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AGRICULTURAL SCIENCES

YK 631.417.2 : 631.445.4 : 631.582
INFLUENCE OF VARIOUS SHORT-ROTATION CROP ROTATIONS ON
THE CONTENT OF ORGANIC MATTER IN SOIL

Usyk Serhii Vasylovych

Ph.D. in Agriculture, Associate Professor,
Department of General Agriculture,

Uman National University, Uman, Ukraine

Abstract: the article shows the influence of different structures of sown areas
on the estimated balance of humus in the soil layer 0-30 cm at the end of the second
rotation of five-field crop rotations. According to the results of the research, it was
found that when replacing crops with a larger amount of plant residues with crops
with a smaller amount of them, as well as crops under which a smaller amount of
humus is mineralized, with crops under which mineralization increases, a tendency to
decrease the content of organic matter in the soil was noted.

Keywords: short-rotation crop rotations, various grain and fodder crops,
organic matter content in the soil, mineralization, humification, plant residues, humus

balance.

Humus is a component of the soil environment on which all the main
properties of the soil depend to a large extent [1]. At the same time, the mobile part of
humus is a decisive factor in the high yield of cultivated crops [2] and, especially,
sugar beets [3]. As for the main reasons for the influence on its value, here we can
refer, for example, to the experience of N.I. Kartamyshev [4], who, having analyzed
and generalized the main aspects of the theory of humus formation by V.R. Williams,

came to the conclusion that the main factor influencing the processes of



“accumulation-destruction” of humus is soil cultivation, which creates aerobic or
anaerobic conditions for humification or mineralization of humus.

Since the soil cultivation system in the technology of different crops is not the
same, the balance of humus in the process of their cultivation will also be different.

It is also known that in addition to the technological features of cultivation,
agricultural crops also differ in their biology, namely, the ability to form different
amounts of root and aboveground residues, which are one of the main sources of
replenishment of organic matter in the soil and the formation of humus from it [5].

It should also be taken into account that humus formation from plant residues
of different crops occurs differently and this process depends on the ratio of carbon to
nitrogen in plant residues [6].

Therefore, taking into account the above, studies on the impact of saturation of
five-field crop rotations with different crops on changes in the organic matter content
in the 0-30 cm layer of podzolized chernozem may be of some interest.

The study of crop rotations with short rotation at the Department of General
Agriculture of Uman National University was conducted on the basis of a stationary
experiment. The soil is podzolized chernozem of heavy granulometric composition.
The total area of the plots is 168 m?, and the accounting area is 80 m” The placement
of variants in the experiment is systematic. The repetition is threefold. The
agricultural technology of growing different crops is generally accepted for the
research region,

The crop rotations differed from each other in both the composition of crops
and their alternation, while having one common field of sugar beets, which was used
as a test crop in the experiment: No. 2 Barley — corn — peas — winter wheat — sugar
beets (control); No. 3 Corn — barley — peas — winter wheat — sugar beets;
No. 4 Corn — corn — peas — winter wheat — sugar beets; No. 5 Peas — corn — peas —
winter wheat — sugar beets; No. 6 Barley — corn — peas — barley — sugar beets;
No. 9 Corn — barley — peas — barley — sugar beets; No. 10 Corn — barley — corn —
barley — sugar beets; No. 12 Barley — corn — corn — barley — sugar beets;

No. 15 Corn — peas — corn — barley — sugar beets; No. 16 Corn — corn — corn —
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barley — sugar beets.

The balance of humus in the soil of various five-field crop rotations at the end
of the second rotation was carried out by the calculation method [7].

As the results of our research have shown, the intensity of humification of plant
residues and mineralization of soil humus in the process of growing different plants
also affects the balance of humus in crop rotations with different structures of sown
areas, although mineralization can only change to a certain extent from replacing one
crop with another. Thus, in variants No. 6 and 9, where spring barley is grown instead
of winter wheat, humus losses due to mineralization compared to variants No. 2 and 3
are only 0.02 t/ha. They become somewhat larger — by 0.04 t/ha — when expanding
pea areas due to barley in crop rotation No. 5 and in crop rotations No. 10 and 12,
where, along with the replacement of winter wheat with barley, corn crops expanded
by up to 40% due to peas.

Humus mineralization also increases when, along with the expansion of corn to
two fields, grain crops are replaced by legumes (crop rotations No. 4 and 15). But it
becomes the highest when corn is expanded to 60% in crop rotation No. 16 — 1.08 t/ha.

As already mentioned above, the effect of plant residues on humus
reproduction depends on their quantity and chemical composition.

In our variants, the yield of humus from plant residues decreased to a greater
extent from the replacement of winter wheat with barley than from the expansion of
the area of corn and peas in crop rotations No. 4 and 5.

Thus, if in these variants the decrease in the yield of humus from plant residues
compared to variants No. 2 and 3 is 1.1-6.2%, then in crop rotations No. 6 and 9 it
increases to 14.8-18.5%.

When comparing peas and corn, the latter had some advantage in terms of the
impact on increasing humus reserves due to humification of plant residues. Since in
variant No. 4 humus was formed by 0.026 t/ha more than in No. 5, and in crop
rotations No. 10 and 12 this increase compared to crop rotations No. 6 and 9 due to
the change in crop rotation was within 0.009-0.033 t/ha.

A similar pattern of changes in humus reserves due to humification of plant

9



residues is observed when barley is replaced by peas in crop rotation No. 15 and
when peas are replaced by corn in crop rotation No. 16.

The calculation of the humus balance based on a comparison of its income and
losses showed that in the absence of the use of organic fertilizers, in general,
according to the experiment, it is negative, however, its smallest deficit (0.378 and
0.375 t/ha) was noted in crop rotations No. 2 and 3 with a typical set of crops, the
change in the alternation of which had little effect on the change in balance
indicators. The replacement of barley with peas in crop rotation No. 5 and winter
wheat with barley in crop rotations No. 6 and 9 led to almost the same humus
balance. The relative difference to the control crop rotation No. 2 was within
16.7-20.9%.

The estimated humus deficit was significantly higher when the share of corn
increased to 40% both due to barley in crop rotation No. 4 (0.484 t/ha) and due to
peas in crop rotations No. 10 and 12 — 0.481 and 0.492 t/ha, respectively. The
expansion of corn crops to 60% in the structure of sown areas caused the largest
humus deficit — 0.602 t/ha.

As a result, the following can be noted: the increase in humus mineralization in
the crop rotation is to some extent facilitated by the replacement of winter wheat with
barley and the expansion of pea crops at the expense of barley. Mineralization
increases significantly more when the share of corn increases to 40 and 60% due to
spring barley and peas; The yield of humus from plant residues decreases to a greater
extent from the replacement of winter wheat with barley than from the expansion of
the area of corn and peas at the expense of barley. The calculation of the balance of
humus based on the comparison of its income and losses showed that the replacement
of barley with peas and winter wheat with barley led to almost the same balance. The
calculated deficit of humus was significantly greater when the share of corn increased
to 40% both at the expense of barley and at the expense of peas. The expansion of
corn crops to 60% in the structure of the sown areas caused the greatest deficit of

humus.
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YK 631.816.2:631.867.631.41:633.16
MOXUBHUM PEXXHUM IPYHTY IIJI HOCIBOM SITYUMEHIO SIPOI'O
3AJIE’KHO BIJ YAOBPEHHSA

Bypukina Csitiana IBaniBHa,

K. C.-T. H., CT. JJOCII.

Opnechka aepikaBHa CUTBCHKOTOCIIOAAPCHKA TOCTIAHA CTAHITISA

[HCTUTYTY KIIMaTHIHO OPIEHTOBAHOTO CUTBCHKOTO TocmmogapcTa HAAH,
3aBiyBayka BIJILTY,

Mopos3 I'puropiii borranosuy,

K. T€Oorp. H., JIOLIEHT,

COI" «bankanuny, 3aBiayBad Jaboparopii «bankanmady,

M. Ogneca, YkpaiHa

JlocnikeHHsT TPOBOIMITUCS Ha HAYKOBO-TEXHIUHIN 0a31 Onechbkoi Aep:KaBHOI
CLITbCHKOTOCIIOIAPCHKOT JOCHIAHOI CTaHIli [HCTUTYTYy KJIIMAaTUYHO OPIEHTOBAHOTO
cimeebkoro rocnoaapctea HAAH B c¢. Xmibomapeke Onechkoro paitony Onechkoi
o0nacTi. IpyHT DOCIHIZHOIrO IOJS — YOPHO3EM IMiBACHHHMH MAIOryMyCHHMH Ba)kKO
CYIJIMHKOBHI Ha jeconoAioHux Binkmanax. OOpoOITOK IPYHTY — pPI3HOTJIMOMHHUM,
3araJbHOMPUUHSITHH /1711 OOTapHUX YMOB MIBJEHHOTO CTEMY.

BuBuanm nuHamMiKy OCHOBHUX TOKMBHHUX PEUOBHH ITiJI TTOCIBOM JBOX COPTIB
auMeHl0 sporo (Apant, Bakyna) B 3aJ€XHOCTI Big TEpPMIHIB MIIKUBJICHHS
MiHEpaJbHUM a30TOM, BOJHHUMH BUTSKKaMH 3 TIEPETHOIO BEJIMKOI pOratoi Xymnoou
(ITBPX), xomnocty 3 BiaxonuiB BuporryBanHs rpubis (BBI') i 6iorymyciB Nel, Ne 2 —
NPOJAYKTIB TMEpPepoOKU CHUPOBHMHM MyXOro 4dopHa JjbpBuHKa (Hermetia illucens) Ta
pO3YMHAMHU PIIKUX opraHo-miHepanbHux a00puB (POMJI). Ctpoku mnpoBeneHHS
M1JDKYUBJICHb BKa3aH1 MPYU BUKJIaJaHH] Pe3ybTaTiB.

Binbopu 3pa3kiB 1pyHTy (1map 0-30 cM) mMpoBOAMIIN 3a BaplaHTaMu JOCTIAY Ta
(dazamu BereTarlii KyJabTypH; aHaTI3yBaHHS Ha BMICT €JIEMEHTIB >XKUBJICHHS — ¥y
BUIMIOBITHOCTI /10 CTaHAApPTHUX METOJWK: HITpaTHUW Ta aMOHIWHUNA a30T B
moaudikamii HHI[ IT'A im. O. H. Cokonoscekoro (JICTY 4729:2007), docdop 1
kaiiit 3a Mauuriaum (JICTY 4114-2002).
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B tabmuui 1 HagaHo AMHAMIKY BMICTY HITPATHOTO a30Ty B IPYHTY MiJ MOCIBOM
SYMEHIO SIPOro (CepeaHi 3HAUCHH).
Tadmuus 1
JluHaMiKa BMICTY HITPATHOI0 a30Ty B I'PYHTI 3a BapiaHTaMM y100peHHsA

Ta (pa3aMu PO3BUTKY STUYMEHIO SIPOTO

BapianT gocniny daza po3BUTKY
KYIIEHHSI BUXIJ B | IIOBHA CTUIIICTH
TpyOKy

N-NOj, Mr/kr
KOHTPOJIb 6,70 4,65 4,10
NeoP30K30 12,75 10,25 6,90
N3P 30K 30+ N3zo 10,55 9,30 7,50
N30P30K30+NogstNyge 10,30 9,30 7,00
N30P30K 30+ Nogst Ny guexs 10,70 9,50 7,85
N30P30K30+NogrtNygemers 10,40 9,70 7,40
N30P30K3g+Nogrst Nygwrs 9,90 8,00 7,10
N30P30K30+Nggst Nyguerss 10,50 8,60 7,10
N30P30K 30+ N gextNqgrsest Ny guerss 10,65 8,25 7,20
N3oP3oK3o+3epHOBI 10,60 8,25 6,40
Humistar +%* + ** + *** 4 *kkk 8,20 6,75 5,80
Biorymyc Nol +% + %%  dkok 4 dokokok 7,85 6,60 5,75
biorymyc Ne2+%* + % ook 4 okekox 7,40 6,05 5,30
BRI H* + %% 4 k% 4 sk 7.70 7.10 5,45
HBPX+* + ksk + skksk + skskskosk 7’20 6,40 5’30

Ipumimka: *- enecenns y asy Kywinusa **- euxio 6 mpyoky;
***- npanopyesuil iucm, ****- noyamox Hanusy.

MaremaTudHUI aHaIli3 JaHWX HE BUSBHUB JIOCTOBIPHOI PI3HUII MK BapiaHTaMHU
yA0OpEeHHs, OKpIM K y TMOPIBHSHHI 3 YHCTHM KOHTpoJjeM. ToMy MM ycepeaHuIH
pe3yNbTaTH BapiaHTIB, /1€ MPOBOAMUIIOCS MiKUBJICHHS Yy a3y KyIICHHS, KyIIEeHHs +
TpyOKYBaHHS, BapiaHTIB 0OpOOITKY MOCIBIB BUTSKKAMH 3 OopraHiyHux noopus. Ctana
BUJIHA PIZHUI MDK OJIOKAMU BapiaHTIB B 1HTEHCHUBHOCTI MOTJIMHAHHSA HITPATHOIO
a30Ty y nepioau Mix oOpoOkamu (puc.l).

MakcumanbHe BUKOPUCTAHHS POCIMHAMHE HITPATHOTO a30TY 3 IPYHTY B MEPioj
BiJl KYyIICHHS JI0 TOYaTKy BHUXOJy B TpyOKy OyJi0 Ha HEyJOOpEHMX UISHKAX,

3MEHIIICHHs BMICTY B Iie¥ mepiof ckiaagano 30,6%. Y MOpiBHSAHO MEHIIN KUTbKOCTI

HaJIXOauB HIiTpaTHUi a30T 3 IpyHTY (10%) Ha Bapiantax, ne y a3y KylleHHS
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MPOBOAMIIN TI>KUBJICHHS MIHEPAJIbHUM a30TOM Ta BUTSKKAMHU 3 OPTaHIuHUX T0OpUB
(14,3%). O4eBuAHO POCIMHHA BHKOPUCTOBYBAIHU B LI€W yac OUIbII JOCTYIMHHM a30T,

10 HAaAXO0AUB YCPC3 JINCTOBY ITOBCPXHIO.

396

o2, 1

i 308

1o |

22,4

% BHUKOPUCTAHHS 3 PYHTY

KYILEHHS-BUXi]] B TPYOKY BHXiJl B TPYOKY-NIOBHA CTUTJiCT, D KyIIEHHS-NOBHA CTUTITICTh

Ipumimka: POM]]- pioxi opeano-minepanvri ooopuea; BO/- eumsioicku 3
OpP2aAHIYHUX 000pU8

Puc. 1. /lunamika HITPATHOr0 a30Ty B IPYHTi

B nmnepiog Big Buxomy B TpyOKy 10 TMOBHOI CTUIJIOCTI Ha BapiaHTax
MiHKUBICHHST MiHepaaTbHUM a30ToM BMIiCT N-NOj B rpyHTI 3MeHmTyBaBes Ha 13,5%
(BapiaHTH TDKUBJICHb Yy a3y BUXOAY B TpYOKy) mo 21,2-22,2 (mimKuBJICHHS B
KylieHHs1 1 npu Hanusi). HaiGineme (Ha 32,7%) 1ieit MOKa3HUK 3MEHIIMBCS MPU
BHeceHH1 NgoP30K3g i1 MPUNIOCIBHY KYJIHTHUBALIIIO.

Bceroro Bim KylieHHS 0 TOBHOI CTHUTJIOCTI BMICT HITPATHOTO a30Ty Ha
KoHTpoai 3meHmmBes Ha 38,2%, mnpu BHeceHHI NgoP3oKszy miag mpumociBHy
KyJbTUBAIII0 — Ha 45,9; Ha BapiaHTaxX MiPKUBJICHHS MIHEPAJIbHUM a30ToM Y a3y
kymenHs — Ha 20,0%, kymenHs + Buxia B Tpyoky — Ha 30,8%, a mpu BUKOpPHUCTaHHI
BIIPOJIOBJK BEreTallli BUTSHKOK 3 OpraHiuHuX JoOpuB — Ha 28,2%.

Big da3u kyiieHHs 10 MOBHOI CTUTIIOCTI SSTUMEHIO siporo KiibkicTh P,Os Ta K,O

B mapi rpyHty 0-30 cM CyTT€BO 3MEHIIyBajgach 3a BCIMa BaplaHTaMU JOCIITY

BHACJIIJJOK BUKOPUCTAHHSA €JIEMEHTIB KUBJIEHHS POCIMHAMU SYMEHIO (Tad. 2).
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Taoauuga 2
JlnHamika BMicTy pyxomoro ¢ocdopy Ta 00MiHHOr0 Kajiio B IPYHTI 32

BapiaHTaMu ya100peHHs Ta (pa3aMu PO3BUTKY

BapianT nocniny da3a pO3BUTKY
KYIIICH | BUXiT B | TIOBHA KyIlle | BHUXIiJ B MOBHA
HS TpYyOKYy | CTUTUICTh | HHS | TPYOKY | CTUTJICTb
P,Os, MI/kr K,O, Mr/kr
1 2 | 3 | 4 5 | 6 | 7
COpPT Agant
KOHTPOJIb 104,0 | 98,8 93,8 3215 | 3015 262,0
NgoP30K3o 116,0 | 108,5 96,0 339,1 | 309,1 283,0

N3oP30Kgo+Nkymenns | 110,1 | 102,9 94,9 344,2 | 304,2 263,3

N3oP3oKsz+N Buxin B | 120,8 | 112,3 88,6 342,5 | 3025 253,0
TpyOKy + Nmpan

N3oP30K30t3epHOBI 117,3 | 108,6 102,4 323,6 | 295,2 288,0
Humistar 96,9 91,4 88,5 3352 | 297,2 283,0
biorymyc Nel 100,2 95,0 84,6 331,7 | 299,2 290,0
biorymyc Ne2 98,0 92,9 79,3 323,1 | 293,0 289,8
BBI' 94,2 88,3 87,4 315,8 | 296,6 285,2
[IBPX 96,4 89,0 84,0 321,1 | 296,0 285,8
Copr BakyJa
KOHTPOJIb 100,6 96,8 91,2 315,0 | 310,0 280,3
NgoP30K30 122,3 | 114,8 94,8 3215 | 3140 284,1

N30P30K30+NKYH.[€HH$[ 117,6 109,7 97,8 327,0 313,6 275,3

N3oP3oKsz+N Buxin B | 1194 | 1115 99,1 3353 | 2939 254,3
TpyOKy + Nmpan

N30P30K30+3epHOBI 1058 | 97,6 89,2 328,0 | 310,0 261,8
Humistar 1100 | 991 86,7 326,0 | 3114 270,0
biorymyc Nel 1039 | 953 80,4 307,2 | 295,0 281,3
biorymyc Ne2 98,7 93,5 79,4 312,4 | 298,8 284,2
BBI' 1026 | 985 78,4 324,2 | 318,2 292,4
[1BPX 105,1 | 991 79,3 320,2 | 291,2 267,2

Ha BapianTi 6e3 BHeceHHs H0OpWB 3MEHIICHHS BMICTY (docdopy Ta Kajito
ctanoBwio 18,5% ta 11,0%, npu BHecenHi mig mociB NgoP3oKs — 16,5 ta 11,6%.
BIAMOBITHO (pHcC. 2).

Jlpo6oBe BHECEHHS MIHEPAJIBbHOTO a30Ty MIJABUIIYE YaCTKy BHKOPHUCTAHOTO
dbochopy mo 23,5-26,1%, a BukopuctanHs kamiro — jno 15,8% ta 24,2%. Ha
BapiaHTax OOpOOKH MOCIBIB SYMEHIO BUTSKKAMH 3 OPTaHIYHUX JOOPUB, POCITMHAMHU

BUKOpHUCTaHo 9,9-12,6% noctynuoro ¢ochopy Ta Bix 8,4% mo 16,6% — kamiro.
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IBPX

BBI'
biorymyc Ne2
Biorymyc Nel

Humistar

N30P30K30+3epHoBi

N30P30K30+N Buxix B Tpy6bKy + Nmpar
N30P30K30+NxymnieHns

N60P30K30

KOHTPOJIb

WK20 ®P205 %

Puc. 2. Buxopucrano nocrynaux PK 3 rpyHTy B nepioa Bia KylmeHHs 10 OBHOL
CTHUIJIOCTI (CepeaHe 3a COPTAMM)

TakuM umHOM, pe3yabTaTH AOCIIKEHb MOKa3aJd, 110 CHUCTEMa YAOOpEHHS
SYMEHIO SIPOTO € OIHHUM 13 TOJOBHUX IHCTPYMEHTIB YIPABIIHHS >KUBIICHHSM IIi€i
KyJIbTypH, PEryJSITUBHUM MEXaHI3MOM I1HTEHCUBHOCTI HAIXOJKEHHS OCHOBHHX
€JIEMEHTIB 3 TPYHTY B POCIHHH, 0 3AJICKUTH BiJ] BUAY yI0OPIOBATILHOI pEYOBHHHU Ta
CTpPOKIB 1i BUKOPUCTAHHS.
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Abstract. This study investigates the effects of gases such as oxygen, argon,
helium, carbon dioxide, a gas mixture by volume (CO2 — 95%, Ar — 5%), and air on
the vital functions of two species of Tradescantia zebrina and Tradescantia
albovittata. A number of methods were developed for filling glass containers with
gases by displacing water and subsequently sealing the mini-ecosystems. A
conceptual diagram of a CO: concentration analyzer for hermetically sealed glass
systems was developed based on the Arduino platform using an MH-Z19B sensor
and an Arduino Pro Micro board, and the corresponding software was created.

In experiments with helium, argon, and oxygen, we confirm that plants can
grow and reproduce in these gases. In studies using a CO: concentration analyzer, a
dependence of CO: concentration in the mini-ecosystem was revealed due to the
predominance of photosynthesis during the day and, accordingly, respiration at night
in plants. In an experiment using a CO- analyzer in argon, we confirmed the ability of
plants to thrive in an argon atmosphere and discovered the ability of insects to

survive in a pure argon atmosphere.
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We obtained negative results regarding plant survival in a CO2 atmosphere and
conclude that plants die in a CO: atmosphere. We aim to draw the scientific
community’s attention to the situation regarding the increasing concentration of
greenhouse gases in Earth’s atmosphere, as our experiments show that pure carbon
dioxide leads to plant death.

Aims. To investigate the survival of plants in hermetically sealed systems filled
with gases that make up Earth’s atmosphere. To design a CO, concentration analyzer.
The following gases were selected: N,, H,, O,, Ar, He, CO,, a gas mixture by volume
(CO,— 95%, Ar — 5%), and unmodified air. In the experiment with the CO,
concentration sensor, monitor and analyze the concentration of carbon dioxide in
hermetically sealed systems: 1. Air—Plant and 2. Argon—Plant. Propose experimental
procedures.

Keywords. Tradescantia zebrina, Tradescantia albovittata, hermetically sealed
systems, oxygen O, argon Ar, helium He, carbon dioxide CO,, sensor CO,
MH-Z19B, board Arduino Pro Micro.

Materials and Methods.

Materials and equipment used in the experiments: 3.0-liter clear glass jars;
Tradescantia zebrina and Tradescantia albovittata seedlings 14-17 cm long with well-
developed root systems; 0.5-liter plastic water bottles; clear plastic lids for the jars;
Parafilm “M” laboratory film; clear adhesive tape, 4-5 cm wide; double-sided
adhesive tape; silicone tubing for a blood transfusion system; needle and thread,;
Polissya universal potting soil, pH 5.5-6.5; Arduino MH-Z19B carbon dioxide
concentration sensor; Arduino Pro Micro board; laptop with code installed for the
board and data output to Excel; gases: N, H,, CO,; N; Ar; Oy; air.

Research Methods:

1. Procedure for assembling a container with a sprout and soil.

Cut a 0.5-liter clear plastic water bottle approximately in half and remove any
excess labels. Seal the sharp upper edge of the bottle with tape to prevent injury to the

seedling. Make 4-5 holes with a diameter of 1-2 mm in the bottom. Place a cotton
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pad at the bottom of the container; this allows for water and gas exchange between
the soil and the surrounding environment while preventing excess water from spilling
out and keeping moist soil from reaching the bottom of the glass jar. Plant the sprout
with a well-developed root system into the container, carefully add all-purpose
potting soil, and pour in 30—40 ml of water. This container fits perfectly inside the
jar. A schematic diagram of the assembled mini-ecosystem is shown in (Fig. 1).
Placing the container with the seedling will displace the corresponding volume of

gas, as planned.

Fig. 2. Filling the jar with gas of a sealed mini-ecosystem

2. Method for filling the mini-ecosystem with gases by displacing water.

Fill a large container with approximately 7-10 liters of water. Cover the
water-filled jar tightly with a plastic lid, turn the jar upside down, submerge it in
water, and open the lid. Ensure that the jar is as full of water as possible. Insert a tube
from a cylinder containing the appropriate gas into the jar so that the end of the tube

Is approximately in the middle of the opening and extends 5-7 cm into the jar. Begin
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slowly releasing gas from the cylinder and fill the jar with gas — the water is
displaced as the gas fills the entire volume of the jar (Fig. 2). After filling the jar with
gas while it is submerged in water, tightly seal it with a plastic lid.

If the molar mass of the gas we use to fill the jar exceeds the average molar
mass of air (Ma, =~ 29 g/mol) — as is the case in experiments with argon, carbon
dioxide, oxygen, and a mixture of carbon dioxide and argon (CO,— 95 vol. % and
Ar — 5% by volume), after filling the jar, we close it and turn it upside down with the
opening facing upward and the lid closed. Using a needle, thread a string through the
container holding the sprout along the diameter of the bottle at a level approximately
0.5 cm from the top edge. Quickly open the jar, insert the container on the string, and
remove the string (the experimenter’s hands must not enter the gas-filled jar).

It should also be noted that in experiments with hydrogen and helium — whose
molar masses are 2 g/mol and 4 g/mol, respectively — after filling the jars with gas,
do not invert them to prevent gas loss; instead, secure the container to the lid with
double-sided tape. We close the jar with the lid from the bottom and then seal it. The
jars remain with the lids facing down.

We would like to focus separately on an experiment using a mixture of carbon
dioxide and argon (CO,— 95 vol.%, Ar — 5 vol.%). To obtain the exact composition of
the mixture, an empty 3-liter jar with a 150-ml mark was first filled with argon
(~5 vol. %), and then with carbon dioxide (the remaining volume of the jar).

There are also specific considerations for filling jars with nitrogen. Due to the
slight difference in the molar mass of nitrogen and the total molar mass of air,
containers filled with nitrogen (in our case, an oxygen cushion) must be subjected to
a significant and prolonged temperature reduction (in our case, the oxygen cushion
filled with nitrogen was cooled in a freezer to -16°C). The density of N, at -16°C is
1.328 g/L; the density of air at +25°C is 1.184 g/L. In this case, the mass of nitrogen
is artificially increased. We fill the jars with the cooled gas in the same way as with
gases that have a higher molar mass.

To seal the jar, after filling it with gas and installing the setup with the plant,

we cover it with a polyethylene lid. Using Parafilm “M” (a moisture-resistant,
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heat-sealable thermoplastic film), we tightly seal the lid to the jar at the junction
between the lid and the jar. We additionally secure the top with adhesive tape.

3. Method for assembling an analyzer to monitor CO, concentration in
mini-ecosystems.

To monitor carbon dioxide concentrations in mini-ecosystem studies, we used
a CO, concentration analyzer circuit based on an Arduino Pro Micro board and an
MH-Z19B sensor (Fig. 3), along with software code that exported data to Excel.

CO, concentrations were measured every minute and exported to Excel
(~11,000 data points), and a graph concentration changes was subsequently plotted
using the obtained data of CO,. Below, in the supplementary material, was introduced
the C++ code to display the data. The sensor was attached to the inside of a plastic
lid; for which we soldered the appropriate wires to the sensor as shown in the
diagram; the sensor, along with the wires, was threaded through the lid so that the
sensor was as close as possible to the lid but did not touch anything (anticipating that
the plant would grow) due to the placement of the sensors on three sides of the

device. The hole with the wires was sealed with thermal paste.

)}
> —
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S, >
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Fig. 3. Schematic of the CO, concentration analyzer

Results and Discussion. All experimental results are presented in Table 1.

We observed an unexpected finding in the experiment with the sensor in an
argon atmosphere on December 20, 2024. Four insects appeared in the
mini-ecosystem. Preliminarily, we identified these insects as fungus gnats (Diptera:
Bolitophilidae, Keroplatidae, Mycetophilidae); however, it is difficult to accurately
determine their species due to the limited visibility through the glass of the jar. The
soil likely contained eggs of these insects. As of December 30, 2024, there were
already 15 adult insects.

Four experiments with CO, ultimately failed; the plants died.

Experiments with a mixture of CO,and Ar also yielded negative results.
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In the experiments with H, and N,, the plants did not survive. It should be
noted that under a nitrogen environment, a characteristic odor of H>S was detected
after the mini-ecosystem was opened. Currently, experiments are ongoing in argon
and oxygen atmospheres, as well as in a control experiment with air — the plants
have grown substantially in size, and the number of leaves can no longer be
accurately determined. As of July 2, 2026, the experiment has been running for 668
days in air, 558 days in oxygen, and 619 days in argon. Due to improper
transportation, the helium experiment was terminated on June 25, 2026; the container
broke. The helium experiment lasted 617 days. The plant remained healthy and had
increased its biomass, completely filling the container.

Table 1.

Table 1. Results of observations of plants in atmospheres containing various gases

1. Experiments in a CO, atmosphere. Four experiments were conducted, all of which failed.

2. Experiments in
an O, atmosphere.

Experiment 2. Experiment 3.

a, W
Start 02.10.24, 5 1. 29.10.24, 27 days, 7 L.
3. Experiment in the He atmosphere.

8"
Start 16.10.24, 6 021

i

1.24,17 days, 8 L. 21.11.24, 36 days, 10 . 07.12.24, 52 days, 13 |

4. Experiment in the Ar atmosphere.

Started on Oct. 21, 5
leaves (photo not
preserved)

$ans Vi, ! (" =
il L} B e i i o} i /

07.12.24, 47 days, 12 . 15.01.25, 86 days, 15 1. 02.07.2026

5. The experiment conducted in an atmosphere consisting of a mixture of CO, (95% by volume) and Ar (5%
by volume) was unsuccessful.

0211.24,

v )
12 days, 7L

6. Two experiments in an H, atmosphere, both of which failed; the plant died within a week.

7. The experiment in an N, atmosphere failed; the plant died within 5 days.

8. Control experiment in the air. Started on September 29, 2024. On July 2, 2026, we observed a significant
increcse in biomass.

4. An experiment in the atmosphere with controlled CO, concentrations.

Start: November 10. End: November 18 g e S S ST

7. An experiment in an argen atmosphere with controlled CO, concentration.
M

Start: Dec. 14

End: Dec. 21 - /

——
iv e = S S O T e b
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Conclusions.

Based on the results of this study, the following conclusions can be drawn:

1.  The proposed and experimentally implemented method for assembling a
sealed closed mini-ecosystem in atmospheres of various gases — Tradescantia
zebrina and Tradescantia albovittata — was used to study the effect of the respective
gases on plant growth and development: in atmospheres of carbon dioxide, air,
oxygen, helium, argon, a mixture of CO, + Ar, hydrogen, and nitrogen;

2. A detailed experimental protocol was developed for experiments in air
and argon atmospheres using a CO, sensor;

3. A conceptual diagram of a CO, analyzer for sealed closed mini-
ecosystems was developed, a CO, analyzer was constructed, and software was
developed for exporting data to Excel;

4.  The ability of plants to grow and survive normally in atmospheres of
helium, argon, and oxygen was demonstrated,;

5. It was found that plants die in atmospheres of carbon dioxide, hydrogen,
and nitrogen. A mixture of 95% by volume of carbon dioxide and 5% by volume of
argon is also unsuitable for plant survival;

6.  The ability of insects to survive in an atmosphere of pure argon was
demonstrated.

In our paper, we have described the experimental procedures in detail;
therefore, we hope that scientists will replicate our experiments and, perhaps, refine

them in the future.
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Supplementary material

£ c02.1| Arduine IDE2.3.3

Daiin  Wsmenute Ckers  WAcrpyments  Cnpaska
CO2_tins

1

justedC02+188);
EFT_ARROW) ;

_LEFT_ARROMW) ;

Program code for the Arduino IDE written in C++ to analyze data from the

MH-Z19B sensor and export the data to Excel.
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Abstract. The pine wood nematode (Bursaphelenchus xylophilus (Steiner et
Buhrer, 1934; Nickle, 1970) is considered a very dangerous quarantine pest of pine
(Pinus sp.). Because of mass reproduction and very serious damage by the pine wood
nematode (B. xylophilus) in a short period in natural forest ecosystems, mass drying
of pine occurs annually on an average area of thousands of hectares. The annual
material damage caused by the pest (B. xylophilus) to pine and shrubs on a global
scale measured in billions of dollars. For the first time, the pine wood nematode
(B. xylophilus) was discovered in North America. Scientific sources indicate that the
main area of distribution of the pest is thirty-four US states (Russ et al., 2005),
southern Canada and northern Mexico (Dwinell, 1993). its distribution was reported
in several provinces of Japan and China in Asia, as well as in Taiwan, South Korea,
Vietnam, Spain, Portugal and Hong Kong. In recent years, the spread of the parasitic
species B. microhatus has been noted in Europe, the Far East and Siberian regions of
the Russian Federation. Since the pine wood nematode (B. xylophilus) is a very
dangerous pest of pine trees and shrubs, it is taken under phytosanitary control as a
foreign quarantine object for our country and is included in the quarantine status of
Azerbaijan — Al, EPPO — A2. The host plants damaged by the pine wood nematode
(B. xylophilus) are mainly pine species (Pinus sp; P. densiflora, P. Thunbergii,
P. luchuensis), as well as a small number of beech (Fagus sylvatica) and oak
(Quercus robur) species. In pines infected with the wood nematode, the needles first
turn yellow for a short time, then the branches and trunks gradually dry out, and the
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trees completely dry out and die. In this regard, it is of great economic and social
Importance to conduct scientific research, conduct regular quarantine and
phytosanitary monitoring and implement sanitary and preventive measures to study
the possible routes of penetration of the pine wood nematode (B. xylophilus), which is
considered a very dangerous quarantine foreign pest for our country.

Key words: pine (Pinus. sp.), pine wood nematode (B. xylophilus), biological

characteristics, damage, beetle medium (Monochamus), phytosanitary measures.

Introduction: As is known, natural forest ecosystems and other green spaces
are of great importance in preserving and increasing biodiversity, meeting the needs
of living beings for oxygen, protecting the environment from negative anthropogenic
Impact. Pines and shrubs make up about 1.8% of the natural forest ecosystem of our
republic. It should be noted that coniferous species of pine trees and shrubs are
widely used in the capital of our republic (Baku), in parks and alleys created in urban
and rural areas, in landscaping of household plots, along the roadsides, in the
Absheron and other regions, when creating windbreak forest belts to protect
cultivated crops, including soil from erosion. According to the phytosanitary
monitoring, we have carried out on the pines of the above-mentioned regions in
recent years, the spread of pine stem nematode (B. xylophilus), which is considered
an alien quarantine pest for our country, has not been recorded in our territories.
However, it should be noted that if the pest penetrates our territories, it would pose a
very serious threat to coniferous trees. In this regard, it is extremely important to
conduct scientific research and regularly carry out phytosanitary monitoring and
preventive quarantine measures in order to identify and prevent possible routes of
penetration of the pine stem nematode (B. xylophilus) into the territory of our country
[1, 2, 3].

Methodology for detection and identification (B. xylophilus): Pine wood
nematode (B. xylophilus) damages the trunk, branches and roots of pine trees. The
greatest number of infestations is observed on pine trunks. To detect and identify the

microscopic pine wood nematode (B. xylophilus), it is necessary to collect samples
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from the trunks and dead branches of pine trees that have died or been infested with
the nematode. It is not necessary to collect samples of pine needles, cones or seeds.
Because the pine wood nematode does not damage the above organs. When
collecting samples from the trunk, it is recommended to collect material from around
the holes made in the trunk by the larvae of the black pine longhorn beetle
(Monochamus, Linit, 1990), which is the vector of the nematode [4, 6].

Live nematodes (B. xylophilus) can be collected from the samples using the
Behrmann’s method (Al.alimi G. Bemann-1917). The sample taken for this purpose is
analyzed in the laboratory using special devices and equipment. The main principle
of the method is filtering the material for collecting nematodes from the sample. 1/4
of the sample taken is poured into a glass cylinder, and the remaining part is left for
storage. Water is poured into the cylinder in an amount exceeding the volume of the
remainder by 5-6 times. Depending on the humidity of the sample, 2 to 6 hours are
expected. For filtration, the solution is poured into a special filter sieve "number 20",
Since the nematode larvae cannot pass through the sieve cells, they are collected
there. The collected nematode larvae are washed with water, poured into a glass jar
and a 4% formalin solution is added to them. The nematode samples collected in the
filtrate are examined using a binocular microscope (XSZ-107 BN) or a digital
microscope (DM-125) according to the identification method, and the nematode
species is determined. The larvae of worm-like nematodes are round, which makes
them difficult to examine under a microscope. Therefore, it is extremely important to
anesthetize the nematodes. To do this, the nematode samples are heated to a
temperature of no higher than +50 ° C or immersed in a 1% hydrochloric acid
solution. It takes an average of one hour for the nematodes to assume an open form
[2, 4, 5].

Lifestyle and damage of the pest B. Xylophilus. The life cycle of the pine
wood nematode (B. xylophilus) consists of 6 stages of development: egg, 4 larval
instars and an adult. The optimal temperature for the development of nematodes is
+9.5 — 33 ° C. The advantages of the pest, due to its unique biological characteristics,

make it a more dangerous parasite. Sexual dimorphism in the appearance of males
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and females of the pine wood nematode (B. xylophilus) is absent, that is, males and
females are similar to each other and have the form of threadlike roundworms. The
average length of the nematode is 0.8 mm, the width is 0.02 mm. Embryonic
development of eggs is completed in 1-2 days. The nematode larvae, which spend the
first stage (melody) inside the egg, emerge from the egg in the second stage, acquire a
snake-like appearance and become actively mobile. The mobile larvae pierce the
stem with their mouthparts, penetrate the tissues of the host plant, feed intensively
and in a short period of time pass a total of four stages of development, turning into

adult females and males Fig: 1, 2. [2, 4].

Fig. 1. B. xylophilus — pine Fig. 2. Damage of the pine

stem nematode tree trunk by B. xylophilus

The advantages of the pine wood nematode (B. xylophilus), due to its
biological characteristics, make it a more dangerous parasite. Thus, an adult female
lays a large number of eggs during the feeding period and has a high reproductive
potential, and on the other hand, the mobile second-stage larvae, which are an
important stage of the parasite's development, are very resistant to unfavorable
climatic conditions and have a high potential for dissemination. Scientific studies
have shown that an adult female nematode is capable of laying a total of 2-3 thousand
eggs, an average of 79 eggs per day, during an average 28-day period of oviposition
(efflux), during which it feeds intensively. Considering that the full development of
one generation of the pine wood nematode (B. xylophilus) (egg — imago) is completed
in a very short time (3-5 days) under favorable temperature and nutritional
conditions, this increase represents an astronomical number of reproductions. For this
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reason, it is virtually impossible to trace the development of generations of
nematodes, and therefore the resulting generations are mixed. Due to the rapid spread
of the parasite and the serious damage it causes, mass drying of pine trees occurs

annually on thousands of hectares of forest ecosystems around the world as shown in

Here is a brief explanation of the visual symptoms caused by the pine wood
nematode (B. xylophilus) in pine: heavily infested pine trees show a short period of
wilting, within 24 hours, due to a disruption of the turgor state. Depending on
temperature and other environmental factors, after a certain period of time, as a result
of a gradual disruption of the pine's nutrition and water supply over one or two
growing years, the needles first turn yellow, then the branches and trunks gradually
dry out, and finally the plants completely dry out and die [9, 10].

The pine wood nematode (B. xylophilus) goes through two stages of
development in its life cycle. The first stage is the stage of development of a parasitic
nematode, which depends on the development and activity of the imago and larvae of
the black pine sawyer (Monochamus altematus), which serves as a carrier of the
nematode larvae. The second stage is the continuation of further development of the
nematode without the presence of the black pine sawyer (vector). Soon after
penetrating the stem tissue of the host plant, the nematode larvae parasitize the roots,
stems and branches of the plant, disrupting their physiological development. As a

result, the needles on the pine trees turn yellow, the branches and trunks gradually
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dry out, and after some time the plant dies completely. The intensity of development
of the B. xylophilus nematode largely depends on the activity of insect vectors of the
Monochamus genus. These insects (Coleopetra-Buprestidae, Elateridae,
Homopolera-Cerepidae, etc.), which are carriers of nematode larvae, quickly expand
the area of distribution of the pine wood nematode as shown in Fig. 5 (Monochamus);
Figure: 6. (Monochamus — larva) [2, 6, 10, 11].

Fig. 5. Black pine bark beetle Fig. 6. Monochamus larvae

- Monochamus (vector)

The intensive spread of the pine wood nematode (B. xylophilus) is closely
related to the phenological development of the vector beetle Monochamus. As the
bodies of the vector beetle (Monochamus) larvae prepare for pupation, the soft,
mobile larvae of the pine wood nematode (B. xylophilus) penetrate the upper shell
and wings of the vector beetle larvae and accumulate in the form of a depot. During
the vegetation period in May-June, adult individuals of the wvector beetle
Monochamus fly out of the pupal sites on pine trees heavily infested by the nematode
or destroyed by it, which, already infested with B. xylophilus larvae, feed on young
branches of other healthy pines for 3-4 weeks. At this time, nematode larvae, having
penetrated the external organs of the insect (wings and skin), penetrate the branches
and trunks of healthy pine trees, infecting them en masse. As a result, the mass spread
of pine trunk nematode and the fantastic growth of offspring and nematode larvae

continue throughout the growing season.
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It should be noted that the main source of infection and spread of pine wood
nematode (B. xylophilus) is nematode-infected planting material, dead pine trees,
building materials made from pine, waste, sawdust (wood waste), including
packaging materials made from pine. They can also be spread en masse, mainly by
insect vectors of the genus Monochamus, such as pine wood nematode
(B. xylophilus). Given the above, if pine wood nematode (B. xylophilus) crosses our
borders, it can pose a very serious threat to hundreds of hectares of pines and shrubs
planted in our natural forest ecosystem and other green areas as shown in Fig.7.
[11, 12].

Quarantine and phytosanitary measures. The annual financial damage
caused by the nematode B. xylophilus to pines and shrubs worldwide is measured in
billions of dollars. In this regard, the pine wood nematode (B. xylophilus) is included
in the list of foreign quarantine pests that are especially dangerous for our country. If
the pine wood nematode (B. xylophilus) were to penetrate our country in various
ways and means, this would increase the likelihood of very serious threats to pines
and shrubs.

In this regard, it is very important to regularly conduct phytosanitary
monitoring and preventive quarantine measures in order to identify possible routes of
penetration of pine wood nematode (B. xylophilus) into the territory of our country. In
particular, it is necessary to strictly check the compliance of building materials and
packaging containers made of pine imported into our republic from foreign countries

(China, Japan, USA, Canada, Russian Federation, etc.) with the international
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transportation standard (MCFM 18), and also to strengthen control over their storage
and transportation. As a precautionary measure, it should be noted that, in accordance
with foreign gquarantine requirements, building and packaging materials made of pine
imported into our country must be heated at a temperature of +50-60 ° C on average
for 30 minutes or chemically fumigated. If pine wood nematode (B. xylophilus) is
suspected of being detected in our country, it is extremely important to carry out
comprehensive quarantine and phytosanitary measures. First, environmentally
friendly biological control agents should be used. For this purpose, delta-type sex
pheromone traps should be used to collect adult black pine longhorn beetles
(Monochamus), which are carriers of pine wood nematode (B. xylophilus) larvae.
Against nematode larvae, it is recommended to use the biological preparation
"Nematophagin” obtained from the mycelium and spores of a beneficial predatory
fungus (Arthrobotrys oligospora) and predatory entomophages of nematodes
(Macrobiotus sp; Mononchidae) according to the method [9]. For chemical control,
systemic insecticides (Sumi-Alpha; Fastak, etc.) and nematicides (Vidat 10%;
Nemakur EC 400) should be used at an effective cost rate by spraying and fumigation
[2, 8,11, 12].

Conclusion: If the pine wood nematode (B. xylophilus) penetrates our country
in various ways and means, this increases the likelihood of very serious threats to
pine and shrubs. Therefore, when identifying facts of migration and spread of the
pine wood nematode (B. xylophilus) in the country, it is inevitable to carry out
comprehensive quarantine measures against this pest. To collect the Monochamus
Imago, which is a carrier of B. xylophilus larvae, during the vegetation period in May-
June, it is recommended to use delta-type sex pheromone traps, the biological
preparation Nematophagin against nematode larvae (Arthrobotrys oligospora) and
predatory nematodes (Macrobiotus sp; Mononchidae) according to the method. If
necessary, systemic insecticides (Alpha-sipi, 10% Alpha -cypermethrin; Valsamba,
25% Lambda -cyclothrin) and nematicides (Vidat 10%, Oksamil -10%; Nemakur EC
400, Etoprofos -200) should be used for chemical control. G) by spraying at an

effective application rate.
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YK 616.72-002.77
OLIHKA ®AKTOPIB PU3UKY PO3BUTKY CEKCYAJIBHO
ACOUIHOBAHUX PEAKTUBHUX APTPUTIB

Bonpapenko I'i1i6 MuxaiisioBuy,

I.M.H., Ipod.,

Konpakosa I'anna KocraHTHHIBHA

K.0.H.,

Hikitenko Inna MukoJiaiBHa,

K.M.H., CT.H.CII.,

€Epemrenko Osena OQuiekcaHapiBHA

JY «Iuctutyt nepmaroiorii Ta BeHepoiorii HAMH Ykpaiauy,
M. XapkiB, YKpaiHa

AHortanisi. IlpoBeneHo  AOCHIIKEHHS  BMICTY rocTpoda3HuX  OUIKIB
(C-peaxtuBnoro mporeiny (CPII), cepomykoini, ¢piOpuHOTeHYy) B CHpOBATIIl KPOBI
XBOPUX Ha CEKCyaJIbHO acol[iHOBaH1 peakTuBHI apTpuTH (1 rpyna) Ta Ha iH@eKuii, o
nepesaThesl cTaTeBUM HUIsixoMm (2 rpyma). Ilokazano, 1m0 9acTtoTa MiJBUINCHHS
piBHs cepomykoiniB Ta CPII y xpoBi xBopux 1 rpymu MOpiBHSAHO 3 aHAJIOTIYHUM
MOKa3HUKOM y 2 Tpymi Oyja MaKCHUMaJIbHOK (TIBUINEHUN BMICT CIPOMYKOIIiB
crioctepiraBes y 77 %, CPI1 — y 66 % namienTiB). Bmict diOpiHoreny 3anuiiaBcs Ha
PiBHI KOHTPOJIbHUX 3HA4€Hb. BMICT cepoMyKOifiB MOKe OYyTH BUKOPUCTAHUM TOPST
13 KJIIIHIYHUMHU TIOKa3HUKAMU JJI1 IPOTHO3Y PO3BUTKY PeA. AHani3 1IbOro mMapkepy
MOK€E CTaTH BOKJIMBUM (PAKTOPOM y MEPCOHATI30BAHINA MEIUIIMHI.

Kio4oBi cioBa: cexkcyainbHO acolliiioBaHI peakTUBHI apTpPUTH, 1HPEKIIIT, 110

MePEIAIOTHCS CTATEBUM IUISTXOM, TOCTPO(a30Bi OLIKH.

PeaktuBnuit aptputr (PeA) — BaxkiumBa MeIUKO-COlllalibHA Mpobiema

CYy4YacCHOCTI y 3B’SI3Ky 3 BUCOKOIO PO3MOBCIOJIKEHICTIO CEepEJ JIF0JIe PI3HUX BIKOBUX
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rpym, ocoOJMBO cepen ocid mpanesnatHoro Biky (20-40 poxkiB) [1, c. 265]. PeA
HAJICKUTh JO0 TPYOH CEPOHETaTUBHUX TNepu(PEepUUIHUX CHOHIWIOAPTPHUTIB 1
XapaKTEpU3y€e€ThCS PO3BUTKOM aCENTHYHOIO 3alalieHHs CYyryI00iB MICis NEpEeHEeCeHOi
iH}eKIil, HalfyacTime yporeHitaipbHO1 a00 eHTepodakTepianbHoi [2, c. 288; 3. ¢. 85].
VY natorenesi PeA BaxJIMBY poJb BIAITPaIOTh MOPYIIEHHS 0OMIHHUX mpoiieciB. [Ipu
PeA, po3BUHYBIIMXCS BHACHIOK IH(EKIINA, M0 MEPEeNaloThCsl CTATEBUM IILISIXOM,
CIIOCTEPIraloThCs CYTTEBI MOPYIIEHHSI OOMIHY CIIOJIy4HOT TKAaHWHH, MPO IO CBIAYATh
MIJBUIICHHS PIBHS JIYKHOT Ta KHCJIOi ocdaras, TIIKOMPOTEiIiB, ClaJIOBUX KHCIIOT,
XOH/IPOITHHCYBb(]ATIB, TIKO3aMiHTITIKaHIB Y CHPOBATIIi KpoBi [4, c. 24].

CepoMyKOinM € CKIaJOBUMHU €JIEMEHTaMU CIOJyYHOI TKAaHWHH, 32 YMOB ii
pYWHYBaHHS BOHU B 3HAYHIM KUIBKOCTI MOMAJalOTh Y KPOB 1 TOMY BBa)KalOThCS
MapKepaMHu JECTPYKTUBHHUX Ta JleTeHepaTHUBHUX IporeciB.  OcobIuBicTIO
CEpPOMYKOI/IIB € Te, 10 Ha BiiMiHY B C-peaktuBHOro npoteiny (CPII) Bonu maroTh
JOCUTh TPUBAIHUN Yac MBXUTTS (6J13bK0 5 A10), 110 Ja€ 3MOTY BUKOPUCTOBYBATH 1X
AK KpUTEPI e(peKTUBHOCTI JIKyBaHH4 |5, c. 47].

Meta — npoBeAieHHS JOCIIIPKEHHS rocTpo(a30BUX MOKA3HUKIB 3 MOJAIbIINM
BU3HAUCHHSIM J1arHOCTUYHOI YYTJIMBOCTI Ja0OpAaTOPHUX MOKA3HUKIB JIsI MPOTHO3Y
PO3BUTKY CEKCyaJIbHO acCOIlIMOBAaHUX PEAKTUBHUX apTPUTIB Ta KOHTPOJIO 3a
e(eKTUBHICTIO Tepartii.

Marepiaaun Tta Meroau. IlpoBeneHo kiiHIKO-mabopaTopHe oOcTexeHHs 11
MAII€HTIB 13 CEKCYallbHO acOlIMOBAHUM PEAaKTUBHUM apTPUTOM Ta 15 mari€eHTiB i3
1H(MEeKIisAIMHA, 110 TMEepealoThCcsl CTATEBUM IUIAXOM, O€3 O3HaK apTpuTy, SKI
nepeOyBany Ha JIKyBaHHI y BijAiieHH1 BeHeposorii JY «lHctutyT aepmarosiorii Ta
Beneposiorii HAMH Vkpainn». [liarHo3 PeA crtaBuBCS Ha MiJICTaBl PETEIBHOTO
BUBYEHHS aHAMHE3Y, KJI1HIKH, PEHTIC€HOJIOTTYHUX JTaHUX, JJA0OPATOPHUX JOCHIKECHb.
VY cupoBaTIii KpoBI BU3HAYATU BMICT TOCTPO(a30BUX MOKA3HUKIB — C-pEeakKTHBHOTO
MpOTEiHy, CEPOMYKOIMiB, 3araJibHOro (iOpuHOTeHy. YCi MaIlli€eHTH TiIUCATH
T0OpOBUIbHY 1H(OPMOBAHY 3r01y Ha y4acTh y JTOCIIIKEHHI.

OOpobOka Ta aHami3 pe3ynbTaTiB MPOBEAECHO CTATUCTUYHO 3 BUKOPHUCTAHHIM

Kkputepito MaiiHa-YiTHi.
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PesyabraTu. [lanienTiB po3aimnu Ha 2 rpynu: 1 rpyna BKiIOYasna Malli€HTIB
13 ypOTeHITaIbHOI0 MIKCT-1H(eKIliero 0e3 03HaK apTpuTy (Tpyma MOPIBHSIHHSA), sSKa
BKiIroyana 15 mamieHrtiB; 2 rpyna — 11 mamieHTIB 13 CEKCyallbHO acolliiiOBaHUM
peakTuBHUM apTpuToM. Cepen yciX CTaHIapTHUX JTa0OpaTOPHUX TOCTPOdazOBUX
NMOKa3HUKIB  (cepomykoinu, C-peakTuBHMN TmpoTeiH, ¢iOpuHoreH). Yacrtota
nigBuIeHHsT piBHSA cepoMykoiniB Ta CPII y kpoBi xBopux Ha PeA mnopiBHSHO 3
aHAJIOTIYHUM TOKAa3HUKOM Yy 2 Tpymni TMOpIBHAHHSA Oynd MaKCHMallbHUMHU
(cipomyxkoinu miaBumieHi y 77 %, CPII —y 66 %). ®iOpiHoreH 3ayiuinaBcs Ha piBHI
KOHTPOJIbHUX 3HaueHb. MaKkcUMaNbHUM piBeHb cepoMyKoidiB (y 1,4 pa3u mopiBHSIHO
13 2 TPYIOI0) CriocTepiraBcs y OUIBIIOCTI MaIieHTiB 13 PeA 1 Mmoxke OyTH BigHECEHUM
10 (pakTopiB pU3UKY po3BUTKY PeA y xBopux Ha ITTCII.

CepomyKoinH BIITPAIOTh BAXIIUBY POJb Y PO3BUTKY Ta MIATPUMII 3allajJIbHUX
MPOIIECiB B OpraHi3mi. BoHU € 10CUTh YyTIMBUM MapKepOM 3arajibHUX MPOLECIB, ITi]T
qac SKMX iX piBEHb 3HAYHO MiJBUINY€eThCS. Lle Bkaszye Ha Te, 1110 BMICT CEpOMYKOIIB
MOXe OyTH BHUKOPUCTAaHUM MOPSAJ 13 KIIHIYHUMH TOKa3HUKaMU IS HPOTHO3Y
PO3BUTKY CEKCyallbHO acouiiioBaHoro PeA. AHami3 1poro mapkepy MOXE CTaTH

BAKJIMBUM (DAKTOPOM Yy MEPCOHANI30BAHIN MEIUIUHI.
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YK 616-08-07
POJIb PAIIOJIOTTYHUX KPUTEPIIB B OLIIHIII BIJIOBIAI HA
JIIKYBAHHS I'VIIOM 3A RANO 2.0

MenBenoBcbka FOQuisa BosoaumupiBHa,
HayK. CIiBpoO0.,

Yysamosa Oubra FOpiiBHa,

J-p MeJ. HayK, Hay. BIAJILTY 1HTErpPOBaHO1
HEHWPOOHKOJIOTII Ta pajio HeHpoXipyprii,
I'naBanpbknii Ouexcanap SAxkoBuy,

I-p MeJI. HayK, T'OJI. HayK. CHiBpoO.,
3emckoBa Oxcana BosiogumupiBHa,
I-p MEJ. HayK, TOJI. HayK. criBpoO.,

HY «Iuctutyt Helipoxipyprii iM. akaa. A.Il. PomonanoBa HAMH VYkpaiauy,
M. KuiB

AHoOTaNIA:

OmiHka 3MIH B TIJalbHIM MNyXJWHI MPOTATOM TMEPIOAY JIKyBaHHS Mae
BUpIIIAJIbHE 3HAYEHHS BIJHOCHO MPHUIHATTS PIICHHS B IUIaHI HOr0 MOJAIBIIOrO
MPU3HAYEHHS YM BiIMiHU. AKTyaJbHUM € BHUBYCHHS Ta BU3HAYEHHS OCOOJMBOCTEH
PaIioNOTIYHO1 OIIIHKK BIAMOBII TJ11I0M Ha JIIKYBaHHS 3TiHO CYy4aCHHUX TCHACHIIINH Ta
KpUTEPIiB.

Kuro4oBi ciioBa: «rimiomay, «riodiactoMay, «paaioxiMioTeparisy, «KpuTepii
BIIMOBIZI»,  «OLIHKAa  BIAMOBIY,  «IICEBIOIMPOTPECIs»,  «IICEBIAOBIAMNOBIIbY,

«pPaZlOHEKPO3», KPEUUAMBY, KIIPOTPECIs 3aXBOPIOBAHHS»

Beryn

3axBOpIOBaHICT, Ha riioMu y cBiTi Bix 6 go 13 BumankiB Ha 100 THC.
HaceneHHss  mopiuno  [1, c¢. 1, 2]. JlikyBamHa TiioM  moTpeOye
OaraTorpaHHOTO/MYJBTUIIEHTPUYHOTO MIAXO0My, SKUH BKJIIOYAE aHAMHE3 Talli€HTa,
KJIIHIYHI J1aHi, TICTOJOTIYHUM CTYMIHb MyXJIMHH, IMyHOTICTOXIMIIO Ta MOJIEKYJISIpHI
Mapkepu yTBOpeHHs [2, c. 1073-1104]. IlosiBa oHOBIEHOI Kiaacupikaimii MyXJIuH
IeHTpalibHOI HepBoBOi cucteMu BOO3 m’sitoro Buaanus [3, c. 1231-1249, 4, c. 1215,
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1216] 3ymoBmia moTpedy y Heperisi Ta BIPOBAKCHHI OHOBIICHUX KPHUTEPIiB
BiAMOBIAI myxiauHU Ha JikyBaHHsA. Kputepii RANO 2.0 Ha chOrojaHi SBISIOTHCS
HaWOIbIT  YHI()IKOBAaHUMH CYYaCHUMU KPHUTEPISIMU [JIs1 OINHKH €(EeKTUBHOCTI
JiKyBaHHS TJ1ioM [5, ¢. 5187-5197, 6, ¢.407-410].

Merta

BuBunTy 0co0JIMBOCTI paiosioriyHOi OlIHKK B HelipooHkosorii 3a RANO 2.0.,
MOPIBHATU OCTaHHI 3 MOMEPEAHIMHU KPUTEPISIMU OLIIHKH BiAMOBIII.

Marepiaiu Ta MeTOIU

[IpoBeneno momyk mitepatypu y 6azax PubMed, Google Scholar 3a mepion
2010-2026pp. 3a KIIOYOBUMH CJIOBAMHU «TJIIOMay, «Tiio0jgacToMay, «KpHUTepii
BUIMOBII»,  «OIIHKAa  BIAMOBIA»Y,  «IICEBIOMPOTPECIs»,  «IICEBIOBIANOBIILY,
«PaJlOHEKPO3», «PELUANBY», «IPOTPECI 3aXBOPIOBAHHSI», «pPaJloXIMIOTEpAIis.
BianosinHo 0 ananizy BkItoueHO A0 40 OTJsiI0OBUX CTaTeH.

Pe3ysabTaTn T2 00rOBOpEeHHS

Kpurepii OLIHKK BIAMOBIAlI HAa JIIKyBaHHS MAalOTh BAaXKJIMBE 3HAYEHHS IS
TOYHOI OIIIHKHM PEe3YJIbTaTiB JOCIHIKEHHS, 1 TOMY JUIsl 3a0€3MeUeHHs JaHOI MoTpedu
OyJ10 3aMPONMOHOBAHO YUCEIBHY 1X KIJIbKICTb.

Ha mouatrky epu xomm'torepHoi Tomorpadii y 1977p. JleBiH Ta iH.
[7, c. 329-335], 3ampornonyBaii KpUTepii BIAMOBIAI Ha JIIKYBAHHS IS 3J0SKICHUX
riioM, ymockoHaieHux y 1990p. sk kpurepii Makmonanpna [8, c¢. 1277-1279],
JIOTIOBHEHUX Ta OIMYyOJNIKOBAaHUX JJIsi TJIIOM BHCOKOTO Ta HU3BKOTO CTYIEHS
snosikicHocTi 'y 2010 (RANO-HGG) [9, c¢. 1963-1970] ta 2011pp (RANO-LGG)
[10, c. 583-593], 3acroBanux npu imyHotepamii y 2015p (iIRANO) [12, ¢. 1-18] Ta
moaudikoBanux y 2017p (MRANO) [11, ¢. 307-317].

Y 2021p. 3 BBEIECHHSIM OHOBJIEHOI Kiacuikalii MyXJHH IEHTPaTbHOT
HEPBOBOi CHCTEMH II'SITOTO BHJAHHS, L0 € MIOCTOK BEPCIED MIKHAPOIHOTO
CTaHIapTy Kiacuikallii MyxXJuH roJOBHOIO Ta COMHHOIO MO3KY, B OCTaHHIO Oyiu
BHECEHI CYTTE€BI 3MIHM IIIOJI0 MOJICKYJSpHOI Ta TEHETUYHOI CKJIaJ0BO1
[3, c. 1231-1249, 4, c. 1215, 1216]. Bignosigao y 2023p. Oymu meperisHyTi Ta

OHOBJICHI KpWUTepli BIAMNOBiAI Ha JIKyBaHHS, $KI CTald YHI(QIKOBaHUMH Ta
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Bceoxommorounmu, Bigomumu sk RANO 2.0 [5, c. 5187-5197, 6, c. 407-410]. B
RANO 2.0 Oynu BBeneHi Tpu Kareropii 3aCHOBaHI Ha Bi3yaii3allli: MyXJIMHU IO
KOHTPACTYIOThCS, MMyXJIMHH, 110 HE KOHTPACTYIOThCS Ta 3MilIaHi (1110 MiCTATh 0OH/IBa
KOMIIOHEHTHU: IO KOHTPACTYEThCS Ta HE KOHTpacTyeThcs) [5, c. 5187-5197, 6,
c. 407-410].

VY nopiBHAHHI 3 TonepeaHiMu Kputepismu omiHku Biamosiai 3a RANO 2.0
0a30BUM BBaXXA€ThCS MeEpIlle CKAaHYBaHHS MICIIA MPOMEHEBOI Teparii, 0cobinBa yBara
OPUAUISETECS  TOMEPEIHIM  OLIHII  IPOrpecyBaHHS  3aXBOPIOBAaHHS  Ta
MiATBEPHKYIOUUM CKaHYBaHHSM, OCTaHHI BBa)KalOThCsl 00OB’SI3KOBUMHU Yy mepuri 12
TWKHIB TICI 3aBEpPLIECHHS MPOMEHEBOi Tepamii, MOJajbIle CIIOCTEPEKECHHS
BBAYKAETHCS OMNIIIMHUM 3 OISy Ha TEpamilo Ta MOJEKYJISIPHUM CTaTyC IMyXJIMHH.
Takox HamaroTbCs yTOuyHEeHHA moao KpurepiiB T2/Flair-ominku, ska He
BPaxOBY€ETbCA JJISl IN1100JIaCTOM, OJHAK PO3IJIANAEThCS Yy BUMAAKY aHTUAHTIOTE€HHOI
Teparnii Ta HeoOXiHa JJIs MyXJIMH, [0 HE KOHTPACTYIOThCs, a00 3MIIIaHUX ITyXJIKH.
[lopiBHsATIPHA XapaKTEPUCTUKA KPUTEPIIB BIAMOBII NpeicTaBieHa y Tadnumi 1. [5, c.
5187-5197, 6, c. 407-410, 13, c. 3160-3169, 14, c. 3916-3928].

Taoaunnsga 1
IopiBHsinHs ouinku pagioaoriunoi Biamosigi mizk RANO-HGG,

RANO-LGG, mRANO, iRANO ta RANO 2.0

| RANO-HGG | RANO-LGG | mRANO | iRANO | RANO 2.0
Bnepuue giarHocroBana riioma
BazoBuit piBeHs | micis TS Micns [epen Micns MIPOMEHEBOT
MPT ckaHyBaHHsS | ONEPATHBHOTO | ONEPATHBHOTO | MPOMEHEBOI TIPOMEHEBOIO Tepartii
BTpPYYaHHsS/TIC | BTPYYaHHs/IE | Teparii Tepariero
pen pen
MIPOMEHEBOIO | IIPOMEHEBOIO
Teparnie Teparier
Flair-ominka HeoOxinaHa HeoOXiTHa OIyCKAEThCA OIYCKAETHCS OnycKaeTbest TSt
riio6macToM/MoOXKe
po3risIaTUcs npu
AQHTHAHT10TEeHHIN
Teparii, HeoOXiqHa IS
Ty XJIMH 110 He
KOHTPacTyIOTbCsl ~ abo
3MilIaHUX ITyXJIUH
[MixTBepmKytoui | ommiiHO OTII[I{HO 000B’5I3K0BO PexomeHnnoBaHo | 000B’SI3KOBO
CKaHH B mepuii 12 poTAroM 6Mmic.
TYDKHIB Ticist 3 MOYaTKy
3aBEPLUCHHS JKyBaHHS
MIPOMEHEBOT
Tepamii
[ligTBepmKytodi OMIiHHO OMIIITHO 000B’3K0BO PexkomenioBano | ommiifHO, 000B’S3KOBO
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ckaHu micis 12 MpOTAroM OMicC. | MiATBEPAKYIOUI

THXHIB TicTIst 3 MOYaTKy | CKaHyBaHHS  MOXYTh

3aBEepILCHHS JIKyBaHHS PO3TIISLAATHCS 3 OTJIALY

HPOMEHEBOT Ha Teparilo 3 BUCOKUM

Teparii PHU3HKOM
TiceBionporpecii

Peuynus

BazoBuit piBens | Ilepen [epen Iepen Iepen [epen nikyBaHHAM

MPT ckaHyBaHHS | JIKyBaHHIM JKYBaHHAM JKyBaHHSAM JKyBaHHSAM

Flair-ominka HeoOXixHa HeoOXixHa OITYCKA€THCS OITyCKA€ETHCS OmnyckaeTbest IUTS
riiobiactoM/Moxe
po3risaaTics npu
AQHTHAHTi1OTCHHIN
Teparii, HeoOXiaHa IS
MyXJIUH 110 HE
KOHTPacTyIOTbCsl ~ abo
3MIMIaHUX ITyXJIHH

[MigTBepmKytodi | ommiitHO O FTHO 000B’sI3KOBO PexomenmoBano | ommiifHO, 000B’S3KOBO

CKaHyBaHHS MPOTATOM OMiC. | TMATBEPIKYIOUL

3 MOYATKy | CKAHYBaHHS  MOXYTb
JIKyBaHHS PO3IIISIATHCS 3 OTILILY

Ha Teparilo 3 BUCOKUM
PpHU3HKOM
NICEeBIONpPOrpecii

Panionoriuna BIAMOBIAL OIIHIOBAJIACH HA OCHOBI PI3HMIN CYMH JOOYTKIB
NEePHEHANKYIJIIPHUX 1aMETPIB TAPreTHUX BOTHHUIL Y TOPIBHSAHHI 3 BUXITHUM PIBHEM.
Cucrema omiaku BianoBii RANO-HGG Bxitouana 4 karteropii: OBHA BiJIIIOBIJIb
(CR-complete response), ugactkoBa BimmoBiab (PR-partial response), cra0imizairis
(SD-stable disease), mporpecyBanus 3axBoproBanHs (PD-progressive disease) [9, c.
1963-1970]. Cucrema RANO-LGG Brmoudana m’sTy KaTeropito — MiHIMajabHa
(ne3nauna) Biamosigs (MR-minor response) [10, ¢. 583-593]. V tabimii 2 HaBeaeHi
kareropii BianoBiai 32 RANO 2.0 3 ypaxyBaHHsSM ABOMipHUX (2D) Ta TpuMipHUX

(06’emHuux, 3D) BumipiB [15, c. 1846-1855, 1853].

Taoauns 2
Kareropii Bixnosiai 3a RANO 2.0
Kareropis/ CR PR MR SD PD
KpUTepii
2D BiJICYTHI >50% <50%, aie | iHII HiX >25%
BOTHHIIIA 3MEHIIIEHHS >25% CR/PR/MR/PD | 36inbi1eHHst
3MEHIIEHHS
3D BiJICYTHI >65% <65%, ame | iHII HIX >40%
BOTHHIIIA 3MEHIIIEHHS >40% CR/PR/MR/PD | 36inbi1eHHst
3MEHIIEHHS
HOBI BIJICYTHI BIJICYTHI BIJICYTHI BIJICYTHI Oynb-siKi
BHUMIpIOBaHi
BOTHHIIA
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cTepoian BIJICYTHI cra0inbpHa crabinpHa crabinpHa abo | He
abo abo 3MEHIIICHHS NPUMIHSAETHCS
3MEHIICHHSI | 3MEHIICHHS | JIO3U
703U JI03H

KJIIHIYHANA CcTaOUTBbHUI CTaOUTBHUI cTaOLTbHUI CcTaOLTBbHUI MOTIpIIECHHS

cTaryc abo abo abo abo

MOKPAIICHHS | MOKPAIICHHS | MOKPANICHHS | MOKPAIICHHS
BHUMOT'H BCI BCI BCl BCl OyIb-sIKUH

CR (complete response) — noBna BiamoBiab, PR (partial response) — gactkoBa
BiamoBiab, SD (stable disease) — cra6imzaiis, MR (minor response) — miHimMaabHa

(ne3nauna) BiAMOBib, PD (progressive disease) — mporpecyBaHHs 3aXBOPIOBAHHS.

[Iporpecis 3axBoproBanHs (PD) Moxe OyTu Bu3HaueHa Oyab-sSKUM 3
HACTYMHUX KpuTepiiB: >25% 30UIbIIeHHS CyMH JOOYTKIB TMEPIECHIUKYISPHUX
JIiaMeTpiB BUMIpIOBaHUX BOTHUIL a00 >40% 30UIbILIEHHS 3arajbHOTO 00’€eMy
KOHTPAacTOBaHMX a00 HEKOHTPACTOBAHMX TApreHTHUX BOrHuIl (abo o000x), abo
30UTBIIEHHS! B pO3Mipax HEBUMIPIOBAaHMX BOTHMUII, IIoHaiMeHIe 10 >10x10Mm, abo
MosiBa HOBHMX BOTHMIN, O3HAK JICNTOMEHIHI€AJIbHOTO TOIIUPEHHs, a00 KIIHIYHE
noripmenns. [{ns Bcranosnenus nosHoi (CR), wactkoroi (PR), miniMaibaoi (MR)
BUIMOBIAI Ta craOimizamii  3axBoproBaHHs (SD) HeoOxigHa HaAsSBHICTH YCIX
BHUIIICBKA3aHUX KPUTEPIiB (AuB. Tadi. 2) [5, c. 5187-5197, 15, c. 1846-1855].

BucHoBxku

RANO 2.0 mponoHytoTh €IMHI Cy4acHi MpaBuia MiAX0Ay 0 OLIHKH BiIMNOBIII
Ha JIKyBaHHs BciX riioMm. OCTaHHI, B Mepuly 4epry, po3poOJieHl ISl KITHIYHUX
JOCIIKEHb 3 METOI CTaHAapTH3allli IHTepHpeTaiii 300paKeHHS Ta ONTHUMI3allii
TPUBAJIOCTI BMXKMBAHOCTI 0O€3 MpOrpecyBaHHA Ta 3arajbHOi BW)KMBAHOCTI, Ta iX
kopessiieto. Kpurepii omiHKM BIAMOBIAI HA JIKYBaHHS MalOTh BaKJIMBE 3HAYEHHS
JUTSE TOYHOI OIHKK pe3yJbTaTiB JOCTI/PKEHHS, XOoua 3aCTOCYBaHHS OCTaHHIX Ha
MPaKTULIl MOXKE 3yMOBUTH HeaOusaki TpyaHouul. OgHaK pO3yMIHHS LIUX TPUHIIUIIIB
MOK€E CYTTEBO JIOMTOMOTTH y IPUHAHATTI PIIICHHS 100 JTIKYBaHHS.
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Abstract. The effect of low-cycle loads acting on reinforced concrete beam
structures, the influence of these loads on the mechanical and deformation parameters
of the samples, their nonlinear deformation, microcrack formation, accumulation of
residual deformations, low-cycle fatigue, loosening of concrete, etc. are considered.
The influence of structural factors and factors of external action on the indicators of
strength, crack resistance and deformability of reinforced concrete beam elements of
structures under the action of low-cycle loads has been established.

Key words: strength, deformability, crack resistance, reinforced concrete

beams, low-cycle loads, low-cycle fatigue.

To solve this issue, we conducted an experimental test of reinforced concrete
beam elements under the action of static short-term, short-cycle variable-sign and

cyclic constant-sign loads. The following were chosen as variable factors: the value
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of the relative span of the section a/d, which varied at three levels: a = d...3d; class of
heavy concrete of three types: C16/20...C40/50; the amount of transverse
reinforcement on the support sections pg, = 0.0016...0.0044; the level of sign-variable
n = +0.50...£0.80 and sign-constant from 1 = 0...0.50 to 0...0.85 loads from the actual
strength of the beams, i.e., the magnitude of the transverse load before their
destruction, at which the opening width of inclined cracks wk exceeded 0.4 mm, and
the beam of deflections £> 1/150.

First, the beams of the first series were tested for the action of a one-time,
short-term gradually increasing load almost to the destructive state according to the
above-mentioned signs. Next, the samples of the second and third series were tested
under the effect of sign-changing and sign-constant non-repeated transverse loads,
respectively, according to the experimental plan. The number of cycles of
variable-sign and constant-sign loads was at least 10, if the samples did not collapse
with a smaller number of cycles.

As a result of processing the obtained experimental data, removing
insignificant ones and recalculating the remaining coefficients using the COMPEX
program developed by Prof. V.A. Voznesenskii [1], obtained adequate mathematical
models of strength, that is, of the destructive transverse force Vu:

Y(Vi1)= 98 — 41X, + 12X, + 6X5 +16X42 — 7X? — 5X32 — 7X1 Xy, kH;
Y (Vualbd)=5.60 — 2.34X; + 0.69X, + 0.34X5 + 0.91X,2 — 0.40X,2 — 0.29X 32 -
- 0.40X:X,, MIla; (1)
Y(Vu,2)= 80 — 33X, + 13X, + 6X3—2X, + 21 X% — 12X,2 — 5X3% — 7X 1 X5, kH;
Y (Violbd)= 4.57 — 1.89X; + 0.74X, + 0.34X;5 — 0.10X4 + 1.20X;2 — 0.69X,? —
0.29X3? — - 0.40X1X,, MI1a; (2)
Y (Vis)= 90 — 36X, +10X, + 7X5 — 3X, +18X32 — 6X22 — 6X3? — 2X42 — 8X, X,
+2X X4, kH;
Y(Vys/bd)= 5,14 — 2.06X; + 0.57X, + 0.40X3 — 0.17X, + 1.03X;2 — 0.34X,% —
0.34X32 — - 0.11X42 — 0.46X, X, + 0.11X; X4, MITa. (3)
Among the structural factors, the span of the section has the greatest influence

on the bearing capacity of the supporting areas of the experimental elements. This
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confirms other studies on the regularity of a non-linear (damping) decrease in the
strength of inclined sections of beams with an increase in the span of the section.

As the grade of concrete increases, there is a non-linear damping
(disproportionate) increase in the strength of the specified areas.

A similar pattern is observed with an increase in the transverse reinforcement ratio.

Factors of external influence, primarily the nature of the cyclic load, have a
significant impact on the initial parameter under consideration. Thus, if under a
constant low-cycle load the average value of the strength of the abutment sections of
the test samples decreases by 8.2% compared to the bearing capacity of the beams of
the first series tested without repeated loading, then under a variable-sign cyclic
load — by 18.4%. This trend persists in all ranges of changes in the experimental
factors. At the same time, the magnitude of the sign-changing and sign-constant load
levels has little effect on the final result. During the tests of experimental beam
samples under the action of short-term one-time and low-cycle loading, the
formation, development and width of crack opening on their surfaces were
monitored. The maximum opening width of normal cracks at the level of stretched
reinforcement in the zone of pure bending at the load levels set by the plan is almost
independent of the type of concrete.

The maximum opening width of inclined cracks in the middle of the height of
the supporting areas in the considered series can be characterized by three structurally

similar mathematical models:
¥ (W) = 0.35 — 0.06X; — 0.03X; — 0.01X;3 — 0.14X, — 0.01X; X5 — 0.03X,X, -
- 0.02X3Xy, mm; (4)
Y (W275) = 0.63 + 0.05X; + 0.05X; — 0.06X5 + 0.24X, — 0.02X,2 + 0.02X 32 +
+0.02X4%2 + 0.11X:X; — 0.03X: X3 — 0.06X3X4, MM; (D)
¥ (W) = 0.40 — 0.05X,; — 0.03X, + 0.16X, — 0.03X; X3, Mm. (6)
The analysis of the presented models shows that the average values of a

dangerous inclined crack are reduced by 14% under low-cycle variable-sign loading,

and by 23% under constant-sign loading.
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Dangerous inclined cracks increase in relation to their average values in all
series:

- with an increase in the relative span of the a/d section — by 52.46 and
16%, respectively, in series 1...3;

- with an increase in the amount of transverse reinforcement — by 19 and
18% in the first two series;

- with an increase in the level of low-cycle sign-variable and sign-constant
load from 0.5 to 0.8, respectively, by 22 and 43%;

- with a simultaneous increase in the span of the section and the grade of
concrete in the second series — by 9%;

- with a simultaneous increase in the span of the section and a decrease in
the amount of transverse reinforcement in the first series — by 11%, and in the second
series — by 4%;

- with a simultaneous increase in the span of the section and the levels of
variable-sign load — by 8% and constant-sign load — by 18%;

- with a simultaneous decrease in the amount of transverse reinforcement
and an increase in the level of variable load — by 6%.

Processing of the experimental values of the angles of inclination of the
dangerous inclined crack to the longitudinal axis of the element in the experimental
series made it possible to obtain the following mathematical models:

Y(ac1) = 42.1 - 6.8X; — 1.6X, + 2X3, rpan.; (7)
Y(ag,) = 43.0 - 5.3X; — 2.9X,, rpax.; (8)
Y(ag3) = 46.5—2.1X; — 5.2X,, rpax. (9)

Analysis of fairly simple linear models (7)...(9) shows that the angles of
inclination of dangerous inclined cracks decrease in relation to their average
values —41.2°; 43.0°; 46.5°, respectively in 1-3 series of experiments:

- with an increase in the relative span of the a/d section from 1 to 3 — by
33.25% and 9%;

- with an increase in the levels of low-cycle sign-variable and sign-

constant loads from 0.5 to 0.8, respectively by 13 and 22%;
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- when reducing the class of concrete from C40/50 to C16/20 — by 8% and
the amount of transverse reinforcement pg, from 0.0044 to 0.0016 — by 10% in a
series of experiments with a single static gradually increasing load.

The conducted experimental studies and the analysis of their results made it
possible to reveal new features of the nature of deformation, cracking [2, p.211] and
destruction of experimental beam samples subjected to cyclic alternating and constant
sign loads, to identify mechanisms and new patterns of destruction of these elements,

as well as to establish their dependence on the corresponding ratio of experimental

factors.
Conclusions
1. It was established that under constant sign low-cycle loading, the

average value of the strength of the supporting sections of the test samples decreases
by 8.2% compared to the bearing capacity of the beams of the first series tested
without repeated loading, and under cyclic load with a variable sign — by 18.4%.

2. The data presented on models (7)...(9) about the angles of inclination of
dangerous inclined cracks are of practical importance in improving engineering
methods for calculating the strength of inclined sections of flexural reinforced
concrete structures, in particular those based on the truss analogy.

3.  The presented models can be used to clarify the deformations of
stretched reinforcement and concrete, which take into account the compatibility of
their work.
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Abstract. Our research is devoted to improving the teaching of the course
"Mathematical Statistics and Theoretical Foundations of Navigation and
shiphandling" at the Kherson State Maritime Academy (KhSMA) to master's degree
student of specialization "J5.01. Navigation and Management of Sea Vessels". In the
study, we identified several areas: analysis of the place of discipline in the system of
training masters of specialization J5.01.; analysis and selection of concepts,
techniques and methods that are necessary for solving applied tasks of navigation;
development of a methodology for teaching the most important specific methods of
processing navigation data. This article deals with the first two areas. The third
direction is the subject of further research.

Key words: scientific research, mathematical statistics, data analysis and

processing, navigation, seamanship, competence.

Introduction. At sea, a vessel is constantly in one or another area that is
difficult to navigate. Navigational safety must be ensured at all times. To ensure
navigation safety of the vessel from the moment of leaving the port to the moment of
arrival at the port navigation laying must be carried out constantly, which includes
rhumb line calculation, vessel positioning and maneuver calculations for divergence
with other vessels.

Thus, navigators are constantly required to carry out measurements, collect and
process navigation data. These data can be obtained from observations and

measurements, can be the result of previous calculations, and can be selected from
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different navigation tables (i.e., also precalculated based on measurements). Any
measurements, including navigation, can't be absolutely accurate, it’s have always
any errors. Accordingly, the results of calculations whose operands are such data are
approximate (accompanied by errors). Consequently, the process of processing
navigation data is inevitably accompanied by errors that affect the coordinates of the
vessel's position. Therefore, to ensure navigational safety of navigation, it is
necessary to assess the accuracy of determining the location of the vessel.

IMO navigational accuracy standards are regulated by Resolution A.1046(27)
"Worldwide Radionavigation System" [1]. According to it, a vessel's position must be
determined within 95% of the error figure, i.e., with a probability of 95%.

All the above and determined the aim of our research: to designate the
methodical approach to the formation of basic concepts and methods of the discipline
"Mathematical Statistics and Theoretical Foundations of Navigation and
shiphandling™ at the Kherson State Maritime Academy.

Tasks assigned to the study:

— Analyze the place of discipline in the system of training masters of
specialization "J5.01. Navigation and management of sea vessels" in KhSMA.

— Analyze concepts, methods and methods of mathematical statistics, their
application for solving applied problems of navigation.

In the course of the study, an analysis of scientific and methodical literature on
mathematical statistics, navigation, IMO navigation accuracy standards was carried
out. Based on this analysis, the basic concepts and methods of mathematical statistics
were identified, which, in our opinion, are necessary for solving applied problems of
navigation.

The theoretical foundations and formulas used to assess navigation safety are
described in detail in the navigation tutorials, in academic reference books on
standardization of navigation accuracy. In all manuals, methods of probability theory
and mathematical statistics are widely used to assess navigation accuracy, since
errors in navigation measurements, and therefore, determining the location of the

vessel and instrument corrections, appear as random variables.
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The mentioned disciplines are closely interconnected. Probability theory
operates with abstract concepts, based on the assumption that an event will happen
someday, and mathematical statistics operate with empirical data obtained from
observation results. Mathematical statistics is a branch of applied mathematics. She
studies the patterns of properties of systems that include many objects. It is a science
of methods for processing a large amount of experimental data in order to obtain
adequate (reliable) conclusions and is used in various fields of science, technology,
and production.

At the same time, the methods of processing a large amount of experimental
data that are used in mathematical statistics coincide with the methods of probability
theory in the study of quantitative laws of models of random phenomena (regardless
of the specific nature of these phenomena). These are primarily ways to investigate
distribution laws and their characteristics. Therefore, methods for estimating and
accounting for errors are probabilistic and statistical methods.

These methods are considered in the course "Mathematical Statistics and
Theoretical Foundations of Navigation and shiphandling”, which is read to master's
degree students of specialty "J5.01. Navigation and Management of Sea Vessels" at
the Kherson State Maritime Academy. The program of course is compiled in
accordance with the “International Convention on Standards of Training,
Certification and Watchkeeping for Seafarers (STCW)", IMO-MODEL COURSE
7.01, 7.03. [2-4] and in accordance with the Educational professional program (EPP)
KhSMA.

Probabilistic and statistical methods for estimating and accounting for errors,
which are considered in this course, are based on the basic concepts and methods of
error theory that were formed at the master's degree students earlier, when studying
mathematics, technical and special disciplines. Namely, the concepts of absolute and
relative errors, errors in the results of arithmetic actions and compliance with the
accuracy of the calculation result (rounding, the number of significant digits).

The main focus of the course "Mathematical Statistics and Theoretical

Justifications of Navigation and shiphandling” is focused on probabilistic and
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statistical methods for assessing and accounting for errors that are necessary for
solving applied tasks of navigation. Therefore, the course covers:

—  The basic concepts of probability theory and mathematical statistics
underlying the aforementioned methods.

—  Determining the probability of an event through the probabilities of
other events that are easier to find.

—  Numerical characteristics of random variables.

—  Distribution laws of a random variable.

—  Errors of navigation measurements and navigation functions.

— Assessing the accuracy of vessel location determination.

Let us briefly describe the main nuances that, in our opinion, should be paid
attention to by master's degree students when studying the first four positions. Two
more positions are left for detailed consideration in the future.

The basic concepts of probability theory and mathematical statistics. First of
all, this is the concept of a random event, a random variable and its probability, the
concept of frequency, the distinction between probability and frequency. It is
important to note that the concept of frequency is most widely used in science and
technology, it is determined by statistical data or by the results of specially conducted
experiments. Sometimes probabilities and frequencies are expressed as a percentage
(from 0 to 100%).

Determining the probability of an event through the probabilities of other
events that are easier to find — is, first of all, the theorems of addition and
multiplication of probabilities, conditional probability. Note that these theorems are
used in the study of errors, as well as in other special disciplines.

Numerical characteristics of random variables. With their help, many practical
problems are successfully solved. Characteristics express the main features of the
distribution of a random variable: its position (mathematical expectation or weighted
average) and dispersion (variance). Mathematical expectation M(X) characterizes the
average value of a random variable, its center, near which all its possible values are

grouped. The statistical evaluation of the mathematical expectation of a random
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variable based on the results of its observation (experiment) is its weighted average

value x. The formulas for calculating the mathematical expectation M(X):Zn:xiPi and
i=1

the weighted average i:i x.n. are very similar, but have different purposes. The first

i
formula is used to calculate the theoretical value M(X), where x; is all possible values
of the random variable X, and P; is their probability. The second formula is used to
estimate M(X) in the case when x; is its actually observed values with their
frequencies n;. In this case, the notation is used x. With a small number of
observations, the resulting value X is random in nature, but as the volume of
observation increases, X stabilizes near the estimated M(X), just as the frequency
converges to probability. Since in the second formula, the values x; are multiplied by
their "weights" »; and then summed up, the name of the estimate is a weighted
average.

The variance D(X) characterizes the dispersion of possible values of a random
variable relative to its mathematical expectation. Variance is defined as the
mathematical expectation of the square of the deviation of the random variable X
from its mathematical expectation. We get the dispersion formula by variance: X is a

random variable, M(X) is its mathematical expectation, x-m(x) is the deviation of a
random variable X from its mathematical expectation, (x-m(x))* is the square of the

deviation of a random variable X from its mathematical expectation, M[(X_M(x))z} is

the mathematical expectation of the square of the deviation of a random variable X

from its mathematical expectation, that is, dispersion D(X)zM[(X—M(X))Z]. Having

performed equivalent mathematical transformations, we get another formula for

calculating the variance: p(x)=m(x?)-m(x)* which is often used in practice. The

dimension of the variance is equal to the square of the dimension of the random
variable.
For a more visual representation of the dispersion, a mean square deviation o

(MSD), which is equal to the arithmetic square root from the variance »- b(x) is
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used. Variance is sometimes denoted o?.

Statistical estimates of the variance D(X) and the mean square deviation o,

are obtained if its estimate x is used instead of mathematical expectation.

In navigation, one of the main criteria for assessing the accuracy of
measurements and the location of a wvessel is the MSD (mean square
deviation/standard error).

The distribution law of a random variable gives a complete probabilistic
description of the random variable and can be represented by a series of distribution,
or a distribution function, or a distribution density. If the distribution is based on
experimental data, then the probabilities are replaced by the corresponding
frequencies, and the series is called a statistical series.

Among many types of distributions of random variables, we highlight only the
main ones used to describe navigation errors.

Uniform distribution. Applied in particular to rounding errors. The probability
density of such a distribution over some interval is constant.

Normal distribution. It is fundamental for assessing the accuracy of
determining the location of the vessel. In [1], it is explicitly noted that errors in
navigation parameters are considered as random events that have a normal
distribution.

The normal distribution depends on two parameters: mathematical expectation
and variance, and has two important properties: it is preserved under linear
transformations of random variables and is the limiting distribution for a number of
other distributions, or they are reduced to it. The normal distribution well describes:
errors of all types of measurements, instantaneous values of wind speed and sea
surface height, mechanical characteristics of various materials, and much more.

The random variable X, distributed according to the normal law, does not

exceed modulo the values, that are multiples o, with of the probability:
P(|X|<oy )=0.683=68.3%

P (|X]<1,96-0 )=0.950 =95%
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P(|X|<2-0y )=0.954=95,4%
P (|X|<3-04)=0.997 =99,7%

The last of these equalities shows that in only three cases out of a thousand, to
appear values greater than the tripled mean square deviation. Therefore, in relation to

errors, the value of 3o, -is called the maximum error. All measurements with errors
greater than 3o, are considered of the misses and discarded. This criterion for

getting rid of misses does not have a strict justification, but it is simple and widely
applied under the name "three sigma rule.” The same rule is used to quickly predefine
the type of distribution: if the modulo values of the random variable X do not exceed

values that are multiples of 3o, , then most likely it is distributed according to the

normal law. To accurately determine the type of distribution, special methods and
criteria are used, for example, the well-known Pearson criterion for determining
whether the distribution law of a random variable is normal or not.

All of the above explains why the course "Mathematical Statistics and
Theoretical Foundations of Navigation and shiphandling” the main focus is on the
normal law of the distribution.

Also considers: lognormal distribution, Rayleigh distribution, Laplace
distribution.

Logarithmically normal (lognormal) distribution. It is used in statistics when
changes in a random variable are proportional to its achieved value, that is, when a
random variable is formed as a product of positive and independent elementary
random variables. Such distribution is typical, for example, for the sizes of bulk cargo
(coal, ore, gravel), some types of errors in navigation measurements. For example,
the accuracy of measurements of the heights of luminaries by sextan depends on
positive and independent elementary random variables: the clarity of the visible
horizon, the experience and eye of the navigator, pitching, wind. Simultaneous
fulfillment of all conditions means that a random variable — the error in altitude
measurements — is formed as the product of these quantities. The mean squared

deviation of altitude measurements of celestial bodies is dispersed according to a
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lognormal law.

Rayleigh distribution. It is used to describe the characteristics of oscillatory
processes, such as radio communication, wind gust, sea wave amplitude and ship's
rocking. For example, the errors in determining a vessel's location along a meridian
Ap and along a parallel 4w are independent and normally distributed. The mean

square deviations are the same and equal o, — circular dispersion. Then, the error in

the vessel's location in any direction is described by the Rayleigh distribution. This

error in navigation is called radial error and is calculated by the formula

A=\Ag?+Ac? .
Laplace distribution. The mathematical expectation of the distribution is zero,

the probability density depends on one parameter X and is calculated by the formula

1, i . : L.
f(X)ZEM M the mean square deviation o, :g. The random variable X distributed

according to Laplace's law does not exceed modulo of values that are multiples o, :
P(|X|<oy )=0.714=71,4% P(|X|<2-04)=0,918=91,8% P(|X|<3-04)=

0,977=97,7%

With the Laplace distribution, 23 out of a thousand errors exceed modulo the
tripled mean square deviation.

The Laplace function is used in many applied navigation problems.

Conclusions. At this stage of our research, we have clarified the place of the
discipline “Mathematical Statistics and Theoretical Foundations of Navigation and
shiphandling” in the system of training master's degree students of specialization
"J5.01. Navigation and Management of Sea Vessels" at the Kherson State Maritime
Academy. Concepts, techniques and methods of mathematical statistics, their
application for solving applied problems of navigation are analyzed. A methodical
approach to the formation of basic concepts and methods of discipline has been
determined.

The tasks set before the start of the research have been completed, the goal of
the research has been achieved.

In our further researches, we assume a more detailed study of the stated
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problem, in particular, the development of a methodical of teaching the most

Important specific methods of processing navigation data.
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With the advancement of mobile technologies, smartphones are widely used in
modern life, serving functions ranging from daily communication to professional
activities. Their effectiveness depends on battery life, determined mainly by energy
consumption. Excessive energy usage shortens device runtime and diminishes user
experience, particularly when application resources are used inefficiently. Thus,
optimising energy consumption in mobile applications is critical for both developers
and users. This study aims to analyse the sources of energy consumption in mobile
applications and explore approaches to their optimisation. It examines the key
hardware and software components affecting energy use and proposes effective

strategies to improve device autonomy.
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Both hardware and software factors influence energy consumption in mobile
applications. The central processing unit (CPU) is a primary energy consumer,
especially during complex computations and background tasks such as data
synchronisation or analysis. Applications that disregard battery levels and operate at
maximum performance exacerbate energy consumption. Similarly, the graphics
processing unit (GPU), responsible for rendering visual content, is a significant
power drain, particularly in applications featuring rich graphics, such as mobile
games or augmented reality programs.

Sensors like GPS, accelerometers, and gyroscopes increase energy usage,
especially when applications continuously poll them for location or motion updates.
Navigation and fitness applications can significantly reduce battery life if they do not
employ adaptive sensor usage strategies. Network activity also plays a significant
role, as frequent server requests or large data transfers, typical of streaming services
and social networks, increase energy use. The device screen is also among the most
energy-intensive components, with brightness, refresh rates, and resolution affecting
power consumption.

Beyond hardware, software inefficiencies also significantly impact energy use.
Poorly optimised applications can generate unnecessary load through excessive
server requests or inefficient management of background processes. The absence of
mechanisms to terminate redundant background tasks causes batteries to drain even
when the application is not actively used. Achieving a balance between performance
and energy efficiency remains a challenging yet essential goal for developers.

Reducing energy consumption in mobile applications requires a holistic
approach to optimising hardware and software resources. A primary focus is
improving CPU energy efficiency by reducing the computational complexity of
algorithms and employing power-saving modes that adjust processor performance
based on battery levels. Modern operating systems provide tools for CPU frequency
scaling, aiding in energy conservation. Graphics performance optimisation involves
lowering frame rates for non-essential animations and using vector graphics instead

of raster graphics, which reduces GPU load and energy consumption.
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Efficient sensor usage, such as periodic rather than continuous polling of GPS
or accelerometers, improves data update frequencies based on user activity or
application requirements, preventing unnecessary battery drain. Network
management strategies include reducing synchronisation frequency, aggregating data
for transmission in larger packets, and implementing caching to minimise server
requests. Optimising screen energy consumption involves dynamically adjusting
brightness based on ambient conditions and enabling dark mode, which reduces
energy use. Minimising background activity is another critical factor. Using tools like
JobScheduler for Android or App Nap for iOS allows background tasks to be paused
when applications are not in use.

Implementing energy-efficient solutions in mobile applications presents several
technical challenges, the primary being achieving a balance between application
performance and energy efficiency. Many energy-saving methods, such as reducing
frame rates or limiting CPU power, can impact application speed and responsiveness,
which may be unacceptable to users requiring high performance. Striking the right
balance is crucial to maintaining functionality without compromising energy savings.

Platform dependency is another significant constraint. Not all energy
optimisation techniques can be implemented due to the technical limitations of
operating systems like Android and 10S. Some optimisation capabilities available on
Android may not be accessible on iOS, and vice versa, necessitating a more complex
approach to cross-platform application development.

Energy optimisation can affect user experience, mainly if resource restrictions
or aggressive optimisation reduce application quality. Excessively low frame rates or
overly simplified graphics can result in slower performance or a less appealing
appearance, potentially causing user dissatisfaction. It is essential to thoroughly test
each adjustment to ensure it does not compromise user experience. These challenges
highlight the importance of a comprehensive and flexible approach to energy
optimisation that accounts for platform specifics, technical constraints, and user
experience requirements.

Optimising energy consumption in mobile applications is crucial for enhancing
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device autonomy, as excessive load on components such as the CPU, GPU, sensors,
and network connections significantly reduces battery life. Addressing this issue
requires a holistic approach that includes adaptive resource management and energy-
saving techniques, such as dynamically adjusting sensor update frequencies and
graphical settings. However, implementing these measures demands a nuanced
understanding of hardware and software constraints and the diverse capabilities of
operating systems like Android and iOS. Furthermore, maintaining a high-quality
user experience is crucial, necessitating solutions optimising energy use while

preserving responsiveness and aesthetic appeal.
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VIIK 622.279.5
BYTJIEIUTACTUKOBI HACOCHI IITAHTH TA IMONEPEUKEHHS
BIAKJIAJIEHD HA HUX TAPA®IHY

Komneii Irop bornanosuuy,

KaHJI. TEXH. HayK, CT. HayK. CITBPOO.
HaBYaJIBHO-IOCIIITHUAIIBKOT TabopaTopii
Ha(TOra30Bo1 IHKEHeii,

Komneit bornan BosiogumupoBuy,

I-p TeXH. HayK, mpod., mpod. kad. HadTOra30BUX
MaIITUH Ta 00J1aIHaHHS,

Denoposuu Apociaas TeogopoBuy,

KaHJI. TEXH. HayK, J011. Kad. HadTOra30BUX
MaIIIMH Ta 00JIaJHAHHS,

IBaHO-DpaHKIBChKMIT HAIIIOHAIBHUM TEXHIYHUI YHIBEPCUTET Ha(PTH 1 razy
IBaHO-®DpaHKiBChK, YKpaiHa

AHoTanisi: 3anponoHOBaHI Ta JOCHIJKEHI aBTOpaMU HACOCHI IUTaHTH 3
BYTJICIUIACTUKA MAalOTh IOIIMPEHHA B 0OaraTboX Ha(TOBUAOOYBHHX KpaiHax.
HasBnicTe napadiny B HaTI yCKIIaJHIOE TIpoliec BU100yBaHHs. B po6oTi nmoka3aHo
MEXaHI3M BIJKJIaJeHb napadiHy Ta 3alporNOHOBAHO METOAM Ta 3aco0u Horo
OUHUIIIEHHS, B TOMY 4YHCJIl 3a JIOIOMOIOK CKpeOKiB, MPOTEKTOPIB Ta
IITAHr000epTaYiB.

Kiarw4oBi cioBa: HacocHa ITaHra, BYTJICIJIACTHK, BIIKIIAICHHS, mMapadiH,

CKpeOKH, MTaHroo0epTayi.

ByriienieBe BOJOKHO 4acTO BUKOPHUCTOBYETHCS JJII BUTOTOBJICHHS HACOCHHX
mTaHr, 1me 11 MeTpoBi IITaHTH 31 CTajJE€BUMH TOJIOBKAMHU, TIOpUIHI IITAHTU 3
BYTJICIICBUM OCEPJISIM Ta CKJIOIIACTUKOBOIO OOOJIOHKOIO 1 3 PI3HUMH CXEMaMH
dbopMyBaHHS CTPHIKHS, Oe3MepepBHI HAMOTYBaHi cTpiukoBi mTanru [1-5]. Mexanika
yTBOpEHHs TapadiHy Ha BYIJICIIEBOMY BOJIOKHI Ma€ cBOi ocobnuBocTi. OcamKeHHs
napadiny BIIOYBAa€ThCsI, KOJIM cUpa HaPTa OXOJOKYETHCS, MIAHIMAIOUUCH 0

MOBEpXHi. SIK TUTbKM TeMIiepaTypa TNajace HUXKYE TEMIIepaTypu TOSBU BOCKY a0o
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TOYKHM MOMYTHIHHS Ha(TH, Ba)KKI BYIJIEBOAHI KPUCTANI3yIOThCSI B TBEPAY BOCKOBY
MaTpPHUIIIO.

Sk BIIMBae TOBEpXHEBAa CHEpris Ha BiAkIazeHHA mapadiny? Byrienesi
BOJIOKHHCTI IITAHTH MAalOTh HUXKYY I[IOBEPXHEBY €HEPril0 Ta OUIbII TJIagKul
30BHINIHINA IIap MOJIMEPHOI MaTpulll (HAIpHUKIIAJ, eMOKCHUIHOT a00 IMOJiypeTaHOBOT
CMOJIM) TIOPIBHSIHO 3 HIOPCTKOIO, KOPOJIOBAHOIO CTAJUII0, TOMY KpUCTalIM napadiny
ripime TPWIMIAIOTh 70 HHUX. Xo0uYa TJIAJKICTh TOBEPXHI CIIOYATKy 3aTPUMYE
3aKpIIJICHHS. KPHUCTaiB MapadiHy, BOHA HE IIOBHICTIO 3amobira€ HaKOMWYEHHIO.
[Ticast Toro, sk MiKpomiap BOCKY 3B'3Y€ThCS 31 CTPHXKHEM, JTOJATKOBI KPUCTAIU
arpecuBHO MPUIKIAIOTH A0 ICHYIOUOTO IIapy BOCKY.

[lapadin HakONMMYYEThCS HA BYIVICIIEBUX HACOCHMX IITAHTaX, OCKLIBKH
TeMIIepaTypa CBEPUIOBUHHOT PIAWHU MaJa€ HUKUE TOUKH MOMYTHIHHS CUpOi HAPTH,
HE3aJIeKHO BiJ CKJIAJly Marepially INTaHTH. XodYa BYIJICIIEBI KOMITO3WTHI IITaHTU
MIPOTIOHYIOTh CTPYKTYPHI Ta BaroBi MepeBaru MopiBHIHO 3 TPATUILIHHUMH CTAJICBUMHU
[ITAHTaMH, BOHU BCE 1€ AYXKE CXUJIBbHI 10 OCaPKEHHS OPraHivHOTO BOCKY.

st eeKTUBHOTO BUJAJCHHS KPUCTATIB, IO BCE K HAKOMHYMIIUCS IIiJI Yac
eKCIUTyaTailli, 3aCTOCOBYIOTh PsJI METOJIB, 30KpeMa MEXaHIYHE OYMIICHHS.
[IpoBoMTHCS MOHTaX Ha KOJIOHY IITAHT CIEHIAIbHUX IJIACTUKOBUX CKpeOKiB (abo
IITAHTOBUX IIEHTPATOPIB) Ta BHUKOPHUCTAHHS TOBEPXHEBUX IIITAHTOOOEPTAUIB.
Kommo3surtu criiiki 10 abpa3suBHOTO 3HOCY, 1110 J03BOJIsIE O€3MEYHO BUKOPUCTOBYBATU
ckpeOku. [1] [IpomuBaHHS CBEpIJIOBUHU Taps4uor0 HadTOIO, BOJOI0 abo Mmaporo, aie
MOJIIMEPHI Marepiajad MarTh BUTPUMYBaTH pobOoui Temneparypu no 150-200°C
(3aje)kHO  BiA TUNY MaTpUlll, HaNpUKIaJ, EMNoOKCHAHOI abo  (PeHOIBHOT)
[IpakTuKyeThcs 3aKadyBaHHS PO3YMHHUKIB a00 1HTIOITOpiB MapadiHOYTBOPEHHS Y
3aTpyOHU mpocTip. KOMIO3UTH € XIMIYHO 1HEPTHUMH 1O OUIBIIIOCTI arpeCHBHUX
cepenoBuil. KoMmno3uTu 3 ByrieneBoro BOJOKHA MalOTh HIXKYY TEIJIONPOBIAHICTD,
HDXK CTajIb 1 II€ MOXKE JIENI0 3MIHUTH TeMITepaTypHU MPpoQiiah MOMEPEIHOT0 Mepepizy
PIAMHY, alle UbOro PiAKO OyBa€e NOCTATHHO, 100 YTPUMYBATH HABKOJUIIHIO PIAUHY
BHUIIIE TTOPOTY KpUCTaTi3allii.

[cHytOTh TEBHI pHU3MKM BIAKIaJACHHS mapadiHy Ha KOJOHAX IUTaHr 3
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BYTJICIIEBOTO BOJIOKHA. HakomW4eHHs BOCKY CHPHYUHSIE CEPUO3HI YCKIAQTHEHHS Y
CBEpIJIOBHHI, SKI TOCHJIIOIOTHCS Yy KOJIOHAX INTAHT 3 BYTJCIEBOrO BOJIOKHA.
[linBuiieHe MexaHiyHe HaBaHTaxeHHs: OOMexeHHs mnapadiHy 30UIbIIYE TepPTS
PIAMHU Ta CHJIA OTOPY MiJ Yac XOAY Bropy Ta BHH3. XO4Ya BYIJICIEBE BOJIOKHO Ma€e
BHUCOKY MIIIHICTh Ha PO3TAT, HAJAMIPHI CTUCKaIO4i a00 BUTHHAJIbHI HaBaHTAKEHHS i
4yac X0Jly BHU3 MOXYTh CHPHUMHUTU KaTacTpo(piyHe PyWHYBAHHS KOHCTPYKIIi a0bo
po3IIapyBaHHS.

CrangapTHi METOAM 3HATTS napadiHy, U0 BUKOPUCTOBYIOTHCS ISl CTAJIEBUX
CTPWXHIB, TIOBUHHI OyTH CyBOpOo Moau(dikoBaHi a00 TMOBHICTIO YHUKHEHHI HJIs
30epeKeHHsT IUTICHOCTI ByIUIenieBoro BoiiokHa [ 2, 6]. Temmeparypm, o
MEPEBUIIYIOTh TEMIIEpaTypy CKIyBaHHS [J CMOJIIHOI MAaTpHUIll BYIJICIIEBOTO
BOJIOKHA, TPHU3BEIYTh A0 TMOCTIMHOI Jerpajaaiii, po3M'sSKIIEHHS Ta pPyHHYBaHHS
CTPYKTYpHOI ITICHOCTI CTpHXHA. TpamuiliifHi MeTajieBl CKpeOKu abo IIUIBHO
npwisirarodi "CKpeOKu" MOXKYTh MOJPSINATH, MOMIKOAUTH a00 3TOJIMTH 30BHIIIHIM
MOJTIMEPHUHN MIap KOMITO3UTHOTO CTPIKHS. byab-sika moapsimiHa a60 BIUIMB BOJIOKHA
CTBOPIOE JIOKAJTI30BaHI KOHIIEHTpAIlli HANIPYKEHbB, 110 MPU3BOJUTH JIO MEPEAUYACHOTO
pYWHYBaHHS BiJ BTOMHM MpH LUKIIYHOMY HaBaHTaxeHHI. llepiogmunHa o0poOka
MapTisiMA 3 BUKOPUCTAHHAM OpPraHIYHUX PO3YMHHUKIB a00 MOBEPXHEBO-aKTHBHUX
PEUYOBHMH MOXKE PO3UMHSATH JIOKaJ130BaHI HAKOIMYCHHS, HE 3MIHIOIOUH XIMIYHO a0o

HE PyUHYIOYH KOMIIO3UTHY OCHOBY TiJIa IIITAHTH.
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VIIK 004.7
JTOCJIKEHHS XAPAKTEPUCTHK 1 3ACTOCYBAHHS
KOPIIOPATUBHUX THOOPMAIIITHUX CUCTEM

Oominsinuii lennc CepriiioBuy,

3100yBay

Hepona Cepriii IBanoBuy,

aCHCTEHT KadeIpH 1HKeHepii MPOrpaMHOro 3a0e3MeYeHHs
JlepaBHul yHiBepcUTET « KUTOMUPCHKA MOJITEXHIKA

AHoTamisi: Y Te3ax pO3MNISIHYTO CYTHICTh Ta pOJb KOPHOPATUBHHUX
inpopmamiinux  cucrem  (KIC) y  misibHOCTI  CydacHMX — HIiAIPUEMCTB.
[IpoanamnizoBano BiaMiHHICTH KIC Bij aBTOMaTH3aIii okpeMux MporeciB, il GyHKIT
II0JI0 1HTEerpauli JaHHWX, YNpPaBIiHHS Oi3Hec-mporecaMu Ta (PIHAHCOBOTO OOTIKY.
Po3kputo mnepeBarm BrnpoBamkeHHs KIC nans  TepuTopianbHO  pO3NOIIIEHUX
MIIIPUEMCTB, & TAKOK THIIOBI TPYAHOILI, 110 BUHUKAIOTH M1J] Yac ii 3alpoBaKEHHS.
OO6rpynToBaHo, 1o ycmimHe BnpoBapkeHHss KIC minBuillye kKepoBaHIiCTh KOMIIAHIT,
3HMXKY€ BUTPATH Ta CHPUSE 3pOCTAHHIO IPUOYTKY.

KuarouoBi ciaoBa: xoprnopaTuBHa iH(poOpMaliiiHa cHcTeMa, 1H(POpMaLiiiHi
TEXHOJIOT1i, aBTOMaTHU3allisl  OI3HEC-TIPOIIECIB,  YIPABIIHHSA  MiANPUEMCTBOM,

IHTEerparis 1aHuX.

Maiixe Bci cyyacHl KOMMaHii 3aJie’kaTh B 1HGOPMAIIHHUX TEXHOIOTIN: esKi
JUIIe OTPUMYIOTh 1H(OPMAIIitO 3 PI3HUX JKEPEI, TOMAl K 1HII 31ACHIOIOTh MOBHUMN
IIMKJI B3aEMO/IIT 3 HEIO — OTPUMaHHS, 30epiranns, 00OpoOKy Ta repeaady.

Y cywdacHOMy CBITI B OILIBIIIOCTI OpraHizaimiii, HE3aJIeKHO BiJ IXHBOTO
MaciTaldy (BEJIMKI, CEPeAHI YU Maji), CIIOCTEPIraeThCsl CTPIMKE 3pOCTaHHS 0OCSTIB
iHdopmaryii. Came 1eit (akT CTaBUTH Tepes KOMIAHIIMH 3aBJIaHHS CTBOPEHHS
Cy4acHOiI KOPIOPaTUBHOI 1H(POPMALIIMHOI CUCTEMH, sIKA BUCTYMNA€ 1HCTPYMEHTapIEM
JUTSI yIIpaBJIiHHS O13HEC-TIpoIiecaMy B pealbHUX YMOBAX.

KopnoparuHy iHpopMamiiiHy CHUCTEMY YacTO IUIyTalOTh 31 3BUYAIHOIO
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aBTOMATHU3AINEI0 OKPEMUX  TPOIECiB, TNPOTE HACMHpaBlIi 1€ I1HTErpoBaHa
aBTOMATH30BaHA CHCTEMa, II0 HAJa€ KOXHOMY MOJIYJIO B pPEaJTbHOMY 4Yaci BCIO
HEeOoOX1HY 1HdoOpMaIlilo, SKa HAAXOAUTh 330BHI a00 BIJ I1HIIUX ITIPO3/ILIIB
nignpuemcTBa. JlaHa cucremMa Mae JIeTKO MacmTaOyBaTHCS HE JIMIIE 32
(GYHKIIOHATIOM, @ U IIJISIXOM BKJIIOYEHHS JOJATKOBUX MOJYJIIB Ta OXOIUIEHHS HOBHUX
TEPUTOPIH.

Kopnoparusna inpopmariitna cucrema (KIC) — me Bigkpura iHTerpoBaHa
iHpopMalllliHa CUCTEMa peajbHOro 4Yacy, IMpU3HAYeHa [UIsi KOMIUIEKCHOI
aBTOMAaTH3allii BCiX BUJIB MAiSTIGHOCTI Ta Oi3Hec-TIporieciB opradizamii. Ii ocHOBHe
3aBAaHHS — MIATPUMKA (YHKIIOHYBaHHS Ta PO3BUTKY NIANPUEMCTBA I
Makcumizamii Woro mpuOytky. Ilpu 1bOMy BHU3HauaJgbHy pOJIb  BIJIrpae
BIANpalbOBaHa CTPYKTypa VYHOPABIIHHS, TOJlI SK aBTOMaTH3alisl BUKOHYE
APYTOPSIIHY, IHCTPYMEHTAJIbHY POJIb.

Yacro nianpuemcTBa yHUKaoTh BOpoBamkeHHs KIC, aprymeHTyoun 1e Tum,
o0 iXHS [ISUIBHICTD Ma€ HU3BKUWA CTYNIHb 3aJIKHOCTI BiA 1H(GOpMaIiitHUX
texHojorii. [Ipore Taka AyMKa € NOMMIIKOBOIO, OCKUIBKM OCHOBHHMM 3aBJaHHSM
JAHUX CUCTEM € OpraHizallisi yHpaBliHHS pecypcaMu Ha BXOAl MIAIPHEMCTBA JIs
OTPUMaHHS HEOOXIAHMX pe3yibTaTiB Ha BUXOJl. ['0JOBHa MeTa KOPIOPATHBHOL
iHpopMariitHOi cHUCTEeMH — TONINIICHHS BUKOHAHHS OI13HEC-TIPOIIECIB 3a PaxyHOK
AKICHOTO BUKOPUCTAHHS BC1X MOAYJIB KOMITaHIi, IO CIIPUAE M1IBUILIEHHIO NTPUOYTKY.

Takox NpPUHHATO BBaXKaTH, IO METOK MPOEKTYBAHHSA Ta BIPOBAIKEHHS
KOPHOpPAaTUBHUX 1H(HOPMALIIITHUX CUCTEM € KOMILJIEKCHE BUpIIIEHHS Oi13HEC-3aB/JaHb
3a paxyHOK BHUKOpUCTaHHs 1H@QopMauiiHux TtexHosorid [9]. KIC ponomarae
MIAITPUEMCTBAM JICTAIBHO MPOAHAI3yBaTH MPUHIIMIK CBOEI poOOTH Ta 3pO3yMITH,
AKI caMe acleKTH TMOoTpeOyloTh BIOCKOHAJeHHsA. BoHa J03BoJisie KepiBHUKAM
BUSIBJISITH CJIA0K1 MICIIS, BUMIPABJIATH 1X Ta 3HAXOJUTH CIIocoOU onTumisaiiii 6i3Hecy.
Kpim Toro, 11 cuctema cnpuse MBUIIIOMY HAJAIITYBaHHIO YIIPABIIHHA KOMIIAHIELO,
OCKIJIbKM JIETKO IHTETPYEThCA 3 YK€ ICHYIOUMMHM IporpamMaMu Ta MOIYJSMH, IO
€KOHOMHUTH 3HaYHY KUIBKICTh Yacy Ta pecypcis.

[Ile ogna BaxiuBa nepeBara — KIC Hamae TOTOB1 pillieHHS Il TIOKPAILICHHS
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pobotu. Bona 103BOJsSi€ TMOCTYNOBO BIPOBAKYBAaTH 1HHOBAIlll, HABITh SKIIO
KOMIaHis nmepedyBae Ha TOYATKOBOMY €Talll PO3BUTKY YU MPOXOAMUTH Yepe3 CKIIaIH1
Tpancdopmartii. L{s cucrema nae 3mory o6'enHaTi piHAHCOBI JaH1 OpraHi3aliii, 1o €
OJIHUM 13 TOJIOBHMX HANPSAMKIB ii AISUIBHOCTI, aJke Bl (PIHAHCOBOTO MEHEKMEHTY
0e3Iocepe/IHbO 3aNIeKUTh ycrix abo HeBaaya Oi3Hecy. OCKUIBKM KOXEH MOJYJIb
KOMIIaHii 3a3BU4ail BeJie BIACHUM OOJIIK, aHAJI3y€ CTATUCTUKY Ta MPOrHO3Y€E BHECOK
y 3arajpbHy CIpaBy CaMOCTIiiHO, 11e ¢opMmye cyO'ekTUBHY OmiHKy. Hampuknazn, maxi
PO BUTPATH HA MAPKETUHT MOXYTh 37]aBaTHUCS BIPHUMH OKPEMOMY MiAPO3/LTY, alie
HE JaBaTUMYTh TOYHOT'O PO3YMIHHS iXHBOI €)EKTUBHOCTI JJISi BCHOTO MiANPHUEMCTBA.
JUIsi KepiBHULTBA CKJIAJHO OLIHIOBAaTHM pO3pI3HEH1 (PIHAHCOBI JaHl BiJ PI3HUX
BIJIJIIJTIB Ta TJIaHYBaTH MalOyTHIO cTpaterito. KopnoparuBha iHpopMaliiiiHa cuctema
VIOPSAJKOBYE BCIO 1H(pOpMaIlito, 3a0e3Meuyoud 00'€KTUBHY OLIHKY BCIX MOJIYJIIB
kommanii. [le BUKIFOYa€E MOMKIMBICTH MaHIMYJAIIl JaHUMH, OCKUIBKA BOHU CTalOTh
€MHUMU JIJIS1 BCI€T opraHizaiii.

Jnst BUpOOHMYMX MIAIPUEMCTB, OCOOJMBO THX, 4Hi (uIli TEPUTOPIaTBLHO
B/IJIaJICH] OJ[HA BiJl OJIHOI, BKpail Ba)KKO JaTH MPAaBUJIBHY OIIHKY 3arajibHOi POOOTH.
Lle 3yMOBI€HO TUM, II0 B KOKHIM CTPYKTYpI 3a3BUYail € CBIA KEPIBHUK, KUl MPaLIO€
3a BJIACHUMH CTaHIapTaMH, METOJaMH OOJIIKYy Ta 3 BHUKOPHUCTAHHAM PI3HUX
MPOTPAMHHUX TPOJYKTIB, IO TPHU3BOJUTH A0 PO3ODKHOCTEM IiJ Yac 3arajbHUX
nepeBipok. Buxopucranns KIC go3Bonsie ycyHyTH 11 mpoOJieMH, aJiKe 3aBISKH
PO3BUTKY MEPEKEBHX TEXHOJIOTIH 3a0e3medyeThCsl MBUIKHN JOCTYN JO JaHUX 13
OyIb-SIKOTO BIJJIAJICHOTO MiAPO3AUTY. Y pa3i TEPUTOPIATILHO PO3MOJILICHOTO
BUPOOHUIITBA KOMIUICKTYIOUUX, CHUCTEMa 3a0e3nedye TMOBHY CYMICHICTh, €IHICTh
METO/IB KOHTPOJIIO Ta CBOEYACHICTh MOCTABOK CHPOBHHH, IO 3arajoM BeAe 0
CTaHJapTU3aIlli BAPOOHUYHUX MPOILIECIB.

KopnopatuBai iHGOpMaIliiftHI CUCTEMHU 3a0€3MeUylOTh IHTETpaIlilo HE JUIIe
BUPOOHMYUX TPOIECIB, a W JaHUX NPO TEPCOHAN Yy PI3HUX MIIPO3ALIAX, IO
nigBuILye eeKTUBHICT, BHYTPINIHBOI KOMYHIKallii. IX BIpoBamkeHHs (HaKTUUHO
o3Havyae peOpMyBaHHS CHCTEMH YIIPABIIHHS MIAMPUEMCTBOM Ta OXOILTIOE TIPOIIECH

BUpILIEHHSI O13HEC-3aBaHb, MJIaHYBaHHS, KOHTPOJIIO OIOJIKETY ¥ 1HILI YIPaBIIHCHKI
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MPOLIECH.

KopnopatuBna iHpopMmaliiiHa cuctemMa CyTTEBO 3MIHIOE BHYTPIIIHIO JIOTIKY
pobotu komranii. Hampukiian, BoHa TpaHchopMye camy CTPYKTYpy O13HEC-TIPOIIECIB,
poOJstun iX OLIBIN OpraHI30BaHMUMH Ta €(PEKTUBHHUMH. TaKOoX 3MIHIOETHCS CIOCIO
oOMminy iH(pOpMaIli€ro, 0 POOUTH POOOTY MPO30PIIIOI0 Ta 3pYyUHimow. Pododi Miciis
aanTyloTbCcs I HOBI (YyHKIII, a METOJM BBEICHHI Ta OOpPOOKHM JTaHHX
MOJIepHI3yIOThCs. [IpoTe BIpOBaIKeHHS TAKUX CUCTEM HE 3aBXKIU MPOXOIUTH JIETKO.
YacTo BUHUKAIOTH TPYAHOLIl Yepe3 HEAOCTATHE PO3YMIHHA KEPIBHUIITBOM
MPAKTUYHUX acTeKTiB poboTu cuctemu. [ ii eexTHBHOrO 3amycKy 1HO1 MOTPIOHO
MOBHICTIO MepeOy0ByBaTU ICHYIOUl MPOIECHU, HABYATH IMepcoHan abo HalWMatu
HOBUX (paxiBiiB. I{e Moxke OyTH CKJIQJIHUM €TaroM, OCKIIbKH MPAI[iBHUKUA HE 3aBXKIH
TOTOBI JI0 3MiH, 11X IOBOJUTHCS IEPEKOHYBATH B KOPUCTI HOBOBBE/ICHb.

OpHak, SKUOIO MPOLEC BOPOBAIKEHHS OPraHi30BaHO MPaBUIIBHO, PE3YJIbTATH
CTalOTh OYEBUAHMMHU. BaxnuBo 3a3maineriip po3poOUTH YITKMHA IJIaH 1 HEYXUIBHO
HOro JOTpUMYBATHUCA, 3aJIydaloud 10 POOOTH HE JUIIE TONMEHEIKMEHT, a W
MEHE/KEpIB CepeHbOi JIAHKM Ta 1HIMKA nepcoHan. Komu 11 KpOKM BHUKOHAHO,
KOMITaHisl CTa€ OUIbII KEPOBAHOIO Ta CTIMKOIO O 30BHIMIHIX YM BHYTPIIIHIX KpU3.
[linBuiyeThcst 3araibHa €QEKTUBHICTh, CKOPOUYIOTHCS BUTPATH, MIHIMIZYIOTHCS
CKJIAJICHKI1 3QJIMIIIKH, a B3a€MO/Iisl 3 TApTHEPAMU Ta KIIIEHTAMU CTa€ MPOCTIIIOLO.

OTxe, KOproOpaTUBHI 1HPOPMALIHHI CUCTEMH € HEOOXIAHUMH JJI1 Cy4acHUX
oprasizailiii, He3aJIeKHO BiJ PIBHS IXHbOI MOTOYHOI TEXHOJOTIUHOI 3aJEKHOCTI.
VYenix mignpueMcTBa 6€3MocepeIHbO 3aJIeKUTh BlJ] 3J1aroKeHoi poOOTH BCIX MOTO
MOAYJIB, Ky 1 3a0e3medye KopmopaTMBHa iHQopMauiiiHa cucrema. Lle no3Bossie
JOCATTH TOJIOBHOI METU OYIb-sIKOTO Oi13HECY — OTPUMAaHHS BUCOKOTO MPUOYTKY MpHU
MiHIMi3allii BUTPAT Ta BIACYTHOCTI HAJJIUIIIKIB.
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PHYSICAL AND MATHEMATICAL
SCIENCES

YAK: 37.091.3:004:51
STEM TA IU®POBI TEXHOJIOT'II IK IHHOBAIIMHI IHCTPYMEHTH
HABYAHHSA MATEMATHUKU

Kapnexo Oaexcanap CepriiioBu4
Buurens maTemaTuku

YepHiriBcbka riMHaszist Ne 6
YepHIriBCbKO1 MICBKOI paju

M. YepHiris, Ykpaina

AHoTamis: Y CTaTTI JOCIIIKEHO MOXIUBOCTI iHTerpauii STEM-nigxony Ta
U(POBUX TEXHOJIOTIM SK 1HHOBALIMHMX I1HCTPYMEHTIB HAaBUaHHS MaTEMaTHUKH B
yMoBax  TpaHcopMmaiii  cydacHOi  ocBiTh.  OOIpyHTOBaHO  aKTyaJIbHICTh
VOPOBAKEHHS MDKIMCUMIUIIHAPHOTO —MIAXOAY, OpIEHTOBAHOTO HA PO3BUTOK
MaTeMaTU4yHOI, MU(PPOBOI Ta JOCIITHUIIBKOI KOMIETEHTHOCTEH 3/100yBadiB OCBITH.
[IpoanainizoBaHo moTeH11ad HU(POBUX OCBITHIX PECypCiB, IHTEPAKTUBHUX IIATPOPM
1 3aco0iB Bi3yamizamii JJis MiIBHINCHHS €(EeKTUBHOCTI MaTeMaTHYHOI ITiJArOTOBKH,
dhopMyBaHHS KPUTHYHOTO MHCIICHHS Ta 3a0€3MEeUeHHS IepcoHai3alli HaBYaHHS.
Busznaueno, mo noeaHanHss STEM-texHousoriil 1 nuppoBUX 1HCTPYMEHTIB CIpPHSIE
Nepexoly BiJl PENpOAYKTHUBHOTO 3aCBOEHHSI 3HaHb JO MPAKTUKOOPIEHTOBAHOI Ta
JOCIITHUIBKOI AISUTBHOCTI, MIABUIILYE MOTHUBAILIIO YUYHIB 1 3a0e3neuye popMyBaHHS
komneTeHTHocTe XXI cTOMITTS.

Kuarwuosi cioBa: STEM-ocgiTa; udpoBi TexHoI0r1{; HABYaHHS MaTEMaTHKH,
MaTreMaThUyHa KOMIIETEHTHICTh, MDKIUCUUIUIIHAPHICTh; LU(pOBI3allis  OCBITH;

1HHOBAIlIJIHE HABYaHHS.
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CydacHuil eTam pO3BUTKY CYCIIJIbCTBA XapaKTEPUYEThCS CTPIMKUMU
TEXHOJIOTIYHUMH 3MiHAMH, TJIOOQTBHOIO ITU(POBIZAINEI0 Ta 3POCTAHHIM IMOTPEOH y
(daxiBIfIX, 3MaTHUX MpalroBaTH 3 1HGOpMaIli€0, TPUHMATH PIMICHHS B YMOBax
HEBM3HAYEHOCTI Ta 3aCTOCOBYBATH MUDKIUCIMIUTIHAPHI 3HAHHS JiA PO3B’S3aHHSA
NPaKTUYHUX 3aBllaHb. Y IIUX YMOBaX OCOOJMBOIO 3HAYEHHS HaOyBa€ MaTeMaTH4YHA
OCBITa, SKa MepecTae OyTH JIUIIE CUCTEMOIO 3aCBOEHHS TEOPETUYHUX 3HAHB 1 JeAall
Oinple OpieHTyeTbcsl Ha (OpMyBaHHS KOMIIETEHTHOi, MOOLIBHOI Ta TBOPYOI
0coOHuCTOCTI. SIK CIYIIHO 3a3HAYAETHCS y CYYaCHUX AOCTIIKeHHIX: « CUHEpris mux
IUCIMIUTIH 'y HaBYAJbHOMY IMIPOLIECI HAJa€ Y4YHSAM I[IUPOKUNA Hallp HABUYOK,
COPHUSHHS KpPEAaTUBHOCTI, KPUTUYHOMY MHCIEHHIO Ta 3[aTHOCTI BHUPINIyBaTH
npobaemu» [1, ct. 121].

Ocpita XXI CTOMITTS BHUCYBa€E HOBI BHMOTM O THPOLIECY HaBYaHHS
MaTemMaTHku. TpaauiiiiHa MOJIeb epeaayl TOTOBUX 3HaHb OCTYINOBO MOCTYMA€ETHCS
MICLIEM KOMIIETEHTHICHOMY HIAXOAY, Y MEKax SIKOr0 y4€Hb BUCTYNA€ aKTUBHUM
YYaCHUKOM OCBITHBOTO MpPOIECY, IOCTIAHUKOM, TBOPILIEM Ta CyO’€KTOM BIIACHOI
OCBITHBOT TpaekTopii. Came TOMY BHHHKAa€ HEOOXIJHICTh TOIIYKY HOBHX
MeJaroT1YHNX 1HCTPYMEHTIB, 3JaTHUX 3a0€3MEeUUTH BUCOKY SIKICTh MaTeMaTHYHOT
IIJITOTOBKK Ta BOJHOYAC MIATPUMYBATH IHTEpEC JO HaBUaHHS. Y I[bOMY KOHTEKCTI
BOXJIMBUM € BHKOPHUCTAHHS 1HHOBalIMHUX HHU(PPOBUX PIllIeHb, akKe «IIH(PPOBI
TEXHOJIOT1l 3HAYHO YAOCKOHAMOIOTh TmpoBeneHHs STEAM-npoekTiB, 30Kpema
BIpTyaJibHAa Ta JOMOBHEHA PEAJbHOCTI, 110 € Hapasi JyXe aKTyaJbHUMH B OCBITIL.)»
[1, cT. 124]. Ile o3Hauae, MO MaTeMaTHKa MOXE BHKJIAIaTHCS HE JIMIIE Yepe3
abcTpakTHi GopMysH, a i 4epe3 IHTEPAKTUBHI MOJENl Ta CUMYJAILII, Kl poOJAThH
HaBYaHHS O1TbIII 3aXOTIJIMBUM.

OpHuM 13 HaWOLIBII NEPCHEKTUBHUX HAMPAMIB MOJEpPHi3alii MaTeMaTUYHOL
ocBitH € iHTerpauis STEM-migxony Ta uudpoBux texHosorii. [loenHanHs Hayku,
TEXHOJIOT1H, 1HKEeHEepli Ta MaTeMaTUKU CTBOPIOE YMOBHU JjIsi ()OPMYBaHHSI ITUTICHOTO
O0aueHHsI CBITY, PO3BUTKY JMAOCTIAHUIBKUX YMiHb 1 MPAKTHYHOIO 3aCTOCYBaHHS
MaTeMaTUYHUX 3HAaHb Yy peaJIbHUX JKUTTEBUX cUTyamisx. Sk 3aznauae Siu-Cheung

Kong: «Programming is pedagogically helpful in mathematics learning... Evidence
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indicates that CT can be integrated into meaningful mathematics learning through app
development» [2, p. 148].

Konnenmiss STEM  (Science, Technology, Engineering, Mathematics)
PO3TISAAETECA CYYaCHOIO MMEJaroriyHO0 HAyKOIO K MDKIMCIUIUTIHAPHA OCBITHSA
MOJIeNIb, CHPSMOBAHA HaA IHTErpalil0 MPUPOJHUYMX HAYK, TEXHOJIOTiM Ta
MaTEMaTUYHUX METO/IIB 3 METOI0 PO3BUTKY KOMIIEKCHOTO MUCJICHHS Ta MPAKTUYHHUX
HAaBUYOK y4HIB. Takuil miaxiA 3MIHIOE HE JIMIIE 3MICT HAaBYaHHs, a ¥ OpraHi3aliio
OCBITHBOT'O TIPOIIECY, OPIEHTYIOYM MOro Ha akKTHUBHY disUIbHICTH YuHIB. lle
chiB3By4HO TBep/keHHI0: «The use of systems of semiotic representation for
mathematical thinking is essential because, unlike the other fields of [scientific]
knowledge (botany, geology, astronomy, physics), there is no other way of gaining
access to mathematical objects but to produce some semiotic representationsy»
[3, p. 3].

Ha BigMiHy Big TpaguiiiHoro mpeameTrHoro HaBuyaHHs, STEM-ocpita
nependavyae  Opra”izaififo  JISUVIBHOCTI  4Y€pe3  BUKOHAHHS  JIOCIITHUIIBKHUX,
MPOOJEMHO-TIONTYKOBUX Ta MPOEKTHUX 3aBAaHb. Y LEHTPl HABYAIBHOTO MPOIIECY
3HAXOAUTHCSA HE OKpeMa Tema uu GopMyiia, a peajibHa mpobiiemMa, sl PO3B’ I3aHHS
AKO1 HEOOXIZHO 3aCTOCYyBaTH MaTeMaTH4YHHM 1HCTpymeHTapiil. lle cmiB3ByuHO
tBepkeHHIo: «Including scientific methods in mathematics interdisciplinary
activities may serve as a means to activate, and stimulate, students’ reasoning skills,
and thus help them integrate the concepts of science and mathematics into a single
coherent inquiry» [4, p. 93].

VY mporeci HaByaHHs MateMatuku STEM-miaxin 103BOJISIE MEPEOCMUCITUTH
pOJIb MaTeMaTUYHUX 3HaHb. DopMynM Ta aJIrOPUTMH TEPECTAIOTh OyTH
a0CTpaKTHUMHU KOHCTPYKIISIMA Ta HaOyBalOTh NPHUKIAAHOTO 3MICTy. YuUHI
OTPUMYIOTh MOKJIUBICTH  JIOCHIIKYBAaTH 3aKOHOMIPHOCTI, OyAyBaTh MOJE,
aHaI3yBaTH JaHl Ta OI[IHIOBAaTH €(PEKTUBHICTh BJIACHUX pilieHb. K 3a3Ha4aIOTh
asropu ICME-13: «Exploring what remains invariant under dragging, for instance,
reveals structural aspects of mathematical objects: motion and invariance enable us to

see structure» [3, p. 9].
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Oco6muBictio STEM-0pieHTOBaHOTO HaBUaHHS € TaKOX (POPMYBaHHS HABHUOK
XXI cTomTTS: KPUTHYHOTO MHCICHHS, KOMYHIKAIii, KOMaHIHOI B3ae€MOII,
KpeaTUBHOCTI Ta U poBoi rpamoTHOCTI. Bukopucranas VR ta AR y maTeMatnaHux
MPOEKTAX BIAKPUBAE HOBI TOPH3OHTHU JUIA Y4YHIB, ajxke «iHTerpamis AR 1 VR B
ocBiTHI mnpoekth STEAM BigkpuBa€e MOXJIMBOCTI I8 JUHAMIYHOTO Ta
OaratoBuMipHoro HaB4yaHHs» [1, cT. 125]. lle mo3Bosisie He auINE Bi3yali3yBaTH
abCTpakTHI MaTeMaTH4HI TIOHATTS, a ¥ 3aHYPIOBATHUCA Y MPAKTUYHI €KCIIEPUMEHTH,
o (GopMyroTh TiKOIIe PO3YMIHHS CKJIAIHUX KOHIEIIN, HANpHUKIaa, (QyHKINH qu
r€OMETPUYHUX NEPETBOPEHBb. TakuM ynHOM, VR Ta AR y MaremMaTHyHUX IPOEKTaX
HE JIMIIE PO3IIUPIOITh JUIAKTAYHI MOKJIMBOCTI, a ¥ 0€3MOCEepeHbO CHPUSIOTH
dbopmyBanHio HaBuuok XXI cromitra. Sk miakpecmioe Kong: «Learners will
experience CT practices like reusing and remixing, being iterative and incremental,
testing and debugging, abstracting and modularising and algorithmic thinking in
developing the app» [2, p. 145].

CTpiMKHMII pO3BUTOK HHU(PPOBUX TEXHOJOTIM CYTTEBO 3MIHIOE OCBITHE
CEpellOBUILIE Ta BIJIKPUBAE HOBI MOMKIHMBOCTI JJIs BUKIAJAaHHA MaTEMAaTUKH.
BukopucrtanHs iHTEpakTUBHHX IUIATGOPM, MaTEMAaTHUYHUX CHUMYJATOPIB, CHCTEM
Bi3yanmizaii Ta 1udpoBUX J1adopaTopiil M03BOJsiE 3pOOUTH HABUAJLHUN TMPOIIEC
OUTbIII THYYKHM, T[EPCOHANI30BAHUM Ta MPAKTUKOOpi€eHTOBaHUM. «Such a
user-friendly programming environment enables novice programmers to be more
engaged in thinking about the programming process in a more systematic manner as
they build the code block by block» [2, p. 147]. Sk 3a3nauaroth ['ypeBudu i
Konomescrkuit: «Komm’totep € 3aco00M, SIKMM 1CTOTHO MOTJIMOJIIOE 1 PO3IIMPIOE B
CTYJICHTIB OCOOHWCTICHUN JOCBi TI3HAHHS, CTBOPIOE JOJATKOBY MOTHBAIIIIO»
[5, ct. 216].

OpgHuM 13 KJIIOYOBHMX AacmekTiB IudpoBizaiii HaBYaHHS € TMepexia Bif
MACUBHOTO CIIPUUHATTA 1H(OpMAIli 0 aKTUBHOTO KOHCTPYIOBaHHA 3HaHb. [{udposi
IHCTPYMEHTHU CTBOPIOIOTH YMOBH JUISi CAMOCTIMHOTO JOCIIJPKEHHS MaTeMaTUYHUX
3aKOHOMIPHOCTEH, TEPEBIPKM TINOTE3 Ta aHamily OTpUMaHUX pe3ynbTaTiB. Lle

CTBOPIOE TIEPEAYMOBHU [JIs TIJBUINCHHS IMI3HABAJIBHOI AKTUBHOCTI Ta OUIBIIOL

76



3a11KaBJICHOCT] YUHIB Y BUBUEHH1 MAaTEeMAaTUKH.

3acToCyBaHHS 1HTEPAKTUBHUX PECYPCIB CIIPHSIE MIABUINEHHIO MOTHBALIlT YUHIB
yepe3 3aydeHHs €JIEeMEHTIB Bi3yasizailii, MOoJe/oBaHHs Ta reiMidikaiii. OcobiuBo
aKTyaJlbHUM I1I€ € JUIsl BUBYCHHS CKJIQJHUX MATEMATHYHHUX MOHATh — (YHKIIIH,
OPOCTOPOBUX  TUI, CTAaTUCTUYHUX MOJIEICH, €JEeMEHTIB KOMOIHATOPUKUA Ta
MaTEMaTUYHOTO aHaIIi3Yy.

CyuacHi u¢poBi TEXHOJIOT1T J03BOJSIOTH peaizyBaTH 1HAUBITyaTbHUN TAX1]T
y HaBYaHHI MAaTEMAaTHKU. YYHUTENb OTPUMYE MOKJIHMBICTH BIJCTEKYBATH MPOrpec
KOXKHOTO y4Hs, aJanTyBaTH CKJIAIHICTh 3aBllaHb, OPraHi30BYBaTH MUTTEBHA
3BOPOTHUI 3B’SI30K Ta 31MCHIOBAaTH (OpMyBalbHE OILIIHIOBaHHS. SIK 3a3Hayae
Crnenpuyk: «BoHa po3risiaeTbes sk piBHOIIpaBHa (popMa HaBUAIbHUX 3aHATh. Y TOU
caMuil yac e(eKTHBHICTh AyJUTOPHUX 3aHATh 0araTo B 4OMY 3aJIEKUTh B1J BMLUIOI
oprasizallii CTyJIeHTaMH CBO€1 CaMOCTIMHOI Mi3HABaJIbHO1 AISTIBHOCTI [5, cT. 218].

BaxnmBo migkpecnutu, mo OudpoBi3allis HE 3aMiHIOE pojb Ilearora, a
Tpancpopmye 1. VYuutenp crtae (acumiTaTOPpOM  HABYAIBHOTO  IPOIIECY,
KOHCYJIPTAHTOM Ta OpPraHi3aTopoM OCBITHBOTO CEpPEOBHUINA, y SKOMY Y4Y€Hb
CaMOCTIMHO 37100yBa€ 3HAHHA Yepe3 NOCTIHKEHHS Ta B3aEMO/IIIO.

[Toennannss STEM-migxomy 3 nu@poBUMH 1HCTPYMEHTAMU CTBOPIOE HOBHM
dbopmMar MaremMaTHYHOI OCBITH, OPIEHTOBAHWM HA JOCTIAHHUIIBKY ISUTBHICTH Ta
BUpILIEHHS npakTuuHuX npobnem. Kong 3aznauae: «This app enables learners to test
whether large positive numbers are prime or composite numbers, and they will thus
come to understand the importance of the application of such testing in
cryptography» [2, p. 155]. [IpakTuuna pearizaliisi TAKOTO IMiJX0My MOKIMBA IiJ] Yac
BUBYCHHS PI3HUX PO3JUTIB IIKUIBHOTO Kypcy MaremaTtuku. [Ipukimamom Takoi
iHTerpauii Moxke Oytu peamizauis MmibxnopeametHux STEM-npoekrtiB. Ilin dac
BUBUEHHS TeMHU «DyHKIIT» y4yHI MOXKYTh aHaNI3yBaTHU 3aJIEKHICTh IIBUAKOCTI PYXY
BiJl yacy, OymyBaTu 1udpoBi rpadikd Ta MPOTHO3YBATH PE3YyIbTATH JOCIIIKCHHS.
BuBYCHHS TEOMETPHYHHUX TIEPETBOPEHbL MOXKE CYMPOBOKYBATHCS CTBOPEHHSIM
MoOJIeJiel apXiTeKTypHUX 00’ €KTiB 200 MG POBUM KOHCTPYIOBAHHSIM.

[lin yac ompauioBaHHS CTaTUCTUKKA Ta Teopii WMOBIpHOCTEH LHUQPPOBI
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IHCTPYMEHTH JO3BOJISIIOTH OpraHizyBaTH 301p peaqbHUX JaHUX, X aHali3, MOOYyIOBY
mgiarpam Ta (OpMYIIOBAaHHS BHMCHOBKIB. Takuil MIAXiJ CHpHUSE€ YCBIIOMIJICHHIO
NPAKTUYHOI 3HAYYIIOCTI MaTreMaTHYHUX 3HaHb. (OcCOOJMBO MEPCIEKTUBHUM
HAmpsIMOM € BHUKOPHUCTAHHSI €JIEMEHTIB IITYYHOTO I1HTENEKTY MJis IepcoHaii3allii
MaTEMaTUYHOTO HaBYaHHS. [HTENEeKTyallbHI CUCTEMH MOXYTh JIolloMaratd B JA000pi
IHIWBIAYaJIbHUX TPAEKTOPIN HaBYaHHS, aBTOMAaTH30BaHIM IMepeBipIll pe3yJbTaTiB Ta
CTBOPCHHI aJIaITUBHUX HABUAJILHUX CIICHAPIIB.

Takum yumHoM, iHTerpamiss STEM Ta 1udpoBUX TEXHOJOTIH CIHpHsiE
(hOpMYBaHHIO Cy4aCHOTO OCBITHBOTO CEPEIOBHUINA, Y SKOMY MaTeMaTHKa BHUCTYIIA€
HE 130JIb0OBAaHOI0 AUCIUILIIHOO, a YHIBEPCATbHUM THCTPYMEHTOM I13HAHHS CBITY.
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Abstract: Industrial infrastructure has a negative impact on ecosystems,
leading to the gradual degradation of ecosystem services (ES). Assessing ecosystem
service losses helps identify priority areas for the restoration of degraded ecosystems.
Modern methods for assessing ecosystem losses caused by industrial activity include
quantitative and qualitative approaches, mapping, and modeling, which make it
possible to visualize changes in ecosystems, identify vulnerable areas, and predict the
consequences of industrial development. To minimize ES losses caused by industrial
activity, it is necessary to implement comprehensive technical, managerial, and
organizational measures.

Keywords: industrial activity, loss of ecosystem services, transformation of

natural ecosystems, combined methods for assessing the loss of ecosystem services.

The current stage of industrial development is characterized by the rapid
expansion of production capacity, the growth of transportation and energy

infrastructure, and the active development of natural resources. The impact of
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industry on the environment is manifested in the transformation of landscapes,
changes in the hydrological regime of areas, soil degradation, pollution of the
atmosphere and water bodies, and a decline in biodiversity. One of the key
consequences of industrial activity is the loss of ecosystem services (ES), which are
defined as the direct and indirect benefits that humans derive from natural
ecosystems. These include provisioning services (food, drinking water, raw
materials), regulatory services (climate control, water and air purification, protection
against floods and erosion), cultural services (recreational activities, aesthetic
enjoyment, education, etc.), and supporting services (biodiversity, natural cycles,
habitat maintenance). The loss of these ES leads to a decline in the population’s
quality of life, a deterioration in economic indicators, and an increase in
environmental risks for industrial regions.

The practical significance of ES lies in their ability to serve as an indicator of
the state of the environment, to provide a comprehensive assessment of the impact of
human activities, and to inform scientifically sound approaches to natural resource
management and land-use planning. In addition, integrating ES into strategic
management makes it possible to predict long-term changes in ecosystems and
develop effective measures to minimize negative impacts on them [1]. Human
activities significantly alter the structure and functioning of natural ecosystems,
leading to a decline in the quality of ecosystem services. Some of the most significant
factors affecting ecosystems include industrialization, the development of
transportation and energy infrastructure, mineral extraction, intensive land use, and
environmental pollution [2]. Assessing ecosystem service losses makes it possible to
identify priority areas for the restoration of degraded ecosystems. It makes it possible
to plan measures aimed at minimizing the negative impacts of industrial activity, as
well as at preserving regulatory, supporting, and cultural ES. When combined with
cartographic modeling and field research, this assessment serves as the basis for
strategic planning for the sustainable development of regions [3].

Industrial infrastructure affects ecosystems both directly and indirectly. Direct

Impacts manifest as physical interference with natural ecosystems, including
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deforestation to expand industrial sites, changes to the shorelines of water bodies, the
drainage of wetlands, and so on. Such actions directly alter the structure of
landscapes and disrupt the functioning of habitats, creating localized areas of
degradation and loss of ecosystem services.

Indirect impacts result from the operations of industrial facilities and manifest
as air and water pollution, noise pollution, changes in the microclimate, and effects
on soil and biodiversity. These effects extend over vast areas, extending beyond the
Immediate vicinity of construction or extraction sites, and give rise to complex spatial
and functional changes in ecosystems that are difficult to detect using traditional
monitoring methods. Integrating these assessments of direct and indirect impacts with
cartographic modeling and field studies makes it possible to form a complete picture
of the transformation of natural ecosystems and to plan comprehensive measures to
restore the ecological stability of regions [4]. Changes in ecosystems caused by
industrial infrastructure exhibit a pronounced spatial variation. The areas most
severely affected are those in the immediate vicinity of industrial facilities, where
significant changes in the terrain, soil degradation, the draining or filling in of water
bodies, deforestation, and habitat disruption are observed. At the same time, this
transformation also affects neighboring ecosystems through water and atmospheric

flows, changes in the hydrological regime, the spread of pollutants, and noise
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Fig. 1. Spatial impact of industrial facilities on ecosystems
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The process of ecosystem transformation also has a temporal dimension. It is
often gradual and cumulative, which makes it difficult to assess the impacts of
industrial activity and plan restoration measures. The gradual degradation of
ecosystems manifests itself in a decline in land productivity, an intensification of
erosion processes, disruptions to hydrological and biological cycles, and a decline in
the quality or complete loss of ecosystem services over time (Fig. 2). These
cumulative changes require long-term monitoring and the use of modeling techniques
to predict future ecosystem transformations. This approach allows for a
comprehensive assessment of the scale of transformations, spatial differentiation, and
temporal dynamics of changes, which is important for strategic planning of

environmental protection and ecosystem restoration measures in areas of industrial
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Fig. 2. Trends in ecosystem transformation under the influence

of industrial activity

The transformation of ecosystems resulting from the development of industrial
infrastructure directly affects ES, reducing their productivity and efficiency.
Disruptions to the hydrological regime of water bodies reduce the ability of
ecosystems to purify water, sustain aquatic habitats, and regulate runoff, which

negatively affects biodiversity and the quality of water resources. Deforestation and
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the drainage of wetlands impair climate regulation, reduce protection against erosion,
and lower land productivity, making it more difficult to practice agriculture. Pollution
of land from industrial emissions and wastewater reduces soil quality, the availability
and suitability of natural resources, and the quality of cultivated ES. These changes
result in a comprehensive loss of ES [5].

An analysis of ecosystem changes in areas where minerals are extracted reveals
a significant reduction in the area of wetlands, changes in river hydrological regimes,
and soil degradation in adjacent areas. These changes are accompanied by a loss of
regulatory ecosystem services, including water purification and runoff retention.
Similar results are observed in cases of peatland drainage, which leads to spontaneous
combustion and directly affects the supply and regulatory ecosystem services.

The methodology for assessing ES losses caused by industrial activity includes
quantitative and qualitative approaches that provide a comprehensive picture of
ecosystem changes at the regional and local levels. Quantitative assessment aims to
determine numerical indicators of changes in natural processes and resources. It
includes monitoring ecosystem productivity, measuring the volume of resources
extracted or used, analyzing the physical and chemical properties of water, soil, and
air, as well as assessing regulatory processes such as the self-purification of water
bodies or soil erosion control. These data make it possible to quantify the extent of
service disruptions and their impact on people’s daily lives and the economy. A
qualitative assessment includes descriptive characteristics of ES, such as the state of
biodiversity, aesthetic and recreational functions, and so on [6].

Modern methods for assessing ecosystem losses also involve the use of
mapping and modeling, which make it possible to visualize changes in ecosystems,
identify vulnerable areas, and predict the consequences of industrial development.
The use of geographic information systems (GIS) and models of human impacts
makes it possible to integrate data from various levels, assess the spatial distribution
of ES losses, and develop practical recommendations for the conservation and
restoration of ecosystems. The use of combined assessment methods provides a

complete and accurate picture of ES losses in each region.
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Another negative consequence of industrial infrastructure development is the
fragmentation of natural ecosystems. The construction of industrial facilities and
logistics centers, as well as high-density development, leads to the fragmentation of
contiguous areas into separate, isolated plots. As a result, the continuity of ecological
connections is disrupted, and the functioning of animal migration routes is impeded.
This leads to the isolation of populations, a reduction in their genetic diversity, and an
increased vulnerability to extinction at the local level. In addition, fragmentation
alters the structure of plant communities, reduces species ranges, and impairs access
to key habitat resources. Taken together, these processes undermine the ecological
stability of these areas and reduce their ability to withstand human-induced impacts
[7].

The consequences of the loss of cultural ES are evident not only in a decline in
the comfort of the recreational environment, but also in a reduction in social
interaction with the environment (Fig. 3). Community involvement in environmental
and cultural initiatives is declining, the sense of local identity is weakening, and
educational and learning opportunities for the population are becoming more limited.
The restoration of cultural ES involves comprehensive management of these areas,
including the protection of degraded ecosystems, the restoration of historical and
cultural sites, the creation of safe visitor routes, and the provision of environmental
and cultural education to the public.

To minimize ES losses and reduce the negative impact of industry on natural
ecosystems, it is necessary to implement comprehensive technical, managerial, and
organizational measures. Technical measures include land reclamation and water and
air purification systems. Land reclamation involves restoring degraded land by
improving the physical and chemical properties of the soil, restoring vegetation, and
creating natural corridors to support biodiversity. The implementation of modern
treatment systems helps reduce the concentrations of pollutants in the atmosphere and

water bodies, thereby ensuring the maintenance of regulatory ES [8].
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Fig. 3. Loss of cultural ecosystem services due to industrial

activity and urbanization

Organizational measures include monitoring the state of the environment,
controlling anthropogenic pressure, optimizing the location of industrial facilities,
and developing transboundary environmental cooperation. Collaboration with
neighboring countries makes it possible to coordinate efforts to protect water
resources, forests, and biodiversity, exchange monitoring data, and implement joint
land restoration programs. Management measures are aimed at systematically
reducing human pressure on ecosystems and ensuring the sustainable functioning of
natural areas. Such measures include the establishment of protected areas with
restricted access to conserve biodiversity, natural corridors, and support regulatory
ecosystem services [8].

Combining technical, managerial, and transboundary measures creates a
synergistic effect: restored areas will function more effectively, regulatory and
supporting ecosystem services will recover more quickly, and human pressure on
natural ecosystems will decrease. This will help preserve biodiversity, improve water
and air quality, and support cultural and recreational ES in the long term.

Thus, the modern concept of ecosystem services is an effective theoretical and
methodological tool that allows for the integration of environmental factors into

land-use planning processes. ES play a critical role in sustaining human life, ensuring
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economic stability, and preserving the natural balance. Assessing their condition
makes it possible to identify vulnerable areas and justify the need to implement
environmental protection measures. Industrial infrastructure, particularly the
extractive and energy sectors, is a major driver of ecosystem change. Industrial
activity causes complex changes, including alterations to the terrain, soil degradation,
fragmentation of natural areas, and changes in the hydrological regime. These
processes have both direct physical impacts and indirect consequences, leading to the
sustained degradation of ecosystems.

The methodology for assessing ecosystem losses is based on a combination of
guantitative and qualitative methods, which provides a comprehensive picture of
ecosystem transformation resulting from active industrial activity. Through
GIS-based cartographic modeling and analysis of satellite imagery, areas with the
highest anthropogenic pressure are identified. The most vulnerable of these are
coastal areas, forested areas, and traditional agricultural landscapes, where there is
extensive fragmentation and loss of ecosystem services.

To minimize negative consequences and restore the ES, a set of measures must
be implemented. Technical solutions, such as the reclamation of degraded land and
the modernization of wastewater treatment systems, must be combined with
administrative measures, which include the development of environmental
management at enterprises and the establishment of environmental buffer zones.
Transboundary environmental cooperation plays a key role in the recovery strategy,
as it allows for the adoption of best practices from neighboring regions, the
coordination of environmental protection efforts, and the promotion of sustainable
development at the regional level.
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Abstract: This paper examines the linguomethodological potential of the text
as the primary unit of instruction within the information format of teaching Ukrainian
as a Foreign Language (UFL), as well as infocommunication technologies and the
challenges of their integration into the information format of UFL instruction. The
paper explores several aspects of the electronic and infocommunication organization
of the educational process. Particular attention is focused on the transformation of the
teacher's role in cyberspace, where moderating students’ independent learning
activities becomes a key task. It is proven that the effectiveness of the information
format of instruction directly depends on the ability to integrate traditional texts into
digital infocommunication environments.
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infocommunication technologies, Ukrainian as a Foreign Language.

Problem Statement. In the information space, information technologies both
open up new modes and forms of linguistic activity within the educational
environment and, simultaneously, strictly define the conditions for the educational

and activity-based presence of instructors, students, and organizers within this space.

89



Consequently, linguodidactics, as a general theory of language teaching that develops
its methodological foundations, is evolving through the addition of new specialized
branches of research: computer-assisted linguodidactics and, in a narrower sense,
electronic linguodidactics.

Today, in the context of global informatization in the 21st century,
computer-assisted linguodidactics may be defined as information (digital)

linguodidactics, or “infolinguodidactics." Linguodidactics addresses and resolves
issues related to the didactic and methodological potential of modern information and
communication technologies (hereinafter referred to as ICT) and develops
methodologies for utilizing ICT in foreign language instruction (E. Polat,
M. V. Kozub, L. M. Zlativ, et al.).

The integration of information technologies into the teaching of Ukrainian as a
Foreign Language (hereinafter referred to as UFL) cannot be viewed simplistically or
one-sidedly merely as the implementation of modern technical and information tools
and technologies in education. Rather, it is a mutual convergence of the language
teaching process (represented by its professional participants) and
infocommunication technologies, aimed at achieving integrity and effectiveness in
this progression.

In this regard, it should be noted that shifts in the educational paradigm and
new telecommunication and information conditions under which instruction is carried
out not only resolve old problems but also raise new ones, previously unknown to
pedagogy and linguodidactics.

Currently, the conceptual framework of linguodidactics includes terms such as
"cyberspace,” which defines the properties of the global information field; "text"
(with linear characteristics); "hypertext" with non-linear content; “cybertext" as the
next compositional level mediated by cyberspace, which enters the modern linguistic
sphere of text; and the "information (digital) format of instruction.”

These are new concepts and terms in computer-assisted linguodidactics, which,
in the context of the global information field in the 21st century, may be defined as

information (digital) linguodidactics, or UFL infolinguodidactics.
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The aim of this work is to highlight the linguomethodological potential of the
text in UFL instruction and the information (infocommunication) direction of
computer-assisted linguodidactics.

Analysis of recent research and publications. The significance of research in
this direction is increasing and gaining ever-greater relevance, as it is determined by
the vision of new learning and educational conditions in the post-industrial,
information society.

The information (infocommunication) direction is connected with the
specificities of utilizing information in language teaching that has been accumulated,
exists, and functions in cyberspace due to its digital representation. Such a direction
of research in computer-assisted linguodidactics in the field of UFL is establishing
independent positions.

Today, the scientific community is paying significant attention to issues of
linguodidactics, as evidenced by a number of fundamental works. In particular,
significant contributions to the development of this field have been made by scholars
such as M. Pentyliuk, O. A. Kucheruk, T. V. Kulikova, O. A. Tsymbal,
A. V. Kostiuk, S. O. Karaman, Yu. I. lvanov, L. M. Zlativ, T. A. Denyshchych, and
others.

The research interests of these scholars cover a wide spectrum of problems. For
instance, theoretical aspects of computer-assisted linguodidactics in the professional
training of philologists were developed by L. M. Zlativ, while T. A. Denyshchych
focused her attention on the use of phraseological material to form students' speech
culture. The issues of integrating information and communication technologies into
the practice of teaching the Ukrainian language were comprehensively analyzed by
Yu. I. lvanov. The works of S. O. Karaman examine modern strategies for the
linguodidactic training of future language and literature teachers. An analysis of
innovative pedagogical technologies, trends in the development of electronic
linguodidactics, and the methodology of computer-assisted mother tongue instruction
Is presented in the publications of A. V. Kostiuk, O. A. Tsymbal, T. V. Kulikova,
O. A. Kucheruk, and M. Pentyliuk.
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Despite a significant number of studies, the process of informatization of
learning, particularly within Ukrainian language disciplines, remains an object of
ongoing scientific discussion. The need for a deeper study of digital transformations
in education is confirmed by the works of such researchers as V. Kolmakova,
S. Tereshchuk, S. Sharov, and N. Paladii. An analysis of their works allows us to
assert that the issues of adapting linguodidactics to the challenges of modern digital
society still require further elaboration.

Presentation of the main material. Modern information technologies, as the
result of a digital technological breakthrough — including in the field of UFL —
necessitate changes in existing pedagogical teaching technologies, which is, in fact,
already taking place. The digital format of new UFL teaching materials, guides, and
textbooks, along with their infocommunication integration into the learning process,
are currently reflected most fully and systematically (at all levels: methodological,
methodical, technological, and organizational) in the new research direction of
computer-assisted linguodidactics — the information direction. This corresponds to
the objectives of aligning the content of instruction with the forms of its presentation
in the educational process as proposed by high technologies, and the tasks of
harmonizing the traditional sociocultural values embedded in the target language with
the conditions of their contemporary perception in learning. Information and
communication technologies, which rely on the digital nature of the existence and
functioning of information, provide us with new capabilities: tools, methods, and
forms for presenting and processing information.

The rapid progress in the development of computer hardware, computer
networks, and telecommunications is opening up ever-new horizons in the field of
utilizing information computer technologies. It is now clear that technical teaching
aids, computer-based teaching aids, electronic teaching aids, and digital (information)
teaching aids for UFL are, in essence, distinct technological phenomena that emerge
sequentially at different stages of the development of information and communication
technologies (hereinafter referred to as ICT).

The information format of instruction, unlike the electronic one, implies the
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functioning of information as a digital code that circulates freely in global networks
and serves as a material carrier of knowledge. Digital teaching aids, together with
educational resources, form the basis of the toolkit that emerges as a result of
integrating traditional pedagogical approaches with modern technologies.

Digital technologies encompass both content preparation and teaching methods
that interact with information systems. In particular, traditional forms of learning
(collaboration, projects, and interaction) are combined with digital tools, while
remote, network-based, and mobile technologies are integrated into the standard
educational process, creating a unified learning space.

Thus, information regarding the "ensemble of new tools and potentials”
[2, p. 201] introduced into the field of teaching by the latest technological
innovations, as well as infocommunication training and the mastery of this
information by the instructor as part of professional development, is of current
importance for linguodidactics and language teaching methodology, with the goal of
integration into the modern information and educational space.

In terms of content, learning activity is always organized informationally —
today, with the help of modern information and communication technologies within
the educational environment — and is carried out through "ubiquitous” learning
communications. The basis of learning is not information per se, but the "productive
personal activity of the student” — as is well known, this is one of the fundamental
principles of the personal communicative-activity approach to teaching UFL.

In language teaching, such productive personal activity, which is foundational
to the learning process, is, of course, defined by the text, which is traditionally
accepted as the primary unit of instruction [1, p. 22].

In our view, within the information (digital) format of language instruction,
priority for study and application should be given to text as an information-
communication technology. The best carrier of this technology is the human being,
who generates text from imagery and utilizes it as the content, goal, and means
(instrument) of communication, while monitoring and managing its execution. The

active linguistic nature of the learning environment in cyberspace is definitive for the
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information format.

At the same time, we understand that the electronic (cyber-) foundations of the
information format set strict boundaries and rules for the organizers and participants
of learning. Thus, there are three aspects that are necessarily present in e-learning:
1) development of the learning content; 2) delivery and provision of the content to the
learner; 3) administration, management, and control of the learning process — all of
which remain fundamental to the information (digital) format of UFL instruction.

Although the main stages of organizing the educational process (content
development, delivery, and control) are inherent to any system of instruction, the
information format supplements them with a mandatory fourth component. a
dynamic educational environment in cyberspace. In such a format, all mentioned
aspects of learning, where the text serves as the primary unit, are based primarily on
the use of infocommunication technologies, which necessitates a re-evaluation of the
methodological potential of text as a key carrier of knowledge.

In our view, the linguomethodological potential of texts is established and
defined by the information about the language that the text carries, even when it takes
the form of content. In other words, digitizing a text — converting it into the digital
sequence of an electronic code — does not remove the information about the language
from the text.

In this regard, the assertions of O. A. Kucheruk are accurate: in methodological
literature, the text began to be viewed as the primary unit of instruction when "the
logic of the development of linguomethodological thought in UFL and the practical
value of linguistic research led to a gradual transition from displaying educational
material in the form of models or structural schemes of word combinations and
sentences to presenting it in the form of a text as the primary unit of instruction"
[2, p. 199]. The author rightly argues that the teacher's goal is to teach the foreign
student to extract information about the language from the text and then, on the basis
of this knowledge, to form linguistic skills and abilities.

It should be noted that, as is well known, there is a difference between the

information about the language extracted from the text and the actual
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subject-semantic information that the text carries through the medium of language.
O. A. Kucheruk asserts that "it is the presence and formation of these knowledge and
skills that should be verified" [2, p. 209], that is, such knowledge and skills upon
which the assessment of language learning mastery is built: the understanding
(assimilability) of the subject-semantic content of the text.

Within the information format of language instruction, the text acts as a key
unit functioning in the formats of digital text, hypertext, and cybertext. Performing an
infocommunication function, the text is not only a carrier of information about the
language and a means of educational communication but also a technological
instrument that structures the student's productive personal activity within the
electronic educational environment.

Thus, the text proves to be not only a carrier of knowledge about the language
but also a carrier of action potential, as well as a carrier of the content and form of
interactive contact with the learner in the information format of UFL instruction.
Such is its linguodidactic potential. It can be assumed that this potential exists in
digitized text, hypertext, and cybertext as new infocommunication forms of the text’s
existence in the cyberspace of the global Internet [3, p. 223].

As previously noted, a fourth direction of research in computer-assisted
linguodidactics has existed for quite some time. This direction is the information one.

Currently, there is research and accumulated practical experience regarding the
use of information technologies in language teaching under conditions of organizing
instruction in cyberspace — that is, on the Internet — using web technologies. While
the electronic format first manifested itself in its entirety in distance learning based
on electronic (digital and telecommunication) technologies, the information format
begins to manifest itself in its conceptual integrity at a later stage of e-learning
development, specifically in remote network-based UFL instruction.

In network-based learning, as M. O. Skuratovska notes, "a virtual language
learning environment is a structured network setting for participants in the
linguodidactic process, which includes a complex of electronic educational and

applied resources, as well as instrumental and communication tools" [5, p. 253]. Let
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us recall that a complex of electronic educational resources and instrumental tools,
structured by network technologies, acquires a new didactic quality. This facilitates a
transition to information-based learning, which is grounded in the application of web
technologies for the organization of content, its delivery, the management of
instruction, and the creation of a dynamic educational environment. At the same time,
network structuring allows for the effective construction of individual educational
trajectories, the implementation of collaborative learning technologies, and the
development of independent activity skills, which is key to the integration of digital
technologies into the sphere of UFL.

Modern e-learning relies on a broad toolkit, ranging from webinar platforms
and distance learning systems to authentic Internet resources that allow for the
formation of linguistic and sociocultural competencies. The integration of ICT and
pedagogical technologies creates a digital environment that ensures the development
of independent activity skills and the construction of individual educational
trajectories that combine general goals with the personal needs of students. As is well
known, the technology of collaborative learning has natural foundations and is aimed
at creating conditions for active joint activity between the instructor and students
through the use of project-based methodologies. Despite traditional difficulties in
management, the application of ICT allows the instructor to carry out effective
monitoring of personal learning activity.

Under modern conditions of informatization, the technology of "collaborative
learning™ is supported and ensured by four aspects of process organization: the
creation of a dynamic environment, the development of content, effective methods of
presenting it, and control. Such an integration of conditions is successfully
implemented in practice, proving its effectiveness, including in the field of teaching
Ukrainian as a Foreign Language.

Conclusions and prospects for further research. In the real-world conditions
of UFL instruction, creating the complete set of conditions supported by the specific
features of the technological environment remains a challenge. By no means do every

university department of Ukrainian and foreign languages possess such ICT
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capabilities. However, these opportunities are growing.

The analysis conducted confirms that the transition to the information format
of UFL instruction is a natural stage in the development of computer-assisted
linguodidactics. In modern conditions, the main problem remains the creation of a
full set of organizational-pedagogical conditions that would correspond to the
specifics of the technological environment of a particular higher education institution.

It has been determined that the development of independent learning activity
skills is becoming a priority of modern education, and the use of ICT is an
indispensable tool for managing this process. The effectiveness of learning in the
information format depends on re-evaluating the role of the instructor: they are
transformed from a transmitter of knowledge into a coordinator and moderator whose
competence must encompass both mastery of digital tools and the ability to organize
interactive student engagement.

This work confirms that the priority in the information format is the innovative
use of text as a complex infocommunication technology functioning in the formats of
hypertext and cybertext. Further research should be directed toward the development
of unified methodologies for forming the ICT competencies of philology instructors,
as well as the study of the specifics of constructing individual educational trajectories
within the conditions of global cyberspace. Also promising is the development of
criteria for assessing the quality of UFL learning based on the student's productive

personal activity in the electronic educational environment.
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POJIb JOMAIIHBOTI'O 3ABJAHHSI JIUISI CHOPTCMEHIB, SIKI
BAUMAIOTBHCS ®YT3AJIOM

I'anzikoB Cepriii JIbBoBHY,

KEpIBHUK (DI3UIHOTO BUXOBAHHS
BinokpemiieHuit CTpyKTypHUH MiAPO3ALIT
«['ipHUYO-eneKTpoMexaHiuHui paxoBUN KOJIEHK
KpuBOpi3bKOT0O HAILlIOHAJIBHOTO YHIBEPCUTETY
M. Kpusuii Pir, Ykpaina

AHortanis. ®yTr3anm — rpynoBa, KoMaHaHa rpa. JlaHy akcioMy HIXTO He
3amnepedye. Y TOH ke yac PpyT3any MoxHa 1 Tpeba HaBYATUCA CAMOCTIMHO y OUIbIIIH
Mipi, HUK Oyab-sKii KoMaHjHIM rpi. Uum Ounpine y rpaBis Oyae HaBUYOK, TUM
KpallliM TpaBlIeM MOKHA CTaTH, a HEOOX1JIHI HABUYKH MO>KHA BIANPAIIOBATH: MPU
KOMAaHJTHOMY TpEHYBaHHI; TIpU 1HAMBIAYaJbHOMY TpEHYBaHHI; BHUKOHYIOUU
CaMOCTIiitHy poOOTYy y CHOPTUBHHUX 3ajlaX 1 1032 HUMH.

Kuaruosi cioBa. CamocTiiiHa poboTa, JoMalIHe 3aBAaHHs, JOMAIHI BIPaBH,

3aKpITUICHHS] HABUYOK 3 TPEHYBaHH, poO0Ta HaJl CIA0KUMH CTOPOHAMH.

Buxknanennss matepiany. Bennke 3nadeHHs B mporieci (pi3MUHOTO BUXOBAHHS
MOJIOJZII MAlOTh IFPOBI BUAM CIIOPTY, 30Kpema, ¢pyr3an. dyr3an — rpa momysspHa i
JOCTYITHA, sIKa JO3BOJISIE TPABISIM OMMAHOBYBATU A0ETKY KOJIEKTHUBI3MY 1 TOBapHCTBA,
MPOSIBU BOJII 1 TEPHIHHS, CMUIMBOCTI Ta €MOIIIMHOI pajocTi, YNHUTH €()EKTUBHUN
BIUTMB HA PO3BUTOK (DI3UYHUX SIKOCTEM.

Hapsny 3 num Benuke 3Ha4EHHS JIJIsi CIIOPTCMEHA Mae KBawmidikallisi TpeHepa,
Moro yBara 10 rpaBus. Ta skuio ¢yT3anict He Oyie aHaIi3yBaTH CBOI i1, TPalIOBaTH
CaMOCTIITHO, MPaBWJIBHO PO3YyMITH CBOi CJIa0Ki CTOPOHU TI'pHU, MOMY HE JOMOMOXKE
CTaTH MauCTPOM KOJICH TPEHED.

JlomanrHe 3aBnanHs y pyT3aii — 1e iHauBIyalbHa poO0Ta TpaBls HaJl cOO0K0

1o3a MeXaMu KOMaHAHUX TpeHyBaHb. MOro rojioBHa poib mnoisrae y uuiidyBaHHI
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0a30BOi TEXHIKH, PO3BUTKY (DI3UYHMUX SKOCTEH Ta MIBUIKOMY 3aKpiIUIEHHI HAaBUYOK,
10 J03BOJISIE CIIOPTCMEHY LIBUJIIIE MTPOTPECyBaTH Ta BUAUISATHCS Ha TOJII.

KittouoBi poJii JOMaIHbOro 3aBJaHHs:

1. Yoockonanenns mexuixu 60n00inHsA M'suem. Y CHOPTI KaXyTh, IO
«HOTM MaroTh mnam'statd M'su». JlomamHs poOoTa [103BOJISIE JIOBECTH 1O
aBTOMATU3MY pOOOTY 31 CJIa0KOIO HOTOI0, KOHTJIIOBAHHS, OOBEACHHS Ta 3YMHUHKY
M'siya, EKOHOMJISTYHM Yac Ha TPYMOBUX 3aHSITTAX.

2. Pozsumox koopounayii ma enyuxocmi. BukoHaHHs 0a30BHX BIpaB Ha
CHPHUTHICTh (HApHKIaa, poOOTa 3 KOOPAWMHAIIIWHOIO IpaOMHKOI0) ab0 BMIpaBW Ha
PO3TSIKKY CYTTEBO 3HMKYIOTh PU3UK TPABM.

3. Illiompumanusa cnopmuenoi ¢opmu. CaMoCTiiiHI TpeHYBaHHS (KpOCH,
IJIaHKH, poO0Ta 3 TYMOBUMH CTPIYKaMH) JOMOMArarTh NIATPUMYBATH ONTUMAJIbHUAN
M'S30BUI TOHYC 0€3 NepeBaHTaKEHHS.

4, Dopmyeannsi ncuxono2iunoi cmilikocmi. BUKOHaHHSI 3aBlIaHb BUXOBYE

JTUCHUIUIIHY Ta CaMOCTIMHICTh, SIKI € KPUTHYHO BaXJIMBUMM MJid MpodeciitHoro

CIIOPTY.
5.  Ananiz maxmuxu ma 6i0Ho6NeHHs. JlomaliHs poOoTa BKIIOYAE TaAKOX
poOOTYy TOJIOBOO — TEperjsi Ta aHam3 MaTdiB, po30ip IOMMIIOK, BHUBYCHHS

KOMOI1HaIIii 1 3a06e3ne4eHHs MPABIIBHOTO CIIOPTUBHOTO CHY Ta Xap4yyBaHHS.

Tpenyrourch BChOTO TPpHU pa3W Ha THXKIEHb, 3BICHO, 3HAUHUX PE3YyJbTATIB HE
nocsirHemt. TUTbKM  TpaBellb, SKWAW YCBIJIOMIIIOE BJacHI MOTpPeOH, TMOCTIIHO
KOHTPOJIIOE CBIM CTaH, aHami3ye Mii MiJ 4ac I'pH, MOXE JIOCATTH YCHIXIB y CBOIA
nisibHOCTI. TI0oTIM 3 HaKONMMWYEHHSIM JTOCBILY, (PyT3aliCT MOYMHAE BIIUYBATH YOTrO
oMy Opakye Ha JaHUW MOMEHT: IMIBHJIKOCTi, PI3KOCTI, APIOTIHTOBHUX SKOCTEH,
MPABWJIBHOCTI Ta YITKOCTI BUKOHAHHS TEXHIYHUX MPUMOMIB TOIIIO.

Byxe Garato pokiB, Ipaioruu 31 30ipHOI0 KOMaHIOK 3 QyT3aly, 10 CKIaay
SKOT BXOIATH 3100yBadi BUIIOI OCBITH KpHBOPI3HKOTO HAIlIOHATHHOTO YHIBEPCHUTETY,
3 METOI €KOHOMIi Yacy Ha HaBUYAIbHO-TPEHYBAJIBHUX 3aHATTSIX MH HE MPOBOIUMO
3arajgbHO-(P13UYHOT MIATOTOBKU HA TpeHyBaHHSIX. CIIOPTCMEHN OTPUMYIOTH 3aBJIaHHS

MpaloBaTi CaMOCTINHO BOMa, IPUALUIIOUN BeJUKy yBary 3OI1.
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JlomaniHe 3aBIaHHS MICTUTH y coOl Ti BIOpaBH, sIKI 3HAHOMI TpaBIsIM 1 SIKI
BUKOPHCTOBYBAJIHCS SIK MPHU KOMAHIHUX TaK 1 TIPU IHAWBIIyaATbHUX 3aHATTSX.

B mimomy, mo 3aBmaHHS nodaeThes (i3MYHA Ta TEXHIYHA MIAroToBKa. Mu
HaMaraeMocsi He 3a0yBaTH TEOPETHYHY Ta BOJBOBY MiATOTOBKY. Ha ocTtanHiO Mm
O1IBIIIE 3BEPTAEMO yBary Iij 4yac TPEHYBaHHS yC1€1 KOMaH/IH.

BaxxnuBe 3HayeHHS MpU BUKOHAHHI JOMAIHBOTO 3aBIaHHS MPUALISIETHCS
PaHKOBIM TIMHACTHII, SIKA € CKJIAJJOBOIO YaCTHHOIO CaMOCTIMHOTO TpeHyBaHHs. 3 ii
JIOTIOMOTOI0 MOYKHa TOKPAIIUTU 3arajibHy (i3W4yHy MIATOTOBKY, OKpemi (hi3udHi
SKOCTI (IBUIKICTh, THYYKICTh, CHPUTHICTH) Ta TEXHIYHY IiTOTOBKY.

KoxeH neHb, BUKOHYIOYM TIMHACTUKY OpoTarom 20-30 XBWUIMH, 32 pIK €
MO>KJIMBICTh HampairoBatu 0Jau3bko 150 roaux, a e BaroMuii BHECOK y MOKPAIIEHHS
cBoe€i (i13nyHOi miaroroBku. o6 mocsrtu OakaHOro pe3yibTary, AaHUN IPOILIEC
MOBUHEH OyTH TepeAdauyeHuM B 1HJIMBIAyalbHOMY IUIaHi (QyT3ajicTa, MPOBOJUTUCH
PETYISIPHO 1 HIJIECIIPIMOBAHO, a TaKOXK, 1 116 HE MEHIII BaXKJIMBO, KOHTPOIIOBATUCH 1
aHaII3yBaTUCh HE TIJIbKA CAMHUM T'paBLEM, aJl€ i TPEHEPOM.

I ax HACHIAOK camMOCTIHHOI JOJAaTKOBOI pOOOTH, TIIBKH 3a OCTaHHIM piK, 5
MOJIOJMX TPaBIiB OyJlIM BKJIIOUEHI 10 OCHOBHOro ckiaay komanau KHY, ska
BHUCTYIIA€ y BUIIIH J1131 4eMITIOHATY MicTa. BChOro 10 11bOT0 KOJIEKTUBY 3a7Ty4aoch 9
CIIOPTCMEHIB, K1 He Manu 3a merTy HaBuatucs y JIFOCII, ane mimsxom KpoOMiTKOi
Tpaiii, 30KpemMa 1 CaMOCTIMHO1, 3HAYHO TOKPAITUIN CBOIO CIIOPTUBHY (Popmy.

BucHoBku. Buxonsum 3 BuUIllE BUKIQJACHOIO, MOXXHA KOHCTaTyBaTH, LIO
MOKPAIEHHIO (PI3MYHUX SIKOCTEW, TEXHIUHOI MIATOTOBKU HEeMae€ KiHI. | TIIbKHU TOM
CIIOPTCMEH JOCSTHE BHCOKHX PE3YNbTaTIB, SKUA OKPIM HaBUYaJIbHO-TPEHYBAJIbHUX
3aHATH TiJ KEPIBHUIITBOM TpeHepa Oyne TPEeHYBAaTHCh CaMOCTIMHO, BHKOHYIOUU

JOMAIIIHE 3aBAaHH, AK€ p03pO6JICHO TPCHCPOM-BUKIIAZJa4UCM.
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YIAK 378.147:159.95:766.012
MNPOEKTYBAHHS ABTOPCBKOI 'PA®IKHA HA OCHOBI
EBPUCTUYHUX METOIIB TA TATEHTHUX JOCJIII’KEHb:
EPITOHOMIYHI TA ECTETUYHI KPUTEPII,
AKAJJEMIYHA JOBPOYECHICTbD

I'magkoBa Ipuna IlaBaiBHa,

lasmubka Osiena BanepiiBaa

ctapuri Bukianadi kadempu [JIMC

Kanwok Karepuna BoronumupiBaa

Bukianad kapeapu [JIMC

UepkachKuii ep>KaBHUM TEXHOJIOTTYHUN YHIBEPCUTET
M. Yepkacu, Ykpaina

AHoTanisi: Y crarTi JOCHIDKEHO METOAMKY KPEaTMBHOTO IPOEKTYBAHHS
aBTOPCHKOI rpadikd Ha OCHOB1 €BPUCTUYHUX METOJIIB Ta MATEHTHUX JTOCTIIKEHb, K
Cy4aCHOTO 1HCTPYMEHTY PO3BHUTKY AacOIllaTUBHOIO MHCJECHHS, (HOpMyBaHHSA
XyJI0’)KHBOTO 00pa3y Ta 3a0e3leueHHs akajgeMIyHOi JOOpPOYECHOCTI Y MpoIect
npodeciitHoi MmiArotroBku rpadiuyHux ausaiiHepiB. OOrpyHTOBAHO JOIIBHICTD
BUKOPHUCTaHHS €BPUCTUYHUX METOJIB Ta MAaTEHTHUX JOCHIJKEHb SK KOTHITHBHOI
TEXHOJIOT1i, IIO0 CIHpHUSA€ TMOUIYKYy TBOPUMUX 1JIe, CHCTEMaTu3allli OpUTIHAJIbLHUX
KOHIIEMI[1M Ta MiHIMI3all[ii IPOsBIB IUIAriaTy MiJl Yac BUKOHAHHS rpadyHUX MPOEKTIB.

Po3rmsiHyTo B3a€MO3B'SI30K MIXK aCOI[IaTUBHUM MHCIICHHSAM, XYIOXKHIM 00pazom
Ta aBTOPCHKOIO I'paikoro SIK eTanamu TBOp4yoro mpouecy. IIpoananizoBaHo cydacHi
MIIXOIU 10 PO3BUTKY KPEATMBHOCTI y JAM3alHEPCHKIN OCBITI Ta BU3HAYEHO MICIIE
EBPUCTUYHUX METOJIMK CepeJ] ICHYIOUNX METOIIB AU3aiH-MHUCIICHHS.

3anponoHOBaHO aBTOPCHKY MOJENb KPEATUBHOTO MPOEKTYBAHHS, 10 MOEIHYE
MOCJIIIOBHI €Tanu ifearii, moOyJ0BU acoIiaTUBHKUX 3B'S3KIB, Bi3yasizaiii KOHIICIII],
CTBOPEHHS XYJ0’KHBOTO 00pa3y, MPOBEICHHS MAaTCHTHUX JOCIIIKEHb Ta OI[IHIOBAHHS
OTPUMAHOTO PE3YJIETaTy 32 €CTCTUYHUMH Ta EPrOHOMIYHUMH KPUTEPISIMH.

OcobnuBy yBary mpujaiIeHO MpoOriemi akaaeMiuHoi mo0pouecHOCTI y cdepi
rpadiyHoro au3zaiiny. OOTpyHTOBAHO, 1[0 BUKOPUCTAHHS KOMIUIEKCY €BPUCTUYHHUX
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METOIB CHpHUS€ CTBOPEHHIO KPEaTUBHUX 1HIUBIAYaIbHUX TBOPYHX PIII€Hb, 3HUKYE
PU3MK KOMIIOBAaHHS TOTOBUX Bi3yaJlbHMX 3pa3kiB Ta (opMye BiAMOBiIaIbHE
CTaBJICHHS JJ0 aBTOPCHKOT'O TIpaBa.

3anpornoHOBaHO CUCTEMY €CTETMYHUX Ta EpPrOHOMIYHUX KPHUTEpiiB s
OIlIHIOBAaHHS OOpa3HOi HOBHW3HM, PIBHS aBTOPCHKOI 1HTEpHpeTallli, KpeaTUBHOCTI Ta
BIJIMOBIAHOCTI CTBOPEHOTO OO'€KTYy TMPUHIMIAM aKaJIeMI4HOi J10OPOYECHOCTI.
[IpakTuHe 3HAYEHHS JOCTIIKCHHS TIONATAE Y MOXKIWBOCTI BUKOPHUCTAHHS
3aMpoOIIOHOBAHOI METOJIMKH Y MIATOTOBIIl MalOyTHIX JuU3alHEpIB, XyI0KHHUKIB-
rpadikiB Ta BUKJIa/1a4iB BIAMOBITHUX JUCIUILIIH.

KuarwuoBi ciaoBa: aBtopcbka rpadika, acolllaTUBHE MUCICHHS, XYI0XKHIN
oOpas3, iaearlisi, KHUTa MPOIIECIB, EBPUCTUYHI METOJIMKH, €PrOHOMIUHI Ta €CTETHYHI
KpUTEpii, akajeMiuHa T0OpOYECHICTh, HOBU3HA, IUIAriaT, JU3ailH-OCBITa, MATEHTHI

OCIIIKEHHS.

CydacHuil pO3BHUTOK TpadiyHOrO AU3aiiHy XapaKTepPU3YEThCS 1HTEHCUBHUM
BUKOPUCTaHHSIM ITU(POBUX TEXHOJOTIN, 1HTErpali€l0 MDKIUCIUILTIHAPHUX METOJIIB
MPOEKTYBAaHHA Ta CTPIMKUM IMOUIMPEHHSIM 1HQopMaliiiHux pecypciB. Taki npouecu
BIIKpDUBAIOTh IIUPOKI MOXIIMBOCTI JIJIi TBOPUYOi JiSTIBHOCTI JU3aiHEpIiB, aJie
BOJIHOYAC AaKTyaJi3ylOTh MpoOJeMy TMONIYKYy OpHUTIHAIBHUX XYAOXKHIX PIIICHb,
(dbopMyBaHHS aBTOPCHKOTO CTIJIFO Ta JIOTPUMaHHS TMPUHIMIIB  aKaJIeMIYHOL
T00pOYECHOCTI.

OnHi€ro 3 KJIOYOBHX TEHJEHIIM CydacHOi AM3alH-OCBITH € IEpPEOpieHTALlls
HABYAJILHOTO TPOIIECY 3 PEMPOAYKTHBHOTO 3aCBOEHHS 3HAHb HA PO3BUTOK TBOPYOTO
MOTeHIlary ocobucrocTi. MailyTHIM au3aiiHEp Mae€ He JIWIIe BOJIOAITH
npo@eciiHUMU IHCTPyMEHTaMU I'padidHOro MPOEKTYBAHHS, a i YMITH 3aCTOCOBYBATH
i7eaito, i1 CTBOPEHHS HOBHUX XYIOKHIX KOHIEMIINA, KPUTUYHO MUCIHTH,
3MIACHIOBATH TAaTEHTH1 JOCIHIIKEHHS Ta CTBOPIOBATH YHIKaJbHI Bi3yaJibHI 00pa3u.
Came Tomy npobneMa (opMyBaHHS TBOPYOi KOMIETEHTHOCTI HaOyBae OCOOIMBOIO
3HA4YE€HHA y MiAroToBLI (axiBuiB cremianbHocT B2 «/luzaiiny.

Boanouac nudposizaiiiss TBOpUOi AiSIILHOCTI 3HAYHO CIPOCTHUJIA JOCTYI O
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BEITMKOI KIJTBKOCTI TpadiuHUX MarepiajiB, 10, TMOPS 13 MO3UTHBHUMHU ACIEKTaMH,
CIPUYUHUIIO 3POCTAHHS BHIAJKIB HEKOPEKTHOTO BHKOPUCTAHHS YYXUX Bi3yallbHUX
TBOPIB, KOIMIOBAaHHS KOMITO3MIIIHHUX PIlIEHb, CTHJIICTUYHUX MPUHOMIB Ta XyHOXKHIX
oOpaziB. Y muX ymMOBax IMUTAaHHS PO3BHUTKY aBTOPCHKOTO MHUCJIEHHS CTa€ HE JIMIIC
TBOPYMM, a I ETUYHUM Ta MIPABOBUM 3aBIAHHSIM.

[Tcuxosoriudi MeXaHi3MH acOI[IaTUBHOTO MMCJICHHS JOCIHIKyBanu Eien
Jlanrron 1 JIxxennidep Koyn ®immine, /{xoit [Ton INndopa, Easapn ae bono, I'oBapn
Tapmuep. IxHi poGOTH 10BOAATE, IO TBOPYICTh BUHMKAE BHACIIZOK BCTAHOBJICHHS
HOBUX B3a€MO3B'SI3KIB MK BIJIOMUMH TIOHSTTSMH, a 3[aTHICTH JO JUBEPTEHTHOTO
MUCIICHHSI € OCHOBOIO KpearuBHOCTI [1-4]. Ilim JUBEpreHTHUM MHCICHHSIM
pPO3YMIE€TBbCSI TBOPUMM MIAXi JO BHUPIIMIEHHS MpoOJeM, IO XapaKTepU3yeTbCs
3MATHICTIO 10 TEHEpPYBaHHS Oe€3i4l pI3HUX, OPUTIHAIBHUX 1€ Ta MOUIYKY
HECTAH/IApPTHUX NUISIXIB BUPIMICHHS, 3aMICTh TOTO, 100 IIYKaTH €JUHO MPaBUIIbHY
B1JITTOBI/Ib.

B ykpaiHCbKili  HAyKOBIM  JiTepaTypl MNUTaHHA  PO3BUTKY  TBOPYOi
KOMIIETEHTHOCT1 JIU3aiiHEepiB AOCHIKYIOTh Bomomumup [anwnenko, Bomoaumup
IIpycak, Jleonin Opmancekuii, Banepiit ta Jlrommmia Maxunbsko, Bonogumup
Kombaca, Jlimis [Ipo3opoBa Ta iHmi [5-9]. 3HauHy yBary mpuauIeHO MpoliemMam
KOMIIO3MIIl, XYyIOKHBOTO 00pa3zy, mnpodeciiiHoi MiArOTOBKUA JU3aliHEpiB Ta
METOJIMKAM PO3BHUTKY TBOPUUX 3A10HOCTEM.

OxpeMuii HampsiM Cy4aCHUX JOCIIKEHb B Taiy3l TU3ailH-OCBITH CTOCYETHCS
akajgeMiyHoi goOpoyecHocTi. HaykoBil HaroiomyroTh, 110 Mpodiema IJariary B
IU3aiiHI Mae cheuu(piyHuil XapakTep: Mexa MDK TBOPYOK 1HTEpPIpETall€lo,
CTHJII3AITIEI0 Ta HE3aKOHHUM KOITIIOBAaHHSM YacTO € HEUITKO0. JJIsl BUPIIICHHS 1HOTO
MUTaHHS HEOOXigHE 3aCTOCYBaHHS TaKWX TMEJAaroriyHuX TEXHOJOTIM,  sKi
CTUMYJIOBaNM O Ju3aiiHepa HE 0 3aMO3WYCHHS TOTOBUX PIIICHb, a 0 PO3BUTKY
1HIUBITyaJIbHOTO KPEaTUBHOTO MUCJICHHS.

[Tompu 3Ha4Hy  KUIBKICTH  JOCHIJKEHb 13  TCHXOJIOTii  TBOPYOCTI,
TU3aliH-MUCIIEHHS, aKaJeMidyHoi JOOpOYEeCHOCTI Ta MEXaHI3MIB 3armoOiraHHs

rjariaty, KOMIUIEKCHAa METOJMKa KpPEaTUBHOI'O MPOEKTYBaHHS aBTOPCHKOI TIpadiku
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3aNUIIAE€TBCA  HEJOCTaTHRO po3polrneHoro. Came 1 MporajvHa BU3HAYae
aKTyaJbHICTh 1 HAyKOBy HOBHM3HY 3alpONOHOBAHOI aBTOPCHKOI METOAOJIOTI st
BUPIIICHHS AU3aiiHEPChKUX MpoOieM. Ha nepiomy eTamni BUPIIIEHHS [IUX MPOOJIeM €
“Kuura mporeciB”, ska CTa€ CBOEPIAHUM “‘TBOPYMM IIOJECHHUKOM, SIKUU
HiATBEPIKYE CAMOCTIHHICTh pOOOTH aBTOpa Ta MOXE BUKOPHUCTOBYBATUCS SIK TOKa3 ii
opuriHaigbHOCTI. 3rifHo anroputMmy “Kuura mpoueciB”[1] mocaimkyBaHy mpoOiaemy
HEOOX1THO PO3ALTUTH Ha KEPOBaHI YaCTUHU:

KPOK 1. IlpeanpoexkTHi gociaimkeHns. HeoOximuuii Uil OTpUMaHHS
3arajJbHOTO YSBJICHHS Mpo mpodsieMy. B pe3ynbraTi BUKOHAHHS IIHOTO KPOKY Mae OyTu
c(hopMOBaHO 3arajibHe YSIBJICHHS PO JOCIIHKYBaHy MpoOiemy.

1.1. CrBopennsi 0pudy. AHali3 MOCTABICHOI NpoOJieMHu BiOYBaeThCA Ha
OCHOBI CTBOPEHHS OpHYy, B IKOMY (DIKCYIOThCS BIAIOBIA1 HA TPU OCHOBHUX IMUTAHHS:

a. 1o € 00'exToM TIPOEKTYBaHHS?

0. XTO € IIITOBOIO AyTUTOPIEIO?

B. lI{o € 0coOuBICTh 00'€KTY MPOEKTYBAHHS?

bpud Hamae yiTkOro YysABICHHS MPO HANPSIMKU MOMATBIIMX TEMATHYHOTO
MONIIYKY Ha OCHOBI KJIOYOBMX CJIIB 1 IMATEHTHOTO TOIIYKY, IO € HEOOXIJIHUM
MIEPEXO/IOM JI0 HACTYIIHOT'O €TaIlty.

1.2. 30ip macuBy pesaeBaHTHOI iHpopmanii. Hanpasnenuii  Ha
CUCTEeMAaTU3aIlII0 1 JOCHIKEHHS TEMHU Y IBOX HaIPSMKaX:

a. TEKCTOBI Marepiayid, WI0 BKJIOUae IHGOpMAII0 HA JaHy TeMmy 13
3a3HAUEHHSIM aBTOPIB, ONHUCY AHAJOTIYHUX OO'€KTIB 3 TOYKM 30py iX Iepesar 1
HEJOJTIKIB

0. Bi3yaJIbHI MaTepiaiy, 0 BKIIOYA€E 30BHIIIHIN BUIIS]] aHAJIOTIYHUX 00'€KTIB,
iX KOHCTPYKTHMBHI CXE€MH Ta iX aBTOpiB, (oromarepianu 1uX OO'€KTIB Ta 1HIII
pEeNeBaHTHI CKJIaJ0BI, K1 JOIIOMAraroTh CTBOPUTH “‘JOMIKY HAacTpor” (moodbord).

KPOK 2. ®opmyBaHHs inei-koHuenty. BinOyBaeTbcs 13 3aCTOCYBaHHSIM
METONy ‘‘MO3KOBOTO IITypMy’[8], B XOII SIKOTO CTBOPIOETHCA KOHTPOJIBHHUI CIHCOK
BCIX 3T€HEpPOBAHUX 17I€H, BKIIIOUAIOYN HEpEeaTiCTHYHI Ta pu3nkoBaHi. Lleil crucok B

MOJAIBIIIOMY AHATI3YEThCS 1 CTBOPIOETHCS HOBHM CHUHTE30BAaHMM CIHUCOK 17eH, B
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AKOMY 310paHO BapiaHTU KOXKHOI 171e1 3 KOHTPOJIBHOTO CHHCKY, IIIJISTXOM:

a. 3aMIHHMTH IIOCh;

0. MOETHATHU 3 YUMOC:

B. aJaNTyBaTH /10 YOTOCh:

I. OOMEXXUTHU 1IOCh:

1. 3aMIHUTH Ha 1IOCh.

TakuMm 4MHOM, OfHA i7€sT 3 KOHTPOJBHOTO CHHCKY Ma€ MOXIIUBICTH HaOyTH
mectd abo Outellie BapiaHTiB. B Xomi aHamizy mepeBar 1 HETOJIKIB KOXHOTO 3
3aIPONOHOBAHMX BapiaHTIB, CTBOPIOIOTh HOBUW CIIMCOK CHHTE30BAHUX 17€H, cepen
AKX OOMPAIOTHCA MPUHIMIIOBO BJAJl 1 HaWOUIBII TEXHIYHO PEATICTUYHI BapiaHTH.
CTBOpeHMII CIHCOK HE € OCTaToYHUM. €JMHUM CHOCOOOM JI3HAaTUCh SKa 3
MepesyYeHNX CUHTE30BaHUX 11ei Moxke OyTH MpHUITHATA A0 BIPOBAIKEHHS, — MATEHTH1
JIOCITIKEHHS.

KPOK 3. IlatenTHi 1oc/ixkeHHs. 3 METOIO OTPUMAaHHS BUXITHUX JaHUX IS
3'ICyBaHHsI KOHKYPEHTOCIPOMOKHOCTI, BUKOHYIOThCS [I1i B HACTYITHIM MOCIII0BHOCTI
[10]:

1. Po3po0Oka persiamenty momyky iHdgopmanii momo o0'ekra ta Moro
CKJIA/IOBUX YaCTHH, 30KpeMa:

1.1. BU3HAUEeHHS IIpeaMeETa MOITyKy iH(OopMaIlii:

1.2. BU3BHaYEHHS! METH NOIIYKY 1H(pOpMallii;

1.3. BU3Ha4YEHHS JeprKaB MONIYKY 1HHOpMaIii;

1.4. Bu3HaueHHs KiIacu(iKalIiHUX 1H/ICKCIB;

1.5. BUBHAYEHHS pETPOCHEKTUBHOCTI MOILIYKY;

1.6. BuOip mxepen iHdopmariii;

2. IMomyk, 00po0ka ingopmairii Ta BHeCeHHs iHPopMAaLii 10 TEKCTOBHUX
MmarepiaJiB (kpok 1, 1.2, a);

3. CucremaTu3anisi Ta aHaiiz ingopmaunii, B Xo/1i skux Oyle BUSAABJICHO
AHAJIOTM TA BCTAHOBJIEHO NMPOTOTHII. BUKOHAaHHS LIBOTO MYyHKTY CHOPsIMOBaHE Ha
BUSIBJICHHSI aHAJIOTIB 1 BUOOpYy mporotuiy. B momanmbiioMy BUOpaHHMA TPOTOTHUIL

aHaAII3y€eThCs 3 TOUKU 30pYy IPUTAMaHHUX MOMY HEJIOJIKIB 1 [epeBar.
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4. BusHaueHHs HOBU3HHM. BUKOHAaHHA IIbOTO IYHKTY BiJOyBa€ThCA
3aBISKM TOPIBHAJBHOTO aHalidy BHOpPAaHOTO TMPOTOTHIY 3  ABTOPCHKUMU
3T€HEPOBAaHUMH 1JIeIMH 13 CHHTE30BaHOTO CHHCKy ifed. KoskHa imest 31 CHHCKY
MOPIBHIOETHCS 3 0OpAHUM MPOTOTHUIIOM 32 JOMOMOTOI0 €PrOHOMIYHHMX Ta €CTETUYHHX
KkputepiiB [12]:

a. eproHOMIYHi:

- HasIBHICTh HOBOTO €JIEMEHTY,

- reoMeTpu4yHa HOBU3HA (HOPMHU,

- HOBE KOMITO3HIIIHE PillIeHHS,

- HOBE B3a€EMHE pO3TallyBaHHS €JIEMEHTIB,

- HOBE KOHCTPYKTHUBHE PIIICHHS,

- HOBE IUIACTHYHE PIIICHHS,

- HOBE KOJIOPUCTUYHE PIILICHHS,

- HOBE JIEKOpaTUBHE O(OPMIICHHS,

- HOBI MaTepialiu;

0. eCTeTHYHI:

- Xy[0’KHS BUPa3HICTh 00pasy,

- KOMITO3HIIIITHA TapMOHIs,

- oOpasHa IITICHICTD,

- PIBEHb aBTOPCHKOI IHTEpPIIPETALIil.

Pesynbrati mOpiBHAHHS (PIKCYIOTBCS y HOBOCTBOPEHOMY, KOHTPOJIBHOMY,
CITUCKY, SIKI B TTOJIAJILIIIOMY MOKHA Oyzie po3IIsSiaTH B SIKOCTI 00'€KTIB MPOEKTYBAHHS.
Jlanuii cnuCcOK HEOOXIJHO TMEpPEeBIPUTH HA HOBU3HY 3TIAHO 3acajl akaJeMIdHOl
nobpouecHocti [11].

5. Excneprusza o00'ekra Ha HOBU3HY. 3JIHCHIOETHCS 3a JOMOMOTOIO
iH(dopMmariitHoi cuctemu “AHTHIUIAriaT .

KPOK 3. ®opmyBaHHs Xy10:KHbOT0 00pa3y. BinOyBaeThcs MUIAXOM MpoIieCy
€CKI3yBaHHS MOCTYIIOBO Y TPH MOCIIIIOBHI CTa/Ili.

- [Tepma cramis. Ckerd abo mBUAKI KoMmrosuiiHi Hadepku (10-15

BapiaHTIB, 0€3 JeTai3ariii).
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- Hpyra craxgis. BigOip Halkpammx KOMIO3WLINA (MOLIYK TUIACTUKUA Ta
poOoTa 13 MacmTaboM, KOHTPACTOM 1 PUTMOM).

- Tpers cramis. YTOYHEHHsS XyHOXKHBbOI KOHIEMINT Ta IIiJITOTOBKA
aBTOPCHKOT KOMIO3HUIIIT 10 MOAABIIOTO BTUICHHS y rpadiri.

KPOK 4. CrBopennsi aBropcbkoi rpadiku. Ha npomy erani 31iiCHIOETHCS
OCTaTOYHA peai3alis MPOEKTY 3 BUKOPUCTAHHIM: py4HOi Tpadiku, udpoBoi
rpadiky, 3MilIaHUX TEXHIK, CTAHKOBOi rpadikd, aBTOPCHKHX EKCHEPUMEHTATbHHUX
TEXHIK 31 30epeXeHHSM IIIICHOCTI KOHIIENTYaJbHOTO 3aayMy SIK KIOYOBOTO
MTOHSITTSL.

3anpornoHoBaHa aBTOPChKa YOTHPHKPOKOBA METOAMKA OXOIUTIOE BECh ITUKII
TBOPUOI JISIIBHOCTI: BiA (OPMYJIIOBaHHS MPOOJIEMHU [0 TEPEBIPKUA aKaJAeMIdHOI
100pOoYEeCHOCTI TOTOBOrO MpoekTy. CTBOpeHa aBTOpChKa rpadika Mae BiAMNOBIAATH
BHMOTaM aKaJeMi4yHoi 1o0podecHocT [11]:

- OyTH pe3yJIbTaTOM CaMOCTIMHOI TBOPYOI MisTBHOCTI,

- HE MICTUTHU ITPUXOBAHOTO KOMIIOBaHHS,

- JEMOHCTPYBaTH IPO30pICTb TBOPUOIO IMpoLEcy 3a JAONOMOIOI0
BUKOPHUCTaHHS METOJUKH “KHUTH MPOLECIB”,

- MTBEPKYBATH aBTOPCTBO YEPE3 HASIBHICTh €CKI3HOTO TOIIYKY.

TakuM 4MHOM akajeMiyHa JOOPOYECHICTh MepecTae OyTH JIUIIE IOPUIAIHOIO
BHMOTOI0, & CTA€ HEBIJl' €MHUM KOMIIOHCHTOM KPEAaTHBHOTO IMPOEKTYBAHHSI.

VY rpadiunomy muzaitHi mpoOiema akaaeMidHOi J0O0pOYEeCHOCTI Mae CBOi
OCOONMBOCTI: TIOPYIICHHS MOXYTh TIPOSBISATHACA Y 3allO3MYCHHI KOMIIO3HIIIi,
CTUJIICTUKH, KOJIPHOI TamH, JIIHIAHOI TUIACTUKM, KOHIIEMIi Oe3 HaJie)KHOi TBOPYOL
tpancopmariii. Came TOMy TpaauIliiHI METOOM TEPEBIPKH  aKaJAEMIYHOI
T00pPOYECHOCTI € HEIOCTATHIMU ISl OLIHIOBAaHHS Ipa(iyHUX TBOPIB.

VY 3anpornoHOBaHIi METOAUIl akajeMidHa JOOPOYECHICTh PO3TISIAETHCS SK
HEBI/I'€eMHUI €JIEMEHT TBOPYOTO TMPOIIECY, KU CYIMPOBOIKYE aBTOpa Bl MOMEHTY
(dbopmysroBaHHS 17€1 10 3aBepieHHs rpadiuHoi poOOTH.

CydacHuii po3BUTOK ITU(PPOBUX TEXHOJIOTIM CYyTTEBO 3MIHUB MPOIIEC CTBOPECHHS

rpadiuHux TBOpiB. Benuka KIIbKICTh BIAKPUTHX LU(POBUX pecypciB, HOTOOAHKIB,
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reHEepaTUBHUX IJIaTGOPM 1 COIIAJIBHUX MEPEX CIPOIILyE AOCTYI [0 Bi3yaldbHHX
MaTepiaiiB, aje OIHOYACHO IMABHUINYE PHU3HK HECBIIOMOTO ab0 HaBMHCHOTO
KOTTIFOBAHHSI.

Ha Bigminy Bix TpaaMLiiHOT MPaKTUKH, KOJIU CTYAEHTH YacTO IMOYMHAIOTH
MPOEKTYBAHHS 3 aHaJIi3y TOTOBUX aHAJIOTIB, 3aIIPOMIOHOBAaHA METOIUKA 3MIHIOE JIOTIKY
TBOpYOoro mporecy. Crmodatky ¢opMyeThCsi BiacHa cucreMa acomiamid. Ilotim
CTBOPIOETHCS XyHOXKHINA 00pa3. | nwimme micis mboro 3MIHCHIOETHCS aHaMi3 ICHYIOUHX
JTU3aliHEPChKUX pillieHb. Takui Mmiaxig Mae KiJibka repeBar:

- MiHIMI3y€ BIUIMB TOTOBUX KOMITO3HIIIH;

CTUMYJIIOE PO3BUTOK 1H/IUBITyaJIbHOTO MUCJICHHS;

3MEHIIIYE PU3UK HECBIJOMOTO KOIIFOBAHHS;

- crpusie popMyBaHHIO aBTOPCHKOTO CTHITIO.

Otxe, 60opoThOa 3 MIariaToM 3AIHMCHIOETHCA HE uepe3 3a00poHHu, a 4epes
PO3BUTOK TBOPUOTO MOTEHITIATy. 3alpONOHOBaHA METOIMKA MOXe OyTH IHTETpOBaHa B

OCBITHI{ MPOLIEC MIATOTOBKY U3aiiHEPiB-Tpa(diKiB HA PI3HUX PIBHSAX HABUYAHHS.
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YK 378.147
OCOBJIMBOCTI HIJITOTOBKU MAUBYTHIX ®AXIBIIIB 3
MY3UYHOI'O MUCTELTBA HA ITOYATKY XXI CTOJITTA

Yerneki Pepenn PenopoBuy

acmipanT crnemianbHocTi Al «OCBiTHI HAYKU»

JIBH3 «Ykropoacbkuii HalliOHATbHUN YHIBEPCUTET,
M. YXKropon, YKpaiHa

AHoTAamis.

B crarti oxpecneno 0COOAMBOCTI TIATOTOBKM MaWOyTHIX (axiBIiB 3
My3UYHOTO MucTenTBa Ha mnoyaTtky XXI cromitts. BusHayeno 0OCOOIMBOCTI
MIATOTOBKY MaiOyTHIX (PaxiBI[iB 3 My3MYHOT'O MHUCTENTBA Ha movyaTky XXI cromrrs,
0 TMOJATaloTh y (OpMyBaHHI AKTHUBHOCTI, IJIECIIPSMOBAHOCTI, CaMOCTIMHOCTI
NPUIHATTS pIlIeHb; Y IHAMBIAYyasi3alii HaBYaHHS, KJIFOUOBUM IPUHLUIIOM SIKOTO
peastizallisi 3aBJlaHb MiATOTOBKU YEPE3 CUCTEMY «YUEHb-YUUTEINbY»; y eAaroriyHii ta
MPOCBITHUIBKIN CIPSAMOBAHOCTI JISJIBHOCTI; Y PO3BUTKY TBOPUOi 1HAUBIIYaJIbHOCTI;
Y OBOJIO/IIHHI CYYaCHUMU OCBITHIMH 1 My3UUHUMH TEXHOJIOT1SIMU.

KuarouoBi ciaoBa: MaiiOyTHiil (daxiBenb, TBOPYUI PO3BUTOK, MPUHIUIHU

HaB4YaHHI.

Berym.

OO0’eKTHBHA AIMCHICTH CBIIYUTH MPO HASIBHICTH KPU30BHUX SBHI y Oaratbox
cdepax KUTTA, M0 CTATUCSA B OCTAaHHI JACCATUIITTS BHACTIAOK BTPATH 1CTOPUYHHX 1
JTYyXOBHUX HIHHOCTEH. OCBOEHHS KYyJIBTYPHOTO MHUHYJIOIO YKpaiHu, 3BEPHEHHS 0
CIIOKOHBIYHO HAI[IOHAJILHOTO KOPIHHA BHUAAETHCS OUIBII HDK aKTyallbHUM 1
cBoevacHuM. lle migTBepmxyeThest monokeHHaMu Konuenuii HoBoi ykpaiHChKOT
KO [2], MOJETPHUMH HaBYAJLHUMHU MporpamMaMu [3], mporpamMamMu OCBITHBOI
rany3i  «MmucrenTBo» (npodinbHUE piBeHb Ta piBeHb cTaHmapty) [4; 5],
JOCTIDKEHHSAMH BITYM3HAHUX HAYKOBIIB [6; 7; 9].

Ha mouarky XXI cTOmITTS 3yCWUISIMM TIE€AaroriB Ta MPOCBITUTENIB
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chopMyBaIMCS TPOTPECHBHI TPAAMINl XyMOKHBOTO Ta MY3HYHO-ECTETUIHOTO
BUXOBaHHA. Y KIIACHYHUX JKaHPaX MUCTEITBA BUPOOJISIIMCS METOAM HAaBUAHHS, SKi
JI03BOJIJIA BUPOCTUTH 0araTo MOKOJiHb OJIMCKYYMX BUKOHABIIIB, YyJJOBUX M1€/1aroriB,
BEJIMKUX TPOMAJCHKUX Mis4iB. B OCTaHHE AECATUMITTS aKTyami3yeTbCs MUTAHHS
JTYXOBHOTO BIJIPOJDKEHHS, HUISIX JO SKOrO JICKHUTh 4Yepe3 KYJIbTypy PO3BUTKY
0COOHCTOCTI MiJPOCTAIOYOTO MOKOJIHHS, 0T)Ke, (POPMYBaHHS MY3UYHO-ECTETUIHOTO
PO3BUTKY Ma€ BKJIOYATH 3HAHHS Ta YSABICHHS IPO 3aKOHOMIPHOCTI MHCTEITBA,
CTPYKTYpYy Ta COPHHHSATTS TBOPY, MeXaHi3Mu (pyHKIIOHYBaHHS Kynbrypu [1; 7; 9].
CporomHi MH TOBOPHUMO TIPO TMPHUHIIUIIOBO HOBY 3HAYYIIICTh KYJIbTYPH IS
CyCHUILCTBA B IIIJIOMY 1 OCOOJMBO [JIi ChOTOJHIIIHBOIO MOJIOJAOTO TMOKOJIHHS
VYkpainu, ToMy 10 cepes] yCiX HanpsMKiB BUXOBAHHS, SIKI TPAIUIIHHO BU3HAIOTHCA
HAIIOI0 MEAArorikol, caMe My3MYHE MUCTEITBO 3/1aTHE 3a0e3MeYNTH MAaKCUMAaJIbHY
peanizalilo TMPUHIHUIY KOMIUIEKCHOCTI, IHTErpaiii HaWBaJIMBIIIMX BUXOBHUX
CUCTEM Ta METOJIUK.

Jlo BHCBITJIICHHS TIMTaHb CTAHOBJIEHHS MY3WYHOTO MHCTEITBA Ta POJIi
MEJIaroriB Y PO3BUTKY JAYXOBHOCTI OCOOMCTOCTI 3BEpPTAIUCS YKPATHCHKI Ta 3apyOikKHI
nocmiaauku M. boituenko, I'. Hikonai, H. Osuapenko, O. Otuu, M. Ilnscosa,
O. PoctoBchkuii Ta iHmi. Ha ceoromni mpoGiema My3WMYHOTO MHCTEITBA B
YKpPaiHCbKOMY OCBITHBOMY 1 MHUCTEIIBKOMY IIPOCTOP1 MpeacTaBieHa B poOOTax
JI. Bacunenko, JI. I'aBputoBoi, C. I'po3an, 1. dikyH, O. Kpacoscrkoi, 3. CodpoHnii,
O. YypikoBoi-KymHip Ta iHIIHX.

barato yBaru my3uuHiil OCBITI NPUAUISAB y cBOiX poboTax B. Uepkacos [9]. Ha
HOro IyMKy, My3MYHE MHCTEUTBO Mae OyTH HaAOaHHSM IIMPOKOTO MacOBOTO
MY3WYHOTO TIPOCBITHHUIITBA, & TOJIOBHUM 3aBJIaHHSIM MY3HUYHOTO BUXOBAaHHS Y 3aKJIajli
3arajpbHOI CepeaHbOI OCBITH BOayaB y 3a0€3MEYEeHH] BIUIMBY MY3UKH HAa TyXOBHUU
CBIT y4HS Ta npoeciiiHy AisuTbHICT (axXiBIiB 3 My3UYHOI'O MUCTEIITBA.

Merta crarTi: OKpecIuTH OCOOJMBOCTI MIATOTOBKM ManOyTHIX (axiBIiB 3
MY3UYHOTO MUCTETBA Ha Mo4aTtky XXI cTOmTTS.

Marepiaau Ta Meroam. AHaII3 JOCHIIXKYBaHOI MPOOJEMHU IOKa3aB, IO

HEOOXIAHICTh YJOCKOHAJICHHS CHUCTEMH MIATOTOBKM (axiBIiB 3 MY3UYHOTO
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MUCTELTBA BU3HAYAETHCS JeKiTbKoMa akTopamu [6; 7; 8]:

— YIOCKOHAJIGHHSAM TMporpaM, (OpM Ta METOIB BUBYCHHS MY3WIHOTO
muctenrTsa [1];

— PO3BUTKOM MIKIIPEAMETHUX 3B’S3KIB yCEpeauHI OKPEMHUX BHJIIB
MucTenrTna [3];

- IHTerpaIi€r0 METO/11B My3UYHOTO BUXOBaHHS [9];

— YAOCKOHAJIEHHSAM 3arajibHOi KyJIbTypH Ta KBamdikamii y ramysi
MY3UYHOTO BHUXOBAHHS BYMUTENIB-TIPEIMETHUKIB, OpraHi3aTopiB 103aayJIUTOPHOI
TisTbHOCTI [6];

- PO3BUTKOM MaTepiaibHO-TEXHIYHOI 0a3U XyJI0KHBO-€CTETUYHOT OCBITH
Ta BUXOBaHHSI.

AHaJli3 NPaKTUKU PO3BUTKY MY3WYHOIO MUCTEUTBA [8; 9] MO3BOJIMB BUSBUTHU
MEBHI CYNEPEYHOCTI, [0/I0 TOTO, 110 3 OJHOT0 OOKY, OCTaHHIM YacOM Y CYCILUIbCTBI
CIIOCTEPITA€THCS TEHACHIIS A0 BUKOPUCTAHHS PI3HOMAHITHUX TEXHOJOT1A HAaBYAHHS
Ta METOJIB 3aJy4y€HHS MOJIOAL 1O KYJbTYPH, 30KpeMa MYy3W4HOi, 3 1HIIOrO OOKY,
ICHyl04a CHCTeMa OCBITH (YHKIIIOHYye€ B yMOBax TMOpPYIICHHS HACTYIMHOCTI MIX
CIM’€10, 3aKjajJlaMd 3arajibHOi CEpeHbOT OCBITM Ta BHUILOI OCBITH, CHUCTEMOIO
MO3alIKUIbHOT 1 He(hOpMaJIbHOT OCBITH.

My3udHe MHCTEITBO € HEBIJI’€MHOI0 YaCTHHOIO (POpMyBaHHS TapMOHIMHO
PO3BUHEHOI OCOOMCTOCTI, €(PEKTUBHICTh SKOTO MOXKEe OyTH BHUpIIIEHA JHIIE 3a
YMOBH:

— YITKO PO3pOOJIEHOI CHCTeMH HaBUAJbHHUX 3aHATh MY3WYHO-OCBITHBOTO
KOMIUIEKCY 3 OMOPOI0 HAa OCOOUCTICHO-AISTTbHICHUM Ta IIJTICHUM MiAXOIH;

— MOCHIIOBHOTO Ta TOETamHOTOo (OPMYBaHHS  CTAJOTO  IHTEpeCy
3100yBaviB OCBITH JI0 PI3HUX BHJIIB My3UYHOI'O MUCTEIITBA;

— BpaxyBaHHsI BIKOBUX 0COOJMBOCTEMN 3/100yBaviB OCBITH, 1[0 BU3HAYAIOTh
XapakTep iX My3WYHUX 3aIUTIB Ta IIepeBar;

— BUKOPUCTAHHA PI3HUX TMENAaroriyHUX TEXHOJIOTIM, 110 CHPHSIOTH
ONTUMI3AIlli My3UYHOTO BUXOBAaHHS Ta OCBITH;

— pO3po0KH Ta peaiizalii MexaHi3My (HOpMYBaHHS MY3UYHUX yNOJ00aHb
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Ta TBOPYO-BMKOHABUUX 3A10HOCTEH 3700yBauiB OCBITH 3 BUKOPUCTAHHSIM PI3HUX
BU/IIB JISUTBHOCTI Ta OPIEHTOBAHUX Ha PO3IIMPEHHS TBOPUUX MOKIMBOCTEH.

CyTHICTh YIOCKOHAJIEHHS CHCTEMH IIJITOTOBKM (axiBIiB 3 MY3UYHOIO
MUCTEITBA TOJSATae y TMepexoAl Ha OUIbII BHUCOKMM SKICHHUI piBeHb, MIO
3YMOBIIFOETHCS PAJIOM T€IaroridyHuX, OpraHizaliiHuX, €KOHOMIYHUX, COITIaJbHUX Ta
TexHojoriyHux (akropis. [Ipu 11b0My mepexiy 3A1MCHIOETBCS Ha OCHOBI CTBOPEHHS
OprasizaliiifHo-eAaroriyHUX YMOB Ta CYNPOBOKYETHCS MIJIBUIIECHHSIM pPiBHSA
rOTOBHOCTI (haxiBIIiB O OCBITHBOT'O MPOIIECY.

BifmoBigAHO 10 OCHOBHHMX MOJOXEHb, CHOPMYIbOBAHUX Y TEJArOTiUYHUX Ta
KYJbTYpOJIOTTYHUX JociipkeHHsax [1; 2; 4; 6], npoBiAHUMU AUAAKTUYHUMHU
MPUHITUIIAMU PO3BUTKY MaOyTHIX (DaxiBIliB 3 My3UYHOTO MUCTEITBA € IPUHITUIIH:

- HACTYIHOCTI, BIAMOBIJHO J0 SKHX Mepeaadya 3HaHb, HABUUOK Ta YMiHb Y
MepioJ] HaBYAHHSI OPIEHTYEThCS Ha aBTOPUTET Ta E€CTETUYHI 1JIealid TMOMEpeaHIX
ITOKOJI1Hb, CTIHKICTh OCHOBHHX €JICMEHTIB;

- (opMyBaHHSI BUKOHAaBCbKOI MaNCTEPHOCTI y MpPOLECI HABYAIbHOI Ta
M03aayIMTOPHOT  AISUIBHOCTI, 3TIHO 3 SKUM poOoTa Tejgarora IOBHHHA
3MIMCHIOBATUCA 3 ypaxyBaHHSM OCOOJIMBOCTEM BOKAJIBbHOI MY3WYHOI CHUCTEMH Ta
TEXHOJIOT1H;

- TAJIeKTUYHOI €AHOCTI Pi3HUX (OpPM [ISIBHOCTI, B SKiM 11 dopmu
BHUCTYNAIOTh SIK B3a€EMOJIONOBHIOIYE IIUJIe, JI€ 1HAMUBIAyaJbHE CTa€ HEOIMIHHUM
(hakTOpOM PO3BUTKY OCOOUCTOCTI,

— BpaxyBaHHS 1HAMBIAYaJbHO-TICUXOJOTYHUX OCOOJMBOCTEH KOMKHOL
0COOHMCTOCT1 Y My3WYHO-TIEIarOTIYHOMY Ta OCBITHBOMY TMPOIIECI;

— 3M1MCHEHHS] 1HAMBIAyaJIbHOTO Ta AUDEPEHIIHOBAHOTO MIAXOAY VY
(dhopMyBaHHI Ta pO3BUTKY MY3UYHO-MHUCTEIBKOT MIJITOTOBKU 37100yBayiB OCBITH;

— 3aCTOCYBaHHS HAOYHOCTI, OOpa3HOCTI, HOBU3HH, ITPOBHUX MOMEHTIB,
EBPUCTUYHHX MTUTAHB;

— BUKOPUCTAHHS y OCBITHBOMY TMpOIECI JMCKYCii, mpoOiIemMHO-
MONIYKOBHX 3aB/IaHb, aHAJI3Y KUTTEBUX CUTYalllil, CTBOPEHHS YCIIIXY;

— JOCTYITHOCTI, 3TAHO 3 SIKUM 3alpOBA/PKEHHS HOBHUX €JIEMEHTIB 3HAHb,
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HABUYOK Ta YMiHb y MPOIIeCi HABYAaHHSA Ta M03aayIUTOPHOI ISTIbHOCTI 3A1HMCHIOETHCS
3 ypaxyBaHHSM BIKOBHX OCOOJIMBOCTEH.

KoMrmiekec 1ux MNPUHIUIIB TOCTa€ $SK OCHOBHUM KOMIOHEHT IIJIICHOTO
MeAaroriyHOro MpoIeCy y CHCTeMI MIATOTOBKH MailOyTHIX (axiBLiB 3 MYy3UYHOTO
MUCTEITBA.

CporogHi MM MOKEMO BU3HAYUTH BUXOBHI (DYHKIIIT My3WYHOTO MHUCTEIITBA, SIKi
MOJIATAIOTh Y HACTYITHOMY:

— MYy3WYHE MHCTELTBO BTILIIOE€ CYKYIHHUH pe3ynbTaT 3[1ACHEHHS BCIX
MOKJIMBUX (DYHKIIIH B MPOIECI COIIAIbHOI peaizarliii 3100yBada OCBITH,

- My3WYHE MHUCTEITBO — (YHKIliS BHIIOTO PIBHS, OCKUIBKM ii IIIbOBE
MpU3HAYEHHs nependavae mepexi BiJ peasizamii OAMHWUYHHUX (PYHKIIH 10 SKICHO
HOBOTO IXHBOTO MPOSIBY Y MPAKTHULIl BUXOBAHHS IM1IPOCTAIOYOr0 MOKOJIHHS.

B wmimomy cydacHa TeopeTMYHa Ta IMpakTU4YHa IIaTpopmMa MY3UYHOIO
MHUCTEITBA Tepeadavae MPaKTUYHY aKTUBI3allll0 COLIAIbHO-XYI0KHBOI OCHOBU B
JIOAMHI Ta 3BEpHEHHs 11 A0 BHUpIIIEHHS OaraTbOX akTyaJbHUX 3aBIaHb, CEPEel SIKUX
dbopMyBaHHS MY3UYHOI KyJbTYpH 3700yBayiB OCBITH, MPHUIIEIUICHHS J1O00BI 0
MY3HUKH, OBOJIOJIHHS 3HAHHSAMH, IO JONOMAaraloTh CaMOCTIHHO poO3i0paTuCs B
My3H4HIA KyabTypi [9].

OnHe 3 OCHOBHMX 3aBJaHb MY3HMYHOTO MHCTENTBA — TBOPYUHA PO3BUTOK
O0COOHUCTOCTI, 1[0 MA€ pPeayi30ByBaTUCS B YMOBaxX MpodeciiiHOi MisNIBHOCTI, CYTHICTb
AKOi TOJsTae y XyIOKHbO-BUXOBHOMY BIUIMBI Ha YYacHHKIB Yepe3 HaOyTTH,
CTBOpEHHS, 30epiraHHs, a TaKOX IMOLIMPEHHS Ta NpoNaraHy MHCTELUbKUX
LIHHOCTEH; BUPOOJICHHS XYJOKHIX OpIEHTAIIl YYaCHHMKIB OCBITHBOTO MpOIECY Ha
OCHOBI 3allyuyeHHS A0 MY3WYHO-MHUCTEIPKUX Haa0aHb SK MPOILECy €CTeTUYHOI
couiaizanuii.

BucnoBku. Oco0iMBOCTI MIATOTOBKM MaMOyTHIX (axiBLIB 3 MY3UYHOTO
MUCTENTBA Ha MoYaTKy XXI CTONITTS noisiraioTe y opMyBaHHI MeIaroriqyHo IIHHUX
OCOOUCTICHUX SIKOCTEH, 30KpeMa AaKTHBHOCTI, IUIECHPSIMOBAHOCTI, CaMOCTIHHOCTI
MPUIHATTS pIllieHb; y 1HAMBIAYasi3alii HaBYaHHS, KIOYOBUM IMPUHIHUIIOM SIKOTO €

peautizailisi 3aBJlaHb IMiATOTOBKU YEPe3 CUCTEMY «YUYEHb-YUUTEINbY»; y eAaroriyHiii ta
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MPOCBITHUIIBKIM CIIPSIMOBAHOCTI AISUIBHOCTI; Y PO3BUTKY TBOPYOI 1HIUBITYadbHOCTI;

Y OBOJIOJIIHHI CY4aCHUMHU OCBITHIMH 1 My3WYHUMH TEXHOJIOT1SIMHU.
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IPOSIB ACIIEKTIB OCOBUCTICHOI ABTOHOMII
B IIEPIOJI PAHHBOI JOPOCJIOCTI

IIpicasxoBa JlIrogmuiaa MakapiBHa,

JIOKTOP TICUXOJIOT11, mpodecop,

3aBiyBay Kadeapu ICUXoJIorii

3iaToBenbka AHHa BacuiiBHa

BHKJIa/1a4y Kadenpu ncuxosorii

JIHITpOBCHKHIA T'yMaHITapHUM YHIBEPCUTET, YKpaiHa

AHoTtauisi: B crarrti 311iiCHEHO TE€OpEeTHUHUN aHA3 (PEHOMEHY OCOOMCTICHOI
aBTOHOMII B Mepioj] paHHKOI AOPOCIOCTI. PO3MIsIHYTO OCHOBHI HAayKOB1 MiAXOAH JI0
PO3yMIHHSI aBTOHOMII, ii CTPYKTypH, (PYHKIIH Ta poJil B MCUXOJOTIYHOMY PO3BUTKY
ocobucrocti. [IpoananizoBaHO B3a€EMO3B'SI30K  OCOOHMCTICHOI ~ aBTOHOMII 13
MICUXOJIOTIYHUM OJIaromoayydsiM, CaMOJIeTEPMIHAIIEI0, OCOOMCTICHOIO 3PUIICTIO Ta
MICUXIYHUM 37I0pOB'sM. BU3HAUe€HO 3HAYEHHS PO3BHUTKY AaBTOHOMIi SIK Ba)KJIMBOTO
YUHHHUKA caMmopeaisallii, BiAmoBIIaJbHOI0 BUOOPY Ta YCIIIIHOI aganTallii MoJIoa01
JIIOJIMHU 10 CYYaCHUX COIIabHUX YMOB.

KarouyoBi  cjaoBa:  ocoOuCTICHa ~ aBTOHOMisl,  paHHS  JIOPOCIHICTb,
caMoJIeTepMiHallisl,  TICUXOJIOTIYHE  OJlaromojyydsi,  OCOOWCTICHAa  3pUIICTb,

MICUXOJIOTIYHUNA PO3BUTOK, CaMOpeai3allis.

[lepion paHHBOI JOPOCIOCTI BH3HAYAETHCS I1HTCHCHUBHUMH 3MIHAMH, SKi
BIUIMBAIOTh HA I1HJIMBIAYyaJdbHUN PO3BUTOK Ta 3arajbHUN CTaH I[CUXIYHOTO Ta
¢i3uuHOrO Onaromony4ds. B mepion paHHBOT JOPOCIOCTI JIIOAMHA CTHUKAETHCA 3
3aBJaHHSIM (OpPMYBaHHS BJIACHOI 1IEHTUYHOCTI Ta peamizaiii 0COOHUCTICHOT
aBToHOMIi. [le moB's13aHO 3 HEOOXIAHICTIO caMoiieHTUdiKaIlli, BA3HAYCHHS BJIACHUX

I[IHHOCTEH, MET Ta YSBJICHb MpO MaildyTHe. Mojoab aKTHBHO PO3BHUBAE CBOI
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iHTEepecHu, obupae mpodeciiftHuii Ta OCOOMCTICHUHN IIISAX, IO BIUIMBAE HA TICHXIYHE
Omaromnosryyysi. 3MaTHICTh 10 CAMOCTIHHOTO BUOOPY Ta JOCATHEHHSI OCOOUCTHUX IIiJIeH
Mae€ BEJIMKE 3HAUCHHS /ISl BHYTPIIIHBOT TApMOHIi Ta 3aI0BOJICHHS B/ )KUTTA.

B mpomMy Bili (opMyrOThCS HOBI MIKOCOOHCTICHI BIJHOCHHU B TOMY YHCIi
POMaHTHUYHI BIJHOCHMHHU Ta BIJHOCHHU APYXKOHU. SKICTP LMX BIIHOCHH, PIBEHBb
COLIIIbHOI ~ MIATPUMKA Ta B3aEMOPO3YMIHHS BIUIMBAIOTh Ha CyO'€KTHUBHE
Oyaromnoyydysi Ta camMO BHM3HAuUEHICTh. PaHHS JOPOCITICTh YacTO CYMPOBOJIKYETHCS
CTPECOBHMH CHUTYaIlisIMU, TaKUMH SIK TMepei3n, BUOIp Kap'epu, HaBUaHHS TOLIO.
3MaTHICTh aJanTyBaTUCS JO 3MIH Ta BOJOJIHHSA CTPECOBUMHU CHUTYallisIMH €
KJIFOUOBUM aCIIEKTOM CYO'€KTHBHOTO Ojaromnoiyyqus. Y I[IbOMY MEpPiOJl BaKJIMBO
BPaxOBYBAaTH IICHXIYHE 3JI0POB'S, OCKUIbKM 0araTto IMCHXIYHUX PpO3JaJiB YacTo
MPOSIBJISIIOTECA  caMe€ B paHHId jgopociocTi. CTilike BIAYYTTS aBTOHOMII Ta
3aJI0BOJICHHS BiJ BIACHUX JOCATHEHb MOXE BIUIMBATU HA MCUXIYHE 3/10POB'.

3pOCTaHHSA BUKOPUCTAHHS TEXHOJIOT1H, OCOOIMBO 1HTEPHETY, MOKE BIUIMBATU
Ha CTaH MCUXIYHOro Osaronoiyyus. JlocmimkeHHs 3 i€l 001acTi MOXKYTh PO3KPHUTH,
K BUKOPUCTaHHsS LU(POBUX TEXHOJOTIN BIUIMBA€ HA AaBTOHOMIIO Ta CyO'€KTHBHE
Osarononyyysi. BaxiaMBUM € BUBUEHHS POJIl CHIJIKYBAaHHS Ta COLANbHOI MIATPUMKU
B TIEPi0J] PaHHbBOI JOPOCIOCTI, OCKUIBKHY 1€ MOYKE BU3HAYATH PIBEHb 3aJI0BOJICHHS Ta
Oyaromomyyysi.

OTXe, BHUBYEHHS B3a€EMO3B'A3KY MIK OCOOMCTICHOIO aBTOHOMIEO Ta
CyO'€eKTMBHUM OJIArOMOJyd4siM B TEPIOJ PaHHBOI JOPOCIOCTI € KIOYOBUM IS
PO3yMIHHS Ta NIATPUMKH TICUXOJIOTIYHOTO PO3BUTKY MOJIO/I.

B cydacHOMy CycCHIIbCTBI CHOCTEpITA€EThCS TPUBOXKHUM TPEHJ 3HUKEHHS
PiBHSI OCOOMCTICHOI aBTOHOMIi Ta CyO0'€éKTUBHOTO OJAromoiy4dsi cepel MOJOJl B
nepioy; paHHBOI AopociaocTi. MoJiofl JIOAU CTUKAIOTBCA 3 PSIAOM  CKJIATHUX
BHKJIMKIB, 110 BIUIMBAIOTh HA iXHIO 3[IaTHICTh BHU3HAYaTH BJIACHI ITUTl, MpHHAMaTH
pIIIICHHS Ta BUPAXKATU OCOOUCTI MEPEKOHAHHS.

OpHi€l0 3 OCHOBHMX MpoOJIeM € BIUIMB 30BHIMIHIX (DAKTOpiB, TaKUX SK
coIliaJbHI HOPMH, POJWHHHMH THCK, TEXHOJIOTIYHHHA PO3BHTOK Ta CEKOHOMIYHA

HECTaOUIBHICTh, HAa 3JIaTHICTh MOJIOAMX JIIOJIEH BU3HAYATH CBOE MICIIE B CYCILJIbCTRI.
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HeBusnauenicte y BHOOpI MOpodeciiiHOro NUIsIXy, HEBIEBHEHICTh Y BIACHHUX
MOXJIUBOCTSX Ta BIAYYTTS HEBU3HAYCHOCTI IIOJ0 MaiOyTHHOTO  MOXKYThb
00Me)KXyBaTH iXHIO OCOOMCTICHY aBTOHOMIIO.

[TpoGnema aBTOHOMIT OCOOHMCTOCTI € aKTyaJbHOIO JJIsi Cy4acHOl MCHUXOJIOTi, a
3HaHHS Ta YSABJCHHS MPO HEi JyKe PI3HOMAHITHI 1 HE 3BOJAATHCS O PAMOK OJHIET
teopii. Tak, SK CHHOHIMH [UJIi JaHOTO (EHOMEHY BHUKOPUCTOBYIOTH TEPMIHU
«CaMOPETYISIIISN, «CAMOCTIHHICTBY, «CaMo JeTepMiHAIlN», «CYBEPEHHICTHY.

[Toyarox BUBYEHHS I1bOTO ()EHOMEHA MOXKHA 3HAWTH y TBOpax ¢igocodiB Ta
Me/IaroriB IIe 3a/J0BrO /10 MOSIBU 1€l TeMH y TCUXOJOTiYHHX pobotax. [Iutanus
cBOOOMM BOJI, TMpobseMu BUOOPY Yy CBOiX poOOTax BUCBITIWIM Oararo
EK3UCTEHININHUX (iocodiB. OnuH 13 HAWACKPABIIIMX MPEACTABHUKIB I[LOTO HAMIPSIMY
XK.-I1. Caprp nucaB mpo aOCOJIIOTHY aBTOHOMHICTbH JIFOAWHH, 1l NPUPEYEHICTh HA
cBooOomy [2].

BuBuenHs aBTOHOMIi y 3apyOLKHIM  McuUXOJorii Mae KOpPIHHS Yy
MICUXOIMHAMIYHHUX TEOPIsiX, y SKUX aKLUEHT pOOUTHCS HAa acleKTl CaMOCTIHHOCTI Ta
HE3aJIe)KHOCTI, TOJJIOBHUM YMHOM JUTHHHU BiJ 0arbka. Tak, E. EpikcoH BUKOpUCTOBYE
TEPMIH «aBTOHOMIS» SIK HEOOX1JHE HOBOYTBOPEHHS B MEPIOJI BiJl POKY 10 TPhOX POKIB
1 BKJaJa€ B HBOIO CEHC CaMOperyismii, caMoKoHTpomto. OnHak aBTOp He
OOMEXY€EThCSI PaHHIM JTUTHHCTBOM: BEIUKY YyBary IHIIOI MEXI aBTOHOMIi BiH
npuaisie 1 onuc mnepioxy mosoaocti. E.EpikcoH miakpecitoe, M0 BiAMOBIIHO 10
3aBllaHb, SIKI CTaBUTh IEpe] JIOAMHOIO CYCHIJIBCTBO, MOJIOAUM JIIOASIM HEOOX1THO
HAaBYUTHCS CIIMPATHUCS HA CBOI BHYTPILIHI PECYpCH 1 IISITH CaMOCTIHHO, BIAINOBIIHO
710 1IEHTUYHOCTI [2].

B konmenii Epixa ®pomMa aBTOHOMIiSI € TTOKa3HUKOM ITO3UTHUBHOI CBOOOJIH,
10 CIIPHUsE CaMO3IIMCHEHHIO Ta camopeaizaiii. JlroauHa, sika ciupaeThes Ha BIIACHI
pecypcH, BOJIIO 1 MOTUBH, 1110 HE MiAJIA€ThCS BIUIMBY CYCNUIBHOTO THUCKY, HE OOIThCS
BIAMOBIJAJILHOCTI, SIKa € HACIIAKOM iI cBoOOAu. B eK3UCTEHININHINA IICUXONOTI]
ABTOHOMISl TaKOXX PO3MISIAAETHCS B KOHTEKCTI BIAMOBITAIBLHOCTI Ta CBOOOIH, IO €
HEOOXiTHUM (HaKTOpoM IJsi TpOAYKTUBHOro OyTTsa. BimgMoBa Bif aBTOHOMII €

YHUKHEHHSIM caMoro cele, BiJl peaiizallii CBOro >XKUTTEBOro nuisixy. OnHak norpeda B
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aBTOHOMIi Ma€ CIIBICHYBaTu 3 MOTPeOO0I0 y 31MUTTI 3 1HIMMU. He3naTHicTh monuHu
BIIOPATHUCS 3 LIMMU 3aBJIaHHSMU 3PEIITOI0 HEPIJIKO MPU3BOAUTH 10 MICUXOMATONOTI. Y
T'YMaHICTUYHUX TEOPISAX aBTOHOMISI ONUCYETHCSA K YMHHUK, HEOOX1THUH PO3KPUTTS
noteHmiany moauau. Tak, K. Pomkepc po3misigae aBTOHOMIIO SIK OHY 3 YMOB IS
MOBHOIIIHHO (PYHKITIOHYIO4O1 ocoOucTocTi [2].

3 1980-x pokiB OLIBIIICTH YBaru J0 1i€i mpodiieMu choKycOoBaHA Ha TUTAHHAX
AeTepMiHaIlil, PYUIHHUX CHJI aKTUBHOCTI JtonuHu. HaiiOinem ¢GyHIaMeHTaIbHOIO
TEOpI€I0 Ha JIaHWK MOMEHT € Teopis camonerepMinallii P.Paitana ta E.Jlemi. Bonu
ONHUCYIOTh ()EHOMEH aBTOHOMIi OCOOHMCTOCTI AK TIHMOMHHY MOTHBALIAHY CTPYKTYPY,
110 BU3HAYAE 3/IATHICTh JIFOAUHU poOUTH caMmocTiiiHuil BuOIip. Ilpu 1ipoMy aBTOpH HE
TOBOPSATH MPO TOBHY CBOOOAY i JIFOAWHU, aJpKe MPU YXBaJEHHI pIllIeHb BOHA
CIIUPAEThCS] HE JIMIIE HAa CBOi MOTHBH, a W Ha ICHYIOUI OOMEXKEHHS CEpeOoBHIIA,
cpuiiHaTi HuUM [5,6,7]. BaxnauBe wMicue Teopii caMmoaeTepmiHalii 3aiimae
Kiacuikaiis MOTHUBAIIMHUX CyOCHCTEM — Kay3aJIbHHX Opil€HTalld. ABTOpH
CTBEPIKYIOTh, IO 1HAWBIAyaJIbHI BIJMIHHOCTI MOTHBAlli MOJIATalOTh Yy PIBHI ii
BHUPA3HOCTI, a i y 1i cupsiMoBaHoCTi. J[0 IIbOT0 BUCHOBKY BOHM JIHIIUIMA, aHATI3yIOUU
MPUYUHN BYMHKIB JIIOJIEHM: JIesIKI MOTHMBOBAaHI BJIACHUM OaXKaHHSM JIOCATHEHHS,
1HTEPECOM JI0 YOTOCh, a JCSKI MPOSBIAIOTh aKTUBHICTD ISl OTPUMAHHS CXBAJICHHS 3
O0oky 1HImMX. TakuM YMHOM, MOXKHA BUIUIMTH 3 THUIM Kay3aJbHUX OpIEHTAIIiN:
0€30Cc000By (SIK BIJICYTHICTb MOTHBAIIli), 30BHIIIHIO Ta BHYTpimHw. Jy1s monei 13
BHYTPIIIHHOI0 YU ABTOHOMHOIO OpPIEHTAII€I0 XapaKTEPHO CaMOCTIWHE MNPUUHSATTA
pIlLIEHb 13 OMOPOIO HA BJIACHI MOTUBH, 110 CYNPOBOJIKYETHCS IEPEKUBAHHIM BIACHOI
KOMIIETEHTHOCTI. 3O0BHIIIHA Kay3ajdbHa OpPIEHTAIliSl OMUCYETHCS SK TIOBE/IHKA,
CIpsIMOBaHY 30BHIITHI CTUMYJIH, HATOPOJU. X04a B JIIOCH 3 IIUM BUIOM OpI€EHTAIII] €
MOTHBAIlisl, PIBEHb CaMOAETEPMIHALll y HHUX MEHIIMH, HIX Yy MPEICTABHUKIB
aBTOHOMHOT opieHTali. J[y11 6€30c000B0T Kay3aJIbHOI Opi€HTAIlll XapaKTEPHHUM TyKe
HU3BKUN  PIBEHb  caMoOJETepMiHaIlli, TMOBEAIHKAa Ha  KINTaIT  «BHBUYEHOI
0€3MopaIHOCTI», MEPEKMUBAHHS CBO€I HE3HAUyMIOCTi. J[s A1arHOCTUKM Kay3aJlbHOI
Opi€HTaIlli aBTOpaMM TaKOXX CTBOPEHO ONHTYyBaJIbHUK. KpiMm Toro, y cBOili Teopii

P. Paitan Ta E. Jleni po3mianaroTh 1 Tpu 6a30B1 NOTPeOU JIFOIUHU, SIKI € BPOJKEHUMMU:
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B aBTOHOMIi, KOMIIETEHTHOCTI Ta 3B'A3Ky 3 1HIIIUMH [5, 6].

3a/10BOJICHHS ITUX MOTPeO Y TUTHHCTBI OCOOIMBO BaXKJIMBE, HA JYMKY aBTODIB,
aJpke BOHO CITPHUsSi€ PO3BUTKY aBTOHOMHOI Kay3aJIbHOI OpI€HTAIllll, SIKa MOB'A3YETHCS 3
TICUXOJIOTIYHUM 3I0POB'SIM 0COOMCTOCTI. Y BITUM3HSIHIN TICUXOJIOTIi TaKOXK BUBUABCS
(heHOMEeH 0coOHuCTICHOI  aBTOHOMIi. HaykoBIl  poO3NISIarOTh  CaMOCTIHHICTD
0COOMCTOCTI B paMKaxX BIKOBOTO IIJIXOAY, ITOB'SI3ye 1i 3 MOTpeOOoIo JIOIUHN Y BU3HAHHI
Ta HATOJIONIY€ Ha BAXKJIMBOCTI BKIIFOUEHHS /IO TTPOOIEMH aBTOHOMIi TIOHSTTS CBOOOIH
Bo. CyO'eKTHICTh JIIOMWHU — 1€ 3AaTHICTh OyTH aBTOPOM CBO€i ISUIBHOCTI,
pearyBaTy HE JIMIIE Ha 30BHIIIHI CTUMYJH, a i BUSABJISATH CBOIO BJIACHY BHYTPIIITHIO
aAKTHUBHICTb.

JlocmipKkeHHsT Y MeKax JIsUTbHICHOTO MMiJIXOAY MPOBOAAThCS M 'y yac. OCHOBOIO
CaMOCTIMHOCTI, HAa MOro JyMKY, € aKTHUBHICTb OCOOMCTOCTI, ii 3/aTHICTh OyTH
Cy0'€KTOM ISTIBHOCTI, a PYLIIHHOIO CHUJIOI Y TaKOMy pa3l € He MOTHUBH, a I, Y
BITUM3HSHIN IICUXOJIOT1l TAKOXK JIOCUTh aKTUBHO BEIYThCSI POOOTH, SIKI IPOAOBKYIOTh
TpaauLli Teopli caMozeTepMiHalli. ABTOHOMIIO BU3HAYA€ThCS B TEPMIHAX CBOOOAM
BOJI1 JIFOJMHU, 11 3JaTHOCTI caMOMY BHU3HAYaTH CBOIO TOBEJIHKY, sSika O BiAmoBijgaja
LIHHICHUM CTPYKTypaM OCOOMCTOCTI, iI CMHUCIOBUM opieHTauism [1]. 3 koneramu
BOHU TaKOX 3IIMCHHIIM aJlanTallil0 ONMUTYyBaJIbHUKA Kay3adbHUX opieHTamii E. [eri
ta P Paillan BHUSBUIM TIO3UTHBHI 3B'A3KM TIOKA3HUKIB JKHUTTECTIMKOCTI Ta
CMUCIIOXKUTTEBUX OPIEHTAIlINl 3 aBTOHOMHOIO Kay3aJIbHOIO opieHTarlieto [5, 6, 7]. B
THIIIOMY JOCJIIJPKEHHI BUBYAIUCS MAaTEPHH OCOOMCTICHOTO PO3BUTKY y MIIJITKIB, 1
OyJ10 TOBEIEHO, MO0 €IWHUM 3J0POBUM 3 HUX € aBTOHOMHHH, IO XapaKTePU3YEThCS
SIK ONITHMAJIbHE CITIBBIIHOIIIEHHS B 0COOMCTOCTI CBOOOAM Ta BiAmOBiganbHOCTI [1].

[TocTymoBo B mpobieMHE ToJie, 10 BUBYAETHCS, BBOMSITHCS 1 HOBI TMOHSTTS.
Tax, ciiJ1 TOBOPUTH MPO PO3BUTOK aBTOHOMIT OCOOMCTOCTI B OHTOT€HE31, a KIIFOUOBUM
(hakTOpOM MJIsl IIHOTO PO3TISAAE MUTICHICTh MEX TCUXOJIOTIYHOTO TPOCTOPY JIOMWHH.
[IcuxonoriyHe mMpoCTip 1HAWBIIA BKIIIOYAE IHIIUX JIIOAEH (30KpeMa COllialibHI TPYTIH)
Ta B3a€EMOBIJHOCHMHU 3 HUMH, 00'€KTH MarepiajibHOTO CEpPEAOBMINA, ICHYIOUl MIX
HUMM 3B'SI3KH, 1X 3HAUYMMICTh, CTaBIICHHS i1HAuBima 10 HUX [1]. Takum dwmHOM,

ABTOHOMISI BHBOJMUTBHCS 3a MEXI OCOOMCTOCTI 1 MOYMHAE BKIIOYATH 1 3MICT
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CEPENOBHUIIA, SKE MEePEKUBAETHCS OCOOUCTICTIO SIK IMIOCh HAJIGXKHE 1H 1 MIPENICTABIISAE
1iHHICTh. CyBEepEeHHICTh MCUXOJOTIYHOTO MPOCTOPY OKPECIIOETHCS IUTICHICTh HOTO
KOpJOHIB, CYIPOBO)KYBaHa MEPEKUBAHHAM TMOUYTTS O€3MEKH, 1 MPOTUCTABISAETHCS
AenpuBUpoBaHOCTI. [liATpUMaHHS CYBEpPEHHOCTI MPOCTOPY IHIIMMH JIFOABMHU
JI03BOJISIE JIFOJIMHI Peali30ByBaTH CBOE JIE€KJIapallisi PO aBTOPCTBO Y KUTTI, CHPHUSIE
32/I0BOJICHHIO TOTPEOM B aBTOHOMIi, IO y pPaHHbOMY Billl € (QYHIaMEHTOM Yy
PO3BUTOK CaMOCTIMHOCTI. MOXKIIMBUM TaKOXX OMUCATH 1 CTPYKTYPY MCHUXOJOTTYHOTO
IIPOCTOPY, BUALIAIOUM Y HOMY He3aJeKH1 BUMIpU: (Pi3UUHE T1IO0, 3BUYUKH, COIlIAJIbHE
OTOYEHHSI, TEPUTOPIiI0, 0COOUCTI pedi Ta IHHOCTI [4].

CyBepeHHICTh (I3UYHOTO TiUIa BUHHUKA€E paHIIIE 3a IHIIUX B OHTOTEHE31 1
noJyiArae B imeHTU(IKAIll cy0'ekTa 31 CBOIM TIJIOM, Y 3aJ0BOJICHHI 0a30BHX MOTpPEO.
CyBepeHHICTh TEPUTOPIT BKIIOYAE HAUOIMOKUMN 1J1s JIFOAUHUA TPOCTIP, SIKU TOBUHEH
cupuiimMarucst sk ocoOuctuii 1 Oesneynuii. OcoOHUCTI peyl po3MISAAIOTHCSA SIK
(GYHKIIOHATBLHO HEOOX1HI TpeIMeTH SK 3HAKH, CIPHUSAIOTh KOMYHikKailii. BinbHe
BOJIOZIIHHS HUMH HA3UBa€TbCA CyBEpeHHICTIO pedeil. llepemiueHni Tpu Tumnum
CYBEpEHHOCTI € 0a30BUMHM 1 € yMOBaMH BHKMBAHHSI JIIOAMHH. OJAronoiyqus BIKOBUN
0COOUCTICHUM

CyBepeHHICTh 3BUUYOK TOJISATAE Y MOMJIUBOCTI )KUTH Y CBOEMY THMYAaCOBOMY
PUTMI, 1110 3HWXKYE PIBEHb HEBU3HAYEHOCTI CEPEIOBHINA Ta 3axuIlae Bia (ppycrpaiii
Bl He3aBepuieHOi aAii. CyBepeHHICTh COLIaJbHUX 3B'SI3KIB CIPUUMAETHCS  SIK
3[IaTHICTh MIATPUMYBATH 1 PO3BUBATH BIIHOCUHHM O€3 BTOPTHEHHS y SKUX IHIIUX.
L{imicHICTh IIMX KOPAOHIB CHPUSIE SIK MPOAYKTHBHOMY BCTaHOBJICHHIO BIJIHOCHH 13
IHIIMMH, a ¥ HAOyTTIO BJIACHOI 1IGHTUYHOCTI, 30KpeMa colliaabHoi. CyBEepeHHICTh
IIHHOCTEH BKIJIFOYA€ IIpaBO JIIOAMHU Ha BIIACHI I[IHHOCTI 1 IepeBaru 1 € BKpai
BRXIIMBOIO JUISI PO3BUTKY ocobmctocTi. Ll xapakrtepucThka cropuse pO3BHTKY
BIIEBHEHOCTI, BIAMOBIAAIBHOCTI Ta KpUTHUYHOCTI. OCTaHHI TPU THUIHU CYBEPEHHOCTI
PO3BUBAIOTHCS B  OHTOTEHE31 JIEI0 Mi3HINIE 1 € OCHOBOIO  HACTYMHOI
caMOTpaHCLeHACHITT [4].

TakuM 4YHHOM, CTa€ OYEBHJIHOIO OaraTtorpaHHICTh (PEHOMEHY aBTOHOMII,

HEMOXJIMBICTb 3BOJMTH ICHYIOUl Teopli JO 3arajbHUX KiIacudikauiii ado
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CTPYKTYpPHOTO TIOJaHHS aBTOHOMIi. JIJIT MOXXIIMBOCTI MPaKTUYHOTO JOCIIKEHHS
ABTOHOMIi SIK KOMIUICKCY OIMCAHWX BHIIE MOHATh MOXKHA BHUJITUTH TPU aCHEKTH
aBTOHOMII [2]:

1. Cy0'eKTHO-CEpEIOBHIIIHNN, 110 BU3HAYAE CTAH MEX IICUXOJOTIYHOTO
IIPOCTOPY OCOOUCTOCTI, CYBEPEHHICTb ITEBHUX BUMIPIB CYy0'€KTUBHOI PEajbHOCTI,

2. OyHKIIOHALHUN aCIEeKT, 10 XapaKTepHU3y€e IOBEIIHKOBY HE3aJIECKHICTh
0COOHMCTOCTI 1 BKIIO4ae y co0i CaMOCTIMHICTh y CTBOPEHHI BJIAcCHOrO MOOYTy Ta
HOIATPUMIN  JKUTTEMISUIBHOCTI, WOTO BMIHHA CaMOCTIMHO BHPIIIYBaTH ITOTOYHI
MOCTAaBIICHI 3aBJaHHS Ta MPOOJIEMH,

3. OcoOuCTICHO-MOTHBALIIMHUN ACTIEKT, SIKUW OMHCYyEe aBTOHOMIIO B TE€pPMiHAX
Teopii camoJieTepMIHaIliil 1 BKIIFOYa€ BUBYCHHS Kay3aJIbHUX OpPI1€HTAIIIM.

He3Baxatoun Ha Te, 10 aBTOHOMisI OCOOMCTOCTI HE € MPOCTOIO CTPYKTYPOIO 1
BKJIIOUA€ KUJIbKA aCMeKTIB, JIEsKl aBTOPU PO3MIIAIAIOTH 11 SIK YACTUHY 1HIIMX CTPYKTYD.
Tax, K.Pipd BBakae, mio aBTOHOMiSE OCOOMCTOCTI € CKJIQJIOBOIO ICHUXOJOTIYHOTO
n00po0yTy ocobuctocTi. IliT aBTOHOMIEID Yy KOHTEKCTI PO3IVISIAETHCS MOHSTT,
HaOJIMKEeHEe S0 BU3HAYEHHS aBTOHOMII y Mexax Teopii camonerepminaiii. K.Pihd
BBa)kae€, 110 3/IaTHICTh AISTH BIAMOBIIHO /10 CBOIiX I[IHHOCTEH, BMIHHS NMPOTUCTOSTH
THUCKY — OJ[HAa 3 IIECTH HEOOXIJHUX YMOB /IS JOCSITHEHHSI HaWOUIbI €(EeKTUBHOTO
byHKII0HYBaHHS [8].

Jlesiki aBTOpW BKJIIOYAIOTh B aBTOHOMIKO OCOOMCTOCTI 1HIIY CTPYKTYpYy —
O0COOHMCTICHUI TMOTEHITIAM, SIKUH PO3ITISAAIOTh K IHTErpajJbHy XapaKTepUCTUKY 3p1Ioi
0COOUCTOCTI. Y CTPYKTYypl OCOOUCTICHOTO MOTEHIlIaTy aBTOHOMISl PO3IVISIAETHCS SIK
HOro CTpuXeHb Ta HalBaXJMUBIIIA ckiaaoBa. be3 camomerepMiHalii 0COOUCTICTh HE
3/1aTHa TOBHICTIO BUKOPUCTOBYBATH CBOi BHYTPIIIHI PECYPCH, MIATH BiIMOBITHO O
CBOiX CMHUCJIOBUX opieHTaIlii. [1icTaBol0 A pO3BUTKY OCOOMCTICHOT aBTOHOMIT SIK
CKJIaJI0OBOi 0COOMCTICHOTO MOTEHITiaTy € TICUXOJIOTI9Ha Oe3meKxa ocoOucTocTi [2].

ABTOHOMISI OCOOMCTOCTI TaKOX € OJHUM 13 KPHTEPiiB 0COOHMCTICHOI 3pilIOCTi.
IToBeninka mopocioi JIOAWMHU Mependadac caMoeTepMiHallllo, HE3aJIeKHICTh Bijl
30BHINHIX OOCTaBUH Ta JyMOK pedepeHTHoi rpymu. Jlig mepiogy paHHBOI

JOPOCIOCTI XapaKTEPHUI MOMIPHUN PO3BUTOK aBTOHOMI, a MIK ii pO3BUTKY MpUIIAJaE
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Ha Bik 34-35 pokis [1].

Omnwucani poOOTH MIATBEPIKYIOTH 3HAYYIIICTh (DEHOMEHY, 10 BUBYAETHCS:
OUTBIIICT, aBTOPIB CXOAWUTHCS HA JYMIN, III0 PO3BUTOK aBTOHOMII OCOOHCTOCTI €
OJHUM 3 HaWBKIUBIMNX (PAKTOPIB JOCATHEHHS JIOAMHOI OCOOMCTICHOI 3pLIOCTI,
MICUXOJIOTIYHOTO OJIAromoyqus 1 370pOB's.

Baxnusi BucHOBku Oynu 3poOmeni M. fm, II. Ilinkiarron, C. Pasn y
JNOCIIIPKEHHI, 1[0 BHBYAE B3AEMO3B'I30K MIK OCOOIMBOCTAMHU OAaTBbKIBCHKOI
MOBEJIHKU 3 JCHPECI€l0 Ta TPUBOXKHICTIO. Bylio BuWsBIEHO, 1O y MIJITKIB, 4ui
06aTbKH JO3BOJSIOTH iM OYTH BIJHOCHO CAaMOCTIHHHUMH, JAIOTh M JIeIKy CBOOOIY 1
3aJI0BOJIBHSIOTH MOTpeOy CBOIX MIT€d B aBTOHOMIi, Habararo pijiie I1arHOCTYIOTh
nenpecito abo TpUBOXkKHI posnanu. [Ipuuomy dakrtop HagaHHS aBTOHOMIi BUSBUBCS
HaOUTbIIl BIUIMBOBUM CEpENl YCIX JOCHIIKYBaHMX (DakTOpiB, IO HAroJoIIy€e Ha
BXXJIMBOCTI HAJaHHS HE3aJEXKHOCTI Ta CYBEPEHHOTO IMPOCTOpPY OaThbKaMM st
MICUXTYHOTO 3/I0POB'S JIITEH.

[lonibHa moBemiHKa OaThbKIB MO3UTHMBHO ITO3HAYAETHCS Oe€3MocepeaHhO Ha
PO3BUTKY aBTOHOMI{: MJIITKH, SIKI OMUCYIOTh CBOT CTOCYHKH 3 0aThbKaMu K JAOBIpdi 3
HaJaHHSIM MEBHOI CBOOOAM, JEMOHCTPYIOTh BUCOKI MMOKAa3HUKHU 32 PIBHEM BUPA3HOCTI
aBToHOoMii. Kpim Toro, BOoHM BHOYIOBYIOTh HAMOUIBII CIIPUSTINBI CTOCYHKH HE JIMIIIE
3 OarbkaMu, a ¥ 3 OAHOJITKAaMU. TakuM MIJUIITKM 1HIIIaTHBHI, BIIEBHEHI y C001,
MalOTh MIUPOKE KOJIO CIIJIKYBaHHS Ta JApY31B, HE BIAYYBAIOTh TPUBOXKHOCTI MpU
MDKOCOOMCTICHOMY CIiJIKyBaHHI. [Ti/uTiTKu K, SIK1 XapaKTepu3ytoTh MOBEAIHKY CBOIX
0aTbKiB, K aBTOPUTApHY, 3a3HAIOTh CEPHO3HUX TPYIHOILIIB y MIKOCOOUCTICHOMY
cnuikyBaHH1. [Ti1iTKK 3 HAMMEHIIIOK BUPA3HICTIO aBTOHOMIT HETaTUBHO OIIHIOIOTH 1
caMl BIJTHOCHHH 31 CBOIMH OaTbKaMH.

I Mudpin, M. Jlicc, I Maitnc-Makiin, K. T'ipi, M. Epuynn, ta T. Tamnep
BHBYMIIM B3a€MO3B'SI30K OAaThKIBCHKOI TMOBEAIHKM Ta PIBHS 3aJ0BOJICHHS 0a30BHX
notped y 3mo0yBauiB BuIoi OCBiTH. [loBemiHka OaThKiB HA KIITAJIT TINEPOMIKA
HEraTUBHO KOPEJIIOE 13 3aJJ0BOJICHHAM 0a30BUX MOTPeO B iXHIX AiTeH. Y CBOIO 4epry
HE3aJ0BOJICHA IMOTpeda B KOMIICTEHIII Ta aBTOHOMII Ma€ IO3WTHBHUK 3B'SI30K 3

JICTIPECi€I0 Ta TPUBOKHICTIO Ta HErATUBHO KOPEJIIOE 13 33J0BOJICHICTIO JKUTTAM [84].
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BuBueHHS MOTHBAIIIHHUX aCIEKTIB aBTOHOMII y 3100yBa4iB BHUIIOi OCBITH
MiITBEPAWIO TINOTE3W: BHYTPINIHS MOTHBAIliSl TO3WTUBHO BIUIMBAE HA aKaJACMIvHI
ycnixu. Kpim Toro, Oy/io BUSBICHO MO3UTUBHUHN 3B'SI30K BHYTPIITHBOI MOTHBAIIIT Ta 3
MICUXOJIOTTYHUM Oaronomyyddsm [3].

OnucaHi eMmipyyHi JaHl MIATBEPIKYIOTh BAKIUBICTH PO3BUTKY aBTOHOMIi
ocobucTtocTi. JloCmiPKeHHS JIEMOHCTPYIOTh BKJIMBICTH I11€1 XapaKTEPUCTUKU IS
HaWBKJIMBIMIUX CKIAJOBUX KUTTSI. ABTOHOMHI JIFOIU JEMOHCTPYIOTh BUIIMI PiBEHb
IICUXOJIOTIYHOTO 370poB's. KpiM TOro, BHUCOKHMII pIBEHb BHPA3HOCTI aBTOHOMIL

MO3UTUBHO MO3HAYAETHCS HA YCMiXaX MI>KOCOOUCTICHI CTOCYHKH.
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Following three centuries of Ottoman rule, Adjara was reintegrated in 1878
with the rest of historical Georgia, which was then part of the Russian Empire. By
1886, its population was 61,000, and according to the 1926 general population
census, it reached 139,000[1. (17-25)]. To this day, the autonomous republic's rate of

demographic development outpaces the overall population growth rate of Georgia.
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Table 1.

Population Dynamics of the Autonomous Republic of Adjara,

1939-2024 (in thousands)

1939 | 1959 | 1970 | 1979 | 1989 | 2002 | 2014 | 2024
Adjara (total) 200,1 | 245,1|309,8 | 354,2|392,4 | 376,0 | 333,9 | 402,9
Batumi City 70,0 | 82,3 |100,6 | 122,8|136,9 | 121,8 | 152,8 | 235,7
Kobuleti 415 | 544 | 70,7 | 78,4 | 88,2 | 88,1 | 74,8 | 74,0
Municipality
Khelvachauri 33,1 | 42,7 | 619 | 719 | 82,2 | 90,8 | 51,2 | 51,1
Municipality
Keda Municipality 170 | 17,2 | 191 | 19,2 | 20,1 | 20,0 | 16,8 | 14,7
Shuakhevi 16,0 | 20,3 | 23,2 | 231 | 254 | 218 | 15,0 | 111
Municipality
Khulo Municipality | 225 | 28,2 | 34,3 | 388 | 396 | 334 | 23,3 | 16,3

Source: Materials from the general population censuses of the respective years.

Geostat.ge.

During the Soviet period, the state border between Turkey and Georgia was

completely closed, which exerted a negative impact on the economic development of

the Adjara region. Following the dissolution of the USSR, communication channels

with Turkey expanded rapidly, fostering economic growth and accelerating tourism

development in Adjara’s urbanized coastal zone. The city of Batumi stands out in this

regard; its population expanded after a period of crisis, eventually surpassing Kutaisi

and Rustavi- two big cities of Georgia to become the second most populous city in

Georgia. Currently, two-thirds of Adjara’s population resides in urban areas, making

it a highly urbanized region within the country (Table 2).

Table 2.

Population of the Autonomous Republic of Adjara according to the 2024

general population census

Total Urban Rural
population population population
Adjara (total) 4029929 2689992 133930
Batumi City 235668 235668 -
Kobuleti Municipality 74027 29340 44687
Khelvachauri 51091 - 51091
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Municipality
Keda Municipality 14697 1723 12974
Shuakhevi 11104 1010 10094
Municipality
Khulo Municpality 16342 1258 15084

Source: Materials from the general population censuses of the respective years.

Geostat.ge [2]

Due to its rapid demographic growth compared to the rest of Georgia, the
Autonomous Republic of Adjara — particularly its mountainous areas (Shuakhevi
and Khulo municipalities) functioned as a demographic donor for the rest of the
country [3(5-17)]. State-funded, organized resettlements were continuously carried
out in other regions facing labor resource shortages. These resettlements were
permanent in nature and exerted a positive impact on the demographic revitalization
of Georgia as a whole.

At the end of the 19th century, at the time of its reintegration, the region of
Adjara was populated predominantly by ethnic Georgians, while the Greek
population constituted a relatively large ethnic group. Following the reintegration, the
settlement process of Armenians and Russians began immediately. By the time of the
first general population census, the combined share of Russians and Armenians in the
total population had risen to 16.2%, while the proportion of Georgians dropped to
65%. As a result of this mass settlement, the 1939 census recorded that Georgians
accounted for only 63.7% of the population in Adjara. Over the next 40 years, the
number of Russian and Armenian residents grew continuously; however, due to high
natural increase among the Georgian population of Adjara during the same period, the
proportion of ethnic Georgians surpassed 80.1% by 1979.

During the period of crisis, the population of Adjara began to decline. Due to
the disastrous economic situation, a significant portion of the non-Georgian
population (Russians, Armenians, and Greeks) left the region. By 2014, the share of
Georgians in the total population of Adjara reached 96.1%.

As a result of the political and economic developments over the last decade, the
net migration of Armenian and Russian populations began to increase once again, a
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trend that is uniquely influenced by the accelerating economic growth of Adjara.
Between 2014 and 2024, the size of the diaspora grew 2.9 times; nevertheless, the
proportion of the Georgian population remained high at 91.3%.

The Autonomous Republic of Adjara is characterized by high religious
diversity. Following the 1897 census, population data based on religious affiliation
was only recorded during the post-Soviet period. Analysis reveals that the ratio

between different religious denominations shifted over the course of the century

(Table 3).

Table 3.
Dynamics of major religious denominations in Adjara, 1897-2024 (%)

Religious 1897 2002 2014 2024
denominations

Orthodox 25,0 64,0 54,5 60,0
Muslim 62,0 30,6 39,8 33,8
Armenian Apostolic 8,0 0,8 0,3 0,2

Other 5,0 4,6 5,4 6,0

Total 100 100 100 100

Source: M. Shelia. (2016). Peculiarities of the Religious Structure Changes in
Post-Soviet Georgia against the Background of Global and South Caucasian
Denominations. In: The Attitude of Orthodox Believers towards Socio-Demographic
Behavior and Family Issues in Georgia. Thbilisi. p. 34; Materials of the 2024 General

Population Census. Geostat.ge

Two decades after the reintegration of Adjara, Orthodox Christians constituted
only a quarter of the population (Georgians and Russians). In the post-Soviet period,
their share exceeded 60%.

Meanwhile, Muslims account for every third resident as of 2024. They
constitute the majority in the mountainous parts of Adjara. In the Khulo municipality,
Muslims make up 95.9% of the population, and in the Shuakhevi municipality,
79.3%. The government maintains a highly liberal stance toward all religious

denominations.
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VIIK 7.061
OCOBJUBICTh CYYACHOTI'O KHUZKKOBOT'O JU3AWHY: HOBI
BUKJIMKM J1JI51 ABTOPCHKOT'O TTPABA

I'maaxosa Ipuna IlasaiBHa,

lasmmubka Osiena BajiepiiBHa

cTapI BUKIaaa4l

Bopucos FOpiii bopucoBuu

K. M., no1ieHT Kadeapu [JIMC

YepkacbKuii Jep:KaBHUI TEXHOJIOTTYHUNA YHIBEPCUTET,
M. Yepkacu, Ykpaina

AHoTanisi: Y Te3ax AOCIIIKEHO PO3BUTOK CYy4aCHOI KHMXKKOBOI Trpadiku Ta
OKPECJICHO OCHOBHI IIPOOJIEMH MPABOBOI OXOPOHU TBOPUUX PE3YABTATIB JU3AMHEPIB 1
umtoctparopiB. [IpoaHaiizoBaHO 0COOIMBOCTI BUKOPUCTAHHSA LIU(PPOBUX TEXHOJIOTIMH,
TeHEPAaTUBHOTO IITYYHOTO 1HTEJIEKTY, OHJIaWH-TUIaT(GOpM y TIporieci po3poOKU KHUTH.
OcoOnuBy yBary mNpHIUICHO THUTAHHSIM BHW3HAYCHHS aBTOPCTBA, BCTAHOBJICHHS
OpUTIHAJLHOCTI OPHUTIHAIBHOCTI TBOPIB, MpPOOJEMaM HE3aKOHHOTO KOIIIOBAaHHS,
BUKOPUCTaHHS 300pa)kKeHb I HABYaHHS MOJEJEN IITy4YHOTO I1HTEJEKTy Ta
HEOOXIJTHOCTI  rapMOHi3aIllli HallOHAJIBHOTO  3aKOHOJABCTBA  BIJMOBIAHO [0
MDKHApPOJHUX CTaHIAPTIB.

Kuro4oBi cjioBa: aBTopchKe MpaBo, 1HTENEKTYyajJbHaA BJIACHICTh, MIXKHAPOAHO-
MpaBOBa OXOpPOHA AaBTOPCHKOTO TMpaBa, JW3ailH KHUTH, UIIOCTpalis, IudpoBUii

JIU3aiiH, ITYYHUN 1HTEJICKT, Miariar.

CtpiMKHilI pPO3BUTOK HHUGPOBUX TEXHONOTIH TOKOPIHHO 3MIHUB TIPOIEC
CTBOPEHHSI Ta TMOIIUPEHHS KHUKKOBOI MPOAYKIIii. SKIO Ie 1Ba AECATUIITTS TOMY

OUIBIIICTh JOW3AilHEPIB MpAIlOBAJIM  [EPEBAXHO TPATUUIMHUMHU  TpadiuHUMU
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MarepiajamMH, TO CbOTOJHI HHU(POBI IHCTPYMEHTH CTajdd HEBIA'€MHOIO CKIIaJJOBOIO
npodeciifiHol  AisTIBHOCTI  nu3aiiHepiB. Bukopucrtanus rpadiuHuX TIJIAHIIETIB,
npodeciiHoro  MpPOrpamMHOTO  3a0E3MEUeHHsl,  TEXHOJIOTIH  TPUBHUMIPHOTO
MOJICTIOBaHHS, JOMOBHEHOI pPEajbHOCTi, IHTEPAKTUBHUX EJIEMEHTIB PO3IIUPUIIO
MOKJIMBOCTI XyJIO’KHBOTO MPOEKTYBaHHS KHUTH [1].

Ju3aiiH KHUTH TO€IHYE XyMOKHI Ta (yHKI[IOHAJIBHI BJIACTUBOCTI: JO HOTO
CKJIQJIOBUX HaJNeXaTh UIIOCTPAaTUBHUN CynpoBid, MmpUPTOBE OQPOPMIICHHS Ta
tunorpadika, pexucypa Ta cUcTeMa pyOpuKarlii, Ta iHIe, o (HOPMYIOTh €IUHY
XYIOKHIO KOHIIEMIiF0 KHUTH. (OCOOMMBICTIO CYy4aCHOTO KHH)KKOBOTO MHU3AalHY €
KOMIUIEKCHUM XapakTep TBOPUOrO Tpolecy. Y pe3yiabTaTi BHUHHUKA€E CKJIAHUM
KOMILJIEKC OO0'€KTIB aBTOPCHKOIO IPaBa, KOXKEH 13 AKX Ma€ BIACHOIO aBTOpa Ta
okpemuil mpaBoBuil pexkuM. CaMe TOMY JOCHIIKEHHS B3a€MO3B'S3KY LHU(PPOBOI
TpaHcdopmarlii KHUKKOBOI Tpaikd Ta Cyd4acHOrO aBTOPCHKOro IpaBa HaOyBae
0COOJIMBOT aKTyalbHOCTI SIK JUIsl TU3alHEPCBhKOiI MPAaKTHKH, TaK 1 JUIsl NPaBOBOIO
3a0e3MneueHHs TBOPYOi A1sUIbHOCTI. BonHouac mudpoBizaiiis BiIKpUia HOBI MPaBOBI
npoOsieMu, NOB'SI3aHI 13 3aXMCTOM aBTOPChKHUX IpaB. IIpocroTa KOmitOBaHHS
uudpoBux QainiB, MUTTEBE MOLIMPEHHS UIIOCTpaliil uepe3 Mepexy IHTepHer,
BUKOPHUCTaHHS TBOPIB /Ui HaBYaHHS MOJIENIEH INTYYHOTO IHTENEKTy O0€3 3roau
aBTOPIB, CTBOPEHHS MOX1THUX POOIT Ta CKJIAJAHICTh BCTAHOBJICHHS (DaKTy MOPYIIECHHS
ICTOTHO 3MIHIOIOTh TPAIHIIIITHE pO3yMiHHS OXOPOHHU IHTENEKTYaJIbHOI BIACHOCTI [2].

UuHHe HaIllOHAJIBPHE 3aKOHOJIABCTBO VYKpaiHM 1 3aKOHOJABCTBO O1lIBIIIOCTI
JIepKaB BUXOAUTH 13 TOTO, 110 aBTOPOM TBOPY MOXKe OyTH BHKIIOYHO (i3uyHa ocoda,
TBOPUOIO MpaLEI0 SKOT CTBOPEHO BIANOBIAHUI pe3yinsrar. CaMe JtoJChKa TBOPYICTh
3aJIUIIAE€THCS OCHOBHUM KPUTEPiEM BUHUKHEHHS aBTOPCHKOTO TpaBa. AJjie peecTparis
aBTOPCHKOTO TMpaBa Ha TBIP HE € OOOB'SI3KOBOIO 1 ii HAsBHICTh, HE BILJIMBAE Ha
BUHWKHEHHS Y aBTOPIB MpaB Ha #oro TBIp. lle momokeHHs BimOOpaxeHO Y
HAI[IOHAJILHOMY 3aKOHOJABCTBI, 30kpeMa y cT. 437 LIK VYkpainu ta n. 2. ct. 11 3akon
Vkpainu «IIpo aBropchbke mpaBo 1 cymikHI mnpaBay. Iliaxig CTOCOBHO
HE0OOB'SI3KOBOCTI JIEPIKABHOI peecTpallii aBTOPCHKOTO MpaBa Ha TBIP JJI1 BAHUKHEHHS

y aBTOpa IMpaB HAa HBOIO 3aAKPIMJIEHO ¥ y BepHCBHKiM KOHBEHII MpPO OXOPOHY
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JITepaTypHUX 1 XyI0XKHIX TBOPIB (1.2, cT. 5) [3-5].

Y ToMmy pasi, KOMM KHWKKOBHM JHW3ailH CTBOPEHO TPYMOI0 aBTOPIB, BOHU
BU3HAIOTHCS CIIBAaBTOpAMHU, a TBIp — CHUIBHUM. JI0 TOTO K B Cy4yaCHHUX yMOBax
nepeBakHa OUIBINICTh 00'€KTIB 1HTEIEKTYaIbHOI BIACHOCTI CTBOPIOIOTHCS B TIOPSAKY
BUKOHAHHS CIIYKOOBUX OO0OB's3KiB. | I KHIKKOBOiI Tpadiku 1€ CTaHOBUTH
0co0NMBY HeOe3IeKy. AJKe aBTOPCHKUN CTUJIb, SIK LIIOCTpaTopa, Tak 1 KOXKHOTO 3i
CITIBaBTOPIB, € OCHOBHOIO IIHHICTIO TBOPYOTO BKJIQJy KOXKHOTO 3 aBTOPIB: BidyajbHa
MOBa, XapakTep JIiHii, KOJbOPOBE PIIICHHS, IUIaCTHKAa 00pa3iB Ta KOMITO3HIIIHHI
npuiioMu (pOpMyIOTh 1HIMBITyalbHICTh MUTLA 1 3a0€3MeUyl0Th BITI3HABAHICTH HOTO
TBOpUOCTI. [lonoxkeHHs mpo npasa criBaTopis 3a3Ha4eHo B cT. 421 LK Ykpainu [5].

[Ile OinplIe yCKIAIHIOETHCS 3aXMCT IPaB KOXKHOTO 3 CIIBaBTOPIB Y BUMAAKY
CTBOPEHHS TBOPY Yy MeXKax BHUKOHAHHS CIIYKOOBOTO 3aBJaHHS 1 TaKuMl TBIp
BU3HAETHCS CIY)OOBUM — 3a3HadeHO B 4. 2 cT. 429 LUK «IlIpaBa iHTenexkTyanbHOI
BJIACHOCTI Ha 00'€KT, CTBOPEHUH Yy 3B'A3KYy 3 BHKOHAHHSIM TPYIOBOTO IOTOBOPY».
Came TOMy TpaJuiiifHI MEXaHI3MU OXOPOHHM aBTOPCHKOIO IMpaBa Jeajl 4YacTille
BUSIBIISIFOTHCSL HEZIOCTaTHhO ePekTuBHUMHU [2]. [liATBEpIKEHHSIM paHille 3a3Ha4eHO1
HEOOX1AHOCTI BJOCKOHAJIIEHHS 3aXWUCTy I[IpaB aBTOpPIB € 0araTOKOMIIOHEHTHICTb
MpoBUX IHTEPAKTUBHUX BHJIaHb. BOHM Jenmani dyacTilmie MICTATh aHIMaIlilo,
BiZleo)parMeHTH, IHTEPAaKTHBHY TpadiKy, ayaioCynpoBil, TPUBUMIPHI MO,
€JIEMEHTH JIOMOBHEHOI pPEaJbHOCTI Ta IHTEPAaKTUBHY HaBiramito. Taki o0'ektn €
CKJIQTHUMU MYJIBTUMEIIMHUMH TBOPAMHU, 1110 TIOETHYIOThH P13HI BUIM 1IHTEIEKTYaIbHOT
BJIACHOCTI Ta TAKOXX MOTPEOYIOTh KOMIUIEKCHOTO IMPABOBOTO PETYTIOBAHHS.

Boanowac uudpoBa TpaHchopmarllisi BIAKPUBAE HOBI  MOXJIMBOCTI ISt
e(EeKTUBHIIIOTO 3aXHCTy aBTOPCHKUX MpaB. OJHUM 13 TEPCICKTUBHUX HANPSIMIB €
BUKOPUCTAaHHS IU(GPOBUX BOMSHUX 3HAKIB, METaJaHUX, EJIEKTPOHHUX CHCTEM
peecTpaliii aBTOpCTBa Ta TeXHOJIOTiH OmokueitH. [{udpoBi BoAsSHI 3HAKH JTO3BOJISIOTH
11eHTH(IKYBaTH MOXOKEHHS rpadivyHOro (Dailily HaBIThH MICHA HOTO penaryBaHHs 4d
MMOBTOPHOTO TMOIIMPEHHsA. MeTranani MICTATh 1HQOpMAIil0O PO aBToOpa, Jary
CTBOPEHHSI, MPABOBJIACHUKA, YMOBH BUKOPUCTAHHS TBOPY Ta MOXKYTh aBTOMaTHYHO

30epiratucs y nudpoBomy ¢aiti. [lepcnekTMBHUM € TaKoX 3aCTOCYBaHHS TEXHOJIOT11
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OMoK4eliH, sKa 3a0e3meuye He3MIHHICTh 1H(POpMAITii PO CTBOPEHHS TBOPY Ta 1CTOPIIO
Horo BUKOpUCTaHHs. PeecTparliisi aBTOPCHKUX MpaB y AEHEHTPaIi30BaHUX HUDPOBUX
CUCTEMax MOTEHIIHHO MOXKE CIPOCTUTH JOBEICHHS aBTOPCTBA y BUMAJAKY CYIOBHX
CHOpiB, 3a0e3MeunuTH TPO30PICTh JIIEH3yBaHHA Ta aBTOMAaTU3yBaTH BHILIATY
aBTOPCHKOT BHHArOpoAM 3a JIOMOMOTOI CMapT-KOHTpakTiB [1]. BaxmuBy poinb y
PO3BUTKY Cy4acHO1 KHMKKOBOI rpadiku BiIIrparTh M>KHAPOIHI CTaHIAPTH OXOPOHU
aBTOpCchbKOro mpaBa. (OCHOBOMOJOXKHUM JTIOKyMEHTOM 3aluIiaeTbcs bepHChka
KOHBEHIIISI TIPO OXOPOHY JITEPATypHUX 1 XYHIOXKHIX TBOPIB, SKa TapaHTye
aBTOMAaTUYHE BUHUKHEHHS AaBTOPCHKOTO TpaBa 3 MOMEHTY CTBOpPEHHS TBOpPY 0€3
HEOOXIJTHOCTI HOro oO0OB'sI3KOBOI  peecTpaiii. Y mudpoBOMYy CcepeoBHUIIl il
MIOJIOKEHHS JTOTIOBHIOIOTHCSI MIKHApOAHUMM JoroBopamu BcecBiTHROI opranizarii
IHTEJEKTyaJbHOI  BJACHOCTI, $KI BpPaxOBYIOTb OCOOJMBOCTI  €JIEKTPOHHOIO
MOILMPEHHS TBOPIB Ta BUKOPUCTaHHS LUGPOBUX TexHOosOTiH [3, 5]. €Bponelicbkuii
Coro3 TakoX aKTUBHO aJlalTy€e 3aKOHOJABCTBO JO HOBHUX LHU(POBUX peaiid.
Baxnueum kpokom crtano npuidHATTa JupextuBu (€C) 2019/790 npo aBTOpChKE
MpaBo 1 CyMDXKHI MpaBa Ha €auHOMY 1TU(PpOBOMY PUHKY. JJOKYMEHT BCTaHOBIIIOE HOBI
MIIXOIA IO BUKOPUCTAHHS TBOPIB y LU(PPOBOMY MPOCTOPI, pEIIAMEHTYE NISUIbHICTD
OHJIaWH-TIIATGOpPM, BU3HAYAE€ TpaBUIa BUKOPUCTaHHS OO0'€KTIB aBTOPCHKOTO IMpaBa
JUTS aHAITI3y JaHUX Ta nepeadayae MexaHi3MU CIIPaBeIMBOI BUHATOPOIU aBTOPIB [6].

Jnst Ykpainu nuTaHHS aJanTalilii 3aKOHO/IaBCTBA 0 €BPOINEUCHKUX CTAHIIAPTIB
HaOyBae 0COOJIMBOI aKTyaJbHOCTI B YMOBAX 1HTErpallii 10 €BpONenchLKOT0 PaBOBOTO
npoctopy. OHOBIIEHHSI 3aKOHOAABCTBA y cepi aBTOPCHKOTO MpaBa Ma€e BPaxOBYBAaTH
HE JIMIIe TPaauLiiHI (OpPMU TBOPUOCTI, a M cydacHi HU(PPOBI NPAKTUKA CTBOPEHHS
KHIDKKOBOT Tpadiky, BUKOPHCTaHHS WITYYHOTO IHTENEKTy, Hu(poBux Tmiardopm,
IHTEPaKTUBHUX BUAAHb Ta €JIEKTPOHHUX 010110TeK. He MeHI BaXJIMBUM aCIIEKTOM €
MIIBUIIEHHS PIBHS MPABOBOI KYJIBTYpH Cepell AU3ailHEepiB, LTIOCTPATOPiB, BUAABIIB 1
CTYICHTIB TBOpYMX cremiagpHocTed. [IpakTka CBiIUWTH, IO 3HAYHA YaCTHUHA
MOpyIIEHb aBTOPCHKOTO TMpaBa BUHHUKAE HE JIUIIE Yepe3 YMHUCHE KOIIIOBaHHS, a U
yepe3 HEAOCTAaTHE 3HAHHA 3aKOHOAABCTBA, TMPaBWJ  JILIEH3YBaHHS, YMOB

BUKOPHUCTaHHS BIIKPUTUX pecypciB ab0 0COOIMBOCTEH YKIaJaHHS aBTOPCHKHUX
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noroBopiB. Y mpodeciiiHiil MiSUTBHOCTI Ou3aiiHepa naefani OUTbIIOT0 3HAYCHHS
HaOyBae JOKyMEHTajJbHE OQOpPMIICHHS TIpaB Ha pe3yJabTaTd TBOPYOI IIpalli.
JIOLUIbBHUM € YKJIaJaHHs JOTOBOpIB MpO TNepenady abo HaJaHHS MalHOBHUX
aBTOPCHKUX IPaB, YiTKE BU3HAYEHHS 00CITY BUKOPUCTAHHS TBOPY, CTPOKIB, TEPUTOPIi
i JieHsii, MOpsAAKy BHECEHHs 3MIH JI0 UIIOCTpallii Ta BUKOPUCTAHHSA iX Yy
mudpoBux dopmarax. Takui TiAXiA CHOpUSE 3aXUCTYy 1HTEPECIB K aBTOPIB, TaK 1
BHJIABIIIB, a TAaKOX 3MEHIIY€ PU3UKA BUHUKHEHHS MPaBoBHX cropiB. CIiJ Takox
BpaxoByBaTH, IO CydyacHa KHWXKKOBa Tpadika aemani yactime (QYyHKIIIOHYE SK
MDKAUCUUIUTIHAPHANA TPOAYKT. XyHoKHE O(OPMIICHHS KHHUTM IHTETPYETbCA 3
aHiMaili€ro, Bijgeorpadikoro, IHTEPAKTUBHUM JU3ailHOM, BEOTEXHOJOTISIMU Ta
MOOUIBHUMH 3aCTOCYHKaMHU. Y 3B'SI3Ky 3 IIUM BHUHHUKA€E€ MOTpeda y KOMILJIEKCHOMY
MPAaBOBOMY PEry/IIOBaHHI TBOpPIB, IIO0 MOEJHYIOTh PI3HI BHUJU I1HTEIEKTyaIbHOT
BJIACHOCTI Ta CTBOPIOIOTHCS 32 y4acTIO OaraThoX aBTOPIB.

Takum ywmHOM, nHdpoBa TpaHchopMallisi KHUKKOBOI rpadiku € He JUIIe
TEXHOJIOTITYHUM TMPOLECOM, a i YMHHHUKOM DNHOOKOi TpaHchopmarllli mpaBOBUX
MEXaHI13MIB OXOPOHU TBOPYMX pe3yabTariB. BoHa moTpebye neperisay TpaauiiiiHuxX
MIIXOAIB JO BU3HAYEHHS aBTOPCTBA, YAOCKOHAJICHHS MEXaHI3MIB JIIEH3yBaHHS,
PO3BUTKY IU(PPOBUX CITOCOOIB 3aXUCTY Ta rapMOHI3allli YKPaiHCHKOTO 3aKOHO/IaBCTBA
3 MDKHApOJHUMU CTaHAapTaMu. B sSIKOCTI BUCHOBKIB, BapTO 3a3HAYUTH, 110 IM(ppoBa
TpaHc(opmallisi CyTT€BO 3MIHWJIA XapakKTep CTBOPEHHs, IMOIIUPEHHS Ta
BUKOPHUCTaHHS KHUXKOBOI Tpadiku. CydacHUN Ou3aiiHEp MpalIoe y CEpPeIOBHIII
HM(POBUX TEXHOJIOTIM, O MOEAHYE TPAAMIIINAHI XyJOXKHI METOAU 3 MPOTrPaMHUMU
3aco0aMu, 1THTEPaKTUBHUMH TUIAT(GOpPMaMH Ta T€HEPATUBHUM IITYYHUM IHTEJIEKTOM.
Taxi 3MiHH PO3IIUPIOIOTH TBOPYl MOKJIMBOCTI, OJHAK BOJHOYAC MOPOKYIOTH HOBI
BUKIIMKH Yy cdepi aBTOpChbKoro mpaBa. OCHOBHHMH TpoOIeMaMH 3alUIIAI0ThCS
BU3HAUCHHS aBTOPCTBA TBOPIB, CTBOPEHUX 13 BUKOPHUCTAHHSM IITYYHOTO 1HTEIICKTY,
3aXMCT MUGPOBUX UIFOCTpaIlii  BiJ HE3aKOHHOTO KOIMIIOBaHHS, pEryITIOBaHHS
BUKOPHCTaHHS aBTOPCHKUX TBOPIB /IS HaBYAHHS HEHPOHHHX MEPEXK, a TaKOK
YIOCKOHAJIEHHS IOTOBIPHUX MEXaHI13MiB Y ITM(DPOBOMY BUIABHHIITBI.

[Tomanpmmii  pO3BUTOK  KHIXKKOBOI  Tpadikd Mae  CyNpOBOIKYBaTHCS
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BIIOCKOHAJICHHSIM 3aKOHOJ[ABCTBA, PO3POOJICHHSAM HOBHUX MOJCNICH JIIIeH3yBaHHS
U(ppPOBOr0 KOHTEHTY, BIIPOBA/DKCHHSIM CyYaCHUX TEXHOJIOTIM MiATBEPKSHHS
aBTOpPCTBA Ta IMMJBUIIEHHSAM PIBHSA TIPaBOBOI T'PAMOTHOCTI BCIX YYacCHHUKIB
BHUJIABHUYOTO Tporiecy. JIume KOMIUIEKCHE TIOETHAHHS TBOPYUX I1HHOBAIN 1
e(eKTUBHOTO TIPABOBOTO 3aXWCTy 3a0€3MEYUTh CTATUi PO3BUTOK CYy4acHOI

KHIDKKOBOT rpadiku B yMOBax IU(PpOBOro CyCHijabCTBA.

CIIMCOK JIITEPATYPU

1. Jlanrron E. I'padiunuii quzaitn. Hosi ocnosu / Ennen Jlanron, Ixennidep
Koyn ®uwnince ; nep. 3 anni. . Muxaiinumena. Kuis : ArtHuss, 2020. 264 c.

2. Buxopucranus 00'€KTiB 1HTEJIEKTyalbHOI BJIACHOCTI B peKjami : HaBY.
IToci6. / T.I. bupkouu, 1.C. bounap, P.b. llumka, [.M. Cominko [Ta iH.]. — KuiB :
Bunasaunrso Jlipa-K, 2019. — 520 c.

3.  3axoH VYkpainu «IIpo aBTOpChbKE MpaBo 1 CyMiXHI IpaBa» : 3aKOH
Vkpainu Big 23 rpya. 1993 p. Ne 3792-XII. URL: https://zakon.rada.gov.ua/laws/
show/3792-12#Text (nata 3Bepuenns: 09.07.2026).

4. bepHcbKka KOHBEHIIIS TIPO OXOPOHY JITEPATypHUX 1 XYHOXKHIX TBOPIB.
URL: https://zakon.rada.gov.ua/laws/show/995 051#Text (nara 3sepHenns: 09.07.2026).

3. [uBinbHUM KoAeke Ykpainu : 3akoH Ykpainu Big 16 ciu. 2003 p. Ne 435-
IV. Bimomocti BepxoBnoi Pamu VYkpainu. 2003. Ne 40-44. Cr. 356. URL:
https://zakon.rada.gov.ua/laws/show/435-15#Text (nata 3BepHenHs: 09.07.2026).

6.  Hupextusa (€C) 2019/790 €sponelicbkoro [lapnamenty 1 Pagu Bin 17
kBiTHS 2019 poKy mpo aBTOPChKE MPaBO 1 CyMIXKHI MpaBa Ha €IUHOMY LHUPPOBOMY
pUHKY Ta mpo BHeceHHs 3MiH 10 Jupexktus 96/9/€C 1 2001/29/€C. Official Journal
of the European Union. 2019. L 130. P. 92-125. URL: https://eur-lex.europa.eu/eli/
dir/2019/790/0j (nara 3sepuenns: 09.07.2026).

139


https://zakon.rada.gov.ua/laws/
https://eur-lex.europa.eu/

METOAUYHI IIAXOAU 10 POPMYBAHHSA HABUYOK
AKOMHIAHEMEHTY CTYJAEHTIB PI3HUX ®AXOBUX HAITPAMKIB

®dininnenko Oubra €BrexiiBHa
Buxnanau kadpenpu «popremniano»
JIHIPOBCHKOI akajeMii My3UKH

AHoOTALIIA:

VY te3ax po3mIsiHYTO TmpoOsiemMy QOpMyBaHHS HaBUYOK aKOMIIAHEMEHTY
CTYJIEHTIB pI3HUX (DaxOBUX HAINpPSMKIB Yy Tporeci MnpodeciiHol MUCTEIBKOT
MIAroTOBKU. OOrpyHTOBAaHO AKTyaJIbHICTh PO3BUTKY aKOMIIAHIATOPCHKUX YMIHb SIK
BKJIMBOI CKJIAJ0BOi MPOQEciiHOT KOMIETEHTHOCTI MaiOyTHIX MY3HKAHTIB 1
nenaroris. BusHaueHo cnenu@iky ¢GOpMyBaHHS HABUYOK aKOMIIAHEMEHTY Y
CTYJICHTIB BOKaJIbHUX, 1HCTPYMEHTAJIbHUX Ta MYy3UYHO-TIEIArOTTYHUX
cnemiagbHocTe. OXapakTepru30BaHO CydacHI METOAMYHI MIAXOAM JO OpraHizaiii
HaBYAJIBHOTO TMPOIECY, 30KpeMa KOMIIETEHTHICHUNA, OCOOMCTICHO OpIEHTOBAHUM 1
TISUTBHICHUNA, a TaKoX MPaKTHUKO-OpIEHTOBaHI (opMH poOOTH, IO CIHPUSIOTH
PO3BUTKY aHCaMOJIEBOIO MHCIICHHS, BHKOHABCHKOI CaMOCTIMHOCTI, TBOpPYOl
iHimiaTuBM Ta  mpodeciiiHoi  MoOUIbHOCTI.  HaronomieHo Ha — JAOUUIBHOCTI
BUKOPUCTAHHA YHWTAHHS 3 apKyllla, TPAHCIIOHYBaHHS, TapMOHi3allli, aHCaMOJIEBOTO
MY3UKYBaHHSI, MOJENIOBaHHS MPOQECIMHUX CUTyalllll 1 KOHLIEPTHOI MPaKTUKH SK
e(eKTUBHUX 3ac001B (POPMYBaHHS AKOMIAHIATOPChKOI KOMIETEHTHOCTI CTY/ICHTIB.

KaouoBi ciaoBa: akoMmaHEeMEHT, aKOMITAHIATOPChKA KOMIIETEHTHICTb,
3arajibHe (¢opTemiaHo, KOHIEPTMEUCTepChKa JISUIBHICTh, MHUCTEIbKA OCBITA,
npodeciiiHa MArOTOBKA, METOAMKAa HaBYaHHS, aHcaMmOJeBe MY3WKYBaHHS,

BUKOHABChKa KOMIIETEHTHICTh, My3UYHO-TI€/IarOT14HA isUTHHICTb.

CydacHa MHCTEIIbKa OCBiTa mepeadadae MAroOTOBKY BHCOKOKBaJi(hiKOBaAaHUX
(haxiBIliB, 31aTHUX €(PEKTUBHO peaji3oByBaTH ceO€ y BUKOHABCHKIN, MeAaroriyHii ta
KOHIIEPTMEHCTEPChKiN AisuTbHOCTI. OTHUM 13 BaXKJIUBUX KOMIIOHEHTIB MpodeciitHOi

MITOTOBKY MY3HKaHTa € (JOPMyBaHHS HaBHYOK aKOMIIAHEMEHTY, M0 3a0€3MeuyIoTh
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PO3BUTOK aHCAMOJIEBOTO MUCJICHHSI, TBOPYOI B3aeMoii Ta mpodeciiHoi MOOLTEHOCTI
MalOyTHBOTO (PaxiBIIS.

HaBuaHHS aKOMIIAHEMEHTY € CKJIaAHUM 0araTOKOMIOHEHTHUM MPOIECOM, IO
nependadyae  poO3BUTOK BUKOHABCHKOI MaWMCTEPHOCTI, MY3HUYHOTO MHCIICHHS,
CIIyXOBOT'O KOHTPOJII0, aHCAaMOJICBUX HABUUYOK Ta TBOPUOI 1HIIIaTUBH.

Oco0nuBoro 3HaveHHs npobsiiemMa HaOyBae B MPOIECI MIJATOTOBKU CTYJCHTIB
PI3HUX Creriani3aliii — BOKaJICTiB, IHCTPYMEHTAICTIB, XOpMeicTepiB Ta MallOyTHIX
BUKJIaJIa4iB MY3UYHOT'O MHUCTENTBA. [[JIsI KOXKHOTO 3 IIUX HANpPSIMKIB aKOMITAHEMEHT
BUKOHYE pi3HI QyHKIIT Ta moTpedye crenupiyHIX METOIUIHHUX M1IXO0/IIB.

dopMyBaHHS HaBHYOK aKOMITAHEMEHTY JOLIIBHO 31MCHIOBAaTH noeranHo. Ha
MOYAaTKOBOMY €Talll yBara 30Cepe/Ky€eThbCs Ha PO3BUTKY HABHUOK YUTAHHS HOTHOIO
TEKCTY 3 apKyllla, METPO-PUTMIUHOI CTIMKOCTI, TAPMOHIYHOIO CIyXYy Ta KOOPJWHAIIIT
MY3UYHOTO MHCJICHHS ¥ BUKOHaBChKHUX Ji. HacTymHuii eram mnepenbavae
OMaHyBaHHS OCHOB aHCaMOJICBOi T'pu, BMIHHS CIIyXaTH TapTHeEpa Ta aJanTyBaTu
BJIaCHE BUKOHAHHS BIJIMOBIAHO J0 XYA0XKHBOTO 3a[yMy TBOPY.

JIist CTYJEHTIB BOKAJIbHUX CHEIIaIbHOCTEH BAXKIMBUM € PO3BUTOK YMIHHS
MIATPUMYBATH COJIICTA, BPAXOBYBATH OCOOJIMBOCTI JWXaHHS, (pa3yBaHHS Ta
TEMIIOBUX BIIXWIEHb. Y poOOOTI 31 CTYJEHTaMU-IHCTPYMEHTAIICTAMH AaKIEHT
poOuTbcst Ha aHcamOlieBi B3aemofli, OamaHci 3By4aHHS Ta CTWJIICTUYHIN
BIIMOBITHOCTI aKOMITaHEMEHTY. MalOyTHI BUKJIaJa4l MY3UYHOTO MUCTEITBA
MMOBUHHI OBOJIOJIITA HABUYKAMHU CIIPOIIECHHS (haKTypH, TPAHCIIOHYBAaHHS Ta MiA00pY
aKOMIIAHEeMEHTY Ha CIyX Ui TNPaKTUYHOTO BHUKOPUCTAHHS Yy TMeJarorivyHii
TISIBHOCTI.

EdbexTuBHUMH METOAMYHUMHU TIIXOJaMH € BUKOPHUCTAHHS MIKIPEIMETHUX
3B'S13K1B, TPOOJIEMHO-TIONTYKOBUX 3aBJaHb, MOACIIOBAHHS MPOo(eciiiHMX cuTyarliil ta
3a]lydeHHsI CTYJICHTIB JI0 KOHIIEPTHOI MPAaKTHKW. 3HAYHY POJIb BiJirpae poboTa HaJ
PI3HOXKAaHPOBUM pPENepTyapoM, IIO CIPHUSE PO3BUTKY XYyI0KHBOI'O MHCIJICHHS Ta
PO3IIMPEHHIO BUKOHABCHKOTO JIOCBITY.

Cepen  mOpakTUYHHX  PIMICHh  JOMIIBHO  BUOKPEMUTH  CUCTEMATHYHE

34CTOCYBAHHSA TBOPYHX 3aBAdHb, YATAHHA 3 apKylld, BUKOHAHHS TBOPYHUX 3aBAdHb 3
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rapMoHi3amii MeJoJil, TPaHCMOHYBAaHHS HECKJIAJHUX TBOPIB, AaHCAMOJIEBOTrO
MYy3UKyBaHHS, pOOOTH 3 pI3HOKAHPOBUM pEMepTyapoM Ta MOJETIOBAHHS
npodeciiiHuX cuTyalliif, akoMIaHyBaHHS OJHOKYPCHHMKAM, y4acTb y KOHUEPTHHUX
3axo/laX, KOHKypcax Ta TBOPYMX TMpO€KTaX. Taka MiAJIBHICTH 3a0e3mneuye
dhopmyBaHHS MpodeciitHOT caMOCTIMHOCTI, BAKOHABCHKOI BIIEBHEHOCTI Ta TOTOBHOCTI
710 MaltOyTHROT (haxoBO1 AISITLHOCTI.

[lpakTrka BUKJIAaIaHHS NUCHUIUIIHA «3araimbHe (POopTemiaHo» CBIAYHTH, IO
CUCTEMaTHUYHE 3allyY€HHsS CTYJEHTIB JI0 AKOMIIAaHEMEHTY CIIPUS€ PO3BUTKY
MY3UYHOTO CIyXy, BHUKOHABCHKOI CaMOCTIMHOCTi, TBOPYOTO MHCIEHHS Ta
npodeciitHoi MoOUTbHOCTI. BogHouac BiiOyBaeThesl (hOpMyBaHHS HAaBHUOK IIBHJIKOI
ajanrauii 10 pi3HUX BUKOHABCHKUX YMOB, II0 € BaXXJIMBOIO CKJIAJOBOIO CY4acHOI
MY3WYHO-TI€IaroriyHO1 A1sUIbHOCTI.

Otxe, (popMyBaHHS HAaBHUOK AaKOMIIAHEMEHTY € BaXXJIMBOIO CKJIaJ0BOIO
npodeciiiHoi MiArOTOBKY MY3UKAaHTIB PI3HUX crienianizaiiii. KommiekcHe moeiHaHHs
METOJAMYHUX MIAXOAIB 1 MPAKTHYHOI ISUIBHOCTI CHpPHSIE PO3BUTKY HEOOXITHUX
npodeciiHuX KOMIETEHTHOCTEN Ta MJBUIIEHHIO SKOCTI MUCTEIIbKOT OCBITH.

PosrnsiHeMo nekinbka MeToauK OpMyBaHHS HABUYOK aKKOMIIAHEMEHTY.

1. MeToauka aHcamM0J1€eBO-KOMYHIKATUBHOTO HABYAHHSI

OCHOBOIO METOAMKHU € (POPMYBaHHS HABUYOK aKOMIIAHEMEHTY Yepe3 MOCTINHY
B3a€EMOJIII0 3 MAapTHEPOM (BOKAJICTOM, IHCTpYMEHTAIICTOM, XopoMm). CTyneHt
HABYA€ThCS HE JIMILE BUKOHYBaTH CBOIO MapTilO, a ¥ 4yTH cOJiCTa, pearyBaTh Ha
3MIHU TEMIYy, JUHAMIKH Ta XapakTepy BUKOHAHHS.

IIpakTyHa peanizauis:

. AKOMITaHYBaHHSI OJHOKYPCHUKAaM Ha 3aHATTSAX;
. BUKOHAHHS aHCAMOJIEBUX MTPOEKTIB;

. y4acTh Y KOHUEPTHUX BUCTYIIAX;

. MOJIETIIOBaHHS KOHIEPTHUX CUTYAIIii.

Pe3yabTaT: pO3BUTOK aHCAMOJIEBOTO CIyXy, THYYKOCTI MHCICHHS Ta
BUKOHABCHKOi KOMYHIKaIlii.

2. Metoanka GyHKIIOHATBLHOI0 AKOMIIAHEMEHTY
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CrpsimoBaHa Ha (POPMYBAHHS MPAKTUYHUX YMiHb, HEOOXITHUX Y MpodeciitHii
TISUTBHOCT1 BUMTEIISI MYy3UYHOTO MHUCTELITBA 00 KEPIBHUKA TBOPUYOTO KOJICKTUBY.

Cry/neHT HaBYA€THCA:

CIPOITYBaTH CKIAAHY (HaKTypy;

TPaHCIIOHYBAaTH TBOPH;

rapMOHI3YBaTH MEJIOIIT;

nigdupaTH akOMIIAHEMEHT Ha CITyX;

CTBOPIOBATHU CYNPOBIJ 32 HU(PPOBKOIO.

IIpakTH4Ha peanizamis:

. po0OoTa 3 HAPOIHUMHU TICHSIMU;

. ni01p CYynpoBOY IO TUTSAYOTO pernepTyapy;

. CTBOPEHHS PI3HUX BaplaHTIB aKOMIIAHEMEHTY JI0 OJIHIE€T MEJO/IIi.

Pe3yasbTart: hopmyBanHs npodeciitHoi MOOUITBHOCTI MaliOyTHHOTO Me/1arora.

3. Mertoauka npo6;1eMHO-TBOPYHX 3aBAaHb

CTyeHT OTpUMYy€ HE TOTOBM My3WYHUN MaTepiall, a TBOPYE 3aBJAHHS, SKE

noTpedye CaMOCTIMHOTO MONIYKY PIIICHHS.

Hanpuknan:

. CTBOPUTHU BIIACHUI BapiaHT aKOMITAHEMEHTY;
. aJanTyBaTH TBIp JJIs 1HIIIOTO IHCTPYMEHTA;

. 3MIHUTH )KaHPOBUH XapaKTeP CYMPOBOIY;

. mii0paTu TapMOHIYHUN CYPOBIJT O MEJOIIi.

Pe3yabTar: pO3BUTOK TBOPYOTO MHUCJICHHS Ta HABUYOK MY3WYHOI
IMITpOBi3alii.

4, MeToauka YNTAHHS 3 APKYIIA B KOHTEKCTi aKOMIIAHEMEHTY

CydacHi  JOCHIIKEHHS TOKa3ylTh, [0 CaM€ HaBUYKH IIBUIKOTO
OTIPAIIOBAHHS HOTHOTO TEKCTY 3HAYHOIO MiIpOIO BH3HAYAIOTh MPOdeciiHy TOTOBHICTD
KOHLIEpTMENCTEpA.

OcHOBHI TpUIOMH:

. MOTIEPE/THIN TAPMOHIYHUN aHaMI3;

. yuTaHHs (GaKkTypu OJOKaMu;
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. CIPOIIEHHS CKJIATHUX €JIEMEHTIB ITiJ1 YaC BUKOHAHHS,

. 30epeKeHHSI METPO-PUTMIYHOT Oe3MMepepBHOCTI.

Pe3yabTaT: pPO3BUTOK OINEPATUBHOTO MY3WYHOTO MHCJICHHS Ta IIBHIKOI
ajanTarlii 10 HOBOTO perepTyapy.

5. Hudposa MeToAMKA HABYAHHS AKOMIIAHEMEHTY

CydacHuil HampsM, SKAH aKTUBHO BIPOBADKYETHCSI Y MUCTEIIbKii OCBITI.

[lepenOayae BUKOPUCTaHHS:

. MIDI-knagBiaryp;

. upoBux GopTemniaHo;

. HoTHUX penakropis (Sibelius, Finale, MuseScore);

. ¢dboHOrpam Ta MiHYCOBOK;

. B1/I€03aMKCIB BJACHOT'O BUKOHAHHS JIJISI CaMOaHai3y.

IIpakTruyHa peanizamis:

. 3aIuCc aKOMIIAHEMEHTY Ta HOTo aHai3;
. CTBOPCHHS U(PPOBHUX apaH)KyBaHb;
. JTYCTaHIItHA poOoTa 13 COJIICTaMMU.

Pe3yabTat: po3BUTOK IUGPOBOT KOMIIETEHTHOCTI MaiOyTHHOTO MY3UKAHTA.
6. IIpo€eKTHO-Opi€eHTOBAHA METOAUKA
Opna 3 HallaKTyaJbHIIIKX ChOTOIHI.

CTYI[CHTI/I Mpanror0Th HAA CITIJIBHUM TBOPYHM ITPOEKTOM:

. KOHIIEPTOM;
. MY3UYHO-JIITEPATYPHOIO KOMITO3HIIIELO;
. TEMaTUYHUM MHUCTEIIBKUM 3aX0JI0M;

. KOHKYPCHOO IIPOrpamolo.

VY npotieci niAroTOBKM BOHU HAOYBaIOTh PEAIbHOTO JIOCBIY aKOMITAHYBaHHSI B
YMOBaX, MAKCUMAJILHO HAOIMKEHUX 10 MPOdECIHHOT JISTBHOCTI.

Pe3yabTar: QopMyBaHHS BUKOHABCHKOI CAMOCTIMHOCTI, BIAMOBITATHHOCTI Ta
npodeciiHuX KoMIeTeHTHOCTeH. Y mporieci (opMyBaHHS HABUUOK aKOMIIAHEMEHTY
CTYJIEHTIB pi3HUX (DaXOBUX HAMPSAMKIB JOIIJILHUM € TIO€IHAHHS aHCaMOJIEBO-

KOMYHIKaTUBHOI, (YHKI[IOHJIbHOI Ta THPOEKTHO-OPIEHTOBAHOI METOJHUK, IO
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3a0e3neyye po3BUTOK HE JIMIIE BUKOHABCHKUX YMiHb, a i1 mpodeciiHol MOOUTBHOCTI,

TBOPUYOi CAMOCTIHHOCTI Ta TOTOBHOCTI JO CYy4YacHOi MY3MYHO-TIEIaroriqHol
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Abstract. The paper examines the relationship between the constitutional
model of the Ukrainian state and the realities of contemporary political practice. The
Constitution of Ukraine is analyzed not only as a legal document but also as a form of
social contract that defines the principles of interaction between the state and society.
The study identifies key institutional challenges that have emerged during the
implementation of constitutional norms, including the teleological nature of the
Constitution, institutional imbalances within the system of public authority, and the
persistence of informal political practices.

Particular attention is paid to the impact of the full-scale Russian invasion on
state—society relations. It is argued that the war has significantly increased the level
of civic agency and social responsibility, while political institutions have largely
retained their pre-war characteristics. The paper concludes that post-war Ukraine
requires not a new Constitution but a renewed social contract based on trust,
accountability, effective institutions, and meaningful citizen participation in
governance.

Keywords: Constitution of Ukraine; social contract; political institutions; state

capacity; democratic governance; public trust; civic agency; post-war reconstruction.
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Introduction.

The Constitution is not only the fundamental legal act of a state but also the
foundation of its political and social organization. It establishes the basic principles of
governance, guarantees human rights and freedoms, and defines the mechanisms of
interaction between the state and its citizens. In contemporary political science, the
constitution is also viewed as a form of social contract that reflects a shared vision of
political order, the distribution of powers, and the mutual obligations between society
and the state.

However, any constitution exists not only in its text but also in the practice of
its implementation. Therefore, almost thirty years after the adoption of the
Constitution of Ukraine, a legitimate question arises: to what extent does the
constitutional ideal embodied in its provisions correspond to contemporary political
reality? Has the Ukrainian state succeeded in building a system of governance based
on the principles of the rule of law, separation of powers, and governmental
accountability to society? And has Ukraine reached a stage of development at which
society requires a reconsideration of the fundamental principles governing the
relationship between the state and the citizen?

Aim. The purpose of the study is to analyze the relationship between the
constitutional model of the Ukrainian state and the actual political practices of its
functioning, to identify the main institutional obstacles to the implementation of
constitutional principles, and to assess the need for renewing the social contract
between the state and society in the context of contemporary political transformations
and the consequences of the full-scale war.

Materials and Methods. Materials and Methods. The study is based on the
institutional, neo-institutional and political-legal approaches. The following methods
were employed: comparative analysis of constitutional norms and political practice;
institutional analysis of the functioning of public authorities; historical method for
examining the formation of Ukraine’s constitutional model; structural-functional
analysis for assessing the effectiveness of political institutions; and secondary

analysis of sociological data, including public opinion surveys conducted by the
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Razumkov Centre. The empirical basis of the study includes the Constitution of
Ukraine, academic literature on institutional capacity and social contract theory, as
well as contemporary sociological research on public trust in political institutions.

Results and Discussion.

The Constitution of Ukraine was adopted under unique historical
circumstances. Ukraine’s democratic transition largely took the form of a “top-down
reform,” in which political elites acted as the principal agents of change, while
society was only beginning to develop its own mechanisms of influence over political
processes. Consequently, the 1996 Constitution emerged as the result of a political
compromise among competing elite groups regarding the future model of state
governance.

At the same time, it had a distinctly teleological character [1]. By proclaiming
Ukraine a democratic, social, and rule-of-law state (Article 1) [2], the Constitution
defined not so much the existing reality as the desired direction of development.
Rather than describing what Ukraine was at the time, it articulated a vision of what
the country was expected to become in the future.

However, any constitution is effective only when its provisions are supported
by functioning institutions and well-defined procedures. In Ukraine, a significant
portion of the legislation required for the implementation of constitutional norms was
either adopted with substantial delays or remained undeveloped altogether. As a
result, legal vacuums emerged and were gradually filled by informal practices.

For example, the first Law “On the Cabinet of Ministers of Ukraine” was
adopted only in 2008, the Law “On the Rules of Procedure of the Verkhovna Rada of
Ukraine” in 2010, and the so-called Law “On the Impeachment of the President” in
2019. Moreover, certain issues remain insufficiently regulated to this day. For
instance, the boundaries of competence between the President of Ukraine and the
Office of the President have not been clearly defined by a special law. Yet the
implementation of any political decision requires an established procedure. In its
absence, such mechanisms as presidential impeachment, parliamentary dissolution, or

government reorganization become either impossible or highly problematic in
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practice.

For these reasons, Ukraine developed what Daron Acemoglu and James
Robinson describe as “capacity traps” — combinations of legal norms whose
interaction repeatedly reproduces dysfunctional political practices and undermines
effective governance [3]. Such mechanisms fostered ineffective patterns of political
behavior and weakened the institutional capacity of the state. Combined with the
specific features of the privatization process, they contributed to the emergence of a
system that many scholars characterize as a “captured state” or oligarchic order, in
which political institutions increasingly served the interests of influential groups
rather than those of society as a whole.

Within this system, citizens were largely confined to the role of legitimizing
political power through elections. Between electoral cycles, however, they possessed
few conventional mechanisms for influencing state decision-making. As a result,
unresolved political conflicts and accumulated social grievances were often expressed
through large-scale protest movements, commonly referred to as the «Maidans».

However, there is another side to this phenomenon. The «Maidans» were not
only manifestations of civic activism but also evidence of the inability of political
institutions to resolve conflicts through ordinary, conventional mechanisms. In other
words, society proved to be stronger than the political institutions it had created.

What do we observe today? Ukraine continues to face two systemic challenges.

The first challenge concerns the teleological character and normative overload
of the Constitution. It contains an extensive catalogue of social rights and guarantees
that the state is often unable to fully provide in practice. As a result, a gap emerges
between constitutionally proclaimed rights and the actual capacity of the state to
enforce them. Over time, this discrepancy undermines the authority of the
Constitution itself and creates favorable conditions for the growth of populism.

One illustration of this problem is Ukraine’s consistently high number of
applications submitted to the European Court of Human Rights. For many years,
Ukraine has ranked among the top three countries in terms of the volume of cases

brought before the Court, alongside Turkey and the Russian Federation, indicating

149



persistent difficulties in the effective protection of rights at the national level.

The second challenge is the insufficient institutionalization of political power.
The system of checks and balances remains underdeveloped, as evidenced by
overlapping competencies among public authorities, dual subordination within the
executive branch, and other institutional inconsistencies. For example, despite the
fact that constitutional provisions are directly applicable, Ukraine still lacks effective
mechanisms for implementing a number of constitutionally envisaged procedures. In
practice, it is impossible to hold local referendums, to dismiss a government that has
received a parliamentary vote of no confidence, to ensure meaningful parliamentary
accountability of ministers, or to revoke the mandate of a member of parliament who
fails to fulfil his or her duties or undermines the integrity of the office.

The greatest concentration of what may be termed ‘“capacity traps” can be
found within the triangle of relations between parliament, government, and the
presidency. Although Ukraine is formally defined as a parliamentary-presidential
republic, the distribution of powers and competencies among these institutions has
evolved in a way that significantly weakens the role of parliament — particularly its
oversight function — and, to an even greater extent, the role of the government, while
facilitating the gradual concentration of authority within the institution of the
presidency.

The legal regime of martial law has further reinforced this tendency, although
such a development can be explained by the extraordinary circumstances of wartime
governance. At the same time, the existence of a single-party parliamentary
majority — an unusual phenomenon in a country characterized by a highly fragmented
party system — has also contributed to the continued transfer of political influence and
decision-making authority toward the presidency [4].

What, then, can be done to address these challenges?

The full-scale war has raised a fundamental question for Ukraine: whether a
new social contract is needed. Following 24 February 2022, both parties to this
contract underwent profound transformation. Ukrainian citizens demonstrated a

willingness to assume far greater responsibility for the state than had been envisaged
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by the pre-war model of state—society relations. They joined the Armed Forces and
territorial defense units, engaged in volunteer activities, provided financial support to
the military, assisted internally displaced persons, and undertook functions that in
many countries are typically performed by the state itself.

At the same time, political institutions have remained largely unchanged.
Consequently, the principal challenge facing post-war Ukraine will not be limited to
physical reconstruction. Equally important will be the adaptation of political
institutions to the new level of civic agency that has emerged within Ukrainian
society.

In many respects, a new social contract is already taking shape in practice.
However, it has yet to receive adequate institutional expression. The volunteer
movement remains predominantly informal; mechanisms for veterans’ participation
in public policymaking are only beginning to develop; and although society has
become significantly more active and engaged, political parties continue to exhibit
limited organizational strength and representational capacity.

This imbalance is reflected in public opinion surveys, which indicate a
continuing decline in trust toward political institutions. Evidence of this trend can be
found in a nationwide survey conducted by the Razumkov Centre’s Sociological
Service in November 2025. A majority of respondents expressed distrust toward the
Verkhovna Rada of Ukraine (76%), the state bureaucracy (75%), the Government of
Ukraine (73%), political parties (71.5%), the judiciary (66%), the Prosecutor’s Office
(60%), the political opposition (59%), and the Ukrainian authorities as a whole (57%)
[5].

These findings point to a growing gap between society and political
institutions. Trust constitutes one of the fundamental pillars of any social contract;
when it erodes, the legitimacy and effectiveness of political institutions are inevitably
weakened. Without a sufficient level of public trust, even formally democratic
Institutions face increasing difficulties in securing societal support and ensuring
compliance with public policies.

A decline in public trust toward state institutions often results in reduced
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compliance with government decisions and public policies. In the context of a full-
scale war, this phenomenon is manifested most visibly in attempts to evade military
mobilization, efforts to leave the country unlawfully, reluctance to pay taxes, and,
more broadly, in the failure to fulfil what the Constitution defines as citizens’
obligations.

From this perspective, trust should be regarded not merely as a moral or
psychological category, but as a critical political resource. The effectiveness of state
institutions, particularly during periods of existential crisis, depends not only on their
formal authority but also on citizens’ willingness to voluntarily comply with public
rules and obligations. Consequently, restoring and maintaining trust in public
institutions becomes a prerequisite for the sustainability of the social contract and the
resilience of the state itself.

If the principal challenge in 1996 was the creation of an independent state, the
principal challenge today is the creation of an effective state. At that time, the
fundamental question was whether Ukraine would succeed in establishing itself as a
sovereign state. Today, the question is different: what kind of state will Ukraine
become after the war?

Will it be able to evolve from a state centered on personalities to a state
grounded in institutions? In other words, can Ukraine move beyond a system in
which political leadership and informal arrangements play a decisive role and toward
one in which governance is based on rules, procedures, accountability, and
institutional responsibility?

The answer to this question will largely determine not only the quality of
Ukraine’s post-war reconstruction but also the long-term sustainability of its
democratic development. Ultimately, the future of Ukrainian statehood depends on
whether the country can transform the civic energy and solidarity generated by the
war into durable and effective political institutions.

Conclusions.

The analysis of the development of Ukraine’s political system demonstrates

that the key challenge of the current stage of state-building lies not in the absence of
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constitutional provisions, but in the limited capacity of political institutions to ensure
their effective implementation. For nearly three decades, the Constitution of Ukraine
has served as a normative framework for the country’s development; however, a
significant share of the principles enshrined in it has not been fully institutionalized.

The full-scale war has fundamentally transformed the relationship between the
state and society. Ukrainian society has demonstrated a high level of self-
organization, solidarity, and willingness to assume responsibility for the state, while
political institutions have largely remained grounded in pre-war patterns of
functioning. As a result, a growing imbalance has emerged between the new level of
civic agency and the existing mechanisms of political representation and
participation.

In this context, the issue of a new social contract should not be understood as a
matter of adopting a new Constitution, but rather as a task of modernizing public
institutions, strengthening their accountability, effectiveness, and openness to society.
Post-war Ukraine will require a transition from a model based primarily on
personalized political leadership to a model of institutional democracy, in which the
main source of legitimacy derives not from individual political actors but from stable
rules, procedures, and public trust in them.

Therefore, the future of Ukrainian statehood will depend less on amendments
to the constitutional text and more on the ability of the state and society to renegotiate
the social contract on the principles of mutual responsibility, trust, and meaningful

citizen participation in political decision-making processes.
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Abstract: The article proposes a model to support management decisions on
choosing interaction formats between brands and opinion leaders, based on an
assessment of marketing, behavioral and economic factors. A system of quantitative
and qualitative variables has been formed, which takes into account the
characteristics of the target audience, content, digital platforms and the level of
adaptation of communications to the conditions of individual markets. A matrix for
choosing cooperation formats has been developed depending on industry
characteristics and marketing goals. The practical value of the study lies in the ability
to predict the effectiveness of marketing campaigns, optimize budgets and increase
the efficiency of digital communications.

Keywords: return on investment; long-term customer value; consumer
behavior; digital platforms; opinion leaders; marketing communications; content

localization; support for management decisions.

Influencer marketing has become one of the most dynamic tools of digital
marketing communications in recent years. The development of social networks and

platforms, such as Instagram, TikTok and YouTube, has created a new environment
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of interaction between brands and consumers, in which influencers act as mediators
of trust. Unlike traditional advertising, influencer marketing is based on personalized
communication, social confirmation and a high level of audience engagement, which
allows you to influence consumer behavior and form brand loyalty effectively
[1, p. 54].

The effectiveness of influencer marketing campaigns is determined by a set of
factors, among which the leading role is played by the characteristics of the
influencer, the quality of the audience, the type of product, the digital platform and
the format of cooperation. At the same time, the same marketing tools can yield
different results depending on the industry, consumer behavior and the target market.
For products with a high emotional component, long-term partnerships and
ambassador programs are more appropriate, whereas for technological or functional
products, reviews, demonstrations of use, and partner programs are more effective
[2, p. 205].

The purpose of the study is to develop a predictive model for choosing
cooperation formats in influencer marketing based on the assessment of factors
affecting return on investment (ROI) and long-term customer value (LTV), as well as
the formation of a methodological approach to choosing the optimal cooperation
format, digital platform and level of localization of the marketing strategy for
different industries and markets.

To build a predictive model, a system of variables was developed to
characterize the key parameters of interaction among the brand, influencer and target
audience. The model includes indicators that reflect the scale and quality of the
audience, the level of its involvement, the influencer's relevance to the brand, the
features of the content, the digital platform and the marketing strategy. This approach
allows us to account for the multifactorial nature of influencer marketing and to form
a basis for predicting the expected ROI level depending on the chosen format of
cooperation, the type of product and the characteristics of the target market

[3, p. 473]. The system of variables used within the author's model is given in Table 1.
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Table 1
A system of variables for predicting the ROI of influencer

marketing campaigns

Designation Variable Unit of Variable type E_xpected
measurement impact
X1 Number of Influencer | persons Quantitative +
Followers
X2 Engagement Rate % Quantitative +
X3 Cost of Engagement usD Quantitative —
X4 Target Audience Share % Quantitative +
X5 Content Engagement | interactions/post | Quantitative +
Frequency
X6 Brand-Influencer Fit Index 0-1 Quantitative +
X7 Duration of Engagement months Quantitative +
X8 Product Type Dummy Qualitative +
variable
X9 Platform Type Dummy Qualitative +
variable
X10 Content Type Dummy Qualitative +
variable
X11 Content Localization Level 0-1 Quantitative +
X12 Customer Retention Rate % Quantitative +
Y1 Campaign ROI % Resultant
Y2 Long-Term Customer Value | monetary units | Resultant -
(LTV)

Source: developed by the author based on [1; 2; 3].

The presented system of variables covers key parameters that, according to
recent research on influencer marketing, largely determine the effectiveness of
marketing campaigns.

Quantitative factors include the scale of the influencer’s audience (X1), the
level of subscriber engagement (X2), the cost of cooperation (X3), the share of target
audience representatives (X4), the intensity of user interaction with the content (X5),
the influencer-brand fit index (X6), the duration of cooperation (X7), the level of
localization of marketing messages (X11) and the customer retention rate (X12).

The inclusion of these variables is justified because they characterize not only
the potential for reach and the quality of communication, but also the ability of the
marketing campaign to build long-term relationships between the brand and the
consumer [3, p. 476]. A separate group consists of qualitative variables, represented
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by the type of product (X8), the type of digital platform (X9), and the type of content
(X10).

Their use is explained by the fact that the same marketing tools can
demonstrate varying effectiveness depending on the characteristics of the product or
service, the specifics of a particular platform’'s audience, the format of information
presentation, and the level of adaptation of marketing communication to local market
conditions. To account for such differences, it is proposed to use dummy variables to
formalize qualitative characteristics and include them in the predictive model
alongside quantitative indicators [4, p. 209].

Unlike most existing approaches that focus primarily on evaluating short-term
campaign results, the proposed model accounts for both the current economic
efficiency of marketing investments and the long-term value of established customer
relationships. Therefore, the effective variables are not only the profitability of
marketing campaign investments (Y1), but also the long-term value of the customer
(Y2), which reflects the total economic effect of attracting, retaining and repeated
interactions of the consumer with the brand [1]. Thus, the proposed system of
variables forms an analytical basis for predicting both short-term and strategic results
of influencer marketing activities [4, p. 210].

Since the achievement of marketing goals can be carried out through various
mechanisms of interaction between the brand and the influencer, the next stage of the
study is to determine the features of individual cooperation formats and their impact
not only on the short-term results of marketing campaigns, but also on the formation
of long-term customer value.

The choice of a cooperation format directly affects the nature of
communication with the audience, the level of trust in the brand, the intensity of
interaction with consumers and the ability to adapt marketing messages to the
characteristics of individual markets. For this purpose, Table 2 provides a
comparative description of the most common cooperation formats in influencer

marketing.
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marketing and their impact on campaign results

Table 2

Comparative characteristics of collaboration formats in influencer

. Main Main Main risks Most Expected ROI
Cooperatio . .
A format marketing advantages relevant impact
goal KPI
Sponsored | Rapidly reach | Mass  reach, | Low level of | Reach, High for brand
Post the audience | quick trust in | Impressions, | awareness
and increase | campaign advertising CPM campaigns
brand launch, low | messages,
awareness organizational | short-term
costs effect
Product Build trust and | Detailed Dependence Engagement | High for
Review drive purchase | product on the quality | Rate, Watch | complex and
decisions demonstration, | of the review | Time, CTR | expensive
high and the products
informativenes | reputation  of
s and reduced | the influencer
consumer
uncertainty
Affiliate Generate sales | Direct linking | Limited impact | Conversion | High for e-
Marketing | and leads of costs to|on brand | Rate, Cost | commerce and
results,  high | equity, risk of | per digital products
measurability | short-term Acquisition,
of orientation Sales
effectiveness Volume
Brand Build long- | Stable  brand | High cost of | Brand Lift, | High in the
Ambassado | term  loyalty | associations, cooperation, Brand long term
r and brand | increased trust, | reputational Recall,
image cumulative risks Customer
effect Loyalty
Live Drive High level of | Significant Engagement | High for
Streaming | engagement engagement, dependence on | Rate, Live | experienced
and instant | possibility of | the quality of | Viewers, products and
sales. direct the broadcast | Sales promotional
communicatio Conversion | offers
n with the
audience
UGC Build  social | High Difficulty  in | User Medium to
Campaign | validation and | authenticity, controlling the | Participation | long-term
organic involving quality of | Rate, Shares, | positive impact
content consumers in | content Mentions
distribution content
creation

Source: improved by the author from [1].

The presented classification demonstrates that different forms
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focus on achieving different marketing outcomes and, accordingly, have different
effects on both return on investment (ROI) and long-term customer value (LTV). In
particular, Sponsored Post and Live Streaming formats provide rapid audience
coverage and short-term growth in marketing indicators. In contrast, Brand
Ambassador and UGC Campaign formats contribute to the formation of long-term
relationships between the brand and consumers, increasing loyalty, trust and repeat
purchases. At the same time, Product Review and Affiliate Marketing combine
communication and commercial functions, providing both sales stimulation and the
formation of a positive brand perception. The results obtained indicate that the
effectiveness of a particular format of cooperation is determined not only by its
functional characteristics, but also by the characteristics of the industry, type of
product, level of audience involvement, specifics of the digital platform and the
degree of adaptation of marketing messages to local market conditions [2, p. 208].
For international brands, the choice between standardized and localized influencer
marketing models is particularly important, as cultural, linguistic, and behavioral
differences among consumers can significantly affect campaign results [5]. In this
regard, the next stage of the study is to develop a matrix for selecting cooperation
formats based on industry specifics, product characteristics, target market, and
strategic marketing objectives (Table 3).

Table 3

Matrix for choosing a cooperation format in influencer marketing

depending on industry characteristics

Dominant | The main factor Priority Recommended | The optimal Level c_>f
. . adaptation
product in consumer marketing format of type of to the local
type decision-making goal cooperation influencer market
Fashion & Beauty
Social approval, | Image and Brand
Self- . ’ Ambassador, Macro + |
. emotional loyalty . High
expressive . UGC Micro
acceptance formation .
Campaign
Tourism & Hospitality
Personal Stimulating Prod_uct .
. . X Review, Live . .
Experience | experience  and | bookings and . Micro Very high
Streaming
trust sales
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Dominant | The main factor Priority Recommended | The optimal Level (.)f
. . adaptation
product in consumer marketing format of type of to the local
type decision-making goal cooperation influencer market
FMCG
Search Decision speed Ir\E/EI:ng]mlzmg Sponsored Post | Macro Medium
Technology
) Product
Informativeness . .
. Generating Review, . Low-
Search and comparison . - Micro .
o conversions Affiliate medium
of characteristics )
Marketing
Education
Product
. Reputation and | Lead Review, . .
Experience expertise generation Affiliate Micro High
Marketing
Financial Services
High- Trust and risk | Building Long-term . .
Involvement | minimization brand trust Ambassador Micro, Nano | Very high

Source: author’s own development.

The presented matrix demonstrates that the choice of cooperation format is
determined by both the company's industry affiliation and the features of the
consumer’s decision-making process, the nature of the product, and the brand's
strategic goals. For products with a high level of information uncertainty, the most
effective formats are those that provide detailed explanations of the product’s
characteristics, demonstrate its benefits and build trust in the source of information.
On the other hand, for goods and services whose consumption is associated with
social approval, emotional perception or consumer self-expression, it is advisable to
use long-term partnerships and tools to build a community around the brand [6].

The results of the analysis show that the effectiveness of influencer marketing
campaigns cannot be assessed solely through coverage or conversion indicators.
Different cooperation formats have different effects on short-term return on
investment, long-term customer value, audience loyalty and the ability to adapt the
marketing strategy to the specifics of individual markets. This is of particular
relevance for international brands that are forced to decide whether to standardize or

localize influencer marketing campaigns based on the cultural, behavioral and
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linguistic characteristics of the target audience. Therefore, the results presented
allowed us to develop an author's predictive model to support management decisions.
If existing approaches are mainly focused on assessing individual indicators of
marketing campaign performance, the proposed model combines economic,
behavioral and strategic parameters of effectiveness. This allows us to take into
account not only the predicted profitability of marketing investments but also the
client's long-term value and the extent to which the marketing strategy aligns with the
characteristics of the target market. The following dependence determines the
predicted value of the return on investment:
ROI; = By + B1ER; + BoAF; + B3BF; + B.CF; + BsPF; + BslF; + B:LM; + &, (1)

where ROI; is the predicted return on investment for the i-th format of
cooperation; ER is the level of audience engagement (Engagement Rate); AF is the
indicator of the target audience's suitability for the brand (Audience Fit); BF is the
indicator of the influencer's suitability for the brand (Brand Fit); CF is the coefficient
of the content format (Content Format Coefficient); PF is the coefficient of the digital
platform (Platform Coefficient); IF is the coefficient of the influencer type
(Influencer Type Coefficient); LM is the coefficient of adaptation of the marketing
campaign to the characteristics of the target market (Localization Match); f, is the
model constant; p;—f; are the coefficients of the influence of the relevant factors; &; is
the random error.

A feature of the proposed model is the combination of economic, behavioral
and strategic factors of influencer marketing effectiveness. Along with traditional
marketing indicators, the level of localization of the marketing strategy and the long-
term value of the client (Customer Lifetime Value, LTV) are taken into account,
which allows evaluating the results of cooperation with influencers not only through
short-term return on investment (ROI), but also through the ability to form
sustainable relationships with consumers and a loyal customer base.

After calculating the predicted ROI value for each possible cooperation format,
the optimal management decision is determined by the criterion of maximizing the

expected result:
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Format* = arg max (ROIi), (2)

where Format* is the collaboration format that provides the maximum
predicted ROI for a specific marketing campaign.

The proposed model allows you to move from intuitive selection of influencers
to analytically based decision-making, taking into account the specifics of the
industry, product type, target audience characteristics, content format, digital
platform and the level of adaptation of the marketing strategy to a specific market. A
comprehensive assessment of these factors provides a more accurate forecast of the
effectiveness of marketing campaigns and of the choice of a cooperation format that
best meets the brand's strategic goals.

For different categories of goods and services, the impact of individual factors
may differ significantly. For example, for technological products, the informativeness
of the content, the level of influencer expertise and the relevance of the brand to the
audience are of decisive importance, while for products in the Fashion & Beauty
categories, emotional perception, social approval, and the correspondence of the
influencer's personal brand to the company's values are more important. Taking into
account such differences improves the accuracy of forecasts of marketing activity
outcomes and reduces the risk of inefficient use of the advertising budget.

The practical significance of the study lies in the possibility of using the
proposed predictive model by marketing agencies, brands, and companies from
various industries to select the most effective formats for cooperation with
influencers, predict the expected level of ROI, assess the feasibility of localizing
marketing campaigns, optimize marketing budget allocation, and increase the

effectiveness of digital marketing communications.
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®IHAHCOBA BE3IIEKA B CUCTEMI BIO/UKETHOI'O
MEHE/ZKMEHTY: CYYACHI BUKJIMKH TA MEXAHI3MUA
YIIPABJIIHHA PUBUKAMMU

Kiaagnuubka Tersina AHaToJIiiBHA,
KaHAUAaT EKOHOMIYHUX HAyK, TOIEHT,
no1eHT kKadeapu o0Jiky Ta piHaHCIB,
VYHiBepcUTET €KOHOMIKH 1 MANPUEMHUIITBA,
M. XMETbHULIbKUN, YKpaiHa

AHoTamisi: Y Te3ax poO3KpUTO 3MicT (IHAHCOBOI Oe€3MmeKku B CHUCTEMI
OIO/PKETHOTO ~ MEHEIPKMEHTY Ta CHUCTEMAaTH30BaHO KIIOUOBI  PU3HMKH, IO
MOCHIIIOIOTBCS. B YMOBAaX BOEHHOTO cTaHy. OOIpPYHTOBAaHO AOLUIBHICTh POAKTUBHOIO
yhnpaBiiHHS ~ (QICKAIBHUMH  pU3UKAMH,  CEPEAHBOCTPOKOBOTO  OIOHKETHOIO
IJIaHYBaHHS, TOCHJIEHHS MPO30pOCTi, AMBEpCU(IKALil JKepen (PpiHAHCYBaHHA Ta
dbopmyBaHHS GiCKAIBHUX PE3EPBIB.

Kiarwu4osi ciioBa: ¢inancoBa Oe3rneka, OFOKETHUNH MEHEIKMEHT, OFOKeTHA
Oe3rneka, (QiCKalbHI PU3UKU, JEpPKaBHUU OOpr, CEpeaIHbOCTPOKOBE OIOIKETHE

IIaHYBAaHHA.

IMocranoBka mpobsaemMu. 3a OCTaHHI JAECATh POKIB MpoOiemMa (PpiHaHCOBOT
Oesrneku mepectasia OyTH CyTO TEOPETHUYHOIO Ta BUMIIIA HA TEPIIMM TUIaH cepen
MPaKTUYHUX 3aBJlaHb YIpaBJIiHHA Jep:kaBHUMU (iHaHncamu. TpaHchopmyBanocs u
PO3yMiHHS poji OrokeTy. Panime #oro po3rismanyd 31e0UTbIIOro SK TEXHIYHUN
MEXaHI3M pO3MOJAUTY KOIITIB MDK cTarTsMu. Hwuni Oromker € dyHIaMeHTOM
€KOHOMIYHOI CTaOUIbHOCTI KpaiHW, a BiJ SKOCTI YMpaBJIiHHS HUM Oe3MocepeaHbo
3aJIEKUTh CIPOMOXKHICTh JEp)KaBU BHUKOHYBATH TMOKJIaAeHI Ha Hel (QyHKIIII.
bromxerHuit  acriekT (piHAHCOBOI OE3MEKHM OXOIUTIOE  JIOCTATHICTh  JIOXO/IIB,
OOTPYHTOBAHICTh BUAATKIB 1 MPUHHATHICTh OOPrOBOTr0 HaBaHTaKEHHS [1].

[Ticns moyaTky MOBHOMACIITAOHOrO BTOPTHEHHS Il mpoOiemaThka HalOyia
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oco0nmBoi Baru. Bumatku Ha 000pOHY ICTOTHO 3pOCTH CaMe€ TO[1, KOJU MOJaTKOBI
HAJXO/DKCHHSI CKOPOTHJIMCS, a TOYHICTh MPOTHO31B 3HU3mWiIaca [2]. Bomuouac
YKpaiHChbKI HAyKOBIN JeJaJll YacTillle HaroJIONmyrTh, 10 (piHAHCOBY Oe3MNeKy He
MO’KHa PO3TJISAATH JIMIIE HAa OJJHOMY PiBHI: BOHA CTOCYETHCS MIANPUEMCTBA, Taly3i
Ta JIep’KaBu 3arajioM, TOOTO Mae cuctemMHy npupoxay [3]. Tomy aHami3 OO KETHOI
Oe3MeKHy 3 MO3UIIIM YIIPaBIIIHHS PU3UKAMU € HE JIUIIE BUIIPABAAHUM, a i HEOOX1THUM.

Mera pociigkeHHss — 3’5CyBaTH, SKI CydYaCcHI BHUKIWKH 3arpOXYIOThb
(dhiHaHCOBIM Oe3mell B CUCTeMi OI0JPKETHOTO MEHE/DKMEHTY Ta SIKUMH MeXaHi13MaMH
YIOPaBIiHHSA PHU3UKAMU JOUIIBHO MPOTUAISTH LHMM 3arpo3am 3aiia 30epeKeHHs
OI0JIPKETHOI PIBHOBArH.

Buknan ocHoBHOro marepiany. bromxeTHuil acniekt (GiHaAaHCOBOI O€3MeKu He
BUUEPITYETHCS JIHIIE HASBHICTIO TPOIIOBUX PECYPCIB y AepiKaBHiil ckapOHumi. HMoro
JIOIIUIBHO PO3TJISIAATH K TaKUil pexuM (QYHKIIOHYBaHHS MyOniuHMX (1HAHCIB, IO
Ja€  JepkaBl 3MOTYy CTaOUTbHO TOKPUBATH BHJATKOBI MOTPeOH, YHHUKAIOUU
HaJIMIPHOTO HAKOMHWYEHHS 3a00proBaHOCTI ab0 (iHaHCYBaHHS JeDIUTY MUIIXOM
rpomioBoi emicii. Takuit miaxia NEPeHOCUTh yBary 3 (pakTy BOJIOJIHHS pecypcaMu Ha
MPOTHO30BAHICTh 1 MIJKOHTPOJBHICTh PyXy OFOJIKETHUX KOWITIB, IO y3TOJIXKY€EThCS 3
pPO3yMIHHSIM  OIO/KETHOT  O€3MeKu SK BaXKJIMBOI MEPEAyMOBU  COIIAJIBHO-
€KOHOMIYHOTO PO3BUTKY Kpainu [1, c. 29].

[lepury rpymy cy4acHUX BHKJIMKIB CTaHOBJISATH 3arpo3W JOXIJHIA YacCTHHI
oromxery. CKOpOYEHHS JIJIOBOI aKTHUBHOCTI, MIrpaliiiHi Mpolecu Ta pyHHYBaHHS
BUPOOHUYHX TMOTYKHOCTEH 3BYXYIOTh MOJATKOBY 0a3y W MOCHIIIOIOTH 3aJ€KHICTh
OI0JKETY BiJI 30BHINIHIX 3alMO3W4€Hb 1 MIXHApPOAHOI (hpiHAHCOBOi jaomnoMoru. B
YyMOBaX BOEHHOTO CTaHy JOXiJHa CIPOMOXHICTh JCpPKAaBU CTA€ KPUTUYHO
Bpa3JIMBOIO, a MATPUMAaHHS 11 HAa MPUNUHATHOMY PiBHI MOTpeOy€e He JuIle MOOTI3alii
BHYTPIIIHIX PE3EpPBIB, a i BUBAXKEHOTO YMPABIIHHS 30BHINIHIMU HAJIXOJKEHHIMHU
[2, c. 140].

Hpyry rpymny BUKIUKIB (OPMYIOTh PU3UKHA BUIATKOBOI YACTUHU Ta OOProBoi
ctiikocti. CTpiMKe 3pOCTaHHS TPIOPUTETHUX BHUIATKIB 32 OOMEKEHUX JIOXOIB

HEMUHYYE PO3IIUPIOE OMOMKETHUNA neiuuT, (IHAHCYBAHHS SKOTO 31€01IbIIOrO
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BiJI0YBA€THCS Yepe3 HAPOIYBaHHS AePKABHOTO OOpry. YHACHIIOK bOTO BUHUKAIOTh
BIJIKJIQJICH1 PU3UKU: 301TbIICHHS BUTPAT HA OOCIyroByBaHHS OOpry B MailOyTHROMY
3BY)KY€ TMPOCTIp g OFOHKETHOTO MaHEBPY MW MOJKE BHTICHATH COLIAIBHI Ta
IHBECTHUIIIIIHI BUAATKH. MaKpOEKOHOMIYHI YMHHUKH — 1HQJIAIISA, KOJMBAaHHA
BaJIOTHOTO KypCcy Ta 3MiHa BapTOCTI 3aM03W4Y€Hb — JOJATKOBO MOCHIIIOIOTH
YyTJIUBICTh OIOJKETY JI0 30BHIIIHIX MIOKIB [4].

Tpers rpyma moB’si3aHa 3 IHCTUTYHIMHUMHU Ta YNPaBIIHCHKUMHU pPU3HKAMHU:
nociabiieHHsIM  (ICKaIbHOI JUCIUIUIIHM, HEJOCTaTHBOIO IPO30PICTIO OIHKETHUX
IpOLEAYp, PO3pPUBAMH MK IUIAHOBUMH Ta (PaKTUYHMMH TOKa3HHUKAMHU, a TaKOX
HEpIBHOMIPHICTIO HAIlOBHEHHA MiCIleBUX OmKeTiB. Xoya 3HayHa YacTHUHA
JOCIIKEHb (DIHAHCOBOI OE3IMEeKH TPATUIIINHO 30Cepe/KeHa Ha PiBHI MIANPUEMCTBA,
HampanboBaHl B I IJIOMIMHI METOJOJIOTIYHI MiAXOAW 10 iAeHTudikaimii Ta
NOMEPEKEHHSL 3arpo3 € KOPUCHUMM M 1 MyOdIYHOTO CEKTOpY, OCKUIBKU
CIUPAIOThCA Ha CIUIBHY JIOTIKY BHUSBIICHHSI Bpa3JIMBOCTEH 1 3amoOiraHHs BTpaTi
(dinaHcoBoOi1 cTiiikoCTI [5, ¢. 110].

V3aranbHEeHHS 3a3HAYCHUX BUKIMKIB Ja€ IIJCTaBU CTBEPKYyBaTH, IO
3a0e3nedeHHss (piHAHCOBOI Oe3neku MoTpedye Mepexoay BiJl PEaKTUBHOI MOAEII
VOpPaBIIHHSA 10 MPOAKTUBHOI, MOOYI0BAHOT Ha YIpaBiiHHI pusukamu. [IpoBimHUM
MEXaHI3MOM € BOYJIOBYBaHHS MpoIEAyp ieHTudiKkallii Ta omiHIOBaHHS (DiCKaIbHUX
PU3HKIB Y KOKHY CTa110 OFOJI)KETHOTO MPOIECY — BiJI IUNITAHYBAHHA ¥ 3aTBEPKEHHS
70 BUKOHAHHS Ta KOHTpoito. Takuii miaxim mnependadae (GopMyBaHHS MEPENIKY
MOTEHI[IHHUX 3arpo3, OL[IHIOBaHHS MMOBIPHOCTI iX HACTAaHHS Ta MOKJIMBOIO BIUIUBY
Ha OIOKET, a TakoX po3pOOJIEHHA 3aXOJiB pearyBaHHs A0 TOrO, SIK PH3UK
MaTepiai3y€eThCsl.

JlpyruM MexaHi3MOM € CepelHbOCTPOKOBE OIOKETHE IJIaHyBaHHS, sSKE Ja€
3MOTY Y3TOJIMUTH TOTOYHI PINICHHS 3 JOBFOCTPOKOBUMH Opi€HTHpaMu (HiHAHCOBOI
CTIHKOCTI Ta 3MEHIIUTH 3aJICKHICTh OFOJDKETHOI TOJITUKH BiJl KOH IOHKTYPHHX
konuBaHb. llepexin BiJg CyTO piYHOrO TOPU3OHTY IUIAHYBaHHS A0 OaraTOpiYHOTrO
CTBOPIOE YMOBH JJIS TPOTHO30BAHOCTI BHUIATKIB Ta OOIPYHTOBAHOTO YIIPABIIHHS

OOpProBHMM HABAHTAXKEHHSM, 110 OE3MOCEPEeHbO IMOB’A3aHO 3 MAKPOCKOHOMIYHUMU
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YUHHUKAMH (iHAHCOBOI Oe3neKu aepkaBu [4].

TperiM MexaHI3MOM € TOCHUJICHHSI TPO30POCTI Ta MiA3BITHOCTI OIOMKETHOTO
nporiecy. Binkpurticts iHdopMalii npo GopMyBaHHS W BUKOPHCTaHHS OFOKETHHUX
KOIITIB OOMEXYy€e TMpOCTIp nns HeedeKTUBHUX PIllIeHb, 3MILHIOE JOBIPY 0
(hiHAHCOBO1 MOJIITUKK Ta MiABHUIILYE I1€BICTh TPOMAJCHKOTO KOHTpOJHO. [Ipo3opicTh
JOLIJIBHO PO3TIISAATH HE sIK (popManbHy BUMOTY, a SIK HMPEBEHTUBHUN 1HCTPYMEHT
VOPaBIiHHS PHU3MKAMH, IO 3HUXKYE HWMOBIPHICTb NPUXOBAHOTO HAKOIMUYEHHS
(dickanbHUX qUCcOaIaHCIB.

BaxxnuBuM HampsMoM TakoX € auBepcuikaiiis pkepen (iHaHCYBaHHS Ta
dhopmyBaHHs (DiCKaTILHUX Pe3epBIB. 3MEHIICHHS 3aJIEKHOCTI OIOKETY BiJl €IMHOTO
JIOMIHYIOUOTO JKEpeia HaJIXOKEHb IMiJIBUIIYE HOTO CTIHKICTD 10 JJOKAJIbHUX IIOKIB,
a HasgBHICTb pPE3EPBHUX MEXaHI3MIB Ja€ 3MOry IIOM SIKIIYBaTU HAaCIIIKU
Herepea0auyyBaHuX MOAIN. Y CYKYIMHOCTI OKpEClIeHI MEXaHI3MU yTBOPIOIOTH IUTICHY
CUCTEMYy YIpaBIiHHA OIO/DKETHUMH pPU3UKAMH, CIPSAMOBAHY Ha 30€epeKeHHs
(h1HaHCOBOI OE3MEKH IEPHKABU.

BucnoBku. IlpoBeneHe MOCHIDKEHHS Jla€ TIJACTAaBU CTBEP/HKYBATH, IO
(dinaHcoBa Oe3neka B CUCTEMiI OIOJKETHOTO MEHEIKMEHTY € KOMIUIEKCHUM
TOKA3HUKOM JKHTTE€3IATHOCT AepXkaBHOi (iHaHCOBOI chcTemu. MmeThes He Jwime
PO HAMOBHEHICTh OIOKETHUX PAXYHKIB, a W TMPO CIPOMOXHICTh JEpKaBU
MOCJIJOBHO Ta MPOTHO30BAHO BUKOHYBAaTH B3ATI Ha ceOe 3000B’s3aHHS HaBIThH 3a
HECTaOUIBHOTO 30BHINIHBOTO CEPEAOBHINA. 3arpo3M, 0 Oe3MOCepeIHbO ICHYIOTH
ChOTOHI, — CKOPOYECHHS HAJIXOJKEHb, HAPOCTaHHS OOpPrOBOTO HABAHTAKCHHS,
3QJIEKHICTh B1JI MaKpOEKOHOMIYHOI KOH IOHKTYpU Ta CJIA0KICTh YIPaBIIHCHKUX
IHCTUTYTIB — TIOCWIIOIOTh OJIHA OJIHY, TOMY MPOTHIISATH iM JUIIE TOYKOBUMU
pllIeHHSIMU Hee(hEKTUBHO.

Jlnst yoesnedueHHs1 Or0/KETHOI cepr HeOOXITHO TIEPEUTH BiJ pearyBaHHs Ha
npoOjeMu TOCTPakTyM 110 BUIMEPEIKATBHOI MOJZET, 110 CHUPAEThCS HA
CHUCTEMaTUYHE BUSIBJICHHS U OIIHIOBAaHHS (DiCKaJbHUX 3arpo3, IJIaHyBaHHS OOIKETY
Ha KUTbKa POKIB Hamepesd, BIIKPHUTICTh YCIX eTamiB OFOKETHOTO TIpoIlecy Ta

pO3IIMpEHHs] Koja Jjokepen  ¢iHaHcyBaHHA. llepiioueproBumMu  3aBIaHHIMU
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NOJAJbIIUX JOCTIDKEHb € BHUPOOJEHHS KIUIbKICHUX KPHUTEpIiB  OI[IHIOBAHHS
OIO/DKETHOI 3axXHUIIEHOCTI Ta (OPMYBaHHS METOAMYHOI 0a3u [JIs BIPOBAKEHHS

PUBHUK-MEHEHPKMEHTY B LIOJICHHY OIO/DKETHY ITPAKTHUKY.
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VIK 330.13

[HAEKC IMIYJILCY 3POCTAHHS OBCSTIB HABYTOI'O
[HTEJEKTYAJIbHOI'O IMMPOJAYKTY Y MOPIBHSIHHSX

IHTEJEKTYAJBHOI'O PO3BUTKY PO3BUHEHUX KPATH

Jleoninos Irop JleoninoBu4

K. €. H., JOLICHT

VYkpaiHChbKU# Aep>KaBHUI YHIBEPCUTETY HAYKH Ta TEXHOJIOT1i
M. JlHimpo, YkpaiHna

Anortanisi: [lpoBenenmii anamiz Qopmamizamii 1HIUKATOpa IMIYJIbCY
1HTEJIEKTYaIbHOTO 3pOCTaHHS K pe3ynbTary MIPHUBJIACHEHHS
1H(bOpMaIIHHO-IIM(PPOBOTO 1HTEIEKTYaTbHOTO MPOAYKTYy. BepudikoBana rimoresa
PO HASBHICTh JIHIHHOTO 3B’A3Ky MIDK 1HJEKcOM TeMIiB 3poctanHs BBII Ta
1HIEKCOM IMIIYJIbCY 3POCTaHHS OOCSTIB HAOYTOTrO IHTEJIEKTYaJbHOTO MPOJIYKTY Ha
0JIHy 0cO0y. AKIIEHTOBAHO Ha MEPCHEKTUBAaX MOPIBHIHHS €KOHOMIK PI3HOTO PO3MIPY
P 3aCTOCYBaHHI 1HAEKCY IMITYJIbCY 3pOCTaHHS 00CSTIB HA0YTOTO 1HTEIEKTYaIbHOTO
MPOJYKTY Ha OJIHY 0CO0Y.

KurouoBi cioBa: [HTenekTyanbHa BIACHICTh, MPUBIACHEHHS, 1H(POPMAIIIITHO-
UM(pOBUN  IHTENEKTyalbHUM MPOAYKT, 1HAEKC IMIIYJbCy I1HTEJIEKTYaJbHOIO

3pOCTaHHS, IHHOBAIIIifHA EKOHOMIKA.

CTBOpeHHsI 3pUIOTO PHUHKY JIETITUMHOIO 1HTEJIEKTYaJbHOTO MPOIYKTY,
1rdpoBizallii HalllOHATBLHOI EKOHOMIKH, CIPUSIHHS TIePEX0y Ha IHHOBAIIMHUN MIJISX
€KOHOMIYHOTO 3pOCTaHHS Toulo [l] Mpu NMOBOEHHOMY BIJHOBJIEHH! YKpaiHCHKOI
€KOHOMIKM € HEB1JI’€MHUM BiJl PO3BUTKY BIJIHOCMH BIACHOCTI ¥ MNpPHUBIACHEHHS
IHTEJIEKTYQJIbHOTO MPOAYKTY. Y MOAIOHUX acHeKTaX IHTEJEKTYalbHOI'O PO3BUTKY,
0OyMOBJIEHOTO  MpPHUBJIACHEHHSM  1H(GOPMAIITHO-IIMPPOBOTO  THTEIEKTYaIbHOTO
NpPOMYKTY [2], BIIKpUBAIOTBCS TEPCHEKTUBH  OOTPYHTYBaHHS  BiIMOBITHUX
MI>KHAPOJIHUX TIOPIBHSIHb.

TeopeTuko-MeTo0JIOTIUHE MIATPYHTS CXOXKHUX JTOCTIIKEHBb BiANLII(POBYBaIOCs
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B QJIbTEPHATUBHUX IIKOJIAX EKOHOMIYHOI Teopii: Ha 6a3i dopmaizalii GyHKIIOHATY
¢dakTopiB BUPOOHUIITBA (B HEOKJIACHUYHINA €KOHOMIUHIM Teopii), mpu OOTpyHTYBaHHI
COLIIAIbHO-EKOHOMIYHUX MEPEeIIKO] MOCTYNaJIbHOMY €KOHOMIYHOMY 3pOCTaHHIO (Y
MPECTAaBHUKIB MapKCHCTCHKOI IIKOJNM), Yy MiATBEPKEHHSIX (PYHKI[IOHATBHUX
3JIEKHOCTEH Teopil EKOHOMIYHOTO 3pOCTaHHs (MPUXWIBHUKH KEMHCIAHCHKOI Teopii),
NPUXUIBHUKAX ~ MDKIMCUUIUTIHAPDHUX  TEHJEHIIM  CTOCOBHO  MPOOJEMaTHKU
eKOHOMIuHOTO po3BUTKY (Hampukian, C. . Kuszes [3]) Tomro.

HiticHo, aKTyaJli3y€e€ThCs pO3po0IICHHS 1HIMKaTOpa IMITYJIBCY
IHTEJICKTyaJIbHOTO 3pocTaHHs [4] g aHamily Ta PEryJIOBaHHS JEPKaBOIO
IHTEJIEKTYaIbHOTO PO3BUTKY SIK PpE3ylbTaTy MPHUBIACHEHHS 1HTEIEKTYaJIbHOTO
npoAyKTy. Bimomo, 1o 3a3HaueHHi MOKa3HUK [5] € pe3yabTaToM CIIOJIIyYE€HHS JBOX
CyOIHJIEKCIB: IMIIYJIbCY 3pOCTaHHS 00CSTIB HA0YTOrO 1HTENEKTYalIbHOTO MPOAYKTY Ta
IMITYJIbCY 3pOCTaHHSI 0OCSTIB MPUHAJIEAKHOTO 1IHTEIEKTYaIbHOTO MIPOIYKTY.

Jlnst itrocTpartiii OKpeMUX MOKJIUBOCTEH CYOIHJIEKCY IMIYJbCY 3POCTaHHS
00cAriB Ha0yTOro 1HTEJIEKTYaJbHOTO MPOIYKTY Ha OJHY 0c00y Oyso chopMOBAHO
BHOIPKY 13 KpaiH 3 BHCOKHMH ITOKa3HHKaMHU COIlaJbHO-€KOHOMIYHOTO PO3BUTKY
(Benukobpuranii, KHP, CILIA).

[Ipu upomy, oOcar HAOyTOro IHTENEKTYaIbHOTO MPOIYKTY PO3PAXOBAHO
BIIMIOBITHO 3allpONIOHOBAHOTO AHAIITHYHOTO BUpa3zy [5] Ta METOIMKH CKJIaJIaHHS
piunux 3BITIB 1O «YKpaiHChKUIl HAIlIOHAIbHUM O(iC 1HTENEKTYalbHOI BIACHOCTI Ta
innoBatin» (YKPHOIBI) [6, c. 4]. CTocoBHO KUTBKOCTI 00’ €KTIB aBTOPCHKOTO MpaBa
MIDKHApOJIHa CTATUCTUKA BUXOJMTH 13 MPABOBUX IMOJIOKEHb NEPEBAXKHOI OLIBIIOCTI
KpaiH, BIAMOBIIHO JI0 SIKUX MIpaBo aBTopa (copyright) BUHMKae 3 MOMEHTY myOiKaiii
TBOPY aBTOPOM. 3BICHO, CBIJIOIITBA aBTOPIB HA JITEPaTypHI TBOPU BUAAIOTHCS, OJTHAK
HeJlepKaBHUMHU ycTaHOBaMH. [lomiOHI cCBijolTBA aBTOPIB Ha TBOPU € JIMIIE
JOJATKOBUMHU apryMeHTaMH Y CyAOBOMY BHUPIIIEHHI CyHepeyHOCTed Mpo
«copyrighty». 3BijcH, y HAIIOMY JOCIIKEHHI KUIBKICTh 00’ €KTIB aBTOPCHKOTO MpaBa
pO3paxoBaHO 3a JAaHUMU MIDKHAPOJHOI CTAaTUCTUKM TIPO OIMyOJIKOBaHI CTaTTi B
HAyKOBHX 1 TeXHIYHUX KypHanax («Scientific and technical journal articles»). Takox,

y MDKHApOJAHUX CTaTUCTUYHUX 0a3ax JaHUX HE MICTUThCA 1HGOpMAIlS IIOA0
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«kimpkocTi Jinensiit Ha OIIBy». OgHak, y Takux 0a3zax po3MINIYIOThCS CTAaTHCTHYHI
JaHl Tpo «BIACOTOK (ipM, SKI 3aKyNMOBYIOTH TEXHOJIOTIYHI JIIEH31H y 1HO3EMHHX
kommaHii» («Percent of firms using technology licensed from foreign companiesy), a
TaKOX, MPO KUIBKICTh «HAIlOHATbHUX KommaHii» («Listed domestic companiesy).
Otxe, y HaloMy JOCTIKEHHI JIaHl TPO «KUIBKICTH JireH3iit Ha OIIB» moxke OyTH
pO3paxoBaHO SK BIACOTOK (ipM, $KI 3aKyHOBYIOTb TEXHOJOTIUHI JIIEH3IH Yy
1HO3EMHHMX KOMIIaHIM, BiJl 3araJIbHOI KIJTbKOCTI HAI[lOHAJIBHUX KOMIIaHIM.
Hacamnepen, st iepeBipKy TIMOTE3W MPO ICHYBaHHSA 3B’SI3Ky MDK oOcsraMmu
HAOYTOr0 1HTEJIEKTYaJIbHOTO MPOJAYKTY Ta MapaMeTpaMy €KOHOMIYHOTO PO3BUTKY B
CHIA, 6yno o6pano temnu 3poctands BBII B non. CIIA Tta daktopHy o3HaKy (3
aHri1. predicator) — TeMn 3pocTaHHs 00CATIB HAOYTOTO 1HTEIEKTYaIbHOTO TPOIYKTY.
['inote3a npo HasABHICTH JIHIAHOTO 3B 3Ky MIXK 1HJIeKCOM TemmiB 3poctanHst BBII ta
1HJIEKCOM IMITYJIbCY 3POCTAHHS OOCSTY 1HTEIEKTYyaJIbHOTO MPOJIYKTY UIIOCTPOBaHA
(muB. puc. 1) Ta Bepudikopana 3a ganumu WordBank ta WIPO y 2014-2023 pp.

==O==TeMn 3pocTaHHs BBl

= «A= «jHEKC IMMYNbCY 3pOCTaHHsi 06CAriB HABYTOro iIHTENEKTYaNbHOrO NPOAYKTY Ha OAHY 0Coby

7 0,025
6 ,A QA
5 ‘N 0,02
AN/
4 / N/ 0,015
z T __o— 1 =/ e o—— 0,01
O h .
1 / / \
o | | | | | 2\ // \ 0,005
1 42014 2015 2016 2017 2018 20 20 ‘Z‘EI—‘Z-Q&‘Z-QQ#
: L b btk i i et e ar Y [Ny gty Lo
o
3 0,005

Puc. 1. I'padiuni moaeJi temmy 3poctanns BBII Ta ingekcy immyabcy
3pPOCTaHHA 00cATIB HA0YTOro0 IHTENeKTyaJbHOro mpoaykry mo CIIA.*
* — [To6y1oBaHO aBTOPOM Ha ocHOBI xanmx [7; 8; 9].

Ak 6auuMo 3 pO3paxOBaHOTO aBTOPOM PIBHSIHHS perpecii 3aJie’KHOCTI TEMIIIB
3poctanHss BBII CIIIA Big iHAekcy IMIyJbCy 3pOCTaHHS OOCATiB HaOyTOro
IHTeJIeKTyalbHOTO TponykTy 3a 2014-2023 pp.*: y = -7E-07x + 2,9159 3i
3017BIIEHHSAM  TEMIIIB  POCTY  IMIYJbCY  3pOCTaHHA  00csriB  HaOyTOro
IHTEJIEKTYaIbHOTO TMPOAYKTY Ha 1 myHKT Temnu 3poctans BBII 3menmryeThest Ha
0,0000007. ®opma piBHAHHS perpecii, HaBeJeHOTO BuIe, OuTbiie HiX Ha 80%

(r= -0,809432241) sKiCHO amnpOKCHUMY€ OOCpHEHY JIHINHY 3aJeKHICTh TEMITIB
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3pocranHs BBII Big TemmiB 3pocTtaHHs o0O0cCAriB HAOyTOro 1HTEIEKTYaJIbHOTO
OpOAYKTY. 3a3HaueHe YMOXIMBHUIO KOHCTAaTallilo BepHdikaiii TimoTe3n Mpo
HAsBHICTh JIHIHHOTO 3B’SI3Ky MDK iHAeKcOM TeMiliB 3poctanHs BBII Ta temmnamu
3pocTaHHs 00cATIB HAOYTOTO 1HTEJIEKTYaJIbHOTO MPOIYKTY.

ABTOpPCBHKI poO3paxyHKH (puc.2) CyOIHAEKCY IMITyJbCy 3pOCTaHHS OOCSTIB
HaOyTOTO IHTEJNIEKTYaJlbHOTO TMPOIYKTY Ha OJHY OCOOYy JEMOHCTPYIOTh 3MiHH B
1HTEJIEKTYaIbHOMY PO3BUTKY €KOHOMIKH YKpaiHu sK «onoptyHictuuHi» (y 2014 p. 1
2020 p.) Ta «immynbcuBHI» (y 2016 p. i 2023 p.) 111010 1HTEIEKTYaTIBHOTO PO3BUTKY
€KOHOMIK KpaiH CBITY, Ji€¢ MPUBJIACHEHHS JIETITUMHOTO 1HTEIEKTYaIbHOTO MPOIYKTY

Mae aaBH1 Tpaauuii (BenukoOpuranis, KHP, CILIA).

— == China e+e¢¢[Je++ United States ==A==:-United Kingdom e Ukraine
0,006
D
0,005 ,77
0,004 Vi \
’ \
’ \
0,003 7 \
‘I \
0,002 - < »; \
0.001 = CioeAe—iiL LB\ )

2014 2015 2016 2017 2018 2019

Puc. 2. 3MiHN iHTEIeKTYaJILHOTO PO3BUTKY €KOHOMIKHM YKPAaiHU BiTHOCHO
Beankoopuranii, KHP ta CIIA 3a ingexkcoM iMIyJibCy 3pOCTaHHA 00CATIB
HA0YTOro0 iHTEJIEeKTYyaJbHOT0 MPOAYKTY HA OJHY 0CO0Y *.

* — [1oOynoBaHO aBTOPOM Ha OCHOBI 1aHux [7; 8; 9].

Haounurmu € 3minu B exoHomili KHP 13 «xecsatku migepiB» y npeacTtaBieHux
po3paxynkax (2014-2020 pp.) sk 3uwkenHs micas 2021 p. Ile cBiguuTh mpo
IMOBIPHICTh aKTyaJli3alli YHNOBIIbHEHHS I1HTEJIEKTYaJIbHOIO PO3BUTKY EKOHOMIKH
KHP. I3 HaBeneHux po3paxyHKIB y CXOXHU TpeH[ 3MiH 3aimydeHi ekoHoMmiku CIIIA
ta BenukoOpuranii. BukoHaHi po3paxyHKH 1HAEKCY IMIYJIbCY 3pOCTaHHS OOCSTIB
HaOyTOTO 1HTENEKTYaJIbHOTO MPOJYKTY Ha OJHY ocoOy 3a mepion 2014-2023 pp.
JE€MOHCTPYIOTh 3MIHM B IHTEJEKTYaJbHOMY PpO3BUTKY VYKpaiHM $K OLIBIIL:
«MOJSIPU30BaH» (BIAHOCHO po3BUHEHUX KpaiH BenukoOpuranis, KHP, CILIA).
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MODERN TRENDS IN THE DEVELOPMENT OF THE JUDICIARY, THE
PROSECUTOR'S OFFICE, AND THE LEGAL PROFESSION IN UKRAINE

Koziar Roman,
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Lviv University of Business and Law, Lviv, Ukraine

Abstract. The article examines the contemporary trends in the development of
the judiciary, the prosecutor's office, and the legal profession in Ukraine within the
context of judicial reform, European integration, digital transformation, and wartime
challenges. The current state of legal regulation governing the justice system is
analyzed, and the principal directions of institutional modernization are identified.
Particular attention is devoted to strengthening judicial independence, improving
prosecutorial efficiency, enhancing guarantees of the legal profession, introducing
digital technologies into the administration of justice, and harmonizing Ukrainian
legislation with European legal standards. The necessity of further institutional
reforms aimed at ensuring transparency, accountability, accessibility of justice, and
effective protection of human rights is substantiated. It is concluded that the
modernization of justice institutions represents one of the key prerequisites for
strengthening the rule of law and promoting Ukraine's democratic development.

Keywords: judiciary, prosecutor's office, legal profession, judicial reform, rule
of law, European integration, digital justice, judicial independence, prosecution

service, legal assistance, administration of justice, human rights.

The development of the judiciary, the prosecutor's office, and the legal

profession constitutes one of the fundamental priorities of Ukraine's legal reform.

175



Contemporary democratic societies require justice institutions capable of
guaranteeing effective protection of human rights, ensuring legal certainty, and
maintaining public confidence in the legal system. In Ukraine, these reforms have
gained additional significance due to the country's European integration aspirations
and the necessity of strengthening democratic institutions under contemporary
security challenges.

The judiciary occupies a central position within the constitutional system of the
state. Independent and impartial courts guarantee the effective realization of
constitutional rights and provide judicial protection against unlawful actions of public
authorities. Therefore, one of the principal directions of judicial reform concerns
strengthening judicial independence through transparent appointment procedures,
institutional autonomy, professional integrity, and effective judicial governance.

An important trend in the modernization of the judiciary is the digital
transformation of judicial administration. The introduction of electronic court
proceedings, digital document management, online hearings, and integrated judicial
information systems significantly improves the accessibility, efficiency, and
transparency of justice. At the same time, appropriate legal regulation should ensure
cybersecurity, confidentiality of judicial information, and protection of personal data.

The prosecutor's office continues to undergo substantial institutional
transformation. Modern  prosecutorial reform focuses on strengthening
professionalism, operational independence, accountability, and compliance with
European legal standards. Transparent recruitment procedures, objective performance
evaluation, professional ethics, and continuous legal education contribute to
improving prosecutorial effectiveness and public confidence.

The legal profession likewise plays an essential role in ensuring access to
justice and protecting fundamental rights. Contemporary reforms aim to strengthen
guarantees of lawyers' professional independence, improve the quality of legal
assistance, enhance professional ethics, and reinforce attorney-client privilege.
Effective legal representation remains an indispensable element of a fair justice

system.
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European integration significantly influences the modernization of Ukraine's
justice institutions. Harmonization of national legislation with European Union law,
implementation of the recommendations of the Council of Europe, and consideration
of the jurisprudence of the European Court of Human Rights facilitate the
development of an independent, transparent, and accountable justice system
consistent with European democratic values.

Another important tendency concerns the strengthening of institutional
cooperation among courts, prosecution authorities, the legal profession, law
enforcement agencies, academic institutions, and civil society organizations. Such
cooperation promotes legal certainty, improves legislative quality, facilitates the
exchange of professional experience, and contributes to more effective protection of
individual rights.

Transparency has become one of the defining principles of justice sector
reform. Public access to judicial decisions, open court proceedings, transparent
prosecutorial activities, and accessible legal information enhance public oversight
and strengthen confidence in legal institutions. Administrative transparency
simultaneously reinforces institutional accountability while respecting procedural
guarantees.

Professional ethics remains a fundamental element of institutional
development. Judges, prosecutors, and lawyers must perform their professional duties
impartially, independently, and responsibly while observing the highest ethical
standards. Ethical conduct contributes to institutional credibility and reinforces the
rule of law.

The introduction of modern digital technologies has become an essential trend
within Ukraine's justice sector. Artificial intelligence, automated case management
systems, digital legal research tools, secure electronic communication, and advanced
information technologies improve administrative efficiency while supporting timely
and high-quality legal services. Their implementation should remain subject to
comprehensive legal safeguards protecting fundamental rights and procedural

fairness.
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Current security challenges, including the ongoing martial law regime, have
considerably influenced the functioning of justice institutions. Courts, prosecution
authorities, and lawyers have adapted their activities by expanding remote
proceedings, implementing digital communication technologies, ensuring continuity
of legal services, and maintaining access to justice despite extraordinary
circumstances. These developments demonstrate the growing institutional resilience
of Ukraine's justice system.

The modernization of legal education also represents an important trend in
institutional development. Universities, judicial training institutions, and professional
organizations increasingly focus on European legal standards, digital competencies,
human rights protection, judicial ethics, and practical legal skills. High-quality
professional education contributes directly to improving the effectiveness and
independence of justice institutions.

Another significant direction concerns strengthening anti-corruption
mechanisms within the justice system. Transparent appointment procedures, financial
disclosure requirements, independent disciplinary mechanisms, effective integrity
assessments, and institutional oversight contribute to preventing corruption and
reinforcing public trust in courts, prosecution services, and the legal profession.

Decentralization reform has also influenced the functioning of justice
institutions by increasing the importance of cooperation between national authorities
and local communities. Greater accessibility of legal services, development of
regional legal infrastructure, and improved coordination among public institutions
enhance citizens' access to justice throughout the country.

International cooperation continues to play an essential role in the
modernization of Ukraine's justice system. Collaboration with European institutions,
international judicial organizations, foreign prosecution services, bar associations,
and academic networks facilitates the exchange of best practices, implementation of
innovative legal solutions, and harmonization of national legislation with
international standards.

An important contemporary trend is the increasing use of alternative dispute
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resolution mechanisms, including mediation and other consensual procedures. The
development of these instruments contributes to reducing the workload of courts,
accelerating dispute resolution, and promoting more efficient protection of civil and
commercial rights while maintaining judicial oversight where necessary.

Future reforms should also focus on strengthening institutional resilience and
crisis preparedness within justice institutions. Comprehensive risk management,
digital continuity planning, secure information infrastructure, and coordinated
emergency governance mechanisms will enable courts, prosecution authorities, and
lawyers to maintain effective operation during future emergencies while safeguarding
the rule of law.

In conclusion, the modern development of the judiciary, the prosecutor's office,
and the legal profession in Ukraine is characterized by comprehensive institutional
reform, digital transformation, European integration, and continuous strengthening of
democratic legal principles. Further improvement of legislation, enhancement of
institutional independence, implementation of innovative technologies, promotion of
transparency and accountability, and harmonization with European legal standards
will contribute to building an effective, resilient, and citizen-oriented system of
justice capable of protecting human rights and supporting Ukraine's sustainable
democratic development.

An important contemporary trend is the increasing emphasis on institutional
independence and accountability within the justice system. Effective mechanisms for
evaluating the performance of judges, prosecutors, and lawyers should be based on
objective legal criteria, professional competence, ethical conduct, and respect for the
rule of law. Such an approach enhances public confidence while safeguarding the
independence of justice institutions from undue political or administrative influence.

Special attention should also be devoted to improving access to justice for
vulnerable groups, including internally displaced persons, military personnel,
veterans, persons with disabilities, and individuals affected by the consequences of
armed aggression. Expanding the availability of legal aid, simplifying judicial

procedures, and introducing user-oriented digital services contribute to ensuring
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equal access to justice and effective protection of fundamental rights.

The development of the judiciary, the prosecutor's office, and the legal
profession should also be accompanied by the implementation of modern quality
management systems. Strategic planning, performance monitoring, institutional
auditing, and evidence-based policymaking enable justice institutions to improve
administrative efficiency, optimize the allocation of resources, and enhance the
overall quality of legal services provided to society.

Another significant priority concerns strengthening cooperation between
Ukrainian justice institutions and their international counterparts. Participation in
joint training programs, international legal networks, judicial exchanges, and
technical assistance projects facilitates the adoption of European best practices,
promotes professional development, and supports the harmonization of Ukraine's
legal system with international and European standards.

Overall, the modernization of the judiciary, the prosecutor's office, and the
legal profession should remain a continuous and comprehensive process aimed at
reinforcing democratic governance, protecting human rights, and strengthening the
rule of law. Consistent implementation of institutional reforms, digital innovation,
professional development, and European legal standards will contribute to
establishing an effective, transparent, resilient, and internationally recognized system

of justice capable of responding to contemporary legal and societal challenges.
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Abstract. The article examines the theoretical and practical aspects of
improving the administrative and legal regulation of public administration and local
self-government in the context of Ukraine's European integration. The current state of
administrative legislation governing the activities of public authorities is analyzed,
and the key directions for its modernization in accordance with European Union legal
standards are identified. Particular attention is paid to the implementation of the
principles of good governance, decentralization, transparency, accountability, digital
transformation, and public participation in decision-making. The necessity of
harmonizing Ukrainian administrative legislation with the EU acquis, strengthening
institutional capacity, improving administrative procedures, and expanding digital
public services is substantiated. It is concluded that comprehensive reform of the
administrative and legal framework is an essential prerequisite for strengthening
democratic governance, ensuring sustainable development, and accelerating Ukraine's
integration into the European legal and administrative space.

Keywords: administrative and legal regulation, public administration, local
self-government, European integration, decentralization, good governance,
administrative procedures, digital governance, public administration reform, local

democracy, sustainable development, European Union.

Ukraine's accession to the European Union requires comprehensive
modernization of the national system of public administration and local self-

government. European integration has become one of the fundamental priorities of

181



state policy, determining the strategic direction for reforming administrative
legislation, strengthening democratic institutions, and improving the quality of public
governance. Under these conditions, the administrative and legal regulation of public
administration should ensure compliance with European legal standards while
preserving the effectiveness and stability of national public institutions.

Administrative and legal regulation represents a system of legal norms,
administrative procedures, institutional mechanisms, and organizational measures
governing the activities of public authorities and local self-government bodies. Its
primary objective is to establish an effective legal framework that guarantees legality,
transparency, accountability, efficiency, and protection of citizens' rights while
ensuring proper implementation of public functions.

The European integration process significantly influences the transformation of
Ukraine's administrative legislation. Harmonization with the European Union acquis
requires the modernization of legal norms governing administrative procedures,
public service, local self-government, administrative justice, and the protection of
individual rights in relations with public authorities. These reforms contribute to
increasing legal certainty and improving the quality of administrative governance.

One of the fundamental principles of European public administration is the
principle of good governance. This concept emphasizes transparency, accountability,
participation, efficiency, responsiveness, and the rule of law in public decision-
making. The implementation of these principles into Ukrainian administrative
legislation strengthens democratic institutions and promotes greater public
confidence in governmental authorities.

Decentralization remains one of the most significant reforms within Ukraine's
public administration system. The transfer of powers, financial resources, and
administrative responsibilities to territorial communities has strengthened local
democracy and improved the quality of public services. Nevertheless, further
administrative and legal improvements are necessary to ensure an appropriate balance
between state supervision and the autonomy of local self-government.

Administrative procedures constitute another essential element of public
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administration reform. Transparent, predictable, and citizen-oriented administrative
procedures contribute to the protection of individual rights, reduction of bureaucratic
barriers, and improvement of public service delivery. The further development of
administrative procedural legislation should remain one of the priorities of Ukraine's
legal reform.

Digital transformation plays an increasingly important role in improving public
administration. Electronic governance, digital public services, interoperable state
registers, electronic identification, and automated administrative processes contribute
to greater efficiency, accessibility, and transparency of governmental institutions.
Administrative legislation should establish comprehensive legal standards governing
digital administration while ensuring cybersecurity and personal data protection.

Public participation in administrative decision-making represents an important
component of European democratic governance. Administrative and legal regulation
should provide effective mechanisms for public consultations, access to public
information, electronic democracy, and civic oversight over governmental activities.
Strengthening these mechanisms contributes to greater legitimacy and accountability
of public institutions.

An important aspect of administrative reform concerns the modernization of
the civil service system. Professional, politically neutral, competent, and ethically
responsible public officials constitute the foundation of effective governance.
Therefore, administrative legislation should establish transparent recruitment
procedures, merit-based career development, continuous professional training, and
effective mechanisms for preventing corruption within public administration.

The strengthening of institutional capacity remains one of the key challenges
facing Ukraine's European integration. Public authorities require modern
management systems, strategic planning mechanisms, efficient coordination among
governmental institutions, and effective monitoring of policy implementation.
Administrative and legal regulation should facilitate institutional modernization and
improve governance quality at both national and local levels.

Local self-government plays a crucial role in implementing European standards
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of democracy. Territorial communities have become active participants in regional
development, public service delivery, investment promotion, and social policy
implementation. Administrative legislation should further strengthen financial
independence, organizational capacity, and legal guarantees of local self-government
while ensuring effective cooperation with central executive authorities.

Ukraine's candidate status for European Union membership significantly
accelerates administrative reforms. Compliance with the Copenhagen criteria and
implementation of the EU acquis require continuous adaptation of administrative
legislation, institutional reforms, judicial modernization, and enhancement of public
governance standards. These transformations contribute to strengthening democratic
governance and the rule of law.

The ongoing martial law regime has created additional challenges for public
administration reform. Nevertheless, European integration remains a strategic priority
despite wartime conditions. Administrative and legal regulation should ensure
continuity of governmental functions, institutional resilience, effective crisis
management, and uninterrupted delivery of public services while maintaining
compliance with European principles of democratic governance.

Post-war reconstruction presents new opportunities for modernizing Ukraine's
administrative system. Transparent governance, efficient financial management,
digital public administration, and strong local self-government will become decisive
factors in rebuilding infrastructure, attracting international investment, implementing
reconstruction projects, and promoting sustainable socio-economic development.

International cooperation significantly contributes to improving administrative
governance. Exchange of best administrative practices, technical assistance programs,
institutional partnerships, and cooperation with European organizations facilitate
implementation of modern governance standards and accelerate Ukraine's integration
into the European Administrative Space.

Furthermore, improving administrative and legal regulation requires the
establishment of effective monitoring and evaluation mechanisms for public policies.

Evidence-based policymaking, performance indicators, regulatory impact assessment,
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and strategic planning should become integral elements of administrative governance.
These instruments increase governmental effectiveness and ensure efficient use of
public resources.

Special attention should also be paid to strengthening legal guarantees for the
protection of human rights in relations between individuals and public authorities.
Administrative legislation should ensure accessible administrative remedies, effective
judicial review of administrative decisions, legal certainty, proportionality, and equal
treatment in accordance with European human rights standards.

Another strategic priority concerns expanding digital interaction between
public authorities and citizens. The development of integrated electronic platforms,
interoperable digital services, artificial intelligence applications, and secure digital
communication systems can significantly improve administrative efficiency while
reducing administrative burdens for both citizens and businesses.

In conclusion, improving the administrative and legal regulation of public
administration and local self-government constitutes one of the fundamental
prerequisites for Ukraine's successful European integration. Comprehensive
modernization of administrative legislation, harmonization with European Union law,
implementation of good governance principles, digital transformation, institutional
strengthening, and continued decentralization reforms will contribute to building an
effective, transparent, democratic, and citizen-oriented system of public
administration capable of supporting sustainable development and Ukraine's full
integration into the European community.

An important direction for further improvement of administrative and legal
regulation is the enhancement of intergovernmental cooperation between national,
regional, and local authorities in accordance with European principles of multilevel
governance. Clearly defined distribution of powers, effective coordination
mechanisms, and shared responsibility for implementing public policies contribute to
improving administrative efficiency, strengthening institutional resilience, and
ensuring balanced regional development throughout Ukraine.

Equally significant is the development of administrative and legal mechanisms
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aimed at increasing public trust in governmental institutions. Transparent
administrative decision-making, effective anti-corruption measures, open access to
public information, and broader citizen participation in policy formulation strengthen
democratic legitimacy and improve the quality of governance. In the context of
European integration, these principles are fundamental for building a modern public
administration system based on accountability, openness, and the rule of law.

Finally, the successful modernization of Ukraine's administrative and legal
framework depends on the consistent implementation of European administrative
values, continuous institutional reforms, and the adoption of innovative governance
instruments. By combining legal harmonization with digital transformation,
professional public service, and effective local self-government, Ukraine will
strengthen its administrative capacity, accelerate European integration, and establish
a resilient governance system capable of responding to contemporary political,

economic, and security challenges.
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VJIK 343.139
IHCTUTYT BUJAJIEHHS OBBUHYBAYEHOTI'O I3 3AJIH CYIOBOI'O
3ACIIAHHSI HA YAC JOIMUTY CBIJIKA YH IHIIOI'O
OBBUHYBAYEHOI'O Y KPUMIHAJIbHOMY ITPOIIECI JEPXKAB
KOHTUHEHTAJIBHOI ITIPABOBOI CUCTEMH

®irypcokuii Bosjonumup MuxaiijioBuy,

K.0.H., JIOIICHT, JOLIEHT Kadeapu KPUMIHAIBHOTO MPOIIECY 1 KPUMIHATICTUKA
JIbBIBCHKHI1 HalllOHAIBHUN yHIBEpCUTET iMeHI [Bana @panka

M. JIbBiB, YKpaiHa

AHoTanisi. Y CTarTl IOCHIIKYETHCS YHOPMYBAHHS 1HCTUTYTY THUMYacOBOIO
BUJIQJICHHS OOBHMHYBAYEHOIO 13 3aJIM CYIO0BOTO 3acClJaHHS Ha 4ac JONUTY CBiJKa YU
1HIIOrO OOBMHYBAYEHOTI'O B KPUMIHAJIBHOMY IPOLECYaIbHOMY IpaBl €BPOINEHCHKUX
nepxkaB (HimepnanmiB, Asctpii, Ilombmii, ®panmii, [pemii, Yexii, JlutBu Ta
CrnoBenii). ABTOp 3MA1MCHIOE TMOPIBHSJIBHUN aHali3 BIJAMOBIHUX HOPM 1 BUSBIISAE
CYTT€BI BIIMIHHOCTI y PiBHI MPOIECYaJbHUX TapaHTId, HaJJaHUX OOBUHYBAYEHOMY
TiCJIs Ior0 MOBEPHEHHSI 70 3ajiu cyay. BcTaHOBIEHO, 1110 OKpeMi 3aKOHOaBY1 MOJIei
OOMEXYIOThCSL JiHIe 1H(QOPMYBaHHSIM OOBHHYBAY€HOTO MPO MPOBEICHUN CYIOBUN
JOMHT, TOAl K 1HII — 3a0€3MeuyloTh MPAaBO KOMEHTYBAaTH MOKa3aHHS Ta CTAaBUTH
3alUTaHHS JOMUTAaHUM 0cobaM. 3poOJIeHO BUCHOBOK TMPO HEBIJMOBIIHICTH
TOCTIHKYBAaHUX TIIXOMIB CTaHAapTaM €BpPOIMEHCHKOr0 CyIy 3 MpaB JIOAUHHU 010
3a0e3mneueHHs paBa 00BMHYBAYEHOTO HA CIIPABEUIMBUIN CYTOBUIA PO3IVIS.

KiarouoBi cjoBa: KOHTHHEHTaJbHAa TMpPaBOBa CHUCTEMa, KpUMiHAJIbHE

MPOBAIPKEHHS, CYIOBUI PO3IVISiA, TOMUT, CBIOK, OOBUHYBAauU€HU, CTOPOHH, CY/I.

KpuminanbHe mpoliecyanbHe pPEryliOBaHHS HU3KH JepKaB KOHTHHEHTAJIbHOI
MPaBOBOi CHUCTEMH JOIMYCKA€ MOMJIMUBICTb BHUAAJICHHS OOBHHYBAYEHOTO 13 3aJH
CYZIOBOTO 3aCiJJaHHS Ha 4ac JIOMUTY CBIJKa YU 1HIIOIO OOBUHYBAYEHOTO.

Tak, y BianoBigHocti 10 44. 3, 4 cT. 297 KIIK KoponisctBa Hinepnanmais

TOJIOBYIOUHM MOKE PO3MOPSIUTUCS OMHOMY a00 KUIBKOM OOBHHYBAYEHUM 3JIMIIUTH
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3aly cymy, o0 CBiKa MOXXHa OyJi0 JOMUTATH 3a iX BIIICYTHOCTI. Y TakoMmy pasi
0OBHHYBAaY€HOTO HETAWHO MOBIIOMJISITH TIPO T€, IO CTAJIOCS 3a WOTO HEMPUCYTHOCTI,
MICJISt YOTO CyAOBUH pO3Is NPOAOBKYEThCs [1]. Cxokuit miaxia 3akpiruieHuit y 4. 1
§ 250 KIIK ABcrpiiicekoi Pecryomikm [2], y § 2 art. 390 KIIK Pecry6miku I[Tonbma
[3] Ta art. 339 KIIK ®panity3pkoi Pecriyomiku [4].

HaBenene mpaBoBe peryinioBaHHS HE BCTAHOBIIOE >KOJHUX TapaHTi mpaBa
OOBHHYBaY€HOTO Ha cHOpaBeyuBHA cyd. [onoByrounii OOMEXKYETbCS —JIMILE
1HQOpPMYBaHHSIM OOBHMHYBAau€HOIO IIOJI0 MPOBEACHOI IMpollecyaiabHOi Jii 3a ioro
BIJICYTHOCTI, HE PpO3KpUBAIOYM 3MICTy OJIEp)KaHUX I[IOKa3aHb, Ta HE Jal04u
0OBHHYBaYCHOMY MOYKJIMBOCTI BUCJIOBUTHUCH 3 ITHOTO TIPHBO.LY.

[ToniOHUM YMHOM JOCTIPKYBaHE€ TIUTAaHHA YHOPMOBaHE W TPEIbKUM
3aKOHOJIaBIIEM, aJieé 3 ICTOTHOKO BIAMIHHICTIO — y CYyJOBOMY JOIHUTI Oepe ydacTb
3aXHMCHUK OOBHHYBadeHOro. 30kpema, y 4. 1 cT. 360 I'penibkoi Pecrybniku 3a3HaueHo,
[0, SIKIIO CyJ MEPEKOHAHMM, 110 MPUCYTHICTh OOBMHYBAUYE€HOTO IMEPENIKOIKATUME
MPaBIMBUM TIOKa3aHHSIM SIKOTOCh CBIJIKA YU 1HIIOTO OOBHUHYBAu€HOTO, BIH MOXKE
CBOIM PIIICHHSIM yXBaJIUTH TUMYACOBE BUAJICHHS OOBHHYBAY€HOTO 13 3aJId CYJI0BOTO
3aCiIaHHs, TPOTE 3aBXKAM 3AUIIAETbCS KHOro 3aXxUCHUK. OOBHHYBAau€HOMY, SKHM
MOBEPTAETHCS A0 3aJM CYIOBOTO 3aCiIaHHsI, TOJIOBYIOUUN TOKJIAAHO TMOBIIOMIISIE T€,
o BigOysmocs 1 Oy/Io cKa3aHO Tl 4ac MOro BiJICYTHOCTI, 1HAKIIE CyIOBUH IPOIEC
BU3HAETHCS HEMIMCHUM [5].

HaromicTh 4yechbKHid, TUTOBCHKHUN Ta CIIOBEHCHKHM 3aKOHOMABIlI, 3aKPIMUBIIH
MOJKJIMBICTh BUJAJIEHHSI OOBUHYBAYEHOTO 13 331U CYAOBOIO 3aCiJaHHs Ha 4ac TOIMUTY
1HIIOTO OOBHMHYBau€HOro abo CBIJKA, BOJHOYAC 3a0e3MEYIM TPaBO TaKOTO
OOBHHYBaY€HOTO HE TUIBKM Ha O3HAMOMJICHHS 31 3MICTOM iXHIX TIOKa3aHb, aje U
KOMEHTYBaTH PE3yJIbTaTH TPOBEICHOTO 3a WOr0 BiJICYTHOCTI JIONMUTY Ta CTaBUTH
3aMUTAHHS [IUM YYaCHUKAM CyJOBOTO MPOIIECY.

3ocibHa, 3rigHo 3 4. 1 § 209 KIIK Yecwpkoi PecryOmiku sKImo icHye
MOOOIOBaHHS, IO CBIJIOK HE CKake MpaBly Y MPUCYTHOCTI OOBHHYBAu€HOTro, abo
AKIIO CBIAKY a00 OMM3BKIN 10 HROTO 0CO01 3arpoxkye Hebe3neka 310pOB 10, CMEPTh

Yy 1HIIA cepilo3Ha HeOe3neKka BiJg HAJaHUX I[I0Ka3aHb, TOJIOBYIOUMH BXKHUBA€E
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BIJIMOBITHUX 3axOfiB il 3abe3medeHHs Oe3nekn ab0 KOHQIAEHIIHHOCTI 0coOH
cBimKka a00 BHjamsie 0OBMHYBAYEHOTO 13 3aJIM CYJOBOTO 3acCiaHHS HAa 4Yac JOMHUTY
Takoro cBijka. [licis moBepHEHHs /10 3aJii CYIOBOI0 3acCi/laHHs, 0OBUHYBAYEHOTO Ma€e
OyTu O3HAHOMJICHO 31 3MICTOM IOKa3aHb CBiJKa, BIH MO)K€ KOMEHTYBaTH iX Ta
CTaBUTH CBIJIKY 3alITUTAHHS Ye€pe3 TOJIOBYIOUOT0 O€3 3yCTpidl 31 CBIJIKOM [6].

Bignosimno go cr. 274 KIIK JlutroBchkoi PecmyOmiku, KO € JIOCTaTHI
MiJICTaBH BBAKATH, MO0 MPHUCYTHICTh OOBHHYBAYEHOTO TMEPEIIKOKATUME IHIIIOMY
OOBHHYBaY€HOMY, TMOTEPIJIOMY YW CBIAKY HaJaTu TpaBIMBI  MOKa3aHHS,
OOBHHYBaYeHUI MO)ke OyTHM THMYacOBO BHAAJEHHI 13 3ajU CyJOBOTO 3aciliaHHs 3a
pilleHHAM cyay. Y UbOMY BHIMAJKY, KOJTU OOBHHYBAaU€HHUU TMOBEPTAETHCA O 3aid
CYZIOBOTO 3acCiJJaHHs, TOJIOBYIOUMH MOBIAOMIISIE MOMY 3MICT HaJaHMX TOKa3aHb Ta
HAJa€ MOXJIMBICTh TIOCTABUTH 3allUTaHHS JOMUTAHUM 0cC00aM, a TaKOX HajaTu
BJIACH1 MOSICHEHHS 111010 OTPUMAaHUX MOKa3aHb [7].

Caoero yeproro, 3a 3mictoMm cT. 327 KIIK Pecnybmiku CnoBeHist cyq MOXe y
BUHATKOBHX  BHUNAJKaX TMPUUHATH pINICHHS MNP0 THUMYACOBE  BHUIAICHHS
O0OBHMHYBAUYE€HOTO 13 3ajld CYJOBOTO 3acCiJJaHHS, SKIIO IHIIMA OOBHMHYBauCHHH abo
CBIJIOK BIJIMOBJISIETHCS 1aBaTHU MOKA3aHHS B MOr0 MPHUCYTHOCTI ab0 SKIIO 0OCTaBUHU
BKa3ylOTh Ha T€, IO BiH HE TOBOPUTHMME IMpaBAy B Horo mnpucytHocti. [licms
MOBEpHEHHS! OOBHHYBAY€HOTO 0 3alld CYIOBOIO 3acilaHHS WOMY OTrOJIOLIYHOTHCS
MOKa3aHHs 1HIIOro 0OBUHYBaYeHOro ado cBiaka. OOBUHYBau€HHI Ma€ MPaBO CTaBUTU
1HIIIOMY OOBHMHYBau€HOMY a00 CBIJIKY 3alTUTaHHS, a TOJIOBYIOUMI 3alUTyE HOTO, YU €
y HBOT'O 3ayBa)K€HHS IMIOAO iXHIX MOKa3aHb [8].

[Ipore ¥ Takuii HOpPMAaTMBHUN MIAXIJ HE CHOpUSE peami3alii Ipasa
OOBHHYBaY€HOTO 3aXMUCT, OCKUJIbKH BIAMOBI/I CBIJKA Ha MOT0 3alIUTaHHS HE MaTUMYTh
CTaTyCy JuKepesia JI0Ka3iB (MMOKa3aHb).

3 mo3utii €BponencrKOT0 Cyy 3 MpaB JIIOAWHU, CTOPOHI 3aXUCTY HEOOXITHO
3a0€3MeunTH MOXKJIUBICTh JOMUTATH KIIFOYOBOTO CBIJIKA CTOPOHH OOBHWHYBAu€HHS B
cyni (Lutsenko v. Ukraine) [9], ocnoproBaru iHIN «BaXXJMB1» YU «BUPIIATBHI»
JI0Ka3u, 30KpeMa JOKyMeHTH abo peuoBi mokazu (Mirilashvili v. Russia) [10].

OO6BHUHYBaYE€HOMY CJIiJI TapaHTYBaTH 3MOTY CTEKUTH 3a MOBEAIHKOIO CBIAKIB Mij Yac
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JOTUTY Ta OCMOPIOBATH JOCTOBIPHICTD iX moka3aHb (Bocos-Cuesta v. the Netherlands
[11], P.S. v. Germany [12]).
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