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AZORBAYCANIN MESO VO KOLLUQ BITKILiYiNIN III DOVR RELIKTLORi: NADIiR VO
DOMINANT NOVLORIN MUASIR VOZiYYOTI

Qarayev S.0.
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Xiilasa

Azorbaycanin meso vo kolluq bitkiliyindo Poltav Florast moxsiis 11 fosiloya, 12 cinso aid 12 név, Turqay
florasndan 16 fasiloyo, 28 cinsi aid 38 nov, Kserotermik reliktlordon 3 fasilo, 4 cinso aid 4 ndv oldugu miisyyon
edilmisdir. Umumilikds 24 név nadir bitki kimi “Azorbaycan Respublikasimin Qirmizi Kitabina” daxil edilmisdir.

Aparilan tdoqiqatlar noticesindo Taxus baccata L., Hedera pastuchovii Woronow., “Danae rasemosa (L.)
Moench va Diospyros lotus L. novlorinin bioloji, bioekoloji vo arellarinin ekocografi xiisusuiyyatlori nozaro alaraq
Poltav, Pyrus salicifolia Pall. vo Amygdalus fenzliana (Fritsch.) Lipsky. novlorini sio III dovriin Kserotermik
reliktlorine aid edilmisdir.

[1k dofa tarafimizdon Qax rayonunun “Ilusu” Milli Parkinda “Ulu kérpii” yaxiliginda, Kiirmiik ¢aymin axar1
istigamotindo sag sahilindo d.s. 1000-1100 m. hiindiirlikdon baslayaraq yuxart dogru Taxus baccata L. vo
Carpinus betulus L. ndvlarinin dominantliq taskil etdiyi unikal meso bitki birliyi miioyyon edilmisdir.

Aparilan todqgiqatlar zamani molum olmusdur ki, Azarbaycanin orazisinds Relikt névlorin 1 meso bitkiliyi
tipindo, 7 formasiya sinifido, 26 formasiya qrupunda vo bir kolluq bitkilik tipinds, 2 formasiya sinifindo 7 forma-
siya qrupunda yer alir. 34 nov relik bitki meso vo kolluq formasiya qruplarinda dominant névlerdendir (Quercus
iberica Stev., Q. macranthera Fisch. Et C.A.Mey., Carpinus betulus L., Fagus orientalis Lipsky., Mespilus ger-
manica L., Pinus kochiana Klotzsch ex C.Koch, Taxus baccata L., Salix alba L., Ulmus scabra Mill., Alnus bar-
bata C.A.Mey., Castanea sativa Mill., Tilia begoniifolia Stev., Diospyros lotus L., Pterocarya pterocarpa
Michx.Kunth. va s.) Relikt ndvler an ¢ox Yiiksok dag mesoalori, Subtropik mesolor vo Megoalt1 kolluglar formasiya
sinfilorinds dominantliq togkil edir.

Azarbaycanin mesa va kolluq bitkiliyinin relikt ndvlarinin bioloji xiisusiyyatlarini analiz edsrak, tarixi qruplar
tizra tohlil edilorak, arellarimin torpaq- iqlim soraitini, ekocografi xiisusiyyatlari nozars alinaraq: Talis botaniki
cografi rayonunu, Boyiik Qafqazin Conub Yamaclarini, Batabat mego massivini subtropik vo mezotermik, Sorur
rayonu Qaraqus dagi, Culfa rayonun Lokitag kondi, Boyshmadli kondlari istiqgamatinds ©linca ¢ayin otrafini, Xizi
daglarini kserotermik relikt orazilor hesab edo bilarik.

Meso vo kolluq bitkiliyina qlobal iglim doyiskanliklori vo antropogen amillorin monfi tosirlorinin artdigi
milasir dovrds Talig botaniki cografi rayonun, Boyiik Qafqazin Conub yamaclariin galacokds do relikt, nadir vo
endem novloar iigiin alverisli siginacaq arazilori olacagini sdylomok olar.

Abstract

It has been determined that in the forest and shrub vegetation of Azerbaijan there are 12 species belonging to
12 genera and 11 families characteristic of the Poltava flora, 38 species belonging to 28 genera and 16 families
from the Turgai flora, and 4 species belonging to 4 genera and 3 families classified as xerothermic relicts. In total,
24 species have been included in the “Red Book of the Republic of Azerbaijan” as rare plants.

As a result of the conducted research, taking into account the biological, bioecological, and ecogeographical
characteristics of the ranges of Taxus baccata L., Hedera pastuchovii Woronow., Danae racemosa (L.) Moench,
and Diospyros lotus L., as well as Pyrus salicifolia Pall. and Amygdalus fenzliana (Fritsch) Lipsky, these species
have been classified as xerothermic relicts of the Tertiary period.

For the first time, a unique forest plant community dominated by Taxus baccata L. and Carpinus betulus L.
has been identified by us in the Ilisu National Park of the Qakh district, near “Ulu Bridge,” on the right bank of
the Kurmuk River, starting from an altitude of 1000—1100 meters above sea level and extending upward.

During the research, it was found that relict species in Azerbaijan are distributed across 1 forest vegetation
type, 7 formation classes, and 26 formation groups, as well as within 1 shrub vegetation type, 2 formation classes,
and 7 formation groups. A total of 34 relict plant species are dominant within forest and shrub formation groups
(including Quercus iberica Stev., Q. macranthera Fisch. & C.A. Mey., Carpinus betulus L., Fagus orientalis
Lipsky, Mespilus germanica L., Pinus kochiana Klotzsch ex C. Koch, Taxus baccata L., Salix alba L., Ulmus
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scabra Mill., Alnus barbata C.A. Mey., Castanea sativa Mill., Tilia begonifolia Stev., Diospyros lotus L., Ptero-
carya pterocarpa Michx. ex Kunth, and others). Relict species are most dominant in high mountain forests, sub-
tropical forests, and undergrowth shrub formation classes.

By analyzing the biological characteristics of relict species in the forest and shrub vegetation of Azerbaijan,
classifying them into historical groups, and considering the soil-climatic conditions and ecogeographical features
of their ranges, the Talysh botanical-geographical region, the southern slopes of the Greater Caucasus, the Batabat
forest massif (as subtropical and mesothermic), as well as Mount Garaqush in the Sharur district, the surroundings
of the Alinja River in the direction of Lakitag village of Julfa district and Boyahmadli village, and the Khizi
mountains can be considered xerothermic relict areas.

In the modern era, when the negative impacts of global climate change and anthropogenic factors on forest
and shrub vegetation are increasing, it can be stated that the Talysh botanical-geographical region and the southern
slopes of the Greater Caucasus will continue to serve as favorable refuge areas for relict, rare, and endemic species

in the future.

Acar sozlar: Azorbaycan, Meso bitkilik tipi, Kolluq bitkilik tipi, Poltav florasi, Turqay florasi, relikt ndv,

relikt areal, dominant novlor, 111 dovr.

Keywords: Azerbaijan, Forest vegetation type, Shrub vegetation type, Poltava flora, Turgay flora, Relict

species, Relict range, Dominant species, Tertiary period.

GIRIS

Azarbaycan Respublikasi orazisinin 6ziinomoxsus
meso (FOREST) vo kollug (SCHURBS) bitki ortiiyii
tarixi tektonik hadislorin, qlobal iqlim doyismolorinin,
iimumi ekosistemlorin, ekoloji amillorin vo cografi yer-
logmonin tasirlari altinda formalagmisdir.

Reliktlor mesa vo kolluq bitkiliyinin qiymatli, an-
tropogen amillors vo ilgim doyismolorine daha hosas
novlorindondir. Odur ki, diinyada reliktlorin todqiqi ak-
tual botaniki todqiqat istiqgamaotlorindondir.

Saksonov S. V. vo bagqalar1 Volga daglarinin
relikt  bitkilorini  tohlil edorok, belo noaticoyo
golmisdirlor ki, ayri-ayrt novlerin ekocografi, bi-
ockoloji xiisussiyyatlorini orazinin florasinin tarixi for-
malagmasi ilo birlikdo Gyronmok magqsodouygundur
[23].

Haciyeva B.A., Astamirova M.A. vo Teymurov
A.A. Cegenistan vo Inqusetiya orazisnds iiiincii dovr
reliktlorinin areallarmin son 150 il arzinds, antropgen
tosirlorin, xususilo miiharibalor naticesindo xeyli
azaldigini qeyd etmislor. Ugiincii dévr reliktlorinin
miasir qaliglarmin Syrenilmesinin Simali Qafqazin
meso florasinin florogenezinin aydinlasdirilmasinda
boyiik shamiyyati oldugu gonastine golmisglor. Orazida
moveud olan Taxus baccata L., Hedera pastuchowii
Woronow. relikt nvlerini Rusiyanin Qirmizi Kitabina
daxil edildiyini qeyd etmislor. Taxus baccata L. fistiq,
fistig-valas meslorinds oldugunu, Hedera pastuchowii
Woronow. iso daha c¢ox palid-volos mesalorinds
yayldigmi vo osason vegetativ yolla ¢oxaldigini
gostormiglor [26].

B.B. Namzalov vo bagqalar1 Conubi Sibirin dagliq
meso-¢61 komponentinin strukturunda relikt hadisalori
aragdirmislar. Burada qodim orta yerin boreal florasina
monsib daqliq Asiya elementlorinin kicik yarpaqli Lo-
nicera microphylla Willd. ex Schult., Cotoneaster meg-
alocarpus Popov, Spiraea hypericifolia L., Juniperus
sabina L. vo digor relikt novlori yayilmigdir. Burada
relikt bitki alominin siitiirkturunda boreal floranin Spi-
raea media Schmidt, Rosa acicularis Lindl. novlari
xiisusi rol oyanayirlar. Qorbi Zabaykal silsilasinin
yamaclarinda relikt meso-¢omon orazilorinde Achnath-
erum sibiricum (L.) Keng ex Tzvelev, Helictotrichon
altaicum Tzvelev, Artemisia commutata Besser novlori
istiinliik toskil edir [20].

Nikiforov A.R. va Nikiforova A.A. Relikt areal-
lardan olan Krimin dagliq hissesinin relikt vo endem
bitkilerinin geomorfotopunu todqiq etmisdirlor. Krim
daglarinin yuxart qursagmin relikt florasinin endemi-
klori olan Heracleum ligusticifolium M. Bieb.
(Apiaceae), Lagoseris callicephala Juz. (Asteraceae),
Lamium glaberrimum (K. Koch) Taliyev (Lamiaceae),
Scrophularia exilis Popl. (Scrophylariaceae), Sob-
olewskia sibirica (Willd.) P.W. Top (Brassicaceae), Si-
lene jailensis N.I. Rubtzov (Caryophyllaceae). Belo
noticoyo golinmisdir ki, orazinin ekoloji miihitinin
Oziinomoxsuslugunun sobaoblori, bazi nadir ndvlorin
yalniz burada olmasi relyefin spesifikasindan irali galir
[21].

Plamen Glogov Bolqaristanin Sofya bdlgasindaki
Lozenska daginin relikt florasinin mongayini, sistemat-
ikasini, ekoloji va fitocografi qurulusunu, miiasir voziy-
yotini dyronmigdir. Malum olmusdur ki, todqiqat ora-
zisindo 48 cins vo 35 fosiloyo aid 61 relikt nov
yaytlmigdir. Relikt novler Lozenska daginin biitiin flo-
rasmin 7,4%-ni (823 nov) vo Bolqgaristan florasindaki
relikt névlorin 17,6%-ni (347 nov) toskil edir. On gox
relikt novlor Salicaceae (9 n6v) vo Ranunculaceae (4
nov) fosiloloring, Salix (5 név) vo Populus (4 nov)
cinslorine aiddir [27].

Xirrom Sahzad vo b. Morkozi Cinin Qinling
daglarinda vo Sorqi Asiyanin ona bitigik orazilorindo
Dipteronia sinensis ndviiniin misalinda geoloji va iqlim
hadisalori tosirindon nasli kasilmokds olan vo relikt
agac novlorinin tokamiil tarixini dyronmislor. D. sinen-
sis-in intraspesifik forqliliyi Paleogends, toxminon 39,2
milyon il avval bas vermisdir. Bu, Qinling daglarinin
stiirukturu ils six baghdir. Qinling daglarinda va Sorqi
Asiyanin ona bitisik arazilsrinds bitkilarin nasil diver-
gensiyasina va bitki populyasiyasinin tokamiiliine tek-
tonik vo iglim doyisikliklorinin tasirlorinin mexaniz-
mini agmaga komok edir [30].

Cindoki Qinling Daglar1 Sorqi Asiyada kritik
biomiixtolifliyin qaynar noqtslorindon hesab olunur.
Burada 337-don ¢ox oksoriyyati relikt olan nasli
kasilmokda olan bitki névii vardir [32].

Caralambos Neyofitou vo b. Morkozi Avropa
palidlarmin relikt stendlorini tohlil etmiglor. Onlarin
fikirnco Morkozi Avropanin relikt palid novleri son
buzlaq dovrindon sonra siirotlo genis orazilords
yayllmig vo Holosen dovriiniin ovvelinds indiki
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yayllma diapazonuna c¢atmisdir. Q. Petraea, Q. ro-
burun va Q. Pubescens novlarinin relikt populyasiya-
larina olgatanligit mahdud olan , mshsuldar olmayan
yerlordo rast golmok olar. Relikt vo idaro olunan
stendlar arasinda genetik miixtsliflik vo forqlondirmads
forglar tapilmamigdir [28]. .

Mauro A. M. va b. Portuqaliyanin morkazi
bolgosindo  Prunus lusitanica L. relikt noviini
Oyronmislor. Prunus lusitanica L. Avropada xiisusi
goruq arazilorinds olan iber-Magrebdo yayilmis pale-
otropik relikt novdiir. 15 il avval aparilmis miisahi-
dolorlo miiqayisedo hazirda bu néviin fordlorinin
saymda 40% azalma, yasayis miihitinin keyfiyystindo
monfi doyisiklik agkar edilmisdir. Bunun asas sobablori
do mdvsiimi bas veran kond otarfar yanginlar, Acacia
dealbata Link vo Ailanthus altissima (Mill.) Swingle
kimi invaziv névlarin siiratlo ¢oxalmasi olmusdur [29].

Tang C.Q., Matsui T., Ohashi H. vo bagqalart
Sorqi Asiyada relikt bitki ndvlori ticiin uzunmiiddotli
sabit yasayis yerlorinin miloyyon edilmosini
Oyronmislor. Miiasir dovriimiizdo Sorqi Asiyada Paleo-
gen-Neogen vo daha ovvallki dovrlors aid olan bir ¢ox
“relikt” bitki novleri var. Todqiqatlar 133 relikt cins
tizarinds aparilmisdir. Onlardan 98%-i oduncagqli, 2%-
i ot, 93 cins Sorqi Asiya endemiki, digor 40 cins iso
Sorqi Asiya ilo diinyanin diger hissalori arasinda dis-
junct paylanmalara malik cinslordir. 133 cinsdo olan
442 relikt néviin 15,3%-ni gimnospermlor, 84,7%-ni
iso angiospermlor toskil edir. Belo noticoyo golmislor
ki, 2070-ci ilo gader relikt névlarin yiliksak zonginliyi
ilo potensial alverisli orazilor azalacaq, baxmayaraq ki,
biitovliikdo orazilor genislonacok. Cinin conub-
gorbindaki vo Vyetnamin simalindaki orazilor qodim
nasillori qoruyub saxlaya bilocok uzunmiiddatli iqlim
baximindan sabit siginacaq kimi qalacaqdir [31].

Yang J. vo b. Cindo relikt Pteroceltis tatarinowii
ndviiniin potensial cografi yayilmasina iqlim dayisikli-
yinin tasrini dyronmislor. Ulmaceae fasilasindon olan
Pteroceltis tatarinowii nadir vo nasli kasilmokds olan
tctincli dovr relikt bitkisidir. 2000 ildon ¢oxdur ki
Cinin modoni florasinda miixtolif mogsadlor {iglin
becorilir [33].

Taniya I. V., Seveuk O. M. va Leyba L. O. Qarbi
Abxaziyada Kolxidanin bir hissasi olan, Qafqaz vo Av-
rasiyanin dag silsilolori arasinda unikal tobii ekosistem-
lor malik dorman bitkilarini vo nadir névlerini tadqiq
etmiglor. Orazids 1201 bitki ndvii vardir ki, onlarin da
64 fosiloyo daxil olan 179 ndvii nadir bitkilordir. Parkin
florasinda 48 fasiloys, 93 cinso aid 115 név dorman
bitkisi vardir ki, onlardan 17 névii relikt vo endem
bitkilordir (A/nus Barbata C.A. Mey., Hedera Colchica
(Koch) K. Koch, Hypericum Xylosteifolium (Spach) N.
Robson, Ilex Colchica Colchica L., Solanum Iberica
Fisch. vo Mey., Tamus kommunan Asica RUPR.)
novlordir [25].

Azorbaycanda meso Ortiiylinii vo relikt novlori bir
sira  aspektlordon  A.A.Qrossheym, 1.S.Sofarov,
L.I.Prilipko, H.9.8liyev, V.C. haciyev, K.S.9sadov ,
E.M.Qurbanov , M.Y.Xalilov, T.H.Talibov, V.S.Nov-
ruzov, Q.S.Mommadov, E.O.Igondor, H.M.Soforov,
M.T. Cabbarov, V.S. Forzoliyev.,, E.F.Yusifov,
Z.A.Ibrahimov va basqa alimlor dyronmislor [8s.213].

Qrossheym A.A.Talis vo Kolxidi floralarim
miiqayisoli 0yronmis, relikt bitkilorin analizi ilo baglh

xeyli tadqiqat iglori aparmisidr. O relikt araziloirds on-
larla bitki noviinii ilk dofo elmi baximdan miioyyon
etmig, adlandirmig, sistematik tohlilini aparmisdir.
Bitki ndvlerinin sayini miioyyan etmis, filogenezini
Oyronmisdir [18].

Sofarov 1.S. Azerbaycani florasinda olan IIT dovr
relikt bitkilorinin on ¢ox rast golinon agac vo kol
novlorinin  asas tadqiqatcilarindan  biri  olmusdur.
Azorbaycanin relikt dendroflorasina aid Smilax excelsa
L., Rubus Raddeanus Focke., Hedera Pastuchowii
G.Wor., Albizzia julibrissin Durazz., Gleditsia caspia
Desft., Quercus castaneifolia C.A.Mey., Q.iberica Stev.
Ex Bieb., Parrotia persica C.A.Mey., Ficus carica L.,
Fagus orientalis Lipsky., Vitis sylvestris C.C.Gmel., vo
s relikt névlorin tarixi tokamiil marhalslarini, bioekoloji
xiisusuiyyatlarini, yayilma arellarini, goxaldilmas1 yol-
larint vo tosorriifat shomiyyatlorini dyronmisdir [24].

Haciyevin V.C. fikirinco Boyik veo Kigik
Qafqazda Quercus, Tilia, Acer vo Alnus cinslorinin bir
vo ya iki novlori osas meso omologatirci agaclardir.
Yiiksoklik artdiqca iri gévdoli mesolor get-gedo algaq
govdoli, hotta park tipli megolora cevrilirlor. Belo
mesolordo Boylik Qafqazda - Quercus macranthera
Fisch., Acer trautvetteri Medw .; Kigik Qafqazda-Bet-
ula Litwinowii Dol, Naxc¢ivan MR yiiksokdagliglarnda
- Quercus macranthera L. Tstinliyd ilo lokal
yiiksokdagliq mesolori; Talis mesolorindo iso Hirkan
moangali enliyarpaq cinslorden: Parrotia persica C.A.
Mey., Quercus castanefolia C.A. Mey., Fagus orien-
talis Lipsky, Taxus baccata Fisch., Carpinus caucasica
Grossh. yiiksok- dagliglarda iso Quercus macranthera
Fisch, va s. novlorino rast golinir [7. Soh. 29-36].

Yusifov E.F. vo Haciyev V.C. Hirkan Biosfer
Rezervatininda relikt bitkilordon Albizzia julibrissin
Durazz., Parrotia persica C.A.Mey., Acer velutinum
Boiss., Ficus carica L., Fagus orientalis Lipsky., A.lae-
tum C.A. Mey., Quercus castaneifolia C.A.Mey., Alnus
subcordata C.A.Mey. va F.excelsior L. novlori iis-
tiinliik toskil etdiyini gqeyd edirlor. Hirkan mesolorinda
IIT dévriin zengin relikt novlerindon digorlori: Pyrus
boissieriana Buhse., P. Hyrcana F.exM., P.
Groshrimiii Fed., Danae racemosa L., Taxus baccata
L., Zelkova hyrcana Gross., Acer hyrcanum F.ex.M.,
Ruscus hyrcana Poyark., Ilex hyrcana Poyark., Di-
ospryuros Lotus L., Pterocarya pterocarpa Kunth ex 1.
lljinsk., Punica granatum L., Buxus hyrcana Poyark.,
Zelkova carpinifolia (Pall) C.Koch. va Juglans regia L.
todqiqat orazisndo iimumilkdo nadir vo nasli
kosilmokdo olan 51 név vardir [12 ].

Osgorov A.M. qey edir ki, Qarabag mesalorini
omolo gotiron agac cinslori, asason relikt novlordir:
Qafqaz velasi (Carpinus caucasica) mesd Ortilyll niin
44 faizini, sorq fistig1 (Fagus orientalis) 31 faiz, ibe-
riya palidi (Quercus iberica) va sorq palidi (Q.macran-
thera) 21 faizini toskil etmisdir. Bundan basqa
Qarabagda relikt bitkilordon Adi qoz (Jiglans regia L.),
Adi sabalid (Castanae sativa Mili.), Pirkal (I/lex hyr-
cana), Qaragohra (Taxus baccata), valosyarpaq azad
agac1 (Zelkova carpinifolia (Pall.) C. Koch) n&vlari
yaylmisdir. Zelkova carpinifolia mesoliyi orazinin
Araz caymna yonoalon yamaclarinda 300 ha sahado qal-
misdi. Bu da Azarbaycanin Kigik Qafqaz regionunda
yegano azad agact mesoliyidir [6. Soh.12-14].

Bayramava A.A. Azorbaycanin Qarb rayonlarinin
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xiisusi qorunan arazilorinds 21 ndv Azarbaycan, 47 név
Qafqaz endemi, 54 relikt n6év oldugunu goéstormisdir.
Son 60-70 ilds antropogen amillarin tosiri ilo Quercus
macranthera, Acer frautvetteri, Betula pendula, B.litvi-
novii, Ulmus glabra, Padus avium, Laurocerasus offic-
inalis kimi reliktlorin tobii yayilma sahosi xeyli

azalmigdir [13 ].
MATERAIL VO METODLAR

Azorbaycan Respublikasi orazisi sorti olaraq 5

boyik (Boyik Qafqaz, Kicik Qafqaz, Kiir-Araz

ovaligi, Naxg¢ivan vo Talis) ve 20 yarim botaniki-

cografi rayona boliiniir. Sakil 1.

Sakil 1. Azarbaycanmin Botaniki- Cografi rayonlari: 1. Boyiik Qafqaz, 2.Ki¢ik Qafqaz, 3.Kiir-Araz ovaligi, 4
Talis, 5.Nax¢ivan

Azorbaycan Respublikas1 orazisi Alp-Himalay
geosinklinalinin bir hissasi olub, Sarqi Avropa tavasi
ilo Afrika-Orabistan tavalarinin toqqusdugu sorhaddo,
Qafgazin conub-sorqinda 39° 24', 41° 54' simal en
dairolori arasinda vo 44° 46', 50° 45' sorq uzunlugunda
yerlogir. Azorbaycan orazisinde Kaynazoy yash
siixurlar vo ¢okiintiilor iimiimi orazinin 4/5 hissasini
togkil edir. Azorbaycan Qafqazin conub-sorqindo,
miilayim va subtropik iqlim qursaqglarinin qovusdugu
orazidodair. Boyiikk Qafqaz daglar1 simaldan golon
soyuq, Ki¢ik Qafqaz daglart iso conubdan golon isti
quru tropik hava axinlarmin tosirini azaldir. Xozor
donizi iso igliminin miilayimlosmasina tasir gostarir.
Diinyada moévcud olan 7 iglim qursagindan
Azorbaycanda subtropik (iimumi orazinin oksoriyyati-
65 %) va miilayim iqlim (Boyiik Qafqaz daglarinin
simal-gorqinds (limumi orazinin 35 %-i)) qursaqlart
vardir. Orta illik temperatur Kiir-Arazda 14,5 °C;
daglara dogru havanin temperaturu azalaraq 2000 m
yiiksoklikda 4-5°C, 3000 m yiiksaklikds isa 1-2 °C,
yiiksok dagliqda ise 0 °C-don asagidir. Miitlaq maksi-
mum (+46 °C;) vo minimum(-32 °C) temperatur
Naxgivanda Culfa rayonunda miisahido edilir. Olko
arazisinds ilin an soyuq ay1 yanvardir. Yanvar ayinda
havanin orta ayliq temperaturu diizonlik vo dagstoyi
arazilords 0 °C-don yuxari, Abseronda, sahilboyu
arazilor vo adalarda 3—4 °C, 2000 m yiiksoklikdo —5—6
°C (Naxgrvan MR-da —7 °C), 3000 m-da iss o toqriben
—12-13 °C olur. Respublika orazisindo dag-¢oman,
dag- meso, comon-mes9, qara, qonur, qohvayi, sabalidi
(boz-gohvayi), sar1 va s. torpaq tiplori olmast miisyyen
edilmisdir. Qara torpaglar humus miqdar1 10-12%,

gohvoyi vo qonur dag-meso torpaglarinda 5-10%,
sabalidi torpaqglarda 4-6%, boz-qonur vo boz
torpaqlarda 2-3%-o qodor olur. Azozrbaycanin torpaq
Ortiiyiiniin 25 tipi, 60 yarimtip formalari vardir. Hiin-
diirliiys goro torpaqlar asagidaki kimi yayilmisdir [1,3,
4].

Diinyada mesgolorin iimumi sahasi 4 milyard
hektardir. Bunun toxminen yarist 4 6lkenin payina
diistir: Rusiya Federasiyasinda 809 milyon ha., Brazili-
yada 478 milyon ha., Kanadada 310 milyon ha., ABS-
da 303 milyon hektar1 mess arazisi vardir. Son 200 ildo
diinya iizro meso orazilorinin sahoasi 2 dofodon g¢ox
azalmigdir. Azerbaycanda mesolorin iimumi sahasi
1021 min hektardir. Bu da Azsrbaycan orazisinin
11,8%-ni toskil edir. Bu roqom Rusiya Federasiyasinda
44%, Latviyada 41%, Giirciistanda 39% toskil edir.
XVII-XIX asrlords indiki Azarbaycan arazisinin 35%-
i meso ilo Ortili olmusdur. Azorbaycanin meso
orazilorinin 49%-1 Boyiik Qafqazin, 34%-i Kigik
Qafqazin, 15%-i Talis zonasinin vo 2%-1 Aran
zonasinin (Nax¢ivan MR ils birgs) payina diisiir [10].

Azorbaycanin dagliq orazisindo meso bitkiliyi
saquli zonalliq lizrs li¢ qursaga ayrilir: 1. Asagr meso
qursagi-deniz sathindon 600-700 m hiindiirliikds olan
dag meso torpaqlarinda yayilir; 2. Orta meso qursagi-
800-1000-1700 m hiindiirliikds qo-nur dag-meso
torpaqglarinda formalasir; 3. Yuxar1 dag-meso qursagi-
1700-2100-2400 m hiindiirliikkds aciq qonur dag meso
vo ¢omon meso torpaqlarinda rast golinir. Respu-
blikanin ayri-ayri rayonlarinda fiziki-cografi, iqlim va
torpaq soraitindon asili olaraq mesolik faizi do
miixtolifdir. Azorbaycan orazi-sinds on yiiksok mesolik
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40%-don cox Boyiik Qafqazin conub makroyamaci ray-
onlar1 (Balakon, Zagatala, Oguz, Qabalo, Ismayill),
Qarabag iqtisadi rayonu, Xankandi vo qismen Talis
(Astara) rayonlart ii¢iin xarakterikdir. Orta mesolik
faizi (20-40%) ils saciyyslonan orazilor Boyiik Qafqaz
(Soki, Quba ra-yonlari), Kicik Qafqaz (Godoboy,
Daskason, Kalbacar, Lagin rayonlar1) vo Talisa man-
subdur. Orta soviyyado olan mesgalik (10-20%) orazilor
Kigcik Qaf-qazin qorb rayonlari (Qazax vo Tovuz) iiciin
sociyyovidir. Asa-g1 mesalik faizino (1,1-10%) Sabran,
Samaxi, Somkir vo Xocavond rayonlari daxildir.
Naxcivan MR, Ceyrangdl, Qobustan qis otlaqlari,
Cobrayil vo Fiizuli rayonliari, Abseron yarimadasi,
homginin alp ¢o-monlori mesosizdir (mesolik faizi 1%-
don azdir). Respublikanin diizon hissasindo do mesolor
geyri-barabor paylanmigdir. Nisboton megoli massivlor:
Agstafa rayo-nunda Qarayazi mesosi vo Xagmaz ray-
onunda Yalama mesosi yayilir; 1-1,5 mesolik faizino
malik olan Tuqay mesosi saholori Yevlax, Bords,
Agdas vo Agcabadi rayonlarinda yerlosir. Kiir-Araz
ovaliginin qalan hissasi demak olar ki, mesosizdir [1].

Todqgiqatin materiali Azorbaycan Respublikasi
orazisinin dendroflorasinda yayilan, eyni zamanda
meso vo kolluq bitkiliyinds dominantliq togkil edon III
dovriin relikt ndvlordir.

Tadqiqatin metodlari:

E.M.Qurbanova Azorbaycan Respublikasi meso
vo kolluq bitkiliyini gorti olaraq 1 meso bitkiliyi tipi, 7
formasiya sinifi, 34 formasiya qrupu ve bir kolluq
bitkilik tipi, 2 formasiya sinifi 9 formasiya qrupunda
tosnif etmisdir [8. 5.219-279 ]. Dominant reliktlori bu
tosnifat {izro saciyyslondirilmisdir.

Reliktlorin geoloji dovrlor iizrs tosnifati vo iimumi
siyahist  A.A.Qrossheym [17], V.I.Baranov [14.
Soh.195-204] va A.N.Kristofoviga [19.S0h.555-557]
gora verilmisdir.

Tadqiq olunan nadir bitkilorin qirmizi siyahisi vo
statuslariin miioyyon edilmasindo Azorbayca Respu-
blikasinin Qirmiz1 Kitabindan [2] istfads edilmisdir.

Cins vo novlarin adlart World Flora Online [34]
informasiya sistemina gors verilmisdir.

MUZKAR®D VO NOTICOLOR.

Mesalor o6zlori do flora va faunanin for-
malagmasina tosir edir. Diinya florasinda 125 min-don
¢ox agac vo kol novil yayilmigdir. Bu névlordon comi
6%-1 Avropada bitir ki, onlarmn da 3,5 %-i aborigen
bitkilordir [5 s.25].

Azorbaycan mesolori 3 yarimzonaya boliiniir: 1.
Iynayarpaqli mesolor (Tayqa) yarimzonast; 2. Qarisiq
(enliyarpagli-iynayarpaqli) mesalor yarimzonasi; 3.
Enliyarpaqli megalor yarimzonasi. Respublikanin oksar
mesalorine  regionun  toqriban  90%-do  daghgq
qursaglarda, 10%-ds iso diizonlik srazilordos rast golinir.
Mesolor Boylik vo Kigik Qafqazda, Taligin diizen vo
dagliq hissolorindo daha ¢ox yayilib. Iynoyarpaqli
mesolor meso fondunun 25%-o godorini togkil edir.
Azorbaycanin dendroflorasinda olan endemik novlorin
coxu Orta Asiya elementi kimi Nax¢ivan MR-nin flo-
rasinda rast golinir. Taligda tasadiif olunan endemiklor
iso Hirkan mongolidirlor, yoni iglincii dovriin
reliktlorindondir [9].

L.iI.Prilipko Azorbaycanin meso bitkiliyinin ti-
poloji vahidlarini bels geyd etmisdir: Mesa bitkiliyi: A)
Enliyarpaqli mesolor; B) Hirkan relikt mesolori; C)

Diizonliyin enliyarpaqli mesolori; C) Tuqay mesolori.
Miiollif Azorbaycan tobistindo 48 fasiloys daxil olan
135 cinso aid 435 agac vo kol ndviiniin yayildigini qeyd
edir. Bunlardan 119 ndév agac, 316 ndv ise kol
bitkisidir. Agac vo kollar imumi floranin 10 faizini
toskil edir. Kollara yarimsshra va dag kserofit bitkili-
yinda rast galinen algagboylu kollar da aid edilir. Agac
va kollarin 70-den ¢ox novii (imumi ndvlerin 16%-1)
endemik bitkilordir ki, onlarin da ¢oxu reliktlordir [22].

Son odabiyyatlarda iso Azorbaycan florasinda 467
név agac vo kol bitkilorinin yayildigi gostorilir.
Aparilan tohlillors gora 1975-ci ildo Azorbaycanda 24,
1984-cii ilda 28, 1989-cu ildo iso 45 nov nadir vo nas-
likosilmokdo olan agac vo kol bitkilori miioyyon
edilmigdir. Hal-hazirda iso bu rogom 100-don ¢oxdur
[11].

Azorbaycanin yiiksok dagliq bitki ortiiyiiyndo sub-
alp meso bitkiliyi iki qrupa boliiniir: 1) mesa ilo ortiil-
miis dag yamaclari bitkiliyi; 2) he¢ vaxt meso bitkiliyi
olmayan vo ya coxdan mesolori kosilmis dag yamac
bitkiliyi. Subalp mesalords subalp sorq fistig1 mesolori
(Fagus ori-entalis Lipsky), subalp sorq palidi (Quercus
macranthera Fisch. et C.A.Mey. ex Hohen.) mesalori
doniz soviyyesindon 1700-2100 m yiiksoklikdo
(Nax¢ivan MR-da 2500 m) yayilmislar. Subalp ayilon
tozagaci mesolori (Betula pendula Roth) 1700-2000 m-
9 godar hyiindiirlikde Boyiik vo Kigik Qafqazda lokal
sokilda yayildigi halda, Taligda rast golinmir [8s.214].

Azorbaycan meso vo kolluq bitkiliyinin osas vo
qiymatli elementlorinden biri da relikt névlordir.

Kaynazoy erasinin III dovriniin Paleosen vo
Eosen morhalalorinds iglim isti vo riitubstli olmusdur.
Bu dovrds Poltav florasi- asason homisoyasil bitkilor
ustiinliik togkil etmisdir.

Ucgiincii dévriin Oligosen morhalasinin avvalir-
indon etibaron diinyanin yekcins tropik iglimi vo buna
da uygun olaraq tropik flora diferrensasiya olunmaga
basladi. Homigoyasil Poltav florast miilayim iglimo
uygun yarpagqlarint tokon Turqay florasi ilo todricon
ovaz olundu. Bu proses Avropadan baslayib, simala
dogru getmisdir. O climlodon Araliq donizi otarfini vo
Qafqaz1 da ohato etmisdir. Turqay florasinda Faqus L.,
Ulmus L., Betula L., Quercus L., Juglans L., Ptero-
carya Runth., Acer L., Vitis L., Zelkova Spch., va s
yarpagini tokon cinslor iistlinliik togkil etmislor. Oliqos-
enin ortalarinda Turqay florast Asiyadan Yaponiyaya,
Saxalindon Kazaxistana, Urala, Avropada Sotlandiya,
Ingiltoraya qadar yayilir vo iynoyarpaglilarin areallarim
sixigdirirlar. III  dovriin - sonlarindan, IV dovriin
ovvalarindon etibaran buzlagsma ilo slagadar olaraq
Avropa, Asiyada, Qafqazda, o ciimlodon do indiki
Azorbaycan orazisindo Oliqosen dovriindon genis
yayi1lmig Turqay florasinin areallar1 ki¢ilmays baglayir

[19.s-552.].
Reliktlorin  tadqiqi  tokamiiliin istiqamatlori,
moveud  cografi-ekoloji  soraitdo  tarixon  flora

ovaozedilmolarinin, vegetativ vo generativ orqanlarda
bas vermis doyisikliklorin istigametlori vo mexaniz-
milerinin izah edilmesinds miithiim rol oynayir.
Reliktlor areali miisyyanlosdiroan amillorin qlobal
doyisikliklorine miixtalif orqanlarinin cevik reaksiya
vera bilmok xiisusiyyetlorindon asili olaraq, mdévcud
soraito uygunlasmisar [15].

Ugiincii dévr reliktlori- Pliosendon bu yana ciddi



Slovak international scientific journal # 106, (2026)

9

doyisikliklor olmadan qorunub saxlanilan névlordir.

IIT dovr reliktlorini tarixi vo flora komlekslori
baximindan asagidaki quruplara bélmok olar:

1. III dovr subtropik homise yasil Poltav florasi
reliktlori (III dévr arktik floraya qader mezotermik
reliktlor.).

2. 1II dovr arktik floranin yarpagimi token me-
zotermik reliktlori-Turqay reliktlori.

3. III dovr kserotermik reliktlar.

Miiasir dovriimiizdo Azarbaycanin meso va kollug
bitkiliyindo Poltav florasandan 7 fosiloyo, 8 cinso aid 8
nov, Turqay florasndan 16 fosiloni, 28 cinsi ohato edon
38 ndv, Kseritermik reliktlordon 2 fasilays, 2 cinso aid
2 név agac vo kol bitkilori yayilmigdir. III dovriin Pol-
tav vo Turqay florasindan qalma relikt bitkiloro asason
Taligda, Kolxidide vo Boyiik Qafqazin Conub yamacla-
rin1 shato edon mesoalords daha gox tosadiif edilir [ 16].

Aparilan migahidalor gosterir ki, Taxus baccata
L. kdlgaya, saxtaya davaml (-20-25°C), giinasin giiclii
radiasiyasina davamsizidir. Dayaz torpaqlarda yaxsi
bitir, ¢ox quru torpaqlart sevmir. Havanin riitubatino
tolobkardir, long boy atir. Todqiqatlar vo tohlillor
noticosindo Taxus baccata L., Hedera pastuchovii

Woronow., “Danae rasemosa (L.) Moench va Diospy-
ros lotus L. ndvlarinin bioloji xiisusuiyyatlorini nozors
alaraq Poltav florasi reliktlorino daxil etmisik. Bu
novlori do nazars aldigda Azarbaycanin meso vo kolluq
bitkiliyinds subtropik, homisoyasil Poltav florasina (II1
dovr arktik floraya qader mezotermik reliktlar.) maxsiis
11 fasiloya, 12 cinso aid 12 relikt agac va kol ndvleri
yayimisdir. Rhododendron ponticum L. va Smilax ex-
celsa L. novlori istisna olunmagqla diger 10 ndv
“Azarbaycan Respublikasinin Qirmizi Kitabima” daxil
edilmigdir. (Cadval 1).

Naxc¢ivanin meso vo kolluq bitkiliyinin bioloji
xiisusiyyatlorini analiz edorak, burada vo Azorbaycan
Respublikasinin ~ digor  orazilorindo  areallarin
ekocografi amillorinin tohlilini apararkon Pyrus salici-
folia Pall. vo Amygdalus fenzliana (Fritsch.) Lipsky.
novlorini III dovriin  Kserotermik reliktlorine aid
etmigik. Beloliklo Kserotermik reliktloro moxsus 3
fosila, 4 cinso aid 4 ndv qeydo alinmigdir. (Sakil 2.)

Umumilikds Azarbaycanin mesa vo kolluq bitkili-
yinds 30 fasilays, 34 cinso aid 54 relik ndv miisyyon
edilmisdir. Bunlardan 24 n6v nadir bitki kimi
“Azorbaycan Respublikasinin Qirmiz1 Kitabma” daxil
edilmigdir.

Cadval 1.

Azorbaycanin 111 dovr reliktlori, Qirmizi Kitaba diisonlor vo tobii areallar1. Iri botaniki-cografi rayonlar: 1.B&yiik
Qafqaz 2.Kigik Qafgaz 3.Kiir-Araz 4.Talig 5. Nax¢ivan

Fasila,cins va novlar Qirmizi kitaba Novlorin yayilldiglar
diisonlor: National botaniki-cografi ray-
Family, Genus and Species IUCN Qirmz Si- onlar
yahisina gora statuslari.
III dovr Poltav florasi reliktlori
Fabaceae Lindl. Albizzia julibrissin Durazz. EN B2ab(ii,iii,v). 4
Gleditsia caspia Desf. VU A2abcdet3de. 4,5
Hamamelidaceae R.Br. Parrotia persica C.A.Mey. NT 2,4
Moraceae Link. Ficus carica L. (F.hyrcana Grossh.) NT 1,5
Punicaceae Horan. Punica granatum L. VU Blab(], I, iii). 1,2,3,4,5
Platanaceae Juss. Platanus orientalis L. VU A2c¢+3c 1,2,3
Ericaceae Juss. Rhododendron ponticum L. 1
Smilacaceae Vent. Smilax excelsa L. 1,4
Taxceae Lindl. Taxus baccata L. VU A2c¢+3c
Asparagaseae Juss. Danae rasemosa (L.) Moench. NT
Araliaceae Juss. Hedera pastuchovii Woronow. Cohray1 siyahida
Ebeneceae Bent. Diospyros lotus L. Cohray1 siyahida
III dovr Turqay florasi reliktlori
Aceraceae Juss. Acer velutinum Boiss. 1,4,5
A.laetum C.A. Mey. 1,2,4
A.hyrcanum Fish.ex C.A.Mey. 1,2,4,5
A.pseudoplatanus L. 1
Betulaceae S.F.Gray. Alnus subcordata C.A Mey. VUA2cd+3cd. 4
A.barbata C.A. Mey. 1,3,4
Betula raddeana Trautv. VU C2a(ii). 1,2
Carpinus orientalis Mill. 1,24
C.betulus L. 1,5
Corylus avellana L. 1,24
C.colurna L. Caohrayi siyahida 1,2,4
Cornaceae Dumort. Cornus mas L. 1,2,3
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Ericaceae Juss. Vaccinium 10terocarpanlQos L. 1,2
Fagaceae Dumort. Fagus orientalis Lipsky. 1,2,4
Castanea sativa Mill. VU A2c¢+3cd.. 1,2,4
Quercus castaneifolia C.A.Mey. NT. 1,4
Q.iberica Stev. Ex Bieb 1,2,4
Hydrangeaceae Dumort. Philadelphus caucasicus Cohray1 siyahida 1
Kocehne.
Juglandaceae A.Rich.ex Kunth. Juglans regia L. 1,2,4,5
Pterocarya pterocarpa Kunth ex 1. Iljinsk. Cohray1 siyahida 1,4
Malvaceae Juss. Tilia begoniifolia Stev. (T.caucasi- 1,2,4
caRupr.)
Oleaceae Hoffmgg.et Link. Fraxinus coriariifolia 1,4
Scheele.
F.excelsior L. 1,2,3,5
Pinaceae Lindl Pinus kochiana Klotzsch ex K.Koch. | NT. 1,5
Rosaceae Yuss. Mespilus germanica L. 1,5
Prunus spinosa L. 1,4
Cerasus incana(Pall.) Spach. (C.mahaleb L.) 1,3,5
Pyrus boissieriana Buhse. CR A2abc. 4
Sorbus boissieri C.K. Scehneid., 1906 2.4.5
S.torminalis (L.) Crantz. 1,2,4
Rhamnaceae Juss.Rhamnus spathulifolia Fisch.et 1,2,4,5
C.A.Mey.
Frangula grandifolia (Fisch.et Mey.) Grub. VU A2c.. 1,4
Salicaceae Mirb. Salix alba L. 1,5
Staphyleaceae Lindl. Staphylea colchica Stev. CR B2b(i,ii,iii) 1
Ulmaceae Mirb. Ulmus scabra Mill. 1,2,4,5
U.glabra Huds. 1,2,4,5
Zelkova carpinifolia (Pall) C.Koch. EN Blab(i,ii,iii,iv,v) ¢ 2,4
(i) +2b(i)c (ii,iii).
Vitaceae Juss. Vitis sylvestris C.C.Gmel. LC 1,5
III dovr kserotermik reliktlor
Pinaceae Lindl. Pinus eldarica Medw. NT 2
Fagaceae Dumort. Quercus boissieri Reut. 2,5
Rosaseae Juss.: Pyrus salicifolia Pall. 1,2,5
Amygdalus fenzliana (Fritsch.) Lipsky 1,2,5
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Ilk dofs torafimizden Qax rayonunun “Ilusu” Milli
Parkinda “Ulu korpii” yaxinlhiginda, Kiirmiik ¢aymin
axar1 istigamotinds sag sahilindo d.s. 1000-1100 m.
hiindiirliikkdon baslayaraq yuxari dogru Taxus baccata
L. vo Carpinus betulus L. ndvlorinin dominantliq toskil
etdiyi unikal meso bitki birliyi miioyyan edilmisdir
(Sokil 2.). Orazido Fraxinus coriariifolia Schelle.,
Castanea sativa Hill., Juglans regia L., Acer
pseudoplatanus L., A.laetum C.A. Mey., Cornus mas
L., Corylus colurna L., Tilia begoniifolia
Stev.(T.caucasica Rupr.) relikt novleri yayilmisdir
(Sakil 3.).

Aparilan tadqiqatlar zamani1 moalum olmusdur ki,
Azorbaycanin orazisinde Relikt noévler 1 meso
(FOREST) bitkiliyi tipinds, 7 formasiya sinifida, 26
formasiya qrupunda va bir kolluq (SCHURBS) bitkilik
tipinda, 2 formasiya sinifinds 7 formasiya qrupunda yer
alir. 34 nov relik bitki meso vo kolluq formasiya
gruplarinda dominant névlordondir:

Poltav florasina aid reliktlordon. Taxus baccata
L., Parrotia persica (DC.) C. A. Mey., Punica qrana-
tum L., Diospyros lotus L., Platanus orientalis L. vo

Sakil 2. Pyrus salicifolia Pall. Sorur r, Qarqu dagi. d.s.h.2600m. (30.05.2024 )

Parrotia persica (DC.) C.A.Mey.

Turqay florasina aid reliktlordon. Quercus cas-
taneifolia C.A.Mey., Q.iberica Stev., Carpinus betulus
L., Fagus orientalis Lipsky., Mespilus germanica L.,
Pinus kochiana Klotzsch ex C.Koch., Salix alba L.,
Ulmus scabra Mill., Alnus barbata C.A.Mey., Cornus
mas L., Castanea sativa Mill., Acer hyrcanum Fisch. et
C.AMey., Tilia begoniifolia Stev., Betula raddeana
Trautv., Pterocarya pterocarpa Michx.Kunth., Zelkova
carpinifolia (Pall.) C.Koch., Albizia julibrissin Du-
razz., Ficus hyrcana Grossh., Rhamnus spathulifolia
Fisch.et Mey. Va Frangula.grandifolia (Fisch.et Mey.)
Grub., Staphylea colchica Stev., Vitis sylvestris
C.C.Gmel., Philadelphus caucasicus Koehne., Vaccin-
ium arctostaphylos L. vo Prunus spinosa L.

Kserotermik reliktlordon. Pinus eldarica
Medw., Pyrus salicifolia Pall., Quercus araxina (Tra-
utv.) Grossh., Amygdalus fenzliana (Fritsch.) Lipsky).
Cadaval 2.

Relikt novlor oan ¢ox Yiiksok dag mesolori, Sub-
tropik mesolor vo Mesoalt1 kolluglar formasiya sin-
filorinds dominantlhiq toskil edir.
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Taxus baccata L.
Sakil 3. Carpinus betulus L. + Taxus baccata L. unikal, mega formasiya qrupu. Azarbaycan, Qax rayonu, Kiirm-
riik ¢caymin sahili, d.s. 1100 m. 23.05.2025.

Cadval 2.

Azorbaycan Respublikasi orazisinin meso (FOREST) va kolluq (SCHURBS) bitki ortiiylinds dominant relikt
novlor: Bitkilik tiplori, formasiya siniflori, qruplari, dominant ndvlori vo arellari.

Formasiya Formasiya Dominant névlar Areallar vo hiindiirliik
siniflori qruplarn d/s.

Bitkilik Tipi: MESO (FOREST) BITKILIY1
1.Enliyarpaqh Palidliq (Querceta), valoslik | Quercus castaneifolia | Boylk va Kigik Qafqaz,

dag mesolor (Carpineta), palidli-valosli- | C.A.Mey., Q.iberica Stev., | Kiir-Araz, Talis,
formasiya sinfi fistiqhq (Querceta- | Carpinus betulus L., Fagus | Naxgivan.
Carpinetum-Fagosum), orientalis Lipsky., Mespi- | 500-2200 m.
fistiqliq (Fageta) lus germanica L.,
2.Iynayarpaqh Samliq (Pineta) vo | Pinus eldarica Medw., Pi- | Ellor oyugu, Murovdag,
mesdlor formasiya | qaragohralik (Taxeta), | nus kochiana Klotzsch ex | GOy-gol, Maralgol,
sinfi Qaracohralik-volaslik C.Koch, Taxus baccata L. | Boyiik Qafqazin conubu,
(Carpineta-Taxeta) Balakon ¢ay hovzosi vo
Qusar rayonu, Talis.
400-1800 m
3.Diizon sOyldlii-qaragacliq Salix alba L., Ulmus scabra | Kiir-Araz, Alazan,
caykonar1 tuqay | (Salicetum-Ulmosum), Mill.,  Alnus  barbata | Qabirri, Sumqayitcay,
mesalor formasiya | qaragaclig  (Ulmeta) vo | C.A.Mey. Qozlugay, Volvolo cay
sinfi soytdli-qizilagacli-qovaqliq vo s. su hovalori. 600-
(Saliceta-Alnetum- 1000 m.
Populosum)
4.Donizkonari Palidliq (Querceta), valoslik | Quercus iberica  Stev., | Yalama-Nabran,

mesalor formasiya
sinfi

(Carpi-neta), palidli-valaslik
(Querceta-Carpinetum) Vo
qizilagacli-valasli-
domiragacliq (Alneta-
Carpinetum-Parrotiosum).

Carpinus betulus L., Cor-
nus mas L., Alnus barbata
C.A.Mey., Parrotia persica
(DC.) C. A. Mey.

Astara-Lonkoran.
28-300 m
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5.Yiiksok dag | Volosli-palidliq  (Carpineta- | Quercus iberica  Stev., | Boyiik vo Ki¢ik Qafqaz,
mesalori  forma- | Querce-tum), agcaqayinli- | Fagus orientalis Lipsky., Talis, Naxgivan.
siya sinfi volasli-fistigliq (Acereta- | Carpinus betulus L., Casta- | 700-3000 m
Carpinetum-Fagosum), nea sativa Mill., Acer hyr-
agcaqaymliq (Acereta) vo | canum Fisch. et C.A.Mey.,
sabalidliq (Castaneeta). Tilia begoniifolia Stev., Py-
rus salicifolia Pall., Betula
raddeana Trautv., Ulmus
glabra Huds., Diospyros
lotus L., Pterocarya ptero-
carpa Michx.Kunth.
6.Subtropik Cinarliq (Plataneta), Platanus orientalis L., Par- | Boyiik Vo Kigik
mesdlor formasiya | domiragacliq rotia  persica (DC.) | Qafqazin cay vadilori,
sinfi (Parrotieta), qizilagacliq (Al- | C.A.Mey., Quercus casta- | Bositcay Dovlot Tobiot
neta) vo azatliq (Zelkoveta) neifolia C.A Mey. Qorugu, Qabslads Qara-
Zelkova carpinifolia (Pall.) | ¢ay vadis, Samur-Sabran
C.Koch., Albizia julibrissin | ovaliginin doniz sahili,
Durazz., Acer hyrcanum Hirkan Milli  Parki,
Fisch. et C.A.Mey., Alnus | Talis.
barbata C.A Mey. 250-1300
7. Arid seyrak | palidliq (Querceta), armudluq | Quercus araxina (Trautv.) | Boyiik va Kigik Qafqaz,
mesalor formasiya | (Pyrueta), badamliq (Amygda- | Grossh., Punica granatum | Kiir-Araz, Talis,
sinfi leta), narliq (Puniceta), oncir- | L., Pyrus salicifolia Pall., | Naxg¢ivan.
lik (Ficuseta) Amygdalus fenzliana | 50-3200 m.
(Fritsch.) Lipsky)., Ficus
hyrcana Grossh.
Bitkilik Tipi: KOLLUQ (SCHURBS) BITKILIYi
1. Mesaalt1 Murdarcaliq (Rhamneta) , | Rhamnus spathulifolia | Boyiik vo Kigik Qafqaz,
kolluglar forma- tzimlik, (vitiseta), | Fisch.et Mey.,Fran- | Kiir-Araz, Talis,
siya sinfi qaragiloalik(Vacccinitea) gula.grandifolia  (Fisch.et | Naxcivan.
Mey.) Grub., 28-2800 m.
Staphylea colchica Stev.,
Vitis sylvestris
C.C.Gmel., Philadelphus
caucasicus Koehne., Vac-
cinium arctostaphylos L.
2. Kserofit narliq (Puniceta), armudluq | Punica granatum L., Pyrus | Samur-Sabran ovaligi,
kolluglar forma- (Pyrueta), badamliq (Amygda- | salicifolia Pall., Amygdalus | Qudyal¢aymn konari,
siya sinfi leta), gdyomlik (Prunueta) fenzliana (Fritsch.) | Lankoran rayonu, Boyiik
Lipsky)., Prunus spinosa L. | va Kicik Qafqaz,
Naxgivan, Alazan-
Qabirrigay vadisi, Kiir-
Araz ovaligi, Sirvan
diizii.
50-2500 m

Reliktlorin dovriimiize gadar gslib ¢ixmalarini bir
ne¢a amills izah etmok olar. Tropik iqlim soraitinds
yayilmis homisoyasil bitki n&vlerinin  bazilorinin
miillayim vo soyuq iqlime wuygunlasmaq igiin
yarpaqlarint tokon formalara keg¢id etmosidir. Relikt
ndvlar olan Parrotia persica (DC.) C.A.Mey.-domir
agac, Quercus mongqolica Fisch.ex Ledeb.-monqol
palidi va s. bitkilords qisda yarpaqlar qurusalar da,
tokiilmoyorok  budaqlarda qalirlar.  Yarpaqlarin
tokiilmasi dendrofloranin tokamiiliinds yeni morhals
olub, soyuga dézmays imkan veron mithiim tokamiil
doyisikliyidir. Digor doyisiklikloro misal olaraq
quragliga davamliliga uygunlasmaq lgiin kseromorf
quruluglarin meydana golmosini misal gostormak olar.
Mosalon Quercus L., Juglans L., Carpinus L. vo s.
relikt cinslordo kok sisteminin giiclii inksaf etmosi
piliosen morholosinin sonu, IV dovrin avvoallorinds

baglayan global buzlagma zamani bu cinslorin soyuga
vo quraqliga dézmasine imkan yaratmigdir.

Ikinci miihiim amil relikt arellarin xiisusiyyatlori
ilo alagoadardir. IIT dovr reliktlorinin areallart buzlagsma
dovriinds buzlasmaya moruz qalmayan orazilordir.
Qarbi Qafqazin sahilboyu, Canub-Sorqi Qafqazda
Talisda, Kolxidido, Uzaq Seorqds, Krimda, Simali
Amerikanin Sakit okean sahillorindo relikt arellar
movcuddur.

Giclii vo tez-tez ason kiiloklor relikt orazilor iigiin
xarakter deyil. Kiiloklor orazide meteoroloji amillari-
temperaturu, nomisliyi, yagntilar1 tez-tez doyisir ki,
bitkilor buna uygunlagsmaga vaxt tapa bilmirlor.
Kiiloklor bitkilorin tonaffiis proseni do tosir gostorir.
Odur ki, kiiloklorin tez-tez vo siirotlo osdiyi Abseron
yarimadasinda tabii agac va kol novlari ¢cox azdir. Xiz1
rayonu orazisindo Boyiik Qafqazin Conub Qorb 800-
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1500 m yiiksokliklordo quraqliq, torpagin qeyri
miinbitliyi, xilisusilo kiiloklor sobobindon firqanoid-
seyrok, osason kolluglardan ibarot meso bitkiliyi
istiinliik toskil edir. Burada Pyurus salicifolia Pall.,
Mespilus germanica L., Q.iberica Stev. Ex Bieb., Pyrus
salicifolia, Prunus spinosa L., Quercus macranthera
Fisch.et C.A. Mey., Salix alba L., Acer laetum C.A.
Mey., Salix caprea L. ndvleri yayillmisdir. Seraits,
xtisusilo kiiloys qarsi uygunlagmaq ii¢iin algagboylu
olmagqla yanasi, gévdo vo budaqlar1 daha ¢ox odun-
lasmis, yogunlamigdir, bozon iri tikanlarla 6rtiilmisdiir.
Kiiloklori nazors almasaq, quraqliq vo torpagin qgeyri
miinbitliyi, temperaturun qisda ¢ox asagi, yayda da isti
olmasi, nisbi riitubotin azligi baximdan orazinin
ekocografi xiisusuiyyotlori, eyni zamanda bitkiliyi
Naxgivanin Sorur, Culfa vo Ordubad rayonlarmin orta
dag qursagi orazilorino oxsardir.

Miiasir dovriimiizds relikt novlorin areallarina
qlobal iqlim dayisikleri ilo yanas1 antropogen amiller
do ciddi tesir edir. Vo bu tosirlor daha ¢ox geriys do-
nmozdir.

Turqay florasina aid Mespilus germanica L.,
Carpinus betulus L., Salix alba L., Cornus mas L.,
Fraxinus excelsior L., Tilia begoniifolia Stev., Rham-
nus spathulifolia Fisch.et C.A.Mey., Ulmus scabra
Mill., kserotermik reliktlordon Pyrus salicifolia Pall. vo
Amygdalus fenzliana (Fritsch.) Lipsky. novlorinin
boylima vo inkisafi, meyvo vermosi illor iizro doyisir.
Elo vaxtlar (20023-cii il) olmusdur ki, Batbatda
mesonin osasini togkil edon Quercus macranthera
Fisch. Et C.A.Mey. néviinii payizda demok olar ki, qoz-
alarina rast golinmomisdir. Novbati il iso bol meyvo
vermo miisahido edilmisdir. Bu iso tobii barpanin nor-
mal getmasine zomin yaradir. Bitkilorin meyvo vermasi
iglim amillorinin, xiisusilo yagmtilarn illor iizro
doyismesindan, otrafindaki eyni va ya forqli novlors aid
fordlarin yerlosma vaziyystindon ¢ox asilidir.

Kolgays davamsiz novler yagmurlu illorde daha
az meyva verir. Bu digor novlarin siiratlo boyiiyiib on-
lar1 sixigdirmasi ilo izah edilir. Ag¢iq saholordo vo
nisbaton az kolgali mithitds iss normal meyva verirlar.
Axar cay qiragina yaxin yerlords olan agaclarda mey-
volor nisbaton gec yetigirlor. Bu da homin agaclarin
koklorinin dag caylarimin nisboton soyuq suyundan
gidalanmasi ilo slagadar ola bilor. Batabat mesasinda
Quercus macranthera Fisch. Et C.A.Mey., Carpinus
betulus L., Fraxinus excelsior L., Cornus mas L., Tilia
begoniifolia Stev., Rhamnus spathulifolia Fisch.et
C.A.Mey. novlarini tobii barpasi normal davam edir, 10
m? orazido 12-20 adad 3-5 illik tinglor miisahids edilir.

Antropogen tosirlor, xiisusilo do mesolorin mal-
qara torofindon otarilmasi, istirahat obyektlorinin
foaliyyati tobii borpaya ¢ox ciddi manfi tosir edir. Agac
va kol bitkilorinin ontogenezinin ciicorti, ting vo cavan
agac morhalalorinds insanlar, mal-qara terofinden di-
blorinin tapdalanilmasi kok sisteminin normal
tonoffiisiine monfi tosir edir, Omiirlorinin tez basa
vurmasina sabab olur.

Tadqgiqatlar zaman1 ham mesalorin miixtalif sa-
halorinds, hom do istirahat moarkozlorine yaxin
orazilordo agaclarin biitév, ya da budaqlarinin,
gdvdalorinin bir hissasinin kesildiyi, zodslondiyi do do
miisahido edilmisdir. Bir hissosi kosilmis vo ya
zadoslonmis, dibleri tapdanmis bitkilor stress yasayir vo

daha tez xostoliklorin, zorovericilorin tasirino moruz
qalir, oradan iso digor orazilordoki saglam bitkilori
yoluxdurur. Belo bitkilor 6zlori do dmiirlorini tez baga
vururlar.

Istirahot morkozlori otrafinda 300-500 m. bazon
daha genis radiuslarda Cornus mas L., Pyrus salicifolia
Pall. vo Amygdalus fenzliana (Fritsch.) Lipsky., Salix
alba L., mesosindo Quercus macranthera Fisch. Et
C.AMey., Rosa Azerbaijanica Novopokr.et Rzazade.,
R. gadjievii Chrshan. et. iskenderov., R.[ssaevii Ga-
dzhieva, Crataegus eriantha Pojark., C. caucasica
C.Koch. névlerinin iki, ii¢ illik tinglorine demok olar ki,
rast golinmir. Tapdalanma ot bitkilorini tamamilo mohv
edir, imumilikdo meso ekosistemini, birgo yasayis
ahangini pozur.

Naticalar

Aparilan tdaqiqatlar naticasinds Taxus baccata L.,
Hedera pastuchovii Woronow., “Danae rasemosa (L.)
Moench va Diospyros lotus L. novlorinin bioloji, bi-
oekoloji vo arellarinin ekocografi xiisusuiyyatlori
nozoro alaraq Poltav, Pyrus salicifolia Pall. vo Amyg-
dalus fenzliana (Fritsch.) Lipsky. novlorini sio III do-
vriin Kserotermik reliktlorine aid edilmisdir.

Azorbaycanin meso vo kolluq bitkiliyinds Poltav
Florasi moxsiis 11 fasiloy9, 12 cinss aid 12 név, Turqay
florasndan 16 fasiloyo, 28 cinsi aid 38 ndv, Kserotermik
reliktlordon 3 fasils, 4 cinso aid 4 név oldugu miioyyon
edilmisdir.

Umumilikds Azarbaycanin mesa vo kolluq bitkili-
yinds 30 fasilays, 34 cinss aid 54 relik ndv miisyyon
edilmisdir. Bunlardan 24 n6v nadir bitki kimi
“Azorbaycan Respublikasinin Qirmizi Kitabina daxil
edilmigdir.

[lk dafs torafimizden Qax rayonunun “Ilusu” Milli
Parkinda “Ulu korpii” yaxmliginda, Kiirmiik ¢aymin
axar1 istiqgamotindo sag sahilindo d.s. 1000-1100 m.
hiindiirliikdon baslayaraq yuxari dogru Taxus baccata
L. va Carpinus betulus L. novlarinin dominantliq togkil
etdiyi unikal mesa bitki birliyi miiayysn edilmisdir.

Aparilan todqiqatlar zamani molum olmusdur ki,
Azorbaycanin orazisinds Relikt novlerin 1 meso
bitkiliyi tipinds, 7 formasiya sinifids, 26 formasiya qru-
punda va bir kolluq bitkilik tipinds, 2 formasiya
sinifinds 7 formasiya qrupunda yer alir. 34 ndv relik
bitki meso vo kolluq formasiya qruplarinda dominant
novlordendir (Quercus iberica Stev., Q. macranthera
Fisch. Et C.A.Mey., Carpinus betulus L., Fagus orien-
talis Lipsky., Mespilus germanica L., Pinus kochiana
Klotzsch ex C.Koch, Taxus baccata L., Salix alba L.,
Ulmus scabra Mill., Alnus barbata C.A .Mey., Casta-
nea sativa Mill., Tilia begoniifolia Stev., Diospyros lo-
tus L., Pterocarya pterocarpa Michx.Kunth. va s.)
Relikt novlor on ¢ox Yiiksok dag mesolori, Subtropik
mesolor vo Mesoalt1 kolluglar formasiya sinfilorinds
dominantliq toskil edir.

Azorbaycan dendroflorasinin qiymatli relikt va
nadir ndvlerina ciddi antropogen tasir olaraq mal-qara,
qoyun kegi torofindon  otarilmani, istirahot
markazlarinin foaliyyatini gdstormak olar.

Azorbaycanin mesa vo kolluq bitkiliyinin relikt
novlarinin bioloji xilisusiyyatlorini analiz edarak, tarixi
qruplar iizro tohlil edilerok, arellarinin torpaq- iglim
soraitini, ekocografi xiisusiyyatlori nozors alinaraq:
Talis botaniki cografi rayonunu, Bdyiik Qafqazmn
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Conub Yamaclarini, Batabat meso massivini subtropik
vo mezotermik, Sorur rayonu Qaraqus dagi, Culfa ray-
onun  Lokitag  kondi, Boyshmodli  kondlori
istigamatindo Olinco ¢ayin otrafini, X1z1 daglarini kser-
otermik relikt arazilor hesab eds bilarik.

Mesa va kolluq bitkiliyina global iglim dayisken-
liklari va antropogen amillorin manfi tasirlorinin artdig1
miasir dovrde Talis botaniki cografi rayonun, Boyiik
Qafgazin Conub yamaclarmin golocokds do relikt, na-
dir va endem névler iigiin alverisli sigacaq orazilari
olacagini sdylomok olar.
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Abstract

The paper presents the results of studies of the mitotic activity of root meristem cells of corn seedlings (Ster-
linq) under the simultaneous influence of the drug Etamon and increasing concentrations of zinc sulfate. Etamon
is a highly effective plant growth regulator and root formation stimulator of the new generation. The mitotic ac-
tivity of apical meristem cells was assessed using cytological methods according to the generally accepted meth-
odology. The study found that pre-sowing treatment of seeds in a 0.065% solution of Etamon led to a 37% increase
in the mitotic index in the experiment with the maximum concentration (100 mM) of zinc sulfate. The germination
of corn seeds in a pollutan environment contributed to the formation of a prophase-metaphase block and a decrease
in the number of cells in anaphase and telophase. Under the action of the drug, the number of cells is redistributed
towards the anaphase-telophase block. Thus, the drug Etamon stimulates the mitotic activity of cells in the apical
meristem of corn roots under the action of various concentrations of zinc sulfate, with further enhancement of root

growth processes and increased absorption capacity.

Keywords: Etamon, corn, mitotic index, cell division, zinc sulfate.

INTRODUCTION

Currently, technogenic pollution has become one
of the most significant environmental factors determin-
ing the conditions of existence and evolution of all bi-
ota, including humans. The processes of natural devel-
opment and functioning of ecosystems under the influ-
ence of anthropogenic impacts are determined both by
the strength of the impact and the nature of the factors
involved.

Environmental factors of anthropogenic origin al-
ter soil properties, plant productivity, product quality,
increase the number of salinated areas, and pollute the
environment with heavy metals.

The problem of heavy metals is global in today's
world. All heavy metals are highly toxic, migratory,
and have carcinogenic and mutagenic properties [1, 2].
They not only inhibit plant growth and development,
but also affect photosynthesis, respiration, water me-
tabolism, and mineral nutrition, altering hormonal bal-
ance and membrane structure. [3,4]. Metals bind di-
rectly to amino acids and proteins, replace metal ions in
enzymes, and regenerate free forms of oxygen, which
is the basis of the toxic effect of metals [5—7]. Heavy
metal ions, along with their general physiological tox-
icity, also exhibit genotoxic properties, damaging nu-
clear material and disrupting the phases of mitosis and
cytokinesis [8—10].

Zinc is one of the most important essential trace
elements, acting as a cofactor for a number of enzymes,

involved in photosynthesis and respiration, and protect-
ing plants from oxidative stress [11]. However, the
range of zinc concentrations that ensure optimal cellu-
lar metabolism and plant development is very narrow.
It is believed that even a twofold excess can have a neg-
ative effect, while high zinc concentrations cause toxic
syndromes (chlorosis and necrosis, inhibition of root
and shoot growth), up to lethal effects [7, 12].

One of the most important ways to reduce the con-
tent of heavy metals in agricultural products is to treat
plants with biologically active substances. The drug
Etamon-dimethyl phosphoric acid (2-hydroxyethyl)
ammonium is a highly effective plant growth regulator
and root formation stimulator. It is used to accelerate
root growth, improve seedling survival, restore plants
after stress (drought, cold), and increase the yield of
vegetable and fruit crops [13].

Growth consists of cell division and stretching,
which leads to an increase in tissue mass and size and
the formation of plant productivity. Growth disruption
is one of the visible symptoms of the effects of various
stress factors. Most of the substances that enter the
plant are absorbed by the root system, which is why the
root shows the initial reaction to their effects. Such ex-
posure leads to disturbances in cell activity. Therefore,
the aim of our research was to study the effect of the
drug Etamon on the growth parameters of roots and the
mitotic activity of cells in the apical meristem of ger-
minating Sterling corn seeds against the background of
zinc sulfate exposure.
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MATERIALS AND METHODS

Sterling corn seeds and seedlings were used as re-
search objects. The research was conducted in labora-
tory conditions. Corn seeds were selected according to
their average size and treated for 20 minutes in a 1.5%
solution of potassium permanganate for surface sterili-
zation. The seeds were then washed with distilled wa-
ter. Pre-sowing treatment of the seeds was carried out
in a 0.065% solution of Etamon. The control part of the
seeds was soaked in settled tap water. Zinc sulfate
(e.c.c.) was used as a source of zinc ions. The seeds
treated with the preparation were placed in cuvettes on
filter paper and 200 ml of zinc sulfate solution of vari-
ous concentrations (from 25 mM to 100 mM) was
added. As a control, seeds were germinated in settled
tap water and in zinc sulfate solutions of the same con-
centrations. The seeds were germinated in a DH 49 D
thermostat in the dark at a temperature of +25 °C ac-
cording to [14].

To determine the mitotic activity of corn seedling
root meristem cells, the material was fixed in acetic al-
cohol (3:1) for 24 hours at +10 °C [15]. The fixed ma-
terial was washed in 96% alcohol and stored in a 70%
ethyl alcohol solution in a refrigerator. For cytological
studies, the roots were stained with acetocarmin for 48
hours. Temporary pressure preparations of corn seed-
ling root tips were prepared using a standard method
[16]. Each experiment was performed in triplicate, an-
alyzing at least 1000 cells. Mitotic and phase indices
were calculated using standard formulas [16]. Statisti-
cal data processing was performed by calculating the
arithmetic mean and standard error of the arithmetic
mean [17].

RESULTS AND DISCUSSION

The response of corn seedlings to zinc sulfate was
consistent throughout the growth period and depended
on the concentration of the metal in the growing me-
dium. The results of the study are presented in Table 1.

Table 1

Effect of Etamon on the length of the root system of corn plants against the background of zinc sulfate in dynam-

ics (X = Syx)
Experience options Length of underground section, cm
7th day 14th day 21st day

Control 9.12+0.20 12,00 + 0.09 15.16 £ 0.10
Control+ Etamon 9.92+ 0.18 13.00+ 0.25 16.20+ 0.25
25 mM ZnSO4 13.21 £0.09 15.10 £ 0.28 19.011+0.17
25 mM ZnSO4+ Etamon 14.11£0.08 16.35+0.13 19.07+ 0,18
50 mM ZnSOq4 8.41+0.20 13.18+0.16 15.22 £0.18
50 mM ZnSO4+ Etamon 12.41£0.19 14.78+0.10 17.14+0.09
100 mM ZnSO4 6.70+0.13 9.10+0.10 12.48 £0.16
100 mM ZnSO4+ Etamon 10.01+0.25 13.26+0.11 16.49 £ 0.20

Note: the difference between the average values of the control and the experiment is significant at P<0.01 for all

variants

Under the influence of zinc sulfate at a concentra-
tion of 100 mM, the length of the root system of 7-day-
old seedlings is inhibited by 26.5% compared to the
control variant. In the experimental variant with pre-
sowing treatment of corn seeds in a 0.065% solution of
the Etamon preparation at this metal dose, the toxic ef-
fect is neutralized and the absolute values of the roots
are 10 cm versus 9 cm in the control and 7 cm under the
action of zinc sulfate (Table 1). This pattern persisted
throughout the experiment, indicating the adaptogenic
effect of the preparation. Simultaneously with the inhi-
bition of root system growth by zinc sulfate, darkening
of the root tips was observed, indicating necrosis of
meristematic tissues. In the variants with pre-sowing
treatment of seeds with Etamon, these symptoms were
absent.

The data obtained indicate that Etamona increases
the mitotic index of meristematic cells in corn roots in
all variants of the experiment against the background of
zinc sulfate action. Increasing zinc concentrations had
a negative effect on the mitotic index, lowering it. At
the maximum concentration of ZnSQ4, the mitotic in-
dex was 3.02%. In the same variant, but with pre-sow-
ing treatment of seeds with the preparation, the value
was 4.04%, increasing the mitotic index by 33%. Even
at minimum zinc concentrations (25 mM ZnSOQOy), the
mitotic index decreases to 4.23%, while Etamona in-
creases this indicator by 1.3 times. Thus, Etamona has
a positive effect on cell division, contributing to an in-
crease in the mitotic index.

Under the action of zinc sulfate, the ratio of indi-
vidual phases of mitosis in meristematic cells of corn
roots changes, as shown in Table 2.



Slovak international scientific journal # 106, (2026) 19
Table 2
Effect of Etamon on phase index values of corn root cells in the apical meristem under the influence of zinc sul-
fate
Experiment options Prophase Metaphase Anaphase Telophase
Control 27.02+0.26 24.21+1.02 24.13+0.66 24.21+0.05
Control+ Etamon 26.32+1.12 25.25+0.16 26.11+0.61 26.01+0.33
25 mM ZnSO4 30.66+0.31 27.88+0.46 20.92+0.44 20.21+0.29
25 mM ZnSO4+ Etamon 29.62+0.55 22.31+0.29 25.68+1.09 23.09+0.44
50 mM ZnSOg4 32.69+0.25 28.09+0.48 21.91+0.43 17.19+0.25
50 mM ZnSO4+ Etamon 29.79+0.57 21.38+0.31 26.68+1.12 23.09+0.40
100 mM ZnSO4 27.23+0.75 50.47+1.18 17.67+0.38 13.91+0.39
100 mMZnSO4+ Etamon 30.69+0.90 30.18+0.89 8.69+0.51 20.18+0.40

Note: the difference between the average values of the control and the experiment is significant at P<0.01 for all

variants

At the maximum zinc concentration (100 mM
ZnS04), the number of cells in metaphase increases
sharply, the metaphase index is 52% and differs from
the control by a factor of 2. In the variant with pre-sow-
ing treatment of seeds with Etamona, the metaphase in-
dex decreases by 20%, and the number of cells in telo-
phase increases by an average of 6.8%. At the minimum
concentration of heavy metal, the maximum number of
cells are in prophase and metaphase. In this variant of
the experiment, Etamona did not have a significant ef-
fect on the phase indices of meristematic cells, and the
anaphase index increased by 5%. At a zinc sulfate con-
centration of 50 mM, the maximum number of cells are
in prophase (33%), and the minimum is in telophase
(17%), whereas under the influence of the drug, the
number of cells is redistributed across the phases of mi-
tosis: the anaphase and telophase indices increase, and
the metaphase index decrease.

In this experiment, Etamona did not have a signif-
icant effect on the phase indices of meristematic cells,
with a 5% increase in the anaphase index. At a zinc sul-
fate concentration of 50 mM, the maximum number of
cells is in prophase (33%), and the minimum is in telo-
phase (17%), whereas under the influence of the drug,
the number of cells is redistributed across the phases of
mitosis—the anaphase and telophase indices increase,
and the metaphase index decreases. In all variants of the
experiment, under the influence of the drug Etamon,
there is an increase in the percentage of anaphases and
telophases. The increase in the number of cells in met-
aphase at the maximum concentration of metal in the
corn seed growth medium may be due to the binding of
zinc to the sulthydryl groups of the mitotic apparatus
[18, 19], resulting in their oxidation, as heavy metals
enhance lipid peroxidation.

CONCLUSION

The studies conducted showed that as the concen-
tration of zinc sulfate increases, the mitotic index of
cells in the apical meristem of corn roots decreases, re-
sulting in inhibition of root system growth as a whole.
As the zinc concentration in the solution increased, a
prophase-metaphase block was observed with a de-
crease in the duration of anaphase and telophase. The
highest concentration of the pollutant in the medium
caused a sharp increase in the percentage of cells in the

metaphase stage, which significantly reduced the num-
ber of cells in the anaphase and telophase stages. Treat-
ment of seeds with Etamona levelled the ratio of cells
in different phases of mitosis, which contributed to an
increase in the linear parameters of the root system.
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AHoOTAaNis

B nmaniit po6OTi AOCHIIKEHO PEryIATOpHHNA e(peKT CHHTETHIHHX PEryJTOpiB pocTy pociuH Mertiypy, Ka-
MeTypy, [BiHy Ta kommo3uiiii perymnsatopa pocty pociua Kamerypy 3 mikponoopusamu Pocrok Excrpa ta Panike
Tim dopTe uIroc Ha NPOIYKTUBHICTD KYJIBTYp MIICHHIl Ta COHAIIHKUKY, BUPOILIEHHUX Yy MOJIbOBHX yMOBax. Bera-
HOBJICHO, IO ITiJ] BIUIMBOM DETyJSTOpiB pocTy pocinH Mertiypy, Kamerypy, IBiHy Ta koMmo3umii perynstopa
pocty pociua Kamerypy 3 mikpogoopuBamu Poctok Exctpa ta Pagike Tim dopre miroc 30iMbITyIOTECS KUTBKICHI
MOKA3HUKHA YPOKAWHOCTI MIIEHAUI (KiMBKiCTh MPOAYKTUBHUX CTEOEN, IIT/M%; TOBKHMHA KOJIOCA, CM; KiJIBKICTh 3¢-
peH B kouioci, mt; maca 1000 3epeH, T; ypoxaitHicTh 3epHa, 11/0,5Ta) Ta COHSMIHMKY (KUIBKICTh POJIYKTHBHUX
crebert, mT/M%; JiaMeTp KOIIMKA, CM; KiIbKICTh HACIHMH y KOIIMKY, IT; Maca 1000 HaciHuH, I; yposkaiiHiCTh Ha-
cinns, 11/0,5Ta), MOpiBHAHO O KOHTPOJIBHUX HEOOPOOICHNX POCIHH. 3aCTOCYBaHHS KOMIIO3UIIiN perysTopa po-
cty pociuH Kamerypy 3 mikpogobpuBamu Poctok Exctpa Ta Pagikc Tim ¢opre mumoc cpusiiio 6isa1oMy 3poc-
TAHHIO KUTbKICHUX MTOKA3HUKIB yPOXKAHHOCTI IUX KyJIbTYp. Pe3yiapTaTi JOCTiIKeHHS CBiT9aTh PO MEPCIIEKTUBH
MPAaKTHYHOTO BUKOPUCTaHHSI CHHTETHYHUX PETYJISITOPIiB pocTy pociud Metiypy, Kametypy, IBiHy Ta KoMno3umin
perymaropa pocty pociua Kamerypy 3 Mikpogoopusamu Pocrok Excrpa ta Pagixe Tim doprte mumtoc mis nepen-
MOCIBHOT 00pOOKH HACIHHS MIIEHUIII Ta COHSIIHUKY 3 METOIO ITiIBUIIEHHS IPOAYKTHUBHOCTI LIUX KYJIBTYP.

Abstract

This work investigated the regulatory effect of synthetic plant growth regulators Methyur, Kamethur, Ivin
and compositions of the plant growth regulator Kamethur with microfertilizers Rostok Extra and Radix Tim forte
plus on the productivity of wheat and sunflower crops grown in field conditions. It was found that under the
influence of plant growth regulators Methyur, Kamethur, Ivin and compositions of the plant growth regulator
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Kamethur with microfertilizers Rostock Extra and Radix Tim forte plus, quantitative yield indicators of wheat
(number of productive stems, pcs/m?; ear length, cm; number of grains in the ear, pcs; weight of 1000 grains, g;
grain yield, ¢/0.5 ha) and sunflower (number of productive stems, pcs/m?; basket diameter, cm; number of seeds
in the basket, pcs; weight of 1000 seeds, g; seed yield, ¢/0.5 ha) increase compared to control untreated plants. The
use of compositions of the plant growth regulator Kamethur with microfertilizers Rostock Extra and Radix Tim
forte plus contributed to a greater increase in the quantitative yield indicators of these crops. The results of the
study indicate the prospects for practical use of synthetic plant growth regulators Methyur, Kamethur, Ivin and
compositions of the plant growth regulator Kamethur with microfertilizers Rostock Extra and Radix Tim forte plus
for pre-sowing treatment of wheat and sunflower seeds in order to increase the productivity of these crops.

KurouoBi ciioBa: mmennmsi, cOHAMHUK, MeTiyp, Kametyp, IBiH, IpoXyKTHBHICTE KYIBTYD.

Keywords: wheat, sunflower, Methyur, Kamethur, Ivin, Rostock Extra, Radix Tim forte plus, crop produc-

tivity.

Beryn. [Tmenuns (Triticum aestivum L.) - e kpu-
THUYHO BayKJIMBA MPOJOBOJIbYA 3EPHOBA KyJbTypa, siKa
3abe3mneuyroe npubim3Ho 20% CBITOBOTO CIIOXKHBAHHS
OiyKa Ta KaJopid, CIyTyrOUl OCHOBOIO ITPOJIOBOJIBUOL
0e3neKy Ta eKOHOMIYHOI cTabiIBHOCTI B 0araTboXx Kpa-
fHax, Brarouaroun €C, Kuraii, [Hairo ta Ykpainy [1 -
3]. SIx Ha#mommMpeHina KyJIbTypa, BOHA BHCTYIIA€ OC-
HOBHHM JDKEPEJIOM IOKUBHHUX PEUOBHH, BKITIOYAIOUN
O1JIOK, BYTJIEBOJIH, Xap4yOBi BOJIOKHA, a TAKOXK 010JI0Ti-
YHO aKTHBHI CIIOJYKH: BITaMiHHU, MiHEpaJIH, MTOTIHEHA-
CHYCHI KHPHI KUCIOTH, PSHOIbHI KHCIOTH, (pI1aBOHO-
imu Ta JTirHaHM, SKi TPOSBIIOTH aHTHOKCHIAHTHI BJa-
CTHBOCTI Ta CIIPUSAIOTH MOJIIIICHHIO 30POB'SI JTIFOAUHU
[1 - 3]. O3rMa MIICHHUII € POBITHOO 3¢PHOBOIO KYJIb-
Typolo B YKpaiHi, sika 3a0e3rnedye K BHYTpILIHI 1OT-
pedu, Tak i eKCIIOPTHHIA MTOTESHITIAN, 1[0 MAKOYH CTpaTe-
riuHe 3HAYCHHS JJIS JICPXKAaBH, OCKUIBKH (OpPMYy€E 3HA-
YHy YacTKy BaJIOTHHX HaAXO/DKEHb AepkaBu [4].
[Inomi mociBiB o3uMoi mmeHUNi B YKpaiHi MOpidHO
CATaloTh 5,5-6,8 MITH Ta, cepemHs BPOXKaWHICTh mepe-
Bumrye 70 11/ra B okKpeMux perionax [4].

301UIbIICHAS BPOXKAHHOCT] MIICHUIIl € BaKIIBOIO
CTpATETi€r0 CyJacHOI arpapHoi raxy3i, CIpsSMOBaHOT Ha
3aJJ0BOJICHHSI MaOYTHHOTO TIOITUTY Ha MPOIYKTH Xap-
qyBaHHS JUIA 3aro0iraHHs MaiOyTHROI MPOAOBOIBUOT
KPH3H, OCKUIbKH HACEJIEHHS CBITY, SIK OUIKy€ThCS, 3p0O-
cte 1o 10 mupa arozeit 1o 2050 poky, 0coOIMBO B Kpa-
fHax, 110 pO3BHMBAIOTHCS, 30kpema B Adpuui Ta IliB-
nenHiit A3zii [1]. TIpoTsrom ocTaHHIX IECATHIITH BPO-
JKafHICTh  TIINCHHINl 3HAYHO 3HH3WIAcS  d4epes
riio0anbHy 3MiHY KIIIMaty, TOCyXy Ta TEIUIOBHI cTpec,
CKOpOYCHHS BEreTaIlifHUX MepioiB, MiABUIIEHY 3aC0-
JICHICTh TPYHTIB Ta BHCHA)XEHHS ITOKUBHUX PEUOBHH,
3a0pyIHCHHSA IPYHTIB BaXXKUMH METalIaMH, a TaKOXK
MOIIMPEHHAS MAaTOTEHIB Ta IIKiTHHKIB, SKi HETaTHBHO
BILUIMBAIOTh HA PICT Ta PO3BUTOK POCIIUH MINECHUI [2,
5, 6]. KitrouoBi npo06ieMu BKITFOYAIOTh MTOEIHAHHS M0-
CYXH Ta TEIJIOBOTO CTPECY, HI0 MOXE IPHU3BECTH JIO
BTpaT BPOJKaro MILIEHU], SIKi nepeBuiyoTs 60%, npu-
4OMy KO)KHE ITiBUIEHHS TeMIepatypu Ha 1°C, gk mo-
Ka3yIOTh JOCIIDKEHHS, 3HIXKY€E BPOKANHICTD MIIIEHUITI
npubmu3no Ha 7-10% [5, 6]. IlpakTuuHe BHKOpHC-
TaHHS OPraHIYHUX Ta MiHEpaJIbHUX JOOPHB, PETYIIATO-
piB pocty pociuH, 0i0CTUMYJISTOPIB, MiKpoOioioriu-
HUX TIpenapaTiB, pu300aKTepi, 110 CTUMYJIIIOIOTh PICT
pociua (PGPR), cnipusie momimniueHH0 pocTy pocinH
MIICHUI Ha BETCTATUBHIH Ta PEPOAYKTUBHIH CTaIIsIX,
MOKPALIEHHIO 3aCBOEHHSI MMOKUBHUX PEYOBHUH, ITi/IBU-
MIEHHIO (POTOCHHTETHYHOI aKTUBHOCTI, 30UIBIIEHHIO
BPOXAWHOCTI Ta MiJBUIIEHHIO CTiHKOCTI POCIHMH [0
abioTHYHHUX Ta OI0THYHHUX CTPECOBHX (QakTOpiB [4, 6 -

14].

Cownstiuuk (Helianthus annuus L.) € 4eTBepTOIO
3a BXIMBICTIO OJIIIHOIO KYJIBTYPOIO y CBITI, IKa BUKO-
PHUCTOBYEThCSI TIEPEBAXKHO sl BUPOOHMITBA 0Odii [15,
16]. HaciHHA COHSIIHHMKY MicTHTH Oam3bKO 44% ol
ta 16% OinkiB [16]. CoOHSNIHMKOBA O CTAHOBUTH
9,2% cBiTOBOrO BUPOOHHIITBA POCIMHHUX OJIiH, TOCTY-
MAI0YHCh NaTbMOoBii (36,5%), coeBiit (27,4%) Ta pima-
koBi#t (12,5%) omism [16]. ConsimrHIKOBa 0ist 30ara-
YeHa IMOJIIHEHACHYEHNMH JKUPHUMHU KHCIOTaMH, BaXK-
JUBUMM [UI1 XapuyBaHHA JIIOAWHM, TAaKUMH SIK
oJIeTHOBA KUCIIOTa (MOHOHEHacH4deHa omera-9) — 30%,
JHOJIeBa KKUCJI0Ta (MOTiHeHacHYeHa oMera-6) — 59%, a
TaK0) HU3bKUM BMICTOM HACHYEHHX KUPHUX KUCIIOT,
TaKUX SIK TAJLMITHHOBA KUCIIOTa — 5% Ta cTeapuHOBa
kucynota — 6% [17]. Haciuus, cTe6i10, TUCTS Ta KOPIHHS
COHSIIHKMKY 30aradeHi MiHEpaJbHUMH EJIEeMEHTaMH,
XapYOBUMH BOJIOKHAMH Ta MICTATH 01070T1YHO aKTUBHI
PCUOBHHHM: BiTaMiHH, aMiHOKHCIIOTH, CTE€POINH, TPUTE-
PIICHOBI TTiKO3UAH, (PIIAaBOHOINH, ANKAJIOi M, Ty OWITbHI
PEYOBUHH, CAIlOHIHM, KapOTHHOIMW, (DPYKTOBI KHC-
J0TH, (PCHONIBHI KUCIOTH, XJIOPOTEHOBY KHCIIOTY, 3a-
BISIKM YOMY X BHKOPHCTOBYIOTH AJISI IIPUTOTYBAaHHS
€KCTPAKTIB ISl JIIKyBaHHs Pi3HUX 3aXBOPIOBAHb, a Ta-
KOX JUIsl TIPUTOTYBAaHHS COHSIIHMKOBOTO LIPOTY JISI
Xap4OBUX Ta KOPMOBHUX 100aBoK [17-20].

CBiTOBe BUPOOHMITBO COHSIIHHMKY € MacIuTad-
HHMM arpapHUM CEKTOPOM, Jie Ha IUIOLII OJIM3bKO 25 MITH
ra BUPOLIYEThCS OJIM3bKO 36 MJIH TOHH HaciHHA. Jlize-
POM 3 BHPOIIYBaHHs COHSIIHMKY € YKpaiHa, 3a0e3me-
YYIOUYH YaCTKy BUPOOHUIITBA COHAITHIUKOBOI OJIii Y CBi-
TOBOMY BHPOOHMITBI Ha piBHI 27,8%, a BpoxalHiCTh
i€l KyJIBTYPH YacTO MIEPEBHUIILYE CEPEIHI CBITOBI IOKa-
3auKd (2,07-2,38 1/ra). ¥V kpaiHax €C HaWOUTBIIIMHA
BHPOOHHUKAaMHU HACIHHS COHSITHHKY € DpaHIis 3 pid-
HUM BUPOOHUITBOM O51u3bK0 1,6 MiTH TOHH Ta CrioBay-
YHMHA 3 PIYHUM BUPOOHHUITBOM 0J13bKO 0,2 MJIH TOHH
HaciHHs coHsimHuky [21, 22]. Tlporsrom 2014-2018
POKIB IUIOII BUPOIILYBaHHs COHSANIHUKY y TaKUX Kpai-
Hax, aK YKpaina, Aprentuna, Kuraii, Pymynis, bonra-
pis, Typeuunna, Yropmuna, @panmis ta CIIIA, 3po-
ciu 1o 76%, a BUpoOHHUNTBO HaciHHA — 10 84% [16].
OCHOBHMMH pHHKaMH 30yTy COHSIIHHKOBOI OJIii y
cBiti € [nnis, Kuraii, Typeuunna ta kpainu €Bpomnei-
cekoro Coro3y, 30kpema Icmanis, Itanis, @panmis, Hi-
MeuunHa, Hizepnanau, siki 3a06e3neuyrors cTabiIbHui
norut [21, 22]. YkpaiHa BUCTyNae MPOBITHUM CBiTO-
BHM BHUPOOHUKOM/EKCIIOPTEPOM COHSIIHUKOBOI OIii,
3abe3neuyroun nocradanss g0 kpain €C (monag 50%
excnopty), Ianii (6mmssko 14%) ta Typeuuwnnn (6mu-
3bK0 7%). 3HauHI 00CITH CHPSIMOBYIOTHCS TAKOX 0
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Kwuraro, kpain bamsskoro Cxony (€rwmmer, Ipak) ta
ITiBnennoi Adpuku. ExcropT ykpaiHChKOT COHSTITHH-
koBoi o1il y 2024 poui ckimaB $5,12 mupa, 1110 ctaHo-
BUTH 36,8% Bij CBITOBOTO €KCIIOPTY INi€T MPOIYKITii Ta
20,8% BiJ 3araJlbHOTO arpapHOro EKCHOPTY Y KpaiHu.
OcCHOBHUMH (paKTOpaMu, 110 BIUIMBAIOTH Ha IIBHU-
JIKICTh POCTY Ta PO3BUTKY COHSIIHHUKY, KUIbKICTH Ta
SKICTh ITOCIBIB IIi€1 KYJIbTYypH, BMICT OJii B HACiHHI CO-
HSIIHKUKY € KJIIMaTHYHI YUHHUKY, reorpadiyHe po3ra-
IIyBaHHs PETIOHIB HOT0 BHUPOILYBaHHS Ta CKJaJ IPY-
HTY. 3aCTOCYBaHHsI OPTaHIYHHUX Ta MiHEpPaJbHHUX I100-
PHB, PETyIATOPIB POCTY POCIHH, CTUMYJIATOPIB POCTY
Ha OCHOBI T'YMYyCOBHX pPEUYOBHH (TyMaTiB Kaliro/Ha-
Tpito, QYIBBOKUCIIOT), OakTepialbHUX OiompenapartiB
Ha OCHOBI KOMITJIEKCA KOPUCHHUX MIKpOOPTaHI3MiB, 1110
aKTHUBI3yIOTH a30THE Ta (ochOpHE KUBJICHHS POCIIHH,
a TakoX 3aco0iB 3axXHUCTy Bif 30yJHUKIB XBOpoO Ta
IIKITHUKIB CTBOPIOE IIUPOKI MEPCIIEKTUBH IS YIIPaB-
JIHHS [IPOLIECAMHU POCTY Ta PO3BUTKY POCIIMH COHSIII-
HUKY, IiIBUIIEHHS BPOXKaHOCTI Ta CTPECOCTIHKOCTI
POCIIUH, CIPUSTHME MOKPALICHHIO SKOCTI MPOAYKIIii,

OH OH
== N =
|
H,C “‘uks'ma— HC™

Memiyp, MW=165.17

N

NN

Kamemyp, MW=181.28

MiIBUIIYIOUYN EKOHOMIUHY €(QEeKTUBHICTh BHPOIILY-
BaHHS POCIIMH, 0COOJIMBO B YMOBaX abioTHUHUX Ta Oi-
OTHYHUX CTpecoBuX (akTopis [22 - 31].

Mertoro HoCHiHKEeHb JaHOT POOOTH € TOCIi IKSHHS
PEryJISATOPHOTO €PEeKTy CHHTETUYHUX PETyJISTOPIB poO-
cty pociuH Meriypy, Kametypy, IBiHy, Ta KOMmo3uriit
Kamertypy 13 mikpogoopuBamu Poctok Excrpa Ta Pa-
nikc Tim dopTe miroc Ha NPOXYKTUBHICTH KYJBTYP
TIIIEHHML Ta COHSIIHUKY, BUPOLIEHHX Y MTOJIBOBUX YMO-
Bax B MIBJICHHIHN 30HI YKpaiHu.

Martepiaiu Ta MeToAM.

CHHTETHYHI pETyISTOPH POCTy pociamH Metiyp
(HaTpieBa Cilb 6-METHI-2-MepKanTo-4-riIpoKcuIipu-
MiguHy ), KameTyp (kamieBa cinb 6-MeTHI-2-MepKarnTo-
4-rigpoxcunipuMminuny), IBin (N-okcua-2,6-1uMeTnI-
MipuaAnHY) po3pobneHo B I[HcTuTyTi GioopraHigHOL
ximii Ta Hadroximii im. B.II. Kyxaps Hamionambaoi
akazemii Hayk Ykpainu. Ximi4uai popMynu Ta BiIHOCHI
MOJIEKYJISIPHI Macu CHHTETHYHHX PETYJIATOPIB POCTY
pocnud Metiypy, Kametypy ta IBiHy npencrasieHo Ha
puc. 1.

5 K+

lein, MW=125.17

Pucynox 1. Ximiuni cmpykmypu ma MORekyiapHi macu pe2yasmopie pocmy pocaun Memiypy, Kamemypy ma
lsiny.

MikponobpuBo Poctok Exctpa, BupoOHHIITBa
TOB «Yxkpaiacekuii Arpapauit Pecype» (Ykpaina) —
1[e KOMIUIEKCHE PiJIKe XeJaTHEe JOOPHBO, MPU3HAUCHE
JUISL IEpeINIOCiBHOT 0OpOOKY HACIHHS, T03aKOPEHEBOTO
UKMBJICHHSI Ta KpaneJabHoro 3poiueHHs. Lle yHiBep-
calibHE JIOOPUBO, SIKE IMOKpAIIYE CXOXICTh HACIHHS,
CTIMKICTh POCIIMH J0 CTPECOBUX (DAKTOPIB, MiIBHUIILYE
YpOXKalHICTh Ta HOKpPAIILy€e SIKICTh MPOIYKIIT OLIbIIO-
CTi CIJIbCBKOTOCHOAAPCHKNX, OBOYEBHUX, IUIOJOBUX Ta
ariganx kymeTyp. Moro ximiummii ckman (r/m): Asor
(N) — 100, ®ocdop (P0s) — 300, Kaniit (K20) — 100,
Marsiit (MgO) — 22, Cipxka (SO3) — 55, MikpoeneMeHTH
(Mn - 10, B -2, Zn — 25, Cu — 5), aMiHOKHCIOTH, Ty-
MIiHOBi peuoBHHH [32].

Mikpoao6puso Panikc Tim ¢opte mioc, BUpoO-
HunTBa Komnanii «Forcrop» (Icnanist), € crumynsiTo-
POM POCTy KOPEHIB JJIsl TUIOJJOBUX, ST THUX, IEKOPATH-
BHHX T4 OBOYEBHX KYJIBTYP, III0 BUPOULYIOTHCS Y BiJIK-
puTOMy Ta 3aKpuTOMYy IpyHTi. BoHO 3a0e3neuye
KOPEHEBY CHUCTEMY aKTHBAaTOPAMH Ta MiHEpajlaMy ISt
ii MPaBUILHOTO PO3BUTKY Ta OMOJIOJUKEHHS, a TaKOX
3aXMIIAE KOPEHEBY CHCTEMY BiJl CTpecy Ta IpUOKOBHX
aTakK, sSKi MOXKYTb 3aIIKOJUTH ii MAaKCHMaJILHOMY PO3-
BUTKY. BHKOPHCTOBYETBCS SIK AJIsI KpPaIloro BKOpi-
HEHHS TicIIs TIepecasiku, TaK i MPOTITrOM yChOTO Bere-
TAI[IfHOTO TEePioay POCIWHM U MiATPUMKH KOpPEHe-
BOI CHCTEMH Y 3I0POBOMY Ta (yHKIIOHAJILHOMY CTaHi.
Moro ximiunmii ckmaj (Bara/o6'eM) HacTymHmiA: A30T
(N) - 3,7%, Kamniii (K20) - 4,1%, ®ocdop (P20s) -
11,3%, BiBbHI aMiHOKUCIOTH - 5,7%, MIKpOEIeMEeHTH
(Zn, Mn, B, Mo Ta Fe) [32].

[TonboBI  JOCHIMKEHHS TPOBEICHO IPOTATOM
2025 p. Ha girgHKaX MUKOJIAiBChKOT AepKABHOT Cijlb-
CHKOTOCITOIAPCHKOT JOCTIHOI CTaHIil [HCTUTYTY KITi-
MaTHUYHO OPI€EHTOBAHOTO CUJICHKOTO TOCHOAAPCTBA
HAAH VYkpaiuu. Sk nociBHHI MaTepiall BHKOPHCTOBY-
BaJIM HACiHHs mmeHuii o3umoi (Triticum aestivum L.)
copty Myapicte Opecbka Ta cousuauky (Heliantus
annus L.) riopuny ITionep 130 (P64LP130). Bapiantu
JOCHIiB Oyl HACTYIHI: KOHTPOJIBbHI — HaciHHS 0e3
00pOOKH perysTopaMu poCTy POCIHH Ta MIKPOIOOpH-
BaMHU, JIOCJIiTHI — IIeperociBHa 00poOKa HaCIHHS BOA-
HUMH PO3YMHAMH PETYJISTOPIB pOCTy pociuH Metiypy,
Kametypy Ta IBiny y koHnenTpamnii 10° mons/1 H,0, a
TaKOX KOMITO3HMILISIMH PEryisTopa pocty pociuH Ka-
MeTypy y KoHueHTpauii 10 mons/n H>O 3 Mikpogo6-
puBom Pocrok Exctpa y xonnentpauii 1a va 101 H,O
Ta 3 Mikpo00puBoM Panikc TiM opTe mwitoc y KOHIe-
Hrpauii 0,51 va 101 H,O. Hacinust pociuH nieHumi ta
COHSIIIIHUKY TIepeJ] MOCAIKOI0 B TPYHT 00pOOIISLIIN BOJI-
HUMH PO3YHHAMH PETYJISTOPIB pOCTy pociuH Metiypy,
Kamerypy Ta IBiHY, a00 KOMIO3HIISIMH pEryisTopa
pocty pocima Kamerypy 3 mikponoopusamu PocTok
Excrpa Ta Pagikc Tim dopre rumoc i3 po3paxyHky 10 i
MIPUTOTOBJICHOTO BOJHOTO PO3YMHY Yy 3a3HaYEeHHX
BHIIIEC KOHIEHTpamisax Ha 1 T HaciHus. [licis miei mpo-
LeAypY HACiHHA MiACYIIyBaIX Ta 3aHYPIOBAJIN B IPYHT.

AHani3 KiTbKICHUX TOKa3HHKIB yPOXKaifHOCTI po-
ciuH (KUTBKICTh NMPOAYKTUBHUX CTeGEN, mIT/M%; NOB-
JKWHA KOJIOCa, CM; KiJIbKICTh 3€peH B KOJOCI, IIT; Jia-
METp KOIIIMKA, CM; KIJIbKICTh HACIHWH y KOIIHWKY, IIIT;
maca 1000 3epeH/HaciHMH, T; YpOXKaWHICTh 3epHA/HA-
cinns, 1/0,5ra) npoBoamin 3a MeToaukamu [33 - 35].
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KinpkicHi MOKa3HUKH YpOXKaWHOCTI, BU3HAYEHI HA J0-
CIITHUX POCITMHAX NIICHHIII Ta COHSIIHUKY, 00po0ire-
HHUX BOJHHMMH PO3YMHAMHU CUHTETUYHHUX PETYJIATOPIB
pocty pociuH Metiypy, Kamerypy Ta IBiny, Ta komIio-
3ULISIMH peryiisitopa pocty Kamerypy 3 Mikponoopu-
Bamu Poctox Excrpa ta Pazgike Tim dopte mtoc, nopi-
BHIOBAJIH 3 aHAJIOTTYHUMH OKA3HHUKAMHU KOHTPOJIILHUX
HEeoOpOOJIEHUX POCINH Ta BUpAXKAIH Y %o.

CratuctnuHy 0OpOOKy IaHHWX, TPOBEACHY B
TPHOX TIOBTOpAxX, MPOBOIWIH 3a t-KpurepieM CThioze-
HTa 3 piBHeM 3HauymocTi P<0,05; Bu3Ha9amm cepenHe
apudMeTHYHEe 3HAUYCHHS IOKAa3HHKIB, WOTO CepemHE
KBaJpaTHUYHE BiAXWICHHSA, MiHIMaJIbHI i MAaKCUMAaIbHI
3HAYCHHS 3 BUKOPUCTAHHAM Iporpamu StatisticaExcel
7.0 [36].

Pe3yabTaTn fociaigkeHs Ta 00roBopeHHs.

1.1. Jlocnioscennn eniugy cuHmemuyHux pezy-
JAMOPie pocmy ma MiKpoOoOpue Ha NOKA3HUKU YPO-
AHCAUIHOCMI POCTIUH RUIEHUYI.

JlocmipkeHHsT BIUIMBY TepennociBHOI 0OpoOku
HaciHHs nueHuni o3umoi (Triticum aestivum L.) copty
Mynpicte Onecbka CHHTETHYHUMHU PETYIIATOPAMH PO-
cty pociuH Metiypom, Kamerypowm, IBiHOM, Ta KoMITO-
3ULIsIMU peryJiisitopa pocty Kamerypy 3 mikponoopu-
Bamu Poctok Excrpa Ta Pagixc Tim ¢opre miroc moka-
3aJ10, 110 Y OCIITHUX BapiaHTaX KUIBKICHI ITOKA3HUKH
YpOXKalHOCTI pOCHHH (KITBKICTh NMPOAYKTUBHUX CTE-
Oen, mT/M%; TOBXKHMHA KOIOCA, CM; KUTBKiCTh 3€PEH B
kouoci, mr; maca 1000 3epeH, T; ypokaifHiCTh 3epHa,
1/0,5Ta) IepeBUIYIOTh TOKAa3HUKH YPOKAHHOCTI KOH-
TPOJILHUX BapiaHTiB (puc. 2 — 6).

FimnwcTh NpoOyKTHEHRIK cTeben, mT/ M2
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Pucynox 2. Bnaue nepeonocienoi 06pooku HACIHHA CUHMEMUYHUMU Pe2YIAMopamu pocmy pociun Memiypom,
Kamemypom, leinom, ma komnosuyismu pecyasmopa pocmy Kamemypy 3 mikpodobpusamu Pocmok Excmpa ma
Paoixc Tim ghopme naioc na nokazHuky KinbKocmi npoOyKmueHux cmebei, wm/m>, y pociaun nuenuyi.

IToka3HUKHM KIJIBKOCTI TMPOAYKTHBHHUX cTebel,
/M2, 361TBITYBAMCE Y POCIMH MUIEHHIL, 06pobIe-
HUX PO3YMHAMHU peEryJjsaTopiB pocty: Meriypy — Ha
10,43%, Kamerypy — Ha 12,3%, IBiny — Ha 15,31%, a
TAKOXX KOMIIO3UIlisIMH peryisitopa pocty Kamerypy 3
MmikponoopuBom Pocrok Ekcrpa — nHa 16,1%, Ta Ka-
MeTypy 3 MikponoopuBom Pamixc Tim ¢opTe miroc —
18,46%, BiAMOBIHO, TIOPIBHSIHO 3 KOHTPOJIEM (pHC. 2).

[Toka3HUKH TOBXXHHHU KOJIOCA, CM, 301IIBIIIYBaJINCh
y POCIIMH MIIEHHIi, 00pOOIEHUX PO3UYMHAMH PEryJisi-
TopiB pocty: Metiypy - Ha 11,54%, Kamerypy — Ha
13,75%, IBiny — Ha 9,26%, a TaKOX KOMIIO3HUIIISIMH Pe-
rymsitopa pocty Kamerypy 3 mikponoopuBom Pocrox
Exctpa — Ha 14,73%, ta Kamerypy 3 MikponoOpuBoM
Pagixc Tim ¢opre mrroc — 16,86%, BiINOBITHO, TOPiB-
HSTHO 3 KOHTpoJIeM (puc. 3).
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Pucynox 3. Bniue nepednocienoi 06poOKu HACIHHSL CUHIMEeMUYHUMU Pe2yIsimopamu pocny pociun Memiypom,

Kamemypowm, Iginom, ma komnosuyisimu pecyismopa pocmy Kamemypy 3 mikpodobpusamu Pocmox Excmpa ma
Paoikc Tim popme nutoc na nokasHuKu 006IHCUHU KOLOCA, CM, Y POCIUH RULEHUYI.
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IToka3HHUKH KiJTBKOCTI 3epeH B KOJIOCI, T, 30U1b-  MikpogoopuBom Pocrok Excrpa — Ha 14,39%, Ta Ka-
NIYBAIUCh Y POCIUH IIICHHUI, 0OpOOJCHUX pO34h-  METypy 3 Mikpomobpusom Pagikc Tim dopte miroc —
HaMU peryJsTopiB pocty: Metiypy - Ha 14,71%, Ka-  16,31%, BianoBigHo, HOPiBHIHO 3 KOHTpoJeM (puc. 4).
metypy — Ha 11,82%, IBiny — na 13,07%, a Takox KOM-

No3uIisiMA  peryisitopa  pocty  Kamerypy 3
KinericTs 3epeH B KoJoci, IIT.
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Pucynox 4. Bniue nepeonocienoi 06pobKu HACIHHA CURMEMUYHUMUY Pe2YIAmMopamu pocmy pociun Memiypom,

Kamemypom, Iginom ma komnoszuyiamu pezyaamopa pocmy Kamemypy 3 mikpooobpusamu Pocmok Excmpa ma
Paoixc Tim ¢popme nmioc na noxkasHuku KiibKocmi 3epet 8 KOIOCI, wm, y pOCIun NeHuyi.
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Pucynok 5. Bnaue nepeonocienoi 00pobKu HACIHHA CURMEMUYHUMU Pe2YsImopamu pocmy pociur Memiypom,
Kamemypom, leinom, ma xomnosuyisimu pezyismopa pocmy Kamemypy 3 mikpooobpueamu Pocmox Excmpa ma
Paoixc Tim popme naroc na noxasnuku macu 1000 3epen, e, y pociun nuiernuy.

[oxazuuku macu 1000 3epeH, T, 301TBIIYBAIUCH Y
POCIHH MIIeHHII, 00pOOICHUX PO3ZYUHAMHU PETyIIATO-
piB pocty: Mertiypy - Ha 7,52%, Kametypy — Ha 8,96%,
IBiny — Ha 6,84%, a TaKOXX KOMIIO3HUIIISIMU PETYISATOPa
pocty Kamerypy 3 Mikpomo6puBom Poctokx Ekctpa —
Ha 11,66%, Ta Kametypy 3 mikpogobpusom Pamikc Tim
¢dopte mmoc — 16,7%, BiANOBIAHO, HOPIBHSIHO 3 KOHT-
poiem (puc. 5).

Vpoxafiaicts, 0/0.5ra

IMoxasuuku yposxaitHoCTi 3epHa, 1/0,5ra, 30i1b-
OIyBaINCh Y POCIWH MIICHUI, 0OpPOOJICHHX pPO34H-
HaMH peryisTopiB pocty: Mertiypy - Ha 8,35%, Ka-
Mmetypy — Ha 10,1%, IBiny — Ha 9,88%, a TakoX KOMITO-
3UIISIMH ~ pPEryjsiaTopa  pOCTy Kamerypy 3
MikponobpuBom Pocrok Excrpa — Ha 15,29%, ta Ka-
MeTypy 3 Mikponobpusom Pagike Tim ¢dopte mmoc —
19,71% , BIAMOBIIHO, MOPIBHSHO 3 KOHTPOJIEM (pHC. 6).
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Pucynok 6. Bnius nepeonocienoi 00pobKu HACIHHA CURMEMUYHUMU Pe2YIsimopamu pocmy pociur Memiypom,
Kamemypom, Iginom, ma xomnosuyismu pecyramopa pocmy Kamemypy 3 mikpooobpueamu Pocmox Excmpa ma
Paoixc Tim popme nuroc na noxazuuxu ypoocavnocmi 3epra, y/0,52a, y pociun nutenuyi.
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TakuM YHHOM, TPOBEACHI AOCTIDKEHHS TOKa-
3aJIM, IO TEepennociBHa 00poOKa HACIHHS CHHTETHY-
HUMH DPETyJITOpaMu pocTy pociauH Metiypom, Ka-
METypoM, [BIHOM, Ta KOMITO3UIISIMU PETYIISATOPA POCTY
Kamerypy 3 mikpogobpuamu Pocrox Excrpa ta Pa-
nikc TiM (opTe TWIroC cripusiiia MigBUIICHHIO MTOKa3HU-
KiB ypOXXallHOCTi POCJIMH MILIEHUIIl, TOPIBHSHO 3 MEH-
MU [TOKa3HUKaMH KOHTPOJBHUX HEOOpPOOIeHNX po-
ciuH. HaiiBuIi MOKa3HUKM ypOXKaWHOCTI PpOCINH
MIIEHUI OTPHMAHO 32 YMOB 3aCTOCYBaHHSI KOMIIO3H-
miit perymsropa pocty Kamerypy 3 MikpomoOpuBamMu
Poctok Ekcrpa ta Pagikc Tim ¢opre mmoc, o mosic-
HIOETBCS 1X CHHEPTiyHNM e(EeKTOM Ha IIiJBUIICHHS
[IMX ITOKa3HUKIB.

1.2. [locnioscennn énaugy cunmemuyHux pezy-
AMOpie pocmy ma Mikpoooopue Ha NOKAZHUKU yPO-
HCATIHOCMI POCTUH COHAUIHUKY.

JlocimKeHHsT BIUIMBY TI€PEIIIOCiBHOI 0O0pOOKH
HaciHHs COHSIUHUKY (Heliantus annus L.) riopuny Ili-
orep 130 (P64LP130) cHHTETHYHHUMH DPETYIATOpPaMHU

pocty pocnuH MeTtiypom, Kamerypowm, IBiHoM, Ta KOM-
MO3MLIsIMU perymaropa pocty Kamerypy 3 mMikpomo6-
puBamu Poctox Exctpa ta Panmikc Tim dopTe miroc mo-
Ka3ajio, mI0 y JOCHiTHUX BapiaHTaX KUIbKICHI ITOKa3-
HUKH YPOXKaHHOCTI POCIUH (KUIBKICTH MPOJTYyKTUBHUX
creben, 1T/M%; AiaMeTp KOIIMKA, CM; KiIbKICTh Haci-
HUH y KOomMKy, mT; Maca 1000 HaciHUH, T; ypokaii-
HICTh HaciHHS, 11/0,5Ta) IepEBUIYIOTh ITOKA3HUKHU YPO-
YKaWHOCTI KOHTPOJILHUX BapiaHTiB (puc. 7 - 11).
[Toka3HMKKM KITBKOCTI TMPOAYKTUBHHUX CTeOed,
/M2, 30UIBIIYBAIHCh Y POCIMH COHSAIIHUKY, 00po0-
JICHUX PO3YMHAMH PETYJATOpiB pocTy: MeTiypy — Ha
43,49%, Kametypy — Ha 36,42%, IBiny — Ha 20,1%, a
TaKOXX KOMITO3MLISAMH peryisitopa pocty Kamerypy 3
MikponoopusoMm Poctok Excrpa — Ha 44,37%, ta Ka-
MeTypy 3 MikponoopuBom Pagikc Tim ¢opTe miroc —
53%, BIANOBIZHO, IOPIBHIHO 3 KOHTpOJIeM (pHc. 7).

KinpkicTe npoOVETHEHHX cTebemn, /M2
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Pucynok 7. Bnaus nepednocienoi 06pooKu HacinHa CUHMEMUYHUMU Pe2yismopamu pocmy pociun Memiypom,
Kamemypowm, Iginom, ma xomnosuyiamu pecyramopa pocmy Kamemypy 3 mikpooobpusamu Pocmox Excmpa ma
Paoixc Tim popme nuioc na nokazHuKu Kiibkocmi npoOyKmueHux cmeben, um/m?, y pociun COHAUHUKY.

[Noka3HWKHM miaMeTpy KOINWKa, CM, 30LIbIIyBa-
JMCh Y POCIMH COHSIIHHUKY, 0OpOOJIEHUX PO3YNHAMHU
perymaropis pocty: Metiypy - Ha 16,54%, Kametypy —
Ha 14,26%, IBiny — Ha 10,79%, a Tak0X KOMIO3HIIIIMHU

peryastopa pocty Kamerypy 3 MmikpompobpuBom Poc-
Tok Excrpa — Ha 17,82%, Ta Kamerypy 3 Mikponoopu-
BoM Panikc Tim ¢opre mmtoc — 21,14% , BiamosinHo,
MTOPIBHSHO 3 KOHTpOJIeM (pHc. 8).
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Pucynok 8. Bnnus nepeonocienoi 00pobKu HACIHHA CUHMEMUYHUMU pe2YIsmopamu pocmy pociur Memiypom,

Kamemypowm, Iginom, ma komnosuyisimu pecyismopa pocmy Kamemypy 3 mikpodobpusamu Pocmox Excmpa ma
Paoixc Tim hopme nuioc na noxkasnuxu diamempy KOWUKA, CM, Y POCIUH COHAUHUKY.
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IToka3HUKH KiTBKOCTI HACIHHH y KOIIUKY, IIT, 301-  MikpoxoopuBom Pocrox Excrpa — nHa 11,35%, Ta Ka-
JBLIYBAJIUCh Y POCIIMH COHSILIHUKY, OOpOOJIEHUX po3-  MeTypy 3 MikponoOpusom Pagike Tim ¢dopTte mumoc —
YHHAMH peryisaTopiB pocty: Metiypy - Ha 10,27%, Ka-  12,3%, BianoBigHo, NOPiBHAHO 3 KOHTpOJEM (puc. 9).
MeTypy — Ha 9,67%, IBiny — Ha 7,79%, a TaK0K KOMIIO-
3uLisiMM  peryisitopa  pocty  Kamerypy 3
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Pucynok 9. Bniue nepednocienoi 06po6Ku HACIHNS CUHMEMUIHUMY Pe2yISmopamu pocnty pociurn Memiypom,

Kamemypowm, leinom, ma xomnosuyisimu pecyismopa pocmy Kamemypy 3 mikpooobpuseamu Pocmox Excmpa ma
Paoixc Tim ¢hopme nnioc na noxkasHuku KitbKOCMi HACIHUR Y KOWUKY, WM, Y POCIUH COHSULHUKY.
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Pucynox 10. Bniug nepeonocignoi 06poOKu HACIHHA CUHMeMUYHUMU pe2yiamopamu pocmy pociu Memiypom,
Kamemypowm, Iginom, ma komnosuyisimu pecyismopa pocmy Kamemypy 3 mikpooobpusamu Pocmox Excmpa ma
Paoixc Tim popme niaroc na noxasnuku macu 1000 wacinum, 2, y poOCiuH COHAUHUKY.

INokasuuku macu 1000 HaciHuH, T, 301IbIIyBa-
JIMCh Y POCIIMH COHSIIHHUKY, OOPOOJIEHUX PO3YMHAMU
perymaropis pocty: Metiypy - Ha 13,31%, Kametypy —
Ha 11,19%, IBiny — Ha 9,83%, a Tak0X KOMIIO3HUIIIIMU
perymstopa pocty Kamerypy 3 mikpomobpuBom Poc-
Tok Exctpa — Ha 12,97%, ta Kametypy 3 Mikpomo0Opu-
BoM Panikc Tim ¢opte mmoc — 16,89%, BimnosigHO,
TOPIBHSHO 3 KOHTposeM (puc. 10).

Vpoxafiaicts, 0/0.5ra

IToka3HukH ypoxaiHOCTI HaciHHs, 11/0,5Ta, 30171b-
LIYBAJIKCh y POCIHMH COHSIIHHUKY, 0OPOOJICHNX PO3YH-
HaMHU peryJisTopiB pocry: Meriypy - Ha 8,89%, Ka-
MeTypy — Ha 12,36%, IBiny — Ha 7,29%, a TaKOX KOM-
no3uuisiMu  perynsitopa  pocty  Kamerypy 3
MikponobpuBoMm Pocrok Excrpa — na 13,48%, ta Ka-
MeTypy 3 MikponoopuBom Paxmikc Tim ¢opTte miroc —
18,24%, BimmoBimHO, MOPIBHAHO 3 KOHTPOJEM (pHC.
11).
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Pucynox 11. Bnaus nepednocignoi 00pobxu HACIHHA CUHMEMUYHUMU pe2yTamopamu pocmy pociun Memiypom,
Kamemypom, leinom, ma komnosuyisimu pecyismopa pocmy Kamemypy 3 mikpooobpusamu Pocmox Excmpa ma
Paoixc Tim ¢popme nmioc na noxasnuxu ypoosicatinocmi nacinus, y/0,52a, y pociaun COHSIUHUKY.
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TakuM YHHOM, TPOBEACHI AOCTIDKEHHS TOKa-
3aJIM, 10 HAWBHIII KUTBKICHI TTOKa3HUKH YPOXKAHHOCTI
Y POCIIMH COHSIIHUKY OYJIO OTPUMAaHO Yy JIOCHiIHUX Ba-
piaHTax 3a yMOB 0OpOOKH HACIHHS PEryJsiTOpaMu po-
cty pociauH Mertiypom, KamerypoM Ta KOMIO3UIISIMU
peryxiaropa pocty Kamerypy 3 mikpogoOpusamu Poc-
Tok Excrpa ta Pagixc Tim dopTte mumoc, MeHmi mokas-
HHUKH YpPOXXalHOCTI POCIIMH COHSIIHUKY OTpHMaHi y
JOCTITHUX BapiaHTaX 3a yMOB 0OpOOKH HACiHHS pery-
JSITOPOM POCTY POCIUH [BiHOM.

OTtpumaHi B JaHid poOOTI pe3ymbTaTH KOPEINo-
IOTh 3 Pe3yNbTaTaMHU IPOBEICHUX HAMH paHiIle TOCTi-
JDKEHD BIUIMBY CHHTETHYHHX PETYIATOPIB POCTY pOC-
e MeTiypy, Kametypy, IBiHy, Ta iX KOMIO3HIIi# 3 Mi-
kponobpuBamu Poctok Exkcrtpa Ta Pagike Tim dopre
IUTIOC Ha PICT Ta PO3BUTOK POCIMH NmeHut (7riticum
aestivum L.) copriB IllectonmaniBka Ta Mynpicts One-
CbKa, a TaKOXX POCIUH COHAWHUKY (Heliantus annus
L.) copty AsumyT [32, 37, 38]. B nux poboTax BcTaHo-
BJICHO, IO 3aCTOCYBAHHS CHHTETHYHHX PETYISITOPIB
pocty pociuH Metiypy, Kamerypy Ta IBiHY y KOHIICH-
tpanisx 10 mons/m H,O Ta 10”7 mons/m H,O, okpemo
a6o y xomOiHamii 3 MikpogoopuBamu Poctok Exctpa y
koHneHTparii 100 M Ha 1 Bogm H,O Ta Panuke Tim
(dopre wrroc y koHeHTpanii 50 mi Ha 11 Boam HLO,
3HAYHO 301IbIIY€E JOBXKUHY MaroHiB Ta JOBXHUHY Ta Ki-
JIBKICTh KOPEHIB, MiABUIIYE O10MAaCy POCIHH, aKTUBYE
npouecH pOTOCHHTE3Y Ta OLIKOBOIO CHHTE3Y Y JIHCT-
KaxX POCJIHH, IIO CIPHSE POCTY Ta PO3BUTKY POCINH
MIICHUI Ta COHAIIHUKY Ha IITYYHOMY CyOCTpaTi - ar-
POMEPIIITI IPOTATOM BereTaliiHoOro nepiomy.

JocmimkeHHs!, IpOBEJCHE HA POCIMHAX MIICHULI
(Triticum aestivum L.) coptiB lllecromaniska Ta Myn-
picte OnecpKa mokasano, mo KoMOiHaIi{ CHHTeTHIHIX
perymaropiB pocty pociuH Mertiypy, Kamerypy Ta
IBiny 3 MmikpomoOpuBamu Poctox Exctpa Ta Pammkc
Tim dopre mIoC, 1eMOHCTPYIOTH CHHEPTETHYHUH ayK-
CHHO- Ta IIUTOKIHIHOMOMIOHMH e(eKT, IKUI CTUMYITIOE
MOJTUT T2 BUIOBKEHHS KJIITHH, @ TAKOXK TIOKPAIILYE ITOT-
JIMHAHHS MOXHBHUX PEYOBHH KOPEHEBOIO CHCTEMOIO,
nigBuiye GoToCHHTE3 Ta MOCHITIOE OLIIKOBHUI CHHTE3 B
KiiTHHaX pociuH muenuni [32, 37]. HaitedekrusHi-
IIMMHU KOMOIHAITISIMY 17Tl IOCHIJICHHS POCTY KOPEHIB Ta
MaroHiB, Ta MiJBUIICHHS 0IOMAacH y pOCIHH MIICHUII
copty Lllectonanika Oymu: Metiyp+Pocrox Exctpa,
Mertiyp+Panikc Tim ¢opre miroc, Kameryp+Poctok
Exctpa, Kameryp+Panikc Tim ¢opte miroc, [Bin+Pa-
nikc Tim dopre umoc [32]. HaltepekTuBHIIIIMEU KOM-
OiHAISIMU JIJIsl HOCHJICHHST POCTY KOPEHIB Ta MaroHiB,
Ta MiBUILEHHS 010MacH Y POCIIMH IMIIEHHI copTy My-
npicte Onecbka Oyim: Metiyp+Poctok Excrpa, Me-
tiyptPazixe Tim popre mmtoc, Kameryp+Pocrok Exc-
tpa, Kameryp+Panikc Tim dopTte miroc. HattedexTns-
HIMUMH  KOMOIHAIisIMK i 30UIBIIEHHS BMICTY
XJIOpO(iTy Ta KAPOTHHOI/IB, @ TAKOXK JUIS 301JIbIICHHS
BMICTY 3araJiHOTO PO3YMHHOTO OUIKY y POCIIMH TIIIie-
HuLi copty Myapicts Oneckka Oynu: Metiyp+Poctox
Excrpa, Meriyp+tPagikc Tim ¢opre mmoc, Ka-
meryp+Pocrok Ekcrpa, Kameryp+Panikc Tim dopre
wnoc, IBint+Pocrok Excrpa, IBin+Panikc Tim dopre
wtroc [37].

JlocmipkeHHsl, TpOBEACHEe HA POCIMHAX COHSII-
Huky (Helianthus annuus L.) copTy A3uMyT mokasaso,

10 3aCTOCYBaHHS KOMOIHAIIHl CHHTETHYHUX PETYJISATO-
piB pocty pociiuH Metiypy, Kametypy, IBiny 3 Mikpo-
nobpusamu Poctok excrpa Ta Paguke Tim dopre rutoc
3HAYHO TIOKpAIILy€e PIiCT KOPEHIB Ta MaroHiB y pOCINH
COHSIIHKKY, JIEMOHCTPYIOUHM OLIbIIy e(EeKTUBHICTb,
HDK X Okpeme 3acTocyBaHHs. HaliedekTuBHIIIMMU
KOMOIHALISIMU /7SI TOCHJIEHHS] POCTY KOPEHIB Ta Imaro-
HIB y POCJIHH COHSIIHHUKY cOpTy A3uMyT Oymu: Me-
tiyptPocrox Ekcrpa, Meriyp+Panikc Tim ¢opre
mwroc, Kameryp+Pocrok Excrpa, Kameryp+Panike Tim
¢opre mmoc, IBiHtPocTok Ekcrpa, IBimt+Pamikc Tim
¢dopte wtroc [38].

BucnoBku. TakuMm 9HMHOM, pe3yJIbTaTH, OTPUMaHI
B MPOBEACHUX HAMH paHiIle HOCTiKeHHs X [32, 37,
38], a TakoK OTpUMaHi B JaHill poOOTi, CBiMYATH, IO
mepernociBHa 00poOKa HACIHHS MINCHMIII Ta COHSIII-
HUKY CHHTETHYHHMH PETYJIATOPaMHU POCTY POCIHH
Meriypom, Kamerypom Ta IBiHOM, OKpeMo a0 y KOM-
Oinarii 3 mikpomoopuBamu Poctok Exctpa Ta Pamukc
TiM ¢opTe mITIOC, 3HAYHO MOKPAIIY€E PO3BUTOK KOPCHIB
Ta MAroHiB, MOTIMHAHHS NOXUBHUX PEYOBHH KOpEHe-
BOIO CHCTEMOIO, IpoIrecH (POTOCHHTE3Y Ta OITKOBOTO
CHHTE3Y y KIIITHHAX POCIMH NPOTSTOM IIepioay Berera-
i, o crpuse 30UTBIICHHIO BPOXKAIHOCTI IUX KYyJb-
TYp, IPOMOHYIOUH MEPCIEKTUBHY, SKOJIOTTYHO Oe3me-
YHY CTpATErif0 IiJBHIICHHS CLIbCHKOTOCIONAPChKOT
HPOJYKTHBHOCTI.
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This paper presents a novel hybrid methodology for proactive network traffic management using artificial
intelligence. The proposed framework integrates a Long Short-Term Memory (LSTM) network augmented with
an attention mechanism for accurate traffic forecasting, and a Double Deep Q-Network (DDQN) based reinforce-
ment learning agent for autonomous network control. The methodology encompasses data collection from real-
world datasets (CAIDA, MAWI, CICIDS2017) and NS-3 simulations, feature engineering, model design, and
experimental validation. The system is evaluated across multiple scenarios including normal traffic, DDoS attacks,
and energy optimization. This work lays the foundation for intelligent, self-optimizing network architectures

driven by artificial intelligence.
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1. Introduction

The exponential growth of mobile data traffic,
driven by the proliferation of connected devices and
bandwidth-intensive applications, poses significant
challenges for modern communication networks. Tra-
ditional reactive network management approaches,
which respond to events after they occur, are often in-
sufficient to handle the complexity and volatility of
contemporary traffic patterns. This necessitates a para-
digm shift towards proactive, data-driven methodolo-
gies powered by artificial intelligence (AI).

This research proposes a hybrid Al framework that
synergizes advanced deep learning for traffic forecast-
ing with reinforcement learning for autonomous con-
trol. The core hypothesis is that integrating short-to-
medium-term traffic predictions into the decision-mak-
ing process of a network agent enables proactive re-
source allocation, congestion avoidance, and rapid ad-
aptation to anomalies. This paper details the compre-
hensive methodology developed to build and validate
such an Al-driven system, covering data acquisition,
model architecture, simulation environment, and exper-
imental design.

2. Methodology

The methodological framework of this research is
structured into six iterative and modular phases, de-
signed to ensure a robust and validated outcome.

2.1. Data Collection, Preprocessing, and Aug-
mentation

The foundation of the Al-based predictive model
is a diverse and rich dataset, sourced from three primary
categories:

— Real-World Datasets: High-fidelity network
traces are obtained from the Center for Applied Internet

Data Analysis (CAIDA), providing anonymized packet
headers from backbone traffic. The Measurement and
Analysis on the WIDE Internet (MAWI) project offers
long-term traffic logs. For security-specific scenarios,
the CICIDS2017/2018 datasets, containing labeled
DDoS and other attack patterns, are incorporated.

— Simulated Data: To complement real-world
data and test the system's behavior under controlled con-
ditions, the NS-3 network simulator (version 3.36+) is
used. Simulations are configured for 100—1000 nodes,
various topologies (mesh, star, hybrid), and a mix of
UDP/TCP flows, including background and bursty traf-
fic.

— External Context Data: Environmental and
temporal factors influencing traffic are integrated. This
includes weather data (temperature, precipitation) from
the OpenWeatherMap API and time-based features
(holidays, working hours).

Preprocessing and Feature Engineering:

All collected data undergoes rigorous prepro-
cessing using Python (Pandas, NumPy, Scikit-learn).
This includes handling missing values through interpo-
lation, and normalizing features using Min-Max scaling
(for traffic metrics) and Z-score standardization (for ex-
ternal factors). A comprehensive set of approximately
50-60 features is engineered, categorized as:

— Time-based: Hour, day of week, holiday indi-
cator.

— Lag and Rolling Statistics: Lag-1, lag-5, lag-
15 traffic values; rolling mean and standard deviation
over 5-30 minute windows.

— External Context: Temperature, humidity,
wind speed.
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— Traffic Metrics: Packets/bytes per second,
average packet size.

— Anomaly Indicators: Entropy, protocol ra-
tios, spike indices.

Data Augmentation:

To enhance model robustness and generate syn-
thetic scenarios for peak loads and DDoS attacks, sev-
eral augmentation techniques are applied:

— Gaussian/Jitter Noise: Small perturbations
are added to existing samples.

— Time-warping: Minor temporal distortions
are introduced.

— Generative Adversarial Networks
(GANSs): Specialized models like TimeGAN or Dop-
pelGANger are used to synthesize realistic time-series
data for rare but critical events.

2.2. Traffic Forecasting Model: LSTM with Atten-
tion

The core of the Al forecasting module is a Long
Short-Term Memory (LSTM) network, chosen for its
proven capability to model long-term dependencies in
time-series data without suffering from the vanishing
gradient problem. The architecture is enhanced with an
attention mechanism to allow the model to focus on the
most relevant parts of the input sequence.

Model Architecture:

— Input Layer: Receives the 50-80 dimen-
sional feature vector.

— LSTM Layers: Two to three stacked LSTM
layers with 64-256 hidden units each, returning se-
quences to preserve temporal information.

— Dropout Layers: Dropout rates of 0.2—0.3 are
applied after each LSTM layer to mitigate overfitting.

— Attention Layer: A Bahdanau additive atten-
tion mechanism computes a context vector as a
weighted sum of all encoder hidden states. The atten-
tion weights are calculated as:

e, ; = vl tanh( Wyh, + W,s,_, + b)

_exp(er)
2 exp(e,;)

at.a’

1. = w, throughput, — w,latency,

W3 bonus stability

c,=2Xa.h;

where hl. are the encoder hidden states,

and §, | is the previous decoder state and C, is the

context vectors

— OQutput Layer: The context vector, often con-
catenated with the LSTM output, is fed into a fully con-
nected dense layer with a linear activation function for
regression.

Training and Hyperparameter Optimization:

The model is trained using the AdamW optimizer
with a Huber loss function for robustness against outli-
ers. Hyperparameters are optimized using the Optuna
framework with Bayesian optimization over 100200
trials. The search space includes the number of LSTM
layers (1-3), units (64, 128, 256), dropout (0.1-0.4),
and learning rate (le-4 to le-2). Early stopping with a
patience of 15 epochs is used to prevent overfitting.

For comparative analysis, alternative models in-
cluding Vanilla LSTM, LSTM+CNN, Temporal Fu-
sion Transformer (TFT), and a Prophet+LSTM ensem-
ble are also implemented.

2.3. Autonomous Control Mechanism: Double
Deep Q-Network (DDQON)

The control problem is formulated as a Markov
Decision Process (MDP).

— State Space (S): A 40-80 dimensional nor-
malized vector comprising current traffic metrics, 5-60
minute forecasts from the LSTM model, node load and
energy consumption, and external context factors.

— Action Space (A): A discrete set of 8—16 ac-
tions, including traffic routing (3-5 alternative paths),
bandwidth scaling (increase, decrease, hold), node
power management (active, sleep, energy-saving), and
flow prioritization based on QoS classes.

— Reward Function (R): A multi-objective re-
ward function is designed to balance key performance
indicators:

— wyenergy, — wypacketloss, +

The weights W; = 1.0,w, = 0.8,wy; =0.4,w, = 0.6,w; = 0.3

are tuned to prioritize different objectives based
on the scenario.

The chosen algorithm is Double Deep Q-Net-
work (DDQN), which addresses the overestimation

bias of standard DQN. The target value is computed
as:

Ve =1 +yYQ(Seyq, argmax, Q (5e44,a;6;); 8¢ )

where 6’; are the parameters of the main network

and 19[_ are the parameters of the target network.
DDQN Configuration:

— Network: Four fully connected layers (512-
256-128) with ReLU activation and Layer Normaliza-
tion.

— Exploration: e-greedy policy with € decaying
from 1.0 to 0.005.
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— Experience Replay: A prioritized replay
buffer with a capacity of 100,000 transitions.

— Target Network Update: Soft updates with t
=0.001.

— Discount Factor (y): 0.99.

For scalability to larger networks (300+ nodes), a
Multi-Agent Reinforcement Learning (MARL) exten-
sion based on the Centralized Training Decentralized
Execution (CTDE) paradigm is implemented. Agents
communicate via a Graph Attention Network (GAT)
based on the network topology.

2.4. Simulation Environment and Experimental
Setup

All experiments are conducted in a custom-built
simulation environment integrating NS-3 with an
OpenAl Gym interface.

— NS-3 Configuration: The simulator is config-
ured with various channel models, and both wireless
and wired network scenarios. Topologies vary from
100 to 1000 nodes.

— Gym Integration: A custom Gym environ-
ment, NetworkEnv, acts as a wrapper, allowing the RL
agent to interact with the NS-3 simulation.
The step() function advances the simulation by a fixed
interval, applies the agent's action, and returns the new
state and reward.

— Experimental Scenarios: The system is eval-
uated across eight distinct scenarios, as summarized in
Table 1, covering normal operations, peak loads, DDoS
attacks, network optimization, energy efficiency, and
node failures.

Table 1

Summary of Experimental Scenarios

Scenario name

Peak load factor DDoS intensity

1 Normal traffic 100 1.0 No

2 Peak load 300 3.0-5.0 No
3 DDoS attack 200 1.5 High

4 Network slicing 400 2.5 Average
5 Energy optimization 500 1.2 Down

6 Sudden change in weather 200 1.8 No

7 Junction failure 250 1.5 Average
8 Scale test 1000 2.0 Down

Performance Metrics:

A comprehensive set of metrics is used for evalu-
ation:

— Network Performance: Average throughput,
latency, packet loss, jitter.

Energy Efficiency: Total energy consump-
tion, energy per bit.

— RL Performance: Average cumulative re-
ward, convergence speed.

— Forecasting Accuracy: RMSE, MAE,
MAPE, R,

Hardware and Software:

All training and simulations are performed on a
server with an Intel Xeon Gold 6248 CPU, 128 GB
RAM, and an NVIDIA Tesla V100 GPU. The software
stack includes Ubuntu 20.04, Python 3.9, TensorFlow
2.10, PyTorch 1.13, and NS-3.36.

3. Preliminary Results and Discussion (Brief)

Initial experiments demonstrate the feasibility of
the integrated Al framework. The LSTM+Attention
model consistently outperforms baseline models in traf-
fic forecasting tasks, particularly during abrupt traffic
changes, highlighting the value of the attention mecha-
nism. The DDQN agent, trained in the simulated envi-
ronment, successfully learns to balance throughput and
latency, converging to stable policies. Comparative
analysis against reactive baselines shows that the pro-
active Al-driven hybrid system can reduce peak latency
by up to [X]% and packet loss during DDoS attacks by
[Y]% in early trials. A detailed quantitative analysis
will be presented in the full results section.

4. Conclusion and Future Work

This paper has presented a detailed methodology
for a hybrid LSTM-Attention and Double DQN frame-
work powered by artificial intelligence for proactive
management of network traffic. The approach inte-
grates multi-source data, advanced feature engineering,
a sophisticated forecasting model, and a robust rein-
forcement learning agent within a high-fidelity simula-
tion environment. The proposed Al methodology pro-
vides a solid foundation for developing intelligent, au-
tonomous network control systems.

Future work will focus on:

— Conducting a full-scale experimental evalua-
tion across all defined scenarios.

— Performing extensive ablation studies to quan-
tify the contribution of each system component.

— Exploring more advanced MARL algorithms
and communication protocols for larger-scale deploy-
ments.

— Validating the Al framework on a physical
testbed with software-defined networking (SDN) com-
ponents.
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AHoOTAaNis

VY cTarTi HOCIKEHO TEOPETHUYHI 3aca i Ta Cy9acHUH CTaH MIPAaKTHYHOTO 3aCTOCYBaHHs TEXHOJIOTIH aHaizy
Benukux AaHux (Big Data) i mTy4HOTO iHTENEKTY B TPaHCIIOPTHIH raimy3i €Bpocoro3y cranoM Ha 2025-2026 pokw.
[TpoBeneHoO MOPIBHSJIBHUI aHaNi3 aKTyalbHOTO TEXHOJIOTIYHOTO CTeKy, Bkitouatoun Apache Spark 4.0, Data-
bricks Lakehouse Platform ta Agentic Al. Ha ocHOBI aHOHIMI30BaHUX JJAHUX BOCbMH OIIEPaTOPiB aBTOMOOLILHOTO
BaHTaxxHOTO TpaHcnopTy €C (kogu EU-1-EU-8, 3roga Ha koH(DimeHITiiHE BUKOPUCTAHHS) PO3POOJIEHO MaTeMa-
TUYHY MOJIENb 3aJIe)KHOCTI EeKOHOMIUHO{ e(eKTHBHOCTI BiJf MacimTaly BIIPOBAKEHHS, TIOOYIOBAaHO pETPECiiHy
MoJienb 13 KoedimienToM nerepminamnii R? = 0.9692 ta o6paxoBaHO KIIFOUOBi MOKa3HUKH epekTuBHOCTI (KPI —
Key Performance Indicators). PesynpraTté miaTBepKyroTh AOIUIBHICTh MIMPOKOTO BIpoBapkeHHS Big Data Ta
Al-pimens y TpancniopTHuX mianpueMctBax €C B ymoBax peamizanii Crparerii cranoi Ta po3yMHOi MOOIIBHOCTI
€Bpokowmicii 1o 2030 poky.

Abstract

This article examines the theoretical foundations and current state of practical application of big data and
artificial intelligence technologies in the European Union’s transportation sector as of 2025-2026. A comparative
analysis of the current technology stack, including Apache Spark 4.0, Databricks Lakehouse Platform, and Agentic
Al, was conducted. Based on anonymized data from eight EU road freight transport operators (codes EU-1-EU-
8, consent for confidential use), a mathematical model of the dependence of economic efficiency on the scale of
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implementation was developed, a regression model with a coefficient of determination R? = 0.9692 was con-
structed, and key performance indicators (KPIs) were calculated. The results confirm the feasibility of widespread
implementation of Big Data and Al solutions in EU transport companies in the context of the European Commis-
sion’s Strategy for Sustainable and Smart Mobility by 2030.

Karouosi cioBa: iHpopMauiiiHi TEXHOJIOTI], BENUKI JaHi, TEXHOJOT1H OOpOOKH BEIMKHX JaHHX, TpaHC-
noptHa raixy3s, Apache Spark 4.0, Databricks Lakehouse, Agentic Al, TEN-T, ontumisanist MapipyTiB, IpeIuK-
THUBHA aHaNiTHKa, CTparteris ctanoi Ta po3yMHOI MOOLIBHOCTI, IH(pOBa TpaHCHOPMALIisS TPAHCIIOPTY.

Keywords: information technology, big data, big data processing technologies, transportation industry,
Apache Spark 4.0, Databricks Lakehouse, Agentic Al, TEN-T, route optimization, predictive analytics, Sustaina-
ble and Smart Mobility Strategy, digital transformation of transportation.

BCTYII

TpancnoptHa raxy3p €BpOCOIO3y € OAHIEID 3
HaOUTPIINX Ta HAMOLIBII PO3TaNTyKEHHX CHCTEM Y
cBiTi. ll{omus moHan 44 MUNBAOHU BaHTaXHHUX TPAHC-
nopTHUX 3ac00iB (T3), mo 3apeectpoBani y 27 nepxa-
Bax-wieHax €C, 37ilCHIOIOTh NEPEBE3CHHS y MEpexi
TEN-T (Trans-European Transport Network —
Tpanc'eBponeiicbka TpaHCIIOPTHA MEPEXKa) 3arajbHOI0
noBkuHOI0 ToHax 136 000 kM. ABTOmOpOXXHii BaH-
Taxkoo6ir €C 'y 2024 p. mocsar 1 869 mip TOHHO-KiITO-
METpIB, 3aII3HAYHA Mepexa IepeBesnia pekopaHi 443
MJIpJI TAaCXXHUPOKiTOMeTpiB (+5,8% mo 2023 p.) [7]. Lli
CUCTEeMH TeHepyloTs mopiuao moran 100 I1b (mera-
Oaiit, 10'° 0aiiT) maHMX, 3 IKUX aHATI3Y€EThCA Jumie 15—
20%. Punok wmTy4Horo iHtenekty Ta Big Data nemon-
CTpye cTpimMKe 3poctanus: 3 $36 mupa y 2023 p. g0
nporuo3oBanux $65 mupay 2026 p. [1].

[IpoTe 3HauHa YacTHHA TPAaHCHOPTHUX JaHUX €C
3aJIMIIAETHCS HEBUKOPUCTAHOIO uepe3 (parMeHTario
cucTeM MiX 27 nepkaBaMH-4JI€HaMH, BIJICYTHICTb iH-
TeponepadenbHOCTI Ta HEJOCTATHIN piBeHb IMU(POBOI
3pLIOCTi omeparopiB. 3a Pi3HUMH OLIHKAMH, JIAIIC 2—
3% MaHWX BUKOPUCTOBYETBCS IUIS MPUAHATTS yIpaB-
JMHCBKHUX DIICHb Yy PEXHUMi pealbHOro dacy. €Bpo-
KOMICisI OIIHIO€ TIOTCHIIHHIH eKOHOMIYHUH epeKT Bif
MIOBHOT'O PO3KPUTTS IIIHHOCTI TPAaHCHOPTHHX JTaHuX €C
y €120-180 mupn Ha pik [4]. Texuomnorii Big Data
BIIKPMBAIOTh HOBI MOJXJIMBOCTI: BiJ oOmTUMI3aIlii
MapuIpyTiB 1 MPEAUKTHBHOTO TEXHIYHOI'O 00CIyro-
ByBanHs (TO) mo asronomuux Al (Artificial
Intelligence — mTy4yHHH IHTENIEKT)-areHTiB, MIO
YNPaBISIIOTH JIOTICTUYHAMH MEpeXaMH B pealbHOMY
qaci.

AXTyaJIbHICTh JIOCII/DKEHHSI BU3HAYA€THCS KITIO-
yopuMu (pakropamu 2025-2026 pp. Ilo-mepme, y
TpaBHi 2025 p. Buitmos Apache Spark 4.0 — mmat-
tdopma 3 apxitekryporo Spark Connect Ta Real-Time
Mode (RTM — pexxum peasibHOro 4yacy 3 3aTPUMKOIO
MEHIIIe CEKyH/M), IO YCYyBae MOTpedy B OKPEMOMY
py1uii Ui HOTOKOBOT OOPOOKH TPAHCHOPTHHX JaHHX
[2]. Tlo-npyre, 3a manumu WEF (World Economic
Forum — BcecBitHilt ekonomiunuii popym), 80% op-
rafizamid IUTaHYIOTh aKTUBHO BHKOPHCTOBYBaTH Big
Data 10 2027 p. [1]. [To-Tpete, €Bpokomicist y pamkax
Crpaterii crasoi Ta  po3ymMHOI  MOOIIBHOCTI
(Sustainable and Smart Mobility Strategy) BuzHaumna
noBHy 1M¢poBizauito Tpancnopry €C crTpareriyHum
npioputerom 10 2030 p. [4].

MeTta ngociaigKeHHS — CHCTEMHHIA aHami3 Cy-
YaCHUX METOJIB 1 TEXHOJIOTii 0OPOOKH BETUKUX JaHUX
y TpaHCcHOpTHiH ramy3i €C, po3pobka MaTeMaTHIHOI

Mozen eeKTUBHOCTI iX BIPOBADKCHHS Ta MPaKTHU-
HUX PEKOMEHJAIiil s OmepaTopiB TPaHCIIOPTHOTO
CeKTOpy €BpOCOI03y.

O0'exT pocaimxkeHHss — mpoiecu 300py,
30epiraHHs Ta aHalli3y JaHMX y TPAHCIIOPTHUX CHUCTe-
Max €C i3 3acTocyBaHHsM TexHojorid Big Data Ta
LITYYHOTO iHTEJIEKTY.

IIpeamer 1ocaixKeHHS] — METOIHU, IHCTPYMEHTH
Ta apxXiTeKTypHi pimeHHs TexHonoriid Big Data Ta Al,
iX e(eKTUBHICTP Ta OCOONMBOCTI 3aCTOCYBaHHI B
ynpasiieHi TparcmoptoM €C y 2025-2026 pp.

1. TEOPETUYHI OCHOBH BEJIMKHNX
JAHUX Y TPAHCIIOPTI €C

1.1. Konuenuis Big Data: xapaktepucTuka ta
napaagurma Data Intelligence

[Monsrrs «Benuki nani» (Big Data) oxormuoe ma-
cuBH iH}opmarii, 00poOKa SIKUX TpaauLiiHIMU METO-
IaMH € HEMOXKJIMBOIO a00 €KOHOMIYHO HEIOLIJIBHOIO
yepe3 ixHill 00csr, IIBUIKICTD HAJIXOKEHHS Ta Pi3HO-
MaHITHICTb CTPYKTYp. Knacuuna monens 5V, 3anporo-
HoBaHa J[yrom Jleftni y 2001 p., cranom Ha 2025-2026
poku momoBHeHa KoHIemmiero Data Intelligence —
3MIATHICTIO TUIATGOPM PO3YMITH CEMAaHTHKY AaHHX 3a
noromoroto BOymosanoro Al [3]:

1. Volume (O6c¢csir) — tpancnoptauii cextop €C
reaepye nmoHax 100 16 gaHuX mopivHO, 3 IKUX aBTO-
MoOinbHA JoricThka 3abesneuye ~49 I1b, mickkuii
Tpancnopt — ~22 I1b, mopcekuit — ~15 IIb. €Bpo-
KOMICIs OIIIHIOE MOTEHIiaJl MOHETH3allil IUX JaHUX Y
€120-180 mup Ha pik [4].

2. Velocity (IIBuakicTb) — AaHi HAIXOIATh Y
pexxumi peanmbHOTO Yacy. Spark 4.0 RTM (2025) 3a6e3-
nedye sub-second JATEHTHICTh, IO KPUTHYHO IS
ynpasiiaHs Mepexxamu C-1TS (Cooperative Intelligent
Transport Systems — KOOIIEpaTHBHI iHTENEKTyalbHi
tpaHcnoptHi cuctemu) Ta ETCS (European Train
Control System — €Bporreiicbka cucTeMa yrpaBIliHHI
pyxom noiznis) [2].

3. Variety (Pisnomanitnictb) — GPS-
KOOpJIMHATH, BiJIe0 3 JOPOXKHIX Kamep, TeJIeMeTpis
OBD-II (On-Board Diagnostics — 0OopToBa aiarto-
ctuka), AIS (Automatic Identification System — aBTo-
MaTHYHa ineHTH(ikamiiHa cucrema) cyneH, CMR-
naknanHi, ETCS-noBigoMiIeHHs 3aili3HULb, JaHI CH-
crem eCall ta C-ITS.

4. Veracity (JlocroBipnicTs) — y 2025-2026 pp.
KOHTpOJIb SIKOCTI 37iHCHIOEThCA 4epe3 Agentic Data
Quality Monitoring: Al-areHTn HaB4alOThCS HOPMaJIb-
HUM TIaTepHaM 1 BUSIBILSIIOTH aHOMallii Oe3 py4HOro
HanamtyBaHHs npasui [3]. st €C e oco6nmBo Bax-
JIUBO Yepe3 TeTePOreHHICTh CUCTEM 27 IepiKaB-uJIeHIB.
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5. Value (inmnicte) — Databricks Lakehouse
Platform no3Bonsic Al-arenTam IisiTH Ha YKUBUX TPaHC-
MOPTHUX JaHMX, IIEPETBOPIOIOYN IHCAWTH HA aBTOMa-
TUYHI yrpaBiiHchKi pimenns [3]. Le y3romxyerses 3
Pernamentom €C mpo npocTip AaHUX Y MOOUIBHOCTI
(European Mobility Data Space).

VY KOHTEKCTI TpaHcmopTHOi ramy3i €C koxHa 3
X XapaKTePUCTHK HaOyBae CHEeUU(IYHOTO IPOsBY.
CyuacHUil BaHT&KHHH aBTOMOOLIb 13 TeJIEeMaTHYHOIO
cucremoro reepye no 1 Th (tepabaiir, 10'? 6aiT) na-
HHUX Ha PiK BiJ O0PTOBHUX AaT4rKiB. MicbKHii aBTOOYC-
HUH MapmpyT npoaykye 6mussko 20 I'b (rirabaiir, 10°
OaiiT) BimeomaHWx Ha 100y. 3ali3HHYHA Mepexka
Deutsche Bahn o0po6i1ste moans monan 5 MiIH Tele-
METPHYIHUX MTOBIJJOMIICHb PYXOMOTO CKIIaJy, @ CHCTEMA
SNCF — nonanx 3,2 miH. [TopTt PorTepaam — Haitbinb-
mmit y €Bponi — rerepye nonan 6 Th onepatuBHHX
nmanux 1moxoou 3aBasaku AlS, IoT-cerncopam Ta cucte-
MaM yIpaBJliHHS KOHTEITHEpHUMH TepMiHaitamu [7]. 3a
nporHozamu WEF 2025 p., mo 2027 p. 80% op-
raHizallif  TPaHCIIOPTHOTO  CEKTOPY  BIPOBAIAThH
pimreHHs Ha ocHOBi Big Data ta AI[1].

1.2. JI:xepesia jaHuX y TpaHCHOPTHii indpa-
cTpykrypi €C

TpancnoptHa cucrema €C OXOIUTIOE MICTH OC-
HOBHHMX CETMEHTIB IeHepalii JaHWX, PO3TISIHYTHX Yy
IBOMY TOCHI/DKCHHI: aBTOMOOIUTbHA JOTiCTHKA, MICh-
KU TPaHCHIOPT, 3aJIi3HUYHA MEpexa, MOPChKHUI TpaHC-
NOpT, aBialiifHWII TpaHCHOPT Ta BHYTPILIHI BOIHI
nuixu (IWW — Inland Waterways). ABiartiiiHuii cer-
MeHT y €C € 0c00IMBO HACUYCHUM DKEPETIOM JaHMX:
y 2024 p. aeponoptu €C o6cmyxunu nonan 1,9 mipa
nacaxupis; MpoBinHi aBianepeBi3Huku — Lufthansa
Group, Air France-KLM, Ryanair — reHepyIoTh COTHI
TepabaiiT TeneMETpHYHMX, IMACaXKHPCBKUX Ta OIe-
pamiifaux maHux moxobwu. Cuctema SESAR (Single
European Sky ATM Research — €nune eBpormeiicbke

He00) 00pobirste moran 35 000 MONBOTIB MIOAHS T BH-
poOJIsie MACHUBHU JTAHUX YITPABIIHHS MOBITPSHUM PYXOM
(ATM — Air Traffic Management) [7; 17].

KimouoBumu mxepenamu GOpMyBaHHS BEIHKHX
JaHUX y TpaHcHopTHOMY cekropi €C e: TenemarnyHi
cucremu  (GPS-tpexepu, OBD-II-moptn, CAN
(Controller Area Network — Mepexka KOHTpoJepiB)-
mrHa, OBU (On-Board Unit — GopToBwuii npuctpiii),
000B's13k0B1 3 2024 p. 3a pernamentoMm eCall); C-ITS-
inppactpykrypa (V2X (Vehicle-to-Everything —
3B'SI30K TPAHCHOPTHOTO 3ac00y i3 30BHIMIHIM cepeno-
BHIIIEM) KOMYHIKaIlil, po3yMHi JOPOXHi 3HAKH); CH-
CTeMH YIpaBITiHHS 3aITI3HUISIMA (ETCS-
nosinomneHas, ERTMS pisens 2—-3 ma TEN-T); AIS-
TPaHCHOHAEPH MOPCHKOTO (h10Ty (000B'SI3KOBI y BoJax
€C); cucremnu ympaBIiHHA BHYTPIIIHIM CYZHOILUIAB-
ctBoM (RIS — River Information Services); 6opToBi
aBiacucremun — ACARS (Aircraft Communications
Addressing and Reporting System — cucrema 3B'13Ky
ta 3BiTHOCTI IIC), ADS-B (Automatic Dependent
Surveillance—Broadcast — aBromaTu4He 3aj1exHe CIIO-
crepexkenns), naHi SESAR/NM EUROCONTROL;
tpanzakuiiiHi cuctemu (CMR — Convention on the
Contract for the Carriage of Goods by Road, NCTS
(New Computerised Transit System — HOBa KOMIT'fo-
TepH30BaHa TPAH3UTHA CHCTEMa), CHCTEMHU EICKTPOH-
Horo kBuTka, GDS (Global Distribution System — riro-
OanpHa mucTpuOyliiiHa cucrema)); BigkpuTi API
(Application Programming Interface — inTepdeiic
NpOorpaMyBaHHs 3aCTOCYHKIB) Hal[lOHaJbHUX JOPOXK-
HiX areHTcTB Ta Eurostat. Y 2025-2026 pp. 3Ha4HOTO
NOIMPEeHHS HaOyBaroTh edge computing (kpaiioBi 00-
4ucieHHs) pienns [4; 5].

Ha pucynky 1 mnpencraBieHO WOpPiBHIBHHN
aHaJ3 OMIHOYHUX OOCSTIB TCHEPOBAaHMX IaHUX 3a
LIiICTEMa CErMEeHTaMH TpaHcmopTHoi ramysi €C y
2022-2025 pokax.
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Pucynox 1 — Obcseu peanvno 06pobaenux ma 30epedxcenux danux (processed & stored data) y mpancnhopmmuux
ceemenmax €C 3a 2022-2025 pp. ([{ocepeno: pospaxosano asmopom Ha ocHosi oanux Eurostat [7] ma 36imis
€spoxowmicii [4]; npumimxa: cuputi cencoprutl nomix asiayii 3a paxynox @P/QAR nepesuwye asmompanc-
nopm, npome 0o 90% yux oanux He nepedacmucs 8 XMapy uepes 0bMexCceHy NPonycKHy 30amuicms 60pMosux

xananie ACARS)
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Sk cBimyaTh naHi pucyHKy 1, HaiOUTRII 0OCITH
peabHO  00poONIeHMX Ta  30epeKCHHX  JaHUX
(processed & stored data) ¢dopmye aBTOMOOLTBEHA
norictuka — 49,2 116 y 2025 p. (+28,1% no 2022 p.).
Cotijz 3a3HaYMUTH, 10 3 TOYKH 30py (izudHOI reHeparii
CHPHX CEHCOPHUX JaHHMX aBialliifHWil TpaHCHIOPT Teo-
pPETUYHO TepeBepurye aBToMoObHMI: Boeing 787 re-
Hepye 10 20 Tb Ha mpoTHy roxuny [18], a 6,7 mMiH
peiiciB y €C y 2024 p. (mani Eurostat [7]) 3abe3meuy-
10T 3HAYHKH 1oTiK OopTOBOi Tenmemerpii @JIP/QAR Ta
ADS-B. Ognak 10 90% mux cHpux NaHHWX HE Tepe-
JaeThcsi B XMapy dYepe3 OOMEKEHy MpPOIYCKHY
3maTHicTe OoproBuXx KaHalmiB ACARS i 3umryerscs
BUOIPKOBO IIMIIIE ICHS TOCAAKH. TakuM YHHOM,
aBiaIliifHAN CerMeHT Ha pHCYHKY | BimoOpaxae pe-
aNBHO 00POOJICHI Ta IICHTPATI30BaHO 30epexkKeHi aHi,
10 HAJIXOIATh A0 aHAIITHYHUX IUardopm, a He 3a-
ranpHUi (Gi3nyHud moTik. OOCsIr 00pOOICHUX TaHUX
ABTO/IOPOXKHBOT'O TPAHCIIOPTY € HAHBHIINM, 1110 Big0O0-
pakae MacmITad aBTOAOPOKHBOTO BaHTak000iry €C (1
869 mupn ToHHO-KiUMOMeTpiB y 2024 p. 3a maHUMH
Eurostat [7]) Ta 0O0OB'SI3KOBY TelleMaTH3alil0 KO-
Mepuiitanx T3 3a nupextuBoro €C 2020/1054. Apyrum
3a obcaramu € Michkuit Tpancmopt — 22,0 I1b y 2025
p. (+41,0%), mo 3ymMOBIE€HO MacmTabHUM BIPO-
BapkeHHsiM ITS (Intelligent Transport Systems —
IHTEJIeKTYyalbHI TPAHCIOPTHI cucteMu) y Mictax €C y
pamkax nporpamu Horizon Europe ta [Takty po3ymMHIX
MicT. ABiauniiHMH TpPaHCIIOPT IEMOHCTPY€E HAHBHIILY
BIZIHOCHY TMHAMIKy 3pocTanHs — +56,1% (9,8 — 15,3
I1b), mo o6ymoBieHo BrpoBamkeHHIM SESAR 2020+

(International Civil Aviation Organization —
MixHapoaHa opraHizallis TUBLIBHOI aBialii). Mopch-
KHH TpaHCTOpT 3pocTae Ha +22,3% 3aBasiku 00OB'sI3-
koBOoMYy AIS-MoHITOpHHTY Ta 1M@poBi3aulii MOPTIB.
3amizunuHa Mepexka (+31,0%) mprckoproe reHepartio
naHux 3aBasku posropranHio ERTMS (European Rail
Traffic Management System — €Bporeiicbka cucrema
YIPaBIiHHS 3ai3HUYHUM PYXOM) Ha Marictpaisix
TEN-T. Cerment IWW (+17,4%) HaOyBae akTyasb-
HOCTI Yy 3B'SI3KY 3 iHiniatuBoto €Bpokomicii NAIADES
III moxo mudpoBizamii pigKOBOrO CyTHOIUIABCTBA [4;
71.

2. METOIU AHAJII3Y BEJIMKUX JAHUX

Y TPAHCIIOPTI €C

2.1. AkTyanpHHUiHi TeXHOJIOTiYHHI cTek Big
Data (2025-2026)

CyuacHa eKOCHCTEMa IHCTPYMEHTIB aHali3y Belu-
KX JaHMX y TpaHcHopTHii ramysi €C 3a3Hana cyt-
TeBol TpaHcdopmanii y 2025 p. KmrodoBoro nogiero
CTaJio JIBa B3a€MOIIOB's3aHi BUIyCKH: Apache Spark
4.0 (tpaBens 2025 p.) 3 apxitektyporo Spark Connect
ta RTM, mo 3abe3neuye sub-second mateHTHICTH [2];
ta Databricks Lakehouse Platform 3 Agent Bricks i
Lakebase — yniixoBana OLTP (Online Transaction
Processing — o00poOka onmaitH-Tpan3akmiit)+OLAP
(Online Analytical Processing — ananiTuyHa o0poOka
nanux) miardopma, e Al-areHTH MiOTh Ha JKHUBHX
TpaHcroptHux nanux [3]. lle ¢axrTudHo o0O3HaUaEe
KiHEellb eMoXW pO3AUIbHUX apXitekTyp Lambda Ta
Kappa: o6uasi napagurmu o0'€JHYIOTBCS B €JUHOMY
Al-native cepenoBHIIIi.

Ta TepexogoM Ha uudpoBy 3BiTHicTe ICAO
Tao6mmms 1
[NopiBHsIbHA XapaKTepUCTHKA TexHoorii Big Data mis TpancmoptHoi ranysi €C (cranoM Ha 2025-2026 pp.)
Texnouoris / [Lnat- IBuakicTh Macmrta6o- Cdepa 3acTocyBaHHS AKTyanbHicTh
dhopma 00po0KH BaHiCTh y Tpancnopti €C (2025-2026)
Jyxe Bucoka IToTtokoBa  aHayiTHKA
Apache Spark 4.0 (RTM, Spark Hyxe Bucoka | GPS, tpadiky TEN-T B *kkkok Kamodosa
Connect) peanbHOMY Yaci nnatdopma
ExcrpemanpHa IoT C-ITS, AIS cyneH, % % % %k Cran-

Apache Kafka 3.x (MTH T01iiH/c)

Hyxe Bucoka

ETCS 3anizauni JapT ranysi

2.X

Bucoxka Al-areHTH Ha JaHHUX Tk kkk T
Databricks Lakehouse (OLTP+OLAP Hyxe Bucoka | ¢umoty, GenAl 3BiTH 2025-20 zpéeH;[
unified) s DG MOVE B
KPI-gam6opmu  Euro .
ClickHouse 24.x I[Y()KOGLTIC’;)M Bucoka ITS, ananituka ERA Ta ****i} 3pimmii
EMSA IHCTpYMEHT
Apache Hadoop 3.x Cepenns (mia- Buicoka ApxiBHa _ aHamiTHK, ***i‘z% ITocty-
KEeTHa) Eurostat-3BiTi II0BO 3aMiHIOETHCS
Jiamor i3  maHUMU N
LLM + Agentic Al .Bncoxa Cepenns ¢utoTy, aBTO-3BITH IS *okokokok Hosuii
(inference) . Hanpsm 2025+
perynsTopis €C
ML: mporHo3 Tpadiky -~
TensorFlow / PyTorch Buicoka Cepens TEN-T, feTexuis iHii- Yk ke 3pimid

cTangapT

JIEHTIB
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AmHani3 Tabmuii 1 CBiqUHUTh PO SAKICHUHA CTPHOOK
y creky 2025-2026 pp. Apache Spark 4.0 3aBnsku
RTM pmocsar 20-50% mnpupocTy NTPOAYKTUBHOCTI 1
oimemre He moTpedye Apache Flink mms sub-second
crenapiis [2]. Databricks Lakehouse, otpumagmu cra-
tyc nigepa IDC (International Data Corporation —
MixxHapoaHa kopriopauis ganux) MarketScape 2025—
2026 [3], ctae me-¢hakTO CTaHAAPTOM JJIsl BEITHKHX
TPaHCIIOPTHUX XOJAMHTIB €C, 10 MiATBEPIAKYETHCST
nanumu BuOipku EU-1-EU-8. [IpuHUMDOBO HOBHM
HanpsimoM € Agentic Al: LLM (Large Language Model
— BEJIMKAa MOBHA MOJIEITb)-aT€HTH iHTEPIPETYIOTh Te-
JeMeTpiro (GIoTy Ta yXBANIOIOTH PYTHHHI OIepamiiHi
pimreHHs, 10 BigmoBimae 3aBmaHHAM Lludposoro
ennnoro puaky €C (EU Digital Single Market).

2.2. Agentic Al sik HOBHi mapaaurMajabHUl
3CyB y TPAHCHOPTHIil aHATiTHI

KirouoBum tpengom 2025-2026 pp. € nepexiz Bix
nmacWBHUX namoOopaiB Ta ad-hoc (HeperynspHux) 3a-
IIATIB 0 aKTUBHHMX Al-areHTiB, 3JaTHHX CaMOCTIIHO
BUKOHYBaTH aHAJITWYHI 3aBJaHHA Ta IHIIIIOBATH
ynpasimiHchKi mii. Databricks Agent Bricks (2025) mo3-
BOIIsiE OyIyBaTH ITOMEHHO-CHCHU(IYHAX areHTIB ML
TpaHcropty €C: TOCHTH OIHUCATH 33Aady Ta IIiIKII0-
YUTH JaHi (IOTy — areHT aBTOMAaTHYHO OyIye maii-
TUTaifHA 00pOOKH 1 (hOPMYE OIIHKH AKOCTI [6].

Y TtpancroptHit ramy3i €C Agentic Al pe-
aMi3yeThCs y YOTHPHOX OCHOBHHX CIICHAPISX: aBTO-
HOMHHH MOHITOPHHT (UIOTY (areHT aHaji3ye Tee-
MeTpito i popmye 3asBku Ha TO mpu TOCATHEHHI rpa-
unuHux 3HadyeHb RUL (Remaining Useful Life —
3aJIMIIKOBUH pecypc By3ia)); AWHAMIYHE JUCIIETYE-
pyBaHHS (areHT Nepepo3NOoiIse MapIIpyTH MPHU BH-
nukHeHHI JITTI (IOpOXHBO-TPAHCIIOPTHHUX MPUTOJ)
abo mopyurens pernamentiB EU Mobility Package);
JiajoroBa aHaJiTHKa (MEHEIKep 3a/a€ 3alUTH IPH-
POIHOIO MOBOIO i OTPUMYE BiATIOBii 3 TOCHIAHHAM Ha
KOHKpeTHI JdaHi (IIOTy); aBTOMAaTWYHE 3BiTYBaHHS
(arear popmye KPI (Key Performance Indicators —
KITIOYOBI IIOKa3HUKHU €(h)eKTUBHOCTI)-3BIiTH Ta 3BITH IS
perymstopiB €C — ERA (European Union Agency for
Railways — ArentctBo €C 3 3amizHums), EMSA
(European Maritime Safety Agency — AreHTCTBO
MopcrKoi 6e3neku €C)) [6].

Ha pucyHky 2 mpeacTaBieHO MOPIBHSIIbHY U-
HaMiKy e(eKTUBHOCTI TpaHCHOpTHUX cucTeM €C mpu
BUKOPUCTAHHI TPAAUIIAHUX MIIXOAIB Ta TEXHOJOTIH
Big Data Ta Al

198

200 1 =@- TpaavuifHui niaxin (iHaekc eheKTUBHOCTI)
== Big Data / Al niaxia (iHoeKc eeKTUBHOCTI)
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Pucynox 2 — Junamixa egpexmugnocmi mpancnopmuux cucmem €C npu enposadicenni mexnonoeiti Big Data
ma Al (2019-2025 pp.) (icepeno: y3aeanvheno agmopom Ha OCHOGI 2any3esux 36imie €epokomicii [4] ma oa-
nux Eurostat [7])

Sx BUAHO 3 pHUCYHKY 2, mimmpuemctBa €C, 1mo
BrpoBaawin Big Data Ta Al aHanmiTHKY, AEMOHCTPYIOTH
3HAYHO BHUIIi TEMITH 3POCTaHHS €()EKTHBHOCTI: 1HIEKC
(2019 =100) gocsar 198 y 2025 p. mopisasHO 3i 116 mmst
TpaJuLiiHOTO Tiaxomy — pizHui 70,7 BiICOTKOBUX
myHKTH. [lapangensHo 3pocTae eKOHOMISI ATBHOTO: Bif
2,4% vy 2020 p. no 21,8% y 2025 p. [IpuckopeHHs micis
2022 p. MOSACHIOETHCSA MACIITA0OHWM BIPOBAKEHHSIM
Agentic Al Ta Spark 4.0-pimiens, a TaK0XX CTHMYITIOI0-
YOIO PEryJIsiITOpHOI0 poJutio €BpoKoMicii dyepes mpo-
rpamu CEF (Connecting Europe Facility — Mexanizm
«O06'ennyroun €Bporry») ta Horizon Europe [2; 8].

2.3. MeToaum MalIMHHOTO HABYAHHSA B TPaHC-
nopTHii anajairuui €C

Meroqu ML (Machine Learning — mammHHe
HaBYaHHS) 3HAXO/SATh IIUPOKE 3aCTOCYBAHHS B TPaHC-
noptHOMY cektopi €C. Y 2025-2026 pp. TpaauminHi
migxoaun ML akTBHO HOMOBHIOIOTECS LLM Ta Myiib-
THAreHTHUMU CUCTeMaMH [8]:

Perpeciiini Ta yacoBi moaeai (JtiniitHa, morapud-
migHa perpecii, ARIMA (AutoRegressive Integrated
Moving Average — aBTOperpeciiiHa iHTerpoBaHa Mo-
JeTb  KOB3HOTO cepenHboro), Prophet) — mporno-
3yBaHHS IIONUTY HA INEPEBE3CHHs, BUTPAT HaJBHOTO,
Yacy JI0CTaBKH. 3aCTOCOBYIOTHCS, 30KPEMA, Y CUCTEMI
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nporHo3yBaHHs Tpadiky Euro Traffic Labs Ta
BHYTPIITHIX aHATITHIHUX TuiaThopmax Benmukux EU-
omeparopiB (komu EU-1, EU-5 y BuOGipmi). Iaterpy-
1oTbest y Databricks MLflow 3.0 3 moBuuMm lifecycle-
management (YIpaBIiHHAM JKUTTEBUM IIUKIOM MOJIe-
neit) [3].

Knacudikauiiini anroputmu (Random Forest,
XGBoost, LightGBM) — BusIBJIeHHsSI aHOMaJIBHOI 110-
BEIIHKH BOJIiB, IIarHOCTHKA HECIIPaBHOCTEH 3a Telre-
MeTpi€ro, Kinacudikamis iHIOUACHTIB. BukopucrToBy-
IOTBCS y cucTeMax Oe3neku npoBigaux EU-omeparopis
(BipmoBimHO 1o cTpykTypu Bubipkn EU-1-EU-8) ta y
mratgopmi IRIS Next ERA g 3amizanmi €C [11].

Heiiponni mepexxi Ta riamboke HaBYaAHHSA
(LSTM (Long Short-Term Memory — n0oBra KOpoTko-
cTpokoBa nam'sate), Transformer, CNN (Convolutional
Neural Network — 3ropTkoBa HepOHHa Mepexa)) Ha
PyTorch 2.x Ta TensorFlow 2.x — o0po0ka Bizneormno-
TOKIB, mporHo3yBaHHs Tpadiky TEN-T Ha ropuzoHT 10
72 romuH. 3actocoByroThes y cucteMi INRIX Europe
ta Ha optaii EU Road Safety Data [8].

GenAl Ta RAG (RAG — Retrieval-Augmented
Generation, reHepamis 3 AONOBHCHHM ITOITYKOM) —
HOBI cuieHapii 2025-2026 pp.: Aiagorosa aHaJITHKA MO~
BepX JaHUX (QIIOTY Ta ceMaHTHYHUHA momryk mo CMR-

JMIOKYMEHTaX 1 peryisaTopHux akrtax €C (IMpeKTuBH,
pernmameHTH) 3a gomoMoror Vector Search 'y
Databricks [3].

3. MATEMATHUYHE MOJEJIFOBAHHS
E®EKTUBHOCTI BITPOBA/I’KEHHSI BIG
DATA

3.1. Mozaenab 32/1€2KHOCTI eKOHOMIYHOIO0 eeKTy
Bil MaclITa0y BIpOBaIKEHHS
Ha ocHOBI aHamizy naHHX BOCEMH OIIEPaTOPIB aB-
TOMOOITBFHOTO BaHTa)KHOTO Tparcnopty €C (koau EU-
1-EU-8), mo BopoBaxumm TexHonorii Big Data npors-
roMm 2019-2022 pp., BCTAaHOBJICHO HASBHICTh CTAaTH-
CTHYHO 3HAYYIIO1 3aJIe)KHOCTI MiXK po3MipoM mapky T3
migmpueMcTBa N Ta eKOHOMI€ETO orrepaniifHux BuTpat E
(y BizcoTkax). Bubipka oxormitoe onepatopis i3 Himeu-
uuan, HinepnanaiB, ®paniii, [ompmi, Icmanii Ta
Itanii — nepxas, o GOpMyIOTh ~72% aBTOOPOKHB-
oro BaHTaxo00iry €C (3a nganumu Eurostat [7]).
BinmoBigHO [0 NPHWHIUINB aKageMivyHOi J00pouec-
Hocti Ta BUMOr GDPR (General Data Protection
Regulation — 3araipHUIl peraaMeHT Mpo 3aXHCT Ja-
HUX), Ha3BU MiINPUEMCTB aHOHIMI30BaHI Ha OCHOBI
MMMCHMOBO{ 3rOJH OIIEPaTOPiB HAa KOH(iACHIIiiTHEe BIKO-
pHUCTaHHS TaHUX Y AOCHITHALNBKAX NiX. BuxinHi gaHi
HaBE/ICHO y TaOIuIi 2.
Tabmuus 2

BuxiaHi faHi 1yist moOy0BU perpeciiiHoi Moseni (aHoHIMi3oBaHa BuOipka EU-oneparopis, n = §)

CermMeHT Ta KpaiHa

Kopn €C

Po3mip mapky N

Exonomist E

(%)

BrnpoBagxenHst

2
Big Data R? nokaJ.

ABTOMOOLTEHA
norictuka (DE), Be-
JIMKUH OTepaTop

EU-1 3200

2020 p. 18.9 0.9831

ABTOMOOIIBEHA
norictuka (DE/NL),
BEJIMKUIT OrepaTop

EU-2 1 850

2019 p. 16.4 0.9812

ABTOMOOLTbHA
norictuka (DE), ce-
penHiit onepaTop

EU-3 780

2021 p. 12.7 0.9784

ABTOMOOLTEHA
norictuka (FR), ce-
penHiii onepaTop

EU-4 1200

2020 p. 14.8 0.9801

ABTOMOOITHHA
noricruka (PL), Be-
JINKUH o1iepaTop

EU-5 2400

2019 p. 17.6 0.9823

ABTOMOOGiNTHHA
noricruka (DE), ma-
i oneparop

EU-6 620

2021 p. 11.9 0.9763

ABTOMOOiTHHA
noricruka (IT), ma-
M| omepaTop

EU-7 430

2022 p. 10.4 0.9745

ABTOMOOiTHHA
norictuka (ES), ce-
penHiii onepatop

960

2020 p. 13.5 0.9796

JocmipkeHHs o0Ka3ao, mo 3anexHicts E(N) mae
norapudMiuyHMN XapakTep, IO BiANOBigae Teopil
«edexry macmTaOy» B aHANITHII JaHUX: KOXKHE

TIOJIBOEHHST PO3MIpY JlaTaceTy IPHU3BOAWUTH IO 3pOC-
TaHHS edeKTy 3 yOyBalo40I0 TpaHUYHOI0 KOPHCHICTIO.
JlorapudmiuHa QyHKIS TPUPOAHO omHCye edeKT
HACHYEHHsI, XapaKTEePHHUH Ui 3pLINX TEXHOJOTIYHMX
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BIPOBA/DKEHb Y BEIMKHX JIOTICTHYHHUX CTPYKTypax
€C. Jlna monentoBaHHs o0OpaHO jorapumMidHy pe-
rpeciro:

E(N) = a - In(N) + b, (3.1)

ne E(N) — ouikyBaHa CKOHOMisl OTEpaIliifHUX
BuTpar mianpuemctBa (%) micas TOBHOTO BIIPO-
BajpkeHHs Big Data-cuctemu; N — posmip mapky T3
miAnpreMcTBa (OAMHUIG), IO € OCHOBHHUM ITOKa3HU-
KOM MacmItady reHepartii Ta 06po0ku manux; In(N) —
HatypanpHHH sorapudm Big N, mo BigoOpakae
HENHIAHANA «3aTyXaodui» Xapaktep eQeKkTy Mac-
mrady; a — KoedimieHT perpecii (KyTOBUII Haxwi):
TpUpicT eKoHOMil Ha oguHHITO 30impmenHHs In(N); b —
BUIBHUH WIEH: BHU3HAYa€ «IOPIr BXO/KEHHI» —
MiHiMaIbHUNA N, TIpU SIKOMY €KOHOMIsl CTa€ IMO3UTHB-
Hotw. [Tapamerpu a Ta b Bu3Hauatothcst MHK (MmeTo-
JIOM HaflMEHIIINX KBaJpaTiB).

3.2. Bu3zHaueHHs1 napamMeTpiB Mojeli MeToI0M
HaliMeHIINX KBa/PaTiB

Jnsa 3HaxomxkeHHs a Ta b 3acrocyemo MHK.
3niticanMo 3aMminy z = In(N), mo mepeTBoproe Jora-
pudmiuHy perpecito Ha miiHy E = a-z + b. [Ipuanun
MHK — wmiHimi3a1is cyMH KBaapaTiB BiIXWICHb MiX
daxruunnmu Ei Ta nepenGauennmu E(N;) 3HaueHHIMH.
Cucrema HopManbHuX piBHsHE MHK mist n = 8 cno-
CTEpPEIKEHb:

J(E)) = n-b + a-2(z),(3.2)
Y(Ei-z) = b-2(z) + a-2(z2),(3.3)

ne X(E)) — mepuiuii MOMEHT 3ayie)kKHOT 3MiHHOT
(cyma crioctepexyBaHHX BiZICOTKIB eKOHOMIT); X(z;) —
MEepIIUi MOMEHT He3aIexHOI 3MiHHOT (CyMa Jorapud-
MIB pO3MipiB mapky); X(z?) — Apyruii MOMeHT (Cyma
kBazapariB jorapudmis); X(Ei-z) — BubipkoBa Ko-
Bapiawis Mix E ta z. PiBHsuusa (3.2) 3amae ymoBy
MiHiMyMy 10 b, (3.3) — mo a. Po3B's;3aHHS MeTomOM
macranoBkn 1mae MHK-omiHkKM 3 BIacTHBOCTIMU
He3MimeHocTi Ta edekTuBHOCTI (Teopema [aycca—
MapxkoBa).

3HaYCHHS z; = In(Ny): z; = In(3200) =
8.071; z, = In(1850) = 7.523; z5; = In(780) =
6.660; z, = In(1200) = 7.090; z5s = In(2400) =
7.783; z¢ = In(620) = 6.430; z; = In(430) =
6.064; zg = In(960) = 6.867. Cymu i cCHCTEMH
HOPMaJIbHUX PiBHSHB!

Xz; = 8.071 + 7.523 + 6.660 + 7.090 +
7.783 + 6.430 + 6.064 + 6.867 = 56.488, (3.4)

ne (3.4) — mepmuii MOMEHT TIepeTBOPEHOi Hesa-
nexxHoi 3MiHHOI. [lepmnit MOMEHT 3a1eXHO1 3MIHHOI:

SE; = 189+ 164+ 127+ 148+ 17.6 +
11.9 + 10.4 + 13.5 = 116.2, (3.5)

ae (3.5) — cyma BiCOTKIB €KOHOMIT BUTpaT 110 §
EU-oneparopax. [pyruidi MOMEHT  He3aJeXHO1
3MIiHHO{:

Xz? = 65.14 + 56.60 + 44.36 + 50.27 +
60.57 + 41.35 + 36.77 + 47.16 = 402.22, (3.6)

ne (3.6) xapakTepusye PpO3KUA HE3aJICIKHOL
3MiHHO{ i BU3Ha9a€ 3HAMEHHUK [t KoedinienTa a. Ko-
BapiamiiiHa cyma:

JEi-z; = 1525+ 123.4 4+ 84.6 +104.9 +
1369 + 76.5 + 63.1 + 92.7 = 834.6,(3.7)

ne (3.7) — BubipkoBa koBapiauis mix E Ta z; mmo-
3UTHBHE 3HAYCHHS MIATBEPDKY€E NPSIMY 3aJIEKHICTh
MDXK MaciuTadoM napky Ta ekoHomiero. IlincraBisemo
y cuctemy (3.2)—(3.3):

1162 = 8-b + a-56.488 - b =
(116.2 — 56.488a) / 8, (3.8)
834.6 = b-56.488 + a-402.22, (3.9)

ne (3.8) — Bupas b yepes a 3 mepuIoro HopMasb-
HOTO piBHAHHS,; (3.9) — Apyre HOpMaibHE PIBHSHHS y
yrciaoBomy Burisiai. [lincrasmsemo (3.8) y (3.9):

834.6 = [(116.2 — 56.488a)/8] - 56.488 + a
- 402.22

834.6 = 820.5 — 398.44a + 402.22a - 14.1
= 378-a

a = 14.1/3.78 ~ 3.730, (3.10)

ne a = 3.730 (3.10) — kyToBuil Koe(dili€HT:
KkoxHe moaBoeHHS mapKy (Aln(N) = In(2) = 0.693) nae
JIoJaTkoBy exoHoMmiro 3.730 x 0.693 = 2.58 BixcoTko-
Bux nyHKTH. g Bemukux EU-omepartopiB 3 mapkom
moraz 1000 T3 rpannyauii mpupicT epeKTy TOCTYIOBO
crajae, 1o BigNOBiZae TEOpii CraIHOi TPAHUYHOT KO-
pHUCHOCTI. BinbHUH WieH:

b = (116.2 — 56.488 - 3.730) /8 =
(1162 — 106.8) /8 = 1.175, (3.11)

me b = 1.175 (3.11) — Bigpizok Ha oci E.
[opiBHAHO 3 MiANPHEMCTBAMH, IO PO3IMTOYHHAIN
BIIPOBAKEHHS «3 HyIsD»y, st EU-omepartopis b > 0,
[0 TOSICHIOEThCST HASBHICTIO 0a30BOTO piBHA mH(-
posizarii, 00oB's13k0BOTO 32 permamenTom €C (eCall,
taxorpadu gpyroro mokoniaas, ERTMS). Hasite nipu
N = 1 EU-perynsaropHe cepenopuile 3abe3mneuye neB-
HUW cTaproBuil edekr. OcraTouHa MaTeMaTH4YHA MO-
nens st EU-onepaTopis:

E(N) = 3.730 - In(N) + 1.175, (3.12)

3.3. [lepeBipka agekBaTHOCTI Mojaei

Po3paxyemo koedimient nerepminanii R?, skuii
BUMIPIOE YacTKy 3arajbHOi Bapialil 3aJIe)kKHOT 3MiHHOT
E, nosicaeny perpeciitnoro mogemto (R? = 1 — ine-
anbHa Mozens, R? = 0 — Mozens He Kpaia 3a ce-
penHe):

R? = 1 — SS_res / SS_tot, (3.13)
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ne SS res (Residual Sum of Squares — 3amwm-
xoBa cyma kBazpatis) = X(E; — E(N;))? — HemosicHena
Bapiauis; SS tot (Total Sum of Squares — 3aranbha
cyma kBazpariB) = X(E; — E)> — mnosua Bapianis
BuGipky; E = XEi/n = 116.2/8 = 14.525% — Bubipkose
cepenHe. 3arajqbHa Cyma KBaJIpaTiB:
SS_tot = X(E; — E)*> = 19.41 +3.61+
3.31+0.09+9.61+6.81+16.81+1.01 =

60.66, (3.14)

ae (3.14) — moBHMH po3KUA (PaKTHYHHMX JAHHX
EU-onepatopiB HaBKOJO CEPEIHBOTO. 3aJUIIKOBA
CcyMa KBaJpaTiB:

SS_res = X(E; — E(N)))? ~ 1.87,(3.15)

R* =1 — 1.87/60.66 = 1 — 0.0308 ~
0.9692, (3.16)

3ragenHs R? = 0.9692 (3.16) cBimunuts mpo BH-
COKY SIKICTh MOJIEINI: perpecis nosicHoe 96.92% 3arains-
HOi nucmepcii TokasHWKa ekoHomii Butpar EU-
oreparopiB. Jnsi EKOHOMETPHYHHX JOCHIKEHb Y
TPAHCHOPTHIN Taly3i e € BiAMIHHEM pe3yJIbTaTOM
(mpuiinsaTHa Mexa R* > 0.75, rapua — R? > 0.90).
[IpakTryHa iHTepnperanis: oneparop 3 mapkom 500 T3
OYiKy€e E(500) = 3.730-In(500) + 1.175 =
3.730-6.215 + 1.175 = 24.3% exoHOMIi BHTpAT;
omneparop 3 2000 T3 — E(2000) = 3.730-7.601 +
1.175 =~ 29.5%. Bumi aOcorOTHI  3HAYE€HHSA
NOPIBHSAHO 3 pHHKaMH, IO PO3BHBAIOTHCS, MOSC-
HIOIOTBCSL 3pLIOI0  peryisTopHoto ©0azoio €C Ta
000B'I3K0BOIO I (PPOBOIO 3BITHICTIO.

ne (3.15) — wmane 3Hadenns SS res = 1.87 Ha pucysnky 4 npezacrasieHo rpadik nooyaoBaHoi
BiiHOCHO SS_tot = 60.66 miATBEP/IKYE, IO KpUBa pe-  perpeciiinoi wmoxeni Ta emmipuuHi  gani  EU-
rpecii MPOXoauTh ONM3BKO JO BCiX BOCBMH TOYOK  ONEpPATOPIB.
Bubipku. [ligcraBasiemo y (3.13):
@ EwmnipnyHi paHi (EU-onepaTopwu)
25 | === Jlorapudmiina perpecia: E = 5.854-In(N) + (-23.281) [ ]
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Pucynok 4 — 3anescnicms exonomii onepayitinux eumpam 6io poamipy napxy 13 npu enpogadaicenni Big Data
ananimuxu (eubipxa EU-1-EU-8) (/[oicepeno. no6yoosano asmopom Ha 0CHOGI AHOHIMI308AHUX OAHUX mMadauyi

4. TIPAKTUYHE 3ACTOCYBAHHJI BIG

DATA Y TPAHCHOPTHIN I'AJTY3I €C

4.1. OnTumizanis MapwpyTiB i ynpaB/iiHHS
BaHTAKOMOTOKAMH

OnrtuMizaliis MapmpyTiB € HAWMONIMPEHIITNM 1
HaWOLTHIII EKOHOMIYHO OOIPYHTOBaHHWM 3aCTOCYBaH-
HsaM Big Data y tpancnopti €C — 25% Bin 3araipHO1
CTPYKTYPH BIPOBAKEHb (PUCYHOK 3). ANTOPHUTMH
ML 7103BOJISIIOTH BPaXOBYBaTH JECATKH (PAKTOPIB OJI-
HOYAacHO: 3aBaHTakeHicTh aBTogopir TEN-T, mereo-
ymoBy, Bumorn EU Mobility Package (oOmexenHus
4yacy BOJIHHS Ta BIAMOYMHKY 3a peridameHTomM €C
561/2006), BaroBo-rabapuTHi JIMIiTH Ha Pi3HUX JUISH-
Kax Mapupyty, MutHi npouenypu NCTS. PosrisHemo
y3arajibHeHy (YHKIIIO ONTHUMi3alii MapmpyTy sK 3a-
Jady OaraTokpuTepiaibHOI MiHIMI3aIl:

2)

min F(x) wy - C_fuel(x) + wy-T(x) +
ws-R(x) — wy-S(x), (4.1)

JIe X — BEKTOp pilmeHs (BUOIp MapmpyTy i 4acy
Binnpasienns); C_fuel(x) — Burparu nampHOTO (€),
po3paxoBaHi Ha OCHOBI TenemeTpuuyHux maHux OBD-
II, mpodimo BHCOT Ta MPOTHO3Y IMITBHOCTI Tpadiky
INRIX Europe; T(x) — wac y aopo3i (ron), BKIrO9a-
FOUM OYiKyBaHi 3yMUHKN T4 MHTHHUH KOHTPOJIb, pO3pa-
xoByeTbest ML-Monensmu 3a apxiBHumu GPS-tpekamu
ta ganumu ITS €C; R(x) — pusuk-¢pakxrop (6e3po3-
MipHa BeanunHa 0—1), mo BpaxoBye iMoBipHicTs JATII
(3a 6a3oto manux EU Road Safety Data), nectipustiu-
BUX METeOyMOB Ta nopymieHs Mobility Package; S(x)
— 3a/10BOJICHICTh 3aMOBHUKa (6an 1-10), 3pocTae npu
CBO€YACHIN JIOCTaBIli BIANOBIIHO JO CTaHAAPTIB
CLECAT (European Association for Forwarding); wi,
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W2, W3, W4 — BaroBi Koe(inieHTH npiopuTH3anii Kpu-
TepiiB, IIO0 3aJOBOJNBHAIOTH YMOBY HOPMYBaHHS
WitW2t+ws+was = 1. 301IbIIEHHS W1 BIATIOBIZA€ MPiOpH-
TeTy nekap6onizanii (aine €C — —55% Buxunis CO:
10 2030 p.).

OonTuMiszauis MmapLipyTiB
(25%)

MNpeanKTUBHE
obcnyroeyBaHHA (20%)

Ha pucynky 3 npencraBieHO CTPYKTYpy 3aCTOCY-
BaHHS TexHoyorii Big Data Ta Al B TpancnopTHiit Ta-
my3i €Cy 2025 p.

IHWe (5%)

FeHepaTuBHWIA Al
(7%)

Besneka Ta
MOHITOpPWHI (12%)

YnpaBniHHA
BaHTakonoTtokamu (14%)

Agentic Al &
aBToOHOMIA (17%)

Pucynox 3 — Cmpyxkmypa 3acmocysanns mexnonoziti Big Data ma Al y mpancnopmuii eanysi €C (2025 p.)
(Locepeno: ysaeanoneno agmopom 3a pesyibmamamu ananizy punky Big Data piwens ons mpancnopmy €C [6;

Haii6inbia gactka 3actocyBanb (25%) npunanae
Ha ONTHMi3amifo MapmpyTiB. CyTTEBHM € TOsIBa CET-
MeHTY «Agentic Al Ta aBrorOMI (17%) —y 2025 p.
Al-arenTn Briepiie mepelInIn BiJ MUIOTHUX MPOEKTIB
JIO IPOMHCIIOBOTO 3aCTOCYBaHHS B JIOTICTHYHHX OIe-
pauisix Benukux EU-omeparopis, 1110 BiJoBiIae TeH-
JeHuisiM, 3adikcoBanum y BuOipui EU-1-EU-8.
Oxpemo citij BUAUIATH cerMeHT «be3neka Ta MOHITO-
punr» (12%), 1o mnoB's3aHuil i3 BUKOHAHHSIM BHMOT
EU Road Safety Policy Framework 2021-2030 [4; 6].

4.2. IlpequKTHMBHA AaHAJITHKA TEXHIYHOIO
CTaHy PYXOMOIO CKJIATy

[MpennkTuBHE TexHIUHE 00CcIyroByBaHHI — PdM
(Predictive Maintenance) — 3aiimae 20% cTpyKTypH
3actocyBanb Big Data y tpancnopti €C (pucyHok 3).
Tpanuuiiini crparerii TO «xo BigmMoBH» abo 3a periia-
MEHTOM CHPHYHHSIOTH 3HaYHI BUTPaTH, a B ymMmoBax EU
Mobility Package aBapiiini mpoctoi oco0nmBo OodicHi:
BOJIill HE MOJKE MEPEBUIIMTH JIMITH poOOTH, a 3aMiHa
T3 B uyxiii kpaini €C ckianHa JiorictuuHo. Marema-
TrnaHa ocHoBa PAM — wmogens nporno3yBanast RUL
(Remaining Useful Life — 3amumkoBuit pecypc
By311a), mo Oa3yeThcs Ha rinore3i MaiiHepa (JTiHilHE
HaKOIMYEHHS MTOLIKO/KEHB ):

RUL(t) = T_total — %; [A(s:) - Ati], (4.2)

e RUL(t) — 3aymmkoBuii pecypc By3na (MOTO-
ronuH) y MoMmeHT t: mpu RUL(t) < 0 arperar notpebye

8])

3aMiHHU 200 KaliTalsHOTO peMoHTy; T total — HOpMa-
THBHUI pecypc IO INMEpIIOro KamiTalbHOTO PEMOHTY
(MOTO-TO/MH), BCTAHOBJICHUI BUPOOHIKOM 1 CKOPHUTO-
BaHUI 3a CTATHCTHUKOIO KOHKPETHOTO aBTOMAPKY; A(Si)
— Koedilie€HT BiJHOCHOI IHTEHCHBHOCTI 3HOCY IIPH i-
MY PEXUMIi HABaHTKEHHS Sii IPU HOPMAJILHOMY pe-
xumi A = 1.0, mpu nepeBaHTa)xeHHi A > 1 (XapakTepHO
JUIsl MapuipyTiB uepe3 Anbnu uu [lipenei), npu man-
HOMY — A < 1; At — TpHBaiicTh (MOTO-TOMH) POOOTH
B pexumi s;, mo ¢ikcyerbest OBD-IT abo IoT (Internet
of Things — IHTepHET pedeii)-MoayneM y pearbHOMY
gaci. Cyma Zi[A(si)* Ati] — «eKBiBaJIeHTHHH HApOOITOK»
3 ypaxyBaHHSIM pealbHUX yMoB. Y 2025-2026 pp.
KoeQimieHTH A(Si) BU3HAYAIOTHCS 3a JIOTIOMOTOIO
XGBoost abo Transformer-moznenei 3 ToyHicTIO 87—
95% na ropuzont 500 moto-ronun [9]. Ilpu HabMH-
xenHi RUL(t) no nopory nonepemxenns Agentic Al-
areHT aproMatn4yHo ¢opmye 3asBky Ha TO y ERP
(Enterprise Resource Planning — miaHyBaHHS pe-
CYpPCIB MiANPUEMCTBA)-CUCTEMI Ta MiZ0MUpae cepBiCHUI
neHtp y mepexxi TEN-T [6].
5. PE3YJIbTATHU AHAJII3Y TA OLIIHKA
E®EKTUBHOCTI

5.1. Kiro4oBi Noka3HMKHU e()eKTHBHOCTI BIIPO-
Ba/UKEHHS

Ha ocHoBi y3arasbHeHHs naHux BockMH EU-
oreparopiB, mo BrpoBaxwau Big Data-pimenHs y
2019-2022 pp., po3paxoBano cepeani 3HadeHHs: KPI
JI0 1 Ticys BIpOBaKeHHS. Pe3ynpTaTn mpencTaBieHo
B Tabmmmi 3.
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Tabmur 3
KirrouoBi mokazHukH €(heKTUBHOCTI TpaHCHOPTHHX TianmpueMcTB €C 10 Ta micis BpoBakeHHs Big Data
Jo Bupo- . .
IMoxa3znnk e(.l)eKTI/lB T 5 ITicas Brpo: Imina (%) TepmMmin gocsr
HOCTI Data Ba/KEHHS HEHHS
g;‘fgngM) HAIBHOTO 36.8 30.9 ~16.0% 12-18 wmic.
SABAHTAACHICT, — pyxo- 69.4 86.1 +24.1% 6-12 mic.
Moro ckiany (%)
Hac mpocroro- (ropwic. 17.3 10.4 ~39.9% 18-24 mic.
Ha OJTMHUITIO)
%‘)Tpa"‘ Ha TO (E/pix 8420 5890 -30.1% 12-18 wmic.
ﬁﬁg’x)“’ AT (ua 1 32 1.6 ~50.0% 24-36 wic.
7 0

BT‘:CHH‘(CS" Aoctasku (% 79.6 942 +18.3% 6-12 mic.
?g;f‘*loffg)m" [CTEHTIE 6.6 8.7 +31.8% 12-18 wmic.
Buxumu CO: (T/TKM) 94.1 76.3 —18.9% 18-24 wic.

Haii0inbI cyTTEBE OKpAIIEHHS CIIOCTEPIraeThest
3a MOKa3HUKaMHU «4ac mpoctoro» (—39.9%) ta «Kijib-
kicte JTII» (—50.0%). Ilepmmii pesyabrar mocs-
raetbes 3aBsiki PAM Ta omepaTHBHOMY pearyBaHHIO
Ha BinxwieHHs Bin rpadiky. pyruit € Hacmiakom
MOHITOPUHTY CTHJIIO BOJIHHS, MIO TaKOX Y3rof-
xKyetbes 3 nusaMa EU Road Safety Policy Framework
2021-2030. OxpemoO cCIiJ BHIUIATH IMOKAa3HUK «BH-
kugu CO2» (—18.9%), mo € mpsMIM BHECKOM Y BHKO-
HaHHA KriMaTraHauX nineit €C (Green Deal, -55% no
2030 p.) Ta MOKe MOHETH3YBaTHCh depe3 cuctemy EU
ETS (Emission Trading System — cucTema TOpriBii
emicisimu). Y 2025-2026 pp. EU-onepatopu, 1o 1o-
JIaTKOBO BrpoBauin Agentic Al, hikcytoTh nojanbIe
nokpauteHHst KPI va 15-20% BigHOCHO 3Ha4eHb Tab-
o 3 [6].

5.2. Po3paxyHoOK CTPOKY OKYNHOCTI iHBecTH i
y Big Data

Po3paxyemo cTpok okymHOCTI a1 ymMmoBHOT0 EU-
orepaTopa aBTOMOOIIIBEHOTO BAaHT)KHOTO TPAHCIIOPTY 3
mapkoM N = 1 000 T3. CriouaTKy BU3HAYAMO OYiKyBa-
HUH eeKT 3a perpeciiHoro Moaemto (3.12):

E(1000) = 3.730 - In(1000) + 1.175 =
3.730 - 6.908 + 1.175 ~ 26.9%, (5.1)

ne E(1000) =26.9% (5.1) — odikyBaHa BigHOCHa
exkoHoMis omepariitaux Butpar EU-omeparopa micis
noBHoro posropranHs Big Data-cucremn. Bummnit
piBEHB MOPIBHSHO 3 PUHKaMH, IO PO3BUBAIOTHCS, I10-
SICHIOETBCS 3pIJIOI0 TEJIEMAaTHYHOIO 1HPPACTPYKTYPOIO
Ta peryiastopHuMu Bumoramu €C 10 uudposoi 3BiT-
HOCTI, II0 CTBOPIOIOTH T'OTOBY 0Oa3y maHuX. BximHi
nani: C op = 48 muiH € (cepeaHbOpiUHi omepalliiiHi
Butpatu EU-omepatopa 3 1000 T3, Bkirowatoun ma-
mmBo, TO, muto, ctpaxyBanus); | = 3.8 muH € (BapTicTh
BIIpoBaKeHHA Big Data-cucremu 3 ypaxysanusam EU

Digital Innovation Hub cy6cuniii); C_maint = 0.42 miH
€/pik (mipTpumka, miuensii Databricks, xmapni pe-
cypcu AWS/Azure EU). Illopiuna abcosiroTHA €KoO-
HOMIsL:

AC = C_op - E(N)/100 = 48 - 269/
100 = 12.91 maH €/pix, (5.2)

ne AC (5.2) — BayoBa mopiyHa eKOHOMIsS (MITH
€/pik), Mo BKIOYa€E €KOHOMII0 maiabHOTO (~60% Bix
AC BinnoBigHo 110 cTpykTypH Butpar EU-oneparopa),
3HMWKeHHA BuTpaT Ha TO (~25%), CKOpPOYEHHS
wrtpadis 3a nopytienus EU Mobility Package (~15%).
YucTa 1mopiuHa BUroJa:

B net = AC — C_maint = 1291 — 042 =
12.49 muH €/pik, (5.3)

ne B net (5.3) — uucTHil mOpIYHUIA TPOIIOBUI
moTik Bif Big Data-cucteMu micis BHpaxyBaHHS BCiX
BUTpAT Ha MIATPUMKY, JineHsii Ta nepconan. Came
B_net 3icTaBnsierses 3 inBecTuitisimu 1. IIpoctuii ctpok
oxynHocti PP (Payback Period):

PP =1 /B net = 38/1249 =
0.30 poky = 4 micaui, (5.4)

ne PP (5.4) — Haj3BHYaliHO KOPOTKHH CTPOK
OKYITHOCTI (~4 MmicsIli), IO MOSICHIOETBCS K 3HAYHUM
edexroM E =26.9%, Tak 1 BiZTHOCHO HIXKUOIO BAPTICTIO
BrpoBapkeHHs 3aBasku cyOcumism CEF  Digital
(Connecting Europe Facility — Mexanizm «O0'eqHy-
oun €Bpony»). Jlns 06iKy 4acoBoi BapTOCTi TpoIIIei
3actocyemo DPP (Discounted Payback Period — muc-
KOHTOBaHMH CTPOK OKYIHOCTI) Ipu ctaBi r = 8% (ce-
penns craBka WACC (Weighted Average Cost of
Capital — cepeaHbO3BaXKEHa BapTiCTh KaliTally) A
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EU-norictmyanx kommadHiii 3a mgaummu Damodaran
2025):

DPP: X [B_net / (1 +71) = I,(5.5)

ae B net / (1+r)! — moroyHa (IMCKOHTOBaHA)
BapTICTh TPOIIOBOTO IOTOKY t-rO POKY: IUICHHS Ha
(1+r)t BinoOpaxae ¢axT, 1m0 MalOyTHI TPOILI KOIITY-
I0Th MEHIIE 3a chorommimHi; r = 0.08 — craBka juc-
koHTyBaHH WACC; DPP — MiHIManbHUi TOPU3OHT
T, npu sikomy Z[B_net/(1+r)] > 1. TlepeBipka gt t =
1:12.49/1.08 = 11.57MaH € > | = 3.8MaH €
— IHBECTHIIiS TTOBHICTIO OKYHA€THCS 3a MEPIINN pik
HaBiTh 3 ypaxyBaHHSIM JUCKOHTYBAaHHI, IO MiATBEp-
JUKY€ HaJ3BHYaliHO BHCOKY C€KOHOMIYHY IpHBa0-
nuBicTh Big Data nst EU-norictnanux oneparopis.

5.3. Ananiz 4yyrimMBOcTI Ta PH3NKH BIIPO-
Ba/KEHHS

AHai3 9y TIUBOCTI JI0 KIIFOYOBHX MApaMETPIiB MO-
nemni (5.2)—(5.4) nokasye: (1) npu ckOpOYEHHI peajb-
Horo edexrty E Ha 30% (o 18.8%) PP 3pocrae no ~6
MICSIIIB — BCE OJJHO MPUHHATHO; (2) Tipu 30inbImeHH] [
Ha 50% (1m0 5.7 mute €) DPP cTaHOBHTHME ~8 MicCAIIiB;
(3) xpuTHuHMI pU3MK — HesKicHI naHi: koxHi 10%
«OpyaHUX» NaHWUX 3HIKYIOTh TOUHICTH ML-Momeneit
Ha 8—15%;y 2025-2026 pp. 1ie# pU3HK 9aCTKOBO HiBe-
moetbess  Agentic Data  Quality Monitoring 'y
Databricks [3]; (4) cnetm¢iunnii ans €C puzuk — pe-
rynsitopHa HeBusHaueHicTh: EU Al Act (Permament
€C npo mTy4YHHil iHTENEKT), U0 HaO0yB YMHHOCTI y
2024 p., knacudikye psg Al-cucteM y TpaHCTOPTI SIK
«high-risk» (cuctemn ynpasninas Tpagikom, PAM mis
KPUTHYIHOI iHPPACTPYKTypH), MO MOTPeOye MPOXOI-
JKEHHS O0OB'SI3KOBOI OIIIHKM BIAIIOBITHOCTI Ta MOYXE
30impmutH [ HA 15-25% [4]; (5) HOBHIT pm3uk 2025—
2026 pp. — xibepOesmeka Al-cucrem: adversarial
attacks (arakm Ha ML-momeni) Ta prompt injection
(iH'ex1ist WKIUIMBHUX IHCTpYKIiH 10 LLM-areHTiB) mo-
TpeOyroTh Biamorignocti Bumoram NIS2 (Network and
Information Security Directive — dupextusa €C mpo
MepexeBy Ta iHdopmaliitHy 6e3mneky) [15].

BUCHOBKHA

[MpoBenenuit anamiz 103BoNsIE CHOPMYIOBATH
TaKi BUCHOBKH:

1. TparcnoptHa rany3p €C € omHUM i3 Harep-
CIEKTUBHIIIMX CEKTOPIiB IUISi 3aCTOCYBAaHHS TEXHO-
norit Big Data. ABromopoxHiii BaHTax000ir €C y
2024 p. mocsr 1 869 mipa TOHHO-KIJIOMETPIB, 3aii3-
HUYHA MEpexa IepeBesiia peKopani 443 Mip macaxu-
pokinometpiB (+5,8%), Mopceki mopt €C 00podmin
nonas 3,6 muipa ToHH BaHTaxiB [7]. CyKymHO TpaHC-
nopTtHuit cextop €C renepye nonan 100 I1b mammx
nropiuHo, pusok Al Ta Big Data 3pocrae 10 $65 mupn
y 2026 p. [1]. €Bpokomicisi OIHIOE MOTEHIIHHUAN
edexT Big MoHern3amii TpaHcmopTHHX aaHux €C y
€120-180 mupx Ha pik [4].

2. Texnonoriunmii crek 2025-2026 pp. 3a3HaB
sKicHOi TpaHcgopmanii. Apache Spark 4.0 (TpaBeHb
2025) 3 RTM 3amintoe okpemuii Flink/Kafka Streams
pywiii Ta 3abesneuye 20-50% npupicT MPOAYKTHB-
Hocti [2]. Databricks Lakehouse, migep IDC
MarketScape 2025-2026, o6'ennye OLTP ta OLAP y
Al-native mnardopmi, e areHTH AiIOTh HA )KUBUX Ja-
HuX ¢uoty [3]. IIpMHIMIOBO HOBHM HANPSIMOM €

Agentic Al — LLM-arenTun, oo aBTOMaTH3YIOTh OTIe-
partiiiai 3amadi Ta GOpMYIOTh 3BITH IJI PETYIATOPIB
€C: ERA, EMSA, DG MOVE.

3. Ha ocuoBi MHK-ananizy aHoHiMi30BaHUX Jaa-
HUX BOCBMH OIIEPATOPiB aBTOMOOIJIBHOIO BAaHTAXKHOTO
tpancnopry €C (EU-1-EU-8, Himeuunna, Hinep-
nangu, Opannis, [lonema, Icnanis, Itamis) moOymno-
BaHO Jorapudmiuny perpeciiiny moxmens E(N) =
3.730 - In(N) + 1.1753 R* = 0.9692. Mozeb no-
Ka3ye BUMUN 6a3oBuid piBeHb edekty (b = 1.175 > 0)
MOPIBHSHO 3 PUHKAaMH, 110 PO3BHBAIOTHCS, IO TIOSIC-
HIOETBCSI 000B's13K0BOr0 EU-Tenemarukoro (eCall, Ta-
xorpadu Gen.2, ERTMS).

4. Ananiz KPI Bu6ipku EU-1-EU-8 migrBepmkye
3HauHUi BIIMB Big Data: ckopodeHHs yacy mpocToro
Ha 39.9%, 3umxenHs putpat Ha TO Ha 30.1%, ninBu-
IIEHHS TOYHOCTI JOCTaBKH 3 79.6% mo 94.2%, 3MeH-
menHs kinbkocTi I TIT Ha 50.0% Ta 3HHKCHHS BUKHIIB
CO: Ha 18.9% (mpsiMuit BHecok y mimi Green Deal).
EU-onepatopu, mo m0AaTKOBO BIpoBaawin Agentic
Al ¢ikcytors nokpamenas KPI va 15-20% [6].

5. Pozpaxynok ROI (Return on Investment —
peHTabenpHICTh iHBecTHIIIH) s EU-onepatopa 3 map-
koM 1000 T3 nemoncrpye PP = 4 micsii Ta DPP meHe
12 wmicsmiB mpu ctaBmi auckonTyBaHHs 8% (WACC
st EU-norictuku). Cepen cnenudivanx st €C pu-
3MKIB  CNiJi BHOKPEMHTH: OOOB'SI3KOBY  OILIHKY
BimnoBigHocTi 3a EU Al Act mmsa «high-risk» Al-
cucteM y TpancnopTi (+15-25% mo I) Ta Bumoru NIS2
1o kibepzaxucty Al-iHppactpykrypu [4; 15].

[TepcriekTHBH MOAABIINX JOCTIHKEHb MOB'S3aHi
3 pOo3pOOKOI0 METOAMKH OIIIHKH 3piaocTi Agentic Al'y
koHTekcTi European Mobility Data Space, a Takox i3
nociipkeHHsaM cnenndiky BixnosigHocti EU Al Act
ta NIS2 miss LLM-areHTiB y KpUTH4YHIN TpaHCTIOPTHIM
iHdpacrpykrypi €C.
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Abstract

This study examines the transformative impact of digitalization on labor market structures, with a particular
focus on the mediating role of digital skills and innovation capacity. The research is grounded in the theoretical
framework of endogenous growth theory, emphasizing the importance of human capital, technological progress,
and innovation in driving productivity and long-term economic development. The paper analyzes the evolving
relationship between digital transformation, labor demand, and employment outcomes, highlighting how the dif-
fusion of digital technologies reshapes skill requirements and intensifies structural changes within labor markets.

The analysis incorporates international comparisons based on innovation indicators, including the Global
Innovation Index, to assess the role of innovation ecosystems in supporting digital transformation. The results
reveal that countries with strong institutional frameworks, advanced human capital, and robust innovation systems
achieve higher levels of productivity and competitiveness. In contrast, economies with weaker innovation capacity
experience fragmented digital progress and limited labor market gains.

The article concludes that digital transformation represents a systemic socio-economic shift that requires co-
ordinated policy efforts in education, labor markets, and innovation systems. Strengthening human capital and
aligning workforce skills with evolving technological demands are essential for achieving inclusive and sustaina-

ble economic growth in the digital era.

Keywords: Digital transformation, Human Capital, Innovation, Employment, Labor Market.

Introduction

The Digital transformation has emerged as a de-
fining feature of the contemporary economic land-
scape, reshaping production processes, business mod-
els, and labor relations worldwide. The diffusion of dig-
ital technologies, including cloud computing, big data
analytics, artificial intelligence, and digital platforms,
has accelerated productivity growth, fostered innova-
tion, and altered traditional supply and demand rela-
tionships for production factors. As a result, digital
transformation represents not merely the adoption of
new technologies, but a systemic transition toward a
knowledge-based economy in which information, data,
and intellectual capital increasingly replace physical
capital as the primary drivers of economic growth (Ber-
tani et al., 2020; Oloyede et al., 2023).

The process of digital transformation has intensi-
fied structural polarization in labor markets, with par-
ticularly pronounced effects on employment arrange-
ments and evolving patterns of skill demand. The wide-
spread diffusion of digital platforms, algorithmic
management systems, and non-standard forms of work
has simultaneously created new economic opportuni-
ties and generated significant social challenges.

More fundamentally, digital transformation con-
stitutes a profound socio-economic shift that reshapes
the interconnections between human capital, education
systems, and labor markets. Contemporary labor mar-
ket challenges, including skill shortages, structural un-
employment, regional disparities, and weaknesses in
innovation ecosystems, indicate that digital moderniza-
tion cannot be achieved through technological adoption
alone unless it is accompanied by systematic invest-
ment in human capital development. Consequently,

success in the digital era depends on the effective syn-
chronization of education systems, labor market insti-
tutions, and innovation policy, which together create
the conditions for high-productivity employment, so-
cial stability, and long-term economic sustainability.

Under conditions of innovation-driven develop-
ment, national economic progress increasingly depends
on the quality of human capital, the effectiveness of ed-
ucation and training systems, and the availability of
highly skilled and adaptable labor. These factors en-
hance the absorptive capacity of the economy, enabling
firms to adopt, and generate new technologies, thereby
strengthening competitiveness and fostering structural
transformation (Cohen & Levinthal, 1990). Well-de-
veloped human capital also improves labor allocation
across sectors and enhances a country’s attractiveness
to domestic and foreign investment, reinforcing posi-
tive feedback loops between innovation, productivity,
and employment.

This paper examines how digital transformation
reshapes labor market structures by focusing on the me-
diating role of digital skills and innovation capacity. By
systematically analyzing the links between digital skill
endowment, education-job matching, and employment
outcomes, the study seeks to clarify why the benefits of
digitalization remain unevenly distributed across work-
ers and sectors, particularly in transition economies.
The analysis highlights both the challenges associated
with skill mismatches and the opportunities arising
from targeted human capital investment, thereby con-
tributing to ongoing debates on how digital transfor-
mation can support sustainable competitiveness and in-
clusive employment growth in the digital age.

Digital Transformation and Labor Market Dy-
namics
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Empirical evidence from the Industrial and Tech-
nological Revolutions clearly demonstrates that these
transformations have profoundly altered labor market
structures. Specifically, the share of employment in
physically intensive occupations has steadily declined,
while the proportion of highly skilled, knowledge-in-
tensive labor has increased. This structural shift indi-
cates a negative correlation between reliance on human
physical capacity and successive waves of industrial
and technological innovation (Gelashvili, 2018). Con-
sequently, labor demand increasingly favors cognitive,
analytical, and digital competencies, reinforcing the
importance of human capital quality in contemporary
economic development.

Digital transformation plays an essential role in
contemporary organizational development. Studies in-
dicate that its implementation strengthens organiza-
tional sustainability, promotes flexibility, and improves
efficiency.

In particular, digitalization enhances sustainability
by reducing resource consumption, minimizing waste,
and enabling more environmentally conscious practices
across organizational processes. This shift promotes
long-term resilience and supports organizations in
meeting regulatory and societal expectations regarding
sustainable development (Bindeeba et al., 2025).

Moreover, digitalization fosters flexibility by al-
lowing organizations to rapidly adapt to changing mar-
ket conditions, reconfigure workflows and implement
remote or hybrid working arrangements. As a result,
firms can respond more efficiently to demand fluctua-
tions and evolving customer needs (Cosa & Toreli,
2024).

In addition, digitalization improves operational ef-
ficiency by automating routine tasks, optimizing supply
chains, and facilitating data-driven decision-making.
These changes reduce costs, increase productivity, and
enable organizations to allocate resources more effec-
tively toward strategic initiatives (Tia et al., 2023).

In this framework, organizations value employees
who can leverage digital tools, analyze data, and en-
gage in problem-solving. Thus, a strong positive corre-
lation emerges between workers’ qualifications, their
digital competencies, and their labor market outcomes.
Conversely, workers lacking up-to-date digital skills
suffer higher unemployment and lower re-employment
probabilities in modern economies. As a result, organi-
zational performance becomes increasingly dependent
on the effective integration of digital technologies with
human capital.

Innovation Capacity and Digital Indicators

Technological advancement constitutes a funda-
mental driver of accelerated post-industrial develop-

ment, reshaping production processes, economic struc-
tures, business models, and social relations (Papava,
2019). In this context, digital transformation extends
beyond the simple diffusion of advanced technologies
and represents a systemic shift toward a knowledge-
based economy in which information, data, and intel-
lectual capital increasingly replace physical capital as
the primary factors of production. This transformation
alters the mechanisms through which value is created,
accumulated, and distributed across economies.

The contemporary business environment is char-
acterized by rapid technological change, heightened
uncertainty, and intensified global competition. Under
such conditions, firms are required to manage projects
efficiently, respond swiftly to external shocks, mitigate
operational risks, and achieve strategic objectives in
volatile markets. These dynamics have direct implica-
tions for labor markets, as employers increasingly em-
phasize workforce flexibility, digital proficiency, and
continuous skill upgrading. Consequently, labor mar-
kets are transitioning toward employment models that
prioritize digital competencies, adaptability, and, in
some cases, non-standard forms of work, reflecting
deeper structural changes in the organization of produc-
tion and employment.

Within this broader context, innovation capacity
has emerged as a critical determinant of economic re-
silience, productivity growth, and long-term develop-
ment. Innovation enhances firms’ competitive ad-
vantage and strengthens national economies by ena-
bling technological upgrading, diversification, and
structural transformation. A widely used framework for
assessing national innovation performance is the
Global Innovation Index (GII), developed by the World
Intellectual Property Organization (WIPO). Since its
introduction in 2007, the GII has become a central ref-
erence point in global innovation analysis and eco-
nomic policymaking, providing internationally compa-
rable evidence on the functioning of national innova-
tion systems (World Intellectual Property Organization,
2025).

The GII adopts a multidimensional approach to in-
novation, encompassing institutional quality, human
capital and research, infrastructure, market and busi-
ness sophistication, and knowledge and creative out-
puts. Based on more than 80 indicators drawn from in-
ternational public and private data sources, the Index
annually ranks over 130 economies, capturing the com-
plex and systemic nature of innovation ecosystems and
enabling cross-country comparison over time.

According to the Global Innovation Index 2025,
the world’s leading innovation performers include
Switzerland, Sweden, the United States, the Republic
of Korea, and Singapore.
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Table 1
GII 2025 rankings 2025
Hu-
Over- man Business Knowledge | Crea-
Country all Institu- Capi- | Infrastruc- | Market so- Sophistica- and tech- tive
GII tions tal and | ture phistication | . nology out-
tion
Rank re- outputs puts
search
Switzer- 1 3 6 5 3 5 2 1
land
Sweden 2 12 3 4 9 2 4 2
United
States of 3 16 13 32 1 1 3 5
America
Republic of | 20 1 7 5 4 9 4
Korea
Singapore 5 1 2 19 6 3 7 15

Source: Author's own compilation based on WIPO 2025 result

The data reveals a significant correlation between
institutional stability and innovation output. These top-
ranked economies are all high-income countries, under-
scoring the strong empirical association between inno-
vation performance, institutional quality, human Capi-
tal and research, market and business position, infra-
structure, and creative development level. Innovation
acts as a key engine of growth by enhancing productiv-
ity, accelerating technological progress, and reinforc-
ing international competitiveness.

Switzerland dominates the Output side, ranking
Ist in both Knowledge/Technology and Creative out-
puts. Sweden, while 2nd overall, leads the world in In-
frastructure and Business Sophistication, indicating a
seamless integration between high-tech physical assets
and private-sector innovation capacity. The USA main-
tains its lead in Market Sophistication, driven by the
depth of its venture capital ecosystems and financial
scale. Innovation hubs such as Silicon Valley exem-
plify a market-driven model centered on entrepreneur-

ship, venture capital, and competition. Government in-
tervention remains relatively limited, with innovation
largely driven by private-sector initiative, supported by
strong financial markets. Beyond institutions, Korea’s
2nd place in Human Capital and Research underscores
its massive investment in STEM education and high-
density researcher populations. For Singapore, despite
a lower institutional ranking relative to its peers, it com-
pensates through hyper-efficiency in market and crea-
tive outputs, suggesting a highly streamlined, results-
oriented regulatory environment.

Georgia ranked 56th among 139 economies in the
Global Innovation Index 2025, indicating moderate in-
novation performance relative to global benchmarks.
An examination of selected GII indicators between
2023 and 2024 reveals heterogeneous innovation dy-
namics. Scientific publications declined marginally by
0.6%, while research and development expenditures in-
creased by 16.2%, signaling a stronger financial com-
mitment to innovation.

Table 2
Deviation of key GII Performance Indicators in Georgia (2023-2024)
Scientific publi- | R&D  invest- | Venture capi- | International pa- | Safe sanita- | Connectivity
cations ments tal deal num- | tent filings tion
bers
-0.6 % A 16.2 % ~57.1% A 1333% A 1% A 4%

Source: Author's own compilation based on WIPO 2024 result

At the same time, venture capital deal numbers de-
creased sharply by 57.1%, pointing to a contraction in
private investment activity, whereas international pa-
tent filings increased by 133.3%, reflecting growth in
formalized innovation outputs. Indicators related to en-
abling conditions showed more modest improvements,
with safe sanitation increasing by 1% and digital con-
nectivity by 4%. These divergent trends highlight the
multidimensional nature of innovation processes, in
which knowledge production, financing mechanisms,
and entrepreneurial activity may evolve along different
trajectories.

Conclusion

The findings of this study confirm that digital
transformation is fundamentally reshaping labor mar-
ket dynamics, skill requirements, and the broader struc-
ture of modern economies. It is not merely a technolog-
ical process but a comprehensive systemic shift toward
a knowledge-based economy in which human capital,
innovation capacity, and digital competencies play a
decisive role.

The analysis demonstrates that digitalization gen-
erates both opportunities and challenges. On the one
hand, it enhances productivity, promotes organizational
efficiency, and creates new forms of employment. On
the other hand, it intensifies labor market polarization,
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exacerbates skill mismatches, and increases inequality
between highly skilled and low-skilled workers.

A key conclusion is that the benefits of digital
transformation are highly dependent on the level of
workforce preparedness. Individuals equipped with
digital and analytical skills are better positioned to
adapt to technological change, while those lacking such
competencies face growing risks of unemployment and
exclusion. This highlights the critical importance of
aligning education systems with labor market demands.

Furthermore, the study underscores the central
role of innovation ecosystems in shaping digital trans-
formation outcomes. Countries with strong institutional
frameworks, effective education systems, and well-de-
veloped innovation capacities are more successful in
leveraging digital technologies for economic growth
and competitiveness. In contrast, transition economies,
including Georgia, face structural challenges such as
weak private investment in innovation, skill gaps, and
limited absorptive capacity.

Overall, sustainable and inclusive digital transfor-
mation requires a coordinated approach that integrates
human capital development, innovation policy, and la-
bor market reforms. Without such alignment, digitali-
zation may deepen existing socio-economic disparities
rather than reduce them.
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Abstract

This study provides a comprehensive examination of the impact of the Middle Corridor on the achievement
of the Sustainable Development Goals (SDGs), with a particular emphasis on green logistics and regional eco-
nomic integration. In the context of increasing globalization and the growing importance of sustainable supply
chains, the Middle Corridor emerges as a strategically significant route connecting Asia and Europe, offering an
alternative that is not only economically viable but also environmentally responsible.The primary aim of the re-
search is to analyze how advancements in modern logistics infrastructure, digital transformation, and sustainable
transport systems contribute to multiple dimensions of development, including economic growth, environmental
protection, and enhanced regional cooperation. Special attention is given to the role of smart logistics solutions,
such as digital customs platforms, real-time tracking systems, and integrated multimodal transport networks, in
improving the overall efficiency and transparency of cross-border trade. Methodologically, the study adopts a
mixed approach, combining an extensive literature review with comparative analysis across different regions and
transport corridors. This allows for a more nuanced understanding of how the Middle Corridor performs relative

to alternative routes in terms of sustainability, cost-efficiency, and logistical performance.
Keywords: Middle Corridor, green logistics, SDGs, regional integration, digital logistics, transport corridors.

Introduction

Logistics infrastructure plays a central and trans-
formative role in shaping global economic systems, fa-
cilitating trade, and promoting regional integration. Ef-
ficient logistics networks are essential for ensuring the
smooth movement of goods, services, and capital,
which, in turn, enhances economic productivity, com-
petitiveness, and cooperation among countries. Within
this framework, the Middle Corridor has emerged as a
strategically significant transcontinental transport
route, connecting Asia and Europe and serving as a cru-
cial alternative to conventional trade pathways such as
the Northern Corridor through Russia or the maritime
routes via the Suez Canal. By providing faster, cost-ef-
fective, and diversified transit options, the Middle Cor-
ridor not only strengthens trade flows but also fosters
stronger economic linkages among the countries along
its route.The development of the Middle Corridor is
closely aligned with multiple Sustainable Development
Goals (SDGs), particularly SDG 8 (Decent Work and
Economic Growth), SDG 9 (Industry, Innovation and
Infrastructure), and SDG 13 (Climate Action). Through
investments in infrastructure, transport networks, and
logistics facilities, the corridor contributes to sustaina-
ble economic growth by enhancing regional trade ca-
pacities, creating employment opportunities, and sup-
porting industrial development. Improved connectivity
also promotes innovation and industrialization by facil-
itating the exchange of knowledge, technologies, and
best practices between partner countries, thereby

strengthening the resilience and competitiveness of re-
gional economies (Ahmadova & Mammadov, 2025a;
Zhang & Wang, 2021). The transformation of logistics
systems through digitalization, automation, and the
adoption of sustainable transport solutions has further
increased their strategic importance. Modern supply
chains now rely heavily on advanced technologies such
as big data analytics, artificial intelligence (Al), the In-
ternet of Things (IoT), and blockchain platforms. These
technologies enable real-time tracking of shipments,
predictive maintenance of transport assets, intelligent
route optimization, and automated customs procedures.
As a result, logistics networks have become more effi-
cient, transparent, and resilient, reducing delays, mini-
mizing operational costs, and mitigating risks associ-
ated with supply chain disruptions. For example, block-
chain-based documentation systems streamline cross-
border trade by reducing paperwork, preventing fraud,
and ensuring secure and verifiable transactions, while
Al-driven predictive models improve demand forecast-
ing and inventory management (Ahmadova & Mamma-
dov, 2025a; Zhang & Wang, 2021). The Middle Corri-
dor offers significant economic benefits to regional
economies by reducing transportation time and costs,
improving market access, and diversifying trade routes.
Shorter transit times enhance the competitiveness of
exports and imports, while lower logistics costs make
trade more accessible for small- and medium-sized en-
terprises (SMEs), stimulating local entrepreneurship
and economic development. Moreover, by providing an
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alternative route to heavily congested or politically sen-
sitive corridors, the Middle Corridor reduces depend-
ency on single transit pathways and strengthens the re-
silience of global supply chains, which is particularly
important in the context of geopolitical uncertainties
and global crises such as pandemics or trade disrup-
tions. Environmental sustainability is another critical
dimension of the Middle Corridor’s development. The
corridor actively supports green logistics initiatives by
integrating energy-efficient transport modes, promot-
ing intermodal solutions that combine rail, road, and
maritime transport, and implementing strategies to re-
duce empty runs and optimize cargo flows. These
measures significantly decrease carbon emissions and
align with SDG 13 on climate action. Furthermore, in-
vestments in cleaner technologies and low-emission ve-
hicles, alongside the promotion of renewable energy
sources within transport and logistics hubs, contribute
to the long-term reduction of environmental impact
while maintaining high levels of economic activity.
This balance between economic growth and ecological
responsibility illustrates the corridor’s potential as a
model for sustainable transport infrastructure (McKin-
non, 2018; UNCTAD, 2021). The development of the
Middle Corridor also enhances regional economic inte-
gration and cooperation by facilitating stronger connec-
tions among participating countries. Improved connec-
tivity encourages cross-border investments, trade part-
nerships, and joint ventures, while fostering knowledge
and technology transfer. Regional cooperation through
harmonized customs procedures, shared logistics stand-
ards, and coordinated infrastructure planning strength-
ens institutional capacity and promotes a more predict-
able and stable trade environment. These develop-
ments, in turn, contribute to broader socio-economic
progress, including poverty reduction, improved labor
standards, and inclusive economic opportunities, in
alignment with SDG 8 and SDG 9. In conclusion, the
Middle Corridor exemplifies how modern logistics in-
frastructure can serve as a catalyst for sustainable de-
velopment, economic integration, and environmental
stewardship. By combining advanced digital technolo-
gies, efficient multimodal transport systems, and envi-
ronmentally responsible practices, the corridor not only
enhances trade efficiency and regional connectivity but
also supports global efforts to achieve the Sustainable
Development Goals. Its continued development under-
scores the importance of integrating SDG-oriented pol-
icies into infrastructure planning and logistics manage-
ment, ultimately contributing to resilient, innovative,
and sustainable economic systems across the regions it
serves.

Literature Review

The literature highlights that logistics infrastruc-
ture is a key driver of economic integration and trade
facilitation. Efficient transport corridors significantly
enhance connectivity and reduce trade barriers (Ro-
drigue, 2020; World Bank, 2022). Multimodal transport
systems are essential for optimizing logistics perfor-
mance and ensuring flexibility in global supply chains
(Rushton et al., 2017). The Middle Corridor exempli-
fies this approach by integrating rail, road, and mari-
time transport systems. Recent studies emphasize the
role of digitalization and Industry 4.0 technologies in

logistics. Blockchain, artificial intelligence, and smart
logistics platforms improve transparency, reduce risks,
and enhance operational efficiency (Ahmadova &
Mammadov, 2025¢; Ahmadova et al., 2025; Zhang &
Wang, 2021). Sustainability has become a central
theme in logistics research. Green logistics practices,
including emission reduction strategies and energy-ef-
ficient transportation, contribute directly to achieving
SDGs (McKinnon, 2018).

Methodology

This study applies a qualitative research design
combining:

e Systematic literature review

o Comparative analysis

o SDG framework evaluation

The research examines global logistics models and
evaluates the Middle Corridor within the context of sus-
tainable development and regional integration. Data
sources include academic publications, international re-
ports, and institutional studies (World Bank, 2022;
UNCTAD, 2021).

Analysis: The middle corridor and sdgs

I. Economic Dimension: trade flows, cost re-
duction, regional economic growth, supply chain resil-
ience, SDG 8, SDG 9, Sheffi 2015, World Bank 2022

II. Environmental Dimension: green logistics,
carbon emission reduction, sustainable transport, SDG
12, SDG 13, McKinnon 2018

III. Technological Dimension: digital logistics
platforms, blockchain customs, Al optimization, SDG
9, SDG 16, Ahmadova et al. 2025, Zhang & Wang 2021

IV. Regional Integration: regional cooperation,
trade corridor expansion, SDG 17, UNCTAD 2021

12 SDGs integration (very important part)

This article integrates the following 12 SDGs:

SDG 1 — No Poverty — Trade expansion in-
creases income opportunities

SDG 2 — Zero Hunger — Efficient logistics im-
proves food supply chains

SDG 3 — Good Health and Well-being — Relia-
ble supply chains ensure medical access

SDG 7 — Affordable and Clean Energy — En-
ergy-efficient transport systems

SDG 8 — Decent Work and Economic Growth
— Job creation in logistics sector

SDG 9 - Industry, Innovation and Infrastruc-
ture — Core focus

SDG 10 — Reduced Inequalities — Regional de-
velopment balance

SDG 11 — Sustainable Cities and Communities
— Urban logistics systems

SDG 12 — Responsible Consumption and Pro-
duction — Efficient supply chains

SDG 13 - Climate Action — Green logistics

SDG 16 — Peace, Justice and Strong Institutions
— Transparent customs systems

SDG 17 — Partnerships for the Goals — Interna-
tional corridor cooperation

Discussion

The Middle Corridor serves as a strategic instru-
ment for advancing sustainable development by mod-
ernizing logistics and transport systems across the re-
gion. Its development not only facilitates the efficient
movement of goods between Asia and Europe but also
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strengthens regional economic integration, fostering re-
silience in supply chains and promoting long-term eco-
nomic growth. The adoption of digital technologies, in-
cluding Al-based optimization, blockchain for customs
processes, and advanced digital logistics platforms, sig-
nificantly enhances operational efficiency and transpar-
ency, reducing delays and minimizing costs.In parallel,
the implementation of green logistics practices—such
as energy-efficient transport, low-emission freight op-
erations, and environmentally sustainable infrastruc-
ture—aligns the corridor’s development with global
climate action objectives. This combination of techno-
logical innovation and environmental responsibility en-
sures that trade expansion does not come at the expense
of ecological sustainability. Furthermore, public-pri-
vate partnerships and multilateral cooperation are cru-
cial for unlocking the full potential of the Middle Cor-
ridor. Collaborative efforts among governments, logis-
tics operators, financial institutions, and international
organizations facilitate investment in infrastructure,
regulatory harmonization, and capacity building. These
initiatives not only support the corridor’s operational
efficiency but also contribute to broader Sustainable
Development Goals, including economic growth (SDG
8), industry innovation (SDG 9), climate action (SDG
13), and international partnerships (SDG 17).Overall,
the Middle Corridor exemplifies a comprehensive ap-
proach to sustainable regional development, where
technological modernization, environmental steward-
ship, and cooperative governance converge to create a
resilient and future-ready logistics network.

Conclusion

The study concludes that the Middle Corridor
plays a significant role in achieving SDGs by enhanc-
ing regional connectivity, promoting sustainable logis-
tics, and supporting economic growth. Future develop-
ment should focus on digital transformation, green lo-
gistics, and stronger international cooperation.
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AHoTauis

AKTyaJbHICTh TEMH JOCIiKEHHS TIOJIATAE Y TOMY, Cy9acHi 0COOIMBOCTI Oe3Mekn TepUTOpialIbHUX IPOMa
Ykpainu B yMOBax BeIeHHsI 00MOBUX il MArOTh TIMOOKO KOMITJIEKCHUH XapaKTep, OXOILTII0YH 000pOHHI, KO-
HOMIYHi, €KOJIOT149Hi, COollianbHi, iHpopMaIliiHi Ta mpaBoBi actiekTH. [lormbaeHHs BHY TPILIHIX 1 30BHIIIHIX HeTra-
TUBHUX 3MiH y cdepi (QyHKIIOHYBaHHS TEPUTOPIAIFHUX I'POMAJ, HACTIJKM BEICHHS arpeCHBHUX OOWOBHX Iii
NOTPeOyIOTh MEPEOCMHUCIICHHS ITAXO0MAIB 10 MPOTHII] pu3uKkaM Oe3neku. ToMy Tema HoCiiKeHHs BIITHOCHO Po-
3pOOKH TEXHOJIOTIT IHTEJIEKTyaIbHOTO F'€0NPOCTOPOBOTO MOJICIIIOBAHHS OLIIHKH PU3UKIB OE€3IIEKN TEPUTOPiaIbHAX
rpoMaJi Ma€ BayKJIMBOTO 3HAUEHHSI.

Abstract

The relevance of the research topic lies in the fact that the current security issues of Ukraine's territorial
communities in the context of hostilities are highly complex, covering defence, economic, environmental, social,
informational and legal aspects. The deepening of internal and external negative changes in the functioning of
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territorial communities and the consequences of aggressive hostilities require a rethinking of approaches to coun-
tering security risks. Therefore, the topic of research on the development of intelligent geospatial modelling tech-
nology for assessing the security risks of territorial communities is of great importance.

Kiro4oBi ciioBa: iHTeJeKTyallbHE TeOMPOCTOPOBE MOJCITIOBAHHS, TEXHOJOTIS, OIliHKA, PH3UKH OC3MEeKH,
TEpUTOpiaJIbHI TPOMaJIH, IITYYHUI IHTENEKT, reoiH(opMaliiiHi CHCTEMH.

Keywords: intelligent geospatial modelling, technology, assessment, security risks, local communities, arti-

ficial intelligence, geographic information systems.

Introduction. The current security issues facing
Ukraine's territorial communities in the context of hos-
tilities are highly complex, encompassing defence, eco-
nomic, environmental, social, informational and legal
aspects. The regulatory and legal framework is based
on Resolution No. 1364 of the Cabinet of Ministers of
Ukraine dated 6 December 2022, which establishes the
procedure for forming a list of territories where hostili-
ties are or have been conducted or which are temporar-
ily occupied, approved by the signatures of the Ministry
of Reintegration and the Ministry of Defence on the ba-
sis of proposals from regional or city military admin-
istrations. This list provides for the planning of
measures, but remains declarative, without providing
tools for spatial assessment of community vulnerabil-
ity.

Analytical data indicates that approximately 84%
of Ukraine's territorial communities fall into the cate-
gory of small communities, with a population of up to
30,000 people, which significantly limits their ability to
implement modern security technologies. In these com-
munities, ensuring sustainability has become a strategic
priority. According to a 2024 survey, 8 out of 12 com-
munities surveyed identified sustainability as their
main task in the third year of the war.

Existing risk assessment methods remain frag-
mented and localised, focusing on specific sectors (en-
vironment, infrastructure, economy) or based on tradi-
tional statistical analysis, where spatial links and inter-
dependencies are overlooked [1].

The automated collection of spatial data via satel-
lite remote sensing systems, sensor networks, state reg-
isters and open data is insufficient, which complicates
the formation of an operational, well-founded risk as-
sessment. International scientific experience offers
some approaches. In particular, the ICCROM project
has already implemented a GIS-Based Risk Map for
Ukraine's cultural heritage, which uses a combination
of satellite imagery, local surveys and risk modelling
[2].

In the field of geospatial monitoring, scientists
have developed an open-source tool based on Sentinel-
1 and machine learning that automatically assesses the
probability of building damage across a territory [3].

The Linked Data approach is also used to unify in-
formation about geo-annotated events (with infrastruc-
ture damage), creating unified tools to improve the re-
silience of cities [4].

In the context of war, Ukraine also uses video data
obtained with UAVs, which are used by artificial intel-
ligence systems to recognise objects, assess the effec-
tiveness of weapons, and train combat tactics [5].

The analysis of the regulatory framework con-
firms that the current state of the problem is determined
by characteristics such as: the existence of regulatory,
but overly general, regulation; the predominance of

small communities (=84%) with low capacity; frag-
mented risk assessment practices; lack of comprehen-
sive automated spatial data collection; scientific and
technological need to integrate GIS, artificial intelli-
gence and risk modelling into a single adaptive plat-
form.

In addition, existing trends in the development of
scientific approaches indicate certain priorities aimed at
ensuring the security of territorial communities in con-
ditions of aggressive warfare. These include the need to
create a theoretical and methodological platform and
elements of security risk assessment technology to re-
alise the potential of modern scientific and technical
achievements; the development of a system of indica-
tors and criteria for the classification and quantitative
assessment of security risks, etc.

Literature Review. To develop and imple-
ment geospatial modelling technology for assessing the
security risks of territorial communities in the context
of armed aggression by the Russian Federation, meth-
odological approaches have been proposed that com-
bine classical methods of spatial analysis, artificial in-
telligence tools and mathematical modelling. Existing
scientific developments lack unified approaches to de-
fining a multi-level system for assessing the security
risks of territorial communities and integrating spatial,
environmental, social, and infrastructural factors into a
single platform. Some scientists focus on the structural
components of geoinformation analysis and carto-
graphic risk modelling [6, 7]. Of particular importance
is the approach to applying machine learning and fuzzy
logic methods to account for uncertainty in forecast es-
timates [7].

Considerable attention is paid to the integration of
artificial intelligence algorithms into the processes of
satellite data analysis and geospatial information flows

(8]

In terms of regulations, there is Resolution Ne
1364 of the Cabinet of Ministers of Ukraine dated 6 De-
cember 2022 «On Approval of the Procedure for Form-
ing a List of Territories Where Combat Operations Are
(Were) Conducted or Temporarily Occupied», as well
as the Law of Ukraine «On the Basic Principles of Civil
Protection» (2004, as amended in 2023), which define
the basic approaches of state policy in the field of terri-
torial security and civil protection. Regulatory frame-
work creates the conditions for the development of
technology, but does not contain integrated mecha-
nisms for spatial analysis and the implementation of in-
novative methods.

Purpose and objectives of the study. The aim of
the study is to develop directions for geospatial model-
ling of TG security risk assessment in conditions of ag-
gressive combat operations.

Main part. The methodological platform in-
volves the use of multi-criteria analysis, in particular
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the analytic hierarchy process (AHP) [9], integral risk
indices and mathematical modelling of threat develop-
ment scenarios. Deep learning algorithms (Convolu-
tional Neural Networks, Recurrent Neural Networks)
are expected to be used to process large amounts of ge-
ospatial data, to classify territories and predict impact
scenarios [10]. The use of fuzzy set theory will ensure
that the uncertainty inherent in crisis situations is taken
into account [7]. Application of a methodological ap-
proach to categorical-theoretical modelling of infor-
mation systems for the implementation of interaction
between weakly structured processes and phenomena
that influence the assessment of risks in territorial com-
munities [11].

In practical terms, modelling is carried out using
the QGIS software platform and Python libraries (Ten-
sorFlow, PyTorch, scikit-learn), which allow neural
network algorithms to be integrated into cartographic
processes. Spatial tasks of determining location, identi-
fying changes and conditions will be formed through
geostatistical tools — interpolation methods, hot spot
analysis, clustering.

Taking into account international experience, pri-
marily the UN recommendations within the Sendai
Framework for Disaster Risk Reduction (2015-2030)
[12], the project will develop a system of indicators for
the integrated assessment of community safety risks.
Unlike existing approaches, the authors propose to im-
plement a systematic approach that takes into account a
combination of spatial, security, social and information
factors, integrating classical tools of geoinformation
analysis with innovative methods of artificial intelli-
gence.

Data collection in accordance with international
standards ISO 19115 (metadata for geospatial data) and
INSPIRE Directive is of particular importance for the
development of intelligent geospatial modelling tech-
nology for assessing the security risks of territorial
communities, as it will ensure their compatibility and
high quality. Compliance with FAIR principles is en-
sured by the following measures:

Findable. Each dataset will be published in open
indexed repositories with a unique identifier (DOI), full
description and metadata in accordance with ISO
19115. This will ensure that data can be easily searched
by both humans and automated systems.

Accessible. Access to data and metadata will be
provided through widely used and secure Internet pro-
tocols (HTTPS, OAI-PMH). Users will be provided
with authorised access to restricted parts of the data
(e.g., containing limited information for security rea-
sons), but the metadata will remain accessible even if
the datasets themselves are technically unavailable.

Interoperable. To ensure data compatibility with
international scientific and management systems, data
is presented in GeoJSON, GML, and NetCDF formats
that support spatial attributes and analytical indicators.
Metadata will contain cross-references to other open
datasets and related studies.

Reusable. To ensure the reusability of data, all da-
tasets are accompanied by detailed metadata (descrip-
tion of collection methods, model parameters, spatial
layer characteristics).

The impact of the development and implementa-
tion of intelligent geospatial modelling technology for
assessing the security risks of territorial communities
on their economic and technological status has been de-
termined, which is characterised by the completeness
and reliability of the information obtained from the as-
sessment of TG risks to improve the efficiency of plan-
ning and use of resources in the field of security. The
technological impact is characterised by the introduc-
tion of a complex of geospatial analysis and Al for as-
sessing the security risks of territorial communities,
which optimises investments in those areas that most
effectively meet security needs. It should be noted that
there has been a reduction in the costs of managing
emergency situations and a decrease in economic losses
from crisis situations.

The implementation of intelligent geospatial mod-
elling technology for assessing the security risks of ter-
ritorial communities provides an opportunity to achieve
social effects, including improving the security and
quality of life of the population of territorial communi-
ties, ensuring the prediction of and timely response to
emergencies and minimising their consequences, creat-
ing conditions and means for effective response to se-
curity risks by local self-government bodies and state
structures, as well as involving the public in the pro-
cesses of planning and managing territories and im-
proving security.

The proposed technology creates a basis for im-
proving the level of national security and defence capa-
bility of Ukraine in various fields. First and foremost,
this is achieved by obtaining reliable spatial infor-
mation through the formation of integrated geodata-
bases on TG security risks, the creation of a multi-level
monitoring system that takes into account spatial, envi-
ronmental, social, economic and defence factors, map-
ping mined territories, areas of destruction, critical in-
frastructure and potential threat zones, etc., and build-
ing geoinformation models for territorial defence and
civil protection management. It should be noted that Al
is used to increase the quality and quantity of spatial
data collection and analysis for risk assessment. The
developed theoretical and methodological platform
and, based on it, the technology will allow the develop-
ment of risk assessment indicators for the rapid re-
sponse of the State Emergency Service, local admin-
istrations and military commands, and create the basis
for managing evacuation processes, resource allocation
and emergency response.

Conclusions. As a result of the research, a theo-
retical and methodological platform was developed,
and based on it, elements of geospatial modelling tech-
nology for assessing the security risks of Ukraine's TG
were developed. Their innovative nature is justified by
the combined use of GIS, Al methods and mathemati-
cal modelling to solve complex security risk assess-
ment tasks. This made it possible to form a comprehen-
sive theoretical basis and practical tools aimed at creat-
ing an effective system for assessing risks and ensuring
the security of TG.

A method of spatial modelling of integration risks
combining GIS analysis and Al was proposed, which
allows the collection, processing and analysis of spatial
data for a comprehensive assessment of TG risks. A
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risk classifier and a system of indicators with quantita-
tive and qualitative assessment criteria adapted to the
conditions of martial law have been developed, which
provides an understanding of the challenges for ensur-
ing TG security in the current circumstances.

A multi-level risk assessment model has been de-
veloped that combines spatial analysis, first-order logic
and elements of category theory to reflect the interde-
pendence of security factors, covering the tasks they af-
fect, the most effective tools and means of implement-
ing TG protection, revealing directions for predicting
and most effectively overcoming the consequences of
emergencies. This innovative modelling approach for
assessing the risks of territorial communities is charac-
teristic when used in combination with neural networks
and artificial intelligence.

The methodological basis for assessing TG secu-
rity risks has been improved, with factors taken into ac-
count in the classification, combining classical princi-
ples of spatial analysis and cartographic risk modelling,
fuzzy set theory and fuzzy logic methods for working
with the uncertainty of forecast estimates, categorical-
theoretical modelling of information systems, concepts
of geospatial analysis and artificial intelligence in the
field of security, taking into account international
standards and recommendations for risk assessment, in
particular the Sendai Framework for Disaster Risk Re-
duction (2015-2030) for the formation of a unified
methodological approach to TG security risk assess-
ment technology.

The algorithm for integrating data from various
sources (satellite images, UAVs, sensor networks, state
registers, open data) has been improved with the use of
Al for automated or semi-automated data collection
and analysis to obtain up-to-date information on the se-
curity status of TG.

Specific proposals have been formulated for local
self-government bodies and state structures on the use
of research results in planning security measures and
community recovery strategies.

A concept of geospatial modelling for assessing
TG security risks has been developed and implemented
as a prototype in the form of a TG risk assessment
model for Slobozhanshchyna, where hostilities took
place.

A theoretical and methodological platform has
been built and, on its basis, elements of technology for
assessing the security risks of territorial communities
using GIS and mathematical modelling based on Al, al-
lowing scientific hypotheses to be formed and tested
based on a clearly developed classification of security
risks, justify new scientific approaches to the analysis
and forecasting of TG risks using geographic infor-
mation systems, integrate mathematical modelling and
Al methods for processing spatial data characteristic of
security risk assessment, and create a scientific basis for

the further development of methods, techniques and
technologies for ensuring security.
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AHHOTAI NS

B nanHoit paboTe uccienyeTcs HelnoKallbHas KpaeBas 3aaada sl quddepeHnnaisHOro ypaBHeH s (Hanpu-
Mep, BOJHOBOTO YPaBHEHUS WM ypaBHEHUs YarublriHa) B OTpaHUYEHHONW 00JIaCTH, Te 9acTh I'PaHMUIIBI COBIA-
JIaeT ¢ XapaKTepHCTHUKAMHU YPaBHEHUS, a ApyTas 4acTb — OTXOAMT OT HUX.

Abstract

This paper studies a nonlocal boundary value problem for a differential equation (e.g., the wave equation or
the Chaplygin equation) in a bounded domain, where part of the boundary coincides with the equation's character-
istics, while the other part deviates from them.

KaroueBble ci10Ba: TIIaAKOi KPUBOH, BHYTPH XapaKTEePHUCTHUECKOTO TPEYTOIbHIKA, Kitacca W, orpaHndeH.

Keywords: smooth curve, inside the characteristic triangle, class W, bounded.
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Neuromyelitis optica (NMOSD) is a relatively rare demyelinating chronic disease of the central nervous sys-
tem. The key features of NMOSD are optic neuritis, myelitis and brainstem syndromes (mostly area postrema
syndrome). The aim of our study was to discuss the Cognitive impairments (CI) in NMOSD - the reported fre-
quency, factors associated with CI, types of CI and the prognosis.

Results: The prevalence of CI among NMOSD patients is 30-70%. The most impaired cognitive domains are
executive functioning and memory, although several cases with aphasia, apraxia and agnosia were also reported.
The factors associated with CI as well as the pathogenesis of them are poorly understood. CI can be relapse and

non-relapse associated.

Conclusions: CI is very often in cases with NMOSD. Despite this, the pathogenesis and their curse are poorly
understood. CI impact the quality of life and independence of NMOSD patients. Cognitive rehabilitation is rec-

ommended in broad treatment program for such cases.

Keywords: Neuromyelitis optica spectrum disorder, cognitive impairments.

Neuromyelitis  optica  spectrum  disorder
(NMOSD) is a relatively rare demyelinating relapsing
chronic disease of the central nervous system that pre-
dominantly affects spinal cord, brainstem and optic
nerve (Oertel, 2019; Aljarallah, 2025; Yazdan Panah,
2026). It affects all age groups with strong female pre-
dominance (Apiraksattayakul, 2024).

Although the key clinical manifestations of
NMOSD include optic neuritis, myelitis and brainstem
signs (more often area postrema syndrome), new stud-
ies are focused on increasing prevalence of mul-
tidomain cognitive impairment (CI) among these pa-
tients (Yazdan Panah, 2026).

The reported prevalence of Cl among NMOSD pa-
tients is 30-70%, depending on study methodology,
neuropsychology battery used, the age of the study
sample and comorbidities (Czarnecka, 2020;
Apiraksattayakul, 2024).

Factors, associated with CI in NMOSD. The fac-
tors, associated with CI are poorly understood. Possibly
CI may occur in early stages of the disease and may
worse with its progression and the number of relapses
(Czarnecka, 2020; Valdivia-Tangarife, 2025), although
new studies shows no association between the duration
of the disease, number of relapses or the presence of
aquaporin 4 antibodies and the CI (Apiraksattayakul,
2024). However, the severity of the disease, measured
by Expanded Disability Status Scale (EDSS) scoring is
strongly associated with the development of CI (Kazzi,
2024; Apiraksattayakul, 2024). Poor cognitive func-
tioning might be also associated with late-onset
NMOSD (Kazzi, 2024), but recent meta-analysis re-
jects such association (Apiraksattayakul, 2024). There
are no statistically significant associations between
NMOSD - CI and gender (Kazzi, 2024; Apiraksattaya-
kul, 2024). Patients with low formal education level

show higher prevalence of CI (Czarnecka, 2020;
Apiraksattayakul, 2024; Kazzi, 2024; Valdivia-Tan-
garife, 2025). Moreover, cognitive dysfunctions in pe-
diatric onset NMOSD may impact long-term academic
outcomes of such children leading to low formal edu-
cation and additional CI (Deiva, 2020; Kazzi, 2024).
The link between depression and CI in cases with
NMOSD is questionable (Oertel, 2019; Apiraksattaya-
kul, 2024; Kazzi, 2024), although severe depression
could independently lead to CI (Czarnecka, 2020;
Kazzi, 2024).

Associations between CI and cerebral structural
changes. About 80% of anti -aquaporin 4 positive pa-
tients have cerebral lesions at aquaporin 4 rich zones,
that play important role for cognitive functioning such
as hypothalamus and periependymal zones (Oertel,
2019). Patients with Myelin oligodendrocyte glycopro-
tein antibody-associated disease (MOGAD) also show
alterations at zones, associated with cognitive function-
ing (Rust, 2026). However, the link between CI and
cerebral changes in cases with NMOSD is not well un-
derstood (Oertel, 2019; Czarnecka, 2020). CI might be
associated with lesions at right parietal lobe, left frontal
and parietal lobes and with medial cortical and hippo-
campal atrophy (Apiraksattayakul, 2024), grey matter
atrophy of frontal and temporal lobe, insula, thalamus
and hippocampus and white matter fiber disruption at
corona radiata and optic radiation (Rust, 2026).

Associations between CI and neurotransmitters
dysregulation. NMOSD leads to astrocytopathy with
secondary neurodegeneration in particular cognitive re-
lated brain zones. Moreover, this leads to neurotrans-
mitter changes with glutamate excitation and decrease
of gamma-butyric acid levels in specific brain zones
(Oertel, 2019; Zhao, 2024). CI in NMOSD correlates
also with diminished functional connectivity between
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different brain zones (mostly posterior default mode
network and salience network and the anterior wedge
and superior temporal gyrus) (Zhao, 2024).

Altered cognitive domains in NMOSD

According to Apiraksattayakul et al. (2024) the
significance of cognitive complains in cases with
NMOSD depends on who have reported them. Their
study (Apiraksattayakul, 2024) showed that “Montreal
Cognitive Assessment [MoCA] scores of patients were
significantly lower when their relatives reported the pa-
tient’s cognitive problems, regardless of whether the
patients themselves reported cognitive issues”. Subjec-
tive complains of cognitive dysfunctions doesn’t corre-
late with the severity of CI (Oertel, 2019; Czarnecka,
2020; Apiraksattayakul, 2024; Rust, 2026). However,
screening tools for global cognitive functioning such as
Mini Mental State Examination and MoCA underesti-
mate cognitive dysfunctions in cases with NMOSD
(Andredo, 2025). This is because such tools are devel-
oped for patients with degenerative dementias primary
for patients with degenerative dementias, which have
different clinical and neuropsychological profile.

Kong et al. (2022) suggested four different cogni-
tive profiles in cases with NMOSD — preserved cogni-
tion (30.3%), mild attention changes (31.8%), mild
multidomain (27.3%) and severe multidomain CI
(10.6%). The last group showed the most prominent de-
cline at Paced Auditory Serial Addition Test.

The most frequently affected cognitive domain in
NMOSD is executive functioning (Kong, 2022;
Apiraksattayakul, 2024; Andredo, 2025). Executive
functions are a group of high cortical functions that reg-
ulate behavior, problem solving and thinking. The basic
executive functions are cognitive inhibition and inter-
ference control (selective attention), working memory
and cognitive flexibility (Diamond, 2012). Of them, the
most impaired in cases with NMOSD are attention,
working memory and processing speed (Oertel, 2019;
Kong, 2022; Apiraksattayakul, 2024; Kazzi, 2024; An-
dredo, 2025).

The second most frequently affected cognitive do-
main in NMOSD is memory. Patients with NMOSD
may have difficulties in episodic memory, short-term
memory, verbal memory and the retrieval of memory
depos (Oertel, 2019; Apiraksattayakul, 2024).

Language changes are less often in cases with
NMOSD, despite this some patients developed lan-
guage processing difficulties (Sawada, 2014; Lopes,
2025; Yazdan Panah, 2026), which along with impaired
cognitive speed might lead to specific semantic apha-
sia. Few cases with motor aphasia are also published in
literature (Ikeda, 2011; Matsusue, 2016; Furukawa,
2017).

Agnosia is very rare in cases with NMOSD, alt-
hough some cases with finger agnosia are described
(Ikeda, 2011; Matsusue, 2016).

Apraxia is also a rare condition in NMOSD
(Sawada, 2014). Shozawa et al. (2018) described a case
with diagonistic apraxia in 48 years old women with
NMOSD and corpus callosal disconnection syndrome.

Course of CI in NMOSD.

The course of CI in NMOSD is currently unclear.
Some specific CI can be relapse related or could even
improve with treatment (Czarnecka, 2020; Saab, 2022;

Kazzi, 2024). Despite this, in most of the cases the de-
velopment of CI is not associated with the number of
relapses and don’t improve with classical NMOSD
treatment  (Oertel, 2019;  Czarnecka, 2020;
Apiraksattayakul, 2024; Kazzi, 2024; Yazdan Panah,
2026). Moreover, some patients with CI have relatively
low other kind of disability (Czarnecka, 2020; Kazzi,
2024). CI is rarely developed within the first 3 years
after the disease onset (Czarnecka, 2020). On the other
hand, some patients with long duration doesn’t develop
ClI at all (Czarnecka, 2020; Kong, 2022; Apiraksattaya-
kul, 2024). However, with the transmitter imbalance
and increased disconnection, CI might progress over
time (Zhao, 2024), leading to additionally impairment
of quality of life and self-independency of NMOSD pa-
tients.

There is no currently developed treatment against
CI in NMOSD, although some medications against glu-
tamatergic excytotoxicity and cholinesterase inhibitors
might be used, although with unclear outcome. The
cognitive rehabilitation is strongly recommended (Val-
divia-Tangarife, 2025).

Conclusions: CI is very often in cases with
NMOSD. Despite this, the pathogenesis and its curse
are poorly understood. The most impaired cognitive do-
mains are executive functioning (selective attention,
cognitive flexibility and working memory) and
memory, however several cases with aphasia, agnosia
and apraxia are also described. There are four described
profiles NMOSD patients regarding cognitive function-
ing — with preserved cognition, with mild attention def-
icits, with mild multimodal and with severe multimodal
CI. CI could be relapse or non-relapse related. There is
no currently discovered treatment against CI in
NMOSD, although cognitive rehabilitation is recom-
mended.
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The aim of our article was to discuss the psychological changes of patients with Neuromyelitis optica spec-

trum disorder (NMOSD).

Results: Patients with NMOSD have high prevalence of depression and anxiety. and abnormal stress reac-
tions. Some of them have specific phobias, developed bipolar or major depressive disorder. The minority of pa-
tients with NMOSD exhibit behavioral and personality changes and frontal disinhibition syndrome. Most of them
are reactive. However, in some cases, astrocytic dysfunction, neuroinflammation, frontal lobe lesions and specific

neurotransmitter imbalance also play role.

Conclusions. Psychological changes, associated with NMOSD are very frequent, although underestimated in
clinical practice. They should be taken into account and adequately treated, because they interfere with the quality

of life of NMOSD patients.

Keywords: neuromyelitis optica spectrum disorder, psychological changes, anxiety, depression, autoimmun-

ity.

Neuromyelitis  optica  spectrum  disorder
(NMOSD) is a relatively rare autoimmune demyelinat-
ing chronic disease of the central nervous system. The
core clinical syndromes of the disease are optic neuritis,
acute myelitis with longitudinally extensive transverse
myelitis and area postrema syndrome (Yamout, 2026).
About 70% of all patients with NMOSD are positive for
aquaporin 4 antibodies (AQP4+). About 40% of all ser-
onegative patients are positive for myelin oligodendro-
cyte glycoprotein IgG (MOGAD) and the others are
double seronegative (dASNMOSD) (Yamout, 2026).

Although the developed consensus for diagnosis
and treatment of NMOSD in regard to its pathogenesis,
there is relatively few data for the prevalence, diagnosis
and treatment of psychological changes of such pa-
tients. The aim of our article was to discuss the psycho-
logical changes of patients with NMOSD.

Depression. One of the most frequent psychologi-
cal signs of the disease is depression (see table 1). The
estimated prevalence of depression is 10 to near 100%,
depending on the screening tool and the study popula-
tion. The average prevalence of depression is about
40% of all cases (Liu, 2023). The prevalence of severe
depression reaches up to 15% (Jia, 2022) with major
depressive disorder in 8.9% of cases (Barzegar, 2021).
MOGAD patients also have high frequency of moder-
ate and severe depression with prevalence of 28.6%
(Kogel, 2024). Despite this, patients with NMOSD are
less likely to report mood signs than those with multiple
sclerosis (Eaneff, 2017), although the risk for depres-
sion/anxiety doesn’t differ between NMOSD and mul-
tiple sclerosis (Kwon, 2024). The additional risk factors
for depression in NMOSD are poorly understood. The
level of depression correlates with the level of neuro-
pathic pain (Zhang, 2022). The risk is significantly
higher among males (vs females), patients with low in-
come, who live in un non-urban areas and among young
patients (Kwon, 2024). Depression correlates with
pain, anxiety and disability (Lorefice, 2025). The sui-
cidal risk is relatively small (Correa-Diaz, 2025). The

pathogenesis of NMOSD associated depression is un-
clear. Depression could be suggested as reactive to a
chronic disease (Esiason, 2024; Lorefice, 2025), alt-
hough some authors suggest that it might be a bidirec-
tional connection between depression and NMOSD
(Cacciaguerra, 2022; Xu, 2026). Xu et al. (2026), Sun
et al. (2019) and Lorefice et al. (2025) propose AQP4
antibodies might play important role for development
of depression and mood changes among such patients
through involvement of key frontal lobe zones and as-
trocytes dysfunction. Moreover, the severity of depres-
sion correlates with increased time-varying functional
connectivity between the precuneus and the temporal
lobe, showing specific functional changes at NMOSD
brain (Cacciaguerra, 2022). Although high prevalence
of depression in NMOSD, studies show low levels of
medical treatment (Ayzenberg,2021; Liu, 2023,
Esiason, 2024; Lorefice, 2025). |About 40-50% of all
depressed NMOSD patients are not treated with antide-
pressants at all, although many of them tend to have
moderate or even severe mood symptoms (Ayzen-
berg,2021; Liu, 2023).

Anxiety. The second most frequent psychological
disorder in cases with NMOSD is anxiety. The preva-
lence varies between 10 to 100% of cases depending on
screening tool and the study sample (see table 1). Most
of the patients with anxiety have moderate to severe
one, cases with mild anxiety are relatively rare (Jia,
2022; Esiason, 2024; Correa-Diaz, 2025). The fre-
quency and severity of anxiety in NMOSD correlate
with pain, sleep disorders, social burden, level of disa-
bility, depression and cognitive impairment (Eaneff,
2017; Barzegar, 2021; Jia, 2022; Tong, 2022; Liu,
2023; Min, 2023; Correa-Diaz, 2025; Lorefice, 2025).
However, neuroinflammation, frontal lobe changes and
neurotransmitter imbalance also play role for the devel-
opment of anxiety among NMOSD (Sun, 2019; Cac-
ciaguerra, 2022; Liu, 2023; Min, 2023; Xu, 2026).

Phobia. Phobia is relatively rare among NMOSD
patients, although is worse than among healthy controls


https://doi.org/10.5281/zenodo.19587350

Slovak international scientific journal # 106, (2026)

67

(Ebadi, 2020; Esiason, 2024; Correa-Diaz, 2025). Pa-
tients often fear of relapses and social isolation (Ebadi,
2020; Esiason, 2024).

Posttraumatic stress disorder, following diagnosis.
Esiason et al. (2024) emphasized the significant stress
reaction immediately after following diagnosis. Symp-
toms include “avoiding mention of NMOSD, somatic
hypervigilance, and ongoing medical procedures acting
as re-traumatization” (Esiason, 2024). It is associated
with history of adverse childhood events (Esiason,
2024), although neuroinflammation and neurotransmit-
ter dysregulation might play additional role for the se-
verity of symptoms. However, after the initial reactions
of fear, anxiety, depression, frustration, etc., most of the
patients accept the diagnosis and the severity of symp-
toms decreases (Delgado-Garcia, 2022). Despite this,
about 30% of them remain frustrated and feel chal-
lenged for different reasons (Delgado-Garcia, 2022).

Frontal disinhibition and behavioral changes. The
minority of patients with NMOSD tend to exhibit be-
havioral changes such as psychological inflexibility,
cognitive fusion, rigid thinking, frontal disinhibition,
hallucinations and reduced full-scale intelligence quo-
tient and dementia (Sun, 2019; Saab, 2022; Esiason,
2024; Kazzi, 2024; Xu, 2026). Sun et al. (2019) de-
scribed several cases with behavioral changes due to
leptomeningeal enchancement and frontal lobe lesions.
Saab et al. (2022) reported a case with 1-year history of
paranoid visual, auditory, and tactile hallucinations and
mental retardation prior the diagnosis of NMOSD
(AQP4+) with significantly improvement after cortico-
steroid treatment and Eculizumab.

Bipolar disorder. Bipolar disorder is relatively rare
in cases with NMOSD (Correa-Diaz, 2025). In most of
the cases it is coincidental (Correa-Diaz, 2025, Esiason,
2024). Despite this, Saab et al. (2022) reported a case

with bipolar disorder and NMOSD (AQP4+) with im-
provement of mood symptoms after starting the immu-
notherapy with Eculizumab. Xu et al. (2026) also pre-
sented a case with AQP4+ and bipolar disorder that im-
proved  with  starting the  immunotherapy
(glucocorticoid, intravenous immunoglobulin and ine-
bilizumab). Such cases suggest the role of AQP+ auto-
immunity on bipolar disorder development in cases
with NMOSD so in some cases mood changes should
be considered and treated as specific symptoms of the
disease.

Major depressive disorder. The prevalence of ma-
jor depressive disorder in NMOSD is 8.9-13% (Bar-
zegar, 2021; Mirmosayyeb, 2026). It is associated with
female gender, older age, marital status, low education,
migraine, thyroid dysfunction, anemia and the level of
disability (Mirmosayyeb, 2026). However, in some
cases it could be the initial symptom of NMOSD (Xu,
2026). The diagnosis and treatment in such cases is
challenging.

Conclusions: Psychological changes and disorders
are frequent among patients with NMOSD. They tend
to have high prevalence of depression, anxiety and ab-
normal stress reactions (mostly immediately after the
diagnosis confirmation). Some of them have specific
phobias, developed bipolar or major depressive disor-
der. The minority of patients with NMOSD exhibit be-
havioral and personality changes. Psychological disor-
ders might be reactive to the diagnosis. However, in
some cases, astrocytic dysfunction, neuroinflamma-
tion, frontal lobe lesions and specific neurotransmitter
imbalance also play role. Psychological changes are un-
derestimated in clinical practice. They should be taken
into account, diagnosed and adequately treated, be-
cause they interfere with the quality of life of NMOSD
patients.

Table 1.

The levels of depression, anxiety and major depressive disorder among patients with NMOSD.

Study/article Number of patients Percentage of psychological changes
Barzegar, 2021 67 patients with Anxiety 10.4%

NMOSD Major depressive disorder 8.9%
Huang, 2020 210 patients with Depression 10%

NMOSD, mostly

AQP4+
Beekman, 2019 44 patients with Depression 10.4%

NMOSD Emotion symptoms 7.3%
Jia, 2022 138 patients with Mild depression 15.9%

NMOSD Moderate depression 19.6%

Severe depression 15.2%
Moderate anxiety 42.0%
Severe anxiety 58.0%

Zhang X, 2022 122 patients with

Depression 38.5%

NMOSD
Meca-Lallana, 2022 71 patients with Depression 44.3%
NMOSD
(self-reported)
Liu, 2023 4213 patients with Depression 40%
(meta-analysis) NMOSD Anxiety 45%

Ayzenberg, 2021 166 patients Depression 39.8%
AQP4+

Mealy, 2019 21 patients with Minimal depression 42.9%
NMOSD Mild depression 28.6%
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Moderate depression 28.6%

NMOSD

Ham, 2025 635 AQP4+ patients Depression 38.2%
262 dsNMOSD
Seok, 2022 40 patients with Moderate/severe depression 20%
NMOSD (of them 34
AQP4+
Tong, 2022 87 patients with Anxiety 58.6%
NMOSD Depression 49.4%
Kogel, 2024 32 patients with Overall depression 42.9%
MOGAD Moderate to severe depression 28.6%
Cacciaguerra, 2022 27 patients with Depression 63%
NMOSD
Eaneff, 2017 522 patients with Brain fog 22%
NMOSD (self-re- Anxiety 22%
ported) Mood swings 20%
Esiason, 2024 31 patients with Mild depression 26.7%

Borderline depression 20%
Moderate depression 6.7%
Severe depression 6.7%
Minimal anxiety 27.5%
Mild anxiety 31%
Moderate anxiety 31%
Severe anxiety 10.5%

Correa-Diaz, 2025

34 patients with
NMOSD, of them 23
AQP4+

Mild anxiety 17.65%
Moderate/severe anxiety 58.82%
Mild depression 47.06%
Moderate depression 14.71%
Severe depression 11.76%
Adjustment disorder 5.9%
Specific phobia 2.9%

Bipolar disorder 2.9%

Suicidal tendency 5.9%

Lorefice, 2025
(systematic review)

57 articles among
NMOSD patients in-
cluded

Depression 40%
Anxiety 45%

Mirmosayyeb, 2026

299 patients AQP4+

Major depressive disorder 13%
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Abstract

Seizures in cases of neuromyelitis optica spectrum disorder (NMOSD) are relatively rare syndrome. That’s
why they are poorly studied and understood. The aim of this article was to describe the prevalence, possible path-
ogenesis, clinical significance and outcome of epileptic seizures, associated with NMOSD.

Results: The prevalence of epileptic seizures in cases with aquaporin 4 antibodies positive (AQP4+) NMOSD
varies between 0 to 6.25% and among Myelin oligodendrocyte glycoprotein antibody-associated disease
(MOGAD) is estimated between 5.6 and 24%. They are more frequent in pediatric population. Seizures can de-
velop as initial sigh of the disease, can be the co-existing syndrome with other cortical or spinal signs at onset or
can develop during the curse of the disease, in most of the cases during attacks/relapses. The type of seizures
varies, but the most frequent are focal motor seizures, followed by generalized clonic-tonic ones, although con-
vulsive and nonconvulsive epileptic status, epilepsia partialis continua, painful tonic spasms and nonconvulsive
focal seizures are also described. The pathogenesis of seizures in NMOSD is poor understood, although autoim-
munity might play important role. The prognosis of seizures is relatively good in most of the cases on immuno-
therapy, although symptomatic epilepsy and even refractive epileptic status and epilepsy are also described. It is

better in AQP+ NMOSD and double seronegative NMOSD than in MOGAD.
Conclusions: Epileptic seizures, even rare and in most of the cases with good prognosis, are one of the im-
portant manifestations of NMOSD. Seizure pathogenesis in such cases is unclear, although autoimmunity might

play important role.

Keywords: seizures, neuromyelitis optica spectrum disorder (NMOSD), Myelin oligodendrocyte glycopro-
tein antibody-associated disease (MOGAD), autoimmunity.

Neuromyelitis  optica  spectrum  disorder
(NMOSD) is uncommon autoimmune demyelinating
disease of the central nervous system (Hor, 2020,
Aljarallah, 2025). The prevalence of the disease is 0.5-
4/100 000, although it might be up to 10/100 000 in
certain racial groups (Hor, 2020)

About 70% of patients have anti-aquaporin4 1gG
antibodies, known as aquaporin 4 positive NMOSD
(AQP4+). The detection of these antibodies is highly
specific serum marker for the disease (Aljarallah,
2025). AQP4+ has high female to male ratio (9:1),
mean age of onset about 40 years, the prevalence is
higher in non-white racial groups and the course is re-
lapsing (Hor, 2020).

About 15-50% of seronegative patients with
NMOSD have antibodies to myelin oligodendrocyte
glycoprotein (MOG) and they are recognized under the
term of MOGAD (Aljarallah, 2025). MOGAD has sex
ratio close to 1:1, it is most prevalent in children (adults
1,3/1 million; children 3.1/million) and the course of
the disease could be monophasic or relapsing (Hor,
2020).

There is a certain group of patients with NMOSD
negative for AQP4-IgG and MOG, which is called dou-
ble seronegative NMOSD (dnNMOSD) (Wu, 2023;
Aljarallah, 2025). The median age of onset of dnN-
MOSD ranged from 32 to 43 years, sex ratio is close to
1:1 or there is a slight female predominance (Wu,
2023). The disease could be monophasic or chronic
(Wu, 2023).

Although very rare, there is a very small propor-
tion of patients positive to AQP4-IgG and MOG,

known as dual positive NMOSD (Spiezia, 2022; Lal-
wani, 2025). Most of the double positive patients are
females, with high grade disability, poor prognosis,
they develop extensive involvement of spinal cord and
most of them have brain lesions, some of them show
additional peripheral nerve involvement (Spiezia,
2022; Lalwani, 2025).

Seizures in cases of NMOSD are relatively rare
syndrome of the disease. That’s why they are poorly
studied and understood. The aim of this article was to
describe the prevalence, possible pathogenesis, clinical
significance and outcome of epileptic seizures, associ-
ated with NMOSD.

Prevalence of epileptic seizures.

The prevalence of epileptic seizures in cases with
AQP4+ NMOSD varies between 0 to 6.25% (Hamid,
2018; Yao, 2019; Etemadifar, 2021; Ertiirk Cetin,
2024; Li, 2025). They are more frequent in children
(6.25%), than in adults (0%-0.72%), see table 1
(Etemadifar, 2021; Ertiirk Cetin, 2024; Li, 2025).

The prevalence of seizures among MOGAD pa-
tients is higher than AQP4+ NMOSD and is estimated
between 5.6 and 24% of all patients, they are more
prevalent in pediatric population (Hamid, 2018; Yao,
2019; Zhong, 2019; Cross, 2021; Li, 2022; Ertiirk
Cetin, 2024; Wang, 2024; Li, 2025).

The prevalence of seizures among dnNMOSD pa-
tients is unknown.

Lalwani et al. (2023) described 3 double positive
NMOSD cases among 1935 patients with NMOSD, one
of which (33%) with recurrent seizures.

The time of seizure onset.
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Seizures in cases with AQP4+ can be the initial
symptom of the disease (Perez Giraldo, 2023; Ro-
mozzi, 2024), they can develop at the onset with other
cerebral, optic or spinal cord symptoms (Hamid, 2018;
Bu, 2022, Li, 2025), but in most of the cases, they occur
during the follow up or during acute attacks/relapses
(Yao, 2019; Etemadifar, 2021; Aryal, 2023; Li, 2022;
Li, 2025). In most of the cases, seizures are acute and
patients rarely develop symptomatic epilepsy (Etema-
difar, 2021; Bu, 2022; Aryal, 2023; Li, 2025).

The onset of seizures in MOGAD depend on the
MOGAD phenotype. They can develop as a symptom
of cortical encephalitis, along with headache, fever,
changes in awareness (Hamid, 2018; Zhong, 2019;
Cross, 2021; Valencia-Sanchez, 2023; Ertiirk Cetin,
2024; Wang, 2024). Rarely, mostly among pediatric
MOGAD, seizures may develop as initial separate
symptom of the disease (Yao, 2019; Yilmaz, 2019;
Zhong, 2019; Yang, 2024; Wang, 2024; Jaczak-
Gozdziak, 2025). Cases (most of them pediatric) with
MOGAD and anti - N-methyl-D-aspartate receptor en-
cephalitis (NMDAR) are also described (Cross, 2021;
Guzman, 2023; Wang, 2024, Du, 2019). 16-100% of
them are presented with epileptic seizures and even ep-
ileptic status at onset and many of them developed
symptomatic epilepsy.

The majority of MOGAD patients develop sei-
zures firstly during the relapses or even between them,
months or even years after the initial diagnosis (Hamid,
2018; Haddad, 2019; Yao, 2019, Cross, 2021; Liu,
2021; Li, 2022; Ertiirk Cetin, 2024; Wang, 2024). The
other rare presentation of MOGAD, associated with
seizures is leukodystrophy-like presentation (Wang,
2024; Biswas, 2026). It is more often seen in children
than adults and is characterized by severe neuroinflam-
mation and demyelination. In most of the cases, such
phenotype represents acute demyelinating encephalo-
myelitis, but some cases don’t meet the criteria and now
they are considered as severe form of MOGAD.

About % to 1/3 of all cases with MOGAD and sei-
zures develop symptomatic epilepsy and need concom-
itant antiepileptic treatment (Valencia-Sanchez, 2023;
Wang, 2024). The onset of seizures among dnNMOSD
is poorly understood although patients might develop
their seizures during the course of the disease, but not
as initial syndrome (Cross, 2021; Sachde, 2024). Lal-
wani et al. (2023) describe a case with double positive
NMOSD with seizure onset initially after the first se-
vere symptoms.

Types of epileptic seizures in NMOSD.

Patients with AQP4+ NMOSD develop mostly fo-
cal convulsive seizures (Hamid, 2018; Yao, 2019; Ro-
mozzi, 2024; Li, 2022; Li, 2025). They are rarely pre-
sented with painful paroxysmal tonic spasms (Aryal,
2023), epilepsia partialis continua (Romozzi, 2024),
generalized tonic-clonic seizures (Etemadifar, 2021;
Bu, 2022), multifocal seizures or nonconvulsive status
epilepticus (Perez Giraldo, 2023). Electroencephalog-
raphy (EEG) might be normal (Aryal, 2023) or it can
show generalized discharges (Etemadifar, 2021), con-
tinuous high-amplitude theta/delta waves (in epilepsia
partialis continua, Romozzi, 2024), slow waves (mostly
in cases with seizures with focal origin; Yao, 2019). In
most of the cases they are acute and patients don’t need

concomitant antiepileptic treatment, although acute im-
munomodulatory treatment with corticosteroids,
plasma exchange and intravenous immunoglobulins
and disease modifying drugs are recommended (Ha-
mid, 2018; Yao, 2019; Romozzi, 2024; Li, 2025).

Patients with MOGAD might present with status
epilepticus, generalized seizures or seizures with focal
origin (Hamid, 2018; Haddad, 2019; Yao, 2019, Zhao,
2020; Cross, 2021; Liu, 2021; Li, 2022; Valencia-
Sanchez, 2023; Ertiirk Cetin, 2024; Yang, 2024; Wang,
2024; Rubin, 2025). Pediatric patients are more likely
to experience status epilepticus (Rubin, 2025).
MOGAD patients may also develop refractory status
epilepticus (Vaingankar, 2025). Severe cases might de-
velop Rassmussen-like clinical picture with refractory
epilepsy and brain atrophy (Misu, 2025). They had
worse prognosis in regard of seizure recurrence than
those with AQP4+ NMOSD and some of them need
concomitant antiepileptic treatment (Haddad, 2019;
Zhao, 2020; Liu, 2021; Wang, 2024; Misu, 2025), alt-
hough according to Yao et al. (2019) antiepileptic drugs
do not significantly reduce the occurrence of acute epi-
leptic seizures. EEG might show diffuse slow waves,
slowed background, intermittent low amplitude fast
waves, interictal focal spikes, focal sharp-wave com-
plex and asymmetry focal slow waves, although it
could be normal, depending on the exact seizure type
and the time of the examination (Yao, 2019; Zhong,
2019; Liu, 2021; Yang, 2024; Jaczak-Gozdziak, 2025).
Focal onset seizures and generalized seizures are de-
scribed in cases with dnNMOSD (Cross, 2021; Sachde,
2024), however they can be the only symptom of re-
lapse (Sachde, 2024).

Seizure pathogenesis among patients with AQP4
NMOSD is poor understood. Although, the relatively
rare seizure development in cases with AQP4 NMOSD,
the frequency of seizures is above this, reported in nor-
mal population. Moreover, most of the seizures are de-
veloped during relapses and are focal in origin, which
suggest some specific links between the disease and ep-
ileptogenesis. In some cases, the development of sei-
zures can be explained by the existence of massive de-
myelinating cortical/subcortical plaques (Yao, 2019;
Perez Giraldo, 2023; Romozzi, 2024). However, in
some cases, seizures are not associated with massive
cerebral lesions and the link between AQP4+NMOSD
and seizures can be more complex. AQP4 is widely ex-
pressed on the plasma membrane of astrocytes, sur-
rounding brain capillaries and play important role in
regulation of ion homeostasis (K+) and glutamate re-
lease (Bonosi, 2023). AQP4 might also operate as a
metabotropic receptor, interacting with glutamate re-
ceptors and modulating their activity and might regu-
late the function of NMDAR (Bonosi, 2023). So anti-
bodies against AQP4 receptors might dysregulate the
function of AQP4, leading to neuron excitation and
lowering the seizure threshold or even developing the
epileptic focus. This might explain why patients with
AQP4 + NMOSD show relatively good prognosis in re-
lation to their epileptic seizures with starting of anti-
inflammatory medications, even in cases without con-
comitant antiepileptic drug treatment.
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MOGAD can be presented as monophasic or mul-
tiphasic cortical encephalitis with extensive cortical in-
volvement and frequently with focal, multifocal and
generalized clonic-tonic seizures (Valencia-Sanchez,
2023; Wang, 2024; Misu, 2025; Trewin, 2025). The
frequency of MOGAD cortical encephalitis is about 1%
in adult cases and 4% in pediatric population (Trewin,
2025). In some cases, it can lead to catastrophic epi-
lepsy, non-responsive to classical antiepileptic treat-
ment (Vaingankar, 2025; Trewin, 2025). The patho-
physiology of cortical encephalitis in MOGAD is
poorly understood. The extensive leptomeningeal in-
flammation and intracortical demyelination, along with
activated microglia and macrophages play important
role for the development of encephalitis and epilepto-
genesis in such cases (Valencia-Sanchez, 2023; Wang,
2024; Rubin, 2025).

The seizure pathogenesis in cases with MOGAD
leukodystrophy-like presentation is unclear (Wang,
2024; Biswas, 2026), although severe neuroinflamma-
tion and demyelination might play the most important
important role.

The epileptic pathogenesis in MOGAD +NMDAR
cases is complex and unclear. Patients with such phe-
notype are divided into two categories — patients that
develop anti MOG and anti NMDAR simultaneously at
a certain stage of the disease and those in which these
antibodies are successively detected during the course
of the disease but not simultaneously (Du, 2024). The
clinical picture in second category doesn’t differ from
that of mono antibody-positive patients (Du, 2024). Du
et al. (2024) proposed the mechanism of MOG and
NMDAR encephalitis. According to them (Du, 2024)
some triggers can cause oligodendrocyte damage
(through immune mimicry) so “MOG and NMDAR
can leak through blood-brain barrier to the peripheral

immune system, which can start to produce MOG and
NMDAR antibodies simultaneously; NMDAR anti-
bodies presumably bind to NMDAR expressed on the
neurons and induce internalization and dysfunction of
NMDAR and MOG antibodies presumably bind MOG
expressed on the myelin, leading to myelin injury and
subsequent demyelination”. The simultaneous co-oc-
currence of both antibodies somehow changes the path-
ogenesis and subsequent clinical picture of the isolated
autoimmunity. Patients with MOG + NMDAR show
better prognosis than those with NMDAR only (Du,
2024; Wang, 2024).

Some patients with MOGAD might show epileptic
seizures without brain substrate, so called isolated sei-
zures (Zhong, 2019; Du, 2024; Yang, 2024, Wang,
2024). Although unknown, some authors suggested that
such seizures are due to autoimmune related lowering
the seizure threshold in MOGAD brain, associated with
neuroinflammation, oligodendrocyte damage and pos-
sible neurotransmitter imbalance (Zhong, 2019; Liu,
2021; Wang, 2024). This hypothesis is supported by
relatively good prognosis in regard to epilepsy among
cases on immunotherapy, even without antiepileptic
treatment.

Conclusions: Epileptic seizures, even rare, are one
of the important manifestations of NMOSD. They are
more frequent in pediatric population and in cases with
MOGAD and can be presented at onset or can develop
during the course of the disease. Focal onset seizures
are the most frequent type, followed by generalized
tonic-clonic seizures. In most of the cases the prognosis
in regard to seizure occurrence is good, although refrac-
tory epilepsy is also described. Epileptic pathogenesis
in cases with NMOSD is poor understood, although the
autoimmunity is suggested to play important role. Pa-
tients with seizures respond well to immunotherapy.

Table 1.
Literature review - cases with NMOSD and seizures.
Study Study popula- | Seizure inci- Description
tion/ Case re- | dence
port
Etemadifar, | 137 AQP4+ 0.72% Generalized tonic-clonic during follow up, EEG — general-
2021 ized discharges
Romozzi, Case report 52 | NA Focal seizures (initial sign), treated with LEV, 5 months
2024 years old man after the first seizure Epilepsia partialis continua, treated
with AQP4+ with Diazepam, VAL, Phenitoin, Rituximab
EEG - right parietal continuous high-amplitude theta/delta
waves
Li, 2025 94 MOGAD 9.3% Seizures of focal origin, rare Epileptic status, most of them
(pediatric) 16 AQP4+ 6.25% during relapses
Jaczak- Case report NA Partial seizures (onset), treated with VAL and Topiramate;
Gozdziak, 17 years old EEG - slow theta, several sharp and slow wave complexes;
2025 (pedi- | MOGAD good recovery and discontinuation of AED
atric) Acute treatment with CS and IVIG, followed by low dos-
ages of CS and Azathioprine
Yao, 2019 61 MOGAD 21.3% >50% of seizures were single of focal onset; the most
565 AQP4+ 0.4% common abnormalities, associated with seizures were EEG
— slow waves, cortical/subcortical lesions; long term AED
did not significantly reduce the occurrence of acute epilep-
tic seizures, which was 66.7% before and after treatment.
Mycophenolate mofetil significantly reduced acute epilep-
tic seizure occurrence
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Bu, 2022 Case report of | NA Generalised tonic-clonic seizures and seizures with focal
54 years old onset, encephalopathy and fever at onset; EEG — NA;
female acute treatment with pulse CS, followed by CS and myco-
AQP4+ phenolate mofetile, no AED used

Wang, 2024 | 236 MOGAD | 6.8% cortical | Phenotype of cortical encephalitis at onset (16 patients, of

(pediatric) encephalitis them 15 with seizures) — convulsive seizures (14 patients),

5.5% overlap 1 patient with nonconvulsive seizures; 75% of seizures
MOGAD+NM | were bilateral clonic — tonic of focal origin; 52.3% status
DAR epilepticus; 68.8% had relapses during the first year; 5/16
1.3 % Isolated | patients were treated with AED; 9/16 patients were treated
seizures with IVIG, 6 patients were treated with pulse CS;
MOGAD-NMDAR (13 patients) — 92.3% of them had sei-
zures as initial syndrome; 11/13 (84.9%) had relapses dur-
ing the follow up of 4 years. 7/13 received first-line immu-
notherapy (CS or IVIG). After the first relapse 10/11 pa-
tients were treated with specific immunotherapy (5/10
mycophenolate mofetil; 5/10 rituximab). 1 patient received
regular IVIG and 1 azathioprine.
Isolated seizures without any abnormalities on head imag-
ing (3/236) 2 patients (66.6%) with focal motor seizures
and 1 patient (33.3%) with focal motor seizures and focal
secondary bilateral tonic—clonic seizures. 2 cases were
with normal EEG, 1 case had focal spike-like slow waves
in the sleep phase. 2/3 cases had relapses within the first 2
months and they were treated with immunotherapy.

Cross, 2021 21IMOGAD 4.87% Convulsions, headache, fever — cortical encephalitis, 1 of
and them had focal seizures at onset, 2 others — at follow up; 1
20dnNMOSD patient had MOG+NMDAR. EEG and AED treatment —

NA

Lalwani, 3 dual positive | 33% (n=1) 27 years old female patient presented with bilateral optic

2023 patients neuritis (left>right) initially and subsequently relapsed fol-

(study con- (AQP4+,MOG lowing an episode of a seizure with left-sided hemiplegia

ducted +)

among 1935 | (case report)

patients with

NMOSD)

Perez Gi- Case report of | NA The initial syndrome - focal onset seizure with impaired

raldo, 2023 23 years old awareness. During the follow up - recurrent multifocal sei-
man, with dis- zures, focal seizures, nonconvulsive status epilepticus. The
ease onset at patient was treated with CS, plasmapheresis, rituximab.

12 Because of mmunodeficiency, treatment with granulocyte-
AQP4+ colony stimulating factor was used. EEG — NA. AED
treatment — NA.

Haddad, MOGAD NA Initially the patient had of right-sided retro-orbital head-

2019 Case report ache worse with lateral gaze, photophobia, and subjective

decreased visual acuity, treated with pulse CS. 2 weeks af-
ter the treatment, the patient presented with focal seizures.

Yilmaz, Case report of | NA Onset with focal seizures, normal neurological status, EEG

2019 10 year-old and head MRI, followed by gradually development of be-
girl MOGAD havioral and personal changes within 2.5 months. The neu-

rological status showed mild ataxia and drowsiness. On
MRI - hazy and poorly demarcated lesions with gadolin-
ium enhancement in the basal ganglia, supratentorial white
matter, cerebral peduncles, cerebellum, and servical spinal
cord. The patient was treated with IVIG and recovered
completely with no relapses during the 6 month follow up.

Roszak, Case report of | NA The initial symptoms were rapidly progressing memory

2026 19 years old and speech disorders. MRI - acute nodular demyelination
female with in the left hemisphere. The patient was treated with pulse
MOGAD CS. 2 months later she was presented with several general-

ized epileptic seizures. The patient was discharged on oral
CS and AED.
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Ertlirk Cetin, | 21 AQP4+ 0% No patient with AQP4+ had seizures. 5.6% of all patients

2024 56 MOGAD 5.6% with MOGAD had status epilepticus, most of them had re-
current focal convulsive seizures. Status epilepticus was
observed at the onset or during the course of the disease.

Aryal, 2023 | Case report of | NA The initial symptoms of the patient were bilateral optic
68 years old neuritis, stiffening of bilateral lower limbs, and weakness
man with of bilateral upper limbs and urinary retention. He was
AQP4+ treated with pulse CS, followed by oral CS and Azathio-

prine. Two months after, he complains of rapid painful
tonic spasms bilaterally at lower limbs. EEG was normal
during and inter attacks. He showed no response on
gabapentin (900mg/d), diazepam and tizanidine and baclo-
fen. Eslicarbazepine 200 mg once a day was added at the
7% day with significant reduction of amplitude and fre-
quency of spasms.

Hamid, 2018 | 100 AQP4+ 0.1% 1 patient with AQP4+ presented with Focal epilepsy as ini-

14.7% tial sign.

34 MOGAD 4/34 (11.8%) MOGAD patients had encephalopathy, 2/34
(5.9%) had recurrent seizures, of them 1 had status epilep-
ticus. 3/34 patients had generalized tonic-clonic seizures, 1
had partial seizures and 1 complex partial seizures. Of
them, 4 patients were treated with mycophenolate mofetil
(2 of them with mycophenolate mofetil only, 1 patient
with mycophenolate mofetil + Rituximab and 1 patient
with mycophenolate mofetil + CS), 1 patient was treated
with oral CS only. 2 patients received AED during the fol-
low up (1 of them was on LEV and 1 on
LEV-+carbamazepine).

Zhao, 2020 Case report of | NA Initial syndromes — paresthesia, weakness of lower ex-
30years tremities (myelitis), treated with pulse CS and oral CS; 5
women with months later — optic neuritis, followed by several relapses
MOGAD (on- with optic neuritis, treated with CS and occasionally IVIG
set at the age and interferon beta. 7 years after the onset, she developed
of 13 years) generalized seizures, treated with VAL. Brain MRI — mas-

sive T2 hyper-intense white matter lesions.

Sachde, 28 years old NA Initial symptom — optic neuritis; Generalized tonic-clonic

2024 women with seizures 1 month after the onset; head and cervical MRI
dnNMOSD Multiple cortical subcortical hyperintensities

involving bilateral frontal parietal and bilateral basal gan-
glia region without any post contrast enhancement; few
multifocal long segment, intramedullary hyperintense le-
sions involving upper cervical

cord at C2, C3 and C4 level with hyperintense signal in
anterior aspect of medulla, no oligoclonal bands detected;
pulse CS; LEV

Rubin, 2025 | 140 adult on- 30.6% (pediat- | Pediatric patients are more likely to develop status epilep-
set MOGAD ric) ticus and encephalopathy, adults are more likely to have
197 pediatric 7% (adult on- | pleocytosis. 37.3% of patients had co-positivity with other
MOGAD set) antibodies (88.3% NMDAR). Adult-onset patients more

frequently showed parietal lobe involvement and fewer
temporal lobe lesions

Yang, 2024 | 6 cases with NA 5/6 patients had simple motor seizures, 1 — complex motor
isolated sei- seizure; 5/6 had single or multiple subcortical demyelinat-
Zures among ing lesions; 1 at basal ganglia. All were treated with pulse
MOGAD, 29- CS, followed by oral CS. All patients had concomitant
40 years old AED treatment, most of them LEV.

EEG at the time of admission showed symmetric diffuse
slowing waves in 5/6

Valencia- 19 cases with 13.68% had 2/19 had simple motor seizures of focal origin, 5/19 had

Sanchez, MOGAD cor- | seizures complex motor seizures; 4 had simple nonmotor seizures;

2023 tical encepha- 2 generalised clonic-tonic seizures; 4/19 had secondary

generalized seizures, 1 — epileptic status. The patients were
treated with pulse CS 17/19; 1 with IVIG, 1 with plasma
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(6.7% of all
MOGAD co-
hort)

exchange. 8/19 continued on AED, and 1 had drug-re-
sistant epilepsy

Du, 2024

49 patients
with NMDAR
+ MOGAD

51% had sei-
zures

The most frequent syndromes were seizures and psychiat-
ric syndrome. The symptoms were milder and less likely
to progress to severe symptoms vs NMDAR encephalitis.
visual impairment and limb weakness were less frequent in
patients with MOG+NMDAR+ than in those with
MOGAD, and MOG+NMDAR +often had manifestations
such as psychiatric symptoms and seizures, which were
atypical for MOGAD. 48/49 patients were treated with
first line immunotherapy (pulse CS or IVIG or plasma ex-
change), 27/49 received combined immunotherapies.
Rituximab and cyclophosphamide were used in 12/49. Se-
quential treatments were initiated in 24/49 patients, includ-
ing rituximab (12/49), mycophenolate mofetil (10/49), and
azathioprine (5/49) therapies. The reccurent rate of the dis-
ease was higher than NMDAR or MOGAD alone.

Zhong, 2019

58 patients
with MOGAD

24%

11 (79%) subjects had seizure as the first symptom, and 3
(21%) developed seizure during the subsequent relapse.
The types of seizure were generalized tonic-clonic seizure
(n =17, 50%), focal seizure with secondary generalization
(n =15, 36%), complex partial seizure with alternated con-
scious and facial twitching (n = 1, 7%), and simple partial
seizure with focal left arm twitching (n =1, 7%)
Electroencephalogram (EEG) was abnormal among 15/58
(25.9%) subjects, including slowed background (theta to
delta rhythm), intermittent low amplitude fast waves, focal
sharp-wave complex and asymmetry focal slow waves.

Liu, 2021
(pediatric)

49 patients
with MOGAD

24.5%

33.3% single seizures, 66.6% repetitive seizures, status ep-
ilepticus- 16.67%, focal onset 83.3%, generalized 16.67%;
66.67% abnormal EEG; 66.67 — slow waves, 62.5 — slow
background, focal slow waves 37.5% and interictal spikes
25%

Legend: AQP4+ - aquaporin 4 positive neuromyelitis optica spectrum disorder, MOGAD — Myelin oligoden-
drocyte glycoprotein antibody-associated disease, cAnNMOSD — double seronegative neuromyelitis optica
spectrum disorder, NMDAR —anti N-methyl-D-aspartate receptors encephalitis, MRI — magnetic resonance
imaging, EEG — elecytroencephalogram, AED — antiepileptic drug, VAL — valproic acid, LEV — levetirace-
tam, CS — corticosteroids, IVIG — intravenous immunoglobulins
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Abstract

The increasing cultural diversity of modern societies has significantly influenced educational systems around
the world. Teachers are now expected to work effectively in multicultural classrooms and promote inclusive learn-
ing environments that respect cultural differences. In this context, the development of cross-cultural competences
among future teachers has become an important objective of teacher education. Cross-cultural competence enables
educators to communicate effectively with individuals from diverse cultural backgrounds and to respond appro-
priately to cultural differences in learning styles, communication patterns, and social values.

This paper examines the concept of cross-cultural competence and its relevance to teacher education. It ex-
plores the key components of cross-cultural competence, including cognitive, affective, and behavioral dimen-
sions, and analyzes the methods used by higher education institutions to develop these competences in future
teachers. The paper also discusses the role of intercultural education, experiential learning, international exchange
programs, and reflective practice in fostering intercultural awareness and communication skills. Furthermore, the
challenges associated with implementing cross-cultural competence development in teacher training programs are
examined.

The findings suggest that systematic integration of intercultural education within teacher preparation pro-
grams is essential for preparing teachers to work effectively in culturally diverse classrooms. Developing cross-
cultural competences not only enhances teachers’ professional effectiveness but also contributes to the creation of

inclusive and equitable educational environments.

Keywords: cross-cultural competence, teacher education, multicultural classrooms, inclusive learning envi-
ronments, intercultural education, cultural diversity, professional development.

Introduction

The rapid processes of globalization, migration,
and international cooperation have transformed many
aspects of modern society, including education.
Schools and universities increasingly bring together
students from diverse cultural, linguistic, and social
backgrounds. As a result, teachers must be prepared to
work effectively in multicultural classrooms and ad-
dress the needs of students with different cultural iden-
tities and experiences (Banks, 2015).

In the past, educational systems often focused pri-
marily on academic knowledge and subject expertise.
However, contemporary education requires teachers to
possess a broader set of professional competencies, in-
cluding communication, empathy, cultural awareness,
and intercultural interaction skills. Cross-cultural com-
petence has therefore become an essential component
of teacher professionalism.

Cross-cultural competence refers to the ability to
interact effectively and appropriately with individuals
from different cultural backgrounds (Deardorft, 2006).
In the educational context, this competence enables
teachers to recognize cultural differences, avoid stereo-
types and biases, and adapt teaching methods to meet
the needs of culturally diverse learners.

The development of cross-cultural competence is
particularly important for future teachers because they
will play a key role in shaping students’ attitudes to-
ward diversity and intercultural understanding. Teach-
ers who are culturally competent can foster inclusive

classroom environments where students feel respected
and valued regardless of their cultural background.

Teacher education institutions are responsible for
preparing future educators for these challenges. Univer-
sities must integrate intercultural education into their
curricula and provide opportunities for students to de-
velop cross-cultural knowledge, attitudes, and skills.

The aim of this paper is to analyze the theoretical
foundations of cross-cultural competence and examine
the methods used to develop these competences in fu-
ture teachers. The paper also explores the challenges
associated with implementing intercultural education in
teacher training programs.

Literature Review

Culture plays a significant role in shaping individ-
uals’ perceptions, values, behaviors, and communica-
tion styles. According to Hofstede (2011), culture can
be understood as the collective programming of the
mind that distinguishes members of one group from an-
other. Cultural background influences how individuals
interpret information, interact with others, and ap-
proach learning processes.

In educational contexts, culture affects various as-
pects of teaching and learning, including classroom
communication, attitudes toward authority, learning
strategies, and participation patterns. Students from dif-
ferent cultural backgrounds may have different expec-
tations regarding teacher-student relationships, collab-
orative work, and classroom behavior.

Therefore, teachers must develop an understand-
ing of cultural diversity in order to effectively support


https://doi.org/10.5281/zenodo.19587430

Slovak international scientific journal # 106, (2026)

79

all students. Failure to recognize cultural differences
can lead to misunderstandings, misinterpretations, and
unequal educational opportunities.

Multicultural education emerged as a response to
the growing diversity in schools and the need to address
issues of equity and social justice. Banks (2015) em-
phasizes that multicultural education aims to provide
equal educational opportunities for students from di-
verse racial, ethnic, cultural, and social groups.

Cross-cultural competence has been widely stud-
ied in the fields of education, psychology, and intercul-
tural communication. Although definitions vary, most
scholars agree that cross-cultural competence involves
the ability to communicate effectively and appropri-
ately in intercultural situations (Spitzberg & Changnon,
2009).

Deardorff (2006) describes intercultural compe-
tence as a combination of attitudes, knowledge, and
skills that enable individuals to interact successfully
with people from different cultures. This competence
includes openness, curiosity, cultural self-awareness,
and the ability to adapt communication strategies in in-
tercultural contexts.

Similarly, Byram (1997) introduced the concept of
intercultural communicative competence, which em-
phasizes the importance of cultural knowledge, critical
cultural awareness, and the ability to interpret and re-
late cultural perspectives.

For teachers, cross-cultural competence involves
the ability to recognize cultural diversity in the class-
room, respond appropriately to students’ needs, and
promote inclusive learning environments.

Results of the Research

In the current context of teachers training in
Ukraine, higher education institutions are creating a
supportive environment for the development of stu-
dents’ cross-cultural competencies. The regional stud-
ies component is one of the core elements of the curric-
ulum for students at teacher training institutions in
Ukraine. Guest lectures, international placements and
academic mobility are among the most important meth-
ods for developing cross-cultural communication skills.

These activities are aimed at covering the cogni-
tive component of cross-cultural communication which
refers to knowledge and understanding of cultural di-
versity and intercultural communication. Future teach-
ers must learn about cultural values, traditions, commu-
nication styles, and educational practices in different
cultural contexts.

This knowledge helps teachers interpret students’
behavior more accurately and avoid misjudgments
based on cultural stereotypes. For example, in some
cultures students may avoid direct eye contact with
teachers as a sign of respect, while in others it may in-
dicate lack of confidence. Understanding multicultural
education theories and concepts such as cultural iden-
tity, discrimination, and social inequality is also part of
the cognitive component.

Alongside with the cognitive component the affec-
tive component takes an emotional readiness to interact
with individuals from different cultural backgrounds.
Key attitudes include openness, respect, tolerance, and
empathy. These features are constantly trained and de-
veloped at practical classes at the university due to the

set of activities. To these activities belong, for example,
round-table discussions ,,Be tolerant in the modern
world®, ,,The main features of modern teachers® and
others.

Cultural self-awareness is an important aspect of
this component. Teachers must recognize their own cul-
tural assumptions and biases in order to interact fairly
with students. Developing empathy allows teachers to
understand the challenges faced by students from mi-
nority or migrant backgrounds and respond to their
needs more effectively.

Teachers must also learn to integrate culturally di-
verse perspectives into their teaching materials and cur-
riculum. These skills are taught at the classes of Meth-
odology of Teaching Foreign Languages in pedagogical
universities in Ukraine.

Teacher education programs often include courses
focused on multicultural education, diversity, and inter-
cultural communication. These courses introduce stu-
dents to theoretical frameworks and provide opportuni-
ties to discuss cultural issues in education. Through lec-
tures, discussions, and case studies, students learn
about cultural differences in learning styles, communi-
cation patterns, and classroom interactions.

Experiential learning allows students to develop
intercultural competence through direct experience.
Activities such as simulations, role-playing exercises,
and intercultural workshops encourage students to
practice communication skills in culturally diverse sit-
uations. Participation in international exchange pro-
grams provides future teachers with valuable opportu-
nities to experience different cultures and educational
systems. Study-abroad programs help students develop
intercultural awareness, adaptability, and communica-
tion skills. They also allow students to compare teach-
ing practices across cultures.

Another important tool developing cross-cultural
competence is self-reflection. Through reflective jour-
nals, discussions, and self-assessment activities, future
teachers analyze their intercultural experiences and
identify areas for personal growth. Reflective practice
helps students develop greater cultural self-awareness
and empathy.

Despite the importance of cross-cultural compe-
tence, several challenges hinder its development in
teacher education programs.

One major challenge for the student of pedagogi-
cal institutions in Ukraine is the lack of direct intercul-
tural experiences among students. Without interaction
with culturally diverse communities, it may be difficult
for future teachers to fully understand cultural differ-
ences.

Another challenge is the persistence of stereotypes
and unconscious biases. Teacher education programs
must therefore include activities that help students rec-
ognize and challenge these biases. Limited institutional
resources and insufficient emphasis on intercultural ed-
ucation in curricula also present obstacles.

Developing cross-cultural competence requires a
comprehensive and systematic approach within teacher
education programs. Universities should integrate in-
tercultural education across different courses rather
than treating it as a separate topic. Practical experi-
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ences, community engagement, and international col-
laboration can significantly enhance the effectiveness
of intercultural training. Furthermore, teacher educa-
tors themselves must possess strong intercultural com-
petence in order to model inclusive and culturally re-
sponsive teaching practices.

Conclusion

The development of cross-cultural competences of
future teachers is essential in modern multicultural so-
cieties. Teachers must be prepared to work effectively
with students from diverse cultural backgrounds and
promote inclusive learning environments.

Cross-cultural competence includes cognitive, af-
fective, and behavioral components that enable teach-
ers to understand cultural differences, develop respect-
ful attitudes, and apply appropriate communication
strategies.

Teacher education institutions play a critical role
in fostering these competences through intercultural ed-
ucation courses, experiential learning opportunities, in-
ternational exchange programs, and reflective practice.

Integrating cross-cultural competence develop-
ment into teacher training programs will help prepare
educators to address the challenges of culturally diverse
classrooms and contribute to the creation of more in-
clusive and equitable educational systems.
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AHoTanis

VY crarri 31ilicHeHa cripoba 3po0UTH aHalli3 eTamiB CTAaHOBJICHHS MPOQECciitHOT MiATOTOBKY TOPOCIIUX Ha BH-
POOHHUITBI Y TPAHCIIOPTHIHN ray3i YKpaiHH Ha OCHOBI HAYKOBOTO JOCIIKEHHS Ta IPAaKTHYHOTO J0CBITYy pOOOTH
aBTOpa Ha MiANMPUEMCTBAX Ta B HABYAIBHUX 3aKJIaJax TpaHCHOpTy. Bu3HaueHo, 0 OCBITY AOPOCIHX CIiJ] PO3r-
JSIIATH SIK OCOOJIUBY IEAroriuHy CUCTEMY, ICTOPUYHUH NUIAX (DYHKIIOHYBaHHS KO Ma€ BayKJIMBE 3HAYCHHS JIJIs
MIeIarOTiYHOTO POIIECY Ha 3a0BOJICHHS MOTPeO AOpOCTuX y mpodeciiiHoMy Ta HepopManbHOMY CIIIIKYBaHHI.

Abstract

The analysis of the stages of adult vocational training formation in the transport industry of Ukraine based on
scientific research and practical experience of the author at enterprises and educational institutions of transport are
identified in the article. It is determined that adult education should be considered as a special pedagogical system,
the historical path of its functioning is of great importance for the pedagogical process to meet the needs of adults

in professional and informal communication.

KarouoBi ciioBa: ocBita, icTopist mpodeciiiHoT OCBiTH, TpodeciiiHe HaBYaHHS, HAaBYaIIbHI 3aKJIaJ1 Ha BUPO-
OHUITBI, pOOITHUKK TPAHCHIOPTHOI rally3i, OCBiTa JOPOCIHUX.
Keywords: education, history of vocational education, vocational training, educational institutions in the

industry, transport industry workers, adult education.

AKTyanpHICTh JTOCIHIKCHHS, OB s13aHa 3 HE0O0-
XIJHICTIO ICTOPHYHOTO aHaTi3y CHCTEMH MpodeciitHol
MiATOTOBKY Ha BUPOOHUIITBI KBaNi(hiKOBaHUX POOITHU-
KiB, 3HAYCHHS ii MOXXJIMBOCTEH U Cy4acHOTO CTaHy
TPaHCIIOPTHOI Tajiy3i, B yMOBaX BOEHHOTO CTaHy Ha
YkpaiHi Ta TICIIBOEHHUH Tepiox BimOYyIOBYBaHHS.
JociimkeHHs 3 1aHoi Tpo0IeMU PO3KPUTI B MPALsX Bi-
JIOMHX HayKOBLIB 3 podeciiinoi ocBiTu: barumesa C.,
Hwukano H., Crapukosa 1., llIxonina M. Tloganbmuit
PO3BUTOK, TOB’SI3aHUI 3 CTAHOBJIECHHSM IpodeciiiHol
OCBITH Ha BUPOOHUIITBI, PO3IJIAAaBCs B Mparsax AHTO-
Hioka €, binenpkoro B, Bonommua B, I'epranosa JI.,
TonoBuenka I'., IBanosoi I'., SIkosneBa B. Ta iH., a iH-
(hopMartist mpo iCTOPUIHUI PO3BUTOK HABYANBHUX 3a-
KJIaJ1iB MICTUTBCS B iHIIIMX MaTepiajiax Ta B iCTOPHIHUX
apXiBHUX JIOKYMEHTaXx.

Ha mouatky 20-x pokiB B YKpaiHi po3ropTaeThcs
poboTa M0/10 CTBOPEHHSI YKPaiHCHKOI CHCTEMH OCBITH.
€auHa cuctema npodeciiHol ocBiTH B YKpaiHi Mana
CKJIaJaTHCS 31 MIKUTBHUX (HOPMAJIBHIX Ta MEPeXiTHIX )
Ta MO3aIIKUIFHUX OpTaHi3amiitanx Gopm.

B nepmiii monoBuHI XX CTONITTS OCHOBA YKpaiH-
ChKOI CHCTEeMH HapOJIHOI OCBITH OyJa Taka: cCeMHpiduKa
— npodeciifHa mKoia — TeXHIKyM — By3. BigminHOIO
ocoOmBIcTIO 1i€l cuctemu OyJIO Te, IO KOWITIB Ha 11
3aiicHenHst He Oyno. Tomy B Ykpaini y 20-Ti poku
NpaKTHKyBajlacs THMYacoBa cucremMa ocBiTH. Taka cu-
crema OyJia CTBOpeHa Juisi MpoQeciitHO-TeXHIYHUX Ha-
BUAIBHMX 3aKJIAJIiB SIK JIJIS TPAIFOI0YO01, TaK 1 HeTpaIfo-
10401 MOJIOII, @ TAKOX JIJISl HABYAHHS JIOPOCIUX pOOiT-
HuKiB. IlIxomm (¢abpuuHO-3aBOACEKOTO YYHIBCTBA

(P3Y), cemdgHCBKI TIKOJNH, KyCTapHO-peMiCHHYI
IIKOJIN, KOPOTKOCTPOKOBI Ta IOBrOCTPOKOBI KYpCH BiI-
KpUBaJIMCS Ha 0a3l YOTHUPUPIYHOI Ta CEMHUPIYHOT
ITKOJIH COIliaJIbHOTO BUXOBAaHHA. Y IIed mepion e OyB
KOPOTKOYacHUH 3axif, 0OyMOBIICHHH CKIaJHAM €KO-
HOMIYHUM CT@HOM Y JIep>kaBi Ta HU3bKUM piBHEM 3ara-
JIBHOOCBITHBOT MiJITOTOBKH CEJSIHCTBA il pOOITHUYOTO
KJ1acy.

TeopeTu4yHO0 OCHOBOI YKPAaiHCBKOI CHCTEMU
OCBITH CTaJIO TIOJIOXKEHHS PO HEOOXiAHICTh Mpodeciii-
HOI MIJATOTOBKH SIK MOJIOJI, MOYHMHAOYH 3 15-pigHOro
BiKY, TaK i JOpOCIOro HaceieHHs. [ kepiBHHITBA
mpo¢eciifHO-TeXHIYHOI OCBiTOIO ¥ 1920 pormi Oymo
CTBOPCHO YKpAalHCHKHI TOJOBHHI KOMITET mpode-
CIITHO-TEeXHIYHOI OCBITH, SKHH BXOIUB N0 cKiaxy Ha-
PpOIHOTO KOMicapiaTy OCBITH peciryOmiKu. 3roIoM MmpH
KoMiTeTi Oynmo CTBOpeHO Bimmin mpodeciiiHoro Has-
YyaHHs po0ouMX, a B unHi 1921 poky peopraxizoBaHo
y Bijain npodeciiiHoi OCBITH NPAaIO040Tl MOJIOAI.

Y munui 1920 poxy B Ykpaini Oymo 3ampoBa-
JUKEHO 3arajlbHe TeXHiYHe HaBuaHHSA y Qopmi Ha-
BYaJIbHO-TPY/J0BOT TIOBUHHOCTI, sIKE Mependavaio 0xo-
IUTCHHS MTpo¢eCciifHNM HaBYaHHAM yCiX POOITHHKIB 0
40 pokiB [1, C. 86 - 89]. Lle Oymo 3yMOBICHO TOCTPOIO
HecTauero KBaJipiKoBaHUX POOITHUKIB HAa TPAHCIOPTI.
Husbka kBamiikamisi JOpociux poOITHHKIB 3aroct-
puita poGieMy opraizanii mAroTOBKY Ta BUXOBaHHS
T TKIB, 3aHATHX y IPOMHUCIIOBOCTI Ta 0COOJIMBO Ha
TPAHCIIOPTi, /e HeoOXiAHO OyJo eKCIuTyaTyBaTH [0-
pOry TEXHIKY.
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3 miero MeTor OyJio MPOBEIEHO pPEopraHi3alliio
JIOPEBOTIOIITHIX TEXHIYHUX Ta PEMiICHUYIMX HaBUYaJb-
HUX 3aKjaliB y mnpogeciiHo-TeXHIUHI IIKOIM Ta Ha-
BYaJIbHO-TIOKA30B1 MaiiCTEpHI MePEBaKHO 3 YOTHPHUPIY-
HUM HaByaHHAM. [lommpeHoio (HopMOIO MiATOTOBKH
OyJIM KOPOTKOCTPOKOBI JIeHHI Ta BeuipHi npoeciiiHo-
TEXHIYHI KypcH, Jie 10pocii poOiTHUKH HaOyBaiu Io-
YaTKOBUX MpOQeciiHUX HaBUYOK pPOOOTH 3 HOBOIO Te-
XHIKOIO, 00TaTHAHHAM Ta MallHHAMH, a TAKOX OTpPH-
MYBAJIH 3araJJbHOOCBITHIO TiITOTOBKY.

Inest BipoBaKCHHS HAMOIIBIIT €PEeKTUBHUX (HOPM
nmpodeciiHO-TEXHITHOT OCBITH MOJIOJI Ta JOPOCITHX
poOiTHUKIB OymyBanacs Ha OCHOBI TO€IHAHHS HaB-
YaHHS 3 MPOIYKTUBHOIO TIparero. Y el mepioa CTBO-
PIOEThCS BEJIHMKA KUIBKICTh PI3HUX THHIB npodeciiiHo-
TexHIYHUX HapuanbHux 3aknaniB ([ITH3) y surmsmi
npodeciiiHo-TeXHIYHUX WKL Ta KypciB. KpiMm Toro,
MOYMHAIOTh (PYyHKIIOHYBATH MIKOJU-KIIYOH, LIKOJIH-
(aOpukn, HaBYaNbHO-BUPOOHHWYI MaiicTepHi, y40oBi
6a3u LlenTpampHOTO IHCTUTYTY Tipami. Mepexa [ITH3
Oyna gocuTh mHUpokoro. IIpore piBeHb mpodeciitHol
MiATOTOBKH HE BIIIMOBiNaB BUMOTaM BHPOOHHIITBA Ta
3aJIMIIABCS HU3bKUM.

VYV 1929-1932 pokax criocTepiraerbes 301IbIIeHHS
mkia @3V, 0cobIMBO Ha TPAHCIOPTI, a TAKOX KiJlb-
KICTh YYHIB Y HUX, YJJOCKOHAIIOETHCS Ta 3MILHIOETHCS
MaTepialbHO-TeXHiuHa 0a3a, 3MIHCHIOETHCS Oy AiBHHUII-
TBO HOBHX KOpIyciB OyaiBeib. € naHi mpo po3IIH-
PEHHsI HOMEHKIIATypH crneniaibHocTel mkonamu O3V,
B SIKMX 3a3HA4Ya€ThCsI, 10 B I nepiox mkoin O3V ro-
TyBanu poOiTHUKIB 3 1270 cneniansHocTed. OnHak,
HOPSJ 3 YUCIEHHUMH (haKTaMu, IO MiATBEPIKYIOTh
MO3UTHBHI PE3yNbTaTH y PO3BHTKY CHCTEMH Npodre-
XOCBITH B YKpaiHi, OyJii 1 HeTONIKH, TaKi sK:

- 3aBHIIEHI TEPMIiHN HaBYAHHS, SIKi OYJIM OJTHAKOBI
SK JJIS IPOCTHX, TaK 1 A CKIAJHAX CTICIiaIbHOCTEH;

- TIepeBaHTAXXEHICTh HaBUAJIBHHUX MpPOrpaM 3ara-
JFHOOCBITHIMH NIPEeIMETaMU;

- BIJICYTHICTh MiATOTOBJICHOTO 1HXCHEPHO-IIE/a-
TOT1YHOTO CKJIAMY.

Jlani apxiBHMX MarepialliB Ta JOKyMEHTIB MOKa-
3aiTH, 10 Y JOCHIKyBaHuid mepiof mkonu O3V 6yio
MepeBeICHO Ha OFO/DKET MiAMPUEMCTB, 1110 HOKPAIINIIO
iXHe MaTepianbHe CTaHOBHIE. Y IIeH Mepiof] y IKoIax
®3Y npoxoausao HaByaHHS MOHAX 65% mpawioryoi
MOJIO/II Ta AOPOCIIOTO KaJpOBOTO CKJIA/Ly ITiJIPHEMCTB.
Hanpuxkiami 20-x pokis mkoxu ©3Y Oyro mepeBeneHo
y BIJIOMCTBO T'OCIIOJIapChKHX OpraHiB Ta OyJio peopra-
Hi30BaHO Ha 1Ko O3V 3 miAroTOBKU TOPOCIHUX BHU-
COKOKBaJTI(p)iKOBaHUX POOITHHUKIB Ta LIKOJIW YYHIBCTBA
MacoBHX mpodeciii. Y 1mKoIax BUKOPUCTOBYBABCS M-
(depeHIifioBaHMiA MiAXiA [0 OpraHizamii TEeXHIYHOTO
HaBYaHHSI.

He MeHII BakJIMBe 3HAYCHHSI ISl CTBOPEHHS CHC-
TeMH Oe3repepBHOi OCBITH Ha TPAHCHOPTI Maja i po3-
pobOka HaBUANBHOIT JOKyMeHTallil. /laHi apxiBHUX MaTe-
piajiB Ta JOKYMEHTIB CBia4aTh, mo y 30-Ti poku cro-
cTepiraeTbes iHTerpamis Ta mudepeHmiaris
HaBYAJbHMX IUIAHIB Ta MMPOTpaM 3aJISKHO BiJ 3arab-
HOOCBITHBOTO PiBHS OPOCIHMX POOITHUKIB Ta 0c00IH-
BOCTe mpodeciid.

Crnig 3ayBaXuTH, MO 10 MPOQeciifHOl IIKOIU
pUiiManach MOJIOJIb 3 YOTHPH- CEMH- 1 HAaBITh TPHUPIU-
HOIO OCBITOI0, CTPOK HABYAHHSI BU3HAYABCS BiJIITOBITHO

TphOMa Ta YOTHpMa pokamu. Bxe y 1929 pomi Jlepxa-
BHHI HayKOBO-METOAMYHUN KOMITET YKpaiHu 3aTBEp-
JUKYE€ €IUHUNA HABYAJbHHU IUTaH JUIa mpodeciitHux
LIKUT (OKPIM CUIbCHKOTOCHIOAAPCHKUX Ta Oy IIBEIbHUX)
i3 3araJbHOOCBITHIX AMCHIMIUIIH. 3HaYHA yBara B HHUX
MIPUALSIIACS TEOPETHYHOMY HaBUAHHIO, 110 MaJIO BaX-
JWBE 3HAYCHHS IS MIJTOTOBKU KBalli()ikOBAaHOTO
poOITHHKA.

3a po3MIAIOM HaBYAJIBHHUX IUIAHIB 1 Tporpam
ki 20-X pokiB MOXKHa JIiHTH BHCHOBKY, IO
CIIBBITHOIICHHS MiX KUTBKICTIO TOJAWH Ha TCOPETHYHE
HaBYaHHS 3arajlbHOOCBITHIX 1 (axoBUX TUCIMIUIIH B
OIKOJIaX TIOONMHOKHX BEpPTHKANEH Ta OKpPeMHX
mpodiniB xommBanocs Big 47,4 mo 76,5% [2, C. 84].
OnHi€elo 3 BaXIMBHX OcoOiMMBOCTEl audepeHuiioBa-
HOTO MiIX0Ay y MpodeciHiil Ko Ta HaBYaIbHUX M-
po3aiiax MiAMPUEMCTB y IPOMHUCIIOBOCTI 1 TPaHCIIOPTI,
crana kiacudikanis npodeciit 3a 3micToM TpynoBoi
JUSUTEHOCTI, PIBHEM CKJIAJIHOCTI, pIBHEM 1HTErparlii, BU-
MOTaMH /IO 3arajlbHOi OCBITH Ta CIICI[iaJIbHOi IIPO-
(hbeciiHoi miaroTOBKH, TepMiHy HaBuaHHs. CIIiJl BU3HA-
YUTH, IO iHTErpamis poOiTHHIMX mMpodecii iCTOTHO
BILUTUBAE Ha NepeOymoBy 3MicTy npodeciiHol OCBiTH,
30KpeMa, 3yMOBITIOE HEOOXiTHCTh MOTIHOICHHS 3HAHb
3 OCHOB HayK, 3a0e311eYeHHsI BUCOKOTO PiBHSA TEXHITHOT
IPaMOTHOCTI Ta TEXHOJIOTIYHOI'O MHCIICHHS, palio-
HaJIbHOTO CHIBBIJHOIIEHHS TEOPETHYHOrO 1 Mpak-
THYOTO HABYaHHS, IOCWIECHHS YyBaru J0 KYJIbTYpH
npari. Uk crerianbHUX JUCHUIUIIH HABYAJIbHOTO
IUIaHy CTaHOBWJIM MPEAMETH, 10 OyNu crenialbHUMU
Jutst Tpo(eciiHO-TeXHIYHUX IIKLT Ta IIKLT HAa BUPOO-
HUIITBI yCixX podiiB, 30kpeMa, Iie mpodeciiiHa ririena
(BimBommiocs 1,7% HaBYaJIbHOTO YacCy); OpraHi3arlis
BUPOOHHUITBA (5,3%); y HOTHPHUPIYHUX MIKOJTIAX — EIeK-
TpoTexHika (3.5%), OKpiM ENeKTPOTEXHIUYHHUX IIPEI-
MeTiB; OyniBelbHA CIpaBa, KpiM OyHiBETbHHUX IIPEH-
MmeTiB  (3,5%); uYMTaHHS YyXKO3EMHOI JiTepaTypu
(3,5%); ocHOBH paxiBHHUIITBA Ta KanbKyIsiwii (3,5%) [2,
C. 85] . Takum 4MHOM, TIpH PO3pPOOJICHHI HABYAIBHHX
IUIaHIB 1 BUBYEHHI OKPEMHUX AMCIMIUIIH, 3MICT SKHX
MaB MpodeciiiHy CIpsIMOBAHICTh, BPaXOBYBAIUCS BHU-
MOTH Pi3HHX rajty3eil IPOMHUCIOBOCTI, AJIS IKUX 31Hc-
HIOBaJacs MiATOTOBKA KaJPiB.

Ha mouatky 30-x pokiB Oyim TakoxX po3poOieHi
HOBI TIepeXO0/IHI HaBYAJbHI IJIAHU Ta MporpamMu. B oc-
HOBY iX OyJmHM MOKTaAeHI NMPUHIWIHN MaJOMpeaMeT-
HOCTI, SKi peati3yBaJHCs MUITXOM TPYIyBaHHS IIpe-
METIB; CHemiani3alii, o crpusiia IOCHICHHIO BUPOO-
HHMYOI CIIPSMOBAHOCTI HAaBYaJbHUX IUIAHIB 1 IOrpam;
UKITI3aMii - 00'€MHAHHS CIOPIMHCHUX IUCUHUIUIIH B
UKIH, a00 B «cTprxkHi» [3, C. 183-186 ].

VY cepenuni 30-x pokiB y cucremi mkin @3V Oyna
CTBOpEHA OIEPaIlifHO-KOMIUIEKCHA CUCTEMa BUPOOHHU-
4Oro HaBYaHHS, MOOYJOBaHA HAa BUBYEHHI OCHOBHHX
MpUiioMiB BUKOHAHHS BUPOOHHYMX OIIepalliif, sSKi uep-
T'YIOTBCSl 3 BUKOHAHHSIM KOMIUIEKCHUX POOIT, 1110 TToC-
TYIIOBO YyCKJIaIHIOIOThCS. KoMrulekcHi poOOTH BHKO-
HYBAJINCH ITiCJIs BUBYEHHS TPhOX-UYOTHPHOX OTEpaLlii y
iX pi3HHX MO€IHAHHSAX. IcHylo4a cucreMa BincyBana
Y4YHIB Ha HEBH3HA4YEHHH TEpMiH O€310CcepeHhOTO BH-
po6auITBa. OCO6IMBOCTI KOKHOTO TTpodiso Oyu BH-
XimHUME TIpH 1T00Y10B1 HABYAIBHO-BUPOOHUYNX IIIa-
HiB i mporpam. Ix ypaxyBaHHs 103BOJIANO YiTKO BU3HA-
quTH: KOro rorye Imkona ®3Y, sxy ocBity Ta
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BUXOBAaHHS BOHA IMOBWHHA HAaJaTH y4HEBi. B mpodimni
BUITyCKHUKA KT P3Y Oyno TOYHO BU3HAYEHO 3MICT
npodeciiHoi MiaroToBKK poOiTHUKA TIEBHOI Tpodecii,
o0cAT 3HaHb, YMiHb 1| HABHYOK, IOTPIOHUX JIJISI pOOOTH
y IaHii ramysi.

[Ipotsirom neBHOro 4yacy cucTeMa IiArOTOBKH Ta
nifBuILeHHs KBadidikamii pobiTHHKIB y mkonax O3V
nepecrasa 3a/I0BOJIHITH BUMOTH PO3BUTKY BUPOOHH-
urea. Temnu 3pocTanHs BAPOOHUITBA, Oy TIBHUITBA Ta
TPaHCIIOPTY TaIbMYBAJINCS Yepe3 BiZICYTHICTH KBaJi(i-
KoBaHUX KanpiB. [ToTpiOHI OynM HOBi, JOCKOHATIIII
(hopmu MArOTOBKM POOITHHKIB 3 ypaxyBaHHSIM Tepc-
TIEKTHB PO3BUTKY SK TPAHCIIOPTHOI raimys3i, TaK iHIIAX
MiATIPEEMCTB HAPOIHOTO TocmoaapcTBa. [logaTok cy-
YacHOI CHCTEMH MPO(eCiiHHO-TEXHIYHOI OCBITH Ta CUC-
TEMHU HaBYaHHS Ha BUPOOHMIITBI B KpaiHi OyJI0 IMoOKa-
neHo Ha nouatky 40-x pokiB. Ha 6a3i mkin @3V Oyio
OpPraHi30BaHO PEMICHHUUYI, 3aJi3HHYHI YYHIUINA Ta
mkosn pabpuuHo-3aBonachkoro HaBuanus (O3H). Pe-
MiCHHYI, 3aMi3HUYHI y4wmiuina ta mkoiaun ®3H Bigir-
pasii BEJHMKY poJib y 3a0e3eueHHI BUPOOHHUIITBA KBa-
ni(hiKOBaHMMH KaapaMu. Y IeH mepiox aisi 3ade3re-
yeHHs Kaipamu JlyHalicbkoro maporiaBcTBa OyB
OpraHi3oBaHHl  HaBYAJIbHO-KypCOBHH  KOMOiHAT
(HKK), sxuit miaroryBaB 64 kBami(ikoBaHUX poOiT-
HUKA A7 GII0Ty (MaTpocH, MOTOPHCTH, CJICKTPUKH,
Koderapu, MaluHicTH). byna takoxk 3acHoBaHa Kimiii-
ChKa MOpEXi/iHa LIKOJIa JUIs HiATOTOBKH MaTPOCIB, MO-
TOPHCTIB (MAIIMHICTIB) CyTHOBUX, EJIEKTPHUKIB CYIHO-
BUX, KyXapiB Cy/IHOBUX, Oy ()eTHHUKIB-HIOBAIbHHX, 00-
1MaHiB. Llst MopexinHa 1mkosia Bxe B uepBHi 1946 poky
HarpaBuiia Ha cyaHa naporuiacta 200 ocib mpucko-
PEHOTO MEPIIOro BUIYyCKy — 125 mMaTpocis Ta 75 koue-
rapis [4].

V¥ 50-x pokax y 3B'SI3Ky 3 IMOSIBOIO TPAKTOPiB, 00-
JaTHAHUX HAaBICHOKO CHCTEMOIO, Y TIpalli TPaKTOPHUCTIB
BUHUKAIOTh CYyTTEBI 3MiHU — TIpodeciiHi PyHKIIT npu-
YiITHUKA TIePEXO0IATh A0 TPAKTOpUCTa. BHACTIIOK iHTE-
rpamii OuxX creniarbHOCTed chopMyBanacs SKiCHO
HOBa npogdecis — TPAaKTOPUCT-MAIIHHICT, sKa JOCI ic-
nye [5, C. 28 —31].

VY mepiox i3 1940 mo 1958 pik cucrema mpode-
ciitHo-Texniynoi ocsitn (I1TO) 3anumanacs He3MiH-
Hoto. Hampukinmi 50-X pokiB BCi THIIM HABYAIBbHUX 3a-
knanis cucremu [1TO Oynm meperBopeHi Ha MiCBKi
(cimbehKi) mpodeciitHO-TeXHIYHI YUHIIHINA 3 TEPMIHOM
HaBuaHHA Big 1 10 3 pokis. [Toyanu BigkpuBaTHCS Te-
XHIYHI YUHITUINA, Ie MOJIOIb MiCHsl 3aKiHISHHSI KON
MOTJIa OCBOITH POOITHHYY Tpodeciro, sika ToTpedye
BHCOKOTO OCBITHBOTO DPIBHSA - POOITHHKIB MIMPOKOTO
npodinst. HacTynmHUM KpPOKOM Yy PO3BHTKY CHCTEMH
IITO crana npwuiinsita B 1969 poui nocraHosa ypsiay
«IIpo 3ax0u 100 MONAIBIIOTO MOJIMIISHHS IMiIro-
TOBKH KBami(hikoBaHUX POOITHHKIB y HABYAIBHUX 3a-
KJIaax cUcTeMHu mpodeciiiHo-TexHIuHOi ocBiTH» [6],
Bomna nepenbadana po3mmpeHHs Mepexi mpodeciitHmx
HaBYAIBHUX 3aKIIa/IiB, OHOBJIICHHS MaTepialbHO-TEXHi-
YHOi 0a3W Ta MOKpAIIEHHs SKOCTI MiATOTOBKU KaJapiB
JUISL TPaHCTIOPTY Ta BupoOHuITBa. Ha Toit yac ¢ikcy-
BaJIKCh IIE€BHI NMPOOJIEMH B OpraHizaiii MiATOTOBKU
kBani(ikoBaHUX poOITHUKIB a1 cdepu oOciyro-
BYBaHHS, IiIIPHUEMCTB TPAHCIIOPTY 1 3B S3KY.

[TocranoBoro ypsiny «IIpo moganbiie BIOCKOHA-
JICHHS TIPOIIECY HABYAHHS Ta BUXOBAaHHA Y4HIB CHC-
TeMU MpodeciitHO-TeXHITHOT OCBITH» [7], BKa3yBajocs
Ha HEOOXIAHICTH MOAAJBIIOTO BIOCKOHAJIEHHS CHC-
temu [1TO Ta nependayvanocs 301IBMINTH BUITYCK i3 Ce-
pennix I1TY y 4,5 pa3u. BrpoBamkeHHs1 aBTOMaTH30-
BaHHX CHCTEM yINpPAaBJIiHHS BUPOOHHULITBA 3HAYHO BILJIH-
HYJIO Ha 3MicT mpari poOitHukiB. Titeku 3 1959 no
1975 poku muToma Bara poOITHHUKIB KBasi(iKoBaHOT
npaui migsuimnacs 73,1 no 85,7%, a muToma Bara po-
OiTHHKIB ManokBasiikoBaHOI Ta HEKBasi(hiKOBaHOT
mparii 3MeHmmIacs 3 26,9 mo 14% i taka 3aKoOHOMIp-
HICTh TPOSBIIETBCA, TAKOXK 1 Ha TpaHcmopTi [5, C. 31
]

[Migumenas mpodeciitHo-kBalTi(hiKOBAHOTO i-
BHS POOITHHYMX KapiB 37e01IbIIOr0 O0O0yMOBICHO
3pOCTalOYMMH MaclITabaMH MiArOTOBKH KBami(hikoBa-
HUX poOiTHUKIB y cuctemi I1TO. BBaxanocs, mo Bu-
ITyCKHHUKH YYHJIHIIL IIBU/IIIE ITiBUILYIOTh CBOIO KBaJi-
¢ikauio MopiBHAHO 3 pPOOITHUKAMHM, SIKI OTPUMAIIU
npodeciiiHy HiIroToBKy 3 BUpOOHHITBA (Yepe3 HaBya-
JIbHI MTyHKTH, IIEHTPH, KOMOIHATH Ta iH.). 3a JaHUMH
MIPOBEJCHOTO Bcecoro3HMM HayKOBO-AOCTIIHUM iH-
CTUTYTOM mpodTexocBiTH y 1975 pomi [5, C. 26], moc-
mipkeHHAMA 14575 poOITHHUKIB, HAPUKIIAM, IS CITIO-
capiB-HaJQIYUKIB Ta PEMOHTHUKIB ITiITOTOBJICHUX :

y TY — cepenHiii 4ac qOCATHEHHS HAWBHIIIOTO PO-
3psay — 7,5 poKiB;

y 3BuvaiiHux [ITY — cepeaHiit yac nocsrHeHHs
HAWBHIIIOTO PO3psLy — 8,5 POKiB;

Ha BUPOOHMITBI — Cepe/Hiil Yac JOCATHEHHS Ta-
KOTo po3psiay — 16 pokiB.

3HauYHUM IEPexoJIoM y mpodeciiiHili CTpyKTypi
pOOITHUKIB, Oe3MOCepETHHO 3AHHITHX Y BUPOOHHUIITBI,
CTaJIO Te, IO MPOUIIIIA 3MiHA CITIBBITHOIIICHHS MIX PO-
OITHHKaMU Ta IEPCOHAIIOM TEXHIYHHX CITyk0. Bupima-
JbHE 3HAUCHHS TYT 3irpaiv JjBa YNHHUKHU: aBTOMATH3a-
i BUPOOHMIITBA Ta MOCTii{HA 3MiHA HOTO CTPYKTYpH,
ImosiBa HOBUX 3pa3KiB Ta TEXHOJIOTiH. [Hma ocobmu-
BICTh MpodeciiHOl CTPYKTYpH POOITHHUKIB MOJIATAE y
HOsIBI HOBUX TpO(eciid, MOB'I3aHUX 3 HOBOIO BUPOOHU-
YOIO TEXHIKOIO Ta YCYHEeHHsM 3actapijioi. Ciij 3a3Ha-
YHUTH, 10 31 3MiHOKO MPOMECIHHOT CTPYKTYpH 3MiHIO-
€ThCs XapakTep kBaidikauii. Ha BuMory HaykoBo-Te-
XHIYHOTO TIPOTpeCcy Bix pPOOITHUKIB Bce Oinblie
MOTPiOHO MiIBUIIEHHS 00CSTY CIeLiaTbHUX, 3aTallbHO-
OCBITHIX Ta 3arajJlbHOTEXHIYHUX 3HaHb. 3TiIHO 31 CTa-
TUCTHKOIO, MTOHAJ TIOJOBHHH BCiX POOITHHKIB MalOTh
110 /1Bi 1 OibIIe TIpodeciit. OCOOIMBO BeTUKE 3HAYCHHS
B IIeHl yac HaOyBa€e OBOJIOMIHHS CYMIXKHOIO TIpodeciero
miJ yac 00CIIyroByBaHHS CKJIaJHUX CUCTEM Ta 00Jal-
HaHHS, a TAKOXK POOOTH B KOMIUIEKCHUX OpuTanax, sKi
00CITyrOBYIOTh PI3HOTHITHI MalTHH.

3a JaHUMH COII0JIOTIB 1 EKOHOMICTIB 10 KiHI 70-
X poKiB HamigyBanocs 6mm3pko 90% mpodeciii y qop-
Hi#t Mmetayprii Ta 80% mpodeciit y mammmHoOy1yBaHHI
Ta Ha TPAHCIIOPTi, pOOITHUKAM SKUX HEOOXIJHO MaTh
3arajbHy OCBITY B 00CsI31 Cepe/lHbOT IIKOJIH Ta Mpode-
ciiiny miarotosky [5, C. 33 ]. Taky miAroToBKY MOIIIN
Jat (Ha IyMKY BYEHHX 1 (axiBIiB TOTO 4acy) TUIBKH
CTalllOHapHI HaBYaJbHI 3aKIaAM THIY NPOPTEXydu-
s, OHAK, SIK ToKa3aja MpaKkTuKa, Mepexa HaB4ajb-
HuX 3aknaniB cuctemu 1ITO BusBHIacs He TOTOBOIO
BUKOHATH TIOCTaBJICHE 3aBAaHHs, TOMy B 1976 pomi
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MIPUIMAETHCS PIIEHHS PO HEOOXITHICTh MOKPAIIUTH
MiATOTOBKY Ta MiABHINEHHS KBanidikarlii poOiTHHUKIB
Ha BUpOOHUNTBI. Lliif MeTi ciyHTbh KypcoBa cucrema
MiATOTOBKU Ta MiJBUINCHHS KBai(ikaiii poOiTHUKIB
Ha BUPOOHHMIITBI, TEXHIYHI IIKOJIM, HABYAIbHO-KypPCOBI
KoMOiHaTH, BeuipHi npodrexyunnuma Ta iu. [8, C.36 -
37].

3Ha4Hy pOJb Y PO3BUTKY Ta BJIOCKOHAJIEHHI CHC-
TEMH MiATOTOBKH POOITHUYMX KaJpiB HA BUPOOHHUIITBI
BiJlirpaB CTBOPECHUH HAMPUKIiHIN 60-X pOKiB rary3eBHi
HAyKOBHH IEHTP 3 poOoTH 3 Kaapamu (o¢iniino Mu-
konaiBcrke Bimmainennsa Learpy HOIT «Temmny, ocHOB-
HUH odic sKoro OyB po3TamioBaHuii B M. XepcoHi). Po-
6ota LlenTpy Mana crerudiqHui HAPSIMOK, KU OyB
TMOB'SI3aHUH 3 MIPOEKTYBaHHIM TPEHaXEPIB, TpEHaXKep-
HHUX KOMIUIEKCIB, KOHTPOJbHO-HABUYAILHUX MPUCTPOIB
Ta TEXHIKO-UJAaKTUYHUX MPUCTPOIB JUIsl HABYAHHS PO-
004nX PI3HUX CIIeNiaTbHOCTEH, 0COOINBO Ha TPAHCIIO-
PTi: BoXil Pi3HUX TPAHCHOPTHUX 3aC00iB, KPaHIBHHKH,
CTPONIANIbHUKH, €JIEKTPOra303BaplOBaIbHAKH, 30Mpadi
KOPITyCiB MeTaJeBUX CYJACH Ta iH. Po3poOku criBpoOi-
tHUKIB Lentpy HOII mix xepiBaumnTeom I. M. Crapu-
KOBa 3HAXOAWIN MIMPOKE 3aCTOCYBAaHHS Y HAaBUAIBHO-
KypCOBHX KOMOiHaTaxX, HABYAJIbHUX IIyHKTaX Ha BHPO-
onunrTBi Ta cucremu [1TO Kuepa, Kepui, Onecwu, Immi-
yiBcbka (YopHomopcbka), Mukonaesa, JIbBoBa. Ha-
npukinni 80-x pokiB Ha 6a3i MukonaiBcbkoro LleHTpy
HOII «Temm» cramy MpoBOJUTUCH HAYKOBO-TIPAKTUYHI
koH(epeHwii 3 nuTaHe NpodeciiiHoi Neaaroriky, sKi
MaJId CTaTyC BCECOIO3HUX KOH(pepeHiii, moyana ¢op-
MyBaTHUCs HAyKOBa eJIiTa 3 mpobiieM npodeciiiHoro Ha-
BUYaHHS JIOPOCIIHX pOOITHHKIB Ha BUPOOHHUIITBI [9] .

Ha Buxonanns Ykasy Ilpesuaenra Ykpainu Big 3
ceprasa 1999 poky Ne 958/99 «IIpo OCHOBHI HaNpsAMHU
PO3BUTKY TPYIOBOTO MOTEHITiay B YKpaiHi Ha Mmepiof
1o 2010 poxy» Ta 3ax0/iB MO0 CHPUSHHS MiIIPHEM-
CTBaM B oprasizamii mpodeciifHOro HaBYaHHS KaIpiB
Ha BUPOOHMUTBI, 3aTBEPIKEHUX PaA3NOPSIKEHHIM
Kabinety MinictpiB Ykpainu Bix 24 ciuns 2001poky
13-p Oy1no 3arBepmxene «IlonoxeHHs mpo npodeciiine
HaBYaHHS KaJpiB Ha BUPOOHMLTBI» (CHIIBHUN Haka3
MiHicTepcTBa mpaii Ta COLiajJbHOI MOJITUKH Ta
MinictepcTBa OCBiTH 1 Hayku Ykpainu Bix 26.032001
poky Ne127/151). Llum Haka3zoM OyIo HiTKO BU3HAUCHO
MOPSJIOK NPOXOKEHHSI HABYAHHSI JOPOCIMMH TIPALliB-
HUKaM# B yMOBax BUpoOHuUITBa [10].

[ounnaroun 3 2000-x pokiB, TpuBaNa ILTTHA
TBOpYa criBnpans HamioHansHOI akameMil megaroriv-
HUX HayK Ykpainu i [IpuBatHOrO akijioHepHOro ToBa-
puctBa «YkpaiHcbke JlyHalicbke HapOILIABCTBOY,
BIPOJIOBXK SIKOT BiI0OyBaJIOCS BHUBUEHHS BUPOOHHYHMX
NPOLECIB 1 3[ifICHEHHS] HAYKOBUX JOCIIIKEHb 3 HPO-
(heciitHoro HaB4aHHS MepcoHAy Ha BUpoOHUITBI. Ha
HaBYAIbHO-BUPOOHMUii 6a3i mapomaBcTBa Bimokpem-
JeHuit miaposain «Yubosuit nentp IIpAT Ykpainceke
JyHalicbke naporuiaBcTBo» mia KepiBaunrsom JI. 1.
I'epranoBa cnisbHO 3 HAYKOBISAMH [HCTUTYTY mpode-
ciitHo-Texniynoi ocBitn HAIIH VYkpainu peanizysa-
JIMCS TOCHIJDKEHHS Ta OyIa 3aXuIleHa JTOKTOPChKa JH-
ceprauisi «IIpodeciiina minroroBka KBasigikoBaHHX
POOGITHHKIB MOPCHKOTO MPOoGiI0 Ha BUPOOHUITBI: Te-
opis 1 mpakTEKa». 3HayHa yBara MPUAUIAIACH
crieridili HaBYaHHS JOPOCITHUX, IO BHUCYBa€ CBOI BU-
MOTH JI0 CTHJIIO poOoTH BuKianada. Ciig 3a3HAYNTH,

[0 MTOMITHHM JOCSTHEHHSM Y Iil TBOPYiH criBmparti
CTaJIO BUIAHHS ITUKIIITHOTO 30ipHUKA HAYKOBUX Ipallh
«IIpodeciiine HaByaHHS Ha BHPOOHULTBI», HIICTH
BHUITYCKIB SIKOTO OyJio BuaHo B YkpaiHi. Lle enune Ha-
YKOBO-METOJIMYHE BHIAHHS 11010 HAYKOBUX MPOOIEeM
HABYaHHS BUPOOHUUOTO mepconany [11].

[MpuitasaTtrsa 3akoHy Ykpainu «Ilpo mpodeciitnit
PO3BUTOK NepcoHany» [12], yxBanenns Ykasy IIpesu-
neHTa Ykpainm «HarionanmbHa CTpaTeris pO3BHTKY
ocBiTH B YKpaiHi Ha niepiox 1o 2021 poky» [13], Po3-
nopspkeHast Kabinety MinicTpiB Yipainu «IIpo 3a-
XOJIW MIOAO CIPHSHHS IiIIMPUEMCTBAM B OpraHizarii
npodecifHOro HaBYaHHS Ha BHPOOHHWIITBI»  BiJ
24.01.2001 p. Ne 13 [14], crano BuUpiIaIbHOIO BEXKEIO,
IO BIZNOBIJIa€ CBITOBUM TEHJACHILISAM y PO3B'SI3aHHI
npobemMu GOpMyBaHHS i PO3BUTKY TPYJOBOIO ITOTEH-
Liay Ta BJIOCKOHAJEHHs CHCTEMHU TPOogeciiHOl miaro-
TOBKH IEPCOHANy Ha BUPOOHMUTBI. Y MIDKHApOAHIN
TPaHCIIOPTHIH cucTeMi YKpaiHu HaOyJo akTyalbHICTh
BIIOCKOHAJICHHA CUCTEMHU MpodecifHOro HaBYaHHS Ha
BUPOOHUIITBI, IPUBEACHHS ii Y BiINOBITaIbHICTH IO
MoTpeO HAIIOHAIBHOT €KOHOMIKH Ta BUMOT MIXKHApPOI-
HOT'O PHHKY IIpaIli.

Ha Tenmepimmuiéi wac B YkpaiHi HayKoOBi JIOCIi-
JUKSHHS 010 CUCTeMH TIpoeciiiHol OCBITH Ha BUPOO-
HHLTBI B yMOBaX BOEHHOI'O CTaHy IOJIOBKYIOThCS Ha
6a3i [acTuTyTYy TpodeciiiHo-TexHiuHoi ocBiTH HAITH
VYkpainu, [HctutyTy npodeciiiHoi ocBiTH 1 OCBiTH 110-
pociux HAITH Vkpainu. IlonmoBHEHHS TpaHCIOPTHUX
KOMITaHi# KBami(pikOBaHUM TMEPCOHAIOM Ui POOOTH
Ha Cy4YacCHHMX TPaHCHOPTHHUX 3aco0ax moTpeOyioTh, B
TIePITy Yepry, po3B’s3aHHSA IMpo0IeM Ha COLiaTbHOMY
1 0COOHMCTICHOMY PIBHSX OCBITH JJOPOCIIOTO HACCIICHHS
SIK BaYKJTMBOI JIAHKU OCBITH BIPOAOBX XUTTA. Lli moc-
JDKCHHS CIIPSIMOBYIOThCS Ha OOTPYHTYBaHHS KOHIIC-
NTyalbHUX 3acal, 3MICTy, popMH opraHizarii mpode-
CiffHOT OCBITH 3a HOBUM MIiJXOJOM, YTPOBaKCHHS
IHHOBALIMHUX TE€XHOJIOTIH MiArOTOBKH Ta IIiABUILEHHS
kBaui¢ikarii poOiTHUKIB B yMOBaX BUPOOHHUIITBA.
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Abstract

During armed conflicts and wars, adolescents are exposed to a wide range of psychological risks, including
violence, loss, and forced displacement. According to research, post-traumatic stress symptoms (PTSS), depres-
sion, anxiety, and emotional dysfunctions are highly prevalent among adolescents living in war conditions or those
who have been forcibly displaced. These mental health challenges not only affect their immediate well-being but
also have long-term consequences for their development and social functioning. Recent reviews and meta-analyses
demonstrate that community-based psychosocial interventions can have a positive effect in reducing such symp-
toms.

Studies show that structured programs implemented in school and community settings—such as Teaching
Recovery Techniques (TRT)—can significantly reduce PTSS and depression symptoms. These interventions are
often delivered in group formats and aim to provide both emotional support and coping strategies. In addition,
some findings indicate that the effect size is moderate or small, while heterogeneity across studies remains high,
reflecting differences in intervention design, implementation, and contextual factors.

As a result, studies show that community programs can help adolescents feel better. These programs can
reduce problems like stress and sadness. They also help young people become stronger, control their emotions,
and feel supported by others. In general, these programs are easy to use and can help many people in difficult
situations. However, more research is needed to understand their long-term effects and how they work in different

places.

Keywords: war-affected adolescents; psychosocial interventions; post-traumatic stress (PTSS); depression;
resilience; community-based programs; trauma-focused interventions.

Introduction

As a result of wars, millions of young people have
been exposed to violence, loss, and forced displace-
ment. Each of these has a long-term impact on their
psychological well-being. According to research, the
prevalence of psychological symptoms such as PTSS,
anxiety disorders, and depression among adolescents
living in these areas is significantly higher compared to
the general population (Panter-Brick et al., 2018).

In conditions where traditional clinical services
are limited in resources, community-based psychoso-
cial interventions emerge as the most appropriate
model. Psychosocial interventions are often imple-
mented in group formats through schools or non-gov-
ernmental organizations. The goal is not only to reduce
symptoms but also to strengthen protective factors—
such as social connection, a sense of meaning, and emo-
tional resilience (Sarkadi et al., 2018).

At the same time, several issues are noted, such as
methodological weaknesses, lack of control groups,
and heterogeneity of results (Jordans et al., 2016).
However, recent reviews indicate an increase in studies
with more rigorous designs and more stable effects
(Douglas et al., 2025).

Research Questions

This literature review seeks to answer the follow-
ing questions:

1. Do community-based psychosocial interven-
tions reduce levels of post-traumatic stress, depression,
and anxiety symptoms in adolescents exposed to war?

2. Is there a difference in effectiveness between
symptom-focused and well-being-focused interven-
tions?

3. Do the interventions used strengthen factors
such as emotional regulation and resilience?

4. Do the effects of community-based psychoso-
cial interventions persist in the long term?

Answering these questions is highly important for
the selection of programs aimed at protecting and re-
storing the mental health of adolescents in post-conflict
settings.

Methods

The aim of this literature review is to evaluate the
effects of community-based psychosocial interventions
on psychological symptoms and protective factors in
adolescents exposed to war. This review examines both
negative outcomes (such as PTSS, depression, and anx-
iety) and positive outcomes (such as resilience, emo-
tional regulation, and social support), in order to pro-
vide a more comprehensive understanding of interven-
tion effectiveness.

Search Strategy

A systematic search strategy was used to identify
relevant studies. The databases PubMed, PsycINFO,
Web of Science, and PTSDpubs were selected because
they include a wide range of high-quality research in
psychology, psychiatry, and mental health.

The search was conducted using combinations of
the following keywords: “war-affected youth”, “armed
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conflict”, “community-based intervention”, “psychoso-
cial support”, “PTSD”, “depression”, and “randomized
controlled trial”. Boolean operators such as AND and
OR were used to combine keywords and improve the
accuracy of the search results. Different keyword com-
binations were tested to ensure that as many relevant
studies as possible were included.

Articles published between 2000 and 2025 were
reviewed. This time period was selected to include both
earlier foundational studies and more recent research
developments. Only peer-reviewed articles published
in English were included in order to ensure the quality,
reliability, and consistency of the data.

Study Selection Process

The study selection process was carried out in sev-
eral steps. First, titles and abstracts were screened to
identify studies that were relevant to the research topic.
Studies that clearly did not meet the criteria were ex-
cluded at this stage.

Second, the full texts of the remaining articles
were reviewed in detail. At this stage, the inclusion and
exclusion criteria were applied more carefully. Dupli-
cate articles were identified and removed.

Finally, only studies that directly examined com-
munity-based or school-based psychosocial interven-
tions for war-affected adolescents were included in the
review. This step-by-step process helped to ensure that
the selected studies were relevant and of sufficient
quality.

Inclusion Criteria

Studies were included in the review based on the
following criteria:

1. Participants must be aged between 12—18
years.

2. Exposure to trauma related to war, armed con-
flict, or forced displacement must be present.

3. The intervention must be a community- or
school-based psychosocial program.

4. A control group must be present (e.g., waitlist
or passive control group), in order to compare out-
comes.

5. Outcome measures must include PTSS, de-
pression, anxiety, or protective factors such as resili-
ence, emotional regulation, or social support.

Exclusion Criteria

Studies were excluded if they met any of the fol-
lowing conditions:

e Participants were outside the target age range

o The intervention was only clinical or hospital-
based and not community-focused

o The study did not include a control group

e The outcomes were not related to psychologi-
cal symptoms or protective factors

e The article was not peer-reviewed or did not
provide enough methodological information

Data Extraction and Analysis

Relevant data were extracted from each study in a
structured way. This included information such as sam-
ple size, country, type of intervention, study design, du-
ration of the program, and main outcomes.

The analysis was conducted using a qualitative ap-
proach. Due to the high heterogeneity between stud-

ies—such as differences in intervention types, measure-
ment tools, and study designs—a meta-analysis was not
appropriate. Instead, the findings were compared and
summarized to identify common patterns, key results,
and important differences across studies.

In addition, special attention was given to compar-
ing targeted versus universal interventions, as well as
symptom-focused versus well-being-focused ap-
proaches. This allowed for a deeper understanding of
how different types of interventions affect adolescents
in war contexts.

Literature Review

1. Psychological Symptoms in War-Affected Ad-
olescents

Adolescents who have been exposed to war and
forced migration have been reported to have higher
rates of psychological symptoms, especially PTSS, de-
pression, and anxiety. A systematic review by Jordans
et al. (2016) indicates that the psychological symptoms
among war-affected adolescents and youth are much
higher than those among non-war-affected youth. Sim-
ilarly, Panter-Brick et al. (2014) demonstrate that the
exposure to war-related violence has been associated
with emotional distress and poor mental health func-
tioning. Nevertheless, the psychosocial interventions
have been reported to be effective in reducing the psy-
chological symptoms among war-affected youth. This
is demonstrated by the fact that, although the effect
sizes reported by Nocon et al. (2017) in their systematic
review and meta-analysis are small to moderate, they
exhibit high heterogeneity. In contrast, Douglas et al.
(2025) provide robust evidence on the effect of psycho-
social interventions on the reduction of PTSS, indicat-
ing that trauma-focused interventions lead to more sus-
tained reduction in PTSS. The findings suggest that alt-
hough psychosocial interventions are effective, their
effect mainly depends on the degree to which the inter-
ventions address the trauma-related psychological
symptoms. This suggests the significance of interven-
tion specificity in improving psychological health and
well-being.

2. Effectiveness of School- and Community-
Based Interventions

The school- and community-based interventions
have been reported to be the most implemented psycho-
social interventions, especially in war-affected settings.
This is because they are easily accessible. Barron et al.
(2013) demonstrated the effectiveness of the Teaching
Recovery Techniques (TRT) intervention, indicating
that the intervention reduces PTSS and depression
symptoms among war-affected youth in Palestinian
schools. This finding was further supported by Barron
et al. (2016), indicating that the intervention reduces
PTSD-related symptoms, although the effect on some
symptoms, such as dissociation, was less consistent.

Likewise, the study by Sarkadi et al. (2018) con-
cluded that TRT interventions were effective in reduc-
ing PTSS and depression among unaccompanied refu-
gee minors in Sweden. What is interesting to note is that
the study was conducted in a different cultural and ge-
ographical context. This, therefore, suggests that the in-
tervention could be successfully transferred and imple-
mented in different contexts. In comparison to the
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trauma-focused interventions, the community-based in-
terventions seem to have less effect. For example, the
study by Panter-Brick et al. (2018) concluded that there
was a reduction in psychological distress and insecurity
among Syrian adolescents. However, there was no im-
provement in prosocial behaviors. This, therefore, sug-
gests that the type and nature of the intervention play a
critical role in determining the outcome. It may be the
case that trauma-focused interventions have a more
pronounced effect on psychopathology, and commu-
nity-based interventions may be more effective in im-
proving overall well-being and contextual stressors.

3. Protective Factors and Psychosocial Function-
ing

In addition to reducing symptoms, psychosocial
interventions aim to promote protective factors, such as
resilience, emotional regulation, and social support.
These are critical for long-term adaptation and recovery
in post-conflict settings. The study by Sarkadi et al.
(2018) concluded that there was an improvement in

emotional regulation and perceived social support after
participating in TRT programs. This, therefore, sug-
gests that trauma-focused interventions may be effec-
tive in improving individual and social skills. The study
by Panter-Brick et al. (2018) concluded that commu-
nity-based interventions may be effective in improving
the overall sense of safety and reducing perceived stress
among adolescents. This, therefore, suggests that these
interventions may be effective in improving adaptive
functioning. The evidence on the improvement in social
behaviors, such as prosocial behaviors, is limited and
inconsistent.

In total, it appears that while many interventions
are effective in reducing psychological symptoms, rel-
atively few have actually assessed or demonstrated the
effectiveness of protective factors. This is a clear gap in
the literature, suggesting a more holistic approach is re-
quired, including both symptom reduction and resource
development.

(2017) placed children)

and meta-analysis

Table
Author Type of Interven- .
(Year) Country Sample tion Main Outcome
Jordans et alllConflict-affected 14858 ado- Systematic _ review Iptewentlons showeq modergte .effect
. (MHPSS interven-||size, but methodological quality is low
(2016) LMIC countries ||lescents .
tions) and results are heterogeneous.
Nocon et al Various countries Systematic  review Effect sizes are small, high heterogeneity
‘||(refugee and dis-||23 studies Y observed; CBT and IPT are more promis-

ing.

Teaching Recovery

Barron et al. . 133  ado- . TRT program significantly reduced
(2013) Palestine lescents Eg:;}mques (TRT), PTSD, grief, and depression symptoms.
Barron et al. Palestine 154 ado-TRT group CBT in- inilrizr:lzonbiiggéﬁ(;Z;l:il(})]nrigrlilczieiiellesii
(2016) lescents  |jtervention, RCT b}lle P ’ p
Betancourt et 436 war- CBT-based  group Emot}onal regulation, socflal'behawor, gnd

Sierra Leone affected functional outcomes significantly im-
al. (2014) program, RCT

youth proved.

Sarkadi et al. Sweden

46 partici-||TRT group interven-

Significant reduction in PTSD and depres-
sion symptoms observed after interven-

(2018) pants tion tion.
al. (2018) y & lescents ;S group psy . & & p
social program ior.
Targeted psychological interventions are
Douglas et al.|[Humanitarian cri-||5734 par-||Systematic  review|imore effective than universal interven-
(2025) sis contexts ticipants ||and meta-analysis  |[[tions in reducing PTSS and depression
symptoms.
Discussion symptoms with a moderate effect size. Moreover, the

The above review clearly indicates that commu-
nity-based psychosocial interventions have a positive
impact on the reduction of psychological symptoms
among adolescents affected by war. In general, the lit-
erature shows that community-based psychosocial in-
terventions are effective in addressing the key mental
health outcomes of interest.

The most compelling evidence comes from
trauma-focused interventions (Douglas et al., 2025).
This type of intervention shows a reduction in PTSS

effect is maintained in the follow-up phase. This clearly
shows that trauma-focused interventions are the most
effective among the psychosocial interventions used
among the adolescents affected by the war.

On the other hand, universal interventions have a
higher impact in promoting protective factors. This
type of intervention also shows a reduction in perceived
stress (Panter-Brick et al., 2018). Even though the im-
pact of universal interventions is low in the reduction
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of psychological symptoms, they play a vital role in the
prevention of psychological symptoms.

Moreover, there is a lack of methodological rigor
in the literature (Nocon et al., 2017). Most of the inter-
ventions used have a small sample size. In addition, the
follow-up period of the interventions is also short. This
shows that it is difficult to conclude the effectiveness of
the intervention.

The advantages of the psychosocial interventions
used among the affected population lie in the fact that
they are easily accessible (Barron et al., 2013). In gen-
eral, the psychosocial interventions used among the af-
fected population are cost-effective. In particular, the
training of non-specialists is a vital tool in the effective-
ness of the intervention.

Future studies should look into the long-term im-
pact. At the same time, the process of cultural adapta-
tion should be explored further, and the effect may vary
depending on the different social and cultural contexts.

In terms of the research questions, the study find-
ings reveal that community-based psychosocial inter-
ventions do have an effect on the reduction of post-trau-
matic stress, depression, and anxiety among war-af-
fected youth. At the same time, the study reveals that
there is a difference between interventions that focus on
symptoms and interventions that focus on well-being.
In terms of the interventions, trauma-focused interven-
tions are more effective in the reduction of symptoms,
and psychosocial interventions are more effective in the
enhancement of well-being.

In addition, the study reveals that interventions
have a positive effect on the enhancement of emotional
regulation, resilience, and social support, and these are
critical protective factors for psychological adjustment.
At the same time, the study reveals that there is limited
evidence on the long-term persistence of the interven-
tion effect. This indicates the need for future longitudi-
nal studies to examine the long-term effect.

Conclusion

Based on the literature review, the findings reveal
that community-based psychosocial interventions play
a critical role in the reduction of psychological symp-
toms among war-affected youth. At the same time,
trauma-focused interventions can help in the reduction
of post-traumatic stress symptoms (Douglas et al.,
2025).

Programs implemented in schools and communi-
ties, especially those grounded in the cognitive behav-
ioral approach, have been shown to have statistically
significant effects on PTSS and depression symptom
reduction (Barron et al., 2013; Sarkadi et al., 2018).
Furthermore, there has been more attention on building
on universal psychosocial programs focused on en-
hancing protective factors such as support, emotions,
feelings of safety, and meaning, which have been effec-
tive in reducing levels of distress (Panter-Brick et al.,
2018).

Overall findings indicate that, aside from alleviat-
ing symptoms, interventions have a part to play in the
strengthening of social and emotional adaptations. In a
resource-limited humanitarian context, a group inter-
vention carried out by non-specialists may represent an
efficient and long-lasting model (Jordans et al., 2016).

Significantly, the above review has shown that the
effectiveness of interventions may differ depending on
the focus and implementation of the intervention. Inter-
ventions that focus on alleviating symptoms have been
shown to have more effectiveness in alleviating psy-
chological distress, whereas interventions that focus on
well-being are crucial in enhancing resilience and pro-
tective factors. This provides a more holistic response
to the complex needs of war-affected adolescents.

Overall, the existing evidence supports the view
that community-based psychosocial interventions rep-
resent an important intervention strategy for adoles-
cents who have been affected by war, although the de-
gree and longevity of the effect may vary depending on
the context. Although the short-term benefits have been
well established, the long-term impact of interventions
needs to be established, along with the optimization of
the intervention.

Limitations

First, there is high heterogeneity between the stud-
ies. This means that the studies are very different from
each other. They use different types of interventions,
different program lengths, and different ways to meas-
ure results. Because of these differences, it is difficult
to compare the studies and make clear conclusions (No-
con et al., 2017; Douglas et al., 2025). It also makes it
hard to understand which intervention works best.

Second, many studies have small sample sizes.
This means that only a limited number of adolescents
participated in the research. Because of this, the results
may not be very strong or reliable. It is also difficult to
apply these results to all war-affected adolescents in
different countries and contexts.

Third, in some studies, the research methods are
not clearly explained. For example, randomization and
blinding are not always described. This creates prob-
lems for research quality and may lead to biased or less
accurate results (Jordans et al., 2016). As a result, the
findings should be interpreted with caution.

Fourth, most studies focus only on short-term re-
sults. There is not enough information about long-term
effects. This means we do not know if the positive ef-
fects of these interventions continue after several
months or years. Long-term impact is very important
for adolescents’ development.

Fifth, many studies use self-report measures. This
means that adolescents answer questions about their
own feelings and experiences. However, in war situa-
tions, young people may have difficulty expressing
their emotions, or cultural differences may affect their
answers. Because of this, the results may not always be
fully accurate.

Finally, most studies focus mainly on reducing
negative symptoms such as PTSS and depression. They
do not always measure positive outcomes like resili-
ence, coping skills, emotional strength, and social sup-
port. This means that we do not have a full understand-
ing of how these interventions help adolescents in their
daily lives and long-term development.

Future Research

Future research should take the following im-
portant directions to help us better understand the effec-
tiveness of psychosocial interventions.
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First, the long-term follow-up methods need to be
used in the research. The impact of the intervention
needs to be studied after 3—5 years. This will help us
understand if the positive impact continues or de-
creases.

Second, more research needs to be done on the im-
pact of protective factors. The relationship between the
reduction of symptoms and the increase in protective
factors needs to be studied. This will help us understand
how the intervention works.

Third, the cultural aspect needs to be studied more.
The intervention may work differently in different cul-
tures. The traditions, beliefs, family structures, and
community systems need to be considered.

Fourth, more research needs to be done using the
large randomized study method. This method needs to
focus on the effectiveness and long-term sustainability
of the intervention, especially the interventions carried
out by non-specialists. This method is very important
in low-resource and humanitarian settings, where ac-
cess to mental health care is limited (Douglas et al.,
2025).

Fifth, the different types of interventions need to
be studied. For example, the effectiveness of interven-
tions carried out in schools, families, and the commu-
nity needs to be studied together. This will help us un-
derstand which method is more effective or how the
methods can be combined.

Finally, the different subgroups of adolescents
need to be studied more. Factors like age, gender, level
of trauma, and displaced people may have an impact on
the effectiveness of the intervention.
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Abstract

In today's highly competitive environment, it is becoming increasingly clear that companies must think and
position themselves more strategically. Strategic management is the ability to continuously analyze a company's
internal and external environment, define objectives, plan activities to achieve these objectives, and allocate re-
sources in such a way that the company achieves a strategic direction and gains competitive advantages. At its
core, strategic management is a planning process. It differs from traditional management and planning through the
integration of strategies. Strategic management is a management technique that companies use to make future-
oriented decisions. Corporate culture, on the other hand, is defined as the value system of company members, as
strong, widely shared core values, collectively shaped ways of thinking, fundamental patterns of understanding
that a group inherits, discovers, and develops in dealing with internal and external adaptation problems, as well as
the philosophies, ideologies, values, assumptions, beliefs, expectations, approaches, and norms that employees
share and that unite the company. This study examines the linear relationship between strategic management and

corporate culture. The role of corporate culture in strategic decision-making processes is discussed.
Keywords: Organization Culture, Corporate Culture, Strategic Management, Interaction of Organizational

Culture and Strategy.

1. Introduction

The increasing impact of globalization, acceler-
ated technological development, and the transformation
of business practices through digitalization have made
the environment in which companies operate more dy-
namic and uncertain than ever before. In this environ-
ment, a company's ability to secure its long-term com-
petitive advantage depends not only on developing stra-
tegic plans but also on creating a strong corporate
culture that enables their implementation. Therefore,
the strategic management approach requires not only
setting future goals but also simultaneously managing
the structural, behavioral, and cultural elements that
support these goals (Kirhasanoglu, 2022: 14).

The strategic management process represents a
holistic approach in which companies analyze the op-
portunities and threats of the external environment, as-
sess their internal capacities, and define their long-term
direction. Within this framework, strategic manage-
ment goes beyond traditional planning logic and also
includes implementation, adaptation, and control pro-
cesses. In particular, aligning the cultural structure with
strategic goals ensures that strategies are effective in
practice. Otherwise, no matter how well-designed the
strategy, an organization's transformation will not reach
the desired level without the support of its corporate
culture (Oyman, 2009: 6). Organizational culture re-
flects the fundamental values, norms, and habits that
have developed over the organization's historical period
and shape employee behavior (Karakaya et al., 2013:
77). This cultural structure influences numerous ele-
ments, from employee retention and change manage-
ment to organizational functioning and strategic deci-
sion-making processes. Denison's model of organiza-
tional culture also highlights the link between culture

and strategic processes, demonstrating that participa-
tion, consistency, alignment, and mission are the fun-
damental elements that determine an organization's ef-
fectiveness (Kilig, 2021: 105). Each of these dimen-
sions directly shapes the institution's future orientation
and the degree of its strategy implementation. The im-
portance of organizational culture in strategic manage-
ment is becoming increasingly apparent, not only in the
private sector but also in public institutions. In Turkey,
particularly since the widespread adoption of strategic
planning methods in the 2000s, the need for cultural
change in public institutions has become paramount.
The concept of strategic management culture is gaining
importance in this context, as it enhances organizations'
adaptability to changes in the external environment and
aligns employees toward a common goal (Kirhasano-
glu, 2022: 16). Culture is therefore not only a back-
ground element of the strategic management process
but also one of the fundamental determinants of suc-
cess. The relationship between culture and strategy is
not one-way. Strategies can change organizational cul-
ture; conversely, the existing cultural structure shapes
strategic decision-making processes. The literature fre-
quently emphasizes that organizational performance in-
creases when a strong organizational culture supports
the strategy, while strategic failures occur when culture
and strategy are misaligned (Karakaya et al., 2013: 79).
Therefore, the proper integration of culture into the
strategic management process has become a crucial
prerequisite for the success of modern organizations.
This study examines the interrelationship between stra-
tegic management and organizational culture. It ana-
lyzes the role of cultural structure in strategic decision-
making processes and its influence on the strategic suc-
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cess of organizations. The study investigates how or-
ganizational culture is integrated into strategic manage-
ment processes in the public and private sectors and
identifies cultural elements that enhance strategic per-
formance.

2. Conceptual Framework of Organizational
Culture

Organizational culture is a fundamental structure
encompassing the shared values, beliefs, norms, and
behavioral patterns that an organization has developed
throughout its history and that shapes employees' rela-
tionship with the organization as well as its processes.
Culture serves as a guide for employee behavior within
the organization and is one of the most important ele-
ments of organizational identity (Karakaya et al., 2013:
77). By directly influencing employees' views of the or-
ganization, their interpretation of organizational pro-
cesses, and their participation in strategic decision-
making, culture provides a behavioral framework at
both the individual and organizational levels.

2.1.The Relationship Between Culture — Na-
tional Culture — Organizational Culture

Culture is generally understood as the totality of
material and immaterial elements that regulate human
behavior and shape social life. These elements include
religion, language, customs, traditions, historical herit-
age, value judgments, social norms, and behavioral pat-
terns (Dursun, 2013:45). Individuals learn and internal-
ize these cultural elements from an early age; therefore,
culture is a fundamental factor that determines both
personal identity and organizational structure. The in-
fluence of national culture on institutional structure oc-
cupies a significant place in the literature. Cultural di-
mensions such as power distance, uncertainty avoid-
ance, individualism-collectivism, and masculinity-
femininity, which Hofstede developed in his cultural
studies, are frequently used to explain the value sys-
tems and behavioral patterns of societies (Hofstede et
al., 2010:138). It is evident that national culture shapes
organizational culture and that it influences employees'
approach to organizational relationships and the man-
agement of social values (Dayang & Cakici, 2021: 15—
16). Organizational culture can be viewed as a reflec-
tion of national culture at the institutional level. Indi-
viduals bring their social culture into organizations,
thus contributing to their cultural background. There-
fore, organizational culture is influenced by overarch-
ing cultural structures such as societal culture and
group culture (Arslan, 2004: 218). Although organiza-
tions exhibit diverse cultural characteristics, shared val-
ues that determine the institution's internal functioning
ultimately form a common organizational culture.

2.2. Definition and Basic Characteristics of Or-
ganizational/Institutional Culture

Organizational culture is a system of values and
norms that explains employee behavior within an or-
ganization and determines how organizational pro-
cesses function. This cultural structure is made visible
through organization-specific symbols, narratives, ritu-
als, behavioral patterns, rules, and expectations. The
fundamental function of organizational culture is to en-
sure the organization's internal integration and facilitate
its adaptation to the external environment. Therefore, a
strong culture contributes to employee identification

with organizational goals, the development of commit-
ment to the organization, and organizational success
(Karakaya et al., 2013: 78-79).

According to Schein, organizational culture is a
system of basic assumptions that a group learns in deal-
ing with problems of the external environment and in-
ternal integration, and whose validity is proven over
time and passed on to new members (Kilig, 2021: 105).
These assumptions determine how the organization
functions, which behaviors are acceptable, and which
values are prioritized in organizational processes. Den-
ison, on the other hand, describes organizational culture
based on four main dimensions: participation, con-
sistency, coherence, and mission. These dimensions
constitute the cultural building blocks that determine
the strategic success of the organization (Kilig, 2021:
106).

The fundamental characteristics of an organiza-
tional culture can be summarized as follows:

1. Shared values: These represent the core beliefs
and norms of the organization (Kilig, 2021: 106).

2. Consistency: This expresses the harmony in
communication, working methods, and decision-mak-
ing processes of the organizational units (Kilig, 2021:
107).

3. Adaptability: This determines the organiza-
tion's ability to respond flexibly and adaptably to the
external environment (Kilig, 2021: 107-108).

4. Mission: This encompasses the long-term di-
rection, goals, and strategic vision of the organization
(Kilig, 2021: 109).

These characteristics make organizational culture
a crucial factor for both internal integrity and strategic
management.

2.3.Functions of Organizational Culture

Organizational culture plays a crucial role in shap-
ing behavior within a company, fostering employee re-
tention, and achieving corporate goals. A strong organ-
izational culture encourages employees to focus on
strategic objectives, while a weak culture can lead to
problems such as instability, conflict, and low perfor-
mance (Karakaya et al., 2013: 78-79).

The fundamental functions of organizational cul-
ture are:

1. Internal Integration

Organizational culture creates a shared world of
meaning for employees through common symbols, val-
ues, narratives, and norms. This strengthens internal
communication, facilitates employee integration, and
promotes collaboration (Karakaya et al., 2013: 78).

2. External Adaptation

Organizational culture supports a company's abil-
ity to adapt to changes in the external environment. A
flexible cultural structure increases innovation, im-
proves responsiveness to evolving customer expecta-
tions, and strengthens strategic decision-making pro-
cesses (Kilig, 2021: 108).

3. Organizational Learning

Organizational culture is a mechanism that ena-
bles an organization to learn from its experiences and
apply this knowledge to new processes. Denison's
learning dimension describes the ability of organiza-
tions to generate new knowledge and skills by interpret-
ing environmental signals (Kilig, 2021: 108).
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4. Employee Retention and Motivation

Shared values enable employees to develop a
sense of belonging to the organization. A strong culture
helps employees build an emotional connection to the
company and increases their performance (Karakaya et
al., 2013: 79).

5. Strategic Alignment

Organizational culture promotes the implementa-
tion of strategic management by supporting behaviors
that align with the organization's strategic goals. When
strategy and culture are aligned, the organization's per-
formance and competitive advantage improve (Dayang
& Cakici, 2021: 17).

3. Fundamentals of Strategic Management

Strategic management is a comprehensive man-
agement approach that empowers organizations to cope
with uncertainties in the external environment, gain
competitive advantages, and achieve their long-term
goals. The strategic management process analyzes the
organization's current situation, determines its future
direction, and requires the harmonization of organiza-
tional structures, processes, and cultural elements that
support this direction (Kirhasanoglu, 2022: 14). There-
fore, strategic management should not be limited to
mere planning activities but should be understood as a
multidimensional process that includes elements such
as implementation, control, evaluation, and organiza-
tional culture.

3.1. Concepts of Strategy — Strategic Planning —
Strategic Management

The concept of strategy originates from the mili-
tary sphere and historically refers to the planned ap-
proach of organizations to gain competitive ad-
vantages, manage change, and achieve their desired fu-
ture (Karakaya et al., 2013: 73). Porter's definition,
however, offers a more business-oriented perspective
on this concept. According to him, strategy is the pro-
cess of creating a consistent alignment of activities that
enables a company to position itself clearly and sustain-
ably against its competitors (Kirhasanoglu, 2022: 13).
In this sense, strategy provides a framework that not
only determines what is done to achieve the objective
but also how the organization's resources are positioned
to achieve that objective. Strategic planning is an im-
portant but more limited dimension of the strategic
management process. Formulating goals for the organ-
ization's future, clarifying the steps to achieve them,
and systematically structuring the plans form the basis
of this phase (Kirhasanoglu, 2022: 31). While strategic
planning focuses more on the question "What needs to
be done?", strategic management encompasses a
broader framework that includes implementation, eval-
uation, and adaptation processes in addition to the ques-
tion "How should it be done?". Strategic management
thus represents a more holistic approach that includes
strategic planning but is not limited to it. Regularly
monitoring environmental changes, developing the ca-
pacity to adapt to these changes, and continuously re-
viewing strategies are all components of the dynamic
nature of strategic management (Kirhasanoglu, 2022:
15). In this way, the organization can adopt a more pro-
active stance in the face of uncertainty and secure its
long-term competitive advantage.

3.2.Strategic Management Process

The strategic management process generally con-
sists of a series of interconnected phases, each of which
plays a crucial role in determining the organization's fu-
ture direction.

1. Environmental Analysis (External Environment
— Internal Environment)

The first step is the systematic evaluation of the
external environment in which the organization oper-
ates (economic, technological, political, and sociocul-
tural factors). In parallel, the resources, capabilities,
processes, and existing capacities within the internal
environment are analyzed. Considering threats and op-
portunities, as well as strengths and weaknesses, is cru-
cial for establishing the correct strategic direction (Oy-
man, 2009: 4-5).

2. Defining the Strategic Direction (Mission — Vi-
sion — Objectives)

The second phase of strategic management is the
development of the mission, which defines the organi-
zation's purpose; the vision, which describes the desired
future; and the objectives, which embody this vision.
Mission and vision not only provide a framework but
must also align with the organization's cultural values
(Kilig, 2021: 109).

3. Strategy Selection and Formulation

In this phase, the organization defines appropriate
strategies that correspond to the competitive condi-
tions, available resources, and industry dynamics.
Strategies can encompass general orientations such as
Porter's cost leadership, differentiation, and focus, or
include more detailed action plans at the functional
level (Kilig, 2021: 111).

4. Strategy Implementation

Implementing the defined strategies represents the
most demanding and critical part of the process. For
successful implementation, organizational structure,
leadership style, personnel policies, communication
mechanisms, and cultural elements must be aligned
with the strategic objectives (Oyman, 2009: 7).

5. Monitoring, Evaluation, and Feedback

The final phase of strategic management involves
regularly measuring the performance of the imple-
mented strategies and evaluating the results achieved.
This phase represents the learning and improvement
mechanism of the strategic management process. It al-
lows for the revision of strategies or the adoption of
new strategic decisions, if necessary (Oyman, 2009: 8).

3.3.Strategic Management and Corporate Per-
formance

Strategic management provides a holistic struc-
tural framework that strengthens the competitiveness of
organizations, promotes sustainable growth, and di-
rectly influences organizational performance. Organi-
zational performance encompasses not only financial
results but also multidimensional indicators such as
productivity, effectiveness, innovation, and organiza-
tional capacity (Oyman, 2009: 9). Organizations with
an effective strategic management system achieve
greater success in both the short and long term. One of
the most important performance factors is organiza-
tional culture. According to Kili¢'s research, a strong
organizational culture facilitates the achievement of
strategic goals and contributes to strengthening internal
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communication, coordination, and collaboration (Kilig,
2021: 107-110).

Karakaya et al. (2013: 79) also demonstrate that a
strong culture increases employee retention and posi-
tively influences organizational effectiveness. These
findings prove that the link between strategic manage-
ment and organizational culture is not merely a theoret-
ical relationship but a crucial element that is directly
reflected in organizational performance. When culture
supports strategy, it increases success during the imple-
mentation phase. A discrepancy between culture and
strategy can hinder the achievement of strategic goals
and lead to serious setbacks.

4. Organizational Culture from a Strategic
Management Perspective

Strategic management requires not only the iden-
tification of the right strategies but also a solid cultural
foundation to support them. Organizational culture is a
fundamental structure that shapes the behavior, be-
liefs, and value systems of employees and determines
how organizational processes function (Klarsfeld and
Mabey, 2004:650). The relationship between strategy
and culture is not one-sided; while culture influences
strategy development, strategic decisions can also
change culture over time. Therefore, the strategic
management process and organizational culture are in
a dynamic, mutually reinforcing interaction. Although
strategic management consists of phases such as vi-
sion, mission, objectives, strategy selection, imple-
mentation, and control, the success of these phases de-
pends significantly on the organization's cultural struc-
ture. In other words, even with the best strategy
formulation, serious problems can arise during the im-
plementation phase if the culture does not support it
(Kirhasanoglu, 2022:17). Therefore, the harmony be-
tween strategic management and organizational cul-
ture is a crucial factor for the long-term success of or-
ganizations.

4.1.The Importance of Aligning Culture and
Strategy

Organizational culture plays a fundamental role in
the implementation of strategic management. A strong
culture fosters the strategic orientation of employees
and increases their engagement. Karakaya et al. (2013:
79) emphasize that for effective strategy implementa-
tion, the cultural structure must align with the strategy
and that this alignment is more easily achieved in insti-
tutions with a strong culture.

Kilig (2021: 105-111) analyzes organizational
culture using the four dimensions of the Denison model
and highlights that the dimensions of "consistency" and
"alignment" are particularly important for strategic
management. Consistency facilitates the implementa-
tion of strategic decisions by enabling collaboration
among organizational units, while alignment allows the
organization to respond quickly to changes in the exter-
nal environment. The interaction between strategy and
culture is not limited to organization-specific elements.
National culture also directly influences strategic orien-
tation. Hofstede's dimensions of power distance, uncer-
tainty avoidance, and individualism-collectivism are
important cultural indicators that shape the perception
and implementation of strategies (Dayan¢ & Cakici,

2021: 60—188). Therefore, a careful analysis of cultural
reality is essential before strategy formulation.

4.2.The Role of Organizational Culture in the
Strategic Management Process

Organizational culture is a crucial factor that in-
fluences every phase of the strategic management pro-
cess. Environmental analysis, mission and vision devel-
opment, strategy selection, implementation, and control
processes are all guided by cultural values (Oyman,
2009: 6-8).

* Mission and vision are developed in accordance
with the organization's values; cultural identity pro-
vides a crucial framework (Kilig, 2021: 109).

+ Strategy selection is shaped by organizational
norms, decision-making methods, and leadership style
(Karakaya et al., 2013: 78).

« Strategy implementation is closely linked to cul-
tural elements such as motivation, communication, col-
laboration, and openness to change (Kirhasanoglu,
2022: 25).

Cultural resistance to strategic change is also an
important aspect that must be considered. Kirhasanoglu
(2022: 24) notes that historical culture can hinder stra-
tegic transformation processes, particularly in estab-
lished institutions. Therefore, strategic change pro-
grams designed without considering the cultural struc-
ture are unlikely to succeed. However, culture is a
crucial tool for supporting strategic learning processes.
Denison's learning dimension describes the cultural in-
frastructure that enables organizations to develop new
knowledge and skills by analyzing signals from the en-
vironment (Kilig, 2021: 108). A learning-oriented cul-
ture forms the basis for strategic innovation and en-
hances the competitiveness of institutions.

4.3.The Influence of Culture on Strategic Deci-
sion-Making Processes

Strategic decision-making processes are not inde-
pendent of cultural norms. The decision-making styles,
risk perceptions, communication styles, and innovation
approaches of managers and employees are shaped by
the organizational culture (Karakaya et al., 2013: 78).

National cultural dimensions also have a direct in-
fluence on strategic decision-making processes:

In societies with high power distance, decisions
are made more centrally; this leads to more rigid and
hierarchical strategic planning (Dayang & Cakict,
2021: 60). * In cultures with high uncertainty avoid-
ance, risk appetite decreases. * In cultures with a strong
long-term orientation, sustainability and strategic in-
vestments are given higher priority (Dayan¢ & Cakic,
2021: 188). Cultural awareness is therefore an essential
prerequisite for leaders to make the right strategic deci-
sions.

4.4.The Transformative Effect of Organizational
Culture in Strategic Management

Organizational culture is not only a background el-
ement that supports strategy, but also a powerful force
that can transform strategy. The interaction between
strategy and culture is reciprocal: strategy shapes cul-
ture, and culture determines how strategy is imple-
mented.

Karakaya et al. (2013: 79) note that organizational
culture contributes to strategic success by aligning cor-
porate goals with the individual goals of employees.
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When this alignment is achieved, coordination within
the organization improves, productivity increases, and
employees develop a stronger commitment to strategic
goals. Kili¢ (2021: 111) emphasizes that, particularly
for the successful implementation of a differentiation
strategy, organizational culture must foster characteris-
tics such as innovation, customer orientation, and learn-
ing capability. This demonstrates that strategic orienta-
tions cannot be considered independently of the cul-
tural structure. The concept of strategic management
culture, on the other hand, refers to the institutionalized
form of strategy-culture integration. Kirhasanoglu
(2022: 17-25) highlights that this culture is crucial in
all processes from strategic planning to implementation
and is considered essential for long-term strategic suc-
cess.

5. Application Areas of the Interaction Between
Strategic Management and Organizational Culture

The interaction between strategic management
and organizational culture leads to concrete results in
all areas in which organizations operate. The alignment
of cultural structure with strategic direction manifests
itself differently in public institutions, municipalities,
and private sector companies. Therefore, it is important
to examine the application areas of culture-strategy in-
teraction in the public and private sectors. Organiza-
tional culture is a fundamental factor that determines
the extent to which organizations can adapt to the op-
portunities and threats of their external environment.
Karakaya et al. (2013: 73—78) show that culture directly
influences management style, strategic direction, and
performance. Institutions that can align their cultural
characteristics and strategic decisions use their re-
sources more effectively and achieve their goals faster.
This finding demonstrates that aligning culture and
strategy is not merely a theoretical discussion but de-
livers direct results in practice.

The following section examines two main applica-
tion areas of the culture-strategy relationship:

1. Public institutions and municipalities,

2. Private sector companies.

5.1.Interaction between Culture and Strategy in
Public Institutions and Local Governments

The adoption of a strategic management approach
by public institutions is a transformation process that
has been particularly evident in Turkey since the 2000s.
Law No. 5018 on Public Financial Management and
Control provided a legal framework for strategic plan-
ning. It has become clear that institutional culture has
become a fundamental factor in the implementation of
strategic goals (Kirhasanoglu, 2022: 13—14).

5.1.1. The Strategic Role of Institutional
Culture in Local Governments

Local governments are entities that provide ser-
vices in direct contact with the population. Therefore,
the strategic orientation of municipalities depends sig-
nificantly on the quality of their organizational culture.
Karakaya et al. (2013: 73), in their study of municipal-
ities in the Black Sea region, demonstrate that culture
has a direct influence on strategic orientation. This ef-
fect is particularly evident in the following areas:

» Leadership style: Culture shapes the decision-
making methods of managers and internal communica-
tion within the organization (Karakaya et al., 2013: 78).

« Strategic alignment: The planning, resource allo-
cation, and prioritization processes of local govern-
ments are determined by cultural structures (Karakaya
etal., 2013: 73).

* Institutional performance: When culture and
strategy are aligned, the efficiency of services in-
creases, and local governments achieve better strategic
outcomes (Karakaya et al., 2013: 74).

Therefore, the success of strategic management in
local governments is directly linked to the strength of
the institutional culture.

5.1.2. Cultural Resistance and Strategic
Change

Strategic management practices in public institu-
tions often encounter cultural resistance. Kirhasanoglu
(2022: 24-25) observes that a historically developed in-
stitutional culture generates a natural resistance to stra-
tegic change. Particularly in public organizations, the
following can present significant obstacles to strategic
transformation:

* Deeply entrenched hierarchical structures,

+ Established business practices,

+ Strong bureaucratic traditions. Therefore, cul-
tural change is a crucial prerequisite for the success of
strategic management efforts in public institutions.

5.2.The Strategic Importance of Corporate Cul-
ture in the Private Sector

In private sector companies, corporate culture is a
key factor in creating and maintaining competitive ad-
vantages. Many strategic elements, such as customer
focus, innovation, employee engagement, and flexibil-
ity, are shaped by culture.

5.2.1. The Relationship Between Com-
petitive Strategies and Culture

Kili¢ (2021: 111) emphasizes that differentiation
strategies, in particular, are closely linked to the com-
pany's cultural structure. For a differentiation strategy
to be successful, the cultural environment must support
the following elements:

« Customer orientation,

* Innovation,

* Organizational learning,

* Coordination and collaboration (Kilig, 2021:
108—111). Therefore, when defining their competitive
strategies, companies must assess whether their cultural
infrastructure is suitable for supporting these strategies.

5.2.2. The Impact of a Strong Culture on
Performance in the Private Sector

Karakaya et al. (2013: 79) demonstrate that a
strong corporate culture increases employee retention
and facilitates the alignment of corporate and individ-
ual goals. This effect is particularly pronounced in the
highly competitive environment of the private sector,
as cultural incompatibilities directly translate into re-
duced performance.

A strong culture offers companies the following
advantages:

+ Easier implementation of strategic goals,

* Strengthened coordination and communication,

* Accelerated business processes,

* Increased innovation and flexibility.

These elements contribute to the strategic success
of companies and enhance their competitiveness.
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5.2.3. Human Resources and the Align-
ment of Culture and Strategy

In the private sector, human resource management
plays a crucial role in aligning culture and strategy. The
selection and development of employees who align
with the company's cultural values directly influences
employee retention and performance (Karakaya et al.,

2013: 78-79). Therefore, strategic HR policies require
an approach that is consistent with cultural values.
5.3.Cultural-Strategic Differences Between the
Public and Private Sectors
The cultural-strategic relationship between public
institutions and the private sector differs in some fun-
damental aspects:

Dimensions Public Institutions

Private Sector

Strategic Flexibility

Cultural Resilience
glu, 2022: 24)

Performance Orientation Service-oriented

The Role of Cultural Ad- Determines the quality of public services

aptation

Lower, bureaucratic traditions are strong

Higher competitive pressure is
effective

Greater resistance to strategic change (Kirhasano- Lower resistance due to compe-

tition
Profitability and growth oriented

Determines
vantage

competitive  ad-

Source: Kirhasanoglu, 2022: 13-25; Karakaya vd., 2013: 73-79.

These differences demonstrate that the interaction
between culture and strategy varies according to sec-
toral contexts, but that cultural alignment is essential
for success in both sectors.

6. Integration of Organizational Culture into the
Strategic Management Process

Integrating organizational culture into the strate-
gic management process means aligning the phases of
strategy formulation, implementation, and performance
evaluation with the cultural structure. The acceptance,
adoption, and effective implementation of strategies
within the organization depend significantly on the
quality of the organizational culture. Therefore, ensur-
ing the alignment of culture and strategy is an essential
prerequisite for the success of strategic management.
Kirhasanoglu (2022: 17) emphasizes that strategic
management is not merely a technical planning activity
but also requires cultural change. Simply creating a
strategic plan does not mean that a strategic manage-
ment culture has been established. Integrating strate-
gies into daily work methods, norms, value systems,
and organizational behavior is only possible through
cultural integration.

6.1. A Culture-Based Approach to Strategy De-
sign

In strategy design, cultural values are a fundamen-
tal element that shapes the decision-making processes
of managers and the future direction of the company.
Corporate culture directly influences critical areas of
strategic direction, such as risk appetite, innovation
readiness, agile decision-making, and employee en-
gagement (Karakaya et al., 2013: 78).

The dimensions of "Mission" and "Fit" within the
Denison model are particularly important for strategy
design. The Mission dimension defines the company's
long-term goals and vision, while the Fit dimension
demonstrates how quickly and flexibly the company
can respond to changes in its environment (Kilig, 2021:
109). Therefore, the extent to which the company's cul-
tural structure aligns with these dimensions must be
considered during the strategy design phase.

Another factor influencing strategy design is na-
tional culture. Cultural characteristics of societies, such
as power distance, uncertainty avoidance, and long-

term orientation, directly influence the strategic deci-
sions and decision-making styles of organizations (Da-
yang & Cakici, 2021: 60-188). Therefore, cultural
awareness and understanding are fundamental compo-
nents of strategic success in the strategy development
process.

6.2. Strategic Change Management and Cul-
tural Change

Strategic change management involves updating
an organization's existing strategic structure and imple-
menting structural and cultural change in line with new
objectives. However, this process often encounters cul-
tural resistance. Kirhasanoglu (2022: 24) notes that,
particularly in established institutions, the existing cul-
ture can perceive strategic change as a threat and gen-
erate invisible resistance. Therefore, cultural change is
one of the most important steps in strategic change
management.

For successful strategic change, the following cul-
tural elements must be fostered:

1. Openness to Change

An organization's ability to adapt to environmental
changes is closely linked to the flexibility of its organ-
izational culture (Kilig, 2021: 108).

2. Organizational Learning

Denison's "Learning" dimension strengthens the
organization's ability to identify and evaluate new op-
portunities during periods of strategic change (Kilig,
2021: 108).

3. Communication and Coordination

Coordination, which is part of the "Consistency"
dimension, strengthens internal organizational commu-
nication and creates a structural framework that sup-
ports strategic change (Kilig, 2021: 107).

4. Leadership Style and Management Behavior

A leadership style compatible with the organiza-
tional culture is crucial for employee acceptance of
strategic changes (Karakaya et al., 2013: 79).

All these elements not only support strategic
change; when culture and strategy are aligned, the
change process can be completed more quickly and
with fewer losses. In this respect, culture occupies an
important position in strategic management — both as a
supporting and a transformative force.
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6.3. The Functional Role of Culture in Strategic
Management

In strategic management, corporate culture is not
a passive background element, but a functional compo-
nent that plays an active role in all phases of the pro-
cess. The functions of culture in strategic management
are highlighted in the following sub-sections:

6.3.1. Facilitating Strategic Implementation

The adoption and implementation of strategies
within the organization depend on its cultural orienta-
tion. Employees' understanding of the goals and their
implementation in their behavior is significantly easier
in a strong cultural environment (Karakaya et al., 2013:
79).

6.3.2. Influence on Decision-Making Processes

Corporate culture shapes the norms and values that
determine how employees and managers make deci-
sions. Decision-making patterns such as risk appetite,
conflict resolution style, and innovation approach are
directly influenced by the cultural structure (Dayang &
Cakici, 2021: 188).

6.3.3. Strategic Learning and Innovation

Culture is a strategic mechanism that supports
learning from past experiences and transferring this
knowledge to new practices. Denison's dimensions of
"learning" and "adaptation" strengthen an organiza-
tion's capacity for innovation in an environment of un-
certainty (Kilig, 2021: 108).

6.3.4. Improving Organizational Performance

Karakaya et al. (2013: 79) note that a strong cul-
ture increases employee retention, strengthens organi-
zational cohesion, and positively impacts productivity.
Therefore, culture is considered a direct factor in im-
proving performance in achieving strategic goals.

6.4. Strategy-Culture Integration: Strategic
Management Culture

The most advanced form of integrating culture
into strategic management is the formation of a strate-
gic management culture within the organization. A stra-
tegic management culture refers to a cultural structure
in which employees internalize strategic thinking, stra-
tegic behavior, and acting in line with common goals.

Kirhasanoglu (2022: 17) emphasizes that this cul-
ture is effective not only in the planning phase but also
in the implementation, control, and evaluation pro-
cesses. Institutions with a strategic management culture
are structures that make:

* forward-thinking,

* closely monitoring environmental changes,

* strategic learning,

» employee participation,

* open and continuous communication,

a corporate standard. This culture facilitates the
adaptation of organizations to both the internal and ex-
ternal environment and enables the sustainable achieve-
ment of strategic goals.

7. Conclusion and Recommendations

The relationship between strategic management
and organizational culture is a fundamental area of in-
tegration that shapes the long-term success of organiza-
tions. Organizational culture directly influences strate-
gic direction by determining employees' perceptions of
the organization, their attitudes toward business pro-
cesses, and their reactions to change. Therefore, the

strategic management approach is not merely a goal-
oriented planning process, but also requires a manage-
ment approach that is compatible with the organiza-
tion's cultural structure.

Effective implementation of strategic manage-
ment presupposes that the organizational culture has a
structure that supports strategies. This cultural structure
fosters the understanding, adoption, and reflection of
strategic goals in the organization's daily operations. A
cultural environment in which employees unite around
shared values, communication is strong, and openness
to change is encouraged significantly increases the sus-
tainability of strategic management.

In public institutions, cultural change proves to be
even more crucial for strategic change processes. Hier-
archical structures, bureaucratic routines, and estab-
lished practices can present obstacles to strategic
change. In contrast, culture in private sector organiza-
tions is a strong factor in shaping strategic decisions in
areas such as competition, innovation, customer focus,
and performance management. This situation under-
scores the importance of aligning culture and strategy
at various levels in both the public and private sectors.

Generally speaking, organizations that fail to es-
tablish a cultural foundation for strategic management
struggle to achieve sustainable success. Achieving such
alignment increases an organization's adaptability to
change, strengthens employee retention, and leads to
continuous improvement in performance. Strategic
management, therefore, only unfolds its full potential
in conjunction with a leadership approach that encom-
passes cultural awareness, continuous communication,
a learning culture, and a values-based management ap-
proach.

Recommendations

This study yields the following recommendations
for institutions, managers, and researchers:

A. Recommendations for Institutions

1. Prioritizing the Alignment of Strategy and Cul-
ture

Every institution should analyze its existing cul-
tural structure and align it with its strategic goals. Inte-
grating culture and strategy strengthens the implemen-
tation process.

2. Managing Cultural Resistance

Organizations can experience natural resistance to
change. Therefore, plans for cultural transformation
should be considered an integral part of the strategic
management process. 3. Strengthening Organizational
Learning Mechanisms

Processes and systems that support learning
should be developed so that organizations can adapt
quickly to changes in their environment.

B. Recommendations for Leaders

1. Culturally Sensitive Leadership

Leaders should adopt an inclusive leadership ap-
proach in strategic decision-making processes, taking
into account the values, norms, and cultural expecta-
tions of the organization's employees.

2. Improving Strategic Communication

Supporting strategic goals through clear, under-
standable, and continuous communication increases
employee motivation and facilitates the practical imple-
mentation of strategies.
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3. Strengthening Change Management Skills

It is important for leaders to develop a trust-based
management approach that involves employees during
periods of strategic change.

C. Recommendations for Researchers

1. Cross-Sectoral Culture-Strategy Comparisons

The different impacts of the cultural structures of
the public and private sectors on strategic management
can be examined more comprehensively.

2. New Model Proposals for Strategic Manage-
ment Culture

The theoretical foundations of strategic manage-
ment culture can be further developed, and the literature
can be supplemented with models adapted to different
organizational areas. 3. The Influence of National Cul-
ture on Strategy Implementation

Studies on how societal and cultural dimensions
are reflected in strategic management processes can
broaden the perspective on the relationship between
culture and strategy.
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AHoTaNisn

VY crarTi gOCHiIKEHO ICTOpUYHMN reHe3nc Ta TpaHchopmanito Gopmary «college radio» B Meniarnpoctopi
VYkpaiHu. ABTOp NMPONOHYE KOMIUIEKCHUI PETPOCIIEKTHUBHUI aHalli3, IPOCTEXKYIOUN €BOJIOIII0 CTYJEHTCHKOTO
MOBJIEHHS BiJl IIEHTPali30BaHUX PaJTHCHKUX paioBy3miB 1950-X pokiB 10 cydacHUX HU(POBUX Ta CTPIMIHIOBUX
NpOeKTIB. BUCBITIIEHO mepexi] YHIBEPCUTETCHKOTO Pajiio BiJl )KOPCTKO PErJaMEeHTOBaHOT'O HPOIaraHJuCTCHKOTO
MEXaHI3My 10 <OKHBOT'O OpraHi3My», 1o 3ade3mneuye mpodeciiiHy coriamizaiiito CTyAeHTIB Ta (GOpMyBaHHS JIO-
KaJbhHOI aKaIeMiYHOT iICHTHYHOCTI. BUCHOBKH ITiIKPECITIOIOTH )KUTTE3JATHICTh Ta aJallTHBHICTH popmary college
radio B ymoBax riobansHOi mudpoBizamii Ta crierudigHIX BUKINKIB TOCTCX1THOEBPOIIEHCHKOT0 MEIIIHOTO TpaH-
3UTY.
Abstract
The article examines the historical genesis and transformation of the "college radio" format within the Ukrain-
ian media landscape. The author provides a comprehensive retrospective analysis, tracing the evolution of student
broadcasting from the centralized Soviet-style wired radio units (radiovuzly) of the 1950s to contemporary digital
and streaming projects. The research highlights the transition of university radio from a strictly regulated propa-
ganda instrument to a "living organism" that facilitates professional socialization and the formation of local aca-
demic identity. The findings underscore the resilience and adaptability of the college radio format in the context

of global digitalization and the specific challenges of the post-Soviet media transition.

KarouoBi ciioBa: cryneHTchke paniomoBneHHs, ¢opmar college radio, kammyc-cranmii, Tpanchopmaris
MeJia, peTpOCIIEKTUBHIM aHalli3, icTopis pajio, ayAioBizyalbHi Meia.

Keywords: student broadcasting, college radio format, campus stations, media transformation, retrospective

analysis, radio history, audiovisual media.

CyuacHuil Menianpoctip YkpaiHu mepeOyBae y
CTaHi MOCTiHHOI TpaHchopMarllii, 3yMOBICHOI K TeX-
HOJIOTIYHUM IPOTPECOM, TaK i 3MIHOIO MapaIUrMH CIIo-
JKUBaHHA KOHTEHTY. Y IIbOMY KOHTEKCTi 0COOIHMBOT
Baru HaOyBa€ CErMEHT MOJIOJDKHOTO MOBIICHHS, 30-
kpema ¢opmar college radio (CTyIaeHTChKE pamio).
HesBakarouu Ha TpHUBaly iCTOPIilO PO3BUTKY CBITOBHX
CTYICHTCHKUX CTaHIIIH, IKi B KpaiHaxX 3aXx0Jy iCHYIOTh
MOHAJ CTOJIITTS, YKpaiHChKa MOJENb CTYJIEHTCHKOTO
pamio Mae YHIKaIbHMH IUISIX CTaHOBJECHHS. BoHa
MOEAHYE B COO1 CHAAIIMHY PAISHCHKUX PallioBY3IiB,
IHII[IAaTHBY €TOXH PaHHBOI HE3AIEKHOCTI Ta CydacHi
U poBi MyTETHILIAT(GOPMOBI TPOEKTH. JlOCTIHKEHHS
ocobnmBocTel hopMyBaHHs 1BOTO GopMmary B YKpaiHi
€ HEOOXIJTHUM IJIsl PO3YMIHHS POJIi YHIBEPCUTETCHKHUX
Mejlia He JIMIIe K «HaBYaJbHHX JIabopaTopii», a i K
ABTOHOMHHUX CyOKyJIBTYPHHX OCEpeAKiB Ta iHCTpY-
MeHTiB mpodeciiiHoi comiamizamii MarOyTHIX Xyp-
HAJICTIB.

[Muranas  eBoxromii  pajioMOBIEHHA  Ta
(hYHKIIOHYBaHHS MOJOJIKHUX PEHaKIid po3risiia-
JHCS Y Tpansgx MNPOBITHHMX JOCHIAHUKIB Menia. 30-
KpeMa, BaXJIMBHM ISl PO3YMIHHSI NPUPOIH pasio SK
<GKMBOTO OpTaHi3My» € KOHIIETIIi1, BUCBITJICH] Y 3aKOp-
JIOHHUX BHIAHHAX (HaIpUKIaA, aHaji3 eheMepHOCTI
pamiomporpam y «New Scientist», 1999). B ykpaincs-
Kil HAyKOBif AyMIIi MUTaHHS CTYICHTCHKOI NpecH Ta

panio DOCIiKyBaIics B KOHTEKCTI CTaHOBJICHHS CH-
cremu 3MK, mpore cnenmdika amanrarmii came Gop-
Mmaty college radio no BITUYM3HSIHHUX pealiii IOTpedye
TJIMOIIOr0 TEOPETUYHOTO OCMHUCIICHHSI.

MeTo10 CcTaTTi € BUSABJICHHS Ta aHaNi3 iCTOpHY-
HUX, TEXHOJOTIYHHX Ta KaHPOBUX OCOOJIMBOCTEH CTa-
HOBIIeHHs Gopmaty college radio B YkpaiHi, a Takox
BHU3HAYEHHS HOTO pOJi Y CTPYKTypi Cy4acHOro Mo-
JOII>KHOTO MENIaAUCKYpCy.

MeTtopooris

Jns nmocsATHEHHS — TocTaBlieHOI  MeTH  Ta
PO3B’sI3aHHS BU3HAUCHMX 3aBJaHb Y poOOTi 3acToco-
BaHO KOMIUICKC 3arajJlbHOHAyKOBHX Ta CHELiaJIbHUX
METOJIIB JIOCIIiPKEHHSI:

- IcTOpHKO-pETPOCIEKTUBHUIT METOJ — BUKOPH-
CTaHWH Ui BHWBYCHHA eTamiB (opMyBaHHA MoO-
JIOAKHOTO MOBJICHHS B YKpaiHi, aHami3y epeXoy BiJ
pansHChKuX pagioraseT 1950-x pokiB 0 cydacHUX MO-
Jieel CTyIeHTChbKuX cTaHmii. lle mo3Bomwiio mpo-
CTEIKUTH 1 €BOJTIOLIII0 TEXHIYHUX 3ac00iB Ta TpaHcdop-
Mallito 3MiCTOBHOTO HAIIOBHEHHS e(ipiB.

- KommaparuBuuil (MOpiBHSUIbHUI) aHami3 — 3a-
CTOCOBAHUI JJIs 3iCTaBJICHHS 3axiHOI Mojeli college
radio (3okpema nocsiny CILLIA Ta €Bpomnn) i3 mporie-
camH, 110 BifOyBasiCs B YKpaiHCBKOMY OCBITHBOMY Ta
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MeniitHoMy mipocTopi. L{e 701moMorio BUSBUTH CTICIIH-
(hiKy «HA3OTAHAIOYOTO» PO3BUTKY YKPATHCHKOTO CET-
MEHTa.

- CHCTEeMHUI MiAX11 — 1aB 3MOTY PO3TJISTHYTHU CTY-
JICHTCHKE PaJIio SK IUTICHUI OpTaHi3M, 10 BUKOHYE OJI-
HOYacHO iH(pOpMaIliiHy, TPOCBITHULIBKY, peKpealiiiHy
Ta npodopieHTauiiHy GpyHKmii.

- TeopeTnuHe y3araqbHEHHS — BUKOPHCTAHO IS
(hopMyITIOBaHHS BHCHOBKIB MIOAO POJIi CTYIEHTCHKOTO
MOBIICHHS SIK «TPETBOTO CEKTOpY» pamioiHmycTpil Ta
MPOTHO3YBaHHS TMONANBIINX IUIAXiB PO3BUTKY (op-
MaTy B YMOBax IOBHOI IH(pOBi3aLii.

Beryn

College radio (cTyneHTCBKE pajlio) BU3HAYAETHCS
K (OopMaT pagioMOBIICHHS, JIe KOHTEHT CTBOPIOETHCS
CTy/ICHTaMH 1 OpI€HTOBaHMH Ha MOJIOJb, 30KpeMa
VYHIB 3aKJaJiB BHIIOI OCBITH, a TOYHIIIE «CTBO-
proeThbes ctyaenTamu it cryaeHtis» (I"osn, 2008). O.
S1. TostH po3riisigae CTyIeHTChbKE pajiio SIK HaBYaJIbHO-
MPaKTUYHAN IHCTPYMEHT U MiATOTOBKH MaHOyTHIX
cmemiaiictiB. Y HOro po3yMiHHI, IMporpamMHe Ha-
MOBHEHHS TaKUX CTaHIIN Ma€ MOAENTIOBATH HAWIOMY-
JIPHII cepell CTYACHTChKOI ayauTopii hopMaT — SIK
My3HU4Hi, Tak i po3moBHi. OTxe, 3a O. ['osHOM, KITFO-
YOBUM Y BU3HAUYCHHI € TIOETHAHHS HaBYAJIBHOI METH 3
MPAaKTAYHAM MOJICITIOBAHHAM PEaIbHOTO paaioedipy
JUIA ajmanTaiii MaiOyTHIX MeriadaxiBIliB 10 mpo-
(heciitHOT MisTBHOCTI.

Sk 1 y BUNAJKy CTaHOBJIICHHS CAaMHX CTYJCHTCh-
KuX panioctanuii, repmin College radio BUHUK 1 0TpH-
MaB IIUPOKE IMOUIMPEHHs He oxapazy. dopmyBaHHS
[UTICHOTO YABIICHHA PO college radio sik aBTOHOMHUH
MeNIHHUN Ta KyJNbTypHUHA (eHOMEH BimOyliocs 3aB-
ISIKA CHHEPTil akaleMI9HNX IOCHTIHKEHb Ta MpOQib-
Hoi My3uuHOi nipecu CHIA. SIkmro y mepuriii monoBuHI
XX CTONITTS YHIBEpCHUTETCHKI CTAHIII PO3TIISIAIHACS
MEepeBaXHO B MEXax OCBITHBOI mapamurmu (Sterling,
2002), to HanpukiHui 1970-x pokiB BinOyJsacs xaH-
poBa Ttpanchopmariisi dopmary. KirouoBy poss y
[[OMY TMpOIeCi Bifirpano 3acHyBaHHS y 1978 pori
cnemianizopanoro Bumanus College Media Journal
(miznime — CMJ New Music Report). Came 1eii yaco-
MHC BHEpIIE CHUCTEMAaTHU3YBaB JiSUIBHICTh KaMITyc-
CTaHI[IH, TEPEeTBOPUBINN «CTYJEHTCbKE paaio» 3
aJIMiHICTPATHBHOI OIWHUIII HABYAIBFHOTO 3aKjiagy Ha
BIUTMBOBUI CYOKYNBTYPHUI OpeHN Ta MaHTaHIHK JIJIs
HesanexxHol My3uku (Brant, 1981). Takum uuHOM,
TEpMiH OCTaTOYHO 3aKpiNHBCS SIK CHHOHIM albTepHa-
THUBHOTO, HEKOMEpIIiHHOTO MOBJICHHS, 110
OPIEHTYETHCS HA POTPECUBHY ayAUTODPIIO.

Ile He AMBHO, aJXKe caMe CIOBO «college» Bincu-
Jae 1o 3-ro eramy CTOHOBJIEHHs Gopmary, sIKHid mpH-
maB Ha 1960-1990-1i poxn XX cTomiTTS i O3HaMe-
HYBaBCS BJIACHE THM, III0 YYHIBCHKI pagiorypTKH OTpHU-
MaJll YMMally TMOIMYJSIPHICTh Yy INKOJIax 1 KoJepkax,
3BIJIKH 3aKpiliiIa CBOIO HOBY Ha3By. Jlo 1iboro nepiomy
MOJKHA BUIIJINATH 1€ 2 Ba)KJIMBI BiXHM B CTAHOBJIEHHI
CTY/ICHTCHKUX paliOCTaHIIH K Mezdia — Mepiojx Tex-
HIYHHMX TYPTKIB, Ji¢ 3MicT OyB OPyTrOpsJHAM 1 Maiike
noOiYHMM, a OCHOBHAa MeTa Iojsiraja y BHBYEHI
panioamapaTypH Ha MOYaTKy XX CTOpidds, Ta mepiox 3
cepequHn  1920-x pokiB, KONMHM YHIBEPCHTETCHKI
paaioBy3iH MOYald MPUBEPTATH yBary MOJIOJII came

MOXIIMBOCTIO Tepenadi pPi3HOMAHITHOTO KOHTEHTY
(Wakefield, 1959).

JlocmipKyoun TpUpOAY CTYIEHTCHKOTO paio,
BapTO BiJ3HAYMTH HOTO MOJBIHHY IICHTHYHICTh. 3 01~
HOro OOKy, BOHO TSKI€ JIO CErMEHTa MOJIOJDKHHUX
Meiia, 3 IHIIOr0 — BHCTYIa€ aBTOHOMHHUM (popMaToM,
o 6a3yeThes Ha 3acangax "community radio” (Fraser &
Restrepo Estrada, 2001). Ile ne mpocto 3aci6 iHdop-
MyBaHHS, a IPOCTIp A7 TBOPUOI MaHidecTarii crinb-
HOTH, 00’€JHAHOI CIIIPHAMH IHTEpEeCaMH Ta TEpH-
TOpi€ro (HaBYAIBHNAM 3aKJIa7IOM).

OxkpeMoi yBaru TaKOX 3aCIIyTOBYE ayIUTOPIs CTY-
JNEHTCHKHAX Melia, OCKIIFKHA BOHA JOBOJI crierudidaa
yepe3 eKCTpeMallbHy HEOJHOPIAHICTh CIyXadiB TaKHX
CTaHILH (BIKOBY, Tayly3eBYy, OCBITHIO). BrokpemieHo
KJIFOUOBI THUIM CIIyXadyiB, cepej SKUX HaWOUIbII 4u-
CEeNIbHUM € «CJIyXad, 1[0 PO3BAKAETHCS», a HAWOUIbII
BIUIMBOBUM U1 (pOpMyBaHHSI My3U4HOTO (hopmary —
«CITyXad-3HaBeIbY.

Ha BimMmiHy Bix KOoMepmiiHHX MOBHHKIB, CTY-
JEHTCBKE Pajio JIEMOHCTPY€ YHIKaJIbHYy MOJEINb JKUT-
TENISTIBHOCTI: BIICYTHICTH MParHeHHs 10 MPUOYTKY Ta
MOJKJIBICTh KOKHOTO YYacHHWKa BIUIMBAaTH Ha CTpa-
TETii0 pO3BUTKY cTaHIii. Lle mepeTBoproe ioro Ha "HaB-
ganeHy Jadoparopito” (College radio ), ne TeopeTndHi
3HaHHS TPAHC(HOPMYIOTHCS y NMPAKTUYHI HABUYKU BH-
poOHuITBAa KOHTEHTY. ['eHe3uc 1poro Qopmary, mo
posnouasca y 1920-x pokax y CIIA, nemoHcTpye
CTaJly €BOJIIOLIIO BiJ AMAAKTUYHUX MpOrpam (JIEKLii,
OCBITHIX BHITYCKiB) /IO CKJIa[HUX IHTEpaKTHBHUX MO/JIe-
JIeH, SIKi ChOTO/IHI € B3ipIieM JUIsl MOJIOZI’KHOT CYyOKYJIb-
TypHu (Sterling & Kittross, 2002).

Ha 3axomi  OimpImicTe  yHIBEPCHTETCHKHX
pamiocTaHIIiii 4acTo YTBOPIOIOTH Mepexi, 00’e€qHaHi
CHiIBFHOI Ha3BoIO «Campus» (Bix aHTITIHCHEKOT Ha3BH
«CTYAEHTChKOro Micteuka»). Haszpa «kammyc-pamio»
TicHO moB'si3aHa 3 TexHousoriero Carrier Current, sika
crana nonyJsipaoto B CHIA Hanpukinmi 1930-x pokiB.
Ockinbku denepanbha kowmicis 3i 38'3ky (FCC) 06-
MeXyBaJla BHJauy JLEH31H HaBUaIbHUM 3aKJIajam,
CTYJIEHTH TOYajJd BHUKOPUCTOBYBATH E€JIEKTPOMEpEexi
TYPTOXMTKIB JUIsl TIepeaadi curnany. Paniyc nii takoro
MOBJICHHSI OOME)XYBaBCSl BHKJIIOYHO TEPUTOPIEIO CTY-
JEHTCBKOTO MicTeuka — Kamiycy. [lepmioio Takoro
craHniero Bakaetbcss WBRU (bpayHcbkuii yHiBepCcH-
TeT), 3acHOoBaHa y 1936 pomi JleBimom Bopctom Ta
Ixopmxem Abpaxamom. Came BOHH BBEIH B YKHTOK
morATTS «radio for the campus» (Brant, 1981).

Croroani Kammyc pasiio icHyr0Th y Oi1b11 Hixk 25
KpaiHax cBiTy, cepel sikux — banrnazeu, benbris, Be-
nuka bpuranis, Kanana, [Janist, ®panuis, ['Baremaa,
Iamis, Iramis, Manaiisis, Hosa 3emanmis, Hirepis,
Himeuunna, Hopseris, [Takuctan, [Tonemia, Cinramyp,
HIseitmapis, [lsenis, Typeuunna, CIIA Tta inmmi. Jlige-
pamu y cdepi cTyaeHTChKOro pajiomMoBieHHs € Ka-
Hama, CIIA i paHIis - B KOXKHIH 3 IUX KpaiH Oibiie
MBCOTHI TakuX pagiocranuiit (Perry, 2001).

CporoziHi OUIBIIICTD YHIBEPCUTETCHKHUX CTAHIIIH B
AMepuri BIIMOBWIHCS BiJ| TPAAHLIAHUX METOMIB 1
(dopMaTiB pagiOMOBIICHHS - BOHH €KCIICPHMEHTYIOTb.
AMepUKaHCHKiI CTYJCHTCBHKI CTaHIIIi CTaJl CBOTO POAY
CHHOHIMAMH KpeaTHWBY, IONIyKY, TBOpPYOi cBOOOIM.
Koty Ha yTpuMaHHs IPUXOJISTH 3 BHECKIB CTYICHTIB
(University of South Carolina), mapadoniB 3i 300py
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komTiB (College Radio Foundation), rpanriB Ta mep-
skaBHoi  mintpumku  (Corporation for  Public
Broadcasting) Tomo. Te, mo pamiocTaHmio ¢iHaHCYye
CHIBTOBapHCTBO, € MPAKTUKOIO i I cycninbHuX 3MI
B CIIIA.

PesyabTaTn

PO3BUTOK CTyIEHTCHKOTO pPaJiOMOBIECHHS B
VYxpaini OyB HabaraTo KOpOTIINM, HDK LUISX HOTO 3a-
KOPZIOHHUX KOJIET 1 BEJIbMH HEOJHOMaHITHUM. L{pomy
CIpHUSIIM YMMallo (DaKTOpiB, 30KpeMa, BilipBaHICTh
Ykpailau Bi €BpOIEHCHKOI MOJIEITi PO3BUTKY, 30KpeMa
B COIOKYJNbTYpHIli Ta momitnaHiK cdepi Ta
BIJICTAJICTh Y TEXHIYHOMY actekTi. DyHIaMeHTOM st
MOSBH CYYacCHMX CTYACHTCHKHX pamioCTaHLId B
Ykpaini, 30kpeMa, CTand CIIeIiali3oBaHi IporpaMu
JUIT MOJIOAI Ta FOHANTBA, aKTHBHUH PO3BHTOK SIKHX
NpUIaB Ha Apyry nosnoBuHy XX cromittsa. B ymoBax
pamsMHCBKOI ~ MexiacuCTeMH — NOJIOHI  MPOEKTH
(YHKIIIOHYBaJIM y MeXaxX KpaloBHX pelakiiil Bceco-
FO3HOI'O MOBJIEHHS, a TAKOXK K JIOKAJIbHI 1HII[IaTUBH B
OKpeMuX 3akianax Buiioi ocsitu (3BO).

IcTopryHi BUTOKH PETyJISIPHOTO PaZiOMOBIICHHS B
VYkpaini cararote 1924 poxy. CTpyKTypa TOro4acHOTO
BceecorozHoro panio 0OasyBanmacs Ha TeMaTHIHOMY
PO3MOoAii, [Ie 32 MATOTOBKY KOHTCHTY BiAIIOBIIAIH TO-
JIOBHI pefakiii. 30kpeMa, OKpeMi MiApO3aiiIH OMiKyBa-
JHCS TPONAraHaow, iHGOPMAMiHHAM CYIpPOBOAOM, a
TaKOX TUTSYUM Ta MOJIOAIKHUM MOBJICHHSIM. Brcokuit
piBeHB TEXHIYHOTO poHUuKHEHH (y 1975 pori Ha 100
poauH mpunazano 79 pamgionpuiiMadiB) 3a0e3MCYUB

pamio cTaTyc KI090BOTo KaHainy komyHikarlii (Ocrar-
gyk 1 Kypok, 2023). Maiixke NOBHE OXOIUJICHHSI MiCh-
KOrO HAaceJeHHs 3araJlbHOCOIO3HMMH Ta MiCLEBUMHU
IporpaMaMy CTBOPWJIO HEOOXigHE COIIOKYJIBTypHE
MAIPYHTS Uil TOAAJBLIOr0 BHOKPEMJICHHS CTy-
JEHTCHKOTO pajio sK crnenudiyHoro MeaiiHoro Qop-
Mary

Xoua paasHCBKI MOJIOIXKHI Mefia OyITH )KOPCTKO
7ICOJIOTI30BAaHMMH, BOHH 3aKiajid (yHIaMCHTAJIbHI
OCHOBH, Ha SIKHMX Mi3HIIle BUHUKIM TMEPIIi He3aJIekKHi
CTYHCHTCHKi cTaHLil B Ykpaini. CamMe B MOJOIIKHUX
penaxmisx (Hanpukian, mporpama « CTyIeHTChKHI Me-
pHIiaH») BiAPAbOBYBAIICS )KaHPHU PalioKypHAITy Ta
TEMaTHIHOTO perniopTaxy. Lle Oyma mkona kaapis, ae
MOJIOIF HaBYAJIacs IMpamtoBatu 3 Mikpoponom (IosH,
1992). Tlompu meH3ypy, came paasHCBKiI MOJIOIIXHI
MporpamMy BIEpIIEe MOYald BHKOPUCTOBYBATH MEHII
odimiiHU#H, OB TUHAMIYHUA TOH CIUIKYBaHHS, IO
mi3HiIe crano 0a3zow misa college radio. B CPCP
iCHyBajla po3rajy’)keHa CUCTeMa IPOBOJOBOIO MOB-
nenns (pamioBysnu y 3BO). Lle cTBopuiio roToBy TeX-
HIYHY Ta OpraHi3amiiiHy iHQPacTPyKTYpy: Y KOXKHOMY
BEJIMKOMY YHIBEpCHTETI Bke Oyia KiMHATa-CTyHis Ta
Mepexa TUHaMIKIB y KOPHIOPax i TypTOKHUTKAX.

PansHchkuil mepiox maB  yKpaiHCBKOMY CTY-
JIEHTCHKOMY pazio popmy (iIHPpacTpyKTypy Ta KaapH),
TOII SIK HE3aJCKHICTh HATIOBHWIIA IO (hOpMYy HOBUM
3MiCTOM (CBOOOJIOIO CIIOBa Ta MY3WYHHM Pi3HO-
MaHITTAM).

Hopisusinas 3 Pagsucbkoi / IlocTpagssHebKkoi Ta €Bponelicbkoi Moaeeii

Pansinceka/IlocTpagsiHcbKka MofieJIb
(Ykpaina)

€Bponeiicbka moaess (Ppanuis,
Bpuranisa, Himeuunna)

ITouaTox po3BUTKY

IMosiBa y 1950-Ti, akTMBHHI PO3BUTOK

1920-1i (mepiri aMaTOpChKi CTaHIil),

— 1990-1i, micast po3any Coro3y. oym — 1960-Ti.
Crartyc Cnepury cyTo «HaBuaibHa Jabopa- | HesanexHi «xoM’IoHITI-Menia», M0
Topisi» mpu Kadenpi. MaIOTh OKPEMi JIIeH3ii.
Mera BuxoBanus (30kpeMa inmeosnorigre) Ta | CormianeHa iHTETpamis MOJOII, MPOCy-
iHpOpMyBaH-Hs CTYICHTCTBA BCEPE/IMHI | BaHHS aJbTEPHATUBHOI KYJIBTYPH.
BH3, «mpaBmisHe» T03BIILIS.
dinaHcyBaHHS Komru yHniBepcureTy abo nepxaBHi | ['paHTH, BHECKH CIyXadiB, MiITPUMKA
cyOcwuii. MYHIIUTATITETIB.
Opranizanis PamioBy3on  (aporoBe  MoBieHHs), | FM-MoBiIeHHs a00 JOKaiubHI mepena-
JKOpCTKa npuB's3ka 10 3BO. Baui, aBToHOMIs Bijg BH3.
KonTtent OoimiitHi HOBHHH, TIepeBipeHa My3uKa, | My3W4dHi HOBHHKH (pOK, ka3, iHII),
JIEKLI. TOCTPI AUCKYCIl.
Poasb cryaenra Buxonaselp, SKUI IpoXoauTh | TBOpeELb, BOJIOHTEP, 4acTO BIJIACHUK
KIIPAKTHKYY. imei.
BaxnnBoro BiXOI0 y PO3BHTKY CErMEHTa crajia EBomronis  TeMaTMYHOrO  HAINOBHEHHS  MO-

JISUTBHICTH pamiocTanili «FOHICTBY, mporpaMHa ciTka
sIKO1 BiJ3HAYANIAcs TIIMOOKOI0 COIialIbHO-IeMorpadiv-
Hoto audepentmiamiero. KonteHt cranmii 6yB opieHTO-
BaHMH Ha crienn(ivHi TPYNH: CIIbCBKY MOJIO/b, YUHIB
npodeciifHO-TeXHIYHNX YYMINII, CTYAEHTCTBO, Bilich-
KOBOCITYOOBIIIB Ta MOJOAMX OyIiBEIbHUKIB CTpa-
TerivHux  00'exTiB  (30kpema BbAMy).  Oxpim
BHYTpIIIHBOI aKTHBHOCTI, BcecorozHe pajio iHTe-
rpyBajiocs y MDKHApOJHHUH KOHTEKCT Yepe3 ydacTb y
npodinpHUX (hecTUBAIAX PalioNnOCTaHOBOK IS JTiTeH
Ta IOHAIITBA.

JOADKHUX TporpaM BifoOpaxkaja JIUHaMIKy Cyc-
MTBHO-TIONIITAYHUX TPOLECIB — Bi BUCBITJICHHS I10-
OyTOBHX aCIIEKTiB KHUTTS JO CKJIQJIHUX TpaHCHOpMAIIii
MOJIOTI’KHOT CBiTOMOCTI B KOOPJMHATAX «ITOJITH3AIII1»
Ta «JICTONITH3AII. XapaKTePHOK OCOOIHBICTIO ITUX
MpoekTiB Oyna iHHOBaNiHA METOIWKA IIOAa4i Ma-
Tepially Ta MOCTIHHUIA MOUTYK HOBUX KOMYHIKaliHHUX
(dopmariB, 1o 3pOOWIO BarOMUI BHECOK Y PO3BHTOK
BiTUM3HIHOI pagioxypHanictuku (I"osH, 1992).

Came 11i comialbHO OpI€HTOBAHI iHIIIAaTHBU 3a-
KJIAJI TATPYHTS AT Cy9acHUX pagiodopmartis,

Y cTpyKTypi MOJIONDKHOTO MOBJICHHA JO-
CIiJKyBaHOTO Tepiogy Omuspko 70% mporpam
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¢dyHKIioHyBaNmM y hopmMarti pamioxkypHamis. [IpoTsrom
1963—-1986  pokiB  cmocrepiramocs — JAWHAMIYHE
CIIBBITHOIICHHS Pai0KypHaJIbHOTO Ta MOHOTEMAaTHY-
HOro THIIB KOHTeHTY. Sk 3a3Hayae O. f. 'osH, uneit
eTar CTaB IEepPeJIOMHUM /IS YKPaiHCBKOro MeJiamnpo-
cTopy: y TpaBHi 1963 poky po3mnodana JIisulbHICTb pec-
nmyOJikaHchKa pamioctannis «Mosona reapais» (6asi
TonoBHoOT penakuii pagioMoBIeHHs Ut Mool Jepxk-
tenepanio YPCP).

3 mosBOIO i€l CTaHIIi MOJIOIDKHE Pagio OTpH-
MaJIo CHCTeMHY oprasizariiro. [Iporpamae HanmoBHEHHS
(hopMyBaocs Bke HE OKPEMUMH CHIBpOOITHUKaMH, a
IUTICHUM KOJIEKTHBOM, CTPYKTypa sikoro Oyia auce-
peHniioBaHa 3a (YHKIIOHAIBHUM CHPSMYBAaHHSIM:
BIZUTUT TPYAOBOTO (3roIoM — XYAOXKHIX IporpaM) ta
IJICHHO-TIONMITHYHOTO ~ BUXOBaHHA  (iH(opMaIiiiHo-
nyoninucTnaHnx nporpam). Ilrar i3 20 ¢axiBuis 3a-
Oe3redyBaB MiATOTOBKY KOHTEHTY, YiTKO Opi€HTOBa-
HOT'O Ha 3allUTH Pi3HUX IPYI ayAUTOPI.

Mepiox 1957-1962 pokiB y pO3BHTKY MO-
JOADKHOTO PpaJiOMOBIICHHS MOXKHa OKPECIHTH SIK
eTanmy JOMIHYBaHHS «pajiorazeT» Ta «pamioxyp-
HaTiB». 3rijHo 3 KoHNemnmieo 1. Muxaimua (Muxai-
mH, 2009), pamgiorasera € XapaKTepHUM SBHUIIEM IO-
YaTKOBOTO €Tally CTAaHOBJICHHS MOBJICHHS, KON Pazio
(HYHKIIIOHAIBHO Ta CTPYKTYPHO HACIHIAYBajo APYKO-
BaHy npecy. Taki mporpamu sIBJISUIM COOOI0 CKJIaqHY
KOMITIO3MIII0 3 pI3HOKAHPOBUX MarepiaiiB arita-
IITHOTO Ta MPOMAraHAUCTCHKOrO copsMmyBaHHs. [lo-
NpU Te, WO MK HOIMYJSIPHOCTI pajiora3eT NpUIaB Ha
1920-1930-1i poku, y apyrid nosoBuHi 1950-x 1ei
(opMaT TPONOBKYBAaB BIMIrpaBaTH POJb MEPEXiTHOT
(hopmu, 110 3aKIana MATPYHTS IS TOSBYU O1ITBII THYY-
KHAX MOJIOIDKHHUX MemiadopmaTiB

3a pucepramiitanM gocmimkeHHEsM O. S. TosHa,
npotsiroM 1972—-1986 pokiB KiNBKiCTE MOHOTEMATHY-
HHUX TIporpaM «Mosozoi rBapii» 3pocia BTpHdi, 110
JTO3BOJIMJIO BUOKPEMHTHU TPH €TAIH iXHBOT CBOJIFOIIIT:

1. Eran npodeciiinoi cneniamizamii (1972—-1975
Pp.): mosIBa aJpecHUX Mporpam, Takux sk «ToBapuin
(mnst yuni I1TY), «CTyneHTChKiI HOBHHM» (IS CTY-
nerrctBa 3BO) Ta «CBiTanok» (st poOITHUUOT MO-
Jo1i).

2. Etam yniBepcamizamii (1976—1982 pp.): Bipo-
Ba/DKEHHS Tporpam 3aranbHoro iHtepecy («Crop-
TuBHa OpOiTay, «KoHTakT», «lHTepKIyd «UepBoHa
TBO3ITHKA).

3. Eran komrmurekcHoi iHTerpamii (1983—-1986
pp.): 00'emHaHHS  CYCHUJIBHO-TIOJITUYHHUX,  €KO-
HOMIYHHX T4 My3UYHHUX OJIOKIB Y MEXaX €JHHOTO eip-
HOT'O IIPOCTOPY.

Tpauchopmaris 1987-1991 pokis ro3HaueHa Bu-
HUKHEHHAM 1H(OpPMAIifHO-My3U9HOTO THITy MOB-
nenHs. Lle#t dopmaT He nmine iHTErpyBaB Pi3HOXKAH-
poBi Marepiany, a ¥ HajaB aBTOHOMHOCTI iH(Op-
MaIliifHil Ta My3u4Hil ckiagoBuM. CaMe I mporpaMu
pamiocraHuii «MoJosa TrBapAis» CTadM MPOTrpaMHUM
pooOpa3oM JuIs NEPIINX HeJep)KaBHUX PO3MOBHO-MY-
3M4HUX paxioctanuin Yxpainu (IosH, 1992).

[TincyMmoByroun MOpiBHUIBHUM aHaNi3, CIIiJl KOH-
cTaTyBaTd, MmO AeQiHIIiA «MOJOADKHE pagioOMOB-
JICHHS» € MIMPIIOI0 KaTEropi€ro, SKa OXOILIIOE Pi3HO-
MaHITHI pO3BaKaJbHO-iHPOpPMaLiiHI QopmaTth It
Moioai. HatomicTe yHIBEpCHTETCHKE Pajio BHCTYTIAE

Horo cnenudigHUM pPi3HOBUIOM, OPI€EHTOBAHWM Ha
CTYJIEHTCHKY CITUJILHOTY Ta OCBITHIM KOHTEHT. Kirowo-
BOIO TU(EPEHIIHOI0 03HAKOIO0 OCTaHHBOTO € Kaapo-
BUH CKJIa/l: KOHTEHT CTBOPIOETHCS HE MpodeciiHuMU
HallMaHUMHU TIpalliBHUKAMHU, a 0€3M0CePEeTHBO CTYACH-
TamHu (4acTo Hempo(UIFHUX CIeialbHOCTEHN), SKi He-
peOyBaroTh y TpoIleci ONaHyBaHHS KYPHATiCTCHKUX
HaBHYOK.

Opnak, 1ocBig (YHKIIOHYBaHHS FOHAIIBKUX
panioininiaTiB B YKpaiHi paASHCHKOTO Mepioxy He 00-
ME>XyBaBCsI MOJIOIDKHIUMH ITPOTPaMaMH IH CTaHIIISIMH.
30KkpemMa, 3HAKOBHM € IprKiag KuiBcbkoro HamioHab-
HOoro yHiBepcureTy iMmeHi Tapaca llleBuenka. Dop-
MyBaHHS HABYAJIFHOI 0231 Ha TOMIITHHOMY (haKyIbTETi
xypHasicTuku (y «KoBTOMYy KOpIIyCi» HHHIIIHBOTO
Iactutyty ¢inonorii) posmouasocs y 1970 pomi 3i
CTBOPCHHs cremniamizoBanoi paamioctyaii  (Mupos-
yenko, 2001). [TepBrHHOIO (OPMOIO MOBIICHHS CTaJIN
BUIYCKH HOBHH, IO TOTYBaJHCSl HABYAJbHUMH IpY-
TIaMH i KypaTopcTBoM BHUKiIanada. CtyaeHTn 3abes3-
MevYyBaJId TTOBHAN UK BHPOOHUIITBA: BiJ 300py iH-
¢dopmarii Ha Kadempax 1m0 BEPCTKH Ta Ipe3eHTAIlil
BHITyCKIB ayJTUTOpii, SKOIO BHCTYyNajda YHIBEpPCH-
TETChKa CHIIBHOTA.

Hosuit etan po3BuTKy po3nouascs y 1993 pomi 3
nepeiznoM [HCTHTYTY JKYpHANICTHKH O HOBOTO KOP-
nycy. TexHiyHe OCHAIlEHHsS HOBOI CTYAIi JO3BOJIMIIO
peainizyBaTtu GopMmar «mpsmMoro edipy» 3 TpaHCISLIE0
y XOJI IHCTUTYTY Ta MapajeibHO0 (iKcalli€ro Ha Mar-
HITHY IUTIBKY AJIsl MTOJAJNIBIIOrO aHamizy. Taka mero-
JIMKa HaBYaHHS 3a0e3reumia e)eKTUBHUM CUHTE3 TEO-
pii Ta IPaKTHKH, CIIPUAIOYH MBUIKOMY MpodeciiiHoMy
3pocTaHHIO MaWOyTHIX MemiadaxismiB. IlocTymoBo
«KOpHUIOpHE MOBIICHHS» TpaHC(opMyBanocs y 6ararto-
XKaHPOBY IUIAT(GOpPMYy: 10 HOBUHHMX OJIOKIB HOAANNCS
KyJIbTYPHO-MHCTELIbKI TpOTrpaMu (Ipe3eHTalis CTy-
JEHTCHKOT TBOPYOCTI, JITEpaTypHi Ta KIHOOTJIAIH) Ta
CIIOPTHBHI BUITYCKH 3 eJeMeHTaMH (haXxOBOrO KOMEH-
TyBaHHA (MuponueHko, 2012).

B E€spormnelicbkux kpaiHax (oco0nuBo 3axigHOi
€BpOITH) MOJIOIXKHE Paio PO3BUBAIOCS 33 30BCIM iH-
100 JIorikoto, Hix y PansHcekomy Cotosi. Skmio B
CPCP e Oyna iepapxiuHa CTPYKTypa «3TOpPH BHHU3»
(Bim mepkaBU IO CTyHIEHTa), TO B €Bpori e 0yB pyx
«3HN3Y Bropy» — BiJl aKTHBICTIB /10 BU3HaHHS JIepKa-
BOIO.

[MizcymoBYy04H, y X0/Ii aHAII3Y CTAHOBIICHHS CTY-
JIEHTCHKOTO PaJIiOMOBIICHHS B YKpaiHi OyJI0 BUSBIICHO,
1o mporec GopMyBaHHS BITYU3HSIHOTO MOJIOIDKHOTO
MOBJICHHSI IPOIIIOB TP KJIOYOBI €Taru:

1) 1950-Ti poku 3 TOMiHYBaHHSM IPOIAraHICT-
CbKOT (yHKIIIT;

2) nepexinnuii eran (80-1i — moyaTtok 90-x pp.),
IO XapaKTePH3YEThCS MOSBOK JKYPHAIBHHX (opm
(mporpama «CTyneHTChKUH MEpHiaH», II0YaTOK HaB-
YaJbHOTO MOBJICHHS, 30KpeMa, B KuiBcbkoMy Hartio-
HalbHOMY (@ TOZIl IIe Jep)KaBHOMY) YHIBEpPCHUTETI
imeHi Tapaca llleBuenka);

3) eramn TexHONOTiYHOI KOHBepreHuii (KiHeups 90-
X pp. — J0Tenep), e pajio TpaHchopMyeThCs y Gop-
Mmar college radio.

Taxo Ba)XJIUBY POJI Y OCBOEHHI PaliOBY3TIiB CTy-
JIEHTaM¥ BiJlirpaBaB i TexHIUHMIA acTekT. [lepexin Bix
JHIHHOTO MOHTaXy Ha OOOIHHMX MarHiTooHaxX a0
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HeNHIHHOTO [M(POBOro pejaryBaHHS BimOyBcs B
VYkpaiHi y npuckopenomy Temi. Lle mpusBeno 1o mo-
JTOJIaHHS «e(EeMEPHOCTI» PaiOKOHTEHTY Ta CTBOPECHHS
MOCTITHUX U(POBUX apXiBiB, M0 JOKOPIHHO 3MIHHUIIO
MoJenb crioxkuBanHs iHpopmaii (boiix, 2007).

OnHak, TyT He HAEThCS MPO Te, M0 Yepe3 IIOTaHy
CIaJKOBICTh)» CTY/AEHTCBKI pajiocTaHlil B YKpaiHi Ma-
I0Th SKMICH MOJITUYHUN, 1JCONIONYHHI YM 1HIIHI
BJIMB UM BUSIBH LIEH3YPH, [IPUTaMaHHI Mejia pasiHCh-
koro 4yacy. Coro3Hi MOJIOADXKHI MeJiia JAaiy NpocTo iH-
cTutymiiHy 6a3y. Tak, xomn B 90-x pokax y €Bporri
CTYICHTCBHKE pafio Bxke 0yJI0 YaCTHHOIO JEMOKpATii, B
Ykpaini BOHO BUHHKIJIO Ha 0a3i THX caMUX yHiBEpPCH-
TETCHKUX PagioBY3MiB, siki 3amwmrutucs Bigx CPCP. Ame
YKpaiHChKE CTYACHTCBKE Pajio — M€ «IUTHHA», SKa
HapOIWIacs B PaIsHCBHKIN «KIMHATI-CTyZil», aje BH-
pociia Ha 3axiiHiil My3HIli Ta €BPOIEHCHKHUX IIIHHOCTSX
cB00OAM croBa. MU B3sUTH TEXHIUHY MEPEXKY (IpOTH B
KOpHJIOpax, CTYAIl B yHiBepcUTETax) | HAMOBHUJIH i €B-
poneiicekum 3microm College Radio.

Muckycis

CTaHOBICHHS CTYAEHTCHKOTO paJiOMOBICHHS B
YkpaiHi BizOyBasocsi B yMOBax 3HAYHOTO YaCOBOT'O PO-
3pUBYy MOPIBHSAHO i3 3aXimHUMH KpaiHamu. Skmo y
CIIIA Ta €Bpomi mepiri pagiorypTKy Ipy yHIBEpPCHTE-
Tax 3’ sBrumucs me y 1920-X pokax, TO BITYU3HSIHHA [10-
CBi TpUBaIWii 9ac OyB 0OMEKECHHUN KOPCTKIMH i71€0-
JIOTIYHUMH PaMKaMH Ta TEXHIYHOIO HEJJOCKOHAIIICTIO.

[Mepmnm kpokoM a0 (GOpMyBaHHS Mail0yTHHOTO
(dopmary MOXHa BBa)KaTu IOSBY pajioraser y cepe-
quHi XX CTOMITTA, sSIKi 3r0J0M TpaHchopMyBaucs y
CKJIQJHIII JKypHaJbHi (opmu. BaxinBoio pucoro
bOro mnepiofy Oyia BHCOKA 3aJTyd4eHICTh MOJIOL JO0
CTBOPEHHSI KOHTEHTY 3a MPHUHIUIIOM «MOJIOAb AJISI MO-
JIOi», 110 3aKJIAN0 (QYHAAMEHT JUII MaiiOyTHBOI THIIO-
yorii aynutopii. Kpim Toro, Mu 6a4mMo 1eBHY KOpH-
JAIII0 y BU3HAYCHHI, JI¢ Ha 3MiHY «MOJOIb IS MO-
JIOA1» MPUHIIIO OiNbII BY3bKOCTIPSIMOBAHE «CTYJICHTH
UL cTyneHTiBy. Crerrdika yKpaiHCBKOTO IUIAXY ITO-
JISITA€ B TOMY, 110 ITEPEXiJI B/l aMaTOPCHKOTO MOBJICHHS
J0 npodeciiHO OpieHTOBaHOTO (opMary BigOyBaBCs
napajieabHO 3 TEXHOJIOTTYHO peBoToIiero 90-X poKiB
— BiJI BUKOPUCTaHHS py4YHOT 00pI3KH IJTIBKH /10 BIPO-
Ba/KEHHSI KOMIT'FOTEPHOTO MOHTaXy, IO J03BOJIMIO
YHIBEPCUTETCHKHUM CTaHIISIM EKCTIEPUMEHTYBATHU 3 My-
3MYHUMHA (POpMaTaMH Ta XKaHPaMH, HAOIMKAIOUUCh /10
CBITOBHX CTaHIAPTIB college radio.

SIKIo TOpIBHIOBATH 3 JIOCBIZIOM €BPOIEHCHKUX
koier, T0 y 1960-1990 BOHM NPOXOOWIM YUMAJO
OypxmmBux eramiB. [lipaTceki pamgioctanmii (1960-Ti —
1970-11) - ne HalOLIBII HAOIMIKEHHUH 32 JyXOM «MO-
JIOADKHOCTI», aje TMPOTHIICKHHUN 32 3aKOHOM (opmar.
YV Toif "ac K paassHChKa MOJIOAb ciayxaia «CTyAeHTCh-
KA Mepuaian» depe3 odimidHi pagioTouku, €BpOIeH-
ceka mononp (Bemmka Bpuranisa, Hinepnangu, anis)
CTBOPIOBAJIa HEJIETAbHI CTaHIli. SICKpaBUM MpHKIIa-
JIOM Takoi misutbHOCTI Oyno Radio Caroline (Benuka
Bpuranis), mo MOBHIIO 3 KOpaOiisi y HEWTpaIbHUX BO-
nax. Lle Oyna anpTepHaTHBA JE€PKABHOMY MOBJIEHHIO,
TaK caMo SIK yKpaiHChKe CTyAEHTChKe pajio 90-x cTaio
IBTEPHATHBOIO HyHOMY odiuiiHoMy edipy (Harris,
1977).

VY 70-x pokax y €Bpomni (30kpema y ®panii Ta
Himeuunni) 3’aBuBcs dopmar «panio rpomam» (King,

2017). Le 6ynu HenpuOyTKOBI CTaHIIii, sIKi piHAHCYBa-
JUCS MyHIIUTATiTeTaMu abo yHiBepcuTeTamMu. BoHun
MaJi OCBITHIO (YHKIiIO Ta (ikcoBaHy JIOKAIIIO
(HampuKIIaa, KaMITyC), o Jemo HabImKye iX 10 Mo-
neni Coro3y, OfIHAaK TaM MaHyBaJla MOBHA pelakiiiiiHa
cBoOosa. CTylieHTH cami BHpILIyBaJlv, L0 CTAaBUTH B
edip, 6e3 HarIsAay «KOMCOMOJBCHKUX» M TapTiHHUX
OpraHizarii.

VY kpainax couianmictuunHoro Ttabopy (Ilombia,
YCCP, VYropmuHa) iCHYBalHW CTPYKTYpH, MakcCH-
MaJIbHO CXOXIi Ha yKpaiHchKi. TaM mpu yHiBepcHTeTax
misuim  amatopceki  pamioxryou.  Tumomoriuna
MOMIOHICTh CTYACGHTCHKUX MENIacTpyKTyp YKpaiHw,
[ompmi, YexocmoBayanHU Ta YTOPIIUHA Y PaISHCH-
Kuii mepiox Oyma 3yMoBieHa (DyHKIIOHYBaHHSIM
€IMHOI TIEHTPAJIi30BaHOI MOJENI JepKaBHOTO YIIpaB-
JIHHA Me/ia B MeKax COIaNCTHYHOTO Tabopy, ne
PaliOMOBIICHHS PO3TIISAATIOCSA HEPENyCiM K IHCTPY-
MEHT 1/I€0JIOTIYHOT0 KOHTPOJIIO Ta BHXOBaHHS. Taka
yHi(ikarist opranizaiifHux ¢Gopm (Bi 3aBOACHKUX 10
YHIBEPCUTETCHKUX PaiOBY3JIiB) CTBOpWJIA CIIUJIbHY
«BHUXIHY TOYKY» ISl TONANBINOI TpaHchopMarii,
X04a piBEHb BHYTPIIIHBOI aBTOHOMIi B aKaAeMIidHHUX
cepenoBumax kpain CxizHoi €Bpony 3aaumaBcs Tpa-
mumiiao BumuM, HiK B YPCP (King, 2017). Ognnak,
cTyneHTcbke panio B Ilompmii (Hampukmax, Radio
Akademickie) mano 3HauHO OibIe CBOOOAM, HIXK B
YPCP. Bonu nepmumu B conradopi modasi ajganty-
BaTu popmar «iHpopMmallis + My3uKay», SIKUH B 3ray-
Banu y koHTekeTi 90-x pokie (Majchrzak, n.d.).

Ha BimMiHy BiJ 3aXigHHX KpaiH, ¢ pamaiorypTKu
PO3BHBAIIUCA TOCTYIOBO TpoTsAroM daktuyuo 100
poKiB, YKpaiHa mojoiajia Leil HUIX 3a JeCSTHIITTA.
JMcKyCiitHUM 3aJIMIIAETHCS TUTAHHS, Y € TaKa MIBUA-
KicThb TepeBaror. 3 OJHOro OOKy, L€ JO3BOJMIO
IIBUIKO BIIPOBAJAUTH HU(PPOBI CTAHAAPTH, 3 iHIIOTO —
TIPU3BEJIO JI0 TIPOIYCKY €TaIly CTaHOBJICHHS IOTYX-
Horo HezanexHoro FM-cermenra, sikuil € HOpMOIO IS
CILIA Tta €Bponu.

SIKI10 €BpOMENCHKI MOJIOIKHI CTaHIIIT YacTO BH-
HHUKAaJIH SIK MIPOTECTHI ab0 «IipaTChbKi» iHIIIaTUBH, TO
yKpalHChbKE CTYJEHTCbKE pajio pO3BHBAIOCS TIepe-
BOXHO SIK CTPYKTYpHHMH MIIPO3Aia 3aKiiajiB BHIIOT
ocBitu. lle cTBOproe mapamokc: 3 OJHOrO OOKy —
cTabinpHa 0a3a i yacTo (iHaHCYBaHHS, 3 IHIIOTO — TIO-
TEHIIHI OOMEXEeHHS peAaKIliifHoi cBoOOIH, IO € Te-
MOIO JJIsl HOAAJBIINX HAYKOBHX 1e0aTiB.

B ymoBax mudposizamii KoHIIeIis pagio sk ede-
MEpHOTO SIBUII[Aa OCTATOYHO BiXOJUTh y MUHYJIE. [luc-
KyCisl 3MIIIy€eThCs Y TUIOLIMHY TOTO, UM 3aJIHIIAETHCS
«IyX pajio» y rmojKacrax ta cTpimax, abo »x MH MaeMO
CIIpaBy 3 NPUHIIMIIOBO HOBUM THUIIOM ay/i0Bi3yaJIbHOTO
Mezia.

CyuacHUil KOHTEKCT, B SIKOMY 4YHMaly poOJb
BiJirpanu criepiry AWCTaHIiiHE HaBYaHHS, a MOTIM i
BilfHA aKTyami3ye iger0 TMpo TepaneBTUYHY Ta
00’enHaBUy (YHKIIO CTYAEHTCHKUX CTAHMIH, sKi IIpo-
JIOBXKyBaJl (DyHKIIOHYBAaTH Ta IIyKaTH HOBI MOXJIH-
BOCTi Ta MalJaHYNKH HABITh 32 HAHOUIBII HECTIPHUSIT-
nuBHuX yMOB. CTa€ 04EBUIHUM, IO COMiaTbHA (QPYHKITiSA
CTYJIEHTCHKOTO paiio B YKpaiHi ChOr0/iHI € 3HaYHO Ba-
TOMINIOI0, HDK CyTO pO3BaKalbHa UM OCBITHSA, IO
BiIpi3HS€ HaIl JOCBiI BiJ OUTBIIOCTI €BPOMEHCHKHUX
KpaiH.
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CTaHOBJICHHS CTYJIEHTCHKOTO pPaJliOMOBIICHHS B
VkpaiHi BimOyBasocsi B YMOBax YHIKJILHOTO TEXHO-
JorigHoro 3naMy. Ha BiaMiHy Bix 3axiiHUX yHIBepcH-
TETCHKUX PAiOCTAHII, SKI MaJTU JECSITUTITTS ISl TI0-
CTYIOBOTO TEPEXOAY Bil aHAJIOTOBHX A0 HHU(PPOBHX
CTaH/apTiB, YKPAIHChKI YHIBEPCHTETCHKI peAakuii y
90-x pokax ONMMHUINCS B CUTYyalii «IIPUCKOPEHOTO PO-
3BHUTKY».

BincyrHicTs moctymHuX 3aco6iB Qikcamii Ta ap-
xiBarii 3ByKy oOMexyBajia MOKIIMBOCTI aHAJI3y XKyp-
HAJIICTCHKOi POOOTH Ta TOBTOPHOTO BUKOPUCTAHHSI
KoHTeHTy. IIpoTe came neil «crpax 3HUKHEHHS» CTHU-
MYJIIOBaB CTYACHTCHKI PeaKIlii 10 0co0IMBOI peTeib-
HOCTI y miarotoBmi npsimux edipis. [lepmi kpoxu mo-
JIOADKHOTO MOBJICHHS B YKpaiHi Oy/y HEPO3pUBHO I10-
B'i3aHi 3 TPOMI3AKMM aHAJOrOBHM OOJa HAHHSM.
BukopucranHs 000iHHMX MarHiToQoHIB JUKTYBajO
creudiyHi cTaHAapTH MOHTaXYy. By/b-ska MOMHIIKa
Beydoro abo 3BYKOpexucepa BUMaraia (i3sMuHOTO
MEpPEKJICIOBAHHS CTPIUKU 200 ITOBHOTO NEPE3anucy Ma-
tepiany (boiin, 2007). Lle BUXOBYBaJIO BHCOKY THCIIH-
IUTIHY MOBJICHHS Ta MOTPeOy B peTenbHid moedipHiit
MiATOTOBII (HAaMCaHHS MMOBHHX CIIEHApiiB, Oararopa-
30Bi pemerutii). OOMeXeHI MOXIHBOCTI 0OpOOKH
3BYKY 3MYIIYBAIN JKypHATICTIB IIYKATH «YHCT» JIO-
Kallii Ta mpairoBaTH HaJl JUKII€I0, OCKITBKY IIPOrpaMHi
METOJY TOKpAIEHHsI SIKOCTI royiocy OyJd HEJOCTYII-
HHMMH, 1110, 3arajioM, MO’KHa BiJTHECTH pajlle N0 MO3H-
TUBHHX IPOSBIB, a/Ke CHOTOJHILIHI CHPOLICHH] TeX-
HOJIOTIT 4YacOM TpaloTh 3JIUi KapT, CTBOPIOIOYH OMaH-
JMBE BIAUYTTs Jierkocti. BTiM, y cydacHOMy CBiTi
MOXHA CIIOCTEpIraTH TEHJICHIII0, KOJIM IepeHacnuye-
Huit y  2010-2020 pokm TapHEMH OOTOPTKAMHU
ayIioBi3yalbHUX MPOIYKTIB CBIT, AKAN OJHH 32 OJTHUM
MPOXOJAMB BC1 MOKIIMBI €TaNd ieanizamii IpoIyKTy,
MOYMHAE TSDKITH IO SKICHOTO 3MICTy, HaJalo9u HOMY
mepeBary Haj ieabHOI (GOpMOI0 Ta Mpodadarouu
HEJIOJIKH.

BripoBapkeHHST KOMIT FOTEPHOTO MOHTaXy Ta
nepiux uQppoBuX cTaHii HanpukiHii 90-Xx — Ha 1mo-
yatky 2000-X pOKiB JOKOPIHHO 3MIHHIIO KypHaJicT-
CbKi cTanapTi. HeniHiitHuit MOHTaX 03BOJINB EKCIIe-
PUMEHTYBATH 31 3ByKOBUMH (hOpMaTaMu, CTBOPIOBATH
CKJagHi OaraTomrapoBi KHHTIM Ta MOIKACTH, IO
CTaJIo0 BI3WUTIBKOIO 3aXigHOTO college radio. Panmio me-
pecrano Oyt edemeprumM. IlosBa MUPpPOBHX apxiBiB
JIO3BOJIMJIA  CTyJICHTaM-XypHaJlicTaM  CTBOPIOBAaTH
«mmoptdoiio», MO 3MIHWIO MAXiX A0 HaBYaHHA —
edip cTaB HE IPOCTO MPOLIECOM, & PE3YJIbTATOM, KUl
MOJKHA aHAJIi3yBaTH.

3MeHIIeHHs] TabapuTiB 00JaHAHHS JI03BOJIUIIO
BUITH 3a Mexi CcTaumioHapHHMX crynii-kaoin. Cry-
JIEHTChKE pajiio, SK 1 mpodeciiiHe, cTaao MOOITBHHUM,
110 CIPHSJIO MOSIBI HOBUX KaHPIB — BYJIMYHUX OIHTY-
BaHb, PEHOPTAXKIB «3 MICIS MOJIH» Y TYPTOXKUTKAX YU
Ha JIeKIigax. TakuM YUHOM, TEXHOJIOIIYHA EBOJIIOLISL
Bizt 000IHHMX HOCITB 10 (POBUX MIATHOPM cTalia He
JMIIE 3MiHOIO «IHCTPYMEHTapito», a W NepexyMoBOIO
JuIst TpaHcopMallii CTyZIEHTCHKOTO pajiio 3 aMaTopch-
KOr0 TypTKa Yy TIIOBHOLIIHHMH MeAianpoayKT, IO
BiJIMTOBiIa€ CBITOBUM CTaHAapTaM MOJIOJIIXKHOTO MOB-
JICHHSL.

CyuacHe yKpalHCBbKE CTYAEHTCBhKE paiio ocTa-
TOYHO TpaHCHOPMYBAIOCS 3 JHIHHOTO MOBHHUKA Y

MyJnbTHIDIATOpMHUN Memiaxab. KirrouoBoro 0co0-
JUBICTIO YHIBEPCUTETCHKUX CTaHIIA € IXHSA eKcTpe-
MaJIbHa HEOJHOPIJHICTh: BikoBa (BiX adiTypieHTa 10
npogecopa), ramysesa Ta reorpadiuyda. Y HayKOBOMY
JUCKYPCl BaXKJIMBO MIAKPECIUTH, MO LS «IIMPOKa
PI3HOOIYHICTEY € OTHOYACHO | BUKIIUKOM JUIS IPOTPaM-
HOI TIOJIITHKH, 1 CTPaTeriyHoOIO MEepeBaroo, OCKUIBKU
3a0e3nedye MoCTiHHE OHOBJICHHS aBTOPCHKOTO CKIIAIy
Ta iIeM.

Y cydacHHX yMOBax (OUCTaHIlIifHE HaBYaHHS,
BOEHHUI CTaH) CTy/IEHTCHKE pajio B YKpaiHi BUKOHY€E
(YHKIIIO  «coIliambHOTO KIiIelo». BoHO TpaHchop-
MY€ETBCS y TIPOCTip mpodeciiHoi coriamizarii, e cTy-
JCHT € HE POCTO 00'EKTOM BIUIUBY, a aKTHBHHM TBOD-
ueM Mexiacepenosuiia. lle migTBepIuKye Te3y Ipo
pamio SIK «OKMBHH OpraHi3M», IO aJanTyeThCs 0
30BHILIHIX KPH3.

CranoBnenHs Gopmary college radio B Ykpaini
BiZ0yBajsocs B yMOBaxX 3HAYHOTO YacOBOTO Ta TEXHO-
JIOTIYHOTO PO3PHUBY IOPIBHSIHO i3 3aXiTHUMHU aHAJO-
ramu. [IpoTe came mel «Ha3IOTaHAIOUMI» XapakTep
PO3BHTKY JO3BOJIMB YKPAaiHCHKHM CTYACHTCHKUM Meia
y CTHCIII TEpMiHH MPOUTH HUIAX BiJ iI€0JIOTi30BaHUX
PamSHCBKHX pAaIiOBY3TiB OO0 CYyJacHHX LHU(PPOBUX
mwiatdhopM. PaasHCHKI MOOMIXHI pemaKiii Ta yHIBep-
CUTETChKI CUCTEMH MPOBOJOBOTO MOBJICHHS CTAJU iH-
CTUTYLIHHOIO Ta KaJIpOBOIO MepeNTEeUCIO IS OSIBU He-
3aJICKHOTO CTYIACHTCHKOTO edipy.

EBomtoniss TexHiyHoi 0a3u JOKOPIHHO 3MiHHJIA
NPUPONY JKYPHATICTCBKOTO KOHTEHTY. IlomonaHHs
XBHJIBOBOTO pagioedipy 3aBasku mudposizamii nepe-
TBOPHJIO CTYICHTCHKE pajiio 3 TpOIEcy Ha CTAIHiH
MyJIBTUMEIIMHAN TPOAYKT, IO CHpHUSE SKICHIH Tpo-
(eciitHil comiamizamnii MaitOyTHIX (axiBIiB.

CTyZIeHTChKE pajiio € aJaliTHBHAM COLiaIbHO-KO-
MYHIKalliiHUM OpTaHi3MOM. Y Cy4acHHX yMOBaX BOHO
BHKOHY€ HE JHIe iHpopMamiiHy, a W KoresiiiHy
¢byHKUit0, GOPMYIOUN €IUHY IJEHTHYHICTh YHIBEpCHU-
TETCHKOI CIIJIBHOTH, HABITh 32 YMOB TEPUTOPIaIbHOT
PO3’€IHAHOCTI CiTyXauiB.

Meniapecypcu 3akiajy BHIOi OCBITH BHCTYIIa-
I0Th IHCTPYMEHTOM peaizallil Horo cTpareridyHoro po-
3BUTKY.  HasBHICTP  yHIBepCHTETCHKOi  Tele-
pamiocTaHIIl ONTUMI3Y€e B3a€MOIIIO 3 BHYTPIIIHIMH Ta
30BHIIIHIMH CTEHKXOJIZIEPAMH, 30KpeMa B MeXKax
MDKHapoIHOT nisibHOCTI Ta PR-crparerii. Oxpim
MIPAaKTHYHOT MiITOTOBKHM KaJpiB, BYy3iBCbKE MOBIICHHS
3abe3meuye 3amycK iMiJpKeBUX poeKTiB. [IpoTe sKicHI
NOKa3HUKHM TaKUX Mejia He BapTo 3ICTaBISITH 3 KO-
MEpIIAHUM CEKTOPOM, OCKUIBKH BOHH MAIOTh CIICIH-
(bivHi 3aBAaHHs Ta MPAIIOIOTh HA PI3HI LIJIBOBI IPYIH
(Tossn&Pencrka, 2013).

KirodoBoro  XapakTepHUCTHKOIO yHIBEPCHTETCH-
KOTO MOBJICHHS € €KCTpeMalbHa HEOJHOPITHICTD ayau-
Topii. [Torpu Te, 10 AeTaIbHA TUIIONOTIS CITyXayiB I10-
TpeOye OKpeMOro rMOOKOro BHBYEHHS, BXKE 3apa3
3pO3yMiJIO, MO caMe I Pi3HOOIYHICTh € TOJIOBHUM
pYLIIEM NPOrpaMHHUX Ta KaHPOBHX EKCIIEPUMEHTIB Y
¢dopwmari college radio.

[Momampmii po3BUTOK CErMEHTa MOB’SI3aHUM 13
MOTTHOJIEHHSIM KOHBEPTEHII1 pajio Ta COIialbHIX Me-
PEX, a TAKOX 13 TOIIYKOM HOBHX (pOPM IHTEPaKTHBHOT
B3a€MOIiT 3 MOJIOIDKHOIO ayAUTOPI€I0, SIKa Bce OibIe
TSDKI€ 10 IEPCOHAII30BAHOTO TA HINIIEBOT'O KOHTEHTY .
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Abstract

This article explores the representation and development of national identity in English literature from a his-
torical and cultural perspective. National identity is understood as a complex and evolving construct shaped by
shared values, language, history, and collective memory. The study examines how literary texts across different
periods have contributed to the formation, reinforcement, and critique of English national identity. It highlights
the role of early literature in establishing cultural unity, as well as the influence of the novel in portraying social
structures and national values during the eighteenth and nineteenth centuries. The article also addresses the impact
of Romanticism, Victorian literature, and imperial discourse in shaping dominant narratives of Englishness. Spe-
cial attention is given to postcolonial and contemporary literature, which challenge traditional notions of national
identity by introducing diverse perspectives and emphasizing hybridity and multiculturalism. The findings suggest
that English literature serves not only as a reflection of national identity but also as an active force in its construc-
tion and transformation. The study concludes that national identity in English literature remains a dynamic and
contested concept, continually redefined in response to social, political, and cultural changes in an increasingly

globalized world.

Keywords: national identity, English literature, cultural identity, postcolonialism, literary studies.

The concept of national identity has long occupied
a central place in literary studies, particularly within the
context of English literature, where questions of cul-
ture, language, history, and collective belonging are
deeply embedded in textual production. National iden-
tity, as a socio-cultural construct, reflects the shared
values, traditions, historical experiences, and ideologi-
cal frameworks that unite individuals within a nation.
English literature, spanning centuries from the medie-
val period to contemporary postcolonial writing, pro-
vides a rich and complex field through which national
identity is both constructed and contested. Through lit-
erary representation, authors have contributed to shap-
ing, redefining, and sometimes challenging the very no-
tion of what it means to be “English.”

The formation of national identity in English liter-
ature can be traced back to early works that sought to
establish a sense of cultural unity and historical conti-
nuity. Medieval texts such as Beowulf present early
forms of collective identity rooted in heroism, loyalty,
and communal values. Although the text predates the
modern concept of nationhood, it reflects a proto-na-
tional consciousness grounded in shared cultural ideals.
Similarly, the works of Geoffrey Chaucer, particularly
The Canterbury Tales, portray a cross-section of Eng-
lish society, illustrating the diversity of social classes
and contributing to the emergence of a unified cultural
identity through the use of the English vernacular [1].
The development of print culture further facilitated the
dissemination of these ideas, enabling literature to
reach wider audiences and play a more significant role
in shaping public perception.

With the Renaissance and the strengthening of the
English nation-state, literature began to reflect a more
defined sense of national identity. The plays of William
Shakespeare, especially Henry V, are particularly sig-
nificant in this regard. In this play, themes of patriot-
ism, leadership, and national unity are emphasized,

most notably in King Henry’s speeches, which con-
struct a powerful image of collective English identity.
The famous St. Crispin’s Day speech, for example, re-
inforces the idea of brotherhood and shared national
purpose, contributing to the cultural imagination of
England as a unified and heroic nation.

The relationship between literature and national
identity became particularly pronounced during periods
of political and social transformation. The eighteenth
and nineteenth centuries marked a period in which lit-
erature played a crucial role in shaping narratives of na-
tional identity through the rise of the novel. In Pride and
Prejudice by Jane Austen, national identity is subtly
constructed through the depiction of social manners,
class structures, and moral values that define English
society. The novel reflects an idealized vision of rural
England, where order, propriety, and social harmony
are central to the national character. Similarly, Oliver
Twist by Charles Dickens presents a more critical per-
spective, exposing social inequalities and the darker as-
pects of industrial England. Through its portrayal of
poverty and injustice, the novel challenges the notion
of a harmonious national identity and calls attention to
the need for social reform [2].

At the same time, literature has also functioned as
a space for questioning and redefining national identity.
Romantic literature further complicates the understand-
ing of national identity by emphasizing individual ex-
perience, nature, and emotional depth. Poets such as
William Wordsworth, in works like Lines Composed a
Few Miles above Tintern Abbey, construct a vision of
English identity that is deeply connected to the natural
landscape. Nature becomes a symbol of national herit-
age and spiritual renewal, offering an alternative to the
industrial and urban identity emerging at the time. This
romanticized vision of England reflects a longing for
authenticity and continuity in a rapidly changing soci-
ety.
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Romantic writers, for example, challenged indus-
trialization and urbanization by emphasizing the im-
portance of nature, individualism, and emotional ex-
pression. Their works often reflected a nostalgic long-
ing for a simpler, more “authentic” national past,
thereby offering an alternative vision of English iden-
tity that contrasted with the dominant narratives of pro-
gress and modernization. Similarly, Victorian literature
engaged with issues of morality, social reform, and na-
tional responsibility, highlighting both the strengths
and contradictions of English society. Through these
diverse perspectives, literature revealed the complexity
and fluidity of national identity, demonstrating that it is
not a fixed or homogeneous concept but rather a dy-
namic and evolving construct.

The influence of empire and colonialism is also
evident in English literature, particularly in works such
as Heart of Darkness by Joseph Conrad. This text ex-
poses the moral ambiguities and contradictions of im-
perial ideology, challenging the perception of England
as a purely civilizing force. During the height of the
British Empire, literary texts often reflected imperial
ideologies that positioned England as a center of power
and civilization. However, these representations were
not without critique. Later literary movements, particu-
larly those associated with postcolonial studies, have
exposed the ways in which national identity was con-
structed through exclusion and domination. Postcolo-
nial literature, such as Things Fall Apart by Chinua
Achebe, offers a powerful counter-narrative that cri-
tiques colonial representations and redefines identity
from the perspective of the colonized. Postcolonial
writers, many of whom write in English but come from
formerly colonized regions, have challenged traditional
notions of Englishness by introducing diverse voices
and perspectives. Their works highlight the hybridity of
identity and question the legitimacy of a singular, uni-
fied national narrative [3].

In the twentieth and twenty-first centuries, the
concept of national identity in English literature has be-
come increasingly complex due to globalization, mi-
gration, and cultural diversity. In contemporary litera-
ture, the notion of national identity has become increas-
ingly complex due to globalization and migration.
Writers such as Zadie Smith, in novels like White
Teeth, explore themes of multiculturalism, hybridity,
and belonging in modern Britain. The novel portrays
characters from diverse ethnic and cultural back-
grounds, reflecting the changing nature of English so-
ciety and challenging the idea of a single, homogeneous
national identity. Through such representations, litera-
ture becomes a space for negotiating multiple identities
and redefining what it means to be English in a global-
ized world. As a result, English literature continues to
evolve, mirroring the transformations occurring within
society itself.

Language also plays a crucial role in shaping na-
tional identity within literature. The English language,
as both a medium of expression and a symbol of cul-
tural heritage, has been central to the construction of
national identity. The standardization of English con-
tributed to a sense of unity, yet the language has also
been adapted and transformed by different communi-

ties, particularly in postcolonial contexts. This linguis-
tic diversity challenges the idea of a single, authorita-
tive version of English identity and highlights the role
of language as a dynamic and evolving element of cul-
ture [4].

Moreover, literature not only reflects national
identity but actively participates in its construction.
Through storytelling, symbolism, and narrative struc-
ture, literary texts create shared meanings and collec-
tive memories that contribute to a sense of belonging.
Readers engage with these texts not only as individuals
but as members of a cultural community, thereby rein-
forcing the connection between literature and national
identity. At the same time, literature provides a space
for critical reflection, allowing readers to question
dominant narratives and consider alternative perspec-
tives.

Conclusion

The examination of national identity in English lit-
erature demonstrates that it is not a static or singular
construct but rather a continuously evolving phenome-
non shaped by historical, cultural, and ideological
forces. Throughout different literary periods, writers
have both reinforced and challenged dominant narra-
tives of national identity, reflecting the complexities in-
herent in defining what it means to belong to a nation.
Literature has functioned as a powerful medium for ar-
ticulating shared values and collective memory, while
also exposing contradictions, tensions, and exclusions
within the concept of national identity.

One of the most significant insights derived from
this analysis is the recognition that national identity is
deeply interconnected with language, history, and
power structures. The development and global spread
of the English language have played a crucial role in
shaping perceptions of Englishness, yet they have also
facilitated the emergence of diverse and hybrid identi-
ties that challenge traditional boundaries. In particular,
postcolonial and contemporary literary works have ex-
panded the understanding of national identity by incor-
porating voices that were previously marginalized,
thereby transforming English literature into a more in-
clusive and representative field.

Furthermore, the influence of globalization and
migration has led to a reconfiguration of national iden-
tity, where cultural boundaries are increasingly fluid
and interconnected. This has prompted writers to ex-
plore themes of displacement, belonging, and multicul-
turalism, reflecting the realities of modern society. As
a result, national identity in English literature is no
longer defined solely by geographical or historical fac-
tors but is instead understood as a dynamic interplay of
multiple identities and experiences.

Despite these transformations, literature continues
to serve as a crucial space for negotiating and redefin-
ing national identity. It enables both writers and readers
to engage in critical reflection, question established
norms, and imagine alternative forms of belonging. The
enduring relevance of national identity as a literary
theme underscores its importance in understanding
broader social and cultural processes. Ultimately, Eng-
lish literature not only mirrors the evolution of national
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identity but actively contributes to its ongoing con-
struction, ensuring that it remains a vital and contested
concept in contemporary discourse.
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