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CHUHE-3EJIEHBIE U 3EJIEHBIE BOJOPOCJIN, PACIIPOCTPAHEHHBIE HA KPYIIHBIX
PEKAX HAXYBIBAHCKON ABTOHOMHOM PECITYBJIMKH

Kaxpamanos C.I.
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BLUE-GREEN AND GREEN ALGAE COMMON IN LARGE RIVERS OF THE NAKHCHIVAN
AUTONOMOUS REPUBLIC

Kahramanov S.

ORCID: 0009-0003-9200-5270
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AHHOTALIUSA

ATBronoruueckue UCCieJOBaHusI MPOBOIMINCH B psJie palloHOB A3epOaiikaHa. AHAIN3 BUIOBOTO COCTaBa
BOJIOPOCTICH peK JaéT MpeCTaBICHHE 00 00IIEM COCTOSIHUU BOTHOW YKOCUCTEMBI. [IpH OIICHKE SKOJIOTHUECKOTO
COCTOSIHHS PEK BOKHO YUUTHIBATH OCOOCHHOCTH Pa3BUTHS BOAOPOCIIEH Pa3HbIX SKOJIOTHYECKUX rpymni. OHUM H3
Ba)KHBIX ATAIOB UCCIECIOBAHUN CTANO H3y4eHHe (IIOpBI U TAKCOHOMHUYECKOTO COCTaBa BOJOPOCIeH KaK MpOTOY-
HBIX BOJIOEMOB B II€JIOM, TaK M OTJIETBHBIX CTAIIMOHAPHBIX y4acTKoB [5, 14]. Psg uccnenosareneit, uzyyasi Cuse-
3eJICHBIC U 3€JICHBIC BOJOPOCIH B PEKaX, OTMETHUIIH, YTO BUAOBBIC U TIO/IBUIOBBIC TAKCOHBI B abrodope Hanbo-
Jiee pacipoCTPaHeHbI B JIETHHE MeCAIbl. BUJIBI paciipocTpaHEeHbI IPEUMYIIIECTBEHHO HAa YIACTKAaX PEK CO CPEAHEH
CKOPOCTBIO TEUEHHS HITH B CTOSYHMX BO0EMAX BHe 001ero pycna. Ha moiiMeHHBIX ydacTKax BCTpeueHa He3HAUH-
TeNbHAs 4acTh 0011el anbrodiopsl. [Ipu 3K0IOrHIeCKOM rPYIIUPOBKE OTMEYCHO TAKXKe HEPAaBHOMEPHOE pacipe-
JleJIeHre BUJIOB 110 pojaM U cemeiictBam [3, 4, 6, 9].

ABSTRACT

Algological studies were conducted in several regions of Azerbaijan. Analysis of the species composition of
river algae provides insight into the overall health of the aquatic ecosystem. When assessing the ecological state
of rivers, it is important to take into account the development characteristics of algae of different ecological groups.
One of the important stages of the research was the study of the flora and taxonomic composition of algae in both
flowing water bodies as a whole and in individual stationary areas [14, 15]. A number of researchers studying
blue-green and green algae in rivers have noted that species and subspecies taxa in the algal flora are most common
during the summer months. These species are found primarily in sections of rivers with moderate flow rates or in
stagnant bodies of water outside the main riverbed. A small portion of the total algal flora was found in floodplain
areas. Ecological grouping also revealed an uneven distribution of species across genera and families [3, 4, 6, 9].

Koarouesble ciioBa: CrHe-3eleHble U 3eJICHbIe BOJAOPOCIIH, PO, BUJI, KOJIOTHs, anrodiopa

Keywords: Blue-green and green algae, genus, species, ecology, algoflora

Marepuaja u MeToaMKA Pecniy6nuku: HaxusiBanuaii, [ nnanuait, AmuHpKavai,
B kauecTBe 00BEKTOB HCCIENOBaHMA OBLIM BBI-  Apradai.
Opans! cneyromye pekn HaxusiBaHCKOH ABTOHOMHOI
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B xome skcrmeaunuii U BHIOPAHHBIX CBOOOIHBIX  COCKAOIMBAHHEM HOYKOM IO OOIIEIPUHITON METOIMKE
MapiipyToB B 2025 r. otOop mpob BogopoCiell MPOBO-  Ha 3apaHee BBHIOPAHHBIX MOCTOSHHBIX CTAIMOHAPHBIX
JUIICsT (PUTOTIIAHKTOHHOM ceThio Ne 77, a cOOp 3mM-  MyHKTax, PAClOJOXKCHHBIX B PAa3HBIX YYacTKaxX pekK,
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Pucynox 5. Pexa Apnauaii. [locmosannvie cmayuoHapHvle nyHkmul coopa npoo.

OO6pasisl  BoOpOCiel coOMpaii  MpeuMyIie-
CTBEHHO B SICHYIO, COJIHEUHYIO roroay. OOpasusl u3
MEJIKOBOJTHBIX MCTOYHHKOB COOHpAIH C MOBEPXHOCTH
BOJIBI C MOMOIIBI0 METANIMYECKOW YamKkH. B sicHyro
MOTOJly BOAOPOCIH, 00pasyromue 00JIako 00pasHyIo
ry0JaTyro mMaccy BOKpYT CTeOJIed BOJIHBIX pacTCHHM,
cobupanu Bpy4uHyto. Eciii Ha 3THX pacTeHUsAX 0OHAPY-
JKMBAJIaCh 3€JIEHAS] WIN Cepasl CIn3b, BCE BOJAHOE pac-
TEHHE TEePEHOCIIIN B YaIlKy Uil 00pa3ioB M J100aB-
JISUTH BOIY M3 3Toro Bomoéma [7, 8, 13].

MHUKPOCKOITUYECKHE MCCIIEA0BAHUS COOMPACMBIX
00pa3oB IPOBOJIWINCH, 1OKAa OHM ObLIM emE cBe-
skuMH. CoOpaHHBIE BOJIOPOCTH ONPENEISIIH MHKPO-
CKOIMMYCCKUM UCCIICTOBAHUEM U ONIPEACIICHUEM UX BU-
JIOBOTO COCTaBa B cBexkeM coctostamu [ 1, 2, 10, 11, 12].
s xpaHeHus: 00pa3ibl GUKCHpoBaIu B 5% pacTBope
dopmanmHa. TaKCOHOMHYECKYIO CTPYKTYPY CHHE-3€-
JICHBIX W 3€JICHBIX BOJOPOCIEH IO OTAeNaM M pojaaM
YTOYHSUIT B COOTBETCTBHH C COBPEMEHHBIMU MexTy-
HapOJHBIMU HOMeHKIaTypamu 1999-2025 rr.: Itis, Eol
u Biolib. cz/en - [15, 16, 17].

PesyabTaTtsl 1 nx o0cyxaeHni

[TpoBoaMOCh CpaBHHUTENBHOE HM3yueHHE (IIOPHI
BOJIOPOCIIEH C MI3MEHEHHUEM TeMIIEpaTyphl BOJII B pa3-
HBIE MECSIIBI Ha OTJACNBHBIX CTAI[HOHAPHBIX ITyHKTAX,
PacCTIOJIOKEHHBIX Ha Pa3HBIX BBICOTAX HAJ YPOBHEM
MOpSI ¥ BBIOPAHHBIX TOCTOSTHHO. 31IeCh OOHapykeHa
KOppeJsus MEXIy pa3HOOOpa3ueM CUHE-3€JICHBIX H
3€NICHBIX BOJOPOCIICH W IMOBBIIMICHUEM TEMIIEPATyPHI
BOJIBI (C HIOHS 110 KOHeI ceHTsI0pst). Takum obOpazom, ¢
MTOBBIIICHUEM TEMIIEPATypPhl BOABI HAOIIOAANIOCH YBe-
JMMYEHHE, KaK MJIOTHOCTH BOAOPOCIIEH, TaK U UX BHIO-
BOT'0 pa3Ho00Opa3us. B CBsA3M ¢ MOHMKEHHEM TeMIlepa-
TyPHI BO3/IyXa MOCIE CEHTAOPS YUCICHHOCTh BOJIOPOC-
Je Havyama CHIKAThCS, OCOOCHHO B OTAEIBHBIX
CTallMOHAPHBIX MYHKTaX B BEPXOBBAX peK. B 3umHwmit

nepuos (nexkadpb-eBpaib) YnUCIO BHIOB CHIKAJIOCh
1o muaumyma (7—12). OnHako B mpo6ax, 0TOOpaHHBIX
Ha CTAllMOHAPHBIX MyHKTaX B MOHME PEKH, YHCIO BH-
JIOB CHHE-3€JICHBIX U 3€JICHBIX BOIOPOCIIEii ObLIIO OTHO-
CHUTEIBHO BBICOKHM.

Naxc¢ivancay — Cyanobacteriophyta Oren, Mares
et Rippka: -1. Synechococcus elongatus Nageli, 1849,
2. Sy. aeruginosus Négeli, 1849, 3. Sy. cedrorum 4. C.
Sauvageau, 1892, 5. Synechocystis aquatilis, 6.
Merismopedia *tenuissima E. Lemmermann, 1898, 7.
*M. glauca (Ehrenberg) F.T. Kiitzing, 1845, 8.
Microcystis aeruginosa (F.T. Kiitzing 1833), 9. O.
chlorina F.T. Kiitzing et al Gomont, 1892, 10. O.
acuminata Gomont, 1892, 11. Plectonema Thuret et al
Gomont, 1892 battersii Gomont, 1899, 12. Schizothrix
F.T. Kiitzing et al Gomont, 1892 mullerii Nageli et al
Gomont, 1849, 13. Sch. fragilis F.T. Kiitzing et al
Gomont (1892), 14. Aphanizomenon A. Morren et al
Bornet et al Flahault, 1888 A. 15. Aphanizomenon flos-
aquae Ralfs et al Bornet et al Flahault, 1886;
Chlorophyta Reichenbach - Ulothrix: 1. oscillarina
F.T. Kiitzing, 1845, 2. U. moniliformis F.T. Kiitzing,
1849, 3. Chlamydomonas polychloris (Korschikoviella
Silva) 1938, 4. Tetrapedia gothica Reinschiana, 5.
Ankistrodesmus  arcuatus (Korschikoviella Silva
Hindak, 1970, 6. Spirogyra calospora,. S. decimina
(O.F.Miiller) F.T. Kiitzing, Dumortier, 1822, 8.
Cosmoastrum orbiculare (Ralfs) G.H.Tomaszewicz, 9.
C. Gladiosum, 10. Cosmarium granatum Brebisson et
al Ralfs, 1848, 11. C. subexscavatum West et al
G.S.West, 1900, 12. C. variolatum P. Lundell, 1871,
13. Chlorella vulgaris Beyerinck [Beijerinck], 8910,
14. Actinotaenium cucurbitinum (Bisset) Teiling, 1954,
15. Staurastrum bacillare Brebisson et al Ralfs, 1848,
16. S. gracile Ralfs et al Ralfs, 1848.
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Gilancay — Cyanobacteriophyta Oren, Mares et
Rippka: - 1. Merismopedia elegans A.Braun ex F.T.
Kiitzing, 1849, 2. M. brevis (F.T. Kiitzing) et al
Gomont, 1892, 3. Merismopedia  muscicola
(Meneghini) Elenkin, 1938 [=4Aphanocapsa muscicola
(Meneghini) Wille], 4. Synechocystis aquatilis, 5. S.
aeruginosus Nageli, 1849, 6. Oscillatoria Vaucher et al
Gomont, 1892, 7. O. chlorina F.T. Kiitzing et al
Gomont, 1892, 8. Phormidium F.T. Kiitzing et al
Gomont, 1892* fragile (Meneghini) Gomont, 1892, 9.
Anabaena Bory et al Bornet et al Flahault de Saint -
Vincent, 1886 variabilis F.T. Kiitzing, 1843, 10. 4.
constricta (Szafer) Geitler, 1925: - Chlorophyta — 1.
Ulothrix  subtilissima  Rabenhorst, 1857, 2.
Chlamydomonas sectilis Korschikoviella in Pascher,
1927, 3. Pediastrum duplex Meyen, 1829, 4.
Tetrapedia reinschiane W. Archer, 1866, 5. Spirogyra
calospora Cleve, Spirogyra decimina (O.F.Miiller)
F.T. Kiitzing, Dumortier, 1822, 6. Chlorella vulgaris
Beyerinck [Beijerinck], 8910, 7. Cosmoastrum hystrix

(Ralfs)  Palamar-Mordvintzeva, 8.  Cosmarium
formosulum Hoffman in Nordstedt, 1888, 9. C.
subexscavatum West et al G.S.West, 1900, C.

subquadratum Nordstedt, 1876 10. Cosmocladium
pussillum L. Hilse, 11. Desmidium aptogonum
Brebisson et al F.T. Kiitzing, 184.

Olincacay — Cyanobacteriophyta Oren, Mare$ et
Rippka: 1. Synechococcus aeruginosus Nageli, 1849, 2.
Merismopedia elegans A.Braun ex F.T. Kiitzing, 1849,
3. M. brevis (F.T. Kiitzing) et al Gomont, 1892, 4.
Synechocystis aquatilis, 5. M. muscicola (Meneghini)
Elenkin, 1938 [=Aphanocapsa muscicola (Meneghini)
Wille], 6. Oscillatoria Vaucher et al Gomont, 1892, 7.
O. acuminata Gomont, 1892, 8. Phormidium F.T.
Kiitzing et al Gomont, 1892, 10. Ph. fragile
(Meneghini) Gomont, 1892* 11. Anabaena Bory et al
Bornet et al Flahault de Saint - Vincent, 1886 variabilis
F.T. Kiitzing, 1843, 12. Aphanizomenon A. Morren et
al Bornet et al Flahault, 1888 flos-aquae Ralfs et al
Bornet et al Flahault, 1886; Chlorophyta -1. Ulothrix
subtilissima Rabenhorst, 1857, 2. U. oscillarina F.T.
Kiitzing, 1845, 3.  Chlamydomonas  sectilis
Korschikoviella in Pascher, 1927, 4. Pediastrum duplex
Meyen, 1829, 5. Tetrapedia reinschiane W. Archer,
1866, 6. Spirogyra calospora Cleve, Spirogyra
tenuissima (Hassall) F.T. Kiitzing, 1849, 7. Chlorella
vulgaris Beyerinck [Beijerinck], 8910, 8. Cosmoastrum
hystrix (Ralfs) Palamar-Mordvintzeva, 9. Cosmarium
formosulum Hoffman in Nordstedt, 1888, 12. C.
granatum Brebisson et al Ralfs, 18481, 13. C.
subquadratum Nordstedt, 1876, 14. Cosmocladium
pussillum L. Hilse, 15. Desmidium aptogonum
Brebisson et al F.T. Kiitzing, 184.

Arpagay - Cyanobacteriophyta Oren, Mare§ et
Rippka 1. Microcystis parietina (Nageli) Elenkin in
Engler-Prantl, 1938 [=Aphanocapsa parietina Nageli],
2. M. brevis (F.T. Kiitzing) et al Gomont, 1892, 3.
Synechocystis aquatilis, 4. Merismopedia. muscicola
(Meneghini) Elenkin, 1938 [=Aphanocapsa muscicola
(Meneghini) Wille], 5. Oscillatoria Vaucher et al
Gomont, 1892, 6. O. chlorina F.T. Kiitzing et al
Gomont, 1892, 7. Schizothrix F.T. Kiitzing et al
Gomont, 1892 mullerii Nageli et al Gomont, 1849, 8.
Sch. fragilis F.T. Kiitzing et al Gomont (1892), 9.

Anabaena constricta (Szafer) Geitler, 1925: -
Chlorophyta Reichenbach, 1828 - 1. Ulothrix zonata
(Weber et Mohr) F.T. Kiitzing, 1833 [=Conferva
zonata Weber et Mohr; Hormiscia zonata (Weber et
Mohr, 2. Pediastrum duplet al Meyen, 1829, 3. P.
muticum F.T. Kiitzing, 1849, 4. Ankistrodesmus
falcatus (Corda) Ralfs, 1848, 5. Scenedesmus hystrix
(Ralfs) Palamar-Mordvintzeva (=Staurastrum hystrix
Ralfs), 6. Chlorella vulgaris Beyerinck [Beijerinck
1890, 7. Spirogyra tenuissima (Hassall) F.T. Kiitzing,
1849, 8. S. sp., Spirogyra decimina (O.F Miiller) F.T.
Kiitzing, Dumortier, 18229,. Cosmarium variolatum P.
Lundell, 1871, 10. C. bigemma Raciborski, 11. C.
subquadratum  Nordstedt, 1876, C. granatum
Brebisson et al Ralfs, 184812, Actinotaenium clevei P.
Lundell) Teiling, 1954, 13. Desmidium aptogonium
Brebisson et al F.T. Kiitzing, 1849, 14. D. schwartzii
(C.A. Agardh) C.A. Agardh et al Ralfs, 1848, 15.
Staurastrum gracile Ralfs et al Ralfs, 1848, 16. S.
tetracerum Ralfs et al Ralfs, 1848, 17. S. punctulatum
Brebisson in Ralfs, 1848, 18. Qocardium stratum
Nageli, 1849, 19. Cosmocladium pussillum L. Hilse,
20.  Tetrapedia  Reinschiana, 1866-  gothica
Reinschiana, 1866, 21. reinschiane W. Archer, 1866-
Reinsa.
CUCTEMATUKA CUHE-3EJIEHBIX U
3EJIEHBIX BOJTOPOCJIEN.
Otnen: Cyanobacteriophyta Oren,
Rippka
Knacc: Cyanophyceae Hauck
Psan: Synechococcales Hoffmann, Komarek &
Kastovsky
CemeiictBa: Synechococcaceae Komarek et al
K.T. Anagnostidis, 1995
Pon: Synechococcus Nageli, 1849
Bunsr: 1. S. elongatus Nageli, 1849
2. Sy. aeruginosus Négeli, 1849,
3. Sy. cedrorum. C. Sauvageau, 1892,
Pan: Chroococcales R. von Wettstein et al von
Westerheim, 2002
CewmeiictBa: Microcystaceae Elenkin, 1933
Pon: Merismopedia Meyen, 1839
Bunsr: 1. * Merismopedia. glauca (Ehrenberg)
F.T. Kiitzing, 1845 [syn.: M. aeruginea Brebisson in
F.T Kiitzing, 1849; M. néva Wood, 1872; Agmenellum
thermale sensu auct.] -
2. M. elegans A .Braun et al F.T. Kiitzing, 1849.
3. *M. tenuissima E. Lemmermann, 1898.
4 M. brevis (F.T. Kiitzing) et al Gomont, 1892,
.Pox: Microcystis F.T. Kiitzing et al E.
Lemmermann, 1907 nom. cons.
Bunsr: 1. M. aeruginosa (F.T. Kiitzing 1833) E.
Lemmermann, 1907, f. elongata C.B.Rao.
2. M. parietina (Nageli) Elenkin in Engler-Prantl,
1938 [=Aphanocapsa parietina Nageli].
3. M. muscicola (Meneghini) FElenkin,
[=Aphanocapsa muscicola (Meneghini) Wille].
Pon: Synechocystis C. Sauvageau, 1892
Bun: 1. S. aquatilis C. Sauvageau, 1892.
Pan: Oscillatoriales Elenkin, 1934; Cavalier-
Smith, 2002
CewmeiictBa: Oscillatoriaceae (Kirchner) Elenkin
s. st. 1936; Engler, 1898
Pon: Oscillatoria Vaucher et al Gomont, 1892

Mares et

1938
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Buner: 1. *O. tenuis J. Agardh C.A. 1813 Agardh
et al Gomont, 1892.

2. O. chlorina F.T. Kiitzing et al Gomont, 1892.

3. O. acuminata Gomont, 1892.

Pon: Phormidium F.T. Kiitzing et al Gomont,
1892 (subgenera: Geitlerinem Anagnostidis Et
Komarek, 1988, Gomontinema Anagnostidis et
Komarek, 1988,  Phormidium,  Hansgirgiana
Anagnostidis et Komarek, 1988

Bun: *Ph. fragile (Meneghini) Gomont, 1892.

Psan: Leptolyngbyales Strunecky & Mares

CewmeiictBa: Schizotrichaceae Elenkin, 1949

Pon: Schizothrix F.T. Kiitzing et al Gomont, 1892.
Ann. Sci.

Bun: 1. Sch. fragilis F.T. Kiitzing et al Gomont
(1892).

Psan: Nostocales Cavalier-Smith, 2002

CewmeiictBa: Aphanizomenonaceae Elenkin

Pon: Anabaena Bory et al Bornet et al Flahault de
Saint - Vincent, 1886

Bunst: 1. Anabaena Bory et al Bornet et al
Flahault de Saint - Vincent, 1886 variabilis F.T.
Kiitzing, 1843,

2. A. constricta (Szafer) Geitler, 1925.

Pon: Aphanizomenon A. Morren et al Bornet et al
Flahault, 1888

Bun: Aphanizomenon flos-aquae Ralfs et al
Bornet et al Flahault, 1886.

Knacc: Cyanophyceae Hauck

Psan: Synechococcales Hoffmann, Komarek &
Kastovsky

CemeiictBa: Synechococcaceae Komarek et al
K.T. Anagnostidis, 1995

Pon: Synechococcus Nageli, 1849

Bugsr: 1. S. elongatus Nageli, 1849

2. Sy. aeruginosus Nageli, 1849,

3. Sy. cedrorum. C. Sauvageau, 1892,

Pan: Chroococcales R. von Wettstein et al von
Westerheim, 2002

CewmeiictBa: Microcystaceae Elenkin, 1933

Pon: Merismopedia Meyen, 1839

Bunst: 1. * Merismopedia. glauca (Ehrenberg)
F.T. Kiitzing, 1845 [syn.: M. aeruginea Brebisson in
F.T.Kiitzing, 1849; M. néva Wood, 1872; Agmenellum
thermale sensu auct.] -

2. M. elegans A.Braun et al F.T. Kiitzing, 1849.

3. *M. tenuissima E. Lemmermann, 1898.

4. M. brevis (F.T. Kiitzing) et al Gomont, 1892,

.Pom: Microcystis F.T. Kiitzing et al E.
Lemmermann, 1907 nom. cons.

Buner: 1. M. aeruginosa (F.T. Kiitzing 1833) E.
Lemmermann, 1907, f. elongata C.B.Rao.

2. M. parietina (Nageli) Elenkin in Engler-Prantl,
1938 [=Aphanocapsa parietina Nageli].

3. M. muscicola (Meneghini) Elenkin,
[=Aphanocapsa muscicola (Meneghini) Wille].

Pon: Synechocystis C. Sauvageau, 1892

Bun: 1. S. aquatilis C. Sauvageau, 1892.

Pan: Oscillatoriales Elenkin, 1934; Cavalier-
Smith, 2002

CewmetictBa: Oscillatoriaceae (Kirchner) Elenkin
s. st. 1936; Engler, 1898

Pon: Oscillatoria Vaucher et al Gomont, 1892

1938

Bunsr: 1. *O. tenuis J. Agardh C.A. 1813 Agardh
et al Gomont, 1892.

2. O. chlorina F.T. Kiitzing et al Gomont, 1892.

3. O. acuminata Gomont, 1892.

Pon: Phormidium F.T. Kiitzing et al Gomont,
1892 (subgenera: Geitlerinem Anagnostidis Et
Komarek, 1988, Gomontinema Anagnostidis et
Komarek, 1988,  Phormidium,  Hansgirgiana
Anagnostidis et Komarek, 1988

Bun: *Ph. fragile (Meneghini) Gomont, 1892.

Psn: Leptolyngbyales Strunecky & Mares

CewmeiictBa: Schizotrichaceae Elenkin, 1949

Pon: Schizothrix F.T. Kiitzing et al Gomont, 1892.
Ann. Sci.

Bun: 1. Sch. fragilis F.T. Kiitzing et al Gomont
(1892).

Psn: Nostocales Cavalier-Smith, 2002

CemeiictBa: Aphanizomenonaceae Elenkin

Pon: Anabaena Bory et al Bornet et al Flahault de
Saint - Vincent, 1886

Bunst: 1. Anabaena Bory et al Bornet et al
Flahault de Saint - Vincent, 1886 variabilis F.T.
Kiitzing, 1843,

2. A. constricta (Szafer) Geitler, 1925.

Pon: Aphanizomenon A. Morren et al Bornet et al
Flahault, 1888

Bun: Aphanizomenon flos-aquae Ralfs et al
Bornet et al Flahault, 1886.

Otnen: Chlorophyta Reichenbach, 1828, emend.
Pascher, 1914, emend. Lewis et al McCourt, 2004

Knacc: Ulvophyceae Ulvophyceae K.R. Mattox et
al K.D. Stewart, 1978

Psan: Ulotrichales Borzi, 1895

CewmeiictBa: Ulotrichaceae F.T. Kiitzing, 1843

Pon: Ulothrix F.T. Kiitzing, 1833

Bunsr: 1. Ulothrix tenuissima F.T. Kiitzing, 1833
(=U. tenuis F.T Kiitzing; Hormiscia tenuis De Toni).

2. U. zonata (Weber et Mohr) F.T. Kiitzing, 1833
[=Conferva zonata Weber et Mohr; Hormiscia zonata
(Weber et Mohr) Aresch].

3. U. oscillarina F.T. Kiitzing, 1845.

4. U. moniliformis F.T. Kiitzing, 1849.

5. U. subtilissima Rabenhorst, 1857.

Knacc: Chlorophyceae Wille, in E. Warming,
1884

Pan: Volvocales Oltmanns

CewmeiictBa: Chlamydomonadaceae F. Stein, 1878

Pon: Chlamydomonas C.G. Ehrenberg, 1833
[1834]

Bunsr: 1. Ch. polychloris (Korschikoviella Silva)
1938, Pascher et al R. Jahoda.

2. Ch. sectilis Korschikoviella in Pascher, 1927.

Psn: Sphaeropleales Luerssen

CewmeiictBa: Hydrodictyaceae Dumortier

Pon: Pediastrum Meyen, 1829

Bun: 1. Pediastrum duplex Meyen, 1829

2. P. muticum F.T. Kiitzing,

Pon: Tetrapedia Reinschiana, 1866

Bupsr: 1. Tetrapedia gothica Reinschiana, 1866.

2. T. reinschiane W. Archer, 1866.

Kiacc: Trebouxiophyceae Friedl

Psan: Chlorellales H.C.Bold & M.J.Wynne

CewmeiictBa: Chlorococceae Brunnthaler

Pon: Chlorella Beyerinck-Xlorella
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Bun: 1. Chlorella vulgaris Beyerinck [Beijerinck],
8910.

Psn: Sphaeropleales Luerssen

Cewmeiicta: Selenastraceae Blackman & Tansley

Pox: Ankistrodesmus Corda, 1838

Bunst: 1. Ankistrodesmus falcatus (Corda) Ralfs,
1848 (Corda) Ralfs var. Falcatus.

2. A. arcuatus (Korschikoviella Silva Hindak,
1970.

CewmeiictBa: Scenedesmaceae Oltmanns, 1904

Pon: Scenedesmus F.J.F. Meyen, 1829

Bun. Scenedesmus hystrix (Ralfs) Palamar-
Mordvintzeva (=Staurastrum hystrix Ralfs),

Knace: Zygnematophyceae Round ex Guiry

Psan: Spirogyrales S.Hess & J.de Vries

CewmeiicTBa: Spirogyraceae Bessey

Pon: Spirogyra Link In C. G. Nees, 1820
(=Conferva O.F. Miiller, pr. p.; Mougeotia C.Agardh;
pr. p. Zygnema C.Agardh pr. p.; Rynchonema F.T.
Kiitzing; Degagnya Conard; Temnogyra Lewis

Bunsr: 1. S. decimina (O.F Miiller) F.T. Kiitzing,
Dumortier, 1822.

2. 8. tenuissima (Hassall) F.T. Kiitzing, 1849.

3. 8. calospora Cleve.

4. 8. sp.

Psan: Desmidiales Bessey

CewmetictBa: Desmidiaceae Ralfs (1848)

Pon: Cosmoastrum Palamar-Mordvintzeva (1976)
(=Staurastrum F.J.F. Meyen pr. p.).

Bune: 1. 4. C. gladiosum Turner Palamar-
Mordvintzeva (=Staurastrum gladiosum Turner).

5. C. orbiculare (Ralfs) G.H.Tomaszewicz;
Palamar Mordvintzeva (=Staurastrum orbiculare
Ralfs).

Cins: Cosmarium Corda et al Ralfs, 1848

Bunsr: 1. Cosmarium. granatum Brebisson et al
Ralfs, 1848.

2. C. variolatum P. Lundell, 1871.

3. C. formosulum Hoffman in Nordstedt, 1888.

4. C. bigemma Raciborski.

5. C. subquadratum Nordstedt, 1876.

Pon: Actinotaenium (Nageli) Teiling, 1954

Bumst: 1. A. clevei P. Lundell) Teiling, 1954
[=Penium cleve P. Lundell; Cosmarium cleve (P.
Lundell) Liitkem.].

2. A. cucurbitinum (Bisset) Teiling, 1954.

Pon: Cosmocladium Brebisson, 1856

Bun:1. C. pussillum L. Hilse.

Pon: Desmidium C.A. Agardh, 1848

Bunsr: 1. D. aptogonum Brebisson et al F.T.
Kiitzing, 1849.

2. D. schwartzii (C.A. Agardh) C.A. Agardh et al
Ralfs, 1848.

Pon: Staurastrum F.J.F. Meyen, 1828, (s. str.)

Bugsr: 1. S. gracile Ralfs et al Ralfs, 1848.

3. 8. bacillare Brebisson et al Ralfs, 1848.

4. S. tetracerum Ralfs et al Ralfs, 1848.

5. S. punctulatum Brebisson in Ralfs, 1848.

Pon: Oocardium Naegeli, 1849

Bun: 1. O. stratum Nageli, 1849.

Buabl  BCTpeYanauch NPEMMYIIECTBEHHO  HA
y4acTKaXx peK CO CpelHel CKOpOCThbi0 TeueHus. B

YaCTHOCTH, B CTOSIYMX BOJIOEMAX BHE pyclia PEKU YHUC-
JIEHHOCTh BUJIOB CHUHE-3€JIEHBIX U 3€JIEHBIX BOJIOPOC-
nieit mpeoOanana mo CpaBHEHUIO C TCUCHUEM.
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TAXKEJBIE METAJUIBI B TIPUBOK3AJIBHBIX ITOYBAX 3AIIA/THOM I'PY3UH 1O JIMHUU
3ECTA®OHMU - BATYMH
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HEAVY METALS IN RAILWAY STATION SOILS IN WESTERN GEORGIA ALONG THE
ZESTAPONI-BATUMI LINE

Akhalbedashvili L.,

Todradze G.,

Kvatashidze R.,

Loria N.,

Janashvili N.,

Jalaghania S.,

Gagniashvili N.,

Surguladze R.,
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Ukleba M.

Ivane Javakhishvili Thilisi State University Alexandre Tvalchrelidze Caucasian Institute of Mineral Re-
sources, Thilisi, Georgia

DOI: 10.5281/zenodo.1808383 1

AHHOTADIMUSA

XKene3HoOpOKHBINH TPAHCIIOPT SIBJISIETCS MOILIHBIM HCTOYHHKOM 3arpsi3HEHHS TEPPUTOPHUHU TSDKEIBIMU Me-
TayutaMu. B nanHo# paboTe mpoBeieH CpaBHUTENBHbIN aHAIN3 COlEPKAaHMS U pactpeieneHns: popM coeanHEeHUH
XMMHYECKHX 3JIEMEHTOB B ITOYBaX JKEJIE3HOAOPOXKHBIX cTaHIMK 3ananHoit ['py3nu ot cranimum 3ectadoHu yepes
Camtpenna, Abama, Cenaku, [Totn, Kobymnern no barymu. MccnenoBanus moKa3aim, 9TO MPIDKEIC3HOIOPOKHBIE
MPOCTPAHCTBA 3HAYMTEIILHO 3arPs3HEHBI BAJIOBBIMH, HO HE MOJIBM)KHBIMH (pOpMaMU TSDKEIIBIX METAJLUIOB, KOTOPbIE
COCTaBIAIIOT He Oonee 2 % OT o0Iero KonuyecTBa nofrotanTa. [1o 00mmeMy KOJIUYecTBy MOJIOTAHTOB Haubosee
3arpsA3HEHHBIMH SIBJISIOTCS IOPTOBBIE KpymnHbIe ropoaa [Totu u barymu, HaumeHee 3arpsisHeHHbIMU Majibie Cam-
Tpeaua u ocobeHHo Abaria. Ho Ha ocHOBaHMM pacyera cyMMapHOTro rokasaress 3arpsisHenus y, Kc nocnenona-
TeJNBHOCTh M3MEHMIIACh CYIIECTBEHHBIM oOpa3zoM: CeHaku — 3ectadponn — barymu — Ilotn — KobGynetn —
Camtpenua — Abama.

ABSTRACT

Railway transport is a significant source of heavy metal pollution. This study presents a comparative analysis
of the content and distribution of chemical elements in soils at railway stations in Western Georgia, from Zestafoni
station through Samtredia, Abasha, Senaki, Poti, Kobuleti, and to Batumi. The study showed that railway sections
are significantly contaminated with heavy metals in gross content, but not in mobile, form; their share in the total
pollutant content does not exceed 2%. In terms of total pollutant content, the large port cities of Poti and Batumi
are the most polluted, while the smaller towns of Samtredia and, especially, Abasha are the least polluted. How-
ever, based on the calculation of the total pollution index )’ Kc, the sequence has changed significantly: Senaki —
Zestafoni — Batumi — Poti — Kobuleti — Samtredia — Abasha.

KaroueBble ci10Ba: 1104Ba, 3arpsA3HEHUE, TXKEIIbIE METAILIbI, KEJIE3HOJOPOIKHBIE CTAHI[HH.

Keywords: soil, pollution, heavy metals, railway stations.

B nacrosmee Bpems skoHOMHUYECKHH pocT I'py- B CBOIO ouepesb, IPUBOAUT K HHTEHCUBHOMY 3arpsi3He-
31U B 3HAYMTENILHOM CTENEHU 3aBUCHUT OT TYPUCTHYE-  HHIO aTMoc(ephl, BOZOEMOB W IMOuBHl. [lo3Tomy pa-
CKOH W TpaHCIOPTHOW WHQPACTPYKTYpbl CTpaHbl, 0O0Ta, HalpaBJeHHAas HAa U3yYeHHE, MOHUTOPHHT U CHHU-
€BPa3UIICKOT0 TPAHCIIOPTHOTO KOPHUJIOPa, TaK HA3blBa-  JKEHHE HEraTHMBHOT'O BO3/ICHCTBUS XUMUYECKUX 3arpsi3-
emoro «lllenkoBoro myTw». Pa3sBUTHE 3THUX CTPYKTYyp, HHTENCH Ha OKPYXKAIOIIyI0 Cpeay Hamled CcTpaHsbl,
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Ype3BhIUAHO aKTyajdbHa. DTO OCOOEHHO BAXKHO MIJIS
KYPOPTHBIX U TYPUCTHUECKHUX 30H.

’Kene3HOIOPOKHBIN TPAHCTIOPT SIBIISIETCS OJHUM
W3 HamboJiee MEPCHEKTUBHBIX W PAa3BUTHIX BHIIOB
TpaHCIOPTa, OJHAKO €T0 BKJIAJ B 3arpsi3HEHUE OKpYyKa-
Io1lEel cpenbl MpakTUYeCKn He u3yueH. JKenesHele 10-
pOTH, KaK YHUBEPCaJIbHBINA BU TPAHCIIOPTA, IEPEBO3SAT
BCE JIOOBITHIC, IEPEPaOOTAHHBIC U CHHTCTHUCCKUE XH-
MuYecKkue BemecTa. K HUM OTHOCSTCS Kpacku, MUHE-
paJibl, MUHEpalbHbIC YIO0OPEHUs, PACTBOPUTEIH, Iie-
CTHIIUIBI, COCOMHEHUS TSHKESIBIX METaJUIOB W HedTe-
nponykrtel.  Kpome  Toro, 1mpu = TEXHHUYECKOM
00CITy’)KHBaHUH, TEKYIIEM PEMOHTE W SKCIUTyaTalluu
MOJIBUYKHOT'O COCTaBa MCIOJIb3YKOTCS ONACHBIE XUMH-
YECKHE MaTepHaibl U BELIECTBA, YTO, B CBOIO OUEPED,
MPUBOAUT K 3arps3HEHUIO MOYBBl U OKpY’Karouen
Cpelibl B IIEJIOM B ClTydae pa3M4HbIX YTeUEK WU Hapy-
IICHUH TEXHUKU 0E€30MaCHOCTH.

Oco0yro0 yrpo3y MpencTaBIsACT 3arps3HCHUE
MOYBHI TOKEIbIMU MeTaiuiamu [1-4]. Bonbmias dacts
3arpsi3HSAIONIMX BEIISCTB COpOMpyeTCs B  IOYBE,
OCTaJIbHBIE MUTPHUPYIOT B MOBEPXHOCTHBIE U IPYHTO-
BbIe BOJBI. OcOOCHHO Ba)KHO 3aIUIIAThH ITOYBY OT 3a-
TPSA3HEHUS, MOCKOJIBKY JII000e BpEeTHOE COSAWHCHHE,
o0OHapyKeHHOE B IT0YBE, paHO WIIM TIO3JHO TIOMA1aeT B
OpraHU3M 4YeJIOBeKa JIM0O0 MO MEeMH MoYBa — PAaCTCHUE
—YeJIOBEK, JIN00 IM0YBa — PACTECHHE — KUBOTHOE —
4enoBek [5,6].

[ToaToMy 3arpsi3HeHHE MOYBEHHOT'O MOKPOBA Ke-
JIC3HOZIOPOYKHBIX MyTEH SABJISACTCS OMHOU U3 MPOOIIEM
COBPEMEHHOM 3KOJIOTUU, UMEIOUIEH IEPBOCTEIICHHOE
COLIMAILHO-IKOHOMHYeckoe 3HaueHHe. OIleHKa 3a-
TPSA3HEHMS TOYBBI M KayecTBa BOCCTAHOBJICHHUS aKTy-
aJbHA JUIsl pELIEHMs BOIIPOCOB OXPaHbl OKpYXKarollen
cpenbl U Tpyla, IOCKOJIbKY 3apa’KeHHE YeloBeKa MO-
JKET IPOM30UTH BO BpeMs paboT MO TEXHUIECKOMY 00-
CIIY’KUBAHUIO U CTPOUTENILCTBY *Keye3HbIX gopor. Ko-
JIMYECTBO 3arps3HSIONIMX BEUIECTB, MOMNAJAIOLIUX Ha
myTH, Koeosercst oT 5 mo 20 r Ha 1 kr mouBhl. Exke-
TOJTHO Ha Ka)IbIil KMJIOMETP MyTH U3 JIETKOBBIX aBTO-
MoGuteil BounBaeTcs 200 M> CTOUHBIX BOJ, YTO IIPH-
BOJHT K 0AaKTEPHOJIOTHUYECKOMY 3arpsS3HEHUIO MOYBHI.
CopepxaHue xese3a, CBUHIIA, [IMHKA, XpOMa U MEJU B
MoYBe BOJIM3M JKENIE3HON JOPOTH MPEBBIIAET MAKCH-
MaJbHO JOIYCTUMYIO KOHLIEHTpauuo B 2-25 pa3. 3a-
TPSI3HSIOLIME BELECTBA, [TONa1al01IHe B [IOYBY, COXpa-
HSIOTCA OECSTUICTUSIMH, 3arpsi3Hsisi BO3LAYX M BOAY,
HaAKaIlJIMBasICh B PACTEHUSAX U ME€PEIaBaAsICh KUBOTHBIM
OpraHu3MaM 110 TPOHUIESCKOH LS.

Jo Hacrosiiero BpeMEHU JOCTATOYHO IIHPOKO
M3y4alioch MOMAaJaHue THKEIBIX METAJUIOB B MIOYBY W3
MIPUPOJHBIX W aHTPOTIOTCHHBIX UCTOYHHKOB: aBTOMO-
OWMIIBHBIN TPAHCHIOPT, MPEANIPHUATHS IBETHON W YEPHOI
METAJTYpPTHH, Kapbephbl M IIaXThl, CKUTAHUE Pa3IIHy-
HBIX OTXOJIOB M CKMTAHHUE YTJIS Ha JJIEKTPOCTAHIIHSIX.
BimsiHuI0 Kene3HOJOPOKHOTO TPAHCTIOPTA Ha COJEP-
J)KaHUE TSKENbIX METauIOB B IIOYBE M PACTEHHSX
BOJIM3M ITyTEH YAEISUIOCHh TOPa3l0 MEHBIIIC BHUMAHUS
[7].

B T0 ke BpeMs 3T0 uMeeT OOJIbIIoe 3HAUCHHE KaK
JUTSL U3YYEHHUSI [TPOLIECCOB, MIPOUCXOSAIINX B SKOCUCTE-
Max, TaK U JUIs PENIeHUs MHOTHX JPYTUX MpaKTHue-
CKHMX 3a/1ay, CBSI3aHHBIX C OXpaHOU OKpy’Karoen
CpenBl.

3a 150 ner skcruTyaTaluy XUMHYECKHH COCTaB
MTOYBHI B pailoHaX, OKPYKAIOIINX TPY3UHCKHE XKele3-
HOJIOPO’KHBIE CTAHIINH, HE n3ydaincsa. HecMmotps Ha TO,
YTO TPY30BEIC TOE3a IEPEBOAMINCE HAa PE3CPBHYIO
JIMHUIO M OCTaHaBJIMBAINCH HAa CTaHUUSX. Benencrue
9TOTO TEPPUTOPHS TOPOACKUX CTAHIUI CHIBHO 3arpsi3-
HEeHa XUMHUYECKHMH TOKCHKaHTaMH M3-3a yTEUeK U pac-
neUIeHs. Hamm npeaaputenbHble HCcie0BaHus 1Mo-
KazaJd, 4TO COJEpKaHUE TSHKEJIBIX METAUIOB B ITOYBE
CTaHIIMH TMPEBBIIACT MAaKCHMaJbHO JIOIyCTHUMBIE
ypoBHH B 100 pa3 u 6onee [8]. Kpome Toro, xene3Ho-
JOPOXHBIM TPAHCIIOPT SIBISACTCS MOIIHBIM HCTOYHH-
KOM 3arpsi3HEeHUs Tepputopnu Hedrenpoxykramu. OH
AKTHUBHO YYaCTBYET B MUTPAIIIOHHOM ITOTOKE BEIECTB
B MOYBY. DTH OIIACHEIC JaHHBIE JIETTIH B OCHOBY HACTO-
smei paboThL.

Llenpro mMcce1oBaHus SIBISIIOCH IPOBECTH CPaB-
HUTCIBHBIN aHaIN3 COACPKAHUS M PACIPEACICHUSA
($opM CoeMHEHMH XUMHYECKHUX DJIEMEHTOB B MOYBAX
JKENE3HOJOPOXKHBIX cTaHUui 3anmanHoi I'pys3un, u B
JATLHEHIIIEM OLICHUTh BJIMSHUC HA HUX MPHPOIHBIX U
aHTPOIIOTeHHEIX (hakTopoB. Ompenenuts KodPPuIn-
€HTHl KOHIICHTPAIlMA W TOABIDKHBIE (POPMBI OTHCIH-
HBIX DJIEMCHTOB M CYMMAapHBII ITOKa3aTellb XHMHYe-
CKOTO 3arps3HCHUS BBINEICHHBIX CTaHIWM, OIpele-
JUTH B3aHMMOCBS3U MEXIY COJACPKaHHEM XUMHUYCCKIX
9JIEMEHTOB B ITOYBE U OJIH3IIC)KAIINX PACTCHUSIX.

OOBeKkTaMu UcCieI0BaHMsl OBUTH ITOYBBI U pacTe-
HUA Ha (OHOBBIX, aHTPONIOT€HHO- NPE0OPa30BaHHBIX U
TEXHOI'€HHO 3arps3HEHHBIX TEPPUTOPUSLX OCHOBHBIX
y310BBIX cTaHUMi 3amagHod I'py3um OT cTaHIMU
3ecradonu, yepe3z Camrpenua, Adarra, Cenaku, [loty,
Kobyneru no batymu.

Oobvexmul u MemoOvl UCC1€008AHUS

B xozxe moneBpIX HcciegoBaHUNA OBLIO OTOOpaHO
6onee 50 oOpasmoB mouBsl. Kaxnslit oOpaszer oTOu-
paJics 1Mo MPHUHIUITY «KOHBEPTa» W3 Pa3HBIX TOUYCK Ha
TEPPUTOPUH BOK3aJIOB: B MEKPEIHCOBOM MPOCTPaH-
cTBe (LIEHTP), a TAKXKE CIpaBa U CIIEBA HA PACCTOSHUH
20 M OT 1eHTpa.

2.1. Ilooeomosxa obpazyos

CoxpaHeHue U TPaHCIIOPTUPOBKa OOpa3LOB s
nabopatopHoro aHanu3a (MOJArOTOBKA W 3alOJTHEHUE
KOHTEHHEPOB, XpaHeHue, GUIbTpaLus 00pasloB U T.
I.) ocymecTBIsuuch B cootBercTBuu ¢ [OCT 31861-
2012.

W3 BBICYmIEHHOTO Ha BO3IyXe 00pasla yoaisuim
MEXaHUYECKUE TPUMECH, KOPHH PACTCHUN W KAMEIITKH.
[Mocne pa3phIXJIeHHS ¥ IPOCEUBAHUS Yepe3 CUTO C THa-
METpPOM STYSHKHN 1 MM HOYBY ACTHIN Ha YETHIPE YaCTH
¥ oTOMpany ycpeaHeHHyto npoly. s kaxmoit craH-
UK onpenessuiuch pH nouBsl U rymyec.

2.2. Onpedenenue majceaivlx Memaios

1,0000 r o6pasma nomemanu B GpapdopoBbiit TH-
resb, MpeABaApUTEIbHO JOBEACHHBIN IO MOCTOSHHOM
Macchl, M Harpesanu B mydene npu 450-500°C B Teue-
Hue | yaca. 3aTeM OXJIaKIalli B 3KCHKATOPE, B3BEIIIH-
BaJIM U PACCUUTHIBAIN KOJIHMYSCTBO OPraHUIECKHUX Be-
IIECTB MO pa3HHIE Macc.

W3 Turneit 00pasisl EpeHOCHIN B OTHEYTIOPHBIE
XUMHYECKHE cTakaHbl 00beMoM 100 cm?, qobasisiu 30
i cmecu 3HCI + 1HNOs;, BeinepxuBanu 15 MuHyT, a
3aTeM BBICYIIMBAJIM J0 CYXOro OcTarka. JTy Ipolie-
Iypy TPOBOJWIM ABaXKAbl. 3aTeM mpuiauBaimu 30 mi
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10%-HOi1 CONSIHON KUCTIOTHI, KATIATIIN U IIEPSHOCIITI
B MEpHBIE KOJOBI 00beMoM 50 cM?, TOBEPXY 3aIlOJTHHUB
TOH ke kucioTor. CojmepaHue THKEIBIX METAIIOB
OTIpeNeIsIIN Ha aTOMHO-a0COPOIIMOHHOM CIIEKTPOdO-
tomerpe AAnalyst 200 ¢ muamMeHHOW aToMH3aIMen
¢upmbl «Perkin Elmer» B cooTBeTcTBHM CO CTaHaap-
oM ISO §8288-1986.

Pe3ynomamut u oocyscoenue

Panee Hamu ObUIO MOKa3aHo [9], uTo rIyOHHA, C
KOTOpOH Opayin 0Opa3ibl MOYB, MPAKTUUECKH HE BIIU-
seT Ha copepkanne TM Ha Bcex BOK3anax JHHUHU T0u-
yicu — bopykomu, TO3TOMY 3aBHCHMOCTE COICpPIKaHUS

TM oT riryOHHEI cI0s B TaHHOH paboTe He n3ydamach -
00pasisl OTOUPATHCH TOIBKO C TIOBEPXHOCTHOTO CIIOS
tosmuHON 0-5 cM. [losrydeHHbIe TaHHBIC TPUBEICHBI
HIDKe B Tabmmme 1, corimacHO KOTOPBIM Hamboee 3a-
TPS3HEHHBIM YYacTKOM sIBIsieTcs Bok3an [lotu, a
HauMmeHee Abama. [To cTenenn cyMMapHOit 3arps3HeH-
HOCTH TSXKEIIBIMU METAJUTAMU JKEJIC3HOIOPOKHBIC BOK-
3aJibl PACIOJIararoTCs B CICAYIOUICH MOCIeI0BATENb-
HoctH (puc.1):

[otn— Cenaku—barymun—3ecradorn—KooOy-
nern— Camtpenna— Abara

Tabmmuma. 1.

Copepxanre TM Ha Tpex ydacTkax (B MEXPEIbCOBOM IPOCTPAaHCTBE, Ha 20 M pacCTOSIHUHU CIpaBa U CJIeBa) BOK-
3aJ10B, MI/KT'

Ob6pazen Cu Zn Pb Cd Mn Ni Co
CamTpenua, clieBa 74.0 108.8 44.0 3.4 1890 254.2 0.0
CamMtpenua, IICHTP 142.6 164.0 87.4 2.6 8940 214.8 0.0
CamTtpena, cpasa 47.6 240.2 162.0 2.8 1786 125.4 0.0

CeHaku, cieBa 59.8 95.8 61.8 2.2 2136 186.2 0.0
CeHakw, IIEHTp 248.0 105.6 476.2 2.8 10000 220.8 0.0
CeHnakw, cripaBa 302.8 145.8 63.6 0.8 7236 189.4 0.0
IToTu, crieBa 1064.0 339.6 49.2 0.1 1930 82.0 0.0
[oTu, HEHTp 257.4 144.7 149.3 1.5 6619 147.3 753
I[ToTu, cipaBa 42.2 70.7 19.7 1.4 5767 139.1 112.1
Batymu, cieBa 154.9 278.5 40.4 1.6 5700 338.4 71.3
Batymu, HieHTp 115.2 193.6 63.8 1.9 6195 191.8 128.2
Batymu, cripaBa 134.5 145.3 35.6 1.2 5497 223.7 81.8
3ecradonu, ciesa 99.8 1075 54.1 2.1 5024 265.7 107.3
3ecradoHu, IEHTP 59.8 72.4 27.8 2.1 6423 184.6 124.1
3ecradonu, cnpasa 65.3 95.7 29.1 2 5181 140.1 119
KobGyrnetn, ciea 83.3 84.3 68.5 2.6 1127 237.5 160.2
KoGynetu, rieHTp 161.6 110.3 49.9 2.5 1558 363.7 249.7
KobGyretn, cipaBa 152 131.6 52.3 0 1233 0 0
Aobarra, crieBa 94.6 78 40.4 0 988 0 0
Abara, neHTp 88.2 82.4 40 0 1024 0 0
Abaina, cipasa 86.4 83 35.1 0 1058 0 0
Feox“gf;em“ 8.62-74.38 57.40-92.60 [4.50-12.12 | 0.5 | 649-1631 (27.76-56.74| 12.4
AK? 55 150 100 5 1500 100 50

! — paccumran Ha ocHoBaHuu [5];
2 — namel Ha ocHoBanuu [10].
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Puc. 1. Cymmapnas 3a2paznenHocms msajiCenbimu MEMaiiamu JHcenesHo00podiCHOU aunuu 3ecmagonu-bamymu

Brum paccumTaHBl KOA(QQUIMEHTH KOHIICHTpa-
LMY 3arpsA3HUTENCH 1 CyMMapHbIN NIOKa3aTeb 3arps3-
HeHHs (Tabin.2) - MOCIeNOBaTeNFHOCTh IO 3arps3He-
HHIO U3MEHWIIACh CYIIECTBEHHBIM 00pa3oM:

Cenaku — 3ecradonu — batymu — I[lotu — Ko-
Oynern — Camtpenna — Abama.

Tabmura 2.
PaccunTannbie k03 duitneHTh KoHIeHTpauil TM Ui U3yYeHHBIX CTAHIUIA
Boxk3an Kc (Cu) | Ke(Zn) Kc(Pb) Kc(Cd) Kc(Mn) Kc(Ni) Kc(Co) > Kc

Camtpeaua 1.6 1.14 0.98 0.59 2.8 2.0 0 3.09
CeHaku 3.7 2.31 2 0.32 4.3 2.0 0 8.62
ITotu 1.82 0.77 0.72 0.2 3.18 1.2 1.87 3.79
barymu 2.45 1.37 0.47 0.32 3.87 2.5 1.87 6.86
3ecradonu 1.36 2.76 0.37 0.4 3.69 2.0 2.33 6.88
KobGynetn 2.4 0.71 0.57 0.34 0.87 2.0 2.73 3.62
Abarra 1.63 0.54 0.38 0 0.68 0.0 0 <0
nAK* 55 150 100 5 1500 100 50

CyMMapHBIi TIOKa3aTeslb XUMUYECKOTO 3arpsi3He-
HUS (ZC) XapakTepu3yeT CTENeHb XHMMHMYECKOTo 3a-
TPSA3HEHUS [I0YB U TPYHTOB 00CIIEyeMbIX TEPPUTOPUI
BPEIHBIMHU BEIIECTBAMH Pa3JIMYHBIX KIIACCOB OIACHO-
CTH U ONpeseNseTcs Kak cyMMa KO3 QHUIIMEeHTOB KOH-
HEHTPAIMN OTAEIBbHBIX KOMIIOHEHTOB 3arpsi3HEHUS 110
¢dopmyue:

Zc=Kcl+...+Kcit+...+Ken-(n-1),
[https://geoecology.nethouse.ru/page/146559],

TJIe N - YUCJIO OTIPE/IeNIIeMBIX KOMIIOHEHTOB,

Kci - k03¢ dULMEeHT KOHLIEHTPALMH 1-TO 3arpsI3Hs-
IOIIEro KOMIIOHEHTA, PaBHBIN KPaTHOCTH MPEBBILICHUS
COZlepKaHUS JAHHOTO KOMIIOHEHTA HaJ ()OHOBBIM 3HA-
yeHueM. B nanHOM ciydae kK03 GUIMEHTH! TEXHOTEH-
HOM KOHIIEHTPALUH OINPEAEISIIN Ka YacTHOE OT Jele-
HUS CPEJHEro 3HAuCHMs BEIMYMHBI 3arps3HEHUS] Ha
M[AK, a ve Ha ¢oH. [I1s OLEHKN YpOBHS 3arpsi3HEHUS
MIOYB PEKOMEHJIyeTCsl pACCUUTATh MHAEKCHI ZC a TaKkKe
onpenenuts KoHueHtpamuio TM Ha pedepeHTHBIX
ydacTkax [11], MOCKOIBKY HCHOJB30BaHUE (HOHOBOU
KOHLCHTPAI[UX [ CPAaBHEHUs BBI3BIBAET MHOTO BO-
MPOCOB U OMNACEHMH, XOTS M HMPUMEHSETCS MHOTMMH
UCCIIEIOBATEIAMH.

Iloutu Bce 3kcnepuMeHTalIbHbIE 3HaueHuss TM B
mo4YBax IPEBLIIIAJINA HOBBIC, TOBBIIICHHBIC HOPMbI
[AK [10]. IIpu Takom pacuere kod3pHUIMEHTOB KOH-
LEHTPALUd U CYMMapHOI'O IMOKa3aTessl XUMHYECKOIo
3arpsi3HEHUs BCE U3YUYEHHbIE TPUBOK3AIbHBIE YUACTKU
SIBJISIFOTCS HE3arpsI3HEHHBIMH.

U Bce xe 0co00ro BHUMaHUS 3aCIyKHBAET BBICO-
KO€ coJepXKaHHe MapraHiia IMOYTH BO BCEX NPHUBOK-
3aJIbHBIX I10YBaX, YTO CKOPEN BCETO YKa3bIBAET Ha MPH-
pOIHBINM XapakTep ucTOYHUKA. HanmeHnee 3arps3HeH-
HbIe cTaHuy — 310 Abamia u Kodynern. CocTosHre HX
MTOYBEHHOT'O NTOKPOBAa COOTBETCTBYET HU3KOH CTETIEHU
3arpsI3HEHUS. U IIO3TOMY HHM3KOMY 3KOJIOTMUECKOMY
pucky. Kypoptaeiii KoOynetn, a B 0COOCHHOCTH
Abamra SBISIOTCS TACCAKUPCKUMU U 3arpsA3HEHHE
MIPOUCXOJUT B OCHOBHOM 3a CUET TpPEHHs KOJeC O
penbChl, TOKONPUEMHUKA U KOHTakTHOU cetu. Ho, co-
IJIaCHO TOJYYEHHBIM JaHHBbIM, CaMTpenua Takke OT-
JIM4aeTcs HU3KUM CyMMAapHBIM [TOKa3aTeleM 3arpsi3He-
HUS, XOTS OHA SIBJISIETCS Y3JI0BOM I'py30MacCaKUPCKOM
cranmuei. [ToBbimenHas 00mas 3arpsiI3HEHHOCTh OTIIN-
YaeT CTaHIMU MOPTOBBIX ToponaoB Ilotu u barymu u
STOT YpOBEHb 3arps3HEHUs] 0OYCIIOBICH B OCHOBHOM
NIOTPY304HO-Pa3rpy304HbIMU IIPOLIECCAMHU.
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i HEeKOTOpHIX, Hanboee 3arps3HEHHBIX TMPH-
BOK3QJIBHBIX CTAHIMHA OBUTH OTPEIETICHBI ITOIBHKHEIC
dhopmsl amemenToB. Oka3anoch, YTO OHU COCTABISIOT
He Oornee 2% OT BaJOBOTO COJACPKAaHHUA DIICMEHTOB
(puc.2). Menp npakTHdeckn He oOpazyeT OOMEHHBIX
coenuneHuit, Cd 1 Mn UMEIOT MOBBIIICHHYIO TOBHK-
HOCTh M TOCTYMHOCTh pacterusM. Fe, Cu, Zn, Ni u Pb
HAXOJATCS B BUJIC JOCTYITHBIX COPOUPOBAHHBIX COCIU-
HeHwuil [12], a moBbIlLIEHUE COAEPIKAHUS TYMYCa COMPO-
BOXKJaeTCs yBearmueHneM KoHneHnTpamuu Pb, Cu, Zn u

Cd. ABtops! [11] momararot, yTo Ha HakorwieHue TM B
MOYBE B IMPOIIECCE IKCILTyaTalHH JKEJIE3HOW TOpOru
BJIMSICT UIMPOKHIA CIIEKTpP (haKTOPOB: HHTEHCUBHOCTH U
CKOPOCTb JBMIKECHHS MOE30B; BO3PACT IKEIC3HOM J0-
POTH U CTEIEHb ¢€ IKCIUTyaTalluy;, HadallbHast TOPMO3-
Hasi CKOPOCTh, TOPMO3HOM MyTh; XapaKTep U 0OBEMBI
MEPEBO3UMBIX TPY30B; IMOTOJHBIC YCIOBHS, pelibed;
rpaHyJIOMETPUYCCKUN U XUMHUUYCCKUI COCTaB MOYBEI,
PACTUTENIBHBIN MTOKPOB.
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CamTtpeausa CeHaku MoTwn Abawa batymun
Cu-Ban. Cu-noas.
Puc.2. Coomnowenue 6anogoii u no08UNICHOU Gopm meou
3akniouenue Jlutepatypa

[MonydeHHbIe SKCHEpUMEHTANbHBIE (aKThI ele
pa3 CBUIETENBCTBYIOT O TOM, YTO >KEIEe3HOAOPOXKHBIN
TPAHCIOPT ABJISIETCS MCTOYHUKOM sMmuccun TM B
MOYBY, TMOJATBEPXKAAIOT HEOOXOAUMOCTH M aKTyallb-
HOCTb IIOCTOSIHHOTO KOHTpOJs coxaepxkanus TM B
Mo4yBe OOBEKTOB IKEJIE3HOJOPOKHONH HHPPACTPYK-
TYypHL.

CocTosiHME TOYBEHHOTO MOKpPOBAa  CTaHIUH
Abamra CcOOTBETCTBYET HH3KOMY 3KOJIOTHYECKOMY
PUCKY M HU3KOH CTENEHM 3arpsi3HEHHs, MOCKOJIBKY
CTaHLUSA SIBJIAETCS MACCAXKUPCKOW U 3arpsi3HEHHE MPO-
HCXOIUT B OCHOBHOM 32 CUET MEXaHHYECKOTO TPEHHUS
KOJIEC O PEJIbCHI, TOKOIPUEMHHKA M KOHTaKTHOH ceTu.
3arps3HeHHe MOYBEHHOT0 TIOKPOBa CTaHINi batymu n
ITotn xapakTepu3yeTcsi 3HAUMTENbHBIM ITOTEHIHAIIb-
HBIM 3KOJIOTHYECKHM PUCKOM U OY€Hb BBICOKOII CTere-
HBIO 3arpsi3HEHMSA. DTH CTaHLUU SIBJISIOTCS TPpy30Iac-
Ca)KUPCKHMH, M IOJIYYEHHBIH ypOBEHb 3arps3HEHHs
00YCIJIOBJIEH B OCHOBHOM IIOTPY304YHO-Pa3rpy304HBIMHU
IpoleccaMl COBMECTHO ¢ MopTaMu. IlouBeHHBIH mo-
kpoB crannuii KoOynern u Camrpenua xapakrepusy-
€TCsl CPEAHHUM MOTEHIHAIbHBIM  HKOJOTHUECKUM
PHCKOM M YMEPEHHOH CTENeHbI0 3arps3HeHHs. XOTs
JTaHHAs CTAHIIMS B OCHOBHOM HCIIONB3YETCS JUIA Iepe-
(hopMupOBaHKS TPY30BBIX MOE3JOB, HO H3-3a IeEpe-
BO3KHM OOJIBIINX 00BEMOB HACBHIITHBIX PYIHBIX TPY30B B
nouy nomnagarT TM.
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2. N. Yu, YuN. Vodyanitskii, A. Vasil’ev A, T.
Savichev A, A.N. Chashchin, The influence of techno-
genic and natural factors on the content of heavy metals
in soils of the middle CisUrals region: the town of
chusovoi and its suburbs, Eurasian Soil Sci. 43 (9)
(2010) 1011-1021;

3. Yu N. Vodyanitskii, A.T. Savichev, A.A. Va-
sil’ev, et al., Contents of heav alkaline earth (Sr, Ba)
and rare earth (Y, La, Ce) metals in technogenically
contaminated soils, Eurasian Soil Sci. 43 (7) (2010)
822-832.

4. Yan, G., Mao, L., Liu, S., Mao, Y., Ye, H,,
Huang, T., Li, F., Chen, L., 2018. Enrichment and
sources of trace metals in roadside soils in Shanghai,
China: a case study of two urban/rural roads. Sci. Total
Environ. 631-632, 942-950. https://doi.org/10.1016/j.
scitotenv.2018.02.340).

5. G. Gambashidze, T. Urushadze, E. Blum, A.
Mentler. Heavy metal in soils of West Georgia.
Pochvovedenie, 2014, Ne§, 1-11;

6. Rasa Vaiskunaite, Vilma Jasiuniene. The anal-
ysis of heavy metal pollutants emitted by railway
transport. 2020, Volume 35 Issue 2: 213-223;

7. Witkomirski, B.; Sudnik-Wojcikowska, B.;
Galera, H.; Wierzbicka, M.; Malawska, M. 2011. Rail-
way transportation as a serious source of organic and



Sciences of Europe # 179, (2025)

16

inorganic pollution, Water, Air, & Soil Pollution: an In-
ternational Journal of Environmental Pollution 218 (1—
4): 333-345;

8. Akhalbedashvili L., Todradze G., Kvatashidze
R., Loria N., Gagniashvili N., Janashvili N., Jalaghania
S., Surguladze R., Ukleba, Brokishvili M. M. The mo-
bile forms of heavy metals in soils of railway stations
of Georgia. Sciences of Europe Nel55, (2024) 15-18;

9. Akhalbedashvili L., Kvatashidze R., Todradze
G., Loria N., Janashvili N., Jalaghania S., Gagniashvili
N. ,,The mobile forms of heavy metals in soils of rail-
way stations of Georgia“, Sciences of Europe, Czech
Republic. 2023, No 129, 48-52;

10. https://sakdrisiblog.wordpress.com/sakdrisi-
ge/rmg/hard-metals/;

11. A.V. Samarska, Y.V. Zelenko. Assesment of
the railway influence on the heavy metal accumulation
in soil. Ekoloris Ha Tpancnopri. 2018, 6, 24-32 doi
10.15802/stp2018/140551;

12. Cupomist T.U. Cucrema dopm coeanHeHUi
XMMHUYECKHX JJIEMEHTOB B MOYBaX U PAaCTEHHSX HOrO-
BocToka 3amamnoit Cubupu. Atopedepar. Hosocu-
oupck, 2019.



https://sakdrisiblog.wordpress.com/sakdrisi-ge/rmg/hard-metals/
https://sakdrisiblog.wordpress.com/sakdrisi-ge/rmg/hard-metals/

17 Sciences of Europe # 179, (2025)

ECONOMIC SCIENCES

A STATISTICAL ASSESSMENT OF AZERBAIJAN’S EXPORT DYNAMICS WITH BELARUS,
KAZAKHSTAN, KYRGYZSTAN: TRENDS, DETERMINANTS, AND ECONOMIC LINKAGES

Ibrahimkhalilova I.,

Asadzade G.,

Mirzazade R.

Academy of the State Customs Committee of Azerbaijan
DOI: 10.5281/zen0do.18083922

ABSTRACT

The aim of this research is to statistically analyze Azerbaijan’s export operations with Belarus, Kyrgyzstan
and Kazakhstan and to identify the evolving trade capacity between the countries over the period 2004-2024.
Using descriptive statistics, covariance, and correlation analyses, the study examines how fluctuations in export
volumes influence Azerbaijan’s GDP and trade turnover. The results show that changes in export activity—driven
by external factors such as global financial crises, pandemics, regional trade agreements, and currency volatility—
have measurable effects on Azerbaijan’s macroeconomic indicator.

The research also evaluates Azerbaijan’s trade relations with Kazakhstan from 2005 to 2024, highlighting
key determinants such as infrastructure development, the role of regional transport corridors including TRACECA
and the Trans-Caspian Middle Corridor, and the increasing contribution of non-oil sectors such as agriculture,
chemicals, and machinery. The findings indicate that export diversification, improved logistics connectivity, and
institutional cooperation significantly enhance bilateral trade resilience.

Overall, the analysis demonstrates that exports, GDP, and turnover are closely interconnected: increases in
one variable generally correspond to rises in the others. The study concludes that Azerbaijan’s trade relations with
Belarus and Kazakhstan, Kyrgyzstan are shaped by both structural economic reforms and external shocks, and that
continued investment in non-oil sectors and transport infrastructure is essential for strengthening sustainable,

multi-sectoral regional economic cooperation.

Keywords: Azerbaijan, Belarus, Kyrgyzstan, Kazakhstan, export, GDP, turnover, statistic analyses.

Introduction

Following the collapse of the Soviet Union, Azer-
baijan began establishing independent economic rela-
tions with foreign countries, including members of the
newly formed Commonwealth of Independent States
(CIS). Within this regional framework, trade coopera-
tion has played an essential role in shaping Azerbai-
jan’s economic diplomacy and its strategy for regional
integration. Although Azerbaijan has increasingly ex-
panded its engagement with global markets, the CIS
continues to be a major destination for its exports due
to historical ties, logistical advantages, and geographic
proximity.

Azerbaijan’s trade relations with Kazakhstan,
Kyrgyzstan, and Belarus are strongly influenced by
their shared Soviet legacy, which has facilitated the
movement of goods, services, and investments while
contributing to regional economic stability. Statistical
indicators show that Azerbaijan’s exports to CIS coun-
tries have fluctuated significantly in both volume and
structure over time. For instance, in 2013 Kazakhstan
accounted for about 4.3% of Azerbaijan’s total exports
to the CIS, valued at roughly 64.2 million USD. This
demonstrates Kazakhstan’s position as a secondary yet
gradually expanding market, particularly as Azerbaijan
works to diversify its export base beyond hydrocar-
bons.

Azerbaijan’s export composition to Kazakhstan
has traditionally consisted of oil and oil-based products,
as well as chemical materials and agricultural goods.
However, recent policy measures aimed at fostering
non-oil exports have increasingly diversified the prod-
uct structure. Belarus has also emerged as one of Azer-

baijan’s significant post-Soviet trade partners, with bi-
lateral relations strengthening considerably in recent
years. As a CIS member, Belarus plays a crucial role in
Azerbaijan’s export strategy.

Azerbaijan’s partnership with Kyrgyzstan, though
smaller in scale, remains noteworthy. Both countries
share similar post-Soviet economic development paths
and have pursued greater cooperation in trade and in-
vestment. Kyrgyzstan’s economy includes developing
sectors such as agriculture, textiles, and mining—par-
ticularly gold. Despite having a modest trade volume
compared to other partners, exports from Azerbaijan to
Kyrgyzstan have grown steadily, increasing nearly
elevenfold from 2.736 million USD in 1992 to 29.663
million USD in 2024.

Recent Publication

In recent decades, trade relations between Azer-
baijan, Kazakhstan Kyrgyzistanand Belarus have at-
tracted growing academic and policy interest due to
their shared strategic location, economic potential, and
complementary export structures.

he study of Azerbaijan’s foreign trade and export
operations, particularly in the context of post-Soviet
economic integration, has been a focus of numerous
scholarly works. Following the dissolution of the So-
viet Union, Azerbaijan established independent eco-
nomic relations with neighboring CIS countries, in-
cluding Belarus, Kazakhstan, and Kyrgyzstan. This
process has been influenced by historical, geopolitical,
and logistical factors, with trade cooperation playing a
key role in shaping the country’s economic diplomacy
and regional integration strategy (Dragneva &
Wolczuk, 2017; Libman & Vinokurov, 2012).
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A.D. Gronsky (2019) emphasizes that Belarus—
Azerbaijan relations developed slowly initially due to
limited mutual interest but gradually expanded through
economic cooperation and political engagement. Sha-
dunts (2021) further notes that industrial collaboration,
particularly in manufacturing and logistics, has
strengthened bilateral trade. Kukharska (2018) high-
lights the industrial and political foundations that un-
derpin this cooperation, indicating that Belarus has
emerged as a significant partner for Azerbaijan among
post-Soviet states. Huseynova and Qurbanova (2025)
argue that state policy, particularly in transport and lo-
gistics, is crucial in supporting these trade relations.

Kazakhstan represents a strategically important
partner due to its geographical location and role in re-
gional transport corridors, including TRACECA and
the Trans-Caspian Middle Corridor. Sadri (2019) and
Overland (2013) demonstrate that energy trade and in-
frastructure investments have been central to the devel-
opment of Azerbaijan—Kazakhstan trade ties. Statistical
analyses indicate that Azerbaijan’s GDP and exports to
Kazakhstan are positively correlated, reflecting the mu-
tual reinforcement of economic growth and trade activ-
ity (Hiiseynova, 2022; Huseynova, 2023). Pomfret
(2019) emphasizes the diversification of exports into
non-oil sectors, such as agricultural and machinery
products, as a key driver of resilience in bilateral trade.

Trade with Kyrgyzstan, while smaller in volume
compared to Belarus and Kazakhstan, has shown steady
growth over time. Turgunbekova (2020) highlights that
Kyrgyzstan’s trade structure relies on agriculture, tex-
tiles, and mining exports. However, statistical studies
(Guliyev & Huseynova, 2016; Huseynova, 2020) sug-
gest that Azerbaijan’s non-oil exports to Kyrgyzstan
are volatile, reflecting sensitivity to external shocks, lo-
gistical constraints, and the dependence of Azerbaijan’s
domestic economy on oil and gas. The correlation be-
tween Azerbaijan’s GDP and exports to Kyrgyzstan is
moderate, indicating that economic growth alone is not
sufficient to stabilize export flows in non-oil sectors.

The literature emphasizes the broader context of
Eurasian integration and regional trade corridors.
Vinokurov (2017) and Vickerman (2018) note that
transport infrastructure, including pipelines, ports, and
railways, is essential in facilitating trade and regional
economic development. Dragneva and Wolczuk (2017)
argue that the Eurasian Economic Union and other re-
gional frameworks create structural opportunities for
Azerbaijan to diversify its trade beyond hydrocarbons.
Empirical studies using econometric models
(Huseynova, 2023; Alirzayev & Huseynova, 2025)
demonstrate that macroeconomic variables, such as
GDP, exchange rates, and policy interventions, signifi-
cantly influence trade dynamics.

Several studies highlight the importance of trade
policy and macroeconomic management in shaping
Azerbaijan’s export performance. Sachs and Warner
(1995), Edwards (1998), and Harrison (1996) empha-
size the link between openness, productivity, and
growth in developing economies. Recent analyses by
the World Bank (2023) and the IMF (2024) underscore
the impact of trade facilitation, infrastructure invest-
ment, and institutional efficiency on Azerbaijan’s ex-

port operations. Similarly, the WTO (2023) trade pol-
icy review for Kazakhstan provides insights into re-
gional trade regulations affecting Azerbaijan’s bilateral
commerce.

A growing body of literature employs econometric
modeling to analyze Azerbaijan’s trade patterns.
Huseynova (2020, 2022, 2023) and Guliyev &
Huseynova (2016) utilize correlation, covariance, and
regression analyses to quantify the relationship be-
tween GDP, trade turnover, and export performance.
These studies demonstrate that while exports to coun-
tries like Belarus and Kazakhstan show strong positive
associations with Azerbaijan’s GDP, exports to smaller
partners like Kyrgyzstan are more volatile, reflecting
non-oil trade vulnerabilities. Charkasov & Huseynova
(2024) further explore factors influencing foreign direct
investment, indicating that stable economic policies
and infrastructure development are critical to maintain-
ing trade growth.

The reviewed literature collectively indicates that
Azerbaijan’s trade relations with CIS countries are
shaped by a combination of macroeconomic perfor-
mance, infrastructure development, policy frameworks,
and geopolitical factors. Exports to Belarus and Ka-
zakhstan are more stable and closely linked to GDP
growth, while trade with Kyrgyzstan exhibits higher
volatility due to dependence on non-oil sectors and lo-
gistical challenges. The literature emphasizes the role
of diversification, transport corridors, and institutional
cooperation in enhancing trade resilience. These find-
ings provide a strong foundation for the empirical anal-
ysis of Azerbaijan’s export operations between 2004
and 2024.

Methodology: This research employs a quantita-
tive approach to examine the dynamics of Azerbaijan’s
export operations and trade relations with Kazakhstan,
Belarus, and Kyrgyzstan over the period 2004-2024.
The methodological framework integrates descriptive
statistics, correlation and covariance analysis, and re-
gression modeling to evaluate the relationship between
Azerbaijan’s macroeconomic indicators—primarily
GDP and total trade turnover—and the country’s bilat-
eral export performance.

Empirical analysis: The purpose of this section is
to analyze the statistical dynamics of Azerbaijan’s ex-
ports to Kazakhstan from a macroeconomic perspec-
tive, focusing on trade volume, structure, and the key
determinants influencing export performance. The
analysis forms part of a broader research project on
Azerbaijan’s trade with CIS countries, which also ex-
amines export relations with Kazakhstan, Belarus and
Kyrgyzstan. By comparing these cases, the study aims
to provide an integrated understanding of Azerbaijan’s
regional trade performance and its implications for eco-
nomic diversification and sustainable growth.

Azerbaijan export operation to the Belarus is indi-
cated in the Figure 1. Their international relationship
has increased from 2004 to 2009. However, the finan-
cial crises cause reduction over the export process. This
process hited its peak level thanks to economic and in-
dustry agreements which Azerbaijan send the agricul-
tiral products to Belarus in 2011.The importer country
experienced the economic recession which currency
sharply depreciated at the end of that year. So that, the
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import of Belarus declined in 2012. In 2015, the price
of oil fell and Azerbaijan dealing with devaluation
twice. In the following years, the document signed be-
tween Azerbaijan and Belarus, which is contain new
project about logistic relationship. Nevertheless, export

to Belarus reduced due to COVID-19 in 2019. After the
pandemic, trade has recovered again. The Russia and
Ukranie conflic influence to Belarus, because Belarus
is forced to think its trade policy with Azerbaijan again
due to its western borders are closed.

Export to Belarus
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Figure 1: Azerbaijan export operation to the Belarus (2004-2024)

GDP of Azerbaijan is described in. Azerbaijan’s
GDP has grew between 2004 and 2007. However, the
growth started to decline due to financial crisis in 2007.
This affect recovered after 2009 and increased over the

following years. Furthermore, the rate of GDP experi-
enced plummet in 2015, which caused by devaluation.
It rose slightly until Covid-19 in 2020. GDP has been
affected by export process which has decreased. In the
following years, the amount of GDP went up.

GDP of Azerbaijan
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Figure 2: GDP of Azerbaijan(2004-2024)

These two graphs represent Azerbaijan’s annual
export operations to Kyrgyzstan and Azerbaijan’s an-
nual GDP from 2004 through 2024. With the comple-
tion of Baku— Tbilisi-Ceyhan pipeline, first oil
plumped in 2005. In early-2000s

Azerbaijan’s economy experience a growth duty
the oil-gas export operations. While export operations
to Kyrgyzstan approximately remain stable, Azerbai-
jan’s GDP increase roughly from 8680 mIn. USD up to
44297 min. USD between 2004 and 2009. This reflects
that in this time period Azerbaijan —Kyrgyzstan trade

relations is weak. Because of the dependent on oil sec-
tor, after 2009 Azerbaijan’s GDP still countinues to in-
crease untill 2015. In other hand, Graph 1 demonstrates
that export to Kyrgyzstan experiences syrges and
plunges, even it reachs one of its peaks in 2010. This
inconsistency between mowements if Azerbaijan’s
GDP and Azerbaijan’s export operations to Kyrgyzstan
reflects that Azerbaijan’s trade operations with Kyrgyz-
stan has limited impact to Azerbaijan’s overall econ-
omy. Since the export to Kyrgyzstan usually involves
with non-oil sector, the effect is minor.
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Export to Kyrgyzstan

70000
60000
50000
40000
30000
20000
10000

2004
2005
2006
2007
2008
2009
2010
2011
2012

2013

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

Figure 3: Azerbaijan export operation to the Kyrgyzstan (2004-2024)

Figure 4 demonstrates that The annual dynamics
of Azerbaijan’s exports to Kazakhstan between 2005
and 2024 reflect both external shocks and internal pol-
icy-driven factors. Rapid growth in 2006-2008, peak-
ing in 2008, was fueled by high oil prices, expanding
hydrocarbon output, and investment in transport and lo-
gistics infrastructure along the Caspian Sea corridor.
The subsequent drop in 2009 coincided with the global
financial crisis, which temporarily reduced demand for
international trade. Exports gradually recovered be-
tween 2010 and 2013 due to macroeconomic stabiliza-
tion, modest oil price recovery, and initial diversifica-
tion efforts targeting non-oil sectors. Moderate growth
between 2016 and 2019 reflects Azerbaijan’s strategic
shift toward non-oil products and operationalization of
the Trans-Caspian International Transport Route
(TITR). The temporary stagnation in 2020 was largely
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due to the COVID-19 pandemic, while a strong re-
bound in 2021-2024 resulted from digitalization of
customs procedures, improved corridor efficiency, and
targeted bilateral investment projects.

The combined trend analysis of GDP and exports
to Kazakhstan shows that, from 2005 to 2024, Azerbai-
jan’s GDP fluctuations, influenced by oil prices and
economic policies, created a favorable but not directly
proportional environment for exports to Kazakhstan.
Trade growth was driven mainly by diversification into
non-oil products—plastics, beverages, mechanical
equipment, textiles, and agricultural goods—alongside
infrastructure improvements and institutional coopera-
tion. Overall, exports evolved from energy-dependent
flows to a resilient, multi-sectoral pattern, highlighting
that structural reforms, rather than GDP alone, are the
key drivers of bilateral trade growth.

Export to Khazakhstan
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Figure 4: Azerbaijan export operations to Kazakhstan

Descriptive analysis uses statistical methods to
summarize and organize characteristics of a dataset,
making it easier to understand
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Descriptive Statistics of Export to Belarus and GDP of Azerbaijan

Table 1.

Export to Belarus GDP

Mean 70902.70476 | Mean 50339.55714
Standard Error 33476.21447 | Standard Error 4456.85363
Median 15095.1 | Median 48852.5
Mode #N/A Mode #N/A

Standard Deviation 153407.2868 | Standard Deviation 20423.86912
Sample Variance 23533795645 | Sample Variance 417134429.9
Kurtosis 12.2119188 | Kurtosis -0.439277503
Skewness 3.3725904 | Skewness -0.451388411
Range 665981.4 | Range 70127.1
Minimum 789.3 | Minimum 8680.4
Maximum 666770.7 | Maximum 78807.5
Sum 1488956.8 | Sum 1057130.7
Count 21 | Count 21
Largest(1) 666770.7 | Largest(1) 78807.5
Smallest(1) 789.3 | Smallest(1) 8680.4
Confidence Level(95.0%) 69830.15975 | Confidence Level(95.0%) 9296.833762

This table shows the Descriptive Statistics of ex-
port to Belarus and GDP of Azerbaijan. In this graph
gives the mean which means the avarage of all indica-
tor. Standard devaition discribe that how the number far
from mean. In export analyses, standard deviation
higher than mean, so that, information is changable, it
isn’t stabil. However, in the GDP mean of data is less
that standard deviation, therefore changes is less, have
stability. Median divide the information into two parts.
The median of export is 15095.1 and the median of

GDP is 48852.5. Kurtosis is positive number in both,
which their distribution is peakness. Skewness is also
positive, it is higer than zero, so that distributions are
rightside. Furthermore, in this graph 21 years are de-
cribed. The higest number is 666770.7 for export in
2011 and 78807.5 for GDP in 2022. The lowest number
in export and GDP is 789.3 and 8680.4 in and 2004 re-
spectively. The total export is higer than total GDP of
Azerbaijan over 21 years. It shows that Azerbaijan had
open international trade with other countries.

Table 2

Descriptive Statistics of Export to Kyrgyzstan and GDP of Azerbaijan
Export to Kyrgyzstan GDP of Azerbaijan
Mean 12769,6 Mean 50339,55714
Standard Error 3402,62278 Standard Error 4456,85363
Median 5637,8 Median 48852,5
Mode H#N/A Mode H#N/A
Standard Deviation 15592,77645 Standard Deviation 20423,86912
Sample Variance 243134677,5 Sample Variance 417134429.9
Kurtosis 2,860161176 Kurtosis -0,439277503
Skewness 1,760131026 Skewness -0,451388411
Range 58997,2 Range 70127,1
Minimum 341,1 Minimum 8680,4
Maximum 59338,3 Maximum 78807,5
Sum 268161,6 Sum 1057130,7
Count 21 Count 21
Largest(1) 593383 Largest(1) 78807,5
Smallest(1) 341,1 Smallest(1) 8680.,4
Confidence Level(95.0%) 7097,746745 Confidence Level(95.0%) 9296,833762

Table 2 represent the descriptive statistics of Azer-
baijan’s GDP and Azerbaijan’s export to Kyrgyzstan
from 2004 to 2024.

This analysis examines Azerbaijan’s GDP along-
side its exports to Kyrgyzstan to understand overall
economic performance and trade patterns.

The mean of Azerbaijan’s annual GDP is analyzed
as $50339,55714 mlIn. indicating average level of eco-
nomic output, while this indicator is $12769,6 thou-
sands in export side. In both sides mean is higher than
median which demonstrates positive skew, meaning
there are some years exports and GDP is higher than
usual or expected value.
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The standard error of Azerbaijan’s GDP is more
than the standard error of export to Kyrgyzstan which
reflecting that economic output is less stable compared
with export trade patterns.

The kurtosis of Azerbaijan’s GDP is approxi-
mately is -0.439 and indicating that distribution is soft-
ness and slightly flat distribution. Negative kurtosis
suggests that Azerbaijan’s GDP did not experience

sharp decreases and increases and moderate and stable
economic condition.

The skewness of Azerbaijan’s GDP is -0.451. It
means that skewness is less than zero and distribution
is in left side or left-skewed. This indicates that there
were a few years less than average GDP and reduced
overall average and reflects moderate and stable econ-
omy.

Table 3

Descriptive Statistics of Export to Kazakhstan and Turnover of trade between Azerbaijan and Kazakhstan

Turnover of trade between
Azerbaijan and Kazakh-
Export to Kazakhstan stan
Mean 74108,05 Mean 275696,495
Standard Error 14591,5198 Standard Error 30982,41415
Median 49735 Median 241901,8
Mode #N/A Mode #N/A
Standard Deviation 65255,26036 Standard Deviation 138557,5683
Sample Variance 4258249004 Sample Variance 19198199730
Kurtosis 5,517185605 Kurtosis -0,075442118
Skewness 2,079300582 Skewness 0,747472278
Range 273082,4 Range 485910,1
Minimum 17166,1 Minimum 112511,2
Maximum 290248,5 Maximum 598421,3
Sum 1482161 Sum 5513929.9
Count 20 Count 20
Largest(1) 2902485 Largest(1) 598421,3
Smallest(1) 17166,1 Smallest(1) 112511,2
Confidence Level(95.0%) 30540,40194 Confidence Level(95.0%) |64846,93808

All figures for both export values and trade turno-
ver are reported in thousands of USD. The descriptive
indicators reveal clear structural differences between
Azerbaijan’s export volumes to Kazakhstan and the
overall bilateral trade turnover. The mean values show
that trade turnover (= 275,696 USD) is almost four
times higher than direct exports (= 74,108 USD), con-
firming Kazakhstan’s strong significance in reciprocal
trade flows. The minimum-maximum values and range
indicate that turnover (range =~ 485,910 USD) fluctuates
more widely than exports (range ~ 273,082 USD), re-
flecting greater variability driven by Kazakhstan’s ex-
ports to Azerbaijan. Distributional indicators also high-
light important contrasts: both datasets exhibit positive
skewness, yet exports (skewness =~ 2.08) have more
pronounced right-tailed asymmetry, meaning some
years experience unusually sharp export increases. Re-
garding kurtosis, export data show a leptokurtic struc-
ture (= 5.51), indicating extreme peaks and heavy tails,
while trade turnover has slightly negative kurtosis (= —
0.07), reflecting a flatter and softer distribution with
fewer extreme deviations.

Result of the dispersion analysis about Kazakh-
stan, Belarus, Kyrgyzstan between the Azerbaijan
GDP.

Accordingly, dispersion for Azerbaijan exports to
Kazakhstan equals (65,255.26)* ~4.26 x 10°, while dis-
persion for trade turnover equals (138,557.57)* = 1.92
x 10'°. These results confirm that turnover exhibits sub-
stantially higher variance, indicating broader fluctua-
tions around its mean compared to the more concen-
trated export values.

The dispersion values calculated for Azerbaijan’s
exports to Belarus and for Azerbaijan’s GDP illustrate
the degree of variability in each indicator over the ex-
amined period.

Variance of Exports to Belarus:

Ofxport = 23,533,795,643.34 thousand USD

This extremely high variance indicates that Azer-
baijan’s exports to Belarus have been highly unstable
and volatile during the analyzed years. The large fluc-
tuations suggest that export volumes experienced sig-
nificant increases and decreases rather than following a
steady trend. Such variability can be associated with:
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o Changes in trade agreements or political rela-
tions
o External shocks (economic crises, pandemics,

sanctions)
o Shifts in demand for Azerbaijan’s exported
goods

o Variations in the composition of exported
products (oil vs. non-oil goods)

The high dispersion reflects an export pattern that
lacks consistency, highlighting sensitivity to external
and internal economic conditions.

Variance of GDP:

oépp = 417,134,429.83 thousand USD

Compared with export variance, GDP shows
much lower dispersion, indicating that Azerbaijan’s
overall economic output is relatively stable. Although
GDP grows or contracts over time, the magnitude of its
fluctuations is far smaller than the fluctuations ob-
served in exports to Belarus. This is expected because:

o GDP is a broad macroeconomic indicator in-
fluenced by many sectors

o Large economies typically show smoother
long-term growth patterns

o Temporary shocks in specific export markets
do not immediately cause extreme changes in GDP

The comparison between the two variances shows
that:

e Exports to Belarus are highly volatile, expe-
riencing large jumps and declines.

e GDP is considerably more stable, showing
moderate and predictable changes over time.

This implies that while Azerbaijan’s bilateral trade
with Belarus is strongly affected by external conditions
and sector-specific dynamics, the country’s overall
economy remains more robust and less sensitive to
fluctuations in this single export market.

Table 4
Correlation Analysis of Azerbaijan exports operation to Belarus and GDP of Azerbaijan
Export to Belarus GDP of Azerbaijan
Export to Belarus 1
GDP of
Azerbaijan 0.23951 1

Based on studies, correlation coefficient equal 1
during given years, it means that have stong relations

between the variables. On the other hand, relations be-
tween variables is 0.23951, it shows that they have
weak positive relations.

Table 5

Correlation Analysis of Azerbaijan exports operation to Kazakhstan and Turnover of trade between Azerbaijan
and Kazakhstan

Export to Kazakhstan

Turnover of trade between Azerbaijan and Kazakhstan

Export to Kazakhstan 1

Turnover of trade 0,629523359

The correlation coefficient between Azerbaijan’s
exports to Kazakhstan and the total trade turnover
equals r = 0.6295, indicating a moderately strong posi-
tive relationship. This means that increases in Azerbai-
jani exports are generally associated with correspond-
ing increases in overall bilateral trade. Although the
correlation is not perfect, suggesting that turnover is
also influenced by factors such as Kazakhstan’s exports
to Azerbaijan, logistics costs, and regional economic
conditions, the result nonetheless confirms that export

growth is a key driver of increasing bilateral trade vol-
umes. The positive correlation between Azerbaijan’s
exports to Kazakhstan and the overall trade turnover
can be partially explained by the structural factors shap-
ing bilateral economic relations. Over the years, both
countries have strengthened cooperation through
transport and logistics infrastructure, including oil
pipelines, railway lines, and seaports, which signifi-
cantly facilitate the movement of goods.

Correlation Analysis of Azerbaijan exports operation to Kyrgyzstan and GDP of Azerbaijan Table 6
Export to Kyrgyzstan GDP
Export to Kyrgyzstan 1
GDP 0,568459422 |

Table 6 represents correlation coefficient between
GDP and export. Correlation coefficient measures de-
gree of relation between 2 indicators. As provided in
table 1.4, correlation coefficient is approximately 0.56
(0.3 <0.56 <0.7) and this variable indicates that there
is middle relation between GDP and Export. This indi-

cator shows GDP and Export move in the same direc-
tion, but they are not perfect. There is inconsistency be-
tween GDP and export as a result of external factors
such as Azerbaijan’s dependence on oil-sector, chang-
ing Kyrgyzstan demand, trade policies etc.
Conclusion: The economic, political, and cultural
relationship between Azerbaijan and Kazakhstan has
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developed into a strong and strategically important
partnership for the wider region. Statistical and corre-
lation analyses indicate that Azerbaijan’s trade with
Kazakhstan has a meaningful connection to its GDP,
demonstrating the mutually supportive relationship be-
tween economic growth and export performance. Over
the past twenty years, the structure and volume of ex-
ports have been shaped by several factors, including the
expansion of transport and logistics infrastructure—
such as ports, railways, pipelines, the Baku Grain Ter-
minal, and the Aktau Logistics Center—alongside ef-
forts to diversify export products beyond traditional hy-
drocarbons. These developments, combined with
changes in global market conditions and the growing
use of alternative transport routes such as the Middle
Corridor and TRACECA, have all contributed to shifts
in trade dynamics.

Political stability, continuous high-level dialogue,
and targeted investment in energy, transport, and indus-
trial sectors have further strengthened economic inte-
gration between the two countries. Regional initia-
tives—from the BTC and Trans-Caspian pipelines to
joint industrial projects—have played a significant role
in shaping bilateral trade and ensuring smoother cross-
border flows of goods. Additionally, cultural and his-
torical ties, reinforced through cooperation under or-
ganizations such as the Turkic Council and
TURKSOQY, have enhanced mutual trust and created fa-
vorable conditions for long-term partnership.

In the current geopolitical landscape, Azerbaijan—
Kazakhstan relations play a key role in improving re-
gional connectivity, providing alternative trade and en-
ergy corridors that reduce dependency on traditional
routes and enhance economic resilience. The involve-
ment of regional powers such as Turkey and China fur-
ther underscores the importance of this partnership, as
it contributes to stability, energy security, and efficient
transport networks across Eurasia. Overall, the cooper-
ation between Azerbaijan and Kazakhstan highlights
how coordinated action across economic, infrastruc-
tural, political, and cultural spheres—supported by
modern logistics systems—can advance sustainable de-
velopment, deepen regional integration, and create new
strategic opportunities.

Evidence from export operations also shows nota-
ble fluctuations in Azerbaijan’s exports to Belarus be-
tween 2004 and 2024. These variations were linked to
external factors such as economic crises, trade policies,
and global disruptions. Correlation and covariance
findings confirm strong positive relationships between
exports, GDP, and trade turnover, indicating that these
indicators generally move in the same direction; how-
ever, the analysis also reveals that additional economic
factors must be considered when studying export per-
formance.

Similarly, the research on Azerbaijan—Kyrgyzstan
trade relations from 2004 to 2024, based on descriptive
statistics, covariance, correlation coefficients, and re-
gression analysis, shows that while Azerbaijan’s GDP
followed a relatively stable upward trend, exports to
Kyrgyzstan fluctuated significantly. These sharp fluc-
tuations stem from Azerbaijan’s heavy reliance on the
oil-gas sector and the predominantly non-oil nature of
exports to Kyrgyzstan. The results provide meaningful

insights for policymakers and businesses seeking to
strengthen bilateral trade, particularly by improving
transport infrastructure, reducing trade costs, and
broadening the range of exported goods. Future studies
may expand this analysis by including additional Asian
countries to explore regional trade patterns more com-
prehensively.

Discussion.The overall analysis of Azerbaijan’s
bilateral trade relations with Kazakhstan, Belarus, and
Kyrgyzstan from 2004 to 2024 reveals important dy-
namics that extend beyond simple trade flows and re-
flect deeper economic, structural, and geopolitical fac-
tors. The strong positive correlations observed between
Azerbaijan’s GDP, total trade turnover, and export per-
formance—particularly in the case of Kazakhstan and
Belarus—indicate that economic growth and export ac-
tivity tend to reinforce one another. This finding sup-
ports the broader argument that Azerbaijan’s external
trade is closely integrated with its internal macroeco-
nomic performance, especially during periods of stable
oil revenues and expanding logistics infrastructure.

In the case of Kazakhstan, statistical and correla-
tion results suggest a tight connection between export
growth and Azerbaijan’s GDP. This relationship is
strengthened by long-term political cooperation, shared
cultural ties, and major regional projects such as the
Middle Corridor, Trans-Caspian routes, and joint logis-
tics facilities. These structural factors have not only fa-
cilitated smoother trade flows but also created synergis-
tic effects between economic and political spheres. In-
frastructure investments—such as the Baku Grain
Terminal, ports, and rail links—have enhanced Azer-
baijan’s competitiveness and contributed to the steady
evolution of its export structure.

By contrast, exports to Kyrgyzstan exhibit a more
volatile pattern. Although Azerbaijan’s GDP followed
a generally upward trajectory, exports to Kyrgyzstan
fluctuated sharply, reflecting sensitivity to non-oil mar-
ket conditions, changing demand, and transport-related
constraints. The divergence between GDP growth and
export trends suggests that Azerbaijan’s non-oil trade
with Kyrgyzstan is less stable and more vulnerable to
external shocks. Statistical indicators such as high var-
iability, skewness, and fluctuations in dispersion
measures further highlight this inconsistency. The re-
sults imply that economic growth in Azerbaijan—
driven largely by the oil and gas sector—does not auto-
matically translate into stable export growth toward
Kyrgyzstan, where the trade basket mainly involves
non-oil goods.

The findings from the Belarus export analysis,
which showed periods of increase and decline, also un-
derline the importance of external conditions such as
regional demand shifts, political developments, and
evolving transport corridors. While covariance and cor-
relation measures indicate a generally positive associa-
tion between GDP, turnover, and exports, the existence
of fluctuations emphasizes the need to consider addi-
tional variables—such as commodity prices, logistics
routes, trade policies, and supply chain disruptions—
when interpreting export dynamics.

Across all three bilateral relationships, the re-
search suggests that infrastructure, diversification of
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export goods, and geopolitical connectivity play deci-
sive roles in shaping Azerbaijan’s export performance.
Countries with strong political alignment, shared cul-
tural platforms, and integrated transport corridors (such
as Kazakhstan) display more stable and predictable
trade growth. Meanwhile, relations with partners where
transport costs are higher, product structures differ, or
economic complementarities are weaker (such as Kyr-
gyzstan) tend to show greater volatility.

Overall, these results demonstrate that while Azer-
baijan’s macroeconomic indicators form an important
baseline for understanding export trends, they are not
sufficient on their own. Export performance must be
analyzed through a multidimensional lens that includes
logistics capacity, regional cooperation frameworks,
non-oil sector development, and the strategic behavior
of partner countries. Future research can provide deeper
insights by incorporating additional Central Asian
economies, examining sector-specific export catego-
ries, or integrating time-series forecasting models to
predict future trade patterns.
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ABSTRACT

This research paper provides a comprehensive statistical analysis of bilateral trade turnover between Azer-
baijan and Tiirkiye (from 2005 to 2024). The primary objective is to identify long-term trends, quantify volatility,
and diagnose the principal economic and geopolitical determinants driving the evolution of this strategic partner-
ship. Employing descriptive statistics, time-series analysis, and correlation measures, the study evaluates trade
dynamics in conjunction with the nominal GDP trajectories of both nations.

The findings reveal a pattern of significant long-term growth punctuated by pronounced volatility. Key in-
flection points are directly linked to major external events and infrastructure projects: trade surged following the
operational launch of the Baku-Thbilisi-Ceyhan (BTC) pipeline, contracted sharply during the 2008-2009 Global
Financial Crisis, and reached historic peaks driven by the Trans-Anatolian Natural Gas Pipeline (TANAP) and
the post-2022 geopolitical realignment, before correcting in 2024 with the normalization of global energy prices.
Statistical analysis confirms a strong positive correlation between trade turnover and GDP for Tiirkiye (0.676) and
a moderate correlation for Azerbaijan (0.521), underscoring trade's integral role in both economies.

Additionally, the study also concludes that while energy mega-projects have successfully scaled the economic
relationship and cemented a deep strategic interdependence, they have also resulted in an asymmetric trade struc-
ture heavily concentrated in hydrocarbons. This concentration leaves bilateral trade highly susceptible to global
commodity price fluctuations. The paper emphasises the importance of a deliberate policy and research focus on
economic diversification and non-energy trade sectors to establish a more resilient and balanced bilateral trade

framework for the future.

Keywords: Turkey, trade, relation, development, export.

Introduction

Turkey and Azerbaijan not only share strong po-
litical and cultural relations but also a thriving eco-
nomic partnership that has developed at an increasing
rate year after year. Trade lies at the core of this alli-
ance, reflecting the two countries' increased economic
strength and commitment to regional association. It is
beneficial to ascertain how trade turnover between Tur-
key and Azerbaijan has developed over the years in or-
der to reveal the milestones and challenges in their eco-
nomic partnership.

In the last few years, bilateral trade between the
two nations has increased gradually, driven by collabo-
ration in energy, transportation, and building projects.
Initiatives such as the Baku—Tbilisi-Ceyhan pipeline
and other free trade arrangements have opened up new
channels for the two. Nevertheless, global economic
trends, commodity price fluctuations, and political fac-
tors sometimes influenced the volume and path of
trade.

Literature Reeview

The literature on international trade and bilateral
economic relations provides a strong theoretical and
empirical foundation for analyzing trade turnover be-
tween Azerbaijan and Tiirkiye. Classical theories of in-
ternational trade, beginning with comparative ad-
vantage (Ricardo, 1817) and later formalized through
the Heckscher—Ohlin framework (Heckscher, 1919;
Ohlin, 1933), explain trade patterns based on differ-
ences in factor endowments and production structures.
These theories are particularly relevant for understand-
ing Azerbaijan’s specialization in energy and resource-
based exports and Tiirkiye’s diversified manufacturing
and industrial exports.

Modern trade theory extends classical approaches
by incorporating economies of scale, imperfect compe-
tition, and product differentiation. Krugman (1980) and

Helpman and Krugman (1985) emphasize that trade be-
tween economically integrated and geographically
proximate countries is increasingly driven by scale ef-
fects and intra-industry trade rather than factor endow-
ments alone. This perspective is important for explain-
ing the steady expansion of Azerbaijan—Tiirkiye trade
relations since the mid-2000s.

Empirical trade analysis has been significantly ad-
vanced through quantitative indicators and econometric
models. Balassa’s (1965) Revealed Comparative Ad-
vantage (RCA) index remains one of the most widely
used tools for assessing trade competitiveness and spe-
cialization patterns. Building on this framework, Akay
(2023) applies an RCA-based approach to Tirkiye—
Azerbaijan economic relations, demonstrating sectoral
complementarities and highlighting the evolving nature
of bilateral trade advantages.

The gravity model of trade has become a dominant
empirical framework for analyzing bilateral trade
flows. Tinbergen’s (1962) early work laid the founda-
tion, while Anderson and van Wincoop (2003) refined
the model by addressing multilateral resistance factors.
Further empirical contributions by Feenstra (2004) and
Helpman, Melitz, and Rubinstein (2008) emphasize
firm heterogeneity and trade participation decisions,
providing deeper insights into the volume and structure
of trade flows between countries. These models are par-
ticularly relevant for analyzing Azerbaijan—Tiirkiye
trade turnover over a long time horizon.

Several studies focus directly on Azerbaijan’s
trade performance and macroeconomic dynamics.
Huseynova (2014) examines Azerbaijan’s challenges
related to WTO accession, highlighting structural and
institutional constraints affecting foreign trade integra-
tion. Alirzayev and Huseynova (2025) investigate the
J-curve effect and Marshall-Lerner condition for Azer-
baijan, providing empirical evidence on how exchange
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rate dynamics influence trade balance adjustments.
These findings are important for interpreting fluctua-
tions in bilateral trade turnover.

Macroeconometric approaches are also widely
used in related literature. Charkasov and Huseynova
(2024) apply the ARDL bounds testing approach to an-
alyze foreign direct investment inflows in Azerbaijan,
demonstrating the usefulness of long-run and short-run
dynamic modeling. Similar econometric rigor is ob-
served in studies by Huseynova and Hajizada (2024),
which assess banking sector stability under crisis con-
ditions, underscoring the broader macroeconomic envi-
ronment in which trade relations evolve.

Regional and financial integration perspectives
further enrich the literature. Huseynova and Charkasov
(2024) analyze long-run relationships between Tiirkiye
and Shanghai Cooperation Organization stock markets,
indicating increasing economic and financial intercon-
nectedness. Such findings indirectly support the notion
that deepening economic ties extend beyond trade and
influence overall bilateral economic relations.

Methodology.

Descriptive statistics, including mean, median,
growth rates, and standard deviation, are used to sum-
marize the general characteristics of bilateral trade
turnover. Trend analysis and index numbers are applied
to identify long-term developments and periods of ac-
celeration or decline in trade relations. Annual growth
rates of exports, imports, and total trade turnover are
calculated to examine the dynamics of bilateral trade.
Structural changes in trade composition are assessed
through comparative analysis across sub-periods, al-
lowing the identification of key turning points in Azer-
baijan—Tiirkiye trade relations. Correlation analysis is

used to examine the relationship between trade turno-
ver and selected macroeconomic variables.

Statistical analyses and discussion:

Institutional and statistical sources play a crucial
role in empirical trade studies. Official data from the
State Statistical Committee of the Republic of Azerbai-
jan, the Turkish Statistical Institute (TURKSTAT), the
World Bank, WTO, IMF, and UNCTAD provide con-
sistent and internationally comparable trade statistics,
forming the empirical backbone of most bilateral trade
analyses.

Overall, the existing literature demonstrates that
Azerbaijan—Tiirkiye trade relations are shaped by a
combination of classical comparative advantages, mod-
ern trade dynamics, macroeconomic conditions, and in-
stitutional factors. However, despite a growing body of
empirical research, there remains a need for compre-
hensive long-term statistical evaluations that integrate
trade theory with up-to-date bilateral data covering ex-
tended periods such as 2005-2024. This study seeks to
contribute to the literature by addressing this gap
through a systematic statistical evaluation of trade turn-
over between Azerbaijan and Tiirkiye.

In this paper, a more detailed look at Turkish-
Azerbaijani trade turnover is undertaken through statis-
tical research. By observing export, import, and overall
trade tendencies, it attempts to determine the most sig-
nificant tendencies, indicate the priorities of develop-
ment sectors, and evaluate determinants that impact this
key bilateral relationship. Lastly, the paper attempts to
paint a clearer picture of how trade between these two
countries has evolved and what this means in terms of
future economic collaboration.

Trade turnover between Tlrkiye and Azerbaijan (by thousand dollars)
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Graph 1. Trade turnover between turkey and Azerbaijan
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The provided graph illustrates the dynamic trajec-
tory of total bilateral trade turnover between Turkey
and Azerbaijan over a two-decade span, specifically
from 2005 to 2024.

The overall trend reveals a pattern of significant
long-term growth punctuated by periods of volatility.
Trade commenced at a modest level in 2005 (approxi-
mately $500 billion) and embarked on a steep, nearly
exponential growth trajectory until approximately
2013-2014, where it appears to have reached a first ma-
jor peak.

A notable sharp decline is observed around 2015-
2016, likely correlating with the global collapse of hy-
drocarbon prices, which significantly impacted Azer-
baijan's export revenues. Following this correction,

trade entered a phase of recovery and consolidation
from 2017 onwards, establishing a new, higher base-
line.

The most striking feature of the graph is the un-
precedented surge beginning in 2020-2021, which cul-
minates in a historic peak in 2023. This dramatic in-
crease can be attributed to a confluence of geopolitical
and economic factors following the post-pandemic re-
covery and the 2022 regional geopolitical shifts, which
reconfigured trade and logistics routes in the South
Caucasus.

Preliminary data for 2023-2024 suggests a partial
correction or stabilisation from the 2022 peak, indicat-
ing a potential market adjustment or a normalisation of
trade flows after the exceptional circumstances.

Table 1.

Descriptive statistics of Trade turnover between Tiirkiye and Azerbaijan
Trade turnover between Tiirkiye and Azerbaijan
Mean 2906602.15
Standard Error 442656.7841
Median 2243835.7
Mode #N/A
Standard Deviation 1979621.32
Sample Variance 3.9189E+12
Kurtosis 0.205531012
Skewness 0.989621392
Range 7061638.6
Minimum 588960.9
Maximum 7650599.5
Sum 58132043
Count 20
Largest (1) 7650599.5
Smallest (1) 588960.9
Confidence Level (95.0%) 926491.297

Suggesting that the distribution is influenced by
several relatively high observations. This is further sup-
ported by the positive skewness coefficient (0.989),
which demonstrates a right-skewed distribution driven
by years with exceptionally high trade flows. The
standard deviation (1,979,621) and the range
(7,061,638) reveal substantial variability in trade turn-
over across years, indicating that the bilateral trade re-
lationship has experienced significant fluctuations ra-
ther than stable growth. The kurtosis value (0.205) is
close to zero, implying that the distribution does not
significantly deviate from normality in terms of its peak
and tails.

The minimum and maximum values, USD
588,960 and USD 7,650,599, respectively, further illus-
trate the large disparity between the lowest and highest
recorded trade volumes. Additionally, the 95% confi-
dence interval of £926,491 around the mean demon-
strates a moderate level of uncertainty with respect to
the true population mean. Overall, the descriptive sta-
tistics highlight a dynamic and highly variable trade

pattern between Tiirkiye and Azerbaijan over the pe-
riod under review.

In the next discussion, we will undertake an in-
depth examination of the Gross Domestic Product
(GDP) of both Azerbaijan and Tiirkiye. Our primary
objective is to uncover the underlying scientific and
economic factors that have influenced the fluctuations
and trends observed in GDP over the years. We will
start by analysing historical data, looking at how vari-
ous elements such as government policies, global eco-
nomic conditions, and resource availability have played
a role in shaping the economic performance of these
two nations. Additionally, we will explore the impacts
of significant events, such as geopolitical tensions,
trade agreements, and shifts in domestic markets,
which have contributed to the observed changes in
GDP. By employing statistical methods and economic
theory, we aim to provide a comprehensive understand-
ing of the nuances behind the economic growth or con-
tractions experienced in Azerbaijan and Tiirkiye.
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Nominal GDP of Republic of Tiirkiye (by thousand dollars)
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Table 2.
Nominal GDP of republic of Azerbaijan
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Table 3.
Descriptive statistics of the nominal GDP of Azerbaijan by years
Descriptive statistics of the nominal GDP of Azerbaijan by years

Mean 52422515
Standard Error 4142345.177
Median 50880900
Mode #N/A

Standard Deviation 18525130.8
Sample Variance 3.4318E+14
Kurtosis -0.4454802
Skewness -0.35151696
Range 65568800
Minimum 13238700
Maximum 78807500
Sum 1048450300
Count 20
Largest (1) 78807500
Smallest (1) 13238700
Confidence Level (95.0%) 8670028.097

The statistical analysis provides a summary of the
nominal GDP of Azerbaijan over a 20-year period. The
mean nominal GDP is 52,422,515, with a median of
50,880,900, indicating a relatively symmetrical distri-
bution of values around the centre, which is further sup-
ported by a skewness of -0.35, reflecting a slight left-
ward asymmetry. The standard deviation of
18,525,130.8 signifies considerable variability in GDP
values across the years. The range of 65,568,800, from
a minimum of 13,238,700 to a maximum of
78,807,500, highlights the substantial economic growth
and fluctuation over the observed timeframe. The kur-
tosis value of -0.45 suggests a distribution that is

slightly flatter than a normal distribution, indicating
fewer extreme outliers than would be expected in a nor-
mal distribution. The 95% confidence interval for the
mean, with a margin of error of approximately
8,670,028, suggests that the true mean nominal GDP
for the population from which this sample is drawn is
estimated to lic between approximately 43,752,487 and
61,092,543. The absence of a mode, as indicated by the
#N/A value, confirms that no single GDP value repeats
within the dataset.

Table 4.

Descriptive statistics of the nominal GDP of Turkey by years
Descriptive statistics of the nominal
GDP of Tiirkiye by years

Mean 828964287.6
Standard Error 40607664.75
Median 829325256.9
Mode #N/A

Standard Deviation

181602997.6

Sample Variance

3.20796E+16

Kurtosis 2.117822692
Skewness 0.824394923
Range 816940090.3
Minimum 506314717.7
Maximum 1323254808
Sum 16579285753
Count 20
Largest(1) 1323254808
Smallest(1) 506314717.7

Confidence Level{95.0%)

84992819.11

The provided descriptive statistics summarise Tii-
rkiye’s nominal GDP over a 20-year period, revealing
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key characteristics of its central tendency, dispersion,
and distributional shape. The mean nominal GDP is ap-
proximately 828.96 billion units, with a median of
829.33 billion units, indicating a symmetric central ten-
dency with minimal distortion from outliers. The ab-
sence of a mode (#N/A) is consistent with continuous
time-series data where exact repetitions are unlikely.
The data exhibit substantial volatility, as reflected in a
standard deviation of 181.60 billion units and a sample
variance of 3.298 x 10, highlighting significant an-
nual fluctuations in nominal output, which align with
periods of economic instability, inflationary pressures,
and external shocks experienced by Tiirkiye.

The range of 816.94 billion units, spanning from a
minimum of 506.31 billion to a maximum of 1,323.25
billion, illustrates a more than 2.6-fold increase in nom-
inal GDP across the period. This growth captures both
real economic expansion and nominal effects, particu-
larly inflation. The distribution is right-skewed (skew-
ness = 0.824), indicating that some years had excep-
tionally high GDP values, pulling the tail to the right—
a pattern typical in economies undergoing phases of
rapid nominal growth. The kurtosis value of 2.118 sug-
gests a distribution with lighter tails and a flatter peak
compared to a normal distribution, implying a lower

likelihood of extreme outliers than might otherwise be
expected.

The standard error of the mean is 40.61 billion, de-
noting the precision of the sample mean estimate. The
95% confidence interval margin of error is 84.99 bil-
lion, yielding an interval of approximately 828.96 +
84.99 billion units. This range accounts for sampling
variability and underscores the uncertainty inherent in
estimating the central tendency from a volatile eco-
nomic series. The sum of nominal GDP over the 20
years totals 16.58 trillion units, providing a measure of
cumulative economic output in nominal terms.

Economically, these statistics reflect Tiirkiye’s
trajectory through periods of growth and instability,
with high variability underscoring sensitivity to mone-
tary policy, exchange rate movements, and global eco-
nomic conditions. However, these nominal figures do
not adjust for inflation; thus, real GDP analysis would
be necessary to assess true economic growth. Addition-
ally, per capita GDP would offer further insight into
changes in living standards. While descriptive statistics
provide a useful snapshot, they do not capture temporal
dynamics such as trends, cycles, or structural breaks,
which would require time-series econometric methods
for deeper analysis.

Table 5.

Covariance between Trade Turnover and Nominal GDP of Azerbaijan

Trade turnover

GDP of Azerbaijan

Trade turnover
GDP of Azerbaijan

3,722,955,542,066.39
18,138,290,655,141.70

326,021,447,762,275.00

The provided data presents key macroeconomic
indicators for Azerbaijan, illustrating the scale of its in-
ternational trade relative to its domestic economy. The
total trade turnover, representing the sum of exports
and imports, is recorded at 3,722,955,542,066.39 (pre-
sumably in Azerbaijani Manat, AZN). This figure is
contextualised against the nation's Gross Domestic
Product (GDP)—the total value of all goods and ser-
vices produced domestically—which stands at
18,138,290,655,141.39 AZN. The relationship between
these two metrics is analytically significant; comparing
trade turnover to GDP yields a trade-to-GDP ratio of
approximately 20.5%. This ratio serves as a standard
measure of an economy's openness and integration into
global markets. A ratio of this magnitude indicates a
moderate level of trade dependency, suggesting that

while international trade is a substantial component of
Azerbaijan's economic activity, the domestic market
constitutes the larger share of overall economic output.
For a resource-rich nation like Azerbaijan, a significant
portion of this trade flow is typically attributed to hy-
drocarbon exports, meaning the economy maintains vi-
tal global linkages while remaining substantially an-
chored in domestic production and consumption. A
third, substantially larger figure
(326,021,447,762,275.00) is included without a clear
label; its relevance to Azerbaijan's standalone eco-
nomic metrics is ambiguous, and it may represent a re-
gional aggregate or unrelated data point. Therefore, for
an accurate assessment of Azerbaijan's economic struc-
ture, the primary focus should remain on the explicitly
labelled trade turnover and GDP figures.

Table 6
Covariance between Trade Turnover and Nominal GDP of Tiirkiye
Trade turnover GDP of Tiirkiye
Trade turnover 3.72296E+12
GDP of Tiirkiye 2.30766E+14 3.13307E+16

The table presents two key macroeconomic indi-
cators for Tiirkiye: its Trade Turnover and Gross Do-
mestic Product (GDP). The trade turnover, representing
the total value of exports and imports, is quantified at
approximately 3.72 trillion wunits of currency

(3.72296E+12). The nation's GDP, a measure of its to-
tal economic output, is reported at approximately
230.77 trillion units of currency (2.30766E+14). These
figures illustrate the substantial scale of the Turkish
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economy. For context, a significantly larger compara-
tive figure of approximately 31.33 quadrillion units
(3.13307E+16) is also provided, which serves as a

benchmark, likely representing a global aggregate, re-
gional total, or the GDP of a major economic bloc,
against which Tiirkiye's economic magnitude can be as-
sessed.

Table 7
Correlation between Trade Turnover and Nominal GDP of Azerbaijan
Trade turnover GDP of Azerbaijan
Trade turnover 1
GDP of Azerbaijan 0.520630188 1

The table presents the correlation coefficient be-
tween Trade Turnover and the GDP of Azerbaijan. The
value for Trade Turnover with itself is necessarily a
perfect positive correlation of 1, which serves as a base-
line. The critical statistic is the correlation between the
two distinct variables, measured at approximately
0.521. This indicates a moderately strong positive lin-
ear relationship. Specifically, as the Trade Turnover of
Azerbaijan increases, its GDP also tends to increase,

and vice versa. The strength of this association, while
not perfect, suggests that trade activity is a significant
and positively correlated component of the nation's
overall economic output. In empirical economic analy-
sis, a correlation of this magnitude typically implies
that fluctuations in trade are substantively linked to
concurrent fluctuations in the size of the economy, un-
derscoring the importance of the external sector for
economic performance.

Table 8
Correlation between Trade Turnover and Nominal GDP of Tiirkiye
Trade turnover GDP of Tiirkiye
Trade turnover 1
GDP of Tiirkiye 0.675683415 1

The presented correlation matrix quantifies the
linear relationship between Trade Turnover and the
Gross Domestic Product (GDP) of Tiirkiye. The corre-
lation of Trade Turnover with itself is, by definition, a
perfect positive correlation of 1. The substantive coef-
ficient of interest is approximately 0.676, indicating a
strong positive correlation between the two variables.
This statistically significant relationship suggests that
movements in Tirkiye's total trade volume are closely

associated with concurrent movements in its overall
economic output. A coefficient of this magnitude im-
plies that trade activity is not merely a component of
GDP but is dynamically and strongly linked to its fluc-
tuations. This finding underscores the integral role of
the external sector—encompassing both exports and
imports—within the broader Turkish economy, high-
lighting its sensitivity to international trade dynamics.
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Table 9

Analysis of some significant changes in the Trade turnover
Changes in trade turnover between
Azerbaijan and Tiirkiye over the years
(by thousand dollars)

2006 | 31.28% 184,224.1
2007 | 117.40% 907,710.5
2008 | -14.73% -247,569.4
2009 | -29.21% -418,721.9
2010| -7.12% 72.268.1
2011| 86.58% 815,867.9
2012| 20.60% 362,226.2
2013| -6.16% -130,639.5
2014| -10.08% -200,656.5
2015| 48.04% 859,507.9
2016 | -10.62% -281,400.9
2017| 12.69% 300,337.5
2018| 27.56% 735,231.0
2019| 32.52% 1,106,759.2
2020 -7.75% -349,302.5
2021| 12.06% 501,526.3
2022| 25.33% 1,180,702.3
2023 | 30.95% 1,808,104.5
2024 | -19.87%| -1,520,417.6

Sharp increases after 2006-2007

The extraordinary surge in bilateral trade turnover
in 2007 is fundamentally attributed to the full-scale op-
erational launch of the Baku-Tbilisi-Ceyhan (BTC)
pipeline.

The Baku-Tbilisi-Ceyhan pipeline's commence-
ment of full commercial operations in mid-2006 had a
profound and multifaceted impact on the trade turnover
between Azerbaijan and Tiirkiye in 2007. While the
pipeline itself is a transit corridor for Azerbaijani oil to
world markets, its operation fundamentally altered the
bilateral economic relationship. Most directly, it cre-
ated a massive new stream of "transit trade" in the form
of Azerbaijani crude oil physically moving through
Turkish territory to the Ceyhan terminal for export.
This transit is a service exported by Tiirkiye, generating
significant and stable revenue in the form of transit fees
paid to the Turkish state and BOTAS, the state pipeline
company. These fees, while not fully reflected in stand-
ard goods trade statistics, represented a major financial
inflow and a new, permanent pillar of bilateral eco-
nomic cooperation.

Furthermore, the pipeline's success solidified a
strategic energy partnership that transcended simple
trade. It turned Tiirkiye into the crucial energy gateway
for Azerbaijan's main export commodity, binding the
two economies together in a long-term, high-stakes
venture. This strategic alignment boosted confidence

and likely stimulated other areas of trade and invest-
ment. The reliable flow of billions of dollars in oil rev-
enues into Azerbaijan's state coffers also dramatically
increased Azerbaijan's purchasing power and economic
activity. In 2007, this newfound wealth began to trans-
late into increased imports from Tirkiye, including
construction materials, machinery, consumer goods,
and services, as Azerbaijan embarked on infrastructure
and development projects. Consequently, while the to-
tal trade turnover figures for 2007 showed strong
growth, their composition shifted. Azerbaijan's exports
to Tirkiye, now dominated by crude oil delivered via
BTC, saw a substantial increase in value. Simultane-
ously, Tiirkiye's exports to Azerbaijan also rose, fueled
by the latter's oil-boom economy. Thus, in 2007, the
BTC pipeline acted as both a direct channel for a major
commodity and a catalyst for broader economic inte-
gration, transforming the trade relationship from a
modest bilateral exchange into a deep, strategic inter-
dependence centred on energy geopolitics and its re-
sulting economic spillovers.

The Fall in 2009

The principal catalyst for the abrupt contraction in
bilateral trade turnover between Azerbaijan and Tii-
rkiye in 2009 was the exogenous shock of the Global
Financial Crisis and its concomitant worldwide reces-
sion. This event precipitated a severe, synchronised
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downturn in global economic activity, which transmit-
ted to the bilateral trade dynamic through two intercon-
nected channels. First, it induced a profound contrac-
tion in aggregate demand within both economies,
sharply reducing import appetites across sectors. More
critically, it triggered a historic collapse in international
commodity markets, most significantly in the price of
crude oil. As a hydrocarbon-dependent economy, Azer-
baijan experienced an immediate and drastic reduction
in export revenues and fiscal resources. This commod-
ity price shock effectively constrained the nation's im-
port capacity, particularly for the capital goods, con-
struction materials, and manufactured consumer prod-
ucts that constituted the core of Turkish exports to
Azerbaijan. Consequently, the bilateral trade relation-
ship, embedded within globalised financial and com-
modity networks, was subjected to a powerful negative
demand and terms-of-trade shock, directly manifesting
in the sharp decline in recorded trade turnover for that
period.

Growth after 2018

Additionally, the Trans-Anatolian Natural Gas
Pipeline (TANAP), operational since 2018, represents
a critical infrastructure project that has fundamentally
recalibrated the economic relationship between Azer-
baijan and Tiirkiye. Its primary and most quantifiable
impact on bilateral trade turnover has been transforma-
tive, yet markedly asymmetric. The pipeline, forming
the central segment of the Southern Gas Corridor, di-
rectly facilitates the export of Azerbaijani natural gas
from the Shah Deniz II field to Tiirkiye and onward to
European markets. This has precipitated a dramatic
surge in the value of Azerbaijan’s exports to its western
neighbour. Consequently, Tiirkiye has ascended to be-
come Azerbaijan’s principal trading partner, a position
overwhelmingly underpinned by hydrocarbon exports.
Aggregate trade turnover figures have thus reached un-
precedented levels, largely driven by this single com-
modity flow and creating a significant trade surplus for
Azerbaijan.

Beyond the immediate effect on merchandise
trade statistics, TANAP’s influence extends into the
strategic and structural realms of the bilateral relation-
ship. For Tiirkiye, the project enhances energy security
by diversifying import sources and provides substantial
transit fee revenue, embedding mutual economic inter-
dependence. This mega-project, executed as a joint
venture between SOCAR and BOTAS, has also func-
tioned as a formidable signal of long-term political and
economic alignment, fostering increased investor con-
fidence across sectors. The collaborative success has
established a template for further ambitious energy and
infrastructure initiatives, including discussions on re-
newable energy cooperation and enhanced electrical in-
terconnectivity. In this sense, TANAP has acted as a
catalyst for deeper economic integration that transcends
the energy sector alone.

However, the project’s effect on the composition
and balance of trade reveals a more complex narrative.
The trade relationship remains characterised by a pro-
nounced lopsidedness. Azerbaijan’s export portfolio to
Tiirkiye is dominated by natural gas, with limited evi-
dence of a strong spillover effect stimulating non-en-
ergy exports. Conversely, Tiirkiye exports a diversified

array of goods—including machinery, manufactured
products, and foodstuffs—to Azerbaijan, but the total
value of these exports is eclipsed by the volume of gas
imports. This structural asymmetry highlights a key
limitation: while TANAP has massively increased total
trade turnover, it has not, in itself, addressed broader
challenges of economic diversification within the bilat-
eral trade framework. There exists a risk that the sub-
stantial foreign currency inflows from gas could rein-
force a resource-dependent export structure for Azer-
baijan, potentially crowding out other tradable sectors
through exchange rate mechanisms.

Ultimately, the TANAP project has irrevocably al-
tered the scale and strategic depth of Azerbaijan-Tii-
rkiye trade relations. It has moved the partnership from
a primarily political and cultural affinity to one an-
chored in a concrete, high-stakes economic interde-
pendence. The pipeline is the cornerstone of a shared
energy geopolitics that generates continuous revenue
and strategic leverage for both states. The future trajec-
tory of bilateral trade turnover will likely depend on the
capacity of both nations to leverage the capital, infra-
structure, and political capital generated by TANAP to
foster more diversified commercial exchanges. Success
in this endeavour would involve channelling the pro-
ject’s success into investments, trade facilitation, and
logistics projects, such as the envisioned Zangezur
transport corridor, that can stimulate balanced, multi-
sectoral trade growth, thereby ensuring the economic
partnership matures beyond its current, energy-centric
foundation.

Signift decrease in the Trade turnover in 2024

The sharp decline in bilateral trade turnover be-
tween Azerbaijan and Tirkiye in 2024 is predomi-
nantly attributable to a significant correction in the
value of energy exports, specifically natural gas, fol-
lowing the extraordinary price bubble of the preceding
two years. This dynamic represents a statistical normal-
isation rather than a contraction in economic coopera-
tion. The outbreak of the Russia-Ukraine war in 2022
triggered a global energy crisis, drastically reducing
Russian pipeline flows to Europe and elevating Azer-
baijan, as a secure alternative supplier, to a position of
strategic importance. Consequently, benchmark natural
gas prices, to which long-term supply contracts are of-
ten linked, reached historic peaks throughout 2022 and
much of 2023. This price surge inflated the dollar-de-
nominated value of Azerbaijan’s energy exports to Tii-
rkiye, which serves as both a key consumer and a criti-
cal transit corridor, thereby creating an artificially high
baseline for total trade turnover.

By 2024, the market had undergone a pronounced
correction. Successful European diversification efforts
via liquefied natural gas (LNG), adequate storage lev-
els, and tempered demand led to a stabilisation and
sharp decline in global gas prices. While the physical
volume of Azerbaijani gas deliveries to and through
Tiirkiye likely remained stable or even increased, the
unit price per cubic meter fell by approximately 70-80
percent from its peak. Given that hydrocarbons consist-
ently constitute the overwhelming majority—typically
between 60 and 80 percent—of Azerbaijan’s export
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value to Tiirkiye, this price normalisation exerted a dis-
proportionate downward pull on the aggregate trade
figure. The decline is thus fundamentally a reflection of
the transition from a period of geopolitical premium
and record-high energy prices back toward more tradi-
tional market conditions, drastically reducing the dollar
valuation of an otherwise steady or growing physical
trade flow.

Conclusion

This statistical analysis has traced the dynamic
evolution of trade turnover between Azerbaijan and Tii-
rkiye from 2005 to 2024, revealing a relationship char-
acterized by robust long-term growth, significant vola-
tility, and deepening strategic interdependence. The
study employed descriptive statistics, time-series anal-
ysis, and measures of dependence to move beyond mere
trend description, uncovering the structural and contex-
tual drivers behind the data.

In summary, the Azerbaijan-Tiirkiye trade part-
nership has matured from a culturally and politically
aligned relationship into one anchored in concrete,
high-stakes economic interdependence, primarily
through energy and logistics megaprojects. While these
projects have successfully scaled the economic rela-
tionship and provided strategic depth, they have also
reinforced a commodity-dependent trade structure.
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ABSTRACT

The revolutions in the history of mankind are associated with the fact that over many years of accumulation,
unsolvable and the problems of society have reached their limit. Revolutions take on a particularly serious char-
acter in the presence of conflicts and contradictions between productive forces and production relations. From this
point of view, the Dutch Revolution attracts attention. The ripening of all conditions for their independence
prompted the Dutch to formalize this process since the end of the XV century. However, the unfavorable political
situation conditioned their existence within the Holy Roman Empire on preferential terms. But with the coming to
power of Philip II, the situation completely changed. In a short period of time, serious discounted and problems in
all areas (political, economic, social and religious) caused speeches in the Netherlands, which ruled by the Span-
iards by harsh methods. Although the people expressed their demands with an iconoclasm uprising, the dictatorship
created by Duke Alba suppressed the uprising, and the harsh and merciless policy of terrorism brought the situation
in the country to the limit. As a result, the processes taking place in the first and second stages of the Dutch
revolution led to the separation of the country into two parts and the creation of the first bourgeois Republic as the

Republic of the United Provinces for the first time in history.
Keywords: Dutch Revolution, stage, Holy Roman Empire, rich region, England — Spain contradictions, cath-

olic church.

INTRODUCTION

The Dutch Revolution (sometimes known as the
Dutch Revolution) was a religious — ideological, polit-
ical, and socio — economic struggle for independence
by seventeen provinces from Spanish rule. Known in
Dutch as the Nederlandse Opstand and in Spanish as
the Revuelta de los paises Bajos, it was also known as
the Eighty Years' War or the War of Independence. An
important result of the revolution was the creation of
the United Provinces Republic. Modern Belgium and
Luxembourg, which remained under the rule of the
Habsburg dynasty, were called the Southern Nether-
lands. The Dutch Revolution was the first successful
national — liberation movement in Europe and led to the
creation of the first modern European Federation of Re-
publics [15]. The struggle for freedom in the Nether-
lands was associated with the name of the representa-
tives of the House of Nassau, the House of Oran. They
were led by the Prince of Oran, William of Nassau
(1533 — 1584). This person is known in historical liter-
ature as William I of Oran [7]. The first phase of the
revolution was associated with the iconoclastic move-
ment or rebellion (nid. Beeldenstorm), which was ob-
served in 1566 with mass anti — Catholic riots in several
regions of Flanders. Later, events intensified in Ant-
werp. Special detachments were organized in Luxem-
bourg and Artois to prevent looting. During the Icono-
clast Revolt, 5.500 churches and monasteries were se-
verely damaged [7]. The announcement by Margaret of
Parma, the stadtholder of the Netherlands, that the In-
quistion had been suspended and Calvinism had been
legalized, weakened the rebellion in the country, while
the organization of the punitive expedition by the Duke
of Alba led to the resurgence of the rebellion.

The situation in the Netherlands on the eve of
the revolution

After the abdication of Charles V of Habsburg, the
Netherlands passed to his successor Philip II as one of
the Habsburg possessions. These lands were annexed to
the Habsburg Empire through diplomatic marriage in
the 1570s. [ 9, 531]. The Netherlands was a densely
populated and wealthy region. Philip II therefore
treated this region as a major source of income for pur-
suing an active foreign policy. However, in the middle
of the 16" century, the economic situation in the Neth-
erlands became extremely acute. This was due to the
crisis observed in Ghent, Bruges and Ypres, the centers
of the ancient craft of mining and textile production,
and the accompanying rapid impoverishment of the
population, the “price revolution”, and the crop failure
and famine of 1556 — 1557. The collapse of feudal re-
lations, the accumulation of primary capital, and the
formation of capitalism were not at the same level in
the southern and northern provinces of the Netherlands.
Although manufacturing production, capitalist farmers,
and free farming were quite developed in the northern
provinces (Holland and Zeeland), the manufactures lo-
cated in the north of the country lagged behind Flanders
and Brabant in terms of production volume.

Contemporaries believed that the economic de-
cline and the decline in living standards were due to the
Spanish introduction of new management methods and
the lack of attention to the vital needs of the Nether-
lands. The financial exploitation of the Netherlands by
Spain was reflected in the subsidies granted to the
Spaniards, indirect taxes, etc., formalized by the Estates
General. Economic pressure (the collection of large
amounts of duties and taxes, the closure of the access
of Dutch merchants to the Spanish colonies, the ban on
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Dutch trade relations with England due to Anglo —
Spanish conflicts, etc.) led to the strengthening of anti
— Spanish sentiment in all strata of Dutch society [15].

The main support of the Spanish absolutism in the
Netherlands was the Catholic Church. For this reason,
the Protestant sentiment of the local population first
manifested itself in the form of Lutheranism, Anabap-
tism, and then Calvinism. According to the Spaniards,
the main reason for the emergence of dissent was the
decline in tax revenue. In order to eradicate Calvinism,
King Philip II of Spain intensified religious persecu-
tion, strengthened the power of the Catholic Church in
the Netherlands, and gave the Inquisition court broader
powers than during the reign of Charles V. Philip II was
distinguished by his uncompromising stance against the
particularism of the provinces in the country. He did not
accept the traditional customs of isolation of the Dutch,
local freedoms and privileges, and limited the rights of
local governing bodies (Supreme and local states,
Council of State). In order to win over the Dutch nobil-
ity to his side, he attracted to the Council of State such
prominent nobles as William I of Orange, Count Laro-
raal Egment, Admiral Philip de Montmorency Horn,
Baron Hendrik van Brederode, etc. At the same time,
he appointed William I of Oran as Stadtholder of Hol-
land, Zeeland and Utrecht (1559), and Count Laroraal
Egmont as Stadtholder of Flanders. However, gradually
all power passed into the hands of the Spaniards, who
were concentrated in the Council of State, and the ad-
ministration was given to Margaret of Parma, and Car-
dinal Antonio Perreno de Granvella, who was also the
head of the Privy Council, took part in the administra-
tion of the province [15].

The protest mood first arose among the Spanish
and representatives of the local nobility, dissatisfied
with the rule of the Catholic Church. They tried to im-
prove their economic situation by confiscating church
property as part of the church reform. The noble group,
centered around William I of Oran and Count Laroraal
Egmont, believed that the interests of the Netherlands
were being sacrificed to Spain, and that the policies
pursued by Philip II were preparing the ground for pop-
ular uprisings. They succeeded in removing the Span-
iards from the Council of State and granting broad pow-
ers to the local nobles, who were able to successfully
resole the growing social contradictions. In 1563, the
aristocratic opposition in the Council of State de-
manded the resignation of A.P.Granvela. Following
this, representatives of the petty nobility presented a pe-
tition to Margaret of Parma asking for the restoration of
the provinces' former freedoms and privileges, the
withdrawal of the Spanish armies, and the abolition or
softening of the banners against heretics. Under their
pressure, in 1564 the Spanish king dismissed Granvela
[15].

Seeing no significant changes in the activities of
the Spanish authorities, the opposition Dutch nobles
formed the “Compromise” alliance in 1565. During
1566, its members presented two more petitions to
Margaret of Parma, outlining their demands (stopping
the violation of liberties, convening the Estates Gen-
eral, and softening the laws against heretics). They
threatened to launch a “general uprising and rebellion”
if their demands were not met. However, no response

came from the official authorities. At that time, the vast
mass of the poor population was increasingly attracted
to religious movements, and the Calvinist consistories
carried out a great propaganda work against the Catho-
lic Church and the Spanish regime.

In fact, the processes taking place in the Nether-
lands were connected with serious mistakes made by
the Spanish king Philip II. Unlike his father, Philip II
did not understand the problems of the Dutch and did
not want to understand them. The Netherlands was
ruled by the Privy Council. Harsh persecutions and
heavy taxes made the situation in the country extremely
difficult. Hunger and strict control made the people dis-
satisfied with the Catholics. Although the issue of sof-
tening the oppression in the administration was repeat-
edly raised, the discontented were said with the insult-
ing phrase “Ce ne sont pas que les queux” (They are
just beggars). At the same time, the eyes and their motto
“We will not obey tyrants and bandits” became a sym-
bol of the struggle against Spain [12].

Philip II issued a series of edicts against heretics,
including the Bloody Edict of September 25, 1550, un-
der which thousands of people were killed. Under these
laws, reminiscent of the Draconian laws, Spain sought
to break and subjugate the freedom — lowing people of
the Netherlands. Historians of the time gave horrific ac-
counts of the activities of monks who “sent the reform-
ers to the stake instead of rejecting their ideas”. In the
Netherlands, one thing was clear: Philip II planned to
completely colonize the country. Spanish feudal lords
and clergy were trying to seize the main centers of in-
come in the Netherlands. The Spanish king treated the
Dutch population as a “gathering of heretics and drunk-
ards” and spoke of them with hatred. Under the policies
of the Spanish King Philip II, Dutch merchants were
restricted from trading with India and America, and
their activities in European trade were given little
space. Spain's harsh and ruthless policies led to the out-
break of a rebellion against the center in the Nether-
lands.

The Habsburgs received more revenue from the
Dutch cities than from the gold and silver imported
from the New World. The Dutch cities were considered
the richest in Europe. Politically, the Supreme States
were the central reprecentative bodies representing the
national forces against the tax — collecting bodies of the
foreign dynasty, and in the provinces, each province
had its own Provincial Council. In addition, each city
had its own governing body, each of the 17 provinces
and each city had special privileges. This limited royal
power in the Netherlands. The situation changed in the
second half of the 16" century. The fanatically Catholic
king Philip II of Habsburg abolished the historically
formed rights of the local population and imposed taxed
that the country could not afford.

In the second half of the 16™ century, the people's
struggle for freedom against Spanish rule in the Neth-
erlands was closely linked to their struggle for religious
freedom. Although two Lutherans were burned at the
stake in the Netherlands in 1523, Lutheranism, which
preached loyalty to the Spanish king Philip II, who was
alien to the Dutch, failed to gain success and spread
widely in the country. In 1560, the majority of
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Protestants in the Netherlands were Calvinists. Alt-
hough the Spanish Inquisition ruled the country, Cal-
vinism became the ideological basis of the Dutch Rev-
olution [13].

Iconoclasm and its historical roots

Iconoclasm, the attack on and destruction of icons
and other images, has a long history. A significant event
in iconoclasm occurred in ancient Egypt during the
Amarna period. Pharaoh Akhenaten opposed the Amun
priests, who were fighting for power and influence, and
ordered the destruction of Amun temples and statues
[10, 802]. According to the Tanakh, all idols and statues
of Canaan were destroyed. In Byzantium, in the 8" and
early 9™ centuries, there was a large — scale religious
and political movement against the veneration of icons
(Greek. Eikon) [1, 92 — 94]. The movement consisted
of two phases and had serious consequences [6].

The iconoclastic movement was widespread in
Europe during the late Middle Ages. Political and eco-
nomic events during this period led to the revial of the

iconoclastic movement and its adaptation to the new
era. Strong iconoclastic revolts occurred in Basel
(1529), Zurich (1523), Copenhagen (1530), Miinster
(1534), Geneva (1535), Augsburg (1537), Scotland
(1559), Rouen (1560), Sainte — Anne and La Rochelle
(1562) and other parts of Europe [7].

In Europe, attitudes towards icons varied during
the Reformation. According to ancient Jewish religious
belief (Azeret ha — Dibrot), Moses was given the Ten
Commandments in a collection of religious and moral
teachings given to him by God on two tablets of stone
on Mount Sinai. This collection is found in the Book of
Exodus of the Torah. The second paragraph of this col-
lection states that you shall not make for yourself a
carved image, nor shall you make for yourself any like-
ness of anything above, below, or in the water, nor shall
you bow down to them or worship them [14].

Moses, enraged by the Israelites, breaks the stone tablets containing the Ten Commandments that Jehovah gave
him (Rembrandt, 1659)

While the famous scholar and reformer John Cal-
vin, based on his interpretation of this clause, de-
manded the complete removal of icons from the church,
Martin Luther paid more attention to the difference be-
tween religious images and their acceptance. Radical
groups of iconoclasts operated in the southern regions
of Germany and Switzerland. Large — scale iconoclast
riots occurred in Geneva. Wilrich Zwingli was active in
the fight against iconoclasm. It was with the Iconoclast
revolt of 1566 that the bourgeois revolution in the Neth-
erlands began. During this revolt, numerous icons and
statues of saints were destroyed in Catholic churches
and monasteries in the country. It should be noted that
the rebels were not content with destroying only images
and statues of saints in churches; they also took the
same approach to other objects of worship, such as can-
delabrums (a decorative container or stand with
branches for several candles or various lamps) and
monstrances (ostensoriums — gold and silver vessels
displayed in churches and containing consecrated
bread) [3, 11 — 12]. In modern times, calling for some-
one to be hit with a candelabra is like accusing that per-
son of fraud [18, 275].

In religious terms, iconoclasm is considered a phe-
nomenon inherent in Christianity, extending back to the
Byzantine and Protestant Reformations. In this sense,

icons could be understood as any object associated with
religious institutions. According to Irish historian
Eamonn Duffy, iconoclasm was seen as a key rite of the
Reformation, a quasi — ritual act to abolish past beliefs
and religious practices, and “the mysteries of forget-
ting”. Dutch historian Peter Gale, who studied the ac-
tivities of the iconoclasts in the Netherlands, described
their actions as “an injury to the millennial past” [16,
1].

Iconoclasm can also be understood as the criticism
or rejection of established and widely held beliefs that
are considered erroneous or a relic of the past.

The differences in historical events and methods
that exit have made iconoclasm the subject of numerous
studies.

The first phase of the Dutch bourgeois revolu-
tion

In November 1565, about 500 opposition nobles
united in an alliance called the Agreement or Compro-
mise and drafted a petition to the government. They
presented their demands to the Spanish viceroy, Mar-
garet of Parma, in Brussels on 5 April 1566. This doc-
ument demanded the restoration of the country's liber-
ties, the cessation of religious persecution, and the con-
vocation of the Estates General. It was stated that
failure to meet their demands would result in general
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unrest and uprisings, the first victims of which would
be the nobility. The poor clothing of the nobles who
presented the petition caused ridicule from the courti-
ers. One of the courtiers called them beggars (french for
“eye”). This nickname was adopted by the opposition,
and later all the Dutch rebels and freedom fighters be-
gan to be called by this name. Frightened by the warn-
ing, Margaret promised to convey the nobles’ request
to the king and decided to limit the persecution of her-
etics until he answered [11].

The representatives of the nobility were dissatis-
fied with the outcome of the negotiations. They used
the nickname “eye” and demonstratively sewed the im-
age of a beggar's bag on their clothes. In this way, the
nobles wanted to show the failure of the April 5 appeal
and at the same time the Spanish plundering their coun-
try. Taking the example of the nobles, the Calvinist
bourgeoisie created their own alliance under the name
of the “Menchants Compromise”. As the goverment

was slow to respond, the nobles began negatiations
with the German Protestant principalities and the
French Huguenot nobility for assistance in the event of
armed conflict. Domestically, the nobles concluded an
agreement with the consistories in the summer of 1566
to act together and received money from them to raise
soldiers from Germany.

The iconoclastic movement played a major role in
the history of the Dutch people. The first act of the war
of independence in the Hetherlands was associated with
the iconoclastic movement. On August 11, 1566, armed
mobs raised by the consistories in the cities of
Hondshot, Armantier and Kassel began to attack
churches, break statues of saints and icons. Valuable
items seized from churches were taken to be used for
charitable purposes. The government and local author-
ities were rendered inoperative and unable to take prac-
tical action.

Depiction of saints destroyed by iconoclasts in the church of Utrecht (Netherlands) (1566)

On August 22, 1566, the uprising spread to Ant-
werp. The initiators of the iconoclastic demonstrations
were artisans and the city's poop. The next day, icono-
clastic demonstrations also began in Toume. Up to 800
armed peasants from the surrounding villages joined
the city population in destroying churches. The rebels
burned the financial and land documents of monasteries
and churches. Armed groups were created at the ex-
pense of confiscated church property.

In Middelburg (Zealand) the iconoclastic upris-
ings began on August 22, 1566. The people, supported
by some members of the city magistrate, not only de-
stroyed the churches, but also freed the Calvinists in the
city prison. In Amsterdam and Vlissingen, some mag-
istrates from the ranks of the wealthy bourgeoisie di-
rectly and indirectly assisted the iconiclastic move-
ments during the uprising. In Utrecht the people not
only destroyed the churches, but also began to interfere
in the affairs of the courts and city administration.

In a short time, the iconoclastic movement had
spread to almost all the provinces of the Netherlands.
The number of churches and monasteries destroyed
reached 5.500. Gradually, the movement spread from
the south of the country to the north, and its base was
Flanders, Brabant, Tume, Holland, Zeeland, and
Utrecht. In the remote agrarian provinces of Luxem-
bourg, Gennegau, Artois, and Helder, the movement
developed poorly and covered only a few large cities.

The authorities, being powerless, were forced to
make concessions. On August 23, 1566, Margaret of
Parma was forced to announce the abolition of the In-
quisition and the softening of the banners. The preach-
ing of Calvinism was allowed. An amnesty was de-
clared for the members of the noble alliance. The noble
alliance, frightened by the power of the movement, ac-
cepted Margaret's terms, released itself, and many of
the its members, including Count Egmont and William
of Orange, began to persecute the iconoclasts. The con-
sistories, negotiating with the goverment, achieved new
concessions and withdrew from the movement. The in-
decisive tactics of the consistories deprived the move-
ment of leadership. Taking advantage of this, the gover-
ment gathered its military forces and launched an of-
fensive. In the spring of 1567, the iconoclastic
movenent was suppressed.

Having received detailed information about the
events taking place in the Netherlands, Philip II decided
to punish the rebels mercilessly. In the summer of 1567,
a well — trained Spanish army of 18.000 was sent to the
Netherlands under the command of the Duke of Alba.
Up to 100.000 people fled the country in fear. Among
those who fled were William pf Orange and his brother
Louis of Nassau. On August 23, 1567, Albanian troops
entered Brussels.

Hard, ruthless and arrogant, Alba considered the
executioner's axe and the Inquisition bonfire to be the
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most reliable means of governing the country. The
“council for the investigation of sedition cases” estab-
lished by Alba, who created a bloody regime of terror,
knew only one punishment for those accused. The peo-
ple called this court the “bloody council”. During
Alba’s reing, the number of people executed by the ver-
dict of this court exceeded eight thousand. Alba’s goal
was not only to intimidate the population, but also to
fill the Spanish royal treasury. Among those executed
were many wealthy merchants and prominent nobles.

William of Oran and his brother Louis of Nassau
led a large mercenary army into the Netherlands, one
from the south and the other from the north, to over-
throw the regime of Alba. However, Alba, an experi-
enced commander, defeated the soldiers of Louis of
Nassau and forced the prince’s troops to retreat. Wil-
liam's mercenary troops dispersed, unable to receive
the promised reward. In order to weaken William of Or-
ange's position, the council investigation the rebellion
accused him of attempting to seize power under the
guise of relifious motives and confiscated his property.
This prince’s 13 — year — old son was arrested and sent
to Spain. Between 1568 and 1572, William of Orange
invaded the Netherlands several times at the head of a
mercenary army, but he was unsuccessful.

In order to reduce the importance of the general
staff and ensure a continuous flow of money from the
country, the Duke of Alba decided to carry out a radical
“reform” in financial matters and immediately intro-
duced 3 new taxes: 1) a 1 % tax on all types of property,
2) a 5 % tax on the purchase and sale of real estate, 3)
a 10 tax on the sale of all goods. These 3 taxes were
collectively called al — gabala.

The introduction of the levy meant a complete
economic disaster for the Dutch economy. Even Alba's
close associates understood the danger of this decision.
Even Philip II himself offered to soften the ducal re-
gime and grant a general amnesty. Alba, who did not
give up his stubbornness, agreed to postpone the intro-
duction of the levy until 1571, deducting 2 million guil-
ders from the annual tax [17, 25 — 26].

The second phase of the Dutch revolution

At this stage, a popular guerrilla war against the
Spanish autocracy began. In that process, the forest and
the sea eyes played an important role.

The harsh and ruthless policy of terror of the Duke
of Alba could not break the determination of the Dutch
people to fight. The forests of Flanders and Gennegau
became a refuge for armed peasants, artisans and hired
workers. They attacked and destroyed small groups of
Spanish soldiers, priests, monks, and court officials
who collaborated with the Spanish. These groups,
known as forest eyes, relied on the help of the local
population, who provided them with food and informed
them of the movements of troops and authorities.

In the north, guerrilla warfare took a slightly dif-
ferent form. Here, sailors, fishermen, some shipowners,
and Calvinist nobles would go out to sea in ships and
attack Spanish shipping. These groups, called sea —
eyes, used english ports as bases to help them weaken
Spain. The sea — eyes not only captured and sank Span-
ish ships, but also often attacked coastal towns. William
of Orange, who had fled to Germany, saw that their ac-

tivities were successful, and as Stadtholder of the Neth-
erlands, from 1568 he began to issue letters of marque
to the navies, giving them the right to wage war against
Alba, and to send them his officers.

The policy of William of Orange

In Germany, nobles who had fled the Netherlands
had grouped around William of Orange. This group in-
tended to receive help from foreign powers — German
Lutheran princes, France and England — to fight against
Spain. This help was to be obtained at the expense of
the division of the Netherlands. Such projects included
the transfer of Flanders and Artois to France, and Hol-
land and Zealand to England. Brabant and some prov-
inces were to be included in the German Empire under
the right of electorate, primarily William of Orange.

In 1572, the tax on the head was introduced. As
the Duke's advisers said, it led to an economic disaster.
Trade froze, shops closed, and manufactures stopped.
The country was on the verge of a new uprising. The
growing unrest in the country often took the form of
open resistance. The states of the province of Utrecht,
despite the brutal pressure of the Duke of Alba, cate-
gorically rejected the head. In order to punish Utrecht,
the Duke of Alba withdrew military garrisons from
there, neglecting the protection of the coastal cities.

The 1572 uprising in the northern provinces

At the end of March 1572, Queen Elizabeth, fear-
ing a conflict with Spain, demanded that the English
seamen leave English ports immediately.The seamen,
deprived of a berth, put to sea in 24 ships and on April
1, 1572, under the command of Count de la Marque,
captured the port of Brill in Zeeland. This event became
the call to action for the beginning of the popular strug-
gle for freedom in the northern provinces. On April 5,
the townspeople of Vlissingen revolted and released
detachments of seamen into the city. The important cit-
ies of the provinces of Holland and Zeeland declared
their loyalty to the rebellion. Only Amsterda and Mid-
delburg took a different position and remained loyal to
the Catholics until 1578.

On September 21, 1572, Louis of Nassau surren-
dered to the troops of Duke Alba in an “honorable”
peace. William of Orange, who had invaded the south-
ern Netherlands from German territory, retreated to
Germany on September 23 without achieving anything
and abandoned his army.

Although William's campaign was unsuccessfull,
it attracted the main forces of the Spaniards, which al-
lowed the rebellion in the north of the country to suc-
ceed. The rebel provinces successfully used the result-
ing lull. The military power of the rebels increased sig-
nificantly and strengthened. In a short time, Meden-
blink, Hoom, Zirikzee, Udewater, Gouda, Leiden,
Haarlem, Dordrecht and other cities were liberated
from the Spaniards.

In Juli 1572, the States of Holland and Zeeland,
meeting in Dortrecht, recognized William of Orange as
their Stadholder. The prince was given supreme com-
mand over all naval and land forces, as well as supreme
executive power. With the consent of the cities, the
prince could appoint and dismiss all high officials.
Freedom of religion was proclaimed in the States. Wil-
liam of Orange arrived in Holland in October 1572 to
lead the movement [5, 227-228].
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William of Orange was thus placed at the head of
the rebellion, and was recognized as Governor — Gen-
eral and Stadtholder of Holland, Zeeland, Friesland,
and Utrecht. Power was effectively divided between
him and the States. Events entered a decisive phase as
the rebels gained influence in the northern provinces.

At the end of 1572, the Duke of Alba launched a
decisive offensive against the seceded provinces. The
cities of Zutphen (Gelderland) and Naarden (North
Holland) were taken by storm. The troops of the prov-
inces that had joined the revolution were forced to leave
Friesland. The inhabitants of Haarlem heroically re-
sisted the Spanish for seven months, and only hunger
forced them to surrender. The siege of Alkmaar, how-
ever, did not produce the desired results, and the Span-
ish had to lift the siege of the sity on October 8. On
October 12, the rebel fleet defeated the Spanish fleet at
Zuyderzee. These defeats completely undermined
Alba’s authority. He was recalled to Spain. Alba left the
Netherlands in December 1573, handing over his pow-
ers to the newly appointed judge in Madrid, Don Luis
Requesens.

Rekezens, who replaced Alba, continued the of-
fensive policy and tried to create a split in the opposi-
tion through some concessions. During Rekezens' time,
the Spaniards managed to deal a serious blow to the op-
position. The Spanish besieged Leiden in May 1574.
Only the destruction of the sea walls by the Dutch saved
the city from surrender after a long siege. The Spanish,
terrified by the flood, lifted the siege. On October 4,
1574, the Dutch ships entered Leiden.

In 1575, the Spanish captured the important Zee-
land port of Zierikzee. This was the last victory in the
Spanish military campaign of 1572 — 1575. After the
death of Rekezens in March 1576, power passed into
the hands of the Council of State, whose members were
unable to control the situation. In addition, in the sum-
mer of 1576, Spanish soldiers, who had not been paid
for a long time, revolted and seized castles in a number
of cities (Aalst, Antwerp, Ghent), began to rob and ter-
rorize the population. The cities of Brabant began to or-
ganize resistance against the mercenaries. Although the
members of the Council of State tried to prevent this,
local volunteer groups in Brussels, led by officers loyal
to William of Orange, arrested them on September 4,
1576. With the abolition of the Council of State, the last
bastion of Spanish rule in the Netherlands fell.

Pacification of Ghent. National liberation
movement in the southern provinces

In October 1576, the Estates General, who had
seized power, met in Ghent. While the deputies in the
Estates General were arguing, Spanish mercenaries at-
tacked the city from the Antwerp fortress on November
4, 1576, destroying and plunderinf it. Up to 8.000 resi-
dents were killed, up to a thousand houses were hurned.
The events that took place caused unrest in the country,
and anti-Spanish demonstrations swept the entire south.

The events taking place in the country prompted
the Estates — General to prepare an agreement. This
document, called the Pacification of Ghent, was pub-
lished on November 8. The Pacification of Ghent was
formally a peace treaty between the northern provinces,
which had risen against Spanish rule in 1572, and the

southern provinces, which had begun a war of inde-
pendence against Spanish rule in 1576, but remained
loyal to Catholicism. The treaty provided for the with-
drawal of Spanish troops from the country, the aboli-
tion of the “posters” against heretics and the laws im-
posed by Alba, religious tolerance, compensation for
those whose property was confiscated by the Spanish,
etc. At the same time, the document also expressed loy-
alty to Philip II. The war was limited to the rebellious
Spanish troops. The proposal to confiscate church lands
was rejected. The Netherlands and Zeeland were for-
bidden to spread of defend Calvinism outside their bor-
ders[2,1—17].

The Eternal Edict

On November 3, 1576, the new viceroy of Philip
II, Don Juan of Austria, arrived in Luxembourg. Ac-
cording to the Eternal Edict, signed between the States
— General and Don Juan on February 12, 1577, Don
Juan undertook to observe the Treaty of Ghent and the
States — General to recognize him as viceroy of Philip
II. On May 12, 1577, Don Juan entered Brussels in tri-
umph. The northern provinces refused to recognize the
“Eternal Edict”. Don Juan was also not prepared to
comply with the Eternal Edict. In June, he cunningly
captured the impregnable fortress of Namur and began
military operations against the troops of the States —
General.

The whole country was again engulfed in popular
uprisings. First, the city plebs and artisans of Brussels
took up arms, overthrew the reactionary magistrate and
elected a new one. Along with the magistrate, a com-
mittee of 18 was created. In Antwerp, Ghent, Ypres,
etc., a committee of 18 was also created, closely con-
nected with the consistories. Taking advantage of the
favorable situation, William of Orange arrived in Brus-
sels in September 1577 and, with the help of his sup-
porters, succeeded in being elected as the ruvard (ex-
traordinary viceroy) of Brabant.

The nobles, dissatisfied with the policies of Wil-
liam of Orange, invited Archduke Matthew, brother of
the German Emperor Rudolf II, to the Netherlands.
However, on October 28, 1577, the city plebs in Ghent
revolted and arrested Duke Arschot and other nobles
who had invited Archduke Matthew to the Netherlands.
However, on November 12, 1577, the States — General
officially recognized Archduke Matthew as governor —
general of the provinces. Instead of deposing Archduke
Matthew, the Committee of 18 in Brussels, at the insti-
gation of the Orangeists, demanded that William of Or-
ange be appointed as vice — archduke. In January 1578,
the Estates — General granted this request.

Seeing that the army of the Estates — General was
not in goog condition, Don Juan marched on them and
defeated them on January 31, 1578. Due to the defeat,
the leader of the nobility, Count F. De Lalin, was dis-
missed from his post as commander — in — chief, and
some reactionary nobles were expelled from the army.
Decisive measures were taken to defend the cities. The
northern provinces intensified their attak on the last
Spanish stronghold in the Netherlands, Amsterdam,
and in February 1578 the city surrendered.

The States — General and William of Orange con-
tinued to seek military assistance abroad to maintain
their rule. According to the treaty signed between the
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States — General and England on 7 January 1578, the
States — General pledged to give England the cities of
Vlissingen, Middelburg, Bruges and Granville as hos-
tages in exchange for financial and military aid. The
treaty also provided for the possibility of an agreement
between the States — General and Philip II.

France was also eager to get its share of the Dutch
pie. At the invitation of William of Orange, the States
— General, and his party of nobles, Francis of Anjou in-
vaded the country with his troops in May 1578 under
the guise of defender of the Netherlands. In return, the
Duke of Anjou was promised some estates in the Neth-
erlands. England, not wanting France to gain a foothold
in the Netherlands, provided money to Palatine John
Casimir, who in August 1578 sent his troops to the
Netherlands.

Foreign mercenaries engaged in robbery and vio-
lence rather than fighting, while highly titled adventur-
ers negotiated with the Spanish and surrendered cities
to them. The massed of the people fought and rioted
against them, as well as against the local nobility, the
wealthy, and especially against the Catholic Church.
The Catholic nobility demanded that William of Or-
ange “restrain the depraved black people” and threat-
enned to side with the Spanish.

CONCLUSIONS

The first two phases of the Dutch Revolution
cover the period from the Iconoclast revolt to the con-
clusion of the Union of Utrecht. The equating of icon-
oclasm with vandalism was first proposed in 1794 by
Bishop Henri Gregoire during the French bourgeois
revolution, while analyzing the actions of the revolu-
tionary army [4, 471- 488].

v" This process can also be found in the leading
countries of Europe. In England iconoclasm has been
observed since the 20s and 30s of the 16" century. The
rulers Edward VI, Elizabeth I, and prominent public
figures Thomas Granmer and Thomas Gromwell
played an important role in this process. The act against
all offensive images adopted in 1547 and the return of
Protestants expelled during the reign of Quenn Mary
further strengthened this process.

v" We encounter their activity not only in the be-
ginning of the Dutch Revolution, but also in the serious
changes that took place in England in the 16" century
and the French Revolution of the 18" century.

v" Iconoclasm is a social, cultural, political, or re-
ligious belief that the destruction of icons, images, stat-
ues, structures, and more broadly any work of art is a
valid concern, and continues to this day. In modern
times, iconoclasm is used to refer to individual acts of
vandalism against cultural objects. At the same time, it
also exists as a distinct cultural practice expressing a
protest against the aesthetic heritace of previous eras.
The political manifestations of iconoclasm in modern
times have been reflected in the destruction of the
World Trade Center towers in New York (2001), the
destruction of the Buddha statues in Bamiyan by the
Taliban (2001), etc. [8].

v' The Iconoclast Revolt (1566) showed that the
people were extremely dissatisfied with the policies of
the Spanish monarchy and the Catholic Church.

v The widespread rebellion in the Netherlands
led the Spanish to establish the terrorist regime of the

Duke of Alba (1567 — 1573). The regime's ruthless,
harsh, and unrealistic policies led to the further
strengthening of the resistance.

v’ The rebellion in the northern provinces of the
Netherlands led to the formation of a strong resistance
movement. The Revolt of the Sea Eyes (1572) resulted
in the liberation of some of the northern provinces (Hol-
land, Zeeland).

v The representative bodies of these states (the
Supreme Estates) recognized William of Orange as
their stadtholder (representative), laying the foundation
for the future state.

v' As the Spanish armies and the Calvinists
fought, William of Orange realized that unity was
needed for the opposition to succeed, and that the role
of mediator had to be abandoned. Only the Calvinists
could defend a strong opposition.

v There is no evidence that William had ever
planned a revolution. However, the arrival of Duke
Alba in the Netherlands in September 1567 and the
atrocities he committed changed William's mind. The
prince’s manifestos clearly stated the need to protect
the people from “torture, execution and suffering”.

v' The conclusion of the Pacification of Ghent
(1576) is connected with the “incidents” committed by
the Spaniards in Antwerp during the Dutch bourgeois
revolution. The incident committed in Antwerp caused
the southern provinces to join the rebellion. The agree-
ment concluded between the Northern and Southern
provinces was directed against the Spaniards. However,
this agreement did not have strong foundations.

v During the Dutch Revolution, the country was
effectively divided into two parts. The Catholic nobility
of the southern provinces (Wallonia) quickly seized
power, resulting in peace with the Spanish king and the
signing of the Union of Arras (1579). In response, the
northern provinces concluded the Union of Utrecht
(1579), laying the foundation for a future independent
state.

v" The foundation of an independent state was
laid. The conclusion of the Union of Utrecht laid the
foundation for the future United Provinces Republic.
This meant the creation of an independent Dutch repub-
lic. The creation of this republic should be regarded as
a desisive step towards the creation of the first inde-
pendent bourgeois state in Europe.

Thus, in the first and second stages of the Dutch
bourgeois revolution, the Netherlands was actually di-
vided into two main parts. While the northern provinces
gained their independence, the south reached a peace
with Spanish rule. The study of the history of these
stages is of great importance in terms of examining the
historical events that took place in the Netherlands on
the eve of the creation of the United Provinces Repub-
lic, a future independent, strong and bourgeois state
governed by new rules.
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ABSTRACT

Introduction: Vitamin D plays a key role in calcium—phosphorus metabolism, immune regulation, and nor-
mal fetal development. Vitamin D deficiency during pregnancy is common and has been associated with an in-
creased risk of adverse obstetric and neonatal outcomes, including preterm birth (PTB) and low birth weight
(LBW).

Aim: To evaluate vitamin D status in pregnant women and to investigate its association with the risk of
preterm birth and low birth weight.

Materials and Methods: A prospective study was conducted between 2019 and 2021 in Varna, Bulgaria,
including 259 pregnant women. Participants were divided into three groups: healthy pregnant women, women with
gestational diabetes mellitus (GDM), and women with preeclampsia (PE). Demographic and clinical data, infor-
mation on vitamin D intake, and serum 25-hydroxyvitamin D [25(OH)D] concentrations were collected. Serum
25(OH)D levels were measured using a validated LC-MS method. Associations between vitamin D status, gesta-
tional age at delivery, and neonatal birth weight were analyzed.

Results: Preterm birth occurred in 12.45% of newborns, with the highest incidence observed among women
with PE. Low birth weight was recorded in 13.23% of newborns, again most frequently in the PE group. A statis-
tically significant association was found between maternal vitamin D intake and neonatal birth weight (p <0.0001).
In women with PE and in healthy pregnant women, higher vitamin D intake and higher serum 25(OH)D levels
were associated with a lower risk of PTB and LBW. Correlation analysis demonstrated a positive association
between serum 25(OH)D concentrations and gestational age, particularly in women with PE.

Conclusion: The findings of this study support the hypothesis that inadequate vitamin D status during preg-
nancy is associated with an increased risk of preterm birth and low birth weight, especially among women with
preeclampsia. Optimization of vitamin D status through adequate supplementation may represent a safe, accessi-
ble, and cost-effective strategy for improving perinatal outcomes. Further large-scale randomized controlled trials
are required to confirm these findings and to establish clear clinical recommendations.

Keywords: vitamin D, 25(OH)D, pregnancy, outcomes.

INTRODUCTION

Vitamin D plays a crucial role in calcium-phos-
phorus metabolism, skeletal development, and immune
regulation. During pregnancy, adequate maternal vita-
min D levels are essential not only for the health of the
mother but also for the proper growth and development
of the fetus [1]. Numerous studies have identified a
consistent and strong association between maternal vit-
amin D deficiency and adverse pregnancy and birth
outcomes, including an increased risk of preeclampsia
(PE), gestational diabetes mellitus (GDM), preterm
birth (PTB), low birth weight (LBW), and postpartum
complications [2, 3].

Despite the well-established importance of vita-
min D during pregnancy, hypovitaminosis D remains
highly prevalent worldwide — particularly in regions
with limited sunlight exposure, inadequate dietary in-
take, or cultural practices that reduce skin exposure [4].
Newborns rely entirely on maternal stores and placental
transfer of vitamin D, making maternal status a critical
determinant of neonatal vitamin D sufficiency [5].

Given the crucial role of vitamin D in maternal and
fetal health, recent research has increasingly focused on
its potential impact on specific pregnancy outcomes —
particularly PTB and LBW.

PTB continues to be the leading cause of neonatal
mortality globally and the second most common cause
of death in children under five years of age [6]. The eti-
ology of PTB is multifactorial and complex, involving
genetic, environmental, immunological, and nutritional
factors. Among these, vitamin D deficiency during
pregnancy has gained increasing attention due to its po-
tential role in modulating immune responses and in-
flammation — mechanisms thought to contribute to the
onset of preterm labor [7].

LBW remains a significant global public health
concern due to its association with increased neonatal
morbidity and long-term adverse health outcomes [8].
Multiple studies have explored the potential role of ma-
ternal vitamin D deficiency in the etiology of LBW,
given vitamin D’s essential functions in fetal growth
and development [9].

AIM

The aim of this study is to evaluate the vitamin D
status in pregnant women and investigate its potential
association with neonatal outcomes, specifically the
risk of PTB and LBW. By analyzing maternal serum
25-hydroxyvitamin D (25(OH)D) concentrations and
supplementation during pregnancy and correlating
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them with pregnancy outcomes, the study seeks to de-
termine whether maternal vitamin D sufficiency can
serve as a protective factor against these adverse events.

MATERIAL AND METHODS

The research is prospective in character and has
taken place in the Diagnostic and Consulting Centre of
“St Marina” University Hospital, Acibadem City Clinic
Medical Center, Specialized Hospital for Obstetrics
and Gynecology for Active Treatment “Prof. Dr D.
Stamatov”, and General Hospital for Active Treatment
“St. Anna” in Varna, from 02.07.2019t0 31.12.2021. A
total of 259 pregnant women had been included in the
scientific research. They filled in a questionnaire card
that contained demographic data and information
connected to their life style, the course of previous
pregnancies (if there were such) and their obstetric
outcomes, as well as a family history.

All pregnant women included in the clinical trial
after getting acquainted and signing the informed
consent form are asked to fill in a survey card, under
doctor’s supervision who is a participant in the survey.
It contains demographic data and information related to
their style of life (diet, physical activity, administration
of medicines and dietary supplements), data about
previous pregnancies and obstetric results, family
history.

The quantitative analyses of the circulating form
of vitamin D in blood serum were tested in the
Department of Biochemistry, Molecular Medicine and
Nutrigenomics at the Faculty of Pharmacy, Medical
University, Varna. To achieve this goal validated LC-
MS method with UV detection for identification and
quantitative analysis of 25(OH)D in blood serum was
used.

RESULTS

A total of 259 pregnant women were enrolled in
the study. Of these, 210 women (81.08%) were evalu-
ated as outpatients, while 49 women (18.91%) were
hospitalized and treated as inpatients for PE at the Spe-
cialized Hospital for Obstetrics and Gynecology for
Active Treatment ‘Prof. Dr. D. Stamatov’, Varna. The

average age of participants was 30.5 years (range 19 —
49 years).

The majority of participants were of Bulgarian
origin (89.57%, n=232), resided in a large city
(90.35%, n=234), were married (55.21%, n=143), and
had attained higher education (56.37%, n=146). Most
participants (94.20%, n=244) did not have concomitant
chronic or non-systemic diseases. Based on their health
status, participants were classified into three major
groups:

Group I: Healthy pregnant women (n=167,
64.5%). Among them, 114 (68.3%) were in the second
trimester and 53 (31.7%) in the third trimester.

Group II: Pregnant women with GDM (n=43,
16.6%). Of these, 26 (60.5%) were in the second tri-
mester and 17 (39.5%) in the third trimester. GDM di-
agnosis was based on an OGTT with 75 g of glucose
administered between the 24th and 28th GW, or at an-
other time during pregnancy, following the IDF (2013)
and WHO (2013) criteria.

Group III: Pregnant women with PE (n=49,
18.9%). Of these, 6 (12.2%) were in the second tri-
mester and 43 (87.8%) in the third trimester. All diag-
noses were based on established clinical criteria, and
participants were hospitalized in the Department of
Pregnancy Pathology at the same hospital.

Vitamin D Status and Risk of PTB

In the present study, 32 out of 257 newborns
(12.45%) were delivered preterm, indicating a notable
rate of PTB. The highest incidence was observed
among pregnant women with PE, where 45.83% (n =
22) of cases resulted in PTB. In comparison, the preva-
lence was 6.98% (n = 3) among those with GDM and
4.21% (n="7) in the healthy control group.

To evaluate the potential role of maternal vitamin
D status in the occurrence of PTB, we initially analyzed
the frequency of this complication in relation to vitamin
D intake. Participants were categorized based on their
reported intake of vitamin D from pharmaceutical prep-
arations and/or dietary supplements as follows: no in-
take, intake below 600 IU/day, and intake above 600
IU/day (Table 1).

Table 1
Distribution of Pregnant Women by Gestational Age and Vitamin D Supplementation (Entire Cohort)
Gestational No Intake <600 IU/day >600 IU/day Total
Age N (%) N (%) N (%) N (%)
>37 weeks 73 (32.4%) 101 (44.9%) 51 (22.7%) 225 (100%)
<37 weeks 12 (37.5%) 15 (46.9%) 5 (15.6%) 32 (100%)

The results presented in Table 1 indicate that a
similar proportion of women who delivered at term and
those who experienced PTB were supplemented with
vitamin D at doses below the recommended minimum
of 600 1U/day (44.89% vs. 46.88%, respectively). The
proportion of women who did not receive any vitamin
D supplementation was higher among those who deliv-
ered preterm compared to those who delivered at term
(37.50% vs. 32.44%, respectively). Conversely, a
greater proportion of women who delivered at term re-
ceived adequate vitamin D supplementation (>600
IU/day) compared to those with PTB (22.67% vs.
15.62%, respectively). A non-parametric chi-square

analysis was conducted to evaluate potential differ-
ences between the groups; however, no statistically sig-
nificant association was found (¥*> = 0.879, p = 0.645).

We also investigated the vitamin D intake among
women from the three main groups who experienced
PTB. Based on the frequency distribution, we can con-
clude that among healthy pregnant women and those
with PE, the likelihood of PTB is lower in those who
received adequate vitamin D supplementation (>600
IU/day) compared to those who were either not supple-
mented or supplemented with a lower dose (<600
IU/day). This trend, however, was not observed in the
group of women with GDM.
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Using Spearman correlation analysis, we investi-
gated the association of PTB in the three main study
groups with both vitamin D intake and serum concen-
trations of 25(OH)D. The results of the analysis are pre-
sented in Table 2. A positive and moderately strong
correlation was found between serum levels of
25(OH)D and gestational age in women with PE
(rho=0.358, p=0.016), as well as between serum levels
of 25(OH)D and vitamin D supplementation
(rho=0.410, p=0.014). This indicates that the likelihood

women, an increasing risk of PTB was observed with
decreasing vitamin D intake during pregnancy
(tho=0.273, p=0.007), and a moderate correlation was
found between vitamin D supplementation and serum
25(0OH)D levels (rho=0.498, p<0.0001). In the group of
women with GDM, a strong correlation was found be-
tween vitamin D supplementation and serum 25(OH)D
levels (tho=0.848, p<0.0001), but the weakly increas-
ing risk of PTB with decreasing vitamin D intake and
serum levels of 25(OH)D did not reach statistical sig-

of PTB decreases with increasing vitamin D intake and  nificance (tho=0.167, p=0.416 and rho=0.138,
serum levels of 25(OH)D. Among healthy pregnant p=0.382, respectively).
Table 2
Spearman’s Correlation Between Vitamin D Intake, Serum 25(OH)D and Pregnancy Duration by Group
. Normal Vitamin D Serum 25(OH)D
Group Variable Gestation/PTB Intake nmol/l
Healthy Pregnant 10/ 1001 Gestation/PTB 1.000 0.273%* 0.052
Women
Vitamin D Intake 0.273** 1.000 0.498**
Serum 25(OH)D 0.052 0.498%* 1.000
(nmol/1)
p-value 0.007 0.524
Women with GDM  Normal Gestation/PTB 1.000 0.167 0.138
Vitamin D Intake 0.167 1.000 0.848**
Serum 25(OH)D 0.138 0.848%* 1.000
(nmol/1)
p-value 0.416 0.382
Women with PE ~ Normal Gestation/PTB 1.000 0.314 0.358*
Vitamin D Intake 0.314 1.000 0.410*
Serum 25(OH)D 0.358* 0.410% 1.000
(nmol/1)
p-value 0.055 0.016

Vitamin D Status and Risk of LBW

We used a similar approach to assess the influence
of vitamin D status in pregnant women on LBW. Table
3 shows the frequency distribution of pregnant women

based on vitamin D supplementation and the birth
weight of their newborns for the entire studied cohort.

Table 3

Frequency Distribution of Pregnant Women Based on Vitamin D Supplementation and the Birth Weight of Their
Newborns for the Entire Studied Cohort

No Vitamin D Supplemen-

Birth Weight tation
N (%)
Normal Weight .
(>2500g) 58 (26.00%)
Low Weight ,
(<2500g) 27 (79.41%)

Results presented in Table 3 show that the percent-
age of non-supplemented women who delivered a
LBW infant is three times higher than that of women
who delivered a newborn with normal weight (79.41%
vs. 26.00%, respectively). Among those supplemented
with vitamin D at doses <600 IU/day, the ratio is re-
versed — there is a 3.45-fold decrease in the percentage
of LBW deliveries (50.67% vs. 14.70%). In women

Vitamin D Supplemen- Vitamin D Supple-

tation mentation Total
<600 IU/day >600 IU/day N (%)
N (%) N (%)

113 (50.67%) 52(23.32%) 223 (100%)

5 (14.70%) 2 (5.88%) 34 (100%)

who received adequate supplementation (>600
[U/day), the percentage drops nearly fourfold (23.32%
vs. 5.88%). A chi-square test confirmed that the distri-
bution shown in Table 3 is statistically significant (}* =
38.02, p <0.0001).

We also analyzed the vitamin D intake among
women from the three main groups who gave birth to
LBW infants. Based on their frequency distribution, we
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can conclude that among healthy pregnant women and
those with PE, the likelihood of delivering a LBW in-
fant is lower in those who were supplemented with an
adequate dose of vitamin D (>600 IU/day) compared to
those who were either not supplemented or supple-
mented with a low dose of vitamin D (<600 1U/day).

This trend was not observed in the group of women
with GDM.

We also compared the mean values for vitamin D
intake and serum 25(OH)D levels between pregnant
women who delivered normal-weight infants and those
who delivered LBW infants using an independent sam-
ples t-test (Table 4).

Table 4

Comparison of mean values of vitamin D intake and serum 25(OH)D concentrations in women who delivered
normal weight vs. LBW newborns (entire cohort)

Birth Weight Mean + SD 95% CI t-test (p)
Vitamin D intake ) _ _
(IU/day) Normal 824.26 +£2167.65 [-58.7; 11.98] t=0.667, p=0.506
LBW 525.00 + 810.39
25(0OH)D (nmol/L) Normal 76.17 + 38.33 [-13.22;14.94] ¢=0.121, p=0.904
LBW 75.31 +40.40

It is notable that the mean vitamin D intake was
lower (525 + 810.39 IU/day) among women who deliv-
ered a LBW infant compared to those who gave birth to
anewborn with normal weight (824.26 + 2167 [U/day),
and it falls below the recommended minimum intake of
600 IU/day. Nevertheless, the comparative analysis did
not reveal a statistically significant difference in the
mean intake values between the two groups (¢ = 0.667,
p = 0.500), likely due to the large standard deviation.
No statistically significant difference was found in the
serum 25(OH)D levels between the two groups either
(76.17 £38.33 vs. 75.31 £40.40, t = 0.121, p = 0.904).

DISCUSSION

1. PTB

A growing body of literature has explored the as-
sociation between maternal vitamin D status and the
risk of PTB; however, findings remain inconsistent.
Agarwal et al. (2018) proposed that insufficient vitamin
D levels during gestation may suppress immune func-
tion and alter the pathophysiological pathways leading
to PTB [10]. Nevertheless, a meta-analysis conducted
by Lian et al. (2021) did not find a statistically signifi-
cant correlation between vitamin D deficiency in any
trimester and the risk of PTB. Specifically, 13 out of
the 24 observational studies included in the analysis re-
ported no association between low maternal 25(OH)D
concentrations and PTB [11].

Contradictory evidence also exists. Several studies
have demonstrated a clear link between low maternal
vitamin D levels and an increased risk of PTB [12, 13].
Moreover, sufficient maternal vitamin D status — com-
monly defined as serum 25(OH)D levels above 100
nmol/L — has been associated with a 60% reduction in
the risk of PTB [10].

In our study, the incidence of PTB was 12.45%,
with 32 of 257 newborns delivered before term. Nota-
bly, two-thirds of these cases occurred in women diag-
nosed with PE, a known risk factor for PTB. Within the
PE group, we observed the strongest association be-
tween vitamin D status and PTB. This group also
demonstrated the lowest levels of vitamin D supple-
mentation (with 57.14% reporting no intake) and the
lowest serum 25(OH)D concentrations (median: 53.80
nmol/L, IQR: 42.23—-67.05 nmol/L). These findings un-
derscore the potential relevance of maternal vitamin D

status in the pathogenesis of PTB, particularly among
women with pre-existing pregnancy complications
such as PE.

Additional studies support these observations.
Bodnar et al. (2014) reported that nearly half of women
who delivered preterm had 25(OH)D levels below 75
nmol/L [9]. Similarly, Agarwal et al. (2018) and
McDonell et al. (2017) observed a markedly reduced
risk of PTB in mothers with sufficient vitamin D levels
(>100 nmol/L) [10, 14]. Despite these promising find-
ings, not all studies are in agreement. For instance,
Baker et al. (2011) found no statistically significant dif-
ference in vitamin D levels between women who deliv-
ered at term and those who experienced PTB between
23 and 35 weeks of gestation [15].

These discrepancies may be attributed to differ-
ences in study design, population characteristics, defi-
nitions of vitamin D sufficiency, and methods of
25(OH)D measurement. The heterogeneity of these
factors complicates direct comparison and underscores
the necessity for well-designed randomized controlled
trials (RCTs) to confirm causality and inform clinical
guidelines.

2. LBW

Several biological mechanisms have been pro-
posed to explain how maternal vitamin D status may
influence neonatal birth weight. One hypothesis sug-
gests that low maternal serum 25(OH)D concentrations
impair fetal skeletal growth and mineralization, leading
to reduced birth weight. Another postulated mechanism
involves vitamin D’s anti-inflammatory properties and
its role in modulating placental function. In this con-
text, vitamin D deficiency may contribute to placental
inflammation, thereby increasing the risk of intrauter-
ine growth restriction (IUGR) and LBW [16, 17].

Additionally, vitamin D has been linked to the reg-
ulation of insulin-like growth factor 1 (IGF-1), a hor-
mone involved in fetal growth signaling. Evidence
from adult populations suggests that vitamin D supple-
mentation increases IGF-1 levels, implying that mater-
nal deficiency could lead to impaired fetal growth
through this pathway [16]. Despite these plausible
mechanisms, the existing literature presents conflicting
findings. While some studies have demonstrated a pos-
itive correlation between maternal 25(OH)D levels and
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neonatal birth weight [18], others have reported no sig-
nificant association [19].

Our study found an overall incidence of LBW of
13.23% (n = 34), with the highest prevalence observed
in women with PE — 33.33% (n = 16). In comparison,
LBW rates among participants with gestational diabe-
tes mellitus (GDM) and healthy pregnancies were
13.95% (n=6) and 7.23% (n = 12), respectively. A sig-
nificant association was identified between maternal
vitamin D intake and neonatal birth weight (% = 38.02,
p < 0.0001), particularly among women with PE and
healthy participants.

Although the difference in mean daily vitamin D
intake between mothers of normal-weight (824.26 +
2167.65 IU/day) and LBW infants (525.00 + 810.39
IU/day) did not reach statistical significance — likely
due to the wide variability in supplement dosages - it
may still indicate a clinically meaningful trend. Simi-
larly, no statistically significant difference was found in
serum 25(OH)D concentrations between the two
groups (76.17 £ 38.33 nmol/L vs. 75.31 + 40.40
nmol/L; p = 0.904). This lack of significance could be
due to confounding factors such as seasonality, sun ex-
posure, diet, and physical activity, which were not con-
trolled for in the current analysis. The relatively small
number of LBW cases also limited our ability to per-
form stratified analyses and identify the most influen-
tial variables.

The inconsistent findings in our study mirror the
broader literature, where randomized controlled trials
have yielded mixed results. Nevertheless, the majority
of systematic reviews and meta-analyses - such as the
one conducted by Maugeri et al. (2019) — suggest a pos-
itive effect of maternal vitamin D supplementation on
neonatal birth weight [20]. These findings support the
hypothesis that optimizing vitamin D status during
pregnancy may be a simple and cost-effective strategy
for improving fetal growth and reducing the risk of
LBW.

CONCLUSION

The present study supports the hypothesis that vit-
amin D deficiency during pregnancy may be associated
with an increased risk of adverse outcomes such as PTB
and LBW. Although a statistically significant causal re-
lationship was not consistently demonstrated, the ob-
served correlations between vitamin D intake, serum
25(OH)D levels, and the occurrence of these complica-
tions highlight the potential role of this micronutrient in
maintaining a healthy pregnancy.

Historically, vitamin D supplementation has led to
one of the most significant achievements in public
health — the global elimination of rickets. In the modern
context, attention has shifted toward the exploration of
vitamin D’s non-calcemic effects, including its impact
on immune regulation, inflammation, and placental
function. This is particularly relevant in vulnerable
populations such as pregnant women and newborns.

Lifestyle modifications, combined with timely
identification and correction of vitamin D deficiency,
could represent an effective, accessible, and low-risk
strategy for improving perinatal outcomes and promot-
ing long-term maternal and child health. However, fur-
ther randomized controlled trials with larger cohorts are

needed to confirm the observed trends and to develop
clear clinical recommendations.
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AHHOTADIMUSA

AKTyanbHOCTh: KOCTHO-MBIIIEYHBIE IPOSIBIICHUS TIPH Op(aHHBIX 3a00JI€BaHUAX, TAKUX Kak 60sie3Hb Pabpu
(b®) n mykomnomucaxapuno3sl (MIIC), 9acTo mpUBOIAT K 3HAYUTENFHOW WHBANIMAM3AINN MAMEHTOB. PaHHAS
JIMarHOCTHKA ¥ CBOEBPEMEHHAsI TEPaITisl MO3BOJISIOT 3aMEUTUTh IIPOrPECCHPOBAHNE IIOPAKEHUH KOCTHO-MBIIIIEY-
HOM CHCTEMBI, YJIyulllasi Ka4yeCTBO HU3HU. V3yueHne NaHHBIX MPOSBICHUN HEOOXOIUMO JUIsl MOBBILIEHHUs HACTO-
POKEHHOCTH Bpayei ¥ ONTUMHU3AIMU TAKTHUKH BEICHHS TTAI[HIEHTOB.

ean:

W3yunTh KOCTHO-MBILIIEYHBIE MTposiBiieHUs Oone3Hn Padbpu 1 Mykomnosncaxapuao3a, UX AMarHoCTUKY U BITU-
siHUE Ha (DYHKIHOHAJIBHOE COCTOSIHUE MTalleHTOB.

Marepuana u MeToabI:

AHanu3 KIMHAYECKNX CIIy4aeB, JINTEPATYPHBIX JAHHBIX M PEHTI€HOJIOTHUECKHX CCIIEA0BaHN TAIMEHTOB C
6oneznpro @abdpu u MIIC.

Pe3yabTarsi:

[Tpu 6one3nn Pabpy BBIABISIOTCS MHAITHH, apTPAITHH, OCTEOIICHNUSI.

[pu MIIC — nedopmanmu KocTel, KOHTPAKTYPHI CYCTaBOB, THIIOMOOMIEHOCTb.

BeiBoabI:

CkeNeTHO-MBIIICUHBIE MPOSBICHHS CYIIIECTBEHHO YXY/IIIAIOT KaYeCTBO JKMU3HH MAlMCHTOB. PaHHss aAuarHo-
CTHKa U CTICHAIM3UPOBAHHAS TePAIus HEOOXOAUMBI IS KOPPEKIMU OCIIOKHEHHH.

ABSTRACT

Relevance:

Musculoskeletal manifestations in orphan diseases such as Fabry disease and mucopolysaccharidoses (MPS)
often lead to significant patient disability. Early diagnosis and timely therapy can slow the progression of muscu-
loskeletal system involvement, improving quality of life. Studying these manifestations is necessary to increase
physician awareness and optimize patient management strategies.

Materials and Methods: Analysis of clinical cases, literature data, and radiological studies of patients with
Fabry disease and MPS.

Results: In Fabry disease, myalgia, arthralgia, and osteopenia were identified. In MPS, bone deformities,
joint contractures, and hypomobility were observed.
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Conclusions: Musculoskeletal manifestations significantly worsen the quality of life of patients. Early diag-
nosis and specialized therapy are necessary to manage complications effectively.

KiroueBblie cinoBa: 6one3ns @adpu, COUHTOTUIAI03, 0-TATaKTO3M/1a3a, CKEIETHO-MBIIICYHBIC IPOSIBICHUS,
ayToBOCHAJICHHUE, MyJIBTHCHCTEMHOCTh, MyKomnoiucaxapunos, ret IDS, unyponar-2-cynsgaTasa, pepMeHT-3ame-

CTUTCJIbHAA TCpaIus.

Keywords: Fabry disease, sphingolipidosis, a-galactosidase, musculoskeletal manifestations, autoinflamma-
tion, multisystem involvement, mucopolysaccharidosis, IDS gene, iduronate-2-sulfatase, enzyme replacement

therapy.

Beenenne:

HacmenctBennsiit chunronmunmno3z Padbpu—As-
JiepceHa OTHOCHUTCS K Op(aHHBIM JTH30COMAaJIbHBIM 00-
Je3HAM HakoruleHusa. ONHCaHHBIM ABYMS YYEHBIMH-
nepMaTooraMu Aumepcenom n ®@abpu B 1898r., on
XapakTepu3yercst X-CLEIUICHHBIM THUIIOM HAaclIeAoBa-
HHSI, TETEPOT€HHOCTHIO ¥ MYJIbTHCTEMHOCTBIO TOPaXKe-
HHS, 4TO TpeOyeT BOBJICUCHUS B TUarHOCTUKY 3a0oie-
BaHUsI MHOTUX CIELUAINUCTOB, B TOM UYHUCIIE pEeBMATO-
soroB. Hemano HayuHBIX HCCIIEIOBAaHHUI ONMCBHIBAIOT
HAJIMYKE y MarueHToB ¢ Oose3npio ®abpu (bD) cke-
JIETHO-MBIIIIEUHBIX 00JIeH, KOTOPBIE HMUTHPYIOT aKpo-
MapeCTEe3MH BCIEACTBUE OTIOXKEHUS COUHTOIMITHIOB B
nepudeprieckux HEpBHBIX OKOHYaHWIX. Hapymienue
MeTabon3Ma CHUHTOIUITUAOB CBS3aHO C MyTaluei
reia GLA W HapymieHHeM CHHTe3a (QepMeHTa -
ranakro3unassl (o-Gal A), koTopast Hy’KHa JUIS HX pac-
mervieHns. B pesynbTaTe HEIOCTaTOYHOM BBIPAOOTKH
o-Gal A B opraHax M TKaHSX HaKaIlUIUBAaIOTCS IIPO-
JIYKThI OOMEHa B BHJIE TJI000TPHAO3MIIICPAMHIIOB, KO-
TOpBIe aKKyMYJIHMPYIOTCSI B COCYIHCTOM 3HIOTEIHH,
KO’Ke, IIaJIKOMBIIIEYHBIX KJIEeTKaX, HeBPAJIbHBIX KJIET-
Kax TOJIOBHOTO MO3ra, TaHINIMAX, MOJOLUTAaX MOYeK,
ME3aHTHAIBHBIX M KaHAJBIEBBIX KIETKaX, CepIeuHON
MBIIIIE W KICTKaX MPOBOMASAIICH CHUCTEMBI Ccepala.
OtM 1 00yCIIOBIICHAa IMOJIMOPTaHHOCTH MOPAXKCHUS
npu b®, mpu 3TOM TpeBaIMpoBaHKHE KIMHHUYECKOTO
CHHJIPOMA WU JIE0I0T OPAKEHHS 3aBUCAT OT HAIUYNS
ompeneneHHOH MyTtanuu reHa GLA, o0ycioBimBaio-
el npeobiagaronii GeHOTHIT pa3BUTHS KapTHHBI 3a-
GoneBanHus. XapakTepHBIMU MPOSB- JEHUSIMH SIBIIS-
IOTCSI IOPAXKEHUS KU3HEHHO BaXKHBIX OPTaHOB: MOYEK,
Cep/II1a, FOJOBHOTO MO3Ta, XapaKTePU3YIOIIHeE TSHKECTh
M nporHo3 couHrIUNuao3a. KoCTHO-MbIlIeUHbIE
CHUMIITOMBI B BHJIE apTpairuii, akponapecTe3uil, T1uxo-
PaJIK, COCYIUCTBIX PacCTPOWCTB 1O THITy CHHIPOMA
Peiino, mopaxeHus: KOXXH B BU/IE ClieNn(UIECKUX aH-
THOKEepaToM, MOpaKeHNE MOYeK, HAINYNe BUXPEBUJI-
HOHM KepaTonaTuyl yBOAWT Bpadel oOIIero 3BeHa B CTO-
POHY ITONCKA CHCTEMHBIX HIMMYHOBOCHAJIUTEIBHBIX 3a-
GosieBaHni, 0COOCHHO y NeTe€ll M HOAPOCTKOB, YTO
YAJIHHAET «OKHO BO3MOXKHOCTEW» 11 CBOEBPEMEHHOM
nuarHocTuku b® no 10—15 net u npuBoaAUT K HEoOpa-
TUMBIM HCXOJaM. DTO CTUMYJIUPYET TeHETHKOB U KJIH-
HUYECKUX MCCIIEN0BATENEH NPOBOAUTh PAHHUM CKpHU-
HUHT Ha b® nanueHToB u3 rpymni ceMEeNHOro pucka, a
TaK)X€ HAXOMSIIUXCS HAa 3aMECTUTEJIbHON IMOYEeYHOU
Tepanuy, ¢ TUNEPTPOPHUIECKOH KapauoMuonaTHeil n
UHCYJIbTAaMH Yy MOJIOABIX MAIMEeHTOB. B mpakTuky
BHE/IPSIETCS HEOHATaIbHBIH CKpUHUHT Ha b®. Ecnu pa-
HEE CUUTAJIOCh, YTO BCE KIMHUYECKUE MPOSBICHUSL
00yCIJIOBJIEHBI TOJIBKO HaKOIUIEHHEM cyOcTpara W BbI-
3BIBAEMBIM HM ()HOpPO30M OpPTaHOB W TKaHEH, TO B
HacTosIee BpeMs J0Ka3aHa POJb ayTOBOCIAJICHUS B
MIPOTPECCUPOBAHUN KIMHUYECKUX TposBieHuil bO.

Haxorurenue rimmkoc(UHrOIMITNIOB B COCYAUCTOM DH-
JOTEINHN BBI3BIBAECT AaKTUBALNIO XPOHUYECKOTO BOCHA-
JICHUSI B BU/I€ OKCHUIATHBHOTO CTPECCA, IOBBILCHNE 3-
HUTPOTHPO3UHA KaK MapKepa BaCKyJIONATHH, YTO MPH-
BOIUT K Mposudepanuyl SHAOTENUS, IOBBIIICHUIO
TpaHChOopMupYOmEero ¢GakTopa pocta [3, TmpeBparie-
HUIO ME3eHXUMAIIbHBIX KIIETOK B (prOpO3HEIE U (OPMH-
POBaHMIO TOTAJIBLHOTO HMHTEPCTUIHMAIBEHOTO (UOpo3a.
3TO BBI3BIBACT MOBBINICHUE OCTPO(a30BBIX MapKEPOB
BOCIMAJICHUs — BBICOKOUYBCTBUTENBHOr0 C-peakTHB-
Horo Oenka (CPB), mpoBOoCHamUTENbHBIX IIUTOKWHOB
IPU OTCYTCTBHH IOJTBEPIKAAIOIINX OpraHocrenudu-
yeckux aytoaHturen. Kpome toro, b® ceituac pac-
CMaTPUBAIOT KaK ayTOBOCHAINTEIBHBIH CHHIPOM C
KPHONIMPHH3aBUCUMBIM MEXaHH3MOM IIaTOTCHE3a, B
OCHOBE KOTOPOTO JICKHT BBIPAOOTKAa HMH(IAMMAacOM.
3TO NMPUBOJNT K BHIPAOOTKE KacKaaa MUTOKHHOB BOC-
TIAJICHUS — HHTepPJIeHKHHOB-1[3, 6, 8, pakTopa HEKpo3a
OITyXOJIU (., BEIpAaOOTKa KOTOPHIX yBEINYMBACTCS C Te-
YEeHHEM BPEMEHH, BBI3bIBas HEOOpaTUMble H3MEHEHUS
CO CTOPOHBI )KU3HEHHO Ba)KHBIX OPTaHOB M CUCTEM.

Mykonojaucaxapuao3bl — MyJIbTHCUCTEMHOE 3a-
OoJsieBaHME C MHOTOOOPa3HBIMH IPOSIBICHUSMH CO CTO-
POHBI OTIIOPHO-BUraTeILHOTO anmnapara, HepBHOH CH-
CTEMBI, BHyTPEHHHUX OPT'aHOB, 3pEHUS U ciiyxa u ap. B
3aBUCHMOCTH OT TSDKECTH KJIMHHYECKOM CHUMIITOMa-
THKH BBLACISIOT TspKenyto (60-75% cirydaeB) u ser-
Kyto ¢opmbl 6one3Hn. OCHOBHBIM KPHTEpUEM pasrpa-
HUYCHHUS CITYXKHUT HAJIMYUE W OTCYTCTBHE IPOTPECCH-
pytouiero nopaxenus LIHC. Psn aBTOopoB ykasbiBaeT
Ha KOHTHHYYM IHOJHOpPraHHbIX cumntoMoB MIIC ot
OYEHb TSKEJBIX JI0 OTHOCHTEINILHO JIETKUX (DEHOTHUIIOB,
O0TMeYasl, 9TO U MPH JIETKUX (opMax MOCTEIIEHHO MpPo-
ucxoaut BomiedeHne [[HC B maTomormyeckuid mpo-
nece. [Ipobiema CBOEBPEeMEHHON THATHOCTHKHU 3a00-
JeBaHMS CTajda OCOOCHHO aKTyaJbHOW IOCIE TMOSIBIIE-
HUSL ~ METOJIOB  NATOICHETHYECKOro  JICUEHHMS.
depmMeHTO3aMeCTUTENBHAS Tepamus B HAcTosIIee
BpEMsl OCTAaeTCsl €IMHCTBEHHBIM IaTOTHOMOHHUYHBIM
METOJIOM, CYIIIECTBEHHO 00JIEryaroniM COCTOSIHHE T1a-
mueHToB. OOcykmaercs 3(pQPEeKTHBHOCTh 3TOTO BHUIA
neuenus. [IpencTaBieHbl BO3SMOXKXHOCTH, OTPAHUYEHUS
U TEepPCHEeKTHBHl TPAHCIUIAHTAIMH TEMOIIO3THYECKUX
CTBOJIOBBIX KJIETOK U IPYTHX CIIOCOOOB JICUEHUSI.

Hean: Omucats KOCTHO-MBIIIEYHBIE TPOSBICHUS
6one3nn ®abpu u Mykormonicaxapuaose, UX JUarHo-
CTHKY W BIUSHHE Ha (PYHKIIMOHAIFHOE COCTOSIHHE Ta-
LIMEHTOB.

Marepuanbl 1 METOABI:

AHanu3 KIMHUYECKHX CIIy4aeB, JIMTEPaTypHBIX
naHHbeIX ¢ b® u MIIC.

IMonnopranHocts nopaxenus npu b®, mpu 3tom
MIPEBAIMPOBAHNE KIMHIYECKOTO CHHAPOMA FITH JeOI0T
MTOPaXKEHUSI 3aBUCST OT HAIWYHS ONPEACICHHON MyTa-
uuu rena GLA, oOycnoBimBaroieid mpeooiagaronmi
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(heHOTHIT pa3BUTHSI KaPTHHBI 3a00JIeBaHUs. XapaKTep-
HBIMH TPOSABICHUSIMU SIBISIIOTCS TIOPaKEHHS O KU3-
HEHHO B@)KHBIX OPTaHOB: IIOYEK, CEpJla, TOJIOBHOTO
MO3Ta, XapaKTEePU3YIOMNE TSKECTh W MPOTHO3 COUH-
rununo3a. KocTHO-MBIIIEUHBIE CHUMOTOMBI B BHJE
apTpairui, akpornapecTe3uil U APYyrux OpraHoB, OCO-
OeHHO y JeTell M MOJIPOCTKOB, YTO YIUIMHSAET «OKHO
BO3MOXKHOCTEH» IUIi CBOEBPEMEHHON JUarHOCTUKU
B® no 10-15 ner n npuBOAUT K HEOOPATHUMBIM HCXO-
JlaM.

MIIC — mynpTHCHCTEMHOE 3a00JI€BaHHE C MHOTO-
00pa3HBIMH IPOSIBICHUSAMHU CO CTOPOHBI OMOPHO-JBH-
raTeNIbHOTO alnapaTa, HEPBHON CHCTEMBI, BHYTPEHHHIX
OpTaHoOB, 3peHUS U ciyxa u ap. IIpobirema cBoeBpe-
MEHHON IMarHOCTHKH 3a00JIE€BaHMS CTajda OCOOEHHO
aKTyaJIbHOI IOCIIE TIOSIBJICHHS METOZOB (hepMeHT3aMe-
CTUTEIBHOM Tepanuu

PesyabTars:

IIpu B® BBIABAAIOTCSA MUAIITUU, aPTPAJITUU, OCTE-
OTICHUSI.

KocTHo-MbIIeuHble TposiBieHuss b omucaHsl
MHOTUMH HccienoBarensiMi. Tak, mo paHHeIM O.
Lidove u coaBT., b® uacTo sABIseTCS MPUUNHON CKe-
JIETHO-MBIIIEYHbIX CHMIITOMOB, Hauboiee pacmpo-
CTPaHEHHBIMH N3 KOTOPBIX SBISIFOTCS O0JIN B KOHEUHO-
CTAX " ocTeonopo3. [1o nx HaOIIOAEHUSIM NalUeHTHI C
B® crpamanm acenTHYECKUMH aBacKyJIIPHBIMHI HEKPO-
3aMH KOHEYHOCTEH, OCTEONMOpPOTHYECKUMH Iepesio-
MaMu, TeHA0BaruHuTaMu. 110 TaHHBIM POCCUMCKUX HC-
cnenoBateneii C.B. Mouceesa u coaBT., peBMaTONOTU-
gyeckue «Macku» b® wabmomamucs y 26,8% u3 82
HCCIIeAyeMbIX MallMeHTOB: BacKyIUTHI (7,3%), apTput
(6,1%), 6one3ns Panaro—Ocnepa (4,9%), peBmMaTuye-
ckyto muxopanky (4,9%), CKB (3,7%), nepuoande-
ckyto 6omne3sb (1,2%). R. James u coaBT. ommceIBatoT
MHOTOYHCIIEHHBIE CITydau 1Mo3/iHe# auarHoctuku bd y
JleTeil, mpoTeKaroulell Mmojx «MacKoi» IOBEHHUJIbLHOTO
PEBMATOMTHOTO apTPHUTA.

[pu MIIC — nedhopmanu KOCTeH, KOHTPAKTYPHI
CyCTaBOB, THIIOMOOUIHHOCTb.

ITpu MIIC umetrotcs nedopmanus KOCTel uepena,
rapromiIn3M, KOPOTKas IIest, TpyOble YepThI JINIA - BBI-
CTymaroIue Jo0HbIe OyTphl, BAaBICHNE HOCOBOH epe-
TOPOJIKH, MEJKHE U peakue 3yObl. BopoHkooOpasHast
nedopmanms rpynHoi xietku. CrubaTtenbHash KOH-
TPaKTypa JOKTEBBIX CyCTaBOB, pasruOaresibHas KOH-
TPaKTypa MeX(aTaHTOBBIX CyCTaBOB KHUCTEH PyK, CT'H-
GarenbHbIE KOHTPAKTYPHI NAJIBLEB B BUJIE «KOTTHCTOMN
JIaIbDY; TYTOTIO/IBH)KHOCTD B Ta300€/IpEHHBIX CycTaBax
OrpaHnyeHns: IBIKCHNS U Ae(OpMaIii B KOJICHHBIX
CyCTaBax, OrpaHWYeHHe CrHOaHWU C 00enX CTOPOH.
YxopoueHue u cMelleHHe 00euX CTOI B IPOJOIEHOM
U TIONIEPEYHOM HaIIPaBJICHUM.

Js muaraoctuky npu b® u MIIC ucnons3yroT
MOJIEKYJISIPHO-TE€HETHYECKUE aHAIN3BI M KOHEYHO K€,
PEHTI€HOJIOTHYECKHE 00CIIeZIOBaHMS OPAKEHHBIX CY-
CTaBOB.

3aki0ueHue:

Bonesnp ®abpu u Mykononucaxapuao3, OTHO-
caTcsl K opaHHBIM 3a00JIEBaHUSAM, KOTOPbIE XapaKTe-
pPHU3YIOTCS MOJIHOPraHHOCTBIO U MYJIBTHCUCTEMHO-
cThi0. Jlm3ocomarnpHble 0OJE3HM HAKOIUICHHS IIOpa-
KAOT OpraHbl W TKAaHU BCJEICTBHE OTIOXKEHUS

cybcerparoB oomMena chuHromnuaoB. OTHUMUA U3 KITU-
HUYECKUX MpHU3HAKOB nebiota Oosesan Pabpu sBiIs-
IOTCSI PEBMATOJIOTNYECKHE KOCTHO-MBIIICYHBIE MPOSIB-
JCHUsS, TUXOPaJKa, aHTMOKEPATOMBI, HAIIOMUHAIOIINE
reMapparu4eckylo Chillb, IPU 3TOM HE IIPOUCXOAUT Op-
TaHWYECKOTO MOPAXKEHUS U AECTPYKIHHU CyCTaBOB, a
JaHHbIE IPOSBICHUS JIUIIb UMUTHPYIOT CHUCTEMHBIE
MIPOSIBJICHUS U ABIISIIOTCS PEBMATOIOTMYECKUMU «Mac-
kamu» bO.

OfHUMU U3 KIMHUYECKH 3HAYMMBIX NMPOSBICHUN
MYKOTIOJINCAaXapHI030B SIBIISIFOTCS TIOPAXKCHUS
OIIOPHO-JBUIATENIFHOTO ammapaTa B BHAE CrHOATeNb-
HBIX KOHTPAKTYp, TYTOIOJBI)XKHOCTH, BTOPHYHBIX -
TEHEPATHBHBIX H3MEHEHNUH 0€3 3KCCYIaTUBHBIX MPOSIB-
JICHUH, KOTOpPBIE CHMXXAIOT Ka4eCTBO XKU3HHU IalUCH-
TOB,  TpeOyloT  peabunuTanmuy, HAOOICHUS
peBmMartosnora, peabunuroiora. Kpome storo, nmopaxe-
HUS KJIAMIAHHOTO ammaparta cepAaua TpeOyroT HacTopo-
JKEHHOCTH B IUIAaHE BTOPHYHBIX HH(EKIMOHHBIX
OCJIO’KHEHUH.

CKeNeTHO-MbIIICUHbIE TIPOSIBICHUS CYIIIECTBEHHO
YXYIIIA0T Ka4eCTBO )KU3HU IAIEeHTOB. Takum oOpa-
30M, Hapsay ¢ IOKH3HEHHOH (pepMeHTO3aMecTuTeNb-
HOW Tepamnueid, mannueHTsl ¢ 6one3Hpro Pabpu u MyKo-
MOJIMCaxapui03aMu  TPeOYIOT MYJIbTHANCIUILTHHAD-
HOTO TIOXO/Ja M MPEXIEC BCEr0, MOHHTOPHHIA CO
CTOPOHBI PEBMATOJIOTOB.

PackpbiTHEe MHTepecoB. ABTOPHI JEKIApHPYIOT
OTCYTCTBUE SIBHBIX M IIOTEHIIMAIBHBIX KOH()JIUKTOB HH-
TEpecoB, CBA3AHHBIX C MyOJWKalMeld HacTosIIEH cTa-
TBU.

Bxnan aBTOpoB. ABTOPHI IEKIAPHPYIOT COOTBET-
CTBHE CBOETO aBTOPCTBA MEXIyHAPOAHBIM KPUTEPHIM
ICMIJE. Bce aBTOpHBI B paBHOW CTENEHHU yYaCTBOBAJIU B
MIOJTOTOBKE ITyOJIMKAIMK: pa3padOTKa KOHIEIIINHN CTa-
THH, TIOJNy4YEeHHE M aHanmn3 (AKTUYECKHX IaHHBIX,
HallMCaHWe W PEJaKTHPOBaHUE TEKCTa CTAaThH, IPO-
BEPKa M yTBEPXKJICHNE TEKCTA CTAThU.

Hcrounnk ¢puHaHcupoBaHMA. ABTOpHI JeKia-
PUPYIOT OTCYTCTBHE BHEUIHEro (PMHAHCHUPOBAHMS IS
MPOBEIEHUS UCCIICOBAHMS U IMyOIUKAINH CTaThH.
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AHHOTADIMUS

Pak melkn MaTKH SBJISCTCS OAHUM M3 CaMbIX PaclipOCTPaHEHHbBIX OHKOJIOTHUECKHUX 3a00JIeBaHNU, IIPH 3TOM
THITOKCHSI OITyXOJIM HaXOZMTCS Ha OJTHOM M3 CAMBIX BBICOKMX ypoBHEW. [lokazaHO, 9TO MMEHHO THIOKCHS SIBIIS-
€TCsl OCHOBHBIM (DaKTOPOM, BIMSIOIIUM Ha ITPOTPECCHIO OIyXOJIeH U X YCTOMYMBOCTh K XUMUOIY4EBOH Teparuy.
Heanb Hariero ucciea0BaHusl — OLCHUTD BIMSHUE OKCHI'CHAIIMU Ha pa3Mephl OIYXOJIEBBIX KIETOK M UX S1ep, a
TaK)Ke OTHOLIEHUE CTPOMBI M TAPSHXUMBI IIPH TIOCKOKIIETOYHOM paKe Ieiiku MaTku. B uccienoBanuu y4acTBo-
BJIO 53 MaLMEHTKH C MECTHO-PACIIPOCTPAHEHHBIM IT0cKoKiIeTouHbIM PIIIM IIb craguu. Beem nanuenTkam mpo-
BOJIMJIACh XUMHUOJTy4eBas Tepanusi. B nanpHelinem Bce O0sbHBIE OBUTH pa3/iesieHbl Ha IBe rPpyIbl: 31 marueHTKe
(ombITHAs TpyINa) MPOBOAMIM TPAHCPEKTAIbHYIO UHCY(DIISLNIO 030H-KUCIOPOIHOM cMecu. [l aToi nenu uc-
noJp30Baiy ammapaT «Memo3oH-BM» (H. Hosropom) ¢ mogaudeit o3ona Ha Berxoge 10 i/ml Ha 1,5 1 (cymmapras
no3a 15 mr). OcranbHeIM 22 manueHTKaM (KOHTPOJIbHAS TPYIIIa) HHCY IIALINI0 030H-KHCIOPOIHOM CMecH He TIPo-
BoJMIIH. Uepes TpH Heieu 1ocie XMMHOTyYeBOH Tepanuy, BCeM MalueHTKaM BBITIOIHIIIN PAAUKAIBHYIO THCTEp-
skTomuio. OnepanonHslit Matepuan ¢pukcuposanu B 10% HelitpansaoM opmanune. Ha napaduHoBbIX cpesax
OKpAIICHHBIX TeMaTOKCHIIMH-303UHOM OIEHUBAJIM CPETHUN pa3Mep OIyXOJEBOH KIJIETKH M €€ s/ipa, a TAKXKe OT-
HOIIIEHHE IUIOMIA N CTPOMBI OMyXOJM K mapenxume. Ilox BIMSHHEM O030H-KHCIOPOJHON CMECH IOCTOBEPHO
YMEHBIIAIKCH pa3Mephl Sep U CaMHUX OIyXOJIEBBIX KJIETOK, a TAK)KE OTHOIIEHHE CTPOMBI K TTAPEHXUME OITYXOJIH.

Hamu BriepBbie mpoBeneHa MopdomMeTrpuyeckast oneHka 3(pQeKTHBHOCTH MOBPEKIAIOUIETO IEHCTBUS XH-
MHOJIy4eBOl Teparuy Ha IUIOCKOKJICTOYHbIH paK MIEWKH MATKH IPH OKCUTEHALMH TKaHU OIMyXOJIM M T0Ka3aHo,
YTO OKCHUTEHALIUS OITyXOJIH HOBBIAET 3P (HEKTHBHOCTH XMMHUOIYUYEBOM TEpaIty.

ABSTRACT

Cervical cancer is one of the most common cancers, with tumor hypoxia at one of the highest levels. It has
been shown that hypoxia is the main factor influencing the progression of tumors and their resistance to chemora-
diotherapy. The aim of our study was to evaluate the effect of oxygenation on the size of tumor cells and their
nuclei, as well as the ratio of stroma and parenchyma in squamous cell carcinoma of the cervix. The study involved
53 patients with locally advanced stage IIb squamous cell carcinoma. All patients underwent chemoradiotherapy.
Subsequently, all patients were divided into two groups: 31 patients (the experimental group) underwent transrectal
insufflation of an ozone-oxygen mixture. For this purpose, the Medozon-BM device (Nizhny Novgorod) was used
with ozone supply at the output of 10 ¢/ml per 1.5 liters (total dose of 15 mg). The remaining 22 patients (control
group) were not insufflated with an ozone-oxygen mixture. Three weeks after chemoradiotherapy, all patients
underwent radical hysterectomy. The surgical material was fixed in 10% neutral formalin. The average size of the
tumor cell and its nucleus, as well as the ratio of the tumor stroma area to the parenchyma, were evaluated on
paraffin sections stained with hematoxylin-eosin. Under the influence of the ozone-oxygen mixture, the size of the
nuclei and the tumor cells themselves, as well as the ratio of the stroma to the tumor parenchyma, significantly
decreased.

For the first time, we performed a morphometric assessment of the effectiveness of the damaging effect of
chemoradiotherapy on squamous cell carcinoma of the cervix during oxygenation of tumor tissue and showed that
tumor oxygenation increases the effectiveness of chemoradiotherapy.

KaioueBble ci10Ba: MIOCKOKIETOYHBIN paK MEHKA MATKHU, THIOKCHSI, OKCUTeHAIUsI, MOpHOMETpHsI
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Pak meliku MaTKH SIBISIETCS OJHUM U3 CaMbIX pac-
MIPOCTPAHEHHBIX OHKOJIOTHYECKUX 3a00JIeBaHUH, MPHU
STOM THIIOKCHS OIYXOJIM HaXOTUTCSA Ha OTHOM M3 ca-
MBIX BBICOKHX ypoHeit [11, 15]. Ilokazano, dro
UMCHHO THUIIOKCHUS SBJICTCS OCHOBHBIM (DaKTOPOM,
BIUSIIOUINM Ha MPOTPECCHUIO OMYXOJIeH U UX yCTONYU-
BOCTb K XUMHOIy4eBO# Tepanuu. IlepBeie uccnenona-
HUSl BIMSHUS TIOBBIIICHHS OKCUTEHAIUH OIYyXOJHU
ObUTH peAnpuHATH B 70-X rogax JBaALIATOTO CTOJE-
THSL HEMEUKUMU yueHbIMH [5, 6]. Ucnons3oBanach me-
TOIWKA BHYTPHUBCHHOTO BBEICHHS O30HHPOBAHHOU
KPOBH CaMHX MaIlMeHTOK B KOMOWHHPOBAHHOM Jieue-
HUH paKa MeWKH MaTKi. ABTOPBI OTMETHIIN CHUKEHUE
OCIIOXKHEHHH JTy4eBOW Tepammu, Oojiee OBICTPHIA pe-
TPECC OIyXOJIM U yIy4IIeHHe 00IIEero COMaTHIECKOTO
cocTosiHUS OONBHBIX. B mocnenytoniem paboThl B qaH-
HOM HAMPAaBJICHUH 10 HEOOBSICHUMBIM PUIHHAM OTpa-
HUYWINCH JIUINb 3KCICPUMCHTAIBHBIMU U KJIMHUYC-
CKMMHU HUCCIICJJOBAHUSMHU BIUSHUS TUIOKCHM Ha TMPO-
rpeccUpOBaHHE ONYXOJIU MPH pake HIeWKH MaTku [7].
B T0 ke Bpems B HECKOJIBKUX IKCIIEPUMEHTAIBHBIX Pa-
0oTax mMoKa3aHa HEIPPEKTHBHOCTH BHYTPHUBCHHOTO
BBEJICHUS 030Ha IPU KapLIMHOME Dpiuxa, capkome 180
u pudpocapkome NR-FS [11]. Hammame npotuBopedn-
BBIX JaHHBIX TpeOyeT MalbHEHIINX WCCIeqOBaHUI
YCIIOBHI OKCHUTCHAIMH OITyXOJH U NMPUMEHEHHE a/leK-
BaTHBIX KPUTEPHEB ONCHKU (P PEKTHBHOCTH.

Bonee 100 net Ha3ax BrepBble OBUIO MPEIIOKEHO
HCIIOJIB30BaTh SIIEPHO-IUTOIIA3MAaTHIECKOE OTHOIIIe-
HHE KaK IOCTOSHHYIO BEJIHMUUHY, XapaKTepU3yIOIIyI0
Kbl KIeTouHbli Tum [ 1, 3]. beina onucana mpsimast
3aBHCHUMOCTh MEX]Iy Pa3MepaMu sipa, KIeTKH, TeHOMa
Y TIOUIHOCTHIO [4, 9, 11]. B mocnennee Bpems my0im-
KyeTcss OONBIIOoe KOJIUYEeCTBO paboT, MOCBAMICHHBIX
MOJICKYJISIPHBIM MEXaHW3MaM H3MEHEHHs SIepPHO-IIH-
TOIDIa3MaTH9IecKoro oTHomeHus. OmHa W3 Teopui
MpeIoiaraeT, 9YTo Ha pa3Mep sapa OlpenetseT saep-
HBI IIMUTOCKENET, KOTOPHIA 3aBUCHT OT KOIUYECTBA
JHK, crenenpio ee yriaOTHEHUS U CTPOEHUE SAEPHBIX
memOpat [2, 4, 10].

Lenap uceer0BaHusA — OLIEHUTH BIMSIHUE OKCH-
TeHAINH Ha Pa3MepHhl OMyXOJIEBhIX KIETOK U UX SAep, a
TaK)X€ OTHOIIIEHUE CTPOMBI M TAPEHXUMBI TIPU TIOCKO-
KJIETOYHOM paKe IIEeHKH MaTKH.

MeTtoaunka

B uccnenoBanuy ydactBoBajo 53 MalMEHTKH ¢
MECTHO-PACIPOCTPAHCHHBIM IIOCKOKIETOYHBIM PIIIM
IIb cramun. Bo3pact 6ompHBIX Kojiebancs ot 24 1o 63
net (B cpenHeM 42,2 roga). CoraacHO MEeKIyHApOTHON
kmnHEmYeckoi  knmaccudukanmu PIIM  FIGO (2002
rofia), B MCCIE0BaHNE OBUIM BKIIFOUEHBI KEHIIHHBI CO
IIb craaueit (T2bNOMO), mpu KOTOPO# OIMyX0JIb MPO-
pacraia meiiky MaTKy C HHBa3ueH mapameTpus, Ho 0e3
pactpocTpaHeHHs Ha Onu3nexaniie JTuMQaTnaecKue
Y3761 HJTH OTJJaJICHHBIE OPTaHbI.

Ha mepBoM mnpenonepanioHHOM 3Tane JICYEHHS
BCeM 53 MaleHTKaM IPOBOJMIACHE XUMHOIIydeBas Te-
panust (XJIT) mo cxeme npussAToit ¢ 1997 roma 8 HUU
onkonoruu uM. H.H. Ilerposa (r. Cankr-IlerepOypr).
B nanbHeiimem Bce 00JbHBIE OBUIN pa3/esieHbl Ha J1BE
rpynmnel: 31 nanuentke (58,5%) (ocHOBHAs Tpyma) U3
53 mpoBOAWIIM TPAHCPEKTAIBHYIO MHCY(IISIMIO 030H-
xuc- nopoaHoi cmecu (OKC) B kauecTBe paaiuoOMOAU-
¢dukaropa nepes KaxIbIM ceaHcoM oOirydeHus. Jlis
STON LieNM MCHOJB30Badu anmapar Meno3oH-BM (H.
Hosropon) ¢ monaueii o3ona Ha Beixoae 10 m/ml Ha 1,5
1 (cymMmapHas no3a 15 mr).

OctanpabM 22 mamuerTkaM (41,5%) (KOHTpOIIb-
Hasi TPyTIa) MBI IPOBEIH IIpefomnepanuonayto Ib cra-
quu XJIT 1o BeImeonrcanHoi cxeme 6e3 IpUMEHEeHUS
OKC. Ha BTopowm stame, gepes Tpu Heaenu mocie XJIT,
BceM 53 (100%) manuieHTKaMm BBITOJIHHIN PaJUKaNb-
HYIO0 THCTEPIKTOMHUIO C ABYXCTOPOHHEH MOB3IOIIHOMN
auMbaneHIKTOMIHe 1o Merony Beprreiima —
Meiirca. OnepanioHHbI MaTepuan (UKCUPOBAIH B
10% wneliTpaapHOM 3a0ydepeHHOM (GopMaIrHE CPO-
KOM Ha 24-48 yacoB pu KOMHATHOI TeMIieparype.

B nanprelimem mocne cObopa oOpa3loB TKaHH B
TUIACTMACCOBBIE KACCETHl MHOTOPA30BOTO HCIOIb30Ba-
Hus Plastic Embedding Device (BioOptica, Utamms) ¢
COOTBETCTBYIOIEH MapKHPOBKOH, KacCEeThl 3aKJIabl-
BaJIM B anmapaT aBTOMAaTH3WPOBAHHON BaKyyMHOH CH-
creMbl 00padoTku Tkaneit (Leica ASP 300,I'epmanus)
C LIeNbI0 00e3BOKUBAHMA MaTepHaia B CIUPTaX BOCXO-
JAIeld KOHIEHTpaluu Mo 3aaaHHod nporpamme. [lo-
CJie CITUPTOB IPOBOJKY MaTepHaa MpoJOKalIN B KCU-
nonax npu temnepatrype 37°C U NpONUTHIBAIM Mapa-
¢uHOM. 3aJIMBKY MaTepuraa BBIOIHSIIN PU IIOMOIIN
samuBoyHoro meHtpa (Leica EG 1160, I'epmanus).
Cpessl ¢ mapauHOBEIX OJOKOB BBINOJIHSIN CEPUHHO
Ha porammoHHOM Mukpotome (Leica RM 2125 RT,
lepmanns) TommmHO#M 3-5 MKM. ['mcromormdeckue
CTEKJIa N3y4allil C TIOMOIIbI0 YHHUBEPCAILHOTO MHUKPO-
ckoma Olympus BX51WI. Hcnons3oBanu 00BEKTHB
Olympus LMPlanF1 20x/0.40. B xaxxgom MuKporperna-
paTe aHATU3UPOBAIU JECSITh MPOM3BOJBHBIX IOJIEH
3peHHs, B KOTOPBIX BHIHBI ONyXOJIeBbIe KICTKH. [l
aHanmu3a W300paKeHWH MCIIONB30BAIM  MIPOTPaMMy
Adobe Photoshop.

Ha mnapaduHOBEIX cpe3ax OKpalleHHBIX Te-
MaTOKCH- JIMH-303UHOM OLICHWBAJIN CPEIHHH pa3zMmep
OITyXOJICBOW KJIETKU | ee sapa (puc. 1). dns moryde-
HUSI CPEAHMX 3HAYCHWH M3Mepsun HauOONMbIIMH U
HauMEHBIIMKM pasmep Kaxaod kinetku. Cymmy mnomy-
YEeHHBIX 3HAYEHUH NeJWIN Ha JBa. AHAJOTMYHO IUIS
KaXKI0H aHAJIU3UPYEMON KJIETKU NOACUUTBIBAIIU pa3-
Mep sapa. IlogcyeT OTHOIIEHHS IUIOIAIM CTPOMBI
OITyXOJIM K TIAPEHXHMME OCYIIECCTBIISIIIN C MCIIOJIb30Ba-
HUEM 00BEKTUBOB MasioTo yBenuaenus (x10) (puc. 2).
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Puc. 1. Memoouka noocuema pazmepa onyxonesvix kiemok u ux soep. Cunue ompesKu UCnoab3ymcs 0
OYEeHKU pa3mepos Kiemok, 3eieHvie — sdep. x600.

Puc. 2. Mukpogpomozpagus onyxonu, ucnoivsyemas 01a nOOCHema OmHOWeHUs NIOWaou CMpoMbl K NAPeH-
xume. Cunum nookpawena cmpoma onyxoau. x100.

PesyabTaThl

ITocne nmpoBeneHHON JIyuyeBOM XMMHOTEpANUU B
OITyXOJIN OTIPENENIAIOTCS MHOTOYHCICHHBIE KIIETKH C
Bakyousn3anuei (puc. 3). apa yacto yyIMHHEHbIE, TH-
MEepXPOMHBIE, HO Yale BCTPEUalOTCs KJIETKH C TOMO-
TeHHO OJIeIHO OKpAalIeHBIM SAPOM C XOPOIIO BHIH-
MBIMU IPaHyJIaMH XpOMAaTHHA PEUMYILIECTBEHHO KOH-
JICHCUPOBAaHHBIM BJIOJIb siIepHOI o0oiouku. Penxo

BCTPEYAIOTCS KJIETKH, B KOTOPBIX HECKOJIBKO SJIep WITH
siiepHble MeMOpaHbl co ckiaakamu. Onpenenstorcs
CKOIUICHUA KJICTOK, Y KOTOPBLIX 3HAYUTCIHLHO YBEJIHU-
YHHBI pa3Mepbl KIETOK U siiep. boibloe konn4ecTBo
KJIETOK, JEMOHCTPUPYIOIIUX PEAKIUI0 HA XUMUOIy4Ye-
BOE JIEYEHHE, YKA3bIBACT Ha BBHICOKYIO 3P (PEeKTHBHOCTH
HCTIONIb3yEMOT0 METO/1a JICUCHHSI.



57

Sciences of Europe # 179, (2025)

Puc. 3. Muxkpogomoepagpus paxa wetiku mamxu 001bHOU, npouteduieli Kypc i1yuesoll Xumuomepanuu (KoH-
mponvHas epynna). borvuuncmeo kiemok gaxkyonusuposamst. Okpacka emamoxcurun-303unom. x600

IIpu cpaBHeHMM MOpP]OIOrHYECKON KapTHHBI B
OIBITHOH TpyINe ¢ KOHTPOJIbHOM, HaMU 3a(hUKCHPO-
BAaHO 3HAUYUTENBHO MEHbIIEE KOJIUYECTBO KIETOK C
MpHU3HAKaMU JIeT€HEpalluy MOJ BIMSHHUEM OKCHUIEHa-
I[UH, 9YeM B KOHTpoJie. MeHbIlee KOJIHUECTBO KIETOK C

BaKyOJIM3alHeH IIUTOIIA3MBI, C JIU3UCOM sIIpa, KaApHO-
MTUKHO30M U KapHOpeKcHcoM. [0/ BIUSIHHEM OKCUTEH-
HAIlUU B OTBITHOU TPYIIINE 0 CPABHEHHIO C KOHTPOJIb-
HOM JIOCTOBEPHO YMEHBIIAIOTCS pa3Mephl KIETOK U HX
simep (tabu. 1).

Tabmuna 1
Pasmepsl KIETOK U siiep ONMYyXO0JIEBbIX KJIETOK B KOHTPOJIGHOM M ONBITHOM Ipynnax
Cpennuii pazmep
I'pymma KIeTKH (MKM) Huamertp simpa (MKM)
Kontpompras (XJIT 583458 38,042.9
0e3 OKCHTeHAITHH)
OmnsitHas (XJIT ¢ okcureHarmm) 47,5+6,2* 21,24£2,3*

BaxxHo 0TMeTUTB, 9TO ¥ 3 OOJBHBIX B KOHTPOJIb-
HOM rpynmne 1 y 4 B ONIBITHON pE3yJIbTAThl 3HAUUTEIBHO
OTIMYAINCh OT CPEIHUX 3HAUYEHWH B rpymme. OTH
cpe3bl ObLIM HMCKJIFOYEHbl U3 CTaTUCTUYECKOW 00pa-
0OTKM ¥ HanbpHeimero u3yueHus. BepostHo, B Aab-
HelilieM noTpedyeTcs IeTajJbHOE UCCIIeJOBAaHHUE ITOTO
Marepuaa ¢ Lelblo onpeieneHus GakTopoB IPOrHO3a
YCIENIHOCTH Ka)JIOTO BHAA JICUYCHHS IUIOCKOKIETOY-
HOTO paKa MIeHKH MaTKH.

[ox BIMsAHMEM XMMHOIY4YEBOM TEpANUU MPOUC-

XOAWT THOEIb OITyXOJIEBBIX KJIETOK, KOTOpPBIE 3aMela-
IOTCSI COCIMHUTENIbHOW TKaHbIO, M B LIEJIOM OIyXOJIb
pruoOpeTaeT CKUPPO3HBIH Xapakrep. Bokpyr rpymm
OITyXOJIEBBIX KJIETOK OIpeesieT TuM(pOoLUTapHas HH-
¢bunbTpanms.

B ombITHOIT Tpynne Ha (oOHE OKCHUTreHALWH IO
CPaBHEHHUIO C KOHTDPOJIEM IIPOUCXOJHT YBEIHYCHHUE
CTPOMBI U COOTBETCTBEHHO YMEHBIICHUE MapeHXUMBI
(tabm. 2). [Tpr 3TOM COeTUHUTENbHAS TKAHD BHITJISTUT
Gouiee 3penoit 1 ¢ MeHbIIeH TMM(pOIUTaApHON HHPHIIB-
Tpamuel (puc. 4).

Tabimma 2
Brnsinre okcureHany Ha M3MEHEHHE TIJI0IA I CTPOMBI M HAPSHXHUMBI paka NIeHKH MaTkH (B %)
I'pynna Crpoma [Tapenxuma
KoHTpoab 62,7+6,3 37,3£2,6

OnbIT 81,249, 1% 18,8+2,3*
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Puc. 4. Muxpogomozepaghus paxa wetixu mamru 60abHOU, npoweouiell Kypc 1y4edol Xumuomepanuu Ha oue
okcuzenayuu (onvimuas epynna). OKkpacka 2emMamoxcuiuH-303unom. x400

Hamnume Oomnee BBIpa’keHHOH JIHM(OIHUTAPHON
MHQUIBTPAMK B Mpernaparax KOHTPOJIBHOW TPYIIIBI
(xumuomyueBas Tepanus 03 OKCHI'CHAIMU) SBISIETCS
XOPOILIUM IIPOrHOCTHYEKHUM ITPU3HAKOM, T.K. KOCBEHHO
CBHJIETENBCTBYET O CTUMYJISILUH UMMYyHHTeTa. OTHAKO
MOBPEXK/ICHUE TTAPEHXUMBI SIBJISIETCS OJTHUM U3 OCHOB-
HBIX KPUTEPHEB OLIEHKH YyBCTBUTEIBHOCTH OITYyXOJHU K
TepaneBTHYECKOMY Bo3aekcTBUI0. [1oaTOMy Ha OCHO-
BaHUH MOP()OMETPHUYECKHIX PE3yIbTaTOB U MOPQOII0-
THYECKOW KapTUHBI MBI MIPEAIOIAraeM, YTo MO BIIHS-
HHEM OKCHUTCHAIIMH HE TOJBFKO MOTHOJI0 OoJbIIee KO-
JMYECTBO PAKOBBIX KJIETOK, HO 3TO MPOU3OLUIO M HA
Ooyee paHHHX CpOKaX, YTO MPOSBILIETCSA B Ooee 3pe-
JIOM COEMHUTEIbHOW TKaHU M MEHbIIEH MHQUIbTPa-
UK JIMMQOoIHUTaMU.

B pabore BmepBble mpoBeneHa MopdomeTpHuie-
CKasi OIeHKa 3(P(PEKTUBHOCTU MOBPEKIAIONIETO JCH-
CTBUSI XMMHUOJIy4eBOM Tepanuu Ha MJIOCKOKJIETOYHBIHN
pak LIEHKH MaTKHA IPpU OKCUT'CHAIIUN TKaHU OITYXOJIH U
MOKA3aHO, YTO OKCHUTEHALMs OIMyXOJIM MOBBIMIAET 3¢-
(heKTHBHOCTH XMMHOIIyYEBOH Tepanmmu.
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ABSTRACT

One of the essential objectives of mathematics education in general secondary schools is to develop students’
mathematical knowledge alongside moral values such as patriotism and national identity. In this regard, the inte-
gration of literary elements into mathematics teaching offers valuable pedagogical opportunities. This study ex-
amines the possibilities of integrating the patriotic and national ideas expressed in the poetry of the prominent
Azerbaijani poet Bakhtiyar Vahabzadeh into mathematics instruction.

The purpose of the research is to explore the pedagogical potential of Vahabzadeh’s poetry within the teaching
of the topic “The equation of a straight line passing through two points” in the 8th grade. The study employs text
analysis to identify suitable poetic excerpts and classroom observation to evaluate their instructional impact. Dur-
ing the lesson, selected poetic lines were used at the motivation stage, while mathematical tasks were designed
using the coordinates of culturally and historically significant Azerbaijani cities such as Shusha, Khankendi, Kho-
jaly, and Baku.

The findings indicate that this integrative approach enhances students’ interest in mathematics, supports a
deeper understanding of mathematical concepts, and contributes positively to the development of patriotic aware-
ness. The study concludes that the integration of national values into mathematics teaching represents an effective

and purposeful educational approach.

Keywords: mathematics education, Bakhtiyar Vahabzadeh, patriotism, integration, equation of a straight

line.

Introduction

In the contemporary education system, one of the
primary priorities is not only the acquisition of subject-
specific knowledge but also the formation of national
and moral values, patriotism, and civic responsibility
among students. In the context of the challenges of the
twenty-first century, education in Azerbaijani schools
should not be limited solely to the transmission of
knowledge; rather, it should also be oriented toward the
holistic development and moral formation of the
learner. From this perspective, fostering national con-
sciousness, love for the homeland, and civic awareness
through both natural sciences and humanities repre-
sents an aktyal pedagogical task.

Within Azerbaijani literature, the prominent poet
and public figure Bakhtiyar Vahabzadeh occupies a
special place as a representative of national ideas, pat-
riotism, and moral integrity. His works, such as
“Mother Tongue,” “Gulustan,” “To the Homeland,”
and “Azerbaijan,” reflect themes of national identity,
freedom, historical memory, and devotion to the home-
land, and thus possess significant pedagogical potential
for the moral education of younger generations. These
literary works can serve as effective didactic resources
for developing students’ national self-awareness and
civic positions.

In pedagogical and academic literature, Bakhtiyar
Vahabzadeh’s creative legacy has been examined
mainly from literary, philosophical, and ideological
perspectives, while his pedagogical views have also at-
tracted scholarly attention. For instance, a publication
on the Kaspi.az portal in 2022 emphasized the poet’s
views on the principle of visuality in teaching and the

importance he attributed to educating youth in a na-
tional spirit (Kaspi.az, 2022).

However, studies focusing on the integration of
Vahabzadeh’s poetry into the teaching of non-humani-
tarian subjects, particularly mathematics, remain lim-
ited. One of the first academic attempts in this direction
is the author’s 2023 article entitled “The Use of Bakh-
tivar Vahabzadeh’s Poetry in Developing Patriotic
Feelings among Students in Mathematics Lessons.”
This study substantiated that mathematics education is
not restricted to the development of logical and analyt-
ical thinking, but can also function as an effective
means of fostering national and moral values. Present-
ing mathematical tasks in real-life and nationally con-
textualized situations contributes to strengthening stu-
dents’ patriotic feelings, national pride, and respect for
cultural heritage.

Additionally, the materials of an academic-practi-
cal conference held in Shaki in 2015 addressed the ed-
ucational influence of Bakhtiyar Vahabzadeh’s creative
works (shrem.az, 2015); however, the integration of po-
etry into mathematics education was not examined.
This gap highlights the relevance and novelty of inte-
grative research connecting Vahabzadeh’s literary her-
itage with non-humanitarian disciplines, particularly
mathematics.

Therefore, this article analyzes the possibilities of
applying Bakhtiyar Vahabzadeh’s poetry in conjunc-
tion with mathematics teaching and explores how his
patriotic and national ideas can be implemented within
a mathematical learning environment from a pedagogi-
cal perspective. The theoretical and practical ap-
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proaches proposed in the study aim to expand the po-
tential of interdisciplinary integration and to offer a
new perspective on the role of mathematics education
in strengthening national identity.

A scientific and pedagogical interpretation of
patriotic and national identity ideas in Bakhtiyar
Vahabzadeh’s creative works

Bakhtiyar Vahabzadeh is one of the leading liter-
ary figures in twentieth-century Azerbaijani poetry who
consistently and systematically articulated the ideas of
patriotism and national identity. In his creative works,
concepts such as homeland, mother tongue, historical
memory, and national belonging transcend purely po-
etic and aesthetic boundaries and acquire social and
pedagogical significance. Poems such as “Homeland,”
“Mother Tongue,” and “Gulustan” are regarded as
conceptually significant examples in Azerbaijani liter-
ature in terms of preserving national and moral values,
shaping historical consciousness, and strengthening na-
tional identity.

In the poem “Homeland,” the concept of the
homeland is presented not as a geographical category,
but as a unity of historical memory, cultural heritage,
and moral responsibility. The poet emphasizes not
physical borders, but rather language, culture, and the
spiritual unity of the people. This approach contributes
to the formation of the homeland as a value-oriented
concept in the consciousness of younger generations
(Vahabzadeh, 1983).

In the poem “Mother Tongue,” language is por-
trayed as the fundamental carrier of national existence.
The poet stresses that the mother tongue is not merely
a means of communication, but is organically con-
nected with a nation’s historical memory, worldview,
and cultural identity.

Indifference toward language is interpreted not as
an individual issue, but as a socio-cultural factor posing
a threat to society as a whole. This position presents the
protection of the mother tongue as an essential condi-
tion for the continuity of national identity (Vahabzadeh,
2003).

In the poem “Gulustan,” the historical destiny of
the Azerbaijani people, particularly the political divi-
sion that occurred at the beginning of the nineteenth
century, is reflected through poetic generalization. The
poem addresses the division of Azerbaijan as a result of
the Gulistan Treaty of 1813 and the Turkmenchay
Treaty of 1828, which forced people sharing the same
ethnic and cultural identity to live within different po-
litical entities. This work is considered an important
ideological and artistic source for shaping attitudes to-
ward historical injustice, strengthening national con-
sciousness, and developing the idea of Azerbaijani
identity.

When presented purposefully and methodologi-
cally in general education schools, Bakhtiyar Vahabza-
deh’s creative legacy has a significant impact on the
formation of students’ national identity awareness, pat-
riotic values, and civic positions. These works enable
students not only to comprehend national and cultural
heritage but also to develop analytical approaches to
historical facts, value-based thinking, and a sense of so-
cial responsibility. In this respect, Bakhtiyar Vahabza-

2

deh’s poetry possesses strong ideological and pedagog-
ical potential that can be applied within the framework
of interdisciplinary integration in the educational pro-
cess, including the teaching of mathematics.

Pedagogical opportunities for fostering na-
tional spirit in mathematics education

In the modern education system, one of the key
objectives is not only the acquisition of subject-specific
knowledge by students, but also their development
based on national and moral values. In this context,
mathematics education should not be limited to the de-
velopment of logical and analytical thinking; it should
also contribute to the formation of such qualities as pat-
riotism, national belonging, and civic responsibility.
When appropriately designed in terms of content and
methodology, mathematics instruction provides effec-
tive pedagogical opportunities for integrating national
spirit into the learning process.

Linking the content of mathematical tasks to real-
life situations and national contexts has a positive im-
pact on both the consolidation of mathematical
knowledge and the development of national identity
awareness among students. For example, contextualiz-
ing problems involving rational numbers with refer-
ences to Azerbaijan’s geographical regions, historical
figures, and cultural heritage enhances students’ cogni-
tive engagement while strengthening the educational
and moral potential of mathematics instruction. Such an
integrative approach reduces the abstract nature of
mathematics and makes it more meaningful and so-
cially relevant for learners.

Moreover, the purposeful use of literary and artis-
tic materials in the teaching process enhances the emo-
tional and psychological impact of the lesson and fos-
ters students’ interest in national and moral values. In
this regard, the patriotic and national identity themes
reflected in the poetry of Bakhtiyar Vahabzadeh can
serve as motivational and educational tools in mathe-
matics lessons. For instance, the following lines from
the poem “Homeland” (Vahabzadeh, 2008) may be
used at the introductory stage of the lesson to create a
problem situation and stimulate students’ emotional
and intellectual engagement.

The deliberate integration of such literary excerpts
into the structure of mathematics lessons facilitates not
only the acquisition of mathematical concepts but also
the internalization of national ideals and civic values.
The primary objective of this approach is not merely to
evoke emotional responses but to provide pedagogical
support for the holistic development of students’ per-
sonalities, including the formation of national identity
awareness and a sense of social responsibility.

For example, when teaching the topic “The Equa-
tion of a Straight Line Passing Through Two Points” in
the eighth grade, the teacher should consider not only
the development of students’ mathematical knowledge
and skills in lesson planning, but also the educational
and moral potential of the topic. During instruction, the
ideas of national spirit, love for the homeland, and free-
dom reflected in the creative works of Bakhtiyar Va-
habzadeh can be integrated into the teaching process in
a contextual and purposeful manner.

At the motivation and problem-setting stage of the
lesson, the teacher may recite a line from Vahabzadeh’s
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patriotic poetry in order to enhance students’ emotional
and cognitive engagement. For instance, the line: “4
land is homeland if there are those who die for it!” not
only arouses students’ interest in the lesson, but also
defines its ideological and conceptual direction. At this
stage, the teacher may address the class with the fol-
lowing guiding question: “If we attempted to express
the concept of the homeland in mathematical terms,
what form might it take?” This question encourages
students to establish connections between abstract
mathematical concepts and real-life national contexts.

Following the motivation stage, the teacher speci-
fies the problem and presents the following task: Write
the equation of the straight line passing through the
points Shusha (3;5) and Khojaly (7;9). Through
this task, students learn how to construct the equation
of a straight line passing through two given points while
simultaneously interpreting mathematical activity
within a national and moral context. In this way, the
mathematical concept is moved beyond an abstract
level and gains meaningful, value-oriented content for
students.

At this stage, the teacher introduces the new topic:
“Today'’s lesson is devoted to the equation of a straight
line passing through two points.” Subsequently, the
theoretical foundations of the topic are presented, and

Solution: X; 23, 32 =5 w
y=5 9-5

x-3 7-3
The equation of the straight line passing through
the points Shusha (3;5) and Khojaly (7;9) is ex-

pressed in the form y = x + 2 . The graph of the given

straight line was constructed using the Graph 4.4 pro-
gram (Figure 1). In the process of constructing the
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the equation of a straight line passing through two
points is expressed by the following formula:

Y= h _Nh=h

X=X X, =X

By using the given formula, students apply their
mathematical knowledge to practical tasks while sim-
ultaneously developing a conscious understanding of
concepts such as attachment to the homeland and na-
tional memory through examples presented in a na-
tional context.

Such an integrative approach contributes not only
to the formation of students’ mathematical skills but
also to the development of their attitudes toward na-
tional and moral values, their civic positions, and their
sense of social responsibility. In mathematics lessons,
tasks constructed using the coordinates of historically
and culturally significant locations in Azerbaijan, to-
gether with selected excerpts from the poetry of Bakh-
tiyar Vahabzadeh, serve as important tools for enhanc-
ing both the didactic and educational effectiveness of
the learning process.

Example 1: Write the equation of the straight line
passing through the points Shusha(3;5)and

Khojaly (7;9) and construct its graph.

=— :>y—5:%(x—3) =>y-5=x-3=>y=x+2

graph, students practically master the mechanism of ap-
plication of the equation of the straight line passing
through two points, and at the same time develop math-
ematical modeling skills.

Sh(3; 5)

o 1054
15.12.2025 5

~EEEcwmd 2z

Figure 1. Graph of the straight line passing through the points Sh(3, 5) and Kh(7, 9)

Although the equation of a straight line passing
through two points mathematically represents the func-
tional relationship connecting given coordinates, pre-
senting this topic within a national and historical con-
text enhances its educational value by selecting the

points Shusha and Khojaly as places bearing profound
national and moral significance. From this perspective,
the constructed straight line symbolically expresses not
only the relationship between mathematical objects but
also the spiritual connection between geographical and
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historical locations that occupy a special place in the
national memory of the Azerbaijani people.

While completing the task, students do not merely
apply their mathematical knowledge; they also gain in-
formation about Azerbaijan’s historical and geograph-
ical sites. Thus, the presented mathematical model be-
comes a didactic tool that creates an integrative link be-
tween geographical space and historical as well as
national-moral memory. This approach enables ab-
stract mathematical concepts to be understood within a
social and cultural context in mathematics lessons.

In order to strengthen the educational and moral
impact of the lesson, the following lines, written by
Bakhtiyar Vahabzadeh in a patriotic spirit, may be re-
cited at an appropriate stage of the lesson:

O son of the Motherland, think and know that this
land is yours;

Solution: X, = 3, = 5 w
y=5 9-5
x=-3 -3

The equation of the straight line passing through
the points Khankendi(2;4) and Baku (6;10) is

expressed in the form y = x + 2 . Figure 2 depicts the
graph of the straight line passing through the points (2;
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It's tomorrow, it's today, and it's yesterday, all
belong to you.

You have your own state, your own nation, your
own ancestors,

Those who die for the Motherland are reborn be-
yond death (Vahabzadeh, 1992).

The purposeful integration of this literary example
into the teaching process provides pedagogical support
for the formation of values such as patriotism, national
identity, and civic responsibility among students, and
significantly enhances the educational potential of
mathematics lessons.

Example 2: Write the equation of the straight line
passing through the points Khankendi(2;4)and

Baku (6;10) , and draw its graph.

=— :>y—5:%(x—3) = y-5=x-3 =>y=x+2

4) and (6; 10). In the graph, both points are marked on
the coordinate plane, and a straight line connecting
these points is constructed. This process develops the
ability of students to interpret the graph of a linear func-
tion.

- X

11:02

of VN R LN s BB

Figure 2. Graph of the straight line passing through the points Kh(2, 4) and B(6, 10)

Mathematically, the equation of the given straight
line represents the linear relationship between two
points; however, the task’s content is not limited solely
to mathematical activity. The fact that the specified
points correspond to significant geographical locations
in Azerbaijan allows students to perceive mathematical
activity within a national and moral context. This ap-
proach contributes to the development of students’ un-
derstanding of geographical spaces and reinforces their
knowledge of cities with historical and social signifi-
cance.

To enhance the educational and moral impact of
the task, the following lines reflecting Boxtiyar Va-
habzada’s patriotic ideas can be purposefully incorpo-
rated into the teaching process:

Ours is Azerbaijan, the homeland of the Turkic
Oghuz,

Brave sons and daughters, the homeland belongs
to you.

Freedom is your right, faith is your passion,

Justice and humanity stem from what is right.

Our nation shares humanity’s suffering as its own,

Our liberty grows from our intentions. (Va-

habzado, 1992)
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Integrating this literary example into the mathe-
matics lesson pedagogically supports the formation of
students’ values, such as national identity, patriotism,
and civic responsibility, significantly enhancing the
moral potential of the lesson.

Thus, through these integrative tasks, students not
only develop the ability to write the equation of a
straight line passing through two points and graph it,
but also gain an understanding of the historical and cul-
tural significance of cities like Shusha and Khojaly,
Khankendi, and Baku in Azerbaijan’s history and na-
tional consciousness. This approach ensures the inte-
gration of cognitive and moral objectives, exemplifying
the effective application of interdisciplinary and val-
ues-based integration in mathematics lessons. In this
context, the mathematics lesson serves both to achieve
content standards and to foster students’ social and
moral competencies, including patriotism and national
identity, within a purposeful learning environment.

Conclusion

The integration of patriotism and national identity
themes from Boxtiyar Vahabzads’s poetry into mathe-
matics lessons has a significant positive impact on stu-
dents’ engagement, as well as their emotional and
moral comprehension of the subject matter. Such an in-
tegrative approach not only facilitates a deeper and
more conscious understanding of mathematical con-
cepts but also fosters the development of students’
sense of patriotism and national belonging.

Establishing purposeful and meaningful connec-
tions between mathematics and literature promotes stu-
dents’ critical and creative thinking skills, demonstrat-
ing the effective application of interdisciplinary inte-
gration within the teaching process.

As a result of this approach, students acquire not
only mathematical knowledge and skills but also de-
velop as individuals who understand and value national
and moral principles, while forming a responsible civic
stance. Thus, the educational process transcends mere
knowledge transmission and becomes a deliberate ped-
agogical practice aimed at holistic personality develop-
ment.

Consequently, Boxtiyar Vahabzada’s ideas of pat-
riotism and national identity serve not only as a re-
source for literature lessons but can also be strategically
employed across various educational domains. Pur-
poseful use of this literary heritage in mathematics les-
sons contributes to students’ intellectual and moral
growth, positioning the integration of B. Vahabzada’s
poetry with mathematics as a pedagogically significant
tool for nurturing socially responsible, intellectually
mature, and nationally conscious citizens.
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ABSTRACT

Reading is undoubtedly a core skill for students learning a second language. Although reading tasks are more
commonly used than other language skills in English classrooms, students’ receptive skill outcomes remain low.
The reason is associated with the lack of effective reading strategies to enhance comprehensive understanding in
reading classes. This study aimed to investigate the effect of Reciprocal Teaching Method (RTM) on the develop-
ment of EFL learners’ reading comprehension skills. RTM incorporates four key strategies: predicting, clarifying,
question generating, and summarizing. Beyond supporting students in understanding reading texts, the method
also offers opportunities for learners to monitor their own learning and thinking processes. Furthermore, RTM
fosters the development of metacognitive skills, leading to improved critical thinking abilities. The participants of
the study were 36 university students majoring in Finance and Banking. The findings revealed that RTM leads to
better performance, deeper understanding, and stronger long-term learning compared to traditional teaching meth-
ods. Specifically, the control group shows a modest gain of about 4.6 percentage points from pre-test to post-test.
But the experimental group shows a much larger gain - almost 9 percentage gaps. This demonstrates that the
Reciprocal Teaching Method was noticeably more effective in improving students’ reading comprehension skills.

Keywords: reciprocal teaching, EFL learners, improving reading comprehension, metacognitive skills, read-

ing strategies, experimental training.

INTRODUCTION

Reading is perceived in various ways as consid-
ered as a receptive skill for students’ growth in many
aspects of their individual life. It is deemed the most
crucial activity, serving not only as a source of infor-
mation and enjoyable experience, but also as a benefi-
cial method for enhancing learners’ understanding of
language and extending their knowledge, literature and
culture to contribute in every aspect of life (Prastyo,
2017). Qurrotul A’yun (Yunus, 2017) claimed that
reading is the message receiving activity to understand
the content of a text and construct meaning which in-
volves the interaction between text and the reader. Ac-
cording to Mohammad Reza Ahmadi and Abbas
Pourhossein Gilakjani (Gilakjani, 2012), reading is a
cognitive process that consists of a reader, a text, and
the interaction between the reader and the text. Based
on the above definitions, reading comprehension can be
defined as the mental process of interaction between
writer and the reader. In other words, it is explained that
the writer encodes a message while the reader decodes
the meaning from the text (Rojabi, Exploring reciprocal
teaching method on EFL learners' reading
comprehension, 2021). As reading comprehension is a
mental and constructive process, it involves mental op-
erations through both cognitive and metacognitive
strategies that learners can use when they read. Cogni-
tive strategies are used for summarizing, giving rea-
sons, predicting, taking notes on the main points, using
prior knowledge, and guessing meaning from the con-
text. Metacognitive strategies allow readers to control
their planning, evaluating, and regulating skills by de-
termining the reading task, evaluating the predictions,
focusing on important information, checking the effec-
tiveness of guessing meaning, re-reading relevant in-
formation, and checking the effectiveness of achieving
the whole reading task (Gilakjani, 2012).

Unfortunately, some students confronted with
reading difficulties to gain the text’s comprehensive

meaning. Under the observation in the reading class,
some students engaged passive and unmotivated with
limited understanding. One of the reasons for this situ-
ation is that the conventional reading method, com-
monly known as the grammar-translation method, is
typically applied in the Mongolian context. Students
read particular English passages, translate them into
Mongolian language and answering some comprehen-
sive questions. The conventional methods have less ef-
fects on students’ reading comprehension and motiva-
tion to read. That’s why, the problem arises from the
lack of effective strategies for applying logical and sys-
tematic reading techniques that can enhance compre-
hensive understanding in reading classes. The unproper
instruction for reading activities are affected to create
an inappropriate interaction and less enjoyable atmos-
phere between teacher and students. Due to the above
concern, it is hoped that a specific reading strategies
like reciprocal teaching method (RTM), as it is a coop-
erative learning practice, can be a solution to overcome
the learners’ challenges in reading comprehension at
tertiary level. Reciprocal teaching is originally devel-
oped by Palincsar and Brown to improve students’
reading comprehension. The method is step by step
procedure and emphasize in the following four strate-
gies: predicting, clarifying, questioning and summariz-
ing to enhance reading comprehension (Oczkus, 2018).
Theoretically, this method is considered suitable for de-
veloping reading comprehension, as it involves several
steps through which students activate their prior
knowledge, relate it to the reading topic, and enhance
understanding through clarification and summariza-
tion.

Research questions: The following questions
were elaborated below under the research topic.

1. Is there any significant effect of reciprocal
teaching method on improving the students’ reading
comprehension?
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2. Is there any significant effect of meta-cogni-
tion strategy for applying reciprocal teaching method in
the comprehensive reading class?

Research purpose and objectives: This study
aimed to investigate the effect of Reciprocal Teaching
Method (RTM) on the development of EFL learners’
reading comprehension skills at Mandakh University,
Mongolia. The study attempted to achieve the
following objectives:

1. To compare the effectiveness of the reciprocal
teaching approach on students’ reading comprehension
between experimental and control groups

2. To investigate effectiveness of meta-cognition
strategy for applying reciprocal teaching approach be-
tween experimental and control groups of comprehen-
sive reading class

LITERATURE REVIEW

Many academics have investigated the efficiency
of reciprocal teaching in the university setting
(Wimonphon Rawengwan, 2020). The Reciprocal
Teaching Model (RTM) enhances reading comprehen-
sion through four strategies: predicting, clarifying,
questioning, and summarizing. Predicting links prior
knowledge to new information, while clarifying helps
resolve confusion and monitor understanding. Ques-
tioning guides readers to identify main ideas and key
details, and summarizing condenses information and
connects ideas across paragraphs. Together, these strat-
egies encourage active engagement with the text and
improve overall comprehension (Alsaraireh, 2016).

In the EFL setting, a researcher I-Chia Chou ex-
plored the use of reciprocal teaching with Taiwanese
university students enrolled in English Medium In-
struction (EMI) courses (Chou, 2016). The results re-
vealed a substantial difference between the test scores
before and after the reciprocal teaching intervention.
The researcher proposed that the reciprocal teaching
style might help Taiwanese students learn academic
texts and prepare the EFL teacher for future studies in
other EMI courses (Chou, 2016). Similarly, Alsaraireh
and Hamid evaluated the influence of applying recipro-
cal teaching method, or RTM, on first-year university
students in Jordan through RTM successes in reading
competence, concentrating on students' gender (Ku
Mohd Nabil Ku Hamid, 2016).

Studies across different contexts found that stu-
dents using RTM achieved higher scores, developed
better strategies, and showed more positive attitudes to-
ward learning (Peter E.Doolittle, 2006). A systematic
review made by Ting Pick Dew and others aimed to
identify, evaluate and synthesize the evidence regard-
ing the use of reciprocal teaching as a reading interven-
tion for English as a Second Language (ESL) learners.
Additionally, it investigated the specific features that
contribute to the effectiveness of reciprocal teaching in
ESL reading comprehension classrooms (Ting Pick
Dew, 2021). As cited by Ting Pick Dew, a significant
meta-analytical research conducted by Rosenshine and
Meister (1994) supported Palincsar and Brown’s
(1984) concept of reciprocal teaching as a form of ex-
plicit instruction that promotes metacognition through-
out the meaning-making process. This claim was later
reinforced by McAllum (2014), who described recipro-

cal teaching as a blend of reading strategies that in-
cludes the explicit instruction of metacognitive strate-
gies and a dialogical process that fosters understanding
and comprehension, aligning with the shift in reading
paradigms (Carter, 1997) (Ting Pick Dew, 2021).

In essence, reciprocal teaching treats reading as a
joint endeavor, where the comprehension process in-
volves collaborative instructional strategies that allow
small groups of students to learn and apply four reading
strategies through guided support. According to the lit-
erature reviews, most researches have shown that EFL
students often perform poorly in reading comprehen-
sion. This is mainly due to three factors, firstly, limited
knowledge of reading strategies, secondly, ineffective
teaching practices that focus only on silent reading and
answering questions without enough time or skill-
building, and thirdly, some learners’ reluctance or lack
of motivation to engage in higher-level reading tasks.
Research consistently shows that the RTM enhances
reading comprehension more effectively than tradi-
tional or translation methods.

RESEARCH METHODOLOGY

Research design: The study was employed exper-
imental design with the examination of the effect on re-
ciprocal teaching method as independent variable, and
students’ reading comprehension as dependent varia-
ble. The researcher were as active agents rather than a
passive observer.

Quasi-experimental design was applied with pre-
test and post-test to achieve the research purpose. The
pre-test aim was to check the level of reading compre-
hension of two groups. The post-test aim was to com-
pare the score of the two groups to evaluate which
group gain better score and whether the score is signif-
icantly different or not.

Hypothesis 1: RTM affects students to improve
their reading comprehension.

Hypothesis 2: Meta-cognition strategy affects stu-
dents to acquire RTM to monitor their reading compre-
hension.

Population and sampling: The population con-
sisted of 36 EFL students at Mandakh University, who
are majored in Finance and Banking in the academic
years 2024-2025 and 202-2026. The participants were
assigned to experimental and control groups based on
existing class condition rather than randomly. Thus, the
experimental group (Group 1) with 20 students were
taught by using the RTM. Meanwhile, the control group
(Group 2) with 16 students were taught by using the
conventional method. To fulfill the research validity re-
quirements, both groups were taught in the same
courses and during the same time period. The research
administrators informed all participants about the pur-
pose of the study, the data collection process conducted
before starting the research implementation, and pro-
vided feedback after the experiment. However, the stu-
dents were not informed about the group to which they
had been assigned.

Research Instruments: This study included the
following instruments according to the target objec-
tives.

- Reading comprehension placement test: the
Cambridge Placement Test (English, 2025) with 25
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items was used to find the students’ English profi-
ciency level.

- Reading comprehension pre and post tests
were taken to compare reading comprehension skills
before and after experiment (Teens, 2025).

- Semi-structured interview was undertaken to
provide the research reliability and validity.

FINDINGS

This study aimed to investigate the effectiveness
of the Reciprocal Teaching Method (RTM) in enhanc-
ing students’ reading comprehension skills. The partic-
ipants were junior students from Mandakh university in
the frame of Quasi-experimental design. According to
the principal of the quasi-experimental design, the par-
ticipants were assigned into two groups. The experi-
mental group consisted of 20 EFL learners who were
instructed using the reciprocal teaching method, while
the control group, with 16 EFL learners, received in-
struction through traditional teaching methods. English
proficiency level of the participants was between Bl

and B2 level (CEFR), as intermediate that set through
a Cambridge General English Placement test with 25
items (English, 2025) before starting the experiment.

Before starting the experiment two groups took
pre-test to evaluate the reading comprehension of the
participants with Bl-level reading texts and post-test
was administered after actions to know the learners’
improvement on reading comprehension with a stand-
ardized test.

During reading, research data were gathered
through classroom observation, RTM evaluation work-
sheets aligned with the four RTM strategies. The work-
sheets guided students through predicting, clarifying,
questioning, and summarizing at each step of the read-
ing process, ensuring consistency and structure. This
tool helped us measure how effective the method was
and how students experienced the strategies during
reading.

A standardized reciprocal teaching rubric, acces-
sible online, was employed for the evaluation.

Table 1
Reciprocal teaching rubric for informative reading
SKILLS 1 point 2 points 3 points
The student has great dif- | The student makes predic- | The student utilizes text
o Predicting ﬁ.cu.lty formulating a pre- | tions aboqt .the text but cliue.s to make logicz}l pre-
£ diction. doesn’t utilize text clues dictions before, during and
=2 consistently. after reading.
% The student has great dif- | The student asks a ques- The student asks a question
& Questioning ficulty formulating a tion that is based on an in- | that requires making infer-
question for others and re- | formation of the text. ences about the text.
lies on teacher support.
- The student is unable to The student can identify The student can identify
2.8 s identify anything they something confusing something confusing
§ % Clarifying | 4 confusing in / about | in/about the text but cannot | in/about the text and can
= the text. use a clarifying strategy. use a clarifying strategy.
-g The student has great dif- | The student summaries The student uses only 1-3
O eon| Summariz- | ficulty summarizing the most of the article accu- sentences to describe
‘é = | ing article rately, but has some slight | clearly
~ misunderstanding that the article is about

The performance of both the control group and the
experimental group across the four key reading strate-

gies used in Reciprocal Teaching was shown in the fig-
ure 1. The summary for each stage was described as
bellowed.
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Predicting Control group Experimental group
T1 | T2 | T3 | T4 | Average % | T1 T2 T3 T4 TS5 Average
1 1 3 3 66% 3 2 3 3 2 86.6%
Questioning Control group Experimental group
T1 | T2 | T3 | T4 | Average % | T1 T2 T3 T4 TS Average
2 3 2 3 83.3% 3 2 3 3 3 93.3 %
Clarifying Control group Experimental group
T1 | T2 | T3 | T4 | Average % | T1 T2 T3 T4 TS5 Average
2 3 3 1 75 % 3 3 2 3 1 80 %
Summarizing Control group Experimental group
T1 | T2 | T3 | T4 | Average % | T1 T2 T3 T4 T5 Average
3 1 2 2 66.7% 3 3 2 3 2 86.7 %

Figure 1. Progress of the experiment

Predicting: The control group achieved an average
of 66%, while the experimental group reached 86.6%.
This is a large difference and shows that students in the
experimental group became much more effective at
making predictions about the text. RTM clearly helped
them anticipate content and engage more actively with
the reading material.

Questioning: Both groups performed fairly well,
but the experimental group still outperformed the con-
trol group. The control group scored 83.3%, while the
experimental group scored 93.3%. This suggests that
Reciprocal Teaching significantly strengthened stu-
dents’ ability to generate meaningful questions and in-
teract with the text at a deeper level.

Clarifying: The clarifying strategy shows the
smallest gap between the two groups. The control
group averaged 75%, while the experimental group av-
eraged 80%. Although the difference is not as large as
in other strategies, the experimental group still shows a

noticeable advantage. This indicates that both groups
struggled to some extent with clarifying unclear parts
of the text, but RTM still provided an additional boost.

Summarizing: There was strong difference in the
summarizing strategy. The control group achieved
66.7%, while the experimental group reached 86.7%.
This is a substantial improvement, showing that RTM
helped students summarize information more accu-
rately and coherently, reflecting deeper comprehen-
sion.

Overall, across all four strategies, the experi-
mental group consistently outperformed the control
group. The largest improvements appear in predicting
and summarizing, which are higher-order comprehen-
sion skills. These results demonstrate that the Recipro-
cal Teaching Method has a strong positive impact on
students’ reading strategy use and overall reading com-
prehension.

Comparative results of pre and post tests and RTM (by percentage)

_ 87,4 86,7
: I ) I ) I

Post test

Pre-test

= Control group

RTM

= Experimental group

Figure 2. Comparative result of Pre-test and post -test scores and RTM

There was a comparison of the average score dif-
ferences between the control group and the experi-
mental group across three stages: the pre-test, the RTM
average, and the post-test. In terms of the key points,
first, pre-test score starts at 64% of the control group,
which represents their baseline reading comprehension

level before any instruction began. During the instruc-
tional period, their average score rises to 72.9%, show-
ing some improvement through regular classroom
teaching. However, in the post-test, their score slightly
decreases to 68.6%. This tells us that although the stu-
dents experienced short-term improvement during the
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lessons, the traditional method did not support strong
long-term retention or consistent progress.

In terms of the experimental group, which was
taught using the Reciprocal Teaching Method, their in-
itial pre-test score is already higher, at 78.5% than the
control group, but what is important here is the amount
of improvement they show. During the RTM sessions,
their average score increases significantly to 86.7%.
And in the post-test, they reach 87.4%, which indicates
not only strong learning during the intervention but also
excellent retention of their new skills. When we com-
pare the two groups, the difference becomes very clear.
The control group shows a modest gain of about 4.6
percentage points from pre-test to post-test. But the ex-
perimental group shows a much larger gain - almost 9
percentage gaps. This demonstrates that the Reciprocal
Teaching Method was noticeably more effective in im-

proving students’ reading comprehension skills. Over-
all, the results strongly support the conclusion that
RTM leads to better performance, deeper understand-
ing, and stronger long-term learning compared to tradi-
tional teaching methods.

In order to provide the research reliability and va-
lidity, the semi-structured interviews with 4 questions
were undertaken from 20 EFL learners, and they were
used to confirm the effectiveness of using reciprocal
teaching method in the experimental group. The ques-
tions in the table 2 helped us understand both the cog-
nitive and emotional aspects of learning through RTM.
Here are some excerpts from student interviews. The
following excerpts present students’ responses regard-
ing the effects of RTM, their preferences, challenges,
and choices when applying the four strategies of pre-
dicting, questioning, clarifying, and summarizing the
text.

Table 2.

Interview results

1.What were the effects | 2. Which strategy

3. Which strategy was too dif-

of using reciprocal read- | did you prefer and ficult for you and why? the RTM instead of tradi-
ing activities in reading | why? tional method of reading?
comprehension skill? Why?

4.Would you prefer to use

Although I was not able
to speak fluently, it was
an effective approach. I
enjoyed the discussion
and communication with | and improves my
others, which helped me | summarizing skills.
better understand the text | (8 students’ re-
and express my opinions. | sponses)

(5 students’ responses

I prefer summariz-
ing, as it allows me
to grasp the main
idea more easily

Predicting was the most diffi-
cult task for me. (10 students’
responses) I found it challeng-
ing to make predictions based
on only part of the text because
they could be incorrect without
knowing the whole passage. 1
also worried that others might
not like my prediction.

I prefer the RTM because
discussing and collabo-
rating with team members
helps me understand the
article more easily. It is
both fun and effective. (10
students’ responses)

Many students preferred summarizing because it
helped them grasp the main ideas more easily. Others
enjoyed the group discussions and said it helped them
understand the text better. One student mentioned
struggling with predicting because they felt unsure
making assumptions without reading the full text.
These responses give us valuable insight into how stu-
dents perceive the method.

Reciprocal reading activities positively impacted
students’ reading comprehension skills. They helped
identify main ideas, enhanced critical thinking, and
made reading more engaging than traditional methods.
Working in teams and discussing texts improved com-
munication, problem-solving, and understanding, while
also allowing students to fill gaps in their knowledge.
The approach further supported vocabulary develop-
ment, text analysis, and step-by-step reading through
prediction, questioning, and clarification.

Students preferred summarizing the most, as it
helped them understand the main idea and improve
their summarizing skills. Clarifying was also useful for
learning unfamiliar phrases and enhancing comprehen-
sion through teamwork. Questioning encouraged criti-
cal thinking, while prediction made reading more en-
gaging and helped anticipate content.

Among the reciprocal reading strategies, predict-
ing was reported as the most difficult, as it was chal-
lenging to make accurate predictions without reading
the entire text, and participants worried that others

might disagree with their predictions. Summarizing
was also difficult for some students, particularly in ex-
pressing ideas clearly in English and writing accurate
summaries. Questioning and clarifying posed chal-
lenges for a few participants, mainly when explaining
unfamiliar content to others. However, some students
found the approach overall easy to handle without ma-
jor difficulties.

Most students preferred using the Reciprocal
Teaching Method (RTM) over traditional reading
methods. They found that discussing and collaborating
with team members made it easier to comprehend texts,
enhanced engagement, and improved reading, writing,
and speaking skills. Some students also noted that RTM
helps develop critical thinking and can be applied for
independent learning. A few participants preferred the
traditional method or a combination of both ap-
proaches, believing that combining methods fosters the
growth of skills that are not yet fully developed.

DISCUSSION

Theoretically, John H. Flavell is considered the
founder of metacognition research, having introduced
and developed the concept extensively through his
work. According to him the metacognitive theory ex-
plains human mental thinking process (Concept of
metacognition). A researcher Mohammad Reza ex-
plained reading comprehension strategies that readers
use reading comprehension strategies, both cognitive
and metacognitive, to better understand reading texts
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and in order to learn to read independently in the frame
of metacognitive theory (Ahmadi, 2016). The theoreti-
cal insights introduced by these scholars provide a basis
for interpreting our results as bellowed.

Strategies Experimental | Control group’s Interview result
group’s average average
Predicting 86.6% 66% Q1 | RTM was effective.
Questioning 93.3% 83.3% Q2 | Prefer summarizing even it was difficult.
Clarifying 80% 75% Q3 | Most difficult was prediction
Summarizing 86.7% 66.7% Q4 | Yes

The MRT-based group outperformed the tradi-
tionally taught group, indicating that MRT effectively
enhances reading comprehension. Consistent with met-
acognitive theory, this result suggests that learners im-
prove their reading comprehension more effectively
when instructional methods encourage them to think
actively, monitor their understanding, and use cognitive
and metacognitive strategies.

CONCLUSION

Based on the findings of this study, reciprocal
teaching has a significantly positive effect on the Eng-
lish reading comprehension and metacognitive reading
strategies of students.

Reciprocal teaching is one of the reading strategy
instructions that improve readers’ metacognitive
awareness. It leads students to think about their reading
process, develop a plan of action, monitor their own
reading in order to construct their own knowledge, and
self-evaluate their reading process.

Reciprocal teaching can help students become
more aware of metacognitive strategies through explicit
instruction with social interaction, so they can learn
gradually and control their own learning process.

Thus, reciprocal teaching should be taken into
consideration in order to adapt its implementation in the
English reading class.
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AHOTALIA

VY cTaTTi po3TISIAIOTHCS CyYacHi iHHOBAMiHI MOIEIl MOBHOI MTOBEIIHKH YKPATHCHKOI MOJIOAI B yMOBaX CO-
IOKYJIbTYpHHX TpaHc(opMalliii Ta riaodanizaniifnux npouecis. OcobuBa yBara npuIiseThCsl PeHOMEHY MOBHOT
riOpUIHOCTI, 110 MPOSIBIISIETHCS Y MOEAHAHHI YKPATHCHKOT, pOCIHCHKOT, aHIITIHCHKOT MOB Ta MOJIO/IIKHOT'O CJICHTY,
a TakoX y popMyBaHHI HOBHX JIIHTBOKPEATHBHHX CTpATEriii KOMyHiKallii. ABTOpH AOCIIIXKYIOTb, K IIU(POBI Me-
Iia, comiajbHi Mepexi Ta HOBI pOpMHU MiXKOCOOMCTICHOT KOMYHiKalii BIUIMBAIOTh HA MOBHI IPaKTUKU MOJIOI,
CIPHSIOYH TOSIBI KPEATUBHUX MOBHHUX MOJIEJICH, aJaliTOBaHUX JJO KOHKPETHOTO COL[IOKYJIbTYPHOTO KOHTEKCTY.

HocnimxenHs 6a3yeTbcsi Ha KOMIUIEKCHOMY IIJIXOJI, 110 Nependayac BUKOPUCTAHHS KUBKICHUX 1 SIKICHUX
METOIB aHai3y MOBHOI HOBEIIHKH, BKIIIOYAIOYHM AaHKETYBAaHHS, CIIOCTEPEKCHHS Ta aHANI3 TEKCTIB Y COLIAIbHUX
Mepexax. Pe3ynbraTu JeMOHCTPYIOTh iCHYBaHHS HOBUX THITIB MOBHUX NPAKTHK, SKi HOEIHYIOTh €JIEMEHTHU Pi3HHUX
MOB 1 CTHJIIB, ()OPMYIOUH YHIKaJIBHI TIOpHIHI MOJENi CHiNKyBaHHs. 30KpeMa, BU3HAYCHO 3aKOHOMIPHOCTI BHKO-
PHCTaHHS JIEKCHYHUX Ta FPAMAaTUYHHX iHHOBAIiH, CICHIOBHX KOHCTPYKLIH i KpeaTHBHUX MOBHHUX 3aC00iB, IO
CBiZUaTh PO BUCOKUH PiBEHB JIHTBICTUYHOI aJalITHBHOCTI Ta iIHHOBAIIIHHOCTI CYy9acHOI MOJIOI].

Oco0nuBY yBary IpHIiJICHO COLIOKYJIBTYPHUM YHHHHKAM, SIKi CIIPUSIOTH HOPMYBaHHIO MOBHOI KpEaTHBHO-
CTi, 30KpeMa BIUTMBY IJ100aJi3ailii, Me/iia, OCBITHIX ITPaKTHK Ta MDXKKYJIbTYpHOI KOMyHikalii. CTaTTsi JEeMOHCTPYE,
1110 TiOPUAHICTD 1 KPEaTUBHICTh Y MOBJICHHI MOJIOJII HE JIMIIE BiJJOOpaKAIOTh Cy4acHi COLIOKYJIbTYpHI 3MiHH, alie
{ BUCTYNAaIOTh IHCTPYMEHTOM CaMOBUPa)KEHHS Ta 1IEHTUYHOCTI.

OTpuMaHi pe3yIbTaTH MAIOTh 3HAYCHHS JJ1s1 JIIHIBICTUKH, IEJArOTIKM Ta MEI1aKOMYHIKaI[ii, OCKIIbKA BOHH
JIO3BOJISIFOTH pO3pOOIISITH e(heKTHBHI OCBITHI IIPOrpaMu, CIIPSIMOBaHI HA PO3BUTOK KOMYHIKaTHBHOI KOMIIETEHTHO-
CTi, a TAKOK (POPMYBATH MONITHKY i ATPUMKH YKPATHCHKOI MOBH Y TU(PPOBOMY Ta COIiallbHOMY TpocTopi. CTarTs
BiJIKPHUBAE MEPCIICKTUBH IS ITOJATBIINX JOCTIKEHb MOBHOT TIOBEIIHKH MOJIO1 B YMOBAaX TiOpHIHOCTI Ta IIBHI-
KHX COILIOKYJIBTYPHUX TPaHC(HOPMAIIiid.

ABSTRACT

This article explores innovative models of language behavior among Ukrainian youth, focusing on hybridity
and linguistic creativity. The study examines how young people combine Ukrainian, Russian, English, and con-
temporary slang in their everyday communication, reflecting broader socio-cultural transformations and globali-
zation. Special attention is given to creative language strategies that emerge in digital media, social networks, and
other contemporary forms of interpersonal communication.

The research employs a mixed-method approach, including surveys, observation, and the analysis of texts in
social media, to identify patterns of language use. The findings reveal the emergence of hybrid linguistic models
that integrate elements of different languages and styles, highlighting the adaptive and innovative nature of youth
communication. Lexical and grammatical innovations, slang constructions, and creative linguistic practices
demonstrate a high level of linguistic flexibility and inventiveness.

The study also considers socio-cultural factors that influence language creativity, including globalization,
media exposure, educational practices, and intercultural communication. Hybridity and creativity in youth lan-
guage are shown to serve not only as markers of social and cultural change but also as tools for self-expression
and identity formation.


https://doi.org/10.5281/zenodo.18084496

73

Sciences of Europe # 179, (2025)

These results have implications for linguistics, education, and media studies, offering insights for developing
programs to enhance communicative competence and support the Ukrainian language in digital and social con-
texts. The article also provides directions for future research on language behavior in hybridized and rapidly chang-

ing social environments.

KaiouoBi ciioBa: MoBHa NoBeliHKa, yKpaiHChKa MOJIOAb, TOPHIHICTD, JJIHTBOKPEaTUBHICTh, IHHOBALIHHI
MOBHI MOJIeJTi, COLIOKYJIbTYpHI TpaHcdopmarii, tudpoBi Meia, KOMyHIKaTUBHA KOMIIETEHTHICTb.

Keywords: language behavior, Ukrainian youth, hybridity, linguistic creativity, innovative language models,
socio-cultural change, digital media, communicative competence.

Beryn

CyuacHa ykpaiHChKa MOJIOJb )KUBE B yMOBAax ak-
TUBHUX COINOKYJBTYPHHX 3MiH 1 TJo0aimizamiitHux
MIPOIIECiB, IO 3HAYHOIO MipOI0 BIUIMBAIOTH HA MOBHY
nmoBeniHKy. HoBi ¢opmm KoMmyHikamii, MOMUpEeHHS
IUPPOBHX Melia Ta COINaNBHUX MEpexX, a TaKoXK
MOCTifiHE MIKKYJIBTYPHE B3a€MOJiSl CIPHUSIIOTH IOSBI
HeCTaHJapTHUX MOBHUX IPAKTHK, SIKi MOEIHYIOTH Pi3Hi
MOBHI KOJIY, CTHJII Ta CIIEHroBi GopMu. Y Takux ymo-
BaX BHMHHMKAa€e MOTpeda B CHCTEMHOMY JOCIiKSHHI
TOTO, SIK MOJIOAb CTBOPIOE BJIACHI IHHOBALiITHI MOelNi
MOBHOI [TOBEAIHKH, IEMOHCTPYFOYH FOPHUIHICTD 1 JIIHT-
BOKPCATUBHICTb.

Merta 1pOTO IOCHIIPKCHHS MOJIATAaE y BHUSABJICHHI
Ta aHaNi3l CyJYacHHX MOJeJeH MOBHOI TOBENiHKU
YKpaiHCBKOI MOJIONI 3 aKIEHTOM Ha MpPOSBH TiOpH-
HOCTI Ta TBOPYOTO BHKOPHCTAaHHA MOBH. [yt mocsr-
HEHHS I1i€1 MeTH OYJI0 IIOCTABIICHO TaKi 3aBJaHHS:

1. OKkpecauTH TCOPETUYHI OCHOBH JOCIIKCHHS
MOBHO{ TIOBEJIIHKH Ta JIH'BOKPEATUBHOCTI.

2. BU3HAYMTH KIIOYOBI YMHHUKH, 110 BIJIMBa-
I0Th Ha MOBHY TiOpHIHICTH Ta KPEaTHUBHICTH y MOB-
JICHHI MOJIO/I.

3. JlocnmigMTH KOHKpPETHI TpPHKIaJ MOBHHUX
MPaKTHK MOJIOJ] Y CYy4acHOMY COLIOKYJIBTYPHOMY Ta
UPPOBOMY IIPOCTOPI.

4. TlpoanamizyBaTu OTpHMaHi JaHi 3 METOIO Gop-
MYJIIOBaHHS BHCHOBKIB IIOJIO 3aKOHOMIPHOCTEH Ta
TEHJCHIIl PO3BUTKY MOBHOI ITOBEAIHKN MOJIOJIOTO I10-
KOJTIHHSL.

Take JHOCIiIKEHHS JI03BOJISIE TIIMOLIE 3pO3yMIiTH
Cy4YaCHI KOMYHIKATHBHI CTparerii MOJOJi, OI[HUTH
BIUIMB TJI00AMi3alidHUX 1 JIOKaabHHUX (DAKTOpPIB Ha
MOBHY HOBEJIIHKY Ta 3alIPOIOHYBATH MMPAKTUYHI PEKO-
MEHJIAIT /Ui PO3BUTKY KOMYHIKATUBHOI KOMIICTCHT-
HOCTI B yMOBax LIBHAKHX COIIIOKYJbTYPHHX TpaHC-
(hopmartiii.

Teopemuuni ocnoeu 0ocnioicenns

[ToHATTS «MOBHa MOBEIIHKA», «TIOPHUIAHICTHY Ta
«JTIHTBOKPEATHUBHICTE.

VY paMkax cy4acHOI COIIOTIHTBICTHKH «MOBHA IT0-
BEJ/IiIHKa» PO3MIISAAETHCS HE MPOCTO SIK 1HIHMBIyalb-
HHH aKT MOBJICHHSI — 11€ CYKYITHICTh MOBHHX PillIeHb 1
CTpaTerii, SKi JIF0JUHA 3aCTOCOBYE 3aJISKHO Bij collia-
JIBHOTO KOHTEKCTY, KOMYHIKaTUBHOI METH, MOBHOT CITi-
JBHOTH YH CIIBPO3MOBHHKIB. ToOTO MOBHaA MOBeiHKa
— 1e cnocib, y AKuif MOBIII aJanTyiOTh BHOIp MOBH,
CTHJIIO, KOJIy Y1 BapiaHTy B 3aJIS)KHOCTI BiJl CHTyaTHB-
HUX YUHHUKIB. [2]

Y KOHTEKCTI MOJIOADKHOT KOMYHIKAIl dYacTo
CIIOCTEpITaeThCs SBUIE MOBHOI «TiOpumHOCTI». Lle
O3HAYae, 10 HOCI1 KOMOIHYIOTh €JIEMEHTH Pi3HUX MOB,
CTHJIIB, KOIB: HANpHUKIAX, YKpPaiHCBKYy, aHTITIHCEKY,
MOJIOADKHUN CIEHT 4YM i1HTepHEeT-)KaproH. Taka
riOpUIHICT — CBimOMUH BHOIp, 9acTo MOB’S3aHUM 3

MIParHeHHsAM KOMYHIKaTHBHOT THYYKOCTI,
iIeHTHYHOCTI ab0 HaJeKHOCTI 10 TEBHOI TPYIIH.
AHanoriygi sSBMIIA ONKMCAHI B  JOCHTIIKEHHSX,
npucBsdeHnx  «code-switching» 1 «code-mixing»
cepell MOJOAI B MYJIBTHKYIBTYPHOMY 1 MYJBTH-
MOBHOMY CEepemoBHILI. [4]

[Tix «TiHTBOKpEaTHBHICTIO» PO3YMIEMO 31aTHICT
MOJIOAMX HOCIiB MOBH T'€HEepyBaTH HOBI MOBHI ()OpPMHU
—  Heoyorismu,  Mmertadopu,  Qpaszeonorizmu,
CIIOBOTBOpPYI €KCHEPHMEHTH, HOBI CTHJICTHYHI ¥
KOHTEKCTyanbHi Bapiantu. Lle mposB TBopuoro min-
X0y IO MOBH, KOJIM BOHA BHUCTYIA€E HE MPOCTO 3aCO-
Oom mepenadi iHpopMmariii, a IHCTpYMEHTOM CaMOBHUpa-
JKCHHS, 1IeHTUdiKaIiil, KpeaTHBHOI camopediekcii. Y
JTIHTBOKPEAaTHBHOCTI ~ MOENHYETHCS  AK  €JIEMEHT
IHAWBIMyaTbHOTO CTHJIIO, TaK 1 KOJEKTUBHOI MO-
JOAIKHOT MPAKTHKH.

OTxe, y miif cTaTTi MU PO3MIIAAAEMO MOBHY MO-
BE/IIHKY MOJIOJI K KOMIUIEKCHY, COLIJIbHO 3YMOB-
JIeHY TPaKTHKY, B SIKiif TiIOpUAHICTB 1 JIHIBOKpEaTHB-
HICTh — KJIFOYOBI XapaKTEPUCTUKU CYYaCHHX MOBHHX
MoJIeNen.

Poab comianbHUX Mepex, UUPPOBUX KO-
MyHikanii Ta Mefia y ¢oopMyBaHHI MOBHMX NpaK-
THK MOJIOAL

YV XXI cromitri umdpoBe cepemoBHIIE —
COLIANBHI MEpexi, MeCCHIDKEepH, ONOr-TIaThopMu Ta
Mezia — CTajJ0 OJHHMM i3 TOJIOBHHX IIPOCTOpPIB KO-
MYyHiKamii MOJOAHuX mokomiHk. i mmatdopmu cTBOpro-
FOTh 0COOJMBI YMOBH s POPMYBaHHS Ta IMOIIUPEHHS
HOBUX MOBHHX MNPaKTHK. MOJIOJb, CIIIKYIOUUCH OH-
JaliH, 4yacTto KOMOIHy€e pi3Hi MOBH, CTHII, KOJOBI pe-
CypcM — IO 3HAa4YHOIO MIpPOI0 CIIPHSIE DPO3BUTKY
riopuanocti. Hanpuknaz, y nocnimkennsx «digital so-
ciolinguistics» ornucaHi BUNaIKH, KOJU MOJIOJI KOPH-
cryBaui Ha Instagram abo TikTok BHKOpHCTOBYIOTH
3mimanHsg MoB (code-switching / code-mixing) sik 3aciod
IIEHTUYHOCTI, TYMOPY YU TPYIIOBOi HAJICKHOCTI. [4]

Kpim Toro, menia (onmaitn=3MI, Bimeo- Ta Oior-
m1aTGOpMH, CTPUMIHTOBI CEpBICH) BIUIMBAIOTH HA
MOBHI HOpPMHM, BBOASATH HOBY JIEKCHKY, HEOJIOTi3MH,
CJICHT, aJanTOBaHUi 10 riIobaibHUX TpeHmaiB. Yepes
MeJlia MOJIOJIb OTPUMYE MOBHI MOJIEN, SIKI BOHa MOXe
aJanTyBaTH, 3MIiHWTH, HepedopMyIOBaTH — 1 B
mporieci WX 3BEPHEHb HAPOKYIOTHCS HOBi, TBOpYI
MOBHI (hopMHu.

Hudposi KOMYHIKaItii CTUMYJIIOIOTh
EKCIIEPUMEHTH 31 CTPYKTYPOIO MOBH, CTHJIEM, KOJaMH
i opMaTaMu: MECeHpKep-4aT, KOMEHTap, MOCT, MEM,
€MO/131, ypKaiHi30BaHUH aHIITIHCHKUH CIICHT — yce 1e
CTa€ YacTHHOIO CYy4acHOTO MOBHOTO pemnepryapy. Ta-
KHM YUHOM, Mejia W 1udpoBi MPOCTOpH HE MPOCTO
BiIOOpaxaroTh — BOHH aKTHUBHO (HOPMYIOTH HOBY,
ribpuaHy Ta KpeaTuBHY MOBHY IIOBEIIHKY MOJIOII.
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CaMe TOMY JOCIIJKSHHSI MOBHOI IMTOBEAIHKH MO-
JOUX YKpaiHIliB Ma€ BPaxOBYBATH POJIb COLiaIbHUX
Mepex, MeJlia Ta U(POBUX KOMYHIKAI[iH K KITFOYOBHX
YMHHUKIB, M0 BHU3HAYAIOTH XapakTep, AWHAMIKY Ta
HANPSMKHA MOBHUX 3MiH.

Hwuxde nonato oauH i3 MeToaiB 300py AaHuUX, a
TAKOX MPUKJIAX TAOJHUIN, ¢ MOPIBHIOEThCS YKpalH-
CbKa, aHTJifichbKa Ta MOJOMiKHMK cieHr. [licimsa Tab-
JIUI — MOSICHEHHS, SIK 3/IiliCHIOETHCH aHAJI3 [HOTO
METOY.

Mertopx 300py NaHUX: KOHTEHT-aHAi3 MOBIICHHS y

KOHTEHT-aHAJi3 HudpoBUX KOMYHIKaIlii — TOCTIB,
KOMEHTapiB, YaTiB, KOPOTKHX BiICOTOBIIOMJICHb Ta
cTopi3 y conmepexax (Instagram, TikTok, Telegram-
gartu, Facebook-rpynm, Reddit).

Lleit MmeTon no3Boisie (ikCcyBaTH peajibHi MOBHi
NMPAaKTHKH, a HE ICKIapoBaHi. MoJIob PUPOTHO BU-
KOPHUCTOBYE TiOpPHIHICTD, IEPEMHUKAHHS KOJIIB, CIICHT,
IHHOBAIIT — 1 [Ie YyJ0BO BUIHO caMme B IU(POBOMY ce-
PeIOBHIII.

Y mabnuyi nooano npukiad mozo, sk modxice 6u-
enadamu 3iopana iHopmayis: BUOKPEMIIOEMO KOH-

COIIATBHUX MEpexax. Kpemui  MOBHI  OOUHUYI Ma NOPIGHIOEMO  iXHi
Jist nocmiIKeHHS. MOBHOT TOBEIIHKH YKPATHCBKOI  8i0NOBIOHUKIL.
MOJIOZi OMHHUM i3 HaiOuIpII e()eKTUBHHX METOMIB €
Ykpaincbka ¢popma Anriiliceka popma CTyAeHTChbKHUI / MOJIOi?KHMIA CIeHT
MPUBIT hi / hello Xail, XeJI0y, PUBITYJIbKH
TSIKY1O thanks / thank you TEHKC, CEHKbIO, JSK, criacio
ST HC BCTUTAIO0 I’m running out of time  |s1 He BUTrpibaro, He BCTHUTAIO B3araii, s B MiHycax
BiAIIOYMBaTH to chill / to relax JiJTHTH, PETaKCUTH, 9
ITy’Ke KPYTO awesome / great TOII, KPiHX/aHTUTOM (KOHTEKCTYalbHO), MYIICYHO
3yCTpiHEMOCH Mi3Hile  |see you later n00avYuMOCh MOTIM, TOOAYUMOCh T03xke (ribpus), cya
TIOBiTOMJICHHS message MECEIK, MCT, CMCKa, MeMKa (Y HeIKHX KOHTCKCTaX)
MEHI OaiiTyxe I don’t care MeHi Todir, 1o 6apabany, idc
HEHMOBIPHO incredible HepeaIbHO, Kpe3i, IHKpiae0a
bKapTyBaTH to joke PO(IUTH, MEMUTH, IPUKATYBATHCH
{Ypumaf) JNiH2B0KPEAmMUHOL NpAKMUKI. y CRiIKy- ® [HICHICHHS eMOIiH,
8aHHI MONOOT, NPUKIAO Ppazmenma 0iano2iyH020 MOG-
JIeHHs (YMOBHUU, alle MUnogutl): ® jemoHCTpauil JOTEIHOCTI,
Cryaent A: Sl cboronui Takuii overloaded, 1mo ®  (JOpPMYBAHHS «CBOTO» IPYIIOBOTO CTIIIO.
MO30K MPOCTO pedpeuty He poOuUT. Hapenenuit miasior JEMOHCTPYE TOETHAHHS

Crynent B: Ta s tebe posymiro. A Tex 3anun Ha
3aBJaHHI 1 BXe no ideas at all.

Crynenrt A: Jlymaro, Tpeba Tpoxu nouinumu, 00 s
CKOPO PEasbHO GUOYXHY.

Crynent b: Ta gasaii. bo B Hac 1ie kyna Bcboro,
a s BXKe He guepioaro.

Lleti npuxnao — came niHe80KpeamusHa Npax-
muKa mmy, wo:

1. I'6puaHICTS MOBJICHHS

MoJiob  OJHOYACHO BHUKOPUCTOBYE YKPaiHCBHKI
cloBa (s mebe posymito, He 6ucpidaro) Ta aHTITIIU3MHA
(overloaded, no ideas at all, refresh), mo neMoHCTpYe
TIepEMUKaHHS KOJIIB.

2. KpeatuBHa aganrariisi iHIIOMOBHHX CJiB

®  pegdpeuty He pobumb — AHTITIUCHKUAN TEPMIiH
refresh BxuTo B yKpaiHChKill rpamaTnyHiii Gopmi;

®  joyinumu — CIOBOTBiIpHA aJaITaIlis Bifl aHTIL.
to chill;

® 3qaun Ha 3a80aHHi — YKPATHCBKUH MO-
JIOJKHUI HEOJIOTI3M 13 IEPEHOCHUM 3HAUYCHHSM.
3. HoBi tekcn4Hi KOHCTPYKIIii

® 10 ideas at all — aHrIOMOBHHUI ()parMeHT y
cepenuHi YKpaiHChKOI (pasm;

® 5 ne 6ucpibailo — EMOIIMHO-OLIHHUN MO-
JOADKHMAN BHpa3, 0 HaOyB HOBOI CEMaHTHKH «HE
CIIPABIISIOCSD).

4. Crpareris eMOLIHOTO BUPAKEHHS

JIiHrBOKpeaTHBHICTh TYT MPAILIOE SK CIOCIO:

YKpaTHChKUX, aHTITIHCHKUX Ta MOJOIDKHHX CIIiB, IO
CTBOPIOE TiOpUIHY KOMYHIKaTUBHY MOJeNb. MoJob
TBOPYO ANTY€E IHIIOMOBHI 3alIO3MYCHHS BIOBIIHO
0 YKpaiHCBKOI Tpamatuku (nouirumu, pegpewty He
pobumy), GOpMYIOUYN HOBi CIOBOTBipHI Moxem. Taki
KOHCTPYKIii BUKOPUCTOBYIOTBCS AT €MOLIIHHOTO BH-
paXeHHS, TPYIIOBOI iMeHTHU(IKAIT Ta CTUCIOCTI Y I ]-
posiif komyHikamii. l{e miaATBEepMIKYE BIHCOKY CTYIIiHB
JIHTBOKPEATHBHOCTI Cy4acHOI MOJIOJI Ta ii 3MaTHICTh
10 MOBHHUX 1HHOBAIIIH.

Coyiokynemypui 4unHUKU, WO GNIUBAIOMb HA
MOBHY 2iOpUOHiCMb | KpeamusHicmv, ma ix 3HAYeHHs!
0714 pO3GUMKY KOMYHIKAMUBHOT KOMNEMEHMHOCI

MoBHa TiOpUIHICTE 1 KPEaTHBHICTH Cy4acHOT
YKpaiHChKO1 MOJIONI ()OPMYFOTHCS TIiJl BIUIMBOM KiJb-
KOX KIIFOUOBHX COLIIOKYJIbTYPHHUX YNHHHUKIB, SIKi BU3HA-
YaroTh XapakTep ii KOMyHIKaIli Ta AHHAMIKY MOBHHX
3miH. Hacamnepen izeTsest mpo cepemoBuie MuGpoBoi
B3a€MO/Iii, aJKe caMe COIlialbHI MEpPEeXi Ta Me IiaruiaT-
(OpMH CTBODIOIOTH TPOCTIP, /1€ HMOETHYIOTHCS Pi3Hi
MOBHI MO, KyJIbTypHi KOOW ¥ CTHJIICTHYHI Tpa-
quiii. TlocTiiHUN KOHTakT i3 MI00amsHUM iHGOP-
MalliiHUM MOTOKOM CHPHSIE TPUPOTHOMY BKITIOYESHHIO
IHIIOMOBHUX €JI€MEHTIB y IIIOJICHHE CIIUIKYBaHHS, a Ta-
KOX CTHUMYIIIOE €KCIIEPUMEHTH 3 HOBUMH (hopMaMu
BHCIIOBIJIIOBaHHSL. [S5]

BaxTMBUM YUHHHKOM € ¥ BiIKPUTICTh MOJIOAI JI0
MDKKYJIBTYPHOI B3a€MOJii: HaBYaHHS 32 KOPIOHOM,
MDKHaApO/IHI NPOEKTH, AMCTAHILIHHI hopmaTh poOOTH
Ta yd4acTb y MIOOAIBHUX  OHJIAWH-CIUIBHOTAaX
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CTBOPIOIOTH MPHUPOJHI YMOBH JUIS TIEPEMHUKAHHS MiXK
MOBaMH Ta (GOpMYyBaHHS TiOPHIHUX KOMYHIKAaTHBHHX
crpareriii. Taki MpoIecH MOCHITIOIOTHCS 3arajbHOI0

TEHJIEHIIEl0 10  MoOimepHOCTI Ta  1HdpoBoOi
CaMOIIPE3eHTAlil — MOJOJI JIIOAW TpParHyTh OyTH
BKJIFOYEHUMH B ULIMPIIMKA KyJNBTYpPHHH HpocTip 1
BUKOPDHCTOBYIOTH MOBHI 3aco0M MK IHCTPYMEHT

ajlanTanii Ta cCaMOBHPa)KCHHSI.

OxpeMo BapTo 3a3HAYUTHU POJIb 3MIHU IIHHICHHX
opieHTaniii Mosonoro moxoxiHHiA. CyyacHa MOJIOJb
CXWIbHA N0 IHAWBIiTyami3alii, TBopuoi cBoOOmM Ta
THYYKHX (OpM KOMYHIKaIii, o MpUPOIHO BimoOpa-
JKA€TBCS Y MOBI: BHHUKAIOTh HECTAHIAPTHI CIIOBO-
TBIpHI MOJIeJTi, HOBI KOHTEKCTYaJIbHI 3HAaYEeHH:, CKOPO-
YeHHs Ta TiOpHAHI KOHCTpYKLii. MOBHA KpeaTHBHICTh
CTa€ BaXXJIIMBOIO CKJIAZOBOKO OCOOMCTICHOI iI€HTHY-
HOCTI, @ TAKOXX CIIOCOOOM HAJIEXKHOCTI JI0 CBO€T IpyIu
YU CHiTBHOTH.

VYci 1i colioKynbTYpHI YNHHUKU Oe3M0CepeHbO
BILUIMBAIOTh Ha PO3BUTOK KOMYHIKATUBHOT KOMIIETEHT-
HOCTi MoJofi. ['IOpUAHICTD 1 KpeaTHBHICTH PO3IIUPIO-
IOTh MOBHHH periepTyap, poOJsaTh CIUIKYBaHHS OLITBIIT
THYy4YKUM, aJIalITUBHUM 1 CHTYaTHBHO JOpeYHHM. Mo-
JIOAb JIETKO TIEPEMHUKAETHCA MK MOBaMH, CTHJISIMU Ta
(hopMaTaMu KOMYHIKAIIi1, IO € BAXKIIMBOIO HABUYKOIO B
yMOBax ri1o0aii3oBaHoro cepenoBuma. Kpearnsue Bu-
KOPHCTaHHS MOBH CHpHS€E KpalloOMy PO3YMIHHIO KO-
MYHIKaTHUBHOTO KOHTEKCTYy, IiJBHLIYE 3[aTHICTH
TOYHO Iepe/laBaTh HI0AHCH 3MICTY Ta eMOLIii, a TAKOXK
(dopmye MeiitHy it MDKKYJIBTYPHY T'PaMOTHICTB.

TakuM YMHOM, COLIOKYJIBTYPHI POLIECH HE JIUIIE
3MIHIOIOTh MOBHY MOBEAIHKY MOJIOJOTO MOKOJIHHS,
aye 1 BIUIMBAIOTh Ha ()OPMYyBaHHS HOBOTO THILy KO-
MYHIKaTHUBHOI KOMIETEHTHOCTI — THYYKOI, 0araToko-
JIOBOI, aJanTUBHOI Ta OpPIEHTOBAHOI Ha Pi3HOMAaHITHI
(hopMu B3aEMOIIi B CY9aCHOMY CBITi.

BucHoBku

[IpoBenene nociiaKeHHS 3aCBIAYMIIO, 10 MOBHA
MOBE/IiHKa CY4YacHOI yKpaiHCchbKoi Moozl GopmyeTbest
Ha NEePEeTHHI KUTBKOX KIIIOYOBHX TEHICHIIH — colLio-
KyJIETYPHHX 3MiH, TJI00aTi3alifiHiX BIUTUBIB Ta IIIBH/I-
KOT JMDKUATATI3AIlT KOMYHIiKaiiHOTO mpocTopy. Came
1l YUHHUKHU CTBOPIOIOTH MiAIPYHTS IS MOBHOI TiOpH/I-
HOCTI Ta JIIHFBOKPEATUBHOCTI, SIKI ChOTOJIHI BUCTYTIa-
I0Th HE MapriHaJIbHUMH, 3 CHCTEMHUMH XapaKTEePUCTH-
KaMH MOJIO/IKHOTO MOBJICHHSI.

AHaIi3 TEOPETHYHHX ITiAXOIB i 310paHIX MOBHUX
MaTepialiB TOKa3aB, IO TiOpHUAHI MOBHI MOJENi Ta
TBOPYi CTpaTerii B MOBJICHHI MOJIO/Ii BAKOHYIOTh HU3KY
BOKIMBUX (YHKIIH: BOHM CIPHUSIOTH CaMOBHpa-
JKEHHIO, 3a0e3Me4yIoTh THY4KiCTh KOMYHIKaIi B pi3-
HHUX COLIaJIbHUX CEPEeJOBUIAX, MOJErIIyIOTh BKIIIO-
4YeHHs y rito0anbHui iHpopManiiHUA IpocTip 1 BOXHO-
Yac 3aJIMINAI0Th MiCIle JJIsl aKTyati3allii HalliOHaJIbHO-
KyJIBTYPHOI iieHTHYHOCTi. MOBHA KpEaTHBHICTH MPO-
SABISETbCA He JHUIe y (OpMyBaHHI HOBHUX CIIB YU
CTHIJIICTHYHHX MTPUAOMIB, a ¥ Y 3MaTHOCTI MOJIOOT JIt0-
JIMHU KepyBaTH KiJTbKOMa MOBHUMH KOJaMU 3aJIEKHO
Bijl cUTyalii, ayauTopii i KOMyHIKaTHBHOT METH.

Oco0MMBO TIOMITHY POJIb BiNIrparoTh COIMiaNbHI
Mepexi Ta nmuppoBi MIaTPopMu, sSKi BHCTYHAIOTh HE
MPOCTO CEepEeNOBHINEM I OOMiHY iH(poOpMaIieto, a
pocTopoM (OpMyBaHHS HOBHX MOBHHX HOpM. Came
TYT HaWaKTHBHIIE BiOYBAIOTHCS EKCIIEPUMEHTH 31
3MIlIyBaHHIM CTHJIIB, MOB 1 PETICTPIB, NPOIYKYIOTHCS
HecTaHJapTHI MOBHI PillIEHHS, TPAHC(OPMYIOThCS Tpa-
JUIIHHI KOMyHIKaTHBHI Mojeni. LI mpoiecu He € xao-
TUYHUMH — BOHH MArOTh BHYTPIIIHIO JIOTIKY, 00YMOB-
JIeHy MOTpeOOr0 MOJIOAl y IIBHJIKOMY, THyYKOMY Ta
€MOIIITHO HACHICHOMY CITUIKYBaHHI.

OtpumaHi pe3yibTaTH [OalOTh 3MOTY CTBEp-
JUKYBATH, II0 MOBHA T10pHUIHICTS 1 TIHTBOKPEATHBHICTh
MOJIOIi HE TiIPUBalOTh MOBHOI CHCTEMH, a HaBIIAKH —
CBiIYaTh PO i ATANTUBHICTH 1 3JaTHICTH A0 PO3BHUTKY.
Bonn ¢opMyroTh HOBI MIXOAW 0 KOMYHIKaTHBHOI
KOMITETEHTHOCTI, JI¢ HOpsA[] 13 HOPMaTHBHHUMHU 3HaH-
HSIMH Ba)KJIMBUMH CTAlOTh MI>)KKOJIOBICTb, CTHIIICTUYHA
BapiaTHBHICTH Ta BMiHHS NPAIOBAaTH 3 0araTOMOBHUM
HU(PPOBUM CEPEAOBHUILECM.

TakuM YMHOM, OCMHCJIEHHS LIMX IIPOLECIB Mae
Ba)KJIMBE 3HAYCHHS HE JIWIIE IS JIIHTBICTHKH, a W IUIs
ocBiTH, Memiacepw Ta KyImbTypHOI MONITHKH. Po-
3yMIHHS MOJIOJ’)KHOI MOBHOI TUHaMIiKH JO3BOISE HE
nume ¢ikcyBaTH 3MiHH, a W mependadaTd HaIpsSIMU
MOBHOTO PO3BHUTKY, (OpMyBaTH CydacHi HiIXOAH IO
MOBHOI OCBITH # MIATPHUMYBAaTH >HBY CBOJIOIIIO
YKpaiHChKOT MOBH B YMOBax TJI00aJbHUX TpaHC)Op-
Marii.
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AHOTALISA

VY cTaTTi po3risIHYTO 0COOIMBOCTI (POPMYBaHHS KyJIBTYPU YKPaiHCHKOTO MPO(eCciiHOro MOBIICHHS CTYICH-
TiB TEXHIYHUX | IOPUANYHHUX 3aKJIATIB BHIIOI OCBITH. AKIICHTOBAaHO Ha 3HAYCHHI OQIIiifHO-IIIOBOTO CTHIIO 5K
YHIBepCaIbHOT'O0 KOMYHIKaTHBHOT'O iHCTPYMEHTA, 10 3a0e3edye TOYHICTh, JOTIYHICTh i HOPMaTHBHICTE Tpode-
CITHOTO BUCIIOBIICHHSI HE3aJIe)KHO BiJl Tay3i MiArOTOBKH. [ MaltOyTHIX iH)XKEHEepiB OMTaHyBaHHS KYJIBTYPH MO-
BJICHHS € HEOOXiJTHOIO YMOBOIO KOPEKTHOTO BUKOPHCTAHHS TEPMiHOJIOTIT, CKJIaJaHHs TEXHIYHOT TOKYMEHTALIT Ta
e(eKTHBHOI B3a€EMO/III y CITUTBHUX MpOo€eKTax. {1 cTyIeHTiB-TIPaBHUKIB MOBHA KOMIIETEHTHICTh BH3HAYAE SKICTh
apryMeHTallii, 30aTHICTh 10 YiTKOTO (POPMYITFOBaHHS MPAaBOBUX MO3HIIIH, MIATOTOBKH MPOLIECYaTbHUX TOKYMEHTIB
1 BeICHHS [II7TOBOT KOMYHIKAITii.

ITigkpecieHo, 1o PO3BUTOK MPO(eCciiHOro MOBJICHHS MAa€ IPYHTYBATHCS HA CHCTEMHOMY OIPAI[IOBAHHI aB-
TEHTUYHHUX TEKCTIB, MOJICJIOBaHHI ()axoBUX CUTYyalil, (JOPMyBaHHI TEPMIHOJIOTIYHOT IPAMOTHOCTI Ta MPAKTHUII
CTBOpPEHHSI JIOKYMEHTIB Pi3HUX >kaHpiB. BU3Ha4yeHo, 110 iHTEerpalliss MOBHOI MiJI'OTOBKH B MIXKIUCLUILTIHAPHUH
MPOCTIP CHpUSIE TMiBUIICHHIO PIBHS KOMYHIKaTUBHOI KYJIBTYPH CTYAEHTIB, popMye iXHIO 37aTHICTh BiANOBiga-
JHHO ¥ TOYHO BIATBOPIOBATH 3MicT mpodeciitHoi iHhopMaIlii, ZOTpUMYBaTHCS MOBHOTO €THKETY Ta MPEACTABIATH
(axoBe cepeIOBHIIE HAa HAJIGKHOMY PiBHI. PO3BUTOK KyJIbTypH yKpaiHCEKOTO MPOQECciifHOro MOBJICHHS PO3IIIs-
JTAETHCS K HeBII €MHA CKIIJI0BA SIKiCHOI MiATOTOBKY MaiOyTHIX iH)KEHEPIB 1 FOPHCTIB, 0 3a0e3reuye iXHIo Ipo-
(heciitHy epeKTUBHICTD i KOHKYPEHTOCIIPOMOKHICTb.

ABSTRACT

The article examines the specific features of developing the culture of Ukrainian professional communication
among students of technical and law higher education institutions. The emphasis is placed on the significance of
the official-business style as a universal communicative tool that ensures precision, logical coherence, and adher-
ence to linguistic norms in professional expression, regardless of the field of training. For future engineers, mas-
tering professional language culture is essential for the correct use of technical terminology, preparation of docu-
mentation, and effective interaction within project teams. For law students, linguistic competence determines the
quality of argumentation, the ability to formulate legal positions clearly, prepare procedural documents, and con-
duct professional communication.

The study highlights that the development of professional communication skills should be based on system-
atic work with authentic texts, modelling of professional situations, formation of terminological literacy, and prac-
tice in producing documents of various genres. It is noted that integrating language training into the interdiscipli-
nary educational space enhances students’ communicative culture, strengthens their ability to accurately convey
professional information, observe linguistic etiquette, and represent their professional field appropriately. The de-
velopment of Ukrainian professional communication culture is viewed as an integral component of high-quality
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training for future engineers and legal professionals, contributing to their professional effectiveness and competi-

tiveness.

KuiouoBi cjioBa: ykpaincbka MoBa; nipodeciiine MOBJICHHS, O(IIiitHO-IITOBUH CTHIIb; CTYIEHTH; TEXHIUHI
CHemiaJbHOCTI; FOPUINIHA OCBITa; TEPMIHOJIOTIS; KOMYHIKaIlis; KOMIIETCHTHICTb.

Keywords: Ukrainian language; professional communication; official-business style; students; technical
specialities; legal education; terminology; communication; competence.

Beryn

CyuacHi TpaHcgopmalii y cdepi BHUIIOI OCBITH
VYkpaiHM BU3HAYaIOTh HEOOXIAHICTH MOCHJICHHS POJIi
YKpaiHCBKOI MOBH SIK iHCTpyMeHTa NpogdeciitHoi Komy-
HiKamii B pi3HUX Taly3sX MiATOTOBKH. 3POCTaHHS BU-
MOT JI0 SIKOCTi (paxoBoi AiSIIPHOCTI MalfOyTHIX cremia-
JICTIB — SK TEXHIYHOTO, TaK i OPUINIHOTO TPOPiITIo
— akTyaii3ye noTpedy GopMyBaHHS B CTYACHTIB BH-
COKOi KyJNBTypH IpodecifHOro MOBIICHHA, IO 3a0e3-
Neyy€e TOYHICTh, HOPMATHUBHICTb 1 BiIIOBINANBHICTE y
nepenaui iHpopmanii. st TeXHIYHUX cHeliabHOCTEH
MOBHa KOMIIETCHTHICTb ITOB’s13aHa 3 KOPEKTHUM BUKO-
PHUCTaHHIM TEPMIHOJIOTII, MIATOTOBKOKO TEXHOIOTI9HOT
JOKyMEHTaIi] Ta 4iTKUM (DiKCyBaHHSM pe3yJIbTaTiB iH-
JKCHEPHHX pillleHb. /i1 FOPHICTIB BOJIOAIHHS Mpodeciii-
HHM MOBJICHHSIM € OCHOBOIO CKJIJaHHsI IIPaBOBUX TEK-
CTIB, apryMeHTAaIii TO3UIIiH, BeAeHH 0iiifHOT KOMY-
HiKamii Ta TpPEICTAaBICHHSA IHTEPECiB CTOpIH Yy
MIPaBOBOMY ITOJI.

HeoOxigHicTh HiNECIPIMOBAHOTO PO3BUTKY KYJIb-
TypHu NpodeciiHOro MOBIICHHSI 3yMOBJICHA HE JIMILE
OCBITHIMH BHMMOI'aMHM, a ¥ 3arajbHOHAI[IOHATLHUMU
NpoLecaMy 3MILHEHHS CTaTyCy YKpaiHChbKOi MOBH SIK
JepkaBHOI. Bin piBHS MOBHOI MiIrOTOBKH CTYJCHTIB
3aJIeXKHTh SKICTh MallOyTHBOT podeciitHol NisIbHOCTI,
e(eKTUBHICTh KOMYHIiKalii, 3JaTHICTh MpAIfOBaTH 3
oQimifHUMH TEKCTaMH Ta CTBOPIOBATH BJIACHI TOKyMe-
HTH BIATIOBITHO O MOBHHX 1 IPABOBUX HOPM. Y IEOMY
KOHTEKCTi BRXKJIMBUM € TTO€JHAHHS TEOPETHIHNX 3HAHD
13 MPaKTUYHUM OTIAaHYBaHHSM MOBJICHHEBHX YMiHb, III0
3a0e3mneyye IHTErpaIio MOBHOI CKJIamoBOi y (axoBy
MiATOTOBKY.

IMocranoBka npodJeMu

VY cyuacHHMX yMOBax pPO3BHTKY OCBITH B YKpaiHi
BaXJIMBA He Juile (axoBa MiIroToBKa CTYJEHTIB-1H-
JKEHEepIB 4K CTY/EHTIB-IOPUCTIB, a i (opMyBaHHS B
HHUX HAJICKHOI MOBHOI KOMIICTEHTHOCTI JeP/KaBHOIO —
YKpPaiHChKOI0 — MOBOIO. 3 OZHOTO OOKY, 3TifHO 3 3a-
KOH Ykpainu «IIpo ocBiTy», MOBOIO HABYAHHS y By3ax
Mae OyTH Jep)kKaBHa MOBA, IIIO TapaHTy€e MPaBO KOX-
HOTO TPOMAJITHIHA Ha OCBITY Jep>KaBHOIO MOBOIO. [1]
3 iHmoro OOKy, B peallkHOMY OCBITHROMY IIpOIeCi —
0cOOJIMBO B TEXHIYHMX 1 IOPUOMYHMX 3aKiagax —
HAaJITO YacTO HEJOCTATHLO YBAru MPHUIISETHCS PO3BH-
TKY OQIliHO-IIOBOr0 Ta MpodeciiiHoro MOBIEHHS
yKpaiHcpKor0. L{e mpu3BOANTE 10 CUTYAIlii, KOJIH CTY-
JICHTH, HaBITh Micis 3000yTTS (paxoBOi OCBITH, HE Ma-
I0Th JIOCTATHIX KOMYHIKaTUBHMX HAaBMYOK IS CKJla-
JaHHA JOKyMEHTallii, mpodeciiHOro JHCTyBaHHSA ab0
ydacTi y myOTiYHHUX AUCKYCISX AEep>KaBHOIO MOBOIO.

Taxe cTaHOBHIIE € HEBIINOBITHUM SIK 3 BUMOT 3a-
KOHOJIaBCTBA, TakK 1 3 BUKIMKaMH 4acy, ajpke Gpopmy-
BaHHSA MpOQeciiHOl KOMYHIKaTUBHOI KyJIbTypH —
000B’s13K0Ba yMOBa SIKICHOT MiATOTOBKH (haxiBiist. Kpim
TOTO, y CYCHIJIbHOMY KOHTEKCTI YTBEpIKEHHS YKpaiH-
CBKO] SIK JIep>KaBHOI MOBH Ha0yBae 0COOJHMBOI Bary, a

HEJIOCTATHSI MOBHA MiTOTOBKA MaWOYTHIX CHeLiamic-
TiB MOKE€ HETaTUBHO BIUIMHYTH Ha NMpoQeciiiHy pemy-
Tamlilo, eEeKTUBHICTh KOMYHIKaIil Ta 3araJbHHUH pi-
BEHb KyJIbTYPH MOBJICHHS.

Takum 9MHOM, icCHY€ TIpoOIeMHa CHTYaIis: Hello-
CTAaTHICTh CHCTEMHOTO U HiJIECTIPIMOBAHOTO IiIXOIy
no ¢GopMyBaHHS KyIbTYypH YKpaiHCBKOTO Tpodeciii-
HOTO MOBJICHHS Y CTYEHTIB TEXHIYHHX 1 FOPUIMIHUX
CIeNiaTbHOCTEH, IO MPU3BOANUTH 10 3HIKEHHS SIKOCTI
IXHbOT KOMYHIKaTUBHOT IiITOTOBKH Ta OOMEXY€E MOXK-
JIMBOCTI MOBHOLIHHOT MpodeciitHol camopeaizariii.

Merta nociigxeHnst

MeTot0 1IbOTO JOCIIKEHHS € aHaJi3 Ta 00IpyH-
TYBaHHSI MeAaroriyHux yMoB, MeTOdiB i 3aco0iB,
CIpsIMOBAaHUX HAa edekTHBHe (POPMYBAHHA KYJIb-
TYPH YKPAiHCBKOI0 npodeciiiHOro MOBJIEHHS y CTY-
JeHTiB TeXHIYHUX | HPUANYHUX 3aKJIAAIB BHUIIOL
OCBiTH, 3 ypaxyBaHHSIM HOPMaTHBHO-IIPAaBOBOTO 3a-
Oe3medyeHHs Ta crenn(iku MOBHHX BHUMOT mpodeciii-
HO{ JiSUTBHOCTI.

VY Mmexax 1€l MeTH repeidadeHo:

® BHSBUTHU CKJIaI0BI Npo¢eciiHOi MOBJIEHHEBOT
KOMIIETCHTHOCTI, 1[0 € KpUTHYHUMU 11 (haXxoBOi Mmif-
TOTOBKH 1HXEHEPIB 1 IOPHCTIB;

® JIOCHIAWTH ICHYIOYi MiIXOAM 1O HABYAHHS
yKpaiHcbkoMy oQiliiHO-AiI0BOMY Ta mpodeciiHoOMY
MOBJICHHIO;

® 3aNPONOHYBAaTH METOAWYHI Ta OpraHi3amiiiHi
pexoMeHaanii ans iHTerparii npodeciiiHo-MOBHUX Ha-
BUYOK y HaBUAJIBHI TPOTpaMH;

®  OKpPECIUTH IUIAXHU IiIBUIIECHHS MOBHOI KyJIb-
TYPH CTYJICHTIB SIK OJTHOTO 3 KOMIIOHEHTIB IXHbOT 3ara-
JbHOT Ipo(eciiiHOT KOMIIETEHTHOCTI.

OOrpyHTYBaHHSI aKTYaJIbHOCTI

e 3akoHozaBua 6a3a: 3akoH «IIpo ocBiTy» BcTa-
HOBJIIOE IEP)KaBHY YKPaiHCBKY SIK MOBY OCBITH, 1110 IO~
KJIaJia€ BiJMOBINAIBHICT HAa 3aKIaid BHIIOT OCBITH
10710 MOBHOT iATOTOBKH Ty NeHTiB [2]. COIiOKYIBTY-
pHHI KOHTeKCT: CTaHOBJIEHHS yKpaiHChKOI MOBH SIK
JIepKaBHOI Ta ii BYKUTOK Y BCiX cpepax — BiJ HAYKH 10
YNPaBIiHHSA — € BaJIMBUM YMHHUKOM HAI[lOHAJIBHOI
IIEHTUYHOCTI Ta podeciifHoi camocBigomocTi [1].

e IIpodeciiina nouinpHicTh: [list iHXKeHEpIB i
IOPUCTIB BOJIO/IIHHS HOPMaTHBHUM YKPaiHCHKHM IIPO-
(beciifHIM MOBJICHHSM — II€ IHCTPYMEHT TOYHOTO (o-
PMYJIIOBaHHS, JIJIOBOTO CITJIKYBaHHS Ta JHOKYMEHTY-
BaHHS, 110 BioOpakae piBeHb MpodeciitHOi KyIbTypH
Ta KOMIIETEHTHOCTI [4].

Hwuxue nogato HeBesiMuKe HAYKOBO OOIPYHTO-
BaHe MOPiBHAIbHE TOCTIMKeHHS, Y IKOMY YiTKO IIpO-
CTEXEHO BiJIMIHHOCTI y MOBJICHHEBHX IOTpedax, QyH-
KIisAX Ta Ipo(eciiiHIX BUMOTax iH)KEHEpIB 1 IOPUCTIB.

Iopisusnvhe 00Ci0NHCEH S MOBNIEHHEBUX
ocobnugocmeri MaubYmHuIx iHI’CEHEPI6 ma 10PUCmIie
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[IpodeciitHe MOBIIEHHSI CTYACHTIB TEXHIYHUX Ta
IOPUANYHUX criemiaabHocTel HOpMyeThCS Tia BIUIH-
BOM pi3HOI cnerudiku npodeciifHol isUTBHOCTI, 110
3YMOBITIOE BIIMIHHOCTI y 3MICTi, CTPYKTypi Ta (yHK-
isIX MOBJICHHsI. He3Bakaroun Ha CHiJIbHY BHMOTY JI0
BOJIOZIHHS HOPMAaTUBHOIO YKPaiHCHKOIO MOBOIO, Xapa-
KTep TXHbOI KOMYHIKallil, THITM JOKyMEHTIB Ta TepMi-
HOJIOTIYHUI amapar CyTTEBO Pi3HSTHCS.

1. CrpykrypHi Ta ¢yHkuiiini ocodauBocTi Mo-
BJICHHS

IHsKeHepH BUKOPHCTOBYIOTE MOBY IEPEBAKHO K
incTpyment dikcanii Texniunoi impopmarii. Ixne mos-
JICHHS XapaKTePU3Y€EThCS TOYHICTIO, OIHO3HAYHICTIO,
MParMaTUIHOO CIIPSIMOBAHICTIO Ta MiHIMI3aIli€l0 eMo-
miitHocTi. OCHOBHE 3aBIaHHSI — 3adiKCyBaTH mapaMe-
TPH, ONHCATH TPOLECH, TIEPEIATH JIOTIYHY IOCIIiI0B-
HICTB [ilf, YHUKHYTH pi3HOYMTaHb. ToMy iHXeHepHa
KOMYHIKaIlisl IPYHTY€ETBCS Ha CTaHIapTH30BaHUX (op-
Max, CTPYKTYPOBaHUX JIOKyMEHTaX 1 TOMiHyBaHHI Tep-
MiHIB, 1110 MalOTh CyBOPO BU3HAYCHE 3HAUYCHHS.

KOpucrn, Hatomicts, mpaioTh y cdepi, ne
MOBa BHKOHY€E HE JIHIIe iHPOPMATHBHY, a i peryJIsTh-
BHY, apr'yMCHTaTHBHY W IHTeprpeTamiiiny (QyHKII.
[xHe MOBNEHHs BKIOYAE CKJIAHI CHHTAKCHYHI KOHC-
TPYKLUIii, OpUInYHI AeiHIIil, TOCHIaHHSI HA HOpMaTH-
BHI aKTH Ta JIOTIYHI cCXeMH MipKyBaHHA. Ha BimMiHy Bif
IHKEHEpiB, IOPUCTH OIEPYIOTh MOBOIO K 3ac000M
BILUIUBY, [IEPEKOHAHHS Ta 3aXHCTY MO3MLIi, TOMY IXHS
KOMYHIKaIlisl TOBMHHAa OYyTH JIOTIYHO 0e310raHHOIo,
IOPUANYHO KOPEKTHOIO Ta PUTOPUYHO BUBAIKEHOIO.

2. TepmiHoJIOriyHA KOMIIETEHTHICTH

VY TexHiuHINi cdepi TepMiHOIIOTIS € 3/1e0iIbIIOTO0
CTab1IbHOIO, CTAHJAPTU30BAHOIO 1 OPIEHTOBAHOIO Ha
MDKHapOAHI HOpMU. [HKeHEepHI TEpMiHU YacTO MAIOTh
OJTHO3HAYHE TIIyMa4€HHS, [0 CIIPHsE YHUKHEHHIO He-
MPaBIJIBHOI IHTEpIpETALii TIPU OMHKCI TEXHIYHUX TPO-
necis. TepMiHONIOTIYHA CHCTEMa BITHOCHO 3aMKHEHA I
YiTKO CTPYKTYpOBaHa.

VY ropunmuHii chepi TepMiHOCHCTEMa 3HAYHO M-
HamivHima. FOpuanyHi TepMiHM MOXYTh MaTH KiJibKa
pIBHIB 3Hau€HHsS — 3aKOHOJABYEe, JAOKTPHHAIIBHE Ta

npaktuaHe. KpiM TOTO, IOpUIUYHI TOHATTS MOTPEOy-
IOTh KOHTEKCTYaJbHOI iHTEepIpeTaii, OCKUIBKH 3MiCT
4acTO 3JICKHUTH BiJ] KOHKPETHOI MPaBOBOI CUTYaIlii, Ta-
Ty3i mpaBa abo Cy0BO1 MPakTHKH. ToMy TepMiHOIOTi-
YHa KOMIIETCHTHICTh IOPHCTa BKJIIOYAE HE TUIBKU
3HAHHS TEPMIHIB, a i YMiHHS TIIyMa4HTH iX BiAMOBITHO
JI0 IPaBOBOI HOPMH.

3. Tunu npodeciiHUX TeKcTIB

InzkenepHi TekcTH:
TEXHIYHI 3BITH,
IHCTPYKIIi Ta perTaMeHTH,
TEXHOJIOTI4HI KapTH,
KPECIICHHS 3 OIHCaMH,

® TIPOEKTHA TOKYMEHTAIIis.

i moxymeHTH OYAYIOTBCS 32 CYBOPHMH CTaHIAp-
Tamu [3], MalOTh YiTKY CTPYKTYpY ¥ MiHIMaJIbHUI Ipo-
CTip JUIs IHTEpIpETALii.

KOpuanyni Texkeru:

MMO30BHI 3a5BH,

JIOTOBOPH,

BHCHOBKH Ta JOBIJIKH,
IpoLuecyaibHi JOKYMECHTH,

e TIPaBOBI MO3MIIIi Ta AHANITUYHI JOBIAKH.

IOpunnani Teket nependavaroTh CKIIAAHI CHHTA-
KCHYHI KOHCTPYKIii, HOpPMAaTHUBHI MOCWJIAHHS, OSICHIO-
BaJIbHI €JIEMEHTH Ta (POPMATBHO-JIOTIUHI 3B’ SI3KH.

4. Oco0JMBOCTi YCHOT0 MOBJIEHHSI

YCHe MOBJICHHSI iH)KEHEPIB CIIPSIMOBaHe Ha 00ro-
BOPEHHSI TEXHIYHHX PILlIeHb, IPE3EHTAIIi}0 IPOEKTIB Ta
KOOPJAMHAIII0 KOMaHIHOI poboTH. BoHO Mae OyTu na-
KOHIYHUM, CTPYKTYpPOBAaHHUM 1 MakCUMaJbHO TOYHHM,
0e3 0araTo3HaYHOCTI.

'YcHe MOBIIEHHS IOPHCTIB BKIIIOYAE Y9aCTh y JHC-
KycCisiX, myOIIYHUX BUCTYMax, nedaTax, meperoBopax.
TyT BOXIMBUMH € apTyMEHTallis, JIOTi9Ha ITOCIiI0B-
HICTh, pUTOPHYHA MAWCTEPHICTh 1 BMiHHS aJanTyBaTH
BHUCJIOBJICHHS JI0 ayAUTOPIi.

[MopiBHsUIbHA XapaKTEPUCTHKA MOBJIICHHS MaiiOy-
THIX 1HXKEHEPIB Ta FOPHUCTIB!

Kpurepiii nopi-

MoBJieHHsI iH:KeHepiB
BHSTHHA

MogJieHHsI IOpHUCTIB

OcHoBHA (QyHK-
it MOBJICHHSA

Dikcariist TexHIUHOI iHpopMarlii; onuc npo-||PerynsTusHa,
L[eCiB 1 XapaKTepUCTHUK; MepelaHHs TOYHHMX ||[iifHa; (QOpMyItOBaHHS TPABOBUX IO3MLINA Ta

apryMeHTaTHBHA, IHTepIpeTa-

MePEBarol0 OJHO3HAYHUX TEPMIHIB

napameTpiB BIUIUB Ha ajipecara
JominanTHi TouHicTh, IAKOHIYHICTH, OJHO3HAYHICTH,||JIOTIYHICTE, CTPYKTYpOBaHICTh, HOPMATHBHICTb,
03HAKH CTaHJAPTU30BAHICTh pPUTOPUYHA BUBAXXEHICTh
. . JlMHaMivHa, KOHTEKCTYaJIbHO 3aJIe)KHA, FOPHIH-
. . CrabinbpHa, CTaHIapTU30BaHa, TEeXHIYHA, 3| . o .
Tepminosorist yHi gediHinii 3 MOXKIMBUMH BapiaTHBHUMH Tpa-

KTYBAHHAMU

HTH

Tunosi noxkyme-||TexHiuni 3BiTH, IHCTPYKII, crerudikarii,
KPECIIeHHS, IPOEKTHA TIOKYMEHTAIis

JloroBopu, M030BHi 3a8BH, MPOIECYaIbHI JOKY-
MEHTH, IOPUANYHI BUCHOBKH, aHATITHYHI JOBi-
JIKH

Xapakrtep yc-

HOI'0 MOBJICHHSA o
J11

KopoTki aprymMeHTOBaHi MOsICHEHHs, 00ro-
BOPCHHS TEXHIYHHX DIllICHb, KOOPAWHAILIS

[TyGuiuni BUCTYIH, TUCKYCIi, IEPErOBOPH, apry-
MEHTAIlisl IPABOBUX MO3HUIIiH

MoBHi BUMOrHu
TiB

UiTKiCTh, CTPYKTYPHICTb, BiZICYTHICTh 1BO3-|[FOpuInIHa TOYHICTH, BiJMOBIIHICTH MPABOBUM
HAYHOCTI, JOTPUMaHHS TEXHIYHUX CTaHIap-|{HOpMaM, JIOTi9HA MOCITIIOBHICTh, HOTPUMAHHS

€THKETY
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Kpurepiii mopi-

MoBeHHs iHAxKeHepiB
BHSTHHSA

MoB/1eHHS I0PHCTIB

MogHa MeTa N
TEeXHIYHOT iHpopMaITii

3abe3neueHHs 3po3yMisiocTi Ta KopeKTHOCTI ||[IpaBriibHE 3acTOCyBaHHS 3aKOHY, IIEPEKOHAHHS

Ta BIUTUB HA IPUHHSITTS PilICHb

curTyanii pO3po0OKa JTOKyMEHTALT

Komynikatusni || TexHiuni Hapagu, npeseHranii npoekris,||CymoBi 3acizaHHs, KOHCYJIbTallii, NEperoBOpH,

CKJIaJaHHS FOPpUIUIHUX 10 KyMeHTiB

Bucnosok

OTxe, MOBIICHHEBA TiSUTHHICTH IH)KEHEPIB 1 IopHc-
TiB BIJIPI3HAETHCS SIK 32 CTPYKTYpPOIO TEKCTIB, TaK 1 3a
(YHKIISIMH, METOIO Ta TEPMIHOJIOTIYHOIO CIeU]IKOIO.
Jns imxeHepa MOBa € IHCTPYMEHTOM TOYHOTO OITUCY
Ta Qikcamii iHGopmarii; a1st ;oprcTa — 3aco00M mpa-
BOBOI iHTepIpeTalii, aprymMeHTamii Ta BIjuBy. ToMy
dhopmyBaHHs MPodeciiiHOro MOBJICHHS Y IIMX KaTero-
piit cryzneHTiB moTpedye mudepeHmifoBaHNX MiAX0IIB
1 9iTKO1 OpieHTAaIii Ha BUMOTH BiINOBITHUX Tpodeciii-
HHX CEPEIOBHILI.
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Artificial intelligence was the main reason for the change in the modern era. It was especially related to the

educational field. Artificial intelligence gave teachers, lecturers, and researchers a superpower, initially to explore
new information rapidly. After teachers and researchers, students and pupils were the segment that started using
artificial intelligence for their benefit. ChatGPT is the tool which very popular in the whole world, cause it is a
virtual assistant and has wide possibilities. Specially the main possibility is to generate information, to solve prob-
lems and analyzing information rapidly in minutes. Its popularity is increasing in Georgian students.

New technologies that simplify the working process are convenient and beneficial for teachers and students
as well. Artificial intelligence has its own dark sides. It affects critical thinking. Students who rely excessively on
artificial intelligence develop limited critical thinking.

There are many studies which investigate how artificial intelligence affects students ' problem-solving and
critical thinking patterns in the academic field.

This study employed a qualitative research design to explore how undergraduate students in the Business
Administration program at the Georgian International Universities (5 universities) use ChatGPT during their learn-
ing process. Data were collected through in-depth interviews with seventy students conducted between the first
and the fifteenth of November. The following research reveals how students perceive the benefits and challenges
of ChatGPT. The survey revealed whether students regard it ethically to use ChatGPT in their assignments.

The research showed how often students use ChatGPT to complete their homework assignments. What are
the main issues that need to be addressed by ChatGPT? The participants of the survey showed that using ChatGPT
is effective for several reasons, but the main reason is that it is very fast and can accumulate information quickly.
Students trust ChatGPT, and sometimes they do not check the information to see if it is accurate. Students perceive
that there is a risk of plagiarism when using ChatGPT. They can understand that too much using this tool can

weaken their abilities of critical thinking and problem-solving.
The study concludes that ChatGPT provides meaningful support in the learning process but requires respon-

sible and moderate use.

Keywords: ChatGPT, Business Administration, Al in Education, Student Learning, Ethics.

Literature review

Different authors have their opinions about the fu-
ture of ChatGPT throughout the learning process. Sci-
entists Ausat, Suherlan (2023) believe that ChatGPT is
crucial during training process. This is caused by its
ability to generate information in small amount of time.
It concludes various resources [1]. The researchers con-
sider ChatGPT as the future part of training and learn-
ing process due to its advantage abilities to solve com-
plicated problems and create new context and compre-
hensive content based on basic ideas. Basir (2023)
indicates that ChatGPT will become indivisible part of
business administration programs. This result derives
from the capability of ChatGPT to analyze in minutes
long data about market, client information and behavior
of the market [2].

Subagja (2023) considers ChatGPT as an unique
virtual assistant. The unique characteristics give oppor-
tunities to the students and instructors to use it same ef-
fectively [3]. It can boost the experience of customer
and an organization as well. Rane (2023) and Gremyr
(2022) using ChatGPT throughout learning process in
business administration can be effective, because the
virtual assistant can give crucial information to the in-
structors to evaluate the students comprehensively, and
offer to the students the assignments which are suited
to their possibilities and knowledge the most [4].

Javaid (2023) suggests that ChatGPT can be used
as analytical instrument. The Chatbot can make simu-
lations and hypothetical conditions. It can be used as
the best instrument for decision making [5]. It can iden-
tify and evaluate risks and opportunities of each situa-
tion. ChatGPT can create strategies for students and for
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lecturers to establish appropriate courses depend on
specific characteristics.

Omenazu (2022) considers that ChatGPT can be
used as a tool for strategic decision-making. The scien-
tist emphasises the importance of a virtual assistant,
which can help organisations set their goals in both the
long and short term [6]. The scientist indicates that after
describing all aspects of the situation, which are risks,
internal and external conditions, the decision-making
strategy can be productive [7].

ChatGPT is a new technology, and there is limited
research on the subject. Scientists are conducting sev-
eral studies related to using ChatGPT in learning pro-
grams. Time is needed to observe the results and im-
pacts of ChatGPT on educational programs and busi-
ness administration.

Background

Digital technologies are changing all aspects of
human life. New emerging technologies have a huge
influence on society, influencing communication, edu-
cation, business processes, and decision-making across
all sectors. In the late years of civilisation, many new
technologies have emerged, but among them, artificial
intelligence had a dramatic influence on changing al-
most all aspects of human work. The starting point of
ChatGPT, when the whole world was announced, was
in 2022. Since this date, the Chatbot has been available
for every citizen of the world, for free. As a human
treat-based Al tool capable of generating, analysing,
and synthesising information within seconds, ChatGPT
has quickly become integrated into everyday academic
and professional tasks [8].

Artificial intelligence has huge possibilities. At
first, it is the skill to imitate the person who is com-
municating with. Imitation makes ChatGPT more fa-
miliar to its users. They are feeling trust and are open
to sharing any information. Another aspect is that
ChatGPT is very simple to use. It is accessible to every
interested person, even for children who can use tech-
nology. ChatGPT seemed like a durable assistant that
knows any information at any time.

An important issue is that ChatGPT helps its users
to collect lots of information about various kinds of in-
formation very briefly and easily. It can analyse diffi-
cult texts in minutes, it can create photos. ChatGPT
makes essays in minutes and performs other important
academic work in minutes, which would take several
hours for a human.

Higher education is one of the fields in which the
impact of Al has been particularly visible. In higher ed-
ucation, ChatGPT is being used by students and lectur-
ers rapidly. It has several reasons. ChatGPT is a great
tool for students to generate immediate answers for
their assignments. Chatbot helps students to analyse in-
formation in a short time. If a student has difficulty un-
derstanding the subject, it gives an opportunity to ex-
plain the theme using several methods. There are a lot
of universities and colleges where the teaching process
is going remotely. In this case, ChatGPT is almost the
main tool for students who can't attend the remote lec-
tures or the lecturer is not accessible to them.

Behind the benefits that ChatGPT give the stu-
dents and lecturers, there are lot of challenges. The first

issue that scientists indicate, according to ChatGPT us-
age in higher education, is the decline in the level of
critical thinking of students, who intensively relied on
ChatGPT in their learning process. The second main
reason is that students can't solve their problems inde-
pendently without ChatGPT anymore. This is an
emerging problem, which is emphasised by many lec-
turers and teachers. There is no clear evidence of what
results these challenges can have after graduating from
universities, and in the work life of employees who use
ChatGPT too often. To block ChatGPT completely is
not the solution of the problem. There are several strat-
egies which are accepted by the researchers. First and
most important is to give an explanation and train stu-
dents on how ChatGPT can be used ethically.

The business administration field is almost crucial
in the modern era of civilisation. Business administra-
tion is the field where the critical thinking, independent
decision making, adaptive and brief decisions are es-
sentials. There is a high demand for the faculty of busi-
ness administration by the students. This means that
many students using Al through business administra-
tion program throughout learning process. It remains
unclear how students perceive ChatGPT, what value
they derive from using it, what challenges they encoun-
ter, and how Al influences their development of busi-
ness-related competencies.

Students and academic staff in Georgia are also
actively using ChatGPT within the educational process.
The purpose of the present study is to examine and
evaluate how students in the Business Administration
program use ChatGPT during their learning activities.

This study aims to explore the use of ChatGPT
among undergraduate Business Administration stu-
dents at Georgian International University. The survey
shows the results of a qualitative survey. The aim of the
survey was to identify how students perceive ChatGPT,
how often they are using the Chatbot, and what are the
main concerns of their usage. The survey shows what
beliefs have students toward ChatGPT limitations. If
they consider using ChatGPT ethical is shown in the
following article. The research reveals how Al assistant
can impact on students' development in the academic or
professional ways. In the following survey is described
what strategies and tactics can be used by the instruc-
tors and lecturers to make ChatGPT impact less dam-
ageable.

Methods

In this survey is used qualitative research method.
The main instrument of the survey was in — depth inter-
view. The participants of the survey were undergradu-
ate students, who are learning in the English — language
business administration programs at Georgian Interna-
tional University. The survey was conducted in five in-
ternational universities. Seventy students have partici-
pated through the survey. The interview was conducted
face to face format. Each interview's average time was
40 minutes. The survey was conducted from 1 Novem-
ber to 30 November, 2025. The limitation of the survey
was that participants were required to stay anonymous.

The aim of the research was to determine how
business administration students use ChatGPT during
the learning process, what benefits they perceive, what
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challenges they face, and what opinions they have re-
garding the ethical use of ChatGPT.

The main research questions were:

How do students use ChatGPT in the learning pro-
cess within the business administration program?

What benefits do students identify in using
ChatGPT?

What challenges do students encounter during its
use?

What are students' perceptions regarding the ethi-
cal use of ChatGPT?

What do students think about the impact of
ChatGPT on the development of business skills?

The next sections will show the main results and
answers to the research questions.

Result and Discussion

The wide accessibility of artificial intelligence
(AI) to the general public quickly demonstrated how in-
tensively university students would begin using Al
tools. One of the most popular Al systems worldwide
is OpenAl's ChatGPT chatbot, which became freely
available to the public on 30 November 2022.

There are several reasons behind the growing pop-
ularity of Al and the increasing use of ChatGPT among
students. First, the communication style of Al mimics
the manner of a direct interlocutor. The virtual assistant
enables users to create emails, write essays, generate
various types of code needed for website development,
solve mathematical problems, write motivational let-
ters, analyse digital materials, interpret texts, and much
more [9].

From the very beginning, certain risks associated
with ChatGPT also became evident, particularly in how
students use the Al assistant in the process of complet-
ing academic assignments. These risks raised concerns
about limitations on students' independent thinking and
decision-making abilities [10].

Researchers quickly discovered that the use of Al
in higher education is not a temporary trend but a fun-
damental transformation that will change the develop-
mental trajectory of humanity. Since the emergence of
Al, even teaching methodologies have changed. Some
scholars argue that despite possible negative conse-
quences, Al offers many undiscovered opportunities
that could significantly simplify the learning process if
used appropriately [11].

However, during the research process, it also be-
came evident that despite its attractiveness, the infor-
mation provided by Al may be superficial, artificial,
and leave users with a sense of incompleteness [12].

The influence of ChatGPT is particularly visible
among students in business administration programs.
Through the virtual assistant, students can obtain any
information related to business topics they find inter-
esting. Concepts that may remain unclear during class-
room lectures become easily understandable with the
help of the virtual assistant. Notably, ChatGPT can ex-
plain the same information through situational scenar-
ios and simulations, something lecturers are not always
able to provide due to time constraints and large class
sizes.

ChatGPT also allows business students to obtain
brief summaries of various topics, highlighting key as-

pects. While this saves time, it may also deprive stu-
dents of the opportunity to acquire deeper and more
comprehensive knowledge about subjects that interest
them.

Working with ChatGPT enables students to com-
plete assignments without significant effort. Before the
invention of Al tools, students had to read materials to
complete their assignments, even if the quality was low.
With Al it is possible to complete tasks without read-
ing the material at all.

It is easy to imagine how attractive this possibility
can be for any student, being able to gain several free
hours thanks to an Al assistant. On the other hand, us-
ing ChatGPT in this manner may be considered uneth-
ical and ineffective.

The irresponsible use of ChatGPT can create a
range of problems for both students and, later, their em-
ployers. When students acquire superficial knowledge,
they become overly dependent on Al assistants. Their
analytical, synthetic, and critical thinking skills fail to
develop because Al performs these functions for them.
Strategic planning, strategic leadership, and under-
standing the importance of ethics in academic or pro-
fessional settings are not adequately developed among
such students.

In addition, content generated by ChatGPT—ei-
ther information or essays—may carry a high risk of
plagiarism, since Al lacks the individuality that is one
of the key human advantages. The Al assistant may
provide similar responses to different users, which in-
creases the risk of plagiarism.

It is also important to note that although Al has
access to thousands or even millions of files and pieces
of information—far more than human memory al-
lows—the content it generates may sometimes be inac-
curate or incorrect, potentially misleading users. This is
particularly relevant in relation to business processes
[13].

Several studies have been conducted to assess the
impact of ChatGPT on the learning process. Muham-
mad Abbas, Farooq Ahmed Jam, and Tariq Igbal Khan
conducted a study in 2024 involving 494 students, ex-
amining whether ChatGPT supports learning or has a
negative impact. The results showed that when students
experience academic overload or limited time, they sig-
nificantly increase their use of ChatGPT. Students aim-
ing for high academic performance tend to use it less.
Those who work and lack time for assignments often
rely on ChatGPT for assistance [14].

Another study conducted by Silvia Ortiz-Bonnin
and Joanna Blahopoulou examined the academic ap-
propriateness, ethics, risks, and dangers associated with
ChatGPT. The study involved 468 students. The find-
ings revealed that students who believed ChatGPT use
might result in lower grades were less likely to use it.
Similarly, students who considered its use unethical
also tended to avoid it [15].

The survey was conducted by Nasr Rana in 2025.
The main goal of the survey was to identify what kind
of influence ChatGPT on critical thinking throughout
the learning process. Forty students participated in the
survey. The survey revealed the impact of Chatbot on
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the students when they are searching and collecting in-
formation, when they are integrating all data and mak-
ing decisions.

Results indicated that ChatGPT had a positive ef-
fect on the first three stages but a neutral effect on the
final stage—where information synthesis and conclu-
sion formation, requiring critical thinking and new idea
generation, are necessary [16].

Scholarly research has also identified strategies
that can help avoid the negative consequences of
ChatGPT and promote its use as a supportive assistant
that saves time and provides valuable information.

Results. The findings revealed that students began
using ChatGPT early in their academic programs, mo-
tivated by its simplicity and accessibility. The re-
searcher has revealed that using ChatGPT started im-
mediately after starting the learning on business admin-
istration. The reason was that the lecturer asked the
question, but nobody was able to answer appropriately.
The student has decided to appear more vise and ask
the same question to ChatGPT. As it is shown, there are
some psychological reasons to use ChatGPT through-
out the learning process. One main reason is to express
yourself as the smartest person in the group.

In relation to the types of assignments for which
students sought assistance, most reported using the Al
assistant to complete tasks, conduct situational anal-
yses, generate conclusions, and search for supplemen-
tary information. As one student explained, after com-
pleting an assignment, they would check their re-
sponses with ChatGPT to determine whether the
chosen approach was appropriate. Even in cases where
their answer differed from the Al-generated one, the
student stated that they still preferred their own work.

When asked how ChatGPT contributed to their un-
derstanding of business and management concepts, stu-
dents indicated that the tool provided useful explana-
tions—particularly for topics requiring additional time
or clarification, or when lectures were missed. Some
students have explained that they strated using
CharGPT on the business administration program,
cause there were some subjects and issues they could
not deal with. The Chatbot is free and available to ask
anything anytime. They asked ChatGPT, and after the
explanation, everything became clear and understanda-
ble for them. One participant has described that she had
some difficulties to understand Miznberg's leadership
roles. ChatGPT has become the only way to identify
deeply the essence of the leadership roles. ChatGPT of-
fered several simulations and practical situations,
which made the concept sensed to the student.

ChatGPT benefits are wide and there is no way to
avoid see the great outcomes derived from using Chat-
bot, but it has dark side as well. There are many limita-
tions, which prevents students to use it more effec-
tively. One specific issue is that, the information given
by ChatGPT is very general. Very often it is not possi-
ble to concern the specific issue, due to generality of
the data. Sometimes the information given by ChatBot
is false and inaccurate. The high level of trust from the
students can ruin the learning process and students
learn inaccurate concepts and knowledge. According to
the survey, several students reported that after search-

ing information with ChatGPT, they suspected and dis-
covered that the information was not valid anymore.
Without checking, their reports would be insufficient
and inappropriate.

According to the research, some students indicated
that the information collected by ChatGPT was as open
as possible; it was not possible to identify the exact ne-
cessity of which information was valid for their assign-
ment.

With respect to critical thinking and problem-solv-
ing, findings were mixed. Most participants reported
that ChatGPT had minimal influence on their critical
thinking. But still there were some examples where a
student declared that he was dependent on ChatGPT too
often, and after several times he discovered that each of
his decisions was checked, accepted or rejected by
ChatGPT. He was not able to make his own decision
independently. Another student has revealed that she
was using ChatGPT too often, even in her private life
and at last she was not able to make any decision inde-
pendently. These all experiences shared by students
have shown us, that even such helpful tool can be dan-
gerous and have another dark side.

ChatGPT is a great tool which gives higher oppor-
tunities to its users, but there is still a real life, where
tutors can identify the real knowledge of students. That
means that even after using ChatGPT, the accomplish-
ment level of the assignment is high, and the tutor can
evaluate the specific student for lower grades. Al tools
can't be the real measurement of the knowledge of stu-
dents.

When asked how ChatGPT could be used most ef-
fectively in business administration programs, partici-
pants emphasised that lecturers should instruct students
on how to use Al ethically—specifically in ways that
minimise negative effects while still enabling efficient
access to useful information.

Overall, students evaluated their experiences pos-
itively. Some students have reported that their behav-
iour of using ChatGPT to accomplish their homework
was unethical and cannot be assessed as a good student
attitude to the learning process. This is a good sign that
students who are aware of learning processes can eval-
uate using Chatbot as a bad sign and low performance.
Another student remarked that their life had become
significantly easier since the introduction of ChatGPT,
noting that they used it not only in business administra-
tion but also across various other areas, and were highly
satisfied with the tool.

In summary, the findings indicate that the use of
Al assistants in business administration programs is
widespread. Students believe that ChatGPT provides
substantial academic support, while ethical misuse is
viewed as contingent on individual students' intentions
and willingness to accept responsibility.

Conclusion

The results of this research revealed comprehen-
sively the level of the business administration students'
usage of ChatGPT throughout the learning process. The
research has revealed the benefits, challenges and other
ethical issues related to ChatGpt. The survey discov-
ered that the most number of the students using
ChatGPT throughout their learning process, but the in-
fluence is different according to the specific and form
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of using the Chatbot. Students are relying on the Al tool
too much and very often they are not checking the in-
formation. For many learners, ChatGPT serves as an
accessible and time-saving support mechanism that
simplifies information search and helps them concen-
trate more effectively on understanding and internalis-
ing study materials.

Based on the summary of the research findings,
the following answers to the research questions were
identified:

How do students use ChatGPT in the learning pro-
cess within business administration programs?

Students enrolled in business administration pro-
grams make active use of ChatGPT throughout their
learning process. They rely on the Al assistant to search
for new information related to topics of interest. Stu-
dents also request ChatGPT to help complete assign-
ments and even to identify solutions for situational case
problems.

What benefits do students perceive in the use of
ChatGPT?

The primary benefits students identify include
ChatGPT's accessibility, ease of use, and the time-sav-
ing opportunities it provides. The time that would oth-
erwise be spent searching for information can instead
be devoted to studying and assimilating that infor-
mation more thoroughly.

What challenges do students face when using
ChatGPT?

The main challenge concerns the inaccuracy of in-
formation that ChatGPT may provide in certain in-
stances. Additionally, there are risks associated with
plagiarism, as well as the dangers of excessive reliance
on ChatGPT during the learning process. Overuse may
negatively affect the development of students' critical
thinking and problem-solving skills.

What are students' views on the ethical aspects of
using ChatGPT?

The study revealed that ChatGPT can still be used
in the learning process as a means of avoiding respon-
sibility, which is highly unethical. Nonetheless, stu-
dents sometimes adopt such practices based on per-
sonal reasoning or motivations.

What do students think about the influence of
ChatGPT on the acquisition of business skills?

The research has shown us that students think that
ChatGPT has the potential to influence students in the
real-life learning process, because in reality, students
are using ChatGPT without checking the information.
So they can't be sure to get appropriate information
from the Chatbot. Relying on the ChatGPT will not
help students to develop critical thinking and problem
solving skills.

Recommendations derived from the study include
the following:

Lecturers should clearly explain the unethical and
negative aspects associated with the use of ChatGPT.

Lecturers should ensure that students are taught
how to use ChatGPT ethically within business admin-
istration courses.

High pressure of academic work can be a stimulus
to use ChatGPT in unethical ways. A large amount of
work and home assignments can be a reason to start
such behaviour.

Regarding the research, many students consider
that the ethical issue of using ChatGPT is the key. Many
students can perceive their responsibilities for using
Chatbot throughout learning process. The main issue is
that, to have a battles against ChatGPT would not be as
efficient as being aware the unethical issues of using
ChatGPT by the students.

Regarding business skills development, students
agreed that ChatGPT holds substantial potential to en-
hance their learning—provided that it is used appropri-
ately and in moderation. Students emphasise that
ChatGPT is a crucial part of their learning process, but
still it can't replace the academic learning process and
live interaction between lecturers and students. There is
some evidence that if students excessively rely on Al
tools, they can experience weakened decision-making
and problem-solving skills.

The study concludes that, to enhance the effective
use of Al assistants, it is essential to provide students
with accurate information about these tools. Students
must be aware of the potential risks and negative con-
sequences, after which they can make informed deci-
sions regarding the extent and manner in which they
should use ChatGPT during their studies in business ad-
ministration programs.
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