiB, Mae
3HAYHUUN MOTEHIIA JUIS 3HWKEHHS BUTPAT 1 MOKPAIEHHS €KOJOTYHOT
Oe3Ieku, ajie BUMarae BEJIMKUX ITOYAaTKOBUX IHBECTHIIIH y MOmepHi3a-
1i10 00JaTHAHHS T4 HABYAHHS TIEPCOHAITY.
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VY cygacHii momirpadii, e 3pocTae MOMHUT Ha EKOJOTIYHO YHCTI
TEXHOJIOTi Ta e(eKTHBHE BHKOPHCTAHHS PECYpCiB, BaKIMBUM acCIICK-
TOM € BIPOBAKECHHS LHU(PPOBUX CUCTEM ISl KOHTPOJIIO 32 MPOLlecaMu
perenepanii po3uuHHUKIB. Lle 103BOJIIE 3MEHININTH BUTpPATH Ha HOBI
Marepiai Ta 3HU3UTH EKOJOTiYHE HABAaHTAXKEHHS, IO € BaXKJIUBOIO
CKJIQJIOBOKO CTpATeTil CTaloro po3BUTKY B momirpadii. PerymoBanHs
napameTpiB, TaKuX SIK TeMIleparypa, B’SI3KiCTh, PiBeHb KOHLIEHTpALil
PO3YMHHUKA Ta 1HII KPUTHYHI (HaKTOpH, 3HAYHO IiJBUILYE e(EKTHB-
HicTh pereHepartii. OnHak e(eKTUBHICTh IHOTO MPOIIECY 3aJCKUTh HE
TIJBKY BiJl TEXHOJIOTII, a i BiJl IHCTPYMEHTIB, SIKi 3aCTOCOBYIOTHCS JIJIS
i€l pereneparii.

OnHUM 3 BaXJIMBUX €JIEMEHTIB y MpPOIECi pereHeparii € mpucTpii
JUTSL pereHeparlii po3unmHHUKIB [8], skmii 3abe3medye Oararopas3oBe
BUKOPUCTAHHS PO3YMHHUKIB, IO BHKOPHCTOBYIOThCS Y (hiiekcorpa-
¢ii s ounienHs goromnonimepuHux gopm. Lleit mpuctpiii npamtoe 3a
OpUHOKUIOM (QUIBTpalii Ta OYMIIEHHS PO3YMHHUKIB BiJl 3a0pymHIOO-
9UX KOMITOHEHTIB, TaKUX SK 3aTUIIKK (HapOw Ta XIMiUHI CTHIOIYKH. 3a
JIOTIOMOTOI0 IIU(POBHUX CEHCOPIB MPUCTPili aBTOMAaTHYHO MOHITOPUTH
piBeHDb 3a0pyIHEHHS PO3YMHHUKIB, TEMIIEPATYPHI YMOBH Ta 1HII mapa-
METpH, [0 JIO3BOJISIE 3MIHCHIOBATH PEreHepallito B aBTOMaTH30BaAHOMY
pexumi. Bel mi mapaMeTpu mepenaroThCs B IIEHTPATi30BaHy CHCTEMY
YIpaBIiHHS, 10 3a0e3Ieuye TOYHICTh 1 KOHTPOIb 3a mporecom. el
MPOIIEC TaKOXK J03BOJISIE 3HAYHO 3HU3UTH CIIOKMBAHHS HOBHX PO3YHH-
HUKIB Ta 3MEHIIMTU KUIBKICTh BIJXOIB, IO IMIiJBHUIIYE EKOJOTIYHY
e(heKTUBHICTH TiATIPUEMCTBA.

BuxoprcTaHHs TaKuX MPUCTPOIB MAa€ YUMAJIO EKOHOMIUHMX IepeBar.
OCKIJIbKH 111 TPUCTPOT AO3BOJISIIOTH OararopasoBo BUKOPUCTOBYBAaTH PO3-
YUHHHKY, MiAPUEMCTBA MOKYTh 3HAYHO 3HM)KYBaTH BHUTPATH Ha 3aKy-
IBJTIF0 HOBUX MaTepiaiiB. 3a OIiHKaMHM, 3aCTOCYBAaHHS TEXHOJOTIi pere-
Hepariii Moxe 103BoiuTH 3ekoHOMUTH 110 20-30 % BUTpar Ha XimiuHi
Marepianu 1mopiuno. Kpim Toro, pereneparist po34MHHHKIB J0TIOMAarae
3MEHIIUTH OOCSITH BiZXOMIB, II0 MOTPEOYIOTH CIIEIiajbHOI yTHITi3alli,
0 TaKOK Ja€ CKOHOMIYHHMNA €()eKT, OCKIIbKA BUTPATH Ha YTHUII3AIII0
TOKCUYHUX MaTepialliB € 3SHAYHUMH JUIs 0arathoX MiAPUEMCTB.
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BaxmuBUM acTIeKTOM € TaKOXK MOKPAIICHHs €KOJIOTITHOTO MPOQiTIo
BUPOOHUIITBA. Y TOW Yac sIK TPaJMIidHI METOIH OYMIICHHS PO3YHH-
HUKaMH 4acTo mependayaroTh CKUAAHHS BiANpalbOBaHUX MarepiajiB
Yy HaBKOJIMIIIHE cepeioBHUIlE ab0 BUKUAU B aTMOC(hepy, BUKOPUCTAHHS
MPUCTPOIB JUIsl pereHeparii JO3BOJIsSIE€ 3HAYHO 3MCHIIUTH 1I¢ HABAHTa-
JKEHHS. 3aMicTh TOrO, MO0 PO3YMHHUKHU MOTPAIISUTA B HABKOJIHUIIIHE
CEpEeIOBUILE, BOHU OYHMILYIOTHCS 1 MOXKYTh OyTH BHKOPHCTaHi 3HOBY,
3MEHIIYIOYH TAKMM YHHOM HETaTUBHHI BIUIMB Ha JOBKIJLIS.

KpiMm TOTO, TEXHONOTIS pereHeparlii Ja€ MOKIUBICTH TTOKPAITUTH
0e3neKy Ha IiIIMPUEMCTBI, OCKIIBKH 3MEHIIYEThCS KiTBKICTh TOKCHY-
HUX BIJXOJIB, IO IMOBUHHI OOpPOOJIATHCS CIEIiaIbHUMU CITYKOaMHU.
Bechk mporiec pereHeparii 3iMCHIOETBCS B 3aMKHYTIH CHCTEMi, IO
MiHIMI3y€ pPH3UK KOHTAKTy IEPCOHATY 3 MIKIIIUBAMU XIMiYHUMH
PEYOBHHAMH.

VY 3B’SI3Ky 3 3aroCTPEeHHSIM EKOJIOTIYHOI CHUTyallii, 10, 30KpeMa,
MOB’si3aHa 3 BHUKOPHUCTAHHSIM TOKCHYHUX OPraHiYHUX PO3UMHHHKIB
Y TEXHOJIOTIYHHX TIpoIiecax, y MomirpadiuHii MpOMHUCIOBOCTI CITOCTEPi-
raeThCsl CTiKa TEHACHINS 70 MEePeXoay Ha BOIHI CHCTEMH B Ipolecax
nposiBieHHs1 (otononiMepHux ¢opM. Bozga sSIK pO3UMHHHK IEMOHCTPYE
CYTTEBI IlepeBaru: BOHA He TUIBKU €KOJIOTIUHO Oe3redHina, aie i mos-
OaBJieHa TIOKEKOHEOE3MEUHIX BIACTUBOCTEH, BIACTUBHUX TPATUITIHHIM
OpraHiYHUM PEUOBHHAM.

OpHUM 13 IPUKIIaAiB TaKoro MiAXony € pimeHHs kommnaHii Toyobo,
sKa BIOPOBAJMIa TEXHOJOTiI0 BUTOTOBJICHHS (rekcorpadiyaux (opm
Ha ocHOBI muacTuH Ty Cosmolight, M0 MPOSBISIOTECS ¥ TEILIOMY
po3unHi moBepxHeBO-akTHBHUX pedoBUH (IIAP) i3 BuKOpHCcTaHHSM
crneniajgbHOro obmagHaHHs — mporecopa Cosmo. Y mporeci mposis-
JICHHS] HEOTIPOMiHEHI JIJISTHKY TIACTUHH PO3LICTUTIOIOTHCS 1 MEPETBO-
PIOIOTHCS Ha CYCICH3I10, SKa Jajli PO3MIIIETHCS BCEpEauHI poiecopa,
110 3a0e3Meuye YUCTUH 1 KEPOBAHUHN TEXHOJIOTTYHHUN THKIT.

[HHOBaLIHHMM MiJXOAOM € TaKOXK 3aCTOCYBaHHS pPO3poOIIEHOrO
retepoda3HOr0 PO3UMHHHMKA, SKUH JIO3BOJISIE  BUKOPUCTOBYBATH
OIIMH TIPOIECOp I POOOTH SK 3 TimpodiTbHUMH, Tak 1 3 Tiapodoo-
HUMH TUlacTHaMu. [le TexXHOJOriyHe pillleHHS CYTTEBO IMiBHIIYE
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YHIBEpCaJIbHICTh BUPOOHWYIUX TPOIICCIB, 3HIKYE BUTPATH Ha oOIas-
HaHHS Ta ONTHMIi3y€ BUPOOHUUINI TIPOCTIp.

Bapro Big3HauWTH, MO X04Ya BUKOPHCTAHHS EMYIbCIHHUX CUCTEM
€ JOCHUTDH TIOMMPEHUM y PIi3HUX TalIy3sIX TEXHIKH, y cepi BUTOTOB-
neHHs dexcorpadivaux GopM iH(OPMAIIiS MOI0 XIMIYHOTO CKIIAIy
Ta BIIACTMBOCTEH TaKUX PO3YHMHIB JTOCI € 0OMEXEHO0. 30KpeMa, Hello-
CTaTHHO BUBYCHUMH 3aJTHIIAIOTHCS (Hi3UKO-XIMITHI XapaKTEPUCTHKHU Ta
TEXHOJIOTIYHI TTapaMeTpH, SKi BH3HAYAIOTH CTA0LIBHICTE 1 AKICTH MPO-
1eCy BUMHUBaHHSI.

OnHUM 13 KIIFOYOBUX TTOKA3HUKIB, MO BIUTUBAE Ha €(EKTUBHICTH
MPOSIBIICHHST JIATCHTHOTO 300pa)KEHHSI, € CTYIMiHb HACHYEHHS BUMUB-
HOTO PO3UMHY (DOTOITOIIMEPOM, IO OE3MOCEepPEaHhO BIUIMBAE HA HOTO
B’s3KicTh. [IpakTWuHiI JaHi TOKA3yIOTh, IO JJIs 3a0€3MEYCHHS SKic-
HOTO BUMHBAHHS OPraHIYHUMH PO3UYMHHUKAMH JONYCTUMHU DiBEHb
HacHU4YeHHs Mae cTaHOBHTH He Oumbire 5—10 %. llepeBurnenHs mporo
MOPOTY NPU3BOJUTH J0 3HAYHOTO 3HMKEHHS IBUIKOCTI, TNIMOWHU TPO-
SIBIIGHHS Ta BTPATH 3MaTHOCTI TOYHO BiATBOPIOBATH CKIIATHI PacTpPOBi
CJIEMCHTH.

Pesynbrati eKcriepuMEeHTaTBHOTO JIOCHTIHKEHHSI 3aJIe)KHOCTI JIHA-
MIiYHOT B’SI3KOCTI TeTepodazHOro BUMHUBHOTO PO3YMHY Bijl KOHIICHTpPA-
mii oTomommMepuzamniitHo 3maraoi kommosuiii (PIIK), mpeacrasieni
rpadikamu (puc. 2).

BusBrunm HeodiKyBaHE SBHINE 3HIKCHHsI B’S3KOCTI PO3UHHY IIPH
JOJIaBaHHI TIEBHUX TOJIMEpHUX MarepiamiB. Takuii edekTt crocrtepi-
TaBCs IS PI3HUX KOMIIO3UITIH, ajleé HAHOUTBIT BUPA3HO TIPOSIBUBCS TIiJT
gac BumuBaHHA iacTuH Tty Cyrel NOW 1 Asahi AFP-HD, y Toii
gac sk kommosutii Nyloflex FAH Ta Pasaflex nemonctpyBanm 3Ha4HO
MEHIIT BUpPaKeHE 3HIDKEHHS B’ SI3KOCTI.

[Tormmbnene mocmimkeHHs (puc. 2), 3aCBITYIIIO, IO 3MEHIICHHS
B’S3KOCTI BUMHBHOTO PO3YMHY BiIOYBAa€TbCS MO MOCATHEHHS IIPH-
omu3no 1 % wxonmentpamii ®IIK, micma doro cmocrepiraerbes 3BO-
pOTHA TEHACHITISI — 3pOCTaHHS B’SI3KOCTI TOPIBHAHO 3 BUXiaHOI0. Oco-
OJMBO TIOMITHE 3HIKEHHS B’S3KOCTI (DIKCYETHCS TIPH KOHIICHTpAITii
OIIK y mexax 0,05-0,1 %, mo Bkasye Ha crierudiqHy peakiiro anc-
MIEPCHOT CHCTEMH Ha MaJTi KIJIbKOCTI MOJIIMEPHOTO KOMITOHEHTA.
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Puc. 2. 3anexHicTh TUHAMIYHOI B’SI3KOCTI BT KOHICHTparii (10 5 %),
PO34YHMHEHOT y BUMHBHOMY PO3UHMHI KOMITO3MLIH pi3HuX THiB: 1 — Pasaflex,
2 — Cyrel NOW, 3 — Asahi, 4 — Nyloflex FAH, 5 — ICT,

6 — ICT+TM/A, 7 — AMET, 8 — Penbed

IDicepeno: cknadeno Ha ocnogi [9]

[Tormubnene mocmimxeHas (puc. 2), 3aCBITYMIO, IO 3MEHIICHHS
B’SI3KOCTI BMMHUBHOTO PO3YMHY BiJOYBA€TbCS 10 IOCSATHEHHS MpU-
omizno 1 % wonnentpauii ®IIK, micas doro cmocrepiraeTbcs 3BO-
POTHA TEHJICHIIISI — 3pOCTAaHHS B’SI3KOCTI MOPIBHSIHO 3 BUXiaHOW0. Oco-
ONMUBO TIOMITHE 3HIDKEHHS B’SI3KOCTI (DIKCYEThCA TPH KOHIICHTpAIIii
OIIK y mexax 0,05-0,1 %, 1mo Bkasye Ha criequdiuHy peakiilo Auc-
MEPCHOT CUCTEMHU Ha MaJli KiIbKOCTI TIOJIIMEPHOTO KOMITOHEHTA.

Bigomo, mo ¢oTtonoiaiMepHi KOMIIO3UIT JOCTIIKYBAaHOTO THITY
3a3BUYal MICTATH Pi3HI 32 XIMIYHOIO TPUPOIOI0 KOMIOHEHTH, CEpes
SKMX OCHOBHY POJIb BiAIrparoTh MojliMepu Ta MOHOMepH. 11t Mozento-
BaHHS IXHBOTO BIUIMBY Ha B’SI3KiCHI BJIACTHBOCTI PO3YHHY, JO €MYIIb-
CiliHOT BHUMMBHOi CHCTEMH OKPEMO J0JaBajH 1301PEH-CTHPOIBHUHI
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tepmoenactoriact (ICT-20), merakpunmatamii MoHomep (IIMELT —
JUMETaKpUJIaT eTHIICHIIIIKOJIIO) Ta TXHIO CyMIII.

OTtpumani pe3yabTaTd MOKa3ald, 110 MOHOMEp MPAaKTUYHO HE 3Mi-
HIO€E B’SI3KICTh po3uuny, Toji sk [CT-20, momiOHO 10 OCHOBHHUX KOMIIO-
HEHTIB TOJIIMEPHOT KOMIIO3HIIii, CIIPUINHSIE TTOMITHE 3HIKCHHS B’ sI3-
KOCTI eMyJIbCIHHOTO PO3YMHY HPH MAJIMX KOHIICHTPAIIISX.

Amnaniz 3a gonomoror MikpodoTorpadyBaHHs rerepodazHuX
cucreM, o MicTaTh pizHi koHneHTpanii ®IIK Cyrel NOW npencras-
neHnit Hrx4e (puc. 3).

a §) B

Puc. 3. Mikpocdotorpadii emynsciitHOro po34nny:
a — 6e3 nomaBauus OIIK; 6 — i3 BMicToM 0,7 % DIIK Cyrel NOW;
B — i3 BMicTOM 5 % DIIK Cyrel NOW

Jorcepeno: cknaoeno na ocrosi [10]

BusiBneni 3MiHM AHAMIYHOI B S3KOCTI €MYIBbCIHHOTO BUMHBHOTO
PO3YMHY MOXYTb OyTH 3yMOBIEHI TpaHchopMalisiMH HOrO MiKpo-
CTPYKTYpH, IO BimOYBarOTHCS TiJ] 9ac B3aEMOil 3 KOMITOHEHTaAMU
(horononimMepHoi koMmo3ulii. [y migTBepKeHHS i€l TimoTe3u Oyio
MIPOBENICHO BI3yaIbHUH aHali3 (puc. 3).

Mikpodororpadii HaO4HO JAEMOHCTPYIOTH 3MiHY AHMCHEPCHOT
CTPYKTYpH €MYJIbCIHHOTO CEepeloBHUINa 3aJICKHO BiJ KOHIICHTpAITii
¢dorononimepy. Ha mouaTkoBoMy erami BUMHBaHHS, 32 HU3BKHUX KOH-
nenrpamii @IIK (mo 1 %), cucrtema HaOyBae apiOHOAUCIIEPCHOTO
1 OlIbLI OAHOPIAHOTO XapakTepy, WMOBIPHO, BHACHIZOK cTabimi3arii
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0JIeOpITPHUX YaCTHHOK 3a PaxyHOK MOHOMEpPIB ab0 CYITyTHIX KOM-
MTOHEHTIB (oTomoaiMepHOi Kommo3utii. [l crabimizamisi cripuse 3HH-
JKEHHIO B’S3KOCTI, 1[0, CBOEIO YEProro, MOKpaIrye Mudy3if0o pO3UHHY
B ITOJTIMEPHUH TIIap 1 MPHUIIBHUIIIYE MTPOIIEC BUMUBAHHS.

3a momaneioro HakornmueHHS PIIK y po3unHi, KOMIIOHEHTH (HOTO-
MOJIIMEPY TOYHHAIOTh PO3YUHATHCH y OJeoiIbHIN ¢aszi, crpudm-
HSFOYH 30UTBIICHHS PO3MIPYy YACTHHOK 1 TOCTYIOBY KOAJECICHITIIO.
Ile mpu3BOANTH IO 3pOCTAHHS B’SI3KOCTI Ta ii cTadimi3allii Ha HOBOMY
piBHi. Taka mToBemiHKa XapakTepHa I OPTraHOPO3YMHHUX CHUCTEM,
y TOH 4Yac K y BHUMNAAKY BOIOPO3YMHHUX (DOTOIONIMEpIB (HAIPHK-
nan, OIIK Penped), B’SI3KICTh 3pocTae 3 caMoro mMovaTrky depes 0e3-
MocepeiHE PO3UYMHECHHS KOMIIOHEHTIB y BOIHOMY JIMCIEpPCIHHOMY
CepEIOBHIIII.

TakuMm 9UHOM, BUKOPHCTAHHS eMYJIbCIHHIX PO3YHHIB Y TPOIIEC IIPO-
SIBJICHHSI JIATEHTHOTO 300pa)KEHHSI CYTIPOBO/DKYETHCS CIIOUATKY 3HMKEH-
HSAM B SI3KOCTi (70 KoHmeHTtpamniii 1-1,5 %), mio mos’si3aHe 3 TOMOTeHi-
3ami€ero nuctepcHoi ¢asu, a 3rogoM — 1i 30UIBIIEHHIM 1 cTadiTi3aIieo
BHACIJIOK PO3YMHEHHS (hOTOIONIMEPHUX KOMIIOHEHTIB B OJI€O(TbHIN
¢azi. Takuit MexaHi3M cripuse iHTEHCHU]IKAIll poIleCy BUMHUBAHHS Ha
paHHIX CTaIisAX Ta JO3BOJIIE 3MEHIITUTH Yac 00poOku hopMHu.

3 METOIO OITIHKH 3HOCOCTIMKOCTI (hOTOMOMIMEPHIX APYKAPCHKIX (HOpM
Oy710 TIPOBEICHO TOPIBHSIIBHE AOCTimkeHHS 3paskiB «Nyloflex FAH»
ta «Cyrel AQS». Ilicas 20-XBHIMHHOTO ONPOMIHEHHS JIaMITaMH
JIY®-80 dhopMu BUMHBAIHCS Y YOTHPHOX Pi3HUX BUMHUBHUX PO3UMHAX:
terpaxmoperuiieHi (TXE), compBeHTI HAQTOBOTO IMOXOKSHHS, PO3UHHI
Optisol Ta po3pobiaeHomy rerepodazaomy pozanaHUKY (I'P).

[IpencraBieHo MIKpOCTPYKTYpY CIHiIIiB TEepTA I 000X THITIB
macTuH (puc. 4).

AOpasuBHE HaBaHTAXCHHS BHUKJIWKA€ TIOCTYIIOBY TpaHChopMa-
iro penbedy dortomomimepis (puc. 5). 3HOMEHHS B YMOBaX TEPTSA Mae
HaNpsIMIICHY TPUPOAY: PYHHYBaHHS (DOPMYETHCS B3IOBK TPAEKTOPIH
MEXaHIYHOTO BIUIUBY ¥ MOIMHUPIOETHCS y THO Marepiamy. [Ipu oMy
IUIS 3pa3KiB, BUMUTHX Y TeTepodazHoMy po3unHHUKY (puc.4, 5), cro-
CTepITaeThCs 3HAYHO MEHIA IHTEHCHBHICTH 3HONTYBaHHS, IO MOTCH-
ITHO MPOIOBXKYE TX pecypce eKCITyarariii.
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Puc. 4. Mikpodotorpadii cii1iB 3HOIIYBaHHS HAa TTOBEPXHi
(oTononiMepHHUX JPYKApChKUX GOopM, 00pOOJICHNX Y PI3HUX BUMHUBHHUX
cepenosummax: a — «Cyrel AQS» y TXE; 6 — «Cyrel AQS» y I'P;

B — «Nyloflex FAH» y TXE; r — «Nyloflex FAH» B I'P

Lorcepeno: cknadeno nHa ocrosi [11]
a B
0 r
Puc. 5. Mikpogororpadii moBepxaeroro penbedy ODD micist abpa3uBHOTO

3HOIIYBAaHHS y PI3HUX BUMUBHUX cepenoBumiax: a — «Cyrel AQS» y TXE;
6 — «Cyrel AQS» y I'P; B — «Nyloflex FAH» y TXE; r — «Nyloflex FAH» y I'P

Hocepeno: cknadeno na ocnosi [11]
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Sk mokazano (puc. 4, 5), dopmu «Nyloflex FAH» nemoncTpyBamm
MPUONM3HO YTpPHUYi BUIIY CTIHKICTH 10 CTHUPAHHS, IO TOSCHIOETHCS
TXHBOIO BHUILOIO TBEPAICTIO Ta BIAMIHHOCTSIMH Y XiMiyHOMY cKmaai [11].

3anpornoHoBaHa TEXHOJIOTisS pereHepallii po3YMHHHKIB JJIsl BUMU-
BaHHA (oTomomiMepHuX  (IeKcorpapidyHuX IpyKapchkux  (opMm
IPYHTY€TbCS Ha cemapauii Oararoa3HOi AMCIIEPCHOI CHUCTEMH, SKa
cknamaerses 3 Boau (~47,35 %), nadroBoro combBeHTy (~47,35 %),
¢doronomimepy (~5 %) 1 moBepxHeBo-akTHBHUX pedoBuH (~0,3 %).
Taka cymimr Moke pPO3IISAATUCS SIK BOJHO-CONBBEHTHA JUCIIEPCis
¢oromomiMepy, O MOTpedye ABOCTAIIIHOI cemapariii 3 METOI eKOHO-
Mii pecypciB HUISIXOM MOBTOPHOTO BUKOPUCTAHHS CONBBEHTY.

Ha ocHOBI (i3MKO-XIMIYHHX BJIACTHBOCTEW CHUCTEMH Oyna oOTpyH-
TOBaHA KOHCTPYKIIisl ABOCEKIIIMHOTO Cemaparopa, Jie:

— Tepmia cekiis 3a0e3nedye rpyde po3aiIeHHsT CUCTEeMH Ha BOAY
Ta COJILBEHTHO-NIOTIMEpHY (a3y;

— JIpyra CeKIlis 3JIHCHIOE TMOJaJbIIe OYHINECHHS COJLBEHTY
BiJT TTOJIIMEPHUX BKITIOUCHbD.

Taka koH(irypariisi BunpaBnaHa OJNM3BKICTIO TYCTHHH TMOIIMEpPY
i Ha)TOBOTO CONBBEHTY, a TAKOXK MAJIMMH PO3MipaMu YacTUHOK I1OJTi-
MepHoi (a3u (cepeaniit po3mip ~0,19 Mxm).

Po3paxymkoBa MpomyKTUBHICTE cemaparopa ckiamgae 20-30 m/rox, 1o
BIZIITOBI/Ia€ THUITOBHUM ITOTPedaM HEBEIMKHUX MOIrpadiaHUX MiIPHEMCTB.

Lle#l moka3HMK BHU3HAYEHMH HAa OCHOBI (OPMYIH MPOSYKTUBHOCTI
cemaparopa:

__BVnz
T pr

Q (M

B — TexHONIOTIUHU K. K. 1. cenapaTtopa (0,6),

V — pobounii 06’eM TapiTgacToro makera,

n —yacrora odepTaHHs OapabaHa,

Z — KUIBKICTh Tapisiok,

p — koedimieHT nepenoHeHHs (130),

T — pO3IUTIOBATIbHA 37aTHICTh CHCTEMH, BIH3HAUCHA 3TiTHO TTapaMeT-
PiB AHCIIEPCHOT CyMiIti.
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Ha mepmriii cranmii cemapamii (HmKHS cekilisi O0apabany) BimOyBa-
€ThCcsl e(PEeKTHBHE PO3/UICHHS BOIHO-COJIBBEHTHOI CyMmilri. 3a po3pa-
XyHKaMHU ONTHMAJIbHUMHU € Taki KOHCTPYKTHBHI MapaMeTpu HUKHbBOI
CeKIii:

— "actoTa obepranHs Oapabany: 7500 00/xB;

—  MaKCHMAaJbHHU PaJiiyc Tapilok: 73 MM;

— MiHIManbHHH pajiyc Tapinaok: 30 MM;

—  Bijgcranb Mix Tapuikamu: 0,5 MM;

— 3arajgbHa KiJTBKICTH Tapiiok: 87.

EdexTuBHICTh cemapallii JocATaeThCs 3aBISKH PO3TAITyBaHHIO BXiJI-
HOTO OTBOpY Ha piBHI He#TpanbpHoro mapy (Rx = 60 mm), mo cnpuse
HIBUJIKOMY PO3IUICHHIO (a3 Ta 3HUKYE BUTPATH SHEPTii i yacy.

Bepxus cekmist OapabaHy Tpu3HadeHA IS JONATKOBOTO OYHIIICHHS
COJIGBEHTY BiJI OJIMEPHHUX YACTHHOK, KOHIIEHTPAIIisl SIKHX Y COTbBEHTHIN
¢asi me nepesuirye 10 %. KoHcTpyKTHBHI MapaMeTpy BepXHbOT CEKIIii:

— yacToTa obepranHs Oapabany: 7500 00/xB;

— MakCUMaJbHUN Ta MiHIMAJIBHUM pagiycH TapiloK aHaJOTidHi
HIKHIN cekii (73 ta 30 MM BiAIOBIIHO);

— Bijacranb Mix Taputkamu: 0,3 MM;

—  KUIBKICTB Tapinok: 30 mrt.;

—  TIONIOXKEHHS HelTpambHoTro mapy (Rx = 50 mm).

Bucoki o0eptu 3a0e3medyroTh MOXIIHMBICTH Ccemaparlii 4acTHHOK
nojiMepy 3 MiHiMaJdbHUM po3Mmipom Omusbko 0,042 mxm. Lle mo3Bosnse
MaKCHMaJIbHO €(DEKTUBHO OYMIIATH COJILBEHT, POOJISIYM HOTo mpHar-
HUM JUIs1 IOBTOPHOI'O BUKOPUCTAHHS y BUPOOHUYOMY MPOLECI.

ExoHoMmiuHMH eekT Bim 3acTOCYBaHHsS TAaKOro cernaparopa IoJisi-
ra€ B CyTTEBOMY CKOPOYEHHI BUTpAT Ha NPUAOaHHS HOBOTO COJIBBEHTY,
a TaKoX 3HIKCHHI BUTpAT Ha YTHII3aIli0 BiAMPalbOBAaHUX pPO3UH-
HiB. BUKOpHCTAaHHS pereHepoBaHOI'O COJIbBEHTY CIIPUSE 3MEHIICHHIO
3arajJbHOi BapToOCTi TexHojoriuHoro mukiay o 20-30 %, 3abe3neuy-
I0YM KOHKYPEHTHY IepeBary Ui MiANPHEMCTB, OCOOIMBO B yMOBax
neiuTy pecypciB Ta 3pOCTaHHS IIH HA BUTPATHI MaTepiajiu.

[TinmpuemcTBa, SKi BIPOBAIKYBATUMYTh TaKi TEXHOJIOTil, MOXYTh
JMOCSTTH 3HAYHHUX IIOKpAIlleHh y CBOIH EKOHOMIYHIN HisIIbHOCTI.
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BukopucranHs IpUCTPOIB Ui pereHepamii JO3BOJIHTH 3HU3HTH
BUTPAaTH Ha 3aKyIiBJIIO PO3YMHHUKIB Ha 25 % 3a pik. binbme Ttoro,
3aCTOCYBaHHsSI aBTOMAaTH30BAHMUX CHCTEM JJsl KOHTPOIIO 3a Mpole-
camu pereHeparii JI03BOJIUTh 3MEHIIUTH KiJIbKICTb NE(PEKTIB MPOAYK-
Iii Ta 3HAYHO TOKPAIIUTH SAKICTh APYKY. Lli pe3ymbTarn 1eMOHCTPYIOTh
HE JIMIIe eKOHOMIUYHHMH e(eKT, a i MO3UTUBHMI BIUIMB HA EKOJIOTIYHY
CUTYyallil0, OCKIIBKM 3MEHIIYIOTBCSI OOCATH IIKIJJIMBUX BUKUIIB
y TOBKIJUIAL.

VY MaiiOyTHROMY BIPOBAPKCHHS LU(PPOBUX CHCTEM [UIS pETeHe-
parii po3uMHHUKIB CTaHe Iie OiMbIl e(EKTUBHUM 3aBISKH PO3BUTKY
HOBHX TEXHOJIOTiH, TaKUX SIK MAlIMHHE HaBYaHHS JUIS TPOTHO3YBaHHS
piBHS 3a0pyJHEHHS PO3YMHHHKIB 1 aBTOMaTH30BaHE HaJAIITyBaHHS
nporrecy. Lle T03BOMUTE HOCATTH IIe OLTBITNX €KOHOMIUYHUX BUTOI Ta
MOKPAIINTH EKOJIOTi19HI XapaKTePUCTUKH BUPOOHHIITBA.

Ludposi TexHOMOri, 30KpeMa CHCTEMH aBTOMAaTH30BAaHOIO YIpPaB-
ninns, Iarepuer peweir (IoT) Ta mryunwii intenexkr (Al), 3marHi
3HAYHO ONTHMI3yBaTH TPOIECH pereHeparii PO3UYNHHUKIB. 3aBISKH
BUKOPUCTAHHIO NH(POBUX CEHCOPIB IJIsi MOHITOPHHTY IapaMeTpiB
PO3YMHHUKA, TAKUX SIK TEMIIEpaTypa, B’ A3KiCTb Ta CKJaJ, MOJKHA aBTO-
MaTUYHO KOPHUTYBaTH NapamMeTpH Mpolecy JUis JOCSTHEHHS MaKCH-
MasHOT eeKTUBHOCTI. Lle m03B0oIIsIE HE JTHIIIe TOKPAINTH €KOHOMIUHI
MOKa3HUKHU, a ¥ MiABUIMUTH CTaOLIBHICTH BHPOOHUYOTO TIPOIIECY Ta
3MEHILIUTH BiAXOIH.

CucTeMH MOHITOPUHTY B pEajbHOMY 4Yaci, 1[0 BUKOPHCTOBYIOThH
nr(poBi CEHCOPH, MOXKYTh ABTOMAaTHYHO PETYIIOBATH TEMIIEPaTypHI
PEeXKHMMU Ta BUTPATy SHEPrii, 3HWKYIOUN CIIOKUBAHHS €HEPropecypciB
Ta MiIBUILYIOYH HIBUIKICTh PereHepanii po3YMHHHUKIB.

InTerpartis MUpPOBUX CHCTEM aBTOMATH3allli J03BOJISIE 3HAUHO 3HU-
3WUTH JIIOACHKHHA (haKTOp y TPOIIECi pereHepartii po3YnHHUKIB, 10 3MCH-
IIy€ KUTBKICTh TIOMIJIOK, IMIJBHIIY€ TOYHICTH pereHepallii Ta CKOpodye
yac Ha HajamTtyBaHHs. lle nmae 3Mory He jMile 3aolla/pKyBaTd dac,
a 1 MIHIMI3yBaTH BUTPATH Ha JIOAATKOBI OTEpallii, Taki sIKk OYMILEHHS Ta
YTHITI3AMIS BiTXoiB. B pesynpraTi 3HIKYEThCS 3arajibHa BapTiCTh IPO-
1IeCy, a €PEKTUBHICT pereHepartii pO34MHHHKIB ITiIBUIITYETHCS.
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Y cywacHuxX mignmpueMcTBax [12], mo BIpoBamKyOTh IHUGPOBI
CHUCTEMH JIA pereHepartii po3YNHHUKIB, CIIOCTEPITAEThCS 3HAUYHE 3HU-
JKEHHS OTIepaIlifHuX BUTPAT Ta MIABUIICHHS 3arajibHOi ¢(heKTHUBHOCTI.
OmHuM 13 SICKpaBHUX TIPUKIIAMIB € BHUKOPUCTAHHS ITU(POBUX IIIaT-
dopMm 1 ympaBIiHHSA BHUTpaTaMH PO3UYMHHUKIB Ha IiIMPHEMCTBAX
y €pomi [13]. Bouu iaTerpyrors loT-mpucTpoi, sSki MOCTIHHO BUMI-
PIOIOTH TTapaMeTPH PO3YMHHHUKIB 1 TIEpenaroTh I1i JaHl Ha MEHTPaIbHy
miatrgopmy Ui aHamizy. [lmatdopMu BHUKOPHCTOBYIOTH aJTOPUTMH
MITYYHOTO 1HTEIEKTY IS TPOTHO3YBAHHS Ta ONTHMI3aIlii CITIOKUBAHHS
PO3YMHHUKIB.

ITomiOHI TPUHIUIN  IHTEJNEKTYaTbHOTO KEPYBAHHS  OIHCAHO
B poborti [14], me mns aBroMarw3amii MpoIeCy pereHeparii po3dmH-
HUKa 3aCTOCOBAaHO METOJU HEYITKOI JIOTIKM Ta MOJICIIOBAHHS B cepe-
moButi MATLAB. Ile mo3Bossie amanTyBaT TEXHOJIOTIYHI TapaMeTpH
B peaJbHOMY dYaci, MIABUIIYIOYN CTAOUTBHICTH TPOIECYy Ta 3HUXKY-
I0YM EHEeProCIIOKUBAHHS, CIPHSE CTBOPEHHIO aJANTUBHUX CUCTEM
KepyBaHHs, IO BiIIOBIAAIOTh KOHIEMIIIi mudpoBizallii BUpOOHUIITBA
B paMKax iHgyctpii 4.0.

BucHoBku. Pe3ynbrard mpoBelEeHOTO JOCTIKEHHS ITiJTBEPIUIN
aKTyaJIbHICTh 1 JOIUTBHICTH BIIPOBADKEHHS ITM(GPOBUX TEXHOJOTIN
y TpOIeCH BHIOTOBIICHHS Ta pereHepaiii pO3UYMHHUKIB, MO BHKO-
pUCTOBYIOThCA Y (uiekcorpadignomMy npymi. Takwil miaxix T03BOJsIE
OTHOYACHO BUPIIINTH KiJTbKa KPUTHYHUX 3aBlIaHb: CKOPOUCHHS BUPOO-
HUYUX BUTPAT, 3MEHIICHHS SKOJIOTIYHOTO HABAHTAXKCHHS HA MiAINpPHU-
€MCTBa Ta MiABUINCHHS €(PEKTUBHOCTI BHPOOHHIITBA B YMOBax oOMe-
JKEHUX PECYPCIB.

Y pamkax poOoTH 3ifiCHEHO TITMOOKHIA aHai3 BIACTHBOCTEH TeTe-
podazHOTO PO3UYMHHMKA, IO PO3POOJICHWUH ISl BUMHBAHHS (HOTO-
noiMepHux  (popMm. 3ampomoOHOBAaHO KOHIIEMINIO #Horo 6araropaso-
BOTO BUKOPHUCTaHHS O€3 BTPATH SIKOCTi, a TAKOXX TEXHIYHE DPIIICHHS
Yy BUDIJBIAI ABOCEKIIMHOTO cermaparopa, SKHi 3a0esredye edeKTHBHE
OUHIICHHS Oararoda3Hoi CHUCTEMH «BOJa — COJBBEHT — TIOJIMEpPY.
[TapameTpu MPUCTPOIO amanToBaHi A0 MOTPEO MaUX i CEPEemHIX TTOIi-
rpadivHUX MATPHEMCTB, IO MIABUIILYE HOTO YHIBEpCaIBHICTh 1 €KO-
HOMIYHY JIOLIJTBHICTB.
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Pe3ynbraTil ekcriepuMeHTaIbHUX JOCTIHKEHh — MIKPOCKOIIITHOTO
Ta PEOJIOTIYHOTO — 3aCBITUMIIM, 10 HA PAHHIX €Tarnax BUMHUBAHHS 3HH-
JKYETBCS B’A3KICTH PO3UHMHY, 110 CIpHsie iHTeHcHiKalii mpouecy o4u-
mieHHs. [lpu 11bOMy TBEpIICTh 1 3HOCOCTIHKICTH (OpM 30epiraroThCs
Ha BHCOKOMY PiBHI HaBITh MICJISI KUTBKOX ITUKJIIB pereHeparii, o mia-
TBEPIKYE €PEKTUBHICTh PO3POOICHOT TEXHOIIOTI].

ExoHOMiuHMI eQeKT TposBISIETbCS y CKOPOYCHHI BHUTpaT Ha
ximiuHi peareHTr Ha 25-30 %, 3MEHIIICHHI KIJIBKOCTI BiJIXO/IIB, & TAKOXK
Yy 3HIKEHHI 3aJeKHOCTI MIAMPHEMCTB BiJ IMIIOPTOBAaHWX Marepia-
JIB, 0 OCOOJIMBO aKTyallbHO JJIsi YKPAiHChKUX BHPOOHHMKIB B YMOBax
KpHu3H. PereHepalisi pO3YMHHUKIB € KJIIOYOBHM €JIEMEHTOM MEPeXOay
JI0 IUPKYJISIPHOT MOJIeNi BUPOOHUIITBA, sika 0a3y€eThCsl Ha MPUHIUIIAX
MTOBTOPHOTO BUKOPHUCTAHHS PECYPCiB 1 CTATIOTO PO3BUTKY.

Oco0nuBy yBary B poOOTi MpuIijeHO HU(POBUM pIllIEHHSM, SKi
3a0e3MeuyI0Th MOHITOPUHI Ta KepyBaHHs NapamMeTpaMu TEeXHOJO-
rivHoro mponecy. Bukopucranus loT-mpuctpoiB, ceHcopiB B’si3KO-
CTi Ta TEMIIEPaTypH, IHTETPOBAHUX Yy aBTOMATH30BaHI CHCTEMHU Kepy-
BaHHSI, JI03BOJISIE OTPUMATH TOYHI JIaHi B pealbHOMY 4aci, a aHATITHYHI
MOZYJi Ha OCHOBI IITYYHOTO iHTEJEKTY — HIPOTHO3YBAaTH MOMEHT ONTHU-
MaJIbHOI pereHepaiii abo 3amiHu poOo4oro pozumHy. Takwid Imiaxif
€ TmpuKIamToM eeKkTUBHOI MUQpPOBi3allii BUpOOHUIITBA, 110 BiAIOBiAAE
€BPOMNEHCHKUM TPaKTUKaM MOJIepHi3amii Oi3Hecy Ta CHIpUsiE IIiJIBH-
HIEHHIO KOHKYPEHTOCIIPOMOXHOCTI raiys3i.

[IpencraBnenuit marepian JAEMOHCTPYE MPHUKIAA YCHIITHOTO
TTOE€THAHHS €KOJIOTIYHOTO MiIX0y, IHKeHepHUX IHHOBAIiN Ta mud-
pPOBUX TEXHOJOTIH y momirpadidHoMy BUpOOHHNTBI. OTpuMaHi
pe3yabTaTd MOXYTb OyTH BHKOPUCTAHI SIK OCHOBA JUISI MOJAIBIINX
JOCII/IKEHb, CIPSIMOBAaHUX Ha NU(POBY TpaHCcHoOpMaIito BUPOOHHU-
YUX TPOIECIB, a TAKOX I afamnTallii MogiOHuX pIlleHb y CyMiXK-
HUX TaJy3sX IPOMHUCIOBOCTI B YMOBax IEpPEeXoay 0 CTaloro Ta
pecypcoeeKTHBHOTO PO3BUTKY.
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2.3. CUHEPI'IA BIBHEC-MOJAEJIFOBAHHS
TA MEHEJ)KMEHTY 3HAHb: IHCTPYMEHTAJIBbHI
PIINEHHSA 1JISI CYYACHUX OPTAHI3AIIN

Beryn. V' xoHTekcTi  cTpimMkoi  eBoiromii  iH(opmariiHOro
CYCITIJIbCTBA Ta TOIIHOJCHHS TIpoIeciB Iiobamizamii eKOHOMIKH,
3HAaHHS HaOyBalOTh CTAaTyCy KIIFOYOBOTO CTPATETiYHOTO pecypcy s
opraHizamii. 37aTHICTE A0 €(QEKTUBHOTO YHPABIIHHSI KOPIOpaTHB-
HAMHU 3HAaHHSMH € BH3HAYaJbHUM (DAaKTOPOM KOHKYPEHTOCIIPOMOXK-
HOCTI TIOIPHEMCTB B YMOBaxX IHHAMIYHOTO Oi3HEC-CEpeIOBHINA.
Emmipuuni qocnimpkenns [13] 3acBiauyroTh, M0 KOMIAHII, SKi pe3yib-
TaTUBHO IHTETPYIOTh CUCTEMHU YIPABIIHHS 3HAHHSMH, JEMOHCTPY-
FOTh MIJBHUINCHHS MPOMYKTUBHOCTI mpami Ha 20-25 % Ta 3pocTaHHs
penTabenbHOCTI Ha 15-20 % mOpiBHAHO 3 KOHKypeHTamHu. [laHi omm-
tyBaHHs [17] Bkasyrorb Ha Te, mo 74 % oprasizauii KOHCTAaTyIOTh
MO3UTUBHUI BIUIMB MTPAKTHK MEHEPKMEHTY 3HaHb Ha MPOJYKTUBHICTh
KOMaH/I, 110 BapiroeTbes B Mexax 10—40 %. Kpim Toro, pociipkeHHs
BHSIBHJIM, IO OpTraHi3amii 3 pPO3BHHECHUMH IPAKTHKAMU YIIPABIiHHS
3HAHHSIMHU CKOPOUYYIOTh MIEPioJl ajanTarlii HoBoro mepconany juo 50 %.
BrpoBakeHHsT €()EKTUBHUX CUCTEM YIPABIIHHS 3HAHHSMHU CIPUSE
3pOCTAHHIO PIBHS 33J0BOJICHOCT] KiieHTiB Ha 20 %, 1110 00yMOBJICHO
OTICPAaTUBHIINIAM Ta TOUYHIINIUM pearyBaHHSM CIIBPOOITHHKIB Ha iXHI
3armutu. llpore, He3BakarOuM Ha 3arajbHE PO3YMIHHS CTpaTeri4HOl
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IIHHOCTI 3HaHb, 3HAYHA KUIBKICTh OpTaHi3allii CTHUKAETHCS 31 3HAY-
HUMH TPYIHOIIAMHU Yy Tporecax ix Qopmarizamii, 30epexeHHs Ta
Pe3yJIBTaTHBHOTO 3aCTOCYBaHHSI.

OpnHi€r0 3 HEHTpPaIBHUX TpoOieM y cdepi yrnpaBiiHHS 3HAHHIMHU
€ CKJIAamHICTh TpaHchOpMyBaHHS HESIBHUX (IMIDTIIUTHUX) 3HAHb
y sBHI (eKcIuninuTHi) (OpMHU, TpUAATHI Ui JOKyMEHTYBaHHS Ta
MOJAIBINOI repesadi. 3riIHO 3 OIIHKaMHK, HABEJICHUMU B jpkepeni [15],
omm3pko 80 % KPUTHYHO BaXKJIMBUX JUIs OpraHizalii 3HaHb ICHYIOTbH
y He(opMaTi30BaHOMY BHTIISII, IO TMOTCHIIIHO MPU3BOAUTE 0 PHU3H-
KiB iX BTpaTH BHACIIJOK 3BUIbHEHHS CIIBPOOITHHKIB a00 pEeCTPYKTY-
pu3auii mianpuemMcTBa. 3a3HaueHa CHUTYallisl aKkTyalizye HeoOXigHICTh
MOLIYKY JIIEBUX 1HCTPYMEHTIB, CIPOMOXKHHX 3a0€3MEUUTH CTPYKTYpY-
BaHHS, TOKYMEHTYBaHHS Ta 30epiraHHs 3HAaHb 3 MOMAIBIION0 X iHTE-
rpalli€ro B ONepamniiHy MisIbHICTh OpTraHi3aiii.

MopentoBanHst Oi3HEC-TIPOLIECIB TOCTAE SK BaroMHi iHCTPYMEHT
JUTSL PO3B’sI3aHHS OKpecaeHuX rpobsieM. [IpouecHuii miaxia, 1mo HaOyB
IIUPOKOTO 3aCTOCYBAaHHS B YIPABIIHCHKIM MpakTHI, 3a0e3mneuye
CHUCTEMHE PO3YMIHHS OMepaliifHoi AisTIbHOCTI OpraHi3aiii Ta CTBOPIOE
MIepelyMOBH JUTS IHTETpallil 3HaHb Y KOHTEKCTI Oi3Hec-TporieciB. JaBeH-
nopt T. [9] aprymeHTye, 10 «IPOLIECH € MEXaHi3MOM, 3a JOTIOMOTO0
SIKOTO OpTaHi3arist TpaHcPOPMY€E 3HAHHS y IMIHHICTD TS KITIEHTIBY.

OnHak, He3Ba)Karo4M Ha OYEBHHY B3a€MO3AJIEKHICTH MK MOJIE-
JOBaHHAM Oi3Hec-IpOoILECiB Ta YNpaBliHHSAM 3HAHHAMH, 3a3HaueHi
IBI cepu 4acTo po3MIsAaroThes AudepeHIiiioBaHO SIK y akagemid-
HI JiTeparypi, Tak i B MPaKTHYHIN TisIIBHOCTI opranizamiii. Koxken
3 MIiIXOMIB XapaKTePU3YEThCS BIACHOK METOJOJIOTIiE€r0, 1HCTPYMEH-
TapieM Ta (OKycOM yBaru, Mo OOMEKye MOTEHIIHI CHHEpreTH4Hi
eextn Bim ixHbOI iHTerpamii. Emmipuuni gaHi mociimkeHHs [8]
cBimuarh, mo jgume 27 % opranizamiii CHCTEMAaTHYHO 3aCTOCOBYIOTh
MOJIETTIOBaHHS Oi3HEC-TIPOIIECiB 3 METOI0 YIIPaBIiHHS 3HAHHSIMU,
xoua 76 % peCHOHACHTIB BHU3HAIOTH NOTCHIIWHY IIHHICTh TaKOl
iHTerparii.

MeTor0 TaHOTO AOCIIHKEHHS € aHajli3 TeOPETHYHUX 3acal Ta po3-
poOKa MPaKTUYHUX PEKOMEHIALIH MO0 3aCTOCYBaHHS MOJIEIIOBAHHS
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Oi3HEC-TIPOIIECiB K 1HCTPYMEHTY YIIPaBIiHHSI 3HAHHAMH B OpTaHi-
3amisix. [l DOCSATHEHHS TOCTaBIEHOT METH BH3HAUEHO HACTYIHI
3aBIaHHS:

1) 3pilicHATH aHai3 Cy4yacHUX KOHLENIIN yNpaBiiHHS 3HAHHSMH
Ta iMeHTU(hIKYBaTH KIIOY0BI BUKJIMKH Y Iii cdepi;

2) JOCHIANTH METOMOJIOTiYHI OCHOBH MOJIENIOBaHHS Oi3HEC-TIpo-
LeciB Ta iXHil moTeHmian i hopmaizanii opranizaiiiHuX 3HaHb;

3) po3poOUTH METOAOJIOTIIO 1HTEerpamii YrnpaBIiHHS 3HAHHSIMH Ta
MOJICTTIOBaHHSI 0i13HEC-TIPOIIECIB;

4) BHM3HAYMTH TIPAKTUYHI aCHEKTH 3aCTOCYBaHHS  IPOLEC-
HOTO MOJEIOBaHHS JJIsl YIpaBIiHHS 3HAHHSMH Ta OLIHUTH HOTO
e(heKTHUBHICTB;

5) OKpECHUTH MEepPCIEKTUBH PO3BUTKY IHTETPOBAHUX ITiIXOIIB O
YIpaBIiHHS 3HAHHSMHU Ha OCHOBI Oi3HEC-TIPOIIECiB.

AKTyaJbHICTh MPEJCTAaBICHOTO OCHIKeHHS 3yMOBIIEHa HE0O-
XIJHICTIO pO3pOOKM KOMILUICKCHUX IIJXOMIB JO YNPAaBIiHHSA Opra-
Hi3aifHUMU 3HAHHSAMH, SKi O 3a0e3leuyBaiad IXHIO I1HTErparito
B OMNepariiiHy MisibHICTh Ta CTpPATeTriyHUN PO3BUTOK ITiATIPUEMCTB.
3anpornoHOBaHUN MiAXig 100 BUKOPUCTAHHS MOJAETIOBaHHsS 0i3-
HEC-TIPOIIECIB SIK 1HCTPYMEHTY YIpPAaBIiHHS 3HAHHSIMH CHPHUATHME
MABUINCHHIO €()EeKTUBHOCTI OpraHi3amiii, 3MCHIICHHIO pPO3PHUBIB
y 3HaHHSX Ta CTBOPEHHIO MEepeyMOB Ui (OPMyBaHHS OpraHi3amil,
LI0 CAMOHABYAIOTHCSI.

Bukaan ocHOBHMX pe3yabTaTiB JOCHIKeHHs. YIPaBIiHHS
3HAQHHSAMHU SIK aKaJeMiYHWHd HampsM Ta YIpaBIiHCbKAa IPAaKTHKa
ctopmyBanocs mpotsiroMm 80—90-x pokiB XX CTONITTA y BiAMOBiIH
Ha 3pOCTaHHS 3HAYYLIOCTI 1HTENEKTYaJlbHHX PECYpPCiB B €KOHOMILI.
3a MOYaTKOBY TOYKY PO3BUTKY LIbOTO HAIPSIMY MPHIHATO BBAXKATH
1993 pik, xomu B bocroni BimOyrnacs mepira KOH(EpPEHIIis, TPUCBSI-
YeHa MpoOJIeMaTUIli YIPaBIiHHS 3HAHHSIMH B OpraHi3amiifHOMYy KOH-
TekcTi. Kio4oBUM mMONOKEHHSIM Li€i KOHLENMii cTajgo BU3HAHHS
3HaHb SIK CTPATEriuHOIrO AaKTUBY OpraHizailii, mo morpedye cuc-
TEeMaTH30BaHOTO IIAXOLYy IO IXHBOTO CTBOPEHHS, 30€peXeHHS Ta
3aCTOCYBaHHS.
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Oco0nmuBy yBary MOCTITHUKA TPUAUISTIOTh OpraHi3alliifHAM 3HaH-
HSM, SKI ICHYIOTh Ha piBHI MiINpHEMCTBa. 3TigHO 3 ne(iHimi€ro,
HaBeJICHOIO y cTarTi [22], «opraHizaliiiHi 3HaHHS € 3IaTHICTIO Opra-
Hizamil sIK LUTICHOT OIMHMII T€HepyBaTH HOBI 3HaHHsI, MOLIMPIOBATH
ix y Mekax oprasizamii Ta BIPOBaJKyBaTd B NPOAYKTH, MOCIYTH
Ta cuctemMu». Lli 3HAHHA OXOIUTIOIOTH KOPIOPATHBHY KYIBTYDY,
opraHizaliiiHy mam’siTb, yCTaJleHI NpPaKkTHKH Ta PYTHHH, SKi 4YacTo
€ He(opMai30BaHUMH, MPOTE MAIOTh KPUTHYHE 3HAUEHHS AJISl YCIiXy
opranizamii.

B akazmemiuHili niTeparypi mpeacrasieHi pi3Hi Kiacudikamii 3HaHb
3a PI3HUMH KPUTEPIsIMU, OUIBIIICTh 3 AKHUX y3arajibHEHO B poOoTi [4].
OyHIaMEHTaIbHUM € TOALT Ha sBHI (EKCIUTIIMTHI) Ta HesiBHI (iMILTi-
LUTHI) 3HaHHs, 3anporoHoBanuii Maiiknom [lonmani Ta po3BUHEHUI
B mpaui [15]. SIBHI 3HaHHS ABJSIOTH OO0 (opMaii3oBaHi 3HAHHS,
AK1 MIAaoThes Konudikamii, JOKyMEHTYBaHHIO Ta nepenadi. Jlo HuX
HaJIe)KaTh MiIPYYHUKH, THCTPYKLil, 6a31 JaHMWX, KOPHOPATHBHI JOKY-
MEHTH TOIO. HesBHI 3HAaHHS € TNEPCOHAJbHUMH, KOHTEKCTYaJlbHO
00yMOBJIGHUMH 3HAHHSMH, IO IPYHTYIOTHCSI Ha OCOOMCTOMY JOCBifi
Ta HTYIIT 1 BaxKko migmaroThes popmanizanii. HesBHI 3HaHHS momi-
JSIOTBbCSL Ha: 1) 3HAHHS, BUCIOBJIEHHS SIKUX € HAJIMIIKOBUM dYepe3
iXHIO OYCBHJHICTh; 2) 3HAHHS, SKi 1HAWBIJI HE MOXe BepOami3yBaTH,
ajie YCBIIOMIIIOE IHTYITHBHO Ta MOXKE MPOAEMOHCTPYBAaTH MPAKTUYHO;
3) 3HaHHS, SIKi MOTEHLIMHO MOXYTh OYTH BHCIIOBJIEHI BepOaibHO 3a
HeoOxinHocti. [lepenaya nmux 3HaHB YacToO BiOYBa€ThCsl Yepe3 CIO-
CTCpPEeKEHHS, HACNiAyBaHHS Ta CIUIbHY JiSUIBHICTH. SIK 3a3HadeHO
y BCTYIHIH 4acTHHi, 0OCST HESBHUX 3HaHb B OpraHizalisx MpuOIHU3HO
BUETBEPO MEPEBUIILYE OOCAT SIBHUX 3HAHb, 10 3yMOBIIIOE aKTyaJIbHICTh
PO3pPOOKHM METO/IB YIPaBIiHHS HESIBHUMH 3HAHHSIMH.

B ymoBax cywacHOi AMHaMiKM PHUHKOBOTO cepeaoBuiua I[Hmy-
cTpii 4.0 BaXIMBUM € MOHSTTS )KUTTEBOTO LIUKIY 3HaHb. JKUTTEBUI
LUKJ 3HAaHb B OpraHi3alii OXOIUTIOE BC1 eTanu BiJl iXHbOIO CTBOPEHHS
[0 3acTapiBaHHA Ta OHOBJEHHS. PO3yMIHHS LBOTO IMKIY € KJIHOYO-
BUM /s TOOyIOBH €(EKTUBHOI CHUCTEMH YMPAaBIiHHA 3HaHHSIMHU.
ABtopu B po6oTi [11] BHOKPEMIIOIOTh HACTYMHI €Tamu >KUTTEBOTO
LUKy 3HaHB!
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1. CtBopeHHs/HAOYTTS 3HAHBL — MPOIIEC TeHEPYBAHHS HOBUX 3HAHB
yepe3 AOCIHIKEHHs, HABYaHHS, €KCIEPUMEHTH a00 OTPUMAaHHS 3HaHb
13 30BHIIIHIX Kepen (HAMpHUKIad, 3adydeHHs eKCIEpPTiB, TPUIOaHHS
MIaTEHTIB, JIIEH31H TOIIO).

2. @opmanizanis/konudikamis 3HaHb — MEPETBOPEHHS Hedopma-
Ji30BaHUX, TOOTO HESBHUX, 3HAHb HA JOKyMEHTOBaHi, CTPYKTypOBaHi
(dopMu, MOCTYIHI JJii BUKOPUCTAHHS IHIIUMH YJICHAMU OpraHi3ariii.
Leit etan € 0cOONMMBO BaXXIMBUM JJIs1 30€peKEeHHs 3HaHb, 10 1HAKILE
MorH O OyTH BTpadeHi yepe3 MIIMHHICTD KaapiB.

3. 30epiraHHs 3HaHb — OpTraHi3alis Ta MIATPUMKA KOPIOpPATHB-
Hoi maM’sITi yepe3 0a3u 3HaHb, JOKYMEHTalito, apxiBu Tomo. CydacHi
iH(pOpMaIiifHI TeXHOJOT1i HaJar0Th MOXIIUBICTH CTBOPIOBATH CKJIAJHI
cucTeMH 30epiraHHs Ta MOIIYKY 3HaHb, BKIIOYAIOYH CEMaHTH4YHI 0a3u
JaHUX Ta CUCTEMH IITYYHOTO iHTEIEKTY.

4. TlommpeHHs/PO3NOBCIOIHKEHHST 3HaHb — TPOLEC Mepenadyl 3HaHb
MDK TpaliBHUKaMH, MiAPO3AiIaMHu Ta piBHsIMHU opradizamii. Lle moxe
3ailicHIOBaTUCs Yepe3 (hopManbHI KaHaM (HAaBYaHHS, 3BiTH, Mpe3eHTa-
uii) Ta HeopManbHi (KOMyHIKallisi, MEHTOPCTBO, CIILTBHOTH MPAKTUKH).

5. BukopucTaHHs/3aCTOCYBaHHS 3HaHb — IHTETpaLlis 3HaHb y Oi3Hec-
MpoLecH, NPONYKTH, MOCIYyrH Ta PpileHHs oprasizamii. EdexrusnicTh
YIPaBIiHHS 3HAHHSIMH B KIHLEBOMY MiJICYMKY BU3HAYAE€ThCSl yCHILIHICTIO
3aCTOCYBAaHHSI 3HAHb 151 CTBOPEHHS LIIHHOCTI JUISl CTIOKUBAYA.

6. OHOBIEHHS/yIOCKOHAJICHHS 3HaHb — NEperisij, OIiHKA Ta aKTy-
aizalfis iCHyrOYMX 3HaHb y BiJIOBIJb Ha 3MiHU B Oi3HEC-CEPEIOBHIII,
TEXHOJIOTISIX Ta MoTpedax opraHizarii.

Hasennopt T. i1 Ilpycak JI. [9] HaronomyoTe, MO KUTTEBUN LHUKI
3HAaHb HE € JIIHIWHUM, a SIBJILE€ COOOK IUKIIYHUHN MPOLEC 3 YHUCIICH-
HUMH 3BOPOTHHMH 3B’si3KaMM Ta iTepauismu. Kpim Toro, pi3Hi THIIH
3HaHb MOXKYThb MaTH pi3HY JHHAMIKy XHTTEBOTO LUKIY: (QyHIaMEH-
TaJNbHI 3HAHHS MOXYTh 30€piraTH CBOIO aKTyaJbHICTh HPOTSITOM TpPHU-
BaJIOTO MEPioAy, TOMI SIK TEXHOJOTiuHI a0 PUHKOBI 3HAHHS MOXYThb
IIBUJIKO BTPAYaTy CBOKO IIHHICTb.

HesBaxkatoun Ha BHM3HaHHS 3HAYYIIOCTI YNPABIiHHA 3HAHHSIMU,
oprasizalii CTUKaIOTbCA 3 YHCICHHUMH BHKJIMKaMH Ta 0ap’epamu MmpH
BIIPOBA/KEHHI BIIMOBITHUX CUCTEM Ta MPAKTHUK:
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1. Opranizamiitai 6ap’epu, TOB’s13aHI 31 CTPYKTYPOIO, KYIETYPOIO
Ta YIpaBIiHCHKUMH MPaKTHKaMU opranizartii [19]:

— lepapxi4Ha CTpPyKTypa, IO OOMEXye€ TOPHU3OHTAILHUN OOMiH
3HAaHHSMU;

—  KOpIIOpaTHBHA KYJbTypa, IO HE CIpHUsie OOMiHy 3HAHHAMH a00
nepeadavae CaHKIIII 3a TIOMITKH;

—  BIICYTHICTh MATPUMKH 3 OOKY BHII[OTO KEPIBHHUIITBA;

— i307pOBaHE MUCIIEHHS Ta KOHKYPEHIis MK MiIpO3AiIaMu;

— HEJIOCTaTHICTh Yacy Ta PeCypcCiB IS YIIPaBIiHHS 3HAHHIMU.

2. InapmeimyanpHi Oap’epw, MOB’s13aHI 3 TICUXOJIOTIYHIUMHE Ta TTOBE-
JIHKOBUMH acriekTamu [ 14]:

— TO0OIBaHHS BTpaTH BIagu abO CTAaTycy BHACTINOK OOMiHY
3HAaHHSMU;

— HEeJoBipa JI0 HaMipiB 200 KOMIIETEHTHOCTI KOJIET;

— HEIOCTaTHS MOTHBAIS IS JOKYMEHTYBaHHS Ta MOIIUPEHHS
3HaHB;

— CTpaxX KpUTHKHU a00 HEKOPEKTHOTO BUKOPHCTAHHS 3HAHb;

— CHHJIPOM «HE TYT BUHAWJIEHO» — OIIp 3HAHHSM, [0 HAJXOIATh
13 30BHINTHIX JPKEPET.

3. TexHomoriuHi 0ap’epu, 10 BKIOYAIOTH MPOOIIEMH, TOB’s3aHi
3 iH(opManiitHIMH cucTeMaMu Ta iH(pacTpyKTypoto [6]:

—  HEBIAIOBIOHICTH TEXHOJOTIYHUX pinieHs norpedam
KOPUCTYBaYiB;

—  CKJIAJHICTh CUCTEM YTPAaBIiHHS 3HAHHSIMHU;

— HH3bKa CYMICHICTb Pi3HUX iH(OPMAIIITHUX CHCTEM;

— mpoOieMu 3 6e3MeKOr0 Ta KOH(IACSHIIIHHICTIO TaHUX;

—  BIJICYTHICTH CTaHIIAPTIB i TAKCOHOMIM Ui OpTaHi3ailii 3HaHb.

4. TlporuecHi 6ap’epu, MOB’s3aHi 3 METOIOJIOTIEIO Ta MPOIIETypaMHu
yIpaBJIiHHS 3HaHHAMU [16]:

— BiAcyTHIiCTH (hopMalTi30BaHUX MPOIECIB U CTBOPEHHS, 30epe-
JKEHHSI Ta TIONTUPEHHS 3HAHb;

— HEIOCTaTHS IHTerpaiis YHpaBliHHS 3HAHHAMH 3 OCHOBHHUMH
Oi3Hec-Tporecamu;

— CKJIAJHICTh BUMIpPIOBAHHS Ta OIIHKM HEMaTepialbHUX aKTHBIB,

—  BIICYyTHICTh Me€XaHi3MiB 3BOPOTHOTO 3B’SI3Ky Ta MOKPAIIECHHS;
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—  TIpoOJIeMH 3 KOHTEKCTYaJi3aIliero Ta aJanTaIli€ro 3HaHb.

Po3ymiHHSI 3a3Ha4YEHMX MEPEIIKOJ] € BAKIMBUM JUII PO3POOKH
e(DeKTUBHUX CTpATETii yIpaBIiHHSA 3HAHHIMH Ha OCHOBI MUQPOBi3allii
BiJIMTOBITHOTO TIPOIIECY.

Oco0iaMBHM  BUKJIMKOM 3QJIMIIAETHCSA  (opMatizamis HESIBHUX
3HaHb. Y I[bOMY KOHTEKCTI iHTerpallisi ynpasIiHHs 3HAHHSME 3 Oi3Hec-
MporecaMy OpraHi3alii IocTae sSK ONWH 13 KIIOUOBUX IIiXOIIB
[0 TIONoNIaHHs 3a3HaueHuX Oap’epiB. Came MoenroBaHHS Oi3Hec-
MPOILIECIB HAJIAa€ MOMJIMBICTh BUSBUTH, 33JI0KyMEHTYBAaTH Ta IHTETPY-
BaTH 3HAHHs B IMOBCSKICHHY JiSUIBHICTH OpraHizailii, 3a0e3rneuyrduu
TXHE paKTHYHE 3aCTOCYBaHHS Ta MOCTIHHE OHOBJICHHSI.

Bi3Hec-nporiec BU3HAYAETHCS K TOCIIIOBHICTh CTPYKTYpPOBAHUX,
B3a€EMOIIOB’sI3aHUX Jiii a00 3aBJaHb, CIPSIMOBAHUX Ha JIOCSATHEHHS
KOHKpeTHOT Oi3Hec-1iimi. BignosigHo m0 aediHilii, 3ampornoHOBaHOT
y mparti [13], «bi3HEc-Tiporiec € CYKyIHICTIO B3aEMOIIOB’SI3aHUX NIl UM
oriepalliii, o CrpsMOBaHi Ha CTBOPEHHS JIOIaTKOBOI BApTOCTIi, HEOOXi -
HOT JIJIS CTIOXKHMBAYay,

BizHec-mporecu XapaKTepu3ylThCs HHU3KOK BJIACTHBOCTEH, IO
BiAPI3HAIOTH I1X BiA IHIIUX AacTHEKTIB OpraHi3aIifHoOi MisSITLHOCTI.
BoHu MaroTh 4iTKO BU3HAuUCHI MEXi, BXOmuW Ta Buxoau. Ilporecu
MONUISIOTECS HAa KPOKM abo0 MiaIpolecH, BUKOHAHHS SKUX MOXKE
OyTH MOCHiA0BHMM abo mapaneibHuM. KokeH mpoiiec mMae BiIoOBi-
JaJIbHY 0co0y, sika 3a0e3redye Horo BUKOHAHHS Ta BJOCKOHAJICHHS.
Iporecu cnpsMOBaHI Ha JOCSATHEHHS KOHKPETHUX PE3yJbTaTiB, SKi
MiJJJA0ThCS BUMIPIOBAHHIO 33 JOIOMOTOK KIIFOYOBHX TOKa3HUKIB
eexTuBHOCTI [2].

MonentoBaHHsT Oi3HEC-TIPOIIECIB € MisUTBHICTIO, CIPSIMOBAHOIO Ha
OIHC, aHANI3 Ta MPOEKTYBAaHHS MPOIIECIB OPTaHi3alii 3 METO iIXHBOTO
MOKpaIlleHHs, aBTOMaTU3allil, cTanaapTu3anii 41 Tpancopmarii. Bono
3a0e3rieuye BidyajbHE MPEACTABICHHS ISUIBHOCTI OpraHi3ailii, BUsB-
JISI€ TIOTEHITIHHI MPOOIEeMHU Ta MOXIIMBOCTI JUIS ONTUMI3allii. B eBosro-
1ii MeToIoJIOTiT MOIEIOBaHHS Oi3HEC-TIPOIIECiB OYI0 PO3pPOOIEHO P
IiIXO/IB Ta HOTAIlil, KOXKHA 3 IKMX MA€ CBOI IMepeBaru Ta 0OMEXeHHSI.
Haii0inpm mommpeHi 3 HUX TpeacTaBieHi y Taod. 1.
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KoskeH 3 pO3DISHYTHX ITIXOMIB IO MOZICITIOBAHHS Oi3HEC-TIPOIIECiB
XapaKTePHU3y€EThCsl BIACHUMH TIepeBaraMu Ta OOMEKCHHSIMH, a BUOIp
KOHKpETHOI HOTawii 1eTepMiHy€eThCs Cennikolo opranizauii, iIsIMu
MOJICTIIOBaHHS Ta HASIBHUM 1HCTPYMEHTapieM. Y KOHTEKCTI YIpaBIiHHS
3HaHHAMH OCOOJMBOI 3HAYYIMIOCTI HAOyBalOTh HOTarii, mo 3abe3rme-
YYIOTh BiJOOpaKEHHs HE JIMIIE TOCIIIOBHOCTI omepartii, ane i apre-
(bakTiB 3HAHb, KOMIICTCHII BUKOHABI[IB, IHTEPAKIIIH MK y4aCHUKAMHU
MpoIiecy Ta KOHTEKCTY MPUUHSTTS PillIeHb.

Jist  mpakTHgHOT IMITTIEMEHTAIlli MOJETIOBaHHS Oi3HEeC-TpoIle-
CiB 3aCTOCOBYIOThCS CIIEIliai30BaHi MpPOrpaMHi 3aco0H, IO HAJIAIOTh
MOXIIUBICTb CTBOPIOBATH, aHATi3yBaTh Ta ONTHMIi3yBaTH MOJAENI Mpo-
neciB. Cepen HalOLIbII MOMMPEHUX IHCTPYMEHTIB MOJCITIOBAHHS
OizHec-miporieciB  cmim BuokpemutH: 1) ARIS (Architecture of
Integrated Information Systems), mo migrpumye HoTarii EPC, BPMN,
UML; 2) Bizagi Process Modeler, sikuii miarpumye HoTaniro BPMN Ta
3a0e3reuye eKCIOpT MOJEJCH y PI3HOMAaHITHI ()OpMaTH, BKIIFOYAKOUU
Word, PDF, SharePoint; 3) IBM Blueworks Live — xmapHuii iHCTpY-
MeHT 3 miaTpumkoro Hotamii BPMN; 4) Signavio Process Manager, 110
niarpumye pizHi HoTauii BPMN, EPC; 5) Visual Paradigm, sikuii min-
Tpumye HoTauii BPMN, UML.

Ha momarok mo cmeriaiizoBaHWUX IHCTPYMEHTIB, JUISI MOJICITIOBAHHS
Oi3HeC-TIpolieciB MOke OyTH BHKOPHCTaHE IPOTpaMHE 3a0e3IeueHHs
3arajJpHOTO TpU3HAYeHHs, Take sk Microsoft Visio, Lucidchart, draw.io
TOIIO. 3a3HavyeHi iHCTPYMEHTH, SIK MPaBWJIO, MAIOTh MEHII PO3BHHE-
HAW (QYyHKITIOHAT I aHAJI3y Ta ONTHMI3allii IMPOIIECiB, MPOTE € OiIBII
JOCTYITHUMH Ta 3pYYHUMH Ha MOYATKOBUX €Tarnax MOJCIIOBAHHS.

EBomroniss TexHONOTM MopemtoBaHHS Oi3HEC-NPOLECIB  Xapak-
TEPU3YEThCS AKTUBHOK JMHAMIKOIO, & Cy4YacHI TEHJCHINI BKIIIOYA-
FOTh IHTETPAIlil0 3 TEXHOJOTISIMH INTYYHOTO IHTENEKTY, MaITHHHOTO
HABYaHHSA Ta OOPOOKHM MPUPOMHOi MOBHU. [lepCreKTHBHUM HAMPSMOM
aHa3y Ta ONTHUMI3aIlii Oi3HEC-MPOIECIB €, 30KpeMa, areHTHEe Mojie-
moBaHHs [3], mo 3abe3nedye THyYKe BpaxyBaHHs BapiaTUBHHX (ak-
TOpIiB Ta MOCIIOBAHHS ITOBEIIHKA OKPEMHX €JIEMEHTIB IPOIECHOI
cucremu. CyTHICTh areHTHOTO TiIXOIy TOJsATae y MoOyaoBi Mozenei
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Ha OCHOBI aBTOHOMHHUX areHTIB, III0 B3aEMOIIOTH MK c00010. SIK TIpH-
KJIQJW TaKUX areHTiB MOXYTh OyTH BHKOPHCTaHI areHTH, po3poOieHi
Ha OCHOBI TeHEPAaTHBHUX MOJENCH IITYYHOTO iHTEJEKTYy, TaKuX SK
ChatGPT. Lle cripusie aBroMaTH3allii aHai3y Ta ONTUMI3allii MPOLECiB,
BHSIBJICHHIO 3aKOHOMIPHOCTEH Ta B3a€MO3B’S3KiB, SKi MOXYTh OyTH
HEOYEeBUIHUMU JUIsI TIPAIiIBHUKIB 4Yepe3 HEAOCTaTHICTh JOCBiTy ado
3HAUHY CKJIQJHICTh Oi3Hec-mpolecy, a TaKOK HaJaHHIO EKCIIEPTHHX
pEeKOMeH IalliH 1110/10 IXHBOTO BIOoCKoHaneHHs [10].

TakuM 9rHOM, IHTETpAIlisi MOJIETIOBAaHHS O13HEC-TIPOIIECIB 3 TEXHO-
JIOTISIMU YIPABJTIHHS 3HAHHSIMH Ta IITYYHOTO THTEJICKTY YMOXKIUBITIOE
CTBOPEHHSI 1HTEJIEKTYaJIbHUX MOJENEH MPOLECiB, sIKi HE JIMIIE OMUCY-
F0Th TIOCIIIZIOBHICTD A1, aje i (GiKCyroTh 3HaHHS, HEOOXITHI JIJIs TXHBOT
pearizaiiii, BiqoOpaskaroTh 3aJeKHOCTI MJK PI3HIUMH €JIEeMEHTAMH TIPO-
1ECy, JOKYMEHTYIOTh KOHTEKCT MPUIHATTS pillieHb Tomo. Taki Mozemni
HaOyBalOTh CTaTyCy Ba)KJIMBOTO €JIEMEHTY KOPIOPaTHBHOI mam’sTi Ta
3a0e3neuyroTh 30epekeHHs 1 Tpancdep 3HaHb B OpraHizaiiii.

CygacHi opramizamii (QyHKIIOHYIOTH SK CKJIaJHI EKOCHCTEMH,
B SIKUX Oi3HEC-TPOLIECH BHUCTYNAIOTh HE JIMIIE IHCTPYMEHTAMH OIepa-
UifHOT ASTBHOCTI, ajie i 3HaYyIIMMHU HOCISIMU OpraHi3aliiHuX 3HaHb.
Koxken Oi3Hec-mpoliec akyMyJlO€ 0araTOpiuHUM JOCBiJ, €KCIepTH3Y
Ta yCTaJeHi MPaKTUKH, M0 (HOPMYBAIUCS MPOTATOM YChOTO KHTTE-
BOTO IUKITy oprasizaiii. O1xke, Oi3HeC-TIpoIeCH KOHIICHTPYIOTh IliHHI
3HaHHS PO MeXaHi3MH TpaHc(hopMalii BXiJHUX pECypciB y BUXIiTHI
pe3ysbTaTH 3 METOI0 CTBOPEHHs LIHHOCTI Ajs KimieHTiB. Kpim Toro,
CTPYKTypa Oi3HEC-TIPOIIEeCiB MICTUTH KOoau(iKOBaHI 3HAHHS PO ONTH-
MaJbHI NIISIXM BUKOHAHHS 3aBIaHb, TpaBUIa NPUHHATTS PIllICHb,
JIOTIKYy BUPOOHMYMX OMepalii Ta KPUTHYHI B3a€MO3aJEKHOCTI MIiX
pisHUMH (QYHKIIOHANBHUMHU MiApo3aiiaMu. Y Takui crnoci0, 0i3-
HEC-TIPOIIECH SBJISIOTH COOOI0 AMHAMIYHI CXOBHIIA 3HAHB, 1¢ (popma-
J30BaHi TPOIEypy Ta 3HAHHA IHTETPYIOTHCS 3 HESBHHUM JIOCBiJOM
ixHiX BUKOHABIIIB. L[ 0coOIMBiCTh BU3HAYa€E Oi3HEC-TIPOLIECH SIK OTITH-
MaJIbHI 00’€KTH AJISi CHCTEMHOTO YNIPABIIHHS 3HAHHSMH, OCKUIBKH
BOHH BiJOOpaKalOTh HE JIUIIE TEOPSTHUHE PO3YMIHHS MisUTBHOCTI, ajie
W TIpaKTUYHI ACTIEKTH ii 3/[iHCHEHHS.

190



_ PO3AIN 2.
LIM®POBA TPAHCOOPMALISI OPTAHIZALLIV B YKPATHI

MonentoBaHHsT 0i3HEC-TIPOIIECIB BiIKPUBAE YHIKAIbHI MOMKIHBOCTI
st imeHTrdikarmii Ta dikcarii KpUTHYHO BKIUBUX 3HAHB OpraHiza-
mii. 3aBASKA JeTaThbHOMY aHaIi3y CKIAIOBHX IPOIECY CTA€ MOKIH-
BHM BU3HAYEHHS 3HAHB, III0 BUKOPHUCTOBYIOThCS Ha KOXKHOMY €Tarli, Ta
IXHBOI MIHHOCTI JJIS 3aTIBHOTO PE3ybTary. Y MpoIeci MOIeTIOBaHHS
Oi3Hec-aHANITUKA TOKyMEHTYIOTh HE JIUINE ITOCTITOBHICTH MiH, ame
1 KOHTEKCT IXHBOTO BHKOHAHHS, IO CIPHUSE BUSABICHHIO HedopMmaTi-
30BaHUX 3HaHb, SKI YaCTO 3AJIMIIAIOTHCA HESIBHUMH B TIOBCAKICHHIN
nistmsHOCTI [20]. OcoONMMBO MIHHUM € aHai3 TOUYOK MPUHHATTS PIlICHb
y TIpolecax, OCKUIbKHA caMe B ITUX TOYKaX KOHIEHTPYIOThCS €KCIIePTHI
3HAHHS, 1110 BIUTUBAIOTH HA KIHIIEBUH pe3yJbTaT.

OTxe, IPOIIECHI MO 3a0€3MEeUYIOTh CTPYKTYPOBaHy OCHOBY IS
Tpancdopmarlii HEIBHUX 3HaHb Yy (opMalti3oBaHi aKTUBU OpraHiza-
i, YMOKJTUBTIOIOUH (DiKCAIlI0 HE JIUIIE OYEBUIHUX AITOPUTMIB iH,
aje ¥ HEeSBHOTO KOHTEKCTY iXHhOTO BHKOHaHHA. Po3poOneHa mopmens
Oi3Hec-TIporiecy 3 BUKOPHUCTAHHSIM PO3IIAPEHUX HOTAIlif MOJIEIIOo-
BaHHs, Takux K BPMN 2.0 3 momaTKOBHMH CEMaHTHIHUMH IIapaMH
y ¢opmi aHOTaIli#, IO TOTIOBHIOIOTH Jiarpamy MpOIECy ACTATbHUMH
ommicamMu crienupigHUX CIIeHapiiB Ta HETUTIOBUX CHUTYaIlil, 3a0e3medye
30epeKeHHs] BaKJIMBOTO KOHTEKCTY, SIKWH BTPAv4aeThCs TPU CITPOIIIE-
HOMY ommci mporenayp. Takum umHOM, 3actocyBaHHSI BPMN 2.0 mis
MOJICTIOBaHHsI pOoOOUMX I1HCTPYKIIA He Jnmie ¢GopMaiizye IMpoIecH,
aje i 3abesreuye mepenaady 3HaHb, 3MEHIITYE 3aJSKHICTh BiJl OKPEMHX
TIPaIliBHUKIB Ta IMOKPAIIy€e€ HaBYaHHS HOBOTO MEPCOHANY, IO CBIIYHUTH
PO 3HAYHUH IMOTEHITIa] MPOIIECHUX MOIENeH sIK iHCTpyMEHTIB (ikca-
mii Ta mepenavyi KPUTHIHAX 3HAHb.

BpaxoBytoun BuIie3a3zHaueHe, MOXKHA KOHCTATyBaTH, IO MPOIECHE
CepemoBHUIle KOMITaHIi Ta CEepefOBWINE OpraHi3amifHUX 3HaHbL (Op-
MYIOTh CKIIAHy CHCTEMY B3a€MO3B’SI3KiB, J¢ 3MiHH B OIHOMY JOMCHI
HEMHHYYE 3yMOBITIOIOTH 3MiHH B iHIIOMY. bi3Hec-TIpoliecn BU3HAYAIOTh
KOHTEKCT CTBOPEHHS, BUKOPHUCTAHHA Ta OHOBJICHHS OpTaHi3alliifHuX
3HaHb, TOMI K CUCTEMa YIPABIIHHS 3HAHHAMH 3a0€31euye iHTEIEKTY-
aJBHI pecypcH M1 ONITUMI3aIlii Ta TpaHcpopMarllii caMuX MPoOIIECiB.

Y CcydJacHHX OpTraHi3allisixX CIIOCTEPIraeThCs ITUKIITHA B3aEMOISL
MDK TIpOIleCaMH Ta 3HaHHSMHU. YIOCKOHAJCHHS IIPOIECIB TeHepye
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HOBI 3HAHHS, SKi, CBOECIO YEPrO0, CTAIOTh MIATPYHTSIM ISl HACTYTI-
HUX iTepariil mpomecHuX 3MiH. Taka HOUKIIYHICTE (DOPMYE TMOTYXK-
HUU MeXaHi3M OpraHi3alliiHOTO HaBYaHHS, 110 3a0e3redye MoCTilHe
MiJBUIECHHS €()EeKTUBHOCTI, aJalTUBHOCTI Ta KOHKYPEHTO3JAaTHOCTI
opranizariii (puc. 1).

Ipouecue Cepenosuuie

cepenoBuiLe opraHizauiiiHux
__________ BN~ ~ _ 3HaHb
CTBOPCHHS 3HAaHb [N~

Bisuec-nponecu

Mogneni npouecis

Onrumizartis
MpOIECiB

(dopmaizaris 3HaHb

JITT
opramnizaniiinoro
HaBYaHHA

MeHeDKMEHT
3HaHb

YAOCKOHAJICHHS
IIpoueciB
B pon L

[ TTinBuIEeHHS e(peKTHBHOCTI ]

[ AjanTuBHICTb OpraHizarii ]
KonkypeHnTHi
nepesaru

Puc. 1. MexaHni3M opraHizariiifHOro HaB4aHH:

Hocepeno: cpopmosano asmopamu

VYemimHa iHTErpaiis MEHEKMEHTY 3HaHb Ta MOJACTIOBaHHS 0i3-
HEC-TIPOIIECiB BUMarae 3aCcTOCYBaHHS CHCTEMHOTO MiJXOy, IO OXOII-
JIFO€ TEXHOJIOTIYHI, OpraHi3amiifHi Ta KyJbTYpPHI acTeKTH (PYHKIIIOHY-
BaHHS mignpuemcta. OpraHizaiii, Mo po3MIsAAaTh BIACHI MPOIECH
Kpi3b MpHU3MYy 3HaHb, OTPUMYIOTh 3HA4YHI KOHKYPEHTHI IepeBar,
3yMOBJICHI €()EKTUBHIIIMM BUKOPHUCTAHHSM IHTEJEKTYyaJbHOTO Kalli-
Taly Ta MPUCKOPEHHSM IIUKIIIB OpPTaHi3aIlifHOro HaBIaHHS.

IaTerpanis 3HaHb y Mofeni Oi3HEC-TPOIIECIB SBISIE COOOI0 CTPYK-
TYypOBaHy METOAOJIOTIIO, CIPSAMOBAaHYy Ha CHUCTEMAaTW4HE BHSIBIICHHS,
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JIOKYMEHTYBaHHS Ta 3aCTOCYBaHHS OpTaHi3allifHUX 3HAHb Y KOHTEKCTI
Oi3Hec-miporieciB. JlaHuii mporec HIMIIOETCS I€TaThHOIO 1IeHTH(IKa-
LI€X0 IHTEJICKTyaJIbHUX aKTWBIB, BKJIFOUAIOYM SIBHI Ta HESBHI 3HAHHS,
0 MalTh KPUTHYHE 3HAYCHHS JIJII BHKOHAHHS OI3HEC-TIPOIIECIB.
Hactymaum etanoMm € kimacudikarlis BUSIBIICHHX 3HAHD 3a iXHIM THIIOM,
MPU3HAYCHHSAM Ta 3HAYYIMICTIO JUII KOHKPETHUX MPOIIECiB, 110 3a0e3-
nedye (OpMyBaHHS YITKOI TAKCOHOMIl 3HAHb, SKa MOJETIIYE iXHIO
MOJANBINy 1HTErpamito B Mozeni Oi3Hec-npornecis. [licns erany kinacu-
(hixartii po3poOIAIOTECS MEXaHI3MH IHKOPIIOPYBAHHS 3HAHB y MPOIIECHI
MOJIeNi, IO Tepeadadyae CTBOPEHHS CIICIiali30BaHUX HOTAIll Ta ere-
MEHTIB, 5IKi Bi10OpaXKaroTh IOTOKH 3HAHb Ta TOUKW IPUHHATTS PilLICHb.

BaxjMBUM KOMIIOHEHTOM IPOLECY IHTETpallii € TaKOX BU3HAUCHHS
ponell Ta BIAMOBITAIBHOCTI B KOHTEKCTI YNPAaBIiHHS 3HAHHSIMH, IO
nependavyae MpU3HAYSHHS KOHKPETHHX OCi0 abo Trpym, BiAOBigaib-
HUX 32 CTBOPEHHS, BAJIIJAIII0 Ta aKTyali3allilo 3HaHb Y BIAMOBIIHUX
cerMeHrax Oi3Hec-mporieciB. 3aBepUIalibHUN eTan iHTerpaii BKIIO-
Jae BIPOBADKEHHS MEXaHI3MIB BHUMIPIOBAHHS Ta OINIHKHA €(EKTHB-
HOCTI 3aCTOCYBaHHS 3HaHb Y Oi3HEC-TIpoIecax, Mo J03BOJISIE KITbKICHO
BH3HAYMTU BHECOK 3HAaHb Y JIOCSATHEHHS CTPATETIYHUX IIJICH opraHiza-
il Ta ONTHMI3yBaTH NPOLECH YIPABIiHHS 3HAHHSIMU Ha OCHOBI OTpHU-
MaHHX Pe3YJIETaTIB.

B ymoBax nortouHoi (a3 akTUBHOI IHQpOoBi3allii AisIbHOCTI Opra-
Hi3alii MPaKTHYHOK peaji3allielo 3a3Ha4eHOl iHTerpaiii MmoCTarTh
IHTEJIeKTyaJIbHI CUCTEMH YIpaBJiHHs Oi3Hec-miporiecamu (IBPMS), 1o
MTOETHYIOTh TPAIUIliHI IHCTPYMEHTH MOJEITIOBAHHS 3 TEXHOJOTISIMH
YIpaBIiHHS 3HAHHSAMH, (DOPMYIOUH YHI(pIKOBaHUH MPOCTIp I KOia-
Ooparii Ta 0OMiHY €KCIIEPTH3010.

Ha cyuacHoMy erami akTHBHOTO PO3BHUTKY mepeOyBae MpoIeCHUI
MaitHiar (Process Mining) — MeTOONOTIs, IO IHTETPY€E aHai3 JTaHHX
3 YIpaBIiHHAM Oi3HEC-TIPOLIECAMHU. 1i METO0 € AOCIiIKEHHs, Bi3yaii-
3allis, YJAOCKOHAJCHHS Ta ONTUMI3allisl OI3HEC-NPONECiB NUIIXOM
aHamizy 1M(poOBUX CIIIB, IO T'eHEPYIOThCS iH(OPMALIHHUMHU CHC-
TeMaMH OpTaHi3aIliii y mporeci iXHpoi misutbHOCTI. [Iporpamui mpo-
JYKTH, IO peali3yroTh 1aHy METOJIMKY, 31 CHIOIOTh BUIYYCHHS JTAaHUX
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3 )KypHAaJIIB IO, sIKi 30epiraroThcs B TakuX cuctemax, sk ERP, CRM
Ta IHIIUX KOPHOPaTHBHUX IUIaTdopMax, i Ha iXHIf OCHOBI TEHEPYIOThH
rpadigai Momeni 6i3HeC-TIPOIeCiB, MO BiAOOPaKarOTh (haKTUIHE BUKO-
HaHHJ oreparliid. Pe3ynsratom € aBromatnzoBane GopMyBaHHS MOACII
«IK €» («As-Is»), sika 3abe3medye 9iTKe PO3yMIHHS TOTOYHOTO CTaHY
0i3HEC-TIPOTIECIB Ta CIYTYE BIAMPABHOIO TOYKOIO IS iXHBOTO PEiHIKH-
HIPUHTY TIUIIXOM iAeHTH(IKAIli cTa0KUX Ta By3bKHX MICIIb.

VY Bumazkax CKJIaJHUX Ta KOMIUIEKCHUX MPOIECIB JTAHUX JKYPHAIIIB
mmofiit Moke OyTH HEIOCTAaTHRO IS (DOPMYBAaHHS TTOBHOIIIHHOT MOJIEITI
«IK €». BUTBIITICTh TIPOTpaMHMX MPOAYKTIB MPOIIECHOTO MAWHIHTY Haja-
FOTh MOMJIMBICTH JTOJATKOBOTO BHJIYUCHHS iH(OpMAIi Mpo TmporecH
3 pi3HHUX 0a3 JaHWX, a TAKOXK 1 PYYHOTO BBEIACHHS HAa OCHOBI TamiepoBOi
JIOKYMEHTAII{, TI0 po3mmpioe cepy 3aCTOCYBaHHS JAHOT METOIUKH HE
JuTre I U POBUX MiANPHUEMCTB, aje i I opraHisalliii, mo mnepeoy-
BaloTh Ha eTari nudpoBoi Tpanchopmarii CBO€ET JisSUTEHOCTI.

[TomampmuM KpoKOM TIiCas TOOYTOBH MOMEII IPOMECY «SIK €»
€ CTBOpPEHHA i1 IU(POBOi KOMii Ta MPOBENCHHS CIICHAPHOTO AaHAII3Y
«ro sxmo» («What-ify). ¥ pesymerari aHAMITHK PO3po0Ise ACKiTbKa
aTbTepHATHUBHUX BapiaHTIB CTPYKTYpH Oi3HEC-TIPOIeCy Ta aBTOMa-
THYHO OTPUMYE OIIIHKM TIOKa3HWKIB I1XHBOI €(EKTUBHOCTI, Iepe-
JK SKUX BapifOETHCS 3aJIEKHO BiJ BHUKOPHCTOBYBAHOTO IIPOTpaM-
HOTO 3abe3meueHHs. 3TigHO 3 JAaHWMH, MPEICTaBICHUMH B TaOm. 2,
OCHOBHHMMH ITOKa3HUKAMH €:

1) TpuBamicTe MpoOIECy: BUMIPIOE 3araJdbHUH dYac, HEOOXiTHMI
JUTSL 3aBEPIICHHS MPOIIECy BiJl TOYATKy 10 KiHIS — JIO3BOJISIE BUSBUTH
BY3bKi MICITS Ta 3aTPUMKH, SIKi MOXKYTh YITOBITEHIOBATH TIPOIIEC;

2) 4YacToTa BHUKOHAHHS: IOKAa3ye€, SIK YaCTO BUKOHYETHCS KOXKEH
eTarl Mporecy — J03BOJSE BU3HAYUTH HAWOIBIT 1 HAWMEHII TTOIITHPEHi
NUISIXU TPOLECY;

3) BapiaTUBHICTH TMPOIECY: BHUMIPIOE PI3HOMAHITHICTh MUIAXIB,
SKHMH MOXKE UTH Mpoliec — JO3BOJISIE BUSBUTH BiJXWJICHHS BiJ CTaH-
MApTHHUX TIPOIIEAYP 1 HEBIAOBIAHOCTI;

4) BYy3bKi MICII: BU3HAYA€E €TAIM TPOIECY, SKI BUKIUKAIOTh Hal-
ORI 3aTPUMKH — JOTIOMAara€ 30CEPeIuTH 3yCHIIS Ha ONTHMi3allii
HaNOUTBIIT TPOOIEMHHX 00JIACTel;
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5) BapTICTh IPOIIECY: OMIHIOE BAPTICTh KOXKHOTO €TaITy MPOIIECy Ta
3arajbHy BapTiCTh MPOLECY — JO3BOJISIE BUSBUTU MOMIIUBOCTI ISl CKO-
POYEHHS BUTPAT;

6) BiJIIIOBIIHICTh: BUMIPIOE, HACKIIBKY TIPOIIEC BIAMOBIAAE 3aJaHIM
MpaBWiIaM i cTaHaapTaM — JornoMarae 3a0e3NeuuTH AOTPUMAaHHS HOp-
MaTHBHHUX BUMOT 1 BHYTPILIHIX MOJITHK;

7) e]eKTUBHICTb: TOKa3y€e HACKUIbKH €(EKTHBHO BUKOPHCTOBY-
I0TBCSI PECYpCH i Yyac BUKOHAHHS MPOLECY — J03BOJISIE BUSBUTH €
Hee(eKTUBHO BUKOPUCTOBYIOTHCS PECYPCH.

3acTOCOBYIOUM 3a3HAYeHI METPHUKH, OpraHizamii OTpHUMYIOTh MOX-
JUBICTh TIMOOKOTO aHasli3y BIAacHHX Oi3HEC-POLECiB, BHSBICHHS
MOTEHUIHHUX HANpsSIMiB Ul BAOCKOHAJICHHS Ta MPHUHATTS OOIPYHTO-
BaHMX YNPABIIHCHKUX PIlI€Hb 100 IXHBOI ONTHMi3aLlii.

Crig migkpecnuTH, MO0 TPOrpaMHi pillleHHS, SIKi peani3yloTh METo-
noinorito Process Mining, 30cepemkeHi Ha aHami3l pPeTPOCIEKTUBHHX
JaHUX MPO BKE BUKOHAHI MpOLECH, TOOTO Ha MOOYAOBI MOAET «SK €.
ABTOMaTH30BaHEe CTBOPEHHS Mozeli «sik mae OyTi» («To-Bey) € cxnan-
HUM 3aBJAHHSM 3 OIVISTy Ha HU3KY KIIFOYOBHX (DakTopiB:

—  BIACYTHICTb CTPATEriyHOTO KOHTEKCTY: MporpaMHe 3a0e3neueHHs
Process Mining onepye *ypHajlamy MOAiH, 0 GIKCYIOTh (akTHUHI Aii,
asie He BOJIOJI€ IHTETPOBAaHUM PO3YMIHHSIM CTpaTeriuHMX IiJied opraHi-

— TBOPYMI Ta yNpaBIiHCHKHI aCHEKTH: PO3POOKa MOJIEI «IK Ma€e
OyTu» 4YacTo mepeadayae 3aCTOCYBaHHS TBOPYMX IiAXOJIB, BIPOBA-
JOKEHHS IHHOBAIlil Ta 31MCHEHHS YIPaBIiHCHKUX CY/KCHb, 110 TIOTPE-
Oye Oe3mocepenHbOi yyacTi JIIOAWHHM, OCKUIBKM NporpamHe 3ade3-
MEeYeHHsI HE 3[aTHe aBTOHOMHO Ie€HepyBaTH HOBI iJiei abo oLiHIOBaTH
iXHIO cTpaTeriyny LiHHICTB;

— HEeOoOXimHICTH JIIOACBHKOI iHTepmperauii: aHami3 aaHux Process
Mining Mo)ke BHSBISITH aHOMAii, BIAXWJICHHS Ta Hee(EeKTUBHOCTI,
MpoTe iHTEpHIpeTalis OTPUMAaHHUX PE3YJbTaTiB Ta MPUHHSTTS pilleHb
LIOI0 ONTUMANIbHOI KOHGirypamii MaiilOyTHHOrO MpoLEeCcy BHUMaraioTh
EKCIIepPTHOTO PO3YMiHHS Ta IOCBimy aHamituka. [IporpamHi 3acoOu
MOXYTh HaJgaBaTH iH(opmalito, ajse He MOXYTb aBTOMaTHYHO BH3HA-
yaTH OakaHi Ta 3MIHCHEHH] 3MIHU;
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— nuHamika Oi3Hec-cepenoBHINa: Oi3HEC-CePEIOBUIIE XapaKTePH-
3y€ThCS TIOCTIHHUMH 3MiHAMU, BKJIIOYAIOYH MOSBY HOBHUX TEXHOJOTIH,
TpaHc(hOpMaLil0 PUHKOBUX YMOB Ta OHOBJIEHHS HOPMAaTMBHHX BUMOT.
Mopnenb «sik Mae OyTi» MOBHHHA BPaxOBYBaTH IIi JWHAMIYHI aCTEeKTH,
10 3YMOBITIOE HEOOX1THICTH 11 peryIsIPHOTO OHOBJICHHS Ta aIamnTaIlii.

OTxe, mporpamHi poxykT Process Mining € MoTy>XKHUM iHCTpYMEH-
TapieM Ay aHaJli3y iCHYIOUHMX TIPOIIECIB, IPOTE BOHM HE MOXKYTh 3aMIHUTH
IHTEJIeKTyalbHy JISUIbHICTD JIIOMMHKU Ta CTpaTeridyHe MECICHHS MPU PO3-
poO11i MaiOyTHIX TportecHNX Momerneil. Came aHaTITHK 3NATHHH OIIHUTH
aNbTepPHATHBHI BapiaHTH MPOIECIB, OTPUMaHI B Pe3ylbTari CIIEHAPHOTO
aHanizy, Ta copMyBaTH MOZEIB «IK Mae OyTh».

Jns  oOrpyHTYyBaHHsSI ONTHMAJBHOTO BapiaHTy Oi3HEC-mporecy
aHaJITUKY IOIUThbHO 3actocyBatn Mmetonq DEA (Data Envelopment
Analysis) [21] y moenHaHHi 3i cueHapHUM aHamizom «What-if», 1o
MPOMOHYETHCS TporpaMHUMU 3acobamu Process Mining. Ha mouarko-
BoMy etari Process Mining 1o3Bosisie reHepyBaTH pi3Hi ciieHapii Mojiu-
¢ikamii 6i3HEC-TIPOIIeCy, BKIIOYAOYN 3MIiHY IOCIIOBHOCTI €TariB,
BUJTYYeHHS 200 J0/IaBaHHS JIil, epepo3IoIil PecypciB Y aBTOMATH-
3alil0 OKpeMHUX omepauiid. ¥ mpoueci CieHapHOTO aHali3y it 00TpyH-
TyBaHHsI NIEBHUX 3MiH MOXe OyTH 3ay4eHO MITy4YHHH iHTenekT. IIpo-
rpamMHe 3a0e3NeueHHs 3IIHCHIOE MOJETIOBAHHS ITUX 3MiH Ta TEHEPYE
BiJIMIOBI/THI TTOKa3HUKHU TPOIYKTHBHOCTI, TaKi K YaC BUKOHAHHS, Bap-
TICTh, YACTOTa TIOMMJIOK TOIO. Ha HacTymHOMY eTari 3acTOCOBY€ETHCS
meton DEA, sikuii € HemapaMeTpUYHHUM METOJIOM OI[IHKH BiTHOCHOT
e(heKTUBHOCTI TPy OMHOPIAHUX 00’ €KTIB, Y JAHOMY KOHTEKCTI — CIIe-
HapiiB Oi3HEC-TIPOIIECY, 3 ypaXyBaHHAM MHOXUHHHX BX1JHUX Ta BUXIiJI-
HUX TMapaMeTpiB. BXigHi mapameTpu MOXYTb BKJIIOYAaTH PECYpCH, 4dac,
BapTICTh, @ BUXiJHI — 00CAT BUPOOHHIITBA, SIKICTh, PiBEHb 3a/I0BOJICHO-
cti kmienTiB. DEA Bu3Hauae eheKTHBHY MEXKY, IO BimoOpakae Haii-
Kpallli IPaKTHKU Cepell pO3MISTHYTHX cleHapiiB. CueHapii, mo 3Haxo-
JIATHCS Ha 1[I MEXi, BBAXKAIOTHCS e(DeKTUBHUMM, a Ti, IO PO3TAIIOBaHI
Hwxkue, — HeepekruBauMu. Kpim toro, DEA Hanae indopmariiro miomo
MOXKJTUBUX 3MiH Hee(DEKTHUBHUX CIICHApPIiB IS IiIBHUINEHHS IXHHOI
MPOAYKTUBHOCTI Ta JTOCSATHEHHS epeKTHUBHOI Mexi. ba3oBuii BapiaHT
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meromy [12] mepembadae, Ha OCHOBiI (HhOpMasi30BaHOTO IIPEICTAaB-
JICHHSI CUCTeMH Oi3Hec-Tpornecy (puc. 2) Ta BiINOBIJHOTO 3MiCTOBHOTO
BHOOPY BXIJIHUX 1 BHXIJHHMX TapaMeTpiB, MPEACTAaBICHHS CTPYKTYpH
KOMIUIEKCHOTO TOKa3HHKa €(EeKTUBHOCTI SK BIIHOIICHHS 3Ba)KEHOTO

aJUTUBHOTO HAOOpYy BUXITHUX Xapakrepuctuk Vi (i = 1, 2, ..., k) 1o
BIJIMTOBITHOTO HAOOPY BXiTHUX mapaMeTpiB Xs (s = 1, 2, ..., m).

& Xi Yi &

g —> — 2

5 2 X2 Cucrema )¢ & 2

C g - . ————> & ¢

= a 6i3Hec-mpolecy : = &

g E HiAIpHEMCTBA ) g =5

= Xn Yk %

m —_— —_— > 5

Puc. 2. ®opmamizoBaHe mpencTaBIeHAS MOIEI OI[iHIOBAaHHS MOPIBHITEHOL
edexTuBHOCTI Oi3HEc-TIporecy 3a MmeTomoM DEA

Loicepeno: cpopmosarno asmopamu

3a nHagBHOCcTi iH(dopmanii mpo oOcsar pecypciB N Ta BHIyCK
nponykii O Ansg KOKHOTO 3 L anbTepHAaTHBHUX BapiaHTIB Oi3Hec-
npouecy, Ui JaHi AJis j-ro 0i3Hec-Ipolecy penpe3eHTYIOThCSI BEKTOP-
CTOBIIIIEM X, IO BigoOparkae BiAMOBIAHUIN HAOIp BXITHUX MapaMeT-
piB (s =1, 2, ..., m), Ta ¥ — alMTUBHUM HaOOPOM BUXIJIHUX Xapak-
TepucTuK (i = I, 2, ..., k). Jlani qig Bcix L Oi3Hec-TIpoleciB mpe-
CTaBJICHI Yy MaTpHIBIX po3MipHOCTI NXL (MaTpuis BXomiB X) Ta
OxL (Matpuus BUxoniB Y).

J1sT  KOKHOTO ambTepHATHBHOTO j-TO BapiaHTy Oi3HEC-TIpoIecy
3 MHOKMHH L HEOOXiHO BU3HAYUTHU Mipy CIiBBiTHOMICHHS CYKYITHOTO
BUIIYCKYy JO CYKYIHOTO OOCATY BHKOPUCTaHHUX PECYPCiB, L0 MOXE
OyTH BUpakeHO Y GpopMi KoedinieHTa epekTuBHOCTI ER):

k m
ERj = z;uiYij ZV&ij , (1)
i=1 s=1
Jle u; — TIO3UTHBHI BaroBi koedimieHTH (BEKTOp po3MipHOCTI 0% 1),
0 BiAOOpakaroTh BiTHOCHWH BHECOK KOKHOI BHXIIHOI XapaKTepH-
CTHKH Yi; y cyMapHHH KoedilieHT epekTuBHOCTI ER), a Vs — BaroBi Koe-
(bilieHTH BXIIHUX BEIMYHMH XS; (BEKTOp po3MipHOCTI NX ).
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VYci BaroBi KoeiIieHTH MaroTh TaKy PO3MIPHICTh, IO JI03BO-
JIsi€ TIEPETBOPUTH KOXKEH BXIJHWN 1 BUXITHUHN mapamerp y 0e3po3-
MIpHUH 4YHCIOBHH BHUIVISA. SIK TpaBUIO, MOKA3HUKHA e(EeKTUBHOCTI
OizHec-niporiecy ER; nepedyBaroTh y Mexax Big 0 10 1, mo 000B’s13-
KOBO BPAaXOBYETHCS Tl Yac BU3HAYCHHSI BIIIOBITHUX BaroBux Koedi-
MiEHTIB. Y KIACHYHOMY IIiJIXOJi IO 3a/adi OI[IHIOBAHHS JUIS iJI€HTH-
¢ikanii HaiOinbm e(eKTUBHOTO elleMeHTa HEOOXiAHO 3acTOCyBaTH
€IMHNH, yHi(ikoBaHMH HaOip BaroBUX Koe(illieHTiB 10 BCix L 00’€k-
TiB. IIpoTe 11e mopomKye MPodIeMy AOIUTBHOCTI TAKOTO MIAXOMY OO0
KOXKHOTO OKpeMoro o0’ekta. [lo-mepiiie, BCTAHOBUTH ampiopHi 3Ha-
YEeHHS BRXKJIMBOCTI BXIJHMX Ta BUXIJHHUX IapaMEeTPiB YacTO BUSBIIS-
€TBCS CKJIaJHUM 3aBiaHHsM. [lo-npyre, pi3Hi 00 €KTH MOXYTh (DYyHKIIi-
OHYBAaTH 3a PI3HAMH MOCIISIMH, YHACTIIOK YOTO iXHi BXiJIHI Ta BUXIIHI
XapaKTePUCTUKA MATUMyTh HEOJHAKOBY CKOHOMIYHY YH TEXHIYHY
3HauymicTh [21].

V mpani [7] Brepiue Oyiio BU3HaueHO MpoOieMy BUOOPY yHidiko-
BaHOTO HAOOPYy BaroBHX KOEQIII€HTIB IS TOPIBHAILHOTO OIlIHIO-
BaHHS e(exTuBHOCTI. JlOCTITHUKH OBENM OOTPYHTOBAHICTH ITiJIXOIY,
3a SIKOTO KOJKEH 00’ €KT Ma€ MpaBO CaMOCTIHHO BH3HAYATH 3HAYYIIICThH
BJIACHUX BXIJIHUX 1 BUXIJHUX TapaMeTpiB Ta BUKOPUCTOBYBATH iH/IH-
BilyaJIbHUM HaOip BaroBWX KOE(MIIIE€HTIB, IO TO3BOJISIE TIPEICTABUTH
pEe3yNbTaTH B HAUCTIPUATIUBIIIOMY CBITJII IOPIBHSHO 3 IHIIMMH 00’ €K-
TamMH. 3aMiCTh BUKOPHCTAHHS €INHOTO Ha0OPY, IPOBOIUTHCS MOCTAITHE
OIIIHIOBaHHS BCiX 00 €KTIB 3a HAOOpaMu Bar, 10 € ONTHUMAIbHUMHU JIJIS
KOYKHOTO 3 HUX OKpeMo. [Ipu mpomy utst 00’ €KTa j, M0 PO3TIBIIAETHCS
Ha MTOTOYHOMY €Talli aHajli3y, €eKTHUBHICTb MPUIHMAETHCS MaKCUMAITb-
HOIO 3aBISIKM BIAMOBITHOMY BHOOpY BaroBHX KOeQili€HTIB, 32 YMOBHU
10 e(peKTUBHICTh YCiX iHIINX 00’ €KTIB HE TIEpeBHIYE 1.

TakuM YWHOM, y 3a7adi OIIHIOBaHHS BiTHOCHOI €(EeKTUBHOCTI
aJbTEPHATUBHUX BapiaHTIB Oi3HEC-TPOIECIB MiAIPUEMCTB 3MIHHUMHU
BUCTYNAIOTh BaroBi Koe(ilieHTH U1 iXHIX BXiAHUX Ta BUXIAHUX Mapa-
MeTpiB. Po3B’s13aHHsI 1i€l 3aaui nepenoadae 3HaXOPKEHHS TAKUX 3Ha-
YeHb 4 Ta V, SAKi 3a0e3MeUyoTh MaKCUMaabHEe 3HaYeHHS KoedimieHTa
e(heKTUBHOCTI AJIst j-rO Oi3HEeC-MpoIecy 3a YMOBH, IO I TMOKa3HHUK
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HE TIEpEBUINyE OAMHUINO. BimmoBimHe mareMaTwHdHe (OPMYTIOBAHHS
3a7a4i BUTVISIA€ HACTYITHUM YHHOM:

k m
ER; =§ﬂiYy/ZVsij — max

s=1

3a 0OMediceHb :

k m @)
Yy ) 2 viX <1 onaecix j

i=1 s=1

U,V 20 Onaeciximas

dejzﬁ.

[Ticast po3B’si3aHHS Ii€T 3a/a4i Il KOXKHOTO 00’€KTa j, MU OTpH-
MaeMO sIK 3HaueHHs ER;, O XapaKTepU3ye€ MAKCUMAJIbHO MOKIUBY
MPOAYKTUBHICTh BIAMOBIAHOrO Oi3HEC-IIPOLIECY, TaK 1 BiJMOBIIHUEI
HaOip BaroBux KoeQilli€HTIB, fKi 3a0e3MedyroTh JOCSATHEHHS IIi€l
edexrtuBHOCTI. SKkmo ER; = 1, me CBiq4uTh NpO Te, IO j-TUH BapiaHT
Oi3Hec-nporecy € epeKTUBHUM BiIHOCHO 1HIIUX PO3IISTHYTHX aJbTep-
HaTB. Y pasi kK, ko ER; < 1, icHye iHIIMI BapiaHT Oi3HEC-IIPOLIECY,
10 AEMOHCTPY€E BUILY €(eKTUBHICTh, HABITH 32 YMOBH IIiJI0OPY Baro-
BHX KOe(Dilli€HTIB, CIIPIMOBAaHUX HA MaKCHMi3allito e()eKTUBHOCTI came
LIOTO BapiaHTy.

Onnak, npu BupimieHHi Mojeni (2) mocrae CKIAIHICTh, 3yMOB-
JIeHa TUM, IO MiJTboBa (YHKIIiA, BUpaKeHa Y GOpMi BiTHOIICHHS, Ma€
HECKIHUEHHY MHOXKHHY PO3B’S3KiB. [HIIMMH clioBaMH, SKIIO MEBHI u*
Ta v* 32JI0BOJIBHSIIIOTh YMOBH 33jiaui, TO 1 Oyab-aki au™ Ta av*, ne o —
JIOBiJIbHA CTajia, TAKOXK OYIyTh PO3B’sI3KaMHU.

[I{o6 cpocTUTH po3B’s3aHHS Mojaei (2), TOIIILHO IEPETBOPUTH
i y nmiHiiiHY (QopMy Ta 3aCTOCYBaTW METOJAH JIIHIHHOTO IMpOrpamy-
BaHHs. OCKUIBKH ITiJ{ YaC MaKCUMIi3allil BiJIHONICHHS 3BaXKCHHX CYM
Hac I[IKaBISATL HE aOCOJIOTHI, a BIMHOCHI 3HAYCHHS YHCEILHHKA Ta
3HAMCHHHKA, 3HAMCHHUK MOYKHA TPHUPIBHIATH 10 (PikCOBaHOI KOH-
CTaHTH, HANPUKIAN, O OAMHHII, a Jaji MaKCUMi3yBaTH OTpUMa-
HUHU YHCENbHUK. Y pe3yibTaTi TaKuxX NepeTBOpEeHb MOJenb HalOyBae
HacTymHOro BUIILAAY (3):
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k
ER; = Z],ul.Yl.j —> max
i
3a obmedicenn ;

fvsij =]
s;] (3)
i:Zl Yy _EIV‘YX § S0 o ecix j

M, vy 20 onaeciximas

0ej=rl:.

TakuM 4YHHOM, BUKOpPHCTaHHsS Mojaeni (3) Haxae MOXKIHBICTbH
BU3HAYUTH HaleQeKTUBHIMINN Oi3Hec-mpouec cepel albTepHATUBHUX
BapiaHTIB.

Mopnens (3) Bizoma sik CCR y koedinientHniit popmi, To6TO mIepia
MoJieNb aHanizy oxoruieHHs: naHux (DEA), pospoGiena YapHcom A.,
Kynepom B. Ta Poyacom E. y 1978 poui [7] Ha 0CHOBI mpuIyIIeHHS
MOCTIHOT Biggadl TexHosorii BUpoOHMITBa Bif MacmTaly (constant
returns to scale — CRS), To0T0 koiu 30UTBIIICHHST BUPOOHUYUX Pecyp-
CiB IPU3BOAMTE 10 MIPOTIOPLIHHOTO 301IbIICHHS BUITYCKY. TyT 1 HIKUE,
K 1Ie IpUiHATO B JiTepatypi, Mmoaeni DEA OynyTb HazuBarucs 3a nep-
[IMMHU JIiTepaMy TPi3BUII IXHIX TBOPLIB.

INokaszHuky edeKTHBHOCTI OnMHMIG (y HAIIOMy BHIAAKy Oi3Hec-
MPOIIECIB), MO0 SKUX TPHAMArOThCs pirreHHs (decision making unit —
DMU) Big DMU, 1o DMUj, MO)xHa OTprUMaTH, pO3B’s3aBIIH L TAKUX MOJIE-
neit. HesBaxkaroun Ha miHiiHYy (opmy mozeni (3), 3a3BH4aii po3paxoByIOTh
TMOKa3HUK €)EKTUBHOCTI Ha OCHOBI MOJIBIMHOI CIIPsDKEHOT Mojiei (4).

Mopuens (4) Binoma sk CCR, opienTOBaHa Ha BBelIeHHS popMu 000-
noHku (abo Monenp Pappemuta M. [12]), B sKiil 3ailiCHIOETBCS cipoda
MPOMOPLIHHOr0 CKOpoueHHs BXimHUX aaHnx DMU, sikomora Oinbiie
0e3 3MEHILIEHHS TOTOYHOTO PiBHS BUXOIIB.

Bapto 3ayBaxkuTH, 1110 0OMEXCHHS, BCTAHOBJICHI B Mozeni (4), Bif-
MOBIAIOTh MPSIMOTOYHIM TexHonoriuHiil Gopmi opranizamii BuUpoO-
HUIITBA, SKa XapaKTEPU3YeThCS JIHIMHOIO CTPYKTYypOIO 3 MOILITYY-
HOIO Tiepenayero MpeaMeTiB mpami Ta JeMOHCTpYE MOCTIHHY Binaady
Big macmtaly (CRS).
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® — min

3a obmedxncenn :

m
D XA <OX,, onsecixs
s=1

4)
k

DYA;2Y, onsecixi

i-1

A;20 onsecix j

oe j=1,L.

Monenr CCR mepembadae TmoCTiliHY Biggady Big MacmrTady,
a CCR-edextuBHicTh (CCRe) Ha3MBaeThCs 3araibHOI0 (TII0OATBHOIO)
TEXHITHOIO e(DEKTUBHICTIO.

Sxmo mo momeni (4) momatm me OmHE OOMEXKEHHS (BUMOTY
BHITYKJIOCTi OOOJIOHKH) il ; =1, T0 e Tpancdopmye ii y monens BCC,

Jj=1

crBopeny benkepom P., Uapacom A. ta Kymepom B. 'y 1984 poui [5],
sKa mepeadadae 3MiHHY Biagady Big Maciutaly (variant returns to
scale — VRS). BCC-edexruBnicts (BCCe) Ha3UBaEThCS YHCTOIO TEX-
HIYHOIO e(DEeKTHBHICTIO Ta BimoOpakae e()eKTUBHICTh (PYHKIIIOHYBaHHS
DMU (sxicth Gi3HEC-TIPOIIECIB).

Takum uuHOM, edexTuBHICTh MaciTaly (efficiency of scale — SE)
BiJJOOpakae HECTIPUSTINBI YMOBH, y sikuX (yHkuionye DMU:

SE = CCRe/BCCe. (5)

Otxe, pesynsratu DEA nomomaraioTh aHaliTUKy oOpaTd ONTH-
MaJIbHUH BapiaHT Oi3HEC-TPOLeCy, IKUI MaKCUMi3ye€ BUXOIH IPH MiHi-
mizartii BxomniB. IlepeBarnu 3acrocyBanas DEA BKiIIO4aroTh 00’ €KTHBHE
MOPIBHSIHHS CIICHApiiB, BUSBICHHS HAWKPAIIUX MPAKTHK Ta TPUHHATTS
OOIpYHTOBaHMX pillleHb Npu (GOpPMyBaHHI MOJENi «SK Mae OyTH».
Bapro 3a3Haumrth, 1mo mnoexHaHHs Process Mining with Power BI
3abe3mneuye Bizyamizallito nepediry Oi3Hec-poIiecy, MoOyI0BaHOTO Ha
OCHOBI MOJIEITi «SIK Ma€ OyTH», B PEKHUMI PEeabHOTO Yacy, 110, CBOEIO
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Yeproro, Ha/la€ MOXKJIMBICTH OIEPATUBHOTO DETyIIOBAaHHSA MPOLECY
y pasi BUHUKHEHHS HerepenoadyBaHux 3001B a00 3aTpHUMOK.

B Mogmensx mpoueciB, OTpUMaHUX BHACHIJOK PEIHKUHIPUHTY 13
3acTocyBaHHsIM Process Mining, € HEOOXiIHICTh iHTErpalii 3HaHb, 110
BHUKOPHCTOBYBAJIMCSA B IIPOILECi iXHBOro cTBOpeHHA. DyHIaMeHTab-
HUM TIJIXOIOM [0 Bi3yami3allil Ta CTPYKTypyBaHHS iH(hOpMAaIiiHUX
MOTOKIB y KOHTEKCTi Oi3HEeC-NpoIleciB BUCTYNAa€e KapTyBaHHS 3HAHb.
[Iporiec kapryBaHHs Tmepeadadae po3poOKy JETalbHUX Bi3yalbHUX
perpe3eHTalliif 3HaHb, 0 BUKOPUCTOBYIOTCS, TeHEPYIOThCs a00 TpaH-
c(hopMyrOThCS Ha KO)KHOMY €Talli yI0CKOHaJIeHHs Oi3HeC-TIpoIiecy.

EdexTuBHe KapTyBaHHS 3HaHb IPYHTYETHCS Ha imeHTH]IKALii KO-
YOBUX BY3J1iB 3HaHb — TOYOK y Oi3HEC-IIpoIecax, /¢ KOHIICHTPYIOThCS
KPUTHYHO BaXJIHBI 3HaHHA. Lli By37IM 9acTo KOPENIOIOTH 3 eTamaMu
MPUIHATTS pillleHh a00 BUKOHAHHS CIEIialli30oBaHUX OIeparlii, M0
noTpeOyIoTh €KCHEepTHUX 3HaHb. JJIsl KOKHOTO By3lia BHU3HAYaIOTHCS
TUIIU HEOOX1IHUX 3HaHb, IXHI JPKEpesia Ta CoCOOH 3aCTOCYBaHHS.

3HAYYIMUM acIEeKTOM KapTyBaHHS € TaKOX IMeHTH(IKAIIS MTOTOKIB
3HaHb — IUIAXIB TlepeAavi 3HaHb MDK PI3HMMHU e€TaliaMy MpoIecy Ta
MDK pi3HUMH Tpouecamu oprasizauii. Lle 3a0e3neuye wimgicHe po3y-
MiHHS IIMPKYJSIIl 3HAaHb B OpraHizaiii Ta BHSBISE MMOTEHIMHI mepe-
IITKOM B TXHIN TTepenadi.

VY cyuacHiil MeTonoJiorii KapTyBaHHS 3HAHb IIUPOKO BHKOPUCTO-
BYIOTBCSI CIIeIiali3oBaHi 1HCTPYMEHTH, Taki SK JdiarpaMd MOTO-
KiB 3HaHb, MATpHIli 3HAHb 1 KOMIIETCHIIIH, & TaKOX TEIUIOBI KapTh
3radb (Knowledge Heatmaps). 3a3HadeHi iHCTpyMEHTH HATAIOTh MOXK-
JUBICTh HAOYHOTO BilOOpa’keHHS PO3IIOMALTY 3HAaHb y KOHTEKCTI 0i3-
HEC-TIPOLIECIB Ta BU3HAUYEHHsI 00IacTell IHTEHCHMBHOTO BHUKOPUCTAHHS
3HaHb. Pe3ynbraToM € CTBOpPEHHS JeTajlbHUX KapT 3HaHb, SIKi 1HTETrpy-
FOTBCSI 3 MOACIISIMH O13HEC-TIPOIIECIB Ta CIYTYIOTH OCHOBOIO TSI TIPHIA-
HATTS PillIEeHb MIOJ0 TIOAANBIIOT ONTHMI3allil MPOILECiB 3 TOUYKH 30py
YIpaBIiHHS 3HAHHIMH.

VYV 1bOMY KOHTEKCTI JOIIJIBHUM € 3aCTOCYBaHHS METOMOJIOTIi aHa-
T3y «pO3pHUBIB 3HaHb», IO 0a3yeThcsl HA TOPIBHSIHHI TTOTOYHOTO
CTaHy 3HaHb B Oprasizaiii 3 0axaHUM a0o0 OoNTUMaNbHUM cTaHoM. lle
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repenbadae meTaabHE MOCITIHKEHHS KOKHOTO eTarry Oi3Hec-Tporecy
MO0 JTOCTYIHOCTI, aKTYaJdbHOCTI Ta SKOCTI HeOOXigHWX 3HaHbL. Oco-
OmMBa yBara MPUAUTBIETHCS KPUTUIHUM TOYKAM TIpoIecy, Ae AeilnuT
3HaHb MOXKE€ CIPUYMHHATH 3HAYHI MpoOnemMu abo pu3uku. «Po3puBm
3HaHb» MOXYTh MPOSIBISATHCA y pi3HUX (opmax, cepei SIKHX Haii-
OLTBIII TTOIMUPEHUMU € CTPYKTYPHI PO3PHUBH, 110 BUHUKAIOTH BHACIIIIOK
HEJIOJIKIB B OpraHi3aIliiHii CTPyKTypi ab0 CHCTeMi KOMYHIKaIii, sSKi
TIePEITKOKAIOTh ePEKTUBHOMY OOMIHY 3HaHHSIMH. Takok 4acTo CITo-
CTEPIraloThCsl YacoBI PO3PHWBH, KOJM HEOOXiTHI 3HAHHS HEIOCTYITHI
B MOTPiOHWIA MOMEHT dYacy, Ta KOMIIETEHTHICHI PO3pHBH, IOB’sI3aHi
3 HEIOCTATHIM piBHEM KBaJti(ikarlii mepcoHamy.

Jlnisi KOXKHOTO BUSIBIICHOTO PO3PHBY PO3POONISIOTHCST KOHKPETHI
cTparerii fioro nogonanss. [{e Moke BKITFOYaTH BIPOBAKEHHS HOBUX
MEXaHi3MiB OOMiHy 3HAHHSMH, PO3pPOOKY IpOrpaM HaBUAHHS ITEPCO-
HaJly, CTBOPEHHS 0a3 3HaHL a00 PEIMO3UTOPIiB JOKYMEHTIB, a TaKOX
BHECEHHS 3MiH J0 OpTaHi3aIlifHol CTPYKTypH. BaXJIMBUM acriekToM
aHai3y «PO3PHUBIB 3HAHb» € TAKOXK MPOTHO3YBAaHHSI MalOyTHIX MOTPeO
Yy 3HaHHSIX, IO JO3BOJISIE OpraHi3allii MPOAKTHBHO PO3BHUBATH iHTE-
JIEKTyaJIbHI aKTHBH, HEOOXITHI I peami3allii cTpareriyHux IijaeH, Ta
3armo0iraTi BHHUKHEHHIO «PO3PUBIB» Y MaliOyTHHOMY.

OnTumizariiss 0i3HEC-TIPOIECIB 3 TOYKH 30py OOMIHY 3HAHHSIMH
€ 3aBepIIaIbHUM ETarioM METOJIONOTIT BHKOPUCTAHHS MOJICITIOBAHHS JIJIsI
yrpaBiiHas 3HaHHsAMY. Lleif eTan cripsMoBaHWi Ha TABHICHHS e(eK-
THUBHOCTI TIPOIIECIB MIITXOM TIOKPAIICHHS 0OMiHY 3HAHHSIMH MK iXHIMH
yJacHUKaMU. MeTOofoIIoTisI ONTHMI3alii rependadae KOMIUIEKCHUN aHa-
T3 TPOIECiB 3 METOI BUSIBICHHS MOXITUBOCTEH JUIS BIOCKOHAJICHHS
oOMiHy 3HaHHAMH. KITIOHOBHMM acmeKToM € po3poOka MeXaHi3MIB, IO
3a0e3MMeuyIoTh Oe3MePEIKOTHIN TOTIK 3HAHb MK PI3HAMH eTaraMu
mportecy. lle Moxe BKITIOUATH BITPOBAKEHHS CIEITIIi30BaHUX 1H(OP-
MaIlifHIX CHCTEM, CTBOPEHHS BipTYaJIbHHUX MPOCTOPIB IS Komabopartii,
OPTaHi3aIiio0 PETYAPHAX 3yCTPIUeH T OOMIHY JOCBIIOM.

BaxJMBUM HampsiMOM ONTHMI3allil € TaKoK PO3BUTOK KYJIBTYpH
0OMiHY 3HAHHSMH B OpraHisaiii, 1o mepemdadae GpopMyBaHHS cepe-
JTIOBUIIIA, 11 CIiBPOOITHUKN MOTHBOBAaHI TUTHTHCS CBOIMH 3HAHHSMH Ta
JIOCBIZIOM 1 JI€ TIIHY€THCS BHECOK KOKHOTO y CITUTEHY 0a3y 3HaHb.
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HeBix’eMHOIO CKITaI0BOIO ONTHUMI3AIlii € TAKOXK po3poOKa CTaHmap-
TiB 1 TPOTOKOJIB JOKyMEHTYBaHHS 3HaHb, 110 3a0e3neuye equHuid hop-
Mar MpeACTaBICHHs 3HaHb 1 MOJNETIYe iXHIH NOIIYK, BAKOPUCTAHHS Ta
iHTerpaniro B OizHec-nponiecd. CTaHIapTH JTOKYMEHTYBaHHs TTOBHHHI
OyTH MOCTaTHHO THYYKUMH JUTSI 3a0€3MEeUCHHS MOXKIIUBOCTI amamnTartii
IO PI3HUX THUIIB 3HAHb 1 PI3HUX KOHTEKCTIB IXHHOTO BUKOPUCTAHHSI.

Pesynbratom onTtumizamii Oi3HEC-MPOLECIB 3 TOUKU 30py OOMiHY
3HaHHSAMH € (POPMYyBaHHS OpraHi3ailii, 1[0 CAMOHABYAETHCS, J€ 3HAHHS
€(EKTUBHO CTBOPIOIOTHCS, MOIIUPIOIOTHECS Ta BUKOPUCTOBYIOTBCS IS
JIOCSITHEHHS CTPATETIYHUX IIiJieH, a Oi3HeC-TpoIecH MOCTIHHO BIOCKO-
HAJIIOIOTHCSI HA OCHOBI HOBUX 3HaHb Ta TOCBIiY.

B akageMiuHOMY KOHTEKCTI METOMOJIOTIYHA MOCIIOBHICTh IMILIE-
MeHTaIii 0i3Hec-TIPOIIECHOTO MOJETIOBAHHS IS ONTHUMI3alil yrpaB-
JIHHS 3HAHHSAMHU PEIPE3CHTYETHCS CTPYKTYPOBAHOKO IApPAJUTMOIO
MPEACTABICHOI0 Ha puc. 3. 3alpolOHOBAHUH aJIropuTM 3ade3nedye
CHUHEPreTUYHY IHTErpallif0 IMPOLECHOTO MOJICIIIOBAHHS Ta MEHEK-
MEHTYy 3HaHb, CTBOPIOIOYM (DyHIAMEHT A1 (OpMyBaHHS OpraHi3arlii,
[0 CAMOHABYAETHCS, 3 MOCTIMHUM IMKIIOM OIITUMIi3allii 1HTEeJIeKTyallb-
HUX aKTHBIB Ta omnepauiiHoi e()eKTUBHOCTI.

OTxe, oprasizamis B yMOBaxX HU(POBOi PEBOIIOLIT — IIe OpraHi-
3amis, A¢ 3HAHHA € KJIIOYOBHM CTpATeTiuHUM pecypcoMm, a Oi3Hec-
NPOLIECH CIIPSIMOBaHI Ha e(EeKTHBHE CTBOPEHHS, MOMINPEHHS Ta BUKO-
puctanus 3HaHb. Came Taki opraHizauii B ymMOBax BHCOKOJMHaMid-
HOT'O PHUHKOBOTO CEpE/IOBHINA BOJOIITHMYTH BHCOKHM pIBHEM ajarl-
THBHOCTI, IHHOBAIIMHOCTI Ta 3AAaTHICTIO IIBUAKO pearyBaTH Ha 3MiHH
IIbOTO CEePEIOBHIIIA.

BucunoBku. IlpoBeneHe moCHiUKEHHS IMiATBEPAWIO Baromy poiib
MOJISITFOBaHHS Oi3HEC-TIPOIIECiB K €PEKTHBHOTO iHCTPYMEHTY YIpaB-
JHHS 3HAHHSAMH B Cy4aCHHMX OpraHi3allifHHX cUcTeMaxX. Y KOHTEKCTi
CTPIMKOTO PO3BUTKY iH(OPMAIIHHUX TEXHOJOTIH Ta IIQpOoBi3allii eko-
HOMIKH 3HaHHS BHCTYINAIOTh BH3HAYaJbHUM YMHHUKOM 320€3MeUeHHS
KOHKYPEHTOCIIPOMOKHOCTI MiATPUEMCTB.

HaykoBa 3Ha4ymiicTb JOCHIDKEHHS TIIOJATa€ B KOMIUIEKCHOMY
OOTpYHTYBaHHI TEOPETUYHNX OCHOB 3aCTOCYBaHHS O13HEC-MOJIEITFOBAHHS
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IUTsL YTIPaBTiHHA 3HAHHAMH. P0o3po0ieHi KOHIENTyalbHI IiIXOTU [0
iHTeTpamii Momenelt Oi3HEC-TIPOIIECiB 13 CHCTEMaMH YIPABIiHHS 3HAH-
HSMHU CTBOPIOIOTH METOOJIOTIUHE TMATPYHTS IS i IBUIICHHS €QEeKTHB-
HOCTI YTIPaBIIIHCHKUX PillleHb. 3alIpOITOHOBAHMN MEXaHI3M OpraHi3arlii-
HOTO HaBYaHHs 3a0e3leuye HerepepBHE BJOCKOHATICHHS aarTHBHOCTI
Ta KOHKYPEHTOCIIPOMOXKHOCTI OpTaHi3aIlii.

[IpaxTaHa IIHHICTH MOCIIKEHHS BUSBISIETBCS B PO3POOIl Hay-
KOBO-METOIMYHUX PEKOMEHIAII TIOA0 BIPOBAKEHHS Oi3HEeC-
MoneoBaHHS Ha 0a3i Process Mining y MiSUTBHICTH MiATIPUEMCTB.
3amponoHOBaHI aJTOPUTMH aHaJi3y, CTPYKTYpyBaHHS Ta Tiepemadi
3HaHb CIPHUAIOTH ONTHUMI3alii KOMYHIKATHBHHX IIPOIIECIB, ITiIBH-
MIEHHIO TMPOXYKTUBHOCTI TIparli Ta aJanTHBHOCTI IMiAMPHEMCTB 0
3MIHHHX YMOB 30BHIITHHOTO CEPEIOBHUIIIA.

3actocyBanHs MeTomiB iBPMS 6i3Hec-MomeIOBaHHS JTO3BOJISE
CUCTEMATU3yBaTH, aHANi3yBaTH Ta ONTHMI3yBaTH MPOIECH YIpaB-
JIHHSA 3HAHHSMH, IO CTBOPIOE MEPEIyMOBH JJIsi 3MEHIICHHS PH3H-
KiB BTpaTH KPUTHUYHO BaXKIMBHUX 3HAHb Yy MPOIECi OpraHizamiiftHuX
TpaHchOpMAaIIii.

[epcneKTHBHUMH HANpsSIMaMy MOAATBIIUX HAYKOBHX JOCHIHKEHb
€ BIOCKOHAJICHHS MOJeel Oi3Hec-poIeciB 3 METOI0 iXHBOI ajamTa-
mii 1o cmermudiku pi3HUX Taimy3el eKOHOMIKH. BaXIMBUM acmeKToM
MTOCTa€ PO3pOoOKa KOMITICKCHHUX METOAWK OIIHIOBAaHHS €(EKTHBHOCTI
iHTEerpaIlii MPoIecHOT0 MOJCITIOBAHHS Ta YIPABIIHHAS 3HAHHAMHU. Taka
OIliHKa TOTpeOy€e 3aCTOCYBAaHHS K KUTHKICHUX (IIBHUAKICTH TMPUHHSTTS
pillieHb, Yac BUKOHAHHS OIepalliif), Tak 1 AKICHUX ITOKa3HHKiB (ITOB-
HOTa Ta aKTyaJIbHICTh 0a3W 3HaHb, PIBEHL IHHOBAIIIMHOCTI Ta aIalTHB-
HOCTI oprasi3ariii).

PesynbpraTi qOCIIIPKEHHSI CTAHOBIISATh TEOPETUYHUN Ta IMPAKTHY-
HUHM iHTepec IUI1 HAyKOBLIB, PO3POOHUKIB iH(OpMALIHHHX CHCTEM
YIpaBIliHH 3HAHHAMHU Ta KEPIBHUKIB MiJNPUEMCTB, SIKI MParHyTh OO
CHCTEMHOI ONnTUMi3amii BIacHuX Oi3HEC-NIPOIECiB Y KOHTEKCTI cydac-
HUX BUKJIMKIB HU(PPOBOT EKOHOMIKH.
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2.4. OPTIMISATION OF DATA FLOW MANAGEMENT
OF THE AUTOMATED AIR TRAFFIC CONTROL
SYSTEM NETWORK

Introduction. Air traffic control (ATC) is a key element of
aviation infrastructure that ensures safe, efficient and orderly aircraft
movement in airspace. In the context of globalisation, the growth
of air traffic volumes and technological progress, air traffic control
systems play a strategic role in ensuring the stable operation of the
aviation industry. Modern challenges associated with the growth of air
traffic, the development of unmanned aerial vehicles and the need for
environmental sustainability require the improvement of methods and
approaches to the organisation of ATC.

The features of air traffic control are determined by the high level
of technological development, the need to integrate international
standards, the complexity of coordination between numerous
participants in the aviation process and the need to respond promptly
to changes in the situation in airspace. Methodological aspects of
air traffic control are based on the use of modern technologies,
such as satellite navigation, automated dispatch control systems,
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artificial intelligence and big data analysis. In addition, mathematical
models of airspace congestion forecasting, route optimisation
algorithms and risk management methods are used. For effective
management, modern automated systems, satellite technologies,
real-time communication and complex air traffic forecasting are
used. An important methodological approach is the concept of the
Single European Sky (SESAR [1]) and International Civil Aviation
Organisation (ICAO) standards, which determine the regulation of air
traffic and the integration of technologies into airspace management.

Danylo Halytskyi International Airport “Lviv”’, being a key
aviation hub in Western Ukraine, plays a strategic role in regional
and international communication. Its development has gone through
several stages: from a military airport to a modern International Hub.
Particularly significant progress was made during the preparation
for Euro-2012, when a large-scale infrastructure modernisation was
carried out. However, the beginning of the full-scale Russian invasion
in 2022 led to the complete cessation of civil air transportation, which
significantly affected the financial performance of the airport [2—4].

As a result of the suspension of the main activity, the
airport’s revenues have sharply decreased, while the costs of
supporting the infrastructure have remained significant. This has led
to the need to optimise costs and find alternative sources of financing.
Despite the crisis, the airport has adapted its activities, focusing on
humanitarian transportation. The resumption of work directly depends
on the security situation in Ukraine, and the prospects for opening air
services will be considered after conditions stabilise. Improving the
airport’s technical infrastructure will help increase its competitiveness
and compliance with international aviation safety standards. The
implementation of modern solutions in systems of air traffic control
and data processing automation will reduce the risks of failures,
increase the speed of decision-making and ensure stable and efficient
operation of all aviation processes.

Main results of the study. Danylo Halytskyi International Airport
“Lviv” is one of the most important transport hubs in Ukraine.
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It provides air connections between Lviv and many cities in Europe
and the world. Effective air traffic control plays a crucial role in
ensuring flight safety, optimizing air navigation processes, and
increasing airport capacity. The organization of air traffic at the airport
is carried out according to international standards established by the
International Civil Aviation Organization (ICAQO) and is regulated by
national regulatory documents [5; 6].

The main functions of air traffic control are assigned to the relevant
airport services and control centres, which coordinate flights, provide
air navigation services and monitor compliance with safety rules.
Important aspects of effective air traffic control are the use of modern
technologies, automated navigation and communication systems,
which minimise risks and increase the efficiency of decision-making.

In general, air traffic control at the Danylo Halytskyi International
Airport “Lviv” is a complex multi-level process provided by the
airport’s dispatch service in cooperation with the State Enterprise
“Ukraerorukh”. The main functions are flight coordination, air
traffic control, granting take-off and landing permits, as well as
flight routing. An important role is played by air navigation services,
which are carried out using modern navigation systems and radar
equipment to ensure the accuracy and safety of flights. The dispatch
service uses a developed communication system, which includes
radio communication, satellite technologies and automated dispatch
complexes, which allows for a prompt response to changes in air
traffic. The air traffic control infrastructure includes a control tower,
a flight control centre and navigation towers that meet international
ICAO standards and the requirements of the European Organization
for the Safety of Air Navigation (Eurocontrol).

Despite the temporary suspension of civil flights due to the war
since 2022, the airport maintains a control system in working order for
rapid recovery after the situation stabilizes.

Danylo Halytskyi International Airport “Lviv” is equipped with
modern traffic control facilities, which allow it to service aircraft of
various categories and classes in any weather conditions. The growth
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of passenger traffic and air traffic volume by 2022 stimulated the
modernisation of flight control systems, which positively affected the
efficiency of the airport (Table 1). However, due to the full-scale war
in Ukraine in 2022, the airport suspended civilian air transportation,
which significantly affected the work of air traffic services.

Analysing the dynamics of indicators for 2021-2023, we see
significant changes that are due to both external and internal factors.
Thus, in 2022, the amount of net income decreased significantly
compared to 2021, and this trend continued in 2023. Such a decrease
was caused by external factors, such as the closure of Ukrainian skies
for civilian flights due to the war. The result was a significant decrease
in operating activities and financial results. The decrease in the cost
of goods sold in 2022 can be explained by a decrease in the volume
of services provided. Although the cost of goods sold decreased, it
remained quite high (Fig. 1).
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Fig. 1. Dynamics of the cost of 1 UAH of services provided by the Danylo
Halytskyi International Airport “Lviv” in 2021-2023

Source: calculated and constructed by the authors based on the financial reports
of the Danylo Halytskyi International Airport “Lviv” [2—4]
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Gross profit suffered a significant reduction in losses in 2022,
which was caused by the same reasons. A significant reduction in
gross profit indicates that the company not only lost revenue but also
failed to reduce expenses to the required extent, which complicated
its financial situation. As a result, the financial result from operating
activities deteriorated significantly in 2022, which is a consequence of
significant losses from core activities, in particular, due to a decrease
in revenue and negative dynamics of gross profit. The recovery of this
indicator in 2023 is positive, albeit insignificant, which indicates the
beginning of stabilisation.

The financial result before tax continued to deteriorate significantly
in 2022, which is a result of significant losses from operating activities.
The decrease in this indicator is a natural consequence of a decrease in
revenue and an increase in expenses. In 2022, the airport made a net
loss, and its decrease in 2023, although less significant, still reflects the
instability of financial results.

So, the main reasons for such changes are the closure of the sky
for civil flights in February 2022 and the reduction in activity. The
consequence of these changes was the need to reduce costs, reduce
operating activities and try to attract other income, which allowed
the company to somewhat stabilise its financial position, although the
results remain negative.

Due to the full-scale war in Ukraine in 2022, the airport suspended
civil air transportation, which significantly affected the work of air
traffic services. Despite this, the infrastructure and flight control
system are maintained in good condition, which allows for the prompt
restoration of air traffic after the stabilisation of the security situation.

The automated air traffic control system of the Danylo Halytskyi
International Airport “Lviv” is an important part of the infrastructure
that ensures effective and safe flight management in the controlled
airspace of the airport. The system allows controllers to coordinate
flights in real time, monitor air traffic, and provide the necessary
permissions for takeoff, landing and manoeuvres within the airfield.

Automated control is based on high-precision navigation systems
that ensure the accuracy of data on the location of aircraft, as well
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as the use of radar and radio navigation tools [7, p. 65]. This allows
controllers to quickly respond to changes in the airspace situation and
control traffic using automated control complexes. The automated air
traffic control system is integrated with other components of the airport
infrastructure, which allows for coordination of actions with airlines,
air navigation services and other bodies responsible for flight safety.

Air traffic management and data flows of the automated control
system network of the Danylo Halytskyi International Airport
“Lviv” are an important component of ensuring safety, efficiency
and operational efficiency in the operation of the airport. The system
is designed to ensure continuous and rapid exchange of information
between controllers, other airports and national air traffic control
authorities. The key characteristics of data flow management in this
system are as follows.

1. Multi-level information management.

Air traffic management and data flows of the automated control
system network of the airport have several levels of data management.
The first level provides data collection from various sensors and
radar systems. Information on the location of aircraft, weather
conditions, take-off and landing status is transmitted to the controllers’
workstations via automated monitoring systems. The second level
provides analysis of this data and automatic decision-making (based on
algorithms) on airspace allocation and aircraft flow management.

2. Multimodality of data transmission.

To ensure continuous and reliable transmission of information in
the air traffic control system and data flows of the automated airport
management system network, various data transmission methods
are used, such as radio communication, high-speed channels for
transmitting text information (for example, via the ADS-B protocol for
data exchange between aircraft and controllers), as well as integration
with national and international networks for exchanging information
with other control centres.

3. Low level of delays in data transmission.

Since any delay in data transmission can lead to serious
consequences, the air traffic control system and data flows of the
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automated airport management system network are optimised for
minimal delays in data exchange. The system uses specialised
technologies to quickly respond to situations that may threaten flight
safety. This is ensured through the use of high-speed communication
channels and the use of algorithms that automatically reduce the delay
time between information transmissions.

4. Security and data protection.

To protect the transmitted data, the system is equipped with modern
encryption and authentication tools. All data about aircraft, airspace
and weather conditions are transmitted via secure communication
channels, which eliminates the risks of unauthorised access or
interference with data flows.

5. Integration with national and international systems.

The air traffic control system and data flows of the automated
management system network of airport “Lviv” are integrated with
international air traffic control systems, such as Eurocontrol, which
allows for uninterrupted data exchange between airports and state air
traffic control authorities along the entire flight route. This allows for
better coordination and interaction between different control centres
and control of aircraft flows at significant distances from the airport.

6. Adaptation to changing conditions.

Since air traffic flows can change depending on weather conditions,
airport conditions, route load, etc., the air traffic control system and
data flows of the automated control system network allow for dynamic
regulation of flow distribution. The system automatically adapts to
changing situations and offers new routes or changes in time slots for
takeoff and landing.

Thus, the air traffic control system and data flows of the automated
control system network of the Danylo Halytskyi International Airport
“Lviv” provide a high level of efficiency, accuracy and safety, which
is critically important for the smooth operation of the airport and air
traffic control in its service area.

The air traffic control system at the airport includes modern
infrastructure facilities, such as a control tower, a flight control center
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and navigation towers that meet international standards. Automated
air traffic control systems and radar equipment ensure the accuracy
of aircraft location data and allow for rapid response to changes in air
traffic. Automated air traffic control systems of the Danylo Halytskyi
International Airport “Lviv” include modern radar and navigation
technologies, as well as data exchange systems that ensure safety,
accuracy and timeliness of management decisions. The system
automates the processes of aircraft flow management, monitors and
controls the movement of aircraft at all stages of their route. Delays
in information exchange or reduced equipment performance can
cause serious disruptions, which will negatively affect the safety and
efficiency of service.

The implementation of modern solutions for air traffic control
and data processing automation will help reduce risks, increase the
speed of decision-making and ensure stable operation of all aviation
processes. This will contribute to increasing the competitiveness of
the airport and its compliance with international safety standards.
Improving the technical infrastructure is an important stage in the
development of the airport, as it allows significant improvement in
the quality of service and minimises the likelihood of failures. The
indicators of the efficiency of data flow management of the automated
air traffic control system network of the Danylo Halytskyi International
Airport “Lviv” are given in Table 2.

The analysis identified the following shortcomings in the air traffic
management and data flows of the automated control system network
at the Danylo Halytskyi International Airport “Lviv’:

— The increase in the data exchange delay time in 2022 (0.3 sec.)
is a consequence of network overload or temporary technical problems,
such as insufficient communication channel bandwidth or equipment
malfunctions. Although the delay time improved slightly in 2023, it
still did not reach the 2021 level. This indicates that the system is not
fully optimised for processing large amounts of data in real time.

— The decrease in the data processing speed in 2022 (55 msec.)
indicates insufficient computing power or inefficiency of the software
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Indicators of the efficiency of data flow management

Table 2

of the automated air traffic control system network of the Danylo

Halytskyi International Airport “Lviv” in 2021-2023

Deviations are chain
Years absolute rate of
Indicators growth, %
2022/ [ 2023/ | 2022/ | 2023/
2021 | 2022 | 2023 2021 | 2022 | 2021 | 2022
Data exchange 02 | 03 ]025] 0,1 [-005| 50,0 |-16,7
latency (sec.)
Data processing 50 | 55| 52| s | 3 ]100] -55
speed (msec.)
Number of processed | 5 | 115 | 149 | 5 | 25 | 42 | 217
messages (thousands)
Data transmission | 5 )5 | (03 1 002 | 0.01 |-0,01| 500 | -333
errors (%)
Communication
channel 100 | 90 | 140 | -10 50 |-10,0 | 55,6
bandwidth (Mbps)
Recovery timeafter |, | 5| 1o | o1 | 03 | 83 | -23.1
failures (min.)
Security level (%) 98 97 1| 99,5 -1 2,5 | -1,0 2,6
Integration with
international 95 93 98 -2 5 2,1 5,4
standards (%)

Source: calculated by the authors based on data from the Danylo Halytskyi

International Airport “Lviv”

responsible for data processing. The recovery of the indicator
in 2023 (52 msec.) is positive, but reaching the 2021 level (50 ms)
failed, indicating potential technical limitations.

— An increase

in the number of data transmission errors

in 2022 (0.03 %) due to problems in the operation of communication
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equipment or network failures. This causes temporary data loss or
incorrect information transmission, which negatively affects the
accuracy and reliability of the system.

— A decrease in the communication channel bandwidth in 2022
to 90 Mbps, indicating limitations in the communication infrastructure
or the need to update technical equipment to ensure uninterrupted
operation with large volumes of data. This leads to delays in
information transmission, which is critical for the safety and efficiency
of air traffic control.

— An increase in the time to restore communication after failures
in 2022 (1.3 min.), indicating insufficient preparedness of the system
for unforeseen failures or technical problems that may arise during
operation. Recovery time in 2023 to 1 min. It is an improvement, but
still leaves room for further optimisation.

In general, although positive changes are observed in 2023 compared
to 2022, these shortcomings indicate the need for further work on
improving the technical infrastructure, ensuring stable operation of
communication channels and reducing the probability of errors in data
transmission.

To ensure the safety and efficiency of flights, air traffic control at
the Danylo Halytskyi International Airport “Lviv” is carried out using
modern technologies and in close cooperation with the State Enterprise
“Ukraerorukh”. The air traffic control system at the airport includes
automated navigation systems, radar equipment and communication
facilities that allow for precise control of air traffic reduce risks and
increase throughput. After the suspension of air traffic due to the
war, the airport retained its infrastructure, which makes it possible to
quickly resume air traffic after the situation stabilizes.

Effective air traffic control and data flows in the automated control
system network are critically important for ensuring the safety,
reliability and efficiency of air transportation [8, p. 88]. Modern
airports face high demands on the accuracy and speed of information
processing, which is due to a significant increase in air traffic, the
need to ensure timely data exchange between different services and
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the introduction of innovative technologies. The conditions in which
the Danylo Halytskyi International Airport “Lviv”’ operates require
stable functioning of information systems and minimization of risks
associated with possible technical failures.

Optimisation of network infrastructure and an increase in data
processing speed directly affect the coordination of all aviation services,
starting from airspace control and flight coordination and ending with
passenger service and cargo transportation. Delays in information
exchange, reduced equipment performance or insufficient bandwidth of
communication channels can cause disruptions in work, which negatively
affect the quality of aviation service and the overall level of safety.

Recommendations for improving air traffic management and
data flows in the automated control system network of the Danylo
Halytskyi International Airport “Lviv” are presented in Figure 2.

Recommendations for optimizing air traffic control and data flows in the automated control
system network of the Danylo Halytskyi International Airport “Lviv”

Reduction of time delay in data
exchange

Increasing data processing
speed

Reducing the number of errors Increasing the bandwidth of
in data transmission communication channels

A 4
Reducing recovery time after
failures

Fig. 2. Recommendations for improving air traffic management and data
flows in the automated control system network of the Danylo Halytskyi
International Airport “Lviv”

Source: developed by the authors

Let’s consider the essence of these recommendations in more detail.

1. Reduction of time delay in data exchange.

To reduce latency, it is necessary to implement comprehensive
measures that include both technical modernisation and software
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optimisation. One of the key solutions is to update network equipment.
In addition, an important measure is the use of traffic prioritisation
technology (Quality of Service, QoS). This allows you to highlight
the most critical processes for security and ensure their uninterrupted
communication. Another way to improve is to increase channel
capacity and introduce backup communication channels. For example,
the use of fiber-optic connections or alternative data transmission
channels, such as 5G or satellite communication, significantly reduces
the risk of network overload and reduces latency.

In addition to hardware solutions, an important component is
software. The implementations of algorithms for automatic monitoring
and analysis of network traffic will allow for to quick identification of
overload zones and eliminate them before critical situations arise. It
is also possible to use caching and data compression technologies to
accelerate the exchange of information between systems.

The recommendations are as follows:

— optimisation of network equipment, namely, modernisation of
switches and routers to increase bandwidth and minimise delays in data
transmission,;

— implementation of a traffic prioritisation system (QoS — Quality
of Service), which will allow giving priority to critically important
data (for example, air traffic control signals) over less important
flows (multimedia content, reports, etc.);

— increase in channel capacity and use of reserve channels; for
example, you can connect additional optical communication channels
or use cloud technologies to reduce the load on local servers;

— automatic monitoring of network traffic, implementation of an
analytics system to detect overloads in real time and respond quickly.

2. Increasing the speed of data processing.

One of the main factors affecting the speed of data processing is the
performance of server equipment. Outdated processors, limited RAM,
and insufficient storage bandwidth can significantly slow down the
system. Therefore, it is necessary to modernise the server infrastructure
by implementing high-performance processors with multi-core
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architecture. As well as increase the amount of RAM and use high-speed
solid-state drives (SSD or NVMe) to accelerate data reading and writing.

Another critical aspect is the optimisation of the software that
performs data processing. The use of outdated algorithms or inefficient
code causes unnecessary load on the system, slowing down its
operation. The introduction of the latest information processing
methods, such as optimised data compression algorithms, improved
caching methods, and more efficient database management systems,
will significantly reduce delays in the processes of information analysis
and processing.

In addition, the use of cloud technologies and distributed computing
plays an important role in increasing the speed of data processing.
Integrating the air traffic control system with cloud services will ensure
the scalability of resources. This will allow you to flexibly respond
to changes in load. The use of parallel data processing technologies
in the cloud environment will significantly speed up the execution of
complex computing operations without losing performance.

Another area of improvement is the introduction of artificial
intelligence (Al) and machine learning to automate the processing of
large volumes of data. Al algorithms can analyse data flows in real
time, predict system loads, and distribute resources in such a way as to
minimise delays. This is especially important for operational air traffic
control, where even millisecond delays can be critical.

Regular monitoring of system performance is also an important
element in ensuring high data processing speed. The use of specialised
analytical tools to identify bottlenecks in the system will allow you
to quickly eliminate emerging problems and optimise the use of
computing resources.

We have proposed the following recommendations:

— updating server equipment, using more powerful processors
and increasing RAM, which will allow processing a larger amount of
information faster;

— optimising software, i. e. implementing the latest data compression
and processing algorithms, which will allow speeding up their analysis;

226



_ PO3AIN 2.
LIM®POBA TPAHCOOPMALISI OPTAHIZALLIV B YKPATHI

— switching to modern databases, using distributed database
management systems (for example, PostgreSQL or MongoDB), which
reduces the load on the central server;

— integrating cloud technologies, namely, using hybrid solutions
for processing large data streams (for example, distributing the load
between local servers and cloud platforms).

3. Reducing the number of errors in data transmission.

One of the main causes of errors in data transmission is outdated
or faulty communication equipment. The use of network devices
with limited capabilities or worn-out components leads to unstable
operation of communication channels. To solve this problem, it
is necessary to modernise network equipment, in particular, to
update routers, switches and data transmission servers. Installing
modern high-speed network devices with advanced error correction
mechanisms will significantly increase the accuracy and efficiency of
information transmission.

Another important aspect is the optimisation of data transmission
protocols. In some cases, the use of outdated or inefficient protocols
leads to information loss or errors during transmission. The
introduction of more stable and reliable protocols, such as TCP/IP
with advanced data integrity control algorithms, will minimise the
risk of information loss. In addition, it is advisable to use adaptive
methods of data compression and transmission that automatically
adjust communication parameters under the conditions of the network
environment.

The instability of communication channels is also one of the factors
influencing the increase in data transmission errors. Interference in
the operation of wireless connections, network overload or external
factors (for example, weather conditions) negatively affects the quality
of transmitted information. To minimise these risks, it is necessary to
expand the network bandwidth and implement backup communication
channels. This will avoid overloading of the main network channels
and ensure stability in the event of emergencies.

In addition to technical improvements, regular monitoring and
diagnostics of the network infrastructure play an important role in
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reducing data transmission errors. The use of modern traffic analysis
systems and automated error detection tools will allow you to quickly
respond to any network disruptions. For example, the implementation
of a log file analysis system will help detect anomalies in the process of
information transmission and predict possible failures before they occur.

The issue of increasing the level of cyber security deserves
special attention, since errors in data transmission can be caused not
only by technical malfunctions, but also by attempts at unauthorised
intervention in the system. Installing additional security measures,
such as data encryption, multi-level user authentication and anomalous
activity detection systems, will help minimise the risks of loss or
falsification of transmitted information.

The recommendations are as follows:

— the use of modern communication protocols, such as the
transition to the latest data transmission protocols (for example,
TCP/IP version 6), allows you to reduce information loss during
transmission;

— communication channel reservation, introduction of additional
communication channels (for example, via satellite Internet or 5G),
which will reduce the risk of errors due to the instability of the main
network;

— intelligent error correction system — the use of error correction
algorithms (Forward Error Correction), which will allow automatically
correcting errors without re-sending data;

— periodic testing of communication equipment, namely -
conducting regular checks of routers, transmitters and receivers to
identify potential malfunctions.

4. Increasing the bandwidth of communication channels.

The main reason for the decrease in bandwidth is the technical
limitations of the existing infrastructure. The use of outdated
network equipment, such as routers, switches and servers with low
performance, does not allow for the efficient processing of large
data streams [7, p. 65]. To eliminate this problem, it is necessary to
modernise the equipment by replacing old devices with high-speed
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communication components supporting modern data processing and
transmission technologies. For example, the use of routers supporting
Gigabit Ethernet or 10-Gigabit Ethernet standards will significantly
increase the speed of information exchange between different airport
subsystems.

Another important aspect is the optimisation of the network
architecture. In some cases, inefficient load distribution between
servers and network nodes leads to overloading of certain network
segments, which, in turn, limits the bandwidth. The implementation
of load balancing technologies, for example, through the use of
distributed computing or software-defined networks (SDN), will allow
for even distribution of data flows, reducing the risk of overloading
individual channels. In addition, external factors have a significant
impact on the bandwidth of the communication channel, in particular,
the growth of the number of connected devices and the overall level of
network traffic.

A large number of systems are constantly operating at airports,
including automated air traffic control systems, aircraft maintenance
databases, passenger information panels, video surveillance systems
and wireless access points. To ensure the stable operation of all these
subsystems, it is necessary not only to increase the total bandwidth
of communication channels but also to improve traffic prioritisation
algorithms. For example, critical data related to flight management
should have priority over less important information flows, such as
multimedia content for passengers.

Special attention should be paid to the use of backup
communication channels [9, p. 33]. In case of overload of the
main channel or occurrence of technical problems, alternative data
transmission routes will avoid system failures. Implementation of
such backup routes should occur through the implementation of
multi-channel network connections, which automatically switch to an
available channel in case of failure of the main one.

In addition, the implementation of the Ilatest communication
technologies, such as 5G or fiber-optic networks, will significantly
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increase the throughput and reliability of the airport network
infrastructure. 5G technology provides high data transfer speed
with minimal delays, which will be useful for organising wireless
communication channels between different airport subsystems. Fiber-
optic connections, in turn, are capable of transmitting large amounts
of information with minimal losses, which is especially important for
real-time data processing.

The recommendations are as follows:

— switching to fiber-optic communication lines will significantly
increase data transfer speed and reduce delays;

— using multi-channel data transfer (Multipath TCP) will allow
distributing the load between several communication channels, which
minimises the risks of overloads;

— implementing smart routing algorithms, which will increase the
data transfer speed between different points of the network;

— creating separate channels for critical processes will help
avoid delays in communication between controllers and pilots due to
overloading the common channel with less important data.

5. Reducing the time to restore communication after failures.

One of the main reasons for prolonged communication restoration is
the lack of an effective system for automatic detection and elimination
of malfunctions. In many cases, failure detection and switching to
backup channels are delayed due to insufficient integration of monitoring
systems or the lack of fast switching algorithms. The introduction of
modern automated diagnostic systems will reduce the time to detect
a problem and speed up its elimination. For example, the use of artificial
intelligence to analyse network traffic is designed to help predict
possible failures and apply preventive measures.

Another important aspect is the creation of an effective backup
communication system. Using only one main channel for data
transmission increases the vulnerability of the system to failures.
To ensure continuity of communication, it is necessary to introduce
additional backup channels that are automatically activated in the
event of loss of the main connection. For example, alternative channels
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can be implemented via satellite, mobile 5G networks or fiber optic
connections, which will significantly increase the functional resilience
of the system to failures [10, p. 270].

The quality of network equipment also plays an important role.
The use of outdated switches, routers and servers leads to long delays
in the connection restoration process. Modernisation of the technical
infrastructure, in particular, the introduction of devices with support for
automatic switching to backup communication lines, will significantly
reduce the network restoration time.

In addition to technical aspects, attention should be paid to the
human factor. Developed and implemented fault response protocols
that will allow operators to eliminate problems faster and minimise
their impact on the airport’s operation. Regular training for personnel
responsible for IT infrastructure and communications will help
increase the efficiency of their work in critical situations.

Finally, an important step is to implement a policy of proactive
maintenance of the network infrastructure. Regular diagnostics, testing
of the functional stability of the system [9, p. 27] and software updates
will minimise the risks of malfunctions, which, in turn, will contribute
to reducing the time for restoring communication after failures. We
have provided the following recommendations:

— automated systems for detecting and eliminating failures,
namely, the implementation of special software that independently
diagnoses problems and restarts systems in the event of failures;

— backup duplication of critical components (servers and network
switches) will allow you to quickly switch to a backup system without
losing communication;

— use of artificial intelligence to predict possible failures and warn
about potential risks;

— development of a detailed disaster recovery plan for IT
specialists in the event of malfunctions, which will allow you to
respond to problems faster.

Next, we will determine why the implementation of the developed
program will contribute to increasing the efficiency of air traffic
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management and data flows of the automated control system network
of the Danylo Halytskyi International Airport “Lviv”.

1. Reducing the delay time in data exchange.

The efficiency and accuracy of data transmission play a key role in
effective air traffic management, especially in conditions of intensive
airport traffic. Any delay in the exchange of information between the
dispatch service, navigation systems and airlines can lead to failures
in flight coordination, which potentially creates safety risks and causes
financial losses for the airport and air carriers. An increase in the delay
time in data transmission in 2022 indicates an overload of the network
infrastructure or its insufficient adaptation to the growing volumes of
information. Even a small increase in the delay time (for example,
by 0.3 sec.) has a significant impact on the speed of decision-making,
since modern air traffic control systems operate in real time.

Thus, reducing the delay time in data exchange is a strategically
important task for Danylo Halytskyi International Airport “Lviv”. Its
implementation will contribute to increasing the accuracy of flight
control, reducing the probability of errors, improving the overall
efficiency of the airport, and ensuring a high level of flight safety.

2. Increasing the speed of data processing.

In the modern aviation environment, the speed of data processing
plays a key role in ensuring effective air traffic management. The faster
the system analyses and processes information, the faster management
decisions are made, which has a direct impact on flight safety, reducing
flight delays and overall airport performance.

A decrease in the speed of data processing in 2022 (up to 55 msec)
indicates insufficient computing infrastructure capacity or inefficiency of
the software used to manage data flows. Despite a slight improvement
in 2023 (up to 52 msec), this indicator still has not reached the level
of 2021 (50 msec), which indicates the presence of technical limitations.
This situation requires the immediate implementation of measures to
increase the speed of data processing and ensure stable operation of the
system under increasing load.

Ensuring high speed of data processing at the Danylo Halytskyi
International Airport “Lviv” will significantly increase the efficiency of
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air traffic control, reduce the risk of flight delays, improve coordination
between airport services and ensure a higher level of flight safety. The
introduction of modern technologies in this area will be an important
step towards increasing the airport’s competitiveness and improving
the quality of services provided.

3. Reducing the number of errors in data transmission.

In modern conditions of airport operation, the accuracy and
reliability of data transmission play a critically important role
in ensuring effective air traffic control. A high level of errors in
information transmission causes incorrect processing of requests,
delays in decision-making and even failures in control systems.

In 2022, the number of errors in data transmission at the Danylo
Halytskyi International Airport “Lviv” increased to 0.03 %, which
indicates problems in the operation of communication equipment or
instability of the network infrastructure. Although in 2023 the situation
partially improved, the error rate remains above optimal. This indicates
the need for systemic changes to increase the accuracy and stability of
data transmission.

In general, reducing the number of errors in data transmission is
a necessary condition for ensuring the stable and reliable operation of
the automated airport management system. The introduction of modern
equipment, optimisation of information transmission protocols, use
of backup communication channels and strengthening of security
measures will significantly improve the quality of transmitted data.
This, in turn, will contribute to increasing the efficiency of air traffic
control, reducing the risk of technical failures and ensuring a high level
of flight safety.

4. Increasing the bandwidth of communication channels.

The bandwidth of the communication channel is one of the key
factors affecting the efficiency of air traffic control and the functioning
of the automated airport management system. In modern airports,
processing a large amount of data in real time is critically important,
since any delays or loss of information can lead to disruptions in flight
coordination, increased flight delays and potential safety risks. In 2022,
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at the Danylo Halytskyi International Airport “Lviv”, the bandwidth
of the communication channel decreased to 90 Mbps, which caused
difficulties in transmitting large amounts of information, including
flight data, weather conditions, flight schedules and aircraft telemetry.

Increasing the bandwidth of communication channels is
a strategically important step to ensure the stable and efficient
operation of the airport. The introduction of modern equipment,
optimisation of network architecture, use of backup channels and
advanced communication technologies will significantly increase the
productivity of the air traffic control system, reduce the risk of delays
in information transmission and ensure maximum flight safety.

5. Reducing the time to restore communication after failures.

The uninterrupted operation of the air traffic control system
and airport infrastructure depends on the stable functioning of
communication channels. In the event of technical problems or
failures, the speed of communication restoration is a critical factor
affecting the efficiency of flight coordination, passenger safety
and overall airport operations. The increase in the time to restore
communication at the Danylo Halytskyi International Airport “Lviv”
in 2022 to 1.3 minutes indicates insufficient readiness of the system for
unforeseen failures. Although this indicator was reduced to 1 minute
in 2023, there is still a need for further optimisation, because even
short-term failures lead to significant consequences.

Thus, reducing the time to restore communication is a necessary
measure to ensure stable airport operation and flight safety. By
implementing automated monitoring systems, backup communication
channels, equipment modernization, improved personnel training, and
proactive maintenance, the risks associated with prolonged outages
can be significantly reduced and high reliability of the network
infrastructure can be ensured.

Conclusions. A program for optimising air traffic management
and data flows in the network of the automated control system of the
Danylo Halytskyi International Airport “Lviv” is presented. It will
allow improving the speed and stability of the automated control
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system, which will increase the efficiency of the airport and the level of
flight safety.

The proposed recommendations, in particular, include the
modernization of network equipment, the implementation of a traffic
prioritization system, increasing channel capacity, the use of modern
data processing algorithms, the use of cloud technologies to ensure
resource scalability, as well as the integration of artificial intelligence
and machine learning to automate the processing of large data flows.
All these measures will help ensure the reliability, speed and accuracy
of information processing, which is critical for aviation safety.

Improving the managerial and technical aspects of airport
infrastructure will contribute to improving the quality of service,
increasing flight safety and overall efficiency of operations.
Optimisation of communication channels, reduction of delays in data
exchange and increase of system throughput have a direct impact on
efficiency and accuracy of air traffic control, as well as on efficiency of
airport operations.

The proposed measures will allow for a significant increase
efficiency of air traffic control and improve the functional stability of
the automated control system at the Danylo Halytskyi International
Airport “Lviv”. Implementation of modern data transmission
technologies, reservation of critical channels, optimisation of network
equipment and use of artificial intelligence will contribute to the
reduction of delays, increase of speed of information processing and
minimisation of failures. This, in turn, will positively influence the
level of flight safety, efficiency of dispatching services and general
efficiency of functioning of the airport.
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2.5. THE DIGITAL TRANSFORMATION
OF CORPORATION: HOW Al BIG DATA
AND EMERGING TECHNOLOGIES CAN SHAPE
CORPORATE FINANCIAL GROWTH

Introduction. The financial results of companies across
different industries are influenced by various factors, including the
implementation of new technologies. In some cases, technological
advancements serve as a catalyst for growth and success, while
in others, they present challenges that businesses may struggle to
overcome. Therefore, the extent to which companies benefit from
digital transformation depends on their readiness, resources, and
strategic approach.

FinTech and Big Data have become crucial components of modern
financial systems due to the increasing demands and expectations of
customers. Traditional financial models often fall short in addressing
these evolving needs, leading to the growing integration of Big
Data and Artificial Intelligence (AI) in financial technologies. This
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integration is reshaping the sector by enhancing financial security,
improving risk management, and fostering market stability. However,
rapid transformations pose significant challenges, as companies and
employees may not always be prepared for abrupt changes.

The internal and external environments of a company are deeply
interconnected, meaning that instability in one area can have far-
reaching consequences. While Al and Big Data-driven FinTech solutions
can reinforce financial security in stable regions, they may also heighten
risks in areas with weak regulatory frameworks. Countries facing
instability often become attractive hubs for both legitimate FinTech
startups and illicit financial activities, which can further disrupt global
financial stability. Therefore, while technological advancements present
opportunities for financial companies and consumers, they also introduce
new risks that must be carefully managed.

Companies across various industries are constantly seeking ways
to optimize their operations, reduce costs, and stay competitive.
Digital technologies, particularly Al, have shown significant potential
in driving efficiency and profitability. However, the key to successful
technological adoption lies in assessing feasibility and ensuring
alignment with a company’s level of technical, material, and human
resources maturity. Not every innovation that is trending or widely
adopted will necessarily suit a particular business. Strategic planning
and readiness are essential in determining when and how to integrate
new technologies effectively.

Ultimately, while digital transformation offers promising solutions
for improving financial and operational processes, its success depends
on a company’s ability to implement change thoughtfully. Those
that strategically adopt Al and Big Data with a clear understanding
of their specific needs and capabilities are more likely to achieve
sustainable growth and long-term stability. Conversely, businesses
that rush into digital transformation without adequate preparation
may face unforeseen challenges that could undermine their financial
performance and competitiveness.

The impact of the integration of new technologies on the financial
growth and stability of companies, as well as their significance for
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the company’s financial security, has been studied by scientists all
over the world, in particular S. Dutta, M. Hiither, R. Juoti, I. Paus,
A. Rayaprolu, M. Shirer, M. Wolter, Sh. Xia and other, and was an
research object of different international organizations like Institute
der deutschen Wirtschaft, McKinsey, OECD, PwC, Salesforce, World
Economic Forum and other, but in their research they mostly focus on
the positive impact of such tools and consider it in various individual
contexts. Given the relative novelty of this phenomenon, there is
currently no comprehensive assessment of the impact of the industry in
which a company operates, the chosen business model and digital tools
on the financial growth of companies and their financial security. This
study focuses on this issue.

Presentation of the main results of the study. First of all,
it is necessary to find out why digital technologies are becoming
so attractive to companies. Studies show that different areas of
digitalisation have different attractiveness for companies, but the
growth of investment in technology is significant. So, according to
prognoses, the Big Data market for the banking sector could rise by the
end of 2025 to 62,1 billion dollars [1], the global GDP could rise by
7 % in a 10-year period [2], and investments in Al itself are expected
to amount to 304 billion dollars by 2028 at a compound annual growth
rate [3]. At the same time research shows, that 79 % of customers need
more digital and across departments interaction [4], and the use of
Big Data in finance, therefore, can significantly accelerate the positive
development of financial services and products, which in turn will
lead to revenue growth. This also pushes companies to start investing
in digital technologies. However, given the significant level of capital
investment required, it is advisable to identify what determines
the financial performance of companies in the context of digital
technologies and whether they are really the driver of financial growth.
Exactly this hypothesis forms the basis of this study.

In order to verify this hypothesis, it is advisable to study the
problem in two contexts: the dependence of growth prospects on the
business model and the field of the company’s activities chosen by
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the company, as well as the actual impact of new technologies on the
internal environment and financial security of the company.

Dependence on the chosen business model and field of activity.
Studies have shown that the effectiveness of digital technologies
depends on the business model chosen by a company, and the
introduction of such technologies for different business models will
have different consequences for the internal environment of the
company, in particular for the staff. Thus, if the key aspect in building
a business model is the interaction between the consumer and the
corporation, the following four business models can be identified
in which digitalisation will have a certain impact: Business-to-
Business (B2B), Business-to-Consumer (B2C), Consumer-to-
Business (C2B) and Consumer-to-Consumer (C2C) [5]. The
implementation of digital tools within various business models
significantly impacts efficiency and workforce dynamics (Fig. 1.).

In the B2B sector, Industry 4.0 plays a central role, promoting
digital communication between machines to enhance industrial
processes. This leads to improved automation and appearance of
new business models that integrate digital services with industrial
products [6]. However, the challenge lies in companies’ ability to
extract valuable insights from established process chains, requiring
substantial resources for data management [7]. Positive effect of
digitalisation in this case is very high.

In contrast, B2C companies, particularly major tech companies,
have successfully scaled their digital services globally, capitalizing on
platform-driven network effects. These companies provide consumers
with cost-saving benefits through online platforms, leveraging data-
driven efficiencies. However, their position at key digital nodes makes
them vulnerable to competition and shifts in monetization strategies [8].
The positive effect of digitalisation is expected and likely.

The C2B interface, dominated by Big Data, sees companies
acquiring customer data in exchange for services. Often, consumers
provide this data unknowingly or without full awareness of its
implications. Businesses utilize these insights to refine real-time
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operations and explore new revenue streams. However, this dynamic
presents ethical concerns regarding privacy and data security [9]. The
positive effect of digitalisation is very limited.
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Fig. 1. Dependence of the effectiveness of digital technologies
implementation in a corporation on the chosen business model and their
consequences for the staff

Source: authors’ elaboration
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The C2C market, driven by the rise of the sharing economy,
transforms consumers into potential providers of goods and services,
facilitated by digital platforms. These platforms lower transaction
costs and enable seamless connectivity, but also disrupt traditional
employment structures, leading to shifts in workforce organization [7].
The positive effect of digitalisation is almost imperceptible.

There are also a number of other dependencies. In particular, the
more developed the territory, the greater the effect of digitalisation, and
it is also significantly higher in communities with a higher concentration
of urban population than rural [10]. Structural differences are also
evidenced by the data on the adoption of certain digital tools by industry.
For example, according to IDC research, investments in financial
services, transport and mobility, and media and telecommunications
have a significantly higher return on investment than, for example,
in manufacturing, energy, healthcare, and education [11]. Another
interesting fact is that those industries that use the most traditional
approaches and are the most conservative, such as mining and
manufacturing, invest the least in technology, while the financial impact
of such investments in these industries can be greater than in others.

Thus, the financial impact of digitalisation will vary significantly
between companies using different business models and operating
in different industries. The impact of such innovations on the
company’s internal environment, including its staff, will also vary.

The varying impact of digital transformation on employment
remains a debated issue. Initial fears of widespread job losses
due to automation have been tempered by more nuanced analyses
indicating that certain routine tasks may be streamlined while new
roles emerge [12]. While automation enhances industrial efficiency,
human workers remain crucial for tasks requiring adaptability and
oversight. Even highly automated production systems struggle with
unforeseen variations, highlighting the continued importance of human
intervention.

From an employment perspective, the effects of digitalization differ
across chosen business model. In B2B models, skilled labour remains
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essential, as expertise cannot yet be fully replaced by Al, this means,
that expected changes for the workers will have a negative effect.
The C2B sector has minimal direct employment effects, while B2C has
not exhibited significant job losses despite the dominance of digital
platforms. The C2C sector, however, may contribute to a shift toward
decentralized employment models, but in traditional way digitalisation
will have almost no effect on workers [13].

Industry-specific outlooks on workforce changes also reveal
significant variations. While sectors such as finance anticipate workforce
reductions due to automation, industries like construction and hospitality
expect stable employment levels [14]. This underscores the importance
of continuous learning and upskilling, particularly as demographic shifts
demand that older generations adapt to digital advancements. Current
data suggests a stark contrast in digital proficiency across age groups,
with younger employees significantly more adept at leveraging digital
tools than their older counterparts [11; 12; 18].

Ultimately, digital transformation presents both opportunities and
challenges for companies and their employees. Organizations must
ensure a strategic, well-paced adoption of new technologies, balancing
efficiency gains with the need for workforce adaptability. Investing in
employee training and fostering a culture of lifelong learning will be
critical in navigating the evolving digital landscape.

The introduction of digital technologies into the processes of
staff interaction will also have a significant impact on employees.
The integration of Al into workforce management can significantly
enhance efficiency, particularly in evaluating employee performance.
Many managers, especially in large organizations, struggle with
objectively assessing staff productivity due to the complexity of
workflows [15]. Al offers solutions by monitoring work hours,
tasks, and overall efficiency, identifying bottlenecks, and optimizing
workflows. However, while Al-based assessments provide a broad and
data-driven perspective [16], they cannot fully capture the nuances
of employee contributions. Over-reliance on automation can lead to
misinterpretations of performance, neglecting interpersonal insights
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that only direct human interactions can reveal. A hybrid approach,
combining Al analytics with managerial evaluations, is necessary to
maintain a well-rounded assessment system.

Excessive Al monitoring can also create stress among employees,
as they may feel pressured to conform to Al-generated performance
metrics rather than focusing on innovation and meaningful
contributions. Studies have shown that productivity is more influenced
by positive management attention, a sense of belonging, and improved
working conditions than by strict oversight [17]. Moreover, replacing
human workers with Al-based processes might lead to short-term
cost savings but could later require costly reversals and additional
investments.

The successful implementation of Al in the workplace depends on
staff readiness. Surveys indicate that while a majority of employees
are willing to work with Al, managers remain more hesitant [11; 18].
Readiness varies based on age and psychological adaptability, with
senior employees often facing greater challenges in adapting to new
technologies. This demographic shift could lead to skill gaps, loss of
experience, and difficulties in workforce integration if not properly
managed. To mitigate these risks, businesses should introduce Al
adoption gradually and create intergenerational teams where younger,
tech-savvy employees collaborate with experienced workers to balance
expertise and innovation.

Additionally, companies should avoid excessive standardization
through Al, which may erode their unique culture and employee
loyalty. If businesses become too similar due to digital uniformity,
employees may feel disconnected and move between jobs more easily,
leading to higher turnover rates. The psychological impact of Al-driven
work environments must be carefully managed to maintain employee
engagement and prevent burnout.

While Al adoption can enhance productivity — studies suggest
that 39 % of occasional users and 89 % of daily users report
increased efficiency [18] — it also raises concerns. Employees may
fear being perceived as unproductive if they do not use Al tools [18].
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Furthermore, research on Al-assisted learning suggests that while
short-term efficiency improves, long-term retention of knowledge may
decline. If applied to a corporate setting, overdependence on Al could
lead to skill degradation, reducing long-term workforce competence.

Therefore, organizations must strike a balance between Al-driven
processes and traditional work methods. This equilibrium ensures both
productivity and employee well-being, fostering an environment where
Al enhances — rather than replaces — human expertise.

It should also be noted that whatever approach is chosen,
digitalisation will require changes in staff skills and significant
investments, including training or replacement of the same staff. For
example, according to Axcethr, hiring one qualified specialist with
an average salary of about 50,000 dollars per year, including their
initial training, will cost a company about 25,000-33,000 dollars [19].
Research has also shown that companies rarely have the opportunity
to invest in staff training, and therefore, improving digital skills often
becomes a burden for staff [12]. There is also a shortage of skilled
personnel with IT knowledge in the labour market. Small companies
in depressed areas cannot actually find specialists with the necessary
knowledge or are unable to pay for their work in accordance with their
needs, and large companies, even with the necessary resources and
access to the market of highly qualified employees, are also unable to
meet their staffing needs. Despite all their capabilities and attractiveness
for potential employees, about half of the vacant positions in the
relevant field remain unfilled [14], and the share of those who need
digital skills to some extent is constantly growing and at this stage it
is close to 92 % [20]. At the same time, companies show that they are
not ready, especially financially, for the necessary transformations [21].
That is why, based on a critical assessment of the potential opportunities
offered by digital technologies for financial growth, the transformations,
investments, and changes in the staff structure required for this, more
and more companies are beginning to suspend active digitalisation
processes. Studies have also shown that digital transformation
is more appropriate and effective in terms of financial growth in
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a stable environment. As the level of volatility increases, the risks for
companies increase and this leads to a higher rate of abandonment of
such decisions. For example, since the outbreak of the war in Ukraine,
up to 22 % of German companies have postponed digitalisation
processes [22]. This happened, in particular, not only because of the
increased level of costs, associated with a sharp rise in prices, primarily
for energy, but also the growing technical dangers.

The impact of new technologies on the internal environment
and financial security of the company. As already mentioned, the
use of digital tools can bring a significant increase in a companies
financial performance, but the introduction of technology is also
closely linked to risks and challenges to the financial security of the
company. Globally, the main digital tools that a company can use to
improve its efficiency and financial performance are Big Data and Al,
and this combination is also necessary for creation of new customer-
focused products with a high level of personalisation. To a large extent,
they are combined in the company’s practical activities. First of all, it
is necessary to understand the essence of Big Data and its connection
with Al in workflows.

The concept of Big Data originates from the term ‘business
intelligence’, which was first defined by H. Luhn in 1958 as the
capability to understand the relationships between presented facts in
a way that facilitates decision-making toward a specific objective [23].
Over time, advancements in technology have led to modifications in
this definition, and it continues to evolve [24].

Currently, Big Data serves as a broad term encompassing vast,
continuously expanding, and complex volumes of structured, semi-
structured, and unstructured data collected from various sources [25],
where structured data is systematically arranged and can be easily
analysed using conventional methods, such as financial records,
transaction histories, or sales reports; semi-structured data lacks
full organization and requires additional processing, it is commonly
gathered from sources like social media, blogs, customer feedback, and
product reviews; unstructured data is more disorganized and includes
large volumes of video, audio, text, and other types of visual content.
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To categorize Big Data effectively, D. Laney introduced the
‘3Vs of Big Data’, a model that remains relevant today but is often
supplemented by additional criteria:

— volume — refers to the enormous scale of low-density,
unstructured data, ranging from terabytes to petabytes;

— velocity — denotes the high speed at which data is generated and
must be processed;

— variety — represents the diverse formats in which data
exists [26].

To process and analyse these different data types effectively, Big
Data analytics is utilized. However, before analysis can take place, the
data must undergo proper preparation, as outlined in Fig. 2.

Big
Data
processes

s

Data analvtics

Interpretation and V m
visualization
Modeling and analysis \/
/ Data management

Integration. segmentation and representation
Extradition. cleaning and processing

Collecting and recording

Al - artificial intelligence
ML - machine learning

Fig. 2. Big Data processes, which include Al elements

Source: authors’ elaboration
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Big Data is closely linked to various challenges, primarily
revolving around data preparation, processing, and analysis. Proper
data preparation is crucial, as errors in this stage can significantly
impact the accuracy of analytical results. Key steps include data
extraction, cleaning, and integration, which involve -eliminating
inconsistencies, missing values, and duplicates to ensure a uniform
dataset. Failure in these stages can lead to unreliable insights [27].

The final stage of Big Data analysis often involves data
visualization through charts, figures, and summary tables, which,
while not mandatory, enhance comprehension of trends and factor
relationships.

The complexity of these processes often necessitates the
involvement of advanced technologies such as machine learning and
artificial intelligence.

In the business and financial sectors, Big Data analytics plays
a crucial role in decision-making. It extracts relevant insights from
vast amounts of raw data, assisting in financial market trend analysis,
customer behaviour prediction, fraud detection, and risk management.
With the rapid expansion of data in FinTech and finance, Big Data
analytics has become essential for developing innovative solutions
and optimizing decision-making processes. However, despite the
undeniable benefits, the use of these digital tools is accompanied by
certain challenges, as is the case with any process. Therefore, in order
to maximise the benefits and minimise the negative consequences, it
is necessary to assess the main risks that accompany the process of
digital transformation in companies.

As already mentioned, one of the main challenges is ensuring the
proper data quality. Data can both help a company grow and collecting
of false data and drawing conclusions based on it will have a negative
impact on the company, in particular, such management decisions
can even lead to the company’s bankruptcy. This threat is particularly
common for fast-growing start-ups, especially in the financial sector.
Errors can also arise by analysis of a large amount of disparate data
and attempts to combine them. In this case, an incorrect combination
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of conclusions, loss of interdependence, or data errors can lead to
incorrect or even destructive decisions for the company instead of
increasing its competitiveness and helping it grow faster in the new
market conditions.

Errors can also occur if a company relies too much on data-driven
management without additional human oversight or analysis. So,
according to the data of the Data Sentinel up to 85 % of Al projects
may deliver erroneous outcomes because of biases in data, algorithms,
or the teams managing them [28]. Positive is that research shows that
managers understand the need for flexibility and not just a formalised
data-driven approach to decision-making [29].

This only confirms that rapid expansion of data-driven governance,
combined with minimal human oversight, poses significant risks
to decision-making. While the demand for innovative products is
increasing, startups, often willing to take risks, dominate this space [30].
However, their experimental approach can result in customer churn, data
leaks, and unethical marketing strategies. Ewen large traditional financial
institutions, such as Deutsche Bank and Commerzbank, have struggled
to keep up with this digital transformation, leading to customer losses
without viable restructuring solutions [31].

The digital finance sector, particularly in countries classified as
countries in the state of instability is growing rapidly due to minimal
regulatory control, creating opportunities for both innovation and
financial crime. These regions often attract fraudulent operations,
including shell companies and illegal data trading, exploiting weak
oversight mechanisms [32]. In addition, the digital management
systems of companies, especially financial ones, in such countries
potentially become attractive to criminals and fraudsters, especially
those who target Big Data. That’s why the cybersecurity sector has
outpaced FinTech in growth, highlighting the increasing need for
protection against cyber threats [33]. But even this growth is not
enough at the current stage because despite efforts to enhance cyber
resilience, small and medium enterprises remain vulnerable, with only
25 % having cyber insurance; worrisome is also the fact, that about
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41 % of organizations experiencing security breaches through third-
party suppliers [21; 34]. All this only confirms the increased danger
for most companies, since even if the company itself had sufficient
capabilities and capacity to implement cybersecurity measures, it
cannot be sure of the security of those companies that work directly
with it and influence its internal environment.

Al has further complicated the cybersecurity landscape. With
the Al market expected to grow 13x in the next eight years, security
challenges are intensifying [35]. Cases such as Microsoft’s 38 TB
data leak and deepfake-enabled fraud demonstrate Al’s potential
for exploitation [36; 37]. And this is not the single case among giant
companies. For example, in February 2024, Change Healthcare,
a technology unit of UnitedHealth, experienced a cyberattack that
compromised the personal information of approximately 100 million
individuals. The breach disrupted claims processing nationwide and
exposed sensitive data, including health insurance member IDs and
Social Security numbers [38]. A prime example of the vulnerability
of companies is also the attack by a group of hackers associated with
the Scattered Spider group on Snowflake Inc. that resulted in access to
more than 100 customer accounts and personal information, which had
deep destructive consequences for a number of companies, including
AT&T and Ticketmaster [39]. Additionally, 77 % of companies have
reported breaches linked to Al vulnerabilities, emphasizing the urgent
need for regulatory frameworks to mitigate these risks [40] for all
kinds of companies. In the case of small companies, the situation is
even more threatening.

Despite concerns about overregulation in FinTech and technology
branche in general, there are few comprehensive legal frameworks
governing the industry. The EU’s General Data Protection Regulation
remains one of the only detailed regulatory structures addressing data
management [41], while other countries rely on fragmented privacy
laws. The lack of clear regulations complicates accountability, legal
classification, and enforcement, allowing loopholes that criminals
can exploit [42]. Also, for companies operating in the global market
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or having ties with foreign companies, significant gaps in legislation
and approaches to regulating the handling of Big Data, digital tools,
etc. often make it impossible to fully assess the risks that arise, and
it becomes difficult to comply with standards and adapt to them,
launching their own products in new markets or opening structural
units in other countries. The need to constantly modify own processes
and approaches to handling Big Data leads not only to the loss of some
data and management gaps, but also to the loss of some of the benefits
of some solutions in the process of adaptation, i. e., the attractiveness
and competitiveness of the product decreases.

That’s why call for a global regulatory framework is growing, as
inconsistent regulations across jurisdictions create vulnerabilities.
Startups and corporations struggle to comply with conflicting laws,
which may lead to further cyber risks.

That’s why a unified regulatory body would slow innovation but
ensure a more stable and predictable market, minimizing financial
disruptions and enhancing global financial security. Standardized
compliance rules would also help level the playing field, reducing the
attractiveness of countries in the state of instability for financial fraud
and creating a fairer business environment. However, such regulation
must be flexible to account for national differences in economic
conditions, public behaviour, and technological adoption rates.

Conclusions. Based on the findings of the above, the hypothesis
underlying this study has been partially proven. Digital technologies,
Al, Big Data do indeed make a significant contribution to improving
the financial efficiency of companies both in terms of optimising
their own production and management processes, saving resources,
and in terms of better matching market conditions, consumer needs,
and increasing the competitiveness of the company’s product.
However, this is only true in a stable external environment, as well
as in a comprehensive and balanced approach, implementation of
appropriate solutions in the context of the company’s stability and
maturity, and the ability to control the security of partner companies
that have a significant impact on the company’s production processes.
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In a situation of instability, the implementation of digital technologies
may pose more threats than benefits. Also, the effectiveness of such
solutions depends heavily on the business model chosen by the
company and the industry or field in which it operates, as well as the
territory from which it originates. Therefore, the decision to introduce
digital technologies in a particular company may not always have the
expected financial result. Given the significant cost of implementation
of digital solutions, as well as the impact on staff, to achieve a positive
effect is required before making a decision to do a comprehensive
assessment of the feasibility and readiness of the company.

Digital transformation should be a comprehensive process and
consist of a strategy for implementing digital tools in management
decisions, balancing the potential of existing staff with the necessary
new digital skills to ensure the proper balance between skills and
abilities, as well as to maintain a comfortable working environment.

Developing a system for monitoring and ensuring financial and
cyber security, as well as enhancing staff skills and knowledge in
such security, are critical and often exceed the need for digitalisation
itself. Exactly on this stage of digitalisation the most significant gaps
occur, creating obstacles to the financial security of companies and
their financial growth. A comprehensive assessment of companies’
readiness for active digitalisation should also include an assessment
of cybersecurity. It is also critical for global companies or those that
depend on foreign suppliers or markets to gradually develop clear and
consistent global legislation and standards. Without this step, most
of the efforts of such companies are ineffective, and the companies
themselves are forced to bear either additional risks or costs, and often
both at the same time.

Thus, the process of digitalisation is a rather complicated and
complex phenomenon, which nevertheless contributes significantly
to the financial growth of companies. However, to ensure global
financial security not only for companies, but also for industries and
the economy as a whole a comprehensive and balanced approach by
companies and governments is needed.

252



_ PO3AIN 2.
LIM®POBA TPAHCOOPMALISI OPTAHIZALLIV B YKPATHI

List of references

1. Rayaprolu A. 25 + Impressive BD Statistics for 2024. TechJury.
URL: https://techjury.net/blog/big-data-statistics/ (Last accessed:
03.04.2025).

2. Generative Al Could Raise Global GDP by 7 %. Goldman
Sachs.  URL:  https://www.goldmansachs.com/intelligence/pages/
generative-ai-could-raise-global-gdp-by-7-percent.html (Last accessed:
03.04.2025).

3. Shirer M. Worldwide Spending on Artificial Intelligence
Forecast to Reach $632 Billion in 2028, According to
a New IDC Spending Guide. IDC. URL: https://www.idc.com/
getdoc.jsp?containerld=prUS52530724#:~:text=Worldwide%20
Spending%?200n%20Artificial%20Intelligence,a%20New%20IDC%20
Spending%20Guide (Last accessed: 03.04.2025).

4. What Are Customer Expectations, and How Have They
Changed? Salesforce. URL: https://www.salesforce.com/resources/
articles/customer-expectations/?sfdc-redirect=369  (Last accessed:
03.04.2025).

5. Ecommerce Business Models: B2B, B2C, C2B, and C2C
Explained. Helix Solutions. URL: https://helix-solutions.ai/b2b/
breaking-down-b2b-b2c-c2b-c2c-in-ecommerce/  (Last  accessed:
03.04.2025).

6. Hiither M. Digitalisierung: Motor im Strukturwandel —
Herausforderung fiir die Wirtschaftspolitik, in: ORDO. Jahrbuch
fiir die Ordnung von Wirtschaft und Gesellschaft. 2018. 68. Jg., H. 1.
P. 179-216.

7. DEMAND Projekt. URL: https://www.demand-projekt.de/
(Last accessed: 03.04.2025).

8. Industry as a growth engine in the global economy. Final
Report. Cologne: IW Consult GmbH, Institut der deutschen Wirtschaft
Kéln. 2013. 162 p.

9. Goecke H. Big Data in Wirtschaft und Wissenschatft.
IW-Analyse. 2019. Ne 130. URL: https://www.iwkoeln.de/studien/
iw-analysen/beitrag/barbara-engels-henry-goecke-big-data-in-wirtschaft-
und-wissenschaft.html (Last accessed: 03.04.2025).

253



L®POBA EBOJIIOLIA CYHACHOTO BI3HECY: BUK/IVKN, )
TEHAEHUI TA NEPCNEKTMBN B YMOBAX LIM®POBOI EKOHOMIKW YKPAIHN

10. Digital-Atlas Deutschland. /W Consult Data. Insights. Future.
URL: https://www.iwconsult.de/en/projects/digital-atlas/ (Last
accessed: 03.04.2025).

11. Juoti R., Schubmehl D. 2024 Business Opportunity of Al.
Generative Al Delivering New Business Value and Increasing ROI.
IDC. URL: https://clouddamcdnprodep.azureedge.net/gdc/gdcfIXNT6/
original (Last accessed: 03.04.2025).

12. Global study finds that 56 % of employees lack the digital skills
they need for jobs in the future / Paus 1. et al. Vodafone Institute for
Society and Communications. URL: https://www.vodafone-institut.de/
en/publication/global-study-finds-that-56-of-employees-lack-the-
digital-skills-they-need-for-jobs-in-the-future/ (Last accessed:
03.04.2025).

13. Alphabet Announces Third Quarter 2019 Results. Alphabet Inc.
URL: https://abc.xyz/investor/static/pdf/2019Q3 alphabet earnings
release.pdf?cache=d41c776 (Last accessed: 03.04.2025).

14. Wirtschaft 4.0 und die Folgen fiir Arbeitsmarkt und Okonomie:
Szenario-Rechnungen im Rahmen der BIBB-IABQualifikations- und
Berufsfeldprojektionen / Wolter M. et al. Institut fiir Arbeitsmarkt- und
Berufsforschung. URL: https://doku.iab.de/forschungsbericht/2016/
fb1316.pdf (Last accessed: 03.04.2025).

15. The Role of AI in HR for Global Organizations. DEEL.
URL: https://deel-website-media-prod.s3.amazonaws.com/
The role _of AI in_HR for Global Organizations_
d1d667a533.pdf?utm medium=email& hsenc=p2ANqtz-
IVINXnPOHdGIrRPKwWpjP8aY 1B 1A5mopeuO9CquCB7F1X2Si2
cmlEwP6XIIrBCxlJaKoA-Id5ybQlouGsH1algk5dlken760BgQxhe
FOUc-GMSA& hsmi=323195531&utm_content=323195531&utm_
source=hs_automation (Last accessed: 03.04.2025).

16. Al in HR: Position Your Organization for Success. Gartner.
URL:  https://www.gartner.com/en/human-resources/topics/artificial-
intelligence-in-hr (Last accessed: 03.04.2025).

17. Mayo E. The basis of industrial psychology. Bulletin of the
Taylor Society. 1924. 9. P. 249-259.

254



_ PO3AIN 2.
LIM®POBA TPAHCOOPMALISI OPTAHIZALLIV B YKPATHI

18. Research report 2024: The State of Al at Work. Asana
Work Innovation Lab / Anthropic. URL: https://assets.asana.biz/
m/25388d9dbeadd06e/original/FY25 Q2 State-of-Al-at-Work-
Anthropic.pdf (Last accessed: 03.04.2025).

19. Coleman J. The True Cost of Firing an Employee. Axcrt HR
Solutions. URL: https://blog.axcethr.com/the-true-cost-of-firing-an-
employee/ (Last accessed: 03.04.2025).

20. New Report: 92 % of Jobs Require Digital Skills, One-
Third of Workers Have Low or No Digital Skills Due to Historic
Underinvestment, Structural Inequities. National Skills Coalition.
URL: https://nationalskillscoalition.org/news/press-releases/new-
report-92-of-jobs-require-digital-skills-one-third-of-workers-have-low-
or-no-digital-skills-due-to-historic-underinvestment-structural-inequi-
ties/ (Last accessed: 03.04.2025).

21. Global Cybersecurity Outlook 2024. World Economic Forum.
URL: https://www.weforum.org/publications/global-cybersecurity-
outlook-2024/ (Last accessed: 03.04.2025).

22. Lagebild im industriellen Mittelstand, BDI-Blitzlicht im
Frithsommer 2023. Bundesverband der Deutschen Industrie.
URL: https://bdi.eu/publikation/news/umfrage-lagebild-im-
industriellen-mittelstand-2023 (Last accessed: 03.04.2025).

23. Luhn H. A. Bunsiness Intelligence System. IBM Journal of
Research and Deveelopment. 1958. 2 (4). P. 314-319.

24. Tiao Sh. What Is BD? Oracle. URL: https://www.oracle.com/
big-data/what-is-big-data/ (Last accessed: 03.04.2025).

25. Schroer A. Big Data: What It Is and Why It’s Important. Builtin.
URL: https://builtin.com/articles/big-data (Last accessed: 03.04.2025).

26. Laney D. 3D data management: controlling data volume,
velocity, and variety. Application Delivery Strategies by META Group
Inc. 2001. Research Note 6.

27. Tkalych D. BDA in Finance: Navigating Data for Financial
Success. Dataforest. URL: https://dataforest.ai/blog/introduction-to-
big-data-analytics-in-finance (Last accessed: 03.04.2025).

28. Gonzales M. The corporate risks of artificial intelligence.
Data  Sentinel.  URL:  https://www.data-sentinel.com/resources/

255



L®POBA EBOJIIOLIA CYHACHOTO BI3HECY: BUK/IVKN, )
TEHAEHUI TA NEPCNEKTMBN B YMOBAX LIM®POBOI EKOHOMIKW YKPAIHN

the-corporate-risk-of-artificial-intelligence?utm_source=chatgpt.com
(Last accessed: 03.04.2025).

29. The Dark Side of Data-Driven Decision Making: Understanding
the Limitations. Ciohub. URL: https://ciohub.org/post/2024/04/the-
dark-side-of-data-driven-decision-making/?utm_source=chatgpt.com
(Last accessed: 03.04.2025).

30. DeNovo Q2 2016 FinTech ReCap and Funding
ReView. The un(der)banked is FinTech’s largest opportunity.
PricewaterhouseCoopers. URL: https://www.scribd.com/document/
320030709/DeNovo-Quarterly-Q2-2016 (Last accessed: 03.04.2025).

31. Schneider P. Fusion: Commerzbank-Kunden iiberzeugter
als Deutsche-Bank-Kunden. Wirtschafis Woche. URL:
https://www.wiwo.de/unternehmen/banken/brandindex-
fusion-commerzbank-kunden-ueberzeugter-als-deutsche-bank-
kunden/24164234.html (Last accessed: 03.04.2025).

32. Jain A. K. Corruption: A Review. Journal of Economic Surveys.
2001. Ne 15. P. 71-121.

33. OECD Economic Outlook, Interim Report September 2023:
Confronting Inflation and Low Growth. Organisation for Economic
Co-operation and Development. URL: https://www.oecd-ilibrary.org/
sites/1f628002-en/index.html?itemId=/content/publication/
1£628002-en (Last accessed: 03.04.2025).

34. Cyentia Institute and SecurityScorecard Research Report: Close
Encounters of the Third (and Fourth) Party Kind. SecurityScorecard.
URL: https://securityscorecard.com/research/cyentia-close-encounters-
of-the-third-and-fourth-party-kind/ (Last accessed: 03.04.2025).

35. Howarth J. 54 NEW Artificial Intelligence Statistics (March
2025). Exploding Topics. URL: https://explodingtopics.com/blog/
ai-statistics (Last accessed: 03.04.2025).

36. Ben-Sasson H., Greenberg R. 38TB of data accidentally
exposed by Microsoft Al researchers. WiZ. URL: https://www.wiz.io/
blog/38-terabytes-of-private-data-accidentally-exposed-by-microsoft-
ai-researchers (Last accessed: 03.04.2025).

37. Kodesh S. When MFA Isn’t Actually MFA. Retool. URL:
https://retool.com/blog/mfa-isnt-mfa (Last accessed: 03.04.2025).

256



_ PO3AIN 2.
LIM®POBA TPAHCOOPMALISI OPTAHIZALLIV B YKPATHI

38. Hack at UnitedHealth’s tech unit impacted 100 mln people, US
health dept says. Reuters. URL: https://www.reuters.com/technology/
cybersecurity/hack-unitedhealths-tech-unit-impacted-100-mln-people-
2024-10-24/?utm_source=chatgpt.com (Last accessed: 03.04.2025).

39. Zurier S. MDR Provider Says Snowflake-
linkedAT & TBreachShowsEvenGiantCompaniesatRisk.MSSPA/ert. URL:
https://www.msspalert.com/news/mdr-provider-says-snowflake-
linked-att-breach-shows-even-giant-companies-at-risk (Last accessed:
03.04.2025).

40. Al threat landscape report. HiddenLayer. 2024. 43 p.

41. Regulation (EU) 2016/679 of the European Parliament and of
the Council of April 2016 on the protection of natural persons with
regard to the processing of personal data and on the free movement of
such data, and repealing Directive 95/46/EC (General Data Protection
Regulation). URL: https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=CELEX%3A02016R0679-20160504&qid=1532348683434
(Last accessed: 03.04.2025).

42. Zadvornykh S. Ersatz traditionellen Wahrungen durch Cyber-
Wihrung und Blockchain als Hauptfinanztechnologie der Zukunft —
Bedarfe, Moglichkeiten und Gefahren. Economic and Legal Principles
of Economic Growth in the Post-Crisis Period: Monograph / Ed. by
Doctor of Economics Sciences, Prof. Pasichnyk Yu. Shioda GmbH,
Steyr, Austria, 2021. P. 97—-113.

257



