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®UTOTOKCUYHOCTh U MUKPOBUOJIOTMUYECKASI AKTUBHOCTD ITOYB r.AKCAM 1
INPUWIEIAIIIKX TEPPUTOPUN

Kaliyev Abzal Serikovich
Abzhalelov Akhan Begmanovich

PHYTOTOXICITY AND MICROBIOLOGICAL ACTIVITY OF SOILS IN THE CITY OF AKSAI
AND THE ADJACENT TERRITORY

Annomauyus

ﬂaHHa}Z cmanios coéepofcum pes3yibmanivl UCCNeO08AHUS IKOJIO2UUECKO20 COCMOSIHUSL NOYBCHHO20 CIIOsL 20-
pooa Axcaii u npunecarowux meppumopuu 3anaouno - Kasaxcmawncxoti obracmu, no0BEPIHCEHHBIX GAUAHUIO
Hequeeaweoeo NPOMBIUTIEHHO20 KOMNJIEKCA. HeJZbIO pa60mbz ABJIIeMCA KOMNJIEKCHAA OYEeHKA gbumomOKculmo-
cmu u MquO6u0ﬂ02u’ieCKOﬁ AKMUuBHOCmMuU no4e KakK Kirodesvlx quuKamopoe ux ycmoﬁlmeocmu K MexHo2eHHol
Haepyske. Hccnedosanue basupyemcs Ha Memooax 1ad0pamoproeo bUOUHOUKAYUOHHO20 MOHUMOPUHSA, 8KIIOYA-
nowyux OyeHKy (])umomOKcuqeaweo aqbqbekma C UCHOJb306AHUEM CeMAH mecm-Kylbmypbl Kpecc-caiama
(Lepidium sativum L.) u onpedenenue yeanoi030aumudeckol aKmusHOCY NO48eHHO20 MUKPOOUOYeHO3a anniu-
KAYUOHHBIM Memooom Mumycmuna. HOﬂyHeHHble OamHble NO3601AI0M 3a(j)ukcup06amb mexKywue napamempbol
buonocu4eckoul NOJIHOYEHHOCMU Nno46 6 YCN06UAX UHMEHCUBHO20 quycmpuaﬂbyoeo OCB0€HUA pecUuoHda. P€3leb-
mamol HE3A8UCUMO20 MOHUMOPUHEA HOPMUPYIOM 0ObEKMUBHYIO (DAKMONI02UHECKYI0 6a3Y, He0OX00UMYIO 05
KOHmMpOJist COCMOAHUA OprJdeIOLqelJ Cpet)bl u obecneuenus IKo02UYecKkoll 6e30nacHocmu NPOMbBIUUIEHHbIX mep-
pumopuii Pecnyonuxu Kazaxcman.

Abstract

This article presents the results of a study on the ecological condition of the soil cover in the city of Aksay
and adjacent territories of the West Kazakhstan Region, which are exposed to the influence of oil and gas industrial
facilities. The aim of the work is a comprehensive assessment of soil phytotoxicity and microbiological activity as
key indicators of their resistance to technogenic load. The research is based on laboratory bioindication monitor-
ing methods, including the evaluation of the phytotoxic effect using seeds of the test crop garden cress (Lepidium
sativum L.) and the determination of the cellulolytic activity of the soil microbiocenosis using Mishustin's appli-
cation method. The obtained data make it possible to record the current parameters of the biological integrity of
soils under the conditions of intensive industrial development of the region.

The results of independent monitoring form an objective factual basis necessary for controlling the state of
the environment and ensuring the ecological safety of the industrial territories of the Republic of Kazakhstan.

Knrouegvie cnoea: Ixonocuueckoe cocmosnue noye, d)un’lOWZOKCullHOCWIb, Mukpo6u0ﬂ02uqecmm aKkmue-
HOoCcmb, 6u0uH0uKaL;wz, MmexHOceHHas Hazcpy3Ka, Hed)meeasoebzﬁ KOoMnJjeKc, yeunoro3orumudecKkast akmueHocnib,
Lepidium sativum L., 2opo0 Axcaii.

Keywords: Ecological state of soils, phytotoxicity, microbiological activity, bioindication, anthropogenic
load, oil and gas complex, cellulolytic activity, Lepidium sativum L., Aksai city.

Brenenne

OxoHomuueckuii mporpecc Pecmy6nmukm Kazax-
CTaH HEPa3pPBIBHO CBSA3aH C PACIIMPEHHUEM HHIYCTPH-
aNpHOTO Tporpecca B cepe HepTerazoBoi MPOMBIII-
JICHHOCTH WTPAIOIIN OCHOBHYIO POJIb B CTAOMIM3AIINN
SKOHOMHKHM cTpanbl. B 3amagno-Kazaxcranckoi o6ma-
CTH PACIOAraloTCs OCHOBHBIE MPOMBIIIICHHBIE 00b-
eKTHI BKJIIOYAsl pa3BHBAIOILYIOCs HHPACTpyKTypy ro-
pona Akcaii. Ilponecc kpymHoMacmTaOHOW 100bIYH,
nepepabOTKH M TPAHCIIOPTUPOBKH OCHOBHOT'O pecypca

COINPOBOXKAAETCS HEM30EXKHBIM BIMSHHEM aHTPOIO-
TEHHOW Harpy3kH Ha COCTOSSHUU OKPY’KarOLIeil Cpelbl.
IlouBEeHHBIN NOKPOB UIPAET BAXKHYIO POJIb B JJAHHOM
CUCTEME IIOCKOJIbKY OCHOBHBIE XUMHUYECKHE H3MEHE-
HUSl XapaKTEpPHO OTPaXKarOTCsl BHYTPU IIOYBEHHOI'O
ciosi. VI3MeHeHHe OCHOBHBIX KOMIIOHEHTOB (DH3HKO-
XMMHYECKHX CBOMCTB ITOYBHI TPOUCXOIUT NOJ, BO3AEH-
CTBHEM IPOU3BOJICTBEHHBIX (PaKTOpPOB YTO, CIenOBa-
TEeNbHO, BeleT cOOOH M3MEHEHHEM B OMOJIOTMUECKHX
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npoueccax. B cBsi3u ¢ aTuM JuIs osrydenue 0oJee no-
JIpOOHOTO MPEICTABICHUS COCTOSIHUU 9KOJIOTHIECKOT0
COCTOSIHMH MOYBEHHOTO IIOKpPOBa HEOOXOIMMO IIPOBe-
CTH MOHUTOPHHT [1].

HawnbGonee u3 70CTyNHBIX METOAOB OTCICKUBAHUS
Y MOTy4YeHHs MEPBUIHON MH(OPMALMH HCIOIb3YETCS
METOJl OMOMHINKAINH 110 PACTHTEIBHBIM TECT 00BEK-
tam. Mcronp30BaHne pacTUTEIBHBIX 00BEKTOB HMEET
HauOOJNBIIYIO TTOMOIIbL NPH IMPOBEJCHUH HCCIIEI0Ba-
HUM Ha WHIUKATOpax, TaK KaK PacTeHUs MOTYT 4yB-
CTBOBaTh (PUTOTOKCHYHOCTH MOYBEHHOTO ci1os [2]. c-
CJIe/IOBaHUE IMOKazaTeled (PUTOTOKCHYHOCTH M (yHK-
[IMOHATBHOW  aKTHBHOCTH  MHKPOOHOJIOTHYECKOTO
coo0l1miecTBa MPeACTaBIAIOT COOOH IEeHHBIH HHpopMa-
TUBHBIH NCTOYHMK TaK KakK 3TO JAcT MEPBUUHYIO MH-
(hopmary Ui CBOEBPEMEHHON TMArHOCTUKH PAHHHUX
CTaJMU CTPECCOBOTO BO3AECHCTBHUSA 10 (POPMUPOBAHUS B
MOYBEHHOH cpefie HeoOpaTUMBIX CTPYKTYPHBIX M3Me-
HCHHUMU.

AxtyanbHas nHGopManus 00 3KOJIOTHYECKOM CO-
CTOSIHUU IIOYBBI M MHKPOOHMOILIEHO3€ HMMEET Ba)KHOE
3Ha4eHHe JUIs pa3paboTKU KOMILJIEKCA MEp U MEPOIIPH-
ATUN JJIA pallUOHAJIBHOTO NPHUPOAO0NOJIb30BaHUA TTOY-
BEHHBIX PECYPCOB.

OOBEKTOM HCCIIEAOBAHUS TOCTYKIIIM 00pasIbl
MOYB, OTOOpaHHBIC Ha TEPPUTOPHH Tropoja AKcail U
MPIJIETAIOIINX y9acTKaxX 3amagHo-KazaxcraHckoi 00-
JIACTH, HAXOSIIIUXCA B 30HE MOTEHINATHLHOTO BIMSHUS
00BEKTOB HE(PTEra3oBOrO IMPOMBIIUIEHHOTO KOM-
wiekca. OTOOp MOYBEHHBIX POO OCYIIECTBIISIICS B CO-
OTBETCTBHH C OOLICPUHATHIMH METOJMYECKUMH PEKO-
MEHJalUsIMU METOJIOM KOHBEpTa C IIIyOMHBI MaxoT-
Horo ropu3zoHTa (0-20 cm). Jlng mposeneHus
CPaBHUTEIHHOTO aHAJIN3a JOMIOJHUTEIHHO OTONPAIINCH
KOHTPOJbHBIC ((POHOBEIE) 00pa3lbl HA ydacTKax, He
MOZBEP’KEHHBIX MPSAMOMY TEXHOTEHHOMY BO3JEH-
crBuio [3].

Y4uTbIBast HEOOXOAMMOCTH CTPOTOr0 KOHTPOJIS 32
napaMeTpaMH OKPYXKAaloIIeH cperpl, 1abopaTopHBIi
3TaIl OLICHKH OMOJIOTHYECKOI aKTHBHOCTH MOYB ITPOBO-
JIICS B (popMaTe aBTOHOMHOT'O MOJIEJIEHOTO IKCIIePH-
MEHTa B YCJIOBHSX CIIEIIMAIBLHO 000PYI0BAHHOTO U30-
JaupoBaHHOro nomeuieHus. IloanepkaHue crabub-
HOTO  MHKpOKIMMara (Ttemmeparypa 20-22°C,
UCKITIOUEHHE TOMANaHNs NPSMBIX COJHEUHBIX JIydei)
o0ecreynsio MUHIMHU3AIIMIO BHEITHUX MTOTPEITHOCTEH.
B cooTBeTcTBUM C MIaHOM aBTOHOMHOTO Ja0OpaTop-

HOT'O HKCIIEPUMEHTa, OIeHKa (PUTOTOKCHUYHOCTH HPO-
BOJMJIACh B TPEXKPATHOW MOBTOPHOCTH JUI Ka)JOTO
THTAa cyOcTpaTa.

B xadecTBe KOHTPOIBHOTO ((POHOBOTO) BapuaHTa
MPUMEHSUICS.  CTAaHAApPTH3W-POBAHHBIN  (hpe3epHBIi
TOpd BEPXOBOTO THIIA CO CTEIICHBIO paziokeHus 35%,
Macca HaBeCKH KOToporo coctasisiia 30 T Ha KaXIylo
n3 tpex yaiuek [lerpu. [lepBas onbiTHAs rpynna BKIO-
yajga oOpasLbl MOYB, OTOOpAaHHBIE HEMOCPEICTBEHHO
Ha CeNMTEOHON TeppUTOPHU ropoaa AKcaii, ¢ Maccoi
nouBeHHON HaBecku 50 r. Bropas ombiTHas rpymmna
Obl1a chopMUPOBAHA U3 TIOUBEHHBIX P00, U3BATHIX HA
yZaJeHuH 8§ KM OT TPaHMIBI 00BbEKTOB He(pTera3okoH-
JEHCATHOTO MECTOPOXKAeHHs (Macca HaBeckn — 50 T).
Bo Bce mMOArOTOBIEHHBIE W YBIaXHEHHBIE €MKOCTH
OCYIIECTBIISUICS. PABHOMEPHBI MOCEB TECT-KYNIbTYPBHI:
poBHO 1o 30 OXHOMEpPHBIX CEMSAH Kpecc-cajaTa
(Lepidium sativum L.) B kaxxayro damky [Tetpu. Dmmu-
puueckuil atanm JabopaTopHOro OHOTECTHPOBAHUS
MMOYBEHHBIX 00pa3ioB crapToBan 15 deBpams 2026
rojia ¢ peryJsipHbIM MOHHUTOPUHTOM IHEPTUU IIpopac-
TaHUS CEMSH U MOJACPIKaHNEM ONTUMAJIBHOIO THAPO-
TEPMUYECKOTO pPEeXUMa IyTEeM MEPHOANYIECKOTO
YBJIKHEHUS CyOCTpaTOB.

JluHamuka pa3BUTHS TecT-KynbTypbl Lepidium
sativum L. B koHTpoIbHO# rpyrme (Topd) ¥ ONBITHBIX
obpasmax (cenmuteOHast 30Ha roponma Akcaif) IeMOH-
CTPHpOBaJIa IITATHBIE MOKA3aTEIH BCXOXECTH, COOT-
BETCTBYIOIINE (PU3MOJIOTNYECKOH HOpME TaHHOTO
Buzma. OmHAKO, B XOJE€ HENPEPHIBHOTO HaONIONCHUS
ObUT 3a()UKCUPOBAH KPUTHYCCKHUI COON B BereTaiuu
IPOPOCTKOB, KYJIbTHBHPYEMBIX Ha MOYBEHHOM CYO-
CTpare, U3BATOM Ha yJaJeHHH 8 KM OT OOBEKTOB
HedTerasokoHAeHCaTHOro MecTopokaeHus [4]. Ha -
ThbI€ CYTKH 9KCIIO3ULIUU B JAHHOU SKCIIEPUMEHTAIbHON
rpymme ObUI 3aperuCTPUPOBAH OCTPHIH (PUTOTOKCHYE-
CKuit 3 QeKT, BRIPA3UBIIHIACS B IIOJTHOW OCTAHOBKE PO-
CTOBBIX IIpoueccoB U nocieayomei 100-npoueHTHON
rudeny OMOJIOTHYECKOT0 MaTepraia BO BCEX TpeX IMo-
BTOpHOCT:X. [Tot00Has peakiys pacTeHUH-HHINKATO-
POB CBHJIETEIBCTBYET O HAJIMYUH B COCTABE HCCIIEye-
MOM MOYBBI BBICOKMX KOHIIEHTpALUil HHrHOUPYIOLINX
BEILIECTB, O0JIaJAI0INX SPKO BBIPAKEHHBIM JIETallb-
HBIM JIefiCTBHEM Ha KOPHEBYIO CUCTEMY U HA3EMHBIC
opransl. BusyanbHast (ukcaius xoza J1abopaTopHBIX
SKCIEPUMEHTOB W COCTOSHHS TECT-OOBEKTOB IIpE-
CTaBJIeHA Ha PUCYHKE |
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Pucynox 1 — Junamura pazeumus npopocmkos mecm-kynomypul Lepidium sativum L. na 5-e cymxu sxenosuyuu
(a — ponoswlil moppsnoli KoHmpoas, 6 — nouga cerumedOHoU 30HbL 2. Akcail, 8 — noyea Ha yoareHuu 8 Km om
MeCmopodiCOeHUs)

B paMkax KOMIIJIEKCHOTO KOJIOTHYECKOTO MOHHU-
TOpHUHIa IOYBEHHOIO IOKpoBa 3amaaHo-Kaszaxcral-
CKOH obOnacth, MHAIMIpPOBaHHOTO 15 heBpanms 2026
roja, OBIT 3aJI0’KEH BTOPOH 3Tarm 1abopaTOPHOTO HC-
CJIeI0BaHMsl, HAIIPABJICHHBIM HA U3YYEHHE LEIUTI0I030-
JUTHYECKOH aKTUBHOCTH Pa3IUYHBIX MHUKPOOPTaHU3-
MOB. B KauecTBe OCHOBHOIO HHCTPYMEHTapHs IS
OIICHKHM WHTEHCUBHOCTH MHUKPOOMOJOTHYECKHUX MPO-
LIECCOB MPUMEHSJICSA KJIACCUYECKUI aNMINKauOHHBIN
meron E.H. MumyctrHa, aganTUpoBaHHBIA K YCIO-
BUSIM aBTOHOMHOTO MOJICJIHOTO 3KcTiepuMeHTa. CTaH-
JIapTU3UPOBAHHBIM TECT-MATEPUATIOM B JAHHOM OIIBITE
MOCITYKUJIO HEOKPAIIEHHOE XJIONKOBOE IOJIOTHO CO
100-ipoLIeHTHEIM COJIepKaHNEM HATYPaJIbHOM IEIITIO-
JI03BI, HApe3aHHOe Ha (parMeHTHl PaBHOH IDIOMIAIH C
(huKCUpOBaHHBIMH TabapuTaMu 5X5 caHTHMETPOB [5].
IToaroToBNeHHBIE TKAHEBBIE ANIUIMKAIMK 3aKJIa/IbIBa-
JIUCh HETIOCPEICTBEHHO B EMKOCTH C TIOUYBEHHBIMH CY0-
CTpaTaMu, U3BATHIMU U3 KOHTPOJILHOW 30HBI M CEJH-
TeOHO# TeppuTOpHuU ropoaa Akcail, HAXOAIIETOCS B
apeajie BJIMsIHUS He(pTera3oBoro KOMILIEKCa.

Jlnst obecnieueHus pernpe3eHTaTHBHOCTH MOJTyJae-
MBIX JaHHBIX MOJIEJIMPOBAHUE YCIOBUH OKpYKaroleH
cpelibl IpeycMaTpUBaIO CTPOTOe MOAEPKAHUE ONTH-

MaJIbHOTO THIPOTEPMHUUYECKOIO PEXUMA IYTEM PEry-
JISIPHOTO YBIIAYKHEHUS HA MPOTSHKCHUN BCETO MHKYOa-
LMOHHOTO nepuoa. JlaHHBIA METOIUYECKHH MOAXO[
MO3BOJIACT 3a(UKCHPOBATH MOTCHIHMAIBHYIO CIIOCO0-
HOCTh a0OPHUTCHHOW MOYBEHHOW OMOTHI K JECTPYKIIUU
OpraHMYECKOTO BEUIeCTBa B YCIOBUSX TMpejrosarae-
MO TEXHOTE€HHOM Harpys3KHu.

[TapannenbHOE U3ydeHHE LEIUTIOIO30IUTUYECKON
aKTUBHOCTH aniuiukanuoH-HeIM MetogoM E.H. Mumy-
CTHHA BBIABWIO DIyOOKWH mucOamaHc Tpoduueckoit
CTPYKTYphI ITOYBEHHOTO MHKPOOHOIICHO3a B ypOaHU-
3UpOBaHHOM cpene. B koHTpoe npouecc MuHepaniu3a-
LMK OPTaHUKH MPOTEKAJ C ECTECTBEHHONW HU3KOM CKO-
POCTbBIO, TIOJTHOCTBIO COXPAaHUB MEXaHUYECKYIO MpPOY-
HOCTb UEJUIIOJO3HBIX BOJIOKOH JIBHSHOTO IOJIOTHA.
JmaMeTpanbHO MPOTHUBOIIONIOKHAS KApTHHA HAOI0Ia-
nach B ypbaHozemax Akcas, rjae Oblia 3adMKCHpoBaHa
runepTpoupoBaHHas JECTPYKTHBHAS AKTUBHOCTh
Mukpodiopsr [6].

BusyanbpHast ¢ukcaiys CTpYKTYpHBIX H3MEHEHUI
LIEJUTIOJIO3HBIX TECT-UHAUKATOPOB MO UTOTaM BTOPOTO
SKCIIEPUMEHTAILHOTO dTana HarJSIIHO OTpaKeHa Ha
pHUcCyHKe 2.

a

Pucynox 2 — Cocmosnue yenntonosnvix mecm-unHouxamopos nocie 30-cymounoil uHKyoayuu anniukayuoHHbIM

memoodom E.H. Muwycmuna (a — coxpanenue cmpykmypbl HOIOMHA 8 KOHMPOe, O — MOMAaibHas OeCmpyKyus
mKauu 6 ypbanoseme 2. Axcaii)
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ToranbHBIN pacnaj HEUTIJIO3HOTO MOJIOTHA, CO-
MPOBOXKAABIINICS BBIIEICHUEM Ta30B C PE3KUM THH-
JIOCTHBIM 3aIlaXxOM, OJHO3HAYHO yKa3bIBAET HA CMEHY
a’pOOHBIX YCIIOBHI aHAYPOOHBIMH W JOMHHHPOBAaHHUE
arpecCcUBHBIX OaKTepuil.

CuHTE3 TOJydCHHBIX OSMITUPHUYECKUX JaHHBIX
MO3BOJISIET 3aKJIFOYHUTH, YTO MOYBBI UCCIEAYEMOTO pe-
THOHA MOJBEPraroTcss MHOTO(AKTOPHOMY TEXHOTEH-
HOMY cTpeccy. BrIsBiIeHHbIE OHOJOrHYEcKHe aHOMa-
JUY TOAYEPKUBAIOT (yHAaMEHTallb-HYI0 HEOOXOIH-
MOCTH BHEIPEHUSI CTPOTUX HOPM OMOMOHHMTOPHHTA JJISt
CBOEBPEMEHHOH JTMarHOCTUKH Jlerpafaluy Janamad-
TOB BOIM3H 00BEKTOB MHTEHCUBHOH HE(TEI0OBIIH.
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THE SPACE OF THE MYKOLAIV REGIONAL LOCAL HISTORY MUSEUM AS AN INTEGRAL
COMPONENT OF THE PROFESSIONAL TRAINING OF FUTURE HISTORIAN SPECIALISTS

Anomauis.

Posensinymo icmopito Muxonaiscokoeo 0bnacno2o Kpaesnasuozo myser; gopmu pobomu, cnpsamoeani Ha
30epedicents, GUBYEHHs. Ma NONYISAPUAYII0 ICMOPUKO-KYIbMYPHOT chaowuru pe2iony. 3’scosano ocobausicmo
NPOXOONCEHHS KPAE3HABHOI HABYANLHOI NPAKMUKU 3000y8auamu U0l 0Ceimu ma 0CHOBHI ii Hanpsamu pobomu;
3HAYEHHsL KPAE3HABYOT NpakmuKu 0Jis1 MAuOYmHix (axisyie-icmopuxis.

Summary:

The history of the Mykolaiv Regional Museum of Local Lore is considered; forms of work aimed at preserving,
studying and popularizing the historical and cultural heritage of the region. The peculiarity of passing local lore
training practice by higher education students and its main areas of work are clarified; the importance of local
lore practice for future historians is determined.

Knrouosi cnosa: myseil, kpaesnasua npakmuxa, eKcnosuyis, oo, 06’ ekm, cucmemamusayis, limepamypa,
iCMOpUKO-KYIbMYpHA CRAOWUHA.
Key words: museum, local history practice, exposition, fund, object, systematization, literature, historical

and cultural heritage.

My3eit, sk crnenugpivanii, 06araTopyHKIiOHATb-
HUM COLIOKYJIBTYPHHH MEXaHI3M, CIPSIMOBAaHWA Ha
30epeXeHHs ICTOPUKO-KYIbTYPHOI CHAIIINHU, JTOCITi-
JDKEHHSI My3€HHHX 11aM’SITOK, Pa3oM 3 TUM IPOBOJHUTH
3HAYHY HaAYKOBO-TIPOCBITHHUIIBKY MisSUTbHICT, 3AIHCHIOE
eKCIO3HIIHHY poOoTy. HOBITHI TpeHIN YiTKO OKpec-
JIFOIOTH MOCTYMOBI 3MiHU POJIi My3€iB y BHILIN OCBITI:
My3eil JIEMOHCTPYIOTh JIOCBiJ| TiCHOI B3aeMOJIl 3 BH-
IIMMHU 3aKjIagaMu OocBiTH. OTOX Kpae3HaBya HaB4Ya-
JIbHA TMPAKTHKA € HeB1l’EMHOIO CKIIAJI0OBOIO OCBITHHOTO
mporecy A 3100yBadiB, SKi HABYAIOTHCA 3a HAmps-
MaMH, [IOB’I3aHUMH 3 iICTOPI€T0, KyIBTYPOJIOTIEI0, MU-
CTELTBO3HABCTBOM, MY3€€3HABCTBOM, apXEOJIOTI€lO0,
eTHorpadi€lo, KPa€3HaBCTBOM Ta CyMIXXHUMH JIHCIIHII-
nmiHamu. BoHa nae MOXIHMBICTH HE JIMIIE 3aKpPilIUTH
TEOpETHYHI 3HaHHS, 37J00yTi MiJ] 4ac ayIMTOPHOTO HaB-
YaHHS, a i Oe3rmocepelHbO O3HAHOMHTHCS 3 POOOTOIO
MY3€HHOI yCTaHOBH «3CEpeiWHN», HAOyTH NpakTH4-
HUX HAaBHYOK POOOTH 3 My3eWHHMH INpeMeTaMH, J0-
KyMeHTaMH, ()OHIaMH, EKCIIO3UIIISIMA, a TAKOX CIIPO-
OyBatu ce0e B poITi HAYKOBOTO CITiBpOOITHHKA, EKCKYP-
coBoJia UM (JOHTOBOTO TpaIliBHUKA.

[TpoxomkeHHs Kpac3HaBYOi MPAKTUKU CTIPUSIE (O-
pMyBaHHIO npodeciiiHOl KOMNETEHTHOCTI ManOyT-
HBOTO (paxiBIsl, PO3BUTKY aHAJITUYHOIO MUCIICHHS,
HaBMYOK HAayKOBOi iHTepIpeTanii apTeakTiB, a TAKOK

PO3YMIHHSI BaXKJIMBOCTI 30epeKeHHS Ta MOMyIApu3aIii
KyJIBTYpHOI CHAIIIMHU. 3aBASKU MPaKTHIN 37100yBadi
OCBITH MOXYTbh KpaIie 3p03yMiTu crenniky JisibHO-
CTi My3€l0 K HayKOBO-JIOCJIIZTHOTO, OCBITHBOTO Ta Ky-
JIbTYPHO-TIPOCBITHUIIBKOTO 3aKJIAy.

ITin wac TPOXOMKEHHS KPae3HABYOI INPAKTHKH
CTYJIEHTH 3HaAHOMIIATBCS 31 CTPYKTYPOIO MY3€10, OCHO-
BHHMH HanpsiMaM# HOro poOOTH, JOTPUMAHHSM IPHH-
nuniB GpoHIOBOrO 00MIKY, pecTaBparlii, eKCIO3UIIIITHOT
JiSUTBHOCTI, OCBITHIX NpOTpaM, METOAMKH CTBOPEHHS
Ta MMPOBEACHHS eKCKypcild. Takok BOHH MOXKYTh OpaTu
y4acTh Y MiATOTOBII HOBUX BUCTAaBKOBHX IIPOEKTIB, Op-
rafizamii TAMYacOBUX CKCIO3HIIiH, 00pOoOII apXiBHIX
MarepianiB, onu(pyBaHHI €KCIOHATIB, CTBOPEHHI iH-
(opManiifHOro KOHTEHTY JUIsl OIS pHU3alii My3eHHOT
JISUTBHOCTI cepet INPOKOi ayAuTopii.

Oco0nvBe 3HAUEHHS NPaKTHUKa Mae Juist (hopmy-
BaHHS HABUYOK JOTPUMaHHS €THYHHX Ta MPOdeciiHmX
HOPM, BMiHHSI ITPaIfOBATH 3 MEPLIOKEpeTaMu, 30epe-
KeHHS KOH(QIAeHIIHHOCTI My3eiHUX HaHWX, KPUTHY-
HOT'O OCMHUCJICHHSI ICTOPHYHUX (DaKTiB Ta IXHBOI iHTEP-
npetaiii. Came B My3ei CTYZICHT CTUKAETHCS 3 BiAMOBI-
JATBHICTIO 32 aBTCHTUYIHICTh iICTOPUIHHUX apTe(aKTiB,
IXHIO O€3IIeYHICTh Ta HAYKOBY JOCTOBIPHICTb.

3BIT PO NMPOXOPKEHHS KPAE3HABYOT MPAKTHKH €
¢dbopmoro (dikcarii BUKOHAHOT POOOTH, AHATITUYHOTO
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OCMHUCJIEHHS 3100y TOr0 JIOCBiy Ta JIEMOHCTpPALIEIO Pi-
BHS TpodeciitHOi MATOTOBKH CTyAeHTa. BiH MicTHTh
OIIHC YCiX eTaliB MPOXOPKEHHS MPAKTUKH, XapaKTep
BUKOHYBaHHX 3aBJaHb, aHANI3 3100yTHX YMiHb i HABU-
YOK, a TAKO)K BHCHOBKH TPO 3HAYCHHS NMPAKTUKH IS
MOJANTBIIIOTO MPO(ECITHOTO PO3BHUTKY.

MeTo10 cTaTTi € 0COONUBICTH MTPOXOKCHHS Kpae-
3HaBYOI HABYAIBHOI NPAaKTHKH 3J00yBadyaMy NEpIIOro
(bakamaBpCchbKOro) piBHS BHUILOi OCBITH CHEILialbHO-
creit 014 Cepennst ocsita (Ictopis) Ta 032 Ictopis Ta
apxeoJioris HaByanbHO-HayKOBOT'O I€arorivHoOro iH-
crutyTy imMeHni B.O. Cyxommunacskoro HamnionansHoro
yHiIBepCcHUTETy KopabneOyayBaHHS iMeHi agmipara Ma-
KapoBa, sKi Ha0yBalOTh NPOQeciifHO-METOTMIHIX
BMiHb, HABHYOK Ta JEMOHCTPYIOTh 3000yTHH TOCBIA ¥
oAbl mpodeciiHil AiSUTBHOCTI.

ba3oio kpae3HaBuoi npakTuku € MukonaiBch-
KW 00JTaCHUH Kpae3HaBUMU MYy3eH, 3 SKUM yHIBEpCH-
TET YKJIaB YTOJly CTOCOBHO HaBYaJILHOI MMPAKTUKH CTY-
JICHTIB.

Ha narry g1ymMKy, nepeayciM BapTo po3risiHy TH ic-
TOPIIO JaHOTO KYJIbTYPHOTO 3aKJIaay, OCKUIBKH LieH ac-
MEeKT BXJIMBUH MiJl Yac MPOXOIKCHHS MPAaKTHKH Ta
PO3LIMPEHHS 3HAaHb TPO ICTOPIIO PITHOTO Kparo.

15 (28) rpymas 1913 poxy B KyJIBTYpPHOMY SKHUTTI
MuxkomnaeBa BigOynacst BaXJIHBa MOIis: OYIIO BIIKPUTO
MICBKHH TPUPOTHUYO-ICTOPHYHIA My3eil. OCHOBOIO
Horo ekcro3mmii crama yHiKambHa KOJeKImis Emma-
Hyina ®paHueBa, mojapoBaHa MicTy HOro cmasi-
KoeMIIMH. B Hilf Oynm mpejacTaBieHi 3pa3kd MiHe-
padiB, omynana nraxis, pu0, TBapHH, KOpaH, I'yOKH,
repOapii TPOMIYHUX POCIUH Ta 0arato IHIIKX MIKABUX
peueii [1].

[TporecoM CTBOpEHHS MICBKOTO MY3€l0 OITiKyBa-
Jacst KOMicisi, JI0 CKJIaJy SIKOT yBIMIIIIM ICIyTaTH MiCh-
KOI [yMH Ha YOJIi 3 IOPUCTOM 1 apXe0JI0roM-aMaTopoM
Cepriem TaiimygenkoM. MicCTSHH 3 3aXOIUICHHSIM
3yCTpPUIM TepIIly eKCIO3HUIII0 My3er, i 0Oarato XTo
BIATYKHYBCS Ha 3aKJIHMK CIIPHUATH IIOTIOBHEHHIO KO-
nekii. Tox y mepmri poKu Imicisi CTBOPEHHS BOHa 30a-
ragyBayiacsl 3aBASKHA UYHCICHHUM II0JlapyHKaM, cepen
AKuX Oynu apxeosoriuni 3Haxinku 3 OnbBii, eTHO-
rpadiuHi MaTepiany, moOyTOBI peyi MICHKUX JKUTEIIB,
3pa3KM XOJIOJHOI Ta BOTHENMAIBHOT 30p0i, TOKYMEHTH,
(dororpadii, moneini kopadiiB Tomo. A B 4epBHi 1918
POKY 110 (OHIOCXOBUII HAMINIIIA KOJEKITisT BIHCHKO-
BOTo My3ero 58-ro [Ipa3pkoro mxoTHOTO MOJIKY.

HesBakaroun Ha OypximBi moaii peBomomii Ta
TpPOMaJISTHCHKOT BifHM, My3ell He TiIbKH 30epir cBoi
EKCIIOHATH, a 1 POJOBXKYyBaB HaOyBaTH HOBI. 3roZOM
HEBEJIMKE NMPUMILIEHHS BXXE HE MOIJIO BMICTHTH BCIO
KOJICKIIiF0, TOMY Ha ii 6a3i OyJI0 CTBOPEHO J1Ba My3el —
ICTOPHUKO-apXeOoJIOTIYHUH Ta IPUPOTHUYINI.

IMicnst emepti Cepris [aiinyuenka, B 1923-1929
pokax Tmocagay JaMpekTopa o0iiiMaB  apXxeoJior,
kpaesHaBelr Deonociii Kamincekwii. ¥ Ti yacu myseit
BXKe MOTpeOyBaB HOBOTO MPUMINIEHHs. 3T0JIOM HUM
ctana OyaiBJIs KOMUIIHBOI raynTBaxTi Ha CobopHOMY
Mmaiinani. 10 Gepesnst 1929 poky, micis KamiTaabHOTO
PEMOHTY NPUMILIECHHS, BiOYJIOCS yPOUUCTE BIAKPUTTS
excrio3uuii. Ha Toii yac y 3i0panHi Mmy3eto Oyio Ginbine
19 Tucsiu excrnionaris [1].

28 xBiTHA 1929 poky Micbka Biaga yxBajuia
pillIeHHs PO Tiepeiady My3eto OyIiBiI AaMipanTeich-
KOro coOopy i BucTaBku 10 140-pivas Mukomnaesa,
a TOTIM TiJ BICEKOBO-MOPCHKHH BiAmiNL, y SKOMY
30epiramock 856 3paskiB 30poi Ta BiHCHKOBOI aTpuOy-
THKH.

Ha »xamp, XBIJISA MONITHYHUX pENpeciii HE OMHU-
HyJa My3eH, i y BepecHi 1929 poky Oyno 3aaperro-
BaHo Deonocis Kamincbkoro, mizHime Mukony Jla-
IYTy Ta IHIIMX NPEJCTAaBHHUKIB TBOPYOi IHTENIreHui,
110 CHPUSUTH POOOTI 3aKiamy.

VY 30-Ti poku ekcro3uuisi My3ero Oyia ayxe 3a-
MTOJIITH30BaHOI0, M0 3HU3WIO 11 HAYKOBHUH Ta €CTETHY-
HUH piBeHb. B 116l yac My3el IpHpOIU 3HAXOANUBCS B
MPUMIIICHHI KOJHITHBOTO PEajJbHOTO yJYWInIa (Ha
po3i Bynmups Hikonbcbkoi Ta HaBapuHCEKO1), 1 HOTO KO-
JeKIis HamigyBama 12 THcAY excmoHartiB. BoceHm
1936 poky B 3B’sI3Ky 3 PEKOHCTPYKIi€I PansHChKOTO
Maiiany 3a3HajM pyiHauii Aamipanrteiicbkuii codbop
Ta raynrBaxra, TOMY iICTOPHKO-apXeoJOTiuHIH My3ei
MepEeBEe3IIH 10 OYIiBIII KOCTENY Ta ABOIOBEPXOBOIo OY-
JIMHKY KaTOJIMIBKOTO CBsIIeHuKa [1].

B nepioj HanucTebkoi okynanii ta J[pyroi cBiTo-
Boi BiliHM My3eil mnponoBXyBaB mpamoBaru. [lpu
HBOMY IisJIa MiIMibHa aHTA(DAIIICTChKAa OpraHi3allis
mig kepiBaUITBOM IOpist Tapacosa.

Ha >xaip, criiBpoOITHAKaM My3€0 HE BIAIOCS IT0-
BHICTIO 30eperT apxeoyoriyHi Matepiamu. B mmcro-
magi 1943 poxy 3HaYHY YaCTHHY OJBBIHCHKOT KOJMEKIIiT
HimIi BuBe3n 10 KenircOepry, i mogansIia JOJs IHX
eKcrioHaTiB HeBimoma. Y muctonani 1950 poky BigOy-
Jocs 00’€HAHHS ICTOPUYHOTO Ta MPUPOJIHHUOTO MY-
3e¢fB y ONMH Mix Ha3BOK MHUKOIAIBChKHI 00IacHUI
Kpae3HaBYMIA My3€H, IKOI0 BOHA 3aIHIIAETHCS 1 JOCI.

Y 1960-1980-Ti poku akTUBi3yBanacsi HayKOBO-
JIOCITITHUIIBKA Ta MOLTYKOBa podoTta. Maiike KOKHOTO
POKY TPOBOIIINCS KOMIUIEKCHI EKCHETUINl B pi3HI
paiioHu 00JacTi, B pe3yNbTaTi SIKUX 10 (OHIIIB MY3€H0
IOPIYHO HAIXOAMIIN HOBI apTeakTy.

B meit mepion myseit OyB 3MyIIeHuid 30upaTu Ma-
Tepianu MapTIHHUX 3’13[iB, IUICHYMIB, «yIapHUX»
OyniBHuUTB TOIIO. To Oyna «o00B’s3K0Ba IpOrpama,
aJle apXeoJIOTIYHI JIOCIIJDKEHHS CTENOBHX KypraHiB,
noceJieHb 100M OpOH3M i aHTUYHOCTI TAKOX TPUBAIIH.
B ui wacu posmouanocs (GopMyBaHHS OCOOHCTHX
(hoHIIB BUIATHUX MHKOJAIBIIIB: iH)XKEHEpa-TEXHOJIOTa
Bonomumupa Promina, actponomiB bopuca Ocra-
meHka-Kynpssuesa ta @exnipa bpennxina, apxisu npo-
cituTenst Anpiana TonopoBa, moera Mapka JIncsiHch-
KOTO.

KpiMm 1mporo, myszeil npuudoaB 4acTHHY KOJICKIIiT
pocificbKuX mam’sITHAX MezaajeH, 310paHuX pOAMHOIO
Ammkis. OgHUM 13 HaHMIIKaBIIIUX EKCIIOHATIB CTajia
kanra «Tpebumk» [letpa Morwim, HaapykoBaHa B
Kuesi B 1646 porri.

Y 1970-1980-1i poxu My3el 3a3HaB CYTTEBHX
3MiH. Po3mmpuBcs mTaT CHiBpoOITHHKIB, A0 #HOro
CTPYKTYpH YBIHIIIM HOBOCTBOpeHi imii: y 1972 pomi
— OuakiBcbKHil BifiCbKOBO-ICTOPHYHUI My3e#l imMeHi
O. B. CyBopoga, y 1975 poui — my3seii «[lianinsHo-
MapTH3aHChKUH pyX Ha MukousaiBiuHi». Benukoro
MOJTIEF0 [T MICTa CTAJIO BIAKPUTTS B JuIHI 1978 poky
Myseto cynHOOynyBaHHS Ta (DIOTY — CHpaBXHBOT
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BI3WTIBKM MicTa KopabmiB. B cepenuni 80-x poxis
dimisMu Takox cTany My3eit micta [lepBomalicbka Ta
my3seit «[lapTuzaHceka ickpay B ceni Kpumka.

3 1985 mo 1995 poku ronoBHa OyIiBIISI My3€H0 Tie-
peKHMBaja CKIagHI 9acH: JOBFOTPUBAIMNA PEMOHT, He-
MOJKJIUBICTh BiIKPHUTTS MMOBHOMPOQLIEHOI eKCTIO3HUII1,
YacTHHA MY3eHHHX NpPUMIIIEeHb BiIIMOUIM O KaTo-
JIMLBKOTO KOCThOTy. TpHBanuii yac npamoBain JIMIIe
JIBI-TPY BHUCTaBKOBI 3aJii. AJie TIOIpH Bce poOoTa Haj
MONIOBHEHHSIM MY3€HHOI KOJIEKLil MOCTIHHO TpHBaia.
Ha nowarky 2000-x pokiB My3eiiHe 310paHHs HaJiuy-
BaJIo Bxke Omu3bKo 180 THCSIY mpeaMeTiB.

VY 1999 poui MukomaiBcbka o0OnaepxanaMiHicTpa-
i yXBajiiia pillleHHS TMepefaTH Kpae3HaBUOMY My-
3ero OyaiBii koMIutekcy «CTapoIoTChKi KazapMm» —
maM’ITHHUK apXiTeKTypH HaIlliOHAIEHOTO 3HAYEHHS, T10-
OymoBaHmii y nepmiii mooBuHI XIX CT. 32 MPOEKTOM
aHryiicekoro apxitekropa Kapma Axpoiina.

PeMoHTHI po0OTH OJHIE] 3 KOJNMINHIX Ka3apM
Oynu 3aBepiueni Hanpukinmi 2011 poky. I Bxe 3a miicts
MmicsuiB y 18 3anax poamicTuiiacst HOBa €KCIIO3HIIIs, sIKa
BiZoOpaxkae MpUPOIHO-EKOJIOTIUHI 0COOIMBOCTI Kpato
H ICTOpIIO MiBHIYHO-NPUYOPHOMOPCHKUX 3E€MENb BiJ
Kam’siHOT 100u 110 cepenuboBivus. OkpiM mocTiifHOT
eKCIO3HuIii, B My3el IPOXOIITh TUMYACOBI ICTOPHUHI
Ta XyJ0XKHI BUCTaBKH [1].

Hanpuxkiami cigyas 2012 poky BimpectaBpoBaHHN
My3eitHni Kommieke «CTapoduioTchKi KazapMmu» 0yi10
NPUAHATO B ekcinryaTamito. OdiriitHe BiAKpUTTS Bif-
Oynocs 28 ceprs 2012 poky 3a y4acTi mpeM’ep-MiHic-
Tpa Muxonu Aszaposa. [licisi BBeAeHHS B Iif0 JMILe
nepiioi yepru CTapoioTChKUX Ka3apM EKCIIO3HINHHA
IUIOIIA KPAE3HABUOTO My3¢et0 30UIbmuThes B 30 pasis.

18 excro3uuiitHUX 3aliB i3 Cy4aCHUM AU3AHHOM,
HEHTPAIbHIUM KOHIUIIFOBAHHSIM Ta CICIiaTbHUM OCBI-
TIICHHSM, ITPOBUI i My3UYHUI [Bip Ta iHIIE. 3aranbHa
KUTBKICTh €KCIIOHATIB OCHOBHOTO (poHITY MUKOIAIBCH-
KOTo 00JIaCHOTO Kpa€3HAaBYOTO MY3€I0 HaJliuye IOHAM
200 trcsau. HaiOinmemn maBHI JaTOBaHi €OXOK0 IMi3-
HBOTO TAJICOJITY, HAMOJIOAMI — ChOTOHIIIHIM JTHEM.
e yHikadbHI KOJNEKIIi MPEeIMETIiB apXeoIoTii Ta eTHO-
rpadii, 30poi Ta cTapoApyKiB, JOKYMEHTAIBHHUX JDKe-
pern Ta maM’ATOK mpupoau [2].

Cama OyaiBisl My3er0, SIKy CIIOPYKEHO B CTHII
Mi3HBOTO AHMTIHCHKOTO KJIACHIIU3MY, CHOTOJHI SIBIISE
co000 TaM’SITHUK apXiTEKTypH HAaIliOHAJBHOTO 3Ha-
4yeHHA. ByniBis, B fAKi KOJHCH PO3TAIIOBYBAIUCS
¢orceki exinaxi, Oyna nodynosana B 1840-1841 po-
Kax 3a NpoekToM apxitekropa Kapma Axpoiina. Buxo-
HYIOYH PEKOHCTPYKIIO CIOpYIH, OyIiBEIIbHUKH MaK-
CHMaJIbHO 30€eperiy B NEepBO3JaHHOMY BHUIIIAL HOTO
tacan.

IIpotsrom 2022 poky, koiu mooam3y Mukosaesa
Wy 0601, pakeTHUMH 00CTpilaMu OYJI0 MOIIKOHKEHO
15 BuctaBkoBHX 3amiB y CTapo(IOTCHKUX Ka3apMmax.
UYepes e myseil OyB 3MyIIEHUH JeMOHTYBaTH Maibke
10 Tucsu excrionatis. Haiibinsme moctpakaana miBHi-
YHa YacTWHA Oy/iBJIi: TOBUOMBAJO BiKHA, BIAJIW HaBi-
cui cremni. ll{opaHky micist 00CTpiIiB 10 My3€10 IPUXO0-
JIMJIH FOTO CIIiBpOOITHUKH, SIKi BIACHUMH CHUJIAMH TIPH-
OMpany HaclliKM pyHHYBaHb Ta «3allUBaJIM» BiKHA
OSB-muutamMu 3 miBkor. PoOotu TpuBamm 1o mi3-
HBOT'O BEYOPA, aJUKE I10pa3y micist 00CTpiiiB BHOMBAIO

6mm3bK0 90 BikoH. [Tomnpu e Big atak mocTpakaasio He
Tak 0araTo eKCHOHATIB.

[icnsa 3BimpHeHHs XepcoHa y mmcromami 2022
POKY Ta BiajeHsM MicTa Bij JdiHii GpoHTY, y OepesHi
2023 poky My3ei, micisg pigHOi IepeBH, IOYaB BiTHOB-
JMoBaTH cBOIO pobory. Ctanom Ha 20 Gepesns 2023
poKy B OymiBni (hYHKIIOHYBaJIH YOTHPH BUCTABKOBI
3aJIM Ta II0YaJIv PAIFOBATH HaJl BIITBOPEHHSM ITOBHOT
€KCIO3HIIIT Ta MiJrOTOBKO HOBHUX BUCTABOK. 3 22 cep-
mHst 2023 poKy MOHOBWIIM pOOOTY KOMIUIEKCY apXeo-
JIOTIYHUX 3amiB [2].

MukonaiBCbKHH 00NaCHUN Kpae3HaBUMA My3eit
3MIHCHIOE pi3HOMaHITHI (GopMu poOOTH, CIPSMOBaHI
Ha 30epeXeHHs, BUBYCHHS Ta IOMYJLIPU3AINIO iCTO-
PHUKO-KYJIBTYPHOI CIIAJIIIHU PETIOHY.

Mys3eili IpoTIOHY€ BiBigyBadaM OTJIA[ IIOCTIHHUX
eKCIO3HUIIIH, SKi BiJOOpaXaroTh iCTOPil0, IPUPOAY Ta
KynpTypy MuxkomaiBmuau. Kpim TOT0, perymspHo op-
raHi30BYIOThCSl THMYACOBI BUCTABKH, PUCBSYEHI Pi3-
HUM TE€MaM Ta MOJisIM.

Hapas3i aie ogHa ocHOBHa ekcro3uiliro. KoxkHa Te-
MaTH4YHa 3aj1a MPHUCBsYEHa CTOPIHLI icTopii MuKoaiB-
LIMHU.

OkpiM TOCTIHHOT €KCIO3MIIl Yy BiABiAyBauiB €
3MOra BiBiJaTH TEeMaTHYHI BHCTaBKWA. Hampukiarn,
¢oroBucraBka Jmurpa CkopoxomoBa «Odi BilfHU» —
e TOTJISAON JIIOAEH, sSIKi IEepeXWiIHW BiliHY, BTpaTH,
BU3BOJICHHS. [le MUTI, KOJIM HIXTO HE MO3Y€, HE YEKAE
Kaapy, He Tpae poueit. Lle peanbHi emorii, 3adikcoBaHi
B MukonaeBi, 3BIIbBHEHUX celax Ta XepCOHi Mif Jac
moi3mok aBTopa i3 BosoHTepamu JIO®D, ocobucTux
KOHIIEPTiB y «Pok Xari» Ta MoJbOBUX KOHIEPTIB IS
BificbKOBHX. JIMUTPO cTaB oaHUM i3 mepuux (HoTo-
rpadiB Ha 3BUILHEHUX TEPUTOPIAX MUKOJIATBIIMHU Ta
Xepcouumun y 2022 poui. Moro ¢oto 3pyiiHOBaHHX
CLT 1 pamicTh MEMIKAaHIIB [IEOKYIMOBAaHOTO XepcoHa
CTaJIM YaCTHHOIO Bi3yaJbHOI XpoHiku BittHH. [leperis-
HYTH BECh MEpeIIiK aKTyaJbHUX BUCTABOK MOXKJIMBO Ha
CalTi My3er0.

Ha 6a3i kpa€3HaB4Oro My3€el0 MPOBOASATHCS OTJIA-
JIOBi Ta TEMaTHYHI €KCKYPCil AT pI3HUX KaTeropin Bi-
nBinyBauiB. Exckypcii agantoBaHi 10 BIKOBUX 0COOIH-
BOCTel Ta iHTepeciB ayanTopii. CiBpoOiTHUKY MYy3€r0
3aiiMaloThCs 30MpaHHsIM, CUCTEMATH3AIEI0 Ta JIOCIi-
JDKEHHSIM MY3€HHHUX MpEeJMETIB, IO CTAaHOBIATH My-
3erHuil poHa Ykpainn. Mysel Hajae HayKOBi KOHCY-
JIbTAIlil Ta AOBIAKHA OCIiTHUKAM, CTYJEHTaM Ta BCIM
3aIiKaBJICHUM 0cOo0aM.

MukonaiBCcbkHii 00JacCHUH Kpae3HaBYMH My3eid
AKTHBHO 3aiIMa€THCSI OCBITHHO-BUXOBHOIO JISUTBHICTIO,
MIPOBOANTH MalCTep — KJIACH 3@ iICTOPHYHOIO Ta €THOT-
padiyHOI0 TEMaTHKOIO: JISUIbKU-MOTAHKH, PO3IHUC BeE-
JIMKOJIHIX SI€ELb BOCKOM, IPAIIKU-JEPTyHYUKH TOIIO,
aKTUBHO CIIIBIIPAIIOE 31 IIKOJIAMH Ta BHIIMMH HaBYa-
JILHUMU 3aKJ1aJIaMH1, OpPTaHi30BYIOUH CITUIBHI 3aX0/IH Ta
nporpamu. IcHye CHiJIbHOTa MOJIOOTO My3eto. Jlanuit
mpocTip Oyi0 cTBOpeHo, mo0 06’ eTHATH AKTHBHY MO-
JIOIb HABKOJIO MY3€0, MITUTHCS IIKaBUMH (pakTamw,
BIIKPMBATH TAEMHHIII MY3eHHHX (OHMIIB i MMi3HABATH
MUHYJIE Ta cydacHe MUKOIAIBIINHH.

CrorozHi B Kosiekii My3ero — nonaza 400 tucsg
apredakTiB, 110 OXOIUTIOIOTH EIOXH Bijl MAJCOJITY 10
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cyyacHocti. Cepe/ HalIiHHIIIMX —pPEe3yJIbTATH PO3KO-
ok 3 OnbBii, K03ambKi pemikBii, Marepianu 3 ictopii
MuxkonaeBa, CyqHOOYAIBHOI IPOMHCIOBOCTI MicCTa,
MIPUPOTHUYI apTedakTH, eTHOrpadidHi Ta IEKOpaTH-
BHO-Y)KATKOBI TIpE€AMETH, XyJOXKHI TBOpH. Takox mpu
My3el Ji€ BiUIiI pecTaBpallil, SIKHif 1a€ YHIKaTbHAM pe-
4yam qpyre KutTs [3].

OTtxe, MukonaiBcbkuii 0OnacHUN Kpae3HABUMMH
My3el € YyZOBUM MICLIEM JUIsl IPOXOJPKEHHS Kpae3Ha-
BYOT NMpPaKTHKH 3aBISKU CBOil Oaratiii icTopii, 3Hau-
HOMY HAayKOBOMY IOTCHI[ialy Ta aKTHBHIA Cy4acHIid
nisutbHOCTI. Bin Mae 3Haunmii ponn (monan 400 tucsa
eKCIIOHATIB), 0 JJa€ 3MOTY MPAIOBATH 3 PI3HOMAHIT-
HUMH [DKepellaMHy, Pi3HUX THUMIB Ta emoX. [IpakTtudHa
ISUTBHICTB CTYIEHTA Y PI3HOIUTAHOBHX BiIIiTax Kpae-
3HABYOTO MY3€I0 CIpHsA€ BCEOIYHOMY PpO3IIUPEHHIO

3HaHb [IPO iICTOPIIO PIHOTO KPAro Ta NisTIbHICTH MYy3€TB
3arajiom.

ITig gac xpae3HaBUOi MPAKTUKH 3700yBadi BUIIOL
OCBITH BUaThCs MHU(PPyBaTH 00’ €KTH y My3eHHUX (HOH-
nax. Lls po6oTa BHOKPEMITIOETECS CBOEIO ICTIKATHICTIO
1 MeTaHTUYHICTIO Ta BUMArae BiJl BAKOHYIOYOTO MaKCH-
MaJbHOI KOHIIEHTpaIii Ha poOoTi, ajke HaBiTh OIUH
HENpPaBUWIBHUHA PyX MOXE BIUIMHYTH Ha pe3yJIbTaT BCi€l
poboTH Ta 3MapHyBaTH yci crapaHHs. [IpakTukanTy
Tpeba B3STH cTajieBe Nepo i BMOKHYTH Y TYIII, SIKa IIPH-
3HaueHa Jy1s rpadivyHux poOiT, fani 00epeKHUMH 1 1Mo-
BIIBHUMHM pyXaMH HAHOCHTH Ha 00’ €KT mudp, sIKui Bi-
ITOBiae HOro MOpSAAKOBOMY HoOMepy. Bapto 3a3ma-
YHUTH, [0 BUKOHYIOUHH IfO TIPAII0 Ma€ B TIEPITy YePTy
BIIPABHO BOJIOJITH TEXHIKOIO pOOOTH 31 CTalIeBUM IIe-
pom. TiNbKH miciIst OBOJIOMIHHS ITi€10 HABUYIKOIO MOYKHA
aTH 10 BUKOHAHHS 3aBJIaHHS.

TIPUCT

®@omo 1. Llugppysannsa xonexyii 6upobis i3 kpeminto (97 npedmemis)

IMpeamern, siki 300paxkeHo Ha ¢oTo 1 30epira-
IOTBCSL B KOPOOOYKaxX Ta 30epiraroThes y QpOHAAX IS
BHECEHHS iX J0 OCHOBHOI eKcmo3ullii, abo s TOro
11100 X 310paTh 10 KyIu Ta PEKOHCTPYIOBATH 3 HUX T1e-
BHUI npeaMeT abH 3roJI0M HOTo JOJYYUTH 0 OCHOB-
HO{ eKCTIO3MIL1.

My3eiiHi criBpOOITHUKH Yac BiJ 4acy HPOBOISTH
MIPOCBITHHIIBKI 3aX0/HU IS BCiX 0Xounx. OJIUH 3 TaKUX
3aXO0/1iB MPUCBAYECHO TEMI ITiIBOAHOI apXeoJorii Ha Te-
puropii MukonaiBumHu Ta 10cBiay MUKOIaiBCbKOro

00JIaCHOTO Kpae3HaBYOro MYy3€l0 caMe B IIbOMY Bijara-
JIy)KeHHI 3araibHOi apxeostorii. ITix yac 1oro 3axoay
CTY/IEHTH 1T00AUNIIN YHIKaJIbHI KaJIpH ITiBOAHOT apxe-
osioriyHoi excnenuuii modnusy KinOypHcbkoi Kkocw,
sKi OyJnM 3aJJOKyMEHTOBaHI IiJ| 4Yac 3aHYpEeHHsS IIiJ
Boay. Llimtro miei excriequii 0yi0 TOCTiKEHHS 3aTO-
HYJIOTO TOPTOBOTO CYZHA, SIKE MPSIMYBAJIO 3 ATTHKH Y
[MiBHiune IIpuyopHOMOpP’S IO AABHBOIPELBKOTO MO-
sicy OnbBisl , OJHAK 3a3HAJIO TPOIIi MOOIM3y OeperiB
Kin6 {o HCHKOI KOCH.
g i

@omo 2. Amgopa 3 Krelimom Ha NOBEPXHI, 3HAUOEHA HA 3aMOHYIOMY CYOHI; KIeUMO 6KA3VE HA Micye 8upoo-
Huymea
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PesynpraTom wmi€l migBoaHOI ekcmemaMuii cTayo
MIOTTIOBHEHHSI MY3EHHOI eKCHO3WIii, SKa IPHUCBSIUEHA
AQHTUYHOCTI, HOBIMH E€KCIIOHATaMH, a CaMe IaBHbOTPE-
IBKUMH aM(OopaMu Ta KpaTeponoJiOHO0 TOCYAHHOIO.
Oco0IMBO LIHHOIO CE pe/L HUX € Kosxizchka amdopa,

sika Oys1a BupoOieHa B perioni Kosxina (cyuacHa tepu-
Topist I'py3ii), ii yHIKaIbHICTB MOJIATAE B TOMY, IO KO-
JIeH My3ei Ha TepuTopii Ykpaiau, okpiMm MukomaiBch-
KOTO 00JIaCHOTO Kpae3HaBYOTO MY3€0, HE BOJIOJIE Ii-
uME aM($OpaMH TaHOTO THITY.

@omo 3. Koaxioceka amgpopa

[TpakTUKaHTH IiJ] 9ac NPaKTHKHA CUCTEMATH3YIOTh
My3eiiHy 0i0miorpadiro 3a TAKUMH KPUTEPIsIMH: aBTOD;
Ha3Ba KHUTH, Mi3aTr0JIOBOK; KUTBKICTh CTOPIHOK; BHXi-
IHI JaHi; po3TamryBaHHs; npuMitkd. Ilix wac pobotu
000B’SI3KOBO 3a3HAYalOTh aBTOpA Ta Ha3By HOTO po-
00TH, KiJIbKICTh CTOPIHOK, BUXIJIHI aHi, TOOTO BHIaB-
HUIITBO Ta MICTO Ji¢ OyJia BUJaHA KHUTa. 32 HASIBHOCTI
3a3HAYaIOTh MMi73aI0JI0BOK KHUTH Ta IIPUMITKH, 10 TIPH-
MITOK SIK TIPAaBHJIO BIJIHOCSITBCSI apXiBHUI HOMED y BHU-
i BMOKM 1 nani nopsiaikoBuid HoMep Ta Japuuit
MIANKC aBTOPa Ha IM’sI TUPEKTOpa MY3EIO.

3a HassBHOCTI 3a3HAYAIOTh IiJ3ar0JIOBOK KHUTH Ta
OPUMITKHA. J[0 IPUMITOK, K MPaBIIIO, HAJIEXKATh apXi-
BHUIT HOMep, ¥ popmari BMOKM (bi6mioreka Muko-
JaiBCHKOTO O0JIACHOTO KPA€3HABYOTO MY3€l0) 3 IMOJa-
JBIIAM MOPSIIKOBUM HOMEPOM 1 JIapuunii MiIHC aBTOpa
Ha iM’s IUPEKTOpa My3€r0.

Cuctemarusaliis JliTeparypH JUisi My3€l0 BaX/IMBa
THM, IO CIPUSE BIOPSAIKYBAHHIO 3HAHB, ONTHUMI3AIii
MOIIYKOBUX NpOLECiB 1 popMyBaHHIO LiTICHOT 6a3u aa-
HHUX JUIsl TTOJAJIBIION0 BUKOPUCTaHHS B POOOTI ycTa-
HOBH.

IIpoxomKeHHsI Kpae3HAaBUOI HaBYAJIBHOI Ipak-
THKH B MUKONIaiBCBKOMY OOJIACHOMY Kpa€3HaBUOMY
My3eil BaXJIMBHI eTar Npo(deciiiHOro CTaHOBJICHHS Ta
YCBIJJOMJICHHS 3HAaYE€HHsI My3€HHOI CIIpaBH SIK YaCTHHHU
HIMPLIOTO MPOIeCy 30epesKeHHS ICTOPHKO-KYIbTYpPHOT

cHammuHU. 3100yBadi He JHIIE 3aKPIIUTIOITh Teope-
TUYHI 3HAHHA, OTPUMaHI 1]l Yac HaBYaHH, a i OTpH-
MYIOTb OC3IIHHWH NMPaKTHYHUHA JOCBIA y peaIbHOMY
MY3eHHOMY CEePEIOBHIII.

3mo0yBaui BHUIIOI OCBITH THOIIE pPO3YyMIIOTH
MPUHIUIIA CHCTeMaTu3allii, kiacudikamii ta 30epe-
JKEHHsI My3€HHUX TPEIMETIB, YCBIIOMJIIOIOTh BI/NOBI-
JAIIBHICTD, SIKYy HECe My3ed 3a KOXEH 00’€KT y CBOIl
KOJICKIIii, He3aJICKHO BiJl HOTO PO3MIpY UM CTaHY.

Kpae3naBua HaBuaiibHa MpaKTHKa Ja€ 3MOTy co-
PMyBaTH LIJIICHE YsIBJICHHS [IPO CyYacHUit My3el sik Oa-
raropyHKIIOHATBHUN TPOCTip: HAYKOBHIA, OCBITHIH,
KyNbTypHHUHA 1 comianpHui. CTYICHTH-TPAKTHKAHTH
OTPUMYIOTh HE TiJIbKM HABHYKH ITPAKTHYHOI pOOOTH, a
1 MOTHBAIIiO JI0 TIOAANIBIIOTO BJOCKOHAJICHHS B 00pa-
Hilt cdepi, OarkaHHS PO3BUBATUCS Y HAIIPSIMI MYy3€iHOT
CIpaBH Ta KyJIbTYpPHOI CHaJIIIMHM, CIPHATH 30epe-
YKEHHIO ICTOPUYHOT IaM’sITi i pOpMyBaHHIO CBiJJOMOTO
CTaBJICHHS JI0 MUHYJIOTO B Cy4aCHOMY CYCIIIJIbCTBI.
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MYJIbTUMOJIAJBHBIE METO/IbI AHAJIM3A TEKCTOB Y U3OBPAKEHUM J1JI51
ABTOMATHUYECKOI'O OBHAPYXKEHUS YI'PO3 B COHUAJIBHBIX CETAX

Murat Nurbekovich Aitenov
Vadim Vitalievich Nuraev

MULTIMODAL TEXT AND IMAGE ANALYSIS METHODS FOR AUTOMATIC THREAT
DETECTION IN SOCIAL NETWORKS

Annomauyus.

B cmamve paccmampusaemcesa nooxoo k onmumuzayuu pabomsr mooyaei Unmepnema seweii (IoT) ¢ npu-
MeHeHUeM Memooos UHmMeNeKmyailbHo2o anaiusa OQHHBIX. Hpedﬂaeaemm apxumexkmypa, OCHO8AHHAsA HA edge-
anaiumuke, Kiacmepu3ayuu, 6bliA61eHUU anomanuil u NPOCHO3UPOBAHUU COCMOSAHUA ycmpoﬁcme. 3Kcnepwwen-
manbHbll npomomun nokasal cokpawenue 06véma nepe()aeae/wbzx 0aHHblx, YCKOperue Omrkauka cucnmemsl U no-
8blUleHUEe MOoYHOCMU AHAIU3dA. Hpedcmaeﬂennbzﬁ 1n00x00 Modicem Obimb UCNONIb306AH 6 cxwapm-@ozvzax, npombwli-
JIEHHOCTU, YMHBIX 20p00ax U Opyeux Kubep@uzuueckux cucmemax.

Abstract.

This article examines an approach to optimizing the operation of Internet of Things (10T) modules using data
mining methods. An architecture based on edge analytics, clustering, anomaly detection, and device state predic-
tion is proposed. A prototype demonstrated a reduction in the volume of transmitted data, faster system response,
and improved analysis accuracy. The presented approach can be used in smart homes, industry, smart cities, and
other cyber-physical systems.

Kniouegvle cnoea: mynomumoOanvhblil aHAIU3, COYUATbHBIE CemU, 0OHAPYICeHIe YepO3, aHAIU3 MEeKCMO8,
ananus uzobpaxcenull, 2nyookoe odyuenue, Kiaccupurayus KOHmMeHma, 6e30nacHocms OaHHBIX, PEOOHOCHbII
KOHMEHM.

Keywords: multimodal analysis, social networks, threat detection, text analysis, image analysis, deep learn-

ing, content classification, data security, malicious content.

BBenenue

CoumanbHple CETH CTalHd KIIOYEBBIM KaHAIOM
KOMMYHHUKanuy, oOMeHa nHpopmaen 1 B3auMoIei-
CTBHS MeXAy moapMu. OTHAKO UX MaccoBOE PacIpo-
CTpaHEHHE COIPOBOKAACTCS YBEJINYEHHEM KOJIHYe-
CTBa YTpO3, CBA3AaHHBIX C PACIPOCTPAHEHUEM SKCTpe-
MHUCTCKHX MaTepHalioB, KHOepOYIIIMHTa, ITpOonaraHsl
HACHJIVSI, MOIICHHWYECTBA M HHBIX ()OPM BpEIOHOC-
HOTO KOHTEHTA. TpagulOHHBIE METOABI (QMIBTPAIlUN
JTAaHHBIX, OCHOBAHHBIC HA aHAJM3€ TOJHKO TEKCTOBOM
WHQOPMALIMN WM TOJBKO H300pakKeHHH, OKa3bIBa-
I0TCS HEAOCTATOYHO 3()(hEKTHBHBIMH, IOCKOJIBKY CO-
BPEMEHHBIE YIPO3bl HOCSAT MYJIbTUMOAAIbHBIN Xapak-
Tep: TEKCT CONPOBOXKAAETCS M300pakeHHeM, H300pa-
JKEHUE BKIIIOYAET B ce0s BCTPOCHHBII TEKCT, a CMBICI
cooOmmennst opmupyercst 3a CU€T KOMOMHALMM He-
CKOJIBKHX KaHAJIOB BOCHIPUSATHSL.

MynbTUMONANbHBIA aHANU3 SIBISAETCS IEPCIIEK-
TUBHBIM HANpPaBICHUEM, TO3BOJISIONINM OOBEIMHATH
pa3NUYHbIE NICTOYHUKY JAHHBIX M BBIIBIATH CIIOXKHBIC
MaTTePHBI, KOTOPbIE HEBO3MOXKHO YJIOBHTH IpU 00pa-
0oTKe TOJBKO omHOTO THMa WH(popmarmu. Pa3Buthe
rIyOOKMX HEHPOHHBIX CETEH M TOSIBICHHE MOJEIEH,
CIIOCOOHBIX Pa0OTaTh C TEKCTAMM, H300PaKCHUSIMHU U

3BYKOM OJHOBPEMEHHO, OTKPHIBAIOT HOBBIC BO3MOXK-
HOCTH JUISI aBTOMATH3aIlMA MOHUTOPHUHTa KOHTEHTA.

Lenb ctaTh — HCCIEIOBATH MYJIBTHUMOIANEHBIC
MTOJIXO/IBI K aHAIH3Y TEKCTOB M M300pasKeHUM, TIpHMe-
HsIEMBIE I OOHAPYKEHUS YTPO3 B COIHATBHBIX CETSX,
a TaKXe MPeJICTABUTh KOHIIETIIUIO CUCTEMBI, OCHOBaH-
HOW Ha MHTErPallid COBPEMEHHBIX METOJIOB MAIIWH-
HOTO O0y4YeHUs.

0O0630p aUTEPaATYPHI U CYHIECTBYIONUX IMOAXO0I0B

TekcTOBbIE METO/IbI AHAJIN3A YIPO3:

Pannne ucciemoBaHus B 00J1aCTH aBTOMAaTHUe-
CKOT0 OOHapy)XEHUS BPEIOHOCHOTO KOHTEHTA OIMHpa-
JIUCH HAa KIIACCUYECKUE METOIbI 00pabOTKH €CTeCTBEH-
Horo si3bika (NLP). K Takum MeTomam oTHOCSTCS:
menrok cios (Bag-of-Words, Bow);

TF-IDF;
MOJIETTH N-TPamM;

e MaIIMHHBIE AITOPUTMBI  KIACCHU(PHUKAIUN
(SVM, noructuueckas perpeccus, Naive Bayes).

IlosiBiieHME HEMPOHHBIX CETEH NMPUBENO K 3HAYU-
TENHHOMY MOBBIIIEHUIO KauecTBa aHanu3a. CoBpeMeH-
Hele Mojein, Takue kak Word2Vec, GloVe, FastText,
a 3areM BERT, RoBERTa, mBERT u ux monuduka-
LIUH, TO3BOJIAIOT KOHTEKCTHO MHTEPIPETUPOBATH TEKCT
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Y BBISBIISITH CKPBITHIE IPU3HAKH YIPO3, BKIIIOYAsS cap-
Ka3M, CKPBITBIE YTPO3bI U arPECCHIO.

MeTtoabl aHaJIM3a N300PaKeHHIA:

N300pakeHns TaK)Ke MOTYT COJEPKaTh IPU3HAKU
yIrpo3 — OT AEMOHCTPAIH OPYXXHS 0 SKCTPEMHUCT-
CKUX CHUMBOJIOB. JI7Is MX aHA/IN3a HCTIOJIB3YIOTCS:

e ceeprounsle Heliponnbie cetin (CNN): VGG,
ResNet, Inception;

e nerektopsl 00bekToB: YOLO, Faster R-CNN,
SSD;

e MOJENW Uil pPAcHO3HAaBaHUs CLUEH W JeH-
CTBH.

Oco0y10 CIOXHOCTh TPEACTABISIOT H300paxke-
HUS, COJIepIKaIlie BCTPOSHHBIHN TeKeT (MeMbl). [l ux
obpabotku nmpumensercst OCR (mampumep, Tesseract,
EasyOCR) ¢ mocnenyromnm aHaJTH30M pacIio3HaHHOTO
TEKCTa.

MyabTHMOAATBHBIE MOJEJIM HOBOIO MOKOJIe-
HMUS:

CoBpeMeHHbIE CUCTEMBI aHajli3a Yrpo3 B COLM-
AJIBHBIX CCTAX HUCIIOJL3YIOT apXUTCKTYPHI, CHOCO6HI)IC
00BEANHATh TEKCT U u300paxkenus. Cpean Hambonee
U3BECTHBIX MOJETICH:

e CLIP (OpenAl) — coBmectHOe 00y4eHHE
M300pakeHNH U TEKCTOB;

e VisualBERT, VILBERT — monenu, o0benu-
HSOIIHE S3BIKOBBIE U BU3YaJIbHBIC TIPH3HAKY;

¢ MMBT (Multimodal Bitransformer);

e LLaVA, GPT-4V — xpymHBIE MYJIBTHMO-
JlalibHbIE TPaHC(POPMEPBI.

OTH MOJIeNH CIIOCOOHBI HHTEPIPETUPOBATH CBSA3H
MCXKY BU3YAJIbHBIMU 00BEKTAMH M TEKCTOBBIM KOH-
TEKCTOM, YTO JIeNaeT X 0COOEHHO Y(PPEKTUBHBIMU B
3aja4ax oOHapyKEeHUs yrpos.

Apxumexmypa MyabmumoOaivbHol cucmemsl 00-
HAPYIHCeHUs yepo3

Oo0mas cTpykrypa:

MynbTHMOaNIbHASL CHCTEMa MOHUTOPHHTA COIIU-
IBHBIX CeTel OOBIYHO BKIIIOYAET CIIETYIONINE KOMIIO-
HEHTHI:

1. COop naHHBIX: U3BICYCHHE COOOINEHUH,
n300paKeHNH, KOMMEHTapHUEB.

2. Tlpenodpaborka: 0YHCTKA TEKCTa, HOPMAIIHU-
3armst n3oopaxkenuit, OCR.

3. H3BievenHe NPpU3HAKOB:

O TEKCT — C IIOMOINBIO S3BIKOBOM MOJENH
(manpumep, BERT);
o wnzobpaxenne — uepe3 CNN wim BU3yaib-

HBII TpaHchopmep.

4. HWHTerpaunmsi NpU3HAKOB: 00bEIMHEHNE M-
OEIMHIOB B €JMHOM IIPOCTPAHCTBE.

5. Kaaccupukanus yrpo3s: onpeneneHue Bepo-
STHOCTH HAJIMYUA OIIACHOI'O KOHTCHTA.

6. Busyanamsanmsi 4 OT4ETHOCTb.

MeToabl HHTerpauMy NPU3HAKOB:

CymecTByeT HECKOJBKO MOAXOJ0B K OOBEIMHE-
HUIO TEKCTOBBIX U BU3YaJIbHBIX JAHHBIX:

e Pannee o0bennnenme (early fusion): mpu-
3HAKW 00BEIMHSIOTCS J10 KIacCHU(UKaAIIHK.

o Tlo3nHee oobennuenue (late fusion): Texcr u
N300paKEeHNE aHAM3UPYIOTCS OTAEIBHO, a 3aTeM pe-
3yJIBTaThl arPErUPYOTCS.

e T'mOpuanHble MOAXOABI: IMPEAYCMATPUBAIOT
MHOTOCJIOMHYIO WHTETPalldi0 Ha PAa3HBIX YPOBHIX
HEHPOHHOMU ceTH.

B skcnepuMeHTax, OMUCAHHBIX B IUTEPATypE, TH-
OpHuIHAS HHTETPALNS TOKa3bIBACT HAWTYUIIHE PE3yIIb-
TaTel OJarojgapsi CIIOCOOHOCTH YYHUTHIBATH CIIOXKHBIC
3aBHCUMOCTH MEXITy MOJAITEHOCTSIMH.

Memoowt obnapyrcenus yepos

DKCTPEMHU3M U PaANKAIbLHBIA KOHTEHT:

J171s BBISIBJICHUS DKCTPEMHUCTCKUAX MaTECPUATIOB UC-
MOJIb3YETCs KIacCU(pUKAIHS H300paKeHUil (CHMBOJIBI,
(maru) U TeKCTOB (MPHU3BIBBI K HACKIIHIO). MyIBTUMO-
JambHask MOJENb CIHOCOOHA BBIABISITH YTPO3BI JaXke
TIpU MacKHUPOBKE CMBICITIOB, HAIIPUMED:

e KapTHHKA ¢ 6€300MIHBIM OOBEKTOM + TEKCT C
TIPU3BIBOM;

e MeMHI ¢ 3amH(POBaHHBIME MTOCTAHUIMH.

Ku0epOy1IMHI M TOKCHYHOCTh:

OnHOBpEeMEHHBIN aHAJIN3 TEKCTa U U300pakeHUN
YBEIMYUBAET TOYHOCTh CHUCTEM, MOCKOJBKY arpecCHB-
HBIE COOOIICHUS YaCTO COMCPKAT U BU3YyaJIbHBIC dJiC-
MEHTBI (OCKOPOHUTENILHBIE MEMBI, )KECTBI).

BoisiBieHUe opy:KUS W HACHJINS HA W300paxKe-
HHAX:

CoBpeMeHHbIE NETeKTOPHl OOBEKTOB MO3BOJISIOT
ABTOMATHYECKH PACIIO3HABATH:

® OTHECTPEIBbHOE OpYKHUE, HOXKHY;

®  CIICHBI HACHJIVIS,

®  OIACHBIC CUTYAIUH.

B coueTaHuM ¢ TEKCTOBBIM aHAJIM30M TOYHOCTH
TakuX Mojeneil yenunuuBaetcs 10 90—94%.

Dxcnepumenmanvhas yacmo

Jlaracertnl:

Jlyiss TeCTHPOBAHUS MYJIbTUMOAIBHBIX MOEICH
NPUMEHSIFOTCS OTKPBITHIC HA0OPHI TaHHBIX:

e Hateful Memes Dataset (Facebook) —
MEMBI C arPEeCCHBHBIM KOHTCHTOM;

e MMHS150K — MeMBI ¢ TEKCTaMH, HUCIIOb-
3yeMble U1 OOHApY)KEHUs] HEHABUCTH;

¢ Violence Detection Image Sets — uzo0pasxe-
HUSI C TIPU3HAKAMH HACHITHS.

JlonmoaHUTENHEHO MOTYT OBITh COOpaHbl COOCTBEH-
HBIC JTAHHBIC U3 OTKPBITHIX COIHMATBHBIX CETEH ¢ CO-
OJIIOZICHUEM FOPUANICCKHUX U dTHICCKUX TPEOOBAHUI.

JKCcnepuMeHTAIbHASL APXUTEKTYypa:

beima mporecTpoBaHa MOAENh HAa OCHOBE
VisualBERT, 00bequusromas:

e BU3yaNbHBIH YMOeaauHT U3 ResNet-50;

e TeKkcTOBbIN 3MOenauHr u3 BERT-base;

® VHTCTPAIMOHHBIA CIOW Ha OCHOBE [IByHa-
MIPaBICHHOTO TpaHChopMepa.

PesyabTaTsl

MynpTuMoOnanbHast MOJEIb MT0Ka3ana:

e ToyHOCTH — 91,3%);

e mouHoTy — 88,6%;

e Fl-mepy — 89,8%.

Jlst cpaBHEHUSI, TEKCTOBBIE Mozienn 6e3 m300pa-
JKeHUI aBanu okojo 81%, a TOJNBKO BU3yalbHbIE —
78%.

Takum 00pa3om, 00bETUHEHUE TPU3HAKOB 3HAYH-
TEJIHO MOBBIIIACT KAYSCTBO KiIacCH(DHUKALINU.
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Obcyoicoenue pe3yibmamos

INomydeHHbIe pe3yNbTaThl AEMOHCTPHPYIOT 3(-
(heKTUBHOCTh MYJIBTHMOJAJIBHOTO aHAIN3a MpH OOHa-
pyxeHnn yrpo3. OcoOCHHO 3aMETHBIM SIBIISICTCS YITyd-
IIEHUE CIIOCOOHOCTH PACIIO3HABATH CKPBITHIE YIPO3BI U
KOMOWHHPOBAaHHBIE coO0meHNs. TeM He MeHee CyIe-
CTBYET psiA Mpobiem:

® HEoOXOJAMMOCTh OOJBUIMX BBIYHUCIUTEIBHBIX
pecypcos;

®  OrpaHUYCHHAsH JIOCTYIHOCTH TOYHBIX U pa3Me-
YEHHBIX MYJIbTUMO/IaJIbHBIX JaTaCeTOB;

®  CIOXHOCTb UHTEpIpETaLIN
HelpoceTeil;

®  BBICOKAst YyBCTBUTEIBHOCTh K KYJIbTYPHBIM H
S3BIKOBBIM OCOOCHHOCTSIM.

Jnst mocTpoeHus: 6oJiee YHUBEPCANBHBIX CHCTEM
TpeOyeTCsl yIUTHIBATh MYJIbTUA3BIYHOCTh, MHOTOKYJIb-
TYPHOCTb U OOJBIIIOE Pa3HOOOpa3ne BU3YaIbHOTO KOH-
TEHTA.

IlepcnekTUBBI pa3BUTHSA

B Gumokaiiimye robl 0KUAAETCsl aKTUBHOE Pa3BH-
THE:

e (Qojee MOLIHBIX OTKPBITBIX MYJIbTHMOJAIIb-
HBIX Mozeneit (MM-LLM);

® MEXIYHapOIHBIX JaTaceTOB C pPa3METKOH
yTpos;

e WHTETpalWy aHAJM3a BUIEO U 3BYKa;

e BHenpenus oopscaumoro MM (XAI) ms mo-
BBILICHHS IPO3PavHOCTH;

e Mojelnel, criocoOHbIX paboTaTh B pealbHOM
BpPEMEHU M OOHapyKMBATh YIPO3bl 10 HX IIUPOKOTO
pacnpocTpaHeHus..

Ha ypoBHe npakTn4eckoro NpuMeHEeHUs MyJIbTH-
MO/IaJIbHbIE CUCTEMbI MOTYT CTaTh KIIFOUYEBBIM JJIEMEH-
ToM oOecrniedyeHHss HHPOPMAMOHHONW 0€30IacHOCTH B
COIMABHBIX CETSX.

MynbTHMOIaNIbHBIE METO/bl aHalli3a TEKCTOB U
N300paKEHUI TIPEICTABISIIOT CO00H (¢ (eKTHBHBII
MHCTPYMEHT JUISl aBTOMATHYECKOTO BBISIBIICHHS YTPO3 B
COILIMANBHBIX ceTaX. VcciuenoBaHus MOKa3bIBAIOT, YTO
00beAMHEHNE PA3IMYHBIX THIIOB JaHHBIX 3HAYUTEIHHO
MOBBIIIAET TOYHOCTh M YCTOWYUBOCTH CUCTEM OOHApY-
JKEHUsI BPEJIOHOCHOTO KOHTeHTa. HecMoTpst Ha cymie-
CTBYIOIL[M€ BBI30BBI, TAKHE KaK BHIUUCIUTENIbHAS CI0XK-
HOCTb M HEXBaTKa Pa3MEUCHHBIX JTaHHBIX, MYJIbTHMO-
JIaNIbHBIE MOJXO0/Ibl 00J1a1al0T BLICOKUM MOTEHIIUAIOM
JUIsl JanbHeimero pasButus. VX BHeapeHHE crocob-
CTBYET ITIOBBIIICHHIO KauyecTBA MOHUTOpPHHTa Iudpo-
BOW cpenbl U obecnieynBaeT Oosiee BHICOKHI YpOBEHb
6€301acHOCTH T10JIb30BaTEIICH.
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IMPOEKTUPOBAHUE U PASPABOTKA MHTEJJIEKTYAJBHON CUCTEMBI MOHUTOPHHT A
YI'PO3 B COMAJIBHBIX CETAX HA OCHOBE METOJOB MAIIMHHOI'O OBYYEHUSI

Murat Nurbekovich Aitenov

DESIGN AND DEVELOPMENT OF AN INTELLIGENT SOCIAL MEDIA THREAT MONITORING
SYSTEM BASED ON MACHINE LEARNING

Annomauyus.

B dannoii pabome npedcmasneno npoexmuposanue u pa3spadomra UHMeLIeKmyaibHOU CUCeMbl MOHUMO-
PUuHea yepo3 6 COyualbHblx cemsix ¢ npuMenernuem Memoo08 MAUUHHO20 o6yquu;l. Cucmema npedHa3Haqua ons
asmomamu4ecKkozco B8blA6NIeHUA U maccugbukauuu NOMEeHYUAJIbHO ONACHO20 KOHmMeHRma, 6KI4as Ku6€p5yﬂjluH2,
IKCmpemucmcKkue mamepuaisl, nponaeam)y nacunus u mouwtennuyecmeo. OcHosHoe sHUMAHUeE ydeﬂ;zemc;z anco-
pummam 06]7(1601’)’11(’14 eCmeCcmeern0o2co A3blKa, anaiusy OOLUIUX OAHHBIX U nocmpoernuro Mooenet iozaccugbukauuu
O/l NOBbIWEHUSL MOYHOCU U onepamueHocmu 06Hapyofcesz yepos. Hpoeeéelmbze IKCnepumeHmsvl nokasaiu,
Ymo UCNONb308AHUE MEMO008 MAUUUHHO20 06ylleHu}Z 3HA4YumeslbHo noevluiaem 3qbqbei<muenocmb MOHUMOPpUHeA
no CpaeHeHuro ¢ mpaduquHHbmu nooxooamu. Pa3pa6omaHHa}1 cucmema mooasitcem nPpuMeHamscsl 6 uccneoosa-
MenbCKOU U NPAKMU4ecKoll 0estmenbHocmu 0Jist obecneverusi 6e30NacCHOCMU NOIb306AMeNel COYUANIbHBIX Cemell.

Abstract.

This paper presents the design and development of an intelligent social media threat monitoring system using
machine learning methods. The system is designed to automatically identify and classify potentially dangerous
content, including cyberbullying, extremist materials, violence propaganda, and fraud. The focus is on natural
language processing algorithms, big data analysis, and the construction of classification models to improve the
accuracy and efficiency of threat detection. Experiments have shown that the use of machine learning methods
significantly improves monitoring efficiency compared to traditional approaches. The developed system can be

applied in research and practical activities to ensure the safety of social media users.

Knwuesnie cnoea: coyuaiibHvle cemu, MOHUMOPUHS Yep0o3, MAUWUHHOe 06y'—l€HM€, 06pa60mka ecmecmeeH-
HO20 A3blKa, Ku6€p6€307’laCHOCWlb, maccud)ukauuﬂ oaHHblx, ananus 6oabUUX oaHHblx, uxnmejiiiekmyajlbHvle Cu-

cmembol

Keywords: social media, threat monitoring, machine learning, natural language processing, cybersecurity,

data classification, big data analysis, intelligent systems

BBenenue

ConpanbHBIE CETH CTaIH HEOTHEMIIEMOW YaCThIO
COBPEMCHHOW JKH3HU, MPEIOCTABILISA IOJB30BATEIISIM
BO3MOKHOCTH JJIsl 0OIIeHHs, oOMeHa HH(popMaIueH,
BeJIeHUs] OM3Heca M y4acTus B OOIIECTBEHHO-TIOJIUTH-
yeckoii xu3uu. [1o maHHbIM HccaeaoBaHuii, 0oaee 4,9
MUJIIMAP/Ia YEJIOBEK 110 BCEMY MHUPY aKTHBHO HCIOJb-
3yIOT conpanbHble miaTdopMbl, BkiIodas Facebook,
Twitter, Instagram, TikTok u npyrue. Poct momymsp-
HOCTU COLIMAJIbHBIX CETEH CONMPOBOXKIAETCS YyBEIUue-
HHEM Oo0beMa TCHEePHPYEeMOro KOHTCHTa, KOTOPBIH
€KEJTHEBHO BKIIOYAeT MHJUTHOHBI COOOIIEHHA, KOM-
MEHTapHEB, MyOIUKAIIUN U MYJIbTUMETUIHBIX MaTepU-
aoB.OTHAKO, BMECTE C IOJIOKUTESILHBIMH ACTICKTAMH,
COIMATIbHBIC CETH CO3JAI0T 3HAYUTEIHLHBIC YTPO3BI JIIS
Oe3omacHOCTH ToJIb30BaTesei. PacmpocTpanenue Ku-
OepOy/uIMHTa, SKCTPEMHUCTCKUX MaTepuaioB, Gu-
MIMHTA, JAe3UHPOPMAIN U CTIaM-aTaKh CTajl KPUTH-
4eCKH BaXXHBIMU TIpoOsieMamu. 1o craTucTuke xomma-
Hu# Symantec (2024), exxeqHeBHO pukcupyercs Oornee
10 MWIUIHOHOB COOOIICHUH, COJCPKANIMX ITOTCHIH-
aJbHO OMACHBIM WJIH BPEIOHOCHBIM KOHTEHT. OTuer
xommannu Kaspersky (2023) noka3ssiBaet, 4To KojInye-
CTBO WMHLUJCHTOB, CBSI3aHHBIX C PacHpPOCTPaHEHUEM
yIrpo3 B COLMAIBbHBIX CETIX, YBEIUUMUIOCh Ha 27 % 1o

CPaBHEHUIO C MPEBIAYIINM T0JJ0M. DTH JaHHbBIE IO/~
YEpPKHBAIOT HEOOXOIMMOCTb CO3/IaHHsI ABTOMAaTHU3NPO-
BaHHBIX HHCTPYMEHTOB MOHUTOPHHTIA U aHAIN3a COLH-
aIbHBIX Meaua. TpaauIIMOHHBIE METOIBI MOJEPAINH H
py4YHOTO aHamu3a KOHTEHTAa OKAa3bIBAIOTCA HEIOCTa-
TOYHO 3(p(PEKTUBHBIMU U3-32 OIPOMHOI0 00beMa JIaH-
HBIX U BBICOKOH CKOPOCTH MX OOHOBIEHHS. MIMEeHHO
3/1eCh COBPEMEHHBIE METOJbl MAaIIMHHOTO O0yYeHHUS
(ML) u o6pabotku ecrectBenHoro s3bika (NLP) cra-
HOBSITCSI HE3aMEHUMbBIMU HHCTpyMeHTaMu. OHH I103BO-
JISIFOT HE TOJIBKO BBISBJIATH YIPO3bI B TEKCTOBOM KOH-
TEHTe, HO W KJIacCU(UIMPOBATh UX IO THIIAM, BBISB-
JISITh CKPBITHIE MATTEPHBI, aHAJIU3UPOBATh KOHTEKCT U
CEeMaHTHKY COOOIEHUH, a TaKke oO0padaTeiBaTh MHO-
ros3praHbIe JaHHbe. Llens nanaoi paboThl — MPOeKTH-
poBaHME U pa3paboOTKa WHTEIUIEKTYaJIbHOIN CHCTEMBI
MOHHTOPHHTA yIPO3 B COIMAIBHBIX CETSIX, CIOCOOHOH
ABTOMATHYECKH aHAJIU3UPOBATh OONBIINE MAaCCHBEBI
JIAHHbIX, BBISBJIATH NOTEHI[MAJIBHO ONACHBIIl KOHTEHT U
MIPEJOCTABIIATh AHAINTHYECKHE OTUETHI B PEKUME pe-
IBHOTO BpeMeHH. J{JIsl TOCTHXKEHUsI STOH 1eny pera-
I0TCS CIEAYIOIUE 3a/1auu:

1. AHanu3 CyIIECTBYIOUIMX METOJOB MOHHTO-
pHHTa yrpo3 B COLMAIBHBIX CETAX W BBISBICHHE HX
MIPEUMYILIECTB U OrPaHUYECHUI.
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2. Pa3paboTka apXMTEKTypbl HHTEIUICKTYaJIbHOM
CHUCTEMBI, BKITIOUAIONIEeH cOOp MaHHBIX, HX 00paboTKY,
oOyueHre W BHEIPECHHE MOJeNe MalImHHOTO o0yde-
HUSL.

3. IlpumeneHme coBpeMEeHHBIX anropuTMoB NLP
1 MoJenel riry0oKoro oOydeHus s Kiaccu(puKanuu
¥ BBISIBIICHUS YTPO3.

4. Ouenka 3ppeKTUBHOCTH pa3pabOTaHHOH cH-
CTEMBI Ha PEaIbHBIX U CHHTETHYECKUX JaHHBIX, CPaB-
HEHHUE C TPAJULUOHHBIMU M0JIX0JIaMU.

AXTyaJIbHOCTh MCCIIEZIOBaHUSI OOYyCJOBJIEHA He
TOJIBKO POCTOM YI'po3 B IM(POBOM MPOCTPAHCTBE, HO U
HEOOXOANMOCTBIO CO3JAaHUs aNaNTHBHBIX M MacIITa-
OMpYyEeMBIX CHCTEM, CTIOCOOHBIX paboOTaTh ¢ OOIBIIUMHU
obremamMn wmHpopManuu. Pa3paboTka TakuxX CHCTEM
MMEeT 3HaYNTENNbHbIE TPAKTHIECKUE TIOCIEICTBHSA: MO-
BBIIIICHUE HH(POPMAITMOHHON 6€30I1aCHOCTH TOJIb30Ba-
TeNeH, CHWXEHHE PHCKOB PaclpOCTPAaHECHUS JE3UH-
(dopmaM M SKCTPEMUCTCKUX MaTepuajioB, a TaKkKe
MOBBILIEHHE (P PEKTUBHOCTH KOPIOPATHBHBIX U I'OCY-
JAPCTBCHHBIX MeP MO 00eCIeueHII0 KuoepOe30macHo-
CTH.

Takum 00pa3oM, NpesCTaBICHHOE HCCIIECA0BaAHUE
SABJIACTCA BaXHBIM BKJIaJIOM B 00J1aCcTh MIPUMCHCHUSA
METOZO0B MAITHHHOTO O0YYCHUS I 0OecTieueHus 0e3-
ONaCHOCTH B COIIMANIBHBIX CETAX M IO3BOJIAET CO37a-
BaTh 3 PEKTUBHBIE HHCTPYMEHTHI aHAIN3a 1 MOHUTO-
pHHTa OHJIAHH-KOHTEHTA.

O030p JuTepaTypbl

B mocnemume roapl mpoOieMa MOHHTOPHHTA
YIpo3 B COIMUAJIIBHBIX CETAX IMPUBJICKIIA 3HAYUTCIIBHOC
BHHMaHHE HCCJeoBaTeled U IPaKTHKOB B 00JIaCTH
knbepbe3onacHocTh. bonbioi 06beM reHeprupyeMoro
KOHTEHTA U CIIOHOCTh €r0 aHaJIn3a JIeNIAl0T TPaIuIIH-
OHHbIE METOJbl PYYHOH Mojepauuu Manod(hQeKTrB-
HbIMH. [103TOMY COBpEeMEHHBIE HCCIIEI0BAHMS KOHIICH-
TPUPYIOTCS HA TPUMEHEHUH METO/I0B MAIIMHHOTO 00Yy-
yerns (ML) u 00paboTku ecTecTBeHHOTO si3bIka (NLP)
JUISL aBTOMATU3aIMH1 TIPOIIECCa BBISBICHUS yIPo3.

MeToab! aHAIN32 TEKCTOBOTO0 KOHTEHTA:

MHOECTBO HCCIIEOBAHUI TOKa3all BBICOKYIO
3¢ (HEeKTUBHOCTH MCTIONIB30BaHMsT ML-anropuTMoB st
aHaJIn3a TCKCTOBOI'O KOHTCHTA B COLITMAJIBHBIX CECTAX. B
yacTHOCTH, paboTsl Sadi et al. (2021) neMOHCTPUPYIOT
nprMeHeHne kiaccuduxaropoB Naive Bayes, SVM u
Random Forest nis BeIsiBIEHWS criamMa W Yrpo3 B
Twitter ¢ Tounoctsto Oonee 90 %. Mcmonb3oBanne
9THX aJrOPUTMOB MO3BOJISIET BBIJIENATH KIIOUEBBIC
NPU3HAKKA TEKCTa, TaKME KaK 4acToTa CJIOB, CEMaHTH-
YecKHe MaTTepHbl U KOHTEKCTHBIE HHIMKATOPHI YIPO3.

CoBpeMeHHBIE MOJXO0/bI TAK)KE aKTUBHO HCIIOJb-
3yloT rirybokoe obOyuenue. Apxutektypsl CNN u
LSTM mnokasanu BBICOKYIO 3¢ (EKTHBHOCTh IPH aHa-
nr3e 60MBINX 00BEMOB TEKCTOB, YUUTHIBAS MOCIE0-
BaTEJIbHOCTh CJIOB M KOHTEKCTHOE 3Ha4YeHHE cooOliie-
. Uccnenosanns MDPI (2025) mokazanu, 9yTo Mo-
nemi  BERT wu Bi-LSTM o0ecneuuBaror 06oiiee
BBICOKYIO TOYHOCTH Kiaccubukanuu (mo 95 %) mo
CPaBHEHUIO C TPaJUIMOHHBIMH METOAAMH, OCOOECHHO
IPY BBUSIBJICHUH CJIOKHBIX U CKPBITBIX YIpO3, TaKHX
KakK KHOepOy UTMHT WIIM MaHUITYJIITHBHBIC COOOICHNSI.

MHoros3pI4HbIE H MYJbTHMOJAJIBHBIE TOI-
XO0/bI:

CoBpeMEeHHBIE COLUANIBHBIC CETH UMEIOT II100aJIb-
HBII OXBAT, HOATOMY aHAJIN3 YTPO3 IOJDKEH YIUTHIBATh
MHOTOSI3BIYHOCTE KOHTeHTA. MccnenoBanus Ha arXiv
(2025) nmeMOHCTPUPYIOT YCHIEUIHOE IIPUMEHEHHE
MYJIbTH-THHTBAJIbHBIX MOJIENCH TiyOOKOTO 00yUeHNMS,
KOTOpBIE TO3BOJISIOT MICHTU(HULIMPOBATH YIPO3bl Ha
HECKOJIBKUX SI3bIKaxX, BKIIIOYAsl aHIJTUHCKUH, PYCCKUH 1
Ka3axcKuii, 0e3 CyIeCTBEHHOTO CHH)KEHHSI TOYHOCTH.

Kpome TeKCcTOBBIX JaHHBIX, BaXKHBIM HaIlpaBiie-
HHUEM SBIISIETCSl aHAJIN3 MYJBTHMEIUHHOTO KOHTEHTA
(m300paxenuii u Buneo). CoBpeMeHHBIE CUCTEMBI HC-
MTOJIB3YIOT KOMOMHHUPOBaHHEBIE TOaX0el: NLP mist Tek-
ctoBoit nHpopManuu M CNN 1 BH3yanbHBIX JaH-
HBIX, YTO ITO3BOJIAET OOHAPYKUBATH YIPO3bI, BEIPAKCH-
HBIE B ME€Max, BUAEO U M300pakeHusx. MccnenoBanns
TrendMicro (2023) noka3siBalOT, YTO HHTErpaLus
MYJIbTUMO/IAIbHBIX JJAHHBIX TIOBBIIIAET ITOJHOTY OOHA-
pyxeHus yrpo3 Ha 15-20 %.

AHaJIN3 CyIecTBYIOIMX CHCTEM MOHUTOPHHT
yrpos:

Ha npaxTrke KOMIaHUM U TOCYIapCTBEHHBIE Op-
raHu3aluy pa3pabaThIBalOT KOMILUICKCHBIE CHCTEMbI
MOHHTOPHMHTA CONMANBHBIX ceTei. Symantec (2024) u
Kaspersky (2023) myOnuKyOT OTYETHI, JEMOHCTPHPY-
omue npuMenenue Al u ML quis BeIsiBIeHMs criama,
(¢UIMMHTa ¥ BPEIOHOCHOTO KOHTEHTA. OTH CHCTEMBI
BKJIIOYAIOT cOOp M OYHCTKY JTaHHBIX, 0Oy4eHHE MOJe-
JIeH, KJIacTepU3anuio COOOIIEHUH U BU3yaIN3aluio pe-
3ynbTatoB. OTHAKO, HECMOTPSI Ha BEICOKYIO 3(h(heKTHB-
HOCTb, CYILECTBYIOLINE PEIISHHs] 4acTO MMEIOT Orpa-
HUYCHUS M0 ajanTaldd K HOBBIM THIIAM YIpO3 M
Mao3¢HeKTUBHBI TPU 00PabOTKE MHOTOSI3BIYHBIX HITU
MYJIbTUMEINHHBIX TAaHHBIX.

AKazieMH4YecKre UCCIEIOBaHMS TaKKe OTMEYAIOT
B2)XHOCTh THOKMX M MacIITaOMpPyeMBIX apXHUTEKTYp
cucteM MoHUTOpHHTA. Tak, padoTsl Springer (2022) u
IJCNIS (2023) omuceBaroT KOMOWMHHUPOBAHHEIC ITOJI-
XO/IbI, BKJTIOUaronue rpadosbie MOJICNIN U CeMaHTHie-
CKHE CETH, KOTOpBIE MTO3BOJIIOT HE TOJBKO BBISBIISATH
yrpo3bl, HO M OTCJICKUBATD UX PAcpOCTPpaHEHHE U B3a-
HUMOCBSI3b MEXK/1Y MOJIb30BaTEIISIMHU.

BbiBoa 13 0030pa 1uTEpaTyphI:

CymiecTByIOIIME UCCIEI0BAHUS JEMOHCTPUPYIOT,
YTO COYETaHHE METOJOB MAIIMHHOIO OOYUYEeHHUS U IITy-
60K0ro 00yJIeHNS ABISETCS HauboJIee MePCIeKTUBHBIM
JUISI MOHUTOPHHTA YTPO3 B COLIMAIBHBIX ceTsix. OTHaKo
OCTAIOTCSI OTKPBITHIC 33/1a4H:

e ajanTanus Mojesed K MHOTOS3bIYHOMY KOH-
TEHTY;

e 00paboTKa MyJIbTUMEINHHBIX IaHHBIX;

®  BBIIBJICHUE CKPBITBIX YTPO3 C YUETOM KOHTEK-
CTa, capkazMa M MOJMCEMaHTHKH;

e HHTErpaiusi CUCTEMbI B pealibHbIe YCJIOBHUS C
BBICOKOH 9acTOTOW OOHOBIICHHS JAHHBIX.

Takum 00pa3oMm, aKkTyaJbHOCTh pa3paboTKu HO-
BOI MHTEJUIEKTYJIbHOI CHCTEMbI MOHUTOPHHIA YTIPO3,
CIIOCOOHOM codeTaTh 00paboOTKy TEKCTa, MyJIbTHMEINa
1 MHOTOSI3BIYHBIC JAHHBIE, OCTaeTCs BHICOKOW. [Tpnume-
HeHHe coBpeMeHHbIX MeTonoB ML u NLP no3sonser
CYIIECTBEHHO IOBBICUTH 3(P(EKTUBHOCTh aHamM3a U
MIPEAYNPEXKACHHS YIPo3 B IM(POBOM IPOCTPAHCTBE.
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Apxumexmypa cucmembl

Pa3paboTka MHTEIEKTYaIbHOH CHUCTEMBI MOHH-
TOPHHTA YIPO3 B COLMAIBHBIX CETSIX TPEeOyeT KOM-
TUIEKCHOTO TIOAX0Ja, 0OBeANHAIOMEro cOop TaHHBIX,
X 00paboTKy, 00ydeHue Moeleii MaIInHHOTO 00y4e-
HUS M BH3YalM3aIMI0 PE3yIbTaToOB. |yl MOBBIIICHUS
3(h(eKTUBHOCTH aHAIH3a MPEATIOKESHA MOIYIIFHAS ap-
XUTEKTYpa CHCTEMBI, COCTOSINAS M3 HECKOJIbKHX KITIO-
YEBBIX KOMIIOHEHTOB.

Coop naHHBIX:

[lepsIit 5Tan paboThl cucTeMbl — cOOp AaHHBIX
U3 COUUAIbHBIX ceTeil. OCHOBHBIE MCTOYHUKH BKIIIO-
yaroT myonmaasle APl mmatdopm, taknx xak Twitter
API, Facebook Graph API, Instagram Graph API, a
TaKXe OTKPHITHIE (hopyMEI 1 O10TH. CHcTemMa codupaer
TEKCTOBBIE COOOIIEHNS, KOMMEHTApHH, METaJaHHBIC
(mata myOnMKanuy, aBTOpP, KOJIMYIECTBO JIAHKOB/peno-
CTOB) U CCBUIKM Ha MYJIbTUMEANHHBIE OOBEKTHI.

it 00paboTKU OOJIBIIMX MOTOKOB JAHHBIX HUC-
MOJIB3YETCS pacipeeieHHas CUcTeMa XpaHeHUs U 10~
TOKOBO# 00paboTku (Hampumep, Apache Kafka u
Hadoop), uro obecneunBaeT MacmtaOUpyeMoCTb |
BO3MOYKHOCTh PabOTHI C MIJUIMOHAMHU COOOIICHHI B
pEKHME peasbHOrO BPEMEHH.

IIpeaBapuresibHasi 00padoTKa JaHHbIX:

JlaHHbIE, MONyYCHHBIE W3 COLMAIBHBIX CETeH,
TpeOyIOT NPEABAPUTEIBHON OYHCTKH M ITOJATOTOBKH.
OCHOBHBIE 3Talbl BKIIOYAOT:

1. Toxenm3amusi TekcTa — paz0OHEeHHE CO00-
[EHUI Ha CJI0BA WA TOKEHEI.
2. YpmaneHue IIYMOB — WCKIIOYCHHUE CTOII-

cioB, sMmoa3u, HTML-TeroB, CChUIOK M CIIEIHAIbLHBIX
CHMBOJIOB.

3. JleMMaTH3anusi 1 HOPMAaJIU3alUs] — [PHUBe-
JICHUE CJIOB K MX MCXOJHOI (opme mist yHHbUKALIMK
JTAHHBIX.

4. Bexropm3amus TekcTa — IpeoOpa3oBaHUE
CJIOB B YHCJIOBBIC TPEJCTABICHHUS C HCIIOJIb30BAHHEM
metonoB TF-IDF, Word2Vec, FastText umu coBpemeH-
HBIX TpaHchopMepoB, Takux kak BERT u RoBERTa.

[MpenBaputenbHas 00paboTKa UIpaeT KIIOYEBYIO
POJIb, TOCKOJBKY KaueCTBO BXOJHBIX JAHHBIX HAIpS-
Myl0 BiusieT Ha 3(deKkTHBHOCTh 00y4deHus: Mojelneit
MAaIIMHHOTO 00yUYeHUSI.

Mopesin MAIIMHHOIO 00yYeHHUS:

Ha »Tame anamm3a MaHHBIX TNPHMEHSIOTCS Kak
KJIACCHYECKHe, TaK ¥ COBPEMEHHBIE MOIEIH MAaIlnH-
HOTO 00y4YeHus:

o Kuaccuueckue monenu: Naive Bayes, SVM,
Random Forest — sddexruBubl st 3a1a4 6a30Boi
KiaccuuKkanuy, BKIIOYas BBISBICHHE cllaMa M IIpo-
CTBIX YIPO3.

o Tay6okme moaesmm: CNN, LSTM, Bi-LSTM
u tpanchopmepst BERT — mo3BONAIOT y4HTHIBATH
KOHTEKCT COOOIICHNH, TIOCIIe0BATEIFHOCTH CJIOB H Ce-
MaHTHYECKHE CBS3H, YTO OCOOEHHO Ba)KHO TP BBISAB-
JICHUN CKPBITBIX yIpo3, KHOepOyTMHra M MaHUITYJISI-
TUBHOTO KOHTEHTA.

e MHorosi3bIYHbIe MOJENH: Ul aHaIu3a Co-
OOIICHNH Ha HECKOJBbKHX SI3bIKaX (PYCCKMH, aHTJIMH-
CKHH, Ka3aXCKHH) HCIOJB3YIOTCS MYJIbTH-THHIBaJIb-
Hele Bepcu BERT (mBERT, XLM-R), uto no3sossier

TIOBBICUTh TOYHOCTH KJIACCU(HMKALUK B TTI00ATBHBIX
COLIMAIIBHBIX CETSX.

AHaJIU3 M BU3ya/Iu3alUsl pe3yJIbTaToB:

IMocne xmaccudukanum COOOMIEHHUS C MTOTEHIH-
aNbHOM Yrpo30H NepenaroTcsl B MOyJIb BU3yaIu3aluu
u onoBenieHn. OCHOBHBIE ()YHKIIUU BKITIOYAIOT:

e VHTEPAKTUBHBIC MAaHENHW U1 AHAIUTHKOB C
OTOOpPaKEHHEM CTATUCTUKH YIpo3 10 KaTerOpusiM;

e rpadbl pacIpoCTpaHEHUs COOOIICHNUH U BBISB-
JICHUE KIFOYEBBIX Y3JI0B (JINIEPOB MHEHUH U NCTOYHH-
KOB yrpo3);

®  BO3MOXXHOCTH (DHIIBTPALIUH T10 BPEMEHH, THITY
YTPO3BI, IIaTGOPME U S3BIKY;

e aBTOMAaTHYecKoe (OPMHUPOBAHHE OTUECTOB H
YBEIOMIIEHUH O KpUTHYECKHUX YIPO3ax.

Busyanuzanus JaHHBIX M aHAJIWTHKA ITOMOTAIOT
OBICTPO MPUHUMATH PEIICHHS U CHUXKATh BPEMsI peak-
LUH HA TIOTCHLIUAIIbHBIE YIPO3BL.

MyabTHMOAAIBHBIE W MacIITA0MpyeMble pe-
IIECHUSA:

Jlnd  TIOBBIMIEHUS YHUBEPCAIbHOCTU CHUCTEMBI
MIPEeIyCMOTPEHA BO3MOXKHOCTh HHTET Pallui MyJIbTHME-
JUUAHBIX JaHHBIX (M300pakeHust u BUneo). st aHa-
IM3a  W300paKCHMH  HCTONIB3YIOTCSI  CBEPTOYHBIC
Heiipornsie ceti (CNN), KOTOpBIEC MO3BOJSIOT BBISB-
JISITh ONMACHBIM KOHTEHT, MEMBI C MPOMAaraHaoNd HacH-
JIVSL WITH arPECCUBHBIC H300paXKEHUS.

ApXHUTEKTypa IOCTPOCHA C YI€TOM MacITabupy-
€MOCTH, 9TO 00eCIICUnBaET:

® BO3MOXHOCTb pabOTBl C TOTOKOBBIMH JIaH-
HBIMHU B peaJIbHOM BPEMEHH;

® TOpHM30HTAILHOE MAaCIUTa0MPOBAaHUE KOMIIO-
HEHTOB XpaHEHHs U 00paboTKy;

e THUOKOCTh IpHU J00aBICHUH HOBBIX MoJeNeit
MaIIPHHOTO 00Y4EHHUs U aHATUTHYECKUX MOIYJEH;

® TOAJEPKKY MHOTOSI3BIYHBIX M MYJIBTUMO-
JAITbHBIX JAHHBIX.

O00011eHNEe APXUTEKTYPbI:

Takum o00pa3oMm, MpeIoKEHHAs apXUTEKTypa
obecrieynBaeT MOJHBIH ILUKJI MOHUTOPHHTA YIpo3:
c60p ¥ OYNCTKA TaHHBIX, 00y4eHHe U TPUMEHEHHE MO-
neneit ML/DL, aHanu3 u BU3yaJlu3aluio pe3ybTaToB.
MoayabpHBIN MOIX0A AeNaeT CHCTeMy TMOKOH, amar-
TUBHOM U TOTOBOW K MHTETpallUu C APYTUMH HUHCTPY-
MeHTaMH kubepbOe3onacHocTH. Takas cuctema Mo3Bo-
JISIT HE TOJIBKO BBISBISITH MOTEHIMAIbHBIE YTPO3bI, HO
U TIPOBOJWTH TIyOOKWH aHalN3 MX HPOUCXOXKICHHMS,
pacnpoCcTpaHEHHs U BIUSHUA Ha NOJIb30BATENEN COLH-
aJbHBIX CeTeH.

Memooonoeust

Mertogomnorust pa3pabOTKH HMHTEIUICKTYaJIbHOH
CHCTE€MBl MOHUTOPHHIA YIpO3 B COLMAIBbHBIX CETAX
BKJTIOYAeT HECKOJIBKO KITFOUEBBIX ATAIIOB: cOOp M MOJ-
TOTOBKA IaHHBIX, 00ydeHHe MOJieNiell MAITHHHOTO 00y~
YEeHHS W TIIyOOKOro OOy4eHHs, OIIEHKA Pe3yabTaTOB U
Bu3yanu3auus. Kaxplii 3Tan uMeeT KpUTUUECKOE 3Ha-
YeHHe JJIs1 JOCTIDKEHISI BBICOKOH TOYHOCTH OOHapyxe-
HUS YIpo3.

COop ¥ NOATr0OTOBKA JAHHBIX:

Jiist 00y4eHus ¥ TECTUPOBAHUS MOJIEIIEH HCIIONb-
3yeTcst pa3HOOOpa3HbIil HAOOP JaHHBIX, BKIIIOYAIOIINH:
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e Ilyosmunbie APl commanbHBIX ceTeii:
Twitter, Facebook, Instagram — st mosiy4eHus Tek-
CTOBBIX COOOIICHNH, KOMMEHTapUEB, METATaHHBIX U
CCBUIOK Ha MYJbTHMEIHA.

e OtkpbIThIe JaTaceThl 1JIs1 KHOepOyIINHTa,
cIaMa M IKCTPEMHCTCKOr0 KOHTeHTAa, TAaKHe KaK:

o Twitter Sentiment Analysis Dataset;

o Hate Speech and Offensive Language Dataset;

o Kaggle Social Media Threat Dataset.

e CuHTeTHYecKHe JaHHbIE, CO3JaHHBIC IS
o0y4eHus MoJieiell Ha MaJIo PEACTAaBICHHBIX KaTero-
pHSIX yIpo3.

[ocne cObopa maHHBIE IPOXOAAT STAIl MPeIBapPH-
TeJbHON 0YUCTKHU:

1. Vnpamenme mymoB (HTML-tern, cchuiky,
SMO/I3H, CIICIHaJIbHBIE CHMBOJIBI).

2. TokeHW3anWs W JIeMMAaTHA3ALHS.

3. IlpuBemeHme cIOB K HWKHEMY PETUCTPY H
yZaJeHue CTOI-CIIOB.

4. Bexropuszanus tekcra: TF-IDF, Word2Vec,
FastText m amOemaunru tpancdopmepor (BERT,
RoBERTa, mBERT a5t MHOTOSI3BIYHBIX TAHHBIX).

JUis MynbTUMENUIHBIX ITaHHBIX (M300paXkKeHUs,
BHZIC0) TIPHMEHSCTCA TIpeaBapuTelbHas 00padoTKa,
BKITIOYAIOIIAsl Pecaif3MHr M300pa’keHMid, HOpMaln3a-
U0 TIKCEJICH W BBIJCIICHHE MPU3HAKOB C IIOMOIIBIO
CNN.

Pa3Merka JaHHBIX:

s 00ydeHus Mozenei TpedyeTcs KauecTBEHHAS
pa3merTka:

o Kaxmoe cooOuieHre KiacCHPUIUPYETCs IO
KaTeropusiM yrpos: 6e3omacHoe, cinaM, KuoepOyIIiHT,
(DUIIMHT, S5KCTPEMHU3M U JIp.

e Pa3MeTka NpOBOIUTCS BPYYHYIO DKCIIEPTAMU
Y aBTOMaTHU4ECKH C UCIIOJIb30BaHUEM CJIOBapeil U mpa-
Bua NLP.

o [Ipumensercs OamaHCHPOBKA KIACCOB IS
ycTpaHeHus qucOanaHca B IaHHBIX U ITOBBIMICHUS Ka-
4yecTBa O0YICHHUS MOJICTICH.

O0yuenne Mopesieil MAIIMHHOTO 00YYeHHUS:

CucTeMa UCIOJIB3YET JBa YPOBHS MOJICIICH:

1. Kaaccuuyeckue moaenu ML:

o Naive Bayes: sthdexTiBeH i BBISBICHUSL
criamMa U COOOIIEHHI C YETKUMHY MIPU3HAKAMH YIPO3;

o SVM: xopomo cmpaBisercsi ¢ BBICOKOpa3-
MEpPHBIMU BEKTOPAMH TPU3HAKOB;

o Random Forest: o6ecnieunBaer ycroituu-
BOCTB K IITYMY B JJAHHBIX U BRICOKYIO TOYHOCTH KJIACCH-
(ukarym.

2. I'nyooxme momenn DL:

o CNN: mpuMeHSIIOTCS Uil aHAIM3a IOCIe0-
BaTCJILHOCTH CJIOB M BBISBJICHUS MIA0J0HOB TEKCTA,

o LSTM u Bi-LSTM: yuuThIBatoT 10nrocpoy-
HBIC 3aBUCUMOCTH M KOHTEKCT COOOIICHHIA;

o BERT u mBERT: tpancdopmeps! s aHa-
JM3a CJIOKHBIX CEMAaHTHYCCKHUX CBS3CH M MHOTOSI3BIY-
HBIX COOOIIEHUH.

OOyueHre MoJeiell MPOBOIMUTCS C KCIOIb30Ba-
HueM kpocc-panunanuu (k-fold) mis onenku ycroituu-
BOCTH U IIPEJOTBPALICHUS IEPEOOYUCHUS.

MeTpHKH OLIeHKH Ka4eCTBa MOJIeJIe:

Jlst oteHKH 3G (HEKTUBHOCTH MOJEIIEH TPUMEHS-
IOTCSI CTAaHAAPTHBIE METPHUKHU KJIACCU(HKALINH:

e Accuracy (TOYHOCTB): J0OJs MPaBUIbHO
KIIaCCH()UITMPOBAHHBIX COOOIIIECHHIA;

e Precision (TouHocTh MO KJIacCy): A0S KOP-
PEKTHO TMPEACKA3aHHBIX COOOLIEHHH KOHKPETHOTO
KJIacca Cpei BceX Mpe/ICKa3aHni JaHHOTO KJlacca;

e Recall (mosHOTAa): 10N NPAaBUIIBHO KJIACCH-
(UIMpoBaHHBIX COOOIIEHUH KiIacca cpelu BceX coo0-
IIEHUH 3TOTO KJacca;

e Fl-score: rapMOHHMYECKOEC CpEIHEE MEKIY
precision u recall, mo3BoisrOIIEe OIEHHUTH OajaHC
MEXIY TOYHOCTBIO M TIOJIHOTOH;

e Confusion matrix (MaTpuna omudoK): I
aHamM3a OMmMMOOK KJIACCH(PHKAINU TI0 KaKIOMY
KJIaccy.

ITocTpoenne u TeCTHPOBAHME CHCTEMBbI:

Ha ocHoBanumn IIOAT'OTOBJICHHBIX ONAHHBIX U O6y-
YCHHBIX MOﬂeHCﬁ peain3yeTcsas MOoAyJib CUCTEMBI,
BKJIFOYAIOLIU:

1. Hurerpaunmio ¢ API counanbHbIX ceTei st
IIOTOKOBOTO aHAJIN3a COOOIIEHUH.

2. Ilpumenenue ML u DL mopeseii ams kiac-
cuukaMy COOOLICHUI B pEXHME pEaJbHOTO Bpe-
MEHH.

3. T'eHepanMio aHATUTHYECKHX OTYETOB H BU-
3yaJM3aldIo Pe3yJbTAaTOB C BBIICICHUEM KIIIOYEBBIX
YTpO3 | y3JI0B PacIIpOCTPAHEHHUS.

TectupoBaHue CUCTEMBI MPOBOAMUTCS Ha peallb-
HBbIX IIOTOKAaX JaHHBIX COILIHMAaJIbHbBIX CeTeﬁ, a TaKXC Ha
KOHTPOJIbHBIX BBIOOPKaxX, oOecreunBasi OIEHKY YCTOH-
YMUBOCTHU U TOYHOCTHU aJITOPUTMOB.

DKcnepumenmanbHble pe3yibmanol

s npoBepku 3(h(HEKTHBHOCTH pa3pabOTaHHOM
MHTEJJIEKTYaJ bHON CHCTEMbl MOHUTOPHHTA YTPO3 B CO-
IMAJIBHBIX CETSAX OBLIM NMPOBEIEHBI AKCIIEPUMEHTHI Ha
peaJbHBIX M CHHTETHYECKHUX JNaHHBIX. OCHOBHAS LENb
9KCTIEPUMEHTOB — OIIEHKA TOYHOCTH KJIACCU(PHUKALIIH,
BBISIBJICHUE CHIIBHBIX U CJIa0BIX CTOPOH HPUMEHSIEMBIX
MOJIeJIel M OIpe/ieIeHUe ONTHMAIBLHON apXUTEKTYPBI
CHUCTEMBI.

Hadop naHHbIX

DKkcnepuMeHTaNlbHast BBIOOpKa BKIIIOYAIa:

e Tekcroble ganHbie: 50 000 coobmenuit u3
Twitter u Facebook Ha pycckom, aHTJTUHCKOM H Ka3aX-
CKOM s3bIKax, BKJIIOYas cram, KuOepOyyumHr, ¢u-
LIMHT, SKCTPEMU3M U 0€3011acHbIe COOOIICHHSI.

e MyasTumenuiinsie 1anabie: 5 000 nzo0pa-
KEHUH ¥ MEMOB C NOTEHIMAIbHBIM BPEIOHOCHBIM CO-
JIepyKaHUEeM.

e Cunrernyeckue manubpie: 10 000 cooOme-
HUI 151 0aJlaHCUPOBKH KJIACCOB U PACIIMPEHHS TPEHH-
poBOUYHOTO Habopa.

JlarHBIE OBUTH pa3METEeHBI BPYYHYIO SKCIIEpTaMH
1 IPOBEPEHBI C TOMOMIBKO aBTOMATU3UPOBAHHBIX IIpa-
B NLP.

Hactpoiika mopeuieii

Jlns aHanm3a TekcTa ObUTM NPHMEHEHBI CIe/lylo-
LIAE MOJICIIH:

1. Naive Bayes — 6a3oBast MOJEIb JJIsI IEPBHY-
HOH KJIaCCU(HUKALIUH.
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2. SVM — ¢ nuHEHHBIM U HOJMHOMHUAILHBIM
SIIPOM.

3. Random Forest — 100 mepeBseB, riyOnHa
20.

4. CNN — 3 cBeprounsix cinos, ReLU, max
pooling.

5. Bi-LSTM — 2 cros, 128 uetiponos, dropout
0.3.

6. BERT/mMBERT — mnpenoGy4eHHbIE TpaHC-

MeTpuKH OLIEHKHU
J171s1 OLIeHKM MOieNiel UCTIONb30BAIMCH CTAHIAPT-

HBIE METPHUKH KJIaCCU(UKAITUH:
e Accuracy (TOYHOCTB)

e Precision (TouHocTh no Kjaaccy)

e Recall (mosinora)
e Fl-score

Pe3yJII)TaT])I IKCICPUMEHTOB
Pe3yJ'II>TaTI)I OKCIICPUMEHTOB TIPCACTABJICHBI B

(opmepsl ¢ 1000yueHHEM Ha TPEHUPOBOYHOM HAGOPe.  Tagnure 1:

Tabmuuna 1.

CpaBHeHHe Mo/ieJieil Ha TeCTOBOM Ha0ope JaHHBIX

|M011e.m, ||Accuracy ||Preci3i0n ||Reca|| ||F1-score |
[Naive Bayes l0.78 0.76 [0.74 0.75 |
IsvM ll0.85 ll0.83 ll0.82 0.825 |
|Random Forest ||0.87 ||0.85 ||0.84 ||O.845 |
[CNN |[0.89 |l0.88 |l0.87 0.875 |
[Bi-LSTM ll0.91 ll0.90 l[0.89 0.895 |
[BERT/mBERT 0.95 |[0.94 [0.94 0.94 |

W3 Tabnuiel BUAHO, YTO TPpaHCHOpMepPHBIE MO-
aesm BERT/mBERT oGecnieunBaroT HauOOJBLIYIO
TOYHOCTh KJIaCCH(UKAIMU M XOPOILO CHPABISIOTCS C
BBISIBIICHHEM CJIOKHBIX U CKPBITBIX YTPO3, BKIIIOYasi KU-
OepOyYILTHHT 1 MaHUITYISITHBHBIC COOOIICHHUS.

AHaJIM3 MYJIbTUMeIMAHBIX JaHHBIX

Jnst aHanu3a n300pakeHUi 1 MEMOB HCTIONb30Ba-
nack cBepTodHas HelipoHHas ceTh (CNN), koTopasi BbI-
SIBUJIA OMACHBIN KOHTEHT C TOYHOCTBIO 92 %. MHTerpa-
UL TEKCTOBBIX M MYJIbTUMEIMHHBIX MOAEJIEH I03BO-
JIMJIA TIOBBICUTH OOIIYI0 TOYHOCTH cHCTeMBI Ha 3—4 %
Y YBEJIMYHTH IOJHOTY OOHApPYKEHUS yTrpo3.

Busyajauzanus U aHAJIMTHKA

CucteMa BU3yalIH3UpyeT pe3yibTaThl B BUIC UH-
TEPaKTUBHOU NaHENN:

e T'padsr pacnpocTpaHeHus: COOOIIEHUH, BBISB-
JICHUE KIFOUEBBIX HICTOYHUKOB yIPO3.

e JlnarpaMMBbl pacripeieJIeHUs] THIIOB yTpo3 10
wiaTdopmMam u sS3bIKaM.

e BpemeHHbIe psiIibl aKTUBHOCTH YIpoO3 LISl MO-
HUTOPHHIA B PEKHME PEaIbHOTO BPEMEHH.

IIpumep Bu3yanusauuu npeacTaBieH Ha PucyHke
1 (cxemaTH4HO):

[Tpad pacmpocTpaHeHHs yrpo3 B COIHMAIBHOM
ceTH|

V37161 — TMONIB30BaTENH, TUHUN — IEPECHUTKA CO-
0OIIEeHN, 1IBETa — THIT YTPO3BI

BoiBoasb! no IKCIHEPUMEHTATBHBIM
pe3yJabTaTam

e KomOuHaIMs TEKCTOBBIX U MYJIbTUMEIUHHBIX
Mo/IeJIel O3BOJIAET CYIECTBEHHO MOBBICUTH TOUHOCTh
MOHUTOPHHTA.

e Tpauchopmeps: (BERT/mBERT) nambomee
3¢ (GEKTHBHO BBIABISIOT CIIOKHBIE YTPO3BI 1 00padaThI-
BAlOT MHOTOSI3BIYHBI KOHTEHT.

e Cucrema crnocoOHa paboTaTh ¢ MOTOKOBBIMHU
JAHHBIMH COLMATIBHBIX CETeH, oOecrieunBasi aHAIN3 B
peanbHOM BPEMEHH.

e Busyanuzanus pe3yiabTaToB M aHAIUTHKA
YIOPOLIAI0OT HMHTEPIPETAlMI0 AAaHHBIX M I103BOJISIOT
OBICTPO pearnpoBaTh Ha MOTEHIHUAIBHBIE YTPO3bI.

OKCIIepUMEHTHI MOATBEPAMIIHN, YTO pa3paboTaH-
Hasl MHTEJJIEKTyalbHasi CHCTEMa 00ECIEYNBACT BBICO-
Ky10 3()()eKTHBHOCTH MOHUTOPHHTA COLIMANIBHBIX CETEH
1 MOJKET HCIIONB30BaThCsl KAK MHCTPYMEHT AJIs o0ec-
TIedeHNs1 KHOepOe30acHOCTH MOIb30BaTENeH 1 KOPIIOo-
PaTUBHBIX HH(POPMAIIOHHBIX CHCTEM.

Obcyorcoenue

Pe3ynbraThl 9KCIEPUMEHTOB IOKa3bIBAIOT, 4YTO
pa3paboTaHHas MHTEIUICKTyaJbHas CHCTEMa MOHHTO-
PHMHIa yrpo3 B COLMAIBHBIX CETSIX IEMOHCTPUPYET BbI-
COKYIO TOYHOCTh M 3()()eKTUBHOCTH B BBISBJICHUH pa3-
HOOOpa3HBIX TUIIOB yrpo3, BKIIOYAs cliam, KHOepOyJI-
JIMHT, (DUIIMHT ¥ S9KCTPEMUCTCKUiT KoHTeHT. Hanbosee
YCIEIIHBIMHA OKa3allich TpaHC(hOpMEpPHbIE MOJIEIHN
(BERT u mBERT), uto moxTBep»iaeT akTyaabHOCTb
COBPEMEHHBIX MOAXOAOB TIIyOOKOTro OOYy4eHHs s
aHaJIM3a TEKCTa B COIMAIIBHBIX CETSX.

HuTtepnperauus pe3yibTaToB

1. Tounoctn MoOJeJIeH:
Tpancopmepbl obOecneunan HAWBBICITYIO TOYHOCTH
(10 95 %), 9TO CBSI3aHO C KX CITOCOOHOCTHIO YIUTHIBATh
KOHTEKCT M CEMaHTHYECKHE CBSI3M MEXIy CIOBAMHU.
Knaccuueckne mozenu, takue kak Naive Bayes u
SVM, mnoka3anu YHOBJIETBOPUTEIbHBIE PE3YIbTATHI
(78-85 %), HO MMeEIOT OrpaHHYeHHs HpH 00paboTKe
CJIOXKHBIX, MHOTO3HAYHBIX COOOIIEHUH 1 capKa3ma.

2. MHOrosI3bIMHOCTb:

3. HUcnonezoBanne mBERT mo3Bommio 3¢dek-
THBHO AaHAJIN3UPOBATh COOOIIEHMS Ha HECKOJBKHX
sI3bIKax (PYCCKMH, aHTIIMHCKHMN, Ka3axcKuii) 6e3 cye-
CTBEHHOTO CHIDKEHHS TOYHOCTH. DTO IOJITBEPKIACT
BO3MOKHOCTh MACIITA0OMPOBAHUS CHUCTEMBI AJIS TJIO-
0aJTFHOT0 MOHHTOPHHTA COIHATIBHBIX CETEH.

4, MyabTUMeAUHbIE JaHHbIE:

5. HWarerpanus CNN ns aHanu3a n3o0pakeHui
1 MEMOB TI0Ka3ajia yIydIlIeHHE TOYHOCTH CHCTEMBI Ha
3-4%. D10 NEMOHCTPHUPYET, YTO ISl KOMILIEKCHOTO
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MOHHUTOPHHIa YIrpo3 HEOOXOIMMO YYHTHIBATH HE
TOJIBKO TEKCTOBBIM, HO U BU3YyaJIbHbIN KOHTEHT.

6. AHaau3 ommooK:

7. OcHOBHBIE OUIMOKH KIacCH(UKAIMH HAOII0-
JTAJTNCH B CIIydasXx HEOJHO3HAYHBIX COOOIICHUH, cap-
Ka3Ma WM CMEIIaHHBIX KaTeTOPHi yrpo3. DTO yKa3bl-
BaeT Ha HEOOXOIUMOCTh JATbHEHIIIETO YIyUIICHHS all-
TOPUTMOB HMHTEpPHPETAM KOHTEKCTa M BHEAPECHUS
THOKUX MOJIeJIeii CeMaHTHYEeCKOrO aHalIn3a.

CpaBHeHHe ¢ CyIIeCTBYIOIIMMH CHCTEMaMH

CpaBHEHHUE C CYIIECTBYIOIUMH KOMMEPUYECKHUMHU
cucteMamu MoHuTOpuHra (Symantec, Kaspersky,
TrendMicro) mokasaino, 4ro pa3paboTaHHas CHCTEMa
o0nagaer paaIoM IPEeUMyYIIeCTB:

e Bo0O3MOXHOCTb MHTETpALUU MYJIbTUMEIUN-
HOTO ¥ TEKCTOBOTO aHAIIN3A.

e T[logmepkka MHOTOSI3BIYHOTO KOHTEHTA.

e ['mbOkast MOIyIbHAS ApPXUTEKTYpPa, TO3BOJISIO-
mias JIOGaBJ'I)ITL HOBBIC MOJICJIU U aJITOPUTMBI.

° BCTpOGHHaH BU3Yyaliu3allvsd U aHAJIUTUKA IJIs1
OIIEPaTHUBHOI'O pearupoOBaHus Ha YIPO3bI.

IIpakTHyeckoe 3HAYCHHE

Pa3zpaboTanHas cucTeMa MOMKET HPUMEHSTHCS B
CIIEIYIOIINX 00acTsX:

e KopnoparuBHass 0e30MaCHOCTb: MOHUTO-
PHUHT yTpo3, HANPABICHHBIX HAa KOMIIAHUIO M €€ Co-
TPYAHUKOB.

e TocymapcTBeHHbIe OpraHbl: BBIIBICHHC
9KCTPEMHUCTCKOTO H 3allPEIICHHOTO KOHTEHTA.

e MHcciaenoBaresbckue NMPOEKThI: aHAIH3 CO-
UAJIBHBIX ME€AHa U U3YUYCHHUE PACIIPOCTPAHCHUSA BpE-
JIOHOCHO¥ HH(pOPMALIUH.

e 3ammuTa moJib30BaTeJIeii: BoISBICHUE KHOSP-
OyiuMHra, criaMa W (UIIHHTOBBIX aTak B peaibHOM
BpPEMEHHU.

OrpaHuYeHNns ¥ MePCHEeKTHBDI

HecMmoTps Ha TOCTUTHYTHIE PE3YIBTATHI, CHCTEMA
UMeeT OTPaHIYCHHS:

e CrnoxxHOCTH 00pa0OTKH capka3Ma U HPOHUU B
TEKCTe.

o OFpaHI/I‘IeHHaSI TOJIHOTA BBIABJICHUA YIpO3 B
Buzaeodopmare.

e HeoOXOaUMOCTh PEryisipHOTO J000Y4EeHHUs
MOJIeJIe Ha HOBBIX JIaHHBIX.

IlepcniekTUBHBIE HAIPABJICHUS Pa3BUTUS BKIIIO-
YaroT:

e BreapeHue ajanTUBHOTO 00y4eHHsT MoJeNeH
Ha IMOTOKOBBIX JaHHBIX.

e Pacmmpenue anHanmza
KOHTEHTa (BHJIEO U ay/Ho0).

e lcnone3zoBanue rpadoBbIX HEHPOHHBIX CETEH
JUISL OTCJISKUBAHUS PACIIPOCTPAHEHHS YTPO3 U BbIsIBIIC-
HUS KIIFOYEBBIX UCTOYHHUKOB.

o HHTeraHHH C CUCTEMAMH aBTOMATHUYECCKOI'O
pearupoBaHusa Ha Yrpo3bl I MUHUMU3AOUU UX BO3-
JIeUCTBUS.

BbIBOBI 110 00CYKIEHUIO

B 1ienom, o0cyskaeHne moKkasbIBaeT, 4YTo pa3pabo-
TaHHas cucTeMa (PQEKTUBHO PEIIaeT MMOCTaBJICHHBIC
3a7a4M, JAEMOHCTPHUPYS BBICOKYIO TOYHOCTH M T'HO-
KocTb. OHa MOATBEPIKIAET, YTO COYETAHHUE METOJIOB
MAaIIMHHOTO U NIyOOKOro 00y4eHHs] ¢ MHOTOSI3bIYHOM

MyHbTHMCHHﬁHOFO

U MYJIbTUMEIUIHON 00paboTKOH sIBIETCS MepCreK-
TUBHBIM HAIPaBJICHUEM T 0OecredeHus! 0e30MacHo-
CTH I10JIb30BATENEH COLUANIBHBIX CETEH U KOPIIOPATUB-
HBIX HH()OPMALIMOHHBIX CHCTEM.

B nmamHO#t paboTre mpeacTaBiIeHA METOHOJOTHS
MIPOCKTUPOBAHUS M Pa3pabOTKH HHTEIUIEKTYaIbHOMN
CHCTEMBI MOHHTOPHHTA yYTPO3 B COLUAIBHBIX CETIX C
HCIIONb30BaHUEM COBPEMEHHBIX METOJ0B MAIIMHHOIO
o0yueHus. [IpoBeseHHbIN aHaIN3 MOKa3al, YTO aKTy-
IBHOCTB JJAHHOU NPO0JIeMBl 00yCIOBICHA 3HAYUTEIb-
HBIM POCTOM KOJIMUECTBA BPEJOHOCHOTO KOHTEHTA, KH-
6epOyIIMHTa, SKCTPEMHUCTCKUX ¥ MOIICHHUYECKHUX Ma-
TEpUagoB, KOTOPBIE MOTYT OKa3bIBaTh HETAaTHBHOE
BIIMSHHE Ha MOJIb30BATENCH COMUATIBHBIX IIAaT(hopMm.

PaspaboranHas cuctema obecrieunBaeT aBTOMa-
THU3UPOBAHHOE BBISIBICHHE YIPO3, KIACCU(HUKALIUIO CO-
OOIIECHNUI 10 KaTeropusiM M BU3yaIn3aluio pe3ybTa-
TOB MOHHTOPHHIA B peabHOM BpeMeHH. OCHOBOH cH-
CTEMBI ABJIAIOTCA aJITOPUTMBI MAIIUHHOT'O O6y‘IeHI/IH n
00pabOTKN €CTECTBEHHOTO $5I3bIKa, BKIIIOYAsl KaK Kiac-
cuyeckue wmozaenu (SVM, Naive Bayes, Random
Forest), Tak u coBpemeHHble TiiyOokme cetu (CNN,
LSTM, BERT). OkcnepumeHTaIbHbIe HCCIEAOBAHUS
TOKa3aJin BbICOKYIO TOYHOCTH BBIABJICHUSA YIrpO3, 3HA-
YUTENIPHOE COKpAIlCHWE BPEMEHH aHalin3a OOJBIINX
MacCHBOB JaHHBIX ¥ BO3MO)KHOCTh MacIITaONpPOBAHUS
CHCTEMBI 1101 Pa3IMYHbIE MIaT(OPMBI COITHANBHBIX Ce-
Tel.

Ocoboe BHIMaHUE yAENIUIOCh MPodIeMaM HHTep-
MIPETali KOHTEKCTa COOOIICHMH, pacHno3HaBaHUIO
capka3Ma U MOJMCEMaHTUYECKUX BBIPAKEHUMH, UTO SB-
JIACTCA OHHOﬁ 13 KJIIOYEBBIX 3a4a4 IPpU MOHUTOPUHIC
OHJIAaIH-KOHTEHTa. Pe3ynbTarbl 3KCIEPUMEHTOB IOJ-
TBEPIWIN, YTO KOMOMHUPOBAHHBIN MTOIX0J — UCTIOJb-
30BaHUC KaK TPaJUIIMOHHBIX, TaK U FJ'Iy6OKI/IX MOcC-
JIel, a TaKkKe TpeiBapuTeNbHast 00padoTKa M HOpMaIH-
3anusg  TEeKCTa — o0ecrednBaeT MaKCHMaJIbHYIO
TOYHOCTH KJIACCHU(PHUKAIHH.

Pa3paboTanHasi cucTeMa MOXKET HPUMEHSTHCS B
HCCIIEI0BATEIbCKOW M TIPAKTUYECKOH AEATEIIbHOCTH
11 oOecrieueHns: 0€3011acCHOCTH OJIb30BATENICH COIH-
QIBHBIX CceTed, NPOQUIAKTHKHA PacHpOCTpaHEHUs
OMIaCHOTO KOHTEHTa, a Talkke B paMKaX KOPIOPATHB-
HOT'O MOHUTOpPHHIa UH()OPMALMOHHOW 0E301acHOCTH.
B nanbHeitmeM ruiaHupyeTcst paciiupenue GpyHKINO-
HaJia CUCTCMBI JUI aHAJIU3a MyJ'lBTI/IMe}lI/H\/'IHI)IX JAaHHBIX
(n300pakeHu, BUIE0), BHEAPECHUE aJallTUBHOTO 00y~
YEeHUsI MOZIeNIell Ha HOBBIX JaHHBIX, a TaKKe MHTErpa-
LIUsI C CHCTEMaMHU aBTOMAaTHYECKOTO pearupoBaHus Ha
YTPO3BbIL.

TakuMm 00pa3zoM, peUIOKEeHHAS HHTEIUICKTYaJIb-
Hasl CUCTEMa MPE/ICTaBIsIET co00i APQeKTHBHBINA MH-
CTPYMEHT AJI1 MOHUTOPUHIA COLMAIIBHBIX CETEH U TIpe-
AYTIPEKIACHUA NMOTCHIUAJIBHBIX YI'pO3, 4TO JICJIACT eé
BOCTPeOOBaHHOM KakK JUIA MCCIEIOBATENbCKUX, TaK U
JUTS IPAaKTUYECKUX Ienieit B 0bmactu kubepbe3omacHo-
ctu. Ilponmomxkaromieecss pa3BUTHE METOJOB MalllMH-
HOTO 06yquI/I$[ 1 UX UHTETpaIusa C CUCTEMaMHU aHaIn3a
OOJIBIINX JTAaHHBIX OTKPBIBAET LIMPOKUE IEPCIICKTHBEI
JUISL 1albHEMIIEero COBEPIIEHCTBOBAHUSI MOHUTOPHUHIO-
BBIX TEXHOJIOTHH B IM(POBOM ITPOCTPAHCTBE.
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Abstract :

Antimicrobial resistance (AMR) recognized one of the most serious threats to global security health in the
21st century . This article considers epidemiology , mechanisms emergence and spread resistance microorganisms
, analyzes main drivers this process in medicine , agriculture economy and environment . Special attention given
socio-economic consequences of AMR and review international strategies struggle , including " One" approach
health " ( One Health ). Based on analysis of 30 modern sources proposed recommendations of containment de-

velopment antimicrobial resistance drugs .

Keywords: antimicrobial resistance (AMR), antibiotics, multidrug resistance , superbugs , One Health
concept Health ), global threat, infection control, epidemiology, public health, rational pharmacotherapy

Introduction : Discovery antibiotics in the mid-
20th century became revolutionary a breakthrough in
medicine that allowed for effective treat infectious dis-
eases that earlier were considered deadly . However , as
predicted Alexander Fleming , irrational using these
drugs led to evolutionary answers microorganisms - de-
velopment antimicrobial resistance . Today world is on
the verge of " becoming abiotic " era "when ordinary
infections and minor injuries again can become deadly
. According to a comprehensive study published in The
Lancet, in 2019 AMR was the direct cause of 1.27 mil-
lion deaths, exceeding indicators mortality from HIV/
AIDS and malaria [1].

Research objective: To carry out in-depth analy-
sis main etiological and anthropogenic factors develop-
ment of AMR, detail mechanisms resistance and con-
duct a comprehensive review modern strategies coun-
termeasures , including approach " The One" health
"and innovative methods diagnostics .

Materials and methods : For carrying out re-
search the method of systematic review and biblio-
graphic analysis was used analysis . Search information
was carried out in reputable sources ( The Lancet ,
WHO, CDC) with a focus on high-quality reports and
epidemiological research . Total was 30 key analyzed
scientific sources that reflect modern international
practice in combating resistance .

Results research and their discussion

Antimicrobial resistance is natural biological phe-
nomenon, however anthropogenic factors much accel-
erated its Bacteria , viruses , fungi and parasites adapt

to the action drugs due to genetic mutations or by hori-
zontal gene transfer (HGT). The main mechanisms re-
sistance are:

1. Enzymatic inactivation : Making enzymes (
e.g. beta- lactamases ) that destroy the structure of the
antibiotic before it will affect the cell [16].

2. Modification targets : Change structures pro-
teins or receptors with which the drug binds , which
does its ineffective .

3. Efflux (‘excretion ): Active deflation antibiotic
from the cell using special transport proteins .

4. Reduction permeability : Change cellular walls
that hinders penetration of the drug into the microor-
ganism [7].

Drivers spread antimicrobial resistance (
AMR) is factors that contribute emergence , survival
and spread stable strains microorganisms . In modern
science their accepted to consider through the prism of
interaction humans , animals and ecology .

1. Medical drivers ( Human Sector)

Excessive and incorrect appointment antibiotics is
the main cause of AMR in medicine . According to
Centers for Disease Control and Prevention diseases
(CDC), up to 30-50% of antibiotics are appointed un-
justified , for example , for treatment viral infections (
flu, colds ), which they do not work on [4]. Self-medi-
cation , over- the- counter antibiotics in many countries
, as well as non-compliance patients full course of ther-
apy create ideal conditions for breeding resistant strains
[11].

2. Rural agriculture and animal husbandry
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Rural household consumes huge share world
stocks Antibiotics . Drugs are often used for non- treat-
ment purposes. sick animals , but as growth stimulants
(in subtherapeutic doses) and for metaphylaxis ( pre-
vention diseases in all stage ) [10]. Research show di-
rect connection between using antibiotics in animal
husbandry and the emergence of resistant bacteria in
people who transmitted through food products or with
direct contact [15].

3. Environmental aspect

Environment acts as a reservoir of resistance .
Wastewater from hospitals , pharmaceutical factories
and livestock farms often end up in water bodies with-
out proper cleaning . This leads to high concentrations
antibiotics in soil and water , which contributes ex-
change of resistance genes between bacteria wild na-
ture and human pathogens [27].

Epidemiology and global burden

The problem of AMR is unknown borders , but its
influence uneven . The largest burden falls on low and
middle income countries income level (LMIC), where
high infectious morbidity combined with limited access
to quality diagnostics and new antibiotics [1]. Accord-
ing to from Jim O'Neill's report , by 2050 mortality
from AMR can reach 10 million persons annually , that
will lead to a reduction of world GDP by 2-3.5% and
will cost world economy up to 100 trillion US dollars
[3]. In the European Union annually over 33,000 people
die from infections caused by resistant bacteria , and
economic losses estimated at 1.5 billion euros per year
[13].

Clinical and economic consequences

From a clinical perspective , AMR complicates
carrying out standard medical procedures. Surgical op-
erations ( cesareans opening , replacement joints ),
transplantation organs and cancer chemotherapy are be-
coming extremely risky without effective antibiotic
prophylaxis cover-up [24]. Infections caused by multi-
resistant organisms (MDROSs), such as MRSA ( methi-
cillin-resistant golden staphylococcus ) or K. pneu-
moniae , require longer hospitalization , use more toxic
reserve drugs and significant financial costs [14] .

Strategy " One" health " ( One Health

Recognizing complexity problems , WHO, Food
and Agriculture Organization UN organization (FAO)
and the World organization security health animals
(OIE) adopted the concept of " One health ". This ap-
proach emphasizes the interconnectedness human, ani-
mal and environmental health environment [17]. Effec-
tive Combating AMR requires coordinated actions in
all these sectors, including monitoring using antibiotics
, resistance surveillance and improvement sanitary con-
ditions. Overcoming crises requires not only limitation
using existing medicines , but also the development
new . New antibiotics : process developments of new
molecules slowed down due to low profitability for
pharmaceuticals companies . WHO has identified a list
of priority pathogens , against which are critically
needed new medicine [19]. Alternative therapies :
actively are being investigated phage therapy ( use of
viruses that are killing bacteria ), immunotherapy , pro-
biotics and antimicrobials peptides . Vaccination :
expansion programs immunizations allows reduce

number infections and, as a result , the need for antibi-
otics . Ambulance diagnostics : in the proceedings
point of care tests [26]. Rapid PCR and isothermal
amplification (LAMP). These are molecular
diagnostic methods that previously required large
laboratories and are now available in small cartridge
format right at the patient's bedside. An example is
resistance gene tests (e.g., the GeneXpert system ).
They allow for the detection of not just the presence of
the bacteria, but a specific resistance gene, such as
mecA (in Staphylococcus aureus) or blaKPC (in
carbapenem -resistant enterobacteriaceae ), within 1-2
hours. This allows the doctor to avoid blindly
prescribing an antibiotic, but to immediately choose a
drug to which the bacteria has no genetic resistance.
Lateral flow analysis (LFA) is a technology similar to
a pregnancy test or a rapid COVID-19 test that uses
antibodies to detect specific proteins. An example is
tests to detect C-reactive protein (CRP) or procalcitonin
. Although they do not indicate resistance itself, they
are critical for differentiating viral from bacterial
infections. High levels of procalcitonin indicate a
bacterial nature, which is a signal for the prescription
of antibiotics, while low levels in viral ARVI allow you
to avoid their unreasonable use.

The situation in Ukraine and the regional con-
text

In the region Eastern Europe's AMR problem is
exacerbated by accessibility antibiotics without a pre-
scription ( although in Ukraine since 2022 it has been
introduced electronic prescription for antibiotics ) and
insufficient infection control in hospitals . The war in
Ukraine has created new Challenges : Injuries often be-
come complicated multi-resistant infections that re-
quires specific protocols treatment and international
support [25].

Conclusion: Antimicrobial resistance is a global
crisis that requires immediate actions . No change ap-
proaches to use antibiotics humanity takes risks to lose
achievement modern medicine . Solution problems lies
in a plane intersectoral cooperation , investment into
science , rigorous regulation pharmaceutical market
and increase awareness population . Only complex "
One" approach health " able to provide preservation ef-
ficiency antimicrobial preparations for future genera-
tions .
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A
UPEPEHIIHHA JIATHO3MKA COVID-19 TA TPHITY A

Abstract

COVID-19 and Influenza A are acute viral respiratory infections with overlapping clinical features, compli-
cating differential diagnosis. The aim of this study is to summarize current data on pathogenesis, clinical signs,
laboratory and instrumental methods, and complications to improve diagnosis and optimize treatment. Compara-
tive analysis of symptoms, laboratory parameters, and radiological findings is presented. Key differential criteria
and management strategies for patients with complications are highlighted.

Anomauin

COVID-19 ma epun A — ye cocmpi eipychi pecnipamopni inghekyii' 3 KITHIYHUMU O3HAKAMU, WO NepemuHa-
OMbCsl, W0 YCKIAOHIOE ougepenyianvty diacnocmuky. Memoio ybo20 00CNIONCEHHA € Y3a2aNbHeHHSA CYYACHUX
OaHUX Npo namozeHes, KIHIYHI 03HAKU, 1AOOPAMOPHI ma IHCMPYMEeHmMAalbHi Memoou, a MaAKoHC YCKIAOHEeHHs Ol
NOKpawenus diachocmuky ma onmumizayii aikyeaunns. Ilpedcmaeneno nopieHsAIbHUL AHAI3 CUMNINOMIB, 1a00-
PAMOPHUX NOKAZHUKIE MA PAdioNoSiMHUX 3HAXiOoK. Budineno kniouosi ougepenyianvui kpumepii ma cmpameii
6€0eHHs NAYIEHMIB 3 YCKAAOHEHHAMU.

Keywords: COVID-19, SARS-CoV-2, Influenza A, Influenza A virus, differential diagnosis, respiratory infec-
tions, pneumonia.

Knruosi cnosa: COVID-19, SARS-CoV-2, epun A, sipyc epuny A, oughepenyianvna diaznocmuka, pecnipa-
MOopHi iHeKyii, NHeeMOHI.

Introduction

Acute viral respiratory infections remain a leading
cause of hospitalization worldwide. Particular attention
is required for COVID-19, caused by the virus SARS-
CoV-2, and Influenza A, caused by Influenza A virus.
Although clinical manifestations overlap, the course,
complications, and treatment approaches differ signifi-
cantly (Sitsinska et al., 2023; Bodnar et al., 2022).

Early and accurate differential diagnosis is crucial
due to the high risk of severe complications and the
need for specific therapy (Hrynchuk et al., 2023).

Aim of the Study

To analyze clinical, laboratory, and instrumental
differences between COVID-19 and Influenza A, de-
fine key differential criteria, and characterize potential
complications.

Materials and Methods

An analytical review of modern scientific litera-
ture (2020-2024) from PubMed, Scopus, and national
medical sources was performed. Methods included:

e Systematic analysis of clinical signs (Sitsinska
etal., 2023)

e Comparison of laboratory and instrumental
parameters (Bodnar et al., 2022)

e Assessment of complications and pathoge-
netic mechanisms (Hrynchuk et al., 2023)

Results and Discussion

1. Clinical Features
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|Symptom ||COVID—19 ||Inf|uenza A |
|Onset ||Gradua| ||Sudden |
|Fever |[Mild to high |[High (39-40°C) |
|C0ugh ||Dry, persistent ||Dry or productive |
[Runny nose |Rare |[Common |
|Sore throat | Possible ||Frequent |
|Headache ||Mi|d or moderate ||Severe |
[Myalgia [ Moderate |[severe |
|Loss of smell/taste ||Very characteristic |[Rare |
[Diarrhea |[Sometimes |[Rare |
[Duration 110-14 days |[5-7 days |

2. Pathogenesis

COVID-19: SARS-CoV-2 binds ACE2 receptors,
causing endothelial dysfunction, inflammatory re-
sponse, and cytokine storm. Organs affected include
lungs, cardiovascular and nervous systems, and gastro-
intestinal tract (Sitsinska et al., 2023).

Influenza A: Causes acute airway inflammation,
viral protein toxicity, and epithelial damage in bronchi
and trachea (Bodnar et al., 2022).

3. Laboratory Findings

|Parameter ||COVI D-19 ||Inf|uenza A |
[PCR |[SARS-CoV-2 positive |[Influenza A positive |
|Leukocytes ||Often leukopenia ||Possible leukopenia |
[Lymphocytes ||Pronounced lymphopenia |mild |
ICRP ||Often elevated [ Moderately elevated |
ID-dimer ||Often elevated | Usually normal |

4. Radiological Features

COVID-19: Bilateral interstitial infiltrates, char-
acteristic “ground-glass” opacity on CT (Hrynchuk et
al., 2023).
Influenza A: Focal infiltrates, possible viral-bacterial
pneumonia.

5. Complications

COVID-19: ARDS, myocarditis,
post-COVID syndrome.
Influenza A: Viral or bacterial pneumonia, sinusitis,
otitis.

6. Key Differential Criteria

e COVID-19: Gradual onset, loss of
smell/taste, prolonged course, CT ‘“ground-glass”
changes, thromboses.

o Influenza A: Sudden onset, high fever, severe
headache and myalgia, frequent respiratory symptoms.

Conclusion

1. COVID-19 and Influenza A share clinical fea-
tures but differ in pathogenesis and complications
(Sitsinska et al., 2023).

thrombosis,

2. PCR testing remains the most reliable method
for differential diagnosis.

3. Early diagnosis and etiological therapy reduce
the risk of severe complications.

4. Recognition of key differential features ena-
bles rapid clinical decision-making and optimal patient
management.
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YCKJIIAJHEHHS I'PUITY A

Abstract

Influenza A is one of the most widespread viral respiratory infections worldwide and remains a major public
health concern. Although most cases have a mild or moderate clinical course, the disease may lead to serious
complications affecting multiple organ systems. These complications are especially common among high-risk pop-
ulations, including children, elderly individuals, pregnant women, and patients with chronic diseases. The aim of
this article is to analyze the most common complications of Influenza A, their pathogenesis, clinical manifestations,
and preventive strategies. Special attention is given to respiratory, cardiovascular, and neurological complica-
tions, which significantly increase morbidity and mortality. The article also highlights the importance of early
antiviral therapy and vaccination as the most effective preventive measures. Understanding the mechanisms of
influenza complications is essential for improving clinical outcomes and reducing the global burden of the disease.

Anomauin

Tpun A € oomuicio 3 HatnowupeHiwux GipyCHUX pecnipamopuux iHgexyii y ceimi ma 3aiumacmspcs cepios-
HOI0 NPOONEMOIO 2POMAICHLK020 300p08's. Xoua Oinvuiicms 8UNAdKie Maiomy Jieckuti abo cepeoHill KiiHiuHuil ne-
pebie, 3ax80PI0BANHS MOJICE NPUZBECMU 00 CEPUOZHUX YCKAAOHEHb, WO 8PAIICATOMb YUCTEHHT CUCTNEMU OP2aHis.
L[i ycxnaonenns ocobaugo nowtupeni ceped epyn 8UCOK020 pusuKy, Kuouardu oimetl, moodel noxuiozo 6ixy, 6a-
2IMHUX JICTHOK Ma NAYIEHMIB I3 XPOHIUHUMU 3aX80pI08anHaAMuU. Memoro yiei cmammi € aHaniz HaunowupeHiuux
VCKAAOHeHb epuny A, ix namoeernesy, KIiHIYHUX nposeie ma npogiraxmuunux cmpameeii. Ocobnusa ysaza npuoi-
JIIEMBCS PECHIPAMOPHUM, CEPYEBO-CYOUHHUM MA HEGPOIOSIYHUM YCKIAOHEHHAM, SIKI 3HAYHO NIOSUULYIOMb 3AX60~
PIOBAHICMb Ma cMepmHicmy. Y cmammi maxkoic niOKpecIoEMbCs 8aXCIUGICMbG PAHHbOI NPOMUBIPYCHOT mepanii
ma eakyuHayii K HatlegheKMusHiux NPoQPINaKmuyHux 3axo0i. Po3yMinHA MeXani3mie YCKIAOHeHb epuny € éa-
HCIUBUM OJ151 NOKPAWEHHSL KILTHIUHUX Pe3yabimamie ma 3MeHUleHHs 2100a1bH020 MA2aApsl 3AX60PIOGAHHSL.

Keywords: Influenza A, complications, pneumonia, myocarditis, encephalitis, viral infection, prevention.
Knrouosi cnoea: epun A, ycknaouenms, nHeeMOoHis, Miokapoum, enyepanim, 6ipycHa ingexyis, npo@iiax-
mukKa.

Introduction Previous studies have demonstrated that early an-

Influenza A is an acute viral respiratory infection
caused by influenza viruses belonging to the Orthomyx-
oviridae family. Seasonal influenza epidemics occur
annually and affect millions of people worldwide. Ac-
cording to epidemiological data, influenza causes sig-
nificant morbidity and mortality, particularly among
vulnerable populations.

Although the majority of influenza infections are
self-limited, complications may occur in certain pa-
tients and lead to severe clinical outcomes. These com-
plications may involve the respiratory, cardiovascular,
and nervous systems. Understanding the mechanisms
and risk factors associated with influenza complica-
tions is essential for improving patient management
and developing effective preventive strategies.

tiviral therapy and vaccination significantly reduce the
risk of severe complications. Therefore, research on in-
fluenza complications remains an important area in in-
fectious disease medicine.

Materials and Methods

This study is based on a review and analysis of
current scientific literature related to Influenza A com-
plications. Data were collected from international med-
ical journals, epidemiological reports, and clinical
guidelines published between 2020 and 2025.

The analysis included:

e epidemiological
complications

o clinical studies on respiratory, cardiovascular,
and neurological complications

data on influenza


https://doi.org/10.5281/zenodo.%2019035602

30 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL» #& (271). 2025

e recommendations from international health
organizations such as WHO and CDC.

The collected information was systematically an-
alyzed to identify the most common complications and
risk factors associated with Influenza A infection.

Pathogenesis of Influenza Complications

The development of complications during Influ-
enza A infection is associated with both direct viral
damage and the host immune response. The virus pri-
marily infects epithelial cells of the respiratory tract,
causing inflammation and destruction of the mucosal
barrier.

Viral replication damages the respiratory epithe-
lium and impairs mucociliary clearance. As a result, the
respiratory tract becomes more vulnerable to secondary
bacterial infections. In severe cases, excessive immune
activation leads to the release of inflammatory media-
tors, which may cause systemic inflammatory re-
sponses.

Influenza viruses may also affect other organs, in-
cluding the heart and central nervous system. There-
fore, the pathogenesis of influenza complications in-
volves a combination of viral cytotoxicity, immune-
mediated injury, and secondary bacterial infections.

Major Complications of Influenza A

Respiratory Complications

Respiratory complications are the most common
consequences of Influenza A infection.

Viral Pneumonia

Primary viral pneumonia develops when the influ-
enza virus directly damages lung tissue. Symptoms in-
clude severe cough, dyspnea, high fever, and hypoxia.
This condition may progress rapidly and require inten-
sive care treatment.

Secondary Bacterial Pneumonia

Secondary bacterial pneumonia often develops af-
ter initial influenza symptoms begin to improve. The
most common bacterial pathogens include:

e Streptococcus pneumoniae

e Staphylococcus aureus

e Haemophilus influenzae

Clinical manifestations include recurrent fever,
productive cough, and worsening respiratory symp-
toms.

Acute Bronchitis and Sinusitis

Inflammation of the bronchi and paranasal sinuses
is also frequently observed during influenza infection,
particularly in children.

Cardiovascular Complications

Influenza infection may have significant effects on
the cardiovascular system.

Myocarditis

Myocarditis is an inflammatory condition of the
heart muscle caused by viral infection or immune-me-
diated mechanisms. Patients may present with chest
pain, arrhythmias, fatigue, and shortness of breath.

Exacerbation of Cardiovascular Diseases

Influenza may worsen pre-existing cardiovascular
conditions such as coronary artery disease, hyperten-
sion, and heart failure. Some studies have demonstrated
an increased risk of myocardial infarction during influ-
enza epidemics.

Neurological Complications

Although less common, neurological complica-
tions can be severe and potentially life-threatening.

Encephalitis

Encephalitis is characterized by inflammation of
the brain tissue. Clinical symptoms include fever, sei-
zures, confusion, and altered consciousness.

Guillain—Barré Syndrome

Guillain—Barré syndrome is an autoimmune neu-
ropathy that may develop after viral infections. It
causes progressive muscle weakness and may lead to
respiratory failure in severe cases.

Table 1.
Major Complications of Influenza A

|Comp|ication ||Organ System ||Frequency ||Severity |
Viral pneumonia | Respiratory [Common ||Severe |
|Bacteria| pneumonia ||Respiratory ||Common ||Severe |
[Bronchitis || Respiratory || Frequent [ Moderate |
[Sinusitis | Respiratory |[Frequent [Mmild |
|My0carditis ||Cardiovascular ||Rare ||Severe |
|My0cardia| infarction ||Cardiovascular ||Rare ||Severe |
|Encepha|itis ||Neuro|ogical ||Rare ||Severe |
|Gui||ain—Barré syndrome ||Neur0|ogica| ||Rare ||Severe |

Risk Factors for Severe Complications
Several factors increase the likelihood of severe
influenza complications:
e age under 5 years
age over 65 years
pregnancy
chronic respiratory diseases
cardiovascular diseases
diabetes mellitus
weakened immune system.

Early identification of high-risk patients is crucial
for preventing severe outcomes.

Prevention and Treatment

Prevention of influenza complications involves
vaccination, antiviral therapy, and supportive medical
care.

Annual influenza vaccination is recommended for
most populations and is particularly important for high-
risk groups. Antiviral medications such as oseltamivir
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are most effective when administered within the first 48
hours after symptom onset.

Supportive treatment includes hydration, antipy-
retic therapy, and monitoring for signs of complica-
tions. In cases of bacterial pneumonia, appropriate an-
tibiotic therapy is required.

Discussion

The analysis of influenza complications demon-
strates that Influenza A infection should not be consid-
ered a simple respiratory disease. In severe cases, the
infection may lead to systemic complications affecting
multiple organs.

Respiratory complications remain the most com-
mon and represent the leading cause of hospitalization.
Cardiovascular and neurological complications, alt-
hough less frequent, may significantly increase mortal-
ity rates.

Early diagnosis and timely treatment play a criti-
cal role in preventing severe outcomes. Public health
strategies, including vaccination campaigns and im-
proved epidemiological surveillance, are essential for
reducing the global burden of influenza.

Conclusions

1. Influenza A infection may cause severe com-
plications affecting multiple organ systems.

2. Respiratory complications, particularly pneu-
monia, are the most common.

3. Cardiovascular and neurological complica-
tions significantly increase morbidity and mortality.

4. Early antiviral therapy and vaccination remain
the most effective preventive strategies.

5. Increased awareness and improved public
health measures are necessary to reduce influenza-re-
lated complications.
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CLINICAL FEATURES OF CONGENITAL ADRENOGENITAL SYNDROME IN A MALE PATIENT
WITH THE DEVELOPMENT OF TESTICULAR ADRENAL REST TUMORS (TART): A CLINICAL
CASE

Abstact

Congenital adrenal hyperplasia (CAH) is a hereditary disorder characterized by impaired steroidogenesis
caused by enzymatic defects in the adrenal cortex. In most cases, the disease results from 21-hydroxylase defi-
ciency, which leads to decreased cortisol synthesis and compensatory elevation of adrenocorticotropic hormone
(ACTH) secretion [1,2]. Increased ACTH stimulates adrenal hyperplasia and causes excessive production of ad-
renal androgens. Clinical manifestations of CAH include adrenal insufficiency, hyperandrogenism, and disturb-
ances of sexual development [1]. One of the possible complications of the classical form of CAH in males is the
development of testicular adrenal rest tumors (TART), which arise from ectopic adrenal tissue located within the
testes and may lead to impaired gonadal function [5].

This article presents a clinical case of a patient with the classical virilizing form of congenital adrenal hy-
perplasia characterized by signs of precocious puberty, hormonal imbalance, and the development of adrenal rest
tissue in the testes. The role of hormonal evaluation and imaging methods in the diagnosis of the disease is dis-
cussed. The importance of early detection and adequate glucocorticoid replacement therapy for preventing com-

plications and ensuring proper social and reproductive adaptation of patients is emphasized [4].

Key words: congenital adrenal hyperplasia, 21-hydroxylase deficiency, hyperandrogenism, testicular ad-

renal rest tumors, TART, hormone therapy.

Congenital adrenal hyperplasia (CAH) is a group
of inherited disorders characterized by defects in en-
zymes involved in steroid hormone biosynthesis in the
adrenal cortex [1]. The most common cause of CAH,
accounting for approximately 90-95% of cases, is defi-
ciency of the enzyme 21-hydroxylase, encoded by the
CYP21A2 gene [2]. This enzyme is responsible for the
conversion of steroid precursors into cortisol and aldos-
terone. Its deficiency leads to decreased cortisol pro-
duction and, in some cases, reduced aldosterone syn-
thesis.

As a result of cortisol deficiency, the hypotha-
lamic—pituitary—adrenal axis becomes activated, lead-
ing to increased secretion of adrenocorticotropic hor-
mone (ACTH). Elevated ACTH levels stimulate ad-
renal hyperplasia and cause excessive accumulation of
steroid precursors, particularly 17-hydroxyprogester-
one, which are subsequently converted into adrenal an-
drogens such as dehydroepiandrosterone (DHEA), an-
drostenedione, and testosterone [3].

Depending on the severity of enzyme deficiency,
CAH is divided into classical and non-classical forms.
The classical form includes salt-wasting and simple
virilizing variants, whereas the non-classical form is
characterized by milder manifestations and often re-
mains undiagnosed until adolescence or adulthood [3].

In male patients, the virilizing form of CAH may
present with precocious isosexual puberty, accelerated
growth during childhood, enlargement of the external
genitalia, early pubic and axillary hair development,
and skin hyperpigmentation due to chronic ACTH
stimulation [4]. However, despite rapid growth in early

childhood, premature closure of the epiphyseal growth
plates often results in reduced final adult height.

A significant complication associated with classi-
cal CAH in males is the development of testicular ad-
renal rest tumors (TART). These benign formations
originate from adrenal-like cells that migrate into the
testes during embryonic development. Chronic ACTH
stimulation may cause proliferation of this ectopic ad-
renal tissue, leading to the formation of nodular lesions
within the testes [5]. In advanced cases, TART may
compress normal testicular tissue and lead to impaired
spermatogenesis, decreased testosterone production,
and the development of hypogonadism [5,6].

Therefore, early diagnosis and adequate hormonal
therapy play a crucial role in preventing long-term
complications and preserving reproductive function in
patients with CAH.

Clinical case

Two brothers with a four-year age difference were
under medical observation due to similar clinical man-
ifestations suggestive of congenital adrenal hyper-
plasia. Since both patients demonstrated comparable
hormonal profiles and clinical findings, a detailed de-
scription of one patient is presented.

The patient, P., born in 1988, developed signs of
precocious puberty at preschool age. These manifesta-
tions included early pubic and axillary hair growth, pe-
nile enlargement, and episodes of spontaneous erection.
Such symptoms are characteristic of excessive andro-
gen production associated with the virilizing form of
CAH [4].
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At the age of seven, the patient underwent surgical
treatment due to cryptorchidism, as the testes were ab-
sent from the scrotum. Orchiopexy was performed in
order to reposition the testes into the scrotal sac. One
year after surgery, the testes became enlarged, nodular,
and sensitive during palpation. Because of suspicion of
a neoplastic process, testectomy followed by prosthetic
implantation was performed.

Histological examination of the removed tissue re-
vealed structures resembling the reticular zone of the
adrenal cortex. These findings suggested the presence
of adrenal rest tissue within the testes. It is assumed that
during embryonic development, adrenal cortical cells
migrated together with gonadal tissue and remained in
the testes as ectopic adrenal remnants. Under condi-
tions of chronic ACTH stimulation, these cells may
proliferate and form nodular lesions known as testicular
adrenal rest tumors [5,6].

Since that time, the patient has been receiving glu-
cocorticoid replacement therapy with prednisolone.
During childhood (approximately 8-10 years of age),
the patient demonstrated accelerated growth compared
with peers; however, later growth velocity decreased.

Physical examination revealed a hyposthenic body
constitution, height of 154 cm, and body mass index of
21.0 kg/m?. Skin hyperpigmentation resembling sun
tanning was noted, which is a typical manifestation of
chronic ACTH elevation. Multiple lesions of acne vul-
garis were observed on the face. Blood pressure was
110/60 mmHg. Secondary sexual characteristics were
adequately developed, while moderate hirsutism was
noted.

Laboratory evaluation showed elevated levels of
ACTH, 17-hydroxyprogesterone, and DHEA-S, indi-
cating excessive adrenal androgen production [3]. Se-
rum cortisol levels were significantly decreased. Meas-
urement of 17-hydroxyprogesterone is considered the
primary biochemical marker used for the diagnosis of
21-hydroxylase deficiency [3]. Values exceeding 100
ng/mL strongly suggest the classical form of CAH.

Computed tomography revealed diffuse enlarge-
ment of the adrenal glands, which is consistent with ad-
renal hyperplasia caused by chronic ACTH stimulation.
Based on the clinical presentation, hormonal findings,
and imaging results, the diagnosis of congenital adrenal
hyperplasia, classical virilizing form, severe course was
established.

The main therapeutic approach for patients with
classical CAH is lifelong glucocorticoid replacement
therapy, which suppresses ACTH secretion and reduces

excessive androgen production [4]. In the described
case, the patient was treated with prednisolone at a dose
of 7.5 mg in the morning and 2.5 mg in the evening.
Follow-up examinations demonstrated stabilization of
hormonal parameters, including normalization of
ACTH and 17-hydroxyprogesterone levels, indicating
adequate disease control.

Due to timely diagnosis and appropriate treatment,
the patient achieved satisfactory social adaptation. He
successfully graduated from medical university, works
as a dentist, and is planning to start a family.

Conclusons

A clinical case of a severe classical virilizing form
of congenital adrenal hyperplasia in a male patient has
been presented.

Early diagnosis and appropriate glucocorticoid re-
placement therapy are essential for preventing compli-
cations and maintaining hormonal balance in patients
with CAH [4].

Testicular adrenal rest tumors may develop as a
result of prolonged ACTH stimulation and inadequate
hormonal control, emphasizing the importance of regu-
lar monitoring and treatment adjustment [5,6].

Long-term follow-up of patients with CAH is nec-
essary to prevent reproductive and endocrine complica-
tions and to ensure adequate quality of life.
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INFLUENZA A IN CHILDREN AND ADULTS: CLINICAL FEATURES, COMPLICATIONS, AND
PATHOGENESIS

Anomauin

I'pun A — sipycue ingexyitine 3ax60p108anHsl, Wo CRPULUHAEMbCS Wmamamu sipycy epuny muny A, xapax-
Mmepu3yEMbCsl BUCOKOI KOHMAZIO3HICMIO ma ce30onHumuy enioemiamu. Cmamms 8UCBIMIIO€E KNIHIUHI NPOs6U, 0CO-
bnugocmi nepebicy ma ycknaonenHs spuny A y dimeii i 00pociux, a maxodic MexaHizmu namozenesy i npuHYuny
JKy8anHs. Posenanymo enioemiono2iuni 8i0MIHHOCII Ma pU3UKU PO3BUMKY MANCKUX (POpM.

Abstract

Influenza A is a viral infectious disease caused by Influenza A virus strains, characterized by high conta-
giousness and seasonal epidemics. This article highlights the clinical manifestations, course, and complications
of Influenza A in children and adults, as well as pathogenetic mechanisms and treatment principles. Epidemiolog-
ical differences and risks of severe forms are discussed.

Knrouosi croea: Ipun A, dimu, 0opocii, yCKaIaOHeH s, KIIHIYHI hopmu, mepanis.
Keywords: Influenza A, children, adults, complications, clinical forms, therapy.

Introduction As noted by Sitsinska et al. (2023),
Influenza A remains one of the leading causes of acute
respiratory infections in all age groups. The frequency
of severe cases depends on age, immune status, and
comorbidities (Petrenko, 2022; Ivanenko, 2021). Chil-
dren often experience more generalized infections and

complications, while severe forms in adults are more
common in those with chronic diseases.

Pathogenesis According to Sitsinska 1.0. (2023),
Influenza A virus infects the respiratory epithelium via
airborne transmission. Cell damage results from direct
viral cytopathic effects and immune responses, includ-
ing high cytokine production.

Table 1.
Clinical Manifestations: Children vs Adults

| Symptom || Children || Adults |
| Onset || Sudden || Sudden |
| Fever | Often >39°C | Often 38-39°C |
| Cough | Frequent, severe | Frequent |
| Muscle pain || Moderate || Severe |
| Fatigue || Pronounced || Pronounced |
| Rhinorrhea / conjunctivitis || Frequent | Less frequent |
| Vomiting/diarrhea || Sometimes || Rare |
C

omplications of Influenza A Table 1. Frequency of complications in children and adults
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Table 2.
|Complication |[Children (%) || Adults (%) |
[Pneumonia |[10-20 |[15-30 |
|Otitis media 2040 |25 |
|Acute bronchitis |[15-25 |[10-20 |
|Sinusitis |[10-15 |[8-12 |
[Myocarditis <1 |15 |
[Neurological (encephalitis) ||<1 <1 |

Treatment Antiviral therapy

e Oseltamivir — effective when started early
(within 48 hours of symptom onset).

e In severe cases — zanamivir or peramivir
(Petrenko O.V., 2022).

Symptomatic therapy

e Antipyretics (paracetamol, ibuprofen)

e Hydration and rest

Prevention

1. Vaccination — annual vaccination recom-
mended for all age groups (Ivanenko M.M., 2021).

2. Hygiene measures — frequent handwashing,
masks during epidemic periods.

3. Isolation of patients — reduces virus spread.

Discussion. The analysis of Influenza A compli-
cations in children and adults confirms the systemic na-
ture of the disease. According to Sitsinska 1.0. (2023),
otitis media and bronchitis are the most common com-
plications in children, due to anatomical and immuno-
logical factors. Pneumonia, although less frequent, may
require hospitalization and intensive therapy.

In adults, more severe respiratory complications
and pronounced myalgia are observed (Petrenko O.V.,
2022). Patients with chronic cardiopulmonary diseases
have an increased risk of myocarditis and serious neu-
rological complications (Ivanenko M.M., 2021).

Early antiviral therapy reduces symptom duration
and risk of severe complications. Annual vaccination
significantly lowers disease incidence and severity. A
multidisciplinary approach to treatment and rehabilita-
tion optimizes recovery and minimizes long-term risks.

Conclusions

1. Influenza A in children and adults presents di-
verse clinical manifestations and potential complica-
tions.

2. Children more frequently experience otitis
media and bronchitis, while adults are at higher risk for
severe respiratory and cardiovascular complications.

3. Early antiviral therapy and vaccination reduce
the risk of severe disease.
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PERTUSSIS INCIDENCE TRENDS IN UKRAINE, 2022-2024: AN EPIDEMIOLOGICAL ANALYSIS

Anomauin:

Kawnrok 3anuwaemocs 8axcausoio 2n06anibHo0 npobiemMor 0XopoHU 300P08 s Yepe3 8UCOKE NOKA3HUKU 3d-
XBOPIOBAHOCME MA CMEPMHOCI, 0c0OaUB0 ceped Hemosnam. Memorw docniddcenns 6yn0 npoauanizyéamu Ou-
HAMIKY 3aX80piosanocmi Ha Kauliiok 8 Ykpaini 3a nepiod 2020-2024 pokie Ha 0cCHO8I 0iyitiHuX cmamucmuyHux
Odanux ma Haykogoi nimepamypu. Pempocnexmusnuii ananiz enioemionoziunux OaHux npooemMoHCmpy8ads 3HAYHI
KOJIUBAHHS 3AX80PI0BAHOCHIE HA KAULIOK NPOMA2OM 00CII0NHCY8AHO20 Nepiody. Pizke 3HudiCeHHs KiibKOCMI 6Unao-
Kig cnocmepieanocsa y 2021-2022 pokax, timogipHo, nog’ssane 3 KapawmuHHUMU 3aX00amu ni0 yac nauoemii
COVID-19. Oonax snaune spocmanns 3axeopiosarocmi iooynocs ¢ 2023—2024 poxax, 0ocsenyeutu HAu8Uu020
piens 6 2024 poyi, xonu 6yno 3apeecmposano npubauzno 7500 eunadxis. 3pocmanus 3axe0pr08AHOCMI MOdice
Oymu nog ’sa3amne 3i SHUNICEHHAM OXONJEeHHS WEeNJIeHHAMU Ni0 Yac NaHOeMii ma HAKONUYEHHAM CRPUUHAMAUBUX OCIO
cepeo HaceneHHsl.

Abstract:

Pertussis remains an important global public health problem due to its high morbidity and mortality rates,
particularly among infants. The aim of this study was to analyze the dynamics of pertussis incidence in Ukraine
during the period 2020-2024 based on official statistical data and scientific literature. A retrospective analysis of
epidemiological data demonstrated significant fluctuations in the incidence of pertussis during the study period.
A sharp decrease in the number of cases was observed in 2021-2022, likely associated with quarantine measures
during the COVID-19 pandemic. However, a significant increase in incidence occurred in 2023-2024, reaching
the highest level in 2024 with approximately 7,500 cases reported. The increase in incidence may be related to
reduced vaccination coverage during the pandemic and the accumulation of susceptible individuals in the popu-
lation.

Kniouosi cnosa: xawniox, Bordetella pertussis, enidemionozis, eaxyunayis, ounamixa 3axe0proéanocmi,
Yxpaina
Key words: pertussis, Bordetella pertussis, epidemiology, vaccination, incidence dynamics, Ukraine

Beryn: Kanntrok - 1ie roctpe BUCOKOKOHTAriosHe
iHQeKIiiiHe 3aXBOPIOBaHHSA JUXANbHUX [UIAXIB,
BUKIHKaHe Oakrepieto Bordetella pertussis. He3paxa-
I0YM Ha BIPOBAHKEHHS IUIAHOBOI IMYyHI3alii, KaIlLTIOK
3aJIMIIAETHCS AKTYAIBHOIO MPOOJIEMOI0 IPOMAJICHKOTO
3I0pOB’S y CBiTI Ta B YKpaiHi, IO TOB’S3aHO 3
MUKITIYHAMHA TTiJAOMaMH 3aXBOPIOBAHOCTI, HEIOCTAT-
HIM OXOIUICHHSIM HICTUICHHSMH OKPEMHUX BIKOBHX IPYI
Ta NUPKYJSiE0 30yAHUKA cepel MiUTTKIB 1 T0poc-
nux. OcTaHHI BifIrpaloTh BOXJIMBY POJIb SIK JUKEPEIIO
iH(eKuii 111 HEMOBIIAT, Y SIKMX PH3MK TSDKKOTO IIe-
peOiry Ta neTajJbHUX HACHIJIKIB € HAUBUIIUM. Y CTATTI

y3araJbHEHO CYYacHi JaHi IMOJO0 eIIiIeMi0IOoTii, maTo-
reHe3y, KJIIHIYHUX NpOSBIB KAILIIOKY, a TaKoX Hpo-
aHaJII30BaHO AMHAMIKy 3aXBOPIOBAHOCTI Ha KAIIJIIOK B
VYxpaini B iepion 2020-2024 poxw.

Introduction: Pertussis is an acute respiratory in-
fection caused by the gram-negative bacterium Bor-
detella pertussis. It is characterized by high contagious-
ness and remains a serious public health problem
worldwide. The first description of pertussis dates back
to an epidemic in Paris in 1578. Despite advances in
vaccination, pertussis continues to cause significant
morbidity and mortality.
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According to the World Health Organization, ap-
proximately 24.1 million cases of pertussis occur annu-
ally worldwide, with about 160,700 deaths among chil-
dren under five years of age. Infants are particularly
vulnerable to severe disease, and approximately one-
third of infected infants require hospitalization.

Pertussis is transmitted via airborne droplets pro-
duced during coughing and sneezing. The incubation
period typically ranges from 7 to 10 days but may ex-
tend up to four weeks. After transmission, Bordetella
pertussis colonizes the ciliated epithelial cells of the
respiratory tract and produces various virulence factors
that facilitate bacterial adhesion, colonization, and im-
mune system evasion.

The disease affects individuals of all age groups;
however, the most severe cases occur in infants, espe-
cially those younger than two months of age.

Materials and Methods: A literature review was
conducted based on articles published in the PubMed
database in recent years, as well as official statistical
sources from Ukraine. A retrospective analysis of per-
tussis incidence in Ukraine during the period 2020—
2024 was performed. The aim of the study was to ana-
lyze scientific publications, literature sources, and offi-
cial epidemiological data in order to determine the dy-
namics of pertussis incidence in Ukraine.

Main text: Pertussis is an acute respiratory infec-
tion that is highly contagious and caused by the gram-
negative bacterium Bordetella pertussis [1,2]. The first
recorded description of pertussis dates back to an epi-
demic in Paris in 1578 [3]. Despite the availability of
vaccination, pertussis remains a significant global pub-
lic health problem, characterized by high morbidity and
mortality.

According to the World Health Organization
(WHO), approximately 24.1 million cases of pertussis
are reported worldwide each year, and about 160,700
children under the age of five die from this disease an-
nually. According to the Centers for Disease Control
and Prevention (CDC), approximately one-third of in-
fants with pertussis require hospitalization, and the
mortality rate among them is about 1% [4].

Pertussis is transmitted via an airborne droplet
mechanism through large droplets produced during
coughing and sneezing [5]. Unlike many other acute
respiratory infections, pertussis outbreaks do not show
a clear seasonal pattern. The incubation period usually
lasts 7-10 days, although it may extend up to four
weeks [6]. After transmission to humans via aerosol
particles, Bordetella pertussis colonizes the ciliated ep-
ithelial cells of the upper respiratory tract, causing in-
flammation, activation of the immune response, and
damage to host tissues. In order to effectively colonize
the respiratory tract and evade host immune defenses,
B. pertussis produces a number of virulence factors.
These factors include various adhesins that facilitate at-
tachment to host tissues, as well as toxins that disrupt
cellular processes and immune functions.

Pertussis develops as a result of the coordinated
interaction of these virulence factors. Adhesins such as
filamentous hemagglutinin (FHA), pertactin (PRN),
and fimbriae (FIM) play a crucial role in bacterial ad-
hesion and persistent colonization of epithelial cells. At

the same time, toxins such as adenylate cyclase toxin
damage epithelial cells and modulate immune re-
sponses, thereby facilitating bacterial survival in the
respiratory tract [1].

Evidence suggests that in more than 70% of cases,
the source of pertussis infection in infants and children
is household contact, most commonly parents or sib-
lings, as well as grandparents, uncles, and aunts living
in the same household [7]. Another important consider-
ation is whether the mother may serve as a source of
infection for infants, particularly during the breastfeed-
ing period [8].

Pertussis affects individuals of all age groups;
however, the most severe disease occurs in infants, par-
ticularly those younger than two months, who have the
highest rates of hospitalization and mortality.

Clinical Course of Pertussis.Pertussis typically
progresses through three stages:

1.Catarrhal stage

This stage is characterized by normal or subfebrile
body temperature, general malaise, sore throat, rhinor-
rhea, lacrimation, sneezing, and a mild dry cough.

2.Paroxysmal stage

During this stage, patients develop episodes of se-
vere, intense coughing that may repeat 5-10 times dur-
ing each paroxysm.

3.Convalescent stage

The frequency, duration, and intensity of coughing
episodes gradually decrease. However, a mild chronic
cough without paroxysms may persist for up to six
weeks.

In infants, the disease often begins as a mild upper
respiratory infection but progresses within 1-2 weeksto
paroxysmal coughing characterized by a series of rapid
cough impulses without inhalation and a characteristic
“whooping” sound. These attacks may be accompanied
by cyanosis, vomiting, and exhaustion, and occur more
frequently at night. Fever is usually absent, while mod-
erate lymphocytosis is a typical laboratory finding. The
cough associated with pertussis may persist for weeks
or even months [5].

The most common complications of pertussis are
pulmonary, including pneumonia, respiratory failure,
and pulmonary hypertension, which are particularly
dangerous for infants under six months of age. Neuro-
logical complications may also occur, such as enceph-
alopathy, seizures, and intracranial hemorrhage, which
can lead to death or permanent neurological damage.
Other complications include nutritional disorders, hem-
orrhages, and otitis media [5,9].

In adolescents and adults, pertussis typically man-
ifests as a prolonged (6—8 weeks or longer) exhausting
cough accompanied by nocturnal attacks and vomiting.
Possible complications include pneumonia, rib frac-
tures, urinary incontinence, weight loss, and syncope,
although death in these age groups is rare [5].

Results and Discussion

The retrospective analysis demonstrated signifi-
cant changes in pertussis incidence in Ukraine during
the period 2020-2024.

In 2020, the highest incidence was recorded, with
1,041 reported cases. In 2021, a sharp decrease was ob-
served, with only 91 cases reported, which is almost



38 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL» #& (271). 2025

twelve times lower than in 2020. In 2022, the number
of cases decreased even further to 32, representing ap-
proximately thirty-two times fewer cases than in 2020.

However, in 2023 a new increase in pertussis inci-
dence was observed, with 707 reported cases, which is
about twenty-two times higher than in 2022. In 2024, a
significant epidemic rise occurred, with approximately
7,500 cases reported, representing the highest level dur-
ing the five-year observation period.

The Chernivtsi region is among the regions of
Ukraine with a high incidence of pertussis. In 2024, 444
cases were registered, with an incidence rate of 50.03
per 100,000 population, which significantly exceeds
the national average. Together with lvano-Frankivsk
region, Chernivtsi region had one of the highest inci-
dence rates in the country.

The increase in pertussis incidence may be ex-
plained by several factors, including reduced vaccina-
tion coverage among children, accumulation of unvac-
cinated individuals, cyclical epidemiological patterns
of pertussis outbreaks occurring every three to four
years, and the weakening of quarantine measures fol-
lowing the COVID-19 pandemic.

Conclusion. The analysis of pertussis incidence in
Ukraine during 2020-2024 demonstrated significant
fluctuations in morbidity rates. A sharp decrease in the
number of cases was observed in 2021-2022 following
the high incidence in 2020. However, in 2023 the num-
ber of reported cases increased more than twenty times
compared with 2022, and in 2024 the highest incidence
during the five-year period was recorded.

The observed increase in pertussis incidence may
be associated with decreased vaccination coverage dur-
ing the COVID-19 pandemic and the accumulation of
susceptible individuals in the population.
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Anomauisn:

Tpun ma eocmpi pecnipamophi 8ipychi iH@exyii 3anUmamscs OOHUMU 3 HAUNOWUPEHIUWUX THPEKYIHUX
3aX60PHO6AHb Y C8IMI, WO MAIOMb 3HAYHUL 6NIUE HA 300P08 5l HACENIeHHSA Md CUCHeMy 0XOpOHU 300pos . I pun
CNPUYUHAEMBCA eipyca/wu munie A ma B Xapakmepus3yemuvCs UWBUOKUM NOUATNKOM cumnmomi@, BUCOKOI0 memne-
Pamyporo, iHmoKCUKAyicio, YpadceHHAM OUXAIbHOI cCucmemu ma MONCIUBUMU YCKIAOHEHHAMU, 6KII0HAI0YY NHEG-
MOHIIO MaA 3a20CMPeHHs. XPOHIUHUX 3aX60ploéans. I ocmpi pecnipamopui 8ipycHi iHgheKyii 0Xonionoms wupokuil
cnexmp 6ipycis. adeHogipycu, KOPOHAGIpyCU, PECRIpAmOpPHO-CUHYUMIATbHULL GIPYC, GIpYCU napazpuny, sKi nepe-
BAICHO BUKIUKAIOMb JIe2ULL 3AX60PIO6AHHA GQPXHix OUXANLHUX Wﬂﬂxi@, npome npu Ne6HUX ymoeax MoHcynio npus-
800UMU 00 MANCKUX YCKIAOHEHb, 0COOIUE0 Y Oimell, T00ell NOXUL020 BIKY MaA OCiO 3 XPOHIUHUMU 3AX8OPIOBAH-
HAMU.

Abstract:

Influenza and acute respiratory viral infections remain among the most common infectious diseases in the
world, with a significant impact on public health and the health care system. Influenza is caused by viruses of
types A and B and is characterized by a rapid onset of symptoms, high fever, intoxication, damage to the respira-
tory system and possible complications, including pneumonia and exacerbation of chronic diseases. Acute respir-
atory viral infections include a wide range of viruses: adenoviruses, coronaviruses, respiratory syncytial viruses,
parainfluenza viruses, which mainly cause mild upper respiratory tract diseases, but under certain conditions can
lead to severe complications, especially in children, the elderly and people with chronic diseases.

Knrouoei cnosa: cocmpi pecnipamopHi 6ipycui ingexyii, epun, Kopouagipyc, adeHogipyc, enioemionozis
Keywords: acute respiratory viral infections, influenza, coronavirus, adenovirus, epidemiology

Materials and methods: we conducted a litera-
ture review based on articles published in PubMed da-
tabases in recent years and official statistical data. Cur-
rent information on the dynamics of the incidence of
SARS and influenza in the first 6 weeks of 2026 in
Ukraine was analyzed.

Purpose: to analyze scientific works, literary
sources, official statistical sources of Ukraine and de-
termine the dynamics of SARS and influenza in the first
6 weeks of 2026 in Ukraine. SARS and influenza in the
first 6 weeks of 2026 in Ukraine.

Relevance: Acute respiratory viral infections
(ARVI) are one of the most common infectious dis-
eases in the world [1,2]. Respiratory viruses can lead to

severe diseases that can cause acute respiratory failure,
which can progress to acute respiratory distress syn-
drome [3]. Consequently, SARS remains a significant
health problem worldwide. The main viral pathogens
responsible for SARS include influenza viruses, respir-
atory syncytial virus (RSV), coronaviruses, adenovi-
ruses, etc. [4].

Human adenoviruses belong to the genus Mastad-
enovirus, family Adenoviridae. These are non-envel-
oped icosahedral viruses with a diameter of 70 to 100
nm and a double-stranded linear DNA length of 34-45
kb. Adenovirus infection occurs worldwide, and trans-
mission varies from sporadic to epidemic. These vi-
ruses show high resistance to the environment and can
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be transmitted through respiratory secretions, vomitus
and other body fluids [2,5].

Human coronaviruses belong to the family Coro-
naviridae, subfamily Orthocoronavirinae, which is di-
vided into four genera: Alphacoronavirus, Betacorona-
virus, Deltacoronavirus, and Gammacoronavirus.
Coronaviruses have an envelope and a positive single-
stranded RNA genome of 30 kb in size. Coronaviruses
cause a wide range of clinical manifestations, from mild
upper respiratory tract infections to severe acute respir-
atory syndromes associated with high mortality. More
recently, the emergence of SARS-CoV-2 has become
one of the biggest public health problems.

Influenza viruses A (genus Alphainfluenzavirus)
and B (genus Betainfluenzavirus) belong to the Or-
thomyxoviridae family and are also of great clinical in-
terest due to their effects on the respiratory system. In-
fluenza virus virions are enveloped and contain a seg-
mented single-stranded negative RNA genome
surrounded by a helical capsid. Influenza viruses have
surface glycoprotein spikes: hemagglutinin, which is
involved in binding to cells and initiating infection, and
neuraminidase, which promotes the release of mature
virions. Influenza A exhibits considerable antigenic
variability, with 18 hemagglutinin subtypes and 11 neu-
raminidase subtypes currently recognized. In contrast,
influenza B viruses have one type of hemagglutinin and
one type of neuraminidase glycoprotein. Influenza usu-
ally presents with a sudden onset of fever, cough, my-
algia, sore throat, and fatigue. In severe cases, espe-
cially in children, the elderly, and immunocompro-
mised patients, complications may include viral
pneumonia, secondary bacterial pneumonia, myocardi-
tis, and encephalitis.RSV belongs to the recently rede-
fined family Pneumoviridae and genus Orthopneu-
movirus. RSV is considered the main cause of bronchi-
olitis in children and is the most frequently identified
virus in infants and young children with SARS of the
lower respiratory system. RSV is transmitted mainly
through droplets and can affect people of all ages. How-
ever, in elderly patients, RSV infection can lead to se-
rious complications, including pneumonia, exacerba-
tion of chronic diseases, and respiratory failure [2,6].

Human parainfluenza viruses are negative-polar-
ity enveloped single-stranded RNA viruses belonging
to the Paramyxoviridae family. Within this family, the
genera Respirovirus and Orthorubulavirus have the
greatest clinical importance. Parainfluenza viruses
cause respiratory infections in children and adults.
They infect the ciliated epithelial cells of the upper and
lower respiratory tract, and the severity of the disease
correlates with the degree of respiratory tract damage.
Clinical manifestations range from mild upper respira-
tory tract symptoms (eg, rhinitis, pharyngitis) to more
severe manifestations, such as bronchiolitis, croup, and
pneumonia. In immunocompromised and elderly pa-
tients, parainfluenza virus can cause life-threatening
respiratory failure [2].

Given that respiratory viruses are spread by con-
tact, droplet and aerosol routes, factors such as good
personal and environmental hygiene are crucial in pre-
venting the spread of SARS [7]. Vulnerable population

groups, including the elderly, children, and immuno-
compromised individuals, are particularly prone to se-
vere consequences associated with SARS [4].

Diagnosis of upper respiratory tract infections is
based on symptoms and, with the exception of antiviral
drugs that may be used for influenza, treatment remains
symptomatic. Studies of the various viruses that cause
SARS have shown that it is impossible to identify the
virus based on symptoms alone. Not only the clinical
picture of these infections is similar regardless of their
etiology, but the order of development of symptoms is
also similar [8].

Clinically, SARS can be divided into upper and
lower respiratory tract infections. Upper respiratory
tract infections affect the nasopharynx, tonsils, nasal si-
nuses, larynx, and epiglottis and include manifestations
such as acute rhinitis, pharyngitis, sinusitis, epiglottitis,
croup, and influenza-like illness. Lower respiratory
tract infections affect the trachea, bronchi and lungs, in-
cluding bronchitis and pneumonia. Normally, the epi-
thelial cells lining the airways act as a barrier for in-
haled microorganisms. However, weakened immunity
can lead to severe disease, which causes a high mortal-
ity rate.

The clinical manifestations of GRI vary depending
on the site of infection and the immune status of the
patient.Common acute symptoms include sudden onset
of fever, cough, general malaise, nasal congestion, and
respiratory obstruction. Pneumonia may present with
pleuritic pain, productive or nonproductive cough, and
systemic symptoms such as chills [2,9].

Nasal congestion is one of the first symptoms of
SARS, which develops during the first week of symp-
toms. The mechanism of nasal congestion depends on
dilation of venous sinuses in the nasal epithelium in re-
sponse to vasodilator mediators such as bradykinin. Ex-
pansion of the sinuses in the narrow area of the nasal
valve causes obstruction of the nasal airways. The so-
called nasal cycle (alternating congestion and relaxa-
tion of the nasal passages, controlled by sympathetic
vasoconstrictor nerves) increases, and the asymmetry
of the nasal air flow is more pronounced during a res-
piratory infection.

A runny nose, often accompanied by sneezing, is
an early symptom of a respiratory infection. Sneezing
along with a sore throat are early symptoms of respira-
tory tract infections. Sneezing is associated with in-
flammatory responses in the nose and nasopharynx that
stimulate the trigeminal nerve.

Cough is the most common clinical symptom and
the most frequent reason for visits to the family doctor.
Coughing is a protective reflex that prevents food and
liquid from entering the airways and clears the airways
of mucus and other foreign bodies. The reflex is medi-
ated exclusively by the vagus nerve. A cough is initi-
ated in the respiratory tract by stimulation of sensory
nerves in the larynx. Respiratory tract infections are of-
ten accompanied by an excessive, dry and non-produc-
tive cough in the first days. A non-productive cough
can be caused by the spread of the inflammatory pro-
cess to the larynx, since inflammation of the nose
causes sneezing, not coughing. It is believed that cough
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in respiratory tract infections is mediated by hyperreac-
tivity of the cough reflex due to the effect of inflamma-
tory mediators on the sensory nerve endings of the res-
piratory tract. A productive cough usually occurs later
in the course of a respiratory tract infection and is asso-
ciated with mucus production associated with inflam-
mation of the lower respiratory tract. Rhinovirus and
coronavirus usually do not cause significant damage to
airway cells, and the common cold is usually associated
with little or no coughing, whereas influenza virus can
cause significant damage to respiratory epithelial cells,
and influenza virus infection is usually associated with
coughing.

The duration of symptoms varies from 7 to 10
days, with a peak occurring on day 2-3. However, some
symptoms can be observed up to 3 weeks after the onset
of the disease [8].

Incidence of acute respiratory viral infections
(ARVI) in Ukraine and Chernivtsi region

Below are summarized statistics on the incidence
of acute respiratory viral infections (ARVI) in Ukraine
and the Chernivtsi region over the past year and approx-
imately over the past five years (according to the Center
for Public Health of the Ministry of Health of Ukraine,
regional centers for disease control and prevention and
epidemic seasons).

1. SARS incidence in Ukraine over the past year
(epidemic season 2024-2025). In some weeks of the
epidemic season, 100 to 160 thousand new cases of
SARS are registered in Ukraine. For example: March
24-30, 2025 — 156,933 cases, of which 83,243 were
children. April 21-27, 2025 — 101,618 cases, including
60,768 children. October 13-19, 2025 — 126,758
cases, including 74,951 children. Overall estimate for
the 2024-2025 season: approximately 4.5-5 million
SARS cases in Ukraine; children make up 50-60% of
all patients. Incidence dynamics for 5 years (approxi-
mate) Year Number of SARS cases in Ukraine 2020
~4.7 million 2021 ~4.2 million 2022 ~3.6 million 2023
~4.1 million 2024-2025 ~4.5-5 million Main trends:
2020-2021 — decrease in morbidity due to quarantine
restrictions during the pandemic COVID-19. 2022 —
the lowest figures due to war and significant population
migration. 2023-2025 — a gradual return of morbidity
to the pre-war level. 2. SARS incidence in Chernivtsi
region: Chernivtsi region traditionally has 4070 thou-
sand cases of SARS per year, depending on the epi-
demic season. The last year (2024-2025) approxi-
mately 50-55 thousand cases of SARS; 1,500-2,500
cases per week are registered during seasonal peaks; the
share of children among patients is 55-65%.Statistics
for 5 years Year SARS cases 2020 ~48 thousand 2021
~45 thousand 2022 ~38 thousand 2023 ~46 thousand
2024-2025 ~50-55 thousand Dynamics: 2022 — sharp
decrease due to population migration and war events.
2023-2025 — a gradual increase in morbidity due to
the restoration of social contacts. 3. Structure of pa-
tients On average for Ukraine and Chernivtsi region:
children — 50-60% adults — 40-50% The main caus-
ative agents of ARVI: influenza viruses A and B; rhi-
noviruses; adenoviruses; parainfluenza viruses; respir-
atory syncytial virus; SARS-CoV-2. 4. Epidemic peaks

The seasonality of ARVI has a clearly defined character
Period Characteristic October - November the begin-
ning of the epidemic season

January - February, the highest level of morbidity,
March - April, a gradual decrease, summer, the mini-
mum level.

Results and their discussion: we performed a ret-
rospective analysis of the incidence of SARS and influ-
enza in the first 6 weeks of 2026. Statistical data were
taken from the website of the Public Health Center of
Ukraine. In 1 week of 2026 (December 29, 2025-Janu-
ary 4, 2026), 105,471 cases of SARS and influenza
were registered. In the 2nd week of 2026 (January 5,
2026-January 11, 2026), 121,497 cases were registered,
which is 15.2% more than in the previous week. In the
3rd week of 2026 (January 12, 2026-January 18, 2026),
122,335 cases of SARS and influenza were recorded,
which did not significantly differ from last week's fig-
ures. In the 4th week of 2026 (January 19, 2026-Janu-
ary 25, 2026), 127,141 cases were recorded, which is
3.5% more than last week. For the 5th week of 2026
(26.01.2026-01.02.2026) 141,127 new cases of SARS
and influenza were detected, which is 10.6% more than
what was detected last week. In the 6th week of 2026
(02/02/2026-02/08/2026), 160,255 cases of SARS and
influenza were recorded, which is 13.6% more than last
week.

Conclusion: So, in the first 6 weeks of 2026, a
gradual increase in the incidence of SARS and influ-
enza was observed. The largest increase was during
week 2, which amounted to a 15.2% increase in inci-
dence compared to week 1 of 2026. The increase in
morbidity can be associated with favorable weather
conditions for the development of ARVI and influenza.
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CURRENT CONCEPTS OF COVID-19 COAGULOPATHY PATHOGENESIS AND CLINICAL
SIGNIFICANCE OF D-DIMER MONITORING

Anomauis.

Y pobomi npoananizosano cyuachi noensiou na mexanizmu xoaeyaayiinux nopyuens npu COVID-19, 30k-
pema 6 KOHmMeKCmi IMyHOmpombo3y sk KpumuuHoi nanku namoeenesy. Ocobaugy yeazy npuditeno D-Ooumepy.
Cb0200HI 6iH p032710AEMbCSL He NPOCMO SIK 1A00PAMOPHULL NOKA3HUK, d K KIOYO8UL RPOSHOCMUYHUL MAPKep
msockocmi ingexyii ma He3anedcHull Gakmop pusuKy J1emaibHOCmi.

Jocniooceno, ax akmueayis eHOOmMenilo ma GUSLIbHEHHs HeUMPOMIIbHUX NO3AKTIMUHHUX RACMOK 3aNYCKA-
10Mb TOKAIbHY 2INePKOAzyNAYiio 6 MIKPOYUPKYIAMOPHOMY piuuwyi necens. LI npoyecu besnocepednvo kopenio-
omo i3 pisHem npodykmie oezpadayii @iopuny. Okpemuil akyeHm 3po6JeHO HA aAXNCIUBOCHI OUHAMIYHO20
Mouimopuney eemocma3zy. Takuil nioxio 00360/14€ 4ACHO BUABUMU NAYIEHMIB I3 BUCOKUM PUSUKOM MPOMOOeM-
boxniil. 3pewmoro, inmezpayis yux OaHUXx 0d€ 3M0O2Y HAYKOBO 0OIPYHMY8AMU NePCOHANIZAYII0 AHMUKOAZYIAHMHOT
mepanii. Lle cymmego niosuwye ii ehexmugnicms, 0coOIUBO Y X8OPUX i3 CYRYMHIMU MeMAOONIUHUMU PO3NAOAMIUL.

Abstract.

This study analyzes current perspectives on the mechanisms of coagulation disorders in COVID-19, specifi-
cally through the prism of immunothrombosis as a critical pathogenic link. Particular attention is focused on D-
dimer. Today, it serves not merely as a laboratory parameter but as a key prognostic marker of infection severity
and an independent risk factor for mortality.

The research explores how endothelial activation and the release of neutrophil extracellular traps (NETS)
trigger local hypercoagulation within the pulmonary microcirculatory bed. These processes correlate directly with
the levels of fibrin degradation products. A separate emphasis is placed on the importance of dynamic hemostasis
monitoring, which allows for the timely identification of patients at high risk for thromboembolic complications.
Ultimately, integrating these clinical data provides a scientific basis for personalizing anticoagulant therapy. This
approach significantly improves treatment efficacy, especially in patients with underlying metabolic disorders.

Knruosi cnosa: COVID-19, SARS-CoV-2, D-oumep, imynompom603, koazynonamis, endomeniim.
Keywords: COVID-19, SARS-CoV-2, D-dimer, immunothrombosis, coagulopathy, endotheliitis.

Beryn. Ilanpemiss SARS-CoV-2 3minuna mor-
JsITM Ha BipycHI nmHeBMOHii: ceoroani COVID-19 pos-
TJBIIAI0Th SIK CUCTEMHHH MPOLEC i3 JOMIHyBaHHSIM €H-
JoTteniadbHOI nucyHKIIi. ['0J0BHOIO 3arpo30r0 € ar-
pecuBHa koarynomnatis (CAC), npu sikiii TpomM603u
BUHMKAIOTh HaBITh ITiJ] YaC aHTHKOAryJSIHTHOI Teparmii.

Ha Bigminy Big kiacuunoro JIB3-cunnpomy, npu
COVID-19 Bucokuii piBeHb (akTopiB 3cinaHHs 30epi-
raeTbes TPUBAIMK Yac, MPOBOKYIOUM CTIHKMIT MiKpoO-
TpoMOO3 HUTTEBO BAKIMBUX OPraHiB. Y IHUX yMOBax
D-nmumep cTae KPUTHYHO BaXKIMBUM MapKepoM JUls
PaHHBOTO  TIPOTHO3YBaHHS  JeKoMIeHcariii. Ju-
HaMiYHUM MOHITOPHHI HOTO PIBHA JO3BOJISIE BYACHO
cTpaTH(]iKyBaTH XBOPUX Ta IEPCOHATIZYBATH JI03H aH-
TUKOAryJIsiHTIB. [IpoTe MUTaHHs TOPOTrOBUX 3HAYEHD Ta
BITUBY METa0OIIYHUX PO3JIaJIiB Ha [IeH TTOKa3HUK JOCI
3aJIMINAIOTHCS BiIKPUTHUMU.

MEXAHI3MH
KOHIENIIA
EHJAOTEJIITY

IHATOI'EHE3Y:
IMYHOTPOMBO3Y TA

CyuacHe posyminns mnatoreHesy COVID-19 6a-
3yeTbes Ha ToMy, 1o Bipyc SARS-CoV-2 Bucrymae
TPUTePOM CHCTEMHO] 3alajbHOI peakiii, Kka HalpsMy
BTPYYa€eThCS B Kackaj remoctady. KmodoBum mpore-
coOM € iMyHOTPOMG03 — TATOJOTIYHHUHA CIIeHapil, 3a
SIKOTO IMyHHa BIJIIOBiAb 3aMICTb 3aXHCTY IOYMHAE
CTUMYIIOBATH HaJMipHe BHYTPIIIHBOCYJUHHE
3CiJTaHHS KPOBI.

1. lIpsimMuii eHAOTENIIT Ta CyAUHHA U CPYHKLIsS

Bipyc Mae BHCOKY CIIOpiHEHICTh 10 PELENnTOopiB
ACE2, sixi MacCMBHO €KCIIPECYIOTBCS HE JIMIIE B JIeTe-
HAX, a ¥ Ha eHpoTenii cynuH. [Ipsma inBa3is SARS-
CoV-2 BHKJIHKa€E PO3BUTOK €HIOTEIIITY, IO MPU3BO-
JIUTh 10 KPUTHYHUX 3MiH:

e JleckBamarist (BigmapyBaHHS) EHAOTENIO-
[IUTIB Ta OTOJICHHS CYOCHIOTENiaTbHOTO MAaTPHUKCY.

e PyiiHyBaHHA TJKOKaliKCy — 3aXHCHOTO
mapy, sSIKMid y HopMi 3a100irae «puiMnaHHIo» TPOM-
OouuTIB.

e 3HIDKCHHS cuHTE3y okcuay a3oTy ($NO$) Ta
npoctatukiiny ($PGI 2$), mo Beme 10 IOKambHOrO
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Bazocnasmy ta (GopMyBaHHS IPOTPOMOOTEHHOTO cepe-
JIOBHIIA.

2. IluToKiHOBUI LITOPM Ta AKTHBAILliS TKAHUH-
HOro gakropa

MacuBHu# BUKHZ Tpo3ananbHUX IUTOKiHIB (IL-
1B, IL-6, TNF-0) MHTTEBO aKTUBY€ MOHOLIUTH Ta MaK-
podaru. AKTHBOBaHI KIIITHHU ITOYWHAIOTH CKCIPECY-
BaTH Ha CBOiX MeMOpaHax TkaHuHHUH (akrop (TF) —
TOJIOBHMH 1HII[IaTOp 30BHIMIHBOTO HUIAXY 3CiIaHHS
kpoBi. TF B3aemonie 3 ¢axropom Vlla, 3amyckaroun
KackaJ aktuBauii TpoMOiHy. OHOYAaCHO 3 IIUM LIUTO-
KiHM TPUTHIYYIOTH POOOTY NPUPOJHHMX aHTHKOAry-
nsaHTIB: cucteMu npoteiny C, antutpomOiny III Ta
iaTi6iTopy TFPL

3. Pojb HeiliTpodinbHUX MO3aKTITHHHHX MAac-
Tok (NETS)

OcobOmuBe Miciie B marorenesi nocigac NETos.
Hefitpodinu y BiAmoBinp Ha BipycHY aTaky BUBLIbHS-
I0Th Y IPOCBIT CyAuH «ciTKi» 3 BiaacHoi JJHK, ricronis
Ta nporeas. Lli macTku cTarTh KapkacoMm (MaTPHUIICIO),
Ha SIKOMY:

e BinOyBaeThcs MacHBHA arperaifisi Ta akTH-
Ballis TPOMOOIIUTIB.

e HakonuuyrooTbcs €pUTPOLUTH Ta JEUKOLUTH,
o poOUTH CTPYKTYpPY TpOMOY Haa3BHYalHO MIiJTb-
HOIO.

o dikcyetbes HiOpuH, POopMyBaHHS SIKOTO CTH-
MYJIIOETBCS KOHTAKTHOIO (ha30r0 axTHBamii ((axTop
X11).

4. baokana ¢iopuHoJizy Ta Hakonu4yeHHs: D-

auMepy
IIpu COVID-19 cmocrepiraetscst  (PEHOMEH
«(iOpUHOTITHIHOTO HIaTAAYHY» (fibrinolytic

shutdown). Bucoki konrentpamii inri6itopy PAI-1
(akTH4YHO OJOKYIOTh NEPETBOPEHHS TUIA3MIHOTEHY Ha
Ia3MiH. SIk HaciigoK, c)opMOBaHI MIKpOTpOoMOHU HE
PO3YMHSIOTECS BUacHO. [IpoTe XaoTW4HA aKTUBHICTh
TUIa3MiHy BCE K IPU3BOJUTH 0 MOSBU HAMIPHOT KiJTb-
KOCTi IIPOAYKTIB PO3MICIUICHHs (hiOpUHY, IO KIIIHITHO
MaHi(ecTye SK CTpiMKe 3pOCTaHHS KOHIEeHTpamii D-
JMeEpYy.

KJITHIKO-TIPO'HOCTUYHA
BAXJ/IUBICTD MOHITOPUHI'Y PIBHS D-
JUMEPY

D-gumep — me cnenudivuHui  «BIAOUTOK»
po3mierieHHsT (GiOpUHOBOTO 3ryCTKY IUIa3MiHOM. Y
koHTekcti COVID-19 neii mokasHuk nepectaB OyTH
MPOCTO MapkepoM TpoM0O03y BeH. ChOTOJIHI BiH mepe-
TBOPHBCS Ha TII00ANBHUN 1HIUKATOpP TOTO, HACKUIBKU
arpecMBHO B OpraHi3Mi INpPOTIKAIOTh IIPOIECH 3aria-
JICHHSI Ta TPOMOOYTBOPEHHSL.

1. Crparmdikanis  pusukiB mpm  roc-
nitanizanii. KimiHivyHi 1aH] 9iTKO BKa3yOTh Ha IPAMUI
3B'SI30K: UMM BUINWH BXiTHUHA piBeHb D-mgumepy, TMm
TSOKIMM OyJie YpaXKeHHs JiereHb. SIKIIo MOoKa3HUK Tie-
pesumrye 1000 vr/mi (abo B 3-4 pa3u Bummii 3a
HOpMY), pu3uK po3Butky ['PJIC Ta mepeBeaeHHs Ha
IIBJI 3pocrae y 68 pasis. Lle kpuTtnaHa Mexa, SIKy HEe
MOXHa ITHOPYBAaTH.

2. Mapkep «}iOpHHONITHYHOrO MIATAAYHY»
Ta perpomMoo3y. YHikanbHicTh COVID-19 — y napa-
Jokci: D-aumep BUCOKMA, ane cucteMHUH (hiOpHHOIII3

npurHivenuid. Lle curaan npo e, Mo B Kamisipax Jje-
reHb Oe3mepepBHO (POPMYIOTBCS MIKPOTPOMOH, SIKi
PO3YMHSIOTECS JIMIIE 4YacTKoBO. Bucokuit D-mumep
(akTHUHO BimOOpa)xkae KOJIOCAIBHY «TPOMOOTHIHY
Macy», HaBiTh SIKIO BEJIHKI CyJHHH Ha MEPIINii TOTIIAL
3aINIIAIOTHCS MTPOXiTHAMU.

3. IporHoctuyna uiHHicTh AMHamiku. OmHe
BUMIPIOBaHHS JIa€ JIMIIE YacCTUHY KapTUHH; 3HAYHO
Ba)XKJIMBIilIe OayMTH CEpiro IMOKa3HMKIB. SIKIIO piBeHb
D-nmumepy cTabiabHO 3pOCTA€ MPOTATOM IEPLIMX 72
TOAMH — 1€ TPUBOXKHHUN CUTHAJ HaOJIMKEHHS «IUTO-
KiHOBOTO IITOPMY», SIKHH 4acTo BUIIEpEKae KITiHIYHE
moripmenHs. HaBmaku, mocTynoBe 3HIDKEHHS TUQD €
HaJliHHAM JOKa30M TOTO, III0 aHTUKOATyJISTHTHA Ta IPO-
TH3amMaibHa TEPaIlis IPaIfoI0Th.

CTPATETTI MOHITOPHUHI'Y TA
HMEPCOHAJIIBAIIA AHTUTPOMBOTHYHOI
TEPAIII

CphOrofiHi MU BIAXOAMMO BiJ] YHi(IKOBaHHX CXEM
«mist Beix». CydacHa MpakTHKa — 11e epcoHalli3oBa-
HUH MaXia, e caMme J1abopaTopHuii mpodiib narienra
JMKTY€ arpECHBHICTD JIIKyBaHHSL.

AJITOPUTM TUHAMIYHOT0 KOHTpOJI0: {1 XBo-
pHUX 13 CepeqHBOTSKKHM IIepebiroM ONTHMANBHO Tie-
peBipsatn D-numep koxHi 48—72 romuHn. Y KpUTHY-
HUX CTaHax (yMOBax peaHiMarii) TaKwii MOHITOPHHT
Mae OyTu moaeHHUM. Lle 103Bossie BYaCHO MOMITHTH
«BUCHaXXEHHs» (haKTOPIB 3CiAAHHS T4 BYACHO CKOPHTY-
BaTH TEPAIIIIO.

JlaGopaTopHe OOYpYHTYBAHHSI 103M AHTHKOA-
TyJISIHTIB:

o [Ilomipne mixBumeHHsi (10 2-X HOpPM): 3a-
3BHYail JOCTATHBO CTAHAAPTHUX NPODITAKTUUHUX /103
(mampuknan, enokcanapus 40 mr 1 pa3 Ha 100Y).

e Crpimke 3pocranHs (monax 1500-2000
Hr/mur): HaBiTh sakmo Y3J[ uu KT me He mokasyroTh
chopMoBaHUX TpPOMOIB, MJOIIIBPHO MEPEXOAWTH Ha
MIPOMiKHI 200 MTOBHOIIIHHI JIIKyBaJIbHI T03H (€HOKCaIa-
puH 1 wmr/kr nBidi Ha 1n00y). YekaTwm Bi3yalbHOTO
IiAITBEP’KEHHS 3a TaKMX ITOKa3HUKIB MOXke OyTH He-
6e3meuHo.

BpaxyBanusi komopOinHux craniB: Oxpemy
IpyIy pU3HMKY CKJIaJal0Th NALlIEHTH 3 IIyKPOBUM Aiade-
TOM Ta MeTal0oNiyHUM CcuHApoMoM. Yepe3 (oHOBY
mucyHKIifo cynuH piBeHb D-mumepy B HHX MOXe
OyTn Jemo «3Ma3aHHUM», MPOTe HOro MPOTHOCTUYHA
YyTJIMBICTh 3QJIMIIAETHCS JTy’Ke BHCOKOIO. JlIst Takmx
XBOPUX MH 3aCTOCOBYEMO JKOPCTKIIII KpHUTEpii KOH-
TPOJIIO Ta paHillle iHII[IFOEMO TOCHIEHY aHTHKOary-
JISIHTHY IATPUMKY.

BUCHOBKH

1. KimogoBum wmexanizMmom COVID-19 € cu-
CTEeMHHUI IMyHOTPOMOO03, 3yMOBJICHHH MPSIMAM €HIO-
TENITOM Ta «IIMTOKIHOBUM mTopMomy. lle mpusBo-
JIUTH JO0 MacHUBHOTO MiKpOTPOMOOYTBOpPEHHS B JIere-
HAX, 0 (HyHIAMEHTAIBHO BiIpi3HSAE JaHy MMaTOJOTII0
Bix kiacuaHoro JIB3-cunapomy.

2. D-mumep BHU3HAYEHO HaW9dyTIUBILINM
G6iomapkepoMm pusuKy. IlepeBumienHs Hopmu y 3—4
pasu (noHan 1000—1500 ur/mu) mpu rocmitanizanii €
He3aJIe)KHUM IpeankTopoM po3Butky I'PJIC, notpedu
B IHTEHCHBHIH Teparlii Ta BUCOKOI JIETAILHOCTI.
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3. Jlunamiuynuii MoniTopuHr (koXHi 48—72 ro-
JIMHU) Ma€ BUIILY POTHOCTUYHY IIHHICTh, HIXK OJHOPA-
30Bui TecT. CTabisibHE 3pOCTaHHS OKa3HUKA CBITIUTH
mpo HeeeKTWBHICTh IOTOYHOI Tepamii Ta pH3HK
«(piOpHHOMITHYHOTO MATHayHYy», 0 BUMAarae Heraim-
HOI KOpPeKIIii JJiKyBaHHS.

4. Bucoki piBai D-mumepy, ocobmmBo 'y
MALi€HTIB i3 CYITyTHIM IIyKPOBUM J1iabeTOM YU OXKUPiH-
HSIM, OOTPYHTOBYIOTb II€pEeXiJl BiJl PO IIaKTHIHUX /10

MIPOMDKHUX 200 JIKYBJIBHHUX JI03 HU3bKOMOJIEKYJISIP-
HUX TENapHHIB ITiJ{ CYBOPUM KOHTPOJIEM reMOoCTa3sy.

5. IurerpoBanmii  KkoHTpoib D-mumMepy B
KIIIHIYHIA TPaKTHI JO3BOJISIE HE JIUIIE MTPOTHO3YBATH
mepedir XxBopoOu, a i peaabHO 3HHU3UTH YacTOTy (a-
TaTbHAX TPOMO0OEeMOOIIili Ta MOKPAIIUTH BIKHBAHHS
MaIli€HTIB.
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®OPMU HABYAHHA: IIEPEBATU TA HEJTOJIIKHA
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Bukovinian State Medical University, Chernivtsi, Ukraine

FORMS OF LEARNING: ADVANTAGES AND DISADVANTAGES

Abstract

Modern educational systems actively implement different forms of learning that influence the effectiveness of
knowledge acquisition and the development of professional competences. The most common forms include tradi-
tional face-to-face learning, online learning, and blended learning. Each of these approaches has specific ad-
vantages and limitations related to accessibility, communication, flexibility, and learning outcomes. The purpose
of this study is to analyze the main forms of learning and to compare their strengths and weaknesses in contem-
porary educational environments. The article also discusses the role of digital technologies in transforming the
educational process and improving the accessibility of education. The findings demonstrate that while traditional
learning remains essential for social interaction and structured education, online and blended learning offer
greater flexibility and adaptability to modern social conditions.

Anomauin

Cyyachi oceimui cucmemu aKMUBHO NPOBAONCYIOMb PI3HI (POPpMU HABYAHHSA, SKI BNAUBAIOMb HA epeKmug-
HICTNb 3AC80EHHA 3HAHbL MA PO3BUMOK Npoecitinux komnemenyitl. Hatinowupeniwumu goopmamu € mpaouyiiite
OYHe HABYAHHA, OHAAUH-HABYAHHS ma smiwane nasuyanns. Koowcen i3 yux nioxo0ie mac nesui nepeesacu ma obme-
JHCEHHS, NOG A3AHI 3 00CYNHICINIO, KOMYHIKAYIEIO, SHYUKICMIO Ma pe3yibmamamu HagyanHs. Memoro ybozo 0oc-
JIOJNCEHHS. € AHANI3 OCHOBHUX (POPM HAGHUAHHS MA NOPIGHSHHS IXHIX CUTbHUX MA CIAOKUX CMOPIH Y CYUACHOMY
0c8imHbOMY cepedoguui. Y cmammi maxodc 062080PIOEMbCS POLb YUPDPOBUX MEXHON02IU Y mpanchopmayii
0CBIMHLO20 Npoyecy ma NOKpaweHui oocmynnocmi oceimu. Pezyromamu docridocenns noxazyiomos, wo xoua
mpaouyitine HABUAHHS 3ATUMUAEMbCS BANCTUBUM OJI COYIANLHOL 83AEMOOIL Ma CMPYKMYPOBAHOI 0OCEIMu, OHIALIH-
HABYAHHS MA 3MiUlAHe HABYAHHS NPONOHYIOMb OLIbULY SHYUKICMb MA A0AnMUEHICMb 00 CYYACHUX COYIANbHUX
YMO8.

Keywords: learning forms, traditional learning, online learning, blended learning, education, digital educa-
tion.

Knrouosi cnosa: coopmu naguanmns, mpaouyivine HAGYAHHS, OHJIAUH-HAGUAHHS, 3MIUAHE HAGYAHHS, 0CEIMA,
yughposa ocsima.

Introduction

Education is one of the most important factors of
social and economic development. Throughout history,
educational systems have constantly evolved in re-
sponse to technological progress, cultural transfor-
mations, and the changing needs of society. In the
twenty-first century, the development of digital tech-
nologies has significantly influenced the organization
of the educational process. As a result, new forms of
learning have emerged that complement or partially re-
place traditional classroom instruction.

Researchers emphasize that the format in which
education is delivered may significantly influence stu-
dents’ motivation, engagement, and academic perfor-
mance. Traditional face-to-face learning has been the
dominant model of education for centuries. However,
the rapid expansion of the internet and digital platforms
has made online education widely accessible. In addi-
tion, blended learning models that combine traditional

and online instruction are becoming increasingly popu-
lar.

According to Petrenko (2021), modern educa-
tional systems must adapt to technological innovation
while preserving the pedagogical values that support
effective learning. lvanenko (2022) notes that the inte-
gration of digital technologies into education provides
new opportunities for interactive learning and global
access to educational resources. At the same time,
Sitsinska (2023) highlights that the effectiveness of dif-
ferent learning formats depends on many factors, in-
cluding students’ individual preferences, the subject
being studied, and the availability of technological in-
frastructure.

The aim of this article is to analyze the major
forms of learning and evaluate their advantages and dis-
advantages in the context of modern education.

Traditional (Face-to-Face) Learning
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Traditional learning refers to the educational
model in which teachers and students interact directly
in a physical classroom environment. This form of
learning has been the foundation of education for cen-
turies and continues to be widely used in schools and
universities around the world.

One of the main advantages of traditional learning
is direct communication between teachers and students.
Personal interaction allows teachers to explain complex
concepts more effectively and to provide immediate
feedback. Students can ask questions, participate in dis-
cussions, and collaborate with peers in real time. This
interaction contributes to the development of social
skills and teamwork abilities.

Another important benefit of traditional learning
is the structured educational environment. Regular
schedules, classroom discipline, and direct supervision
by teachers help students maintain focus and motiva-
tion. Educational institutions also provide physical re-
sources such as laboratories, libraries, and specialized
equipment that support practical learning.

However, traditional learning also has several dis-
advantages. One of the main limitations is the lack of
flexibility. Students must attend classes at specific
times and locations, which may be challenging for in-
dividuals who have work or family responsibilities. In
addition, commuting and accommodation costs may in-
crease the financial burden of education.

Despite these limitations, many researchers em-
phasize that traditional education remains essential for
developing interpersonal communication skills and
maintaining a strong academic community.

Online Learning

Online learning is an educational format that uses
digital technologies and internet platforms to deliver
educational content. Over the past two decades, online
education has grown rapidly due to technological ad-
vancements and the increasing availability of
high-speed internet.

One of the most significant advantages of online
learning is flexibility. Students can access lectures, as-
signments, and educational materials from any location
and at any time. This flexibility makes online education
particularly beneficial for working professionals and
individuals who cannot attend traditional classes.

Online learning also provides access to a wide
range of digital resources, including video lectures, in-
teractive simulations, online libraries, and global aca-
demic networks. According to Ivanenko (2022), digital
platforms can significantly enhance the accessibility of
education by allowing students from different countries
to participate in the same learning environment.

However, online learning also presents several
challenges. One of the major disadvantages is limited
face-to-face interaction between students and teachers.
This limitation may reduce opportunities for discus-
sion, collaboration, and immediate clarification of dif-
ficult topics. Additionally, online learning requires a
high level of self-discipline and time-management
skills.

Technical issues, such as unstable internet connec-
tions or limited access to digital devices, may also af-
fect the effectiveness of online education. Nevertheless,

many universities continue to expand online learning
programs because of their potential to reach a global
audience.

Blended Learning

Blended learning is an educational approach that
combines traditional classroom instruction with online
learning activities. This model aims to integrate the ad-
vantages of both formats while minimizing their limi-
tations.

In a blended learning environment, students may
attend classroom lectures while also completing online
assignments, participating in virtual discussions, or ac-
cessing digital learning materials. According to
Sitsinska (2023), this approach promotes active learn-
ing and encourages students to take greater responsibil-
ity for their educational progress.

One of the primary advantages of blended learning
is the balance between flexibility and personal interac-
tion. Students benefit from direct communication with
teachers while also enjoying the convenience of online
resources. Teachers can also diversify their teaching
methods by using multimedia presentations, interactive
quizzes, and digital collaboration tools.

However, the successful implementation of
blended learning requires careful planning and effec-
tive technological infrastructure. Both teachers and stu-
dents must be familiar with digital tools and learning
platforms. In addition, educational institutions must in-
vest in technological resources to support online com-
ponents of the curriculum.

Despite these challenges, many experts consider
blended learning one of the most promising models for
modern education because it combines the strengths of
traditional and digital learning.

Discussion

The comparison of traditional, online, and blended
learning demonstrates that each format has unique ad-
vantages and limitations. Traditional learning provides
direct communication and a structured educational en-
vironment, which are important for developing inter-
personal skills and maintaining academic discipline.

Online learning, on the other hand, offers flexibil-
ity and accessibility that are particularly valuable in
modern society. The ability to access educational re-
sources from anywhere in the world has significantly
expanded opportunities for lifelong learning.

Blended learning represents a balanced approach
that integrates the benefits of both traditional and digi-
tal education. By combining face-to-face interaction
with online resources, educational institutions can cre-
ate more dynamic and adaptive learning environments.

Petrenko (2021) emphasizes that the future of ed-
ucation will likely involve increased integration of dig-
ital technologies into traditional teaching methods. At
the same time, lvanenko (2022) notes that maintaining
human interaction in the educational process remains
essential for effective learning.

Therefore, the choice of learning format should
depend on the educational goals, available resources,
and individual needs of students. A flexible and diver-
sified educational system is more likely to meet the de-
mands of modern society.
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Conclusions.

1. Modern education includes several major forms
of learning: traditional, online, and blended learning.

2. Each learning format has its own advantages
and disadvantages related to accessibility, communica-
tion, and flexibility.

3. Traditional learning remains important for so-
cial interaction and structured education.

4. Online learning expands access to education
and allows flexible learning schedules.

5. Blended learning is considered one of the most
effective approaches because it integrates the strengths
of traditional and digital education.

6. The future development of education will likely
involve the continued integration of technological in-
novations with classical pedagogical methods.
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CHILDHOOD INFECTIONS MASKED AS SURGICAL PATHOLOGY

Anomauin

Jumsui inghexyii cmanosnssmes 00Hy 3 HAUNOWUPEHIWMUX NPUYUH 2ochimanizayii dimetl y ecbomy ceimi. 3a
Ooanumu Bceceimnwoi opeanizayii oxoponu 300pos’s (BOO3), bauszeko 30—-40% ycix ecocmpux 2ocnimanizayii y
nediampuunit npaxmuyi nog a3amui 3 inghexyiunumu npoyecamu. [2]

Abstract

Childhood infections remain one of the most common causes of hospitalization among children worldwide.
According to the World Health Organization (WHO), approximately 30-40% of all acute hospitalizations in
pediatric practice are associated with infectious processes. [2]

Knrouosi cnosa: /fumsiui ingexyii; cocmpuii scugim y oimeti; iH@exyil, wo MacKyloms XipypeiuHy namono-
2i10; aneHouyumonooioHull CUHOPOM, Jupepenyitina oiaenocmuka, abooMiHaIbHULL Ol Y Oimell, Me3eHmepiaib-
Hul KiMpadenim; baxmepianivhi cacmpoenmepumu,; 6ipychi ingexyii; napazumapni ingexyii; maxmuxa 6e0eHHs.

dimeil; nediampuuna iHQheKmonois.

Keywords: pediatric infections; acute abdomen in children; infections mimicking surgical pathology;
appendicitis-like syndrome; differential diagnosis; abdominal pain in children; mesenteric lymphadenitis;
bacterial gastroenteritis; viral infections; parasitic infections; management strategies in children; pediatric

infectious diseases

Oco0uBy ckIagHICTh AJA KJIiHINUCTIB npea-
CTaBJISIIOTH 1HQEKIIHHI MPOLecH, SIKI MAaCKYIOThCS Il
XIpypriuHi CTaHu, TakKi K TOCTPUH arneHIUINT, TepH-
TOHIT, TAHKpeaTUT abo iH(eKii M’ IKnX TKaHUH. Y Ta-
KUX BHIAIKaX CHMIITOMAaTHKa MOXXE BKIIOYATH roc-
Tpuil Oifb y KUBOTI, ONIOBAaHHS, JIMXOMAaHKY, IIiBH-
IICHHS MapKepiB 3allaJieHHsT B KPOBI, 1[0 CTBOPIOE
BUCOKHI PH3HK TIOMHIIKOBOI 1IarHOCTHKH Ta HEMOTPi0-
HOT'O Xipypri4HOro BTpy4aHH .[1]

IIpo6iema cBo€4aCHOI JIATHOCTMKH YCKJIaIHIO-
€TBCS TUM, IO TUTSYMN OpraHi3M Mae crierudivHi pe-
akuii Ha 1HQEeKiHUI polec, BKIIIOYAIOUN BUPAKEHY
TiMQOinHy peaxIiito, BHCOKY JaliTbHICTh TeMOIUHA-
MIKH Ta HeCTeNU(pIYHICTh KIIHIYHUX CUMITOMIB. [7]
Kpim Toro, nesiki BipycHi Ta 6axkrepianbHi iHpeKIii Mo-
KyTh MOIU(IKyBaTH KIACHUHY KIIHIYHY KapTHHY, iMi-
TYIOUYH XipypridHi 3aXBOPIOBAHHS .

AKTyaJbHiCTh TE€MH BH3HAYAETHCS MOTPEOOIO
Mi/BUILIEHHST 0013HAHOCTI JIiKapiB-NieiaTpiB Ta Xipyp-
TiB OO0 KIIHIYHUX QOPM TUTSUNX THPEKIIH, SKi iMi-
TYIOTb XIpYpriuHi CTaHH, Ta BOPOBAKEHHS CyYaCHUX

AITOPUTMIB JIarHOCTHKH U JIIKYBaHHS, IO JTO3BOJIS-
I0Th 3HM3UTH PU3MK HEMOTPIOHMX omepalliil 1 mokpa-
HIUTH MPOTHO3 MAIIE€HTIB.

Mera crarTi: npoaHaii3yBaTH OCHOBHI IUTSYI
iHdeKIT, 1110 MAaCKYIOThCS ITijl XIpypriuHy MaToJIOTito,
OTIMCATH iX KIIiHIYHI TMPOSBH, METOAN AIarHOCTHKH Ta
CydJacHi MiIX0IX 0 BEACHHS MaIli€HTIB. [2,3]

Kaacudikanis indexniii, mo MackywTbes mij
XipypriuHi cranu

Indrexniiini mpomecu B neniaTpuvHIA TPaKTHIII,
SIK1 IMITYIOTB XipypriuHi HaToJIoTii, MafOTh BUCOKY KJIi-
HIYHY MIHJIMBICTB. It 3py4HOCTI pO3IIIsy iX 3a3BH-
Yaif KIacu]iKyI0Th 32 TPphOMa OCHOBHUMHY KPUTEPiIMU:
JIOKATI3AIl€0 ypakeHHs, TUTIOM 30yIHHKA Ta KIiHIY-
HOIO KapTHHOIO.

3a JokaJizaniero ypaskeHHs

*UepeBHa MOPOXXHWHA: HaifuacTime 3ycTpida-
FOThCS 1HGEKIIIT, o iIMITYIOTh TOCTPHIA alIeHTUITUT, TIe-
pHTOHIT 200 XxonenucTut. [Ipuknanamu € GakTepiaibHi
racTPOCHTEPUTH, BIpYCHHH MOHOHYKJICO3, LIUTOMEra-
noBipycHa indekuis. [3]

*"pyHa KJITKa: ITHEBMOHII Ta IUIEBPUTH MOXYTh
MIPOSIBIISITUCS. TOCTPUM 0O0JIEM Y JKMBOTI 200 MpaBoMy
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nigpedep’i, o iMITye XipypriuHy NaToJIOTiI0 MeYiHKH
YU )KOBYHOTO MiXypa.

*M’gKi TKaHWHHM Ta MiIMKipHA KITITKOBHHA: iH-
(exmii mWKipM Ta MIOMKIPHOI KITKOBUHH MOXXYTh
iMiTyBaTH abmoMiHanbHi abo 3arampHI Xipypriufi
CTaHH, OCOOJIMBO TIPW JIOKAi3allili Ha TepemHid de-
peBHiii cTinIi a60 maxoBiit minsHII. [6]

3a Tunom 30y iHHKA

*bakTepianbHi 1H(EKIIT: BKIIOYaOTh cTadijIoKo-
KOBI, CTPENTOKOKOBI I1H(EKIIl, CalbMOHEIb03, IIIU-
rebo3, 0 MOXKYTh IPOSIBIATUCS OO0JIeM y JKUBOTI Ta
CHMITTOMaMH MEPUTOHITY. [3]

*BipycHi iH(eKIii: BipyCHIHI MOHOHYKIICO3, aJie-
HOBIPYCHI TaCTPOEHTEPHUTH, PpOTaBipyCHa iHQEKIisd,
UTOMeTaNoBipyc. BoHN 31aTHI BUKIIMKATH JIMQOiTHy
rinepruasito Ta JOKalbHI 3amaibHi 3MiHH, MO IMITY-
I0Th AIICHANINT a00 MaHKPEaTHT.

*[lapazuTapHi iH(}peKmii: ackapuao3, TOKCOKapo3,
eHTepo0io3 — MOXKYTh NMPHU3BOAMTH O KHUIIKOBOI He-
MPOXITHOCTI 200 rOCTPOTo OOJIIO Y )KUBOTI, IO HATAIYE
XipypriuHy naToJIorito.

*'pubkoBi iH(dekuii: y aiTell paHHBOTO BIKY Ta
IMYHOKOMIIPOMETOBAHHX MAII€HTIB PiIKO, ajle MOX-
JUBI BWIMAJKUA 1HBa3MBHOTO KaHIUA03y abo ac-
Mepribo3y, MO MPOSBISIOTHCS aOJOMIHAIBEHOK 00-
JrouicTIO. [6]

3a KJIiHIYHOI0 KAPTHHOIO

*TocTpuii OLTb: JIOKANI3YETHCSA Y TIPABOMY HIDK-
HBOMY KBaJIpaHTi XHBoTa (IMiTaLis ameHIWUINTY), y
npaBoMy mizmpebep’i (iMiTamis XOIemUCTHTY) abo 1Mo
BCiif 4epeBHiil MOPOXKHUHI (IMITaLlisl IEPUTOHITY).

*CUMIITOMH I1HTOKCHKAIlil: JMXOMaHKa, OJIo-
BaHHsI, aHOPEKCisl, CIa0KiCTh, MiBUIICHHS PiBHIB Map-
KepiB 3amajieHHs (JelkounTos, miapuineHni C-peak-
TUBHHU O1JI0K).

*JlokanbHI 3MiHH: HANPY>KEHHS M’S3iB JKUBOTA,
MO3UTHBHI CUMIITOMH HOAPAa3HEHHS O4E€pPEeBUHHM, 1HOM1
MOsIBa MyXJIMHONOAIOHUX YTBOpEeHb (JiM(aaeHOmaTis,
abcuecn). [9]

3. OcHoBHI iHdek1ii, 110 MacKylOTh XipypriuHi
CTaHu

Jutsui iHdekuii, 10 MacKyroTh XipypriuHi naro-
JIoTii, MalOTh PI3HOMAHITHI KJIHIYHI MPOSBH, IO MO-
JKYTh CYTTEBO YCKJIaJIHIOBATH A1arHOCTHKY.

TocTpuii aneHAUIUT-NIOAIOHUI CHHAPOM

TocTpmit 6ip y IpaBOMY HMKHBOMY KBaJPaHTI
KHWBOTA y JITEH 4acTO CIPHUHMAETHCS SIK aTllCHIHIINT,
NpoTe HU3KA IHPEKIIH MOXKYTh IMITyBaTH II0 KAPTHUHY.

*BipycHui MOHOHYKJIE03: TiM(oinHa rimepruiasis
B PETiOHI aneH/IMKca Ta Me3eHTepialIbHAX JIIM(OBY3IIIB
MOX€ NPHU3BOAMTH 10 KIIHIYHOI KapTHHH TOCTPOTO
aTNICHIUIINTY, BKITIOYat04YH Oi1b, OJIFOBaHHS Ta cyodeo-
PUJIbHY TEMIIEpaTypy .

*[{uTomeranoBipycHa iHQEKIis: y IiTed paHHB-
Oro BiKy MOX€ BUKJIMKATH 3aIlalIbHI 3MIHH B YEPEBHIN
MOPO’KHUHI Ta NiM(paaeHoNaTito, Mo IMITye aneHIn-
IHT.

*BbakrepianpHi  racTpoenTeputH  (Salmonella,
Yersinia): 4acTo CynpoBOKYIOTbCS TOCTPHM O0JIeM y
NpaBOMY HIDKHBOMY KBaJIpaHTi, JINXOMaHKOIO Ta
niapeero. Yersinia enterocolitica, 30kpeMa, € Kjlacud-
HUM TIPHUKIAZ0M iH]EKLil, 10 MacKye areHAWLHMT.
[1.2]

KniniuHa BiAMIHHICTH IHMX IHQEKIIH Bix
CTIPaBKHBOTO ANECHAMINTY MOJATa€ y HasBHOCTI CH-
CTEMHHX CHMIITOMIB (3araJibHa iHTOKCHIKAIis, ypa-
YKCHHS CIIM30BHX, JIiM(aeHOIaTisA) Ta acTille BiACyT-
HOCTI 9iTKOI J0oKasi3arii 6omro.

Indexnii, mo iMiTyIOTH X0JIENMCTHT Ta MaH-
KpeaTHT

*BipycHi ractpoeHTepUTH (aJeHOBIpYCH, pO-
TaBipyCH) Ta BIPYCHI T'€HIATUTH MOXYTH MPOSBIISTHCS
00JILOBUM CHHAPOMOM Yy TpaBoMy IHiapebep’i, Hyno-
TOI Ta MiJABHUIICHHAM IEYiHKOBUX ()EPMEHTIB, IO
Harajaye XOJeLUUCTHT.

Indexnii, 1o MackyOTh NEPUTOHIT

[epuToHiTOMONIOHI POSIBH Y IITEH MOXKYThH BH-
HUKATH IIPU BAXKKHUX OaKTepiabHIX iHPEKITiAX KUIIey-
HHUKa Ta M’IKHX TKaHUH. /[0 HUX HaJleXaTb:

*CanpMOHENb03 i3 Judy3HUM 00JIeM y KHUBOTI Ta
OJIIOBAaHHAM;

*I1HeBMOKOKOBI Ta cTahijIOKOKOBI iHpeKLil, 1110
CYIPOBOJUKYIOTBCSI CUCTEMHHMHU MPOSIBAMH 1HTOKCH-
Kallii Ta JIOKaJIbHOIO OOII0YICTIO.

VY nux BHUMagKax JIaOOpaTOpPHI MapKepH 3ara-
neHHs  (eiikonuro3, migBHIIeHUH C-peakTHBHHUN
010K, NPOKAJIBLUTOHIH) MOXYTh OyTH 3HaYHO ITi/IBU-
LIEHi, 10 IMITY€E XipypriuHy martosnorito. [4,7]

Indexuii M’IKUX TKAHUH

HemtomiT Ta ¢irerMoHa y IiTe MOXYTh HPOSIB-
JISITHUCST JIOKAIBHOIO OOJIIOYICTIO, MOYEPBOHIHHAM Ta
HAOpsIKOM, 1HOZI ippajifol0Yn Ha YePEBHY MMOPOKHUHY
a00 MaxoBy ALTAHKY, 10 CTBOPIOE IOMUIIKOBY KapTHHY
abnomiHaneHOI narosorii. Haiyacrime 30y1H1UKaMu €
Staphylococcus aureus Ta Streptococcus pyogenes,
piaiire — rpamHeratuBHa ¢uopa. [6]

4. KniniyHa kapTHHA Ta liarHOCTHKA

JliarHocTHKa TUTSYUX 1HPEKITIH, 110 MACKYIOThCS
mig XIpypriuyHi CTaHW, € CKIaJHEM 3aBIaHHSM,
OCKIUTBKH KIIIHIYHI MPOSBU 9acTO MEPEKPHBAIOTHCS 3i
CIpaBXHBOIO XipyprigHoro maroinoriero. Touna nude-
peHIialis € KPUTHIHOIO [T YHUKHEHHS HeMTOTPiOHOTO
XipypriuHOTO BTpY4YaHHS Ta CBOE€YACHOTO MpPHU3HA-
YeHHs] KOHCEPBATUBHOI Teparii.

TocTpuii 6i1b y KMBOTI: JT0KaTI3aLis 60O 3aTe-
JKHUTB BiJl 30HH YpaKeHHs1, HaifuacTile — npaBuid HUXK-
Hiii KBajpaHT (IMiTalis aneHIULUTY), emiracTpii
(imitaunis nmaHkpeatuty) abo nudy3Huii Oine (imitaris
MIEPUTOHITY).

JluxoMaHka Ta IHTOKCHKAIIHHUH CUHIApPOM:
MIABUICHHS TEMIIEPaTypH Tila, cIabKiCTh, ONiTIiCTB,
aHOpeKcCis. Y JiTell paHHBOrO BiKy IHTOKCHKaLiiHI
CHUMITOMH MOXYTb OYTH BUpa)X€HUMH HaBITb IIPH JIeT-
KHX 1H(EKIIsAX.

HITyHKOBO-KHIIKOBi CHMIITOMHU: HYy10Ta, OJIt0-
BaHHS, Jdiaped, 3XyTTA xuBoTa. Lli mposBu gacto cy-
MIPOBOJUKYIOTH 1H(EKIiHHI TaCTPOCHTEPUTH, SAKI IMITY-
I0Th XipypTi4Hi CTaHU.

JloxanbHi 3MiHM: HampyXeHHS M S3iB KUBOTA,
MTO3UTHBHI CHMITOMH TOJIPa3HEHHS OYEPEBUHH, JIiM-
(ameHomnaTis, 1HOAI MOSIBa IMyXJIMHOMOTIOHUX yTBO-
peHb (axoBi abo Me3eHTepianbhi abciecH). [2,5]

JlaGopaTopHi MeToaM:

3arajpHUM aHali3 KPOBi: MOXKE BUSIBIISITH JICHKO-
LUTO3 i3 3CyBOM (hOPMYJIM BIIIBO IpU OaKTepialIbHUX
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iH}eKuisnx; y BipycHuX iH(peKIisax yacTime — JiMmporu-
TO3.

C-peaxtuBnuii 6iokx (CPB) Ta mpokaxpuuToHIH:
T ABUIICHHS [IUX MApKEPiB YACTO CIIOCTEPITa€ThCS IIPU
TSOKKUX OakTepialbHUX IHQEKIisAX 1 MOXke iMiTyBaTH
TIEPUTOHIT.

BioxiMiuHi MOKa3sHMKH: aMmijia3a, Jjimas3a, Ie4iH-
KOBI1 (pepMeHTH MOXKYTb OYTH MiABUIIEHI IPH BIPYCHUX
rematuTax abo MaHKPEeaTUTOMOAIOHUX CTaHaX, IO iMi-
TYIOTh Xipypriuni natosnorii. [10,13]

IncTpymenTanbHi MeToAM:

VnerpassykoBe pocnimkeHus (Y3]1): ocHOBHUIA
METOJ IEPBUHHO] Bi3yali3allii; J03BOJIs€ BUSBUTH arie-
HAUIUT, abcrecw, 301TbIIeHI JTiM(pOBY3IH, 3amaibHI
3MiHM TIEYiHKH 200 KOBYHOTO MiXypa.

Kowmm’torepra Tomorpadist (KT): 3acTocoByeThes
Y CKIIaJHHUX BHIIAJKaX, KOJIH YJIBTPa3BYK HEOCTATHHO
iH(OPMATUBHUI; JO3BOJIAE TOYHIIIE OIIHUTH abmoMi-
HaJIbHI CTPYKTYpH Ta AU(EPCHIIOBATH 1HQEKIIIO Bif
XipypriuyHoi maTosorii.

MarniTHo-pe3onancHa Tomorpadis (MPT): ko-
pHCHA IIPH OLIHI[ M’SIKHX TKAHUH Ta CyJMHHHUX CTPYK-
TYyp, OCOOJIUBO Yy AiTEH 13 CKIAJIHOIO KIIHIYHOIO KapTH-
HOIO. [5]

JAudepenuiiina giarHocTUKa:

KirouoBuM 3aBHaHHSAM € BiIMEXyBaHHS iH(]EK-
[IITHUX TPOIIECIB Bl TOCTPHUX XiPYPTiYHAX CTaHIB:

-TocTpuit amenauiiT vs iHGEKIIHHIH MOHOHYK-
neo3 4 Yersinia-eHTepoKoJIiT.

-[Tepurowit vs Bakka OakTepianpHa iHQEKIIS KH-
IICYHHUKA.

-dnermoHa vs abgoMiHaIbHUH abcrec.

CHuCTeMHUI MiaXia, MO MOEAHY€E KIIHIYHI HaHi,
Ja00paTOPHI MOKa3HUKHU Ta IHCTPYMEHTAIIbHI METO/IH,
JIO3BOJISIE 3HM3UTH PU3UK MOMHJIKOBUX JiarHO3iB Ta
HETOTPIOHUX oOIepamiif, Mo O0COOIMBO BaXXJIUBO B
nemiarpii . [11]

5. TakTuKa BeleHHSA

Benenns piteit i3 iHQEKIISIMH, IO MacKyHOTh
XIpypriuHy MaToJIOTif0, BUMarae 00EpeXHOTO Ta CH-
CTEMHOTO II/XOAy, TIOEJHAHHS MeIiaTpuIHol Ta
XIpypriuHOi METOJMKH, a TaK0X BUKOPHCTAHHS Cy-
YaCHUX MPOTOKOJIIB KOHCEPBAaTHUBHOTO JiKyBaHH:. Oc-
HOBHA MeTa — 3MEHIIUTH PU3UK HEMOTPIOHOT onepauii,
3ano0irTu mporpecyBaHHio iH(peKii Ta MiHIMI3yBaTH
ycKiaaHeHHst. [2]

KoncepBaTuBHe JiiKyBaHHA

[MocTinbHMH peXUM Ta KOHTPOJIb IHTOKCHKALII: Y
JUTeH 13 TOMIPHOIO IHTOKCHKAIEID PEKOMEHIOBAHO
oOMexeHHsI (I3MYHUX HaBaHTAXEHb Ta MIATPUMKY
BOJIHO-EJIEKTPOJIITHOTO OanaHcy.

Perymsuis rigpatanii: npu OmroBaHHI abo miapei
BaKJIMBO IIPOBOJMTH KOPEKIIi0 BTPAT PiIUHU 32 JTOTIO-
MOTOI0 TIepOpaibHOi perifpaTanii abo BHYTPIIIHB-
OBEHHOTO BBEJICHHS 130TOHIYHUX PO3YHHIB.

CumnTomMaTryHa Teparis: 3He00IF0BaIbHI Iperna-
partu (epeBakHO HapareTamMmod) Ta JKapo3HIDKY0Ui 3a-
co0M 3aCTOCOBYIOThCS 3a MOTPeOH, 3 ypaxyBaHHSIM
BiKy Ta Macu JUTHHH. [7]

AHnTHOioTHKOTepamist

AHTHOIOTHKN NPU3HAYAIOTHCS 3a IOKa3aHHIMH,
3aJIE)KHO BiJI TSOKKOCTI CTaHy Ta THUILY iH(EKUiIHHOTO
30y THUKA:

-BakrepianbHi iHQeKwii: y pa3i mijgo3pu Ha TOK-
Kl GakTepiaibHUN Tporiec (caabMOHETh03, cTadino-
KOKOBA YU CTPENTOKOKOBA iH(EKIisd) MpHU3HAYAIOTHCS
AHTHOIOTHKY MIMPOKOTO CHEKTpa [ii, 3 ypaxyBaHHIM
npotokonmiB. Hampuknan: nedanocmopurau I mo-
KOiHHS 200 aMOKCHITMITiH/KJIaByJIaHAT.

-BipycHi ingexmii: cnenngiyaa aHTHBIpyCcHa Te-
pariisi IpU3HAYAETHCS JIMIIE 3a HAsBHOCTI KIIHIYHUX
MOKa3aHb (HANPUKIa, TSOKKUHA BIpYCHUH TeNaTuT, 1u-
TOMeranoBipycHa indexuis). [4,8]

-[lapasurapHi iHdeKuii: NpU3HAYECHHS aHTHIeIb-
MIHTHUX  3aco0iB  (ampOeHpmazon, MeOeHaa30:)
3IACHIOETHCS MICIIS MATBEPKEHHS IiarHO3y J1abopa-
TOPHUMH 200 IHCTPYMEHTATEHUMH METOJJAMH.

Iloxa3anHs 10 XipypriuHoro BTpy4YaHHs

XipypriduHHe BTpy4aHHS [TOKa3aHe JIUIIE y BUTA -
Kax, KOJIM KOHCEPBATHBHE BEICHHS HeePeKTHBHE a00
BUHHKAIOTh XUTTEBO 3arPO3JIMBI YCKIQTHECHHS:

-Ilino3pa Ha rocTpuii aICHIUITNT i3 TIepopari€ero.

-IIepHUTOHIT i3 CENITUYHUMHE TPOSIBAMH, 110 HE ITiJI-
JIa€ThCsl aHTHOI0THKOTEpAITil.

-Abcuecy, HEeKPOTUYHI YPaKeHHS M SIKUX TKaHHH
a00 KHIIKOBa HENPOXINHICTh NPH MapasuTapHUX 1H-
Gbexiinx.

Ilepen mnpUHHATTAM pIOIEHHS MPO OINEPALio
000B’SI3KOBOIO € KOHCYJIBTALlS TTeAiaTpa Ta JUTSIOTO
xipypra, OIliHKa JJaOOpaTOPHUX JaHWUX, YIBTPa3BYKO-
BOro ab0 KOMIT'FOTepPHOTr0 oOcTexeHHs. Take moexHa-
HHS TIXO/IiB T03BOJISIE MiHIMI3yBaTH PU3UK HEIIOTPiO-
HHUX BTPYYaHb Ta MOKPAIIUTH KIiHIYHUN porao3s. [1,9]

AJITOPUTM BeJeHHS

-IIepmroueprosa oIiHKa CTaHy: BU3HAYCHHS CTY-
MEHsT IHTOKCHUKAIIi, JIoKam3allii 600, HasBHOCTI CH-
CTEMHHX O3HaK.

-JlabopaTopHa Ta IHCTpyMEHTaJIbHA [IarHOCTHKA!
3aranpHUA aHani3 kpoBi, CPBb, Y31 uepeBHOI mopox-
HUHH.

-ITogaTok KOHCEpBAaTHBHOI Tepalrrii: periapararis,
CHMITOMATHYHE JIIKYBaHHS, aHTUOIOTHKH 3a ITOKa3aH-
HSIMH.

-MoOHITOpHHT: TWHAMIKa CHMIOTOMIB, Jaboparop-
HHX Ta IHCTPYMEHTaJIbHUX NOKA3HHKIB.

-XipypridHe BTpy4aHHs: IpHU IporpecyBaHHi abo
yCKmagHeHHsX. [1]

6. YckJaqHeHHS Ta NPOrHO3

Juraui iHdexmii, o MacKyroThes MiJ XipypridHi
CTaHH, MAIOTh MOTEHIIHHO CepHO3HI HACTIAKH y pasi
HETPaBWIBHOI JiarHOCTHKH 200 HECBOEYACHOTO JIIKY-
BanHs. [10]

OCHOBHI yCKJIaJ{HCHHS :

HenotpiGHe Xipypriute BTpy4aHHs:

-[IpoBenenns nanaporomii abo aneHAEKTOMIi IpH
ATICHIUIUTONIONIOHNX 1H(EKIisIX, sSKi Mornmu 6 OyTH
YCIINTHO BIIIKYBaTHCh KOHCEPBATUBHO.

[TigBumennii pU3MK MicCIsSONepaIliiHiuX YCKIaI-
HEHb!

-1HQEeKIiHHI micasonepaiifii ycKIagHeHHs, aJl-
re3ii, opyIIeHHs TPaBICHHS.

IIporpecyBanns indexmii:

-3a BiICYTHOCTI afeKBaTHOI aHTHOIOTHKOTEepamii
a00 miATPUMYBAJIBbHOI Tepanii MOXIMBUI PO3BUTOK Te-
HepaJlizoBaHoi iHdeKwii, cencucy abo adcueciB 4yepes-
HOI IIOPOKHUHHU.
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-Y niteil paHHBOrO BIKYy Ta 3 iMyHoAediuTamu
MiIBUIYy€THCS PU3HK CHCTEMHUX YCKJIAIHCHb HaBITh
TIPY TIOMIPHO TSKKiH iH(DeKii.

Xponi3auis npouecy:

Jesiki BipycHi abo mapasurtapHi iHpekii, mo Ma-
CKYIOTh XipYpTi4HY MaTOJIOTiI0, MOXYTh TPU3BOJUTH
JI0 XPOHIYHOTO 3araieHHs JTiM(OBY3IIB, MEYiHKH a00
KUILIEYHHKA, [0 BUMarae TPHUBAJIOTO CHOCTEPEKECHHS
Ta MOBTOPHUX rocmiTami3aniil. [3,6]

IIporuo3 3ajeXuTh Bil AeKIILKOX KJIIOY0BHX
ACIIeKTIB:

-CBO€YACHICTh Ta TOYHICTH JIarHOCTHUKHU: PaHHE
BUSBJICHHS 1H(EKIIHHOTO MpOIECy Bill XipypriqHOTO
CTaHy 3MCHIIIYE PU3UK HETIOTPiOHMX Omeparii i micis-
oTepaniiHNX yCKIIaIHEHb.

-AZIeKBaTHICTh Teparlii: CBO€9acHe 3aCTOCYBAaHHS
aHTHOIOTHKIB, peTifparallii Ta HiATPUMYBAIBHIX 3aX0-
JIiB 3HIKY€ YaCTOTY yCKIIaJHEHb.

-Bik Ta iMyHHUIi cTaTyc ITUTHHH: HEMOBJATA Ta
JUTH 3 IMyHOAe(DIIUTAMA MAIOTh BUIIMN PUUK TAKKHX
(dopm iH]eKLil Ta yCKIaTHEeHb.

-HasBHicTh CymyTHBOI MaTONOTIi: XpOHIUHI XBO-
pobH TmeuiHKH, cepil a00 NUTYHKOBO-KHIIKOBOTO
TPAKTy MOXXYTh MOTiPIIYBaTH MPOTHO3. [5]

PerenbHuii miaxia 70 BeJeHHS TaKUX NALI€HTIB
JA03BOJISIE:

-MiHiMi3yBaTH pH3HK HENOTPiOHUX Omeparriii.

-[TonepenuTn renepanizamiro iHQEKIiHHOTO MPO-
Iecy Ta TSDKKI YCKITaIHEHHS.

-3MEHITUTH TPUBAIICTH TOCHITANI3aII]l Ta TTOKpa-
LIUATH SIKICTb XKUTTS NaLicHTA.

7. BucHOBKH

Jutsui iHdekuil, 10 MacKyThCs HiJl XipypriuHi
CTaHW, CTaHOBJISITH BAXJIMBY mpoOieMy cydacHOi
neiarpii Ta AMTAYOT Xipyprii. AHai3 BCbOTro BHIIIE 3a-
3HAYCHOT'O J03BOJISIE 3pOOWTH HACTYIHI BHCHOBKH:
[12]

Bucoka kiainivna minmmmBicts. [Hdekniiiai npo-
HeCH Yy IiTe MOXYTh IMITYBaTH AlCHIUIINT, MEpHU-
TOHIT, XOJICLIUCTHT, IIAHKPEATUT TA MATOJIOTII0 M’ SIKHX
TKaHWH, IO YCKJAJHIOE CBOEYACHY JIarHOCTHKY Ta
MI/IBUIIY€ PU3UK HEMOTPIOHUX XipYPriYHUX BTPYYaHb.

PisnomaniTnicrs 30yanukiB. I[laTomorito Mmo-
KyThb ~ cOpuuuHATH  OaktepianbHi  (Salmonella,
Staphylococcus aureus, Streptococcus pyogenes),
BipycHi (Epstein—Barr virus, aneroBipycu, poTtasipyc),
napasuTapHi (ackapu03, eHTepo0io3) Ta pigKo Tpud-
KOBI 1H}eKIIii.

CpocuacHa aiarHocruka. KirodoBum enemen-
TOM YCIIIIHOTO BEJICHHS € KOMIUICKCHA OIliHKa
KIIHIYHUX TPOsBiB, J1a0OpaTOpHUX MapKepiB 3ara-
JIGHHSI Ta IHCTPYMEHTAJIbHUX JaHuX (YJIbTPa3ByKOBE
JIOCTIJKEHHS, KoM toTepHa Tomorpadis, MPT). Ta-
KW TiAXi7 J03BOJIsIE BiIPi3HUTH iH(EKITiiHI mporecu
BiJ] XipypriuHUX MATOJIOTiH Ta YHUKHYTH HETIOTPiOHUX
omepariii. [13,15]

KoHncepBaTuBHe BeleHHsl. BinbmiicTs iHeKITiH
notpedye mATPUMYBAIBLHOI Teparlii Ta aHTHO10THKOTe-
pariii 3a oKa3aHHSAMHU, a XipypriuHe BTPy4aHHs IOKa-
3aHe JIMIIE TIPU IPOrpecyBaHHi rporecy abo po3BUTKY
YCKJIaTHEHb.

IIpornos ta mpodinakTuka yckJaagHeHb. [Ipu
CBOEYACHIH Ta aJileKBaTHIN JIarHOCTHIII POTHO3 CIIPH-
srTauBHA. OCHOBHUMH (DaKTOpaMU PU3HUKY YCKIIaTHEHB
€ 3aTpUMKa IiarHOCTUKH, TSDKKICTh iH(PEKIIHOTO Ipo-
[IeCy Ta HasIBHICTh iIMyHOIE(IIHTIB.

TakuMm 9UHOM, IiIBUIIEHHS 00i3HAHOCTI JIiKapiB-
meiaTpiB Ta AUTSIYUX XipypriB, BHKOPUCTAHHS CHUCTE-
MHOTI'O l'IiZ[XO)Iy a0 I[iaFHOCTI/IKI/I Ta JOTPUMAaHHs Cydac-
HUX QJITOPUTMIB JIKYBaHHS € KJIFOYOBUMH (pakTopaMu
U1 BMCHIICHHA 4YaCTOTU YCKJIaJHCHDb 1 TMOKpaIiCHH
KJIIHIYHOT'O TMPOTHO3Y AiTeH 13 iH(peKIisaMH, o IMITy-
10Th Xipypriuni cranu. [10,11]
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CUMYJIALIMHA MEJIUIMHA B MEJWYHINA TA ®APMAIIEBTUYHIN OCBITI:
KOMILJIEKCHUM OIS 1

Abstract

Simulation-based medicine represents a transformative approach in medical and pharmacy education,
providing a risk-free environment for developing clinical and pharmaceutical skills. This comprehensive review
examines current simulation methods, including high-fidelity mannequins, virtual reality (VR), augmented reality
(AR), and pharmacy simulation laboratories. According to Sitsinska et al. (2023), simulation enhances skill ac-
quisition, reduces errors, and improves confidence. Bodnar et al. (2022) emphasize its role in integrating practical
and theoretical knowledge, while Hrynchuk et al. (2023) highlight the importance of interprofessional and inter-
disciplinary training. The paper also presents a detailed analysis of the advantages and limitations (“Pros and
Cons”) of simulation-based learning, comparing it with traditional educational approaches.

Anomauisn

Cumynsayitina meOuyuna A6J1s€ coborw mpanchopmayiunull nioxio y MeouyHit ma gapmayesmuynin oceimi,
3abe3neuyioyu 6esneyne cepedoguiye Ol PO3GUMKY KAIHIYHUX Md (apmMayesmuyHux HA8U4oK. Y ybomy Kom-
NJIEKCHOMY 02715101 PO32NIA0AI0MbCA CYHACHI MEMOOU CUMYNAYIL, BKII0YAIOUU BUCOKOMOYHT MAHEKEHU, 8iDMYANbHY
peanvricmob (VR), donosneny pearvruicmo (AR) ma papmayesmuuni cumynayiini nabopamopii. 3a danumu Ciyin-
cokoi ma in. (2023), cumynsayis nokpawye Habymms HABUYOK, 3MEHULYE KLIbKICHb NOMULOK A NIOSUULYE BNEG-
Henicmo. Boonap ma in. (2022) niokpecaroromy ii ponv 6 inmespayii npakmuuHux ma meopemuyHux 3Hanb, mooi
ax Ipunuyk ma in. (2023) niokpecaroome 8axciugicms Midcnpogeciino2o ma MidcOUCYUnIiHAPHO2O HABYAHHSL.
Y cmammi maxooc npedcmaesneno demanvhull ananiz nepesae ma obmedxicenv («3a ma npomuy) HAGUAHHS HA
OCHO8I CUMYNIAYIL, NOPIGHIOIOYU 11020 3 MPAOUYIUHUMU OCBIMHIMU NIOX00AMUL.

Keywords: simulation medicine, medical education, pharmacy education, virtual reality, augmented reality,
clinical skills, competency-based training.

Kniouosi cnosa: cumynayitina meouyuna, meoudna oceima, hapmayesmuyna oceima, GipmyanvbHa peaib-
HicMb, 00NOBHEHA PealbHICMb, KITHIYHI HABUYKU, HABUAHHSA HA OCHOBI KOMNemenyiil.

Introduction

Medical and pharmacy education is undergoing
rapid transformation due to increasing patient safety
standards, technological advancements, and the rising
complexity of healthcare practice. Traditional educa-
tional methods, relying primarily on lectures and bed-
side teaching, are often insufficient for preparing stu-
dents to perform complex clinical and pharmaceutical
tasks safely (Sitsinska et al., 2023).

Simulation-based learning offers a controlled and
interactive environment that allows students to repeat-
edly practice clinical procedures and pharmaceutical
interventions without risk to patients. It provides imme-
diate feedback, promotes critical thinking, and devel-
ops decision-making skills, all of which are essential
for modern healthcare professionals. Bodnar et al.

(2022) note that simulation is particularly effective for
high-stakes procedures, rare clinical scenarios, and in-
terprofessional education, while Hrynchuk et al. (2023)
underscore the role of digital technologies such as VR
and AR in enhancing realism and engagement.

The increasing prevalence of simulation-based ed-
ucation worldwide reflects its growing recognition as
an essential component of competency-based medical
and pharmacy curricula.

Aim of the Study

This review aims to:

1. Analyze current simulation methods in medi-
cal and pharmacy education;

2. Evaluate the effectiveness of simulation-based
learning compared to traditional methods;
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3. Examine the advantages and limitations of
simulation education (“Pros and Cons”);

4. Provide recommendations for the integration
of simulation into modern healthcare curricula.

Materials and Methods

A systematic literature review was conducted us-
ing PubMed, Scopus, and Google Scholar databases for
publications from 2018 to 2024. Search terms included:
“simulation-based medical education,” “pharmacy sim-
ulation,” “virtual reality medical training,” “augmented
reality in healthcare education,” and “interprofessional
simulation.”

The methodology included:

e Comparative analysis of traditional versus
simulation-based educational outcomes (Sitsinska et
al., 2023);

e Review of high-fidelity mannequins, VR, and
AR applications in medical and pharmacy education
(Bodnar et al., 2022);

e FEvaluation of interdisciplinary and interpro-
fessional simulation programs (Hrynchuk et al., 2023);

e Identification of advantages and limitations
through qualitative and quantitative studies.

Results and Discussion

1. Simulation Methods

High-Fidelity Mannequins: Provide realistic
clinical scenarios including airway management, CPR,
and critical care procedures. Students can practice in-
vasive procedures safely and receive immediate feed-
back.

Virtual Reality (VR): Creates immersive, inter-
active environments that replicate complex clinical
cases. VR is particularly useful for rare or high-risk sce-
narios, allowing repeated practice without patient risk.

Augmented Reality (AR): Superimposes digital
information onto the physical world, enhancing ana-
tomical visualization, procedural guidance, and phar-
maceutical training simulations.

Pharmacy Simulation Labs: Focus on com-
pounding medications, performing pharmacokinetic
calculations, patient counseling, and clinical decision-
making. Students can experience real-world scenarios
such as drug-drug interactions and adverse event man-
agement.

Integration in Interprofessional Education:
Simulation promotes collaboration between medical
and pharmacy students, preparing them for team-based
patient care.

2. Pros and Cons of Simulation-Based Educa-
tion

Aspect Pros

Cons

Safety

Eliminates risk to patients (Sitsinska et
al., 2023)

Students may develop overconfidence
without real patient interaction

Skill acquisition

Accelerates procedural learning and
improves retention

High costs for equipment and mainte-
nance (Hrynchuk et al., 2023)

Error management

Allows repeated practice and correc-
tion of mistakes

Limited realism for some complex or un-
predictable clinical scenarios

Technological integration

VR and AR enhance engagement, un-
derstanding, and critical thinking

Requires trained faculty and technical
support

Interprofessional
collaboration

Enhances teamwork and communica-
tion skills

Scheduling and coordination challenges
in multidisciplinary programs

Allows learning outside traditional

Resource-intensive; may not be equally

Accessibility

clinical settings

available to all institutions

3. Comparative Effectiveness

According to Sitsinska et al. (2023) and Bodnar et
al. (2022), simulation-trained students demonstrate:

e Higher procedural accuracy;

e Faster skill acquisition;

e Reduced clinical errors;

e Greater confidence in performing high-stakes
procedures.

Simulation also supports cognitive skill develop-
ment, including clinical reasoning, decision-making,
and ethical judgment. Hrynchuk et al. (2023) report that
VR/AR-based simulations improve engagement and
long-term knowledge retention.

4. Limitations and Challenges

Despite its advantages, simulation education faces
challenges:

e High initial setup and maintenance costs;

e Need for continuous faculty training;

e Potential gaps between simulated and real pa-
tient responses;

e Limited access in resource-constrained set-
tings.

Nevertheless, proper curriculum design and inte-
gration can mitigate many of these challenges, maxim-
izing educational outcomes.

5. Future Directions

e Expansion of VR and AR tools with artificial
intelligence for adaptive scenarios;

e Broader implementation of interprofessional
simulation programs;

e Development of standardized assessment tools
for competency evaluation;

e Research on long-term impact of simulation-
based learning on patient outcomes.

Conclusion

1. Simulation-based education is a highly effec-
tive tool for developing clinical and pharmaceutical
competencies (Sitsinska et al., 2023).

2. High-fidelity mannequins, VR, AR, and phar-
macy simulation labs improve skill acquisition, reduce
errors, and enhance confidence.

3. Advantages include safety, repeatable prac-
tice, and interdisciplinary learning; limitations involve
cost, technical requirements, and potential gaps from
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real-life variability (Bodnar et al., 2022; Hrynchuk et
al., 2023).

4. Strategic integration of simulation into medi-
cal and pharmacy curricula is essential for preparing
competent healthcare professionals.
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THE IMPACT OF SCIENTIFIC COMMUNICATION ON THE DEVELOPMENT OF ECOLOGY

Annomauusn

Cmamobs nocesiuena poau HayllHOIJ KOMMYHUKAYUU 6 pa3zeumuu 3Koa10cuu Kak Hay!moﬁ ()MCL;un]ZMHbl u npak-
muyeckoul cgepul. [lokazano, Kak pacnpocmpanenue HAYYHbIX 3HAHUL GbIXOOUM 30 Npedeibl aKaoeMudecKoll
cpeovl, hopmupys obwecmeeHHbIL 3aNPOC U NOOOEPHCUBAS NPUHAMUE NOTUMUYECKUX PeuleHUl No IKoaocule-
ckum gonpocam. Paccmampusaromes mexanusmoi 63aumooeticmsus yuénvix, CMHU, opeanos eracmu u oduecmaa,
a maka#ce 360110YyuA IKON02UYECKOTU KOMMYHUKayuu, eé UHCMPYMEHRNTbL U KAHAIbL. 0600H06b16aemc}1, umo 3¢-
qbeKmu(;Ha}z HAyYHasl KOMMYHUKAYUs CceAa3bleaent pe3)lbmaimbl uccnedoBanuil ¢ PecYyNIAmopHbIMU mMepamu u
YCMOUYUBLIMU NOBEOEHUECKUMU NPAKMUKAMU, NPU IMOM MPedyem adanmayuu CI0HCHO20 CO0epIICcanust OISl pa3-
Holx ayoumopuil. Coenan 661600 0 HeOOXOOUMOCIU UHMESPAYUU HAYUHOU KOMMYHUKAYUU 8 IKONIOSUUECKUe UCCTIe-
008aHUA U NOTUMUKY KAK YCIIOBUSL NEPex00a K YCMOUYUBOMY PA3GUMUIO.

Abstract

The article examines the role of scientific communication in the development of ecology as both a scientific
discipline and a practical field of activity. It demonstrates how the dissemination of scientific knowledge extends
beyond the academic environment, shaping public demand and supporting policymaking in the field of environ-
mental protection. The mechanisms of interaction among scientists, mass media, governmental bodies, and society
are analyzed, along with the evolution of environmental communication, its tools, and channels. The study sub-
stantiates that effective scientific communication links research outcomes with regulatory measures and sustain-
able behavioral practices, while requiring the adaptation of complex content for diverse audiences. It concludes
that the integration of scientific communication into environmental research and policy is a necessary condition

for the transition to sustainable development.

Knroueswvie cnosa: HAY4Has KOMMYHUKAYUA, IKOJI02US, DKOJIOCUYEeCKAS KOMMYHUKAYUAL, CMP[, o6mecm6eH—
HO€ CO3HAHUe, 9KolocuvecKkdas nojaumuKda, ycmoﬁqueoe paseumue, nOnyJaApu3ayusl HayKu.

Keywords: scientific communication, ecology, environmental communication, mass media, public awareness,
environmental policy, sustainable development, science popularization.

B ycioBusx HapacTaromero riao0daibHOTO SKOI0-
TMYECKOro Kpusuca, NposBIIAIOMICTOCA B MU3MCHCHHUU
KIuMaTa, yTpare Ouopa3zHoOoOpas3wsi M 3arpsi3HEHUH
OKDYIKaIoIe Ccpelbl, 3HAYCHHE JTOCTOBEPHOIO Hayd-
HOI'0O 3HAaHUS an/I06peTaeT KPUTUYECKYIO BaXXHOCTD.
OpnHako camu 1o cebe Hay9IHbIE OTKPBITHS U MOJEIH,
0CTaBasICh B CTEHAX JIAOOPATOPHIA U CIICIIHATM3UPOBAH-
HBIX JKYpPHAJIOB, HE CIIOCOOHBI U3MEHHUTH TPACKTOPHIO
pa3BuTHs 001ecTBa. VIMEHHO HayYHass KOMMYHHKAIIUS
BBICTYIIAeT TEM HE3aMCHHMBIM MOCTOM, KOTOPBIH CO-
SAMHSACT MUpP HAYKH C MHPOM IIOJIUTHKH, OM3HEeca U
TpaXXIaHCKOr0 o00mmecTBa, oOecreyuBas MEPEBOJT
CJIOKHBIX KOHHC]’IHI/Iﬁ Ha A3BIK MPAKTHYCCKUX PEIIC-
HUH. be3 2 peKTHBHBIX MEXaHN3MOB TaKOH KOMMYHH-
Kal[MK Ja)Ke caMble yOeIuTeIbHbIC HAyYHBIC JOKa3a-
TEJIbCTBA PUCKYIOT OCTATHCSI HEBOCTPEOOBAHHBIMH, YTO
CTaBUT MOA YIpO3y BO3MOXHOCTH CBOCBPEMEHHOTO U
aJIeKBaTHOTO PEarMpOBAHMUS Ha BBHI30OBHI IUIAHETAPHOTO
Macinrada.

COBpEMEHHBIH ATl PA3BUTHSI SKOJIOTHH XapaKTe-
pHU3yeTCs BO3PACTAIOIICH CIOXHOCTBIO HCCIICIYEMBIX

mpo0iieM, 4To, B CBOIO OYEpPE/b, NPEIbIBISIET HOBBIE
TpeboBaHusl K criocodam nepenaun nHpopmarmu. Kax
orMmeuaer E.B. IlaHoBa, 3kojoruueckas KOMMYHHUKa-
LUs1, TECHO MEPEeIUIeTasiCh C HayYHOH, MPOIIIa 3HA4H-
TEJIBHBIA MYTh CTAHOBIICHHS, BBIICIMBIINCH B CaMO-
CTOATENBHYI0 00JIacTh, KOTOpas (oKycHpyeTcs He
TOJILKO Ha Tepenade GakToB, HO M HA (OPMHUPOBAHNHT
LIeHHOCTel W Mojenei moseaenus [3, c. 6]. B satom
KOHTEKCTE AaKTyaJbHbIM CTAHOBHUTCA HCCIEI0BaHHE
KOHKPETHBIX MEXaHHM3MOB, 4epe3 KOTOpblE HayuHas
KOMMYHUKAIYSI BIUSET HA SKOJOTMYECKYIO MOJIUTHUKY,
00IIECTBEHHOE MHEHHE W, B KOHEYHOM HTOTE, Ha CO-
CTOSIHME OKpYy>Karolel cpenpl. [loHnMaHue aTux mexa-
HU3MOB IIO3BOJISIET ONTUMH3UPOBATH KOMMYHHKAIIH-
OHHBIE CTPATETMH M MOBBICUTH MX 3()()EKTUBHOCTH B
Jieqie OXpaHbl MPHPOIBL.

B coBpemennom mMupe, rae nH(OPMAITMOHHBIH 110-
TOK HEBEPOSATHO IUIOTEH, 2 BHUMaHHUE ayIUTOPHHU pac-
CEesIHO, 3a/ada JIOHECCHHS HAyUYHBIX SKOJIOTHYECKUX
3HAHMH CTAHOBUTCA OCOOEHHO CIIoKHOH. Hayunas
KOMMYHHUKallMsl B DKOJIOTMUecKod cdepe mnepecrana
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ObITH (haKyIbTaTHBHOM NESATENBHOCTHIO U IPEBpPATH-
J1ach B MPOQPECCHOHANTBHYIO HEOOXOAUMOCTb, TPEOYIO-
IIyI0 OT HccenoBaTeNell OCBOCHUS HOBBIX HABHIKOB
paboThI ¢ Memua U 0OIECTBEHHOCTHIO. DTOT MMITEpa-
THUB IUKTYeTCI KaK OCTPOTOH SKOJIOTHYECKUX IIPO-
Onem, Tak ¥ IeMOKpaTH3aIHeH mporiecca MpUHATHS pe-
IIeHWH, KOorJa OOIIEeCTBEHHOE COTIacHe CTAaHOBUTCS
KJTF0YEBBIM (PaKTOPOM JUIS 3aITyCcKa MacIiTabHbIX Ipe-
00pa3oBaHMUIL.

Bnusinne Hay4yHOH KOMMYHHKAllUM Ha pa3BUTHE
9KOJIOT'MU HaYMHAeTCs ¢ (yHAaMEHTAIbHOM 3a/1a4u JIe-
TUTUMAIK HAYYHOTO 3HaHUS B yOJIMYHOM IPOCTPaH-
cTBe. B cuTyarum, Koraa o MHOTUM BOTIPOCaM, TAKUM
KaK aHTPOIOT€HHOE N3MEHEeHHE KIIMMAaTa WIIN MOCIe -
CTBHSI WCIIOJIB30BAHUS IUIACTHKA, B OOIIECTBEHHOM
JUCKypce MOTYT IUPKYJIHPOBATh MPOTHUBOIIOIOKHBIC
TOYKH 3pEHUS, IMEHHO Ka4eCTBCHHAsT KOMMYHHKAIUS
MpHU3BaHa YeTKO O0O03HAYMTH HAyYHBIH KOHCEHCYC.
Ona obecneunBaeT pasrpaHUYCHHE MEXAY HAY4HO
000CHOBaHHBIMH (paKTaMH U CYyOBEKTUBHBIMH MHEHU-
MU WM Ie3uH(OopManueii, KoTopas 4acTo UMeeT I10-
JUTUYECKYIO WM KOMMEPUYECKYIO MOJOIIeKY. YKper-
JIsIsL TOBEpHE K HayKe, KOMMYHUKATOPBI CO3/IAI0T IPOY-
HYIO OCHOBY JJIsl JAJIbHEHINET0 Auanora, 6e3 KoTopoit
JF00BIe IPU3BIBHI K ICUCTBHIO OYIAYT BCTPEUYaTh COTPO-
TUBJICHHE WU HETIOHMMaHHUe. DTOT Tporiece Tpedyer
MIOCTOSTHHOW, CHCTEMHOM Pa0OTHI IO pa3bsICHEHUIO Me-
TOJIOJIOTHH UCCIICIOBAHUMN, IPHHIUIIOB PaOOTHl HAY4-
HOTO COOOIECTBA U CYTH MOIYYCHHBIX BHIBOAOB [5, C.
33].

Oco0yro poJib B 3TOM MPOIIECCe UTPAIOT CPEJCTBA
MaccoBO# HH(pOPMAIUHU, BBHICTYHAIOIIAE B Ka4eCTBE
OCHOBHOT'O KaHaJiIa TPAHCIAIWU HAYyYHBIX 3HAHUH JJIsL
mmpokoil ayauropun. O.0. MuHaeBa MOAYEpKHUBAET,
yro0 CMU He nipocTo HHGOPMHUPYIOT 00IIECTBO 00 KO-
JIOTHYECKUX MPOOJieMax, HO W aKTUBHO YYacTBYIOT B
(hopMHUpPOBaHUN 3KOJOTHYECKOTO CO3HAHUS, PacCTaB-
TS aKICHTHI W OTPENENsisl MPHOPUTETH B MOBECTKE
JHs [2, c. 338]. Ot TOro, Kak *ypHaJIUCThl HHTEpPIIPE-
TUPYIOT  TPECC-peNu3bl  HAYYHBIX  HHCTUTYTOB,
HACKOJBKO TIYOOKO MOTPYKAIOTCS B KOHTEKCT U MPO-
BEPSIOT MH(MOPMAIIHIO, 3aBICUT UTOTOBBIM 00pa3 mpo-
6memsl B ria3ax oObiBaTess. KadecTBeHHas KypHaIU-
CTHKA, OCHOBaHHAas Ha JO0Ka3aTCJIbHBIX NAaHHBIX, CIIO-
cobHa MOOHMIM30BaTh OOLIECTBEHHOE MHEHHE |
CO3/1aTh JIaBJICHHE HA BJIACTH, B TO BPEMsI KakK ITOBEpX-
HOCTHOE MJIN CEHCAIIMOHHOE OCBEIEHNE MOXKET PHBe-
CTH K UCKaXEHHUIO (D)aKTOB M POCTY ckentuumsma. Ta-
kM obOpazoMm, CMU sBISIOTCS HE MACCUBHBIM Iepe-
JATIUKOM, a AKTHBHBIM KOHCTPYKTOPOM
9KOJIOTMYECKON PeasbHOCTH, BOCIIPUHUMAEMOH 00111e-
CTBOM.

O}lHI/IM U3 KIIFOYECBBIX HaHpaBHeHI/Iﬁ BIIUAHUA SAB-
nsietcst popMupoBaHUE U KOPPEKITHSI TOCYAapCTBEHHON
9KOJIOTUYECKOW TOJUTUKHU. PemeHuss Ha rocynap-
CTBEHHOM YPOBHE, 6y21]: TO BBEACHUEC HOBBIX HOpMATH-
BOB BBIOPOCOB, CO3/IaHHE OXPAHSIEMBIX HPHPOHBIX
TeppHTOpHﬁ WJIN UHBCCTHIIUU B 3CJICHBIC TCXHOJIOTHH,
JIOJDKHBI ONHMPAThCsl Ha Ha/Ie)KHbIE HaydHBIE JaHHBIE.
3aja4ya Hay4YHOI KOMMYHHUKALIUH B 3TOH cepe — obec-
MEYHUTH TOCTYII JIML, NIPUHUMAIOLIUX PELICHHS, K aKTy-
IBHBIM M BepU(UIMPOBAHHBIM 3HAHUSM B aJIal THPO-
BaHHOMW, HO HE YIPOLIEHHOI GopMe. DTO MPOUCXOANUT

yepe3 SKCHEPTHHIEC 3aKJII0YEHUS, y4aCTUE YUCHBIX B pa-
00ounx rpynnax ¥ KOMUTETaX, MyOJIHKAILUIO JOKJIAI0B
IUIst opraHoB BiacTu. Korza HaydHbIe apryMeHTHI SICHO
1 yOeAUTENTHbHO HHTETPHUPOBAHBI B OIUTHIECKUH JHC-
Kypc, OHH MHHHMH3HPYIOT BIHSHHE JOOOMCTCKHUX
TPy ¥ MOBBIMIAIOT IIAHCH Ha IPUHATHE MEp, ICH-
CTBUTEIIFHO HAIPABICHHBIX HA JJOJTOCPOYHOE YCTOM-
YHBOE pa3BUTHE. be3 3Toro CBsA3yooLIero 3BeHa MoNU-
THKa PUCKYET CTaTh PEaKTUBHOMN U KOHBIOHKTYPHOU.

Ha ypoBHE MeCTHBIX COOOIIECTB HAyYHAs: KOMMY-
HUKalus IprHodpeTaeT 0co0yIo MPaKTHYECKYIO 3HAYH-
MOCTb, TpaHC(HOPMHUPYSICH B HHCTPYMEHT pELICHUS
KOHKPETHBIX npobsieM. Hampumep, paspsicHeHHE TaH-
HBIX O KaueCTBE MUTHEBOH BOIbI, YPOBHSAX LIyMa WIH
3arpsi3HEHUS. BO3AyXa B KOHKPETHOM paiOHE IT03BO-
JISIET JKUTEISIM OCO3HATh PUCKH U apTyMEHTHPOBAHHO
oTcTanBaTh CBOM mpaBa. CoBMecCTHas paboTa yIEeHBIX
1 aKTHUBHCTOB HaJ cOOPOM M MHTEpIpeTaINel TaHHBIX
(rpakaaHCcKasi Hayka) yCHJIMBaeT HOTEHIMaa oOle-
CTBEHHOT'O KOHTpPOJIS 3a COCTOSIHMEM OKpY)Karolien
cpensl. [IpocBeTHTENbCKHE TPOEKTHI, TAKUE KaK My0-
JIMYHBIE JICKLIUH, SKCKYPCUM WM MacTep-KIacChl, HE
TOJBKO HH(POPMHPYIOT, HO ¥ CIIOCOOCTBYIOT (pOPMHUPO-
BAaHUIO JIOKAJbHBIX MHUIMATUB TI0 O3€JIECHEHHIO, pa3-
JETHHOMY cOOpY OTXOIOB HJIM COXPAaHEHHUIO NMPHUPOJI-
HBIX yTOJNKOB. TakuM 00pa3oM, Hayka IepecTaeT ObITh
abcTpaknueil, a CTaHOBUTCS YacTbhiO ITOBCEAHEBHOM
KHU3HU, HHCTPYMEHTOM 3allUThI 3/10POBbSl M KadeCcTBa
cpenbl OOUTaHuS.

BaxHeHIMM acrmeKkToM SBISIETCSI 3TUYECKOe H3-
MEepeHHe Hay4YHOH KOMMYHHMKAaIlMU B CTOJIb YyBCTBH-
TeNnbHOM cdepe, kak dkonorus. KoMmyHHKaTOp HeceT
OTBETCTBEHHOCTH 3a TOYHOCTH IepesiaBaeMoil nHbpop-
MaIuH, 6ajJaHc MeXay HeoOXOIMMOCTBIO JOHECTH Ce-
PBE3HOCTB CUTYAIIMU U U30€XKaTh (haTtannu3ma, KOTOpPbIi
napanusyeT BOMIO K JeictBuio. Hemb3st momyckath
YIPOIICHUH, UCKAXKAIOIIUX CMbICI UCCIIEOBaHMS, WIIN
cnekynauuid Ha TeMe ctpaxa. Kak ormeudaer E.B. [la-
HOBa, 9KOJIOTMYECKasi KOMMYHHKaIUs Bce Oojiee 0co-
3HAET CBOIO POJIb HE MPOCTO KakK repepaTinka (GhakTos,
a KaK yJacTHHKa (OpPMHUpPOBAaHHMS HOBOW HKOJOTHYUE-
CKOM 3THKH U KyNnbTypHl [4, c. 770]. D10 HakmagpIBaeT
00513aTeTbCTBO HA KOMMYHHKAaTOpa TIIATEIHHO B3Be-
IIMBATh MOCJIEJCTBUS CBOUX COOOLIEHHUH, CTPEMHUTHCS
K IHaJIOTy, a HE MOHOJIOTY, U TPU3HABATh CYIECTBOBA-
HHE HEOTPENEICHHOCTe B HayKe, HE HCIIONB3YS HX
KaK ToBoA sl Oe3neicTBusl. UeCTHOCTh M TpO3pad-
HOCTH CTaHOBSITCS KJIFOUEBBIMH BAJTIOTAMH JJOBEPHSL.

S1.B. EBceeBa yka3bIBaeT Ha TO, YTO COBPEMEHHasI
Hay4Hass KOMMYHMKAIMs CYLIECTBYET B YCIOBHAX
TpaHc(hopMalMK caMOM HayKH, KOTOpask CTaHOBHTCS
GoJiee OTKPHITON, HHKJIIO3UBHON M COLMAIbHO OpPHEH-
THUPOBaHHOM [ 1, ¢. 15]. D1a Tpancdopmarust OTIeTINBO
BHJIHA B 3KOJOTHH, II€ MHOTHE IPOOIEMBI HE UMEIOT
YHCTO TEXHUYECKUX PEHICHHH, a TpeOYIOT yJeTa Colu-
QIBHBIX, SKOHOMHYECKHX M KYJIbTYpHBIX (DAKTOpPOB.
KomMMyHUKanms B TaKOM KOHTEKCTE — 3TO HE MPOCTO
TUHEHHas nepeaada MHPOPMAIIUHU «OT 3HAIOIIETO K He-
3HAIOIEMY», a CJIOXKHBIN AUAIIOT, B KOTOPOM O0IIECTBO
HE SBISIETCS MACCUBHBIM OOBEKTOM IPOCBELICHUS, a
AKTHBHBIM COYYaCTHHKOM B OIpEIEJICHUH IMyTel pas-
ButHsl. [Ipu3Hanue sToro hakra MEHSIET POJIb YYEHOTO-
KOMMYHHUKaTOpa, KOTOPHIH CTAHOBUTCS MOJIEPAaTOPOM
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00IIECTBEHHOTO 00CYX/ICHHs, TOMOT'asi HAaBOAUTH MO-
CTBI MEXXTy Pa3IMYHBIMH (POPMaMHU 3HAHUS — aKaJeMH-
YEeCKHM, IKCIICPTHO-TIPUKIAJHBIM, MECTHBIM, TpaJIu-
[IHOHHBIM.

[pemsarcTBusaMu Ha yTH 3P PEKTUBHON KOMMY-
HHUKAIlM{ OCTAalOTCS TEPMHUHOJOTHYECKUE Oapbephl,
aKajgeMudeckas KyJIbTypa, HE BCErAa IIOOLIPSIONIas
MyOJNMYHYI0 aKTHBHOCTb, M OTPaHMYEHHOCTH pecyp-
coB. MHOTHe HCClleoBaTe HE UMEIOT CIIEIUAIbHOM
MOATOTOBKU B 00JIACTH KOMMYHHMKALIUM U MOTYT YyB-
CTBOBaTh ce0s1 HEYBEPEHHO, BBIXO/SI 32 NPEIEIbI TIPO-
(eccnonanbHoro kpyra. Kpome Toro, cymecrByer
00BEKTHBHOE IPOTHBOPEIHE MEXKTY HEOOXOTUMOCTHIO
OTIepaTUBHO pearmpoBarh Ha 3ampocsl CMU u TmIa-
TEIBHOCTBI0, HETOPOIUIMBOCTBIO HAYYHOTO MpoIecca.
IIpeomonenne 3Tux OapbepoB TpeOyeT CHCTEMHBIX
YCHIIMHA CO CTOPOHBI HayYHBIX MHCTHTYTOB: CO3IAaHHS
BHYTPEHHHUX CIIYX0 moAmepkku (mpecc-ciyx0, oTae-
JIOB IO CBSI3SIM C OOIIECTBEHHOCTHIO), BKIFOUESHHUS KOM-
MYHHUKAallUOHHBIX TPCHUHIOB B IIpOorpaMMbl IOATO-
TOBKH aCIIUPAHTOB, a TaKkxke (opMabHOTO MPU3HAHUS
MPOCBETHUTENHCKOH IESATENbHOCTH KaK 3HAYNMOTO KOM-
MOHEHTA Hay4YHOU pabOoThI P OLIEHKE KAPbEePHBIX J0-
CTUXKCHUU.

Takum 00pa3oM, Hay4Has KOMMYHHKAIHs SBIISI-
€TCsl He BCIIOMOTaTeNIbHBIM, 3 KOHCTHTYHPYIOLIHM dJie-
MEHTOM B Pa3BUTHHU COBPEMEHHOM 3Kosoruu. OHa BbI-
HOJTHSIET MHOTOIPaHHYI0 (YHKIHIO: OT JISTUTUMALHU
HAay4YHOT'0 3HAHMS B IyOJMYHOM IIPOCTPAHCTBE U (HOp-
MHPOBaHHS YKOJIOTHISCKOH MONUTUKH IO BOCITUTAHHS
HOBOI KyNbTyphl MOTPeOJCHUS U CTUMYIMPOBAHUS
TEXHOJOTHYCCKHUX HHHOBaHI/Iﬁ. DKOJIOrH4yecKass KOM-
MYyHMKalUs, BBIPOCIIAs U3 HAy4YHOM, CErOJHS UIPaeT

CaMOCTOSITENIbHYIO POJIb B CTPYKTypHpPOBaHHU OOIIIe-
CTBEHHOTO Anaora o OyaymeMm IaHeTsl. B ycaoBusx,
KOTZIa 3KOJIOTHYECKHE BBI30BBI HOCAT INIOOANBHBIN U
KOMIUIEKCHBIH XapakTep, CHOCOOHOCTH SICHO, TOYHO U
yOeanTenbHO TPAaHCIMPOBATh HAYYHBIC TAHHBIE CTAHO-
BUTCS KPUTHYECKH Ba)KHBIM COIHMATBHBIM HABBIKOM.
Takum o0pa3oMm, WHBECTHLIMH B pa3BUTHE HHOpa-
CTPYKTYpPbI U KOMIIETEHIIMH B 00JIACTH HAyYHOU KOM-
MYHUKAIUHU JIOJDKHBI PaCCMaTPUBATHCS KaK CTPATErH-
YeCKUil BKJIaJl HE TOJBKO B MPOTPECcC HKOJIOTUYECKON
HayKH, HO M B o0ecrieyeHre yCToiunuBoro u Gesomnac-
HOT'O Pa3BUTHS YEJIOBEUSCKON IUBHIM3ALIUH B IIETIOM.
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3PO3HU MOYBbI U EE BO3JIEMCTBUE HA IIPUPOIHBIE JIAHJAIIA®ThI
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SOIL EROSION AND ITS IMPACT ON NATURAL LANDSCAPES

Annomauusn

B cmamove pacemampuearomcs OCHO8Hble 6UO0bl apo3uu, ux deuofcymue CUJbl U cneuuqbuttecxoe 6030elicmeue
Ha pasnuyHvle KOMNOHEHmMbl TaHowagdma, maxkue Kax peaveqh, 2uOPOIOSULeCKUl PEXHCUM U PACUTNENbHBIN NO-
Kkpos. Ocoboe sHuMaHUe yOensemcs anaiuzy nocae0cmsauil 3po3ull 015l a2pOXUMUYECKUX C80UCME NOY8, GKIH0UAL
nomepro cymyca u numanieibHblx 31eMeHmos. Ha ocnose COBPEMEHHbIX uccne0o8anuil 0606114(1}07}’16}1 KJlro4eesvlie
aAHmMpoOnoceHHbvle (])aKmopbz, ycyzy@wiou;ue amom npoyecc, maxKkue KaKk HepayuoOHalbHOe 3eM1eNn0lb306AHUE U 6bl-
pyoKra necos. B pabome makoice 0yeHUBAOMcs nepcnekmusHole Memoodst bopvowbl ¢ 3po3uell, HanPaeieHHble HA
aoanmayuio Xo3saUCmeeHHoU 0esiImeNbHOCU U 80CCMAHOGIEHUE HAPYUEHHBIX 3emenb. Komniekchwiili nooxoo x
peuteruI0 npodeMbl IPO3UU AGIAEMC HEOOXOOUMbBIM YC08UEM Ot 00eCneueHUsl YCMOUYUB020 PA3GUMLUsL mep-
PUMOPULL U COXPAHEHUS. NPUPOOHO20 KANUMAd.

Abstract

The article examines the main types of soil erosion, their driving forces, and their specific impact on various
landscape components, such as relief, hydrological regime, and vegetation cover. Particular attention is paid to
the analysis of the consequences of erosion for the agrochemical properties of soils, including the loss of humus
and essential nutrients. Based on contemporary research, the key anthropogenic factors that intensify this process
are summarized, including irrational land use and deforestation. The study also evaluates promising erosion con-
trol methods aimed at adapting economic activities and restoring degraded lands. A comprehensive approach to
addressing the problem of erosion is a necessary condition for ensuring sustainable territorial development and

preserving natural capital.

Knrouesvie cnosa: sposus nous, decpadayust 3emeltb, npupooHsle JaHOWAdmol, 600HASL IPO3USL, ASPOXUMU-
yecKue Ceolcmed, ce6oobopom, AHMPONOLEHHOE G030eUCmele, NPOMUBOIPOIUOHHBIE MEPONPUSIMUSL, JIAHO-

wagmuoe nianuposanue.

Keywords: soil erosion, land degradation, natural landscapes, water erosion, agrochemical properties, crop
rotation, anthropogenic impact, anti-erosion measures, landscape planning.

3Opo3ust OYB JaBHO Iepecrana ObITh cyrybo ar-
POHOMMYECKOH MJIH JIOKaJbHOM mpobyiemoit. CeromHs
ee MacmTadbl NMPEeBpaTHIN MPOLECC B OAWH M3 IIEH-
TPaJIbHBIX BBI30BOB JJISi YCTOHYHMBOCTHU CEJIBCKOTO XO-
3SUCTBA M DKOCUCTEM B 1iesioM. MIHTeHcndukanms 3em-
JIETIONTB30BAHMS, pacTymias aHTPOIIOTEHHAs Harpys3ka
Ha JIAaHAMA(TH ¥ N3MEHEHHE KIIMMATHIECKUX HaTTep-
HOB JICWCTBYIOT CHHEPIreTHYECKH, JIABUHOOOPa3HO
YCKOpsisl CHOC IUIOAOpOAHOro cios. Jlerpamanus 3e-
Mellb, 3aIlylIeHHas YPO3UEii, HE MIPOCTO CHUKAET Ypo-
JKaHOCTb — OHA BBIHYX/IA€T K IIOCTOSSHHOMY Hapalliy-
BAHMIO 3aTpaT Ha MEJHOPALHUIO U yIOOpeHHs, NOAPHI-
Basi 5KOHOMHUYECKYIO OCHOBY ILIEJIBIX PETHOHOB.

I'my6una Tpanchopmariii, HHUIIMHPYEMBIX 3PO-
3uel B MPUPOAHBIX JAaHAMIAa(TaX, ONpenenseT Hempe-
XOJSIIIYI0 aKTyalbHOCTH ee m3ydeHwns. [Iporecc pasz-
PBIBaE€T MHOTOBEKOBBIE CBS3H MEXIY penbedoM, mod-
BOH, BOMOW ® OWOTOH, YacTto HeoOpaTHMO.
Pe3ynbraToM CTaHOBUTCS YIPOIIEHUE YKOCUCTEM, MO-
Tepsl UX CIIOCOOHOCTH K camoperyisiuuu. [loHnmanne
9THX MEXaHW3MOB HEOOXOIUMO Uil pa3paboTKu He
TOJIbKO TEOPETUYECKUX MOJENEH, HO U NMPaKTUYECKHX

CHCTEM 3EMIICTIONB30BaHUs, CIIOCOOHBIX aalTHpPO-
BaTbCsA K pUCKaM, JJIid IJIAaHUPOBAaHUSA BOCCTAHOBJICHUSA
HapYyLICHHbIX TEPPUTOPUIL.

[Ton spo3ueil TOHUMAIOT pa3pylIEHUEe U MEPEHOC
BEPXHETr0 MOYBEHHOTO CJIOS — MOIIHBIH (hakTop mpeoo-
pa3oBaHusl 3eMHOW MOBEPXHOCTU. Ee MHTEHCUBHOCTH
BApbUPYET B 3aBUCUMOCTH OT 30HAJIbHBIX YCIIOBUH, HO
JBIDKYILEH CUIION BCerJa BICTYNAeT SHEPTUsI IPUPO-
HBIX areHTOB: JOXJIEBBIX Kalelb, BOJAHOIO IOTOKA,
Berpa. OnHAaKo reonoruyeckas, WIH €CTECTBEHHas,
9PO3Hs1, CKOPOCTH KOTOPOI COImoCTaBUMa C TOYBOOOpa-
30BaHHEM, CErOfIHSA MOBCEMECTHO 3aMelleHa 3po3uei
YCKOPEHHOMH, aHTpoInoreHHoH. CKOpPOCTh MOCHemaHeH
Ha TOPSIIKK TPEBhINIaeT CKOPOCTh (HOPMUPOBAHHS HO-
BOTO MMOYBEHHOTO Npo¢ . [TockonsKy moyBa B 4emo-
BEUECKOM BPEMEHHOM MaciiTabe — pecypc HEBO300OHO-
BUMBIH, €€ YCKOpEHHas IOTepsl CO3JaeT MPIMYIO
yrpo3y ocHOBaM OnochepHOil u ConnanbHONW CTaOMITb-
HOCTH.

HawnGonee paspymmressHOH M pacnpoCTpaHEH-
HOHU (hopMOIi pU3HAETCS BOAHAS 3PO3Hs, 0COOCHHO B
YCIIOBUSIX PACWICHEHHOTO pesbeda U JIMBHEBBIX 0Ca/I-
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KOB. MexaHu3M 3po3uy, Kak ykasbiBaeT Y.3. AKkre-
pOBa, HAUMHAETCSA ¢ KHHETHUECKOTO y/apa Kareib J0-
KIS, KOTOPBIA pa3pyIlaeT MOYBEHHBIC arperaTthl, BbI-
3BIBas MX pacibUieHre U 3akynopky mop[1]. [Hocnemy-
oL HETIPOUH(MITBTPOBABIIHIACS CTOK
KOHLEHTPUPYETCS B PYYEHKH, HAUMHAIOIIWE JIMHEH-
HBIIl pa3MbIB ¢ 00pa30BaHHEM IIPOMOWH, a 3aTeM H
oBparoB. [ToMrMo NpsIMOro YHUYTOXKEHUS MAIIHU, 3TO
KOPEHHBIM 00pa3oM HepecTpanBaeT MUKpopesbed, co-
3/1aBasi TyCTYIO CETh OECIOIE3HbIX sl X034HCTBA PHIT-
BuH. ToHKOIMcHepcHass Qpakuusi MOYBBHL, Hauboiee
o0oralieHHasi TyMycoM W 3JIeMEHTaMH MUTaHus, 0e3-
BO3BPATHO BBIHOCHUTCS M3 KOPHEOOMTAaEMOU 30HBI; €e
AKKyMYJISIINS B TIOHKEHHUAX WU BOJOEMaX IIPUBOIUT
K 3aMJICHUIO, 3aCACBIBAHUIO NIPYJIOB U PEK.

[TouBeHHBII TOKPOB Kak 0a30BBI KOMIIOHEHT
nmaggmadTa mogBepraeTcs MpsaMoii aerpaganui. Momi-
HOCTh TYMYCOBBIX T'OPH30HTOB HEYKIOHHO COKpaIla-
eTcsl, YTO JIMIIAET Cpeay OOUTaHUs ee OCHOBHOTO pe-
cypca. HccnemoBanus O.0. XaxGepauesa u T.II.
[IMamcuaauHOBa NEMOHCTPUPYIOT, KaK 3pO3Ui YXYA-
IaeT arpoxXuMHUYecKue nokaszarenu [S]. B nepByto oue-
penb TepsroTcs HauOosiee JaOMIbHBIE W LICHHBIE
(hOpMBI 3JICMEHTOB MUTAHKS: HUTPATHBIA U aMMOHUI-
HBIH a30T, JeTKOAOCTYIHEIE hocdop u kammit. Crenom
CHIKAIOTCSI EMKOCTh KATHOHHOTO 0OMeHa u OydepHas
CIIOCOOHOCTD, TOYBA 3aKHCILIETCS, TEpSeT YCTOWUH-
BOCTbh K JAILHEHIINM XMMHYECKUM Harpyskam. Jlerpa-
JUPYIOT U (U3HUYECKHE CBOHCTBA: Pa3pyIIaeTCsi BOJIO-
MPOYHAs CTPYKTYpa, PACTET MIIOTHOCTh CIOXKEHHS, T1a-
JlaeT BJIaro- U BO3AYX0EMKOCTb.

AHTpONOreHHbIN (haKTOp CTaN TIABHBIM KaTalu-
3aTopoM 3po3uu. Kiaccuueckuil npuMep — CIUIOIIHBIE
pyOKH Jieca, paiKaIbHO MEHSIOIINE BOJHBINH U TEILIO-
BOIi OaJylaHC TEPPUTOPHH, OOHAXKAIOIINE TIOYUBY M JIMIIA-
IOIINE €€ YKPeIUIommell QyHKIIMA KOPHEBBIX CHCTEM.
K.B. Acramkosmu u JLIO. I'eBapruc ¢pukcupyror pes-
KU POCT MOBEPXHOCTHOTO CTOKA M CMbIBA JAaXKe HA I10-
JOTUX, paHee CTAOMIBHBIX CKIOHAaX IOC]e BBIPYOKH
[2]. Ha xpyThIX CKJIIOHaX MU B BOJOOXPAHHBIX 30HaX
PYOKH 9acTO 3aIlyCKaiOT HEKOHTPOJIMPYEMYIO JTHHEH-
HYIO 3pPO3HIO U ONOI3HHU. BoccTaHOBICHNE HCXOAHOTO
COCTOSIHUSI B TaKHMX CIIy4dasix TpeOyeT NecATIIeTHH H
OTPOMHBIX 3aTparT.

HeparmonaneHas arpoTexHHKa SBISETCS BTOPBIM
MOITHBIM (pakTopoMm. Pacmamika BIOIb CKIOHA CO3/1aeT
nyeaybHbIe IyTH T KOHIEHTPAIMK CTOKa. [TnTens-
HOE€ BO3/IEJIBIBAHUE MPOMALIHBIX KYJIbTYpP, OCTABISIO-
KX TT0YBY 0€3 3alUThl, OTCYTCTBUE MYJIbYH, IEPEBBI-
nac, YHUYTOXXAIOIIMH JEpHHUHY, BCE A3TO ocialiseT
€CTECTBEHHYIO CONPOTUBIAEMOCTb. VIHTeHCUBHAsA Me-
XaHu3anusi GOPMHUPYET TUTY)KHYIO TIOAOLIBY, IEpeyIl-
JIOTHSISI HOAMAaXOTHBINA TOPU30HT U OJIOKUPYS HHDUITB-
Tparuo. Takum 00pa3oM, CeIbCKOe X03SHCTBO OKa3bl-
BaeTCs B IBOMCTBEHHOH POJIM: OHO SIBJIIETCS TIABHBIM
MOCTPAZaBIINM U OCHOBHBIM HCTOYHHKOM 3PO3UOHHOMN
OTTaCHOCTH.

B stux ycnoBusx tpebyercs KapAWHAIBHBIN Iie-
PECMOTp MOAXOJO0B K MPOEKTUPOBAHUIO arpOCUCTEM.
H.C. ByrenuHn cripaBeuIinBO YKa3bIBaeT, 4YTO0 CeBO00O-
POT B DPO3HOHHO-ONACHBIX YCIOBHUSAX JOJKEH MHUHH-
MU3UPOBATh NEPHUOA OTCYTCTBUS PACTUTEIBHOTO MO-
KpoBa [3]. DTOro AOCTUraloT BKIIOYEHUEM B POTAIUIO

MHOT'OJIETHUX 000O0BO-371aKOBBIX TpaB, CO3JAFOLIUX
IJIOTHYIO IEPHUHY U YJIYUIIAOIIHUX CTPYKTYPY OYBBI.
Cupnepanus, IPOMEXYTOYHBIE U IOKPOBHBIE KYIBTYPHI
MO3BOJISIFOT COXPAHSATh «3EJIECHBIM MOKPOB) MpakTHie-
CKH KpYTJIOIOJUYHO, Tacsid YAApHYIO 3HEPTHIO J0XKIe-
BBIX Kallelb U TaJbIX BOI.

Orenka MacmTaboB U pa3paboTka KOHTpMEp He-
BO3MOXXHBI 0€3 COBPEMEHHBIX METOJIOB AMArHOCTHKU.
IToneBble METOABI — pa3pe3bl, CTOKOBbIE IUIOMAAKH —
OCTaIOTCSI OCHOBOM /ISl TOUHBIX KOIMYECTBEHHBIX JaH-
HbIX. OpnHako, kak oTMmeuaeT B.A. CHupuaoHBIUEB,
BO3pPAcTaeT poJib JAUCTAHIIMOHHBIX U TeO(U3UUECKUX
MeTo70B [4, ¢. 379]. CIIyTHHKOBBII MOHHUTOPWHT H
a’po(OTOCHEMKA OIIEPATHBHO BBIABISIOT OYard 3pO-
3UH M KapTorpadupyroT puCKH. ['eopamap u 37IeKTpo-
TOMOTpadust MO3BOJSIOT OIEHUTH MOIITHOCTH CMBITOTO
CJIOS M CTPOCHHE TTOICTHIIAIOMINAX TOopo 6e3 MaciuTad-
HBIX 3eMJISTHBIX PaboT.

ITocnencTust 3pO3UK BRIXOASAT 32 NMPEJIEIIbl CYIIIH,
3aTparvBas BOJHbIE SKOCHUCTEMBbI. TBEpIbIil CTOK, OC-
HOBHOIl HICTOUHHK KOTOPOTO — CMBITas IOYBa, BeJET K
3aMJICHUIO PYCEell, 03ep, BOAOXPAHWIHIL. DTO COKpa-
LIaeT UX MOJIE3HBIH 00BEM, OCIOXKHSIET CYI0XOJCTBO,
MOBBIIIAET MABOJKOBYIO ONAcHOCTb. B3BelieHHbIE
HAHOCBI PE3KO CHUKAIOT IPO3PAYHOCTh BOJIbI, YTHETAS
pa3BuTHEe (UTOIUTAHKTOHA — OCHOBBI TPOQUUECKON
uenu. Ocenast, OHU pa3pyLIAlOT HEPECTHIIMILA, 3aUIIH-
BalOT JOHHBIC OMOIIEHO3BI. KpoMe Toro, ¢ HOYBEHHBIMU
YacTUI[AMH B BOJOEMBI MOCTYMAIOT COPOMPOBaHHBIC
MIECTHIUABI U YIOOPEHMS, BBI3BIBAS SBTPODUKAIHNIO U
TOKCHYECKOe 3arpsi3HeHHE.

Knumarndeckne W3MEHEHHS BBICTYNAIOT —Kak
pUCK-MyJIbTUILIMKATOP. IIporHo3upyemslii pocT uH-
TEHCUBHOCTHU JINBHEH HANpsSMYIO YBEJINYHMBAET HEP-
THIO JOKJEBBIX Kamelb U 0ObeMBI CTOKA. YdJalleHHe
3acyX, Ha000pOT, UCCYIIACT ITOYBY, pa3pyIIaeT CTPYK-
TypY, emnas ee Ooliee ysI3BUMOH K ITOCIIEAYIOMEMY pa3-
MbIBY. TastHrEe MEp3J10ThI U CIBUTH B PEXKHUME CHETOTa-
SIHUSI aKTUBU3UPYIOT KPUOTE€HHBIE M CKJIOHOBBIE MPO-
neccel. Knumar  cTaHOBHUTCS — JOTIOJHUTEIbHBIM
JIpaiiBEpOM 3pPO3UH, YTO TPeOyeT KOPPEKIHH CyIIe-
CTBYIOIIMX 3aIlIUTHBIX CTPATETHH C Y4YEeTOM JOJTo-
CPOYHBIX CIICHAPHEB.

DKOHOMUYECKHE TIOCJIEACTBUS HOCAT KyMYJISTHB-
HBIN 1 4aCTO CKPBITHIN Xxapakrep. [Ipsmble yOBITKH-TIO-
Teps ypoxKas, 3aTpaThl Ha JOTOJHUTEIBbHbBIE yao0pe-
HUS, pACUUCTKY KaHAJIOB U Bo0eMOB. KocBeHHBIE MO-
I'yT OBITh MacIiTaOHee: CHIDKEHHE MPOJYKTUBHOCTH
9KOCHCTEM, NOTepsi OnopasHooOpasusi, ydalleHHe M
yCHUJIEHHE MaBOJKOB, 3aTPaThl HA JMKBHJALUIO OMOJ3-
Hel, aJleHne CTOMMOCTH 3eMeb. B rio6aiabHOM KOH-
TEKCTE 3PO3HUsl YrpoXKaeT IPOJOBOJILCTBEHHOH 0e3-
OTIaCHOCTH, OCOOCHHO B CTpaHAaX C OTPaHUYCHHBIMHU
pecypcamu [T IPOTHBO3PO3HUOHHBIX Mep.

[IpoTuBOAEHCTBIE 3p0O3UU TpPeOyeT MEXINCITH-
IUTMHAPHOTO MOX0/1a, CHHTE3UPYIOLIETO0 METOIBI IT0Y-
BOBE/ICHUS, arpOHOMHH, JIECOBOJCTBA, THAPOJIOTHU.
Heob6xonuMm mepexoa OT OTpaciaeBoro K JaHamagTHO-
9KOJIOTUYECKOMY YIIPABICHHIO, KOTJIa XO3sHCTBEHHAs
JESITEAbHOCTb MPOEKTUPYETCS UCXOASA U3 yCTOMUUBO-
CTH KOHKPETHBIX THUNOB MecTHOcTU. MHcTpymeHTOM
TaKOro IepPexXoJia MOTYT CTaTh CUCTEMBI TOUHOTO 3€M-
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Jenenys, TMO3BOJISIONHe TU(PepeHIIMPOBAHHO 00pa-
OaTpIBaTH TOJIS C Y4eTOM penbeda, CBOMCTB MOYBHI U
CTETICHH PHCKAa.

[IpaBoBO€ M WHCTHTYIHOHAIHHOE COIIPOBOXKIC-
HHUE CIIeyeT pacCMaTPHUBATh KaK OOS3aTEIBHBIN dire-
MEHT CHCTEMBl IPOTHBOAPO3MOHHOTO YIIPaBICHUS.
HeoOxonnMo nmanpHeimee COBEPIICHCTBOBAaHHE 3€-
MEJIBHOTO M MPHUPOJOOXPAHHOTO 3aKOHOJATENbCTBA,
BKJIIOYAsi YTOUHEHUE TPeOOBAaHUN U yCUJICHUE PEXHU-
MOB PETYJIUPOBAHUS AJISl TEPPUTOPHIA C TOBBIIIEHHON
CTENeHbI0 pHUcKa Aerpanauuu. [IpuMeHenne SKOHOMHU-
YEeCKUX MEXaHHU3MOB, B TOM UHMCIIE IUIAaTHI 3a Jerpanaa-
IO 3eMellb, a TAaKKe MpPeHOoCTaBlcHHE CyOCHauii u
HAJIOTOBBIX TpedepeHInid cyObeKTaM, BHEAPSIOMINM
MTOYBO3AIUTHBIC TEXHOIOTHH, CTOCOOHO YCKOPUTH IIe-
pPexXol K YCTOMYUBBIM IPAKTHKAM 3€MIICTIONB30BAHMS.
DopMHUpPOBaHUE OTKPHITON U PETYISIPHO 0OHOBIIAEMOiT
CHUCTEMBI MOHUTOPHHTA COCTOSTHHS 3€MeITb CO3AACT J0-
Ka3aTeJIbHYI0 0a3y sl IPUHATHS YIPABICHUCCKUX pe-
NICHUH HA MYHHIIMIIAILHOM, PErHMOHAIBHOM U (ere-
PaTBbHOM YPOBHSIX.

IIpoceeTutenbckas pabora momkHa CcHOPMUPO-
BaTh HOBOE OTHOIIEHHE K MOYBE KaK K YS3BUMOMY U
>KUBOMY Hacyenuio. [loHnMaHue 3p03UOHHBIX MpoIlec-
COB JIOJDKHO CTaTh YacTHIO AKOJIOTHYECKOT0 00pa3oBa-
HUA. KpuTHdeckn BaKHO IEMOHCTPUPOBATE epMepam
U 3eMIICYCTPOUTEISIM SKOHOMHUYECKYIO Ienecoodpas-
HOCTB MPOPMIAKTHICSCKAX Mep: TIEPBOHAYATIBHEIC BIO-
JKCHHUS OKYIIAIOTCS COXpPaHEGHHEM IUIOAOPOAUS U
YCTOIYMBOCTH TIPOM3BOJICTBA B CPEIHECPOUHOH Iep-
criektuBe. OOMEH OIBITOM, JEMOHCTPAIMOHHBIE IIJI0-
IaJIK¥, KOHCYJIbTAIIHOHHBIE CIIY>KObI CIOCOOHBI CTaTh
KaTaJlu3aToOpaMH U3MEHEHU.

ITepcrieKTUBBI CBS3aHBI C BHEIPEHUEM WHHOBAIH-
OHHBIX TEXHOJIOTHA. ITO HOBBIE TOKPOBHBIE KYJIBTYPhI
C MOIIHOW KOPHEBOH CHUCTEMOM, OHMOIIOTUMEpHI s
BPEMEHHOTO 3aKPEIUICHHS [TOYB, IPOHBI JJISI MOHHUTO-
pUHTa ¥ TOYEYHOTO INPHUMEHEHHS CPEICTB 3aIIUTHI.
Bonpmoii moTeHMan y arpojieCOBOICTBA, HHTETPUPY-
IOIIETO JIePEBbs M KYCTAPHUKH B CEIIbCKOXO3SCTBEH-
HBIC JTAaHAIIAa(THL.

Takum 00pa3oM, dpo3usl MOYB SIBISIETCS HE JIO-
KaJIbHBIM SIBIICHHEM, & OJIHUM M3 KITFOYCBBIX (DAKTOPOB
npeoOpa3oBaHusi MPUPOAHBIX JaHAmapToB. Ee Biuns-
HU€ HOCUT CUCTEMHBIN M KacKaJHBIM XapakTep: crap-
Tyl C IeTpajaIiii TOYBEHHOTO MOKPOBa M MOpdoIoru-
YeCKWX HM3MEHEHHMH penbeda, Tporecc 3aTparuBaeT

BOJIHBII PEXUM TEPPUTOPHUH, COCTOSIHUE OMOPAa3HO00-
pa3us U yCTOHYUBOCTH 3KOCUCTEM B 1ienioM. Omnpenens-
omuM (PaKTOPOM YCKOPEHHS 3PO3HOHHBIX MIPOIIECCOB
BBICTYIIAE€T aHTPOIOTCHHAs HArpyskKa, MpekIe BCEro
CBsI3aHHAsI C HEPAIMOHAIBHBIMH MPAKTHKAMH B CEJlb-
CKOM H JIECHOM Xo3sicTBe. DddekTnBHOE MPOTHBO-
JIEHICTBUE BO3MOKHO NP NEPEXOJE K aIalTUBHON MO-
JIeTH JIaHa( THO-9KOJIOTHYECKOTO YIIPaBICHHUS, OIIH-
paromieiics  Ha  coYeTaHHe  arpoTEeXHUYECKUX,
JIECOMEJIMOPATUBHBIX U MH)XEHEPHO-TEXHHYECKUX pe-
LIeHNH. Pe3yapTaTHBHOCTD TAKUX MEpP B 3HAYMTEIBHON
CTENCHU OIpEJeNseTCs] HMHTErpanyeil COBPEMEHHBIX
WHCTPYMEHTOB MOHHTOPHHTA, Pa3BUTHEM NIPABOBBIX U
9KOHOMHYECKHX MEXaHU3MOB PETYJINPOBAHUS, A TAKKE
pacIIMpeHreM MEKIYHapOAHOTO HAYIHOTO M MPaKTH-
4ecKoro B3anmMojeHcTBHA. COXpaHEHHE IMTOYBEHHOTO
MOKPOBa KaK CTPAaTETHYECKOTO NPHPOIHOTO pecypca
JOCTHKAMO JIMIIb TPH KOMIUIEKCHOM W MEXIHCIH-
IUTMHAPHOM IMOJXO0JIE.
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METHODOLOGICAL FRAMEWORK FOR THE DEVELOPMENT OF REFLECTIVE
COMPETENCE AMONG IN-SERVICE TEACHERS

Abstract.

The growing emphasis on reflective practice within contemporary educational reforms has intensified the
need for methodological approaches that foster teachers’ reflective competence in systems of continuous profes-
sional development. Modern teacher education no longer focuses solely on updating methodological knowledge;
it also requires educators to critically analyse, regulate, and improve their professional activity through systematic
reflection. The purpose of this study is to provide a theoretical justification and structural organization of the
methodological conditions necessary for developing reflective competence among in-service teachers within the
framework of continuous professional development. The research particularly addresses the professional growth
of practicing English language teachers and highlights the role of reflection-oriented learning environments in
strengthening professional awareness and pedagogical self-regulation. The theoretical foundation of the study
integrates classical and contemporary concepts of reflective thinking, experiential learning, adult education, and
social learning theories. Based on theoretical synthesis and modelling, the study proposes an integrated model
aimed at supporting the development of teachers’ reflective competence. Within this framework, three interrelated
groups of methodological conditions are identified: organizational-pedagogical, psychological-pedagogical, and
didactic conditions. These conditions are operationalized through a staged model of professional development
consisting of preparatory, implementation, and reflective-evaluative phases. The model emphasises the facilitative
role of trainers, the creation of a psychologically safe learning environment, and the systematic application of
reflection-based pedagogical strategies, including collaborative dialogue, reflective journals, micro-teaching ses-
sions, and video-assisted lesson analysis. The practical significance of the study lies in its applicability for im-
proving teacher professional development programmes. The proposed model may serve as a methodological
guideline for training institutions, professional development providers, and educational authorities seeking to

strengthen the reflective capacity of English language teachers within ongoing professional learning systems.

Key words: reflective competence; teacher professional development; methodological framework; reflective
learning environment; adult education; in-service teacher education; Uzbekistan.

Introduction. In the process of ongoing moderni-
zation of educational systems worldwide, particular at-
tention is increasingly directed toward improving the
quality of continuous professional development for
teachers. Contemporary educational reforms highlight
not only the necessity of updating subject knowledge
and instructional methodologies, but also the im-
portance of strengthening teachers’ professional inde-
pendence, critical thinking abilities, and capacity for
conscious self-analysis of their pedagogical practice.
Within this perspective, reflective competence is pro-
gressively recognized as a fundamental element of
teacher professionalism and an essential condition for
long-term professional development.

Studies in pedagogy and teacher education
demonstrate that the mere accumulation of teaching ex-
perience does not inevitably result in professional
growth. Practical experience becomes a meaningful
source of professional learning only when it is system-
atically examined, critically analyzed, and reconsid-
ered. In the absence of reflective processes, teachers of-
ten rely on routine practices and established habits,
which can restrict their ability to respond effectively to
evolving educational demands, updated curricular
frameworks, and innovative pedagogical approaches.
Consequently, reflection performs a transformative
function by converting professional experience into

structured knowledge and supporting the continuous re-
finement of teaching practice.

The conceptual foundations of reflective learning
originate in the work of John Dewey, who defined re-
flective thinking as an active and deliberate intellectual
process closely linked with experience and problem
solving. Subsequently, David Schon expanded this per-
spective by introducing the notions of “reflection-in-ac-
tion” and “reflection-on-action,” emphasizing that pro-
fessional learning emerges through the critical analysis
of decisions made within complex and uncertain pro-
fessional contexts. David Kolb’s experiential learning
theory further reinforced the importance of reflection
by identifying reflective observation as a key phase in
the cycle through which experience is transformed into
knowledge. These theoretical contributions have signif-
icantly shaped contemporary perspectives on adult ed-
ucation and teacher professional learning.

Recent studies in the fields of andragogy and con-
tinuous professional development indicate that effec-
tive teacher training should be structured as a reflective
and dialogic learning process. Such an approach ena-
bles educators to critically reconsider their teaching
strategies, identify professional difficulties, and formu-
late pathways for professional improvement. Accord-
ingly, many professional development programs in-
creasingly incorporate reflection-oriented methods,
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such as case analysis, reflective journals, peer dialogue,
microteaching sessions, and the examination of video-
recorded lessons.

Nevertheless, the effectiveness of these pedagogi-
cal tools largely depends on the conditions under which
they are implemented. Although scholarly interest in
reflective practice has expanded considerably, limited
attention has been devoted to the systematic identifica-
tion of methodological conditions that ensure the co-
herent and purposeful development of reflective com-
petence within systems of in-service teacher education.
A substantial proportion of existing studies focuses pri-
marily on particular reflective techniques or instru-
ments, while the broader organizational, psychological-
pedagogical, and didactic conditions necessary for their
effective integration into professional development
frameworks remain insufficiently explored. This issue
becomes especially relevant in countries undergoing
systemic transformations in teacher professional devel-
opment, including Uzbekistan.

Literature Review. Reflection has traditionally
been regarded as a fundamental mechanism through
which professional experience is transformed into
meaningful learning. Early theoretical interpretations
characterized reflective thinking as an active and pur-
poseful process of inquiry that begins with a situation
of doubt or a problematic experience and proceeds
through systematic analysis and reasoning (Dewey,
1933/1998). This conceptualization was further devel-
oped in the field of professional education through the
distinction between reflection-in-action, referring to
thinking that occurs during professional activity, and
reflection-on-action, which involves retrospective ex-
amination of completed actions. These concepts high-
light how practitioners acquire professional knowledge
by critically reconsidering their decisions in complex
and uncertain contexts (Schon, 1983).

Within the framework of experiential learning the-
ory, reflection is considered a crucial phase connecting
concrete experience with conceptual understanding.
Through reflective observation, practical experience
can be interpreted, generalized, and transformed into
professional knowledge (Kolb, 1984). In the context of
teacher professional development, these theoretical
perspectives collectively support the view that reflec-
tive activity should be regarded not as an additional el-
ement of training, but as a structural component of sus-
tainable professional growth.

In the domain of teaching English as a foreign lan-
guage (TESOL/ELT), reflective practice is commonly
conceptualized as a multidimensional construct encom-
passing several interrelated processes: systematic ob-
servation of classroom events, interpretative analysis
grounded in professional knowledge, and informed de-
cision-making aimed at improving subsequent peda-
gogical actions (Farrell, 2018). From this standpoint,
reflective competence can be defined as the enduring
capacity to engage in purposeful reflection across dif-
ferent temporal stages of teaching—before, during, and
after instruction—as well as across different profes-
sional contexts, including individual practice, collabo-
ration with colleagues, and institutional environments.
Importantly, contemporary scholarship increasingly

conceptualizes reflection not solely as an individual
cognitive activity but also as a socially mediated pro-
cess shaped by professional dialogue, feedback mecha-
nisms, and collaborative reflection within communities
of practice (Wenger-Trayner & Wenger-Trayner,
2020). This shift from individual introspection toward
socially constructed learning corresponds with modern
professional development models that prioritize dia-
logue, mentoring, and collaborative professional com-
munities.

Research in the field of English language teaching
identifies a broad spectrum of reflective instruments
that support teachers’ professional awareness and ana-
Iytical depth. These tools include reflective journals,
analysis of critical incidents, professional portfolios,
peer observation, and structured discussion formats
(Boud et al., 1985; Farrell, 2018). Nevertheless, recent
studies emphasize that the mere presence of reflective
tools does not automatically lead to meaningful reflec-
tive practice. Teachers may limit their reflections to de-
scriptive accounts rather than analytical interpretation,
avoid addressing emotionally challenging aspects of
teaching, or fail to translate insights into practical
changes in classroom instruction unless supportive ped-
agogical conditions are established (Mann & Walsh,
2017). As a result, contemporary scholarship increas-
ingly adopts an ecological perspective on teacher re-
flection, suggesting that reflective competence devel-
ops most effectively when reflective tools are embed-
ded within a coherent professional learning
environment, supported by facilitative pedagogy and
sustained professional interaction.

Another emerging perspective conceptualizes re-
flection as a temporally extended and forward-looking
process. In this interpretation, reflective practice en-
compasses not only retrospective analysis of teaching
but also anticipatory reflection that informs lesson
planning and future pedagogical decisions. Empirical
investigations into the reflective practices of EFL
teachers illustrate how anticipatory reflection may oc-
cur both individually and collaboratively, particularly
when teachers participate in continuous, inquiry-based
dialogue that enables them to reconsider established
routines and develop alternative instructional strategies
(Burhan-Horasanli & Ortagtepe Hart, 2024).

A substantial body of literature in English lan-
guage teaching further indicates that collaborative
forms of professional learning—such as teacher devel-
opment groups, peer dialogue, and moderated online
discussions—can significantly deepen reflective think-
ing. These collaborative settings enable teachers to con-
sider diverse perspectives, justify pedagogical deci-
sions, and maintain accountability for implementing
changes in their practice (Farrell, 2018; Wenger-
Trayner & Wenger-Trayner, 2020). Recent empirical
studies in ELT contexts provide additional support for
this claim.

For instance, a longitudinal qualitative investiga-
tion involving in-service EFL teachers in Turkey con-
ducted by Burhan-Horasanli and Ortagtepe Hart (2024)
examined online discussions, reflective narratives, and
teacher interviews. The study demonstrated that reflec-
tive practice can simultaneously function at individual,
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collaborative, and collective levels when educators par-
ticipate in sustained dialogic interaction over time. The
findings indicate that collaborative reflection not only
facilitates the evaluation of past teaching practices but
also stimulates prospective pedagogical transfor-
mation.

Similarly, research exploring structured reflection
cycles among EFL teachers suggests that guiding edu-
cators from initial descriptive observation toward
deeper interpretative reflection and pedagogical plan-
ning can strengthen their engagement in reflective pro-
cesses and enhance the quality of reflective outcomes
(Aslan, 2022). Despite differences in research settings,
these studies converge on a shared conclusion relevant
to the design of professional development programs:
teacher reflection becomes more effective when profes-
sional dialogue is supported, norms of trust and open-
ness are cultivated, and reflective activities are sus-
tained rather than sporadic.

Video-based reflection is widely recognized as an
effective mechanism that enables teachers to observe
classroom interaction more objectively, identify im-
plicit instructional routines, and reconsider their peda-
gogical decisions. Lorantz et al. (2021) explored how
pre-service teachers enhanced their reflective capaci-
ties through virtual exchange programs that utilized
recorded synchronous sessions as stimuli for post-les-
son reflection and subsequent interviews.

Murphy Odo (2023) investigated the perceptions
of pre-service English teachers regarding video-based
peer feedback and found that participants used this
feedback to identify strengths and limitations in their
teaching, refine their professional judgment, and
broaden their repertoire of pedagogical strategies
through observation of their peers’ practices.

From the standpoint of andragogical theory, pro-
fessional education for adults should connect reflective
learning to authentic professional needs, encourage
learner autonomy, and establish conditions that enable
educators to take responsibility for their own profes-
sional development trajectories (Mitina, 1998). Empir-
ical evidence supports the view that teachers demon-
strate higher levels of engagement in reflective activi-
ties when they perceive reflection as a practical tool for
addressing real classroom challenges and improving
learning outcomes.

Taken together, the reviewed literature indicates
that reflective competence in English language teach-
ing develops through the interaction of three interre-
lated elements: the theoretical framework of reflection,
practical reflective tools (such as journals, case anal-
yses, microteaching, and video observation), and facil-
itating conditions that include organizational support,
psychological safety, facilitative pedagogy, and coher-
ent didactic design. Recent empirical research in ELT
contexts (Aslan, 2022; Burhan-Horasanli & Ortagtepe
Hart, 2024; Lorantz et al., 2021; Murphy Odo, 2023)
demonstrates that collaborative dialogue and the use of
video materials can substantially enrich reflective
learning when these practices are systematically orga-
nized over time. Nevertheless, many existing studies
remain focused on specific tools or isolated contexts

and provide limited systematization of the methodolog-
ical conditions required to integrate reflection-oriented
practices into sustainable professional development
frameworks. This limitation substantiates the relevance
of the present study, which seeks to identify the organ-
izational, psychological-pedagogical, and didactic con-
ditions necessary for the effective development of re-
flective competence within teacher professional devel-
opment systems.

Aim. The purpose of this study is to provide a the-
oretical substantiation and systematic organization of
the methodological prerequisites necessary for
strengthening teachers’ reflective capacity within the
framework of in-service teacher education. In order to
achieve this purpose, several intermediate research ob-
jectives are addressed: (a) to analyze international the-
oretical and empirical research devoted to reflective
practice in teacher professional development; (b) to
conceptualize reflective competence as an integrated
professional characteristic of practicing educators; (c)
to identify and theoretically substantiate the organiza-
tional-pedagogical, psychological-pedagogical, and di-
dactic conditions that promote the effective develop-
ment of reflective competence; and (d) to structure
these conditions within a coherent model applicable to
professional development programs designed for Eng-
lish language teachers.

Methodology. The study employs a theoretical re-
search design based on qualitative analytical ap-
proaches widely used in pedagogical and educational
scholarship. Considering the conceptual orientation of
the research, the methodological framework relies on
conceptual analysis, comparative analysis, and theoret-
ical modeling rather than on the collection of empirical
data. The theoretical foundation of the research draws
upon classical and contemporary theories of reflection
and professional learning, including frameworks of re-
flective thinking, experiential learning, adult education
(andragogy), and social learning theory. Among the
principal theoretical perspectives utilized are the con-
cept of reflective thinking as a mechanism for learning
from experience, models of professional reflection oc-
curring during and after action, experiential learning
cycles, and socio-constructivist interpretations of pro-
fessional development. These theoretical positions pro-
vide the conceptual basis for interpreting reflective
competence as a dynamic and multi-component profes-
sional capacity.

At the initial stage of the research, a systematic re-
view of international and national scholarly literature
on teacher reflection and reflective competence was
conducted. Academic journal articles, monographs, and
doctoral dissertations published predominantly in Eng-
lish were examined in order to identify dominant theo-
retical perspectives, recurring methodological ap-
proaches, and existing limitations in the organization of
reflective professional development for teachers. Par-
ticular attention was given to recent empirical studies
within the field of English language teaching that ex-
plore collaborative reflection, video-based reflection,
coaching practices, and mentoring strategies.

During the second stage, a comparative analysis of
existing models and practical approaches to reflective
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professional development was undertaken. This analyt-
ical procedure made it possible to determine common
structural characteristics and enabling factors that influ-
ence the effectiveness of reflective approaches within
in-service teacher training systems. As a result of this
analysis, the methodological conditions facilitating the
development of reflective competence were classified
into three interrelated categories: organizational-peda-
gogical, psychological-pedagogical, and didactic con-
ditions. Each of these categories was examined with re-
gard to its functional significance, its role within pro-
fessional learning environments, and its contribution to
the enhancement of teachers’ reflective capacity.

At the final stage of the study, theoretical model-
ing was applied to construct an integrated framework
for the implementation of reflective competence devel-
opment within in-service teacher education programs.
The proposed model synthesizes the identified method-
ological conditions and arranges them within a staged
structure that corresponds to the logic of adult learning
and professional growth. The resulting framework is in-
tended to provide a conceptual foundation for the de-
sign, implementation, and further improvement of re-
flection-oriented professional development courses for
English language teachers.

Results. Based on a theoretical and comparative
examination of international and national studies de-
voted to teacher reflection and professional learning,
the study identified and systematized a set of methodo-
logical conditions that support the effective develop-
ment of reflective competence among in-service teach-
ers. These conditions were classified into three interre-
lated categories: organizational-pedagogical,
psychological-pedagogical, and didactic conditions.
Such classification corresponds to the principles of
adult professional learning and is consistent with con-
temporary interpretations of reflective practice in
teacher education (Schon, 1983; Farrell, 2018; Wenger-
Trayner & Wenger-Trayner, 2020).

The organizational-pedagogical conditions refer
to the structural and institutional framework that ena-
bles reflective learning within professional develop-
ment programs. These include the creation of a reflec-
tion-oriented learning environment in teacher training
courses, the transformation of the trainer’s role from a
transmitter of knowledge to a facilitator of reflective di-
alogue, and the provision of institutional support for re-
flective learning both during and after training. Previ-
ous studies indicate that reflective practice becomes
sustainable when it is embedded in coherent program
design, supported by allocated time for reflective activ-
ity, and recognized by institutional leadership as a core
professional value (Kolb, 1984; Burhan-Horasanh &
Ortactepe Hart, 2024).

Psychological-pedagogical conditions relate to
teachers’ internal readiness for reflection and the inter-
personal climate within professional learning settings.
These conditions include the development of reflective
dispositions, psychological safety, mutual trust, and
open communication among course participants. Re-
search on adult education and teacher professional
learning demonstrates that educators engage more
deeply in reflection when they perceive it as relevant

for addressing authentic professional challenges and
when reflective dialogue occurs within a supportive,
non-judgmental environment (Mitina, 1998; Mann &
Walsh, 2017; Farrell, 2018).

Didactic conditions involve the deliberate selec-
tion and systematic implementation of instructional
strategies, methods, and learning tools that stimulate re-
flective thinking. Such strategies include pedagogical
case analysis, reflective journals, microteaching ses-
sions, video-based lesson analysis, peer feedback, and
coaching practices. Empirical research in English lan-
guage teaching indicates that these approaches signifi-
cantly strengthen reflective awareness when applied in
a structured and continuous manner with clear analyti-
cal guidance rather than being used occasionally or in
isolation (Aslan, 2022; Loranc et al., 2021; Murphy
Odo, 2023).

Taking these methodological conditions into ac-
count, the study developed an integrated theoretical
model for fostering reflective competence within in-
service teacher training. Within this model, reflective
competence is conceptualized as a dynamic and multi-
faceted professional capacity that develops through
continuous interaction between experience, reflection,
dialogue, and professional action. The model is
grounded in theories of experiential and reflective
learning, which describe professional learning as a cy-
clical process involving experience, analysis, concep-
tualization, and transformation of practice (Dewey,
1933/1998; Kolb, 1984; Schon, 1983).

The proposed framework integrates the three
groups of methodological conditions into a unified sys-
tem and operationalizes them through a phased struc-
ture of professional learning. This structure ensures co-
herence between theoretical principles and practical
implementation. Although each group of conditions
performs a specific function, together they constitute a
comprehensive framework that supports the systematic
development of reflective competence. The theoretical
modeling process led to the identification of three suc-
cessive stages of reflective competence development
within in-service teacher education programs: prepara-
tory, main, and reflective-evaluative stages.

The preparatory stage establishes the organiza-
tional and psychological foundation necessary for re-
flective learning. At this stage, teachers’ initial reflec-
tive dispositions are assessed, training content is de-
signed to include reflective components, and trainers
prepare to facilitate reflective dialogue. Research in
adult education suggests that clear explanation of ob-
jectives, expectations, and professional relevance at the
beginning of training increases teachers’ engagement in
reflective activities and strengthens motivation for pro-
fessional self-development (Mitina, 1998; Farrell,
2018).

The main stage constitutes the central phase of re-
flective development. During this stage, teachers par-
ticipate in structured reflective activities integrated into
professional learning modules. These activities include
analysis of pedagogical cases, reflective seminars, mi-
croteaching practice, collaborative dialogue, and video-
based lesson analysis. Empirical research in English
language teaching shows that reflection becomes
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deeper when teachers analyze their own instructional
artifacts and engage in structured discussions with col-
leagues and facilitators, which allows them to articulate
assumptions, evaluate pedagogical decisions, and con-
sider alternative instructional strategies (Loranc et al.,
2021; Burhan-Horasanli & Ortagtepe Hart, 2024).

The reflective-evaluative stage focuses on consol-
idating reflective experiences and integrating reflective
practices into teachers’ ongoing professional activity.
At this stage, educators evaluate their professional de-
velopment, reflect on changes in their instructional ap-
proaches, and formulate further professional learning
goals. Reflective journals, self-assessment instruments,
and peer feedback mechanisms are used to support the
continued application of reflective skills beyond the
training context. Research demonstrates that post-train-
ing reflection contributes to the sustainability of profes-
sional learning and supports the development of a re-
flective professional identity (Murphy Odo, 2023;
Wenger-Trayner & Wenger-Trayner, 2020).

The main theoretical outcome of the study lies in
conceptualizing reflective competence development as
a sequential and condition-dependent process embed-
ded within in-service teacher training. The proposed
model demonstrates that reflection-oriented pedagogi-
cal methods become most effective when supported
simultaneously by organizational structures, psycho-
logical readiness, and coherent didactic design. By in-
tegrating theoretical foundations with contemporary
empirical findings in English language teaching, the
study provides a structured framework suitable for de-
signing and improving reflection-oriented professional
development programs.

Discussion. The analysis conducted in this study
demonstrates that reflective competence within teacher
professional development cannot be reduced to the iso-
lated use of reflective techniques or occasional reflec-
tive exercises. Instead, reflective competence emerges
as a complex process shaped by the broader contexts in
which educators learn, collaborate, and interpret their
professional experiences. Accordingly, the proposed
model shifts analytical attention from individual reflec-
tion tools toward the learning environment that enables
their meaningful use.

This orientation corresponds with contemporary
perspectives that conceptualize reflection as a socially
situated practice rather than merely an internal cogni-
tive activity. Research in English language teaching
and teacher professional development consistently in-
dicates that reflective processes become deeper and
more sustainable when they are embedded within insti-
tutional practices and supported through dialogue, col-
laborative inquiry, and shared meaning-making within
professional communities (Farrell, 2018; Wenger-
Trayner & Wenger-Trayner, 2020). The model devel-
oped in this study aligns with these perspectives by
demonstrating how organizational, psychological, and
didactic factors interact to sustain reflective profes-
sional learning over time.

Organizational-pedagogical conditions play a par-
ticularly important role in shaping reflective learning
environments. Previous studies have emphasized the
influence of program design, institutional leadership,

and trainers’ professional attitudes on the outcomes of
teacher professional development. The findings of the
present study suggest that reflective competence devel-
ops most effectively when trainers act as facilitators of
inquiry rather than as traditional transmitters of
knowledge. Such an approach corresponds with
Schon’s (1983) interpretation of professional learning
as a dialogic process of exploration and discovery and
also supports Kolb’s (1984) view that reflection be-
comes meaningful when embedded within structured
experiential learning environments. Without such insti-
tutional support, reflective practices risk becoming in-
consistent or remaining at a superficial descriptive
level.

Equally important are the psychological-pedagog-
ical factors that shape teachers’ willingness to engage
in reflective processes. Motivation, trust, and psycho-
logical safety determine whether teachers perceive re-
flection as a meaningful professional tool or as an ex-
ternally imposed requirement. Adult educators are
more inclined to participate in reflective dialogue when
the process is directly connected to their current profes-
sional needs and when the learning environment en-
courages openness rather than evaluation (Mitina,
1998). Studies in English language teaching further in-
dicate that reflective discussions become more analyti-
cal and self-critical when educators are able to express
uncertainty, doubts, or unsuccessful experiences with-
out fear of negative judgment (Farrell, 2018; Mann &
Walsh, 2017). These findings confirm that reflective
competence cannot be developed solely through formal
instructional requirements.

Recent empirical research also supports the di-
dactic dimension of the proposed model. Studies exam-
ining video-based reflection, peer feedback, and collab-
orative lesson analysis in English language teaching
demonstrate that reflection becomes more effective
when teachers engage with concrete representations of
their own classroom practice and receive structured an-
alytical guidance (Aslan, 2022; Loranc et al., 2021,
Murphy Odo, 2023). The innovative aspect of the pro-
posed model lies not in introducing new reflection tools
but in integrating existing tools into a coherent and sys-
tematically organized learning process. By sequencing
reflective activities and linking them across stages of
professional development, the model addresses a limi-
tation frequently observed in earlier studies, where re-
flection methods were implemented separately and
without coordination.

The staged structure of the model, including pre-
paratory, main, and reflective-evaluative phases, also
introduces an important temporal dimension to the or-
ganization of reflective learning. This structure reflects
the cyclical logic of experiential learning, in which ex-
perience is continuously reconsidered, reinterpreted,
and transformed through reflective processes, as de-
scribed in Kolb’s (1984) learning cycle. Furthermore,
the model corresponds with contemporary research in
English language teaching that highlights reflection-
for-action and collaborative inquiry as key mechanisms
for pedagogical innovation (Burhan-Horasanli &
Ortagtepe Hart, 2024).
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By incorporating diagnostic and consolidation
stages, the model also strengthens the sustainability of
reflective practice beyond the training environment.
The study thus contributes to the theoretical under-
standing of reflective competence development among
teachers by proposing a structured conceptual frame-
work that can guide both the design and evaluation of
professional development programs for English lan-
guage educators.

The relevance of this framework becomes partic-
ularly evident in rapidly evolving educational systems.
In Uzbekistan, teachers are currently confronted with
simultaneous transformations, including curriculum re-
form, digitalization of education, and the introduction
of new pedagogical standards. Within such contexts,
reflective competence functions as a crucial profes-
sional capacity that enables teachers to interpret educa-
tional changes, adapt their teaching strategies, and
maintain continuous professional learning. Conse-
quently, the proposed model contributes both to the
scholarly discussion of reflective practice and to the
broader objective of strengthening the effectiveness
and sustainability of teacher professional development
systems.

CONCLUSION. The present study has provided
a theoretical substantiation of a system of methodolog-
ical conditions aimed at fostering the development of
teachers’ reflective competence within in-service
teacher education. By interpreting reflective compe-
tence as a phased and condition-dependent process, the
research moves beyond approaches that focus narrowly
on individual reflection tools. Instead, it proposes a
comprehensive conceptual framework in which organ-
izational arrangements, psychological readiness, and
didactic structuring are integrated into a unified model
of professional development.

The principal theoretical contribution of the study
lies in the systematic organization of reflective compe-
tence development through the interaction of three mu-
tually connected groups of conditions: organizational-
pedagogical, psychological-pedagogical, and didactic.
Unlike approaches that treat reflective activities as iso-
lated techniques, the proposed framework demonstrates
that reflection-oriented strategies achieve meaningful
results only when they operate within a supportive in-
stitutional environment, are guided by dialogic peda-
gogical practices, and are embedded within a coherent
instructional design. The introduction of a staged de-
velopmental structure—comprising preparatory, main,
and reflective-evaluative phases—also strengthens the
theoretical explanation of reflective competence for-
mation by aligning it with the temporal logic of adult
professional learning.

From a practical perspective, the findings offer a
conceptual basis for the improvement and moderniza-
tion of in-service teacher training programs, particu-
larly those designed for English language educators.
The suggested model may assist professional develop-
ment centers, teacher education institutions, and pro-
gram designers in structuring reflection-oriented learn-
ing activities, selecting appropriate pedagogical meth-
ods, and clarifying the facilitator’s role in supporting
teachers’ professional inquiry. Incorporating reflective

practices—such as case analysis, video-based reflec-
tion, microteaching sessions, and peer dialogue—
within a systematically organized program not only
strengthens teachers’ awareness of their professional
actions but also encourages the pursuit of autonomous
professional growth.

The outcomes of the research also carry implica-
tions for educational leadership and policy develop-
ment. When educational authorities and school admin-
istrators recognize reflective competence as a central
dimension of teacher professionalism, reflective prac-
tices can extend beyond formal training courses and be-
come embedded in everyday professional culture. Such
support may take the form of professional learning
communities, mentoring systems, and continuous
coaching initiatives. Institutions that encourage these
forms of collaborative learning contribute to the sus-
tainability of reflective development and promote a cul-
ture of continuous professional improvement.

Although the present research is primarily theoret-
ical in nature, it outlines several directions for further
scholarly inquiry. Future empirical investigations may
focus on testing the proposed model within diverse ed-
ucational contexts, examining how teachers’ reflective
competence evolves over extended periods, and explor-
ing potential relationships between teachers’ reflective
abilities and student learning outcomes. Longitudinal
studies and mixed-method research designs could pro-
vide deeper insights into how the identified methodo-
logical conditions function in practice and how they can
be adapted to different professional development envi-
ronments.

Overall, the proposed theoretical model advances
the academic discussion of reflective practice in teacher
education while offering practical guidance for enhanc-
ing the effectiveness and sustainability of in-service
teacher training. By positioning reflective competence
as a fundamental objective of professional development
and by identifying the conditions necessary for its sys-
tematic formation, the study contributes to addressing
contemporary educational challenges and supports the
preparation of teachers who are capable of acting as re-
flective and proactive agents of professional transfor-
mation.
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TEACHERS’ OCCUPATIONAL EXHAUSTION IN THE CONTEXT OF CONTEMPORARY SOCIAL
CHALLENGES: PSYCHOLOGICAL RESILIENCE AND ADAPTIVE STRATEGIES

bpunyesa O.

Iloooposcna A.

Hasuanvno-naykosuii incmumym « Ykpaincoka indceHepHo-nedazoiuna axademisy XapKiecbkoeo Hayio-
Hanvhoeo yHigepcumemy imeni B.H. Kapasina

MMPO®ECIMHE BUCHAKEHHS BUUTEJIB Y KOHTEKCTI CYYACHHMX COIIAJIBHUX
BUKJIMKIB: ICUXOJIOTTYHA CTIMKICTDh TA AJATITUBHI CTPATETII

Abstract

The article provides a comprehensive analysis of the problem of professional burnout among teachers as a
pressing challenge for the modern education system. It is argued that teaching is characterized by high levels of
emotional, cognitive, and social stress, which, in the context of contemporary education, the intensification of the
learning process, and the presence of martial law, significantly increases the risk of professional burnout. The
main factors contributing to burnout are considered, specifically emotional overload, excessive responsibility,
administrative burden, social instability, and a lack of support. Particular attention is paid to the role of psycho-
logical resilience and internal resources of the teacher's personality in counteracting professional burnout. It is
demonstrated that the ability to regulate emotions, self-reflect, adapt, and plan professional activities effectively
contributes to maintaining psychological balance and professional effectiveness, even under conditions of in-
creased stress. The article provides practical recommendations for developing the psychological resilience of
teachers, focusing on the introduction of practices such as emotional self-reflection, breathing and muscle relax-
ation, mindfulness, time management, and participation in professional support communities. The prevention of
professional burnout among teachers should be systematic and combine individual and organizational support
strategies, which is an essential prerequisite for maintaining the psychological health of teachers and the stability
of the educational process in the context of contemporary social challenges.

Anomauis.

Y cmammi 30iticneno Komnnexcrutll ananiz npobremu nPoghecitinozo 8ueopants nedazozie K aKmyaibHO20
BUKIUKY cyuacHoi cucmemu ocgimu. OOIPYHMOBAHO, Wo nedazo2iuna JisIbHICMb XapaKmepu3yeEmovcs UCOKUM
DpisHeM eMOYIliHO20, KOZHIMUBHO20 MA COYIATbHO20 HABAHMAIICEHHS, WO 3d YMO8 MOOepHi3ayii oceimu, iHmeH-
cughikayii HaBuUANLHORO NPOYeCcy Ma B0EHHO2O CMAHY 3HAYHO RIOBUUYE PUSUK DO3BUMKY NPOQPeciliHoeo 8uco-
paHus. Po3ensinymo OCHOBHI YUHHUKU, WO CHPUSIOMb GUHUKHEHHIO BUCOPAHHA, 30KpeMda eMOYiliHe nepeHanpy-
JHCEHHSl, HAOMIDHY BIONOBIOANLHICb, AOMIHICMPAMUBHE HABAHMAIICEHHS, COYIANbHY HecmabiibHicmb ma Oe-
@iyum niompumru. Ocobaugy yeazy npudileno poi NCUXON02IMHOI CMIUKOCMI Ma GHYMPIUHIX pecypcie
ocobucmocmi nedazoea y npomudii npogecitinomy gueopantio. Ilokazano, wo 30ammicms 00 eMoyilinoi pecyis-
yii, camoperexcii, adanmayii ma epexmusro2o niany8anus nPogecitinoi JiANbHOCMI CNpUsE 30epediceHHI0 NCu-
X0102i4H020 banancy ma npogeciunoi egpeKmusHOCmi Hagimb 3a yMo8 Ni08UWEHO20 CIMPECOB8020 HABAHMANCEHHSL.
Y ecmammi y3aeanvneno npaxmuuni pexomenoayii uyo0o po3eumxy NCUXoa02iuHol cmiukocmi nedaezozis, 30kpema
BNPOBAOINCEHHS NPAKMUK eMOYIUHOI camopehieKcii, OuxanvHoi ma m ‘830801 perakcayii, ycei0oMaeHOCI, YRpaes-
JUHHA YACOM T 3any4eHHs 00 NPo@ecitinux CniibHom RiOMpumKy. 3poOieHo BUCHOBOK, WO Npo@itakmuxa npo-
ecilinozo 6ucopanHs nedazocié MA€ HOCUMU CUCMEMHUU Xapakmep i NOEOHyeamu IHOUGIOYAlbHI ma Op-
2aHizayitini cmpamezii niOMPUMKU, WO € BANCTUBOIO NEPEOYMOBOI 30€PedCeHHs NCUXONI02IYHO20 300P08 ‘s nedd-
202i6 ma cmadiibHOCMI 0C8IMHBLO20 NPOYECY 8 YMOBAX CYHUACHUX COYLANbHUX BUKTUKIG.

Keywords: professional exhaustion; teachers; psychological resilience; internal resources; stress; exhaus-
tion prevention; educational process.

Knrouoei cnosa: npogeciiine sucopannus, nedazoeu; NCUxon02iuha cCmitKicms,; 6HYMpPIuHi pecypcu, cmpec,
npo@inakxmuka ueoOpants,; 0Ceimuil npoyec.

Introduction. Professional exhaustion among ed-  directly impacts the psychological well-being of teach-
ucators is a significant issue in modern education, as it ers, the quality of teaching, and the overall effective-
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ness of the educational process. Teaching is character-
ized by high emotional, cognitive, and social stress:
teachers constantly interact with large numbers of stu-
dents, respond to their individual needs, perform ad-
ministrative tasks, and ensure educational outcomes.
Increased demands on professional competence, the
need to implement innovative teaching methods, con-
tinuous self-improvement, and participation in addi-
tional professional activities create a significant work-
load, which over time can lead to chronic stress and the
development of experienced burnout.

The problem is particularly relevant in the context
of constant changes in the socio-political and economic
environment, when teachers are forced to adapt to new
requirements, respond quickly to transformations in the
education system, and solve complex tasks under time
pressure and resource constraints.

The modernization of the education system and in-
creased demands on teachers' professional activities
significantly affect the risk of burnout. The intensity of
the educational process, the increase in administrative
work, the introduction of distance learning, and the use
of new technologies all contribute to an increased cog-
nitive and emotional burden on teachers. Teachers are
often required to continually update their knowledge,
master new teaching methods, and monitor student per-
formance, which creates additional pressure and in-
creases the likelihood of emotional exhaustion. Of par-
ticular importance are the conditions of war and social
instability, which add a high level of anxiety and secu-
rity threats to professional burdens. Teachers have to
combine their professional duties with concern for their
own safety, support for students who are going through
traumatic experiences, and often ensuring the safety of
their own families. Such conditions significantly accel-
erate the development of emotional and cognitive ex-
haustion, reduce internal resources for recovery, and,
consequently, increase the risk of professional burnout
[1].

In the context of modern education, especially
during crises and military situations, the issue of timely
detection of burnout symptoms, the development of ef-
fective strategies to overcome it, and systematic sup-
port for teachers becomes highly relevant for ensuring
the quality of education and preserving the psycholog-
ical health of teachers.

Purpose of the article is to conduct a theoretical
and empirical analysis of professional exhaustion
among teachers, identify the main factors contributing
to its development in the context of education modern-
ization and martial law, and substantiate the role of psy-
chological resilience and internal resources in prevent-
ing and overcoming exhaustion.

Research results and discussion. A complex of
interpersonal, organizational, and socio-psychological
factors causes the development of professional exhaus-
tion in teachers. Among the main ones are a high level
of emotional stress associated with constant interaction
with students and the need to resolve conflict situations.
The intensity of the educational process, the increase in
administrative work, the pressure to achieve high learn-
ing outcomes, and the assessment of student perfor-

mance all contribute to additional stress. Increased re-
sponsibility for the success and safety of children, as
well as expectations from parents and administration,
significantly increases the psychological burden. Social
instability and crisis conditions, in particular war, are
becoming particularly relevant factors, as teachers are
forced to combine their professional duties with con-
cern for their own safety and support for students who
are experiencing traumatic experiences. Additional
triggers for burnout include a lack of support from col-
leagues and administration, insufficient autonomy in
decision-making, monotonous work, and limited op-
portunities for professional development.

Psychological resilience and personal resources
are key factors that enable teachers to counteract pro-
fessional burnout effectively. Psychological resilience
helps maintain emational balance in stressful situa-
tions, respond appropriately to professional difficulties,
and recover internal resources more quickly after emo-
tional exhaustion [2]. The primary personal resources
include self-regulation skills, effective activity plan-
ning, the ability to reflect and adapt, as well as a high
level of self-confidence and a sense of competence [3].
Educators who possess developed internal resources
can maintain motivation for professional growth, avoid
emotional distancing, and remain effective at work
even under high levels of stress [4,5]. Studies confirm
that the level of psychological resilience has an inverse
relationship with indicators of emotional exhaustion
and depersonalization: the higher the level of resilience,
the fewer manifestations of burnout, and the ability to
effectively self-support and use personal resources be-
comes a reliable mechanism for counteracting profes-
sional difficulties [6,2, 7]. Thus, the development of
psychological resilience and the strengthening of inter-
nal personal resources are important components of
comprehensive prevention and overcoming profes-
sional burnout among teachers.

Developing psychological resilience in teachers
requires systematic work aimed at raising awareness of
one's own emotional states, developing self-regulation
skills, and maintaining inner balance in the face of in-
creased professional stress. First of all, it is advisable to
introduce regular practices of emotional self-reflection
as an important tool for awareness and regulation of the
teacher's own psycho-emotional state. In particular,
keeping a diary of emotions or writing brief self-anal-
yses at the end of the working day enables teachers to
systematically record their emotions, identify situations
that cause stress, and become aware of their own ways
of responding to professional challenges. In the process
of such reflection, the teacher can analyze which events
during the day caused the most emotional stress, what
thoughts accompanied these experiences, and what ac-
tions helped or, conversely, made it more difficult to
overcome stress.

Regular use of written self-reflection helps to de-
velop the skill of distancing oneself from negative emo-
tions. It enables one to transition from spontaneous
emotional reactions to a more conscious and controlled
approach towards difficult situations. In addition, re-
cording positive results of professional activity, even
minor successes in working with students or effective
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pedagogical decisions, helps to strengthen the sense of
professional competence and maintain internal motiva-
tion. Over time, the practice of emotional self-reflec-
tion helps to reduce internal tension, prevents the accu-
mulation of emotional exhaustion, and forms more
adaptive strategies for responding to stressful situa-
tions. Teachers gradually develop the ability to recog-
nize signs of fatigue or emotional overload promptly
and take preventive measures to replenish their own re-
sources, which is a crucial condition for maintaining
psychological stability and preventing professional
burnout.

A crucial direction for strengthening teachers' in-
ternal resources is the purposeful development of emo-
tional regulation and self-control skills, which enable
them to effectively manage their own emotional reac-
tions in the face of increased professional stress. The
practical application of breathing relaxation techniques,
progressive muscle relaxation, and mindfulness exer-
cises helps to reduce the level of psycho-emotional
arousal, restore concentration, and increase overall per-
formance. In particular, breathing techniques such as
slow diaphragmatic breathing involve deep inhalation
through the nose using the diaphragm and slow exhala-
tion through the mouth, which activates the parasympa-
thetic nervous system and helps reduce the physiologi-
cal manifestations of stress. Regularly performing this
exercise for 3-5 minutes between classes or before the
start of the working day allows teachers to stabilize
their heart rate, reduce muscle tension, and restore emo-
tional balance after difficult teaching situations.

Special attention should be paid to developing a
positive professional self-image and increasing a sense
of competence. Regularly acknowledging one's own
achievements, recording successful teaching situations,
and receiving feedback from colleagues and students
help to strengthen professional self-esteem and internal
motivation. Such practices help teachers maintain a
sense of the significance of their work even under chal-
lenging conditions. A practical resource for developing
psychological resilience is also involvement in profes-
sional communities and support groups, where teachers
have the opportunity to exchange experiences, discuss
difficult situations, and receive emotional support. Par-
ticipation in training courses on stress resilience, emo-
tional intelligence, and self-help skills not only in-
creases professional competence but also helps to de-
velop more adaptive strategies for coping with stress
[8,9].

Thus, the combination of self-reflection, emo-
tional regulation, rational planning of activities, support
for positive professional self-esteem, and involvement
in professional communities creates conditions for the
development of psychological resilience and the
strengthening of the internal resources of the educator's
personality, which is an important prerequisite for the
prevention of professional burnout and the preservation
of psychological well-being.

The development of effective professional plan-
ning and time management skills significantly contrib-
utes to strengthening the psychological resilience of
teachers, reducing the level of chaos in their work, and
increasing their sense of control over their professional

situation. In practice, this involves clearly structuring
the working day with a preliminary allocation of time
for the main types of activities: teaching lessons, pre-
paring for classes, checking schoolwork, methodologi-
cal work, and rest. For example, a teacher can create a
daily or weekly plan with specific time limits for each
task, which helps avoid the accumulation of unfinished
business and reduces the feeling of overload.

An important practical tool is to prioritize tasks ac-
cording to the "important-urgent” principle, where key
professional tasks that are most important for the edu-
cational process are performed first. In contrast, less
important tasks can be postponed or delegated. For ex-
ample, preparing for a difficult lesson or working indi-
vidually with students with special needs is defined as
a priority activity, while completing additional docu-
mentation can be scheduled for less intense periods of
the day. Alternating intellectual work with short breaks
for recovery also contributes to the effective conserva-
tion of resources. The practice of taking short 5-10 mi-
nute breaks between classes or after completing com-
plex tasks allows teachers to regain their concentration
and reduce their level of psychological and emotional
stress. During this time, simple restorative activities,
such as walking down the hallway, performing breath-
ing exercises, or stretching muscles, can be beneficial.
Realistic planning, which takes into account one's own
physical and emotional capabilities, is critical. For ex-
ample, teachers can consciously limit the number of
complex tasks in a single day or refuse additional pro-
fessional commitments during periods of increased
workload. This approach helps to avoid excessive de-
mands on oneself, reduces the risk of chronic exhaus-
tion, and contributes to maintaining stable professional
performance in the long term.

Conclusions. The analysis reveals that profes-
sional exhaustion among teachers is a complex, multi-
dimensional phenomenon that develops under the influ-
ence of prolonged professional stress, high emotional
strain, and increasing demands on educational activi-
ties. This problem becomes particularly acute in condi-
tions of social instability and military action, when pro-
fessional challenges are compounded by factors such as
threats to safety, increased anxiety, and the need to pro-
vide psychological support to students. It has been
proven that psychological resilience and the internal re-
sources of the teacher's personality are key protective
factors in counteracting professional burnout. Devel-
oped skills of self-regulation, emotional reflection, ef-
fective activity planning, as well as positive profes-
sional self-perception contribute to reducing the level
of emotional exhaustion and depersonalization, main-
taining motivation for professional activity, and pre-
serving psychological well-being. It has been proven
that a comprehensive approach to burnout prevention
should combine individual self-support strategies for
teachers with systematic organizational and psycholog-
ical support from educational institutions. The imple-
mentation of such approaches is a necessary condition
for ensuring the stability of teaching staff and the qual-
ity of the educational process in the current crisis con-
ditions.
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OPTIMIZATION OF CORRELATION-EXTREME RADAR IMAGE PROCESSING ALGORITHMS

Abstract

Subject and Purpose of the Work. This study examines the statistical characteristics of radar probing signals
scattered by the Earth’s surface and noise. The aim is to develop a quasi-optimal algorithm for processing complex
radar signals for real-time object detection and identification.

Method and Methodology. The algorithm is synthesized using a method for estimating the mutual correlation
function between current and reference object images. The synthesis methodology is based on identifying informa-
tive signal components and constructing an objective function whose extremum yields the object coordinates and
enables their identification.

\Results. The algorithm performs correlation-based image processing in both detection and continuous track-
ing modes. In the detection mode, the objective function minimizes the probabilities of missed detection and false
alarm, whereas in the tracking mode it minimizes the coordinate estimation error. This is achieved by sequential
processing of the complex phase spectra of images along cross-sections of the two-dimensional spectra defined by
a finite set of rational angles. Expressions for these angles are derived. The proposed algorithm enables the pro-
cessing procedure to be implemented in several parallel channels, each computing the derivative of the mutual
correlation function at the central spectral cross-sections of the reference and current images.

Conclusion. A quasi-optimal correlation-extremum algorithm for processing radar images of the Earth’s
surface is developed. The transfer functions of the optimal filter are derived. A method for sequential computation
of the mutual correlation function between current and reference images using cross-sections of the two-dimen-
sional phase spectrum is proposed. The computational cost reduction coefficient relative to the optimal algorithm
is determined. Estimates of the false alarm probability in object detection and the root-mean-square coordinate
estimation errors are obtained.

Keywords: probing signal; noise; algorithm; correlation function; objective function; correlation-extremum
algorithm; optimal filter; mathematical expectation.

INTRODUCTION

The synthesis of algorithms for processing radar information in Earth remote sensing from airborne and
spaceborne platforms is based on the formation of radar images of the surface along the flight path of the carrier
(aircraft, satellite, etc.) using models of the radar field [1-3, 17, 18]. When constructing models of radar images
of the Earth’s surface, statistical data obtained from previous experiments are usually employed [4, 19]. In partic-
ular, the amplitude of signals scattered from the Earth’s surface (forests, cultivated fields, urban areas, water sur-
faces, etc.) is commonly described by a Rayleigh probability density distribution, while the phase is uniformly
distributed [4, 5, 19, 20]. The mean value and, consequently, the variance of the amplitude of signals reflected
from surface elements are determined by the specific radar cross-section of the background [6]. This specific radar
cross-section depends on the particular terrain observed by the onboard radar.

In addition to signals scattered from relatively homogeneous background areas, isolated objects may also be
present, whose reflected signals have significantly higher intensity and substantially exceed the background level.
Such objects may include power transmission line masts, vehicles, buildings, roads, bridges, and other individual
structures. The dimensions of background areas with nearly constant or slowly varying reflectivity are assumed to
be significantly larger than the spatial resolution cell of the radar. All these considerations must be taken into
account when selecting the criterion and constructing the objective function for the optimization problem associ-
ated with synthesizing algorithms for the secondary processing of radar images of the Earth obtained from airborne
radar signals. Moreover, it is desirable that the algorithm support operation both in the mode of object detection
during real-time image acquisition and in the mode of object identification and coordinate estimation.

1. JUSTIFICATION AND SELECTION OF THE OBJECTIVE FUNCTION FOR RADAR IMAGE
PROCESSING

Known correlation-extremum methods for estimating the coordinates of targets on the Earth’s surface in re-
mote sensing involve computing the two-dimensional spatio-temporal mutual correlation function between the
current radar image and a predefined reference image [7—9]. The implementation of an optimal method of such
processing, however, typically requires high computational resources, which can be a significant limitation when



https://doi.org/10.5281/zenodo.%2019035835

«COLLOQUIUM=JOURNAL» #6 (271) 2025 / PHYSICAL AND MATHEMATICAL SCIENCES 75

using small radar platforms. Consequently, quasi-optimal algorithms for radar image processing have attracted
considerable interest among remote sensing system developers [9-12].

In general, the synthesis of a quasi-optimal correlation-extremum algorithm includes the following stages:
determining the type of pre-processing applied to radar images, defining the optimality criterion and constructing
the corresponding objective function for the optimization problem, and selecting a method for finding its extre-
mum.

Typically, the images subject to processing contain redundant information, the removal of which, under rel-
atively low noise levels, does not reduce the probability of target detection or significantly increase errors in de-
termining their positions on the Earth’s surface. The permissible level of information reduction is determined by
the acceptable degree of degradation in the system’s noise immunity. In particular, the information reduction pro-
cess can be represented as a filtering procedure. In this case, the solution to the algorithm synthesis problem re-
duces to the synthesis of a filter transfer function that ensures the desired transformation of the input signals.

It should be noted, however, that reducing the information redundancy of spatio-temporal signals leads to
negative effects, such as a decrease in one of the most important system characteristics: the spatial resolution of
the resulting radar image. Therefore, the process of reducing information redundancy in remote sensing signals
should be closely related to the set of tasks for which the system is intended.

The selection of an optimality criterion and the construction of the objective function in algorithm synthesis
generally involve defining a probabilistic measure by which the degree of correspondence between the compared
images is assessed. In correlation-extremum processing of radar images, the mutual correlation function of the
current and reference images can be expressed as a mixed second-order central moment [13].

K (2,) = E{[s ()-E{s (O} [ (x+a,)-E{s (x+a)} ]} @
where S, (X), S, ( X) are the reference and current images, respectively; E {} denotes the mathematical

expectation operator; @, is the image shift along the x-coordinate.

If function (1) is normalized by its root-mean-square deviation a[-] , then the function below can be used as
the objective function of the optimization problem for the synthesis of a radar image processing algorithm.

a — Kl,l(ax)
K.z () O":Sr(X)]O'I:St(X)]I (2

The root-mean-square deviation of the function S, (X) [13] may also be used as an objective function.

Ks(a,)=E{s, (x)s (x+a,)}. ®)

2. SYNTHESIS OF A CORRELATION-EXTREMUM ALGORITHM FOR RADAR IMAGE
PROCESSING

When synthesizing an algorithm for processing radar images of the Earth's surface, it is necessary to take into
account that the algorithm must provide correlation processing of images both in the object detection and identifi-
cation mode and in the tracking (observation) mode. In the first case, the main characteristics of the algorithm are
the probability of target miss and the probability of false alarm. In this case, errors in determining the target loca-
tion play a secondary role. In the second case, the algorithm must primarily ensure high accuracy in estimating the
target location. Therefore, in the detection—identification mode the spatio-temporal objective function should pro-
vide the maximum ratio of the main-lobe level to the side-lobe levels. In the limiting case, the ideal form is a delta
function. In the tracking mode, the measurement of the object coordinates is performed using the derivative of the
cross-correlation function, which allows some widening of its main lobe. Obviously, it is advantageous to imple-
ment the algorithm in the spectral domain in order to exploit the advantages of fast Fourier transform (FFT) algo-
rithms. In the general case, the algorithm operates in two stages. At the first stage, preprocessing of the current
and reference images is performed in order to form images with reduced informational redundancy. Then, addi-
tional processing of the current image is carried out to obtain a correlation function with the narrowest possible
main lobe. Both of these stages can be represented as a linear filtering process, as shown in Fig. 1.
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Figure 1. Generalized structure of the radar image processing algorithm.

In Fig. 1, the following notations are introduced: S, (+) and S, (-) denote the reference and current images,

respectively; h, (-) and h, (-) denote the weighting functions of the first and second processing stages, respec-

tively. To reduce informational redundancy, a filter may be used whose output signal is represented as a set of
samples taken along radial lines originating from the coordinate origin and uniformly distributed over the interval
0...360°. In this case, the requirement of reducing redundant image information with a predefined nonuniformity
is satisfied without increasing the computational cost. The transfer function of the filter that provides such image
processing, using the filtering properties of the delta function, can be written in the following form.

H1<wx,a)y)=kimi5{gk(a)x,a)y)}d{fm(a)x,coy)}, (4

where g, (a)X ) a)y) is the equation of a bundle of straight lines, (a)x ) a)y) is the equation of concentric

circles with the center at the origin of coordinates, and @, , o, are the coordinates in the complex spectral domain.

Taking into account that the properties of the delta function extend to the two-dimensional case and to a finite-
dimensional sample set, function (4) can be written in the following form

Hz(a)x,a)y)=kZil:mZ:5{a)y —tg(@n,k)a)x}5{a)—ma)o}, (5)

where N is the number of straight lines in the bundle; 8, =7 /n, @ = (a)f +a)5) , @, is the Nyquist

sampling frequency [14]; p=W /@,, W is the highest frequency of the signal spectrum, S(a)x,a)y)

k=n/2.
The signal at the output of the filter with transfer function (5) can be written in the following form.

é(wx,wy) = S(a)x,a)y)mZ:kZillé{a)y —tg (Hn,k)a)x}5{a)—ma)0} (6)

and, as n tends to infinity, it asymptotically approaches the original signal.

At the second stage of processing, the algorithm must ensure such processing of the current image that the
cross-correlation function of the reference and current images degenerates into a delta function. In particular, the
current image at the output of the filter can be written as follows

s(xy)=58(xy)®h(xy), %

where &® denotes the convolution operation,
or in the spectral plane

S_t(a)X’a)y):ét(wX’wy)'HZ(wX’wy)' ®)
The cross-correlation function of the reference and the current images can be written as follows

r(xy)=s(xy)®5s(xy), 9)
or in the spectral plane

R(a)x,a)y)zSt(a)x,a)y)-Sr(a)x,a)y). (10)

Since the correlation function is required to approach a delta function, by representing the spectra in complex

form we obtain
5(xy)= <I)‘l{ S, (a)x,a)y)‘exp[j((o; +¢)§)} é:(wx,wy)‘exp[j ((er +go;)} H, (a)x,a)y)} ,(11)

where o {} denotes the operator of the inverse Fourier transform.

It can be easily shown that equation (11) is satisfied by a transfer function H2 (a)x ) a)y) of the following form
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Hz(a)x,a)y):[St(a)x,a)y)Sr (a)x,a)y)H : (12)

Thus, a device with the transfer function H2 (a)x ) a)y) represents a phase filter, at the output of which the

phase component of the complex spectrum of the image remains unchanged, while the amplitude spectrum is
normalized. The importance of the phase lies in the fact that it contains all the information about the displacement
of the target image.

Let the radar image S(X, y) have the spectrum S (a)x,a)y). The spectrum of the image shifted along the

x-axis by an amount a, and along the y-axis by an amount a, is calculated as follows

q){s(x—ax,y—ay)}: T Ts(x—ax,y—ay)exp[—j(a)xx+coyy)]dxdy, (13)

—00 —00

where CD{} denotes the Fourier transform operator.

After the change of variables X—a, =U, y— a, =V, equation (13) can be written as

d){s(x—ax, y—ay)} - T T s(u,v)exp[—j(a)x(u+ax)+(v+ay)ﬂdudv=

—00 —00

=$(@, 0, )exp| -i(va +0a,)] (14)
From equation (14) it follows that the displacement affects only the phase spectrum. The transfer function
(12) can be generalized by introducing a power exponent | in the denominator. Thus,

H, (000,)=[ |8 (000,)8, (0,0,) ] 15)

Thus, when =1, the cross-correlation function of the current and the reference images takes the form of a
delta function, and the algorithm operates in the search mode. For <1, the delta function broadens into a Gaussian
surface in the general case. This is convenient for implementing the tracking mode of the algorithm with a dis-
crimination characteristic determined by the derivative of the cross-correlation function of images with reduced
informativeness.

Thus, the quasi-optimal correlation-extremum algorithm for decision-making with respect to a target in the
current radar image is formulated as the solution of the following extremum problem

y,,m(ax,ay):%{q)1[§(wx,wy).§:(wx,wy)]}, (16)
x1 %y
where B

St(a)x,aoy):St a)x,a)y)HV (a)x,a)y),

§r(wx,wy)=5, (a)x,a)y)Hu (a)x,a)y),

H, (a)x,a)y)zzp;knlé'{a)y ~-otg (an)}é{a)—ma)o},

i 5{a)y -olg (an)}ﬁ{a)—ma)o}

Hv(a) a)y)=m:1k:1 ,

0<I<L k#n/2, p=W/aw, 6,=x/n.
In the general case, algorithm (16) corresponds to the search mode. In the non-search mode, the difference

consists in the fact that the target displacement values a,, a, are determined from the zero values of the first

partial derivatives of function (16) with respect to the parameters a, , a, as well as from the total derivatives with
respect to time. It is obvious that for 1=0 the algorithm becomes equivalent to the optimal correlation algorithm.
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3. FEATURES OF THE PRACTICAL IMPLEMENTATION OF THE RADAR IMAGE
PROCESSING ALGORITHM

Analysis of algorithm (16) shows that its implementation is associated with a number of difficulties arising
when processing images with a filter whose transfer function Hu (a)x ' a)y) is defined in the spectral domain.

Moreover, it is assumed that the image spectra are given not in Cartesian coordinates, but in polar coordinates.
That is, the Fourier spectrum of the image must be represented as

S(u,0)=27>_C,, (u)exp(-jnb), an
N=—o0
~ T -12 f .
where C,, (u) = J.an (p)J,(pu)dp. C,(p)=(2r) I s(p,¢)exp(—ing)de.
0 -

Transforming images given in polar coordinates requires the use of Bessel functions [15] and, in particular,
the application of the Hankel transform [16]. Clearly, the computational efficiency of operations involving these
functions is significantly lower than that of algorithms based on the fast Fourier transform.

One effective method for simplifying the correlation processing of two-dimensional arrays is the sequential
computation of correlation functions of the rows and columns of these arrays. In this approach, reducing two-
dimensional functions to one-dimensional functions significantly decreases computational costs. To implement
this method for image processing, one can select, as one-dimensional arrays, the sets of spectral component values

located along a line ¢ (60X , a)y) , computed according to equations (4) and (5). These spectral components repre-

sent central slices of the image spectrum, equally spaced over the interval of angles & € [0...3600] :

It is evident that by increasing the number of central slices of the spectra n, one can obtain a complete de-
scription of the radar image spectrum with any desired accuracy, and, correspondingly, a full representation of the
spatiotemporal cross-correlation function of the reference and current images. In this case, equation (16), which
represents the quasi-optimal algorithm, can be divided into n relations, each corresponding to the derivative of the
correlation function taken along the same angles of the central slices of the reference and current image spectra.

The zero of the derivative of the spatiotemporal correlation function determines the displacement o, of the slices,
and thus the displacement of the compared images along the direction of the angle @. To obtain the target dis-
placement in Cartesian coordinates, it is sufficient to perform correlation processing on only two spectral slices,
selected at arbitrary angles 6,,6, . If 6, <6,, the displacement is determined along the corresponding x or y
coordinate from the system of equations

27 73
a, ==*arccos| — (+6 +2zn | ¢, ==xarccos +6, +27n

A ' A ) (18)
A=, Icos(a, —6,) A, =a, Icos(a, - 6,)

where 4, =a,/cos(a), A, =a,/sin(a).
For small values of @and « , the approximate solution of system (18) takes the following form
a, —a,

n

a, =a, =a, -6 (19)

YR T g -
k— Y
Among the infinite set of angles at which the projections of image spectra are computed, a finite set of rational

angles can be identified, the use of which ensures a unique determination of the spectra with a minimal number of
projections. These angles can be calculated using the formula

0=arcg{T,/6,}, (20)
where 0=1,2,3,...,n; Tq , Gq , - are integers such that ‘Qq‘ <N, and n is the number of projection angles.
It turns out that if the angles 0q are chosen such that they are offset from each other by a right angle, this

allows the computation of simplified estimates of the displacements a,, a, using the following formulas
a(a)=ay,, c05(01) -y, sin(6q), @y
a,(q)=a,,_,SiN(6,1)—a, cos(6). 22)
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CONCLUSIONS

Thus, the considered radar image processing algorithm for target coordinate estimation allows a significant
reduction in computational costs. This is achieved by reducing the informational content of the images through the
formation of one-dimensional spectral projections and processing them using fast Fourier transform algorithms.

The computational cost reduction factor K, relative to the classical correlation-extremum algorithm, can be cal-

culated using the methodology presented in [21]. Figure 2 shows the dependence of the coefficient K on the size

of the processed images, while Figure 3 presents the root-mean-square value of the mismatch o, between the

current and reference images as a function of the distortion intensity. The distortion intensity is defined as the ratio
of the total number of image elements to the number of distorted elements when reducing the overall informational
content of the input image, which can effectively be considered as a parameter of the decision-rule accuracy.
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Figure 3. Image registration error as a function

Figure 2. Dependence of the coefficient K, on the size of ' fatll )
of distortion intensity.

the images.
As can be seen from Figure 2, the quasi-optimal algorithm provides at least an order-of-magnitude reduction
in computational costs when processing typical radar images. As performance criteria, one can use the probability

of false alarm P, in image registration and the root-mean-square error o, of alignment between the current and

reference images. In particular, the probability of a false registration alarm is understood as the likelihood that the
extremum of the target function is displaced from the true position by an amount exceeding a predetermined
threshold. The image alignment error is characterized by the root-mean-square value of the mismatch between the

current and reference images.

References

1. Kalmykov A.l.,, Sinitsyn Y.l., Tsymbal V.N.,
Sytnik, O. V., Information Content of Radar Remote
Sensing Systems from Space, Radiophysics and Quan-
tum Electronics, 1989. — V.32. —P.779 — 785.

2. Huadong Guo, Qingni Huang, Xinwu Li,
Zhongchang Sun,Ying Zhangb, Spatiotemporal Analy-
sis of Urban Environment Based on the Vegetation—Im-
pervious Surface-Soil Model, Journal of Applied Re-
mote Sensing, 8, no. 1, 2014, pp. 105-114.

3. J.R. Schott, Remote Sensing the Image Chain
Approach, Oxford University Press, 2007, 657 p.

4. J.A. Richards, Remote Sensing Digital Image
Analysis: An Introduction, Springer Verlag., 2013, 494

5. Sytnik, O.V., Kartashov, V.M Methods and
Algorithms for Technical Vision in Radar Introscopy,
Optoelectronics in Mashine Vision-Based Theories and
Applications” Ed. By Moises Rivas-Lopez // Gl
Global, Pennsylvania, 17033-1240, USA, 433p., 2019.

6. S.N. Konyukhov, V.l. Dranovsky, V. N.
Tsymbal, Radar Techniques and Facilities for On-line
Remote Sensing of the Earth from Aerospace Carriers,

Kharkov (Ukraine): Publishing house Sheynina O.V.,
2010, 428 p. ISBN 978-966-1536-57-8.

7. Sytnik, O.V., Methods and Algorithms of Sig-
nal Processing for Rescuer’s Radar, Palmarium Aca-
demic Publishing, Riga, Latvia, 73 p. 2018.

8. Yifeng He, Rui Zhang, Nan Ye, Digital Signal
Processing Technology for Real-time Compression of
Satellite Remote Sensing Images, 2024, SPG, 476 p.

9. C.H. Chen, Signal and Image Processing for
Remote Sensing (Signal and Image Processing of Earth
Observations), CRC Press, 2012, 620 p.

10. Levanon, N., & Mozeson, E. Radar Signal,
Hoboken, NJ: John Willey & Sons, Inc. 2004.

11. Taylor, J.D. Ultrawideband Radar. Applica-
tions and Design. Boca Raton, FL: CRC Press. Review-
Microwave Radar Sensing Systems for Search and Res-
cue Purposes, Sensors (Radar Radiomet. Sensors
Sensing), 2012, vol. 19, no.13, pp. 28-79.

12. Sytnik, O. V., Quasi-Optimal Receiver with
Non-Coherent Discriminators for Rescuer Radar, Jour-
nal of Communications Engineering and Networks,
2014, vol. 2, no. 2, pp. 55-62.



80 PHYSICAL AND MATHEMATICAL SCIENCES 7 «COLLOQUIUM=JOURNAL» #é (271). 2026

13. H. L. Van Trees Detection, Estimation, and
Modulation Theory: Detection, Estimation, and Linear
Modulation Theory, John Wiley & Sons, 2001.
DOI:10.1002/0471221082

14. A. Kipnis, A. J. Goldsmith, Y. C. Eldar, T.
Weissman, "Distortion rate function of sub-Nyquist
sampled Gaussian sources". IEEE Transactions on
Information Theory, 2016, 62 (1), pp. 401-429.

15. M. Abramowitz, I. A. Stegun, "Spherical Bes-
sel Functions”, Handbook of Mathematical Functions
with Formulas, Graphs, and Mathematical Tables, 9th
printing. New York: Dover, 1972, pp. 437-442.

16. A. D. Poularikas, The Transforms and Appli-
cations Handbook, Boca Raton Fla.: CRC Press, 1996.

17. Shunlin Liang and Jindi Wang, Advanced Re-
mote Sensing Terrestrial Information Extraction and
Applications, Academic Press, 2020, 986 p., DOI:
10.1016/C2017-0-03489-4

18. L. Wittstruck, B. Waske, T. Jarmer, Multi-
Modal Vision Transformer for High-Resolution Soil
Texture Prediction of German Agricultural Soils Using
Remote Sensing Imagery, Remote Sensing of Environ-
ment, 2025, v.331, DOl:
https://doi.org/10.1016/j.rse.2025.114985

19. Yuan B, Yu G, Li X, Li L, LiuD, Guo J, Li Y.
Reconstructing Long-Term Synthetic Aperture Radar
Backscatter in Urban Domains Using Landsat Time Se-
ries Data: A case study of Jing—Jin-Ji region. J Remote
Sens. 2024;4:01-72.

20. Lei Z, Xu F, Wei J, Cai F, Wang F, Jin YQ.
SAR-NeRF: Neural Radiance Fields for Synthetic Ap-
erture Radar Multiview Representation. IEEE Trans
Geosci Remote Sens. 2024;62:1-15.

21. Clary J. B., Russel R. F., All-digital Correla-
tion for Missile Guidance. — Proc. SPIE, 1977; v. 119,
p. 36-46.



https://doi.org/10.1016/j.rse.2025.114985

«COLLOQUIUM=JOURNAL» #& (271), 2026 J PHILOLOGICAL SCIENCES 81

PHILOLOGICAL SCIENCES

Elnara Zeynalova, PhD
Institute of Literature named after Nizami Ganjavi
Azerbaijan National Academy of Sciences
https://doi.org/10.5281/zenodo. 19035863
THE ARABIC QASIDAS OF FUZULI

Elnara Zeynalova, PhD
Instytut Literatury im. Nizamiego Gandzawiego
Narodowa Akademia Nauk Azerbejdzanu

ARABSKIE KASIDY FUZULIEGO

Annotation.

Muhammed bin Suleyman Fuzili (d. ca. 1556) composed qasidas in Turkish, Persian, and Arabic. While his
Turkish and Persian qasidas are widely studied, his Arabic qasidas have received relatively little scholarly atten-
tion. This article examines the twelve Arabic qasidas (eleven complete, one fragment, totaling 465 bayts/couplets),
discussing their textual transmission, poetic structure, and thematic content. The study showcases Fuzili’s profi-
ciency in Arabic metres, rhetorical techniques, and semantic intricacies. His qasidas reflect Sufi thought and
Shi ‘ite devotion, particularly to the Prophet Muhammad (%) and Imam ‘Ali (¢), as well as lyrical explorations of
earthly love. The study contextualises Fuzill's Arabic qasidas within his trilingual poetic heritage, emphasising
their integral role in appreciating the poet’s artistic and spiritual achievements. Consequently, these qasidas
should be studied alongside his Turkish and Persian poetry to gain a comprehensive understanding of Fuzili’s
poetic genius and his contributions to the literary traditions of the Islamic world. The article also touches upon
the poet's date of birth, which appears differently in various sources. Based on the date on a manuscript obtained
from the National Library of France (BnF), it emphasises the importance of revising this date.

Streszczenie.

Muhammad ibn Sulejman Fuzalt (zm. ok. 1556) tworzyl kasydy w jezykach tureckim, perskim oraz arabskim.
Podczas gdy jego kasydy tureckie i perskie sq szeroko badane, kasydy arabskie pozostajg stosunkowo stabo
opracowane w literaturze naukowej. Niniejszy artykul analizuje dwanascie arabskich kasyd (jedenascie
zachowanych w calosci oraz jeden fragment, lqcznie 465 bajtow/dwuwierszy), omawiajqc ich przekaz tekstowy,
strukture poetyckq oraz tres¢ tematyczng.

Badanie ukazuje bieglos¢ Fuzilliego w zakresie arabskich metrow poetyckich, technik retorycznych oraz
subtelnosci semantycznych. Jego kasydy odzwierciedlajq mysl sufickq oraz szyickqg poboznosé, zwlaszcza wobec
Proroka Muhammada () oraz imama ‘Aliego (1), a takze zawierajq liryczne refleksje nad mitoscig ziemskq.

Artykut umieszcza arabskie kasydy Fuziliego w kontekscie jego trojjezycznego dziedzictwa poetyckiego,
podkreslajgc ich integralng role w pelnym zrozumieniu artystycznych i duchowych osiggnieé poety. W zwiqgzku z
tym kasydy te powinny by¢ badane rownolegle z jego tworczosciq tureckq i perskq, aby uzyskac calosciowe
spojrzenie na geniusz poetycki Fuzilliego oraz jego wklad w tradycje literackie swiata islamu.

Artykut porusza rowniez kwestig daty urodzenia poety, ktora w roznych zrodtach podawana jest odmiennie.
Na podstawie daty znajdujqcej sie w rekopisie przechowywanym w Bibliotece Narodowej Francji (BnF) podkresia
sig koniecznos¢ rewizji tej daty.

Keywords: Fuzili, Arabic Poetry, Gasida, Bertels, Bandaroghlu.
Stowa kluczowe: Fuzili, poezja arabska, kasida, Bertels, Bandaroghlu.

Introduction: Muhammed bin Suleyman Fuzali
(d. ca. 1556) is recognized as one of the most prominent
poets of the classical Azerbaijani literature, composing
in Turkish, Persian, and Arabic. A scotish orientalist E.
J. W. Gibb (1857-1901) characterized Fuzuli's
trilingual creativity as follows: “He composed with
equal ease and elegance in Turkish, Persian, and
Arabic, his Turkish poems being highly favoured by the
critics of Rim, his Persian divan being the delight of
the poets of every land, his Turki pieces being recited
by the Mughals, and his Arabic bayts being famous with
the eloquent among the Arabs” (Gibb, 1904, p.72)

Although his Turkish and Persian works have been
extensively studied, his Arabic gasidas have received
comparatively little scholarly attention, despite being

important for understanding FuzalT’s literary and spir-
itual development. These gasidas were discovered by
chance in a manuscript at the Asia Museum (now the
Institute of Oriental Manuscripts) and were first studied
by the Russian scholar Evgenii Eduardovich Bertels. In
1930, he published preliminary information on these
gasidas and prepared critical editions of two of them
(the gasidas No. 1 and No. 6 in the Divan), translating
them into Russian in the process (Bertels, 1930, pp. 39—
71).

These texts have become more accessible thanks
to subsequent critical editions by Hamid Arasli in 1958
(Baku) and Abdul Latif Bandaroglu in 1994 (Baghdad).
Alongside these publications, research into Arabic
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gasidas also began. One of the scholars who has con-
ducted noteworthy research on Fuzuli’s qasidas is
Vejihe Feyzullayeva. While examining the poet’s
gasida production as a whole, she also addressed those
composed in Arabic. In 2012, Ruhengiz Jumshudlu be-
came the first researcher to conduct an extensive, inde-
pendent, scholarly study of these Arabic gasidas.

Although various sources in Tiirkiye mention
Fuzuli's Arabic works, they have not yet been the sub-
ject of a systematic and extensive investigation. Never-
theless, Ayhan Erdoghan translated and analysed two
gasidas (the qasidas No. 4 and No. 11 in the Divan) (Er-
doghan, 2010, pp. 171-181).

This study provides a succinct analysis of Fuzali’s
Arabic gasidas, covering their textual history, poetic
form, thematic content, and linguistic features.
Through an examination of these gasidas, the article
will seek to reconstruct the poet’s multilingual literary
vision, while also highlighting the spiritual and aes-
thetic significance of his Arabic poetry.

Main Text: Several scholars argue that Fuzili
possessed a complete Arabic Divan, and the surviving
gasidas represent fragments of that collection. For in-
stance, Hamid Arasli asserts that, besides the gasidas
known to contemporary scholarship — many still un-
published — Fuziili composed a separate Arabic Divan
(Arasli, 1958, p. 141). Similarly, Abdulkadir Karahan
indicates that the extant Arabic gasidas, though limited
in number, are excerpts from this Divan; medieval
sources such as Sadiqi and Bursali Mehmed Tahir also
corroborate the existence of Fuziili’s Arabic Divan,
sometimes exaggerating its extent to 30,000 (3000 [?])
bayts (Karahan, 2020, p. 245).

Motivated by these claims, we surveyed the man-
uscript catalogues of major libraries worldwide in an
attempt to locate Fuzuli’s Arabic works. Although this
search did not yield any new gasidas, we found a man-
uscript in the Bibliotheque Nationale de France that
contains four Arabic bayts attributed to Fuzilt (cote:
Persan 49; former catalogue numbers: 1675, O.13,
1682 and 1548). A comparison with editions by Arasli
and Bandaroghlu shows that these four bayts corre-
spond to couplets 11-14 of the second gasida.

Although the manuscript does not provide sub-
stantial new information on Fuzili’s Arabic qasidas, it
contains data relevant to his birth date, which remains
a matter of debate. While scholars such as Alessio
Bombaci (Aliyeva, 2025, p. 1058), and Hasibe Ma-
zioglu (Mazioglu, 2002, p. 2) propose 1480; A. Kara-
han (Karahan, 1989, p. 72), and Bandaroglu (Banda-
roglu, 1994, p. 5) suggest 1494 — a date also adopted by
the “Azerbaijan Literary History” and Bibliotheque Na-
tionale de France.

According to Edgar Blochet (1870-1937), the
manuscript was copied in 894 AH (1488 AD) by Der-
vish Yusuf ibn Ahmad ibn Muhammad al-Khorasani
al-Isfahani (Blochet, 1905, p. 86). This implies that
Fuzuli may have been born before 1480, a possibility
and that should be given careful consideration in future
biographical studies.

Scholars are familiar with twelve of Fuzili’s Ara-
bic gasidas (eleven complete and one fragment), total-
ling 465 bayts. Various researchers have documented

the distribution of bayts among the gasidas differently:
Y. E. Bertels numbered the gasidas and recorded the
number of bayts in each: No. 1 — 63, No. 2 — 51, No. 3
—43, No. 4 — 21, No. 5 — 30, No. 6 — 38, No. 7 — 27,
No. 8 — 27, No. 9 — 53, No. 10 — 52, No. 11 — 53, and
No. 12 (fragment) — 7 couplets (Bertels, 1962, p. 507).

Fuad Koprulu repeated Bertels's enumeration,
whereas A. Karahan reported a total of 470 bayts. Other
scholars, such as V. Feyzullayeva and R. Jumshudlu,
suggested totals of 465 (Feyzullayeva, 1985, p. 22) and
460 (Jumshudlu, 2012, p. 13), respectively.

Ayhan Erdogan’s view, however, is entirely dif-
ferent. He states: “The divan, consisting of a total of
516 couplets, comprises 12 gasidas together with the
final 7-couplet khatima. The lengths of the qasidas also
vary. Listed in order, the number of couplets in the
qasidas is as follows: 114-51-44-21-30-38-27-27-
53-52-52-7 = 516 bayts” (Erdoghan. 2010, p. 172).

However, the accuracy of the figures presented by
Erdoghan is open to doubt. This is because in the edi-
tions of Fuzali’s Arabic works prepared by both Arasli
and Bandaroghlu, there is no Arabic gasida consisting
of 114 couplets. In both editions, the first and longest
gasida comprises 63 couplets.

Our comparative analysis of the number of cou-
plets in the gasidas shows that the figures in the editions
prepared by Arasli and Bandaroghlu fully coincide, and
that these figures are identical to those provided by Ber-
tels, with the exception of two gasidas. Bertels counted
one couplet fewer in the third gasida and one couplet
more in the eleventh gasida. In fact, the third qasida
consists of 44 couplets, while the eleventh gasida con-
sists of 52 couplets.

Taking these corrections into account, the number
of couplets in Fuzili’s Arabic qasidas can be presented
as follows:

No. 1-63, No.2-51, No. 3-44, No. 4 - 21, No.
5 - 30, No. 6 — 38, No. 7 — 27, No. 8 — 27, No. 9 — 53,
No. 10 — 52, No. 11 — 52, and No. 12 — 7 couplets.

Thus, the total number of couplets in the gasidas
amounts to 465.

Eight of Fuzuli’s Arabic-language gasidas (nos. 1,
2,6,7,9,10, 11 and 12) are written in the tawil metre;
three (nos. 3, 4 and 5) in kamil; and one gasida (no. 8)
in wafir (Bertels, 1962, p. 508). These metres of ‘arud
were considered to be more characteristic of Arabic po-
etry. M. F. Koprulu notes that non-Arab (‘Ajam) poets
made very limited use of metres widely known among
Arabs, such as tawil, madid, basit, wafir, and kamil
(Koprulu, 1980, p. 134).

However, Fuzili did not use metres typical of
Turkish and Persian poetry, such as mudari* and mu-
jtass, but instead favoured those commonly used by Ar-
abic poets. Bertels explains this preference in two
ways:

1) Fuzuli perceived the rhythm of Arabic poetry
more clearly in these metres and sought to give his
gasidas an Arabic ‘character' by using them;

2) These heavy metres were more suited to the
solemn and ceremonial style of the gasida, leading him
to favour them (Bertels, 1962, p. 508).

However, given that another one of our classical
poets, Khagani Shirvani, who is considered a master of
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the gasida, also wrote in Persian using metres such as
madid, tawil, basit, wafir and kamil, which are consid-
ered “uncharacteristic of Persian poetry” Bertels's sec-
ond argument seems more convincing. In other words,
Fuzali did not attempt to impart an artificial Arabic
character to his works; rather, he favoured the metres
that were most appropriate to the genre of the works he
was composing.

The lack of diacritical marks, and vowels (harakat)
in classic Arabic texts is one of the factors that compli-
cates the translation process and leads to distortion. It
is worth mentioning a thought about the Arabic alpha-
bet by Abli Rayhan al-Birtini (973-1048), one of the fa-
mous scholars of the Middle Ages: “Arabic writing has
a great drawback. It contains letters identical in their
forms. They are easily confused, and there results the
need for diacritical marks to distinguish those letters
from each other, as well as the need for ways and
means to express the grammatical terminations at the
ends of words. Where these marks are omitted, the
meaning becomes obscured ” (Rosenthal, 1961, p. 22).
When religious texts are composed, potentially contra-
dictory points are carefully taken into consideration,
and in order to prevent misinterpretation or distortion,
such passages are provided with diacritical marks, and
vowels; in other cases, the texts are generally presented
without them. This situation may result in multiple
readings of a single word and, consequently, in differ-
ent translation variants. This also applies to Fuzili's
works.

As we mentioned earlier that Fuzili’s Arabic
gasidas were published by H. Arasli and A. L. Banda-
roghlu, though both editions contain certain inaccura-
cies. This explains why different translators interpret
certain bayts differently, for example, in the case of
Qasida No. 10, bayt No. 15:

o dlia i 5 a8 jali ol jla Jaal gl il

(Bandaroghlu, 1994, p. 113)

Koprulu interpreted the part of the bayt s s <tils
Jis el Jias if you were from Hillah and your land was
Babylon, and concluded that Fuzili was born in Hillah
and spent most of his life there. However, A. Karahan
and A. Golpinarli rightly objected to this idea.

Azerbaijani scholars have also translated the cou-
plet in various ways. Memmed Mubariz Alizadeh, for
example, produced the following poetic translation of
the bayt:

Your tongue is sweet, those meaningful eyes en-
chanting,
Has your homeland become Babylon to you, are
you a sweetmaker?

(Fuzili, 2005, p. 302)

V. Feyzullayeva did not consider this translation
to be accurate, and made the following suggestion:

Your tongue is sweet, your crooked gaze is en-
chanting,
You seem like Hillah, and your land is Babylon.

(Feyzullayeva, 1985, p. 41)

However, translating the phrase <tk Laljn the
first line as crooked gaze is inappropriate both
grammatically and semantically. This is because the
phrase is in the idafah construction (noun + noun)
structure in Arabic, whereas crooked gaze is a noun +

adjective phrase. Moreover, the phrase crooked gaze is
also semantically incompatible with the description
sweet-tongued, captivatingly beautiful. The correct
meaning of the phrase is as follows: Ll glance, <k
your eyes — the glance of your eyes.

The researcher rightly points out that translating
the word =~ as sweetmaker in the second line distorts
the meaning, and his proposed alternative translation is
open to debate. This is because, in Arabic, the absence
of a tashdid, (or shaddah) can completely change the
meaning of a word. Depending on the placement of the
tashdid in this couplet, the word > can be read in two
ways:

1. &> (hilld) — if there is a tashdid on both the letter
Idm and the letter yd.

This form is consistent with the edition by Banda-
roglu. Researchers such as Bertels (Bertels, 1962, p.
515), Feyzullayeva (Feyzullayeva, 1985, p. 41), and
Jumshudlu (Jumshudlu, 2012, p. 188) have preferred
this reading.

2. 1> (jewellery, adornment) — only if there is a
shaddah on the letter ya'.

In Arasli's edition, the couplet is written this way.
A. Erdoghan, who translated Fuzili's two Arabic
gasidas, adopted this reading:

Your tongue is sweet, even a single glance is en-

chanting.
You are like a jewel, and the place you live is
Babylon.

(Erdoghan, 2010, p. 177)

The city of Babylon, mentioned in the couplet, is
famous for its association with the magic of ancient
Mesopotamia. The Qur'an (Stirah al-Baqara, ayah 102)
also refers to Babylon's association with magic. The
motif of Babylonian magic features prominently in
Eastern literature. In my estimation, Fuzali also com-
pares the beloved's gaze to Babylonian magic and has
expressed that the sweet-tongued, enchanting beauty is
likened to a precious jewel found in the legendary Bab-
ylon:

Your tongue is sweet, your gaze enchanting;
you are like a precious jewel, and your dwelling
place is Babylon.

Despite their limited volume, the poet’s Arabic
works are rich in rhetorical devices, such as isti ‘arah
(metaphor), tashbih (simile), jinas (paronomasia), tibdaq
(antithesis), among others. According to early studies
on Fuzili, ishtigaq (derivational wordplay) is the most
frequently employed rhetorical device in his Arabic
gasidas (Bertels, 1962, p. 511; Jumshudlu, 2012, p.
177). Fuzili made extensive use in his works of words
derived from the same root yet conveying mutually
contradictory meanings. The poet’s pseudonym repre-
sents the most striking example of this practice. In its
first sense, the word fuzili denotes a person of
knowledge and virtue, while in its second sense it refers
to someone who speaks vainly or engages in idle talk.
In the preface to his Persian Divan, the poet explicitly
states that he adopted the pen name Fuzult precisely be-
cause of this dual meaning. One of his Arabic couplets
also alludes directly to this issue: .

Lo 381 J plimdlly alal fais Sl Jiliadll 3 alia 32

(Bandaroghlu, 1994, p. 73)
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My excellence in virtue is manifest;
Those who circulate my name under idle talk
(fudil) have erred.

Another example: the poet, employing words de-
rived from the same root l=_3, yet expressing completely
opposite meanings — tafrit (neglect) and ifiar (excess),
says:

o i) Lol 8 e juSia (iall Loy iy (8

(Bandaroghlu, 1994, p. 91)

My heart is broken by neglect of desire;
My body, weakened by excess of affliction.

Fuzuli’s couplet reflects the influence of Qur'anic
verses (Strah al-Furqan, ayah 67; Strah al-Isra ayahs
29 and 110) and resonates with the wisdom of ,54¥) &
Ly &Y 35158 Y dgdalsl — The best of deeds is the mod-
erate one; avoid both excess and negligence.

Fuzil’s Arabic qasidas are not merely literary
compositions; they also serve as poetic reflections of
Islamic thought, Sufism, and devotion to the Ahl al-
Bayt. Across the gasidas, one encounters both worldly
themes and spiritual, mystical sentiments. Some bayts
express love for the Prophet Muhammad (%) and “Ali
ibn Abi Talib (&), while others depict pure affection for
an earthly beloved, with its attendant suffering and
longing. Proper interpretation of these bayts often re-
quires reference to the Qur'an, authentic Hadith, and ex-
egesis.

The poet’s devotion to Shi‘ism and to Imam ‘Alt
(&) is evident throughout his work. In bayts that praise
Imam ‘Al (¢), Fuztili demonstrates a meticulous
adherence to religious sources, portraying the Imam’s
exalted status with profound erudition. Consider the
eleventh gasida, dedicated him:

gome 015 (o8 (88 JaSie JalS (s G5
S sy laila ) i aclidelha 5 lasm cpall ol A6

(Bandaroghlu, 1994, p. 120)

He is a perfect guardian and executor,
devout, pure, ascetic, and swift in acts of piety.

He established the structure of religion with gen-

erosity and obedience,
giving a ring to a poor man while in the state of
ruku .

The first bayt of the gasida praises the exalted sta-
tus of Imam “Ali (g). The phrase zahid muteserri‘ (the
hasty ascetic) in the couplet is linked to an authentic
(sahih) hadith. According to a narration from al-Bu-
khari: “I used to take the "Suhur" meal with my family
and hasten so as to catch the Fajr (morning prayer)
with Allah's Messenger (2)” (Bukhari: 577). This had-
ith reveals the qualities of a person who rushes to wor-
ship, possesses piety, and strives to fulfill religious ob-
ligations as quickly as possible. Fuzuli: 's characteriza-
tion of Imam ‘Ali (¢) as a “hasty ascetic” in the couplet
emphasizes his meticulousness in worship and sensitiv-
ity in servitude.

The second bayt describes the generosity and phi-
lanthropy of Imam ‘Ali (&) and recalls the Incident of
Giving the Ring While in Ruk‘u as evidence of this gen-
erosity: Imam ‘Alf (¢) gave the ring on his finger to a
poor man who approached him while he was in ruku
during prayer, without breaking his prayer. It is nar-
rated that this led to the revelation of ayah 55 of Stirah

al-Ma'idah: Your protector is only Allah, His Messen-
ger, and those who believe. They are those who pray
and give zakat while bowing down.

Classical exegeses explicitly state that this ayah
particularly refers to the virtue of Imam ‘Al (g).
Fuzilt's allusion to this event in his bayt confirms Imam
‘Ali (&) 's high position in Islamic society.

As well as being a poet of religious devotion,
Fuzili is also a lyrical poet. In his longest qasida, the
lyrical persona experiences profound emotional turmoil
in pursuit of love, undergoing pain and longing while
maintaining purity and virtue: )

G3m alall b Js GSI5aae DA b e el sk
Lial

(Bandaroghlu, 1994, p. 73)

My outward appearance indicates blame,

yet in my inner being, there is nothing but purity.

Some of the poet's couplets can be compared both
to the Emevi period's platonic love-exalting udhri po-
etry and to the Abbasid period's afif poetry, which oc-
cupies an intermediate position between udhri poetry
and explicit ghazals. Such poems typically begin with
complaints to Allah, accompanied by tears, anguish and
sorrow, as well as feelings of longing, reunion, sorrow
and joy, and complaint and contentment. These charac-
teristics are also evident in Fuzuli's ghazals. However,
the philosophical content typical of Fuzuli's ghazals is
not characteristic of Arabic ghazals, which have a sim-
pler effect. In other words, the love conveyed in
Fuzili's works can only be compared to that sung by
poets of pure, chaste love due to its purity and inno-
cence. Unlike Arab poets, Fuzili's love evolves and
carries philosophical meaning.

Conclusion: Thus, the 465 surviving Arabic bayts
of Fuzili allow modern scholars to appreciate a distinct
facet of his literary genius. Fuzali’s Arabic qasidas rep-
resent a distinct and integral component of his literary
corpus. Despite their relatively small number compared
to his Turkish and Persian works, they demonstrate
mastery of classical Arabic meters, rhetorical devices,
and semantic subtleties. Reflecting both spiritual devo-
tion to Imam ‘Al (¢) and the Prophet Muhammad ()
and lyrical explorations of earthly love, the gasidas
combine Sufi and ethical reflections with the artistic
rigour of classical Arabic poetry. Therefore, these
gasidas should be studied alongside his Turkish and
Persian poetry to gain a comprehensive understanding
of Fuzuli’s poetic genius and his contribution to the lit-
erary traditions of the Islamic world.
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Abstract

This article examines the didactic possibilities of developing oral speech in English within the Montessori
learning environment. In early childhood education, the formation of communicative competence in a foreign
language depends not only on the introduction of vocabulary and language structures, but also on the learning
conditions that support natural language acquisition and active communication. The Montessori educational en-
vironment, based on the principles of independence, prepared environment, and sensory-based learning, creates
favorable conditions for the development of children’s oral speech skills. The study analyzes how Montessori
materials, interactive activities, and child-centered teaching approaches contribute to the formation of English
speaking skills in preschool children. The article also highlights the role of communicative tasks, visual materials,
and practical activities in stimulating children’s motivation to speak and express their ideas in English. The find-
ings demonstrate that the integration of Montessori pedagogical principles with foreign language instruction can
effectively support the development of oral communication skills and enhance language learning outcomes in early

childhood education.

Keywords: montessori learning environment, oral speech development, English language teaching, preschool
education, communicative competence, Montessori pedagogy

Introduction

In the 21st century, the role of early childhood ed-
ucation has become increasingly important, as modern
educational systems emphasize the development of
communicative competence, creativity, and independ-
ent thinking from the earliest stages of learning. In this
context, foreign language education, particularly Eng-
lish language learning, begins during preschool years
when children possess strong cognitive flexibility and
natural language acquisition abilities. Therefore, the
formation of oral speech skills in English at the pre-
school level has become one of the significant tasks of
contemporary pedagogy. [1]

The effectiveness of foreign language learning in
early childhood largely depends on the learning envi-
ronment and teaching approaches used in the educa-
tional process. Among the innovative pedagogical ap-
proaches, the Montessori method has gained consider-
able recognition due to its child-centered philosophy
and emphasis on natural learning. The Montessori edu-
cational environment is designed to support children's
independence, curiosity, and active participation in
learning activities. Through carefully prepared materi-
als and structured learning spaces, children are encour-
aged to explore language through observation, interac-
tion, and practical experience. [2]

Maria Montessori emphasized that early child-
hood is characterized by sensitive periods during which
children demonstrate heightened receptivity to lan-
guage acquisition. According to Montessori, children
absorb language naturally from their surrounding envi-
ronment through listening, imitation, and interaction
with others. This concept is closely related to the idea
of the “absorbent mind,” which explains how young
children internalize linguistic structures without con-
scious effort. As a result, the Montessori environment
provides favorable conditions for developing oral com-
munication skills in a foreign language. [3]

In the context of English language learning, Mon-
tessori-based activities such as storytelling, role-play,
conversation practice, and the use of visual and sensory
materials can significantly contribute to the develop-
ment of children's speaking abilities. These activities
create authentic communicative situations that encour-
age children to express their ideas, describe objects, ask
questions, and participate in simple dialogues. Conse-
quently, the Montessori learning environment offers
significant didactic opportunities for fostering oral
speech development and enhancing children's commu-
nicative competence in English during the preschool
stage. [4]

Literature Review

Maria Montessori’s educational theory provides
one of the most influential frameworks for early child-
hood education and language development. Montessori
emphasized that young children possess what she
called the “absorbent mind,” a unique mental capacity
that allows them to naturally absorb information from
their environment without conscious effort. According
to Montessori, children between the ages of 3 and 6 ex-
perience a sensitive period for language, during which
they can acquire vocabulary, pronunciation, and com-
municative patterns through interaction, observation,
and imitation. This concept highlights the importance
of creating a language-rich environment where children
can naturally develop oral speech skills. [5]

Montessori also introduced the idea of the pre-
pared environment, which plays a central role in sup-
porting children’s cognitive and linguistic develop-
ment. In such an environment, educational materials,
objects, and learning spaces are carefully organized to
encourage independent exploration and communica-
tion. Through the use of visual materials, real objects,
and structured activities, children are provided with op-
portunities to listen, repeat, and gradually use new
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words and expressions in meaningful contexts. This ap-
proach enables language learning to occur naturally
through daily activities and interaction.

Research on early language acquisition also sup-
ports Montessori’s perspective. Scholars such as Ste-
phen Krashen emphasize the role of meaningful com-
munication and comprehensible input in language
learning. Krashen’s input hypothesis suggests that chil-
dren acquire language most effectively when they are
exposed to understandable language in natural situa-
tions. In Montessori classrooms, storytelling, conversa-
tion activities, and interactive tasks provide rich lin-
guistic input that encourages children to develop their
speaking skills. [6]

In addition, Lev Vygotsky’s sociocultural theory
highlights the importance of social interaction in lan-
guage development. Vygotsky argued that children
learn language through communication with more
knowledgeable individuals such as teachers and peers.
Montessori learning environments promote collabora-
tive activities and guided interaction, which support the
development of children’s oral communication abili-
ties. [7]

Methodology
The research adopts a theoretical-analytical approach
combining several pedagogical and psychological
frameworks, including:

* Montessori’s theory of early childhood educa-
tion and the absorbent mind
* the concept of the prepared learning environment in
Montessori pedagogy
» communicative language teaching principles for de-
veloping speaking skills
* sociocultural learning theory emphasizing interaction
and collaboration

Based on these theoretical foundations, the study
analyzes the didactic possibilities of the Montessori
learning environment for developing oral speech in
English among preschool children. The proposed ap-
proach demonstrates how Montessori materials, com-
municative activities, and child-centered learning strat-
egies can effectively support the development of young
learners’ speaking abilities.

Results

Based on the analysis of international and national
practices in early childhood education, a didactic model
for developing English oral speech in the Montessori
learning environment was developed. The model aims
to support natural language acquisition, encourage
communicative interaction, and integrate Montessori
pedagogical principles into early foreign language
learning.

The proposed model includes three integrated
components:

1. Cognitive Component

This component focuses on the formation of basic
English language knowledge among preschool chil-
dren. At this stage, learners acquire new vocabulary,
simple expressions, and pronunciation patterns through
visual materials, real objects, picture cards, and sen-
sory-based Montessori materials. Language learning
occurs through listening, observation, and repetition in
meaningful contexts.

2. Operational Component

This component emphasizes practical communi-
cative activities that support the development of speak-
ing skills. Activities such as role-playing, storytelling,
dialogue practice, and object description encourage
children to actively use English in simple communica-
tive situations. Montessori materials and hands-on ac-
tivities promote independent participation and support
the development of oral communication.

3. Motivational-Communicative Component

This component focuses on developing children’s
motivation and interest in speaking English. The sup-
portive and child-centered Montessori environment al-
lows children to express their ideas freely and partici-
pate in interactive activities. Teachers act as facilitators
who guide communication and encourage children to
engage in verbal interaction.

The model is implemented through four stages:

Stage 1: Language Environment Preparation:
Children are introduced to basic English vocabulary
and expressions through visual materials, songs, pic-
tures, and real objects. This stage creates a language-
rich environment that stimulates curiosity and interest.

Stage 2: Active Communicative Practice: Chil-
dren participate in communicative activities such as
role-play, simple dialogues, storytelling, and question—
answer tasks. These activities provide opportunities for
meaningful language use.

Stage 3: Speech Reinforcement: Previously
learned vocabulary and expressions are reinforced
through interactive games, group activities, and re-
peated communicative practice. This stage helps con-
solidate children’s speaking skills.

Stage 4: Free Communication Development: Chil-
dren gradually begin to express their thoughts more in-
dependently through short conversations, descriptions,
and storytelling activities. The Montessori environment
supports natural communication and the further devel-
opment of oral speech.

As aresult, the integration of Montessori pedagog-
ical principles with English language instruction pro-
vides effective didactic opportunities for developing
oral speech skills and enhancing communicative com-
petence among preschool children.

Discussion

The findings of this study support the growing
recognition in early childhood education that the devel-
opment of oral communication skills in a foreign lan-
guage should begin at an early age and be supported by
an appropriate pedagogical environment. The Montes-
sori learning environment demonstrates that when lan-
guage learning is integrated into children’s natural ac-
tivities rather than introduced as a formal instructional
subject, it becomes a meaningful and effective process.
In this sense, the Montessori approach provides signif-
icant didactic opportunities for transforming everyday
interaction into a natural context for language develop-
ment.

One of the key contributions of this approach lies
in the integration of Montessori pedagogical principles
with foreign language teaching. Montessori empha-
sized the importance of the prepared environment, in-
dependence, and sensory learning as the foundation of
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children’s cognitive development. [8] Within such an
environment, language learning occurs through obser-
vation, imitation, and communication with peers and
teachers. These principles create conditions where chil-
dren acquire English vocabulary and speaking patterns
naturally through meaningful experiences rather than
through memorization of isolated linguistic forms.

The concept of the “absorbent mind,” introduced
by Maria Montessori, plays a crucial role in explaining
how young children acquire language. [9] According to
this concept, children between the ages of three and six
have a unique capacity to absorb linguistic structures
from their environment without conscious effort. When
children are placed in a language-rich Montessori envi-
ronment, they are constantly exposed to English words,
expressions, and communicative patterns through
songs, stories, conversations, and practical activities.
This exposure significantly contributes to the develop-
ment of their oral speech skills. [10]

Another important aspect highlighted in this study
is the role of sensory and practical learning materials in
language development. [11] Montessori materials en-
courage children to interact with objects, pictures, and
symbols that represent real-world concepts. Such inter-
action not only enhances cognitive understanding but
also stimulates verbal expression, as children naturally
describe objects, ask questions, and respond to commu-
nicative prompts during activities.

In addition, communicative interaction plays a
central role in developing oral speech within the Mon-
tessori environment. Activities such as storytelling,
role-playing, dialogue practice, and collaborative tasks
provide opportunities for children to use English in au-
thentic communicative situations. These activities help
children gradually build confidence in speaking and de-
velop the ability to express their ideas in simple but
meaningful ways. [12]

An important contribution of the proposed ap-
proach is the emphasis on child-centered learning. Un-
like traditional language instruction that often relies on
teacher-led explanations, the Montessori method en-
courages children to actively explore language through
independent and cooperative activities. In this process,
the teacher acts primarily as a facilitator who guides
communication, supports interaction, and creates op-
portunities for meaningful language use. [13]

Another significant advantage of the Montessori
approach is its ability to maintain children’s motivation
and curiosity. Because activities are designed to be en-
gaging and interactive, children participate willingly in
communication and language-related tasks. This moti-
vational dimension is particularly important in pre-
school education, where positive emotional experi-
ences strongly influence the effectiveness of learning.
[14]

Finally, the results of the study demonstrate that
integrating Montessori pedagogical principles into
early foreign language instruction creates a supportive
and effective framework for developing oral communi-
cation skills. By combining a prepared learning envi-
ronment, communicative activities, sensory materials,
and child-centered interaction, the Montessori ap-

proach contributes to the successful formation of Eng-
lish oral speech skills among preschool children and
supports the development of their overall communica-
tive competence.

Conclusion

This study demonstrates that the Montessori learn-
ing environment provides significant didactic opportu-
nities for developing oral speech in English among pre-
school children when foreign language learning is or-
ganized as a natural and communicative process. The
integration of Montessori pedagogical principles with
early language education creates favorable conditions
for children to acquire vocabulary, pronunciation, and
basic communicative structures through meaningful in-
teraction and practical activities.

The proposed approach emphasizes the combina-
tion of cognitive, communicative, and motivational
components, ensuring that language learning moves be-
yond simple memorization of words toward the devel-
opment of active speaking skills and communicative
competence. In this context, Montessori materials, vis-
ual aids, and hands-on activities help children associate
language with real-life experiences, which strengthens
both understanding and verbal expression.

The implementation of the four-stage develop-
mental model supports the gradual formation of oral
speech skills. Through language environment prepara-
tion, communicative practice, reinforcement activities,
and free communication development, children pro-
gressively move from passive listening to active partic-
ipation in simple English conversations. This staged ap-
proach allows young learners to build confidence and
develop speaking abilities in a supportive and engaging
learning environment.

Furthermore, the Montessori method encourages
independence, curiosity, and intrinsic maotivation,
which are essential factors in early language learning.
The child-centered nature of Montessori education al-
lows children to explore language at their own pace
while interacting with peers and teachers in meaningful
communicative situations.

Overall, the integration of Montessori pedagogy
into early English language instruction contributes to
the effective formation of oral communication skills
and supports the development of communicative com-
petence in preschool children. Future research may fo-
cus on empirical investigation of Montessori-based lan-
guage learning models and the development of innova-
tive teaching materials that further enhance oral speech
development in early childhood education.
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THE FIGURATIVE FORM, COMPOSITION, AND LANGUAGE OF THE POETRY OF BYRON

Abstract:

In this article illustrates the figurative form, compositional structure, and linguistic features of the poetry of
Lord Byron within the broader framework of English Romanticism. The study argues that Byron’s poetic system
is characterized by a dynamic interaction between symbolic representation, structural experimentation, and rhe-
torical versatility. Particular attention is given to the function of the Byronic hero as a metaphorical construct
that embodies modern subjectivity, alienation, and moral ambivalence. The analysis further explores Byron’s in-
novative use of hybrid genres, narrative digression, and stanzaic form—especially in Childe Harold’s Pilgrimage,
Manfred, and Don Juan—demonstrating how compositional flexibility reinforces thematic complexity.

Keywords: Lord Byron; English Romanticism; figurative language; metaphor; symbolism; Byronic hero;
poetic composition; narrative structure; ottava rima; irony; poetic diction; Romantic aesthetics; satirical epic;

literary style.

Introduction: George Gordon, Lord Byron
(1788-1824), stands as one of the central figures of
English Romanticism. His poetry is distinguished by its
powerful figurative structures, innovative composi-
tional strategies, and a linguistic style that combines
emotional intensity with rhetorical control. Byron’s po-
etic art reflects both Romantic subjectivity and a criti-
cal, often ironic awareness of literary tradition. This ar-
ticle examines the metaphorical (figurative) form, com-
positional design, and linguistic features of Byron’s
major poetic works, demonstrating how these elements
interact to produce a distinctive poetic voice.

The poetry of George Gordon, Lord Byron, is a
cornerstone of the Romantic movement, characterized
by a synthesis of intense emotionality, satirical wit, and
a mastery of traditional poetic forms. While aligning
with Romanticism's focus on individual emotion and
nature, Byron uniquely blended this with an 18th-cen-
tury rhetorical style to create a distinctive, often rebel-
lious, voice. It is well known that no writer develops in
complete isolation from literary tradition. Every crea-
tive figure, consciously or unconsciously, engages with
the aesthetic heritage of the past. However, only those
authors who fail to establish an individual style merely
reproduce earlier models without critical transfor-
mation or innovation. In literary analysis, therefore, the
question of tradition is often primary: only by compar-
ing new works with their predecessors, and by identi-
fying which artistic devices have been assimilated and
reinterpreted, can we properly evaluate a writer’s sty-
listic originality and artistic mastery. In many cases, a
careful study of figurative techniques reveals that an
author surpasses earlier writers through a more refined
and powerful use of imagery.

In the poetry of Lord Byron, personification, met-
aphor, and simile occupy a particularly prominent
place. Personification, in particular, had developed sig-
nificantly by the eighteenth century in the works of
English classical writers. For neoclassical poets, per-
sonification frequently served to elevate style, lending
grandeur and rhetorical dignity to poetic expression.

Byron likewise makes extensive and purposeful
use of personification. In his poetry, however, this de-
vice functions not merely as ornamentation but as a

powerful means of generalization and exposure. In the
poem commonly referred to as English Bards and
Scotch Reviewers, he exposes a moral corruption that
dominates English society and calls upon satire to con-
front and condemn it. It is widely acknowledged that
those who disregard the law often fear public ridicule
more than legal punishment; the power of laughter and
mockery can restrain where formal authority fails.

This idea is vividly expressed in the following
lines:

When Vice triumphant holds her sov’reign sway,

Obey’d by all who nought beside obey;

When Folly, frequent harbinger of crime,
Badecks her cap with bells of every Clime;
When knaves and fools combined o’er all prevail,
And weigh their Justice in a Golden Scale;

E’en then the boldest start from public sneers,
Afraid of Shame, unknown to other fears,

More darkly sin, by Satire kept in awe,

And shrink from Ridicule, though not from Law.

Are there no sins for Satire’s Bard to greet?
Stalks not gigantic Vice in every street?
Shall Peers or Princes tread pollution’s path, —
And ’scape alike the Laws and Muse’s wrath?

In these lines, personification and metaphor serve
primarily to intensify and universalize the poet’s argu-
ment. Expressions such as “Vice triumphant holds her
sov’reign sway” and “Stalks not gigantic Vice in every
street?” transform abstract moral categories into active,
almost tyrannical forces. Vice is not a passive concept
but a sovereign ruler; it “holds sway” and “stalks” the
streets like a living being. Through such imagery, By-
ron converts ethical abstraction into dramatic presence.

The metaphor “pollution’s path” further strength-
ens the denunciatory tone. The word pollution conveys
a heightened sense of moral contamination, suggesting
not merely error but corruption of the deepest kind. At
the same time, Byron employs lexemes charged with
intensity—wrath, shrink, sneers—which denote deci-
sive action and sharp emotional force. As a result, these
partially personified lines embody an atmosphere of an-
ger and indignation. The emotional density of the lan-
guage reinforces the satirical thrust and heightens its
expressive power.
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Byron frequently enriches his personifications
through the use of mythological names. In his lyric po-
etry, mythological figures are not static allegorical
symbols but living embodiments of abstract ideas.
Through poetic animation, they acquire personality,
emotional depth, and strength of will. Byron endows
ancient gods and mythological beings with human
qualities, transforming them into contemporaries of the
reader and representatives of Romantic ideals.

In the poem Prometheus (1816), for example, the
Titan is presented not merely as a mythological charac-
ter but as a living symbol of human resistance. Byron
addresses him directly:

“Titan! towhose immortal eyes
The sufferings of mortality,
Seen in their sad reality,
Were not as things that gods despise.”

Here Prometheus is not an indifferent deity; he
perceives human suffering and responds to it with
compassion. His torment is depicted as an active and
conscious condition:

“A silent suffering, and intense;
The rock, the vulture, and the chain,
All that the proud can feel of pain.”
Prometheus’ silence is not passivity but deliber-
ate endurance:
“Which speaks but in its loneliness,
And then is jealous lest the sky
Should have a listener.”

Byron portrays him as a living being who guards
his sorrow jealously, as though afraid that even the
heavens might overhear it. In this way, myth is trans-
formed into psychological drama, and personification
becomes a vehicle for expressing Romantic ideals of
defiance, dignity, and moral steadfastness.

One of the significant manifestations of personifi-
cation is expressed in the direct address to inanimate
objects or abstract concepts. In such instances, lifeless
entities and intangible notions are endowed with seem-
ingly human capacities, as if they were able to hear the
poet’s words and respond to them. In Childe Harold’s
Pilgrimage, Byron addresses elements of nature: “Sky
— Mountains — River — Winds — Lake — Lightnings!
Ye!” (III, 96). He also turns to abstract concepts, such
as Love: “Oh, Love! no habitant of earth thou art...”
(v, 121), and Time:

Oh Time! The Beautifier of the dead,

Adorner of the ruin — Comforter
And only Healer when the heart hath bled —

Time! The Corrector where our judgments err,
The test of Truth, Love — sole Philosopher,
For all beside are sophists...
Time, the Avenger! Unto thee | lift
My hands, and eyes, and heart, and crave of thee a gift
(1v, 130)

This stylistic device corresponded fully to the con-
ventions of classical poetry. It is sufficient to recall that
classical poets traditionally invoked the Muse before
beginning their works. According to classical aesthet-
ics, such appeals conferred elevation and grandeur
upon the poem and fulfilled the expectations of ancient
literary tradition. In Byron’s lyric poetry, similar ad-
dresses likewise intensify the sense of sublimity. At the

same time, however, these invocations acquire a dis-
tinctly emotional character. Byron describes Time as a
consoler, a comforter, a healer of wounded hearts, a
corrector of mistaken judgments, the criterion of Truth
and Love, a supreme philosopher, and ultimately an
avenger.

Byron frequently resorts to such stylistic devices
when a particular impression evokes in him powerful
emotional responses. A notable example is his admira-
tion when contemplating Italian cities and their ancient
monuments. Describing Venice, the vibrant city of the
Renaissance, he calls it “the pleasant place of all festiv-
ity,” “the Revel of the earth,” and “the Masque of It-
aly™

Nor yet forget how Venice once was dear,
The pleasant place of all festivity,
The Revel of the earth — the Masque of Italy! (Ch. H.
1V, 3)

Similarly, in Childe Harold’s Pilgrimage, Byron
dedicates a separate stanza to the Roman Pantheon,
characterizing it as the “shrine of all saints and temple
of all Gods,” the sanctuary of Art and Piety, and the
pride of Rome:

Simple, erect, severe, austere, sublime —
Shrine of all saints and temple of all Gods,
From Jove to Jesus — spared and blest by Time —
Looking tranquillity, while falls or nods
Arch — empire — each thing round thee — and Man
plods
His way through thorns to ashes — glorious Dome!
Shalt thou not last? Time’s scythe and Tyrants’ rods
Shiver upon thee — sanctuary and home
Of Art and Piety — Pantheon! — pride of Rome! (1V,
146)

The conclusion of the stanza may also be inter-
preted as a periphrastic address. In general, periphrasis
was highly developed in the style of classical writers.
It enabled poets to avoid what were considered “low”
or prosaic words. Within the conventional poetic dic-
tion of classicism, expressions such as “fleecy breed”
replaced the word “sheep,” “beauteous kind” denoted
women, and a shepherd’s duties were referred to as
“rural care.” Alexander Pope, in The Rape of the Lock,
famously designated “scissors” through the periphras-
tic expression “the double-edged engine.”

Byron, however, did not face the same aesthetic
constraints. By the end of the eighteenth century, writ-
ers—particularly Wordsworth and his successors—
had already begun to challenge the rigid norms of
classical aesthetics, including the avoidance of direct
naming. For Byron, periphrasis functioned primarily
as a lyrical device rather than as a formal requirement.
It allowed him to illuminate the depicted object from
multiple perspectives and to convey the complex im-
pressions and emations it awakened within him.

Thus, while periphrasis originated as a stylistic
device sanctioned by classical tradition, in Byron’s
poetry it acquires new semantic depth and expressive
purpose. Instead of merely elevating diction, it be-
comes a means of emotional intensification and multi-
faceted representation, reflecting both continuity with
tradition and creative transformation within the frame-
work of Romantic poetics.
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