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HPUHIMUIIN THYYKOI'O IIVIAHYBAHHA
CYYACHOI'O & KUTJIOBOI'O IMTPOCTOPY

Kyank Xpucruna FOpiiBua,
aCHCTEHTKa KadepHu IU3aifHy Ta OCHOB apXiTEKTYpH
Hanionansuuit yHiBepcutet «JIbBiBChbKa moniTexHikay, M. JIbBiB, YKpaina

CyvacHuil KUTIOBUNA NPOCTIP GOPMYETHCA B yMOBaX JI0BOJI1 MIHJIUBOIO CIIOCO0Y
KUTTS: CKJIaJ POJWHU 3MIHIOETHCSA, AWCTAHIlIITHA poOOTa CTaE HOPMOIO, a CEPEIHS
IJI0MIa KBApTHUP Y MIUTBHIN 3a0yI0BI TUTHBKA CKOPOUYYETHCS. 3a TAKOTO CIIEHApPIIo
«3aCTUIJIa» MJIaHyBaJlbHA CTPYKTYpa KBapTUPHU PaHO UM MI3HO MEPECTaE BIANOBIIATU
peanbHUM TNoTpedaM MeNIKaHLs — 1 TYT Ha JONOMOTY MPUXOIUTh THy4YKe, abo
TpaHcopMOBaHe, IUIaHYBaHHS: 3/aTHICTh JKUTJIOBOTO MPOCTOPY 3MIiHIOBATH
KOH(pirypamito, (QyHKIIi NpUMILIEHb Ta iXHI MeXl 0e3 KamiTaiabHOi nepeOyaoBH.
OcHoBu 1poro miaxony 3akiaB me H. ['aOpakeH, Kojau 3amporoOHYBaB pO3JAUIATH
OyZIiBII0 Ha HE3MIHHY «ONOpPHY CTPYKTYpy» (support) — Hecyuuidl Kapkac — 1
«3anoBHeHHs» (infill), sike MoxHa mepeOyqOBYBaTH IMiJi MOTPEOM KOHKPETHOTO
memkani [1]. I'. Xeprubeprep mimmoB aaiii i mepeHic 1o JIOTIKY Ha piBeHb OKPEMOTO
MPUMIIIEHHS: 3aMICTh KOPCTKOI MPUB'SI3KM KIMHATH J0 OAHIET (QyHKIII BIH
3alpONIOHYBaB  HEUTpalbHYy CTPYKTYpHY CITKy, 3JaTHY OJIHAaKOBO J00pe
o0CyroByBaTd KijbKa pI3HUX CIEHapiiB — TMOHATTA, SKE€ caM Ha3uBaB
noniBaneHTHicTio [2]. IlikaBo, mo C. bpeHn nuBUTHCS Ha TpoOJIEeMy MIMUpIIE: HOro
MOJIelb «IIapiB 3HolnyBaHHs» (shearing layers) mokasye, 1o AiIsiHKa, Kapkac,
000JI0HKa, 1H)KEHEep1s, TUIAaHYBaHHS i1 HAOBHEHHS! Oy 1B )KUBYTh Y PI3HOMY TEMITL, 1
caMe€ THYYKICTh IUIAHYBAaHHS Ja€ 3MOTy LI TeMOu y3roautu [4]. A mnpukiagHy
CUCTEMATHU3AaIlll0 BChOTO HAKOMHUYEHOTO [JOCBIAy — BIJ TOPU3OHTAJIBHOTO W
BEPTUKAJIBHOTO PO3IIUPEHHS A0 TPAaHC(HOPMOBAHUX MEOIIIB 1 PyXOMUX MEPErOpPOIOK
— 3poowu Bxe JIx. Tuwn 1 T. uaiinep [3].

OCHOBHI MPUHIIMINA THYYKOTO IJIAHYBaHHS Ta BIAMOBIIHI iM MPUIIOMH 3BEJICHO B
Tabm. 1.

Taoauus 1.
Tunosorist npuiiOMiB THYYKOTO MJIAHYBAaHHS JKUTJIIOBOTO MPOCTOPY

IIpuxknan peanizanii | [IpocTopoBnii piBeHb | ABTOP KOHIeNIil
IpuHuun
Po3ninenus JleMoHTOBAHI KoHCTpyKTUBHO- Habraken, 1972
OTIOPHOI BHYTPIIIIHI MPOCTOPOBUIA
KOHCTPYKITIi Ta | IEPEropoaKku  3a
3alIOBHEHHS HE3MIHHOTO

HECY4Ooro Kapkaca
[ToniBanentHicts | KiMmHatu 0e3 | [InanyBasibHM Hertzberger, 1991
OPUMIIICHb AKOPCTKO

3aKpIIJICHOT

dbyHKUii, mpuaaTHI
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IS KUTBKOX

CIIeHapIiB

BUKOPHCTAHHS
MeoOieBa PosknanHi, MebneBo- Till, Schneider,
TpaHchopmaris CKJIaJlaHi Ta | IPEeIMETHUM 2007

BOyaOBaHi MeOi,

MOOUTBHI MOy

30epiraHas
PiznomBuaKicHI Oxkpeme KopucryBamnpkmit | Brand, 1994
mapu Oy miBi OHOBJICHHS

031001€HHS,

1HXeHepil Ta

IIaHyBaHHS — 0e3

BTPYYaHHSI B

Kapkac

Alle TyT € HIOQHC: JKOJIEH 13 IIMX IMPUHUOMIB He mpairoe cam 1o coOi. [lady-
TpaHcpopMep MOKHA TOCTABUTH 1 B KBAPTUPY 3 JKOPCTKOIO IJIAHYBAHHSIM — TIPOCTO
edexT Big Hei Oyae MIHIMAJIBHUM, TaK CaMO SK THy4YKa CTPYKTypHa CiTKa Majio 110
JACTh, SKIIO MEIIKAHEIb HE 3BUK 1 HE TOTOBUI HEIO KOPUCTYBAaTUCS. TOMY THYUYKICTh
BApTO pO3IJISJATH SIK CUCTEMY PIBHIB, IO JIIOTh pPa3oM, — IXHIO B3aEMOJIIO
y3arajJibHeHo Ha puc. 1.

NMPOCTOPOBUN

CTPYKTYPHa CiTKa,
onopu / 3anoBHeHHsA

1. KOHCTPYKTUBHO-

2. NJAHYBAJIbHUA

Mob6inbHi neperopoaku,
noniBaseHTHI KiMHaTK

3. MEBJIEBO-
NPEAMETHUI

TpaHcdopMoBaHa,
MYNbTUYHKLiOHaNbHa mebni

4. KOPUCTYBALLLKUN

ApanTauifa MellKaHLem
y Jaci

T -

T ——

FHYYKICTb XKUTNOBOIro NnPOCTOPY B HYACI

Puc. 1. PiBHI THY4YKOTO TIJIaHYBaHHS KUTJIOBOTO TIPOCTOPY

Jlxepeno pucyHka: po3poOka aBTopa.

Tox rHydke MjaaHyBaHHS — II€ HE OKPEMUHN TU3allHEepChKUHN MpUHOM, a crocid
MUCJIHTU TIPO JKHUTJIO SIK MPO CHCTEMY, IO MPAIIOE OJpa3y Ha YOTHPHOX PiBHAX:
KOHCTPYKTUBHOMY, IIaHYBaJIbHOMY, MeOJeBOMYy W KopucTyBaubkomy. [Ipaktuuna
I[IHHICTh TAKOTO TOTJISIY JOBOJII MPOCTA: BiH J03BOJISE MPOJAOBXKUTH (yHKIIIOHATHHE
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KUTTS KBapTUPH 0€3 KaIiTaTbHOI0 PEMOHTY, IPOCTO MiANAIITOBYIOYH i MiJ TE, 110 3
4acoM 3MIHIOETHCS B )KUTTI MEIIKAHIIIB.
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DESIGN AND IMPLEMENTATION OF AN
INTELLIGENT GLOVE FOR GESTURE-TO-VOICE
MESSAGE TRANSLATION TO ASSIST
COMMUNICATION FOR MUTE PERSONS

Amara Houssem Eddine,

Doctorate in Automation, MCB, Pedagogical Coordinator
Automatic Laboratory of Setif LAS,

Automatic and intelligent Systems Departement,
University Ferhat Abbas Setifl, UFAS1

Setif, Algeria

Latreche Samia

Doctorate in Automation, Professor

Automatic Laboratory of Setif LAS,

Automatic and intelligent Systems Departement,
University Ferhat Abbas Setifl, UFASI

Setif, Algeria

Khemliche Mabrouk

Doctorate in Automation, Professor

Automatic Laboratory of Setif LAS,

Automatic and intelligent Systems Departement,
University Ferhat Abbas Setifl, UFASI

Setif, Algeria

Benzid Yasser Ahmed Amine

Bachelor's Degree Graduate in Automation
Department of Automatic and Intelligent Systems,
Faculty of Technology,

Ferhat Abbas University Setif 1, Setif, Algeria

Communication is one of the fundamental needs of human beings. Yet, according
to the World Health Organization (WHQO), more than 430 million people worldwide
suffer from communication disorders, including a significant number of people with
congenital or acquired muteness [1]. These individuals generally rely on sign language,
lip reading, or augmentative and alternative communication (AAC) aids, whose
effectiveness remains limited outside circles of trained interlocutors.

The rapid development of low-power embedded systems, such as the ESP32 by
Espressif Systems, combined with the miniaturization of inertial sensors and flex
sensors, now offers unprecedented opportunities to design portable, autonomous, and

11
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affordable devices capable of automatically translating hand gestures into intelligible
vocal messages.

This report presents the design and implementation of an intelligent glove aimed at
facilitating communication for mute individuals. The system, based on an ESP32
DevKit V1 (38-pin) microcontroller, combines two complementary gesture recognition
modalities: an MPU6050 accelerometer/gyroscope for detecting static hand
orientations, and four flex sensors placed on the glove fingers to recognize predefined
finger configurations.

When a gesture is recognized, the system triggers the playback of a corresponding
vocal message through a DFPlayer Mini module connected to a loudspeaker. All
processing is performed in real-time on the ESP32, requiring neither a network
connection nor external computational resources.

The report details the complete hardware architecture, wiring diagrams, voltage
divider calculations for flex sensors, and the software design including recognition
algorithms. A thorough metrological study evaluates system performance in terms of
accuracy, repeatability, and measurement uncertainty.

Experiments demonstrated that the system correctly recognizes ten distinct vocal
messages with a satisfactory success rate, opening perspectives toward machine
learning integration and wireless communication for future improvements.

General System Architecture

The system comprises the following elements:

« 1 x ESP32 DevKit V1 (38 pins)

* 1 x MPU6050 module (accelerometer + gyroscope)
4 x Flex sensors (2.2 inches)

4 x 10 kQ resistors (for voltage dividers)

1 x DFPlayer Mini module

1 x4 Q,3 W loudspeaker

1 X microSD card (max 8 GB)

1 x AMS1117-3.3 V regulator

1 x5V power supply (USB or Li-Po battery)

Wiring Diagram
The physical interconnections between the sensors, processing unit, and peripheral
components are detailed in the wiring diagram (Figure 1).

12
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ESP32 (38 PIN) + MPU6050 + DFPlayer Mini + 4 Flex Sensors

PINOUT CONNECTION TABLE
MPU6050

3.3v

FLEX SENSOR 1 ]' FUNCTION ESPS2PIN | pescripioN
(THUMB) (38 PIN)
g 10k

MPU6050 SDA GPI021 12C SDA
~ WP - |
MPU60SO0 SCL GPIO22 12C scL
GPI034 (ADC1_CH6) UART RX
GPI022 (SCL) DFPlayer RX GPIO17 to DFPlayer TX
FLEX SENSOR 2
PI021 (SDA) UART TX
(INDEX) G (SDA) DFPlayer TX GPIO16 to DFPlayer RX
£ 10k
R—7 Flex Sensor 1 (Thumb) GPIO34 ADC1_CHé
-—
PIO35 (ADC1_CH7)
Flex Sensor 2 (Index) GPIO3S ADC1_CH7
e GPI032 (ADCY.CHA) Flex Sensor 3 (Middle) GPIO32 ADC1_CH4
Y Flex Sensor 4 (Ring) GPIO33 ADC1_CHS
(MIDDLE) 2 10k a e ing)
A—7 >
% GPI033 (ADC1_CH5) — | POWER SUPPLY TABLE
@ MODULE POWER

ESP32 (38 PIN) 3a3v

P
@oacL]
= @1
FLEX SENSOR 4 . g - R
(RING) ¢ @S2 0
L 8 L. MPU60S0 3.3v
e DFPlayer Mini 5V

A Flex Sensors 33v

WIRING COLOR CODE FLEX SENSOR CONNECTION POWER SUPPLY DIAGRAM St AREND Cormecied

(Voltage Divider)
s Power (3.3V / 5V) [
33v sv

. ‘ DFPlayer Mini
FLEX SENSOR oot fea o All GND pins must be connected together.

+ Flex sensors use a voltage divider with 10kQ) resistor.

3.3v « DFPlayer Mini requires 5V power supply (not 3.3V).
AMSW7 | T ESP32, MPU0SO U RSy A it
(GPIOXx) 33V Reguiator ok S * Use a stable 5V power supply (1A or more recommended)
« Insert microSD card with MP3 files (0001.mp3 — 0011.mp3).

= * Speaker should be 4Q 3W or 8Q 2W.

= Ground (GND)
—— 12C SDA Battery)

e |2C SCL
s UART RX

£ 10k

w—— UART TX

Analog Signal (Flex)

Fig. 1 Complete wiring diagram of the smart glove (ESP32 + MPU6050 +
DFPlayer Mini + 4 flex sensors)
Source of the figure: author's development

Voltage Divider Circuits for Flex Sensors

Each flex sensor is mounted in a voltage divider with a resistor Rref = 10 kQ. Since
GPI0O34, 35, 32 and 33 of the ESP32 are ADC-only inputs (no internal pull-up/pull-
down), connections must be correctly biased.

The ADC value read is converted to resistance by:

Rex =Rref - (Vcc/Vout—1)=10000 - (3.3/Vout—1) [Q] (5.1)

Glove Support

The components are fixed on an elastic fabric glove. The flex sensors are sewn
along the fingers (thumb, index, middle, ring), with wires guided to the back of the
hand where the ESP32 board is placed on a lightweight PCB support. The MPU6050
is positioned on the back of the hand to measure the global wrist orientation.

Development Environment

The firmware is developed with the Arduino IDE 2.x environment and the Espressif
ESP32 library. The libraries used are:

* Wire.h: [2C communication for the MPU6050.

» HardwareSerial: UART communication with the DFPlayer.

* DFRobotDFPlayerMini.h: High-level DFPlayer Mini driver.

« MPU6050.h: MPU6050 abstraction library.

Program Architecture

The main program follows a simple state machine:
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* Initialization: I2C, UART, ADC, MPU6050, DFPlayer.
» Read sensors: MPU6050 + 4 flex sensors.

« IMU recognition: compare accelerations to thresholds.
* Flex recognition: compare ADC values to thresholds.

» MP3 playback: trigger DFPlayer on gesture match.

* Cooldown delay: 2 s before the next recognition.

MP3 File Organization on the microSD Card
The mapping and storage structure of the MP3 audio files on the microSD card are
summarized in Table 1.

Table 1.
Audio file organization on the microSD card
Vocal Message Modality
File
0001.mp3 Please call my family. IMU
0002.mp3 Please call an ambulance. IMU
0003.mp3 Hello. IMU
0004.mp3 How are you? IMU
0005.mp3 Nice to meet you. IMU
0006.mp3 Goodbye. IMU
0007.mp3 Can you help me get to this place? Flex
0008.mp3 Where is the bus stop? Flex
0009.mp3 I need help. Flex
0010.mp3 I need my medication. Flex

The embedded software implements a simple, efficient, and real-time state
machine. IMU gesture priority over flex gestures prevents triggering conflicts.

Experimental Results and Discussion

Experimental Protocol

Tests were conducted under the following conditions:

* Ambient temperature: 25 + 2°C.

» Three subjects each performing every gesture 20 times (60 trials per gesture).

» Measurement of response time between end of gesture and start of audio
playback.

» Recording of ADC values and accelerations for statistical analysis.

Gesture Recognition Results

The performance metrics and accuracy of the gesture recognition system under
various tested scenarios are provided in Table 2.
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Table 2.
Recognition rate per gesture (60 trials each)
Trials Successes | Rate (%)
Gesture / Vocal Message
Please call my family 60 57 95.0
Please call an ambulance 60 56 93.3
Hello 60 58 96.7
How are you? 60 55 91.7
Nice to meet you 60 57 95.0
Goodbye 60 59 98.3
Help me get to this place 60 58 96.7
Where is the bus stop? 60 56 93.3
I need help 60 59 98.3
I need my medication 60 57 95.0
Total 600 572 95.3

Response Time Measurement

The response time includes: sensor reading, recognition computation, and UART
command to the DFPlayer. The actual start of audio adds approximately 150 ms
(DFPlayer internal delay) as shown in table 3.

Table 3.
Average response time by modality
Mean (ms) Std Dev (ms) | Max (ms)
Modality
IMU (MPU6050) 48 6.2 63
Flex sensors 35 4.8 51

Discussion of Results

The average recognition rate of 95.3% is satisfactory for a demonstration prototype.
IMU gestures exhibit slight inter-subject variability linked to morphological
differences (different rest angles), compensable by individual calibration. Flex sensors
show good repeatability but increased sensitivity to bending speed (very slow
movements may fall below the threshold).

The false positives observed (approximately 2.8%) result mainly from
unintentional transition gestures. Introducing a gesture hold condition of 300 ms before
triggering would further reduce this rate.
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Fig.2 Smart Glove Gesture-to-Voice Message Translation for Mute Persons
Source of the figure: author's development

This project successfully designed, implemented, and tested an intelligent glove
capable of translating hand gestures into vocal messages, to assist the communication
of mute persons.

Two complementary recognition modalities were implemented on an ESP32
microcontroller recognition based on static hand orientations detected by the
MPU6050, and recognition based on finger flexion via four flex sensors. A DFPlayer
Mini module handles the playback of pre-recorded vocal messages on a microSD card,
without requiring a network connection.

Experiments demonstrated an overall recognition rate of 95.3% across 600 trials,
with an average response time below 50 ms. The metrological study quantified sensor
performance and identified sources of uncertainty, validating system reliability.

This work illustrates how accessible electronic components, combined with well-
designed embedded software, can constitute a concrete and affordable communication
aid. The improvement perspectives identified — machine learning, mobile application,
cloud connectivity — open promising avenues for future developments.
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ABTOMATHU30BAHI CUCTEMMU YIIPABJIIHHI ¥
XAPYOBOMY BUPOBHUIITBI

Cwmitrox Spociaas BosiogumupoBuy

KaHIUAAT TEXHIYHUX HaYK,

3aBijlyBay KadeIpu aBTOMATH3aIll1 Ta KOMIT FOTEPHUX TEXHOJIOT1H
cucreM yrpaiiHHSA M. Tipod. A.Il. Jlagantoka

HamionanpHu#t yHIBEpCUTET XapyOBUX TEXHOJIOT1H

Korauk Ouexcanap MakcumoBu4
HarionanpHu#t yHIBEpCUTET XapuOBUX TEXHOJIOTH

ABTOMaTHU30BaH1 1H(GOpPMAIiiiHI CUCTEMH YIPABIiHHSA B Cy4aCHOMY CBITI CTalOTh
BCce OLIbII aKTyaJbHUMH JUIS HIANPUEMCTB XapyOBOi NMPOMMCIOBOCTI YEPE3 CBOIO
CIPOMOXHICTh ONTHMI3YBaTH Ta MOJIETUIYBaTH ©OaraTo AacleKkTIB YIpaBIiHHSA
BUPOOHUIITBOM [2].

HaiiakTyanpHi1o10 € npo0iemMa 31 CTBOPEHHS IHTErPOBaHUX BUPOOHUYMX CUCTEM.
JIist 1bOro HEOOX1JHE BUPILICHHS Py BaXJIMBUX HAYKOBUX Ta IH)KEHEPHUX 3aBJIaHb
CTBOPEHHS TEXHIYHUX 1 MPOTpaMHUX 3ac001B YIPaBIIHHS, BUMIPIOBAHHS, KOHTPOJIO
32 XO0JI0M BUPOOHMIITBA, A1arHOCTUKH, MaHIMYJIIOBaHHS 0OpOOIIOBAaHUMU JETAISIMHU,
KOHCTPYIOBAaHHSI IHCTPYMEHTY, BUOIp TEXHOJIOTIYHOI CTpaTerii.

BupoOHuunii mporiec CydyacHOTO BHUPOOHHUIITBA - 1€ KOMIUIEKC 3axOJliB, 3a
JIOTIOMOTOI0  SIKMX 31HCHIOETbCS BUPOOHHUIITBO TMPOAYKTIB XapuyBaHHS, MalllMH,
BY3JIiB, anapatiB Toio. OCHOBHUM 3aBJaHHSM Xap4yOBOi MMPOMHCIOBOCTI € OCBOEHHS
HOBHUX KOHCTPYKINM 00JaJHaHHSA, 3ac001B MeXaHi3alii ¥ aBTOMaTH3aIlii Ta HOBHX
TEXHOJIOT1M BHPOOHMIITBA. ABTOMATH3aIlil BUPOOHHUIITBA — II€ €Tal MAaIlIMHHOTO
BUPOOHMIITBA, 110 XaPAKTEPU3YETHCS 3BUILHEHHSIM JIIOJAUHU BiJl O€3M1OCEPEIHBOTO
BUKOHAHHS (PYHKUINA yNpaBIiHHS BUPOOHUYMMHM MpOLIECAMHU Ta NEpelaBaHHAM IUX
(GyHKILIM TEXHIYHUM 3ac00aM — aBTOMAaTUYHUM MIPUCTPOSIM 1 cucteMam [ 1,4].

[Ipu 3pgiiicHeHH! Tpouecy KepyBaHHS BUPOOHULTBOM MPOIYKTIB XapyyBaHHS
9acTO JIOBOJAUTHCS CIOYATKY BiANIYKOBYBATH ONTHUMAJIBHUN TEXHOJOTIYHUHA PEXUM
po0OOTH 3 MOAAIBIIUM MIATPUMAHHAM. HacTO 3HAYEHHSA TEXHOJIOTIYHUX MapameTpiB
MOXYTh 3aJaBaTHCs Hameped 3 BUKOPHCTAHHSM CHCTEM aBTOMATHYHOTO
perymoBanHs. CydacHi aBTOMaTH4HI Ta aBTOMAaTH30BaHI CHUCTEMH € 3a CBOEIO
CTPYKTYPOIO PO3MOJIUICHUMU 1 0a3ylOThCSI HAa MEPEKEBUX TEXHOJIOTISNX 13
BUKOPUCTAHHAM MIKPOIMPOILIECOPHUX 3aC00IB 3 MOAAIBIINM O0'€THAHHSIM Y CKJIaJHI
KOMIT'FOTEPHO-1HTETPOBaHI CUCTEMH.

CyKyIHICTh B3a€MOIIOB'SI3aHUX 1 B3a€EMOJIIOUUX E€JIEMEHTIB MJIsi JTOCATHEHHS
MEBHUX IL1JeH, CYKYIHICTh €JIEMEHTIB CHCTEMH Ta XapaKTepH 3B'S3KIB MK HUMHU
BU3HAYAIOTHCA 00’ eMoM HeoOXimHOi poboTu [3,5]. Ilpu cTBOpeHH! 1 aHali31 CUCTEM
aBTOMAaTHU3allli BUAUISAIOTh CTPYKTYPH:

- (byHKIIIOHAJIBHY — CYKYITHICTh YACTHH /JI1 BUKOHAHHS OKpeMHUX (DYHKITIH:
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- aNrOpPUTMIYHY — CYKYIHICTh YaCTUH /JIi BHUKOHAaHHS MEBHUX aJITOPUTMIB
OTpaIltoBaHHs 1H(pOpMAIIii;

- TEXHIYHY — CYKYIHICTh HEOOXITHUX TEXHIYHUX 3ac00iB K BIJIOOpaKCHHS
(hYHKITIOHATIBHOI Ta aJITOPUTMIYHOI CTPYKTYP.

OcHOBHI nIepeBarv aBToOMaTH3allli MOJISITal0Th Y MOMKIJIUBOCTSX 3a0€3MEUHUTH:

- 3pOCTaHHs MPOJIYKTUBHOCTI Ta MOJIMIIEHHS] YMOB TIpaili;

- BUKOHAHHSI pOOIT y Ba)XXKOJOCTYITHUX Ta B3arajl HEIOCTYNMHHX [JISl JIOJUHU
chepax (paaloaKTUBHI 30HH, KOCMOC, OKpeMi BHJM METaIypriiHOTO Ta I1HIINX
BUPOOHMIITR); TABUIIICHHS TOYHOCTI, SKOCTI TEXHOJIOTTYHHX MPOIIECIB 1 BIAMOBIAHIX
BUPOOIB;

- 3pOCTaHHs HAIIHHOCTI, TEXHIKO-€KOHOMIYHUX MOKAa3HUKIB, 3arajJbHOl KyJIbTypU
BUPOOHUIITBA Ta KBaidikallii 00CIyroByHOUOro nepcoHany.

ABTOMAaTH3alisl XapyoBOTO BHPOOHMIITBA MPOBOJUTHCA 3a  JOMOMOTIOKO
ABTOMATUYHUX MPUCTPOIB, K1 MOKHA KIacU(pIKyBaTH 3a Pi3HUMHU O3HaKaMu. OHI€I0
3 HAUMOMIMpPEHIMMX € Kiacudikaiis 3a PyHKIIOHAIBHUM MPU3HAYSHHSIM MIPUCTPOIB:
- aBTOMaTUYHOTO KOHTPOJIIO Ta CUTHATI3aLlil;

- aBTOMAaTHYHOTO 3aXUCTY;

- 00YHMCITFOBAHHS;

- aBTOMaTHUYHOTO KE€PYBaHHSI.

[TpucTpoi aBTOMaTHYHOTO KOHTPOJIIO Ta CUTHAMI3aIl]l 3a0€311e4yl0Th KOHTPOJIb 32
nepediroM  TEXHOJIOTIYHMX TMpPOLECIB, CTAaHOM MPUMINIEHbh Ta  BIJAMNOBIJIHO,
CUTHAII3AI€I0. 32 HOPMAJIbHUX YMOB (DYHKI[IOHYBAaHHSI TEXHOJIOTIYHOI'O MPOLECY
BUKOPUCTOBYETHCSI ONTUYHA CUTHANI3alllsd, a IPHU MOSABI BIAXWIEHb BiJ IUX YMOB —
ONTHYHA Ta aKycTH4Ha. [IpucTpoi aBTOMATHMYHOTO 3aXUCTy 3a0€3MeUyIOTh 3aXHCT
00'eKTIB TIpH MOSABI 3arpo3u Jjs oOJagHaHHS, MPOAYKIi ab0 00CIyroByrHOUOro
nepconainy [1].

Bupimenns  npobiseM — aBToMaru3auii  motpedye — NPUHIMIOBO  HOBHX
TEXHOJIOTIYHUX MIAXOIB 70 00JiafHaHHA, YHI(IKOBAaHUX TEXHOJIOTTYHHUX IPOILIECIB,
BHOOpPY cucTeM KepyBaHHSA. HeoOximgHMM € poO3B’3aHHSA TaKUX MPOOJeM, 5K
MaKCHMaJlbHa KOHIICHTpAIllsd Omepalliid, yIpOBaPKEHHS OaraToolepariiHux,
0araToiHCTPYMEHTAILHUX MAaIllMH, BEpPCTaTiB, 3aCTOCYBaHHA CKJIQJAJIbHUX 1
KOHTPOJIbHUX aBTOMATiB, aBTOOIEPATOPIB, 3aBaHTAKyBaJIbHUX MPUCTPOIB, CTBOPEHHS
ABTOMATHYHMX JIIHIM Ta THYYKHX CHUCTEM TOIIIO.

ABTOMaTH3a1lisl BAPOOHUYMX MPOIIECIB HA OCHOBI BIPOBAIXKEHHSI pOOOTU30BaHUX
TEXHOJIOTIYHUX KOMIUIEKCIB 1 THYYKMX BHUPOOHUYMX MOJIYJIIB, JOMOMIKHOTO
oOJamHaHHS, TPaHCMOPTHO-HAKOMWYYBATbHUX Ta KOHTPOJIHHO-BHUMIPIOBAEHUX
MPUCTPOIB, 00'€AHAHUX Y THYUYKI BUPOOHUY1 CUCTEMH € OIHIEIO 3 YMOB ONTUMAJIbHOI
poOOTH MIANPUEMCTBA.

[Ticnst po3poOieHHsT YIOCKOHAIEHOI aBTOMaTU30BaHOI TEXHOJIOTT HEOOXIJHUM €
BU3HAYCHHS TEXHIKO-EKOHOMIYHUX ITOKAa3HUKIB Ta OIHKA iX €(QEKTUBHOCTI Y
MOPIBHSHHI 3 1ICHYI0YMMH. OCHOBHOIO METOIO OLIIHIOBAHHS €:

- BHW3HAYEHHS 3[JaTHOCT1 MO/JIEJI1 BUKOHYBATH 3aJ]1aHi (DyHKIIIT;

- JIOCSITHEHHSI MaKCUMAJTbHOT IIPOYKTUBHOCTI TIpaIli;

- BHCOKO{ SIKOCT1 MPOAYKIIii, III0 BUITYCKAETHCS;
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- MaKCHUMAaJbHOTO BUKOPUCTAHHS MaJINBA, YCTATKYBAHHS 1 CHPOBUHU;

- MaKCHMaJbHOTO 00CSATY peai3allii mMpoayKIIii.

3 MeTol MABUIIEHHS KOHKYPEHTOCIIPOMOXXHOCTI TMPOIYKINI HEO0OX1THO
BpPaxoOBYBaTH, IO KOMII'IOTEPHO-aBTOMATU30BaHE BUPOOHUIITBO 3/aTHE IIBHUJIKO
NEePEeXOAUTH HAa BUIYCK HOBOI MPOAYKIi BIJAMOBIIHO JO KOJUBaHb IOMUTY,
3a0e3neuyroud (pipMi PUHKOBY 1HIIIATUBY. YIPOBAIKEHHS TUIBKUA JIOKAJIbHOI
aBTOMATHUKHU, K IPaBUIIO, Hee(PEeKTUBHE i YNHUTD CITAOKUN BIUIMB HA BUPOOHUIITBO B
mimomy. I[lpu 00'eqHaHHI aBTOMATH30BAHOTO YCTATKYBaHHS B MEPEXKY 3'SIBISTIOTHCS
MOKJIMBOCTI y3TOKEHHS pOOOTH CYMDKHHUX JIAHOK 1 IIJITHOK BUPOOHHUIITBA, BBEICHHS
OTIEpaTHBHOTO KePyBaHHS yCTAaTKyBaHHSM, IUIAHYBAaHHS W OpraHi3ailii BUpOOHHUIITBA.
IaTerparis  migcucTeMH  aBTOMATHU30BAHOTO  BUPOOHUIITBA 3 MIJICHCTEMaMU
aBTOMATHU30BaHOTO TPOCKTYBAaHHS H aBTOMATH30BAHOI TEXHOJIOTIYHOI MiATOTOBKH
BUPOOHMIITBA MPHU3BOJIUTH A0 SIKICHOI 3MIHM YCIX CTYyNEHIB BUPOOHHMIITBA Ta HAJA€
3HAYHUNA €KOHOMIYHUH €(eKT y poOOTI XapuOBHX MIJIPHUEMCTB.
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Abstract

Freshwater ecosystems are increasingly threatened by anthropogenic pollutants,
among which microplastics (particles < 5 mm) have emerged as a critical global
challenge. Due to their persistent nature, these synthetic polymers easily infiltrate river
systems and pose severe ecological threats to aquatic organisms. This article evaluates
the distribution, pathways, and ecotoxicological impacts of microplastics in freshwater
ecosystems, with a specific focus on the Kura River Basin in Azerbaijan. The study
examines the mechanisms of microplastic ingestion by aquatic biota, trophic transfer,
and the subsequent physiological impacts. The analysis demonstrates that microplastic
pollution not only degrades aquatic biodiversity but also compromises the overall
health of regional water resources, necessitating urgent transboundary monitoring and
mitigation strategies.

Keywords: microplastics, freshwater ecosystems, Kura River, aquatic biota,
ecotoxicology, anthropogenic degradation.

Introduction

Freshwater ecosystems are vital resources providing critical services, including
drinking water supply, agriculture, and biodiversity conservation. However, these
systems are increasingly threatened by anthropogenic activities, among which plastic
pollution is growing at an exponential rate. Microplastics, defined as synthetic polymer
particles smaller than 5 mm, originate either from direct manufacturing (primary
microplastics) or the fragmentation of larger plastic waste under physical, chemical,
and biological weathering processes (secondary microplastics).

While ocean plastic pollution has been extensively studied, freshwater
environments serve as both critical pathways and major sinks for microplastics. The
Kura River, as the central hydrological artery of Azerbaijan, experiences severe
anthropogenic stress, receiving domestic, agricultural, and industrial wastes along its
transit routes. This paper aims to analyze the pathway of microplastic accumulation in
freshwater systems like the Kura River basin and evaluate its multi-level toxicological
effects on aquatic organisms.

Abundance and Pathways of Microplastics in Riverine Systems

Microplastics enter freshwater systems through diverse pathways, primarily driven
by urban runoff, wastewater treatment plant effluents, agricultural drainage, and
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atmospheric deposition. Once in the riverine environment, their transport and
distribution are governed by hydrodynamic conditions, particle density, and
biofouling. High-density polymers (such as PVC and PET) sink to the benthic
sediments, whereas lower-density polymers (such as polyethylene and polypropylene)
remain buoyant in the water column.

In the Kura River basin, localized demographic pressure and insufficient municipal
waste management lead to significant microplastic accumulation in river sediments and
surface waters. This accumulation creates a continuous exposure pathway for benthic
and pelagic organisms.

Ingestion and Bioaccumulation in Aquatic Biota

Aquatic organisms, including zooplankton, macroinvertebrates, and fish, regularly
ingest microplastics. Due to their microscopic size, these particles are often mistaken
for natural food sources. The physical presence of microplastics in the digestive tract
leads to mechanical blockages, false feelings of satiety, and subsequent nutritional
deprivation. To evaluate the ecological consequences systematically, the advantages
and limitations of relying on microplastics as bioindicators of river health are presented
in. Table 1.

Table 1. Advantag

es and Limitations of Using Biota for Microplastic Monitoring

Advantages Limitations

Reflects direct bioavailability of High variability in ingestion rates

pollutants in the food web. among different species.

Enables the assessment of trophic Laboratory extraction methods are

transfer (bioaccumulation). time-consuming and costly.

Helps identify localized hotspots of Distinguishing ingested plastics from

chemical contamination. natural fibers requires advanced
spectroscopy.

Acts as an early warning system for Environmental stress factors can mask

aquatic ecosystem health. specific microplastic-induced
pathologies.

Source: Prepared by the author.

Ecotoxicological Impacts and Chemical Transfer

Beyond physical damage, microplastics act as vectors for toxic chemical
compounds. Due to their hydrophobic surfaces and high surface-area-to-volume ratio,
they adsorb persistent organic pollutants (POPs), heavy metals, and pesticides from the
surrounding water. Additionally, plastic manufacturing additives (such as phthalates,
bisphenol A, and flame retardants) leach directly into the tissues of organisms after
ingestion. This chemical transfer leads to endocrine disruption, oxidative stress, and
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genetic mutation in aquatic biota, threatening the stability of the entire aquatic food
web.

Conclusion

Microplastic pollution represents a serious threat to the ecological integrity of
freshwater bodies, including the Kura River basin. The integration of physical
blockages and chemical toxicity severely compromises the health of aquatic biota and
alters trophic structures. To safeguard freshwater biodiversity and public health, it is
essential to implement strict monitoring frameworks, improve regional wastewater
treatment infrastructures, and foster transboundary water management cooperation
along the Kura River.
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BIOTEXHOJIOTIA YTUAIBALI BIIXOAIB XAPUOBUX
BUPOGHUIITB

Camok AnaroJiiii IBanoBu4
npodecop Kadeapu xapuoBoi Ximii,
HamionanpHu#t yHIBEpCUTET XapuOBUX TEXHOJIOT1H

SImxoBuii Onekcanap OJiekcaHAPOBUY
HamionanpHu#t yHIBEpCUTET XapyOBUX TEXHOJIOT1H

[Tomyk mxepen CUPOBUHM JJisi BUPOOHHUIITBA AJIbTEPHATHBHHUX BHUJIB IajiMBa
HEBIIMHHO 3POCTA€ 1 Hapa3l aKTyaJbHUM € MUTAHHS 301IBIICHHS YaCTKU BIJHOBHUX
JoKepen B eHeproOananci kpaid. OJHUM 13 MEPCIEKTUBHUX HAMPAMIB JIJIsl YKpaiHu €
nepepoOKa BIIXOJIB XapyOBOi MPOMUCIOBOCTI IIJISTXOM aHAEPOOHOTO 30pOIKyBaHHSI
3 YTBOpPEHHSM 0iora3y, IKHi B MOJATBIIIOMY MOKHA BUKOPUCTOBYBATH ISl OTPUMAHHS
najuBa Ta eHeprii

Maiixe BCl BIIXOAM XapyOBOi IMPOMHCIOBOCTI SBJISIIOTH COOOK BTOPUHHUMN
MaTepiaJibHUI pecypc Ta HajexkaThb J0 BIJHOBIIOBAHUX JXKEPeEJl EHEeprii.

OntuManbHUM CIIOCOOOM YTHUIII3allli BIIXOAIB € METaHOBE OpPOAiIHHS, KIHIEBUMU
MPOJyKTaMHU SIKOTO € METaH Ta KOPMOBa MIKpOoOHa O1omaca.

MetanoBe OpoOJliHHS — I MPOIIEC PO3KIAAy CKIAJHUX OPraHIYHUX PEUOBUH
MIKpOOpTraHi3MaMu B aHA€POOHUX YMOBAX.

CyTh MeTaHOTEHE3y IMOJsIra€ B TOMY, 110 OPraHiYHI PEYOBHMHHU PO3KIANAIOTHCS
MOCTYINOBO JIIOYUMH MIKPOOpPraHi3MaMu - aHaepoOHMMH OakTepisiMu. bpoiHHS
MIPOXOJIUTh y JIEKUIbKA CTA/lli, IPOTATOM SKUX CIIOYATKy OaKTepii-TipOTiTHKU, TTOTIM
KHCJIOTOTEHHI Ta aIleTOT€HHI MIKPOOPTaHI3MU IEPETBOPIOIOTH CKIJIAJIHI TMOJIIMEpPHI
CIIOJTYKH B OUJIBIII MPOCTI 3’€IHAHHS — arleTaT, METaHOJ, BOJACHb, TIOKCH BYTJICIIO,
aMiak, CIpKOBOJIEHb, 5Kl € cyOcTpaTamu Jijisi MetaHoreHiB [1]. KinieBuii eramn 1iporo
CKJIaJIHOTO TIPOIIECY 3MIMCHIOIOTh METaHOYTBOPIOIOUI OakTepii abo MeTaHOIeHH.
KinueBuM npoyKToM posmaay 6ioMacu € YTBOPEHHS METaHy Ta JIIOKCUY BYTJIEIIO
[2,3].

[HTEeHCUBHICTH METaHOBOI (hepMeHTAallli BU3HaUaeThcs OaratbMa Gakropamu. Jlis
MOYaTKy IMpoIiecy 30poKyBaHHS MOTPIOHO 3a0€3MEUUTH TaKi YMOBH:

* TOTPUMAHHS TEMIIEPATYPHOTO PEKUMY;

* HasIBHICTbh MTOKUBHUX PEYOBHH JIJIsi OaKTEpiit;

 notpumanHs pH;

* BUOIp TEpMiHYy TpPHUBAJIOCTI 30pOIKYBaHHS 1 CBOEYACHE 3aBAHTAKCHHA 1
BUBAHTA)XCHHSI CUPOBUHH;

* peryJsipHe mepeMillyBaHHS;

* 3a0€3IMeYCHHS JOCTaTHBOI BOJIOTOCTI CHPOBUHU;

* BIJICYTHICTb 1HT101TOpIB MPOIIECY

TemnepaTypa Mae 3HaYHUI BIUIMB Ha MPOLIEC METAHOBOTO OPOJIHHS B PEAKTOPI 1
B 3HAYHIM Mipi BU3HA4ya€ MIBUAKICTh MPOLECY 1 NPOAYKTUBHICTH MPOMHUCIOBHX
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YCTaHOBOK. B MeTaHoBOMy OpoOMiHHI BHUIUISIIOTH JIBa TEMIEPATypHUX PEKUMU
KUTTENSUIBHOCTI OakTepiit: mezoduibHui (25-40°C) 1 Tepmodinbuamii (monaa 40 °C)
[5]. Koxnuil TemneparypHuil pekMM Mae€ CBOi nepeBard Ta Henodikud. CTyIiHb
MIKPOOIOJIOTIYHOTO TMPOAYKYBaHHS METaHy pOCTE 31 30UIBIICHHSM TEMIIEpaTypH.
[IpoTe, KUIBKICTh BUTBHOTO aMiaKy TEX 301IbIIYETHCS 3 POCTOM TeMIIepaTypH, IO
NPU3BOJAUTH /IO CHOBUIBHEHHS Tpouecy 30poxkyBaHHs. OCHOBHOIO TMEpeBaroro
TepMOIILHOTO PEKUMY € BUCOKA MIBUAKICTH PO3KIIATY CUPOBUHU. 3 IMiJIBUILICHHIM
TeMIepaTypu 30UTBIIYETHCS MBUIKICTh OloxiMiuyHUX peakuiit [1,3]. Okpim 1poro, B
TepMO(DUTFHOMY MPOIIECi JOCATAEThCS OUIBLI BUCOKHUI BUXiH 6iora3y, depe3 OuIbII
rIMOOKHI po3Majl OpraHiYHUX PEYOBHH Ta OJHOYACHOMY 3HE3apaKyBaHHI, IO Ja€
MO>KJIMBICTh BUKOPHCTOBYBaTH 30poJpkeHy Oiomacy sik nobpuBa. B Toit xe uac
MIATPUMAaHHS TEPMOPUILHOTO PEKUMY MOTpeOye OUTBIIMX 3aTpaT €Heprii, BIH MEHII
CTaOUIbHMIM, HIXK Me30(D1JIbHMIA, a BMICT MeTaHy B Olorasi MeHIuid. B Me3odpiasHOMY
npoteci 30poKyBaHHs 30€piraeTbcsi BUCOKMNA aMIHOKHCIIOTHUM CKJIaJ 100pHB, aie
3HE3apa)KCHHsS CUPOBUHHU HE TAaKe MOBHE. Y CTAHOBKH, SIK1 IPALIOIOTh B ME30(LIIbHOMY
peXkuMi OUIBII PO3MOBCIOMKEHI, TaK $SK B TaKOMy TEMIEPATypHOMY PEXKUMI
JOCSTAIOThCS  BITHOCHO OUIbIII 00’€MH BHXOJIy METaHy, a TaKOoX IIpoliec
30pOIKyBaHHS MPOXOIUTH OLIBII CTa0LIBHO.

B 3anexHOCTI BiJl CKJIaly BIIXO/AIB MOXHA OTPUMATH JOCUTH BEIHMKY KUIBKICTh
6iorasy 3 BMicTOM uncToro merany Big 50 1o 90 %.

30pomkeHa Olomaca, IO YTBOPIOEThCS B MpoIEeci (pepMeHTallli Moxe OyTu
BUKOPHUCTaHa y SIKOCTI JOOpUB a00 KOpMOBUX A00aBOK. [licist MeTaHOBOTrO OpoiHHSA
MPaKTUYHO BECh a30T 30epiraeTbcsi B OpraHiyHid abo amoHIMHINA Gdopmi, KUK
MICTUTBCSI Y BUXIJIHIM cupoBHUHI. Lle nae MOXIMBICTh MOAANBIIOIO BUKOPHUCTAHHS
30poI’KeHO01 O10MacH y SIKOCTI A0OpUBA.

30pokeHy 6ioMacy MOXKHAa BUKOPHUCTOBYBATH y SIKOCTI KOPMOBOI JT00aBKHU st
BIITOA1BJII CJIbCHKOTOCIIOAAPChKUX TBAPUH Ta MTaxiB. 3a CBOIM CKJIaJIOM BOHA SIBJISIE
co0or0 30aJaHCOBaHMI 3a BITaMIHHHM CKJIAJOM Ta 30aradyeHuidl He3aMiHHUMU
aMIHOKHUCIIOTaMH KoMIUIeKC. HasiBHICTH BeJIMKOiI KUIBKOCTI BiTaMmiHIB Tpynu B,
0OyMOBJIIOE MOXUIMBICTh MOTO 3aCTOCYBaHHS JIJIi OTPUMaHHS O17KOBO-BITAMIHHUX
Xap4oBHX 100aBOK [1,5]

biorpancdopmairist eHeprii 6iomacu B 010Ta3 MIJITXOM METAHOBOTO 30POJIKYBaHHS
JI03BOJISIE KOMIIJIEKCHO BUPIIITYBaTH €HEPTeTUYHI, COIIaIbH1, CIIIbChKOTOCTIONAPCHKI Ta
€KOJIOT1YH1. BaxnBowo CKiI1a10BOI0 €EeKTUBHOCTI METAaHOBOI KOHBEPTAILIll HapiBHI 3
OTpUMaHHSM 0il0ora3y Ta SKICHUX JOOpHUB € MepeiK OMNOCEePEeIKOBAHUX €(EKTIB,
3HAYEHHS SKUX 3aCHOBYEThCS SIK Ha CKOHOMIYHMX TIOKa3HWKaxX, TaK 1 Ha
3arajibHOJIepKaBHUX npuopiterax [2,4,5]. Jlo HUX BapTO BIAHECTH:

[} 3HMDKEHHSI €HepreTUYHOI CKJIaJoBOi B COOIBAPTOCTI CLIBLCHKOrOCIOAAPUOl
POy KIIi;

[} eKOHOMISI €HEepPropecypciB y BHUCOKO3aTPaTHOMY BHUPOOHUIITBI MiHEPATbHUX
TO0OpHB,;

[} 3HM>KEHHSI TepOIMIHOTO HABAaHTAXKEHHSI HA TPYHTH 1 T.J.

AKTyalbHICTh BUKOPUCTAHHS TAKUX YCTAHOBOK Iependayvae:
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1. PaniionanbHe BUKOpUCTaHHS €Heprii 6ioMacH B1IXO/I1B XapuyOBOi MPOMHCIOBOCTI
3 OTpUMaHHAM OlomajanuBa Ta KOPMOBOi 6ioMacw;

2. OtrpuMaHHS BHCOKOSIKICHUX JOOpHMB 1 MIABUINEHHS 3aBISKH IbOMY
BpPOKaNWHOCTI;

3. OXOpoHY HaBKOJUIIHBOTO CEpPEOBHUINA: 3MEHIICHHS ab0 TomepeKeHHs
3a0pyIHEHHSI HABKOJUIITHHOTO CEPEIOBUINA BiIXOAaMH Xap4yOBOi TPOMHUCIOBOCTI;
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It is known that many heterocyclic compounds, even relatively simple ones, are
difficult to obtain, significantly limiting their scope of application. Therefore, the
search for new regioselective heterocyclizations based on readily available reagents is
highly relevant. Various amidoalkylating agents, in particular those obtained from
Schiff bases according to the general scheme, are among such promising reagents:

\ R'COCI N
/C:N_R > C - N - COR1
R = Ar, Het am
cl R

The preparation of reagents according to this scheme is only briefly mentioned in
the literature [1-3].

The use of such amidoalkylating reagents obtained from cage ketones would allow
the preparation of nitrogen heterocycles by a new method, often yielding uniquely high

yields [4].
The aim of this study is to attempt the synthesis of N-(3-(adamantan-1-yl)-4-oxo-
1,2,3,4-tetrahydroisoquinolin-1-yl)-N-cyclohexylacetamide using 1-

adamantylglycine as a synthon to prepare the amidoalkylating reagent.

The physiological activity of cage hydrocarbon derivatives, primarily adamantane
derivatives, has been extensively studied. Some of them are already used as
pharmaceuticals. The activity of these compounds is due to the pronounced lipophilic
nature of the compact hydrocarbon fragment, as well as, probably, the abiogenic origin
of most of these compounds [5, 6].

Below is the diagram according to which the synthesis was carried out:
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Ad CICH,COCI H,0
CH=N% CH-N%
COOCH, CcoocH, -HC
CHZCl
(14) (15)
0
o Ad ¢ Adﬁ EtN
R CH-N
COOCH;  -CH;0H O N 0
0=CH,CI
CH,CI pp
(16) (17)

(18)

General synthesis procedure.

1) 2-(Adamantan-1-yl)-2-(benzylideneamino)methyl acetate (14). Mix equimolar
amounts of methyl 1-adamantylglycine ether and benzaldehyde in dry toluene. Remove
water using a Dean-Stark trap.

2) 2-(Adamantan-1-yl)-2-(2-chloro-N-(chloro(phenyl)methyl)acetamido)methyl
acetate (15). Add an equimolar amount of chloroacetic acid chloride to the residue in
the toluene solution. Leave at room temperature for 24 hours. Remove the solvent in
vacuo. Add an aqueous alcoholic solution of KOH to the residue and stir at room
temperature for 15 hours. 3) 2-(Adamantan-1-yl)-2-(2-chloro-N-
(hydroxy(phenyl)methyl)acetamido)methyl acetate (16). The reaction mixture is
refluxed under a condenser for 4 hours.

4) 4-(Adamantan-1-yl)-3-(2-chloroacetyl)-2-phenyloxazolidin-5-one (17). The
solvents are removed under vacuum. The residue is crystallized from ethanol-hexane.
Yield 83%. 5) 3-(Adamantan-1-yl)-6,10b-dihydro-2H-oxazolo[2,3-a]isoquinoline-
2,5(3H)-dione (18). Oxazolidine (17) is dissolved in dry benzene and an equimolar
amount of Et3N is added. The mixture is refluxed for 2 hours. After cooling,
triethylamine hydrochloride is filtered off. The solvent is removed under vacuum. The
residue is crystallized from ethanol. Yield 78%.
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The aim of this work is to implement two approaches to solving a system of partial
differential equations that models the dynamics of predator and prey populations with
diffusion taken into account. A classical numerical method implemented in Wolfram
Mathematica (the method of lines) is compared with a neural-network approach based
on the DeepXDE library (Physics-Informed Neural Networks, PINNs). The accuracy,
computational complexity, and speed of the two algorithms are analyzed, and the
advantages and disadvantages of each are discussed. The results may be applied in
ecological modeling, bioinformatics, and other applied fields.

The system of Lotka—Volterra-type partial differential equations with diffusion
describes the dynamics of an ecosystem in which two species — predator and prey —
coexist and interact. To account for the spatial distribution of the populations, the
system is modified by adding diffusion terms, which transforms it from a system of
ordinary differential equations into a system of partial differential equations. Such a
system takes the form (1):

u
i Dy Au 4 u(n, — ay,u — oy, v),

%

i D,Av + v(1, — 0,V — Oy U, (1)

where:

— u(x, y, t) 1s a function of three variables describing the density of the prey
population;

— v(x, y, t) 1s a function of three variables describing the density of the predator
population;

— D, and D, are the diffusion coefficients of the prey and predator, respectively;
they characterize the rate at which the animals spread within the study area;

— Au and Av are the Laplace operators for the prey and predator, defined by
formula (2):
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(A _d2u+d2u
T ax? dy?’
d’v d?v
AU=W‘|‘d—yZ, (2)

— r, and r, are the intrinsic (unconstrained) growth rates of the prey and predator;

— oy, and a,, are the self-limitation (overcrowding) coefficients for the prey and
predator;

— auy 18 the coefficient describing the effect of the predator on the prey population;

— o,y 18 the coefficient describing the effect of the prey on the predator population.

Diffusion describes the process by which individuals spread through space; the
equation can therefore be used to model both the abundance of predator and prey and
their spatial distribution at a given moment in time [1, 2].

The numerical algorithm for solving this system was implemented in Wolfram
Mathematica using the method of lines on a rectangular domain with zero boundary
conditions; the initial data were set by cubic-spline interpolation. To analyze the
results, an interactive plot of species abundance over the entire time interval at a user-
specified point was constructed (Fig. 1), together with a dynamic 3D visualization of
species dominance within the study domain at a user-specified time (Fig. 2).

Population
1.8
1.61]

14 Prey

121
1.0F

08 Predator
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F i 1 1 L Time
0.4+~ 20 40 60 80 100

Figure 1 — Interactive plot at user-specified points (numerical algorithm)
Source of the figure: author’s calculations in Wolfram Mathematica
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D u (Prey)
U v (Predator)

Figure 2 — 3D visualization at user-specified time points (numerical algorithm)
Source of the figure: author’s calculations in Wolfram Mathematica

To evaluate the accuracy of the algorithm, errors were computed for interior points
of the domain, for the boundary conditions, and for points on the initial time layer.

The neural-network model was built using the DeepXDE library. The Physics-
Informed Neural Networks method was applied, which allows boundary and initial
conditions to be incorporated directly into the structure of the loss function [3].
Recording the values of the loss function throughout training is essential for evaluating
the accuracy of the algorithm. To present the results, an interactive plot at user-
specified points, analogous to the one used for the numerical algorithm, was
constructed (Fig. 3), together with dynamic 2D plots showing the quantitative and
spatial distribution of the populations over the plane (Fig. 4).

Population at a fixed point (x, y)

1.8 4 ___ Prey
— Predator

Population
I = = =
(=] L] & =

=3
o

=4
o

0.0 2.5 5.‘0 7.5 e 12.5 'lEI.D 17.5 ?DI.D
Time

X 2
¥ 3

Figure 3 — Interactive plot at user-specified points (neural-network algorithm)
Source of the figure: author’s calculations using Matplotlib Python liblary
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Figure 4 — Dynamic 2D plots of prey and predator populations (neural-network

algorithm)

Source of the figure: author’s calculations using Matplotlib Python library

After obtaining the solutions of the system of equations with each of the two
algorithms, a comprehensive comparison was carried out based on characteristics such
as accuracy, speed, computational complexity, and other criteria. The results of this
comparison are presented in Table 1.

Table 1

Comparative Analysis of the Numerical and Neural-Network Algorithms

Feature Classical numerical method Neural-network approach
. . . Can be an advantage with a properly
Accuracy High with a well-chosen step size and chosen network architecture; error 1.6

scheme; error 5 x 1073

x 107

Speed

High, 5-10 s, but up to 10 minutes for
error computation

Low during training (about 2 hours),
but high for repeated generation of
results (10 s)

Computational cost

Low on a coarse grid, high on a fine
grid

High at the training stage

Flexibility Lower for complex geometries Very flexible
Scalability More limited Better for high dimensionality
Sensitivity to High; an improperly chosen step Lower; the choice of training P oints

. . v o has an effect, but the method is more
discretization destroys accuracy and stability )

flexible

Interpretability of High, clear numerical interpretation Lower, based on analysis of the loss
results and error values
Visualization High quality but slow High quality and fast

Limitations related to
domain size and time

Low sensitivity to domain size, time,
and input parameters

Significant loss of accuracy for large
domains and long time intervals

It can therefore be concluded that each algorithm has its own advantages and
disadvantages. The neural-network approach is the natural choice for solving the
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system over a small study domain and a short time interval, since it can achieve higher
accuracy, is highly flexible and scalable, is versatile, and can serve as a basis for
solving other problems with little change to the underlying code. The classical
algorithm, by contrast, is considerably easier to adapt to problems over large domains
and long time intervals: it loses almost no accuracy, even performs better at high
diffusion levels, and requires substantially fewer computational resources.
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ITPOBJIEMA 3ATTAM’SITOBYBAHHS Y BEJINKUX
MOBHUX MOJEJISIX TA Ii BIIVIUB HA
ABTOMATU30BAHE BUSBJIEHHS BPA3JIMBOCTEMN

3eaincbkuid bornan AnapioBuy
3100yBay BUINOI OCBITH (haKyJbTETY KOMII IOTEPHUX HayK Ta KIOEPHETHUKH
KuiBcrkuit HamionanbHui yHiBepcuteT iMeHi Tapaca IlleBuenka, Ykpaina

KJio4oBi cji0Ba: BemKi MOBHI MOJIE, 3amiaM’ ITOBYBaHHSI, KOHTaMIHAIlisS JaHUX,
BUTIK JIaHWX, BWSBJICHHS BPA3JIMBOCTEH, Oe€3meka MIpOrpaMHOro 3a0e3MedeHHS,
BaJIIJIHICTh OI[IHIOBAHHS.

IHocTanoBka npodjaemu. Benuki MoBHI Mojieni (LLM) mBraKO NEpEeTBOPIOIOTHCA
3 JIOCHIIHMIIBKOTO IHCTPYMEHTa Ha CKJIAJAHUK IMPOMHCIOBUX KOHBEEPIB aHAII3Y
Oe3nekn KOoay: iX 3acTOCOBYIOTh i Kiacudikamii (GyHKLIH SK ypa3iuBHX,
BiHeceHHs Jnedexty no kimacy 3a kinacudikamiero CWE (Common Weakness
Enumeration) ta renepaitii BunpanieHb. Ommy01iKoBaH1 MOKa3HUKH SKOCTI JIJISl TAKUX
CUCTEM HEPIJIKO MEPEBUIIYIOTh PE3YJIbTATH TPAIULIIMHOTO CTATUYHOTO aHATI3Y, IPOTE
MEXaHI3M, SKUM Il TOKa3HUKHU TOPOJIKYE, 3alUIIAEThCS HEMpo3opuM. bazose
MPUMNYIIEHHA OyAb-sIKOTO OCHUYMAapKy, a caMe HE3aJIeKHICTh TECTOBOI BUOIPKH Bij
HaB4aJIbHOT, 711 LLM mopyuiyeTbcst CUCTEMAaTUYHO: MOJEI1 MONEPEeIHHO HABYAIOTh
Ha MUIbSIpJIax PSAAKIB BIAKPUTOTO KOIY, A0 SIKMX MOTPAIUISIIOTH 1 cami Habopu AaHHUX
BpasMBOCTEH, 1 matyi A0 BpaznuBoctel 3 karamory CVE (Common Vulnerabilities
and Exposures), 1 myOmiuHi onucu aedekTiB. BuHuKae nmuTaHHS, SK€ Ma€ MpsiMe
1H)KEHEepHE 3HAUYEHHS: UM MOJICJIb JIIMCHO po3mi3Hae HeOe3neuHuil mabdioH 00poOKu
JIaHUX, YH JINIIE BiITBOPIOE 3allaM’ATOBaHWN (PparMeHT HAaBYAIBHOTO KOPITYCY.

Mera i meroa. Merta poboTu: cuUCTEMaTU3yBaTW HasBHI €MIIIPUYHI CBIIYEHHS
11010 3anaM’ aToByBaHHs y LLM, nmoka3aTu KaHajau HOTO BIUIMBY HA aBTOMAaTH30BaHE
BUSIBJICHHSI BPa3MUBOCTEN Ta CHOPMYITIOBATH METOJUYHHUI MPOTOKOJ KOPEKTHOTO
OIIHIOBaHHS. METO/: aHaMITUYHHUI OTJIsiA 1 TMOPIBHSUIbHE 3I1CTABJICHHS PE3yJIbTATIB
penien3oBanux jaociimkenb, npeactaBienux Ha ICSE, IEEE S&P, ICLR ta ASE y
2021-2026 pokax, 3 OAAIBIITUM CHHTE30M PEKOMEHAITIH.

IousTilinuii amapar. 3anam’sTOByBaHHA (memorization) BHU3HAYaEMO SIK
BJIACTUBICTb MOJIEJ BIATBOPIOBAaTH (parMEHTH HABUYAJIbHUX JIAHUX 3aMICTh
y3arajgbHeHoro mabnaoHy. dopmanbHO MOCHIAOBHICTh BBaXKAIOTh 3amam’sITOBaHOIO,
SKIIO MOJENIb JIOCTIBHO MPOJOBXKYE il 3a mpedikcoMm (IKCOBAHOI JTIOBKUHH, TOOTO
nnerbest mpo k-eiinmernune 3amam’sitoByBaHHs [1; 2]. Konrtaminamis ganux (data
contamination) o3Ha4a€ NEPETHH OI[IHIOBAIBHOI BUOIPKU 3 HABYAIBHUM KOPITYCOM.
JIOIIIbHO PO3PI3HIATH TPH 1i KaHATU: MpsSMa KOHTaMiHAIlIsf, KOJIM TECTOBI MPUKIAAN
HasBHI B KOPITyCl TOTIEPETHHOT0 HABYAHHS; YaCOBa KOHTaMIHAIlisl, KOJIA BIAMOBIIHI
samicu  CVE  omyOmikoBaHO 10 JaTH  BiJICIKAHHS 3HAaHb MOJENI; HEmpsMa
KOHTaMiHaIlisl, KOJU 10 KOPIYyCy MOTpamiid He cami TPUKIaAu, a iXHI OIHCH,
oOroBopeHHs, 3BiTH abo mnepedpazoBani moxigHi [13]. Oxpemum sBHUIIEM €
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AyOroBaHHS BCEpenrHl HAOOPY JMaHUX, K€ CIPUYHMHSIE BUTIK MK TPEHYBAJIBHOIO 1

TECTOBOIO YaCTMHAMU HaBITh 0€3 y4acTi MonepeaHb0 HaBUEHOT MOJIEIII.
Emnipuyni cBigueHHsl. Y3arajJbHEeHHsS KUIbKICHUX pE3yJIbTaTiB HABEJECHO B

tabmui 1.

Taoauus 1. KigpkicH1 cBiIUeHHS 3amaM’ITOBYBaHHS Ta KOHTaMiHaIlii

JocaigxenHs

O0’eKkT BUMIPIOBAHHS

PesyabTar

Carlini Ta iH.,
ICLR 2023 [1]

Yacrka I0CHiIBHO
3aram’ STOBAaHOI'O KOPITYCY

GPT-J (6 mupn mapameTpiB) BiITBOPIOE
monaimente 1 % xopmnycy The Pile

Yang Ta iH.,
ICSE 2024 [3]

Burar 3anam’ sToBaHOTO
KOy

20 000 3renepoBaHMX BUXO/iB Janu moHaa 40
000 3amam’sToBaHUX (hparMeHTiB KOIY

Croft Ta iH.,
ICSE 2023 [5]

SxicTe HAOOPIB TaHUX
Bpa3JIMBOCTEH

20-71 % xubuux mitok i 17-99 % nyOmikaris
y peanbHuX Habopax JaHuX

Ding Ta iH.,
ICSE 2025 [4]

Burik y 6erumapkax i oro
BIUIUB Ha METPUKHU

110 18,9 % TouHMX KOl M’k YaCTHHAMU,
moznenb 7B: F1 68,26 % na BigVul [16] npotu
3,09 % na PrimeVul

Ullah Ta in.,
IEEE S&P 2024 [6]

CriliKicTh pilIEHHS 10
IeperiMEHyBaHb

xuOHi BiamoBimi 'y 26 % (PaLM 2) 117 %
(GPT-4) cuenapiiB micis 3MiHH iME€H 200
JI0JIaBaHHs 010J1I0TEYHUX BUKIIUKIB

Zhou Ta iH., 2025 [8]

Burik y 83 6eHumapkax
IIPOrpaMHoO]1 1HXKeHepii

cepenHiii BuTik 4,8 % (Python) 1 0,7 %
(C/C++), ane Pass@]1 y 4,9 pa3za Bunuii Ha
«IPOTEKIIMX» TPHUKIIAIaX

ASE 2025 [14]

Binkpuruit npotu
3aKPHUTOTO KOPITYCY

F1 nmxunit npubansHo Ha 20 B. 1., TOYHICTb
nanae 3 56 % 10 34 % Ha 3aKpUTIi KOJOBIH
0asi

Haseneni

pe3ynbTaTh

YTBOPIOKOTH

MOCIIJOBHUMA  JIAHIIIOT. Oo0csar

3amaM’ITOBYBaHHS 3pOCTa€ 3 pO3MIPOM MO/, IOBKUHOI T€HEPOBAHOTO (hparMeHTa
Ta YacTOTO MOro mnoOBTOpeHHA B Kopmyci [l; 3], a mnporpamHuii Kox €
BHCOKOIIOBTOPIOBAHUM MaTepiajioM, TOMY KOJOBI MOJIEN1 OCOOIMBO Yy TIUBI JI0 IILOTO
edexty. OnHoyacHO HaOOpHU JaHWX BpasziuBocTell [12; 16] MICTSITh 3HAYHY YaCTKY
nyOmikaTiB 1 XMOHUX MITOK [5], TOXX 4YacTHHA 3asBJIEHOI pEe3yJbTaTUBHOCTI €
apTedakTOM PO3MITKU Ta BUTOKY, & HE CBITUCHHSIM JIETEKIIIi; CJI1/I1 3araM’ ITOBYBaHHS
BUSIBJICHO 1 B MOBHUX MOJeisiX s komay [11]. HalimokaszoBimuM € 3iCTaBICHHS B
MeXax OJHOTO Kjacy MojelNied: mepexin Bii OeHUMapKy 3 BHCOKOK YacCTKOIO
nyOmikaTiB 10 OEHUMapPKY 3 YKOPCTKOIO IETYTUTIKAIIEI0 1 XPOHOJIOTTYHUM PO3IITICHHSIM
3amkye F1 3 68,26 % no 3,09 % [4].

Kananqum BIVIMBY Ha  aBTOMATH30BaHe
Cucrematu3yemo ix y I’ siTb Ipy1l.

BHUSIBJICHHI  BPa3JIMBOCTEH.
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1) Indasimia merpuk. [loka3HHKH, OTpHUMaHI Ha KOHTaMiHOBaHHUX JaHHX,
BHUMIPIOIOTh 3/IaTHICTb /IO BIATBOPEHHS, a HE JI0 y3araJbHEHHS, 1 HE MEePEHOCIThCS Ha
HOBI KOJOBI 0a3u: mepexifi A0 3aKpUTOr0 MPOMUCIOBOTO Kopmycy 3Hkye Fl
npuOm3Ho Ha 20 BiJICOTKOBUX MyHKTIB, @ TOUYHICTH 3 56 % 10 34 % [14].

2) Onopa Ha moBepxHeBi KopeasaTH. 3MiHa iMeH (YHKIIH 1 3MIHHUX a0o
J0/IaBaHHS HEUTpaIbHUX 010110 TEYHUX BUKJIUKIB IICY€ BIJMIOBIIb IEPEAOBUX MOICIICH
y 17-26 % cuenapiis [6]. Lle cBIqUUTB, 110 pillIEHHS MPUB’sI3aHE 10 JEKCUYHOI (hopmH,
XapaKTEPHOI /TSI 3amaM’ ITOBAHOTO TIPUKIIATy, a HE JI0 IOTOKY JTaHUX.

3) AcumeTpis moMWiIoK y 4Yaci. Monens, HajamroBaHa Ha Bigomi MIabJIOHM,
JIEMOHCTPY€E 3HIDKEHY YYTIWBICTh /10 BPA3JIMBOCTCH, OMPIIIIOAHCHHUX ITCIS NaTh
BiJICIKAHHS 3HaHb, TOMY B IPOMHUCIIOBOMY KOHBEEP! YACTKa MPOIMYIICHUX JC(PEKTIB
3poctae HemnpomnopiiiiHo a0 3asBieHoro Fl. Came NOMWIKH APYyroro poay €
KPUTUYHUMU y 0€3MEKOBOMY KOHTEKCTI.

4) BiarBopennsi Bpa3iauBoro koay. bmmseko 40 % mnporpam, 3reHepoBaHHUX
Copilot y cuenapisix mneperiky CWE Top 25, wmictwim BpasznuBocTi [7].
3amam’sITOBYBaHHSI TIEPEHOCUTH JIe(PEKTH 3 KOPIyCy B HOBUU KOJI, 1 TeHepalls Ta
BUSIBJICHHSI 3aMHUKAIOTHCSI B KOJIO: Ta cama MOJIEb 3/laTHA 1 MOPOJUTH 3HAWOMUHN i
nedEeKT, 1 He MO3HAYMTH HOTo SIK HEOC3MEeUHHIA.

5) llpuBatHicTh Ta Jinensii. Butsar 20 000 Buxo/1iB KOJ0BOI MOJIE1 J1aB IMOHA/T
40 000 3anam’siToBaHUX (PparMeHTiB [3], cepel SIKMX MOXIIMBI CEKPETH, IEPCOHATBHI
JaHl 1 KOJ 3 00MeXyBaJbHUMHM JIIEH31IMH. JIJIsI THCTPYMEHTIB aHajli3y O€3IeKH Iie
CTBOPIOE BJIACHY TTOBEPXHIO aTaKH.

JucKyciiini acnekTu. Bruiis 3anaM’iTOByBaHHS HE € YHIBEPCAJIbHUM, 1 TE€3H MPO
HOTr0 BCEOXOMHICTh MOTPeOyroTh obepexHocTi. Macmrabue pociipkeHHs 83
OEHYMAapKiB MPOTrPaMHO]1 1IHKEHEP1i MOKA3aJ10, 0 CEPEIHS YACTKA BUTOKY € IOMIPHOIO
1 cranoButh 4,8 % nns Python ta mume 0,7 % nns C/C++ [8]. e sickpaBimmit
KOHTpIpUKIaaA: y Habopi 3 834 3paskiB siapa Linux npubnuzHo 84 % HOMIHAILHO
KOHTaMIHOBAHMX BWIAJIKIB HE HECIU MPUIAATHOTO CHUTHANYy 3araM’ STOBYBaHHS,
OCKLJTbKH ypa3iuBa (yHKIIis a00 BIICYTHS B HABYAIBHHUX JaHUX, 200 Bi0OpakeHa Ha
1HIIMI (parMeHT, a CTIHKI CUCTEeMaTH4H1 3CyBU MOJIEJEH 30epiraaucs i micis AaTu
BijcikanHsA [15]. CnpoOu mokiagaTUCs JWIIEe HAa YacOBUM IO TaKOX JalOTh
HeoHO3HAauHI pe3ynbratu [14]. OTxe, KOHTamiHallisl € HEOOXIJIHOK, ajle HE €
JIOCTaTHHOIO yYMOBOKO 3aBHUIIEHHS OIIHOK;, BHUPIIMIAJIBHUM € T€, YM MOTParuB [0
KOpITyCy caMe YypasiuBuil (parMeHT pa3oM 3 MITKOIO, Ta Ha SKOMY piBHI
rpanyiasipHocTi (daiin, QyHKIib, pSAoK) BUMIPSHO nepeTuH. [IpakTuuyHui BUCHOBOK
JUIS. METOOJIOT1T ToJIsSITaE B TOMY, 1[0 KOHTaMIHAIlII0 HE CIIiJ aHl MOCTYJIIOBaTH, aHi
BIIKMIATH: 11 HOTPIOHO BUMIPIOBATH K OKPEMHI (PaKTOP EKCIIEPUMEHTY.

MeToauuHuii MPOTOKOJ OUiHIOBaHHSA. Ha OCHOBI mpoaHai30BaHUX JKEPE
MPOIIOHYEMO TaKi BHUMOTH JO CKCIICPUMCHTIB 3 BHSBJICHHS BpAa3JIMBOCTCH 3a
nonomororo LLM:

1) xpoHosioriuae po3maijeHHs: BuOipok 3a gatoro 3amucy CVE 3 000B’si3k0BUM
3a3HAYCHHSAM JaTH BiJICIKAHHS 3HaHb KOXXHO1 Mozemi [4; 14];

2) memyrutikailis Ha piBHI (QyHKII 3 HOpMai3aiieo GopMaTyBaHHs, a HE JIUIIIE
MONIYK 1IeHTUYHUX (aitmis [4; 5];
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3) mapHe OIliHIOBaHHS, KOJHM ypas3inBa (YHKIIIS TMOJAETHCS Pa3oM i3 BIACHOIO
BUIIPABJICHOIO BEPCIEIO, 110 BUSBIISE HE3MATHICTH MOJIENl OauyuTH MiHIMAIbHY
CEMaHTHYHY BIAMIHHICTb [4];

4) METpUKH, OPIEHTOBaHI Ha PU3HUK, 30KpeMa YacTKa MPOITYCKIB 3a 0OMEKEHOIO
piBHS XMOHUX TPUBOT, 3aMicTh arperopaHoro F1 [4];

5) aymuT HaJEeXKHOCTI JaHUX JI0 HABYAJIBHOTO KOPIYCy, HAaNpHUKIA[
BUKopucToBytroun Min-K% Prob, sik okpemuit kpok Bamigarii 6eHumapky [9];

6) TIepeBipKa CTIHKOCTI CEMAaHTUYHO €KBIBaJICHTHUMHU MYTAIlisIMU KOAY, 30KpeMa
nepeiiMeHyBaHHSIM Ta BCTABIICHHSIM HEUTpaIbHUX BUKIUKIB [6];

7) KOHTpOJbHI 3aKkpuTi ab0 TMpUBaTHI KOAOBI 0a3u, HEIAOCTYNHI JJs
BeOCKpeHMmiHry, K 30BHIIIHA BUOipKa [14];

8) nenymiikamis HaBYaJIbHOIO KOpHycy sK 3aci0 3MEHIIEHHS Ccamoro
3amam’siToByBaHHs [3; 10].

BucnoBku. 3anam’stoByBanHs y LLM € He moOiuHuM Je(heKTOM, & CUCTEMHUM
(bakTopoMm, SIKU1 BU3HAYAE BAJIIJIHICTh YCIX OMyOJIIKOBAHUX OIIIHOK aBTOMATHU30BAHOTO
BHUSBJICHHsI BpasnuBocTeil. KibKICHI JaHl CBiYaTh MpO JBa Pi3HI 3a IPHUPOJIOIO
HACJIJKW: 3aBUIICHHS METPUK Yepe3 BUTIK JIaHUX Ta SIKICHY MHIAMIHY MEXaHI3MY
PIIIICHHS, KOJIM MOJIEh CIIUPAETHCS Ha JICKCUYHY (PopMy 3araM’SITOBAHOTO MPUKIIATY
3aMICTh aHaJI3y NOTOKY JaHuX. BogHouac cuna 1poro e(ekty CyTTeBO 3aJ€KUTh BiJl
P1BHSI TPaHYJISIPHOCT1 BUTOKY, TOMY KOHTaMIHAIIIIO CJIi/I TPAKTYBaTH SIK BUMIPIOBaHHU I
napaMeTp eKCIEpPUMEHTY, a He sIK OiHapHEe MPUITYIICHHS. 3anpOOHOBaHUHI MPOTOKOI
3 BOCbMHU BUMOT J1a€ 3MOT'Y BIJIOKPEMUTHU BIATBOPEHHS BiJl y3arajabHEHHS 1 OTPUMATU
OLIIHKY, IPUAATHI JIJIsl IEPEHECEHHsI Ha pealibHi Koa0B1 0a3u. Hanpsamu moganmbmmx
JOCIIJKEHb: KUIbKICHE 31CTaBJIEHHS CUJIM CUTHAITy 3araM’ SATOBYBaHHS 3 MPUPOCTOM
METpHK y po3pi3i okpemux kinaciB CWE; noOyaoBa 3akpuTuX KOHTPOIBHUX KOPITYCIB
IUISL HE3aJIEKHOI NEPEeBIPKU; JOCIIIKEHHS METOJIB ILJIECPSIMOBAHOIO 3a0yBaHHSA
(machine unlearning) 1151 KOJJOBUX MOJENECH.
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BEPUDIKAIIIMHUH IIAP B APXITEKTYPAX CUCTEM
HA OCHOBI LLM-AT'EHTIB: CUCTEMATHU3ALIA 3A
JAKEPEJIOM ICTUHHA

Kuceaesuu Bosogumup BosioaumupoBuy
aCHUCTEHT Kadeapy KOMI IOTePHUX HayK Ta 1HGOpMAIIHHUX TEXHOJOT1H
XKutomupcrkuii aepxkaBHUI yHiBepcUTeT iMeH1 IBana dpanka

[Iporpamui cuctemMu Ha OCHOBI BeTMKHX MOBHUX Mozeneit (LLM) nenani wacrime
BUKOHYIOTh HE I0paa4y, 8 BAKOHABUY POJIb: ar€HT HE JIMIIE MPOIOHY€ BapiaHT ii, a i
0e3Iocepe/IHbO 3MIHIOE CTaH 30BHIIIHIX CHUCTEM, 30KpeMa 3allucye JlaHl, HaJCHIIae
3alUTH, 3MIHIOE TPOrpaMHUI KoA. fnpo Takoi CUCTEMH € HMOBIPHICHUM, TOMY
MMOMUJIKOBUH BHXiJ] areHTa HE € BUHATKOBOIO IMOI€I0; HOTO CITiT BBAYKATH IITATHAM
PEXKUMOM POOOTH, KU apXiTeKTypa mMae nepeadayaTtu. MexaHi3Mm, 0 NepeXOIUIIOe
BUXI1J] ar€HTa JI0 BAKOHAHHS J11, Y JITEpaTypl HA3UBaOTh BepUDIKAIIHHUM IIAPOM.

[IpobGnema mossirae B TOMy, IO TMOHATTS Bepu(ikaiii B areHTHUX CHCTEMax
y>KMBAIOTh HAJTO MHUPOKO. HUM 1Mo3HauaroTh 1 MOBTOPHUIA 3aIUT JI0 TI€T caMoi MOei
3 IPOXaHHSM MEPEBIPUTH BIACHY BIJIMIOBI/b, 1 3aITyCK MOIYJILHUX TECTIB, 1 (hOpMalIbHE
JIOBEJICHHS BJIACTUBOCTEN 3reHepoBaHoro koay. Lli MexaHi3Mu MaioTh TPHUHIIMIIOBO
pI3HY JOKa30BYy CHJIY, MPOTE€ B OMHUCaX apXITEKTyp iX MOJAIOTh AK OJHOPIAHI
CKJIAaAHUKHU. [IpakTHUHMIT HACIIITOK TaKUMA: 13 TBEPKEHHS MPO HAsIBHICTH BepUDiKalii
HE BUIUIMBAE, 10 CUCTEMa Ma€ xo4da O OJHE JHKEepesio iICTUHM, He3aJIekKHe Bij caMoi
MOJIENL.

AHani3 OCTaHHIX JOCIHIJKEHb CBIIYUTH MPO Take. MexaHI3MH CaMOKOpPEKIIi
OMpallbOBaHO HAWMOBHiIIE: y Tpall [1] 3amponoHOBaHO 1TepaTUBHE BIOCKOHAJICHHS
BIIMOBIZI 3a BJACHUM BIATYKOM MOJeNIi, a B mpami [2] omucaHo MeXaHi3M
CaMOKPHUTHUKHU 3 HAKOTTMYCHHSIM JTOCBiy B MOBHi# popmi. [IpoTe B mpaiii [3] mokaszano,
[0 MOJIeTIl HE 3[]aTHI HAJIIMHO BUMIPABJISATH BIACHI MIpKyBaHHS 0€3 30BHINIHBOTO
CUTHaJIy, a B mpartli [4] BCTAaHOBJICHO, II0 CaAMOBJOCKOHAJICHHS 3J]aTHE MOCHIIIOBATH
BJIacHE 3MilIeHHS Mojeni. [IpoTwiiekHui MONIOC MpEeACTaBIeHO B mpari [S], ne
OesreKy areHTa 3a0e3neuyroTh (OpMabHOIO IEPEBIPKOIO 3T€HEPOBAHOTO KOy TIEPET
BUKOHaHHAM. Po60oTH 2026 poKy 3aCBiI4YyIOTh 3MIIIIEHHS YBaru 10 KOHTPOJIIO IiJT Yac
BUKOHAHHSI: y Tipalli [6] onrcaHo MOHITOP 13 (hOpMaIbHOIO MOJTITUKOI BTPYUYaHHS, 110
nepeadayae 4OTUPH [Iii: JIO3BiJ, OJOKYBaHHS, 3alUT TIJITBEP/PKCHHS Ta 3aluT
neperysiay, y npaii [7] onucaHo TMOBEIIHKOBI KOHTPAKTH areHTa 3 (HOopMajbHOIO
crienudikaIiero Ta TPUMyCOBUM BUKOHAHHSM. HasiBHI OrjisijioBI mpaili 3 HaJIIHHOCTI
AreHTHUX CUCTEM [8] CUCTEMATU3yIOTh 3arp0O3M Ta KOHTP3aXxOAu 32 MOJIYJISIMU areHTa,
TOOTO 3a THUM, J€ 3aCTOCOBaHO 3axucT. HaTromicTh ymHoOpsAKyBaHHS MEXaHi3MIB
NEPEeBIPKH 3a TUM, 3BIIKU CHCTEMa JICTAa€ MIJACTaBy BBa)XKaTHU BUX1J MPaBUIbHUM, Y
PO3MIISIHYTUX JKepenax He BusBiieHOo. CaMe TaKuil MOTJISIT 1 TPOTIOHYETHCS HIDKYE.

Mera pocaigkeHHs1 ToNsirae B TOMY, LI00 OOIPYHTYBaTH BHOKPEMIICHHS
Bepu(dikallli B cCaMOCTIMHUM apXITEKTYPHHM Iap Ta CUCTEMATU3YBATH 11 MEXaHI3MHU 32
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JDKEpeNIoM 1CTHHH, TOOTO 3a THM, 3BIJKA CHUCTEMA JICTA€ MIJACTAaBy BBAXKATH BUXIJ
areHTa MpaBUJIbHUM.

Bepudikariiiro 10I1iI5HO pO3TIsSAaTH SIK OKPEMUM 11ap, a HE K JeTallb peaizarii
aresra, 3 ABox npuuuH. [lo-mepiie, BoHa Ma€ BIACHUN MpPEeaMET KOHTPOJIO: areHT
BIJIMOBIAA€ 3a OPOHKEHHS BapiaHTa Jii, a BepudikaliiiHui 1map BiJIOBIIA€ 3a IOMYCK
I[LOTO BapiaHTa 0 BUKOHaHHS. [lo-pyre, BOHA 3MIHIOETHCA HE3AJIEKHO BiJ MOJEIII:
Ty caMy MOJIJIb MOXKHA PO3TOPHYTH 1 0€3 MepeBIpKH, 1 3 GOpMaTbHUM JOBEICHHIM
BJIACTHBOCTEH BHUXOJly, IPUYOMY TapaHTii CUCTEMHU OyIyTh PI3SHUMH 32 HE3MIHHOTO
apa.

[IpomoHoBaHa oO3HaKa CHCTEMATH3allli CIHUPAEThCS HA KIACHYHE TTOHSATTS
imKeHepil mporpamHoro 3abesneuyeHHs. [IpoOiemy opakyma, TOOTO BiJCYTHICTH
HE3QJIEKHOTO  JDKEpesa, 3JaTHOrO  BIAPI3HUTH MPaBUIbHUN  pe3yJbTaT BiA
MTOMUJIKOBOT0, IOKJIAJIHO OIpaliboBaHo B mpati [9]. Bepudikaiiist areHTHOI cUCTEMU €
OKPEMUM BHIMAJKOM IIi€l MPOOJIEMH, YCKIATHEHUM THM, IO MNEPEBIPSAIOTH BUXIA
IMOBIPHICHOTO TIOpOKyBaya. ToMy MexaHi3Mu Bepudikaliii JOIIIbHO BIOPSIKYBATH
3a JpKEpeNioM 1CTHMHM, TOOTO 3a 1HCTAHIIIEI0, YUE PIIIEHHS CUcTeMa Oepe 3a MiJCTaBy
JIOTYCTUTH Ji10. 3a I[I€}0 03HAKOK MEXaHI3MHU YTBOPIOIOTH IIICTh PiBHIB (Tadi. 1),
YIOPSAJIKOBAHUX 32 3POCTaHHSIM HE3aJIeKHOCTI JHKepena ICTHHH BiJ JOCIIKYBaHOL
MO/IeJIi Ta CTPOT'OCTI FapaHTii.

Taoauua 1.
Cucremarnsalis MexaH13MiB Bepu(iKalli 3a JHKEPEJIOM ICTUHU

NepEeBIPKU

PiBenn Mexanizm 3MicT nepeBipku dxepeno Me:ka rapaHnrii
iCTHHH
0 BincytHiit Buxin Bukonyetscs 6e3 | Hemae ["apanTiii Hemae

CamonepeBipka

Ta cama Mozeab
OLIHIOE BJIACHUI BUXIJ
[1;2]

Cama Mozeib

He Bussisie xuo,
CHIIBHUX IS
MTOPOJKEHHS 1
NepeBipKy; 3aTHA
MMOCUJIFOBATH 3MIIIEHHS

JI0 BUKOHAHHS [ 5]

[3; 4]
2 IlepexpecHa Buxiz oniHtoe iHIa Inma mopens | JInmmaerscs
nepeBipka MoJiesb ab0 areHT- HMOBIpHICHOIO; XUOH,
KPUTHUK CHIJIBbHI JJIS1 MOAETIEH, HE
BUSIBIISIFOTHCS
3 [Tonituka [IpaBuia it MOHITOp Crneuundikarmis | OXorutoe Juiie Te, 1o
BTpY4YaHHs JIOMyCKal0Th, OJIOKYIOTh | TOJITUKH nepeadayeHo MOJITHKOO
a0o0 MOBEPTAIOTH IO HA
neperisn [6; 7]
4 BukonaBua 3amyck TecTiB, CepenoBumie | [linTBepmxye nuie
nepeBipka KOMIIUJIALIS, epeBipKa | BUKOHAHHS nepeBipeHi BUMIAIKU
CXEMH JTaHUX
5 dopmanbHa JoBenenns ®dopmanbHa [ToTpebye cnenudikartii;
nepeBipka BJIACTUBOCTEH BUXOJy | cmeuu@ikallis | 3aCTOCOBHA JIO BY3bKOTO

KJIACY BJIACTUBOCTEU
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[TpakTHyuHe 3HAaYEHHS 3alIPOIIOHOBAHOTO BIOPSAAKYBAHHS MOJIATAE B TakOoMy. PiBHI
1 1 2 rapanTiii HE JalOTh, BOHU JIUIIC 3HIKYIOTh IMOBIPHICTh IOMUJIKH, OCKUIBKH
JOKEPEJIOM 1CTUHH JIMIIAETHCS UMOBIpHICHA Mojielb. PiBHI 3—5 garoTh rapaHTii, mpoTe
KOXEH JIMIIIE B MEXaX CBOrO JIKepesa: MOJITHKA BTPYUYaHHS OXOIUTIOE repeadadeHi
HEI0 BUMNAJKU, TECT MIATBEP/UKYE TIOBEIIHKY Ha 3aJlaHuX JaHuX, (GopMalibHe
JIOBEJICHHS 3aCBIIUy€ BIAMOBIAHICTH crenudikaiiii. 3BIICH BUIUIMBAE BUMOTA 0
OTHUCY apXITEeKTyp: 3a3HaUaTH HE HAsABHICTH Bepuikalli, a i piBeHb 3a JHKEPEIOM
ICTHHH Ta MeXi, y SKUX Ied piBeHb [ie. DOpMYIIOBaHHA «CHUCTEMa MICTUTh
BepHudikaliiHui mapy 0e3 TaKoro YyTOUHEHHs He Hece iH(opMallii mpo rapaHTii.

I3 cucTemaTH3alii BUIIIMBAE OOMEKEHHS, CYTTEBE JIJISl IPOEKTYBAHHS: 3pOCTAHHS
piBHS MiJBHILY€E TapaHTii, MpPOTe 3BYXKYy€ 3acCTOCOBHICTh. PiBenp 4 morpelye
CEepellOBUILA BHKOHaHHSA U HaOOpy TecTiB, a piBeHb S5 BuMarae (HopMalbHOI
cnenudikamii OaxaHOl TMOBEAIHKH, SKy JJIsi 0aratboX NPUKIATHUX 3a7a4
chOopMyJIOBaTH Ba)XXKO a00 E€KOHOMIYHO HEJOLUIbHO. ToMy piBHI KOMOIHYIOTH:
BUKOHABYY TMEpeBIpKy OEpyTh 3a OCHOBHUN MEXaHI3M, IMOJITUKY BTpY4YaHHS
3aly4aroTh I Al 13 HE3BOPOTHMMM HACHIIKaMH, a (OpMaJbHY MEpPeBIPKY
3aCTOCOBYIOTH BHOIPKOBO, JMILIE JO KPUTUYHUX BJIACTUBOCTEM Ha KIUTAIT
PO3MEXYBaHHS JOCTYIY /10 IaHUX.

BucnoBku. Bepudikaiiiro o0rpyHTOBaHO K CAMOCTIMHHMI apXiTEeKTypHUH IIap,
II0 Ma€ BIJIACHUN MNPEAMET KOHTPOIK M 3MIHIOETHCS HE3AJIEKHO BIJl MOJENI.
3anporoHOBAaHO CUCTEMATH3AIIIIO 11 MEXaHI3MIB 3a JIKEPEJIOM ICTUHHU, SIKA CIIUPAETHCS
Ha KJAacU4YHy MpoOJeMy OpakyJjia, po3pi3Hs€ IWIICTh PIBHIB 1 IMOKa3ye, IO PiBHI
CaMOIIEPEBIPKM Ta TEPEXPECHOI MEPEeBIPKM TapaHTid He 3a0e3MevyroTh, a JIMIIE
3HIXKYIOTh IMOBIPHICTh MOMWJIKU. [IpakTMUHUM HACIIJKOM € BUMOTra 3a3HayaTd B
OTHCI apXITEKTypH piBeHb Bepudikallli Ta Mexi Horo Jii, a He caM (PakT HasBHOCTI
nepeBipkd. HampsMoM mnopaneiioi poOOTH € eMIipuyHE 3ICTAaBIICHHS pPIBHIB 3a
YaCTKOIO MPOIMYLIEHUX MOMUJIOK Ha CIUIBHOMY HaOopi1 3a/1ay.
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AHAJII3 BUKOPUCTAHHA ®OTOKOMIIO3ULIIHHUX
MATEPIAJIIB UIA TPAMOI'O BIJHOBJIEHHS 3YBIB

Yanox Onexkcanap AHATONIHOBUY,
JTIOKTOP MEAUYHUX HAYK, Tpodecop, 3aBiyBad kKadeapru CTOMATOJIOT1
JloHelnbKuii HalllOHAJIbHUN METUYHUN YHIBEPCUTET

JApamapenska Cpitiiana IropiBua,
KaHAUAAT MEIUYHUX HAYyK, JOICHT Kadeapu CTOMATOJIOTI,
JloHelnbKuii HalllOHAJIbHUN METUYHUN YHIBEPCUTET

€Buuk Bosogumup BacuiaboBuu
aCUCTEHT Kadeapu CTOMATOJIOr 1,
JloHe1bKUiA HallIOHATBHUN MEAUYHUNA YHIBEPCUTET,

AxmenoB AHAp AUUH OTJIH,
acnipaHT Kadeapu CTOMaToJOrli,
JloHelbKUIi HalllOHATbHUN MEAUYHHUNA YHIBEPCUTET,

AKTyaJabHicTh. JIiKyBaHHS Kapiecy 3yOiB, K BIJOMO, TOJISATA€ Y BiIHOBJICHHI iX
aHaTOMO-(YHKIIOHAJbHUX XapaKTEPUCTHK. 3aBISKH CBOEYACHO IMPOBEICHOMY
JKyBaHHIO, y TAIII€HTIB CTAlOTh MOBHOIIHHUMH Taki BaJIHBl QyHKII1, K QyHKIIIT
’KYBaHH$, MOBJIEHHS TOII0. OCTaHHIMU AECATUIITTSMHU 3 MOIIUPEHHSIM BUKOPUCTAHHS
y KIIHIYHIA CTOMATOJOTIYHIM MPAKTHUIl BiTHOBIIOBAIHHUX (OTOKOMITO3HUITIMHUX
MaTepiaiiB 3HAYHO 3pi3 MOMUT MAIIEHTIB HAa €CTETHUYHI pecTaBpallli ypaKeHHUX Ta
3pyilHOBaHUX 3yOiB, IPUUYOMY HE TUIbKHU 3yOiB (ppoHTaNBHOI, ane i O14HOoi rpynH [1,
2]. ®oTOKOMNO3ULINAHI Marepiaiy, SKi 3aCTOCOBYIOTh JJIA MPAMOIO Ta HEMPSIMOTO
BIJIHOBJICHHSI 3pyHHOBAaHMX 3yOiB, BOJIOAIIOTH JIOBIOIO HHU3KOI TMO3UTUBHUX
BJIACTUBOCTEH, cepell SIKUX (PI3MKO-MEXaHIYHAa MILHICTh Ta CTIMKICTh A0 CTHUPAHHS,
IIMPOKA raMa KOJNIPHUX BIATIHKIB Ta TPAHCIAPEHTHICTh 3a MOTPe0O00, 31aTHICTh 110
MOJIIPYBaHHS Ta TpuUBase 30epekeHHs OIMCKY, 3pYYHICTh Yy POOOTI 3a pPaxyHOK
BIIMOBITHOT KOHCHUCTEHINI Ta 3aTBEPAIHHS ITiJ BIUIMBOM CBITJIOBOTO TIOTOKY Y
notpiOHuii yac Tomo [3, 4]. Came 11 Marepiasid JTO3BOJISIOTH TOBHOIO MipOIO
BIJIHOBUTHU, KPIM HEOOXITHUX aHATOMIYHUX TMapaMeTpiB, €CTETUYHI XapaKTCPUCTUKU
3pyiHOBaHMX 3y0iB, 110, K BIJOMO, Ma€ JJIs MAIli€HTIB MEBHUI MICUXOJIOTIYHUHN e(deKT
Ta CIIpUsi€ X OLIBIN BIEBHEHIN COITiami3aiii.

Crin 3a3HaUMTH, M0 KIIHIYHE BUKOPUCTAHHS (DOTOKOMITOZHIIITHMX MarepiajiB 3
METOI0 IPSIMOTO BIJHOBJIEHHS 3yOiB MOTpeOye pEeTEeNbHOTO TOTPUMAHHS BU3HAYEHHUX
Ta BCTAHOBJEHUX (pipMaMU-BUPOOHUKAMHM TEXHOJIOTIM, MPUYOMY JIOCTATHBHO
crienu(p1YHUX JJIsI MaTepialiB, SKI BITHOCITBCSA JI0 Ti€l YW 1HIIOT KiacudikaiiiiHol
rpynu. Bigomo, mo iHOAI 3aCTOCYBaHHS NEBHUX BIJIHOBIIOBAJIBHUX MarepiajiB
BHU3HAYAIOTHCSI HAOYTUMU JIIKAPSIMU-CTOMATOJIOTaMH KJIIHIYHUMU HaBUYKaMu poOOTH,
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JOCBIIOM Ta HampalbOBaHUMU 3BHYKAaMH. Y I1[bOMY IUIaHI T[E€BHY I[IKaBIiCTh
BUKJIMKAIOTh PE3YJbTaTH aHKETYBAaHHS JIIKAP1B-CTOMATOJIOTIB 3 HEBEJIMKUM KIIIHIYHUM
JOCB1I0OM pOoOOTH 3 (POTOKOMITO3UIIITHOTO BITHOBJICHHS 3y0iB.

MeTa nociaigkeHHs1 — aHaII3 PE3yJIbTaTiB aHKETYBaHHS JIIKapiB-CTOMATOJIOT1B, SKi
BEIyTh aMOyJaTOPHUM OJOHTOJIOTIYHHM TMPHUHOM, IIOI0 3aCTOCYBAHHS Y KJIIHIYHIM
OpaKkTUIll  JJI8  TPSAMOTrO  BIJHOBJIEGHHS  3yOIB  PI3HUX  BIJHOBIIOBAIBHHUX
(hOTOKOMITO3UITIMHUX MaTepialliB.

Marepiajau Ta MmeToau gocai:keHHsi. byio mpoBeneHo aHkeTyBaHHsA 22 JiKapiB-
CTOMATOJIOTIB, $IKI TPAIIOIOTh Yy 3aKjiaJaXx OXOPOHM 3[0pOB'S MpUBAaTHOI (hopmu
BJIACHOCTI Ta MAIOTh CTaX KJIIHIYHOI pOOOTH BiJl OJHOTO JIO I’ SITH POKiB. AHKETYBaHHS
JKapiB-CTOMATOJIOTIB 3a iX 3roau OyJa0 aHOHIMHHMM, aHKETa MICTHUJIA M'STh 3alIUTaHb
CTOCOBHO BHUKOPHUCTAHHS Yy TOBCAKACHHIN KIIHIYHIM MpakTULl I OpsIMOTO
BIJIHOBJICHHS 3pyHHOBaHMX BHACIIOK Kapio3HOro ad0 HEKAPI03HOTO ypaKEeHHs 3y0iB
(OTOKOMIO3UIIMHUX MaTeplaiiB pi3HUX KiacudikaniiHux rpyn. B anketi Oyno
3alpPOTIOHOBAHO TO3HAYUTU PEKUM PETYISIPHOCTI BUKOPUCTAHHS BITHOBIIIOBAJIHLHUX
MaTepialiB, 30KpemMa, 3aluTaHHs OyJIM MOCTABJICHI BIJTHOCHO MOCTIMHOTO a00 YacToro
3aCTOCYBaHHS 3a3HAYEHHUX MaTepialiiB, a TAKOK Y1 BUKOPUCTOBYIOTHCSI BOHHU 1HOA1 200
BKpail piJIKo, MOKJIMBO, HaBITh HIKOJIM HE OyJId 3aCTOCOBaHI. Pe3ynbraTi aHKeTyBaHHS
HaBOJWIM aOCONIOTHUX Ta BIJACOTKOBMX 3HAYCHHSX IIOJI0 BIAMOBIACH JiKapiB-
CTOMATOJIOT1B Ha KOYKHE 3alIUTaHHS 3allpOIIOHOBAHOT aHKETH.

Pesynbrarn  fgociigzkeHHsi. 3a  MIACYMKaMd  MPOBEAEHOTO  AHOHIMHOIO
aQHKETyBaHHS 22 JIIKapiB-CTOMATOJIOTIB MPUBATHUX CTOMATOJOTIYHUX 3aKJIaJliB
3'sCyBaJIOCA, 110 OJHUM 3 HUX IIJl Yac MPSAMOIO BIJHOBIIEHHS 3pYMHOBAHHUX 3yOiB
¢poHTaIbHOI Ta OIYHOI TPyNH HE BUKOPHUCTOBYBAB YHIBEPCAJIbHI MIKPOTIOpHIHI
dboTokoMmo3uIliiHl  Martepianu. BogHodac — TOTalbHO ~ BUKOHAHI  T1OpHHI
(OTOKOMMO3UTH TOCTIHHO ab0 YacTo y CBOiM KIIHIYHIA MPaKTULl HIXTO 3
MIPOAHKETOBAHHUX JIIKAPiB-CTOMATOJIOT1B TaKOX HE BUKOPUCTOBYBAB, OJJHAK MPH IIbOMY
2 mikapi-ctomaronoru  (9,1% Big 3arajbHOi  KUIBKOCTI  MPOAHKETOBAHMUX )
3aCTOCOBYBaJIH iX 1HOI, 4 Jikapi-ctomaromnoru (18,2%) — Bkpait pijgko. 3po3ymisio, 1o
3a HaBEJEHUX IMOKA3HUKIB HIKOJIM HE 3aCTOCOBYBaJIHM (DOTOKOMMO3MUIIIAHI MaTepiaiu
3a3HaueHoi rpynu 16 nikapiB-ctomatoioris (72,7%).

Jlemto iH1I11 pe3yabTaTH CTOCYBAIMCS JBOX TPYI HAHO(POTOKOMITO3UTIB, MO0 IKUX
Oynu TIOCTaBJCHI 3alMTaHHS B aHKETI. 3a pe3yjbraraMHi aHKETyBaHHS, TaK 3BaHI
«HAHOKJIACTEPH1» (POTOKOMIIO3MIIIITHI Marepiaiu JJid MNPSMOIo BIJHOBJICHHS 3yOiB
BUKOPHCTOBYBAJIM Ha MOCTIMHIA OCHOBI 4 mikapi-cromarojyioru (18,2%), yacto — 6
JikapiB-ctomaronoriB  (27,3%), 1Homi iX 3acTOCOBYBaju HaWOiIbIIE JIIKapiB-
CTOMATOJIOT1B, 30KpeMa, 8 (36,4%), Bkpaii piako — 4 nikapi-cromarosoru (18,2%).

Haii0inpmioro  MOMyASIPHICTIO  cepel  MPOAHKETOBAHUX  KOPUCTYBAJIUCS
HaHOT10pUAHI (POTOKOMIO3ULINHI MaTepiand. Y CBOId KIIHIYHIA TPAKTUII iX
BUKOPHUCTOBYBaIM TOCTiitHO 18 mikapiB-cromarosnoriB (81,8%), wacto — 2 mikapi
ctomatosioru (9,1%), BomHodac o 1 mikapro-ctomarosory (o 4,5%) 3a3Hauniu, 1o
BUKOPHUCTOBYBaJIM I1i Marepianw iHomli abo Bkpaii piako. IlikaBo, 1o cepen
MIPOAHKETOBAHUX JIIKAPIB-CTOMATOJIOTIB HE 3HAWIIIOCS JKOIHOTO, SKUW OW He
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3aCTOCOBYBaB JJIsl MPSIMOTO BIJHOBIIEHHS 3y0iB HAHOKJIACTEpHI ab0 HAHOTIOpHAHI
(hOTOKOMITO3HITIiHI MaTepiaIn.

[Ilo crocyeTbes TeKyuux (DOTOKOMITO3HUIIMHMX MarepialiB, TO IOCTIMHO iX
BUKOPHUCTOBYBAJIU JinIIE 2 JiKapi-ctomaronoru (9,1%) Ha yacte 3acTocyBaHHs BKa3aiu
Takox 2 Jikapi-ctomarosoru (9,1%), 1Ho/11 BUKOPUCTOBYBAIU TEKYYl (POTOKOMITO3UTH
5 nikapiB-cToMatooris (22,7%), Bkpaii pigko — 1 nikap-ctomarodor (4,5%). Y Toi xe
yac, 12 npoaHkeToBaHUX JIIKapiB-cTOMATONOTIB (54,5%), 1 Ha 11€ CJIiJl 3BEpPHYTH yBary,
HIKOTM HE BHUKOPHUCTOBYBAJIM TeKydl (DOTOKOMIIO3MIIIMHI Marepiail B CBOId
MOBCSAKJACHHIN KIIHIYHIN MPaKTHII.

BucHoBok. 3a miACyMKaMHU aHKETYBaHHS, JIKapi-CTOMATOJOTH MPUBAaTHUX
3aKJIa/iB OXOPOHU 3I0POB'S 3 KIIIHIYHUM JOCBIZOM BiJl OJHOTO JIO IT'SSTH POKIB IS
MPSIMOTO BIJTHOBJICHHS 3pYyHHOBAaHMX 3y0iB BUKOPHUCTOBYBAJIM Cy4acHI Ta €(EKTUBHI
HaHO(OTOKOMMO3UIIIMHI MaTepiaiu, OJAHAK OlIbIIE TOJOBUHU 3 IMPOAHKETOBAHUX
JKapiB-CTOMATOJIOTIB HIKOJIM HE 3aCTOCOBYBAIM TEKy4l ()OTOKOMITO3UTH.
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FACTORS INFLUENCING SOIL FORMATION
PROCESSES UNDER SUBTROPICAL CLIMATE
CONDITIONS: A CASE STUDY OF TURKEY CREEK
SANCTUARY PARK, FLORIDA

Poleva Julia

Ph.D., Visiting Professor
Florida Institute of Technology,
Melbourne, Florida, USA

Soil formation in subtropical environments results from the complex interaction of
climate, parent material, topography, hydrology, vegetation, biological activity, and
time. Turkey Creek Sanctuary Park, located within Florida's Atlantic Coastal Plain,
represents an ideal natural laboratory for investigating these pedogenic factors due to
its diverse terrestrial and aquatic ecosystems [1].

The region is characterized by a humid subtropical climate with high annual
temperatures, abundant precipitation (approximately 1,300 - 1,500 mm per year), high
atmospheric humidity, and seasonal rainfall associated with tropical storms and
summer convective precipitation [2]. These climatic conditions promote intensive
chemical weathering, mineral transformation, accelerated decomposition of organic
matter, and continuous biological activity throughout the year (photo 1).
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Photo 1. TheSil - Water Interface: Organic Matter Accumulation
(the author’s personal development).

Hydrological conditions play a key role in soil development. Turkey Creek and its
associated floodplain, wetlands, marshes, and groundwater systems regulate soil
moisture, periodic flooding, sediment deposition, nutrient transport, and redox
processes [3]. Fluctuating groundwater levels create alternating aerobic and anaerobic
conditions, favoring gleying, organic matter accumulation, and horizon differentiation
in poorly drained soils.

The park supports a mosaic of vegetation communities, including live oak
(Quercus virginiana), cabbage palm (Sabal palmetto), slash pine (Pinus elliottii), red
maple (Acer rubrum), bald cypress (Taxodium distichum), and numerous understory
shrubs, grasses, ferns, and epiphytic species (photo 2). Forest litter, extensive root
systems, and microbial communities contribute to humus formation, nutrient cycling,
aggregate stability, and improved soil structure [4].
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Photo 2. Forest Floor as a Site of Soil Formation
(original work by the author).

The diversity of wildlife further enhances pedogenic processes. Aquatic organisms,
including fish, turtles, amphibians, aquatic invertebrates, and microorganisms,
participate in organic matter transformation and nutrient recycling within wetland
ecosystems. Terrestrial fauna such as gopher tortoises, raccoons, white-tailed deer,
armadillos, reptiles, birds, insects, and earthworms influence soil aeration,
bioturbation, seed dispersal, and organic matter incorporation, thereby accelerating soil
profile development [5, 6].

Parent materials consisting predominantly of sandy marine and fluvial sediments
determine soil texture, drainage characteristics, and mineral composition, while the
relatively flat relief controls water redistribution and sediment accumulation across the
landscape [7]. The interaction of these climatic, hydrological, geological, biological,
and geomorphological factors governs the formation and spatial variability of soils in
Turkey Creek Sanctuary Park [8].

This study highlights the integrated nature of pedogenesis in humid subtropical
environments and emphasizes the importance of preserving natural ecosystems for
maintaining soil functions, biodiversity, and long-term environmental sustainability.

The findings demonstrate that soil formation in Turkey Creek Sanctuary Park is
governed by the close interaction of climate, hydrology, vegetation, parent material,
topography, and biological communities (photo 3). The preservation of these natural
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relationships is essential for maintaining healthy soils, sustaining biodiversity,
regulating water quality, and ensuring the long-term stability of subtropical ecosystems
[9-12].

Photo 3. Coarse Woody Debris Supporting Soil Formation and Biodiversity (original
work by the author).

Protected and recreational natural areas play a fundamental role not only in
conserving unique landscapes and ecological processes but also in providing
opportunities for scientific research, environmental monitoring, and public education
[13 — 16]. These ecosystems serve as living laboratories where visitors can observe the
interconnectedness of soils, plants, wildlife, and water resources, fostering a deeper
understanding of ecosystem functioning [17].

Environmental education should be recognized as a key component of sustainable
development. Engaging young people in nature-based learning, ecological research,
and conservation activities helps cultivate environmental responsibility, critical
thinking, and respect for natural resources [18, 19]. By encouraging direct interaction
with protected landscapes, future generations develop an appreciation of the ecological
services provided by healthy ecosystems and the importance of their conservation [20].
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The long-term protection of nature reserves and recreational parks requires the
combined efforts of scientists, educators, policymakers, and local communities.
Promoting environmental awareness and responsible stewardship among young people
is an investment in the resilience of ecosystems and in the sustainable future of society
[21, 22]. Conserving protected natural areas today ensures that their ecological,
scientific, and educational value will be preserved for future generations.
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MOAEJIb 3ABE3ITEYEHHSA POBOTHU PEJIOKOBAHUX
TA IOCTPAXKJIAJIUX NIANPUEMCTB YKPAIHU B
IMPABOBOMY ITOJII HA ITPUKJIA I EKOJIOTII

MipcyaranoBa Jlsas PycremiBHa
[HXeHep-A0CIiTHUK 3 OXOPOHH HABKOJIMIIIHBOTO CEPEAOBHIIA,
Hauanpauk Bimmainy exkosorii denepartii poboToaasiiB YKpaiHu

YKpalHChKI MiJMPUEMCTBA, IO 3a3HAIM pyHHAIIl Ta TUMYAaCOBO ONMUHUIHUCS Y
HEMOJIMBUX U (PYHKIIOHYBaHHsS CyO'€KTIB TOCHOJApIOBaHHS yYMOBax- a came y
30HAaX AaKTUBHUX OOMOBUX /I Ta BHUMYIIEHO PEJIOKYBAJIHUCS BHMAararoTh HOBOIO
MIIXOAY JO HaJdaHHA MOXJIMBOCTI (YHKIIOHYBaHHS, a caMme 3a0e3leueHHs
TO3BUTBHUMHU JJOKYMEHTAMH Ha JISJIbHICTb.

[To-nepuie, QyHKIIOHYBaHHS Cy0'€KTy TOCMOJApIOBaHHS BiJOyBaeTbCs 3
JOTPUMAHHSAM HOPM TOXKEXHOI 1 TEXHOT€HHO1 O€3IeKH, HOPM OXOpPOHHU Mpalll Ta
€KOJIOTli, HOPM TEXHIYHOTO Ta EHEeproHarjasay 1 T. iHIIE. Y BHUIAJKY, KOJHU
MIIIPUEMCTBO BUMYIIICHO Tepeixasno, 3a3Buuai mij; 00CTpiiaMu, YaCTKOBO TIEPEBE3II0
JacTHHY O0JIaJIHAHHS Ta TEXHOJIOTTYHUX JIIHIN 1 He 3aBXK/I1 JIOKYMEHTIB 1 MaTepialliB,
MEpIIOYEPrOBUM pIIICHHAM € BH3HA4YeHHS 3 (PiHAHCYBaHHSM, BJIIACHUM abo 3a
JOTIOMOTOI0 PI3HUX MEXaH13MiB.

[To-apyre, Ha HOBOMY, OLIBII OE3MEUYHOMY MaWJaHYHKY, CTOITh HEOOX1THICTH
3MIMCHUTH  JKATT€3a0€3MEUCHHS] MIANPUEMCTBA, a caMe O(OpPMUTH TIPaBO
KOPUCTYBaHHS 3€MJICIO 1 TaKe 1HINE, MIJKIIOUUTUCS 0 JIHINA eJeKTPOeHeprii, rasy,
BOJIOTIOCTAYaHHS 1 KaHaji3aili, 3a0e3NeYyuTd I1HIII POOOTH MO HAJIArOJKEHHIO
BUPOOHMYUX MapaMeTpiB - BEHTWJISLI], CTUCHEHOTO MOBITPS, OOOPOTHUX CHUCTEM
BOJIONIOCTAaYaHHs, 3A1MCHUTH OyIBHULITBA BIIACHUX KOTEJIEHb 1 Take 1Hme. He 3aBxau
MIAIPUEMCTBA PO3TALIOBYIOTHCS B MICBKHX TEPUTOPISIX Ta MAOTh MOKJIUBICTh
MIIKJTIOYUTUCS 10 LIEHTPaII30BaHUX JiHINA. B 3a51e’kHOCTI BiJl BUpOOHUYO1 crieniu(iku
PSIU M ANPUEMCTB PO3TAIIOBYIOTHCS 32 MICTOM, 1 TOMY HaJaroJuTH, HAIPUKIIA] [IUKIT
BOJIOKOPUCTYBAHHS 3 TTIOBEPXHEBOI BOJIONMU HE HACTIJILKU MPOCTO, K MITKIIOUYNTUCS
10 MICBKHUX JIIHIHN.

Hami, micias 3miMCHEHHS 3axoMiB 3 JKUTTE€3a0C3MEUCHHS IiAIPUEMCTBA,
3MIMCHIOETHCS OTJISAT BUPOOHMYMX MOTY>KHOCTEH, SIK1 B HUX 3ayumuiucs. [IpoBoasats
aHai3 MO0 3aMiHM YacTUHU OOJagHaHHS, siKe BiACYTHE. I[IpoBomsATh aHami3 Ha
MpeaMET 3aMiHu OOJIaJIHAHHS 3 ypaxXyBaHHAM HaWKpalux IOCTYIMHUX METO/IIB
YIOpPaBIiHHSA 1 BUMOT MIPOMHUCIIOBO1T peopMHu, sika Hapasi BiJOYBA€THCS.

[ligkmtoueHHs [0 KOMYHIKAIii 3IIACHIOEThCS Bipazy 3 OQOpMIIECHHSIM
BIIMOBITHUX JIOKYMEHTIB 1 3aiiMae unmanuii Tepmid. Hanpukias, 3a1s miaKIi0ueHHS
0 MEPEX BOJOMPOBIAHUX Ta KaHAMI3AIMHUX MANPUEMCTBO IIUIBHO TMpaIioe 3
Bonokananom, npuiiMae 1HCIEKTOPIB, SKMM HaJa€ BIacHI po3poOJeHl JOKYMEHTH -
'enmian Ta TEXHIYHI KpPECJIEHHS MEpeX 3 3a3HaY€HHSM KIJIbKOCTI Ta INIMOWHU
KOJIOJSI31B, MPOTSTHEHHS Mepexi 1 ToMmy moaiOHe. BinOysaroThest poboul 3ycTpiui
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BIJIMMOBITHUX TEeXHIYHUX (axiBIiB mianmpueMcTBa 1 BomokaHamy mig bac SKHX
dbopMyIOoThcsi AKTH 0ajlaHCOBOI MPUHAICKHOCTI MEpexk, Oepydur BKE MEXI MEpex
MICTa 1 MIANPUEMCTBA 1 TOUOK, JIe BOHU CTHKAIOThCS. TakoX Ha HUX 3a3HAYAIOTHCA
KOHTPOJIBHI KOJIOZA31, Y SKMX Hajam Oyle 3M1MCHIOBATUCS PEryJISIpHUN KOHTPOJIb
AKOCT1 BOJI 10 Mepexk MicTa. LI TOKyMEeHTH NPOXOJATh €Talu MOTOKEHHS 1 TAaKUM
YUHOM MiANPUEMCTBO TUIBKH T KITIOYAETHCS.

[Totim nnst orpumanns Jlo3Bosy (YMOB) Ha CKHMJI CTIYHHX BOJ J0 MEpPEK
MichKKaHam3aIii Bogokananmu BumararoTh Matu [lacrmopt BogHOTO rocmomgapcTsa i
PSI CYIYTHIX J0 HBOTO JOKYMEHTIB. SIkiio po3rinsaatu [lacmopt- mianprueMcTBO Ma€e
3a3HAYUTH CBOi BUPOOHMYI JIiHII, KOPIYCH, BOJIOBUKOPHUCTOBYIOUE OOJaTHAHHS,
000pOTHI CHCTEMH BOJOKOPHUCTYBaHHS, OYMCHI CHCTEMHU BHPOOHHMYOI BOJH,
1a00paTOpHI JTOCHIJIKEHHS CTOKIB 1 T 1H. BCl 1l JOKyMEHTH NOTPIOHO HaAaTH, 100
JO3BOJIIJIA CKUJIATH CTOKH JI0 MEPEX, a MIAIMPHEMCTBO MOXKE IIe HE MaTH HaBIiTh
BCHOTO BOJIOBUKOPHUCTOBYIOYOTO OONaJHAHHS 49d ouwmcHOro i 1.1 lle cymepeuntsb
MO>KJIUBOCTI MPOBEACHHS ISUIBHOCTI PEJIOKOBAHUX T1IPUEMCTB.

TakuM 4YMHOM, MIJANPUEMCTBO 3 OJHOTO OOKY MOBHHHO HE PO3MYCTUTH CBIU
JIOJICBKUI TMOTEHIlIad, HaBITh SKIIO € MOIIMBICTh 3a0€3MEUUTH SKUHUCh TEPMIH
poOOTH 32 paXyHOK BUILJIAT MPOCTOI0, BCE OJHO HAJArOKEHHS MOBHOILIIHHOI POOOTH
- 11e mepiumii eramn. Llei eTan Bkitodae 3aKkymiBii0 00JaHAHHS, PO3TAIIyBaHHS H0T0,
HaJaro/PKeHHs poOOTH BHUPOOHMYMX JIIHIM, 3aKyHiBIIO TMajiuBa, CUPOBUHHU Ta
MarepianiB g podotu. Lleil eranm mo0 BUKOHATH MOBHOLIHHO MIAMPUEMCTBO Ma€e
OyTH 3a0€3MeUYeHO CTPOKOM SIK MIHIMYM JI0 OJTHOTO POKY.

Jan mo misiM, MarOYu HaJaroJKEHy CUCTEMYy 3a0e3MEUYEHHS KXUTTEIISUIBHOCTI
MIAIPUEMCTBA (pa3oM 3 J103BOJIaMU Ha Hel), HajJaro/UKeHUH 1 3aHOBO 3amyIlEHUN
BUPOOHMYUNA MPOUEC TIABKHA TOJI MIIAMNPUEMCTBO MOKE MPHUCTYIUTU IO HACTYMHOIO
eTarry- 3MOIr'M HaJlaBaTu 1H(opMallito- BiIOMOCTI IIPO MaTepiajibHO- CHPOBUHHY 0a3y
Ta OMKUCYBATH JI1F041 BUPOOHUYI1 LIMKIU, HEOOX1/IHI TPU OPOPMIIEHH] PsIly A03BIIBHUX
JIOKYMEHTIB.

[ToTpiOHO TaKOXk 1151 PEIIOKOBAHUX IMTIIMTPUEMCTB BpaxyBaTH 111 JI03BOJICHI TEPMIHU
pu o(pOpMIIEHH1 IHTETPOBAHOTO 1 YHI1()IKOBAHOTO JTO3BOJIIB.

Tomy mnpoBeAeHHS TOBHOIIIHHOI MPOIEAYPHU — MOTPIOHO MiANPUEMCTBAM BIKE
3apa3. | 0co0IMBO 1€ CTOCYEThCA CydyacHHMX BUMOr mno M3B mneBHMX BHJIIB
Bupobuuirea, HCTB, a nagam it CBAM, iHTerpoBanux Ta yHi(IKOBaHUX JO3BOJIIB.

Bumora a4 peinokoBaHUX MiAMPUEMCTB MaTH MEBHUM MUJIbIOBUN 0OTPYHTOBAaHUMN
nepioji, a He MPOCTO 3aACKIAPYBATH TISTIbHICTD, IO 3AJIUIINIIACS, €.

3 TOYKH 30py JOTPHUMAaHHS BHUMOT 3 OXOPOHH aTMOC(EPHOrO IOBITPA,
MINPUEMCTBA TOBUHHI MaTH J[03BOJIM Ha BUKU/IM 1 HE TIOYUHATH 0€3 HUX JiSIIbHICTb.
Skio Mu po3risagaeMo npoodaeMu NiANPUEMCTB, K1 epeiXaau Ha HOBI TEPUTOPIT, MU
B)KE€ PO3IJISIHYJIM BUIIIE, 1110 NEPIIOYEPTOBUMU POOOTAMHU € MIJKIIIOUEHHS 10 MEPEXK 1
HAJaro/DKCHHS TEXHOJOTIuHMX HukmiB. [IpoBeneHHs mporeaypu iHBEHTapu3allii
CTaIllOHAPHUX JHKEPET BUKHUIIB Ta OOrPYHTYBaHHS 00CSTIB 3a0pyIHIOIOUNX PEUOBUH-
MaTepiaJIbHO MICTKHUH 1 TPUBAJIUH MPOIIEC, ITiT 9ac SKOTO 3MIMCHIOIOTHCS CUCTeMaTHYH1
BUMIpH 3a0pyIHIOIOYUX PEYOBHH 3 MPAIIOIOYMX Ha Pi3HE 3aBaHTAXKECHHS JDKEpe 1
MPOPaXOBYIOThCS ~ MaKCUMaJIbHO  pa3oBi,  CEPeNHBbOJOOOBI  KITBKOCTI  Ta
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BCTAHOBJIIOIOTHCS BIJMOBI/IHI JIIMITH Ha BUKUIU 3a0pyAHIOIOYMX PeUOBMH. B maHmx
yMOBax IIOJ0 THMYAacCOBO PEIOKOBAHUX MIANPUEMCTB HEMOKJIUBO 3IIMCHUTH TakKl
IPOIICAYPH aHi 3 MaTepiadbHOI TOYKU 30pY- CIUIAUYIOUM MOJIBIHHO 3a HasBHI 110Ul
J03BOJIM, SIK1 MIANPHEMCTBO TPOBIBIIM POOOTH 3a BJIACHUM KOIIT 1 3 METOHO
JOTPUMAHHS BUMOI YMHHOTO 3aKOHOJABCTBAa OTpUMYyBajio Ha 5-7-10 pokiB, a
ONMHUHWIOCS B yMOBaX BUMYIICHOIO MEpei3Ay 3 3ailMaHUX TEpUTOPiH 1 0e3 HasBHHUX
no3BoJiiB. Taki miAnNpHEMCTBA TOBHHHI MaTH OKPEMHH  IpaIlOOYUi MEXaHI3M
3a0e3neyeHHs] CBO€i poOOTH B MPABOBOMY TOJIi, TUMYACOBO 10 MPHUBEACHHSA POOOTH
HiAIPUEMCTBA B HOPMaJIbHI YMOBH.

JIig mianpueMcTB, SIKUM TOTPiOHI B isimbHOCTI JI03B1T Ha 31HCHEHHS Onepariii 3
o0pobsieHHs BiaxoaiB abo JlineHs3is Ha 3A1HCHEHHS TOCIOAAPCHKOI MISIBHOCTI 3
VIPaBIIHHS BIJXOJlaMH HEOOX1THO BKazaTu sKi poOOTH OyayTh 31MCHEHI
PEJOKOBaHUM MIJNPUEMCTBOM 32 LIUM HAMpPSIMKOM Yy BIJANOBIJHUX JTOKYMEHTax 13
3aX0/I1B.

Exonoriyni acnekTy AisUIbHOCTI - akTyaaizyBatu (00JaaHaHHs, BUAM POOIT, TIJIaH-
CXEMH 1 T.1H) BUXOJS1YH 3 HasiBHOTO J03BouTy abo Jlimensii.

[linnmpueMcTBY MOTPIOHO TMICAA BUKOHAHHSA pPOOIT 3 JKUTTE3a0E3MCUCHHS
JISUTBHOCTI, a caMe- MIJKJIIOYEeHHS J0 MEpeX BOJOMNPOBOAY Ta KaHajizarlii,
BCTAaHOBUTHU/3aKyIIUTH BOJOBUKOPUCTOBYIOUYE OOJIAIHAHHSA, MIAKIIOYUTH HOro 3
METOIO0 MiHIMI3aIlii Ta paIrioHAIbHOTO BUKOPUCTAHHS BOU 32 MOXKJIMBOCTI BCTAHOBUTH
00OpOTHI CUCTEMH BOJONOCTAYaHHS, OUUCHE OOJIaJHAHHS JJIsI BUPOOHUYMX BOJ 1 T.
1HIIIE.

[TigmpueMCTBO TOBMHHO HAJaTH IEHTPATHHOMY OpTraHy 3 IHTaHb OXOPOHU
HABKOJIMIITHBOTO CEpeIOBUIIA MEPETIK HEOOXITHUX pOOIT MO HANAroKEHHIO LIUKITY
BOJIOKOPUCTYBAHHS Ta aKTyasli3yBaTH BOJOBUKOPHUCTOBYIOUE 00IaHAHHS 1 HEOOX1aH1
CTaTTl BUTpAT BOJAM, HAJaTHU BUXITHY 1H(GOPMAIIIO a caMe- €KOJIOTIUHI aCleKTH AJis
aktyasizaiii iHdopmarllii B Mexax icHyrouoro /[03BoJry 10 peiokarii .

AKTyallbHUM TUTaHHSM IS PEJIOKOBAHMX MIANMPUEMCTB € HAJ@HHA iM
MOXJIMBOCTI, SIK OYyJIO 3a3HAYCHO BHWIIE, 31MCHIOBATH CKHJ JI0 MEpEeX KaHamizamii
Bonokanany oapa3y micias TAKITIOYEHHS O MEPEX, a 3axolud 3 PO3pOOJICHHS
[TacriopTy BOJHOTO TOCIOApPCTBA, B SKOMY MOBHHHA MICTHTHCS 1H(OpMAIlS 1100
BOJIOOBUKOPUCTOBYIOUOTO OOJIaAHAHHS, OYUCHUX CIOPYJA, HOPMAaTHBHI PO3PaxXyHKU
Ta SKICHUM CKJIaJ] CTOKIB BIIPOBAPKYBAaTHU TAKOXK 3T1THO 3aTBEP/PKEHUX JOKYMEHTIB.

[Ilo cTocyeTbcs MIANPUEMCTB, SIKI PEOKYBAJIMCS HA HOBI MaJaHYMKU B MEXax
3eMEeJIbHOI JUISTHKMA Ha SIKUX € apTe31aHChbKl CBEPAJIOBUHHU 1 3 SIKUX MIANPUEMCTBA
MOXYTh KauaTh THWTHI MiJ3€MHI BOJU 3a/JI1 3aJ0BOJICHHS BJIACHUX MHUTHUX 1
rocrnoAapchbKo-nmo0OyTOBUX TMOTPe0 —HEOOXIAHO PO3TISHYTH KapTH (QaKTUYHUX
MarepialliB, 3aJIyYUBIINA PETiOHAJIbHI OO0'€THAHHS TIiAPOrEOJIOTIB Ta  MOJBOBUX
eKkcrenuuii  YKkpainu. PosrisitHyTv mnaHuW  OiApaxyHKy 3amnaciB B Mexax
pO3TarlyBaHHs JIISHKA HAap 1, Y pasil, SKIIO 3asBJICHUN MIANPUEMCTBOM OOCAT HE
Oyne  BUCHaXYyBaTH  BOJOHOCHHMA  TOPU30HT  JIO3BOJUTH  MiJNPUEMCTBAM
BUKOPUCTOBYBAaTH  apTE31aHChKI CBEPAJIOBUHU SK JIKEPEIO BOJOIMOCTAYaHHS Ha
MIEBHUM HA TEPMIH.
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[TignpreMcTBO 3a KOXKHUM HAaIpsIMKOM OXOpPOHHM HaBKOJHUIIHBOTO CEPEIOBUIIA
NOBUHHO 3a0€3MEeYUTH MPOBEAEHHS POOIT 3 KOHTPOJIO 3a JOTPUMaHHSIM
aKTyaJli30BaHUX JO03BUIBHUX JIOKYMEHTIB, sSIKi BOHO OyJile BUKOHYBATH 1 3BITYBaTH 3a
HuMU. Hanpuknan, KOHTpOJIb BHUKUIIB 3a0pYyJHIOIOYMX PEYOBUH BiA JDKeped,
KOHTPOJb POOOTH MUIIOTa300YMCHOTO OO0JIaIHAHHS, KOHTPOJIb SIKICHOTO CKJIaay
NUTHUX Ta CTIYHUX (3JIMBOBHX JIOLIOBUX, TOCHOJAPChKO-(PeKanbHUX BON),
NPEBEHTUBHI 3aXOJM: MPOKAYKW CBEPAJIOBUH, XJIOPYBaHHS, IMPOYUCTKU MEPEK
rocrgekaabHOi Ta 3IMBOBOT KaHali3allii, 3aMipy CTATUCTUYHUX 1 TUHAMIYHUX PIBHIB
CBEpIJIOBHH, BCTAHOBJCHHS 30H CaHITApHOI OXOpPOHH, KOHTPOJIb B TOYKax
HaWOMMK4IOT JKUATIOBOI 3a0yZ0BH, KOHTPOJb B MICIIX PO3MIMIEHHS BIJIXO/IIB,
KOHTPOJIb ITapaMeTpiB poO0U0i 30HHU 1 TaKe 1HIIIE.

VYkpaiHcbka IPOMHUCIIOBICTh MEPEKUBAE HAACKIAAHI YacH, 0OYMOBJIEH] B MEPULY
4yepry BiifHOIO, BIATOKOM KaJpiB, PYWHYBAHHIM BUPOOHUYMX JIIHIN Ta TEXHOJIOTTYHUX
By3J1iB. He 3BaXkaroun Ha ChOTOAEHHI1 peanii, NiANPUEMCTBA PALIOI0Th, 3a0€3MEeUy0UH
aoAel Ta eKOoHOMIKY KpaiHu. [lapanenpHuM mpouecoM € pyxX MO BCTYIy [0
€Bpocoro3y Ta TapMOHi3alis HOpPM 3akoHoAaBcTBa. I[IpommciioBa pedopma i
BEJIMYE3HI BKJIAJICHHS Y BIPOBA/KEHHS HAaWKpaIIUX JOCTYITHUX TEXHOJIOTIH 1 METO/IIB
YIpaBIiHHS, BIPOBAXKEHHS TOPTIBJII KBOTAMH Ha BHUKHIU, MEXaHI3M BYIJICIIEBOTO
I[IHOYTBOPEHHS Ha KOPJOHI — I1€ HOBl BUKJIMKHU JJIA MiINPUEMCTB. [, BpaxoByro4u
npoOsemu, 1o Oyiu 3a3HA4yeHi BUIIE, SIKI BUHUKAIOTH KOJIM MiJMPUEMCTBO 3a3HAE
pyiHalii BUpOOHHYMX NOTYXKHOCTEH, TEXHOJIOTTYHHUX LUKIIIB 1 TAKE 1HIIE, BBAXAEMO
3a JOUUIIbHE HAJAAaTH MOKJIHUBICTE TOCTPAXKIAIUM IMiAMPHEMCTBAM TaKOXK
KOPUCTYBATHUCS 3aIIPOIIOHOBAHUM MEXAHI3MOM , aHAJIOTTYHO SIK 1 111 pEJIOKOBAaHUX 3
IIEBHUMU BIAMIHHOCTSIMHU.

[Ilogo po6OTH MIANPUEMCTB B MPABOBOMY IOJII 3 MHUTaHb OXOPOHHU Mpalll,
BUKOHAHHS pOOIT TIJABUINEHOI HEOE3MeKH, CHEepProHarisay Ta TEeXHArJsay.
BpaxoByroun Te, mo  oTrpumanHio Jl03BONIB Ha [ISUIBHICTH 3a BCIMAa IUMH
HampsiMKaMl  poOOTH TIEpeay€e HalaroJUKeHHS BHUPOOHMYMX IMKIIB 3 METOIO
dbopMyBaHHS BIIOMOCTEH TPO MaTepiaibHO-CUPOBUHHY 0azy 1 1i BIAMOBIAHOCTI
BUMOTaM, BIJIOMOCTE TIpO TMPAIiBHUKIB, OTPUMAaHHS BHCHOBKIB €KCIIEPTU3U
MarepialiB 1 Take IHIIE 10 aHAJOTii 3 EKOJOTIYHHM HAIpsSIMKOM € JOIIJIbHUM
BIIPOBAHKCHHS MEXaHI3MYy TaKUM K€ YMHOM, SIK 1 3 €KOJIOTI.
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Abstract

This study investigates the integration of global competence, a critical learning
priority of the 21st century, into educational policy frameworks globally, and evaluates
the effectiveness of different policy implementations. The study utilizes secondary data
from OECD, UNESCO, and the World Bank, encompassing 50 nations from 2015 to
2024, to employ a fixed-effects panel regression model in evaluating the correlation
between policy alignment and implementation outcomes. The findings indicate that the
Policy Alignment Index (mean = 0.66) surpasses the Implementation Effectiveness
Score (mean = 0.61), signifying a global policy—practice discrepancy. Regression
analysis indicates that policy alignment (f = 0.42, p <0.01), teacher training (f = 0.37,
p <0.01), and education expenditure (f = 0.31, p < 0.05) are significant predictors of
implementation success, accounting for 77% of the variance (R* = 0.77). These results
show that having high hopes for policy alone does not guarantee good delivery. To get
long-lasting results, we need to invest in teacher training, money, and making the
curriculum more worldwide.

Keywords: Global competence, education policy, implementation effectiveness,
teacher training, curriculum internationalization, OECD, UNESCO, comparative
education

Introduction

In a time when the world is becoming more connected, mobile, and facing difficult
global problems, global competency has become a key paradigm for changing
education. As economies and societies become more connected, education institutions
are under more and more pressure to give students not only cognitive knowledge but
also the ability to appreciate other cultures, think ethically, and solve problems on a
global scale. International frameworks, especially those created by the OECD and
UNESCO, have made global competency a key feature of quality education and long-
term growth.

But even though many countries have agreed to these principles, there are still big
differences between what they say they will do and what they really accomplish. Some
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school systems, like those in Northern Europe and East Asia, have effectively
integrated global competency into their curricula and teacher training programs.
Others, however, are still in the early phases of doing so. This difference makes us
wonder how well global competency policies work and the systems that help them
work.

This study examines these inquiries through a quantitative examination of cross-
national data, concentrating on the alignment of national education systems with global
competence frameworks and the efficacy of their implementation. By connecting
policy design to real-world implementation, it shows where progress has been made
and where systemic problems still exist in making global competency a part of many
different types of education.

Literature review

As education systems around the world adapt to more globalization, mobility, and
digital interdependence, the idea of global competency has gotten a lot of attention.
The OECD (2018, 2022) defines global competence as the ability to study local, global,
and intercultural issues, comprehend and accept different points of view, and have
open, appropriate, and productive conversations. It is seen as a key part of learning in
the 21st century. However, the incorporation of global competency into educational
policy is inconsistent, exhibiting significant disparities between policy formulation and
classroom execution (Hou, 2020).

Modern educational research emphasizes that global competence encompasses
cognitive abilities as well as socio-emotional and ethical aspects (Boix Mansilla &
Jackson, 2020). It is important for national curriculum to match up with global
frameworks so that students are ready to live in societies that are complicated and
interdependent (Reimers, 2023). Countries like Finland, Singapore, and Canada who
have well-organized policy frameworks tend to include global citizenship,
sustainability, and intercultural learning in their curriculum results. Other countries, on
the other hand, use broken or symbolic approaches (UNESCO, 2023). These
differences highlight the "implementation gap" that still exists even when global
competence is talked about in policy.

The OECD's PISA Global Competence Assessments (2018, 2022) reveal that even
though there are more references to global competence in policy, measurable results
are still mostly found in high-capacity education systems. In lower-income settings,
policy alignment frequently suffers from inadequate teacher training, curriculum
modification, and evaluation frameworks (Urkunova et al., 2025). The World Bank
(2024) also stresses that more than 80% of education ministries include global
competency or global citizenship in their policy statements, but less than 40% have
operational indicators to keep track of how well they are being put into practice. This
divergence is partially because there are not enough resources and there are not any
institutional ways to connect global learning goals to national education quality
requirements (OECD, 2025).

Scholars contend that teacher professional development and curricular
internationalization are essential facilitators for converting policy pledges into
effective practice. Teachers who have specific training in intercultural communication
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and important global topics are better able to help students develop global skills.
Likewise, incorporating international viewpoints into national curricula improves
conformity with Sustainable Development Goal 4.7, which advocates for inclusive and
equitable quality education that fosters global citizenship and sustainability (UNESCO,
2022).

Nonetheless, considerable disparities in implementation endure, particularly
between affluent and developing nations. Research conducted by Zhao (2023) and
Torres (2021) underscores that in numerous non-OECD nations, global competency is
mostly marginalized due to examination-centric educational frameworks, linguistic
obstacles, and constrained institutional capabilities. These results align with the
overarching complaint that global competence programs are frequently influenced by
global standards yet fail to accommodate local cultural and socio-political contexts
(Engel et al., 2019).

Another major problem is policy coherence, which is how well national educational
initiatives fit together across ministries and other groups. OECD (2025) says that
insufficient horizontal coordination is a big problem, and that policy misalignment
between the ministries of education, labor, and foreign affairs makes it hard to put
global competence frameworks into action. At the same time, the rapid rise of digital
technology has made new ways to learn about global competence possible, like online
intercultural interactions and global citizenship MOOCs. These are changing the way
we learn in regular classrooms (Rajasekaran et al., 2024).

In conclusion, the literature indicates that although global competency is
acknowledged as a critical educational aim, its actual implementation encounters
systemic and structural limitations. Policy frameworks often articulate congruence
with international objectives yet lack effective implementation, monitoring, and the
enhancement of teacher ability. This study enhances the field by performing a
quantitative secondary analysis of cross-country data to evaluate the degree of
alignment between educational policies and global competency targets, as well as the
effectiveness of these alignments in achieving implementation outcomes.

Methodology

This study utilizes a quantitative secondary data analysis methodology to assess the
alignment and implementation of global competence targets within educational
systems globally. The study utilizes data from the OECD's PISA Global Competence
Assessments (2018, 2022), UNESCO's Global Education Monitoring Reports (2023—
2024), and the World Bank's Education Policy Dataset (2024). These datasets were
chosen because they are comparable and reliable, which makes it possible to do a strong
cross-country study of policy design and implementation. The sample encompasses 50
countries from five worldwide regions, spanning the years 2015 to 2024, so offering
both temporal and geographic representation of global competence policy trends.

The research used a panel regression model with fixed effects to address
unobserved variability among nations. This method separates the impact of policy
alignment and institutional factors on implementation success while accounting for
country traits like governance structures and economic structure. The Implementation
Effectiveness Score (IES) 1s the dependent variable. It shows how well countries turn
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their policy promises into educational results. The primary independent variable, the
Policy Alignment Index (PAI), measures how well national policies fit with the
OECD's global competency framework. Control variables encompass education
investment, teacher training intensity, and curriculum internationalization, all
recognized in the research as critical factors influencing the efficacy of educational
policy (Reimers, 2023).

The estimation model is expressed as:

IESit =a+ ﬂIPAIit + ,B2EDUit + ﬁ_gTRAINlt + B4CURRit + €it

where:

IES;;= Implementation Effectiveness Score,

PAI;;= Policy Alignment Index,

EDU;;= Education expenditure (% GDP),

TRAIN;;= Teacher global competence training ratio,

CURR;;= Curriculum internationalization index.

Panel regression with fixed effects is selected to accommodate country-specific
attributes (e.g., government styles, education system type).

The selection of the model is based on comparative education research, which
underscores that both structural investments and pedagogical capacity influence the
connection between policy alignment and classroom-level impact. Fixed effects are
favored over random effects because institutional disparities among countries are
presumed to affect the intercept while leaving the slopes unchanged. Table 1 below
shows a summary of the variables, their operational definitions, and where they came
from.

Table 1. Operationalization of Variables

Variable Type Measurement Source Expected
Sign

Policy Alignment Index Independent Degree of integration of ~ OECD +
(PAD) global competence goals  (2025)

in policy (0-1)
Education Expenditure Control Public education World Bank +
(EDU) spending as % of GDP (2024)
Teacher Training Control % of teachers trained in UNESCO  +
(TRAIN) global competence (2023)

education
Curriculum Control Extent of international OECD +
Internationalization and global content in (2025)
(CURR) curricula (0-1)
Implementation Dependent ~ Combined index of UNESCO  +
Effectiveness Score student outcomes and (2023)
(IES) institutional readiness (0—

1y

The sample's size makes it possible to do a strong comparison between areas with
high and low incomes. The anticipated result is that enhanced policy alignment,
bolstered by sufficient funding and teacher development, will produce more robust
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implementation outcomes, thereby affirming that the efficacy of global competence is
contingent upon both institutional dedication and systemic capability.

Results and discussion

The secondary examination of datasets from OECD (2018, 2022, 2025), UNESCO
(2023), and the World Bank (2024) uncovers significant discrepancies between nations'
policy promises to global competency and the actual realization of those commitments
in educational achievements. Although global competency has been integrated into
policy frameworks in 50 countries, the extent of alignment and implementation
efficacy significantly differs between regions and income brackets. Table 2 shows the
descriptive data for the main indicators that were used to measure how well policies
were aligned and put into action.

Table 2. Descriptive Statistics of Key Variables (2015-2024)

Variable Mean Std. Dev. Min Max
Policy Alignment Index (PAI) 0.66 0.13 0.41 0.87
Implementation Effectiveness Score (IES) 0.61  0.15 0.33 0.85
Education Expenditure (% of GDP) 4.6 1.3 22 7.1

Teacher Training Index (0-1) 0.58 0.16 0.30 0.83
Curriculum Internationalization (0-1) 0.63 0.14 0.35 0.84

Note. Data compiled from OECD (2025), UNESCO (2023), and World Bank (2024).

The descriptive study shows that most countries say their policies are moderately
to highly aligned with global competency goals (mean = 0.66). However, the
effectiveness of execution is still low (mean = 0.61). The disparity between policy and
practice is most pronounced in teacher training (mean = 0.58), indicating that capacity-
building initiatives are trailing behind curricular objectives. This corroborates prior
assertions that the proliferation of policy frameworks has not been accompanied by
corresponding investments in implementation infrastructure (Reimers, 2023). Table 3
displays the outcomes of a panel regression study evaluating the influence of policy
alignment and contextual factors on implementation efficacy.

Table 3. Panel Regression Results: Impact of Policy Alignment and System
Factors on Implementation Effectiveness

Variable Coefficient () Std. Error p-

value
Policy Alignment Index (PAI) (0.42°%%* 0.07 0.001
Education Expenditure (EDU) 0.31** 0.10 0.012
Teacher Training (TRAIN) (0.37%** 0.08 0.003
Curriculum Internationalization (CURR) 0.29** 0.09 0.016
R? 0.77 - -

Note. ***p < 0.01, **p < 0.05. Sources: OECD (2025), UNESCO (2023), and
World Bank (2024).
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The model explains 77% of the differences in how well policies are put into action.
This suggests that policy alignment alone is not enough; it needs to be paired with
changes to resources, teacher training, and the curriculum. It is clear from the Policy
Alignment Index coefficient (f = 0.42, p < 0.01) that countries with well-integrated
global competence frameworks have better results when it comes to application.
Training teachers (B = 0.37, p < 0.01) and spending on education (> = 0.31, p < 0.05)
are also very important. This shows how important people and financial capital are for
putting global goals into action. Figure 1 shows how policy alignment and
implementation success vary by area. It shows a consistent pattern where policy goals
are higher than actual delivery.

ReP(i)qnaI Comparison of Policy Alignment and Implementation Effectiveness (2024)
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Figure 1. Regional Comparison of Policy Alignment and Implementation
Effectiveness (2024)
Note. Data aggregated from OECD (2025) and UNESCO (2023).

Europe and North America have the best policy alignment and execution, as shown
in Figure 1. This is because their institutional structures and teacher training systems
are the most mature. In comparison, Latin America and Africa have lower indices,
which shows that they still have trouble getting enough resources and that their
monitoring systems are not always working right. The difference between what the
policy says it will do and what it actually does is about 0.05 to 0.10 points on average
around the world. This means that countries usually do a good job of making policies
but have trouble putting them into action, especially when it comes to professional
development and localizing content.

These results support Urkunova et al.'s (2025) claim that integrating global
competence needs both changes to the way things are built and money to be spent on
teaching. The strong positive effect of teacher training backs up Boix Mansilla and
Jackson's (2020) view that teachers are the most important people in turning policy
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goals into real learning results. Also, the moderate impact of internationalizing the
curriculum is similar to what Hou (2020) found. He said that culture contextualization
often makes it harder to use global frameworks in local curricula.

All of the results show that alignment is needed for global competence strategy to
work, but it is not enough on its own. The success of implementation relies on
mechanisms that turn international goals into real changes, like training for teachers,
getting resources together, and making sure that lessons are well-coordinated. When
alignment is combined with ongoing teacher growth in high-performing systems like
Finland and Singapore, there is not much of a gap between policy and practice. In
systems with less capacity, however, alignment is more likely to be symbolic and
driven by global forces than by real local adaptation.

In conclusion, the real-world data shows that even though global competence is
being talked about more and more in educational policy, there is still a noticeable
implementation gap. To close this difference, the study stresses that long-term
investments in teacher training, policy coherence, and monitoring systems that link
national reforms to real-life classroom situations are needed.

Conclusion

The study's results show that both alignment and application are important parts of
making educational systems more globally competent. The first goal, which was to find
out how well national policies match up with the OECD global competence framework,
was met. The results showed that most countries have modest to high policy alignment.
But this agreement stays at the rhetorical level and does not get fully operationalized
very often. The second goal, which was to find implementation gaps between policy
commitments and performance results, was also met. This showed that there was a
consistent gap between strategic purpose and effective execution.

In conclusion, many countries have made global competence an official part of
their education policies. The hard part is actually putting these plans into practice in
the classroom. The results make it clear that implementation relies on three things that
work together: long-term financial support, investments in teachers' professional
development, and making the curriculum more international. When these factors are
balanced, there is a better connection between goals for global competence and real-
world educational results. To turn global competence from a governmental goal into a
measurable driver of inclusive, future-focused education, these connections need to be
strengthened.
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Abstract

This study examines the integration of Al-driven sentiment analytics into
multidimensional employee engagement systems. Secondary quantitative data from the
IBM Smarter Workforce Institute (2024), Gallup Global Workplace Analytics (2023),
and Deloitte Human Capital Trends (2024) were analysed across a sample of 50 global
organisations. The OLS regression model (adjusted R?=0.72, p < 0.001) demonstrates
that Al sentiment analytics and engagement dimensions jointly account for 72% of the
variance in employee performance. The strongest effect was observed for sentiment
analytics (B = 0.48), followed by communication responsiveness (f = 0.31) and
emotional commitment (3 = 0.27). These findings indicate that organisations deploying
Al sentiment analytics achieve superior workforce performance through enhanced
communication responsiveness, greater affective engagement, and higher
organisational satisfaction. The results support the theoretical proposition that Al
integration augments engagement system responsiveness and yields measurable
strategic value. Ethical governance considerations are also discussed, emphasising the
necessity of responsible oversight in Al-driven workforce analytics.

Keywords: Al sentiment analytics, employee engagement, communication
responsiveness, emotional commitment, organizational satisfaction, workforce
analytics, human capital, performance prediction

Introduction

Engaging employees is still one of the most important factors in improving
business success and coming up with new ideas in the modern workplace. In the past,
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measuring engagement has mostly been done through surveys and subjective feedback,
which do not always show how people are feeling in real time within companies. With
the rise of artificial intelligence (AI) and natural language processing (NLP)
technologies, this has changed. Now, companies can look at unstructured textual data
like internal communications, employee feedback, and collaboration platforms to
figure out how people feel, what motivates them, and how satisfied they are with their
jobs.

Adding Al-powered mood analytics to systems for keeping employees engaged is
a big step away from measuring engagement after the fact and toward managing
engagement proactively. Al systems constantly look at emotional tones, conversation
patterns, and linguistic cues to help companies spot early signs of disengagement, guess
how the workforce will react, and make interventions more effective. This change is in
line with the rise of multidimensional involvement frameworks, which use emotional,
behavioral, and cognitive factors to get a better picture of the employee experience and
the culture of the company.

However, even though Al analytics are being used more and more in HR, there is
still not a lot of study that measures how they affect employee engagement and
performance. To fill that gap, this study uses secondary data from top global HR
analytics sources to look at the link between Al-driven sentiment analytics,
engagement dimensions, and employee success. The results are meant to show, through
proof, how sentiment analytics improves communication responsiveness, emotional
commitment, and job satisfaction, which leads to higher productivity among workers
in data-driven companies.

Literature review

As study into employee engagement has grown, it has moved away from static,
survey-based snapshots and toward real-time, ongoing monitoring of how employees
feel and act. The emotional and mental link that employees have with their workplace
is still a key factor in how productive, loyal, and successful an organization is.
Scheduled surveys are often used in traditional engagement systems, but they may miss
quick changes in sentiment or subtle signs of disengagement. As a result, study has
looked into how artificial intelligence (Al) and sentiment analytics can be used to
improve or replace traditional ways of measuring engagement. For instance, Garcia-
Navarro (2024) shows how Al has been used to measure and predict levels of
involvement across industries. This shows how HR systems have to deal with a more
complex work environment.

Sentiment analysis uses natural language processing (NLP) and machine-learning
algorithms to make sense of large amounts of unstructured textual data, like open-
ended feedback, internal social media, and chat logs, and give companies information
about how employees feel, what they are worried about, and why. Albu (2025) used
sentiment-analysis techniques to look at 1,500 Glassdoor reviews of Al professionals
and found that most of the reviews were positive (80.7%), and the average level of
satisfaction was high (mean = 4.24). This shows how sentiment-based insights can be
used on a large scale and in very specific work areas. As Kayusi (2025) talks about in
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the context of talent-management change, Al-driven HR analytics have been said to
help HR departments spot early signs of employee turnover or disengagement.

When sentiment analytics are added to engagement tools, they can help with
personalized interventions and making predictions. Kulkarni, Arati, Mitra, Veeresh,
and Asha (2024) talk about how Al-based sentiment analysis of performance data and
employee feedback can help make customized training, development, and engagement
programs that boost output and lower turnover. Sarkar (2024) also says that surveys
and sentiment-analysis modules that are run by Al can give us real-time insights that
we can use, a deep understanding of what motivates people to connect, and the ability
to make predictions. There has been a big change in HR practice with the move from
retrospective surveys to proactive engagement tools.

While these possibilities are great, they come with a lot of ethical, governance, and
design problems. Sadeghi (2024) says that using Al to track employee sentiment and
involvement at work brings up issues of fairness, transparency, job security,
algorithmic bias, and privacy. Employees may not want to use or trust sentiment-
monitoring tools if they are not clear about how the data is being used or if it seems
invasive. These worries are connected to bigger discussions about algorithmic
resistance and working together with Al. In their 2024 case study called "Emotion AlL"
Piispanen and Rousi show that even in familiar research settings, workers may not want
to be monitored for their well-being if they are worried about who will control the data
and how 1t will be used. The research stresses that trust and acceptance are needed for
Al-driven interaction systems to work well.

From a theoretical point of view, interaction models must now take into account
how technological capabilities, human behavior, and organizational systems all work
together. Nosratabadi, Zahed, Ponkratov, and Kostyrin's research from 2022 looks at
Al models across the employee lifecycle and shows that involvement stages (like
onboarding and retention) are being mediated by algorithms more and more. Adding
Al-driven sentiment analytics to multidimensional engagement systems can turn raw
sentiment data into strategic insight and actionable intervention. This fits with the
dynamic capabilities theory in HR, which says that HR systems can sense (find changes
in sentiment), seize (take action through intervention), and reconfigure (add sentiment-
driven feedback loops to the design of HR systems).

Even so, there are still big gaps. There is still not a lot of quantitative study that
connects sentiment-analytics metrics with emotional commitment, communication
responsiveness, and organizational satisfaction. Also, a lot of studies talk about ethical
and privacy issues, but not as many give strong empirical models that connect
integrating sentiment analytics with business results like productivity, retention, or job
satisfaction. This paper fills in that gap by using secondary quantitative analysis to look
into how Al-driven sentiment analytics can be added to multidimensional systems for
employee engagement and how that addition affects engagement results that can be
measured.

Methodology

This study employs a secondary quantitative analytical design to investigate the
integration of Al-driven sentiment analytics into multidimensional employee
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engagement systems. Rather than collecting primary data, the study draws on
secondary datasets from the IBM Smarter Workforce Institute Reports (2023-2024),
Gallup Global Workplace Analytics (2023), and Deloitte Human Capital Trends
(2024), all of which provide standardised engagement and performance indicators. The
analytical sample comprises 50 global organisations operating in the finance,
technology, and services sectors, selected on the basis of data availability regarding
sentiment analytics adoption and employee engagement outcomes. This cross-sectoral
composition ensures sufficient variance for statistical inference and supports broader
applicability of the findings.

The conceptual framework posits that Al sentiment analytics (AISA) directly
influences employee engagement (EE) by enhancing communication responsiveness
(CR), emotional commitment (EC), and organisational satisfaction (OS), with
employee performance (EP) as the outcome variable. The empirical model is specified
as follows:

EP = fo + [:(AISA) + B2(CR) + [3(EC) + P+0S) + ¢

OLS regression was selected as the estimation method because the study objective
is to quantify the relationship between sentiment-based engagement factors and
employee performance using cross-sectional quantitative data. The model’s
transparency and interpretability make it well suited to hypothesis testing in
standardised HR analytics datasets, consistent with prior applications of Al-
engagement research (Sarkar, 2024; Kulkarni et al., 2024).

Table 1. Variables and Measurement Sources

Variable Definition Measurement Scale  Source Expected
Relationship

EP Employee Index (0-100) IBM Dependent
performance score (2024)

AISA Al sentiment 0-1 scale of adoption ~ Deloitte +
analytics index (2024)

CR Communication % positive internal Gallup +
responsiveness feedback (2023)

EC Emotional Mean engagement Gallup +
commitment rating (2023)

OS Organizational Composite satisfaction IBM (2024) +
satisfaction index

The selection of these variables is grounded in prior research linking sentiment-
driven analytics to employee experience outcomes. Garcia-Navarro (2024) and Kayusi
(2025) demonstrate that Al analytics enhances engagement visibility by capturing
emotional and linguistic cues from workplace communication. Kulkarni et al. (2024)
and Sarkar (2024) establish that incorporating sentiment insights into HR processes
improves responsiveness and motivational alignment. Communication responsiveness
and emotional commitment capture the social and affective dimensions of engagement
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respectively, while organisational satisfaction reflects systemic fit and cultural
alignment.

CR

Al-Driven (Cognitive Readiness)

Sentiment Analytics

EC Overall
(Emotional Commitment) Employee Performancs

oS
(Organizational Support)

Method: OLS Regression
Assumptions: Linearity | Independence | Homoscedasticity
Data: Aggregated secondary HR analytics

Figure 1. Research framework

As illustrated in Figure 1, the research framework depicts Al-driven sentiment
analytics as an antecedent to the engagement dimensions (CR, EC, and OS), which
collectively determine employee performance. OLS regression is appropriate for this
design because it quantifies relationships among continuous variables and explains
performance variance without requiring time-series or categorical modelling. The
model’s core assumptions—Iinearity, independence, and homoscedasticity—are
consistent with the structure of the assembled secondary data. This methodological
approach ensures analytical rigour, replicability, and relevance to HR technology
research on Al-powered engagement systems.

Results and Discussion

The quantitative secondary analysis drew on standardised data from the IBM
Smarter Workforce Institute (2024), Gallup Global Workplace Analytics (2023), and
Deloitte Human Capital Trends (2024) to examine the effect of Al-driven sentiment
analytics on employee engagement and performance. The findings indicate that
sentiment analytics integration significantly enhances multidimensional engagement
variables and produces measurable performance improvements.

Figure 1 shows the positive link between Al sentiment analytics and employee
performance across the sampled companies. Table 2 shows descriptive statistics and
correlation results.

Table 2. Descriptive Statistics and Correlation Matrix (N = 50)
Variable Mean SD 1.EP 2. 3.CR 4. EC 5.
AISA OS

1. Employee 785 87 1.00
Performance (EP)
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2. Al Sentiment 0.73  0.14 0.81*** 1.00
Analytics (AISA)
3. Communication 724 9.5 0.76%** 0.69*%** 1.00
Responsiveness (CR)
4. Emotional 74.8 8.9 0.71*** (0.65%** 0.63*** 1.00
Commitment (EC)

5. Organizational 77.1 7.2 0.68*%*F* (.59*** 0.66%** 0.61*** 1.00
Satisfaction (OS)
Note. **p < 0.001. Sources: IBM (2024); Gallup (2023); Deloitte (2024).

The correlation results show a strong positive link between Al sentiment analytics
and employee performance (r = 0.81). This proves that companies that use Al analytics
in their engagement systems have more productive workers. There are also strong links
between communication responsiveness (r = 0.76) and emotional engagement (r =
0.71) and performance. This suggests that sentiment-based feedback systems help with
both of these things.

The regression model below quantifies these relationships and evaluates the
contribution of each engagement dimension:

EP = 18.6 + 24.3(AISA) + 0.31(CR) + 0.27(EC) + 0.22(0S)
(Adjusted R> = 0.72; F = 38.5; p < 0.001)

With a standardized effect size of 0.48 (p <0.001), this model shows that sentiment
analytics (AISA) has the biggest impact on employee performance, explaining almost
half of the variation. It is followed by communication response (fp = 0.31) and
emotional commitment (B = 0.27). The adjusted R? value of 0.72 shows that Al
analytics and engagement factors together explain 72% of the differences in how well
employees do their jobs in different companies.
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Figure 2. Relationship Between Al Sentiment Analytics and Employee
Performance
(Based on IBM 2024, Gallup 2023, and Deloitte 2024 datasets)

These findings strongly support the proposition that Al-powered sentiment
analytics improves engagement and performance across multiple dimensions.
Organisations with higher Al sentiment system adoption exhibit stronger
communication responsiveness, more consistent emotional commitment, and higher
levels of employee satisfaction. These results corroborate Garcia-Navarro’s (2024)
argument that Al-based engagement models provide managers with real-time
sentiment intelligence, enabling rapid responses to changes in workforce mood.
Kulkarni et al. (2024) similarly find that Al-enhanced engagement systems monitor
emotional signals across digital communication platforms, thereby reducing employee
turnover and enhancing responsiveness.

The regression model's high ability to explain things supports the theory based on
dynamic capabilities theory. In this theory, sentiment analytics is used as a "sensing"
system to find changes in employee involvement and cause "seizing" actions through
HR interventions. This makes the idea put into practice by Nosratabadi et al. (2022)
that Al improves HR decisions by adding constant feedback loops to managing the
employee experience. As shown in Kayusi (2025), communication responsiveness
makes a big difference in how well people do their jobs. This supports the idea that Al
analytics can improve both horizontal and vertical communication lines, which leads
to a culture of psychological safety and mutual feedback.

The data also show how important emotional commitment is as a mediator. This is
in line with previous research that has focused on affective engagement as the key to
long-term performance. When Al systems can correctly read the tone and mood of
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employees, companies can use personalized strategies that make employees feel more
connected to their work. This fits with what Sarkar found in 2024, that sentiment
analytics improves engagement accuracy by adding behavioral and emotional data to
HR models that predict the future.

Nevertheless, the findings raise important questions of ethics and governance,
consistent with those identified by Sadeghi (2024) and Piispanen and Rousi (2024).
Extensive use of Al for sentiment monitoring without adequate disclosure and
employee consent risks eroding trust where surveillance is perceived as intrusive.
Responsible governance frameworks and ethically designed Al systems are therefore
essential to sustain trust and prevent algorithmic bias.

Overall, the empirical study shows that adding Al-driven sentiment analytics to
engagement systems makes employees much more responsive, emotionally aligned,
and satisfied with their jobs, which leads to better organizational satisfaction. One thing
that makes future-ready engagement systems stand out is that they combine precise
technology with government that is focused on people.

Conclusion

This study set out to examine how Al-driven sentiment analytics can be integrated
into multidimensional employee engagement systems to enhance workforce
performance. The findings demonstrate that sentiment analytics significantly amplifies
engagement across emotional, communicative, and organisational dimensions.
Sentiment analytics emerged as the strongest predictor of employee performance (p =
0.48), followed by communication responsiveness (B = 0.31) and emotional
commitment (f = 0.27). These results indicate that AI sentiment tools enable
organisations to monitor engagement in real time, identify early indicators of
disengagement, and make more informed HR decisions. The explanatory power of the
model (adjusted R? = 0.72) confirms that Al integration is a robust predictor of
performance outcomes. In sum, the study establishes that AI-driven sentiment analytics
enhances engagement, fosters more responsive workplaces, and drives performance
improvement, representing a substantive advance in data-driven human resource
management.
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Abstract

This research looks at how geopolitical shocks affect the stability of the supply
chain between China and Kazakhstan from 2015 to 2024, as well as how well adaptive
risk mitigation methods work. The study uses secondary time series data from the
World Bank, UNCTAD, OECD, and Kazakhstan Railways to figure out how events
like the COVID-19 pandemic and the war between Russia and Ukraine affected trade,
logistics performance, and cost stability. Geopolitical shocks have a big negative
impact on supply chain stability (B = —0.58, p < 0.01). On the other hand, route
diversification ( = 0.44, p <0.05), logistics performance (*=0.36, p < 0.05), and trade
resilience (f = 0.29, p < 0.10) make stability much better. The model explains 82% of
the changes in the stability index. It shows that as diversification through the Trans-
Caspian corridor rose from 27% to 41%, the security of the supply chain as a whole
rose from 0.56 to 0.74. The results show that Kazakhstan's flexible policies and
investments in infrastructure have made it more resistant to global risks.

Keywords Geopolitical shocks; supply chain resilience; China—Kazakhstan trade;
route diversification; logistics performance; trade stability; risk mitigation; Central
Asia

Introduction

Geopolitical shocks like trade wars, regional battles, and pandemics are causing
more and more major problems in global supply chains. These events have changed
the way international trade works and shown where networks that rely on stability,
connectivity, and predictability are weak. The China—Kazakhstan supply line is one of
the most important ones in Eurasia's logistics system because it connects Asia and
Europe. But the last ten years of international unrest, such as the COVID-19 crisis,
sanctions related to the conflict between Russia and Ukraine, and changing trade
patterns around the world have put the corridor's strength and flexibility to the test.
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Kazakhstan's supply chain has not been as stable as it could be because it depends
on transit routes that go through highly sensitive areas. Still, recent attempts to expand
transportation routes, boost logistics infrastructure, and digitalize customs procedures
have made it better able to handle shocks from outside. The Trans-Caspian
International Transport Route (TITR) is a good example of this kind of change because
it provides a strong alternative for keeping trade going even when things are uncertain
in the area.

The study's goals are to find out how global shocks have affected the supply chain
between China and Kazakhstan from 2015 to 2024 and how well adaptive mechanisms
have worked to lessen the effects of these problems. The study uses secondary data and
regression modeling to find out how much diversification, logistics success, and trade
resilience help keep things stable. According to the results, Kazakhstan has turned its
geopolitical risk into strategic resilience by using flexible, data-driven logistics
management.

Literature review

Asadollah, Schwartz Carmy, Hoque, and Yilmazkuday (2024) say that the number
and severity of geopolitical problems like trade wars, sanctions, territorial disputes, and
pandemics have gone up significantly in recent years. These problems put a lot of stress
on global supply chain networks. These problems show how supply lines can be
affected by outside events and how important it is to be able to bounce back and change
(OECD, 2022). From the point of view of supply chain management, stability means
that logistics networks can keep moving things, deal with changes in cost and time, and
get back to normal quickly after problems. More and more people are looking into how
geopolitical risk affects supply lines in this context.

Asadollah et al. (2024) say that geopolitical risk has real effects on supply chain
performance through a number of channels, including stopping trade flows, making
transportation and logistics more expensive, and making companies less likely to do
business in areas that are vulnerable to danger. Studies show that changes in the supply
chain have a bigger effect on inflation and trade volatility over time than geopolitics
alone, even though the two are often linked (Asadollah et al., 2024-52). This makes the
point that global shocks may be the cause of events, but the strength of their effects
depends on how weak supply-chain systems are.

This trend is supported by studies of small-open or region-specific economies. For
instance, Gersbach and Walsh (2025) use a quantitative general-equilibrium model to
look at how trade disruptions impact small economies. They discover that second-layer
effects often make the original shocks stronger, and without structural buffers, recovery
is slower. DeRemer, Subramanian, and Yergabulova (2025) look at Kazakhstan through
the lens of the global value chain and show that the country's businesses and
government-run sectors were affected in ways that were not intended by the policies
that were put in place after the Russia—Ukraine War and the COVID-19 Pandemic. This
body of work shows how important resilience is not only in terms of real logistics, but
also in terms of how institutions are set up and how they diversify.

More research on supply chain resilience stresses the importance of flexible
sources, buffer stocks, digital visibility, and logistical redundancy, along with other
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adaptive strategies (Goh, 2023; Redekar, Askin & Ju, 2025) . These studies say that
investing in fixed infrastructure alone is not enough. They say that the speed at which
a system recovers from shocks depends on its ability to re-route flows, dynamically
change sourcing networks, and pre-position inventory or capacity buffer. From this
point of view, the China—Kazakhstan corridor is an interesting example. Kazakhstan's
strategic position as a transit bridge between China and Europe makes it both
vulnerable to and able to adapt to changes in the region.

There are three aspects of supply chain stability that are all connected: vulnerability
(how likely it is that something will go wrong), flexibility (how easy it is to switch
routes, means of transport, or partners), and recovery capacity (how quickly and fully
normal flows return) (OECD, 2021). When it comes to trade between China and
Kazakhstan, these dimensions correspond to things like how dependent the two
countries are on a single corridor, how many other transit routes there are (like the
Trans-Caspian International Transport Route), and how well the logistics infrastructure
and regulatory frameworks can handle shocks. Studies of route choices show that
countries with a variety of transit options and multimodal pathways do better when
there are geopolitical problems (Bruegel, 2024).

There are also different ways to look at how geopolitical shocks affect supply
chains. These include structural vector-autoregression models (Asadollah et al., 2024),
scenario modeling in general-equilibrium frameworks (Gersbach & Walsh, 2025), and
event-study approaches using trade-flow data (Luo, Kang & Di, 2021). These
quantitative designs show that it is possible to use secondary data analysis to find out
how shocks affect things and how well adaptive systems work. Still, a lot of studies
show that we need to look at corridors on a more detailed level. This is especially
important in places like Central Asia, where long-distance supply lines on land face
unique transit risks and infrastructures.

In conclusion, research shows that global shocks can seriously affect the stability
of the supply chain. This is especially true when trade flows are interrupted, logistics
costs rise, and uncertainty grows. Adaptive strategies, route diversification, multimodal
connectivity, digital exposure, and pre-positioning are also very important for keeping
things stable. These problems come together in the case of trade between China and
Kazakhstan, so it is timely and important to look at how shocks affect stability and how
adaptive mechanisms lessen their effects.

Methodology

This study uses a secondary quantitative research method to look into how
geopolitical shocks affect the stability of the supply chain between China and
Kazakhstan and to find ways to adapt that lower the risk of disruption. Time series data
from foreign databases like the World Bank, UNCTAD, IMF, OECD, and Kazakhstan's
Bureau of National Statistics were used for the analysis. The data spans from 2015 to
2024. The study is mostly about finding ways to measure how well processes work,
how resilient trade is, and how well corridors do. The model is based only on data; it
does not include any qualitative interviews or polls. This makes it objective and easy
to use again and again.
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The study model thinks that geopolitical shocks, which are measured by a number
of factors such as regional instability and disruptions caused by global conflicts, make
the supply chain less stable. On the other hand, adaptive techniques like changing
routes, investing in infrastructure, and making sure logistics work reliably lessen or
cancel out these effects. The regression-based approach measures how much diversity
and connectivity lessen the bad effects of geopolitical shocks on the performance of
logistics and trade.

Table 1 — Variable and measurement

Variable Indicator Source Expected
Effect

Supply Chain Composite index of trade World Bank, Dependent
Stability (Y) volume growth, logistics UNCTAD, KTZ

reliability, and cost variability
Geopolitical Dummy variable for IMF, OECD Negative
Shocks (Xi) disruption years (e.g., 2020,

2022) or Geopolitical Risk

Index
Route Share of Trans-Caspian TITR Positive
Diversification corridor trade vs total China—  Association,
(X2) EU trade TRACECA
Logistics Infrastructure and customs World Bank Positive
Performance (Xs) sub-index from LPI
Trade Resilience Recovery rate of trade China Customs, Positive
(X4) volume within one-year post- KazStat

shock (%)

The model follows the functional form:
Y = Bo+ BiXi + [2X> + [3Xs + PXs + €

This multiple regression model was chosen because it measures how outside
geopolitical events affect trade and logistics factors that can be measured, while also
taking into account how people can adapt. A lot of studies that look at macroeconomic
resilience and corridor success under external shocks use similar models. When you
use secondary data, you can compare results from different years and avoid the bias
that comes from perception-based polls.
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Figure 1. Research framework

The idea behind the framework is that global shocks make the supply chain less
stable by making costs more volatile and transport times longer. However, adaptive
factors like diversification and better logistics infrastructure keep performance stable.
People see Kazakhstan's rising investments in multimodal transportation, especially the
Trans-Caspian International Transport Route, as a way to make things stronger. The
dataset has 10 annual observations for the trade corridor between China and
Kazakhstan, from 2015 to 2024. This is enough to use regression and correlation
analysis to estimate the effects over the next few years.

This method gives us a way to measure how adaptive tactics lessen the unstable
effects of geopolitical shocks. It also backs up policy suggestions that aim to make
Central Asia's supply chains more resilient.

Results and discussion

The quantitative analysis shows how geopolitical shocks have affected the supply
chain between China and Kazakhstan and how flexible tactics have helped lessen the
effects of these problems from 2015 to 2024. The first part of the study looked at how
trade volume, logistics success, and cost stability have changed over time. Table 2
shows that trade volumes dropped sharply in 2020 and 2022, which were key
geopolitical shock years. This was because of the effects of both the COVID-19
pandemic and the war between Russia and Ukraine. But things started to get better in
2023-2024, which suggests that adaptive reactions like changing routes through the
Trans-Caspian International Transport Route (TITR) and making it easier for Chinese
and Kazakh logistics operators to work together were effective.
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Table 2. Annual Indicators of China—Kazakhstan Supply Chain Stability (2015—
2024)

Year Trade Logistics Cost Diversification Stability
Volume Performance Volatility Ratio (TITR %) Index (0-
(USD Index (Index, 0- 1)
billion) 1)

2015 9.8 2.55 0.47 12 0.61

2017 11.2 2.68 0.43 18 0.67

2019 125 2.71 0.41 22 0.69

2020 9.1 2.49 0.58 27 0.56

2022 104 2.52 0.53 34 0.59

2024 13.6 2.79 0.39 41 0.74

Source: Compiled from World Bank (2024), UNCTAD (2024), KTZ (2024), and
OECD (2025).

Table 1 shows that stability and trade volumes drop sharply during shock years.
After a while, they rise again, which is matched by better scores for diversification and
logistics performance. This finding backs up the idea that variety and adapting
infrastructure make things more resilient.

The regression results shown in Table 3 confirm these relationships' size and
direction. Geopolitical shocks have a strong negative coefficient (B =-0.58, p <0.01),
which means that events that cause chaos seriously hurt security. Differentiating routes
(B=0.44, p <0.05), improving logistics performance (* = 0.36, p < 0.05), and making
trade more resilient (f = 0.29, p < 0.10) all work in favor of stability. The model
describes 82% of the variation in supply chain stability, as shown by the adjusted R>
value of 0.82.

Table 3. Regression Results: Determinants of Supply Chain Stability (2015-2024)

Variable Coefficient Std.  t- p- Significance
() Error Statistic Value
Constant 3.21 046 6.98 0.000 H**
Geopolitical Shocks —0.58 0.14 —4.14 0.003 ***
(Xa)
Route Diversification 0.44 0.16 2.75 0.024 **
(X2)
Logistics Performance 0.36 0.13  2.59 0.031 **
(Xs)
Trade Resilience (X4) 0.29 0.15 1.93 0.086 *
Adjusted R* = (.82 F-Statistic =
12.6 (p <0.01)

Source: Author'’s computation using secondary data (World Bank, UNCTAD,
OECD, IMF, KTZ).
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The fact that the geopolitical shock variable has a negative coefficient shows that
unrest in other countries breaks up supply chains. Diversification and logistics success,
on the other hand, have positive coefficients, which shows that strategic adaptation
lessens these effects. The statistical link fits with the resilience framework talked about
by OECD (2025) and Asadollah et al. (2024), which says that flexibility and
diversification are the best ways to lower systemic risk.

Figure 2 shows how trade volume and stability changed during shock and recovery
times to help you understand these results. Kazakhstan has been able to adapt well
thanks to the Trans-Caspian route and the digitalization of customs processes. This is
shown by the link between the growing diversification ratio and the recovery of the
stability index after 2022.

0.8 50%
0.74

0.7
40%
0.6
0.5 30%

0.4

Stability Index

20%

0.3

Diversitication Ratio (%)

0.2 10%
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=0~ Stability Index =8- Diversification Ratio

Figure 2. Trends in Supply Chain Stability and Route Diversification (2015—
2024)
Source: Constructed from World Bank (2024), UNCTAD (2024), and TITR
Association (2024).

These real-world patterns support the idea that flexible logistics policies and
combining different types of transportation made the China—Kazakhstan supply lines
stronger, even though there is still a lot of political uncertainty in the area. The results
support what Goh (2023) and Redekar et al. (2025) say about how being able to reroute
shipments and use different means of transportation greatly lessens the long-term
effects of geopolitical shocks.

The numbers show that even though geopolitical shocks from the outside can
briefly stop flows and make things less efficient, internal strategies for adapting can
effectively cancel these out. The recovery that happened after 2022 shows that
resilience is not just based on geography, but also on policy coordination, route
diversity, and investments in improving logistics performance. This change can be seen
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in Kazakhstan's growing involvement in the Trans-Caspian International Transport
Route, which turns risk into chance by being proactive about adapting.

For the most part, these results show that the China—Kazakhstan supply chain is
much better able to handle changes in geopolitics. The country's attempts to diversify
its corridors, update its infrastructure, and connect its digital customs systems have
made the supply chain more stable. Instead of insulation, this result supports the idea
that resilience is the key to long-term trade success in a geopolitically unstable
environment.

Conclusion

This research looked at how geopolitical shocks affect the stability of the supply
chain between China and Kazakhstan and how well adaptive risk mitigation methods
work. The first goal was to find out what effects global disruptions have. This was done
using regression analysis, which showed that shocks have a strong negative effect on
trade continuity and logistics efficiency (B = —0.58, p < 0.01). During times of crisis,
like 2020 and 2022, trade volume and stability measures dropped noticeably. But the
second goal, which was to look at adaptive mechanisms, showed that changing paths,
especially through the Trans-Caspian corridor, and making logistics infrastructure
better made resilience much higher. By 2024, the percentage of diversification went
from 27% to 41%, and the percentage of security went from 0.56 to 0.74.

Overall, the results show that global shocks can temporarily disrupt the trade
corridor between China and Kazakhstan, but long-term effects can be lessened by
strategic adaptation. Kazakhstan's investments in infrastructure, the use of multiple
modes of transportation, and the digitization of shipping processes have all made the
supply chain more stable. To keep this resilience and make sure that Kazakhstan stays
a key logistics hub linking Asia and Europe, it will be important to keep building a
variety of corridors and coordinating between institutions.
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Abstract

This research looks at how material made by Al affects tourists' trust and how they
think about a destination's brand in this age of algorithmic authenticity. The study uses
secondary quantitative data from 50 places around the world between 2020 and 2024.
It combines data from UNWTO, TripAdvisor, Google APAC, and Statista Al Content
Metrics. We used a panel regression analysis to see how Al content quality (AICQ) and
tourist trust (TTI) affected how people saw a destination's brand (DBP). The results
show that AICQ has the biggest impact (B =0.49, p <0.01), followed by TTI (B =0.38,
p < 0.05). The model explains 81% of the variation in DBP. On average, 23% more
people trust and 18% more people engage with destinations that have better Al
authenticity scores. These results prove that trustworthy and believable Al content
boosts brand authenticity and tourist trust, while low-quality fake news has the
potential to hurt trust. The study gives a strategy for using Al responsibly in digital
destination marketing that is based on data.

Keywords: Al-generated content, authenticity, tourist trust, destination branding,
digital tourism, artificial intelligence, brand perception, generative media

Introduction

The shift to digital communication in tourism has changed how people see and trust
places. As algorithmically generated images, chatbots, and automated stories take over
more and more of the media scene, it is getting harder to tell the difference between
real and fake content. Al is becoming an important part of destination marketing, and
its effect on how real people think a place is, along with how tourists trust and think
about a brand, is a very important topic of study.

Authenticity has long been a big part of how tourists behave and why they stick
with a brand. Tourists usually judge a place not only by how accurate the information
it gives them is, but also by how authentic and culturally relevant the marketing
material feels. Al-generated content (AIGC) changes this relationship by making it
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easier to make realistic but fake materials on a large scale. These materials can either
build trust or break it down, based on how well they are managed in terms of quality
and transparency.

Research that has already been done has shown that sincerity is the emotional link
between marketing messages and brand loyalty. But not many studies have looked at
how the quality of Al-generated content affects the link between trust and brand image
in a number of different places. This study fills in that gap by using secondary data
from sources like digital analytics and foreign tourism. It uses a panel regression
framework to guess how the perceived authenticity of Al content changes over time
the trustworthiness of a location and the liking of a brand. The results show that using
Al in a smart and moral way can improve a destination's image and keep it ahead of
the competition in the digital tourism ecosystem.

Literature review

In the past few years, study on destination marketing and tourist behavior has
focused more on issues of trust, authenticity, and how digital content affects how
people think about a destination brand. It has been known for a long time that
authenticity is a key factor in building trust and loyalty in a destination brand. This is
especially true for visitors who want genuine, meaningful experiences instead of
generic mass-tourism offers (Chen et al., 2020). Studies show that peer reviews, online
groups, and shared experiences have a big impact on how tourists think about a
destination's image and brand (Xu et al., 2023) and the rise of user-generated content
(UGC) has made this change even more clear. These studies show how important
cognitive and emotional processes are in how tourists understand digital material and
form opinions about a destination (Alcazar et al., 2011).

With the rise of generative artificial intelligence (Al), there is a new way to make
and share material. Al-generated content (AIGC) such as synthetic images, virtual
tours, chatbots and automated text now forms a major portion of the digital ecosystem
and holds profound effects for tourist trust and destination branding (Wang et al., 2024).
"Al-thenticity" is the idea of how real people think Al-generated visual content is and
how that affects trust and intentions to visit. Early research shows that destination
photos made by Al can increase trust in a good way if people think they are real and
match what people already expect from the brand (Bui, 202440). The problem is that
Al-made content also makes people worry about trustworthiness, deception, and trust
loss, especially when they think the content came from a fake source or does not match
up with reality at its destination (Huschens et al., 2023; Ding et al., 2021).

Authenticity is still a big part of how people think about destination brands because
it is what connects content exposure to behavior goals. Research on destination brand
authenticity shows that tourists are more likely to trust, be satisfied with, and want to
visit again if they think the brand is real, has roots in the area, and meets their needs
(Chen et al., 2020; Escobar-Farfan, 2024)". The addition of automated and Al-driven
content makes this situation more complicated, as brands now have to balance the need
for scalable digital stories with the need to keep an audience's trust in authenticity. For
example, image realism, source transparency, and metadata cues all work as signs of
authenticity in content, which affects viewers' trust and involvement (Academic study

84



ECONOMICS
SYNERGY OF SCIENCE AND TECHNOLOGY: CURRENT STATE, CHALLENGES, AND
PROSPECTS

assessing quality of AIGC, 2024). In the tourism industry, where decisions are based
on perception and where digital material may grow faster than in-person experience
(Candrea et al., 2025), these signals are very important.

Also, as tourist brands try to connect with people all over the world, trust becomes
even more important because unfamiliar cultural settings and too much digital
information can hurt credibility. For example, research suggests that when Al-
generated content is labelled as synthetic, the effect on trust may differ and possibly
reduce patronage intent (Bui, 2024). Other research shows that the large amount of Al
material in online review systems and social media may make people less trusting and
less likely to believe what they are saying, which can hurt the value of destination
brands over time (Wang et al., 2024; Kummitha et al., 2025). More research on fake
news and faith has found that people are more likely to believe what they read when
they can see where the information came from, who wrote it, and other signs that it is
real (Ding et al., 2021).

In conclusion, the research shows three connected issues that are important to this
study: first, how trust and authenticity affect how people think about a destination's
brand; second, how Al-generated content changes the way tourism marketing is done;
and third, how digital signs of authenticity affect how trust and authenticity are affected
by this content. So, this study adds to previous work by using a secondary quantitative
analysis to look at how large-scale Al-generated content affects tourists' trust in the
destination brand and how they think about the brand. This study does this by
connecting the areas of digital authenticity, destination branding, and behavioral
outcomes.

Methodology

This research uses a quantitative secondary data analysis design to look at how the
quality of Al-generated material affects how tourists trust the destination brand and
how they think about it. We used information from the UNWTO Tourism Statistics
(2024), the TripAdvisor Authenticity Index (2024), Google APAC (2023-2024), and
Statista Al Content Metrics (2024) to make this report. The data set includes 50 big
global destinations from 2020 to 2024, spread out across five world regions. This lets
us compare how Al-mediated communication affects brand outcomes over time and
across space.

A panel regression model was chosen for the analysis because it can handle
characteristics that are specific to the location and show both cross-sectional and
longitudinal changes. The model looks at how the quality of Al content affects trust
and how people think about a business. We chose this model because previous research
has shown that confidence plays a big part in digital authenticity and tourism brand
communication (Bui, 2024; Huschens et al., 2023; Wang et al., 2024).

The estimation model is represented as:

DBPy = a + BAICQ; + BoTTl + BsDM;e + €54

where DB P;;is the Destination Brand Perception index for destination i at time ¢;
AICQ;;1s Al Content Quality, TTI;;represents the Tourist Trust Index, and D M;,denotes
Digital Marketing Intensity as a control variable.
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Table 1. Variables and Expected Relationships

Variable Description Type Expected Source
Sign

Destination Composite measure of Dependent - UNWTO
Brand brand trust and (2024)
Perception favorability across
(DBP) digital channels
Al Content Measures coherence, Independent + Statista
Quality image realism, and (2024)
(AICQ) semantic consistency

of Al-generated content
Tourist Trust  Aggregated from Mediator + TripAdvisor
Index (TTI) review credibility, (2024)

transparency, and
satisfaction ratings

Digital Share of promotional ~ Control + Google
Marketing expenditure in total APAC
Intensity (DM) marketing budget (2024)

The study framework thinks that the quality of Al content improves how people
think about a destination's brand indirectly through the effect of tourist trust, and digital
marketing acts as a contextual amplifier.

With over 250 observations, the sample of 50 places and five years of data is
statistically strong enough for panel estimation. This mix of cross-regional and time-
based data makes it possible to compare data from different areas with different rates
of Al adoption. The model was chosen because it measures the structural link between
Al authenticity and brand perception while taking into account digital engagement
factors. This gives policymakers and marketers information they can use to find a
balance between new technology and trust-based brand communication.

Results and Discussion

It looks at secondary data from 50 important global destinations from the UNWTO
(2024), TripAdvisor Content Authenticity Metrics (2024), Google APAC (2023-2024),
and the Statista Al Content Index (2024). The aim was to find out how the quality of
Al-generated content affects tourists' trust in the destination brand and how they feel
about it, with a focus on digital authenticity and visitor engagement as measurable
signs.

There are big differences in the quality of Al material and trust scores across global
tourism markets, as shown by descriptive statistics. Table 2 shows that Europe and
North America have the best scores for Al Content Quality (AICQ) and Tourist Trust
Index (TTI), which means that they are better at using trustworthy Al for
communication. On the other hand, places with lower Al authenticity signals, most
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notably the Middle East and Africa, have lower brand image values and less trust from
tourists.

Table 2. Regional Averages of Al Content Quality, Tourist Trust, and Destination
Brand Perception (0—1 Scale)

Region Al Content Tourist Trust Destination Brand
Quality (AICQ) Index (TTI) Perception (DBP)

Europe 0.82 0.79 0.81

North America 0.80 0.76 0.78

Asia-Pacific 0.74 0.70 0.72

Latin America 0.68 0.63 0.65

Middle East & 0.62 0.57 0.59

Africa

Note. Compiled from UNWTO (2024), Statista (2024), and TripAdvisor Analytics
(2024).

The strong link between the quality of Al content and tourists' trust supports the
idea that materials made by Al that people think are real make a place look much better.
When Al content is combined with clear branding strategies in Europe and North
America, trust levels go above 0.75. This is similar to what Bui (2024) and Huschens
et al. (2023) found, which says that showing and connecting fake and real-world
elements makes them seem more real.

A panel regression model was estimated for the years 2020-2024 to look into causal
connections in more detail. Destination Brand Perception (DBP) was modeled as a
function of the quality of the Al material, the trust of tourists, and the amount of digital
marketing.

Table 3. Panel regression results for determinants of destination brand perception

Variable Coefficient (B) Std. Error p-value
Al Content Quality (AICQ) (0.49°%%** 0.07 <0.001
Tourist Trust Index (TTI) 0.38%* 0.10 0.014
Digital Marketing Intensity (DM) 0.26* 0.12 0.082
R? 0.81 - -

Note. ***p < 0.01, **p < 0.05, *p < 0.10. Data from UNWTO (2024), Google
APAC (2023-2024), Statista (2024).

A strong model fit is shown by the fact that the regression model explains 81% of
the variation in how people feel about a brand. The most important factor is the quality
of the Al content (B = 0.49, p < 0.01), which suggests that destinations that use high-
quality generative content have a better brand image. The tourist trust measure ( =
0.38, p < 0.05) also has a big impact, showing that trustworthiness acts as a bridge
between Al content and brand outcomes. This fits with research by Wang et al. (2024)
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and Candrea et al. (2025), which showed that Al-generated images can affect how
people feel when they are believable and make sense in the context.

Figure 1 shows the direct link between the quality of Al material and tourists' trust,
showing a positive, linear trend in all the places that were looked at.

0.80

- 0.80

0.75¢

0.70

0.65¢

Tourist Trust Index (TTI)

0.60

0.55}F

0.60 0.65 0.70 0.75 0.80 0.85
Al Content Quality (AICQ)

Figure 1. Relationship between Al content quality and Tourist Trust

With a r value of 0.87, there is a strong positive relationship between tourists
trusting Al-generated material and how real it is. As Al material becomes more visually
and semantically realistic, users' trust in destination communication grows at the same
rate. However, when authenticity cues are weak or nonexistent, trust drops sharply.
This is in line with what Huschens et al. (2023) say, who say that Al material that seems
to be lying makes people suspicious and less interested.

Figure 2 shows regional analysis that shows differences in how well Al content
tactics work across continents.
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Figure 2. Regional comparison of Al content quality and destination brand
perception (2024)
Note. Aggregated from UNWTO (2024), Statista (2024), and TripAdvisor (2024).

The results show that developed regions are the best at balancing Al-generated
marketing material with what people think is real, which makes destination identities
that are more emotionally powerful and trustworthy. On the other hand, new
destinations are behind in building Al authenticity frameworks, which makes brand
image worse. This global divide shows that the fact that Al-generated content can be
scaled up does not mean that people will think it is real. Its effectiveness relies on how
transparent it is, how ethically it is designed, and how well it fits its context.

Based on theories, these results support the idea that confidence is what connects
Al-mediated authenticity and how people see a brand (Bui, 2024; Ding et al., 2021). In
real life, places that get better trust scores are those that use Al stories with human
oversight, which strikes a balance between efficiency and emotional credibility.

In general, the data shows that real Al content greatly improves brand trust and
perception, but only when it meets users' standards of being honest and open. The
effects on tourism marketing are big: Al should not replace human innovation; instead,
it should boost it within real, value-driven frameworks to keep trust and long-term
brand equity.

Conclusion

The study did what it set out to do by looking at the relationship between the quality
of Al-generated material, tourists' trust, and how they feel about a destination's brand.
The first goal, which was to find out how Al-generated content impacts trust and brand
perception, was met. The quality of Al content has the most positive impact on brand
perception (2 = 0.49, p <0.01). The second goal, which was to find out how important
tourist trust is, was met. It was found that more authentic Al content leads to more trust,
which in turn improves the overall image and engagement of a location.

In conclusion, the results show that trustworthy, logical, and clear Al-generated
content can greatly increase tourists' trust and improve how people around the world
think of a brand. But when clues about authenticity are weak or wrong, Al content
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could hurt trust and company credibility. This shows how important it is from a
strategic point of view to find a balance between automation and ethical content
control. As generative technologies are used more and more in tourism marketing,
places that use Al to communicate in a genuine way will have a long-term competitive
edge by building trusting relationships with travelers from around the world.
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Abstract

This research investigates the influence of heritage site management quality on
tourists' propensity to revisit, analysed through the lens of service operations. The study
looks at the relationship between management quality, service efficiency, and revisit
rates using a panel regression model and secondary data from UNESCO, UNWTO,
OECD, and ICOMOS for 65 heritage sites from 2019 to 2024. The findings indicate
that the average management quality rose from 0.58 to 0.76 over the study period,
coinciding with a 13% increase in revisit rates. The results of the regression show that
management quality has a strong positive effect on revisit behaviour (f = 0.43, p <
0.01), and that service efficiency partially mediates this relationship (f = 0.37, p <
0.05). The model accounts for 68% of the variance in revisit behaviour, indicating that
operational performance and service consistency significantly affect loyalty. The study
finds that improving the quality and efficiency of management in heritage operations
can help keep visitors coming back and make the cultural tourism industry more
competitive in the long run.

Keywords: Heritage Site Management, Service Operations, Revisit Behavior,
Service Efficiency, Visitor Loyalty, Cultural Tourism, Operational Quality

Introduction

Heritage tourism is a unique blend of cultural preservation and service operations.
The quality of management affects not only the condition of physical assets but also
how happy and loyal visitors are. As tourism around the world moves toward
experience-driven models, the operational performance of heritage sites, such as
maintenance, accessibility, service responsiveness, and crowd control, has become a
key factor in shaping how visitors behave. Good site management makes sure that
heritage assets are protected while also giving visitors a smooth, high-quality
experience that makes them want to come back.
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Heritage management has changed in recent years from focusing only on
conservation to an integrated approach that focuses on operational efficiency and
getting visitors involved. This change is based on a service operations view, which sees
managerial processes as systems that create behavioural outcomes like satisfaction,
trust, and the desire to return. The fundamental premise is that consistent service
delivery and efficient operations augment the perceived reliability and emotional
attachment that tourists cultivate towards cultural destinations.

This research examines the impact of management quality at heritage sites on
revisit behaviour, mediated by service efficiency. The study uses a large amount of
secondary data and an operations-based analytical model to show how better site
management leads to measurable changes in behaviour. The findings seek to guide
policymakers and heritage managers in developing strategies that reconcile
conservation excellence with visitor-focused operational performance, thereby
ensuring sustainability and loyalty in cultural tourism.

Literature review

People are starting to realise that the quality of management at heritage tourism
sites affects how visitors behave, especially how likely they are to come back.
Management that works well includes things like maintenance, crowd control,
accessibility, staff responsiveness, interpretive services, and infrastructure, all of which
are important for both the visitor experience and the business's performance.
Manyangara (2023) says that research in tourism shows that better service leads to
happier visitors, which in turn leads to loyalty and repeat visits. Recent research in
heritage settings shows that tourists are more likely to return and feel more attached to
a place when the service and site management are good (Lin, 2024).

When it comes to heritage sites, management quality also includes things like
conservation standards, accuracy of interpretation, authenticity of heritage, and
following preservation guidelines. According to research on World Heritage Sites,
service quality, such as interpretive infrastructure and visitor amenities, has a big effect
on satisfaction and behavioural loyalty (Nian et al., 2024). From the perspective of
service operations, smooth operations make it easier for visitors to enjoy the heritage
experience and encourage them to come back. The connection between operations and
behaviour is based on models of service quality and destination loyalty that stress
operational efficiency and consistency in experiences as important factors (Zulfigar,
2024).

Revisiting behaviour in cultural heritage tourism is affected by various antecedents,
including experience quality, value perception, satisfaction, and management factors.
A survey of heritage-hotel customers showed that operational factors like service
quality and management reliability have a big effect on whether or not they plan to
come back (Riptiono et al., 2023). According to the research, the quality of
management at heritage sites affects how well services work, which leads to
consistently high-quality visitor service that builds behavioural loyalty. Nonetheless,
there exists a deficiency in extensive, secondary-data research evaluating the impact of
heritage site management operations on revisit intention through quantifiable
operational metrics, rather than relying solely on visitor perceptions.
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In conclusion, the literature suggests that the quality of heritage-site management,
as seen through the lens of service operations, 1s very important in determining whether
or not tourists will return. To get people to come back, you need to focus on operational
effectiveness, service quality, and management reliability. Your research expands this
domain by quantitatively examining operational management quality and its influence
on revisit behaviour at heritage destinations, thereby filling an empirical void in the
service operations and heritage tourism literature.

Methodology

This study utilises a quantitative secondary data analysis framework to investigate
the impact of heritage site management quality on tourists' revisit behaviour from a
service operations standpoint. The study looks at data from UNESCO (2024), UNWTO
(2025), OECD (2025), and ICOMOS (2024) that includes 65 major heritage sites in
Europe, Asia, and Latin America from 2019 to 2024. These datasets were chosen
because they have standardised measures of management quality, service operations,
and visitation performance. This makes it possible to measure things on a large scale
and objectively without relying on self-reported survey data. Secondary data analysis
guarantees enhanced consistency and comparability among destinations, in accordance
with prior service operations research in heritage management (Nian et al., 2024;
Manyangara, 2023).

The analytical method uses a panel regression model to figure out how
management quality affects how often people come back, with service efficiency as a
middle variable. The model's specifications are:

RIR; = a + B;MQI; + B,SEly + BsVIS; + B4POPy + €5

where RIR;;1s the revisit rate for site i at time #; MQI;;is the management quality
index; SEI;;denotes service efficiency; VIS;;represents visitor volume; and POP;;is
the site popularity score. The panel regression model is chosen for its ability to account
for both temporal and site-specific variation, offering higher statistical reliability and
control for unobserved heterogeneity. This modeling approach is appropriate for
longitudinal heritage data, where operational quality and visitor behavior evolve over
time. Table 1 summarizes the operationalization of variables and their respective
sources.

Table 1. Operationalization of Variables and Data Sources

Variable Type Measurement Source Expected
Sign

Management  Independent Composite score (0—1) UNESCO  +
Quality Index of maintenance, safety, (2024),
(MQI) and staff performance OECD

indicators (2025)
Service Mediator Index (0—1) measuring  OECD +
Efficiency operational (2025),
Index (SEI) responsiveness, ICOMOS

infrastructure (2024)
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utilization, and crowd

management
Revisit Rate Dependent  Percentage of returning UNWTO +
(RIR) visitors per year (2025)
Visitor Volume Control Log of total annual site  UNWTO +
(VIS) visitors (2025)
Site Popularity Control Composite index (0-1) OECD +
(POP) of media visibility and ~ (2025)

cultural prominence

The research framework posits that management quality serves as the principal
determinant of revisit behaviour, with service efficiency acting as a mediating factor in
this relationship. According to the Service Operations Management (SOM) point of
view, operational excellence leads to repeat behaviour by increasing satisfaction and
trust. Based on their theoretical and empirical relevance in previous studies, the
following variables were chosen: management quality as an operational determinant of
satisfaction (Nian et al., 2024), service efficiency as a mediator linking operations to
experience outcomes (Manyangara, 2023), and revisit rate as a behavioural indicator
of loyalty (Riptiono et al., 2023).

The sample encompasses 65 heritage destinations over a span of six years, resulting
in 390 observations, which is adequate for robust panel estimation. The data were
standardised on a 0—1 scale to make sure they could be compared, and diagnostic tests
showed that there was no multicollinearity or heteroskedasticity. The chosen model
allows for quantifying how incremental improvements in management operations
translate into measurable behavioral outcomes, providing a rigorous empirical basis for
linking service operations to sustainable heritage tourism performance.

Results and Discussion

The secondary data analysis of datasets from UNESCO (2024), UNWTO (2025),
and OECD (2025) indicated significant correlations between the quality of heritage site
management and revisit behaviour. The results show that the average management
quality scores for global heritage sites went up from 0.58 to 0.76 (on a 0—1 scale)
between 2019 and 2024. This was also the same time that revisit rates went up by 13
percentage points. This upward trend shows that heritage management practices are
becoming more complex and consistent in their services. Table 2 shows how the quality
of heritage management, service efficiency, and revisit performance changed over time
during the period studied.
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Table 2. Trends in Heritage Site Management Quality and Revisit Behavior
(2019-2024)

Year Management Quality Service Efficiency Revisit Visitor
Index (0-1) Index (0-1) Rate (%)  Satisfaction (0-
)
2019 0.58 0.62 37 0.64
2020 0.61 0.65 39 0.67
2021 0.68 0.70 42 0.71
2022 0.72 0.74 46 0.74
2024 0.76 0.78 50 0.78

Note. Data compiled from UNESCO (2024), OECD (2025), and UNWTO (2025).

Table 1 shows that improvements in management quality were always linked to
better service efficiency and higher rates of return visits. Over the course of six years,
heritage sites that improved their operational standards by 0.18 points saw a 13% rise
in repeat visitors. This is in line with what Nian et al. (2024) found: that operational
improvements and less crowding lead directly to higher satisfaction and intentions to
return in heritage tourism. The fact that service efficiency and behavioural loyalty are
linked supports the service operations view, which says that tourists will come back if
the quality of service is always the same (Manyangara, 2023).

A panel regression analysis was performed to assess the correlation between
management quality and revisit rate, while controlling for service efficiency, visitor
volume, and site popularity. The model is defined as:

RIRy = a + BMQIy + B,SEL + B3VISy + B4POPy + €
The results, shown in Table 3, confirm a significant positive relationship between
management quality and revisit behavior.

Table 3. Panel Regression Results: Effects of Management Quality on Revisit
Behavior
Coefficient (B) Std. Error p-value

Variable

Management Quality Index (MQI) (.43*** 0.06 0.000
Service Efficiency Index (SEI) 0.37** 0.09 0.015
Visitor Volume (VIS) 0.11 0.07 0.124
Site Popularity (POP) 0.19* 0.08 0.079
R? 0.68 - -

Note. ***p <0.01, **p <0.05, *p <0.10. Based on 65 heritage destinations, 2019—
2024, from UNESCO (2024), OECD (2025), and UNWTO (2025).

The regression model accounts for 68% of the variance in revisit behaviour,
demonstrating the predictive efficacy of management quality and service efficiency.
The positive coefficient for MQI (B = 0.43, p < 0.01) shows that for every 10%
improvement in management quality, the revisit rate goes up by about 4.3%. Service
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efficiency has a significant impact (f = 0.37, p < 0.05), indicating that operational
performance serves as a mediator in the relationship between management quality and
visitor loyalty. These results support the notion that efficient, dependable, and
effectively managed heritage operations foster trust and satisfaction, which are
essential precursors to behavioural loyalty (Zulfigar, 2024).

Figure 1 shows the average management quality and revisit rates across continents
to show interregional patterns even more clearly.

B Management Quality Index (0-1)
[ Revisit Rate (%)

Middle East & Africa

Latin America

North America

Asia-Pacific

Europe

0 10 20 30 40 50
Value

Figure 1. Management Quality and Revisit Rates by Region (2024)
Note. Data aggregated from UNESCO (2024) and OECD (2025) regional heritage
management datasets.

Figure 1 shows that European sites with highly institutionalised management
systems have the best management quality (0.81) and the highest revisit rates (52%).
The Asia-Pacific region also does very well, thanks to quick changes in technology and
business practices. In Latin America and the Middle East, on the other hand, lower
revisit rates are due to a lack of maintenance resources and operational infrastructure.
These differences show how the ability of institutions to manage affects visitor loyalty
and retention in different areas.

The analysis of these findings corresponds with heritage service research
highlighting that management quality transcends conservation to include operational
processes influencing visitor flow, service interaction, and comfort (Riptiono et al.,
2023). Better crowd control, easier access, and digital information services all make
things run more smoothly, which makes people happier and more likely to come back.
Likewise, Manyangara (2023) discovered that consistent service delivery enhances
perceived reliability and destination attachment, both crucial for revisit decisions.
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Overall, the results show that management quality is a key factor in whether or not
people return to heritage tourism sites from a service operations point of view. When
you combine operational efficiency with service consistency, heritage sites go from
being static cultural displays to dynamic, visitor-centered systems. The results provide
empirical support for the assertion that well-managed sites, those that harmonise
service efficiency with preservation, are more effectively positioned to maintain
loyalty, satisfaction, and long-term tourism value.

Conclusion

The research concludes that the quality of heritage site management significantly
impacts tourists' propensity to revisit, from a service operations standpoint. The
research's goals were met by showing through real-world examples that heritage sites
that are well-managed, meaning they have high standards for maintenance, staff
efficiency, and service reliability, have much higher revisit rates than sites with less
effective operational systems. The study shows that better management directly leads
to better service, which is what keeps visitors coming back.

The results also show that good management practices lead to a smoother flow of
visitors, shorter wait times for services, and happier customers, all of which make it
more likely that tourists will come back. Sites with higher service efficiency and
consistent operational quality had revisit rates that were up to 25% higher than the
sample average. This shows that operational excellence can lead to measurable
behavioural benefits.

In conclusion, the quality of management is not only a measure of how well things
are done, but it also affects how people behave in heritage tourism systems. Heritage
managers can turn service delivery into a strategic tool that keeps visitors coming back
and helps cultural destinations stay competitive in the long run by keeping operations
efficient, reliable, and focused on visitors.
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Abstract

This study investigates the operation of Digital Employee Experience (DEX)
platforms as innovative business models that influence organisational behaviour in
hybrid work environments. The study looks at 50 multinational companies in the
technology, finance, and service sectors using secondary quantitative and content data
from Deloitte, Gartner, and McKinsey from 2020 to 2024. The results show that the
number of large companies that use DEX went from 38% in 2020 to 72% in 2024. The
gains in productivity went from 4.3% to 10.8% and the gains in engagement went from
3.1% to 8.1%. Regression analysis shows a strong positive link between DEX maturity
and organisational performance. Firms that are very mature have an average turnover
reduction of 9.2% and 0.67 standard deviation higher productivity than firms that are
not very mature. The results show that DEX platforms not only improve measurable
results but also change the way people behave by encouraging independence,
teamwork, and making decisions based on data. The study finds that DEX systems have
changed from being useful for day-to-day tasks to being useful for long-term business
planning. They help businesses align digital ecosystems with how people behave and
keep performance up in mixed environments.

Keywords: Digital Employee Experience, Hybrid Work, Organizational Behavior,
Business Model Innovation, Productivity, Employee Engagement, Digital
Transformation
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Introduction

The fast growth of digital technology has turned the traditional workplace into a
hybrid ecosystem where physical and virtual spaces coexist. As remote and flexible
work has become more common around the world, companies have looked for new
ways to manage performance, engagement, and collaboration in environments where
people are spread out. Digital Employee Experience (DEX) platforms have become a
key solution to this problem. They use analytics, collaboration tools, and user-centred
design to make it easier for employees to use organisational systems.

In the past few years, DEX platforms like Microsoft Viva, ServiceNow, and SAP
SuccessFactors have grown into full ecosystems that include behavioural analytics,
workflow automation, and feedback systems, in addition to HR technologies. They
help businesses understand and change the experiences of their employees by giving
them data-driven insights, while also helping them reach strategic goals like
productivity, innovation, and retention.

Even though DEX platforms are becoming more common, we still don't know
much about how they work as new business models that change how organisations act.
This study fills that gap by looking at both quantitative and qualitative data from top
global companies. It seeks to assess the degree to which DEX maturity affects
performance outcomes and to analyse how these platforms reshape behavioural
patterns in hybrid work settings. The research offers a systematic comprehension of
DEX as a technological and managerial framework that delineates the future of digital
work, emphasising organizational-level evidence.

Literature review

The emergence of hybrid work models, which integrate remote and on-site
participation, has significantly impacted the evolution of the contemporary workplace.
Recent research characterises hybrid work as a multifaceted construct involving
location, time, and digital modality, underscoring that it signifies a structural and
behavioural transformation rather than a transient adjustment (Lauring & Jonasson,
2025). The rise of digital workplaces has changed the way businesses think about
productivity, teamwork, and culture (Hanzis, 2024). As employees communicate with
their employers more and more through digital ecosystems, the quality of these
interactions has become a key factor in engagement and performance.

The digital employee experience (DEX) is a big step forward in this area. It
describes the overall view that workers have of how they use digital tools and systems
to do their jobs (Moganadas et al., 2023). The idea goes beyond just how easy it is to
use IT to include how technology affects our emotions, thoughts, and actions.
Microsoft Viva, ServiceNow, and Workday are examples of DEX platforms that
combine analytics, communication, and well-being features to create digital spaces that
serve as both workspaces and behavioural frameworks (Boatman, 2024). Empirical
studies correlate enhanced DEX with increased retention, heightened commitment, and
superior innovation outcomes, emphasising its strategic importance (Chatterjee et al.,
2023).

In the field of organisational behaviour, DEX is often analysed using socio-
technical systems theory, which emphasises the interrelation between human and
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technological subsystems (Trist & Bamforth, as cited in Wenker, 2022). From this
standpoint, the implementation of digital experience platforms not only automates
processes but also reconfigures behavioural norms, hierarchies, and communication
dynamics. Recent research suggests that persuasive technology design, interfaces that
promote particular behaviors, can profoundly affect employees' interaction with
organisational values and performance objectives (Wenker, 2022). This bolsters the
assertion that DEX platforms function as active agents of behavioural modification in
hybrid settings.

The hybrid work model makes these dynamics more complicated. Research shows
that hybrid work makes people more flexible and happy with their jobs, but it can also
make it harder for people to connect with each other and with their culture (Maity &
Lee, 2025). Employee engagement in hybrid environments is contingent upon
autonomy, communication efficacy, digital literacy, and leadership adaptability
(Rohmawan et al., 2025). Moreover, extensive analyses of workplace networks
indicate that hybrid and digital environments generate unique behavioural patterns in
collaboration and information sharing, necessitating novel managerial and cultural
approaches (Yu et al., 2023). These insights emphasise the necessity for digital
environments that foster both efficiency and inclusivity.

When you think of DEX platforms as business models instead of tools, their
strategic role becomes clear. New research shows that DEX systems are valuable
because they use analytics, personalisation, and behavioural insights (Goebel, 2025).
Their architecture supports continuous learning, feedback loops, and engagement
measurement, which changes the way organisations manage their people. In certain
economies, like Switzerland, digitalisation has transformed performance governance
by integrating monitoring and incentive mechanisms into digital workflows (Lehmann
& Beckmann, 2024). This means that DEX platforms allow for new ways of controlling
and mnovating organisations that fit with business models from the digital age.

Even with these improvements, there are still big holes in the research. There is
still a lot of work to be done on theoretical frameworks that combine DEX with
measurable outcomes of organisational behaviour (Murugesan et al., 2025). Most
research looks at DEX as a way to help with digital transformation instead of as a
strategic innovation that changes how people behave in organisations. So, quantitative,
secondary-data methods that look at adoption intensity and performance indicators
could give us new information about how DEX platforms affect the whole system.
There is a growing agreement among both academics and professionals that digital
experience management will shape the future of hybrid organisations by connecting
employee well-being and business performance through integrated technological
ecosystems.

Methodology

The research employs a quantitative secondary data analysis methodology to
examine the correlation between the maturity of Digital Employee Experience (DEX)
platforms and organisational behaviour outcomes in hybrid work settings. The analysis
uses organizational-level data from Gartner (2025), Deloitte (2024), and McKinsey
(2025), along with published firm reports and industry indexes from 2020 to 2024. The
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sample comprises 50 multinational corporations from the technology, finance, and
service industries, selected due to the availability of comprehensive DEX
implementation and performance data. This scope guarantees validity across industries
while preserving data consistency.

The study uses a correlational and regression-based model to figure out how DEX
maturity affects two main dependent variables: productivity and employee
engagement. The main independent variable is DEX maturity, which is measured as a
composite index that ranges from O to 1 and is based on each firm's digital
infrastructure score, platform adoption level, and depth of integration. Control
variables consist of firm size (assessed by employee count), sectoral classification, and
regional digitalisation degree. The model specification is in the following form:

Yit =a+ ﬁ]DEXl't + ﬁzSIZEit + BgSECTOth + ﬂ4REGIONlt + €it

where Y;; represents the organizational outcome (either productivity gain or
engagement index) for firm i at time ¢, and f;captures the effect of DEX maturity on
performance. A panel regression model was selected because it accounts for both
temporal (yearly) and cross-sectional (firm-level) variations, reducing omitted variable
bias compared to a simple cross-sectional design. The decision to use panel estimation
is supported by prior studies demonstrating that longitudinal digital transformation data
better capture structural behavioral effects (Chatterjee et al., 2023; Moganadas et al.,
2023).

The variables and their sources are summarized in Table 1.

Table 1. Operationalization of Variables and Data Sources

Variable Type Measurement Expected
Sign

DEX Maturity Independent Composite score (0—1) from +

Index DEX integration reports

Productivity Gain Dependent  Percentage increase in revenue +
per employee

Employee Dependent  Standardized engagement score +

Engagement Index (0-1)

Firm Size Control Total number of employees +
(log)

Sector Control Dummy variable (tech=1; non- +
tech=0)

Regional Control National digital infrastructure  +

Digitalization index (0-1)

The research framework posits DEX maturity as a principal predictor of
organisational outcomes, facilitated by behavioural transformation mechanisms
including autonomy, collaboration, and digital feedback. The model posits that
increased DEX integration augments engagement and productivity by facilitating
communication and self-regulation within hybrid structures. This method is based on

103



ECONOMICS
SYNERGY OF SCIENCE AND TECHNOLOGY: CURRENT STATE, CHALLENGES, AND
PROSPECTS

the socio-technical systems view (Wenker, 2022) and research that shows a link
between the quality of digital experiences and employee motivation and performance
(Lauring & Jonasson, 2025; Rohmawan et al., 2025).

The study used secondary data, so a sample size of 50 companies is big enough to
find medium to strong correlations with a 95% confidence level. We did normality and
multicollinearity checks to make sure the results were strong. The model's design
enables both descriptive analysis and inferential estimation, providing a
comprehensive insight into how digital experience platforms, as business models,
transform organisational behaviour in hybrid environments.

Results and Discussion

The secondary data analysis of reports from Deloitte (2024), Gartner (2025), and
McKinsey (2025) indicates a substantial global acceleration in the adoption of Digital
Employee Experience (DEX) platforms since 2020, primarily motivated by the
necessity to manage hybrid workforces. Aligned with Chatterjee et al. (2023),
organisations are progressively viewing DEX systems not merely as technological
instruments but as strategic business frameworks that amalgamate digital
collaboration, behavioural analytics, and employee engagement management. The data
indicate that the adoption of DEX is directly associated with increased productivity,
engagement, and organisational adaptability, as demonstrated in Table 2.

Table 2. Adoption and Reported Organizational Outcomes of DEX Platforms
(2020-2024)

Year DEX adoption among Reported Reported employee

large enterprises (%) productivity gain engagement increase (%)
(%)

2020 38 4.3 3.1

2021 49 6.7 4.5

2022 57 7.9 5.2

2023 64 9.2 6.8

2024 72 10.8 8.1

Note. Data compiled from Deloitte (2024), Gartner (2025), and McKinsey (2025)
global enterprise surveys on digital workplace transformation.

Table 2 shows that the number of people using DEX platforms increased by almost
90% over four years, which is the same time that productivity and engagement also
went up. The ongoing upward trend corroborates previous research by Moganadas et
al. (2023), indicating that enhanced digital experience design enhances employee
satisfaction and task efficiency. The data also backs up what Lauring and Jonasson
(2025) found: that in hybrid settings, digital systems have become behavioural anchors
that affect trust, coordination, and belonging. The connection between DEX adoption
and engagement growth shows that companies are getting better at replacing physical
cultural cues with digital ones. Hanzis (2024) calls this a key part of hybrid
organisational culture.
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A more in-depth look at the corporate transformation and sustainability reports of
20 Fortune 500 companies from 2021 to 2025 shows the exact changes in behaviour
and management that happened after DEX was put in place. Figure 1 shows how often
companies said they saw certain changes in how their employees worked together, were
independent, and used data-driven feedback loops after switching to DEX platforms.

Behavioral Transformation Patterns (%)

Employee
Autonomy

41

Cross-functional
Collaboratiion

Data-driven

Feedback Loops 22

Figure 1. Behavioral Transformations Reported After DEX Platform
Implementation (2021-2025)
Note. Based on content analysis of annual and transformation reports from 20
Fortune 500 firms (2021-2025).

The results in Figure 1 show that employee autonomy (41%) was the most common
behavioural outcome, followed by better collaboration (37%) and feedback based on
data (22%). The prevalence of autonomy corresponds with socio-technical systems
theory, which asserts that well-integrated digital infrastructures disseminate decision-
making authority and enhance employee agency (Wenker, 2022). Better collaboration
is in line with what Maity and Lee (2025) found: hybrid organisations with mature
digital experience systems maintain higher interdepartmental synergy through both
asynchronous and synchronous digital tools. The rise of data-driven feedback backs up
what Lehmann and Beckmann (2024) said, which is that digital infrastructures build
continuous monitoring and performance incentive systems into everyday tasks. These
results show that DEX platforms not only make things run more smoothly, but they
also change the rules of the organization, allowing for more flexible, analytical, and
collaborative ways of working.

To evaluate the quantitative influence of DEX maturity on organisational
performance, consolidated firm-level data from Gartner (2025), Deloitte (2024), and
McKinsey (2025) were examined. We put companies into three groups based on their
DEX maturity levels (low, medium, and high) to see how their productivity,
engagement, and turnover rates were different. Table 3 shows the results.
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Table 3. Relationship Between DEX Maturity and Organizational Performance
Indicators (Sample of 50 Firms, 2024)

DEX Maturity Mean Revenue Mean Engagement Mean Turnover

Level per Employee Index (z) Reduction (%)
()

Low (0-0.33) —0.42 —0.51 2.8

Medium (0.34— 0.08 0.15 5.6

0.66)

High (0.67-1.00)  0.67 0.74 9.2

Note. Aggregated from Gartner (2025), Deloitte (2024), and McKinsey (2025)
datasets.

The data in Table 2 show that higher DEX maturity is strongly linked to better
organisational results. Companies with advanced DEX systems had 9.2% less turnover
and much higher levels of engagement and productivity. This pattern aligns with the
theoretical framework of innovation diffusion, which posits that early and profound
digital adoption yields cumulative competitive advantages via cultural and structural
adaptation (Rogers, 2003, as cited in Chatterjee et al., 2023). Moreover, these findings
empirically substantiate Goebel's (2025) claim that DEX systems have transformed
into value-generating business models that improve the employee value proposition
while maintaining operational excellence.

- High DEX Maturity
1.2 Medium DEX Maturity
=~ Low DEX Maturity
1.0 1
0.8 1

0.6

0.4

Organizational Performance (z-score)

0.2 4

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

DEX Maturity Index
Figure 2. Relationship Between DEX Maturity and Organizational Performance
Note. Constructed from aggregated data in Gartner (2025) and Deloitte (2024).

Figure 2 shows a strong, almost straight-line relationship between DEX maturity
and how well an organization does. As companies move from low to high DEX
maturity, both engagement and productivity indicators go up at the same rate. This
graphic backs up what Chatterjee et al. (2023) found: that developing a digital
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workplace improves organisational performance by bringing together the skills of
leaders and the experiences of employees. The figure also supports the argument made
by Rohmawan et al. (2025), who said that in hybrid organisations, digital engagement
is a structural way to get people to behave in the same way.

These quantitative and qualitative findings collectively demonstrate that DEX
maturity serves as a pivotal factor in influencing organisational behaviour within
hybrid environments. The rise of autonomy and collaboration shows that traditional
control systems are becoming more like participatory digital governance structures.
This change changes the psychological contract between employers and employees by
replacing close supervision with trust and feedback through technology. As Wenker
(2022) warns, persuasive technology built into DEX systems can also be a subtle way
to control people, so managers need to be very careful when designing these systems
to keep employees happy.

The synthesis of secondary evidence indicates that DEX platforms fulfil dual roles:
they function as technological infrastructures facilitating hybrid productivity and as
behavioural frameworks that transform interaction, motivation, and leadership. Their
increasing adoption confirms the conceptualisation of DEX as an innovative business
model, an integrative system that amalgamates technological sophistication,
behavioural analytics, and strategic adaptability. This conclusion bolsters prior
literature indicating that the digital experience has emerged as the pivotal mediator
between human behaviour and organisational performance in the post-pandemic hybrid
economy (Lauring & Jonasson, 2025; Goebel, 2025; Chatterjee et al., 2023).

Conclusion

The analysis clearly shows that Digital Employee Experience (DEX) platforms are
changing how businesses work and adapt in hybrid work settings. The study achieved
its objectives by demonstrating that DEX maturity significantly and positively impacts
organisational behaviour, thereby enhancing productivity, employee engagement, and
collaborative efficiency. Secondary data analysis revealed that as organisations
enhance their integration of digital experience systems, they attain not only operational
improvements but also alignment of employee behaviour with corporate objectives.

The study also shows that DEX platforms are a new type of business model that
combines digital infrastructure, behavioural analytics, and strategic management.
Instead of being helpful IT tools, they have become ecosystems that create value, keep
people engaged, spark new ideas, and make organisations more resilient in hybrid
settings. The findings suggest that organizations treating DEX as a strategic investment
gain competitive advantages in adaptability, culture cohesion, and talent retention.

In conclusion, the results highlight that the digital employee experience is now
central to shaping organizational behavior in the post-pandemic era. DEX platforms
change the way technology and human work interact by promoting independence,
teamwork, and performance based on data. This allows companies to move away from
traditional management structures and toward agile, experience-driven, and high-
performing hybrid organisations.
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OOPMYBAHHS CEPEJIOBHUIIIA PO3BUTKY JIIOCBKHUX
PECYPCIB NI AITPUEMCTB

IeBaes BikTrop BosoanmupoBuy

3100yBay OCBITHHO-HAYKOBOT'O CTYIIEHS «JTOKTOP (istocodiin,
[ncTuTyT exonoMiku npomucioBocti HAH Vkpainu,

M. KuiB

B exonomini ¢opMyBaHHS CEpelOBHUINA PO3BUTKY JIIOJACHKHUX PECypciB
HiAIPUEMCTBA — 11€ KOMIUIEKCHUI Mpol1iec, CIpsIMOBAHUN HA CTBOPEHHS YMOB, Y SIKHX
CIIBPOOITHUKM MOKYTh MaKCUMAJIbHO PEajli30BYBAaTH CBiil MOTEHI1AJ, M1IBUIIYBATH
KBaMiQikalito Ta €PeKTUBHO POOMTH BHECOK Yy JOCATHEHHS CTPATETIYHUX IUIeH
oprasi3artii.

J10 KITF0OUOBUX €1€MEHTIB (POPMYBAHHSI CEPEIOBUILA PO3BUTKY JIFOJACHKUX PECYPCIB
BIIHOCSITH:

Crpareriune ynpaBiiHHS Ta IUIaHyBaHHs KaipoBoi noTpedu. OCHOBa cepeIoBUILA
— 1e yitka HR-cTpareris, iHTerpoBaHa y 3arajibHy CTpaTerito minpueMcrBa. Bona
BKJIFOYA€ TTPOTHO3YBaHHS Ta TJIaHYBaHHS MOTpeOU y MepcoHai MeBHoi KBamdikaiiii,
[0 JIO3BOJISIE CBOEYACHO 3aKpHUBATH KaJpoBi AediuuTd Ta (HOpMyBaTH KaJIpOBHIA
peseps [1].

VYnopasiiHHA Kap’eporo Ta npodeciiHuM 3pocTtaHHsAM. CTBOpPEHHS MPO30pHUX Ta
JOCTYITHUX JJIA BCIX CIIBPOOITHUKIB MEXaHI3MIB Kap’ €pHOro 1iaHyBaHHs. Lle mae Ha
yBa3l HE TUIbKU BEPTUKAJIbHE 3POCTAaHHS, @ i TOPU3OHTAIBHY POTALII0, PO3MIMPEHHS
30H BIAMOBIATBLHOCTI Ta HAaJIaHHS MOXKJIMBOCTEH JJIsl camopeatizallii CliiBpOOITHUKIB.

Cucrema Oe3mepepBHOrO HaBYaHHA Ta pO3BUTKY. KillouoBHid eneMeHT
cepeloBUIla — 1€ 1HBecTUlli y 3HaHHsA. Opranizaiis npouecy aganTanii HOBAuyKiB,
PEryJsipHOrO0 HaBYaHHA (TPEHIHTH, CEMIHApU, KypcH), MiABUIICHHS KBadidikalii Ta
nepeniaroroBkd. CydacHM mNiaxia nependayae MiJBUILIEHHS THYYKOCTI CHCTEMH
HaBUYaHHS Ta MEPEXiJl BiJl pOJIi BUKIIagada JI0 pojl KOHCYJIbTaHTa-HACTaBHUKA [2].

dopMyBaHHS OpraHi3aiiitHOI KyJbTypU Ta CIPUATIMBOTO KiiMaty. CepenoBuile
PO3BUTKY HEMOXKJIMBE 0€3 3/I0pOBOi KOPIIOPATUBHOI KYJIBTYPH, 3ACHOBAHO1 Ha JOBIpI,
BIJIKpUTOCTI Ta CHiBpoOITHULITBI. L]e cripusie neneryBaHHIO MOBHOBaXKEHB, IMOKPAITy€e
MOpPaJIbHUM KJTIMAT y KOJIEKTUBI Ta 3HWXKY€E TUIMHHICTH KaJpiB. YIpaBIiHHSA Ma€ OyTH
CIpsIMOBaHE Ha CTBOPEHHS aTMoc(epH, B AKIH JIIOAU OJEPKYIOTh 33JI0BOJICHHS BiJl
poOOTH Ta CyCIILHOTO BU3HAHHS [3].

MoTuBanis Ta cruMmyidoBaHHS Tmpami. Po3poOka cucteM MOTHBaIi, SKi
BPaxoOBYIOTh fK IHJMBIAyaJdbHI pE3yJbTaTH, 1 BHECOK y 3arajbHi Il KOMIIaHIi.
[ToniTika MOTHBaILll OpIEHTOBaHAa Ha PO3BUTOK CHIBPOOITHUIITBA TEPCOHATY 3
aJMIHICTPAIIIE0 3a TSl JOCSITHEHHSI CIUIBHUX IIUICH, 1[0 CIOHYKAa€ CIIBPOOITHHKIB
e(eKTUBHO MpaLOBaTH i pO3BUBATH CBOT MOKIIUBOCTI.

3abe3neyeHHss yMOB Ipalil Ta OXOpoHa 340poB’s. CTBOpEHHs pallOHAIbHUX,
Oe3meyHux Ta KOM(POPTHUX YMOB Tpaili € 6a30B0OI0 BUMOTo0. TypOoTa nmpo ¢izudHui
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Ta TICHXOJIOTIYHUN 100poOyT CHiBpOOITHUKIB — HEBII'€MHA 4YacTHHA Cy4acHOI
KOHIICTIIIIT PO3BUTKY JIFOJACHKUX pecypciB[4].

[IpakTuka ynpaiiHHA GOPMYBaHHSAM CEpEOBUIIA PO3BUTKY JIIOJCHKUX PECYPCIiB
Ha MIANPUEMCTBAX CKIIAJAETHCS 3 €TalllB:

KopriopaTuBHi cTparterii po3BUTKY CIIBPOOITHUKIB ITIIMPHUEMCTB.

dbopMyBaHHS ~ KaJApOBOIO  PE3€pBY, IHAUBIAYyaJbHUX IUIAHIB  PO3BUTKY
CIIBpPOOITHHKIB;

BIIPOBAKCHHS CUCTEM HAaCTABHUIITBA Ta BHYTPIITHHOIO HABYAHHS.

MoTwuBartis Ta 3a;Ty9eHiCTb.

po3pobOka cucTeM HeMarepialbHOT MOTHUBAIlli: BHU3HAHHA 3400YyTKIB, Kap €pHi
TPEKH, y4acTh y CTpaTeriyHUX MPOEKTax TOIMIO;

MPOBEJCHHS  PEryJIPHUX  ONUTYBaHb  3aJ0BOJICHOCTI Ta  3aJIy4€HOCTI
CIIBPOOITHHKIB.

O1iHKa Ta PO3BUTOK KOMITETEHITIH.

BUKOPHCTAHHS CyYaCHUX METOJIB OLIHKU: aCCECMEHT-LEHTpH, 360-rpamycHuii
3BOPOTHHM 3B 30K Ta 1HIIII,

MIEPCOHAJI30BaH1 TPAEKTOPIl HABYAHHS Ta PO3BUTKY.

Kynbrypa 6e3nepepBHOTO HaBYaHHS.

CTBOPEHHSI KOPIOPATUBHOTO CEPEOBUINA, 10 320X0UYy€ CAMOPO3BUTOK Ta OOMIH
3HAHHSIMHU MIXK CIIBPOOITHUKAMU;

oprasizaiiisi BHyTPIIIHIX KOH(PEPEHI[1, XaKaTOHIB, MaliCTep-KJIaciB TOLIO.

[ndpacTpykTypa Ta pecypcu.

CTBOPEHHSI KOPIIOPATUBHUX BY31B, HABYAJIBHUX LIEHTPIB, 010/110TEK;

3a0€3MeueHHsI T0CTYITy 10 €JIEKTPOHHUX OCBITHIX 1aTdopm Ta 0a3 3HAHb.

[udposizamis HR-nporecis.

BIIpoBakeHHsI HR-aHamiTHKK BUSIBIEHHS NOTPEO Y HABYAHHI;

BUKOPUCTAaHHA UUPPOBUX TUIaTGOpM Jid YOpaBIIiHHS HaBYAHHSM, OILIHKU
pE3yIbTaTIB Ta MOHITOPUHTY MIPOTPECY.

JocnimxeHHs 3apy0iHOT Teopii Ta MPAKTUKU YIIPABIIHHS JIFOJICBKUMHU PECypCcaMu
JOBOAUTH, IO CEPEAOBUIIEC JIOACHKOTO PO3BUTKY CIPHUIMAETbCA SK CHCTEMa
B32€EMO3AJIC)KHUX E€JIEMEHTIB Ta CKJIaJae cOO0I KOMIUIEKCHUHM Mpolec 3 peamisariii
JIIOJICBKOTO TTOTEHIIATy MIAIPUEMCTBA, 3a0€3MeUeHH MPOIeCiB ajanTarlii [5] Takox
CTaOUIBHUX YMOB TIpalll s CHiBpOOITHHUKIB Ta JOCATHEHHS CTPAaTeTivyHOI METH
M1IITPUEMCTBA.
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Abstract:

This article examines the grammatical and functional characteristics of modal verbs
in the English language, their role within the language system, and their equivalents in
other languages. The study is intended as a methodological resource for university
students studying English as well as for anyone interested in learning the English
language. The primary objective is to provide a practical and systematic explanation of
the use of English modal verbs and thereby contribute to the teaching and learning of
English grammar.
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As in many other languages, the category of modality in Modern English is
expressed through a variety of linguistic means, one of the most important of which is
the system of modal verbs.

Unlike lexical verbs, modal verbs do not denote actions independently. Instead,
they express such meanings as possibility, impossibility, necessity, obligation, ability,
permission, probability, and willingness.

Modal verbs differ from ordinary verbs in several important grammatical respects.
They do not take the third-person singular ending -s in the Present Simple tense, they
do not possess non-finite forms (such as the infinitive, participle, or gerund), and they
lack many of the inflectional and analytical forms characteristic of lexical verbs.

Modal verbs function as part of a compound verbal predicate and cannot normally
occur independently. They require the infinitive of a lexical verb to complete their
meaning. Rather than expressing the action itself, they indicate the speaker's attitude
toward the action or the subject's relationship to it.

The principal characteristics of modal verbs may be summarized as follows:
they do not express lexical actions independently;
they require a main verb in the infinitive;
they function as components of a compound verbal predicate;
they express the speaker's or subject's attitude toward an action;
negative forms are formed by adding not directly to the modal verb;
several modal verbs have synonymous or equivalent constructions that vary
according to tense and person;

some modal verbs, such as can, need, and dare, may also function as lexical
verbs depending on the context.

The principal modal verbs in Modern English include can, could, may, might,
must, shall, should, will, ought to, need, and dare.
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The Modal Verb Can
The modal verb can expresses ability, capability, or possibility. In Azerbaijani, it
1s commonly translated as bilmak, bacarmagq, or gadir olmagq. 1t is used to express:
physical or mental ability;
possibility or impossibility of performing an action;
informal requests;
offers of assistance.
Examples:
You can learn English.
Can you learn English?
You cannot learn English.
The past form of can is could. Besides indicating past ability, could is frequently
used to express polite suggestions, hypothetical situations, and unreal possibilities.
What shall I do for you?
You could invite me to the cinema.
The expression be able to is considered a functional equivalent of can. Unlike can,
it has complete tense forms and changes according to person and tense.
I am able to help you.
We were able to come on time.
The Modal Verb Must
The modal verb must expresses strong obligation, necessity, prohibition, certainty,
and logical deduction.
Examples:
We must go home.
You mustn't be late.
Several expressions function as equivalents of must, including have to, be to, and
be obliged to.
Among these, must generally conveys stronger personal obligation, whereas have
to usually expresses obligation resulting from external circumstances.
Unlike must, have to has forms in all tenses. Questions and negatives are formed
with the auxiliary do.
You have to visit your aunt.
Do you have to visit your aunt?
You don't have to visit your aunt.
The Modal Verb Should
The modal verb should expresses advice, recommendation, or moral obligation.
Example:
It is a very interesting book. You should read it.
The Modal Verb May
The modal verb may is used to express permission, possibility, probability, and
formal requests.
Examples:
May I go out?
You might ask for any help.
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The expressions be allowed to and be permitted to function as equivalents of may,
especially when different tense forms are required.

Should and Ought to

Both should and ought to express recommendation, advice, or moral obligation.

The modal verb should is followed by the bare infinitive, remains unchanged in all
persons, and forms negatives directly.

The modal expression ought to requires the infinitive with to, has only one finite
form, remains unchanged in all persons, and forms negatives with not.

Examples:

We should help the elderly.

We ought to help the elderly.

You shouldn't take part in the party.

You ought not to take part in the party.

These examples express advice and indicate that participation in the event is not
recommended.

The Modal Verb Need

The verb need requires particular attention because it may function either as a
modal verb or as a lexical verb.

When need is followed by a bare infinitive, it functions as a modal verb, and it
forms interrogative and negative sentences without the auxiliary do.

You need go there.

Need you go there?

You needn't go there.

When need is used independently as a lexical verb, questions and negatives are
formed with do.

You need my book.

Do you need my book?

You don't need my book.

Thus, the grammatical behavior of need depends on its syntactic function within
the sentence.

Conclusion

The analysis demonstrates that each modal verb possesses distinctive semantic and
grammatical characteristics. Their correct use depends on both the communicative
context and the syntactic structure of the sentence. A comprehensive understanding of
the meanings and functions of modal verbs contributes significantly to the development
of grammatical competence and communicative proficiency in English. Therefore,
mastering the system of modal verbs is an essential component of English language
teaching and learning.
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Introduction. In the era of rapid socio-economic and technological
transformations, the effectiveness of the educational system directly depends on
progressive governance mechanisms. Educational management is a dynamic domain
of pedagogical science that goes beyond mere administration to systematically
coordinate all participants in the learning process. In Azerbaijan, modern school
administration seeks to combine strategic state policy with humanistic and democratic
principles.

This paper examines the essence, objectives, and key tasks of educational
management in Azerbaijan. It provides an analysis of subject-object dynamics, intra-
school hierarchies, core governance principles, managerial functions, and leadership
methodologies essential for effective school administration.

Pedagogical management is defined as a system of targeted, systematic, and
continuous influence exerted by governing entities (subjects of management) upon
managed entities (objects of management) to achieve established strategic and tactical
objectives. School administration extends beyond the mere issuance of administrative
directives; it encompasses driving purposeful interactions among all stakeholders in
the educational process—including educators, students, parents, and support staff. As
an essential subdiscipline of pedagogy, school administration (school studies)
examines the school and its instructional-educational processes as its object of
management, while analyzing their inherent principles and optimal organizational
methodologies as its core subject matter.

The internal structure of the governance system comprises two fundamental
components: subjects of management and objects of management. Subjects of
management refer to official authorities, administrative bodies, institutions, and
organizations that directly execute governance functions and hold the normative
authority to enact decisions and directives. In the Republic of Azerbaijan, the primary
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subjects of educational management include the Ministry of Science and Education, its
executive agencies, regional educational directorates, local education offices, school
executive leadership (principals and vice-principals), as well as public self-governing
bodies within the school (such as the pedagogical council, school board, and parent-
teacher associations).

Conversely, objects of management encompass managed functional domains,
individuals, collectives, organizational units, and the executors of decisions and
directives 1ssued by governing authorities. In relation to higher administrative bodies,
general education schools, participants in the pedagogical process, and teaching and
student bodies act as objects of management. When management acts directly upon an
individual, personality, or collective, governance takes the form of leadership.
Leadership serves as a socio-psychological and organizational mechanism aimed at
unleashing and maximizing human capital potential.

In modern pedagogy, the relationship between the subject and object of
management is not static, but rather dynamic and relative. At different levels of
governance, the same individual or collective can simultaneously function as both a
subject and an object. This fundamental property of the governance framework is
characterized as the principle of management relativity.

The Concept of Relative Hierarchy: Subject-object relationships across
managerial tiers are not absolute. For instance, while a subject teacher acts as a subject
of management (governor) in relation to students in the classroom, they serve as an
object of management (governed entity) relative to the school executive leadership and
the methodical council. Students, in turn, become active subjects of their own personal
and intellectual development within the learning process.

To ensure the effective operation of the intra-school governance system,
management functions and executive authority are distributed across established
hierarchical tiers. In modern educational institutions, the governance structure
comprises four primary levels:

Hierarchical = Structural Elements and  Management Functions and
Level Stakeholders Strategic Tasks
Formulating strategic directions
School principal, school @ for school development, enacting
board, pedagogical = conceptual decisions,
Level 1 council, student committee = coordinating overall institutional
leaders, public = operations, and ensuring
organizations. compliance with state educational
standards.
Vice-principals for = Operational management of the
Level 11 academic affairs, vice- instructional-educational process,
principal for =~ monitoring curriculum delivery,
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Hierarchical = Structural Elements and Management Functions and

Level Stakeholders Strategic Tasks
administrative/facility organizing psycho-pedagogical
operations, school = services, and providing
psychologist, social = methodical support.
pedagogue, collegial
bodies.

: Direct execution of the classroom-
Subject teachers, :
homeroom teachers level  pedagogical  process,

Level 111 .. fostering the student collective,

educators, heads of : .
: . collaborating with parents, and
methodical associations. o .
guiding student associations.
Facilitating student self-
organization, self-development,
Students, class = and self-monitoring activities. At

Level IV committees, student self- this stage, the student functions

governance bodies. not merely as an object of

influence, but as an active subject
of their own personal growth.

Source: Prepared by the author.

School management activities are characterized by distinct cognitive, social, and
pedagogical objectives. The primary objective of school management is to cultivate
highly knowledgeable, independent, and creative thinkers who possess rich moral
integrity and a broad worldview, embrace national and universal values, and remain
committed to patriotism and the ideology of Azerbaijanism, in alignment with the
strategic demands set forth by society and the state. To attain this overarching goal,
management must establish conducive material-technical, psycho-pedagogical, and
organizational conditions.

Management principles (derived from the Latin principium — meaning origin,
foundation, or guiding thought) constitute a system of fundamental ideas and normative
requirements that reflect pedagogical laws and are binding for both the subjects and
objects of governance. The efficacy of educational management directly depends on
the accurate comprehension and comprehensive application of these principles in
practice. Within existing pedagogical literature, management principles are classified
into two primary categories: the fundamental principles of state policy in education and
the specific principles of school administration.

Principles of State Policy in Education

The principles of state policy form the conceptual foundation of the entire
educational system. These include democratization, humanization, equality, national
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character and secularism, quality, efficiency, continuity, unity and permanence,
succession, liberalism, and integration. These core principles serve as the supreme legal
and pedagogical framework for school administration.

Specific Principles of School Administration

Building upon the general requirements of state policy, the specific principles of
school administration serve to refine and modernize management practices in daily
operational contexts:

1. Principle of Harmonizing State and Public Foundations in Governance:
This principle mandates close coordination between state administrative bodies and
public stakeholders, including parents and non-governmental organizations, in
managing educational institutions. A school must function not as a closed state
institution, but as a transparent state-public entity open to society.

2. Principle of Balancing Collegiality and Single Leadership (One-Man
Management): Autocratic, individualistic school leadership fails to yield effective
outcomes. This principle requires incorporating input from collegial bodies—such as
the pedagogical council and school board—in major decision-making processes,
promoting comprehensive discussion, and building consensus. Conversely, during the
execution of adopted decisions, single leadership—anchored by the personal
accountability and organizational leadership of the school principal—serves as the
primary mechanism.

3. Principle of Purposefulness in Governance: Executive leadership and the
collective must align their activities with clearly established objectives rather than ad-
hoc tasks. In the absence of well-defined goals, management practices become reactive
and erratic, leading to a waste of time and organizational resources.

4. Principle of Scientific Foundation and Integrating Theory with Practice:
Governance must rely on the latest advancements in pedagogy, psychology, and
management theory rather than subjective conjectures. School administrators must
systematically apply scientific theory to practice, generalize empirical insights derived
from practical experience, and integrate those findings back into their management
workflows.

5. Principle of Openness and Transparency: Openness dictates that
administrative activities, audits, and decision-making processes take place visibly
before the collective rather than behind closed doors. Transparency ensures that
financial and operational activities, personnel actions, and assessment results remain
accessible to the public, parents, and mass media outlets.

6. Principle of Unity in Planning, Accounting, and Control: All phases of the
governance cycle—planning, organization, control, accounting, and evaluation—must
remain intrinsically linked. Control and accounting functions must be systematically
complemented by diagnostic analysis, continuous monitoring, and strategic
forecasting.

7. Principle of Optimality: This principle emphasizes selecting the most suitable
(optimal) strategy for a given operational context to achieve the highest possible
pedagogical outcomes with minimal expenditure of time, labor, financial resources,
and operational stress.
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Management functions (derived from the Latin functio — meaning execution,
action, or performance) represent specific types of activities that constitute the core
content of administrative practice and are realized through distinct operations. In
pedagogical literature, management functions are categorized into two primary groups:
general functions and specific functions.

General Functions of Management

1. Analysis and Forecasting Function: Represents the initial stage of the
management cycle. The purpose of pedagogical analysis is to objectively evaluate the
current state of the educational process, acknowledging both achievements and
deficiencies. This function is executed through operations such as data collection,
classification, diagnostics, and forecasting future development trends.

2. Goal Setting and Planning Function: A clearly defined objective dictates the
trajectory of institutional activity. Planning, in turn, involves the mental modeling of
future operational framework and the determination of execution stages. Planning is
conducted across all tiers of education—both strategically (at the ministerial level) and
tactically (at the school level).

3. Organizing Function: Entails creating the necessary conditions to execute
adopted plans. This includes assigning duties among personnel, mobilizing resources,
establishing operational coordination, and stimulating professional engagement.

4. Control and Regulation Function: The primary purpose of control is to obtain
accurate, real-time information regarding the state of the managed system and to detect
deviations from planned benchmarks. Regulation relies on feedback mechanisms to
make prompt operational decisions aimed at rectifying identified trends and errors.

5. Accounting and Evaluation Function: Involves formally recording and
systematizing the results of monitoring in official documentation, as well as evaluating
achieved outcomes based on objective performance criteria.

Specific Functions of Management

Specific functions pertain to the administration of concrete domains within school
life. These include managing the educational process, organizing psychological
services, overseeing financial and economic operations, ensuring social protection, and
regulating administrative-operational activities.
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Abstract

The widespread adoption of the student-centered learning paradigm in modern
higher education has necessitated a reconsideration of the teaching methods and
organizational forms employed in history education. In this context, interactive
seminars serve not only as a means of assessing students' knowledge but also as an
effective didactic tool for fostering historical thinking, analytical reasoning, critical
analysis, academic communication, and research competencies.

This article examines the pedagogical foundations and didactic potential of
interactive seminars in history teaching at higher education institutions within the
framework of contemporary educational theories. The study explores seminar planning
based on the principles of active learning, constructivism, and constructive alignment,
as well as the application of problem-based learning, comparative analysis of historical
sources, debates, case-study methods, and collaborative learning in history education.
Furthermore, the study evaluates the impact of integrating digital educational resources
and electronic historical sources into seminar activities on the development of students'
academic and research competencies.

The findings indicate that the systematic implementation of interactive seminars
enhances students' mastery of historical knowledge while improving their ability to
evaluate historical events from multiple perspectives, construct evidence-based
arguments, and draw scientifically grounded conclusions. The study also demonstrates
that seminar planning based on the principle of constructive alignment, combined with
the effective integration of digital educational resources, significantly contributes to
improving history teachers' methodological practice and establishing a student-
centered learning environment.

Keywords: higher education, history education, interactive seminar, active
learning, history didactics, historical thinking, digital education.

Introduction

The structural and content-related transformations taking place in contemporary
higher education have accelerated the adoption of the student-centered learning model.
Within this framework, students are regarded not merely as recipients of knowledge
but as active participants in the learning process. Consequently, the modernization of
teaching methods, particularly the improvement of the content and organizational
structure of seminar classes, has become one of the key methodological priorities in
history education.
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Teaching history extends far beyond the transmission of factual knowledge. It
encompasses the development of students' ability to identify cause-and-effect
relationships between historical events, compare competing historiographical
interpretations, critically analyze primary and secondary historical sources, and
formulate evidence-based academic judgments. Interactive seminars play a crucial
didactic role in achieving these educational objectives by creating opportunities for
inquiry-based and collaborative learning.

Interactive seminars establish an educational environment that promotes
independent learning, cooperation, and critical thinking. Through methods such as
problem-based discussions, comparative analysis of historical sources, academic
debates, and case-study activities, seminars foster students' analytical reasoning,
academic communication, and research competencies.

The purpose of this study is to analyze the pedagogical foundations and didactic
opportunities of interactive seminars in teaching history at higher education
institutions, to generalize methodological approaches to their planning and
organization, and to evaluate the impact of integrating digital educational resources
into seminar activities on the quality of history instruction.

Pedagogical foundations of interactive seminars in history education

The effective organization of interactive seminars in higher education is grounded
in contemporary pedagogical theories and student-centered learning approaches.
Unlike the traditional seminar model, an interactive seminar views students not as
passive recipients of information but as active participants in the construction of
knowledge. This approach plays a significant role in enhancing the quality of higher
education and fostering students' professional competencies [3].

One of the principal theoretical foundations of interactive seminars is constructivist
learning theory. According to this perspective, knowledge is not transmitted directly
from teacher to student; rather, it is actively constructed through learners' prior
knowledge, experiences, and cognitive engagement. Consequently, the instructor
assumes the role of a facilitator who designs meaningful learning environments instead
of merely delivering information. For this reason, the creation of problem situations,
the organization of academic discussions, and the promotion of collaborative learning
constitute essential elements of seminar instruction [3].

Another major methodological foundation of interactive seminars is the concept of
active learning. Bonwell and Eison argue that students learn more effectively when
they actively participate in reading, writing, discussion, problem-solving, and
reflective activities rather than simply listening to lectures [4]. Likewise, Prince's
comprehensive review demonstrates that active-learning strategies significantly
improve students' academic achievement, analytical thinking, and motivation to learn
[7, pp.223-231].

The specific nature of history as an academic discipline further highlights the
importance of interactive seminars. Historical knowledge is not limited to memorizing
facts; instead, it requires students to identify causal relationships, compare competing
historiographical interpretations, critically examine historical evidence, and formulate
well-supported conclusions. Wineburg emphasizes that historical thinking involves the
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critical evaluation of historical sources, the identification of authors' perspectives, and
the construction of evidence-based interpretations rather than the simple recollection
of past events [10].

Therefore, history seminars should incorporate the comparative analysis of primary
sources, archival documents, statistical evidence, and diverse historiographical
viewpoints.

The principle of constructive alignment occupies a central place in the planning of
interactive seminars. According to this principle, intended learning outcomes, teaching
methods, and assessment strategies should be systematically aligned to ensure
meaningful learning [3]. In history education, this approach enables students not only
to acquire theoretical knowledge but also to develop competencies in analyzing
historical sources, constructing scholarly arguments, evaluating historical events from
multiple perspectives, and participating effectively in academic discussions.

Furthermore, interactive seminars contribute to the establishment of a collaborative
learning environment. Group discussions, joint projects, and collective problem-
solving activities enhance students' communication skills, leadership abilities, and
sense of responsibility. At the same time, such seminars foster an academic atmosphere
based on mutual trust between teachers and students, thereby improving the overall
quality of the learning process.

In summary, the theoretical and pedagogical foundations of interactive seminars
represent one of the essential components of student-centered learning in contemporary
higher education. Seminars designed according to the principles of active learning,
constructivism, and constructive alignment provide an effective didactic environment
for developing students' historical thinking, critical reasoning, and research
competencies in history education.

Didactic opportunities of interactive seminars in history education

Interactive seminars constitute one of the most effective didactic instruments for
connecting theoretical knowledge with practical learning activities in history
education. Unlike traditional seminar models, interactive seminars transform students
from passive listeners into active learners and novice researchers. Such an approach
creates favorable conditions for developing historical thinking, analytical reasoning,
and critical reflection, which are regarded as fundamental objectives of contemporary
history education [10].

The didactic potential of interactive seminars primarily lies in the systematic use
of historical sources. The comparative analysis of primary and secondary sources
enables students to evaluate historical events from multiple perspectives, identify
authors' viewpoints, and assess the credibility of historical evidence. Consequently,
historical knowledge is not merely acquired but critically interpreted, justified through
evidence, and transformed into scientifically grounded understanding.

The implementation of problem-based learning (PBL) plays a significant role in
developing students' research competencies. Problem situations designed by the
instructor encourage students to consult diverse scholarly sources, compare alternative
interpretations, and formulate independent conclusions. As a result, students enhance
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their analytical reasoning, decision-making, and academic argumentation skills while
improving the overall quality of the learning process [7, pp. 223-231].

The incorporation of academic debates and structured discussions into history
seminars makes a substantial contribution to the development of students'
communication and critical-thinking abilities. Comparing different historiographical
perspectives, evaluating historical events from contrasting viewpoints, and supporting
arguments with reliable historical evidence foster an academic discussion culture. Such
activities teach students not only to defend their own positions but also to evaluate
opposing opinions objectively and on the basis of scholarly evidence.

The case-study method further strengthens the practical orientation of seminar
instruction. Investigating specific historical events through carefully selected cases
enables students to identify causal relationships, organize historical evidence
systematically, and evaluate historical processes comprehensively. In particular,
comparative analyses of selected examples from the history of Azerbaijan and world
history contribute to broadening students' academic outlook and strengthening their
historical reasoning.

Collaborative learning represents another pedagogical approach that significantly
enhances seminar effectiveness. Small-group discussions, collaborative projects, and
student presentations improve learners' communication skills, teamwork, leadership,
and sense of responsibility. Within this framework, the instructor functions not as a
transmitter of information but as a facilitator who guides seminar activities and
supports students' independent learning [1].

Overall, interactive seminars should be regarded not merely as an instrument for
assessing students' knowledge but as a comprehensive didactic mechanism that
promotes the integrated development of historical thinking, critical analysis, academic
communication, research competence, and collaborative skills. When systematically
planned and implemented according to contemporary pedagogical principles,
interactive seminars substantially improve the quality of history education in higher
education institutions.

Table 1. Model for organizing interactive seminars in history education at higher
education institutions

Interactive Expected
Stage Teacher's activity | Student's activity method learning
outcome
Defi i i
ot?' ézlgi::mlnar Studies the Development
: Jee ’ assigned sources | Individual | of foundational
Preparation | learning ) i .
resources. and and prepares preparation | historical
) ’ preliminary notes knowledge
assignments
Problem Introduces Formulates initial Problem- Developrpent
. | problem-based based of analytical
presentation ) hypotheses : o
questions learning thinking
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Presents primary " Historical | Enhancement
Source critically analyzes i
: and secondary o source of critical-
analysis o historical : o .
historical sources . analysis thinking skills
evidence
Presents Development
: Moderates evidence-based P
Academic Debate and | of academic
) : debates and arguments and . : o
discussion ) . .. : discussion | communication
discussions participates 1n .
) : skills
discussions
Presents :
: : Deepening of
: Summarizes the | conclusions and : .
Synthesis : : : Reflection | historical
main findings engages in ..
: thinking
reflection
Provides
feedback and L
Conducts self- . Consolidation
evaluates Formative .
Assessment assessment and of learning
performance assessment
. peer assessment outcomes
using assessment
rubrics

Source: Prepared by the author.

Integration of digital educational resources into interactive history seminars

The rapid development of digital technologies has transformed contemporary
higher education and created new opportunities for teaching and learning history. The
integration of digital educational resources into interactive seminars expands students'
opportunities for independent learning, strengthens their ability to work with scholarly
information, and significantly enhances the effectiveness of seminar instruction.
Electronic libraries, digital archives, virtual museums, interactive maps, and open-
access academic databases enable students to access diverse historical sources, conduct
comparative analyses, and formulate evidence-based conclusions [9].

The use of digital resources also facilitates the visualization of complex historical
processes. Interactive timelines, Geographic Information Systems (GIS), digital maps,
and virtual exhibitions enable students to understand historical events within their
spatial and chronological contexts more effectively. These technologies not only
strengthen students' historical thinking but also increase their motivation and
engagement throughout the learning process.

Recent advances in artificial intelligence (AI) have introduced additional
opportunities for history education. Al-supported technologies assist both instructors
and students in searching academic databases, organizing bibliographic information,
conducting preliminary text analyses, and managing large volumes of historical data.
These tools improve the efficiency of research activities and facilitate access to relevant
scholarly literature. However, the application of Al in higher education must always
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comply with the principles of academic integrity, copyright regulations, and proper
citation practices to ensure the reliability and ethical use of scholarly information.

Within the context of digital transformation, one of the principal responsibilities of
history instructors is to foster students' information and digital literacy. Selecting
reliable academic sources, identifying misinformation, critically evaluating electronic
resources, and using digital information ethically have become essential components
of contemporary history education. Interactive seminars provide an appropriate
environment for the simultaneous development of students' research competencies and
digital skills.

Evaluating the effectiveness of interactive seminars also constitutes an integral
element of the contemporary teaching process. Formative assessment, continuous
feedback, self-assessment, and peer assessment increase students' engagement,
strengthen reflective thinking, and promote academic responsibility. Assessment
should therefore be regarded not merely as a mechanism for measuring learning
outcomes but also as a powerful instrument for supporting students' continuous
academic development [5].

Overall, the purposeful integration of digital educational resources together with
contemporary assessment approaches substantially improves the quality of interactive
seminars. Such integration makes history instruction more flexible and student-
centered while simultaneously fostering the comprehensive development of students'
analytical, research, and digital competencies.

Table 2. Didactic potential of interactive methods used in history seminars

Interactive method

Competencies developed

Application in history education

Problem-based
learning

Analytical thinking,
problem-solving

Investigating cause-and-effect
relationships between historical
events

Historical source
analysis

Critical thinking, source
evaluation

Comparative analysis of archival
documents and primary
historical sources

Debate and academic
discussion

Academic argumentation,
communication skills

Evaluating historical events and
personalities from multiple
historiographical perspectives

Decision-making,

Examination of historical

Case study . . processes through specific
systematic analysis AR
historical cases
. Teamwork : :
Collaborative CAmwors, | Group projects, collaborative
. communication, . .
learning . tasks, and seminar presentations
leadership
. 1 irtual archi lectroni
Use of digital Digital literacy, V rtual archives, electronic
: ) libraries, interactive maps, and
resources information management

digital learning platforms

Source: Prepared by the author.
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Scientific Novelty of the Study

The scientific novelty of this research lies in its systematic analysis of the
pedagogical foundations and didactic opportunities of interactive seminars in history
education within higher education institutions from the perspective of contemporary
educational theories. The article integrates the principles of active learning,
constructivism, and constructive alignment with the specific characteristics of history
education and proposes a comprehensive methodological framework encompassing
seminar planning, organization, the integration of digital educational resources, and
assessment strategies. Furthermore, the study substantiates the application of
comparative historical source analysis, problem-based learning, academic debate, and
the case-study method within the context of contemporary higher education.

Practical Significance of the Study

The practical significance of this research lies in the methodological
recommendations it offers for planning and organizing interactive seminars in history
courses at higher education institutions. The findings may be applied in the preparation
of future history teachers, methodology courses in history education, professional
development programs, and further pedagogical research. The proposed
methodological model contributes to establishing a student-centered learning
environment while promoting the development of historical thinking, research
competence, and academic communication skills.

Conclusion

The findings of this study demonstrate that interactive seminars constitute one of
the most effective didactic instruments for enhancing the quality of history education
in higher education institutions. Organizing seminars in accordance with the principles
of active learning contributes not only to students' acquisition of theoretical knowledge
but also to the development of historical thinking, analytical reasoning, critical
analysis, academic communication, and research competencies. The comparative
analysis of historical sources, problem-based learning, academic debates, case-study
methods, and collaborative learning have been identified as the principal pedagogical
approaches that increase the effectiveness of seminar instruction.

The study further indicates that systematic seminar planning based on the principle
of constructive alignment, together with the implementation of formative assessment,
positively influences students' learning outcomes, promotes independent research, and
strengthens their academic argumentation skills[3], [5]. Moreover, the integration of
digital educational resources-including electronic libraries, virtual archives, interactive
maps, and other contemporary technologies-enriches the content of history education
while fostering students' information literacy and digital competence [9].

In conclusion, the systematic and scientifically grounded organization of
interactive seminars plays a vital role in improving the quality of history education,
establishing a student-centered learning environment, and developing the professional
competencies of future history teachers. The methodological framework proposed in
this article offers practical guidance for university instructors and provides a valuable
theoretical foundation for future research in history education and higher education

pedagogy.
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Abstract

Inclusive education has become one of the fundamental priorities of modern
educational systems, aiming to ensure equal educational opportunities for all learners
regardless of their physical, cognitive, emotional, social, or cultural characteristics. The
successful implementation of inclusive education depends largely on teachers'
professional competencies, as they are responsible for creating supportive, flexible, and
learner-centered educational environments.

This article examines the essential competencies required for teachers working in
inclusive classrooms and discusses their contribution to educational quality. Particular
attention is given to pedagogical knowledge, differentiated instruction, classroom
management, communication, collaboration, digital competence, assessment practices,
and continuous professional development. The article also highlights the significance
of teacher preparedness in addressing learners' diverse educational needs and
promoting equal participation in the learning process. It concludes that strengthening
teachers' professional competencies is a key factor in improving the effectiveness and
sustainability of inclusive education.

Keywords: inclusive education, teacher competencies, differentiated instruction,
professional development, educational quality, inclusive pedagogy.

Introduction:

Inclusive education is widely recognized as one of the most important educational
reforms of the twenty-first century because it promotes equal educational opportunities
for all learners while respecting diversity and individual differences [9]. Unlike
traditional educational models that often separate students with disabilities or special
educational needs from their peers, inclusive education encourages all learners to study
together within the same educational environment. Such an approach not only
improves academic achievement but also contributes to social integration, mutual
respect, democratic values, and the development of inclusive societies [10].

The implementation of inclusive education requires significant changes in teaching
philosophy, curriculum design, instructional strategies, assessment methods, and
school culture. However, among all these components, teachers remain the most
influential factor in determining the effectiveness of inclusive educational practices.
Their professional knowledge, pedagogical skills, attitudes, and willingness to embrace
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diversity directly influence students' participation, motivation, and learning outcomes
[6].

Professional competence refers to the integration of theoretical knowledge,
practical skills, professional attitudes, ethical values, and reflective practice that
enables teachers to respond effectively to different educational situations [4]. In
inclusive classrooms, these competencies become even more important because
teachers work with learners who demonstrate diverse abilities, learning styles, cultural
backgrounds, and developmental characteristics. Consequently, teachers are expected
to adopt flexible teaching approaches that accommodate individual differences while
maintaining high educational expectations for every learner.

One of the most significant competencies required in inclusive education is the
ability to implement differentiated instruction. Students learn at different paces and
through different methods; therefore, teachers should modify learning objectives,
instructional materials, classroom activities, and assessment techniques according to
learners' individual needs [8]. Differentiated instruction not only increases academic
achievement but also enhances students' engagement, confidence, and sense of
belonging within the classroom.

Another essential aspect of teachers' professional competence is effective
classroom management. Inclusive classrooms require teachers to establish positive
relationships among students, prevent discrimination, encourage cooperation, and
create psychologically safe learning environments where every learner feels respected
and valued [5]. Positive classroom management contributes to higher levels of student
participation and supports both academic and social development.

Communication skills also play a vital role in inclusive education. Teachers should
communicate effectively with students, parents, school administrators, psychologists,
speech therapists, and other specialists involved in supporting learners. Strong
collaboration enables professionals to develop individualized educational strategies,
monitor students' progress, and respond promptly to learning difficulties [1].
Furthermore, productive partnerships with families strengthen students' educational
experiences by ensuring consistency between school and home environments.

Assessment competence represents another indispensable component of
professional teaching. Inclusive education emphasizes continuous assessment rather
than relying exclusively on traditional examinations. Formative assessment provides
teachers with valuable information about students' progress, allowing them to adjust
instructional strategies according to learners' individual development [2]. This
approach encourages continuous improvement and supports students in achieving their
full academic potential.

The rapid advancement of educational technology has further expanded teachers'
professional responsibilities. Digital competence enables teachers to utilize assistive
technologies, interactive learning platforms, multimedia resources, and adaptive
educational software that improve accessibility for learners with diverse educational
needs [7]. Technology also facilitates personalized learning experiences and increases
students' motivation by providing flexible and engaging instructional opportunities.
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Equally important is teachers' commitment to lifelong professional development.
Educational systems continuously evolve in response to scientific research,
technological innovation, and changing societal expectations. Therefore, teachers
should participate regularly in professional development programs, workshops,
conferences, collaborative research, and reflective practice to strengthen their
competencies and improve instructional quality [3]. Continuous learning enables
teachers to remain responsive to emerging educational challenges and implement
evidence-based inclusive practices.

Although significant progress has been achieved in promoting inclusive education
worldwide, numerous challenges remain. Many schools continue to experience
insufficient resources, overcrowded classrooms, inadequate teacher preparation, and
limited access to specialized support services [9]. Addressing these challenges requires
coordinated efforts among governments, universities, schools, and educational
organizations. Teacher education institutions should integrate inclusive pedagogy more
comprehensively into pre-service and in-service training programs to ensure that
teachers are equipped with the knowledge and competencies necessary for effective
inclusive practice.

Conclusion

Inclusive education has become one of the most influential educational approaches
for ensuring equal access to quality education for all learners regardless of their
individual characteristics or educational needs. The effectiveness of inclusive
education depends not only on educational policies and institutional support but also
on teachers' professional competencies. Teachers who possess strong pedagogical
knowledge, communication skills, classroom management abilities, assessment
competence, digital literacy, and collaborative skills are more capable of creating
inclusive learning environments where every student can actively participate and
achieve academic success [6, 9].

The findings discussed in this article demonstrate that professional competence is
a dynamic concept requiring continuous improvement throughout a teacher's career.
Modern educators should constantly update their knowledge, develop innovative
instructional strategies, and participate in lifelong professional learning activities to
respond effectively to the changing demands of contemporary education [3].
Continuous professional development enables teachers to apply evidence-based
teaching practices and strengthen their ability to address the diverse needs of learners.

Furthermore, differentiated instruction, formative assessment, and the effective use
of educational technologies significantly enhance the quality of inclusive education [2,
7, 8]. These approaches support personalized learning, increase student engagement,
and contribute to the academic, social, and emotional development of learners. Equally
important is the collaboration between teachers, parents, school leaders, psychologists,
and other educational professionals, which creates a comprehensive support system for
students with diverse educational needs [1].

Despite considerable progress in implementing inclusive education across many
countries, several challenges continue to affect its effectiveness. Limited educational
resources, insufficient practical teacher preparation, overcrowded classrooms, and
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restricted access to specialized support services remain significant barriers to
successful inclusion [4, 9]. Addressing these issues requires strategic educational
planning, increased investment in teacher education, and stronger cooperation among
governments, higher education institutions, and schools.

In conclusion, teachers' professional competencies represent the cornerstone of
successful inclusive education. Investing in teacher education, continuous professional
development, and innovative pedagogical practices will not only improve educational
quality but also promote equity, diversity, and social inclusion. Educational
policymakers and teacher education institutions should therefore continue
strengthening teacher preparation programs to ensure that every teacher is equipped to
meet the diverse needs of learners in inclusive educational settings [1, 6, 9].
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Abstract

This paper explores the transformation of educator-learner dynamics within
modern biology instruction. As educational paradigms shift toward student-centered
frameworks, classroom interaction directly impacts learning outcomes. This study
examines the pedagogical tact, ethical standards, and psychological mechanisms
required for an effective collaborative atmosphere. By comparing authoritarian and
democratic interaction models, the research highlights how humanistic principles and
interactive teaching strategies cultivate critical thinking, environmental consciousness,
and long-term knowledge retention in biology students.

Keywords: biology education, active learning, teacher-student interaction,
pedagogical tact, humanistic education, interactive methodology.

Introduction

Education i1s a vital pillar for societal progress and human capital formation,
functioning not merely as an information exchange but as a structured pathway for
nurturing responsible, critical-thinking individuals. In modern educational reforms,
enhancing instructional efficiency and building independent analytical skills stand as
key objectives. Achieving these goals requires continuous refinement of teaching
strategies and a fundamental reconsideration of classroom dynamics.

For natural sciences—specifically biology—the relationship between the teacher
and learner creates the environment where scientific curiosity and moral responsibility
take root. Moving from passive absorption of biological facts to active inquiry requires
a classroom climate built on mutual respect and pedagogical tact. Therefore, evaluating
interaction principles under contemporary curricular standards is essential for
optimizing learning outcomes.

Theoretical Foundations and Pedagogical Tact

At the core of effective instruction lies pedagogical mastery, which is closely linked
with pedagogical tact. Pedagogical tact represents a specialized professional
competence defined by psychological sensitivity, self-regulation, and adherence to
ethical boundaries during classroom communication.

Respect for the student's dignity remains a primary component of pedagogical tact.
When educators maintain professional discipline while showing patience and
attentiveness, learners feel psychologically secure. This safety encourages students to
propose scientific hypotheses, ask challenging questions, and participate actively
without fear of error.
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Modern curricula require educators to master interactive technologies where
knowledge is constructed through collaborative engagement with sources, digital tools,
and peers. Unlike traditional methods relying on mechanical repetition, interactive
approaches ensure that scientific concepts are retained long-term through direct,
practical involvement.

Active Learning Dynamics in Biology Education

Implementing active methodologies requires the educator to act as an organizer,
coordinator, and collaborator rather than the sole authority of knowledge. In biology,
where content directly connects to living systems and ecological balance, instruction
must build an emotional-value orientation toward the natural world.

To foster logical and creative thinking, biology teachers can integrate several key
interactive tools:

e Problem-Based Scenarios: Presenting ecological crises or biological dilemmas
for group analysis.

e Research-Oriented Assignments: Enculturing scientific inquiry through
hypothesis testing and data analysis.

e Interactive Quizzes and Games: Reinforcing complex physiological processes
in an engaging format.

e Discussion Modules: Stimulating dialogue on modern topics like biotechnology
and environmental conservation.

Through these techniques, classroom communication becomes a productive
dialogue that sparks intrinsic passion for scientific discovery, fostering creative work
in learners [2, p. 28].

Comparative Analysis of Interaction Models

In educational practice, classroom relationships generally fall into two models:
authoritarian collaboration and democratic collaboration. The structural differences
between these approaches are detailed in Table 1.

Table 1. Comparative Analysis of Classroom Interaction Models

Feature / Authoritarian Interaction Democratic Collaboration
Dimension Model Model

Primary Imperative commands and Mutual respect, partnership, and
Approach strict top-down control. shared goals.

Student Passive object expected to Active subject (agent) with
Role comply without question. creative input.

Handling Punitive reactions, inducing Constructive feedback, using

of Errors anxiety and silence. errors as learning tools.
Motivation External pressure and fear of Intrinsic interest, curiosity, and
Factor low evaluation. responsibility.
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Feature / Authoritarian Interaction Democratic Collaboration
Dimension Model Model
Impact on Restricts critical reflection; Stimulates logical, critical, and
Thinking enforces rote memory. independent thinking.

While authoritarian models rely on rigid control, democratic collaboration
integrates the student's individual interests and psychological traits into the lesson
design, encouraging autonomous thinking and authentic engagement [3, p. 10].

Humanization of Education and Holistic Qutcomes

Improving student-teacher relations requires a fundamental humanization of the
educational process, placing human values and personal growth at the center of
instruction. When classroom dynamics are built on democratic principles, key benefits
emerge:

e FElevated Academic Engagement: Students show higher motivation toward
biological research and concepts.

e Enhanced Interpersonal Trust: Stronger relationships develop among
teachers, students, parents, and school leadership [3, p. 33].

e Adherence to Learner Rights: Evaluation and behavioral standards align with
ethical and legal principles.

e Integration of Values: Academic achievements are supported by moral
integrity and environmental awareness.

Conclusion

The quality of modern education is deeply shaped by teacher-student interaction.
Transitioning from authoritarian styles to democratic collaboration creates an optimal
environment for active learning. In biology education, where observational skills and
critical thinking are essential, collaborative approaches empower students to build deep
conceptual knowledge alongside ethical responsibility.

References

1. Ahmadov, A., & Abbasov, A. (2008). Issues of Curriculum Preparation and
Implementation [in Azerbaijani]. Baku: "Kovsar" Publishing, 224 p.

2. Hajiyeva, H. M., Abdullayeva, T. G., & Hajibeyova, E. A. (2014). Methodology
of Teaching Biology with Active Learning Methods in General Education Schools [in
Azerbaijani]. Baku: "Chashioglu" Publishing, 212 p.

3. Rasulov, S. (2010). Pedagogy of Cooperation: Teacher-Student Relationships
[in Azerbaijani]. Baku: "Muallim" Publishing, 36 p.

134



EDUCATION
SYNERGY OF SCIENCE AND TECHNOLOGY: CURRENT STATE, CHALLENGES, AND
PROSPECTS

MOJYJbHE HABUYAJILHE CEPEJTOBHUIIE SIK 3ACIB
®OPMYBAHHS NNI3BHABAJIBHOI'O IHTEPECY
MAUWBYTHIX O®IIEPIB-ITPUKOPTOHHUKIB 1] YAC
BUBYEHHS JUCHUIIJITHU «OCHOBHU OBPOBKH
TH®OPMAIII»

Baabuyk Ogabra AnaroJiiiBHa

KaHIUJIAT NeJaroriYHuX HayK, JTOIEHT,

JOLIEHT Kadepu 3arajibHOHAYKOBUX Ta IH)KEHEPHUX JIMCLHUILIIH,
HanionanpsHa akanemis Jlep>kaBHOT MPUKOPIOHHOI CITY>K0U YKpaiHu

CyyacHi ymoBHM (YHKIIIOHYBaHHS CEKTOpy Oe3neku W 00opoHH YKpaiHu
3YMOBIIIOIOTH IT1JIBUIIIEHHS] BUMOT JI0 MPOQeCiiHOT MATOTOBKU MailOyTHIX odilepiB-
MIPUKOPIOHHUKIB. BukoHaHHS c1y>k00B0-00HOBUX 3aB/IaHb Jie/1aji OlIbIle MOB'sI3aHe
3 aHaNI30M 3HAYHUX OO0CHTIB iH(OpMaIlli, BAKOPUCTAHHSAM HUPPOBUX TEXHOJIOTIH,
MaTeMaTUYHUX METO/IIB Ta 3aCO01B MIATPUMKHU MPUIUHATTS YIPABIIHCHKUX PIIIEHb. Y
TaKUX YMOBax OCOOJHMBOTO 3HaueHHs HaOyBae HE JUIIE 3aCBOEHHS HABYAIHLHOTO
Marepiany, a ¥ (QopMyBaHHA CTIMKOTO MI3HABAIBLHOIO I1HTEPECY KypCaHTIB M0
JUCIMIUTIH 3araJlbHOHAYKOBOTO ITUKIY, SIKIi CTBOPIOIOTH OCHOBY ISl TOAAIIBIION
podeciiiHOl MiATOTOBKH.

HaykoBa HOBHM3Ha poOOTH MOJISTae B OOIPYHTYBaHHI IUJAKTHYHOTO MOTEHI1ATY
MOAYJHHOTO HABYAJIBHOTO CEpEJIOBHINA SK KOMIUIEKCHOTO 3acol0y QopMyBaHHS
MI3HaBAJBHOTO 1HTEpeCy MalOyTHIX OQiNepiB-MPUKOPIOHHUKIB M1 4aC BUBUYCHHS
muciuiuiian - «OcHoBH  00poOku  iH(opmariii». Ha BigMiHy Big TpaauIiiiHOTO
BUKOPUCTAaHHA IU(PPOBUX OCBITHIX PECypCiB MEPEBAXKHO SIK 3aCO0y €JIEKTPOHHOTO
CyNpOBOY HaBYaHHS, 3aIIPOIIOHOBAHUHN MIAXIJ Tependadae HTerpaiito npodeciitHo
OpIEHTOBAHOTO 3MICTY, 1HIMBIAyasi3ailii 1ab0opaTopHUX 3aBIaHb, TU(epeHIiiioBaHOl
oprasizaiii caMOCTIMHOI pOOOTH, €JEMEHTIB aKaJAeMI4HOi JT0OpOYECHOCTI Ta
IM(POBOrO KOHTPOJIIO PE3yJbTaTiB HABYAJIBHOI AISUIBHOCTI B €IMHY IJUAAKTUUYHY
cuctemy. Lle mae 3mory po3risgaT MOAyJIbHE HaBUAIbHE CEPEIOBUIIE HE JIMIIE SIK
1H(popMaLIiHUI pecypc, a sIK IeIaroriyHuii IHCTPYMEHT IIIECIPIMOBAHOTO PO3BUTKY
MOTHBAI[IMHOTO, KOTHITMBHOIO Ta JISUIBHICHOIO KOMITOHEHTIB ITI3HABAJILHOTO
iHTepecy KypcaHTiB [1—4]. IlonoxkeHHs y3rolKyoThCs 13 Cy4aCHUMHU JOCIIKEHHIMU
11010 NU(PPOBUX HABYAIBHUX CEPEHOBHIN 1 MEAAroriyHUX 1HHOBAIlN y BIACHKOBIM
OCBITI, Kl aKIEHTYIOTh yBary Ha akTUBHOMY, MPOQECITHO KOHTEKCTYyalll30BaHOMY
HaBYaHHI Ta BUKOPUCTAaHHI KOMITIOTEPHO OPIEHTOBAHOTO OCBITHBOTO CEPEIOBHUIIIA.

Opnieto 13 mpobsieM cydacHOi BIMCHKOBOI OCBITM € HEAOCTATHS MOTHBAILiS
KypCaHTIB JI0 BUBYCHHS MaTEeMaTHYHHUX AUCIHUILTIH. [{e 00yMOBICHO K 3HUKEHHSIM
piBHsI 0230BOi MaTeMaTUYHOT MiATOTOBKY BUITYCKHHKIB 3aKJIa/11B 3araibHOI CepeaHbO1
OCBITH, TaK 1 COPUHHATTAM MaTEMAaTHYHUX IHCIUILUIIH SK TaKuX, IO HE MAaloTh
OYEBHJIHOTO 3B’SI3KYy 3 MallOyTHBOIO MPOQECIHHOIO JiSIBHICTIO. TOMY aKTyallbHUM €
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MOIIYK AMJAKTUYHUX MIAXOMIB, fKI 3a0e3meuyioTh NpodeciiiHy ChopsIMOBaHICTb
HaBYaHHS Ta M1JBUIIYIOTh Mi3HABAJIbHY aKTUBHICTh MaOyTHIX odiliepiB.

OaHUM 13 TaKUX IM1JIX0/11B € BAKOPUCTAHHS MOIYJIbHOTO HABYAIBHOTO CEPEIOBUIIA
Mg yac BUBYEGHHs AuciuIiian «OcHOBH 06poOku iHdopmamii». Moro crpykrypa
3abe3reuye CHCTEMaTH30BaHE PO3MIIIEHHS BCIX MarepiaiiB, HEOOXITHHMX IS
BUKOHAHHS Ja0OpaTOPHUX POOIT: KapT JIabOpaTOPHUX 3aHATH, OJIAHKIB BUKOHAHHS,
NpUKIaIiB O(QOpMIICHHS, I1HAMBIAyaIbHUX BUXITHUX JaHUX Ta KaTajJoTiB IS
30epekeHHsT BUKOHAHMX poOiT. Taka opraizaiisi OCBITHHOTO TMPOIIECY CIIPOIIY€E
JOCTYNl [0 HaBYaJIbHMX MaTepianiB, 3abe3rmeuye OmepaTUBHE OHOBJICHHS 3MICTY
7a00paTOpHUX 3aHATH Ta JO3BOJISIE BUKIAAauy €()EeKTHBHO 31HCHIOBATH KOHTPOJIb
HaBYaJIbHOI MisUTBHOCTI.

[IpakTKka BUKOPHUCTaHHS MOJYJIBLHOIO CEPEJOBHINA IOKa3ye, IO OCOOJIUBOI
e()eKTUBHOCTI BOHO HaOyBa€ IiJl 4ac MPOBEJCHHS JTa0OPaTOPHUX 3aHATh. 3aBASKU
€IMHIN CTPYKTYpl PO3MIILLEHHS MaTepiaiaiB KypcaHTH HE BUTPAayalOTh 4ac Ha MOILIYK
He0oOX1THUX (aiiIiB, a MOXKYTh OJ[pa3y po3M0YaTH BUKOHAHHS 3aBaHHs. [[1s KOxKHOT
1abopaTopHOi POOOTH CTBOPIOIOTHCA OKpPEMI KaTaJOTH, sIKI MICTSTh 1HIUBITyallbHI
BaplaHTU 3aBjJaHb, M0 3a0e3nedye audepeHIlalilo HaBYaHHS Ta MIHIMI3YE
nyOIOBaHHS pe3yJIbTaTIB.

BaxxnuBoro 0co0JIMBICTIO 3aIIPOITIOHOBAHOTO M1IX0TY € MOXKIIMBICTh POOOTH HaBITh
y KOMITIOTEPHHUX KJacax, ikl He MaloTh MIAKIIOYEHHS /10 JIOKaJIbHOI a00 r100aIbHOT
Mepexi. [lomepenHe po3millleHHS MaTepialliB Ha poOOYMX CTaHIISX 3a0e3nedye
ABTOHOMHICTh TIPOBEJICHHSA 3aHATh Ta HE BIUIMBAaE Ha iX opradizamito. Ilicis
3aBepIIEHHS Ja00paTOpHOT pOOOTH KypCaHTH 30epiraloTh pe3yjbTaTh Y BUSHAYECHUX
Karajorax, II0 3HAYHO CIHPOIIy€ MEpPeBIPKY BUKOHAHUX 3aBJaHb Ta JI03BOJISIE
30epiraT BCl pe3yJIbTaTh HaBYaJIbHOI I1SUIBHOCTI.

CyTTeBOIO TepeBarold MOMYJIBHOTO HaBUYAIBHOTO CEpPEAOBHINA € MOXKIWBICTDH
OTIEpaTHBHOTO KOPUTYBaHHS HABYAJIBHOTO KOHTEHTY. BuKiagad Mae 3MOTY IIBHIKO
3MIHIOBAaTH BUXIJHI JJaHI, OHOBJIIOBATH BapiaHTH 3aBJlaHb, JI0JABaTH HOBI MPHUKIAIH
ab0 MeTonuyHl pekoMmeHpaalii 0e3 HeOoOXITHOCTI TMOBTOPHOTO MPYKY HaBUYaIbHO-
METOIWYHUX MaTtepiaiiB. I{e 0coOnmuBO akTyalbHO MMijJ Yac BUKIQJAaHHS JTUCIHUILIIH,
3MICT $IKMX TIOCTIMHO OHOBJIOETHCS BIAMOBIAHO JO PO3BUTKY 1H(GOpMAIIITHUX
TEXHOJIOT1H.

OcoOnuBy yBary MNpUIIIEHO oOpraHizaiii camocTtiiiHoi pobotu. Kypcantam
MIPOTIOHYETHCS JIBa CIIOCOOM BUKOHAHHSI JabopaTtopHoi podotu. Ilepmmii nependavae
BUKOPHUCTAHHS CIIEIIai30BaHOTO MPOrpaMHOTO 3a0e3MedueHHs Il PO3B'S3yBaHHS
CTAaTHUCTUYHHX 3a7a4, IPYTHH — BUKOHAHHS OOYMCIICHB 32 MATOTOBICHUM 3pa3KOM i3
3aCTOCYBaHHSAM MAaTeMaTHUYHOIO anapaTy Ta KajbKyngropa. Taka opranizaiisi poooTu
CTBOPIOE YMOBH JJi Ju(epeHiialii HaBYaHHs, BpaxyBaHHS 1HJIMBIIyalbHOTO PiBHS
MITOTOBJIEHOCTI KYpCaHTIB Ta 3abe3nedye 00'€eKTHBHILIE OLIIHIOBAHHS pPE3yJbTaTiB
HaBYaHHS.

BaxnuBum enemenToMm jabopaTopHux poOIiT € moOymoBa rpadikiB GyHKIIIH,
HEOOX1/IHICTh CAaMOCTIMHOTO BUKOHAHHS LIbOTO €Taly CyTTEBO YCKJIAIHIOE MEXaHIUHE
BUKOPUCTAaHHS TOTOBUX BIJMOBi/Iel a00 aBTOMAaTUYHO 3T€HEPOBAHUX MaTepiaiiB, 10
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CIpHSIE PO3BUTKY MPAKTUYHUX YMiHb, AHAUTITHYHOTO MHCIICHHS Ta BiAMOBIAAIBHOTO
CTaBJICHHS JO BUKOHAHHS HABYAJIbHUX 3aB/IaHb.

3anponoHOBaHUI BaplaHT BUKOPUCTAHHS MOAYJILHOTO HABYAJIHLHOTO CEPEIOBUIIA
JOIIILHO PO3TJIAAaTH K TEeJaroriyHy CHUCTeMy, IO MOoeaHye i1H(OpMaliifHuH,
METOAWYHUMN, OpraHi3aliiHUH# Ta  KOHTPOJBHO-OIIHIOBAJILHUN  KOMIIOHCHTH.
B3aeMo03B's130K 1IMX KOMITOHEHTIB 3a0e3rnedye He Juiie 1H(popMaIliiHy HiATPUMKY
OCBITHBOTO TPOIIECY, @ i CTBOPIOE YMOBH ISl PO3BUTKY Mi3HABAJIBHOI CAMOCTIMHOCTI
KYypPCaHTIB, IXHbOI BHYTPIIIHbOT MOTUBAILIIT 10 HABUAHHS Ta TOTOBHOCTI 3aCTOCOBYBATH
MaTeMaTU4YHI METO/IH ITiJT Yac po3B'si3aHHs mpodeciiHnX 3aBaans [ 1; 3].

[legaroriyauii MOTEHIIIaI MOIYJIBHOTO HABYAJIBLHOTO CEPEJIOBHUIIA peali3yeThbes
4yepe3 CYKyIMHICTh B3a€EMOITOB'SI3aHUX TUAAKTUYHUX YMOB:

— npoeciiiHy CpsMOBaHICTh 3MICTY JJAOOPATOPHUX POOIT;

— IHOWBIAyali3alil0 HaBYaJIbHUX 3aBJaHb IUIAXOM aBTOMAaTHU30BAHOTO
(hopMyBaHHS IEPCOHAIILHUX BaP1aHTIB,;

— TIO€JTHAHHA ayAUTOPHOI Ta CaMOCTIHHOT HAaBYAIBHOI JIISITBHOCTI;

— MOXJIMBICTH BUOOPY CIOCOOY BUKOHAHHS JIa0OpaTOpHOi poOOTH BIAMOBIIHO JI0
PI1BHSI MITOTOBJIEHOCTI KypCaHTa,

— CUCTEMATUYHUI [UPPOBUI KOHTPOJIb PE3yIbTaTiB HABUAHHS,

— CTBOPEHHS OpraHizalifHUX TNepeayMoB I JIOTPUMAaHHS TPUHIIUIIIB
aKaJIeMIgHOT TOOPOUECHOCTI.

CamMe KOMIUIEKCHA peajii3allisl 3a3Ha4eHUX YMOB 3a0e31neduye NOoCTyOBUN Nepexit
B1Jl 30BHIIIHBOI MOTHBALli JO BHYTPIIIHBOI, KOJM HaBYalbHA AISUIBHICTh MOYHMHAE
copuiiMaThCcsi KypcaHTaMu sk mpodeciiiHo 3Hauyma. [Ipy npoMy MareMaTtuyHi
METOJIY TIEPECTAIOTh OyTH a0CTPAKTHUM HABUAJIBHUM MaTEPiajioM 1 PO3IJISIIAIOTHCS K
THCTPYMEHT NPUNHATTSA pillieHb Y MalOyTHIHN CiIyKO0BI1M TIsITBHOCTI [2; 4].

BukopucTaHHs 1HIUBIAYaJbHUX BapiaHTIB J1a00paTOPHUX POOIT CIIPUSE PO3ZBUTKY
AQHAJIITUYHOTO MMCJICHHSI, OCKUIbKM KOXXE€H KYypCaHT 3MYLIEHUH CaMOCTIHHO
BUKOHYBATH CTaTUCTHYHI PO3PAaxXyHKH, aHai3yBaTH OTPUMaHI pe3yJbTaTh Ta
dbopmymoBati  BUCHOBKH. (OOOB'sI3kOBe TpadiuHe TMPeACTaBICHHS pe3yJbTaTiB
JOCIIJKEHHST Ta 1X 1HTEpHpeTallis CTUMYJIIOITh PO3BUTOK JOCIITHUIBKUX YMiHb,
HAaBUYOK POOOTH 3 JAHUMH Ta KPUTUYHOTO MUCJICHHSI.

[Ti3HaBanbHUM 1HTEpPEC POPMYETHCS TAKOXK UEpe3 aKTHBHE 3aTyU€HHS KYpPCaHTIB
710 1HAUBITYaJIbHOI Ta TPYNOBOI poOOTH. BUKOHAHHS OKpeMHUX eTariB J1abopaTopHUX
poOIT mependayaec OOTOBOPEHHS OTPUMAHUX Pe3yJbTaTiB, aHATI3 PI3HUX CIOCOOIB
pPO3B'sI3yBaHHS 3a/lay, B3a€MOJONOMOTY Ta po3MoAUT (YHKIIM MK y4YaCHUKAMHU
HaBYaJbHOI rpynu. e cripusie po3BUTKY HE JIMILIE IPEAMETHUX KOMIIETEHTHOCTEN, a U
HaBUYOK KOMAaHJIHOI B3a€MO/I1i, 1[0 € BaXKJIMBOIO CKJIAIOBOIO IMIATOTOBKU MalOyTHIX
odilepis.

He w™MeHm BaXJMBUM YWHHUKOM € BHUKOPHUCTAaHHS 3HAWOMOI KypCaHTam
npodeciitnoi TepmiHosorii. [loenHaHHs MaTeMaTUYHHX TMOHATH 13 TMPUKIAIAMU
MaOyTHROI TpO(deciitHOl AISITBHOCTI CHpHsie OUTHII TIUOOKOMY YCBIJIOMIIEHHIO
HaBUYAJHLHOTO MaTepiay, PopMy€e MO3ZUTUBHE CTABJICHHS 10 JUCIUTUTIHY Ta TT1IBUIILY€E
BHYTPIIIHIO MOTHBAITIIO /0 HABYAHHSI.
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TakuM yuHOM, MOAYJbHE HaBYAJIbHE CEPEIOBHUIINEC BUKOHYE HE JIUIIE
iH(opMariitHo-opranizamiiHy (yHKII0, a i CTa€ BAXXJIMBUM JUAAKTHUHUM 3aCOO00M
(dhopMyBaHHS Mi3HABAIBLHOTO IHTEPECY, PO3BUTKY CAMOCTIMHOCTI, BIAMOBIAILHOCTI Ta
npodeCciHHOr0 MUCJIEHHS MalOyTHIX 0(MilepiB-NMPUKOPIOHHHUKIB.

BucnoBku. [[0CB1] BUKOPUCTAHHS MOTYJIbBHOTO HABYAJIBHOTO CEpeIOBUIIIA M1 Yac
BUKJIaAaHHs TUCIUILTIHE « OCHOBU 00pOOKH 1H(pOopMaIlii» CBIIYUTH PO HOT0 3HAUHUM
TUAAKTAUYHUHN noTeHIian. OTpuMaHi pe3yJbTaTy al0Th MiJICTaBU CTBEPIXKYBATH, IO
BUKOPUCTaHHA MOJYJIbHOTO HABYAJIBHOTO CEpElOBHINA € HE Julle e()EeKTUBHUM
crocoboM opraHizaimii Ja00paTOpHUX 3aHATh, @ M MEJAroriyHOI0 TEXHOJIOTIED
dopMyBaHHS Mi3HABATBHOTO iHTEpecy MailOyTHIX oQilepiB-IPHKOPIOHHHUKIB. Horo
3aCTOCYBaHHA 3a0e3rnedye IHTErpamiio IMUPPOBUX TEXHOJOTIH, mpodeciitHo
OpIEHTOBAHOTO 3MICTY Ta aKTUBHHUX METO/I1B HABYaHHS B €IMHY TUAAKTHYHY CUCTEMY.

[IpakTryHa LIHHICTH 3aPOIIOHOBAHOTO MIAXOAY TMOJATaE y MOMKJIMBOCTI HOro
BUKOPHUCTAHHSA MiJ Yac BUKJIAJAaHHS 1HIIUX JUCIHUIUIIH MPUPOIHUIO-MATEMATUYHOTO
MKy y BHIIUX BIMCHKOBUX HaBYAJIBHUX 3aKjajax. 3amporoHOBaHI JUJAKTHYHI
pIIICHHST MOXYTh OyTH aJanToBaHI O MiATOTOBKHM (haxiBIIB PI3HUX BIMCHKOBUX
CHeLlaJIbHOCTEH 0€3 CYyTTEBOI 3MIHU CTPYKTYpPH HABYAJIBLHOTO MPOLIECY.

[lepcnexTuBu HOJANbIINX JOCTIKEHb JOLILIBHO HOB'sI3aTH 3
EKCIIEPUMEHTAJIbHOIO MEPEBIPKOI0 €()EKTUBHOCTI 3alpOIOHOBAaHOI METOAMKH 3a
JIOTIOMOTOI0  TE€JIJarOTIYHOTO  €KCIEPUMEHTY, CTAaTUCTUYHOIO aHaji3y 3MiH pIBHA
c(OpMOBAHOCTI MI3HABAJIBLHOTO I1HTEPECY KYpPCaHTIB Ta PO3POOJIEHHS KpUTEPIiB
OLIIHIOBAHHS  PE3yJbTATUBHOCTI  (PYHKIIIOHYBAaHHS MOAYJBHOTO  HaBYAJIBHOIO
CepeIOBHIIIA.
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YAOCKOHAJIEHHSA MEXAHI3MIB AEPKABHOI'O
PET'YJIIOBAHHS PO3BUTKOM BHIIIOI MEJJUYHOI
OCBITHU B YKPAIHI HA CYUACHOMY ETAIII

CutHik Tersina IBaniBHa

JIoKTOpKa me1aroriyHux Hayk, mpodecopka, 3aBigyBauka
kadenpu ryMaHiTapHUX JUCIUILTIH

Yepkacbka MeTUYHA aKaIeMist

YyoOenko Basentuna AnaroJiiiBHa
BHUKJIaJadKa
UIepKaCLKa MEOUYHa aKaI[eMiH

Jlep:kaBHe peryatOBaHHsS OCBITHIMH IIPOLIECAaMH B Oy[b-sKiil KpaiHi MOYMHAETHCS
3 MPOTHO3YBAHHS, OCKUIBKM BOHO 32 CBOIMU CYTTEBUMHU O3HAKAMH € AHAJIOTTYHUM
MIPOIIECOM JI0 PO3POOKH CTpATerii pO3BUTKY 3aKJaiB BUIINOI OCBITH. 3 OTJISIy Ha 1€
yXBaJI€Ha CTpaTeris BUILOI OCBITH BUCTYIIA€ 3araJIbHOIO IMIJICTABOIO JJIS TPOBEICHHS
nep>kaBHOTO peryitoBaHHs ocBiTU [3]. CTpaTeris Ta MPOTHO3YBaHHS SIK JiBa SIBUIIA
B32€EMHO OOYMOBIIIOIOTh OJIHE OJHOTO. 3 OJHOTr0 OOKYy, 0€3 OOIpYHTOBAaHUX MO3HUIIIN
IIPOrHO3YBaHHSI PO3BUTKY OCBITH HEMOXJIMBO PO3POOUTH CTPATErii0, a 3 1HLIOTO —
caMl OCHOBHI MapaMeTpu MPOTHO3Y 3aJieKaTh BiJ 0OpaHOi cTpaTerii po3BUTKY. Y
3B 3Ky 3 LIUM, Ha HaIly AyMKY, IPOTHO3YBAaHHS BOAHOYAC 13 IPOrpaMyBaHHAM chepu
BHUIIOT OCBITH € crIelU(PIIHOI0 POPMOIO JEP>KaBHOTO pEryItoBaHHs [2].

Jlep>kaBHEe pETYJIIOBaHHS 3aKjaJaMH OCBITH 3AIMCHIOETHCA Ha PI3HUX PIBHIX
(3arasibHOJEP)KAaBHOMY, PET10HATILHOMY, JIOKAJIbHOMY ), TOMY IPOTHO3YBaHHS TE€XK Ma€e
3/11CHIOBATUCA BIAMOBIIHO A0 UX PIBHIB. 3 OIJIALY HA 1I€, TPOTHO3yBaHHS PO3BUTKY
BUILIOT OCBITU PO3POOISETHCS K JUIsl KpAaiHU 3arajioM, Tak 1 JUisl OKpPEMHX il PETiOHIB.
A TakoX NPOTHO3YBaHHS BAapTO 3/1MCHIOBATH 1 Ha PIBHI KOHKPETHUX JEPKABHUX
OCBITHIX yCTaHOB (JiemapTaMEHTIB OCBITH, 3aKJIa/lIB BHUILOI OCBITH) Yepe3 CTpaTerii
PO3BUTKY, OCBITHI ITPOTrPaMM, OCBITHI KOMIIOHEHTH.

3a 00’ eKTaMU MPOTHO3YBAaHHS y cepl BUILOT OCBITH PO3PI3HAIOTh: PO3BUTOK CAMOI
CUCTEMHU 3arajioM, 3MiHYy 3MICTy Ta TEXHOJIOT1/ OCBITH, IHCTUTYIIIHI Ta OpraHi3aIiiHi
(dbopmu BUIIOT OCBITH, PUHOK OCBITHIX TOCIYT, MIEPCIIEKTUBHA MOTpeda y (axiBIiax i3
BUIIOIO OCBITOIO TOLIO.

KpiM 1160T0 17151 3M1HCHEHHS SKICHOTO MPOTHO3YBAaHHS HEOOXITHO BpaxyBaTH IIIE
OJIUH aCIEKT I[bOTO MPOIECy — BUOIp MOENI JJisi TPOTHO3YBAaHHS PO3BUTKY OCBITH,
OCKUIBbKM 11 ONMMCaHHS BIJICYyTHE B HayKOBUX Jikepenax. Ha Hamy mymky, MeToauka
PO3pOOKH MOJIEI1 TPOTHO3Y MOBUHHA CKJIAJATUCh 13 KUTBKOX MOCITOBHUX MPOIEAYP.
Hacamnepes 11e BU3Ha4Y€HHSI CEPEAHBOTO PIBHSI OCBITH B KIJIBKOCTI POKIB, 8 TaKOX
BCTAHOBJICHHS [1alla30HY BiAXWieHb y pokax. [loTiM BigOyBaeTbcs 3a1MCHEHHS
pPO3paxyHKy TMPOIEHTHUX 4YaCTOK HaceJeHHs 3a piBHEM OCBITH. BiamoBigHO 10
OTPUMAHUX PO3PaXyHKIB BCTAHOBJIIOIOTHCS HOPMATHUBHU YHCEIBHOCTI 3/100yBadyiB
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OCBITH Ha Pi3HUX PIBHAX. 3aBISKH I[bOMY MO’KHA BCTAHOBUTHU MPOTHO3HY HOPMATHBHY
YUCEJBHICTh 3/100yBayiB 1 BHU3HAYUTH CTPYKTYpHI mpomopiii. Takum crocodom
OTPUMYETHCS TIEPIITUN Oa3UCHUH 3pi3 TPOTHO3Y [2].

Jnst epexkTUBHOrO MPOTHO3YBaHHSI BPAXOBYETHCS TAKOXK HASIBHICTh BAaKAHTHUX
MICIIb B YCTAaHOBAX Ta OpraHizarlisx, JIsl SKUX FOTYIOThCs (haxiBIll y 3aKJiajiax BUIIOL
OCBITH, a TaKOX 3a HAWUOIMKYMMHU POKAMU MOKJIMBICTb BHUXOJy Ha TIEHCIIO
IpaIiBHUKIB IIUX YCTAHOB; MOTPEOM CYCMUIbCTBA y (HaxIBIIX PI3HUX Cy4aCHHUX
npodimiB, 3a SKUMH JO I[bOTO Yacy HE 3IIHCHIOBalach IMiJATOTOBKAa (haxiBIliB;
nepenpo@uIIOBaHHS OKPEMHUX 3aKJIaAiB y HOBI OpraHi3alliiiHi CTPYKTypH; KUIbKICTb
BUITYCKHUKIB CEpEHIX 3araJbHOOCBITHIX HIKLJ 32 pokaMu. Taki 00paXxyHKU CTBOPATH
HiATPYHTS AJI1 BU3HAUYEHHS PECYpCHOI 3a0€3MeUeHOCT] pO3BUTKY BHIOI OCBITH. Take
MIPOTHO3YBaHHA 3/IMCHIOETHCS Ha 3aralbHOJEpKaBHOMY piBHI, 30kpema MOH
Ykpainu Ta MO3 Ykpainu [2, 3].

CytHicts npuHiuny ¢inancyBanHs 3BO Ha OCHOBI pe3yibTaTiB AisUTBHOCTI
MOJISITa€ B PO3MOALT PECypCiB y HAI[IOHAJIbHIM CHCTEMI BUIIIOT OCBITH 3 BpaxXyBaHHSIM
BUMIPIOBAaHUX MTOKA3HUKIB SKOCTI OCBITHBO1, HAYKOBO-AOCIIITHUIILKOI Ta 1HIIINX BHU/IIB
TisbHOCTI. Jlo TakMX MOKa3HUKIB HEOOXITHO 3apaxyBaTH: YHCEIbHICTh CTYJICHTIB,
YUCENBHICTh MPOGECOPCHKO-BUKIAAAIBKOTO CKIaAy 3 BYEHUMHU CTYICHSIMH,
HasBHICT, y 3BO 1HO3eMHHX CTYJEHTIB, 3aJly4eHHS JO BUKJIAJaHHS I€JaroriB
nepenoBux 1Ho3eMHUX 3BO, oTpumaHHS 30BHIIIHHOTO (hiHAHCYBAHHS HAYKOBHX
JTOCHIKeHb (TpaHTH, MpOTpaMM, 1HBECTHIlli, OJlaroidiiiHi BHECKH), MUTOMAa Bara
BUITYCKHHKIB, SIK1 ITpaleBIAIITYBAIMCS B MEPUIMI pik micis 3akiHueHHd 3BO, yucio
nyOoJiKamiid y po3paxyHKy Ha o0csar mnpodecopchKO-BUKIAAANBKOTO CKIALY,
MOOUIBHICTH 3700yBayiB BUILOT OCBITH TOLIO.

@diHaHCYBaHHS BHILNOI OCBITM YKpaiHM Ha Cy4aCHOMY e€Taml ii PO3BUTKY
3IMCHIOETBCS HA HEJAOCTATHBOMY piBHI, II€ CTOCYETHCS OJHAKOBOIO MIpPOIO SIK
JEp>KaBHOTO, TaK 1 MPUBATHOTO CEKTOPiB. OCHOBHA YaCTMHA NMPUBATHUX 1HBECTULIN
HaIxoauTh y BiTun3HAHI 3BO Bix HamaHHS OCBITHIX IOCIYT MPUBATHUM ocoOaMm. Y
3B’SI3Ky 3 TUM, IO MIANPUEMCTBA Oi3HECY Ta 1HII CyO €KTH TOCIMOJApIOBAaHHS HE
MPOSIBJISIIOTE OCOOJIMBOI 3aIIKaBICHOCTI B IMOCIyrax 3akKJajiB BUIOI OCBITH, TO B
pe3yibTaTl MPUBATHE 1HBECTYBAHHS B YKPAIHCHKY CHCTEMY BHINOI OCBITHM HOCHTH
oOMesxeHuii xapakrtep. g BUnIpaBiIeHHs TaKOi CUTYyaIlli KEPIBHUIITBY 3aKJIa1B OCBITU
HEOOXITHO TMPOBOJAMUTH IMIJATOTOBYY poOOTYy, ska O BHKJIMKajIa 3allIKaBJICHICTh Y
MPUBATHOTO O13HECY 3/11MCHIOBATH 1HBECTUIIT Y PO3BUTOK BUIIIOi OCBITH (IPOMOHYBATH
CBOI TOCIYTH [JIsl TPOBEJIECHHS HAYKOBO-JOCIITHUIBKUX PO3POOOK, KEPIBHUKIB
MPUBATHUX YCTAaHOB BBOJUTHU JI0 HAIJISIIOBUX paj 3aKjajiiB, peasli3oByBaTH CILJIbHI
MIPOEKTHU TOIIO) [2].

EdexTuBHICTD AiSTILHOCTI MEAUYHUX 3aKJIaJ(1B BUILIOT OCBITH IIJIKOM 3aJICKUTh BiJl
chopMOBaHOiI BHYTPIIIHBOI CUCTEMU 3a0€3MEUYEHHS SKOCTI BHIINOi OCBITH, SKa
CIpsSIMOBaHa Ha «CTBOPEHHS aJTOPUTMY MOCTIHHOI IHCTUTYLIWHOI yBaru 10 SIKOCTI
OCBITH, BKJIIOYHO 3 TIEPETIISIOM 1 TOKPAIICHHSIM HAaBYAIBHUX KYpCIB Ta OCBITHIX
nporpam» [1].

Ha namy ayMKy, BHYTpIIIHS CHCTeMa 3a0€3Me4YeHHsI SKOCTI BHUINOI MEIWYHOI
OCBITH IOJIIIIUTHCS, SKIIO:
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- copMyBaTH B HayKOBO-IIEJArorivHOMy Ta CTYJACHTCHKOMY KOJIEKTHBaX
YCBIJJOMJICHHSI TOTO, 110 3a0€3MEUYEeHHS IKOCT1 OCBITHIX MOCTYT Ma€ OyTH KIIFOUOBUM
IIPIOPUTETOM PO3BUTKY OCBITHIX 3aKJIaJiB, 11e HacaMIepe 1 MOBUHHO BigoOpa)kaTucs B
CTaTyTax, MICISX, CTpaTerisix pO3BUTKY Ta IUIaHaX pOOOTH 3aKIIay;

- crutanyBatu B 3BMO 10oriyHO TOB’Si3aHy, YITKY CHCTEMY MpoLELyp, fAKi
CIIPSIMOBaH1 Ha BU3HAYCHHS 1IHCTUTYIIWHUX, OpraHi3alliifHuX, KaJpOBUX CKJIaIHUKIB
MEHEKMEHTY SKOCTI;

- TepeMaTH TO3WTHUBHHUMA BITYM3HSHHUN Ta CBITOBHM JOCBIA y X0l MOOYIOBU
MOJIeTIl CHCTEMHU BHYTPIIIHHOI'O TapaHTYBAaHHS SKOCTI OCBITH (Taka CHCTEMa MOKeE
OyTH y BUIIAAI OKPEMOTo OpraHy, IO IICHTPATi30BaHO BIJANOBIIaTUME 3a
3a0e3MeYeHHs SIKOCT1 OCBITH UM PO3MOALICHOI CTPYKTYPH 3 MOAIOHOI0 (DYHKIIIEIO);

- HAJIATOJWTH JOBTOCTPOKOBE MAPTHEPCTBO 3 AHAITHYHUMH, KOHCAITHHTOBUMHU
CTPYKTYpaMH TPOMAJTHCHKOTO CYCITUJIBCTBA, €KCIIEPTHUMH TPyHaMH, MI>KHAPOTHUMHA
THCTUTYILISIMU, IPIOPUTETHUMHU HANIPSIMKAMM JIISUIBHOCTI SIKMX € SIKICTh BUIIOi OCBITH;

- TapaHTyBaTU TPO30OPICTh Ta MyONIYHICTh YCIX CKJIQJHHUKIB IPOIIECY
BHYTPIIIHHOTO 3a0€3MEeUEHHS SIKOCTI OCBITH;

- 3a0e3MeYnTH 3BOPOTHIN 3B’S30K BiJl BHYTPIIIHIX Ta 30BHIMIHIX CTEHKXOJIIEPIB
(manpuknan, y ¢hopmi aHKETyBaHb, ONMUTYBaHb, OOTOBOPEHb, Y XOJII MPOBEIACHHS
aKpeIUTAIINHUX EKCIIEPTHU3);

- JOTPUMYBATHUCH MPUHIIUITY OCBITHHOT'O MAPTHEPCTBA CTYJEHTIB MeAndYHux 3BO
3 BUKJIaJadyaMH Ta JTOCIITHUKAMU,

- 3a0e3neuyuTH BJaje MOEJHAHHA 3MIIIAHOTO, JHUCTAHIIMHOTO, TIOPUIHOTO
(dbopmaTiB HaBYAHHS BIJMOBIIHO JO 00’ €KTUBHUX YMOB (D)YHKLIOHYBaHHS MEIHUYHOTO
3aKiIamy;

- CHUCTEMAaTUYHO NeperjisaaTH 3MICT OCBITHIX IMpOrpaM, YyAOCKOHAJIOBATH iX,
3aKpPUBATH Ti, 1110 BTPATHIIA CBOIO aKTYaJIbHICTb 1 HE BIJINOBIIal0Th BAMOTaM 4acy;

- nm0aTy MpO MOCATHEHHS 3aJICKIIApOBAHUX B OCBITHIX IMporpamMax MpOTpaMHHUX
pe3ybTaTiB HABYAHHS;

- IIUPIIE 3aMPOBAHKYBATH MIKAUCITUIIIIHAPHI, TPAHCIUCIUILTIHAPHI TUCITUTUTIHA
B OCBITHIX Ta OCBITHRO-HAYKOBHX IIpOrpamax;

- PO3IIMPIOBATH MOXJIMBOCTI MIKHAPOJHOI CTYJACHTCHKOI Ta BHWKJIAIAlbKOT
MOO1IBLHOCTI;

- BHUKOPHCTOBYBaTH HamioHadbHuMU 3BO Taki I1HCTpyMEHTH 30BHIIIHBOTO
OLIIHIOBAHHS SIK OCBITHIA ayaWT, akpeAuTallil0 MDKHAPOJHUMM areHIisIMA Ta
He3aJICKHUMU JIepKaBHUMHU YCTaHOBAMHU OLIHIOBaHHS, OEHUMapKIiHT Touio [1].

Ockunbku y XXI cTomiTTi kBaiihiKOBaHU JiKap NOBUHEH JOCKOHAJIO BOJIOJITH
aHTIICHKOI0 MOBOIO, III00 MaTH 3MOTY CJIIKYBAaTH 32 PO3BUTKOM MEIUYHOI HAYKH Y
CBIT1, TO MeInyHUM 3BO HE0OX1JHO MOCUIIMTH yBary Ha piBeHb BUBYEHHS aHTJIHCHKOI
MOBH (32 MPOQeCIiHUM CHPSAMYBAHHAM ), 30UTBIIUTH KUTBKICTh TOJUH Ha 11 3aCBOEHHS
Ta MOAOAaTH TPO 3aMpPOBAKEHHS 1HHOBAIIMHUX METOJIB HABYaHHS CTYJICHTIB Ha
3aHATTSAX 3 AHTVIMCHKOT MOBH, BIPOBAKYBAaTH BHUBYCHHS YaCTHUHU (PaxoBUX
JTUCHUILIIH aHTIIIHCHKOI0 MOBOIO [3].

OTxe, Iep>kaBHE PETYIIOBAHHS BUIIOI MEANYHOIO OCBITOIO BUCTYIIA€ ICTOPUIHO
3yMOBJIEHOIO crernudiuHoo (OpPMOIO OpraHizaiii OCBITHBOTO TIpollecy, sKa
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dbopmyBasiacs i Ji€0 MOCTYIOBOTO 3POCTAHHS BAaroMoOCTi Ta POJIi JACP)KaBHHUX
1HCTUTYTIB 3a JOIOMOTOI0 PETYJIATOPHUX (PYHKIIHM, a TAKOXK PO3BUTKOM CYCILIBHHUX
BIJIHOCUH Ha OCHOBI C(HOPMOBAaHMX Y CYCIUIBCTBI TEHACHIIA Ta BHUPOOJICHHUX
MPUHIIUITIB AEP>KaBHOTO PETYJIIOBAHHS MEIUYHOIO OCBITHROIO cpeporo [2, 3].
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POJIb HO3AAYI[I/IT9PHOi AIAJIBHOCTI Y
HIAIOTOBUI MAUBYTHIX YUUTEJIIB
OBPA3OTBOPYOI'O MUCTELTBA

Ilao LI3saubMen

acriipanTka kadeapu neaaroriku

HepxaBuuii 3aknaz «IliBneHHOYKpaTHCHKUI

HaIllOHaNbHUN nenaroriynuii yaisepcuteT iMeHi K./1.Yumucekoron,
Oneca. Ykpaina

3HauHy poJb y NpodeciiiHiid MiAroToBLl MalOyTHIX y4uTeliB 00pa30TBOPUOIO
MHUCTEITBA BiJIrpae oOpraxizailis M03aayJUTOPHOI MISUIBHOCTI B 3akjajax BHUIIOT
OCBITH. 3a3HAuMMO, L0 B HAYKOBIM JiTepaTypl BIACYTHIM MIAX1A 10 BU3HAYEHHS
MOHATTSl «I03aayJAUTOPHA isTIbHICTh. HayKOBISIMH 3aCTOCOBYIOTHCSL SIK TOHSTTS
«103aayIUTOpHa poOOTa», Tak 1 TMOHATTSA «I03aayAUTOPHA JISTIBHICTEY. Y
JOCIIIKEHH1 MU PO3TIISAAEMO 111 MTOHATTS K TOTOXHI.

3a BU3HAUCHHSIM HAYKOBIIIB, BAXKJIUBICTh OpraHi3allii mo3aayAuTOpHOI AisUTbHOCTI
B 3aKJIa/11 BUIIOi OCBITH BUSIBJISIETHCSI B TOMY, 110 BOHA!

— peami3yeThCs 4epe3 Mo3aHaBUYaIbHI 3aHATTS Ta CUCTEMY BUXOBHUX 3aXOIB 3
METOI0 TOTJIHMOJCHHS W pO3IIUPEHHS 3HaHb, OJEP)KaHUX B YMOBAaX OCBITHHOTO
npoiiecy, GpopMyBaHHs TBOPYUX 3A10HOCTEH, HAYKOBHX IHTEPECIB, Pi3HOMAaHITHUX
yMiHb 1 HaBuuok (M. Spmauenko [1, c. 167]);

— nmnependavyae BUXOBaHHS BCEOIUHO MW TapMOHIMHO PO3BHMHEHOI OCOOMCTOCTI
CTYJIEHTCTBA; PO3BUTOK IXHIX TBOPYMX 3II0HOCTEW Ta AaKTHUBI3ALIS PO3yMOBOI
JiSTbHOCTI; (hOPMYBaHHS CBITOIVISIY Ta OpraHi3aiis 3MiCTOBHOTO JO3BULIS CTY/ICHTIB,
KyJIbTYPHOTO BIAMOYMHKY Ta po3Bar; (OpMyBaHHS €CTETUYHOI KOMIIETEHTHOCTI
3n100yBauiB ocBiTH (B. Tepnoninbchka [2, ¢. 128]);

— CIpsIMOBaHa Ha CTBOPEHHS TaKOTO COILIIOKYJbTYPHOTO CEPENOBUIIA, Y IKOMY
MaiOyTHIH (paxiBelb Ma€ MOXKJIMBICTh PO3BUBATUCS i HAOYBATH MEBHOTO COI1AIBHOTO
JOCBIY, OTPUMYIOYH MIATPUMKY B COIliaIbHIN caMoifieHTUdIKAIlT Ta camopeai3artii
tBOpuoro noteHmiany (B. demuyk, M. Comoseii [3, c. 35-36]);

— Ma€ TOTYXKHI MOXJIMBOCTI I camopeaiisaimii CTyAeHTa, OCKLIbKH
B1IOYBA€ThCA HAWOLIBII TICHE MIKOCOOUCTICHE He(OopMaiabHE CHIJIKYBaHHS
CTYJICHTIB, KyJIbTypHE 30araueHHs i TyXoBHE, Mpodeciiine Ta coliaJbHe CTAHOBJICHHS
ocoducrtocti (M. Hikonenko [4, c. 24]).

— BHUPI3HAETHCS CTBOPEHHSIM IEBHOTO COIIIOKYJIBTYPHOTO CEpPEIOBHINA, SKE
CIpHSIE CAMOPO3BUTKY, COIANbHOI caMolgeHTU(IKalii ocoOucTocTi i 3abe3nedye
peanizarltito i npupoaHux 3aaatkiB 1 3a10H0cTel (I'. OBuapenko [35, c. 14]);

— chOpusie PO3rOPTAaHHIO TEBHOTO BHUIY [ISUIBHOCTI CTYJAEHTIB, CTBOPEHHIO
MOTPiOHOT CHCTEMH BIIHOCHH MIX HHMH, CHEeIU(DIYHOMY pO3MOAULY POJICH,
3a0e3nedueHHI0 HeoOXiqHMX yMOB s npodeciiinoro 3poctanns (O. [Ticombka [6]);
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— mepemdavae pPO3KPUTTS TBOPYMX 3aJaTKIB 1 HAXWIIIB OCOOMCTOCTI, cripusie ii
TBOPUYOMY MpO(decifHOMY CTaHOBJICHHIO, a TaKOX, II€ MPOIEC, B SIKOMY JIOMIHY€E
enemeHT camopearizariii (B. Kosanenko [7, c. 9]);

— CTBOPIOE YMOBH JIJIs MOTVIMOJICHHS 3araJIbHOKYJIbTYPHUX 3HaHb, PO3IIMPEHHS
CBITOIJIALY, BHUPOOJICHHS HOPM 1 TpaBWI KYJIbTYpHOI TOBEIIHKH, KYJIbTypHU
MDKOCOOMCTICHOTO 1 MDKHAI[IOHAJBLHOTO CHIJIKYBaHHS, 3araJibHOKYJIbTYPHOTO
po3BUTKY Ta caMopo3BUTKY (O. €roposa, O. [Tomnosa [8, c. 147-148])

OCHOBHMMH 3aBIAHHSIMH T03aayJUTOPHOI TISIIBHOCTI B 3aKJIaJi BUINOi OCBITH
A. Kapam yBaxkae 3amydeHHs MalOyTHIX y4YUTENiB 00pa30TBOPUOTrO MHCTELTBA 0
MIPEKPACHOTO; 03HAHOMIICHHS iX 13 TBOpAMHU MUCTEITBA; OPTaHi3alliio Ta MPOBEACHHS
€CTEeTUYHO-aKTUBHOI JISIIBHOCTI. 3a TBEP/KCHHSIM HAYKOBI, Jesiki (GopMu
110332y AUTOPHOI pOOOTH MOKYTh OyTHM peali30BaHl Ipynor CTYAEHTIB, a IHIII —
3a/I0BOJIBHSATH 1XHI 1HAUBIyaJIbHI 3A10HOCTI: JEKTOPIi, KI1yOu JHOOUTENIB MUCTEUTBA;
MHUCTEITBO3HABY1 TYPTKU JIFOOUTENIB >KMBOIKUCY; OJIMIIaAu, KOHKYPCH, BUCTAaBKH,
OTJISIIM TAJIaHTIB; OpraHi3allis i QyHKIIIOHYBaHHS MaJuX XyJI0KHIX My3€iB [9, c. 82].

Inmn waykosmi (JI. I'yceBa, O. Ilynrina) 3a3HayaroTh, II0 OCHOBHI 3aBJIaHHS
HABUYAJBHOI XYyJIO0XHBO-TBOpPYOi mpakTuku «llneHep» crnpsMoBaHi HacamIiepe]] Ha:
BUBYCHHS 3aKOHOMIPDHOCTEH TPHUPOAM; BUKOHAHHS KOPOTKOYACHUX  ETIOJIIB,
3apUCOBOK 1 HAPUCIB NEH3aXXHMX MOTHBIB, OKPEMHUX EJIEMEHTIB NEi3axy 3 METOI0
BUPOOUTH YMIHHS TEpeJaHHs YITKUX TOHAJIBHMX Ta KOJIPHHUX CITIBBIJHOIIECHb
BIJINOBIJIHUX CTaHIB NPUPOAM; OINAHYBAaHHS BMIHHSAMU W HAaBUYKAMH MEpEIaHHs
dbopmMu Ta 00’eMy MPEIMETIB 3 ypaxyBaHHSM BIUIMBY CEpEIOBHUIIA Ta OCBITJICHHS,
OTMaHyBaHHS BUPA3HUX KOMIIO3UIIIMHUX Ta TIUIACTUYHUX 3ac001B 300pa’KeHHS
CEpEIOBHUILA; PO3BUTOK IIICHOTO CIIPUUHSATTS Ta M1ABUILIEHHS KYJbTYPH CIIPUNHHATTS
CTYJIEHTIB; PO3BUTOK TBOpPYMX 3AI0HOCTEH Ta (QOpPMYBaHHS BUCOKHUX ECTETUUHHMX
noTped y CTYACHTIB Ha OCHOBI Mi3HAHHS PI3HUX PIBHIB XYJ0XKHBOro obOpazy [10,
c. 188]

YBaxkaeMo, 10 MiJ Yac IM033aayJUTOPHOI MIsUIBHOCTI 3700yBayi BUIOI OCBITU
MOXYTh BHMKOHYBATH 3aBJaHHS CaMOCTIiiHOI poOoTu (poboTy 3 HaBYAIBHOIO,
JOBIIHUKOBOIO, HAYKOBOIO, JIITEPATYPOIO, ITi]T 4aC OMPAIFOBAHHS TEM, 1110 BUHECEH] Ha
CaMOCTIHE 03HAMOMJICHHS); a TaKOX 1HIUBIAyaIbHI HaBYAIBHO-IOCHIHI 3aBIaHHS
(IHJ3), sxi 3aknaneHi B poOOYMX MporpaMax OCBITHIX KOMIIOHEHT BiJIMOBIIHO JI0
OCBITHBO-TIPO(ECIHOT TPOrpaMu CHEIIATbHOCTI, 32 SKOK HABYAIOTHCS CTYICHTH;

Kpim Toro, B Mexkax 1mo3a ayAMTOPHOI AiSUILHOCTI 3100yBadl OCBITH HaBYAIOThCS
3HAXOAUTH HEOOXiJHy 1H(pOpMaIlilo Ui MIATOTOBKM BHUCTYMHIB Ha MPAKTUYHHUX
3aHSATTAX 3a MEBHOIO TEMOIO, TOTYBAaTH BIAMOBIAHY MpE3CHTaIlil0, J0OUpaTU HAOYHI
Marepiayii (HampuKIIaa, BiaeoMarepialid, PEenpoayKIii KapTUH TOLIO) JUIs OUIbII
MOBHOT'O ¥ BI3yaJIbHO HACHMYEHOTO MOJAHHS 3HANJACHOTO Marepiajly BiJMOBIAHO 0
TEMHU 3aHATTS; PO3POOIATH 1HAUBIAYaIbHI NPOEKTH a00 OpaTH ydacTh y MiATOTOBLI
KOJIEKTUBHOTO TIPOEKTY, BUKOHYIOUN KOHKPETHUI HOTO €JIEMEHT; TOTYBAaTH BIPTyaJIbHI
EKCKypcCli XyIOKHIMH My3esIMU SK YKpaiHH, TaK 1 IHIIUX PI3HUX KpaiH CBITY,
3HAMOMUTH 3 HE3BUYAWHUMHU apXITEKTYPHHMH IIEACBpPaMH; JOOUpaATH PI3HOMAHITHI
CUTYaIlil, IKi MOXXyTh BUHUKHYTH SIK Ha ypOKax 00pa30TBOPUOTO MHCTEITBA, TaK 1 B
MO3aKJIACHUI dYac, TOTyBaTW TBOpPYl 3aBJaHHsS ISl MPOBEACHHS PI3HOMAHITHUX
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KOHKYPCIB (BIKTOPMHH, KPOCBOPIH, peOycH, Iapaad TOMIO) sKI Hagall MOXYTb
POBOJUTHUCH SIK HAa MPAKTUYHUX 3aHATTAX, TaK 1 K OKPEeMHI BU] 1MO3aayUTOPHOT
JISIBHOCTI.

BukoHaHHS TakMX TBOPYMX 3aB/laHb, HAa Hally JIyMKY HE Juile Oyne CIpUsTH
PO3BUTKY IM13HABAIBHOTO 1IHTEPECY MAaHOYTHIX YUUTEIIB 00pa30TBOPUOIO MUCTEIITRA,
a ¥ cnpusTuMe HaOyTTIO HHUMH II€BHOTO JOCBIAY MO0 (opM 1 BHUIIB pOOOTH
oprasi3ailii mo3akJIacHOI XyA0KHbO-TBOPUOI AiSJILHOCTI YUHIB.

BaxxnuBoro opmoro opranizariii mo3aayIMTOPHOI TisTTEHOCTI 3100yBadiB BUIIO]
ocBitu JI. bazunpuyk yBaxae maticmep-xknac, Ha skOMy TIeJIaror mepeaae q0CB1] CBOET
po0OoTH dYepe3 mpsiMe KOMEHTYBaHHS W JAEMOHCTpAIlil0 Hale(EKTUBHIIIUX METO/IIB,
npuiioMiB, (OpM MEeAArorivyHoOi iSUIBHOCTI, IUIAHYIOYM 3aCTOCYBAaHHA iX yciMa
ydacHUKaMu 3aHATTS. [IpoBeneHHs MaiicTep-KiaciB, 3a TBEP/DKCHHSIM HAyKOBLS €
1HHOBAL1HOIO (POPMOIO MIATOTOBKH MAalOYTHIX YUUTENIB 00pa30TBOPUOrO MUCTEITBA
[11].

Mucrenpkuii  MaiicTep-kiac, MPOJOBKYIOTh 1HII JOCTIAHUKH, € IUIICHOIO
MEJAaroriyHo TMOJMAIE€I0, y XOJ1 SKO1 MaiOyTHI BUYMTENl MarOTh MOKJIMBICTD
CIocTepiraTd 3a poOOTOI0 BHU3HAHOTO (axiBIl, BIATBOPIOBATH 1 OKpeMi €Taru,
aHaII3yBaTH TMOCIIAOBHICTh OMEpalliii 1 3aCTOCOBYBAaTH 3/100yTI 3HAHHS Y BJIACHIM
TBOpUii mpaktuii. [Ipy 1IbOMy HayKOBIIl HAaroJIONIylOTh Ha TOMY, IO IIHHICTb
MIPOBE/ICHHS TAaKUX MaiCTep-KJIACiB MOJSITae B TOMY, III0 OTPUMaHI ITiJ1 4ac MancTep-
KJIacy 3HAHHS, CTYJIEHTH MOXKYTh BHKOPHCTATH ITiJT 9ac PO3POOICHHS METOIUIHHUX
MarepialiiB, 30Kpema MiJ Yac oprasizauii Takoi (GopMu poOOTH B IMO3aKJIACHIM
JISUTBHOCT] Y4YHIB, IO CHOPHSIE HE JIMIIE OBOJIOJIHHIO XYJIOKHIMH TEXHIKaMH, a U
PO3BUTKY TEJAaroriyHuX 1 METOJMYHUX KOMIIETeHTHOCTEH [12, ¢. 64].

HeaOusiky posb y o3a ay AMTOPHIN TIsTIBHOCTI BIAITPA€E Memoo nopmaghonio, sSikui,
3a Bu3HaYeHHsAM M. Iliukypa, € KoJekiier pooiT, siKka HaJlae MOKJIIMBICTh 3100yBavyam
OCBITH MPOJAEMOHCTPYBATH CBOI JOCATHEHH. Bukopucranus nopt oo, MpogoBKY€E
HayKOBEllb, JA€ 3MOTY BUPIIIUTUA MPOCTEKUTH THAMBITYAIbHUI MPOTPEC CTYACHTA,
TOCSATHYTHI HUM Y Tpolieci mpodeciiHOl MiATOTOBKH, a TAKOXK OIIHUTH HOTO OCBITHI
TOCSTHEHHS 1 B pa31 HEOOX1JHOCTI — JIOMTOBHUTH TpaauIiitHi hopMu KoHTpoJro [13].

BaxnuBum  acmektom  mpodeciiiHOi  MiATOTOBKM  MaWOYTHIX  yYMTENiB
00pa3oTBOPUOTO MHUCTEITBA B TO03aayJIUTOPHIN ISJIBHOCTI, 3a TBEPKEHHSIM
I. PyGens, BucTynae nieuep, sikuii nepeadavae BUKOHAHHS JOCIIIHUIIBKO-TBOPUUX
3aBJaHb, 110 BIVIMBATUMYTh Ha iXHIO npodeciiiny marotoBky [14, c. 89].

[IneHepHa mnpakTHKa Yy MIATOTOBII MalOyTHIX Y4YWTEIIB 00pa30TBOPUOIO
MUCTEITBA, 3a3HAYaI0Th HAyKOBIIi:

— 3a0e3reuye IHTErpallio iXHIX MeJIaroriyHuX Ta Xy0KHiX 3HaHb 1 BMiHb, TAKUM
YMHOM BIUIMBa€ Ha eQEeKTUBHE 3J1MCHEHHS HHMMH CaMOCTIMHOI 00pa30TBOPYOI
JUSITBHOCTI, Xy0’)KHBOTO HaBUaHHsI Ta BuxoBaHHs yuHiB (O. Cosa [15, c. 4]).

—  JI03BOJIsI€ 3700yBayaM OCBITH OUIBIII TOYHO 300pa3uTH HA MOJIOTHI YU Tamnepi
po3MaiTTs hapO TOBKOJIUITHHOTO CBITY 3 BIACTUBUMH HOMY HUTICHICTIO i TAPMOHIEI0;
€ JDKepeloM T3HAHHS, aHami3y, YCBIIOMJIEHHS, HEOOXIMHUX Ui 3100yTTA
MalOyTHBOTO (paxy B raiysl XyJOKHbOI OCBITH; BIUIMBAa€ Ha HaOYTTs CTyJIEHTaMH
YHIKaJbHOTO JOCBIy XYyJOXKHBOI MAISUIBHOCTI, IO, Y CBOIO uepry, 3abesmeuye

145



EDUCATION
SYNERGY OF SCIENCE AND TECHNOLOGY: CURRENT STATE, CHALLENGES, AND
PROSPECTS

OTllaHyBaHHS MPAKTUYHUX YMIHb BUKOHAHHSA UBOIMCHOT 1 rpadiuHOT TEXHIK, @ TAKOXK
yMIHb ONEPYBaTH PI3HUMU XYJIOKHIMH MaTepiajaMu, 3 MPOCTOPOM, (OpPMOIO,
00’eMOM, KOJIbOPOM B yMOBax meizaxHoro cepenosuiia (JI. ['ycesa, O. [lynrina [10,
c. 188-190));

— J1a€ MOXJIUBICTh MaMOyTHIM y4HTEIsIM OOpa30TBOPUOTO MHCTENTBA, SKi
MalTh PI3HUH  CTYMiHb  XYJAOKHBOI  MIATOTOBKH, OTpPUMATH  HEOOXITHUIMA
obpazoTBopunii (paxoBuil JOCBIJ; JONOMAarae BiAYYTH KOJIpHI OCOOJHMBOCTI
BHU3HAUEHOTO CTaHy MPHUPOAM, ii IUIACTUYHI XapaKTEPUCTUKH 1 TepeaaTd Iie B
KOJOPUCTUYHINA €IHOCTI KOPOTKOYACHMX ab0 JOBTOTPUBAIUX €TIONIB, HaJae
MOXJIUBICTh 3100yBayaM OCBITH BIOCKOHAIIOBATH BMIHHA Ta HAaBHYKH B
00pa3oTBOPUYOMY MHCTEITBI, OBOJIOIBATH HOBUMHU TEXHIKAMH, CKCIICPUMEHTYBATH 3
KoJb0poM y nipoctopi (JI. bazunbuyk [11]);

— HaJa€ CTyAEHTaM MOXJIMBICTh AOCIIAUTH BCl MIHJIMBOCTI CTaHIB MPUPOIU Y
pi3HMI yac A00M Ta MOPU POKY, KOJIPHO-TOHAJIBHY 3MIHY TJMOMHU HPOCTOpY,
OCOOJIMBOCTI TEPCHEKTUBHUX CKOPOYEHb Yy MICBKOMY JaHAmadTi TOIIO, MO0
3a0e3neyye MEepEeHECEHHS 3aCBOEHUX TEOPETHYHUX XYJIOKHIX 3HAHb Y IUIOIIMHY
MPAKTUYHOTO 3aCTOCYBAHHS 1X Y XyJA0KHbO-TBOpUiid poOoTi (A. Kapawm [9, c. 75]);

— mependavae 3a0esneueHHs arMocepu BUIBHOI CHiBHpali ManOyTHIX
(haxiBIliB, 3aB/SKH SKiM 3’ IBISETHCS HAro/ia MOPiBHIOBATH 1 HABUATHCS Ha MPUKJIagaxX
AK CBOIX, TaK 1 4y»HX BJIad 1 HEBJAY, 110 3yMOBIIIO€ MOKJIUBICTh 30CEPEIUTHUCS Ha
BiacHux nmouyTTsx (B. Uypcina[16, c. 150].

Cyronocui 13 HaykoBusgmu (A. Beamentok, B. Tkauenko, 1. YcartoBa), ski,
JOCIIDKYIOUM TUTaHHS OpraHizailii 1mo3aayJuTOpPHOI pOOOTH 31 CTYyAEHTCHKOIO
MOJIOJIIO SIK YMOBH 1JBUIIEHHS €(pEKTUBHOCTI OCBITHBOT'O MPOIIECY, BUOKPEMITIOIOTh
JBa HAmpsMH B OpPraHi3lii M03aayJUTOPHOI MJISJIBHOCTI CTYAEHTIB, 30KpeMa:
npodeciiiHo 30pi€EHTOBAHY (y4acThb Y HAYKOBHX I'ypTKaX, CTYACHTCbKOMY HAyKOBOMY
TOBAapUCTBI, JOCHIIHUIBKUX MPOEKTAX, OJIMMIaAax, KOH(PEPEHIISX TOII0) Ta
COIIAJIbHO CIIPSIMOBaHy (CIIOPTHBHI CEKIIii, €KCKypcCli, BiJIBilyBaHHs BUCTAaBOK Ta
My3eiB Tomio) [17, c. 77].

OTxe, opraizaiisi CaMOCTIMHO-TBOPUYOI I03aayJUTOPHOI MisUIBHOCTI, sIKa
crpsiMOBaHa TMOTNMUONeHHS TmpodeciiiHux (daxoBux) 3HAHB 3700yBadiB OCBITH,
3a0e3neuye HAOyTTS NPAKTUYHUX YMIHb 1 HABUYOK OpraHizaimii 3aHsATh 3
00pa30TBOPUOTO MHUCTEITBA AK TiJ Yac ypOKIB, TaK 1 B TMO3aKJIACHUMA Yac, CIpHUSIE
PO3BUTKY aHATITUYHOIO 1 KPpUTUYHOTO MUCJICHHS], M13HABAJILHOTO IHTEPECY CTYACHTIB,
a TaKo>XX PO3BUTOK HEOOXITHUX JJIs 3A1MCHEHHS YCIIIIHOI MeAaroriyHol JisIbHOCTI 3
00pa30TBOPUOrO0 MUCTEUTBA OCOOMCTICHUX 1 MpodeciiHux skocTel. BaxiuBum €
TaKoX Te, 10 B XOJ1 M03aayJIUTOPHOI MISIIBHOCTI MailOyTHI BYUTEJ1 HABYAIOTHCS
CaMOCTIITHO BUKOHYBAaTH PI3HOMaHITHI HaBYaJlbHI 3aBJaHHs, 3aiMalOThCS HAYKOBO-
JOCIITHUIBKOIO JTISUTbHICTIO, HABYAIOTHCS MPALIOBATH 3 JIITEPATYPOIO, y TOMY YUCII U
3a JIOTTIOMOT 010 1H(OPMAIIHUX CalTIB y Mepexi [HTepHET, KpiM TOTO BOHU Ha0yBaIOTh
HAaBMYOK POOOTH B KOMaHJI MiJl YaC BHKOHAHHS CHUIPHUX MPOEKTIB, IO 3HAYHO
BIUTMBAE Ha TMpOQeciiiHy MATOTOBKY MaHOyTHIX Y4YWTEIiB 00pa30TBOPUOIO
MHUCTEITBA, y TOMY 4YHCII W JO OpraHi3aiii m03aKJIacHOI XYyJ0KHBO-TBOPUOT
JISUTBHOCT] YYHIB.
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Abstract:

The article analyzes the main characteristics of the soil cover, soil formation
processes, distribution of soil types, and agricultural potential of the Talish zone. The
impact of the region's climatic and topographical features on soil fertility is
investigated, and issues regarding soil erosion and degradation are evaluated.

Keywords: Talish zone, soil cover, yellow soils, mountain-forest soils, fertility,
erosion

Introduction:

The Talish zone, located in the southeastern part of Azerbaijan, is distinguished by
its unique natural and geographical conditions. This region differs from other territories
of the country due to its humid subtropical climate. The area, encompassing the
Lankaran lowland and the Talish Mountains, possesses rich soil resources. The soils of
the Talish zone hold specific significance for agriculture and play a vital role in the
development of sectors such as tea production, citrus cultivation, rice farming, and
vegetable growing. The soil cover of the region has formed under the influence of
topography, climate, vegetation, and hydrological factors. The purpose of this article
is to scientifically analyze the main soil types of the Talish zone, their characteristics,
and utilization perspectives.

Natural and Geographical Conditions of the Talish Zone

The Talish zone is situated in the southern part of the Republic of Azerbaijan and
primarily covers the Lankaran, Astara, Lerik, Yardimli, and Masalli districts. The
region is bordered by the Kura-Aras lowland to the north and the Islamic Republic of
Iran to the south. The territory consists of two main geomorphological parts: the Talish
Mountains and the Lankaran lowland. The climate is humid subtropical in nature, with
annual precipitation ranging between 1200—1700 mm. These factors directly influence
soil formation processes. Dense forests, shrublands, and rich vegetation cover in the
region facilitate humus accumulation and enhance soil fertility. Erosion processes are
observed more intensively in the mountainous sections, whereas alluvial and marshy
soils are widespread in lowland areas.

Main Soil Types Distributed in the Talish Zone

Various soil types are observed within the Talish zone. Among these, yellow soils,
brown mountain-forest soils, alluvial-meadow soils, and marshy soils hold a special
place. Yellow soils are mainly distributed in the Lankaran lowland and have formed
under high humidity conditions. These soils are rich in humus, possess favorable
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structural characteristics, and are extensively used in agriculture. Brown mountain-
forest soils have developed in the middle and high-altitude zones of the Talish
Mountains. These soils form under the influence of forest vegetation and are
distinguished by the thickness of their humus layer. Alluvial-meadow soils are
distributed along river valleys and are considered favorable for irrigated agriculture.
Marshy soils, on the other hand, are mostly observed in the lower parts of the lowland
and require land reclamation (melioration) measures.

Soil Formation Processes and Fertility

Soil formation processes in the Talish zone occur under the influence of climate
and vegetation. High temperatures and abundant precipitation accelerate chemical
weathering, leading to the formation of various mineral compounds in the soil. Humus
formation proceeds intensively, which consequently increases soil fertility. Forest
cover plays a crucial role in soil protection. As a result of the decomposition of plant
residues, organic matter accumulates in the soil, creating a fertile layer. However,
intensive precipitation in mountainous areas intensifies erosion processes. Improper
utilization of arable lands, deforestation, and overgrazing lead to soil degradation.
Implementation of agrotechnical measures is essential for preserving fertility.

Agricultural Utilization

The soils of the Talish zone are of paramount importance for agricultural
development. Tea plantations, citrus orchards, vegetable fields, and paddy fields are
widespread in the region. The humid climate and fertile soils create favorable
conditions for high productivity. Yellow soils are particularly suitable for cultivation
of tea and citrus crops. Alluvial soils are utilized in vegetable production and grain
farming. Nevertheless, the application of modern reclamation and irrigation systems is
vital for the efficient use of soil resources. The adoption of ecologically sustainable
agricultural practices allows for the long-term preservation of soil fertility.

Environmental Problems and Conservation Measures

In recent years, issues such as soil erosion, salinization, and waterlogging have
become highly relevant in the Talish zone. The depletion of forests in mountainous
areas increases the risk of erosion. Concurrently, intensive agricultural activities induce
changes in the chemical composition of the soil. For soil conservation, establishing
forest shelterbelts, implementing terracing on slopes, utilizing organic fertilizers, and
properly organizing the irrigation regime are imperative. Scientifically grounded
reclamation measures not only increase soil productivity but also serve to maintain
ecological balance.

Conclusion

The soils of the Talish zone constitute one of Azerbaijan's most valuable soil
resources. The region's humid subtropical climate and rich vegetation cover have
fostered the formation of fertile soils here. Yellow soils, mountain-forest soils, and
alluvial soils are widely utilized in agriculture and play a significant role in the
development of the regional economy. However, problems of erosion and soil
degradation highlight the urgency of soil protection. The application of modern
agrotechnical and reclamation measures can ensure the sustainable utilization of soil
resources.

150



GEOGRAPHY AND REGIONAL STUDIES
SYNERGY OF SCIENCE AND TECHNOLOGY: CURRENT STATE, CHALLENGES, AND
PROSPECTS

References
1. Hasanov, H.A. (2015). Soils of Azerbaijan. Baku: Elm.
2. Mammadov, Q.Sh. (2012). Soil Science and Soil Geography. Baku.
3. National Atlas of the Republic of Azerbaijan. (2014). Baku.
4. Aliyev, V.H. (2018). Soil Characteristics of the Subtropical Zones of
Azerbaijan. Baku.
5. FAO. (2020). Soil Resources Report. Rome.

151



GEOGRAPHY AND REGIONAL STUDIES
SYNERGY OF SCIENCE AND TECHNOLOGY: CURRENT STATE, CHALLENGES, AND
PROSPECTS

THE ROLE OF ENVIRONMENTAL EDUCATION IN THE
FORMATION OF ECOLOGICAL CULTURE

Jamila Dadashova Sarvan
Teacher, Jalilabad city

Branch of ASPU 1n Jalilabad
Azerbaijan

Abstract:

In the 21st century, humanity is facing an ecological crisis characterized by climate
change, biodiversity loss, pollution, and depletion of natural resources. All these
problems are not technical or scientific issues, but have deep roots in people's behavior
and values, and their relationship with nature. Solving the above problems requires a
radical change not only in technological and political ways, but also in the way
individuals and institutions think about the environment. Here, environmental
education plays an important role. This research study examines the
role of environmental education in the formation of ecological culture, as well as how
educational strategies, curricula, and pedagogical approaches contribute to the
development of ecologically responsible citizens. It also analyzes the mechanism of
environmental education's influence on attitudes and values, which ultimately leads to
the formation of an environmentally responsible society.

Keywords:

Ecological culture and education, environmental education and culture formation,
ecological literacy and higher education, ecological behavior, green school and student
attitudes

Introduction: Empirical studies conducted worldwide show that students
studying in higher education institutions usually demonstrate a fairly high level of
awareness and positive attitudes towards environmental problems. Thus, in a number
of studies, students have been characterized by high indicators of environmental
interest and concern, and it has been noted that students demonstrate high
environmental interest (mean score 4.01 on a 5-point scale) and concern (3.96).
However, there is a general agreement among researchers that knowledge and attitude
alone are not enough to ensure environmentally responsible behavior, since a number
of studies have shown that although environmental knowledge has a significant effect
on attitude, its direct effect on behavior is not always statistically significant, this
relationship is mainly mediated through the attitudinal factor.[4] This trend is not
limited to one study. A large-scale structural equation modeling study of 532 students
at Tezpur and Mizoram universities in India also found the same conclusion: students
may have high levels of environmental awareness, but this is not necessarily reflected
in their environmentally responsible behavior. The researchers explain this by noting
that simply informing people about the problem is not enough if they do not develop
positive attitudes, emotional commitment, and behavioral motivation. Another study
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using qualitative methods found a similar pattern: while students may have a high level
of understanding of environmental issues and generally have positive attitudes toward
sustainability, this awareness and attitude are not consistently reflected in their daily
actions.[7] Official measures, curriculum reforms, and even mandatory courses on this
issue are a major part of public policy on a large scale in different countries and

educational institutions around the world. Table 1

Table 1. Environmental Education Measures in Countries Around the World

| No. |

Country

Key Policy

Measures Implemented

Distinctive Feature

1 UNESCO / OECD ESD — Education for Integration of ecological sustainability into 90% of OECD systems named
Sustainable Development curricula in 36 countries; teaching of ecology, environmental sustainability a top
biodiversity, sustainable consumption priority for 2024
2 China Ecological Civilisation Mandatory subjects on green consumption and Integrated with state policy; embedded
Policy (2007—present) low-carbon lifestyles in all schools; 'Green in the Constitution (2018)
School' programme nationwide
3 Finland National Curriculum Field trips to forests and national parks; outdoor | Experiential learning model; fully
Environmental Awareness biodiversity lessons; teacher training integrated into core curriculum
programmes
4 Germany Climate Policy + Planetary | Target: 65% emission cut by 2030; Planetary Higher education aligned with national
Health Education Health courses in 90% of medical faculties climate targets
5 France Environmental Health in Year 1: 6-hour 'One Health' course; Year 3: 12- | Mandatory for all medical faculties
Medical Education hour environmental/climate module since 2022
6 India Climate-Resilient Schools Heat-resilient classrooms; nature-based cooling; | Part of a UNEP Champions of the Earth
Programme green infrastructure in schools award-winning initiative
7 European Union European Green Deal — Pan-European environmental education courses; | Courses held in Budapest, Rovaniemi,
Education Component teacher training platform across member states Larnaca, Lisbon (2023-2024)

Source: Compiled by the author based on OECD (2023); UNESCO/UNEP (2024); UNICEF (2024); Cambridge Core (2024); European School
Education Platform (2024).

The data presented in table 1 show that while some countries, such as China and
Finland, have fully integrated environmental education into their national curricula,
others, such as France and Germany, have preferred to include it in specialized
vocational training at the higher education level. These studies highlight the increasing
recognition of education as a fundamental tool for shaping environmental culture in
younger generations.

Conclusion: This topic is important because it is directly related to solving the
global environmental crisis. Problems such as climate change, biodiversity loss, and
resource depletion require more than technological solutions, but rather a change in
people's mindset and behavior, which can only be systematically implemented through
education. Also, since university students represent the specialists and leaders of the
future, the ecological values formed today will be reflected in their professional
activities, political choices, and consumption habits tomorrow. Therefore, the
formation of ecological culture in universities is not only individual education, but also
a long-term investment in the future development of society.
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Abstract

The article examines the stages of development of historically formed religious
beliefs in the territory of Jalilabad district, one of the ancient settlements of Azerbaijan.
Based on archaeological finds, ancient written sources and scientific literature, the
issues of primitive religious concepts, pantheism, religious traditions of the Magi,
Zoroastrianism and the spread of Islam in the region are analyzed. It is determined that
the religious worldview formed in the region has evolved over millennia, and some
elements of ancient beliefs have been preserved in folk culture and traditions to this
day.

Keywords: Jalilabad, Mughan, religious beliefs, Tengrism, Magi, Zoroastrianism,
Islam, archeology.

Introduction:

Jalilabad district, located in the southern region of Azerbaijan, constitutes a
significant part of the ancient Mughan territory. The archaeological monuments of
Alikomektepe, Alar, Pasha Tepe, Misharchay, Goytepe and other sites located in the
region indicate that there has been intensive settlement here since the Neolithic-
Eneolithic period. The socio-economic and ethnocultural processes that have occurred
in the region throughout history have also influenced the formation and development
of religious beliefs.

Religious beliefs, in addition to being an integral part of the spiritual life of human
society, are also reflected in examples of material culture, customs and folk art. In this
regard, the study of religious systems that existed in the Jalilabad region is of great
importance for the study of the ancient history of the region.

Primitive religious beliefs and nature cults:

The Neolithic-Eneolithic and Early Bronze Age monuments discovered in the
Jalilabad region allow us to obtain certain information about the initial religious beliefs
of the ancient tribes living here. Religious beliefs in primitive societies were mainly
characterized by worldview forms such as animism, totemism and fetishism. People
considered natural phenomena to be manifestations of supernatural forces, and
worshiped the Sun, Moon, fire, water and various cults related to fertility.
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Clay figures discovered in Alikomektepe and other settlements reflect the religious
beliefs of ancient people regarding the concepts of fertility and fertility. A circular
room was discovered in the Alikomektepe monument, which is considered a monument
of religious belief typical of the Eneolithic (Chalcolithic) period. According to the
opinion of Rashid Goyushov, Doctor of Historical Sciences (ASE Vol. V, B., 1980, p.
181), the building in which the room is located was used for witchcraft ceremonies, the
evidence of which is in the architectural structure of the building and the room: the
buildings are built of mud bricks in a rectangular shape, the walls of the room are
plastered with clay, and glazed with white clay on top, and geometric patterns are
painted on the smooth wall [6].

This building was most likely used for witchcraft (magig) ceremonies. The
skeletons that came out of it were buried singly and in a twisted state. One of the most
interesting features here 1s the sprinkling of an ocher-like color on the dead when they
were buried. The burial of the dead in a painted state in the Eneolithic layers dating
back approximately 5-6 thousand years ago is an example of an ancient burial custom
and ritual performance.

According to ancient beliefs, red paint symbolizes blood and the sun. The
performance of this ritual was most likely born of the desire to bring the dead back to
life and return them to the world of light.

Horse cult Swastika Temple (VI century BC) Ox cult

Various geometric patterns found among archaeological materials, including
swastikas or spinning wheel signs, are associated with the cult of the Sun. Researchers
consider these symbols to be an expression of ancient beliefs about the movement of
the universe, the continuity of life, and the sanctity of the sun.

Fire occupied a special place in the lives of ancient people. The hearth was
considered not only a household element, but also a symbol of sacred power. This
tradition was continued to some extent in later religious systems [7].

Deism and religious traditions of the Magi: With the spread of ancient Turkic
ethnos in the territory of Azerbaijan, including the Mughan region, the belief in the Sky
God became widespread. In pantheism, the Sky God is considered the creator of the
universe and people, and special respect was shown to the spirits of Earth and Water,
sacred trees, and natural objects.

The Magi occupied an important place in the ancient history of the Mughan region.
The ancient author Herodotus mentions the Magi as one of the Median tribes and states
that they performed religious rites. The religious activities of the Magi are also
mentioned in the works of Strabo. A number of researchers assume that the toponym
"Mugan" was formed precisely in connection with the Magi.
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The Magi were the people who conducted religious ceremonies in the territories
of ancient Iran and Azerbaijan.

The Magi were a class of priests who conducted religious ceremonies in ancient
Iran and Azerbaijan. Their activities were further strengthened with the spread of
Zoroastrianism in later periods. It is more appropriate to approach the "Mugan religion"
as a religion formed in the region under the leadership of the Magi [5].

Zoroastrianism and the Mughan region

The Three Magi

Zoroaster magi Zoroastrian Fire Temple

Starting from the middle of the 1st millennium BC, the Zoroastrian religion was
widespread in the southern lands of Azerbaijan. The Mughan region, which was part
of the Atropatena state, was not left out of this process. The basis of Zoroastrianism
was the idea of the struggle between the god of good, Ahura Mazda, and the forces of
evil.

In the holy book of this religion, the "Avesta", fire is considered sacred and its
purifying power is emphasized. Fire occupied an important place in the religious
ceremonies conducted by the Magi. It is no coincidence that Azerbaijan has historically
been known as the "Land of Fire". Since Zoroastrianism was the dominant religion in
Atropatena, which expresses the meaning and origin of the name Azerbaijan, its capital
Ganzak became a religious center

Some archaeological materials discovered in the Mugan region and information
from ancient authors indicate that the cult of fire was widespread here. Zoroastrianism
was not only a religious system, but also a set of spiritual and moral values, which
influenced the social life of the region. As a result of excavations conducted in the
territory of Caucasian Albania, neighboring Atropatena (specifically in the Mugan
region), many cultural finds were discovered indicating the spread of Zoroastrianism
in the region.

The spread of Islam

In the middle of the 7th century, as a result of the campaigns of the Arab Caliphate,
Islam began to spread in the territory of Azerbaijan. The Mugan region also joined this
process, and in the following centuries Islam became the dominant religious worldview
here. With the spread of Islam, mosques, shrines and religious educational institutions
were formed in the region. However, some elements of previous religious beliefs
continued to live in the form of folk customs. The fact that fire is considered sacred
during the Novruz holiday, and the respect shown to sacred trees and springs can be
considered as traces of ancient religious traditions. Even in modern times, the pirs and
shrines existing in the Jalilabad region occupy an important place in the religious and
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spiritual life of the people. Currently, 110 mosques, as well as additional ocaj and pirs,
operate in Jalilabad [3].

Quran Shrine Mosque

Conclusion

The study shows that religious beliefs in the Jalilabad region have developed over
many centuries. Starting from primitive religious concepts, Pantheism, the religious
traditions of the Magi, Zoroastrianism and Islam played an important role in the
spiritual life of the region. Although religious systems that emerged in different
historical periods replaced each other, certain elements of them have been preserved in
the customs and traditions of the people and the spiritual culture. The rich
archaeological heritage of the region and ancient written sources allow us to trace these
processes and open up broad prospects for a more in-depth study of the religious and
cultural history of the region.
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KPUMIHAJIBHI TIPOLIECYAJIBHI TAPAHTII IIPAB
HEITIOBHOJIITHHOI'O ITIITAO3PIOBAHOI'O "
OBBUHYBAYEHOI'O III YAC JOIIUTY

Haoinbcbka Kipa I'ennaaiiBaa
KypcanT HaB4anbHOI rpynu HHI 1-24-201
XapKiBCbKHI HallIOHAILHUN YHIBEPCUTET BHYTPIIIHIX CIIPaB

IMuyenina Oxkcana BacuiiBHa

JIOKTOp IOPUIUYHUX HAYK, Tpodecop,

npodecop kadenpu KpuMiHATBLHOTO TIPOIIECY Ta

oprasizaiiii I0CyJI0BOTO CJIiICTBa

XapKiIBChKHI HALIIOHAJTbHUN YHIBEPCUTET BHYTPILIHIX CIPaB

KpuMiHanbHe npoliecyaibHe 3aKOHOJABCTBO Y KpPaiHU BCTAHOBIIIOE CIELIATbHUN
MOPSIIOK MPOBEJAEHHS MPOLECYaJbHUX MAiil 32 y4acTIO HEMOBHOMNITHIX 0cCi0, W0
3YMOBJIEHO iX BIKOBUMHM, IICHXOJIOTIYHMMH Ta COLIAJIBHUMH OCOOJMBOCTAMH. Y
KOHTEKCTI JOMMUTY Takl TapaHTii MalTh MOJBIMHE 3HAYEHHS: IO-NEpIle, BOHU
3a0e3neuyoTh HaJIeXKHE 30MpaHHs J10Ka30Boi 1H(OpMaIlii, a mo-Apyre, MiHIMI3YIOTh
PU3MK HEraTMBHOI'O BIUIMBY KpPHUMIHAJIBHOTO MPOBA/KEHHS HAa HEMNOBHOJITHHOTO
M1703pIOBAaHOr0 Y1 OOBUHYBAuUEHOTO.

3aranbHi 0COOJIMBOCTI JOTIUTY MAJIOIITHROI 200 HETTOBHOIITHROI 0COOM BU3HAUECHI
cT. 226 KIIK Ykpainu. BianoBigHo 10 1i€i HOpMH JOTHUT MIPOBOIUTHCS y IPUCYTHOCTI
3aKOHHOT'O IMPEJCTaBHUKA, Tejarora abo Mmcuxosora, a 3a HeoOXiTHOCTI — JIKaps; He
MOK€ TpUBATU O€3 MepepBU MOHAA OJHY T'OJUHY, a 3arajioM — MOHaJ 1Bl TOJUHU Ha
JI€Hb; 0c00aMm, K1 He JOCATIN IIICTHAAUSATUPIYHOIO BIKY, PO3’ACHIOETHCS 000B’ 130K
JaBaTy MPaBJIMBI OKa3aHHs 0€3 MOoNepeIKeHHs NPO KPUMIHAJIBbHY BIANOBIIANBHICT
3a BIAMOBY BIJ] JaBaHHS MMOKa3aHb 1 32 3aB1JJOMO HEMPaBAMBI NOKa3aHHs. Jlo moyaTky
JOMUTY MPUCYTHIM 0c00aM po3’sICHIOIOTHCS 1XHI MpoIecyaibHl IpaBa Ta 000B’SI3KH,
30KpeMa MpaBO CTABUTH 3alMTaHHS 1 3amepedyBaTd NpoTu 3anutasb [1]. [utanus
TPUBAJIOCTI MEPEPBU I1]] Yac JOMUTY 3aKOHOAABLEM HE KOHKPETU30BaHO. Y HayKOBI
JTEpaTypi CIYITHO 3a3HAYAETHCS, 110 11 TPUBATICTH MA€ BU3HAYATHUCS 3 YPaXyBaHHAM
BIKY, ICUXO()I3UIHOTO CTaHy HEMOBHOITHHOTO, CKIAAHOCTI OOCTAaBUH MPOBAKEHHS
Ta METH caMOi TIepepBH; BOHA NOBHHHA OyTH OO0’ €KTUBHO JOCTAaTHHOIO IS
BIJTHOBJICHHSI 3/TaTHOCTI 0cOOM OpaTu ydacTs y ciiauii aii [2, c. 221].

Oco0OmmBe 3HaueHHS Mae noyioxkeHHs 4. 2 cT. 484 KIIK Ykpainu, 3rigHo 3 SKuM
KpUMiHAJIbHE TTPOBA/KEHHS 11010 HETIOBHOJIITHBOT 0COOM 3M1MCHIOETHCS CIITYUM 200
Ji3HaBauyeM, CIELIAIbHO YINOBHOBAXXEHUM KEPIBHUKOM OpraHy JOCYJIOBOIO
PO3CIiAyBaHHs Ha MPOBEICHHS TakuX mpoBajkeHb [1]. Kpim Toro, yci npouecyaibHi
i1 MarOTh 3A1MCHIOBATHCS Y CIIOCIO, IO HAliMEHIIIe MOPYITY€ 3BUYalHUN YKIIa]l )KUTTS
HEIIOBHOJIITHRLOI'O, BIJIIOBIJIA€ HMOr0 BIKOBHM 1 IICMXOJOTIYHHM OCOOJIMBOCTSIM Ta
CHOpSIMOBAaHUM Ha YHUKHEHHS HEraTMBHOTO BIUIMBY. HeOOXITHICTH CIEelialbHOTO
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MIIXOTy TOSCHIOETHCS, 30KpeMa, MIIBUIIECHOI HAaBIIOBAHICTIO HEMOBHOMITHIX Ta iX
3aJIEKHICTIO BIJ] aBTOPUTETY Jopociux. Ak 3a3Haudae 3. KoBanbuyyk, HEMOBHOJITHIM
MOE BIJITBOPIOBATH HE BJACHI crorajau, a iHQopMarlito, HaB’s3aHy CTapIIUMH
ocobamu; y TakoMy pa3l Moro mnoka3aHHs HEpiIKO HaOyBalOTh CXEMaTUYHOTO,
HETOCIIJOBHOTO a00 3aBUEHOTr0 Xapakrepy [3, c. 158].

VYcminrHe mpoBeAeHHS IOMUTY HETTOBHOJITHHOTO TOTPeOyeE BiJI CIIITUOTO HE JIUIIIE
HAJIEXKHOI IOPUIUYHOI MIJTOTOBKH, a W 3HaHb y cdepl NeAaroriky, 3arajibHoOi Ta
JAUTSYOT TICHXOJIOTii, yYMIHHS BCTAaHOBUTH TICHXOJIOTIYHUN KOHTAKT 1 CTBOPUTHU
Oesmeuny aTMocdepy cruikyBaHHs [4, ¢. 664]. Y 3B’ 43Ky 3 ITUM CIIYIIHOIO € TIO3UITiS
PO MPAKTHYHY HEOOX1THICTh MIATOTOBKH CIIITYMX, 3JATHUX MpodeciiHOo mpaioBaTu
caMe 3 HEMOBHOJITHIMM YYaCHHKAMHM KpPHUMIHAJIBHOTO MpoBaKeHHS [5, c. 29].
HaykoB1il TakoX OOIpyHTOBYIOTH JIOLUIBHICTh y4acTl CHELIAIbHO YIIOBHOBaKEHMX
CIIIYUX Y CALAYMX JIAX, IO MPOBOJAATHCS 3 HEMOBHOJITHIMU. 30KpEMA, IPONOHYETHCS
3aJlydaTH TaKUX CHIAYUX JO0 TPYNH CIIIYUX Yy MPOBAKEHHSX, J€ Mopsa 13
MOBHOJIITHIMH (QITYPYIOTh HEMOBHOJIITHI OCOOHU, JUIsl POBEJICHHS MPOLIeCyaTbHUX 1A
caMe 3 ocTaHHIMH [6, ¢. 133]. Takuii miaXia y3roJKy€eTbcsl 3 YHHHOK PEAKINIEIO CT.
484 KIIK VYkpainm, sika nepeabauae creriajibHe YHMOBHOBXXEHHS CIITYOro abo
Ji3HaBaya y KpUMIHAIBHUX MPOBAKEHHSX I110/10 HEITOBHOJIITHIX.

[1ix yac miArOTOBKH 0 JOMUTY JIOIILHO BPaXOBYBAaTH PO3MOPSIOK IHS IUTUHH,
nepioJ1 il HAMOUTBIIIOT AaKTUBHOCTI, BIK, PIBE€Hb PO3BUTKY Ta NcUXo(i3uuHuii crad. Yum
MOJIOJIIIOI € JUTHWHA, TUM IIBHJIIC BOHA BTOMIIOETHCS, IO Mae Oe3MocepeaHbo
BIUTMBATH HA TPUBAJICTh, TEMII 1 CTPYKTYpY J0onUTY [7, ¢. 272]. [Ipn bOMy BaKJIMBOIO
YMOBOIO €(DEKTUBHOCTI JOMUTY € WOro momnepeAHe IaHyBaHHs. [1naH mae MiCTUTH
KOJIO OOCTaBWH, IO MiJUISATal0Th 3’SICYBAaHHIO, JIOT1YHY MOCIIJOBHICTh 3alUTaHb 1
MO>KJIMB1 TaKTH4HI IpuiioMu. HanexxHa miaroroBka 3abe3nevye BIEBHEHICTh CJIITYOTO
Ta CHOpHS€ BCTAHOBJICHHIO KOHTAKTy 3 HEMOBHOJITHIM, JJIsl SIKOTO aBTOPUTET 1
BPIBHOBAKEHICTh MPEJICTABHUKA [TPABOOXOPOHHOTO OPraHy MarOTh 1CTOTHE 3HAYEHHS
[8, c. 62].

Ha mouaTtky po0Oodoro eramy JONUTY JOUUIBHUM € BUKOPUCTAHHS HEUTPabHOT
Oeciau, CIpSIMOBAHOI Ha 3HWKEHHS TICUXOJIOTIYHOTO HanpykeHHs. Cepen TaKTUIHUX
MPUHOMIB, SIKI MOXYTbh 3aCTOCOBYBATHCS 3 YPaXyBaHHSIM BUMOT 3aKOHHOCTI Ta €THUKH,
Ha3WBaIOTh OOrOBOPEHHS TEM, 1IKaBUX HETTOBHOJITHHOMY, & TAKOXK 3BEPHEHHS JI0 HOTO
MO3UTUBHUX sKocTer [9, c¢. 177]. JlomaTkoBOIO KpHMIHAJIBHOK MPOIECYaTbHOI0
rapaHTi€l0 MpaB HEMOBHOITHHOTO ITi03PIOBAHOT0/00BUHYBAUYCHOTO € TMPOBEICHHS
JOMUTY B yMOBaX, JPYXHIX J0 JIWTUHHM, 30KpeMa y CHellaJibHO 00J1aJHaHOMY
NpPUMILIEHH] THUMY «3eJeHa KiMHata». Takuit ¢dopmar [gae 3MOry 3MEHIIUTU
TICUXOJIOTIYHE HABAHTAXKECHHS, 3a0€3MeUnTH TEXHIUHY (iKcalliio nepediry JOMuTy Ta,
32 MOKJIUBOCTI, YHUKHYTH ITOBTOPHOT'O ONUTYBaHHS JUTHHH. BogHOYAC 3acTOCyBaHHS
Bijicodikcallii Mae 3A1HMCHIOBATUCS 3 JOTPUMAHHSM MPOIECyalbHUX BUMOT 1 MpaB
y4acHHKIB nmpoBajpkeHHs [10, ¢. 599].

[[lomo KpuUMIHATBHUX TMPOIECYATIbHUX TapaHTIi MpaB HETOBHOJITHHOTO
Mi03PIOBAHOTO0 YW OOBHHYBAYE€HOTO OCOOJIMBE 3HAYEHHS MAa€ MPaBO Ha 3axXUCT.
Biamosinno o KIIK Ykpainu ydacTe 3aXMCHHKA Y KpUMIHAIBHOMY TPOBAJKEHHI
II0JI0 HETIOBHOJITHHOTO € OOOB’SI3KOBOIO, 1110 3YMOBJICHO HECTPOMOKHICTIO TaKOi
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0coOM B MOBHOMY 0O0CSI31 CAMOCTIHO OLIIHUTH MpPOLIeCyallbHI HACTIAKU CBOIX ii 1
peanizyBaTy HAJIKHUHM 3aXUCT. 3aXUCHUK 3a0e31evy€e HalaHHs PAaBHUYOT IOTIOMOT'H,
pPO3’SICHEHHSI TIpaB, KOHTPOJb 3a JOTPUMAaHHSAM NPOUEAYpU Ta HEIOMYyIIEHHSIM
HE3aKOHHOT'O MCUXOJIOTTYHOTO BILIUBY.

[limx 4Yac JOMUTy HEMOBHOJITHROTO IT1103PIOBAHOT0/00BHHYBAUYCHOTO MAalOTh
ypaxoBYyBaTUCS TaKOXX MDKHAPOJHI CTaHAAPTH TMOBOXKEHHS 3 JITbMH Y
KpUMIHAJILHOMY TIpoBaJikeHH1. 30kpema, cT. 35 Konseniii Pagu €Bpomnu npo 3axuct
JiTe BIiJ CEKCyallbHOI eKCIUTyaTalii Ta CEKCyalbHOTO HAcCWJIbCTBA Iepeadayae
MIPOBE/ICHHS ONUTYBaHb 0€3 HEOOTPYHTOBAHOI 3aTPUMKH, Y CHEIiaTbHO 00JIaTHAHOMY
MPUMIIIEHHI, CIEIiaTbHO MiATOTOBICHUMH 0CO0aMH, 32 MOYKJIMBOCTI THMH CaMHUMU
daxiBusgMu, 13 MIHIMATLHO HEOOXITHOI KUIHKICTIO OMHTYBaHh Ta MOMJIHBICTIO
CYyNpOBOAY TUTHUHU 3aKOHHUM IPEACTABHUKOM a00 1HIIOK BIAMOBITHOIO JOPOCIOIO
ocoboro [11, c. 9].

OTxe, KpUMIHaJIbHI  TpolLECyaldbHl TapaHTii MpaB  HEMOBHOJITHHOTO
MIJO3PIOBAHOTO0 ¥ OOBHHYBAY€HOTO TiJ Yac JIONUTY CTaHOBJISITH CHUCTEMY
B3a€EMOIIOB ’SI3aHUX TPABOBUX, OPraHI3aliMHUX 1 MCUXOJOTIYHUX 3aco0iB. Jlo HUX
HajexaTh OOOB’S3KOBa y4acTh 3aXHMCHHUKA Ta IHIIWX BHU3HAYEHHX 3aKOHOM OCIO,
0OME)KEHHSI TPHBAJIOCTI JIONUTY, CIeliajgbHa MIATOTOBKA cligdoro abo Jji3HaBaya,
ypaxyBaHHSI BIKOBHX 1 NMCHXOJIOTIYHUX OCOOJIMBOCTEH HEMOBHOJITHHOTO, HAJIEKHE
IJIaHYBaHHS CIH1T490i (PO3UIYKOBOi) Jii Ta CTBOPEHHS OE3MEYHOro CepeaoBHIIIA.
CyKyIHICTh IIUX TapaHTIN COpAMOBaHa Ha 3a0€3ME€YEeHHs MIpaBa HEMOBHOJIITHROTO Ha
3aXMCT, JOCTOBIPHICTh OTPUMAaHUX IIOKAa3aHb 1 HEJOMYLIEHHA IOBTOPHOI
MICUXOJIOTIYHOT TpaBMaTH3AIli1.
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MPOLECYAJIbHUHN CTATYC IHO3EMIIB, BI)KEHIIIB
TA OCIb BE3 IT'POMAJAHCTBA Y KPUMIHAJIBHOMY
IMPOBAJI)KEHHI YKPAIHU

Haoinbcbka Kipa I'ennaaiiBaa
KypcanT HaB4anbHOI rpynu HHI 1-24-201
XapKiBCbKHI HallIOHAILHUN YHIBEPCUTET BHYTPIIIHIX CIIPaB

IMuyenina Oxkcana BacuiiBHa

JOKTOP IOPUIUIHHUX HAYK, TTpodecop,

npodecop kadenpu KpuMiHAILHOTO MPOIECY Ta OPTaHi3allii JOCYJ0BOTO CIIiICTBA
XapKiBChKHI HAIIOHATLHUN YHIBEPCUTET BHYTPIIIHIX CIPaB

YuHHE KpHUMIHAJIbHE TpOIeCyalbHEe 3aKOHOAABCTBO YKpaiHM HE MICTHTH
CIE1aJbHOTO BUBHAUEHHS MIPOLIECYaJIbHOTO CTaTyCy 1HO3EMIIB, O1KEHIIB Ta 0cid 6e3
IPOMAJSHCTBA SIK YYACHHKIB KPHUMIHAJIBHOIO TIPOBA/KEHHSA. 30Kpema, CT. 3
KpuminanbeHoro mnpouecyaibHoro koaekcy Ykpainu (mam — KIIK Vkpainu) ne
3aKpiIuIoe AeQiHINIA 3a3HAYEHUX KaTeropiil ocid, 1o 3yMOBIIOE HEOOXITHICTbH
3BepHeHHs 10 KoHctuTymii YkpaiHu, cnenialbHOrO MITpaliiHOTO 3aKOHO/AaBCTBA,
MIDKHApOJHHUX JIOTOBOPIB Ta HAYKOBUX IT1IX0/11B. BogHOUYAC BIICYTHICTh TAKUX ITOHSATH
y KIIK VYkpainu He o03Hadae BIJCyTHOCTI MpPOLECYaTbHUX TapaHTId, OCKIIbKU
KpUMiHAJbHE TPOBAKEHHS 31MCHIOETBCS 1010 OYIb-sIKOi 0COOM, KpIM BHUIIAJIKIB,
OB’ SI3aHUX 13 TUTUIOMAaTHYHUM IMyHITETOM [1].

VY 3arajbpHONPABOBOMY pPO3YyMIiHHI 1HO3eMIIEM € ocola, ska He TmepedyBae y
rPOMAISTHCTBI YKpaiHu 1 € TpoMaJisHUHOM (IT1/IaHUM ) THIIOT JAepKaBu a0o JepKaB, a
oco0or0 0e3 rpomaasHCTBA — 0co0a, SIKy >KOJHA JepkaBa BIJMOBIIHO 10 CBOTO
3aKOHOJAaBCTBA HE BBaXkKa€ CBOIM rpomMasiHUHOM [2]. Taki BUBHa4€HHs MatOTh 0a30Be
3HAYEHHS JJI1 KPUMIHAJIBHOTO MPOBAIKEHHS, OJIHAK caMl MO cO0l HE PO3KPHUBAIOTH
3MICTy TpoIleCyalbHUX TIpaB, OOOB’A3KIB 1 TapaHTii 1UX ocid0 y craryci
M1J03PIOBAHOr0, OOBMHYBAYEHOr0, MOTEPHIIOro, CBiAKA YW 1HIIOTO YYacHUKA
MIPOBAKCHHS.

Y HaykoBIH JiTepaTypi 3aIIPOINIOHOBAHO PI3HI MIAXOAM 0 KiIacu(iKailii iHO3EMIIIB
y KpuMiHainbHOMY cynounHcTBi. Tak, I1.I. HazapeHko BHOKpeMIIIO€ 1HO3EMIIIB, SIKI
MOCTIHO TPOXXKUBAIOTh B YKpaiHi, TPYJOBUX MITPAHTIB, OCI0, SIKI THMYacOBO
nepeObyBarOTh Ha 1 TepuTopii; 0ci0 13 JUIUTOMATUYHHUMH YU KOHCYJIHChKUMH
MpUBLIESIMUA Ta IMyHITeTaMH;, ODKEHINB 1 HenerambHuxX MirpantiB [3, c. 8]. Taka
knacudikamis Mae TPUKIAJAHE 3HAYCHHS, OJIHAK TIEPEBAXXHO  BijgoOpakae
aJMIHICTPaTUBHO-NIPABOBUM aCMEKT 1 NOTpedye YTOUYHEHHS 3 YypaxyBaHHSIM
KPUMIHAJIBHOI ITPOLIECYyaIbHOI poJii OCOOU.

O.A. KanranoBa OOIpYHTOBAHO 3a3Haya€, IO 1HO3EMI Y KPUMIHAIBHOMY
CYIOYMHCTBI YKpaiHM KOPHUCTYIOThCSI TMpOIECyaJlbHUMU MpaBaMd Ha pIBHI 3
rpoMajsiHaMd YKpaiHu, a iXHI CTaTyc OXOIUIIOE CHUCTEMY IIpaB, OOOB’S3KIB 1
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3aKOHHUX IHTEPECiB, BHU3HAYCHUX KPUMIHAJIBHUM TPOIECYATbHUM 3aKOHOM.
BianoBinHO Takuii cTaryc BHHHMKaE HE 3 (aKTy 1HO3EMHOIO T'POMAJIIHCTBA YU
0e3rpoMajJITHCTBA SK TAaKOTO, @ 3 MOMEHTY 3aJy4eHHS OCOOM /10 KPHUMIHAIBLHOTO
IIPOBAJIPKEHHS, 30KpeMa IICIsl BHECEHHS B1IOMOCTEH 10 €TMHOTO peecTpy JOCYI0BUX
po3ciiayBanb y nopsnky 4. 1 cr. 214 KIIK Ykpainu [4, c. 11].

C.C. KyzninoB 3BepTae yBary Ha BIJICYTHICTh €IMHOTO MIIXOAY JI0 PO3YyMIHHS
MOHATTS «IHO3EMEIb» y Hayll Ta NPaKTHUI[l, MPOMOHYIOUM PO3PI3HATU BY3bKE
3HA4YEHHS I[bOTO TEPMiHA — SIK HAJIEKHICTh OCOOM JI0 TPOMAJITHCTBA 1HIIOI JepKaBU —
1 IIMPOKE, 10 OXOIUIIOE BCiX 0c10 0e3 rpoMasHCTBA YKpaiHu, y TOMY YHCII1 allaTpUIiB
ta ObKeHHiB [5, c. 27]. Y KpuMiHaJIbHOMY MPOBAHKCHHI MOIIILHUM € came
GYHKIIOHANBHUN MiIX1A, 3TIAHO 3 SKUM BUpIMIAJbHUM Ma€ OyTH HE JIHIIE
MITpaliiHui CTaTyc, a 1 KOHKPETHA IpoLecyaibHa poiab 0cO0M Ta 00CAr rapaHrii,

Oco0nuBOiI aKTyaJIbHOCTI JOCHII)KYBaHE NUTaHHSA HaOyJI0 B yYMOBax 30pOHHOT
arpecii mpoTu YKpaiHu, KOJIM KpUMIHaJIbHI IPOBAPKEHHS MOXYTb 3/111CHIOBATHCS 32
y4acTIO 1HO3eMIIiB, 0ci0 0e3 rpoMajsiHCTBa, ODKEHIIB a00 0Ci0, SKI KOPUCTYIOThCS
MDKHApOJHO-IIPAaBOBUM  3aXUCTOM. Y TaKuUX BHUMAJKaX OPraHu JIOCYJOBOIO
pO3CIiyBaHHsS Ta MPOKypaTypa MaroTh 3a0e3ledyBaTd HE JIMIIE 3arajbHi 3acaiu
KpUMIHAIBHOTO TIPOBA/DKEHHSA, a M J0JaTKOBI TrapaHTii, MOB’S3aHI 3 MOBOIO
MPOBA/PKEHHS, MPaBOM Ha TEpeKiazada, KOHCYJIbChKUM 1H(OOPMYBaHHSIM Ta
JOTPUMAHHSAM MIKHAPOAHUX 3000B’s13aHb Y KpaiHU.

KOHCTUTYIIITHOIO OCHOBOIO MIPABOBOIO CTAaHOBMINA Takux ocid € cT. 26
KoHctutynii Ykpainu, BiANOBIIHO A0 AKOi 1HO3EMIIl Ta 0cOOM 0€3 TpOMaHCTBA, 110
nepeOyBaloTh B YKpaiHi Ha 3aKOHHUX IiJCTaBaX, KOPUCTYIOTbCSI TUMHU CaMHUMU
MpaBaMu 1 CBOOOJIaMU Ta HECYTh TakKl caMi 0OOB’SI3KH, SIK 1 TPOMaJsiHU Y KpaiHu, 3a
BUHATKAMH, YCTaHOBIEHUMH KOHCTHTYIi€I0, 3aKOHaMH YU MDKHApOJAHUMHU
noroBopamu Ykpainu [6]. OTxe, y KpUMIHAJIbHOMY MPOBAKEHHI LIOJI0 HUX JII€
3arajJbHUN MPUHIIUAI PIBHOCTI MEpes] 3aKOHOM 1 CYJIOM 13 YpaxyBaHHSIM CIEIIaIbHUX
MpoliecyalbHUX Ta MI>KHAPOIHO-TIPABOBUX TapaHTIi.

CreniasibHe 3aKOHOJABCTBO TMPO MPABOBUM CTaTyC 1HO3EMIIIB Ta oci0 0e3
IPOMAISTHCTBA 3a3HAJIO 1ICTOTHOT eBoJtoITii. 3aKkoH YKpainu Bix 04.02.1994 p. Ne 3929-
XII mepBMHHO BH3HAYaB 1HO3EMIIIB SIK OCI0, SKI HajekaTb 10 TPOMASIHCTBA
1HO3EMHHUX JIEPXKaB 1 HE € TPOMaIsTHAMHU YKpaiHu, a 0cid 6e3 rpoMajITHCTBA — SIK OCi0,
K1 HE HajexaThb J0 T'pPOMaJsIHCTBAa Oynb-sikoi aepkaBu [7]. Ilomanbima pemakiis
3akony Big 06.02.2003 p. Ne 506-1V yroununa BignoBiaai Aedinimii [8]. Huni unnHMM
3akoH Ykpainu Bix 22.09.2011 p. Ne 3773-VI «IIpo npaBoBuii cTaTyc 1HO3EMIIIB Ta
oci0 0e3 rpoMaasiHCTBa» 3aKpIIJIIOE CyYacHI TMOHSITTS 1HO3eMus, ocodu 0e3
IpOMaJITHCTBA Ta OC10, AKi mepeOyBaloTh B YKpaiHi HAa 3aKOHHMX I1JICTaBaX.

Bonnouac, sx caymno 3a3Hadae C.C. KyIiHOB, BHUKOPUCTaHHS MirpaiiitHo-
MpaBoBUX JACPiHINIA y KPUMIHAIBHOMY TPOIECI HE YCYyBa€ BCIX MPAKTUIHUX
TpyaHouis [5, c. 28]. Ix neobxinHo cniBBigHOCUTH 3 HopMamu KITK Ykpainu, amke
camMe KpUMIHAJIbHMNA TpOIECyalbHUM 3aKOH BH3HAYa€ TMpoleCcyalbHl IIpaBa,
000B’sI3KM, TOPSIAOK 3aTy4eHHS OCOOM 10 MPOBAKCHHS, TapaHTii 3aXUCTy Ta
MeXaH13MH peaizailii ii mpaBoBOTrO CTATYCY .
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3rigHo 3 4. 1 cT. 6 KIIK Ykpainu kpuMiHaibHe TPOBaHKEHHS 32 MPaBUIAMHU I[bOTO
Konekcy 311iCHIOETBCS 11010 OY/Ib-sIKOi 0COOM, KpIM BUMIAIKIB, epeaOaYeHuX 4. 2
miei crarti. KpuMiHaibHE TMPOBAaPKEHHS IIOAO0 OCOOM, SKa KOPUCTYEThCS
JTUTUIOMAaTUYHUM IMYHITETOM, MOKE 3A1MCHIOBATHUCS JIUIIE 3a ii 301010 a00 3a 3r0010
KOMIIETEHTHOTO OpraHy JepXaBW YW MDKHApOJHOI opraHizaiii, SKy BOHa
npeactasise. OTxke, 1HO3eMIll, OKEHIl Ta 0ocoOu 0e3 TIpoMaJsSHCTBA 3arajiom
nignagaroTe mig a0 KIIK Ykpainu Ha piBHUX 3acagax, OJIHaK y KOKHOMY BHUIIAJKY
HEOOX1IHO BPaxOBYBAaTH HAsBHICTh IMYHITETIB, NMPAaBOBUU PEKUM TMepeOyBaHHSA B
VYkpaini Tta notpedy B CHelladbHUX TapaHTIAX, 30KpeMa MepeKiaal i MpaBoOBid
nomomo3i [1].

TakuM uuHOM, mTpoIeCyaldbHHM CTaTyC 1HO3€MIIIB, ODKEHIIB Ta oci0 0e3
TPOMAJITHCTBA Y KPUMIHAIBRHOMY TMPOBAPKCHHI YKpaiHW MOIIIBHO PO3TISAATH SK
MOXITHUH BiJ iX 3arajJlbHOTO MPABOBOTO CTaTyCy, aje KOHKPETH30BAHHK HOpPMaMHU
KIIK Vkpainu. [Ho3eMIleM y KpUMiHAJIBHOMY TIPOBA/IKEHHI CJI1J] BBAXKAaTH 0CO0y, KA
HE € TPOMAJTHUHOM YKpaiHu, Ma€ TPOMAJSHCTBO IHIIOI Jep)KaBU abo JepKaB 1
3allyd4eHa JI0 KPUMIHAJIBLHOTO MPOBA/KEHHS B MEBHIN MpoliecyainbHii poii. Ocoboro
0e3 rpoMa/IsIHCTBA Y KPUMIHAIBHOMY IPOBA/KEHHI € 0c00a, SIKY JKOJHA Jep>KaBa He
BHU3HAE CBOIM T'POMAJSTHUHOM 1 sika HaOyBa€ IpoliecyalbHUX MpaB Ta 00OB’SI3KIB Y
3B’SI3KY 3 y4aCTIO y KpUMIHAJILHOMY MpOBakeHH1. bixkenenb abo ocoba, saka notpedye
JI0JTaTKOBOTO YM TUMYACOBOTO 3aXUCTY, OEpe y4acTh y KpUMIHAIBHOMY MTPOBAI>KEHHI
Ha 3arajbHUX 3acajax, ajie 3 ypaxyBaHHSM CHEIlaIbHUX TapaHTid, nependauyeHux
HalllOHAJIbHUM 3aKOHOJABCTBOM 1 MIKHAPOJHUMU JJOTOBOpaMHU Y KpaiHHU.
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E€EBPOIEUCHKI CTAHJAPTU E®EKTUBHOI'O
PO3CJIAYBAHHASA 3J1I0OYUHIB ITPOTHU BPA3JIMBUX
I'PYII HACEJIEHHSA

Haoinbcbka Kipa I'ennaaiiBaa
KypcanT HaB4anbHOI rpynu HHI 1-24-201
XapKiBCbKHI HallIOHAILHUN YHIBEPCUTET BHYTPIIIHIX CIIPaB

IMuyenina Oxkcana BacuiiBHa

JOKTOP IOPUIUIHHUX HayK, Ipodecop,

npodecop kadenpu KpuMiHAILHOTO MPOIECY Ta OPTaHi3allii JOCYJ0BOTO CIIiICTBA
XapKiBChKHI HAIIOHATLHUN YHIBEPCUTET BHYTPIIIHIX CIPaB

CyuyacHi 0e31€eKOB1 BUKJIMKH, MOB’s3aH1 31 30pOMHUMH KOH(IIKTaMHU, BOEHHUM
CTAaHOM 1 HaJA3BUYAaHHUMHU CUTYyallsIMH, aKTyali3ylOTb MHOTPeOy B €(PEKTUBHOMY
3aXMCTI 0Ci0, sAK1 4epe3 (PI3MYHUM, NCUXIYHMM, COLIaNbHUNA a00 MpaBOBUU CTaH
nepe0yBalOTh Yy MIABUIIEHIM Yypa3iauBOCTI. Y TaKuX YMOBax 3pOCTa€ PU3UK
HAaCUJIbHUIBKUX KPUMIHAJIBHUX TIPABOMOPYILIEHb IIOAO JKIHOK, JITE€H, Oci0 3
1HBAJIITHICTIO, JIFOJIEH MOXUIIOTO BIKY, O1KEHIIIB, BHYTPIIIHKO MEPEMIIIEHUX 0Ci0 Ta
1HIIMX 3a7exHUX 0¢10. CekcyaabHe HaCUIBLCTBO, Y TOMY YHCIII TIOB’si3aHe 31 30pOHHUM
KOH(JIIKTOM, TOMaIIHE HACWJIBCTBO, KaTyBaHHS, >KOPCTOKE MOBOJKEHHS M TOPTIBJIS
JIOJbMU € TPyOMMH TOPYIIEHHSAMH TMpaB JIOJUHUA Ta MIXKXHAPOIHO-TIPABOBUX
CTaHJapTIiB 3aXUCTy ocoom [1].

3a yMOB BOEHHOTO YH IHIIOTO HAJ3BUYAHOTO CTaHy JiepKaBa MOXKeE
3aCTOCOBYBATH BIJICTYI Bl OKpeMHX 3000B’si3aHb BIAMOBIAHO 10 cT. 15 KonBeHiii
MpO 3axUCT MpaB JIIOJAUHU 1 OCHOBOMOJIOXKHUX cBoOoxa Bim 04.11.1950 (mam —
Kongenmis) [2]. Ognak geporailisi Ma€ BUHSITKOBUM XapakTep, JOMYCKAEThCs JUIIE B
MEKax, IKUX BUMarae rocTpoTa CTaHOBHIIIA, 1 HE MOIMIUPIOETLCS Ha a0COJTIOTHI MpaBa,
30KpemMa 3a00pOHY KaTyBaHb, HEIIOJICBKOTO YW TaKOro, 10 MPUHHMXXYE T1JIHICTH,
MOBOJIPKEHHS 00 TIOKapaHHsl, a TAKOXK HE 3BUIbHSE JIepKaBy B1Jl 000B’ 3Ky €(DEeKTUBHO
3aXMIIATH MPABO HA KUTTS.

VY cuctemi KOHBEHIIIMHOTO 3aXUCTY 0COOJMBOTrO 3HAYEHHSI Ha0yBalOTh MO3UTHUBHI
3000B’s13aHHS JIepKaBu, C(POPMYIJIbOBaHI y MPaKTHIl €BPONMEHCHKOro CyIy 3 IMpaB
moauau (nam — €CILUI). Boun oxommooTs He Julie 000B 30K yTPUMYyBaTHUCS Bij
TMOPYIICHHS TPaB JIO/IMHHU, 2 1 HEOOXiJHICTh CTBOPEHHS HAJIEKHOT HOPMATHBHOI,
IHCTI/ITyHII/IH01 Ta MPOIECyabHOI CUCTEMH 3aMl00ITaHHSs MMOPYIIIEHHSIM, pearyBaHHs Ha
HUX 1 BIJIHOBJIGHHS TMpaB. 30KpeMma, Jep)kaBa Mae 3a0e3neunTd e(eKTHUBHE,
OMepaTMBHE, HE3AJEeKHE W peTeNbHE PO3CHIAyBaHHS KOXHOTO OOIPYHTOBAHOIO
MOBIJJOMJICHHSI PO HACHJICTBO 1[0JI0 OCOOU 3 BPa3JIMBOi IPYIH.

CriBBIAHOIIICHHS HAIIOHAJIBHOTO 3aKOHOJABCTBA YKpaiHW Ta 1i MIKHAPOJHO-
MpaBoOBUX 3000B’s13aHb BU3HAYaeThesa Konctutyiiero Ykpainu [3]. BianoBigHo 10 CT.
8 B YKkpaiHi Ji€e TPUHIIMIT BEPXOBEHCTBA IIpaBa, a 3riJIHO 31 CT. 9 YMHHI MDKHApPOAHI
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JIOTOBOPH, 3rofia Ha OOOB’A3KOBICTh SKUX HajaHa BepxoBHoio Pamoro Ykpainw, €
YaCTHMHOIO HAI[lOHAJIBHOIO 3aKOHOAABCTBA. Y cdepl mpaB JIOAUHN 0a30BE 3HAYCHHS
MarTh MIKHapOAHUHN MaKT MPO TPOMASHCHKI 1 TOMITHYHI TpaBa Bijg 16.11.1966 ta
KonBeHI1is, K1 3aKpIIIIIOIOTh PIBHUM 3aXUCT 3aKOHOM, 3a00pOHY KaTyBaHb 1 ITPaBo Ha
e(heKTUBHUN 3aci0 IOPUIUYHOTO 3aXHMCTy. TOMYy TapMOHi3allisl HalllOHAJIbHOTO
3aKOHOJIAaBCTBA 3 MDKHAPOAHUMHU JOTOBOPAMH € HEOOXIJHOI YMOBOIO HaJIEKHOIO
3abe3reueHHs IpaB 1 cBo0o iroauHu [4, ¢. 416].

[To3uTuBHI 3000B’s13aHHS JepkaBu 32 KOHBEHIN€I0 OXOIUIIOIOTH MaTepialibHO-
MIPaBOBHIA 1 MporiecyanbHuil actiekTu. [lepmmii nepenbdavae CTBOPEHHS 3aKOHOAABYO1
OCHOBM [UIsl KpuUMiHami3amii HeOe3neyHnx (opM HACWIBCTBA, 3a0e3MeUeHHs
BIJIMTOBIIAJILHOCTI Ta 3amo0iraHHs 3arpo3aM >KHUTTIO, 3JI0POB’I0, CBOOOI ¥ TiTHOCTI
ocobu. Jlpyruil mosdrae y CBO€4aCHOMY, ITIOBHOMY, HE3aJEKHOMY Ta €(PEKTUBHOMY
pO3CHiyBaHHI BUMAJKIB HACUJIBbHULBKUX KPUMIHAIBHHX MPaBOMNOpYIIECHb. Take
3000B’s3aHHS. € OOOB’S3KOM IIIOJI0 HAJEKHUX 3aco0iB, a HE TrapaHTOBAHOIO
pe3yibTaTy, aje BHUMAarae BiJ] KOMIETEHTHHX OpraHiB Y>KUTTA BCIX PO3YMHHUX 1
JIOCTYITHUX 3aXOJIiB JIJI1 BCTAHOBJICHHSI OOCTaBUH MOJIi Ta MPUTSATHEHHS BUHHUX JIO
BIMOBIAANBHOCTI. [lpm 1mbOMy KJIIIOYOBHUM KPHUTEPIEM OIIIHKKM BUKOHAHHS
npoiiecyaibHoro o0o0B’si3ky y mpaktuil €CIUJI € «nanexxna ob6aunicTs» (due
diligence). Bona Bumarae akTUBHUX, CBOEYACHUX 1 TMOCIIIIOBHUX I KOMIIETEHTHHUX
oprasiB 6€3 popMaJbHOTO MiIX01Y, HEOOIPYHTOBAHOT O€3/11sUIBHOCTI UM 3aTSTyBaHHSL.
HaiicyBopiie 1eil kputepiii 3aCTOCOBY€EThCS y cnpaBax 1100 cT. 2 KoHBeHiiii, sika
rapaHTye NpaBo Ha KUTTs, Ta ¢T. 3 KoHBeHIIl1, 1110 BCTAHOBIIIOE aOCOIIOTHY 3a00pOHY
KaTyBaHb 1 )KOPCTOKOT'O ITOBOKCHHSI.

[Tpaktuka €CIIJI KoHKpeTu3ye 11 3000B’si3aHHS 3 ypaxXyBaHHSIM XapaKTepy
HAaCWJIbCTBA Ta CTYIEHS BPa3IMBOCTI moTepmniyioi ocoou. Cya HaroJocus, IO Mij 4ac
MEePEBIPKU MOBIIOMJIEHb MPO HACUIBCTBO IIOJ0 HETOBHOMITHIX, KI IepeOyBalOTh y
3QJIE)KHOMY a00 Bpa3JIMBOMY CTAHOBUII, OpPraHU [J€pKaBU TOBUHHI [IATH 3
OCOOJIMBOIO PETENBHICTIO Ta 3 YpaxyBaHHSIM HaWKpamux IHTEPECIB JIUTHHH.
Henanexne 30upanHs 10Ka31B, 3aTATYBaHHS CJIITYUX Jii 1 HEPOBEIEHHS HEOOX1THUX
eKcrepTu3 OyJiv BU3HAHI MOPYIICHHSIM MPOIECyalbHOTO acnekTy cT. 3 Konseniii [5].

Kpim Toro, €CIJI minkpecnus, 1m0 cKiIaaHl OE3MEeKOB1 UM OpraHi3alliiiHi yMOBH HE
3BUIBHSIIOTH JIEPKaBy BiJl 000B’S3Ky 3a0€3MEUUTH OlepaTUBHE, TTOBHE Ta €(DEKTUBHE
pPO3CHiyBaHHS CKapr Ha JKOPCTOKE TOBO/KeHHsA. HecBoewacHe mpoBeneHHS
KJIFOYOBUX TMPOIECyalbHUX 1A 1 TpuBaja OE3AISUILHICTH OpPraHiB JIOCYAOBOTO
po3ciigyBaHHs Oy BU3HaHI HECYMICHUMH 3 BUMoramu ctT. 3 KonBenuii [6].

Takox €CIJI miaTBepauB, 110 30poiHud KOHGIIKT a00 (PaKTUYHUI KOHTPOJIb HAJT
TEPUTOPIEI0 HE YCYBa€ MPOIECYaJTbHOI0 O0OB’SI3KY JAEp’KaBU PO3CIiTyBaTH MAacOBI
BOMBCTBa, KAaTyBaHHs, CEKCyaJbHE HACHUJIBCTBO Ta 1HII TSXKKI MOPYUICHHS IpaB
moauau [7]. Bonnoyac Cyja BuU3HAB 00’ €KTUBHI OOMEXEHHS IOJ0 CIITYUX 1A Ha
THMYACOBO HEMIJKOHTPOJIbHIA TEPUTOPii, OJTHAK HArOJOCUB HA O0OB’S3KY JEp>KaBH
BXKMBATH BCIX JIOCTYITHHUX MPOIECYAIbHUX, OPTaHI3aI[IHHUX 1 TUTIJIOMATUYHHUX 3aXO0/I1B
JUTSI BITHOBJICHHSI IOPYIIIEHUX TIpaB [§].

AOcomoTHui xapaktep rapanTiil cT. 3 Konsenrrii €CIJI 3a3naums, 1mo 3a6o0poHa
KaTyBaHb 1 J>KOPCTOKOTO TIIOBO/DKCHHS HE JIONMYCKAa€ BUHATKIB, JAeporamiii 4u
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BUIIPAB/IaHb TIOCUJIAHHSAM Ha HaJA3BUUYAWHUN cTaH ab0 3arpo3y HaIllOHAJIBHIN Oe3merti
[9]. ¥V nmpoBa’KEHHSAX 100 CEKCYabHOTO HACHJIBCTBA, TOPTIBIL JIFOJbMH Ta 1HIIUX
TSOKKUX TIOCSATaHb 1€ BHUMAarae IAXO/iB, OpPI€EHTOBAaHUX Ha Oe3MeKy M TiJIHICTh
noTepHijoi 0coOH, HEIOMYyIICHHS IMMOBTOPHOI BIKTHMI3AIlli Ta HaJEXHY (QiKcalliio
JI0Ka31B.

[TinBumieHHss €heKTUBHOCTI KpUMIHAIBHOI IOCTHUIIT Y cepl 3aXUCTy Bpa3IUBUX
oci0 moTpedye BIOCKOHAJICHHS TMpOIEAyp BUSBICHHA, ikcaiii Ta 30epeKeHHs
JI0Ka31B y MPOBA/HKEHHSAX 010 CEKCYaTbHOI'O HACHIILCTBA, TIOMAITHEOTO HACUIIbCTBA,
TOPTIBJI JIFOJbMH Ta 1HIIUX HACHJIBbHUIIBKUX MPaBOMOPYIIeHb. BupimnanbHe 3HaYeHHS
Ma€ CBOE€YACHE MPOBEJCHHS HEOOXIMHUX EKCIEpPTHU3, OCKUIBKH 3BOJIKAHHS MOXKE
MPU3BECTH JI0 BTpATU J0Ka30Boi iHQopmarlii. Takoxx HE0OXiAHOIO € crelliani3oBaHa
MIArOTOBKA CHIAYMX, MPOKYpPOpIB, CYAJIB Ta IHIIUX YYaCHUKIB KpPHUMIHAJIBHOIO
MIPOBA/IPKEHHS 11010 B3a€EMO/IIT 3 OTEPIIIMMU 3 BPa3IuBUX rpyIll. TpaBMOOpPiIEHTOBaHI
U JIpy’KHI 10 AUTUHU METOAMKH, 3aIy4eHHsS (DaxiBIIB Ta BHUKOPHUCTAHHS «3€JEHOI
KIMHaTH» 3MEHIIYIOTh PHU3MK TOBTOPHOI TpaBMaTu3allli W MiABUILYIOTh SKICTh
nokaszyBanns [10]. Kpim Toro, BakJIMBY pOJIb BIAIrpa€ MOCHIIEHHS CYJOBOTO
KOHTPOJIIO 32 JOTPUMAHHSIM paB MOTEpNUINX. Po3risinaroun ckapru Ha pillieHHs, i
9y OE3ISUIBHICTh CIHIYOro, Ji3HaBaya abo Mpokypopa B mopsaky cT. 303
KpumiHanbHOTO MpoOLECyabHOTO KOJEKCY YKpaiHH, CyAM MalTh OLIHIOBaTH
mpoliecyaigbHl Jii 3 ypaxyBaHHSM KpPUTEPII0 «HAJIEKHOT 00aYHOCTI» Ta MPAKTUKH
€CIL.

Otxe, e(eKTUBHUN 3aXHCT Bpa3JIMBHX TIPYyN BIJl HACHIBCTBA € CKIIAJI0OBOIO
MO3UTUBHUX 3000B’s3aHb JepkaBu 3a KOHBEHIN€I0 Ta 3aKOHOJIABCTBOM Y KpaiHW.
Kpurepiit «HanexHoi 00a4yHOCTI» BUMArae BijJi KOMIIETEHTHUX OPTraHiB HEBIAKIAIHOIO
pearyBaHHS, IOBHOTO 1 HEYNEPEHKEHOTO PO3CIiAyBaHHS, TPOIECYaTbHOI MiATPUMKH
MOTEPHIINX 1 IPUTATHEHHS BUHHUX J0 BIAMOBIIAIBLHOCTI. IMIIIeMeHTallisl CTaH1apTiB
€CIUI y misnpHICTH OpraHiB JOCYJOBOrO pO3CIiAyBaHHS, NPOKypaTypu Ta Cy1y €
NEPEyMOBOIO PEalbHOIO JOCTYIY JI0 MPAaBOCYAIs W YTBEPIKEHHS BEPXOBEHCTBA
mpasa.
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Strategic marketing management is one of the key factors ensuring an enterprise's
long-term competitiveness, financial sustainability, and adaptability to changes in the
external environment. In the context of the digital transformation of the economy,
market globalization, accelerating technological change, and intensifying competition,
marketing is evolving from a functional component of management into a strategic
instrument for creating sustainable competitive advantages. This necessitates not only
the development of effective marketing strategies but also the continuous assessment
of the effectiveness of their implementation using modern methodological approaches.

For Ukrainian enterprises, the issue of assessing the effectiveness of strategic
marketing management has become particularly significant under martial law, the
transformation of logistics systems, changes in the structure of consumer demand, the
reorientation of foreign economic relations, and the need for rapid entry into new
markets. Under these conditions, the effectiveness of marketing activities is determined
not only by financial performance but also by an enterprise's ability to respond
promptly to changes in the external environment, maintain long-term relationships with
customers, ensure the stability of distribution channels, and implement innovative
digital management tools [1].

At the same time, the practices of many enterprises indicate that the assessment of
strategic marketing management is often limited to the analysis of individual economic
indicators, such as sales volume, profit, or profitability. Such an approach does not
allow for a comprehensive evaluation of the contribution of a marketing strategy to the
development of competitive advantages, brand development, increased customer
satisfaction, the effective use of digital communication channels, or the achievement
of the enterprise's long-term development. Therefore, the application of integrated
approaches that combine financial, market, customer, process, and digital assessment
criteria is becoming increasingly relevant [2].

The development of information technologies has significantly transformed
approaches to strategic marketing management. The use of CRM systems, marketing
automation platforms, Business Intelligence solutions, web analytics tools, Big Data
technologies, and artificial intelligence enables enterprises to accumulate extensive
information on consumer behavior, the effectiveness of marketing campaigns, the
performance of distribution channels, and changes in the competitive environment.
This creates the preconditions for a shift from the traditional control of outcomes to a
system of continuous strategic monitoring of marketing activities based on data
analysis and the forecasting of future development trends [3].
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In contemporary economic literature, there is no single approach to assessing the
effectiveness of strategic marketing management. Researchers propose the application
of financial, process-based, customer-oriented, resource-based, value-based, risk-
oriented, and digital assessment models, each of which reflects particular aspects of
marketing performance. This demonstrates the multidimensional nature of the category
of "the effectiveness of strategic marketing management" and highlights the need to
develop comprehensive methodological approaches capable of integrating different
groups of indicators into a unified system of strategic analysis [4].

The growing importance of intangible assets, customer capital, digital platforms,
brand value, and enterprise information resources also necessitates a revision of
traditional assessment methods. A modern system for evaluating effectiveness should
consider not only achieved economic results but also the quality of marketing
processes, the level of an enterprise's digital maturity, the speed of adaptation to
changes in the market environment, the innovativeness of marketing decisions, the
effectiveness of customer relationship management, and the enterprise's ability to build
sustainable competitive advantages in the long term [5].

Therefore, the study of approaches to assessing the effectiveness of strategic
marketing management is relevant from both theoretical and practical perspectives. Its
findings will contribute to the improvement of the methodological framework for
strategic marketing management, the development of comprehensive models for
evaluating marketing effectiveness, and the enhancement of the validity of managerial
decision-making under conditions of an unstable market environment. It is precisely
the need to integrate financial, market, process, customer, and digital indicators into a
unified assessment system that determines both the relevance and the practical
significance of this research.

The effectiveness of a marketing strategy depends not only on its quality but also
on an enterprise's ability to ensure its successful implementation. Therefore, it is
necessary to establish an appropriate organizational mechanism. Its main components
should include:

e information support;
strategic marketing analysis;
goal setting;
selection of strategic alternatives;
development of a marketing strategy;
resource planning;
implementation of marketing programs;
performance monitoring;
control of deviations;

e adjustment of strategic decisions.

Information support is the fundamental prerequisite for the functioning of the entire
system. An enterprise should have access to information on the market, competitors,
consumers, its own performance, and marketing expenditures.

Strategic marketing analysis transforms information into knowledge required for

172



MARKETING
SYNERGY OF SCIENCE AND TECHNOLOGY: CURRENT STATE, CHALLENGES, AND
PROSPECTS

managerial decision-making. Based on the results of the analysis, problems,
opportunities, and risks are identified.

The next component is the system of strategic objectives. It should be specific,
measurable, and directly linked to the economic performance of the enterprise.

For example, the strategic objective "to improve the effectiveness of marketing
activities" 1is insufficiently specific. It should be transformed into a system of
measurable indicators, including an increase in market share, improvement of the
customer retention rate, growth in Return on Marketing Investment (ROMI), an
increase in the average transaction value, a reduction in customer acquisition cost, and
an increase in repeat purchases.

Thus, strategic marketing objectives should be translated into a system of
quantitative indicators.

Control is an essential element of strategic management, as it makes it possible to
determine the extent to which actual performance corresponds to strategic objectives.

To assess effectiveness, it is advisable to use a Key Performance Indicator (KPI)
system that should encompass not only financial outcomes but also market- and
customer-related indicators.

The main groups of indicators include:

Financial indicators:

e revenue growth;
profit generated by marketing activities;
return on marketing investment;

Return on Marketing Investment (ROMI);
marketing expenditures as a share of the enterprise's total costs.
Market indicators:

market share;

sales growth rate;

number of new customers;

the enterprise's competitive position;
target market coverage.

Customer-related indicators:

customer satisfaction;

customer loyalty;

retention rate;

customer lifetime value (CLV);

frequency of repeat purchases;

average customer relationship duration.
Digital indicators:

e conversion rate;

e customer acquisition cost (CAC);

e engagement rate;

e website traffic;
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e share of organic traffic;

o cffectiveness of digital marketing channels.

Assessment should be carried out not only on the basis of absolute values but also
by analysing performance over time and through comparison with competitors or
predefined target values.

The application of the cause-and-effect analysis principle is also important. For
example, an increase in sales does not necessarily indicate the effectiveness of a
marketing strategy if it has been driven by external factors. Similarly, a decline in sales
is not always the result of ineffective marketing. Therefore, the assessment system
should take into account the context in which the enterprise operates.

Based on the conducted research, a structural and logical model of strategic
marketing management of an enterprise can be proposed. The model provides for the
interaction of six functional blocks (Table 1).

Table 1
Structural and Logical Model of Strategic Marketing Management of an Enterprise
Functional Block Tasks Performed within the Functional Block
Information and | Collection, systematization, and analysis of information on the
Analytical external and internal environment.
Strategic Diagnosis | Identification of the enterprise's strengths and weaknesses,
opportunities and threats, competitive position, market
potential, and risks.

Strategic Choice Identification of target market segments, competitive
positioning, and priority directions for marketing
development.

Strategic Planning | Formulation of marketing objectives, strategies, and a set of
programs for their implementation.

Implementation Execution of product, pricing, distribution, and marketing
communication strategies.

Control and | Monitoring of Key Performance Indicators (KPIs), evaluation

Adaptation of performance, analysis of deviations, and adjustment of

strategic decisions.

A distinctive feature of the proposed model is that adaptation is integrated
throughout the entire management process. This means that the strategic management
system should be capable of responding to changes not only after the completion of the
strategic cycle but also at any stage of its implementation.

O. Hromova, in her study of the enterprise strategic marketing management system,
emphasizes the interrelationship between marketing strategy, competitive advantages,
consumers, and the overall management system [5]. This makes it possible to conclude
that strategic marketing management should be integrated into the overall enterprise
management system.
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Accordingly, an effective strategic marketing management system should be based
on the following principles:

The principle of systemicity involves establishing strategic marketing management
as an integrated system of interconnected analytical, planning, organizational,
communication, and control processes. Its implementation ensures the synchronization
of marketing decisions across all functional areas of the enterprise and prevents the
fragmented use of individual marketing tools.

The principle of customer value orientation involves developing a marketing
strategy around the creation, delivery, and retention of value for identified target
customer groups. Unlike an approach focused solely on sales volume, this principle
requires consideration of the entire customer journey-from identifying customer needs
to repeat purchases, customer loyalty, and long-term relationships.

The principle of synchronization requires aligning the marketing strategy with the
overall development strategy of the enterprise, its resource capabilities, and its market
positioning prospects. The implementation of this principle ensures the consistency of
marketing objectives and decisions with the enterprise's financial, production, logistics,
human resource, and innovation priorities.

The principle of adaptability directs the marketing management system not only
toward responding to changes that have already occurred but also toward the early
identification of potential market transformations. Its implementation involves
continuous environmental monitoring, scenario forecasting, and the availability of
alternative marketing decisions that can be rapidly activated when business conditions
change.

The principle of evidence-based marketing decision-making requires that strategic
decisions be developed on the basis of verified data concerning the market,
competitors, consumers, marketing performance, and potential risks. This principle
implies a transition from intuitive management to the application of marketing
analytics, forecasting, modelling, and the evaluation of multiple alternatives before
selecting a strategic decision.

The principle of resource concentration requires the prioritization of limited
financial, human, informational, and technological resources toward marketing
activities capable of generating the greatest strategic impact. Resources should not be
distributed proportionally across all marketing activities but rather according to their
contribution to the achievement of the enterprise's strategic objectives.

The principle of integration involves combining digital customer interaction
channels, information systems, and analytical technologies into a unified strategic
marketing management system. The application of CRM systems, Business
Intelligence (BI), web analytics, artificial intelligence, and automated systems should
ensure the transformation of large volumes of data into timely managerial decisions.

The principle of innovativeness implies directing innovation activities not toward
the implementation of technologies for their own sake but toward the creation of new
customer and competitive value. Innovative marketing decisions should be evaluated
in terms of their impact on market positioning, customer experience, business process
efficiency, and long-term competitiveness.
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The principle of continuity provides for the functioning of strategic marketing
management as a continuous cycle of "analysis — goal setting — selection —
implementation — evaluation — adjustment." The results of each management cycle
should serve as the information base for the subsequent strategic cycle, ensuring the
accumulation of managerial experience and the continuous improvement of the
enterprise's marketing system;

The principle of measurability involves transforming strategic marketing
objectives into a system of specific indicators that make it possible to assess the extent
to which these objectives have been achieved. The system of indicators should
encompass financial, market, customer, and digital performance measures, thereby
enabling the assessment not only of the implementation of marketing activities but also
of their actual contribution to the achievement of the enterprise's strategic objectives.

The implementation of strategic marketing management enables an enterprise to
move from the fragmented use of marketing tools to an integrated system of managing
market behaviour.

The practical effects of this transition are manifested in several ways:

the enterprise gains the opportunity to allocate marketing resources more
effectively. Instead of financing a large number of uncoordinated activities, resources
are concentrated on strategically important market segments and distribution channels;

greater alignment is achieved between marketing decisions and the overall
objectives of the enterprise. Marketing is no longer perceived merely as a cost centre
but becomes a functional mechanism for generating revenue and creating competitive
value;

the enterprise's ability to adapt to change is strengthened. Continuous
environmental monitoring and the application of a scenario-based approach enable a
faster response to emerging risks and opportunities;

the customer orientation of the enterprise is enhanced. The strategic approach
requires consideration not of individual transactions but of the entire customer life
cycle;

digitalization improves the validity of managerial decision-making. Data on
customer behaviour can be used not only to evaluate completed marketing campaigns
but also to forecast future performance.

Thus, strategic marketing management serves as an instrument for ensuring the
long-term competitiveness of an enterprise.

Under modern conditions, the strategic marketing management of an enterprise
should be regarded as a systematic, continuous, and adaptive process aimed at creating
long-term competitive advantages through the alignment of enterprise resources,
customer needs, and market opportunities.

Unlike operational marketing management, the strategic approach focuses on
identifying promising directions for development, selecting target markets,
establishing a competitive position, allocating marketing resources, and ensuring long-
term market sustainability.

It has been demonstrated that an effective strategic management system should
comprise information and analytical, diagnostic, strategic, planning, implementation,
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and control components. These components should operate in a cyclical manner,
supported by continuous feedback and the possibility of adjusting strategic decisions.

Digitalization has a significant impact on the transformation of strategic marketing.
The use of CRM systems, Business Intelligence (BI), web analytics, artificial
intelligence, marketing automation, and predictive analytics creates opportunities to
improve the validity of marketing decisions and facilitates the transition to data-driven
management.

Within the context of the Ukrainian economy, the adaptability of a marketing
strategy is of particular importance. Military risks, changes in consumer behaviour, and
the transformation of logistics systems and markets necessitate the application of a
scenario-based approach and continuous monitoring of the external environment.

Therefore, strategic marketing management should be regarded not as a separate
function of the marketing department but as an integrated system for managing the
market behaviour of an enterprise. Its effectiveness is determined by the enterprise's
ability to identify environmental changes in a timely manner, transform information
into strategic decisions, concentrate resources on promising areas, and ensure the
continuous adaptation of its marketing strategy.
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Marketing strategy has been among the most intensively cultivated fields in
management scholarship for more than half a century, and the volume of work
published under its heading continues to grow. Yet the field displays an unusual
asymmetry. Publication output has never been greater, while the confidence with which
the discipline can answer elementary strategic questions has, if anything, weakened.
Which channels generate incremental rather than merely attributed revenue? How
should a communications budget be divided? What positioning is defensible when the
interface between a brand and its market is an algorithm rather than a page?
Practitioners increasingly report that academic marketing offers limited guidance on
the decisions that consume their attention, while academics observe that practice has
moved into territory for which no validated theory exists.

This paper argues that the apparent crisis is more accurately described as a
dislocation. The problems now visible in research on marketing strategies are not, in
the main, failures of diligence or of statistical technique; they are the predictable
consequence of a rapid change in the object of study itself. Between approximately
2020 and 2026 the mechanisms by which firms reach, persuade and retain customers
were substantially re-engineered: by artificial intelligence in both its analytical and its
generative forms, by repeated reconfiguration of the digital identity infrastructure on
which measurement had depended, and by the partial displacement of link-based
retrieval by generative answer systems. Research instruments calibrated to the earlier
environment continue to be applied to the present one, and much of what the literature
experiences as a problem is the residue of that mismatch.

The aim of the study is accordingly twofold: to systematise the principal constraints
now bearing on research into marketing strategies, and to identify the directions along
which the field may develop most productively. The paper is a conceptual synthesis. It
draws on peer-reviewed literature published between 2019 and 2026 and triangulates
it against current survey and clickstream evidence, since several of the phenomena at
issue are documented in practitioner data years before they appear in refereed journals.
That reliance on non-academic sources is deliberate and is itself part of the argument,
because the publication lag characteristic of the discipline is one of the mechanisms
producing the dislocation described here. Section 2 characterises the change in the
object of inquiry, Section 3 sets out five problems that follow from it, Section 4
identifies the corresponding prospects, and Section 5 concludes.

The canonical formulation of marketing strategy - segmentation, targeting and
positioning, executed through a controllable marketing mix - presupposes that the firm
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selects a segment, formulates a proposition, and delivers it through channels whose
behaviour, while imperfectly predictable, is stable enough to be modelled. Strategy so
conceived is a problem of choice under uncertainty, and the research programme built
upon it is largely concerned with identifying which choices accompany superior
performance.

Artificial intelligence was initially assimilated to this framework as an instrument.
Huang and Rust [1] offered what remains the most influential formalisation of that
assimilation, distinguishing mechanical Al, which automates repetitive functions, from
thinking Al, which supports data-driven decisions, and feeling Al, which interprets
emotion and interaction; each type is then mapped onto the successive stages of
marketing research, strategy and action. The framework's durability rests on its refusal
to treat Al as monolithic. What it does not anticipate - and could not reasonably have
been expected to anticipate - is that Al would cease to be an instrument deployed within
the strategy process and would instead become a constituent of the environment in
which strategy is formed. That transition has occurred along three distinct loci, worth
separating because each generates a different research problem.

The first is the discovery layer, the mechanism through which latent demand is
expressed and intercepted. Clickstream evidence indicates that approximately 68% of
searches on the dominant search engine concluded without a click to an external
destination in 2026, against roughly 45% a decade earlier; on desktop only 20.4% of
searches produce any external click [2]. Al-generated summaries now appear on more
than a fifth of searches, and independent measurement finds users click through on 8%
of searches when such a summary is present against 15% when it is not; within
Google's Al Mode the referral rate falls to between 1.6% and 2.5% of queries, against
17-19% for conventional results [2]. Visibility is therefore ceasing to be a property of
position within a ranked list and becoming a property of citation within a synthesised
answer. Aggarwal et al. [3] demonstrate that this property is systematically
optimisable, reporting visibility gains of up to 40% from structured adaptation of
source content, and thereby establish generative engine optimisation as a legitimate
object of strategic analysis rather than a practitioner fashion.

The second locus is the measurement layer. Between 2020 and 2024 an entire
literature, academic and applied alike, was built on the assumption that third-party
cookies would be withdrawn from the dominant browser and replaced by a privacy-
preserving successor. In April 2025 that plan was abandoned: the vendor confirmed it
would neither deprecate third-party cookies nor introduce the announced user-choice
prompt, and the principal Privacy Sandbox interfaces were subsequently retired
following low adoption [4]. The outcome is neither the former regime nor the
anticipated replacement, but a permanently fragmented one in which one major
browser permits third-party cookies while the remainder restrict them. Identity
resolution, remarketing and attribution consequently operate on incomplete, browser-
dependent data, and measurement has shifted from user-level observation toward
modelled and aggregated estimates [4].

The third locus is the production layer. Grewal et al. [5] distinguish generative from
analytical Al and organise implementation along two dimensions - the specificity of
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the input, general or custom, and the level of human augmentation, low or high -
yielding four quadrants with distinct cost, speed and risk profiles. The framework is
valuable precisely because it resists the assumption that more automation is uniformly
better. The same authors report evidence complicating any simple efficiency narrative:
in one study human-created advertisements generated 9.5 times as many leads as
generative-Al-created ones despite the latter achieving higher click-through rates,
while 68% of experiment participants given generative writing tools submitted the
model's initial output unedited, with no observed correlation between editing effort and
outcome quality [5]. Efficiency and effectiveness have come apart, and the metrics
cheapest to collect are those that conceal the divergence.

Terms central to the field - digital marketing capability, AI marketing,
personalisation, marketing agility - are used with insufficient definitional discipline.
The bibliometric analysis by Koubaa El Euch and Ben Said [6], covering 1,100 articles
indexed in Scopus and Web of Science, maps a field in which the typology of Al tools
used in strategic marketing is still being established rather than applied. The systematic
review by Elkhoudary et al. [7], which examined 38 studies published between 2015
and 2025 under PRISMA protocol and synthesised them through the TCCM
framework, reaches a compatible conclusion from the opposite direction: the resource-
based and dynamic capabilities perspectives dominate, yet both underemphasise
entrepreneurial intentionality in resource-constrained settings.

A construct whose operationalisation varies across studies cannot support
cumulative meta-analysis, because the reported effect sizes are not commensurable. A
subtler difficulty is referential drift. The phrase "Al in marketing" denoted propensity
modelling and recommendation in 2019; by 2026 it denotes autonomous content
generation, agentic media buying and conversational interfaces, so comparing studies
published under that heading compares different phenomena. The instability sits at the
level of the construct, not the estimator, and no refinement of technique will repair it.

A related difficulty concerns the dependent variable. Most empirical work on
digital marketing capability relies on perceptual, self-reported measures of firm
performance from a single informant, which introduces common-method variance and
invites retrospective rationalisation. The obvious remedy - objective performance data
- has become harder rather than easier to apply, because the attribution infrastructure
from which it would be drawn is itself unstable [4]. Multi-touch attribution, which
presupposes an observable cross-site journey, now yields estimates whose bias varies
by browser and jurisdiction, while platform-reported conversion figures increasingly
rest on modelled rather than observed events, and the modelling is proprietary.

This matters because substantial resources are committed on the basis of these
signals. Gartner's 2026 survey of 401 chief marketing officers, conducted between
January and March 2026 across North America, the United Kingdom and Europe,
records total marketing budgets at 7.8% of company revenue, of which 15.3% is
allocated to artificial intelligence, rising to 21.3% among organisations that assess
themselves as Al-ready [8]. Allocation decisions of that magnitude are being taken
with instruments whose validity has declined, and the literature has not yet supplied a
replacement.
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Hidayat et al. [9] provide a field-specific diagnosis of the reproducibility
difficulties affecting marketing research, identifying selective reporting, hypothesising
after results are known, and analytical flexibility exploited in pursuit of statistical
significance, compounded by publication bias against null results, limited data sharing,
and reliance on small or non-representative student samples. Deer et al. [10] set out the
corresponding open science programme - preregistration, transparent reporting, and the
sharing of data and code - and emphasise that it succeeds only through coordinated
action by authors, journals, institutions and funding agencies. The remedies are not
novel; their uneven adoption is itself the diagnostic finding.

A second and less discussed limitation is methodological homogeneity. Elkhoudary
et al. [7] observe that the field relies overwhelmingly on cross-sectional surveys
analysed with partial least squares structural equation modelling or regression, and that
longitudinal research remains scarce. Given that capability development is a process
unfolding over time, this is a serious constraint: a cross-sectional design can establish
covariation between a capability score and a performance score, but cannot identify the
process that produced either, nor exclude the reverse-causal reading in which high-
performing firms are simply those able to afford capability investment. Where the
underlying technology changes annually, such estimates also have a short shelf life.

The evidence base is narrower than the generality of its conclusions implies.
Elkhoudary et al. [7] find the literature geographically concentrated in East Asia and
Europe, with sparse representation of other regions despite active national
digitalisation strategies there. The industry evidence carries a complementary bias: the
Gartner respondents are drawn overwhelmingly from organisations with annual
revenue above one billion United States dollars [8]. Conclusions about Al readiness
derived from such a sample generalise poorly to small and medium-sized enterprises,
which constitute the great majority of firms and face qualitatively different constraints
- not merely less budget, but the absence of specialised analytical functions, of first-
party data of usable scale, and of bargaining power with platforms. Theory built on
large-firm evidence is thus applied prescriptively where its boundary conditions do not
hold, since advice to build proprietary data infrastructure or custom models
presupposes resources most firms do not command.

A final difficulty concerns the epistemic status of the forecasts research
increasingly adopts as premises. In February 2024 a widely cited prediction held that
traditional search engine volume would fall by 25% by 2026 as users migrated to Al
chatbots and virtual agents [11]; informed commentary at the time cautioned that this
was a forecast rather than a finding [12]. The 2026 evidence is genuinely ambiguous
rather than simply confirmatory or disconfirmatory. Zero-click rates did rise steeply
and the value of an organic ranking position did decline [2], yet the same period saw
record search advertising revenue - 56.6 billion United States dollars in the third quarter
of 2025 alone - attributed in part to Al features expanding the total volume of queries
[2]. Displacement and expansion occurred simultaneously.

Both the disruption thesis and the continuity thesis can therefore be supported by
selective citation, and the failure is instructive. What proved unreliable was not the
direction of the trend but the linear extrapolation of a single indicator in a system where
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several mechanisms operate at once. Research adopting practitioner forecasts as
premises inherits their fragility without the hedging that accompanied them, and risks
obsolescence at publication. Table 1 summarises the divergence between the
conditions assumed by prevailing designs and those documented for 2026.

Table 1.
Divergence between the strategic environment and prevailing research designs

Dimension Condition assumed by Condition documented for Source

prevailing research 2026

designs
Demand Ranked lists of links; 68% of searches end without an [2]
discovery visibility is a function of external click; Al Mode referral

position 1.6-2.5%
Identity and Cross-site identifiers, Cookies retained in Chrome, [4]
tracking succeeded in orderly restricted elsewhere; Privacy

fashion by a privacy- Sandbox interfaces retired

preserving alternative
Creative Human-authored assets; Generative output at near-zero [5]
production output volume constrained | marginal cost; efficiency

by cost decoupled from effectiveness
Effect Attribution recoverable Fragmented, browser-dependent [4]
measurement from platform-reported data | data; measurement modelled or

aggregated, not user-level

Organisational | Adoption modelled as a 70% aspire to Al leadership [8]
capability binary or unidimensional while 30% assess themselves as

variable ready

Source of the table: author's development based on [2], [4], [5], [8]

The most immediately available advance is to abandon the treatment of artificial
intelligence as a single independent variable. Both leading frameworks already supply
the necessary decomposition: the mechanical-thinking-feeling typology [1] partitions
Al by the nature of the task, while the input-specificity and human-augmentation
dimensions [5] partition it by the configuration of its deployment. Combined, they
define a design space in which a firm's Al posture is a portfolio position rather than an
adoption dummy, and in which propositions become testable - whether returns to
customisation are conditional on the breadth of information required and on the cost of
error [5], whether feeling Al applications exhibit different performance elasticities
from mechanical ones, whether portfolio balance rather than size predicts performance.
The prerequisite is a validated instrument for portfolio composition - unglamorous
work, but precisely the contribution the field lacks.

Since no single measurement technology now yields an unbiased estimate of
marketing effect, the credible path is triangulation: geographic and holdout
experiments to establish incrementality, econometric mix models to allocate effect
across channels over longer horizons, and first-party data with server-side collection
where individual-level personalisation is required. Each carries known weaknesses -
experiments are costly and limited in the cells they support, mix models are sensitive
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to specification and collinear media plans, first-party data is unrepresentative of non-
customers. The opportunity lies not in advocating any one of them but in specifying
when their estimates converge and diagnosing divergence when they do not - a
genuinely academic contribution, since practitioners possess the data but rarely the
identification strategy or the incentive to publish disconfirming comparisons.

If a growing share of demand is resolved inside a generative answer rather than on
a destination page, share of citation becomes a strategically meaningful construct,
analogous to share of voice but computed over model outputs rather than media
inventory. Aggarwal et al. [3] establish that it is manipulable; what remains open is
whether it is consequential - whether citation share translates into preference and
choice, or only into awareness. The evidence on referral quality is suggestive but not
causal: sessions originating from conversational assistants show markedly longer
duration and higher conversion than search-originated sessions [2], a pattern equally
consistent with selection on intent as with any property of the channel. Disentangling
selection from treatment is a classic problem of marketing science, and would convert
a practitioner heuristic into knowledge.

The finding that a majority of participants submit generative output unedited, and
that editing effort bears no observed relation to outcome quality [5], indicates that the
binding constraint on value capture is organisational rather than technical. Survey
evidence points the same way. Seventy per cent of marketing leaders regard leadership
in Al as a critical strategic goal, and the same proportion acknowledge that their
internal processes are not mature enough to support it; only 30% assess their
organisation as Al-ready, while 56% report insufficient budget and 54% insufficient
resources to deliver the strategy set for 2026 [8]. Figure 1 presents these proportions
together.

View Aleadershi o - I 7
critical strategic goal
Acknowledge immoture nter! I 7
processes for Al
R e asceey I >
deliver the 2026 strategy
resources
Assess their organisation as _ 30%
mature / Al-ready
0 25 50 75 100

Share of surveyed CMOs and marketing leaders, %

Figure 1. The aspiration-readiness gap in Al-enabled marketing strategy
Source of the figure: author's development based on [8]

The distance between the first and last bars is the interesting quantity: aspiration
exceeds readiness by more than two to one, and the deficit is attributed to process rather
than to technology. Research on the design of human-Al workflows - where review is
inserted, how accountability is allocated when an autonomous system errs, what
governance applies to customer-facing generation - therefore addresses the actual
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bottleneck, and is amenable to the process-tracing designs the field currently
underuses.

The remaining prospects are structural. Adoption of open science practices -
preregistration, data and code sharing, published replications - would raise the
evidentiary value of the field's output at modest cost [10]. Diversification toward
longitudinal case studies, action research within digital incubators, and comparative
regional analysis would allow capability development to be studied as the process it is
rather than inferred from one cross-section [7]. Extending the evidence base to small
and medium-sized enterprises and to emerging economies would improve external
validity while offering a theoretical dividend: resource constraint makes visible the
capability trade-offs that abundance conceals. Table 2 sets out the resulting agenda.

Table 2.

A research agenda for marketing strategy under algorithmic mediation

Problem

Research question

Design best suited to it

Construct instability

How should an Al capability portfolio

be operationalised to keep estimates
commensurable?

Instrument development;
measurement invariance tests

Measurement
fragmentation

When do experimental, econometric
and platform estimates of one effect
converge?

Paired geo-experiments and mix
models on shared data

Displacement of

Does citation share in generative

Field experiments; choice

discovery answers drive choice, or only modelling with citation exposure
awareness?

Human-AlI Which workflow configurations Longitudinal firm-level and

configuration convert generative efficiency into process research
effectiveness?

Contextual How do capability-performance Comparative case research in

narrowness relations differ under resource SMEs and emerging economies
constraint?

Reproducibility Which core findings survive direct Preregistered multi-site

replication under preregistration? replications with open data

Source of the table: author's development

Research on marketing strategies is not in crisis in the sense of having exhausted
its subject matter or lost its methods. It is dislocated: the object it studies has been
reconstituted faster than the instruments used to study it have been recalibrated. The
three loci of that reconstitution - the discovery layer, where visibility is migrating from
ranked position to citation within synthesised answers; the measurement layer, where
the identity infrastructure underpinning attribution has fragmented rather than been
cleanly replaced; and the production layer, where the marginal cost of creative output
has collapsed while its effectiveness has not - account for most of the difficulties
catalogued above. Five follow in particular. Central constructs are unstable in
operationalisation and drift in reference, which prevents cumulation. The dependent
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variable has become harder to measure precisely as the sums allocated on its basis have
grown. Methodological homogeneity leaves the field poorly equipped to study an
inherently processual phenomenon, while reproducibility practices remain unevenly
adopted. The evidence base is narrow geographically and skewed toward large firms,
yet its conclusions are stated generally. And practitioner forecasts are imported as
premises without their attached uncertainty, as the gap between the 2024 prediction of
a 25% contraction in search volume and the ambiguous 2026 outcome illustrates.

The corresponding prospects are not speculative. Reconceiving artificial
intelligence as a capability portfolio, using decompositions the literature already
contains, would restore commensurability across studies. Treating the convergence and
divergence of experimental, econometric and platform-reported estimates as itself a
research object would address the measurement deficit with methods the field already
possesses. Establishing whether citation share in generative answers is consequential
for choice, rather than merely manipulable, would convert a practitioner heuristic into
knowledge. Taking human-Al workflow configuration as the unit of analysis would
target the organisational constraint the survey evidence identifies as binding, and
methodological and contextual diversification would improve both internal and
external validity.

A common thread runs through these proposals: in each case the move is away
from asking whether a technology improves performance and toward asking under
what configuration, in what context, and measured how. Questions of the first kind
have generated a large literature of limited cumulative value; those of the second are
harder to answer but are precisely where academic research retains a comparative
advantage over practice. The dislocation described here is, on this reading, less a threat
to the field than an unusually clear specification of the work before it.
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Abstract:

Muhammad Fuzuli, one of the most brilliant figures of Eastern literature, was a
great thinker who explored the depths of love, wisdom, and the spiritual world of
human beings. Fuzuli’s poetry is a treasure that inspires reflection, enriches the soul,
and encourages readers to seek truth.

Keywords: Fuzuli, poet, Divan, ghazal, love.

Fuzuli, who created immortal examples of Azerbaijani poetry, loved his native
language with deep devotion and considered it an honor to produce beautiful works in
this language. At the same time, he did not remain indifferent to Arabic and Persian.
He also composed works in various literary genres in these languages that stood on the
same artistic level as the masterpieces created by Arab and Persian poets. For this very
reason, in his Persian Divan, he proudly refers to his literary activity in three languages
and states that:

I have spread a splendid table of words for all people of the world,
And upon it I have arranged every kind of delight, each more pleasing than the last.

Should any guest come to my table, I shall feel no embarrassment;
It matters not whether the visitor is a Turk, an Arab, or a Persian.

Whoever comes may take whatever his heart desires;
My bounty is inexhaustible, and nothing from my table shall ever diminish.

Fuzuli also produced a Divan in Persian comparable in scope to the Divan he wrote
in his native Azerbaijani language. The progressive ideas advanced in the poet’s
renowned works, his humanism, and his protests against medieval despotism, feudal
oppression, and social backwardness are expressed with remarkable clarity in these
lyrical poems as well. The theme of love occupies a central place in Fuzuli’s Persian
ghazals. While adhering to the conventions of the ghazal genre, the poet primarily
celebrates love for humanity and genuine human affection. At the same time, he often
uses individual couplets to express his attitude toward the social and political events of
his era. However, Fuzuli’s concept of love cannot be reduced to ordinary romantic
affection. As in the ghazals he wrote in his native language, his understanding of love
1s much broader and serves as the principal force expressing his entire spiritual world.
Fuzuli speaks of beauty, beloved individuals, friendship, companionship, family, the
beauty of nature, and even the divine through the language of love, striving to convey
his sincere emotions in the voice of a lover. Having deeply observed human beauty and
its many manifestations, and having portrayed them with profound devotion, the poet’s
works also reveal a deep sense of sorrow and suffering:
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Between  two  braids, your face creates a day of judgment;
Between two nights, the sun itself takes up residence.

My heart has devoted  my life to  your twin lips;
How can a single soul suffice for two beloved treasures?

Neither  was  union  granted, nor was the promise fulfilled;
Yet that rose-like beauty still reproaches me, calling me “ill-fated” and “pessimistic.”

As can be seen from the poem beginning with these lines, the poet, while depicting
the beauty of his beloved through original and imaginative expressions, frequently
speaks of tears, sighs, and lamentations. At times, he also voices the sufferings of this
painful world through sorrowful verses. This sadness stems, above all, from the
impressions he received from the environment in which he lived and from the hardships
he personally experienced. In the preface to this Divan, Fuzuli describes the condition
of the country where he lived as follows: “The place where I was born and lived is
Arab Iraq, a land distant from the shadow of sovereign rulers and left in ruins because
of the ignorance of its inhabitants. It is a garden whose graceful cypresses are the
storms of the scorching desert wind, and whose unopened buds are the domes of the
graves of oppressed martyrs. It is an assembly of pleasure where the wine is the blood
of torn livers and the melodies are the lamentations of wandering strangers. Neither
has a breeze of comfort blown across its grief-laden deserts, nor has a cloud of hope
appeared over its calamity-filled plains to settle the dust of sorrow. In such a garden of
suffering, how can the bud of the heart blossom, and what song can the nightingale of
the soul sing?” It is clear that a poet living in a land devoid of peace, joy, and prosperity
could not help but feel sorrow. This is not merely personal grief; it is the profound
sorrow of a socially conscious citizen, a sentiment that finds vivid expression
throughout the works of the great master. Fuzuli even regarded it as an act of courage
for those living almost as captives in such a land—deprived of comfort and yearning
for happiness—to think about heroism and noble deeds. For this reason, the theme of
sorrow remains a constant and unmistakable presence in all of his writings.

Layla and Majnun represents the highest peak of Fuzuli’s literary TBopuectBo. This
theme, which became widely popular among the peoples of the East, has a long and
ancient history. Existing in Arabic oral literature since ancient times, it was first
transformed into an epic poem in 1188 by Nizami Ganjavi. Later, dozens of Eastern
poets turned to the same subject. Layla and Majnun also became one of the most
beloved themes in Turkish literature, and beginning in the fifteenth century, numerous
works bearing this title were written in the Turkish language. Among them, the poem
by Fuzuli achieved the greatest fame and was immortalized as a rare masterpiece of
literary art.

Fuzuli treated this theme, which was exceptionally well suited to his sensitive
artistic nature, in a manner distinct from his predecessors. He enriched the work by
adding numerous new episodes as well as legends related to the story that were
widespread in Turkish folk literature. In doing so, Fuzuli created an immortal literary
monument that glorifies the spiritual greatness of humanity, the sublimity of human
beauty, and the power of love. In this work, which affirms the moral triumph of pure
and sincere love, the poet also addresses a number of social issues. He discusses such
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themes as freedom in love, equality in the realm of affection, respect for human dignity,
loyalty, faithfulness, self-sacrifice, and steadfastness. The poem also provides
considerable space for Fuzuli’s philosophical and mystical reflections. These ideas,
too, are artistically expressed through their connection with the highest emotions of the
human heart. Furthermore, the poet approaches the relationship between humanity and
nature from the same perspective. The poem skillfully integrates the suffering of people
endowed with wisdom, talent, and virtue, as well as protests against the seemingly
insurmountable obstacles that stand in the way of noble and sacred aspirations, linking
these concerns organically to the central theme of the work.

One of the most striking issues addressed in the poem is a protest against the lack
of rights and the subordinate, almost enslaved, position of women in the Middle Ages.
Let us consider the following lines spoken by the female protagonist, Layla: In this
work, Fuzuli raises his voice against the social restrictions imposed on women and
draws attention to their deprived status. Through Layla’s words, the poet expresses not
only the personal suffering of a young woman in love but also the broader injustice
experienced by women in the society of his time. Thus, the theme of love in the poem
is closely intertwined with ideas of human dignity, personal freedom, and social
equality. The following lines, spoken by Layla, clearly illustrate this concern:

I am a precious jewel,  while others are the  buyers;
The marketplace is not within my control.

When fate placed me up for auction,
I knew not who was selling me, nor who was buying me.

Had 1 possessed even a measure of choice,

None but you would have been my beloved.

In the history of Azerbaijani literature written in the native language, Fuzuli was
among the first authors to create notable examples of artistic prose. In his literary letter
entitled Shikayatnama (The Complaint), addressed to Suleiman the Magnificent, he
criticizes the bribery, corruption, and bureaucratic delays that prevailed in the waqf
(religious endowment) administrations of his time. In this work, Fuzuli boldly exposes
how funds that should have belonged to the public were misappropriated by officials
and denounces the arbitrariness and lawlessness that characterized the administration.
At the same time, he strongly protests against society’s failure to recognize and
appreciate talented individuals. Reflecting the injustices of his age, the work continues
to be admired for its artistic value, sharp logic, and the poet’s masterful use of literary
generalization. For this reason, Shikayatnama has not lost its significance even today.
Its famous words have become proverbial:

The phrase, “I presented the decree, but they paid no attention, saying it was of no
benefit,” has preserved its practical significance and continues to be used as a proverb-
like expression to this day. Another important prose work by Muhammad Fuzuli is
Rind and Zahid (Rindi-Zahid), written in Persian. This work is an extensive narrative
constructed in the form of a dialogue. Throughout the text, social, political, and moral
issues are discussed through conversations between a father, Zahid, and his son, Rind.
Zahid represents conservatism and hypocritical religiosity, whereas Rind symbolizes a
person who loves life, beauty, and freedom of thought. The father offers his son advice
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on various subjects, including education, scholarship, craftsmanship, marriage, service
at court, trade, and agriculture. However, Rind challenges his father's views and
presents opposing arguments. While Zahid regards music and the arts as sinful or
heretical, Rind seeks to demonstrate that they embody beauty and truth. The central
debate of the work revolves around the concepts of Sharia (religious law) and Tariga
(the mystical path), making the text not only a literary dialogue but also a philosophical
and intellectual discussion of the religious, ethical, and social questions of its time.
Through this work, Fuzuli explores the conflict between dogmatism and free thought,
between outward religiosity and inner spiritual truth, presenting ideas that remain
relevant far beyond the historical context in which the work was written.

Muhammad Fuzuli demonstrates that these two opposing viewpoints can be
reconciled through certain reforms and mutual understanding. In general, the poet
refrains from openly declaring his own position, instead leaving the reader to draw
conclusions independently. In his work Health and Iliness (Sahhat va Moraz), Fuzuli
records the medical concepts and theories of his time and provides an excellent
example of presenting scientific ideas in a literary form. The work reveals that the poet
believed in the existence of the soul. He explains that the soul originates in the divine
realm (Lahut), passes through the spiritual realm (Jabarut), and eventually enters the
earthly world (Nasut), where it becomes united with the human body. At the same time,
Fuzuli discusses the functions of various bodily organs and explains how the harmony
and interaction among them are established through human temperament. According
to the author, health arises from the balance and coordination of these bodily elements.
Conversely, when conflicts and imbalances emerge among the organs, illness develops.
The work therefore examines not only the causes of disease but also the methods of
combating and treating such disorders. By combining philosophical, spiritual, and
medical concepts within a literary framework, Fuzuli created a unique work that
reflects both the scientific knowledge and the intellectual outlook of his era while
demonstrating the close relationship between literature and learning in medieval
Eastern culture.

The second part of the work is devoted to the description of the human body and
outward appearance. Whereas in the discussion of the internal organs the brain is
portrayed as a fortress and associated with such qualities as joy, sorrow, fear, courage,
passion, love, and beauty, this section focuses on the external organs and physical
features of the human being. What is particularly noteworthy is that, in describing these
bodily features, Muhammad Fuzuli makes extensive use of the poetic devices that
characterize his poetry and serve to celebrate human beauty. As a result, the work
combines scientific and anatomical observations with literary artistry, transforming a
scholarly subject into an aesthetically engaging narrative. Although numerous terms
and concepts related to the Sufi path (7ariga) are employed throughout this section,
the author's primary attention remains focused on issues associated with Sharia
(Islamic religious law). Thus, the work reflects a synthesis of medical knowledge,
religious thought, philosophical reflection, and literary expression, demonstrating
Fuzuli’s ability to unite diverse fields of knowledge within a single artistic framework.
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In his Arabic-language work Matla * al-I tigad (The Dawn of Belief), Muhammad
Fuzuli deals primarily with philosophical and theological issues. The work briefly
addresses such subjects as knowledge and learning, their evaluation by religion as well
as by various philosophical schools, the creation of the universe, the origins of
existence, and the views of Greek philosophers concerning these matters. The treatise
also discusses the existence of God and His attributes, the concept of prophethood, and
the opinions of both Eastern and Western philosophers on these subjects. Other
important themes include the problem of good and evil, the Day of Resurrection, divine
judgment, accountability, the end of the world, and beliefs concerning the weighing of
human sins and virtues. Whenever appropriate, Fuzuli presents the arguments of
opposing viewpoints, including those of philosophers, legal scholars, followers of
religious law (Sharia), adherents of mystical paths (7ariga), Sufis, and even thinkers
who adopted skeptical or atheistic positions. By examining these different perspectives,
he provides a concise yet comprehensive overview of major theological and
philosophical debates. The work ultimately argues for the necessity and importance of
the institution of the Imamate. After considering various opinions, Fuzuli supports the
view that spiritual and religious leadership is essential and presents arguments in favor
of the necessity of the Imamate. Thus, Matla “al-1 tigad stands as an important example
of Fuzuli’s philosophical thought, demonstrating both his broad intellectual interests
and his engagement with the major religious and philosophical questions of his age.

Muhammad Fuzuli was one of the most brilliant figures of Eastern literature, a
great thinker who explored the depths of love, wisdom, and the spiritual world of
humanity. In his works, he reflected not only the contradictions of his own era but also
the eternal questions of humankind. Fuzuli’s poetry is a treasure that inspires deep
reflection, enriches the soul, and encourages readers to seek the truth. Every line of his
poetry transcends time, continuing to convey wisdom and love to readers today. To
understand Fuzuli means not only to appreciate a great poet but also to comprehend an
entire philosophical worldview.
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Abstract:

The article analyzes, from a scientific and theoretical perspective, the pedagogical
activity of Mirza Alakbar Sabir, an outstanding representative of 20th-century
Azerbaijani literary and social thought, his role in the establishment of “usul-i
jadid”(new-method) schools, and his contributions to the development of children's
literature. The poet's teaching career at the “Umid” school in Shamakhi and the
Balakhani village of Baku, as well as his participation in the preparation of
contemporary textbooks, are investigated through archive materials.
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Introduction:

Alongside reflecting the traditions of centuries-old Azerbaijani poetry in his works,
M.A. Sabir, one of our master wordsmiths who demonstrated his role in the formation
of social thought, made the call for enlightenment and science the main theme of his
creativity. Along with his poetic heritage, he also contributed to national education
through his pedagogical activity As one of the personalities who left an indelible mark
on our history, M.A. Sabir's teaching activity was a real-world continuation of his
satirical creativity and a practical manifestation of his ideal to save the people from
ignorance.

M.A. Sabir's greatest dream was the creation of a school model based on the
synthesis of secular subjects with a religious worldview, yet managed by completely
modern methods. The poet, who realized the importance of secular sciences at an early
age while studying at the school of the Azerbaijani poet and educator Seyid Azim
Shirvani, saw the reason for the nation's backwardness in the old education system,
which distorted religion and relied on scholastic memory.

The poet's educational ideas were based on several principles:

e The teaching of science through practical methods by separating it from religious
dogmas-that is, the secularization of education;

e Ensuring the involvement of every child in education regardless of their social
status-the democratization of education;

e The principle of the dominance of the mother tongue, which ensures that the
learning of foreign languages is formed on the basis of national thinking and the mother
tongue.

Although Sabir sharply criticized these issues in his satirical poems such as
“Atabala”, “Sada-ye Mutafakkirana” (The Voice of the Intellectual), and others
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published in the "Molla Nasraddin" magazine, he began to take concrete steps in the
pedagogical environment of Shamakhi.

The 1905 revolution, which took place at the beginning of the 20th century, brought
about a great revival in the socio-political life of Azerbaijan. This revival also began
to manifest itself in the field of education. Thus, several “usul-1 jadid” (new-method)
schools began to emerge in Azerbaijan. In September 1908, M.A. Sabir, [along with]
local intellectuals schools began to emerge. In September 1908, M.A. Sabir, with the
help of local intellectuals, established a primary school named “Umid”. This school
opened a new page in the educational history of the city.

In the “Umid” school, instruction was carried out by implementing elements of the
European educational system. In the classrooms, instead of sitting on the floor on
carpets, children sat on special wooden seats-desks. At the same time, for the first time,
wall maps, counting boards (abacuses), globes, and pictures reflecting natural
phenomena were also available in the rooms for the students' use.

Sabir conducted the lessons not through the lecture method, but using the
explanatory-visual method. For instance, in geography lessons, he used a globe or wall
maps to show the structure of the earth, and in arithmetic lessons, he taught
mathematical operations on a counting board. The most important point was that
physical punishment-the bastinado (falaqqa) and slapping-was completely prohibited
in the school. Naturally, all this worried the local clergy and landowners. They
[accused] Sabir [of filling] children's minds with ideas of “infidelity” filling children's
minds with ideas of “infidelity”, pressured parents, and tried to prevent the school from
receiving state aid. Under such circumstances, since the school relied on Sabir's
personal funds and meager voluntary donations, it began to experience a financial
crisis. In the summer of 1909, the “Umid” school ceased its activities, which caused
Sabir great moral distress.

Experiencing immense financial difficulties after the failure in Shamakhi, Sabir
moved to Baku at the beginning of 1910. In February of that same year, he was
officially certified and appointed as a mother-tongue teacher at the two-class Russian-
Tatar school in the Balakhani settlement.

At that time, besides being the center of the oil industry, Balakhani was a place
dominated by severe social contradictions and cultural backwardness. During the short
period he worked there, Sabir managed to penetrate the inner world of his students and
win their love. The pedagogical scholar Huseyn Ahmadov notes in his research that
Sabir utilized an individualized approach method at the Balakhani school. He worked
with lagging children after class free of charge and strived to cultivate a reading culture
in them. Sabir approached his students not merely as a teacher, but as a friend,
protecting their pride and dignity. As a result of this humanistic behavior, school
attendance rose from 40% to 90% in a short period. In his view, the primary goal of
education was not just to teach reading and writing, but to raise thinking, patriotic, and
useful citizens.

During his pedagogical career, the poet highly valued the role of the mother tongue.
In his view, receiving education in the mother tongue influences the formation of
national identity in children nfluences the formation of national identity and the
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development of a worldview in children. At the beginning of the 20th century, the
biggest problem of the newly opened schools in the country was the lack of modern
textbooks that met contemporary requirements. Existing textbooks, on the other hand,
were religious in character and far removed from child psychology. Arising precisely
from this need, M.A. Sabir began scientific-methodological cooperation with the
leading pedagogues of the period (M. Mahmudbeyov, S.S. Akhundov, S.M. Ganizade,
F. Aghazade).

In 1909, Sabir published a primary school textbook titled “Yeni Maktab” (The New
School). Due to the perfection of its didactic principles, this textbook was used as a
primary resource in Azerbaijani schools for a long time. Sabir also contributed
invaluable effort to the compilation of the book “Rahbar-i Savad” (The Literacy
Guide), which facilitated literacy education in schools. In the textbooks he compiled,
Sabir skillfully utilized the power of the artistic word to make children love secular
knowledge. From this perspective, the children's poems he penned for school textbooks
carried significant pedagogical importance.

In his poem “Ushaq va buz” (The Child and the Ice), the poet contrasts natural
phenomena, developing logical thinking and a sense of caution in children. In the poem
"Gal-gal a yaz gunlari" (Come, Oh Spring Days), on the basis of aesthetic education
and the formation of ecological consciousness, [he fosters a love] toward nature and
living beings instills a sense of empathy toward living beings. In the fable "Qarga va
tulku" (The Crow and the Fox), through the critique of lies and hypocrisy, a sense of
moral-ethical resilience and alertness is formed in children.

M.A. Sabir's children's poems also influenced the creativity of subsequent
educator-writers such as Abdulla Shaig, Rashid bey Efendiyev, Suleyman Sani
Akhundov, and others M.A. Sabir's pedagogical ideas preserve their significance in
modern Azerbaijani education as well. The interest in science, industriousness, love
for the motherland, and principles of humanism promoted in his works remain relevant
today. Mirza Alakbar Sabir's pedagogical activity is the main pillar of his historical
mission before the people, which is inseparable from his artistic creativity. During his
pedagogical career in Shamakhi and Baku, the poet strove to raise a new type of human
being who would shape the future of society-a free-thinking, educated Azerbaijani
citizen possessing a national identity. The humanist pedagogy, visuality in education,
and principles of respect for the student's personality, which he founded, resonate today
with the conceptual foundations of the modern curriculum system and education
strategy of the Republic of Azerbaijan. Sabir is a great reformer not only of our poetry,
but also of our national school methodology.
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Abstract:

The article examines the essence and application of induction, deduction, analysis,
and synthesis in Azerbaijani language classes. The advantages and disadvantages of
moving from specific facts to generals (induction) and from generals to specifics
(deduction) in mastering language rules are analyzed comparatively. Within the
framework of the modern curriculum, it is justified that the integrated application of
inductive and deductive approaches prevents rote learning and reduces time loss.
Furthermore, the complementary role of analysis and synthesis processes in teaching
morphology and syntax is demonstrated through concrete language materials.
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Introduction:

Modern educational paradigms necessitate a shift from traditional, teacher-centered
instruction toward interactive, cognitively stimulating, and student-centered
methodologies. In the context of language education, developing students' analytical
thinking and fostering a deep, conscious internalization of linguistic rules stand as
primary pedagogical objectives. To achieve these goals, the strategic application of
core cognitive categories—namely induction, deduction, analysis, and synthesis—
becomes paramount. This article explores the theoretical foundations, practical
applications, and dialectical synthesis of these four fundamental paths of cognition
within the framework of contemporary Azerbaijani language classrooms.

The methodology of teaching the Azerbaijani language reveals objective, major,
necessary, general, recurring categories that manifest themselves in language education
and determine the direction of the teaching process under certain conditions; it also
explains the ways of relying on them during practical activity [2].

One of the ways to comprehend the general is induction, and it is precisely through
induction that the operation of logical transition from individual facts and phenomena
to the general is carried out. Here, the cognitive process moves from known facts
toward unknown facts. In deductivity, however, the process does not go beyond the
scope and content of the concept, and the result is tied to specific judgments. In
Azerbaijani language classes, it is possible to conduct work in the directions of moving
from examples to general rules (induction) or from rules to examples (deduction). Both
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directions have their specific advantages and flaws. Since the inductive path proceeds
through an heuristic discussion based on an abundance of characteristic examples,
students' engagement is ensured to a greater extent, and the theoretical material is
consciously internalised on the basis of practical examples. Attracting students'
attention to characteristic examples via the inductive path and deriving the definition
and rule from the students themselves by complicating the questions based on the
“from known to unknown” principle is a positive aspect. However, its flawed aspect 1s
that it becomes difficult to convey exceptions outside the definition and rule through
this path, and if the heuristic discussion is not conducted properly, it leads to time loss
in the lesson [4].

When teaching “Possessive Suffixes” (monsubiyyot sokilgilori), the teacher
refrains from giving the definition initially. Instead, specific examples are written on
the board: (monim) kitab-im (my book), (sonin) kitab-in (your book), (onun) kitab-1
(his/her book). Students examine these linguistic facts, analyze the function of the
suffixes, and recognize that they indicate ownership relative to grammatical persons.
Through this inductive journey, the students themselves formulate the general rule:
“Suffixes that indicate which grammatical person an object belongs to are called
possessive suffixes”.

Indeed, during inductive activity, if students independently drift toward incorrect
directions, or if the teacher fails to formulate guiding questions precisely, it results in
the golden time of the lesson being spent on off-topic discussions rather than the
discovery of the language rule. In such situations, there arises a need to prevent
subjective speculations and directly transmit the precise, systematic structure of the
language system to the student. To compensate for this time-consuming and risky
aspect of induction-thereby preventing time loss in education and focusing directly on
the scientific outcome-methodology resorts to another important path of cognition:
deduction. The deductive path is advantageous in terms of saving time and providing
the material and exceptions by the teacher in a concise manner within a short period;
however, because the material is presented ready-made, it opens the path to dogmatic
methodology and rote learning, while weakening conscious internalization and
engagement. In our opinion, the teacher, considering the difficulty level of the topic
and the cognitive capabilities of the students, can state the rule and then substantiate it
with examples. Generally, the formula of “definition-example, example-definition”
lies at the essence of Azerbaijani language classes, and taking this into account, it is
necessary to utilize both paths interchangeably in their proper place [4].

When teaching “The Capitalization of Compound Proper Nouns” (miirokkab
adlarin yazilist), the deductive method provides an efficient framework. The teacher
begins by presenting the general rule: “The first word of high state positions, as well
as prestigious orders and medals, is always capitalized”. Following this general
premise, students are given specific names to write down. Applying the rule, they
deduce the correct spelling of individual cases such as “Azarbaycan Respublikasinin
Prezidenti” (The President of the Republic of Azerbaijan) and “Istiglal" ordeni” (The
Order of Independence).
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The formation of concepts is a long process that unites various ways and methods.
Analysis (disassembly) is the dividing of a whole into its components, attributes, and
characteristics during a synthesis (assembly) process, starting from the simple and
moving toward the complex. Academician M. P. Pavlov shows that acquiring true
knowledge begins with analysis. However, if we do not combine the components we
have disassembled via our senses and our intellect into a complete whole (synthesis),
we cannot comprehend the concept fully. Analysis and synthesis are two interrelated
sides; the absence of one side prevents obtaining knowledge about a phenomenon. In
linguistic teaching, we implement analysis and synthesis methods when separating
words into sounds and morphemes, or sentences into words. Analyzing separate parts
gives us the opportunity to gain precise, accurate representations of the whole or the
phenomenon at that given moment. Therefore, analysis and synthesis are not only
interrelated but also give us the chance to look at the concept both as a whole and in its
parts simultaneously [4].

In morphological and lexical analysis, deconstruction plays a vital role. For
instance, when presented with the complex word “diisiincosizlikdon” (from
thoughtlessness), the student deconstructs this linguistic whole into its constituent
parts: diisiin (root verb), -ca (noun-forming derivational suffix), -siz (adjective-forming
derivational suffix), -lik (noun-forming derivational suffix), and -don (inflectional
ablative case suffix). Through this analytical process, the internal structure of the word
and the precise semantic function of each element are uncovered.

Synthesis complements analysis by transforming discrete components into a
functional whole. In a syntax lesson, students may be given scattered linguistic
elements: “miisllim” (teacher), “diinon” (yesterday), “sagirdlor” (students), -o (dative
suffix), -1 (accusative suffix), “maraqli” (interesting), “danisdi” (told), and “hekayo”
(story). By applying grammatical and structural rules, students synthesize these
individual fragments into a complete, unified thought: “Diinon miisllim sagirdlora
maraqli hekayo danmisdi” (Yesterday, the teacher told the students an interesting story).

Analysis and synthesis complement each other in the teaching of morphology and
syntax. For instance, if a student takes a sentence within a text and analyzes it
syntactically, dividing it into principal and secondary parts, this constitutes an analysis.
Subsequently, utilizing those separated parts and words to construct a new, original
sentence or a short essay constitutes a synthesis. Consequently, analysis without
synthesis, and synthesis without analysis do not allow for the creative mastery of the
language [5].

Currently, the educational system of Azerbaijan is undergoing structural changes
by utilizing the most progressive educational principles in the world to improve its
content and structure [1].

In modern subject curricula, the development of thinking and cognitive activity is
at the forefront. The inductive path is the basis of student-centered learning, because
here the student is not a passive listener who receives ready-made information, but an
active subject who discovers knowledge [3].
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Abstract:

This article investigates the representation of nature motifs in the literary heritage
of Abdulla Shaig Talibzade, a prominent figure in Azerbaijani literature, and analyzes
the artistic principles underlying his depiction of the natural beauty of his homeland.
The study highlights the significant role of the writer in the development of Azerbaijani
national literary thought and emphasizes his contribution as a poet, prose writer,
playwright, translator, distinguished children’s author, educator, and public
intellectual. His educational activities are also reflected through the publication of
important textbooks, including Gulzar, Ushaq Gozluyu, Qiraat, and other pedagogical
works.

Abdulla Shaig’s literary works demonstrate a strong connection between patriotic
ideas and artistic representations of nature. In his poetry, the author presents Azerbaijan
and its natural landscapes through expressive artistic images, creating a harmonious
unity between the concepts of homeland, nature, and national identity. The poet’s
descriptions of natural scenery are characterized by vivid imagery and artistic detail,
resembling visual representations created through the techniques of painting.

The analysis of such poems as Bizimdir (“It Is Ours™), Bahar (“Spring”), Yaz
(“Summer”), Benovshe (“Violet”), and Daglar (“Mountains”) reveals the poet’s
consistent use of natural elements, including mountains, valleys, springs, flowers,
forests, birds, and seasonal changes, as important means of expressing patriotic ideas.
These artistic images contribute to the formation of aesthetic perception and national
consciousness among readers.

The research demonstrates that Abdulla Shaig’s literary heritage possesses
significant educational and moral value. His works promote love for the homeland,
respect for national and cultural values, and an appreciation of the relationship between
human beings and nature.
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Abdulla Shaig Talibzade; Azerbaijani literature; poetry; nature motifs; homeland;
literary analysis; educational value.

Introduction

Azerbaijani literature occupies an important position in world literary culture due
to its artistic, historical, and educational significance. Both oral and written literary
traditions of Azerbaijan are distinguished by their genre diversity, national
characteristics, and rich thematic content. These literary works reflect historical
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experiences, national values, patriotic ideals, and artistic interpretations of natural
landscapes.

One of the significant representatives of twentieth-century Azerbaijani literature,
Abdulla Shaig Talibzade, occupies a distinguished place in the history of national
cultural development. He was recognized as a poet, prose writer, playwright, translator,
outstanding representative of children’s literature, teacher, and educator (1, p. 95).

Along with his literary activity, Abdulla Shaig contributed substantially to the
development of educational literature. He prepared and published a number of
textbooks, including Gulzar, Ushaq Gozluyu, and Qiraat, which played an important
role in the educational process of that period (2, p. 247).

A review of Abdulla Shaig’s creative works demonstrates that nature motifs
represent one of the dominant artistic components of his literary expression.
Particularly in his poetry and short stories, descriptions of nature serve not only as
aesthetic elements but also as important ideological tools reflecting patriotic feelings
and attachment to the homeland.

In the poem “Bizimdir” (“It Is Ours”), the poet expresses the emotional
perception of the homeland through images of its rich natural environment. The poem
presents landscapes characterized by flowering meadows, singing birds, nightingales,
blossoming trees, mountain streams, and snow-covered peaks. These natural images
function as artistic symbols representing the beauty and prosperity of the native land.

The joyful lands you see belong to us,

The snowy mountains and powerful streams belong to us.

The wind moves through valleys and mountains,

Birds sing in meadows and gardens.

Budding flowers blossom on every branch,

Cheerful nightingales with melodious voices belong to us.

(1, pp. 96-97)

In the poem “Bahar” (“Spring”), Abdulla Shaig presents the seasonal
transformation of nature through artistic description. The awakening of nature, the
warming of the sun, the melting of snow, the movement of streams, and the renewal of
landscapes symbolize vitality, revival, and the continuous cycle of life.

The sun became warmer, warm winds began to blow,

The snow melted, and streams started flowing,

The fields and valleys completely awakened,

Everything was covered with new colors.

(3, p. 16)

The poem “Daglar” (“Mountains”) reflects the poet’s artistic interpretation of
mountainous landscapes. The images of green mountains, clear springs, fragrant
flowers, butterflies, and bees collecting nectar from blossoms create a poetic
representation of natural harmony. Through these images, nature becomes a means of
expressing aesthetic ideals and emotional attachment to the homeland.

Green mountains with clear springs,

1t is springtime, blossom, dear mountains,

Your peaks are covered with grass and flowers,
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Your fragrance spreads everywhere.

Your air is pleasant, your waters are cool,

Bees and butterflies

Fly joyfully from branch to branch,

Gathering honey and wax from flowers.

(3, p. 16)

In the poem “Iki Qarangus” (“Two Swallows”), Abdulla Shaig artistically depicts
the natural landscape along the Kura River with remarkable descriptive skill. The poet
presents the beauty of the surrounding environment through images of picturesque
mornings, refreshing air, and vast fields and meadows covered with a green natural
“veil.” These descriptions demonstrate the close connection between natural imagery
and the poet’s aesthetic perception of the homeland.

The Kura riverside, morning, beautiful weather,

The meadows and plains are covered with green.

The fields, grasslands, open spaces, and mountains awaken,

Silver waters flow through the valleys.

(3,p- 19)

In the poem “Daglar Sultani” (“The Sultan of Mountains”), the poet describes
the flower-covered summer pastures of his native land, its landscapes resembling
paradise, and its clear springs. Through these artistic representations of nature, Abdulla
Shaig strengthens the reader’s sense of love and admiration for the homeland and its
unique natural environment.

Beautiful are the summer pastures of our land,

The meadows of these places are full of flowers,

Every corner resembles paradise,

Its springs are as clear as the eyes of a crane.

(3,p.-31)

The poem “Sharq Gozeline” (“To the Beauty of the East”) reflects realistic
scenes from nature, including the movement of shining stars in the sky, frightened
gazelles running along mountain slopes, and the illumination of the dark night by the
beauty of a beloved figure. The poet combines natural imagery with artistic
descriptions of human beauty, creating a harmonious relationship between external
nature and emotional experience.

While stars sparkle and move across the sky,

While gazelles run frightened along the slopes,

While dark nights spread their mysterious beauty,

Your hair, your eyes, and your face shine brightly.

(3, p. 68)

In the poem “Samur Kanali” (“Samur Canal”), the poet depicts the powerful
flow of the Samur River during spring. He describes how the river overflows its banks,
rushes intensely across the land, and, metaphorically, transforms into a furious lion
causing damage to agricultural fields. This natural phenomenon is presented as a source
of concern for the local population.
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Samur River, do you remember,

How you flowed with a murmuring sound?

When you overflowed in spring,

Did you destroy your banks?

You had become a furious lion,

Roaring in every direction,

You caused damage to the fields,

And the people suffered from you.

(3,p-99)

In another poem entitled “Bahar” (“Spring”), Abdulla Shaig poetically portrays
the arrival of spring, the fragrant morning breeze, and the revival of nature. The violet
flower is personified as a beloved visitor entering the garden, which reflects the poet’s
artistic technique of combining natural images with human emotions.

Blow, O fragrant morning breeze,

Spring that brings joy to the heart is coming.

Violet, comb your delicate hair to the side,

Your beloved is coming to the garden.

(3, p. 104)

In the poem “Senden de Xoshdur” (“It Is More Beautiful Than You”), the poet
depicts spring nature through images of trees resembling beautifully adorned brides,
landscapes covered in green colors, and flowers bringing beauty and harmony to life.
Nature 1s presented as a source of spiritual renewal and emotional satisfaction for
human beings.

Again, every tree is like a decorated bride,

Valleys and meadows are dressed in colorful garments.

Fields, grasslands, and slopes are covered with green,

Every forest has created a joyful celebration.

Every branch and every flower is painted in thousands of colors,

Bringing beauty and decoration to life.

Whenever one looks around, the heart becomes joyful,

Beautiful nature gives strength and vitality to people.

(3, p. 110)

The poem “Yaz” (“Springtime”) presents a vivid artistic image of nature’s
revival. The poet describes green mountains and valleys, birds arriving from different
regions and building nests on branches, pheasants and francolins among bushes, active
rural life, colorful spring flowers, and the joy experienced by people. These images
reveal the poet’s understanding of nature as a symbol of renewal and harmony.

The mountains and valleys are dressed in green,

Once again they welcome our people.

Birds have also come as guests,

Every branch has become a nest.

The gray slopes have become decorated,

Pheasants and francolins
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Are calling among the bushes,

People are active in the village.

May you be successful, beautiful spring!

It is impossible not to love you!

As colorful flowers bloom,

Hearts become filled with joy.

3, p. 111)

In another poem titled “Bahar” (“Spring”), the poet, inspired by the beauty of this
season, describes blooming flowers in gardens, the melodious singing of nightingales,
green mountains and slopes, valleys, hills, fields, and meadows crowned with flowers.
Spring is presented as a period when human sorrow disappears and feelings of
happiness and optimism emerge.

Flowers bloom in gardens,

Every heart becomes joyful.

Mist, sorrow, and sadness disappear,

Every nightingale sings happily.

Mountains and slopes become green,

Every tree is decorated.

Valleys, hills, fields, and meadows

Wear crowns made of flowers.

4,p. 17)

In the poem “Benovshe” (“Violet”), the poet depicts the violet as a symbol
announcing the arrival of spring. The flower’s fragrance, its escape from snow and
storms, and its disappearance after other flowers bloom are presented through delicate
artistic images reflecting the beauty and transience of nature.

When spring comes, I bloom,

[ escape from snow and storms.

When other flowers blossom,

I fly away like a bird.

(4, p.27)

In the poem “Ana Yurdum” (“My Motherland”), Abdulla Shaig expresses his
deep attachment to the homeland by describing its continuous beautification, flower-
filled landscapes, and joyful fields. The poet presents the homeland as a mother figure
whom he loves sincerely and respectfully.

Your fields are joyful,

Every place of yours is a garden.

How beautiful you are,

O my Motherland!

(4, p. 40; 5, p. 243)

The poem “Sen Gulende” (“When You Smile”) reflects the poet’s admiration for
nature through descriptions of fragrant gardens, flowering trees, and the cheerful songs
of nightingales. Through these images, the author develops ecological awareness,
emotional sensitivity, and appreciation of natural beauty in the reader.
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When you smile, the slopes,

The gardens spread fragrance,

The trees blossom,

Cheerful nightingales sing.

(4,p.47)

In the poem “Qishin Nagmesi” (“The Song of Winter”), the poet realistically
reveals the distinctive characteristics of winter. He describes the arrival of cold
weather, snowfall, and children’s joy in playing with snow and building snow figures.

When I come, snow falls,

Children love it.

Making a snowman,

They play with snowballs.

(4, p. 48)

In the work “Tapdiq Dada”, the author describes a majestic mountain landscape,
emphasizing the uninterrupted roar of flowing waters in summer and winter, the snow-
covered peaks, and the mountains wearing a “hat” of mist. These descriptions create
admiration for nature and strengthen the reader’s emotional connection with the natural
world.

They say there was a mountain,

Whose valley was always flowing.

Its powerful roar never ceased,

Neither in summer nor winter.

Its top and bottom were covered with snow and storms,

It wore a hat made of mist.

(4, p. 108)

The analyzed examples from Abdulla Shaig’s literary heritage demonstrate that his
poetic thought is deeply connected with nature and reflects a profound patriotic
worldview. Through artistic representations of landscapes, natural phenomena, and
environmental images, the poet expresses his sincere love for the homeland and its
development.

These valuable literary examples reveal the writer’s spiritual connection with his
nation and his commitment to cultural and moral values. Abdulla Shaig communicates
with readers through a simple and expressive literary language, presenting nature
motifs with the precision and sensitivity of an artist. Therefore, his works possess
lasting educational, aesthetic, and moral significance and continue to maintain their
importance in Azerbaijani literature.
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Abstract:

The First Congress of Turkology was the first common scientific platform of the
Turkic world. During the Congress, a number of significant decisions concerning the
history, language, and literature of the Turkic peoples living within the Soviet Union
were adopted. In particular, the scientific and methodological foundations for the
transition to a Latin-based alphabet were established.

Keywords: First Congress of Turkology, alphabet reform, reform of the Arabic
alphabet, Latin-based alphabet, Jalil Mammadguluzadeh, Rahim Akhundov,
resolution, Azerbaijan

This article examines the alphabet issue discussed at the First Congress of
Turkology and analyzes the views and proposals put forward regarding the adoption of
the new Latin-based alphabet. The study demonstrates that the alphabet issue
represented not only a reform of the writing system but also an important stage in
increasing literacy and strengthening scientific and cultural integration among the
Turkic peoples. The discussion of the alphabet issue at the Congress marked a historic
milestone in the development of language and script policy in the Turkic world and
continues to retain its relevance today.

The Decree signed by the President of the Republic of Azerbaijan, [Tham Aliyev,
on 22 October 2025, on the celebration of the 100th anniversary of the First Congress
of Turkology has created broad opportunities for expanding cooperation among the
Turkic peoples, who share common historical roots and national and spiritual values.
The study of the historical legacy of the Congress, its transmission to future
generations, and the investigation of the issues discussed within the framework of the
Congress have therefore become particularly significant.

The First Congress of Turkology was held in Baku in February—March 1926.
During this historic congress, which has now reached its centenary, fourteen major
issues concerning the language, alphabet, history, literature, and culture of the Turkic
peoples were discussed. The alphabet question became the most controversial issue
and generated extensive debate. Five sessions of the Congress—the 9th, 10th, 11th,
12th, and 13th sessions—were devoted entirely to this subject.

The participants listened to and discussed several important reports, including N.
F. Yakovlev's "The Social and Cultural Conditions of the Alphabet Question among
the Turkic Nations and the Standardization of the Writing System,” L. 1. Zhirkov's "The
Technical Principles of Alphabet Design,” Jalil Mammadguluzadeh's "The Alphabet
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System among the Turkic Peoples,” G. Sharaf's "The Arabic and Latin Scripts and
Their Application to the Turkic-Tatar Peoples,” M. Tyuryagulov's "On the Alphabet,”
Umar Aliyev's "The Practical Benefits of the Alphabet,” and Berdiyev's "On the
Alphabet.” These presentations gave rise to broad and intensive discussions.

Considerable attention was devoted to the reform of the Arabic alphabet, which
had long been used by the Turkic peoples, as well as to the proposal for adopting a
Latin-based alphabet. During these discussions, two principal viewpoints emerged:

Two principal positions emerged regarding the alphabet question:

1. Reforming the Arabic-script alphabet.

2. Adopting a Latin-based alphabet.

Supporters of the first position emphasized the religious and historical significance
of the Arabic script and put forward the following arguments:

1. The Arabic alphabet is compact in form and allows for faster reading.

2. Similar to shorthand writing, it enables quicker writing than the Latin alphabet.

3. Only minor modifications would be required to existing Arabic typefaces in
printing technology.

4. The orthographic system of the Arabic script was considered more suitable for
teaching literacy.

5. Since approximately 90% of the Turkic population was already literate in the
Arabic script, it was regarded as more effective for maintaining cultural and intellectual
relations with the peoples of the East and the wider Islamic world.

Advocates of the second position argued that the Latin alphabet was both easier to
learn and more scientifically suited to the phonetic structure of the Turkic languages.
One of the most active participants in the Congress, Rahim Akhundov, regarded the
adoption of the Latin script as a strategic objective, considering it a major turning point
not only for Azerbaijan but for the entire East.

Jalil Mammadguluzadeh was also a strong supporter of the transition to the Latin
alphabet. He argued that the Arabic script did not correspond to the phonetic system of
the Turkic language and regarded it as one of the principal causes of widespread
illiteracy.

Likewise, Umar Aliyev supported the adoption of the Latin alphabet by identifying
several shortcomings of the Arabic script:

1. The Arabic alphabet lacks vowel letters.

2. The same basic letter forms represent different letters through the addition of
dots, making them difficult to distinguish.

3. Variations in the number and combinations of letter forms often led to confusion
between characters.

4. The Arabic script was phonetically unsuitable for the Tatar language, requiring
the addition of sixteen new letters to the existing twenty-eight Arabic letters.

5. The script is written from right to left, whereas numerals are written in the
opposite direction.

6. The Arabic script is unsuitable for writing musical notation.

In addition to emphasizing these shortcomings, Bekir Chobanzade, Ali bey
Huseynzade, and other prominent Turkologists highlighted the advantages of the Latin
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alphabet and substantiated the necessity of adopting it. Farhad Agazade likewise
regarded the introduction of the Latin alphabet as one of the fundamental prerequisites
for national awakening and the advancement of public education.

As is well known, the alphabet constitutes an essential component of every nation's
cultural identity and plays a vital role in preserving national self-consciousness and
historical heritage. For this reason, the alphabet question became the subject of
extensive debate. However, not all participants of the Congress shared the same
opinion. Representatives of the Tatars and Kazakhs opposed the transition to the Latin
alphabet, while the delegates from Turkey maintained a neutral position.

The Tatar scholar and public figure Ayaz Ishaki expressed his view by stating that
"reforms carried out on the already outdated and worn-out Arabic alphabet would not
produce effective results.” Russian linguist Professor L. I. Zhirkov examined the
alphabet issue from three different perspectives, while N. F. Yakovlev emphasized that
"the study of the Latin-based alphabet in the Caucasus was conducted under extremely
complex cultural and social conditions.” According to Isidor Barakhov, regarded as
the spiritual leader of the Yakut Turks, "the Latin alphabet represented a more
advanced system in terms of both scientific accuracy and phonetic suitability."

Following lengthy discussions, the Congress adopted a resolution on the alphabet
consisting of three articles.

Following extensive discussions, the Congress adopted a three-point resolution on
the alphabet issue:

1. The Congress acknowledged the advantages and technical superiority of the new
Turkic (Latin-based) alphabet over both the traditional Arabic alphabet and its
reformed version. At the same time, it recognized that the introduction of the new
Turkic alphabet and the methods of its implementation in the individual Turkic-Tatar
republics and regions should remain the responsibility of each respective republic and
nation.

2. In this regard, the Congress also noted as a highly significant and positive
development that the new (Latin-based) alphabet had already been introduced in
Azerbaijan and in several other republics and autonomous regions of the Soviet Union,
including Yakutia, Kyrgyzstan, Ingushetia, Karachay-Cherkessia, Kabarda, Balkaria,
Ossetia, and Chechnya. Furthermore, it recognized the emergence of broad public
movements advocating the adoption of the new alphabet in Bashkortostan,
Turkmenistan, Uzbekistan, and the Adyghe-Cherkess Autonomous Region.

3. The Congress warmly welcomed and commended the positive efforts
undertaken by the above-mentioned republics and regions in implementing the new
Turkic (Latin-based) alphabet. It recommended that Azerbaijan's experience, together
with that of other republics and regions of the Soviet Union, should be carefully studied
and that similar alphabet reforms should be introduced among all Turkic-Tatar and
other related peoples.

Following the adoption of this resolution, seventeen alphabet projects were
prepared, and the alphabet designed in Azerbaijan was ultimately approved. Consisting
of thirty-three letters, this alphabet remained in successful use until it was replaced by
the Cyrillic script.
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It is true that many delegates to the Congress who had scientifically investigated
the common history and kinship of the Turkic peoples and advocated the idea of Pan-
Turkic unity were later arrested and executed. As a result of the political circumstances
of the period, many of the Congress's resolutions were never fully implemented.
Nevertheless, the idea of a common alphabet represented a significant step toward
strengthening cultural and scholarly cooperation among the Turkic peoples. As Isidor
Barakhov emphasized, the essential issue was not whether the Latin or Arabic alphabet
was superior, but rather the need to unite and coordinate efforts toward creating a
common Turkic alphabet that would benefit all Turkic languages, including Yakut.

In conclusion, the discussion of the alphabet issue at the First Congress of
Turkology constituted a historic milestone in the development of language policy and
writing culture throughout the Turkic world. The Congress laid the foundations for
closer scientific and cultural cooperation among the Turkic peoples and became an
enduring symbol of their shared intellectual and cultural heritage.
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PIBHEBA MOJIEJIb MOBHUX MAPKEPIB BE3IIEKH B
YKPATHCBKOMY MEJIAIIPOCTOPI

banangina H.®.,

1. dinoin., pod., mpodecop kadenpu

1H(opMaIiitHOT AISTILHOCTI Ta MEIIaKOMYHIKAIIH
HarionansHoro yHiBepcutety «Oiecbka MOJITEXHIK)

be3neka muBLmi3alii, AepkaBd UM OKPEMOTO I1HAMBIIA CHOTOAHI HE MPOCTO
3aNeXUTh B 00 €KTUBHUX YHMHHUKIB W €(QEKTUBHOCTI MPUHHATUX 3aMO01KHHUX
3aX0/IiB, a ¥ BIJl TOTO, IK MacMeJia TOBOPSThH PO O€3MeKY 1 sIK Ha IXH1 MOBIIOMJICHHS
pearye ayauTopii. BuBueHHss O0€3MEKOBOrO0 BUMIPY MEAIAAUCKypCy MOTpeldye
KOMILJIEKCHOT'O TEOPETUKO-METOI0JIOTIYHOTO OCMUCIICHHS MOBHHUX MEXaHI3MIB, 3a
JOTIOMOTOK0  SIKUX MeEJia 3/aTHI aKkTyalidyBaTh a0o, HaBIAKW, HEUTpasizyBaTu
CycnuibHi 3arpo3u. HaaliilHUM METOAOJOTrIYHMM MIATPYHTSIM Ha LbOMY LUISIXY €
TeopetnuHuil cnagok Komenrarencwpkoi 1 [lapuspkoi mikia Ta cydacHi Oe€3MeKoBi
crynii [9; 7; 11]. Konuent 6e3neku, sikuii mpeICTaBICHUNA KOMIUIEMEHTAPHUMH, aJie
NPOTUIICKHUMH MOHATTAMHU — CEK IOPUTHU3ALII 1 1eCeK IOPUTH3ALT — B YKPATHCBKOMY
HAyKOBOMY IPOCTOP1 €KCTPAIOIIOEThCS MEPEBAXKHO HA c(pepy HalllOHAIBHOI Oe3MeKn
VYkpainu 1 30BHIMHIX 3arpo3 y pobdorax M. Kuska [1], O. Ilorexina [4] Ta iH.
b. [Tapaxoncekuit, I'. SIBopcbka, O. CHUTKO MOKa3ajdud 30BHIMIHIO 3arpo3y Kpisb
MpU3MY CTpaTETIYHUX HapaTUBIB JepxaBu [3; 5], 1, sSIK BiIOMO, Taki HapaTUBU
TPAHCIIOIOTBCS TEPEeBaXXHO uepe3 Menia. be3 TenebadeHHs, pajio, MpPecH YU
COLIAIBHUX MEpPEeXK 3asiBH IOJITUKIB MPO 3arpo3y 3ajuIlIMIACA O TPaKTUYHO
HETIOMIYEHUMU.

OcMucieHHsl YKpaiHCbKOTO MEIIaUCKypCy Kpi3b MpU3My O€3MEKH, a TOUHIIIe —
JTUXOTOMIT CEK IOpUTH3ALIIs 1 I€CEK FOpUTH3allisl — Hapasi MPaKTUYHO BIJICYTHE. YBara
JOCIITHUKIB  30CEPE/IKY€EThCSI TMEPEBAXXHO HAa TAKTUYHOMY PpIBHI: BUKPHUTTI
ne3indopmMailii, MaHIMYJISATUBHUX TEXHOJOTiHM, ¢elKiB, mporaraHayd Ta BOPOKHUX
ITICO. BuBueHHs TpoOIECiB MOBHOTO KOHCTPYIOBaHHS (J€)CeK’IOpUTH3allii €
JOCITHULIBKOIO JIAKYHOIO, sIKa MOTpe0y€e IPYHTOBHOTO TEOPETUYHOIO OCMUCIICHHS,
HacaMmIiepes] K 1BOX aJbTEPHATUBHUX JUCKYPCUBHUX MPAKTHUK 1 CIIOCOOIB X MOBHOI
penpesenTaitii. [le 103B0MUTH 1HTEpHIPETYBATH METIAAUCKYyPC O€3MEKU SK KOHCTPYKT,
y SIKOMY OJIMHUIIl MOBH BIJITPAIOTh POJIh IHCTPYMEHTA BIUIMBY Ha MaCOBY ayJIUTOPIIO.

Merta pociigKeHHs — po3pOOUTH OlepaliiiHy CUCTEMY JUCKYPCUBHHUX MapKepiB
CeK’FOpUTHU3allii 1 eceK IOpUTH3aIlli B MeAlaTeKCTaxX.

[HTEepUMCUUIITIIHADHUI 1 TEOPETHMYHUU XapaKTep PO3BIAKU CIOHYKaB 0
BUKOPUCTAHHA METOJa KpPUTUYHOTO JUCKypC-aHaNI3y IS  BHOKPEMJICHHS
YHIBEpCaJIbHUX 1HBapiaHTHUX 3acO0iB, 1[0 KOHCTPYIOIOTH 3arpo3y (Cex’ opuTh3arlis)
abo 11 neeckanamiio (aecek’roputuzaiis). Ile mo3Bossie TpakTyBaTH Oe€3MEKOBI
MPAKTUKH SK LUIECIPSIMOBAaHY NparMaTuyHy AisUIbHICTH MEAlaTopa, COpsIMOBaHy Ha
JIETITUMI3AIII0 HAJA3BUYAHHUX 3aXO0/I1B Yepe3 AUCKYPC 3arpo3u abo kK, HaBMaK, 4epe3
00roBopeHHs Ta HopMaJizauio. OOpaHHs IHOTO METOY 0yJI0 BMOTHMBOBAHO IIIE i THM,
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0 BiH, KpIM aKIIEHTY Ha MOBHUX OIWHUIIIX, BIAKPUBAE TICPCIICKTHUBU PO3TISIY
CeK’IOPUTU30BAHUX COILIAIBHUX MPOIECIB Ta 3aIlIKaBJICHUX Y HUX 1IHCTUTYILIH 4 OCi0.
VY cydyacHUX JOCHIKEHHIX (J€)CeK IOpUTH3allii B MeI1aKOMYHIKAIlisX MOMITHUN
nedIuUT onepalioHaIi30BaHUX CXEM, TOMY 3aIllpOTNIOHOBaHA HMKYE PIBHEBA MOJCIb
MOBHOTO JICKO/IyBaHHSI € JIOTIYHUM KPOKOM JI0 BUPIIIEHHS 1[1€1 HAYKOBOT IPOOJIEMH.

OmnpairtoBaHHs TUCKypcy, Ha tyMKy B. Kynuka, Mae 3o0cepepkyBatucs He IpoCTo
Ha TUX YU THUX €JIEMEHTaX MOBJICHHS, a HA BHECKY LIUX €JIEMEHTIB y BIUIUB, 1110 KOTO
YMHUTh MOBJIGHHSI Ha CYCHOUIbHI CTOCYHKH [2, c.58]. lmetbcs mpo croBa,
¢dpaszeonori3amMu, rpaMaTU4HI Ta PUTOPUYHI 3acO0U, SIKI B MOBJICHHI € 1HIUKAaTOpaMu
MPUXOBAaHUX CMHUCIIB, HACTPOIB ab0 COLIaTbHOI 1IEHTUYHOCTI MOBIIIB (COLIaIBLHOTO
cumBoJi3My). CyKylmHO BOHM CTAalOTh JI€BHUM I1HCTPYMEHTOM YIPABIIHHS yBaroro
MacOBOI ayJIUTOPIi.

VY nomykax MapkepiB CEK’IOpUTH3alli / JeCeK’ IOpUTH3alli MU BUXOJIUMO 3
MPUIYIIEHHS, 10 BOHU PENPE3EHTOBAaHI Ha BCIX PIBHSAX MOBHOI CUCTEMH, TOMY iX
BapTO KJacu(iKyBaTH 3a HAMPSMOM BiJ HIDKYOTO JI0 BHUINOTO (MOJaHI HUXKYE
UTIOCTpaTUBHI MIPUKJIAAN CKOHCTPYHOBaH1 HAMHM).

doHeTnyHl oauHUIN (IHTOHAIlIS, JOTIYHUM HArojoC, TOHAJIBHICTh TOIIO)
BUPAXAIOTh KOHKPETHI CMHCIM 1 TIJACBIJIOMO PO3MI3HAIOTECSA, aje B I[bOMY
JOCIIKEHHI BOHM HE OepyThesl O yBaru, OCKUIbKU NIl iX 00’€KTHBAIliil MOTpiOHE
crieriajJbHe TEXHIYHE Ta TEXHOJOriyHe ocHaieHHs. CTaTTs 30Cepe/KyeTbcs Ha
TEKCTOBHUX MeJlaopmaTax sl YUTAHHS.

Mapkepu cex’ropuru3amii

Jlekcuko-ceMaHTU4HI MapKepH (1HBapiaHTHE 3HAYCHHS «HeOe3neKa» ). [neTbest mpo
HOMIHAIIIT €K3UCTEHIIMHKIX 3arp0O3 Ha 3pa30K MIJITApHO1 JIEKCUKH 1 (Ppa3eoiorii: itina,
mepop, bumea, spamu 3 80cHeM, Oe3NeKo8a Napacoibka; CIOBHHKA KaTacTpodizmy:
kamacmpogha, Kpax, Kamaxkiizm; anoKIINTAYHUX MeTadop BiilHM, XBOpOO,
CTUXIMHOTO JIUXa: Iipyc, O0eMOH, pabcmeo, YyHami; €NITETIB: HeOe3neyHul,
3a2po3nuUBUL, MPUBONHCHUL, YOCOOTIeHb (MicTUdIKAIT): areopummu KOHMPOIIOIOMD,
cmedcamy, nio2nA0ams Ta THIINX 3aC001B XYI0KHBO1 BUPA3HOCTI, 110 aleJII0I0Th J0
CTpaxy: MOPIBHIHB, €BhEeMi3MIB, TiepOoI.

Mopdomnoriuni mapkepu. Y 1€l KOpIyc BXOJIWTh HOMiHAMI3aIis (amakysamu —
giobynacsa amaka), sika HaJa€ TEKCTy OQiIio3y, y3arajibHEHHS Ta CYBOPOCTI;
MpoHOMIHAJI3aIlis (BXKHUBAaHHS OCOOMCTHX 3aiMEHHHUKIB 3aMiCTh 1IMEHHHUKIB: GiH,
0exmo — 60opo2) K II€BUM I1HCTPYMEHT YMPABJIIHHSA YBarow: 3aMiHa IMEHHUKA
3aiiIMEHHMKOM Hade 1o30aBJsie cy0’eKkTa 3arpo3u 1HAWBIAYaJIbHOCTI; MOJabHI CJIOBa
(mycumu, 3mycumu, cnio, Heo6XiOHO) JETITUMI3YIOTh HEOOX1IHICTh 3alpOBaKEHHSI
HaJI3BUYAWHUX 3aXO0/IB.

Cunrakcuuni Mapkepu. [IpukiagaMyd CHHTAKCUCY CEK IOpUTH3Allll € OKJIWYHI
peuenHs (lle numanns Hawoi HayioHanvHoi Oe3nexu!); CIOHyKanbH1 (Ppas3u, 1HOAI B
Mo€eAHAHHI 3 OKIMYHUMU ([liompumaemo dnc piwenns npe3udenmal); macuBizariis
arenca (besninomnuxu amaxysaru —  besninomumuxamu 6Oyno amakosano), sika
BUBOJIUTh Ha TEPEAHIN TUIaH pe3yabTar dii Yd TOCTPaKIATy CTOPOHY, UYUM
CTBOPIOETHCS €(PEKT HE3aaHTAXKOBAHOCTI; CKJIAJIHI pEUEHHS 31 3HAYCHHSIM YMOBH 1
HACMIKY (AKkwo He akmugizyemo 6uo00bymMoK 61ACHO20 2a3y, eHepeemudna besnexa
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Kpainu 6Oyode nio 3aepo30t0) 1 TMOOYJIOBaHHMH 3a CXEMOIO AKwo He...(ymosa),
(Hacnioox) Ta 1H.

Jlesiki OIMHUII BApTO PO3TIIAIATH SIK pUTOPUYHI 3aCO0M, HATPUKIIA/, PEUYEHHS — K
apryMeHTH (JioriuHi uyu emoriiitail). Ha nymxy Pyt Bonak, y Meaiarekcrax apryMeHTH
(YHKIIIOHYIOTh SIK TOTOB1 CMHCJIOBI KOHCTPYKTH, IO JICTITUMI3YIOTh TEpeXia Bij
OMKCY CUTYaIli 10 3aKJIMKIB YU BUIIPABAAHHS 1. Y Teopii apryMeHTaliifHUX TOIOCIB
BUJIICHO apryMEHT HeOe3IeKH («SIKII0 MU He 3po0uMo X, cTaHeThes KatacTpoda Y»),
apryMEHT TYMaHITapHOTO 00O0B’SI3KYy, apIrYMEHT TsATaps Touo. JloCmiHuIs TOBOIUTD,
10 JKYPHAJTICTChKI TPAKTHKH CEK IOpUTH3aLll KPUTHYHO 3aliekaTh BiJI TOIMOCY
HeOe3MeKH Ta TOMOCY TsAraps, siKi Yyepe3 MPUYMHHO-HACITIIKOBI 3B’SI3KM HaBIIOIOTH
ayauTOopil IYMKY MPO HEMHUHYUICTh KaTacTpodu B pa3i HENPUUHATTA HaJA3BUYAMHUX
pimens [12].

Ha ocHOB1 MOBHUX OJIMHUIIb PO3Mi3HAIOTH IHTEHCUBHICTh CEK IOpUTH3aIlii. JlesKi
HAyKOBIIl BIAIMIUIA BiJ O1HAPHOTO PO3yMIHHS (J1€)CEeK IOpUTH3AIIli 1 3alIPOTIOHYBaIa
mikanu (piBH1) iHTeHCUBHOCTI. Tak, Ctedan banb 1 OniB’e CTepk BUILIWIM TPU PiBHI
IHTEHCUBHOCTI: HM3bKY, CEpeaHI0O 1 BHUCOKY [l]. ApmantoBaHe HamMu pPIBHEBE
paHKyBaHHS CEK IOpUTH3AIIIT BUTIISIIAE TaK:

- HYyJbOBHI piBeHb: 3BUuaiine iHhopmyBanHs (¥ wixoni giokpunu Hoe ykpummsl);

- TEepHIMi piBeHb: HasBHICTh pU3UKY (Yepes obcmpinu nasuanus moodwce dymu
nepepeaue);

- Jpyru#l piBeHb: mpobaemMa nojaaeThes sk 3arposa (Ocsima dimeiti nio 3a2po3010);

- TpEeTid piBEHb: HEOOXIAHICTh BIPOBAIKEHHS CHELIaJbHUX 3ax0l1B (Leporcasa
NOBUHHA MEPMIHOBO 3MIHUMU CUCTIEM) 3AXUCTY WKIT);

- YEeTBEpPTUH pIBEHb: €K3UCTEHLIMHA 3arpo3a (Bi0 yvoco 3anesxcums mardOymHe
Kpaiuu).

Mapkepu necex’opuru3amii

JHecex’toputuzaliiss K MEAIMHUNA KOHCTPYKT Yy IIJIOMY 3HaXOAWUThCS B IOJI
T'YMaHITapHOCTI, OOTOBOPEHHsI, 3aKOHY. BiH HiBelO€ MUTITapHY EK3UCTEHIIIHHICTD
3arpo3u, PEKOHTEKCTyali3yloud ii B KaTEropisix yHIBEpCaJbHUX IMpaB JIOAUHH,
IOPUIUYHOI pyTHUHH Ta PaIlOHATFHOTO YIPaBIiHHS KPU3010, TUM CAMUM TTOBEPTAIOUH
JTUCKYPC 13 HAJ3BUYAMHOTO OE3MEKOBOTO MOJIS Y MPOCTIP MyOJIYHOTO MOJITUYHOTO
BojeBusaBieHHs [12]. Illomo iXx cucremarmsamii, TO IIed acHeKT 3aJIUIIAETHCS
HEJIOCTaTHhO omparboBaHUM. OKpeMi MOBHI MPOSIBU TOKa3aHl y 3raJlaHUX BHIIE
poborax One BiBepa, Tbepi banp3aka Ta iH. Binbkm cucteMHO mifidnuia 10 1€l
npobiemu Jlene XaHCeH, NOSCHUBIIM 1€MW KOHLENT Yepe3 CTparerii 3MIHU
apTUKYJIALII, 3aMilleHHs, 3aMOBYyBaHHS Ta po3psanku [10]. Skmio x ciaigyBaTu
MOJaHINA BHIIE JIOTIII CHUCTEMAaTH3allll OJWHMIIb, CJIIJI BUXOIMTH 3 TOTO, III0 MOBa
JeceK’ IOpUTH3allii, SIK 1 CeK IOpUTHU3allil, € YIOPSAKOBAHUM PI3HOMAHITTSIM. Binrak,
perpe3eHTaHTH  JCCEK IOPUTH3AIlll  BIOPSAKOBYIOTBCS  3a  aHAJOTIEl0 13
perpe3eHTaHTaMHi CeK FOPUTH3AIli: BiJl JEKCHYHOTO JO CHHTAKCHUYHOTO DIBHSA 3
ypaxyBaHHSM BHUPa3HUX PUTOPUYHUX 3aCO0IB 3 TIEHO PIZHUIIECIO, IO B MEIIATEKCTI
CEeK’IOpUTH3AIlisA / JeCeK IOpUTH3aIsA — 1€ 3aBXKAW 3MaraHHs MK «MOBOIO
HAJ[3BUYAHOTO CTaHy» Ta «MOBOIO HOpMaJi3aiii Ta gianory». Mk UMH KpalHIMH
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MOJIFOCAMU  3HAXOMATHCSA TMEPEeXigHl 30HHU, SKI TAaKOX CIYTyIOTh IMiJCTaBOIO s
IpalylOBaHHs JI€CEK IOPUTH3ALIIi 32 PIBHSIMHU.

Jlekcuko-ceMaHTHU4HI Mapkepu (IHBapiaHTHE 3HAUCHHS «Jeeckanariis»). [nerbes
npo mnanudikamio JeKCHMKA 1 (pas3eonorii, 3aMiCTh OJIWHUIL 3 I1HBapiaHTHUM
3HAUEHHSAM «3arpo3a», «CTpax», «TpPUBOra» 3BydaTb HOMIHAIli Ha IMO3HAYEHHS
Jiajory, TEPEeMOBHUH, KOMIPOMICY: 0idloe, 63AEMOPO3YMIHHA, 8Decya08aAHH,
OUNJIOMAamis, 3HAUMU CRIIbHY MOBY, 3apUmu COKUpY GiliHU; HAYKOBA, TEXHOKpPATHYHA
YH yNpaBIiHChKA TEPMIHOJIOTIS: npocpec, ananiz, MOHIMOpUHe, npaso, pe2yro8anHs,
payionanizayis, 3axonooascmeo. lllogo panime BOPOXKOi CTOPOHH 3BYYUTH MOBA
NMapTHEPCTBA, KOHKYPEHII: napmuepu, Ko.le2u, OnoHeHmu, emiTeTH 3aCTIOKOEHHS:
DPYMUHHUU, KOHMPOAbOBAHUU, YUBLII308AHUU.

Mopdosnoriuai Mapkepu. SKIIO TOBOPUTH MPO TakK 3BaHUM MEPEXiTHUM,
MOM’SIKIIEHUH BaplaHT JeCeK IOpUTH3alli, TO MHOro penpe3eHTaHTOM CIYTyIOTh
MOJIaIbHI TIPUCTIBHUKU: UMOBIDHO, 8IPO2IOHO, MOJCIUBO, HANEBHO, K1 B PEUYCHHI
MepealoTh 3HAYEeHHS CYMHIBY, IMOBIpHOCTI. HeBmeBHEHICTh B  HAsBHOCTI
EK3UCTEHIIINHOT 3arpo3u BUPAXKAIOTh NepPOpPMATUBHI [IIE€CIOBA: CyMHigalocs /
CYMHIBAEMOcs, 8azarocs / 6azaemocs Ha BIIMIHY Bin neppopMatuBa cmeepoicyro /
CMBEPONHCYEMO, XAPAKTEPHOTO I CeK topuTh3alii. BukopucTtaHHS Heo3HAYEHUX
3aiiMEHHUKIB OCOOU, MICIIs, 4acy: Uf0Cb, XMOCb, Oe-Heh)y b, KOU-HeOyOb BKA3y€ Ha T€,
110 1H(opMaIlis, 0 HAAAETHCS CEK IOPUTU3YIOUUM areHTOM, IMOBIPHO, HE BIJIIOBIIA€
JIHACHOCTI 1 MOTpedye YTOUHEHHSs], 0OrOBOPEHHS.

CunrakcuuHi mapkepu. Ha CHHTakCMYHOMY pIBHI CIOCTEPIraeThCs 3HUKEHHS
rpajayca eMOLIMHOCTI 10 HylaboBOTO (Hemae npueodie 0ns1 nauiku), 3aMmicThb
MOOUTI3aLIHHOTO KATErOPUYHOTO CHOHYKaHHS, 3By4aTh (pa3u, II0 BHPaXKalOTh
TOTOBHICTb JI0 CIOKIHHOTO CHUIKYBaHHS (6y10 6 0obpe, axuio / sakou). Ilacusizaris
are’ca, Ha BIJIMIHY BIJl CEK IOpUTH3AIlll, 3MIIIy€e (POKYC yBarv, 3MEHIIY€ Hampyry,
nepepo3nouisie ado 3HIMAE BIAMOBIAAIBHICTh Ta POOUTH KOHQIIKT 0€30C000BUM:
Jlocmyn 0o 6yoieni 6yno obmedxceno y 38'13ky 3 wacmkosum pyunyseannsm. CKIIaaHi
KOHCTPYKIIi 31 3HAYEHHSM YMOBHM 1 HACHIIKY Ha 3pa3oK: AKwo Mu 6nposaoumo
0sohaxmopny asmenmugbikayiro, oocmyn 00 KOPNOPAMUBHUX aKAYHMIE 0)0e
3axuweHum TEPEeBOIATH MPoOJeMy 3 IUIONIMHM 3arpo3d Ta MaHIKM Yy TUIONIUHY
HOpMaJTi3aIlii.

3HauHy POJIb BIAITPAIOTh apTyMEHTH HOpMaJi3ailii, HaMpUKIIaJ, apTyMEHTH «3a»
(Axwo mu nobyoyemo bOinbuie cxosuuy, HABYAILHUL npoyec 6y0e HOPMANI308aHO) 1
apryMeHTu «mpot» (Ham kasicyms, wo aKuo mu He 3aKpUEMO KOPOOHU HE2AlHO, MO
Kpainy noziune MiepayitiHa Kpusd, anie eKkcnepmu 008004mb, WO HAAGHI Npoyeoypu
iHmezpayii 00360IA10Mb  BPE2YNI0BAMU Ye NUMAHHA 0e3 HCOOHUX HAO3BUUALIHUX
3ax00i8).

VY minomy npu aecek’ ropuTr3aiii GoKyc i3 3arpo3u 3MIIIYEThCS Y TIOMIMHY 1npasa,
npag JoouHu, c800600U Cl08A, EKOHOMIKU, MeXHON02il, 3aMICTh «3arposa
HaIllOHAJBHINA 1IGHTUYHOCTI» 3BYYHTHh «BUKIUK, IO MOTpeOye OPUIUIHOTO
BpETYIIOBaHH. TparusiEThCs i pEKOHCTPYKITIS 00pa3y 3arpo3u 4epe3 HiBEITIOBAHHS
Ta rymasizaiiro. SIckpaBuM ii MPUKIIAIOM CIYTy€e neMicTH(IKAISA 3arpo3u MTYYHOTO
THTEJIEKTY 3a 3Pa3KOM «CTOXaCTHYHMUX Tamyr», po3poosiera Timuit ['eOpy Ta iH. [8].
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[TpumeHIieHHST 3arpo3u BIIOYBAETHCS 1 32 JOTIOMOTOIO TYMOpPY YH ipOHIi: 3aMiCTh
«peaypHa 3arpo3a» — «TeaTpaji3oBaHa 3arpo3ay», «kKapToHHuM OyHT». L1 3acobu
IIPUBEPTAIOTH YBary He TUIBKU caMi 1o co01, ajie i HaJaloTh IIaHC BIIKPUTO BUCIIOBUTH
CBOIO IYMKY, SIK TPaBUJIO, KPUTUYHY.

[lepmiMu O3HAaKaMU 3aIlyCKy JI€CEK IOpPUTH3allli € 3MEHIICHHS YacTOTHOCTI
«TPUBOXHUX» TIOBIAOMJIEHb, 110, Y KpalHbOMY BHUNAAKY, 1HOAI MEPEXOIUTH Y
3aMOBYYBaHHSI POOJIEMHU.

YkmagaHHs JOKEpeNbHOI 0a3u, TOIIyK MOBHUX (DaKTiB BHKOHYETHCS SIK Y
«PYIHOMY» PEKUMI, TaK 132 JTIOMTOMOTOI0 KOMIT' FOTEPHHX MPOTpaM. SKIo moeTHyBaTH
KPUTHYHUN TUCKypC-aHaNi3 3 KUTbKICHUM 1 SKICHUM JHMCKYpC-aHalli30M, TO CTaHE B
NPUroIi CIeliajdbHe MporpamMHe 3a0e3MeueHHs, [0 HaJga€ 3MOTy BiACTEXKYBaTH
4acTOTy MOSIBU OKPEMHUX CJiB a00 (ppas3.

3anponoHoBaHa mpailsl € TEOPETUKO-METOIOJIOTIYHUM JOCTIIKEHHSM, Y SIKOMY 3
omnepTsaM Ha TeopeTtuyHi HaaOaHHs Komenrarencrkoi 1 [lapu3bkoi miKia Ta HOBITHIX
pPO3BIOK COKYCOBaHO YyBary Ha MOBHIM pempeseHTarii  cek’ropurtu3aiii /
JIeCeK FOPUTHU3AIIIT SIK TBOX aJIbTEPHATUBHUX KYPHATICTCHKUX MPAKTHKAX.

JloBeieHoO, 110 KpUTUYHUN TUCKYpC-aHali3 Ik CaMOCTIMHUHN, TaK 1 B MO€IHAHHI 3
IHITMMHA METOJIJaMU, HacaMIiepe 1 KUIBKICHOTO 1 IKICHOTO aHai3y, TUCIIOHY€E HaIiHHUM
THCTPYMEHTApIeEM JIJIS TI3HAHHS [IMX SIBUII SIK KOHCTPYKTIB, CTBOPEHUX B Pe3yJIbTaTl
BXKMBAHHS «IIPOMOBUCTUX» MOBHHX OJUHHIIb, BIJ] JIEKCUKO-CEMaHTUYHOTO PIBHSA 10
CUHTaKCHYHOTO.

HoBu3Ha MOCHIIPKEHHS MOJISITae y CTBOPEHHI PIBHEBOI MOJIEN aHali3y MOBHHX
MapkepiB  CEK’IOpUTH3allli 1 JeceK IOpUTH3alll [K B3aEMO3ANEKHUX, alle
PI3HOBEKTOPHUX >KYPHATICTCHKUX MPAKTHK.

[IpuknagHuii XapakTtep KOHUEMNIIi MOJIArae B MOKJIMBOCTI ii BUKOPUCTAaHHS B
MOAAJIBIIMX EMIIPUYHHUX CTYAISX. 3alIPONIOHOBAHUN IHCTPYMEHTAPI1N MPUAATHUMN AJIs
aHaJi3y TEKCTIB MOJITUYHOI, BIICHKOBOI, MI’KHAPOIHOI, EKOHOMIYHOI, TEXHIYHOI Ta
1HIIOT TEMATUKH, JIJIs1 TOPIBHSHHS YKPATHCHKUX 1 MIDKHAPOIHUX Mejia.

[HTeTpaliis KOHIENTYyaIbHOTO, TUCKYPCHUBHOTO Ta EMITIPUYHOTO aCIIEKTIB CTBOPIOE
MIATPYHTS JUIS  IIJTICHOTO PO3YMIHHS CEK’ FOPUTH3AIli 1 JeceK’ropuTu3aiii B
MearpocTopi.
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Abstract

Modern psychology considers the issue of developmental crisis in children and
adolescents to be one of the most sensitive and pressing topics. This paper examines
the developmental processes occurring during childhood and adolescence, elaborating
on their underlying etiologies. Analyzing the subject from both theoretical and practical
perspectives, the study provides insights into appropriate psychological approaches
and interaction strategies for engaging with children and adolescents.

Keywords: crisis, adolescent, personality, problem, age periods, psychological
development, critical period, transition period.

Introduction

In the contemporary era, preserving the mental health of children and adolescents
stands as one of the most pressing issues facing society. This urgency is driven by a
rapidly changing social environment, intrafamily dysfunctions, academic stressors,
and, most notably, the pervasive influence of digital technologies on modern lifestyles.

The prominent behavioral and emotional challenges observed in children and youth
are intrinsically linked to specific developmental stages. The psychological tensions,
traumatic experiences, affective responses, and family structure models encountered
during early development manifest directly in adult personality patterns. Affiliation
with aggression, affective dysregulation, or interpersonal projection often originates in
childhood psychological conflicts. Consequently, the study of developmental periods
remains one of the most relevant problems of the modern era.

Personality development and formation represent an intricate, long-term process.
Throughout ontogenetic development—spanning from birth to senescence—human
life progresses through distinct developmental stages. The multi-perspective
investigation of humans as subjects of scientific study has generated diverse age
classifications [3, p. 85].

Theoretical Foundations of Developmental Crises

To comprehend psychological crises in children and adolescents, reliance on
classical developmental theories is indispensable. A foundational framework in this
domain is Lev Vygotsky’s Theory of Age Crises.

Vygotsky conceptualized psychological development not as a linear progression,
but as a series of qualitative leaps driven by crises. His framework delineated critical
periods occurring at ages 1, 3, 6 (formerly 7), and during adolescence (spanning ages
10-15) [2, p. 83]. According to Vygotsky, at the culmination of each developmental
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stage (e.g., the 1-year, 3-year, 7-year, and adolescent crises), the established social
situation of development disintegrates, making way for a novel psychological structure.

Expanding on early developmental stressors, Bulgarian psychologist L. Pernu
attributed the individual's first psychological crisis to the moment of birth: "7he crisis
of the newborn begins from the difficult minutes of birth. From a warm water
environment of 37°C with a propulsive pressure equal to 20 kg, it is cast into an
atmospheric environment. This resembles the condition of an astronaut in zero gravity
at a air temperature of 20°C, where breathing must occur under such conditions"” (3,
p. 109].

Psychological Dynamics Across Childhood Crises

The One-Year Crisis

The crisis at age one arises from the conflict between locomotion (walking) and
internal psychological shifts. The infant transitions from a passive observer to an active
explorer. When caregivers attempt to restrict movement out of perceived vulnerability,
the child strives for autonomy. Impediments to this drive often trigger sudden
emotional lability, vocalization, or resistive behaviors. This stage marks the initial
foundation of self-identity (/" concept).

The Three-Year Crisis ("'I Myself" Stage)

Recognized as one of the most pronounced milestones in developmental
psychology, the three-year crisis represents the emergence of primary autonomy. The
child differentiates the self from others, actively uses the first-person pronoun, and
strives to assimilate into the adult world.

During this phase, formal aspects of behavior begin to take shape alongside real
behaviors. Prior to age three, children primarily demonstrate unmediated, real
behaviors as role acquisition has not yet occurred. Post age three, behavioral dynamics
shift significantly. Importantly, neither the one-year nor the three-year crisis signifies
psychological pathology; rather, they constitute imperative stages of healthy
psychological maturation. Authoritarian, coercive, or overly restrictive parenting
during these periods can foster anxiety, abulia, or pathological aggression in later life.

The Six-Year Crisis

Vygotsky highlighted that the six-year crisis entails more profound structural
transformations compared to earlier stages. This period involves cultural
reorganization and self-regulation skills that set it apart from early childhood [1, p. 90].
The child relinquishes the self-perception of a preschooler and adopts the social role of
a student. The clash between previous developmental impressions and new institutional
demands fuels the crisis.

Primary psychological symptoms of the six-year crisis include artificiality in
behavior, unexpected emotional reactions, internalization, negativism, disobedience,
school anxiety, or learning avoidance. This stage serves as a bridge from early
childhood to a socially responsible developmental phase. Punitive measures, excessive
demands, or severe criticism from parents and educators during this phase can
undermine self-efficacy and foster school aversion. Conversely, a supportive
environment that incorporates play elements facilitates smooth adaptation to new social
roles.
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Adolescent Crisis and Socio-Emotional Dynamics

In psychological literature, adolescence is characterized as a "crisis period,"
"transitional stage," or "period of contradictions," typically spanning ages 11 to 15.
This stage is subdivided into early adolescence (ages 11-12) and late adolescence (ages
13-15).

Adolescence represents a highly wvulnerable transition marked by rapid
physiological and psychological acceleration. Regulating adolescent behavior without
accounting for physiological shifts is ineffective. This period is characterized by
accelerated height growth, heightened metabolic activity, endocrine changes, and
sexual maturation. Understanding these physiological mechanisms is crucial for
guiding instructional and developmental strategies [2, p. 148].

Anthropological perspectives view adolescence as the process of social integration
and status acquisition. Kurt Lewin (USA) highlighted that as adolescents enter broader
society, they acquire distinct drives non-existent in earlier childhood. However,
because adolescents occupy a marginal status between childhood and adulthood,
developmental conflicts and crises naturally arise. John Coleman further expanded this
concept, noting the emergence of a distinct adolescent subculture within the broader
adult society [2, p. 147].

Because children and adolescents occupy different stages along the same
developmental continuum, their respective crises reflect age-specific features.

Conclusion and Interventions

The critical determinant in navigating developmental crises lies in parental and
environmental attitudes. Adolescents must feel unconditionally accepted for their
intrinsic value as individuals rather than merely for their academic or social
achievements. Effective parental interaction includes active listening, maintaining eye
contact, respecting autonomy, and validating choices.

This responsibility extends beyond the family unit to educators and school
psychologists. Teachers must maintain collaborative communication with parents,
while school psychologists play a vital role in assessing emotional states, facilitating
conflict resolution, providing stress-management support, and implementing psycho-
prophylactic interventions to ensure healthy psychological development.
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CUCTEMA PEAJIIBAILIII IPOT'PAMU ®OPMYBAHHS
INPAKTUYHUX HABUYOK III/I YAC ITPOBEJAEHHSA
BUPOBHHUYOI NIPAKTUKH JJI51 JIIKAPIB-
IHCUXO0JIOI'IB

Tepruuna Haxisa AnaroJiiiBHa

KaHIUAAT TICUXOJIOTTYHUX HAYK, JOLEHT,

JOTICHT KadeIpy 3arajibHOi 1 MEUIHOI TICUXOJIOT ],
Hamionansuuit Mmenuunuii yHisepcuret iMmeHi O.O.boromosbiis,
M. KuiB, Ykpaina

dopMyBaHHS MPAKTUYHUX HABUYOK MAaHOYTHHOTO (haxiBIls € KIOYOBOK YMOBOIO
Horo npodeciiiHoi TOTOBHOCTI 0 POOOTH 3 KIIEHTaAMH, MEIUYHUMHU IICHTPAMH,
OCBITHIMU 1HCTUTYIIIMH Ta COLIAJIBHUMH CHUIbHOTaMHU. BupoOHWYa mpakTuka
BUCTYIIA€ IICHTPAJILHUM €TaIloOM IIbOT0 MPOIIECy, a/IKe caMe BOHA 3a0e3meuye nepexija
B1Jl TCOPETUYHUX 3HAHB JIO pealibHOTO MpodeciitHoro nocsiny. EdexTuBHa peanizaiis
poTpaMHi TMPAKTUYHOI IMMIJATOTOBKM TNOTpeOy€e UYITKO BH3HAYCHHX MIIAXIB, SKi
OXOIUTIOIOTh OpraHi3aliifHi, METOJWYHI, KOMYHIKaTUBHI Ta pPEQIEKCUBHI aCHEKTU
JUSJIBHOCT1 CTYJIEHTa. Y KOHTEKCTI Cy4aCHUX BUMOT 110 Tpodecii JiKaps-ncuxosiora
0co0mBOi Barn HaOyBa€e CTBOPEHHS TaKUX YMOB MPAKTHKH, IO CIPHUSIIOTh PO3BUTKY
KOMIIETEHTHOCTEH, HEOOX1THUX JJI1 poOOTH B OaraTOKOMIIOHEHTHOMY, TUHAMIYHOMY
Ta €TUYHO 4YyTJIuBOMY cepenoBuili. Came TOMY BHM3HAUCHHs MNUISAXIB peasizalii
nporpamMu  (popMyBaHHS TPAKTUYHMX HABUYOK € BAXJIMBUM 3aBIAHHSAM, SKE
3a0e3neduye MUTCHICTh, PE3YIbTATUBHICTD 1 MPOGeciiiHy CIpSIMOBAHICTh BUPOOHUYOT
MPaKTUKH.

3aBaaHHs, SKI MOB’S3aHI 31 BKIIOUEHHSM CTYJCHTIB y NMPAKTUYHY [ISIIbHICTD,
MepII 3a BCE, PEali3yIOThCA YK€ Ha eTarl BUBYEHHS TNCUXOJOTTYHUX JIUCIUILIIH
(mpakTukyM mpodeciiiHMX HaBUYOK) uYepe3 BIIPOBA/KCHHS y HABYAIBHUN TPOIIEC
MPaKTUYHO OPIEHTOBAHMX KYPCIB 32 BHOOPOM, HOBUX (POPM 1 METOMIB MIATOTOBKU
CTYJICHTIB Ha MPAKTUYHUX 3aHITTIX, MaHCTEP-KJIaciB MpoBIAHUX (axiBIlIB y JaHIN
cdepi (B paMKax HayKOBUX KOH(epeHLiid, TypTKiB TOIIO), TPEHIHTIB MpodeciitHoro
PO3BUTKY (BiAMpaIFOBAaHHS KOHKPETHUX METOIB Ta TEXHIK NMPpodeciitHOT AISITLHOCTI),
BKJIFOUCHHS Y MTPOrpamMy HayKOBHX 1 (0aXOBUX CTa)KyBaHb.

OcoOnuBe Micue y peamizauii mporpamu (GopMyBaHHS NPAKTUYHUX HABUYOK
CTYJICHTIB 3aliMa€ BUPOOHWYA TIPAKTHKA, SKa TPOBOAWTHCS y KOHCYJIBTATHBHO-
JIarHOCTUYHINA JIsJIBHOCTI Ha KJIIHIYHMX 0a3zax pizHoro mnpoduio. BupodbHuya
MpakTUKa 3a OCBITHBOIO Mporpamoro 225 «MeauuHa TICUXOJIOTIs» 3abe3nedye
dbopmyBaHHS y MaWOyTHIX JIKApiB-TICUXOJOTIB HABUYOK TICHUXOKOPEKIIHHOI Ta
IICUXOTEPANEBTUYHOI JISUTBHOCT1, OBOJIOMIHHS TEXHIKAMH IICUXO0JIOTTYHOT peadimiTamii
3a JIOTIOMOTO0 CYYaCHUX METOIIB, MPUIMOMIB Ta METOIUK. KpiM TOrO, 1151 MpaKTHYHA
TISUTBHICTh MOXE CTaTH JJIsl CTYJICHTA MEPIINM JO0CBIIOM BKJIIOYEHHS Y MailOyTHIO
npodecito, crmocoOOM TOMOJAHHS  HEBIEBHEHOCTI, CTpaxy Ta XOPOIIOIO
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MOTHUBAIIMHOI TUTAT(GOPMOIO TSI CAMOPO3BUTKY. AJDKE, 3pO3yMijo, MO OyIb-sKa
npodeciiiHa isUIbHICTh TMOBUHHA CHOHYKATUCS aJeKBaTHUMHM MOTHUBAaMH, IO
Oe3rnocepelHbO TMOB‘sS3aHI HE TIIBKKM 3 i1 3MICTOM, TOOTO MOTHBH 3aCBOEHHS
npodeciifHO 3HAYyIIUX CIOCO01B Jii, a i 3 MOTUBAMHU BJIACHOT'O PO3BUTKY, BIIACHOTO
CaMOBJIOCKOHAJICHHS.

Peanizyroun came 1€ 3aBaaHHs Iporpamu (popMyBaHHS NPAKTUYHUX HABUYOK
npodeciifHOl TISUIPHOCTI MiJ Yac BUPOOHMYOI MPAKTUKHU, HaMH OyJia BIPOBAKCHA
MOCIIJIOBHA CHCTEMa MPAKTUYHUX MPO(]eciiiHO OpI€EHTOBAHUX 3aHATh Ha KIIHIYHIN
0a3i kadenpu 3aranpHOi 1 MeauuHOI ncuxosorii HMY imeni O.0O.boromonsiig KJIH3
«entp po3Butky nutuHu «S+cim’s». Llg cucrema Bkioyae B cebe 4HOTHPHU
MOCIIIJIOBHI €Tanyu NPakKTUYHOI pOOOTH CTY/ICHTIB:

1. Ilepmmii etan mnepeadadae O3HAHOMIIEHHS CTYJEHTIB 31 CTPYKTYpOIO,
3aBAaHHAMH, 0coOIUBOCTAMU Ta popmamu podoTn KJIH3 «LleHTp po3BUTKY NUTHHU
«+ciM's», mo 3aiicHioe TpodeciiHU  TCUXOJIOTIYHUN CYNpoBiA  JITeH 3
0COOMBOCTSIMU TICUXO(})I3UYHOTO PO3BUTKY.

Ha mpomy erami y cTyneHTiB (opMyeTbcsl 3arajbHE YSBICHHS IIPO OCHOBHI
XapaKTEPUCTUKU  TICUXOJIOTIYHOTO  CYNpPOBOAY  JITed 3  OCOOJMBOCTAMHU
MCUXO0(I3UYHOTO PO3BUTKY Ta aKTYyaJbHICTh HOTO 3apPOBAHKEHHS y CydacH1 3aKjiaiu
OCBITH. AJI’KE€, Ha CbOTOTHIIITHIHN JIEHb OCBITHS IIporpama Jijisl iTel JOUIKUIBHOTO BIKY
3 0COOJMBMMHU TOTpeOaMu 1€ BEJIMKOIO MIpOI0 € cremianizoBaHow. Lls cucrema
IPYHTYETbCS Ha CHELIAIbHUX pecypcax 3 AePEeKTOJOriYHOK abdo MEeANYHOIO
opieHTari€ero. Taka ocBiTa 3AeOUIBIION0 Ma€ ACIKUN «MEIUYHUI» BIJITIHOK,
OpPIEHTYHOYMCH MIBU/IIEC HA KOPEKIIII0, aHDK HAa aKTUBHY COLllali3alliio JUTUHU. Tomy
BIIPOBA/DKCHHS 1HTErPOBAHOI  MPOTpPaMH TICUXOJIOTIYHOTO CYMPOBOAY IUTHHU 3
0COOJIMBUMHU MOTpeOaMu B yMOBax JOMIKIILHUX HABYAIBHUX 3aKJIa1B € HEOOX1THOIO
CXOJIMHKOIO Ha HNUISAXY JI0 TyMaHi3allii CyCIiIbCTBA B LIJIOMY 1 OCBITH 30KpeMa. Takuit
CYMpOBIJl OTPHMaB Ha3BY «PaHHBOI JOITOMOTHY» a00 «PaHHBOTO BTPYUYAHHSD» 1 BKIIFOUAE
B ce0e COIlaTbHO-TICUXOJIOTIYHY, MEAUKO-KOPEKIIHHY Ta TMEAaroriyHy MiATPUMKY
CiM’i, 0 BHUXOBY€ OCOOJMBY JWTHHY, OpPIEHTOBAHMM Ha JOCATHEHHS MUK
rapMoHi3arii B3a€MOJii TUTUHH 3 OTOYYIOUHM COITIaJIbHUM CEPEIOBHINEM, OCKIIbKU
caMe B ITiii B3aEMOJIIT 1 B1IOYBA€ThCS COLIAIIBHUN PO3BUTOK, COIIiami3allis, ColliaibHe
CTaHOBJICHHS ocobucTocTi [1].

2. pyruii eran y cucrtemi (GOpMyBaHHS TMPAKTHUYHUX HABUYOK TMpodeciitHoi
JUSITBHOCTI Mij Yac BUPOOHUYOT MPAKTUKK Ha KiIiHIUHINA 6a31 kadenpu KIH3 «llentp
PO3BUTKY JHUTHHH <«SI+ciM’s» mepembadae O3HAMOMIIGHHS Ta  IIPAKTHYHE
BIJIMPAIIOBaHHS TMEBHUX METOJIB Ta MNPUUOMIB TMCHUXOJOriyHOro cymnposoay. Lli
3aHATTS MPOBOJSATHCA Y BUTJISI MalicTep-KJIaciB Ta TPEHIHT1B Npo(deCciitHUX HaBUYOK
y HEBENUKHUX Tpymnax (1o 7 4osioBik). Hamu cknazeHuii mepenik Takux 3aHsATh, SKi
CTYIICHT MOXXE TMPOUTH YIPOJOBXK KITbKOX PpOKIB HAaBYaHHA Y MEIUIHOMY
VHIBEPCUTETI Ha 10 AWIUIOMHOMY piBHI MiJTOTOBKM Ta OTPUMATH BIATMOBIIHI
ceprudikatu. 30KpemMa CTYACHTH BIJIBINYIOTh TaKi MalCTep-KJIaCH Ta TPEHIHTH SIK:
«Metoauka Ta MpUHOMH HEUPOKOPEKITi», «MeTomKa Ta irpoBi MPUHOMH 32 METOI0M
KaHicTeparmii», «MeToau Ta NMpUIOMH CEHCOPHOI IHTErparii», «ApT-TeparneBTHYHI
METOAH Y POOOTI 3 TITHMUY.
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3. Tpetiii eTanm y CHCTeMi MPAKTUYHUX NPO(EciiHO OpIEHTOBAHMX 3aHATH Ha
kiiHiyHIA 6a31 kadenpu KAH3 «llentp po3BuTKy auTuHu «S+cim’s» mnependadae
NPOBEJICHHS] HAayKOBHUX JOCII/PKEHb, BIAMOBIIHO /0 HAyKOBUX IMOTPeO ILEHTPY Ta
npodeciiiHuX 1HTEpeciB CTYJEHTIB. 3a pe3ysbTaTaMH LbOI0 HAMpPSIMKY poOOTH
CTylleHTH OepyTh yd4acThb B OpraHizamii Ta TPOBEIECHHI KOHCYJbTaTUBHO-
J1arHOCTUYHOT PoOOTH 3 OaThKaMH, CEMiHApiB, HAYKOBO-TIPAKTUYHUX KOH(EpEeHIIiH,
3acijlaHb HAYKOBUX TYPTKIB, JICKIIH 1 TpoeCciHHUX KOHCYJIbTAIIN JIJIs1 CIIEIiaIiCTIB
neHTpy. Taka mnpakTHYHA JISUTBHICTH CTYACHTIB CHpUsie (POPMYBAHHIO HABUYOK
pO3poOKH, oOprasizaiii, TPOBEAECHHS MEIUKO-TICUXOJIOTIYHOTO JOCTIHKCHHS 3
BUKOPHUCTAHHAM CYy4YacCHOTO TMCHUXOIarHOCTHYHOTO 1HCTPYMEHTapio Ta Mo0y/I0BU Ha
I[ii OCHOBI IJIaHy KOHCYJbTaTUBHO-peabumiTaniiHoi pobotn Ha 0a3l kadeapu
3aranbpHO1 1 MeanuHoi ncuxodorii y K/IH3 «lentp po3Butky autunu «SA+cim s» [2].

4. Ha uderBeproMy eTamni (OpMyBaHHS NpPaKTUYHUX HABUYOK MpodeciitHOoi
JISUTBHOCTI M1 4ac BUPOOHUYOI MPAKTUKKU Ha KIiHIuHINA 0a31 kadenpu KJIH3 «llentp
PO3BUTKY JAUTHHH «SI+Cim sh» mependadaeTbCsi y4acTh CTYJICHTIB y KOHCYJIbTaTUBHO-
peabumiTaIiiHINA, METONWYHIA Ta opraHizamiHiii poboti wnentpy. lleit eran
MPaKTUYHOI MIATOTOBKM MaiOyTHHOTO (haxiBlsg TO3BOJUTH CTYJIEHTY BUOYIyBaTu
[UTICHY CHUCTEMY ICHUXOJIOTTYHOTO CYNpPOBOJY TUTHUHU 3 OCOOJUBUMHM MOTpeOaMH Ta
Ha0yTH HABUYOK MO0 OpraHi3allii Ta 3/1HCHEHHS.

Po3pobnena Hamu mporpama (opMyBaHHS MPAKTUYHUX HABUYOK MpodeciitHOi
JISTBHOCTI JIIKapsA-IICUX0JI0Tra € HAYKOBUM MPOEKTOM KadeapH 3arajibHOi 1 MeTUYHO1
ncuxodiorii HMYVY imeni O.O.boromonblis Ta BIPOBAIKY€EThCA HA PI3HUX KITHIYHHX
6a3ax kadeapu, BIAMOBIIHO JI0 X MPOdUII0 Ta HAYKOBOIO 3aIUTY.

Takum uyMHOM, mpodeciiHe CTAaHOBJICHHS JIKaps-ICUXOJora B IMpolLeci
npodeciiiHoi MIArOTOBKM BUMAara€ BiJI CTYJEHTa CKJIAJHOI, HAmpy»eHOi TBOPYOi
pOOOTH 3 PO3BUTKY BJIACHOI OCOOMCTOCTI, BUPIIIIEHHS CBOIX MICUXOJIOTIYHUX MPOOIeM,
BUOOPY OJAHUX MOMKJIMBOCTEH 1 BIIMOBH Bij IHIINX, HAOYTTS JOCBIIY MPAKTUYHOTO
3acTOCyBaHHS (PYHJIaMEHTAJIBLHUX 3HAHb Y MPAKTUYHIN JISTIBHOCTI, OCKUIBKH PIBEHb
npodeciiiHoi MaiicTepHOCTI (axiBI Il€i Tamy3l TCUXOJOTrii BEIUKOK MipOIo
BU3HAYAETHCS (OPMYBAHHSIM OCOOUCTICHUX KOMIIETEHIIA $SK OCHOBH YCIIIXY
0cOOUCTOCTI B OBOJIOAIHHI mpodeciiiHoio nisubHicTIO. Came ToMy edexTuBHA
peamizanis nporpamMu GOpPMYBaHHS TMPAKTHYHUX HABUYOK MiJ Yac BUPOOHUYOL
MPAKTUKHU JIKapsI-TICUX0JIora MOTpedye IIecHpsIMOBaHOI OpraHizailii, HayKOBO
OOTPYHTOBAHOTO METOIMYHOTO 3a0e3MeueHHs] Ta CTBOPEHHS YMOB IJsi aKTHBHOI
npodeciitHoi B3aemosii. CaMe MO€IHAHHS TEOPETHUYHOI MIATOTOBKH 3 pPeaTbHUMHU
BUJIaMU JIISUIBHOCTI JTO3BOJISIE CTYJNEHTY C(HOpPMYBaTH KIIOUOBI KOMIIETEHTHOCTI,
HEOOXITHI i1 POOOTH y Cy4acHOMY IICHMXOJOTIYHOMY Tmpoctopi. BupobHuua
MpaKTUKA CTAa€ HE JIUIIE €TaloM IEPEeBIPKH 3HaHb, a ¥ BAXKIMBUM CEPEIOBHUIIECM
Npo@eciiHOro CTAHOBJIEHHA, J€ MalOyTHIN QaxiBenp HABYAETHCS AaHAII3yBaTH,
B3aEMO/IISITH, TPUIUMATH PIIIICHHS Ta JOTPUMYBATHUCS €TUYHUX CTaHIapTIB. Bu3HaueHi
NUISIXA peanizaiii mporpaMu 3a0e3MedyroTh CUCTEMHICTh, PE3YJbTATHBHICTH 1
MPaKTUYHY CIPSMOBAHICTh MIATOTOBKHU, CIPUSIOUH (HOPMYBAHHIO JIIKApsI-TICUXOJIOTa,
3IaTHOTO KOMITETEHTHO ¥ BIAMOBIMAJBHO MISITH B YMOBax peanbHOI mpodeciitHoi
MPaKTUKH.
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