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AGRICULTURAL SCIENCES

AT'POMETEOPOJIOI'TYHI YMOBHU SAK YUHHUK ITPOPOCTAHHA
HACIHHA TA ITIOYATKOBOTI'O PO3BUTKY KUTA O3UMOI'O
B 3AXIJTHOMY JIICOCTENY YKPAIHU

Bouaomyk Ouexcanapa IlerpiBua,

1. C.-T. H., podecop

Octposuii Cepriu BiragiiiioBuy,
acrmipaHT

[HCTUTYT CLIIBCHKOrO rOCHOAPCTBA
Kapmnarcekoro periony HAAH

c. O6pomune JIbBiBChbKa 0011., YKpaiHa

Beryn./Introductions. V monsoBUX yMoOBax NpOLEC MPOPOCTAHHS HACIHHS
nepebyBae Tijl BIUIMBOM KOMIUJIEKCHOTO B3a€EMOJIII0OUOTO HAOOPYy ¢akTopiB, sKi
MOXYTb K CTUMYJIFOBATH, TaK 1 IPUTHIYYBATH IHTEHCUBHICTh LIbOTO Ipolecy. Brus
30BHIIIHIX YMOB CE€PEOBHINA, TAKUX 5K BOJIOTICTh IPYHTY, TEMIIepaTypa, acpaiis, a
TakoXX O10JIOT1YHI BJIACTUBOCTI CaMOr0 HAClHHS BH3HAYa€ 3arajbHy IMOJLOBY
CXOXICTb.

[TonboBa CXOXICTh, IO XapaKTepU3y€ BIJCOTOK HACIHHS, $KE€ YCIIIIIHO
MPOPOCTAE 1 PO3BUBAETHCS B ONTHMAIBHUX sl KyJIbTYpH YMOBaX, € OIHHM 13
KJIIOUOBUX TIOKa3HHWKIB, 10 O€3MOCepeIHbO BIUIMBAIOTh Ha  (PopMyBaHHSA
BpPO’KAMHOCTI MOCIBIB. 3MEHIIEHHS MOJIbOBOI CX0KOCTI HaBiTh Ha 1,0 % MpU3BOIUTH
10 Hee(EeKTUBHOTO BUKOPHUCTaHHS IOCIBHOIO MaTepialy, CIpPUYUHSAE HOro
MEepPEeBUTPATH, a TaKOXX BUKIMKAE 3HUKEHHS 3arajbHOi BpPOXKAWHOCTI O3UMHX
3epHOBUX KyibTyp Ha 1,0-1,5 %. Takum 4yuHOM, MIATPUMAHHS BHCOKOI IMOJHOBOI
CXOXOCTI € KPUTUYHO BAXKIMBHM AaCHEKTOM 3a0e3MedYeHHs] arpoTeXHIYHOi
e(eKTUBHOCTI Ta CTa01TLHOCTI BUPOOHUIITBA KUTA O3UMOTO.

Ha piBeHb MOJIOBOT CXOKOCTI HACIHHA MEPII 3a BCE BIUIMBAIOThH TakKi (hakTopH,

K BOJIOT03a0€3MEUYCHICTh 1 TEMIIEpaTYpHUN PEKUM TIPYHTY, a TaKOX KOMILIECKC
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arpoTEeXHIYHUX 3aXOMIB, 0 SIKUX HaJeXaThb CTPOKH CIBOM, PIBEHb MIHEPAIHHOTO
’KUBJICHHS POCJIMH Ta 1HII YMOBH BUpPOIIyBaHHS. [IpOTSroM BereramiitHOro nepiogy
KUTAa O3UMOTO TeMIlepaTypa TMOBITPS 3a3HA€ 3HAYHUX KOJMBaHb. Baxiueum
aCMEeKTOM [UJIsl ONTHUMAJIBHOTO PO3BHUTKY KYJIBTYPH € MiATPUMAHHS BiJIMOBIIHUX
TeMIEpPaTypHUX PEKUMIB y MEXKaX OKpeMHUX MiK(a3HUX IMEPIOJIB POCTY, 30Kpema:
BiJ1 ciBOM 10 cxoaiB — 16 = 2 °C; Big cxo/iB 10 KyuiiHHs — 12 £+ 2 °C; Bia KyIIiHHS 10
BUXO1y B TpyOKy — 8 + 2 °C; Big BUX0Ay B TpyOKy 10 KojocinHsa — 14 + 2 °C; Bia
KOJIOCIHHS 10 NOBHOI cturiocti — 20 + 2 °C. 3a0e3neueHHsl TaKux TeMIlepaTypHHUX
napaMeTpiB COpUs€ ONTHUMAIbHOMY PO3BUTKY POCIMH 1 MiJBUIIEHHIO I1XHBOI
MPOYKTUBHOCTI.

Mera pobotu./Aim. I[lonsrama y BHU3HAYEHHI 3aKOHOMIPHOCTEH BILUIMBY
MOTOJHUX YMOB Ha MPOIEC MPOPOCTAHHS HACIHHS Ta MPOXOKEHHS MOYaTKOBUX
€TariB OPraHOTE€HE3Y POCIMHAMU COPTIB JKHUTA O3UMOTO.

Marepianu Ta meroau./Materials and methods. JlocmikeHHs] BUKOHYBaIH
BrpoaoBxk 2023-2026 pp. y BIOAUI HACIHHUIITBA Ta HACIHHE3HABCTBA IHCTUTYTY
cisbebkoro rocrogapctsa Kapnarcekoro periony HAAH Ykpainu. [pyHT gociaaux
IOUISTHOK — CIpUid JIICOBUM, MOBEPXHEBO-OTJICEHUM, JETKOCYIIIMHKOBUM. 3arajbHa
[UIOIIA JOCIIAHOI IUIAHKA CTaHOBUTEH 60 M2, 3 gxkux 50 M° BimBeaeHo mif 00JIIKOBY
gacTuHy. Cxema pO3MIIIEHHSI BapiaHTIB JOCIIAYy — CHUCTEMaTW4Ha, 13 TPUPA30BUM
MOBTOPEHHSIM KO>KHOT'O BapiaHTa.

ATpOTEXHIYHI 3aX0/AM 3 BUPOIILYBAaHHS O3MMOIO JKHTa B YMOBAaxX MPOBEICHHS
MOJBOBUX JOCHIKEHb BIAMOBIIATN 3araJIbHOMPUMHATAM PEKOMEHIALISAM IS i€l
KyJbTYPH B L1l IPYHTOBO-KJIIMaTU4Hil 30H1. [liAroTOBKA IpyHTY BKJIIOYana AEKIJIbKa
eramiB. Ilicas 30upaHHs monepeaHUKAa — piMaky O3UMOTO — OyJo MPOBEACHO
aymieHHss crepHl Ha TimMOuHy 10-12 cM 3 MeTOH MOJpIOHEHHS Ta YaCTKOBOIO
3aropTaHHs POCIMHHHUX PEUITOK, a TAKOXXK CTUMYJIIOBaHHS MPOPOCTaHHS MaJalulll Ta
Oyp’saniB. HactynHum eramom Oyina KyJdbTHBaLis ISl PO3IMYIIyBaHHS BEPXHHOTO
mapy IPyHTYy Ta 3HHUILEHHS Npopociaux Oyp’sHiB. be3nocepeaHbo mepen ciBOOIO
BUKOHAHO TIEPEANOCIBHY KyJIbTHBAIlII0 3 BUKOpUCTaHHsSM arperaty PBK, o

3a0e3ne4mnsio BUPIBHIOBAHHS MOBEPXHI MOJISl Ta CTBOPEHHS CHPUSTIMBOTO MOCIBHOTO



JoXa AN HaciHHA. Y TIPYHT mij ciBOy Oyno BHECEHO MiHepalibHl J00pHuBa B
po3paxyHkoBiii HOpMi N3oP100Kis0 (KT mitouoi pedoBumHu Ha Tekrtap). CiBOa kuta
O3UMOTO TPOBOAMIIACA B TPETIH JeKa/ll BEPECHsS, IO BBAXKAETHCS ONTUMAILHUM
CTPOKOM JJIs IIhOTO perioHy. HopMa BuciBy cTaHoBWIIa 4,5 MIIH CXOKUX HACIHWH Ha
reKTap, 1o 3ade3neuye JOCTaTHIO TYCTOTY MOCIBIB Jyisi (hOpMYBaHHS IIPOYKTUBHOTO
crebnocror. Cipba 3ailiCHIOBaNIACS 3BUYAHUM PSIIKOBUM CIIOCOOOM 3 MIKPSJIISIMHU
15 cm; rmubuHa 3aroptadHs HaciHHA ctaHoBmia 3,0—4,0 cM, 3aleKHO Bij CTaHy Ta
BOJIOTOCTI IPYHTY.

PesyaibTaTm Ta obrosopenns./Results and discussion. KirouoBumu
(akTOpaMu MNPOPOCTAHHS HACIHHSA JKUTa O3UMOIO B IMEplojJ CIBOM—CXOIU €
TemrnepaTypa noBiTps (ontumyM 16 + 2 °C) Ta 3amacu IpoJyKTHBHOI BOJIOTH B IIapi
0-10 cm (monam 25-30 %). Y 2023 p. (ciBOa 25.09) cepennpogoboBa Temrmeparypa
cranoBmia 18,2 °C (cyma edextuBHux temrepatyp — 182 °C). 3a gedinuty onajuiB y
npyriit  nekani BepecHs (10,6 mm) Bosorozamacu cpopMyBaiuCs 3a PaxyHOK
MOTIepeTHBOTO Tiepiony (26,2 Mm) i cranoBmwin 28,4 MM. TpuBaimicts 10 cXxoaiB — 12
1i6. Y 2024 p. Temnepatypa noBiTps ctanoBuia 16,8 °C (cyma — 174,9 °C). Onanu B
o0ca31 52,1 MM 3a0e3neunian BUCOKI Bosiorozanacu (36,4 mwm), 110 NPUCKOPHIIO
nosiBy cxoaiB 0 10 m16. ¥V 2025 p. BiI3HAUYCHO MOMIpHE 3HUKEHHS TEMIEPATypH 10
12,0 °C (cyma — 97,6 °C), omamiB — 35,2 mm Ta Bosorozamacie — 30,7 mwm.
OnrtumanbHe TIAPOTEPMIUHE MOETHAHHS 3a0€3MeUYnIIo MOsBY CXOA1B Ha §8-My 700y.

Ha iHTeHCHBHICTH MPOPOCTaHHS HACIHHS OJTHOYACHO Ji€ KOMIUIEKC (PaKTOPiB,
AKI MOXYTh CHOPHUSTH HOTO MIJIBUILIEHHIO a00 3HWKEHHIO, TOMY IICJ MOCIBHUX
AKOCTEM HACIHHS MOJbOBA CXOXKICTh € OAHUM 13 BaXJIUBUX (PaKTOpiB (POpMyBaHHS
MPOTyKTUBHOCTI MOCIBY.

VY Hammx [ociijlax OTPUMaHHS JPYXKHIX CXOJIB HUTa MOCIBHOTO O3UMOTO
0y110 00OyMOBIIEHO B MEPIILY YEPTy BUCOKOIO TIOCIBHOIO AKICTIO BUCISTHOTO J1006a30BOT0O
HACiHHA, M0 3a0e3mneunsia MoJbOBY CXOXIicTh y 2023 p. Ha piBHI 96,7-97,1 %, B
2024 p. — 95,0-95,6 %, a B 2025 p. — 97,3-98,4 % (1abn. 1). Cepenniii moka3HUK 3a
POKHM JTOCHIKEeHb BapitoBaB Bim 96,5 % y copty JleBitan (koHTposs) 10 96,9 % y

AiiBeHro 3 HefocToBipHOO pizHuIeto 0,2-0,4 % (HIPy s = 0,1-0,3 %).
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Taoauusa 1

IHonboBa cX0:KicTh HACIHHSA COPTIB :kuTa 03uMoOro (2023-2025 pp.), %

Coprt Pik Cepenne =20
2023 2024 2025 KOHTPOJTIO
JleBiTan -
KOHTPOJIb 96,7 - 95,6 - 97,3 - 96,5 -
Bepma 97,0 0,3 95,0 -0,6 98,0 0,5 96,7 0,2
Banbc 97,1 0,4 95,5 -0,1 97,8 0,7 96,8 0,3
AiiBeHro 96,9 0,2 95,3 -0,3 98,4 0,2 96,9 0,4
Cepenne 96,9 - 95,4 - 97,9 - - -
HIPg o5 0,2 0,1 0,3

Ocinni norogui ymoBu 2023-2025 pp. CyTTEBO BIUIMHYJIM Ha BeEreTalllio
03UMOTO0 JXKHTa. 32 ONTUMAJIBHUX arpOTEXHIYHUX CTPOKIB ciBOM — 18 BepecH: 1 mosiBi
MOBHUX cXoAiB — 30 BepecHs, TPUBAIICTh OCIHHBOI BereTaiii >XKUTa O3UMOIO
crtanoBwia 51 1oy y 2023 p., 45 —y 2024 p. 1 56 a16 y 2025 p. Sk cBiguarh cepeaHi
naHi, noaani B Tabmuui 2, y 2023 p. Oynu 3adikcoBaHl HAMCIPUATIUBILI YMOBH IS
POCTY 1 PO3BUTKY IMOCIBIB, IO 3HAWIILIO BIJOOPaKEHHS y BUIIMX MOP(POMETPUUHUX
MokazHukax pociuH. KirouoBumu (dakrtopamu, sKi 3a0€3MeUUSId  MOCUJICHUM
PO3BUTOK POCIIHH Y IIeil miepioJl, Oynu: MiABUIIEHA CyMapHa TeMIeparypa MoBITps 3a
nepioJ OCiHHBOI Bererallii, ska ckiaana Ha 225 °C Oinblie, MOPIBHAHO 3 IHIIAMH
pOKaMHu CITIOCTEPEKEHD. Le CIIPUSLIIO AKTUBHIIIOMY nepeoiry
($1310JI0TTYHO-010XIMIYHUX ~ TIPOIECIB, 30KpeMa (POTOCHHTE3Y, HAKOMUYEHHIO
IUIACTUYHUX PEYOBMH Ta 3aKJIaJCHHIO BY3JiB KyIIiHHA. 30UIbLIEHA KUIbKICTb
omaiB — Ha 18,5 MM Oibliie 3a 6araTropiuHy HOpPMY, 110 3a0€3MEeUNII0 ONTUMAIbHHMA
pPIBEHb 3BOJIOKEHHSI TPYHTY Ta TMOKpAIIUIO YMOBHU i (OPMYyBaHHS KOPEHEBOL
CUCTEMH.

Taoauusa 2
Cepeani MopdoJ10riuHi MOKA3HUKH COPTIB KUTA 03UMOI0 32 NePioa Bix CXOAiB
10 npunuHeHHs ociHHbOI Bererauil (I nexkaga Bepecus: — II nexkaxa sucronana),

2023-2025 pp.

[Toka3Huk Pi Cepenne
2023 | 2024 | 2025
AOCOJIFOTHO CyXa Maca POCJIMHH, T 3,52 2,87 3,17 3,19
AOcomoTHO cyxa Maca KkopeHeBoi cuctemu, I | 0,47 0,45 0,42 0,45
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KinpKicTh maroHiB Ha OAHINA POCJIMHI, IIIT 5,3 3,3 4.2 4.3
KinbpKiCTh JIMCTKIB HA OJIHIN POCIIMHI, IIT 10,6 7,6 8,7 9,0
Bucota pocnun, cM 23,9 20,2 22,0 22,0
BwmicT nykpiB y By3nax Kymriaas, % 25,9 22,2 23,1 23,7

JloBIia TpHWBANICTh OCIHHBOTO BeTeTaliiHOrO mepiogy — 51 moba, mo gama
3MOTY POCJIMHAM MNPOWTH BCl HEOOXiaHI a3y PO3BUTKY [0 HACTaHHS 3MUMOBOTO
cniokoro. Take MoeqHaHHS MOMIPHO TEIJIO1, BOJIOro3abe3neueHoi Ta TpUBaioi OceHl
CTBOPWJIO ONTHMAalIbHI YMOBH i (OpMyBaHHS A0Ope PO3BUHEHUX POCIHH 13
MOTYHOI0 KOPEHEBOIO CHCTEMOIO Ta JIOCTaTHIM 3alacoM BYTJEBOAIB y BY3Jax
Kymiiaas (22,2-25,9 %), 1o, y CBOIO 4epry, CTaJIo 3alOpyKOI BHCOKOI IIEPE3UMIBII
Ta MOAAJIBIIOT MPOAYKTHUBHOCTI.

Bucunosku./Conclusions.

1. HpyxH1 1 pIBHOMIPHI CXOJY KUTa O3UMOT0 y JIOCHiIax 3a0e3neuyBaaucs
BHCOKOIO TIOCIBHOIO SKICTIO Jo00a3oBoro HaciHHs. [loiapoBa cxoxicte Oyna
BHCOKOIO — BijT 95,0 10 98,4 %, 31 cTablIbHUMH ITOKa3HUKaMH 110 copTax (96,5-96,9%)
Ta HEJAOCTOBIPHOIO PI3HUIICI0 MDK HUMHU. lle cBiAUUTH PO HAAINHICTH MOCIBHOTO
MaTepially Ta MOro 3AaTHICTh 3a0e3ledyBaTH YCHIIIHUN CTapT POCTy KYyJIbTYpH,
0COO0JIMBO B YMOBAax MIHJIMBOT'O KJIIMaTy.

2. Y 2024 p. ociHHIA mepioA IJIi O3UMOTO JKHTAa XapaKTEepPU3yBaBCS
MIJIBUIIICHOI0 CYMOKO cepelHbo000BuXx Temieparyp (515 °C), mo nepeBulyBaa
cepeaHhL00araTopiyHuii TMOKa3HUK, aje Oyja HIK4Yo 3a TmokasHuk 2023 p.
Hannmumok onaxiB (163,3 MM) CIpHYMHUB MEPE3BOJIOKEHHS ITPYHTY, 110 CTBOPHUIIO
HECIIPUATINBI YMOBH JUIsl PO3BUTKY POCIMH. B pe3ynbTaTi OCIHHSI BEreTarlisi >KUTa
3aBepIMIacs 3HAYHO paHimie — 3 JHUCTOonana, Ha 12 aHIB paHilie 3a ONTUMAaIbHUN
TepMiH, 1 TpuBasia juiie 45 110, 110 MEHIIIE HIXK Y TOTEepPeIHI POKH.

3. Bucoka koHuenrtpauia nykpiB (22,2-25,9 %) y By3nax KyIIEHHS XUTa
O3UMOTO € CBIIUYEHHAM J00poro (i3i0J0TIYHOTO CTaHy POCIMH Ha MOMEHT
BXOJ/I)KEHHS B 3uMy. Takuii piBeHb BYTJIEBO/IB XapaKTEPU3Y€E COPTHU SIK MOPO3OCTIHKI
Ta 3/1aTHI e()EeKTUBHO aJanTyBaTUCS O CTPECOBHX YMOB 3UMOBOTO MEPioay, 30KpeMa

710 HU3BKHUX TEMIIEPATyp 1 MOKIMBOTO TAHEHHS CHITY (B1IJIUT).
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Introductions. Under conditions of intensive livestock production, imbalances
of macro- and microelements in animal diets are becoming increasingly common,
particularly against the background of an unstable environmental situation. Such
disturbances may contribute to the development of metabolic disorders in animals
and deterioration of the quality and safety of animal-derived products.

Heavy metals, particularly lead and cadmium, are among the major
environmental pollutants of current concern. These elements are characterized by
high mobility and the ability to accumulate in various components of the biosphere,
entering the trophic chain through the sequence air, water, soil, plants, animals, and
humans. As a result, heavy metal contamination complicates the production of
high-quality agricultural products and poses a potential risk to both animal and
human health.

The main anthropogenic sources of these elements in the environment include

fuel combustion, the use of pesticides, certain organic compounds, and industrial
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waste. Anthropogenic activities are reported to account for approximately 94-97% of
environmental lead emissions and 84-89% of cadmium emissions.

Numerous experimental studies have demonstrated that cadmium and lead
exert toxic effects on various organs and physiological systems in mammals.
Prolonged exposure to these metals and their continuous intake, even at relatively low
concentrations, may lead to immune suppression, reduced resistance to infectious
agents, and an increased risk of allergic, autoimmune, and neoplastic disorders.

Lead and cadmium are considered thiol-reactive toxicants because of their
ability to bind to sulfhydryl (-SH) groups of proteins. Their toxic action is largely
associated with inhibition of enzymatic systems through interaction with sulfhydryl,
carboxyl, and amino groups of protein molecules, resulting in structural and
functional alterations of enzymes. These processes may also contribute to oxidative
stress and disruption of the antioxidant defense system.

Aim. Therefore, the aim of this study was to investigate the functional state of
the antioxidant defense system in rats under prolonged cadmium and lead exposure.

Materials and methods.

The experiment was conducted on male Wistar rats weighing 200-220 g. The
animals were randomly divided into four groups:

1. Control group — rats were administered drinking water intragastrically
through a metal probe in a volume equivalent to that of the aqueous solutions of Cd**
and Pb** salts administered to the experimental groups.

2. Experimental group 1 — rats were administered a 0.029% aqueous
solution of cadmium chloride at a dose of 4.0 mg/kg body weight.

3. Experimental group 2 — rats were administered a 16.6% aqueous solution
of lead acetate at a dose of 200 mg/kg body weight.

4.  Experimental group 3 — rats received a 16.6% aqueous solution of lead
acetate at a dose of 100 mg/kg body weight in combination with a 0.029% aqueous
solution of cadmium chloride at a dose of 2.0 mg/kg body weight.

Throughout the experimental period, the rats were maintained on a balanced

diet that met their nutritional requirements. Drinking water was provided ad libitum
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from 0.2-L glass drinking bottles.

All procedures involving animals were performed in accordance with the
European Convention for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes (Strasbourg, 1986).

Results and discussion. The results of the study showed that administration of
a 0.029% aqueous solution of cadmium chloride at a dose of 4.0 mg/kg body weight
to rats of experimental group 1 resulted in a decrease in superoxide dismutase (SOD)
activity throughout the experimental period. On day 1, SOD activity in the blood
serum of rats in experimental group 1 decreased by 3.9%, on day 7 by 11.6%, and on
day 14 by 23.2% compared with the control group. Beginning on day 21, SOD
activity showed a slight increase relative to the previous sampling point; however, it
remained 20.6% lower than that of the control animals.

Similar changes were observed in catalase activity. On day 1, catalase activity
decreased by 4.3%. On day 7, the activity of this enzyme in the blood of rats from
experimental group 1 was 13.6% lower than in the control group, whereas on day 14
it decreased by 22.5%. On day 21, catalase activity in the blood serum of rats in
experimental group 1 was 5.51 + 0.100 pmol/min-L, while on day 28 it increased to
6.26 = 0.115 umol/min-L.

Reduced glutathione is an important non-enzymatic component of the
glutathione-dependent antioxidant defense system. Under cadmium exposure, the
level of reduced glutathione in rats of experimental group 1 decreased by 28.2% and
37.4% on days 7 and 14, respectively, compared with the control group. On days 21
and 28, its level began to increase slightly and ranged from 1.701 to 1.789 mmol/L.

Administration of lead salts also resulted in suppression of the enzymatic
component of the antioxidant defense system. A slight increase in SOD activity was
observed only on day 1 of the experiment.

On day 7, catalase and SOD activities in the blood serum of rats from
experimental group 2 decreased by 14.3% and 9.7%, respectively, compared with the
control group. The lowest activities of both enzymes were recorded on day 14, when

catalase and SOD activities were 21.3% and 21.9% lower, respectively, than the
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corresponding control values.

Changes in reduced glutathione levels in rats of experimental group 2 followed
a pattern similar to that observed in experimental group 1. However, the
concentration of reduced glutathione remained slightly higher than that recorded in
the cadmium-exposed group. On days 7 and 14, reduced glutathione levels decreased
by 25.9% and 36.2%, respectively, compared with the control group.

The most pronounced suppression of the antioxidant defense system was
observed in experimental group 3, in which rats were subjected to combined
cadmium and lead exposure. On days 1 and 7, SOD activity decreased by 4.5% and
13.5%, respectively, whereas catalase activity decreased by 4.6% and 15.5%
compared with the control group. During the same period, reduced glutathione levels
decreased by 13.1% and 29.3%, respectively.

On day 14, rats of experimental group 3 exhibited the greatest suppression of
antioxidant defense parameters. This finding may be associated with the ability of
cadmium ions to inhibit the activity of antioxidant enzymes more strongly than lead
ions, while combined exposure to both metals produced a more pronounced adverse
effect than exposure to either metal alone.

On day 21, catalase and SOD activities in the blood of rats subjected to
combined lead and cadmium exposure were 19.7% and 25.2% lower, respectively,
than in the control group, while the level of reduced glutathione decreased by 24.4%.

Thus, combined administration of cadmium and lead salts produced a more
pronounced disturbance of the antioxidant defense system than exposure to either
metal separately. The observed changes indicate disruption of the balance between
antioxidant defense mechanisms and the intensity of lipid peroxidation processes
under combined cadmium-—lead exposure.

Conclusions. Administration of cadmium and lead salts to experimental rats
resulted in suppression of the antioxidant defense system, as evidenced by decreased
levels of reduced glutathione and reduced activities of superoxide dismutase and
catalase.

Combined administration of cadmium and lead salts produced a more
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pronounced decrease in antioxidant defense parameters than separate exposure to
either toxicant. The most substantial suppression of antioxidant activity was observed
in rats of experimental group 3 on days 14 and 21 of the experiment.

The obtained results contribute to a better understanding of the mechanisms
underlying the toxic effects of cadmium and lead and may provide an experimental
basis for the development and evaluation of protective or antidotal approaches aimed

at reducing the adverse effects of combined cadmium-lead intoxication.
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Introduction. According to production of enzymes that break down organic
matter and biologically active compounds that counteract pathogenic bacteria, other
fungi, and nematodes, ascomycetes play an important role in ecological systems
[1-3]. Among more than 622 species (170 genera) of ascomycetes and more than 226
species of hyphomycetes (55 genera) there are also quite rare species, in particular
representatives of freshwater ascomycete fungi, which were discovered relatively
recently and are of great interest to researchers [4]. Among them, the Sordariomycetes
are one of the largest classes of ascomycetes, comprising six subclasses, 32 orders, 105
families, and 1,331 genera [5]. It was a representative of the subclass
Hypocreomycetidae, order Hypocreales, family Hypocreaceae-Acrostalagmus
luteoalbus (Link) Zare, W. Gams & Schroers (2004) — that drew attention in our
study, as it was first discovered on coniferous plants in the central region of Ukraine,
in the city of Dnipro. Members of the genus Acrostalagmus can be found on
coniferous fungi, vermicompost, in soil, on cocoa branches, on the roots of

strawberries and tomatoes, on plant leaves, and on building structures [6-10].
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Aim. Identification and morphological and ecological characterization of fungi
belonging to the class Ascomycota.

Materials and methods. Standard environmental procedures for sample
collection and transport to the laboratory were followed. Standart microbiologycal
methods were used in the laboratory analyses. Microscopy was used for the direct
identification of fungi.

Results and discussion. From samples of Pinus sylvestris (L.) needles
showing signs of infection (complete loss of green color at the site of this year’s
growth and dieback at the tips of the shoots), a fungal isolate was isolated and, based
on cultural and morphological characteristics, identified as Acrostalagmus luteoalbus
(Link) Zare, W. Gams & Schroers (2004). Colonies of the A. luteoalbus strain grow
slowly on a PDA, range in color from dull orange to orange-brown, and reach a
diameter of 23-25 mm after 7 days of incubation at 25 °C (Fig. 1). The underside of
the colonies was orange, with a lighter orange color in the center. Conidiophores
were erect, pale orange-brown, measuring 100-12 x 4.0-4.5 um, with multiple
verticillate branching ranging from one to several orders. The phialides were

flask-shaped, transparent, and measured 12-22 x 3.0-3.5 um. The conidia were oval,

—

pale reddish in color, and measured 3.3—4.2 x 2.1-2.6 um (Fig. 2).

Fig. 1. View of a colony of Acrostalagmus luteoalbus (Link) Zare, W. Gams &
Schroers (2004) on a PDA (front view on the left and back view on the right)
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Fig. 2. Morphological structure of Acrostalagmus luteoalbus (Link) Zare,
W. Gams & Schroers (2004) — mycelium, conidiophores (A), and conidia (B)

under a microscope (scale bar: 20 pm)

To confirm the pathogenic effect on conifers, a conidial suspension was used to
treat Scots pine (P. sylvestris (L.)) seedlings. Three weeks later, the seedlings showed
signs of rotting, wilting, and lodging (Fig. 3), from which a pure culture of the fungus
was again isolated, exhibiting properties identical to those of the original

A. luteoalbus culture.

Fig. 3. Lodging of Scots pine (Pinus sylvestris (L.)) seedlings caused by the
fungus Acrostalagmus luteoalbus (Link) Zare, W. Gams & Schroers (2004):
A — infected seedlings; B — control seedlings

Conclusions. A morphological study identified the fungal species
Acrostalagmus luteoalbus, isolated from samples of infected Scots pine (P. sylvestris)
needles, and confirmed its potential pathogenic effect on pines through the treatment

of young coniferous plants under in vivo conditions.
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HAKOIIMYEHHA BA’KKUX METAJIIB IEPEB’IHUCTUMH
POCJIMHAMM B 30HI JIAJABbHOCTI NPUJHINPOBCHKOI TEC

Kopens Ouiekcanap Iroposuy,

acIipaHT,

JIHInpoBChKMIA HAIllOHANBHUHN YHIBepcuTeT iMeHi Onecs ['onuapa,
[Ipocnexkt Haykwu, 72, ninpo, Ykpaina

Beryn. Ilpunninposceka TEC € omHMM 13 MANPUEMCTB, SKI € TOJOBHUMU
JoKepenaMu  HeOe3NeyHuX BHUKUIIB y MexaxX [IpuaHInmpOBCHKOTO €KOHOMIYHOIO
perioHy Hamoi aepkaBu. bymo BH3HaueHO mIOpiuHi oOcsru BukumiB Hg i Pb y
HaBKOJIMIITHE CEPEIOBHUILIC 3a YJacTIO I1i€i cTaHii. Bigomo, 110 111 XiMiUHI €JIEMEHTH
BiHOCAThCA 110 MertamiB | Ta |l xmaciB HeOGesmeku. Takok Oyao BHU3HAYEHO
OCOOJIMBOCTI Ta XapaKTep HAKOIMMMYCHHS 3a3HAYCHUX BAXKKUX METAJIB y IPYHTaX, 1
BIJIMOBIJIHO JI0 ILBOTO 3TOJIOM — HAKOMHUYEHHS IUX METaliB y JepeB’sTHUCTUX
pociuHax, 3a BIumBy BUKUIB Bix [Ipuaninposcekoi TEC [1-3].

Bcranosneno nepesuinenns piBHiB ['JIK mo meramiuynum enementam Hg i Pb
Ha BijactaHi 10 7 kM Bix [IpugainpoBcbkoi TEC 13 MakcMMaIbHUMM 3HAYCHHSIMH HA
BijicTaHi 2—4 kM Bij miel ctaniii (3okpema nepeBuiiends ['JIK mo Hg y 4 pasu 1 no
Pb y 2 pa3u) Ha TepuTOpil KHUTIOBUX MacuBiB. Tako Maike y KOHTPOM Iii
MOKa3HUKHU mepeOyBain Ha TepuTopii 6otaniyHoro caaxy JHY (nmepesumenus I'JIK
0 JIBOM 3a3HAaYCHUM BaXKKHMX MeTajaM ifeHTudikoBaHo y 1,2 pasn) [1,4].

TakoX BCTaHOBIIEHO MaKCHUMAaJbHE HAKOIMYEHHS 1HIIMX Ba)XXKUX METAB Yy
IPYHTax 1 JepeB’SIHUCTUX pociuHax, 3okpema Cd, As, Zn i Cu, Ha BiacTaHi 0,5-2 kM
Bix [Ipugninposcskoi TEC, sike y 4,2—4,9 pa3u 6unbiie (13 MOCTYIOBUM 3MEHIIICHHSIM
BiacTani 10 craniii) 3a I'JIK mo Bignomennto 10 Cd, y 3,6-5,1 pasu Oinbmie 3a I'JIK
1o BigHOIIEeHH!O A0 AS, a Takox y 1,0—1,3 pa3u Outbiie 3a I'JIK mo BigHOIIEHHIO 110
ZniCu[1,5].

3BHYaiiHO, B yMOBaX TEXHOTEHHO 3MIHEHHUX CEpPEIOBHUIN Ha MPHUKIaII
[TpuaninpoBchkoi TEC HalOUTBIT aKTyadbHUM MUTAHHAM € BUBYEHHS 3aTHOCTI

POCIMHHUX KOMIIOHEHTIB OI10TeoIeHO031B (TakuX, SK JACPEeB SHHUCTI POCIUHU)
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aKyMyJIIOBaTW Ti YW 1HINI XIMIYHI 1HTPEIIEHTH, Y TOMY YMCI1 Ba)KKI METalH, SKi
BBAXKAIOTHCA JOBOJI TOKCHYHUMU. [Ipu mpoBeaeHHI eKOO10JOTIYHUX JTOCIHIHKEHb B
yMOBax 3a0pyJHECHHS JOBKULISI BaXXKMMH MeETajlaMH BHACHIJIOK BHKHIIB 13
[Tpunnuinposcbkoi TEC, a moTiM — akymyJisiii UX TOKCHUKAHTIB JEpEB’SIHUCTUMU
pOCIIMHaMM, 3HA4YHY YyBary MOPUJUISIOTh BUBUYEHHIO OCOOJIMBOCTEW IOTJIMHAHHS
POCIMHAMHU THX YM 1HIIUX BXKHUX METaNIB 13 aTMOC(EpHOTO IMOBITPs Ta IPYHTY, a
TaKOX HAKOMWYEHHS IUX EJIEMEHTIB y pI3HUX OpraHax JACpPeBHUX POCIHUH, IO
3pOCTalOTh Ha TEPUTOPISAX 13 BUCOKUM PIBHEM PO3BUTKY MPOMHKCIOBOCTI [1, 6].

Taxk, gepeBa 37aTHI HAKOMUYIYBATH JIOBOJII 3HAYHY KUTBKICTh BaXXKUX METAIB,
azcopOyroun ix. BUCOKI MOKa3HMKKA HAKOMMYEHHS PI3HUX BAXKKUX METaJIIB TAKUMHU
opoJiaMH JiepeB, SK, Hampukian, kieH-sBip (Acer pseudoplatanus L.), kien
scenenuctuid (Acer negundo L.), ropobuna 3Buuaiina (Sorbus aucuparia L.), Tomoss
kaHajacbka (Populus x canadensis Moench), Tomons kurtaiiceka (Populus simonii
Carriére), Tomons itamiticeka (Populus nigra var. pyramidalis Spach.), a takox
Oepesa nosucia (Betula pendula Roth), cBimuate mpo 3maTHICTE WX BHUIIB POCIHH
70 BWIYYEHHS Ta aKyMyJAIii 3HAYHOI KUIBKOCTI PI3HUX BaXKUX METaliB 13
HABKOJIMIIIHBOTO CEpelOBUINA. AKyMYJSIiS 3a Yy4YacTIO 3€JIeHHX HacaKeHb
IIKIJIJTMBAX METaNIB 13 TIOBITPSI Ta IPYHTY BUCTYMA€E Yy POJIi TOJIOBHOTO Oap’epy s
MOJAJIBIIIOTO  PO3MOBCIOJPKEHHA IIUX €JEMEHTIB, 1 caMe€ TOMY BHBUYCHHS
0COONIMBOCTEM 3a0pyIHEHHS JEPEBHUX HACAPKCHb BAXKKMMHM MeETajlaMu 3a il
MIPOMUCJIOBUX BHUKHIIB € HEOOXITHUM JUIsI HaJaHHS KOMILIEKCHOI OIIHKHA CTaHy
POCJIMHHUX O10LIEHO31B Ha aHTPONOTE€HHO 3MIHEHUX TEPUTOPISX, 30KpeMa MOOJIU3Y
[Mpunninposcekoi TEC [1,4-15].

Y paiioHax 3 IHTEHCHBHMM TEXHOT€HHHUM BUPOOHHUIITBOM, 30KpeMa
[Ipuaninposcskoi TEC, cTBOprOIOTHCS 0COOJIMBI 30HH T'€OXIMIYHOTO 3a0pyAHEHHS.
[Ipu 3ropsiaHi Byrunis sk ocHoBHoro nanmBa TEC B aTMocdepHe MOBITps MOTpaIuisie
BEJIMKa KUIBKICTh PI3HUX 3a0pyIHIOIOUMX PEYOBHH, IO 3YMOBJICHO SIK OOcCsAramu
BUKOPHUCTAHHS BYT1/UISA, Tak 1 oro ckiagoMm. Bimomo, mo Ilpunninposceka TEC €
OCHOBHHM JDKEpEIOM 3a0pyTHEHHS JTOBKULIA MeTanamu | kimacy HeOe3neKku, TaKuMH,

sk Hg 1 Pb, a Takoxk y BUKMIax BiJ LI€T CTAHIIT 3yCcTPidatOThCS Taki enemMenTH, sik Cd
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TOPsI/ 3 THIIMMHA BOKKUMHU MeTaiamu [1, 7].

Haitbinpmmii piBeHb akyMyJslii BaKKMX METaliB JIEPEBHUMH POCIMHAMU
CIIOCTEPITa€EThCA Y BEPXHIX IIapax IPyHTY, TOOTO Ha riaubuHi 10 20 cM, mpoTe y
JESKNX BHITAJKaX OyJ0 BHUSABICHO NPOHUKHEHHS IUX IIKIJIMBHX XIMIYHUX
€JIEMEHTIB 1 Ha rMOUHY Ounbiie 1 M. 3aTHICTh BAXKKUX METANIB J0 aKyMYJISIIT K Y
BEpPXHIX, TaKk 1 y OUIbII TAMOOKMX Iapax IPYHTY, a IMOTIM — Y JepeB’SHUCTUX
pOCIIMHAX, BKa3y€ Ha HAasBHICTh JOBTOTPUBAJIOTO HETATUBHOTO BIUIMBY ITHX
METaJIIYHUX €JEMEHTIB Ha IPYHT 1 JEpeBHI POCIAMHW Yy 30HI [ii BHKHU/IIB
[Mpunainposcekoi TEC [1, 8].

[Ipunninpocbka TEC BimHOCUTBCA 10 HaWOUIbII HEOE3NMEeYHUX SAK 3a
KUIBKICTIO, TaK 1 32 TOKCUYHICTIO BUKHU/IIB MiANPUEMCTB [[HIMTponeTpoBchkoi 001acTi,
AK€ BXOAWTh [JI0 CTa HaWOUIBIIMX OO0 €KTIB-3a0PYHIOBAYIB HABKOJUIITHHOIO
cepenoBuia B Ykpaini. [Ipo 11e cBig9aTh MOKa3HUKHU 3araJIbHOTO 00CATY BUKHIIB Bi
I1€1 CTaHIIli, K1 CTAHOBJIATH 84 THC. T HA PIK.

MeTta po6oTu. VY 3B’53Ky 3 IIUM JIOBOJII aKTyaJIbHUM 3aBJaHHSAM € BU3HAUCHHS
KUIBKICHOTO BMICTY BaXKHX METaJlB Yy TIpYyHTax ypOOIEHO31B MOOJIU3Y
[Tpunninposcekoi TEC 3anmexHO BiJ iXHBOI BIACTaHI 10 BIAMOBIAHOTO JKEpena
3a0pyIHEHHS, 1 BIAMOBIAHO JI0 I[LOTO — BMICTY IIMX BaXXKHX METAJB Yy JEPEBHUX
pocauHax [1, 9].

[Tpunninpocbka TEC posramoBaHa Ha Teputopii Micta JlHiOpo 1
XapaKTepU3yeThbcs O€3Mmocepe/IHiM HETaTUBHUM BIUTMBOM Ha CTaH HAaBKOJMIIHBOTO
CepeOBHUINA TIOPSA/ 3 THITUMU JpKepenamu 3a0pyaHeHHsS. OCHOBHUM MaJIMBOM, IO
Hapa3l 3actocoByeTbcs Ha IlpuaninpoBcekiii TEC, € Byrumwis Mapku «aHTpauuT
Alll», a Takox mapku «T», TOOTO TicHE BYTUUIA. AHTPAIUT BITHOCUTHCS IO BYTULIS
BHCOKO1 SIKOCT1 13 BMICTOM BYTJICIIO 10 95% 1 BUXOJOM JIETKMX peuoBUH 110 8%.
Byrimna wmapku  «T» XapakTepusyeThCs JEIM0 HWXKYUM piBHEM Byriedikarii
(85-92%) i memo OIIBIIMM BUXOAOM JIeTKUX peuoBuH (8—18%) [1, 10].

Marepiaau Ta Meroau. 3rigHO 3 pe3yjibTaTaMU aHaji3y BMICTY PI3HUX
Bakkux MetaiiB y Byruui [Ipuaninposcbkoi TEC (Ta6n. 1) MoxHa BiA3HAYUTH, IO

y TaKOMY BYT1UUTl y HAWOUIBIIIM KUIBKOCTI MICTATHCS TaKl BaXKi MeTald, sik Zn 1 Mn
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[1, 11].
3rinHo 3 Tabn. 1, gemo 3HayHWit BMmicT Pb y mpoGax Byrumis Bin
[Ipuaninposcbkoi TEC Bka3ye Ha 3HAYHUM BHECOK IIi€l CTaHIIi y 3a0pyIHEHHS
JTOBKULIS BIAMOBIIHUM BaXXKMUM MeTaimoMm. Bwmict Hg y Takomy Byrimum € mgyxke
HE3HAYHUM — Ha 1—2 mopsiIKKM MEHIIUM 3a BMICT Pb, mpoTe 3Bakaroun Ha BUCOKHIA
piBeHb Hebe3neuHocTi Hg Ta HU3bKUM AOMYCTUMHUH MOPIT BMICTY IIBOTO MIKIJTTUBOTO
MeTajJy Y POCIMHHHUX KOMIIOHEHTaX €KOCHCTEM (3HAYHO HWKYHMKA 3a BCl 1HII BaXKKi
METaM), BUKUIAN NPOAYKTIB 3ropsiHHs nanuBa Ha [lpuaninpoBcbkii TEC MOXyTh
CTAaHOBHTH 3HAYHY €KOJIOTIUHY 3arpo3y Imoj1o0 3abpyaaennas Hg [1].
Taoaunnsg 1

Bwmict Baxkkux MetadiB y Byrijuti Ilpugninposcbkoi TEC [1]

JlocnipKkyBaHUM €J1EMEHT Bwmict, mr/kT
Huak 32,82 + 0,984
Mapranens 26,09 £ 0,782
CBuHeELb 7,47 +£ 0,209
Minb 2,41 + 0,043
Mum’ gk 0,10 + 0,009
Kammiit 0,05+ 0,003
PryTh 0,05 + 0,003

VY nepepaxyHky Ha o0csru crnoxkuBaHHa Byriuis [Ipuaninpocbkoro TEC

KUTBKICTh HaHOUIBIN HeOe3neuHnx Bakkux MetaniB (Hg i Pb) mokasana y Taom. 2.

Taoanusa 2

O6csaru BukuaiB Hg i Pb Bix Ilpuaninposcbkoi TEC [1]

OOcsru Byruuis, T/pik

KinpkicTs Bakkux metaniB y Bukuaax Big TEC, T/pik

Hg

Pb

2 MJTH

0,10

14,94

3rigHo 3 Tabn. 2, IlpuaninpoBceka TEC Bukugae y noBKULIS Onm3bko 15 T
cnonyk cBuHoO 1 100 xr cmonyk pryTi. I3 mpoBeaeHHSIM AOCHIIKEHb B yMOBax
exocucteM CrenoBoro [IpuaHIIPOB’S TPOTATOM OCTAaHHBOIO AECATUPIUUsA Oyi0
BiJI3HaYEHO 3pOCTaHHs BMicTy BaKkux metaiiB Pb, Cu ta Niy 1,5-2 pa3u, a Hg —y

2—14 pa3ziB 3aJIe’)KHO BiJl PI3HUX €1a(OTOMIB Yepe3 3pOCTaHHS TEXHOT€HHOTO TUCKY
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[1].

Pe3yjabTatu Ta 00roBOpeHHs. [3 OTpUMaHHSIM EKCIIEPUMEHTAIBHUX TaHUX
OyJI0 MOKa3aHo, IO BMICT BOKKUX METANIB y IPyHTaX HacaMIiepes 3ajekKHUTh BiJl
ob6cary BukuaiB Big TEC, a Tako BiJ BiJCTaHI AOCTIIKYBaHHMX IUISHOK [0
roJIOBHOTO Jpkepena 3a0pynHenHs. Tax, y 3oni nii IlpunninpoBcekoi TEC Ha
Bijictadl 500 M BUSIBJICHO BEJIMKY KIJIBKICTh TaKMX €JIEMEHTIB Y IPYHTaxX 1 pOCIMHAX,
sk Cd 1 Zn, mo moB’s3aHO 13 BEJIMKUM BMICTOM ITUX BOKKHX METAJiB y BYTUII, SIKE
BUKOpUCTOBY€eThCs Ha [Tpumninporcwkiit TEC [1, 12].

Takum uwmHOM, 3aranpHi pucu BIMBY TEC Ha HaBKONMIIHE CEPEIOBUILE
MOJISITal0Th y 3a0py/IHEHHI IPYHTIB HacaMIepea TaKMMH BaXKUMH MeTanamu, sk Hg,
BMicCT sikoro B enadoromnax 61 [Ipunninposcekoi TEC nepesuntye I'JIK y 2,1 pasm,
Cd (mepeBuwmienns I'IK y 4,9 pasu), As (nepeBumenns I'JIK y 5,1 pasiB) 1 Pb
(nepeumiennss ['JIK y 1,5 pasm). Lli )k Baxki MeTald MOXYTh aKyMyJIIOBaTUCS
JEPEeBHUMHU POCIMHAMHU, W10 3pOCTAalOTh Ha 3a0pyaHeHux Teputopiax. [lo
BIIHOILICHHIO JI0 JIESIKUX BaXKKUX METaliB, Takux, Ak Cd, As 1 Zn, crnocTepiraeTbes
MaKCUMaJbHUI iXHIA BMICT y IpyHTax Ha BIJCTaHl BiJl TOJIOBHOTO JDKEpela
3a0pynHeHHs (To6To y usomy Bunaaxky — [lpuaninposcskoi TEC) mo 1000 m. Ipu
1IbOMY piBeHb 3a0pyaHeHHs exadoTomiB nepeBuiye I'JIK y 4-5 pa3iB i cTaHOBUTH
s Cd — 7,33 mr/kr, As — 10,89 mr/kr 1 Zn — 87,35 mr/kr. Ilpu BigmaneHH1 Bia
TOJIOBHOTO JDKEpesa 3a0pyJHEHHS BMICT I[HMX METAliB y TPYHTax IOCTYIOBO
3HMKYEThCS 1 nocsarae piBas ['IK, a came miist muHKY — Bke Ha Bifctani 2000 m Bif
[Tpunninposcwrkoi TEC, a gy kaamiro — 3000 M Bif i€l cTaHiii. Y TOM yac MHII K
PO3IMOBCIOJIKYETHCS Ha Ile OUIbIII BIJACTaHI, a CaMe€ BMICT LbOTO MIKIJIJIUBOTO
enemeHTy Ha Bigmanenni 4000 M Bix craniii nepesuinye I'JIK y 2,9 pasis [1].

BucnoBku. Orxe, [Ipunninposcbka TEC € TOJ0OBHUM JKEpPEIOM €KOJIOTTYHO
HeOe3nmeuyHnx  BUKHIAIB Y  JlHImpomeTpoBChKit  oOmacti. Y Byruwi, 110
BUKOPUCTOBYEThCS sk manuBo Ha [lpumninposcekiit TEC, wmicTuThCs Benmka
KUIBKICTh HMHKY 1 Maprasifio, AeII0 MeHIIa KIJIbKICTh CBUHIIO 1 30BCIM Majia
KUIBKICTh Miji. Bu3HaueHO 0COOIMBOCTI PO3MOMALTY BaXKKHX METaNliB B enadoromnax

3ajiesxHo Bi Bigctanl 7o TEC. MakcumanbHe HakonndeHHs Ha BijcTadl 0,52 kM BiJ
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[Mpuaninposchkoi TEC mns Cd csrae 3nadenns, o y 4,2-4,9 pasu Oinbire (3i
3MEHIICHHIM BifcTaHi A0 cranmii) 3a ['JIK, ais As — 3nauenns, mo y 3,6-5,1 pasu

oinpie 3a I'JIK, a g Zn 1 Cu — 3Havenns, mo y 1,0-1,3 pas3u Oinsiie 3a I'JIK [1].
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AHAJII3 POJII TEJEMEJUIIMHA B CUCTEMI AMBYJIATOPHOI
MEJIUYHOI JOIIOMOI' HACEJIEHHIO YKPATHU
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KHIT «Kminika «CimeitHuii ikap»

[I1poKiBCHKOT CLIIBCHKOT pajau, YKpaiHa

ORCID ID: 0009-0001-7781-3822

AKTyadbHiCTb. YpogoBxk 2022-2026 pokiB cHCTeMa OXOpPOHH 3J0pOB’S
Vkpainu 3a3Hana CyTT€BHX CTPYKTYPHUX 3MIH IiJI BIUIMBOM ITOBHOMAacHITaOHOIO
BTOPTHEHHS pociiicbkoi (emepartii. Jlo 2022 poky 3acToCyBaHHS TelIEeMEIUYHUX
TEXHOJIOTI B amOyJaTOpHIA TMpPaKTUIl 3aJMIIATIOCS MEHII MAacITaOHUM Ta
HEpIBHOMIPHUM, HE3BaXKaIOYM Ha HAsBHICTH BIAMOBIAHOI HOPMATUBHOI 0a3zu. OmHak
MONIKO/PKEHHS Ta pPYWHYBAaHHS YacCTUHU MEIUYHOI 1HPPACTPYKTypHU, MacoBe
BHYTPIIIHE Ta 30BHIIIHE EPEMIIICHHS IIUBUILHOTO HACEJICHHS, @ TAKOK BUHUKHEHHS
30H 13 BUCOKMM PHU3UKOM JUJIs1 (DI3UYHOTO BIJBITYBAaHHS 3aKJIAIIB OXOPOHH 370pPOB'SA
MEPETBOPUIIN  TEIEMETUIIMHY 3 JIOIOMIKHOI CEpBICHOI OIIlii Ha BaXIUBUN
IHCTpYMEHT 3a0e3eueHHs 0e3MepepBHOCTI MEANYHOI ToromMord [ 1, 2].

Hapazi po3BUTOK TeleMenuuyHUX Mepex B YKpaiHi crpuse 30epekeHHIO
J0CTyIy 0 KBadi(hiKOBaHOI JIKApChKOT JOMOMOTH JJIi MEIIKAHIIIB BiJJajIeHUX
CUIBCBKMX TpOMaJl, BHYTPIIIHBO TNEPEMIIIEHUX OCIO0 1 JKUTENIB MNPUMPOHTOBUX
TepUTOpiH, e (¢i3MUHAa TPUCYTHICTH BY3bKOMPOQIILHUX CIEIIaTICTIB BUSBHIACS

OOMEXEHOI0 a00 HEMOXJIUBOI. MOXIMBICTh AUCTAHLIMHOTO KOHCYJIBTYBaHHS
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CYTTEBO ONTHMI3yBaJla YacOBl BUTPATU Ha JAIarHOCTHUKY, a TaKOX MOXKE CHPUATU
CBOEYACHOMY BH3HAYCHHIO IMMOJAJIBIIOT TAKTUKH Ta HEOOXITHOCTI 3adydeHHS
€KCTPEHOT MEANYHOI JJOTIOMOTH. Y pe3yibTaTi KOMILIEKCHOTO MOEAHAHHS Aep>KaBHUX
pedopmM, 3amydeHHS MIXKHAPOIHOT JOMOMOTH Ta IIBHIKOI aJanTamii MeTuIHUX
IpaIiBHUKIB TEJIEMEJANYHI TEXHOJOT1i CTadu OJHUM 13 1HCTPYMEHTIB OpraHi3aiii
aMOyJIaTOpHOI MEIUYHOI JoTIoMOTrH. [3, 4].

Mera pocaigxenns. [IpoanamizyBaT poibp TENEMEAUIIMHA B CHCTEMI
aMOyJIaTOPHOT MEUYHOI JOTIOMOT'H HACEJICHHIO YKpaiHu.

OcHoBHa yacTtuHa. Tenemenunmuaa nependadae HagaHHS MEIUYHOI Ta/abo
peabimiTamiifHOI ~ AOTMOMOTHM  JUCTAHIIIMHUM  CHOCOOOM 13  BUKOPUCTaHHSIM
iH(OpMAIIHHUX, €TEKTPOHHUX KOMYHIKAIITHUX Ta MpOrpaMHO-anapaTHUX 3acoOiB.
BoHa Moke BHKOPHCTOBYBAaTHCS IS KOHCYJbTaIlii, CIIOCTEPEKEHHS 3a CTaHOM
3JI0pPOB’s, KOHTPOJIIO JIIKYBaHHSI Ta BU3HAYEHHS MOTPEeOU B MOJATIBIIIOMY OOCTEKEHHI
ab0  OYHOMY  OIUIAJI  TAalle€HTa. BaXiIuBUM  eTanmoM  YJOCKOHAJICHHS
HOPMATHBHO-TIPABOBOTO PETYIIOBAHHS TEJIEMEIUIIMHA B YKpaiHi CTAI0 MPUHHSTTS
3akony Ykpainu Bim 9 cepmHsi 2023 poky Ne 3301-1X «[Ipo BHeceHHS 3MiH 10
JEeSKUX 3aKOHOAABUYMX aKTIB YKpaiHU 10A0 (PYHKIIOHYBaHHS TeJEMEIUUUHU» [S].
[Tomanpmnii pO3BUTOK HOPMATHMBHOTO pEryiroBaHHsS BinOyBcsa y 2026 pormi i3
3aTBepkeHHAM [lopsnky HamaHHS Meau4yHOl1 Ta/ab0 peabumiTamiiiHOl JOIMOMOTH 13
3aCTOCYBaHHAM TEJIEMEIUIIMHA Haka3oM MIHICTEpCTBa OXOPOHU 3A0POB’S YKpaiHU
Bij1 7 TpaBHs 2026 poky Ne 595 [14].

[ToHATTS TENMEKOHCYNBTYBAaHHS Ta TEJCBIACOKOHCYIBTYBAHHS 3aKPIMJICHO SK
MPOIEC B3a€EMOJIII MDK JIIKapeM 1 Mali€HTOM 3a JOMOMOTOI0 3ac001B €JIEKTPOHHOT
KOMYHIKaIlii i HaJaHHA KOHCYJIbTAaTUBHUX BHUCHOBKIB. TesemiarHoCTUKY
BU3HAYEHO SIK AMCTAHIIIIHY OLIIHKY CTaHy 3/JI0pPOB'St HA OCHOBI NEpeIaHuX UPPOBUX
JTaHUX OOCTeXeHb. TepMiH TeleMeTpis OMHUCY€E MUCTaHIIHEe BUMIpIOBaHHS, 30ip Ta
nepeaady ¢i3ioJ0oTIYHUX MOKA3HUKIB NarieHTa [6].

Po30ymoBa  BITYM3HSHOTO  TEJIEMEIUYHOTO MPOCTOPY CIHUPAETHCS  HA
PO3IIMPEHHS  1HPOPMAIIMHO-KOMYHIKAIIHHOT 1HPPACTPYKTypr Ta 1ii TOCTYIIOBY

iHTerpamito 3 EnektpoHHowo cuctemoro oxopoHu 3aopoB's (ECO3). Ile crBoproe
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YMOBH JIJIs1 3a0€3MeUEHHST CYMICHOCTI TaHUX HE3aJICKHO BiJ TEXHIYHOTO PIIICHHS YU
¢i13uuHoro Micud ix 30epiranus. CyTTEBUM IMITYJIbCOM IS MaTe€pialbHO-TEXHIYHOTO
NepeocHaIeHHs aMOyIaTopii  craja MmaciTaOHa 3ajlydeHICTh MIDKHApPOIHHUX
MapTHEPIB 10 LBOTO MpoIlecy. 3a MATPUMKH MIKHApOJHUX MapTHEPIB Yy 3akiagax
OXOpPOHHU 37I0pOB's YKpaiHW BIPOBAIKEHO HU3KY CIHEIiali30BaHUX TEIEMEIUYHHUX
CHUCTEM 1 MPOrpaMHUX PillieHb [7].

3a manumu Y. Kulhinskyi et al. ans narfieHTiB 13 XpOHIYHUMHU HEIHPEKIIHHUMU
3aXBOPIOBAHHSAMHU TEJICKOHCYJIbTAIllT 3a0€3MeuyloTh KIIHIYHI pe3yJbTaTH, sIKi He
MOCTYNAIOTHCS 32 €(PEKTUBHICTIO TPAIUIIHHUM OUYHUM MpuiiomMaM. YacTka mociayr
TEJIEMOHITOPUHTY Cepell 3arajJbHoro oocsiary mudpoBoi MEIUIHOT JOITOMOTH 3pocia 3
8 % 110 26 % [8].

VY wmeta-ananizi M.G. Rabbani et al. pesynsraTin orpumani 3 Patient-Reported
Outcomes CBITYUTH NPO BUCOKUH PIBEHb CHPUHHATTA MNallieHTaMU TeJIeMeIUYHUX
MOCIYT, SIKUA HEPIAKO MEpPEeBUIIYE MOKa3HUKU 3aJ0BOJICHOCTI Bl TpaJuLIHHUX
BI3UTIB J10 JiKaps. J[Jsg MEMIKaHIIB CUILCHKOI MICIEBOCTI Ta 0Ci0 13 OOMEKEHOIO
MOOUIBHICTIO MOKJIMBICTh JAMCTAHIIIIHOI B3a€EMOIIT 3 JIKapeM BHUCTYIMA€ KIOUOBUM
(dakTopom, 10 3abe3nedye Oe3mepepBHICTH JIIKYBAJIbHO-I1arHOCTUYHOTO MPOLECY
[9].

He3Bakatoun Ha BHCOKHMM TeMIl po30ylOBH, NPAKTUYHE BIPOBAIKEHHS
TEeJIEMEIUIMHU B aMOyJaTOpHIM Mepexi YKpaiHH CYNpPOBOIKYETHCS HU3KOIO
CyTTEBUX Oap'epiB Ta pusMKiB. KIIFOUOBOIO MPOOIEMOIO 3aTUIIAETHCS 30€pEKESHHS
1M(poBOT HEPIBHOCTI MK BEITUKUMH MICTAMHM Ta CUIbCHKUMHU YM MPUGPOHTOBUMHU
teputopiiMu. HecTaOunbHICTh IHTEPHET-3B'SI3KY, JAE€PIUUT BUCOKOIIBHJIKICHOTO
IITUPOKOCMYTOBOTO TOKPUTTSA Ta MEPIOJWYHI BIIKIIOUCHHS €JIEeKTPOSHEPTii, 10
YHEMOXJIMBIIIOE TPOBEICHHS SAKICHUX BiJICOKOHCYJBTAIIM Ta OMEpPAaTHBHY Mepenady
IIarHOCTHYHUX JAHUX BHCOKOI po3ainbHOI 3gaTHOCTI [10].

JlomaTKoBUM CTPUMYIOUYMM (HaKTOPOM € HEJOCTAaTHIM piBeHb HU(PPOBOT
KOMIIETEHTHOCTI CepeJl YaCTUHU MAIIEHTIB CTAPIIOTO BIKY, IO J0Ja€ CKJIATHOII B
opraHizamii TenekoHcynbramii. [lamieHT Mae po3yMmiTH, IO TeJIeMEAUYHA

KOHCYJIbTalllsl HE MpU3HA4YeHa Il €KCTPEHOI MEAWYHOI JONOMOru. SKio craH
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panToBO TMOTIpHIMBCS a00 BHUHUKIM CHMITOMH, $IKI MOXYTh CBIAYMTH TPO
3arpo3MBUIN JJIS JKATTS CTaH, HEOOXITHO 3BEPHYTHUCS 32 €KCTPEHOI MEIMYHOIO
normomororo [11].

llogedinka nayichma nio uac ni020mMoeKU ma NpPoBeOeHHs. MmenemMeOUyHoOl
Koucynomayii. JIo xKoHcynbTallli MaIlieHT Mae: 3a3Jalieriib Y3rOAUTH JaTy M dac
KOHCYJIbTaIlll 3 MEIUYHUM 3aKJIaJIOM Ta MpUETHANTECS O KOHCYIbTAIli MPUOJIM3HO
32 5 XBUJIMH JO MOYATKY; MEPEKOHATHCS, 110 MPUCTPIN 3apsHKEHU, € CTa0lIbHUN
JOCTyNl J0 IHTepHeTy, MpalmpTh Kamepa, MiKpoQoH 1 AMHAMIKK; OOpaTH THXE,
no0pe OCBITIICHE MiCIIe, /Ie HE BIBOIIKATUMYTh; OaxaHo, MO0 JKepeso cBiTia O0yio
nepe] MmalieHToM; MATOTYBaTH AaHl [ iAeHTUdiKallli, SKIIO0 X 3aIUTyE MEIUYHUM
3aKiaa; 3a3Aalieriib MIArOoTyBaTH KOPOTKUU OIMUC CKapr 1 CUMITOMIB: KOJIU BOHH
MOYAJIUCA, K 3MIHIOBAJIUCA, iX XapakTep 1 TPUBAIICTh; MIATOTYBaTH NEPENIK yCiX
JKApChKUX TMpernapariB, fAKi NpuUiMae, 13 3a3HAYCHHSIM JI03yBaHHA Ta YacTOTH
NpuiioMy; TIOBIJOMUTH TaKOX TMpO ajeprii, XpOHIYHI 3aXBOPIOBaHHSI Ta
CaMOJIIKyBaHHS; MIITOTYBaTH pe3yJIbTaTH OCcTaHHIX aHai3iB, EKI', 3HiMKH, BUTMCKH
Ta 1HII BaXXJIUB1 MEUYHI JOKYMEHTH B €JICKTPOHHOMY BUIJISIII Ta 3aBAHTAXKUTH 1X Yy
CUCTEMY; 3allicaTy MUTaHHS, sIKI X04e MocTaBUTH Jikapro. [lig yac koHCynIbTaIli:
YITKO IMOBIJIOMUTH OCHOBHY MPUYHMHY 3BEPHEHHS Ta OMHCATH CKaprd MAaKCHUMAaJbHO
KOHKPETHO ¥ BIJBEPTO; BIAMOBIJATHA HA 3allMTaHHA JiKaps TouHO. He mpuxoByiite
1H(pOopMaIito PO MPUIOM JIIKIB, CAMOJIIKYBaHHsI, ajeprii abo moOiuHI peakuii; SKIo
HE  3pO3yMUIM  MEIWYHUN  TEPMiH,  PEKOMEHJAIl0  4Y¥  JO3yBaHHSA
npenapaTty — 000B’SI3KOBO HEOOXIJTHO MEPENUTATH Ta MOMPOCUTH MOSICHUTH MPOCTIILIE.
[licnss KOHCyNbTaLll NEPEKOHATHUCS, IO 3PO3YMUIM MOMNEpPEHId ad0 BCTaHOBJICHUN
JarHo3, IIaH Jii 1 pu3HayYeHe JIIKyBaHHS; YTOUHUTH Ha3BU MIPeTaparib, T03yBaHHS,
cnoci0 1 TpUBANICTh MPUHOMY; 3’ ACYHTE, sIKI OOCTEXKEHHS MOTPIOHO MPOUTH Ta KOJIU
MOBTOPHO 3BEPHYTUCA JO JKaps, YTOYHUTH, SKI CUMITOMH € TIiJCTABOIO s
TEPMIHOBOTO 3BEPHEHHSI 32 MEMYHOIO JIOTTIOMOTO0; OUIKYBaTH €JICKTPOHHUN PEIENT,
HaIpaBJICHHS Ha JOJIATKOBI OOCTEXEHHSI a00 €JIEKTPOHHUN BUCHOBOK JIIKapsi, SKIIO
ix OyJI0 MpU3HAYEHO; JOTPUMYBATHUCS OTPUMAHUX PEKOMEH Ialliil Ta 3BepTaiTe yBary

Ha CUMIITOMU HOTIPIICHHS, PO SK1 MONEPEaUB JIIKap.

34



Tako MOTP1OGHO MPOJOBKUTH CUCTEMHE I1IBULLICHHS [TU(PPOBUX KOMITETEHIIIN
MEIMYHUX MPaIiBHUKIB Ta BIPOBAIUTH YHI(DIKOBaHI OCBITHI CTAaHIAPTH y IpOrpaMax
HICIAIAIIIOMHOT  OCBiTH. OcCo0JMBY yBary JOIJIBHO TMPHUIIIMTH HaBYAHHIO
MPAKTUYHOMY BUKOPHUCTAHHIO TEIEMEANYHUX TEXHOJIOTIH, MU(POBUX MEIUIHUX
CUCTEM Ta 3aco0iB 3axHCTy INEpPCOHAIbHUX JaHuX mnamleHTiB. lle cnpustume
MiBULIEHHIO AKOCTi, JOCTYIMHOCTI Ta O€3MeKH HaJlaHHAd MEIWYHOI JIOMOMOTH B
yMOBax UG poBoi TpaHchopMallii CHCTEMH 0XOPOHH 310poB’s [12].

B yMoBax BOEHHOT0 cTaHy OCOOJIMBOT TOCTPOTHU HA0YBaIOTh OE3MEKOBI PU3HKH,
HAIMPUKJIAJ] 3arpo3a BHUTOKY MEPCOHATBHUX JAaHWX TMAIll€HTIB, 3JIaM TEPEIUCKA
BOPOXKHMH Xakepamu. Kpim TOTo, 3aIumiaeTscsi HEpO3B'sa3aHO0 podiieMa po3poOKu
HaIllOHAJTBHUX METOJIMYHUX CTaHAAPTIB A TMPOBEICHHS KOMIUIEKCHOI OIIHKU
€KOHOMIYHOI €(EKTUBHOCTI TEIEMEAUYHUX KOHCYJIbTAlli y JOBLOCTPOKOBIM
nepcnektusi [13].

CrpaTeriudi  MEPCHEKTUBH  TMOJANBIIOTO  PO3BUTKY  TEIEMEAUIIMHH B
aMOyJTaTOPHOMY CEeKTOpi YKpaiHM BHMararoTh pPO3B'S3aHHS JEKUIBKOX KITFOYOBHX
3aBAaHb. HeoOximHo 3a0e3medyuTH KOHCOJIJAIiI0 BCIX AMCTAHIINHUX TOCIYT Y
MEXax €IMHOI, BUCOKO3axuIileHoi 1nudpoBoi cuctemu Ha 6a31 ECO3. BaxiuBuMm €
Mojanbllie  yAOCKOHAJIGHHS  MeXaHi3MiB  (iHaHCYBaHHS Ta  peiMOypcaiii
TEeIEMEIUYHUX TOCIyr y Mexax «[lporpamu MemuyHux rapanTiily, 30Kpema
pOo3IIMpeHHs Tapu(HUX MAKETIB Ha TeJliepeadlIiTalliio Ta JOMAIIHIN TeIeMOHITOPUHT
XPOHIYHUX XBOpUX [14].

TakuM 4YMHOM, IHTErpauis TeJeMEAUYHUX TeXHouorid 3 EnekrpoHHOIO
CHUCTEMOI0 OXOPOHHU 3JIOPOB’Sl CTBOPIOE MEPEIYMOBH ISl MIJABUIIEHHS JOCTYIMHOCTI
Ta OE3MepepBHOCTI MEAUYHOI JOTIOMOTH, OCOOJIMBO 11 MEIIKAHINB CUIbCHKHX,
BIJJAJICHUX 1 NPUPPOHTOBUX TEPUTOPI, BHYTPIIIHHO MEPEMIIIEHUX Oci0 Ta
MaIie€HTiB 3  OOMEXEeHOw  MOOUIbHICTIO.  TenmeMenuyHi  KOHCYJbTAIlli €
MIEPCIICKTUBHUM JIONTOBHEHHSIM JIO TPAJIUIIMHOT OYHOI MOJEI MEIMYHOI JOIIOMOTH,
30KpeMa TpH CIOCTEPEKEHHI 3a TallleHTaMU 3 XPOHIYHUMH 3aXBOPIOBAaHHSIMH,
KOHTPOJII JIIKyBaHHS Ta BW3HAYECHHI TOTpeOM B JOJATKOBOMY OOCTEXKEHHI a0o

o4yHOMY orjsifl. BoaHouac TenemMenuiiiHa HE TOBUHHA PO3TISAIATUCS K 3aMiHA
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OYHOT MEIUYHOT TOTIOMOTH Y BUTAJAKaX, KOJIM JTUCTAHIIMHUN dopMaTt He 3abe3mnedye

HAJISKHOI IKOCTI JIIarHOCTHYHOTO TIPOIIECY.
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YK 616.316-006-089.166-06:617.525-07-084
YJIBbTPA3BYKOBA NIATHOCTHUKA ITYXJIMH
NI AHUKHBOIEJEITHUX CJIMHHUX 3AJ103

Tumodgees Onekciit OnexcanapoBUY

3aBijlyBau Kadeapu

X1pyprigHOi CTOMATOJIOTIi Ta IIEJICIHO-IMIIEBOI XIpyprii,
JOKTOp MEIUYHHX HayK, mpodecop,

3aCITyKEHUH iS4 HAYKH 1 TEXHIKK YKpaiHu,
HarionansHuil yHIBEpCUTET OXOPOHU 37I0POB'st YKpaiHu
(HYO3) imeni I1. JI. llynuka

bepunse beka

KaH/IUJAT MEMYHHUX HAYK, JOLEHT, Kadeapa XipypriuHoi
CTOMATOJIOT1i Ta MIEJICITHO-JIUIIEBOI XIPYprii,

[IBH3 Ykpainu « KuiBcbkuii MeAMUHUNA YHIBEPCUTET
Maxkcumua Cepriii BacuinboBu4

KaHAUAAT MEIUYHUX HAYK, JOIEHT, Kadeapa XipypriuHoi
CTOMATOJIOT1i Ta HIEJICTHO-IHUIIEBOI XIPYprii,

[IBH3 Ykpainu «KuiBCbKuil MEAUYHUNA YHIBEPCUTET»
TumogeeB Onexcanap OuekciiiBu4

JIOKTOP METUYHUX HayK, Tpodecop Kadeapu Xipypriuaoi
CTOMATOJIOT1i Ta IMIEeNISTHO-JIUIIEBOT X1PYPrii,
HarnionansHuit yHIBEpCUTET OXOPOHH 370POB'st YKpaiHu
(HYO3) imeni I1. JI. lynuka

YaiixkoBcokuii Irop I'puroposuu

KaHIUJAT MEAUYHHUX HAYK, aCUCTEHT KadeIpu XipypriyHoi
CTOMATOJIOT1i Ta MIEeNISTHO-JIUIIEBOT X1PYPrii,
HarnionanpHuii yHIBEpCUTET OXOPOHH 370POB'st YKpaiHu
(HYO3) imeni I1. JI. [llynuka

AHoTtanisi: Ha oCHOBI POBEIEHOIO YJIbTPa3BYKOBOI'O OOCTEXKEHHSI XBOPHX 3
OyXJIMHAMM  T1JHIKHBOIIENENHUX 3aji03 OyJio BCTaHOBJIEHO, WO Il BHI
00CTeXEeHHs € HalOLIbII 1HPOPMATUBHUM Ta JO3BOJISIE I€TAIbHO BUBYUTHU CTPYKTYPY
HE TUIPKM TYXJIMHU Ta CIMHHOI 3aJ03H, ajle i OTOUyHUMX i M’ SKHX TKaHHH.
3acTocyBaHHS KOMIUIEKCHOTO miarHoctTuuHOTOo obctexkenns (Y3, KT ta MPT) y

XBOpHUX 3 I1ATOJIOT1€I0 HiI[HI/I)KHBOIJ_IGHGHHI/IX CIIMHHUX 3aJI03 O03BOJISIE Hi,Z[BI/I]_HI/ITI/I
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TOYHICTh MU(PEPEHINATBHOI JIarHOCTUKHN IMYXJIMH ITITHWKHBOIIEICITHUX CIMHHUX
3a1m03 3 82,3 % 1m0 97,3 % (p<0,01).

Kiro4oBi ciioBa: 3axBOprOBaHHS CIIMHHUX 37103, i THUKHBOIIIEIICITHA CIIMHHA
3ano03a, MyXJIUMHU CIMHHUX 3403, JIarHOCTHKA, JIKYBaHHsS, MOpodiIaKTUKa

YCKIAJHCHD.

Beryn. Bigomo, 1m0 BaxkJIMBY poJib y CydacHIN J1arHOCTHUIII MYXJIMH M'SKHX
TKQaHWH  IIEJCMHO-JIUIEBOI  AUIIHKM  Bimirpae  komm'torepHa  (KT)  Ta
Mar"iTHo-pe3oHaHcHa Tomorpadis (MPT), ane gmgoci Bce 1Ie 3aluIIa€TbCA
HEJOCTATHHO BHUBYEHOIO [1arHOCTUYHA IIHHICTh YJBTPA3BYKOBOI J1arHOCTUKH.
He3Baxaroun Ha ycmixu, sIKi JIOCSTHYTI y PO3pOOIIl HOBHX METOJIIB OOCTEKEHHS,
J1arHOCTUKH Ta XIPypridyHOTrO JIIKYBaHHS XBOPHX 3 IyXJIMHAMU M1IH>KHbOLIETSTTHUX
CIIMHHUX 3aJ103, KUIbKICTh PEIUIANBIB Ta YCKJIaJHEHb, MOB'SI3aHUX 3 TPABMOIO T'LIOK
JUIEBOTO HEpBa B JUISHII MPOBEACHHOI oOrepalli, 30epiracTbCsi Ha JOCTaTHBHO
BHCOKOMY piBHI (1,2)

Meta pocaifKeHHs1 — IOKpPALIEHHS A1arHOCTUKH, €(pEKTUBHOCTI IPOBEAECHOIO
XIpypriuHOTO JIKyBaHHA Ta MNPOQPIIAKTUKH YCKIAJHEHb LUISIXOM 3aCTOCYBaHHS
yJIbTPa3ByKOBOTO METO/Ia OOCTEKEHHS XBOPHUX 3 IMyXJMHAMHU MiIHUKHBOLIEIEITHUX
CJIMHHUX 3aJ103.

Pe3yabTaTu g0oc/aizKeHHs Ta IX 00rOBOpPEHHSI.

[IpoBeneno anamiz ictopiii xBopoOu 1094 marieHTIB 13 3aXBOPIOBAHHSIMHU
M1THIKHBOIIENCTTHUX CIAMHHUX 3a5103. [3 Hux 899 xBopux Oynau 3 3amajibHUMHU
3aXBOPIOBAHHSMU IMAHMKHBOIIEICTHUX 3ali03, 167 XBOpUX — 3 NyXJMHAMH Ta
MyXJUHOMOMIOHUMU yTBOPEHHAMH, 23 XBOpUX — 13 3aMAIBHOID «ITYyXJIUHOIOY
KrorTHepa Ta 5 0cib — 31 cnenudiyHuM cyOMaKCUITITOM.

HalimommupeHimmM 3aXBOPIOBAHHAM IT1THUKHBOIIEICITHOT CIUHHOT 3aJI03H €
KaJIbKYJIbO3HUA CYOMakCWJIT y 3arocTpeHiil Ta XpOHIYHIM cTaaii 3amajabHOro
nporiecy (y 82,1 %). JoOposkicHI Ta 370SKICHI MyXJIMHH, a TAKOX MyXJIUHOIO10H1
YTBOPEHHSI TIHUKHBOIIENEMHUX 3a7103 ckiananu 17,9 % (3 167 xBopux) cepen ycix

3aXBOPIOBAHb T THKHBOIIEJIEMTHUX 3aJ103. JoOposikicHi MyXJIUHA
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MITHAKHBOIIENETHAX 3aJl03 BHsIBICHO y 89,2 % BumaakiB, MyXJIMHOMOAIOHI
yTBOpeHHS — y 6,0%. 310sSKiCHI MyXJIMHH M1 THUKHBOLIEICTHUX 37103 A1arHOCTOBAHO
y 4,8 %. I'ictonoriyno mieomopdHi ageHoMH Oynu BcTaHoBJeH] y 84,3 % BUNaaKiB
cepen yCix T0OpOsIKICHUX eMiTeTiaIbHUX HOBOYTBOPEHD IMiTHUKHBOIIECIICITHUX 3aJ103,
a moHomopdHi ameHomu — y 15,7 %. IlicisonepaniiiHi peUUaMBH IMyXJIUH
3ycTpiyanuch y 2,1 % Bumaakax.

YnpTpasBykoBuM gociimkeHHsM (Y3/]) Oyiio BCTaHOBJIEHO, IO B 3aJIEKHOCTI
Bil KUIBKOCTI CYIWH, SKi Oydid y TyXJMHHUX BYy3JlaX, HOBOYTBOPEHHS
MITHDKHBOIICNCITHUX ~ CIAMHHUX ~ 3aJl03  MOXYTh  OyTH  aBacCKyJSIPHHMH,
rinoBackyysipuuMu (Big 1 1o 3 cynuH) Ta rinepBacKyisipHUMH (Big 4 Ta Oliblie
cynuH). [limepBackyqspHUNA THI KPOBOTOKY TIpH IUIEOMOP(HHX ajeHOoMax
3ycTpiuaBcs y 65,4 %, a mpu 310sKicHuX myxiauHax —y 79,8 %. [Ipu monomopdHux
aJIcHOMax TINEepBACKYJSIPHUM TUIl KPOBONMOCTAYaHHS BUSBICHO TUIbkH Yy 8,7 %
BumajkiB. lle MoXHa BHKOPHUCTOBYBAaTM TIpU MPOBEACHHI AU(EpEeHIIAIbHOT
JIarHOCTUKM ~ MOHOMOP(HHMX  aJA€HOM  MIJHDKHBOIUICIHUX  CIMHHHUX  3aJ103.
['noBackynsipHuii Ta/ab0 aBacCKyJSIpHUM THIT KPOBOTOKY 3yctpiuaBcs y 94,5 %
XBOpHUX 3 MOHOMOp(GHHUMH ajeHOMaMHu, Y 28,6 % 0O0CTeKyBaHHX 3 IJICOMOPHHUMHU
ageHoMaMu Ta y 35,9 % XBopHX 13 3JIOSAKICHUMHU MyXJIMHAMHU TTIHUKHBOIIEICITHUX
3an03. Ciij BIA3HAYWTH, IO JACSKI TUIH PaHINIE YKa3aHHOTO KPOBOTOKY OJHOYACHO
CHOCTEPITAINCH K Yy JOOPOSKICHIN,TaK 1 y 3JIOSKICHIN MyXJIMHI y PI3HUX JUISHKaX
MaTOJIOTIYHOI'O BOTHHUINA (TTyXJIMHHM).

Hamu Oynmo mpoBeneHO TMOBHE KITIHIYHE OOCTeXEHHS 37 XBOpUX 3
TOOPOSKICHUMH Ta 3JO0SIKICHUMHU MyXJIMHAMU T1THWKHBOILIETETHUX CIMHHUX 3aJ103.
BromtoueHHsT XBOpUX 10 JTaHOT TPYMH CIIOCTEPEKEHHSI MPOBOAWIOCH TUIBKU TIICIIS
BCTAHOBJICHHS KIHIIEBOTO MATOMOP(HOIOrIYHOTO J11arHO3Y .

JliarHOCTUYHI TOMWJIKM JIiKapiB MONIKIIHIK ckiaagamu 21,6 %. Ilpu
MEPBUHHOMY OTJISIAl JIiKaps-cToMaToJiora-Xipypra mnodikmiHika y 78,4 % xBopux
OyJI0 TMOCTaBJICHO MPaBWIbHUHN [1arHo3, TOOTO, MYyXJWHU MiAHUKHBOIIEICITHOT
3ajg03u. B iHmumx Bumagkax (y 21,6 %), npu MEpBHHHOMY 3BEpHEHHI, JiKapi

BCTAHOBJIIOBAJIM 1HII JIarHO3M, a caMme: XPOHIYHUW JIIMQaAEHIT, ClaloaJeHiT,

40



«3ananpHa nmyxauHa KiorTtHepa» Ta 1H. XBOpl 3 MyXJIMHAMU MiTHUKHBOLIEICTTHUX
CIIMHHUX 3aJl03 HaW4YacTilie 3BepTaIUCh JI0 CTallloHapy M TPOBEACHHS
crieniaaizoBaHoro JikyBaHHs 4epe3 6 (y 32,4 %) ta 9 (51,4 %) MicAwiB micis
NEPBUHHOTO BUSBIICHHS MYXJIMHUA CAMUM XBOPHM.

Jl1arHOCTHYHI TOMWIKH JIIKapiB IIEJCIMHO-JIUIIEBOTO CTaIlloHApYy CKJIaaaiu
13,5 %. Haituacrime moHOMOpGHI aIcHOMHU TpHiiMain 3a rieoMopdHi 1 HaBNaku, a
3MOSIKICHI ITyXJIMHU M1 THUKHBOIIEIETTHUX CIIMHHUX 3aJ103 MpUAMaH 3a J0OpOsKICHI
MyXJIMHU.

30BHILIHIN BUTTSA MyXJIUH MM1IHWKHBOIIEICTTHUX CIUHHUX 327103 MaB BEIUKY
CXOXICTh SIK MK CO00I0 (OKpeMUMHU (pOpMaMH aJE€HOM), TaK 1 3 MyXJIUHOMOAIOHUMU
YTBOPEHHSAMH (Clasio3amu, T00posSKiCHUM JiMdoemniTeNniaJIbHuM YpaKeHHIM, KiCTaMH
Ta 1H.), @ TAKOX 3 XPOHIYHHMH ClaJIOaJICHITAMHU 1 HaBiThb paHyJdaMH M1 I3UKOBUX
3aJ103 BEJIMKUX PO3MIPIB.

BceraHoBieHO, 110 BUKOPHUCTOBYIOUM Uil OOCTEXKEHHSI TIAbKM MaJbHaIlio
HOBOYTBOPEHHSI Ta aHaAMHE3 PO3BUTKY 3aXBOPIOBAaHHS, HaM HE BIAJOCh MPaBUIHHO
MpoBeCcTH audepeHIiagbHy T1arHOCTUKY MK MOHOMOPGHUMHU Ta IJICOMOPOHUMHU
aZlcHOMaMM T1JHWKHBOILENEHUX 3a03. HaBiTh HasBHICTH 3J0SKICHUX MMyXJIUH
MTHAKHBOIIETETHUX CIIMHHUX 3aJI03 Ha PAHHIX CTaisX X PO3BUTUKY HaM TaKOX HE
BJIaJIOCh JIOCTOBIPHO BHSIBUTH, BUKOPHUCTOBYIOUM TUIBKM METOJl Tajibmamii Ta
aHamHe3. Ha panHIX cTafisx pO3BUTKY 3JO0AKICHI MyXJUHU MiAHUKHBOILEIETHUX
CIIMHHUX 3aJ103, K 1 BC1 TOOPOSKICHI MyXJIMHY Ta IMyXJIMHOMO/A10HI YTBOPEHHS MaIOTh
Karcymiy, 1 ToMy Ay»e BaXXKO HaM OyJ0 MPOBECTH AU(epeHLialibHy A1arHOCTUKY. Y
16,0 % xBopux 3 TICOMOPGHUMHU aICHOMaMH ITi THIKHBOIIEICITHIX 3aJ103 BUSBICHO
MYJbTULIEHTPUYHUM PICT MyXJIMHU, TOOTO PO3BUTOK MyXJIMHH BiOYBaBCs 3 JABOX Ta
OLIBIIIE BOTHUILI.

3a HAIIMMU CHIOCTEPEKEHHSIMHU, CyMICHE 3aCTOCYBAaHHS PI3HUX 11arHOCTUYHHUX
MetoniB (Y3, KT, MPT) obGcrexxeHHsT XBOPUX 3 MATOJIOTIER0 MiTHMKHBOIIEICITHUX
CIIMHHUX 3aJI03 JIO3BOJIMJIO 3HAYHO TMIABHUIIUTH Au(EepeHIiaIbHO-11arHOCTUYHY
epexTuBHICTb. Ha OCHOB1 YJbTPa3BYKOBOIO OOCTEXEHHS XBOPHX 3 IYXJIMHAMU

M1THIKHBOIIEJCTTHUX CIIMHHUX 3aJI03 MOKHA 3pOOUTH BUCHOBOK, IO II€H BUJ
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OOCTE)XEHHS € HaWOLIbIl BHUCOKOIH(OPMATUBHUM METOJIOM 1 J03BOJISIE JIE€TaIbHO
BUBYHTH CTPYKTYpPY HE TUIBKHA CaMOW MyXJIMHU 1 3aJI031, aj€ ¥ OTOUYIOUHUX M’ STKHX
TKaHuH. lle 3HaYHO MiABHUIIYE M1arHOCTUYHY IIHHICTh JAHOTO METOJY J1arHOCTUKH.
3acTocyBaHHS KOMIUIEKCHOTO JIarHOCTUYHOTO OOCTEKEHHS XBOPHUX 3 MyXJIWHAMU Ta
IHIIMMHU 3aXBOPIOBAHHSMU [MIJTHWKHBOIICJEITHUX CIMHHUX 3aJ103 JO3BOJIMIIO HaM
M1IBHUIIUTH HOTO JIarHOCTUYHY TOYHICTH 3 82,3 % 10 97,3 % (p<0,01).

YciMm  xBopuM 3 JOOPOSKICHUMH  Ta  3JOSKICHUMH  MyXJHHAMH
NiIHMKHBOIIETIETHUX 3aJ103 MPOBOJWIIACH OMepallis eKCTUpIalii JaHuX 3aJ103
(TyXNWHHI BY37U BHIASUINCH €AWHUM OJIOKOM 13 3a7103010). B 11iii 00cTexyBaHii
rpyni 3 37 XBOpUX TpaBMa KpailOBOi TUIKM JIMIIEBOTO HEpPBAa J1arHOCTOBaHa y 5
obctexxyBanux (y 13,5 %).

MaremMaTHYHUM METOJIOM JIOBEJICHO, 110 3 YCIX HASBHUX KIIIHIYHUX CUMIITOMIB
TUTBKY JIBl O3HAKH € XapaKTepPHUMHU JJIsl JICOMOP(HUX aJ€HOM Ta 3JIOSKICHUX (IO
HaOynu 3II0SIKICHOCT1) MTyXJIVH. Takumu MaTOTHOMOHIYHUMH
nugepeHiaabHO-11arHOCTHYHUMHA CUMITOMAaMH € «IEePIOJUYHE 301IbIIEHHS Ta/a0bo
3MEHIIICHHS Y po3Mipax MyXJIMHH MO Mipl ii pOCTy» Ta «MYJIbTUIEHTPUYHUHN PICT
HOBOYTBOpPEHHs».  JlaHI  CHMIITOMH  MOXJHMBO  BHUKOPHUCTOBYBAaTH  JISI
nudepeHIiaTbHOI 11arHOCTUKHA MK TIIeOMOP(GHUMHI Ta MOHOMOP(GHUMHU aJIECHOMAaMH,
a TaKOXX MDXK 3JI0SKICHUMH TyXJUHAMU Ta MOHOMOp(HHMH ameHoMamu. B Toii xe
Jac I1i Ba BKa3aHHUX CUMIITOMHU HE MOYXHA BUKOPHUCTOBYBATH JJIsl TU(EpEHITIaTbHOT
JIarHOCTUKKA MK IJICOMOPGHUMH aJcHOMaMHM Ta 3J0AKiCHUMHU (110 HaOy/u
3JI0SIKICHOCTI) TTyXJIMHAMH.

MynbTHIIEHTPUYHE 3pOCTaHHS IJICOMOP(HHUX aJeHOM BHSBJICHO TUIBKH Y
16,0 % xBopux 3 mueoMopHHUMH aIECHOMaMU T THUKHBOIIEJICITHUX 3aJ103.

BucHoBkn. TakuM 4MHOM, Ha OCHOBI HAaMH IPOBEIAEHOTO YJIbTPa3BYKOBOIO
00CTeKEHHsI XBOPUX 3 MyXJHMHAMH MiTHWKHBOIIECICITHUX 32103 OyJI0 BCTAHOBJICHO,
0 Iei BHUA OOCTEXKEHHsS € HaWOLIbIl 1HGOPMATHBHUM Ta JO3BOJIAE JETATHHO
BUBYHUTH CTPYKTYpPY HE€ TUIbKM MYyXJIMHM Ta CIMHHOI 3aJI03M, aje W OTOUYYHOUMX ii
M’SIKHX TKaHWH. 3aCTOCYBAHHS KOMIUJIEKCHOTO JiarHOCTHUHOro obctexxeHHs (Y3,

KT ta MPT) y XBOpHUX 3 NATOJOTIEIO MiTHUKHBOIIEIECTHUX CIMHHUX 3aJ103 JO3BOJISIE
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MIIBUIIUATHA TOYHICTh NU(PEPEHINIATBHOI JIarHOCTUKH MyXJIWH TAHIKHBOIIEICTTHIX

CIMHAMNX 3103 3 82,3 % 1m0 97,3 % (p<0,01).
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Introduction. Rolling blackouts have made an uninterruptible supply of
critical industrial loads a routine engineering requirement in Ukraine, and have
shifted the design question from backup generation towards decentralised nodes that
combine alternative generation, battery storage and predictive control. A predictive
controller decides how much energy to store before the next scheduled outage, and
that decision rests on a short-term load forecast. The forecasting literature reports
accuracy almost exclusively as the mean absolute percentage error (MAPE) and treats
a lower MAPE as self-evidently better [1, 2]. For a storage-based supply, however,
the controller does not consume the forecast itself: it consumes an aggregate derived
from it — the energy the battery must supply while the grid is absent. Whether an
accuracy measure computed hour by hour ranks forecasters correctly for that purpose
has not been established. Neither is it known how much reliability a better forecast
actually buys, nor how that gain compares with simply installing more storage.

Aim. To quantify how the quality of a 24-hour load forecast affects the
reliability and the operating cost of an intelligent uninterruptible power supply with
photovoltaic generation and battery storage operating under rolling-blackout
schedules, and to determine which measure of forecast error predicts the resulting

control performance.
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Materials and methods. The study uses measured hourly consumption of a
wood-processing plant in Kobeliaky, Poltava region, recorded on eleven sub-meter
channels. The protected bus is formed from three of them — the boiler room, the
office and the dust-extraction system, the last being a fire-safety load that must run
whenever the machines run. Its demand averages 31.7 kW with a peak of 77.2 kW
and accounts for 27.3% of the site. The control window is the 1038 h from
09.12.2024 to 21.01.2025, that is, the blackout season itself. The plant has neither
generation nor storage at present: the eleven channels record consumption only and
no reading in the series is negative. The configuration studied below is therefore a
proposed one, and the sizing question is a live one for this site, whose energy audit
records the enterprise's plans to install a solar plant.

The proposed supply, modelled rather than measured, comprises a 100 kWp
fixed south-facing array at a tilt of 35°, a battery of 100—400 kWh rated at 0.5 C with
charge and discharge efficiencies of 0.95 and a state-of-charge floor of 10 %, and a
40 kW grid-side charger. Irradiance is obtained from a clearness-index model for
49.15°N, 34.20°E with the Erbs diffuse decomposition [3] and isotropic
transposition to the tilted plane [4]; the model returns an annual global horizontal
irradiation of 1184 kWh/m? and a specific yield of 973 kWh/kWp per year, consistent
with published values for the region. Outages are generated as 2 non-overlapping
blocks of 4 h per day, which removes 33 % of the hours and reproduces the shape of a
published outage-queue schedule; all results are averaged over 12 realisations.
Energy is priced on a two-zone tariff with the night rate at 0.55 of the day rate.

Two controllers are compared. The reactive one uses no forecast and charges at
the full charger rating whenever the grid is present. The predictive one knows the
day-ahead outage schedule, which is published in practice, and a load forecast over a
24 h horizon; it stores only the energy that the outages inside the horizon require and
defers charging to hours cheaper than the present one that still fall before the next
outage. Four forecasts drive it: perfect foresight, a direct multi-horizon ridge
autoregression on 24 lags and calendar features fitted on the training partition only, a

seasonal naive forecast repeating the load of the previous day, and flat persistence.
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Reliability is measured as unserved critical energy, and forecast error in two ways-the
mean MAPE over horizons 1 to 24, and the error of the quantity the controller
actually consumes, namely the energy the battery must supply during the outage
hours inside the horizon, referred to below as the decision-relevant error.

Results and discussion. Photovoltaic generation is close to irrelevant in the
season that matters: the 100 kWp array would yield 2 905 kWh over the window,
8.8 % of the critical demand, at a peak of 14.6 kW, because December output in this
region falls to about 0.58 kWh per kWp per day. Storage and the way it is controlled
therefore carry the load, and the array is best regarded as a summer contribution
rather than as blackout cover.

Table 1 and Fig. 1 give the outcome. Predictive control is worth having: with
perfect foresight it matches the reliability of the reactive controller exactly (102
against 102 kWh unserved at 400 kWh of storage) while spending 5.6 % less on
energy, since it shifts charging into the night tariff instead of taking every kilowatt as
soon as it appears. The saving, however, is almost independent of forecast quality:
across the four forecasts the cost varies by under 2 %, whereas unserved energy rises
from 102 kWh with perfect foresight to 391, 592 and 1 187 kWh as the forecast
degrades. A poor forecast does not buy larger savings; it converts directly into
unserved load.

Two regimes are visible in Fig. 1(a). At 100 kWh every controller loses the
same 13.0% of the critical demand: the battery is too small to ride through a
four-hour block whatever the controller believes about the future, so forecasting is
worthless. From 200 kWh upwards the curves separate and the forecast becomes the
binding constraint. In that regime storage and forecast quality are interchangeable to a
degree that can be quantified: flat persistence with 400 kWh installed (1 187 kWh
unserved) is worse than the ridge forecast with 300 kWh (675 kWh), so on this
system a poor forecast wastes more than 100 kWh of battery — a quarter of the
installation.

The central result concerns the choice of accuracy measure. The seasonal naive
forecast has the lowest MAPE of the three realisable forecasts, 31.1 % against 35.8 %
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for the ridge model, yet it leaves 51 % more energy unserved. MAPE therefore ranks
the two forecasts in the wrong order for this purpose, and Fig. 1(b) shows the ranking
Is not merely compressed but non-monotone. The decision-relevant error ranks them
correctly: 84.4 kWh root-mean-square for the ridge model against 106.8 kWh for the
seasonal naive and 189.8 kWh for flat persistence, with 95th-percentile shortfalls of
182, 234 and 303 kWh in the same order as the losses. The mechanism is that the
controller consumes a sum over the outage window, not the individual hourly values.
The errors of the ridge model are largely independent between hours and cancel
within the window; those of the seasonal naive forecast are correlated within the day,
because it repeats the previous day's shape in full, so they accumulate instead. An
hour-by-hour percentage error cannot see that difference. The reversal is not an
artefact of averaging: the ridge forecast leaves less energy unserved than the seasonal
naive one in 12 of 12 individual outage schedules, by 201 kWh on average with a

standard error of 33 kWh.
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Fig. 1. Unserved critical energy against storage capacity (a) and against two

measures of forecast error at 400 kwh of storage (b)

Averages over 12 outage schedules. Cost is in arbitrary units of the two-zone
tariff. The decision error is the root-mean-square error of the energy the battery must
supply during the outage hours inside the horizon.

The study rests on one site, one season and a heuristic controller rather than a
full optimiser; the outage schedule is assumed to be published exactly, irradiance
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comes from a clearness-index model rather than from measurement, and battery
ageing is not costed. Each of these would change the numbers, but none of them acts

differently on the four forecasts being compared, which is what the ranking result

depends on.
Table 1
Reliability and cost of the supply as a function of forecast quality
Controller MAPE, % Decision Unserved at Unserved at Cost at 400
error, KWh 300 kWh, 400 kwh, kWh, a.u.
kWh kWh

reactive, no forecast — — 495 102 27342
predictive, perfect 0.0 0.0 495 102 25800
foresight
predictive, ridge 35.8 84.4 675 391 25691
predictive, seasonal 31.1 106.8 904 592 25497
naive
predictive, flat 59.4 189.8 1405 1187 25974
persistence

Conclusions. 1. In the blackout season photovoltaic generation would cover
only 8.8 % of the critical demand of the plant studied, so an intelligent uninterruptible
supply in this climate is a storage-and-control problem rather than a generation
problem.

2. Predictive control returns its value as cost rather than as reliability: with
perfect foresight it matches the reactive controller's unserved energy while reducing
the energy bill by 5.6 %.

3. Forecast error is paid for in reliability. Cost varies by under 2 % across
the forecasts tested, while unserved energy grows by a factor of 11.6 between perfect
foresight and flat persistence.

4. Storage and forecast quality substitute for one another. At 100 kWh the
supply is storage-limited and forecasting cannot help at all; from 200 kWh upwards a
poor forecast wastes upwards of 100 kWh of installed battery.

5. A forecast intended to drive such a controller should be selected by the
error of the quantity the controller consumes, not by MAPE. On the system studied
MAPE inverts the ranking of the two best forecasts, while the decision-relevant error

and its upper percentiles order all three correctly.
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Introductions. Background workloads such as job queues, transactional
outboxes, scheduled tasks are commonly placed in the same relational engine that
serves the application, and for good reasons: the engine is already deployed, its
transactional guarantees extend to the queue for free, and the standard patterns are
documented. What the arrangement also does is place two workloads with different
access profiles on one set of shared subsystems. The queue is a high-churn table with
a short row lifetime; the application is a mixed read-write workload with long-lived
rows. They share the write-ahead log, the buffer pool, the lock manager and the
vacuum process, and the sharing is not visible in either workload’s own metrics.

Aim. To identify the channels through which an in-engine background
workload affects unrelated application queries, to establish which of the standard
gueue patterns act on which channel, and to state the criteria under which moving the
workload out of the engine is warranted.

Materials and methods. Three patterns commonly used to implement a queue
inside a relational engine were examined: claiming rows under SELECT ... FOR
UPDATE SKIP LOCKED, claiming them with DELETE ... RETURNING, and
distributing contention across a hash-partitioned table. These were contrasted with an
external log-structured stream running as a separate process. The analysis is structural
rather than empirical: for each pattern, the subsystems of the engine that the pattern
exercises were identified, and the mechanism by which pressure on that subsystem
reaches an unrelated query was traced. The subsystems considered as the write-ahead
log, the shared buffer pool, the lock and predicate-lock managers [1, p. 1850], the

multiversion storage and its vacuum process, and the backend pool are those through

50



which any two workloads in one engine necessarily interact [2]. The semantics of
concurrent claiming were taken as defined by the isolation-level literature [3, p. 1].

Results and discussion. Five coupling channels were identified, and their
relation to the three patterns is given in Table 1.

Channel 1, the write-ahead log. Every claim and every completion is a write,
and all writes in the engine serialise through one log. A queue at a sustained rate
consumes log bandwidth and flush capacity that the application’s commits then wait
for. No queue pattern avoids this channel, because none of them avoids writing.

Channel 2, the buffer pool. A high-churn queue table cycles through pages
rapidly and evicts application pages that would otherwise have been reused. The
queue’s own hit ratio remains excellent, since its working set is small and hot; the
cost appears as additional reads in queries that have nothing to do with the queue.

Channel 3, the lock manager. Workers contend for the same claimable rows.
SKIP LOCKED was introduced precisely to let a worker step over a row held by
another rather than block on it, and it does reduce waiting, but the lock manager itself
Is a shared structure, and the entries the queue creates are traversed by unrelated

transactions.

Table 1
Coupling channels exercised by in-engine queue patterns
Channel SKIP DELETE Hash- External
LOCKED RETURNING partitioned stream
Write-ahead log Yes Yes Yes No
Buffer pool Yes Yes Yes No
Lock manager Reduced Yes Reduced No
\acuum pressure Yes Yes Yes No
Backend pool Yes Yes Yes Separate

Channel 4, multiversion storage and vacuum. Rows claimed and completed
become dead versions. A queue table generates them at the rate of its throughput, and
the vacuum process that reclaims them competes for input-output bandwidth with the
application. A pattern that deletes on claim exchanges one form of this pressure for
another rather than removing it.

Channel 5, the backend pool. Workers hold connections. Connections are a
bounded resource, and a queue sized for throughput reduces the number available to
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the application, converting a queue-sizing decision into an application-availability
decision.

Discussion. The table exposes the asymmetry that gives the effect its
paradoxical character. The patterns differ almost entirely in one column the lock
manager which is the channel that the queue’s own metrics report on. They do not
differ at all in the four channels through which the application is affected. An
engineer who selects a pattern by measuring queue throughput is therefore optimizing
along the single axis on which the choice matters least for the system as a whole, and
the improvement is real, local and misleading. A second observation concerns how
the degradation presents: contention of this kind is bimodal rather than uniform, so
the median application query remains acceptable while the upper percentiles
deteriorate sharply. Monitoring that reports averages will not detect the coupling at
all [4, p. 74], which is why the effect is usually discovered after deployment rather
than during design. The channels themselves correspond to the two quantities that
govern the scalability of any shared system, contention and coherency [5], with the
difference that here the contention is created by one workload and the cost is paid by
another.

Conclusions. An in-engine background workload reaches unrelated application
queries through five channels, of which only one lock contention distinguishes the
standard queue patterns from each other. The choice of pattern is therefore a weak
instrument, and externalizing the workload to a separate process is the only measure
that acts on all five. Three criteria indicate when that is warranted: the write rate of
the background workload is comparable to the application’s own; the row lifetime is
short enough that vacuum pressure becomes continuous; and the application’s tail
latency, not its average, is bound by a service level objective. Where none of the
three holds, the operational simplicity of a single engine outweighs the coupling;
where two or more hold, the coupling is the dominant cost and is not addressable by
tuning the queue. The same reasoning underlies the segregation of workloads in
systems with polyglot persistence, where stores are separated for their access profile

and obtain the isolation described here as a side effect [6].
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Beryn. CyyacHi cucteMu HU(QPOBOTO 3B'A3Ky BUKOPUCTOBYIOTh OaraTOBUMIpHI
CUTHAJIbHI  Cy3Ip'ss [JJis TIABUINEHHS IIBUAKOCTI TepeAaBaHHsA 1HQopMaIlii,
CIEeKTpaIbHOT €(PEKTUBHOCTI Ta 3aBaJIOCTIMKOCTI KaHaiB 3B'a3ky. OcoOiuBOi
aKTyalbHOCTI HaOyBae 3ajaya CHUHTE3y CUTHaJIbHUX KOHQIrypamiii s
0araToBUMIpHUX TMPOCTOPIB, JI€ TPAIUIINHI PETYJSIpHI CTPYKTYPU HE 3aBXKIU
3a0€3MeuyoTh HalKkpailll XapakTepucTUku. OJHUM 13 NEPCHEKTHUBHUX MIIXOMIB €
T€OMETPUYHE MPOEKTYBAHHS CUTHAIBHUX CYy3Ip'iB Ha OCHOBI MOJIEJel MaKyBaHHS
OararoBuMipHuX cdep, MO 03BOJsIE OE3MOCepeHhO KEPyBaTH MIHIMATLHUMU
BIICTAHSMM MK KOJIOBUMH CJIOBaMH Ta CHECPIeTUYHHMH XapaKTePUCTUKAMHM
curHaimiB. Ha mpakTuiil peamizaiis TakuX METOMIB TOTpedye CTBOPEHHS
crieliaizoBaHuX  1HGQOPMAIIMHUX  CUCTEM, SKI TOEJHYIOTh  MaTEMaTHYHE
MOJIETIOBaHHSI, ONTHMI3allil0, aHaJl13 Pe3yJIbTaTiB Ta iX Bizyaizallito.

Meta podoru. Metoto poOoTH € po3poOka iHMOpPMAIIHHOT CHCTEMH st

ONTUMAJIBHOTO TPOEKTYBaHHS OaraTOBUMIPHMX CUTHAJIBHUX Cy3Ip'iB Ha OCHOBI

54



Mojiefiell makyBaHHA rinepcdep Ta IHTeNeKTyalIbHIUX METO/IIB ONTHMI3allii.

Marepiain Tta mMeroau. Y poOOTI BUKOPHUCTAHO TEOMETPUYHMMA MIAXiJT JO
NPOEKTYBAHHS 0AraTOBUMIPHUX CUTHAJIBHUX CYy31p’iB, 3aCHOBAHMM Ha Mpe/ICTaBICHHI
CUTHAJIIB Yy BHIVISAI TOYOK 0OaraToOBUMIPHOTO €BKIIIIOBOTO Tpoctopy. Jlms
dbopmyBaHHS KOH(DIrypaiiid 13 TMiJBUIICHOK 3aBaJOCTIMKICTIO 3a/Jady CHHTE3y
CUTHAJIBHUX CY3Ip’iB 3BEACHO M0 3ajadi ONTHMAJIBLHOTO MaKyBaHHS HENEPETHUHHHUX
rinepchep y nomycTuMiid o6iacTi CUTHaAIBHOrO mpocTopy. KoopaunaTu 1eHTpiB
rinepchep BU3HAYAIMCS IIUIIXOM PO3B’SA3aHHSA 3ajJa4 HEJIiHIMHOI onmTuMizamii 3
ypaxyBaHHSIM OOMEXKEHb Ha MIHIMAJIbHY MIKCHMBOJBHY BIJICTaHb, CEPEAHIO Ta
MIKOBY €HEPTI1I0 CUTHAIIIB.

Jlist motryky e(eKTUBHUX KOH(ITYypalliii 3aCTOCOBYBAIIMCS 1HKPEMEHTAJIbHI Ta
MyJIBTUCTAPTOBl CTpaTerii onTuMizaili, SKi J03BOJISIIOTH 3MEHIIWTHA BILUIUB
MOYAaTKOBUX YMOB Ta IMIJBUILUTH SKICTh OTPUMAHUX PO3B’SI3KIB Y MPOCTOPAX BEIUKOI
po3MipHOCTI. [[01aTKOBO BUKOPHUCTOBYBAJINCS MPOLEAYPH JIOKAILHOTO MOKPAIIEHHS
KOH(]Iirypaiiiii i3 BpaxyBaHHSIM aKTUBHUX F€OMETPUUYHUX OOMEKEHb.

Ha ocHOBI po3po0iieHHX MaTeMaTUYHUX MOJIelell CTBOpEeHO 1H(opMaIiiny
CUCTEMY, apXITeKTypa SKOI BKJIOYA€E pIBEHb KOPUCTYBAIbKOIO 1HTEpPENCY,
00YHUCITIOBANIbHE PO, MOAYJh ONTUMI3AIIMHUX AJITOPUTMIB Ta MIJACUCTEMY aHaJi3y
pesynbrariB. Cucrema 3a0esneuye (opMyBaHHA OaraTOBUMIPHUX CHUTHAJIbHUX
Cy31p’iB, OLIIHIOBaHHS 1X €HEPreTUUYHHUX XaAPAKTEPUCTHUK, TOCTIIKEHHS MIHIMAJIbHUX
MOMApPHUX BiJCTaHEH MK KOJIOBUMH CJIOBaMH Ta aHaJl3 3aBaJIOCTIMKOCTI B yMOBax
Jii aIMTUBHOTO 0171070 TayCOBOIO MIyMY.

Jlyis mepeBipKu Tparie31aTHOCTI 3aMpOTIOHOBAHOTO MiIX0y MPOBEIEHO CEPito
OOYHUCITIOBAILHUX EKCTIEPUMEHTIB JUIsl 0araTOBUMIPHUX CHUTHAIBHUX KOH(ITYyparlii
Pi13HOI po3MipHOCTI. EQEeKTUBHICTh OTpUMaHUX CYy31p’iB OLIHIOBAJIM 3a MOKA3HUKAMHU
MIHIMQJIBHOI MI>KCHMBOJIBHOI BiZICTaHl, HOPMOBaHOI €HEPTeTHYHOI €(PEeKTUBHOCTI Ta
CUMBOJIbHOI WMOBIPHOCTI TOMWJIKH TPHU JIEKOTyBaHHI 3a MPABWJIOM HAWOIMKUOTO
cycizaa.

PesyabTatH Ta 00roBOpeHHsi. Y pe3yJdbTaTi MPOBEACHUX JOCIITKEHb

po3po0ieHo 1H(opMaliiHy cUCTEMY AJiS ONTUMAJIbHOTO MPOEKTYBAHHS Ta aHAIIZY
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0araToBUMIpHUX CHTHaJdbHHX cy3ip’iB. Cuctema peani3ye TOBHUH LUKI
MOJICTIIOBAaHHS, W10 BKJIOYA€ TOCTAHOBKY 3aaayi, (QOpMyBaHHS MaTeMaTUYHOI
MOJICNTi, BHUKOHAHHS ONTUMI3AIlIMHMX  PO3paxyHKIB, aHalli3 XapaKTEPUCTUK
OTpUMaHUX KOHQITypaliii Ta Bi3yami3alilo pe3yiabTaTiB. ApXITEKTypa CHCTEMHU
noOyzoBaHa 3a MOAYJIbHUM MPUHIUIOM 1 CKIAJAETHCS 3 PIBHS KOPUCTYBAIIbKOTO
iHTepdeiicy, JoriyHoro piBHSA OOpPOOKH, OOUHCIIOBAJIBLHOIO sJpa Ta IIJCUCTEMHU
30epeKeHHS Pe3yJIbTaTiB €KCIIEPUMEHTIB.

3acTocyBaHHS MoJieleil TakyBaHHsS Tinepchep a03BONMHIO  (HOpPMYBATH
HEperyJsipHi 0araTOBUMIPHI CHUTHAJNBHI Cy3ip’sl 3 MOKPAIICHUMH T€OMETPUYHHMU
XxapakTepucTukamu. Ha BiIMIHY BiI TpaJMLIHUX TIPATKOBHX KOH(DIryparii,
3aMpONOHOBAHUM MIAXia 3a0e3medye ajgamnTaiilo CTPYKTYpU Cy3ip’s A0 OOMEKeHb
KOHKPETHOTO KaHaly 3B’SI3Ky Ta 3aJaHUX CHEPreTUYHUX IMapaMeTpiB CHUCTEMH.
PesynpraToM onTUMIZalifHOTO mMpolecy € KoHdIrypari, i SKUX JOCSITaeThCs
30UTBIIEHHST MIHIMAQJIBHOI TMOMApHOi BIACTaHI MIX CHUTHAJIBHUMHU TOYKAMHU TIPU
30epexKEeHH1 AOMYCTUMOTO PIBHS €HEPrOCIOKUBAHHS.

s mepeBipkd epeKTUBHOCTI 1H(MOPMAIITHOT CHUCTEMHU TMPOBEJACHO CEPII0
OOYHUCITIOBAIbHUX EKCIIEPUMEHTIB y CUTHAJBHUX MPOCTOpPAxX PI3HOI PO3MIPHOCTI.
Otpumani pe3ysbTaTy MOKa3aid, 1[0 BUKOPUCTAHHS 0araTOBUMIPHUX KOHGITyparlii
J1a€ 3MOTy 3a0e3MeunTy OUTBII pallioHaJIbHE BUKOPUCTAHHS CHUTHAIBHOTO MPOCTOPY
Ta TMIJBUILMTHA 3aBaJOCTIMKICTh CHUCTEMHU IMepeAaBaHHs 1HQopMmauii. AHami3
XapakTEepUCTUK  cHOpMOBaHUX  Cy3ip’iB  3aCBIAYMB  Y3TOJDKEHICTH  MIX
r€OMETPUYHUMHU  MapaMeTpaMu  KOHQIrypamiii Ta IiXHIMH  €HEpreTUYHHMHU
MOKa3HUKAMH.

JlochiKeHHsT TaKOXK MOKa3alio, 110 SKICTh CUTHAJIBHOTO CY31p s BU3ZHAYAEThCA
HE JIMILE BEJIMYMHOIO0 MIHIMAJIbHOI MIXXCHUMBOJBHOI BIACTaHi, a W PIBHOMIPHICTIO
pPO3MIIIIEHHsI TOYOK Yy CHTHambHOMY Tipoctopi. Koudiryparii, oTpumani 3a
JIOTIOMOTOI0  PO3pOOJICHUX aNTOPUTMIB ONTHUMI3AIlil, XapaKTepPU3YIOThCS MEHIIOIO
JIOKQJIbHOIO KOHIICHTPAIIEI0 TOYOK Ta KpaIllMM MPOCTOPOBUM PO3MOIIIOM, IO
MO3UTUBHO BIUIMBAE€ HA IMOBIPHICTHh TMPABWJIBHOTO PO3Mi3HABAHHS CHUTHATIB Y

MPUCYTHOCTI IITYyMY.
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OTpuMaHi  pe3ynbTaTd  MIATBEPIXKYIOTh  JOUUIBHICTH  BUKOPHUCTaHHS
iHpopMaIliiHOI CHUCTEMHU MAJii AaBTOMATU30BAHOTO MPOEKTYBAHHS OaraTOBUMIPHHX
CUTHAJIBHUX CYy31p’iB 1 JEMOHCTPYIOTh EPCIEKTUBHICTH 3aCTOCYBaHHS T€OMETPUYHO-
ONTHUMI3AIIIHOTO MiJXO0Y MPU CTBOPEHHI CyYaCHUX TEIIEKOMYHIKAI[ITHIUX CUCTEM Ta
CUCTEM ONTHYHOTO 3B’SI3KY.

BucHoBku. VY  pesynbTari  NPOBEACHOTO  JOCHIKEHHS  PO3pOOJICHO
iHbpopMalliiHy CHCTeMy Ui ONTHMAIbHOTO TPOEKTYBAaHHSA OaraTOBUMIPHHX
CUTHAJIBHUX KOH(Irypamiii Ha OCHOBI MoOjelell MmakyBaHHs Tinepcdep Ta
IHTEJICKTyaIbHUX METOJIB ONTHMi3allii. 3ampomoHOBaHa CHUCTEMa 3abe3redye
aBTOMATHU3allll0 IMpoleciB MNOOYyAOBH, aHami3y Ta Bi3yaji3amili CUTHAJIbHHUX
KoH(pirypamiii y OaratoBumipHoMmy tmpoctopi. [IpoBegeHi oOuucIIOBaNbHI
EKCIIEPUMEHTH H1ATBEPANIN e()eKTUBHICTb BUKOPHUCTAHHS
ONTHUMI3allIfHO-TEOMETPUYHOTO  MiAX0oAy  Jjig  (QOpMyBaHHS  CHUTHAJbHUX
KOH(irypaiiii 13 MNOKpalleHHUMH B1JICTAHEBUMHU XapaKTEPUCTUKAMH Ta BHCOKOIO
3aBaAOCTIMKICTIO. OTpuUMaHl pe3ylbTaTH MOXYTb OyTM BHUKOPUCTaHI IiJ Yac
pPO3pOOJIEHHS! Cy4YacHHMX TEJEKOMYHIKAIITHUX CHUCTEM, OaraToKaHaJIbHUX MEpEx

3B’SI3KY Ta NEPCHEKTUBHUX 1H(HOPMALIHHO-KOMYHIKALIMHUX TEXHOJOTIH.
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KAJIIBPOBAHA OIIIHKA AHOMAJIBHOCTI HYBRID AWRED JIJIsA
PIIKICHUX ®IHAHCOBUX TPAH3AKIIH

Josxkenko Tumyp IlaBaoBuy,

KaHJIUAAT TEXHIYHUX HAYyK, TOIEHT Kaeapu

1HKeHepii mporpaMHoro 3a0e3rneueHHs

Kykaincbkuit Makcum Bosronumuposuy,

KaHIUAAT TEXHIYHUX HAYyK, TOIEHT,

3aBijlyBau Kadeapu iHKeHepli MporpaMHoOro 3ade3rneyeHHs
Jlep>kaBHMM YHIBEpCUTET 1HPOPMAIIHHO-KOMYHIKALIMHUX TEXHOJIOT1i
M. KuiB, Ykpaina

Beryn./Introductions. YV ¢iHaHCOBOMY MOHITOPUHTY P1AKICHICTh aHOMAJbHUX
orepaliii CTBOPIOE TMpoOJeMy, SIKy HE MOXHa 3BECTH JI0 3BUYAHHOI TOYHOCTI
knacudikamii. Y Hadopi Credit Card Fraud Detection 3 284 807 TpaH3akiiii juiie
492 nanexaTh 10 aHOMaJIbHOTO Kiacy, To6to 0,1727 %. 3a Takoro CIiBBiTHOIIEHHS
MOJICNIb MOXE TMPaBUILHO OOpOOISATH MailkKe BeCh HOPMaJIbHUM MOTIK 1 BOJHOYAC
MPOITYCKATH YaCTUHY MIA03pUIHNX ornepaniid. ToMy OliHIOBaHHSI Ma€ BPaxoBYBaTH HE
JUIIE 3arajibHe paHXyBaHHS, a M Te, SAK MICIsS BUOOpPY MOPOTY CHiBBIAHOCATHCS
BUSIBJIEHI aHOMaJIIi Ta XMOHI CIpalfOBaHHS.

Jns peanpbHUX (PIHAHCOBHX JAaHMX JOJATKOBOI CKJIAJHICTIO € BIACYTHICTb
MOBHOTO T€OMETPUYHOTO BiIOKpEeMJICHHS KiaciB. YacTrHa aHOMaIbHUX TpPaH3aKIlIN
3QIMIIAETBCSA  OJIM3BKOIO 1O HOPMAJIBHOTO MpOQUI0, a BIAXWIEHHI MOXeE
MPOSIBJISITUCS.  JIMIIE B OKPEMUX KoopAWHaTax. Y Takiil curyamii cepenHs
PEKOHCTPYKIliHHa TOMHUJIKA aBTOCHKOjJepa 3riajkye jokanbHi 3miau. HYBRID
AWRED V7 po3B’sa3ye 1110 3a7ja4y 1HAKIIIEe: BUKOPUCTOBYE MOKOOPUHATHUMN TTPOPiiIh
PEKOHCTPYKIIIHHUX 3alIUIIKIB, poOacTHE KamiOpyBaHHS, M’SKe JorapudmidHe
CTUCKAaHHS Ta HOPMOBaHE 3BaKyBaHHS. [ OJIOBHMM TIPEIMETOM IIEPEBIPKH € HE
JeKaparisi abCONIIOTHOTO PO3AUICHHS KJaciB, a TMOKpAIIEHHS paHXyBaHHS 1
MOPOTOBOI AKOCTI 32 MPUPOJTHOTO CUIILHOTO AMCOaaHCy.

Hiae podoru./Aim. Ouinutu, yn 3abe3neuye HYBRID AWRED V7 6inbin

30amaHCOBAaHE BHUSABIICHHS PIJKICHUX aHOMAQJIbHMX TpPAH3aKIi Ha pealbHUuX
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¢dinancoBux manux nopiBHsHO 3 AE, AE-finetuned, DAE, SVDD i DAGMM, i3
JOTPUMAHHSIM PO3JUICHHS €TalllB HaBYaHHS, BaJialllifHOTO HANAINTYBaHHS Ta
(hiHATBPHOTO TECTYBaHHS.

Marepiainu Ta meroau./Materials and methods. ExciepumeHT BUKOHAHO Ha
naoopi Credit Card Fraud Detection: 284 807 3ammcis, 30 o3Hak 1 492 aHOMaJbHI
TpaHzakiii. HapyanpHy BUOIpKY (QopMyBaiM JHIIE 3 HOpMalbHMX olepariii. Ha
BaJipaniiHii vactuHi miaOupanu mopir 1 mapamerpu HYBRID AWRED V7, a
TECTOBY BHUKOPHCTOBYBAJIM TUIBKM JJII OCTaTOYHOTO OIlIHIOBaHHA. Taka cxema
BUKIIIOYA€ HANAINTYBaHHA IMOPOTOBOTO PIIIEHHS 3a TeCTOBUMH aaHuMu. Cepiio
MOBTOPIOBANIM Y II'SITM HE3AJIEKHUX MPOroHax; gkicTs omiHioBamu 3a AUC-ROC,
AUC-PR, F1, MCC, Precision i Recall.

[Ticns HaBYAHHS aBTOCHKOJAEPA [UIS BXIJHOTO BEKTOpA X Ta PEKOHCTPYKINI X
aHaJII3yI0Th HE OJIHY CyMapHy NMOXHMOKY, a MOMWJIKH OKpeMHuX o3Hak. Lle mo3Bosse
30epertu iHpopMali0 Tpo ciaabKi JOKaJIbHI BIIXWIEHHSA, $KI MOXYTh OyTH

HEMOMITHUMU B CEPEAHBOMY 3HAUEHHI:

o \2 .
ej(x) = (xj —xj) , j=1,..,d (1)
Jlnst HOpMaJIbHMX TpaH3aKIid TICIs TOYaTKOBOTO HaBYaHHS (IKCYIOTh
pobacTHi mapameTpu kaniOpyBaHHs med; 1 scale. IloxoopauHatHUI 3aTUIIOK

MIEPEBOJIATh Y 0€3p0o3MipHY OpMYy:

cal . ei(x)-med;
7 al(y) =4 J

(2)

Jlam BpaxoBYeThCS JIMIIIE A0JIaTHA YaCTHUHA KaJiOpOBAHOTO BiAXUJICHHSI, TOOTO

scalej+£

CUTYyallisl, KOJIM PEKOHCTPYKI[IIfHA MOMMJIKA TEPEBUIIYE XapaKTEPHUH HIJii HOPMHU

PIBEHb:
rjPOS (x) = max (O, rjcal(x)) (3)

[IIo6 okpemi BeNMKI 3aJUIIKA HE BU3HAYAJIM BCIO OLIIHKY aHOMAaJbHOCTI, IO

HUX 3aCTOCOBYIOTh M’SIKE JIoTapr(pMidyHE CTUCKAHHS:

u;j(x) =1In (1 + rjpos(x)) (4)

[Ticns nmeperBopeHHA MpoQiib HE YCEPEIHIOETbCS PIBHUMHU Baramu.
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[TincymkoBa omiHka (GOpMYeThCS SIK HEBIJA €MHAa HOPMOBaHA JiHIMHA KOMOIHALA,

3aBJJKHW YOMY BHCCOK OKPCMHUX O3HAK 3AJIMIIAETHCA iHTCpHpCTOBaHI/IMZ

_vd d _
S(X) = lij=1 wj uj(x), wj >0, j=1 wW; = 1 (5)

[TocnigoBHICTH EPETBOPEHB 1 MiCII€ MTOPOTOBOTO PILICHHS MOKa3aHo Ha puc. 1.
[Topir T BU3HAYAETHCSA HA BajdifalliiHii BUOIpIIl; TECTOBA YAaCTUHA B IIIO MPOLEAYPY

HE BKIIIOYA€THCA.

/éxiﬂﬂa TpaH3aKuis /
JlorapudmidHe CTHCKaHHS

v u=In(1+r")

\

AE-pekoHCTpyKILis

\ 4

v Jliniiina HOpMOBaHa OTTiHKA
sx)=Xw i*ui

TTokoopauHaTHa MOMuUIIKa
PEKOHCTPYKIIT
r=(x - x_hat)®

A 4

Hopir T
Pobacrhe xamOpyBaHHs (3 Bamgamii)
3aJTHLLKIB

r_cal = (r - med) / (scaletg)

A 4

A 4 A 4

HoaaTHa yacTUHA 3AJMILKIB
r'=max(0, r_cal) —_— Hopma Anomantist

Puc. 1. CrpykrypHa cxema ¢GopMyBaHHS OLiHKH AHOMAJILHOCTI

HYBRID AWRED v7

[Ticns  ¢ikcauii  kamiOpyBanHa  AWRED-komnonenTr  HaByaroTh 13
nceproaHoMallisiMM. BOHM He 3aMIHIOIOTH peajibHI aHOMaJlbHI TpaH3akIii, a
CTBOPIOIOTh KOHTPOJIHOBAaHUN KOHTPACT MK HOPMadbHUM MpodiieM 1 ITYyIHO
MOPYLIEHUM Ha0OpoM O3HakK. JlJig 1IbOr0 BUKOPUCTOBYETHCS PAH)KyBajbHA (PYHKIIIS

BTpAT:

_1gnN p
Liank = Nziﬂ In (1 + exp (m +s(x) — s(x] ))) (6)
JIe X{® — HOPMAaJbHHH, Xi? — ICEBIOAHOMAJIbHUN MNPUKIIAJ, M — [MapameTp

BiICTYIY, a s(+) — ouinka aHomansHOCTI HYBRID AWRED V7. ITapameTtpu Ta Bary
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pamwxyBaJbHOTO IITpady miaOupamy OaleCciBCAKOIO ONTHUMI3aLI€I0 JIUIIE Ha

BaJialiifHii BHUOIpI; JUISI KOXKHOTO TMPOTOHY BHUKOHYBaJIM 15 OLIIHIOBaHb.
OnTuManpH1 apaMeTpyu MOTJIM BIAPI3HATUCS MK MPOrOHAMHU, OJHAK MiACyMKOBI F1,
MCC i Recall 3anumanucs 1ocTaTHbO CTaOITLHIMH.
PesyabTaTn Ta o6roopenHsi./Results and discussion. [lopiBHsAHHS
oxorutroBasio 0aszosuii AE, AE-finetuned, DAE, SvVDD, DAGMM ta HYBRID
AWRED v7. PesynbraTé M'STH HE3aJEKHHX MPOTOHIB MOAaHO B Tabm. 1 sk
cepenne = CKB. Baxmuro, mo AUC-ROC y KUJIBKOX CHJIBHUX METOJIB OJM3bKHIA:
0,9432+0,0117 mna HYBRID AWRED v7, 0,9415 £ 0,0111 mna AE-finetuned 1
0,9392 + 0,0168 st DAGMM. Tomy cam 1o co6i AUC-ROC He mosicHIO€ OCHOBHY

nepeBary MeToy 3a JIy>Ke MaJioi YaCTKU aHOMAJTIH.
Taoauus 1

IlopiBHSAHHS MeTOAIB BUSBJIEHHSI aHOMAJILHUX TPaH3aKUiil 3a M’ ATbMAa

IpOorosaMu
Monaeas AUC-ROC AUC-PR F1 MCC Precision Recall
AE 0,9389 +0,0118 0,4716 +£0,1220 |0,5379 £0,1211(0,5384 £ 0,1204| 0,5510+£0,0925 | 0,5302 +0,1513
AE-finetuned 0,9415+0,0111 0,4787 +£0,1030 [0,5429 £ 0,1014{0,5437 £ 0,0994| 0,5659 £ 0,0667 | 0,5265 +0,1310
DAE 0,9362 +0,0124 0,5156 +£0,0693 |0,5827 +£0,1024 10,5829 +£0,1026| 0,5752 £0,1039 | 0,5942 +0,1136
SvDD 0,9305 +0,0143 0,5040 = 0,1811 [0,5514 £0,1663(0,5555 £ 0,1595| 0,5150£0,1900 | 0,6088 +0,1196
DAGMM 0,9392 +£0,0168 0,2013 +0,0885 {0,3275 +0,1105|0,3671 + 0,0969| 0,2333 +0,0957 | 0,6053 £0,1031
HYBRID AWRED v7 0,9432 +0,0117 0,6639 +0,0634 |0,7153 £0,04020,7180 £ 0,0399| 0,6608 + 0,0565 | 0,7831 +0,0501

3a MeTpuKaMHy, YYTIUBIIMIMMH JO PIAKICHOTO KJacy, BIJIMIHHICTb CTa€
Bupasnimor. AUC-PR HYBRID AWRED v7 nopisaroe 0,6639 + 0,0634, Toni sik y
HalOmKk4Joro 3a nuM mokasHukoM DAE — 0,5156 + 0,0693. Tak camo meTon Mae
HaiiBumi F1 0,7153 + 0,0402 i MCC 0,7180 + 0,0399. Precision cTaHOBUTH
0,6608+0,0565, Recall — 0,7831 + 0,0501. OTxe, mpUpiCT MPOSIBISIETLCS HE B
pizkomy BiapuBi 3a ROC-o1inkoto, a B Kpaumomy OanaHci MOPOrOBOTO BHUSBIICHHS
PIIKICHOTO KJIacy.

Jlis mepeBipKu XapakTepy KpPUBHUX OKPEMO PO3IIISIHYTO pEenpe3eHTaTHBHUN
Run_01, pesynbTaT sikoro Oim3bkuii 110 cepeanboro mpodimo cepii: AUC-ROC
0,9485, AUC-PR 0,6434, F1 0,7092, MCC 0,7121, Precision 0,6449 i Recall 0,7876.
Ha puc. 2 Bunno, mo ROC-kpuBi cuiabHUX MOJeel 30JUXKy0ThCs, To1 sik PR-kpuBi
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Kpamie BiAOOpaXKaloTh pI3HMUILIO B 005acTi, A€ NIABUINEHHS TIOBHOTH IIE HE
CYNPOBOIKYETHCS PI3KUM TaiHHSIM TOYHOCTI.

-xpuni
08¢ PRpue -
[—AE 0.929)
| = AE4retined (0.376)
07 j= = =DAE (0.404)
[oosesene VOO (0.548)
| s DAGMM (0. 116)
| AWRED

06

0s

04f

T
Precision

03

02 [=———AE ©535) "
| = AE-frotuned (0 941)

| e AWRED

0 01 02 03 04 05 08 07 08 09 1 0.1
FPR

Puc. 2. ROC- Ta PR-kpuBi MeTO0IiB Uil penpe3eHTaTUBHOrO0 nporony Run_ 01

OxpeMuii aHali3 po3MOJUTY OI[IHKA aHOMAJbHOCTI MOTPIOHUM IJIT KOPEKTHOL
iHTeprpeTanii pe3ynpraty. Ha puc. 3 aHomanbHi TpaH3akilii IepeBaXKHO 3MIIIEHI 10
OUTBIIMX 3HAYCHb OI[IHKH, a B PEMPE3eHTATHUBHOMY IPOTOHI MOPIT Ma€ 3HAYCHHS
o0am3pko 5,19. BomHodac 4YacTMHA aHOMAaIlM 3ajHIIAETHLCS B 00JIaCTI HU3BKHUX
3HAYCHb OIIIHKH 1 TIEPEKPHUBAETHCS 3 HOPMaNIbHUM KjacoM. lle mpuHIMIIOBa Mexa
BucHOBKY: HYBRID AWRED V7 nokpaiiye paHXyBaHHSI Ta IIOPOTOBY SIKICTh, ajie

HE CTBOPIOE WITYYHOI KapTUHU TOBHOTO BIJIOKPEMJIEHHS pealbHUX (PIHAHCOBUX

o
oIepariun.
04 Hopmosani poanoainm score 2 Poanopin score anomanin
[ Normal (n=58848) 1 E Anomaly (n*113)
B Anomaly (n=113) 18 1
035 |
16 !
03 '
14 !
- 1
o =
2 - g 12 :
§ !
<
02 2 10 '
g 1
g 8 1
@ 0.15 <] "
6 I
0.1 1
4 1
2
005 2 '€
1
0 s £
o 5 10 15 0 2 4 G' 8 10 12 14 16
Hybrid AWRED v7 Hybrid AWRED v7

Puc. 3. Poznoain ouinku anomajabHocti HYBRID AWRED v7 ni1st HopmajibHUX

i aHOMaJIHUX TPaH3aKILii

62



BucnoBku./Conclusions. Ha peansHOMYy Ha0Opi 3 TPHUPOTHOI HYACTKOIO
anoMmanbHuX Tpanzakuiit 0,1727 % HYBRID AWRED V7 30epir J0TiKy HaBYaHHS
JIMIIIEe Ha HOPMaJbHUX MPHUKIIAJIax 1 MEPeHIC HalallTyBaHHs IMOPOTY Ta MapaMeTpiB Ha
Baligamiiny dJacTuHy. [liZcymMKoBa OIliHKa HE 3BOAWTHCI JO CEPEIHBOI
PEKOHCTPYKIIIHHOT MOMMWJIKHA: BOHA BHKOPHUCTOBYE KaJiOpOBaHWUN MOKOOPIWHATHHUI
npodiab, AOJATHY YaCTUHY 3aJIMINKIB, JIorapudMidHE CTHUCKAHHS Ta HOPMOBaHI
HEBII'€MHI Baru. PamKyBajlbHE HaBUaHHA 3 TICEBIOAHOMATISIMA CTBOPIOE
JOTATKOBUM KOHTPACT, HE MIAMIHSIIOUN peabHl aHOMaJIbHI 3aIHCH.

3a mwsarema mnporonamu HYBRID AWRED v7 orpuma AUC-ROC
0,9432+0,0117, AUC-PR 0,6639 + 0,0634, F1 0,7153 =+ 0,0402, MCC
0,7180+0,0399, Precision 0,6608 =+ 0,0565 1 Recall 0,7831 =+ 0,0501.
HaiiBaxxmusimoro € He QopmanshHa pizauisg 3a AUC-ROC, ne cunbHi mopeni
omm3bki, a nepepara 3a AUC-PR, F1, MCC 1 noBHoTOW0. Pazom i3 TuM po3momin
OIIIHKM aHOMAJILHOCTI MIATBEP/IXKY€E HASBHICTh CIIAOKHUX aHOMAJIbHUX MPHUKJIAIIB OIS
HOPMaJLHOTO MPOQLI0, TOMY pe3yJbTaT AOLUUIBHO TPaKTyBaTH SIK TMOKPAILCHHS
30aJIaHCOBAHOCTI MOPOTOBOIO BHUSBJICHHS, a HE SK aOCOJIOTHE PO3JLICHHS KIIaciB.
[lopanpia nepeBipka Mae OXOMUTHU 1HII (PIHAHCOBI HAOOPH, CTA0UTBHICTh OPOTY 3a

3MIHU PO3MOITY TPaH3aKI[ii Ta IHTEPIPETOBAHICTh Bar y JIHIAHINA OIIHIIL.
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AHAJII3 BILUIUBY MOBITPSIHUX ITOTOKIB HA YTBOPEHHSI
IT'PAHUYHUX 3HAYEHb HEBE3IIEYUHUX UYMHHUKIB IMOXKEXI B
KUTJIOBIN KBAPTHUPI

IlanoBanos Ouer BanepiiioBu4

KaHJI. TEXH. HaYK,

JIbBIBCBKUI JIepKaBHUM YHIBEPCUTET OC3MEKU KUTTECISIIBHOCTI
M. JIbBIB, YKpaina

Beryn. Anani3 CTaTUCTUYHMX JaHUX CBIAYUTH NP0 CTIHKY TEHACHLIIO 0
30UTBIIEHHSI KUTBKOCTI TIOKEXK y KUTIOBOMY cekTopi. Ctanom Ha 1 ciunsa 2026 3
MOMEHTY MOBHOMAacCIITAOHOTO BTOPTHEHHS B YKpaiHi Oyio 3apeectpoBano 201211
BUIIAJIOK 3aTOPSIHB Y )KUTIOBUX OyAHHKAX.

Po3Burok mokexi Mae HenependOauyBaHuil Xapakrep. Ha mnommpeHHs
HeOE3MEeYHNX YMHHUKIB MOXKEXKI (AUMy, TEMIEpaTypu, TOKCHYHUX ra3iB) B MPOCTOPI
’KUTIIOBOI KBaPTUPH, a TAKOXK B IHIIMX NPUMILIEHHAX Ta Ha IIJISXaX €BaKyalii Jroaen
BIUIMBAIOTh KOHBEKTHMBHI MOTOKH, SIKI PO3MOBCIOJUKYIOTbCS y BEpPTHUKAJIbHIN 1
TOPU30HTAJIbHIN TUIOUIUHAX.

Tomy mocmimKeHHs pO3MOAUTY BKa3aHMX HEOE3NMEYHUX YMHHHUKIB IMOXKEXKI 10
BUCOTI NMPMMIILEHHS € aKTyalbHOI Tpobiemoro. Il BUpilIeHHS HacTh MOKIUBICTH
BHU3HAYaTH 30HU HAKOMMWYEHHsS HEOE3NMEeUYHUX YMHHHUKIB Ta MICLS JOCSTHEHHS HUMHU
KPUTHUYHUX 3HAY€Hb, SIKI CTBOPIOIOTH HEOE3MEKY JUIs JIF0/IEH, a TAKOXK 3HAMTU IUISXU
YCYHEHHSI BHILE3TaJaHuX HeOe3NeK IMpu IJIaHyBaHHI MOMEIIKaHb OyJb-sIKOT
CKJIaIHOCTI.

Hiab podoru. [IpoBeneHHs aHanizy JMHAMIKY 3MIHH ITApaMETPiB HEOE3MEUHUX
YUHHUKIB MOKEX1, 10 YTBOPIOIOTHCS B KBAPTUP1 KUTIOBOrO OYJUHKY 3 3MIHHUMU
napamMeTpamMu OOMiHY MOBITPSIHMX Mac TMOB’SI3aHUX 3 PI3HUM TMOJOKEHHSIM CTYJIKU
BiKHA Ta 4acy HACTaHHS iX KpUTHYHUX 3HAYEHb, 0 BIIMBAE HA O€3MeKy eBakyallii
JOJEN.

Marepiaau Ta merogu. Y poOOTI BHUKOPHCTAHO METOJ MAaTEMaTUYHOTO

MOJICJIIOBAaHHS 3a JIONMOMOTOI0 MporpaMmHoro komiuiekcy Fire Dynamics Simulator
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(FDS) mnporeciB yTBOpeHHsI 1 PO3MOBCIOKEHHS HEOE3NMEUYHUX YMHHHUKIB MOXKEXK1
(CO2, CO, °C, BUIUMICTB).

Pe3yabTat Ta 006roBopeHHsi. [I1anyBaHHS MPHUMIIICHD XUTJIOBOI KBapTHPH,
MICIISI PO3MIIICHHS JaBaviB, 3a JIOMOMOTOI0 SKHUX BH3HAYAIOTHCS 3HAYCHHS
napaMeTpiB HeOe3MeYHUX YMHHUKIB TMOXKEXI1 IMiJ] 9ac YUCEILHOTO MOJICIIIOBAHHS 1

OCCPCIOK HO}KC}Ki, ITOKa3daHO Ha pHUC. 1.

Kimuara 3

Banna
KiMHaTa

Kimnuara 1

Iu\‘l I\I
Tepeamnoxkii

Kyxust Jlomxist

/ o

IMepearnoxiit 1

Bxin

Puc. 1. [1naH :KAUTJI0BOI KBAPTHPH TA Micls po3MillleHHs 0JIOKIB 1aBayiB.

T'apaepo6

Buiok naBauis Ocepe1ok IOKEXKI

VY KiMHarax, B KyXHi, Ha OaJKOHI Ta Yy MEpeaNnoKosX, PO3MILIEHO aaBadi
HeOe3NMeUYHUX YMHHUKIB MTOXKEX1, a CaMe MOHOOKCHIY BYTJICITIO, TBOOKCHY BYTJICIIIO,
TeMmneparypu 1 BuaumocTi. Bkazani gaBaui 3rpynoBaHi B Oioku naBauiB (BJI)
(po3milieHi OIWH Ol OAHOTO — «B OJHIM TOYIl IUIONII TPUMIIICHHS») Ha
posramoBani Ha Bucotax 0,4 m 1 1,7 m Bim migmoru. Bucotu posmimeHHs bJ]
BIIMOBIAIOTH 3pOCTY IUTUHM 1 1OPOCIIOI JIFOAMHU BIJMIOBIIHO 10 [2].

B pobGorax [3-9] aBTrOopm aHamizyBaJid PO3MOBCIOJKEHHS HEOE3MeUHuX
YUHHUKIB y PI3HUX MPUMILIEHHSAX, SIK B CEpeIuHl Tak 1 330BHI OyAiBii, ajie He
aHaJ13yBaJM BIUIMB TOJIOKEHHS CTYJKHM BIKHA KIMHATH, B SIKIM BUHUKJIA TTOXKEXkKa, HA
YTBOPEHHSI TPAaHUYHUX 3HAYEHb KOHIICHTpAIlI BHUINEBKA3aHUX YMHHUKIB MOXKEX1 Ta
Oe3MeKy eBaKyrOBaHHS JIIOJICH.

[linm wac MoOJeNrOBaHHS PO3TISAAIOCH TPU CIIEHApli YMOB YTBOPEHHS 1
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PO3MOBCIO/IKEHHST HEOE3MEeYHNX YMHHUKIB moxexi. [lepmmii cuenapiit nmependadan
MOBHICTIO 3aYMHEH] BCi BIKHa B KBapTHpl MPHU BCIX BIAYMHEHUX MIKKIMHATHHX
nBepsx. pyruii creHapidi nepenbayaB BiJUMHEHE BIKHO B IPUMIIICHHI KyXHI B
MOJIO’KEHH1 TPOBITPIOBAHHS, NPU SKOMY CTyJIKa BiKHa BigxuieHa Ha KyT 8°C mpu
BCIX BIIYMHEHUX MDKKIMHATHUX ABEpsAX. TperTii ciieHapiii mependadaB MOBHICTIO
BIIYMHEHY CTYJIKY BiKHA B IPUMIIICHHI KyXHI IIPU BCIX BIJYMHEHHUX MIDKKIMHATHUX
nBepsix. KpuBi 3ayiekHOCTEW 3MiH 3HAa4eHb HEOE3MEYHMX YWHHHKIB TTOXKEXKI
arpokcuMoBaHi 20-Tu KpaTHUM JIHHIMHUM (QUIBTPOM.

AHamni3 OTpUMaHUX pe3yJbTaTiB TMOKa3ye, IO TICAsA KOPOTKOYACHOI
MOYaTKOBOi (pa3M PO3BUTKY IMOKEKI TEIJIOBUAUICHHS PI3KO 3pOCTa€ 1 BIPOJOBXK
MEepIINX CEKYHJ JOCATa€ KBa3iCTAIIOHAPHOTO PIBHA. Y TOMANBIIOMY IJisi BCIX
PO3TJISTHYTUX ~ BEHTWISALIMHUX  CLEHapiiB  3HaueHHs  TeroBuiauieHHs HRR
3aJIMIIAIOTHCS TPAKTUYHO CTAIMMH Ta KOJIUBAIOThCS B Mexax Oym3bpko 120-130 kBr.
BigmMiHHOCTI MK CIlEeHapIIMU BEHTHJISIT € He3HAYHUMH 1 MPOSBISIOTHCS JIUIIE Y
BUIIISA1 MauX (IIyKTyallil HaBKoJIo cepenHboro 3HaueHHss HRR, mo cBiguuth mpo
0OME)XEHUN BIUTMB BEHTWIAIIMHMX YMOB Ha IHTCHCHUBHICTh TEIJIOBULJICHHS 3a
3aJIaHOTO CIICHApi0 TMOXKEKHOTO HaBaHTaKeHHs. lle Bka3dye Ha Te, IO B JaHOMY
BUITAJIKY PO3BUTOK TMOXEX1 BIOYBA€ThCS B PEXKUMI, OJIU3BKOMY JO KEPOBAHOTO
MaJliBOM, a HE BEHTWJIAMIE0. [Ipu OMM3bKMX 3HAYCHHSX TETUIOBHIUICHHS ISl YCIX
TPHOX CLEHapiiB, 3HAYEHHS HEOE3NMEYHHX YMHHHUKIB IMOXKEXKI 3a YMOBHU pI3HUX
CIICHApIiB BIIPI3HSAIMCH OJUH BiJI OJHOTO.
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BIKHO 3AUHHEHE HOBHICTIO] — CIYJIKA BIKkHA BLXIHHEHA 1A 8, BiKHO BiTYMHCHE NOBHICTIO. BiKHO 3aUHHEHE MOBHICTIO; — CTYJKA BIKHA BLAMHHCHA Ha 8, BiKHO BLTYHHCHC MOBHICTIO.

a) 0)
Puc. 2. 3ajexkHicTh 3MiHM TeMIiepaTypu B nepeanokoi 1 Bia TpuBajiocTi moxexi

Ha pizHux Bucorax: a — 0,4 m Bix migyoru, 0 — 1,7 m Big miamoru
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Amnaniz rpadikiB (puCyHOK 2) TOKa3ye, IO TPH MOJIETIOBAHHI 3a TEPIIUM
CIICHApIEM CIOCTEPIraeThCsl HAMOLIBII I1HTEHCHBHE 3pPOCTAHHSA TEMIIEpaTypH Ta
AOocsATHEeHHs rpannvHoro 3HadeHHs 60°C [2]. 3okpema, Ha Bucoti 0,4 M BiJx MiAIOTH
MakcuMaibHa Temreparypa y 54°C mocsraethcs uepe3 145 ¢, a Ha BucoTi 1,7 M
IrpaHUYHE 3HAYEHHS TEeMIepaTypu HacTae Bxke uepe3 124 C, mo NOB’s3aHO 3
0OMEKEHUM TEILI0- Ta Ta3000MIHOM 1 HAKOIIMYEHHSIM TeIljla B MPUMIIIECHHI.

Y pasi MOHENIOBaHHSA 3a JAPYTUM CIIEHApiEM PO3BUTKY TMOXKEXI KpUBa
3aJIeKHOCTE Mae Oulbll 3riakeHuid xapakrtep. lLle roBoputh mnpo Te, wIO
TeMIlepaTypa 3pOCTae MOBUIBHIIIE, a 11 MKOBI 3HAYCHHS € HUKYUMH, IO CBITIUTH
PO YaCTKOBE BIABEACHHS TEIUIA 3aBISKHA BEHTIIISIII, 2 caMe MaKCUMAaJIbHE 3HAYCHHS
temnepatypu y 46°C nocsiraetbes Ha 137 ¢ Ha BucoTi 0,4 M BiJI IMIJIOTH, @ HA BUCOTI
1,7 M rpaHn4He 3HAYECHHS TEMIEPATYPH HACTA€ Bxke Ha 133 C.

3a yMOB TOBHICTIO BIJYMHEHOrO0 BIKHA (TpeTill creHapiil) QIKCYIOThCs
HaWHWKY1 TEMIIEpaTypHI 3HAYEHHS MPOTATOM YChOTO MEPIOAY CIIOCTEPEKEHbB, IO
MOSICHIOETBCSI IHTEHCUBHUM  MPUIUIMBOM  CBIKOIO TMOBITPA Ta €()EKTUBHUM
BIJIBEICHHSIM TeIlIa 3 MpuMilieHHsT — TemmepaTtypa 44°C nocsiraetbest Ha 139 ¢ Ha
BucoTi 0,4 m Bix mijgrorn 1 57°C — Ha 135 ¢ Ha BucoTti 1,7 M BiJ NIJJIOTH.

Takum 4YMHOM, pe3yJbTaTH MOJECIIOBAHHSA TOKAa3yIOTh, 110 HA MOYATKOBOMY
erami po3BuUTKy moxkexi (mo 30-40 c¢) 3poctaHHs TeMmIepaTypud MOBITPs
CIIOCTEPITAETRLCS IS BCIX CIICHAPIiB, @ MOXIJIMBICTD TOCATHEHHS KPUTUYHUX 3HAYCHD
TeMIepaTypu HacTa€ TUIBKM Ha BHUCOTI 1,7 M NpU IOBHICTIO 3aKPUTHUX BIKHAX B
KBapTHUpI Ta BIAKPUTINA HA 8° CTYJIIII BIKHA HA KyXHI.

OOMIH TOBITPSHUX Mac MDK MPUMINIEHHSMU >KUATIOBOI KBAapTUPH Ta
30BHILIHIM CEpPENIOBUIIEM CYTTEBO BIUIMBA€ Ha O€3MEKy €BaKylOBaHHS JIOACH 3
MIPUMIILICHb KBapTUPH.

Takox Oylio MPOBEACHO MOJEIIOBAHHS IHIIMX BUIIEBKA3aHUX HEOE3MEUHUX
YUHHUKIB TIOKEXKI.

3Be/leHI JaHi MPO HACTaHHI TPAaHUYHUX 3HA4YeHb HEOE3MEYHUX YWHHHKIB
MOXKEXK1 HaBeAeHO y Tabmuii 1(HAcCTaHHS TPAHWUYHOTO 3HAYCHHS 3a3HAUCHO «+»,

HEHACTaHHS — «-»).
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Taoaunga 1

3B€IleHi I[aHi PO HACTAHHSA 'PAHUYIHUX 3HAYCHD HeOe3leYHNX YHHHHUKIB

MOKEXKI
Cuenapiii 1 Cuenapiii 2 Cuenapiii 3
He6e3- | Bucora,
o — e\ — @\ — (@\]
TICYHUIH M EIE|[ - ||| E|E | =[x ]x| —|amn
HMHHHK S| S| E|E|E|S|E|E|E|E|8|E|E|E)| &
MTOKEXKI | | = = | | = Z|oE | =
S| 8| 2| 2| 2| 8| 2| 2|2 2|2|8| 2|22
SR AR AR A RARAE AR AR ERA R AR AR
| E =B = E
Bunu- 0,4 + - - - - - - - - - - - - - -
MICTh 1,7 + - - - - + - - - - - - - - -
Temre- 0,4 - - - - - - - - - - - - - - -
parypa 1,7 + - - - - + - - - - - - - - -
0,4 - - - - - - - - - - - - - - -
CcO !
1,7 - - - - - - - - - - - - - - -
0,4 - - - - - - - - - - - - - - -
CcO :
2 1,7 - - - - - - - - - - - - - - -

BucnoBku. Komm’roTepHe 4YucelnbHE MOJENIOBAHHS PI3HHUX CIEHapiiB
PO3BUTKY IMOXKEXK Y MPUMILICHHIX >KUTIOBOI KBapTHPH 32 JTOMIOMOT0I0 MPOTPaMHOIO
koMmiiekcy (FDS) PyroSim pano MOXIHMBICTE NPOAaHANI3yBaTH PO3MOBCIOIKEHHS
MPOJIYKTIB TOPIHHS 1 YTBOPEHHS TPAaHUYHHUX 3HAYCHb HEOE3MEUHNX YUNHHUKIB TTOKEKI
Ta MOKa3aTH iX BIUIMB Ha OE3MeKy eBaKyarlii JrojeH.

AmHaii3 MOJCIIOBaHHS MOKa3aB, 1[0 BU3HAYAIbHUMU YMHHUKAMM TOXKEXKI, SAKI
MOXYTh BIUIMHYTH Ha O€3MeKy €BaKyIOBaHHS JIIOJIE € BUIMMICTh 1 TeMIeparypa.
[Ipu mokexxi B MPUMILIEHH] KyXH1, BUIUMICTh Ta TEMIEpaTypa OCATaE TPAHUYHUX
3HaUYCHb TUIbKU Yy TMpHUMIlIeHHI nepeanokoro 1. [lpu 3aunmHeHOMYy BIKHI B KYyXHI
rpaHUYHE 3HAYCHHS BUIMMOCTI Ha BHcoTi 1,7 M Hactae Ha 118 ¢, a Ha BucoTi 0,4 M
Ha 142 c. ['pannuHe 3HaUeHHA TeMIiepaTypu Ha BUcoTi 1,7 m Hactae Ha 124 c. Ilpu
BIIYMHEHIN CTYJI BIKHA Ha 8° B MPUMILIEHHS KyXHI T'PaHUYHI 3HAYEHHS BUANMOCTI
Ta TemMrnepaTypu Ha BUcoTi 1,7 M Hactae Ha 133 c. [Ipu NOBHICTIO BITYMHEHOMY BIKHI
B KyXHI TpaHWYHE 3HAYCHHS BHUIUMOCTI Ta TEMIIEpaTypyd HE HACTa€ Ha KOIHIN
KOHTPOJIbOBaH1i BUcOTi. ['pannuni 3HauenHs konueHrpauii CO 1 CO, He HacTaloTh y
BCIX MPUMILICHHSX 32 OY/Jb IKUX YMOB, KPIM KyXHI.

AHa3yloud JUHAMIKy 3MIHM 3Ha4eHb HEOE3MEYHUX UWHHHKIB TOXKEXKI,
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BpPaxoOBYIOUH Pi3HI YMOBU PO3BUTKY TMOXKEXKI1, IOB’A3aH1 3 PI3HUM MOJOKEHHS CTYJIKU
BIKHA MPUMINICHHS KyXHi, MOXXHa 3pOOMTH BHCHOBOK, III0 OTPUMAaH1 pe3yJIbTaTH
HiATBEP/UKYIOTh CYTTE€BUH BIUIMB BEHTHWIALI] HAa TeMIEpaTypHUH PEXHUM Y 30HI
TUXaHHS JIIOJWHM IMiJT 9ac TIOXKEX1 B KUTJIOBOMY TPHUMIIICHHI Ta MalOTh BaXJIUBE

3HAYEHHS JJIS OI[IHIOBAHHS YMOB €BaKyallii 1 piBHsI OKEXKHOI HEOE3IeKH.
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Abstract: This paper examines the development of one-dimensional unsteady
flows in contact systems involving the conjugate interaction of a viscous,
heat-conducting gas with a stationary, heat-conducting wall in the presence of a jump
in the initial temperatures of the gas and wall.

The resulting flows are described by the Navier-Stokes equations, whilst the
distribution of the wall temperature is modelled by the linear heat conduction
equation for a solid. For moderate jumps in initial temperatures, an analytical solution
to the linearised problem has been obtained, describing the main characteristics of the
formation of a continuous structure in the gas flow field and the distribution of the
wall temperature.

Keywords: One-dimensional unsteady flows, viscous heat-conducting gas,
mathematical modelling of gas flows, Navier-Stokes equations, continuous structure
of the flow field.

Introduction

This study examines the formation of one-dimensional unsteady flows using
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the example of solving a contact problem involving the interaction of a real gas flow
with a heat-conducting stationary wall, the initial temperature of which differs from
the initial gas temperature [1, 2].

Here, a real gas is understood to be an ideal gas, in which processes are
significantly influenced by thermal conductivity, viscosity, and other physical effects,
or the most significant of these factors. The development of unsteady flows of real
gases is widespread in nature and engineering: the motion of solids in a gaseous
medium, flow in shock tubes, flow during explosions, and other cases. The use of
mathematical modelling methods to study these dynamic processes has become a
powerful tool for solving a variety of problems in continuum mechanics and
investigating the phenomena arising in them [2-4].

In the presence of a jump in the initial temperatures of the gas and the wall,
thermal and gas-dynamic processes lead to the emergence of flows described by the
Navier-Stokes equations, which successfully model the conservation laws of mass,
momentum, and energy over a wide range of changes in gas parameters. This makes
it possible to analyses flows caused by purely dissipative effects. The temperature
distribution along the wall is modelled by the linear heat conductivity equation of a
solid [5]. The set of Navier-Stokes equations and the wall heat conductivity equation,
with specified initial and boundary conditions, forms a mathematical model that is the
key to describing a wide range of real gas flow phenomena. For moderate jumps in
initial temperatures, when perturbations in the parameters of the forming gas flow are
small, the original equations can be linearised [4].

The study of the most important characteristics of the continuous field of the
emerging flow is carried out based on the Navier-Stokes equations, linearised about
the initial state. Using the Laplace integral transform method [5, 6], analytical
solutions for the linearised contact problem have been obtained, describing the
distribution of the forming flow parameters and the distribution of the wall
temperature. The obtained solutions allow us to evaluate the influence of viscosity,
thermal conductivity, and other physical effects on the formation of dissipative and

ideal inviscid and non-thermally conductive zones in the gas flow field.
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Problem statement and basic equations

Let us assume that at the initial time t = 0, a stationary, impermeable,
heat-conducting wall with an initial temperature T, comes into contact with a flow
of a stationary, ideal gas with the following initial parameters: temperature Ty,
pressure po, speed of sound ¢y, and adiabatic index .

The formation of a one-dimensional flow is described in the Eulerian
coordinate system associated with the wall surface x = 0. It is assumed that the x-axis
Is directed in the gas flow occupying the half-space x > 0, whilst the stationary wall
occupies the region x < 0. For t > 0, the thermal and gas-dynamic interactions
between the gas and the wall led to the emergence of an unsteady flow, which is

described by the Navier-Stokes equations

ap ap u
— —_— + —
at tu ax pax 0

ou ou dp _ 0 ( ou
PG +uz) +38=2(n3)) (1)

pep (5 +usz) = e uge gz (e50) + (n52)

Here and below, the following notations are used for the gas parameters: t — is
time, x — spatial coordinate, and for the current value of the gas parameters:
u(x,t) — velocity, p(x,t) — pressure, T(x,t) — temperature, p(x,t) — density, u — viscosity
coefficient, k — thermal conductivity coefficient, and ¢, - specific heat capacity at
constant pressure.

The system of equations (1) is closed by the equation of state for an ideal gas:

p=RpT, (2)

where R — the universal gas constant, y = ¢, /c, — the constant adiabatic index
of the gas, and ¢, — specific heat capacity of the gas at constant volume.

The distribution of the current wall temperature T,(x,t) is described by the

linear equation of thermal conductivity of a solid

oT, 92T,
ToaTE 0O

where aZ — thermal conductivity coefficient of the wall material, and the

subscript w denotes values related to the wall.
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The boundary conditions are specified at the gas-wall interface x = 0 and at a
sufficient distance from the wall surface x — +oo. At the boundary x = 0, the
condition of no gas flow and the continuity of temperature and heat flux must be
satisfied. As X — =oo, the values of the gas parameters tend towards the values
specified in the initial conditions.

Solution and analysis of results

We consider the process of flow formation in the case of a moderate difference

in initial temperatures, when the ratioTO/T .~ 1. Then, the perturbations of the gas
w

parameters are small, and each parameter in equations (1) and (2) can be expressed as
the sum of two terms, the first of which corresponds to the value in the initial state,
whilst the second represents a small unsteady perturbation (denoted by the subscript
g), for example, for pressure p(x,t) =p,+p.(x, t). After substituting each parameter in
equations (1) with this sum and neglecting terms with a perturbation order higher
than first order, we obtain a linearised system of equations for the perturbation of the

gas parameters [3, 4]:

dpe du
— 4 =0
at 0 ox
ous . 9ps 0%ug
— 4+ === 4
Poo Tt =Moo (4)

0Tg 0ps
C,—=—+k,—=
PoCp 3¢ = ¢ t Ko dx2

P=RpoTe + RType
In this case, the initial and boundary conditions for the perturbation functions
of the parameters denoted by the subscript € have the form:
for initial conditions
T.(x > 0,0) = 0,T,,(x < 0,0) = T, (5)
u,(x>0,0)=0,p.(x>00)=0
at the gas-wall interface x = 0 the following conditions are satisfied

(0,6) = ko 52 (0,1) (6)

aTy,
ox

Ty + Tg(OJ t) = TW(Or t),
where k,, — thermal conductivity of the wall.

u.(0,t) =0,k,
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The solution to the linearised problem (4)-(6) is constructed using the Laplace
integral transform method. In this case, the Prandtl number Pr = c, u,/k, is assumed
to be equal to one, which is close to the value of the Prandtl number for air.

By adding the second and third equations from system (4), previously
differentiated with respect to the variables t and x, respectively, we obtain

0 [0u, 0T, 0% [oue ko dT.
Pogt W“LCPE] = Hogez [ at o ax]’

which, when Pr =1, can be represented as

OF _ 2 O°F
ot Q05527 (7)
where
due 67&. -
F(x, t)_ - - = Wo/po-

Based on conditions (5) and (6), the function F(x,t) satisfies the following

conditions

F(x<0,0) =0, F(-0,t) =0, F(0.t) = o(t) = ¢, 25 (0.1). (8)

The solution to problem (7), (8) can be represented [7] as

_x (ot 9®) —x*
FGD = 5o m o = sexp (4a3(t—9))

In the third equation of system (4) we exclude and obtain a third-order

differential equatlon with respect to the gas temperature perturbatlon function T.

T 9’Te  OF

The resultlng equation (9), together with equation (3), forms a system of
differential equations with constant coefficients for the temperature distributions of
the gas and the wall. To solve the resulting system of equations, the Laplace integral
transform is used. Consequently, the temperature distribution functions for the gas

and the wall can be expressed as
T(x, =Ty + [ By(2) Wy (xs.t — 2)dz + [ By(2)U, (x5, t — 2)dz

T (6, 8) = Two + Jy B3(2) s (x5, t — 2)dz. (10)

The following notations are used here:
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k,a
X1 = |x|a0\/?; Xy = |xlag; x3 = x/aw ;s ="wro/

DoC 5(s+1)2 2L
2|= 0%p ; b= ( ) : — Y
ko s?y-1 r-1

o T e_TZ/4t

T A 20x
+ fo U@ — x;) t——;h (Zw/lel(t — 9)d9)] dt

_x2 _x2
e () e ()
Yo (xp, t) = T» Y3 (xs, t) = T'
Bi(6) = —sBs0y - 2O/ o,
—s6(To — Two) | SVY [° _ — e 2ty
B,(t) = — (eby— e~Y) dy +
2 Szy—l b+5JO Zﬁ(t—y)%
s (s2y — (7 + 1) 275 Weyzd D - DT+ 1)ebterf(\/ﬁ)]
Gy+s+2)  vus Jo Y 5y +5+ 20Vb
(1 — e 21E=)eby sy —1
Ba(t) = N day+ 1
3 l fo 2t - ) vt

s\fy —1

where | — modified first-order Bessel function and U — unit function.

_s(s+ DY -1 ebterf(\/E)‘

Based on the system of equations (4) and the resulting solutions, the

distribution functions for pressure and other gas flow parameters can be obtained.

The cumbersome formulas (10) can be simplified to obtain asymptotic

expressions for the distribution of gas parameters and wall temperature at short times

scales, when the interaction process is most intense, as well as at longer times scales,

to analyze the structure of the emerging flow field.

Conclusions
This paper presents an approximate approach for analysing the formation of
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flows in contact systems involving the conjugate interaction of a viscous, heat-
conducting gas with a stationary, heat-conducting wall under moderate initial
temperature jumps in the gas and the wall. Using the Laplace integral transform
method, an analytical solution to the linearised problem for the Prandtl number Pr =1
has been obtained in the form of integral representations for the functions
temperature distribution functions of the gas and the wall.

The resulting solution describes the key characteristics of the formation of a
continuous structure in the gas flow field during its interaction with a heat-conducting
cold or hot wall. It also allows to evaluate the influence of viscosity, thermal
conductivity, and other physical factors on the formation of dissipative and ideal
inviscid and non-thermally conductive zones in the gas flow field. This work was
supported by the Institutional Project No. 011302 "Analytical and numerical methods

for solving stochastic dynamical decision problems™ (Republic of Moldova).
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THTETPOBAHE 3AHSATTSA 3 MOJAEJIOBAHHSI BOMOBUX JIH 3
BUKOPUCTAHHAM MOBU INIPOI'PAMYBAHHS PYTHON

Dypcenko Onexcanap Kysbmuu,

K.T.H., IOIIEHT, 3aBilyBay Kadeapu BUIOI MAaTEMaTHKN
XapkiBcbkuil HalioHaNbHUN yHiBepcuTeT [loBiTpsiHux Cui
meHi IBana Koxemy6a

XapkiB, YkpaiHna

Yepuosoa Harajis MukoJiaiBHa,

CTapIlMid BUKJIa/lay 3aKJIaJly BUIIOI OCBITU KadepH BUIIIOT MATEMATUKH
XapkiBcbkuil HarlioHanbHUM yHiBepcuTeT [loBiTpsiHux Cuin
iMeHi IBana Koxemnyoa

XapkiB, YkpaiHa

Yaonosa Oubra Iropisua,

K.(.-M.H., TOIIEHT, JOLEHT KadeApH BHUIIOT MATEMATHKH
XapkiBcbkHi HarlioHanbHUM yHiBepcuTeT [loBiTpsiHux Cuin
iMeHi IBana Koxxemyoa

XapkiB, YkpaiHa

boOpunbka I'asimna CepriiBHa,

K.IL.H., JIOIICHT, JOIEHT KadeapH BUIIOT MAaTEMaTUKH
XapkiBcbKUil HalliloHanbHUM yHiBepcuTeT loBiTpstHux Cun
iMeHi [Bana Koxenyoa

XapkiB, YkpaiHa

AxmMen3siHoBa OkcaHa AHaToJIiiBHA,

BUKJIJIa4 IIUKIJIOBOI KOMICIT IpOrpaMyBaHHs Ta iHPOPMALIIMHUX TEXHOJOT1N
XapKiBChKHM paioTeXHIYHUHN (HaxOBUMN KOJIEIK

XapkiB, YkpaiHa

Beryn. Baromoro MOTHBAI€El0 BHUBYEHHS MATEMAaTUYHUX JHUCIUIUIIH Yy

3aKjaJax BHINOI OCBITH, 30Kpe€Ma y BHIIMX BIACHKOBUX HaBYAJIBHHX 3aKJIaJax

(BBH3), € posrnsa Ha 3aHATTAX 3adad npodeciiiHoi cupsMmoBaHocTi. [Ipuuomy,

MOEAHAHHS 3HAaHb 3 PI3HUX JUCHUIUIIH J0 PO3B’S3aHHS MOCTAaBJIEHOI 3a7adi Crpusie

Outbll rMOOKOMY aHaji3y IOCTAaHOBKM 1 pe3ylbTaTiB 3afadi, BCEOIYHOMY

3MICTOBOMY PO3yMiHHIO ii po3B’A3aHHsA. [HTErpoBaHi 3aHATTS AOCUTH IIUPOKO

BHUCBITJIEHI B HayKOBO-METOJWYHINA JITeparypi, MPUCBAYEHIA WIKIJIBHIA OCBITI,

HATOMICTh Yy KOHTEKCTI BHUIIOi OCBITH BIAMOBIIHUX JOCIIKEHb 1 METOJUYHHX
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HampalooBaHb 3Ha4YHO MeHIe [1-3]. ABTopamu Bxke po3po0JieHO 1 OmyOJIIKOBAaHO
JeKiJIbKa po3po0OK 3aHATH 3 MOeNtoBaHHS OoifoBux it [4, 5]. Janoro poboToro
aBTOpHU PO3IIUPIOIOTh 0a3y IHTErpOBaHUX 3aHATh, 30KpeMa, NIl 3aCTOCYBaHHS Y
BUKJIaJaHH1 B Kypcax BBH3.

Meta po6oTu. Po3poOutn iHTerpoBaHe 3aHATTS 3 MOJICIFOBaHHS OOMOBUX JIiH,
mo O0a3yeTbCsd Ha TMOEJHAHHI aHali3y MaTeMaTHYHOI MOJeNi 3ajadl y BHUIVISIIL
cucTeMH Au(epeHIlialbHUX pIBHAHb Ta 3aCTOCYBaHHI NPOTpaMyBaHHS Ha MOBI
Python ais ocraTouHOr0 aHasi3y pe3yiabTaTiB 0010.

Marepiaiau ta Mmetoau. Posrisgaerses 0iif MK ABOMa CTOPOHAMH, TPUIOMY
nepuia cropoHa (akKTMBHA) Mae OJWH BHJ OJHOPIIHMX OOWOBHX pecypciB, a
BOPOTYIOYA — JIBA BUIAU PI3HOPIIHUX 00HOBUX pecypciB. BioMi moyaTkoBi KIJIBKOCTI
00MOBUX pecypciB 000X CTOPIH 1 €()EKTUBHI CKOPOCTPIILHOCTI OOMOBUX OJUHUIIb
KOXKHOT cToponu. Hexalt 6iif BimOyBaeThbCsl 32 YMOB “‘BHCOKOOPTaHI30BaHOTO” 000

Jlanuectepa [6] 1 TpuBae mo nmesikoro wacy t,. [lorpiOHo: 1) BU3HAYMTH, B SKHX

YacTKax MOTPIOHO HAmpaBUTH OOMOBI pecypcH aKTUBHOI CTOPOHU MO JBOM BHJaM

00MOBHUX pecypciB BOPOTYIOUOi CTOPOHH, 1100 BOPOrytoua CTOPOHA B MOMEHT 4acy t;

MaJjia HailouIbl1 BTpaTH; 2) MiJipaxyBaTu BTPATHU BOPOTYIOUOi CTOPOHHU.

OcHOBHI eTany po3poOKH 3a3HAYCHOT0 IHTETPOBAHOTO 3aHSITT:

1. BBenenns mapamerpy 3amadi — 4YacTKM OOMOBHX pPECypCiB aKTHBHOI
CTOPOHH, SIKI MOTPIOHO HAmpaBUTH Ha Ol 3 MepmKMM BUIAOM OOHOBUX peECypcCiB
BOPOTYIOUOi CTOPOHH, JIJII HAHECEHHS 1 HalO1IBIITNX BTPAT.

2. [ToOynoBa moaeni 000, IO BUPAKAETHCS B HAMMCAHHI CUCTEMHU TPHOX
JTIHIMHUX TudepeHIliabHIX PIBHSAHD BITHOCHO KiJIBLKOCTI 00HOBHX OAWHHUIIb CTOPIH,
K1 YULTUIA Ha MOMEHT 4acy t. 3’sicyBaHHs MOYaTKOBUX YMOB 3ajaui.

3. Po3B’s3aHHA CUCTEMH METO/IOM BUKIIOUCHHS:

a)  BUKJIIOYEHHS JBOX TMEPIIUX HEBIJIOMUX 1 OTPUMaHHA JIHIHHOTO
nudepeHialbHOrO PIBHSAHHSA TPETHOTO TOPAIKY 31 CTAIUMH KOe(ILIEHTAMU
BIJIHOCHO TPEThOi HEB1JJOMOT;

0)  3’scyBaHHS, IO BCl KOPEHI BIAMOBITHOTO XapaKTEPUCTUIHOTO PIBHSIHHS

€ IIMCHUMU,
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B)  BUIMCYBAHHS 3arajbHOr0 pPO3B’SI3KY CUCTEMU;

r) 3HAXOKCHHSI CTAIMX, BUXOASYHM 3 MOYATKOBHX YMOB, 1 BIATIOBIIHOTO
YaCTUHHOTO PO3B’A3KY.

4, 3anmc Gopmyn 3 mApaxyHKY KUTBKOCTI OOMOBHUX OJUHUIIL 000X CTOPIH,

AK1 YULIUIA HA MOMEHT 4Yacy t.

S. 3’dCcyBaHHs JIOMYCTHUMOCTI MapaMeTpy 3ajadl, BUXOAAYM 3 YMOB, IO

KUTBKOCTI OOMOBHX OJWHUIIL BOPOTYIOUOi CTOPOHH, SIKI YILUTIJIM Ha MOMEHT 4acy t,

MaTh OYTH HEBIJI’€MHUMH, a KUIbKICTh YIUILJIMX OOMOBUX OJWHHUIIL TMEPIIOi
CTOPOHH Ma€ OyTH HE MECHIIIOIO 32 OJIUHUITI0, OCKUTBEKH 1151 CTOPOHA aKTHUBHA.

6. 3anuc (yHKII, 110 MiIpaxoBy€e BTpaTH MPOTUBHHUKA B MOMEHT yacy t .

1. 3’sicyBaHHS MHOXXMHHM, Ha SKIH TMOTPIOHO 3HAXOJWTH HANOUIbIIE
3Ha4Y€HHA (PYHKIIT TYHKTY 6.

8. OOroBopeHHs OJIOKIB MPOrpaMu Ha MOBI IporpamyBanHs Python:

a) BBEJICHHS IMOYATKOBUX JIAHUX 3aja4i;

0)  CTBOpPEHHs IMKIY 3a MapaMeTpoM 3ajadi, B SIKOMY OOYHCIIOIOTHCS
KUIBKOCT1 YIUIUIMX OOMOBUX OAMHUIL O0OX CTOPIH, 3HAXOJATHCA JOIYCTHUMI
3HAYCHHS IMapaMeTpy;

B) IS JIONYCTUMUX 3HAYCHb IMapaMeTpy OOUMCIIEHHS BTpAT MPOTHUBHUKA B

MOMEHT 4acy t;
r) 3HAXO/J)KCHHsSI HaMOUTbIIMX BTpAaT MPOTHMBHUKA B MOMEHT yacy t 1

BI/IMIOBITHOTO ONTHMAJIBHOTO 3HAYCHHS TIapamMeTpy;

)  BHUBIJ HA IPYK ONTUMAJIbHOIO 3HAYEHHS MapaMeTpy 1 HaHOUIbIIKUX BTPAT
MPOTUBHUKA.

9. BianoBigHO 3HAMAEHOTO ONTUMAJIBHOTO 3HAYCHHS Mapamerpy 3ajadi
MIIPaXyHOK KUIbKOCTE OOHOBUX peCcypciB aKTUBHOI CTOPOHH, $KI MOTPIOHO
HaIpaBUTH Ha Oiif 3 KOXKHUM BHJIOM OOWOBUX PECypCiB MPOTUBHUKA JIJII HAHECEHHS
oMy HaOUTbIIUX BTpAT.

10. OOGroBopeHHS, SIK TOPOOUTH TIPOTrpamy, 00 BOHA BUBOIUIIA BIAMOBIAb Y

BUIIAJIKY, KOJH JIOMYCTUMOTO 3HAUEHHS TapaMeTpy HEMae, 1 0 e O3Hayae s 00ro.
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11. 3pobuth miApaxyHKH IS JEKUIBKOX IMOYAaTKOBUX JaHUX 1 3poOuTH
BHCHOBKH.

PesyabTatn Ta o00OropopenHHsi. Pe3ynbraroM poOOTH € TOETanmHUN OIUC
CTBOPEHOTO 1HTETPOBAHOTO 3aHATTSA. 3a3HAUYMMO, IO TIEPEBArol0 IMPOBEACHHS
IHTErPOBAHOTO 3aHATTA 3 BUKOPHUCTAHHSIM KOMIT'IOTE€pa € Te, 10 KYypCaHTH, SIKI He
Iy>K€ BOJIOJIIFOTh HABUYKAMH OOYMCIIEHb (B JAHOMY BHIIQJIKy PO3B’S3aHHSIM CHUCTEM
auQepeHiiaJbHIX PIBHAHb BPYUYHY), 3 3allIKaBJICHICTIO MPAIIOIOTh 32 KOMIT IOTEPOM,
1 THM CaMUM ONPAaIlbOBYIOTh JIaHUI MaTepiajl, OOroBOPIOIOYU PE3YNIbTATH 0OUYUCIICHb,
OCKIJIBKH II€ TTOB’S13aHO 3 IXHBOIO MPOdeECIEro.

BucnoBkn. B po0oTi 3amponoHOBaHO PO3pOOKY IHTEIPOBAHOTO 3aHATTS 3
MOJICIIIOBaHHsI 00MOBUX JIiil, CTBOPEHY Ha MO€IHAHHI TPOdECItHMX 3HAHb, METOIUKU
PO3B’s3aHHS CUCTEM JIIHIMHUX AU(PEpEHIIalbHUX PIBHSAHb, CTBOPEHHI IPOrpaMH Ha
MoBi mporpamyBanHs Python y BBH3. 3aHATTS 10IIJIBHO BUKOPHCTOBYBATH IPH
BHKJIQJJaHHI MaTEeMaTUYHUX JUCIUIUIIH “‘/{udepeniiianbhi piBHIHHES, ‘KoM roTepHa
MareMatuka”’, "Meroau onTtumizauii y BiHCBKOBO-TIPUKIAAHUX 3amadax’, “Okpemi
po3aiIM Teopli onTUMaIbHUX mpoleciB”, “CremianbHi IJ1aBH BUINOI MaTEMaTHKW
tomo B BBH3.

CIIUCOK JIITEPATYPHU

1. Bipa M., Camycenxko I1. Po3B’s:3aHHs 3a7a4 JIIHIHHOTO MpOrpaMyBaHHS
13 3acTOCyBaHHSIM mporpamMHoro 3aco0y Geogebra, ®di3uko-maremMaTH4YHa OCBITA.
2024. 39(1). C. 14-20.

2. Xananuyk JI.B. 3acrocyBannss makery MathCAD na mnaGopatopHux
3aHATTAX 3 BUILOI MaTemMaTuku, Marepianu Il BeceykpaiHCbkoi HAyKOBO-METOIUYHOI
IHTEepHET-KOH(EPEHIi1 CTYyJIEHTIB, acHmipaHTIB Ta MoJoaux BuYeHuX “Po3BuTOK
IHTEJEKTyaJIbHUX YMIHb 1 TBOpUYMX 3/I0HOCTEH Y4YHIB Ta CTYJEHTIB y Mpolieci
HAaBUaHHSA JUCIUIUIIH MpUpoJHUYO-MaTeMaTuyHoro nukiny “ITM  mmoc-20217
®opym momoaux gochigaukiB”, 12 mucronaga 2021 poky, Cymu, C. 149-150

3. Muxanesuu B.M.. Maple. Komm’torepHa miaTpuMKa Kypcy BHIIOL
MaTeMaTHKH B TexHIYHOMY By31. BHTY. 2024.

4. ®ypcenko O., YepnoBon H., boOpumpka [. Marematnuni mopeni

81



OoioBUX Iifi sK 3aci0 BIOCKOHAJTEHHS MpPOo(deciiHOI OpPIEHTOBAHOCTI BHUKJIAJaHHS
MarematnuHux muctmiuiin y BBH3. ®isuko-maremarnuna ocsita. 2024. 39(1),
C. 64-69. https://doi.org/10.31110/fmo2024.v39i1-09

5. bo6punpka I'., YUepnoBon H. IHTETpOoBaHE 3aHATTS 3 MAaTEeMAaTHYHOTO
MOJICTIOBaHHSI MapKOBCHKOTO MPOILIECY 3 BUKOPUCTAHHAM Mojeni JlandecTtepa Ta ii
po3B’sizanns B MATLAB. ®isuko-marematnuna ocita. 2024. 39(5). C. 7-13, 2024.
https://doi.org/10.31110/fmo02024.v39i5-01

6. ®ypcenko O.K., Yepnoosn H.M. JlanuectepoBchki Mojieni O0HOBUX ii.
30ipHUK HAayKOBUX Tpallb XapKiBCHKOTO HAI[lOHATbHOTO YHiBepcuTeTy [loBiTpsiHHX

Cui. 2020. Ne4 (66). C. 85-91, 2020 https://doi.org/10.30748/zhups.2020.66.12

82


https://doi.org/10.31110/fmo2024.v39i1-09
https://doi.org/10.31110/fmo2024.v39i5-01
https://doi.org/10.30748/zhups.2020.66.12

GEOLOGICAL AND MINERALOGICAL
SCIENCES

OKOHTYPEHHSA TACTOK BYIVIEBOJIHIB HA HA®TOI'A30BUX
POJIOBUIIIAX 3ACOBAMM IITYYHOI HEUPOHHOI MEPEXKI

KoBauab fApociaas MuxkoJsaiiopuy,
K. T€0J1. H., JOLIEHT

®enak Isan OpecroBuy,

acrmipasT

IBaHO-DpaHKIBCHKUI HAI[IOHAIBHUIMA
TEXHIYHUH YHIBEpCcUTET HaTH 1 razy
M. [BaHO-®DpaHKIBCHK, YKpaiHa

Berym.

EdexTuBHicTh mpoliecy BUI00yBaHHS HAPTH 1 razy 3ajieKUTh y MEPILy Yepry
BIl SIKOCTI TPOEKTY po3poOsieHHd poaoBuiia. (OCHOBOIO TaKOro IMPOEKTY €
reoJIoTiYHa BUBYEHICTh MPOAYKTHBHUX TOBII, siKa (OPMAI3Y€eThCA Yy BUTIIAII
reoJIOryHO1 Mojieli poaoBuiia. CKIIaJJOBUMU YaCTUHAMU TaKOl MOJIEJI € T€OJIOT14HI
noOyJ0BM y BUIIISAL KapT Ta nNpo@uIiB 3MIHM B3J0BXK MNPOAYKTUBHUX TOPU3OHTIB
neTpoi3uyHUX MapaMeTpiB, BAXKIMBUX JUISI PO3YMIHHS 1CHYIOUOiI y TUIACTI CHTYAIlii
Ta MPOTHO3YBaHHS il PO3BUTKY y mpolieci HadTorazoBuiayyeHHs. [HPopmauiitHum
HAlOBHEHHSAM T€OJIOTIYHUX TMOOYJOB €, OKpPIM IHIIUX, TaKOX JaHl Teo(pI3UIHHX
nocmmkersb ceepiopul (I'JIC). Hemonikom Takoro iHgopmariiinoro 3abe3rneueHHs
€ Te, mo naani ['JIC naroTh 3MOry OTpUMATH TUIBKM JUCKPETHI 3HAHHSA B KOXKHIN
KOHKPETHI  CBEep/UIOBHHI. TOMy  TPOTHO3YBaHHS 3MIiHH  TETPODIZUIHHUX
BJIACTUBOCTEH IUIACTIB-KOJIEKTOPIB Yy MPOCTOPI MIXK CBEPJIOBHHAMH 3aJUIIAETHCS
aKTyaJbHOIO MPOOIEMOIO.

Hinbe podoru. OOrpyHTYBaHHS METOAMKU AU(PEPEHIIIOBAHHA MPOIYKTUBHUX

TOPU30HTIB  Ha(TOra3oBUX PpOJOBHIL HA [JUISHKK 3 PI3HUMH  YMOBaMHU
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HAarpOMa/DKEHHS ocaliB 3a Mopdosoriyaumu o3Hakamu kpuBux [JIC 3
BUKOPHUCTAHHAM IITYYHUX HEHPOHHUX MEPEK.

Marepiaau Ta meToau. Y po6oti Bukopuctani aiarpamu I'JIC, npoBeneHux y
cBepaioBUHAX  bimokam’siHcbkoro — poaoBumia  Kpumcbkoro — reoi3HuHOIO
EKCIEAUIIEI0 Ta Pe3yJIbTaTH MEeTPOdI3UYHUX OCTIHKEHb, MPEICTaBICH] y 3BITI 3
nigpaxyHKy 3amaciB  HapTh Ha bimokam’sHCbKOMY Ha(@TOBOMY POIOBHIII,
CKJIaJICHOMY TeMaTu4yHoto ekcrenuieto Kpumreonoris [1].

B siKOCT1 1HCTpYMEHTY 7Sl MPOBEACHHS Kiacudikaiii reopiznyHIX KPUBUX 32
ix Mop(ooriero BUKOPUCTaHO MTY4YHY HelpoHHy mepexy (IIIHM) tumy mepexi
Koxonena. OnHi€ro 13 3a/1a4, sika BUPILIYETHCS 3a JTOIOMOT0I0 Mepexi KoxoHnena €
3a/laya KjacTepu3alli — NOAUT AOCHII)KYBAaHOI MHOXHHU OO'€KTIB Ha TIpyNH
“cx0xkux’’ 00'€KTIB, sIK1 HA3UBAIOTHCS KiacTepamu. DopMalibHO 3a/1aya KiacTepu3alii
ONMCYETHCS HACTYITHUM YUHOM [2].

Mepexa KoxoHneHa 3abe3neuye BiAOOpaKeHHSI MOTOKY N-BHUMIPHHMX BXIJHHUX

BektopiB X(1) = (Xi(i), X2 (1), ... , Xy (1)), me 1 = 1,2,....k , y BUXigHH# BEKTOp
Y = VY1, Y2, vy Ym- 3 KOXKHUM 13 BUXIJIHUX HEHPOHIB aCOIIIOETHCS BEKTOP BaroBUX
KOe(ILIEHTIB Wj = Wyj, Wyj, ... , Wpj, €JIEMEHTAM SIKOTO CIIOYaTKy HAJalOTh HEBEJMKI

BUITAJIKOB1 3HA4YCHHs. BXITHUN BEKTOp X MOPIBHIOIOTH 3 yCiMa BEKTOPAMU BaroBUX
koedinieHTiB Wj. KpurepieM Takoro NopiBHSAHHA HaldacTilnle BUOMPAIOTH KBajpaT
€BKJIIJIOBOT BijACTaHi. BigcTtaHb MK BEKTOPOM BaroBuX Koedilli€HTIB HEHWpoOHa-

“nepeMoXIs’ Ta BXITHUM BEKTOPOM:

e, | =l )
ok el

nie W, — BEKTOp BaroBux KoeQili€HTIB HeMpoHa-“niepeMoxus” C.

djzmm

i(xi_WiJ

i=1

BusnaueHHs HelpoHa-“TiepeMOXKIs’” 1HIIIIOE MPOIEC HaBYaHHS 00JacTi, sKa
BKJIIOUYA€E CaM HEMPOH Ta MOT0 JIeSIKUM OK1JI, 3a 1TepaliiHo GopMysioro:

w1 1)= 0, (1) + @ (n)ln) = w, ()]
1)

KoopauHATOIO | HelipoHa-“nepeMoxIis” C Ta KOOPAMHATOO |; mOTOYHOTO HElpoHa |

I, 1

@,;(n)=

dyHKIISA  CyCiACTBa 3QJIEKUTh B BIACTaHI MDK
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Ha kapti Koxonena. Haitnpocrima ¢yHkiis cyciactBa ¢ikcye o61acTh aKTHBI3aLlii
nporiecy HaBuaHHs L(N), po3TamoBany HaBKOJIO HEUPOHA- TIEPEMOXKIIS :

@cj(n):{“(”)”p”j L)Lt

0 ginwux sunaoxax, "—>® (3)

ne a (N) — koedilieHT HaBYaHHSI.
B sixocti yHKIIT cyciacTBa BUKOPHUCTOBYEMO (DYHKINIO, siIKa 0a3yeTbesl Ha

3aKoHi po3moaity ["ayca:

2
=
D, (n)z a(n)exp - ;GT(]n) ,

(4)

ne o(n) — mapaMerp, IO 3aJa€ Po3Mip 00JACTi CyciacTBa Ta MOHOTOHHO

3MEHIIYETHCS 3 YACOM.

Ha Bxim Mepexi mojgaroTh neprmid BekTop BXigHux gaHuX X(0) 1 BUKOHYIOTH
MOIIYK HEWpOHA, SKUM XapaKTepHU3ye€TbCs HAWMEHIIOI BIJCTAHHIO MDK JIaHUM
BXITHUM BEKTOPOM 1 BIANOBIIHMM BEKTOPOM BaroBHX Koe(ilieHTIB Wy. Takwuii
HEWPOH € HEHPOHOM-“TIEPEMOKIIEM ™ C JAHOTO €TaIly HaBYaHHSI.

Ha nactynmHOoMy erami BUKOHYIOTH MOAMGIKAII0O BaroBUx Koe()iIieHTIB 3a
dbopmyior (2) 3 ypaxyBaHHAM (YHKIIT CyCIZCTBa, SKa 3a/Ja€ JIOMYyCTUMY 00JIacTh
Moaudikarii. Y BUIMAIKy HETaTUBHOTO PE3YJIbTATY MEPEBIPKU KPUTEPIIO 301KHOCTI
MMOYMHAIOTh, HOBHM ITUKJI HaBYaHHS. [lepmmM KpokoM MbOTO IUKITY € MOIU(IKaIlis
¢Gynkuii cycincrea @O, AKa CIPUYUHAC 3MEHIICHHS O0JIACTI 30YMKCHHS HABKOJIO
HelpoHa-“nepeMoxiisa”’. Jlam Ha BXiJ HaJIXOJUTh YEPrOBUH BEKTOP BXIIHUX JaHUX
X(n), i mpolec HaBYaHHS MPOIOBKYETHCS JO JOCATHEHHS MO3UTHBHOTO PE3YJIBTATY
OIIIHKU KPUTEPit0 301KHOCTI.

Pe3yabTatu Ta odropopennsi. Came kiactepuzarlisi, a He Kiacudikaimis nae
3MOTy TMpOBECTH JiTO(aliaibHe OKOHTYPEHHS MPOAYKTUBHMX TOPU30HTIB
HadrorazoBux pomoBuil. Kiactepusallis q03BOJSE 3TPyMyBaTH IMOJIOHI JaHi, IO
MOJISTIIIYE BUPIMICHHS TaKOTO 3aBlaHHS, SK TMPOTHO3YBaHHs. BigHOCSYM HOBHIA
00'€eKT 1O OJHOrO 3 KJIACTepiB, MOXHA MPOTHO3YBATH WOTr0 MeTpodi3uuHi

BJIACTHBOCTI, OCKUIBKM BOHHU OYIyTh CXOXXHUMH 3 TIOBEIIHKOIO O0O0'€KTIB IIHOTO
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knactepy. HeoOxigHO 3ayBakWTu, LI0 BHUSBHUTH WYITKI TpaHULl MK (dauisaMu
MPAKTUYHO HEMOXJIMBO. BOHM MOXKYTh IUTABHO MEPEXOJUTH OfHA B onHy. Lls
0COOJIUBICTE OOOB’SI3KOBO  TpH3BEJAE 10 TOSBH OO0’€KTIB 3 HEBU3HAUYCHOTO
(mpoMiKHOTO a00 TEpPEeXiMHOTO0) KIacy, IO 3HAYHO YCKIATHIOE BHPIIICHHS
nocTaByieHOro 3aBaaHHs. Came KiacTepu3allisi 103BOJISI€E YHUKHYTHU III€l MPOOJIEMHU.
KopucrtyBauy naeTscsi 3Mora camMmoMmy IHTEPIIPETYBaTH KOXKEH Kiactep. Y 3B S3KY 3
[IMM, BaXXJIMBO BIJ3HAYUTH pOJIb 3MICTOBHOI iHTeprpeTamnii kimactepiB. Koxxuuii
KJIacTep, a y HalllOMy BUIAJKY 30HY, HEOOX1JHO YMOBHO BiHECTH /10 (allii IeBHOro
BUJy, a TOUHIIIIE PUCBOITH 00’ €KTaM KJIacTepy KOJIEKTOPChKI XapaKTepucTuku. s
IbOI'O Ha OCHOBI aNpIOPHOi reosoro-reodiznynoi iHpopMmallii HEOOXiAHO BUSBUTH,
O3HaKH, K1 00'€THYIOTh 00'€KTH B 30HY.

AHaI3yI0Un CeAMMEHTOJIOTIUHI MoJieni dalliid, onucaHi y podorax [3, 4] Hamu
OyJ10 BUAUICHO Psi/i O3HAK, SIK1 B1OOpaXaroThCs Ha (POpPMI KPUBHX Ta 3alPONOHOBAHO
cnocid ix Qopmanizauii. [Iponec HarpomakeHHs OcajiB, siKI (GopMyroTh (arii, y
pI3HI TIEepioJId CEAMMEHTAIlll XapaKTEePU3yEThCs PI3HUM TIIPOJUHAMIYHUM PIBHEM.
3MiHa TIAPOAMHAMIYHOTO PIBHSA Yy 4Yacl Ha KapOTaXXHUX KPUBUX B1IOOpPAKAETHCA
KPYTHU3HOIO BIAMOBITHOI JUISTHKKA aHOMauii, 1 Moxe OyTu ¢dopmanizoBaHa, K KYT
HaxXWIy OCEpPEIHIOYOi ii JIHII 10 yMOBHOI TOpH30OHTAJIbHOI JiHIi (puc. 1, a).
[HTEHCUBHICTh MpPOLIECY HArpOMAaUKEHHS OCAlIB TAKOX OILIHIOETHCS BEIMYHUHOIO
3apeecTpoBaHuX reodizuunux mapamerpi (puc. 1, 6). Ha ocHOBI Takux mapameTpiB

OyJ10 chopMOBaHO BXI1JIHUM BEKTOP Ta MPOBEACHO KJIAaCTEpPHU3AIliO.

A P

=

a) 6)

o, B, ¥,  — KyTH HaAXHJIy OcepeIHIOIYHX JiHil 10 YMOBHOI TOPU30HTAJIbHOI JIiHIl;

1 4 . .
I I”y — BeIMYMHM 3apeecTPOBAHUX reodisHUHUX NapaMeTpiB.

Y

Puc. 1. ®opmanizaniss Mop¢oJIoriYHNX 03HAK reoQisuaIHNX
KAPOTAaKHUX KPUBUX
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Jlis o3HayeHHs OTPUMAaHMX KJacTepiB Oylio MpOaHaIi30BaHO TEOJIOTIUHI
mpolecu, ski BigOyBaiucs y mepioag (GOpMyBaHHS TPOIYKTUBHUX TOPHU3OHTIB
binokam’ssHCHKOTO HA(TOBOTO POJIOBHUIIIA.

B uoxpaxcekuit (N;¢k) yac HarpomakeHHs 0CaiiB y JOCI1PKYBaHOMY paiioH1
B11I0yBaJioCss B YMOBaX BHYTpIIIHbOTrO Iieib(y. [IoBepXHs MalKOICHKUX BiJIKJIA/IB
70 TIOYaTKy YOKpaKy Oyja BHpIBHSHA 1 Maja HEBEJIMKUU KyT Haxwiy. Y OaceilH
HarpOMa/DKEHHST  OcajliB  BiAOyBaBCS  IUIOMIMHHWN  3MHUB  TEPUTCHHOTO
TOHKO3EPHUCTOTO Marepiajly 3 MiBHIYHOI cymil. PIYKOBI CHCTEMM TPUHOCHIIH, B
OCHOBHOMY, MiIlIaHO-aJIeBPUTOBUN MaTepiai. B yMmoBax aBaHnmensTu Ha Imenbgi
YOKPaKChKOr0 MOPsI B110yBasiocss (OopMyBaHHS MII[aHO-AJIEBPUTOBUX OCafiB. ['1pchki
MOPOJAM  YOKPAKCHKOTO  SIPYCY  MPEJCTaBlEHI  KBapIOBHUMH  IMICKOBHUKAMH,
MIIIaHO-BATHSAKOBUM YE€pEMalTtHUKOM a00 BalHIKAMH 3 BEJIUKOIO KUIBKICTIO PEIITOK
(daynu. ToBIIMHA BIAKIAIIB KOJMBAETHCS Y Mekax Bia 15 mo 45 M. Y 3aHypeHHxX
YacTUHAX APYyC CKJIAJICHUW TJIIMHAMM 3 MPOIIAPKAMH IICKY 1 MICKOBUKY. Takox 10
YOKPAKCHKOTO SAPYyCy HallekKaTh UYEPEManIkOBO-IETPUTOBI BAMHSAKHA 3 MPOIIapKaMH
KOHIJIOMEpATIB, MyXKi micku 1 mickoBuku. Ha KepueHcbkoMy miBOCTPOBI YOKPAKCHKI
BIIKJIaM OepyTh y4yacThb y OYyJOBI J1alipOBUX 30H 3 YHUCICHHUMH T'PSI3bOBUMHU
BynkaHamu. [limanuii matepian ociiaB B pycliax Ta pyKaBax, Ji€¢ MOTIK 30epiras
HaWOUIbIIy CcHTy. Y po3pi3l MillaHI Tijla XapaKTepU3yHThCS JIH30MOA10HOIO
OynoBoro. B okpemMux 30HAaX MOTOKH MOCTYNOBO BTpayald CBOK CHITY, 1 MIIIAHUN
Marepian po3MoAUISBCS MIMPIIE 3a TUIOMIEI0, 3aiiMaroyu OuTki mpoctopu. Onrcana
00CTaHOBKa HArpOMaJI>)KEHHS OCaJiB ICHyBaja /10 KIHIIS YOKPaKy.

Binknanu kaparancekoro (Nj3kg) spycy MarmTh TE€HETHUYHUN 3B'S30K 3
MIICTUIAI0YUMHU HOTO YOKPAKCHhKUMHU MOPOJAMHU, TOMY YacTO BOHU BHJIUISIOTHCS SIK
€IMHA YOKpaK-KaparaHchka TOBINA. SIpyc CKiIaleHui epeBakKHO KBAPIIOBUMH, YaCTO
MIIAHUCTAM TEMHO-CIPUMHU TJIMHAMHM 3 TMPOIIAPKaMH TTICKOBHKIB, BaIHSKAMH 3
peITKaMyd  TPICHOBOJAHMX 1 HA3eMHHUX MOJIOCK. Kaparancbki  yTBOPEHHSI
KepueHncbkoro miBOCTpOBa Ha 3ax0jl MPEACTABICHI MIIKOBOJAHMUMH MEPTeiisiMH 1
MMCKaMH, TJIWHUCTUMHU ITICKOBUKAMH, piAIIe BamHSAKaMH, KOHIJIOMEpaTaMH. Y

CXIZIHOMY HamnpsIMKy BIJKJIAOU CTalOTh OUIbII TJIMOOKOBOAHMUMH — TJUHU 3
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MpOIIapKaMU BAITHIIKY, MEPTEIO, TICKY.

VY pesynbTati IpOBENCHOTO aHajli3y OTpUMaHi KJIAacTepH BiJHECEHI HAMH JI0
HAaCcTymHUX BUAIB (amiii: ¢auii mispkiB; ¢arii Koi00iB po3pUBHUX Tedi; darrii
perpecuBHUX B3/A0BkOeperoBux OapiB 1 OeperoBux BaliB; (pailii TOJIOBHUX YACTHH
po3MuBHMX Teuiil. Ha ocHOBI kiacTepuzalili mpoBeneHo diTodailiaibHe 30HYBaHHS
MPOJYKTUBHUX TOPU30HTIB bilokaM’SHCHKOTO HA(PTOBOTO POJIOBUINA Ta BUIIICHO
30HA 3 PI3HAMH YMOBaMH HarpoOMaJKEHHS OCaJiB, a, BIAMOBITHO, 1 PIZHUMH

KOJIGKTOPCHKUMHM BJIACTUBOCTSIMU (pHC. 2).

YMOBHI nosHaueHHs

68
O = Homep cBepANOBMHU

-
- " .
7 _ Titin TexronisHoro
P MopyLEHHs!

0 - Mexi cbauiin

- — Pub
- = 3arnuHu3oBaHi i mMuHNCTI Anactn

- _ Mickosuk; cpavis BaosxGeperosyx Gapie
(perpecuBHwx) i npuGepexHIX Baris

<<<<< l:l = Mickosuk; cbauis nnsxis

= - MickoBuK; challisi FONOBHUX YaCTUH

POIMUBHUX Texilh

T
Puc. 2. lIpukiag gitogauniajabHoro 3onyBanns (1V npoaxykruBHa nauka
Binokam’siHCbKOTr0 HA()TOBOT0 POIOBUIIA
BucHoBku. ['eodizmuni kapoTakHi KpHBI, 3apeecTpOBaHI HaBIPOTHU
MPOAYKTUBHUX IHTEPBAIIB Ha(TOra3oBUX CBEPJUIOBUH, € BAXJIUBUM JIKEPEIOM
iHbopMallli Ipo X KOJEKTOPCHKI BJIACTUBOCTI. AJie HE 3aBXKIU ICHYIOUl METOIAUKHU
inteprperanii nanux ['JIC garoTh 3MOry y MOBHIM MIpl OLIIHUTH TPOIIECH, SIKi
B1I0YBalOThCS y TIJIACTI MiJ Yac BUJIYUYCHHS BYIJIEBOJHIB. Y poOOTI 3ampoOIiOHOBaHI

napaMeTpu KUJIbKICHOI OLIHKK (QopM aHOMadiil reoQi3MYHUX KpUBHX, SKI
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BIIOOpaXKalOTh 3MIHM  JWHAMIKA  CEJUMEHTAIlIMHUX TPOIECIB y  Tepioa
HArpoOMaJDKEHHS OCaJlIB JOCIIKYBAHUX TIPCHKUX MOpiA. [Iyisi BUKITIOYEHHS BILUTUBY
Cy0’€KTUBHMX YHMHHHUKIB OOpOOKYy BH3HAYCHUX IapaMeTpiB  3aIPOIIOHOBAHO
MIPOBOMTHU 3 BUKOPUCTAHHSIM IITYYHOI HEUPOHHOT Mepexi Tuity Mepexi Koxonena, B
pe3yabTari  poOOTH  sKOi  ¢dopmanizoBaHi aHOMaNli  KapOTaXHUX  KPUBUX
po30MBalOThCS Ha JIGKUIbKA KJacTepiB, IO BiJoOpa)karoTh TIE€BHI YMOBH
cenuMeHTalli. BukopucTaHHA JaHOi METOAMKH Yy TIPOLECI TEeOJOTTYHOTO
MOJICJTIOBAHHS J1acTh 3MOTY IIiJI 4Yac aHamizy Mopdosorii reodi3suyHUX KPHUBHUX
OTpUMATH JOAATKOBY IIiIHHY 1H(OpPMAII0 TIPO KOJEKTOPCHKI  BIIACTHBOCTI
MPOJYKTUBHUX TOPHU3OHTIB Yy MDKCBEPJIOBUHHOMY IPOCTOPl, CKOPOTHTH Yac
0o0poOnenHst reodizuyHoi 1H(OpMaIlli, BUKIIOUUTA TOMIIKH, SKI BHHUKAIOTH 3a
PaxyHOK Cy0’€KTUBHUX YMHHUKIB, TIABUIIUTH 1H(HOPMATUBHICTh I€OJIOTTYHOI MOJENI
POJIOBHILIA.
CIIMCOK BUKOPUCTAHUX JKEPEJI
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PEDAGOGICAL SCIENCES

PO3BUTOK KPEATUBHOI'O MUCJIEHHSA MOJIOAIINX IIKOJIAPIB
YEPE3 IPOBJIEMHO-TIOIYKOBY AIAJIBHICTb B YMOBAX HYII

3y0enko BikTopisi BikTropiBHa
BUYMTEIb TOYATKOBUX KJIACIB
Kpusopispka rimaasis «Iutenext» KpuBopi3zpkoi MicbKO1 paau

AHoOTamiA: VY cCTarTi pO3MISIHYTO OCOOJIMBOCTI PO3BUTKY KPEaTHUBHOIO
MUCJIEHHS YUHIB | KJlacy 3a JI0MOMOrol0 MpoOJIEMHO-TIOIIYKOBHX METO/1B HABYAHHS.
3anporoHOBAaHO MPAKTUYHUM 1HCTpyMEHTapid, anantoBaHuid A0 ymoB HoBoi
ykpaincbkoi mkoiau (HYII).

KurouoBi cioBa: KpeatnBHe MHCIEHHS, NPOOJIEMHO-TIONIYKOBA HISUIbHICTD,

nepioknacHuku, HYII, akTuBHI MeTO 1 HaBUaHHS.

Beryn

AkTyanbHicTb TemHu. CydacHM eTam pO3BUTKY OCBITM B YKpaiHi,
3yMOBJICHUH peanizaniero koHnenuii HoBoi ykpaincekoi mkonu (HYII), Bumarae
JOKOPIHHOTO TepersaAy MAxXoAiB g0 HaByaHHA. OJHHM 13 KIFOYOBUX 3aBJaHb €
(dbopMyBaHHS OCOOMCTOCTI, 3/1aTHOT HECTAHJAPTHO MHCIIWTHU, IIBUJIKO aJIallTyBaTUCA
0 3MIH Ta 3HAaXOAUTH BHUXiA 13 CKIAQIHUX S>KUTTEBUX cuTyariid. TpaguuiitHe
PENpPOIYKTUBHE HAaBUAHHS, OPIEHTOBAHE HA MPOCTE 3araM'aTOBYBaHHs 1H(oOpMaIlii,
OlnbIlE HE 3a/JI0BOJIbHSIE 3allUTU CYCHUILCTBA. BuHWKae HarajgpHa TmOTpeda B
PO3BUTKY KpPEAaTHBHOT'O MUCJICHHS BXXE 3 TEPIIMX JHIB NepeOyBaHHS TUTHHU Y
TITKOJTI.

KpeaTuBHICTh y MOJIOAIIOMY HIKUIBHOMY BIlLll € MIATPYHTSAM JISl YCHIITHOTO
3aCBOEHHSI 3HaHb Ta ()OPMYBaHHSI )KHUTTEBUX KOoMMeTeHTHOcTel. HaliepekTuBHimmm
3ac000M ii CTHUMYJIOBaHHSI € MPOOJEMHO-TIOIIYKOBA AISUIBHICTh, SIKa MEPETBOPIOE
VYHSI 3 TAaCUBHOTO CIyXada Ha aKTUBHOTO JOCIIiTHUKA.
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Meta crarTi — OOTpyHTYBaTH TEOPETHYHI 3acaad Ta TMPEACTaBUTH
MPaKTUYHUN KEWC IrpOBUX BIOpPaB [JII PO3BUTKY KPEATHBHOTO MHCIICHHS
MEePIIOKIACHUKIB Yepe3 OpraHizailito mpooJIeMHO-TIONTYKOBOI AisUTbHOCTI HA ypOKax.

1. TeoperuuHi 3acaau npo01eMHO-TIONTYKOBOT0 HABYAHHS

KpeatuBHe MwuCiIeHHS MoJoamux IKoAsApiB  (y Bimi  6—7  pOKiB)
XapaKTepU3y€e€ThCsl THYUKICTIO, OPUTIHAJBHICTIO, IIBUJKICTIO JYMKH Ta 3JaTHICTIO
06auuTH O0'€KTH MiJ HOBHUM KyTOM 30py. Y LbOMY BIIll JUTS4Ya ysiBa € HAHOLIbII
IUTACTUYHOIO, MPOTE€ BOHA MOTpPeOye TOCTIMHOTO TPEHYBaHHS Ta MPABHIBHOTO
MeJJarOriYHOTO CTIPSMYBaHHSI.

CyTh mpo0JIEMHO-TIOIIYKOBOTO MIAXOAY MOJSAra€E y CTBOPEHHI BUKJIAJadyeM
CHeIlaJbHUX CHUTYyalllil, Yy SIKHX y4YHI CTHKAIOThCS 13 CYNEpeyHICTI0O abo HecTayero
3HaHb JIJIs1 BUKOHAHHS 3aBAaHHA. [Iporiec BUpileHHS Takol MPOOIeMH CKIaIa€ThCs 3

KUIBKOX €TalllB:

1. BunukHeHHs a00 MITy4HE CTBOPEHHS MTPOOJIEMHOI CUTYAITIi.

2. VYCBIIOMJIEHHS CYNEpeYHOCTI Ta (OpMYIIIOBaHHSA IMI3HABAIBHOIO
3aBJIaHHS.

3. BucyHeHHs rinoTe3 Ta NOIIyK BaplaHTIB BUPIILICHHS.

4, [IpakTuuHa nepeBipka rinore3 (EKCePUMEHT, MOJICITIOBAHHS ).

5. Peduexcis Ta hopmyroBaHHS BUCHOBKIB.

JIns TepHIOKIACHUKIB IIE€H JIAHIIOKOK Mae OyTH MAaKCUMaJIbHO HAOYHUM,
EMOIIIMHUM Ta ITPOBUM, OCKIIBKH MPOBIIHOIO JiSIBHICTIO TUTHHHM 1€ 3aJUIIAETHCS
rpa, KA MOCTYIMOBO TPaHC(HOPMYETHCS Y HABYATbHY.

2. IIpakTHyHMi IHCTPpYMEHTapiii PO3BUTKY KPEATHBHOI0 MMCJICHHS
NEePUIOKJIACHUKIB

BnpoBamkeHHs: mpo0JeMHO-TIONIYKOBOTO MiAX0oAy B 1 Kiaci Mae BpaxoByBaTH
BIKOBI OCOOJIMBOCTI AITE€H: HA0YHO-0Opa3HE MHCIICHHS, MIABUIICHY €MOIINHICTh Ta
noTpeOy B TOCTIMHIA 3MiHI BHIIB MiSUTBHOCTI. Y TIepioja ajamnTailii BajKJIMBO
CTBOPIOBATH CUTYAIlll «yCIIXY Uepe3 3yCHUIUIs», /Ie KOJKHA IUTSYA 1/1es1 Ma€ I[IHHICTb.

Hwxde HaBeneHO NpPaKTUYHI METOAM, BIPABH Ta ITPHU, SIKI CTUMYIIOIOTH

KpEaTUBHICTh 1 MOLIYKOBY JIISUIbHICTh HAa ypoKax y 1 kiaci.
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2.1. CTBOpeHHs1 NPO0JIeMHHX CUTYyalliil Yepe3 NpUiloM «31MBYBaHHA»
[lepurokmacHUKHM AyXe YyTIWBI 10 He3BHMYaWHUX (akTiB. CHUTyallisi MOAUBY

BMHUKa€ MUCJIICHHA MUTTEBO.

. I'pa  «Taemnnmua xkopoOka» (Ypok «S pociaimkyr cBit» /
MartemaTuka)
o Cymw. Ha cTom cToiTh 3akpuTa KopoOka. Buntens kaxe: «TaMm JI€KUThH

Te, 10 JIOTIOMara€ HaM paxyBaTH, ajie¢ 1€ He MaJuyYK 1 He ojiBli. BoHO Kpyrie,
cMauHe, pocTe Ha jaepeBi». (Hanpuknan, s61yka 9 ropixu).

o THowyxosa cumyayisn: Konu nitTu BraayioTh, YYUTENIb AICTa€ 3 BETUKUX
a0nyka 1 kaxe: «Ham tpeba moaumtu mi 3 s0igyka MOpiBHY MDK 6 y4HSIMU, ajie
pi3atu ix Ha APiIOHI IIMATOYKH HE MOYKHAY).

o Pozeumox kpeamusnocmi: JliTM mIyKaroTh BaplaHTU (pO3pi3aTH KOXKHE
HABITLJI, 3BAPUTU KOMIIOT 1 PO3JIUTH y 6 CKIISTHOK, BUYABUTHU CIK TOIIO).

2.2. Bupasu Ha pyiinHyBaHHA a0/10HiB (PO3BUTOK rHYYKOCTi MU CJICHHS)

Jitu B 6-7 poOKiB 4acTo MUCIATH cTepeoTunamu. [IpoOiemHMil moLIyK
JoTIoMarae 3HalTH KiJbKa MPaBUILHUX BIJMOBIACH 3aMiCTh OJIHIET.

. Bunpasa «Kopucna 3inamanns» ([Iu3aiin i Texnosorii / Mucreurso)

o Cyms.: JlITAM pO31alOThCs apKyllli, HA SIKAX BHUIAJKOBO YU HAaBMUCHO

MOCTaBJIeHA BeJIMKa TuisiMa ¢apOu abo mpoBejieHa KapaKyisl.

o IIpobnema: «XynOXKHUK BHIIQJIKOBO 3IMICYBaB apkyul. Sk BpsATyBaTH
MaJTFOHOK?»
o Towyxk piwenns: 1leplIOKIaCHUKY MalOTh TOMAJIIOBATH IUISIMY TaK, 100

BOHA MEPETBOPUIIACS HA TBAPUHY, XMAPUHKY, AEPEBO UM KazKoBoro repos. Lle 3HiMae
CTpax MOMMJIKH.

. I'pa «/loope — Ilorano» (3a meroaukoro TPB3)

o Cymuw: OOTOBOpPEHHS IPEIMETIB YU SBUII 3 IBOX MPOTUIIC)KHHUX CTOPIH.
o IIpobnema: «Jlom — 11e 100pe 9u MOTaHO?».
o Tlowyx ionosiodi: I'pyna «OntumictT» IIyKae IUIIOCH (POCTYTh

pPOCIIMHU, TapacojbKW KpacuBi, MOXKHa Oirathu 1O Kamoxkax). ['pyna

«CKenTuKm» — MIHYCH (MOKpO, XOJIOJHO, HE MOXKHA TyJlsATH). I'pa BUMTH Oauutu

92



0araTorpaHHICTh CBITY.
2.3. MoBHi Ta JIOriYHi NOIIYKOBI irpn
Ha ypokax HaBuaHHS TIpaMOTH BaXJIMBO BIAXOAUTH BIJ MEXaHIYHOIO

KOIMIIOBAHHSA JIITEP O TBOPUYOTO KOHCTPYIOBAHHS.

. Bnpasa «PsityBajsibHa onepauiss aisi ciaiB» (Ykpaincbka moBa /
YuraHHn)
o Cyms. Ha nomiii 3’SIBISIETBCS CIIOBO, Y SIKOMY «3HUKIIN TOJIOCHI JIITEPH

(manpuxiazn, C_H).

o IIpobnema: «3nuii 4apiBHUK yKpaB 3BYKH. [10BEepHITH X, 1100 OKUBUTH
CIIOBOY.
o Kpeamusnuti nowyx: J{iTh MACTaBISAIOTh Pi3HI TOJOCHI M OTPUMYIOTh

abcomotHO pi3Hl cnoBa: COH, CHH, CAH. Bonu camocCTiiiHO poOJsiTh BUCHOBOK

PO 3HAYEHHSI OJIHIET JIITEPU Y CIIOBI.

. Bnpasa «@®@aHTacTH4HI riopuam»
o Cymp. TloeiHaHHS BIACTUBOCTEHN ABOX MPEIMETIB.
o Ilpobnema: «YABITh, IO CXPECTUIIN 3alYMKa 1 3aMOK JIJIsl IBeper. Skum

Oyne 3aiunk-3aMoK?».

o Piwenna: JliTm BUTAmylOTh: BIH CTEpEXKE [IM, BIIIKPUBAETHCS, KOJIHU
HOMy JTacl MOPKBY, 3aMICTh BYX Y HbOTO KJTFOUI.

BucHoBkm.

[IpakTnuHUn JIOCB1A IIOKa3ye, 110 peryispHe BUKOPUCTAHHS
MpoOJEMHO-TIONTYKOBUX METOAIB Y 1 KJaci 3HMXKYE PIBEHb TPUBOXKHOCTI TEpeEN
CKJIJIHUMH 3aBJIaHHSIMU. YUHI1 BYAThCS BUCYBATH BJACHI TIMOTE3U, apTyMEHTYBaTH
TYyMKy Ta Oa4uTH KiJIbKa BapiaHTIB PO3B's3aHHS oAHiel mpoOiemu. [IpobOremuo-
MOIITYKOBA JISUTBHICTh [II€ SIK KaTadi3aTop JUTAYOl KPEaTMBHOCTI, OCKUIBKM BOHA
BUUTH JIOTIYHO MUCIUTH, CMUTUBO €KCIIEPUMEHTYBATH Ta HE OOSTUCS MIOMUJIIOK, IO €
OCHOBOIO (JOPMYBaHHS KUTTEBUX KOMIETeHTHOCTEe HOBOI yKpaTHCHKOI IITKOJIH.

CIIUCOK JIITEPATYPU
1. bonpmakoBa I. O. PO3BUTOK KPUTUYHOTIO Ta KPEaTUBHOIO MUCJIEHHS Yy

MOYaTKOBIM TmIKOdl: TOCIOHUK it BuutTens. KuiB : BunmaBHuuuit gom «llepiie
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BepecHs», 2020. 128 c.

2. JlepkaBHMI CTaHIapT MOYATKOBOI OCBITH : 3aTBepmkeHuil [locTanoBoro
Ka6inery MinictpiB Ykpainu Big 21 mrororo 2018 p. Ne 87 (y penakiii [TocranoBu
KMV Big 24 jgumas 2019 p. Ne 688). URL: kmu.gov.ua (mata 3BepHEHHS:
20.08.2026).

3. Hosa ykpaincbka 1kosa: mopajaHuk s BunuTens / 3a 3ar. pea. H. M. BiGik.
Kwuis : TOB «BugaBamunii qom «Ilmessam», 2019. 206 c.

4. Tlomeryn O. I. HoBa ykpaiHChKa IIKOJa: PO3BUTOK TBOPYOIO MUCIICHHS
MOJIOMIUX IIKOJSIpiB. [louamkose Hasuanusa ma euxoganns. 2021. Ne 10-12.
C. 14-22.

5. Cyxommuncbkuit B. O. Ctro nopajn yuuteneBi. Kui : PagsHcbka mikoda,
1988. 304 c. (Po30in npo po3eumok oumsayoi OyMKU ma CHOCMEPENCIUBOCHII).

JOIJATOK IO CTATTI

IHam’aTka i O0atbkKiB: «SIk po3BMBATH KpeaTHBHE Ta MOLIYKOBe
MHCJIEHHS] TUTHHH BIOMAa»

[[TanoBHni OaTtbku! Po3BUTOK TBOPUOTO Ta JIOTIYHOIO MUCJICHHS HE
OOMEXY€eThCSl IIKUTBPHUMHU ypokamu. Haiikpaie cepemoBuie s AOCHTIIHKEHHS
CBITYy — II€ TIOBCSIKJICHHE JKUTTA Ta CHUIKYBaHHS y KoJii poaunH. [IpocTi moOyToBi
3BHYKHK JIOTIOMOXKYTh Balliil JUTHHI BUPOCTH 1HIIIATUBHOIO, BUHAXIIJIUBOIO Ta
BIIEBHEHOIO Y CBOIX CHJIAX.

1. He cnimniTs 1aBaTH roToBi Bignosigi

. Ak pistu: Konu gutuHa 3anurtye: « Yomy uebo cume?» abo «Homy
Jimak remums i He nadae? », He HaMaraTecs o/ipasy 3a4MTaTy CTATTIO 3 Bikineii.

. Cuopooyiite Tak: 3anuTaiiTe y BIANOBIAL: «A Ak dymacw mu? [lasaii
nomipkyemo pazom!y. HaBith sKmo Bepcis AUTUHU Oyne QaHTACTUYHOIO, IIe
3aIyCTHUTh MPOLIEC CAMOCTIHHOTO MOUTYKY MPUYMHHO-HACHIIKOBUX 3B'SI3KIB.

2. IlepeTBOpiTH NOMMJIKHA HA KOPUCHUI 10CBI/

. Ax gisTu: Crpax 3p0oOUTH MOMUIIKY — TOJOBHHUM BOPOT KPEaTUBHOCTI.
S0 quTHHA pO3NWIIA BOJY, pO3CHNalia Kpymy abo HENmpaBUIIBHO 3'€HAa JeTasl

KOHCTPYKTOpPA, YHUKANUTE CBAPOK.
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. Copo0yiiTe Tak: 3amnpomnoHyWTe IUTHHI pPOJb pATyBaJbHUKA YU
BUHaXiTHUKA: « O, 600a eémekxia 3 yawku! Hxuti incmpymenm nam oonomooice ii
nogepHymu — 2yoka, cepgemia 4u 6inux? Ll[o kpawe 66epe 6onocy?».

3. I'paiiTe B irpu-npo0d/eMu Ha IPOryJISHKAX Ta KYXHi

. I'pa «IloOyroBuii BuHaxigHuk»: Ilin yac mnpuroTyBaHHs Beuepi
3aluATanTe: « Y Hac zaxinyunaca kauanka oas micma. Qum mu modrcemo i 3aminumu,
wo6 pozkauamu kopxcuk?» (CKISHKOIO, YUCTOIO TIISIIKOI0, TEPMOCOM).

. I'pa «Illo O0yno 0, skOM...»: Ha mporynsHii posBuBaiite ¢daHTa3iio
nutanuaMu: «IlJo 6yno 6, skou depesa eminu xooumu?y» abo «llo 6yro 6, saxkou 6ci
JII0OU panmom po3yMiu MO8Y NIMAUIOK? ».

4, HigTpumyiiTe NpaBoO HA HECTAHAAPTHICTH

. Ak piaTu: Ko aUTHHA MaliOe€ CUHBOTO co0aky abo Oyaye 3aMOK 13
KacTpyJib Ta IIKApIETOK, HE BUIMPABIAUTE ii CIOBAMH «TaKk HE OyBae» UM «IIe
HETPaBUIILHOY.

. CupoOyiite Tak: IlomikaBrecs 3agymom: «(Qc2o, AKUll He36UYALIHULL
cooaka! Po3sxadxcu, Oe 6iH dcuge i 4OMY Y HbO2O MAKUU 2APHUL CUHIL KOTIP?».
TBOpUICTh HE Ma€ KOPCTKUX IIA0JIOHIB.

5. Oorosopwiite Buxin i3 ckiaagaux curyaunii (Keiic-meron)

. Ax aisTu: Yntaroun Ka3ky 4d MEperisagadd MyJabT)UIbM, 3yTTUHITHCS
Ha HaMIIKaBIIOMY MICII1, 1€ Te€pOil MOTPANuB y MACTKY.

. CupoOyiite Tak: 3anutaiite: «A4xkou mu 6y8 na micyi Konobka (abo
llonenowxku), ax o6u mu nepexumpus Jlucuyro 6e3 wxoou ons cebe?». lle BUUTH
JUTUHY IIYKATH BUX1J 13 dKUTTEBUX TPYIHOUIIB 3a JOMOMOIOI0 PO3YyMY, a HE CHJIU.

IMam'sitaiiTe: KpeatuBHICTE — II€ HE JHINE MPO MATIOBAHHS 4u MY3HKy. lle

BMIHHS 3HAXOJIMTH BUXI1J TaM, A€ 1HII OadaTh JIUIIIE TIyXU KyT!
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THHOBAIIIITHA TEXHOJIOT'TSI IA®POBOT'O CTOPITEJIHTY B
OCBITHHLOMY ITPOIIECI 3710

SApocaasueBa Misiena IropiBHa,

K. IEJ. H., JOLIEHT

Mouasgina /liana CepriiBHa
CTYyJIEHTKa

bakymenko Tersana KocTssHTHHIBHA
TOKTOp Giocodii

Komynanpauit 3aknajn «XapkiBcbka
ryMaHITapHO-TIeJaroriyia akajaeMisn»
XapKkiBChKOi 00JIaCHOT pajiu

M. XapkiB, YKpaiHa

Beryn. CywacHe pedopMyBaHHS CHUCTEMH JOLIKUIBHOI OCBITH YKpaiHU
CIpsSIMOBaHE Ha CTBOPEHHS OE3MEYHOr0, PO3BHUBAIBHOIO Ta Cy4aCHOTO OCBITHBOTO
CEpelloBUINA, AKE BIAMOBIAa€e otpedam aiter mudposoro nokomiHHs. [Hudposizaris
CYyCHIJIbCTBA 3YMOBIIIOE HEOOXIJHICTh OHOBJICHHSI TPAAMI[IMHUX MEIaroriyHuX
MIIXOJIB Ta BIPOBAKEHHS I1HHOBALIMHUX TEXHOJOTIH Yy poOOTy 3aKiajiB
JOMIKIJIEHOT OCBITH.

HopmaThBHOIO OCHOBOIO BUKOPUCTaHHS LU(PPOBUX TEXHOJOTIA € 3aKkoH
VYkpainu «IIpo momkinbHY ocBITY» [2] Ta ba3oBuil KOMIIOHEHT JOMIKIJIBHOI OCBITH
[4], sIKI OpIEHTYIOThH TEJAroriB Ha CTBOPEHHSI Cy4aCHOTO OCBITHHOTO CEPEIOBUIIA,
PO3BUTOK KOMYHIKATUBHUX, Mi3HABAJIBLHUX 1 TBOPYMX 3HI0OHOCTEH MITEH, a TaKOXK
dbopMmyBaHHS HaBUYOK Oe3medHoi B3aemonii 3 mudpoBuM Ta i1HOpMAIIHHUM
CEPEIOBUILIEM.

Haykosi ctynii H. T'octimeBoi ta T. XapueHKO 3a3Ha4yaroTh, 10 OAHIEIO 3
MEePCIEKTUBHUX TeXHOJorid € uudposuii cropiteninr (Digital Storytelling) —
CTBOPEHHSI Ta pPO3MOBIAb ICTOPIH 13 BUKOPUCTAHHIM MYJIbTUMEHINHUX 3aCO01B:
300pakeHb, ayaio, aHiMarlii Ta Bigeo [7].

V KOHTEKCTI JONIKUILHOI OCBITH IO TEXHOJIOTIIO BBa)Ka€MO I1HHOBAIIHHOIO,
OCKUIBbKHM BOHA Tepeadayae HOBUM crociO opraHizallli OCBITHBOI B3a€MO/II, Y IKOMY

TpaAuIliiiHa PO3MOBIAL MOEIHYETHCS 3 MOMKIUBOCTAMU IH(PPOBUX TEXHOJOTIH. I
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IHHOBAIIIMHICTD MOJISITa€ HE JIUIIE Y BUKOPUCTaHHI UPPOBUX 3ac00iB, a MEpeayciM y
TpaHchopmarlii cnoco0y TOMAaHHS Ta 3aCBOEHHS OCBITHBOTO 3MICTY: JUTHHA HE
TUIBKK CIIpUiMae TroTOBy iHGoOpMalio, a MoXe OyTH aKTUBHMM YYaCHHUKOM
CTBOpEHHSI, IONIOBHEHHS Ta MPECTABIICHHS BIACHOI 1CTOPII.

isaes podoTm: OOrpyHTYBaTH TOTEHINAN ITU(POBOTO CTOPITEIIHTY 5K
IHHOBAIIHHOT ~ TEXHOJOT1i JOMIKUIBHOI OCBITM Ta PO3KPUTH  MOKIIHMBOCTI
BUKOPHUCTAHHA IS KOMIUIEKCHOTO MOBJICHHEBOTO, Mi3HABaJbHOTO, €MOIIHOrO M
TBOPYOTO PO3BUTKY AITEH JOMIKIILHOTO BIKY.

Martepiaim Ta meroau. Lludposuit cropiteninr 3abe3medye IHTErpario
PI3HHMX BUJIB JUTSYOIL IISUIBHOCTI — MOBJIEHHEBOI, II3HABAIBHOI, TBOPYOI, XyI0KHBOI
Ta IrPOBOi HAa OCHOBI €JMHOIO 3MICTOBOTO CHOXKETY. BukopucTaHHs 300pa)keHb,
3BYKOBOI'O CYIPOBOJly, aHIMallii Ta BiJeo(QparMeHTiB poOOUTHh OCBITHIA Marepian
OUTbII HAOYHUM, €MOIIMHO HACHUYEHHMM 1 JOCTYIHUM JISl JTOMIKIJIBHUKIB, CHpPUSE
yTPUMaHHIO iXHBOI yBaru Ta MIABUIICHHIO MOTHBAIll 10 mi3HaHHSA. BogHouac
CTBOPEHHSI BJIACHUX ULU(PPOBUX ICTOPIA CTUMYIIOE PO3BUTOK MOBIICHHS, VSBH,
TBOPYOIO0 MHCIIEHHS, 3IaTHOCTI TMOCJIJIOBHO BUCJIOBJIIOBATU TYMKH, B3aEMOJISTH 3
IHIIMMU Ta NPE3eHTYBAaTH PE3yJIbTaTH BIACHOI ISITBHOCTI.

TeopernyHi 3acaayd BHUKOPUCTAHHSA CTOPITENIHTY B OCBITHROMY IMPOIIECi
JONIKUTHbHUKIB TPYHTYIOTHCSL Ha JOCHI/DKEHHSX PO3BHUTKY 3B’SI3HOTO MOBIICHHS,
TBOpPYOI YSIBU, OOpa3HOTO MMHCJICHHS Ta KOTHITMBHUX TNPOIECIB JiTe. 3HAYHUUN
BHECOK y pO3p0OJIeHHS UX NUTaHb 3poounu A. Animyk, A. borym, H. ["aBpun,
T. [Tipoxxenko Ta iHmi HaykoBii [1; 2; 3]. ¥V cBOiX mparsx BUeHi HAroJoOIIylOTh Ha
3HAYEHHI CIOKETHOI PO3MOBIAlI, Ka3kh Ta OOpa3HOoi ICTOPii SK MPUPOIHUX JIs
JIOMIKUTPHUKA CTMOCOOIB TI3HAHHS HABKOJIMIHBOTO CBITY, IO BIAMOBIIAIOTH
0COOJIMBOCTSIM HAOUHO-00pa3HOro MUCIEHHs. BUkopucTanHs icTOpiH y nenarorivyHin
B3a€EMO/III CTBOPIOE YMOBH JUIsI PO3BUTKY MOBJICHHSI, YSIBH, €MOIIMHOI cepu Ta
3IaTHOCTI BCTAHOBIIIOBATH IMPUYMHHO-HACIIIIKOBI 3B’ I3KHU.

[Toganpmuii po3BUTOK 17Iel CTOPITENIHTY B JOLIKUIBHINA Ta MOYATKOBIM OCBITI
MOB’SI3aHMM 13 TIONTYKOM CIIOCO01B MOE€THAHHS TPAAUIIMHOI PO3MOBIAL 13 CydaCHUMU

MEJAaroriYyHUMHU  TEXHOJIOTISIMU. Y 1bOMY HampsiMi BaXJIMBE 3HAYEHHS Mae
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nocaiykenns K. Kpyriit ta JI. 3ganeBud, y sSKOMY CTOPITENIHT PO3TIISIIAETHCS SIK
3aci0 3allikaBJIeHHS Ta MOTHBAIIii AITE€H, PO3BUTKY iXHBOTO MOBJIEHHS, TBOPYOCTI U
Mmi3HaBaJbHOI aKTUBHOCTI [5]. BakauBUM € pO3yMIHHS CTOPITEIIHTY HE JIHIIE SK
crioco0y moJaHHs TOTOBOI 1H(pOpMaIlii, a sIK 3ac00y 3aTydeHHs IUTUHU 10 CTBOPEHHS
BJIACHUX CIOKETIB, BUCJIOBJICHHS JIyMOK Ta TBOPYOTO CAMOBUPAKEHHS.

Mertoaosoriyni 3acaau MUGPOBOTO CTOPITEIIHTY TaKoX chopMyBaivcs mif
BIUTMBOM 3apyODKHHMX JOCHIIXEeHb, 30KpemMa mpams b. Po6ima (B. Robin),
IPUCBSIYCHUX BUKOPHUCTaHHIO IM(dpoBuX icTopii B ocBiTi [8]. Ludposuii dopmar
PO3IIKMPIOE MOXKIJIUBOCTI TPAAMULIMHOTO CTOPITETIHTY 3aBASKU MOETHAHHIO TEKCTY,
300paXke€HHsI, 3BYKy, aHIMaIlli Ta BiJIe0, 1[0 JAa€ 3MOTYy CTBOPIOBATU IIUTICHI #
€MOIIIMHO HAaCHYEH1 OCBITHI CHTYAIIIi.

Tox, cydacHl HAayKOBI CTy/li 3alle)KHO BiJ 3aco0iB mogaHHs i1H(opmarii
BUOKPEMJIIOIOTh TaKi BHUAM CTOPITENIHTY, SK TEKCTOBMMA (KJIacCHU4HI 1CTOPIi,
OTOBIIAHHS Ta TEKCTH), Bi3yallbHUU (UItOCTpallii, KOMIKCH, CTOPIOOp/r), OCBITHIN
(uinecnpsAMOBAaHO aJaNTOBAHMM MMiJl TEMY W BIK JITel) Ta Oe3nocepeaHbo Uu(poBuid
(Bizeo, aHiMallii, IHTEPAKTUBHI MTPE3EHTAaIlli, TOJKACTH).

Pe3yabTaTtu Ta 00roBopeHHsi. AHajl3 HAYKOBUX JOPOOKIB BHILE3a3HAUYEHUX
BUCHUX Jla€ TMIACTaBU pO3MIsiAaTd UUQPOBUNA CTOPITETIHT SAK I1HHOBAIIAHY
TEXHOJIOTIIO OpraHizamii Mi3HaBaJbHOI Ta TBOPYOI [ISUIBHOCTI JITeH Ha OCHOBI
CTBOPEHHSI, CIIpUWMaHHS W OOTOBOPEHHS ICTOpIM 13 BUKOPHUCTAHHSIM IUPPOBUX 1
MyJBTUMEIIMHUX 3aco0iB. BuxoBaTenb MoOXe BHUKOPHCTOBYBATH TOTOBY a0o
BJIACHOPYY CTBOpEHY IU(POBY ICTOPIIO JyIsi MOTUBAIlli AITEH, akTyasi3alli 3HaHb,
MOSICHEHHSI HOBOI'O MaTepially, PO3BUTKY MOBJIEHHS Ta OpraHizaiii Mi3HaBaJIbHOI
aisbHOCTI. BogHowac nith MOXyTh OyTH Oe3nocepeHIMU yYaCHUKaMU CTBOPEHHS
icTopii: J0oOMpaTH MEepPCOHAXIB, BU3HAYaTH MOCIIAOBHICTh MOAIN, MNPUAYMYBATH
Jiajory, OMUCYBAaTH 300paKeHHs, O3BYYyBAaTH TE€pOiB Ta MPOIMOHYBAaTH BapiaHTH
PO3BUTKY CIOKETY.

3acTocyBaHHS LHUQPPOBOTO CTOPITENIHTY OXOIUTIOE PI3HI CPEpPU PO3BUTKY
JOLIKITPHUKA. Y MOBJIIEHHEBOMY Ta KOMYHIKaTUBHOMY pO3BUTKY pobora 3

HM(POBUMHU 1CTOPISIMU CIIpUsie 30arayeHHIO CIOBHUKOBOTO 3amacy, (hopMyBaHHIO
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3B’SI3HOTO  MOHOJIOTIYHOTO Ta JiajJOTIYHOTO MOBJICHHS, YMIHHS TIOCIIiIOBHO
BHCJIOBJIIOBATH JTYMKH, OMTMCYBATH MTEPCOHAXKIB 1 TIO/i1, BIAMOBIAATH Ha 3alIUTAaHHS Ta
POTHO3YBaTH PO3BUTOK CIOKeTy. (O3BYy4yBaHHS TIEPCOHAXIB CIPHUSE PO3BUTKY
1HTOHAIIHHOT BUPA3HOCTI MOBJICHHS Ta BMIHHSI II€pEIaBaTH EMOIIIHHI CTaH Tepos.

KorHiTuBHUI Ta IHTENEKTyaJbHUM PO3BUTOK  3a0e3leuyeTbcs  4epe3
OCMHUCJIEHHS TIOCJIIZIOBHOCTI TOA1H, BCTAHOBJICHHSI MPUYUHHO-HACTIIKOBUX 3B’S3KIB,
aHalli3 TOBEIIHKM TEPCOHaXIB 1 TMOMIIYK CIOCOOIB pO3B’SI3aHHA MPOOJIEMHHUX
cuTyalliil. [HTepakTUBHI 3alUTaHHS Ta 3aBJAHHS CIIPUSIOTh PO3BUTKY YBaru, rmam’sri,
JIOTIYHOTO MHUCIIEHHS, YMIHHS TIOPIBHIOBAaTH, aHalli3yBaTh, pPOOWUTH BUCHOBKHU Ta
MIPOTHO3YBAaTH NOAAIBIINI NepeOIr MO M.

BaxnuBuM € TakoX eMOIWHO-I[IHHICHUN po3BUTOK. CrocTepiraoud 3a
MOBE/IIHKOI0O TEPCOHAXIB Ta IXHIMM E€MOLIMHUMU CTaHaMH, JITA BYATHCS
pO3Mi3HaBaTU W HA3WBATH €MOIIil, PO3YMITH MEPEKUBAHHS 1HIIUX, CIIBIEPEKUBATH
reposiM Ta OIIHIOBAaTH iXHI BYMHKH. MiMiKa IEepCOHaXIB, 1HTOHAIlS MOBJICHHS,
3BYKOBUH 1 MY3WYHUN CYNpPOBII MOXYTh IOCHUJIIOBATH €MOLIMHE CIpPUHMaHHA
CIOJKETY Ta CTBOPIOBATH YMOBH JJIsl OOTOBOPEHHSI MOPAJIbHO-ETHUHUX CUTYaIll.

KpeatuBHMil Ta XyJ0KHIM PO3BUTOK peali3yeTbCsl Yepe3 3alydyeHHs OITel 10
CTBOPEHHSI Ta TBOPYOTO TIEPEOCMHCICHHA 1CTOPi. JIOMIKIIBHUKA MOXYTh
MPUIyMyBaTH IIEPCOHAXIB, CTBOPIOBATH OOpa3d 3a JIONOMOTOK JIIUICHHS,
MaJIOBaHHS 4YM arulikaimii, BU3HAYaTH MOCJIAOBHICTH IIOJINA, 3MIHIOBATH CIOXKET,
MPOTIOHYBAaTH HOBI CUTyaIlli Ta BJIACHI BapiaHTH WMOTO PO3BUTKY. TaKUM YHHOM,
mudpoBi 3acO0M TOEAHYIOTBCS 3 TPAAUIIHHUMU BHJIAMH  XYA0KHBO-TBOPUYOT
TISIBHOCTI.

B ocBiTHROMY mporieci 3akiagy JOMIKUIBHOI OCBITH HU(PPOBUM CTOPITEIIHT
MO€E peali30ByBaTHCS B TaKMX (opMmarax sSK IHTEpAKTHBHA BiJI€OKa3Ka, LU(PpOBUIA
CTOp100p/I, ay/IIOKHHTA 3 BI3yaJIbHUM CYMPOBOJIOM, €KOJIOT1YHA IHTEPAKTUBHA 1CTOPIA
abo 1udpoBuii cropidopa-kBecT. Bukopucrands B poOOTI 3 IIThbMH JIOMIKIIBHOTO
BIKY JIaHUX (HOpM pOOOTH 3aJEKHUTh BiJl TAKMX aCIEKTIB: BiK AiTeH, ¢opma 3100yTTs
JIOMIKUTBHOI OCBITH (OHJIAWH 4M o(JaiiH), OCBITHROI METH, 3MICTY icTOpii abo Ka3Kku

Ta TEXHIYHUX MOXJIMBOCTEN. 3yMMHUMOCH KPaTKO Ha KOXKHOMY (hopMaTi OKpeMO.
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Tak, iHTEpaKTUBHA BIJEOKa3Ka SBJISE COOO KOPOTKY aHIMOBaHy a0o
3MOHTOBaHY 1CTOpiIO, MiJ Yac MEperisay sKOi BHXOBaTelb 3alydae JITeH A0
OCMHUCIICHHSI CIO’KETY 3a IONOMOTOI0 3alUTaHb 1 MPOOJIEMHUX CUTYAIIM.

[Mudposuii cropidopa (Storyboard) mepembayae TMOCHIIOBHICTH KaapiB abo
claiiB, 1O BiIOOpakal0Th OCHOBHI MMOIi 1CTOPii Ta MOXYTh MICTHUTH MaJFOHKH
JUTEH, UTI0CTpallii, TEKCTOBUI a00 rOJIOCOBHM CYMpPOBiI.

AyniokHHTA 3 Bi3yaJbHUM CYIPOBOJOM TMOEAHYE O3BYYECHHH TEKCT Ka3KU YU
aBTOPCHKOI 1cTOpii 3 UmocTparisamu, GororpadisMu abo MPOCTUMU aHIMAIIHHUMHU
epextamu. [lns agiTel CTAapmIOro JOMIKUIBHOTO BIKY MOXE BHKOPHUCTOBYBATHUCSA
IHTEpaKTUBHA IPE3EHTALlISI-KBECT, Yy SKiil BUOIp NUTWHU BIUIMBAE HA MOJAJBIIANA
PO3BUTOK CIOKETY Ta CHOHYKae€ ii O MIpKYBaHHS, MPOTHO3YBAHHS M MPUUHSATTS
plLIEHb.

Jlnst mitei ctapiioro JMOMIKIIBHOTO BIKY MOYKHA 3alpOTIOHYBAaTH €KOJIOT1UHY
iHTepakTuBHY icTopito «[Ipuromm KpamnmHku-MaHIpiBHULI», METOIO SIKOT €
(opMyBaHHS TMOYATKOBUX YSBIEHb NPO KPYyrooOIr BOAM B MPHUPOAL, PO3BUTOK
€KOJIOTIYHOI KyJIbTYpH, 3B’S3HOTO MOBJICHHSI Ta IMi3HABaJlbHOI akTUBHOCTI. CIOXKET
OynyeTbcs HaBkoJio mnepcoHaxka Kpammuuku Kari, sika mOpoXoauTh HUISX BiJ
XMapUHKA JO 3€MJIi, pIYKHM Ta 3HOBY IIOBEPTAETHCS B aTtMocdepy BHACIHIIOK
BUMApOBYBaHHA. [[iTWH pa3oM i3 BHXOBaTejIeM BH3HAYAIOTh MOCIJOBHICTH MO,
CTBOPIOIOTh MAJIFOHKH, O3BYYYIOTh OKpeMi ()parMeHTH ICTOpii, a MeAaror MoeaHye
CTBOpEHI Marepianu B mudpoBy po3nosinb. [licis mepernsmy AiTH 0OTOBOPIOIOTH
MO/Iii, BCTAHOBJIIOIOTH 3B’SI3KM MI>)K HUMU Ta MOSICHIOIOTh 3HAYEHHSI BOJIU B TIPUPO/II.

Jns  giTeil  cepenHbOro JOUIKUIBHOTO BIKY JOLUIBHUM € UudpoBuid
cropibopa-kBect «Sk Ikauok mrykas cBiif HacTpiit», crpsAMOBaHMII Ha PO3BUTOK
€MOIIIHHOrO 1HTENEeKTy Ta (OpMyBaHHS BMIHHS PO3MI3HABATH E€MOI[IMHI CTaHU WU
3HAXOAWTH TPUHHATHI CIMOCOOWM pearyBaHHS Ha CKJIQJHI CHUTyallli. 3a CHOKETOM
[’kauoK MPOKMIAETHCS CyMHUM i HAMAraeThCs 3pO3yMITH IIPUUKMHY CBOTO HACTPOIO. Y
MpoILIeCl PO3BUTKY 1CTOPii AITSAM MPOMOHYIOTHCS PI3HI BapiaHTH MOBEIIHKU Tepos,
HACJIJKM SKUX BOHU MOXXYTh OOTOBOpHUTH Ta TOPIBHATH. Takuii opmaT CTBOpIOE

YMOBH JJI1 PO3BUTKY €MOI[IITHOI YyTJIMBOCTI, YMIHHS MOSICHIOBATH BJIACHY YMKY Ta

100



3HAaXOJIUTH KOHCTPYKTHBHI CIIOCOOW BUPIIIEHHS IPOOJIIEMHUX CUTYAIIIi.

[TpakTiuHe BUKOpUCTaHHS UGPOBOrO CTOPITEIIHTY TMependadae BpaxyBaHHs
BIKOBUX OCOOJIMBOCTEH [ITe Ta IIOCTYNOBE 3aJlyuyeHHS iX J0 pI3HUX €TaIliB
CTBOpPEHHS ICTOPIi: BiJ BUHUKHEHHS 3aJlyMy ¥ BU3HAYCHHS CIOKETY O CTBOPEHHS
UTIOCTpalliii, 03By4yBaHHS, MEPETIIAy Ta 0OTOBOPEHHS TOTOBOTO MaTepiaiy.

bepyui 3a ocHOBY pexoMenpanii CaHITapHOIO PErIaMeHTy IS JTOIIKITBHUX
HABYAJIBHUX 3aKIafiB [6], BUKOpHUCTaHHS LHU(PPOBOTO CTOPITENIHTY B 3aKiajl
JOIIKUIBHOI OCBITH MOTpeOye TOTPUMAHHS 3/10POB’A30€peKyBajlbHUX BHUMOI Ta
npuHLIMIIB Oe3meuHoi opraxizamii mudpoBoro cepenosuma. L{udposi Texnomorii
MalOTh BHUKOPUCTOBYBATHUCS SIK JOMOBHEHHS JI0 O€3MocepeHboi  B3aeMOll
BUXOBaTeIs 3 JITbMHU, ITPOBOi, PYXOBOi, MNPEAMETHO-MPAKTUYHOI Ta TBOPUOI
nismbHOCTI. EkpanHa MisuibHICTH MOBUHHA OYTH JO30BaHOIO, BIAMOBIIATU BIKY JITEH
Ta YepryBaTHCs 3 IHIIMMH BUJAMU aKTUBHOCTI BIJMOBITHO JO YMHHUX CaHITapHUX
Bumor. [lin vac BukopucTaHHA IUGPOBUX MPUCTPOIB HEOOXITHO 3a0e3medyBaTH
HaJEeXKHI YMOBU JJI1 30pPOBOrO CIPUHAMAHHA: BIANOBIIHY BIACTaHb JI0 €KpaHa,
JIOCTaTHE Ta PIBHOMIPHE OCBITJICHHS IPUMIIIEHHS, BIICYTHICTh NPSIMUX BIJOJIMCKIB 1
HaaMIpHOI sickpaBocTi. [icas poOoTH 3 HMPPOBUM MaTEpiaioM JOLIBHO POBOIUTH
(GIBKYIBTXBWINHKH, PYXJIMBI ITpHU, MaJbYUKOBY abO 30pOBY TIMHACTHKY Ta
MEPEXOIUTH J0 1HIIUX BHJIB IISUTBHOCTI. BaXXJIIMBUM 3aBIaHHAM Ieaarora € Takox
(dbopMyBaHHS MOYATKOBOI IU(POBOI Ta MEIAririeHH: AUTHHA MA€ PO3YMITH, IO
1M(dpoB1 MPUCTPOI € 3aCO00M HABUYAHHS, MI3HAHHS W TBOPYOCTI, a HE 3aMIHOIO TPH,
pyxy Ta 0e3mocepeHbOro CIiJIKyBaHHS.

BucnoBku. IludppoBuil cropiteqiHr €  €PEKTHUBHOI  IHHOBALIMHOIO
TEXHOJIOTIE€I0 JIOMIKIILHOT OCBITH, IO TAPMOHIWHO TMOEAHYE KIACHYHY OMOBiAb 13
MYIBTHMEIifHIMA ~ MOMUIMBOCTSMH. MOro TNpakTWYHA IiHHICTH MOJATAE B
pI3HOMaHITHOCTI (opmaTiB — BiJl IHTEPAKTUBHHUX BIJICOKA30K Ta ayMiOKHHUT 13
Bi3yasmizaliero 10 mu(poBUX CTOPIOOP/IB, KBECTIB Ta €KOJOTiyHUX ictopiit. lle
JI03BOJISIE TI€Iarory JIEFKO aJanTyBaTh OCBITHIM Martepiaj 10 BIKYy AiTeHd, ¢opMmu
HAaBUAaHHA Ta TMOCTaBJICHUX IIJIeH, 3a0e3Meuyroud KOMIUIEKCHH MOBJICHHEBH,

Mi3HaBaJbHUM, EMOLIIMHUI 1 TBOPUYUI PO3BUTOK ITE€H JOIIKIIHHOTO BIKY.
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PSYCHOLOGICAL SCIENCES

IMCUXOJIOI'TYHUI PO3BUTOK OCOBUCTICHUX PECYPCIB
CTPECOCTIMKOCTI Y NIJUIITKIB, MOCTPAXKIAJUX BIJI
BINCHBKOBOI ATPECII

Bacuabea Caitiiana QJuiekcanjapiBHa,

JHloxTop, mpodecop

Ipac Anna IOpiiBHa,

3100yBay Apyroro (MaricTepchbKoro) piBHs BUIIOi OCBITH,
cremianbHICTh 053 «Ilcuxomorisy,

XapKiBChKHI HAIlIOHAJILHUN MeJarOr1YHUN YHIBEPCUTET
imeni I'. C. CkoBopoau

Beryn / Introduction. [ToBHOMaciiTabHa BifiHa B YKpaiHi CTBOpHJIa TpUBAJi
Ta 1HTEHCHUBHI CTPECOT€HHI YMOBH, SIKI CYTT€BO BIUIMBAIOTh Ha TICHXOJIOTIYHE
Oslaronomyyys AiTei 1 mnTKiB. Oco0JIMBOro 3HAaYEHHS 1aHa MpodJyieMa Ha0yBae s
MIJUTITKIB, K1 MPOKMBAIOTh Yy PErioHax, M0 CHCTEMAaTUYHO 3a3HAIOTh HACIHIJKIB
BoeHHUX 1. TpuBane mnepeOyBaHHS B yMoOBax HeOE3NEKH, HEBU3HAYEHOCTI,
MOBITPSHUX TPUBOT, BUMYIIEHWX 3MiH 3BUYHOTO CIOCOOY MKUTTS, TMOPYIICHHS
COIIIAIbHMX KOHTAKTIB Ta OCBITHBOTO TMPOIECYy MOXKE T03HAYaTUCS Ha
MICUXOEMOIIMHOMY CTaHi, aJanTalliiHUX MO>KJIUBOCTSIX Ta 3JaTHOCTI OCOOMCTOCTI
KOHCTPYKTUBHO JIOJIaTH CTPECOBI CUTYAILi.

Meta podoru. / AIm € TeopeTHYHe OOIPYHTYBAaHHS Ta EMITIPHYHE
JOCIIKEHHSI 0COOMMBOCTEN OCOOUCTICHMX PECypCiB CTPECOCTIMKOCTI y MIJUIITKIB,
MOCTPKJANMX B BIACBKOBOI arpecii, a TakKoX pO3POOJICHHS TIPOrpaMH iX
MICUXOJIOTTYHOTO PO3BUTKY.

Marepianu ta meroau./Materials and methods. Teopetnuni — anamis,
MOPIBHSIHHSA, y3arajlbHEHHS Ta CHCTEMaTu3allisi HAayKOBUX JDKEepen 13 mpobieM
CTPECOCTIMKOCTI, OCOOUCTICHUX pecypciB i 3a0e3Me4eHHs.

Emmipruni-ncuxomiarnoctuyni  Metoauku: Illkanma 3aranpHOi caMoeeKTHBHOCTI
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P. IIBapiiepa Ta M. Epycaiema (General Self-Efficacy Scale, GSE) — s
BU3HAuUEHHS piBHA camoedexTuBHOCTI; [llkanma TpyAHOIIIB €eMOLIMHOT peryssiii
(Difficulties in Emotion Regulation Scale, DERS) — ana gociimkeHHs
0COOJIMBOCTEH €MOIIIIHOT caMOperyJsilii; MeTOANKA JOCIIKEHHS KOIHT-TTOBEIIHKH
y ctpecoBux cutyartlisix CISS (Coping Inventory for Stressful Situations) H. Ennnepa
ta JIx. [lapkepa — st BU3HAUEHHS MMEPEBAKHUX CIOCOOIB MOJOJIAHHS CTPECOBUX
CUTYaIIii.

PesyabTaTn Ta obrosopenHsi./Results and discussion. Pesynbratu
YKPaiHCBKUX JOCIIDKEHb 3aCBIAYYIOTh, IO TCHUXOEMOIIMHUN CTaH TMITITKIB B
yMOBax BIMHM 3HAYHOK MIpPOIO TMOB’A3aHUM 13 PIBHEM IXHBOI MCHXOJOTIYHOI
CTIMKOCTI Ta HasBHUMU OCOOHUCTICHUMHU pecypcamu. 3okpema, O. Jlazopko Ta
T. IlleBiOBa HAroJOUIYIOTh HA 3HAYEHHI PE3UIBLEHTHOCTI Y XapaKTepl MepeKUBAHHS
M UTITKAMUA MICUXOTPaBMYBAIbHUX IMO1H Ta [I00JIaHHI1 HEraTUBHUX
IICUXOEMOIIMHUX CTaHiB [1].

3a TakMX YMOB OCOOJIMBOi aKTyaJbHOCTI Ha0yBa€ BHUBYEHHS HETaTUBHUX
HACJIKIB MEPEKUBAHHS BOEHHUX MOJ1H, 3HAXOJKEHHSI BHYTPILIHIX TICUXOJOTTYHUX
pecypciB, fKl J0NMOMararoTh MUIITKY aJanTyBaTUCS JO0 CKJIaJHUX OOCTaBUH,
PEryJIIOBaTH BJIACHUM €MOLIMHHUI CTaH 1 3aCTOCOBYBAaTH KOHCTPYKTHBHI CIIOCOOH
MOJ/IOJIaHHSL CTpecy. Y Cy4YacHii TCHUXOJIOTii BKIMBUMH PECYypCaMU TaKOTO THUITY
MOXXHa BBa)XXaTh CaMOE€(PEKTHUBHICTh, 3JaTHICTh JO E€MOILINHOT caMoperyssiii Ta
MIPOXYKTUBHI CTpATET1i KOMIHT-TTOBEIIHKU.

CamoedekTuBHICTh BioOpaka€ MNEPEKOHAHICTh OCOOMCTOCTI Yy BIIACHIM
CIIPOMO>KHOCTI YCIIIIIHO JISITH B CKJIAJIHUX CUTYaLIsX, 10JaTH TPYIHOII Ta JOCITaTH
nocraBiieHux nueit. Jus 11 gociimkeHHss Moxke 3actocoByBatucs lllkana 3aranpHoi
camoe(extuBHocTi P. IIBapuepa ta M. €pycanema (GSE), nns sikoi po3poOieHo
yKpaiHCbKOMOBHY ajanTaiiito I. ["anenpkoi [2].

BaxnuBuM pecypcoM CTPECOCTIMKOCTI MIIITKA € TaKOX 3JaTHICTh [0
eMoIiiiHoi camoperyJisiuii. Bona 3a0e3neuye MOMXIMBICTH YCBIIOMITIOBAaTH i
MpUiiMaTH BJIACHI €MOIlINHI peakIlii, KOHTPOJIOBATH IMIYJbCUBHY TOBEHIHKY Ta

MIATPUMYBATH  IUJIECTIPIMOBAHY AaKTHBHICTh HAaBITh 332 YMOB €MOLIMHOIO

104



HarpykeHHs. OcOOIMBOTO 3HAYCHHS )T TOCIKSHHS TUTITKIB HA0yBae HasIBHICTD
BaJIITU30BAHOTO  YKPAiHCBKOMOBHOTO  TICHXOJ[IarHOCTHYHOTO  IHCTPYMEHTApIfo.
JI. Cak ta 3. ®enoToBOIO 3MIMCHEHO KPOC-KYJIBTYPHY aJalTallil0 Ta BaliIU3alliio
ykpaiHoMoBHOI Bepcii Illkamu TpymaHomB emoriitHoi perymanii DERS 13 i
arpoOarri€ro Ha MmiaIiTKoBIH BUOipi [3].

HacTynmHuM BaXXJIMBUM pPECYpCOM € KOIIHT-TIOBEIHKA, SKa XapaKTepu3ye
nojojiaHHs. JlocaimpKeHHs YKpaiHCBKMX IMIJJITKIB CBIAYaTh MPO MOXKIUBICTH
BuKopuctanHs Metonuku CISS st BUBYEGHHSI OCOONMBOCTEH KOIIHT-TIOBETIHKU B
nuboMy BikoBomy mepioai [4]. HeoOxigHICTh  KOMIUIEKCHOI  J[1arHOCTUKH
aJanTaliifHuX pecypciB MIKOJSPIB B yMOBaX BIWHU TaKOK OOIPYHTOBaHA B Cy4aCHHX
npangx [Herutyty ncuxosorii imeHi I'. C. Koctioka HAITH Ykpainu [5].

EMmipudune mociimkeHHs TpoBoaAMIocs Ha 0a3i rimHaszii Ne 67 m. Xapkosa. ¥V
JOCITIDKeHH1 B3s1M yuacTh 20 miTiTKIB BikoM Bijg 11 10 15 pokis.

JoOip A1arHOCTUYHOTO 1HCTPYMEHTApIl0 3/1MCHIOBABCSA  BIJIMOBIIHO 10
BU3HAYECHOI CTPYKTYpPH OCOOHMCTICHUX PECYpPCIB CTPECOCTIMKOCTI, Yy SKIA
BUOKPEMJICHO TPU B3a€MOIIOB’SI3aHI KOMIIOHEHTH: MOTHBALIMHO-PeryJasiTUBHUIA,
eMOUIITHO-PeryJISTUBHUI TA MOBEAiHKOBO-KOMIHTOBHIA.

Jns  eMImipudHOTO  JIOCTIPKEHHS 3aCTOCOBAaHO TPH  ICHXO1arHOCTHYHI
METOIUKU:

1. [IIkana 3arampHOi camoedektuBHOCTI P. IlIBaprmepa ta M. €pycamema
(General Self-Efficacy Scale, GSE; ykpainchka amantaris 1. Tamempkoi) — mis
BU3HAYEHHS 3araJlbHOr0 PIiBHSA CaMOE(PEKTUBHOCTI SIK MEPEKOHAHOCTI MIJJIITKA Y
BJIACHIN 3/aTHOCTI JOJATH TPYAHOI, €(EeKTHUBHO MISATH B CKJIQJHUX CUTYaIllsX Ta
JocsiTaTH TTOCTaBJIEHUX IiieH [2].

2. [Ikana tpyauomiB emoriiiHoi perymsnii (Difficulties in Emotion
Regulation Scale, DERS; yxkpainceka amanramis JI. Cax ta 3. denotoBoi) — s
BU3HAYEHHS OCOOJMBOCTEH €MOIIMHOI caMOperyJdiii, 30KpeMa TpPYAHOILIIB
OPUUHATTS ~ €MOIIMHMX  peakilii,  KOHTPOJK  IMIYJbCiB,  30€peKECHHS

LIJIECIPSIMOBAHOI TTOBEIIHKHY, YCBIJJOMJICHHSI Ta PO3YMIHHS BIACHUX €MOILIii, a TaKoX
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A0CTyMy a0 €peKTUBHUX CTpaTerii ix perymsmii [3].

3. Metoauka AOCTIIKEHHS KOIMIHT-TIOBEIIHKM y CTPECOBUX CHUTYaIlisX
CISS (Coping Inventory for Stressful Situations) H. Enanepa ta Jx. [Tapkepa — mis
BUSBIICHHS ~ MEPEBAXHMX  CTpaTerii  MOJOJIAaHHA  CTPECOBUX  CHUTYaIliii:
poOJIEMHO-OPIEHTOBAHOTO,  €MOILIIMHO-OPIEHTOBAHOTO  KOIIHIY Ta  KOIIIHTY,
OpIEHTOBAHOTO HA YHUKHEHHS [4; 5].

3acTOoCOBaHMN KOMITIEKC METOJMK J1aB MOXJIHMBICTH JOCTIAUTH OCOOMCTICHI
pecypcu  CTPECOCTIMKOCTI MMJIITKIB Ha TPbOX B3AEMOIIOB’SI3aHUX  PIBHIAX:
BIIEBHEHICTh Y BJIACHUX MOXJIMBOCTSX, 3/IaTHICTh PETYNIOBATH BIACHUN €MOIIIIHUIA
cTaH, BUOIp CIOCO01B MOJ0JIAHHS CTPECOBOT CUTYAITI.

HocnimxenHss — mependayano  KOHCTaTyBalbHUM,  (oOpMyBajdbHUN  Ta
KOHTpOJIbHUW eTand. Ha KoHcTaryBajgbHOMY eTami 3A1MCHIOETHCS IEPBUHHA
JIarHOCTHKA OCOOMCTICHUX PECypCiB CTPECOCTIMKOCTI MiIITKIB. DopMyBalbHUN
eTan nepeadayvae peanizalilo NporpaMy IMCUXOJIOTTYHOTO PO3BUTKY, CIPSIMOBAHOI Ha
3MII[HEHHSI CaMOE(EKTUBHOCTI, PO3BUTOK HAaBHMYOK EMOLIMHOI CaMOperysismii Ta
(GbopMyBaHHSI KOHCTPYKTHUBHHUX CIOCOOIB MOJ0JIaHHS cTpecy. Ha KoHTposbHOMY
eTani 3[1HCHIOETHCS MOBTOPHA I1arHOCTUKA Ta MOPIBHSAHHSA OTPUMAHUX MOKA3HHKIB.

OcobnuBa yBara TPUIUIAETHCS  BCTAHOBJICHHIO  B3a€EMO3B’SI3KY  MIXK
JTOCITIDKYBaHUMHA ~ PECYpPCaMH. [TepenbauaeTnes, 110 BUIIIMKA  PIBEHb
caMOe(eKTUBHOCTI Ta C(POPMOBaHI HABHYKH €MOLIMHOI CaMOperyssuii MOXYTb
CTBOPIOBATH TICHXOJIOTIYHE MIAIPYHTS Il OLIBII KOHCTPYKTHMBHOTO IOJOJIAHHS
CKJIQJIHUX 1 CTPECOTCHHUX cHUTyalliil. BogHouac HemocTaTHS BIIEBHEHICTh Y BIACHHUX
MOJIMBOCTAX Ta 3HAYHI TPYIHOUI €MOLINHOT peryssuli MOXyTh OyTH NOB’si3aHl 3
nepeBakaHHsAM €MOLIHHO-OPIEHTOBAHUX a00 YHUKAIBHUX CHOCOOIB pearyBaHHS Ha
cTpec.

Ha ocHOBI pe3ynbTaTiB MEPBUHHOI TCHUXOMIarHOCTUKH  PO3POOIISIETHCS
mporpaMa TICHXOJIOTIYHOTO PO3BUTKY OCOOMCTICHUX PECYPCIB CTPECOCTIHKOCTI
MIJUTITKIB, MOCTPaXAAJIMX BiJl BIMCHKOBOI arpecii. [i 3mict nependayae KOMILJIEKCHE
MOETHAHHS TICHXOEMYKaIlIMHNX, KOTHITUBHO-TIOBEIIHKOBHUX, PECYPCHO-OPIEHTOBAHMUX,

pedaekCUBHUX Ta TPYHOBUX (POPM MCUXOJIOTTUHOT pOOOTH.
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[lepmmii HanpsIM TPOrpamMu COPSIMOBYETHCS. HA PO3BUTOK caM0e()eKTUBHOCTI!
dbopMyBaHHS YCBIIOMJICHHS BIACHUX CHJIBHMX CTOPIH 1 PECypciB, MO3UTUBHOTO
JOCBITy TIOJIOJIAaHHS TPYAHOINIB, 3JaTHOCTI BHM3HAYaTH PEATICTHUYHI LI Ta
3HAXOAUTH MIISXH 1X JOCSITHECHHS.

Hpyruii HampsiMm miepefdadyaB PO3BUTOK EMOIIMHOI CaMOpEeryJisiii: yMiHHS
po3Mi3HaBaTH W AUQEPEHIIIOBaTH BJACHI €MOIlIMHI CTaHW, MPUHUMaTH EMOIIiHI
NEepeKMBaHHS, KOHTPOJIIOBAaTH IMITYJIbCUBHI peakilii Ta 3aCTOCOBYBAaTH JAOCTYIIHI
crocodbu cTabimi3allii ICUHX0EMOIIHHOTO CTaHY.

Tperiii  HampssiM  opieHTOBaHud  Ha  (GOpMyBaHHS  KOHCTPYKTHBHOI
KOITIHT-TIOBEAIHKU: PO3BUTOK YMIHHS aHAI3yBaTH MPOOJIEMHY CHTYallll0, BU3HAYATH
JIOCTYITHI CIIOCOOM 11 pO3B’si3aHHS, 3BEPTATHUCS 0 COLIAJIbHY MIATPUMKY Ta 00MpaTu
MOBEIHKOBI CTpaTerii BIANOBIAHO IO XapaKTepy CTPECOBOI CUTYyAIli.

Takuif miAXiA BIANOBIIA€ Cy4aCHOMY PO3YMIHHIO HEOOXITHOCTI PO3BUTKY
ajanTalifHuX pecypciB IIKOJAPIB, AKI TNEPEKUBAIOTh HACTIAKMA BiiHM [5], Ta
BpPaxOBY€E PE3YIbTaTH OCTIKEHb MICUXOEMOIIIITHOTO CTaHy YKPaiHChKUX MIJJIITKIB B
yMOBax BOEHHHUX TofiH [1].

[Ticns 3aBeprieHHsT (QOpMYBaIBHOTO €Tamy mnepeadadyaeTbcsi MPOBEICHHS
noBTopHOi miarHoctuku 3a Meroaukamu GSE, DERS Ta CISS. IlopiBHsaHHS
pe3yNbTaTiB KOHCTATYBaJbHOTO 1 KOHTPOJBHOTO €TalliB JacTh MOXKIIMBICTh
BU3HAYUTH TUHAMIKY MMOKa3HUKIB CaMOE(EKTUBHOCTI, €MOLIMHOI caMOperysiii Ta
KOITIHT-TIOBEIIHKY Ta OIIIHUTH €(PEKTUBHICTH 3aIIPOIIOHOBAHOT IPOTPAMH.

BucnoBku./Conclusions  IlcuxosyoriuHi  HACHigKKW  BIHCBKOBOI  arpecii
aKTyali3yloTh HEOOXIAHICTh MONIYKY BHYTPILIHIX PECYpCIB, sKI 3a0e3MeuyroTh
3MATHICTh MITITKIB aJanTyBaTUCA JO TPUBAJIUX CTPECOICHHHX YMOB Ta
KOHCTPYKTUBHO JI0JIaTH CKJIa/IH1 )KUTTEBI CUTYAIlli.

OcoOucTicHI pecypcu CTPECOCTIMKOCTI JOIUIBHO PO3IJIANATH SIK KOMILUICKC
B32€EMOIIOB SI3aHUX TICUXOJIOTIYHUX XapaKTEPHUCTHK, CEpPel SKUX BAXKIMBE MICIIE
MOCIal0Th  caMOe(DEeKTUBHICTh, 3AAaTHICTh 1O €MOIIHHOI caMoperysdiii Ta
KOHCTPYKTHBHA KOIIHT-TIOBEIIHKA.

3anpornoHOBaHUMN MCUXO1arHOCTUYHUN KoMIUIekc, 1o BkiIodyae GSE, DERS
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Ta CISS, nae 3MOTy JOCTIIKYBaTH MOTHBAIIITHO-PETYISITUBHUH,
EMOIIIHO-PETYISATUBHAM Ta TOBEIIHKOBO-KOINIHTOBUH KOMIIOHEHTH OCOOWMCTICHUX
pecypciB CTPECOCTIMKOCTI MJJTITKIB.

[lepciekTuBY MOAANBIIOi POOOTH CTAHOBIATH peaiizalis MporpaMu
IICUXOJIOTIYHOTO PO3BUTKY OCOOHCTICHHX PECYpPCIB CTPECOCTIHKOCTI, MPOBEICHHS
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HEWPOBIOJIOTTYHO IH®OPMOBAHI TA JIMIHAJIBHI HIIXOIU 10
MOJOJAHHS XPOHIYHOI'O CTPECY: MI’KIIOKOJIITHHUM 1OCBIJ
IRC TA IPOEKTY BMZ Y MUKOJIAIBCHKIN OBJIACTI

Taycrenko Aniia
ncuxosor IRC, mpoexty BMZ
npoekT IliBaeHp

Beryn. / Introductions. ITpudponroBa MukonaiBiumHa mnepeOyBae y cTaHi
TpUBaJIOi OE3MEKOBOI Ta COIIOKYJIBTYPHOI JIMIHAIBHOCTI — CTaHl «IOPOTOBOCTI»
[1], Ae 3BUYHI cOLIAJbHI CTPYKTYpPH, IHCTUTYLIMHI paMKH Ta I1HAUBITyaJIbHI
aJanTUBHI cTpaTerii 3pyilHOBaHO. [l JKIHOK Ta 0OCI0 «ENeraHTHOro BIKY» II€
CEpEJIOBUILIE CTA€ JKEPEIOM XPOHIYHOIO HEHPOreHHOIO CTpECy, SIKUH 3yMOBIIIOE
JTUCpEryJisiio rinotanamo-rinodizapHo-HaguupkoBoi (HPA) oci Ta mnopyuieHHs
ABTOHOMHOI HEpBOBOI CHUCTEMH [2].

30KpeMa, JIOAM «EJIETaHTHOTO BIKY» Ta JKIHKM Y KPU30BUX OOCTaBHMHAX
CTUKAIOTHCS 13 XPOHIYHOIO JICTIPUBALIIE€I0 COINAIbHUX 3B'SI3KIB Ta COLIAJIBHOIO
1307s111i€t0 [3], 110 aKTUBYE CHCTEMHE HeWpo3amajeHHs depe3 MiJBUILIEHHS PIBHSA
MapKkepiB 3amajieHHs, NPHUCKOPIOE KOTHITUBHE 3HWKEHHSA, 3HUXKYE PIBEHb
HeriporpodiyHoro dakropa mo3ky (BDNF) Tta normmbmioe cran ceHcopHoi i
EMOIIIHOI JIe30pieHTarlli [4].

3 ornsay Ha 1€, KIIFOUOBUH HAYKOBO-TIPAKTUYHUI BUKJIMK JJIsI TYMaHITapHOTO
pearyBaHHs TOJIATa€ y HEOOXITHOCTI MPOEKTYBaHHS Ta CTBOPEHHS «OE3MEeYHUX
tpan3uTHUX mnpoctopiB» (holding environments / safe transit spaces) [5], ski
BUCTYNAIOTh HEUPOOIOJOTIYHO 1H(OPMOBAHUM KOHTEHHEPOM JUIsl BIJHOBJICHHS
aBTOHOMHOI CaMOperyJislii, CTUMYJALIi 3aJUIIKOBOI HEMPOIIACTUYHOCTI Ta
COpETryJIsilllii HEPBOBOI CUCTEMHU HE3AJIEKHO BiJ BIKY.

Hinb po6oTu. / Aim. KonnenrtyanizyBaTu Ta y3aralbHUTH TPAKTHYHHHA JOCBIJ
3aCTOCYBaHHS HEMpPOO10JOTIUHO 1HPOPMOBAHUX 1 JIMIHAJIBHUX MiAXOMIB y poOOTI 3
XPOHIYHUM CTPECOM, a TaKOX OIIHUTH €(PEKTHBHICTb MDKIIOKOJIIHHUX MOJIEIeH

KOpEryJssiii Ha OCHOBI AisutbHOCTI MixHapoaHoro komitety nopsatyHky (IRC) Ta

109



npoexty BMZ y MukomnaiBcbkiit o6macTi.

Marepiaim Ta wmetomum. / Materials and methods. Y mocmimkenni
BUKOPHUCTAaHO KOMIUICKCHUH HEHpOoO10JOTIYHO 1H(POPMOBAHUN MIAXiJ 10 aHaJi3y
KPU30BUX Ta JIMIHAJIBHUX CTaHiB. TeopeTHKO-METOIOJOTiYHy 0a3y CTaHOBISATH
[ToniBaranbHa Teopis CriBeHa [Topmxeca [6] (anami3 CHUCTEM
BEHTPAJILHOT'0/JOPCAILHOTO BaryCHOro KOMIUIEKCY Ta CHUMIIATMYHOI MOOiTi3arlii),
KOHIICTIIIISI aJJIOCTATUYHOTO HaBaHTaeHHs bproca MaklBena [2], koHment
COMaTOCEHCOPHOI0 KOHTEWHYBAaHHS Ta «XOJJIUHTOBOrO cepenoBuia» JloHanbna
Binnikorra [7] Ta beccena Ban aep Komka [5], a Takoxk Moesi HEHPOIUIACTUYHOCTI 1
€HJOKPHUHHOI PEerysLii Helporenesy [4].

Metononoris aHamizy MNPaKTUYHUX 1HTEPBEHINNH 0a3yeTbCcs Ha  OLIHII
AITOPUTMIB peajtizallii ryMaHITapHUX Ta MCUXOCOIIaIbHUX IporpaM MiKHapOaHOTO
koMmitety nopatyHKy (IRC) ta mpoexkty BMZ y MuxkonaiBcrkiii o01acTi, 30Kkpema
BUKOPUCTAaHHSA JIBOKOMIIOHEHTHOI peryisamii (Top-Down Tta Bottom-Up migxoman),
COMaTOCEHCOPHOIO 3a3€MJICHHS Ta MIKITOKOJIIHHUX PEPIEKCUBHUX MTPAKTHUK.

PesyabTaTn Ta ob6roopenHs. / Results and discussion. Y koHTekcTi
CY4YacCHO1 IMCUXOTPABMATOJIOT1i Ta HEMPONCUXOJIOT1i JIMIHAJIBHICTh PO3TISAAETHCS HE
SK TIATOJIOTIYHWUK CcTaH, a SK (aza aJanTHBHOI TUTACTUYHOCTI Ta IOTCHIHHOT
Tpanchopmariii [1], mo Bumarae crnenupiyHOro HeWpoOioJIOriyHO 1H(HOPMOBAHOTO
CYIIPOBO/TY.

Ha Teputopii MukomnaiBcbkoi 001acTi Mi>KHApOJAHHUM KOMITETOM MOPSATYHKY
(IRC) y maprHepctBi 3 poekToM BMZ BinmpanboBaHO KOMIUIEKCHI 1HTEPBEHIIIHHI
aNropuT™MH, 0230BaHI Ha TPHOX KIIFOUOBHUX HEHPOOIOJIOTTUHUX BEKTOPaX:

1.  TIlomiBarampHa  ko-perynsmisi  (Polyvagal  Theory): srizHo 3
noniBaransHOI0 Teopieto CriBeHa [lopmxkeca [6], BiquyTTs O€3MEeKH € IepeayMOBOIO
JUISE BUXOJY 3 pEXUMIB a(EeKTHBHOTO 3aXHUCTy (CHMIATHYHOI MOoOim3aIii ado
JOPCAIBHOTO 3aBMUPAHHS).

JlocsiTHEHHsI CTaHy BEHTpaJlbHOro BarycHoro komiuiekcy (Ventral Vagal
Complex) 3a0e3mneuyeThcsi depe3 MPOCOIIATbHY TOBEAIHKY Ta KO-peryssiii. Y

nporpamax IRC 1e peanizyerbcsi uepe3 CTBOPEHHS JKIHOYMX Ta CIMEHHHUX MPOCTOPIB
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Oe3neku, Ae ¢GaxiBIi BHUCTYMAIOTh 30BHIIIHIMH PETYIATOpPAMHU ISl BUCHAXXEHOI
HEpBOBOiI cuctemMu OeHedimiapiB. Y npoekti BMZ — depe3 cnemianizoBaHi Tpynu
B3aEMOIIATPUMKH Ta pecorfiaiizailii, e coliagbHa 3a1y4YeHICTh 3HIKYE aMiTIalIIpHY
rifnepakTUBHICTH Ta PIBEHb CUCTEMHOTO Helpo3ananeHHs y monaen 60+ [3].

2. Crumyndiis  HEHPOIUIACTUYHOCTI  Ta  MDKIIOKOJIIHHI  MPaKTHKH
PE3WIBEHTHOCTI: OpraHi3allis CHUIbHUX pPedIeKCUBHHUX, THTEPAKTUBHUX Ta TBOPUYHUX
MPOCTOPIB JIO3BOJISIE JIIOASM «EJIETaHTHOTO BIKy» TpoekTy BMZ Buctrynatu
«xonauHroBuM cepenoBuiiem» (holding environment) [7], KoHTeliHEpaMH CIIOKOIO Ta
HOCISIMU JKHTTEBOTO JIOCBITY JUTsI MOJIOJIINX JKIHOK, MaTEPiB Ta MOCTPAXKAAINUX OCi0,
Akl oTpuMytoTh mATpUMKY B IRC. Taka MIXKIOKOJIHHA KO-peryJssiiis aKTUBYE
CUCTEMY OKCHUTOIIMHOBOTO TMIJKPIIJICHHS, J3€pKalibHI HEWpoHM (mirror neuron
system) Ta BEeHTpaJbHUI BaryCHUM TPakT [6].

OnHOYacHO 3acTOoCyBaHHS 30aray€Horo cepeioBulla Ta HEHPOOIOJOTIYHO
OOTPpYHTOBAaHMX CTHUMYJiB (pUTMIYHA pyXOBa AaKTUBHICTb, MPOIPIOLEIITUBHE
HAaBAHTAKEHHS, CEHCOpPHA IHTErpauis, KOTHITUBHA CTUMYJISALSl) aKTHUBYE CHUHTE3
HelpoTpodiunoro dakropa mo3ky (BDNF), mo ctuMymnioe HeliporeHes y TinmoKamiii
Ta 3MILHIOE CHHANTUYHY MJIACTUYHICTH [4], 3amo0iralour KOrHITUBHIN aTpodii.

3. JIBOKOMIIOHEHTHA perymsiis a(eKTHUBHOTO HaBaHTAXEHHS
(Top-Down & Bottom-Up): edekTrBHE TOMOIaHHS CTpeCy BUMarae KOMOiHaIlii
TIJIECHO-OPIEHTOBAHUX 3a3€MIIIOIOYUX TEXHIK [4] 1 PUTMIYHUX CHHXPOHI3YIOUUX
BIIpaB (coMaTtoceHCOpHE KOHTeiHyBaHHs B nporpamax IRC [5]) 13 mapatuBHUMU i
apT-TepaneBTUYHUMM  TpaKTUKaMu  ocMHcieHHs jgocBiny  (Top-Down), ski
3amy4aloTh JOopcojiaTepaibHy Ta MeliajdbHy HpeQpoHTalbHy KOpy. Y mporpamax
BMZ e JIOTIOBHIOETHCS COIIAJTPHOIO Ta MICUXOEMOIIIHHOIO
peBiTamzaifi€ero — IMOJOJaHHAM dimiHameHOTO 3amineninns (freezing/shutdown
response) [6] HUISXOM BiIHOBJIEHHS CY0'€KTHOCTI 4Yepe3 3allyuYeHHS 0 aKTUBHUX
TPyl CaMOJOIIOMOTH, TICUXOIPOCBIT 13 HEWpoOioorii cTpecy Ta OBOJIOJIHHS
TEXHIKAMM COMATHUYHOI CaMOpPEryJislii, W0 MIHIMI3ye HEraTUBHI HACIIJIKU

XPOHIYHOT'O AJJTOCTAaTHYHOTO HaBaHTaXEeHHS [2].
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Bucnosku / Conclusions.

1. [HTerpaLisi KOHIENTY COLIOKYJIbTYpHOI Ta 0€3MeKOBOI JIIMIHAJIBHOCTI 3
HeHpoOioJoriyHO  1HPOPMOBAaHUMHU TIAXOJaMH B JISUTBHOCTI  MiKHApOIHOTO
koMmitery mopsaTyHKy (IRC) ta mpoekty BMZ noBena CBOIO BHCOKY adanTHBHY
e(EeKTUBHICTh Y POOOTI 3 BpPa3IMBUMU KaTETOPIIMH HACEJICHHS y (PpOHTUpHOMY
perioHi.

2. CucreMHe 3acTOCyBaHHS HeWpoopieHToBaHMX MeTroniB (Bottom-Up
peryJiisi, MiXKIIOKOIIHHA Ko-peryismis, ctumyisnis BDNF) minimizye pyliHiBHUMN
BIUTUB XPOHIYHOTO HEHPOTEHHOTO CTpecy, onTumizye QyHkiionyBanHs HPA-oci,
3ano0irae MPUCKOPEHI KOTHITUBHIN Aerpagalii ocl0 «eJIeranTHOTrO BIKY» Ta CIpHUSIE
B1JIHOBJICHHIO MEHTAJILHOTO 3/IOPOB'sl )KIHOK 1 POJIUH.

3. [Mpaktnunuii mocsig nporpam IRC ta BMZ y MukonaiBeekiii o6macti
MPOTIOHYE  €BPONEHCHKIM  HAYKOBIM  CHUIBHOTI  IUIICHY, EMIIPUYHO  Ta
HEMpoO610JIOTIYHO OOTPYHTOBAHY MIKIIOKOJIIHHY MOJIENIh TICUXOJIOTTYHOI aganTallii i
BIJIHOBJICHHSI PE3WIBEHTHOCTI Yy 30HaX 30pOMHHUX KOH(IIIKTIB Ta TPHUBAIUX
TYMaHITapHUX KPHU3.

CIIMCOK BUKOPUCTAHMUX JI’KEPEJI

1.  Thomassen, B. (2014). *Liminality and the Modern: Living Through the
In-Between*. Ashgate Publishing.

2. McEwen, B. S. (2007). Physiology and neurobiology of stress and
adaptation: central role of the brain. *Physiological Reviews*, 87(3), 873-904.

3. Cacioppo, J. T., & Cacioppo, S. (2018). The growing problem of
loneliness. *The Lancet*, 391(10119), 426.

4, Galea, L. A., Uban, K. A., Epp, J. R., Brummelte, S., Barha, C. K,
Wilson, W. L., & Lieblich, S. E. (2008). Endocrine regulation of neurogenesis in the
adult hippocampus. *Bipolar Disorders*, 10(2), 318-331.

5. van der Kolk, B. A. (2014). *The Body Keeps the Score: Brain, Mind,
and Body in the Healing of Trauma*. Viking.

6. Porges, S. W. (2011). *The Polyvagal Theory: Neurophysiological

Foundations of Emotions, Attachment, Communication, and Self-regulation*.

112



W. W. Norton & Company.
7. Winnicott, D. W. (1965). *The Maturational Processes and the
Facilitating Environment: Studies in the Theory of Emotional Development*.

International Universities Press.

113



SOCIOLOGICAL SCIENCES

THE AIR WE BREATHE: ASTUDY OF AIR QUALITY IN MY SCHOOL
AND ITS IMPACT ON STUDENTS' HEALTH IN KAZAKHSTAN

Ismagulov Daryn,
Bolat Aibar,
Baizhanova Zhanel,
Lastayeva Aiyazhan
Astana, Kazakhstan

Abstract: This research examines indoor air quality in a typical Kazakhstani
school and its effect on students' well-being. Temperature, humidity, and dust levels
were measured in a classroom at three different times during the school day over one
week. A survey was conducted among 30 students to assess symptoms like fatigue,
headaches, and lack of concentration. The results showed that by the afternoon, air
quality significantly deteriorated: temperature rose, humidity dropped, and dust
accumulated. Over 60% of students reported feeling tired or having headaches after
the fourth lesson. The study concludes that poor air quality negatively impacts
student health and suggests simple, low-cost solutions such as regular ventilation and
classroom plants.

Keywords: Air quality, indoor pollution, student health, Kazakhstan, school

environment.

Introduction. Kazakhstan is a country facing serious environmental
challenges. In recent years, major cities such as Almaty, Astana, and Karaganda have
experienced severe smog and air pollution. While much attention is given to outdoor
air quality, the indoor environment is often overlooked. Students spend
approximately six to seven hours daily inside school buildings, breathing the same air

for most of the day. Poor ventilation, dust accumulation, and high levels of carbon
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dioxide can lead to headaches, fatigue, and reduced concentration. These symptoms
directly affect academic performance and overall health.

The problem is particularly relevant for Kazakhstan, where winters are long
and classrooms are often kept closed to preserve heat. As a result, fresh air circulation
is limited, and pollutants accumulate indoors. This research aims to investigate the air
quality in a typical classroom and understand how it affects students' physical
condition. The findings will provide practical recommendations for improving the
school environment. By addressing this issue, we can create healthier learning spaces
for students across Kazakhstan.

Literature review. Numerous studies have confirmed the connection between
indoor air quality and student performance. According to the World Health
Organization (WHO), poor indoor air can cause respiratory problems, allergies, and
cognitive decline. A study by Mendell and Heath (2005) found that inadequate
ventilation in schools is associated with increased student absenteeism and lower test
scores. Similarly, research conducted in European schools showed that classrooms
with higher CO: levels had students who performed worse on concentration tests
(Haverinen-Shaughnessy et al., 2011).

In Kazakhstan, environmental research has mainly focused on outdoor
pollution. However, a recent report by the Ministry of Ecology of the Republic of
Kazakhstan (2023) highlighted that indoor air quality in public buildings, including
schools, is not properly monitored. Local studies, such as the work by Kazakh
scientists on dust pollution in Pavlodar schools, have shown that dust particles inside
classrooms can be two to three times higher than outside during winter months when
windows are kept closed (Akhmetov & Nurzhanova, 2021).

International guidelines recommend maintaining classroom temperature
between 18-22°C, relative humidity at 40—60%, and CO: levels below 1000 ppm
(ASHRAE Standard 62.1). However, many schools in Kazakhstan lack proper
ventilation systems, relying instead on occasional window openings. This gap
between international standards and local practice makes this research both timely

and necessary.
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Methods and methodology. This research was conducted over one week in a
typical secondary school classroom in Kazakhstan. Data collection involved three
main methods:

1. Environmental Measurements: Temperature and humidity were
measured three times daily — at 8:30 AM, 1:00 PM, and 4:.00 PM — using a
standard thermometer and hygrometer. Dust accumulation was assessed using
transparent adhesive tape placed on the classroom window. The tapes were collected
after one hour and after six hours and compared visually.

2. Observation: The number of students in the classroom, the frequency of
window openings, and the use of cleaning materials were recorded.

3. Survey: A questionnaire was distributed to 30 students aged 13-15. The
survey included five questions about physical symptoms such as headaches, eye
irritation, fatigue, and difficulty concentrating during the school day. All responses
were collected anonymously.

The data from measurements and surveys were organized in tables and charts
for analysis.

Results and analysis. The measurements revealed significant changes in air
quality throughout the school day. In the morning, at 8:30 AM, the classroom
temperature was comfortable at 19.2 degrees Celsius, and humidity was at a healthy
52 percent. The air felt fresh, and dust levels were minimal. By 1:00 PM, however,
the temperature had risen to 22.5 degrees, while humidity dropped to 38 percent.
Dust accumulation became noticeably visible on the adhesive tapes placed near the
windows. By 4:00 PM, the situation had worsened considerably. The temperature
reached 24.1 degrees, humidity fell to 31 percent, and dust levels were high,
especially near the blackboard and window sills.

The survey results supported these environmental findings. Out of thirty
students surveyed, sixty-seven percent reported feeling tired or fatigued during the
final lessons of the day. Fifty-three percent said they experienced headaches, and
sixty percent admitted they had difficulty concentrating on their schoolwork by the

afternoon. Additionally, forty percent suffered from eye irritation, while thirty-three
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percent complained of stuffy noses or breathing difficulties.

A clear pattern emerged from the data. As the school day progressed, the
classroom became warmer, drier, and dustier. At the same time, students reported
more symptoms and discomfort. The peak of complaints coincided with the period of
worst air quality, which was after the fourth lesson. This suggests a direct link
between indoor air conditions and student well-being. Interestingly, symptoms were
less severe on days when windows were opened during breaks, although this
happened rarely due to cold weather outside. These findings indicate that poor
ventilation and dust accumulation are the main contributors to declining student
health in the classroom.

Conclusion. This research confirms the hypothesis that indoor air quality in
Kazakhstani schools declines significantly during the school day and negatively
affects students' health and concentration. Temperature rises, humidity drops, and
dust accumulates, leading to increased fatigue, headaches, and difficulty focusing.

The findings highlight the urgent need for simple yet effective interventions.
Regular ventilation during every break — even in winter — can reduce CO: levels
and refresh the air. Introducing air-purifying plants such as Chlorophytum and
Sansevieria can naturally improve humidity and oxygen levels. Finally, regular damp
cleaning of surfaces and boards can minimize dust accumulation.

This study is small in scale but has significant implications. If every school in
Kazakhstan adopted these basic practices, the health and academic performance of
thousands of students could improve. The problem of indoor air quality is solvable,
and it starts with awareness and small actions by students, teachers, and school
administrators.
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VJIK 070:004.7+477
"KAHHA JUAPK MOJITABCHKOI JKYPHAJIICTUKHA

Meemenko Ouiekcanap KocraHrunoBuy,

1. ginon. H., mpodecop,

npodecop kadenpu ApyKoBaHUX Meia Ta ICTOPil KYPHATICTUKA
HaBuaibHO-HAYKOBOTO 1HCTHTYTY KYPHATICTUKH,
Hanionansuuit yniepcutet imeHi Tapaca [lleBuenka

M. KuiB, Ykpaina

AHoTtanisi: Po3risgaetscs npodeciiiia isUIbHICTh PET1I0HATBHOI KYPHATICTKA
JIrommunu Kydepenko (Ctenbmax). MiciieBi KoJIETH 1aiv i TPOMOBHCTE MP13BUCHKO
“Kanna /I’ Apk moJITaBChKOT KYPHAJICTUKK® 3@ aKTUBHY IPOMAJIIHCHKY MO3HULIIIO Ta
3arocTpeHe MOUYTTs CIIPABEIMBOCTI. i CTaTTi # >KypHANiCTCHKi PO3CIidyBaHHS
3aBXKIM BUKJIMKAIOTh BEJIMKUN CYCITUIBHUI PE30HAHC.

TBopuuii nopo6ok JI. Kyuepenko (Ctenpbmax) BUCOKO OL[IHEHUI Ha 00JIaCHOMY
Ta BCEyKpaiHChKOMY piBHI. BoHa € auruiomanTkoro HaiioHaabHOTO KOHKYpCY Ha
Kpallli )KypHaJIICTChKI PO3CIIIyBaHHs Ta aBTOPCHKI MyOiKallii 3 mpoTUIli KOpYMIli B
[TonTaBcbkOMYy perioHi, IUIUIOMaHTKOIO Ilepmioro BceyKpaiHCBKOTO KOHKYPCY
“Jlronqu 1 BIaga: XTO KOMY CIYXHUThH?” (TpaH-TIpl Ta Mepiie Miclle B HOMIHAIIII:
“IIpodecionanizM y CHUIKyBaHHI 3 Biajaoo Ta 3MI”); naypeaTtkoro BCEyKpaiHCHKOI
MpaBo3axucHOI npeMii iMeHi Banepis Mapuenka; TUIIIIOMAHTKOK BCEYKPaiHCHKOTO
KOHKYPCY Ha Kpallle BHCBITICHHS TEMU OOpPOTHOU 3 KOPYIIIIEI0; IUILTIOMAHTKOIO
ITepuioro Ta Jlpyroro BceykpaiHChKMX KOHKYpciB “Memia mpo memia” B HOMiHAII1
“3a  KYpHAJICTCHKY COJIJApHICTH’; JIAypeaTkorw O0JacHOrO0 KOHKYpCy 3a
KYPHAJICTCbKY MYXKHICTh 1MeHl Bamuma boiika; nepeMoxHuUIeo o0JacHUX
KOHKYPCIB Ha Kpallle BUCBITIICHHS [IPABO3aXUCHOT TEMATUKHU y ipykoBaHux 3MI.

KawuoBi caoBa: Jlionmuina  Kyuepenko  (Crenbmax),  MHOJITaBChbKa
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KYpHaIIICTKA, KOPECTIOHJIEHTKA, MOJITaABYaHKa, apryMEHTOBaH1 CTaTTi, dKYpPHAIICTChKI

PO3CIIiTyBaHHsI, MOJITABCHKUI Me/Tia-Kiy0, akTHBHA TPOMAJITHChKA MTO3UILIS.

Jlrogmuna CtenpMax (niBoye mpi3Buiie Kydepenko) HaBuanacs Ha (akyibTeTi
KypHamicTukun KuiBcbkoro paepskaBHoro yHiBepcutery iMm. T. I'. IlleBuenka B
1979-1984 poxkax. Lle o3Hauae, 1110 mepii TpU KypcH BOHA MPOBUMIIACS 3a JCKAHCTBA
Hmutpa Tlpumoka, skoro 3a 0€3KOMIPOMICHICTh Y CTOCYHKAX 3 YHIBEPCHUTETCHKOIO
Ta TMapTIHHOIO BJIAJIOK0 3HSJIM 3 MOCAAH, & OCTaHHINA KypC OUYIJILHUKOM 11 (haKkyIbTeTy
OyB HOBHII TekaH AHaToJNiit MocKaleHKo.

Ane 3MiHa KEpIBHMITBA HE TO3HAUYWIAcd Ha 30€peKEeHHI MapagurMu
KYPHaJIICTCHKOT'O BUIIKOJY (HaBITh B YMOBaxX TOJIIIHBOTO aBTOPUTAPU3MY B Mexax
CPCP), cnpsiMmOoBaHOr0O Ha MPUBEPHEHHS IIMPOKOI YBaru CyCHiIbCTBA J0 COLIAIBHOI
HECIPaBEJIMBOCTI CTOCOBHO OKPEMHUX I'pPOMAaJIH 1 Ha/JlaHHA HE3aKOHHO OOpaKeHUM
nyOai4HOl TpUOYHM JUIsl TOHECEHHS CBO€1 MO3MII A0 BiIaaHUX CTpykTyp. Came B
TakoMy Jycl BigOyBajlacid MIATOTOBKAa MaWOyTHIX peJakLUIMHUX MpaliBHUKIB Ha
dakynbTeT! )KypHaTicTUKU [[IeBUEHKOBOTO YHIBEPCUTETY.

[Hma crpaBa, 10 B paasSHCHKIA YKpaiHi yCHIIIHO OOpPOTHCA 32 BIJTHOBJICHHS
CIIPaBEIUBOCTI OY/Ib-SKHI KYpPHATIICT MIT 32 YMOBU “HEJIOTOPKAHHOCTI” KEPIBHUX
MapTIfHUX OpraHiB, MOYMHAIOYM 13 3aBOJICBKOTO, PAHOHHOTO KOMITETY 1 BHIIIE.
Jlo3BouIsIIOCS MyOIIYHO KPUTHKYBATH OKPEMO B3ATOTO KOMYHICTA, SIKOTO MapTisl BKe
“criucana’”, KOMCOMOJIBChKHX, PO(MCIIIKOBUX, TOCTIOAAPCHKUX MPaIliBHUKIB. Y pasi
onaJii >KypHaJIICTy MOKHa Oysno 3HaWTH poOOTy 3a (¢axom, HaBIThb 3a YMOBHU
3a00poHU Ha mpodecito MOKHA OyJIO BIAIITYBATUCA HAa HU3BKOOIUIAYyBaHy poOOTY,
TOMY IO 3a JCLIEBOTO JKUTTS MOXKHA OyJIO AOTATHYTH JI0 4YEproBOi MOJIYYKH,
no3uyaroun “aApi0’s30k” y 3HailomMux. OTXe, paasHChKUI >KypHAJIICT MIr JOBOJI
IITUPOKO KOPHUCTYBATHCS CBOIM MPAaBOM IMyOJIYHOT KPUTHKU Biaau. Y HBOTO OyB
JUIIEe OJWH BOPOI — KOMYHICTUYHA MapTis, sIKa MOIJIa 0 HEJOsUIbHUX ‘‘THcak”
3aCTOCYBATH HIMPOKHUM apceHal KapalbHUX 3aXO0/iB.

[Ticnst posnagy CPCP y HezanexxHHX JepxaBax 13 HeCTablIbHOIO JEMOKPATIEO

BOPOTIB Yy YpPHAJICTIB MOOUIBIIANO: A0 BJIAJHUX CTPYKTYp AOJANKCS BIACHUKU
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3aco0iB  MacoBoi iH(opmarlii, O13HEC-CTPYKTYpH, PIZHOTO pOAY 3JIOUYMHHI
yIpymoBaHHS TOHIO. Pi3ke MOTIpIIeHHS E€KOHOMIKM BHACTIOK HEIUBLII30BaHOTO
3alpOBaKEHHSI PUHKOBUX BIJIHOCHH CKacyBajo JJIsi O€3KOMIIPOMICHUX >KYpPHAJIICTIB
JeIIeBE KUTTS 3 OJIHOYACHUM 301IBIIECHHSM COIIaIbHUX MPOTUBHHKIB. HOBI ymMOBHU
CIIPUYMHUIN “TPUPOJHUM BiAOIp” y pEHakiiMHOMY CEpeIOBHINI: KOH(DOPMICTH
Moyaay MpaIloBaTU HAa HOBUX “TOCMOAAPIB JKUTTA , HOHKOH(OPMICTH MOJAJIUCS B
emirpartito, “gatanictu’” IPOJAOBKUIN Ty MICiI0, AKO1 iX HaBYaja ajlb-MaTep.

Came 10 OCTaHHBOT KaTeropii pefakIiiHUX MpaliBHUKIB HAJEKUTH Jlroamuia
Crenpmax. Sk TmonTaBChbKa KOPECMOHJEHTKAa YKpaiHChKOI ciyx6u “Pamio
“CBoOoma”, sk BiIacHa KOpECHOHAECHTKA (y PI3HI POKH) BCEYKpPAiHCBKUX TIa3eT
“J[3epkarno TuxHs” Ta “Cinbebki BicTi” y [lonTaBchkiit 0071aCTl, SIK KOPECTIOHIEHTKA
(32 moTpedu) I1HIMX BCEYKPAiHCBKHX 1 MICLHEBUX MEpPIOAUYHUX BHUAAHb, BOHA
o0’i3nuna Bcro IlonTaBimivHy 1 3HaiioMa 3 mOTpedamMu MEPEeBaXKHOI OLIBIIOCTI
CUTBCHKHX 1 MICBKUX TEPUTOPIATILHUX TPOMA/I.

Komnu Ha py6exi 2010-x pokiB nosioroBuit 0ynuHok y Ilonrasi, 1o o6¢ciayroBye
Mall€EHTOK W 3 yclel o0yacTi, yepe3 HENOCTaTHICTh (piHAHCYBaHHS 3 OIOJKETY
KuiBcbkoro paiiony IlontaBu orosocuB nmpo npusynuHeHHs podotu, JI. Crenbmax
pa3oM 3 KoOJIeTaMH IO TOJTABCHKOMY Meia-KiyOy Ta 3 1HIIMMHU TPOMaJChKUMHU
OpraHizaiisiMd JIOMOTJIacsi MEePEeBEICHHs aKyIIepiB-TIHEKOJIOTIB 1 HEOHATOJIOTIB Ha
(iHaHCYyBaHHs 3 MiCbKOTO OrojKeTy [1].

e panimre, 2003 poky, koau Ha [losTaBiivHI 3 TYYHUM CKaHJ1aJIOM MPUITUHUB
poOOTy aMEpUKAHCHKUW MPOEKT MIATPUMKH MpUBATH3aLli 3eMill B YKpaiHi, L0
3aiiMaBcsi OE3KOIITOBHUM IS CEJISTH BUTOTOBJICHHSIM JIEP’KaBHUX aKTIB Ha 3EMIIIO,
JIronmuna Ctenbmax Oylia €IMHOIO JIFOJMHOIO, siKa 3a0uia Ha crnoiox. [loBepHyTH B
00J1aCTh 2 MUIBMOHU TPUBEHb MIT TUIBKH HEICHYIOUMU IOPUAMYHUNA IIEHTP AOMOMOTHU
BJIaCHHKaM 3€MEJIbHMX IaiB TOTO > aMmepukaHcbkoro ¢(ounay. IlpoxanHs mpo
CTBOPEHHSI TaKOTO IEHTPY MOBUHHA OyJia mojiaTy o0jacHa Jep’kaBHa aMIHICTpaIlis.
Tox KypHallicTKa CcKaszaja TOAIIIHLOMY TyOepHatopoBi Osekcanapy ¥YI0BIUCHKY,
10 IPOCTO HE BUIJE 3 Hloro kabiHeTy, TOKU BiH HE MiANHUIIE BIAMOBIIHOTO JucTa. | ii

HAaCTUPJIUBICTh Jajla TO3UTUBHUM pe3ysIbTaT: IOPUAUYHHUMN LIEHTp OYB BIAKPUTHH Y
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[Tonrasi 1 ABa 3 MOJIOBUHOIO POKHU HAaJaBaB CesTHaM OE3KOITOBHY JOTIOMOTY [2].

Memkanmi [TontaBimmuan dacto 3BepTatoThes 10 Jlronmunu Crenbmax, K J0
OCTAHHBOI Ha/JIIi B MONIYKaX CIPaBEJIMBOCTI i MOPATYHKY BiJ MPEICTABHUKIB BIIAJIH.

HeonropasoBo my0iikarii >XypHaJIICTKH CTaBaJId IMIICTABOIO IS TTOPYIICHHS
KpUMIHAJbHUX cripaB. Tak, y ciuni 2011 poky monTraB4yaHka Hamucalga Mmpo 3Bipsiue
0e3npuurHHE MOOUTTS 28-pIYHOrO 3eMJIsIKa JBOMA AUTbHUYHUMHU OJTHOTO 3 PAalOHHHUX
BIITIIKIB BHYTPINIHIX crpaB obiacHoro 1eHTpy. [licms myOmikarii mpoBeneHe
CIIy00Be pO3CIiayBaHHS MIATBEPAWIIO HaBeleHl y myOmikamii ¢gaktu. CaaucrtiB y
MOTOHAX 3BUTLHUIIH, a MPOKypaTypa MOPYyIIniIa IPOTH HUX KPUMIHAIBHY CIIpaBy [2].

3 Becuu 2011 poky JI. Crenbmax pa3oM 3 IHIIMMHU KypHAJICTaMU IPOBOJUIA
poscimigyBanHs  (Oyno  ompuimtogHeHo —Oararo  myOutikarii) — 0e3IiacTaBHOTO
oOBuHyBaueHHs Biktopii CanxkapiBelb y BOUBCTBI eKc-My3uKaHTa rypry “The Biio”
Cepris 3Benuropojcbkoro (Mapio). Maibke pik rony Bikropiro nmporpumanu y CI30.
I Tinpk® mig THCKOM T'pOMaACBKOCTI, Ky oOuodoBana maHi JlrogMmuia, cymas
KobGensupkoro cyny BiamyctuB CankapiBellb I NIANUCKY Mpo HeBuiza. CrpaBy
Bikropii Oyno BiAmpaBiieHO Ha TOBTOpPHE pO3CTiAyBaHHS. 3aBISKH OCOOHMCTUM
sycuuiaMm Jlronvunn KydepeHko MiBUMHY BIAIITYBAdd HAa HABYAHHS JIO OJHOTO i3
cnerianizoBanux npodecitHo-rexuiyanx yunnuuy (CIITY) [onTtasu [2].

Bonis Jleonina bpary 3 ['moOuHCBKOTO paiioHy B3sSiB Ha poOoTy depmep, ajne
odiuiitHo He odopmuB. Ilig yac mociBHOi JleoHina mepeixana OOpoHa, BiH JUBOM
BIDKUB, ajie CTaB Kajikoro. JKypHaiicTka oMoriacst BiJi IPaBOOXOPOHHUX OPTaHIB 1
MPOKYpaTypu CIPaBEUIMBOrO pO3CiiAyBaHHs, a OaratomiTHiA ciM’i BbpariB (Tpiiiko
aiTeit) OyJy MpU3HAYEHI TPOLIOB] BUILIATH [2].

“Kanna /I’ Apk monaTaBChKOi KypHAJICTUKK TOBEPHYJIa MEIIKAHISAM cejia B
[umranibkoMy pabioni 10 ra macoBulll, SKUX CUILCBKHN To0JioBa BiAJaB OyIiio
KOMEpITIHHIN cTpykTypl. Taki »* moi3gku BoHa 3/ikicHIOBajia B HoBocamkapChKui,
Mupropo/icbkuii Ta iHII paiioHu [2].

[ToTiMm BoHa moBcTana MNpPOTH (PaOpUKyBaHHS KPUMIHAIBHOI CHPaBH 100
27-piunoro cupotu Cepris Kamas 3 KobGensipbkoro paiioHy, KOTpPOro CyIwiIH 3a

Mo/IBiifHE BOMBCTBO, JI0 SIKOTO BiH HE OyB MPUYETHHH, 1 XOTUIM JOBIYHO KHMHYTH 3a
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rpatu. Ctana Ha 3aXUCT XYAO0KHBOTO KEpiBHMKA OOJACHOTO JpaMaTHYHOTO TeaTpy
iMm. T'oroms Omnexkcis KomowmiiiiieBa, BUCTaBH SKOTO 3a00pOHUB JUPEKTOP TeaTPy
O. Aupapienko [1].

Ywuraui mict 1 cin [lonraBcekoi o0nacTi Ha IIMambTax TaKuX OOJACHUX 1
BCeyKpaiHChkux Memia, sk “IlontaBchka aymka”, “Indopmartiiinuii GroyieTeHb”,
“Cpoboma”, “Cinbcpki  BicTi”, “/I3epkasio THXHS® Ta I1HIIUX, PEryJIspHO
3HaOMWINCA 3 OUIBII HDK MIBTOPATUCSYHUMH 3MICTOBHHUMH apryMEHTOBAHUMHU
CTaTTAMM W KBali(PiKOBAaHUMU >KYPHATICTCBKUMH PO3CIiAyBaHHAMHU JlroaMuim
Crenbpmax, sIKi Maike 3aBK/I1 3aBEPIIYBaJIICs PE3yIbTaTUBHO.

3BUYAilHO, 110 MOJTaBChbKa >KYpPHAIICTKA HE BCECHJIbHA, BOHA HE MOXeE
MIIMIHATA COOO0 BJIaJly, KOHTPOJIIOIOYM 1i TUIKM — 3aKOHOJaBYy, BUKOHABUy Ta
cynoBy. Tak, KoM cTajgocsi MacoBe XIMIYHE OTPYeEHHS B ceial XOMyTelb
Mupropojicbkoro paiiony, Jlroamumia Crenpbmax ojiHa 8 poKiB MPOBOAMIIA HE3ATIEIKHE
KYPHAJIICTChKE PO3CIITyBaHHS W 3aXUCT MOTEPIIIUX MITEH, KOJU TUCSYl 11 KOJer
BIICTYNWJIM M MEPEeKIIOUMIMCA Ha 1HIII TeMu. Bnana He 3morna (abo He 3axoTiia)
BCTAHOBUTU CHPaBXHI MNPUYMHA MacCOBOTO XIMIYHOTO OTPYEHHS Ha MOABIP’T
CLITBCHKOT IIKOJIH, 1 MMOJITABCHhKA JKYPHAIICTKA HE 3MOTJIa TIOCTABUTH KPAIKY B CBOEMY
po3caigyBanHi. llle onuu Bumagok 0e3pe3ybTaTHOTO PO3CIiyBaHHS-HETOBEPHEHHS
Ha YKpaiHy MalomiTHIX OpaTWka W CECTPUYKH, HE3aKOHHOTO YCHHOBJICHUX
noapyxokaM 31 CHIA. Jlrogmuna Crenbmax 4 poku 3aiiMaiiacs L€l CIPaBolo, aje
3a3Haja HeB/adl B MPOTUCTOSHHI 3 JICPKAaBHUMH MEXaHI13MaMu JABOX KpaiH [1].

Tum He menmie Jlronmumina Ctenbmax € 1HIIIATOPKOK MPABO3aXUCHUX MPOTpam
1o 60poTHOI1 3 KOPYMIIEO Ta 3a00IraHHIO KaTyBaHHSM Y MPABOOXOPOHHUX OpraHax,
axi Ha [lonTaBimHi HaOyau MacoBOro xapaktepy. Pazom 3 iHIIMMHU TpOMaJCHKUMHU
aKTUBICTAMH HEOJIHOPA30BO TIKETyBaja MPOKyparypy oOJiacTi Ta iHililoBaia
TPOMAJICHKI CIyXaHHsS, “KPYIJIl CTOJNX~ IIOAO0 3armoOiraHHs KaryBaHHsM. Jlumie 3a
onun 2004 pik Hanucana 9 (!) )KypHaJIICTCHKUX PO3CIiyBaHb IIPO BUIMAJIKK KaTyBaHb
1 3aru0esni 3aTpuMaHoOro B 0OJIaCHOMY YTpaBiiHHI OOpOTHOM 3 OpPraHi30BaHOIO
snmounHHICTIO (YBO3), 3a 110 ToximHIi HOTO HaYalbHUK MOJaB Ha JltonMmuiy B cy,

HaMmararoyuch ctaruytu 170 tucsd rpuBess [2].
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O4oMoBaHUM MONTABCHKOIO KYPHATICTKOIO Meia-KiIy0 y paMKax MpOEKTY 3
OpOTUAIT KOPYMINi BJIAIITyBaB pPE30HAHCHY TPOMAJCHKY JIOCTPAIil0 CYAIAM 1
JEp’)KaBHUM ~ BHUKOHABISIM ~ 00JIaCTi, HAropoJMBIIM TMPOAKHUX YUHOBHHUKIB
aumiomamu “bymsk @emian”. Kinpka pokiB JI. Crenpmax Bo3uia B OJHY 3
MOJITABCHKUX B’SI3HMIIL 3 BUXOBHOIO METOK BAXXKMX IIIJIJTITKIB, YYHIB 1HTEpHATIB,
CIITY [2].

[TaTpioTnuna rpomaasiHcbKa no3utlis Jlroamunu Ctenbmax siCKpaBO BUSIBHIIACS
1] 9ac MoJITaBChbkoro €Bpomaiigany: 3a yac PeBosmrolii riIHOCTI BOHA MiAroTyBalia
noHan 80 pi3HOKAHPOBUX MaTepiaiiB, sIKI MOKHA MPOYUTATH B 1i 01031 HA CaTi
“TlonTaBmmua” (WWw.poltava.pl.ua) [1].

[TontaBuyanka A0Ty4ynsIacs A0 yBIYHEHHS MaM’sTI BUJIATHUX 3€MJISIKIB-30KpeMa,
aBropa pomany “‘Xomomuuii Ap” FO. Toprmica-I'opcbkoro Tta ckymnbnropa u
xynoxxauka M. I'aBpuiika.
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Abstract: In this article, we examine issues that may arise as a prospective
student immerses themselves in the circumstances of the events depicted in Pavlo
Hlazovyi’s humorous sketch «Don’t Lie.» Furthermore, the musical accompaniment
we have selected for this piece will help the aspiring theater student immerse
themselves in the work’s atmosphere, thereby gaining an edge in the highly
competitive acting entrance exams.
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The acting profession has always involved exploring the nature of human
actions and the events that arise from the active influence of one person upon another.
Theater offers the opportunity to address the subject of human flaws by delving into
the origins and development of various problematic aspects of a person’s character.
Any aspiring actor planning to dedicate themselves to the profession must have an
objective understanding of the specific nature of their future work in this field. An
actor will always boldly «touch upon» relevant, painful themes concerning human
character and the social fabric of society. The acting profession welcomes into its
ranks brave men and women capable of battling societal flaws as well as the
problematic traits that exist within each individual.

During the admissions process, prospective students face a choice: which topic
should they select for their exam? Drawing on years of teaching experience, we
recommend exploring the theme of the «ethical distortion» of a person’s inner
self-specifically, the issue of lying. In his satirical piece «Don’t Lie», Pavlo Hlazovyi
concisely yet incisively portrays this particular character trait. The dialogue between
a grandfather and his grandson highlights the fact that this flaw exists even among
close family members and, naturally, needs to be rooted out. In his characteristic
style, the author leaves it to the reader to decide how to act (the work lacks a
definitive conclusion). This approach fosters a more effective and impactful

realization of this relevant theme.
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Next, we will attempt to analyze in detail the emergence and development of
lying within relationships. This will foster a deeper understanding of the thematic
foundation of the humorous sketch «Don’t Lie» — helping the aspiring actor to
believe in the given circumstances. The nature of this phenomenon should be
explored using the «etude» method — immersing oneself in the lives of the work’s
characters.

Let us focus our examination of the topic described in the humorous sketch on
two distinct areas: lying by children and lying by adults. When children do not grasp
the conceptual underpinnings of this phenomenon, their actions can be characterized
as the unconscious conveying of information (though this applies primarily to very
young children). An older child, however, is capable of consciously fabricating
stories to conceal the truth. Yet, what drives a child to lie? It stems from a desire to
appear better than they actually are — to make a striking impression — or simply to
gain attention. Another factor is the fear of punishment for improper behavior. One
possible underlying motive is a desire for self-protection during potentially difficult
situations. Naturally, a child should be encouraged to develop social skills and the
ability to recognize when to be particularly attentive so as to avoid the mistake of
lying. Parents should not despair upon discovering their child lying; after all, children
learn everything gradually — and in this context, parents themselves must
demonstrate social norms that are free from dishonesty.

The psychological aspect of lying in adults is a complex matter, as it is driven
by far more intricate underlying causes. Adults often harbor an internal desire to
maintain control over specific situations or people, and any loss of that control can
trigger a dishonest act. A person may resort to lying to preserve their
reputation-specifically when they believe that revealing the truth would lead to
negative consequences.

In summary, the consequence of lying is the loss of trust and the destruction of
interpersonal relationships. Drawing upon Biblical truths — the primary source of
high moral conduct — one can convincingly argue that lying is a spiritual issue

rooted in a person’s inner self. When a person allows deceitful impulses to shape
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their thoughts and actions, the outcome is inevitably negative. Such a person engages
in self-deception, believing that a lie will help.

Having examined this issue from various perspectives, we sought to provide
the prospective student with a multitude of approaches for effectively performing a
humorous sketch before the university admissions committee.

The music of Chopin’s *Waltz in As-dur* (Op. 42) harmonizes perfectly with
the content of the humorous sketch. Its ornamental, capricious, and slightly intricate
melody seems to chuckle sarcastically at the child’s fascination with lying. The
prospective student should effectively portray this ethical distortion of the child’s
convictions on stage. Chopin’s waltz will aptly help the applicant immerse
themselves in the piece’s amusing atmosphere and stand out amidst stiff competition

before the admissions committee [1, 2, 3].

TIX
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The authors of this article — university lecturers — possess twenty-five years
of experience combining two genres of performance art: music and theatrical poetry.
Since the early 2000s, one author has been studying fables, humorous sketches, and
dramatic works with students from the Karpenko-Karyi Kyiv National University of
Theatre, Cinema and Television, while the other has been exploring the waltzes,
mazurkas, nocturnes, and preludes of Chopin with students from the National Music
Academy of Ukraine. This unique symbiosis enriches the artistic horizons of
everyone involved in our creative, innovative process.

At the end of the article, in the list of sources, you will find links to the
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humoresque and the waltz [4-8].
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KaHAUJAaT MUCTELITBO3HABCTBA,

JOTICHT KadeIpy ecTpagHO-BOKATHPHOTO MUCTEIITBA
Yuisepcurery Kopons lanuna,

M. IBaHO-®DpaHKIBCHK, YKpaiHa

CraHOBNEHHSI YKPalHCHKOi KyJIbTYpM B YMOBaX BIJTHOBJICHOI Jep:KaBHOL
HE3QJIEKHOCTI  CYNMPOBOJIKYBAJIOCAd AaKTUBHUMHU IMPOLIECAMH IOBEPHEHHS JO
HaIllOHAJIBHUX JYXOBHUX 1 MUCTEIBLKUX Tpaaulii. OcobinBe Miclie B IUX Ipoliecax
MOC1Ia€ XOPOBE MUCTEITBO, K€ BIPOJOBXK CTOJITH OYyJI0 OJHUM 13 HAWBaKIMBIIIUX
HOCIiB ICTOPUYHOI MaM’sITi, JyXOBHUX I[IHHOCTEM 1 HAIllOHAJIBHOI 1JEHTUYHOCTI
YKpaiHCBKOTO Hapojy. YTPOJOBXK OCTaHHIX JECATUIITH XOPOBI KOJIEKTHUBU CTalld
AKTUBHUMHU YYaCHUKaMH KYJbTYPHOTO >KUTTSI HE3aJIeKHOT YKpaiHu, 3a0e3medyroun
30€pEKECHHS TPAJUIIM, TMOMyJISPU3AII0 HAI[IOHAIBHOTO MY3WYHOTO CIHAJKy Ta
MIPEICTABJICHHS YKPATHCHKOT KYJIBTYPH B MIKHAPOTHOMY MTPOCTOPI.

VY 1bOMY KOHTEKCTI 3HaYHUN HAYKOBHI 1HTEPEC CTAHOBUTH TBOpPYA NISIbHICTD
KamepHoTro Xopy «Jlxepeno» OCBITHHO-MHUCTEIBKOTO IEHTPY IBaHO-DpaHKIBCHKOI
MiCbKOT  panmu. IcTopis  KOJNEKTMBY  TICHO TIOB’s3aHa 3 IPOIIECAMHU
HaIllOHAJIBbHO-KYJIbTYPHOTO BIAPOKEHHSI KiHIE XX CTOJITTA Ta CTAaHOBJIEHHSIM
HE3JICKHOT YKPATHCHKOI JepaBu. TPUAISTUIN STUPIYHUNA TBOPUYUN MUISX XOPY
(aKTUYHO PO3BUBABCS CMHXPOHHO 3 HOBITHBOIO ICTOpI€I0 YKpaiHu, L0 HAJAa€ MOro
JISTTBHOCT1 0COOJIMBOTO 1CTOPUKO-KYJIBTYPHOTO 3HAYEHHSI.

[lepenicTopiss BHHHMKHEHHS KOJEKTHBY TIOB’s3aHa 3 OaraTopiyHUMU
TpaAMIIISIMA XOPOBOTO PyXy cepej MpauiBHUKIB ocBiTH [BaHOo-®pankiBceka. e y
1960-x pokax y MICTI aKTHBHO PO3BHBAJIOCS aMaTOPChKE XOPOBE BUKOHABCTBO
MearoriyHoi cmibHOTH. L5 Tpaawuiiis, monpu iCTOpUYHI IEpEePBU Ta TpaHchopMaIii,
He 3HMKIa 1 Ha Mexi 1980-1990-x pokiB oTprmaia HOBUM IMITYJIbC PO3BUTKY.

Kamepnnii xop «/I>xepeno» chopmyBaBcs B Iepio aKTUBI3AIlT HAIlIOHATBLHOTO
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Ta IyXOBHOTO BifpojkeHHs Ykpainu. Moro BHHHKHEHHs 36iriocst 3 BaKITHBUMHE
CYCIIJIBHO-TIOITHYHUMH TPOIIECAMHU, TOB’SI3aHUMHU 3 YTBEPIKEHHSIM YKpaiHCHKOi
JIEP>KaBHOCTI, BIJHOBJICHHSIM JYXOBHOTO HUTTS Ta MOBEPHEHHSM O KYJIbTYPHOI
CHaJIIMHH, SKa TPUBAIMM yac nepedyBaia 1mo3a akTHBHUM MHUCTEIILKUM 00IroMm.

BaxxnuBuii eranm y CTaHOBJIEHHI Ta PO3BUTKY KOJICKTUBY TOB’SI3aHUN 13
TUSJIBHICTIO 3aClIy’KEHOTro Jisdya MucteutrB Ykpainum [puropis Kepuwuri, sxuii
YIOPOJOBXK ABAAIATH POKIB OYOJIIOBAB X0p. Y 1ieH mepion Oyio chopMoBaHO OCHOBHI
NPUHIIMIN BUKOHABCHKOI KYJIbTYpH KOJEKTHBY, BHM3HAYEHO MHOTO penepTyapHi
OpIEHTHPH Ta HAMPSIMHU KOHIIEPTHOI AisibHOCTI. Came 1ol «Jxepeno» yTBepaunocs
AK CaMOOYTHIA KaMEpHHMH KOJIEKTHB, Y TBOPYOCTI SKOIO MOEJHYBAJIMCS JTyXOBHA
My3HKa, yKpaiHCbKa HapOIHOIIICEHHA TPAULis Ta KIIaCHYHUM XOpOBUil penepryap.

HoBuii eran TBOpuoi aistmbHOCTI po3noudaBcs 2010 poky, KOIM XYZOKHIM
KEpIBHUKOM 1 TUPUTrEeHTOM KaMmepHoro xopy cras Irop Jdem’sneus. Ilponosxkyroun
copMoOBaH1 TpaauLli KOJEKTUBY, BIH BOJHOYAC PO3UIMPUB HANPSMU HOro TBOPUOL
TISTIBHOCTI, aKTWBI3yBaB KOHIEPTHY Ta ()ECTUBAIBbHY MPAKTHKY, CIPUSB
NOJajJbIIOMy OHOBJICHHIO peEmepTyapy ¢ 3MilHEHHI0 mno3uliid «Jlkepena» B
KyJIbTYpHOMY KUTTI [BaHO-PpaHKiBChKA.

Oco0nuBicTIO KamepHOro Xxopy «Jlepeno» € MOro CcomiokyiabTypHa Ta
nenaroriyda crnernudika. OCHOBY KOJEKTHBY CTAHOBIISTH MPAIIBHUKKA OCBITHBOI
chepu — BUMTENl 3aKjiadiB 3arajbHOI CEpPeAHBOI, AOMIKIILHOI Ta MO3AMIKUIBHOI
ocBiTu. Takuii ckiang BU3HA4Yae OCOOMMBY (GYHKIIIO XOPY B KYJIbTYPHOMY
cepenopuii Mmicta. KonekTuB € HE JuIIe TPOCTOPOM amMaTOPChbKOTO MY3UYHOTO
BUKOHABCTBA, ajie i OcepeIKoM TBOPUOi camopeaizallli neaarorivHoi iHTeTIreHIii.

[loennannst  mpodeciiHoi  MemaroriyHoi  AiSUTBHOCTI  yYacHUKIB 13
CHUCTEMAaTUYHOIO XOPOBOIO MPAKTHKOK) CIPHUSE TOIMUPEHHIO MY3WYHOI KYIbTYpH B
OCBITHBOMY  CEPEJIOBUIl. YUYaCHUKH KOJIGKTUBY BHCTYNAIOTh CBOEPIAHUMU
TPAHCIISITOPAMUA MHUCTEIBKUX I[IHHOCTEH, (OpMyIOUM IHTEpEC IO XOPOBOTO CIHIBY
cepel  MOJIOJOrO  TMOKOJIHHA Ta MIATPUMYIOYM  TPAJMIIK0  KOJEKTUBHOIO
MY3UKYBaHHSI.

BaxJinBUM YMHHUKOM MHUCTEIBKOI 1IEHTUYHOCTI KAMEPHOTO X0py «JIKeperno»
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€ Horo pemnepryapHa MOJITHKA. Y TBOPYOMY JOOpPOOKY KOJIEKTHUBY IpEACTaBIICH]
TBOPH YKPATHCHKOI Ta CBITOBOI TyXOBHOI MY3HMKH, OOpPOOKH yKpaiHCHKUX HAapOTHUX
MiCeHb, KIJIACHYHI 3pa3Kd XOPOBOTO MUCTEITBA, a TaK0X KOMIIO3UIlli Cy4acHHX
aBTOPIB, 30KpEMa MPEICTABHHUKIB 3aX1THOYKPATHCHKOTO PETIOHY.

OcobnuBe Micle B perepTyapi Iociae JyXOBHA My3HKa. li aKTHBHE
MOBEPHEHHS JO KOHIEPTHOIO JKUTTA CTaJ0 OJHUM 13 XapaKTepHUX SIBHII
KyJBTYPHOTO PO3BUTKY HE3aJeXKHOi YKpaiHu. BukoHaHHS TyXOBHUX TBOPIB CHpHUSE
HE Jinie 30€peKeHHI0 MY3UYHOI CIIAIIMHY, aje i BIIHOBJIEHHIO JyXOBHOTO 3MICTY
YKpPalHCBKOI KYJIbTYPH.

3BEpHEHHSI 10 YKpPAaiHCHhKOI HApOAHOI MICHI CTAaHOBUTH I1HIIWNA BaXKJIMBUI
HamIpsiIM TBOPYOI AISUIBHOCTI KoJiekTuBY. HapopHomiceHHMI peneptyap 3a0e3neuye
3B’SI30K XOPY 3 TPAAMLIINHOIO KyJIbTYpPOIO Ta HAI[IOHAJIILHOIO MY3UYHOIO IIaM’ SITTIO. Y
XOpoBUX 00poOkax (oibkiiop HaOyBae HOBOI XyHOXHBOI ¢Gopmu, 30epirarouu
BOJIHOYAC CBOE ICTOPUYHE Ta €THOKYJIBTYpPHE 3HAUECHHS.

Baromoro  cknamoBor0  miBHOCTI  KaMmepHoro  xopy  «/Dxepermo» €
KOHLEPTHO-(ecTUBaJIbHA Ta KOHKYPCHA MPAKTUKA. YTPOJOBXK JAECATUIITh KOJIEKTUB
aKTUBHO Oepe y4yacThb Yy KYyJbTYpHOMY >XHUTTI [BaHO-DpaHKIBCbKA Ta MPEACTABIISIE
CBOE MHCTEUTBO B pI3HMX perioHax Ykpainu. [‘eorpadis BUCTYMIB OXOILUTIOE
JIsBiBmMHY, TepHomninbsiuHy, Bonunp, 3akapnarts, BiHHUYYMHY Ta iHIII PETiOHU
JepKaBH.

MixHapoHa AisUTbHICTh KOJIGKTHBY OB s13aHa 3 KOHIIEPTHUMU BUCTYyIaMU Ta
y4acTio B MHUCTEIbKMX 3axonax [losbmii, CroBaudyMHM Ta I1HIIMX €BPOMEUCHKUX
KpaiH. BaxymBumu cTopiHKaMu TBOpUOi Olorpadii ctanu yyacts y MixkHapogHOMY
(decTrBali TyXOBHOI MICHI Bi3aHTIAChKoro oOpsiay B Kommisgx, MucTenbKid akiii
«Konsna B €Bponi», JJHIX ykpaiHChKOi KynbTypu B lloJibli, a TakoXX YMCIEHHUX
MDKHapOIHUX (eCTUBAIISAX 1 KOHKypCcax OCTaHHIX POKIB.

Yyacte kamepHoro xopy «Jlxepeno» B MIXHApOJHUX MHUCTELBKUX 3axojax
Mae o0coO0JIMBE 3HAYEHHS B KOHTEKCTI KYJbTYpPHOI penpe3eHTaiii YKpaiHu.
BuxoHytoun ykpaiHChKY TyXOBHY Ta HapOJHOIICEHHY MY3UKY Mepel 3apyOiKHOI0

ayJIUTOPI€I0, KOJEKTUB JIOYYAEThCS JO MPOLECIB KYyJIbTYpHOI KOMYHIKaIli Ta
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YTBEPKEHHsI YKPATHChKOT MUCTELIBKOI MIPUCYTHOCTI y €BPONEHCHKOMY MPOCTOPI.

He wM™eHm BaxnIuMBUM € 3HAYEHHS XOpy M KYJIbTYpPHOTO KHUTTS
IBano-®pankiBcbka. KolleKTUB € MOCTIMHUM yYaCHUKOM MICBKHX CBSIT, MUCTELBKUX
(decTrBaliB, OCBITHIX 3axXO[iB, FOBUICHHUX akajaeMiil, OJaroaiiHUX KOHIEPTIB 1
MeMOopiaJbHUX 3aXo/liB. Taka MisUTBHICTh 3acCBiAUy€e HOTO OpraHiyHy 1HTErpPOBaHICTh
y KyJIbTYypHY IHPPACTPYKTYpy MicCTa.

CtaliapHICTE TBOPYOTO PO3BUTKY KaMEPHOTO XOpYy 3HAYHOK MIPOO
3a0e3neuyeThcss MIATPUMKOI0 OCBITHRO-MHUCTEIBKOTO HEHTPY I[BaHO-PpaHKIBCHKOT
MicbKO1 paau. OcoOauBY poiib Y IHOMY MPOIIEC] BiAIrpae TUPEKTOpKa IeHTpy | aHHa
Brnaciituyk, OaraTopiyHa MIIATPUMKA SIKOi CIpUA€ 30€pEKEHHIO TBOPYOiI TAIJIOCTI
KOJIEKTUBY, WOro OpraizaliifHoMy 3a0€3Ne4YeHHI0 Ta peajizaimii MHUCTEUbKUX
1HIILIaTUB.

BaxnuBo, mo gissbHICTE «/[kepena» neMOHCTpye e(pEeKTUBHY MOJIEhb
B32€MO/I1i MUCTEILKOTO KOJIEKTUBY Ta OCBITHBOI 1IHCTUTYIli. OCBITHRO-MHUCTEILKHI
HEHTP y IIbOMY BHUMAAKy BHCTYIA€ HE JIMIIEC aJMIHICTPATUBHOIO CTPYKTYpOIO, a
KyJIbTYPHUM CEpENOBUIIEM, fKE 3a0e3neduye YMOBHU JJIi PO3BUTKY aMaTOPCHKOTO
XOpPOBOT'O MUCTEIITBA.

Takum ywmHOM, 35-piyHMI TBOpUMI HUIIX KaMmepHOTO Xopy «Jlxepemo» €
BKJIMBOIO CKJIQJ0BOI0 KYJIbTYpHOI icTopii IBaHO-®DpaHKIBChKAa Ta HE3aJIEHKHOI
VYkpainu 3aranom. IcTopisi KOJEKTHBY BiOOpa)kae OCHOBHI TEHJIEHLII PO3BUTKY
YKPaiHCHKOTO XOPOBOTO MHCTEITBA OCTAHHIX JECSTHIIITH: BIIPOJKEHHS JTyXOBHOTO
pernepryapy, akTyaiizaiio HapoJHOIMICEHHOT CTIaIIUHN, aKTUBI3AI[II0 aMaTOPCHKOTO
PYXy Ta pO3MIUPEHHS MIKHAPOIHUX KYJIbTYPHUX KOHTAKTIB.

CumMBoJliyHE CHIBBIAHECEHHS 35-piydus KOJICKTHBY 3 35-piydsiM BITHOBJICHHS
HE3QJIEKHOCTI YKpaiHu Jo03Bojsie  posrisaatv  «Jxepeno» [k CBOEpIIHMIMA
KyIbTypHHH JTOIHC CBOEi emoxu. Moro misnpHICTH 3acBimduye, IO XOpoBe
MHUCTEUTBO € He juie ¢(OPMOI KOHIEPTHOTO BHUKOHABCTBA, a W BAKIUBUM
MEXaH13MOM 30€peKEHHS 1CTOPUYHOI MaM’SITl, JyXOBHUX IIHHOCTEH 1 HAIllOHAIBHOI
1IEHTUYHOCTI.

Orxe, kamepHuii xop «Jlxkepeno» ynpogoBxk cBo€i 35-piyHoi icTopil
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YTBEpAUBCA SK BAXKJIMBUM OCEPEOK aMaTOPChbKOTO XOpPOBOTO BHKOHABCTBA
[Tpukapnartsa. [loemqnaHHsS meAAroriyHoi COIIOKYJIBTYPHOI OCHOBU KOJEKTHBY,
PI3HOIUTAHOBOT penepTyapHOi MOJITUKH, AaKTUBHOI KOHILEPTHOI Ta (eCTUBAILHOI
TISUTBHOCTI M MDKHAPOAHO1 KyJIBTYPHOI KOMYHIKallii BU3HAYAa€ MOT0O MOMITHE MiCIle B
Cy4aCHOMY MY3UYHOMY MPOCTOPi YKpaiHH.

TBopuuii nocBig «Jl>kepena» TMEPEeKOHIUBO JEMOHCTPYE, IO YKpaiHCbKa
XOpOBa KyJIbTypa B YMOBaX HE3aJIEKHOI Jep>KaBU MPOJAOBKY€E BUKOHYBATH BAXKIHBY
CyCHUIbHY Micit0 — 30epiraTd KyJbTypHY MaM’siTh, YTBEPKYyBaTH HAI[IOHAIBHY
1ICHTUYHICTh, 00’ €THYBAaTH JIIOJICH HABKOJIO AYXOBHHX 1 MUCTEIPKHUX I[IHHOCTEH Ta

MPEACTABIATH YKpPAIHY y CBITOBOMY KYJIbTYPHOMY IPOCTOPI.
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PHILOLOGICAL SCIENCES

®PA3EOQJIOI'TYHI KAJIBKH B TOJIbCHKIA MOBI

Boaxosa Ipuna BikropiBHa,

K.(1JI0JI.H., JOLICHT

Maciio Oubra BosioguMupiBHa,

K.(p11071.H., JOIIEHT

®disisieBa Amina CepriiBHa,

CTyneHTKa ctyaeHTka [V kypcy
IICUXOJIOTO-IEAArOT1YHOTO (haKyJIbTETY
KomyHnansuuit 3axmnan

XapkiBChbKa ryMaHITapHO-TIeJaroriyHa aKajaemis

Beryn. Ha BiaMiHy BiJ MpsSMOTO 3al0O3UYEHHS, 32 SIKOTO 1HIIOMOBHA OJIUHHUIIS
MEPEHOCUTBCST JI0 MOBHU-PELHIMIEHTa 31 30epekeHHsIM 1ii MarepianbHOi dopmu,
KaJIbKyBaHHS Tiepeadavae BiITBOPEHHS 1HIIOMOBHOI MOl 3aco0aMu MOBH, IO il
3ano3uuye. [IpobGrema ¢pa3eosoriyHUX KallbOK € aKmyaibHow sl Cy4acHOTO
MOBO3HABCTBa, OCKUILKH 1€ THI 3alO3UYCHHS A€ 3MOTY MPOCTEKUTH MEXaHI3MHU
B3a€EMOJIIi MOB Ha CTPYKTYpPHOMY, CEMaHTUYHOMY Ta KOTHITUBHOMY pIBHSX.
®dpazeosioriuHa Kajibka HE € MEXaHIYHUM IEePEKIIaOM 1HIIIOMOBHOTO BHCJIOBY: BOHA
BUHUKA€ BHACTIIOK TMEPEHECEHHA WOr0 CTPYKTYPHO-CEMAaHTHYHOI MOJEeNl Ta
MOJAJIBIIIOTO MPUCTOCYBAHHS JI0 TPaAMaTHUYHOI, JISKCUYHOI M CTUIIICTUYHOI CHCTEMU
MOBU-PEIUITIEHTA.

Y  1NonbChbKOMY  MOBO3HABCTBI  MPOOJIEMH  IHIIOMOBHUX  3all03UYEHb,
KaJIbKyBaHHS Ta MI>XMOBHOT B3a€MO/I1T JOCIIIKyBayn, 30kpeMa, Enpxdera Manbpuak-
Bonbdensn [5], €xu Obapa [6], IBona Kocek [7], Arnemka Ilepmix-Kozen [8].
BaxxnuBuii BHECOK Y JOCTIIPKEHHS CY4acHMX (Ppa3eosIOTIYHUX KadbOK Y MOJbCHKIM
Ta yKpaiHchKiil MoBax 3poowmmn Boitiiex CocnoBebkuit [9] 1 Poman Tumomnyk [10].

B ykpaiHCbKOMYy MOBO3HABCTBI THTAHHS IHIIOMOBHUX 3allO3MYCHb Ta

KajgbKyBaHHs po3rimsganu Jlapuca Ckpumauk [1], Omnekcanapa CeniBaHnosa [2],
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Onexcanap Ilpacon [4], Biktop Vkuenko [3] Ta immi focmimgaukum. Ixmi mpami
CTBOPIOIOTH TEOPETUYHE MIATPYHTS I aHami3y (pa3eosoTiYHUX OJMHUI, 30KpeMa
JUTSL PO3MEKYBaHHS MPSMUX 3aI03MYEHb, KAIbOK, HAMMBKAJILOK Ta 1HIIUX PE3yJIbTaTiB
MI>)KMOBHO1 B3a€EMOJTI].

Oco0nuBoi yBarm morpedye cydacHa MOJIbCbKa (Dpa3eosioris, OCKUIbKH Tij
BIUIMBOM TJIo0ami3aili Ta 1HTEHCHMBHUX MDKHAPOJIHUX KOHTAKTIB JI0 HEi aKTHBHO
MPOHUKAIOTh MOJEJI aHTTIHCHKOTO MOXO/PKeHHA. BOHM mommproiThes y cdepi
MOJITUKHA, €KOHOMIKH, Menaia, 1H(OpMaliHUX TEXHOJOT1M, peKiaMu, CIOPTYy Ta
MOBCSAKJACHHOI KOMYHIKarlii. TakuM 94uHOM, MOCHTIKEHHS (DPa3eoJOTIYHUX KAThOK Y
MOJIbCbKIA MOB1 € aKmyaabHum $[K Uil Teopli MOBHMX KOHTAKTIB, TaK 1 Ui
31CTaBHOTO MOJIbCHKO-YKPAiHCHKOTO MOBO3HABCTBA.

Meta po6oTu: nocniguty (pa3eosioriyHl KaabKu B Cy4acHIi MOJbChKIM MOBI,
BU3HAYUTH iXHI OCHOBHI THIH, JHKEpea MOXOKEHHS Ta CTPYKTYPHO-CEMaHTHYHHUI
0COOJIMBOCTEM, a TaKOXK 3'sCyBaTH CHENU(IKy IXHHOr0 (YHKIIOHYBAaHHS B MOJIbCHKIN
(dhpazeosioriyHii cucTemi.

Marepiasu Ta MeETOAM. MarepiaioM JOCHIDKEHHS CTalld IOJBCHKI
(dpazeosioriyHl OJUHUII Ta CTIAKI CIIOBOCIIOIYYEHHS, $KI BHUHHUKIM BHACIIOK
KaJIbKYBaHHS 1HIIOMOBHHX, TEpPeAyciM aHTINChKUX, Mojened. JIis 3icTaBieHHS
3a]lydeHO TAaKOXX YKpaiHChKI BIJMOBIAHUKA Ta TapaliebHl  (Ppa3eoioriuHi
KOHCTPYKIIIi.

OCHOBHUM METOJIOM JOCIIJKEHHS € OMHCOBHI METOJ, 32 JOIMOMOIOI0 SKOTO
CUCTEMATHU30BAHO Ta OXapaKTEpPHU30BAaHO MOJLCHKI (hpazeonoriynl Kaibku. s
BCTAHOBJICHHS CHIBBIIHOIIECHHS MDK MOJBCHbKUMH OOUHUIIMH Ta IXHIMHU
IHIITOMOBHMMH MOJIEJIIMA 3aCTOCOBAHO 3iCTaBHHMM MeTon. ETumMonoriuamii meron
BUKOPHCTAHO JJISI BU3HAYCHHS MOYIJIMBOTO JDKEpesia 3all03MUCHHS Ta BCTAHOBJICHHS
ictopii okpemux (pazeosorizmiB. CTPyKTypHO-CEMaHTUYHUN aHA3 JlaB 3MOTY
BU3HAYUTH XapakTep BIAMOBIMHOCTI MIX IHIIOMOBHOI MOJICIUTIO Ta MOJbCHKOIO
KaJbkoro. J[s BU3HAUGHHS TMPOMYKTHBHOCTI OKPEMHUX THITIB KaJbKyBaHHS
3aCTOCOBAHO €JIEMEHTH KIJIBbKICHOTO aHai3y.

BaxyiuBuM mxepesioM Marepially € TakoxK MOJIbChbKi (Ppa3eosioriuHi CJIOBHUKH,
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nexcukorpadiuHi mparli Ta JOCTIHKEHHS MOJIbChKO-YKPATHCHKOI (hpas3eosortii.

Pe3yibTaTH Ta 00roBOpeHHA. Y Cy4acHOMY MOBO3HABCTBI KaJlbKyBaHHS
PO3IUIAAIOTh AK OCOONMBHUII Pi3HOBHI MOBHOTO 3allO3WYEHHS. MOro NpHHIMIIOBA
BIIMIHHICTB BiJl MPSMOTO 3alT03UYEHHS MOJISTaE B TOMY, 110 1HIIOMOBHA OJMHUIISI HE
MIEPEHOCUTHCSI Y MOBY-PEIUIIIEHT Yy ToToBi Qopmi. Hatomicte 1 cTpyKTypa,
3Ha4YeHHs1 a00 oOpa3Ha MoOJieNib BIITBOPIOIOTHCS 3aco0aMy 1HIIOT MOBH. Y IIbOMY
acmekTi (paszeosoriyHa KaJibka € pe3yJbTaTOM B3a€EMOJIi JBOX KOMITOHEHTIB:
1HIITOMOBHOI MOJIEJI1 Ta BJACHUX PECYPCiB MOBH-PEIMUITIEHTA.

JI. CkpunHHUK pO3Tisigae KaJbKyBaHHS SIK OJMH 13 MeXaHI3MIB (hOpMyBaHHs
¢dpazeonoriudoro ¢ouay mMoBu [1]. O. CeniBaHoBa y CBOiX MpallsiX HAroJjolIye Ha
HEOOXI1THOCTI BpaxXyBaHHS CTPYKTYpPHO-CEMAaHTUYHOI oprasizailii (pas3eosoriamiB Ta
iXHBOI1 3JaTHOCTI BIITBOPIOBATU KYJBTYPHO 3yMOBJICHI 00pa3u [2].

O. Ilpacon, aHami3yr4u ICTOPIIO JOCTIPKEHHS 3all03UY€Hb B YKPAiHCHKOMY
MOBO3HABCTBI, 3BEpTa€ yBary Ha HEOJHO3HAYHICTh TEPMIHOJOTII Ta CKJIAQJHICTh
PO3MEXKYBaHHS PI3HUX THUIIIB 1HIIOMOBHOTO BIUIMBY [4]. Lle Moja0KeHHs € BaKIMBUM
1 U1 JOCIIJKEHHS TIOJIbChKOT (hpa3eoiorii, aJiKe 30BHIIIHSA CTPYKTYpHA MOJIIOHICTh
JIBOX BHCJIOBIB M€ HE € JOCTATHHOIO MIACTaBOIO MJIS BHU3HAHHS OJHOTO 3 HUX
KaJIBKOFO 1HIIIOTO.

BaxnuBe wMiciie B JOCHIKEHHI TMOJIBCHKO-YKPATHCHKUX —(Ppa3eosoriyHuX
Kanbok HajexuTh B. CocHoBcbkomy [9] Ta P. Tumomyky [10]. docmigHuku
BU3HAYAIOTh KAJIbKU SIK PE3yJIbTaT MEPEKJIaHOTO BIATBOPEHHS 1HIIOMOBHOI MOJEINI
Ta MPOIMOHYIOTh PO3PI3HATU TOUHI i HETOUHI KaJIbKU.

Jlo TOYHMX KalbOK HAJICKATh OJWHHMIN, Y SKHX IHIIOMOBHA MOJIETh
MaKCHMaJIbHO 30€piraeTbcs Ha CTPYKTYPHOMY Ta CeMaHTUYHOMY piBHsX. [loka3oBum
e cmiBBiaHOIIEeHHs: dirty money — brudne pienigdze. B anrmiiicbkiii Ta MoJIbChKii
MOBax 4YacTo 30epiracTbCcsi OJHAKOBA CHUHTAKCUYHA CTPYKTypa: NPUKMETHUK +
imennuk. Kommonent dirty Bimmosimae monbcbkoMy brudne, a money — pienigdze.
IIpy 1boMy mepeHOCHE 3HAUEHHSI — «TPOIll, OTPUMAaHI HE3aKOHHUM a00 HEUYECHUM
HIIAXOM» -— TakoX 30epiraerbes. IlomiOnummu € Taki omuumii: round table —

okrggty stof; double standards — podwojne standardy; hidden unemployment —
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ukryte bezrobocie; arms race — wyscig zbrojern,; domino effect — efekt domina. Taxi
KOHCTPYKLII JTEMOHCTPYIOTh BHCOKHI CTYMiHb BiJMOBIAHOCTI 1HIIOMOBHIN MOJENI.
BonHouac HeoOXiHO BpaxOBYBaTH, IO HE BCl HaBEACHI OJMHUIII OOOB'SI3KOBO €
MPSMUAMHA KaJIbKaMU caMe 3 aHTIChKO1. YacTHHA 3 HUX Ma€ MIKHAPOJIHUHN XapaKTep
1 MOTJIa MMPOHUKATH JI0 TOJIBCHKOI Yepe3 pi3HI MOBHU a00 (PYHKIIIOHYBATH HapajeIibHO
B KUIbKOX MoBax. ToMy ocTarouHe BHU3HAuY€HHS JDKepella MoTpelye
1CTOPUKO-ETUMOJIOTIYHOT IEPEBIPKHU.

Heroune kanbpkyBaHHS mepejdadae OUIBIIMKA CTYIIHBL afanTallii 1HIIOMOBHOI
mozeni. Ilim wac 11 mepeHeceHHs MOXYThb 3MIHIOBAaTHCS TpaMaTudHi (Qopmu,
JIEKCUYHUH CKJIaJl, TOPSIAOK KOMIIOHEHTIB a00 CrOoCiO BUpaKEHHS 3HAYCHHS.

OTxe, KaJlbKyBaHHS HE MOJKHAa 3BOJUTH JI0O MEXAHIYHOTO TEpeKiIamy.
MoBa-peluumieHT aaanTye€ IHIIOMOBHMM  3pa30K  BIJAMOBIAHO JO  BJIACHUX
IpaMaTUYHUX 1 JIGKCUYHUX 3aKOHOMIPHOCTEH.

[le 0co6iMBO MOMITHO TiJ YacC 3icmasieHHs NOIbCbKOI ma YKPAaiHCbKOI MO8.
[Torpu iXHIO TEHETUYHY CIOPIJHEHICTh, OJHAKOBI ab0 MOJIOHI 3a CTPYKTYpPOIO
CJIOBOCIIOJTYYEHHSI MOXYTh MaTH PI3HUN CTYIiHb (¢paseonorizaiii, CTHIICTHYHE
3a0apBJICHHSI a00 CEMAHTUYHY CTPYKTYPY.

[cTopuyHO mONBChKAa MOBa KOHTAKTyBala 3 JIATUHCHKOIO, HIMEIBKOIO,
(bpaHIy3bKO010, 1TAMHCHKOI0, YECHKOIO Ta IHIMUMU MOBaMH. 1[I KOHTaKTH 3aTUIIHIN
MOMITHUM ciifg 1y ¢paseosorii. OcobiuBe Miclle MOCIAal0Th aHTUYHI Ta O1071iHI
Buciosu: pieta Achillesa — axiniecosa n'sma; wezel gordyjski — copoiis eyzon;
syzyfowa praca — cizighosa npays; stajnia Augiasza — aeciceéi cmatini; Miecz
Damoklesa — oamoxnie meu. 1li oguHMIN € MPUKIATaMH MIXKHAPOIHOI (pa3eosorii.
BoHu He 00OB'S3KOBO € Pe3yslbTaToM O€3MOCEPEHbOT0 3aMO3MYCHHS MOJHCHKOIO
MOBOIO 3 KOHKPETHOI Cy4acHOi MOBHM. IXHE HOLIMpPEHHS MOB'A3aHEe 3 6AraToOBiKOBOIO
€BPOIEUCHKOIO KYJIBTYPHOIO TPAJAHIIIETO.

VY cydacHuil mepiof HAWMPOMYKTUBHINIMM JHKEPEIOM KallbKyBaHHS cCTaja
anriiicbka MoBa. lle 3ymMoBIiieHO ii MIDKHApOJHHUM CTaTycOM Ta JOMIHYBaHHSIM Yy
chepax €KOHOMIKH, MOJITUKHA, TEXHOJOTINH, HAYKHW, MAaCOBOI KyJIbTypH ¥ U(poBOi

komyHikaiii. E. Manpuak-Bonbdensa [5] y a0CHiKEHHSX MOJIbChKO-aHTINCHKUX
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MOBHHUX KOHTAaKTiB MOKa3y€ 3HAYHUI MaciiTad aHTJIOMOBHOTO BIUIMBY Ha MOJIbCHKY
JICKCHUKY. CyudacHi  mombebki — pocmimuuku A, Ilepmix-Kozen [8],
E. Manbuak-Bonsdenbn [5] T 3BepraroTh yBary Ha HEOOXITHICTh ypaxXyBaHHS
KaJIbKOBaHUX OJMHMUIIb ITi]] 4aC OMHCY aHTIIMCHKUX 3aM03UUEHb Y MOJIbChKI MOBI.
AHTITIiChKa MOBa € OJTHUM 13 HaWBaXIIMBIMINX JPKEPENI CYYaCHHUX MOJIbCHKIX
KanboK. OcoOnuBO  IHTEHCHMBHO 1€  mpoiec  BigOyBaeTbcss y  cepi

CYCITIJTBHO-TIOJIITUYHOI Ta €KOHOMIYHOI KoMyHikarltii: podwojne standardy — double

standards;
okrggly stof — round table; efekt domina - domino effect; teoria
spiskowa — conspiracy theory; brudne pienigdze — dirty money; ukryte

bezrobocie — hidden unemployment.

OcoOmuBy posb BiAirparoTb 3aco0uM MacoBoi 1H@opMamii Ta mUppoBe
cepenoBuiie. Came BOHM 3a0€3MEUYIOTh IIBHUJIKE IONIUPEHHS HOBUX MOJIENEH,
MOB'SI3aHKX 13 TIOJIITHKOIO, 013HECOM, COIIaIbHUMH MEpeKaMU Ta TEXHOJIOTISIMHU.

OxpeMy TpyIy CTAaHOBJISATH BUMAJKH, KOJU IHIIOMOBHUHN BIUIUB CTOCYETHCS HE
MartepiaabHOi CTPYKTYPH BHUCIIOBY, a Ooro 3HaueHHs. Takuil THM 3am03WYEHHS Y4acTo
HA3WBAIOTh CEMAaHTUYHUM KaJIbKyBaHHSAM a00 CEMaHTHYHHM 3allO3MYCHHSM.
Hamnpukinaz, monaschke CI0BO MYSZ TPaIUIIAHO MMO3HAYANIO TBAPUHY — «MuIIay. [l
BIUTMBOM aHIJIIMCHKOTO MOUSE BOHO OTPUMAJIO HOBE 3HAYEHHSA «KOMITHOTEpHA
MHUIlIa». Y 1bOMY BHUIIQJIKy MaTepiajdbHa (opma MOJIBCHKOTO CJIOBAa HE 3MiHUJIACH,
npoTe 70 HOro CEMaHTHYHOI CTPYKTYpH J0Jajiocsi HOBe 3HaueHHA. [lomiOHuii
MEXaH13M MPUHLKIIOBO BIJIPI3HIETHCS Bl (Pa3eosIOriyHOI KaJIbKH, ajle € BaXKJIMBUM
JUTSI PO3YMIHHS 3arajibHOT CUCTEMHU MIKMOBHOTO KaJbKyBaHHSI.

[Tonbchbka Ta yKpaiHChKa MOBH MAalOTh 3HAYHY KIJIBKICTh (Dpa3eosoriyHUX
OJIMHUITH 13 OJU3BKOI0 a00 TOTOXKHOI CTPYKTYyporo. IIpore popmanibHa CXOXKICTh HE
3aBJKIU CBIIYMTH IPO mpsMe 3amo3nucHHs. Hanpuknaz: pieta Achillesa — axinnecosa
n'sma; Wezef gordyjski — eopoiis eyzon; Syzyfowa praca — cizighosea npays. Y takux
BHUMAaJKax 0OMJIBI MOBU BUKOPHUCTOBYIOTh CIIJILHUM KYJIBTYPHUM 00pa3s.

PesynpTaT  mpOBENEHOTO  aHaNi3y TMOKa3ylTh, MmO  (Gpa3eosoriyHe

KaJIbKYBaHHS € OJJHUM 13 MEXaH13MiB 1HTepHalllOHaJi3al1lii Cy4acHOI MOJIbChKOI MOBH.
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Ha BigMmiHy Bim mpsSMUX 1HIIOMOBHHX 3al03W4Y€Hb, KAJIBKH YaCTO 3aJIMIIAIOTHCS
HEMOMITHUMHU JUIsl TepeciyHoro Hocisd. [loahChKOMOBHMIA KOPHUCTYyBad CHpUAMAE
brudne pienigdze, okrggly stof ab6o podwdojne standardy stk 3BuuaiiHi MOJIBCHKI
CIIOBOCTIOJTYYCHHs, XO4Ya IXHS CTPYKTYpPHO-CEMaHTHYHA Opraizaiis Moxe OyTu
NoB'si3aHa 3 1HIIOMOBHOIO Mojemno. lle cBiguuTh mpo Te, M0 MOBHHI KOHTAaKT
B1IOYBa€ThCS HE TIJILKM Ha PIBHI OKPEMHX CJiB, @ ¥ Ha PIBHI CJIOBOCIOJIYYCHB;
dpazeonoriyHuX Mojeneit; Meradop; KOHUENTyadbHUX CTPYKTYp; CIIOCOOIB
KaTeropusariii J1CHOCTI.

OTxe, KaJdbKyBaHHS € OJHUM 13 HallMEHII OYEBUIHHUX, ajieé BOJHOYAC
MPOAYKTUBHUX MEXaHI3MIB 1HIIOMOBHOTO BIUIMBY. OAHUM 13 HaWCKJIAIHIIINX
3aBJaHb € BCTAHOBJICHHSI TOTO, YHM CHpaBJi MOJbCHKUMA (Ppa3eosiorisM BUHHUK i
BIUTMBOM 1HIIOI MOBH. PopMasibHa MOJIOHICTH JBOX KOHCTPYKULIA HE MOXE OyTH
€IMHUM JIOKa30M KalibKyBaHHS. HeoOXiHO BpaxoByBaTH: 4ac MOSIBU MOJIbCHKOI Ta
1HIITOMOBHOI OJTMHHUIIB; ICTOPUYHI KOHTAKTH MK BIJITOBITHUMH MOBaMU; Hal aBHIIIII
NMUCBbMOB1  (DIKcCalli; CEMAaHTUYHY BIAMOBIJHICTh; CTPYKTYPHY BIJIOBIJHICTb;
MO>KJIUBICTh ICHYBaHHS CIIJIBHOTO TPETHOTO JHKEpea.

[Is mpobiiema 0OCOOJMBO aKTyallbHa [JIsi MDKHapoAHOi (pazeosorii. Taki
BUCIIOBH, sk Syzyfowa praca, pieta Achillesa uu wezel gordyjski, marote aHanoru B
0aratb0X €BPOMEMCHKUX MOBAaX, TOMY iX HE MOXHa aBTOMAaTUYHO TPAKTyBaTH SIK
pe3ynbTar 0e3MOoCepeIHbOr0 3aM03WYEHHS 3 aHTJIKHCHhKOi, HIMEIbKOI, (PpaHIly3bKOi
YM 1HII01 KOHKPETHOI MOBH. OTKe, €TUMOJIOTTYHA aTpuOyIIis (pa3eosoriyHol KaabKu
MOBMHHA I'PYHTYBATUCS Ha KOMILJIEKCHOMY aHai3l.

BucHoBkn. 1. AnHaniz mnpaip MNOJbCHKUX 1 YKPAiHCBKUX JTOCHIIHUKIB Ja€
MIJICTaBA PO3TIAAaTH (pa3eosIoridyHe KadbKyBaHHS SIK CKJIQTHUN TIPOIEC, Y SIKOMY
B3a€EMOJIIIOTh CTPYKTYPHI, CEMaHTH4YHI, KOTHITUBHI Ta KYJbTYpHI UYWHHUKH.
2. JlocnimxeHHs mokas3alio, 1110 Cy4acHa MOJIbChbKa MOBa aKTMBHO 3aCBOIOE 1HIIIOMOBHI
dbpazeonoriydi Mojeli, MPUYOMYy OCOOJIMBO TMOMITHUM € BIUIMB aHriidchkoi. e
3YMOBJIEHO TIJ100aii3ali€lo, pPO3BUTKOM UU(PPOBUX TEXHOJOTIH, MIKHAPOAHOI
€KOHOMIKH, TOJITUKKA Ta 3aco0iB mMacoBoi komyHikarii. 3. dopmanbHa MOMIOHICTH

MMOJILCHKOT'O Ta 1IHITOMOBHOI'O BHCJIOBIB HE 3aBXXIHU € JOKAa30M IIPAMOIO 3allO3NMYCHHA,
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OCKUIbKM TEBHI ()pa3eosiorisMd MOXKYThb MaTH CIUJIbHE aHTH4He, 010iiiiHe abo
3aranbHOEBpoOIneiicbke kepeno. 4. Omxke, (pa3eosoriyHi KalbKH € Ba)JIMBUM
[IOKa3HUKOM IHTEHCHUBHOCTI MDKMOBHOI B3aeMOIll Ta OJHUM 13 MeEXaHI3MIB
iHTepHaliOHai3alii cydacHOi MONbCHKOI MOBHU. IXHe BMBYEHHS Ja€ 3MOTY IiHOIIe
3pO3YMITH HE JIMIIIE MPOIECH PO3BUTKY MOJIbCHKOI (Dpa3eosiorii, a i 3aKOHOMIPHOCTI
MOJIbCHKO-YKPAaiHCHbKUX MOBHHMX KOHTAKTIB.
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OCOBJIMBOCTI BIITBOPEHHA IOPUJIUYHOI TEPMIHOJIOI'TT
CTATYTY OOH YKPAIHCBKOIO MOBOIO

MeabHuk SIpocaas,

KaHIuAaT (PUIOJIOTIYHUX HAaYK, mpodecop kadeapu

3araJibHOTO Ta T€PMAaHCHKOTO MOBO3HABCTBA,

Kapnatcpkuit HamioHanbHUM yHIBepcuteT iMeH1 Bacunsa Credannka
M. [Bano-®DpaHKiBChK, YKpaiHa

Manuncbka InHa AHapiiBHa,

MaricTpanTka ¢akyJbTeTy 1HO3EMHUX MOB,

Kaprnarcbkuit HanioHasibHMM yHIBepcuTeT iMeH1 Bacus Ctedanuka
M. [BaHO-DpaHKIBCHK, YKpaiHa

Beryn. / Introductions. FOpuauunuii mepekian MiXKHAPOIHO-IPABOBHX
JOKYMEHTIB BUMAarae He JIMILE JIEKCUYHOI TOYHOCTI, a i 30epeXeHHS HOPMaTHUBHOI
CWJIM, CHUCTEMHOCTI Ta I1HCTUTYLIMHO 3aKpIIUIEHOTO 3HA4YeHHs TepMiHiB. CTaTyT
Opranizanii O0'egnannx Hamiii € moka3oBUM MaTepiajioM Jis Takoro aHamsy,
OCKIJTbKM MOT0 TEPMIHOJIOTISI TIOE€IHYE BUCOKHM CTYIIHb CTaHAAPTHU30BAHOCTI 3
KOHTEKCTYaJIbHOIO 3aJI€KHICTIO OKPEMUX OJUHUIb. Y MariCTepCbKOMY JOCIIIKEHHI,
Ha SIKOMY TIPYHTYIOTbCSA Il T€3H, IOPUAMYHUI TEPMIH PO3IISAAETHCA SK E€JIEMEHT
KOHIENTYalbHOI CHUCTEMHU IpaBa, a WOro aJeKBaTHE BIATBOPEHHSA — SIK pe3yibTar
CHIBBIAHECEHHS MOBHOi (QopMH 3 TMpPaBOBUM MOHATTAM. /[ IOpUIUYHOL
TEPMIHOJIOTIT XapakTEepHE MpParHeHHs J0 OJHO3HAYHOCTI, OJHAK Yy peaTbHOMY
JUCKYpCl 30epirarThCs nosticeMis, BapIaTHBHICTh  Ta  MDKCHCTEMHA
HeekBiBajeHTHICTh [1, c¢. 73-80]. OcobmmBoi yBaru mnoTpeOylOTh CTaill
0araToKOMITIOHEHTH1 HOMiHAIIl Ta (GOpMYJIbHI KOHCTPYKIIii, OCKITBKH iX OyKBaJbHE
BIITBOPEHHS HE 3aBXKIW TapaHTye (DYHKI[IOHAIbHY €KBIBAJEHTHICTh Yy MOBI
nepeknany [2, c. 175-183].

Hine po6oru. / Aim. Mera poOOTH moOJSrae y BU3HAUCHHI OCHOBHUX
TPYJHOUIIB BIATBOPEHHS AaHIJIOMOBHOI topuauyHoi Tepminoisorii Cratyry OOH
VKPaiHCBKOIO MOBOIO Ta  XapaKTEePUCTHUINl  MepeKiafallbKux  pilieHb, sKi
3a0€3Me4yl0Th TEPMIHOJIOTIYHY TOYHICTh, HOPMATUBHICTh 1 MOCIIIOBHICTh. OKpemy
yBary MPUJIJIEHO MOJAJbHUM KOHCTPYKIISIM, CTIUM IOPUAWNYHUAM (PopMyiam,
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Ha3BaM 1HCTUTYLIM Ta O0araTOKOMIOHEHTHUM TepMiHaM, s SKUX 3HAYCHHS
dbopMyeTbcs HE 130JIbOBAaHO, @ B MEKax KOHKPETHOTO MIXKHAPOJHO-IIPABOBOTO
KOHTEKCTY.

Martepiaan Ta Mmetoau. / Materials and methods. Martepianom nocnimkeHHs
€ aHTIINChbKUN Ta ykpaiHcbkui TekcTu CraryTty Opranizanii O0'ennanux Hamiid. Y
MEXKax MaricTepchbkoi poOOTH METOJO0M CYIIJIBHOI BHOIpKH OYJI0 BHOKPEMJICHO
MOHAJ[ JBICTI TEPMIHOJOTIYHUX OAWHMIL 1 (OPMYIbHUX BHpasiB. [ng mux Te3
Bi1IOpaHO pernpe3eHTaTUBHI TMPUKIAAW, 10 JEMOHCTPYIOTh OCHOBHI THIIH
NepeKIafabKuX TPYAHOIIIB. 3aCTOCOBAHO OMUCOBHM METOJ I XapaKTEePUCTUKU
TEPMIHOJIOTIYHUX  OJMHUIlb, KOMIIOHEHTHUM aHalli3 IS BCTAaHOBJEHHS iX
CEMAHTUYHOI  CTPYKTYpPH, TMOPIBHSJIBHO-31CTABHUN  METOJ  JJIi  BHUSBIICHHS
BIJIMIHHOCTEH MIXK aHTICHKOIO0 Ta YKpPailHCHKOIO dbopmamu Ta
MepeKIaIallbKO-TIHTBICTUYHUI aHaIi3 JJisg OIlIHIOBaHHS CIOCOOIB BiATBOPECHHS
IOpUIUYHOTO 3MICTy. Takuil MiaXia BIAMOBIIAE MPUHIUIY PO3TISLY IOPUIUYHOTO
TEpMiHAa HE SIK 130JbOBAHOI JIEKCEMH, a SIK €JEMEHTa CHEellali30BaHOi CUCTEMU
HOHATH [3, ¢. 415-424].

PesyabTaTi Ta od6rosopenns. / Results and discussion. IIposenenuii anami3
3aCBIUMB, 110 OJHIEI0 3 KJIIOYOBUX MPOOJIeM € TMepeJaBaHHS MOJAIbHOCTL. Y
dopmyni “All Members shall fulfil in good faith the obligations assumed by them in
accordance with the present Charter” mopmanbne niecioBo shall B ykpaiHcbkomy
TEKCTI  TIepelaeTbCcs  KOHCTPYKIIEI  “NOBHHHI  JOOPOCOBICHO  BHUKOHYBATH
3000B's13aHHs”. Take pilleHHs 30epirae IMINEepaTUBHUIN XapakTep HOpMU. 3amMiHa Ha
“MOXYTH”, “MalTh’ Yy HEHOPMAaTUBHOMY 3HA4€HHI a00 HAJIMIPHO OIHCOBY
KOHCTPYKLIIO Morja O mociaaOuTé CTYHiHb IOPUAUYHOI 000B's13koBOCTI. OTXKe,
MepeKiajl MOJAIbHOTO KOMIIOHEHTAa Ma€ OIIHIOBAaTHCA 3 MO3ullli Woro (yHKIi B
HOpMi, a HE JHIIe CJIOBHUKOBOI BIAMOBIAHOCTI. JIOCTIIKEHHS aHTJIOMOBHOTO
muckypcy OOH Takox MiAKPECIIOTh 3HAYYMIICTh MOAAIBHHUX 1 (OPMYIHHUX
3aCc001B JIJIs1 KOHCTPYIOBaHHS 3000B's13a)IbHOTO 3MicTy [4, ¢. 70-81].

[HITY Tpyny CTaHOBIATH TEPMIHU, JJIS SIKAX TpsIME KaJdbKyBaHHS 3arajioM €

NPUNHSATHUM, ajlé HE YCyBa€ KOHIICNTYAJIbHOI CKIQJHOCTI. AHIIiNChKE SOVereign
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equality BimTBOprO€ThCS SIK  “‘CyBepeHHa piBHiCTH”. dopManbHa CTPYKTypa
30epiraeThbCsi, MPOTE IOPUANYHUN 3MICT MOHATTSA OXOILUIIOE HE MOOYTOBE PO3YMIHHS
PIBHOCTI, @ pIBHUI MIKHApOHO-TIPABOBHM CTaTyC JAepkaB-uieHiB. [logiOHMM ynHOM
collective measures nepeknanaerbes K “KOJCKTHBHI 3axonu’”, a international peace
and security — sk “MbKHapomaHHMii MUp 1 Oe3meka”. Y IMHMX BHIAAKaX CTaliCTh
BIJIMOBIAHUKA € BaXJIUBIIIOK 3a CTHIICTUYHY BapiaTUBHICTh, OCKIJIBKH 3aMiHa
KOMITOHEHTa B PI3HMX YaCTUHAX JOKYMEHTa MOXE CTBOPIOBATH BPAXKCHHS 3MIHU
MOHATTA. BaplaTUBHICTh HOPUAMYHUX TEPMiHIB Yy 0araTOMOBHMX KOHTEKCTaX
noTpedye OCOONMHMBOI yBarm came dYepe3 pHU3UK TOPYIICHHS KOHIENTYyaIbHOT
y3roJuKeHOCTI [5, ¢. 90-123].

OxpeMy npo0GiieMy CTaHOBIISATH (POpMyIH, FopuauYHA QYHKIIIS SIKUX IIUPIIa 3a
CyMy CJOBHUKOBUX 3HaueHb KOMMOHEHTIB. KoHctpykiisi without prejudice to the
provisions of Article 51 mepenaeThes K “He IKOASYU MONOKEHHAM cTaTTi 517, i
nepekiaa Mae 30epiraTd  (QYHKIIIO 3aCTEpEKEHHS: HOBAa HOpMa HE IIOBHUHHA
CKacOoByBaTH a00 OOMEXKYBaTH Jil0 TOJOXKEHb, Ha SIKI 31MCHIOETHCS TMOCHUJIAHHS.
Tomy npu po6oTi 3 Takumu QopMmysiaMu OyKBajibHa OJIM3BKICTH € JIMIIE OJHHUM 13
KpUTEPIiB; HEOOX1JTHO BPaxOBYBaTH YCTAJICHICTh KOHCTPYKIIi1 B
MDKHApOIHO-TIPABOBOMY AMCKYPCI Ta ii iHTepIpeTaIliiHuil e(eKT.

Hassu opranie OOH AeMOHCTPYIOTH IHIIWIM THI €KBIBaJCHTHOCTI. Security
Council — “Pama besnexu”, Secretary-General — “TenepanpHuii cekperap”,
Trusteeship Council — “Pama omiku” (yHKI[IOHYIOTh SIK IHCTHUTYI[IHO 3aKpiIlIeHi
BiAnoBigHUKKU. [lepeknananbka cBoOOJa TyT MiHIMAdbHA: HAaBITh JIEGKCUYHO
MOXJIMBUM CHUHOHIM € HeOaXaHWM, SIKIIO BiH Mopylrye OQiliiiHy HOMIHAIIIO.
AHaJIOTIYHMIA MPUHIMUI Oi€ Ui 0araTOKOMIIOHEHTHHX TepmiHiB Settlement of
disputes by peaceful means — “BupimieHHst criopiB MUpHUME 3acobamu” Ta use Of
force — “sacrocysanns cunm”. IXHs cTpykTypa 3a6e3nedye KOMIMAKTHE MO3HAYEHHS
CKJIQHUX TPABOBHUX KOHIIEMNTIB, TOMY IE€pEKJIa] Ma€ BIATBOPIOBATH HE JIMIIEC
JI€HOTATUBHE 3HAYEHHS, a i1 yCTaleHUI cTaTyc TepMiHa.

[TopiBHSHHS TPUKIAIIB JO3BOJISE BUOKPEMHUTH KIJTbKa MPOBITHUX CTpATETiil:

BUKOPUCTAHHA  YCTaJ€HOrO0  €KBIBJICHTA,  KaJbKyBaHHS,  KOHTEKCTyaJlbHY
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KOHKPETH3aIlil0, CEeMaHTU4YHy 3aMiHy Ta OIMCOBE BIATBOPEHHS Yy BHUMaJAKax
BIJICYTHOCTI TIOBHOI MI»)KMOBHOI BiJIITOBITHOCTI. BuOip cTparterii 3aJeKUTh Bif THITY
omuHMIN. [l Ha3B  opraHiB Ta  0a30BUX TMOHSTh  MPIOPUTETHOIO €
CTaHJAPTU30BAHICTh; TSI MONATBHUX KOHCTPYKIIH — 30€pekeHHs HOPMATHBHOI
cwid; 1t GOpMYJIBHUX BUpa3iB — BIATBOPEHHS iX ropuanydHoi ¢yHKiii. CaMe Tomy
nepexiaa IPUAUNYHOT TEPMIHOJIOTIT JOLUUIBHO PO3IIIAIATH K POOOTY 3 CHUCTEMOIO
MOHSATH, a HE SIK MEXaHIYHY 3aMiHy CIiB. ¥Y (axoBiil JiTepaTypi HaroJaONIy€e€ThCs, 0
IOpUJIMYHUN TIepeKIIa MOCTIMHO OanaHCye MK MIKCHCTEMHOIO HEBIJIIMOBIIHICTIO Ta
noTpedoro0 baraToMOBHOT rapMoHi3ariii [2, ¢. 175-183].

BucnoBku. / Conclusions. HOpuauuna Ttepminonoris Craryry OOH
XapaKTEpU3y€e€TbCs BUCOKUM CTYNEHEM CTaHAapTU30BAHOCTI, 3HAYHOIO YaCTKOIO
0araTOKOMIIOHEHTHUX HOMIHALIN 1 cTamuX GOpMyJI, a TAKOX TICHUM 3B'SI3KOM MOBHOI
dbopmu 3 HOpMaTHBHOIO (yHKIIE€0. HalicyTTeBil TpyIHOII aHTJIO-YKPaiHCHKOTO
MepeKiaay BUHUKAIOTH TiJ Yac BIATBOPEHHS MOJAJIBHOCTI, KOHIIENTYaJIbHO
HAaBAHTA)KEHUX TEPMIHIB, IOPUIUYHUX 3aCTEPEKEHB 1 OJIMHUL, 1[0 HE JOMYCKAalOTh
BUIBHOI ~ CHMHOHIMIYHOI  3aMiHU. AJICKBaTHICTb IIepeKiIaly 3a0e3nedyeThes
MOEAHAHHAM  TEPMIHOJIOTIYHOT  TOYHOCTI, KOHTEKCTyaJIbHOTO  aHalizy Ta
MTOCJTIJOBHOCTI Y BUKOPUCTAHHI BiJIIMTOBIIHUKIB. Pe3ybTaTl MiATBEPKYIOTh, IO JJIS
MDKHApPOJIHO-TIPABOBOTO  JIOKYMEHTa  KPUTUYHO  BAXKIWUBUM €  CHCTEMHHM
TEPMIHOJIOTIYHUM MEHEPKMEHT: OJIHAKOBI TOHSATTS MarOTh BiATBOPIOBATHUCS
OJIHAKOBO B MEXaX yChOT'0 TEKCTY, a TIEPEeKIaaalbKi pillleHHs] TOBUHHI BpaXxOBYBaTU

IOPUIMYHUN €()EeKT MOBHOT OJTMHUIII.
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Introduction. Modern society is characterized by rapid and continuous
change. Information technologies are transforming not only the way people work and
communicate, but also the way they think, make decisions, and evaluate
organizations.

At the same time, we are entering a period when a new generation of young
professionals is actively entering the labour market. This generation has different
expectations regarding employment, management, work-life balance, corporate
culture, career development, and communication with employers.

As a result, companies can no longer simply define what they expect from their
employees. They also have to understand what employees expect from them.

This creates an important connection between Human Resource Management
and corporate reputation. In that sense, employees should not be viewed only as a
company's workforce. They are also carriers, representatives and co-creators of the
company's reputation.

Aim. The primary aim of this research is to examine the relationship between
Human Resource Management and corporate reputation, with particular attention to
the role of employees as representatives, carriers, and co-creators of an organization's

reputation. Particular attention is given to the growing importance of digital
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communication and social media, where employees can actively influence employer
brand and corporate reputation through their personal experiences and public
communication,

Materials and Methods. The research focuses on contemporary approaches to
Human Resource Management, employer branding, employee experience,
organizational culture, employee advocacy, and corporate reputation. The literature
review focuses on the relationship between employee experience and organizational
reputation, with particular attention to recruitment and selection, employee
adaptation, professional and social development, employee engagement,
organizational culture, and internal communication. The study also considers the
growing influence of digital media, where employees can act as informal brand
ambassadors by sharing their workplace experiences and opinions with external
audiences.

Results and Discussion. In modern and developing economies, employees are
one of the most important factors determining organizational effectiveness. The
success of a company depends not only on its technologies, financial resources or
business strategy. It also depends on the people who implement this strategy. If an
employee is professional, polite and helpful, the customer is likely to associate these
qualities with the company. However, if an employee behaves aggressively or
unprofessionally, the negative impression can also be transferred to the organization
[1]. Therefore, employees become one of the most visible representations of the
company.

Traditionally, corporate reputation was often associated with advertising,
public relations, marketing campaigns and the behaviour of top management. Today,
this approach is no longer sufficient. Employees also contribute to the way an
organization is perceived by society.

This means that employees can become informal brand ambassadors.
Importantly, they do not necessarily promote the company intentionally. An
employee who simply says, “I really enjoy working here,” or shares a positive

experience online is already contributing to the employer's reputation.
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This is where Human Resource Management becomes particularly important.
HR departments are responsible not only for recruitment and administrative
processes. They also influence the quality of the workforce and the internal
environment of the organization.

The first important stage is recruitment and selection. Companies need to select
employees not only according to their professional knowledge and technical skills but
also according to their soft skills [2].

Recruitment, however, is only the beginning. Another important HR function is
employee onboarding and adaptation. We should distinguish between professional
adaptation and social adaptation. When employees feel that they belong to the
organization, they are more likely to cooperate effectively, communicate openly and
become productive more quickly.

Another important HR function is training and development. Companies that
think about their long-term stability should invest in the development of their
employees. Training can involve professional knowledge, but it can also develop
social and interpersonal skills [3].

There is another important aspect: corporate rules alone cannot guarantee
appropriate behaviour. A company may have hundreds of pages of internal policies,
codes of conduct and ethical standards. But rules can always be interpreted
differently. Their real implementation depends on the people who work in the
organization. This is why corporate culture is so important.

HR also contributes to team cohesion and morale. Social activities, informal
communication, recognition, celebrations and team-building activities may seem
relatively unimportant compared with recruitment or training. A positive
psychological climate can improve communication and reduce interpersonal
conflicts. When employees feel respected and supported, their job satisfaction and
engagement are likely to increase [4; 5].

The development of social media has made the relationship between HR and
reputation even more important. Previously, an unhappy employee could tell a few

people about a negative experience. Today, one post can potentially reach thousands
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of people. For this reason, some organizations use confidentiality agreements and
provide employees with guidelines regarding digital communication.

Finally, corporate reputation can be viewed as a reflection of the people who
work within the organization. The level of professionalism, education, culture,
communication and emotional intelligence demonstrated by employees can influence
how outsiders perceive the organization.

This is why HRM and reputation management should not operate as
completely separate functions.

Conclusions. To conclude, modern companies should recognize that their
employees are not simply a resource that produces economic results.

Employees are also representatives of the organization and active participants
In creating its reputation.

The process begins with recruitment and selection, continues through
onboarding, training, employee development, team building and organizational
culture, and eventually extends into the external information environment.

For this reason, companies that want to maintain a strong and sustainable
reputation should invest not only in marketing and public relations, but also in their
employees.
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Abstract: The article examines the role of artificial intelligence in the
innovative development of the agrarian sector, with particular attention to the
conditions under which Al can move from isolated technological experimentation to
a practical instrument of productivity, sustainability and value-chain modernization.
The study argues that artificial intelligence should not be interpreted only as a
technical tool for automation. In agriculture, Al performs a broader developmental
function: it converts heterogeneous data from fields, climate, soil, livestock, markets
and logistics into decision support for farmers, processors, advisory services and
policy institutions. Using official statistical and policy information on Azerbaijan,
together with international evidence from the World Bank, FAO, ITU and OECD, the
article develops a conceptual model of Al-enabled agrarian innovation. The analysis
shows that Al has significant potential in yield forecasting, pest and disease
detection, precision irrigation, livestock monitoring, market forecasting, quality
control and traceability. However, the realization of this potential depends on data
infrastructure, rural connectivity, digital skills, institutional trust, investment
incentives and the integration of Al into agrarian value chains. The article proposes a
staged roadmap for Azerbaijan: creation of an agricultural data and connectivity base,
implementation of pilot Al solutions in priority subsectors, scaling through agrarian

clusters and agro-processing chains, and transition toward an integrated Al-based

152


https://orcid.org/0009-0003-2681-3464

agrarian innovation ecosystem. The study contributes to the literature by linking
artificial intelligence not only with technological modernization but also with
structural transformation, inclusive farmer support and evidence-based agricultural
governance.

Keywords: Artificial intelligence, agrarian innovation, digital agriculture,
precision farming, Azerbaijan, productivity, agro-processing, value chains, decision

support.

Introduction.

Agriculture is entering a stage in which productivity growth increasingly
depends on the capacity to transform data into timely and reliable decisions.
Traditional factors of production, such as land, labour and capital, remain important,
but they are no longer sufficient to explain the competitiveness of agrarian systems.
In contemporary agriculture, information about soil moisture, weather variability,
crop health, animal productivity, input prices and market demand becomes an
economic resource. Artificial intelligence creates the possibility of processing this
resource at a scale and speed that conventional farm management cannot achieve.

The relevance of this issue is particularly strong for countries seeking to
modernize agriculture while simultaneously addressing food security, climate risks,
rural employment and non-oil economic diversification. Azerbaijan is a relevant case
because agriculture, forestry and fishing accounted for 5.7 percent of gross domestic
product in 2024, while the non-oil and gas sector grew by 6.2 percent. This means
that agrarian modernization cannot be assessed only as a sectoral issue; it is also a
component of broader structural transformation, regional development and
expor-capacity building.

Artificial intelligence can support the innovative development of the agrarian
sector through several mechanisms. First, it can improve production efficiency by
enabling yield prediction, crop monitoring, precision irrigation and early disease
detection. Second, it can reduce resource losses by optimizing the use of water,

fertilizers, pesticides and energy. Third, it can improve market coordination through
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price forecasting, traceability systems and logistics optimization. Fourth, it can
strengthen public governance by allowing more targeted subsidies, risk assessment,
climate monitoring and evidence-based policy design.

Nevertheless, the introduction of Al into agriculture should not be
romanticized. There is a difference between technological availability and real
adoption at farm level. Many farms face limited access to reliable data, weak rural
connectivity, shortage of digital skills, high cost of equipment and uncertainty about
data ownership. Therefore, the core research problem of this article is not whether Al
Is technologically useful in agriculture, but how Al can become an inclusive and
institutionally embedded driver of agrarian innovation.

The aim of the article is to analyse the role of artificial intelligence in the
innovative development of the agrarian sector and to formulate a policy-oriented
framework for Azerbaijan. The article uses conceptual analysis, official statistical
information, comparative international evidence and a structured set of tables and
figures. The specific tasks are to identify the main Al use cases in agriculture,
evaluate their innovation effects, analyse the barriers to adoption, propose a maturity
model for Azerbaijan and formulate strategic recommendations for policy and
business practice.

1. Literature review and theoretical framework

The literature on agrarian innovation increasingly emphasizes that the future of
agriculture is shaped by the interaction between technology, institutions and human
capital. Gurbanov and co-authors analyse digital technologies, innovation and
strategic decision-making in several economic contexts, including export capacity,
agrarian SMEs, investment and agricultural specialization. These studies are
important because they frame digital transformation not as an isolated technical
process but as a mechanism that changes market access, decision quality and
competitiveness [1-8].

Artificial intelligence extends this logic by adding predictive and prescriptive
capabilities to agrarian management. The FAO and ITU publication on artificial

intelligence for agriculture argues that improvements in data capture, machine
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learning and processing tools create new possibilities for decision support,
supervision, monitoring, pesticide-related safety measures and automation [18]. The
World Bank similarly highlights Al applications across crops, livestock, farm
advisory services, market logistics, traceability, alternative credit scoring and
climate-indexed insurance [17]. These sources show that Al is not limited to robots or
drones; it is a data-driven decision infrastructure that can operate across the entire
agrifood value chain.

OECD work on innovation and digitalization in agriculture stresses that digital
technologies can contribute to productivity, sustainability, resilience and market
access when they are supported by effective governance and an enabling policy
environment [19; 20]. This point is theoretically important. Al-driven innovation is
not simply a matter of purchasing software or installing sensors. It requires a coherent
system of data standards, advisory services, digital skills, investment incentives and
public-private cooperation.

From the perspective of innovation theory, Al affects agriculture through
process innovation, product innovation, organizational innovation and marketing
innovation. Process innovation appears in precision irrigation, crop monitoring and
input optimization. Product innovation appears in quality grading, food safety
analytics and value-added processing. Organizational innovation emerges through
data-based advisory services, farmer platforms and digital cooperatives. Marketing
innovation appears in market forecasting, traceability and export-oriented quality
certification.

The theoretical framework of this article is based on the Al-to-innovation
conversion chain. Data are collected from fields, climate systems, equipment,
livestock, markets and administrative platforms; Al models process these data; the
results are transformed into decisions; decisions change production and management
practices; and improved practices generate productivity, sustainability and market
effects.

The chain is effective only when technical systems are connected with

institutions and users.
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Table 1.

Main Al application areas in the agrarian value chain

Value-chain stage

Al application

Expected innovation
effect

Main institutional
requirement

Input and planning

Soil analysis, weather
prediction, input
planning

More accurate
production planning
and lower input waste

Reliable agro-data,
local weather data and
advisory capacity

Crop production

Yield prediction, pest
detection, disease
monitoring

Earlier interventions
and higher
productivity

Remote sensing,
farmer training and
validated models

Irrigation and water
use

Smart irrigation and
water-stress
forecasting

Efficient water use and
climate resilience

Rural sensors,
irrigation infrastructure
and data sharing

Animal-health Lower mortality, better | Farm-level digital
Livestock monitoring and feed productivity and recording and
optimization traceability veterinary integration

Processing and quality

Al-based sorting,
grading and quality
control

Higher value added
and stronger export
readiness

Investment in agro-
processing and
standards

Markets and logistics

Price forecasting,
demand prediction,
traceability

Improved market
access and reduced
spoilage

Platform governance
and transparent value-
chain coordination

Table 1 demonstrates that Al has a systemic rather than narrow technological

function in agriculture. The highest value appears when Al connects primary

production with processing, logistics and market governance. This is especially

important for agrarian economies where raw production is not sufficiently converted

into processed, standardized and exportable goods. Therefore, Al should be placed

not only at farm level but also at the level of value-chain coordination.

Agricultural
data sources

Al models
and analytics

Operational
decisions

Innovation in
production and
management

Productivity,
> sustainability
and market value

Al creates value only when data, skills, infrastructure and institutional governance are connected.

Figure 1. Al-to-innovation conversion model in the agrarian sector
Source: Author’s conceptualization based on FAO-1TU, OECD and World

Bank approaches to digital agriculture [17-20].

Figure 1 shows that Al-driven innovation is a conversion process. Data do not
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automatically create productivity, and algorithms do not automatically generate
development. The decisive stage is the transformation of Al outputs into operational
decisions by farmers, managers, processors and public institutions. This is why digital
skills, advisory services and institutional trust are as important as sensors and algorithms.

2. Empirical and policy context: azerbaijan

The agrarian sector of Azerbaijan combines several features that make
Al-based innovation relevant. The sector has strategic importance for rural
employment, food security, agro-processing, regional development and non-oil
diversification. According to the State Statistical Committee, in 2024 agriculture,
forestry and fishing generated 5.7 percent of GDP. The same official release shows
that non-oil and gas value added increased by 6.2 percent, indicating that structural
modernization outside the hydrocarbon sector remains a central development priority
[21].

The Ministry of Agriculture lists the State Program for the Development of
Agricultural, Fisheries and Aquaculture Product Production and Processing Sectors in
the Republic of Azerbaijan for 2026-2030 among official policy documents. The
existence of such a programme is important because Al adoption requires long-term
coordination between production, processing, infrastructure, research and state
support [22].

Azerbaijan also has institutional elements that can support digital agriculture:
electronic public services, agrarian information systems, agricultural research
Institutions, digital payment infrastructure and growing attention to smart villages and
regional recovery. However, these elements must be converted into a more integrated
innovation ecosystem. Al requires not only separate digital services but also
interoperable data flows between farmers, advisory services, research institutes,
processors, banks, insurers and public agencies.

International experience suggests that the most successful digital agriculture
systems are those that reduce practical decision costs for farmers. For small and
medium agricultural producers, the main question is not whether Al is advanced, but

whether it gives understandable, timely and economically useful recommendations.
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Therefore, Azerbaijan’s Al-agriculture agenda should prioritize practical applications
such as irrigation scheduling, pest alerts, crop-yield forecasting, livestock health

monitoring and price-risk analysis.

Table 2.
Azerbaijan’s agrarian modernization context and Al relevance
Contextual element Documented basis Al-related implication
Agriculture, forestry and fishing Al can increase the productivity
Macroeconomic role accounted for 5.7% of GDP in effect of a strategically relevant
2024 [18]. non-oil sector.

Agrarian Al can support
diversification through
productivity and processing links.

Non-oil and gas value added grew

Non-oil development by 6.2% in 2024 [18].

Agricultural production and
processing programme for 2026-
2030 is listed by the Ministry of
Agriculture [19].

Al adoption can be embedded in
medium-term policy
programming.

State policy framework

The State Statistical Committee Official data systems can become
Statistical basis maintains detailed agriculture data | the foundation for Al-ready
categories [20]. agrarian analytics.

Azerbaijan can adopt Al
selectively in high-impact use
cases rather than imitate expensive
models.

Al applications cover farm
Global technology trend management, markets, finance and
risk mitigation [14].

Table 2 indicates that Al is not an external fashionable addition to agrarian
policy. It is directly related to Azerbaijan’s structural development priorities. Since
agriculture has both economic and regional significance, even moderate
improvements in decision quality can create cumulative effects through productivity,
resource efficiency, processing and employment. At the same time, the table suggests
that Al adoption should be linked to official statistics and policy programming rather
than left to fragmented pilot projects.

3. Methodology

The article applies a conceptual-analytical methodology combining literature
review, documentary analysis, indicator interpretation and model building. The
literature review is based on works concerning Al, innovation, digital networks,
agrarian SMEs, digital agriculture and agricultural productivity. The documentary
analysis uses official information from the State Statistical Committee of Azerbaijan,
the Ministry of Agriculture, the FAO, ITU, OECD and World Bank.
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The study does not claim to estimate the direct econometric effect of Al
adoption on agricultural productivity in Azerbaijan because detailed farm-level Al
adoption data are not publicly available. Instead, it develops a structured analytical
framework that identifies channels, readiness conditions, constraints and policy
directions. This approach is appropriate at the current stage because Al adoption in
agriculture remains an emerging institutional process rather than a fully measurable
national system.

To make the analysis operational, the article uses an author-constructed scoring
approach in several figures. These scores do not represent official statistical
indicators; they are analytical evaluations based on the reviewed literature,
Azerbaijan’s policy context and the practical requirements of Al adoption. The
purpose is to visualize relative priorities and constraints, not to present them as
measured administrative data.

The methodological logic follows four steps: first, the main Al use cases in
agriculture are identified; second, their innovation effects are connected with agrarian
value-chain stages; third, Azerbaijan’s readiness and adoption barriers are
interpreted; fourth, a staged policy roadmap and KPI framework are proposed. This

structure allows the article to move from theory to practical policy implications.

Table 3.
Methodological structure of the research
Analytical stage Research guestion Method used Output
How does Al create . . Conceptual framework
. . . L Review of academic and .
Literature synthesis innovation in N of Al-enabled agrarian
. institutional sources . .
agriculture? innovation
. Why is the topic relevant | Official statistics and Agrarian modernization
Context analysis . . .
for Azerbaijan? policy document review | context
Use-case mappin Where can Al create Value-chain Al application matrix
PpINg practical value? classification PP
Author-constructed Readiness profile and
Readiness and barriers What limits adoption? scoring and diagnostic barri P
) ; arrier map
interpretation
. . How can Al be scaled Roadmap and KPI Strategic
Policy design . - .
responsibly? modelling recommendations

Table 3 clarifies that the article is not a purely descriptive overview. Its
methodological contribution is the construction of a policy-oriented model that links

Al technologies with real agrarian development tasks. This is important because
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many discussions of Al remain abstract. A credible agrarian Al strategy must specify
where data come from, who uses the analytical output, which institutional actor is
responsible and how effectiveness will be measured.

4. Al use cases and innovation effects in agriculture

Al applications in agriculture can be grouped into three levels: field-level
decision support, value-chain coordination and public governance. Field-level
applications include crop-yield prediction, pest and disease detection, soil monitoring,
smart irrigation and livestock-health analytics. Value-chain applications include post-
harvest quality control, demand forecasting, logistics optimization, traceability and
price-risk analysis. Public-governance applications include climate-risk mapping,
subsidy targeting, early-warning systems and monitoring of land-use changes.

Yield prediction is one of the most widely discussed Al applications. By
combining historical yield data, weather information, satellite imagery and soil
indicators, machine-learning models can help farmers and policymakers anticipate
production outcomes. In Azerbaijan, such tools would be particularly relevant for
cereals, vegetables, orchards, cotton, vineyards and other regionally specialized
subsectors. However, yield prediction becomes useful only when it is connected with
actionable decisions: irrigation timing, input planning, storage capacity, processing
schedules and market contracts.

Pest and disease detection can reduce losses and lower excessive pesticide use.
Image recognition, drone imagery and sensor-based monitoring can detect crop stress
earlier than visual inspection alone. The importance of this function is not only
economic but also environmental. More precise interventions can reduce chemical
overuse and support safer food production.

Smart irrigation is especially relevant under climate variability and water
scarcity. Al can combine weather forecasts, soil moisture data, crop growth stages
and irrigation infrastructure information to recommend when and how much water
should be applied. In an agrarian system where irrigation efficiency affects both
productivity and sustainability, this use case may produce high social returns.

Market and logistics applications should not be underestimated. Many agrarian

160



problems arise not only from production inefficiency but also from weak
coordination between producers, processors, traders and exporters. Al-enabled price
forecasting, demand analysis and traceability can help reduce information asymmetry
and improve bargaining capacity, especially if integrated with cooperatives, agrarian

clusters and digital platforms.

Strategic relevance score (0-100)
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20 A

Yield
prediction disease alerts

Pest and

Smart
irrigation

Livestock

monitoring forecasting

Market price  Traceability
and logistics

Figure 2. Strategic relevance of selected Al use cases in agrarian innovation

Source:

Author’s analytical scoring based on literature review and

Azerbaijan’s agrarian modernization priorities.

Figure 2 suggests that the most relevant Al applications for Azerbaijan are

yield prediction, pest and disease alerts, and smart irrigation. These areas are closely
connected with productivity, climate resilience and resource efficiency. Market
forecasting and traceability also have strong potential, particularly for export-oriented
and processing-linked agriculture. The figure should be interpreted as a priority map,

not as an official measurement.

Table 4.

Innovation effects of artificial intelligence in agriculture

Al function

Type of innovation

Potential economic effect

Potential sustainability effect

Yield forecasting

Process and managerial
innovation

Better planning of inputs,
labour and storage

Reduced losses and improved
climate adaptation

Disease recognition

Process innovation

Lower yield loss and lower
treatment costs

More targeted pesticide use

Smart irrigation

Resource-efficiency
innovation

Reduced water and energy
costs

Water conservation and
drought resilience

Livestock monitoring

Production and quality
innovation

Higher productivity and
lower mortality

Improved animal welfare and
biosecurity

Quality grading

Product innovation

Higher value added and
stronger processing quality

Less waste in sorting and post-
harvest operations

Traceability

Marketing and institutional
innovation

Better access to premium
and export markets

Improved food safety and
accountability
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Table 4 shows that Al creates multidimensional innovation effects. The
economic effects are not limited to yield increases. They also include cost reduction,
quality improvement, lower risk, better market access and value-added processing.
The sustainability effects are equally important because Al can reduce waste,
improve water efficiency and support environmentally safer production practices.

5. Readiness conditions and adoption barriers

Al adoption in agriculture depends on readiness conditions that go beyond the
presence of technology. The first condition is data availability. Without reliable data
on soil, weather, crop performance, livestock, prices and farm practices, Al models
remain generic and weakly adapted to local conditions. The second condition is rural
digital infrastructure. Connectivity, electricity, mobile coverage and affordable
devices determine whether farmers can actually use Al-based tools.

The third condition is human capital. Farmers, agronomists, extension agents,
processors and public officials must understand the logic and limitations of Al
recommendations. Al should not replace agronomic expertise; rather, it should
strengthen human decision-making. The fourth condition is governance. Data
ownership, privacy, algorithmic transparency and responsibility for incorrect
recommendations should be clarified before Al is scaled in sensitive areas such as
credit scoring, insurance and disease-control advice.

International institutions emphasize similar barriers. FAO research on
automation and digitalization for precision agriculture identifies cost, lack of
knowledge and skills, absence of enabling environments and infrastructure as barriers
to adoption [16]. The World Bank stresses that Al in agrifood systems requires
investments in infrastructure, governance, skills, inclusion and ethics [17]. These
lessons are directly relevant for Azerbaijan because the agrarian sector includes many
small and medium producers with different levels of digital readiness.

A realistic Al strategy must therefore distinguish between high-tech
demonstration and scalable agricultural innovation. Expensive drone-based or
sensor-heavy solutions may be appropriate for large farms, agroparks, vineyards,

orchards and high-value crops. For small farms, simpler solutions such as mobile
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advisories, satellite-based alerts, digital extension services and cooperative-level Al

platforms may be more cost-effective.

Human Rural digital
skills

Data

Al governgnce aviailability

Advisory avestment
services capacity

Figure 3. Al readiness profile for agrarian innovation in Azerbaijan

Source: Author’s analytical assessment based on public policy context and
international Al-agriculture adoption criteria.

Figure 3 visualizes readiness as a balanced system. Azerbaijan has meaningful
potential in investment capacity and advisory-system development, while the weaker
dimensions are Al governance, human skills and rural digital infrastructure. The
policy implication is that Al adoption should not begin with algorithms alone. It
should begin with data governance, capacity building, pilot farms and institutional

coordination.

Fragmented
small farms

Data ownership
uncertainty

Low digital
skills

Limited rural
connectivity

Weak farm-level
data culture

High cost of
solutions

0 20 40 60 80 100
Constraint intensity score (0-100)

Figure 4. Main barriers to Al adoption in the agrarian sector
Source: Author’s synthesis based on FAO, World Bank and OECD evidence on
digital agriculture adoption barriers.
Figure 4 shows that cost, weak data culture and rural connectivity are among
the strongest barriers. However, the more important message is that these barriers are

interdependent. High cost is more problematic when farmers are uncertain about the
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return on technology. Low skills are more damaging when advisory services are
weak. Data ownership concerns become more serious when institutional rules are

unclear. Therefore, solutions must be systemic rather than isolated.

Table 5.
Barriers and policy responses for Al-based agrarian innovation
Barrier How it limits Al adoption Recommended policy response
High cost of equipment and Small and medium farms may not | Co-financing, shared service
Ia%forms quip afford sensors, drones or centres, cluster-based technology
P subscription services access and leasing mechanisms
Farm records may be incomplete | Digital farm books, training and
Weak data culture or non-standardized standardized data templates

Rural broadband expansion and
connectivity-linked agricultural
programmes

Al advisory and monitoring tools

Limited rural connectivity cannot operate reliably

Digital extension services,
demonstration farms and
agronomist-supported Al tools

Farmers may distrust or

Low digital skills misunderstand Al outputs

Data ownership uncertainty Farme_rs may hesitate to share Clear rules on data rlgh'gs_, privacy
operational data and platform accountability
Individual farms may be too small | Cooperatives, agrarian clusters
Fragmented farm structure . .
for expensive technology and shared Al advisory platforms

Table 5 confirms that Al adoption is not a purely private decision. Public
policy, institutional design and collective-action mechanisms are required to make Al
affordable and useful for farms of different sizes. The table also indicates that
agrarian clusters can play a special role by distributing technology costs across
producers, processors and service providers.

6. Al, agrarian clusters and value-chain modernization

Al can create stronger effects when applied through agrarian clusters and
value-chain platforms. A single farmer may not have enough data, financial capacity
or technical expertise to benefit from advanced analytics. A cluster, however, can
aggregate data from multiple farms, connect producers with processors, link quality
control with market demand and create shared advisory services. This is particularly
important for Azerbaijan, where regional specialization in crops, livestock and
agro-processing can be connected with digital tools.

The cluster approach also changes the economics of Al adoption. Instead of

each farm purchasing separate software, sensors or consulting services, a cluster can
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operate shared data infrastructure and advisory platforms. This reduces unit costs and
increases the quality of models because Al systems improve when they receive more
consistent data. For example, an orchard cluster can collect information on soil,
weather, pests and yields across farms and use Al to recommend irrigation, treatment
and harvesting schedules.

Al can also strengthen agro-processing. Processors need reliable information
about the quantity, timing and quality of raw materials. Al-based yield prediction and
quality forecasting can reduce uncertainty in processing plans, storage management
and export contracting. In this sense, Al supports not only production but also vertical
coordination between agriculture and processing industries.

The importance of value-chain thinking is reinforced by the works of
Gurbanov and co-authors on export capacity, digital networks and agrarian SMEs
[1; 3; 8]. Their broader contribution is that market access depends on information,
coordination and decision quality. Al can strengthen these elements if it is designed

as part of a value-chain governance system rather than a separate technological

product.
Table 6.
Al-enabled agrarian cluster functions
Cluster function Al contribution Expected development effect
. . Forecasting production volumes Better planning and lower
Production coordination ; .
and crop risks across farms uncertainty for processors
Recommending fertilizer, Lower costs and improved

Input optimization pesticide and irrigation schedules | environmental performance

Quality management Predicting quality parameters and | Higher processing efficiency and

sorting needs export readiness
Market coordination Demar]d forecasting and price-risk | Improved b_argalnlng power and
analysis sales planning
. . Alternative credit scoring and Better access to finance for
Finance and insurance - . . )
climate-indexed risk models productive farmers
- Digital records from field to final | Higher trust, food safety and
Traceability . .
product compliance with market standards

Table 6 shows that Al is especially powerful when it works as a coordination
technology. In fragmented agricultural systems, information asymmetry is one of the
main reasons for low value added. Al-enabled clusters can reduce this asymmetry by

connecting production data with processing, finance and market decisions.
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7. Policy roadmap for azerbaijan

Azerbaijan’s Al-agriculture agenda should be developed gradually. The first
stage should focus on data and connectivity. This includes standardizing farm-level
data, improving rural digital infrastructure, strengthening agricultural statistics and
creating interoperable data-sharing rules. Without these foundations, Al models will
remain weakly localized and difficult to scale.

The second stage should focus on pilot Al solutions in priority subsectors.
These pilots should not be selected randomly. They should target crops and value
chains where productivity, export potential, water stress, disease risk or processing
links create strong economic justification. Possible areas include orchards, vineyards,
vegetables, grain production, cotton, livestock and greenhouse agriculture.

The third stage should scale Al through clusters, cooperatives, agroparks and
service centres. This approach is more realistic than expecting each individual farmer
to adopt advanced Al systems independently. Shared services can provide satellite
analysis, advisory messages, pest alerts, irrigation recommendations and market
information through mobile interfaces.

The fourth stage should integrate Al into a national agrarian innovation
ecosystem. At this stage, universities, research institutes, the Ministry of Agriculture,
private technology firms, banks, insurers, processors and farmers should cooperate
within a data-governance framework. The goal is to make Al a normal part of

agrarian decision-making, not an occasional demonstration project.

Stage | Stage Il Stage Il Stage IV
Data and — Pilot Al —> Scale through — Integrated
connectivity solutions clusters Al ecosystem

The recommended trajectory moves from isolated pilots toward data-driven agrarian value-chain governance.

Figure 5. Roadmap for Al-enabled innovative development of agriculture
Source: Author’s conceptual roadmap.
Figure 5 presents a staged approach because premature scaling can produce

technology failure and distrust. The recommended pathway begins with data and
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infrastructure, moves to pilots, then scales through clusters and finally builds an

integrated ecosystem. This logic reduces risk and allows evidence-based learning

from practical implementation.

Table 7.

Strategic roadmap for Al adoption in Azerbaijan’s agrarian sector

Stage

Main objective

Key actions

Expected result

|. Data and connectivity

Create Al-ready
foundations

Rural connectivity, digital
farm records, data
standards, official data
integration

Reliable data environment
for future Al tools

I1. Pilot solutions

Test practical Al value

Pilots in irrigation, pest
detection, yield prediction
and livestock monitoring

Evidence on costs, benefits
and adoption barriers

I11. Cluster-based scaling

Make Al affordable and
value-chain oriented

Shared advisory services,
agro-cluster platforms,

Lower technology costs
and better coordination

processor-farmer data links

Governance rules, research
partnerships, finance and
insurance integration

Build national Al-
agriculture ecosystem

Sustainable and responsible

IV. Institutional integration Al adoption

Traceability, quality
grading, certification
support and demand
forecasting

Higher value added and
stronger export potential

Connect Al with market
competitiveness

V. Export and quality
orientation

Table 7 emphasizes that the introduction of Al into agriculture should be
treated as a sequence of institutional reforms and practical learning steps. The final
objective is not technological display but measurable improvement in productivity,
quality, resilience and market value. The roadmap also shows that export potential
and agro-processing should be connected with Al from the beginning, not added at
the end.

8. KPI system and management implications

A policy agenda without measurable indicators remains declarative. For this
reason, the innovative development of agriculture through Al should be monitored
through a clear KPI system. These indicators should cover inputs, processes, outputs
and outcomes. Input indicators include the number of connected farms, digital
records, sensors, training sessions and pilot projects. Process indicators include the
frequency of Al recommendations, farmer response rates and advisory-service
performance. Output indicators include yield changes, input savings and reduced
losses. Outcome indicators include profitability, export quality, water efficiency and

climate resilience.

167




A KPI system should also distinguish between technology adoption and

development impact. A farm may use a digital platform, but if this platform does not

change production decisions or reduce risks, its development impact is weak.

Conversely, a simple mobile advisory system may create significant value if it gives

timely and trusted recommendations. Therefore, monitoring should focus on results

rather than only digital registration numbers.

Management implications are relevant for both public and private actors.

Public institutions should design data-governance rules, support digital extension,

invest in rural connectivity and create incentives for Al adoption in priority value

chains. Agribusiness firms should integrate Al into procurement, quality control and

logistics. Banks and insurers should use Al carefully for risk assessment, but with

transparent rules and safeguards against exclusion. Universities and research

institutions should develop localized models and train specialists capable of linking

Al with agronomy, economics and regional development.

Table 8.

KPI system for Al-based agrarian innovation

KPI group

Indicator example

Purpose of
measurement

Policy relevance

Data readiness

Share of pilot farms with
standardized digital
records

Measures whether Al can
use reliable input data

Foundation for model
accuracy

Connectivity

Share of target rural
areas with stable internet
access

Measures access to Al
advisory services

Infrastructure prioritization

Human capital

Number of farmers and
advisors trained in digital
agriculture

Measures adoption
capacity

Capacity-building planning

Production effect

Yield change in Al-
supported pilot farms

Measures productivity
impact

Evidence for scaling
decisions

Resource efficiency

Water, fertilizer or
pesticide savings per
hectare

Measures sustainability
contribution

Green-growth and climate
adaptation policy

Share of Al-supported

Measures

Export and agro-

Market effect output sold through commercialization and X
. o processing strategy
traceable value chains quality impact
. Shar-e of small anq Measures equitable Prevents concentration of
Inclusion medium farms using

shared Al services

access

benefits in large farms only

Table 8 proposes a balanced KPI system because Al policy should be evaluated
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from several angles. Productivity alone is not enough if environmental pressure
increases or small farmers are excluded. Similarly, inclusion alone is insufficient if
technologies do not improve yield, quality or resilience. A strong monitoring system
should therefore connect digital adoption with economic, social and environmental
results.

Conclusion

Artificial intelligence can become an important driver of innovative
development in the agrarian sector, but only if it is understood as a decision-support
and value-chain coordination system rather than as a stand-alone technological
novelty. The analysis shows that Al can contribute to yield prediction, pest and
disease detection, smart irrigation, livestock monitoring, market forecasting, quality
grading and traceability. These applications can improve productivity, reduce input
waste, strengthen climate resilience and increase value-added opportunities in
agro-processing and exports.

For Azerbaijan, the relevance of Al-based agrarian innovation is connected
with the broader development agenda. Agriculture has a meaningful role in GDP,
rural livelihoods and non-oil diversification, while the 2026-2030 agrarian
development programme creates an institutional context for more systematic
modernization. However, Al adoption will not become effective automatically. It
requires data infrastructure, rural connectivity, digital skills, investment mechanisms,
advisory services, data-governance rules and trust between farmers, platforms and
Institutions.

The article’s main conceptual contribution is the Al-to-innovation conversion
model. This model shows that the value of Al emerges through the chain linking data,
models, operational decisions, innovation and measurable development outcomes. If
any link in this chain is weak, Al may remain a pilot project with limited practical
value. Therefore, the recommended strategy for Azerbaijan is staged: first build data
and connectivity foundations, then implement targeted pilots, then scale Al through
clusters and value chains, and finally integrate Al into the national agrarian

Innovation ecosystem.
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The policy implication is clear: artificial intelligence should be connected with
agrarian clusters, agro-processing, export quality, water management, farmer
advisory systems and research institutions. Such an approach can help Azerbaijan
move from fragmented digital tools toward a more productive, sustainable and
knowledge-based agrarian sector. The success of Al in agriculture will depend not
only on algorithms, but on the quality of institutions that convert technological

potential into practical development results.
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ANALYSIS AND ASSESSMENT OF THE TEAM MANAGEMENT SYSTEM
AT KAPITAL BANK OJSC

Minars Baloglanova Olibala qiz1

Introductions.

Team management has become a central organisational capability in banking
because service quality, operational risk, technological change and customer trust are
produced through interdependent work rather than isolated individual effort. A
modern bank combines branch operations, digital product teams, credit analysis, risk,
compliance, cyber security, marketing and customer support. The quality of
coordination among these functions affects not only productivity but also the speed
and reliability of decisions. For Kapital Bank OJSC, which operates in a highly
digitalised and regulated environment, the design of team goals, roles,
communication and accountability is therefore strategically significant.

The topic should nevertheless be approached carefully. Public information can
reveal the Bank's strategic orientation, digital products, governance structure and
external positioning, but it cannot directly demonstrate employee engagement,
psychological safety, conflict quality or the effectiveness of individual team leaders.
Those variables require confidential personnel data, interviews or an internal survey.
Consequently, this article does not claim to conduct an internal audit. It offers an
evidence-informed diagnostic framework and evaluates the publicly observable
architecture of team management while clearly identifying the indicators that require
internal verification.

In the management literature, a team is not merely a group of employees
located in the same unit. It is a small number of people with complementary
competences, a common purpose, mutually dependent tasks and shared accountability
(Katzenbach & Smith, 1993). Tuckman's model shows that teams normally pass
through stages of formation, disagreement, norm creation and effective performance
(Tuckman, 1965). Hackman (2002) adds that effectiveness depends on a real team,

compelling direction, enabling structure, supportive context and competent coaching.
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These ideas provide the theoretical basis for assessing the team-management system
of a bank.

The supplied publications of Agil Gurbanov and co-authors broaden this
framework through research on strategic decisions, digital networks, innovation,
financing, cooperation, human-resource effectiveness and institutional support. Most
of these studies concern agriculture, SMEs or e-commerce rather than banking. They
are therefore used through analytical transfer: their management principles are
adapted to the banking context, but sector-specific findings are not presented as direct
empirical evidence about Kapital Bank.

Aim,

The aim of the study is to analyse and assess the current team-management
architecture at Kapital Bank OJSC at the level that can be supported by open
information, and to propose a measurable framework for its further improvement.
The study addresses four questions: which dimensions define effective teamwork in a
digital bank; which strengths and risks are visible from the Bank's organisational
context; how can team effectiveness be measured without reducing it to financial
output; and which interventions can connect leadership, competence, technology and
accountability?

Materials and methods.

The research uses a qualitative case-study design supported by documentary
analysis, conceptual synthesis and indicator-based assessment. Materials include
publicly available information on Kapital Bank's activities and governance, general
literature on teams and psychological safety, and twenty-one reference entries
supplied for Agil Gurbanov. Eighteen of the latter are selected for substantive
citation. The selection criterion is transferability to strategic alignment, coordination,
digital collaboration, human-capital development and performance control. The wider
synthesis covers barriers, cooperation, sustainability, personalisation, specialisation
and uncertainty (Babishov & Gurbanov, 2025; Gurbanov & Abdullayev, 2026;
Gurbanov & Sadigov, 2021, 2022; Imamguluyev et al., 2025; Qurbanov & Guliyev,
2025; Zakizade et al., 2026).
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The assessment applies a five-level maturity logic: fragmented, emerging,
standardised, integrated and adaptive. Because no internal employee dataset was
provided, the article does not assign a numerical maturity score to Kapital Bank.
Instead, it distinguishes three types of judgement: publicly observable organisational
conditions; reasoned implications derived from the banking operating model; and
propositions that must be tested internally. This distinction prevents a common
methodological error in company case studies — presenting general impressions as
measured evidence.

A balanced set of indicators is proposed. Result indicators include service
quality, error frequency, project delivery and risk events. Process indicators include
decision time, coordination failures and completion of retrospective actions. Human
indicators include psychological safety, workload balance, competence coverage and
voluntary turnover. Learning indicators include implemented improvement proposals
and the transfer of training into workplace behaviour. No single measure is sufficient:
a team can achieve short-term targets while accumulating burnout, control
weaknesses or knowledge concentration.

Gurbanov and Jalilov's indicator-based assessment of human-resource
management is particularly relevant because it supports moving from general
descriptions to a structured system of measurable variables (Gurbanov & Jalilov,
2026). Research on artificial intelligence and strategic decision-making further
indicates that data create value only when they are connected to managerial
judgement and operating processes (Gurbanov & Babishov, 2025a). In this study,
these propositions justify an assessment model that combines performance data with
employee and coordination indicators.

Results and discussion.

1.  Strategic and organisational context of teamwork

The banking operating model creates strong task interdependence. Kapital
Bank's official profile reports a countrywide presence with 116 branches, 13 digital
centres and 51 service centres, illustrating the scale of hybrid coordination required
(Kapital Bank OJSC, 2026). A digital product decision may involve business owners,
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developers, risk, legal, security, operations and customer-experience employees.
Team management must therefore combine wvertical accountability with
cross-functional coordination. Excessively vertical management slows decisions;
poorly governed autonomy creates inconsistent risk and service outcomes.

Gurbanov and Babishov (2025b) describe digital networks as integrated
mechanisms rather than separate technological channels. Transferred to banking, this
means that a digital platform, a branch and a contact centre should not be managed as
disconnected worlds. Customer journeys cross organisational boundaries, and team
goals should reflect the end-to-end journey. Gurbanov and Eyvazov's analysis of
evolving networks similarly supports the view that sustainable outcomes depend on
relationships among participants, not only on the efficiency of individual nodes
(Gurbanov & Eyvazov, 2025).

2.  Assessment dimensions of the team-management system

The first dimension is strategic alignment. Every permanent or project team
should be able to explain which strategic outcome it serves, who receives value from
its work and how success is measured. Activity counts — meetings held, tasks
completed or features released — are insufficient if they are disconnected from
service, risk or customer outcomes. Strategic alignment also requires priority
discipline. When all tasks are treated as urgent, teams experience overload and local
managers optimise for visibility rather than value.

The second dimension is role and decision clarity. Banking teams work under
formal control requirements, but formal job descriptions do not necessarily show who
recommends, who decides, who executes and who must be consulted in a cross-
functional process. A decision-rights matrix should therefore supplement job
descriptions. Gurbanov and Huseynzade (2023) show, in a different sector, that
functioning systems require a coherent architecture rather than isolated resources.
The transferable principle is applicable here: accountability must be designed across
the process, not assumed from departmental boundaries.

The third dimension is communication quality. Effective communication is

concise, documented and adapted to decision needs. More meetings do not
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automatically mean better coordination. Teams need short operational check-ins,
structured problem-solving sessions and periodic retrospectives with different
purposes. Psychological safety is essential: employees must be able to report an error,
guestion an assumption or signal capacity risk without fear of humiliation
(Edmondson, 1999). In a bank, silence can be more dangerous than constructive
disagreement because unreported weakness may become an operational or
compliance event.

The fourth dimension is digital collaboration. Gurbanov and Farajova (2026)
identify institutional barriers that can prevent digital prerequisites from becoming
effective market conversion. The organisational analogue is clear: collaboration
software cannot compensate for unclear ownership, duplicate approval stages or
inconsistent data. Digital tools should provide one visible workflow, a traceable
decision history and role-based access. The goal is not to maximise messages or
dashboard elements but to reduce information loss and decision latency.

The fifth dimension is competence and learning. Teams require a competence
map covering technical, regulatory, analytical and interpersonal capabilities. Training
participation is an input, not an outcome. Managers should assess whether new
knowledge is applied, whether errors decline and whether knowledge is distributed
rather than concentrated in one indispensable employee. Gurbanov and Ahmadli
(2026) link institutional support and digital transformation with competitiveness; at
team level this means that transformation must be backed by skills, time for learning
and managerial reinforcement.

The sixth dimension is balanced accountability. Performance must combine
results, process reliability, people sustainability and learning. Purely financial targets
can encourage short-termism, while purely behavioural assessments may ignore
delivery.

The team leader should be accountable for both what the team achieves and
how it achieves it. Gurbanov and Aliyeva (2026), in their study of management
strategies at a university, reinforce the transferable need to link strategic direction

with implementable management mechanisms.
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Table 1

Assessment framework for team management at Kapital Bank OJSC

Dimension Key diagnostic question Evidence required ASSS?[ZiLnSent
. Are team goals linked to Team scorecards; Internal
Strategic . . ) . e .
: customer, risk and strategic | OKRs; portfolio verification
alignment L .
outcomes? decisions required
Are decision rights and . Internal
. an RACI/decision e
Role clarity process ownership . verification
oy matrices; process maps .
explicit? required
Can employees raise risks L Internal
I ; Pulse survey; incident e
Communication | and resolve disagreement A ) verification
. reviews; interviews .
constructively? required

Digital Do tools provide a single | Workflow logs; cycle Partly observable
collaboration traceable workflow? time; rework data y
Are critical skills covered . . Internal
o Skills matrix; training- .
Competence and shared within the . verification
transfer evidence .
team? required
Are results balanced with Internal
- Balanced team e
Accountability | control, people and verification
S dashboard .
learning indicators? required

Source: developed by the author on the basis of the research framework.

3. Strengths, limitations and risk areas

A reasonable strength of Kapital Bank's context is the opportunity to organise
work around digital products and customer journeys. Digital banking generates
process data that can support team learning: service time, failure points,
abandonment, complaints and incident patterns can be traced more rapidly than in
paper-based operations. However, the existence of data is not the same as its effective
use. Gurbanov and Babishov (2025a) stress the movement from data to strategic
decisions; the corresponding team-management challenge is to turn dashboards into
decisions, experiments and corrective action.

The primary risk is silo behaviour. Functional units may meet their own
indicators while transferring cost or delay to another unit. A second risk is
responsibility diffusion in matrix teams: many employees participate, but no one
owns the final outcome. A third risk is excessive dependence on key specialists. A

fourth is meeting overload and fragmented digital communication. A fifth is target
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pressure that suppresses early reporting of problems. These risks cannot be confirmed
from public information; they should be treated as hypotheses for internal diagnosis.

4, Proposed balanced indicator system

The proposed dashboard has four perspectives. The result perspective covers
customer, operational and risk outcomes. The process perspective measures flow and
coordination. The people perspective measures engagement, safety, workload and
competence. The learning perspective tracks experiments, improvement and
knowledge transfer. Indicators should be defined at team level only when the team
can materially influence them. Otherwise, employees are held responsible for
variables outside their control and the system loses legitimacy.

Table 2

Illustrative balanced indicators for banking teams

Perspective Ilustrative indicator Review cycle (U2 ENE
safeguard
Customer issue resolution; Use trends and
Results defects; risk events; delivery | Monthly/quarterly [ severity, not raw
reliability counts alone
Decision cycle time; blocked Separate external
Processes work; rework; hand-off Biweekly/monthly | delay from team-
failures controlled delay
Psychological safety; Protect anonymity;
People workload balance; turnover Quarterly avoid punitive
intention; skill coverage ranking
Implemented improvements; L.
. g ) Measure application,
Learning training transfer; cross- Quarterly
skilling not attendance only

Source: developed by the author on the basis of the research framework.

Indicator governance is as important as indicator selection. Each measure
needs a definition, formula, data source, owner, update frequency and interpretation
rule. Managers should investigate variance rather than reward favourable colour
codes mechanically. A decline may result from a changed external condition, a
reporting correction, insufficient resources or genuine execution weakness. The
response must fit the cause. Human-resource indicators should be aggregated and

confidentiality-protected; they must not become instruments for identifying critical
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individuals.

Gurbanov's work on foreign capital and high technology highlights that
acquiring technology is connected to broader capability development (Gurbanov,
2022b). The same distinction applies to team dashboards. Purchasing an analytics
platform is not equivalent to evidence-based management. Teams need data literacy,
a shared vocabulary and authority to act on findings. Gurbanov et al. (2026a) likewise
connect digital technology with sustainable development, supporting a longer-term
view that balances speed with organisational resilience.

5. Improvement directions

First, Kapital Bank should standardise a team charter for permanent and
cross-functional teams. The charter should specify purpose, customers, key outputs,
membership, decision rights, meeting rhythm, escalation rules and measures of
success. It should be short enough to use in practice and reviewed when the team
mandate changes. The value of the charter lies not in documentation itself but in
resolving hidden differences in expectations.

Second, team leaders should be developed as coaches and system designers,
not only task controllers. Leadership assessment should include the ability to create
clarity, handle disagreement, protect standards, develop employees and remove
cross-unit barriers. Gurbanov and Jalilov (2026) support an indicator-based approach
to HR effectiveness, but indicators must be combined with behavioural evidence. A
manager whose unit reaches targets through persistent overload should not be
classified as fully effective.

Third, cross-functional decisions should use a clear rights model. For every
major workflow, one role should have final decision authority, while expert
consultation and execution responsibilities remain visible. Approval layers that do not
materially reduce risk should be redesigned. The objective is controlled speed: faster
decisions with traceability, not uncontrolled decentralisation.

Fourth, the Bank should institutionalise learning through retrospectives after
projects, incidents and major service changes. A retrospective should identify what

happened, why it happened, which assumption failed, what will change and who
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owns the action. Lessons should be searchable across teams. Gurbanov (2026a)
connects innovation with sustainability; organisationally, innovation is sustainable
only when learning survives beyond a single project or employee.

Fifth, the organisation should introduce a quarterly team-health pulse with a
small stable set of questions on clarity, psychological safety, workload, cooperation
and access to information. Results should be discussed at team level and converted
into one or two improvement commitments. Survey fatigue can be reduced by
keeping the instrument short and reporting back what changed. Collecting feedback
without visible action weakens trust.

Tenth, a six-month pilot should precede organisation-wide implementation.
The Bank can select several teams representing branch service, digital product,
operations and control functions. Baseline measures should be collected, team
charters introduced, leaders trained and dashboard definitions tested. At the end of
the pilot, the Bank should compare decision time, rework, service outcomes,
team-health indicators and qualitative feedback. Scaling should follow demonstrated
usefulness rather than executive preference alone.

6. Implementation roadmap

Implementation can be organised in four stages. During the first month, the
Bank defines governance, selects pilot teams and agrees confidentiality rules. In
months two and three, it maps workflows, establishes charters and collects baseline
data. In months four and five, teams use the dashboard and conduct structured
retrospectives. In month six, an independent review evaluates results and
recommends revision, scaling or discontinuation. The HR function should coordinate
the people dimension, while business, risk and technology units retain ownership of
operational indicators.

The model should avoid three implementation traps. The first is indicator
inflation: adding every available metric until the dashboard becomes unusable. The
second is ceremonial participation: holding workshops without changing decision
rights. The third is technological substitution: assuming that software will solve a

leadership or trust problem. Gurbanov and Farajova (2026) and Gurbanov and
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Ahmadli (2026) both support, across different settings, the broader conclusion that
digital transformation is inseparable from institutional mechanisms.

Conclusions.

The analysis shows that effective team management at Kapital Bank OJSC
should be understood as an integrated system of strategic alignment, decision clarity,
cross-functional coordination, digital workflow, competence development,
psychological safety and balanced accountability. The Bank's digital and specialised
operating context creates favourable conditions for data-supported teamwork, but
public information is insufficient for a definitive rating of internal team effectiveness.
A credible assessment requires employee surveys, workflow data, incident learning,
skill matrices and structured interviews.

The eighteen cited publications by Agil Gurbanov and co-authors contribute
transferable insights on strategic decisions, digital networks, innovation, investment,
financing, cooperation, institutional barriers, sustainability and HR effectiveness.
Their correct role is conceptual, not evidentiary: they help design the assessment
framework but do not prove how Kapital Bank's teams currently perform. The
proposed team charter, balanced dashboard, decision-rights model, quarterly health
pulse and six-month pilot offer a practical route from general commitment to
measurable improvement. The central recommendation is to manage teams as
socio-technical systems in which results, controls, people and learning are evaluated
together.
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Abstract: This article examines directions for improving the management
system of Azerbaijan Railways CJSC (ADY) in the context of corporate-governance
reform, rapid digitalization, growing transit ambitions and the integration of the Baku
International Sea Trade Port into ADY. The study combines documentary analysis,
financial and operational indicator analysis, management theory and recent railway-
sector research.

Keywords: Azerbaijan Railways, management transformation, strategic
governance, KPI, digitalization, human capital, railway management, performance

management, AZCON Holding.

1. Introduction. Railway companies are unusually complex organizations
because they must coordinate infrastructure, rolling stock, safety, passenger services,
freight operations, maintenance, investment, logistics, finance and human resources
within one interdependent system. This challenge has become particularly important
for Azerbaijan Railways CJSC (ADY). At the same time, ADY is implementing a
large digital transformation program.

The purpose of this article is to develop a practical, evidence-based model for
improving ADY's management system. The analysis focuses on four interrelated
directions: strategic governance and decision rights; KPI-based performance
management; digital management tools and data integration; and human-capital
development.

2. Literature review and conceptual framework

Strategic governance in a state-owned enterprise requires a clear separation
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between the state's ownership role, board oversight and executive management.

Recent Aczerbaijani literature also supports an integrated management
perspective. Performance indicators are most useful when they translate strategy into
observable results.

Railway research reinforces this multidimensional view.

Digital transformation should not be reduced to the purchase of software.

The railway literature gives the same message.

Human capital is the fourth pillar of the framework.

For ADY, the practical implication is that performance management should be
linked with a competency model.

3. Methodology and data sources

The study applies a mixed documentary and indicator-based analytical
methodology. It does not claim to measure employee motivation through a survey or
to reconstruct ADY's confidential internal workflow.

The empirical base consists of five groups of sources.

The indicator analysis uses three techniques.

4. Institutional and organizational context of ady

ADY's governance environment has changed significantly over the last several
years.

The February 2025 reorganization is strategically important for management
design.

The integration opportunity is substantial.

The digital transformation program is therefore closely aligned with the
organizational transformation.

5. Operational and financial performance: what the indicators reveal

Table 2 reveals several management-relevant patterns. First, freight volume
was broadly stable between 2022 and 2024, moving from 18.7 million tons to
approximately 18.6 million tons, while freight revenue fell sharply in 2023 and was
almost unchanged in 2024. This means that volume growth alone cannot serve as the

principal measure of commercial success. The composition of cargo, pricing, corridor
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mix, wagon utilization, terminal efficiency and service cost must be monitored
together.
Table 1.
Selected ADY performance indicators, 2022-2025

Indicator 2022 2023 2024 2025 / latest

Rail freight, million tons 18.7 18.3 18.57 16.8+
Rail passengers, million 5.2 7.1 8.53 10.3+
Total revenue, AZN 601.4 602.7 614.7 n/a
million

Freight revenue, AZN 525.5 482.8 483.1 n/a
million

Pa}ss_enger revenue, AZN 48 93 117 n/a
million

Net profit/(loss), AZN 48.1 (101.0) (1,819.5) n/a
million

Adjusted EBITDA, AZN n/a 142.6 112.3 n/a
million

Total assets, AZN billion 5.09* 5.97 4.46 n/a

Sources: Azerbaijan Railways CJSC (2024a, 2025), AZCON Holding (2026),
and OECD (2024b). *2022 assets are inferred from the reported 17.3% increase to
2023 and are shown only as an approximate contextual figure.

Second, passenger transport shows a different trajectory.

Third, the financial result requires careful interpretation.

Table 3 is especially important because it demonstrates why annual totals can
hide management problems. Total freight remained relatively stable, but the structure
changed considerably. International freight increased by about 34% between the first
and fourth quarters, while transit freight declined by about 14% and domestic freight
declined by about 24%. If managers were evaluated only on total freight volume, the
deterioration of two important segments could be masked by growth in another
segment.

Passenger demand moved in the opposite direction: the fourth quarter exceeded
the first quarter by more than 35%.

The energy indicator provides a good example of a useful efficiency KPI.

6. Management-system diagnosis

The first issue in the proposed diagnostic framework is decision-making

centralization.
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The second issue is coordination.

The third issue is the motivation mechanism.

The fourth issue is the connection between operational KPIs and financial
outcomes.

The appropriate solution is a performance bridge.

7. Proposed management-transformation model for ady

The first pillar is a formal decision-right architecture.

A practical model can use four levels.

The second pillar is a balanced KPI architecture.

The rule should be ‘few at the top, detailed below." A supervisory dashboard
with 40-50 indicators becomes difficult to interpret.

The third pillar builds directly on the ADB-supported digitalization program.

The most important governance element is data ownership.

The fourth pillar is a performance-and-capability model for employees and
managers.

Motivation should be built around controllability and fairness.

Training should shift from volume measurement to competency outcomes.

8. Implementation roadmap and expected results

Management transformation should be phased because attempting to change
governance, KPlIs, IT systems and incentives simultaneously creates implementation
risk. The recommended sequence is foundation, integration and optimization. The
first phase clarifies strategy, decision rights, KPI definitions and data ownership. The
second phase integrates digital systems and cascades performance contracts. The
third phase uses advanced analytics, predictive management and continuous
improvement. The roadmap should be governed as a transformation portfolio, not as
separate departmental projects.

The expected results should be defined as target ranges rather than guaranteed
forecasts. The most important outcome is not any single percentage in Table 10 but
the creation of a closed management loop.

The proposed model also improves transparency between public-policy and
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commercial objectives.

Q. Discussion

The analysis suggests that ADY has already developed several components
required for a modern management system.

This distinction is important because management reforms often fail when each
Iinstrument is treated separately.

The 2024 quarterly data illustrate the practical value of this systems
perspective.

There are also limitations.

Conclusion. Azerbaijan Railways is entering a new stage of organizational
development. The company's role in international transport corridors is expanding,
passenger demand has grown rapidly, the Baku Port has been integrated into ADY,
and a comprehensive digital transformation is under implementation. These changes
increase the strategic importance of management quality.

The article identifies four mutually connected priorities.

The analysis of operational and financial data supports this approach.

The proposed three-stage roadmap starts with governance, KPl and data
foundations; moves to process and digital integration; and then advances to predictive
analytics and continuous improvement.

For a state-owned strategic enterprise, this balance is decisive.
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IHOKA3HUMKU YIIPABJIITHCBKOI'O TA ®IHAHCOBOI'O OBJIIKY
AT'PAPHOI'O IIIAITPUEMCTBA B CUCTEMI 3BITHOCTI 31 CTAJIOTO
PO3BUTKY

Kpa4oxk Jroamuna Iropisaa

K.€.H., CTapIIMi BUKJIaJayu

YMaHCbKUH HalllOHAJIbHUM YHIBEPCUTET
M. YMaHb, YKpaiHa

Beryn. Ilepexia A0 craigoro po3BUTKY Ta MOUIMPEHHS HE(PIHAHCOBOI 3BITHOCTI
(cranmaptu GRI, 30kpema ramysesuit GRI 13 «Agriculture, Aquaculture and Fishing
Sectors» [1], eBpomelicbki Bumoru y Mexkax JlupektuBu CSRD [2], a Takox
cragaaptu IFRS S1/S2 [3; 4]) 3ymMoBmOIOTH NOTpedy arpapHuxX MiINPUEMCTB
dbopMyBaTH CUCTEMY TOKA3HHKIB, sika O MO€AHYBaa TPaauIliiHI JAaHi (IHAHCOBOTO
00JIIKY 3 JeTaai30BaHOI0 IHPOPMAIlIEI0 YITPABIIHCHKOTO 001Ky, DIHAHCOBA 3BITHICTD
(biKkcye MiACYMKOBI BapTiCHI PE3yNbTaTH JISTILHOCTI, TOJMI SIK YNPaBIIHCHKUN OOJIK
3a0e3neuye MormubIeHy AeTalli3alliio 3a onepalisiMi, HaTypaJTbHUMUA OJUHUIISIMU Ta
CTaTTSIMM BHUTpPAaT y pPO3pi3l KyJAbTyp, TBAPUHHULIBKUX Tpyn W LEHTPIB
BIJINOBIIAJILHOCTI, MOTPIOHY JUIsi OOTIPYHTYBAaHHS €KOJIOTIYHMX 1 COIlaIbHUX
MOKA3HUKIB. BIJICYTHICTh €IMHOTO IHTETPOBAHOIO MEPENIKY MOKA3HUKIB YCKIIATHIOE
MITOTOBKY arpapHUMU MiAMPUEMCTBAMU SIKICHOI 3BITHOCTI 31 CTAJIOTO PO3BUTKY.

Lias podoru. Metoro pobotu € cuctemaTuzaiis Ta GOpMyBaHHS TMEPETIKY
MOKa3HUKIB, fKI JOUIJIBHO BECTH arpapHOMy MIANPUEMCTBY sl 3a0e€3MeUeHHS
MOJIITUKHU 3BITHOCTI 31 CTAJOTO PO3BUTKY, HA OCHOBI 1HTErpaiii 1aHux (hpiHaHCOBOTO
Ta yMpaBIIIHCHKOTO OOJIKY.

Marepianu Ta Mmeroau. [HdopmaiiiiiHoro 6a3010 JOCITIKEHHS € TOJIO0KECHHS
cragaaptiB GRI, ESRS, IFRS S1/S2, a Takox HaiioHalbHI TIOJIOKEHHS (CTaHIAPTH)
OyxraiaTepchbKkoro o0Jiky Ta ¢opmu (HiHAHCOBOI 3BITHOCTI arpapHUX MiANPUEMCTB.
Buxopucrano MeTou y3araJlbHeHHS ¥ CHCTEMaTu3allii JJis TpynyBaHHS TTOKa3HUKIB
3a OJIOKaMHM; TMOPIBHSUIBHOTO aHali3y — JJIs 31CTaBJIEHHS BUMOT (DIHAHCOBOTO Ta

YIPABIIHCHKOTO OOJIIKY.
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PesynbTaTn Ta 00roBOpeHHsl. ArpapHi MiANPUEMCTBA (YHKIIOHYIOTH B
YMOBax MIABHUIIEHOTO THUCKY 3 OOKY PETyJsITOPHUX OpraHiB, iIHBECTOPIB Ta PUHKIB
30yTy mOAO0 pO3KpUTTs (iHaHCOBOI Ta HediHaHCOBOI iH(Dopmalii. Jupextua €C
PO KOPTIOpPATUBHY 3BITHICTH 31 crtaimoro po3BuTky (CSRD) Ta €Bpomeichki
CTaHAapTHU 3BITHOCTI 31 cTanoro po3Butky (ESRS) nommproroTshes He e Ha BEIUKI
KOMIIaHii, a ¥ ONOCepeKOBAaHO Yepe3 JIAHLIOTU IMOCTAayaHHS Ha MOCTa4albHUKIB
CHUPOBUHHU, CEpeJl SIKUX 3HaYHY YaCTKy CTaHOBJISTH arpapHi BUPOOHUKHU, OPIEHTOBAHI
Ha ekcropT a0 €C. Bognouac cnenudika arpapHoro BUPOOHUITBA (CE30HHICTb,
3aNeKHICTh BiJl NPUPOJHO-KIIMATUYHUX YMOB, BHKOPUCTAHHS 3€MENbHUX 1
010JIOTIYHUX aKTHUBIB, 3HAYHUMN BIUIMB Ha JOBKULIS YEPe3 €MICII0 MIKIJIMBUX Ta3iB 1
BUKOPUCTAaHHSA BOJHUX PECypcCiB) BUMarae He mpocTo (OpMajbHOTO JOTPUMAHHS
3arajJbHUX CTAaHJApPTIB 3BITHOCTI, a PO3POOJIEHHS aJanTOBAHOIO IiJl BUMOTH Tally3l
MepEeITiKy MOKa3HUKIB.

[IpoGnema monsirae B TOMy, IO TpajauiliiiHa (piHaHCOBa 3BITHICTH arpapHOTro
MIJIMPUEMCTBA HE MICTUTh JOCTaTHBOI JeTalli3alii sl po3paxyHKy €KOJIOT1YHUX Ta
COILIIAIbHUX TOKA3HUKIB (HAMPHUKIAA, 00CITY BUKHUIIB Y PO3PaxyHKy Ha T'eKTap 4u
roJIOBY XyJI00HM), TOIl SIK YIPaBIIHCBKHI OOJIK, HaBNaKW, OPI€EHTOBAaHUN Ha
BHYTPIIIHI MOTPeOM MEHEIKMEHTY 1 He 3aBXKIU Y3TOKYETHCA 3 BUMOTAMHU
30BHIIHBOI 3BITHOCTI. lle 3ymoBitoe moTpedy (QopMyBaHHS €IMHOTO TIEPEIIKY
MOKa3HUKIB, SKMA OM 1HTerpyBaB ndaHi 000X BHIIB OO0NIKy Ta 3a0e3leyuB
MIIIPUEMCTBY MOMIIMBICTh TOTYBaTH 3BITHICTH 31 CTaJOr0 PO3BUTKY 0e€3
nyOJItoBaHHS OOJIKOBUX MPOIEAYp 1 JOJATKOBOTO HABAHTAXXEHHS Ha OOJIKOBY
CITYXOYy.

®dopmyBaHHA TEpeiKy MOKa3HUKIB, Ha HAlll MOTJSLA, Mae 31MCHIOBATUCS 3a
TaKUMHU KPUTEPISIMU:

1) BIIITOBITHICTH BUMOTaM YUHHUX MDKHApOIHUX CTaHJIapTiB
nedinancoBoi 3BiTHOCTI (GRI, ESRS, IFRS S1/S82);

2)  MOXIIMBICTh OTPUMAaHHSI IMOKA3HUKIB HA OCHOBI JIOCTYITHHX OOJIIKOBUX
JTAHUX T1ITPUEMCTBA;

3)  BIANMOBIAHICTE OCOOJUBOCTSAM arpapHoi raiy3i 3  ypaxyBaHHSIM

197



cnenu(iki pOCIMHHULITBA 1 TBAPUHHUIITBA;

4)  MOXJIMBICTb KIJIbKICHOTO BUMIPIOBAHHS Ta IMEPIOUIHOTO0 MOHITOPHHTY.

BiamnoBigHo, TPOMOHYEMO OPIEHTOBHUM TEPENTiK MOKAa3HUKIB CTaJIOl 3BITHOCTI

arpapHOro MIAIPHEMCTBA, IO OXOIUTIOE T’ ATh OJIOKIB, KOXEH 3 SKHX MOETHYE JaHi

(hiHAHCOBOTO Ta YIPaBIiHCHKOTO 00JTIKY (Tad. 1).

Taoanna 1

PexoMeH10BaHNIl NepeJliKk NOKA3HUKIB 3BITHOCTI arpapHOro miinpueMcTBa 3i

CTAJIOT0 PO3BHUTKY

Biok moka3HuKiB IMoxa3zunku Joxepesio nanux
1. ExoHoMmiko- Bupyuka Bij peanizaiiii npoayKIiii poCIUHHHIITBA i ®dinancoBuit
(inancosmii tBapuHHUITBA (Popma No2); BasoBuii 1 YUCTHI IPHOYTOK, o0k (®opmu
peHTabenpHICTh IpoaxiB Ta aktuBiB; EBITDA # Nel-4),
ornepauiitauii rpomoBuii noTik (Popma Ne3); cyma crulaueHux | mogaTkosa
MOJIaTKiB, 300piB 1 EKOJOTIYHUX IUIATEXKIB; OOCAT KaliTAIbHUX | 3BITHICTD,
IHBECTHIIIH Y pECYpPCOOIAIHI Ta «3eJeH1» TeXHOIOT1i OromKeT
(Memiopartisi, TO4HE 3eMJIEPOOCTBO, BiTHOBIIOBAHA KaImTaabHIX
CHEePreTHKA); YacTKa BUPYYKH Bijl peastizallii «cTanoi» IHBECTHIIIN.
MpOAyKIii (opranigHa, ceprru(ikoBaHa); BUTPATH HA
€KOJIOT14Hi 3aX0/H.

2. Bupoonuyo- Co0iBapTicTh MPOAYKIIil 38 BUAAMU KYJIBTYp 1 CTATTAMH VYnpaBmiHCBKUi

yHpaBJaiHCh KM KaJIbKYJISIMii B pO3pi3i HEHTPIB BUTpPAT; cOOiBapTicTh 1 ra 00k
MTOCIBHOI TUTOMII Ta 1 TONOBU XymoOW; ypOXKaWHICT KyIbTyp 1 | (KadbKyJISIis
MIPOJYKTUBHICTH TBAPWH; HOPMH BHTPAT JOOPUB, 3aC00iB co0iBapToCTi,
3aXUCTY POCJIMH, KOPMIB Ha OJMHUIIIO IPOAYKIIIT; TOUKa OIOPKETH 1ICHTPIB
0e330MTKOBOCTI 32 KyJIbTYpaMH; BiIXMIIEHHS «IUTaH-(paKkT» 32 | BiANOBINAIBHOCTI,
OropKeTamMu;, MPOAYKTUBHICTH Tpalli; EHEPrOEMHICTD oTepaTHBHHAN
BUPOOHHUITBA, KBT TOJ/T MpOAYKIIii; BTpaTH MPOAYKII Ha 00JTiK).
Hics30upanbHOMY eTari, %; yacTka MPOAYKIIii 3
cepTudiKaIi€ero CTaloCTi.

3. Exonoriunuii O6csr BukuaiB napHukoBux rasziB y CO:-eKBiBaJIeHTI; YmpaBiiHCEKHAN
ByIJIeLeBUA cimiJi mpoaykKilii, K& CO2-eKB./T; TUTOMI BUTPATH 00k (00TiK
BOJIM HA OJIUHUIIKO MPOJYKIIii, M3/T; BOAHUN CJIiJ| TIPOTYKIIiT pecypcis,
(3enena, OakuTHA, Cipa BOJIa); YaCTKa BiJIHOBJIIOBAHOI €HEPTil | BUKH/IIB,
B 3araJlbHOMY €HEProCIOKUBaHHI; 00CST 1 YacTKa BIJIXOZIIB),
YTHTI30BaHKX BiJXO/iB; IIIOIIA 3eMeb mia opranigaum/no-till | ekomoriuna
00poOITKOM; IHIEKC CTaHy I'PYHTIB Ta MOKa3HUKA 3BITHICTB,
010pi3HOMAHITT yTib; a30THUH OanaHc, Kr N/ra; iHgeKc nabopatopHi

MECTULMIHOTO HAaBAaHTAKEHHS, KT J1F0401 peYOBUHHU/TA; YacTKa
JIErpaoBaHUX 3eMellb, %.

JIOCHIJDKEHHS.

4. ConiaabpHuii

Cepennpoo0I1iKoBa YHCENBHICTh IEPCOHATY Ta KOe(illieHT
TUTMHHOCTI KaJ[piB; BUTPATH Ha OXOPOHY Tpalli Ta KoeillieHT
TpaBMaTH3MY; CITiBBiTHOIIIEHHS CepPeIHbOT 3apOOITHOT I1aTH
MiANPUEMCTBA 0 CEPEIHBOTAITY3€BO1; 00CST iHBECTUIIN Y
PO3BHUTOK MiCLEBHX IpoMa/l; iHAeKC J0OpoOyTy TBapuH (A7
rairy3i TBApUHHHITBA); Koe(illieHT HABYaHHS TIEpCOHAITY,
TOAMHW/CIIBPOOITHUK Ha PiK; TeHAepHuU OanaHc (YacTka
JKIHOK Ha KepiBHUX Mocajax); koedimieHT abceHreizmy, %o;
BUTPATH Ha COIliaJbHUH 3aXUCT NPAI[iBHUKIB; KIIBKICTh CKapT
BiJl MICIICBHX I'POMa/I; IOKa3HUKK OS3MEKH MPOAYKIIii

YnpaBniHCBKUiA
00k (00K
MepCOHAIY,
BUTpAT Ha
couiaynbHi
3aX0J1), 3BITH 3
OXOPOHH Tpali,
HR-3BiTHICTB.
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(KUIBKiCTh IHIMACHTIB, YacTKa MPOAYKLII 3 TabopaTopHUM

KOHTPOJIEM).

5. YopasJaincbko- HasBHiCTS BHYTPIIIHBOI CHCTEMH KOHTPOITIO CTAJIOCTI Ta KopmopatnBaa

opraHizaniiHuii BiJIMOBITaJILHOTO MAPO3/IiIY; YaCcTKa MOCTAYaILHUKIB, 1110 JIOKYMEHTAIIi,
npoitnum ESG-oniHroBaHHS; TOKa3HUKU MPOCTEKYBAHOCTI TIPOTOKOJIH
JIAHITIOTa TTIOCTABOK; HASBHICTh 3aTBEPHKEHOI cTpaTerii 3acigafb,
cTajoro po3BUTKY 3 nepernikoM KPI Ta nepioguuHicTio iX HOJITHKH
MOHITOPHHTY; YacTKa XIHOK Y KEpiBHUX OopraHax, %o; KOMIIaHii,
HasIBHICTH TIOJIITHK 13 KITFOYOBHX aCIEKTIB CTaJI0CTi (TIpaBa peecTpu
JFOTUHY, 00POTHOA 3 KOPYIIIIIEI0, 0XOPOHA TOBKIIIIA, IMOCTaYaJIbHHKIB.

J0OpOOYT TBapuH); KUIBKICTh 3aCijlaHb pajid JUPEKTOPIB 3
MMATaHb CTAJOCTI (Ha piK); MEXaHI3MHU BUSABJICHHS Ta
YIpaBIiHHS PU3UKAMH CTAJIOCTI; CITiBBITHOMIEHHS 3MIHHOT
BuHaropou kepiBuuuTBa 10 KPI cranocTi, %; y4acTts y
MDKHAPOJIHUX IHINIATUBAX 31 CTAJIOTO PO3BUTKY.

Howcepeno: cghopmosarno asmopom.

HaBenenuii mnepenik o0’enHye maHl ABOX BHAIB 00JIKy. 30Kpema, daHi
(d1HaHCOBOTO O00JIIKY 3a0€3Me4yloTh 30BHIIIHIO BEpU(]PIKOBAHICTh Ta MOPIBHSAHICTH
MOKa3HUKIB, a JaHl YIPaBIIHCBKOIO — JO3BOJISIIOTH JI€Tali3yBaTh EKOHOMIYHI
MOKa3HUKUA [0 pIBHS, HOTPIOHOTO Mg pO3pPaXyHKY €KOJIOTIYHUX ITOKa3HHKIB
(Hampukaa, BUKUIIB MAPHUKOBUX Ta3iB Y PO3PAXyHKY Ha TEKTap Yd roJIOBY XyA00M)
Ta OOIPYHTYBaHHsS YIPABIIHCBKUX pIllleHb MO0 pecypcoedeKTUBHOCTI. Take
MOETHAHHS BIANOBIAA€ MPUHLMUITY «IIOABIMHOT CYTTEBOCTI», 3akiageHomy B ESRS, 1
7A€ MOXJIMBICTh arpapHOMy TMIANPUEMCTBY (OpMyBaTH 1HTErpPOBaHY 3BITHICTH,
YHUKAIOUU TyOIFOBaHHS 00JIIKOBUX MPOLIEAYP.

BucnoBkn. CdopmoBanuii mepenik 3 I'ATH  OJIOKIB  MOKa3HUKIB
(exoHOMIKO-(h1HAHCOBOTO, BUPOOHUYO-YIIPABIIHCHKOTO, €KOJIOTTYHOTO, COI1aIbHOTO
Ta YIPaBIIHCHKO-OPraHi3alliiHOro) MOEAHYE JaHl (PIHAHCOBOTO W YNPaBIIHCHKOTO
o0JiKy Ta MOXe OyTH BUKOPHCTAHHM arpapHUMH MiINPUEMCTBAMU SIK METOJMYHA
OCHOBa Juisi pO30YyJOBHM BHYTPINIHBOI CHCTEMH  OOJIIKOBO-1H(OPMAIIHHOTO
3a0€3MEeUeHHs TOJITUKK 3BITHOCTI 31 CTajJoro PO3BUTKY BIAMOBIAHO [0 BUMOT

MDKHApOJIHUX CTaHJapTIB.

CIIMCOK BUKOPUCTAHUX JIZKEPEJI:
1.  Sector Standard for Agriculture, Aquaculture, and Fishing (GRI 13):

Standard for sustainable production on land and sea. GRI. URL:
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standards/ifrs-sustainability-standards-navigator/ifrs-s1-general-requirements/  (mara
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CBITOBHUH JOCBIJ MAPTUCUIIATUBHOTI'O BIOKETYBAHHS SIK
IHCTPYMEHT PO3BUTKY TEPUTOPIAJIBHUX 'POMA/]

Kpukyn Tersina IBaniBHa

CTapIINi HAYKOBUH CIIBPOOITHHUK,

KaHJUIaT EKOHOMIUYHUX HAyK

[HCTHTYT Hemorpadii Ta JOCTITKEHD TKOCTI KUTTS
HarionaneHoi akageMii Hayk YKpaiHu

Beryn. [apTucunatuBHe O010/pKETYBaHHS BIKPUBAE MOXIIMBOCTI JIJISl BIUTUBY
MEIIKAHIIIB IPOMaJl Ha AKICTh HNPUUHSATTS YIPABIIHCHKUAX PIMIEHB IIOAO PO3MOILTY
(hiHAHCOBUX pecypciB TpoMaj, 3 METOK IIJIBUIICHHS pe3yJbTaTUBHOCTI Ta
€(eKTUBHOCTI TUTAaHYBAaHHS Ta BUKOPUCTAHHS OIOJKETHUX KOIITIB, SIK1 3a0€31MeUyIoTh
MOTOYHI Ta KalliTaJllbHI BUJATKU TpoMaau. BrHpoBaKeHHsS Ta PO3BUTOK 3acaj
MapTUCUTIATUBHOTO OIO/PKETYBAHHS B TEPUTOPIAIBHUX I'poOMajax, MOXKE CIYryBaTH
00’eIHyI0UYMM (PAKTOPOM MENIKAHIIIB TPOMAJX HABKOJO ICHYIOUMX HarajlbHHUX
noTped KUTTe3a0€3MEeUEHHsI Ta HAJaBaTU MOXMJIMBOCTI JUISl iX JI1€BOTO BUPIIICHHS.
[lapTucunaTuBHI TiAXOAU OIOKETYBAaHHSA BiJOOpaX)aloThb MOXIIMBICTH AKTHBHOI
y4acTi TPOMaJIsiH y PUUHSTTI pillieHb 0A0 (PIHAHCOBOTO 3a0€3MEeUEHHS BaXKIUBUX
COIIJIbHO-€KOHOMIYHUX MUTAaHb PO3BUTKY TEPUTOPIATLHUX TPOMAI.

MeTo10 po60TH € PO3KPUTTSI CYTHOCTI CBITOBOTO JOCBIAY MapTUCUIIATUBHOTO
OIO/KETYBAHHS SIK IHCTPYMEHT PO3BUTKY TEPUTOPIAIBHUX TPOMAJ.

Marepiaaum Ta Meroam. Y poOOTI 3aCTOCOBAHO CYKYIHICTH METOMIB 1
MIIXO/1B, U0 JO3BOJIMIO 3a0€3MeUNTH KOHLUENTYaIbHY €HICTh AOCIIIKEHHS, Y TOMY
YUCJI aHali3y 1 CMHTE3y, HAyKOBOTO a0CTparyBaHHS, CUCTEMHUN Ta CTPYKTYPHHIA,
MOPIBHSILHUM Ta (PaKTOPHHUI METOU JTOCITIIKCHHS.

PesyabTtatTn Ta oOrosopenHsi. llepmii TpakTHKM TApPTHCHIIATHBHOTO
OromkeryBanas BHHUKIM 1980-x pokax B bpasumii. 3 MeToro mMOKpaiieHHs
PE3YNBTATUBHOCTI COLIIAIbHO-€KOHOMIYHOI MOJIITUKH, BJIAJIHI CTPYKTYpHU, HEYPSIIOBI
oprasizailii, coliaJibHi pyXu, MOJITHUYHI MapTii 3BEPHYJIUCH JI0 i7Iel Ta I[IHHOCTEH,
MOB’SI3aHUX 13 MAPTUCUIIATUBHUMH  YPSIIyBaHHSIM Ta OMOKETYBaHHAM, 1X
3aCTOCYBaHHS y HM3Ill BHITQJIKIB CIPHUSIO MPUCKOPCHHIO BUPIMICHHS HAKOMUYCHUX
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OPOTATOM TPHUBAJIOTO 4Yacy COLIaJbHO-€KOHOMIYHHUX MpobsieM Trpoman, po30ymoBi
1HQPaCTPpYKTYpH  MICT, 3HIDKEHHIO  COIladbHOI ~ HAampyrd B  paioHax
Maji03a0e3nedeHrX MEIIKaHIIB, Y TIeBHIN Mipl MOCHJICHHIO BiAMOBIAAIBHOCTI YJIEHIB
rpomMaj Ta MiA3BITHOCTI OPraHiB BIaJH, MiJBUIICHHSA PE3yJIbTaTUBHOCTI YIPABIIHHS
KOIITaMH MICIIeBUX (p1HAHCIB. AHaji3 Opa3suiIbChbKOTO JOCBIAY IMapTUCUIIATUBHOTO
O10/KETYBaHHS, MEXaHI3MIB Ta IHCTPYMEHTIB BIPOBAKEHHS BIJIMOBIAHUX MPOEKTIB,
MPOBEICHUI B paMKaX BIAMOBIIHUX AOCTiHKeHh CBITOBHM OaHKOM, CBIIYHTH IPO
HEMPOCTUH MNUIAX peaiizallii, SKUH BKIIOYAB HEOOXITHICTH CIIBIpAIll PI3HUX IO
OCBITi, PIBHIO JIOXOJIIB, COLIIAJIbHOMY CTaTyCy I'pyI HaceJeHHs KpaiHu. MelkaHii
rpoMaj He 3aBXKIW Majid (paxOBy KOMIETEHIIIO y MIATOTOBLI Ta BIAOOP! MPOEKTIB,
ajie IM HaJaBajoCh MPaBO BU3HAYATU CBOi MOTpeOH. 3a KOPOTKUN BIAPI3OK Hacy
CYTTEBO  3pOCJIa  YHUCEIBHICTh  MENIKaHLIB, 3aJIy4€HUX JIO0  MPOUECIB
NapTUCUIIATUBHOTO OrojKeTyBaHHS: y 1989 poii — 100poBUIbHY y4acTb NPUNHHSIH
OJIHa THUC. YOIL., Y 1992 poui — nonan 20 tuc. 4onoBik. MicTa 3acTOCOBYBaIM pi3HI
MIJIXOAW /0 BU3HAYCHHS PO3MIPIB YACTKU OIOJKETIB MICTa, 10 BUAULSIIOTHCS Ha
napTUcUnaTuBHi mpoekTu. Tak, y 1996 — 1998 pokax Micrta BHUIUISIM YaCTKH
OIO/KETIB MICTa Ha MAapTUCUIIATUBHI MPOEKTH, BUXOJAYHU 13 PO3PAXYHKY Ha LIy
HaceJeHHs, 30kpema, y micTi [lopry-Anerpi Oyno Buaiieno 201 momap CHIA Ha
nyiry HaceneHns, y beny-Opizonti 42 nonapa CILA, y Pecidi — 11 gonmapis CIIIA.
[Ipu upomy 3aranbHuil Oromket Micta [lopty-Anerpi OyB HalilMEHILIMI cepell THIIUX
MICT, SIK1 BKJIIFOUMJIMCH Y MPOLIECH MapTHUCHITIKaIlii. BiTKpUTICTh BIaJHUX 1HCTUTYIIIH
710 BIAMOBIAHUX pedOopM CUCTEMHU AEP>KaBHOTO YMPABIIHHS Ta JOOPOBLIbHA aKTHBHA
y4acTb TpPOMAJSH MYHILMIAIITETIB OyJIM  HEOOXITHOK  3alopyKow IS
BIPOBA/HKCHHS MAPTUCUTIATUBHUX MpakTHK. [lapTucumatuBHUil OrOJHKET BU3HAYAB
po3noAlT 000B’SA3KIB MK BJIAJIOI0 Ta TpoMajsHaMu. MyHIIIMOANITETH pO3pOOIISIH
BJIACHI aJITOPUTMU CIIPABEIIUBOTO PO3IMOALTY OOMEKEHHX (PIHAHCOBUX PECYPCIB Ta
MPOIIeTypH BNPOBAIHKEHHS. /{151 mapTHCUTIATUBHKUX TIPOIIECIB XapaKTEPHI TOCTATHHO
3HAYHUWA PIBEHb TPYJIOBUTPAT MEMIKAHIIB TpPOMaJl, HEOOXIJHICTh HEBIUHHOIO
JOTPUMAHHS KaJICHJApHOTO Trpadiky Mpoeayp MPOTATOM OIOJHKETHOTO POKY, SIKI

KOPECIOHIYIOTh Ta BIIUCYIOThCS y O0IKETHUM nporec. B npukiagax Opa3suibChKOTO
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JIOCBIy BIPOBA/DKEHHS MAPTUCHUIIAIT MENIKAHI[I TPOMaJ TMpaIfoBain 0e30IUIaTHO,
3aX0AM TO peajizamii mpoTAroM PoKy Oynm Tpymo3aTpaTHi. bpa3uiabChkuii TOCBin
NapTUCHUITIKALIMHOTO  OIO/KETYBaHHS B  PI3HMX aHANITUYHHX JDKEpelax B
MOTAJIBIIIOMY OIIIHIOBABCS, SIK TPABWJIO, SIK TMO3WTHUBHHM, Ta TAaKWW, IO CIPHUSB
CYCHIJIbHUM 3MIHAM.

[lapTucunatuBHe OIOJKETYBaHHS 3HAXOIUTh TMOIIUPEHHS B KpaiHaxX, IO
PO3BHUBAIOTHCA, 3 HAKOIMMMUYEHUMH COIIabHO-€KOHOMIYHUMH TIpoOjeMaMu. [CHYIOTH
NPUKJIAJAM 3aCTOCYBAaHHS MMAPTUCUIIATUBHMX MPAKTUK YIOpaBIiHHA B KpaiHax i3
pO3BUHYTUMHU eKOHOMiKamu, 30kpema B CIIIA, Itamii, [lBemnii, @iansuaii Tomo. Y
[lonpiil MapTUCUIIATUBHUI OIO/DKET BUHUK SIK 17€sl CHPUSHHA 301IbIICHHS y4yacTi
IPOMAJISiH y TIpoliecax MPUNHATTS PIllieHb 010 MUTaHb cepenoBuila rpoMa. Okpim
iX 3aJIydeHHS JI0 AisUTbHOCTI MICIIEBOTO CaMOBPSIIYBaHHS, O4IKYBaJIOCh, IO MO/ 10HA
dbopma ydacTi TpoMmaasiH MaTHUME TO3UTHBHUN BIUIMB Ha 3arajbHE 3ayyeHHs
MEIIKAHIIB 0 JISUIbHOCTI Ha 0aro MiCIEBOro CyCHiIbCTBA; 3arajbHOTO 3aly4eHHS
MICLIEBUX TpOMaj /10 COLIaJIbHOrO AJlajory, OCOOJMBO y BEIMKHX MPOBIHLIMHHUX
Mmictax [lomnbmi, 30kpema y micti ConoT B 2011 poiri mo3uTHBHI MOJITUYHI YMOBU Ta
HAasBHICTh MIHIMaJIbHO HEOOXIZHOTO (DIHAHCOBOTO pecypcy OMOHKETYy TpoMaiH,
CIPHSUIM 1HIIIATHBI Ta PO3BUTKY TPOMAJICHKOTO OOKETYy. YCHIIIHICTh peami3altii
MPaKTUK MAapPTUCUIATUBHOTO ypsimyBaHHsS B MicTi CoIMOT MOB’S3yBallK 13 IOCTATHHO
BHCOKHMM PIBHEM aKTUBHOCTI MENIKAHIIB MICTa, 10 PO3TJsAaaiach, 30Kpema, depes
MpU3My KPHUTEPIiB: TpaJMIIIiHO BHCOKa sIBKa Ha BHOOpax, 3HAYHAa KUIBKICTh, Y
MOPIBHSHHI 13 1HILIMMU TEPUTOPIATIBHUMH TPOMAZaMH, 3aPEECTPOBAHUX FPOMAJICHKUX
00’€THaHb, IOCTAaTHHO BUCOKUM PIBEHB MiAMPUEMHHIITBA Ta I0XO0/I1B OIOJKETY MICTA.
3a HacHiAKaMU YCIIIIHOI peami3allli MpOeKTIB T'POMAaJChKOrO OIOKETy, MoaiOHa
MpaKkTUKa Majla MOUIMPEHHS B HU3II 1HIIMX OpPraHiB MICHEBOIO CaMOBPSITYBaHHS.
CormoT OyB mepiMM MICTOM, i€ 3aMpPOBAHKEHO MAPTUCUIIATUBHUN OOHKET y GopMi
KOHCYJIbTAIlIM, SKI JIO3BOJISTM MENIKAHISIM MICTa TOJaBaTH TPOIO3HUIIT 00
1HBECTHUIIMHUX TIPOCKTIB Ta IUISIXOM TOJIOCYBaHHS BijOupatu Kpaiii. [Ipu mpomy
MICTO BHJUIAJIO OJIMH BIJACOTOK KOIITIB BiJi PIYHOTO OO/DKETYy MicTa Ha IX

peanizaiito. 3a nepioa y aBa poku — g0 KiHig 2013 poky Onuszbko 70 MicieBHX
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OpraHiB BJIaau MO BCii KpaiHi B TiM YW 1HIIN Mipl 3ampoBaJAMIN aHAIOTIYHI
NapTUCUIIATUBHI mNpakTUku. lIpoTe HE BCl OpraHM MICLEBOTO CaMOBPSAyBaHHS
(moBITH) MIATPUMATIN BIPOBAKEHHS IPAaKTHK TpoMajchbkoro Oromkery. Ha
YpAIOBOMY piBHI Oyn0 MPUHHATO PIMICHHS 3alpOBAaJUTH OOOB’SI3KOBUN OIOKET
y4acTi B MICBKMX IOBITaX Yy pO3Mipi HE MEHII HI)K OJHOTO BIJICOTKA KOIITIB Bij
3arajJibHOro pigyHoro Owomketry. I3 ciuas 2019 poky BHOpoOBaJKEHHS 3acaj
MapTUCUTIATUBHOTO OIOKETYBaHHS 13 HOPMOIO HE MeHII HiX y 0,5 BICOTKIB BiA
pIYHOTO OIOJKETY TPOMaJM CTalO0 3aKOHOAABYO OOOB'S3KOBUM. TakuM 4YHMHOM, 3a
nepiog 2011-2020 pokiB mapTucumnatuBHe Oro/keTyBaHHA y llombimi mpoimio
HU3KY €TamiB BIIPOBA/DKCHHS Ta PO3BUTKY, OTPHUMAlO0 TO3UTHBHY OIIIHKY Ha
3aKOHO/IaBUYOMY PIBHI LIUISIXOM BCTAHOBJIEHHS TApaHTOBAHOI HOPMHU, 1110 HE 3aJICKUTh
B1J1 PIBHSI aKTUBHOCTI WIEHIB I'pOMaJ y MEBHI B1IP13KM Yacy. [cHye neBHUM Ayani3m y
OPUMHATI JUPEKTUBHOCTI HOPM MO0 OOOB’S3KOBOCTI IUIAHYBaHHS T'poMajlaMu B
CBOIX OIO/PKEeTax BIAMOBIJIHOTO BIJACOTKY KOIITIB Ha peai3allilo MapTUCUIIATUBHOTO
OIO/KETYBAaHHS, B TOM Yac K KOHIIEMI[isl TPOMaJChKOl y4acTi 0azyBanach Ha J0Opii
BOJII WJIEHIB TpOMaaud Ta MICIEBOro camoBpsayBaHHs. CHpUSTINBI yMOBHU
BIIPOBA/KEHHS] MAapPTUCUIIATUBHOIO OIOMKETYBaHHA B TEPUTOpIANbHIA Tpomaji
(GOpMYIOThCS, BUXOJSYH 13 COIIaTbHO-€KOHOMIYHUX YMOB TPOMajH, PIBHSA SKOCTI
JIIOJICBKOTO KaIliTally, MOTEeHIiady Ta aKTHBHOCTI MEIIKAHIIIB TPOMaJI, 110 3HaloMi 3
npoOjemMaMu TPOMaJM Ta 3[aTHI OpaTH aKTMBHY y4yacTh y (hOpMyBaHHI BIJIOBIIHUX
MPOTIO3HUIIIH Ta MPAKTUYHOMY BUPIIICHHI TUTAHb.

BucHoBku. PO3BUTOK mNapTHCHUNATUBHUX MPOLECIB Yy CYCHUIbCTBI, TOOTO
MPOILIECIB TOOPOBUIBHOI 3alHTEPECOBAHOI Yy4acTl COLIyMYy Ta 3aJly4€HHSI IIUPOKHUX
BEPCTB  HACEJEHHS  JI03BOJISIE  TMOCHWIIOBATH  3TYPTOBAHICTb,  aKTHBHICTb,
BIIMOBIAIBHICTh TPOMAJICHKOCTI. AHaJi3 CBITOBOIO JOCBiAY MapTHUCUIIATUBHOTO
Or0/KETyBaHHsI, 30KpeMa, HOro MO3WTHUBHUX HAIpPsMIB BIPOBAKCHHS, BHUBUEHHS
ICHyIOYMX  HENOJIKIB  3aCTOCYyBaHHS, HAJacTh  MOXJIMBOCTI  copMyBaTu
KOHIENTYalbHI 3acagu MO0 BIPOBAHKCHHS B TPOMaid KpaiHU. YYaCHUKH
MapTUCUTIATUBHUX TPOIIECIB MalOTh MOXKJIMBOCTI BIUIMBY HAa OpPraHW MICIIEBOTO

CaMOBPSAYBAHHS MPU MPUUHATTI PIlIEHb OO0 PO3MOAUTY (PIHAHCOBUX PECYpPCIB Ha

204



BUPIIICHHA HarajbHUX MNOTpe0 rpoMaj Ta MEpPCHEeKTUBHUX MOTped pO3BUTKY. B
YMOBax 3HAYHUX pyWHaIll{, COPUYMHEHUX BOEHHUMH HISIMH Ha 3HAYHIA TepUTOpil
Kpainu, oOMexeHMMHU (IHAHCOBUMHU Ta JIIOJCBKUMH pecypcaMH, BaroMuM €
MOCHUJICHHS Y4acTl Ta BMOTMBOBAHOCTI WICHIB TPOMaJ] Y CyCIUIbHIN JISUTBHOCTI MIOA0

BIJTHOBJICHHS Ta PO3BUTKY TEPUTOPIAIbBHUX TPOMAI.

CIIUCOK BUKOPUCTAHMX TKEPEJI

1. Kpuxyn T.I. ITapTucunatuBHe OrOKETyBaHHS TEPUTOPIATIBHUX TPOMaj]
K (DIHAHCOBUI 1HCTPYMEHT COLIaJbHO-€KOHOMIYHOTO PO3BUTKY. [Heecmuyii:
npakmuka ma ooceio. 2025. Ne21. C.60-65.

2. Participatory Budget as a Tool Supporting the Development of Civil
Society in Poland Jarostaw Kempal, Artur Roland Koztowski https://reference-
global.com/download/article/10.2478/nispa-2020-0003.pdf

3. Participatory budgeting Edited by Anwar Shah. The International Bank
for Reconstruction and Development / The World Bank
https://openknowledge.worldbank.org/server/api/core/bitstreams/bfb2f14e-41¢c5-5503-
ba54-9cfch804f51c/content

205


https://openknowledge.worldbank.org/server/api/core/bitstreams/bfb2f14e-

HUPPOBIZALIA OBJIKOBO-AHAJIITUYHOTI' O 3ABE3IIEYEHHA
T'OCIIOJAPCBHKOI JIS1JIBHOCTI CLIbChKOI'OCHOJAPCBKOI'O
HIAITPUEMCTBA

Oasanivyk Haranisa BosiogumupiBHa,
K.€.H., TOIICHT

YMaHCbKUH HalllOHAJIbHUM YHIBEPCUTET
M. YMaHb, YKpaiHa

Beryn.  CydacHuWid  PO3BHUTOK  CUIBCHKOTOCIIOJAPCHKUX  IIIIMPHEMCTB
B1IOyBa€eThCS B YMOBax MH(poBoi TpaHnchopMmallii ekoHoMiku. HeoOXinHiCTh
YAOCKOHAJIEHHS O0JIIKOBO-aHAIITUYHOTO 3a0€3MEUYEeHHs YINPaBIIIHHS T'OCIOIaPChKOIO
TISUTBHICTIO 3YMOBJIEHA 4YacoM 1 NHOTpeOye BIPOBAIKEHHSA Cy4daCcHUX LU(POBUX
TEXHOJIOT1M, aBTOMaTH3allli OOJIKOBUX TPOIECIB, IHTErpamii O0OJIKOBOi Ta
aHalITU4HOI 1H(popMalli, (opMyBaHHS ONEPATHBHOI 1HPOpPMALIKHOI Oa3zu s
MPUIHATTS. OOTPYHTOBAHUX YIPABIIHCHKUX PIIICHb.

Crneuudika AiSUTBHOCTI CLIBCHKOTOCIOAAPCHKUX MIAMPUEMCTB (CE30HHICTD
BUPOOHMIITBA, TPUPOAHO-KIIIMATHYHI YMOBH, 3€MENbHI Ta 010JIOT14HI PECYPCH TOLLO)
noTpedye OMepaTuBHOi, JOCTOBIPHOI Ta KOMIUIEKCHOI iH(MOpMaIliiHoi 6a3u.
Tpaauiiiiai miaxoau 10 00Ky Ta aHaANII3y HE 3aBXKIU 3a0€3MeUyI0Th SIKICTh 00pOOKH
3HAUYHUX 1HGOPMAIIMHUX MACUBIB. Y 3B’S3KY 3 IIUM aKTyaJIbHUM € BIIPOBAKEHHS
M(POBUX TEXHOJIOTIH, M0 3a0€3MeUyI0Th 1HTErpallit0 00JIIKOBOI, YIPaBIiHCHKOI Ta
aHaIITUYHOI 1H(OopMalli B €quHe 1H(hOopMaIliiiHe CEpeIOBHUILE.

Meta pob6oru. Metoto poOOTH € OOTpyHTYBaHHS HampsiMiB IudpoBizarii
00JIIKOBO-aHATITUYHOTO 3a0e3ne4YeHHs roCroAapChKoi JUSITBHOCTI
CLTBCHKOTOCTIOAAPCHKUX MMiMPHUEMCTB Ta BU3HAUYEHHS MOXKJIMBOCTEH BUKOPHCTAHHS
Cy4acHUX IU(PPOBUX TEXHOJIOTIH ISl TIIBUIIEHHS ONEPATUBHOCTI, TOCTOBIPHOCTI Ta
edexTuBHOCTI 1H(DOpMaIliitHOTO 3abe3reueHHs ynpaBiaiHHA. {1 JoCSATHEHHS
MOCTaBJICHOI METH TMepen0ayeHo BH3HAYUTH  OCOOJMMBOCTI  TpaHcgopMairii
00JIIKOBO-aHATITUYHOI CUCTEMH TIAMPUEMCTBA, OXapPAKTEPU3yBATH CydacHi MUQPPOBI

IHCTPYMEHTH Ta OKPECIUTH TEPCIEeKTUBU iX BHUKOPUCTAHHS B YIpPaBIiHHI
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CLIbCHKOTOCTIOAAPCHKUM BUPOOHHUIITBOM.

Martepiaan Ta Metoau. MarepianamMu JOCITIKEHHS € HOPMATUBHO-TIPABOBE
OIATPyHTS, 1HMOpMaliiiHO-aHAMITHYHI JpKEepesia, IIpalll HAyKOBI[IB 3 IIMTaHb
OyXxraiatepchbkoro oOOMiKy, €KOHOMIYHOTO aHamizy, uudpoBoi Tpanchopmamii Ta
YIOPaBIiHHS ClLILCHKOTOCIIOAAPCHKUMHU MIANPUEMCTBAMU. Y MPOLEci JOCIIKSHHS
BUKOPUCTAHO METOJMU aHali3y Ta CUHTE3Y, OPIBHIHHS, y3arajlbHEHHS, TPYITyBaHHS.
3acTocyBaHHS I[MX METOMIB Jaji0 3MOTY PO3TISHYTH OO0NIKOBO-aHATITUYHE
3a0€3IeUeHHs K IHTEerpoBaHy cuctemy (hopMyBaHHS, 0OpPOOKH, aHAIII3y Ta Iepeaadi
iHbOpMaIlii Ui MPUIHSITTS BUBAXKEHUX YIPABIIHCHKHUX PIlICHb.

PesyabTtatn Ta o0Orosopennsi. Iludposizamis 0011KOBO-aHATITHYHOTO
3a0e3nedeHHss  mependayae  mepexiy  Big  (parMeHTapHOTO  BUKOPUCTAHHS
1H(OpMaIIHHUX TEXHOJOTIH 10 (hOpMyBaHHS €IUHOrO UU(POBOro 1H(POPMALIHHOTO
cepenoBuma. Moro OCHOBY CTaHOBHTHMYTh ERP-crcTeMm, XMapHi TeXHOIOTII,
CJIEKTPOHHUN JOKyMeHTooOIr, Bl-mmatdopmu, texnonorii Big Data, mrTyunuii
IHTEJIEKT Ta aBTOMATHU30BaH1 CUCTEMU 30UpaHHs BUPOOHUYOT iHGOpMaIlii.

BaxnuBuMm  HampsMKOM €  aBTOMaTH3alis [EpBUHHOIO  OOJIIKYy Ta
JOKYMEHTO0O0Iry.  BUKOpUCTaHHS  €JeKTPOHHMX  NEPBUHHUX  JIOKYMEHTIB,
aBTOMATU30BAHOTO BBEJCHHS Ta OOpoOKM iH(OpMaIli 3MEHIIyE TPYAOMICTKICTh
OOJIIKOBHX TIPOIIEYpP, CKOPOUYY€E KUIBKICTh TEXHIYHHUX TMOMUIIOK Ta 3abe3rnedye
onepartuBHille popmyBaHHs 1HQOpMaLIiHOT Oa3u.

Jlis  CUTbCHKOTOCMOAAPChKUX MIANPUEMCTB TEPCIEKTUBHUM € TIO€IHAHHS
Oyxranrepchkoi 1H(MopMmanii 3 JaHUMU Npo BUPOOHMYI mponecu. IHdopmania Bix
GPS-nipuctpoiB, J1aT4MKiB, CUCTEM MOHITOPUHTY TE€XHIKU, CYMyTHUKOBUX Ta 1HIIHAX
U(POBUX TEXHOJIOTIH MOXKEe BUKOPUCTOBYBATUCSA JJIsi KOHTPOJIIO 38 BUKOPUCTAHHAM
3eMeJIbHUX, TPYAOBHUX 1 MaTepiadlbHO-€HEPreTUUHUX PECYPCIB.

OcobnmBoro 3HaueHHss HaOyBae iHTerpauiss OOMIKy ¥ aHamiTUKdA. Tak,
TpaaAuIiitHUN 00JIIK TepeBaXXHO (PiKCye BxkKe 3IHCHEHI TOCTOApChKi omepartii, Toi
K urdpoBa 00JIKOBO-aHATITUYHA CUCTEMA CTBOPIOE MOMKIIUBOCTI 71l ONIEPATUBHOTO
MOHITOPUHTY TMOKa3HUKIB, BUSBJICHHS BIIXWUJIEHb, IPOTHO3YBAaHHS Ta MOJEIIOBAHHS

MaiOyTHIX pe3y/bTaTiB.
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3acrocyBanns Bl-cuctem gae 3mory TpanchopMyBaTH BEJMKI Macu OOJIIKOBOI
Ta BUPOOHWYOI iH(poOpMAaIlii y 3pO3yMuUTi aHATITAYHI 3BiTH, JAIOOPINA Ta KITFOYOBI
MOKa3HUKHU JismbHOCTI. Lle cmpusie omepaTHBHOMY KOHTPOJIO COOIBapTOCTI
OPOAYKIi, TOXOHIB, BHUTpAT, PEHTA0ENbHOCTI, pPyXy TpOIIOBUX KOIITIB Ta
e(hEeKTUBHOCTI BUKOPUCTAHHS PECYPCIB.

[lepcieKTUBHUM € BUKOPUCTAHHS TEXHOJIOTIH IITY4YHOTO 1HTENEKTY JUIs
MIPOTHO3YBAaHHS BPOKAWHOCTI, TOMWTY, IIiH, BUTPAT, BHUSABICHHS aHOMAJiil Ta
OIlIHIOBaHHs pu3MWKiB. BomHoyac, eheKTUBHICTh IU(PPOBUX pillleHb 0e3M0CepPeTHBO
3aNeXUTh B AKOCTI BXigHOI iH(popmarii. ToMy HH3bKa SIKICTh J@aHUX 3YMOBIIIOE
HU3BKY SIKICTh PE3YJIbTaTIB aHAJITUYHOI CHCTEMH.

[Mudporsizalliss 3MiHIOE HE JHIINE TEXHOJOTIIO BEACHHS OyXrajaTepChKoro
00J1iKy, a ¥ mpodeciiiny posib Oyxrajirepa Ta BUMOIH J0 MOr0 KOMIIETEHTHOCTEH.
ABTOMAaTH3aIlis pyTUHHUX OMepailii, 00poOKH MepBUHHUX JIOKYMEHTIB, POpMyBaHHS
PEECTPIB AHATITUYHOTO 1 CUMHTETUYHOIO OOJIKY Ta 3BITHOCTI MOCTYIMOBO 3MEHIIYE
YacTKy TEXHIYHOI poOOoTH (haxiBIsl Ta CTBOPIOE MOMJIMBOCTI Il MOTO aKTHUBHOL
y4acTi B yIpaBJIiHHI 1ITPUEMCTBOM.

byxrantep nenami Oliublie MEPEXOAUTh Bl BHUKOHAHHS  MEPEBAXKHO
0OJIIKOBO-TEXHIYHUX (PYHKIIA O aHAIITUYHOI, KOHTPOJIbHOI, KOHCYJIbTATUBHOI Ta
MPOTHOCTUYHOI JISUTbHOCTI, TIOB’S3aHOI 3 OI[IHIOBAaHHSM (DIHAHCOBOTO CTaHYy,
€(EeKTUBHICTIO BUKOPUCTaHHS PECYPCIB, BHSBIEHHSM pPHU3HUKIB Ta MIATOTOBKOIO
iH(bOopMaIi 111 NPUHHATTS YIPABTIHCHKUX PIllICHb.

3poctae motpeba y (opMyBaHHI HUPPOBUX KOMIIETEHTHOCTEH Oyxranrepa,
30kpemMa HaBu4ok pobotu 3 ERP-, obmixoBumu Ta Bl-cuctemamu, eneKTpoHHUM
JTOKyMEHTOO00ITOM, XMapHUMHU CEPBICAMH Ta Cy4YaCHUMHU 3aC00aMU aHATITUKU JTaHUX.
[TepcrieKTHBHUM HANMPSMKOM € BUKOPHUCTaHHS IHCTPYMEHTIB IITYYHOTO IHTEICKTY
U aHamiTU4YHOI ~ oOpoOku  iHQopmarlii, BUSBICHHA  3aKOHOMIPHOCTEM,
MPOTHO3YBAHHS Ta MIATPUMKHU MPUIHATTS YIPABIIHCHKUX PIIlICHb.

Otrxe, uuppoBy TpaHchopmallilo OO0JTIKOBO-aHAIITUYHOTO 3a0€3MeUeHHS

JOIITBHO PO3TJISIIATH K IMOCIIITOBHUAN KOMITIEKCHHH Tiporiec (Tadu. 1).
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Taoauusa 1

Tpancpopmanisi 00,1iKOBO-aHATITHYHOT0 3a0e3Me4YeHHsI B YMOBax Hu(poBizanii

Etan Inicr PesynbTaT / ynpaBiaiHChKUN
TpaHchopmaririi ehexT

Tpanumiitamii 301p, 06podka Ta ®opmyBaHHs 6a30BO1

00K CHUCTEeMAaTH3allisl IEPBUHHUX iH(pOopMaIlii mpo
JOKYMEHTIB; BEJICHHS PETICTPIB | TOCHOJAPCHKI Omepartii,
OyXTanTepCchKOro 00JIIKY; aKTHUBH 1 3000B’s13aHHS,
¢bopMyBaHHSI 3BITHOCTI. JIOXOJIU Ta BUTPATU

HiANPUEMCTBA.

Hudporizarris [TepeBeneHHs ManepoBUX [TigBuUIIIEHHS TOCTYITHOCTI,

JTAHUX JIOKYMEHTIB Ta 00J11IKOBOT OTIEPaTUBHOCTI Ta
iH(pOopMaIlii B €JICKTPOHHY 30epexeHHs iHdopmarlii;
dbopMy; BUKOPUCTAHHS CKOPOYEHHSI MarepoBOro
€JIEKTPOHHOTO JOKYMEHTOO00ITY, | JOKYMEHTOOOITY.
XMapHHUX CEPBICIB, HIUPPOBUX
0a3 JaHux.

ABTOMaTu3alisg ABTOMaTHU30BaHE BBEIACHHS, 3MeHIIICHHA

MPOLIECIB 0o0poOka Ta cucremMaTh3auis TPYJAOMICTKOCTI OOJIKY,
0O0JIIKOBHX JAaHMX; aBTOMAaTUYHE | KIJIBKOCTI TEXHIYHUX
(opMyBaHHSI pETiCTPiB, 3BITIB, NOMMJIOK 1 4acy Ha 00poOKy
PO3paxyHKiB TOIIO. 1H(dOopMmarii.

InTerpartis O06’eHaHHs OyXralaTepChKuX, ®opMyBaHHS KOMILIEKCHOT

iHbopMmartii ¢d1HaHCOBUX, 3€MENbHUX, 1H(dopmarliiitHoi 6a3u Ta

BUPOOHUYUX, KAJAPOBUX Ta
IHIIUX JaHUX Y €IUHOMY
1H(hOpMaIIHHOMY CepeOBUIIII.

MO>KJIUBICTh ONEPATUBHOTO
OTpUMaHHS 1H(pOopMaIlii mpo
JUSTIBHICTD MIIPUEMCTBA.

Bl-anamtuka

BukopucTaHHs aHAIITUKY JJ15
Bi3yasti3alli Ta aHali3y BEJIUKUX
MacHuBiB JaHUX; POpMyBaHHs
IHTEPaKTUBHUX 1H(POpMALIHHUX
MMaHeJIeH, 3BITIB.

OnepaTuBHE BUSBIICHHS
B1IXUJICHD, TCHACHIIH,
npoOJIEeMHUX 30H Ta
OLIHIOBaHHS €()eKTUBHOCTI
rOCTHOIAPCHKOT AISTTLHOCTI.

[Iporno3yBanHs | BUkopHCTaHHS HAKOMUYEHUX [Tepexin Bix anamizy
JaHUX JJI IPOTHO3YBaHHS MUHYJUX Pe3yJbTaTiB 10
JIOXOJIIB, BUTPAT, (hPiHAHCOBUX nependadeHHsT MalOyTHIX
pe3ynbTaTiB, MOTPed y pecypcax | 3MiH 1 CBOEYACHOTO
Ta 1HIINX MMapaMeTPiB. pearyBaHHs Ha pU3UKHU.
[nTenekTyanbHa | 3aCTOCYBaHHS IHCTPYMEHTIB [linBuILIEHHS
MIATPUMKA MITYYHOTO 1HTEJEKTY Ta O0OTPYHTOBAHOCTI,
YIPaBIIHCHKUX IHTEJIEKTyaJIbHOI aHATITUKU JUIsl | OMEPAaTUBHOCTI Ta SKOCTI
pilleHb BUSBJICHHS 3aKOHOMIPHOCTEH, pllIeHb, Nepexiy 10

OIIIHIOBAHHS AJIbTEPHATHUB JIJIS
YOPABIIHCHKUX PIMICHb.

IIPOAKTUBHOTO YIIPABIIiHHS
1 IITPHEMCTBOM.
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[Mudporizartiss  00MIKOBO-aHATITUYHOTO  3a0€3MEUYEHHSI  TOCMOAAPCHKOI
TISTBHOCTI  CUTBCBKOTOCTIOIAPCHKOTO  MIAMPUEMCTBA  JEMOHCTPYE  TTOCIITOBHHMA

nepexija BiJ TpaJauIliiHOTO 00Ky A0 1HTErpoBaHoi U poBoi cuctemu (puc. 1).

Hudpore indopMmaitiitne cepeoBuIIE MIAMTPUEMCTBA
(emnHa 6a3a maHuX, iHQOpMaIliiiHa Oe3reKa, IHTeTrpallis CHCTEM)

@ Amnanituka Ta
JIxeperna qaHux, YIPaBIHCHKI
OyXraJlTepcbKui pimeHHs, piHaHCH Ta
001K, Interposana PO3paxyHKH,
yIIPaBIIiHHS E> 0631}‘0130' E> IUTAaHYBaHHS Ta
pecypcamu, aHaTITH9HA OrOKETYBaHH,
BUPOOHUYMI CHCTCMa aHaJiTUKa Ta
00JIIK KOHTPOJIb

Texnomorii Ta inctpymenTu (ERP-cuctemu, Bl-ananituka, xmMapHi
TexHoJorii, Big Data, mTy4Huii IHTENEKT, EJIEKTPOHHUMN IOKYMEHTOOOIT)

U

Pesynbratu nudposizaiii (migBuileHHs €¢eKTUBHOCTI YIIPaBIIIHHS,
3HM>KEHHSI BUTPAT, ONTUMI3allisl peCypcCiB, MIABUIICHHS SIKOCTI JaHUX,
OINEepaTUBHICTh 1H(POPMAILIii Ta 3BITHOCTI, 3pOCTaHHS MPUOYTKOBOCTI Ta

KOHKYPEHTOCIIPOMOKHOCTI MIAIPHUEMCTBA)

Puc. 1. llndposizauisa 00,1iKOBO-aHAJTITHYHOTO 3a0e3MeYeHHS IOCMOAAPCHKOL

TiIILHOCTI CLUIBCHKOTOCIOAAPCHKOI0 MiINMPUEMCTBA

BucnoBku. L{udposizaiis 0011KOBO-aHAIITUYHOTO 3a0€3MEUYECHHS € BaXKJIMBUM
HaIMpsIMOM TIJBUIIEHHS €()EKTUBHOCTI YMPAaBIIHHSI TOCMOAAPCHKOIO MiSUTHHICTIO
CLIIBCBhKOTOCTIOIapChKOro mianpueMcta. Bukopucranus ERP-cucrem, Bl-ananituku,
XMapHUX TexHojoriii, Big Data, mTyyHOro iHTENEKTy Ta EJIEKTPOHHOIO
JIOKYMEHTOOOITY CIpHUs€ MABUIIICHHIO ONEPATUBHOCTI, JOCTOBIPHOCTI Ta MPO30POCTI
iHdopmani. [HTerpamis 00JIKOBUX, (PIHAHCOBUX Ta BUPOOHUYMX JAHUX CTBOPIOE
YMOBH JIJIsl TIEPEXOTy BiJl KOHCTATAIll PE3yNbTATIB MISUIBHOCTI JI0 iX OMEPATHBHOTO

aHajizy Ta TporHo3yBaHHA. lle 1ae 3MoOry CBO€YACHO BUSBIISITH BiJIXUJICHHS,
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OIIHIOBATH PHU3UKH, KOHTPOJIOBATH BHUKOPHUCTAHHS PECypCIB Ta MNPUAMATH
OOIpYHTOBaHI YIPABIIHCHKI PIIIICHHS.

[lepcriekTBHA MOJICITh 00JT1IKy-aHATITHIHOTO 3a0€3MeUeHHS
CLIBCHKOTOCTIOAAPCHKOTO MIANPUEMCTBA Mae Oa3zyBaTHCs Ha iHTerpaiii nudpoBux
TEXHOJIOT1M, SKICHUX JaHWUX, aBTOMATHU30BAaHOTO OOJIKYy Ta aHaJITUYHHUX
IHCTPYMEHTIB, 110 3abe3reuye (GOopMyBaHHS €IMHOTO 1H(POPMAIIIHHOTO CepeaoBHIIA

Ta MABUIIYE KOHKYPEHTOCIIPOMOKHICTD T AMPUEMCTBA.
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®IHAHCOBA AHAJIITUKA ACUMETPI EGEKTUBHOCTI
BAHKIBCBHKOI JIIJIBHOCTI B YMOBAX BOEHHOI'O CTAHY

ITocagneBa Oxcana MuxaijriBHA

K.€.H., TOLIHT

noteHT kadeapu GiHaHCiB, 00JIKY Ta OMOJATKYBaHHS
XepCOHChKUI HAIlIOHATbHUHN TEXHIYHUM YHIBEPCUTET

Beryn. IloBHOMacmiTaOHa BiiHa CYTTEBO 3MiHWJIA YMOBH (DYHKI[IOHYBaHHS
0aHKIBCHKOTO CEKTOPY YKpaiHW, MOCUIUBIIM KPEIWUTHI, MPOLEHTHI Ta OmepariiiHi
pusuku. llompu wMacmTad 30BHIIIHIX IIOKIB, OaHKIBCbka cucteMa 30eperia
(IHAaHCOBY CTIMKICTh, 3JaTHICTh BUKOHYBaTH 3000B’A3aHHS Mepell KIIEHTaMHU Ta
MIOCTYNOBO BIJHOBIIOBATH NPHOYTKOBICTb. Pa3oM 13 TUM pe3ysbTaThd OKPEMUX
0aHKIB 3QJIMIIAIOTHCS HEOJAHOPIAHUMHU, a MOKpallleHHd (IHAHCOBOTO pe3yJbTaTy He
3aBXU CYNPOBOJIKYETHCS BIMOBIIHUM I1JBUILICHHSIM SIKOCT1 aKTHUBIB.

3a TakuxX YMOB OIlIHIOBaHHS OaHKIBCHKOi €(DEKTHBHOCTI MOTPEOye BUXOAY 3a
MEX1 aHajizy aOCOJIIOTHOTO pO3Mipy MpUOYTKY. 3HaYyHO OUIbII 1H()OPMATUBHUM €
MOETHAHHS MOKA3HUKIB MPUOYTKOBOCTI, MAPKUHAIBHOCTI, KPEAUTHOTO PU3HUKY Ta
KaImTaJbHOI CTIHKOCTI. Takui MmiaxiJ J03BOJISIE BU3HAYWTH, HACKUIBKH CTIMKHUM €
BIJIHOBJIEHHS1 OaHKY Ta 32 paxyHOK SIKUX ()aKTOPiB BOHO (POPMYETHCH.

Lias podoTu. MeToro MOCTIKEHHS € BUSIBICHHS acUMETpiil (iHaHCOBOI
e(eKTUBHOCTI OaHKIBCHKOi [ISJIBHOCTI B YMOBAaX BOEHHOTO CTaHy ILISIXOM
MOPIBHSJIBHOI ~ OLIHKM TOKAa3HUKIB MNPUOYTKOBOCTI, MAapXUHAIBHOCTI, SIKOCTI
kpeautHoro moptdens Ta kamitaasHOi cTiiikocTi AKb «IHAYCTPIAJIBAHK» 1
0aHKIBCHKO1 CUCTEMHU Y KpaiHU.

Marepianu Tta meroau. IHdopmariiiiHo 0a3010 JTOCHIIKEHHS € OQILiiHI
cTaTucTU4HI MaTepianu HamonansHoro 6anky Ykpainu Ta onpuirogHeHa (hiHaHCOBa
3BITHICTB [TAT «AKB «IHIYCTPIAJIBAHK» 3a 2022-2025 poku. JIjis OIliHIOBaHHS
e(eKTUBHOCTI OaHKIBCHKOT MIsUTBHOCTI BUKOPHUCTAHO METOJM KOoe(DiIieHTHOro Ta
MOPIBHSJILHOTO aHAII3Y.

Pe3ysnbTatu Ta 00roBopeHHs. [ oIiHIOBaHHS €()EKTUBHOCTI OAHKIBCHKOI
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TISTTBHOCTI  30CEPEMMO yBary Ha TPhOX B3aEMOIIOB S3aHUX XapPaKTEPUCTHUKAX:
yucTii mpoueHTHid wMapxki (NIM), dactmi Hempamrorounx kpenutiB (NPL) Tta
noctaTHocTi Kamitamy. NIM xapaktepusye e(peKTUBHICTb (POpMYBaHHS YHCTOTO
MPOLIEHTHOTO JI0XOAY BIAHOCHO JOX1IHUX aKkTuBIB 0aHKy, NPL — sSiKicTb KpeIuTHOTO
noprdens Ta wmacmTad HAKOMUYEHOTO KPEAUTHOTO pHU3MKY, a I[OKa3HUKU
JIOCTATHOCTI KaIliTaly B1JOOpa)karOTh CIPOMOKHICTh OAHKY IMOTJIMHATH MOTEHITIHHI
30UTKM. IXHS CHiNpHA OIiHKA Ja€ MOXKIHMBICTh BH3HAYMTH, HACKIIBKH MOKPAIICHHS
JIOX1THOCT1 OaHKIBCHKHUX OTEparliii MiAKPIILIIOETHCS BIAMOBIAHOK SKICTIO aKTHBIB 1
JOCTAaTHIM 3amacoM (iHaHCOBOI CTIHKOCTI.
3icTaBJ€HHS YUCTOI MPOLIEHTHOI Map K1 Ta SKOCTI KpeautHoro noprdens [TAT
«AKBb «IHAYCTPIAJIBAHK» 13 cepenHiMu moka3HUKaMH OaHKIBCHKOI CHCTEMH
VYkpainu HaBeneHo B TaOI. 1.
Taoauusa 1
IopiBasiabaa quuamika NIM ta NPL ITAT «AKBb «IHIYCTPIAJIBAHK» i

0aHKIBCbKOI cucremu Ykpainu y 2022-2025 pokax, %

[Toka3nuk 2022 pix 2023 pik 2024 pix 2025 pik
NIM 6aHKIBCBKOi CUCTEMH Y KpaiHu 6,45 6,84 6,86 6,80
NIM ITAT «AKB «IHYCTPIAJIBAHK» 2,80 3,54 5,01 5,43
NPL 6ankiBcbkoi cuctemu YKpainu 38,0 37,4 30,3 -
NPL ITAT «AKB «IHAYCTPIAJIFAHK» 77,20 67,98 75,28 75,99

Iicepeno: cghopmosarno na ocnosi [1; 2; 3].

Juuamika NIM cBiquuTh TIPO TMOCTYNOBE INJBUINCHHS €(QEKTUBHOCTI
nponieHTHux omneparnii IHAYCTPIAJIBAHKY. Yoponosx 2022-2025 pokiB 4ucTa
MpoLeHTHa Mapxa 3pocia 3 2,80 no 5,43%, Toxai sik y OaHKIBCbKIA CHCTEMI BOHA
3aJUIIanacs BIAHOCHO CTaOlIbHOIO — y Mexax 6,45-6,86%. BiacraBanns OaHky 3a
NIM y pesynbrarti ckopotuiocs 3 3,65 B.i. y 2022 poui o 1,37 B.i. y 2025 pomi. Lle
JIOTIOBHIOE OIIIHKY BJIACHOI JAMHAMIKM TIOKa3HWKa: OaHK HE JIMIIE MiABUIIYBaB
MapKHUHAIBHICTh, @ W TOCTYIIOBO HAOJMXaBCS J0 CEPEAHBOTO PiBHS OaHKIBCHKOTO
CEKTODY.

3HAYHO CKJIAIHIIIOI 3aJIMIIAETHCA CUTYAIls 3 SKICTIO KPEIUTHOTO TOpTders.

Yactka NPL THJIYCTPIAJIBAHKY micns 3uuxenus 3 77,20% y 2022 pomi 110
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67,98% y 2023 pori 3H0BY 3pocia — 110 75,28% y 2024 pomi Ta 75,99% y 2025 porri.
Hatomicte y OaHKIBCBbKIM cucTeMi VYKpaiHH TICAS CIPUYMHEHOTO BiMHOIO
MOTIPIICHHS  SKOCTI  KpeauTHoro moprdens cdopmyBaigacs TEHACHINS 0
noctynoBoro ckopoueHHss NPL: 3a mimcymkamu 2023 poky iX yacTka CTaHOBHIIA
37,4%, a 2024 poxy — 30,3%. HBY mnop’s3ye Taky auHamiky mnepeaycim i3
HApOLIyBaHHSM HOBHMX KpEIWUTIB Kpamioi SKOCTI Ta CIHMCAHHSIM HEIMpaIoryoi
3a00pPTrOBaHOCTI.

Jns mornuOieHHsT TOPIBHMUIBHOI (PiHAHCOBOI aHANITUKKA BU3HAYUMO PO3PHUB
MDK TTOKa3HUKOM OKpPeMoro 0aHKy Ta HOTO CEpeTHbOCUCTEMHUM PiBHEM:

Gi = Poank,i — Psys,i» 1)

ne G;— BeNMYWHA PO3PHBY 3@ i-M MOKA3HUKOM, B.IL.;

Ppank,i— 3HAYEHHSA NTOKAa3HUKA JIOCIIKYBaHOTO OaHKY;

Pg,,¢ i— BIIOBI/IHE 3HAYEHHS OAHKIBCHKOI CUCTEMH Y KpaiHH.

st NIM ckopoueHHst aOCOMIOTHOT BEJIMYMHU BiJl'EMHOTO PO3PUBY CBIIYUTH
po HAOJMKEHHSI 0aHKY JI0 CEPEAHBLOCUCTEMHOIO PiBHS MapkuHaiabHOCTI. J{is NPL
MMO3WTUBHE 3HAYCHHS PO3PUBY O3HAYA€ TICPECBUIICHHS YaCTKHA HEMPAIOI0YNX
KpeIuTiB OaHKY HaJ BIAMOBIIHUM IOKa3HUKOM OaHKIBCHKOi CHCTEMH, TOMY HOTO
301JIBIIICHHS OI[IHIOETHCS HETATUBHO.

PesynpTaTi po3paxyHKiB HaBeI€HO B TaOJI. 2.

Tadauusa 2
Binxunenns nokasuukis I[TAT «AKBb «IHAYCTPIAJIBAHK)» Bix cepeannoro

piBHA 0aHKIBCHKOI cucTeMu YKpainu y 2022-2025 pokax, B.II.

IToka3Huk 2022 pix 2023 pix 2024 pix 2025 pix
Po3zpus 3a NIM -3,65 -3,30 -1,85 -1,37
Po3pus 3a NPL +39,5 +30,58 +44 98 -

icepeno: pospaxoeano asmopom 3a oanumu mao:n. 1.

3a NIM mnpocTexyeThecsi TOCIIJOBHE CKOPOYEHHSI HETATUBHOTO PO3PUBY, IO
BKa3y€ Ha HaOJMKEHHS MapKUHAJBLHOCTI 0aHKY J0 CEpeIHLOCHUCTEMHOrO piBHs. 3a
NPL renaenmis npuanumnoo inma. [licas ckopouenns po3pusy a0 30,58 B.m. y 2023

potii BiH 301nbmuBes 10 44,98 B.i. y 2024 poui. OTxe, BITHOBICHHS €()EKTUBHOCTI
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MPOIIEHTHUX OTepaiiii 0aHKy BimOyBaeThCcs 3HAYHO INBUJIIE, HIK MOKpPAIIEHHS
AKOCTI Horo kpeauTHoro moptdens. Came 119 HEBIAMOBITHICTE (OPMYE OIHY 3
KITt0uoBUX acumeTpiit pinancosoi epexktuBHocTi IHAY CTPIAJIBAHKY.

O1iHKy JOUUIFHO JOMOBHUTH MOKAa3HWKAMH JOCTAaTHOCTI KamiTally, OCKIJIbKU
3HAYHUN KPEIUTHUM PU3UK TOoTpeldye BIAMOBIAHOrO (iHAaHCOBOTO Oydepa s
MOTJIMHAHHS MOTEHIIIMHUX BTpaT (Tad. 3).

Tabmus 3
IHopiBHsisibHA XapakTepucTuka Kanitadizanii ITAT «<AKbBb

«IHAYCTPIAJIBAHK» i 6ankiBcbkoi cuctemu Ykpainu y 2025 poui, %

Iloka3Huk BbankiBceka cucteMa Ykpainu AT «AKB
P «HJTYCTPIAJIBAHK»

Hopmarus IIF)CTaTHOCTl 16,37 42.95
pPEeryJasTUBHOIO KaliTainy
HopMaTHB ‘ IOCTAaTHOCT1 16,08 42,95
Kanitany | piBHs
Hopmarus _ AOCTaTHOCTI 16,07 42,95
OCHOBHOTO Karnitany | piBHs

Howcepeno: cghopmosano na ocnosi [4; 5].

Y 2025 pomi mnokazumku jgocratHocti kamitany IHIAYCTPIAJIBAHKY
CYyTTEBO TIEPEBUILYBAJIM BIAMOBIIHI CEPEIHBOCUCTEMHI 3HadYeHHs. Hopmarus
JIOCTaTHOCTI PETYJSITUBHOTO Kamitaly OaHkKy craHoBuB 42,95% mpotu 16,37% y
OaHKIBCBKIM CHCTEMi, a aHaJOriyHe CIHIBBIIHOIICHHS CIIOCTEpirajsocs 3a
MOKa3HUKaMH JOCTaTHOCTI KamiTaly NEepIIoro piBHA Ta OCHOBHOIO KarmiTaiy
nepuioro piBHsA. Bucokuiéi 3amac Kamitany MIABUILYE CIPOMOXKHICTH OaHKY
abcopOyBaTH MOTEHLIMHI 30MTKH, TOB’S13aH1 3 KPEAUTHUM PU3UKOM, IIPOTE HE yCYBA€E
CTPYKTYPHOI MpoOJIeMU HU3BKO1 SKOCTI KPETUTHOTO MOPTQheETs.

[ToennanHst pe3ysibTaTiB TPHOX HAMPSIMIB aHAJI3y BUABISE ACUMETPUUHUI
XapakTep BIAHOBIECHHS (PiHAHCOBOI €(EeKTHUBHOCTI OaHKy. 3 OAHOro OOKy, 3pOCTa€e
YICTa MPOLIEHTHA Mapa, CKOPOUY€EThCS i BiICTaBaHHS BiJl OAHKIBCHKOI CUCTEMH, a y
2025 pomi OaHK TMmicis TPUPIYHOTO TNEpiogy 30UTKOBOCTI TMOBEPHYBCA 1O
MO3UTHUBHOIO (PIHAHCOBOTO pe3yJbTaTy. 3 1HIIOTO — KPEOUTHUH MNOPTQeb

3QIMIIAETHCS ICTOTHO OOTSDKEHHMM HEIPAIIOI0YMMH aKTHBaMU. BHCOKa JOCTAaTHICTh
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Kamitany (opmye 3HaA4HHWM 3amac (iHAHCOBOI CTIMKOCTI, ajie¢ HE HIBEIOE PHU3UKH,
OB’ s13aHi 3 SKICTIO aKTUBIB.

Taka koMmOiHAIlI TTOKAa3HUKIB JI03BOJISIE PO3MEKYBATH BIIHOBJICHHS MTOTOYHOL
pe3yNbTaTUBHOCTI Ta GopMyBaHHS CTiiikoi (piHaHcoBoi edexTuBHOCTI. [lepiie Bxke
npocrexyerbest 'y 3poctanHi NIM Ta nokpaiienHi (iHaHCOBOTO pe3yibTaty. Jpyre
noTpedye He Julle MIATPUMaHHS JOCTAaTHHLOTO PIBHS KamiTaiizarii, a # 1CTOTHOTO
CKOpPOYEHHSI TMPOOJEeMHOI 3a00prOBaHOCTI Ta HAOIMKCHHS TIOKA3HHWKIB SKOCTI
KpEAUTHOTO MOPTQEs 10 CEPeIHbOCUCTEMHUX TapAMETPIB.

BucnoBku. IIpoBenena ¢QinancoBa aHaJITHKA 3acBiMunia HEOJIHOPIAHICTH
MPOLIECIB BITHOBJIEHHS €(PEKTUBHOCTI OAHKIBCHKOI JISJIBHOCTI B yMOBaX BOEHHOIO
crany. Ha mnpukmam IIAT «AKb «IHIYCTPIAJIBAHK» BcranoBieHo, 10
MOKpAaIIeHHs €(EKTUBHOCTI MPOLUEHTHUX ONEpaliil BiIOYBAETHCSA HA Tl 30€peKEHHS
3HAYHOTO KPEAUTHOTO PU3HKY. YTpoaoBxk 2022-2025 pokiB po3puB 13 0aHKIBCHKOIO
cuctemoro 3a NIM ckopotuBcsa 3 3,65 no 1,37 B.I., IO XapakTepu3ye MOCTYIIOBE
HaOJIM)KEHHS. MapKUHAJIBHOCTI 0aHKYy 0 CepeIHbOCUCTEMHOrO piBHA. HaTomicTh 3a
NPL po3pus y 2024 pori gocsr 44,98 B.11., 3aCBiTYMBIIN TTOTIMOICHHS TUCTIPOIIOPITIT
B SIKOCT1 KPEIUTHOTO MOPTdes.

Bucokwuii 3anac kamitanxy miABHUIINY€E 3JaTHICTh OAHKY MOTJIMHATH TMOTEHIIHHI
BTpaTH, OJIHAK caM MO co0l HE € JOCTaTHhOIO O3HAKOI CPOPMOBaHOI (HIHAHCOBOI
edekTuBHOCTI. OCHOBHA BHUABJICHA ACHUMETPIsl TOJATAa€E Yy BUIEPEIKATILHOMY
MOKPAIICHH] MapXUHAIBHOCTI Ta KamiTadbHOI CTIMKOCTI TOPIBHSHO 3 SKICTIO
KpenutHoro mnoptdens. Tomy mnopanbliie MiABUIICHHS €(PEKTUBHOCTI IsJIBHOCTI
O0aHKy Mae OyTH TOB’s3aHE MEPEAYCIM 31 CKOPOUEHHSAM MTPOOJIEMHOI 3a00pTrOBaHOCTI,
YIOCKOHAJIGHHSAM CHUCTEMHU YIPABIIHHSI KPEAUTHUM PHU3UKOM Ta 3a0e3MeueHHIM
30aJ1aHCOBAHOTO CIIBBIJHOIICHHSI MPUOYTKOBOCTI, PU3MKY M KamiTamy. 3a TaKuxX
YMOB TMIO3UTHMBHI 3MIHM (DIHAHCOBUX peE3yJbTaTiB MOXYTh HAOyTH CTIMKOTO
XapaKkTepy.
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VIIK:347.1
IMOBHOBAKEHHSI ITPEJJCTABHUKA: IIPABOBA ITPUPOJIA, MEKI TA
OCOBJINBOCTI 3JIMCHEHHSI

KoBanenko Inna AnarosiiBHa
K.FO.H., JIOLICHT

IHonomapenko Imurpo IOpiitoBu4
KwuiBcekuit HarionansHuil yHiBEpCUTET
TEXHOJIOT1H Ta TU3aiHy

M. KuiB, Ykpaina

AHoOTamia: Y Te3ax JOCHIKEHO IIPaBOBY MPUPOJLY IOBHOBA)KEHb
MpeJICTAaBHUKA K 0a30BOT0 1HCTUTYTY LIMBUILHOTO MpaBa. [IpoaHanizoBaHO KIIIOUOBI
IM1JCTAaBU iX BUHUKHEHHS (3aKOH, JOTOBIpP, aKT IOPUIUYHOI 0COOM) Ta BU3HAYEHO YITKI
MeX1 3AIMCHEHHS MpaB mpencTaBHUKOM. OcoOMMBY yBary TPHAUICHO HaCIigKaMm
MEPEeBUILECHHS IMX MEX Ta MEXaHI3My PETPOCIEKTHBHOTO CXBaJICHHS IMPaBOYUHIB
nosiputeneM. OKpeciaeHO OCOOJMBOCTI BHMKOHAaHHS TOBHOBaXEHb, 30KpeMa
3aKOHOJIaBUy  3a00poHY KOHGIIIKTY 1HTEepeciB Ta  creuudiky I1HCTUTYTY
nepenopyueHHs. PoGoTa KOMIUIEKCHO pO3KpUBAa€E MeEXaHI3M 3aXHUCTy TMpaB
MIPEICTABICHOI 0COOM y BIITHOCHHAX 13 TPETIMU OCOOAMHU.

KirouoBi cioBa: IIpenctaBHUIITBO, TTOBHOBXCHHS MpEACTaBHUKA, MPAaBOBA
IpUposia IMpPeICTaBHUITBA, MEXI I[OBHOBAaXEHb, IE€PEBUIICHHS ITOBHOBAXXEHb,
IMBUIbHI TIPABOBITHOCUHU, JOBIPEHICTh, 3aKOHHE MPEICTABHUIITBO, KOMEpIlIHE
MPEACTABHUITBO, TMEpPENOPYUYCHHS (CyONpeICTaBHUIITBO), KOH(MIIKT 1HTEpECIB,

HAaCTYITHC CXBAJICHHA ITPABOYHUHY, 3aXHCT IIpaB I[OBipI/ITeJ'Iﬂ.

OcHoBHuii Tect. JloCHmiKEHHSI 1HCTUTYTY ITOBHOBa)X€Hb IpEJICTaBHUKA

3yMOBJIEHA HOTO (DyHIaMEHTATHHUM 3HAYEHHSAM JJis 3a0e3medeHHs] CTaOlIbHOCTI Ta
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MPaBOBOi BU3HAYEHOCTI B CYYaCHOMY LHMBUIBHOMY ¥ TOCHOJAapChbKOMY OOOpOTI
[2, c. 65]. KonHa cdepa mpaBo3acTOCyBaHHS — BijJ IMOOYTOBHX yroja I'POMAISH JI0
MacIITa0HUX KOMEPILIMHUX MPOEKTIB — HE MOke €(heKTUBHO (YHKIIIOHYBaTH 0e3
HAJIIHOTO MeXaHI3My JIeJieryBaHHs mpaB Ta 000B's13KiB. Tpanchopmalist CycriabHIX
BIJIHOCHH, CIPUYMHEHA TJI0OAMi3alli€l0 EKOHOMIKM Ta CTPIMKUM PO3BUTKOM
TEXHOJIOT1M, BHUCYBa€ HOBI BHUMOTM JI0O PO3YMIHHS MPaBOBOI  NPUPOAU
npencraBuunTBa [1, c¢. 27]. BnpoBamkeHHS €NEKTPOHHOTO JOKYMEHTOOOIry,
BUKOpUCTaHHs KkBalidikoBanux enektpoHHux mianucie (KEIT) Tta mmardopm
€JICKTPOHHOI KOMEpIlii MepeHeciad OUTBIIICTh MPABOYUHIB Y BIPTYaIbHHIM TPOCTIP
[4,c. 89]. V¥V Takux peamisix onepaTuBHa Bepudikalis giliCHOTO o00csTy
IIPAaBOMOYHOCTEHN MOBIPEHOTO CTa€ CKIAIHIIIMM 3aBJaHHSIM, IO CTBOPIOE PHU3UKU
IS 3JI0BXKMBaHb, HABMICHOTO BUXOJTy 32 MEX1 HaJJaHUX MOBHOBA)KEHb a00 BBEICHHS
KOHTPareHTIB B OMaHy II0JI0 PEaJbHOro cratrycy ocoOu. Oco0nMBOi rocTpotu L
npoOsiemaTuka HaOyBae y cdepl KOPHOPATUBHOIO YIPABIIHHA, JI€ BHYTPIIIHI
KOH(DJIIKTH MDK BJIACHUKAMU MIJINPUEMCTB 1 TOMN-MEHEIKMEHTOM HalyacTille
KOHIEHTPYIOTbCSI HABKOJIO TEPEBUILICHHS JUPEKTOPAaMHU CBOiX CTAaTyTHHX 4H
JOTOBIPHUX JIMITIB, M1 B yMOBax IMPUXOBAHOIO KOH(IIKTY 1HTEpeCiB abo
HECaHKI[IOHOBAHOTO BiAUYKEHHS akTUBIB [5, c. 42]. Taki gedexTu npeacTaBHUIITBA
Oe3rmocepeTHbO  3arpOXKyIOTh MaMHOBIM Oe3merni CyO0'eKTiB TOCIoAaprOBaHHS Ta
MIIPUBAIOTH 3arajbHUI 1HBECTULIIMHUI KiiMat y nepxkaBl. OKpiM TOro, BITYU3HSIHA
JOKTpUHA TPUBATHOTO TMpaBa TmiepeOyBae TMiJ BIUIMBOM JWHAMIYHOI MPAKTUKU
Bepxoaoro Cyny, sKa AEMOHCTpYyE TMOCTYMOBHH TMepexii A0 MIMPIIOTrO
3aCTOCYBaHHS €BpPONEHCHKUX CTAaHAApPTIB, 30KpEMa MPHUHIUIIB JOOPOCOBICHOCTI Ta
JTOKTPUHHM 3a00pOoHU cynepewnBoi moBemaiHnku (ectomens) [3, c. 145]. Cymosa
MpaKkTHKa JIe/1alll YacTillle BU3HAE, [0 TOBEIHKA CAMOT0 JOBIPUTENS MOXKE CBIAUUTH
PO HACTYIHE CXBAJCHHSA YroJW HaBiTh 3@ BIACYTHOCTI ()OPMaibHOIO MHUCHMOBOIO
MIITBEPDKCHHS, IO KapAWHAJIBbHO 3MIHIOE IIJIXOAM JO BHPIMICHHS CIOPIB.
HeoOXiHICTh yCYHEHHSI CyNepedyHOCTed MK HOpMaMu IIpaBa Ta MOTpedaMu
MPaKTUKH, YHI(QIKAIisA CyJOBUX IMIJXOJMIB O BHU3HAHHS TPABOYMHIB HEIINCHUMU

yepes aedeKTH MPeCTaBHUIITBA, @ TAKOXX MOIIYK MPAaBOBOTO OajlaHCy MiX 3aXMCTOM
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IHTEpECiB TPEICTaBICHOI OCOOM Ta 3aXHCTOM IpaB JOOPOCOBICHHX TPETIX OCiO
BUMAararmTh TJIMOOKOTO W CHUCTEMAaTUYHOTO HAYKOBOTO IMEPEOCMUCIICHHS ITI€i TeMH
[6, c. 21].

[{uBinbHO-TIPAaBOBHI aHaNi3 CBIAYUTH, IO JOKTPHHA 3aBKIU HamMaraiuacs
MOSICHUTH CYTHICTh TOBHOBaXKEHb MPEJICTABHUKA Yepe3 NpHU3MYy pPI3HOMAHITHUX
TEOpiH, cepell AKUX JOMIHYIOUMMH 3aJIUIIAIOTHCS TEOPIis 3aMIIEHHS BOJII Ta TEOpis
noaBiiHOT Bomi [1, c¢. 26]. Ilepma, po3rismarodM MpEACTaBHUKA SIK TMACHBHOTO
TPAHCIISITOPA BOJII JIOBIPUTENS, CbOTOJIHI CTUKAETHCA 3 HECHPOMOXKHICTIO MOSCHUTH
CUTYyaIlil, KOJIM TPEACTaBHUK HATIJICHUN IMHUPOKOI0 KOMEPIIIHHOIO AUCKPEINE abo
KOJIM TIPAaBOYMHHM ABTOMATHYHO YKJIAJAIOTHCS CIICKTPOHHUMH areHTaMd B MeXax
3agaHux anroputmiB [4, c¢. 87]. Teopis mnoaBIHOI BOJi, IO HaMaraeTbcs
KOMIIPOMICHO  CHHTE3yBaTH BOJICBUSABJICHHS 000X CYO'€KTIB, BHSBISETHCS
OesnopanHol0 mpu  crpoOi  MpaBoBOi  KBamidikaiii 1HCTUTYTYy «BHJIUMOTO
MOBHOBa)KGHHs» (apparent authority) abo mokTpuHHM ecTomeNns, KOJU OPHINYHI
HACTIAKK JJIs TPEJCTABICHOTO BHHHKAIOTh HE YEpe3 HOro pealbHy BHYTPIIITHIO
BOJIO, a Yepe3 WOro MacuBHY MOBEAIHKY, sika copMyBaia y J00pOCOBICHOTO
KOHTpareHTa po3yMHE OYIKYBaHHS HAasBHOCTI Takux mpas [3, c. 144]. Kpurnunuii
aHaji3 TOKa3ye, IO Il KJIACHYHI Teopii € MPOAYKTOM CBO€EI €MOXHM 1 HE 3J]IaTHI
3aMpONOHYBATH YHIBEPCATbHUN IHCTpyMEHTapikt nisi cydacHocti. lle 3mymrye
3MICTUTH aKLEHT 3 MOILIYKY CYTO CyO'€KTHBHOI BOJIbOBOi CYyTHOCTI IIOBHOBA)KEHb Ha
ix (yHKIIOHANbHE TMPU3HAYEHHS, O0'€KTUBHI MEX1 Ta TMOBEIIHKOBI KpUTEpii, SKi
MarTh OyTH TEPEBIPEH]1 HA PEIEBAHTHICTh Y Cy4YacHIM MpPaBO3acTOCOBYIN MPaKTHUIIL
[2, c. 70].

3acToCyBaHHS CHCTEMHO-(DYHKITIOHAIIBHOTO MIAXOAY JA€ 3MOTY BHOKPEMHUTH
JNETepMIHOBAaHUN KOMIUJIEKC B3a€EMOIMOB’SI3aHUX O3HAK, $KI B 1HTETPaTUBHIN
CYKyMHOCTI 00'€KTHBI3YIOTh TPaBOBHI (EHOMEH TIOBHOBAKEHb IMPEACTaBHUKA
[2, c. 64]. Moaudikaltis CyTHICHOTO 3MICTy Ii€l KaTeropii B Cy4acCHHX YyMOBax
3YMOBJIIOE ii TPAKTyBaHHS HE Y€pe3 HAsBHICTh TPAIULIMHOIO CTATUYHOTO €JIEMEHTa
J€3IATHOCTI UM MPOCTOI (HIKCaBOI BOJI TOBIPUTENS, a SIK CAMOCTINHOI Cy0'€KTUBHOI

LMBUIBHO-TIPABOBOI KOHCTPYKI[li CEKyHAAPHOTO (IMOTECTATUBHOTO) TUITY, IO HAALJIAE
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MpeCTaBHUKA TPAaBOBOIO CIPOMOXHICTIO OJHOCTOPOHHBO 3MIHIOBAaTH IOPUANYHY
chepy iHmOi ocobm [1, c. 28]. AOCTpaKkTHICT, TMOBHOBAaXEHHS BHCTYIIA€ HOTO
(hyHIaMEHTAIBPHOIO 03HAKOI0, 3a0€3MeUyr0Yr HE3aJeKHICTh BiJl 101 BHYTPIIIHBOTO
JOTOBOPY-TIACTaBH Ta BUCTYMAIOYM IOPUIANYHUM 0a3uCOM aBTOHOMIi MOBIPEHOTO Y
BIJIHOCHHAX 13 TpeTiMH ocobamu [6, c. 20]. ¥V Mexax mudbpoBizalii HUBIILHOTO
000pOTy 3a3HaueHa O3HAKa 3a3Hae TpaHchopmallli, MOUIUPIOIOYUCH HA KaTEropito
€JICKTPOHHOTO MPEACTABHUIITBA, JIe MEXK1 MOBHOBAXEHb (POPMATi3yIOThCS HE JIUIIIE Y
TEKCT1 JOBIPEHOCTI, a ¥ BEpHQIKYIOThCS 3a JOMOMOro HU(PPOBUX 1HCTPYMEHTIB
(xBamiikOoBaHWX ENEKTPOHHUX TMIAMKCIB, IITaMIIB Yacy YW aJrOPUTMIB
CMapT-KOHTpakTiB) [4, c. 88]. OOMEXKEHICTh MOBHOBAXXEHb € JIOTIYHUM JIEPUBATOM
GbixymiapHoi TPUPOAM MPEACTABHUIITBA M CIyrye 0a30BUM MPUHIUAIOM MiHIMI3aIli
PU3HKIB JOBIPUTEISI, BUCTYIIAIOUX [TPABOBUM 0ap'epoM IPOTH 370BKUBAHb Ta 1HIIOTO
€Kcllecy TpeAcTaBHUKA. IMIepaTMBHUM TPOSIBOM ILOTO KPHUTEPIIO TOCTA€E
HOpMaTHBHA 3a00pOHAa Ha BYMHEHHS MPABOYMHIB BiJl IMEHI MPEACTaBICHOrO Y
BJIACHUX IHTEpecax IMOBIpeHOro abo Mmoo cebe 0COOMCTO, 110 3YMOBIIOE MPABOBY
TUCKBaMI(IKAII0 Yroa 13 O3HaKaMd MPUXOBAHOTO KOH(IIKTY 1HTEpeECiB, 3a
BUHITKOM CYBOPO pETJIaMEHTOBAaHMX BHUITAJKIB KOMEPIIMHOTO TOCEPEIHUIITBA
[5, c. 43]. 3a3Hauena o3HaKa 3axHINac IIILOBY AETEPMIHAIIO IOBHOBAXKCHHS,
3ano0iraroyu JAECTPYKTUBHOMY MaWHOBOMY JUCOAIaHCy, SIKMM BUHUKAE BHACIIIOK
MOEAHAHHSA B OJIHIM 0COO1 MPOTUJICKHUX MPaBOBUX CTaTycCiB. BogHouac came uei
KpUTepiii Hapasi 3a3Ha€ CEpHO3HOI €BOJIONII MiJ BIUIMBOM MPAKTUKH BepXoBHOTO
Cyny: 1HCTUTYT HACTYITHOTO CXBaJICHHSI MPABOYMHY Yepe3 KOHKIIOJEHTHI Mii Ta
IMIUIEMEHTAIlll TPUHITUITY ecToness (3a00poHU CynepewInBO1 MOBEIIHKN) OJIOKYIOTh
HEJI0OOPOCOBICHE OCIIOPIOBAHHSI YTOJl JOBIPHTENEM Yy pasi, SKI0 HOro BJIaCHA
MacUBHICTHL a00 HeabanmicTh chopMmyBalla y KOHTpAareHTa PO3YMHE OUYIKYyBaHHS
HAsBHOCTI Yy TpPEACTaBHUKA BIAMOBIAHUX mpaB [3, ¢. 147]. 3maTHICTh CTBOPIOBATH
MPaBOBI HACIHIIKY JJI TPEJICTABICHOTO Y BIIHOCHHAX 13 TPETIMU 0CO0aMHU 3aBepIITye
apXITeKTypy IbOTO IHCTUTYTY, HAAUIAIOYM MOro CTaTycOM IOBHOLIIHHOTO
IHCTPYMEHTY AMHAMIKH [IUBUIBHOTO 00OPOTY.

Ha ocHOBI 1bOro MPOBEAEHOTO TEOPETUYHOTO aHali3y 3alnpoNOHOBAHO
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aBTOPCHKE BU3HAUEHHS: TOBHOBAYKEHHS MPECTABHUKA — 11€ BU3HAHA MIPABOMOPSIIKOM
0co0MBa CeKyHJapHa MPaBOBa KOHCTPYKIS, IO CTaHOBUTH COOOIO JIETITUMHO
OKpecJIeHy, MaTepilaJIbHO BIIOKpeMIJICHY Ta (PyHKI[IOHAIHPHO aBTOHOMHY CYKYITHICTB
MIPaBOMOYHOCTEH, SKa HaJ1JIsI€ TIOBIPEHOTO 3aTHICTIO BiJl IMEHI Ta B IHTepecax 1HIIO]
0co0U OJTHOCTOPOHHBKO (DOPMYBATH, 3MIHIOBATH YU MPUMUHATH Cy0'€KTHBHI LIUBLIbHI
mpaBa Ta 00O0B'SI3KH, 3a0€3MeUyI0Un CTa0lIbHICTh IOTOBIPHUX 3000B'sI3aHb Ta 3aXUCT
JETITUMHUX OYiKyBaHb JOOPOCOBICHHX TpeTiX oci0 [2, ¢. 71]. 3a3HaueHuid miaxin
3MINTYyE JTOCTIAHUIBKUNA (POoKyc 3 aHTponmoMOoppHHMX Ta CyTO BHYTPIIIHIX
Cy0'eKTUBHUX XapaKTEPUCTUK (BHYTPILIHS BOJIA TOBIPUTENS, 0COOUCTICHI (igymiapHi
3B'3KM) Ha CYTO (YHKI[IOHAJIBHI Ta OO'€KTHBHI MMapaMeTpu (30BHILIHI MEXI
IIPAaBOMOYHOCTEH, MOBEAIHKOBUM €CTONENb KOHTPAareHTiB), M0 3ale3mneuye
THYYKICThb, YHIBEPCAJIBHICTh Ta BIANOBIAHICTH 3alpONOHOBAHOI Ae(iHILII CyYaCHUM
3aMuTaM MpaBO3acTOCOBYOI MPAKTHKHU.

BucHoBku. Ha o0CHOBI MpoBENEHOr0 JOCHII)KEHHS BCTaHOBJIEHO, IO
MMOBHOBAXEHHSI TPEJICTABHUKA € CaMOCTIHHUM TIPaBOBUM IHCTPYMECHTOM, SIKAN
JI03BOJISI€ B OTHOCTOPOHHBOMY MOPSAJIKY 3MIHIOBATH IOPUIMYHHUM CTATyC 1HILIOI 0coOu
[1, c. 30] 1 HE 3aNeXUTh BIJl YUHHOCTI UM JI0J1 BHYTPIIIHHOTO JOTOBOPY MK HUMHU
[6, c. 22]. Mexi OBHOBa)KEHb CTBOPEHI ISl 3aXUCTY IHTEPECIB TOBIPUTEIIS, IPOTE TX
MEePEBUIIIEHHST TPEJACTABHUKOM HE O3HA4a€ aBTOMATHUYHOTO AaHYJIIOBAHHS YTOMM,
OCKUIBbKHM 11 MOXHA CXBAJIUTHU 3aJHIM YUCJIOM. Take CXBaJeHHS MOXE BIIOYTHCS HE
JUIIEe 4Yepe3 MiAMUCAHHS HOBUX JOKYMEHTIB, a M dYepe3 peanbHl Jii JOBIPUTEIS
(Hanpuknan, MPUHHATTA TOBApy YW OIUIATY PaxyHKIB), IO JoroMarae 30epertu
YUHHICTh JIOTOBOPY Ta 3aXUCTUTH CTAOLIBHICTh Oi3Hecy [3, c. 148]. Uepes noBipuunii
XapaKkTep BITHOCHH MPEICTaBHUKY CYBOpPO 3a00pPOHEHO YKJIaJaTH yroAHW y BIACHUX
iHTepecax abo 100 camMoro cebe, a MOPYIICHHS IbOro TMpaBwiia € 0€3yMOBHOIO
MIJCTABOIO JIJIi BU3HAHHA JIOTOBOPY HEAIMCHUM Yy CyJi 4Yepe3 OUYEeBUIHUNA KOHQIIKT
iHTEepeciB [5, c. 45]. 3pemrToro, B yMOBax JiKUTANI3aIlli Ta MACOBOTO BUKOPUCTAHHS
KEIl nenbanicth ab0 macHBHICTh AOBipUTeNs y 30epiraHHi CBOIX E€JIEKTPOHHHUX
KJIIOUIB YW TIEYATOK IM030aBIisi€ HOTO MpaBa OCHOPIOBATH YTONy, SKIIO KOHTPAreHT

OOTpYHTOBAHO BIPUB y HAasIBHICTh MOBHOBaxeHb [4, c. 90]. Takuil miaxig 103BOJISIE

222



3MICTUTH (OKYC MPaBOBOTO 3aXUCTy 3 IHTEPECIB CamMoro JHIE IOBIPUTENS Ha
NPIOPUTETHUN 3aXUCT UYECHUX KOHTPAreHTIB Ta 3arajpHy MepeadadyBaHiCTh

IIUBUILHOTO 000pOTY [2, C. 74].
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TRANSPARENCY, ACCOUNTABILITY AND THE PROTECTION OF
FUNDAMENTAL RIGHTS
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The development of artificial intelligence in the 21st century is gaining
widespread significance and having a major impact on the protection of fundamental
human rights. With the advent of Al, a global problem has arisen concerning the
authenticity of documents, photographs, videos and other sources of information.
Nowadays, the creation of deepfakes has become particularly pressing; specifically,
artificially generated photographs and videos of individuals who may not even be
aware of it. Consequently, this leads to a violation of these individuals’ fundamental
rights.

The aim of this study is to examine the legal challenges relating to
transparency, liability for infringements of individuals’ rights and the protection of
their fundamental rights in the context of the spread of fake news generated using
artificial intelligence; to analyse current legal mechanisms for regulating the use of
Al; to identify issues concerning the legal allocation of liability between developers,
users and distributors of such content, and to develop possible ways of improving
legal regulation with a view to ensuring adequate protection of human rights and
countering disinformation.

The issue of legal challenges associated with the use of artificial intelligence to
create and disseminate fake content features prominently in the works of leading
Western researchers such as F. Pasquale, who explores the problem of the opacity of
algorithmic systems through the concept of the ‘black-box society’; N. Diakopoulos,
who investigates practical mechanisms for ensuring algorithmic transparency, as well
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as L. Edwards and M. Will, who analyse the legal aspects of transparency and
accountability in artificial intelligence systems.

In the context of the European model for the legal regulation of artificial
intelligence, S. Wachter’s work on the right to an explanation and the use of
‘counterfactual’ explanations as a mechanism for ensuring individual autonomy and
the possibility of challenging decisions made by algorithmic systems takes on
particular significance. These provisions are of particular importance in cases where
Al is used to generate realistic but untrue content that may affect honour, dignity,
privacy, reputation and other fundamental human rights.

International approaches to the regulation of Al identify transparency and
explainability as key prerequisites for accountability and the protection of human
rights. The OECD emphasises the need to provide meaningful information about the
capabilities and limitations of Al systems, their use, and the logic behind the results
they produce. The Council of Europe, for its part, emphasises a human-centred
approach, respect for human dignity and ensuring transparency commensurate with
the level of risk [2].

In order to counter Al-generated disinformation, substantive transparency is of
particular importance; this does not entail the mere formal disclosure of technical
information, but rather the provision of accessible and relevant information that
enables individuals to understand the origin and nature of the content. Such an
approach must take into account the intended audience, the level of risk and the scope
of the technology’s use. Transparency is directly linked to the protection of
fundamental human rights, as it enables violations to be identified, those responsible
to be held to account, and available legal remedies to be utilised.

The distinctive feature of deepfakes is that the same technology can be used
both for legitimate purposes and to commit offences. Therefore, liability should be
based not on the use of artificial intelligence technology per se, but on the unlawful
nature of the conduct in question and its consequences.

Of particular significance in this context is the 2024 Council of Europe

Framework Convention on Artificial Intelligence and Human Rights, Democracy and
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the Rule of Law. It is the first international legally binding treaty dedicated to
artificial intelligence, and is aimed at ensuring compliance with standards of human
rights, democracy and the rule of law. The Convention provides for the need for
transparency, oversight and legal remedy mechanisms, which must be applied taking
into account the nature and risks of specific activities involving the use of Al [3].

Article 7 of the Budapest Convention, which deals with computer forgery, is
particularly telling. According to the explanatory report to the Convention, this refers
to the unlawful creation or alteration of computer data with the aim of giving it a
different evidential value and misleading a third party. Thus, in cases where a
deepfake is used to create or alter digital information with the aim of deceiving and
achieving a legally significant outcome, the act in question may fall within the scope
of existing international standards for combating cybercrime [1].

The 2021 UNESCO Recommendation on the Ethics of Artificial Intelligence
plays an important role in shaping this approach. It enshrines the principles of
responsibility and accountability, stipulates the need for auditing and traceability of
Al systems, and emphasises that ultimate responsibility must lie with natural or legal
persons, rather than with the artificial intelligence system itself. UNESCO also
explicitly recommends that states establish or refine mechanisms for accountability
for the outcomes of Al systems and ensure mechanisms for redress.

It is worth noting, in particular, European Union Regulation 2024/1689 (the Al
Act). Article 50 of this Regulation sets out specific transparency requirements for
certain Al systems, in particular regarding artificially generated or manipulated
content. This approach demonstrates a preventive regulatory model: individuals must
be able to recognise that certain content has been created or altered by artificial
intelligence. At the same time, breaches of the Al Act primarily concern those entities
on whom the Regulation imposes the relevant obligations, and do not automatically
entail criminal liability for every person who has created a deepfake.

The procedural safeguards and legal remedies provided for in the Convention
are particularly important for protecting citizens from deepfakes. The State must

ensure that affected individuals have access to information on the use of Al systems,
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the opportunity to challenge decisions or the application of the relevant system, to
lodge a complaint with the competent authority, and to make use of effective
procedures to protect their rights. The Convention also provides for the assessment of
the risks and impact of Al on human rights and the possibility of introducing bans or
moratoriums on certain dangerous uses of Al [2].

In view of this, it is advisable to structure the state mechanism for protection
against deepfakes along three interrelated lines. The first is preventative. The state
must set requirements for developers and users of Al systems regarding transparency,
the labelling of synthetic content, risk assessment and respect for human rights. The
second area concerns the prompt protection of infringed rights. In the event of the
unlawful creation or dissemination of a deepfake, an individual must be able to
swiftly apply to the competent authority, platform or court to demand that the
infringement be stopped and the unlawful content removed. This approach is
consistent with the concept of an effective legal remedy, as the formal recognition of
a right without the possibility of promptly putting an end to its infringement does not
provide an adequate level of protection. The Council of Europe explicitly links the
protection of rights in the field of Al to the availability of effective legal remedies,
procedural safeguards and the possibility of judicial review. The third area concerns
the restoration of infringed rights and compensation for damage caused. If a deepfake
has resulted in a breach of an individual’s privacy, reputation, property rights or other
fundamental rights, the state must ensure that the person responsible can be
identified, held to account and that the victim receives appropriate compensation.
Depending on the nature of the infringement, such measures may include the removal
of content, the retraction of false information, the prevention of further dissemination,
compensation for financial and non-pecuniary damage, and, where a criminal offence
has been committed, the punishment of the guilty party.

The identification and labelling of Al-generated content should also be a key
element of government policy. Individuals must be able to distinguish authentic
material from that which has been artificially created or altered. Such a mechanism

helps to reduce the risk of misleading the public and promotes the right to access
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reliable information. This is precisely why international regulation of Al is
increasingly focused on combining transparency, accountability and human
oversight.

Therefore, on analysing the information set out above, it can be concluded that
fake content created using artificial intelligence poses a complex legal challenge that
requires, simultaneously, ensuring transparency in the use of Al technologies,
establishing clear mechanisms for legal liability, and providing effective protection of
fundamental human rights. A particular danger lies in the potential for deepfakes to
be used to mislead individuals, to misuse their digital identity, to infringe upon their
privacy, honour, dignity and reputation, and to spread disinformation and manipulate
public opinion. In this regard, states must not only provide for liability for the
unlawful creation and dissemination of such content, but also introduce preventive
mechanisms for its detection and labelling, ensure the transparency and
accountability of Al systems, effective state oversight and access to justice for
victims.

Consequently, an effective legal response to Al-generated disinformation must
be based on a human-centred approach, in which the development of innovative
technologies is combined with appropriate accountability on the part of their users
and developers, and the unconditional protection of human rights and freedoms.
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