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OMY3HUIIHN PADBOJ HAMUYH JbAHBAU ®PABOIUATU MABPUDATUN

OMVY3ror

CATTOPOB ACPOP KAIILOPOBIY
HOM3aJli WIIMEOH TIEJIarori, OMY3ropu Kadeapan rneaarorukan yMmyMun JJoHUIromu
naBiatu omysropun TosbukucToH 6a Homu Caapunaus AlHi. Jbymmbypun ToJBUKHUCTOH, MIambpU
HymianGe

Anomamcusn. Omy3uwiy UHMEPAKMUBIL AK MAMOIOAECH, KU maypubau omy3umpo dexmap
Kapoaacm 8a bucépe a3 3avbpxou oMy3uUU AHbAHABUPO bapmapag kapoaacm.

Hap ompzuwiu unmepaxmusuyu Macwvanaxo, MmaviUMSUPaAHOA2oH 00 MYWKUIOMU 60Kel 8a
MYypakkab py 6a py meulasano 6a UMKOH 00paHo, Ku oap 6opau eaxmxoe, Ku 60 MywKUiomu wabex
0yuop wyoaano, oukp KyHaro, cagoixo OuXxaro 8a 6apou Xaiiu un MyWKUiIom aKyosi Kop KYHAaHO.
HUn ycyn 6a mavaumeupanoazon oap maxkumu ma@axkKypu UHMUKOOU, Xaliu MYWKUIOM 6d
MAanaxkaxou XamKopiu KyMaxk MeKyHao. Tavaumu uHmepaxmueil sike a3 YYHUH PASUWX0ecHm, Ku
MemasoHao boucu 6arano wyoanu cugham 8a camapaHoKuu mavium eapoao.

Kanuoeoxnca: maviumu unmepaxmusi, omy3uwu @avon, ycyixou ¢avon, magpakkypu
UHMUKOOU, 00bexkm, cyovekm, anzezau mycoam.

CATTOPOB ACPOP KAXXOPOBUY
KaHJMJaT eAaroruueckux Hayk, pernojaBaTeib Kadeapsl 001el negaroruku
lNocynapcTBeHHOr0 Negarornyeckoro ynusepcurera Tamxukuctana uMmenn CagpuaauHa AWHA.
Pecniy6nmka Tamxukucran, r. [[ynrante

Annomauusn. Humepakxmuenoe 00yyeHUe—ImMO MeHOeHYUs, KOMOpdas YIyuuula npoyecc
00yyYeHUss U nPeoooiena MHo2ue HedOCMamKU MpaoUYUOHHO20 0OYYeHUs.

B unmepaxkmugnom npobdiemMHo-opueHmuposaHHoM o0yYeHuu ydawuecs Cmaikugaromcs C
PeANbHbIMU, CIOACHBIMU NPOOIEMAMU U UMEIOM BOZMONCHOCMb BCHOMHUMb CIYYAU, KO20A OHU CaMU
CMANKUBATIUCH C NOXOACUMU NPOOIEMAMU, 3A0aA8amb 60NPOCHL U pabomams emecme Hao0 peuleHuem
amux npobaem. Imom mMemoo nomo2aem Y4aumuMcs pazeusams KpUmuyeckoe MolilleHue, HagblKu
peutenus npodiem u cogmecmuou pabomol. Mnmepakxmuenoe o6yueHue—oO0HO U3 MAKUx peulenut,
KOMOopoe Modcem npugecmit K NO8blueHUI0 Kaiecmaa u 3¢pghpekmusnocmu 06pazo8anusl.

Knrouesvie cnoea: unmepaxmuenoe obOyueHue, axmueHoe oOyueHue, AKMueHvle Memoobl,
Kpumuieckoe MbluiieHue, 00beKm, cyobeKm, NoI0HCUMeNbHAsl MOMUBAYUSL.

SATTOROV ASROR KAKHHOROVICH
candidate of pedagogical sciences, teacher of the department of general pedagogy of the State
Pedagogical University of Tajikistan named after Sadriddin Aini. Address: 734003. Republic of
Tajikistan, Dushanbe

Abstract. Interactive learning is a trend that has improved the learning process and overcome
many of the shortcomings of traditional learning.

In interactive problem-based learning, students are exposed to real, complex problems and
have the opportunity to recall instances when they themselves encountered similar problems, ask
questions, and work together to solve those problems. This method helps students develop critical
thinking, problem-solving, and collaboration skills. Interactive learning is one such solution that can
improve the quality and effectiveness of education.

Key words: interactive learning, active learning, active methods, critical thinking, object,
subject, positive motivation.
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Nnmu nenaroruka 6eMaityion nHKUo¢ Me€da, a3 HABrOHUXOH 3aMOH capyariiMa METHpajl Ba
Oapon 6a MUEH OMaJlaHU MATUAaX0HW HaB 3aMHHA METy30pajl. 3aMOHU MYOCHpP TaK030 MEKYHa, KU
Oapobapy 4YaxOHHUIIABUU TaXCWIOT, PYIIAW cOXau Maopud, pyu KOp OMaJaHH YCYJIXOH
WHTEPAKTHBUH TABIUM Jap aMalldsid OMYy3WIIU TabIUMIHPAHAATOH HAKIIW CO3aHAApO TOPOCT.
OmMmy3ropon 0osiJi a3 WH HAaBFOHMXOW WJIMH IeJaroruka 6oxadap OolaHa, OHXOpPO TaxJIMJI Ba Jap
amaJ TaTOMK KyHaH]. Arap oMy3rop a3 MH HaBrOHNX0 Oexabap MOHaJ, Ha3apus Ba yCYIXOH TAbIUMU
¥ OapXypau WH maauaaxou HaB HabommaHa, 6oucu maiiao myaaHu Gocuina 6allHU TabauM Ba Xa&TH
BOKEHH YoMea Merapaa.

Jlap mapouTu HUCIOXOTH coXau Maopudu KHUIIBAP TEXHOJOTHUAHM TabJIUMU HHTEPAKTUBI
XaM4yH caMTH (habOUsATH MabpU(paTUH OMY3TOp HAKIIKA MyacCHUpP J0PaJl. TaXTH Ma(hXyMH TabIUMH
MHTEPaKTUBI OMY3HILIE TOHUCTA MEIIaBajl, KU OH JIap aCOCH MyHOCHOATXOM MYIITapakH Meaarori
MICUXOJIOTA ACOCHOK ImyaaactT. MyammuoHH KUTOOM JapCcud TMeJarorukad  MakTaOu o
Mupanuzona A.M Ba Hazupii JI.K ycysixon HHTEpaKTUBUM TabJIUMPO YYHUH MIAPX J0IAaH/;

1. Ycynxou 6a By4qy/ OBapJaHu aHTe3au MycOart Ba 6a MapxXuian caMTrupit MyBo(uk (6a pox
MOH/IaHH HHU30MH O0apTapusaTXOM KacOi, XaBaCMaHAMHM 3XCOCH, HAaTUYarupid a3 JacTOBapIXOu
TaBJIMMHHU MIAXCH, papoxaM OBapaHU IMAPOUTH TABIMMHH a3 YAXATH PABOHN OCOUIIITA).

2. Ycynu tamkuian GabOMUSTH WHTEPAKTHBH, UAPOKA, KOTHUTHUBH Ba aMajHio TaypuOaBUU
JTOHUIIYYEH (MyXOKMMa, MyOOXuca, XaJUTM Machalaxo Jap acoCH TaxXJWIA XOJATXOH MYyaisH,
JIOMXAX0 Ba TAXKUKOTXOU TaBJIUMIA).

3. Ycynxou peduieKTuBHIO (MHBUKOCKYHAHIa) MHTHKOMAA (TaxX) MM HATHYaXOW HAOPHA Ba
XYIUAOPH, TAlIXUCH MYIIKWJIOTXO Jap paBaHAM TabJauM, 0axo AoJaH 6a MyXUMMHATH TOHMII Ba
MaxopaTH XOCHJI IITy/1a).

4. Yeynxou pyuiid TabJIUMHU MIAXCHH JOHUIIYYEH Nap MyXUTH OMy3ull (4anbu Taypubau
[IaXCHUW JOHHUIMTIYEH, CAMTTHPUHN aMaJlid, OaHAKIIarMpUU BO3EXH OMYy3HIN Ba Kop 00 MaHOaxow
unoBaruu Taxcuior). [1. cax 183-184]

“TabauM UH paboNUATH MyLITApaKy Majgapy Mojap (IIaXCOHU OHXOPO MBAa3KyHAH[1a), OMY3rop
Ba MyaccHcaW TabiuMil Oapou MHKUIIOMDU KyOAaK, TaKMWIA HCTEHIOMA, MaxopaT, Majaka Ba
KOOMIUATH (PUKPUIO YUCMOHMH ¥, [2. cax 3]

Ycynxou TabiuM, KU TabIMMTUPAHIATOHPO Aap cuH(] 06a opoMil TalIBUK MeKapJaHa Ba
CYXaHPOHUHU MYaJUIMMPO XaMIyH POXH STOHAW TABJIUMHU MaBOJl MHTH30p OyIaH/I, X0JI0 KyXHANTy1a
XUCOOHIa MEMIABAH/T.

OM{3HIIIM MTHTEPAKTUBH SIK TAMOIOJIECT, KA Ta4pruOau OMy3UIIpo OexTap KapaaacT Ba Ouceépe
a3 3ab(xou OMY3HIIN aHbAHABUPO OapTapad KapaaacT.

Tabnumu unTepakTuBil (dabvon) Oosn O6a Oexrap wIygaHu (axMHUIIM KOHCENTyalil Ba
JIacTypaAuxi, ad3ouiny XxaBacMaHIi Ba YaIOU TAbIUMIHPAHAATOH Ba TAXKUMHU MaJlaKaXOW UYTHMOMR
Ba MyOIIHpaT OBap/ia pacoHaa. Ma3MyHy MyXTaBOU HH a3 OH HOOpaT acT, KM Ha TaHXO 0a paBaHAXOU
KaOyJ1, MaF3u MHCOH, TUKKAT, MHYYHUH 0a Taakkypu caMapaHOKy 340JAKOPOHA, aXJIOKY MYOIITUpaT
TaKsl MEKyHaH]I.

Pyminu Gocyphatu mWiMy TEXHUKAa Ba TEXHOJIOTHS a3 IIAXCU MyocHp Tanad MEKyHall, Ku
dbavonusaTH MabpudaTi, UITUMON Ba KacOuampo Oa TasaboTH HaB MyTOOWMK co3ain. Tabaumu
MHTEepaKkTHBH (PaboiT) HAKIIM TABIUMIUXAHIAPO XaMUyH MEHedep Ba HAKIIU TabIUMIHpaHaapo 6a
YoUu OOBEKTH TabCUP-CyOBEKTH XaMKOPHM MYyIITapak MyailssH Hamynaact. Cypbatu pyug 0a Mo
0apoM WHTUKOJIM JOHUIIXO HMKOHHUAT HAMEIWXad, a3 HMH JHMX03 TabIuM O0s Majaka Ba
MaxopaTxoepo Aap TabJIMMIUPAHIAroH TallaKKyJl AUXal, KH OHXO MyCTaKUJIOHA TapTHOU pabonusar,
4aMbOBaApUHM MabllyMOTH 3apypil 0apou Xauim machajaaxo, MyKOWCa, TaXJIMIW akujga Ba axoop,
ap3&oun paBaHAM MYpou (PaboNMuAT, MyalsiH KapJaHH FajgaTxo Ba MCIOXU OHXO0, 0a pOX MOHIaHU
MYOIIUPATH CO3aH/Ia 00 WINTUPOKYMEHU JWTapH paBaHAXOpO Oa HAKIIa THUpaj Ba TaTOMK Kapna
TaBOHAJI.

Owmy3srope, K1 a3 TabIMMU UHTEpaKkTUBH ((abon) 60xabap act, Oemrydxa MemoHa, KU y 00
IIaXCOHM MYpaKkaOu Jap caTXXOU I'YHOTYH MHKHIIOGE(DTA Ba Tap3u OMY3UIIM I'YHOT'YHJOIITA YU
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ryHa KopOapit Hamosii. OMy3uiu Gpaboi a3 OMy3rop Tanad MeKyHas, Ku 6apou napku madgxymxo 0a
TaBJIMMTUPAHJIATOH BaKTH KOQHA 9yI0 KyHAJ, TYPTYTyBY MyKOJIaMapo Jap CHH(} TAIIKWI HaMOSI,
Tariupnazup Oolaa Ba JAUKKATH TabIMMIHpPAaHIAroHpo O0a paBaHIU TabIMM Iyppa 4and Kapnaa
TaBoHaA. “@Dabosico3un yapa€HU TabJIUM 3aMOHE aMallil Merapiaja, Ki TaMOMH yCYJIXou (abonu
TaBJIUM a3 yymia cyx0aT, HakKJ, Mycoxu0a, MallKy TaMpHH, XyIUIOPaKyHH, TaCBUpP, HAMOWUIIL,
TaKJIMMHU MaBOJ Ba Faiipaxo uctudosa masaug . [1. cax 172]

Omumu pyc T.M. IllamoB ce HaBbM (abOIMATH MabpupaTHH TABIUM: (HAbOIUATH
TaWIWJIKyHAaH/1a, TaB3€Xil Ba 3YOJIUPO TaBCHUS J0JAAacT, KM OHXO Oa Tap3u (abOoIUATH OMY3UIIA
BoOacTarit 1opaH.

OM{3uI K 4y3bHu TapOus Oyna, 6a oH KUCMHU (HabOTHUATH TAbIUMId AaXJ1 10pad, Ki 00 Xy3ypH
MYaJuIAM J1ap CUH(} CypaT MEeTUpa.

Jap Tabpudu TabIUM YOp XYCYCUSTH XOC BYUy 10paJl, KU MHXOSH/I:

» MyHocuOaTH OaliHM MyaJTUM Ba IOHUIIYYEH

» (abonuaTX0 Aap acocH Xamadxou MyImiaxxac Ba Memaki MyaisiHiyia

» OaHaKImIarupuu MyHTa3aM a3 Pyu Ba3bUAT Ba HHIIOOT

» (apoxam oBapJaHW UIMKOHHUSITXO Ba MyCOHIAT 0a OMY3HII

OM¥3uIIM UHTEPAKTUBH K yCYJIH TAhJIUMECT, KU TAhJIMMTHUPAHIATOHPO 0a paBaHIU TabIUM
paBoHa Meco3a. Jlap uH yCyl TabJIMMIUpaHIaron 00 MaBOAM OMY3HILHU capy Kop TupudTa, CaBoIX0
MeUXaH]] Ba 0a caBOIXOM MENTHUXO/IIIY/ 1A TIOCYXX0U MyalstHpo Meauxana. M poburan mymrapak
MyHOCHOATH TabJIMMTHpaHAapo 6a MaBOAM OMY3HUIIT OapOu HUTOH IOIITaH Ba aMUKTap (haxMugaHu
MaBoJ KyMak MeKyHaJa. Makcaau acocu WH YyCyixo OaylaHj OapIOINTaHU MaxopaTH TabIuMi
Mebomaa. banakumiarupun TabIuMy OoMy3uil 6051 HUE3XO Ba MaH()PUATXOU TabIMMTHUPAHIATOHPO
nap Oap rupudTa TaBoHa]. MyIIOXHIax0 Ba TAXKUKOTXO HHUIIOH MEIUXAHI, KU Jap akcapu BakKT
OMy3rop Hakmaum ngapcpo ©Oap acocu OapHOMan TabiauMii O Ha3apaOWITH HUE3XOU
TaBJIMMTUPAHIATOH TaX¥sl MEHAMOS, KA TAhJIMMTUPAHIATOH a3 IOIITAaHU CaXMH XEIl Jap paBaHIH
omy3uin Oexabap memoHaHA. OMY3UIIM WHTEPAKTUBH TaBJIMMIUPAHIATOHPO BOJOP MEKyHal, Ku
K90 XaM4IyH 5K JTacTa Oapou HOWJI 1Ty AaH 0a Xxaaadu yMymit Kop KyHaH. TabIuMrupan aros 00osi
Jap cablo KYIIUIIN Xy 0apou oMyXTaH 00 muopu: «XaMa 6apou sK Kac, K Kac 6apou Xxamay sK4os
YYH K KOJUICKTHBH MYCTaKWJI KOp KyHaH]I.

Hctudonan TeXxHOIOTUS 4y3bU YyJOHAIIABAHIaW YCYIXOU MHTEPAKTUBUU OMY3HII MeOOIIal,
K 0apou WIITHPOKH Oapobapw xamMau TabJIMMTHPaHJIArOH Ba HATHYAW CaMapaHOK KyMaKH amali
MepacoHan. OMY3ropoH  HakmK pox0apoHU TabIUMpo Oa yxaa TupudTa, Yuxatd OajaHn
OapmomTaHud caTXW JOHWUINM TabJIUMIHpPAHIArOH Ba a3 OaiiH Oypmanum BoOacTaruu
TaBJIMMIUPAHJATOH a3 OMY3roppo MyBOGUKH MaTiad MeHaMosHA. OMy3UIIM HMHTEPaKTUBR
TaBaCCyTH 3YOJH TYHOT'YHHH POXXOM HWHTHKOJIM MaBOj OapoM TabIUMIHpaHJAaroH 0a TabIuM
amuKTap Ba cudartu oemrtap Meauxa.

PaBanmu TaTOMKKM MyXHTH WHHOBAaTCHOHUHM TabJIMMi, TNl a3 xama, (aboiarapIOoHUN
(babvonusaTH XOHaHIAroHpo nap 6ap merupaza. Bobacra 6a uH, nap aitHM 3aMOH TaAKUKOTXOH 3UENE
0a OMy3HIIH yCyJIX0oH (abou TAbJIUM € yCYJIXou (paboiau OMy3uIln Oaxim/a nrynaansi.|[4]

Jlap oMy3uIM MHTEPAKTUBUU Macbhallax0, TABIUMIHpPAHAArOH 00 MYIIKWUIOTH BOKEH Ba
Mypakkab py 6a py MemaBaH]1 Ba UMKOH JOpaHI, KU ap Oopan BakTXoe, K 00 MYIIKWIOTH Ma0ex
Iydop mrygaann, (GUKp KyHaH]I, CAaBOJIXO JUXaH] Ba Oapou XaJUTd UH MYIIKUJIOT SKYOSI KOp KyHaHI.
Nu ycyn 06a TabJuMrupaHfaroH Jap TaxKuMu TadakKypd WHTHUKOAN, XaJJIM MYIIKHIOT Ba
Majakaxou XaMKoOpi KyMak MeKyHaJ. Tadakkypy HHTUKOIN HH KOOWIUSATH XyO Ba OKWJIOHA aHela
KapJaH acT, KU JIap acoCH OH IIaxc 4il Kop KapJaH € 6a uii 60oBap KapJlaHalIpo MyaisiH MEHAMOSI.

OMy3uIIM UTHTEPAKTHUBH SIK PaBUILU Myaccup 0a TabJIUM acT, KU MeTaBoHa ]l 0a 6exTap 11yJjaHu
(haxMUIIT Ba OMY3HIIH KOHCENTYyauid, 6anan/ 0apomTaH XaBacCMaH Il Ba 4aja0u TabJIMMIHPaH/IarOH
Ba TaXKUMHU MaJIaKaXOM HYTUMOW Ba MYOIIMPATH OHXO MYCOUAAT KYHaJ. YCYJIXOH TyHOTYHU
OMY3UIIY UHTEPAKTHUBI MaBUyAaH I, KM Xap KaJOMHU OHX0 ad3anusiTX0 Ba MyIIKHIOTH XyAPO TOPAH]I.

OMy3uIl HAKIIU KIUIA JomTa, 0a sk GabonusaTi 4oaudy Myxum Tadaun meéban Ba aap
HUXOST 02 OMY3UIIK TypMa3MyH Tabaua merapaa. [3]
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Omy3uin gap acocu MyHIKHIJIOT, OMY3HIIN MYIITapaK, OMy3UIIy 003/, OMY3HUIIN JIOUXaBil Ba
WHTEPAKTHBHA a3 YCyJIXOM MyacCHPH MHTEPAKTHBHU TabiIuM MeOomaHna. Pacuman 0a makcammon
TaBJIUMi Ba MYBUMTap a3 Hama, JAaCTTUPUU TambCHIM MYCTaKWIOHA amaMMHUSATH KallOH JOpal.
TabnumMu MHTEpaKTUBH SIKE a3 YYHUH PABUILXO0ECT, KM MeTaBOHa] Ooucu OanaHn mrygaHu cudar Ba
caMapaHOKUU TabIUM Tapaa/l.

BobacTa 6a 3XTu€4oT Ba MAapOUTH TabIMMIUPAHIATOH, OMY3rOpOH Ba BOJUAOH METaBOHAH a3
uH ycynxo uctudoaa 6apaHi, TO paBaHAH TABJIUMPO YOIUOTAp Ba Myaccup rapaoHan. baprapii Ba
MYIIKHAJIOTH Xap SK ycyiapo 0a Hazap rupudTa, 6apon 6a JacT oBapAaHU HaTUYaXou OeXTapuH Aap
paBaHIM TabIUM YCYIU SKY0SPO MHTUXOO KapJaH MyMKHH acT. XaMUH TapuK, OMy3rOpOH COXUOU
Max3aHH yCYyJIXOHW TYHOTYHU paBaH/IH TabJIUM Ba TapOus Oyaa, UMKOHH €)TaHU POXXOH MYHOCHOHU
XaJUIM MachallaXoM Jlap Japc ry3omramryaapo gopai. Conxou oxup TanadoT 6a yCyaxou OMy3UIIN
MHTEPaKTUBH-(pabos Xese 3u€ acT, KU OH UIMKOHU TabJIMMIHUPaHIaroHpo 0a caTxy HUXOUH (aboi
Ba YHCYpPXOHM (aboNMATH KacOWMU OSHIAW OHXOPO 0a TaBpH MyKaMMal MaBpUIU OMY3HUII Kapop
MeIuXa.
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POST CONFLICT IN THE SOUTH CAUCASUS. TRANSFORMATION OF THE
SECURITY ARCHITECTURE

GULGUN MUBARIZ QULIYEVA
PhD, Department of "Diplomacy and Processes
modern integration "Baku State University.
Azerbaijan

Summary. The article analyzes the transformation of the post-conflict security architecture in the
South Caucasus from theoretical and conceptual perspectives. The study shows that the emerging
regional security model cannot be explained through a single theoretical framework and instead
represents a synthesis of realist, liberal-institutionalist, and Regional Security Complex approaches. The
new geopolitical realities following the Second Nagorno-Karabakh War have led to shifts in the balance
of power, intensified diplomatic processes, and accelerated economic integration in the region. In this
context, interactions among Azerbaijan, Armenia, and Georgia have strengthened interdependence,
while the influence of external actors such as Russia, Turkey, Iran, the European Union, and NATO has
increased. The findings indicate that the post-conflict security model is no longer defined solely by
military deterrence but also by diplomatic dialogue, geoeconomic integration, and multilateral
cooperation mechanisms. In particular, energy, transport, and economic projects play a crucial role in
strengthening regional stability. Overall, the transformation of the South Caucasus security architecture
is hybrid in nature, and future stability depends on the synthesis of power balance, integration, and
diplomacy.

Keywords. South Caucasus, post-conflict security architecture, security transformation, hybrid
security model, regional integration, geoeconomic diplomacy, multilateral diplomacy, balance of power,
deterrence.

Introduction

The South Caucasus region is one of the complex and multifaceted spaces of great geopolitical,
geoeconomic and geostrategic importance in the modern system of international relations. In particular,
the Second Karabakh War has given rise to a change in the balance of power in the region, the formation
of new realities and the reconstruction of the security architecture. The new situation that emerged in the
post-conflict period has led to serious transformations in the policies of both regional actors and global
powers. In the post-conflict period, the concept of security is no longer limited to the military component,
but also requires a comprehensive approach that includes political stability, economic cooperation,
energy security, the opening of transport and communication lines and humanitarian issues. In this
regard, the transformation of the security architecture in the South Caucasus is closely related not only
to the resolution of conflicts, but also to the creation of institutional and normative mechanisms to ensure
lasting peace. In addition to the main regional actors such as Azerbaijan, Armenia and Georgia,
international powers such as Russia, Turkey, the European Union and NATO also have a serious impact
on the processes taking place in the region. The intersection of the interests and strategies of these actors
both stimulates and complicates the formation of a new security model in the region.

The main purpose of the article is to analyze the transformation of the security architecture in the
post-conflict period in the South Caucasus in a theoretical and conceptual framework, to identify the
main features and challenges of the new security model. In this framework, the possibilities of applying
the realism, liberalism and constructivism approaches of international relations theories in the region will
be examined, as well as the effectiveness of existing and potential security mechanisms will be assessed.
Thus, the presented study is aimed at understanding the essence of the new security architecture being
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formed in the South Caucasus, assessing its sustainability prospects and putting forward scientifically
substantiated approaches to ensuring regional stability.

The Realist Paradigm: Balance of Power and Deterrence Mechanism. The realist paradigm serves
as an important theoretical framework in the analysis of the post-conflict security architecture in the
South Caucasus [6]. Realism views international relations as an anarchic system and emphasizes that the
main goal of states is to ensure their national security. From this perspective, the new security
environment emerging in the region can be explained through the prism of the balance of power and
deterrence mechanisms. Hans Morgenthau, one of the classic representatives of the realist approach,
notes that power is the main category in international politics. In his opinion, relations between states are
mainly built on the struggle for power. This approach is relevant for explaining the nature of the long-
term conflict in the South Caucasus, especially between Azerbaijan and Armenia. Kenneth Waltz, one
of the main representatives of the modern neorealist approach, suggests that the balance of power is the
main guarantor of stability in the international system. According to his theory of structural realism,
states pursue a policy of balancing against the increase in the power of other actors. In this context, the
role of regional powers such as Russia and Turkey in the region is of particular importance. The influence
of both states in the South Caucasus has a direct impact on the formation of the security balance. In the
post-conflict period, especially after the Second Karabakh War, the new realities that emerged show that
the balance of power has changed in favor of Azerbaijan. This change is not limited only to military
victory, but is also accompanied by political and geo-economic advantages. The new balance creates
conditions for the formation of deterrence mechanisms to prevent potential conflicts in the region [5].
The concept of deterrence is one of the main elements of the realist paradigm and implies the use of
military and political power by states to deter the other side from certain actions. Thomas Schelling
played an important role in the development of this concept. In his opinion, effective deterrence is not
only related to the presence of military power, but also to a convincing demonstration of its use. In the
context of the South Caucasus, the deterrence mechanism is mainly implemented by strengthening
military potential, building strategic alliances and creating security guarantees. In this regard, military-
political cooperation and joint exercises between Azerbaijan and Turkey act as one of the important
components of deterrence policy in the region. At the same time, the realist approach shows that
maintaining the balance of power is a constantly dynamic process and the participation of other actors in
the region, especially institutions such as NATO and the European Union, can influence the reshaping
of this balance. This, in turn, increases both the opportunities for cooperation and strengthens the
elements of competition. As a result, the realist paradigm provides an important theoretical basis for
understanding the role of the balance of power and deterrence mechanisms in the analysis of the post-
conflict security architecture in the South Caucasus. This approach shows that maintaining stability in
the region is largely determined by the power potential and strategic behavior of states.

Liberal Institutional Approach: Interdependence and Integration According to Liberal theory,
economic interdependence and institutional cooperation reduce the risk of conflict. In the post-conflict
phase, the expansion of the concept of security in the South Caucasus is developing in this direction.
Energy and transport projects have become a structural component of the security mechanism. The Baku-
Thilisi-Ceyhan pipeline and the Trans-Anatolian Natural Gas Pipeline are not only economic projects,
but also instruments of regional stability. The activities of these infrastructures create interdependence
between the states of the region and reduce the likelihood of conflict at a structural level. At the same
time, the mediation initiatives and economic packages of the European Union add institutional elements
to the security architecture. Thus, the concept of security goes beyond the military component and
acquires a geo-economic and normative dimension. The liberal-institutional approach acts as one of the
important theoretical directions in the formation of the post-conflict security architecture in the South
Caucasus. This approach emphasizes the possibility of cooperation in international relations and suggests

that increasing interdependence between states reduces the risks of conflict [17]. According to liberal
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theory, international institutions, economic integration and legal mechanisms play a key role in ensuring
stability. Robert Keohane and Joseph Nye, the main representatives of the liberal-institutional approach,
developed the concept of interdependence, noting that the expansion of multilateral relations between
states reduces the likelihood of war and promotes cooperation. In their opinion, interdependence in the
economic, energy and communication sectors encourages states to behave more pragmatically and
rationally. In this context, the development of transport and energy projects in the South Caucasus region
is of particular importance. Regional projects promoted by Azerbaijan, including the opening of transport
corridors and the expansion of energy export routes, strengthen economic integration and increase the
level of interdependence between the countries of the region. This, in turn, creates additional ground for
strengthening peace and stability.

According to the liberal approach, international and regional institutions serve as platforms for
cooperation. In this regard, institutions such as the European Union and the OSCE play an important role
in promoting dialogue in the region, implementing confidence-building measures, and shaping the
normative framework. The mediation and monitoring functions of these institutions can contribute to
stabilizing the security environment, especially in the post-conflict period. At the same time, the liberal-
institutional approach emphasizes that economic integration has a positive impact on political relations.
For example, expanding regional trade, opening borders, and restoring communication lines can create a
basis for normalizing relations between Azerbaijan and Armenia. This, in turn, can strengthen the
environment of cooperation by reducing the risks of conflict in the long term. At the same time, critics
of the liberal approach note that interdependence does not always guarantee peace, and factors such as
political will, trust, and institutional effectiveness also play a decisive role. In this regard, scholars such
as John Ruggie emphasize that the effectiveness of international institutions is related to their legitimacy
and the commitment of participating states to their obligations. Consequently, the liberal-institutional
approach emphasizes the role of interdependence and integration in shaping the post-conflict security
architecture in the South Caucasus. This approach suggests that lasting peace can be achieved not only
through military balance, but also through economic cooperation, institutional development, and
strengthening mutual trust

Regional Security Complex Theory. The Regional Security Complex Theory (RSCT) provides
an important analytical framework for analyzing the post-conflict security architecture in the South
Caucasus. This theory suggests that security is formed at the regional rather than global level in an
interdependent and interconnected manner. According to RSCT, the security problems of states are
inseparable due to geographical proximity and historical-political connections [18]. Barry Buzan and Ole
Waver, the main authors of the theory, note that regional security complexes are characterized by
“security interdependence” between states. That is, the security of one state is directly affected by the
security of another, and this interaction is more intense within the region [10]. In this regard, the South
Caucasus acts as a single security complex. The political, military and economic relations existing
between Azerbaijan, Armenia and Georgia in the South Caucasus constitute the main structure of this
complex. In particular, the Second Karabakh War radically changed the security dynamics in the region
and formed new interdependence relations. The interaction of intra-regional and extra-regional actors
within the framework of the RSCN is also of great importance. In the South Caucasus, neighboring
powers such as Russia, Turkey, and Iran act as “penetrating” actors in the regional security complex [7].
The interests and intervention capabilities of these states directly affect intra-regional security relations
and further complicate the structure of the complex. According to the theory, security complexes are
formed on the basis of amity/enmity patterns. The long-standing conflicts and mistrust in the South
Caucasus have formed the basis of these relations. However, in the post-conflict period, the opening of
communication lines, economic cooperation initiatives, and opportunities for political dialogue create
conditions for the transformation of these traditional relations. At the same time, the RSCN takes into

account not only the military, but also the political, economic, social, and environmental dimensions of
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security. In this regard, energy projects, transport corridors, and humanitarian cooperation initiatives in
the region act as new components of the security complex. This shows that security is multidimensional
and not limited to interstate conflict. As a result, the Regional Security Complex Theory provides an
effective theoretical tool for a systematic and comprehensive understanding of the security environment
in the South Caucasus. This approach is of particular importance in terms of taking into account intra-
regional interdependence, the influence of external powers, and the multifaceted nature of security.

Hybrid Security Model: Synthesis and Transformation, The analysis shows that the security
architecture being formed in the South Caucasus does not correspond to a fully realistic or purely liberal
model. On the contrary, a hybrid security model is being formed here: Realistic elements: balance of
power, deterrence, military alliance, Liberal elements: economic integration, energy security,
institutional dialogue; Regionalism element: initiative to solve security problems within the region. This
hybrid model differs sharply from the uncertain status quo model that existed in the post-Soviet period.
If at the previous stage security was based on the maintenance of a “frozen conflict”, at the new stage
security is built on dynamic balance and functional integration.

The formation of the post-conflict security architecture in the South Caucasus cannot be explained
solely by separate theoretical approaches. Modern realities show that the security environment in the
region is developing on the basis of a synthesis of approaches based on a realistic, liberal and regional
security complex. In this regard, the concept of “hybrid security model” acts as a conceptual framework
expressing the mutual integration of various theoretical directions and practical mechanisms. The main
feature of the hybrid model is that realistic elements such as balance of power and deterrence operate in
parallel with liberal components such as economic cooperation and institutional integration. For example,
Azerbaijan, on the one hand, continues its deterrence policy in the post-conflict period by strengthening
its military potential and defense capabilities, and on the other hand, contributes to the expansion of the
cooperation environment through regional economic projects and transport corridors. Within this model,
security is not limited to interstate relations, but also encompasses non-traditional security challenges.
Energy security, cybersecurity, information warfare and humanitarian issues become an integral part of
the hybrid security architecture. In particular, processes and information impacts occurring in the digital
environment create new risks and, at the same time, new opportunities in the region. The hybrid approach
also takes into account the interaction of regional and global actors. The presence of actors such as
Russia, Turkey, the European Union and NATO in various formats in the South Caucasus strengthens
the multi-level nature of the security model. The fact that these actors sometimes act in competition and
sometimes in cooperation makes the hybrid system dynamic and changeable. The transformation aspect
reflects the evolution and renewal of existing security mechanisms in the post-conflict period. New
realities that emerged after the Second Karabakh War have brought to the agenda processes such as
border delimitation, opening of communication lines and prospects for a peace treaty in the region. These
changes necessitate building the concept of security on more flexible and adaptive models. At the same
time, the hybrid security model also emphasizes confidence-building and strengthening dialogue
mechanisms. Because not only military and economic instruments, but also political will, mutual trust
and institutional stability play a decisive role in ensuring lasting peace. In this regard, the development
of multilateral platforms and cooperation formats in the region is of particular importance. As a result,
the hybrid security model more fully reflects the complex and multifaceted security realities of the post-
conflict period in the South Caucasus. This model, in addition to providing a synthesis of various
theoretical approaches, creates a conceptual basis for the formation of a flexible and sustainable security
system in accordance with the changing geopolitical environmented feedback

Strategic Logic of the New Regional Security Model The new regional security model that is
being formed in the South Caucasus is emerging as a result of complex geopolitical realities, post-conflict
transformation and multi-level actor interaction. The strategic logic of this model is based not only on

classical security approaches, but also on flexible and multidimensional mechanisms in line with the
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requirements of the changing international system. The basis of the new security model is primarily the
reconstruction of the balance of power. The realities that emerged after the Second Karabakh War
changed the military-political relations in the region and strengthened Azerbaijan's strategic position.
This, in turn, serves to more effectively apply deterrence mechanisms and prevent potential conflicts. At
the same time, the restoration of economic integration and communication ties play an important role in
the strategic logic of the new model. The opening of transport corridors in the region, the expansion of
energy projects and the intensification of trade relations create conditions for the softening of the security
environment by increasing interdependence between Azerbaijan, Armenia and Georgia [11]. This acts as
a practical manifestation of the liberal-institutional approach. Another important element of the strategic
logic is the establishment of balanced relations between intra-regional and extra-regional actors. In the
South Caucasus, the interests of global actors such as the European Union and NATO, along with
regional powers such as Russia, Turkey and Iran, intersect. In this context, the new security model is
based on the principles of balancing and multi-vector policy. At the same time, one of the important
components of the strategic logic is the multidimensional nature of security. Security is no longer limited
to the military aspect; areas such as energy security, food security, cybersecurity and environmental
stability are also becoming an integral part of the overall security system. This forces states to implement
a more complex and coordinated policy. Confidence-building measures and the creation of normative
frameworks in the post-conflict period are also important directions of the strategic logic. The
delimitation of borders, the prospects for signing a peace treaty and the normalization of diplomatic
relations are considered the main conditions for ensuring long-term stability in the region [13]. These
processes reflect the synthesis of both realist and liberal approaches. In addition, the strategic logic of
the new security model is based on the principles of adaptability and sustainability. Changes in the global
system, increased competition between great powers, transformation in energy markets and technological
development, necessitate constant renewal of security policy in the South Caucasus. In this regard, the
states of the region are trying to formulate flexible and pragmatic strategies. As a result, the strategic
logic of the new regional security model in the South Caucasus is based on the synthesis of balance of
power, economic integration, multilateral cooperation and multidimensional security approaches. This
model offers important prospects for ensuring lasting peace and stability in the region, both theoretically
and practically.

Transformation Process and Future Perspective, The post-conflict security architecture in the
South Caucasus is in a stage of structural transformation [3]. The region is gradually evolving from a
frozen conflict model towards a multilayered, hybrid and balanced security system.

The success of this system will depend on three main conditions:

» Institutionalization of regional cooperation;

* Maintaining competition between great powers at a manageable level;

* Sustainable implementation of geoeconomic projects.

If these conditions are met, the South Caucasus can become a successful example of a new regional
security model. Otherwise, the transformation process may face the risk of fragmentation and renewed
geopolitical confrontation.

This analytical framework shows that the post-conflict phase is not only a phase of political
agreements, but also a phase of conceptual renewal of the security thinking of the region.

Strategic Logic of the New Regional Security Model. The new regional security model that is
being formed in the South Caucasus is emerging as a result of complex geopolitical realities, post-conflict
transformation and multi-level actor interaction. The strategic logic of this model is based not only on
classical security approaches, but also on flexible and multidimensional mechanisms in line with the
requirements of the changing international system. The basis of the new security model is, first of all, the
restructuring of the balance of power. The realities that emerged after the Second Karabakh War have

changed the military-political relations in the region and strengthened Azerbaijan's strategic position.
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This, in turn, serves to more effectively apply deterrence mechanisms and prevent potential conflicts. At
the same time, the restoration of economic integration and communication ties play an important role in
the strategic logic of the new model. The opening of transport corridors in the region, the expansion of
energy projects and the intensification of trade relations create conditions for the softening of the security
environment by increasing interdependence between Azerbaijan, Armenia and Georgia. This acts as a
practical manifestation of the liberal-institutional approach. Another important element of the strategic
logic is the establishment of balanced relations between intra-regional and extra-regional actors. In the
South Caucasus, along with regional powers such as Russia, Turkey and Iran, the interests of global
actors such as the European Union and NATO intersect. In this context, the new security model is based
on the principles of balancing and multi-vector policy. At the same time, one of the important components
of the strategic logic is the multidimensional nature of security. Security is no longer limited to the
military aspect; areas such as energy security, food security, cybersecurity and environmental stability
are also becoming an integral part of the overall security system. This forces states to implement a more
complex and coordinated policy. Confidence-building measures and the creation of normative
frameworks in the post-conflict period are also important directions of the strategic logic. The
delimitation of borders, the prospects for signing a peace treaty and the normalization of diplomatic
relations are considered to be the main conditions for ensuring long-term stability in the region. These
processes reflect the synthesis of both realist and liberal approaches. In addition, the strategic logic of
the new security model is based on the principles of adaptability and sustainability [14]. Changes in the
global system, increased competition between great powers, transformation in energy markets and
technological development necessitate constant renewal of security policy in the South Caucasus. In this
regard, the regional states are trying to formulate flexible and pragmatic strategies. As a result, the
strategic logic of the new regional security model in the South Caucasus is based on a synthesis of balance
of power, economic integration, multilateral cooperation and multidimensional security approaches. This
model offers important prospects for ensuring lasting peace and stability in the region, both theoretically
and practically.

Theoretical Typology and Systematization of the New Regional Security Model In order to put the
security architecture that has been formed in the post-conflict phase in the South Caucasus into a clearer
conceptual framework, it is appropriate to systematize its theoretical typology. In particular, the new
geopolitical reality that emerged after the Second Karabakh War shows that the security model in the
region has changed structurally. This change is not only a renewal of the balance of power, but also a
transformation of the logic of security.

Below, the theoretical components of the new regional security model are presented systematically.

I. Typology by Theoretical Paradigms

Theoretical Core Principle Manifestation in the South Role in the Model
Approach Caucasus

Balance of power Turkey—Azerbaijan strategic
Realism p > alliance, military cooperation, 2021 Pillar of hard security
deterrence 4
Shusha Declaration
Neorealism System-level balancing Managed form of Russia—Turkey Mechanlsm of
rivalry multilateral balance
Baku—Tbilisi-Ceyhan pipeline and -
Liberalism Interdependence Trans-Anatolian ~ Natural Gas .Stablht}., through
integration

Pipeline
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Theoretical Core Principle Manifestation in the South Role in the Model
Approach Caucasus
IS{:Cglll;)irtlal Intra-regional security “3+3” initiative, regional dialogue Internal
Y interdependence mechanisms institutionalization
Complex

This table shows that the emerging model is not monolithic; it is a synthesis of different theoretical
paradigms.

I1. Systematization by Structural Levels

The new regional security model operates at three structural levels:
The first level is the Dual Strategic Level

* Turkey-Azerbaijan security axis

* Mutual defense mechanisms

* Military exercises and defense industry cooperation

This level constitutes the hard security component of the model.
The second level is the Regional Institutional Level

* “3+3” cooperation platform

* Regional transport-communication projects

* Energy and logistics integration

At this level, security is ensured through functional integration.
The third level is the Global Balancing Level

* European Union mediation

* [ran's regional interests

* Balancing of Russian-Turkish relations

This level ensures the adaptation of the regional security system to external influences.
I1I. Typology by Security Dimensions

The new model considers security as a multidimensional concept:

Type of Security Description Practical Example
Military Security Territorial integrity and deterrence Strategic alliances
Energy Security  Protection of energy routes BTC, TANAP
Transport Security Sustainable operation of corridors Middle Corridor
Political Security Regional stability and legitimacy Diplomatic platforms
Economic Security Interdependence Infrastructure projects

This systematization shows that the post-conflict architecture is not merely a military model, but a
comprehensive security system.

IV. Typological Features of the New Regional Security Model
The new model is characterized by the following features:

1. Hybridity synthesis of realism and liberalism

2. Multilateralism rejection of the model of a dominant power

3. Functional integration economic justification of security

4. Strategic autonomy initiative of regional actors

5. Balanced open system parallel cooperation with global actors
V. Schematic Structure of the Transformation Model

The new regional security model is built on the following logic:
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Military balance
l

Geoeconomic integration

|

Regional institutionalization

!

Multilateral balancing

!

Sustainable stability

This sequence shows that security is ensured not only by the use of force, but also through structural
and institutional deepening.

Conceptual Conclusion

The transformation of the post-conflict security architecture in the South Caucasus can be
characterized as a “New Regional Security Model”. This model:

* Is based on the balance of power, but does not turn into a military bloc;

* Creates stability through integration;

* Brings regional initiative to the fore;

* Seeks to balance global competition.

This system is neither a classical hegemonic model nor a fully liberal collective security
mechanism. It is a hybrid and adaptive regional security structure formed in a transitional phase.

Diplomacy and Regional Integration Initiatives. Diplomacy and regional integration initiatives
play a structuring role in the transformation of the post-conflict security architecture in the South
Caucasus. In particular, the new geopolitical reality that emerged after the Second Karabakh War
necessitated the regulation of security issues not only through military instruments, but also through
diplomatic mechanisms and functional integration. In this context, diplomacy acts as a stabilizing
component of the post-conflict phase.

A New Stage of Post Conflict Diplomacy. The post-conflict period in the South Caucasus is
characterized not only by the end of the military conflict, but also by the entry of diplomatic relations
into a new stage. In particular, the geopolitical realities that emerged after the Second Karabakh War
have significantly changed the content and priorities of diplomacy in the region. If at the previous stage
the main focus was on conflict management, now the focus of diplomatic activity is on building and
ensuring the sustainability of peace. At the new stage, diplomacy has become more pragmatic and result-
oriented. Negotiations between Azerbaijan and Armenia focus on specific issues such as the preparation
of a peace treaty, delimitation of borders and opening lines of communication. This, in contrast to
classical diplomatic rhetoric, indicates the strengthening of an approach aimed at practical results. One
of the important features of post-conflict diplomacy is the expansion of multilateral formats. In the
region, along with regional actors such as Russia, Turkey and Iran, mediation initiatives of international
organizations such as the European Union strengthen the multi-level nature of the diplomatic process.
These various platforms, sometimes operating in parallel and sometimes in competition, both boost and
complicate the peace process. At the same time, “network diplomacy’ and informal dialogue mechanisms
are also coming to the fore in the new phase. Expert meetings, public diplomacy initiatives, and contacts
at the civil society level play an important role in building trust. These processes can serve to weaken
hostile stereotypes and form an environment of cooperation in the long term. Another important direction
of post-conflict diplomacy is economic and transport diplomacy. Opening communication lines in the
region, developing transit routes, and expanding trade relations have become a key component of the
diplomatic agenda. In this regard, economic interests act as one of the main factors stimulating political
dialogue and encouraging the parties to cooperate. At the same time, the new diplomatic phase is

accompanied by a number of challenges. Lack of trust, internal political factors, competition between
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external actors, and the complexity of legal issues affect the speed and effectiveness of the peace process.
Therefore, the success of the diplomatic process depends not only on formal agreements, but also on their
practical implementation. As a result, the new stage of post-conflict diplomacy in the South Caucasus is
characterized by a more flexible, multifaceted and result-oriented approach. The successful development
of this stage is of crucial importance for ensuring lasting peace and stability in the region and acts as an
integral part of the overall transformation of the security architecture.

Turkey's Regional Diplomacy Strategy. Turkey's regional diplomacy strategy in the post-conflict
period in the South Caucasus is characterized by its multifaceted and active nature. This strategy aims to
ensure stability in the region, expand economic integration, and strengthen strategic influence
opportunities based on both historical and political ties and geopolitical interests [7]. One of the main
directions of Turkey's regional diplomacy is the policy of strategic partnership. In this regard, relations
with Azerbaijan occupy a special place and develop on the basis of the principle of "one nation, two
states". Especially during and after the Second Karabakh War, Turkey's political and diplomatic support
had a significant impact on changing the balance of power in the region and shaping new realities. This
cooperation has also manifested itself in the military, energy, and transport sectors, becoming one of the
main pillars of the regional security architecture. Multilateral cooperation formats also occupy an
important place in Turkey's diplomatic strategy. Ankara encourages the creation of inclusive cooperation
platforms in the region. The “3+3” regional cooperation format (South Caucasus countries and
neighboring powers) proposed in this context is aimed at expanding dialogue and cooperation between
Azerbaijan, Armenia, Georgia, Russia, Turkey and Iran. At the same time, economic and energy policy
acts as an important component in Turkey's regional diplomacy. Energy and transport projects
implemented through the South Caucasus strengthen Turkey's role as an energy and logistics bridge
between Europe and Asia. In this regard, Turkey actively participates in promoting regional integration,
thereby ensuring its national interests and increasing interdependence in the region. Elements of “soft
power” are also of particular importance in Turkey's diplomacy. This concept was proposed by Joseph
Nye and is associated with Turkey's activities in the cultural, humanitarian and educational fields.
Through the Turkish language, cultural projects, educational programs and humanitarian aid, Ankara
seeks to form a positive image in the region and expand its influence. At the same time, Turkey's regional
diplomacy is characterized by a balanced and pragmatic approach. On the one hand, Ankara continues
to cooperate with Western structures as a NATO member, and on the other hand, it pursues a multi-
vector policy, maintaining relations with regional powers such as Russia and Iran. This creates an
opportunity for Turkey to act as a mediator and balancing actor in the region. At the same time, Turkey’s
diplomatic strategy also faces certain challenges. The clash of interests, geopolitical competition and, in
some cases, political distrust in the region require additional diplomatic agility for Ankara. Nevertheless,
Turkey continues to pursue a flexible and adaptive policy, taking into account the current realities [7].
As a result, Turkey’s regional diplomacy strategy in the South Caucasus is a comprehensive approach
consisting of a synthesis of military-political cooperation, economic integration, multilateral platforms
and soft power elements. This strategy plays an important role in the formation of a new security
architecture in the region and contributes to strengthening the prospects for stability and cooperation in
the post-conflict period.

Regional Integration and Geoeconomic Diplomacy. In the post-conflict period in the South
Caucasus, regional integration and geoeconomic diplomacy have become one of the main pillars of the
security architecture. The growing role of economic factors in modern international relations pushes
states to expand their influence not only through political and military, but also through economic
instruments. In this regard, the geoeconomic approach in the region acts as an important tool for
strengthening peace and increasing interdependence. In particular, the new realities that emerged after
the Second Karabakh War have made the restoration of economic and transport relations in the region a

priority issue. The initiatives put forward by Azerbaijan to open transport corridors, expand transit
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opportunities and develop energy projects serve to accelerate regional integration. These processes are
not only limited to creating economic benefits, but also give impetus to the normalization of political
relations. Energy security occupies a special place within the framework of geoeconomic diplomacy. The
South Caucasus region is of strategic importance in terms of production and transportation of energy
resources. In this context, Azerbaijan's role as an energy exporter and transit country increases its regional
and global importance. Expanding cooperation with the European Union through energy projects
strengthens both economic and political integration. Another important direction of regional integration
is the development of transport and logistics relations. The expansion of the East-West and North-South
corridors deepens economic cooperation between Azerbaijan, Georgia and Turkey and makes the region
an important part of international trade routes. This accelerates the integration of the South Caucasus into
the global economic system. At the same time, geoeconomic diplomacy reduces the risks of conflict by
increasing interdependence between states. Potential economic cooperation opportunities between
Azerbaijan and Armenia can contribute to the normalization of political relations in the long term. This
approach can be assessed as a practical application of liberal-institutional theory. At the same time,
regional integration processes also face certain difficulties. Political distrust, infrastructure differences
and competition from foreign actors can prevent these processes from realizing their full potential. In
particular, the interests of Russia, Iran and other powers in the region affect the implementation of
geoeconomic projects. As a result, regional integration and geoeconomic diplomacy play an important
role in shaping the post-conflict security model in the South Caucasus. This approach serves to ensure
political stability through economic cooperation, strengthen interdependence, and integrate the region
into the global economic system. In the long term, these processes can act as one of the main guarantors
of sustainable peace and security.

Multilateral Diplomacy and Balancing. In the context of the transformation of the post-conflict
security architecture in the South Caucasus, multilateral diplomacy and balancing policies have become
one of the main behavioral models of states. The geopolitical complexity of the region and the clash of
interests of various power centers force countries to implement multi-vector diplomatic strategies, not
unipolar ones. Multilateral diplomacy involves the participation of several actors in international
relations on the same platform in the decision-making and negotiation process. This approach is
especially evident in initiatives aimed at ensuring peace and stability in the South Caucasus through the
mediation of the European Union, the OSCE and other international institutions. These formats play an
important role as platforms in terms of conflict management and confidence-building. At the same time,
multilateral diplomacy in the region is not limited to international organizations, but also includes
mechanisms for joint cooperation between regional actors. Dialogues conducted on various platforms
between Azerbaijan, Armenia and Georgia are a key component of this process. At the same time, the
participation of regional powers such as Russia, Turkey and Iran further complicates the structure of
multilateral diplomacy. Balancing policy is a model of strategic behavior aimed at maintaining the
balance of power in the security environment of states. According to the neorealist approach, states either
increase their internal power or carry out external balancing through alliances and partnerships to reduce
potential threats [9]. In this regard, Azerbaijan's strategic cooperation with Turkey and, at the same time,
relations with various international actors serve as a practical example of balancing policy. The change
in the balance of power in the region after the Second Karabakh War has further increased the relevance
of balancing policy. New geopolitical realities are pushing states to build more flexible and multi-level
diplomatic strategies. In this context, both regional cooperation and balancing relations with global
powers are of particular importance. Multilateral diplomacy and balancing act as two important
mechanisms that complement each other. Multilateral platforms create conditions for dialogue and
cooperation, while balancing serves to maintain stability in the security environment. This synthesis plays
a decisive role in the formation of a new security architecture in the South Caucasus. Consequently, to

ensure lasting peace and stability in the region, states should expand cooperation opportunities through
0® “MexyHapoHbIN HayYHO-UccaeoBaTenbcKu neHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 [TOJIMTOJIOTUA
2024 -5.99 POLITICAL SCIENCES

multilateral diplomacy, while at the same time managing security risks through a balancing policy.[11]
This approach creates conditions for the formation of a sustainable and adaptive security model in the
complex geopolitical environment of the South Caucasus.

The Role of Diplomacy and Integration in the Security Model. The new security architecture
that has emerged in the post-conflict period in the South Caucasus is characterized by the increasing
influence of diplomacy and regional integration factors. Unlike traditional military-political security
approaches, ensuring stability and peace at the modern stage is more associated with institutional
dialogue, economic interdependence and integration mechanisms. Diplomacy acts as the main tool for
conflict management and building mutual trust in this model. In particular, the new realities that emerged
after the Second Karabakh War have led to the intensification of direct and intermediary diplomatic
channels between Azerbaijan and Armenia. This process is aimed at specific results such as border
delimitation, peace treaty initiatives and the opening of communication lines. At the same time,
diplomacy is no longer carried out only within the framework of bilateral relations, but also through
multilateral platforms. Institutions such as the European Union and the OSCE play an important role in
shaping an environment for dialogue in the region, promoting confidence-building measures and
strengthening normative frameworks. This further strengthens the institutional foundations of the
diplomatic process. Regional integration forms the economic and structural pillars of the security model.
The opening of transport corridors, the expansion of energy projects and the development of trade
relations reduce the risks of conflict by increasing interdependence between Azerbaijan, Georgia and
Armenia. This approach is assessed as a practical manifestation of liberal-institutional theory. Integration
processes also create conditions for the region to be more deeply integrated into the global economic
system. Through energy security and transit opportunities, the South Caucasus is becoming an important
part of international trade and logistics networks. This not only increases the strategic importance of the
region, but also strengthens the motivations for cooperation between states. However, diplomacy and
integration processes also face a number of challenges. Political distrust, the lingering effects of historical
conflicts and the competition of foreign powers can affect the speed and effectiveness of these processes.
Therefore, the sustainability of the security model can be ensured not only by economic and diplomatic
mechanisms, but also by the development of a political will and an environment of trust. Consequently,
diplomacy and regional integration constitute the main pillars of the new security model in the South
Caucasus. The synthesis of these two factors makes a significant contribution to reducing the risks of
conflict in the region, expanding the environment of cooperation, and forming long-term stability.

Conclusion.

Diplomacy and regional integration initiatives in the post-conflict South Caucasus have become
one of the main pillars of the transformation of the security architecture. This process is aimed at
transforming the region from a frozen conflict space into a functional cooperation and transit center. If
diplomatic mechanisms gain institutional depth and integration projects are implemented consistently, a
structural basis for long-term stability in the region can be formed. Otherwise, the intensification of
geopolitical competition can weaken integration initiatives and lead to fragmentation of the security
system.

The transformation of the post-conflict security architecture in the South Caucasus shows that
security in the region is no longer a static situation that can be explained by a single theoretical
framework, but rather a dynamic and multi-level system formed as a result of the interaction of different
approaches. As a result of the analysis, it becomes clear that the logic of the realist balance of power, the
liberal-institutional interdependence model and the Regional Security Complex Theory act as
complementary analytical pillars. The hybrid security model formed as a result of this synthesis allows
for a more complete explanation of the current realities of the region. The new geopolitical situation that
emerged after the Second Karabakh War shows that security is ensured not only by military superiority

and deterrence mechanisms, but also by economic integration, diplomatic dialogue and institutional
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cooperation. In this regard, the behavior of Azerbaijan, Armenia and other regional actors is formed
within the framework of a multi-vector security logic. One of the important results from a conceptual
point of view is that the South Caucasus is no longer a closed conflict zone, but, on the contrary, is
becoming a space of open geoeconomic and geopolitical interaction. In this process, the role of actors
such as Russia, Turkey, Iran, as well as the European Union and NATO further strengthens the multi-
centric nature of the system. Another important conceptual result is related to the expansion of the
concept of security. Security is now determined not only by the military defense capabilities of states,
but also by non-traditional areas such as energy, transport, cyberspace and economic stability. This forces
the states of the region to move to more complex models of governance and strategic alignment. As a
result, the transformation of the security architecture in the South Caucasus is not a linear, but a multi-
sectoral and phased process. The conceptual conclusion of this process is that lasting peace and stability
can be achieved not only through the balance of power, but also through a synthesis of integration,
diplomacy and institutional cooperation. Thus, the future security model of the region is adaptive, multi-
level and hybrid in nature.
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«VIBECODING K9HE NO-CODE: TEMIPKOJI MAMAH/IBIFBIHA APHAJIFAH
KEKE KOCBIMIITIAJAP MEH TPEHAXKEPJIEP ’KACAY»

AXMETOBA AHAP BAPJIBIKKbI3bI
JIMpeKTOpABIH OKY-0HIpiC AKYMBICTaphl KOHIHIET1 OpbIHOAcaphI
Keibutopa o6sbickl Kazanel aynansl OWTexe OU KeHTI
«Kazansl KemiK-TeXHUKAIBIK KOFaphl Koswiemkiy KMKK

CAPTAWM AUT'YJI BAYBIPKAHKBI3bI
ApHayBI TIOH OKBITYIITBICHI
Ke3putopna o6meickl Kazansl ayiansl OiTeke Ou KeHTI
«Kazanpl KemiK-TeXHUKAIBIK KoFaphl Kojute Ky KMKK

CAJIBIKOBA AUTEPUM TABBICBEKOBHA
OHipicTik oKy mebepi
Kebutopaa o6sbicer Kazaner aygansl OWTeke OM KEHTI
«Kazarsl KemiK-TeXHUKAIBIK KOFaphl Kosuiemkiy KMKK

Anoamna: Maxanada memipicon MamaHobiebl OOULIHWA OIIM ANYWbLIAPEA APHALRAH
JdHCeKeMEeHWIK KOCbIMuaniap Mmen mpenasxcepaepoi azipaeyoeci Vibecoding owcone No-code
MEXHONI02UANAPBIHBIY POl Kapacmulpuliadvl. Aemop 6azoapiamanayovly Kypoeni CUHMAKCUCIHEH
JKU-6az0apnanzan apxumexmypaza keutyoiy muimoinicin Hezizoetldi. Temipowcon canacvinoadvl
mexHuKanvly npoyeccmepoi 6usyandvl mooeavoey, STEAM ocone CLIL adicmemenepin
UHmMezpayusIay apKblivl 60IAUAK MAMAHOAPObIY KICIOU KY3blpemminieih apmmuipy Hoa0apbl
YCHIHBLIRAH.

Tyiin co3dep: Vibecoding, No-code, memipowcon mamanowievl, mpenasiceprep, STEAM,

yughpvlk Oinim bepy.

Annomayun: B cmamve paccmampueaemcs ponv mexwnonoeut Vibecoding u No-code 6
paspabomke NePcOHANbHBIX NPUNONCEHUN U MPEHAXNcepo8 OJisl CIYOEeHMO8 HCeNe3HOOOPONCHBIX
cneyuanvHocmeu. A8mop 060cHo8bi8ACM IPDEKMUBHOCTIL NEPEX0Od OM CLOHCHO20 CUHMAKCUCA
npocpAMMUPOBAHUsl K apxumexkmype, opuenmuposannou Ha HHU. Ilpeonoscenvt cnocodul
nosvlulenus NpoPecCUOHANbHBIX KOMNEmeHyull OyOyuwux Cneyuaiucmos uepes 6U3yaibHoe
MOOenuposanue mexHu4ecKux npoyecco8 8 Hceie3Ho0O0POIHCHOU OMPAciu, a MaKxHce UHMeSpayuio
memooux STEAM u CLIL.

Knroueswie cnosa: Vibecoding, No-code, scene3nooopooichas cneyuaibHOCms, mpeHaxicepbl,
STEAM, yugposoe obpazosanue.

Annotation: The article explores the role of Vibecoding and No-code technologies in
developing personalized applications and simulators for students in the railway field. The author
substantiates the effectiveness of transitioning from complex programming syntax to an Al-driven
architectural approach. It suggests ways to enhance the professional competencies of future
specialists through the visual modeling of technical processes in the railway industry and the
integration of STEAM and CLIL methodologies.

Keywords: Vibecoding, No-code, railway specialty, simulators, STEAM, digital education.

Mewmneket 6acmbickl KacsiM-Komapt TokaeB o3iHiH xanbikka JKonmaynapeiaaa: «bisre IT-
MaMaHJAapMeH KaTap, HU@PIbIK JaFAbLIapAbl MEHIepreH kaHa OybIH HHKeHepJiepi MeH
TeXHUKTePi ayanail KaxeT. bosamakra nuu@pJabIK TeXHOJIOTHAJIAP IKOHOMUKAHBIH 0apJIbIK
€aJ1achbliH, COHBIH ilIiH/Ae KOJIK-JIOTMCTHKA 0aFbIThIH TY0ereili e3repreai», — 1en aTan ©TKEH
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OomnateiH. [Ipe3uICHTTIH OCBI CTPATETHSUTBIK OAFBITHIH OACIIBUIBIKKA ajla OTHIPHI, Ka3aabl KeJtik-
TeXHUKAJIBIK KOFApPbl KOJLIeIKI 0a3achlHIa TEMIPKOJI MaMaHABIKTAPhIH OKBITYJIBIH MYJIEM
’*aHa (OpMAaTHIH EHT13yaeMi3.

Kazipri Tanma TeXHHKaJbIK OlI1iM Oepy canmachl TyOereisi nudpiaslK TpaHchopmarusHbl
OactaH Kemryae. Ocipece, TEMIPKOJ KOJIri CUSKTHI )KOFaphl TEXHOJOTHUSIIBIK KOHE KayiNCi3aiKTi
TaJar eTeTiH MaMaHbIKTap OOUBIHIIIA Kaapiiap Aaspiayaa J9CTYPIIl OKBITY 9/IiCTepl KETKUTIKCI3MIK
taubiTyga. Ochl opaiina, Ka3zaabl KeJik-TeXHHKAIBIK KOFapbl KOJLIEMKI 0azacsiHaa Oonamax
TEMIpPKOJ MaMaHJAPBIHBIH KOCiOM KY3BIPETTUIINH apTThIpy YIIiH jkacaHael uHTemniekt (JKN)
MYMKIHIIKTEpiH, COHBIH imiHae WHHOBAIMUIBIK Vibecoding (Baiit0koaMHT) TYKBIPBIMIaMaChIH
€HT'13y ©3eKTi Macesie OOJIbIN TaObLIabl.

Vibecoding — Oy OarmapinamanayablH —KypAelli CHHTAaKCHCIHE €MeC, HW/ISSHbIH
apxuTekTypacbiHa xoHe JKM-MeH TaOuru TijnAeri KOMMYHHUKAIMSIFA HETi3leNreH Tocul. by
TEXHOJIOTUSI CTYJEHTTEpre KOA Ka3yAblH KHBIHIBIKTapblHA OereiMei, TeMip>KOJI MpOoLeCTepiHiy
JIOTUKACHIH TEPEH TYCIHYTE JKOHE 63 OETiHIIIE IIaFbIH TPEHAXKEPJIEp MEH KOChIMIIIaNap KypacThIpyFa
KOJT aIlIajbl.

byn wmakamama neKUMANBIK MaTepuaiiapibl HHTEPAKTUBTI (opmaTka Kellipy KOHE
MPAaKTUKAJBIK TamnceipManapasl  «No-code» Kypaimapbl apKbUIbl TapTBIMABI TYpIE YCHIHY
omictemeci KapacTeIpbuTajibl. bi3fgiH MakcaTbIMBI3 — TEMIpXKOJI MaMaHABIFBIH OKUTBHIH
CTYACHTTEpre KypZelli TeXHHKAJBIK cyi10amap MeH HycKayibslKrapasel JKM kemeriMeH kacairaH
BU3YaJIJIbl CUMYJSTOpJIAp AapKbUIbl TYCIHIIPIN, OKY HPOLECIH KbI3BIKTBI opl HOTIDKENl eTy.
Ocpinaiima, «IuQpPIbIK TEMIPXKOIMBD MNPOQUIIH KaJbIITACTBIPY apKbUIbl CTYACHTTEPIIH
HapbIKTaFbl 09cekere KaOUIeTTUIINH apTThIPYbIH jKaHa TeTIKTEPiH YChIHAMBI3.

Herisri 6eJim: «Temip:koa AD» — nHHOBaAIUAJIBIK 0l1iM Oepy miiaTdopmacsl

Kaszainsl keik-TeXHUKaJBIK )KOFapbl KOJJIEDKIHIH OKY MpolieciHe eHriziiren « Temipxxkon Al»
xko0acel — Oy OoJsamak TeMip KOJIIIbUIapIbl 3aMaHayW TEXHOJOTHSJIAP apKbUIbI Jaspiayra
apHanFaH Oipereil uudpaslk mwiardgopma. JKoOaHbIH HETi3I1 €peKIIeNiri — KypAeal TeXHUKAIBIK
TeopusiHbl xacaHabl UHTEINEKT (Al) xone No-code KypannapblHbIH KOMETIMEH KapamabiM api
TapThIMABI (hOpMATTa YCHIHYBIH/IA.

[TnardhopmaHbIH KYpBUIBIMBI CTYACHTTEPre TEMIip)KOJI CaJlaCHIHBIH KBIP-CHIPHIH KEIeH i
TYpAE MEHTEPYTre MYMKIHIIK OEpETIH TOPT HETI3T1 OJIOKTAH T

1. UnTepakTUBTI Jekuusaap 6J0rel: MyH/1a TEMIp>KOJI KOTITTHIH KaJIIbl CUIIaTTaMachIHAH
6acran, JOKOMOTUBTEPAIH KYPBUIBICHI MEH IONBI3 KO3FaJIbICHIH Oackapy >XyHenepiHe neHiHri
OapJIbIK TaKBIPBINITAP KaMThUTFaH. JIeKiusap kaid MoTiH emec, Al WHTerpanvsuIanFaH BU3YaJI bl
MojnenbaepMeH JkoHe No-code Heri3iHAeri aBTOMATTAHIBIPBUIFAH €CENTey KecTelepiMeH
OaiipiThutFaH. bysl cTyJeHTTepre JIOKOMOTHB MapaMeTpiiepiH ecenTey CHSKTBl KypAedwi
TarchIpMaap/bl MPaKTHKA KY31H/E KEHUT OpbIHAayFa MYMKIHIIK Oepei.
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TemipXon KeniriHin Xanns CUNATTaMack

Nexymn maxcarse:

Herisri TaxeipunTap:

JIoKOMOTHETEP MEM NOABIKHON Kypam

Macangst MHTEARSKY XINE TEMIPIKOA TEXHONOTMAAAPLI

WY& NGHE WONAYUILI TACHIMAN LI

P ———

2. UHTeJuIeKTYya 1Bl TeCT KyHeci: OpOip JeKuusgaH KeiiH CTyJeHTTep ajFaH OuTiMaepiH
MHTEPaKTHBTI TECTTEP apKbUIbl Tekcepe anazsl. [Inardopmana sxayantapbslH JYpBICTBIFBI OipJeH
TeKcepuin, Kate xioepunreH xaraanaa Al Tycinaipmenep 6epeni. by oKymibIHBIH 63 KaTeciH coi
COTTE TYCiHIN, MaTepHaJ/ibl TEPEHIPEK MEHI'€pPYIHE CETITIr1H THTi3e/.

Temipmon Kenirisin Herisri ApTRIKWLLIBI B XAHASHT

Crpewantis; aywicy He yulin KONABHMIAANT

Korapm
TOMELS SKUAAD MRS SPTTIDY

) KyK comepriustini wen THisaajiri
Toutsas Gip 2ORAAH EXIHILI KON JYLICTURY

3. CuTyauusJIbIK CYpaKTap MeH cUMYJsITopJjap: TeMip»oJ camachlHIa Kayinci3miKk —
Oactel OachiMabIK. COHABIKTaH »Xo00aJa TOTEHINE >KaFlaiiap, TEXHUKAIBIK akKaylap >KOHe
KaylIci3IIK TeXHUKAchl OOWBIHILA IIbIHANBI >KaFdaillapra HEri3JleNireH clueHapuiiep OeplireH.
Crynentrrep «Iloiib3abIH axbIpayb» HeMece « TeXHHMKaNbIK akay» CUSKTHI xkarmaitnapaa KU-aig
KOMETIMEH AYPBIC IIEINM KaObUIIaI YHpEeHel.

Cutyauyun N21: Xonpa Gerge 3arvap

Curyaymna N22: /IoKOMOTUETIH KOIFANTKBILILI 0N KANAL!

4. Vibecoding :xone No-code memimaepi: )KobansiH 6acTsl HHHOBaIusCkl — Vibecoding
TexHoyorusickl. O apKpUTBI CTYJIEHTTEp OarmapiaManay TiliH TepeH Oinmece ae, Al kemerimeH
TEMIPIKOJI JKAOJBIKTAPBIHBIH aKayJapblH BHOPAIUSIIBIK JIEPEKTEP AapKbUIBI aHBIKTAYAbl KOHE
©3/IepiHEe KaXeTT1 MIaFrblH HUQPIBIK Kypangap/ bl (4eK-IUCTEP, ECENTETIITED) Kacay bl YHPEHE .
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Kopeita aiitkanna, «Temipskon Al» x00ackl OKy TpOIECIH KBI3BIKTBI OWBIH HEMEce
MHTEPAaKTUBTI TaxipubOere aiHamabipansl. byn Tek OumiM Oepinm KaHa Koiimail, cTyaeHTTep.i
UG PIIBIK AQYIPAiH TalanTapblHa Cail, )KOFaphl TEXHOJOTUSIIBIK MAMaH PETIH/IE KaJIBIITACTHIPA B,

JacTypJi 91ic meH MHHOBAUSIJIBIK TeXHOJorusisiapabiy apaxkiri: Here Vibecoding
THiMAL?

ApHailbl MOHIEpAl, ocipece TEeMIPXKOJ CalaChlHbIH TEXHHUKAJIBIK MOIYJBIAEPIH OKBITY/a
JOCTYPJIL QIICTEP Y3aK YaKbIT OOWBI ©3 THUIMAUILH KOpceTin Keyi. Aaiina, Kas3ipri «uudpibk
ypraKky YUIiH OYJ1 9AiCTepIiH MEeKTey Il TYcTapbl aKpiH OifiHe 6acTabl. JJocTyp:ii oKbITy KeOiHe
TEOPUSITBIK CHUTIATTa OOJIBIT, CTYICHTTEPre TEK JalbIH CXeMallap MCH HYCKAYJIBIKTApIbl JKaTTayFa
Herizaeneni. MyHaarsl 6acTbl Mocelle — CTYACHTTIH MacCUBTI OaKbUIayIIbl periHae Kamysl. O
KYPJENi TeMIipXKOJI KYHElIepiH TEeK CypeTTepleH Kepemi, 0ipaK OHBIH JKYMBIC iCTEY HPUHIIMITIH
«ce3iHe» aaMaubl.

An Vibecoding :xone No-code HeriziHIeTI WHHOBAIMSJIBIK OMICTIH IOCTYPJi OKBITYJIAH
TyOeTrei albIpMaIIbUIBIFbI — OHBIH HHTEPAKTHBTIIIN MeH KoJiKeTiMaitirinme.

1. Teopusanan — IlpoanykTuBTi ic-opexerke: Erep pgoctypini cabakra CTyAEHT
JIOKOMOTHUBTIH TEXHHKAIbIK CHUIATTaMachlH JIONTepre Kkasbim  anca, «Temipxon Al»
aTdhopMackiHia 01 BaWOKOIUHT apKbUIbI COJI IOKOMOTHBTIH KYMBIC 1CT€Y MOJIEIIH 63 KOJBIMEH
(xon1 xa30aif-aK) «KYpacTBIPBID) MIBIFaAbl. BYJl CTyI€HTTIH pOliH «ThIHAAYIIBIIAH) <OKacayIIbIFay
(creator) e3reprei.

2. lllpirpingap MeH Kayincizaik: HakTel Temip:kosl MONMUTOHIApBIHAA HEMece KbIMOaT
TpEHaXepIIepe TOKIPUOE Kacay YJIKEH peCcypCcTapibl Tallal eTe/l JKoHEe KayircCi3IiK ToyeKenaepi
xorapbl. No-code Kypanaapsl apKbUIbl >KacaldfaH BHPTYalAbl TpPEHaXKepiep Ke3 KelreH
cMmapthoHaa Hemece HOyTOykTe KospkeTimai. CTyIeHT KaTelneckeH KyHHIH e3iHnme, KW oran
KaTeciH OiplleH TYCIHIIpin, MporecTi KalTtagaH OactayFa MyMKIHIIK Oepeli. by OKBITYIbIH
KomokeTiMALTITiH 100%-Fa apTThIpajsI.

3. Kypaeainiktin axoiiblaysl: JlocTypni oxicte IT-TexHonorusmapabl KoJJaHy YIIiH
Oarmapnamaniay TUIAEpiH Olly Tanan eTuieTiH. byl TeXHUKaiablK MaMaHJIbIK CTYAEHTTEpl YILIIH
KOCBIMIIIA KHBIHBIK TYABIPATIH. AJT BAHOKOIUHT OYJI TOCKAYBUIIBI allblll TacTaAbl. EHAL CTyAeHT
o3 uzescsiH JKW-re Taburu Tiae cunarran 0epy apKbUIbl-aK KYMBIC 1ICTEUTIH HUQPIIBIK OHIM ana
anajpl.

TemeHzeri KecTe OChl €Ki 9JIICTIH OACThl AaWbIPMAIIBUTBIKTAPBIH alKbIH KOPCETE/1:

[TaccuBTi KaOBUTIAYIITBI bencenni xacayuisl (Creator)

OKyJbIKTap, MIakaTTap KU, moOunbai kockimimanap, Al-
yaTTap

Tek aynuTopusiia HeMece Kes xenren xepae (24/7

3epTXaHaja cMapThoHa)

OKBITYIIBI TEKCEPTCHHEH KEHiH KU apkpuist ne3ne (Real-time
feedback)

Teopusiablk 0171iM STEAM >xoHe KoigaHOaIbI
uiemimaep

Ochutaifiia, apHaiibl TOHAEP/Il OKBITYa BAOKOIMHTTI KOJIIaHy O151iM Oepy/IiH canachklH FaHa
€MEC, OHBIH CTYJICHTTEp YIIiH TapThIMABUIBIFBIH Ja apTThipansl. byn omic Kazambel kemmik-
TEXHUKAJIBIK KOFaphl KOJIIEHKiHIH 3amManayu [ T-ctangaptrapra caii 61iM OepyiHe Heri3 00Jajbl.
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«TEMIPXOJI TOTUCTUKACBHI )KOHE ' KACAH/IbI UHTEJIVIEKT:
KAHA BYBIH MAMAHJIAPFA APHAJIFAH BAYBITTAP»

TAJKUMYPATOBA BAKBITI'YJIb AIMMBAEBHA
ApHayJbl TIOH OKBITYIIBICHI
Keibutopa o6sbickl Kazanel aynansl OWTexe OU KeHTI
«Kazansl KemiK-TeXHUKAIBIK KOFaphl Koswiemkiy KMKK

CMAMJIOBA AM3AT YPITIATEEKOBHA
ApHayJIbl TIOH OKBITYIIBICHI
Ke3putopna o6meickl Kazansl ayiansl OiTeke Ou KeHTI
«Kazanpl KemiK-TeXHUKAIBIK KoFaphl Kojute Ky KMKK

MYXAHIOBA JISI33AT BEKTAEBHA
ApHayJIbl TIOH OKBITYIITBICHI
Keizputopna o6msicel Kazansl ayiansl OiTexe 61 KeHTi
«Kazarsl KemiK-TeXHUKAIBIK KOFaphl Kosuiemkiy KMKK

KOHAKBAEBA AHAP PBICBEKOBHA
ApHayJIbl TOH OKBITYIIBICHI
Kei3putopna o6meickl Kazans! ayianel OlTeke OM KEHTI
«Kazamnsl KemiK-TeXHUKAIBIK K0Faphl Kosuiemkiy KMKK

Annomauyun. bByn maxanaoa Kaszakcman memipiconbiHOAbl 8A20H WAPYAULBLIbIZbIHbIH
yugpprany dncazoativinoazel e3eepicmepi Kapacmulpuliaosl. Kacanoer uumennexm, IoT owcone
ANObIH aNa aKay aHblKmay CUsKMbl MeXHOL0SUSLIAPObIH HCYMbICULLL MAMAHOAP2A KOSIMbIH JCAHA
MAnanmapwvl CapaiaHsvin, Kasipei 3aMaH MAMaHvlHuly Oetneci cunammanaovl. ConviMen Kamap,
Kaopaapowvl Kauma 0asapaay, aieymMemmik dcnekminep J#cane HaKmol Mblcaiiap maidanaosi.

Kinmmik ce30ep: sacon wapyawwliviesl, yugprandvipy, sxcacanovl unmeniexkm, 10T, anovin
ana aKkay aublKmay, memipicoi, HCYMblCulbl MAMAH.

Aunnomayusn. B cmamve paccmampusaromces uzmenenus 6 6aconHom xossaicmee Kazaxcmana
8 YC08UAX Yyughposuzayuu. Anaruzupyromces Hogvie mpebo8anus K paboyum CHeyuaiucmam 6 Cessu
C BHeOpeHueM MexXHON02Ull UCKYCCMBEeHH020 unmeniekma, Mnmepuema eeweti u npeouKmuHou
ouacnocmuxu. Taxoce 3ampazusaromecst 80Npocsvl nepeobyueruss Kaopos, CoyuUaIbHble ACNeKmsl U
NpUBOOSIMCS peaibHble NPUMepbl.

Knrouegvie cnosa: saconnoe xossaicmeo, yugposuzayus, uckyccmeenuwli unmeniekm, loT,
npeOUKMuUBHoOe 00CIYIHCUBAHUE, JHCeNle3HAsE 00Po2d, PAOOYULL CHeYUaTUC.

Annotation. This article examines the transformation of Kazakhstan's wagon maintenance
sector in the context of digitalization. It explores the new requirements for technical specialists due
to the implementation of Al, loT, and predictive maintenance technologies. The paper also discusses
workforce retraining, social implications, and real-world examples.

Key words: wagon maintenance, digitalization, artificial intelligence, IloT, predictive
maintenance, railway, technical specialist.

TeMmipxos Kemiri — emiMi3lliH SKOHOMHUKAJBIK AaMybIHBIH Heri3i. COHFBI KbLIAAPbI
UG pIaHIBIPY YAEpici TEMipkKoa HH(PPAKYPHUIBIMBIHA, COHBIH ILIIH/IE€ BaroH MapyallbUIbIFbIHA 12
adTapJIBIKTail ocep eTyne. by esrepicTep KyYMBICIIBI MaMaHIAPAbIH KociOu OEHHECIH kaHala
KBIPBIHAH KapacThIPYy/IbI TaJlall eTeIl.
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ByriHri TaHma Keik jKOHE JIOTUCTHKA CallaChl TEXHOJOTHUSIIBIK JKaHFBIPY Ke3eHiH OacTaH
OTKEPIN KaThIp. OcCipece TeMipKoJ canackiHaa kacannbl naTeiekT (OKU), Big Data, uatepuer
3artapsl (IoT) xoHe aBTOMATTaHABIPBUTFAH OacKapy Kykenepi KeHiHEH eHrizimyae. MyHbIH 0opi
YKYMBIC TIPOIIECTEPIH OHTAMIAHABIPHII, afaMu (GaKTOp TOYEKEIH a3aiTyFa, THIMAUTIKTI apTThIpyFa
OarpITTanFaH. byn e3repictep jkaHa OybIH TEMipXOJ MaMaHAAapblHA KOMBUIATHIH TaJllaTapAbl Ja
KAHFBIPTHII OTBIP.

Baron mapyambuieiFbel canackiHAa UUGPIBIK TEXHOJOTHSUIAPIBIH €HTI31TyiHIH KYMBICIIEI
MaMaHJapra KOATBHIH JKaHa TaJlalTapbIH aHBIKTAI, OONalIaK K9ciOu 1aMy OarbITTapblH aiKbIHAAY.

3epTTey MakcaThl: BaroH MIapyalllbUIBIFBI cajachlHAa UUQPIBIK TEXHOJIOTHsIApIAbIH
€HT13UTy1HIH KYMBICIIBI MaMaH/IapFa KOSTHIH JKaHa TajalTapblH aHbIKTaIl, OoJalaK Kocion gamy
OaFpITTapBIH AlKBIHAAY.

3epTTey OapbIChIHIA AHATUTHUKAIIBIK LIONMY, OTAHMABIK JKOHE XallbIKapallblK TKipuOenepi
CaJIBICTBIPY, HOPMATHUBTIK KYKATTap bl TAIIAY, XKOHE HAKTHI IENOJIapAbIH U(pranappy OOibIHIIA
JKYPTi3reH ic-1apanapbliHa KaTHICTBl MAIMETTEP KOJAAHBUI/IBI.

3epTTey HOTIDKENEPi JKOHE OJIap/Ibl TaJIay:

- Baron mapyamsimeireiaga [oT, XKW (AI) xone Predictive Maintenance cexini
TEeXHOJIOTHsIIap OEJICeH Il CHTI3TYE;

- JKympicmiel MaMaHAapra TEXHHKAIBIK OuTiIMMEH KaTap, HHQPIBIK CayaTThUIBIK,
NEePEKTEPMEH KYMBIC 1CTEY KaO1JIeTl CUSKTHI )KaHa JTaFIblIap KaXeT;

- Kenteren enaipicTik yibIMAap Jkac MaMaHAapAbl Jaspiay KoHe ToxipuOeni
KbI3METKepJiep/li KaliTa OKbITY OaFbITBIH/AA KYMBIC i1CTEYE.

TemipkoN TOTUCTUKACHI — JKYK TEH JKOJIAayIIbUIapAbl yaKbITBUIBI, KAayilci3 »oHE YHeM/Il
TYpAE XETKI3yJl KaMTaMachl3 €TeTIH KypJeni kyihe. bypbiH Oy caiajga KeITereH >KYMbICTap
KOJIMEH, KaFa3 »Y3iH/Je OpbIHIaJIaThiH Ooyica, OYTiHAE 3aMaHayd TEXHOJOTHSIIAPIBIH apKachlHAA
MBIHa/al e3repictep Oailkamaabl:

-KosranbicThl aBTOMaTTBI Oackapy >Kyienepi eHrisutyne. byn xylenep mnoibzaapabiH
KO3FAJIBICBIH HAaKTBhl YaKbIT PEXUMiHIE OakKbUlayFa, KBUIIAMIBIK II€H HHTEPBaJIbl PETTEyTe
MYMKiHIK Oepeni. HoTmxecinae anaT Kaymi a3aibln, NOWBI3AapIbIH KEUIIryl KbICKapaIbl.

-Iludpaslk JOrUCcTUKANBIK MIaTdopManap apKbUibl )KYK aFbIHIApbIH OakblIiay MYMKIHAIT
apttel. 3amanayn TMS (Transport Management System) xyienepi KYKTEpIiH KO3FaJbIChIH
OacelHaH COHBIHA JeWiH 1Tudpasl Typae Oakbulayra MyMKIiHAIK Oepexni. JKenenrtymi MeH
KaOBUTIAYIITBI TAPAIl KYKTI Kaiia eKeHiH, KaHJal Kyi/ie KeJe >KaTKaHbIH OHJIAH KOpe alajibl.

- Baronnapra opnateuiran GPS xone [oT kypwinFbliap *KYKTIH HaKThl OPHBIH OakKbUIayFa
KOMeKTecei. ©Op BaroHfa OpPHAJIACTBHIPBUIFAH JAaTYUKTEP OJKYKTEpAiH OpHalacKaH KepiH,
TeMmreparypa, Iipul, BUIFAIIBUIBIK CEKUII KOPCETKIMITEPiH OJIIen, aKmapaTrThl olepaTopra
xi0bepeni.

- DREKTPOHABIK KY)KAaT alHAJIBIMBI €HT131Ty1e. ByphIHFbI Kara30aCcThUIBIKTBIH OpHBIHA €HJI1
KYKKYKaTTap, KeJiciMIapTrap MEeH ecenrtep apHaiibl miatdopmanap apKblIbl 3JIEKTPOHABI TYPAE
pOCIMIIEII, YaKbIT YHEMISTETI.

- CypbinTay CTaHUMSJIApBIHAA aBTOMATTAHABIPBUIFAH JKyHenep KOJAaHblIa OacTaibl.
[NoitbI3napapl O6areiTTap OOMBIHIIA aBTOMATTHI TYpAE 0eily, BaroHAApAbl PETTEy JKOHE MOMbI3aap
KYPaMBbIH KaJBIITACTHIPY )KYMBICTApBI €H/I1 aJaMHBIH TiKeJIeH KaThICYBIHCHI3 )KY3ere acya.

- Taceimanmay yzaepici OoifbIHIIIa OOMKaM jkacay MYMKIHAITT apTThl. JKacaHIbl WHTEIUICKT
xoHe Big Data apKbUThl MOMBI3AAPABIH KEIITY BIKTUMAJIBIFBL, )KYK TaChIMAIIayAaFbl TOyEKeIIep
aJJIbIH ajla eCeTnTeNilN, KaKeTTl MenIiMIep YaKbITbUIbI KaObLIIaHa b,

OchiHBIH 0opi TEMIpKOJI JIOTUCTHKACHIH 3aMaHayW, THIMII JKOHE Kayilci3 canara
aitHangeipyna. CoHbIMEH Katap, Oyn yphictep ’kaHa OYbIH MamaHIaplaH TeK TEXHHKAJbIK
TarapuIap eMec, U PIBIK CayaTTHUIBIK TIEH JOTHCTUKANBIK OiIay KaOlleTiH Tajar eTe.

XKacanapl HMHTENNIEKT — aJaM MMUBIHBIH KeiOip kaOinmeTrrepiH (Tangay, Oomkay, MIEIIIM
KaObUIay) MalIMHAJAP apKbUIBI iICKE achIPAThIH TEXHOJOTHWA. Temipkon joructukacwkiHmga KN
MbIHA OaFbITTapa KOJJaHbLIa bl
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- MapupyTThl 60Kay jkoHEe OHTAWIaHIBIPY: Kald OaFbIT THIMII, Kail cTaHIMsAIa Kigipic 6ap,
MyHbIH 0opin KU ecenreiini;

- J)KyK meH BaroH arbIHAApBIH PETTEY;

- Axkaynel anapiH ana Ooimkay (Predictive Maintenance): XKW TexHUKaNbIK aepeKTepAl
Tanjan, OoJjamaKTa Kaii BaroH/1a akay TYbIHIAUTHIHBIH €CKePTEe/Ii;

- Konaymslnap arplHBIH 6acKapy »koHe OMJIET CaThUIBIMBIH O0JIKaY;

- Jloructukanplk menrMaepai aBTOMATTHI TypJie KaObuiay.

MyHzail TexHoJIOrus1ap ajziaM eHOEeriH TOJIBIK ajJMacThlpMaiizibl, OipakK >kac MaMaHAapAbIH
YKYMBICBIH KCHIJIIETE 11 ’KOHE CalachlH apTTHIPAIbI.

Kaszipri Temip>koi JIOTHCTHKAchl JOCTYPJII TEXHUKAJBIK OUIIMMEH IIEKTeIMEH/I.
ABTOMATTAaHBIPBUIFAH XYHenep MeH HUQPIBIK memimaep OelceHal eHTi3uIN KaTKaHIBIKTaH,
’aHa OyblH MaMaHJapbl TOMEHAET11el KY3bIpeTTep MEH JaFAbLIap/ibl MEHIepyl THIC:

- Hudpneik cayarTsutblk. Mamangap Typii 6ackapy sxyienepimen (TMS, ERP, ACYXKT)
KYMBIC ICTeH allybl KepeK. Byi sxylenep JKYKTIH KO3FaJlbIChl, BaroHAap/blH OpHajlacybl MEH
TEXHHUKAJIBIK KaFIalbl Typaslbl HAKThI aKIapaTThl Oepe/ti.

- Tanpay sxoHe JorukaiblK oinay kaOineri. JKacaHIbl MHTEIUIEKTIIEH >KYMBIC iCTEreHJIE,
KYHEHIH YChIHFAaH JIEPEKTEPIH AYPbIC TYCIHIN, coJl OOMbIHINIA HIemiM KaObl1Aai aity eTe MaHbI3/Ibl.
MBplIcaibl, MapHIpyTThl ©3repTy, BArOHIApAbl KaiiTa 06y Hemece JKYKTiH KeIliryiHe KaTbICThI I1apa
KOJITaHy.

- Big Data Herizznepi MeH aHaJUTHKa. YJKEH KeJIEMJET1 IEPEKTEPMEH KYMBIC icTey —
OojamaKk MaMaHHBIH Heri3ri KaburerrepiHiH Oipi. OKylIblIap MEH CTYJIEHTTep JepeKTepil
CYPBINTAY/Abl, BU3yaIU3alusl Kacay/Ibl, HET13r1 KOpPCEeTKIITep OONBIHIIA KOPBITHIH/IBI HIBIFAPY /bl
YHpeHy1 Kepek.

- KM xylienepiMeH >xyMmbIc ictey Herizaepi. JKacaHIpl MHTEIJIEKTTIH Kajail >XYMBbIC
ICTEHTIHIH, KaHJall NMPUHIMITEPMEH LIEIM KaObUIJAaNTHIHBIH TYCIHY — OHBI THUIMJI KOJIJaHyFa
MYMKiHIIK Oepexni. byn Oarmapnamanay emec, XM-men Oaiinanbic >kacail anaThlH cayaTThl
naiamanyIb! 00my.

- KoMmMyHMKanus >oHE KOMaHAAIBIK >XYMbIC. TeMip)KOJI JIOTMCTHUKACchIHAA IIENIiMAep
OipHeme OemniM apacbiHAa kemiciieni. COHIBIKTaH MaMaH ©3 OWBIH HAaKThl JKETKi3e allyhl,
e3rejiepMeH OaiiaHbIc opHaTa 01Tyl KaXKer.

- TexnukanslK arbullibiH TiM. KemnTereH 3amanayu Oarjapiamarnap MEH KYpbUIFbUIAP/IbIH
uHTEepdEiici, TEXHUKAIBIK CHUMATTaMalapbl aFbUIMIBIH TUTiHAE. Byn Tijaai kem JereHie Kociou
JeHreiie TYCIHY — MaHbI3/bl apPTHIKIIBLIBIK.

- Y3naikcei3 yiipeHyre naibiaabiK. TexHonorus te3 e3repyae. COHABIKTaH Ka3ipri MaMaH — TeK
0ip pet emec, emip OOMBI O1LTIM anyFa JalbiH agam O0oiysl Thic. OHIAWH KypcTap, TPEHUHTTED,
OHJIIPICTIK TOKIpUOE — O9pi 1€ O3EKTITIT1H KOFAITIANIBI.

Ocbl  garapuIapibl  MEHIEpreH  MaMmMaHAap  TEMIP)KOJI — CaJaChIHAAFbl  LUQPIBIK
TpaHc(hOpMAIMAHBIH O€JICeH/II KaTBICYIIBICHI OOJbIN, Oocekere KaOuIeTTUTikke ue Oonaibl.
Bonamiakra jxyMbIC TEK MEXaHUKAJBIK €MEC, aKbUIJbl IIEIIIM KaObliiai ajgaTblH MaMaHIapAblH
KOJIBIH/Ia OOJIMAK.

Kazakcranna Oyn OaFpITTa KOJUIEDKIEP MEH TEXHUKAJIBIK OKY OpBIHAApHl XaHAa OKY
MOJIyJIBACPiH, MPAKTUKAJBIK TpeHakepiepai enrizinm »xateip. WorldSkills skapeicTapeinga ma
«Temiprkon keiri» 6arbIThl OOMBIHINA ITUGPIBIK MIETiMaep OarataHaIbl.

TemipKoJ JOTHCTUKACBIHBIH OOJamarbkl — TOJBIK aBTOMATTaHIBIPBUIFAH JKOHE >KaCaHJIbI
MHTEJUIEKTIIEH OacKapbulaThiH Kyie. bomkam OoifblHIIA: aBTOHOMIBI MOMBI3AAP (MAIIMHUCTCI3
KO3FJIBIC) JAMHUIBL, JKYK TachbIMajnay TOJBIK IUPPIAHIBIPHUTAIEI, OJOKYCHH apKBUIBI
Oaxpananpl, KW nucnerdyeprnepAiH KOMEKIIiCI pPeTiHIE HAKThl IIEHIM YCBIHAIbI, >KYMBICIIBI
MaMaHIBIKTap/IbIH CHIIATHl ©3repelli — OJIap NEPEeKTePMEH XYMBIC ICTEHTIH TEXHHK MaMaHFa
afiHanampl.

Byn esrepictepre naiibia 0oy yiriH OutiM Oepy Jkyieci 1e, MaMaHAapAbIH Oiiay Kyieci e
&KaHapysl THic. JKacaH[ibl MHTEIJIEKT KypalJapblH NaijjajaHa anaThblH, JOIMCTUKAIBIK MPOLECTI
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TYCIHETIH, TEXHOJIOTHSIMCH €pPKiH JKYMBIC ICTeH aJaThlH MaMaH — €PTEHr1 €HOCK HapBIFBIHBIH
Tanaobl.

3eprrey OapbicbiHna OalkaimraH OacThl ypHicTepAiH Oipi — HUQPIBIK TEXHOJIOTHSIAPIBIH
EHTI3UTyl TEeK Kypal-KaOABIKTHl KaHApTyMeH miekrtenMmenal. O KyMmbIC  TPOIIECIHE,
KbI3METKEPJICPAiIH OWIayblHA JKOHE jKayanKepIIiIirine Tikenei ocep eremi. Meicansl, Predictive
Maintenance xy#eci )KYMBICIIBIHBIH TEKCEPY aJITOPUTMIH ©3repTe/Ii: OYphIH OJ1 akay OOJFaH Ke3Je
OpEKeT eTce, CHJII akay 00JIMay YIIIiH ajIbIH ajia MIenIiM KaOblIIaysl THIC.

Conpnaii-ak, [0T KypbUIFbUIapBI APKBUIBI BATOHIAP/IBIH HAKTHI yaKbITTAFbI KaFJaibIH OaKbLIAY
MYMKIHJIIT MaMaHFa KOCBIMIIIA UQPIBIK Kypajaapasl MEHIepydl Tajam erei. bysm — xKyMbIciibt
MEH TEXHHMKA apachIHaFbl 63apa OPEKETTECTIK ACHICHIHIH apTYBhI.

Hudpmanaeipy Toxipudeci 6ap enaepaiH ToxipuOeci kepceTkeHaen (Mpicaibl, ['epmanms,

Kamonus), mynnaii tpanchopmarusga Oactel pen — amamaa. CoOHABIKTAH OHAIPICTETi 9p
MaMaHHBIH KaOieTiH apTTeIpy, Oedimaey, OKbITy — OYJI MPOIECTiH TaOBICTHI JKYPYiHIH Heri3ri
AP THI.

¥chiabICcTap:

1. KocinTik Ounim 6epy GaraapiaManapblH )KaHAPTy — LU PIIBIK MOJIYJIBAEP CHTI3Y.

2. OHAIPICTIK MpaKTHUKaJa HAKThl LUQPIBIK KYPbUIFBIJIAPMEH JKYMBIC *KacayFa MYMKIHIIK
oepy.

3. )KyMmbicuibiapibl KaliTa OKbITY XKYHECIH TYPaKThI €Ty, acipece opTa OybIH MaMaH1ap YILiH.

4. LIndppaslk MOICHUETTI KaJIBINTACTHIPY — TEXHOJIOTUsIFA OeiiM oiay jKyHeciH 1aMbITy.

Temipxos JIOTUCTUKACHI — E€NMIMI3IH 3KOHOMMKAJIBIK >KYHECIHIH MaHbI3Jbpl Oedxiri. byn
caJlaIaFbl KacaHAbl MHTEUIEKTTIH JaMybl JKYMBICIIBI MaMaHJIBIKTap/AbIH POJIiH apTThIPHII, jKaHA
OybIH MaMaHapblHA THIH MYMKIHAIKTEp amibin oThip. Cos cebenTi Oonamak MaMaH — TEK TEXHHUK
eMec, TEXHOJIOTHSIHBI TYCIHETIH CTpaTer, MHHOBAIMSMEH >KYMbIC iCTEHTIH OLTIKTI Kaap OO0yl
KaxerT.
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Annomauun. Paccmompeno coépemennoe sxonocuueckoe cocmosinue eopooa I smooica.
Buisisneno, umo 6 ocnosHom mexnozennoe 3a2psizHenue no46eHHO-PACMUMENbHO20 HOKPO8A 20p00a
CA3AHO C PYHKYUOHUPYIOWUMU NPEONPUSMUSAMU, MENTIO8LIMU INEKMPOCMAHYUU U MPAHCHOPMOM.
Iasuvivm  3aepssnumenem  okpyscarowein cpedvl 6 IaHOdce U OKPecmHOCmAX O0CmAaemcs
2NIUHOZEMHBLI KOMOUHAM, BOKPY2 KOMOPO20 00pa308aiiCcsi WIaMOo8blil X0am ebicomoti boaee 30 m,
naowaovio 8 250 2exkmap, omxo0bt KOMoOpo20 6 Ude NbLIU Je2KO PAZHOCANMCI 6eMpPOM HA DObuLUe
PAcCmosiiusl, 0ce0arom HA NOYBY, 3A2PA3HSIOM 6030VX, YMO 8 YEIOM YXYOulaem K0L0SUYECKYIO
obcmanosky. Ilpednosicenvl Mepvl NO PEKyIbMUSAYUU HAPYUICHHBIX 3eMelb 80U3U ANIOMUHUCEO20
3a600d.

Knroueewie cnosa: sacpsznenue ammocghepol, npoMbluIeHHbLIE NPEONPUSMUSL, ATIOMUHUCEbLI
30600, WIAMOXPAHUAULLE, DEKYIbIMUSAUUOHHbIE PADOMbL

Abstract. This article examines the current environmental status of the city of Ganja. It is found
that man-made pollution of the city's soil and vegetation is primarily associated with operating
industries, thermal power plants, and transportation. The main polluter in Ganja and the surrounding
area remains the alumina refinery, around which a sludge mound has formed, over 30 meters high
and covering an area of 250 hectares. The waste from this mound, in the form of dust, is easily carried
by the wind over long distances, settles on the soil, pollutes the air, and worsens the overall
environmental situation. Measures are proposed for the reclamation of disturbed lands near the
aluminum smelter.

Keywords: air pollution, industrial enterprises, aluminum smelter, sludge storage facility,
reclamation work

l'opox I'sHpxa siBAsieTcss TPEThUM HPOMBIIUIEHHBIM LEeHTpoM nocie baky u Cymraura no
00beMy MPOM3BOJCTBA MPOMBINIJICHHON MPOIYKIHWU, Ha €r0o JOJI0 MPUXOAUTCS OKoJio 6% Bcei
MIPOU3BOUMON B pecIlyOIuKe MPOMBIIUICHHOW TpoAyKIuu. B I'ssHIXKe B OCHOBHOM PACIIONIOXKCHBI
TEKCTUJIbHO-KOBPOBBI KOMOUMHAT, IIBEHHOE 00bEIUHEHHE, XJIOMKOOUUCTUTENbHbIN 3aBo. Taxxke
UMEIOTCS  MAaclIOKHUPOBBIE, MsconepepadaThiBalOINe, CBHIPO- M MACIOXHUPOBBIE  3aBOJIBI,
KoHAUTepcKas padpuka U Ipyrue NpoMbIIIICHHbIC TPEITPUSITHS.

K ocHOBHEIM mipeanpusitusM, paboTtaronmm B ropoje ['sHaxka U 3arps3HIommM atMochepy,
OTHOCATCS Pa3JINYHbIE OTPACIN IMPOMBIIUIEHHOCTH, TPAHCIIOPT, CEJIbCKOE XO3SUCTBO U T. . JTH
MIPOMBINIICHHBIE TPEANPUATHS BEIOPACHIBAIOT B aTMOC(EpPY pa3IUYHbIC 3arpsA3HSIONINE BEIIECTBA.
3arps3HA0IIKEe BEUIeCTBA M0Na1al0T B aTMOc(hepy He TOIbKO OT MPOMBIIUIEHHBIX IPEINPUITHHA, HO
U B MpOLECCEe XpaHEHUsS U TPAHCHOPTUPOBKU TOTOBOM mpoaykuuu. CoriacHo pe3yibTaTam
UCCJIEIOBaHMs, CPEeIu MPEANPUSATUIH, UTPAIOUIMX OCHOBHYIO POJIb B 3arpsA3HEHHH aTMochepsl B
ropojae ['siHmka, BpeHbIE OTXO/bl MAIIUMHOCTPOCHHUS, METAJUTYpIH, CTPOUTEIHCTBA, MUIICBON U
JIETKOM IPOMBIIUIEHHOCTH SIBJIIFOTCS. OJTHUMH U3 TJIaBHBIX HICTOYHUKOB 3arps3HEHUSI.
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ExenHeBHO MPOMBIILITIEHHBIE TPEATIPUATHS, IPOU3BOSIINE [IBETHBIE METAILIbI, BBIOPACHIBAIOT
B aTMocepy ropofa OKUCh yriepojaa, AUOKCUI Cepbl, yrapHbId raz u ap. boiblioe Koau4ecTBo
3arpsi3HAONIIMX BEIIECTB TAK)KE MONAAAET B BO3AYyX U3 TOPOJCKUX TEIUIOBBIX AIEKTPOCTAHLIUNA. DTO
MpeANpHUsITHE CUUTACTCS OJTHUM U3 HanboJiee OMacHBIX C TOYKU 3PEHUS 3arpsA3HEHUS OKpY Karolen
cpensl U atMocdepsl. Tak, nuokcun cepsl (CO2) momagaer B atMocdepy B pe3yibTaTe COKUTAHUS
OpPraHMYECKOro TOTUIMBA HA TETIOBBIX AJIEKTPOCTAHLIUAX. DTOT ra3, B CBOIO OYepeIb, BMECTE C BOJOM
IIPEBPALLIACTCS] B pa3IMYHbIE COEIMHEHUS B BO3JyXE M OKa3blBa€T HEraTHMBHOE BO3/IEWCTBHE Ha
KHUBbIE OpraHu3Mbl. JIpIMOBBIE Ta3bl 00pa3ylOTCS W3 TOIUIMBA, HCIOIB3YEMOrO0 Ha TEIUIOBBIX
3JIEKTPOCTAHIIMAX, U B pe3yibpTaTe B atMocdepy nomnanatot razel CO2, HoO, NOs3, SOz, NO2, SO3; u
np. Ha TemnoBbIX 3IEKTPOCTAHIUAX, palOOTAIOIIMX HA TBEPAOM TOIUIUBE, B IENAX 3alUTHI
OKpY’Karollled cpeibl UCIOJIb3YIOTCS rasa IbuleysaBiuBarolue ycTpoiictBa. Ha 3Tux ycraHoBkax
4acTh TOKCHUYHBIX Ta30B HeTpanu3yercs U BblOpaceiBaeTca B atmocdepy. [Ipu oueHb BBICOKOI
TEMITepaType MOJICKYJIBI a30Ta U KHCIOPO/Ia MPEBPAIAlOTCsS B aTOMBI U 00pasytotT ra3 NO,. Okcun
azoTa-4 oOpasyeTcs MpH TMOMAaJaHUU JbIMOBBIX Ta30B B BO31yX. [Ipu HemoiHOM cropaHuu
OpPraHMYECKUX TOIUIMB 00pa3yroTcs OOJbIINE KOJIMYECTBA AMOKCHIA YIIeposa, METaHa U ATHJIEHA
[2].

Ponb oTx0m0B, BbIOpachiBaeMbIX B aTtMoc(epy NpeanpUATHSIMU JETKOW U MHILEBOM
IIPOMBIIIIIEHHOCTH, B 3arPS3HEHUM BO31lyXa B ropoje I'IHka U ero OKpeCTHOCTSX TaKKe Hemala.
CBol0 JIeNTY B 3arpsi3HEHNE BHOCAT TEKCTUWIbHbIE (haOpuku, papPopoBble U Xj1eOoneKapHbIe 3aBOIbL,
MsiconepepabaThIBAOLINE U MOJIOUHBIE peAnpusaTus. CieayeT OTMETUTb, YTO B X0/1€ HAOII0eHUN
HauOoJbIIas KOHIEHTpAlus MbUIM, BbIOpackiBaeMoi B atMocdepy, Oblia 3aQUKCUpOBaHA BOKPYT
MYKOMOJIBHBIX 3aBOJIOB. B KpYNHBIX ropojjax MHTEHCUBHOE 3arpsi3HeHUe aTMOC(epbl TOKCUUYHBIMU
ra3aMy Tak)Ke MPOUCXOJUT OT TPAHCIIOPTHBIX CPEJICTB C JBUTATENIIMU BHYTpEHHEro cropanus. B
pe3yJbTaTe Mmpolecca OKUCIEHUS OKCHIAa yTIiiepoia B aTMocdepe obpasyercst okcu yriepoaa-2. Kak
OKCH/JI YTJIEpO/a, TaK U IpyTrue COeUHEHUs B aTMoc(epe MpeBpallatoTcsl B TOKCHYHbBIE BEIIECTBA.

B armMocdepy nmonanaroT pa3nuuHble 3arpsi3HAOIINE BEIIECTBA U3 HCTOYHUKOB, 3arPA3HSIONINX
ropon I'sshaska u ero okpectHocTH. Cpeiy HUX MbUTb, TUOKCHU]I CEPhI, OKUCh YTIIEpOo/ia, OKCHJIbI a30Ta,
CEPOBOIOPOJ, M YTJIEBOJOPOAHBIE COECIUHEHUS, PACIPOCTPAHSIOUIMECS BO BCEX HANPABICHUSIX.
Bonbmias yacTh 3arpsA3HSIONIMX BELIECTB, BHIOPACHIBAEMBIX B aTMoc(epy ropoja, MpeicTaBiIseT
coboii TBepable OTXO0/bl. [IpH MIIaHUPOBAaHUM CTPOUTENHCTBA ATIOMUHHMEBOTO 3aBOoja B 'sTHIKE He
OBUIH y4TEHbI PU3UKO-TeorpaduuecKkue 1 METEOPOJIOrHUIEeCKHEe YCIOBUS MECTHOCTH, YTO MPUBETIO K
CEpbE3HBIM HENOCTATKaM B HANpPaBICHUM COBPEMEHHOTO 3arpsi3HEeHus Bo3ayxa. Okcuasl azora U
YTJIEBOJIOPOJIHBIE COCAMHEHHS TMOMNagaloT B arMmocdepy ropojga ¢ ['STHIKMHCKOW TEIIOBOM
anekTpocTaHiuu. CpeHeroJoBoe KOJIMIYECTBO OKCHIOB a30Ta cocTaBiseT oT 1,57 1o 1,95 Toic. TOHH,
3 KOoTopbix 1,26-1,49 ThIC. TOHH NPUXOAMUTCS HA TEIUIOBYIO 3JIEKTpOCTaHUMIO. CpeaHeromaoBoe
KOJIMYECTBO YIJIEPOACOEPKAIINX COeNMHeHUH B aTMocdepe ropoxaa cocrasiser 0,12-0,17 Toic.
ToHH [3]. ExxeromHo B atmMocdepy ropoaa BeidpaceiBaetrcs okojio 200-800 kr cepHoOi KUCIOTHL. B
HIDKecIeayomei tadbnure (tadun. 1) mokasansl BEIOPOCH! OT CTALIMOHAPHBIX UCTOYHUKOB B TOPOE 32
pa3IuYHbIE TOMBI.

Tabmuma 1
BrI0Opoch! 3arpsi3HAOMUX BEIECTB B aTMOC(EPY OT CTAIIMOHAPHBIX UCTOUHUKOB B TOPOJIE
['ssnxa 3a nepuon 1990-2015 rr. (ThICSAY TOHH)

ITo ropony rOJIbI
Danmia 2000 |2005 |2009 |2010 2015 |2018 |2020 |2023 | 2025
Bribpocsr: 36,4 34 1,4 3,7 3,0 2,2 3,1 5,2 5,5

Kaxk BugHO 13 Tabnuiibl 1, 00beM 0TX010B, BRIOpachIBa€MbIX B aTMOC(hepy U3 BCEX HCTOUHUKOB
B 2025 roay, ymeHbIIuiIcs npumMepHo B 7 pa3 mo cpaBHeHuto ¢ 2000 rogom. OCHOBHAsI pUYMHA
ATOTO 3aKJII0YAETCS B TOM, YTO OONBIIMHCTBO MPEANPUATHI HE pabOTaIOT Ha MOJHYIO MOIIHOCTb.
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Tem He MeHee, OONBUIMHCTBO (PYHKIIMOHUPYIOMIUX MPENNpUATHH [SHIKU 10 CUX TOp HE
000pyA0BaHbI ra30- U MbUICOYHCTUTEIBHBIMU YCTPOHCTBAMU. B pe3ynbraTe 0TX0Abl COpachIBatOTCS
HEMOCPEJCTBEHHO B aTtMmochepy O0e3 ouucTku. M3 3TUX HCTOYHUKOB B aTMmocdepy ropona
BbIOpachIBaeTCS 3HAUUTEILHOE KOJUYECTBO BPEIHBIX OTXOA0B, KOTOPBIE TAKXKE COAepkKAT OONbIIOE
KOJIMYECTBO XUMHUYECKHX 3JIEMEHTOB. BpemHbie BHIOPOCH OKa3bIBAIOT 3HAYUTEIILHOE HETaTHBHOE
BO3JIeHCTBUE Ha aTMocdepy U, pa3IMuHBIMU ClIocobamu, Ha neaocdepy, BOJIHbBIE Pecypchl U BUABI
(bJI0pBI, OTPUIATENLHO BIIHSIS HA TPOMCXOJMSINUE B HUX TPUPOIHBIC MPOLECCH M CTAOMIBHOCTH
ouocdepsl [5].

Bonpimas 9acte 0TX00B, BEIOpACHIBAEMBIX B aTMOC(epy, OceJacT Ha ITOYBE U PACTHTEIHLHOCTH
B pa3HOE BpeMs U pa3IudHbIMU criocobamu. Kak mpaBuio, KpyrHbie aTMOC(epHbIe OTXO/IbI OCEIAI0T
B palioHaX, PacIOJIOKEHHBIX BOJIM3M HCTOYHUKOB BEIOPOCOB, B TO BPEMsI Kak 00Jiee MEJIKHE YaCTHUIIbI
ras3a ¥ IbUIM OCTal0TCA B aTMOc(epe B TeUSHUE JITUTEIBHOTO BPEMEHHU U IEPEHOCATCS BO3AYLITHBIMU
MMOTOKaMH B 00Jiee OTAaJICHHbIE PAOHBI.

OpHOM W3 TPHUYMH, HETATUBHO BIUSIONIMX HA JKOJIIOTMYECKOE COCTOSHUE HCCIIeTyeMOi
TEPPUTOPHUH, SIBIAECTCS BHIOPOC B aTMOC(epy MPOU3BOJCTBEHHBIX M TPAHCIOPTHBIX OTXOJOB C
HU3KHUX BBICOT, UTO OKa3bIBa€T OUEHB MaryoHoOe BO3/ACICTBHE HA MPUPOIHBIE KOMIIOHEHTHI TOPO/Ia U
npuwieraromux Teppuropuil. [Ipon3BoacTBeHHas W cepBUCHAs MHGPACTPYKTypa BBIOPACHIBAET B
atMochepy ['sHIKM 1 IpHUIIErarouX paifoHOB B OCHOBHOM ra3000pa3HbIe U MBUIEBBIE OTXObI, YTO
TaK)X€ CEPbE3HO BPEAUT JIEMEHTAM OKPY>KaloIlel Cpe/ibl.

OnHako IVIaBHBIM 3arps3HUTENEM OKpYy»Karollel cpeabl B ['STHIKE M OKPECTHOCTSAX OCTAeTCA
TJIMHO3EMHBIN KOMOWHAT, KOTOPBINA ObUT co37aH B 1956 Toay Kak KpymHEHITHN B CTpaHEe KOMILIEKC
[[BETHOW MeTaUTypruu U paboraeT Ha 0a3e 3alIMKCKOTO aTyHUTOBOTO MECTOPOXKICHUS. 3aBOJ
JIOJITO€ BPEMsI TIPOM3BOIMIT OKCHIBI aJTIOMUHUS, CEPHYIO KHCIOTY U KaluiHbIe ynoopenus. OKcum
AJTIOMUHHUS, TIPOU3BOAUMBIN ['SIHI)KMHCKUM aTIOMMUHHEBBIM 3aBOJIOM, MCIOJB30BAJICSI B KaueCTBE
CHIpbS Ha afOMUHUEBOM 3aBojie B CymraiipiTe, a TOJy4YeHHash CepHas KUCIOTa W KaJIHHBIC
yIOOpeHUsl HAMpaBINCh B Pa3IUYHBIE CEKTOPHI dKOHOMHUKHU pecnyonmuku [5]. B AsepOaiimkane
HauOoJIbIlIee KOJMWYECTBO OTXOJOB IIJJaMa CKOMUJIOCh BOKPYT [ 'SIHIKMHCKOTO aJFOMUHHUEBOTO
3aBoga. OTXOJbI, OKasbIBAIOIIME HauOoNee BPEIHOE BO3JCHCTBHE HA OKPYXKAIOIIYIO Cperdy,
MIPEICTABISAIOT CO00M «XOIM» U3 ATyHUTOBOTO IIJIaMa, 00pa30BaBIIUNCS B CBSI3U C IPOU3BOJCTBOM
rIIMHO3eMa BOMM3H ['STHIDKUHCKOTO alfOMUHUEBOTO 3aBO/a. AIFOMHHHUEBBIN 3aBOJI PACIIONOKEH Ha
BOCTOKe ropojia ['sHka Ha paBHUHE C HEOOIBIIMM OporpaduyecKuM YKIOHOM Ha CEBEPO-BOCTOK, a
«XOJIM» U3 allyHUTOBOTO IIIJIaMa, COCTOSIIIIUN U3 OTXOO0B, HAXOIUTCS BOJHM3H 3aBO/Ia (K BOCTOKY OT
HETr0) MEXy JKeJIe3HON Joporoi u aBTomMaructpaibio baky-Toumucu. [Ipon3BoacTBEHHBIE OTXOIBI
3aBOJIa BRIOpACHIBAIUCH B aTMocdepy B Buie ra3a B 1961-1976 ronax. 1o okazano 3HAYUTEIHLHOE
BO3JICHCTBHE Ha OKpyXkatomyto cpeany. C 1977 roma orxonbl, BEIOpachiBaeMbie B atMochepy B
ra3oo0pa3HOM BHJE, CKWKAIUCh W TPAHCIIOPTHPOBAIMCh Ha CHIEeNHMaNbHYI Iuiomanky. Korma
['stHHKMHCKAN alTFOMUHUEBBIN 3aBOJT paboTal Ha TOJIHYIO MOITHOCTh, OH BBIBO3HII 430 TOHH IsIamMa
B CYTKH, B pe3yJbTare 00pa3oBajics MUIAMOBBIA XOIM BeICOTOM Oomee 30 M, 3aHMMAFOIINN TUTOIIA b
B 250 rexrap. Beero 3a rogsr padboThl 3aBojia ObIII0 cCOOpaHO 4,5 MJTH TOHH MITAMOBBIX OTXO00B [1].

Hwxe mnpuBefeHsl HEKOTOPBIE CpaBHUTENbHBIC IMOKa3aTeldw o0pas3la TEeXHOTCHHO
3arpsi3HEHHBIX MMOYB BOJIM3M 3aBOJla U KOHTPOJILHOTO 00pasiia, B3ATOro B Oojiee 01aronoayqyHOM
paiione ropoma. B oTroOpaHHBIX 00pa3nax IMOYBBI ONMPENESUIH COJEpKaHUE a0COPOMPOBAHHOTO
aMMuaka, HUTPaToB, MOJABIKHOTO (ochopa u oOMeHHOro Kanmusi. M3mepsu 31eKTporpoBOAHOCTh
(EC), onpenensmu pH o6pasios moussl, coaepxkanue KCI, NaCl u o01ryro coeHOCTb.

TaOmnuma 2
Hexotopsie quarnocTruueckue moKazaTesid TEXHOTEHHO 3arPsI3HEHHBIX U KOHTPOJIBHBIX
00pas31oB MOYB

Ne | Ha3Banue pH Azor | @®ochop | Kamuit | EC KCl | O6mas NaCl
o0Opasua NNHg 1P, 0 5|K 2 O (d/mS) | (ppm) | coneHocts | (ppm)
MI/KT | Mr/Kr | Mr/xr (mS)
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1 | Kontponsnbii | 7.46 | 21.45 | 46.04 162.52 | 0.26 52.0 103 47.8
oOpaszerg
2 | Obpa3er,
B3ATBIA PAAOM
c 8.67 |9.38 22.15 108.56 | 4.32 778 1539 778
aJIFOMHHUCBBIM
3aBOJIOM

Kak BuaHO u3 Tabnuuel 2, B o0pasie, B35TOM BOJIHM3M JIIOMUHHUEBOIO 3aBOJA COACPKHUTCS
HaMHOT'O MEHBIIE JOCTYITHBIX MUTATeIbHBIX BemecTB, coaepkanne KCl u NaCl, obmas coeHoCcTh
BBIIIIE TPUMEPHO B 15 pa3, yeM B KOHTPOJIBLHOM 00pasle.

Pe3ynbTaThl McciaenoBaHUs MOKa3bIBAIOT, YTO OCHOBHBIMM XMMHMYECKHMHU KOMIIOHEHTaMHU
nuiama (KpacHoro nuiama), oopasymoluierocs B mporecce nmpousBojactsa Al,O3 u3 pyzabl 1 60KCUTOB
Ha ['THIKMHCKOM aJIOMHUHUEBOM 3aBOJIE Ha MPOTSHKEHUHU MHOTHX JIET, SBJSIOTCS okcuasl Al,Os,
Si0,, Fex0;, CaO, TiO;, NaxO, KoO u MgO, a Takke KOMIIOHEHTBI Pa3MYHBIX CIOKHBIX
COCIMHEHUM.

B ocHOBHOM cocTaB OOKCHTOBOIO IIJJaMa COCTOUT M3 THMAPOKCHIHBIX COCTUHEHUH OKCHAA
amomuans u kenesa-3  (Fex03)Al(OH);. Onum  o0pa3oBanuch B pe3ysIbTaTe Pa3KMKEHUS
IbLICOOPA3HBIX OTXOJOB B Ipoliecce NepepadoTKu M ObulM coOpaHbl B siMe THIpOMeToaoM. B
pe3yibpTare 00€3BOKMBAHUS U IO JEHCTBUEM CHJIbI TSXKECTU IIPU E€CTECTBEHHBIX TEPMHUYECKUX
YCIOBHUAX 3TH IIJaMbl MPEBPATHIUCH B IMbUICOOPa3HYI0 U OecCTpyKTypHYyI0 Maccy. [1oCKOIbKY
[IIJTAMOBBIE OTXO/]Ibl HECBSA3HBI, OHU CIIOCOOHBI YHOCUTbCS BeTpOoM. [10 3T0i nmpruuHE OTXO/bI JIETKO
YHOCATCS CYXMMH BOCTOYHBIMHM BE€TpaMHM B 3aCyIUIMBBIM NEpPUOJA ToJa M HaKaIUIMBAIOTCS Ha
MOBEPXHOCTU TMOuBbL. [IbuIeBas Macca CHMWXKAeT IUIOJOPOJME TMOYBBI U MPEMSITCTBYET
MPOAYKTUBHOCTH W HOPMAaJbHOMY pa3BUTHIO pacTeHuil. C JIpyroil CTOPOHBIL, 3TO YXY/IIIAeT
CaHMTapHOE COCTOSHHE OKpYXarolled cpeabl, 0COOEHHO aTMocdepHoro Bo3ayxa. OCHOBHBIM
WUCTOYHUKOM 3TOTO siBisieTcs Mbutb coneld Alx(SO4); m Fex(SOs)3. ITockodbKy 3TH cONM MOTYT
KPHUCTAJNIN30BaThCs, OHM JIETKO IMPOHMKAIOT B CYXYIO Cpely B BUJE NbUIM. B mocnenHue roasl, B
3aBUCHUMOCTH OT PAacCTOSHUSA J0 HCTOYHMKA, 3arac IbLJIEBOM Macchl, MEPEHOCHUMOIl BETPOM Ha
MOBEPXHOCTHU MOYBBI, Kosiebancss oT 5,8 mo 18,9 1T Ha rekrap. Ilo pacueram, 3a 3TOT mepHoxa U3
WJIOBOTO Kapbepa ObLIo BbIHECEHO 333,4 ThICAYM TOHH IBLIM, KOTOpasi CKOMUJIACh HA MIOBEPXHOCTH
MOYBBI OJ0CON AyMHOMN 21 KM 1 mupuHoit 40 KM Baoib (ppoHTa. ITO, KOHEUHO, MOKET IIPUBECTH K
Jerpajallid OKpyskaromen cpensl. [1o3ToMy MBI IpemyiaraeM CleAyIOIIAA KOMILIEKC MEpP IO
MPEJOTBPALLECHHIO MbIJIe00pa3oBaHus B OyIyILIeM U YCTPAHEHHUIO TOCIIECTBUNA 3arpsI3HEHHS MIIOBOM
MIBLIBIO.

Kak oTmeueHo BbllIe, B HACTOSIIEEe BpeMsl 00111as IJI0Ia (b UTAMOXPaHUIIMIL COCTaBIsET 251
reKTap, U COXpaHEHHE TAaKOro KPYMHOI'O HMCTOYHUKA 3arpsA3HEHMsI B €r0 HBIHEIIHEM COCTOSHUU
BONM3M ropoja ['sHmka TpeacTaBiIseT AKOJOTHMYECKYH0 oOmacHocTh. [lpu  mpoBeneHun
COOTBETCTBYIOLIMX MEPOIIPUATUI BO3MOXKHO UCIIOIb30BAHNE ITUX 3€MEJIb CEJILCKOM Xo3siiicTBe. s
3TOr0 HEOOXOUMO:

- IIpexne Bcero, mpekpaTuTh cCOPOC OTXOI0B AIyHUTA U OOKCHUTA B IIIJIAMOXPAHWIHUINA, & 3aTEM
IIPOBECTU KOHCEPBALIMIO IUIAMOXPAHUIIMIIA.

- IloBepxHOCTh HUIAMOXpPAaHWIUINA CIEAYET BBIPOBHATH M YIUIOTHUTh C HCIOJIb30BaHHEM
CHELMATbHBIX ~ MEXaHW3MOB. lloBepXHOCThP  yyacTKa  HEOOXOIMMO  CHayaja  IOKPBITh
KPYITHO3EPHUCTBIM TPYHTOM C XHUMHYECKM MHEPTHbIMU CBOHCTBAMU MM HOTEHIMAIbHO
IUIOI0POIHBIMU TIOPOJIAMH, KaK IEOJIUT, OCHTOHHUT, OYMIEHHBIMH CTPOUTEIBHBIMHA OTXOaMH U JIp.

- Tlocne 3achiKU PEKYJIbTUBUPOBAHHOW BBIEMKH MOYBEHHOW MAacCCOM CIEAYET MPOBECTH
KOMIUIEKC arpOTEXHUYECKUX MEPOIPUATHH.

- Bcnamky moneit ciemyer mpoBoauTh Ha rayouHy 15-20 cMm, mepen BCHAKOW BHOCHTH
OpraHuYecKHe U MUHEpaJIbHbIC yIOOPEHHUS B CIEIYIOIIEM COCTABE U JJO3UPOBKE: HABO3 MIIH OCAIOK

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



3KO0JIOI'ud
Impact Factor: SJIF 2023 - 5.95 ECOLOGY
2024 -5.99

TOPOACKUX CTOUHBIX BoA (komroct) 30 1/ra, cynmepdocdar 120, ammonuiinas comb 90, cymnbdar
kaymms 60 kr/ra (B mepecyeTe Ha JEHCTBYIOIIEE BEIIECTBO).

— Ilpu ycnoBusix opomieHus (KaneiabHOTo, JOXK/IEBATBHOT0) B TIEPBBIN TO/1 CIIETyET BHICEBATD
cMech KJIeBepa M 3J71aKoB (KJIEBEp pOro3 JYroBOW WIIM KJIEBEp 3JIaKH), BO BTOPOM I'0J] 36pHOBBIC
(mmeHuna, sSUMEHb), a B MOCJIEIYIONIUE TOJbI 30HAIBHBIE PACTEHHUS HAa PEKYJIbTHBHPOBAHHBIX
y4acTKax.

— Ilocne 3aBepiieHUs peKyJIbTHBALIMOHHBIX pa0OT CIENyeT CO3/1aTh JECHYIO IOJIOCY B 4 psiaa
mmpuHO 10 M s mpemoTBpAIICHUs  Pa3pyLIMTEIBHOTO BO3IEHCTBUS CYXHX BETPOB.
Pexomenyercsi, 4TOOBI JIECHAs MOJIOCA COCTOSUIIA M3 CIEIYIONNX BHJIOB JICPEBbEB U KYCTApPHUKOB:
BOCTOYHBIN Tpad, IIIaTaH, MICTKOBUIIA U JIP.

- Kpome cenpcKoX03siiCTBEHHOTO HCTIONB30BAaHMs 3arpPsA3HEHHBIX MIJIAMOM 3€Melb, MOXHO
HaJIAJIUTh TPOU3BOJCTBO KaIHMK-MapraHel-CepoCoIepKaIluX YA0OpeHHid H3 O0TX0A0B. Takoe
nepepabaThIBalOIIee MPEINPUATHE JTOJDKHO MPUMEHSATh TEXHOJIOTHIO MOJTYYCHUSI KaK MapraHIIeBbIX
yInoOpeHHd, TaK W PEHUPKYIMPOBAHHOIO OKCHIA AalOMUHHS, TaK KaK COJCp)KaHHE OKCHUJIa
aJIFOMHMHUS B COCTaBE OTXOJI0B Iu1ama cocrasigeT 10 14,0% na 100 r Beca.

Pa3zpaboTaHHBIII KOMIUIEKC MEp IO PEKYJbTHBAIMU TEXHOTCHHO-HAPYIICHHBIX TI0YB H
PEKOMEHJAMKA 110 IOA00PY YCTOHYMBBIX BHJJOB (IIOPEI MOTYT OBITh WHTETPUPOBAHBI B
pErHOHANBHBIE POTPAMMBI IO BOCCTAHOBICHUIO YKOCHCTEM.
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