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YJIK 004.05
Ab0oykoouposa A.M.
Mmazucmpanm 2 kypca, Yuueepcumem « Typan-Acmanay, 2. Acmana, PK

METOAUKA PABPABOTKH HIU®POBBIX OBPA30OBATEJIbBHBIX PECYPCOB
Abdukodirova A.M.
METHODOLOGY OF DEVELOPING DIGITAL EDUCATIONAL RESOURCES

Annomayus.

B cmamve paccmampusaromea meopemuueckue u npakmuyeckue acnekmsl Memoouxu paspadbomxu yugpo-
8bix obpaszogamenvHuix pecypcog (LJOP) 6 ycnosusax yugposusayuu obpazoeanus. AHAIUSUPYIOMCA OCHOBHble
amansel npoekmuposanus LJOP, nedazocuueckue npuHyunsl ux co30aHus, mpedo8arus K COOEpHCAHUIO, CIPYK-
mype u @ynxkyuonanvrocmu. Ocoboe Humanue yoeisiemcs UHmezpayuy cO8PEeMeHHbIX UHDOPMAYUOHHO-KOMMY-
HUKAYUOHHbBIX mexHono2ull 6 05pa3060m€ﬂbelﬁ npoyecc, a makKastce 60npocam noebluleHus 3d)d)e7<mu6Hocmu 05)/—
yeHusi nocpedcmgom yugposvix pecypcos. Ilpedcmasnenvl Knouesvie N0OX00bl K OYeHKe Kauecmad Yuppoewix
00pa308amenbHbLIX MAMEPUALO8 U UX Neda20cuiecKol dpdexmusHocmu.

Abstract.

This article examines the theoretical and practical aspects of digital educational resource (DER) develop-
ment methodology in the context of digitalization of education. It analyzes the main stages of DER design, the
pedagogical principles of their creation, and the requirements for content, structure, and functionality. Particular
attention is paid to the integration of modern information and communication technologies into the educational
process, as well as to improving the effectiveness of learning through digital resources. Key approaches to as-

sessing the quality of digital educational materials and their pedagogical effectiveness are presented.

Knrouesste cnosa: yugposvie oopazosamenvhole pecypcyl, yudposusayus 06pazoeans, 31eKmpoHHoe 00y-
YeHue, neoazo2uvecKkutl ()M&’dl:lH, o6pa306ameﬂbele mexHoiocuu, uHmepaxkmueHoe o6yquue.
Keywords: digital educational resources, digitalization of education, e-learning, pedagogical design, educa-

tional technologies, interactive learning.

CoBpeMEeHHBIN 3Tall pa3BUTHA CHCTEMBI 00pa3o-
BaHMsI XapaKTEePU3yeTCsi aKTUBHBIM BHEpEHHEM I (-
POBBIX TEXHOJIOTHH B yueOHBIN mpolecc. Pa3BuTue nH-
(hopMaIoHHOTO O0IIECTBa, PACIIMPEHHE BO3MOXKHO-
crei cerm  VHTepHeT W pacmpocTpaHeHHe
JTUCTAaHIIMOHHBIX (opM 00ydeHHsT 00yCIOBHIN HE00-
XOANMOCTb CO3JJaHUS KaYeCTBEHHBIX U(PPOBBIX 00pa-
30BaTeNbHBIX pecypcos. Liudpossie oOpasoBaTenbHbIe
pecypchl BBICTYNAIOT BR)KHEHIIIMM WHCTPYMEHTOM Op-
raHu3aluy yueOHOU JesTeIbHOCTH, obecreunBast J0-
CTYITHOCTh, HHTEPAaKTUBHOCTh U BapHAaTHBHOCTH 00pa-
30BaTENBHOTO MIPOIIECcCa.

AKTyaJbHOCTh HCCJIEIOBAHUS OOYCIIOBIIEHA BO3-
pacrarore moTpedHOCThI0 00pa30BaTENBFHBIX OPTraHH-
3anuii B pa3paboTke 3¢ (HeKTUBHBIX IH(PPOBBIX pecyp-
COB, COOTBETCTBYIOIIMX COBPEMEHHBIM I€Jaroruye-
CKUM M TEXHOJOTHYECKHM TpeOoBaHusM. [Ipu sTom
coznmanue kadectBeHHBbIX LIOP Tpebyer mpumMeHeHus
Hay4YHO 00OCHOBaHHOW METOJMKH, yIUTHIBAIOIECH KaK
JUJaKTHYEeCKUE NPUHIUIIEL, TaK 1 0COOCHHOCTH (-
pOBOIi Cpebl.

Lenb cTaThy 3aKITF0YAETCS B HCCIEIOBAHIH METO-
JIIKH pa3paboTku nu(poBEIX 00pa30BaTEIBHBIX peCyp-
COB H OIPEIENICHUNH OCHOBHBIX 3TAIllOB UX MPOEKTUPO-
BaHUS 1 BHEJIPEHUS B 00pa30BaTENbHBINA MPOIIECC.

[udpossie 0OpazoBaTeNbHBIE PECYPCHI MPEACTAB-
JSIIOT cOOOH COBOKYIHOCTh y4YEOHBIX MaTepualioB,
Npe/ICTaBICHHBIX B LU(poBoi (Gopme M npepHasHa-

YEHHBIX JJI OpTaHu3alui 00pa30BaTENbHON JIESTENb-
HOCTH C HCITOJIb30BaHUEM HH(OPMAIIMOHHO-KOMM YHHU-
KannoHHBIX TexHoyorui. K LIOP oTHOCATCS 311EKTPOH-
HBbIC YYCOHWKH, MYJIBTUMEIUUHBIC MTPE3CHTAINH, HH-
TEepaKTUBHBIC 3aJaHus, OOyJarIlue IUIaThOPMEL,
BHPTYaJIbHBIE TA00OPaTOPHH, TECTOBBIC CHCTEMEI U IPY-
THe UPPOBBIE CPEICTBA OOYICHUS.

OCHOBHBIMH XapaKTePUCTUKAMHU ITHUPPOBBIX 00-
pa30BaTeNbHbBIX PECYPCOB SIBIISIOTCS:

® UHTEPaKTHBHOCTH;
MYJIbTUMEIUNHOCTB;
aJIalITUBHOCTB;
JIOCTYITHOCTb;
BapUATHUBHOCTh TMPEACTaBICHUS WHPOpMa-

uu;

® BO3MOXHOCTH aBTOMAaTHU3MPOBAHHOI'O KOH-
TpPOJIS 3HAHUH.

HUcnonp3oBanue [IOP ciocoOGCcTBYeT MOBBIICHUIO
MOTHBAIUH O0YYAIOIIUXCS, WHIUBUIYaTH3AHA 00Y-
YEHUsI U Pa3BUTHUIO CAMOCTOSTEIbHON MO3HABATEIbHOM
JIeSITEILHOCTH.

Pazpabotka nn¢ppoBeIX 00pa30BaTENBHBIX PECyp-
COB JIOJDKHA OCYIIIECTBIISITECS Ha OCHOBE KOMILIEKCA
MEJIArOTHYECKUX, TICUXOJIOTHUECKAX W TEXHOJOTHYe-
CKUX TPUHIUNOB. K OCHOBHBIM METOOJOTHYECKUM
[O/IX0JIaM OTHOCSITCS:

CucTreMHBIii OAX0]

CucTeMHBII TOOX0J MpEeArojaraeT paccMoTpe-
nue [HOP kak 1eI0CTHOM Ienarornyeckoi CUCTEMBI,
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BKJIIOYAOLIEH 11eny 00ydeHus], COJepIKaHue, METOIbI,
cpeacTsa u (opMbl KOHTpOIIs. Bee anemeHTsI pecypca
JOJDKHBI OBITh B3aMMOCBS3aHBI M OPHEHTHUPOBAHBI HA
JOCTHKEHHE 00pa30BaTEIbHBIX PE3YIbTATOB.

KoMneTeHTHOCTHBIN MOXX0/

B ocHoBe pa3paboTku IUQPPOBBIX pPecypcoB Jie-
JKUT OpHEHTAINs Ha (popMupoBaHue IpoQecCHOHATb-
HBIX ¥ OOIIEKYJIbTYpHBIX KOMIETEHLUH 00yd4aro-
nmxcst. Copepxanne [JOP nomkHO obecrnieunBath pas-
BUTHE  IIPAaKTHYECKUX  HABBIKOB, KPHUTHYECKOTO
MBIIIIEHUS. U CIIOCOOHOCTH K CaMOCTOSITEIbHOMY pe-
HICHHIO 33/1a4.

JINYHOCTHO-OPHEHTHPOBAHHBIN MOJX0

JlaHHBIN MOAXOJ MpenIoiaraeT y4eT UHIUBUIY-
ANBHBIX 0COOEHHOCTEH 00YyJaIOIIUXCs, YPOBHS MX IO~
TOTOBKH, TEMIIAa OCBOSHHSI MaTepHata 1 00pa3oBaTeib-
HBIX moTpeOHOocTel. LlmdpoBbie pecypcsl ITOMKHEL
obecrieynBaTh BO3MOXKHOCTH aJaNTallid y4eOHOTO
npotecca 1oJi KOHKPETHOTO MOJIb30BaTels.

Metoauka paspabotku I[OP Brirogaer He-
CKOJIBKO B3aMMOCBs3aHHBIX 3TAaIlOB.

AHaJIMTHYeCKHii dTan

Ha nanHOM 3Tarmne ocyuecTBiseTcs:

e olpeJeseHNe LeNeit U 3a7ay pecypea;

®  aHaIW3 [EJIEBOH ayANTOPHUH;

* m3ydYeHHE 00pa30BaTENBHBIX CTAHAPTOB;

e  BBHIOOp TEXHOJIOTHH U TIATPOPM pa3padOTKH.

Ocoboe 3HaueHHWE MMeEET aHaIu3 MOTpPeOHOCTEH
00y4JaromuXcs U MperogaBaTene, MoCKOJIbKY HIMEHHO
OH ompejenseT (yHKIHUOHAIbHbIE BO3MOXXHOCTH Oy 1y-
IIEro pecypcea.

IIpoeKTHPOBOYHBIIi 3TANl

[IpoekTupoBaHue BKIOYAeT pa3paboOTKy CTPYyK-
TYpBI pecypca, ClieHapHueB B3aUMOJICHCTBHS TI0JIb30Ba-
TEJIsl C CUCTEMOM, a TaK)Ke CO3JIaHHe TeAarorn4eckoro
nu3aiiHa. Ha aToM atane onpenenstores:

e JIOTHMKa NPEJCTABICHHS MaTepuaa;

e  HaBUTranws;

e cucremMa KOHTPOJISl 3HAaHWH;

e (QOpMBI HHTEPAKTUBHOTO B3aNMOIEHCTBUSI.

BaxHBIM 371€MeHTOM sBIsSeTca pa3paboTka HH-
Tepdetica, KOTOPBIi TOKESH ObITh HHTYUTHBHO MTOHST-
HBIM U yI[O6HI)IM JUISA TIOJIB30BATCIIA.

Jtan pa3padoTKu KOHTEHTA

Co3llaHye KOHTEHTa IPEIIIoJIaraeT MOATOTOBKY
TEKCTOBBIX, I'pa)UUecKrX, ayAuo- W BHIEOMaTepHa-
noB. [Ipu pazpabotke conepkaHHs HEOOXOAMMO CO-
6J1r0/1aTh TPUHIUITEI HAYYHOCTH, JOCTYITHOCTH, TTOCTIe-
JIOBATEIbHOCTH Y HaIJISJHOCTH.

Ocoboe BHUMaHNE yAeIsIeTcs MyJIbTHMETUHHOMY
COIPOBOXKIECHHUIO Y4€OHOTO MaTepHala, IIOCKOJIbKY HC-
MOJIb30BaHNE aHUMAIMH, CXeM W MHTEPaKTHBHBIX dJIe-
MEHTOB CIIOCOOCTBYET JIy4IlIeMy YCBOCHHUIO HH(pOpMa-
IUH.

TexHoornueckui ran

Ha nanHOM 3Tare oCyIecTBIsIeTCs IPOrpaMMHas
peanu3anus pecypca, MHTETpanus MyJbTUMEIUHHBIX
KOMITOHEHTOB M HAacTpolKa (DyHKIMOHAJIBHBIX MOIY-
ne. st pa3paboTKH MOTYT MCIOJIB30BATHCS Pa3iiny-
HblE IPOrPaMMHBIE CPEACTBA U IIIaT(HOPMbI AUCTAHIIN-
OHHOTO 00y4eHusI.

JTan TeCTHPOBAHUS M BHeAPEHUs

[Tepen Baeapenuem LIOP npoBoauTcst TecTHpOBa-
HHE ero paboTOCIOCOOHOCTH, yHOoOCTBa HCIOIH30Ba-
HUSI ¥ TIeiarorudeckoi 3¢ GeKTuBHOCTH. BhIsiBICHHBIC
HEJIOCTATKN YCTPAHSIOTCS, MOCIIE YETO PECYpPC BHEIPA-
eTcsi B 00pa3oBaTenbHbIN Iporecc.

O¢ddexruBrocts LIOP ompenmensiercss cobmoze-
HHEM psijia TpeOOBaHHH.

JunakTudyeckne TpeGoBaHMs

HOP nomxHbI:

® COOTBETCTBOBAThH 00PA30BaTEIILHBIM CTaHIAP-
Tam;

e oOecreunBaTh JOTUIHOCTH U TOCIEI0BATEIb-
HOCTBH OOY9CHHS;

e CcrocoOCTBOBaTh Pa3BUTHIO ITO3HABATEIHHON
aKTHBHOCTH;

®  [IOJIEPXKHUBATh OOPATHYIO CBS3b.

IIcuxoJioro-nexarornyeckne TpedGoBaHUsA

[Tpu paszpaboTke pecypcoB HEOOXOJUMO YYHTHI-
BaTh BO3pAacTHBIE U ICHXOJIOTUYECKHE OCOOEHHOCTH
o0y4aroimuxcsi, ooecneynBaTh KOM(GOPTHOCTH BOCIIPH-
aTUs. MHQOPMALMM M NPENOTBpalliaTh KOTHUTHBHYIO
MeperpysKy.

Texnuveckue TpeOOBaHUSA

[TudpoBsie pecypchl TOIKHBI 001a1aTh:

e cTa0bmIbHOHN paboTol;

® COBMECTHMOCTBIO C pPa3JIMYHBIMH YCTPOii-
CTBaMH;

®  BBICOKOH CKOPOCTBIO 3arPYy3KH;

e HHPOPMAIMOHHON 0E30MaCHOCTHIO.

[Mpumenenne LIOP B o6pa3oBarensHOM mporiecce
oOecrieunBaeT psAJ MPEUMYIIECTB:

1. IloBelIeHHE TOCTYIHOCTH 0Opa30BaHHUS.

2. WupmBunyanuzaiys o0y4eHHs.

3. BO3MOHOCTH AMCTAHIMOHHOTO B3aWMOJEH-

4. ABTtoMaTH3anys KOHTPOJS 3HAHUI.

5. PasButne mudpoBoii KOMIIETEHTHOCTH 00y4a-
FOIITIXCSL.

6. IloBbImeHHE MOTHBAIINN K O0YICHUIO.

Kpowme Toro, nudpoBsie pecypchl MO3BOJSIOT Op-
raHu30BaTh 00y4eHHe B THOKOM opMmare u odecreyn-
BAaIOT HEMIPEPBIBHOCTH 00pa30BaTEIHHOTO MpoIecca.

HecmoTps Ha mmpoxoe pacrpocTpaHeHue Iudpo-
BBIX 00pa30BaTENbHBIX TEXHOJIOTHH, CYIIECTBYIOT
oTIpeieNIeHHbIe MPOoOJIeMBl UX Pa3paboTKH M BHEIpe-
Hust. K HUIM OTHOCSITCSl HEJOCTaTOYHBINH YPOBEHB IH(-
pOBOIf KOMIIETEHTHOCTH II€AaroroB, HEXBaTKa Kade-
CTBEHHOTO KOHTEHTa, TE€XHHYECKHE OTPaHWYCHUS U
po6eMbl HH)OPMAIIMOHHOM 0€301MacCHOCTH.

[epcnexTussl pazputusa L{OP cBsizanbl ¢ ncnosb-
30BaHUEM TEXHOJIOTHH HMCKYCCTBEHHOTO WHTEJUIEKTa,
aIalITHBHOTO O0YYEeHHS, BUPTYAILHON 1 TOTTOTHEHHOM
peanpHOCTH. B Oyaymiem g poBbie 00pazoBaTebHbIE
pecypcel OyIyT CTaHOBHUTHCS OoJjiee MEepPCOHATU3UPO-
BaHHBIMU M UHTEPAKTHBHBIMH.

Takum oOpazom, MeToAMKa pa3padoTku UGpo-
BBIX 00pa30BaTeNIbHBIX PECYPCOB MPECTaBISIET COO0H
CJIOXKHBIH MHOTOSTAITHBIN Tpoliecc, TPEOYIOMMHA yuera
IeIarOTMYECKHUX, TEXHOJOTHUYECKUX M IICUXOJIOrHyYe-
ckux acnekToB. DddexruBnbie LIOP criocobHsI cyme-



6 COMPUTER SCIENCE 7 «COLLOQUIUM=JOURNAL» #14 (279). 2026

CTBEHHO IIOBBICUTH KauecTBO 00Opa3oBaHMs, obecrie-
YUTh WHIMBUIYAIU3aLMI0 OOYYeHUS M pacLIUPUTh
BO3MOXKHOCTH 00pa30BaTeIbHON CpEeaBl.

Pa3zpaboTka mm(pPOBEIX pecypcoB MOIDKHA OCY-
IIECTBIIATHCS. HA OCHOBE HAyYHO OOOCHOBAHHBIX MOA-
XOJIOB U COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.
B ycnoBusax ungposoii Tpanchopmariim o6pa3oBaHUs
coznanue kadectBeHHBIX [{OP craHoBUTCS OHMM M3
KJIIOYEBBIX HANpaBleHUH pa3BUTHsI 00pa3oBaTesIbHOMN
CHCTEMBI.
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ADVANTAGES OF ORGANISING AUTONOMOUS LEARNING THROUGH WEB-QUEST
PLATFORMS COMPARED WITH OTHER DIGITAL LEARNING ENVIRONMENTS

Abstract.

This study provides an empirical analysis of the pedagogical advantages of organising students' autonomous
learning through Web-Quest technology in comparison with widely used digital platforms such as Moodle, Google
Classroom, Coursera, and Edmodo. The research is based on a quasi-experimental mixed-methods design
implemented over sixteen weeks across three higher education institutions. A total of 248 students of English
philology and applied linguistics participated: an experimental Web-Quest group (n = 124) and four control
groups (n = 124, with 31 students per group). Data were collected through pre- and post-tests, validated
questionnaires, semi-structured interviews, and systematic classroom observation. Statistical analysis employed
paired t-tests, one-way ANOVA with Bonferroni post-hoc comparisons, and Cohen's d effect sizes. Results show
that the Web-Quest group achieved the highest autonomy score (M =4.42; SD = 0.51), with statistically significant
differences compared to Moodle (3.78), Coursera (3.86), Google Classroom (3.41), and Edmodo (3.29), F(4, 243)
=27.84; p<.001; d = 1.14. Gains were also evident in discourse competence, critical thinking, and collaborative
performance. The scientific novelty of the study lies in being the first empirical work to compare Web-Quest
technology with multiple platforms within a single methodological framework. The findings carry practical

significance for English language teaching methodology and digital pedagogy.

Keywords: Web-Quest technology; autonomous learning; digital pedagogy; learner autonomy; English lan-
guage teaching methodology; comparative platform analysis; higher education; constructivist approach.

INTRODUCTION

The reorganisation of contemporary higher educa-
tion through digital infrastructure has fundamentally
transformed the conditions of language learning. In the
post-pandemic period, digital tools have shifted from a
supplementary role to becoming a primary pedagogical
instrument (Bond et al., 2021). Within this transfor-
mation, the question of how digital environments shape
learners not merely as recipients of content but as au-
tonomous epistemic subjects has emerged as one of the
central methodological concerns of applied linguistics
and digital pedagogy (Reinders & White, 2016).

Although platforms such as Moodle, Google
Classroom, Edmodo, and Coursera have been widely
implemented in higher education, their architectures
are largely oriented towards content delivery and man-
agement. Web-Quest technology, proposed by Dodge
in 1995 and methodologically refined in subsequent
years (Dodge, 1995; March, 2003), aligns most closely
with the epistemological foundations of autonomous
learning theory.

At present, empirical studies comparing Web-
Quest technology with other digital platforms within a
unified methodological framework remain scarce. Ex-
isting work is largely descriptive and rarely combines
effect-size statistics with qualitative analysis. This gap
deprives teacher-methodologists of an evidence-based
foundation for platform selection.

The aim of the study is to empirically compare the
pedagogical effectiveness of Web-Quest technology in
organising autonomous learning with that of Moodle,
Google Classroom, Coursera, and Edmodo, and to
identify the methodological factors that explain its ad-
vantages.

The research is guided by the following questions:

« To what extent does Web-Quest, in
comparison with other platforms, foster learner
autonomy, motivation, and interactivity?

+  What differences emerge in discourse
competence, critical thinking, and language skill
development?

+  Which design features of Web-Quest account
for the observed effects?

The study draws on three theoretical traditions:
Holec's (1981) concept of learner autonomy, Vygot-
sky's (1978) social-constructivist theory, and the in-
quiry-based Web-Quest model developed by Dodge
and March. This framework allows for an explanation
of how students learn language through active, collab-
orative, and meaningful task engagement.

An analysis of international research between
2020 and 2026 indicates that Moodle, although admin-
istratively efficient, has limitations in fostering active
student engagement (Mpungose, 2020). Google Class-
room is distinguished by interface simplicity but is
weaker in supporting deep inquiry. Coursera excels in
systematic content delivery but is criticised for high at-
trition rates (Reich, 2022). Edmodo encourages social
interaction yet provides insufficient tools for academic
discourse.

Recent studies on Web-Quest technology confirm
its effectiveness in developing critical thinking, collab-
oration, and the ability to work with authentic resources
(Aydmn, 2020; Sari & Wahyudin, 2023). Nevertheless,
a systematic comparative analysis of Web-Quest with
multiple platforms has not yet been conducted.

METHODOLOGY

The study employs a quasi-experimental mixed-
methods design. This design allows the effect of the
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platform to be assessed while preserving the ecological
validity of the higher education setting.

Two hundred and forty-eight second- and third-
year undergraduate students participated (M = 20.4; SD

= 1.3). Baseline proficiency ranged between CEFR B1
and B2. Participants were distributed across five groups
(Table 1). Baseline equivalence was confirmed by
ANOVA: F(4, 243) = 0.87; p = .483.

Distribution of participants across experimental and control groups Tevle
Group Platform n Mean age Female (%0) CEFR level
EG Web-Quest 124 20.3 63.7 B1-B2
CG1 Moodle 31 20.5 61.3 B1-B2
CG2 Google Classroom 31 20.6 64.5 B1-B2
CG3 Coursera 31 20.2 58.1 B1-B2
CG4 Edmodo 31 20.5 64.5 B1-B2

Across sixteen weeks, all groups followed the
same topics, learning outcomes, and time allocation;
only the digital platform served as the independent var-
iable. In the Web-Quest group, each weekly task con-
sisted of six structural components: introduction, task,
resources, process, evaluation criteria, and conclusion.

Five types of data were collected: (1) a language
test developed in line with CEFR descriptors (o = 0.87);
(2) an adapted version of Macaskill and Taylor's (2010)
Learner Autonomy Inventory (o = 0.91); (3) a 20-item
motivation questionnaire based on Gardner's battery (o
= 0.89); (4) semi-structured interviews with eight stu-
dents from each group; (5) systematic observation
across twelve lessons per group.

Quantitative data were analysed using SPSS 28.
Paired t-tests, one-way ANOVA, and Cohen's d effect
sizes were applied. Qualitative data were analysed by
two independent coders following Braun and Clarke's
(2021) thematic analysis methodology (Cohen's x =
0.83).

RESULTS

The Web-Quest group achieved significantly
higher autonomy scores than all other groups (M =
4.42; SD =0.51). ANOVA confirmed a statistically sig-
nificant difference: F(4, 243) = 27.84; p <.001. Cohen's
d ranged from 1.14 against Moodle to 1.84 against Ed-
modo, falling within the range of a large effect.

Table 2.

Post-test results on learner autonomy

Platform Mean (M) SD 95% CI Cohen's d (vs WQ)
Web-Quest 4.42 0.51 [4.33; 4.51] —
Moodle 3.78 0.62 [3.55; 4.01] 1.14
Google Classroom 3.41 0.68 [3.16; 3.66] 1.74
Coursera 3.86 0.59 [3.64; 4.08] 0.96
Edmodo 3.29 0.71 [3.03; 3.55] 1.84

Although improvement was observed across all
groups, the magnitude of gains differed substantially.
The Web-Quest group demonstrated the largest overall
gain (A = 18.7 points), followed by Coursera (A = 12.4),

Moodle (A = 11.8), Google Classroom (A = 9.7), and
Edmodo (A = 8.9). The most pronounced differences
were observed in productive skills — speaking (A =
20.1) and writing (A = 19.4).

Table 3.
Gain scores in language skills
Skill Web-Quest Moodle Google CI. Coursera Edmodo
Reading 17.6 134 11.2 14.8 9.7
Writing 194 11.9 9.5 12.3 8.4
Listening 17.7 111 10.0 13.6 9.2
Speaking 20.1 10.8 8.1 8.9 8.3
Overall 18.7 11.8 9.7 124 8.9

A systematic comparison across the eight peda-
gogical dimensions presented in Table 4 indicates that

Web-Quest holds a leading position on every dimen-
sion. The largest differences were recorded for auton-
omy, critical thinking, and discourse competence.
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Multidimensional pedagogical evaluation of digital platforms (1-5 scale) Tevled
Pedagogical dimension Web-Quest Moodle Google CI. Coursera Edmodo
Autonomy 4.42 3.78 341 3.86 3.29
Motivation 451 3.62 3.55 3.71 3.48
Interactivity 4.38 3.21 3.84 2.96 4.02
Discourse competence 4.46 3.34 3.18 3.07 3.61
Collaborative learning 4.34 3.42 3.67 2.81 3.95
Digital assessment 4.12 4.05 3.78 3.92 3.51
Critical thinking 4.55 3.48 3.24 3.69 3.31
Language skills 4.47 3.59 3.32 3.74 3.27
Overall mean 441 3.56 3.50 3.47 3.56

Thematic analysis of the interview data identified
four principal themes:

* Inquiry-driven engagement — the Web-
Quest format transforms students into active inquiring
subjects;

* Guided autonomy — the structured
architecture does not constrain autonomy but provides
confidence;

« Authentic discursive activity — tasks require
students to use English in genuine academic contexts;
» Deep collaboration — Web-Quest tasks

foster meaningful and sustained cooperation.

Systematic observation data confirm the quantita-
tive and qualitative findings. In the Web-Quest group,
average active engagement time per lesson reached
64.3 minutes, compared with 39.4 minutes in the Ed-
modo group. Independent inquiry episodes were ob-
served approximately three times more frequently in
the Web-Quest group than in any other group.

DISCUSSION

The empirical evidence demonstrates that Web-
Quest technology vyields quantitatively and qualita-
tively higher pedagogical outcomes than the compara-
tor platforms. This advantage, however, should be in-
terpreted not as an inherent property of the technology
itself but as a consequence of the alignment between its
pedagogical architecture and the theory of autonomous
learning.

The findings align with the studies of Tafazoli
(2021), Lee (2022), and Sari and Wahyudin (2023),
while contributing a new methodological perspective
through the simultaneous comparison of multiple plat-
forms. Results for Coursera are consistent with the cri-
tiques of the MOOC paradigm offered by Reich (2022)
and Castafio-Muiloz et al. (2022).

The study makes three methodological contribu-
tions: (1) a multi-platform comparative design; (2) tri-
angulation of quantitative and qualitative data; (3) pre-
cise calculation of effect sizes.

For English language teaching methodology, the
central implication is that platform selection should be
regarded as a pedagogical rather than a technical deci-
sion. A task-management-oriented platform produces
students who manage tasks; an inquiry-oriented plat-
form cultivates students who inquire (Vygotsky, 1978).

Several limitations should be noted: the quasi-ex-
perimental design does not allow for fully randomised
assignment; sixteen weeks is insufficient for evaluating
long-term effects; and a sample drawn from three insti-
tutions limits the generalisability of the findings.

The scientific novelty of the study is reflected in
the following contributions: (1) it is the first work to
systematically compare Web-Quest technology with
several widely used platforms within a single method-
ological framework; (2) an eight-dimensional analyti-
cal framework for evaluating digital platforms has been
developed; (3) the concept of effectiveness in digital
pedagogy is reinterpreted through the dichotomy of
"design versus platform"; and (4) new empirical evi-
dence is provided on the development of autonomy in
English language teaching.

The findings are relevant to several stakeholder
groups: for curriculum designers — an evidence-based
foundation for platform selection; for language depart-
ments — recommendations for systematically integrat-
ing Web-Quest tasks into autonomous learning compo-
nents; for teachers — a low-cost yet pedagogically ef-
fective design template; and for policymakers — a
concrete instrument for fostering autonomy, critical
thinking, and discursive competence.

CONCLUSION

The study has empirically demonstrated the peda-
gogical superiority of Web-Quest technology in organ-
ising autonomous learning across all principal dimen-
sions — autonomy, motivation, interactivity, discourse
competence, collaboration, digital assessment, critical
thinking, and integrated language skills. The results in-
dicate that it is the pedagogical architecture of digital
platforms — not their technological sophistication —
that determines their effectiveness in shaping autono-
mous learners. The systematic integration of Web-
Quest technology within English language teaching
methodology and digital pedagogy constitutes a meth-
odologically grounded and practically feasible re-
sponse to the most pressing challenges of contemporary
higher education.
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THE IMPACT OF SOCIAL MEDIA ON LANGUAGE LEARNING

Abstract

This article examines the impact of social media on language learning and highlights its role in improving
students’ language skills in modern education. The study discusses how social media platforms contribute to vo-
cabulary development, communication skills, motivation, and intercultural competence. The article also analyzes
the advantages and disadvantages of using social media in English language learning. Furthermore, it explores
different methods teachers and students can use to integrate social media into educational activities. The research
concludes that social media can become an effective tool for language learning when used properly and respon-

sibly.

Key words: social media, language learning, English language teaching, communication, technology, digital

education.

CoumanbHbele CeTH, W3y4YCHHUE 53bIKa, O0y4eHHE
AHIJIMHACKOMY SI3bIKYy, KOMMYHHKAaIlMs, TEXHOJIOTUH,
mudpoBoe odOpasoBaHue.

Ijtimoiy tarmoglar, til o‘rganish, ingliz tilini o‘qit-
ish, kommunikatsiya, texnologiya, ragamli ta’lim.

INTRODUCTION

Modern technology has changed many aspects of
human life, including education. One of the most influ-
ential technological developments of the 21st century is
social media. Platforms such as Instagram, Telegram,
YouTube, Facebook, and TikTok are widely used by
young people around the world. Initially, social media
was mainly created for communication and entertain-
ment, but today it also plays an important role in edu-
cation and language learning.

In recent years, many students have started using
social media to improve their English language skills.
Social media platforms provide access to authentic ma-
terials, real communication, and interactive learning
opportunities. According to Lev Vygotsky, social inter-
action is an important factor in cognitive development
and learning [1]. Social media creates opportunities for
interaction and collaborative learning among language
learners. Social media transforms language acquisition
by replacing passive studying with active, immersive
engagement. It provides global access to native speak-
ers, real-time cultural exchange, and interactive feed-
back, making the learning process highly collaborative
and dynamic. Social media causes a change in the stu-
dent-instructor relationship. It consists of the teaching and
learning processes that are oriented as a result of the use
of tools such as written materials, graphic, visual, and au-
dio-visual means, allowing comments, participation, and
shared activities through social networks, as well as vir-
tual learning communities, showing other related struc-
tured educational media. Furthermore, these technologies
are now being integrated into learning platforms that are
used by faculties and universities, offering society and ed-
ucation systems a wide range of possibilities resulting
from the changes and flexibility required by the new
teaching demands. The use of social media improves
technologies in so much as to propose networks in which

various users can interact and share knowledge without
the need for specific technical knowledge and without de-
pending on webmasters for update advice and implemen-
tation.

Researchers also emphasize that technology in-
creases students’ motivation and participation in the
learning process. Marc Prensky describes modern stu-
dents as “digital natives” who are naturally connected
to technology and digital communication [2]. There-
fore, integrating social media into language education
can make learning more effective and engaging. This
article discusses the influence of social media on lan-
guage learning, its advantages and disadvantages, and
methods of using social media effectively in English
language education.

The Role of Social Media in Language Learn-
ing

Social media has become one of the most accessi-
ble tools for language learners. Students can communi-
cate with native speakers, watch educational videos,
read authentic texts, and practice writing through online
platforms. Unlike traditional classrooms, social media
provides opportunities for continuous learning outside
school hours. One of the main advantages of social me-
dia is exposure to authentic language. Students can hear
natural pronunciation, learn informal expressions, and
understand how language is used in real-life situations.
Authentic communication helps learners improve lis-
tening and speaking skills more effectively. Stephen
Krashen explains in his Input Hypothesis theory that
language learners improve when they are exposed to
meaningful and understandable input [3]. Social media
platforms provide a large amount of authentic language
input through videos, podcasts, comments, and online
conversations.

In addition, social media encourages collaborative
learning. Students can join online groups, participate in
discussions, and share educational materials with oth-
ers. These activities develop communication skills and
increase learners’ confidence. Another important as-
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pect is flexibility. Learners can study anytime and any-
where using smartphones and internet access. This
makes language learning more independent and person-
alized. Social media also helps students develop inter-
cultural competence. By communicating with people

from different countries, learners become familiar with
different cultures, traditions, and communication
styles. Such experiences improve global awareness and
tolerance.

Social meadia plat- | Language skills devel- | Educational benefits Possible challenges
forms oped
Instagram Vocabulary, reading, | Improves vocabulary | Can distract students with
writing through short posts, stories, | entertainment content
and educational pages
YouTube Listening,  pronuncia- | Provides authentic videos, | Some materials may con-
tion, speaking tutorials, and pronunciation | tain inaccurate infor-
practice mation
Telegram Writing, reading, com- | Allows group discussions, | Excessive use may re-
munication file sharing, and collabora- | duce concentration
tive learning
Tiktok Listening, vocabulary Short educational videos in- | Content may focus more
crease motivation and en- | on entertainment than ed-
gagement ucation
Facebook Writing, communication | Encourages interaction with | Privacy and cybersecu-
international learners and | rity risks
communities

Advantages of Social Media in Language
Learning

Social media offers many benefits for foreign lan-
guage learners. One major advantage is improving vo-
cabulary. Students regularly encounter new words and
expressions while watching videos, reading posts, or
communicating online. Repeated exposure to vocabu-
lary helps learners remember words more effectively.

Another benefit is the development of communi-
cation skills. Social media platforms allow students to
practice writing comments, participating in chats, and
speaking during video calls. These activities improve
both written and spoken communication. Motivation is
also an important factor. Traditional language learning
methods sometimes become repetitive and boring for
students. However, social media includes interactive
and entertaining content that increases students’ inter-
est in learning. Educational videos, language chal-
lenges, and online discussions make learning more en-
joyable. According to Henry Jenkins, participatory dig-
ital culture encourages active learning and creativity
among students [4]. Social media motivates learners to
create content, express opinions, and communicate ac-
tively.

Another advantage is access to free educational re-
sources. Students can follow language teachers, educa-
tional channels, and online courses without spending
large amounts of money. Platforms such as YouTube
and Telegram contain thousands of free materials for
learning English grammar, pronunciation, vocabulary,
and speaking skills.

Furthermore, social media supports autonomous
learning. Students can choose materials according to
their interests and learning styles. This independence
helps learners become more responsible for their edu-
cation.

Disadvantages and Challenges

Despite its advantages, social media also has sev-
eral disadvantages in language learning. One major

problem is distraction. Students may spend too much
time on entertainment instead of educational activities.
Excessive use of social media can reduce concentration
and productivity. Another challenge is misinformation.
Not all online materials are accurate or educationally
reliable. Some videos or posts may contain grammati-
cal mistakes, incorrect pronunciation, or misleading in-
formation. Therefore, students need guidance from
teachers to choose trustworthy sources. Cybersecurity
and privacy issues are also important concerns. Learn-
ers may face online bullying, scams, or privacy risks
while using social media platforms. Teachers and par-
ents should educate students about safe internet use.

Additionally, overdependence on technology may
negatively affect traditional learning habits such as
reading books or writing academically. Some students
may become less interested in formal educational ma-
terials. Neil Postman warned that excessive depend-
ence on technology could influence critical thinking
and educational quality [5]. Therefore, social media
should be used carefully and in balance with traditional
teaching methods. Another challenge is unequal access
to technology. Some students may not have stable in-
ternet connections or modern devices, which creates in-
equality in learning opportunities.

Methods of Using Social Media Effectively in
Language Teaching

Teachers can use social media effectively in many
ways. One useful method is creating online discussion
groups where students can practice writing and ex-
change ideas in English. Telegram or Facebook groups
can be used for sharing assignments, articles, and edu-
cational videos. Teachers may also encourage students
to follow educational YouTube channels or English-
speaking influencers. Watching authentic content im-
proves listening skills and pronunciation.

Role-playing and speaking activities can also be
organized through video communication platforms.
Students may participate in online debates, interviews,
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or presentations to improve speaking confidence. An-
other effective strategy is project-based learning
through social media. Students can create blogs, pod-
casts, or short videos in English. Such activities im-
prove creativity, digital literacy, and communication
skills simultaneously. Social media can also support
collaborative international projects. Learners from dif-
ferent countries can communicate online and exchange
cultural experiences. These activities help students
practice English in authentic situations and improve in-
tercultural understanding.

However, teachers should provide clear rules and
guidance when using social media in education. Educa-
tional goals should remain the main focus of classroom
activities.

CONCLUSION

Social media has significantly influenced modern
language learning. It provides learners with authentic
materials, interactive communication, and flexible
learning opportunities. Social media improves vocabu-
lary, communication skills, motivation, and intercul-
tural competence. Platforms such as YouTube, Tele-
gram, Instagram, and TikTok have become important
educational tools for English language learners. At the
same time, social media also presents challenges such
as distraction, misinformation, privacy risks, and tech-
nological inequality. Therefore, students and teachers
should use these platforms responsibly and critically.

In today’s digital world, social media is likely to
become even more important in education. When com-
bined with traditional teaching methods, social media

can greatly enhance foreign language learning and help
students become more active, independent, and confi-
dent communicators.
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Abstract.

The article presents a review of current studies on the psychological aspects of repeated implantation failure
in women undergoing assisted reproductive technologies. The aim of the study was to analyze the influence of
anxiety, depression, and chronic stress on ART outcomes. Mechanisms of psychological adaptation and the
effectiveness of psychosocial support were examined. The novelty of the review lies in the comprehensive analysis
of current data on psychological distress in repeated implantation failure.
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Infertility is currently recognized as one of the
most significant medical, demographic, and social
problems worldwide. According to international epide-
miological data, infertility affects millions of couples
of reproductive age and continues to demonstrate a
growing prevalence in many countries [1]. Besides im-
pairing reproductive function, infertility substantially
influences psychological well-being, marital relation-
ships, social adaptation, and overall quality of life [3;
10]. For many women, inability to conceive becomes a
source of chronic emotional distress accompanied by
feelings of inadequacy, anxiety, social isolation, and
decreased self-esteem.

The development and widespread implementation
of assisted reproductive technologies (ART), particu-
larly in vitro fertilization (IVF), have significantly im-
proved the treatment of infertility and expanded repro-
ductive opportunities for couples experiencing concep-
tion difficulties. Despite continuous advances in
reproductive medicine, implantation failure remains
one of the major limitations affecting IVVF success rates.
Among ART-related complications, repeated implanta-
tion failure (RIF) represents one of the most challeng-
ing and controversial clinical conditions due to its mul-
tifactorial etiology and complex pathophysiological
mechanisms [11].

Repeated implantation failure is commonly char-
acterized by the absence of successful embryo implan-
tation after several embryo transfers involving good-
quality embryos. However, a universally accepted def-
inition of RIF has not yet been fully established. The
pathogenesis of repeated implantation failure includes
multiple embryonic, uterine, immunological, endo-
crine, thrombophilic, genetic, and molecular factors in-
fluencing endometrial receptivity and embryo-endome-
trial interaction. Nevertheless, increasing evidence sug-
gests that psychological and psychosocial factors may
also play an important role in ART outcomes [17; 21].

Repeated unsuccessful IVF attempts are often as-
sociated with severe psycho-emotional disturbances.
Women undergoing repeated ART failures frequently

experience chronic stress, anxiety disorders, depressive
symptoms, emotional exhaustion, fear of future fail-
ures, and impaired quality of life [2; 11; 16]. The emo-
tional burden becomes especially pronounced in pa-
tients with repeated implantation failure because each
unsuccessful embryo transfer may reinforce psycholog-
ical trauma and emotional instability.

Several studies have demonstrated that women
with infertility exhibit significantly higher levels of
psychological distress compared with fertile women [3;
30]. Volgsten et al. reported an increased prevalence of
psychiatric disorders among infertile patients undergo-
ing IVF treatment [30]. Similarly, Guo et al. identified
high rates of anxiety and depression among women
with repeated implantation failure and demonstrated a
close association between emotional distress and im-
paired psychosocial functioning [11]. Ni et al. also
showed that infertility-related stress negatively affects
emotional well-being, interpersonal relationships, and
fertility-related quality of life in women with repeated
implantation failure [16].

Psychological stress associated with infertility
may negatively influence not only emotional well-be-
ing but also reproductive outcomes. Chronic stress ac-
tivates neuroendocrine pathways involving the hypo-
thalamic-pituitary-adrenal axis, cortisol secretion, auto-
nomic nervous system dysregulation, inflammatory
cytokines, and immune responses [17; 21]. These
mechanisms may impair endometrial receptivity, em-
bryo implantation, and reproductive hormonal balance.
Recent studies suggest that psycho-emotional disturb-
ances may indirectly affect ART outcomes through be-
havioral, hormonal, and immunological pathways [13;
22].

Another important aspect of infertility-related dis-
tress is its influence on social adaptation and interper-
sonal relationships. Repeated treatment failures may
contribute to marital dissatisfaction, emotional distanc-
ing between partners, sexual dysfunction, and social
withdrawal [20; 28]. Infertile women often report feel-
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ings of guilt, shame, loneliness, and fear of stigmatiza-
tion, particularly in societies where motherhood re-
mains strongly associated with female social identity
[10]. Moreover, emotional exhaustion and persistent
stress may lead to premature discontinuation of fertility
treatment despite preserved reproductive potential [8].

In recent years, growing attention has been de-
voted to psychological resilience, coping strategies, and
psychosocial adaptation in women undergoing ART
treatment. Psychological resilience may reduce the se-
verity of infertility-related distress and improve emo-
tional adaptation during repeated IVF attempts [19].
Social support, partner support, effective communica-
tion with healthcare professionals, and individualized
psychological counseling are increasingly recognized
as essential components of comprehensive reproduc-
tive care [14; 18].

Modern reproductive medicine therefore empha-
sizes the importance of multidisciplinary and patient-
centered approaches combining reproductive treatment
with psychological support. Numerous studies demon-
strate that psychological interventions, including cog-
nitive behavioral therapy, stress management pro-
grams, relaxation techniques, mindfulness-based ther-
apy, and psychosocial counseling, may improve
emotional well-being and potentially contribute to bet-
ter reproductive outcomes [5; 7].

Alongside clinical psychological research, psy-
cho-pedagogical concepts related to adaptation, com-
munication, and individualized support are becoming
increasingly relevant in reproductive medicine. Certain
approaches proposed by Usta-Azizova D.A. emphasize
the importance of adaptive mechanisms, communica-
tive competence, and individualized psychosocial inter-
action in emotionally stressful conditions [23-27].
These concepts may be useful for understanding psy-
chological adaptation and supportive strategies in
women experiencing repeated ART failures.

Thus, repeated implantation failure should be con-
sidered not only as a reproductive disorder but also as
a significant psychological and social challenge requir-
ing comprehensive multidisciplinary management. The
increasing prevalence of psychological distress among
women undergoing ART treatment highlights the ne-
cessity of integrating mental health assessment and
psychosocial support into infertility care programs.

The following keywords and combinations were
used during the literature search: “repeated implanta-
tion failure”, “infertility”, “assisted reproductive tech-
nologies”, “IVF”, “psychological stress”, “anxiety”,
“depression”, “quality of life”, “psychological adapta-
tion”, “psychological interventions”, “psychosocial
support”, and “fertility-related stress”.

Selection criteria included:

e relevance to the topic of psychological aspects
of repeated implantation failure;

e availability of full scientific text;

e publications in peer-reviewed journals;

e systematic reviews, meta-analyses, random-
ized clinical trials, observational studies, and review ar-
ticles.

A total of 30 scientific sources were selected and
analyzed. The analyzed publications included studies

devoted to infertility-related psychological distress,
neuroendocrine stress mechanisms, psychosocial adap-
tation, resilience, quality of life, marital relationships,
and the effectiveness of psychological interventions in
women undergoing ART treatment [2; 5; 7; 11; 13; 16;
17; 19; 21].

Particular attention was paid to studies investigat-
ing the relationship between psycho-emotional factors
and reproductive outcomes, as well as modern multi-
disciplinary and patient-centered approaches in repro-
ductive medicine [12; 14; 18; 22].

The analysis of contemporary scientific literature
demonstrated that repeated implantation failure (RIF)
is associated with substantial psycho-emotional dis-
turbances affecting psychological well-being, social
adaptation, interpersonal relationships, and quality of
life in women undergoing assisted reproductive tech-
nologies.

One of the most consistently reported findings was
the high prevalence of anxiety among women experi-
encing repeated unsuccessful IVF attempts. According
to Guo et al., patients with recurrent implantation fail-
ure demonstrated significantly elevated levels of both
situational and chronic anxiety compared with infertile
women without repeated implantation failure [11].
Anxiety symptoms were particularly pronounced dur-
ing ovarian stimulation, embryo transfer procedures,
and the waiting period preceding pregnancy testing.
Persistent fear of another unsuccessful treatment cycle
frequently resulted in chronic emotional tension, sleep
disturbances, irritability, impaired concentration, and
emotional instability.

The reviewed studies also demonstrated a high
prevalence of depressive symptoms among infertile
women with repeated implantation failure. Braverman
et al. reported that infertility-related depression repre-
sents one of the most common psychological conse-
quences of unsuccessful ART treatment and may range
from mild emotional disturbances to severe depressive
disorders requiring professional psychological or psy-
chiatric support [2]. Similar findings were presented by
Volgsten et al., who identified increased prevalence of
psychiatric disorders among patients undergoing IVF
treatment [30]. Women with repeated implantation fail-
ure frequently experienced hopelessness, decreased
self-esteem, emotional exhaustion, social withdrawal,
and feelings of inadequacy associated with repeated un-
successful embryo transfers.

Another important finding identified in the ana-
lyzed literature was the significant negative impact of
infertility-related stress on fertility-related quality of
life. Ni et al. demonstrated that repeated implantation
failure adversely affects emotional functioning, social
activity, interpersonal communication, and psychoso-
cial adaptation [16]. Women undergoing repeated ART
failures often reported decreased life satisfaction,
chronic emotional fatigue, reduced social interaction,
and impaired sexual relationships [9]. The emotional
burden became especially severe in women receiving
prolonged infertility treatment over multiple IVF cy-
cles.

Several studies additionally emphasized the influ-
ence of repeated implantation failure on marital and
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partner relationships. Peterson et al. demonstrated that
infertility-related stress may negatively affect emo-
tional communication between partners and contribute
to marital dissatisfaction and depressive symptoms
within couples [20]. Verhaak et al. also reported that
women undergoing IVF treatment frequently experi-
ence deterioration in marital satisfaction before and af-
ter treatment cycles due to emotional stress and uncer-
tainty regarding treatment outcomes. Nevertheless,
strong partner support and positive interpersonal rela-
tionships were identified as protective factors reducing
psychological distress and improving emotional adap-
tation [14].

The reviewed literature demonstrated that chronic
psychological stress associated with infertility may ex-
ert not only emotional but also physiological effects on
reproductive processes. Omidifar et al. reported that
chronic activation of the hypothalamic-pituitary-ad-
renal axis, increased cortisol secretion, autonomic nerv-
ous system dysregulation, inflammatory cytokine acti-
vation, and immune imbalance may negatively influ-
ence reproductive function and embryo implantation
[17]. Rooney and Domar also emphasized that stress-
related neuroendocrine disturbances may impair endo-
metrial receptivity and indirectly reduce ART success
rates [21]. Li et al., in a systematic review and meta-
analysis, confirmed the association between infertility-
related stress and unfavorable ART outcomes [13].

The analyzed studies further demonstrated that re-
peated implantation failure is frequently accompanied
by impaired psychosocial adaptation and maladaptive
coping mechanisms. Women experiencing repeated un-
successful IVF attempts often reported feelings of guilt,
shame, loneliness, fear of stigmatization, and social iso-
lation [3, 10]. Emotional distress was particularly se-
vere in societies where motherhood remains strongly
associated with female identity and social expectations.

An important aspect identified in multiple studies
was the role of psychological resilience and adaptive
coping strategies. Peng et al. demonstrated considera-
ble heterogeneity in psychological resilience among
women with repeated implantation failure [19]. Pa-
tients with higher resilience levels and more effective
coping mechanisms showed lower severity of anxiety
and depressive symptoms, better emotional adaptation,
and improved psychosocial functioning. Martins et al.
additionally demonstrated that perceived social support
significantly reduced infertility-related stress and im-
proved emotional well-being [14].

The analysis of modern literature also demon-
strated the effectiveness of psychological and psycho-
social interventions in women undergoing ART treat-
ment. Systematic reviews and meta-analyses showed
that cognitive behavioral therapy, relaxation tech-
niques, mindfulness-based interventions, stress man-
agement programs, group psychological support, and
psychosocial counseling significantly reduced anxiety
and depressive symptoms in infertile patients [5, 7, 18,
30]. Several studies additionally suggested that psycho-
logical support may improve treatment adherence and
potentially increase pregnancy rates among women un-
dergoing IVF treatment [4].

Particular attention in recent years has been di-
rected toward patient-centered and multidisciplinary
approaches in reproductive medicine. Pasch et al. re-
ported that many infertile patients experience insuffi-
cient access to mental health services despite substan-
tial psychological distress during fertility treatment
[18]. These findings emphasize the necessity of inte-
grating psychological assessment and counseling into
routine ART programs.

The analyzed psycho-pedagogical works of Usta-
Azizova D.A. additionally highlighted the importance
of adaptive mechanisms, communication competence,
individualized interaction, and psychosocial support in
emotionally stressful situations [23-27]. These con-
cepts may be applicable to reproductive medicine, par-
ticularly in the context of individualized psychological
counseling and multidisciplinary support for women
experiencing repeated implantation failure.

Overall, the reviewed literature demonstrates that
repeated implantation failure represents not only a re-
productive disorder but also a serious psychological
and social challenge associated with anxiety, depres-
sion, chronic stress, impaired quality of life, maladap-
tive coping, and psychosocial dysfunction. The find-
ings emphasize the importance of comprehensive psy-
chological assessment and multidisciplinary support in
women undergoing repeated ART failures.

The analyzed literature demonstrates that repeated
implantation failure represents not only a reproductive
problem but also a significant psychological and social
challenge requiring comprehensive multidisciplinary
management. Modern evidence increasingly confirms
that psycho-emotional disturbances play an important
role in the overall condition of women undergoing as-
sisted reproductive technologies and may indirectly in-
fluence treatment outcomes.

One of the central findings identified in the re-
viewed studies is the high prevalence of anxiety and de-
pressive disorders among women with repeated unsuc-
cessful IVF attempts. Similar results have been consist-
ently reported in both earlier and contemporary studies
[2, 11, 30]. The chronic emotional burden associated
with repeated implantation failure may lead to emo-
tional exhaustion, impaired psychosocial adaptation,
social isolation, and deterioration in quality of life.
These findings confirm that infertility should be con-
sidered not only as a medical diagnosis but also as a
condition with profound psychological consequences
[3, 10].

An important aspect discussed in contemporary
literature is the bidirectional relationship between psy-
chological distress and reproductive outcomes. Chronic
stress associated with infertility may activate neuroen-
docrine and immunological pathways capable of nega-
tively affecting implantation processes and endometrial
receptivity [13, 17, 21]. At the same time, repeated un-
successful IVF attempts themselves further intensify
emotional distress, creating a persistent vicious cycle
between reproductive failure and psychological mala-
daptation. This interaction highlights the complexity of
repeated implantation failure and supports the necessity
for integrated reproductive and psychological care.
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The reviewed studies also emphasize the consid-
erable influence of psychosocial factors on women’s
emotional adaptation during ART treatment. Social
support, partner relationships, emotional resilience, and
adaptive coping strategies were identified as important
protective factors reducing infertility-related stress [14,
19, 20]. Women with stronger psychosocial support
systems generally demonstrated better emotional sta-
bility and improved adaptation to repeated treatment
failures. These findings underline the importance of in-
dividualized psychological assessment in reproductive
medicine.

Another important issue identified in the literature
is the insufficient integration of mental health services
into fertility treatment programs. Despite the high prev-
alence of anxiety, depression, and emotional distress
among infertile patients, psychological counseling re-
mains underutilized in many reproductive centers [18].
In clinical practice, primary attention is often focused
on hormonal, embryological, and endometrial factors,
while psychological well-being may receive limited
consideration. However, growing evidence suggests
that multidisciplinary patient-centered approaches may
significantly improve emotional adaptation and treat-
ment adherence.

Modern systematic reviews and meta-analyses
demonstrate that psychological interventions, including
cognitive behavioral therapy, stress management pro-
grams, mindfulness techniques, psychosocial counsel-
ing, and group support, may effectively reduce emo-
tional distress in infertile women [5, 7, 22, 30]. Some
studies additionally indicate a potential positive influ-
ence of psychological support on pregnancy outcomes
and continuation of fertility treatment [4]. Neverthe-
less, further large-scale prospective studies are still re-
quired to clarify the direct relationship between psy-
chological interventions and ART success rates.

The reviewed psycho-pedagogical concepts pro-
posed by Usta-Azizova D.A. additionally emphasize
the importance of adaptive mechanisms, communica-
tion competence, individualized interaction, and psy-
chosocial support in emotionally stressful situations
[23-27]. Although these studies are not directly de-
voted to reproductive medicine, their theoretical princi-
ples may be applicable to patient-centered counseling
and psychological adaptation in women experiencing
repeated implantation failure.

The findings of this review highlight the necessity
of integrating psychological support into comprehen-
sive infertility management programs. Early identifica-
tion of anxiety, depressive symptoms, emotional ex-
haustion, and psychosocial maladaptation may contrib-
ute to improved quality of life, better treatment
adherence, and more effective multidisciplinary repro-
ductive care.

At the same time, several limitations should be
acknowledged. The analyzed studies differed in diag-
nostic criteria for repeated implantation failure, psy-
chological assessment methods, and study populations.
In addition, many studies evaluated psychological out-
comes using subjective self-report questionnaires,
which may influence result interpretation. Further
standardized multicenter studies are necessary to better

understand the complex relationship between psycho-
logical factors and implantation outcomes in ART pro-
grams.

Repeated implantation failure currently represents
one of the most complex and insufficiently resolved
problems in modern reproductive medicine. Beyond its
clinical and embryological aspects, repeated unsuccess-
ful assisted reproductive technology attempts exert a
profound psychological, emotional, and social impact
on women undergoing infertility treatment. The ana-
lyzed literature clearly demonstrates that repeated im-
plantation failure is strongly associated with elevated
levels of anxiety, depressive disorders, chronic psycho-
logical stress, emotional exhaustion, impaired psycho-
social adaptation, reduced quality of life, and disturb-
ances in interpersonal and marital relationships.

Women experiencing repeated unsuccessful em-
bryo transfers frequently develop persistent fear of sub-
sequent treatment failure, emotional instability, hope-
lessness, guilt, social withdrawal, and decreased self-
esteem. Long-term infertility treatment combined with
repeated emotional disappointment may significantly
impair social functioning, professional activity, family
relationships, and overall emotional well-being. In
many cases, psychological distress associated with in-
fertility becomes comparable to chronic somatic dis-
eases in terms of its influence on quality of life and psy-
chosocial functioning.

Contemporary evidence suggests that psychologi-
cal stress may affect reproductive outcomes through
multiple interconnected neuroendocrine, immunologi-
cal, and behavioral mechanisms. Chronic activation of
the hypothalamic-pituitary-adrenal axis, cortisol
dysregulation, autonomic nervous system imbalance,
inflammatory cytokine activation, and immune disturb-
ances may negatively influence endometrial receptiv-
ity, embryo implantation, and hormonal regulation of
reproductive processes [13, 17, 21]. At the same time,
repeated implantation failure itself contributes to pro-
gressive psycho-emotional maladaptation, creating a
persistent bidirectional relationship between reproduc-
tive dysfunction and psychological distress.

Modern multidisciplinary and patient-centered ap-
proaches in reproductive medicine increasingly recog-
nize the importance of integrating psychological care
into infertility treatment programs. Cognitive behav-
ioral therapy, psychosocial counseling, mindfulness-
based interventions, stress management programs, re-
laxation techniques, and group psychological support
have demonstrated positive effects on emotional well-
being, treatment adherence, and, in some studies, repro-
ductive outcomes [4, 5, 7, 22, 30]. Nevertheless, psy-
chological support services remain insufficiently inte-
grated into routine clinical reproductive practice in
many ART centers.

The psycho-pedagogical concepts proposed in the
works of Usta-Azizova D.A. additionally highlight the
significance of adaptive mechanisms, individualized
interaction, communication competence, and psycho-
social support in emotionally stressful conditions [23—
27]. Although these studies are primarily devoted to
psycho-pedagogical adaptation, their theoretical princi-
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ples may be applicable to multidisciplinary patient-cen-
tered reproductive care and psychological counseling in
women experiencing repeated implantation failure.

At the same time, currently available evidence re-
mains heterogeneous due to differences in diagnostic
criteria for repeated implantation failure, variability of
psychological assessment methods, and diversity of
study populations. Additional prospective multicenter
studies are required to further clarify the complex rela-
tionship between psychological factors and ART out-
comes and to develop standardized evidence-based ap-
proaches for psychological support in reproductive
medicine.

Thus, repeated implantation failure should be re-
garded as a multidimensional reproductive condition
requiring not only embryological, hormonal, and clini-
cal management, but also comprehensive psychological
and psychosocial support aimed at improving both re-
productive success and emotional well-being in infer-
tile women undergoing assisted reproductive technolo-
gies.
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SOCIAL AND PEDAGOGICAL SIGNIFICANCE OF FETAL MACROSOMIA PREVENTION AS A
FACTOR IN PRESERVING THE HEALTH OF THE YOUNGER GENERATION

Abstract.

The relevance of the topic “Social and Pedagogical Significance of Fetal Macrosomia Prevention as a Factor
in Preserving the Health of the Younger Generation” is o6ycnoenena the steady increase in the frequency of large
fetal births and the growing number of pregnancy, childbirth, and perinatal complications associated with fetal
macrosomia. According to modern studies, fetal macrosomia is associated with a high risk of obstetric and neo-
natal complications, including birth trauma, neonatal asphyxia, cesarean section, postpartum complications in
mothers, as well as subsequent metabolic disorders in children (Beta et al., 2019; Mohammadbeigi et al., 2013;

Pahlitzsch et al., 2019).
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and child health.

Fetal macrosomia remains one of the significant
problems of modern obstetrics and perinatology due to
its increasing prevalence and its negative impact on ma-
ternal and child health [1, 6]. Macrosomia is commonly
defined as a fetal birth weight of 4000-4500 grams or
more regardless of gestational age [6]. In recent dec-
ades, the frequency of fetal macrosomia has increased
worldwide, which is associated with changes in life-
style, growing rates of obesity, diabetes mellitus, meta-
bolic disorders, and reduced physical activity among
women of reproductive age [7, 8].

Numerous scientific studies indicate that fetal
macrosomia is associated with serious maternal and ne-
onatal complications [2, 4, 9]. Women giving birth to
large infants have a higher risk of prolonged labor, ce-
sarean section, postpartum hemorrhage, and birth
trauma [2, 4]. At the same time, newborns with macro-
somia are more likely to experience shoulder dystocia,
respiratory disorders, hypoglycemia, neurological
complications, and long-term metabolic diseases [7, 9].
According to Beta et al. and Pahlitzsch et al., fetal mac-
rosomia significantly increases the likelihood of ad-
verse perinatal outcomes and requires special preven-
tive attention in obstetric practice [2, 9].

The development of fetal macrosomia is influ-
enced by a wide range of medical and social factors.
Among the main risk factors are maternal obesity, ges-
tational diabetes mellitus, excessive weight gain during
pregnancy, advanced maternal age, multiparity, genetic
predisposition, and unhealthy nutrition [5, 7, 8, 11]. Re-
searchers such as Garcia-De la Torre et al., Moodley &
Moodley, and Usta et al. emphasize that many of these
factors are preventable and can be corrected through
timely medical and educational interventions [5, 8, 11].

In this regard, the prevention of fetal macrosomia
acquires not only medical but also social and pedagog-
ical significance. Preservation of the health of the
younger generation begins long before childbirth and
includes the formation of reproductive culture, healthy

lifestyle skills, medical literacy, and responsible atti-
tudes toward family planning and motherhood [13, 14].
Educational institutions, healthcare systems, and fam-
ily environments play an important role in shaping
health-related behavior among young people.

The social and pedagogical approach to preven-
tion is aimed at increasing awareness among adoles-
cents and future parents about reproductive health, bal-
anced nutrition, physical activity, and the prevention of
chronic diseases. Preventive education contributes to
reducing modifiable risk factors and improving mater-
nal and child health indicators [3, 10, 12]. In this con-
text, the integration of medical knowledge with spir-
itual, moral, and cultural education becomes especially
important.

The scientific works of Usta-Azizova D. A. high-
light the importance of spiritual and moral education in
the formation of responsible behavior, value orienta-
tions, and social responsibility among students and
young people [13, 14]. The development of family val-
ues, health culture, and ethical responsibility can posi-
tively influence reproductive behavior and contribute to
the birth of healthier future generations.

The purpose of this research is to study the social
and pedagogical significance of fetal macrosomia pre-
vention as an important factor in preserving maternal
and child health, as well as strengthening the health po-
tential of the younger generation through the develop-
ment of preventive educational approaches, reproduc-
tive health awareness, and healthy lifestyle promotion.

The study was based on the analysis of modern
scientific literature devoted to fetal macrosomia, its risk
factors, maternal and neonatal outcomes, as well as the
social and pedagogical aspects of disease prevention
and reproductive health preservation. A comprehensive
review of international and regional scientific publica-
tions published between 2013 and 2024 was conducted.
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The materials of the study included scientific arti-
cles, systematic reviews, cohort and retrospective stud-
ies related to fetal macrosomia prevention, maternal
and perinatal complications, reproductive health educa-
tion, and the formation of healthy lifestyle behaviors
among young people. Particular attention was paid to
studies examining modifiable risk factors such as ma-
ternal obesity, gestational diabetes mellitus, nutrition,
physical inactivity, and health literacy.

The methodological basis of the research included
comparative analysis, synthesis of scientific data, sys-
tematization of literature sources, and interdisciplinary
approaches combining medical, social, and pedagogi-
cal perspectives. The study also applied elements of
content analysis to evaluate scientific findings concern-
ing preventive strategies and educational interventions
aimed at reducing the incidence of fetal macrosomia.

In addition, the research considered the role of
spiritual and moral education in the development of re-
sponsible attitudes toward reproductive health, based
on the scientific works of Usta-Azizova D. A.. The in-
tegration of pedagogical and medical approaches al-
lowed for a broader understanding of fetal macrosomia
prevention as a component of public health preserva-
tion and youth health promotion.

The collected materials were analyzed to identify
the most significant medical, social, and behavioral fac-
tors influencing fetal macrosomia and to determine ef-
fective preventive measures aimed at improving mater-
nal and neonatal health outcomes.

The analysis of modern scientific literature
demonstrated that fetal macrosomia remains a signifi-
cant medical and social problem due to its high preva-
lence and association with adverse maternal and neona-
tal outcomes [1, 2, 6, 7]. The reviewed studies con-
firmed that the incidence of fetal macrosomia has
increased globally over recent decades, mainly because
of the growing rates of obesity, gestational diabetes
mellitus, metabolic disorders, and unhealthy lifestyle
behaviors among women of reproductive age [5, 7, 8].

The findings revealed that the major risk factors
for fetal macrosomia include excessive maternal body
weight, diabetes during pregnancy, excessive gesta-
tional weight gain, multiparity, advanced maternal age,
and genetic predisposition [5, 7, 8, 11]. Several studies
also emphasized the influence of inadequate nutrition,
low physical activity, and insufficient reproductive
health awareness on the development of fetal over-
growth [8, 10].

The reviewed literature showed that fetal macro-
somia significantly increases the risk of obstetric com-
plications such as prolonged labor, cesarean delivery,
postpartum hemorrhage, birth canal trauma, and shoul-
der dystocia [2, 4, 9]. Neonatal complications associ-
ated with macrosomia included respiratory distress, hy-
poglycemia, birth injuries, neurological disorders, and
increased risk of obesity and metabolic syndrome later
in life [2, 6, 9].

The study also demonstrated that early identifica-
tion of risk factors and timely preventive interventions
can considerably reduce unfavorable pregnancy and
perinatal outcomes [3, 12]. Modern predictive models
and screening approaches improve the possibility of

identifying women at high risk for fetal macrosomia
during pregnancy and allow healthcare professionals to
implement preventive measures at earlier stages [3].

From the social and pedagogical perspective, the
results highlighted the importance of educational and
preventive programs aimed at promoting healthy life-
styles, reproductive culture, and maternal health aware-
ness among adolescents and young adults [13, 14]. Ed-
ucational interventions focused on nutrition, physical
activity, family planning, and prevention of chronic
diseases were identified as effective tools for reducing
modifiable risk factors related to fetal macrosomia [10,
12].

In addition, the analysis emphasized the role of
spiritual and moral education in shaping responsible
health behavior among young people. The scientific
works of Usta-Azizova D. A. underline the importance
of cultural values, ethical responsibility, and family-
oriented education in strengthening reproductive health
and preserving the well-being of future generations [13,
14].

Overall, the results indicate that fetal macrosomia
prevention requires an interdisciplinary approach inte-
grating medicine, pedagogy, and public health strate-
gies [3, 6, 12]. Comprehensive preventive measures
aimed at improving reproductive health literacy and
healthy lifestyle behaviors can contribute significantly
to preserving the health of mothers, children, and the
younger generation as a whole [13, 14].

Educational technologies in women’s health play
an important role in the prevention of reproductive dis-
orders and pregnancy complications, including fetal
macrosomia [3, 5, 12]. Modern pedagogical approaches
aimed at improving medical literacy among women and
young people contribute to the formation of responsible
attitudes toward reproductive health, healthy lifestyles,
and disease prevention [13, 14].

The use of educational technologies includes
health education programs, digital learning platforms,
interactive seminars, counseling services, and commu-
nity-based preventive interventions. These approaches
help increase awareness about balanced nutrition, phys-
ical activity, weight control, diabetes prevention, and
proper prenatal care, which are essential factors in re-
ducing the risk of fetal macrosomia [5, 7, 10].

Particular attention is given to reproductive health
education among adolescents and students, since the
foundations of future maternal and child health are
formed at a young age. Educational institutions and
healthcare organizations play a key role in promoting
preventive knowledge and healthy behavioral patterns
[13, 14].

Modern educational technologies also facilitate
interdisciplinary cooperation between healthcare pro-
fessionals, teachers, psychologists, and social workers.
Such collaboration strengthens preventive strategies
and improves public awareness regarding maternal and
neonatal health issues [3, 12].

In addition, spiritual and moral educational ap-
proaches contribute to the development of family val-
ues, social responsibility, and ethical attitudes toward
motherhood and child health. According to the works
of Usta-Azizova D. A., integrating cultural and moral
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education into health promotion activities positively in-
fluences youth behavior and supports the preservation
of the health of future generations [13, 14].

Digital medicine and telehealth technologies have
become important components of modern healthcare
systems and play a significant role in the prevention and
early diagnosis of pregnancy complications, including
fetal macrosomia [3, 12]. The integration of digital
technologies into maternal healthcare improves access
to medical services, enhances patient education, and
supports continuous monitoring of pregnant women at
risk.

Telemedicine platforms, mobile health applica-
tions, electronic medical records, and mucrannmronHOE
koucynsTupoBanue allow healthcare professionals to
monitor maternal weight gain, blood glucose levels, nu-
tritional habits, and other important indicators associ-
ated with fetal growth [5, 7, 11]. Early identification of
risk factors through digital monitoring contributes to
timely preventive interventions and reduction of ad-
verse maternal and neonatal outcomes [3, 12].

Digital educational resources also improve repro-
ductive health literacy among women and young peo-
ple. Online consultations, virtual educational programs,
webinars, and mobile applications provide accessible
information about healthy pregnancy, nutrition, physi-
cal activity, diabetes prevention, and prenatal care [10,
13]. These technologies are especially important for
women living in remote or underserved areas where ac-
cess to specialized healthcare services may be limited.

The use of telehealth technologies additionally
strengthens interdisciplinary cooperation between ob-
stetricians, endocrinologists, nutritionists, psycholo-
gists, and educators. Such collaboration contributes to
comprehensive preventive care and improves the effec-
tiveness of maternal and child health programs [3, 6,
12].

Furthermore, digital health technologies support
social and pedagogical approaches aimed at promoting
healthy lifestyles and responsible reproductive behav-
ior among the younger generation [13, 14]. According
to the scientific works of Usta-Azizova D. A. educa-
tional and moral development combined with modern
healthcare technologies can significantly contribute to
preserving public health and strengthening the well-be-
ing of future generations [13, 14].

The results of the present study confirm that fetal
macrosomia remains an important medical, social, and
pedagogical problem requiring comprehensive preven-
tive approaches [1, 2, 6]. The increasing prevalence of
fetal macrosomia worldwide is closely associated with
changes in lifestyle, increasing rates of obesity, diabe-
tes mellitus, poor nutrition, and insufficient physical
activity among women of reproductive age [5, 7, 8].

The reviewed literature demonstrates that fetal
macrosomia significantly increases the risk of adverse
maternal and neonatal outcomes, including cesarean
delivery, postpartum hemorrhage, birth trauma, neona-
tal respiratory disorders, and long-term metabolic com-
plications in children [2, 4, 9]. These findings corre-
spond with previous international studies emphasizing
the necessity of early prevention and effective prenatal
monitoring [3, 12].

An important finding of this study is that many
risk factors associated with fetal macrosomia are mod-
ifiable [5, 11]. This indicates that preventive measures
focused on improving reproductive health awareness,
nutrition, weight control, and healthy lifestyle behav-
iors may substantially reduce the incidence of macro-
somia and related complications. In this context, pre-
ventive education becomes an essential component of
public health strategies.

The discussion also highlights the growing im-
portance of social and pedagogical approaches in ma-
ternal and child health preservation. Educational tech-
nologies, reproductive health programs, and awareness
campaigns contribute to the formation of responsible
attitudes toward motherhood and healthy living among
adolescents and young adults [13, 14]. The integration
of pedagogical methods into healthcare practice im-
proves health literacy and encourages preventive be-
havior before and during pregnancy.

Special attention should be given to the role of dig-
ital medicine and telehealth technologies in preventive
healthcare [3, 12]. Digital monitoring systems, online
consultations, and mobile health applications improve
access to healthcare services and allow early identifica-
tion of women at risk for fetal macrosomia. These tech-
nologies also facilitate interdisciplinary cooperation
and increase the effectiveness of preventive interven-
tions.

Furthermore, the study emphasizes the importance
of spiritual and moral education in strengthening family
values, social responsibility, and health culture among
young people. The scientific works of Usta-Azizova D.
A. underline that moral and cultural education posi-
tively influences reproductive behavior and contributes
to preserving the health of future generations [13, 14].

Thus, fetal macrosomia prevention should be con-
sidered not only a medical issue but also a social and
educational priority. Interdisciplinary cooperation be-
tween healthcare professionals, educators, and public
health institutions is necessary for developing effective
preventive strategies aimed at improving maternal and
neonatal outcomes and preserving the health potential
of society [3, 6, 12].
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MATEMATHYECKOE MOJEJIMPOBAHUE I'H/IPOI'EOJIOI'MYECKHUX ITPOLIECCOB HA
IHOJIMT'OHE IOMC 11O JAHHBIM OIIBITHBIX OTKAYEK

Zulkhummor Ergasheva, Dishod Nazaraliev

MATHEMATICAL MODELING OF HYDROGEOLOGICAL PROCESSES AT THE TsOMS SITE
BASED ON PILOT DATA

Annomauyus.

B cmampwe npeacmasﬂeﬂbl pesyibmamsl mamemamu4eckoeco Modeﬂuposayuﬂ 2u0p0260ﬂ02uqecm/tx npoyec-
€068 N0 OAHHBIM ONbIMHBIX OMKA4€K, 6bINOJIHEHHbIX HA meppumopuu noaucona HeHmpa]leOﬁ ONnblMHO-Mmeauopa-
musnou cmanyuu (LLOMC). Paccmompensi ocobennocmu Iumono2uiecko20 Cmpoenus ucciedyemozo y4acmxa,
npeécmaeﬂeHHozo MHO20CIOUHBIM 8000OHOCHBIM KOMNJAEKCOM, 6KAI0UAIOUWUM NOKPOBHbIE CY2IUHKU U CYnecU, nec-
YAHblE OMIOMNCEHUA C BKIIOYEHUEM cpasUsl, a mMAkKaHce caleiHUKosble nopodbz. Ha ocnose oannvix onvimuvix om-
Ka4yeKk u pesitCuUmMnvlx HAOIOOCHU 8bINONHEHA cxemamusayus eudpozewzoeultecxux yczzoeuﬁ meppumopuu u no-
CMPOEHA YUCTIeHHAsL MOOeNb PUIbMPayuoHHbIX npoyeccos. Ilpedsapumenvras oyenka kod3puyuenmos uio-
mpayuu nPoeedeHa ¢ UCNOb308aHUEM NPOSPAMMHO20 obecneuenust AquiferTest. B npoyecce kanubpoexu mooenu
ocyuecmsejlieHo conocmaeiernue ([meuquKux u pacuemmnsvlx ypoeﬂeﬁ N003eMHbIX 600 C noczze()yiomww ymouHe-
HUem (ﬁuﬂbmpauMOHHblx napamempoes u 60000MOAYYU 6000HOCHbIX 2OPU3OHMOB. Yemanoenenvr ocnosnvie zaxo-
HOMEPHOCMU POPMUPOBAHUS PeHCUMA SPYHMOBIX 800 U OYEHEHO BIUAHUE OPOCUMENbHO-OPEHANCHON Cemu U UH-
durempayuorusbix nomepsb Ha 2udpoceosocuyecKkue npoyeccel ucciedyemou meppumopuu. Ilonyuenuvie pe3yno-
mambsl mozym ObIMb  UCNONBL30EAHbL npu  npocHo3uposaruu OUHAMUKY NOO3EMHbIX 600 U ynpaeieHuu
MeauopamueHblM COCIMOAHUEM OPOULAEMDbLX 3€METlb.

Abstract.

This article presents the results of mathematical modeling of hydrogeological processes based on pumping
tests conducted at the Central Experimental Reclamation Station (TSOMS) site. The lithological features of the
study area, represented by a multilayered aquifer complex comprising cover loams and sandy loams, sandy sedi-
ments with gravel inclusions, and pebble rocks, are examined. Based on pumping tests and operational observa-
tions, the hydrogeological conditions of the area are schematized and a numerical model of filtration processes is
constructed. A preliminary assessment of the filtration coefficients was performed using AquiferTest software.
During the model calibration process, actual and calculated groundwater levels were compared, followed by re-
finement of the filtration parameters and water yield of aquifers. The key patterns in groundwater regime for-
mation were established, and the impact of the irrigation and drainage network and infiltration losses on hydro-
geological processes in the study area was assessed. The obtained results can be used to predict groundwater
dynamics and manage the reclamation status of irrigated lands.

Knroueevie cnoea: mamemamuyeckoe Modeﬂupoeayue, zuapoeewzoeultecxue npoyeccsl, onvinmHsvle OMKAYKU,
noozemmwle 800bl, KOIPhuyuenm durbmpayuu, B000HOCHbIU 2OPUZOHM, KATUOPOBKA MOOENU, PUTbMPAYUOHHBLI
NOMOK, UHGUILMPAYUOHHbIE NOMePU, OpocumenvbHo-openadicnas cemv, LIOMC.

Keywords: mathematical modeling, hydrogeological processes, pumping tests, groundwater, filtration coef-
ficient, aquifer, model calibration, filtration flow, infiltration losses, irrigation and drainage network, centralized
irrigation and drainage system.

BBenenne. B yciioBusSX MHTEHCHBHOTO Pa3BUTHS
OpOIIAEMOTO 3eMIIC/ICIHS U BO3PACTAIOIICH HATPY3KU
Ha BOJIHBIE PECYPCHI 0COOYIO aKTyalbHOCTh MPHOOpE-
TaeT U3y4YeHUE TUIPOre0IOTHIECKHX IPOLECCOB, MPO-
TCKAMINX B IMIPEACTIaX MECIIMOPATUBHBIX CUCTEM. ¢)Op-
MHUPOBAHHE PEXKHUMaA MOA3EMHBIX BOJ Ha OPOMIAEMBIX
TCPPUTOPUAX 3aBUCUT OT KOMITJIEKCA ITPUPOJHBIX U aH-
TPOMOTeHHBIX (HAKTOPOB, BKIIIOYAS JHMTOJIOTUYECKOE
CTpOCHHUE TOPOJ, (HUIBTPALUOHHBIC CBOICTBa BOIO-
HOCHBIX TOPU30HTOB, HHPUIBTPAIIMOHHBIC TOTECPH MPU

OpOIIECHHUH, a TAaKXXe BIHMSHHUE OPOCHUTEIBbHO-APEHAX-
HOH ceTH. MI3MeHeHne IruIpoJIMHaMHYECKOTO pexnMa
MOJI3€MHBIX BOJI OKa3bIBACT CYLIECTBEHHOE BIMSHHUE HA
MEJIHOPAaTHBHOE COCTOSIHUE 3€MEITb, PA3BUTHE MPOLEC-
COB BTOPHYHOTO 3acoiieHus U 3()(HEeKTUBHOCTH BOMO-
noss30Banust [1].

OpmnanM n3 Hanbosee H3PEeKTUBHBIX METOIOB U3Y-
YeHUsI (PUIBTPAIIMOHHBIX XapaKTEPUCTUK BOJOHOCHBIX
TOPU30HTOB SIBJISIFOTCS OTBITHBIE OTKAYKH, ITO3BOJISIO-
mye onpenenuts koddduuuenTs! GpuibTpanny, napa-
METpBI BOJOOTIAYM M OCOOEHHOCTH B3aWMOJACHCTBUS
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Mexkay BogoHocHbIME ciosiMu [2, 3]. CoBpemenHbie
METO/Ibl MATEMATHYECKOT0 MOJICIIMPOBAHHS U CIICIHa-
JM3UPOBAHHBIE TPOrPAMMHbBIE KOMILIEKCHI 00ecTedn-
BAalOT BO3MOXKHOCTB 00JIee TOUHOI HHTEpIpETaluK pe-
3yJIbTATOB OMBITHBIX PA0OT U KOJIMUYECTBEHHON OIICHKU
THAPOTEOIOTHIECKUX TIporieccoB [4, 5].

Tepputopusi nonuroHa lLleHTpanbHON ONBITHO-
MenuoparuBHoi ctanuuu (LIOMC) xapaktepusyetcs
CJIO)KHBIM MHOTOCJIOHHBIM JIUTOJIOTHYECKUM CTPOe-
HUCM W aKTHBHBIM BO3JCHCTBUEM OpPOCHTEIBHO-IpE-
HAXXHBIX CUCTEM Ha PEKUM IPYHTOBBIX BOJ. B maHHBIX
YCIIOBHSX MPUMEHCHHAE MATEMAaTHUYECKOTO MOACIHPO-
BaHMs MO3BOJISIET YTOYHUTH HPOTEOJIOTHYECKUE T1a-
paMeTpsl UCCIIeAyeMOl TEPPUTOPHHU, OLICHUTh 3aKOHO-
MEpPHOCTHU (DUIIbTPALIMOHHBIX MTPOIIECCOB U OMPEICTUTh
BIIMSIHUE WH(UIBTPAIMOHHBIX MOTEPh HA (OPMHUPOBA-
HHE II0A3eMHOro cToKa [6, 7].

B HacTosiIIeM HCCIIEIOBAHNH BBIMOJIHEHA CXeMa-
TU3AIUsI THIPOTCOIOTHUCCKUX YCIOBUN TEPPUTOPUU
nomurona [[OMC, mpoBeaeHa IpeaBapUTeNIbHAs
OLleHKa KOA(G(GULUMEHTOB (QUIBTPALMHA I10 JaHHBIM
OMBITHBIX OTKAYEK C MCIOJIh30BAHUEM MPOrPAMMHOIO
komruiekca AquiferTest, a Takxke pa3paboTaHa YHCICH-
Hast MOJIeNTb (DUITBTPAIIMOHHBIX mpolteccoB [8]. B mpo-
ecce KaauOpOBKH MOJETH OCYIIECTBIECHO COMOCTAB-
nenue (aKTHIECKUX M PACUYCTHBIX YPOBHEH MOA3EM-
HBIX ~ BOJ €  TOCIHCAYIOIIMM  YTOYHECHHEM
THPOTEOJIOTHYECKUX APAMETPOB BOJJOHOCHOTO KOM-
mwrekca [9, 10].

Lenpio MCCIIEAOBAHUSI SIBISIETCSl OIEHKA THUAPO-
re0JIOTMYECKUX ITapaMeTpoB U 3aKOHOMepHocTel (op-
MHUPOBAHUS PEKUMA MOJ3EMHBIX BOJ HA TEPPUTOPUHU
nonuroda [IOMC Ha OCHOBE JTaHHBIX OIBITHBIX OTKa-
YeK M METOJOB MaTeMaTHYECKOro MOJEIMPOBAHUSI.

[omy4yeHHBIE pe3yNbTAaTHl MOTYT OBITH MCIIOJIB30BAHEI
MIPU TPOTHO3MPOBAHWU ITWHAMHUKH TPYHTOBBIX BOJX U
pa3paboTke MEpOTIPHUATHI 110 TTOBBIIICHAIO 3P PEKTHB-
HOCTH YIPAaBJICHUS MEITHOPATUBHBIM COCTOSHIEM OPO-
[TaeMBIX 3eMeTIb.

Marepuanbl U MeTOAbl Mcciael0BaHusi. Mare-
pHaTaMu HCCIeIOBAHUS TOCTYKIITH JaHHBIE OTIBITHBIX
OTKAaueK, BBIMOJHEHHBIX Ha TEPPUTOPUU IOJIMTOHA
IlenTpanpHOl  ONBITHO-MEIMOPATUBHOM  CTAHIMU
(IOMC), a Takke pe3ysnbTaThl PeKUMHBIX HaOItO/1e-
HUIl 32 ypOBHAMH INOJ3eMHBIX BoA 3a 2019-2020 rr.
Hccnenyemplif yd4acTOK XapaKTEpU3YeTCSl CIIOMKHBIM
JUTONOTUIECKAM CTPOCHHEM H TPEICTaBICH TpeX-
CIIOMHBIM BOJIOHOCHBIM KOMIUIEKCOM, BKITFOYAIOIIIM
MTOKPOBHBIE CYNECH W CYTJIMHKA MOITHOCTBIO 19-21 M,
BomoHOCHBIH ropm3oHT QIIIsd, coXeHHBIN IecKaMu C
BKITIOYCHHEM TPaBHsI MOIITHOCTEIO 110 60 M, a TaKXKe HU-
JKeJeKalui rajeqyHUKoBbeld ropu3oHT Qllts mMouHo-
CTbIO 710 20 M.

JInd OneHKH THAPOTEOJOTMYECKHX MapaMeTpoB
ObUTM MPOBEACHBI OMBITHBIC OTKAYKH HA CKBa)KMHAX
lur rny6unoit 100 m u luc rayounoi 50 m. Kontposs
HM3MEHEHHs ypOBHEH MOA3EMHBIX BOJ OCYIIECTBIIIICS
1o HaOmonarenpHbIM ckBakuHaM 11/1H (85 M), 2/1H
(30 M), 2/21 (30 M), 2/3 (10 M) m 2/4 (10 ™).

[IpenBaputenpHast 00paboTKa W HHTEPIPETAIIHS
pe3yIBTaTOB OIBITHBIX OTKAauYeK BBITONHAIACH C HC-
MTOJTb30BAHAEM MIPOTPaMMHOTO KOMITIEKCa

AquiferTest, Ha OCHOBE KOTOPOTO OBLTH OIpEeIICHEI
KOX(pPHUIHIEHTH (QUIPTpaMK W TapaMeTpsl BOIOOT-
Jla4l BOJIOHOCHBIX TOPHU3OHTOB. J[JIsl yTOUHEHHUS TUA-
POreoIOrHYecKuX napaMeTpoB Oblia pazpaboTaHa Ma-
TeMaTH4YecKass MoJeNb (UIbTPALMOHHBIX IPOLIECCOB
UCCIIEAYyEeMOU TEPPUTOPHH.

Puc. 1. Mooenv onvimusix omxkauex na noaueone [JOMC

CXGMaTI/BaHI/If{ obnactu MOJCIMPOBAHUA BBIIOJI-
HCHAa B BUJAC TPEX MOJCJbHBIX CJIOCB, COOTBETCTBYIO-
mux JUTOJIOTUYCCKOMY CTPOCHUIO YyYacCTKa. HepBHﬁ

cloi MpCACTaBJICH MOKPOBHBIMU CYNECSIMHA U CYIJIMH-
KaMmu, BTOpOﬁ - HCC‘{aHO-FpaBHﬁHLIMI/I OTJIOXKCHUAMU,
TpeTI/Iﬁ - FTAJICHHUKOBBIMHU MMOPOJAaMHU. Ilo pe3yiibTaTaM
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KaJIMOPOBKM MOJIENHN OBUIM NMPHUHSTHI CIEAYIOIUE 3Ha-
qeHUs KOIPQPUIUEHTOB (QHIIbTpAMH: IS TIEPBOTO
ciosi - 0,03 M/CyT, st BTOPOTO CINOS - 5 M/CyT, IJIs Tpe-
TBETO cJos - 13 M/cyT.

HauanbpHble ycIoBUsS MOJETH 3a/aBallCh HAa OC-
HOBaHWMHM JIaHHBIX PEKHUMHBIX HaOMIONEHUH 3a ypoB-
HSIMU TPYHTOBBIX BOJ. ' paHNYHBIE yCIOBUS OBLIH CXe-
MaTHU3UPOBAHBI C YU€TOM HAIPABICHUS JBIKEHUS IO-
TOKa TOA3EMHBIX BOJX U BIMSHUA OPOCHUTENIBHO-
JpeHakHoU ceTu. KaHanmbl U IpeHbl MOJENHUPOBAIUCH
kak rpanuuHsle yciosus Il poxa, orpaxkaromue run-
PaBJIMYECKYIO CBSA3b MOBEPXHOCTHBIX BOJOTOKOB C BO-
JOHOCHBIM KOMIIIEKCOM dYepe3 claboNmpoHHIIaeMBbIe
MOKPOBHBIEC OTIOKCHHUSI.

Pe3yabTarel ucciaenoBanus. B mpouecce mare-
MaTHYECKOTO MOJEIUPOBAHMS BBIIIOIHAIOCH COIO-
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CTaBJICHHE PacYeTHHIX yPOBHEW ITO3eMHBIX BOA C (pak-
TUYECKHMHU JAaHHBIMU OIIBITHBIX OTKAdeK, IOJIydeH-
HBIMH II0 HaOJIIOATENbHBIM CKBa)KMHAM ITOJHTOHA
HOMC. B xoe kKannOpoBKH MOJIEITH IPOBOIIIIACH TTO-
ClleIoBaTeNbHAask KOPPEKTUPOBKA THIPOTEONIOTHIECKIX
mmapaMeTpoB, BKIOYas KO0d((GUIHEHTH (QribTpanuy,
mapaMeTpsl CBOOOTHOW M YHIPYTOH BOJOOTHAYH, UTO
MO3BOJIMIIO 00ECNEYUTh MHHUMAIbHBIC OTKIOHEHUS
MEXAY MOJEIbHBIMH U (AaKTUUECKHMH 3HAYCHHSIMH
YPOBHEH MOI36MHBIX BOJI.

[TpenBapuTenbHas MHTEPHPETALMsS PE3YJIbTATOB
OIBITHBIX OTKay€K, BBHIMOJHEHHAs B IIporpaMme
AquiferTest, mo3BonmIIa ompeIeTUTs OCHOBHEIE THAPO-
TEOJIOTHIECKUE MapaMeTphl HCCIEAYEMOTO BOJOHOC-
Horo kKomrutekca (Puc. 2).
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Puc. 2. Pe3yﬂbmamb1 urnmepnpemayuu OnblMHblLX OMKAYEK NO CKEANCUHAM 1 umu 1 yc 6 npoepamme
AquiferTest

CpaBHUTENBHBINA aHAMHU3 (PAKTUYECKUX U pacyer-
HBIX YpOBHEH IOKa3al yJOBJIETBOPUTEIBHYIO CXOAU-
MOCTh PE3Yy/IbTaTOB MOJENHMPOBAHHUS C HATYypPHBIMH
JTAaHHBIMM OIBITHBIX OTKAa4YeK. DTO CBUAETENBCTBYET O
KOPPEKTHOCTH IPUHSATOIN CXEMBI THAPOT€0IOTHIECKUX
YCIOBUH M aJeKBaTHOCTH BBIOPAHHBIX IapaMeTPOB
(uIBTPaMOHHON MOJIETH UCCIIEAYEMOH TEPPUTOPHH.

B npouiecce MozaennpoBaHusl MoJy4eHHbIE 3Haye-
HHS YPOBHEHl B CKBa)KMHAX CPaBHHUBAIIUCH C (paKkThue-
CKHUMHU JIaHHBIMH OTKa4eK, MPH 3TOM KOPPEKTHPOBa-
JIUCh THIPOTeoNIoTHYeCKHe mnapamerpbl (kodddurru-
eHThI pribTpalyu, CB000IHAs M yNpyrasi BOJA0OT/Ia4a)
JUTS TOCTHKEHUSI MUHIMAJIBHBIX OoTKIoHeHuH (Puc. 3).

0 0 266,1
5 263.6 0,5 265,6
10 2586 1 265,1
15 253,6 15 264,6
20 248,6 2 264,1
0,0 1,0 2,0 3,0 4,0 5,0 0,0 2,0 4,0 6,0
ckBNe 11T 1CT/Alnterpolated ckBNe 11/11 1H/1Interpolated
0 266,6 0 266,6
0,5 266,1 0,5 266,1
1 265.6 1 265,6
1,5 265,1
1,5 265,1 ) 264.6
2 264,6 2,5 264,1
2,5 264,1 3 263,6
0,0 10 20 30 40 50 0,0 2,0 4,0 6,0
ckBNe 2/1H 2_1/Alnterpolated ckBNe 2/2H 2_2/Alnterpolated
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0 267,6
266,6
265,6
264,6

263,6
0,0 10 20 30 40 50

A W N -

ckBNe 2/3 2_3/Alnterpolated

0 265,8
0,5 265,3
1 264,8
15 264,3
2 263,8
2,5 263,3
0,0 2,0 4,0 6,0
ckBNe 2/4 2_4/Alnterpolated

Puc. 3. Cpasnumenvrule epaguxu paxmuueckux u MOOenbHbIX YPOGHEU NPU MOOIUPOBAHUY ONIMHOU OMKAYKU
no ckeaxcune 1 ym.

1o pe3ynbraram KanuOPOBKU MOJIENH ObUIH yCTa-
HOBJICHBI ~ClIelyIolIe 3HaueHus KoadduimreHToB
(bunbTpannm: IUI IEPBOTO CII0SI, TPEACTABICHHOTO MO-
KPOBHBIMH CYNECSIMH M CYTJIMHKaMH, KO3(QQHUIUESHT
¢unbTpanuu coctasma 0,03 m/cyT; I BTOPOTO €0,
CIIO)KEHHOTO TIECKaMH C BKJIOYCHHEM TpaBHA, - 5
M/CYT; IJIsl TPETBETO CJI0s, IPEICTABICHHOTO TAICYHHU-
KOBBIMHU OTJIOXEHUAMH, - 13 M/cyT. [lonydeHHBIC 3HA-
YCHHSI YKA3bIBAIOT HA YBEIMYCHHE BOJOIPOHHUIIAEMO-
CTH TIOPOJI C TIIyOUHOI U OTpaXKkaroT 0COOCHHOCTH Ipa-
HYJIOMETPUYECKOTO COCTaBa BOJAOHOCHBIX TOPU30HTOB.

HauanpHble ycioBust MoJienu ObUIH 3aJaHbI HA OC-
HOBaHHMHU PEXUMHBIX HAOJIOICHUH 32 YPOBHSMH I'PYyH-
TOBBIX BOJ IIO H36J'IIO}18.TCJ'H)HBIM CKBaXHMHaM IIOJIU-
roHa [IOMC 3a 2019-2020 rr. I'paHu4HBIE YCIOBHS
MOJIENIH YIUTHIBAII OCHOBHBIC 3aKOHOMEPHOCTH JIBHU-
JKEHHS TIOTOKA MTOI3eMHBIX BoJI. Ha ceBepo-3anmanHoii u
IOT0-BOCTOYHOM T'paHUIaX OBLTH 3a/aHBl YCIIOBHS W3-
MEHSIOIIETOCST HAropa, OTpaKarolllhe HalpaBICHUC
(DUITBTPalMOHHOTO TMOTOKA, TOT/AAa KaK C CEBEpHOU M
F0)KHOHM CTOPOH MCIOIh30BaJIMCh HEITPOHHUIIAEMBIE Tpa-
HHUIBI.

BHyTpeHHMMU rpaHULIAMU MOAEIIU SIBIISLIIUCH OPO-
CHUTEJIbHAs U KOJJIGKTOPHO-PEHaXKHas! CETH, OKa3bIBa-
IOIIME CYIIECTBEHHOE BIUsIHUE Ha (JOpMHUPOBaHUE pe-
’KuMa TPYHTOBBIX BOJI. KaHanbl ¥ IpeHbl ObUIN 3aaHbl
Kak rpanuunble ycnoBus III poga, xapakrepusyromue
THIIPABIUYECKYIO CBS3b MOBEPXHOCTHBIX BOJOTOKOB C
BOJIOHOCHBIM KOMILIEKCOM Yepe3 CIabONpOHUIIaeMEIC
MOKPOBHEIC OTJIOKEHUS. YCTAaHOBJICHO, YTO COBMECT-
HOE BIIMSIHME OPOCHTENHbHO-IPEHAXHOW CeTH W HH-
(UIBTPAIMOHHBIX MOTEPh C MOJEH OPOIICHMS SIBIIS-
eTCsl OJJHAM U3 OCHOBHBIX PEXHMOOoOpasyomux hak-
TOPOB UCCJIEIyEMOM TEPPUTOPHH.

WHmIsTpatnoHHbIE TOTEPH 3aJaBAJIUCh B Pa3-
Mepe 10 % oT moMecsiuHOM BOJIOTOAauN Ha MOJISI OPO-
LIEHUSI C YYETOM CTPYKTYPbI CEJIbCKOXO3SIICTBEHHBIX
KyJbTYp U PEXHUMa IOJIMBOB. Pe3ynbTaTel MOAEINPO-
BaHMs IOKA3aIM, YTO HMHOHUILTPALUOHHOE ITHTAHUE
OKa3bIBa€T CYIIECTBEHHOE BIIMSHHE Ha M3MEHEHHE
YPOBEHHOT'O PEKMMa I'PYHTOBBIX BOJ M (hOPMHUPOBaHUE
(UIBTPAIMOHHOTO TIOTOKA B PE/ENIax BEPXHEr0 BOJIO-
HOCHOT'O TOPU30HTA.

CerouHast MOZIENb HMCCIIEAYEMOTO yJacTKa Oblia
mpencTaBieHa oomacteio pasmepom 9,0x4,65 kM, auc-
KpeTu3npoBaHHo# Ha 160 ctpok u 304 cTonbua ¢ ma-
rom ceTku 30 M, a Ha y4acTKax MOBBIIIEHHOW JeTajIH-
3aiuu - 15 m. [lo BepTHkanu Moaenb BKJIOYajia TPU

pacyeTHBIX CJI0sI, OTPAXKAIOIINX JIUTOJIOTMIECKOE CTPO-
€HHE M TUAPOTreOJIOTMYECKUEe OCOOEHHOCTH TEpPUTO-
puu. IIpuMeHeHne TaHHOW MOJENH MO3BOJIMWIO JOCTO-
BEPHO BOCIIPOU3BECTH OCHOBHbBIE 3aKOHOMEPHOCTH
(UIBTPAallMOHHBIX TPOIECCOB WM OLCHHUTH BIUSHUC
MIPUPOJHBIX W AHTPOIIOTEHHBIX (PAKTOPOB HA PEKUAM
MoI3eMHBIX Bog rmojurona IJIOMC.

3akaouenue. B pesynmpraTe MaTeMaTHYECKOTO
MOJICTPOBAHMS THAPOTCOIOTUISCKUX ITIPOLIECCOB Ha
nosurone [IOMC 6butn yTOYHEHBI OCHOBHBIC (PHIIb-
TPALMOHHBIE MapaMeTPhl UCCIETYEMOTO BOJOHOCHOTO
KOMIUIEKCa M YCTaHOBJICHBI 3aKOHOMEPHOCTH (HOpMH-
poBaHuA peKUMa NMOA3CMHBIX BOM. HpOBeHeHHaH Ka-
nOpoBKa MOJEIHM TOKa3aja YIOBJIETBOPHUTEIIBLHYIO
CXOJJMIMOCTb PacyeTHBIX U (PAKTUUECKUX YPOBHEH, 4TO
MTOITBEPKIACT KOPPEKTHOCTH MIPHUHATON CXEMBI THAPO-
TCOJIOTHIECKUX YCIOBHA M JOCTOBEPHOCTH MOIYYCH-
HBIX PE3yJIbTATOB.

[lo maHHBIM WHTEPIPETAINN OMBITHBIX OTKAYeK U
YHCIICHHOTO MOJICIIMPOBAHUS YCTAHOBICHO, YTO KO3(-
(UIIEHTH (PUIBTPAIIUN COCTABWIIN: JJISI TIOKPOBHBIX
cymeceit u cyrnuakos - 0,03 M/cyT, Ui mecyaHo-rpa-
BUIHBIX OTJIOXKEHHH - 5 M/CYT, JJIsl TaJICYHUKOBBIX MO~
pox - 13 wm/cyt. IlomyueHHbIC 3HAYCHUSI CBHUICTEIIb-
CTBYIOT 00 yYBEIHMYEHHH BOJOIPOHUIIAEMOCTH MOPOJ] C
rIyOMHONH W OTpaXkaroT OCOOEHHOCTH JIUTOJIOTHYE-
CKOT'O CTPOCHUS HCCIETyeMOH TepPUTOPHUH.

Pesyneratel MomenMpoBaHUS TOKA3alH, YTO CY-
OICCTBEHHOE BIHMSHHE Ha (POPMHPOBAHUE pEKHMA
TPYHTOBBIX BOJ OKa3hIBAIOT OPOCHTEIBHO-IPECHAXKHAS
CeTh M MH(WIBTPAMOHHBIC MMOTEPH C TIOJNIEH OpoIlle-
HUsS. YCTaHOBIICHO, YTO MH(UIBTPALIMOHHOE MTUTAHUE
1 TUAPABINYECKas CBSA3b KAHAJIOB U JIPEH C BOJOHOC-
HBIM KOMIIJICKCOM ABJISIFOTCA OCHOBHBIMH pe)KI/IMOO6-
pasyomuMu  GaKTOpaMH  TEPPUTOPUH  MOJIUTOHA
HOMC.

Pa3paboranHast MaremaTHyecKast MOJENIb MO3BO-
JIIET JOCTOBEPHO BOCIIPOM3BOAUTH (DUIBTPALMOHHBIC
IIPOLIECCHI UCCIIEyEMOI0 y4acTKa M MOXET OBITh HC-
TOJIb30BAHA JUIS IPOTHO3UPOBAHMS TUHAMHUKH I10/13EM-
HBIX BOJI, OLIEHKH MEJIMOPATUBHOTO COCTOSHHUS OpOIIa-
€MBIX 3eMellb 1 000CHOBAaHHS MEPONPUATHI 1O panuo-
HAJIBHOMY YIIPaBJICHUIO BOJHBIMHU PECYPCaMHU.
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JABUI'ATEJIb HA CHJIE DHEPTUU BCEMUWPHOI'O TAI'OTEHUS 3A CYET 3AKOHOB ®U3UKHN
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AN ENGINE POWERED BY UNIVERSAL GRAVITATIONAL ENERGY, USING THE LAWS OF
PHYSICS, AND NO PERPETUAL MOTION MACHINE.

Annomauusn:

Co3zoanue osueamens Ha cuie OHepcUuU 6CEMUPHO20 MACOMEHUS C NOMOULbIO 3AKOHO6 qbu3w<u cozoaem KOH-
Kypernyuro np0u36006m3y INEKMPOIHEPeUU HA He B80300HOBAAEMBIX U 80300HOBNIAECMbIX UCMOYHUKAX SHepcuu.
Ilpumenss noouepeono cuiy pe3oHanca, CULy Hepyul epy308 U MexXanu3mos 0sueamens, CULy dHepeul, HaKon-
JIEHHYI0 OeMngepamu pe3uHOGbIMU, CUHXPOHUZUPYSL 6DEMsL NPULOJICEHUS YCUTUIL 2PY306 611a200aps MeXaHuzmam
ONIOKUPOBKU NOOBUNCHBIX KDOHUMETHOG C 2PY3aMU HA dJleKmpuiecmae (21a6Hblil 60npoc 6 amom cayuae. A Oyoem
Jau 6blpa6ambl@(lﬂ’lbc}l IJIEKMPOIHepcUuu ceHepamopom 60ﬂbm€, yem nompe6jmmbc;z.), Ui ¢ NOMOuIblo C6A3HO20
ycmpoﬁcmea MEXaHUYecKko20 Muna 6 6Uoe ms206blx COCOUHUMEbHBIX CmMpon n0OBOPOMHBIX KPY20o6 C cpy3amu ons
Ux niasnoco 603spauieHue 6 UCxXoo0Hoe noJioastcenue, uzbecas npu 3mom OUHAMUYECKUX ACUHXPOHHBIX Kxonebanul
U OM pe3KUx 8030eliCMBULl RPOMUBONOIONHCHBIX 2PY308 HA 02PAHUYUMETbHbIE PE3UHO8ble OeMNPePbl, YMEeHblUeHUE
YEHMPOOENHCHBIX CUL HANPABNIEHHBIX NEPREeHOUKVIAPHO OM OCU 8PAWEHUs KOAecd NpU NPOXOHCOeHUU 2pY308 8
KOHYe 6mopoco U Havajie mpemovbeco CeeMenHmos ¢ NOMOWbIO Y6eIUUeHUs HCeCmMKOCMuU Y3106 U MEXAHUIMO6 o8-
camejilsl u Cujibl SHepeuu NOCMOARHBLX MACHUMO6E MOIHCEM oobumubcs Kpyeo6020 osudicenust koneca. A smo nymo K
CO30aHUIO 2u6pu()H0ﬁ INEKMpPOCmManyul Ha cujie SHepeuU 6CEMUPHO2O0 mA2OmMerHUus 3a c4en 3dKOH06 (Z)LBMKM pa-
bomarowetl 24/7 6 couemarnuu ¢ 2py3080U 31eKMPOCManyuell.

Ilpu depuyume s1exmposnepeuu 6 cemu NeKMPOCMAHYUS bLOAET 2EHEPAYUIO 8 CEMb.

Ipu npoguyume sapsizicaem 2py308y10 21eKMPOCMAHYUIO, NOOHUMASL 2PY3bl HA 6bICOMY 8 UCXOOHOE NOL0-
HCeHue.

Abstract:

The creation of an engine powered by universal gravitational energy, using the laws of physics, creates com-
petition for electricity generation from renewable and non-renewable energy sources. By alternately applying
resonance force, the inertial force of the loads and engine mechanisms, and the energy stored in rubber dampers,
synchronizing the timing of load application using locking mechanisms on movable brackets with electrically
powered loads (the key question in this case is: Will the generator generate more electricity than it consumes?),
or using a mechanical coupling device in the form of traction connecting slings of the turntables with loads for
their smooth return to their original position, while avoiding dynamic asynchronous oscillations and the abrupt
impact of opposing loads on the limiting rubber dampers. By reducing centrifugal forces directed perpendicular
to the wheel's rotation axis as loads pass at the end of the second and beginning of the third segments, by increasing
the rigidity of engine components and mechanisms and the energy of permanent magnets, we can achieve circular
motion of the wheel. This is the path to creating a hybrid power plant powered by gravity, using the laws of physics,
operating 24/7 in conjunction with a cargo power plant. When there's a power shortage in the grid, the power
plant supplies power to the grid.

When there's a surplus, it charges the freight power plant, lifting the loads back to their original position.

Knrouegnte cnoea. dguofcumeﬂb, ()eueameﬂb, Cula dHepeuu 6CeEMUPHOC0 MACOMEHUA, CULA IHEPCUU cPY306 HA
NOOBUIICHBIX KpOHmmeﬁHax U NOBOPOMHBIX Kpyedx, CUl1d IHEPSUU NOCMOAHHRBIX MACHUNOE, L[eHmpOﬁeDICHble CUJjibl
HanpaeJjieHHovle I’lep}’leH()uKle}ZpHO om ocu epawyerus Kouieca, cuia dHepyuu, CmonopHoe ycmpoﬁcmgo aJleKmpuve-
cKoe ¢ (hyHKyuell niasHo2o0 00pamHo20 X00a KPOHWMEUHA C 2PY30M, C8A3HOE YCMPOUCMBO MEXAHUYECKO20 MUNA
8 UOe MA20BHIX COCOUHUMENbHBIX CIMPON 018 PYHKYUU NAABHO20 0OPAMHO20 X00A NOBOPOMHO20 KPYed C ePY30M,
KpenJienue mseo8uix CmMpon C65i3H020 YCMPOUCMEa, 3aKOHbL (PUIUKU, 2UOPUOHASL IEKMPOCINAHYUS, 2PY3bl, NO-
OBUICHBIE U HENOOBUIICHBLE KpOmeeﬁHbl, noeopomHubsle Kpyecu, ceecmMernmyl Kojeca, ocu NOOBUNCHBIX KpOmeelZ-
Hoe6, NOOBUINCHBIX Kpyeoe6 u KoJjieca, onopHsle ocu NOOBUNCHBIX KpOmeelZHOG U Kpyeoe, ocu Ha Kpasiax Henoosuoic-
HBIX KPOHWMEUHO8 OJisl KDENIeHUsl Pe3UHOBbIX 0eMNGPepos, 0ePaHUIUBAIOUUX X0O NOOBUIICHLIX KDOHULIMENHO8 U
NOBOPOMHBIX KPY208 € epy3amu deMnghepbl pes3unosvie nododepiicusarougue u 0Jis nepedayu YCuius om epy308 Ha
Koneco, ounamuyecxkue ACUHXPOHHbIE U CUHXPDOHHbLE KOJZ€6LZHM}Z, CUHXPOHU3AYUSA NPUTIOIHCEHUA ycu/zm? epysamu Ha
NOOBUINCHBIX KpOHmmeﬁHax U NOBOPONHbIX Kpyeax, NPOMUBONOJI0MNHCHO PACNOTIOINCEHHbIE CP)Y3bl.

Key words: propeller, engine, force of gravity, force of energy of loads on movable brackets and turntables,
force of energy of permanent magnets, centrifugal forces directed perpendicularly from the axis of rotation of the




30 TECHNICAL SCIENCES /7 «COLLOQUIUM=JOURNAL» #14 (279). 2026

wheel, force of inertia, electric locking device with the function of smooth return of the bracket with the load,
mechanical connecting device in the form of traction connecting slings for the function of smooth return of the
turntable with the load, fastening of traction slings of the connecting device, laws of physics, hybrid power plant,
loads, movable and fixed brackets, turntables, wheel segments, axes of movable brackets, movable circles and
wheels, support axes of movable brackets and circles, axes on the edges of fixed brackets for fastening rubber
dampers that limit the travel of movable brackets and turntables with loads, rubber dampers supporting and for
transmitting force from loads to the wheel, dynamic asynchronous and synchronous oscillations, synchronization
of the application of forces by loads on movable brackets and turning circles, oppositely located loads.

Co3maBasi JBMXKUTENb Ha CHUJIE HEPTHHM BCEMUD-
HOTO TATOTEHHs cOeperaeM He BO30OHOBIISIEMBIE HC-
TOYHUKH SHEPTHHU U YITy4IlIaeM 9KOJIOTHYECKYI0 00CTa-
HOBKY Ha IUTaHETe 3eMJIsl.

Bapmuanr 1. [l obecniedeHust BpameHus Kojieca
Puc.] mpumeHsieM ABa pacloNOXKEHHBIX APYr HAMpO-
THUB JIpyra rpy3a, 3aKperUIeHHBIX Ha MOJBUKHBIX KPOH-
mTeliHax. Beliie rpy30B Ha MOABM)XHBIX KPOHIITENHAX
3aKpeIUIeHBl ONOPHBIE Ocu. Ha ocu kax1oro u3 KpoH-
HITEfHOB YCTAHABIMBAEM CTOIOPHOE YCTPOWCTBO C
(dyHKIMEH IIaBHOTO 0OpaTHOTO X0Ja KPOHIITEHHaA C
rpy3oM. bombiiee KOJHMYECTBO IPy30B, PaCHOIOKEH-
HBIX 110 BCEMY KpYI'y He CIIocoOCTByeT paboTe JBUTa-
Tend. YBEIUUUBACTCSA BEC U HHEPIIMOHHAS COCTaBIISIO-
masi koseca. A cpabaThIBaHUE aKTHBHOM Harpy3KH C
3¢ eKTOM pe30HaHCca W YBEJIMYCHHEM UTMHBI phlyara
BO3ACHCTBHS Ha BpalleHHE Koleca HpPH IOBOPOTE
KPOHIIITEIHA C TPY30M 32 €AMHUIY BPEMEHH C Nepea-
Yyel SHepTUH BPAICHHS Yepe3 PE3MHOBBIN neMIipep Ha
KOJIECO, KOTJ]a HallpaBJIEHNE ABMKEHHS KoJeca COBIIa-
JlaeT ¢ HaNpaBJIEHUEM JBIKEHHs OHOTO U3 FPY30B Ha
KpOHUITEHHE U YBEJIWYEHHUE phbluara BO3JIEUCTBUS OT
rpy3a Ha KOJIeCO He XBaTaeT JIsl TOT0, YTOO MOJIePIKH-
BaTh BpallleHHe Kosieca. Ham aBurarens ocTaHaBIMBa-
etcs. Jloka3aHo ONBITHBIM IIyTEM Ha IPOTOTHIIE JBUTA-
Tend, paboTaronero 6arogaps Cuie YHEPTUU BCEMUP-
HOTO TATOTEHUS 1 3aKoHaM ¢u3ukH. Havuano nsrxeHus
kozneca. KpoHIITEHH ¢ rpy3oM, HaxoIsUIUics B Tpe-
TBEM CEICMEHTE HAXOAWTCS B MCXOIHOM IOJIOKEHHH,
OIOPHOM OCBHIO KPOHINTEWH OMHPAETCA HAa PE3MHOBBIN
MOJIEP KUBAIOIIHH ieMIIep 1 3a0I0KUPOBaH CTOIOP-
HBIM YCTPOWCTBOM. B TakoM monoxeHHH camblii Ma-
JIBIA pblYar BO3JEUCTBUS Ipy3a Ha kojeco. IloaBux-
HBI KPOHIUTEHH € IPY30M B IIEPBOM CETMEHTE TAKXKE
HaXOJUTCS B HCXOIHOM IOJIOKEHUH, OIIMPAETCS OTIOp-
HOW OCBIO Ha MOJICPIKUBAIOIINI PE3UHOBBIN AeMidep
HO HE 3a0JOKHMPOBaH CTONOPHBIM ycTpoicTBoM. [Ipm
BPAIIICHUH KOJIeca PACCTOSHUE MEXKIY IT'PY30M U OCHIO
HNOJBM)KHOTO KpPOHIITEHHA MO BEPTHKAIU COKpalla-
eTcs. 3a cueT PEe3MHOBOT0 NOJAEPKUBAIOILETO JEMII-
(epa, KOTOPBIH TOJKAET OMOPHYIO OCH IOJBIIKHOTO
KpOHIITEHAa BIEpe], MepefaBas JONOIHUTENBHYIO
SHEPIHI0 Ha KPOHLITEHH ¢ TPy30M KPOHIUTEHH C Ipy-
30M IIPOBOPAYNBAETCS 110 HATIPABICHHUIO ABWKEHUS KO-
Jieca Ha CBOEH OCH JI0 TOTO MOMEHTa, KaK OTIOpPHAs OCh
YAapHUTCS B PE3UHOBBIN JeMIiep, IIocpeacTBOM KOTO-
pOro mepeaacT yCHiIie Ha KOJIeco, KOTOPOe MPOJOIIKUT
BpAIlleHHE YBEIMINB CKOPOCTh. B 3TOT MOMeEHT cpaba-
TBHIBAaET CTOIIOPHOE YCTPOHCTBO KPOHIITEHHA C TPY30M.
Kponmrreiin ¢ rpy3om ¢ukcupyercs. B atom monoxe-
HHH Ipy3 UMEET caMblii OOJIBIION pbIYar BO3AeHCTBUS
Ha KoJjeco. BTopoit kpoHIITElH ¢ rpy30M npu OJI0KH-
POBKM HEPBOr0 HOCTENEHHO pa30IOKHpYeTcs W IOoJ

cOoOCTBEHHBIM BECOM IUIABHO BO3BpalIaeTCs B MCXOJI-
HOE TOJIOXKEHHE HaBCTpedy JBMKEHMS KoJieca, MpHU
STOM YMEHbIIAs BEIMYUHY COMIPOTUBIICHUS BPAILIEHUIO
kosneca. Korma BepxHMH MOABMXKHBIM KPOHIUTEWH C
TPY30M BXOJIUT B IIEPBEIil CETMEHT KpyTa 110 ero cpabda-
THIBAaHUSl HWDKHMH TIOABMXKHBIM KPOHIITEMH JOJDKEH
OBITH 3a0JIOKMPOBaH, 00Pa30OBBIBATh CIUHOE IIEJTIOE C
KOJIECOM M CBOEI MHEPLIMOHHOM COCTaBIISAIOLIEH TIOMO-
raTh BpalleHHIO Kojeca. Korja sxe BepXHUN MOIABUXK-
HBI KPOHIITEHH ¢ TPY30M IIOBEPHETCSI HA CBOEU OCH.
Hampasnenue ero NBW)KEHHS COBMAJET C Hampasie-
HUEM JIBIKEHUS Kojleca M OCPEACTBOM OMOPHOM OCH
MOJIBIDKHOTO KpOHIITeHHa OyaeT mepenaHa dHEpTus
JBIDKCHHUSI Ha KOJIECO Yepe3 PEe3WHOBBINA aemiiep, B
3TOT CaMbIii MOMEHT JIOJKEH OBITh Pa30JI0KUPOBaH MO-
JBUKHBIA KPOHIUTEHH C IPY30M, HaXOSIIUNCS B Tpe-
TBEM CETMEHTE Kpyra M C MOMOIIbI0 (DYHKIUHU IUIaB-
HOTO X0/ MO/ JEHCTBUEM CHJIbI SHEPTUU BCEMUPHOTO
TATOTEHUSI BEPHYTHCA B UCXOAHOE MOJIOKEHUE. Takum
00pa3oM MBI 00eCTIeYrM KPYTOBOE IBIYKEHHUE, UCTIONb-
3ys CHUJIY SHEPIUU BCEMUPHOTO TATOTEHUS, CUITY SHEP-
LIMM MEXaHU3MOB, SBJCHHE pe30HaHca, aucOaaHc
TPUJIOKEHUST YCUIIMH TIPU U3MEHEHHUH JUTMHBI pblyara
BO3JICHCTBUSL C TPY30M Ha KOJIECO, CHUHXPOHHU3AI[UU
NpUjaraéMbeIX YyCUIUH BO BPEMEHH, MUHUMH3AIUSI
ACUHXPOHHBIX KOJeOaHUH POTHUBOTIOIOXKHO PACTIOi0-
YKCHHBIX TPY30B ITpH cpadaTHIBAHIH ITOIBHKHBIX KPOH-
IITENMHOB C Ipy3aMu U UX BO3JEICTBHE Ha PE3UHOBBIE
nemriepsl. il YMEHBIICHNST HETaTUBHOTO BIMSHUS
IEHTPOOCIKHOW CHJIBI, HAIPABICHHOW IEePICHINKY-
JIIPHO OT OCH BpallleHHsl Kojeca B KOHIE BTOPOIO
HayaJle TPEThEro CETMEHTOB YBEJIMYHUBAEM KECTKOCTh
y3JI0B U MEXaHU3MOB JIBUTATENSl a HAa KpasxX MOJABHXK-
HBIX KPOHIITEHHOB M MOBOPOTHBIX KPYrOB C TPy3amMH
yCTaHaBJIMBaeM IMOCTOSIHHbIE MarHuThl. Ha ycrmoBHOMU
OKPY>KHOCTH, ONHCHIBAEMON MOJBUKHBIM KPOHIITEH-
HOM U TIOBOPOTHBIM KPYTOM C TPYy30M YCTaHABINBAEM
MTOCTOSIHHBIE MAarHUTHI TAKUM 00pa3oM, 4Tod OHHU OT-
TaJKUBAJIU MarHUThl BBEPX, YCTAHOBJIEHHbIE HA KpasiX
MOJIBMKHBIX KPOHIITEHHOB U MOBOPOTHBIX Kpyros. Ta-
KHM 00pa3oM Mbl YMEHBIINM IICHTPOOCKHYIO COCTaB-
JISIOLIYI0, HAalpaBJEHHYIO MEPIEHAUKYJSPHO OT OCH
BpamieHus koisieca. IIpu NpoxoxkIeHWU MOABMKHBIX
MarHUTOB HaJl HETIOABM)KHBIMU MarHUTaMH B IIEPBOHA-
YaJIbHBI MOMEHT OYZIeT CO371aBaThCsl HEOOIBIOE TOP-
MOXEHHE, a 3aTeM HeOOIBIIOH TOTIOK IO X0y JBUKE-
HUS ¥ BBEpX. A CO3AaHHOTO aucOananca CUiIbl Bparie-
HUS XBaTUT Ha TMOKPBITHE 3aTpaT OdHEPrud s
CTOMIOPHOTO YCTPONCTBA C IUTABHBIM BO3BPAIlIEHUEM
rpy3a B UCXOJHOE COCTOSIHUE M BpallleHUs 3JIEKTpore-
Heparopa. KoHCTpykuuio u mapameTpsl Kojeca, Ipy-
30B, MOABM)KHON M HEMOJBMYKHOW YacTell KPOHIITEMH-
HOB, TIOBOPOTHBIX KPYrOB, PE3MHOBBIC WU NPY>KUH-
HBIC JEMI(Ephl ONMPEACIAT TEXHUYCCKUE PCIICHUS U
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TCXHUKO-5KOHOMUYECCKUC PACUCTHI. W nukaxoro Bam
BCYHOI'O IBHUI'aTCJIA.

AT

Pucynox 1. JJeucamens na cune snepauu 6CeMupHo20 ma2omeHus 3a cuem 3aK0H08 Qu3uKu co cmonopHvim
YCMPOUCMBOM NeKmpuyeckoe ¢ PyHKyuel niagHo2o oopamuo2o xo0a KpOHWmMeuna ¢ 2py30M.

Koneco.

Ocb koieca.

HenonsuxHble KPOHIUTEHHBL.

Ocu Ha KpasiXx HEMOJABMXHBIX KPOHIITEHHOB
JUIA KPeTJICHUs Pe3MHOBBIX JeMII(epoB.

[ToaBM>XHBIN KPOHIITEHH.

I'py3sl.

OmopHbIe 0CH MOJBIKHBIX KPOHIITEHHOB.
Ocp NOJBMKHOI'O KPOHIUTEHHA.

CronopHOe YCTPOHCTBO JIIEKTPHUYECKOE C
(yHKIMEH TIaBHOTO O0OpaTHOTO XOJa KPOHIITEHHa ¢
Tpy30M.

10. OrpaHuuuBaoIe XOJ TOJBIKHBIX KPOH-
IITEHHOB C Tpy3aMH JIeMII(epsl pe3NHOBBIE MOIAEPIKU-
BalOIIINe.

11. OrpanuunBaromme Xo0J MHOJBIKHBIX KPOH-
IITEHHOB € Ipy3aMu AeMII(epbl pe3HHOBBIE IS TIepe-
Jlauu YCUIIUSA OT IPy30B Ha KOJIECO.

12. 1, 11, I, IV — cerMeHTHI KpyTa.

13. Crpenka — HarpaBJIeHHE BpAIEHHs KOJeca.
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Bapuanr 2. [lns oGecrieueHus BpalleHHs Kojeca
Puc.2 mpumMeHsieM ABa pacrloIOXEHHBIX APYT HAmpo-
THB JIpYyTa TPY3bl, 3aKPEIUIEHHBIX Ha TOBOPOTHEBIX KPY-
rax. Beime rpy30B Ha MOBOPOTHBIX KpyTax 3aKper-
JICHBI OTIOpHBIE ocH. Ha Ka)X/10M U3 MOBOPOTHBIX KPy-
TOB 3aKpEIUICHO [0 JBa COEAWHUTEIBHBIX CTPOIIa,
KOTOpBIE U3 IBYX KPYTOB 00pa3yroT BOCBMEPKY TEM ca-
MBIM 00€ecreunBasi IPOTHBOIIOJIOKHOE HalpaBleHHE
BpaIlleHHs] TOBOPOTHBIX KPYTOB C COXpaHEHUEM (yHK-
IIMY TUTABHOTO IPSIMOTO M 00pPaTHOTO XOJOB ITIOBOPOT-
HBIX KpyroB ¢ rpy3amu. Hauano asuxenus koneca. ITo-
BOPOTHBIA KPYI' C IPy30M, HaXOAALIUNCA B TPETHEM
CETMEHTE HaXOANUTCA B pabOveM MOJI0KEHHIH, OTIOPHOI

OCBIO ITOBOPOTHOTO Kpyra YyNUpPaeTcsl B PE3WHOBBIN
JaeMndep nepenasas yCHIHE JUIsi KDYTOBOTO JIBH)KEHUS
KoJieca. B TakoM MOJIOKEHUH caMblii OOJNBIION phryar
BO3JEICTBUSA Tpy3a Ha Koisieco. IIoBOpOTHBIN Kpyr C
TPY30M B IEPBOM CETMEHTE HAXOANUTCS B HICXOJHOM I10-
JIOKEHHUH KOT/1a ONTOPHAst OCh TIOBOPOTHOTO KPyra MoJ-
JIep’)KUBAETCs PE3MHOBBIM JieMripepoM. B takom moso-
YKEHHHU CaMbli MaJIbIH pplyar BO3JeHCTBUS Ipy3a Ha KO-
neco. [lpu BpaleHMHM Kojeca pPaCCTOSHUE MEXITY
TPY30M U OCBIO TIOBOPOTHOT'O Kpyra Mo BEPTHKAIH CO-
Kpamaercs. 3a c4eT PEe3MHOBOTO IOAEPKHUBAIOIIETO
JeMndepa, KOTOPbIH TOJIKAET ONMOPHYIO OCh IIOBOPOT-
HOTO Kpyra BIEpeA, IepeaaBasl IONOIHHUTEIBHYIO
SHEPrUI0 Ha KPYT € TPY30M HUKHUH IOBOPOTHBIM KPyT
Hepexons B TPETHIl CerMEHT KoJjieca HauMHAET OTKIIO-
HATHCA B HCXOJIHOE TTOJIOJKeHHE. TAroBbIe CTPOITBI CHH-
XPOHHU3HMPYIOT JJaHHBIE IPSIMBIE U 00paTHBIE BPaILICHUS
MOBOPOTHBIX KPYrOB C Ipy3aMH, MUHUMU3UPYS aHTU-
KoJieOaTeNbHBIE TIPOLECCHI, TPUBOJIANINE K yMEHbIIe-
HUIO0 CKOPOCTH HAIEro Kojieca BILIOTh IO €ro OcTa-
HOBKHU. [Ipy 3TOM HIDKHUI OBOPOTHBIN KPyT 00pa3o-
BBIBAET €MHOE ILeJI0eé C KOJIecCOM U  CBoeH
MHEPIIMOHHON COCTAaBIIIIONIE TIOMOTaeT BpaIleHUIO
koseca. Ho mpu MexaHM4YecKOM COeNHEHUH TIOBOPOT-
HBIX KPYTOB ITOCPEICTBOM TATOBBIX CTPOI 3aMeIs-
€TCs CKOPOCTh NPSIMOTO W 0OpaTHOTO XOfa IMOBOPOT-
HBIX KPYTOB C TPy3aMH OCOOCHHO B HAdYaJbHBIH MO-
MEHT, T.K. Macca UX OJMHAKOBas. A Clel0BaTEIbHO
BO3/IEHCTBUE MOBOPOTHOIO Kpyra ¢ TPy30M IpHU Ips-
MOM XO/JIe Ha KOJIecO Yepe3 Pe3HHOBBIN aemrdep mno-
CPEICTBOM ONOPHON OCH MOBOPOTHOTO Kpyra yMeEHb-
m1aeTcsl. A 3Ha4MUT MBI TEPSIEM YacTb YHEPTUU, CO3IaH-
HOH 3¢ deKToM pe3oHaHca.
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Pucynox 2. /leuzamens na cune snepauu 6cemMupHo2o mazomeHnus 3a cuem 3aKOH08 PU3UKU ¢ MeXaHUUecKUM
CBA3HBIM YCMPOUCIMBOM NOBOPOMHBIX KPY208 C 2PY3aMU NOCPEOCMBOM COCOUHUMENbHBIX CHIPON.

Komeco.
Ock KoJreca.
HenonaBuxHble KPOHIUTEHHBI.

4. Ocu Ha Kpasx HEMOIBIDKHBIX KPOHIITEHHOB
JUTS KPCIJICHHST Pe3HHOBBIX JeMII(hepoB.

5. TloaBWkHBIE KPYTH IS TPY30B.

6. T'pyssl

7. OmnopHbIe OCU MOJABUKHBIX KPYTOB.

8. Ocb MOABMKHOTO KpyTa.

9, CBsi3HOE yCTPOMCTBO MEXAHUYECKOE B BUIE TS-
TOBBIX COCTUHHUTENBHBIX CTPON AN (YHKIWW IUIaB-
HOTO 00PaTHOTO X0JIa IIOBOPOTHOTO KPYTa C TPY30M.

10. KperureHue cTpon MEXaHHYECKOTO CBS3HOTO
YCTpOICTBa.

11. OrpaHu4YuBarONIHEe X0 MOIBIKHBIX KPYTOB C
rpy3amu aemidepbl pe3HHOBBIC TOICPIKUBAIOIIHNE.

12. OrpaHuuuBaroNIMe X0/ MOIBHKHBIX KPYTOB C
rpy3amu geMid)epbl pe3UHOBBIC IS Iepeaadr YCHITHSI
OT IPY30B Ha KOJIECO.

13. 1, 11, I, IV — cermenTsI Kpyra.

wn e

14. Crpenkn — HanpaBJICHHE BpaIIEHHUS KoJieca U
TIOBOPOTHBIX KPYTOB.

IlonHOUEHHBIM MPOTOTUN [JBUTATENs HA CHIIE
SHEPriuH BCEMHPHOTO TATOTCHUS 3a CUET 3aKOHOB (H-
3UKH HE CMOT IIOKa 4TO CO3AaTh AJIS MOATBEPKACHUSI
CBOEH TeOpHH, TaK KaK HE MMEI0 BO3MOKHOCTH TEXHH-
YECKOW BBINIOJHUTH CTONOPHOE YCTPOWCTBO C (PyHK-
LHeH MIaBHOT0 00pPaTHOTO X0/a KPOHIITEHHA C TPY30M
U HET IIOCTOSIHHBIX MarHUTOB, HCIOJIb3yEMBIX B MOTOP-
KoJecax. A MPOTOTUI ABHUraTessl C CBA3HBIM YCTPOM-
CTBOM B BH/JI€ TSATOBBIX CTPOI HE paboTaeT, T.K. CYUTAIO
MIPUYMHA B CJ1A00M TEXHHYECKOM HCIIOJTHEHHUH.

Ho Tem He MeHee OIBITHI C JAHHBIM THIIOM JIBHIa-
TeNs MPOAOIDKALO.

CnMcok JTuTepaTypsl

1. A.A.Kocmoaembsinckuii «Teoperndeckas me-
XaHMKa U COBpeMeHHas TexHukay», Exuropuan YPCC
2020 r., 248 cTpanwuil.
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THE PROCESSING INDUSTRY OF RADIOACTIVE MATERIALS IN UKRAINE

Abstract.

The current states of the hazardous radioactive materials management system, as well the complex processing
of solid radioactive waste at the Ukrainian nuclear power plants are reviewed. The main operating facilities of
radioactive materials processing are presented. The technological advances and innovative ideas for the pro-
cessing and disposal of radiation-hazardous materials are described. The main technical measures and priority
issues regarding the improvement of radioactive materials management system at the Ukrainian nuclear power

plants are defined.

Keywords: nuclear power plant, spent nuclear fuel, radioactive waste, management, processing, environ-

ment, nuclear safety, radiation safety.

The implementation of comprehensive solid radi-
oactive waste processing at the nuclear power plants
(NPPs) before the start of decommissioning stage is a
cardinal solution for problem of overfilling the solid ra-
dioactive waste storage facilities. As a result, it is pos-
sible not only to reduce the initial volume of solid radi-
oactive waste, but also to obtain the final processing
product with characteristics that enable for the final dis-
posal. The projects of today operating Ukrainian NPPs
do not include the comprehensive approach to radioac-
tive materials management [1]. However, the current
legislation provides for the construction and commis-
sioning of Complex for the Processing of Solid Radio-
active Waste at the Ukrainian NPPs [2, 3].

The Complex for the Processing of Solid Radioac-
tive Waste at the Zaporizhzhia NPP is designed for pro-
cessing low activity level waste and partially interme-
diate activity level waste (up to 300 uGy/h), and this is
justified, since these waste categories include the larg-
est amount of accumulated solid radioactive waste [4].
The Complex for the Processing of Solid Radioactive
Waste was commissioned in 2017 and consists of the
following main technological units:

burning of solid radioactive waste and flammable
liquid radioactive waste (spent radioactively contami-
nated oil) with a capacity of 30 kg/h for solid radioac-
tive waste and 12 kg/h for liquid radioactive waste; af-
ter burning of radioactive waste, an ash residue is ob-
tained;

super-compactors for pressing solid radioactive
waste, which are suitable for pressing by structure and
composition (in particular, ash residue); the time of
pressing process is the regulated, the maximum press-
ing force is 1.500 t/s, the capacity is 8 barrels/h, the ef-
ficiency of volume reduction depends on the solid radi-
oactive waste type; after pressing the barrels, the bri-
quettes of appropriate height are obtained:;

fragmentation of bulky and long-length solid radi-
oactive waste with the possibility of redirection (if nec-
essary) on the decontamination;

removing the solid radioactive waste from storage
compartments.

The Complex for the Processing of Solid Radioac-
tive Waste also includes a system of radiation and

chemical monitoring of emissions for control the con-
tent of radioactivity and chemically harmful substances
in exhaust gases. The briquettes (pressed and placed in
secondary packages) are the product of solid radioac-
tive waste processing on the technological units of
Complex for the Processing of Solid Radioactive Waste
at the Zaporizhzhya NPP. It is advisable to provide the
technological unit for cementing. It is necessary to an-
alyze the compliance of final processing product with
the acceptance criteria for disposal in the repository of
the Production Complex «Vector».

The Complex for the Processing of Solid Radioac-
tive Waste at the Rivne NPP is also designed for pro-
cessing low activity level waste and partially interme-
diate activity level waste (up to 300 pGy/h) [5]. The
project envisages equipping the Complex for the Pro-
cessing of Solid Radioactive Waste with the following
technological units:

removing the solid radioactive waste from storage
compartments;

sorting and fragmentation of solid radioactive
waste;

super-compression of solid radioactive waste (due
to the absence of technological unit for incineration, the
flammable radioactive waste of organic origin will also
be compressed);

processing of spent oil;

cementing of pressed briquettes;

metal decontamination.

The Complex for the Processing of Solid Radioac-
tive Waste was commissioned in 2019. For obtain the
final processing product, the technological unit for in-
cineration is necessary, since cementing the organic
(flammable) solid radioactive waste can create certain
difficulties in disposal.

Construction of Complex for the Processing of
Solid Radioactive Waste at the Khmelnytskyi NPP [6]
and the South Ukraine NPP [7] is provided by the Law
of Ukraine «On the National Targeted Environmental
Program for Radioactive Waste Management» [3]. The
design documentation for the construction of Complex
for the Processing of Solid Radioactive Waste at the
Khmelnytskyi NPP has undergone the comprehensive
state examination, and as of 2026, the construction of
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complex is ongoing. The Complex for the Processing
of Solid Radioactive Waste includes the following
technological units and systems:

removing the solid radioactive waste from storage
compartments;

sorting and fragmentation of solid radioactive
waste;

incineration;

pressing;

cementing;

activity measurement;

metal decontamination;

control and accounting of solid radioactive waste.

The project is planned to be implemented in two
stages: the first is the commissioning of technological
units for sorting and fragmentation, incineration, press-
ing and activity measurement; the second is the com-
missioning of technological unit for removing, cement-
ing and metal decontamination.

The design documentation for the construction of
Complex for the Processing of Solid Radioactive Waste
at the South Ukraine NPP has undergone the compre-
hensive state examination and is being sent to finaliza-
tion taking into account the expert comments. As of
2025, the decision to the start project implementation
has not yet been made. The project is also planned to be
implemented in two stages: the first is the commission-
ing of technological units and systems for sorting,
pressing, drying, characterization (barrel measurement
system); the second is the commissioning of technolog-
ical units for incineration, ash residue melting, and
emission control systems.

Today, radioactive waste management activities are
crucial in terms of safe decommissioning of the Chorno-
byl NPP and the transformation of the Shelter object in
accordance with the National Decommissioning Pro-
gram.

All radioactive waste from the Chornobyl NPP is
divided into 2 types:

normal operational radioactive waste, which are
generated as a result of the operational processes of
power units;

emergency radioactive waste, formed as a result of
1986 accident and its liquidation (including waste from
the Shelter object).

According to the origin of radioactive waste, it is
classified as follows:

liquid radioactive waste and solid radioactive
waste accumulated to date, which are located in the
storage facilities available on the site;

operational liquid radioactive waste and solid ra-
dioactive waste, which are generated during the mainte-
nance of equipment that remaining in operation at the
Chornobyl NPP units in the safe condition;

liquid radioactive waste and solid radioactive
waste of the Shelter object;

liquid radioactive waste and solid radioactive
waste, which are generated during the decommission-
ing work (in particular during the operation of radioac-
tive waste management facilities);

solid radioactive waste, which are generated dur-
ing the work on the transformation of the Shelter object
into an environmentally safe system.

At the Chornobyl NPP, all types of radioactive
waste are present by activity: low activity level waste,
intermediate activity level waste, and high activity level
waste. This significantly complicates the waste man-
agement, as the entire management infrastructure must
be able to characterize the radioactive waste by activity
level and be adapted to work with high activity level
waste. The projected volume of radioactive waste dur-
ing the decommissioning of the Chornobyl NPP units
and the transformation of the Shelter object into an en-
vironmentally safe system is 177.255 m?, which is ap-
proximately equal in volume to 70 Olympic swimming
pools. The share of liquid radioactive waste is 36.148
m®, and solid radioactive waste is 141.107 m®.

In radioactive waste management activities, the
Chornobyl NPP is guided by the principle of minimiz-
ing the amount of radioactive materials and radioac-
tively contaminated territories. For realization this prin-
ciple, the practice of maximum reuse of materials and
their decontamination is used.

One of the urgent tasks facing the enterprise today
is to create an integrated radioactive waste management
system that would meet the conditions of the Chornobyl
NPP.

At the Chornobyl NPP, there was the radioactive
waste management system that was intended for the op-
erating NPP. It is currently being transformed into the
radioactive waste management system for the decom-
missioned NPP. For the first time, the strategy for cre-
ating an integrated radioactive waste management sys-
tem at the Chornobyl NPP site was outlined in the
Chornobyl NPP Decommissioning Plan, developed
within the framework of the «TACIS» program in
1996. For ensure the process of power units decommis-
sioning and radioactive waste management, the docu-
ment defines the list and main characteristics of facili-
ties that need to be built at the station site: the facility
for collecting, transporting, cementing the liquid radio-
active waste; the facility for collecting and processing
the solid radioactive waste; a place for their disposal.

At the Chornobyl NPP site, the following main ra-
dioactive waste management facilities have been con-
structed and nowadays they are being commissioned:

Plant for the Processing of Liquid Radioactive
Waste;

Industrial Complex for the Solid Radioactive
Waste Management;

Complex for Manufacturing Metal Barrels and
Reinforced Concrete Containers for radioactive waste
storage of the State Specialized Enterprise «Chornobyl
NPP.

The Plant for the Processing of Liquid Radioactive
Waste is designed for the processing of liquid radioac-
tive substances accumulated at the Chornobyl NPP, as
well as waste that will be generated during the decom-
missioning of power units Ne 1, 2 and 3 [8]. The Plant
for the Processing of Liquid Radioactive Waste is re-
sponsible for the following functions:

removing the accumulated waste from storage
tanks using the special systems;

transferring the extracted waste through pipelines
to the technological units for processing;
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pretreatment of waste to meet the requirements of
subsequent stages of the technological process;

reduction of liquid radioactive waste volume by
the concentration (evaporation) method,;

producing the final processing product by the so-
lidification (immobilization) of the pretreated waste
with the help of cementation in the 200-liter metal bar-
rels;

curing the barrels with the final product and placing
them into the special transport packaging Kits;

radiological monitoring of barrels and transport
packaging kits;

control and return secondary liquid waste, purified
technological environment and products of supply sys-
tems to the Chornobyl NPP facilities, subject to their
compliance with the established standards.

The Plant for the Processing of Liquid Radioactive
Waste processes three main output streams: evapora-
tive concentrates; perlite-wash filter pulp; ion-ex-
change resins. The final product of liquid radioactive
waste processing at the Plant for the Processing of Lig-
uid Radioactive Waste is the cement compound, which
consists of previously obtained waste (concentrated
cube residue, dewatered resins and perlite pulp) and dry
components (cement, lime, sand, additives). After mix-
ing, the product is poured into the 200-liter barrels,
which are hermetically sealed after curing. The final
product must comply with the certain requirements re-
garding the radionuclide composition, partial and total
activity, chemical and mechanical properties. The 200-
liter barrels with the cement mixture are packed at
4 pieces into the reinforced concrete container. The
container with the processed liquid radioactive
waste is sent for disposal to the specially equipped
solid radioactive waste near-surface storage of the
Production Complex «Vector».

The Industrial Complex for the Solid Radioactive
Waste Management is designed for the processing and
conditioning of short-lived low activity level waste and
intermediate activity level waste, accumulated in the
solid radioactive waste storage during the operation of
Chornobyl NPP units, as well as waste that will be gen-
erated during the decommissioning of power units Ne 1,
2, and 3. The Industrial Complex for the Solid Radioac-
tive Waste Management design includes three plants:

Solid Radioactive Waste Removal Facility for
solid radioactive waste all categories from the solid ra-
dioactive waste storage compartments; all operations
for accessing to the compartments, removing, frag-
menting, and loading the solid radioactive waste into
containers are performed without direct personnel in-
volvement, using the remotely controlled equipment;
solid radioactive waste in sealed transport containers is
delivered to the Plant for the Sorting and Processing of
Solid Radioactive Waste;

Plant for the Sorting and Processing of Solid Radi-
oactive Waste — plant for sorting of solid radioactive
waste all categories and processing of low activity level
waste and intermediate activity level waste; the Plant for
the Sorting and Processing of Solid Radioactive Waste is
provided with the systems and equipment for sorting,
fragmenting, pressing, and packaging the waste, as well

as the technological units for incineration and cementa-
tion; technical maintenance areas, technological units for
decontamination, sanitary checkpoints, and other auxil-
iary systems will be established,;

Specially Engineered Near-Surface Disposal Fa-
cility for Solid Radioactive Waste — plant for pro-
cessing and packaging of short-lived low activity level
waste and intermediate activity level waste for the sub-
sequent disposal; the long-lived low activity level
waste, intermediate activity level waste and high activ-
ity level waste will be packaged and directed for the in-
terim storage in the specially modified compartments
of storage facility for liquid radioactive waste and solid
radioactive waste at the Chornobyl NPP; a significant
part of accumulated at the Chornobyl NPP waste origi-
nates from accidents, that is contains uranium and
transuranic isotopes (alpha-active long-lived radionu-
clides), the permissible content of which for disposal in
the near-surface repositories is strictly limited [9, 10].

With the object of obtaining the final processing
product suitable for disposal in the Specially Engi-
neered Near-Surface Disposal Facility, the special at-
tention in the technological chain of solid radioactive
waste management is given to the process of sorting
based on the radiological characteristics. The project
includes radiation monitoring of waste at the sorting
tray and at the subsequent stages of radioactive waste
management.

After processing, the waste is stored in the interim
storage sites or transported to the Radioactive Waste Dis-
posal Site «Buryakivka». Currently, 22.645 m® of radio-
active waste has accumulated in the Chornobyl NPP
storage facilities, which is approximately equal in vol-
ume to 9 Olympic swimming pools. The share of liquid
radioactive waste is 20.133 m®. The solid radioactive
waste is located in:

solid radioactive waste storage — 2.502 m?;

high activity level waste open storage — 8 m?;

storage for liquid radioactive waste and solid radi-
oactive waste — 2 m®.

The military aggression of the Russian Federation
created unprecedented challenges for the nuclear and
radiation safety in Ukraine [11]. Now, the physical pro-
tection of nuclear facilities and radioactive materials
management infrastructure is a critical factor that must
be integrated into all plans. Joint statements with the
international partners and reports to the International
Atomic Energy Agency now include an analysis of
risks associated with the military actions. Thus, due to
the occupation of Exclusion Zone by Russian forces,
the State Nuclear Regulatory Inspectorate of Ukraine
suspended License Ne OB001096 for the activity
«processing and storage of Radioactive Waste» on
April 26, 2022. However, after the deoccupation of in-
dustrial site, the license was reinstated (August 2022).
Before resuming the full operation of the radioactive
waste processing infrastructure, a number of measures
were taken to ensure the safe and proper operation of
equipment and systems involved in the radioactive
waste processing technological process. The personnel
successfully completed the final stage of physical work
during the third stage of comprehensive «hot tests for
the Solid Radioactive Waste Removal Facility and
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Plant for the Sorting and Processing of Solid Radioac-
tive Waste.

Conclusions

The projects of today operating Ukrainian NPPs
are characterized by the lack of modern high-tech ap-
proaches to spent nuclear fuel and radioactive waste
management, and the resolution of these issues has
been postponed indefinitely. This leads to the signifi-
cant filling of storage facilities and risks for insufficient
of storage capacities. However, the current legislation
provides for the construction and commissioning of
modern infrastructure. This would enable the produc-
tion of finally treated product acceptable for the ulti-
mate disposal in the near-surface repositories and en-
sure the processing of the bulk accumulated hazardous
radioactive materials at the NPPs sites before their de-
commissioning.

In general, the radiation-hazardous materials man-
agement at the Ukrainian NPPs covers necessary activi-
ties related to the collection, transportation, processing,
temporary storage and preparation for transfer to the spe-
cial enterprises for long-term storage/disposal. The lig-
uid radioactive waste and solid radioactive waste, gener-
ated during the operation of NPPs, are processed at the
existing technological units and retained in the special
storage facilities. At the same time, some radioactive
materials from the Chornobyl NPP today remain in the
reactor facilities undergoing the final decommissioning
and conservation. Dismantling and management of
graphite stacks is one of the most difficult tasks of the
upcoming decommissioning phases. Scientific under-
standing of the properties and characteristics of hazard-
ous radioactive materials is a prerequisite for the devel-
opment of innovative technologies for the waste pro-
cessing.

In Ukrainian nuclear power, the main technical
measures as the following:

construction and commissioning of Complex for
the Processing of Solid Radioactive Waste at the
Khmelnytskyi NPP and South Ukraine NPP;

improvement of operating modes of radioactive
materials processing facilities;

modernization of technological units for collec-
tion, transportation and storage of hazardous radioac-
tive materials;

improvement of the radioactive materials ac-
counting and control system;

decontamination of contaminated materials and
their recycling;

application of modern technologies and means for
decontamination.

Priority issues regarding the improvement of radi-
oactive materials management system at the Ukrainian
NPPs are:

implementation of technologies for liquid radioac-
tive waste processing in order to obtain a product ac-
ceptable for disposal;

continuation of works on constructing the tempo-
rary light-type storage facility for storing containers
with the conditioned radioactive waste at the Za-
porizhzhya NPP (after its deoccupation);

implementation of measures on the transport and
technological scheme for transfer radiation-hazardous
materials from NPPs to the specialized enterprises.
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Abstract.

Azerbaijani ashugh art constitutes an essential component of the nation's rich musical and folkloric heritage,
serving as a means of transmitting historical memory, spiritual and cultural values, and aesthetic thought from
one generation to another. In the context of contemporary globalization processes, the preservation and
sustainable development of this art form have emerged as significant cultural concerns. In recent years, the
creative activities of young ashughs have increasingly been characterized by innovative approaches and the
incorporation of modern modes of artistic expression. Influenced by digital technologies, social media platforms,
and creative integration with diverse musical genres, ashugh art has acquired new forms of presentation and has
become accessible to broader audiences.

At the same time, the fundamental elements of ashugh creativity—including traditional saz performance, the
poetic forms of gosma and epic narratives (dastans), folkloric sources, and symbolic-poetic motifs—continue to
maintain their functionality and artistic significance. The creative practices of young ashughs clearly demonstrate
a harmonious synthesis of tradition and innovation. On the one hand, classical symbols and traditional expressive
forms contribute to the preservation of national and cultural identity; on the other hand, innovative creative
methods facilitate the renewal of ashugh art in accordance with the demands of the contemporary era and enhance
its relevance in modern cultural environments.

Consequently, the creative activities of young ashughs make a significant contribution both to the promotion
of ashugh art within international cultural spaces and to the transmission of its national-spiritual essence and
authentic characteristics to future generations.

Adnotasja.

Sztuka aszugska Azerbejdzanu stanowi istotny element bogatego dziedzictwa muzycznego i folklorystycznego
narodu, petnigc funkcje przekazywania pamieci historycznej, wartosci duchowych i kulturowych oraz mysli
estetycznej z pokolenia na pokolenie. W warunkach wspoiczesnych procesow globalizacyjnych zachowanie i
zrownowazony rozwoj tej formy sztuki staly sie waznym zagadnieniem kulturowym. W ostatnich latach dzialalnosé
tworcza mlodych aszugow coraz czeSciej charakteryzuje sig¢ innowacyjnymi podejsciami oraz wykorzystaniem
nowoczesnych srodkow wyrazu artystycznego. Pod wplywem technologii cyfrowych, mediow spolecznosciowych
oraz tworczej integracji z roznorodnymi gatunkami muzycznymi sztuka aszugska zyskala nowe formy prezentacji
i stata si¢ dostepna dla szerszego grona odbiorcow.

Jednoczesnie podstawowe elementy tworczosci aszugskiej, takie jak tradycyjna gra na sazie, poetyckie formy
qosma i dastany, zrodia folklorystyczne oraz symboliczno-poetyckie motywy, nadal zachowujg swojg
funkcjonalnos¢ i znaczenie artystyczne. Praktyka tworcza mtodych aszugow wyraznie ukazuje harmonijng synteze
tradycji i innowacji. Z jednej strony klasyczne symbole i tradycyjne formy ekspresji przyczyniajq sie¢ do zachowania
narodowej i kulturowej tozsamosci, z drugiej zas innowacyjne metody tworcze umozliwiajg odnowe sztuki
aszugskiej zgodnie z wymaganiami wspolczesnej epoki oraz zwigkszajq jej aktualnosé¢ w nowoczesnym srodowisku
kulturowym.

W rezultacie dzialalnos¢ tworcza miodych aszugow wnosi istotny wkiad zarowno w promocje sztuki
aszugskiej na arenie miedzynarodowej, jak i w przekazywanie jej narodowo-duchowej istoty oraz autentycznych
cech przysziym pokoleniom.

Keywords: ashugh art, innovative creativity, classical symbols, globalization, cultural identity, tradition and
modernity.

Stowa kluczowe: sztuka aszugska, tworczos¢ innowacyjna, symbole klasyczne, globalizacja, tozsamosé
kulturowa, tradycja i nowoczesnosc.
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Introduction

Azerbaijani ashugh art is one of the most
significant elements of the nation's intangible cultural
heritage, reflecting the historical memory, cultural
identity, and oral literary traditions of the people.
Transmitted from generation to generation through the
master—apprentice tradition over centuries, this art form
has functioned not only as a musical performance
practice but also as an important vehicle for conveying
social values, moral norms, and national-spiritual
thought. Through poems, epics, and narratives
performed with the accompaniment of the saz, ashughs
have expressed the historical experiences, social life,
and cultural worldview of the Azerbaijani people.

In the contemporary era, processes of
globalization, rapid developments in communication
technologies, and increasing cultural interaction have
necessitated the adaptation of traditional arts to new
social and cultural conditions. In this context, the
preservation, revitalization, and transmission of
Azerbaijani ashugh art to future generations have
become important cultural priorities. The creative
activities of young ashughs, in particular, play a
decisive role in reshaping the relationship between
tradition and modernity. While striving to preserve the
classical ashugh repertoire, traditional saz performance
practices, and symbolic-poetic elements, young artists
simultaneously incorporate contemporary musical
approaches, digital media environments, and new
forms of artistic expression, thereby introducing
innovative perspectives into ashugh art.

The impact of globalization on cultural diversity
has been widely discussed in studies examining the
transformation of traditional arts. These studies suggest
that the sustainability of cultural heritage can only be
achieved through a balanced integration of traditional
values and innovative practices (Stokes, 2004; Nettl,
2005). Within this framework, the creativity of young
ashughs contributes not only to the preservation of
national cultural identity but also to maintaining the
relevance and functionality of ashugh art within
contemporary society.

The aim of this study is to examine the innovative
creative practices of young ashughs in the context of
globalization and to explore the ways in which
traditional symbols are preserved in their artistic works.
By evaluating the interaction between tradition and
innovation, the study analyzes the contributions of
young ashughs to the future development of
Azerbaijani ashugh art.

Innovative Creativity. Innovative creativity refers
to the process of preserving traditional elements within
musical art while integrating them with new modes of
expression and contemporary artistic approaches. The
reinterpretation and presentation of folk music
traditions in accordance with the aesthetic requirements
of the modern era is of particular significance for the
ashugh tradition. Globalization, rapid developments in
information technologies, and the widespread use of
digital media platforms have provided young ashughs
with opportunities not only to preserve national and
cultural heritage but also to introduce it to new and
diverse audiences. This process contributes to

maintaining the vitality and contemporary relevance of
ashugh art, while simultaneously increasing the interest
of younger generations in this tradition and creating
conditions for its recognition on an international scale
(Stokes, 2004; Nettl, 2005).

Today, the integration of traditional repertoires
with new musical styles and the utilization of diverse
performance and presentation formats by young
ashughs play a significant role in the development of
the art form. In particular, the promotion of ashugh
music through social media and digital platforms
enables this tradition to reach wider audiences. At the
same time, the academic study of music by young
ashughs, including the acquisition of musical literacy,
knowledge of music theory, and professional training,
remains an important contemporary issue. The
reconciliation of academic musical knowledge with the
traditional master—apprentice system represents one of
the key factors for the future development of ashugh
art. Such an approach contributes both to the
preservation of the national musical heritage and to its
more professional representation within the framework
of contemporary musical culture.

Furthermore, innovative creativity should not be
understood merely as the adoption of technological
advancements or modern performance techniques.
Rather, it encompasses the reinterpretation of
traditional artistic values within contemporary cultural
contexts while preserving their authenticity. In this
regard, young ashughs serve as cultural mediators who
establish a dynamic balance between continuity and
change. Through innovative creative practices, they
ensure the sustainability of the ashugh tradition while
simultaneously enhancing its adaptability to evolving
social and cultural environments.

Technological Integration. Young ashughs make
extensive use of technology as an integral component
of their innovative creative practices. Contemporary
ashughs increasingly benefit from digital platforms,
which have become important channels for the
dissemination and promotion of traditional ashugh art.
Through platforms such as YouTube, Instagram, and
TikTok, classical qoshmas and epic narratives
(dastans) are made accessible to broader audiences
beyond their traditional cultural environments (Feld,
2000). Today, a considerable number of young ashughs
utilize digital media to increase audience engagement,
expand their listener base, and enhance the visibility of
their artistic activities. Young performers such as
Ashugh Fezail, Ashugh EImeddin Mammadli, Ashugh
Nazim Gadabayli, Ashugh Shahriyar Karakhanli,
Ashugh Shahmurad Injali, Ashugh Samir Jalaloglu,
Ashugh Ruslan, Ashugh Shahin, Ashugh Joshgun
Rahimov, Ashugh Asgar Osmanov, Ashugh Jeyhun,
Ashugh  Shohrat  Kalbajarli,  Ashugh  Ali
Zeynalabdinov, and Ashugh Togrul Ayrumelli actively
employ TikTok and other social media platforms as
tools for artistic communication and cultural
dissemination.

Electronic Music Elements. The incorporation of
electronic music elements into ashugh creativity has
emerged as one of the most notable trends in the
contemporary transformation and development of this
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art form. Young ashughs increasingly combine
traditional saz performance and vocal expression with
electronic rhythms, studio effects, and digitally
processed musical components, thereby creating new
and distinctive modes of artistic presentation. This
approach not only facilitates the adaptation of ashugh
music to the preferences of contemporary audiences but
also contributes to more dynamic and enriched
performance practices.

The application of modern technologies expands
the sonic possibilities of saz performance and enhances
the emotional impact of musical expression through
various sound-processing techniques. The use of
electronic rhythms and digital music software
introduces new layers of harmony and texture to
traditional melodies, strengthening the integration of
ashugh art with contemporary musical genres. This
process is particularly significant in attracting younger
audiences and presenting the national musical heritage
in a manner that corresponds to the aesthetic
expectations of the modern era.

At the same time, examples can be observed in
which local musical traditions are preserved while
being creatively combined with innovative elements.
For instance, within the Gadabay ashugh tradition, the
use of the garmon alongside the saz represents a
noteworthy example of such synthesis. The
accompaniment of the garmon enriches saz music with
additional melodic and rhythmic dimensions, thereby
enhancing the expressive power and artistic impact of
performance. Such practices contribute not only to the
preservation of regional characteristics within the
ashugh tradition but also to maintaining its relevance
within contemporary musical environments.

The integration of electronic musical elements and
diverse instrumental  resources into  ashugh
performance practices demonstrates the dynamic
interaction between tradition and innovation. This
process contributes both to the preservation of national
cultural heritage and to the emergence of new forms of
artistic expression that enable ashugh art to adapt to the
realities of an increasingly globalized world.

Furthermore, technological integration should be
viewed not merely as a process of modernization but
also as a strategy for cultural sustainability. Digital
technologies facilitate the documentation, archiving,
and transmission of ashugh performances, ensuring
their accessibility for future generations. In this respect,
technology serves as an important instrument for
safeguarding intangible cultural heritage while
simultaneously creating new opportunities for
intercultural dialogue and international cultural
exchange.

Multimedia Applications. The application of
multimedia tools in ashugh creativity has significantly
expanded the possibilities for artistic presentation in the
contemporary era. By integrating musical and visual
elements, artists are able to create interactive
presentations, stage performances, and digital projects
that enrich the expressive potential of traditional
ashugh art. This approach enables ashugh performance
to evolve from a purely auditory experience into an
artistic form that is simultaneously heard, observed,

and emotionally experienced through multiple sensory
channels.

Through the use of modern technologies, saz
performance, vocal expression, lighting effects, video
projections, and digital animations can be combined
within a single artistic composition. Such multimedia
projects attract greater audience attention and enhance
the emotional impact of performances. The
incorporation of multimedia elements is particularly
significant in large-scale concerts, international
festivals, and cultural events, where ashugh art can be
presented in a more contemporary and aesthetically
sophisticated manner.

Interactive presentations also foster a closer
relationship between performers and audiences.
Through live streaming technologies, digital screens,
and social media platforms, spectators are able to
participate more actively in the performance process.
This increased interaction facilitates the adaptation of
ashugh art to contemporary communication
environments and contributes to growing interest
among younger generations.

The implementation of multimedia technologies is
equally important for the preservation and promotion of
national musical heritage. Through video archives,
digital music projects, online databases, and
documentary productions, ashugh art can be
documented and transmitted to future generations in a
more  systematic and  sustainable  manner.
Consequently, the use of multimedia tools
demonstrates that traditional ashugh art has entered a
new stage of development by adapting to the
technological opportunities of the modern era. This
approach enhances the global visibility of ashugh art
and enables it to reach new and diverse audiences.

Furthermore, multimedia applications contribute
to the formation of intercultural communication by
presenting traditional artistic content through
universally accessible visual and digital formats. As a
result, ashugh art is increasingly positioned not only as
a local cultural phenomenon but also as a component of
the global cultural landscape.

Genre  Fusion and New  Performance
Practices.One of the most notable characteristics of
contemporary ashugh creativity is the fusion of
traditional musical elements with various modern
musical genres. Young ashughs increasingly combine
classical musical motifs with pop, jazz, electronic
music, and world music traditions, creating innovative
artistic forms that appeal to contemporary audiences
while preserving the essence of the ashugh tradition.

Rhythmic and Melodic Innovations.Traditional
goshma melodies are frequently adapted to
contemporary rhythmic structures and musical
arrangements. Through the incorporation of modern
rhythmic patterns and harmonic textures, classical
ashugh melodies acquire new expressive dimensions
while maintaining their distinctive melodic identity.
Such innovations facilitate the accessibility of ashugh
music to broader audiences and strengthen its relevance
within contemporary musical culture.

Hybrid Performances. Another important trend
is the emergence of hybrid performances that combine
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ashugh art with instrumental and vocal ensembles. In
these performances, traditional saz accompaniment is
integrated with a variety of musical instruments and
ensemble configurations, resulting in richer musical
textures and expanded performance possibilities. Such
collaborations promote artistic experimentation and
contribute to the diversification of performance
practices within the ashugh tradition.

The fusion of genres and the development of new
performance  methods illustrate the dynamic
relationship between continuity and transformation in
contemporary ashugh art. While preserving its
historical foundations and cultural authenticity, the
tradition simultaneously embraces innovative forms of
expression that enable it to respond to the aesthetic and
cultural demands of an increasingly interconnected
world.

Creative Interpretation. Creative interpretation
constitutes one of the defining characteristics of
contemporary  ashugh  creativity. During the
performance of epic narratives (dastans) and qoshmas,
young ashughs frequently employ improvisation and
individual stylistic approaches, thereby enriching
traditional forms with personal artistic expression
(Bohlman, 2002). The incorporation of improvisational
techniques allows performers to maintain the dynamic
and living nature of the tradition while adapting their
performances to contemporary cultural contexts and
audience expectations.

This process contributes both to the preservation
of traditional artistic values and to the continued
relevance of ashugh art for modern audiences. Through
creative interpretation, young ashughs ensure the
continuity of cultural heritage while simultaneously
fostering innovation within the tradition.

Renewal of Themes and Messages. Another
significant aspect of innovative creativity among young
ashughs is the renewal of thematic content and artistic
messages. Contemporary ashughs increasingly address
social, historical, and personal issues in newly
composed goshmas and poetic performances. While
traditional folkloric motifs, symbols, and imagery
continue to be preserved, they are often reinterpreted
and adapted to contemporary social and cultural
realities. The emergence of new themes reflects current
social challenges, the life experiences of younger
generations, and the cultural transformations associated
with globalization (Ahmadov, 2012). As a result,
ashugh art continues to function as a medium through
which social concerns, cultural identities, and
collective  experiences are  expressed and
communicated. This thematic expansion enhances the
relevance of the tradition and enables it to engage with
contemporary audiences more effectively.

Outcomes of the Innovative Creativity of Young
Ashughs

The innovative creative practices of young
ashughs have generated several important outcomes for
the development of ashugh art in the contemporary era.

Adaptation of the Art Form to Globalization

Young ashughs increasingly present their musical
and poetic works at both national and international
levels. Through participation in cultural festivals,

digital media platforms, and transnational artistic
collaborations, ashugh art has gained greater visibility
within global cultural spaces. This process facilitates
intercultural  dialogue while strengthening the
international recognition of Azerbaijani cultural
heritage.

Preservation of Classical Symbols and Traditional
Elements

Despite the introduction of innovative approaches,
fundamental elements of the ashugh tradition continue
to be preserved. Traditional saz performance
techniques, poetic forms, and structural characteristics
of qgoshmas remain central components of
contemporary ashugh creativity. However, it may be
observed that the traditional structure of epic narratives
(dastans) is not always preserved in its entirety, often
undergoing adaptation or modification in response to
contemporary performance contexts and audience
expectations.

Attraction of New Audiences.

The widespread use of social media platforms and
contemporary modes of interpretation has significantly
increased the interest of younger audiences in ashugh
art. Digital communication technologies provide
opportunities for broader public engagement and
contribute to the revitalization of the tradition among
younger generations. Consequently, ashugh art is no
longer confined to traditional performance settings but
has become increasingly integrated into modern
cultural and media environments.

Application of Modern Technologies. The use of
modern technologies occupies an important place
within the innovative creativity of young ashughs. The
development of digital media tools has created
favorable conditions for introducing traditional ashugh
art to new audiences and increasing its visibility on a
broader scale. Platforms such as YouTube, Instagram,
TikTok, and other social media networks enable young
performers to present their creativity freely and to share
classical examples of goshma, gerayli, and dastan
traditions in digital formats. Through these platforms,
ashugh art has begun to attract attention not only within
local communities but also among international
audiences.

Modern technologies have also influenced the
modes of presentation employed in ashugh music.
Young ashughs increasingly combine traditional saz
performance with electronic musical elements, studio
effects, and digital sound technologies, thereby
producing innovative interpretations of established
artistic forms. This approach facilitates the adaptation
of the ancient ashugh tradition to contemporary musical
aesthetics while encouraging greater engagement from
younger generations.

In addition, professional studio recordings, music
videos, live broadcasts, and digital performance
formats have expanded the aesthetic and
communicative possibilities of ashugh art. These
technological innovations allow performers to reach
wider audiences and present their artistic works
through diverse media channels.

Researchers have emphasized that the application
of digital technologies plays a crucial role in the
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preservation, documentation, and dissemination of
folklore and musical traditions. This process enables
traditional art forms to adapt to new modes of
communication while maintaining their relevance
within contemporary cultural environments (Feld,
2000). Consequently, modern technologies function
not only as tools of artistic innovation but also as
important mechanisms  for safeguarding and
transmitting intangible cultural heritage in the twenty-
first century.

Genre Fusion and New Performance Practices.
While preserving the fundamental elements of the
classical ashugh tradition, young ashughs increasingly
integrate these elements with pop, jazz, and world
music genres. This tendency contributes both to the
sustainability of ashugh art under conditions of
globalization and to the growing interest of younger
generations in this cultural tradition (Bohlman, 2002).
Within this framework, the dynamic relationship
between tradition and innovation becomes clearly
evident in contemporary ashugh creativity. Young
performers maintain the essential characteristics of
classical ashugh music while simultaneously
developing new performance styles through the
synthesis of traditional musical structures with
elements drawn from diverse contemporary genres.

The integration of different musical genres into

ashugh art creates opportunities for artistic
development and renewal. In the context of
globalization, the promotion and recognition of

national musical heritage within international musical
environments have become increasingly important. The
adoption of new musical styles by young performers
contributes not only to the preservation and continued
vitality of ashugh art but also to enhancing its appeal
among younger audiences.

At the same time, this process raises important
questions concerning the preservation of traditional
musical values. While innovative approaches are
embraced, the poetic language, saz performance
tradition, and national characteristics of ashugh art
should remain protected. In this regard, the activities of
young ashughs play a crucial role in ensuring the
continuity of national cultural heritage and its
transmission to future generations within a
contemporary cultural framework.

The Introduction of New Themes. Drawing
upon traditional motifs and folkloric foundations,
young ashughs increasingly compose new goshmas
that address contemporary life, social issues, and
personal experiences. This approach enables the
preservation of classical symbols while simultaneously
providing content that resonates with modern audiences
(Ahmadov, 2012).

The thematic scope of contemporary ashugh
creativity has expanded beyond conventional subjects
to include issues such as globalization, migration,
social transformation, environmental concerns,
national identity, and the everyday experiences of
younger generations. Through the incorporation of
these themes, ashugh art continues to function as a
living cultural practice capable of reflecting the
realities and concerns of contemporary society.

Preservation of Classical Symbols

Saz Performance and Traditional Techniques

One of the most important aspects of preserving
classical symbols within contemporary ashugh
creativity is the maintenance of traditional saz
performance techniques. Young ashughs continue to
preserve the classical methods of saz playing, while
traditional melodic and rhythmic structures remain
largely intact. Through the master—apprentice tradition
and mentorship practices, experienced ashughs
transmit these techniques and performance principles to
younger generations, thereby ensuring the continuity of
the artistic tradition.

The preservation of solo saz accompaniment
remains one of the distinctive features of ashugh
performance practice. However, maintaining this
tradition presents certain challenges in the
contemporary musical environment. As Hasanov notes:

“Naturally, the tradition of accompanying oneself
solely with the saz involves specific difficulties and
responsibilities. In fact, some of the less favorable
social attitudes toward this tradition are related to these
challenges. Undoubtedly, in an era when audiences
have become accustomed to richly orchestrated
ensembles and instrumental groups, it is quite difficult
to generate interest in musical performances
accompanied only by the saz. Nevertheless, another
important reality should be acknowledged. Throughout
the history of ashugh art, there have been artists who
succeeded in conveying the unique merits, value, and
beauty of this tradition to audiences and demonstrated
its artistic significance” (Hasanov, 2011, p. 14).

This observation highlights both the challenges
and the enduring cultural significance of traditional saz
performance. Despite the increasing influence of
modern musical forms and technological innovations,
the preservation of classical saz technigques continues to
serve as a cornerstone of ashugh identity and artistic
authenticity. Consequently, the transmission of these
performance traditions remains essential  for
safeguarding the integrity and continuity of Azerbaijani
ashugh art.

Preservation of Qoshma and Dastan
Traditions. Traditional qoshma and dastan forms
continue to be preserved, at least partially, within the
repertoires of young ashughs. Contemporary creative
practices demonstrate respect for classical structures
while maintaining the historical, spiritual, and aesthetic
values embedded in the folk tradition (Gasimli, 2010).
In recent years, a growing interest has emerged among
young ashughs in learning and performing classical
dastans. Within the framework of the “Let the Dastans
Not Be Forgotten” project series conducted by the
Azerbaijan National Academy of Sciences, Institute of
Folklore, numerous dastans have been transcribed,
documented, and published in audio format through the
performances of young ashughs.

Epic narratives have been recorded and preserved
through the performances of distinguished dastan
performers such as Ashugh Nabi Nagiyev, Ashugh
Nazim Guliyev, Ashugh Ramin Garayev, Ashugh
Elmeddin Mammadli, Ashugh Togrul Ayrumelli,
Ashugh Shaiq Injali, Ashugh Tabriz Valiyev, and
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others. These initiatives play an important role in
safeguarding the continuity of the dastan tradition and
ensuring its transmission to future generations.

The preservation of dastan traditions extends
beyond the maintenance of narrative structures; it also
encompasses the transmission of cultural memory,
collective identity, and traditional systems of
knowledge. Through their performances, young
ashughs contribute to the revitalization of epic
traditions within contemporary cultural contexts while
maintaining connections to their historical foundations.

Preservation of Symbolic and Poetic Elements.
The distinguished ethnomusicologist, performer, and
composer A. J. Racy provides a profound interpretation
of musical experience and offers important insights into
the impact of music on human societies. His work
emphasizes that musical traditions are closely
associated with emotional intensity, inspiration, and
ecstatic experience. In examining various dimensions
of musical practice, Racy highlights fundamental
learning processes, sources of artistic inspiration, the
role of love poetry as a vehicle of ecstasy, relationships
between performers and audiences, and the influence of
technological mediation and globalization on musical
traditions. Furthermore, he analyzes diverse world
music and ecstatic traditions while evaluating the
theoretical paradigms that shape ethnomusicological
scholarship. In his influential work Making Music in
the Arab World, Racy also offers extensive discussions
of figurative language, symbolism, and metaphorical
expression (Racy, 2003).

Contemporary ashughs play a significant role in
preserving symbolic and poetic elements during
performance.  Figurative language, metaphors,
symbolic imagery, and folkloric motifs continue to be
maintained by young ashughs, thereby contributing to
the preservation of national identity and cultural
heritage. These poetic devices remain essential
components of ashugh expression, enabling performers
to communicate complex emotional, philosophical, and
cultural meanings through artistic language.

Particularly within the Kazakh ashugh tradition,
figurative language and metaphorical expressions are
actively employed during the performance of gimgima
compositions.  Through such practices, young
performers sustain traditional modes of poetic
creativity while adapting them to contemporary
performance contexts. The continued use of symbolic
and metaphorical language demonstrates the resilience
of traditional aesthetic principles within modern ashugh
creativity.

Conclusion

The activities of young ashughs contribute
significantly both to the preservation of ashugh art and

to its enrichment through innovative approaches. While
maintaining classical symbols, traditional performance
techniques, and established poetic forms, they
simultaneously introduce new creative methods and
technological innovations that revitalize the tradition
for contemporary audiences.

The integration of digital technologies,
multimedia applications, genre fusion, and innovative
thematic approaches has expanded the expressive
possibilities of ashugh art without entirely abandoning
its  traditional  foundations.  Through  these
developments, young ashughs serve as important
mediators between cultural continuity and artistic
transformation.
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Abstract.

The present study investigates the cross-cultural aspects of verbal communication in English and Azerbaijani
within the framework of pragmatics and sociolinguistics. The research analyzes communicative behavior, speech
etiquette, and culturally determined linguistic patterns functioning in interpersonal discourse. Special attention is
devoted to the comparative examination of communicative strategies and verbal interaction models in both lan-
guages.

The study is based on comparative, descriptive, and functional methods of linguistic analysis. The findings
reveal that verbal communication is shaped by sociocultural values, national traditions, and pragmatic norms
specific to each linguistic community. The research demonstrates that English and Azerbaijani communicative
systems differ in the realization of speech acts, forms of address, and interactional strategies, while simultaneously
reflecting universal principles of human communication. The article highlights the significance of intercultural
competence and pragmatic appropriateness in effective communication processes.

Adnotacja.

Niniejsze badanie analizuje migdzykulturowe aspekty komunikacji werbalnej w jezyku angielskim i azerskim
w ramach pragmatyki oraz socjolingwistyki. W pracy oméwiono zachowania komunikacyjne, etykiete jezykowgq
oraz uwarunkowane kulturowo wzorce jezykowe funkcjonujgce w dyskursie interpersonalnym. Szczegolng uwage
poswiecono porownawczej analizie strategii komunikacyjnych oraz modeli interakcji werbalnej w obu jezykach.

Badanie opiera si¢ na metodach porownawczej, opisowej i funkcjonalnej analizy jezykoznawczej. Wyniki
wskazujg, ze komunikacja werbalna ksztattowana jest przez wartosci spoteczno-Kulturowe, tradycje narodowe
oraz normy pragmatyczne wiasciwe dla kazdej wspolnoty jezykowej. Analiza wykazuje, ze angielski i azerski sys-
tem komunikacyjny rozniq sie pod wzgledem realizacji aktéw mowy, form adresatywnych oraz strategii intera-
keyjnych, jednoczesnie odzwierciedlajgc uniwersalne zasady komunikacji miedzyludzkiej. Artykul podkresla
znaczenie kompetencji miedzykulturowej oraz pragmatycznej adekwatnosci w procesach skutecznej komunikaciji.

Keywords: cross-cultural communication, verbal communication, pragmatics, sociolinguistics, communica-
tive strategies, speech etiquette, intercultural competence, discourse, English language, Azerbaijani language

Stowa kluczowe: komunikacja miedzykulturowa, komunikacja werbalna, pragmatyka, socjolingwistyka,
strategie komunikacyjne, etykieta jezykowa, kompetencja miedzykulturowa, dyskurs, jezyk angielski, jezyk azerski.

Introduction.

In the contemporary era of globalization and in-
tensive intercultural interaction, verbal communication
has become one of the central objects of linguistic and
sociocultural research. Communication is not limited to
the transmission of information; it also reflects cultural
identity, social relations, national traditions, and pat-
terns of human behavior. Different linguistic commu-
nities develop specific communicative norms and
speech strategies that shape interpersonal interaction
within particular cultural environments. In this regard,
the comparative investigation of verbal communication
in different languages represents an important field of
modern pragmatics, sociolinguistics, and intercultural
communication studies.

English and Azerbaijani belong to different lin-
guistic and cultural systems and demonstrate distinctive
communicative models influenced by historical, social,

and cultural factors. English communicative behavior
is often characterized by indirectness, individual orien-
tation, and pragmatic flexibility, whereas Azerbaijani
verbal interaction reflects collectivist traditions, emo-
tional expressiveness, and respect-oriented speech eti-
quette. These differences are manifested in forms of ad-
dress, greeting expressions, requests, apologies, grati-
tude formulas, and other communicative units
functioning in everyday and institutional discourse.
The study of cross-cultural aspects of verbal com-
munication contributes to the understanding of how
language functions as a mechanism of cultural repre-
sentation and interpersonal interaction. The analysis of
communicative strategies and culturally conditioned
speech behavior allows researchers to identify both uni-
versal and language-specific features of communica-
tion. Moreover, the increasing importance of interna-
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tional relations, academic mobility, and multilingual in-
teraction has intensified the necessity of developing in-
tercultural communicative competence.

The present research aims to examine the linguis-
tic and pragmatic characteristics of verbal communica-
tion in English and Azerbaijani through a comparative
perspective. The study focuses on speech etiquette,
communicative behavior, and culturally specific verbal
strategies functioning in both languages. The research
is based on comparative, descriptive, functional, and
pragmatic methods of linguistic analysis. The findings
of the study may contribute to the development of the-
oretical linguistics, intercultural communication, dis-
course analysis, and foreign language teaching method-

ology.

Theoretical and Cross-Cultural Foundations of
Verbal Communication

Verbal communication constitutes one of the most
essential forms of human interaction and plays a signif-
icant role in the formation of social relations, cultural
identity, and intercultural understanding. In modern lin-
guistic studies, communication is regarded not merely
as a process of exchanging information, but also as a
complex sociocultural phenomenon influenced by his-
torical traditions, national mentality, and pragmatic
conventions. Researchers emphasize that language re-
flects the worldview and behavioral norms of a partic-
ular society and therefore serves as an important indi-
cator of cultural consciousness (Sapir, 1921). From this
perspective, the study of cross-cultural communication
allows scholars to investigate the relationship between
language, culture, and communicative behavior in dif-
ferent linguistic communities.

The development of globalization, international
cooperation, and multilingual interaction has intensi-
fied interest in intercultural communication studies. In
contemporary society, representatives of different cul-
tures frequently interact in academic, professional, po-
litical, and social environments, which increases the
importance of understanding culturally specific com-
municative strategies. According to Hall, communica-
tion patterns are strongly determined by cultural back-
ground, social traditions, and collective behavioral
models (Hall, 1976). Consequently, speakers belonging
to different linguistic communities may interpret com-
municative acts differently depending on their cultural
expectations and pragmatic norms.

English and Azerbaijani verbal communication
systems demonstrate both universal and culture-spe-
cific features of interpersonal interaction. English com-
municative behavior is generally characterized by indi-
rectness, communicative tolerance, pragmatic flexibil-
ity, and individual orientation. English speakers often
prefer indirect speech acts, especially in requests, sug-
gestions, and criticism, in order to minimize communi-
cative pressure and preserve personal autonomy
(Brown & Levinson, 1987). Such expressions as
“Could you possibly help me?” or “Would you mind
closing the door?” demonstrate the tendency toward in-
direct and mitigated interaction in English discourse.
These communicative strategies are associated with the
cultural importance of personal space, individual rights,

and communicative neutrality within English-speaking
societies.

Azerbaijani verbal communication, in contrast, re-
flects stronger emotional expressiveness, collectivist
orientation, and respect-centered interactional norms.
Azerbaijani speech etiquette is deeply connected with
national traditions, hospitality culture, and social hier-
archy. In Azerbaijani communicative practice, forms of
address, greeting expressions, and politeness formulas
frequently indicate interpersonal closeness, age differ-
ences, and social status. Respect toward elders and
guests occupies a central position within Azerbaijani
communicative culture, which is reflected in the use of
honorific expressions and emotionally marked commu-
nicative forms. Researchers note that collectivist socie-
ties tend to prioritize interpersonal solidarity and emo-
tional interaction over communicative neutrality (Hof-
stede, 2001). These observations are also supported by
Shahbazli, who emphasizes that politeness strategies in
English and Azerbaijani are shaped by different cul-
tural-pragmatic frameworks and sociolinguistic norms
(Shahbazli, 2024).

Speech etiquette represents another important
component of cross-cultural verbal communication.
Speech etiquette includes culturally accepted formulas
and communicative conventions regulating interper-
sonal interaction in various communicative situations.
Greeting expressions, apologies, gratitude formulas, in-
vitations, compliments, and requests are closely con-
nected with social norms and pragmatic expectations.
Crystal states that speech etiquette functions as a mech-
anism of maintaining social harmony and communica-
tive cooperation within society (Crystal, 2003). In Eng-
lish discourse, etiquette formulas are often concise,
standardized, and pragmatically neutral, whereas Azer-
baijani speech etiquette demonstrates higher emotion-
ality and cultural symbolism.

The theory of speech acts developed by Austin and
further elaborated by Searle explains that utterances
perform functional actions in communication rather
than serving only informative purposes (Searle, 1969).
Requests, promises, apologies, compliments, and invi-
tations function differently across cultures because
communicative intentions are realized according to cul-
turally specific pragmatic norms. For example, direct
refusals may be considered pragmatically acceptable in
some communicative environments but interpreted as
impolite or inappropriate in others. English communi-
cative culture often avoids categorical expressions and
employs mitigating devices in order to soften commu-
nicative impact. Azerbaijani speakers, however, may
rely more heavily on contextual understanding, emo-
tional intonation, and culturally shared assumptions
during verbal interaction.

An essential aspect of intercultural communica-
tion is communicative competence. Hymes introduced
the concept of communicative competence to empha-
size that effective communication requires not only
grammatical knowledge but also sociocultural and
pragmatic awareness (Hymes, 1972). Speakers must
understand when, where, and how particular linguistic
forms should be used in specific communicative con-
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texts. The absence of intercultural communicative com-
petence may result in misunderstanding, pragmatic fail-
ure, or communicative conflict. Consequently, the
study of verbal communication strategies contributes
significantly to language teaching methodology and in-
tercultural education.

From a sociolinguistic perspective, communica-
tive behavior is shaped by factors such as age, gender,
profession, education, and social status. Different so-
cial groups develop distinct communicative norms and
interactional styles that reflect collective identity and
cultural values. In Azerbaijani society, communicative
interaction often demonstrates a higher level of emo-
tional involvement and solidarity-oriented behavior,
while English-speaking societies may prioritize indi-
vidual independence and communicative restraint.
Such differences become especially visible in institu-
tional communication, academic discourse, and every-
day interpersonal interaction.

Discourse analysis also provides valuable insights
into the structure and organization of verbal communi-
cation. Discourse is interpreted as language functioning
within social and cultural context rather than isolated
linguistic units. Fairclough argues that discourse re-
flects ideological structures and power relations exist-
ing within society (Fairclough, 1995). Therefore, com-
municative strategies used in English and Azerbaijani
discourse may reveal cultural attitudes toward author-
ity, social distance, and interpersonal relations. Com-
parative discourse analysis allows researchers to iden-
tify culturally marked communicative models and in-
terpret their pragmatic functions within interaction.

The comparative analysis conducted in this study
demonstrates that English and Azerbaijani communica-
tive systems possess both universal and culturally spe-
cific characteristics. Both languages employ verbal
communication as a means of maintaining social rela-
tions, expressing emotions, and organizing interper-
sonal interaction. However, the pragmatic realization of
communicative intentions differs considerably depend-
ing on cultural context and national communicative tra-
ditions. English discourse generally demonstrates
greater indirectness and communicative neutrality,
whereas Azerbaijani verbal interaction reflects emo-
tional expressiveness, collectivist orientation, and re-
spect-based etiquette norms.

Conclusion.

The conducted research on the cross-cultural as-
pects of verbal communication in English and Azerbai-
jani has demonstrated that language functions not only
as a means of information exchange but also as an im-
portant indicator of cultural identity, social relations,
and national mentality. The comparative analysis of
communicative behavior in both languages reveals that
verbal interaction is deeply influenced by historical tra-
ditions, sociocultural norms, pragmatic conventions,
and culturally determined models of communication.
As a result, communicative strategies used by speakers
of English and Azerbaijani reflect different approaches
to interpersonal relations, speech etiquette, and social
interaction.

The study has shown that English verbal commu-
nication is generally characterized by indirectness,

pragmatic flexibility, individual orientation, and a ten-
dency toward maintaining personal space and commu-
nicative neutrality. In contrast, Azerbaijani communi-
cative behavior demonstrates stronger emotional ex-
pressiveness, collectivist orientation, hospitality-based
interaction, and respect-centered speech etiquette.
These features are manifested in greeting expressions,
forms of address, requests, apologies, gratitude formu-
las, conversational patterns, and other speech acts func-
tioning in both formal and informal discourse.

The findings of the research also confirm that
communicative behavior cannot be interpreted exclu-
sively from a linguistic perspective, since language and
culture exist in a close and inseparable relationship.
Verbal communication reflects the worldview, moral
values, social hierarchy, and behavioral norms of a par-
ticular linguistic community. Therefore, the successful
interpretation of communicative acts requires an under-
standing of both linguistic structures and cultural con-
text. The comparative examination of English and
Azerbaijani communicative systems has allowed the
identification of both universal and culture-specific
characteristics of interpersonal interaction.

Furthermore, the study emphasizes the signifi-
cance of intercultural communicative competence in
the modern globalized world. In multilingual and mul-
ticultural environments, effective communication de-
pends on the ability to recognize pragmatic distinctions,
culturally marked expressions, and communicative ex-
pectations of different language communities. The lack
of such competence may lead to misunderstanding,
communicative failure, or pragmatic inadequacy during
intercultural interaction.

In conclusion, the present research contributes to
the development of comparative linguistics, pragmat-
ics, sociolinguistics, discourse analysis, and intercul-
tural communication studies. The results obtained in
the article may be applied in foreign language teaching,
translation studies, intercultural communication train-
ing, and further theoretical investigations related to
communicative behavior and cultural linguistics. The
research also creates a foundation for future studies de-
voted to the analysis of communication strategies in
different linguistic and cultural contexts.
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COHERENCE AND LEGISLATIVE TEXTS

Abstract

The article deals with the concept of coherence. It writes about concept as a very multifaceted and complex
phenomenon in modern philosophical and logical discussions. It is highlighted in the article that the correct ap-
plication of this concept, especially in legal discourses and legislative texts, is one of the main factors determining
the effectiveness of normative consistency and legal reasoning. Coherence is reported not to be limited only to
linguistics and text structure, but is also associated with ensuring the meaning and logical connection between
normative elements in the article.

Besides, the article states that the concept of coherence plays an important role in the analysis of legal texts
and their correct interpretation. It is observed that in order to determine whether coherence exists, it is necessary
to pay attention not only to the internal structure of the text, but also to its contextual framework. The constraint
satisfaction model that was proposed by P. Thagard has been touched upon in the article too. It underlines that
according to P. Thagard, coherence is formed by meeting a number of positive and negative constraints. Positive
constraints reflect compatible relationships between elements, and negative constraints reflect contradictory re-
lationships.

The article also analyzes the problem of coherence as the distribution of this set of elements in such a way
that the maximum consistency between the accepted and rejected parts is achieved. It is reported in the article that
if there is a positive relationship between two elements, they should either be accepted together or rejected to-
gether. If there is a negative relationship, only one can be accepted - the other must be rejected. This mechanism
can be used as the main method for ensuring the logical integrity and expediency of the structure of legislative

texts.

Key words: legislation, legal discourse, coherence, text, structural-semantic, intelligible

The statement of the problem.

The authors dealing with the problems of
coherence  of legislative  texts reveal to
comprehensively investigate coherence in the given
texts.

Analysis of recent research and publications.

The parameters of legal discourse, its sphere of
activity, subject and leading motive, communicative
focus, i.e. regulation of social relations, and
performativity have been studied by a number of
linguists. Among the linguists are T.A. van Dijk,
M.A K. Hallidey and R.Hasan, Z.Haris, E.Benvenist,
N.E.Enkvist, V.V. Karasik, V.l. Prokhorov, V.B.
Kashkin, Y.S.Stepanov, I.V.Palashevskaya,
A.V.Bogatyeyev, P.Tiersma, |.A.Borisova, R.Sagard,

P.Gudrich, A.V.Chernyshev, LE. Popova, O.A.
Krapivkina, V.M.Boguslavski, I.S.Volskaya,
A.A.Teleshev, K.M.Morin, A.Mammadov,
F.Y.Veysalli, F.F. Jahangirov and others have

sufficiently studied the topics of discourse, legal
discourse, its means of expression, legislative texts,
their structure, etc., and we have referred to their works
and benefited from them studying the coherence of US
legislative texts.

Task statement. The purpose of the article is to
analyze the coherence of legislative texts.

Outline of the main material of the study.

The research proves that legislative texts have a
number of functions. The most important of them is the
realization of argumentation in legal texts. The role of

grammatical cohesion and coherence in the realization
of argumentation in legislative texts is undeniable.
Since legislative texts require accuracy, cohesion and
coherence in properly organized legislative texts serve
to ensure the credibility of legal justifications, the
reliability and professionalism of the text, as well as to
accurately prove and present claims with evidence. All
this leads to the need to study the structural-semantic
features of legislative texts within the framework of the
modern paradigm of language description, using
appropriate research methods. In our opinion, this
proves the relevance of the topic.

Introduction

It should be noted that coherence is not only struc-
tural, but also contextual. Coherence is formed not only
within the text, but also in the social, legal and histori-
cal context of that text. This feature is especially em-
phasized by Margolis: “Context is the main clue. If we
are faced with a pattern of thought or behavior whose
coherence is not clear, we look for the appropriate con-
text to reveal the goals and intentions behind these ele-
ments”. Margolis’s opinion shows that when interpret-
ing and applying legislative texts, the conditions in
which the text was created, legal traditions, social rela-
tions and normative expectations should also be taken
into account. This approach is especially important in
US legislation, since the constitution and federal laws
are based on multi-level and complex systems. In such
a context, coherence is determined not only by logical
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consistency, but also by the compatibility and connec-
tion of legal acts with other normative documents [1, p.
147].

Coherence is also part of logical reasoning. When
interpreting legislative texts, legal actors — judges, law-
yers and jurists — use coherence arguments to show why
certain decisions are more reasonable than other alter-
natives. In this case, both normative coherence and pur-
posive consequences are considered in context [2, pp.
534-537].

MAIN PART

DISCUSSIONS ABOUT THE PROBLEM

Among the various theoretical approaches to co-
herence, the theory of constraint satisfaction put for-
ward by P. Sagard deserves special attention. Accord-
ing to P. Sagard, the coherence of a certain set of ele-
ments is measured by the degree to which the positive
and negative constraints existing between these ele-
ments are satisfied. Here, "positive constraints" express
mutual compatibility and support relationships between
elements, while "negative constraints" indicate mutual
contradiction and incompatibility [15, p. 17].

According to P. Thagard, the coherence problem
is that the set of elements should be divided into two
parts - accepted and rejected, in such a way that as a
result of this division as many restrictions (positive or
negative) as possible are provided. Thus, if there is a
positive relationship between two elements, then for
this relationship to be coherent, either both should be
accepted or both should be rejected. If there is a nega-
tive relationship between these two elements, then only
one of them should be accepted, and the other should
be rejected [15, p. 43].

Politics can be broadly defined as “the whole com-
plex of interactions between people living in society”.
However, more specifically, it is also expressed as “the
art or science of government” or “the struggle of vari-
ous interest groups or individuals for power and leader-
ship” [17]. These aspects of meaning reflect two main
areas of social life: on the one hand, the struggle be-
tween those who want to establish the dominance of
power and those who oppose it, and on the other hand,
the joint efforts of people and institutions in society to
resolve conflicts of interest [3, p. 3]. Therefore, the
study of political discourse reflects its multifaceted na-
ture and covers a wide range of topics, approaching it
with different analytical approaches.

Two main trends in political discourse analysis
[16, p. 398] notes: the first is that political discourse it-
self is political, that is, that researchers are political ac-
tors by supporting or condemning ideologies (this ap-
proach is applied, for example, by researchers within
the framework of critical discourse analysis; the second
is to analyze political discourse simply as a type of dis-
course [16, pp. 398]. This study adopts the second ap-
proach and emphasizes objective analysis in the study
of political discourse.

The study of political discourse also involves the
interaction between language and ideology. Language
is a tool that politicians use to establish power relations
and to force others to accept their ideological represen-
tations. However, understanding political discourse re-

quires the analysis of various social, psychological, cul-
tural, ideological and linguistic factors, since political
actors use language to demonstrate their ideological po-
sitions. They express meanings through.

The ideological dimension of the language of po-
litical discourse is covered by critical linguistics and
critical discourse analysis, which examine how lan-
guage shapes social practices and how these practices
maintain power relations [7, p. 19]. For example, how
can language ideology be used to maintain and change
power relations in social systems? In response to this
question, [8, p. 5] suggest that language be considered
an ideology: “Language is a system of categories and
rules based on fundamental assumptions about the
world.”

Language choices and pragmatic influence are
among the strategies that politicians use to assert their
positions and to construct certain images and meanings.
For example, P. Chilton and K. Schaffner [4, pp. 211]
identify three main strategic functions of language: (1)
coercion, (2) (de)legitimization, and (3) (de)representa-
tion. Through these strategies, politicians can
strengthen their positions and construct images that
support them.

These approaches are particularly relevant in the
context of US legislation. Legislative processes in the
US raise numerous issues related to the manipulation of
political discourse and ideological representation. For
example, in legislative debates, politicians seek to in-
crease their political power by directing the discourse
and aligning the audience with their ideological frame-
works, rather than simply expressing their positions.
The strategic use of language, the legitimization of dis-
course, and the representation of power are important
factors in these processes.

In this context, the presentation and interpretation
of actions and decisions in US law serve to preserve
ideological principles and social roles. Also, any dis-
cussion or legislative decision does not end with its im-
pact on the local audience; it can also be understood in
a deeper sense in the wider community, when compared
with previous speeches and when linked to the speeches
of opponents. Coherence (consistency and internal con-
sistency) acts as an important principle in legal thinking
and in the justification of judicial decisions. Coherence
contributes to the justification of legal decisions not
only from a logical perspective, but also from a social,
ethical, and epistemological perspective. For this rea-
son, the following questions are of central importance
in legal theory: Why is coherence considered valuable
in the context of law? Why should coherence play a key
role in the justification of judicial decisions?

These types of questions are called second-order
questions, that is, they examine the arguments that can
be presented for the application of coherence as a stand-
ard of legal reasoning. There are several main reasons
for pursuing coherence in legal decision-making. These
reasons can be broadly divided into three categories:
epistemic reasons, practical reasons, and constitutive
reasons [9, p. 56].
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Epistemic reasons

The first and most important argument for the jus-
tification of coherence is put forward at the epistemo-
logical level. The correctness of a legal decision is often
determined by the extent to which it is consistent with
previous decisions and legal principles. If a decision is
consistent with previous legal precedents and norma-
tive rules, this strengthens the conclusion that this deci-
sion is “closer to the truth” [5, p. 243]. Thus, coherence
serves the systematic construction of legal knowledge
and the stability of legal knowledge. The “constraint
satisfaction” model proposed by P. Sagard also shows
that an idea or decision is considered more reasonable
and acceptable if it is logically and morally consistent
with other elements [15, p. 125].

Practical reasons

The second group of reasons is of a practical na-
ture. The application of the legal system is measured
not only by theoretical consistency, but also by practi-
cal effectiveness. If there is inconsistency and contra-
diction between court decisions, this negatively affects
legal stability and citizens' confidence in the law. Co-
herent legal decisions, on the other hand, create in citi-
zens the impression that the legal system is fair and re-
liable. In addition, coherence allows lawyers and
judges to demonstrate more structured and predictable
approaches in the decision-making process [13, p. 74].

Constitutive reasons

The third group of reasons is constitutive, that is,
related to the essence of law itself. Legal systems are
not just a set of rules, but also integral structures formed
on the basis of certain values and principles. Coherence
serves to preserve this structure and maintain the inter-
nal logic of the system. In other words, the perception
of the legal system as a coherent system in itself re-
quires the preservation of this coherence in its legal de-
cisions. In this regard, R. Dworkin, in his approach to
"viewing law as a principle", evaluates coherence as a
central element of law [5, p. 143].

Coherence is not only an element of legal logic,
but also one of the main guarantors of legal legitimacy,
fairness and stability of the system. Coherent legal rea-
soning facilitates the adoption of decisions both at the
intellectual and public levels and strengthens the nor-
mative force of law.

The coherence of the legal system is assessed as
one of the main features of US legislative texts at the
structural and content levels. Coherence here is not lim-
ited to ensuring normative consistency, but also serves
to systematically and logically link legal concepts with
each other. Thus, coherence is assessed as an “ideal fea-
ture” of law: “A fundamental but not absolute value in
every legal system” [1, p. 369], and it occupies a central
place in legal conceptual approaches in this field.

Within the coherence model, legal norms and ter-
minological structures in US law reflect logically inte-
grated conceptual relationships. These relationships
play an important role in shaping the relationships be-
tween the main legal categories - liability, tort, contract,
fairness, etc. Coherence ensures that the legal system as
a whole makes sense and is intelligible - this is one of
the main functional requirements of law [2, p. 179].

In the US legal system, coherence is also closely
related to the concept of legitimacy. A high level of in-
ternal consistency of normative texts and laws gives the
legal system a higher moral and public trust. Thus, a
coherent legal system is considered to have greater
moral authority than incoherent systems.

The application of coherence in US legislative
texts contributes to the realization of legal values, in-
cluding legal certainty. Legal certainty — the stability,
predictability and transparency of law — is strengthened
by easier memorization, application and compliance
with legal norms in a coherent legal system.

At the level of conceptual relations, coherence acts
as a guarantor of legal equality. This means that the
same legal approach can be taken to similar legal situ-
ations only if the rules are applied consistently and sys-
tematically. At the same time, coherence creates the ba-
sis for legal processes and decisions to be more flexible
and result-oriented by increasing the effectiveness and
efficiency of law [14, p. 106]. However, in US legal lit-
erature, there are also cases where approaches aimed at
coherence are met with critical views. In some cases,
an excessive commitment to coherence can prevent
progressive normative changes that respond to new le-
gal needs. This can result in a conservative framework
that may be at odds with the dynamism of the law.

Although the concept of coherence is of great im-
portance in legal theory, there are also a number of
valid criticisms directed against this concept. The initial
point of criticism is that whether a legal system is co-
herent or not does not provide any information about
the correctness or moral validity of the underlying prin-
ciple or legal rationale. In other words, the coherence
of a legal system does not mean that it is a “good” or
“just” system. The second criticism is that there are no
objectives and generally accepted criteria for determin-
ing the level of coherence of legal systems compared to
each other. The concept of coherence is considered to
be a property that varies in degrees, and therefore there
are no normative rules that prove that one legal system
is more coherent than another. At the same time, focus-
ing only on coherence may be ineffective if there is no
common agreement within society on the solution of
legal problems or situations. In such cases, coherence
may narrow legal discussions and ignore diverse per-
spectives. In addition, it is noted that a coherent legal
system may have a number of additional negative con-
sequences. For example, the desire to achieve complete
coherence in the legal system may reduce the flexibility
and adequacy of the system, as well as create obstacles
to experimentation and innovation in the creation and
development of law. It is noted that additional positive
aspects, such as legal certainty, may exist not only in
fully coherent systems, but also in partially or incoher-
ent legal systems. At the same time, measures such as
simplification of legislation to achieve coherence
should not be implemented at the expense of the quality
of legal acts and the realization of the main goals of the
legal system.

Another criticism of coherence, which is of a gen-
eral and methodological nature, is related to its termi-
nological ambiguity. Although various legal theorists
have tried to define coherence, it is emphasized that this
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concept still remains “difficult to explain and vague”.
According to Pethick, the ambiguity of the concept of
coherence stems from the incorrect methodological ap-
proach to explaining its conceptual essence. Thus, the
properties of objects considered coherent, such as a le-
gal system — for example, intelligibility — are some-
times misinterpreted as properties of coherence itself.

According to A. S. Pigolkin’s approach, coher-
ence simply means “staying together” or “standing to-
gether”. However, the numerous explanations pre-
sented in the literature are actually manifestations of
coherence only in certain cases and do not fully express
the general concept of coherence in legal theory [12, p.
27].

This methodologically incorrect approach can also
be applied to categories of types of coherence (for ex-
ample, normative coherence). These types actually only
explain how different objects — for example, normative,
principled or structural-level concepts — are coherent,
but do not determine the general nature of coherence.
In the context of these criticisms, it should be empha-
sized that although coherence in US legislative texts
acts as one of the main structural principles both within
legal texts and in their intersystemic relations, this ap-
proach should not be one-sidedly idealized. Although
the coherent presentation of legal concepts creates nor-
mative stability and legal certainty, it can also slow
down the development of law, prevent flexible legal
regulation and complicate the adaptation of law to so-
cial realities.

Thus, in the framework of the dissertation, these
critical approaches should also be taken into account
when studying legal concepts and conceptual relation-
ships in the coherence model, and along with the func-
tional possibilities of coherence, its theoretical and
practical limitations should also be analyzed. Coher-
ence has a deeper meaning not only as internal con-
sistency and compatibility, but also in terms of the in-
tegrity of the legal system and its compliance with nor-
mative principles. The practical definition of coherence
is presented as follows, based on certain specific and
verifiable criteria:

Legal norms should not contradict each other, that
is, there should be internal consistency and coherence
within the system;

Legal norms should be based on the same princi-
ple(s) or reasoning logic;

Legal norms should serve to implement those prin-
ciples or logic. According to this model, normative co-
herence alone is not enough for a legal system to be
considered coherent; at the same time, it is also im-
portant that legal norms work towards common goals
and principles. In studies based on this definition, the
concept of "full coherence" is also encountered, which
implies the full fulfillment of all the mentioned criteria.
However, the question of whether full coherence at this
level is both possible and desirable is a subject of criti-
cism.

In European Union law (and in the context of this
model, parallel approaches can be found in US law) the
concepts of both “consistency” and “coherence” are en-
countered. For example, Article 7 of the Treaty on Eu-

ropean Union mentions the need to ensure the con-
sistency of policies and activities [10, p. 5]. However,
neither the EU Treaties nor the US legislative texts
make a clear distinction between these two concepts
and their explanation is not given clearly.

In the context of the European Union’s Better
Regulation policy, coherence is defined as “the assess-
ment of how different activities work together, to what
extent they are compatible or conflicting with each
other”. This definition includes both approaches that
create synergies and serve common goals, as well as
situations that may lead to conflicts of objectives. This
approach shows that coherence is not only related to in-
ternal structure, but also to legal objectives and princi-
ples.

CONCLUSION

Based on these definitions, in the context of the
research work, in accordance with the coherence model
in US law, it can be concluded that the conceptual sta-
bility of a legal system is closely related not only to the
content of the norms, but also to the legal principles un-
derlying them - for example, concepts such as constitu-
tional values, legal equality, legal certainty. The coher-
ence and interrelationship of legal concepts - for exam-
ple, freedom and security, individual rights and the
public good - should be assessed within the framework
of coherence.

Legislation or legal discourse is a form of written
communication represented by texts of the legal envi-
ronment and various speech genres. Legal discourse is
considered to be the main communicative unit of com-
munication between representatives of the legal com-
munity.

In English, argumentation in legislative texts is re-
alized through grammatical cohesive means.

Structural-semantic features of US legislative
texts, their composition, structure, argumentation in
legislative texts is realized through a number of gram-
matical means.

The issue of coherence in legislative texts is a very
important issue and special attention should be paid to
it when compiling texts of this type.

Coherence ensures that the legal system as a whole
makes sense and is intelligible, which is one of the main
functional requirements of law.

The role of grammatical cohesion in the imple-
mentation of argumentation in English legislative texts
is decisive, since it supports the logical structure, clarity
and persuasive force necessary for legal communica-
tion.
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Abstract.

The present study examines the interrelationship between language, culture, and communication in English
and Azerbaijani from comparative linguistic and sociocultural perspectives. Language is regarded not only as a
system of communication but also as a reflection of cultural identity, national mentality, and social interaction.
The research focuses on the analysis of communicative behavior, speech etiquette, and culturally specific linguistic
patterns functioning in English and Azerbaijani discourse. Particular attention is devoted to the role of sociocul-
tural norms and pragmatic conventions in shaping verbal communication strategies within different linguistic
communities.

The study is based on comparative, descriptive, functional, and pragmatic methods of linguistic analysis. The
research investigates communicative units such as greetings, requests, apologies, gratitude expressions, and forms
of address that demonstrate both universal and culture-specific characteristics of interpersonal interaction. The
findings reveal that English communicative behavior is generally characterized by indirectness, pragmatic flexi-
bility, and individual orientation, whereas Azerbaijani verbal communication reflects emotional expressiveness,
collectivist tendencies, and respect-oriented interactional norms.

The article emphasizes that successful intercultural communication requires not only linguistic competence
but also an understanding of cultural and pragmatic distinctions between languages. The results of the research
contribute to comparative linguistics, sociolinguistics, intercultural communication studies, discourse analysis,
and foreign language teaching methodology.

Adnotasja.

Niniejsze badanie analizuje wzajemne relacje miedzy jezykiem, kulturq i komunikacjqg w jezyku angielskim
oraz azerskim z perspektywy jezykoznawstwa porownawczego i socjokulturowego. Jezyk jest postrzegany nie tylko
Jako system komunikacji, lecz takze jako odzwierciedlenie tozsamosci kulturowej, mentalnosci narodowej oraz
interakcji spotecznych. Badanie koncentruje sig¢ na analizie zachowan komunikacyjnych, etykiety jezykowej oraz
kulturowo uwarunkowanych wzorcow jezykowych funkcjonujgcych w dyskursie angielskim i azerskim. Szczegdlng
uwage poswiecono roli norm socjokulturowych i konwencji pragmatycznych w ksztattowaniu strategii komunikacji
werbalnej w roznych wspolnotach jezykowych.

Badanie opiera si¢ na metodach poréwnawczej, opisowej, funkcjonalnej oraz pragmatycznej analizy jezykoz-
nawczej. Analizie poddano jednostki komunikacyjne, takie jak powitania, prosby, przeprosiny, wyrazenia
wdziecznosci oraz formy adresatywne, ktore ukazujq zaréwno uniwersalne, jak i kulturowo specyficzne cechy in-
terakcji miedzyludzkich. Wyniki badan wskazujq, ze angielski model komunikacji charakteryzuje si¢ zazwyczaj
posrednioscig, pragmatyczng elastycznosciq i orientacjq indywidualistyczng, podczas gdy azerska komunikacja
werbalna odzwierciedla ekspresyjnos¢ emocjonalng, tendencje kolektywistyczne oraz normy interakcyjne oparte
na szacunku.

Artykut podkresla, ze skuteczna komunikacja migdzykulturowa wymaga nie tylko kompetencji jezykowych,
ale rowniez zrozumienia kulturowych i pragmatycznych roznic miedzy jezykami. Wyniki badan stanowig wkiad w
rozwoj jezykoznawstwa porownawczego, socjolingwistyki, badan nad komunikacjq miedzykulturowq, analizy dys-
kursu oraz metodyki nauczania jezykow obcych.

Keywords: language and culture, verbal communication, cross-cultural communication, pragmatics, socio-
linguistics, communicative behavior, discourse analysis, intercultural competence, English language, Azerbaijani
language

Stowa kluczowe: jezyk i kultura, komunikacja werbalna, komunikacja miedzykulturowa, pragmatyka, soc-
jolingwistyka, zachowania komunikacyjne, analiza dyskursu, kompetencja miedzykulturowa, jezyk angielski, jezyk
azerski.
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Introduction.

In contemporary linguistic scholarship, the corre-
lation between language, culture, and communication
occupies a central position within the fields of sociolin-
guistics, pragmatics, discourse analysis, and intercul-
tural communication studies. Language is not merely a
structural system of grammatical and lexical units; it
also functions as a cultural and cognitive phenomenon
reflecting the historical development, social values, na-
tional mentality, and communicative behavior of a par-
ticular linguistic community. Consequently, communi-
cation represents a multidimensional process through
which cultural experience, social norms, and collective
knowledge are transmitted and interpreted within soci-
ety.

The intensification of globalization and intercul-
tural interaction has significantly increased scholarly
interest in comparative studies devoted to communica-
tive behavior and culturally conditioned linguistic pat-
terns. In multilingual and multicultural environments,
successful communication depends not only on linguis-
tic competence but also on the understanding of prag-
matic conventions, sociocultural norms, and communi-
cative expectations characteristic of different language
communities. Therefore, the investigation of verbal
communication from a cross-cultural perspective con-
tributes to the identification of both universal and cul-
ture-specific mechanisms of interpersonal interaction.

English and Azerbaijani belong to different lin-
guistic families and cultural traditions, which results in
distinctive communicative systems and speech behav-
ior models. English communicative culture is com-
monly associated with indirectness, pragmatic flexibil-
ity, communicative neutrality, and individual-oriented
interaction. Azerbaijani verbal communication, by con-
trast, demonstrates stronger emotional expressiveness,
collectivist orientation, hospitality-based interaction,
and respect-centered speech etiquette. These distinc-
tions are manifested in greeting formulas, forms of ad-
dress, requests, apologies, gratitude expressions, and
other communicative units functioning in interpersonal
and institutional discourse.

The interrelation between language and culture
has been emphasized by numerous scholars who argue
that language reflects collective worldview and cultur-
ally specific patterns of social interaction. From this
perspective, verbal communication should be inter-
preted within its sociocultural context rather than as an
isolated linguistic phenomenon. Comparative analysis
of communicative behavior enables researchers to ex-
amine how cultural values and pragmatic norms influ-
ence the realization of communicative intentions in dif-
ferent linguistic environments.

The present study aims to investigate the relation-
ship between language, culture, and communication in
English and Azerbaijani through comparative linguistic
and sociocultural analysis. The research focuses on
communicative behavior, speech etiquette, and cultur-
ally marked verbal strategies functioning in both lan-
guages. The methodological framework of the study is
based on comparative, descriptive, functional, and
pragmatic approaches to linguistic analysis. The find-
ings of the research may contribute to the development

of comparative linguistics, sociolinguistics, pragmat-
ics, intercultural communication studies, discourse
analysis, and foreign language teaching methodology.

Comparative Analysis of Language, Culture,
and Communication in English and Azerbaijani

Language and culture represent inseparable com-
ponents of human communication and social interac-
tion. In contemporary linguistics, language is inter-
preted not only as a system of grammatical and lexical
structures but also as a cultural mechanism reflecting
national identity, historical traditions, social values,
and collective worldview. Communication functions as
the principal means through which cultural knowledge
and social experience are transmitted within society.
According to Sapir, language and culture exist in a re-
lationship of mutual influence, since linguistic struc-
tures reflect patterns of thought and behavioral norms
characteristic of a particular community (Sapir, 1921).
Consequently, verbal communication should be exam-
ined not only from a linguistic perspective but also
within its sociocultural and pragmatic context.

The rapid development of globalization and inter-
national interaction has intensified scholarly interest in
intercultural communication studies. In multilingual
and multicultural environments, communication be-
tween representatives of different linguistic communi-
ties requires both linguistic competence and sociocul-
tural awareness. Hall emphasizes that communicative
behavior is strongly influenced by cultural background,
social conventions, and collective behavioral models
(Hall, 1976). Therefore, speakers belonging to different
cultures may interpret identical communicative acts
differently depending on their cultural expectations and
pragmatic norms. Such distinctions frequently become
a source of communicative misunderstanding during
intercultural interaction.

English and Azerbaijani belong to different lin-
guistic families and cultural traditions and therefore
demonstrate distinctive communicative systems. Eng-
lish communicative culture is generally characterized
by indirectness, communicative neutrality, pragmatic
flexibility, and individual-oriented interaction. Brown
and Levinson argue that English speakers frequently
employ indirect speech acts and mitigating expressions
in order to preserve interpersonal balance and minimize
communicative pressure (Brown & Levinson, 1987).
Requests such as “Could you help me?” or “Would you
mind opening the window?” illustrate the tendency to-
ward indirect and pragmatically softened communica-
tion in English discourse. Such communicative strate-
gies are closely connected with the cultural importance
of personal autonomy and individual rights within Eng-
lish-speaking societies.

Azerbaijani communicative behavior, by contrast,
reflects stronger emotional expressiveness, collectivist
orientation, hospitality traditions, and respect-centered
speech etiquette. In Azerbaijani discourse, forms of ad-
dress, greeting expressions, and communicative formu-
las frequently indicate social hierarchy, age differences,
and interpersonal solidarity. Respect toward elders and
guests occupies a central position within Azerbaijani
communicative culture and significantly influences
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verbal interaction. Similar conclusions are presented in
the research conducted by Shahbazli, who states that
communicative politeness strategies in English and
Azerbaijani are realized through different sociolinguis-
tic and cultural mechanisms shaped by national com-
municative traditions (Shahbazli, 2024).

Speech etiquette represents one of the most signif-
icant aspects of verbal communication and includes
culturally accepted communicative formulas function-
ing in different social situations. Greeting expressions,
apologies, gratitude formulas, invitations, compli-
ments, and requests are shaped by sociocultural norms
and pragmatic expectations. Crystal notes that speech
etiquette functions as a mechanism for maintaining
communicative harmony and regulating social relations
within society (Crystal, 2003). In English communica-
tive culture, etiquette formulas are often concise, neu-
tral, and standardized, whereas Azerbaijani speech eti-
quette demonstrates stronger emotionality and sym-
bolic cultural meaning. The use of honorific
expressions and respectful forms of address occupies
an important position within Azerbaijani communica-
tive interaction.

The theory of speech acts developed by Austin and
Searle explains that utterances perform functional and
social actions in communication rather than serving ex-
clusively informative purposes (Searle, 1969). Re-
quests, apologies, promises, compliments, and refusals
may differ considerably across cultures because com-
municative intentions are realized according to cultur-
ally specific pragmatic conventions. English speakers
frequently employ indirect structures and mitigating
devices to soften communicative impact and preserve
interpersonal politeness. Azerbaijani speakers, how-
ever, tend to rely more heavily on contextual under-
standing, emotional intonation, and culturally shared
assumptions during communication. These distinctions
demonstrate the close relationship between language,
culture, and communicative behavior.

An important aspect of intercultural communica-
tion is communicative competence. Hymes introduced
this concept in order to emphasize that successful com-
munication requires not only grammatical knowledge
but also sociocultural and pragmatic awareness
(Hymes, 1972). Speakers must understand when,
where, and how particular linguistic forms should be
used within specific communicative contexts. The ab-
sence of intercultural communicative competence may
result in pragmatic failure, misunderstanding, or com-
municative conflict. Consequently, the study of lan-
guage and culture plays a significant role in foreign lan-
guage teaching methodology and intercultural commu-
nication training.

From a sociolinguistic perspective, communica-
tive behavior is influenced by factors such as age, pro-
fession, gender, education, and social status. Different
societies develop distinctive communicative norms and
interactional styles reflecting collective identity and so-
cial organization. Hofstede argues that collectivist so-
cieties prioritize interpersonal solidarity and group-ori-
ented interaction, whereas individualistic cultures em-
phasize communicative independence and personal
autonomy (Hofstede, 2001). These distinctions become

particularly evident in the comparative analysis of Eng-
lish and Azerbaijani communicative systems. Azerbai-
jani communicative interaction demonstrates stronger
emotional involvement and solidarity-oriented behav-
ior, while English discourse tends to prioritize commu-
nicative restraint and interpersonal distance.

Discourse analysis also contributes to the under-
standing of verbal communication within sociocultural
context. Fairclough emphasizes that discourse reflects
ideological structures and power relations existing
within society (Fairclough, 1995). Consequently, com-
municative strategies functioning in English and Azer-
baijani discourse reveal different cultural attitudes to-
ward authority, politeness, interpersonal relations, and
social hierarchy. Comparative discourse analysis ena-
bles researchers to identify culturally marked commu-
nicative models and explain their pragmatic functions
within interpersonal interaction.

The analysis conducted in the present study
demonstrates that language, culture, and communica-
tion form an integrated system in which linguistic struc-
tures and communicative behavior are shaped by soci-
ocultural values and pragmatic norms. Although Eng-
lish and Azerbaijani communicative systems share
universal communicative functions, their interactional
models and pragmatic realizations differ considerably
according to cultural traditions and national mentality.
Therefore, successful intercultural communication re-
quires both linguistic competence and deep understand-
ing of cultural and pragmatic distinctions between dif-
ferent linguistic communities.

Conclusion

The present study has demonstrated that language,
culture, and communication constitute inseparable and
mutually dependent components of human interaction.
The comparative analysis of English and Azerbaijani
verbal communication confirms that communicative
behavior is shaped not only by linguistic structures but
also by sociocultural values, historical traditions, prag-
matic conventions, and national mentality. Conse-
quently, language functions as a reflection of collective
cultural consciousness and serves as a mechanism for
the transmission of social norms and interpersonal rela-
tions within a particular linguistic community.

The research findings reveal that English commu-
nicative culture is generally characterized by indirect-
ness, pragmatic flexibility, individual orientation, and
communicative neutrality, whereas Azerbaijani verbal
communication demonstrates stronger emotional ex-
pressiveness, collectivist tendencies, hospitality-based
interaction, and respect-centered speech etiquette.
These distinctions become evident in forms of address,
greeting formulas, requests, apologies, gratitude ex-
pressions, and other speech acts functioning in both for-
mal and informal discourse. At the same time, the study
confirms the existence of universal communicative
principles shared by both linguistic systems despite
their structural and cultural differences.

The investigation further indicates that successful
intercultural communication requires not only linguis-
tic competence but also sociocultural and pragmatic
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awareness. Misinterpretation of culturally marked com-
municative units may result in pragmatic failure, mis-
understanding, or communicative conflict during inter-
cultural interaction. Therefore, the development of in-
tercultural communicative competence represents an
essential component of modern language education and
international communication.

From a theoretical perspective, the study contrib-
utes to the fields of comparative linguistics, sociolin-
guistics, pragmatics, discourse analysis, and intercul-
tural communication studies. The comparative exami-
nation of English and Azerbaijani communicative
systems provides a deeper understanding of culturally
conditioned speech behavior and communicative strat-
egies functioning within different linguistic communi-
ties. Furthermore, the results of the research may be ap-
plied in foreign language teaching methodology, trans-
lation studies, intercultural communication training,
and further investigations devoted to language and cul-
ture in multilingual and multicultural contexts.
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Annomauusn:

B cmamve pacemampuedaromcs ucmopudecKue acnekmaosl paseumusl peaiusayul KOHCmumyyuonHoco npaed
YenoeeKa Ha JHCUibe 8 8Uoe npedocmaeﬂemm IAHCUJTIbAL OMm zocydapcmea 8 POCCML[, aHaausupyemcs npaeosoe pecy-
Jupoeanue 002060[7(1 COYUAIbHO20 Havima u npusamuzayuu, ucwzedyiomc;z npO6]l€Mbl U nepcnekmuesvl pazeumus
O0anHoU popmbl 002060pa. ABMOPOM PAcCMAmpusaemcs CyWHOCMs 002080pa COYUAbHO20 HAUMA KaK cnocoba
npuobpemenusi umywecmsa ¢ coocmeennocms 8 Poccuu. Ilpusooumcsi oyenka ocobennocmet yHKYUOHUPOSaA-
HUs 00206‘0]706 CoOYUaAlIbHO20 Halima u oaivbHelwerl npusamu3ayuu Kak 0mMOeNIbHO20 uHcmumyma npaeda. Ha oc-
HOBe U3YUeHUsl CYOeOHOU NPAKMUKU U AHANU3A POCCUTICKO20 3AKOHOOAMENbCMBEa 0elaiomcsi 6b1600bl 0 He0OX00U-
MOCmU CO8EPULIEHCIBOBAHUS NPABOBOU DA3bl 071 IPPEKMUBHO20 Pa3sUmMus UHCIUMYMA NPUSAMU3AYUU U Npeo-
Jaz2aromcst KOHKpemHvle Mepvl N0 ONMuMu3ayuu 3aKito4erus ()02080p06 couHaﬁMa.

Abstract:

The article examines the historical aspects of the development of the realization of the constitutional human
right to housing in the form of housing from the state in Russia, analyzes the legal regulation of the contract of
social hiring and privatization, examines the problems and prospects for the development of this form of contract.
The author examines the essence of the social employment contract as a way of acquiring property in Russia. An
assessment of the features of the functioning of social employment contracts and further privatization as a separate
institution of law is given. Based on the study of judicial practice and analysis of Russian legislation, conclusions
are drawn about the need to improve the legal framework for the effective development of the institution of privat-

ization and specific measures are proposed to optimize the conclusion of social loan agreements.
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B pamkax paccMaTpuBaeMOi TeMaTHKH, 00paTHM
BHHMMaHHUE Ha TO, YTO KWJIMIIHBIE YCIOBHS MPEICTaB-
JSFOT cOO0H OJTHO M3 KITIOYEBBIX MaTepUaIbHBIX OCHO-
BaHUM KU3HU yesioBeKka. Tak, cornmacuo crathe 40 Kon-
ctutyuuu Poccuiickoit denepauyy Kaxablii 4eJOBEK,
OyIb TO TpakIaHWH I JIUIO, HE UMEIOIIee TpakIaH-
CTBa, UMEET MPaBO HA KWIHIIE, 1 HUKTO HE MOXET
OBITH TIPOM3BOJBHO €r0 JUIICH. Peanm3arusi JaHHOTO
KOHCTUTYIITHOHHOTO IIpaBa CTaja BO3MOXXHOU OJyaro-
Japst BBeJieHu1o B neiicreue XKunugHoro koaekca Poc-
cuiickoit ®enepanuu B 2005 roay, rae cratbs 49 onpe-
JIeJISIET, YTO TOCYAAapCTBO MPEJOCTABISET Ipa)kaaHaM
JKUJIbIE IOMENICHHSI HA OCHOBAHUU JIOTOBOPA COLUANb-
HOTO HaiimMa. DTO 03HAYaeT, YTO HYKIAIOIUECS B JKH-
b€ TpakJaHe, a TaKKe MPH MOAMUCAHUU MEXIyHa-
POJIHOTO JIOTOBOPA - MHOCTPAHIIBI U KT O€3 rpaXKIaH-
CTBa, TIPH MOJANMKUCAHUU COOTBETCTBYIOIIETO JIOTOBOpA
COIMAJILHOTO HaiiMa MOJIy4aroT MpaBo Ha OECCPOUHOE
MPOKUBAHUE B MPEJAOCTABIAEMOM TOCYAAPCTBOM KH-
JIbE.

JloroBop coumanbHOTO HaiiMa MPEACTaBISET CO-
6011 0co0YI0 Pa3HOBHIHOCTH APEH/IBI, I'/Ie apeH/101aTe-
JIEM MOTYT BBICTYIIATh TOJIBKO T'OCYJapCTBECHHLIC Hy6-
JIUYHO-TIPaBOBBIE 0OpazoBanus (nanee - [1I10), Takue,
kak Poccuiickas ®enepanys, ee cyOBEKTH WIM MYHH-
nunanuTeTsl. KOHKpeTHO BEIOOD MyOIMIHO-TIPaBOBOTO
00pa3oBaHMs, C KOTOPBIM OYAET 3aKJII0YaThCS JOTOBOP
COHHaﬁMa, 3aBHCHUT OT TOIO, U3 KaKOI'O0 XWIHUIIHOTO
(doHnma mpenocTaBigeTcs Xuibe (rocyaapcrsa, cyob-
eKTa M1 MyHHLunanuTera). OMHUM U3 3HAUNTEIBHBIX
OTJIMYMI JOTOBOpA COLMAIBHOTO HaliMa OT WHBIX BH-
JIOB apeH/bl SIBISIETCSI BO3MOKHOCTBH ITPHUBATHU3ALNH,
YTO TMOApa3syMeBaeT NpeoOpa3oBaHHE T'OCYAAPCTBEH-
HOT'O JKHJIbSI B 4aCTHOE. DTa BO3MOXKHOCTH TIPEI0CTAB-
JISIETCSI apeHATOPY € MOMEHTA MOJIIHUCAHUs JOTOBOPa
1, KOHECYHO, UMECCT CBOU HIOAHCHI 1 OI'PaHUYCHUA.

®opMa rocyJapCTBEHHOH IIOMOILY B BUIE IIPELO-
CTaBJICHUA KWUJIbA HYXJIAOMUMCA CYHICCTBOBAJIA €IS
IO BBEJICHYSI IOTOBOPOB connanbHoro HaiiMa - B CCCP
rpakaaHe MOJIydald KHIIbE 4Yepe3 CHelHUaibHbIe Op-
Jiepa, KOTOpbIe YAOCTOBEPSUIM MX IPAaBO Ha MPOKHBA-
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Hue. ['oBops 00 oplepe - KUJIbe TaKKe MPEeaOoCTaBIIs-
JIOCh W3 TOCYAapCTBEHHONW COOCTBEHHOCTH, COOCTBEH-
HOCTH CYOBEKTOB H MYHHITUTIAIIUTETOB, HO KOHKPETHO
OHa MOTJIa OTHOCHTBCS, HAIpUMeEp, K 3aBoJaM, Tpel-
MPUATHAM, BOMHCKUAM YacTsM H T.II. JJaHHBIE OpraHu-
3a0dM  TPEJOCTABILLIN OPAEPHl UL IIPOKUBAHUS
CBOMM Pa0OTHHKAM IT0 COTJIACOBAHMIO C MECTHOU aj-
MuHucTpauueit. KacatenbHo mnomyuaTeneil opaepa -
HUMH MOTJIH OBITh BCE HYKTAIOIIUIACS B YITYUYIICHUC KU~
JIMIHBIX YCIOBUH IpaxkJiaHe - ManooOecreyeHHbIe ce-
MbH, pabo4ne U3 IPYruX PErnoHOB, BOGHHOCITYKAIIHE.
IIpu nonyueHun opjepa Ha CEMbIO COBEPILICHHOJICTHUE
ee WISHBI JOJUKHBI OBLTH AaTh COTJIacHe Ha Iepecerie-
HHE B COLMANBHOE XWihke. B oTmume ot qorosopa co-
UaTBPHOTO HaiiMa, opIep HE AaBal BO3MOXKHOCTH
JATEHEHINETO MMOTydeHIsI HEABIKUMOCTH B COOCTBEH-
HOCTB, BO3MO>KHOCTB TIPUBAaTH3AIMH BO3HUKIIA TOJIBKO
¢ 1991 roma. C BBeneHHeM JOroBopa COLMAIBHOIO
Haiima B 2005 rogy cucrema NpeloCTaBICHUS KUIIbs
OblTa ympoleHa u 6osiee 4eTKO MPOMKCcaHa B 3aKOHO-
JaTelbHbIX akTaXx. HecMOTps Ha 3TO, B HEKOTOPHBIX CITy-
qasgx JIOOU HPONOJDKAIOT MPOXKHUBATh HA OCHOBAHUU
OpAEPOB, IOCKOJIBKY OHHU MO-TIPEKHEMY UMEIOT 3aKOH-
HYIO CHJIy, HO 4TOOBI IPUBATU3UPOBATH JKUIIBE B JIIO-
OoM ciydae mpHUAeTcs CHavYala 3aKIIOYUTh YKa3aHHbIH
paHee I0TOBOp.

OOpatuM BHEMaHHE Ha CYTh JOTOBOpa COIHANb-
HOTO HaliMa, a IMEHHO, 3aKOHOJATEIBHO JJOTOBOP CO-
UuanbHOrO Haiima perynupyercs pasnenom I JKu-
JUITHOTO Kojekca P® - perymupyercs KoMy Kakue
OOBEKTHI HEJBMKMMOCTU IPEJOCTABIAIOTCS, Kakas
JIOJDKHa ObITH (hopMma JOoroBopa CollHaiiMa, Kakue y
CTOPOH JIOTOBOPa BO3HHKAIOT IPaBa M OOS3aHHOCTH.
Taxxe B I'paxxmanckom kojekce P® porosopy coil.
Haiima mocssmena cr. 672, koTopasi IpeanuCchIBaeT,
YTO: «K OTHOIICHHSAM, BO3ZHHUKAIOIIAM H3 JIOTOBOpA
MpUMEHSIIOTCS TpaBuia cratet 674, 675, 678, 680,
nyHkToB 1-3 cratbu 685 'K PO». Takxke nanHble pa-
BOOTHOIIICHUS PETYIUPYIOTCS pa3THYHBIMU HOPMATHB-
HbIMH akTamu [IpaButensctBa PO 1 MUHUCTEPCTB.

HanomMHumM, 9TO apeHmaTopaMu 1O TIOTOBOPY CO-
[[HAJIFHOTO HaliMa MOTYT OBITh TpakIaHe, IPU3HAHHBIE
HYXKJAIOUIMMUCS B yIYUIICHUH KUIHUIIHBIX YCIOBUH
(c. 52 KK P®). 'maBHO€ OCHOBaHHE TOCTAHOBKHU Ha
TaKOM y4eT - MaTepHalbHOE - TPaKIaHe, II0MAIb KH-
JbsI y KOTOPBIX HA YEJIOBEKa MEHBINE YUYETHON HOPMBI
B pEruoHe, MOTyT BcTaTh Ha yueT. Hanpumep, B Po-
CTOBCKOI 00J1aCTH y4eTHasi HOpMa COCTaBIIsIeT OT 6 J10
10 xB. M Ha 4YenoBeKa, a MHUHUMAaJbHAas IUIOIIA[b,
IpeJocTaBisieMas OJHOMY YeNIOBEKY, cocTaBisieT 33
KB. M.

ApeHaTopbl 1O JIOTOBOPY COLMAIBHOIO Haima
BITOJTHE MOTYT MMETh COOCTBEHHOE XHJIbE, HO UM €ro
MPOCTO MOXET He XBaTaTh II0 Y4E€THOH HOpPME IUIO-
maau(HanpuMep, eciIr MHOTO TpoxuBarommux). Kak
OBUTO yKa3zaHO paHee, NMPEIOCTaBUTh XKIJIbE Ipaxa-
Ham [ITTO MoryT TONBKO M3 cleNUanbHO 00pa3oBaH-
HBIX KHJIUIIHBIX (DOH/IOB.

OOpatuThCsl 3a 3aKIIOYEHHEM JIOTOBOpA COLI.
HaliMa clefyeT B CHEeIUATN3UPOBAHHBIA OpraH MYHU-
nunanurera. B Pocrose-Ha-/loHy, Hanpumep, B Kax-
JIOM paiioHe UMEIOTCS OTEJICHHs], 3aHUMAIOIUEeCs UC-

KIIIOYHUTENIEHO BOIPOCAMH B cdepe oIl HaiiMa U mpu-
Batu3auuu. JloroBop colMasbHOTO HaliMa 3aKio4a-
eTcs Ha O6eCCPOTHO, Y apeHIaTOPOB BOSHUKAET 003aH-
HOCTBH CIICIUTH 32 COCTOSIHHUEM JKHIJIOTO ITOMEUICHWS,
CBOEBPEMEHHO YIUIAaYMBATh IUIATY 32 JKIIBEE U KOMMY-
HaJIbHBIC YCIYTH, HAJIOT HAa HEIBH)KMMOCTH Ha KIIIbE
0 JOTOBOPY HE B3nMaeTcs. JKuier MoXeT cBOOOIHO
MPOTKCHIBATh B TOMEIEHUH HUHBIX TPaKJaH, HO CTOUT
YUUTHIBATh TPEOOBAHUSI TI0 YIETHONH HOPME ILTONIA/IH.
JaHHoe *uibe MOXHO Jaxe cybapenaoBatb. Ho Bce
ke 0e3 mpuUBaTH3allMM y KWIBLIOB HMEETCS MpPaBo
TOJIBKO TOJIb30BaThCsl MoMelieHneM. M Bce ke Hajo
YUHUTBIBATh, YTO €CIIH KIUTBE HE YCTPauBaeT apeHOaTo-
pOB, OHH B 000 MOMEHT MOTYT BOCIIOJIB30BATHCS
IIpaBOM OOMEHa COIMAJIBHOTO XKIIIBS Ha APYTOE.

Kpowme Toro, noiaraemMm HeoOXOIMMBIM ITpOaHAIIH-
3MPOBAThH MIPHUBATU3AIMIO HA OCHOBAaHUH JOTOBOPA CO-
OUAIFHOTO HaiiMa, HO BCE JK€ CTOUT YIIOMSHYTh, YTO B
P® 3akoHOIaTENBCTBO NMPENOCTABIIET MHOKECTBO Ba-
PHAHTOB AJIsl IPHOOPETEHUSI TOCYIapCTBEHHOTO HMY-
niecTBna. B YaCTHOCTH, MNpHUBATU3alMA Ha OCHOBAHWU
JloroBopa coil. Haitma perynupyetcst @3 Ne 1541-1 "O
MIpUBaTU3aIMHU XKWIKIIHOTO (oHna B Poccuiickoii de-
nepanun”. Ilo HEMY y apeHJATOPOB MOSBISAETCS HC-
KITIOYHTENbHAS BO3MOXKHOCTH TpPHOOpEeTeHHs B c00-
CTBCHHOCTH KHJIbSI, SIBIIIOIIETOCS 00BEKTOM MX JOTO-
Bopa comuampHOro HaiiMa. JKunpe mepemaercs
OecrutaTHO, O3 TPOBENCHUS TOPTOB, YTO H SIBIACTCS
peanm3anyell KOHCTUTYLIIMOHHOTO TpaBa TpaXkIaH Ha
HKIITBE.

Takxe, pacCMOTPHUM OCOOCHHOCTH PEryJIHpOBa-
HUA JOTOBOpPA COLAIbHOIO HaiiMa W mpuBaTtu3aunuu. B
Ka)IOM MPaBOOTHOIICHUU €CTh CBOM OCOOCHHOCTH U
Ka3yChl, M IPEIOCTABIIEHUE COIIMAITLHOTO YKIIIbs HE SIB-
JIIETCS UCKITIOUCHHUEM.

OpHako MpaBwmiia MOTYT MMETh CBOM OCOOCHHO-
CTH, KaK, HalpruMep, BO3MOKHOCTh MPUBATU3AIIUH IS
rpakIaHIHHA MOXET UCIIOIb30BAThCS JIUIIH SAHHOKIBI
- Jajiee YeNOBEK He OYJIeT SIBISATHCS HYXIAIOIIHMCS B
YITy9IICHUH YKAIAITHBIX YCIOBH. OHAKO, €CII HeCO-
BEPIICHHOJICTHIM OBLIIa ITOTydeHa OIS IIPUBATH3HPO-
BaHHOW KBapTUPHI, B COBEPIICHHOJIETHEM BO3PAaCTe
TpaXJaHWH BHOBb UMECT MpPaBO Ha NPpUBATHU3AIUIO HO-
BOI'0 XuJibs. IHaYe BOCCTAaHOBHUTH IpaBoO IpUBaTU3a-
LY KUJIbS 110 JOTOBOPY COLMAIBLHOIO HAaliMa 3aKOH U
cyneOHast MpaKkTHKa He ipeaycMaTpuBaioT. Hampumep,
Jake BEpHYB IIPUBATU3NPOBAHHYIO KBaPTHUPY 00paTHO
B TOCYJApCTBCHHYI) COOCTBCHHOCTh, TPaXKIAaHUH HE
BOCCTAHOBHUT ceO€ MpaBO HAa MPHUBATU3AIMIO JPYrOH
COOCTBEHHOCTH.

Ecnu rpakiaHuH HEe UMEET BO3MOKHOCTH IPOKH-
BaTh B COLMANILHON KBapTUpE (HAPUMEp, HAXOTUTCS B
apMuH, 3a TpaHUIEH, B MeCTax 3aKIIOYeHUS) WU
HUMECT BO3MOXXHOCTh, HO (baKTI/I‘IeCKI/I TaM HE )XUBECT, TO
B JTIFOOOM ClTydae Mpy NMPUBATU3AINN OH MOJIYIHUT CBOIO
JIOJIF0 COOCTBEHHOCTH B TOMEIIEHUU HAa OCHOBAaHUU
TOTO, YTO OBIJ TaM MPOIHUCAH.

Ecnmu rpaknmaHuH HE MMeeT BO3MOXKHOCTH Oec-
IJIATHO MIPUBATU3UPOBATH JKUJIO€ MIOMEIIEHUE 110 JOTO-
BOPY COLMAILHOT'O HaliMa, TO OH BCET/1a MOXKET MPHUO00-
pecTu ero BO3Me3AHO - Ha ocHoBaHuu 178-®3 "O npu-
BAaTU3ALMU TOCYAAPCTBEHHOIO W MYHULMUIAIBHOTO
uMmymiecTsa" - eIMHCTBEHHOE, TPAXIaHUH OyICT IMETh
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BO3MOJXKHOCTb IOJYYUTh JKHJIbE TOJBKO MO pe3yibTa-
TaM TOPrOB C APYTHMH MOKYTIaTEISIMU.

Ha ocroBarnn @3 "O npuBaTH3aIHAN KITUITHOTO
tdorma B Poccuiickoit denepanun” KOMHATH B 001IIe-
KHUTHUSX, CTY)KEOHBIX IOMaxX, aBapHHHBIX AOMaX, KH-
Jb€ B 3aKPBITHIX BOCHHBIX FOPOAAX NMPUBATU3AINU HE
npuHamekar. Ho mo mpakTwke B JaHHOM 3ampere
MMeeTCsl UCKIIIOYEHNE - KOMHATHI B OOIICKUTHAX, KO-
TOpBIE CTAIN TOCYJapCTBEHHOW cOOCTBEHHOCTHIO. Ta-
KHe KOMHATBI CBOOOIHO TOJJI)KAT NPUBATU3ALINH.

CTouT YNOMSIHYTh, YTO BIaJIcHHE COOCTBEHHO-
CTB10, 00BEMBI KOTOPOTO MOTYT B Pa3bl MPEBHIIIATH I10-
TpPeOHOCTh T'PaKAAHUHA B KWINIIHBIX YCIOBHAX - 3a-
KOHOM HE MPOIMCAHO KaK OCHOBAHUE B OTKAa3e B IPU-
BaTH3ALHH.

Taroke creryeT ynoMsiHyTh HIOAHC ITpoLiecca Mpu-
BaTH3aIll{, KOTOPHI OB HaiieH ABTOpOM IO 3a-
Ipocy KIMEHTA - TPaKAaHNH, paHee IPUBAaTU3HPOBAB-
1005071 KHUIIBC, XOTCJI 6bI TaKK€ NPpUBATU3NPOBATH KOM-
Haty B ObiBlieM oOmexutun Poctcenbmama. [lo
3aKOHY I'paXIaHWH UMECT MTPABO MPOIKUCATh B JaHHYIO
KOMHATy OJIU3KUX POJCTBEHHUKOB (CYNpYTry, AeTeH U
poauTeneil), Ha KOTOPBIX He pacnpocTpaHsercs Tpedo-
BaHHEe 00 y4eTHOH HOpMe Iutomaau. 3ateM OIM3KHe
POACTBEHHHKH, KOTOPBIE paHee HE TOJIb30BAINCH 1pa-
BOM INIPHUBATH3ALMH, MOT'YT IPUBATU3NPOBATH NAHHYIO
KOMHAaTy Ha OCHOBaHWHU COOCTBEHHOMW ITPOIIMCKH IS
MOCJIeAYIONIeH ee, HampuMep, Nnpoaaxu. EnuHcTBeH-
HBIM MHHYCOM JUISl KITMEHTa OyIeT SIBISTHCS TO, YTO OH
HE CMOJKET TOJTyIHTh JaKe JOJIF0 OT KOMHATBI, HO 3aTO
oHa OecIuIaTHO nepeieT OJU3KHM POJICTBEHHHUKAM.

Takum 006pa3oM, Ha OCHOBaHUH BBIIICYKa3aHHOTO
MOXHO CA€JIaTh BBIBOJA O TOM, YTO )KI/IJ'II/IH_[HaH I0JIN-
THKa B 00JIACTH COIMAILHOTO HaliMa M MPUBATU3AINH
MOCTOSIHHO Pa3BUBAETCs, U Pa3iIMyHas CyieOHast mpak-
THKa TIOMOTaeT (OPMHUPOBATH SICHOE IOHUMAHUE MeXa-
HU3MOB IIPaBOBOTO DETYJIMpPOBaHHUs B 3TOH cdepe.
BaxHO yunTHIBaTH BCE HIOAHCHI, TIOCKOJIBKY IIPOIIECC
MPUBATU3AIMN MOXKET OKa3aThCs CII0KHBIM M TIOTPe00-
BaThb BHHMMATEJbHOTO M3YYEHHs 3aKOHOIATENLCTBA.
[TocTpoeHuIo 1ENOCTHONH CHCTEMBI HOPMAaTHBHO-TIPA-
BOBOTO PErYJIMPOBAaHUs 3HAYUTEJBHO IOCHOCOOCTBO-
BaJIO M3JaHue yrounstoniero [TocTaHoBieHus npasu-
tenbcTBa PO.
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INFLUENCE OF SLEEP DISORDERS ON THE MENSTRUAL CYCLE

Abstract.

The article examines the impact of sleep disorders on the menstrual cycle and reproductive health of a
woman. The physiology of sleep is characterized, the role of circadian rhythms and melatonin in the regulation of
hormonal processes is described. The mechanisms of regulation of the menstrual cycle are highlighted and the
factors determining its variability are determined. It has been shown that chronic lack of sleep and irregular sleep
disrupt the function of the hypothalamic-pituitary-ovarian axis, reduce the level of melatonin and increase the
secretion of cortisol, which negatively affects the synthesis of sex hormones. Clinical manifestations of hormonal
imbalance caused by lack of sleep are described: ovulation disorders, changes in cycle length, dysmenorrhea, and
exacerbation of premenstrual syndrome. It was concluded that quality and sufficient sleep is an important condi-
tion for the stable functioning of the reproductive system, and its violation should be taken into account in the

diagnosis and correction of menstrual cycle disorders.

Key words: sleep, sleep disorders, menstrual cycle, circadian rhythms, melatonin, cortisol, hormonal bal-
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Introduction. Sleep disorders have become one
of the characteristic problems of modern times. Chronic
stress, accelerated pace of life, long-term use of gadgets
and lack of physical activity - all this gradually destroys
the normal rest regime. Meanwhile, sleep is a funda-
mental physiological need: it is during sleep that the
body restores its functions and maintains homeostasis.
Its systematic violation affects not only the well-being,
but also the regulation of hormonal processes, on which
the work of many body systems depends.

The female reproductive system is particularly
vulnerable to any changes — both external and internal.
The menstrual cycle is supported by the subtle interac-
tion of hormones, primarily estrogen and progesterone,
with the participation of the hypothalamic-pituitary
system. Even minor failures in this mechanism can
change the length of the cycle, suppress ovulation or
cause other functional disorders [2].

Sleep directly affects the hormonal balance — in
particular, through the regulation of melatonin secre-
tion. Insufficient duration of night rest, its low quality
or interruption disrupts circadian rhythms, and this, in
turn, affects the synthesis of hormones and the func-
tioning of the reproductive system in general [7].

The relevance of the topic is determined by the
fact that more and more women face sleep disorders,
against the background of which menstrual cycle disor-
ders develop. The study of this relationship is an im-
portant step towards understanding the mechanisms of
reproductive disorders and the formation of effective
approaches to their prevention and correction.

Results

Sleep is a natural physiological process, without
which the full recovery of the body is impossible. Out-
wardly, it looks like a state of rest: consciousness, mo-
tor activity, reaction to stimuli decrease. However, in
fact, it is at this time that intensive internal work takes
place — the body restores physical and mental func-
tions, maintains metabolic and hormonal balance, ther-
mal balance, and immune protection [3].

There are two main phases of sleep: slow (non-
REM) and fast (REM). During slow sleep, the body re-
covers physically — the heart rate slows down, blood
pressure and body temperature decrease. Rapid sleep,
on the contrary, is accompanied by increased brain ac-
tivity: during this period, dreams occur and memory
consolidation takes place. During the night, these
phases regularly alternate, forming a complete cycle
[9].

An important role in the regulation of sleep is
played by circadian rhythms — biological processes
with an approximately 24-hour periodicity, tied to the
change of light and darkness. The central hormone of
this system is melatonin, which is synthesized by the
pineal gland mainly at night. It contributes to falling
asleep and maintaining a normal daily rhythm, and its
production is inhibited even by slight lighting [1].

Sleep directly affects the work of the endocrine
system. Secretion of growth hormone occurs mainly in
the first hours after falling asleep - in the phase of deep
sleep, while thyroid hormones are secreted late at night.
Melatonin, in turn, reduces the excitatory effect of the
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suprachiasmatic nucleus, contributing to the transition
of the body to a state of rest [2].

Chronic lack of sleep, irregular sleep and frequent
night awakenings disrupt this coordinated mechanism.
The consequences can be diverse: disruptions in the
work of the endocrine system, increased stress levels,
metabolic disorders, weakening of immunity. For
women, this is of particular importance, since hormonal
balance is the basis of reproductive health [9].

Sleep disturbances, chronic lack of sleep and fre-
quent night awakenings have a negative impact on the
functional state of the body. Studies show that insuffi-
cient sleep can lead to changes in the work of the endo-
crine system, increased stress levels, metabolic disor-
ders, and weakening of the immune system. In addition,
sleep is an important factor in maintaining hormonal
balance, which is of particular importance for a wom-
an's reproductive health [1].

Experimental studies on animals have shown that
long-term sleep deprivation causes serious metabolic
disorders, exhaustion of the body and deterioration of
the general physiological state. This confirms the im-
portance of sleep for the normal functioning of all body
systems and maintaining human health [2].

The menstrual cycle is a complex physiological
process based on the coordinated interaction of the hy-
pothalamus, pituitary gland, and ovaries. Normally, its
duration is 24-38 days, menstrual bleeding lasts 4.5-8
days, and blood loss in the range of 5-80 ml is consid-
ered physiological. At the same time, cycle parameters
are affected by age, lifestyle, stress level and sleep qual-
ity. The most stable cycles are in women aged 20 to 40
[5].

The cycle consists of two main phases: follicular
and luteal, which in the mucous membrane of the uterus
correspond to the proliferative and secretory phases of
the endometrium. The variability of the cycle is deter-
mined primarily by the duration of the follicular phase,
while the luteal phase remains relatively stable [5].

Sleep plays a significant role in this process. It is
during night rest that the normal functioning of the neu-
roendocrine system is maintained, on which the hormo-
nal regulation of the cycle depends. Sleep disturbances,
chronic sleep deficits, or shifts in circadian rhythms af-
fect the secretion of melatonin, cortisol, and gonado-
tropic hormones. This can suppress ovulation, alter the
length of the follicular phase, and eventually lead to ir-
regular periods. Therefore, a full-fledged sleep is not
just a condition of good health, but an important factor
in maintaining a stable cycle and normal hormonal
function [3].

Systematic lack of sleep and sleep disturbances
gradually undermine the work of the endocrine, nerv-
ous and reproductive systems. Under conditions of
chronic lack of sleep in the body, the production of mel-
atonin decreases, instead, the level of cortisol increases.
This hormone, released in excessive amounts, sup-
presses the function of the hypothalamic-pituitary-
ovarian axis — the key regulatory system of the men-
strual cycle. The result of such changes is often ovula-
tion disorders, fluctuations in cycle length and irregular
menstruation [4].

At the same time, the secretion of estrogen and
progesterone is disturbed. Hormonal imbalance arising
against this background is clinically manifested by ex-
acerbation of symptoms of premenstrual syndrome,
dysmenorrhea, emotional lability and general deterio-
ration of well-being [6, 8]. According to research,
women with chronic sleep disorders are significantly
more likely to have reproductive health problems than
those who observe a stable rest regime [3].

The negative consequences of prolonged lack of
sleep are not limited to the reproductive sphere. Lack
of sleep is accompanied by a decrease in cognitive
functions, chronic fatigue, metabolic disorders and im-
munosuppression. In the long run, such conditions can
contribute to the development of endocrine pathology
and significantly reduce the quality of life [10].

Therefore, a full-fledged sleep is not just a physi-
ological need, but a necessary condition for maintain-
ing hormonal homeostasis and normal reproductive
function. Adherence to the sleep regime and timely pre-
vention of its violations are of direct importance for
women's health in general and the stability of the men-
strual cycle in particular.

Conclusions. The conducted analysis proves that
sleep is not only a physiological need of the body, but
also an active regulator of the hormonal balance and re-
productive function of a woman. The normal course of
the menstrual cycle depends on the coordinated work
of the hypothalamic-pituitary-ovarian axis, which in
turn is sensitive to the quality and duration of night rest.

Chronic lack of sleep and disruption of circadian
rhythms lead to a decrease in the level of melatonin and
excessive secretion of cortisol, which destabilizes the
production of gonadotropic hormones, estrogen and
progesterone. The clinical consequences of such
changes are ovulation disorders, irregular menstrua-
tion, exacerbation of premenstrual syndrome and dys-
menorrhea.

Therefore, a full-fledged sleep should be consid-
ered as one of the key factors in maintaining a woman's
reproductive health. Prevention of sleep disorders and
correction of the rest regime should be an integral part
of the approach to the treatment and prevention of func-
tional disorders of the menstrual cycle.
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EGG FREEZING: MEDICAL AND ETHICAL ASPECTS

Abstract.

Cryopreservation of oocytes is a modern and promising method of preserving female fertility, which is widely
used in reproductive medicine. Thanks to the development of vitrification technology, the efficiency of egg freezing
and their survival after thawing have significantly increased, which has contributed to the spread of this method
in clinical practice. Cryopreservation is used both in patients with oncological diseases to preserve reproductive
function before treatment, and in women who postpone motherhood for social or personal reasons.

The article discusses the indications, effectiveness, risks and ethical aspects of cryopreservation of oocytes.
Current data on the safety and prospects of using the method in reproductive medicine are analyzed.

Key words: cryopreservation of oocytes, fertility, vitrification, reproductive medicine, oncofertility, ethics,

delayed motherhood.

Introduction. Modern reproductive medicine is
actively developing, offering new opportunities for pre-
serving women's fertility. One of the most significant
achievements of recent decades has been oocyte cryo-
preservation — a method of freezing and long-term
storage of female germ cells with subsequent use in as-
sisted reproductive technology programs. The advent
of vitrification technology significantly increased sur-
vival of oocytes after thawing and improved pregnancy
outcomes [1].

Initially, egg freezing was used mainly in women
with oncological diseases before gonadotoxic chemo-
therapy or radiation therapy. Subsequently, the proce-
dure gained popularity among healthy women who
seek to delay childbearing for career, social, or personal
reasons [2].

According to the data of modern research, the ef-
fectiveness of cryopreservation largely depends on the
age of the woman at the time of oocyte collection. The
best results are obtained in patients younger than 35-37
years old [3].

Along with its medical benefits, the method raises
significant ethical debates. Issues of procedure availa-
bility, social inequality, commercialization of repro-
ductive technologies, and psychological pressure on
women remain relevant [4].

Results

Cryopreservation of oocytes is based on the tech-
nology of rapid freezing - vitrification. Unlike slow
freezing, vitrification avoids the formation of intracel-
lular ice crystals, which can damage the structure of the
oocyte [1].

The main medical indications for egg freezing are:

- oncological diseases before chemotherapy;

- endometriosis;

- premature exhaustion of the ovaries;

- genetic diseases with the risk of early loss of fer-
tility;

- social postponement of motherhood [2].

An important factor in the success of the proce-
dure is the patient's age. It has been proven that in
women younger than 35 years, the frequency of suc-
cessful fertilization and child birth after using frozen
oocytes is significantly higher [3].

According to modern research, cryopreservation
of approximately 15-20 mature oocytes is considered
optimal for increasing the chances of future pregnancy
[5]. It should be noted that the effectiveness of cryo-
preservation of oocytes largely depends not only on the
age of the patient, but also on the quality of the obtained
oocytes, ovarian reserve and the number of stimulation
cycles. According to modern research, with age, not
only the number of oocytes decreases, but also their ge-
netic quality, which directly affects the frequency of
successful fertilization and embryo implantation. That
is why the majority of international recommendations
emphasize the feasibility of cryopreservation before the
patient turns 35 [3].

An important achievement of modern reproduc-
tive medicine was the improvement of vitrification
methods. Compared to traditional slow freezing, vitri-
fication provides a significantly higher survival rate of
oocytes after thawing. This is because ultra-fast freez-
ing prevents the formation of ice crystals inside the cell
and reduces the risk of damage to cellular structures. As
a result, survival rates of oocytes after thawing can ex-
ceed 90% [1].

The procedure includes hormonal stimulation of
the ovaries, puncture of the follicles and subsequent
freezing of the obtained eggs.

Despite the relative safety of the method, certain
complications are possible:

- ovarian hyperstimulation syndrome;
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- bleeding;

- infectious complications;

- psychological stress [6].

Modern studies show that children born after the
use of cryopreserved oocytes do not have an increased
risk of congenital anomalies compared to natural con-
ception [7].

A separate direction is oncofertility — preserva-
tion of reproductive function in patients with malignant
neoplasms. For many women of reproductive age, the
possibility of having a child after completion of treat-
ment is an important component of psychological reha-
bilitation [8].

For many women, the procedure is not only a med-
ical method of preserving fertility, but also a way to re-
duce anxiety associated with the fear of losing repro-
ductive function. This especially applies to patients
with oncological diseases, for whom the possibility of
future motherhood often plays an important role in
maintaining the psychological state during treatment
[8].

At the same time, experts emphasize that egg
freezing does not guarantee pregnancy in the future.
Despite the high survival rates of oocytes after thawing,
the effectiveness of the program depends on many fac-
tors, including the state of the endometrium, concomi-
tant gynecological diseases and the quality of the part-
ner's sperm. That is why it is extremely important to
properly advise patients about the real possibilities and
limitations of the procedure [5].

The popularization of egg freezing has caused ac-
tive debate about the ethical aspects of the procedure.
One of the key issues is the commercialization of repro-
ductive medicine. In many countries, the procedure is
expensive and inaccessible to a large part of the popu-
lation, which creates social inequality in access to re-
productive technologies [4].

Also controversial is the use of so-called "social
egg freezing"”, when women delay motherhood due to
studies, careers or lack of a partner. Some researchers
consider this a manifestation of a woman's reproductive
autonomy, while others emphasize the risk of forming
a false sense of "guaranteed fertility" [9].

The patient's informed consent is important. The
doctor must explain in detail:

- probability of successful pregnancy;

- influence of age on efficiency;

- possible risks;

- financial expenses;

- the absence of an absolute guarantee of the birth
of a child [5].

Ethical difficulties also arise regarding the long-
term storage of oocytes and their further fate in the
event of the patient's death or refusal to use biomaterial.
Legislative regulation of these issues differs signifi-
cantly in different countries [4].

Some large companies offer workers compensa-
tion for egg freezing costs as a social bonus. On the one
hand, this expands the opportunities of women, and on
the other hand, it can form a hidden social pressure to
postpone motherhood for the sake of professional ac-
tivity [10].

Modern ethical committees emphasize that cryo-
preservation of oocytes is an ethically permissible pro-
cedure provided that the patient is fully informed and
the principles of autonomy and voluntariness are ob-
served [5].

Conclusions. Egg freezing is an important
achievement of modern reproductive medicine, which
allows preserving a woman's fertility in conditions of
medical or social factors. The use of vitrification tech-
nology significantly improved the efficiency and safety
of the procedure.

The best results of cryopreservation are observed
in women of young reproductive age. The method is
widely used in patients with oncological diseases and
in cases of delayed motherhood.

Along with the medical advantages, egg freezing
is accompanied by a number of ethical problems related
to the availability of the procedure, the commercializa-
tion of reproductive technologies, and the need to fully
inform patients about the real chances of a successful
pregnancy.

The further development of assisted reproductive
technologies requires not only the improvement of
medical approaches, but also the formation of clear eth-
ical and legal norms in the field of reproductive medi-
cine.
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THE EFFECT OF ORAL GLUCOSE-LOWERING DRUGS ON SERUM URIC ACID LEVELS IN
PATIENTS WITH TYPE 2 DIABETES MELLITUS

Abstract

Hyperuricemia is a common metabolic disorder in patients with type 2 diabetes mellitus (T2DM) and is
associated with an increased risk of cardiovascular and renal complications. The coexistence of T2DM and dis-
orders of uric acid metabolism underscores the need for a comprehensive therapeutic approach that considers not
only glycemic control but also the metabolic effects of glucose-lowering agents on serum uric acid (SUA) levels.
This review analyzes recent English-language publications from the past five years, including systematic reviews,
meta-analyses, and randomized controlled trials investigating the effects of oral glucose-lowering agents on serum

uric acid levels in patients with T2DM.

Keywords: T2DM, hyperuricemia, glucose-lowering agents, SUA, SGLT2 inhibitors, metformin. DPP-4,
TZDs, GLP-1 Ras, sulfonylureas, AGls, a-glucosidase inhibitors.

Introduction. Type 2 diabetes mellitus is a
chronic endocrine and metabolic disorder that is com-
monly associated with hyperuricemia, a condition in-
creasingly recognized as an independent risk factor for
cardiovascular disease and chronic kidney disease. El-
evated serum uric acid levels in patients with T2DM are
closely linked to insulin resistance and compensatory
hyperinsulinemia, which impair renal urate excretion
and establish a pathophysiological connection between
disturbances in glucose and purine metabolism [1].
Hyperuricemia is highly prevalent among patients with
T2DM and insulin resistance and may result from both
increased uric acid production and reduced renal clear-
ance. Insulin resistance enhances urate reabsorption in
the proximal renal tubules, thereby contributing to sus-
tained elevations in SUA and reinforcing the metabolic
interplay between T2DM and purine metabolism. In re-
cent years, growing attention has been directed toward
the pleiotropic effects of glucose-lowering agents, par-
ticularly their potential influence on uric acid metabo-
lism. Accumulating evidence suggests that different
classes of antidiabetic drugs exert heterogeneous ef-
fects on SUA levels through multiple mechanisms, in-
cluding modulation of renal tubular urate transporters,
improvements in insulin sensitivity, body weight re-
duction, and alterations in inflammatory pathways. Im-
portantly, certain glucose-lowering therapies appear to
affect SUA levels independently of their glycemic ef-
fects, which has significant clinical implications for in-
dividualized treatment selection in patients with T2DM
and coexisting hyperuricemia. Therefore, evaluation of
oral glucose-lowering agents from an evidence-based
medicine perspective is essential.

Sodium-glucose cotransporter-2 (SGLT2) in-
hibitors

They are the most effective oral antihyperglyce-
mic agents for T2DM, acting through inhibition of re-
nal glucose reabsorption and induction of glycosuria.

Beyond glycemic control, they consistently reduce se-
rum uric acid levels, providing additional cardiometa-
bolic benefits. This effect is mediated by increased uri-
nary glucose excretion, which enhances uricosuria via
competition at renal tubular transporters, particularly
URATL, leading to increased renal uric acid elimina-
tion independently of glycemic improvement. Meta-
analyses of large randomized controlled trials confirm
a consistent reduction in SUA (=0.5-0.8 mg/dL), while
mechanistic studies demonstrate increased urinary
urate excretion with dapagliflozin and empagliflozin,
supporting a direct renal effect. Clinically, SGLT2 in-
hibitors provide a stable urate-lowering benefit, partic-
ularly relevant in patients with T2DM, hyperuricemia,
and high cardiovascular risk [2,3].

Metformin

Metformin is the first-line pharmacological ther-
apy for T2DM due to its well-established efficacy in
lowering blood glucose, favorable safety profile, and
cost-effectiveness. Some studies demonstrate a slight
reduction in serum uric acid levels, which is likely me-
diated by improved insulin sensitivity, subsequently
decreasing urate reabsorption in the proximal renal tu-
bules. Additionally, a possible indirect effect through
improvement of the metabolic profile, including re-
duced inflammation and correction of lipid metabo-
lism, has been suggested [4]. Despite this, the urate-
lowering effect of metformin remains significantly
weaker compared to SGLT2 inhibitors, although it may
still have clinical relevance in patients with early hype-
ruricemia. Most contemporary systematic reviews and
meta-analyses confirm the absence of a pronounced ef-
fect of metformin on serum uric acid levels [5].

Dipeptidyl peptidase-4 (DPP-4)

The effect of this class of glucose-lowering drugs
on urate levels is heterogeneous. Evidence from obser-
vational cohorts suggests a modest reduction in SUA,
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although results vary between agents. Linagliptin ap-
pears to be associated with urate reduction, whereas
sitagliptin and alogliptin demonstrate neutral or incon-
sistent effects. The mechanism is not fully established
and is likely indirect, potentially involving improve-
ments in glycemic control, insulin sensitivity, and sys-
temic inflammation rather than direct renal transporter
modulation [6,7].

Thiazolidinediones (TZDs) as PPARy agonists,
improve insulin sensitivity and may contribute to a re-
duction in serum uric acid levels, particularly in pa-
tients with elevated baseline urate concentrations. Pro-
posed mechanisms include enhanced insulin action as
well as increased urate solubility in urine due to higher
urinary pH. Clinical studies of pioglitazone and other
agents demonstrate a mild to moderate decrease in se-
rum urate; however, the evidence is limited and primar-
ily derived from small-scale cohorts. Their clinical use
is constrained by potential adverse effects, including
fluid retention, weight gain, and cardiovascular risk
considerations, which necessitates individualized ther-
apeutic decision-making [8].

GLP-1 receptor agonists (GLP-1 RAs) are a
class of incretin-based antihyperglycemic medications.
Agents of this class (liraglutide, semaglutide, and
dulaglutide) do not have a significant direct effect on
uric acid (UA) levels; however, they demonstrate ben-
eficial effects on body weight reduction, appetite sup-
pression, and overall cardiometabolic outcomes [9].
The likely mechanism involves indirect improvement
of insulin sensitivity, reduction of systemic inflamma-
tion, and decrease in visceral adiposity, which in turn
may reduce renal urate reabsorption. GLP-1 receptor
agonists can be considered adjunctive agents in the
comprehensive management of serum uric acid levels,
particularly in patients with T2DM and obesity, where
simultaneous improvements in weight, glycemic con-
trol, and cardiometabolic profile are achieved [9,10].

Sulfonylurea derivatives and a-glucosidase in-
hibitors. In most studies, sulfonylurea derivatives
(glimepiride, gliclazide) had no statistically significant
effect on uric acid levels; on the contrary, they may
contribute to hyperuricemia [5]. Similarly, «a-
glucosidase inhibitors, particularly acarbose, have not

demonstrated a significant effect on purine metabolism
[11].

Conclusion. Thus, the selection of glucose-low-
ering therapy in patients with type 2 diabetes mellitus
and hyperuricemia should be based on an evidence-
based evaluation of the effects of antidiabetic agents on
serum uric acid levels, while simultaneously consider-
ing their glycemic efficacy, cardiometabolic profile,
and safety. The greatest clinical benefit in controlling
uric acid levels and reducing the risk of associated com-
plications may be achieved with SGLT2 inhibitors,
whereas other drug classes should be used with consid-
eration of individual patient characteristics.
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MODERN STRATEGIES FOR PREGNANCY MANAGEMENT IN WOMEN WITH EPILEPSY

Abstract

Epilepsy is a chronic neurological disorder characterized by a predisposition to recurrent seizures and poses
a particular threat during pregnancy, as it may lead to maternal injuries, fetal distress, preterm birth, and obstetric
complications. The management of pregnancy in women with epilepsy requires a careful balance between seizure
control and minimization of the teratogenic risks associated with antiseizure therapy. Modern strategies include
preconception counseling, optimization of treatment regimens, preferential use of monotherapy at the lowest ef-
fective doses, and avoidance of high-risk medications, particularly valproate. Special importance is attached to
the individualized selection of antiseizure medications with consideration of their teratogenic profile and pharma-
cokinetic changes during pregnancy. Dose adjustments of lamotrigine and levetiracetam, regular therapeutic drug
monitoring, as well as periconceptional folic acid supplementation are important components of safe pregnancy
management. Multidisciplinary collaboration among neurologists, obstetricians-gynecologists, and neonatolo-
gists helps minimize risks and ensure optimal outcomes for both mother and child.

Key words: epilepsy, pregnancy, antiseizure medications, teratogenicity, lamotrigine, levetiracetam,

valproate.

Introduction. Epilepsy is one of the most
common chronic neurological disorders, affecting
approximately 0.5-1% of the world’s population, and
is of particular medical importance in women of
reproductive age. About 50% of patients with epilepsy
are women of childbearing age who are planning
pregnancy or are already pregnant [1]. The coexistence
of epilepsy and pregnancy presents a complex clinical
challenge, as it requires both stable seizure control and
maximal reduction of the teratogenic risks associated
with antiseizure therapy.

Uncontrolled seizures, especially generalized
tonic-clonic seizures, pose a serious threat to both the
mother and the fetus. They may lead to hypoxia,
trauma, placental abruption, preterm birth, and
intrauterine fetal death [2, 9]. At the same time, many
antiseizure medications (ASMs) have significant
teratogenic effects, increasing the risk of congenital
malformations, cognitive impairment, and other
adverse perinatal outcomes.

Most adverse outcomes in pregnant women with
epilepsy are associated not with epilepsy itself, but with
the potential teratogenicity of certain antiseizure drugs,
particularly valproate. In modern obstetrics and
neurology, the main priority is achieving an optimal
balance between effective seizure control and fetal
safety. This requires  an individualized,
multidisciplinary approach that includes preconception
counseling, rational selection of therapy, regular
pharmacokinetic monitoring, psychological support,
and comprehensive follow-up throughout the entire
gestational and postpartum periods.

The relevance of this topic is oGycioBnena the
increasing number of women with epilepsy planning
motherhood, the emergence of new antiseizure
medications, the accumulation of data from large

international registries (EURAP, MONEAD), and the
development of updated international guidelines for the
management of such patients. Despite significant
progress, many issues remain unresolved, particularly
optimal strategies for personalized therapy, monitoring,
and long-term developmental outcomes in children.

The aim of this study was to analyze and summa-
rize modern strategies for pregnancy management in
women with epilepsy based on data from international
registries, clinical studies, and recommendations of
leading professional societies.

Materials and Methods. A systematic search of
the scientific literature was conducted using the Pub-
Med, Medline, Cochrane Library, Scopus, and Google
Scholar databases. The keywords and search combina-

tions included: “epilepsy and pregnancy”, “antiseizure
medications”, “lamotrigine”, “levetiracetam”,
“valproate”, “preconception counseling”, “pregnancy

registry”, “MONEAD”, “EURAP”, “teratogenicity”,
“postpartum management”, “breastfeeding”, and “folic
acid supplementation”.

Presentation of the Main Material. Currently,
the most evidence-based and clinically significant issue
is the increased risk of congenital malformations
associated with the use of valproate. This drug is
associated with a high incidence of neural tube defects
(spina bifida), congenital heart defects, orofacial clefts,
as well as significant cognitive impairment and autism
spectrum disorders in children exposed in utero [3].

Therefore, international guidelines (AAN, AES,
ILAE, SMFM) strictly limit the use of valproate in
women of childbearing age and classify it as a
medication that should be avoided during pregnancy,
except in cases of extreme clinical necessity when no
other drug provides adequate seizure control [4].
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Valproate is considered the most teratogenic
among all modern antiseizure medications. The risk of
major congenital malformations associated with its use
reaches 10-11%, which is 2—4 times higher than in the
general population. Moreover, even in the absence of
major structural anomalies, children frequently
demonstrate reduced intelligence quotient (IQ),
impaired language development, and behavioral
disorders. For this reason, modern strategies for
pregnancy management in women with epilepsy begin
with the earliest possible optimization of therapy
during the preconception counseling stage, with a
mandatory aim of discontinuing or replacing valproate
with safer alternatives whenever possible.

The first and most important step in safe
management is preconception counseling, which
allows optimization of therapy before pregnancy
occurs. At this stage, the type of epilepsy, duration of
remission, seizure frequency, treatment efficacy, and
the feasibility of switching to monotherapy are
evaluated. Monotherapy is considered the safest option
because polytherapy increases the risk of teratogenicity
proportionally to the number of drugs used and their
doses [5]. Lamotrigine and levetiracetam are regarded
as the safest medications for pregnant women, as they
demonstrate the lowest rates of major congenital
malformations according to data from large pregnancy
registries, particularly EURAP [6].

Lamotrigine is one of the most frequently
prescribed medications for women planning pregnancy
because it has demonstrated a favorable safety profile.
However, its pharmacokinetics undergo substantial
changes during pregnancy: due to enhanced hepatic
metabolism and  increased clearance, blood
concentrations of lamotrigine may decrease by 60—
70%, creating a risk of seizure recurrence [7]. This
necessitates regular therapeutic drug monitoring and
individualized dose adjustments. Similar
pharmacokinetic changes are observed with
levetiracetam, although the reduction in concentration
is often less pronounced than with lamotrigine [8].
Carbamazepine, which was long considered a drug of
choice, also remains an available option; however, it is
associated with a higher risk of congenital
malformations compared with lamotrigine and
levetiracetam, and its use requires monitoring of liver
function and hematopoiesis [6].

Special attention is paid to the prenatal prevention
of neural tube defects. It is known that some antiseizure
medications, especially valproate and carbamazepine,
reduce blood folate levels, thereby increasing the risk
of severe congenital anomalies. Therefore, women with
epilepsy are recommended to take higher doses of folic
acid (up to 4-5 mg/day) even before conception,
although the evidence regarding the optimal dosage
remains under discussion [10].

Pregnancy is accompanied by significant
physiological changes — including increased plasma
volume, enhanced glomerular filtration, alterations in
hormonal status, and hepatic metabolism — all of
which affect the concentrations of many antiseizure
medications [11]. These changes are most pronounced
during the third trimester; therefore, monitoring

therapeutic drug levels during this period is critical.
Regular laboratory monitoring helps prevent dangerous
fluctuations in drug concentrations and maintain stable
seizure control, which is the cornerstone of safe
pregnancy management [12].

During labor, women with epilepsy are advised to
continue antiseizure therapy without interruption.
Labor usually proceeds normally; however, the risk of
seizures may increase due to physical and emotional
stress. Epidural analgesia is considered safe and is even
recommended because it reduces pain intensity and
minimizes physiological triggers that may provoke
seizures [13]. In the postpartum  period,
pharmacokinetics rapidly return to pre-pregnancy
levels; therefore, doses of medications that were
increased during pregnancy should be gradually
reduced to avoid toxicity [14].

Breastfeeding is an important component of early
motherhood, and most antiseizure medications are
compatible with lactation. In some cases, lamotrigine
may pass into breast milk in significant concentrations;
however, numerous studies indicate its overall safety
provided that the newborn is appropriately monitored
[15]. Levetiracetam is also considered compatible with
breastfeeding, and clinically significant adverse effects
in infants are rare [16].

An extremely important aspect of postpartum
management is the prevention of seizure recurrence, as
hormonal fluctuations, sleep deprivation, and stress
may provoke exacerbation of epilepsy. Studies
emphasize that early return to pre-pregnancy doses of
antiseizure medications is often necessary to prevent
toxicity, but this requires careful clinical monitoring to
avoid inadequate seizure control [14]. The first weeks
after childbirth are considered particularly vulnerable,
necessitating active communication between the
patient and healthcare professionals for prompt
response to any changes in disease course.

The management of women with epilepsy also
includes assessment of mental health, since the
postpartum period is frequently accompanied by
increased anxiety, depressive symptoms, and emotional
instability. Psychoemotional status may influence
seizure  frequency; therefore, integration of
psychological support is an essential component of
comprehensive therapy. A number of studies
demonstrate  that structured support programs
combining educational interventions, psychological
assistance, and counseling significantly improve
treatment outcomes and quality of life in postpartum
women [4, 15].

Particular attention is paid to infant care safety in
mothers with epilepsy. Although most women are fully
capable of performing maternal responsibilities,
recommendations include simple preventive measures
such as avoiding bathing the baby without assistance,
using changing tables with protective rails, and
avoiding carrying the infant at heights in cases of risk
of sudden seizures. These measures are not intended to
restrict the mother but rather to provide additional
protection for the newborn. Their effectiveness has
been repeatedly emphasized in modern clinical reviews
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devoted to safe motherhood in women with chronic
neurological disorders [16, 25].

Personalized medicine is playing an increasingly
important role in the management of women with
epilepsy. Consideration of genetic variants,
pharmacogenetic  characteristics, and individual
responses to drug metabolites is gradually being
integrated into clinical practice to optimize treatment
[17, 18]. The use of data from large preghancy
registries is particularly relevant, as it allows prediction
of risks and refinement of therapeutic strategies [7].
Current recommendations of the International League
Against Epilepsy place considerable emphasis on
individualized risk—benefit assessment, regular review
of therapy, close collaboration between neurologists
and  obstetrician-gynecologists, and  structured
counseling for women [19].

The issue of long-term development in children
exposed in utero to antiseizure medications is gaining
increasing importance. Although lamotrigine and
levetiracetam are considered the safest options,
research is ongoing, as certain subtle cognitive or
behavioral changes may become apparent later in life
[20]. In contrast, valproate consistently demonstrates
an increased risk of cognitive delay and autism
spectrum disorders, which explains its minimal use in
this patient population [3, 21].

New antiseizure = medications, including
brivaracetam and eslicarbazepine, are considered
potentially promising in terms of safety; however, they
cannot yet be recommended as first-line agents because
of the limited evidence regarding their effects on the
fetus [22]. Therefore, the treatment strategy for
pregnant women with epilepsy is always based on a
balance of evidence, individual patient characteristics,
and the clinical experience of specialists.

A comprehensive approach also includes
psychosocial support for women, since emotional
factors, stress, and sleep deprivation may significantly
affect seizure control. Therefore, patients are advised to
maintain a regular sleep schedule, avoid excessive
fatigue, and receive adequate informational support
from healthcare professionals [23]. Educational
programs for women concerning the specific features
of pregnancy in epilepsy, self-monitoring, seizure diary
maintenance, and timely medical consultation are also
of considerable importance [24]. Owing to a
comprehensive and personalized approach, most
women with epilepsy can successfully carry a
pregnancy and give birth to a healthy child without
significant complications [25].

Conclusion. The management of pregnancy in
women with epilepsy requires an individualized and
well-coordinated approach that combines effective
seizure control with maximal reduction of teratogenic
risks. Preconception planning, rational selection of
antiseizure medications, preference for monotherapy,
adequate folic acid supplementation, and careful
monitoring of drug concentrations in the blood are the
key elements of safe management. During pregnancy,
dynamic dose adjustment, close collaboration between
neurologists and obstetrician-gynecologists, and
prevention of potential seizure triggers are essential.

Under  conditions of modern, personalized
management, most women with epilepsy can
successfully carry and deliver a healthy child, while a
comprehensive approach minimizes risks for both the
mother and the fetus.
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REGENERATIVE GYNECOLOGY: THE USE OF MESENCHYMAL STEM CELLS (REVIEW
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Anomauis.

Pecenepamusna cinexonoeis € 00HUM i3 HAUOLIbW NEPCNEKMUBHUX HANPAMIB CYUACHOL MeOUYUHU, WO NOED-
HY€E KNIMUHHI MEeXHON02T, MKAHUNHY THIICeHepilo ma MONeKyIaApHY bionoeito. Ocobaueuill inmepec CMaHO6IAMb
MmeseHximanrvhi cmoebyposi knimunu (MCK), 30amui 00 camoonosnenns, oughepenyitogans ma iMyHoOMOOY00-
yoi 0ii’ [1,2]. VY einexonozii MCK 0ocnioacyromucs sk nomeHyiiuHut Memoo JHiKyeanHs cunopomy Awepmana, ne-
PeoOUacHol HedoCMamHoOCmi ACYHUKIG, eHOOMEeMPIAIbHOL ampoii, nPpoIancy mazoeux Opeamie ma HWUX namo-
noeiu [3,4]. Memoio oenady € ananiz cyyacuux oanux wooo odcepen ompumanns MCK, mexanizmis ix 0ii ma
KIIHIYHO20 3ACMOCY8AHHS Y peceHepamusHill einexonozii [5].

Abstract.

Regenerative gynecology is one of the most promising fields in modern medicine, combining cell technologies,
tissue engineering, and molecular biology. Of particular interest are mesenchymal stem cells (MSCs), which are
capable of self-renewal, differentiation, and immunomodulatory action [1,2]. In gynecology, MSCs are being
studied as a potential treatment for Asherman’s syndrome, premature ovarian failure, endometrial atrophy, pelvic
organ prolapse, and other pathologies [3,4]. The aim of this review is to analyze current data on sources of MSCs,

their mechanisms of action, and clinical applications in regenerative gynecology [5].

Knrouosi cnosa: mezenximanvhi cmosoyposi Kiimutu, pecenepamusHa MeOuyund, 2IHeKoa02is1, eHOoOMempiil,
nepeouacHa HedOCMamHicCmy ACYHUKI8, MKAHUHHA THIICEHEPIs.
Keywords: mesenchymal stem cells, regenerative medicine, gynecology, endometrium, premature ovarian

failure, tissue engineering.

Beryn. PerenepatnBHa MenunuHa 0a3yeTbesl Ha
KOHIICTIIi1 BITHOBJICHHS CTPYKTYPH Ta (DYHKIII{ ITOMIKO-
JUKEHUX TKAaHWH 3a JOTIOMOTOI0 KJIITHHHHUX TEXHOJIO-
riif, 6iomarepiami i ¢akTopiB pocty [1]. V riHekomorii
el HampsAM HaOyB 0cOOIMBOTO 3HAYECHHS Yepe3 oOMe-
JKEHICTh TPAIAMIIHHUX METOMIB JIIKYBAaHHS XPOHIYHHX
JIETCHePATUBHUX 1 pyOIIEBUX MPOIIECIB SHIOMETPIO Ta
sedHUKIB [2]. Me3eHximManbHi CTOBOYPOBI KIIITHHHU €
MYJIFTUTTOTEHTHUMH KIIITHHAMH, SIKi MOXKYTh BUAUIATH
IIUTOKIHH, (PaKTOPH POCTY Ta €K30COMH, CTUMYJIIOI0UN
aHrioreHes i penapauito TkanuH [3]. Haituacrimre mxe-
penamu MCK € kicTKOBHH MO30K, XHpOBa TKaHWHA,
IYNOBUHHA KPOB, aMHIOTHYHA 000JIOHKA Ta MEHCTpYa-
JpHA KpoB [4].

Biooriyni BI1acTHBOCTI Me3eHXIMAILHUX CTOBOY-
poBux kiiTHH. MCK XxapakTepu3yroThCcs BHCOKOIO
npoutihepaTHBHOIO aKTUBHICTIO Ta 3AATHICTIO nudepe-
HIIIOBaTHCA Yy KIITHHH ME30JIepMalbHOTO TOXO-
mokeHHs [5]. BimmoimHo nmo kpurepiiB International
Society for Cellular Therapy, MCK noBuHHI excripecy-
Batu CD73, CD90 ta CD105 i He ekcnipecyBatu CD34,
CD45 ta HLA-DR [6]. 3nauHa yBara npuaissietbes ix
NapakpuHHOMY €(eKTy, OCKUIBKH TepareBTUYHUI pe-
3yJIbTAT 4aCTO 00YMOBJICHUH HE IPAMUM AAEPEHITiI0-
BaHHSM, a CEKpeLi€lo 0i0JOTiYHO aKTUBHHMX PEUOBHH

[7]. MCK 3pmaTHi TpUTHIYYBaTH ITPO3aNaibHi IUTO-
KiHH, 3MEHIIYBaTH allONTO3 Ta CTUMYJIIOBATH BACKYIIS-
pu3ariiro TkaHuH [8].

Jxepena Me3eHXIMaITbHIX CTOBOYPOBUX KIITHH Y
rinekoJorii. KicrkoBomo3koBi MCK e naiibinbi goc-
JIJKEHUM THIIOM KJIITHH, OJJHAaK iX OTPUMAaHHS € iHBa-
3uBHUM [9]. MCK XHpoBOi TKaHMHH XapakTepH3y-
IOTHCSI BUCOKOIO JIOCTYITHICTIO Ta 3HAYHOO IpoJTidhepa-
tuBHOIO 371aTHicTIO [10]. IlymoBuHHI Ta maneHTapHI
MCK MaroTh HU3bKY IMyHOTEHHICTB 1 BUCOKHH pereHe-
paropuuii norenuian [11]. OcobnuBuii iHTEpEC BUKIH-
KaloThb CTOBOYpOBI KIITHHH MEHCTPYaJIbHOI KpOBI,
OCKIJIbKHM BOHH JIETKO OTPUMYIOTBCSI Ta MAlOTh BUCOKY
3JIaTHICTH /10 pereHepauii eagomerpiro [12].

Bukopucranns MCK nipu natosorii engoMeTpiro.
OpxHUM i3 HAWBaXIIMBIIINX HANPSIMIB € JIKyBaHHS CH-
HApoMy AmiepMaHa Ta TOHKoro eHpomerpiro [13]. Lli
CTaHU CYIPOBODKYIOThCA (iOpO30M, OPYIICHHSIM Ba-
ckynspu3anii Ta 6esmmiamsm [14]. JocmimkenHs moka-
3any, o BBeaeHHs MCK crpusie mOTOBIIEHHIO €HII0-
Metpito, 30imbmennro ekcmpecii VEGF Ta moxpa-
LICHHIO PEIeITUBHOCTI eHoMeTpiro [15]. V xriHivHIX
JociipkeHHsax micns Tpancimanrtanii MCK cnocrepi-
rajocsi BiJHOBJICHHS MEHCTpYaJIbHOI (QYHKIII Ta Ha-
CTaHHS BariTHOCTI Y YaCTHHU MaIlieHTOK [16].
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MCK Ta mepemayacHa HEIOCTATHICTH SE€YHUKIB.
IlepequacHa HETOCTATHICTH SEYHUKIB € BaXKIHUBOIO
MPUYIHHOIO XKIHOYOTO Oe3IUIiaAs Ta eHIOKPUHHUX I10-
pymuens [17]. EkcniepumenTanpHi poOOTH JEMOHCTPY-
10Th, 10 MCK MOXXyTh 3HI)KYBATH aIlonTo3 rpaHyIbo-
3HHUX KJITHH, CTUMYITIOBATH (OJIKYJIOTeHE3 Ta IMIOKpa-
nryBaTH ropMoHanbHUH podins [18]. Beenerns MCK
ACOIIOETHCS 31 3POCTAHHIM PIBHS €CTPalioiy Ta 3HHU-
xkerHsaM piBags OCIL [19]. Okpemi KiIiHIYHI JOCITI-
JUKEHHS TTOBIJOMIISIIOTH TIPO BiIHOBJICHHS OBYJISILIT Ta
MOJKIJIUBICTDb JOCATHEHHS BariTHOCTI IICJIS KIITHHHOI
Tepamii [20].

PerenepaTuBHI TEXHOIIOTIT IPH MPOJIATICI TA30BUX
opradiB. Tpaauriite XipypridHe JiKyBaHHS IPOJIATICY
Ta30BUX OPTraHiB 4YacTO CYHPOBOIKYETHCS PEIMIN-
BaMM Ta YCKIAJHEHHSIMH, IOB’S3aHHUMHU 3 IMIIIaHTa-
€0 CHHTETWYHHUX MaTtepiamiB [21]. Bukopucranus
MCK y moenHaHHi 3 OiomMarepiagaMy pO3TISIIAETHCS
SK TEPCIeKTHUBHUI METOJ CTHUMYJILIi peMOAENto-
BaHHs CHONY4YHOI TKaHWHU [22]. ExcniepuMeHTanbHi
MOJIeT JIEMOHCTPYIOTh MOCHJICHHSI CHHTE3y KOJIareHy
Ta MOKPAIIEHHS MIITHOCTI TKAHUH Ta30BOro 1Ha [23].

MCK y nikyBaHHI ypOreHiTAJIbHUX 1 IOCTIPOMe-
HeBHUX yIIkompkeHb. MCK akTUBHO IOCHIKYIOTHCS
npu aTpoiYHUX 3MiHAX YPOTCHITAIHHOTO TPAKTy Ta
MOCTIIPOMEHEBUX YIIKOJDKEHHX [24]. 3aBOsIKK POTH-
3anaJbHAM Ta aHTH()IOPOTHYHNM BIACTHBOCTSAM BOHU
MOXYTb IOKpPAIIyBaTH 3arO€HHS TKAaHUH MiCIIs IpOMe-
HeBoi Tepamii [25]. B ekcrmepuMmeHTanpHAX pobOoTax
MOKa3aHO 3MCHIICHHS (iOpo3y Ta MOKpameHHs MiKpo-
UpKyJsnii micns 3acrocyBansst MCK [26].

[MpobOnemu Ta mepcHnekTUBH 3acTocyBaHHs. He-
3Ba)Kal04YM HA 3HAYHMH NOTeHIial, 3actocyBaHHs MCK
Mae HU3Ky oomexeHs [27]. Cepen 0CHOBHUX mpobiemM
BUAUISIOTh PU3UK HEKOHTPOJIHOBAaHOI mudepeHmialiii,
MOTEHIIHHNI OHKOTCHHUH e(eKT, BIICYTHICTh CTaH/Ia-
pTH3amii METOIIB KyJIFTUBYBAHHS Ta CKJIAIHICTH OIIi-
HKU JOBroTpuBanoi Oesmeku [28]. BaxnuBuM Hampsi-
MOM Cy4YacHHUX JIOCHI/PKEHb € BUKOPHCTaHHS €K30COM
MCK, saxi MOXyTh 3a0e3leuyBaTH TepaleBTUIHUN
edexT 0e3 TpaHCIUIaHTaMii )KUBUX KIiTHH [29]. Takox
MEePCIEKTUBHUM € TI0€JHaHHs KJIITUHHOT Tepartii 3 3D-
0i07pyKOM 1 TKAHUHHOIO iHKeHepiero [30].

BucHoBku. Me3eHxiMabHi CTOBOYPOBI KIIITHHH €
MEePCIEKTUBHUM IHCTPYMEHTOM pereHepaTHBHOI riHe-
KOJIOTIi 3aBASKM 3AATHOCTI CTUMYIIOBATH PETapario
TKaHUH, aHTioreHe3 Ta iMmyHoMoxynsmiro [1,3]. Haii-
011 TEPCIIEKTUBHUMHE HANIPSIMAMH € JIIKYBaHHS CHH-
JpoMy Amepmana, neper4acHol HEJOCTaTHOCTI s€d-
HUKIB Ta maTosnorii ennomerpis [13,17]. Ilonpu obHa-
JIMIMBI pe3ynbTaTH, IIHPOKE KIIHIYHE 3aCTOCYBaHHS
MCK notpebye npoBeieHHsI MacITaOHUX paHIoMi30-
BaHUX JIOCIiIKE€Hb, CTAHAAPTU3AIIIT METOIIB Ta OI[IHKH
BimaneHoi 6e3mexu [27,28].
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