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Abstract

Supplemental lighting is an essential element of year-round tomato production in northern
greenhouses, where seasonal solar radiation is frequently insufficient for maintaining balanced
vegetative growth and productive canopy formation. Spectral composition acts not only as an energy
source for photosynthesis but also as a morphogenetic signal regulating stem elongation, internode
development, leaf expansion, and canopy light interception. The aim of this study was to determine the
effects of a conventional high-pressure sodium lamp and two domestically produced LED irradiators on
internode length and leaf area of the indeterminate tomato hybrid ‘Forticia F1’ under protected
cultivation. The experiment was conducted in a multi-span greenhouse in Northern Kazakhstan during
the 2025-2026 extended crop cycle. Seeds were sown on 19 July 2025, and plants were cultivated
hydroponically on mineral-wool slabs at a density of 2.5 plants m™2. Three supplemental-light treatments
were compared: high-pressure sodium lamps (HPS, control), KSDO1 with a balanced blue—red spectrum
including green and far-red components, and KSDO2 with a red-dominant productivity spectrum.
Photosynthetic photon flux density at canopy level was maintained at 200 + 10 umol m=2 s, and the
photoperiod was 17 h. The experimental design included three replications with five recorded plants per
replication, providing 15 plants per treatment. Internode length and leaf area were recorded weekly from
27 August 2025 to 27 May 2026. Treatment means were assessed by one-way analysis of variance at p
<0.05. Averaged across the entire observation period, internode length was 7.84 cm under HPS, 7.30 cm
under KSDO1, and 7.2 1 cm under KSDOZ2. Thus, the LED treatments reduced mean internode length by
6.9 and 8.0%, respectively. At the final measurement, the values were 7.60, 7.33, and 6.73 cm, and
KSDO?2 produced internodes 11.4% shorter than the control. Leaf area showed a dynamic response
associated with crop development. Its initial values were 284.51 cm? under HPS, 330.91 cm? under
KSDO1, and 339.15 cm?under KSDOZ2. At the final measurement, leaf area reached 722.85, 699.79, and
736.45 cm? respectively, without a significant treatment effect. Across all dates, mean leaf area was
slightly greater under both LED systems, especially KSDOZ2. The results indicate that LED lighting formed
a more compact canopy by limiting internode elongation while maintaining or moderately increasing the
assimilative leaf surface. KSDOZ2 provided the strongest compacting effect and preserved the largest
final leaf area, whereas KSDO1 produced an intermediate, balanced canopy response.

AHOamna

Coimycmik — almMakmapobiH — HbIIbXAUIAPbIHOA  KbI3AHAKMbI b1 600bI  6cipy  KesiHoe
MaycbiMObIK —mabuau apbik eciMOIKmIiH meHeepiMmOi Be2emamuBmiK 0aMybIH XoHe ©HIMOI
acCUMUIAYUSAbIK  annapammaiH KaabiNMACybiH KAMMAamachbia emyee Xui xemkinikciz 601aobl.
KocbiMWa x#apbIKmaHobipy pomocuHme3s yWwiH 3Hepaus Ke3i 6oaymeH Kkamap, cabakmsiH CO3bI/TybiH,
6YbIHAPA/ILIKMAPObLIH — KAJILINMACYbIH,  XANbIpaKk — MAkmMAcbiHbIH — YI2AKObIH — YaHe  eCiMOIK
HAMBIIRbICBIHBIH XAPbIKMbl KabblLidaybiH pemmeldmiH MopdoceHemuKkaibiK Gakmop Kbi3MemiH
amkapaosl. 3epmmeyoiH MAaKkcamasi KOPRas2aH MONbIPAk X#az0albiHoa 0acmypJii #0aapb! KbICbIMObI
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Hampul wambl MeH 0MaHoObIK eKi ¥apbIKouoOmab! CayneneHoipiuumid uHoemepmuHaHmma! ‘Forticia F1°
KbI3aHAK 6Y0aHbIHbIH 6YbIHAPAIbIK Y3bIHObIRbIHA HAHE X aNbIpaK ayoaHbIHA acepiH aHbIKmay 60/10bI.
Taxcipube Conmycmik KazakcmaHoaabl Kendapanblk —Mbiibixatoa 2025-2026  wbindapoaasbi
Y3apmblagaH — alHaabiMOa — Xypei3indi.  ©cimoikmep  MuHepasobl MAakma —MmakmaaapbiHoaab!
2UOPONOHUKA/bIK Mcylede 2,5 ecimOik/M? mbiabi30biKkneH 6ecipioi. YW X apbIKmaHobIpy HYCKAChl
CQ/IbICMbIPbIIObI: YORAPbI KbICbIMObI HamMpul wambl — [JHaT (6akbinay), KeK yaHe Kbi3bll Cay/ienepmeH
Kamap acbisi #aHe asbiC KbI3bli1 KOMNOHeHmmepi 6ap meHzepimoi cnekmpsii X/]C 1 3caHe Kbi3bil cayie
yneci 6acbiM eHiMOiTiK cnekmpri X/C2. ©ciMOiK xambinabiCbl 0eHeeliHoe2i pomoCcuHMemuKaibIk,
pomoHOap azbiHbIHbIH Mbiabi30biabl 200 + 10 MKMOb-M™2C 1, pomonepuod 17 cazam 60s10bI. Taxcipube
yw KaldmansiMMeH xcypei3inin, ap Kalimassimoa bec ecenmik ecimoik, 6ip Hyckada b6apsibiabl 15 ecimoik
6aKkb11aHObI. BybIHAPAbIK Y3bIHObIRbI MeH X anbipak ayodHsl 2025 xwbiagbl 27 mambi30aH 2026 Hbiiabl
27 mamelipea deliH anma calibiH aHbIKmMaaobl. Opmauwia maHoep bip pakmopsibl OUCNEepPCUssIbIK maaoay
apkblibl p < 0,05 0eHeeliHOe casibICMbIpblaobl. bakpliay KeseHi 60lbiHWa 6ybiHapaabIKkMbIH OpMawa
V3bIHObIgbI [JHaT-ma 7,84 cm, X/[C1-0e 7,30 cm xaHe X/[C2-0e 7,21 cm 60s10bl. XKapbikouoomsi
Hyckanap 6akblaaymMeH casibiCmeipeaHoa by Kepcemkiwumi muiciHwe 6,9 xcoHe 8,0% KbICKapmmbi.
CoHabl enuieyde 6ybIHapabIk Y3biHObIabl 7,60; 7,33 xaHe 6,73 cm bosbin, X/C2 6akkinaydaH 11,4%
memeH Hamuxe Kepcemmi. Xanbipak, ayo0aHbl 6CiMOIKmiH damy Ke3zeHiHe 6aliaHbicmbl 632epdi.
Anzawkbl mepsimoe [JHaT-ma 284,51 cm? X/C1-0e 330,91 cm? xcaHe X/]C2-0e 339,15 cm? 6osica, coHabl
e/weyoe muiciHwe 722,85; 699,79 xwaHe 736,45 cm? 60/10b1. COHabI Mep3iMoe HYCKaaap apacbiHOaab!
alblpMawbiIbIK, — CMAMUCMUKAIbIK — mypabioaH OdanendeHbezeHimeH,  Oykin — KeseH  6olbiHwWwa
JHApbIKOUOOMbI HYCKA/IApObIH OpMaAWid Xanbipak ayoaHbl 6akbiiayoaH x3coedpbl 60/10bl. AJbIHeaH
Hamuesiep XapbiKouoomsl cayneneHoipeiuumepoiH 6YbiHapaibIkmapobiH WAamMadaH mbIC CO3bI1YbIH
wekKmen, acCumMusISUUAIbIK #anbipak 6emiH cakmad omabipbin, bIKWAM api ©HIMOI 6CIMOIK HamMblabICbIH
KasabinmacmasipaaHbiH kKepcemmi. EH alKkbiH biKuamoayuibl acep X/ C2 HyckacbiHOa badkanobl, an XC1
meHaepimOi apasibik #ayan Kajabinmacmabipobl.

Keywords: canopy architecture; photomorphogenesis; spectral composition; hydroponics;
assimilative surface; compact growth, high-wire crop.

TydiH ce30ep: eCiMOiK HaMbIiabICbIHbIH APXUMEeKmMYypachl; homomoppoceHes; cnekmpJiik Kypam;,
2UOPONOHUKA; ACCUMUJIAYUS/IbIK 6em;, bIKWAam ecy, Y3apmbli2aH alHasIbIM.

Kipicne

KbI3aHaKmMbIH MblIbIXaloazbl 6HimMOiiei eCiMOiKmIH XapbIKmbl KabbiadalmeiH KeHiCmikmik
KVPbl/IbIMbIHG mikesneld 6alnaHbICmel. BYbIHAPAbIK Y3bIHObIRbI CABAKMbIH CO3bIY KAPKbIHbIH XOHE
6CIMOIK HAaMbIIabICbIHbIH MbIabI30bI2bIH CUNAMMAadobl, a1 *anbipak, ayoaHbl GOmMOoCUHMEMUKAIbIK
accumMuiauuabIK — annapammsaiH — KyambiH — GHbIKMAUmelH — Hezizei  Kepcemkiwimepoiy — 6ipi.
BybIHAPA/IbIKMbIH WAMA0dH MbIC Y3apybl ©CIMOIKMIH aJICi3, CUPeK XanbIpakmaqaaH KypbiibiMbiH
Ka/bINMAcmabIpbIn, MexHOI02USIbIK Kymimoi KubiHOamaos!. KepiciHuwe, eme Kbicka 6ybIHapaibIkmap
HaNbIpaKkmapobiH 63apa KesaeHKeneHyiH Kyweldmyi MymKiH. COHObIKMAH X#AapbIK CNeKmMpIi bIKWAM ecy
MeH X}emKIisikmi Xanbipak 6emiHiH apacbiHOaas meHeepimoi Kammamackiz emyi muic [1-3].

Kek xapbik Kpunmoxpomodp apkblibl CabakmbiH CO3blIybIH MeXen, Xanbipak neH
YCmbuyanapobiH MopgoeeHesiH pemmedoi. Kbi3bil dapbiK GumoxpomMOobIK xcyle apKblibi pomocuHme3
beH buomMacca #uHanybIHa bIkNasa emeoi, a1 asbIC Kbi3bls1 CaY/1e Ke/leHKeoeH Kally peakyusiCbiH e32epme
anaobi [4, 5]. Kbi3bi1 poH2a KeK caysieHiH oHMadibl MeuwepiH KOCy Kbi3aHaKmbiH 6uomMaccacsl meH
OHIMOINIi2IH APMMbIPRAHBIMEH, KOK Caysie yJeci 30aapblaazaH calbiH cabak xaHe 6ybiHapasibIK
V3bIHObI2bI KbICKAPAMbIHbI AHbIKMAaH [4]. KazakcmaHobIK #apbIKOUOOMbI ylenepmeH XypeisineeH
3epmmeysiep 0e XapblK CNeKMPiH 632epmy apKbl/ibl KbI3AHAKMbIH MOPGOI0USIbIK KepCemKiuimepiH
bazeimmsi 6ackapyza 6onamsiHbiH Kepcemmi [6]. Ocbl 3epmmeyde [HaT, X/C1 xceHe X/C2
azoalibiHoa 6ybIHAPAJIbIK  Y3bIHObIabI MEH Xanbipak ayo0aHbIHbIH Y3aK Mep3iMOi OUHAMUKACh!
CasbICMbIPbIIOBbI.

Mamepuanoap meH adicmep

3epmmey 2025-2026 xcbindapoaasbl y3apmsbiigaH adHansimoa Conmycmik KazakcmaHoazbl
3amMaHayu Kenapasbik Xbiibixaloa xcyp2i3indi. 3epmmey HbiCaHbl — uHO0emepMuHaHmmal ‘Forticia F1°
Kbi3aHak, 6yoaHbl. Tykbim 2025 xcbinzbl 19 windede cebindi. ©cimoikmep 100x20x7,5 cM MUHepasiobi
MaKkma makmasaapbiHoaabl 2uOPONOHUKAJILIK Xcyleode, 2,5 ecimOik/M? mbiabi30bikneH ecipindi. KyHoizei
memnepamypa 24+2 °C, myHei memnepamypa 1842 °C, ayaHblH CasibiICMbIPMAibl bi2a10bl/biebl 60—
70% 60710b1. Kopekmik epimiHoiHiH EC kepcemkiwi 2,5-3,0 dS/m, pH 5,8+0,2 deHeeliiHOe ycmasosl.
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XKapbikmarobipy Hyckanapsbi: HaT — #oaapbi KbiCbiMObI Hampull wamsi (bakeinay); XX4C1 — 450
HoHe 660 HM almakmapbiHOAabl MaKCUMyMOapbl, #(ACbI H(OHe AJibIC Kbi3bll KOMNOHeHmmepi 6ap
meH2epimoi 3#apbIKouoOmsl cnekmp; XLC2 — Kbi3blal cayne yieci 6acbiM eHiMOIiK cnekmpi. bapibik
Hyckaoa PPFD 200+ 10 mkmosb-m™2C 7, pomonepuod 17 cazam (06:00-23:00), kocbimwa DL wamameH
12,2 Mosib-M™2maysiik™ " 60/10bl. Op HYCKa yw KalmasabIMHAH, ap Kadmasabim b6ec ecimoikmeH mypobi
(n=15).

BybiHapasbiK Y3bIHObIRbI MeH ecenmik Xanbipak MmakmackiHbiH ayoansbl 2025 binebl 27
mambiz0aHd 2026 xcbiiabl 27 mambipaa 0eliH anma calbiH aHbIKMaaobl. BYbIHAPA/IbIK Y3bIHObIRbI
CAHMUMEeMmpPMeH, Xanbipak ayodHbl CM?MeH mipkenodi. bacmankel kecmede N211 ecimMOikmiH 27
mambi30aabl 6YbIHAPAsIbIK Y3biHObIbI 28,5 cM 0en KepcemineeH,; 6ap/ibIK KaieaH e/uemoepoin 4—12 cm
apasneiabiHoa 6osybiHa 6adnaHbicmbl 6y alkbiH MeXHUKA/bIK eHai3y Kameci pemiHoe 8,5 cm-ze
my3emindi. CoHbimeH kamap 11 xaHe 18 aknaH KyHoepi kame mypoe cayip alibiMeH benzineHeeHoikmeH,
XPOHOJI02US/IbIK Kamapaa calkec my3eminoi. [Jepekmep opmawia MaH + cmaxHoapmmaiK Kame mypiHoe
6epindi. Hyckanap 6ip pakmopsibi ANOVA apkkiibl p<0,05 dereeliHOe canbiCmbipbiiobl.

Hamuenep X#aHe mankpiiay

Asl2awKbl esuieyoe bybiHapasbiK Y3biHObIabl JHaT-ma 8,23 cm, XC1-0e 9,80 cm xcaHe XLC2-0e
9,07 cm 6os10b1 (p=0,031). 24 KbipKylekme kepcemkiwimep muiciHwe 7,80; 7,20 xcoHe 6,53 cm-ee delliH
memeHden, X/[C2 6akbinayoaH 16,3% Kbicka OybiHapanbiK — Kaabinmacmsipobl  (p=0,010).
BecemauusHbiH opma  besieiH0e  Hyckaaap — apackiHoazbl  albipMawbiibiK — Kedbip  KyHOepi
CMamucmuKkasblK mypabioaH danendeH6edi, analoa apbikOouoOms! Hyckaaapoa, acipece X/C2-0e,
KbICKa OYbIHAPAbIKKa basbimmanaaq mypakms! ypoic cakmanosl. 15 cayipde fJHaT-ma 8,03 cm, X/C1-
de 7,27 cm xcaHe XKL C2-0e 6,90 cm mipkendi (p<0,001). 27 mambipdazbl COHabl MaHOep 7,60, 7,33 xcaHe
6,73 cm 6071061 (p=0,004). X/]JC2 coHabl Mep3imoe 6akbiiaymMeH CasibiICMbIpaHoa bybiHapanasbikmel 11,4%
Kbickapmmsl. bapsbik 40 eawey mepsimi 6olbiHwa opmawa maH HaT-ma 7,84 cm, X/C1-0e 7,30 cm,
X/[]C2-0e 7,21 cM Kypaobl; XapbIKouoOms! HYcKaanapobliH dpmbIKWbLIbiabl muiciHwe 6,9 xoHe 8,0%
60/10b!.

Xanbipak ayoaHb! 6ybiHAPASbIK, Y3bIHObIRbIHA KAPARAHOA MAYCbIMObIK Y#(AHE OHMO2eHemUKAsbIK,
e32epicmepee kebipek mayendi 60/10b1. Anzawkki eaweyoe [JHaT-ma 284,51 cm? X/C1-0e 330,91 cm?,
X/[C2-0e 339,15 cm? aHbikmanosl (p=0,037). 29 kazaHoa xanbipak ayoarsbl 701,03; 723,89 xaHe
745,78 cm?2e xemmi, 6ipak albipMawbliblK, CMAMUCMUKAIbIK mypabidad 0OanendeHbeodi. 3
xenmokcaHoa [JJHaT-ma 682,37 cm? X/[C1-0e 761,97 cm? xoHe XK/[C2-0e 751,83 cm? 6osbin,
HApbIKOUOOMbI  HYCKAAAapobiH apMbIKWbIIbIRbI  alUKbiHOanOb! (p=0,003). 31 xenrmokcaHoa yuw
Hyckaoaabl Kepcemkiwmep 669,22—-683,79 cm? apasnsidbiHoa meHecmi. CoHabl mep3imoe X/C2 eH
JORApbI HANbIpak ayoaHbiH — 736,45 cm? Kansinmacmeiposi, [JHaT-ma 722,85 cm? XK/C1-0e 699,79
cM? 6071061 (p=0,583). bykin ke3eH 6olbiHWA opmawia ¥ansipak ayoaxs! [JHaT-ma 633,70 cm? X/]C1-0e
640,90 cm? XK/[]C2-0e 646,12 cm? 60/10bI.

KecmeJiik canbicmabipy

KyHi bybiHapansik, cm | XKACT | XKAC2 D XKanbipak ayoaHbl, cm? | X/ACT | X/AC2 D
JIHaT JIHaT
27.08.25 8.23 9.80 9.07 | 0.031 284.51 330.97 | 339.15 | 0.037
24.09.25 7.80 7.20 6.53 0.010 412.61 393.96 | 358.50 | 0.071
29.10.25 8.20 7.80 7.80 | 0.122 701.03 723.89 | 745.78 | 0.384
03.12.25 8.13 7.87 7.73 0.134 682.37 761.97 | 751.83 | 0.003
31.12.25 7.40 7.47 7.80 | 0.134 669.22 677.65 | 683.79 | 0.851
11.03.26 7.90 7.00 7.00 | 0.002 680.34 700.24 | 725.05 | 0.548
15.04.26 8.03 7.27 | 6.90 | <0.001 690.27 682.30 | 698.84 | 0.913
27.05.26 7.60 7.33 6.73 0.004 722.85 699.79 | 736.45 | 0.583

Eckepmy: ap Hyckaoa n=15; p — 6ip ¢pakmopibi ducnepcusi/ibiKk manoayobiH MAaHbI30bl/IbIK 0eHeedi.
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ByblHapanbiK Y3blHAbIFbI XKanbipak TaKTacbiHbIH, ayAaHbl
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1-cypem — SpmypJii ¥apbIKMAaHObIpy #az0alibiHOaab! 6ybIHAPAIbIK, Y3bIHObIRbI MEH HaNbIPakK

ayoaHbIHbIH OUHAMUKACkI (opmawa + SE)

AJIbIHRAH Hamuesiep XapblK CNekmpiHiH eciMOiK apXumeKmypackiHbiH eKi KOMNOHeHmiHe
apmypi acep ememiHiH Kepcemmi. bYbIHapasbIK Y3biHObI&bI CNEKMPJIIK KYPAMaA mypakmbIpak #ayan
6epin, Kbi3bla cayneci bacbim X/C2 #az0alibiHOa eH bIKWAamM KYpblibiM KAbINMACcmbl. Xanbipak ayoaHs!
6olibIHWa alibipMawbIbIKMap Yyakbimka mayesnoi 60/10b1: 6enceHoi ¥anbipak Kaaeinmacy KeseHiHoe LED
HYCKAnapbiHbIH apmbiKWbl/blebl  6alkaneaHbiMeH, KeliHel Ke3eHoepde Kepcemkiwimep meHecmi.
MyHOal x3cayan KekK XaHe Kbi3blsl caysenepoiH pomomopgoeHesee, #anbipak aHamoMUSCIHA H#oHe
KemipmeK accumunsmmapbiHbiH 66niHyiHe bipneckeH acepimeH myciHOipinedi [4, 6-8].

X/IC2 HcazdalibiHOaab! KbICKa 6ybIHAPaAsibiK NeH CaKMAsagaH #anbipak ayoaHb! #apbikmbsl muiMmoi
Kabb110aldmbiH bIKWAM UEHO3 Ka/biNMACmbIpy YWiH Koialsabl 60/ybl MyMKIH. [e2eHMeH 3anbipak
ayO0aHbIHbIH WAMAdaH MbIC Y12arobl 63dpa KeseHKesneHyoi KywelmemiHOikmeH, 6ya Kepcemkiwmi
HANbIPAK UHOGKCI, OHIMOINIK XaHe pomocuHmes KapKkbiHObIIbIabIMeH bipee bazanay Kaxcem. X/C1-0e
6YbIHAPA/IbIKMbIH OPMAWUIA KbICKAPYb! YAHE #ANbIPak ayoaHbIHbIH 6ipKaisbiNnmbl CAKMAasybl meH2epimoi
Be2emamusmiK Xayanms! Cunammaosi.

KopbImbIHObI

OmarobIK 3#apbIkOuooms! cayneneHdipeiumep ‘Forticia F1’ Kbi3aHaabiHbIH 6CIMOIK #aMbl/12bICbIH
bIKWAM Kasabinmacmaipobl. bapseik 6akbiiay mepsimoepi 6olbiHuwa 6ybiHapanbIK, Y3biHObIb! [JHaT-neH
canbicmeipaaHoa XC1-0e 6,9%, XX/]C2-0e 8,0% Kbickapobl. CoHabl enwueyde XC2 bakpbinayoaH 11,4%
memeH 60s10bl. Xanbipak ayoaHbl Be2emauus KeseHiHe 6aliaHbICMbl ©32epeeHimMeH, OYKi Ke3eH
boubiHwa X/C1 xcaHe X/[C2 kepcemkiwmepi bakpiiayoaq muiciHwe 1,1 xcoHe 2,0% xco2apbi 60/10bI.
CoHabl Mep3imOe eH VJIKeH Xanbipak ayoaHb! X/C2-0e — 736,45 cm? mipkenoi. [Jemek, XK[C2
6YbIHAPA/IbIKMAPObIH CO3bI/TYbIH WeKmel 0MbIpbiN, ¥emKIiIiKmi acCuMuiauus/ibik 6emmi cakmadmaiH
muimoi cnekmp pemiHoe, an X/ C1 ecimoik apxumeKkmypacbiHa meH2epimoi acep ememiH HycKa pemiHoe
6azaiaHobI.

AsmopsiapobiH yieci

AT: 3epmmey myx#bIpbIMOAMAchl, ablIbIMU HEMeKWIsiK aHe Komasbarbl bekimy, FK: adebu
Odepekmepoi 3cuHay xaHe adicmemerik 6enimoi dalibiHoay; HD: Hamuxcenepdi abi/ibiMu MYyCiHOIDY J#aHe
KOpbIMbIHObLIAPObl  HAKMbLIAY, RA: maxipubenik esweynep, CMAmMUCMUKaIblK ©6HOey MoHe
Kosm#azbarbl 0albiHOay. bapsibik asmopaap MakaaaHblIH COHabl HYCKAChIH OKbIN, MAKY/10aobI.

Kapb11aHObIpy

3epmmey KazakcmaH Pecnybiukacb! fbiibiM XoHe xoedpbl 6i1iMm  MUHUCMPI2i  Fbl/ibiM
KomMumemiHiH 2024-2026 xwbiadapaa apHaizaH 2paHMmbIK KApy(bI/IAHObIPYb! ASICbIHOA OpbIHOA/I0bI
(AP23488411).
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Mycmagpaesa [casaxup 31bwao Kbisbl
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A3zepbatioxcaHckull locydapcmseHHbIld YHusepcumem Kysibmypsbl u Mickyccma

Abstract

The article explores the role of programmatic elements in Azerbaijani piano music in shaping the
national style. The study analyzes programmatic music in two main directions — mugham programmati-
cism and descriptive-landscape/portrait programmaticism (nature, sculpture, historical figures, literary
heroes). It is particularly emphasized that in mugham-based programmatic works, the traditional modal
system is synthesized with classical harmonic language, preserving melodic ornamentation, gradual
dramaturgy, and rhythmic modes. Additionally, children's piano albums form the basis of the pedagogical
repertoire, and programmatic elements are evaluated as a means of guiding the child's musical percep-
tion. Consequently, programmaticism has enhanced the stylistic diversity and artistic value of Azerbaijani
piano music by ensuring the synthesis of national tradition with European instrumental music.

AHHOmMayus

Cmames uccnedyem posib NPOePAMMHOCMU B8 A3epbalioxcaHckold ¢opmenuaHHoU My3bike B
opMUPOBAHUU HAYUOHA/ILHO20 CMUJIS. B pabome npoepammHOCMb aHAU3UpPyemcsi N0 0BYM OCHOBHbIM
HANpasaeHusM  —  My2aMHAs — NPO2PAMMHOCMb U ONUCAMesIbHO-Nel3axcHas/NnopmpemHas
Npo2paMMHOCMb (NpuUpo0Od, CKy/IbNMypa, UCmopuvyeckue JuYHoCmu, umepamypHsie 2epou). Ocobo
NOOYEpPKUBAEMCS, YMO B My2AMHbIX NPOSPAMMHBIX NPOU3BEOEHUSX MPAdUUUOHHAS 1a00BAsl cucmema
CUHMe3upyemcs C K1ACCUYeCKUM 2apMOHUYECKUM S13bIKOM, COXPAHSIFOMCS Mes100uYeckasi OpHaMeHmUKd,
nocmeneHHas opamamypeus u pummudeckue npuémel. Kpome moeo, demckue gopmenuarHbie aibbombi
coCcmassistom OCHOBY Neddzo2u4ecko20 penepmydpd, d NPoPAMMHOCMb PACCMAMPUBAEMCS KAk
cpedcmBo, Hanpasssulee My3biKaJbHOe BOCNpuAMuUe pebéHka. B umoee NpocpaMMHOCME,
obecnequsas CuHmMe3 HaAUuuoHasbHOU mpaduyuu U esponelckol UHCMPYMeHmMaabHol My3bIKU,
obozamuia cmuauCmuYyeckoe pazHoobpasue U XyooIecmBeHHYH UeHHOCMb asepbaloxaHckol
popmenuarHHoU My3bIKU.

Keywords: program music, mugham, descriptive, nature, prelude, music, composer, children's al-
bums, piece.

KnroyeBbie €108a: Npo2pammHasi My3bikd, My2am, onuCamesibHOCMb, NPUPoOd, NPesitoo, My3bIKd,
Komno3umop, 0emcKue asbboMbl, Nbeca.

INTRODUCTION: The piano works of Azerbaijani composers constitute one of the most significant
and rich areas of 20th-century national musical culture. In this creative sphere, programmaticism holds
a special place and has played an important role in the formation of the national musical style and the
elevation of Azerbaijani instrumental music to the world level. The concept of program music implies the
expression through instrumental means of a literary, descriptive, or content-based explanation provided
by the composer before or alongside the work. This explanation guides the listener toward understanding
the work's content and helps reveal the figurative meaning of the music.

The formation, evolution, and development of Azerbaijani piano music constitute an important
part of 20th-century national musical culture. The emergence of piano music in Azerbaijan is associated
with the name of Azerbaijani composer Asaf Zeynalli. He is one of the composers who laid the foundation
for a series of works for piano in Azerbaijan. Zeynalli's piano pieces are vivid examples of mugham pro-
grammaticism. Zeynalli also notated Azerbaijani folk songs and created piano arrangements of them. His
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activity in this field made a significant contribution to the collection and study of national musical folk-
lore.

During this period, works associated with the name of mugham emerged in piano music, and the
modal-intonational characteristics of mugham also found expression. Programmaticism was an integral
part of this development. Traditional music — folk music, ashug, and mugham art — played an important
role in shaping the features of the national style in the piano works of Azerbaijani composers.

MAIN TEXT: In the 1930s-1960s, Azerbaijani piano music entered a new stage of development.
During this period, composers began to turn more widely to programmatic works. Piano music became a
laboratory for bold searches, experiments, and the solution of new problems. The genre diversity of pro-
grammatic works expanded during this time. Thus, composers were not content with only traditional
miniature pieces but began creating programmatic suites, cycles of variations, rhapsodies, and other
large-scale forms. Alongside mugham-based programmatic works, descriptive-landscape and portrait-
type works emerged — in addition to compositions based on mugham traditions, pieces depicting natural
landscapes, various animal images, historical figures, and literary heroes began to be created. Composers
sought new expressive means to enrich the national musical language — the national musical vocabulary
was further expanded through the coordination of mugham modes with the harmonic system, the appli-
cation of non-traditional chord combinations, polyphonic elements, and original textural techniques. Pro-
grammaticism began to play a more important role in form-building — the programmatic content of a
work ceased to be merely a title or source of inspiration and became a leading factor directly determining
the formal division, sequence of parts, degree of contrast, and logic of development.

The 1960s-1990s are one of the most productive periods of Azerbaijjani piano music. During this
time, many prominent composers — Gara Garayev, Fikret Amirov, Arif Melikov, Vasif Adigozalov, Musa
Mirzayev, Agshin Alizade, and others — created valuable programmatic works for piano.

Mugham-based programmatic works hold a special place in the piano creations of Azerbaijani com-
posers. In such works, the connection to mugham is manifested in several aspects. In the mugham-based
programmatic piano works of Azerbaijani composers, the link to mugham is revealed through several
important dimensions. First and foremost, the name of the mugham that titles the work influences the
structure of the entire composition, directly determining its theme, style, formal structure, and the main
features of its musical language. Furthermore, the modal foundation forms a deep synthesis with the
classical functional harmonic system, defining both the harmonic and melodic structure of the work, and
through this synthesis, a national color is created. On the other hand, the melodic-intonational features
ensure the sound beauty of the work by adapting the natural flow, broad phrasing, and rich ornamenta-
tion of mugham to the capabilities of the piano texture. Finally, at the form-building stage, the composer
relies on the traditional compositional principles of mugham — its gradual development, phased drama-
turgy, and rhythmic modes — which leads to the work being perceived as a logically coherent and com-
plete musical form.

When examining the small-form piano pieces of Azerbaijani composers, it is important to first focus
on mugham-based programmatic works.

As we have noted, Asaf Zeynalli laid the foundation for mugham-based programmatic works in
Azerbaijani piano music. His piano pieces are classic examples of this genre. The piece "Chahargah,” bear-
ing the name of the "Chahargah” mugham, embodies the modal-intonational characteristics of that
mugham through the piano. In this work, the modal foundation of the "Chahargah" mugham is preserved,
and the main melodic-intonational structure is maintained, the melodic line reflects the richness of or-
namentation characteristic of mugham. The piano texture is constructed in such a way that the natural
flow of sound, broad phrasing, and continuous melodic development of the mugham are ensured. At the
same time, the harmonic language of the work reconciles the modal features of mugham with classical
harmony, creating an original, nationally colored, and simultaneously harmonious sound space.

In Gara Garayev's piano works, programmaticism manifests in various forms. Among his program-
matic piano legacy, three works particularly attract attention. The first is the "Mourning Prelude” written
in 1937, dedicated to the memory of S. Ordzhonikidze and serving as a vivid example of portrait-memo-
rial programmaticism. Another significant work created in the same year is the musical picture "The Tsar-
skoye Selo Statue," in which the composer embodies a sculptural image through musical means, bringing
a static work of art to life with a dynamic musical language. Additionally, the "Azerbaijani Rhapsody”
composed in 1940, as a programmatic work built on national dance and song melodies, holds a special
place in Garayev's oeuvre.

Fikret Amirov is one of the most prominent representatives of programmatic works in Azerbaijani
music. In his piano works, mugham-based programmatic pieces hold an important place. His work "12
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Miniatures" for piano demonstrates a new level of programmaticism. In this work, the modal-intona-
tional features of mugham are skillfully synthesized with the classical poem genre, creating an original
unity between national tradition and academic form. The piano texture fully reflects the rich ornamen-
tation, delicate embellishments, and decorations of mugham, enriching the sound color of the work. At
the same time, the dramatic development of the work is based on the traditional compositional principles
of mugham — its gradual intensification, phased thematic development, and climax structure — which
endows the work with dynamic and logically perfect formal integrity.

Jovdat Hajiyev's "Ballada" is also an example of programmatic music for piano. Musicologist Pro-
fessor Aida Tagizade writes about this: "The composer, thinking in generalized and grand artistic images,
strives for the extreme concentration of significant emotional-expressive and modal-intonational fea-
tures of mugham. The natural realization of this principle usually leads to the use of cadential intonations
formed at the end of the segah, shur, and chahargah mughams within the unified melodic line of the
work." [5, p.157]

One of the programmatic works created in the 20th century is Agshin Alizade's "Dastan,"” which is
an interesting example of embodying the epic images of folk dastans through the piano. The work reflects
the heroic theme of national spirit, broad-phrased melodies, and the solemn atmosphere, dramatic ten-
sion, and lyrical interludes characteristic of dastans through rich texture; this makes "Dastan" one of the
works holding a special place in Azerbaijani programmatic piano literature.

Musicologist T. Seyidov writes: "Agshin Alizade's Dastan for piano can be assessed as a rhapsody in
terms of genre characteristics. With a deeper analogical approach, it is possible to connect it with the
epic story that forms the true literary basis." [6, p.81]

Children's piano albums and cycles are a great gift for young musicians taking their first steps in
art. The programmatic nature of a work serves as one of the main guides helping the child navigate the
world of sound. The themes of children's piano cycles are broad —events occurring in a child's life, games,
nature, emotional-psychological states, portraits of people, fairy tales, folklore, and reflections of the
modern world. By forming musical thinking, composers introduce children to personal musical and uni-
versal ideals through musical images.

During the 1930s-1980s, Azerbaijani composers created programmatic and non-programmatic,
small and large-scale works for children. These works form the basis of the pedagogical repertoire. In the
programmatic piano works of Azerbaijani composers, melody plays an important role as a means of ex-
pression. The melodic line often reflects the intonational features of mugham modes. The deep roots of
the musical language of Azerbaijani composers are connected to mugham. In programmatic works, the
harmonic language is built on the synthesis of mugham modes with the classical functional system. This
synthesis creates a special color in programmatic works. In the programmatic piano works of Azerbaijani
composers, the form is often determined by the program's content. The program of the work determines
the formal structure, number of sections, degree of contrast, and nature of development.

Musa Mirzayev's "Youth Album" cycle for children is a vivid example of programmaticism. The
pieces in the "Youth Album" consist of twelve miniatures diverse in genre and imagery: Humoresque, Lyr-
ical Piece (Variations), Scherzo, Lyrical Dance, Waltz, Promenade, Prelude, Toccata, Nocturne, March,
Dream, Rondo.

Gara Garayev's work "The Tsarskoye Selo Statue" stands out as a vivid example of descriptive pro-
grammaticism. In this work, the sculptural image is skillfully embodied through musical means; an inter-
esting and original contrast is created between the static image of the sculpture and the musical move-
ment, which further enhances the dramatic tension of the work. At the same time, the piano texture
reflects both the materiality, weight, and solidity of the sculpture and its poetic essence, subtle aesthetic
beauty, creating both a physical and spiritual impression on the listener.

In portrait programmatic works, the composer creates a musical portrait of a specific personality
—a historical figure, contemporary, literary hero, or fictional character. In this type of work, the program
is directed toward a specific person or the character's nature. In the works of Azerbaijani composers,
portrait programmatic works manifest in various forms. These works create portraits of historical figures,
literary heroes, and contemporaries; the character, mood, and inner world of the personality are deeply
revealed through musical means. At the same time, the piano texture is chosen according to the charac-
ter of the portrait, allowing for a fuller reflection of each image's unique features, emotional nuances,
and psychological depth.

Sevda Ibrahimova's cycle "Echoes of Mugham" is a successful example of the embodiment of Azer-
baijani mughams through the piano. In this cycle, the modal-intonational features of various mughams —
"Rast," "Shur," "Segah," "Chahargah,"” and others — are adapted to the piano texture.
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In descriptive-landscape programmatic works, the composer depicts natural phenomena, land-
scapes, various scenes, and images through musical means. In this type of work, the program carries
specific descriptive content, and the musical language serves to reveal this content.

Khayyam Mirzazade's cycle "Children's Pieces" is an interesting and original example in the field of
programmaticism. In this cycle, programmaticism manifests in a simple, clear, and figurative form appro-
priate to children's perception. Each piece carries specific content — natural phenomena, children's
games, fairy-tale images, the animal world, as well as familiar scenes from children's daily life — brought
to life through musical means. Mirzazade synthesizes national musical elements with modern expressive
means, adapting the piano texture to children's performance capabilities. The programmatic nature of
the cycle is manifested not only in the titles but also in the internal logic of the music, thematic develop-
ment, and imagery. With these features, "Children's Pieces" serves as valuable material for the pedagog-
ical repertoire and is one of the successful examples of Azerbaijani programmatic piano literature.

CONCLUSION: In the works of Azerbaijani composers for piano, programmaticism manifests in var-
ious forms: mugham-based programmatic works, descriptive-landscape pieces, portrait-type miniatures,
national everyday life and dance scenes, and children's programmatic pieces. In these works, program-
maticism ensures the synthesis of national musical traditions with European instrumental music, enhanc-
ing the stylistic diversity and artistic value of Azerbaijani piano music.
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Abstract

Growth in population, economic activity, and global energy consumption is increasing pressure on
traditional energy sources and exacerbating environmental problems. Limited fossil fuel reserves and
their negative environmental impacts necessitate a transition to sustainable energy systems. In these
circumstances, green enerqgy, based on renewable energy sources such as solar, wind, hydro, and geo-
thermal energy, is particularly important. The development of renewable energy helps reduce depend-
ence on fossil fuels, reduce greenhouse gas emissions, improve enerqgy security, and achieve sustainable
development goals. This article examines the role of green energy in the transformation of modern en-
ergy systems and its potential to address global environmental and socioeconomic challenges.

Abstract

Pocm 4uc/ieHHoCmu HacesaeHus, 3KoHoMuYeckol akmuBHOCMU U MUPOBO20 3Hep2onompebieHus
ycuiusaem Hazpy3ky Ha mpaduyUuoHHbIe UCMOYHUKU 3Hepauu u obocmpsiem 3Kosio02udeckue npobiemsi.
OepaHu4yeHHOCMb 3aNAcoB UCKONAemMo20 MONJIUBA, d MAKMe e20 HeeamuBHoe B030eliCmBUe Ha OKPY*(a-
rouyro cpedy 0byc108aUBarOM He0bXo0UMOCMb Nepexodd K yCmoUu4yuBbIM SHep2emuyeckum CUCMemMam.
B 3mux YC/I0BUSIX «3@/1eHas» 3Hep2emuKkda, OCHOBAHHAS HA UCNOJIb30BAHUU BO30OHOB/IAEMbIX UCMOYHU-
KOB 3HepauU, Makux Kak COsIHeYHas, BempoBas, 2uopo- U 2e0mMepMa’sibHasi 3Hepaus, npuobpemaem oco-
boe 3HayeHue. Pazsumue 80306HOB/ISeMOU 3Hep2emuKu cnocobCcmByem CHUXCEeHU 3aBUCUMOCMU OM
UCKONAemMo20 MONJIUBA, COKPALLeHUH BbI6POCOB NAPHUKOBbIX 2308, NOBbIUWEHUH SHepeemuyeckol bes-
0NAcHOCMU U 00CMUXCeHUro yesed ycmolyuso2o passumus. B cmamaee paccmampusaemcs posib «3esie-
HoU» 3HepeemuKu 8 MPAaHCHOpMayUU COBPEMEHHbIX SHepP2eMUYEeCKUX CUCMeM U ee NOMeHYUas B peule-
HUU 27106Q/1bHbIX 3KOJI02UYeCKUX U COYUA/TbHO-2KOHOMUYECKUX NPobIem.

Keywords: green energy, Azerbaijan, renewable energy, energy transition, fossil fuels, climate
change, energy security.

Keywords: «3eseHas 3Hepzemuka», A3epbalioxaH, B0306HoB/ISeMble UCMOYHUKU 3HepeUU, SHepae-
muyeckul nepexod, ucKonaemoe monJiuBo, U3SMEeHeHUe KAumMmamad, 3Hepemuyeckasi 6e3onacHocme.

Pazsumue coBpemMeHHo20 obujecmaa conpoBoxoaemcs YycmolyusbiM poCmom nompebHocmu 8
3Hepeemu4ecKux pecypcax. [pu CoxpaHeHuu CyuwecmBayruux memMmnos YBeudeHUs YUC/IeHHOCMU Hace-
JIeHUS U 3Hep2onompebieHus mpaduyUoHHbIe UCMOYHUKU SHepa2uU, npexcoe BCe20 y21eBo00p00k], KOMo-
pble B Hacmosuiee spems obecnequsarom okosio 86-88% muposo2o nompebrieHus nepBuYHOU 3HepauU,
MO2ym 0KA3amaCs CYUeCMBEHHO UCMOUWEHHbIMU YXe B meYeHue HeCKOIbKUX biuxcaliwux decasmuJie-
mud. O2paHuU4YeHHOCMb 3aNAco8 UCKONAemMo20 monsuBa obyc/iosiusaem Heobxoo0uMOCmb NOUCKA U
BHEOpeHUSs aibMepPHAMUBHbIX UCMOYHUKOB 3HEp2UU, 0OHUM U3 Haubosiee NepcnekmuBHbIX HanpasieHul
KOMOPbIX ABIAEMCS pa3sumue «3es1eHoll» 3Hep2emuKu.

100 «3eneHol» 3HepeemuKol NOHUMAeMCs CeKmMOop 3Hep2emu4yeckol cucmembl, OCHOBAHHbIU HA
UCNO/Ib30BAHUU BO30OHOB/ISEMbIX UJIU NPAKMUYECKU Heuc4yepnaembix 8 macwmabax Yenoseqdeckol yu-
BU/IU3AUUU NPUPOOHBIX pecypcoB. K 0CHOBHbIM UCMOYHUKAM MAakol 3Hepauu OMHOCSMCS COHeYHOe U3-
Jly4eHue, 3Hepaus Bempd, BOOHbIX NOMOKOB, 2e0MepMAasibHbIX UCMOYHUKOB, a Mak#ce buomonsuso. 1o-
MUMO BO306HOB/ISEMOCMU, BAXCHLIM NPEUMYULeCMBOM OAHHbIX UCMOYHUKOB SIBJISIEMCS UX OMHOCU-
meJibHO HU3Koe Bo30elicmBue HA OKpyxcarowyro cpedy. [Ipednonaeaemcs, 4mo pacuiupeHue
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UCNOJIb30BAHUS «3€/1eHOU» 3Hep2emuKu NO3B0JIUM CHU3UMb HE2amuBHble NOC/Ie0CMBUS MAKUxX J1o-
6a/1bHbIX NPOUECCOB, KaK YypbaHu3auus u UsMeHeHue Kaumamd.

KoHuenuus «3e1eHol» 3KOHOMUKU, OpUeHMUPOBAHHAS HA NO3MANnHbIU Nepexod K UCN0/1b30BAHUHKD
B0306HOB/IFEMbIX UCMOYHUKOB 3Hepauu 8 uesisx obecneyeHus ycmolyusoeo passumus, bbiaa npeosio-
JeHa bpumaxckum 3koHomucmom Madknom [p+elikobcom 8 1991 200y. OCHOBHbIE NOIOXEHUS 0aHHOU
KoHUenuuu u3znoxceHbl 8 e2o pabome *The Green Economy: Environment, Sustainable Development and
the Politics of the Future* («3eneHas 3KkoHOMUKA: OKpyXcarowas cpeda, ycmolvusoe passumue u NoJiu-
muka 6ydyuwie2o»). OOHAKo WUPOKOE Mex0yHAPOOHOe NPU3HAHUE Udeu «3e/1eHOU» SKOHOMUKU NOJTYHU/IU
JUlWb NOC/Ie MUPOBO20 PUHAHCOBO-3KOHOMUYECK020 Kpu3uca 2008 eoda, Koeda oHU cmaJsiu paccmampu-
BAMbCSA B Ka4yecmae 3pdekmuBHO20 MeXaHu3Ma BOCCMAHOBICHUSI SKOHOMUKU U CHUMC@HUSI pUCKA BO3-
HUKHOBEHUS MacuwmabHbIX Kpu3ucos 8 byodyuwiem. Bnociedcmsuu 80NPOCh! pa3BUMUS «3€/1eHOU» IKOHO-
MUKU U «3e/1eHol» JHepeemuKu npuobpesu en106asabHoe 3HaqyeHue u cmasau npeoMemom obCyxoeHus Ha
Mex*0yHapoOOHOM YPOBHE, B MOM Yucie 8 pamkax OpeaHuzauuu ObveduHeHHbIX Hauyud. KoHuenuus bbina
3akpensieHa 8 [Ipoepamme OOH no okpyxaroused cpede (UNEP) u onpedeneHa Kak nooxoo, HanpasieH-
HbIl Ha NoBbIWeHuUe 671a20COCMOsIHUS HaceseHus u obecnedyeHue coyuasbHol cnpasediuBocmu npu o0o-
HOBPEMeHHOM COKPAWeHUU 3KO02Uu4eCcKUX PUCKOB U CHUXEHUU 3KoJ1o2udeckozo deguuyuma [1].

Ha coBpemeHHOM 3mane passumue «3e1eHol» 3HepeemuKku paccMampusaemcsl Kak 00UH U3 KJTHo-
yeBbIX pakmopos 0oCmuXceHUs1 ycmol4uso2o pazsumusi. Co2/1acHO OUeHKam pssoa MexoyHapOOHbIX IKC-
nepmos, a makxe npoeHo3am, npedcmasneHHsIM 8 “World Energy Outlook”, cpedu 17 Llenel ycmoddu-
B020 pazsumus, 3akpensieHHbix 8 [Tlosecmke 0Ha OOH Ha nepuod 0o 2030 200a, ocoboe 3Ha4eHue umeem
L{enb N 7, npedycmampusarowsasi obecneyeHue 0ocmyna K Hedopo2um, HadexcHbIM, YycmolyusbiM U Co-
BPeMeHHbIM UCMOYHUKAM 3Hepauu. Peanusauyus 0aHHOU uesnu cnocobcmayem 00CMUXeHUo 60/bUIUH-
CMBA 0CMasibHbIX yened ycmolyuso20 pasBUMUS, NOCKOJIbKY 3HepeemuyYyeckull CeKmop OKd3sbiBaem
HenocpedcmBeHHoe BJIUSHUE HA 3KOHOMUYECKOoe passumue, coyuasnbHoe 6/1azonosyque u COCmosiHue
oKpyxcarowieli cpedsl [2,3].

Takum 06pasom, «3eseHas» sHepeemuxka npedcmassigem cobol He MOoJIbKO a/ibmepHamuBy mpa-
OUYUOHHbBIM UCMOYHUKAM 3HepauU, HO U 00UH U3 BaxHellwux ¢gakmopos mpaHcgopmayuu Muposol 3Ko-
HOMUKU. Ee pazsumue cnocobcmsyem pelueHuro KoMNieKca 2/106a1bHbix Npobsiem, BK/IHHAs SHep2emu-
yeckyro 6e30NacHOCMb, CHUXEeHUe 3Koi02udeckol Hazpysku u obecnedeHue ycmolyuBo20 CoyuanbHoO-
IKOHOMUYECKO020 pa3BUMUS, YmMo Oesiaem ee 00HUM U3 KJIH0HYeBbIX HaNpasieHUld coBpemeHHoU SHepeemu-
YeckoU NOJIUMUKU.

Hegpmezazosas ompacsib Ha npomsxeHuu bosiee Beka A8/19emcs Kao4esol cocmasisoulel SHep-
2emuyecko20 KomnJsiekca Azepbatioxara. HayuHas ¢ nepuoda CmaHoBieHUs HepmsHoU NPOMbIULIEHHO-
cmu 8 Ha4ane XX 8eKka u 00 Ce200HAWHe20 OHS UMeHHO 006bi4a Hebmu u 2aza u2paem onpeoesisrouyro
POJIb B 3KOHOMUYECKOM passumuu cmpatsl. CyusecmaeHHbIt UMNy/ibC passumuro ompac/iu npuoasd pe-
a/Iu30BAHHASA NO UHULUAMUBe 0bUeHayUoHaIbHo20 udepa eddapa Anuesa «Hosas He¢pmsaHas cmpa-
meeusi». Ocoboe 3HadeHue umesio noonucaHue 8 1994 200y «KoHmpakma seka», KomopsbIl cmas nepe-
JIOMHBIM MOMEHMOM B UCMOPUU SHep2emuyecko2o cekmopa AsepbalioxcaHa. [lpusnedeHue KpYynHbIX
UHOCMPAHHbIX UHBECMUUUL, COBPEMEHHbIX MexHOo/102ull U Me#0yHapoOHbIX KOMNAHUL cNOcobcmBoBasio
UHMe2payuu CMpaHbl 8 MUPOBYHO SHEeP2eMUYECKYH cucmemy. IKCNopm yei1eBo0opodos obecneyus 3Ha-
yumesibHble BUHAHCOBbLIE NOCMYNJICHUS, HANPABJIEHHbIE HA Peanu3auuto MacumabHbIX UHPPACMPYK-
mypHbIX Npoekmos. Cpedu Haubosiee 3Ha4yuMbIx N0O0BHbIX NPOEKMOB C/1edyem ommemums Hegpmenpo-
800 baky—Tbunucu-/pwelixaH, Komopbil yKkpenusi no3uyuu A3epbalioxaHa Kak Ba}cHo20 MPaH3umHo20
ueHmpa mexoy Kacnulckum pe2uoHoM U MUPOBbLIMU PbIHKAMU.

B coBpemeHHbIX YCaoBUsX poJib A3epbalioxaHa 8 mMexoyHapoOHOU 3Hepeemuy4eckol apxumek-
mype cywecmseHHO BO3pOC/1a. EC/IU paHee cmpame2uyeckoe 3Ha4eHue CmpaHbl CBS3bIBAIOCH NPeuMy-
WecmaeHHO ¢ MPAH3UMOoM 3Hep2opecypcos U3 LjeHmpaibHod A3uu, Mo NOC/e U3MeHeHUs 2e0N0IUMmu-
Yyeckou cumyauuu 8 EBpone u 3Hepeemu4ecko20 Kpuuca nocsie 8olHb! Poccuu ¢ YkpauHou, CLUA ¢ Vpa-
HOM, u nosioxceHusi 8 OpMYy3CKOM NPosUBe, 3Ha4yeHue A3epbalioxaHa Kak NOCMAasWUKa 3Hep2opecypcos
U 2apaHma sHepaemuyeckol besonacHocmu esponelickux 20Cy0apcma 3amMemHOo YCU/IUIOCh.

Crnedyem ommemums, YMO 00HOBPEeMeHHO C passumuem mpadulyuoHHoU 3HepeemuKku Azepbad-
0X(aH aKmMuBHO NPOOBU2AeM NPOEKMbI B Chepe BO306HOBIAEMbIX UCMOYHUKOB 3Hepauu. [lepexod K 6o-
J1ee 3K0J102UYHbIM MOOeIAM NPou3BO0CMBA 3CO0OMBEMCMBYem MUPOBbIM MeHOeHUUSIM 0ekapboHU3a-
YUU 3KOHOMUKU U NOCMENeHH020 COKPAU4eHUsI 3aBUCUMOCMU OM UCKONAemMo20 monsugd. TpaduyuoH-
Hble UCMOYHUKU 3HepauU, makue Kak Hegms, eas, SBJISSFOMCA UCMOYHUKAMU 3a2psi3HeHUs OKpyMaroused
cpedbl U BbI3bIBAOM U3MEHeHUs! Kumamd. Kpome mo2o, OHU SB/ISSFOMCS 02pAHUYeHHbIMU pecypcamu U
CKOPO MO2ym ucYyepnamaCs, YmMo NOBbILIAem UX CMOUMOCMb U Bedem K HecmabusibHOCMU HA pbiHKe
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SHepaopecypcoB. 3e/18Hast 3Hep2emuKa e No3B80J19em NoJy4ams 3Hepeuro bes ompuyamesibHbIX 3K0J10-
auyeckux nocedcmaudll u ob1adaem NomMeHyUaIom 0Ji19 CO30aHUS HOBbIX pabo4yux Mecm.

Coen1acHo HaYUoOHaabHbIM naaHam, K 2030 eody 00/ BO30O6HOB/ISEMbIX UCMOYHUKOB 00/IMHA 00-
cmuyb 30% 8 cmMpyKmype npou3BoOCMBA 3/1eKMpPOo3HEp2UU CMPAHbI.

Bmecme ¢ mem xomesioCb bbi OmMemumsb, 4mo Yy 3e/1leHoU S3Hep2emuKU UMeoMCs KakK NoJIoMHU-
meJibHble, MAK U ompuyamesibHble acnekmsl. K NOs0XUMEeIbHbIM dCNeKmam omHOCUMCS UX IK0J102u-
yeckas Yucmomd, B0306HOB/IIEMOCMb, IKOHOMUYECKAs BbI200d, MAK KAk Npu Npou3B00CMBe 3/1eKmpo-
SHepauu U3 B0306HOBIAEMbIX UCMOYHUKOB Hem Heobxo0umMocmu 3aKynams U UMNOPMUPOBAMb 00PO20-
cmoswue monJiuBHbIe pecypchbl

K Hedocmamkam 3es1eHol 3HepeemuKu OMHOCSIM 3dBUCUMOCMb OM NO200HbIX YCA0BUU. HEeBO3-
MOXCHOCMb NPOU3BOOCMBA 3Hepauu be3 cosHua (0718 coHeYHoU 3Hepauu) uau sempa (019 semposol
3HepeuU), BbICOKUE CMAapmMoBble 3ampams! Ha YCMAaHOBKY COOMBEMCmMBYroWe20 060py00BaHUS, HEKO-
mopbie BUObI B0306HOBSeMOol SHepaulU (Hanpumep, 2u0POIHEP2eMUKa) Mo2ym He2amuBHO NOBAUSMb HA
BOOHYH 3KOCUCMEMY.

BaxHbIM 3Manom Ha 3mom nymu CmMaso CMpoumesibCmBo COIHeYHOU 31eKmpocmanyuu «fapa-
daz» mowHocmbto 230 MBm komnaHuel Masdar uz ObbeduHéHHbIX Apabckux Smupamos. Cyuiecmases-
HbIU BK/1A0 B pazsumue Bempo3Hep2emuKU Makxe BHocum cayoosckas komnaHuss ACWA Power, peasiu-
3yrouas npoekm BempoBsoll 3/1eKmMpoCMaHyuu MouwHocmsto 240 MBm. Smu npoekmsl popmupyrom oc-
HoBy byoyuie2o «3e/18H020» 3Hepeemuyecko2o cekmopa A3epbaloxana.

locydapcmao cmasum neped coboll 3a0ady He MmoJibko obecneqyums BHymMpeHHUe nompebHocmu
B /1eKMPO3HEpeUU, HO U CMamse 00HUM U3 €€ 3Kcnopmeépos. [is docmuxceHus 3mod uesau BBoOSSMCS
HOBbIe 2eHepupyrouUe MOUHOCMU, PACLIUPSCMCS 3HepeemuYeckas UH@dpacmpyKkmypa u peanusyromcs
NpoeKkmabI N0 CO30aHUKD SKCNOPMHbBIX MAPUIPYMOB NOCMABOK 3/IeKMPO3HepauU 3a pybexc. [naHupyemcs
cmams KpynHbIM Npou3sodumesiemM U 3KCNopmepoM 3/1eKmposHepauu. s peweHus 3mod 3adaqu ¢
Havana 2026 200a 8 cmpaHe gpopmupyemcs 855 MBm HOBbIX 2eHepupyrowux MowHocmed, U3 KOmopbiX
385 MBm (31ekmpocmaryus «foby») yxce 8 3KCnayamauuu.

Cmpamezusi pazsumusi Bo306HoBssemoll 3HepeemuKku A3epbalioaqHa NosHOCMbH COOMBeM-
cmayem 2106a/1bHbIM MeHOeHUUSaM. Bo mHoaux cmpaHax Esponsi, CesepHol AMepuKku u A3uu peasausy-
FOMCS NPO2PAMMbI NO CHUXCEHUK BbI6GPOCOB NAPHUKOBbIX 2d308, PA3BUMUIO A/lbMepHAMUBHOU 3Hep2e-
MUKU U BHEOPEHUH 3K0JI02U4ECKU YUCMbIX mexHos1o2ul. Oxudaemcs, Ymo 3an1aHupoBaHHbIt Ha 2030-
2035 200b1 3Hepeemuyeckul nepexod bydem 0CHOBAH HA NPUMEHEeHUU HU3KO3IMUCCUOHHbIX NPOMbILLICH-
HbIX MexHos102ull, MHO20KPAmHOM pacliupeHuU Ucno/ib308aHUSI BO30OHOB/IIeMbIX UCMOYHUKOB 3Hep2ul,
MAaccoBoM NPOU3BOOCMBE U UCNOJIb30BAHUU «3€/1eH020» BOO0poOd B Kayecmse monJsusd, NepeBooe
0KOJ10 NOJI0BUHbI ABMOMOBU/IbHO20 MPAHCNOPMA HA 3/1eKmpuyeckue dsueamesiu u m.o. B 3modl c853u 8
Pa3BUMBbIX 20Cy0ApCMBAx NJIAHUPYEMCS Pe3Ko COKPamumb UCNO/Ib30BAHUE YJis, MA3yma u om4acmu
Hegpmu B Kayecmse 3HepeoHocumesel, Ymo He MOXem He CKA3ambCsl Ha PbIHOYHOM CNPOCA U CHUXMe-
HUeM UeH Ha 3mu MUHepasibHble pecypchl. [Ipednosiazaemcs, 4mo 3Hepeemuyeckud nepexod byoem co-
NPOBOIOAMbCA MACWMAbHbIM UCNOJIb30B8AHUEM COJIHEYHOU U BempoBoll 3Hepaul, pazsumuem 8000po0-
Hol 3HepeemuKuU U pacluupeHuem 371eKkmpompaHcnopma.

Hecmompsi Ha 3mMo, MupoBol 3Hepeemuyeckul Kpu3uc NOC/Ae0HUX J1em NPOo0eMOHCMPUPOBAs
CJIOHCHOCMb U HEOOHO3HAYHOCMb NPOUECCOB Nepexodd ¢ MPAaduUUOHHbIX Hehme2a30B8bIx pecypcos Ha
HOBbIE UCMOYHUKU 3Hepauu. POCm ueH Ha 3Hepeopecypchl, deguuum 3/1eKmposHepeuu 8 0moesibHbIX pe-
2UoHax mupa u npobriembi ¢ obecnedeHuem sHepeemuyeckol 6e3onacHocmu NoKasaau Heobxooumocme
bosee cb6a1aHCUPOBAHHO20 NOOX00A K COKPAULEHUHO UCNO/Ib30BAHUS MPAOUUUOHHbIX BUOOB MON/IuBsd. B
pe3yibmame Mex0yHapooHoe coobuwecmao cmaso yoensms 60/bule BHUMAHUS NOCMeneHHOMY U KO-
HOMUuYecKu 060CHOBAHHOMY nepexody K «3eEeHoU» 3HepeemuKe.

Ocoboe mecmo 8 3Hepeemuyeckol cmpamezuu A3epbalioxaqHa 3aHumaem pazsumue MexcoyHa-
POOHbIX NPOEKMOB NO 3KCNOPMY 3K002u4ecKuU Yucmod 3/1ekmposHepeul. OOHUM u3 Haubosiee nepcnekx-
MUBHbIX HanpasaeHul s8/1semcsi co30aHue TpaHcKacnulcko2o Kopuoopa 3e1E8HoU 3Hepeuu, Komopbil
N0380/1UM MPAHCNOPMUPOBAMb 3/IEKMPOIHEPRUKD, NPOU3BLOEHHYIO U3 BO30OHOB/ISEMbIX UCMOYHUKOB B
cmpaHax L{eHmpasnbHol A3uu u Kacnulickoeo pea2uoHd, Ha esponelickue pbIHKU Yepe3 meppumopuro
A3epbatioxaHa.

JlaHHbI0 npoekm as/15emcs Yyacmero bonee macwmabHol uHuyuamuss! Black Sea Energy, npedy-
cmampusarowelti CmpoumesibCMmBO 3HepeemuYecko2o Kopudopa 4Yepes YépHoe mope. Obujas npoms-
HeHHocmb Kkabens Black Sea Energy cocmasum okoso 1 195 km. ModsodHas yacme: okoa0 1 100 KM no
OHy YepHo2o mopsi (om nobepexcbs py3uu 00 PymbiHUU). HazemHas Yacmse okosio 40-95 km. 3ampamasi
Ha peasnusauuro NpoeKkma oueHusaromcs 8 3.5 mipd espo. EBpokomuccusi B3s/1a Ha cebs 6osbUIYO Yacmb
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Pacxo00B, BbIOE/IUB OKO/IO 2.3 Muuiuapod. [1os1y4eHue npoekmom cmamyca 0buweesponelcko20 3Ha4eHus
3HAYUMesIbHO NOBbICUJIO €20 UHBECMUUUOHHYH NPUBJIEKAMEIbHOCMb U OMKPbI/I0 00CMYN K GUHAHCO-
BbIM UHCMPYMeHmMam EBponelckoeo Coro3a.

llapannenbHO pa3BuUBArOMCS U Opyaue 3Hepaemuyeckue mapuwipymsl. B yacmHocmu, sedémcs
cmpoumesibCMBO 3aH2e3ypCcKod JUHUU 3/lekmponepedayu, paccMampuBaromcs BO3IMOXHOCMU UHMe-
2payuu 3Hepeemu4Yecko20 NOMeHuUaaa Hax4yeiBaHa 8 mypeuKyro sHepeocucmemy, a maxkxe NPooosIxHa-
emcs paboma Hao NPoeKkMoM 3Hep2emuYecko2o Kopudopa AsepbaloxcaH—Typuus—I py3us—boneapus.

BaxHeldwum HanpasieHuem pasBumusi «3e1E8Hol» 3HepeemuKku CMAaHoBSIMCS 0CBOOOMOEHHbIe
meppumopuu A3zepbalioxaHa. 30ecb peasausyemcs KoHUenyusi co30aHusi «30Hbl 3e1E8HoU 3Hepeuu»,
npeodycMmampusarouast akmusHoOe UCNOJ/Ib30BAHUE COJTHEYHbIX, BEMPOBbIX U 2UOPOIHEPeeMUYecKUX pe-
CypcoB peauoHd. [1o 3KcnepmHbIM 0UeHKAM, NOMeHYUAs1 COTHeYHOU 3Hep2emuKu 0aHHbIX meppumopull
npesbiwaem 7 [Bm, a BempoBol 3HepeemuKuU cocmassisem oKoJsio 2 [Bm.

bonbluue nepcnekmuBbl CBS3aHbI U C pa3BUMUEM 2udpo3Hep2emuKU. b61a2zooaps 3Ha4umesbHbIM
BOOHbIM pecypcam Kapabaxckoz2o pe2uoHa 30ecb BO3MOMCHO CMPOUMesbCmBo U BOCCMAHOBIeHUe Oe-
CAMKOB MA/IbIX 2U0PO3/IeKMPOCMAHYUL, YMo NO3B0JIUM NOBLICUMb SHEP2eMUYECKYH He3aBUCUMOCMb
pe2uoHa u co30amse 00NOJIHUME IbHbIe UCMOYHUKU 3K0102U4eCKU Yucmol 3Hepauul.

3HavyumesibHbIU UHMepec npedcmassigem Makxie 0CBoeHUe Bempo3Hep2emuUYecko2o NomeHuu-
azna Kacnutickoeo mops. [1o npedsapumesibHbIM OUeHKAaM, mexHuU4yeckud nomeHuuasa Mopckol sempo-
SHepeemuKu 8 azepbalioxaHckom cekmope Kacnus docmuzaem 157 Bm. Xoms ulib 4acmse 3mux pe-
cypcos moxcem bbimb UCNO/IL30BAHA HA NPAKMUKE, OaHHbIU CeKmMop pacCMampusaemcsi Kak 00HO U3
Haubosee nepcnekmuBHbIX HaNpagseHud 0715 NpusedeHus uHBecmuuuld u dasabHelwe2o passumus
SHepaemuyeckol ompacsau. 1o npedsapumesibHbIM OaHHbIM, MexHUYyecKul NomeHyuasa Bempos3Hep2e-
Mmuku 8 azepbadioxcarHckold Yyacmu Kacnus oyeHusaemcs 8 157 Bm, 00HAKo K peasibHol 3KCnyamauuu
MOMCHO NPUBJIEYb UL He6O/IbWYH YaCMb 3M0o20 NoMeHyuana. O4yesudHo, Ymo pazsumue Kacnulckol
Bempo3HepeemuKu nompebyem Hemasio B0XeHUl: NJIaHUPYemMas ycmaHoBKa MOPCKUx mypbuH Ha Kac-
nuu nompebyem Bo3BedeHuUe Bempo2eHepamopos BbiIcomol cabie 90 Mempos, peasiu3ayuto CIOXCHbIX
UHXCeHEepHbIX pabom, 00HAKO HemMasbIl BempoBsol nomeHyuas desaem 3mu NPoeKmMbl BeCbMa npussie-
KameJibHbIMU 0719 UHBECMOpoB. Tem He meHee, 3kcnepms! IFC nosiazarom, 4mo C y4emom pacluupeHust
ceameHma BV3 u obsizamesniscms A3epbalioxaHa no COKPAaujeHuro BbI6pOCa NApHUKOBbIX 2308 HA 35%
K 2030 200y, B8 00/120CpOYHOU NEpcnekmuBe MOPCKAs BEMPOIHEP2emuKa MOXem CMAamse 3Ha4YUMbIM NO-
J1em 07151 NPUBIeHeHUS YaCmMHbIX UHBecmuyud.

AsepbalioxaHckas Pecnybsiuka, Noc/1e0o8amesibHo ¢popmupyem coBpeMeHHYH Mooesib SHepeemu-
YecKo2o pasBUMUS, COYeMarouyro 3dekmusHoe UCNo/Ib308aHUE MPAOULUOHHbIX y2/1eB000POOHbIX pe-
CYPCOB C YCKOPeHHbIM passumuem 80306HOB/SeMol 3HepeemuKu. Peanuzayus macwumabHbiX uHGpa-
CMPYKMYPHbIX NPOEKMOB, PACLUUPEHUE MeX0YyHApOOH020 COMPYOHUYECMBA U BHEOpeHUe UHHOBAUUOH-
HbIX mexHo/102uli co30arom Yca08usi 015 yKpensieHus NO3uyultl CmpaHbl KaKk 00HO20 U3 K/IHOYEBbIX SHEp2e-
muyeckux ueHmpos Espasuul.

Conclusions

«3es1eHas» 3HepeemuKa S8/159emcs 00HUM U3 NPUOPUMEMHbIX HANPAB/IEHUU COBPeMeHH020 pa3Bu-
MUsI 3KOHOMUKU U U2paem BAXCHYH POJib B peuleHUU 2/106a/1bHbIX IK0102udecKux npobiem, npexcoe BCe2o
CBS3AHHBIX C U3MEHeHUeM Kaumama u obecneqyeHuem ycmolyuso2o passumus. ¥Icnosib3o8aHue 80306-
HOBJISIeMbIX UCMOYHUKOB 3Hepaul, BK/IKOHYAS COTHEYHYH, BEMPOBYHO U 2UOPO3HEp2emuKy, cnocobcmsayem
CHUM(EHUI 3aBUCUMOCMU OM MPAOUYUOHHbIX BUOOB MONJIUBA U YMEHbWeHUK HeeamusHo20 B030el-
CMBUS 3Hep2emu4YeCcko20 CeKmMopa Ha OKPYH(AroUyro cpedy.

BaxcHbIMU yci08uaMU 0asbHeluwe20 pa3Bumus «3e/1eHol» 3HepeemuKku BbICmynarom 20cyoap-
CMBeHHAas N000epxKa, NpuBsieYyeHUe UHBECMUYUU U COBEpUIeHCMBOBAHUE COBPEMeHHbIX mexHo102ul
npou3Boo0CMBaA, nepedadu U XpaHeHus 3Hepauu. osbiweHue 3gpdekmusHocmu u 0oCmynNHOCMU coom-
BemMCmMBYWUX MexHoa02ul co30aem 0ono/IHUME IbHbIe BO3MOMHOCMU 0/18 pACUIUPEHUSs UCNOJIb308a-
Hus1 B0306HOB/ISIEMbIX UCMOYHUKOB SHEepauUl.

Takum obpasom, «3eseHas» 3Hepeemuka npedcmasssem cobol nepcnekmuBHoOe HanpasieHuUe
PA3BUMUS SKOHOMUKU U BAXCHbBIU UHCMPYMeHm 00CMuUXceHus yened ycmolyuso2o passumus. [iasa pea-
JU3ayuuU ee NomeHyuana Heobxooumo NpooosIHame COBEPUICHCMBOBAHUE MexHoI0eu4eckod 6assl, no-
BbILWAMb 3(ppekmuBHOCMb UCN0JIb30BAHUS BO30OHOB/ISEMbIX PECYypCcoB U obecneqyusams KOMNJIEKCHYH
No00epHCKy CO CMOPOHbI 20CyOapcMABaA U YaCmMHO20 CeKmopa.
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MASTURBATION AND PARTNERED SEX: MODELS OF THEIR RELATIONSHIP
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Masturbation is a normal form of sexual behavior when it is not associated with harm, distress,
loss of control, or impairment of partnered intimacy. In its adaptive form, it can promote self-knowledge,
regulation of sexual tension, body acceptance, and improved sexual communication. Maladaptive mas-
turbation, by contrast, may be rigid, physically traumatic, or compulsive, thereby disrupting the individu-
al's sexual response and partnered intimate relationships.

Masturbation has traditionally been viewed as a way of compensating for a lack of partnered sex
and achieving a notional state of complete sexual satisfaction. However, Laumann et al. [1] found that
masturbation was common both among people with an active partnered sex life and among those with-
out a partner. This suggests that masturbation and partnered sex are often not only complementary but
also potentially competing forms of sexual activity.

For many women, these two forms of sexual activity enrich one another: knowledge of one's own
body acquired through masturbation can improve partnered sexual technique. At the same time, mastur-
bation may serve as a substitute when partnered sexual activity is insufficiently satisfying. The more
closely the stimulation used during masturbation resembles stimulation during partnered sex, the more
likely women are to experience orgasm during intercourse [2].

A. How Masturbation Affects Intimacy: Positive Mechanisms

Adaptive masturbation can improve partnered sexual functioning through several mechanisms.

1. Bodily self-knowledge. A person who understands the characteristics of their own sexual re-
sponse - including the most responsive areas, types of stimulation, rhythm, and pace - is better able to
communicate this information and guide a partner.

2. Anxiety regulation. Regular masturbation may help a person maintain contact with their sexu-
ality when partnered sex is less accessible because of illness, separation, or stress. In such situations,
masturbation can partly compensate for reduced sexual activity.

3. Expansion of the sexual repertoire and range of acceptable practices. A person with varied au-
toerotic experience may be able to incorporate some of these activities into partnered intimacy. Masters
and Johnson [3] applied this principle by including directed masturbation in the treatment of female
anorgasmia: when a woman demonstrates her masturbatory technique to her partner, she can convey
information that may be difficult to communicate verbally.

4. Normalization of sexuality. A person with a positive autoerotic experience is less likely to regard
their sexuality as shameful or wrong, thereby creating a foundation for open sexual communication with
a partner.

B. Maladaptive Masturbatory Patterns and Their Effects on Partnered Sexuality

Maladaptive masturbation can interfere with partnered sexual functioning through several mech-
anisms.

1. Technical mismatch. A masturbatory pattern - including the type and location of touch, degree
of pressure, body position, speed, and frequency of movement - may differ substantially from the stimu-
lation available during partnered sex. As a result, despite adequate stimulation by a partner, the person
may be unable to reach orgasm during partnered activity. This may present as delayed ejaculation in men
[4] or coital anorgasmia in women [5].

2. Psychological habituation to arousing thoughts and fantasies that cannot be reproduced during
partnered sex. Masturbation may gradually become the preferred option when it is perceived as safer,
more controllable, and independent of a partner. This pattern may be particularly relevant in people with
marked anxiety or fear of rejection [6].

3. Compulsive regulatory use. With frequent masturbation, a person may enter partnered sexual
contact after sexual tension has already been discharged and without sufficient desire for satisfying mu-
tual activity. This can create an asymmetry in sexual frequency and initiative within the couple.
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Infrequent or low-engagement sex may then be interpreted by the partner as a decline in attraction or
attachment [7].

4. Fantasy-dependent arousal. Masturbation may become closely linked to a particular fantasy
that is required to initiate or maintain arousal during partnered sex. When this fantasy differs fundamen-
tally from the real partner in terms of appearance, scenario, or relationship dynamics, a gap may develop
between the imagined ideal and the actual intimate situation [8].

C. Shame, Guilt, and Their Psychological Consequences

A person’s attitude toward sex and masturbation - that is, the emotional context in which autoe-
rotic experience is interpreted - plays a major role in how they perceive intimacy, their own masturbation,
and their place among other people whom they consider normal. These experiences may become nega-
tive and self-devaluing, giving rise to shame and guilt. This is especially likely among people raised in
religious or conservative families and among those who are anxious, highly suggestible, or prone to self-
doubt.

Masturbation accompanied by regret, shame, and self-devaluation is often described as ego-dys-
tonic. It is associated with higher levels of depressive symptoms and overall sexual dissatisfaction [9].

Chronic shame related to masturbation can produce a characteristic cycle: tension -> masturbation
-> temporary relief -> intense shame -> increased tension -> another episode of masturbation.

Shame itself may contribute to more frequent masturbation because it generates stress that the
person then attempts to relieve through the same behavior.

D. Masturbation as a Source of Conflict Within a Couple

When people discover that their partner masturbates, they may interpret it as evidence of sexual
dissatisfaction, a form of infidelity, or a sign of addiction. Although these interpretations may occasion-
ally be accurate, the situation is often different. A physician or psychologist should distinguish between
two patterns: (1) masturbation used to avoid partnered sex and therefore functioning maladaptively; and
(2) masturbation used to understand one's own sexuality and identify techniques that may subsequently
improve partnered sex.

Motives for masturbation often differ between men and women. Men more commonly report spon-
taneous sexual desire, whereas women more often describe tension reduction, relaxation, and emotional
regulation. These differences can contribute to misunderstanding within a couple. A man who learns that
his partner masturbates not because she wants partnered sex may conclude that something is wrong
with him. A woman who learns about her partner's masturbation may interpret it as dissatisfaction with
her, an inability on her part to give him pleasure, or evidence of personal failure. In either case, open
discussion that considers the context and function of masturbation within the couple is an essential com-
ponent of sexological and motivational counseling [10].

Recommendations for Clinical Practice

Several general recommendations can guide clinical work involving concerns about masturbation.

1. Masturbation does not require justification and is not a symptom merely because it occurs. Clin-
ical assessment is warranted when it is associated with functional impairment, psychological distress,
loss of control, or relational discord.

2. Questions about masturbation should be included in a standard sexological interview or ques-
tionnaire, because several sexual dysfunctions are difficult to assess accurately without this information.

3. Sexual health education should explain to patients and couples that masturbation is a normal
aspect of adult sexual life. This can gradually reduce complaints driven primarily by culturally conditioned
shame.

4. When partnered sexual functioning is impaired by a specific masturbatory pattern, targeted be-
havioral modification should be considered.
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Abstract

The paper examines how digital platforms can operationalise a differentiated approach to teach-
ing English listening comprehension in grades 7-8. It argues that the heterogeneity of adolescent classes
in proficiency, working-memory capacity, and anxiety makes uniform listening tasks pedagogically inef-
ficient, and that the adaptive affordances of digital environments offer a practical means of tailoring
input to individual learners. A conceptual model is outlined in which differentiation operates along three
axes: input complexity, degree of support, and pace of delivery.

Keywords: differentiated instruction, listening comprehension, digital platforms, adaptive learn-
ing, EFL, grades 7-8, cognitive load.

INTRODUCTION

A single class of 13—14-year-olds is never a single audience. Some learners decode English speech
almost automatically; others lose the thread after the first unfamiliar word. Yet listening instruction still
tends to treat the group as uniform one recording, one speed, the same questions for everyone. For the
stronger learners the task is trivial. For the weaker ones it is a wall. Differentiated instruction, understood
as the adjustment of content, process, and support to learner readiness [1], offers a way out of this mis-
match, and a recent meta-analysis confirms that its effect on learning outcomes is strongest precisely in
English language teaching [2].

Listening deserves particular attention here. Among the four skills it is the one where individual
differences surface fastest, because comprehension happens in real time and leaves the learner no
chance to slow the input down or go back over it. A reader can reread a difficult sentence; a listener, in
an ordinary classroom, cannot. This is exactly where the constraint has, until recently, been technological
rather than pedagogical: a teacher with thirty pupils and one audio track simply had no means of giving
each learner input at their own level. Digital platforms remove that constraint and make differentiation
feasible at classroom scale [3]. The question this paper raises is therefore not whether differentiation is
desirable that much is settled but how these platforms can deliver it for listening in grades 7-8, and
along which dimensions the adjustment should run.

METHODS

This study is conceptual, not empirical so the method is a structured synthesis of the literature. It
draws together three strands of scholarship differentiated and adaptive instruction, second-language
listening, and mobile-assisted language learning (MALL) published mainly between 2011 and 2025, with
foundational works retained where they remain authoritative. Priority was given to meta-analyses, sys-
tematic reviews, and validated frameworks [2, 4], since these offer the firmest ground for a conceptual
argument.

The synthesis proceeded in two moves. First, the literature on learner variability in listening was
read against the literature on the adaptive affordances of digital tools, in order to locate the points
where a documented difference among learners meets a feature a platform can actually adjust. Second,
those points of contact were organised into a compact model. The aim was not an exhaustive survey but
a usable framework one specific enough to guide the design of a listening platform for the target cohort.

RESULTS

Three sources of learner variability recur across the literature, and each maps onto a corresponding
platform affordance. The first is proficiency. Learners at the same grade span a wide range of listening
levels, so a platform can vary input complexity by offering the same content at graded difficulty [5]. The
second is cognitive capacity. Working memory is easily overloaded during real-time aural processing [6],
which means a platform can vary the degree of support optional subtitles, key-word previews, compre-
hension prompts to lighten extraneous load [7]. The third is pace. Tolerance for speech rate differs
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sharply from learner to learner, and control over pausing, replaying, and playback speed [8] lets each
student regulate delivery. Taken together, these give a model in which differentiation runs along three
adjustable axes: complexity, support, and pace, set independently for every learner.

There is a further point that is easy to miss. Differentiation and metacognition feed one another.
When a learner decides how much support to switch on, that decision is itself an act of planning and
monitoring the core of self-regulated listening [9]. So the platform differentiates not only the input but
also the chance to build strategic control. That matters at grades 7-8, the very years when metacognitive
capacity develops most rapidly [10]. Adaptive listening diagnostics that adjust to the learner in real time
point in the same direction [11].

One further affordance ties the three axes together: assessment. A digital platform does not
merely deliver input it records how each learner performs, which items caused difficulty, how many re-
plays were needed, how long a task took. This turns formative assessment into a continuous, low-cost
process rather than an occasional event, and it is precisely such ongoing diagnosis that adaptive teaching
depends on. Computerised dynamic assessment of listening has already shown that a system can diag-
nose an individual learner's difficulties and adjust mediation accordingly [11]. In the present model, the
data the platform gathers on one task become the basis for setting complexity, support, and pace on the
next closing the loop between differentiation and diagnosis.

DISCUSSION

Several practical implications follow. Materials should be authored at several difficulty levels ra-
ther than one, and support features should be optional rather than fixed, so that learners can withdraw
them as competence grows. This is more demanding than producing a single track, but it is a one-time
authoring cost that pays off across many classes.

The teacher's role shifts rather than shrinks. In a differentiated digital setting the teacher spends
less time delivering identical input and more time reading the process data the platform generates, spot-
ting who is stuck and why, and helping learners choose sensible settings. Deciding when a learner is ready
to move up a level, or to switch off the subtitles, remains a pedagogical judgement that the platform
informs but does not make. The technology handles the mechanics of adjustment; the teacher handles
the direction of it.

Two cautions apply. Differentiation must stay aligned with the A2 and A2+ descriptors of the na-
tional standard [12], or variation risks diluting the target requirements: adjusting the route to a level is
legitimate, lowering the level itself is not. And learner choice has to be scaffolded, since adolescents do
not yet self-assess reliably [9] left entirely to themselves, some will always pick the easiest setting. Local
conditions matter too. The phonological distance between Uzbek and English raises the bottom-up pro-
cessing cost of every listening task [13], so graded input for this cohort must control not only vocabulary
and speed but also the density of unfamiliar sounds. The model is theoretical and awaits empirical vali-
dation with the target group.

CONCLUSION

Digital platforms turn differentiation from an aspiration into an everyday possibility for listening
instruction. By adjusting complexity, support, and pace independently for each learner, they meet the
heterogeneity of grades 7-8 classes and, at the same time, nurture the metacognitive control that au-
tonomous listening depends on. Testing the three-axis model empirically is the next step.
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