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9K30THKA BOCTOKA B CHEHOT'PA®UU ITETPA OKYHEBA HA IPUMEPE BAJIETA
O.AMHUPOBA «1001 HOYb»

Guliyeva Nargiz Novruz gizi
doctoral student at the Azerbaijan Academy of Arts

THE EXOTICISM OF THE EAST IN PYOTR OKUNEV'S SCENOGRAPHY AZ EXEMPLIFIED BY
FIKRET AMIROV'S BALLET "ONE THOUSAND AND ONE NIGHTS"

Annomauyus.

Cmambs ananuzupyem cyenocpaghuueckoe peuiernue 6arema « 1001 nouvy Puxkpema Amuposa, coz0anHoe
Iempom Okynesvim u nocmagnennozo Ha Ipumopckoii cyene Mapuunckoeo meampa. Hccnedosanue paccmam-
pusaem pa60my KaKk Kiaccuyeckul npumep opuermaniusma 6 banremuom meampe, 20e 80CMOYHAsL ICMemuKa
(azepbatioxcanckue u apabekue MOMuUBsL, UCIAMCKASI OPHAMEHMUKA, APXUMEKMYPHbLE (POPMbL 60CMOYHBIX O80D-
Y08) uHmMepnpemupyemcs uepe3 npu3my esponelickol meampaibHolt mpaouyuu (Kiaccuieckue npuHyunsl Kom-
nosuyuu, akaoemuyeckas Bbl6EPEHHOCM Db, I’lpOd)eCCMOHaJZbHOe eraoenue npocmpancmeozw).

AHanu3upyemCﬂ KOMNO3UuyuorHHoe peuterue (npuHuun «meampa 6 meampey, YeHmpajibHas cmpeivdamas
apxa), yeemogyio opamamypauio (Konmpacm 6up308020 U 3010M020), CBEMOB0e peuieHue (UMUMayus Macis-
HbIX JIaMN, ammocgepa HOUHO20 080pYa) U OPHAMEHMUKY (pacmumenvHble apabecku, eomempuyecKue nam-
mepHbl, MapoKkKanckue onapu). Cmunucmuiecky cyeHozpagus onpeoensiemcs Kak HeoOpUeHmaiusm — cospe-
MEHHAsA unmepnpemdayusl B80CMOYHOU acmemuKu, xapakmepu-3yrowdaics J3CU6ONUCHoOCmslo, meampailbHOCmMbio,
peaitusmom ¢ dnemenmamu Cmuuiusayuu U pocKousbio.

Paboma demoncmpupyem KynomypHwiii curmes u 8biCOKULL YPOBEHb XYO0HCECH-8EHHO20 MACEPCmad, npeo-
CmMaesss coool 3HAUUMbLI 6KIAO 8 UCTOPUIO COBEMCKO20 OANeMHO20 meampd.

Annotation.

The article analyzes the stenographic design for Fikret Amirov's ballet 1001 Nights," created by Petr Okunev
and staged on the Primorsky Stage of the Mariinsky Theatre. The study examines the work as a classical example
of Orientalism in ballet theatre, where Eastern aesthetics (Azerbaijani and Arabic motifs, Islamic ornamentation,
architectural forms of Eastern palaces) are interpreted through the prism of European theatrical tradition (clas-
sical principles of composition, academic precision, professional mastery of space).

The author analyzes the compositional solution (the principle of "theatre within a theatre”, the central pointed
arch), color dramaturgy (contrast of turquoise and gold), lighting design (imitation of oil lamps, atmosphere of a
night palace), and ornamentation (floral arabesques, geometric patterns, Moroccan lanterns). Stylistically, the
scenography is defined as neo-Orientalism—a contemporary interpretation of Eastern aesthetics characterized by
picturesqueness, theatricality, realism with elements of stylization, and luxury.

The work demonstrates cultural synthesis and a high level of artistic mastery, representing a significant con-
tribution to the history of Soviet ballet theatre.

Knroueeswvie cnosa: cyenoepagus, 6arem, opuenmanusm, Ilemp Oxynes, « 1001 nouvy, 6ocmounas scme-
muka, Kyﬂbmyprllz CUHmME3, HEOOPUEHMAIUIM.

Keywords: scenography, ballet, Orientalism, Pyotr Okunev, "One Thousand and One Nights", Eastern aes-
thetics, cultural synthesis, neo-Orientalism.

B navane XXI Beka cueHorpadust OaneTHBIX
CHEKTaKJIell Ha BOCTOYHYIO TEMATUKY MEPEKUBAET Te-
pHox pagukaibHOW TpaHchopmanuu. TpaauOHHBIE
KMBOMNHCHBIE 3aJHUKH W MaTepUalbHBIC JEKOPAIlUN
YCTYMaOT MECTO MYJIbTHUMEAWHHBIM TEXHOJIOTHSM,
MPOEKIIMOHHOMY IW3aiiHy W HWHTEPaKTUBHBIM IIPO-
ctpancTBaM. OJTHAKO 3Ta TEXHOJOTHYECKasi PEBOIIIO-
Ul HE OTMEHSET, a TIEPEOCMBICIIET BONIPOC KYNIbTYp-
HOW ayTEeHTUWYHOCTH U CIIOCOOOB BU3YaIBHOH pempe-
3€HTallMU BOCTOYHBIX KyJIbTYP Ha MUPOBBIX CLIEHAX.

MupoBast npembepa Oanera "Twicsiua M oaHa
HOYB" Ha My3bIKY a3epOailJKaHCKOr0 KOMIIO3UTOpa

®ukpera Amuposa (1922-1984) cocrostmace B 1979
rojy Ha ciieHe A3ep0OaiinKaHCKOT0 TeaTpa onepsl 1 0a-
nera. [Ipembepa Oanera "Tricsua 1 o1Ha HOYB'" COCTO-
sach Ha MexxayHapogHoM J[anbHeBOCTOUHOM (ecTH-
Baje "Mapunackuit" Ha [Ipumopckoit ciene MapuuH-
ckoro tearpa 14 aBrycra 2020 roxa. [Tocranoska 2020
roga Ha IIpumopckoill cueHe MapuuHCKOro Tearpa
cTaja HOBOM MHTEpIIpeTalMeld 3TOro MpOU3BEACHUS.
ITocTaHoOBKY OCYIIECTBMJI TJIABHBIM OayleTMelcTep
IIpumopckoil cuens! Dnbaap AyueB, U3BECTHBINA CBO-
uMH crekTakisMu B [letepOypre, B HEOKJIACCHUECKOM
ctune. XyJOXKHUKOM-TIOCTAHOBIUKOM  BBICTYIHI
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Iletp OkyHeB, co3naBmiuii cueHorpadguyeckoe perre-
HHe, Tiepeaatomiee aTMocepy BOCTOUHON IK30THKH.

[letp OxyHeB sBISAETCA XyIOKHIKOM-TIOCTAHOB-
IIUKOM, CIICIHATU3UPYIO-IIIUMCS Ha CO3/IaHUH BH3Y-
ANBHBIX PEIICHUN [T MY3bIKAIbHBIX T€aTPAIBLHBIX MO~
ctaHoBOK. [letp OxyHeB mpencTaBiseT HOBOE TTOKOJIe-
HHUE POCCHICKHUX TeaTpabHBIX XyI0KHIKOB, KOTOPEIC
HHTETPUPYIOT COBPEMEHHBIC TEXHOJIOTUH U MYJIbTHME-
JMa B TPAJUIUOHHBIC (JOPMBI MY3BIKAJIBHOTO TEATPa,
COXpaHsisl TpPHU OSTOM YBaXKEHHE K KIACCUYECKOMY
Hacneauio. OH pabortaer ¢ BumeodhdeKTamu, CIeHO-
rpaduei 1 XyI10KeCTBCHHBIM CBETOM, CO3/1aBasi COBPE-
MEHHBIC MYJIbTH-MEINIHHBIC PEIICHNS IS OTIEPHBIX 1
Oanetneix cnektakieil. [Terp OxyHeB paboraet B 00a-
cTi BUAC03(P(PEKTOB sl TeaTpabHBIX ITOCTAHOBOK,
XyJOXECTBEHHOTO CBETA, CLIEHOTpapHH MYy3BIKAIHHBIX
CIIEKTaKJIEH, MyJIbTUMEANIHBIX PEIIEHUH 17151 ONEphI U
Oanera. Ero paboTel XapakTepu3yrOTCsS COBPEMEHHBIM
MOJXO0/I0M K BU3YyalH3alluH KJIACCHYECKUX IpOU3Beie-
HUM, UCTI0JIb30BAHUEM TE€XHOJIOTHM BUIEO-TTPOCKUINN U
CO3/IaHHEM IIeJIOCTHON BU3YyaJbHOM KOHIICTIIIUH CIICK-
taxiisi. CueHo-rpaguyeckuii cTiib pabot OKyHeBa 0T-
JUYaeTCsl KIACCHYECKUM TOIXOJO0M K BHU3YAIILHOMY
PEIICHHI0, MOHYMEHTAJIBHOCThIO 00pa3a, 60rarcTBOM
U KOJOPHCTH-YECKOH HACBIMICHHOCTHIO, CO3IaHUEM
KPacoTHI 3peIviIa.

IToctanoBka cnekrakist "Teica4a ¥ ogHA HOYB'
MPEICTaBIsIET COO0H HEOKIIAaCCHYECKYI0 MHTEPIIpeTa-
U0 apabCKHUX CKAa30K C UCTOIB30BaHUEM HAIHOHAIb-
HBIX MY3BIKQJIHBIX HHCTPYMEHTOB U CHHTE30M Oaert-
HOW MJIACTHUKU C BOCTOYHBIMU TaHIIEBaJIbHBIMU TPaIU-
nusMu. banermeiicrep Onpaap AnmeB paboran B
HEOKJIACCHYECKOM CTHJIE, YTO IPEAINoaraio CHHTE3
KJIaCCUYECKOil OaleTHON TeXHUKH C 3JEMEHTaMH BO-
CTOYHOM ITACTHKH, COBPEMEHHOE Xopeorpapuueckoe
MBIIIUICHHE C HEIIPEMEHHBIM COXpaHCHUEM aKaieMude-
ckux Tpaaunuii. Cuenorpadus OxyHeBa T0KHA OblIa
MOJICPKUBATh ITOT CHHTE3, CO31aBas BHU3YAIBHYIO
cpeny, KoTopasi He IPOTHBOPEUMIIa OBl KJIaCCHIeCKOH
OaNeTHOM CTeTHKE, HO TIPU ATOM IIepeiaBajia BOCTOY-
HBIA KOJIOPUT.

Bbaner noctpoen kak paccka3 Illaxepesans! napto
[Maxpuspy, Tie TpU CKa3KU BCTaBIEHBI B OCHOBHYIO
WCTOPHIO JIT0OBU 1 NpolieHus. B ciekrakie "Tricsua u
OJlHa HOYB" 3pUMO NPE/CTaBICHBI TPH CIIEHBI U3 3Ha-
MEHUTBIX apabckux ckazok: "CuHAOam-Mopexoa u
ntuna Pyx"- Mopckas ctuxust, aHTacTHUECKue cylie-
crBa, "AnaaauH U BojmeOHas 1amma’ - BONIIEOCTBO,
BOCTOYHAs pockoib U "Anmn-bada u copok pa3boiitHu-
KOB" - melepsl, COKpoBuIla, ApamaTu3M. CreHorpa-
(s moinkHA OBUTa BU3YallbHO Pa3/ieiiaTh YPOBHHU MO-
BECTBOBaHUS, CO3aBaTh MEPEXOMbI MEXIY pPeallbHO-
CTBI0O ¥ CKa3KOW, TOJAECpKHUBATh JApaMaTyprHiO
OCHOBHOHM WCTOpHWH, WLTIOCTPUPOBATH (haHTacTHUe-
CKHE MHUpPBI TPEX CKa3ok. B kaxnoi u3 ckaszok Illaxe-
pe3ajbl KEHCKask MapTHs OJHIETBOPSIIA KPAcoTy, JII0-
60Bb 1 MyzapocTh. CrieHorpadus J0DKHA OblIa BH3Y-
aJbHO TIO/I/IEP’KUBATh 9TH TEMBI gepes
POMaHTHYECKYIO aTMOCchepy, KpacoTy BU3yaJIbHBIX 00-
pa3oB, CUMBOIUKY IIBeTa U ()OPMBI, KOTOPBIC JOJKHEI
OBUTH TPOU3BOAMTH SMOIMOHATIBHOC BO3JACHCTBUE HA
3pUTEIIA.

KiroueBoit 3amaueil cueHorpaduy XyIO)KHUKA
JUISL TAaHHOTO CHEKTAaKJIA CTaJo CO3[aHHE CO3Jall KO-
panuy, KOTopsle mepeaanu atMochepy sk30Tukn Bo-
croka. [lerp OxyHeB co3man nekoparyu, KOTOphIE Tie-
penanu atMocepy 3K30THKH BocToka, morpysxas 3pu-
Tens B MHp apabckux cka3zok "Tricsda M omHA HOYB'.
Kaxpast cueHa TpeboBasia CBOEro BU3yabHOTO pelie-
HUSI IPY COXPaHEHUH 00IIel CTHIMCTHYECKOH 1eTI0CT-
HOCTHU cHekTaxis. IlmacTuka BOCTOYHBIX TaHIEB rap-
MOHHMYHO COYETaNaCh C FOJI0CAaMH )KEHCKOTO X0pa U CO-
JIIPYIOIUM COMPaHO.

CueHorpaguueckoe pelieHne CTajao BU3yalIbHBIM
SKBUBAJIEHTOM MY3bIKaJabHOU NapTUTyphl @.AMuUpoBa,
COUETaIOLIeH EBPONEHCKYI0 OPKECTPOBYIO TPALULIUIO C
azepOailKaHCKUMHU HapOJAHBIMA MOTHBaMH. Bu3yais-
HOE pEIICHNE TAPMOHNYHO COYETATIOCh CO 3By4aHHEM
a3ep0OaiiKaHCKOTO HAPOAHOTO yOApHOTO HHCTPY-
MEHTa Tapa, CO37aBasi IEJOCTHBIH XyIIOKECTBEHHBIN
00pa3 BocTouHOro Mupa. B3aumoseiicTBue crieHorpa-
¢um 1 xopeorpaduu npeacrasisia co00H rapMOHHIO
snemenToB. Jlexopanuu Iletpa OkyHeBa co3maBaiu
MIPOCTPAHCTBEHHYIO Cpely, B KOTOPOM IIacTHKa BO-
CTOYHBIX TAHIEB FapMOHUYHO COYETANACh C JPYTUMH
3JIEMEHTaMU CIIEKTaKIIs - TOJIOCAMHU JKEHCKOTO Xopa U
COJIMPYIOLIAM COTIPAHO.

Cuenorpagus Ilerpa OxyHeBa ams O6anera "ToI-
csiya ¥ onHa Houp" Ha [Ipumopckoit cueHe MapuunH-
CKOT'0 TeaTpa MpeACTaBIsIET co00i npodeccnoHalbHOE
U XyJOXKECTBEHHO YOEIHUTEIbHOE pElICHUE, OCHOBaH-
HOE Ha KJIACCHYECKUX MPUHIUIAX TeaTpaTbHON CIIEHO-
rpadum, 6oraTcTBE KOJIOPUCTUKY U BU3YaJIbHOM HACHI-
MIEHHOCTH, MOHYMEHTAJILHOCTH U MacIITabHOCTH 00-
pasa. I"apmoHnuHbIi CHUHTE3 C MY3bIKOM,
xopeorpadueil ¥ BOKaJIOM NPHUBOJIUT K CO3IAHHUIO aT-
Mocdepbl BOCTOUHOH 3k30THKH. CreHorpadus crana
HEOTHEMJIEMOH YacThl0 XYJ0XKECTBEHHOTO IIEJIOTO,
TIOJI/IePKHUBasi HEOKIIACCHIECKUI CTWIIb Xopeorpaduu
Onpaapa AnueBa W CO37aBasi BU3YAJIbHYIO Cpery s
TpEX cKa3ouHBIX HcTOpuil - o CuHabanme-mopexoze,
AmannuHe u Anm-babe, — pacckazaHHBIX MyApOH
ITaxepes3anoit.

Paborta OxyHeBa OpraHUYHO BIHCHIBAETCS B Tpa-
JUIHI0 PYCCKOTO OaJleTHOTO TeaTpa, MpOomoJDKas JIH-
HUIO OpHMEHTANbHBIX crekTakiei ot "lllexepazamsr"
Bakcra 10 COBPEMEHHOCTH, U JEMOHCTPHPYET BBICO-
KUH TpodecCHOHANBHBI YPOBEHb COBPEMEHHOH poc-
CHICKOH TeaTpalbHOU CIICHOTpaduH.

Cuenorpadust [lerpa OxyHeBa cTana opraHugHON
YacTbI0 CUHTETUYECKOrO IPOU3BEJACHMSA, IAE MYy-
3b1ka dukpera AMHPOBa, OTINYAIOIIASACS HALIMOHANb-
HOH azepOaiPkaHCKOM TpaauIMed B CHHTE3E C €BpO-
TIeHCKOM OpKECTPOBKOH, Xxopeorpadus Dipaapa Au-
€Ba, COEIMHSIONIasi cCO00M HEOKJIACCHUECKHM OajieT ¢
BOCTOYHOM IIacTHKOH, crieHorpadus [Terpa OxyHesa,
B TBOPYECTBO KOTOPOTO YMEJIO MHTETPHPOBAHBI Kilac-
CHYECKasl IITKOJIa M BOCTOYHAs IK30THKA, a TaKXKe BO-
KaJl, IPEJICTaBICHHBIN KCHCKIUM XOp W COJUPYIOIINM
COIIPaHO, CO3/1aJIM TAPMOHUYHOE IeJIoe, Mepeaaronee
aTMoc(epy apabCKUX CKa30K.

Ananu3 pabotel OKyHEBa IaHHOW MMOCTaHOBKH
MO3BOJISIET BBIIEIUTH YCTOMUYUBBIC BU3YyallbHbIE KOJBI,
KOTOPBIE MEXIYHApOAHAs ayIUTOPUS CUUTHIBAET, KaK
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"BOCTOYHBIE". DTO U APXUTEKTYpPHBIE DIEMEHTHI, IPe]-
CTaBJICHHBIE CTPEIBYATBIMH apKaMH, KyMOIaMH, KO-
JIOHHAMH C KallUTEJISIMH, PEIIETKaMy eOeKe, IBOPIO-
BBIMH WHTEPbEPaMH, W OPHAMCHTAJIbHBIC MOTHBHI B
BUJIE apabecoK, FreOMETPUUECKUX MATTEPH, KaJIUrpa-
(hum, KOBPOBBIX y30POB, N3pa3lOB. BriedatiseT u nse-
TOBas TMAJNTpa, W30paHHAs Ul JNAHHOTO CIIEKTaKI,
Ir/ie JOMUHHUPYIOT COUYeTaHue OUPIO3bI U 30J10Ta, IITy00-
KOT'O CHHETO C cepeOpoM, TeppaKOThl U OXPHI, ypITypa
u u3ympyna. IIpuBnekaer BHUMaHHE Takxe oOMine
METaNIMYEeCKUX OTTeHKOB. OOpalaer Ha ceOs BHUMA-
HHE CBETOBAas JpaMaTyprus CIEKTaKkIs: TEMIOe 30J10-

CreHorpaguyeckoe pelIeHHe OJHOH W3 CLEH
CIEKTaKJIsl AEMOHCTPHUPYET KIACCHUYECKYIO LIEHTpHUYe-
CKYI0 KOMIO3HUIMIO C OCEBOH CHMMETpHEH mopTaia 1
apKH, apXUTEKTYpHO OTChUIAIONIEH K MUXpaly H (k-
CHpPYIOIIEH LEHTP — 30J0THCTYIO JIyHY, BIIMCAHHYIO B
MOJYOKPY)KHOCTb apKH COIJIACHO NPUHIMIIAM ca-
KpaJIbHO! FeoMeTpHH (KPYT KaKk CHMBOJI COBEPIICHCTBA
Y BEYHOCTH, apKa Kak BpaTa), KOTOPYIO KOHTPAITyHKTH-
YeCKH YpaBHOBEIIMBAET IWHAMHU4YHas ¢urypa Oame-
PHHBI, pa3MeIEHHAsT TI0 IPUHIUILY 30JI0TOT0 CEYCHUS
1 PaCKJIMHUBAIONIAS IEHTP TUATOHANBIO CBOCH MO3HI, B
TO BpeMsl KaK TPEXIIaHOBask CTPYKTypa MPOCTPaHCTBA
— JpanyvpoBKH MNEPEJHEro IUIaHa, OpHAMEHTabHAs
apKa CpeJlHero ¥ BoJia ¢ JIyHOH M KaJuturpaduen 1aib-
Hero — ¢opmupyet 3(h(eKT nmoprana u TeaTpa TeHEH.

INocranoBka Ilerpa OxyHeBa HpencTaBisIET CO-
0011 cCMHTE3 TPaAMIIMOHHOW apXUTEKTYpHOH (OPMBI U
U(PPOBBIX TEXHOJOTH, TI€ MaTePHAIHHBIE FITEMEHTHI
(MOHYMEHTAJIBHBII NOPTAJ C TPATUIIMOHHON OpHAMEH-
TUKOH, pr3myeckast apouHast KOHCTPYKIUS, TEKCTUIIb-
HBIE IPanupoBKY U3 OMpro30BoTO Oapxara, BOAHAS TI0-
BEPXHOCTh) OPTraHWYHO COYETAIOTCS C HU(POBBIMHU
(mpoekMoOHHasE JyHa C aHMMHPOBAaHHOH apaOcKoii
KanMrpaduei, TuHamMu4yeckas csetoBas cpena, LED-

THCTOE CBEUCHME, BOcco3zaroliee atMochepy macis-
HBIX JIaMII, CMEHSETCSl XOJOAHBIM JIYHHBIM CBETOM,
MapKUPYIOLUIIM HOYb KaK BpeMs JICHCTBHSA, B TO BPEMs
KaK UTpa CBETa M TCHU Yepe3 PEMETKN U apKH IEPEKIH-
KaeTcsl ¢ MEPIIaHUEM 3BE3M M APAroleHHOCTEH, co3/1a-
Basi MHOTOCIIOWHYIO BU3YaJIbHYIO TAPTHTYPY.
[TpuponHbIe 3ME€MEHTHI, MPECTaBICHHBIC B IaH-
HOW CLEHWYECKON MOCTaHOBKE, BKJIIOYAIOT JYHY Kak
LEHTpaIbHBIN 00pa3 B pabore OKyHeBa, 3BE3/IbI, BOAY
B pa3nuuHbIX e€ nposiBieHHusx (poHTaHbI, OacceiHbl,
OTpakKeHHs), ITYCTBIHIO U CaJibl, OTChUIAIOIIHE K 00pa3y
paliCKuX CafoB HCIAMCKOH TPaaHIHH.

1o ¢ 3QQeKToM BOJHON IJIaAN, MHOTOCIOHHBIE BH-
JICOTIPOCKIIHH).

OTOT CHHTE3 MO3BOJISIET XYAOKHHKY CO3/1aTh
<OKHMBYIO JIEKOPALIUIO», B KOTOPOH Kayuurpadus TpaHc-
(dopmupyercst, pacckasblBas BH3YalbHYIO HCTOPHIO,
JIyHa MeHsieT (a3bl, [BET U HHTEHCUBHOCTH CBEYCHUS,
BOJIHAsI TOBEPXHOCTh PearupyeT Ha JBIKEHUS TaHIIOB-
IIMKOB, a MPOCTPAHCTBO JBIIINT BMECTE C MY3BIKOH H
xopeorpadueli, obecreunBas TpaHCHOPMATHBHOCTE,
CHMBOJIMYECKYIO HACHIIIEHHOCTD, MILTIO3UIO OECKOHEY-
HOCTH, CHHXPOHH3ALNIO C MY3bIKOH 1 SKOHOMHYECKYIO
3¢ PEKTUBHOCTD, XOTA M HE UCKIIOYas PUCKOB TE€XHO-
JIOTHYECKOW 3aBHCHMOCTH, TMOTEPU MaTEepHAIbHOCTH,
OTBJICYEHHS BHUMaHUs OT Xopeorpaduu u yHUpHKa-
LMW pPELIeHUH.

XapakTepHslii Juis pabot OKyHeBa MOHYMEHTAJIb-
HBII TpaJUIMOHHBIN 00pa3, NpeCTaBICHHBIN B CIIEHE
HIDKE, TIPEAIojaraeT MacIiTabHOCTh JAEKOpaIui, co-
3[IAI0MIYI0 BIIEYATICHNE TPAHINO3HOCTH, apXUTEKTYP-
HYIO BBIPa3UTEIHHOCTH C CIIOJIF30BAaHUEM apOK, KyIO-
JIOB M KOJIOHH, ITyOMHY CIIEHHYECKOTO MPOCTPAHCTBA
Yepe3 MHOTOIIJIAHOBOCTH M TPUMEHEHHE KJIACCHYECKIX
KOMIIO3UIUOHHBIX IPUHIIUIIOB CHMMETPUU U PUTMA.
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C TouKHM 3peHHs CTHIMCTHKH cueHorpadus aaH-
HOH CIICHBI 0aneTa MpencTaBisieT co00i HEOOpHEHTa-
JU3M — COBPEMEHHYIO HMHTEPIPETAIMIO BOCTOYHOM
3CTETHKH, XapaKTePU3YIOIIYIOCs XKHBOIMCHOCTHIO (00-
TaTCTBO AETaleH U IBETa), TeaTPATbHOCTHIO (TOJUEPK-
HyTas JEKOPAaTHBHOCTH), PEAM3MOM C 3JIEMEHTaMH
cTumzany (y3HaBaeMmble, HO 0000MEHHBIE (POPMBI) U
pockoIbio (00MIre OpHaMEeHTa, 30JI0Ta, JOPOTUX TKa-
Hell), KoTopasi CHHTE3UPYEeT HCTOPUUECKYIO T0CTOBEp-
HOCTb apXUTEKTYPHBIX (OPM, TeaTpalbHYI YCIOB-
HOCTH 4epe3 0000IIeHNe U CTHIM3ALNI0 U POMAaHTH3a-
o BocToka mocpencTBOM akIieHTa Ha POCKOIIH H
9K30THKE.

Jannast crieHorpadus npeicTaBiIseT codoi Kiac-
CHYECKHH NMpUMEp OpHEeHTaIN3Ma B 0aJeTHOM TeaTpe,
I7Ie BOCTOYHAs 3CTETHKA HMHTEPIPETUPYETCS uepe3
MpU3My €BpONEICKON TeaTpallbHOM TpaaulMH, Poc-
KOIIb M JIEKOPAaTHBHOCTH CIYXaT CO3IaHHMIO aTMO-
cdepbl 3K30THKH, apXUTEKTYpHBIE (GopMBbI 0000IIEHBI
W CTHJIM30BaHbI IJISl JIOCTIDKEHUSI TeaTpabHOTO 3¢-
(bexra, nBeTOBasg TaMMa (OMPIO3a-30JI0TO) MCIIOIB3yET
YCTOSIBUIMECS] BH3YaJIbHBIE KOJbI «BOCTOYHOCTH», a
MPOCTPAHCTBO OPTaHM30BAHO 110 IPUHIIMITY «PaMBbD) —
TeaTpa B TeaTpe, YTO B COBOKYITHOCTH CBHETEINb-
CTBYET O KauyeCTBEHHOI IpodeccroHansHON paborte,
JIEMOHCTPHPYIOIIEH BBHICOKHH YpOBEHb XyIIOXKECTBEH-
HOT'O MacTepCTBa M IIy0OKOe OHMMaHHe KaK BOCTOY-
HOHM 3CTETHKH, TaK U 3aKOHOB Te€aTPaIbHOM CLIEHOTpa-
¢un.

OpHaMeHTHKA U IEKOPATHBHBIE JIEMEHTBI CLIEHO-
rpaduu BKIIOYAIOT PACTUTENbHBIE MOTHBHI (apabeckH,
[[BETOYHBIE Y30PHI PAMCKHUX CaJI0B, MEPEILICTAIOIINECS
CTEeOJIH U JINCTHS ), TEOMETPUIECKUE IIEMEHTHI (PEe3HBIE
KOJIOHHBI C KallUTeJSIMH, CTPYKTYPHUPOBAHHBIE MaT-
TEpHBI) U apXUTEKTYPHBIC AeTaTu (MapOKKaHCKHE (o-
HapH, aXypHbIe PEIIETKH, MHOTOSPYCHBIC KallUTEN),
BBITIOJTHEHHBIE B J)KUBOIIUCHOW, NMPOEKLHMOHHOW HIIH
KOMOMHHUPOBAaHHOH TEXHHKE.

CaeToBast ApaMaTyprusi, oCTPOSHHas Ha JIeKopa-
TUBHBIX CBETWJIBHUKAX (2XypHbIC QOHApH, IMUTHPY-
FOIIME MACIITHBIC JIAaMIThI), OOIIeM OCBEIICHUH (TEMI0e
30JIOTHCTOC  CBEYCHHE, MOJCBETKA OPHAMEHTOB,
KOHTPOBOH CBET) W CBETOBBIX AKIICHTAaX (BBIACICHUE
apKW, UTpa CBETa U TeHH, OTPAKEHUS Ha IOy ), CO3AAET
aTMoc(epy HOYHOTO JBOPIIA, HHTUMHOCTH U POCKOIIIH,
a TEKCTWIbHBIE JJIEMEHTHI (IPAIMPOBKU M3 OHPIO30-
Boro 0Oapxara) ¢popMHpYIOT INIyOWHY M LBETOBOHl aK-
LEHT, YTO B COBOKYITHOCTH CO3Ja€T KYJIbTYPHBIH KOJI
«BOCTOYHOCTH» Yepe3 CTPeNIbYaTyI0 apKy, apabeckw,
MapoOKKaHCkHe (hoHapH, OMPIO30BO-30JI0TYIO MAIUTPY,
POCKOIIIb JEKOPa U CHMMETPHIHYIO KOMIIO3HIIHIO.

Amnanms ciieHorpadguu OKyHeBa BaXXeH B TPEX ac-
MEKTaX: METOIOJIOTHYECKU OH JEMOHCTPHPYET COBpE-
MEHHBIH TIOAX0]T K BOCTOYHOW TEMaTHKe, TlIe XyH0XKe-
CTBCHHAs WHTEpIpETalls 3aMEHsSeT STHorpadmye-
CKYIO JOCTOBEPHOCTH, CO3JIaHHE HOBOH BH3YyaIbHOU
MeTaopbl — KOMUPOBAHHWE HCTOpPHYECCKHX (opM, a
YHHUBEPCAJIbHBIN SI3bIK COXPAHSET KYJITYPHYIO CIICIIH-
(GUKY; TEXHOJOIMYECKH ero paboTra HILTIOCTPUPYET
9BOJIIOLMIO OT MaTepUallbHbIX JeKopanuid K nudpo-
BBIM, OTKDPbIBAasi HOBbIC BO3MOYKHOCTH HMHTEPAKTHBHO-
CTH U TpaHC(HOPMATHBHOCTH JIJIsI [TEPEIadn BOCTOYHOM
ACTETUKH; KOMITAPATUBHO JKE COMOCTaBIIcHHE apabo-
nepcuackoro moaxoaa OkyHeBa (apabecku, KaJuIurpa-
¢ust, 0000mEHHAs AapXUTEKTypa, OMPIO30BO-30JI0TAs
ramMma, IpOEKIIMH) C TIOPKCKO-TIEPCUICKON criermdu-
KOH a3epOaipkaHCKUX 0aneToB (KOBPOBHIC Y30DHI,
HAI[MOHAJIbHASL APXUTEKTYpPa, BApUATHBHBIC PELICHIMS)
BBISIBJISICT Pa3JIMYHbIC CTPATETHH KyJbTYPHO#M perpe-
3CHTAIMK Ha MUPOBBIX CI[CHAX.

Cuenorpadust HHTETpUpOBaa azepOailKaHCKUe
u apaOCKHe MOTHUBBI, 0OecreunBasi BU3yajlbHOE COOT-
BETCTBHE 3BYYaHWIO Tapa (a3epOailpkaHCKWUH Hapoj-
HBIA HMHCTPYMEHT), BOCCO3J[aBasi apXUTCKTypHbBIC
(OpMBI BOCTOYHBIX JBOPIIOB, KCIOJNB3Ys OpPHAMECH-
TaJIbHBIC MOTHBBI MCIAMCKOTO HMCKYCCTBA W CO3JIaBas
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aTMochepy apadbckux ckazok. [Ipu aTom OkyHeB pabo-
Tal B paMKax €BPOIEHCKON TeaTpallbHOW Tpagulluu,
YTO MPOSBIIIOCH B KIACCHYECKHUX MPUHIMIIAX CIIEHO-
rpadun, akaJeMHIeCcKOH BRIBEPCHHOCTH KOMITO3HIIH,
podeCcCHOHATFHOM BIAJACHUN IPOCTPAHCTBOM CIICHEI
1 COOTBETCTBHU KaHOHAM 0aJleTHOTO TeaTpa.

[TocTaHOBKAa TPONOIKAET TPATUIHIO JHAIOTa
KyneTyp "BocTok-3anan”, Hauaryro "Pycckumu ceso-
Hamu" J{srunesa c ux "lllexepazanoit" u gpyrumu opu-
eHTanbHbpIMH Oanetamu. Cuenorpadust OxkyHeBa crana
COBPEMEHHBIM IIPOUTEHHUEM 3TOH TPaAULIUH.

[TocranoBka Ganera «Tricaya U o1HA HOYBY Jie-
MOHCTPUPYET  >KM3HECHOCOOHOCTh  KIIACCHYECKHUX
(hopmM OaeTHOTO TeaTpa MpH 0OPAIICHUN K BOCTOYHOM
temaruke. Crienorpadus Ilerpa OxyHeBa IOKa3bIBaeT,
YTO TPAAUIUOHHBIN TOAXO MOXKET OBITh aKTyaIbHBIM
¥ BnevaTisomuM B X X1 Beke.

DTo ApPKUH TpHMeEp TOTo, Kak a3zepOalpkaHCKoe
TeaTpaibHOE UCKYCCTBO MOXKET OBITh IIPEICTABICHO Ha
MHUPOBBIX CIIEHaX C COXpaHEHHEM HallMOHAJIBHOT'O KO-
JIOpUTAa U HCIIOJB30BAaHHEM COBPEMEHHBIX BBIPa3U-
TEJBHBIX CPEJICTB.
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INPUMEHEHHWE HCKYCCTBEHHOI'O HHTEJIJIEKTA B IMATHOCTHKE
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THE USE OF ARTIFICIAL INTELLIGENCE IN THE DIAGNOSIS OF DENTAL DISEASES

Annomauyus.

B cmampwe pacemampuedaromcs CoO6pemMennble 603MONCHOCMU NPUMEHEHUA UCKYCCMBEHKH020 UHmMelleKma 6
OUASHOCIMUKE CIMOMAMON02UYECKUX 36160]166LZHM12, 6KIIO4as Kapuec, 3abo0ne6anus napoc)onma u namojocuu meep-
ObIX U MAZKUX MKAHel noiocmu pma. AHaIu3Upyomes. Memoovl MAUUHHO20 00yYeHUs. U 2TYOOKUX HEeUPOHHbIX
cemeil, ucnoabsyemule 0isi 00PabomKu MeOUYUHCKUX U300padicenull, makux Kak penmeenozcpammol, KT u enym-
pupomoevble CKAHbl. Ocoboe snumanue y()e/memc;z noe6vlueHUurv modYrHocmu paHHezl duaeﬂocmuku, CHUMNCEHUIO
cy6bel<mu6Hocmu KIUHUYECKOU OYEHKU U asmomamusayuu npuHAmus 6paue6HblxpeweHuL7. Hpu@odﬂmc;z oanHvie
0 8bICOKOU uyecmeumeibHocmu u cneuuqbulmocmu ancopummos npu 6oblAA6JNEeHUU CKPbIMbIX U HAYATbHbIX d)OpM
sabonesanuil. Takoice 006CyHCOAIOMCsL OSPAHULEHUS MEXHOLO2UL, BKTIOUAsL HEOOXO0OUMOCHb OOIbULUX 00YUAIOUIUX
8b100POK, 8ONPOCHI UHMEPNPEMUPYeMoCmu Mooeiell U smuyecKue acnekmol ucnoavsosanus MU e meouyune. /le-
JAAemcsi 661600 O 3HAYUMEbHOM nomenyuaje UCKYCCMEEHH02c0 UHmMeNNeKmda KaK UHCmpymenmad, cnocobro2o no-
BbICUMb KAYECMBO CIMOMAMON02UYECKOU noMowu U onmumMusupoeamb KI1UHU4YeCKyo npakmukxy.

Abstract.

The presented article examines in detail the complex and dynamic role of the oral microbiota in maintaining
local homeostasis and the pathogenesis of major dental diseases such as caries and inflammatory periodontal
lesions. The biochemical mechanisms of dental biofilm formation and the pathological transition from a symbiotic
state to dysbiosis under the influence of various carbohydrate loads, pH changes and decreased immune reactivity
are highlighted. Special attention is paid to acidogenic and acidoduric bacteria, in particular Streptococcus mu-
tans and representatives of the genus Lactobacillus, whose metabolic activity and production of organic acids
lead to local demineralization of hard tooth tissues and the development of the carious process. In the context of
gingivitis and periodontitis, the influence of specific gram-negative anaerobes of the periodontopathogenic red
complex, including Porphyromonas gingivalis, Treponema denticola and Tannerella forsythia, is deeply analyzed.
These microorganisms, due to the release of proteolytic enzymes and endotoxins, act as triggers that initiate a
cascade of destructive immune-inflammatory reactions, which leads to the destruction of the periodontal ligament
and resorption of the alveolar bone.

Knioueente cnoea: ucxyccmeeHanI UHmMeliekm, CmomamaoJiocul, Ouaeﬁocmum, Kapuec, 3a001e6aHUA napo-
Jouma, mMawiuHHoe obyyeHue, HelpoHHvle cemu, MeOUYUHCKUE U300padcenus, yupposas cmomamonocus, aemo-
mamusayus OUACHOCMUKU.

Keywords: oral microbiota, dysbiosis, dental biofilm, dental caries, periodontal inflammation, periodontitis,
Streptococcus mutans, Porphyromonas gingivalis, periodontopathogens, microbial homeostasis, preventive den-
tistry.

AKTYaJIbHOCTH HccienoBanns. CTpEeMHUTEIBHOE
pa3BuTHE IU(PPOBBIX TEXHOJOTHHA U METOJOB HCKYC-
CTBCHHOTO HHTEJUIEKTa CYIIECTBEHHO TpaHchopMu-
pPYeT COBPEMEHHYIO MEIHIIMHY, BKIIFOYas CTOMATOJO-
THUIO. Tpa}lHHHOHHBIe METOAbI TUArHOCTUKU BO MHO-
TOM 3aBHUCAT OT Cy6'beKTI/IBHOI71 OLICHKU Bpaqa, qTO
MOXET HpI/IBO}lI/ITB K BapI/IaTI/IBHOCTI/I peSyHBTaTOB n
CHUXCHHUIO TOYHOCTH BBISABJICHHUA paHHI/IX CTa}lI/II\/'I 3a-
0OoJIeBaHUI.

B ycioBusix pocta pacpoCTpaHEHHOCTH Kapueca,
3a00JICBaHUI MAPOJIOHTA U IPYTUX MATOJOTHH MOJIO-
CTH PTa BO3pacTacT HEOOXOIUMOCTh BHEPEHUS Ooliee

TOYHBIX, OBICTPBIX M CTaHAAPTHU3UPOBAHHBIX IHATrHO-
CTHUYECKHX HHCTPYMEHTOB. VCKYCCTBEHHBIH HHTEI-
JIEKT CTIOCOOEH aHAITM3UPOBATh OOJIBIIINE MACCHBBI Me-
JULIMHCKUX JaHHBIX, BKIIOYas PEHTICHOJIOTHYECKUE
n3obpakennss U 3D-ckaHbl, oOecriednBas BBICOKYIO
YyBCTBUTEIHHOCTh M CIEIU(PUIHOCTh JHATHOCTHKH.
OTO nenaeT uccie0BaHue ero MPUMEHEHHSI 0COOCHHO
aKTyaJbHBIM JUIS TOBBIIICHUS Ka4ecTBAa CTOMATOJIOT U~
YEeCKOH MOMOIIM W ONTHMH3ALNU KIMHHYECKUX IPO-
LIECCOB.

Heab uccnenoBanus. Llenpio nanHoro uccieno-
BaHMS SBJISIETCSI aHAJIM3 BO3MOXKHOCTEH M 3((PEeKTHB-
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HOCTH NPUMEHEHUS TEXHOJIOTHH MCKYCCTBEHHOT'O MH-
TEJUIEKTa B TUATHOCTUKE CTOMATOJIOTHUECKHX 3a00I1e-
BaHMH, a TAKXKE OICHKA WX BJIMSIHUSA HA TOYHOCTH BBI-
SIBIICHHUS TAaTOJIOTHH, CKOPOCTh OOpabOTKH AAHHBIX U
CHIDKEHHE CyObEeKTUBHOCTH BpadeOHBIX pemenui. Jlo-
TIOJTHUTENBHO CTAaBUTCS 3ajada BbIIBUTH OCHOBHBIC
MPENMYIIECTBA, OTPAHUYCHHNS U IEPCICKTUBBI BHEIPE-
Hus M B MOBCETHEBHYIO CTOMATOJIOTHYECKYIO MIPaK-
THKY.

Marepuanabl 1 MeTOIbI HccenoBaHus. B pam-
KaxX MCCJICJAOBAHUS HCIIOJIB30BAJICS aHAIN3 HaydyHOMH
JUTEPaTyphl, TOCBSIICHHOH NPUMEHEHUIO HCKYyC-
CTBEHHOTO HHTEIUIEKTa B CTOMATOJOTHH, BKIIOYas
MyOIMKAUK B MEX/TYHAPOJHBIX MEIUINHCKAX U TEX-
HUYecKuX 0a3zax HaHHBIX. PaccMmarpuBammck paboTEI,
MOCBSIICHHBIC HCIOIb30BAHNIO aJTOPUTMOB MAIlHH-
HOTO O0YYeHHS U TITyOOKIX HEUPOHHBIX ceTel st 00-
pabOTKH PEHTIEHOJIOTHYECKUX N300paKEHHH, KOMITb-
I0TEPHOI TOMOrpaduu 1 BHYTPHPOTOBBIX CKAHOB.

MeTo0IOTHUECKYI0 OCHOBY COCTAaBUIJIM CPaBHU-
TCIbHBIN aHaIu3 TPpaJUIIMOHHBIX JUArHOCTUYCCKUX
OAXOA0B U cucteM Ha 6aze MU, a Taxxke oleHKa I10-
KazaTesel TOYHOCTH, YYBCTBUTEILHOCTH U Crieluuy-
HOCTH JAMArHOCTUYECKUX MoAeneil. JlONOJHUTEIBHO
YUUTBHIBAJNCH JaHHbIC KIMHUYIECKUX HCCIICIOBAaHHUH, B
KOTOPBIX IIPUMEHSUINCh aBTOMATH3WPOBAHHBIC CH-

CTEMBI pacIO3HaBaHUs MaTojorui. Takol KoMIUIeKkc-
HBIA TIOJXO] TIO3BOJIMJI OOBEKTHBHO OIEHUTH dPQeK-
TUBHOCTH H MEPCHEKTUBHOCTH HUCIIOIB30BAHUS HCKYC-
CTBCHHOT'O MHTEJIICKTAa B CTOMATOJIOTHIECKOH JHarHo-
CTHKE.

Pesyabrarel uccienoBanusi. PasButue uckyc-
CTBCHHOT'O MHTEJUICKTAa B CTOMATOJIOTHIECKOH JHarHo-
CTHKE HayaJIoCh C BHEAPEHUS 0a30BBIX KOMITBIOTEPHBIX
TEXHOJIOTHH B MEIULMHY BO BTOPOH MOJOBHHE XX
Beka. Ha pannux stamax, B 1960-1980-x roxax, mpu-
MEHSUIUCh NPOCTEHIINE 3KCIIEPTHBIE CUCTEMBI, OCHO-
BaHHBIE Ha MPaBUWJIaX U JIOTHYECKUX alroputMax. JlaH-
HBIE CHCTEMBI MOJEIHMPOBAIH KIMHUYECKOE MBIIILIe-
HHE Bpada © WCIOJB30BANNCH [UI TIOMICPKKH
MIPUHATHS PEIICHUH, OAHAKO WX BO3MOXXHOCTH OBLIH
OTpaHMYEHbl U3-3a2 HEAOCTATOYHOW BBIYMCIUTEILHOMN
MOIITHOCTH U MaJIbIX 00BEMOB IIN(PPOBHIX JAHHBIX.

C nepexomoM kK upoBoif cromaTonoruu B 1990-
€ roJIbl HaYaJIOCh AKTUBHOE HAKOIUICHHE METUIIMHCKHUX
n300pakeHMi, BKIII0Yasi pEHTT€HOTPaMMbI I KOMITBIO-
TEpHYIO ToMOrpaduio. DTO CO3/aI0 MPEANOCHUIKH IS
MIPUMEHEHHs1 OoJiee CIIOKHBIX AJITOPUTMOB aHAIU3a
n300pakeHui. B 3TOT nepuo Havyaau NCIOIb30BaThCS
METO/Ibl MAIIMHHOTO 00YYEHUsI, CHOCOOHBIE BBISBIATH
3aKOHOMEPHOCTH B TAHHBIX U IIOMOTATh B THATHOCTUKE
Kapueca, MaTOJOTHI TapOJJOHTA U aHOMAJINHA Pa3BUTHS
3y004eIIOCTHOM cUCTeMBI (puc. 1).

i | Neural Loaic Machine Back J Deep
~ network Th:f,’,ist learning 1969 p;?::ﬁ;ﬂ:" i . learning

Puc. 1 — Baosicnvle asmanwl 6 pazgumuu ucKyccmeenHo20 unmeniekma [2]

CymecTBeHHBIH TpopelB mpomsomien B 2000-
2010-x romax ¢ pa3BUTHEM TIIIyOOKOTO OOY4eHHs M
HelpoHHBIX ceTel. [losiBneHue cBEPTOUHBIX HEUPOH-
HBIX CETeH MO3BOJMJIO 3HAYUTEJBHO IMOBBICUTH TOY-
HOCTh aHAJIM3a MEIUIIUHCKIX H300pakeHuil. B ctoma-
TOJIOTHH 3TO BBIPA3WIOCH B aBTOMAaTHYECKOM PacIio-
3HABAaHUH KapHO3HBIX TOPAKCHHM, OIICHKE COCTOSHH
KOCTHOW TKaHH W BBISBJICHHU CKPBITHIX MATOJOTHH Ha
paHHHX cTragusx. OJHOBPEMEHHO pPa3BUBAIUCH CH-
CTEMBl aBTOMAaTH3MPOBAHHOTO IIAHUPOBAHMS JIede-
HHSI, BKJIIOYAsi OPTOJOHTUYECKUE W MMILIAHTOJIOTHYe-
CKHE pEIIeHHS.

B mocnegrme roAasl pa3BUTHE HCKYCCTBEHHOTO
MHTEJUIEKTa B CTOMATOJIOTHH YCKOPMIJIOCH Oiaromaps
POCTY BBIUMCIHMTENBHBIX MOIIHOCTEH, IOCTYIHOCTH
OOJIBIINX JAaHHBIX ¥ BHEAPEHUIO OOJAaYHBIX TEXHOJIO-
ruid. COBpEeMEHHBIE CHCTEMBI CIIOCOOHBI HE TOJBKO
aHAIM3MPOBATh HM300pa’KeHUs, HO W HMHTETPUPOBATH
KJIMHUYECKHE JJaHHbIE TTAalleHTa, IPOTHO3UPOBATh pas-
BUTHE 3a00JIeBaHN U IIpeIaraTh NepCOHaIM3UPOBaH-
HBIE CTpaTeruy JieueHHs. VIcKycCTBEHHBIN MHTEIIEKT
AKTHBHO BHE/IPSIETCS B KIIMHUYECKYIO ITPAKTUKY, TOBBI-
I1as TOYHOCTH JUATHOCTHKH, CHUXKAs BIUSHUE YeI0Be-
4eCKOTO (haKTopa U ONTUMHU3UPYS pabodre poIecChl.

OBOIIOIUSA MCKYCCTBEHHOTO WHTEIUICKTA B IHa-
THOCTHKE CTOMAaTOJIOTHYECKUX 3a00JEBaHMI MpoILIa

IIYTh OT NPOCTBIX SKCIEPTHBIX CUCTEM K CJIIOKHBIM WH-
TEJUIEKTYaJIbHBIM TUIaTGopMaM, HIparoLMM KIHoYe-
BYIO POJIb B COBPEMEHHOU IU(PPOBOI CTOMATOIOTHH.

OTMeTuM, YTO COBPEMEHHBIN ATall Pa3BUTHUS HC-
KYCCTBEHHOTO MHTEIUIEKTa B CTOMATOJIOTHH CBSI3aH C
aKTUBHBIM BHEIPEHHEM METOHOB TIyOOKOro oOyue-
HUS1, KOMITBIOTEPHOTO 3pESHUS U aHaTi3a OOJIBIINX JaH-
HBeIX. KiFoueByr0 poib UTparoT CBEpTOYHBIC HEHPOH-
HBIE CETH, KOTOPbIC 00yJYaroTCs Ha THICSYaX U MUAJUTHO-
HAX MEJUIMHCKUX W300paXEHUH W  CIIOCOOHBI
pacrio3HaBaTh MAaTOJOTHYECKHE N3MEHEHHS C BBICOKOM
TOYHOCTRIO [3]. DTH TEXHOJIIOTHH WCIOIB3YIOTCS
NpeXkJe BCEro Ui aHalk3a pPEeHTIeHOJIOTHYECKHX
CHUMKOB, BKJIO4Yas NPUICIIbHLIE CHUMKHU, ITaHOpaM-
HBIC OPTOIMAHTOMOI'paMMbI 1 KOHYCHO-JIY4YEBYIO KOM-
MIBIOTEPHYIO0 TOMOTPa(HIO.

OpnHuM U3 Hanboliee pacpoCTpaHEHHBIX HAIIPAB-
JICHUH SIBIISICTCS aBTOMAaTHYECKas JHAarHOCTHKA KapH-
eca. CoBpeMecHHBIE CHCTEMBI, Takue kak Diagnocat,
Pearl wim Overjet, aHaATH3UPYIOT PEHTTCHOBCKUE U300-
PaKEHUS W BBLIBISIIOT JJa)Ke HavyallbHBIC KapHO3HBIC
MMOPaKEHUsI, KOTOPBIE MOTYT OBITh HE3aMETHEI Bpady.
AJNTOPUTMBI TaKXe OTPENENIAIOT TIyOHHY MOpaXKCHUS
M TIOMOTAIOT OICHUTh HEOOXOAWMOCTH JICUCHHA. DTO
MTOBBIIIAET TOYHOCTH IUATHOCTUKU M CHUYKAET BEpPOSIT-
HOCTB MPOITyCKa paHHUX cTanuii 3aboneBanws [1].
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B nmarnocruke 3a0oneBaHMi MapoJIOHTa UCKYC-
CTBEHHBIM MHTEJJIEKT MCIIOJIB3YeTCA Ul  OLEHKH
YPOBHsI KOCTHOH TKaHH Y BBIABICHHS IIPU3HAKOB Mapo-
JoHTHTa. CHCTEMBI aBTOMaTHYIECKH N3MEPSIIOT PacCTO-
SHHE OT HEMEHTHO-3MAaJIEBOT0 COCUHEHUS 10 YPOBHS
IBBCONIAPHOM KOCTH, YTO IO3BOJISIET OOBEKTHBHO
OIPENENNUTh CTETIEHD Pa3pyIICHU TKAHEN U TUHAMUKY
3a0oseBaHusl. ITO OCOOEHHO BaXKHO JUISL JOJITOCPOY-
HOT'O MOHUTOPUHIA NAIIUEHTOB.

B o6nactu ummutanTonoruu MW npumensiercs s
ananu3a TpéxMmepHbIX KJIKT-nanHbIX. ATTOPUTMBI IO-
MOTalOT BBISBIATh aHATOMUYECKHUE CTPYKTYPHI, TaKUe
KaK HWKHEYEIIOCTHOM KaHajl U TaliMOpOBHI Na3yxH, a
TaKXKe OLCHMBATh IIOTHOCTh KOCTHOW TkaHW. Ha oc-
HOBE 3THX JAHHBIX (OPMUPYIOTCS PEKOMEHIALUH TI0

COOHBI aBTOMAaTHUYECKH aHAJIM3UPOBATh TEJIEPEHTI€HO-
TpaMMBI, ONPENENATh AHATOMHUIECCKHUE OPHEHTHPHI U
BBINONHATH Iie(hanoMeTpudeckue n3mepenus. Kpome
TOTO, TAKHE TEXHOJIOTHH HCHOIB3YIOTCS JUII MOHHTO-
pHUHTa X0#a JIeueHus: aHamu3upys ¢pororpaduu u 3D-
ckanbl, UM criocobeH oTcieKuBaTh TWHAMHUKY H3Me-
HEHUI U CBOEBPEMEHHO BBISBIIATH OTKIOHEHUS OT 3a-
IUIAHUPOBAHHOI'O pe3yjbTaTa. DTO CHIDKAeT HEo0Xo-
JMMOCTb YaCThIX BU3UTOB K Bpauy | MOBhIMIaeT 3P dek-
TUBHOCTh B3aMMOJEHCTBUS MEXIY CIEIHUATUCTOM U
MAI[UEHTOM.

Buenpenne MM B opTOmOHTHIO Takke CrocoO-
CTBYET INEPCOHATM3ALUY JICUCHNS, YIUTHIBAsI MHINBH-
IyaJlbHbIe aHATOMHIECKHNE OCOOCHHOCTH Ka)KAOTO Ta-
LUEHTA, 9YTO B KOHEYHOM HTOT€ YJIydIIacT Ka4eCTBO U

BBIOOPY Pa3MEpOB MMIUIAHTATOB M MX ONTUMAIbHOMY  HPEICKa3yeMOCTh  TEPaNeBTUYECKUX  PE3YJIbTATOB
PAaCTIOJIOKEHHIO, YTO CHIDKAST PUCK OCIIOKHCHHH. (tabm. 1).
OpTOIOHTHUS TaK)KE AKTHBHO HCIOIB3YET TEXHO-
JIOTUU UCKYCCTBEHHOI'0 MHTEJUIEKTa. IIporpaMMel crio-
Tabmuma 1
Hcnonb30BaHue TEXHOJOIHH HCKYCCTBEHHOI0 HHTEJLIEKTA B OPTOAOHTHH
No Merton XapaKkTepHucTUKa
1 Juarsocruka WU moxer aHanmu3upoBaTh paauorpapudeckue CHUMKU 1 3D-cka-
HUPOBAHMSA JUIS BBIABICHUS OPTOJOHTHYECKHX aHOMAaNHUH. AJro-
PHUTMBI MAIIMHHOTO OOYYEHHUSI MOTYT PACIO3HABATH MATTEPHBI, KO-
TOpPBIE MOT'YT ObITh HEOUYECBHIHBI JJIs1 YEJIOBEUECKOTO IJ1asa.
2 IInanupoBaHue nc4eHUs C nomompro MM MOXKHO c031aBaTh NEPCOHATM3UPOBAHHBIE IITAHBI
JIEYEHUs] Ha OCHOBE aHAIM3UPYEMBIX JaHHBIX O MAlIUEHTE. DTO M03-
BoJIsieT 00JIee TOYHO NMPEACKA3bIBATh PE3YINILTATHI JICUCHUS U OITH-
MHU3HPOBaTh IIPOLECC.
3 MopaenmupoBaHue pe3ynbTara NH-TexHONIOTNN MO3BOJSAIOT BU3YaIH3UPOBATh MPENNOIAracMble
HM3MEHEHHS BO BPEMs JIEUEHHs, YTO IIOMOraeT MalueHTaM Jydlle
MOHATH MPOLECC U MOTHBHPYET UX CJIEIOBATH PEKOMEHAALUSIM
Bpaya.
4 MonuTopuHr niporpecca Hcnonp30Banue MOOUIBHBIX MPHUIOKEHUH U HOCUMBIX YCTPOUCTB
¢ 1 no3BoJisieT 0TClIe)KUBaTh COCTOSHHUE MAlIMEHTa B PEKUME pe-
QIBHOTO BPEMEHH. DTO MOXKET BKJIIOYaTh aBTOMATH3MPOBAHHBIC
HAIIOMHHAHUS 0 HEOOXOAMMOCTH HOIIEHHS OPEKEeTOB MM YUCTKH
3y0OB.
5 VYydienue B3auMoaeucTBus ¢ | Yar-00Thl M BUPTyaJbHbIE aCCHCTEHTHI MOTYT OTBEYaTh Ha BO-
MaIeHTaMH HPOCHI TTAIUEHTOB, MPEAOCTABIISATh HHYOPMALIUIO O JICYSHUH U CO-
BETOBATh 110 YXOJIy 3a 3y0amH.
6 OOyd4eHue u MoAroToBKa WU moxeT OBITh UCTIONB30BaH Il 00yYEeHNUS CTYI€HTOB-OPTOAOH-
TOB, MPENOCTABIISISI CUMYJISILIUU, KOTOPBIE MO3BOJISIIOT UM MTPAKTU-
KOBaTbCs B AMArHOCTHUKE U IJIAHUPOBAHUU JICUEHHUSL.

JIONONHUTENBHO PA3BUBAIOTCA CHCTEMBI, HHTE-
TPUPYIOIINE KIMHUYECKUE JaHHBIE MAlUeHTa, BKIIO-
yas aHaMHe3, QoTorpaduu U pe3yabTaThl 00cieI0Ba-
Hui. Takue pemeHus Mmo3BOJSIOT (GOpPMUPOBATH KOM-
IUIEKCHBIE ~ JMarHOCTHYECKHE  3aKIIOYeHHI |
MePCOHAM3UPOBAHHBIE TUTaHBI JieueHus. OOmadHble
IaTOpMBl 00ECIIeUNBAIOT OBICTPBHIA JAOCTYH K JaH-
HBbIM U BO3MO>KHOCTb YAAJIEHHOM KOHCYJIbTAllUH.

CoBpeMeHHBIE TEXHOJIOTUU UCKYCCTBEHHOIO HMH-
TEJUIEKTa B CTOMAaTOJIOTHMH O0ECIIEYHMBAIOT BBICOKYIO
TOYHOCTh JMArHOCTHKH, AaBTOMAaTHU3alUI0 PYTHUHHBIX
MPOLIECCOB U MOAJEPKKY KIMHUYECKUX pemeHui. Mx
MPUMEHEHUE YXK€ CEroJHS CYIECTBEHHO IOBBIIIAET
Ka4eCTBO MEIMLIMHCKOW MOMOIIY U MPOAOJIKAET akK-
THUBHO PaCUIUPSATHCS.

Crnenyer NOAYEPKHYTh, YTO HECMOTPSI HA aKTHB-
HOE DPAa3BUTUE TEXHOJIOTUH, BHEAPEHHE HCKYCCTBEH-
HOT'O UHTEJUIEKTa B CTOMATOJIOTMYECKYIO JUATHOCTUKY
COIPOBOXKAAETCA PSAOM CEPbE3HBIX OTPAaHUYEHUM.

OmHOM M3 KIIIOYEBBIX NPOOJIEM SBIAETCS Kaye-
cmeo u pasHoobpaszue o0yYaOWUX OAHHBIX. AJTO-
PUTMBI TpeOyIOT OONBIINX MAacCHBOB pPa3MEUeHHBIX
MEIWIMHCKUX HN300pa’keHUH, OJAHAKO TAaKHe JaHHBIC
YacTO OTrpaHWYEHBI, MOTYT OBITH HecOaJaHCHPOBaH-
HBIMH 1 3aBHCETHh OT KOHKPETHOTO 000pYyJOBaHMS MITH
KIJIMHUKH. DTO MIPUBOJIUT K CHHYKEHHIO TOYHOCTH MOJIe-
JIel TIpY UCIIOJIb30BAaHNUH B IPYTUX YCJIOBHSX M yXYA-
IIaeT NX YHHUBEPCAIBEHOCTb.

Jpyroii BaxxHo! npoOIeMOH SIBISIETCSI Hedocma-
mounas unmepnpemupyemocms pewenui. MHorHe
MOJENH TITyOOKOTO 00y4IeHHs pabOTaIOT KaK «IEPHBIN
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SIIUK», U Bpad He BCErJa MOXKET MOHATh, HA OCHOBa-
HUM KaKMX TPHU3HAKOB CHUCTEMa Clelana BBIBOXA. DTO
CHIKAET NOBEPUE CIELUANNCTOB U 3aTPyIHAET KIHHU-
YeCKOE MPUHATHE PELICHHH, 0COOCHHO B CIIOPHBIX CITy-
yasx.

CyInecTBeHHBIM OTPaHUYEHHEM OCTAIOTCS lOpuU-
ouyeckue u smuyeckue 6onpocsl. OTBETCTBEHHOCTH 3a
OIMOKH JUATHOCTUKH, BBITIOJHEHHOH ¢ yyactuem U,
[IOKa HE UMeeT YETKOU perynsauuy. Taxke BOSHUKAIOT
BOIIPOCHI 3aIIUTHI IEPCOHANBHBIX JaHHBIX MAlUCHTOB,
0COOCHHO MPH HUCTOJIB30BAHUH OOJaYHBIX CEPBHCOB U
nepenavyy MEANIMHCKON HH(pOPMaIHH.

Texnuueckue npobiemsl BKIOYAIOT 3aBHCUMOCTh
0T KauecTBa n3obpaxxeHmit. Hanmnune apredakros, He-
MPaBUJIBHOM DKCIO3HIUH WIN aHATOMUYECKHUX BapHa-
LU MOKET CYIECTBEHHO CHU3UTh TOYHOCTH AlITOPUT-
MoB. Kpome Toro, cucTeMBI MOTYT Xy’K€ paClIO3HaBaTh
penKHe MaToIOTHH, TaK KaK OHU HEAOCTaTOYHO TpEN-
CTaBJICHBI B 00y4aroUI1X BEIOOPKAX.

Oxonomuueckue u opzaunuzayuonHsvie 6apvepbl
TaK)X€ UIparoT 3HAUYUTEIbHYIO poiib. Brenpenne MU
TpeOyeT (MHAHCOBBIX BIIOKEHHH, OOy4YEHHUS Iepco-
Hajla U HHTETPallii C CYIIECTBYIOUIUMH MEIUIIMH-
CKUMHU UH(OpMaLMOHHBIMU cucTeMamu. He Bce kiu-
HHKH TOTOBBI K TAKAUM W3MEHEHHSM, OCOOEHHO B PErH-
OHax C OTPaHUYEHHBIMH PECYPCAMHU.

HaxkoHerw, cymecTByeT pUCK upesmepHoll 3a6ucu-
Mocmu om mexnono2uii. IIpu HEKPUTUIHOM UCTIONB30-
BaHUM MU Bpad MOXKET yTpaTUTh HABBIKUA CaMOCTOSI-
TENbHOW JMArHOCTUKH, YTO NMOTEHIHUAIBHO CHUXKAET
Ka4eCTBO MEIMIIMHCKOM MOMOIIY TP OIIMOKax Cu-
crembl. HecMOTpsl Ha 3HaYUTENIBHBIN IOTEHIMA, IIPU-
MEHEHHE HCKYCCTBEHHOTO MHTEJUIEKTa B CTOMATOJO-
rud TpeOyeT pemieHHss BONPOCOB KadecTBA JaHHBIX,
MPO3PAYHOCTH aJITOPUTMOB, NPABOBOTO PEryIHpOBa-
HUS U TPAMOTHOM MHTErpaly B KIMHUYECKYIO IpaK-
THKY.

[To Hamemy MHeEHHIO, pelIeHHe MpolieM IpuMe-
HEHHs MCKYCCTBEHHOI'O HHTEIUIEKTAa B JUArHOCTHKE
CTOMATOJIOTHYECKHX 3a001eBaHUN TpeOyeT KOMILIEKC-
HOTO NOJX0/1a, COYETAIOLIET0 TEXHOJIOIMYECKHUE, Opra-
HHU3AI[MOHHbIE U TIPAaBOBHIE MEPHI.

OmHUM W3 KIIIOYEBBIX HAIPABICHUH SBISIETCS
yIIydIlIeHHe KayecTBa 00yJaromux JaHHbIX. {71 aT0T0
HEO0OXO/MMO CO3/1aBaTh KpYIHbIE, pa3HOOOpa3Hble U
CTaHIAPTU3UPOBAHHBIE 0a3bI MEUIIMHCKUX H300pake-
HUH, BKIIOYAIOIINE JaHHbIE U3 Pa3HBIX PETHOHOB, TH-
OB 00OpYJOBaHMS W KIMHUYECKHX CilydaeB. BaxHo
TaKXKe BHEJIPSTh €UHbIE POTOKOJBI PAa3METKHU C y4a-
CTHEM OIBITHBIX CTOMATOJIOTOB, YTO IOBBICUT TOY-
HOCTbH ¥ 0000010 CIOCOOHOCTD aJIrTOPUTMOB.

Jnst mpeotoneHus mpoodaeMbl «UEPHOTO SIIITUKA»
AKTUBHO PAa3BHMBAIOTCS METOIBI OOBSICHUMOI'O HCKYC-
CTBEHHOTO HWHTE/UIeKTa. TakWe TEeXHOJOTMH MO3BO-
JISIFOT BU3YaJIM3UPOBAaTh, KAKME UIMEHHO yYaCTKH H300-
pakeHHsI TOBJVSUTH Ha PELICHHE CUCTEMBI, YTO ITOBBI-
IraeT JOBepHe Bpaded u oOierdaer KIMHUYECKOE
MCTIONB30BaHue. JlOMOTHUTENBHO Ba)KHO WHTETPUPO-
Bath U kak BcrioMoraTelbHbII HHCTPYMEHT, a He 3a-
MEHY CHELMANINCTa, COXPAHSS 32 BpauOM OKOHYATEIb-
HOE pELICHUE.

IOpunuueckue u aTUYECKHE BOMPOCH! PELIAIOTCS
yepe3 pa3paboTKy HOPMATHBHOW 0a3bl, PeryJMpyro-
meil ucnone3oBanne MU B Menuimae. IT0 BKIIIOYAET
OIIpENIENICHHE OTBETCTBEHHOCTH CTOPOH, CTaHAAPTHI
CepTU(QUKANNN AITOPUTMOB H CTPOTHE TPEOOBaHHUSA K
3aIUTe MEPCOHANBHBIX JaHHBIX. Mcrnone3oBanne Me-
TOJOB aHOHMMH3ALUK 1 O€30MacHOr0 XpaHCHHs HH-
(bopMaIyy CHUKAeT PUCKH YTEUKH TAHHBIX.

Takxe HE0OXOIUMO YUUTHIBATh BOIPOCH! CIIpa-
BE/UIMBOCTU M HEIOMYyIIEHHs IUCKPUMHHAIUH, IO-
CKOJIbKY aJITOPUTMBI MOTYT HAcClle[loBaTh IIpeAB3s-
TOCTh 00Y4YarONIMX BEIOOPOK. /s 3TOTO TpedyeTes pe-
TYISpHBIA  ayIUT CHCTEM W  HCHOJIb30BAHUE
Pa3sHOOOpa3HBIX M PENpPE3CHTATHBHBIX JAHHBIX IIPU
oOyuennn mozeineid. B coBokymHOCTH 3TH MepHl Gop-
MHUpPYIOT OCHOBY OTBETCTBEHHOTO BHEIPEHHUS HCKYC-
CTBEHHOT'O HHTEJUIEKTA B CTOMATONOTMYECKYIO IIpaK-
THKY, oOecreunBasi 0allaHC MEXILy TEXHOJIOTHIECKAM
MIPOrPEccoM U cOOI0EHHEM TIPaB YeI0BeKa.

TexHUYecKUe OrpaHUYeHHs] MOTYT OBITH YMEHb-
LIeHBbl 32 CYET YIy4YILIeHUs aJIrOPUTMOB 00pabOTKH
n300pakeHMH, BKIIIOYasi aBTOMATHYECKYIO KOPPEKIIUIO
KayecTBa M aJaNTallMI0 K pPa3lu4HbIM YCIOBUSAM
ChEMKH. Takke Ba)KHO PETYISIPHO 1000y4aTh MOAETH
Ha HOBBIX JAHHBIX, YTOOBI OHH JIyYIlle PaclO3HABAIIN
pEeAKHeE U CIOXKHBIE MATOJIOTHH.

OKOHOMHUYECKHE U OpTaHHW3aIlOHHBIC Oapbephl
MIPEOAOJIEBAIOTCS Yepe3 MOCTENIEHHOE BHEIPEHUE TEX-
HOJIOTHH, TOCYIapCTBEHHYIO TOANEPKKY W 0OydeHHE
MEIUIIMHCKOTO IepcoHana. Pa3paboTka ynoOHBIX MH-
Tep(eiicoB U MHTErpalys C CyLIECTBYIOIIUMH MEIH-
LIUHCKUMU CUCTEMaMH YIPOILAIOT Ucrob3oanue MU
B [IOBCEJIHEBHOM MPAKTHKE.

Haxkoner, 1uig npeaoTBpalieHus Ype3MepHoil 3a-
BUCHUMOCTH OT TEXHOJIOTMH HEOOXOIUMO COXPAaHSIThH
BBICOKMH ypOBEHb MNpPO(ECCHOHAIFHONH MOATOTOBKH
Bpaueil M pa3BUBaTh KpuTudeckoe MmbluuieHue. MU
JIOJDKEH PAaccMaTpUBAThC KaK MHCTPYMEHT IOBBIIIE-
HUSI TOYHOCTH M 3((HEKTUBHOCTH JHATHOCTHKH, a HE
KaK aBTOHOMHAsl CHUCTEMA, MOJHOCTBIO 3aMEHSIOIas
KIIMHUYECKHUH OTIBIT.

3akaiouenue. [IpuMeHeHne HCKYCCTBEHHOTO UH-
TEJIJIEKTa B TUarHOCTUKE CTOMATOJIOTHYECKHX 3abore-
BaHUM TpeJCTaBIsSeT COOOI BaKHBIA ITal pPa3BUTHS
COBPEMEHHOM MEJUIIMHBI, OTKPBIBAOIIMNA HOBBIE BO3-
MOJKHOCTH JUTS TIOBBIIIICHUS TOYHOCTH, CKOPOCTH H JI0-
CTYIHOCTH MeIUIMHCKON nomomu. Texnomorun MU
y’Ke JIEMOHCTPHPYIOT BBICOKYIO 3()(EKTHBHOCTH NPH
aHAIU3€ PEHTTCHOJIOTHYECKUX CHHMKOB, BBISBICHUU
Kapueca, 3a00JIeBaHUIl TTApOJOHTa M JIPYTUX IATOJIO-
T'MH, CHIKas BEPOSTHOCTh TNAarHOCTUYECKHX OIIHOOK
1 TIOMOTasi Bpauy IpHHUMATh OoJiee 000CHOBaHHEIE pe-
IICHUS.

HecmoTpss Ha 3HauyWTeNbHBIE TPEHMYIIECTBA,
BHeapeHue MU conpoBoxaaeTcst psiioM OrpaHu4deHUH,
BKJTFOYasi 3aBUCUMOCTh OT Ka4decTBa JaHHBIX, HEOOXO-
JUMOCTh CTAaHAAPTHU3AIINH, BOIIPOCH HHTEPIPETHPYe-
MOCTH PEe3yJIbTAaTOB U NMPABOBOTO perynupoBanus. On-
HAKO MpPU TPAMOTHOM MOJXOJE, BKIIOYAIOIIEM pa3BU-
THE OOBSCHUMBIX MOJIENEH, COBEPILICHCTBOBAHNE
HOPMAaTHBHOW 0a3bl M MOJTrOTOBKY CHELUAIMCTOB, 3TH
Ipo0JIEMBI MOTYT OBITH YCIIEIIHO IIPEOIOJICHBI.
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B nepcrnexTuBe UCKYCCTBEHHBIN HHTEIUIEKT HE 3a-
MEHHUT CTOMATOJIOra, a CTaHeT ero dPQEKTUBHBIM HUH-
CTPYMEHTOM, YCHIMBAIOIINM KINHUYECKOE MBILUICHUE
Y TIOBBIIIAIOIINM KauecTBO JieueHns. Takum oOpas3om,
unTerpauus UM B cToMaTonOrn4ecKyro NpakTUKY SIB-
JSI€TCS HE TOJIBKO TEXHOJIOTHYECKHM, HO M CTpaTernye-
CKUM HaIlpaBJIEHHEM, CIOCOOHBIM CYIIECTBEHHO YIIyd-
IIMTh YPOBEHb 3[PAaBOOXPAHEHUS U cHeNlaTh JUarHo-
CTHKy Ooyiee TOYHOW, TEPCOHAIM3UPOBAHHOW |
JIOCTYITHOM JAJIS TAIIUEHTOB.
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Sattorova Sanobar Azamjon kizi
Kudratova Dilnoza Sharifovna

THE ROLE OF METFORMIN IN THE CORRECTION OF INSULIN RESISTANCE IN
ADOLESCENT GIRLS WITH MENSTRUAL CYCLE DISORDERS

Annomauyus.

Hapymemm MEHCMPYaslbHO2cO YUK1a y Oeeoqek-nodpocmkoe Hepedxo namoeenemuveckKu Ce:A3aHbl C UHCYIU-
Hopesucmenmuocmoio (MP) u komnencamopHou sunepuncyiuHemuen, Komopbwle yepe3 CIuMyIayuio 1I0meuusu-
DPYIOWe20 20pMOHA U 08APUATLHO20 CIMEPOUOO2EHE3A NPUBOOSIM K AHOBYIAYUL U cunepanopozenuu. Memgopmun,
KaK UHCYIUHOCEHCUmausep nepeoul JUHUU, Wupoko npumensemcs off-label ¢ noopocmkosoul eunexoo2u4ecko
9HOOKpuHoIO2UU. B cmambe na ochosanuu anaiuza iumepamypul 0000ujeHbl Mexanusmvl Oelucmaust memgop-
MuHa, e2o spexmusrnocmsb 6 koppexyuu UP u 6occmanogieHuu MeHCmpyaibHOU QYHKYuu y 0e804ex-noopocni-
K08, a makaice npoghuiv Oe30nACHOCMU Npenapama Mot 603pACMHOL epynne.

Annotation.

Menstrual cycle disorders in adolescent girls are frequently linked pathogenetically to insulin resistance (IR)
and compensatory hyperinsulinemia, which, through stimulation of luteinizing hormone secretion and ovarian
steroidogenesis, lead to anovulation and hyperandrogenism. Metformin, a first-line insulin-sensitizing agent, is
widely used off-label in adolescent gynecological endocrinology. Based on a literature review, this article sum-
marizes the mechanisms of action of metformin, its efficacy in correcting IR and restoring menstrual function in
adolescent girls, and its safety profile in this age group.

Kniouesvie cnosa: uncyrunopezucmeHmuocmos, Mmemg@opmun, 0e8oUKU-noOPOCMKU, HaAPYUIEHUS MEHCmpPY-
anvroeo yuxaa, euneputncyruremus, HOMA-IR, nybepmam.
Keywords: insulin resistance, metformin, adolescent girls, menstrual cycle disorders, hyperinsulinemia,

HOMA-IR, puberty.

AKTYaJIbHOCTb.

Hapymenust MEHCTpyalbHOTO IUKIIA BBIBILSIFOTCS
y 20-35% neBo4eK-MOJAPOCTKOB U SIBJISIFOTCS] OJTHOU U3
BE/IYIMX NPUYUH OOpaIeHus] K IETCKOMY THHEKOJIOTY
[8]. IlyOeprar (pU3HMOJOTHYESCKH COMPOBOXKIACTCS
TPaH3UTOPHBIM CHIKEHHEM YYBCTBHTEILHOCTH TKa-
Hel kK mHCcynuHy: nokazarens HOMA-IR y 310poBeix
MOJPOCTKOB 3aKOHOMEPHO JOCTUTaeT IIMKA B CEPeInHE
mybeprara [10]. ¥ vacTu neBodYek, OCOOCHHO IpH U3-
OBITOYHOIT Macce Tela, 3TO (HPU3HOJIIOTHIECKOE COCTOs-
HHE TPaHC(HOPMHUPYETCS B CTOMKYIO ITaTOJIOTHYECKYIO
WP, xoropasi cocoOCTByeT aHOBYJSIIMM M Hapylile-
HUIO pUuTMa MeHcTpyauui [2, 8]. Poct pacnpoctpanén-
HOCTH OXKMPEHHsSI CPEIH JIeTel U MOJPOCTKOB 3aKOHO-
MEpHO COINPOBOXKAAETCs yBelnueHueMm 4actotsl UP u
CBSI3aHHBIX C HEil PENPOAYKTHBHBIX HApYIICHHUH, YTO
00yCIOBIMBAaET HHTEPEC K TATOTCHETHYECKON TepaIrtui
MHCYJMHOCEHCUTAal3epaMu, B TEPBYIO Ouepellb MeT-
tdhopmunOM [2, 10].

esan ucciaenoBanus.

OO000IMTE U CHCTEMATU3UPOBATH JIAHHBIE COBpE-
MEHHOH JIUTEPATYpPhI O TATOreHETHYECKOM POJIN UHCY-
JIMHOPE3UCTCHTHOCTH B PAa3BUTUHM HAPYIICHUN MEH-

CTPYaJIbHOTO LHUKJIA Y JIEBOYECK-TIOJIPOCTKOB U 00 3¢h-
(eKTUBHOCTH M 0€30IaCHOCTU MPUMEHEHH MeT(hop-
MHHA JUIS KOPPEKLHH HWHCYJIMHOPE3UCTEHTHOCTH |
BOCCTaHOBJICHUS MEHCTPYalbHOW (YHKIMH B 3TOM
BO3PACTHOM TpyIIIIE.

Marepuaibl 1 MeTO/IbI HCCIEOBAHMS.

[IpoBenén ananu3 Hay4IHBIX MyOIMKanui B 6a3ax
naaHelx  PubMed/MEDLINE,  Google  Scholar,
Cochrane Library u peectpe ClinicalTrials.gov 3a
2000-2026 rr. mo kiaro4eBBIM ciioBaM «metforminy,
«insulin  resistance», «adolescentsy, «menstrual
disorders», «cHOMA-IR». B 00630p BK/ItO4YEHBI paHIo-
MHU3HPOBAaHHBIE KOHTPOJINPYEMBIE MCCIIEOBaHMUs, CH-
cTeMaTu4ecKre 0030pbl, METaaHAIU3bl M KIMHUYECKHE
PEeKOMEHIALNH, TOCBSIEHHBIE IPUMEHEHUIO MET(POp-
MHHA y JeBOuYeK-noApocTkoB ¢ NP u HapyumeHusMu
MEHCTPYaJIbHOTO IMKJIA; UCKIIIOUYEHBI pa0OThl HU3KOTO
METO/I0JIOTMYECKOr0 KayecTBa.

Pe3ysabTaThl H 00CyKIeHUE.

IIaTorenes.

WHCymMHOPE3UCTEHTHOCTh OLIEHUBACTCS IPEUMY-
mectBeHHO 1o unaekcy HOMA-IR, noporosslie 3Haue-
HUSI KOTOPOTO Y TIOIPOCTKOB 3aBHUCSAT OT CTAANH ITyOep-
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tara (oxouso 3,2 g myOepTaTHbIX U 2,9 A MOCTITy-
OepraTHBIX) [9]. [UnepuHCYTHHEMUS YCHITUBAET CEK-
penrio JTIOTEHHU3UPYIOIIET0 TOPMOHA U COBMECTHO C
HUM CTHUMYJHPYET TEKAKJICTKH SHIHUKOB K H30BITOU-
HOU TIPOIYKIIMH aHAPOTCHOB, a TAKKE MOJABIISET CHH-
Te3 B MEUYEHH TIIOOYINHA, CBSA3BIBAIOIIETO ITOJOBBIC
CTEpOUIbI, YBENHUINBAs (DPAKIIHIO CBOOOJTHOTO TECTO-
cTepoHa [2]. IToroM CTaHOBUTCS XpOHHUYECKAsi aHOBY-
JSIIMA ¥ HapylLIeHUe pUTMa MEHCTpyaluil — oJIurome-
HOpesl, BTOPUYHAsi aMeHOpesl WU alluKINYecKue Kpo-
BoTeucHus [2, 8]. Hanbonee n3yueHHON KIMHUYECKOM
MO/IEJIBIO TAKOU CBSA3HU SIBJISI€TCSI CHHAPOM MOJIUKUCTO3-
HbIX ssuaHuKoB (CIIKA) [8], ogHako oH mpencTaBiseT
co0OM JIMIITh OHO W3 COCTOSHHMA, B paMKaX KOTOPBIX
WP npuBOmMT K HapYIIEHWIO MEHCTPYaJIbHOU (yHK-
IIUH;, CXOAHBIC MEXaHU3MBI BHOCAT BKJIAIl B OJHTOMe-
HOPEIO U [IPH aJITMMEHTapHOM O)KHPEHUH 0e3 pa3BEPHY-
TOM KapTUHBI TUIIEpPAHAPOTEeHUH [2].

MexaHu3Mm geiicTBusi MeT(OpMHUHA.

OcHoBHoOM 3¢ dexT MeThopMUHA — MOJABICHUE
TJIIOKOHEOTeHe3a B TIeYeHH 3a CUET MATKOT0 MHIHOHPO-
BaHMs KoMILIeKca | qpIxaTenpbHOM Lenu MUTOXOHIPUI
TernaTolUTOB M THocieayiomend axtuBaiun AM®-
aktuBupyeMoi nporenHkuHassl (AMIIK) [1]. AkTuBa-
st AMIIK cHmKkaeT CHHTE3 JIMITHIOB, ITOJABISIET DKC-
MIPECCHIO TIIFOKOHEOTCHHBIX TCHOB U TOBBIIIAET OKHUC-
neHne XupHbBIX Kuciot [1]. Kpome Toro, merdopmua
MOBHIIIACT MepUPEPUICCKYI0 TYBCTBUTEIIEHOCTD K HH-
CYIMHY 3a CYET YCHJICHUS TPAHCIOKAIWH TPaHCIIOP-
tépa GLUT4 [1]. CHuxeHue ypoBHSI LUPKYJIUPYIO-
IIET0 MHCYJIMHA YMEHBIIACT WHCYIHH-OIOCPEIOBaH-
HYI0 CTUMYJLIIMIO JIOTEHHHU3UPYIOIIEr0 TOPMOHA M
OBApHAJIFHOTO CTEPOMJIOTEHE3a, IIOBBIIIAET CHHTE3
I'CIIT" u cHIXaeT ypoBeHb CBOOOJHOTO TECTOCTEPOHA,
9TO CO37AET YCIOBHS I BOCCTAHOBJICHUS OBYIISAIIUH
U PETYJSIPHOTO pUTMa MEHCTpyauui [2, 6].

¢ deKTUBHOCTD.

MeTaaHam3 TSATH paHIOMHU3HPOBAHHBIX HCCIIC-
nmoBaHUi (n = 320, MUTETFHOCTH 6 Mec.) ToKa3al yMme-
peHHOE CHIDKeHHe mHaekca maccel Tena 1 HOMA-IR
Ha (hOoHE Teparmuu MeT(GOPMHUHOM IT0 CPABHEHHIO C TIa-
1e6o [3]. B 18-MecsuHOM 111a11€00-KOHTPOIUPYEMOM
uccienoBanuu y 62 noapoctko 10—16 jer ¢ oxupe-
HueM u P MeTopmuH obecrieuns JOCTOBEPHO MEHb-
Iy IprubaBKy MHAEKCA MAcChl TeJla M0 CPABHEHHUIO C
mrane6o, oxHako 3HaYMMBIX pasmnanii o HOMA-IR
MOJIy4eHO HE ObLIO, YTO MOMYEPKHUBAECT Bapuadelb-
HOCTb OTBeTa Ha Tepanuio [3]. B mocnenyromem ot-
KPBITOM NPOJIEHHOM HCCIEOBAHUU y YACTH ITHX XKe
HOJPOCTKOB COXPAHANACh YJOBIETBOPUTENbHAS HEpe-
HOCHMOCTB TE€PAITUH ITPH IIPOJI0IDKAIOIEMCs HaOuIo1e-
HUU 32 IUHAMUKOHN Macchl Tena [4].

BausiHne HA MeHCTPYaJIbHYI0 (PYHKIHIO.

VY 3HaunrensHOM yacTu nmoapoctkos ¢ CIIKS Te-
pamus MeTHOPMHHOM COIPOBOXKIAECTCS HOpMAalN3a-
IIMeH pUTMa MEHCTpPYyallii 1 yMEHbIIEHHEM KINHIYe-
CKOM runiepanaporeHnu [6]. CpaBHUTENBHBIE CHCTEMA-
THYECKHe 0030pBI MTOKA3BIBAIOT, 49TO
KOMOMHHUPOBAaHHbIE OpajbHbIE KOHTPALENTUBBI (-
(exTHBHEE 00ECIIEUMBAIOT PETyJSPHOCTH KpOBOTEYE-
HUH, HO MOTYT YXyIIIaThb MeTaOOJWYecKHe Iapa-
METpBI, TOTAa Kak MeT(GOPMHH U KOMOMHHUPOBAaHHbIE

CXEMbI MHCYJIMHOCEHCHTaH3EepOB JEMOHCTPUPYIOT 0O-
Jiee BBIPAXKEHHOE YIyYIICHHE OBYISTOPHON (pyHKINH
mpu OJIaronpusSTHOM MeTabonndeckoM mpoduie [5].
Mexaynaponusie pexkomeraanuu 2023 1. mo CIIKSA y
MIOJPOCTKOB YKa3bIBAIOT, YTO MET(OPMHUH MOKET pac-
CMAaTpPUBATHLCS B MIEPBYIO OUEPEb VIS KOPPEKIHH Me-
TaOOMMYECKUX HAPYIICHWH M, KaK JOMOIHHUTEIBHBINA
3G QeKT, — A PEryssun HUKJIA, OCOOCHHO MPU H3-
OBITOYHOI Macce Tena M J1abopaTOPHO MOATBEPIKAEH-
Ho#l HP, mpu 3TOM ypOBEHb H0OKA3aTEIbLHOCTH PEKO-
MEHIaIMi ocTaéTcss HEBBICOKUM |7, 8].

Be3onacHocrs.

MetdopMuH HE BBI3BIBAET THIOTJIMKEMHHU IIPH
MoHoTepanu [ 1 1]. Hanbonee yacteie HexxenaTeTbHbIE
SIBIICHUS] — JKEJTyJOYHO-KUIIEYHBIC CUMIITOMBI (TOII-
HOTa, AHWapesi, METEOPH3M), BBIPAKEHHOCTh KOTOPBIX
CHI)KAeTCs MPU MOCTENCHHOM THTPOBAHUM JI03BI H
npuéme Bo BpeMs enbl [11]. JlakTaraunnos BcTpeda-
eTcsl KpaliHe Pe/IKo M MPAKTHYECKH HE ONUCAH B IEH-
aTPUYECKOM MOMYJISIMHU; TEM HE MEHEe Iepel HayaioM
Tepanuu HeoOXoauMa oleHka (yHKiuM nodek [11].
IIpu punrensHOM mHpUEME BO3MOXKHO CHHXKCHHE
ypoBHA BUTaMuHa B12, uto TpeOyeT nepuoandeckoro
xoHTpos [11]. IlpumeHeHue y oIpOCTKOB HOCUT IIpe-
nmymiectBeHHO off-label xapakTep m DOmWKHO compo-
BOXKIATBCS TIOCTENICHHOM THTpanueit mo3er (¢ 500
mr/cyT 10 1500-2000 Mr/cyT) U 00s3aTeNbHBIM COYe-
TaHHeM ¢ Moan(uKaIe oopasa xu3uu [7].

3akJiloueHue.

WHCYyTMHOPE3UCTEHTHOCTh HTPAET CYIIECTBEH-
HYIO TIATOT€HETUYECKYIO POJIb B Pa3BUTHU HAPYILCHUH
MEHCTPYAJILHOT'O IIMKJIa Y JeBOYEK-TI0IPOCTKOB. MeT-
(opMuH, BO3I€HCTBYSI Ha KIIFOUEBbIE 3BEHBS ATOTO Kac-
Ka/ia, JIEMOHCTPUPYET YMEPEHHYI0, HO KIMHUYECKH
3HaYNMYI0 3 PEeKTUBHOCTD B cCHIKeHnU P, Hopmanu-
3alliM MAacchl Tea W BOCCTAHOBJIECHHH PETYISIPHOCTH
MEHCTPYaJbHOTO [HWKJIA, MPU OJIATONPHUATHOM HpO-
¢une 6ezomacHocTu. MMeromasicst fokaszarenpHas 0asa
MIOKa OTpaHW4eHa 1o 00bEMY, YTO AUKTYET HEOOXOH-
MOCTb JIBHEHIINX MHOTOIIEHTPOBBIX PaHIOMHU3UPO-
BaHHBIX HCCIICJIOBAaHUIA ¢ MEHCTPYaIIbHOU (DyHKIHEH B
KauecTBe MEpPBUYHON KOHEUHOW TOYKH; pPEIIeHHE O
Ha3HAYCHUH MET(HOPMHHA TOJHKHO NMPUHUMATHCS WH-
JUBUIYaJIBHO.
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Annotation.

This article explores effective pedagogical methods in history teaching from the perspective of contemporary
educational theory and practice. The study focuses on the role of appropriate instructional approaches in enhanc-
ing the quality of history education and promoting students’ active involvement in the learning process. Particular
attention is given to learner-centred, interactive, problem-based, and inquiry-based methods that facilitate the
acquisition of historical knowledge while supporting the development of analytical and critical thinking skills.

The study emphasizes that effective history teaching should extend beyond the transmission of factual infor-
mation and provide learners with opportunities to analyse historical events, establish causal and chronological
relationships, evaluate historical evidence, and interpret different perspectives. In this context, the purposeful
application of pedagogical methods is considered an essential factor in fostering students’ intellectual engagement
and developing their capacity for independent learning.

The article also examines the importance of integrating contemporary pedagogical approaches with estab-
lished methods of history instruction. The effective combination of instructional objectives, teaching strategies,
learning activities, and assessment practices can contribute to a more coherent and meaningful educational pro-
cess. The study concludes that the systematic and pedagogically justified application of effective teaching methods
enhances students’ engagement with historical content, facilitates deeper understanding of historical processes,
and contributes to improved learning outcomes. Therefore, the development and implementation of effective ped-
agogical approaches remain important for advancing the quality of history education in contemporary educational
settings.

Annomauus.

B cmamve paccmampusaiomes agppexmusnvie nedazocuueckue mMemoosbl nPenooasanust UCMOPUL C MOYKU
3peHusl COGpeMeHHOﬁ meopuu U npaKkmuKku 06pa303anuﬂ. Ocnosrnoe enumanue ydeﬂﬂemc,q poau coomeemcme)ro-
wux Memoooe 06y‘l€Huﬂ 6 noevlUuleHUU Kavecmea ucmopuieckozo o6pa306aﬁuﬂ u obecneyeruu aKkmueHo20 yua-
Cmusl y4awuxcs 6 ylle6HOM npoyecce. Ocoboe snumanue y()eﬂﬂemc,q JAUYHOCMHO OpUEeRMUpOBAHHbIM, UHMEPAK-
MUBHbBIM, I’lpO6]l€MHblM U UCCTe008AMENbCKUM MEMOOaM o6yqenuﬂ, Komopble cnoco6cm6yi0m yceoeruo ucmo-
pudeckux SHAHUL U OOHOBpQMeHHO paseumuio aHaiumu4ecKkoco U Kpumuideckoco MoliUleHUusl.

B uccnedosanuu noouepxusaemcs, umo sggexmusrHoe npenodasanue UCMOPUU He OO0INCHO O0SPAHUYU-
eamucs nepedadell paxmuieckoi unGopmayuu, a O0JINHCHO NPedOCMAasisiNG YUAWUMCsL B03MONCHOCIU OJisl AHA-
Jausza ucmopuveckux CO6blmuL7, Yycmanoeierus npu'-tuHHO-CJZe@CWI@eHHbe U XpOHOJIO2UHUECKUX 06}13612, OYeHKU Uuc-
mopu4eCcKux UCmo4YHUKo8 U uhmepnpemayuu pasiuvinblx modexK 3peHusl. B smom koumexcme yenenanpaeiennoe
npumMeHenue nedazocUtecKux Memooo8 paccCmampusaemcs Kax 8axdcHeliuull oaxmop, cnocoocmeyowull uHmen-
JleKmyaJleOIZ aKmueHocmu y4awuxcs u pazeumuio ux cnocobnocmu K camocmosamelbHomy 06yquuio.

B cmamwve maxorce pacemampueaemcs 3HadeHue unmezpayu CoO6pemMennvblx neoazo2uyeckux nooxo008 ¢
MPAOUYUOHHBIMU MEMOOAMU npenodasanus ucmopuu. I dexmusrnoe covemanue yeneil 00yyenus, nedazouye-
CKUX cmpamezuti, y4eOHOU 0esmeabHOCIU U Memo008 OYeHUBAHUsL Cnocobcmayem popmuposanuto 6osee ye-
JIOCMHO20 U CO()@prCLZm@JZbHOZO 06paSO@am€ﬂbH020 npoyecca. Bpe3yfzbmame MCCJZE()OBGHM}I aeﬂaemc;l 6b160() o
mom, 4mo cucmemamudecKkoe u nebaeoeuqecxu 06OCH06’CZHHO€ npUMeHeHue 9qb¢€i<mu6’Hblx M€m0006 06_)/1{@Huﬂ
nosvluiaem 3auHmepeco6aHHoCnb Yy4aujuxcs 6 U3y4YeHuu ucCmopuiecKkoeco vamepuaia, cnoco6cm8yem 60]168 any-
OOKOMY NOHUMAHUIO UCMOPUYECKUX NPOYECCO8 U YIYUUEHUIO Pe3yTbmamos ooyuenus. B cesa3u ¢ smum paspa-
bomxa u eneopenue dPPeKmusHvIX NedacocULeckux no0X0008 OCAIOMCsL BANCHLIM YCI08UEM NOBLIUEHUS Kaye-
CMea npenooasanus UCMOPUlU 8 COBPEMEHHOU 0OPA308aMenbHOLL cpeoe.

Keywords: History Teaching; Pedagogical Methods; Teaching Strategies; History Education; Educational
Effectiveness

Knroueswvie cnosa: npenodaeanue ucmopuu, neoazocuyeckue Memodbl, cmpamezuu o6yuemm, ucmopude-
cKkoe 0bpazosanue, 3ghexmusHocms 006pPaA3068aHUsL.
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INTRODUCTION

History teaching is an important component of
contemporary education, as it contributes not only to
the acquisition of historical knowledge but also to the
development of learners’ cognitive, analytical, and crit-
ical thinking abilities. The pedagogical significance of
history education lies in enabling students to analyse
historical evidence, understand causal relationships, in-
terpret different perspectives, and draw reasoned con-
clusions. Therefore, the effectiveness of history teach-
ing is closely related to the pedagogical principles and
instructional methods applied in the educational pro-
cess.

Contemporary educational theory has gradually
shifted from predominantly teacher-centred instruction
towards learner-centred approaches. Traditional history
teaching, which often emphasizes the presentation and
memorisation of factual information, may not suffi-
ciently develop students’ analytical and critical think-
ing skills. Contemporary pedagogy therefore empha-
sises active participation, independent inquiry, collab-
orative learning, and meaningful interpretation of
educational content. Within this framework, history
teaching requires methods that actively engage learners
in the examination and interpretation of historical ma-
terial.

The selection of appropriate pedagogical methods
is particularly important because historical content of-
ten involves complex events, multiple interpretations,
and interactions among political, social, economic, and
cultural factors. Learner-centred, interactive, problem-
based, and inquiry-based methods provide opportuni-
ties for students to examine historical sources, compare
interpretations, identify causal relationships, and de-
velop evidence-based arguments. Their effective appli-
cation can consequently contribute to the development
of historical thinking and higher-order cognitive skills.

The effectiveness of a teaching method depends
on its alignment with curriculum objectives, content,
learners’ educational needs, available resources, and
expected learning outcomes. Educational technologies
and diverse historical resources, including documents,
maps, visual materials, timelines, and multimedia con-
tent, can further enrich the instructional process when
integrated purposefully into pedagogical practice.

Accordingly, this study examines effective peda-
gogical methods in history teaching and analyses their
contribution to the improvement of the educational pro-
cess. Particular attention is given to learner-centred and
active learning approaches, their role in developing his-
torical thinking and analytical abilities, and the peda-
gogical conditions necessary for their effective imple-
mentation. The study proceeds from the premise that
the purposeful selection and systematic application of
appropriate teaching methods can enhance the quality
of history instruction and contribute to more meaning-
ful learning outcomes.

Effective Pedagogical Approaches to History
Teaching

The effectiveness of history teaching is deter-
mined to a considerable extent by the methodological
principles underlying the organisation of the educa-

tional process and by the pedagogical strategies em-
ployed to facilitate students’ acquisition and interpreta-
tion of historical knowledge. Within contemporary ed-
ucational theory, history is no longer viewed exclu-
sively as a body of factual information to be transmitted
and memorised. Rather, history education is increas-
ingly conceptualised as a process of disciplinary learn-
ing through which students acquire the capacity to ex-
amine evidence, interpret historical developments, es-
tablish causal relationships, recognise continuity and
change, and formulate historically grounded argu-
ments. In this context, the selection of pedagogically
appropriate teaching methods constitutes a fundamen-
tal condition for enhancing the quality of history edu-
cation and promoting meaningful learning outcomes [8;
35-38].

The conventional model of history instruction has
traditionally placed substantial emphasis on the system-
atic presentation of factual knowledge, chronological
sequences, historical figures, and significant events.
Such knowledge remains indispensable, since an ade-
quate factual and chronological framework provides
the basis for subsequent historical interpretation. Nev-
ertheless, the predominance of reproductive learning
may restrict students’ opportunities to develop higher-
order cognitive skills. Contemporary history pedagogy
consequently advocates a gradual transition from the
passive acquisition of information towards active intel-
lectual engagement with historical content. Learners
are expected not merely to remember historical facts,
but to examine their origins, contextualise them, evalu-
ate their significance, and establish relationships
among historical phenomena. In this regard, learner-
centred pedagogy provides an important methodologi-
cal framework for restructuring the relationship be-
tween the teacher, learner, and historical content [3; 15-
18].

A learner-centred approach positions students as
active participants in the construction of knowledge
and assigns the teacher the role of facilitator, methodo-
logical guide, and organiser of the learning environ-
ment. In history education, this approach can be imple-
mented through independent research, source analysis,
structured discussion, collaborative investigation, pro-
ject work, and analytical tasks. Such activities provide
students with opportunities to formulate historical
questions, examine alternative explanations, and con-
struct interpretations on the basis of evidence. The ped-
agogical significance of this approach lies in its capac-
ity to develop learners’ autonomy and cognitive en-
gagement while simultaneously strengthening their
ability to approach historical knowledge critically [3;
21-24].

Inquiry-based learning represents a particularly
significant methodological approach within contempo-
rary history education. Its primary objective is to en-
gage learners in processes of questioning, investigation,
evidence evaluation, and interpretation. Rather than re-
ceiving historical explanations as predetermined con-
clusions, students are encouraged to investigate histor-
ical problems and arrive at conclusions through the ex-
amination of relevant evidence. The inquiry process
may involve analysing primary and secondary sources,
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comparing historical accounts, identifying contradic-
tions, determining the context in which sources were
produced, and assessing the reliability of available evi-
dence. Such activities correspond closely to the disci-
plinary nature of historical inquiry and contribute to the
development of students’ historical reasoning [9; 7-12].

The effective implementation of inquiry-based
learning requires careful pedagogical planning. Histor-
ical questions should be sufficiently challenging to
stimulate intellectual investigation while remaining ap-
propriate to learners’ cognitive and educational levels.
Similarly, source materials should be selected accord-
ing to their relevance, reliability, complexity, and po-
tential to generate meaningful historical discussion.
Students also require methodological guidance in order
to distinguish factual evidence from interpretation and
to recognise the limitations of particular sources. Wine-
burg’s research demonstrates that historical reading in-
volves specific forms of contextual and evidentiary rea-
soning and that these practices require explicit instruc-
tional development [10; 495-499]. Accordingly, the
teacher’s role remains essential in providing scaffold-
ing and guiding learners towards increasingly sophisti-
cated forms of historical analysis.

Interactive and collaborative methods constitute
another important dimension of effective history teach-
ing. Discussion, structured debate, cooperative learn-
ing, group investigation, and oral presentation can cre-
ate conditions for the exchange and critical examina-
tion of ideas. Historical knowledge frequently involves
competing interpretations and perspectives, and struc-
tured classroom interaction enables learners to encoun-
ter viewpoints different from their own. Through such
activities, students can formulate arguments, provide
supporting evidence, respond to alternative interpreta-
tions, and reconsider their initial assumptions. How-
ever, pedagogically meaningful interaction depends
upon clear learning objectives, carefully formulated
questions, appropriate source materials, and effective
teacher moderation. Without these conditions, class-
room interaction may remain descriptive rather than an-
alytical.

Problem-based learning can further strengthen the
analytical dimension of history education. Historical
problems may require learners to investigate the causes
and consequences of particular events, assess the deci-
sions of historical actors, or explain divergent interpre-
tations of a historical development. Such tasks encour-
age students to apply previously acquired knowledge to
unfamiliar or complex situations and thereby promote
higher-order thinking. The framework of historical
thinking developed by Seixas and Morton places par-
ticular emphasis on historical significance, evidence,
continuity and change, cause and consequence, and his-
torical perspectives as essential dimensions of histori-
cal understanding [5; 10-14]. Consequently, problem-
oriented instruction can provide an effective means of
integrating factual knowledge with historical reason-
ing.

A central objective of these pedagogical ap-
proaches is the development of historical thinking. His-
torical thinking involves a range of cognitive opera-

tions through which learners make sense of the past, in-
cluding chronological reasoning, contextualisation,
analysis of causation and consequence, evaluation of
evidence, recognition of continuity and change, and
consideration of historical perspectives. Seixas empha-
sises that historical thinking should constitute a central
objective of history education rather than being treated
as an incidental outcome of factual instruction [4; 4-8].
From this perspective, the quality of history teaching
should be assessed not simply by the quantity of infor-
mation students can recall, but by their capacity to use
historical knowledge in analytical, interpretative, and
evidence-based ways.

The systematic use of historical sources is conse-
quently of particular pedagogical significance. Primary
documents, official records, correspondence, memoirs,
photographs, maps, newspaper reports, and other forms
of historical evidence enable students to engage di-
rectly with representations of the past. Source-based in-
struction can develop students’ ability to examine au-
thorship, purpose, context, intended audience, perspec-
tive, and reliability. The comparison of multiple
sources relating to the same historical event is particu-
larly valuable because it demonstrates that historical
accounts may differ according to the circumstances and
perspectives from which they are produced. Students
thereby acquire a more sophisticated understanding of
the relationship between evidence and historical inter-
pretation [10; 495-519].

The integration of literary works into history
teaching may also contribute to the contextualisation
and interpretation of historical processes. Literary texts
can provide representations of social structures, cul-
tural values, political circumstances, and individual ex-
periences associated with particular historical periods.
For example, selected passages from The Book of Dede
Korkut may be employed as supplementary material in
lessons concerning the social and cultural characteris-
tics of medieval Turkic societies. Likewise, Leo Tol-
stoy’s War and Peace may provide a literary perspec-
tive for discussing the Napoleonic Wars and early nine-
teenth-century European society, while Victor Hugo’s
Les Misérables may support the study of nineteenth-
century French society, social inequality, and political
transformation. Such works can enrich historical learn-
ing by presenting aspects of human experience that are
not always fully conveyed through conventional histor-
ical narratives.

Nevertheless, the pedagogical use of literary texts
requires a clear methodological distinction between lit-
erary representation and historical evidence. Literary
works may contain fictional characters, reconstructed
events, symbolic elements, and authorial interpreta-
tions and therefore cannot automatically be regarded as
documentary sources. Their educational value lies pri-
marily in their capacity to stimulate historical inquiry
and facilitate interdisciplinary connections between
historical, literary, and cultural knowledge. Compara-
tive activities in which students examine a literary rep-
resentation alongside documentary and scholarly
sources can be particularly productive. Such activities
encourage learners to distinguish between factual evi-



«COLLOQUIUM=JOURNAL» #23 (288), 2026 J PEDAGOGICAL SCIENCES 19

dence, historical interpretation, and artistic representa-
tion and thereby contribute to the development of criti-
cal source literacy.

The growing availability of educational technolo-
gies has further broadened the methodological re-
sources available to history teachers. Digital archives,
historical databases, interactive maps, virtual exhibi-
tions, digital timelines, and multimedia materials can
facilitate access to diverse forms of historical infor-
mation and evidence. Properly designed technology-
supported activities may encourage independent re-
search, visual analysis, collaboration, and inquiry.
However, technological innovation should not be
equated with pedagogical effectiveness. Digital re-
sources acquire educational value only when they are
integrated purposefully into the instructional process
and are directly related to learning objectives. Their use
should therefore be guided by methodological consid-
erations concerning source selection, learner activity,
historical interpretation, and assessment [6; 3-7].

The teacher’s professional competence constitutes
a further determinant of methodological effectiveness.
The application of pedagogical methods cannot be sep-
arated from teachers’ knowledge of both historical con-
tent and instructional practice. Teachers must deter-
mine which method is appropriate for a particular learn-
ing objective, historical topic, group of learners, and
classroom context. Consequently, methodological flex-
ibility is more valuable than adherence to a single in-
structional model. A combination of explanatory in-
struction, source-based inquiry, collaborative learning,
discussion, problem solving, and independent research
may be required within a single instructional sequence.

Assessment practices should correspond to this
broader understanding of history learning. Assessment
focused exclusively on factual recall provides an in-
complete representation of students’ historical compe-
tence. More comprehensive assessment should also
consider students’ ability to analyse evidence, contex-
tualise historical information, establish causal relation-
ships, compare perspectives, and formulate coherent
historical arguments. Analytical writing, source inter-
pretation, project-based tasks, presentations, structured
discussions, and formative assessment can provide op-
portunities to evaluate these dimensions of learning.
Such assessment practices are consistent with the
broader pedagogical objective of developing students
who are capable of engaging critically and inde-
pendently with historical knowledge.

The analysis therefore demonstrates that effective
history teaching is best understood as a systematic ped-
agogical process in which diverse instructional meth-
ods are selected and combined according to clearly de-
fined educational objectives. Learner-centred instruc-
tion, inquiry-based  learning,  problem-based
approaches, interactive and collaborative activities,
source analysis, literary materials, and educational
technologies can complement one another when they
are implemented within a coherent methodological
framework. Their common pedagogical purpose is to
move history education beyond the reproduction of fac-
tual information towards the development of historical
thinking, critical analysis, evidence-based reasoning,

and independent interpretation. Research in history ed-
ucation consistently demonstrates the importance of en-
gaging learners with evidence, historical questions, and
competing interpretations in the development of disci-
plinary understanding [4; 4-8; 8; 35-38]. Therefore, the
purposeful and context-sensitive application of effec-
tive pedagogical methods can contribute to a more rig-
orous, learner-centred, and intellectually meaningful
model of history education.

CONCLUSION

The analysis demonstrates that the effectiveness of
history teaching is closely associated with the purpose-
ful selection and systematic integration of appropriate
pedagogical methods. Contemporary history education
increasingly emphasizes not merely the acquisition and
reproduction of factual knowledge, but also the devel-
opment of students’ historical thinking, analytical rea-
soning, critical evaluation, and interpretative abilities.
In this context, learner-centred, inquiry-based, prob-
lem-based, interactive, and collaborative approaches
provide important pedagogical opportunities for engag-
ing students in the systematic examination of historical
processes and the interpretation of historical evidence.

The integration of primary and secondary histori-
cal sources, literary texts, visual materials, and digital
resources further contributes to the diversification of
the instructional process and facilitates a more compre-
hensive understanding of historical phenomena. How-
ever, the pedagogical effectiveness of these resources
depends on their methodological appropriateness, con-
textual relevance, and alignment with clearly defined
learning objectives. The teacher therefore remains a
key agent in designing learning activities, guiding his-
torical inquiry, and establishing an intellectually stim-
ulating learning environment.

Overall, the findings suggest that an integrated and
pedagogically grounded approach to history teaching
can enhance students’ academic engagement and con-
tribute to the development of transferable cognitive
competencies. Effective history education should con-
sequently be understood as a dynamic process that
combines substantive historical knowledge with analyt-
ical inquiry, critical interpretation, and independent
learning. Such an approach can significantly strengthen
the educational value of history and support the for-
mation of learners capable of engaging with the past in
a thoughtful, evidence-based, and critically informed
manner.
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Annotation.

This article examines modern teaching methods from the perspective of methodological principles and con-
temporary pedagogical approaches. The study focuses on the theoretical foundations of teaching methodology
and analyses the ways in which different instructional methods can contribute to the effective organisation of the
educational process. Particular attention is given to student-centred learning, active learning, collaborative learn-
ing, problem-based learning, project-based learning, and differentiated instruction as significant components of
modern teaching methodology. The article highlights the importance of selecting teaching methods in accordance
with educational objectives, students’ learning needs, the content of the subject, and the specific characteristics
of the educational environment. It is argued that the effective application of teaching methods requires not only
the appropriate selection of methodological tools but also their purposeful integration into the overall teaching
process. The study concludes that modern teaching methodology should be flexible, evidence-based, and oriented
towards the development of students’ knowledge, skills, critical thinking, creativity, and active participation in the
learning process. The findings may contribute to a more systematic understanding of contemporary teaching meth-
odology and provide methodological considerations for improving the effectiveness of educational practices.

Annomauyus.
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auyeckue nooxoobl, 0OPA306amMenIbHuIL NPoYecc, cmpameuu 00YYeHUs.

INTRODUCTION

The rapid transformation of contemporary educa-
tion has significantly influenced the principles, ap-
proaches, and methods used in the teaching process.
Changes in educational needs, the increasing diversity
of learners, the development of new pedagogical ap-
proaches, and the growing emphasis on learning out-
comes have created a need to reconsider traditional ap-
proaches to teaching methodology. In this context,

teaching methods are no longer viewed merely as tech-
niques for transmitting knowledge; rather, they repre-
sent an important methodological component of an ed-
ucational process aimed at developing learners’ cogni-
tive, practical, communicative, and analytical abilities.

Teaching methodology encompasses a system of
principles, methods, techniques, and organisational ap-
proaches that determine how educational content is pre-
sented, how learning activities are structured, and how
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interaction between teachers and learners is estab-
lished. The appropriate selection and application of
teaching methods are therefore essential for ensuring
the effectiveness and coherence of the educational pro-
cess. A teaching method cannot be considered effective
independently of the educational objectives, content,
learner characteristics, available resources, and specific
learning environment in which it is applied.

Modern educational theory increasingly empha-
sises active participation, learner autonomy, collabora-
tion, critical thinking, problem-solving, and the practi-
cal application of knowledge. Consequently, methods
such as active learning, collaborative learning, prob-
lem-based learning, project-based learning, differenti-
ated instruction, and student-centred learning have be-
come important components of contemporary teaching
methodology. These approaches seek to move the
teaching process beyond the passive transmission of in-
formation and encourage learners to become active par-
ticipants in constructing and applying knowledge.

At the same time, the increasing variety of availa-
ble teaching methods creates an important methodolog-
ical challenge: the selection of an appropriate method
for a particular educational context. The effectiveness
of a method depends not only on its theoretical value
but also on the way it is adapted to learning objectives
and implemented in practice. Therefore, methodologi-
cal competence requires teachers to understand the
principles underlying different teaching methods and to
make informed decisions concerning their selection,
combination, and application.

The relevance of studying modern teaching meth-
ods is also associated with the need to improve the qual-
ity and effectiveness of education. A systematic meth-
odological approach enables teachers to establish a
more purposeful relationship between educational ob-
jectives, teaching activities, learner engagement, as-
sessment, and expected learning outcomes. From this
perspective, contemporary teaching methodology
should be understood as a flexible and dynamic system
capable of responding to changing educational require-
ments.

The purpose of this article is to examine modern
teaching methods from the perspective of their method-
ological principles and approaches. The study focuses
on the conceptual foundations of contemporary teach-
ing methodology, the main characteristics of modern
teaching methods, and the factors that influence their
effective selection and application. Particular attention
is given to the relationship between teaching objectives,
learner needs, instructional strategies, and educational
outcomes.

The article contributes to the broader discussion of
teaching methodology by emphasising the importance
of a systematic and context-sensitive approach to the
selection and implementation of teaching methods. Un-
derstanding these methodological principles can sup-
port the development of more effective educational
practices and contribute to the continuous improvement
of the teaching and learning process.

Modern Teaching Methods and Methodologi-
cal Approaches

Modern teaching methods represent an important
component of contemporary educational methodology
and reflect the changing objectives, requirements, and
principles of the teaching and learning process. Unlike
traditional approaches that primarily emphasise the
transmission and reproduction of knowledge, contem-
porary teaching methodology increasingly focuses on
learners’ active participation, independent thinking,
problem-solving abilities, collaboration, and practical
application of acquired knowledge [1; 2]. In this regard,
teaching methods should be regarded not simply as a
set of instructional techniques but as an organised sys-
tem of pedagogical actions directed towards achieving
specific educational objectives.

Teaching methodology is closely associated with
the relationship between the teacher, learner, educa-
tional content, and learning environment. According to
Richards and Rodgers, teaching methodology involves
a systematic relationship between theoretical assump-
tions about language and learning and the procedures
and practices through which teaching is implemented
[3; 16-17]. Although their discussion primarily con-
cerns language education, this methodological princi-
ple can be extended to teaching more broadly: the se-
lection of a teaching method should be determined by
clearly defined educational objectives and an appropri-
ate understanding of how learning takes place.

One of the major characteristics of modern teach-
ing methodology is the transition from teacher-centred
instruction  towards learner-centred approaches.
Learner-centred education places greater emphasis on
students’ participation in the learning process and rec-
ognises individual differences in learners’ abilities,
needs, interests, and learning styles. Weimer argues
that learner-centred teaching involves a reconsideration
of the traditional distribution of responsibility between
teachers and students and encourages learners to as-
sume greater responsibility for their own learning [4;
75-76]. Consequently, the teacher increasingly per-
forms the role of organiser, facilitator, and guide rather
than functioning exclusively as a transmitter of infor-
mation.

Active learning constitutes another significant
methodological direction in contemporary education.
Bonwell and Eison define active learning through
learners’ involvement in activities and their subsequent
reflection on what they are doing [5; 2-3]. From a meth-
odological perspective, active learning may include
discussion, group work, problem-solving activities,
case analysis, peer learning, debates, simulations, and
other forms of purposeful learner engagement. Such
methods create opportunities for students to process in-
formation, apply concepts, exchange ideas, and de-
velop higher-order cognitive skills.

Problem-based learning is also considered an im-
portant contemporary methodological approach. It or-
ganises the learning process around meaningful prob-
lems that require learners to analyse information, iden-
tify possible solutions, and apply relevant knowledge.
Barrows emphasises that problem-based learning
places students in an active position in the learning pro-
cess and encourages them to develop both knowledge
and problem-solving skills [6; 482-483]. Thus, the
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methodological value of this approach lies not only in
the acquisition of subject-specific knowledge but also
in the development of analytical and independent learn-
ing abilities.

Project-based learning represents another ap-
proach that integrates theoretical knowledge with prac-
tical activities. It allows learners to investigate a partic-
ular problem or topic over a period of time and produce
a specific outcome. Thomas identifies several central
characteristics of project-based learning, including the
centrality of projects, learner autonomy, constructive
investigation, and the connection of learning activities
with real-world contexts [7; 3-4]. From the perspective
of teaching methodology, project-based learning is par-
ticularly valuable because it promotes cooperation, re-
sponsibility, creativity, and the practical application of
knowledge.

Collaborative learning also occupies an important
position within modern teaching methodology. It is
based on structured interaction among learners and en-
courages them to work together towards common edu-
cational objectives. Johnson, Johnson, and Smith em-
phasise the importance of positive interdependence, in-
dividual accountability, promotive interaction, and
social skills in effective cooperative learning [8; 3-4].
Therefore, collaborative methods can contribute not
only to academic development but also to communica-
tion, interpersonal interaction, and teamwork.

Differentiated instruction provides another meth-
odological framework for responding to differences
among learners. Tomlinson explains differentiation in
terms of adapting teaching to learners’ readiness, inter-
ests, and learning profiles [9; 1-3]. This approach re-
quires teachers to vary instructional content, learning
processes, activities, and expected outcomes according
to learners’ individual characteristics. Consequently,
differentiation can be considered an important method-
ological principle for creating more inclusive and flex-
ible educational environments.

The effectiveness of modern teaching methods de-
pends substantially on their appropriate selection and
contextual application. No single teaching method can
be considered universally effective for all educational
situations. The choice of a particular method should
take into consideration the objectives of instruction, the
nature of the subject matter, learners’ age and educa-
tional background, class size, available resources, time
constraints, and expected learning outcomes [2; 8-10].
Effective teaching therefore requires methodological
flexibility and the ability to combine different ap-
proaches according to the specific requirements of the
educational context.

An important methodological principle is the
alignment of teaching methods with learning outcomes.
Biggs and Tang emphasise the importance of construc-
tive alignment, whereby teaching and learning activi-
ties and assessment are designed in accordance with the
intended learning outcomes [10; 74-76]. This principle
suggests that the selection of a teaching method should
not be based merely on its popularity or novelty. In-
stead, the method should directly support the
knowledge, skills, competencies, or attitudes that learn-
ers are expected to develop.

Digital technologies have further expanded the
range of contemporary teaching methodologies. Digital
learning environments, online collaboration tools, mul-
timedia resources, virtual learning platforms, and inter-
active applications provide additional opportunities for
organising learning activities. However, the integration
of technology should be pedagogically justified. Tech-
nology itself does not guarantee effective learning; its
educational value depends on how effectively it is in-
corporated into the methodological structure of the
teaching process [11; 5-7].

Overall, modern teaching methodology can be un-
derstood as a flexible and systematic framework that
combines different instructional methods according to
educational objectives and contextual requirements.
Learner-centred, active, problem-based, project-based,
collaborative, differentiated, and technology-enhanced
approaches represent significant methodological direc-
tions in contemporary education. Their effective imple-
mentation requires teachers to possess methodological
competence, understand the principles underlying dif-
ferent methods, and make evidence-informed decisions
concerning their selection and combination. Thus, the
development of modern teaching methodology should
be associated not with the complete rejection of tradi-
tional methods but with their purposeful integration
with contemporary approaches in accordance with the
objectives and conditions of the educational process.

CONCLUSION

Modern teaching methodology is an essential
component of an effective educational process and
plays a significant role in determining the quality of
teaching and learning outcomes. The analysis demon-
strates that contemporary teaching methods have grad-
ually moved beyond the traditional transmission of
knowledge towards approaches that emphasise active
participation, learner autonomy, collaboration, critical
thinking, problem-solving, and the practical application
of knowledge.

The study shows that active learning, learner-cen-
tred education, problem-based learning, project-based
learning, collaborative learning, differentiated instruc-
tion, and technology-enhanced learning provide diverse
methodological opportunities for addressing the chang-
ing needs of contemporary learners. However, the ef-
fectiveness of these methods depends not only on their
theoretical advantages but also on their appropriate se-
lection and purposeful implementation within a partic-
ular educational context.

An important finding is that there is no universally
applicable teaching method. The methodological
choice should be determined by the objectives and con-
tent of instruction, learners’ characteristics, available
educational resources, classroom conditions, and ex-
pected learning outcomes. Therefore, effective teach-
ing requires methodological flexibility and the ability
to combine different approaches in accordance with
specific pedagogical requirements.

The analysis also confirms the importance of the
teacher’s methodological competence. Teachers need
to understand the theoretical foundations of different
instructional approaches and possess the ability to
adapt and integrate them according to learners’ needs
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and educational objectives. In this respect, the teacher’s
role increasingly extends beyond knowledge transmis-
sion to include the organisation, facilitation, monitor-
ing, and evaluation of the learning process.

Consequently, modern teaching methodology
should be viewed as a dynamic and continuously devel-
oping system. Its further improvement requires the in-
tegration of evidence-based pedagogical practices, ap-
propriate use of digital technologies, attention to indi-
vidual learner differences, and systematic evaluation of
teaching effectiveness. A balanced combination of es-
tablished and innovative teaching methods can contrib-
ute to creating a more interactive, inclusive, flexible,
and outcome-oriented educational environment.Top of
Form
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DEVELOPING COMMUNICATIVE COMPETENCE IN GERMAN THROUGH THE STEAM
APPROACH

Abstract:

This article examines the methodological potential of the STEAM approach for developing communicative
competence in German. The interdisciplinary nature of STEAM makes it possible to integrate German language
learning with science, technology, engineering, arts, and mathematics, thereby creating meaningful opportunities
for practical communication, collaboration, problem-solving, and creative thinking. Particular attention is paid
to project-based learning, problem-solving tasks, collaborative activities, and presentations as mechanisms for
developing communicative competence. The study argues that STEAM-based German language instruction can
transform German from an isolated object of linguistic study into a practical means of inquiry, information ex-
change, collaborative decision-making, and project presentation. The analysis demonstrates that this approach
can contribute to the development of learners’ linguistic, sociolinguistic, strategic, collaborative, and creative

abilities.

Keywords: STEAM approach, German language, communicative competence, interdisciplinary integration,
project-based learning, problem-based learning, communicative language teaching, collaboration.

INTRODUCTION

The rapid development of science, technology,
digital communication, and international cooperation
has significantly changed the requirements placed on
modern foreign language education. In contemporary
educational contexts, the ability to memorize vocabu-
lary and reproduce grammatical structures is no longer
sufficient to ensure effective language use. Learners are
increasingly expected to communicate independently,
exchange information, cooperate with others, solve
problems, interpret information, express and justify
opinions, and use the target language appropriately in
different social and professional contexts. Conse-
quently, foreign language education needs approaches
that connect linguistic knowledge with meaningful in-
tellectual and practical activities[1].

German as a foreign language is taught in an in-
creasingly complex educational environment in which
learners may be expected to use the language not only
for everyday communication but also for academic
study, professional interaction, international mobility,
and interdisciplinary collaboration. This situation re-
quires a shift from purely form-oriented instruction to-
wards learning environments in which language func-
tions as a means of communication and action. In this
regard, the integration of innovative interdisciplinary
approaches into German language teaching has become
increasingly relevant[2].

One of the approaches that can provide such op-
portunities is STEAM education. The term STEAM re-
fers to Science, Technology, Engineering, Arts, and
Mathematics. The approach developed from STEM ed-
ucation but expanded its scope by emphasizing creativ-
ity, design, communication, and the human dimensions
of problem-solving. Yakman conceptualized STEAM
as an integrative educational framework in which dif-
ferent areas of knowledge are connected rather than
taught in isolation. Yakman and Lee further empha-
sized the potential of STEAM as a practical framework
for interdisciplinary education [3].

Although STEAM is frequently associated with
science and technology education, its principles can be

extended to foreign language learning. Language is the
primary means through which learners access infor-
mation, discuss problems, exchange ideas, negotiate
solutions, and present the outcomes of their activities.
Therefore, when STEAM principles are incorporated
into German language instruction, German can become
an authentic medium for interdisciplinary communica-
tion.

The concept of communicative competence is cen-
tral to this process. Hymes (1972) challenged the idea
that language competence could be reduced to gram-
matical knowledge and emphasized the importance of
knowing how to use language appropriately in social
contexts. Canale and Swain (1980) subsequently devel-
oped a broader model of communicative competence
that included grammatical, sociolinguistic, discourse,
and strategic dimensions. Contemporary language edu-
cation continues to emphasize the importance of mean-
ingful language use. The Common European Frame-
work of Reference for Languages views learners as so-
cial agents who use language to perform
communicative activities in specific contexts [4].

This perspective is particularly relevant to
STEAM-based German instruction because interdisci-
plinary projects naturally require learners to perform
communicative actions. For example, when learners
design a sustainable city, they need to discuss environ-
mental problems, analyze data, compare possible solu-
tions, negotiate decisions, create a visual representa-
tion, and present the final project. Each of these activi-
ties creates a reason to use German.

The main purpose of this article is to examine the
methodological potential of the STEAM approach for
developing communicative competence in German and
to demonstrate how interdisciplinary project-based ac-
tivities can create meaningful contexts for language
use. Particular attention is paid to the relationship be-
tween STEAM principles and communicative language
teaching, the role of project-based activities, and the de-
velopment of linguistic, sociolinguistic, strategic, col-
laborative, and creative skills [5].
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LITERATURE REVIEW

The theoretical foundations of STEAM education
are connected with interdisciplinary learning, inquiry,
creativity, problem-solving, and the practical applica-
tion of knowledge. Yakman (2008) describes STEAM
as an educational framework that integrates several ar-
eas of knowledge in order to provide learners with a
more holistic understanding of complex phenomena.
Rather than treating disciplines as separate domains,
STEAM encourages learners to identify relationships
between them [6].

Yakman and Lee emphasize that STEAM can
serve as a practical educational framework because it
encourages learners to connect knowledge with real-
world situations. The significance of this principle for
language learning lies in the fact that communication
itself is usually connected with real-world purposes.
People use language to obtain information, solve prob-
lems, make decisions, cooperate, and communicate
ideas. Therefore, the use of German within STEAM
projects can provide learners with a more authentic
communicative environment.

The problem-solving orientation of STEAM s
also consistent with contemporary views of effective
learning. Bybee emphasizes the importance of applying
knowledge to authentic problems and developing learn-
ers’ ability to investigate and solve problems. When
these principles are applied to German language educa-
tion, learners can use the target language as a tool for
analyzing interdisciplinary problems rather than simply
as a collection of linguistic structures [7].

The development of communicative competence
provides another important theoretical foundation.
Hymes argued that linguistic competence involves
knowledge of appropriate language use in particular so-
cial situations. Canale and Swain further conceptual-
ized communicative competence as a multidimensional
construct that includes grammatical and sociolinguistic
knowledge as well as strategic abilities. These perspec-
tives demonstrate that successful language learning re-
quires opportunities for meaningful interaction [8].

The CEFR Companion Volume also emphasizes
the role of interaction, mediation, reception, and pro-
duction in language use. From this perspective, learners
need to be able to understand information, communi-
cate with others, produce spoken and written texts, and
mediate information between participants. STEAM
projects can incorporate all of these activities within a
single learning experience[9].

Project-based learning provides a particularly
strong connection between STEAM and foreign lan-
guage education. Ellis emphasizes the importance of
meaningful tasks in language learning, arguing that
learners can develop language through activities that
require them to use language for specific purposes. A
STEAM project can therefore provide an extended task
environment in which communication is necessary for
successful completion[10].

Content and Language Integrated Learning also
offers a relevant theoretical perspective. Coyle, Hood,
and Marsh demonstrate that language and subject con-
tent can be taught together in ways that create meaning-
ful learning contexts. Although STEAM-based German

instruction is not identical to CLIL, both approaches
recognize the pedagogical value of integrating lan-
guage with meaningful content.

The literature therefore suggests a strong concep-
tual relationship between STEAM, communicative lan-
guage teaching, task-based learning, and interdiscipli-
nary education. However, the specific application of
STEAM principles to German language learning re-
mains an area in which further methodological devel-
opment is needed. The present article addresses this is-
sue by proposing a practical framework for integrating
STEAM activities into German language instruction
[11].

MATERIALS AND METHODS

The present research is theoretical and methodo-
logical in nature. Its primary purpose is to identify the
potential of STEAM-based instruction for developing
communicative competence in German and to formu-
late methodological principles for its classroom imple-
mentation.

The study employed analysis of scientific and
methodological literature, comparative analysis, peda-
gogical observation, methodological modelling, and
analysis of potential classroom activities. The theoreti-
cal framework was constructed around four comple-
mentary approaches: communicative language teach-
ing, interdisciplinary education, project-based learning,
and collaborative learning.

The proposed instructional process begins with a
meaningful interdisciplinary problem. Instead of intro-
ducing language structures independently, the teacher
establishes a situation that requires learners to com-
municate. The problem may concern environmental
protection, sustainable transport, technological innova-
tion, urban planning, renewable energy, digital technol-
ogies, or another topic appropriate to the learners’ lin-
guistic and cognitive level.

After the problem has been introduced, learners
investigate relevant information. At this stage, German
can be used for reading, listening, searching for infor-
mation, interpreting visual materials, and discussing
findings. The teacher provides linguistic support
through vocabulary, sentence patterns, discourse mark-
ers, and communicative expressions.

The next stage involves collaborative discussion.
Learners exchange information, compare perspectives,
and negotiate possible solutions. This stage is particu-
larly important for communicative competence because
learners must respond to one another rather than simply
produce isolated sentences.

The following stage involves the development of
a product or solution. Depending on the topic, learners
may create a poster, infographic, model, digital presen-
tation, diagram, video script, or project proposal. The
product itself is less important than the communicative
and interdisciplinary process through which it is devel-
oped.

The final stage is presentation and reflection.
Learners present the results of their work in German
and respond to questions from classmates. They then
reflect on the content they learned, the language they
used, the difficulties they encountered, and the effec-
tiveness of their collaboration.



«COLLOQUIUM=JOURNAL» #23 (288), 2026 J PEDAGOGICAL SCIENCES 27

This methodological sequence can be represented
as a continuous process of problem identification, in-
quiry, communication, solution development, product
creation, presentation, and reflection. The essential
principle is that German should remain a functional me-
dium throughout the process rather than being limited
to a separate language exercise.

RESULTS

The analysis demonstrates that STEAM-based
German language instruction can support the develop-
ment of several dimensions of communicative compe-
tence simultaneously. The interdisciplinary structure of
STEAM creates situations in which learners must use
language for specific purposes, while the collaborative
nature of the activities increases opportunities for inter-
action.

One of the most important outcomes is the devel-
opment of linguistic competence. Learners encounter
vocabulary and grammatical structures within mean-
ingful contexts. For example, a project on sustainable
transportation may require learners to use vocabulary
related to traffic, pollution, energy, public transport, cy-
cling, and urban planning. Instead of memorizing these
words in isolation, learners use them to explain prob-
lems and propose solutions.

Grammar can also be integrated into communica-
tive tasks. Modal verbs may be used to make recom-
mendations, comparative structures can be used to eval-
uate alternatives, causal clauses can be used to explain
reasons, and conditional structures can be used to dis-
cuss hypothetical solutions. In this way, grammar be-
comes a resource for expressing meaning.

Another important result concerns sociolinguistic
competence. Group discussions and presentations ex-
pose learners to different communicative purposes and
levels of formality. During informal group work, learn-
ers may ask classmates for opinions or clarification.
During a formal presentation, they may need to intro-
duce a topic, explain a process, present evidence, and
answer questions. Such variation helps learners under-
stand that effective communication involves not only
grammatical accuracy but also appropriateness.

Strategic competence can also be developed
through STEAM activities. Open-ended tasks fre-
quently create communication problems because learn-
ers may not know a particular word or expression. In-
stead of stopping communication, learners can use par-
aphrasing, clarification, repetition, gestures, synonyms,
or requests for assistance. These strategies are essential
for maintaining communication in real-life situations
[12].

The collaborative nature of STEAM provides fur-
ther benefits. Learners must distribute responsibilities,
listen to each other, express agreement or disagree-
ment, and reach collective decisions. This type of inter-
action is particularly valuable because communication
becomes necessary for task completion. Learners there-
fore experience a stronger communicative purpose than
in exercises that require them merely to repeat prede-
termined language. The relationship between STEAM
components and communicative development can be
summarized in the following table.

Table 1.
STEAM Components and communicative competence development
STEAM TR . Communicative competence
Application in German language learning
component developed
Science Discussing scientific phenomena, environmental is- Explaining, describing, expressing
sues, and evidence opinions
Using digital resources and presenting technological || Information exchange and digital com-
Technology . o
solutions munication
Engineering Designing solutions to practical problems Negotiation, C:;%?;ag“on’ problem-
Arts Creating posters, videos, visual designs, and presen-|| Creative expression and presentation
tations skills
. Interpreting statistics, percentages, measurements, Comparing, interpreting, explaining,
Mathematics . . i
and diagrams drawing conclusions

The table demonstrates that each STEAM compo-
nent can contribute to communicative development
when it is integrated with an explicit language objec-
tive. Science can provide content for explanation and
discussion, technology can create opportunities for in-
formation exchange, engineering can require negotia-
tion, arts can support creative expression, and mathe-
matics can encourage learners to interpret and com-
municate quantitative information.

An example of such integration can be found in
the topic “Meine nachhaltige Stadt”. Learners can be
asked to design a sustainable city for a particular popu-
lation. They need to decide how people will travel, how

energy will be produced, where green spaces will be lo-
cated, and how waste will be managed. In order to com-
plete the task, they communicate in German, use rele-
vant vocabulary, interpret data, negotiate solutions, and
finally present their city.

During this activity, learners may use expressions
such as “Meiner Meinung nach...”, “Wir konnten...”,
“Ich stimme dir zu..”, “Ich bin nicht ganz ein-
verstanden...”, “Unser Vorschlag ist...”, and “Die Daten
zeigen, dass...”. These expressions correspond to im-
portant communicative functions such as expressing
opinions, making suggestions, agreeing, disagreeing,
presenting evidence, and drawing conclusions.
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Another possible project is related to renewable
energy. Learners can investigate different energy
sources and develop a model of an energy-efficient
house. Science provides the content, technology pro-
vides the digital resources, engineering contributes to
the design process, mathematics can be used to interpret
energy consumption data, and arts can contribute to the
visual presentation. German functions as the common
language through which the project is discussed and
presented.

DISCUSSION

The results indicate that the main pedagogical
value of STEAM in German language teaching lies in
its ability to create meaningful reasons for communica-
tion. In conventional language lessons, learners may
sometimes speak simply because the teacher has as-
signed a speaking exercise. In STEAM-based learning,
communication is connected with a concrete intellec-
tual or practical goal.

This distinction is important because meaningful
communication involves a need to exchange infor-
mation. If learners already know everything that their
partner knows, communication may become predicta-
ble. STEAM projects, however, can distribute infor-
mation among group members and require learners to
exchange their findings. Each learner may therefore
possess information that is necessary for the comple-
tion of the task.

The approach is consistent with the principles of
task-based language learning. Ellis (2003) emphasizes
that meaningful tasks can create opportunities for learn-
ers to use language in order to achieve a non-linguistic
outcome. In a STEAM project, the final outcome may
be a design, model, presentation, or solution. German
becomes the means through which learners achieve that
outcome.The approach is also compatible with the
CEFR perspective on language learners as social agents
. Learners are not passive recipients of linguistic infor-
mation; they use language to participate in activities.
STEAM projects provide precisely this kind of partici-
pation.

Another important aspect is the development of
higher-order thinking. Language learning is sometimes
separated from intellectual development, particularly
when lessons focus heavily on memorization and con-
trolled practice. STEAM challenges this separation by
requiring learners to analyze, compare, evaluate, de-
sign, and create while using German. The Arts compo-
nent is particularly significant because it broadens the
concept of communication. Communication does not
occur only through spoken sentences. Visual design,
digital storytelling, posters, diagrams, and presenta-
tions can all support meaning-making. Learners can
therefore combine linguistic and visual resources when
communicating their ideas.

Nevertheless, the implementation of STEAM in
German language teaching requires careful planning.
One potential difficulty is the cognitive and linguistic
complexity of interdisciplinary tasks. If learners have
insufficient German proficiency, they may revert to
their first language during group work. Teachers should
therefore provide appropriate scaffolding, including

vocabulary banks, sentence frames, functional expres-
sions, visual support, and model texts.

Another issue concerns the balance between con-
tent and language. The purpose of the lesson is not
simply to teach science or technology in German. The
interdisciplinary content should serve as a context for
language development. Therefore, each project should
have explicit linguistic objectives alongside its content
objectives. Assessment also requires careful considera-
tion. Traditional language assessment often focuses on
grammar, vocabulary, reading, and writing. STEAM-
based instruction requires a broader assessment frame-
work that also considers interaction, fluency, collabo-
ration, problem-solving, creativity, and presentation.
For example, a teacher may evaluate whether learners
can explain their ideas clearly, respond appropriately to
questions, use topic-specific vocabulary, cooperate
with group members, and justify their proposed solu-
tion. Such assessment provides a more comprehensive
picture of communicative competence.

STEAM-based German instruction can therefore
be understood as an integrated learning environment in
which language, content, cognition, creativity, and col-
laboration interact. The effectiveness of the approach
depends on the quality of task design and the teacher’s
ability to maintain a clear connection between interdis-
ciplinary content and language objectives.

CONCLUSION

The integration of the STEAM approach into Ger-
man language teaching provides substantial methodo-
logical opportunities for developing communicative
competence. By combining Science, Technology, En-
gineering, Arts, and Mathematics with language learn-
ing, teachers can create meaningful educational situa-
tions in which German functions as a practical tool for
inquiry, interaction, collaboration, problem-solving,
and presentation.

The analysis shows that STEAM activities can
contribute to the development of linguistic, sociolin-
guistic, strategic, collaborative, creative, and critical-
thinking abilities. Project-based activities provide
learners with opportunities to use vocabulary and gram-
mar in context, while group work creates authentic rea-
sons for interaction. Problem-solving activities encour-
age learners to negotiate meaning, express opinions,
justify decisions, and respond to alternative perspec-
tives.

The integration of STEAM should not be under-
stood as simply adding interdisciplinary topics to an ex-
isting language lesson. Its methodological value
emerges when the interdisciplinary problem and the
language objectives are deliberately integrated. Learn-
ers should have a genuine communicative reason to use
German while working with scientific, technological,
engineering, artistic, or mathematical content. For ef-
fective implementation, teachers should select prob-
lems that correspond to learners’ linguistic proficiency,
provide appropriate language scaffolding, organize col-
laborative interaction, and assess both language perfor-
mance and project participation. When these conditions
are fulfilled, STEAM can contribute to a more active,
meaningful, and communicative German language
learning environment.
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Thus, STEAM-based German language instruc-
tion can be regarded as a promising interdisciplinary
model for developing communicative competence. It
connects language learning with real-world problems
and transforms the target language from a purely aca-
demic subject into a functional instrument of commu-
nication, inquiry, creativity, and collaborative action.
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NUTRITIONAL AND ENERGY POTENTIAL OF SWEET PEPPER CULTIVARS AS HIGH-
QUALITY PLANT-BASED RAW MATERIALS FOR THE FOODSERVICE INDUSTRY

Abstract

This article substantiates the selection and evaluation of sweet pepper (Capsicum annuum L.) cultivars and
hybrids at the biological stage of ripeness as high-quality plant-based raw materials for the restaurant and food-
service industry (HoReCa). The study presents an analysis of 65 cultivars and hybrids of red sweet pepper based
on dry matter content, primary nutrients (proteins, fats, digestible carbohydrates), energy potential, and thermo-
dynamic state (entropy). The dry matter content was found to vary significantly across ripeness groups, ranging
from 4.7% to 11.0%. Out of the studied assortment, only 11 cultivars and hybrids (including Prytavit F1, Skrivia,
Centuri F1, Liubov F1, Favilla, etc.) demonstrated high energy value combined with superior commodity charac-
teristics such as pericarp wall thickness, fruit weight, and marketability. The findings emphasize the need to opti-
mize the cultivated assortment of sweet pepper to establish a reliable, high-value plant raw material base for

culinary technologies and the restaurant sector.

Keywords: plant-based raw material, restaurant industry, foodservice, sweet pepper, nutritional value, en-
ergy potential, commodity evaluation, cultivars and hybrids.

Introduction

The biological principles governing the function-
ing of living organisms are rooted in the fundamental
laws of physics and chemistry; however, their manifes-
tation in open biological systems is characterized by
specific features [1,2]. In particular, the fundamental
thermodynamic concept of entropy acquires a distinct
meaning in living organisms, where metabolic pro-
cesses involving the transformation of matter and en-
ergy constitute a complex self-regulating system. The
bioenergetic and thermal balance of an organism is
governed by the first law of thermodynamics: the intake
of nutrients (proteins, fats, and carbohydrates) is equiv-
alent to the amount of energy released, confirming that
living organisms do not generate primary “new” energy
and are therefore absolutely dependent on external
sources of dietary nutrients.

In this context, sweet pepper (Capsicum annuum
L.) is of particular value as a high-quality plant-based
raw material for food technologies and the hospitality
and foodservice sector (HoReCa) [3,4]. Sweet pepper
fruits are a valuable source of dry matter, digestible car-
bohydrates, vitamins, and antioxidant compounds,
which play a crucial role in maintaining human energy
metabolism and biochemical homeostasis [5,6].

Recent international studies have demonstrated
that the contents of dry matter, total sugars, and bioac-
tive compounds vary considerably depending on geno-
type, cultivar, and fruit maturity stage [7,8]. In particu-
lar, the accumulation of sugars and total soluble solids
(TSS) represents an important quality parameter for the
assessment of raw materials, determining not only their
energy potential but also their sensory and technologi-
cal suitability for culinary processing and foodservice
applications [9]. The attainment of biological maturity

is accompanied by increased accumulation of dry mat-
ter and vitamin compounds, providing a rationale for
the careful selection and evaluation of sweet pepper
cultivars as a high-quality raw-material base for the
foodservice industry.

The aim of this study was to determine the en-
tropy of sweet pepper cultivars included in the State
Register of Plant Varieties of Ukraine and to classify
cultivars of different maturity groups according to their
thermal state.

Based on the above considerations, the study was
not intended to investigate the forms in which energy is
stored, transported, and utilized in living organisms
through so-called “macroergic bonds” in ATP and
other macroergic compounds. Rather, the objective was
to investigate the energy potential of sweet pepper cul-
tivars at the stage of biological maturity as a genetic
factor determining their consumer value. This issue is
relevant both for the assessment of fruit as a food prod-
uct and for evaluating its quality throughout the supply
chain from field to consumer.

In determining the energy value of sweet pepper
fruits, the energy contributions of proteins, fats, and di-
gestible carbohydrates were taken into account, alt-
hough a certain amount of energy may also be derived
from other compounds. In addition, the energy value
depends on the digestibility and utilization of nutrients
by the human body. Under conditions of a mixed diet
in adults, the average digestibility of proteins is 84.5%,
carbohydrates 95.6%, and fats 94%.

To evaluate sweet pepper fruits as a standardized
plant-based raw material for the foodservice and restau-
rant industry (HoReCa), both theoretical and metabo-
lizable energy values were determined. Energy conver-
sion factors upon nutrient oxidation in the human body
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were defined as 16.7 kJ/g (4.00 kcal/g) for proteins,
37.7 kilg (9.00 kcal/g) for fats, and 15.7 kJ/g (3.75
kcal/g) for digestible carbohydrates.

Theoretical energy value (Eineoreticar) per 100 g of
biological maturity edible portion (containing 1.3%
protein, 0.5% fat, and 5.0% carbohydrates) was calcu-
lated without accounting for digestibility: Eneoretical =
1.3-16.7 + 0.5-37.7 + 5.0 -15.7 = 119.06 kJ (28.40
kcal).

Actual metabolizable energy value (Emetabolizable)
was derived by incorporating nutrient digestibility co-
efficients for mixed diets (proteins: 84.5%, fats: 94.0%,
carbohydrates: 95.6%): Emetabolizable = (1.3 -16.7 -
0.845) + (0.5 - 37.7 - 0.940) + (5.0 - 15.7 - 0.956) =
111.00 kJ (26.54 kcal).

This approach provides a quantitative tool for cal-
culating the exact nutritional and caloric specifications
required in culinary processing and standardized menu
design.

The study evaluated 65 red-fruited sweet pepper
(Capsicum annuum L.) cultivars and hybrids at the bi-
ological stage of ripeness to determine their competi-
tive potential, dry matter content, energy value, and
thermodynamic state (entropy). The thermodynamic
state was utilized as an indicator of physiological and
biochemical activity, natural disease resistance, and
postharvest storage potential, which are paramount for
fresh supply chain management in the foodservice sec-
tor.

Based on proportional nutrient distribution, the
dry matter of sweet pepper fruits at biological maturity
comprises 14.44% proteins, 3.33% fats, and 63.33% to-
tal carbohydrates.

Among the 19 early-maturing cultivars and hy-
brids, the mean dry matter content was 7.54% (ranging
from 4.9% to 9.6%). Consequently, the metabolizable
energy density varied considerably (Table 1):

e High-energy raw material group (26.99-31.22
kcal/100g / 112.96-130.65 kJ/100g): Exhibited by gen-
otypes with superior dry matter accumulation, includ-
ing hybrids Prytavit F1 (9.6%), Slavi F1 (9.0%), Ra-
faela F1 (8.3%), Salamander (8.3%), and cultivar
Skrivia (9.1%).

e Standard raw material group (15.90-25.69
kcal/100g / 66.69—-107.52 kJ/100g): Encompassing the
remaining 14 early-maturing genotypes with dry matter
levels between 4.9% and 7.9%.

From a culinary processing perspective, high dry
matter in cultivars such as Prytavit F1 and Skrivia re-
duces moisture loss during thermal treatment and yields
denser, flavor-rich culinary preparations. Conversely,
although Salamander yielded high energy values, its
commodity limitations (thin pericarp wall of 2 mm, low
marketability score, competitiveness coefficient of
0.52) reduce its commercial suitability for restaurant
preparation compared to premium cultivars like Skrivia
and Prytavit F1.

Among the 19 early-maturing cultivars and hy-
brids evaluated, only five demonstrated high energy
values suitable for premium food applications. Notably,
the high-yielding cultivar Salamander (5 points for

yield) was constrained by low marketability (2 points),
moderate fruit weight (3 points), and a thin pericarp
wall (2 points; 2 mm). Consequently, its overall com-
petitiveness coefficient reached only 0.52, ranking it
ninth among early-maturing genotypes. Only Skrivia
and Prytavit F1 achieved top-tier competitive standing
by combining high energy density with thick pericarp
walls and high marketability.

Within the mid-early maturity group (Table 2),
Centuri F1 (32.2 kcal / 134.7 kJ), Myroliubivskyi F1
(29.3 kcal / 122.5 kJ), Chervonyi Dyvosvit (28.0 kcal),
and Samotsvit (27.0 kcal) presented high energy values.
However, Myroliubivskyi F1 exhibited a wall thickness
of only 2 mm, reducing its culinary processing suitabil-
ity and competitive score relative to Centuri F1.

The mid-season group was the largest, comprising
25 genotypes (Table 3). Despite this diversity, the top
five competitive ranks were secured by Liubov F1 (35.8
kcal / 149.7 kJ; 11.0% dry matter), Favilla (32.2 kcal /
134.7 kJ), Feia (28.9 kcal), Mercedes (27.3 kcal), and
Antei (26.0 kcal). These genotypes successfully com-
bine high energy yield with thick pericarp walls and su-
perior commercial marketability.

Mid-late and late-maturing cultivars exhibited
moderate energy values ranging between 22.1 and 24.7
kcal (92.5-103.4 kJ) per 100 g.

Conclusions

Out of the 65 sweet pepper (Capsicum annuum L..)
cultivars and hybrids evaluated at the biological stage
of ripeness, only 11 demonstrated high energy density.
When critical commodity and culinary processing traits
(such as pericarp wall thickness, fruit mass, and mar-
ketability) were integrated into the comprehensive
evaluation, the number of top-tier candidates suitable
for the foodservice and restaurant industry (HoReCa)
was narrowed down further.

The current selection and registration framework
for plant varieties in Ukraine often underrepresents key
quality indicators, including biochemical composition,
technological yield, and disease resistance. Aligning
registration criteria with actual nutritional and pro-
cessing characteristics is crucial for building a high-
value plant-based raw material base and strengthening
national export potential.

Itis strongly recommended to streamline the sweet
pepper variety list by excluding low-yielding, non-
competitive genotypes. Reallocating agricultural re-
sources toward superior, highly competitive cultivars
and hybrids (e.g., Prytavit F1, Skrivia, Centuri F1,
Liubov F1, Favilla) will optimize supply chains for
both domestic culinary applications and international
markets.

The evaluation of newly bred cultivars should be
conducted by specialized agricultural research institu-
tions to ensure unbiased assessment of their consumer,
culinary, and agronomic value prior to commercial re-
lease. Future research should focus on monitoring ther-
modynamic state (entropy changes) during fruit ripen-
ing to establish precise harvesting schedules and opti-
mal postharvest cold storage parameters for premium
plant raw materials.
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EFFECT OF ELECTRIC-ARC SPRAYING CONFIGURATION ON THE STRUCTURE AND
PROPERTIES OF COATINGS PRODUCED FROM Fe-Cr-C-Al FLUX-CORED WIRE

Abstract.

The work is devoted to establishing the influence of different electric arc spraying schemes—conventional
subsonic, modified with an additional air flow, and supersonic—on the structure, phase composition, microhard-
ness, bond strength, and wear resistance of Fe—Cr—C-Al powder-wire coatings. The results obtained demonstrate
that a successive increase in the intensity of gas-dynamic interaction with the molten metal—from conventional
air atomization through additional compression of the metal—gas flow to supersonic acceleration of the particles—
provides a consistent improvement in the structure and a set of practically important properties of electric arc
coatings. The most pronounced effect is achieved with the supersonic scheme, which produces a dense, fine-la-
mellar structure with minimum porosity and a reduced degree of oxidation, while simultaneously increasing the
microhardness, bond strength, and wear resistance of the coating.

Keywords: electric arc spraying, structure, phase composition, microhardness, bond strength, coating wear

resistance.

INTRODUCTION

Enhancing the durability and reliability of ma-
chine parts and equipment operating under conditions
of intensive wear, contact and dynamic loads remains a
relevant task for transport engineering and other indus-
trial sectors. One of the effective methods for restoring
and strengthening working surfaces is the application
of thermal-spray coatings. Practical experience with the
use of such technologies for restoring safety-critical
railway transport components confirms the possibility
of substantially extending their service life [1-5].

Among thermal-spray methods, electric-arc spray-
ing is of considerable practical interest owing to its high
productivity, relatively low energy consumption, the
possibility of processing large-sized components, and
the use of a wide range of wire materials. The use of
flux-cored wires further expands the possibilities for
controlling the chemical and phase composition of the
sprayed material and for producing wear-resistant coat-
ings with a specified set of service properties [6, 11].

One of the determining factors in the formation of
an electric-arc coating is the gas-dynamic conditions of
molten-metal atomization and transport. The velocity
and configuration of the atomizing gas flow directly af-
fect particle size and velocity, the duration of their in-
teraction with the surrounding atmosphere, the degree
of oxidation, the temperature at the moment of impact
with the substrate, and the nature of deformation during
lamella formation. As a result, changes in the gas-flow
configuration can significantly affect the porosity, la-
mellar structure, phase composition, and service prop-
erties of the formed coating.

Conventional electric-arc spraying with subsonic
air atomization is characterized by relatively low parti-
cle velocities and their intense interaction with the sur-
rounding atmosphere, which promotes oxidation of the
atomized metal, the formation of oxide interlayers,
pores, and structural heterogeneity of the coating. One
approach to improving the process is the formation of a
directed auxiliary air flow that compresses the metal—

gas jet and increases particle velocity. A further in-
crease in the intensity of atomization and acceleration
of the molten metal can be achieved through the use of
supersonic gas flows [7-9].

The use of a supersonic flow in electric-arc spray-
ing fundamentally changes the conditions governing
the formation of the two-phase metal-gas jet. An in-
crease in the velocity and a reduction in the size of at-
omized particles shorten the duration of their interac-
tion with the surrounding atmosphere, while increased
kinetic energy upon impact with the surface promotes
more intensive particle deformation and the formation
of a dense fine-lamellar structure. To implement this
approach, specialized supersonic electric-arc spray
guns have been developed, in which melting of the wire
material by an electric arc is combined with its atomi-
zation and acceleration by a high-velocity gas flow
[10]. Previously conducted studies confirm the signifi-
cant influence of such conditions on the structural-
phase state of electric-arc coatings [12].

At the same time, to assess the effectiveness of dif-
ferent methods of organizing the gas flow, their direct
comparison in spraying the same material is of interest.
A comparison of the conventional configuration with
subsonic air atomization, the modified configuration
with an additional compressing air stream, and the su-
personic configuration makes it possible to establish
the relationship between particle transport conditions,
the structural-phase state of the coating being formed,
and its service-relevant characteristics.

The aim of this work was to establish the effect of
different electric-arc spraying configurations—conven-
tional subsonic, modified with an additional air flow,
and supersonic—on the formation of the microstruc-
ture, phase composition, microhardness, adhesion
strength, and wear resistance of coatings produced from
Fe—Cr—C-Al system flux-cored wire.
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RESULTS AND DISCUSSION

To achieve the aim of the work, three electric-arc
spraying configurations shown in Fig. 1 were used in
the study.

The supersonic metallizer (Fig. 1a) is based on a
process in which the stabilized electric arc is blown by
hot natural-gas combustion products at supersonic ve-
locity [10]. That is, this technology is hybrid, combin-
ing electric-arc spraying with supersonic flame spray-
ing to form a single supersonic high-temperature flow
of gas and molten particles of the sprayed wire material.
The electric arc is oriented along a high-temperature
gas flow with a velocity of Mach 1.5 and burns between
two consumable wires. Such a system ensures a high
level of arc-burning stability due to its orientation along

the gas flow and, consequently, efficient heat transfer
to the electrodes: intensive acceleration and fragmenta-
tion of molten-metal particles, their protection against
oxidation in flight, and a reduction in the amount of
evaporated material (owing to the formation of a two-
phase flow by a high-velocity jet of combustion prod-
ucts).

The differences between the standard EM-14 met-
allizer (Fig. 1b) and the upgraded EM-14M (Fig. 1c)
consist in the use in the latter of special nozzles for form-
ing an air flow that provides compression of the spray
jet, increases its velocity, and reduces material oxidation
[12].

a)

b) c)

Fig. 1. Schematic diagrams of the supersonic PLAZER15-SA-E (a), standard EM-14 (b), and upgraded EM-
14M-1 (c) electric-arc metallizers used for comparative studies of the spraying process and coating characteris-
tics: 1 — flux-cored wire; 2 — standard nozzle; 3 — profiled ceramic nozzle; 4 — auxiliary nozzle for forming a co-

flowing air stream; 5 — co-flowing air stream.

An economically alloyed Fe—Cr—C-based flux-
cored wire, in which high-carbon ferrochrome was the
main component of the powder core, was used as the
spraying material. The composition of this flux-cored
wire was selected based on the further development of
approaches to alloying flux-cored wires for metallizing
[6,11], which provide for the selection of powder filler
components that ensure the formation of a sprayed
coating with a composition close to that of chromium
steels containing 1-2% C and 4-10% Cr, which are
prone to hardening from the liquid state and, as a result,
exhibit increased wear resistance. Since the coatings of
friction assemblies in railway rolling-stock components
operate under increased dynamic loads, they are subject
to increased requirements for bond strength. Therefore,
in developing the composition of flux-cored wires for
applying coatings to the specified types of components,
taking into account the features of supersonic electric-
arc spraying technology, the following approaches
were used to increase the bond strength of such coatings
to the substrate:

- an increase in the temperature of the sprayed par-
ticles due to aluminothermic reactions, ensured by in-
troducing additives of a hematite—aluminum mixture
(Fe203 + Al = Al,O3 + Fe + Q). As a result of this reac-
tion, the temperature of the deposited particles in-
creases, and a strengthening aluminum oxide phase is
formed in the coating;

- reduction of iron oxides formed during melting
and dispersion of the sheath and powder filling of the
flux-cored wire by introducing aluminum-containing
additives and master alloys with mischmetal into the
powder filling, with exothermic reactions occurring;

- an increase in arc temperature and a reduction in
arc column size through the introduction of optimal
amounts of alkali metal halide additives.

Increasing the temperature of the sprayed particles
and their fineness is especially important when spray-
ing at supersonic jet exit velocities, since in this case
the residence time of the molten droplet at the wire tips
in the high-temperature zone of the electric-arc region
is substantially reduced compared with conventional
spraying technologies using low-velocity (subsonic)
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jets. This also achieves the formation of strong metal-
lurgical bonds between the sprayed particles and the
metal substrate by activating chemical interaction be-
tween them and the substrate and by producing hard
and durable oxides.

Since different hardness values are required de-
pending on the types of railway rolling-stock compo-
nents, a range of flux-cored wire compositions PP-
ANZ202-S has been developed to provide different hard-
ness and tribotechnical characteristics. A mandatory re-
quirement was that, as a result of supersonic electric-
arc spraying of such flux-cored alloy wire, a coating be
obtained with a composition close to that of chromium
steels containing 1-2% C and 4-10% Cr and exhibiting
a tendency to harden from the liquid state, containing
metastable quenched structures based on supersatu-
rated solid solutions.

The ratio of the concentrations of elements in the
sprayed layer to the concentrations of components in
the powder charge was calculated based on the solution
of a system of equations [11]:

— na
100

A, kD + 2,k 4 2 kP

n;

00 kD + 20,k 4 4 2, kg

AL'Z

where q,...i- alloying elements, 7, n— transfer
coefficients of these elements, x, ...xn_the fractional pro-
portions of materials (ferromanganese, ferrochrome,

1 1
metallic aluminum, etc.), k{fn ...k’}'ta}! ki] k:fml -
the concentrations of elements in the respective materi-
als introduced into the powder core charge, k; - the fill-
ing coefficient (k= 0.15,...0.45).

The chemical composition and microstructure of
the initial Fe—Cr—C flux-cored wire (FCW) and coat-
ings produced by electric-arc spraying using subsonic
and supersonic jets were investigated. Steel strip 08kp
was used to manufacture the sheath of this flux-cored
wire. The main components of the powder charge were
high-carbon ferochrome ®X900 and iron powder with
ferromanganese additions. Hematite I1)KP5.315.28
MPTY 14-14p-84 and aluminum powder ITA-3with a
particle size of up to 150 um were used as exothermic
additives. The microstructure and composition of this
flux-cored wire and the powder filler are shown in Fig.

Particle
composition:
16.6 Fe, 82.8 Cr,
0.36 Al, 0.2 Mn.

0.36 Fe, 0.2 Cr,
99.67 Al, 0.07 Mn
%100

Fig. 2. Microstructure of the cross-section of PP-AN202-S wire.

Analysis of the metallographic examination re-
sults of the coatings showed that, at subsonic air exit
velocities, the microstructure is heterogeneous and
coarse-grained, with a large number of pores and oxide
inclusions. The coating material is overheated and oxi-
dized; the oxide interlayers contain 29.0-32.0% oxy-
gen, and the oxygen mass fraction in the lamellae
reaches 2.5%. Spherical particles are also observed
which, owing to their low flight velocity, had time to
cool before colliding with the sprayed surface (Fig. 3a).
The coating produced using the modified base unit with
an additional air flow and an adjustable particle-flow
divergence angle is less oxidized. In the lamellae and
oxide interlayers, the oxygen mass fraction is 1.6-1.8%
and 29.0-30.0%, respectively. The thickness of the la-

mellae (Sp) in these coatings is the same as under con-
ventional subsonic conditions and is 10-30 um (Fig.

3b); the porosity of the coatings is 2-3%. Upon transi-
tion to the supersonic air-gas electric-arc spraying
method, an increase in air-jet velocity increases the par-
ticle flight velocity, and the microstructure of the re-
sulting coating undergoes significant changes. The
combination of the small size of the sprayed particles
and their high velocities at the moment of impact on the
substrate surface results in high cooling rates of their
material. The particles are predominantly lamellar in
shape and undergo substantial deformation. No inclu-
sions of globular particles are observed. Thin oxide in-
terlayers are noted. The coatings have a uniform fine-
lamellar structure throughout their thickness, indicating
process stability. In coatings deposited by supersonic

air-gas spraying, the values Oare in the range of 5-10
um (Fig. 3c). The porosity of the structure decreases to
0.4%.
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Fig. 3. Microstructure of coatings roduced from Fe—Cr—C-Al system flux-cored wire by various eIectrlc arc

spraying methods: a—conventional spraying using the EM-14M electric-arc metallizer; b—modified spraying
using EM-14M-1; c—supersonic spraying using PLAZER15-SA-EM. x400.

Analysis of the results of X-ray spectral microa-
nalysis and diffraction patterns of the coatings showed
that all the coatings studied, produced by conventional
subsonic electric-arc metallization, modified electric-
arc metallization, and supersonic electric-arc metalliza-
tion, contain solid solutions of Al and Cr in alpha iron
(body-centered cubic lattice with a = 0.287 nm), as well
as solid solutions of Al and Cr in gamma iron with a
face-centered cubic lattice and different contents of
these elements. According to X-ray spectral microanal-
ysis data, in coatings produced by conventional arc and
modified metallization, a solid solution of chromium
and aluminum in a-iron predominates, whereas in the
case of supersonic electric-arc metallization, the main
phase in the coating is the y-phase. In supersonic elec-
tric-arc metallization and modified electric-arc metalli-
zation, the gamma-iron phase with altered parameters
exists in two modifications, namely: y:Fe(Cr, Al) with
a = 0.3677 nm and y.Fe(Cr, Al) with a = 0.3633 nm
[12].

The difference in the values of the Ilattice
parameters y:Fe and y,Fe indicates different contents of
alloying elements. It was established that the maximum
chromium concentration in the iron-based solid solu-
tion in the lamellae of coatings produced by conven-
tional and modified spraying is 16.8-17.1 and 15.0—
15.4 wt.%, respectively; under the same conditions, the
aluminum content ranges approximately from 4% to
6.2%. In addition, during spraying, aluminum reacts
with  oxygen, forming Al;Os-based inclusions
containing 35.0-39.0 wt.% aluminum and 29.0-32.0
wt.% oxygen [12].

When supersonic jets are used, the turbulent jet-
flow regime transitions to a laminar regime, thereby re-
ducing air entrainment; at the same time, owing to the
increased gas-jet velocity, the particle velocity in-
creases. During supersonic spraying, the amounts of
chromium and aluminum dissolved in iron increase,
and the maximum chromium concentration in the la-
mellae reaches 20.0-20.5 wt.%. A solid solution of this
concentration has greater resistance to oxidation by at-
mospheric oxygen. The degree of oxidation of the
sprayed coating is significantly reduced. The lamellae
contain approximately 1.0% oxygen. More detailed re-
sults of investigations of the structure of these types of
coatings are presented in [12].

A comparison of the microhardness values of coat-
ings from flux-cored wire sprayed by different methods
shows that the microhardness of the coating produced
by conventional electric-arc spraying ranges from 1930
to 4200 MPa, whereas the microhardness of the coating
produced using the upgraded unit ranges from 2540 to
5100 MPa. The supersonic-sprayed coatings have the
maximum microhardness, with values ranging from
3900-6100 MPa, which may be associated with an in-
crease in the chromium content in the iron-based solid
solution.

For comparative evaluation of the bond strength of
coatings oo to the substrate, the failure stress in the
“coating—steel 45 substrate” assembly under normal
tensile separation was determined using the “conical
pin” method. The test results confirm the effectiveness
of supersonic electric-arc spraying technology and an
almost twofold increase in the bond strength of coatings
to the substrate compared with conventional technol-

ogy (Fig. 4).
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Fig. 4. Bond strength to a steel 45 substrate of coatings made from Fe—Cr—C—Al system PP-AN202-S flux-cored
wire, produced by different electric-arc spraying methods: a — conventional spraying using an EM-14M elec-
tric-arc metallizer; b — modified spraying using EM-14M; ¢ — supersonic spraying using PLAZER15-SA-EM.

Tribological tests of the coatings under considera-
tion were conducted under limited lubrication using a
coated disc—block configuration (counterbody: SCh-20
cast iron and 40Kh steel, P = 10 MPa, V = 1 m/s, HS20
oil, 30 drops/min). It has been established that the elec-
tric-arc spraying technology significantly affects the
wear rate of coatings produced from Fe—Cr—C-based
PP-AN202-Sflux-cored wire. The wear-rate values of
coatings deposited by supersonic electric-arc spraying
using a PLAZER15-SA-EM electric-arc metallizer are
3.1 um-km/km, whereas this value for coatings depos-
ited using a modernized EM-14 electric-arc metallizer
is 4.3 pm-km/km, and for a standard EM-14 metallizer
it is 7.8 um-km/km. That is, the application of super-
sonic electric-arc spraying technology makes it possi-
ble to increase the wear resistance of coatings by more
than 2.5 times. At the same time, all the coatings stud-
ied surpass St 20 in wear resistance, with its wear val-
ues being about 10 pm/km.

CONCLUSIONS.

1. It has been established that the formation pat-
tern and parameters of the gas flow during electric-arc
spraying are determining factors in coating structure
formation. The transition from conventional subsonic
atomization to a configuration with an additional con-
stricting air jet, and subsequently to a supersonic air-
gas flow, is accompanied by sequential changes in the
conditions of dispersion, acceleration, and transport of
molten particles, which are directly reflected in the
structure and properties of the resulting coatings.

2. Conventional subsonic spraying produces a
heterogeneous coarse-lamellar structure with an in-
creased content of pores and oxide inclusions. The ap-
plication of an additional air flow reduces material ox-
idation; however, the splat thickness remains at 10-30
um, and the porosity is 2-3%. Under supersonic spray-
ing, a uniform fine-lamellar structure without globular
particle inclusions is formed; the splat thickness de-
creases to 5-10 um, and the porosity to 0.4%.

3. Changes in the gas-dynamic spraying condi-
tions have a significant effect on oxidation and the
structural-phase state of the coating. With the transition
to supersonic spraying, the oxygen content in the lamel-

lae decreases to approximately 1.0%, while the maxi-
mum chromium concentration increases to 20.0-20.5
wt. %, and the principal phase constituent becomes a y-
phase based on iron alloyed with Cr and Al.

4. Improvement of the electric-arc spraying con-
figuration is accompanied by a successive increase in
coating microhardness. In conventional spraying, it is
1930-4200 MPa; when using the modified configura-
tion, 2540-5100 MPa; and in supersonic spraying, it
reaches 3900-6100 MPa. At the same time, the use of
a supersonic flow provides an almost twofold increase
in the bond strength of the coating to the substrate com-
pared with the conventional configuration.

5. A clear dependence of coating wear resistance
on the electric-arc spraying configuration used was es-
tablished. Wear intensity decreases successively from
7.8 pm/km for the conventional configuration to 4.3
pm/km for the modified configuration and to 3.1
pm/km for the supersonic configuration. Thus, the use
of supersonic electric-arc spraying provides an increase
in wear resistance by more than 2.5 times compared
with conventional technology.
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Abstract:

onvar Mammoadxanli, a People’s Writer of Azerbaijan, is one of the prominent representatives of twentieth-
century Azerbaijani literature. His distinguished literary career was illuminated by distinctive, original literary
works, including novels, novellas, short stories and translations. The writer’s works are wide-ranging in scope. In
onvar Mammoadxanli’s oeuvre, human life and human destinies are portrayed truthfully, through convincing de-
tails. His works bring lifelike tableaux, the beauty of nature and a fascination with nature vividly to life through
imagery and poetic expressions. Onvar Mammadxanli’s oeuvre is the finest example of poetic quality in prose.
Throughout his literary career, the distinguished writer made extensive use of descriptive and expressive literary
devices. With his profound knowledge of literary sources and folklore, he conveyed national colour and the sub-
tleties of his native language with consummate skill in his works.

The present article examines aspects of literary crafismanship in the writer’s oeuvre.
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Onvar Mammadxanli, a People’s Writer of Azer-
baijan, is one of the prominent representatives of twen-
tieth-century Azerbaijani literature. His distinguished
literary career is rich in literary works, including nov-
els, novellas, short stories and translations. ©Onvar
Mommodxanli was born in the city of Géycay on 28
February 1913. Although he worked in various fields,
he always gave priority to his literary activity.

The writer began his literary career in the 1930s.
His work “The Morning of the East” (Sargin sahari)
was loved by readers and received a prestigious award
of the time, the USSR State Prize. During the war, his
writing was distinguished by its original style. With
“The Ice Statue” (Buz heykal) alone, he erected an en-
during monument to himself in the hearts of his readers.
“Mothers Took to the Roads” (Analar yollara ¢ixdilar),
“Armed Mountains” (Silahli daglar), “A Letter from
the Western Front” (Qarb cabhasindan moktub), “The
Bloody Seal” (Qanli méhiir), “Where Are You From,
Soldier Brother?” (Haralisan, aSQar gardas), “Amid
the Flames” (Od i¢indo) and others are among his finest
works written during the war years.

“9. Mommadxanlt’s literary oeuvre is distin-
guished by its language and style. The depictions of na-
ture in his works are so vivid in their craftsmanship and
so artistically expressive that every reader seems to see
what is described with their own eyes. These works
portray the natural beauty of our homeland, the horrors
of war and the bitter lives of our compatriots in the
South” (Memmadov, 1977).

The beauty of the language in the writer’s literary
style is captivating. His depictions of natural beauty are
distinguished by their uniqueness. The scenes in the
short story “Golden Buds” (Quzil gongalar) appear ex-
ceptionally vivid and natural. The harmony between the
depictions of nature and the portraits of people further
enhances the theme’s emotional impact. The enduring

monument to maternal self-sacrifice in “The Ice
Statue” has long moved readers’ hearts.

The writer’s relatively longer works bring more
extensive natural landscapes before the reader’s eyes.
“The vivid, lifelike descriptions encountered in ©nvar
Mommadxanli’s oeuvre transport the reader to another
world. The literary tableaux and the enchanting beauty
of Azerbaijan’s natural landscapes depicted in these
works testify to the writer’s love of his homeland. The
reader cannot help being captivated by these sincere
feelings. He has made his characters so vivid and life-
like that the reader feels immersed in the events, as
though participating in them” (Rasulova, 2026).

From the 1940s onwards, the writer also began to
try his hand at drama. His play “The Morning of the
East” addressed one of the principal themes of its time
in twentieth-century literature. The work depicts the so-
cial and historical events unfolding in Baku in the early
1920s in realistic detail, brings portraits of various his-
torical figures to life, and portrays world imperialism’s
interest, particularly that of the British, in “Baku” and
“oil”. The various judgements expressed by the charac-
ters reveal their conflicting positions and encourage the
reader to draw the correct conclusions from the events.
The comparison between the characters Tomson and
Agalarov demonstrates this.

The theme of the South holds a special place in the
history of the writer’s public and literary activity. The
play “Amid the Flames” concerns the national libera-
tion movement in South Azerbaijan in 1945-46 and its
tragic conclusion. “The Beauty of Sirvan” (Sirvan
gozali) is distinguished by its lyricism. While offering
aesthetic pleasure to readers and audiences, “The
Beauty of Sirvan” directs their attention towards the
problems of life and attracts them with its optimistic
humour. The film “Babak”, based on the great writer’s
screenplay, is also a work of art that millions of viewers
wish to watch again and again. The screenplay for
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“Leyli and Macnun” (Leyli va Macnun), the film “Bax-
tiyar”, the screenplay for “Fotoli Khan” (Fatali xan), on
which he collaborated with M. Hiiseyn, and other pre-
cious artistic gems constitute his enduring fame and a
magnificent monument to him.

The short story “In the Moonlight” (Ay isiginda)
brings to life the figure of an elderly folk artist. The
wise artist Asiq Valeh, whose life stories and experi-
ences exemplify reality, is portrayed in natural colours.
The long-lived agig, a traditional poet-musician whose
heart constantly beats with the desire to create, to live
and to sustain life, sees his youth in his pupil Colal. De-
picting a person’s material world together with their
spiritual world, ©nvor Mommodxanli captivates the
reader through Asiq Valeh’s love of life, which chal-
lenges youth itself, and through his counsel. The elderly
asig, who also commends a love of labour to his grand-
children and great-grandchildren, is as tireless in work
as he is accomplished in his art. Keeping himself occu-
pied with work and daily tasks, the asig carried within
his breast an inexhaustible artistic ardour. “It was that
ardour which, each time, had brought words and music
into the world like two inseparable twin sisters, had sent
every word springing from the heart soaring on the
flight of his voice; then these songs, cleaving the dark-
ness like a white bird, had gone forth, travelled through
villages and communities, and left a luminous trace in
people’s hearts” (Mammoadxanli, 2005).

The work makes extensive use of vernacular ex-
pressions. Phrases such as gosa govaq agaclari (“a pair
of poplar trees”), tonha ¢inar (“a solitary plane tree”),
hasir iistiindo dosak¢a (“a cushion on a reed mat”),
bardag qurmaq (“to sit cross-legged”) and qongar (“in
front of””) convey descriptions rooted in the vernacular.
Expressions such as quyrugunu alo vermirdi (“would
not let himself be caught out”) and al-ayaq yigisandan
sonra (“after the bustle had died down”) are well-
known folk idioms. The poetic quality and lyricism in
prose evident in the writer’s oeuvre are also clearly ap-
parent in this work: “The leaves of the twin poplars
gleamed like fish scales” (Mammadxanli, 2005).

In “The Mother’s Death” (Ananin 6liimii), written
by ©Onvar Mommadxanli in 1944, scenes of life are de-
picted through truthful, convincing details. In this short
story, the mother, Murad, whom she has raised alone
since he was two, the neighbouring women, and her
nearest neighbour, the woman Moasms, and Masma’s
grandchild are realistic human characters. Each has a
distinct role in conveying the work’s central idea. Im-
ages of objects such as a candle, triangular letters, a
hand stone for pressing abgora (unripe grape juice), a
reed mat and a kilim occupy an important place in the
work’s content. The mother and her son have boundless
aspirations. Yet the war, which prevents those aspira-
tions from being realised, completely changes the
course of events. Murad’s working life gives way to life
at the front. The mother’s waiting, suffering and anxi-
ety for her son remain the focus throughout the story.
Certain images of objects associated with war also have
considerable significance for the plot. For example, tri-
angular letters and gara kagiz (“black paper”, a death
notice), papers conveying hopeful or terrifying news of
the war, express the people’s state of mind even without

words. The series of synonyms used in the work en-
hances the beauty of its language and expression. The
richness of its content is conveyed in beautiful literary
language. The writer’s creative capacity, with its dis-
tinctive stylistic features, attracts attention. Vernacular
expressions such as ismaris (“a message”), oyrali (“a
few days ago”), artirma (“a veranda”) and bardas
qurmaqg (“to sit cross-legged”) testify to the work’s
closeness to the spirit of the people.

Like his other works, “The Caravan Stopped”
(Karvan dayand) is exceptionally engaging and rich in
its theme, language and style. The author describes the
magic of a beautiful voice that captivates its listeners.
This enchanting voice comes from deep within a dense
forest. The image of the voice that makes a woodcut-
ter’s son beloved by the people, his sublime love, and
the people’s respect for that love are conveyed in beau-
tiful literary language. The work juxtaposes the way of
life of ordinary people with the lives of the pampered
and domineering. The voice and music to which
Cimnaz, the village beauty, listens like everyone else
give voice to the woodcutter’s son’s sublime love.
Cimnaz, too, is moved by this voice. Everything
changes when ©lyar Khan hears it while returning from
a hunt with his retinue. Bitter days replace the peaceful
lives of the village, Cimnaz and the woodcutter’s son.
The writer portrays the people’s lives and customs
through natural scenes. Sensing Olyar Khan’s inten-
tions, Cimnaz rushes into the forest in alarm to warn the
woodcutter’s son. Both the young man and Cimnaz be-
come the khan’s captives. In Olyar Khan, the author de-
picts the most pronounced manifestation of self-indul-
gence and arrogance. The young man, who captivated
everyone with his voice in the freedom of nature, does
not sing amid the splendour of the palace. They cannot
force him to sing. Freed from bondage, he once again
sings beautifully in freedom. This time, Cimnaz, now a
woman in the khan’s harem, herself sends someone to
fetch him. At first, the woodcutter’s son is delighted.
Then, when he learns that Cimnaz is no longer the
Cimnaz he once knew, his thoughts are thrown into tur-
moil. Wandering from land to land, the woodcutter’s
son amazes the world with his songs. The image of na-
ture in the work is created with love. In general, depic-
tions of nature occupy an extensive place in Onvar
Mommadxanli’s oeuvre. As in all his works, descrip-
tions of natural scenes and a love of nature are promi-
nent here. The songs composed by the singing wood-
cutter’s son as he wanders from land to land pass from
mouth to mouth. The story of the woodcutter’s son,
whose voice stops a caravan, seems like a history
demonstrating how folk songs came into being. The
work employs vernacular expressions such as bir hovur
(“a little while”), artirma (“a veranda”), takliyin gqara
quyusu (“the dark well of solitude”), gqara al (“a black
hand”), gancliyimin sasi (“the voice of my youth™) and
salo (“a bundle carried on the back”). The sound of
bells, the caravan, those weary from travelling, the car-
avan that does not stop, the returning caravan, music
reaching the stars, unfulfilled love whose heart strikes
against stone, and sublime love are all brought to life in
beautiful literary language.
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“Baku Nights” (Bak: gecalari) occupies a distinc-
tive place in Onvar Mommadxanli’s oeuvre: “My
mother was filling my saddlebag with aymm-oyun [odds
and ends]; my father was waiting for me in front of the
doqqaz [gateway], beside the ox cart with the oxen har-
nessed” (Mommadxanli, 2005). These lines exemplify
the introduction of dialect words into literary language.
Drawing on his rich observations of life, the great
writer depicts the realities he has witnessed through
convincing details. Whatever or wherever the author
describes, he takes the reader there. His world of
dreams and imagination rests on reality. The concepts
of time and space in the writer’s oeuvre are far removed
from abstraction. Thus, it is through Onver
Mommadxanli’s works that the reader sees and under-
stands the true face of life. In the novella “Baku
Nights”, time and space are depicted through appropri-
ate details. A remote mountain village, a no. 7 lamp, a
train, the farewell scene, the father’s instructions, a herd
of gazelles, plains covered with wormwood and sirkan
(a thorny plant): none of these descriptions tires the
reader. On the contrary, they direct the reader’s interest
towards the work. Descriptions of the horse-drawn car-
riage and the remote mountain village give way to de-
pictions of Baku, including Igorisohor, Agsohor,
Qaragohor and Bayil. The comparison between rural
and urban life is drawn naturally, through appropriate
details. Windy, crowded and sometimes frightening,
ominous Baku and Abseron are depicted in vivid col-
ours. Yunis, who leaves village life to come to the city
for an education, Aunt Tutu, the city girl Yaqut and her
mother, and Aunt Tutu’s husband, the oil worker Uncle
Olimiirsal, are characters the writer has created with af-
fection. The author’s comparison of the city-dwelling
oil worker Uncle Slimiirssl with Diyar, the village el-
der, is particularly interesting. Each of these working
men is a wise man who knows the language of the earth.
However extensive the depiction of events in the no-
vella “Baku Nights”, its content is connected to “Sevil”,
which holds an irreplaceable place in Cofar Cabbarli’s
dramatic oeuvre: the ¢cadra (an enveloping veil), the
kalagay: (a silk headscarf), old Baku and a woman pi-
lot. All these demonstrate the resemblance between the
development of Yaqut’s character in “Baku Nights”
and that of Sevil.

“They Parted” (Ayrildilar) portrays the love be-
tween Ilyas and Adilo, their outlooks on the world and
their conflicting views. Muxtar kisi, Xasayoglu and
Murad are also interesting characters in the work. Yet
nature, too, is a distinctive character here, brought to
life in all its beauty and grandeur. The horse Tarlan is
another engaging figure portrayed with affection. Mux-
tar kisi’s words, “The men of old mounted the noble
steeds and rode to the other world”, convey a profound
meaning. In the work, Ilyas and Adile’s separation
leads Adils to decide to come to the city. However, af-
ter learning of the death of Ilyas, who had joined in
helping the police, Adils decides to return, as Ilyas had
wished, despite her parents’ objections. Adila’s subse-
quent fate is, in effect, a continuation of Ilyas’s unful-
filled aspirations. In general, the celebration of sublime
feelings in ©Onver Mommadxanli’s oeuvre is unparal-
leled (Mommadxanli. 2005).

“Mountains of Legend” (8fsanali daglar), whose
very substance is kneaded from legends, also occupies
an important place in Onvor Mommadxanli’s oeuvre.
Although Ovgu and Pori are lifelike characters, motifs
of legend predominate in their lives and behaviour.
Ovcu’s realistic thoughts and outlook on life form a
subtle contrast with Pari’s world of imagination. The
events, natural scenes and the characters’ feelings are
conveyed in metaphorical language through similes,
tropes and various descriptive and expressive literary
devices. The imagery sustained throughout the work is
conveyed through exceptionally engaging tableaux.
The language of the story reflects all the subtleties of
the native tongue: “Moving a little farther away, they
pushed chest-first through the thicket blocking their
path, then stopped, bent their neck and looked back
again” (Mammoadxanli, 2013).

The writer’s language and style vividly express all
the shades of our living vernacular. The linguistic fea-
tures of the work, the expressions in the language of the
author and the characters, embody the subtleties of ver-
nacular speech. Expressions such as “the red flame be-
ginning to dance”, “the dawn light”, “armfuls of stars”,
“the flame fluttered and beat its wings like a bird”,
“eyes blazed like a torch in the darkness”, “fear nesting
in the eyes”, “the forests surged and resembled a roar-
ing sea”, “the wolves’ eyes shine like lamps at the bot-
tom of the ravine”, “a lake languishing in a delicate
mist” and “poplar leaves singing a song of night over-
head” are among the finest examples of poetics in
prose. In these lines, we see the poetry of prose. Figura-
tive narration continues throughout the work. The
writer’s descriptions express his figurative imagination
and lyrical, poetic thought. This accompanies him
throughout his literary career. “The evening sun, like a
fiery bird, traced a semicircle along the horizon and de-
scended behind Yasamal to the west” (Mammadxanli,
2013).

Overall, Onvar Mammodxanli’s language is a rich
literary language of great expressive power, reflecting
all the subtleties of our literary tongue. His descriptions
recall a consummate work of art painted with an artist’s
brush: “The dawn light, resembling a graceful butterfly,
would draw its cool, silken wings across Pari’s eyes,
and the girl would awaken to see a golden-winged
mountain morning before her; then, as this delicate but-
terfly danced in the air, armfuls of stars would fall from
its wings to the earth; towards evening, it would fold its
weary wings and spread itself over Yasamal to the west,
fluttering and blinking there in the yellow strings of the
setting sun’s rays, before slowly melting away and dis-
appearing” (Mammadxanli, 2013).

The beauty of the language in the writer’s works
persists throughout his oeuvre. In “Mountains of Leg-
end”, as in all his works, the beauty of expression is in
harmony with the beauty of the content. The highly ar-
tistic expression of imagery keeps the writer’s oeuvre
at the heights of literature and at the summit of poetic
quality: “Pari, meanwhile, was like a carefree child run-
ning and playing after this butterfly in the mornings.
Now it seemed to her that the sun rose to awaken her,
that the moon glided across the middle of the sky to
smile at her, that the wind sweeping down from the
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mountain spread its wings and came to caress her hair,
and that evenings with pensive eyes descended upon
the earth to sing her a lullaby” (Mammodxanli, 2013).
The astonishing beauty of expression in the writer’s
language captivates the reader. Fascination with nature
and admiration for the beauty of our language flow
from the writer’s pen into the reader’s soul. “The bird
of my heart was a doviat qusu [bird of fortune] seeking
its king, which at last came and beat its wings above
your head...” (Mammadxanli, 2013).

Through series of synonyms, the expression of
contrasting ideas, the harmony of coordinated sentence
elements and the harmonious nuances of sounds, Onvar
Mommodxanli’s oeuvre displays imagery at every
level. His works, whose profound beauty of content
prompts deep reflection, give readers pleasure through
their artistic beauty. “Then it was as though a fine rain
of silver dust had been scattered over the mountains and
forests. Above, a cluster of white stars alighted on the
line where the mountain ridge cut across the horizon.
They set off, taking these stars as their bearings... the
stars rose from the ridge like startled white doves, fixed
themselves one by one upon the vault of heaven, and
once again began to wink and shimmer in their native
expanses” (Mommadxanli, 2013).

The wondrous, enchanting depiction of nature
transforms every natural entity, with its subtle details,
into a literary image. Through the power of art, nature
in its thousand patterns comes into view. Poetic expres-
sions and the harmony of delicate words are evident in

the author’s language throughout the work. Expressing
the inner world and subtle feelings of each character,
the writer also conveys the language of nature to the
reader. Under the author’s pen, living nature, even a
dried branch, acquires profound meaning. “A little far-
ther below, a small mountain lake sheltered among
green, wooded hills gleamed in the moonlight like a
broken mirror. It was as though the stars had laid a veil
of silver spangles over its face” (Mammoadxanli, 2013).

Through the gems he created, Onvar
Mommoadxanli erected a magnificent monument not
only to his characters and works but also to himself.
With its distinctive literary signature, ©Onvaor
Mommodxanli’s oeuvre is loved by a broad readership
today, just as it was during his lifetime, and will con-
tinue to be loved. His works are examples of literary art
that play an important role in the education and up-
bringing of the younger generation.
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