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MPOrHO3MPOBAHME MIPOBbIX
TEXHOMTOTUYECKMX METATPEH/10B C
YYETOM OCHOBHbIX TEHAEHLNM B
TEXHO/TOTMYECKOM PA3BUTIM HA
MPUMEPE IPYMTMbl CTPAH MPOBOIO
COOBLLECTBA

Kapubaes Acbinbek AMMpxaHOBKY

PhD, accoyuuposaHHsIl npogeccop, MexayHapoaHbIh akaJeMNYeCcKMim YyHUBEPCUTET
Kamunesa Anmarynb AKGynaToBHa

PhD, accoyuuposaHHsili npogeccop, MexayHapoaHbIN akageMUYeCcKnin yHmBepcuTeT

BbiABAEHME M OLEHKA HOBbIX TEHAEHLMIA OCYLLECTBAAETCA C MCMO/Mb30BAHMEM pPacyeToB
JHEProaKO/OTMYECKMX  MapameTpoB, a TakkKe  Knaccudukatopa  TUMMNOB  TEHAEHUMI
TEXHO/IOTMYECKOTrO Pa3BmTHKA.

Knaccuduratop TMNOB TEHAEHUMI TEXHOJIOTMYECKOro PasBUTUA CTPOUTCA Ha OCHOBEe
6a30BbIX MHAMKATOPOB M BKAOYAET B ce6A BCE NPAKTUYECKM 3HAYUMbBIE N IOTMYECKM BO3MOXKHbIE
TUMbI TEHAEHUMI TEXHONOMMYECKOTO Pa3BUTKA.

CyTb KnaccuduKkaTopa B TOM, YTO BCE BO3MOMKHbIE TEXHONOTMYECKNE TEHAEHLUMMN AeNATCA
Ha TPW CBA3AHHbIX MeXay COO60M aKTUBHbIX 30HbI:

A 30Ha cTarHaumMy TeXHONOTMYECKOM CUCTEMbI:

b 30Ha Aerpagaumnm TEXHONOTMUYECKOM CUCTEMBI;

B 30Ha pa3BUTUA TEXHOIOTMYECKOM CUCTEMBI.

A 30Ha CTarHaumm nam nepexosiHas 30Ha BK/OYaeT B ceba ABa TMNA TeHAEHUMN.

Tun A.1. — Nepexoa OT Pa3BUTMA TEXHONOTMYECKOM CUCTEMbI K Aerpadaunn.

Tun A.2. —Tepexoa oT Aerpagaumm K pasBnuT1io C PUCKOM BO3BPaTa K Aerpagaumn.

B 30He cTarHaumMm MMeeT MecTo Hy/1eBOM POCT Noae3Hon mowHocTu: AP = 0.
b 30Ha aerpazauymm TEXHONOrMYECKOM CMCTEMbI BK/ItOYaeT B cebs ABa TMNA TEHAEHLMNA.
Tun b.1. — Cnaga.
STOT TMN TEHAEHUMM XapaKTepu3yeTca YMeHblIEeHWEM POCTa MOJE3HOM MOLLHOCTM Ha BbIXoAe
CMCTEMbl 33 CYET YMEeHbLUEHWA pPoOCTa noTpebnaemolr MOLWIHOCTM Ha BXOAE CUCTEMbl C
coxpaHeHnem KCT cnuctemsl.
[PaHWYHblE YCNOBMA CNaja:
yMeHbLUEHWEe TEMMNOB POCTa NoJsie3HOM MolHOCTU: AP<O;
yMeHbLUEHWE TEMMNOB POCTa NoJIHON mowHocTh: AN<O;
coxpaHeHue KCT: Ap=0;
Tun B.2. — Jerpaaaumns.
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3TOT TMN TeHAEHUMW XapaKTepu3ayeTcs YMeHbLIEHNMEM POCTa NOSe3HOM MOLHOCTU Ha Bbixoae
CUCTEMbI B TeYEeHMEe ANUTE/IbHOrO BPEMEHM B OCHOBHOM 3a CYET YMeHblUeHUs 3dGeKTUBHOCTH
MCMNO/Ib30BaHMA NOTPebIAeMbIX PECYPCOB.
FpaHWYHblE YCNOBUA Aerpaaaumnn:
yMEeHbLUEHMWe TEMMOB POCTa MOe3HOM MOLLHOCTH: AP t + A%P-t? <0;
yMeHbLeHue Temnos pocta KCT: Ad-t + A2dp-t2<0;
COXpaHeHMe TeEMMNOB PocTa NosiHon mouwHocTh: AN<O;

B 30Ha pa3BMUTMA BKAOYAET B cebs cnedytoLme TUMbl TEXHONOTMYECKMX TeHAEHLMN.

Tun B.1. — SKCTEHCUBHbIN MM SHEPrOChIPHEBOM POCT.
3TOT TMN TeHAEHUMWN NPOSBAAETCA B YBEINYEHUM MOLHOCTM Ha BXOAE CUCTEMbI B OCHOBHOM 3a
CYeT pocTa aHepronoTpebaeHma 13 BHeWHen cpeabl (CouManbHOM U NPUPOAHON), a He 3a cyeT
yBenmyeHma KCT 1 apPeKTUBHOCTM MCNOIb30BAHNA MMEIOLLIMXCA BHYTPEHHMX PECYPCOB CTPaHbI.
FPaHWYHblE YCNOBUA SKCTEHCUMBHOIO POCTa:
POCT NOAHON MoLLHOCTU: AN>O;
0606LEHHbIN KO3PPULMEHT COBEPLUEHCTBA TEXHONOTUIM HE M3MEHAERTCA:
Ad=0 1 & =0,25-0,3;

Tun B.2. — IHTEHCUBHbIN POCT UKW PA3BUTHE.
BTopolt TMN TEHAEHUMM MNPOABNAAETCA B POCTE MNOJIE3HOM MOLWHOCTM Ha BbIXOAE CUCTEMbI B
OCHOBHOM 3a cyeT nosbileHnsa KCT 1 abdeKTMBHOCTM MCNONb30BaHMA BHYTPEHHMX PECYPCOB, a He
3a cyeT NoTpebAeHNs 3HePropecypCcoB.
FPaHWYHbIE YCNOBUA MHTEHCUMBHOMO POCTa AN Pa3BUTUA:
noBsblleHne 0606LeHHOro KoadpdULMEHTa COBEPLUEHCTBA TEXHOIOMMIA:
AD>0 n $>0,3;
HeyBeaMYeHne TeEMNOB pocTa noTpebasemon mouHoct AN = const;
yBe/IM4YeHme pocTa NoAe3Hon MolLHocTL: AP>0;

Twun B.3. — MHHOBaALMOHHOE pa3BuUTHE.
3TO pasBMTME B KPaTKO M cpeaHecpodHoin nepcnektuee (5 — 10 neT) B OCHOBHOM 3a C4yeT
NOBbILLEHMA SHEPro3IPPEKTUBHOCTM NOCPEACTBOM peannsaLmmn bosee CoBEPLUEHHbIX TEXHONOMM,
NPUHOCALLMX BONbLIMIA AOXOA «3AECh U CENYACY.
3TOT TMN Pa3BUTMA He obecneynBaeT YCTOMUYNMBOCTb MHHOBALIMOHHOMO Pa3BUTUA B AOTOCPOYHON
nepcnekTmee.
FPaHWYHblE YCN0BUA MHHOBALMOHHOIO Pa3BUTUS:
nosblleHe 0606LeHHOro KoadpdULMEHTa COBEPLUEHCTBA TEXHOIOMMA:
Ad>0n 0,3 < <0,45;
POCT NO/IE3HON MOLLIHOCTM B KPATKO M CPeIHECPOYHOM NepcrnekTUBe:
AP >0,
roe AP — n3meHeHWe Noae3HoM MOLWHOCTH 33 Bpems t;
t — war macwTabupoBaHusa (a1 cTpaHbl t= 3 roaa).

Tun B.4. —YcTon4ynsoe MHHOBALIMOHHOE Pa3BUTHE.
3TOT TMN TEHAEHLMM TEXHONOTMYECKOrO Pa3BnTMA obecneynBaeT yCTOMYMBOCTb MHHOBALIMOHHOTO
Pa3BUTUA B AONTOCPOYHOM NEPCNeKkT1Be 3a CYeT BOCMPON3BOACTBA HEeyDbIBAOLLIMX TEMMNOB POCTa
KCT, peanusaumy NpOpPbIBHbIX TEXHONOTM, MOBbLILEHMA KayecTBa ynpaB/ieHUsa, YMEHbLIEHNS
NoTepb MOLWHOCTM W. KaK CNeACcTBME, YBENMYEHWA TeMnoB POCTa MOMEe3HOM MOLIHOCTM B
[ONTOCPOYHOM MEepcrnekTBe C COXPaHEeHMEeM PasBUTUA B YC/IOBUAX HEraTUBHbIX BHELIHUX M
BHYTPEHHUX BO3AENCTBUN.
FPaHWYHblE YCNOBUA YCTOMYMBOTO MHHOBALMOHHOIO Pa3BUTUA:
BOCMPOW3BO/CTBO MHHOBALMOHHOIO Pa3BMTUA B 0/ITOCPOYHOM NepCneKTMBE 3a CHeT peannsalmm
NPOPbIBHbIX TEXHONOTNIA:
Ob = do+ Adt+ A’pt?+ A3p-t3+ ... >0,
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roe Ad — nameHeHume KCT;

Ad -t - nameHenme KCT 3a 3 roaga;

A’} - t? - ckopocTb M3meHeHua KCT 3a 9 ner;

A3 - t3 - yckoperune nsmeHeHusa KCT 3a 27 ner;

yBe/nm4yeHmne TeEMNOB POCTa NOJE3HON MOLLHOCTM B JO/ITOCPOYHOM NePCneKTUBE:
P=Po+ APt + A?Pt2+ A3P-t3+ ... 20,

raoe AP —nameHeHMe NONEe3HOM MOLLIHOCTY;

AP -t - u3smeHeHMe NONE3HOM MOLLHOCTM 33 3 roaa;

A’P - t2 - CKOPOCTb M3MEHEeHMA NONe3HON MOLWHOCTY 3a 9 NeT;

A3P - t3 - ycKOpeHue M3MEHEHUA NOe3HOM MOLLHOCTM 3a 27 NeT;

OueHKa C/TIOKMBLUMXCA B MWPE MeratpeHAoB BbIMOJIHEHA C  WCMOJ/Ib3OBAHMEM
BbIMOJHEHHbIX pacyeToB 6a30BbiX WMHAMKATOPOB And 156 cTpaH mupa paspaboTaHHOro
KnaccudurKaTopa NpakTUYECKM 3HAYMMBIX M TOTMHECKM BO3MOXKHbIX TEHAEHLMA TEXHONOTMYECKOTrO
pas3BuTKA.

OueHKa ocyWw,ecTsneHna ANndA BbIDOPKM CTpaH N0 TPEM BPEMEHHbIM Nepruoaam:

Mepnopa 1 - o kpmsmca ¢ 2000 no 2007 rr.

Mepwuopn 2 — octpaa dpopma Kpmsnca ¢ 2008 no 2010 rr.

Mepnopn 3 — BbIxoa 13 Kpmmca ¢ 2011 no 2017 rr.

OueHka nposedeHa ana 10 cTpaH, cpean KOTOPbIX MPUCYTCTBYHOT «CTPaHbI-NNAEPDI»,
«CTPaHbI-CEpeaHAKN» U «CTPaHbl-ayTCanaepbl» B MMPOBOM Pa3BUTUM:

Hopserns; 6. lepmaHus;
KaHaaa; 5. YKpauHa;
CLUA; 6. NHansa;
Kutai; 7. AdraHuncraH.

B Tabauue 1 npeactaBaeHbl pe3yabTaTbl OLEHKM CNOMKMBLUMXCA MeraTpeHaos. Mx aHanus
MOKa3bIBAET, YTO 33 YKA3aHHbIM BPEMEHHOW Nepuos B Pa3IMYHbLIX CTPAHAaX MMUPA AOMWUHMPYIOT
Pa3NNYHblE TEHAEHUMW, OXBaTblBas MNPAKTUYECKM BCE BO3MOMHble TWUMbl  TEHAEHUMIA
TEXHO/IOTMYECKOro Pa3BUTMA OT Aerpadaumn (AdbraHucTaH) A0 yCTOMYMBOrO MHHOBALMOHHOTO
pa3BuTMA (Hopserns, Knutain).

Tabauua 1. OyeHKa CAOHUBUWUXCA 8 MUpPe Me2ampeHO08 N0 MUNam meHOeHyul
mexHOo102UYeCcKo20 pa3sumus [cocmasneHo asmopom Ha ocHose [1]]

MNHHOBaLMOHHOE N
o . Ycronumsoe
TuibLIeHAEeHUMI DKCTEHCMBHbIN pa3BuTME UK
Oerpagauma | CrarHauma | Cnag N MHHOBALIMOHHOE
CTpaHbl poct MHTEHCMBHbIMN
pa3sutue
pocT
2000 - 2007
x rr.
by
g 2008 - 2010
g rr.
T 2011 -2017
rr.
2000 - 2007
rr.
©
= 2008 - 2010
s .
e
2011 -2017
rr.
3 2000 - 2007
= rr.
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MNHHOBaLMOHHOE

TUMBLTEHAEHUNIA DKCTEHCUBHbIN pa3BuTMe unu
Oerpagauma | CrarHauma | Cnag N
CTpaHbl pocT NHTEHCWBHbIN

YcToumsoe
MHHOBALMOHHOE
passuTUe

pocTt

2008 - 2010
.
2011 -2017
.
2000 - 2007
.
2008 - 2010
.
2011 -2017
.
2000 - 2007
.
2008 - 2010
.
2011 -2017
.

CLWA

[epmaHuna

2000 - 2007
.
2008 - 2010
.
2011 -2017
.
2000 - 2007
.
2008 - 2010
.

2011 -2017
.

2000 - 2007
.
2008 - 2010
.
2011 -2017
.
2000 - 2007
.

2008 — 2010
.

2011 -2017
.

YKpaunHa

KuTan

NHans

AdraHunctaH

BbinosiHeHHble pacyeTbl 6a308BbIX MHAMKATOPOB MUPOBOrO TEXHOIOTMYECKOTO PAa3BUTMA U OLLEHKA
CNIOXKMBLIMXCA MeraTpeHa0B Aas M BO3IMOXKHOCTb NMPOU3BECTM OLEHKY perTMHIro 60 cTpaH MMpa
no napameTpy ¢ (Mnn 0606LEHHbIN KO3bDULIMEHT coBeplLeHCTBa TexHonormi, KCT) n napameTpy
KayecTBa XM3Hu (Tabn. 2).
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Tabnauua 2. PelimuHe cmpaH no Ka4yecmay #U3HU 8 e0UHUUax MowHocmu (kBm/uenoseka)
Ha 2000, 2005 u 2012 22. [cocmasneHo asmopom]

KayecTtBo KayecTtBo
MecTto | CrpaHa (K;KTVZZ;), MecTto | CrtpaHa (K;KTVZZ;),
2005 . 2012r.
1 KaHana 3,63 1 Hopserua 3,91
2 Hopserua 3,43 2 PuHNAHAMA 3,68
3 PUHNAHANA 3,28 3 KaHaaa 3,49
4 CLLUA 3,15 4 LLBeums 3,16
5 LLBeums 2,79 5 CLUA 3,12
6 ABCTpannsa 2,48 6 ABCTpanns 2,71
7 CuHranyp 2,05 7 CuHranyp 2,41
8 HuaepnaHapl 1,93 8 HuaepnaHap! 2,13
9 Hosas 3enaHaus 1,93 9 Kopes 2,00
10 ®PpaHuna 1,89 10 HoBas 3enaHams 1,97
11 Caynosckada Apasusa | 1,85 11 ABCTpuA 1,90
12 AnoHuAa 1,80 12 CaypoBsckaa Apasus 1,87
13 Kopes 1,75 13 ®paHuma 1,87
14 ABCTpuA 1,73 14 LLseuapusa 1,83
15 epmaHna 1,72 15 AnoHusa 1,82
16 LLIBeruapus 1,68 16 Yexus 1,79
17 Yexns 1,64 17 epmaHna 1,77
18 BennkobputaHusa 1,57 18 SCTOHMSA 1,60
19 N3pannb 1,38 20 NcnaHus 1,45
20 McnaHus 1,37 21 Poccusa 1,43
21 3CTOHMA 1,33 22 N3pannb 1,34
22 NTanua 1,32 23 FOHT KOHT 1,33
23 FOHT KOHT 1,16 24 NTanua 1,30
24 lpeuna 1,15 25 lpeuna 1,24
25 MopTyranma 1,02 26 MNopTyranma 1,13
26 YKpanHa 0,96 27 bonrapua 1,08
27 bonrapua 0,95 28 YKpanHa 1,08
28 BeHrpus 0,95 29 BeHrpus 1,07
29 TypKMeHUCTaH 0,94 30 MNMonblia 1,03
30 MonbLua 0,89 31 JlnTea 1,01
31 NvTtBa 0,89 32 Benapycb 0,98
32 benapycb 0,85 33 TypKMeHuCTaH 0,83
33 BeHecyana 0,73 34 BeHecyana 0,73
34 HOAP 0,65 35 PymblHWNA 0,73
35 NpaH 0,65 36 FOAP 0,71
36 PyMmbIHWA 0,63 37 NpaH 0,67
37 Y3beKkuncraH 0,60 38 ApreHT1Ha 0,62
38 ApreHTuHa 0,58 39 Y3beKkucrtaH 0,59
39 MeKcnKa 0,55 40 Kutan 0,59

=
H
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AHaNM3 NOCTPOEHHbIX PEUTUHIOB MOKa3blBaeT CBA3b TUMNA TEHAEHLMM TEXHONOTMYECKOTO
pPa3BUTUA, M3MeHeHUA MeraTpeHaoB KCT 1 KayecTBa KM3HM B CTpaHax mupa: yem bonsbwe KCT,
mem 8blle Ka4ecmao #U3HU 8 CMpPaHax Mupd.

MakcmnmanbHoe KCT 1 KayecTBO XM3HM MMEIOT CTPaHbl, A1A KOTOPbIX AOMUHMPYOLLMM
ABNAETCA MeraTpeHa, MMeHYeMbI KaK «yCTOMYMBOE MHHOBALUMOHHOE pa3BuTmMe». B 4ncno Takmx
CTpaH BXxO0AUT HopBerunsa, KoTopada Ha NpPoTAXKeHWn nocneaHux 10 net 3aHMMaeT nepBoe MecTo B
PENTMHIE MO KAYeCTBY KM3HU B eAMHMLAX MOLLHOCTM Ha AyLWY HaceneHua. He MCKAOYeHO, YTo B
onvkanwime 5 net Kutalh MOXKeT BOMTM B UYMCAO CTPaH C TEXHOJIOTMYECKMM MEeraTpeHaom
«yCTOMYMBOE WMHHOBALMOHHOE pa3BuTMe», obecneymBas Ha NPOTAXEHWW nocnedHux 25 net
YCTOMYMBbLIE TEMMbI POCTa MOAE3HOM MOWHOCTM 8 — 12% roaoBbIX. BblaeneHHbIM meraTpeHs,
«YCTOMYMBOE  MHHOBALMOHHOE  pPa3BUTME»  ABMAAETCA HOBOM  TEeHAEHUMEN  MUPOBOro
TEXHO/IOTMYECKOro Pa3BUTMA M MO 3TOM NpUUMHe TpebyeT Honee BHMMATENBHOTO PACCMOTPEHMSA.

PaccmoTpmm AMHAMUKY TEXHONOTMYECKOTo Pa3BmMTnA Ha npumepe AnoHnm n CLUA ¢ 2012
no 2030 rr. B yCN0OBUAX JOMMUHUPOBAHMA OAHOIO 13 TPEX MeraTpeHaos (puc. 2):

NHepuMOHHOEe pa3BuTUeE;
NHHOBAUMOHHOE Pa3BuUTUE;
YcTonumMBoe MHHOBALMOHHOE Pa3BUTHE.

SAnouus CIIA

TEXHOJIOrHYECKHE MEraTPEH/IbI 110 KAUCCTBY KH3HH 8 e cratpe: cattec
TEXHOJIOTHHYECKAC MErATP CHIbI 0 KAHCCTBY KH3HH
kBr1/ue0Bexa KkB1/ueoBeKa P Y

2,90 450

St

4,00
3/-/'
250 2
/ 3,50
230 A e
X A r—
4././ 300 !
2,10
1
e r————— 250
190 o =

2,00

1,70
1,50 : . ! : . ! : . ! : . ! . 1.50 — - - - " " " — - .
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
1- UHepuuonHOE pasBuTHE 1- MHepuuoHHOE pa3sBUTHE

2 - IHHOBAIL[HOHHOE Pa3BHTHE 2 - IHHOBALIMOHHOE PA3BUTHE

3 - YeroiiunBoe HHHOBAIHOHHOE Pa3BHTHE 3 - YcToitunBoe HHHOBALMOHHOE Pa3BHTHE

a) AnoHus 6) CLLA

PucyHok 1. TexHos102u4eckue mpeHobl No Kayecmsy #u3Hu (AnoHus u CLUA, 2012 — 2030 22.)
[cocmasneHo asmopom]

[MoKaXkem AMHAMMKY TEXHONOrMYECKOro Pa3BMTMUA Ha Nnpumepe Kntaa n Hopeermmn ¢ 2012
no 2030 rr. B yC/I0BUSAX AOMUHNPOBAHWSA MeraTpeHaoB (puc. 2):
NHepuMOHHOEe pa3BuTUeE;
NHHOBAUMOHHOE pa3BUTHE;
YcTonumBoe MHHOBALMOHHOE Pa3BUTHE.
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Kuraii Hopserus
TEXHOJIOTHYECKHE MEraTPEH/Ibl 110 Ka4ECTBY KHU3HH
I TEXHOJIOTMYECKUE METATPEH/IBI [0 KAYECTBY JKU3HH
2,50
KkBT/4en0BeK -
2,00 -/. a
3
2
1,50
1,00 //"'//‘
B
050 T
0,00
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
1 - Mnepunonnoe passutie
2 - VIHHOBaMOHHOE Pa3BHTHE
3 - YeroitunBoe MHHOBALMOHHOE Pa3BHTHE 1- I/IHepHI/IOHHOG pasBUTHE
\__ 2 - VIHHOBAlMOHHOE Pa3BUTHE J

a) Kutan 6) HopBerusa
PucyHoK 2. TexHosno02u4yeckue mpeHOobl No Kayecmsy #u3Hu (Kumad u Hopseaus, 2012 — 2030
22.) [cocmasneHo aemopom]

MpoBeaeHHas CpaBHUTEbHAA OLIEHKA HOBbIX TEHAEHLMIA MMPOBOrO TEXHO/IOTMYECKOro
pa3BuTMA Ha nepcrnekTmBy Ao 2030 r. no3BonseT cAaenaTb BbiBOA AOMWHWPOBAHUSA B MUpe
TEXHONOTMYECKMX  MeraTpeHaoB: MHEepLUMOHHOe pa3BUMTME, WHHOBALMOHHOE  pPasBuUTMe,
YCTOMYMBOE MHHOBALIMOHHOE pa3BUTHE.

3.2. MoaennpoBaHMe U OUEHKM TEXHOMOMMYECKMX MeraTpeHZoB Ha MPUMepe CUCTEM
Kn3HeobecneyeHms

CucTembl XM3HeobecrneyeHns — 3TO TeXHONIOTMYECKMe CUCTEMbI, 63 KOTOpbIX HWM OAMH
YeNoBEK, HM OZIHO ODLLECTBO HE MOXKET CYLLIECTBOBATb, T.€. HE MOMET COXPAHATLCA M Pa3BMBATbCS Ha
[aHHOWN TEPPUTOPUM B A@HHOE BPEMS.

TexHONOrMYECKMMM  3IEMEHTAMM  CUCTEMbI  XKM3HeobecrnedeHns obOLLecTBa  SBAAIOTCA:
aK0be30mnacHOCTb, 0bpas3oBaHMe 1 BOCIMUTaHME, ynpasneHme nu GUHaHChI, 340P0BbE, MUTAHUE, KUJbE,
TPaHCMNOPT, BOAQ, BO3/yX, MOTOKWU SHEPTMM, METa/Ibl, MaTepuabi:

SN1eMeHTbI Mepbl
O6pasoBaHuMe 1 BoCnuTaHue 3HaHKA
YnpasneHnue KayecTBo ynpasneHumsa
®PUHaHCHI JeHbrn
NHpopmaLumsa BalTbl
300poBbe MpoAONKNTENBHOCTD KN3HK
MNuTaHne SHeprua
HKunbe Mnowaab
TpaHcnopT CkopocTb
Boaa O6bem
Bo3ayx Ob6bem
[OTOKM 3HEpPrnm MoLllHOoCTb
MeTannebl MpoyHOCTbL (M Apyrue CBOKMCTBA)
Matepuansl MpoyHOCTbL (M Apyr1e CBOMCTBA)
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B paboTe peub, npexae Bcero, MAET O TEXHONOTMYECKMX BO3MONKHOCTAX CUCTEM
XU3HeobecneyeHna TakMx, HaNpUMep, Kak:
JHepreTunKa;
TpaHcnopT;
KUnbeé;

B Tabnunuax 3-5 npeactasieHa OLeHKa COBPEMEHHbIX TEXHOIOTMYECKMX MeraTpeHa08 B
06/1aCcTH PasIMYHbIX CUCTEM KU3HEeobecneyeHus.

Tabnuua 3. OueHKa cospemMeHHbIX MEexXHO02UYeCcKUX Me2ampeHoo08: IHepeemuKa [cocmasneHo
asmopom Ha ocHoge [2]]

[ovyemy Yto Koraga Kak CKonbKo
. oo | e[ Toomet ¢ |G
n; NcTOUHMKM Bua NPOMBbILLAEH (Ho ,\:'l: osann | (o ML:' oBakH T S
(HocuTenw) TeXHONOrUM HOM pM1p pM1p b= 1 kBT
n an) an) P N
noTOKa aHepru | (HasBaHMe) | 3aKcnayaTauw 3 5 r o 2
/ [KBT*yac/roa] [KBT*yac/roa] N p
T3U 100% 1 0,25 02 4
TpaaAnUMOHHbIE 5
! (Hedro, ras, Ele 100% 1 0,35 03 2,9
yronb) 5
A3C 100% 1 0,4 0,4 2,5
H C3aC 100% 0,6 0,24 0,4 2,5
eTpaﬁI‘;””O”” B3C 100% 0,5 0,3 06 16
I Nnoc 100% 0,4 0,28 0,7 1,4
DNeKTPOMarHuT MopratusHbie
Eble 3NIeKTPOCTaH 100% 0,3 0,24 08 1,2
LMK

Tabauua 4. OueHKa cospemMeHHbIX MEeXHO02UYEeCKUX Me2ampeH008: mpaHcnopm [cocmasneHo
asmopom Ha ocHoee [4]]

Yto Korga Kak CKobKO
r MoTpebnsae n
OTOBHOCTb Man POV3BOANM CaBaEa
No Bug, . OM:LuneH MOLLHOCTb F:OMS\I:I'LHS;:;: 3arpssHe 0CTb
n/n TEXHO0TUN P . Ha pMnp Hue MePEBO30K
(Ha3BaHMe) How eanHNLY ) cpeapl N
3KCMyaTaLm TpAHCNOPTH P C= T
. Br*
/ 01 paboThl [T e e

g{ ABTOMON6VIJ'IbeI 100% 1 1 1 1
3 n
]
5 | Menesropopo 100% 0,5 0,8 03 0,5
T HbI
o
= B "
) oAReY 100% 0,9 0,5 0,8 03
= TpaHcnopT
©
= ABNA 100% 2 8,0 0,6 2,5
I | MoHopenbcosa
5 P 100% 0,6 1,9 0,2 2,5
s A gopora
=
g MNoe3n Ha
e KaHaTHOM 100% 0,6 2,2 0,2 3,0
T noJBecke
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Tabauya 5. OueHKa cospemeHHbIX MexHO102UYeCKUX me2ampeHoo8: #uneé [cocmasneHo
asmopom Ha ocHose [5,6]]

Yto Korga Kak CKONbKO
KauvectBo
(obecneyeHHOCTb G
No FOTOBHOCTb K Cpoku ), N
n/ Buna, TEXHONOTMW | NPOMbILWNIEHHO IS CTPOUTENLCTB B TOM Yncne: ' 2
n (Ha3BaHuKe) " A MolliHocTb a 1.9neKkTposHe .rm AR £
N [KBT/Mm?] : P P N
3KcnyaTaumm CYTKM A C= ?
2. [MnTbeBas BoAa
3. KaHannzaums
T
PaanUMOHHbIE 100% i i i i
TEXHO1I0M 1K
11 H(eneaoSeTOHHbl 100% 1 1 i 1
1.2 [epeBAHHbIE 100% 0,5 0,7 - 1,5
' HeTpaanuMOHHbI 100% i i i i
e TexHoormm
2.1 KaHaackan 100% 0,30 0,3 - 0,8
2.2 ®durHcKas 100% 0,35 0,3 - 0,7
2.3 HemeLlkasn 100% 0,33 0,3 - 0,6
2.4 AnoHcKan 100% 0,27 0,2 - 0,5

nocnenyoWwmm MNepexofom K CcTpaTerMm ycTOMYMBOrO pPasBUTMS B

Takum 06pasom, NPOM3BEAEHHbIM aHaAnM3 M OLUEHKA HOBbIX TEHAEHLMA MUPOBOro
TEXHONIOTMYECKOTO Pa3BUTUA, OLEHKA TEXHONOTMYECKMX MEFATPEHA0B M MPOPbLIBHbIX TEXHONOMMIA
B 00/1aCTM  pPa3fIMYHbIX CUCTEM KM3HeobecrneyeHMs [atoT OCHOBaHWE CAeNaTb BbIBOA:
MarmcTpasbHbIM HanpaBieHNEM MUPOBOIO TEXHONOTMYECKOTO Pa3BUTUA Ha Baukalwme 20 net
B6yneT MocTeneHHbln Nepexod Ha YCTOMYMBOE MHHOBALIMOHHOE pPa3BUTME, KOTOpPoe credyeT
paccmaTpuMBaTb KaK JajbHenllee pa3BUTME WHAYCTPMANbHO-MHHOBALUMOHHOM CTpaTermm c

«obuwecTBo — NpmMpoaa».

rnobasbHON cuUcTeme
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[MPUHUNTBI KOPTTOPATMBHOIO
YNPAB/TIEHMA N MHBECTULIMIN ESG

MapaToBa aHcasa EpKiHKbI3bl

CtyaeHTKa 3 Kypca cneunansHocten «HR 1 613Hec nnaHnpoBaHmne» U « MeHeaKMeHTY,
HAO «YHuBepcuteT Hapxo3», AamaTsl, Pecnybimka KasaxctaH

Habwaonna Apaaak EpiaHKpbIsbl

CTyaeHTKa 3 Kypca cneumansbHocTet «HR 1 613Hec nnaHupoBaHme» n « MeHeaKMeHTY,
HAO «YHuBepcuteT Hapxo3», AamaTbl, Pecnybimka KasaxctaH

HayuyHbI pyKOBOAUTEND:

KynewoBa basH KyaHbllwbeKkoBHa

CTapwwuin npenogasaTenb LLIKOAbI «KDKOHOMMKM N MEHEAKMEHTA»

AHHOTALMA
B AaHHOWM cTaTbe MCCNeayrtoTCs NPUHLUMMNbI KOPNOPATMBHOMO YNPaBAeHMA U MHBECTULMA,
OCHOBaHHbIX Ha Kputepuax ESG (Environmental, Social, Governance — 3Konoruuyeckue,

CoumanbHble W YnpaBleHYeCKMe acnekTbl), a TaKXKe WX BAMAHME Ha (UMHAHCOBbIE PbIHKM.
MpoBeaeH AeTanbHbIM aHanu3 ponn ESG-Kpntepmer B COBPEMEHHbIX KOMPOPATUBHbLIX CTPATErnAX
M npouecce NPUHATUA UHBECTULMOHHbBIX PELIEHNI, NoAYEePKMBAsA, YTO 3TN GaKTOPbl CTAHOBATCA
BCe Bonee BaXKHbIMM AN KOMMAHWM M MHBECTOPOB. PAacCMaTPMBAtOTCA IKONOTMYECKME aCMEKTbI,
TaKMe KaK ynpaBieHue pecypcamu, CHUXKeHWe BbIOPOCOB yrneposa M yCTOMYMBOE Pa3BUTUE;
CouManbHble acCneKTbl, BKAYAA TPYAOBble OTHOWEHMA, MpaBa 4YeN0BeKa, COLMaNbHYHO
CNPaBeA/IMBOCTb M PABEHCTBO; @ TaKMKe YyMpaBJeHYeCKMe acnekTbl CBA3aHHble C Ka4yeCTBOM
KOPNopaTMBHOIO ynpas/ieHua, Npo3padvyHoCcTbio, bopbboi ¢ Koppynumen n cobatoaeHMeM HOPM
[eN0BOM 3TUKN.

AKMyanbHocMes uccnedosaHua obycnosneHa poCToOM 3HAYMMOCTM YCTOMYMBOrO Pa3BUTUA,
COUMaNbHOM OTBETCTBEHHOCTM BU3HECA N U3MEHEHMEM MHBECTUUMOHHbBIX NOAX0A0B, KOTOPbIe BCe
Yallle BK/IKOYAIOT 3KONOTMYECKMEe, COUManbHble M ynpaBleHYeckne Kputepuu. B ycnosmax
rnobanbHbIX 3KONOrMYECKMX BbIZOBOB, yCUAeHMA TpeboBaHWN K MPO3PaYHOCTM U HOPMATMBHO-
NPaBOBOro pPeryanpoBaHnAa, KOMNAHUN CTPEMATCA K BHeApeHMo ESG-NpnHUMNOB 414 NOBbILWEHNA
CBOEW YCTONYMBOCTU, KOHKYPEHTOCMOCOOHOCTH M AOBEHMA CO CTOPOHbI MHBECTOPOB M 0OLLEeCTBa.

Knrodeseble ciosa: ESG, konpopaTuBHOE yNpaBaeHWe, MHBECTULMMK, YCTOMYNBOE Pa3BUTUE,
PUHAHCOBbLIE PbIHKK, YCTOMYMBOCTb, MPO3PAYHOCTb, YNPaBAEHYECKadA STMKA.

BBEAEHWNE

Llenb uccnedosaHusa: naydyeHune NPUHLMNOB KOPNOPATMBHOMO YNpaBaeHUA U MHBECTULMIN
ESG (Environmental, Social, Governance).

KoprnopaTusHoe ynpasaeHne n uHBectuumun ESG (Environmental, Social, Governance)
CTAaHOBATCA BCe Oonee akTyanbHbIMKM B COBPEMEHHOM mupe. [MpUMHUMNLI KOPNOPaTUBHOrO
ynpasneHua onpeaenstoT cnocobbl  ynpaBneHWMA KOMNaHuaMW  Ans  obecneyeHua  UX
3bDEKTMBHOCTM, MPO3PAYHOCTM MU OTBETCTBEHHOCTM Mepesn, Pa3/IMYyHbIMKM 3aMHTEPEeCcoBaHHbIMM
CTOpPOHamM. B TO Ke Bpems KOHUEeNuuMa WHBeCTMpoBaHMA ESG 3akaw4aeTca B y4yeTe
3KO/IOMMYECKMX, COLMANbHBIX W yNpPaBAeHYECKMX aCMeKTOB MNpPU MNPUHATUKU  pPeLleHUn o
pa3mMeLleHMn KanuTana.

C KaxablM rogom Bce 60/blie KOMMNaHWI OCO3HAIOT BAXKHOCTb COBMOAEHMA NMPUHLMUMNOB
KOPNopaTMBHOIO yrnpasaeHma 1 nHTerpmpoBaHma ¢akTopoB ESG B cBoO cTpaTernto. MHBecTopsl
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TaKXKe BCE 4alle OTAalT NpennoyvYTeEHWE KOMMAHWMAM, KOTOpble AeMOHCTPUPYIOT BbICOKMUE
CTaHAapThbl yCTOPNl/IBOCTl/I 2 COLI,VIEU'IbHOVI OTBETCTBEHHOCTMH.

KopnopatusHoe ynpasneHve u uHsectuumm ESG (Environmental, Social, Governance)
MUrpatoT BaXKHYIO Po/b B obecnevyeHMn yCTOMUYMBOTO PasBuMTMA M GUMHAHCOBOM YCTOMYMBOCTU
KomnaHun. TMpuHuMnbl ESG opuMeHTUMPOBaHbI Ha y4yeT BAMAHUSA AEATENbHOCTM KOMMaHUM Ha
OKPYKaOLLYIO Cpeny, couManbHble acnekTbl M Ka4eCTBO ynpaBaeHnA.

ESG-nHBeCTMUMN  BKAOYAlOT B cebs  yumTbiBaHMe (HAKTOPOB  YCTOMYMBOCTM U
OTBETCTBEHHOrO YNpaBAeHuA NpWU MPUHATUKU pelleHnn o6 MHBEeCTMpPOBaHWU. MHBecTopbl BCe
6onblue 0b6paLLatoT BHUMAHWE Ha KOMNaHUK, cneayowme npuHumMnam ESG, Tak Kak aTo no3sondaeTt
CHM3UTb PUCKM M NOBbLICUTb AOITOCPOYHYO NPUObLINBHOCTD.

KopnopaTueHoe ynpasaeHne, OCHOBaHHOE Ha NpuHumMnax ESG, cnocobCcTByeT yay4lleHnto
B3aMMOOTHOLWEHMA  C  3aWHTEPECOBAHHbIMM  CTOPOHAMMW,  MOBbLIWEHWIO  MPO3PAYHOCTU
0EeATENbHOCTM KOMMNAHUM M YMEHbBLLIEHWIO penyTauMOoHHbIX PUCKOB. Kpome TOro, Takon NoaxoA,
CcnocobCTBYeT CO3A4aHMIO LLEHHOCTU ANA aKLUMOHEPOB M Y4aCTHUKOB PbIHKA.

VHBecTnumn ESG cTaHoBATCA BCe bonee nonynapHbIMM Ha GUHAHCOBBIX PbIHKAX, MOCKObKY
KOMMaHWKN, OPUEHTUPOBAHHbIE Ha YCTOMYMBOE PAa3BUTUE, MEIOT BONbWKIA NOTEHUMAN 4NA POCTa
W NpuBAEYEHUA MHBECTUUMA. [TOMMMO PUHAHCOBOW  AOXOAHOCTM, TaKMe WMHBECTULMK
CNOCOOCTBYIOT  PELeHNto  COUManbHbIX W 3KOMOTMYECKMX npobnem, 4YTo AenaeTr  wx
npuBAEKaTeNbHbIMW 418 MHBECTOPOB C Pa3/INYHbIMU LENAMN.

KopnopatusHoe ynpasneHve W uHBeCTUUMM ESG cerogHA ABAAKOTCA HEOTbEMIEMOWN
4aCTblO YCTONYMBOrO Pa3BUTUA KOMNAHMI U GUHAHCOBBIX PbiHKOB. CobntoaeHme NpuHUmMnos ESG
He TONbKO CNocoBCTBYeT POCTy BU3HECa, HO U MONOXKMUTENBHO BNMAET Ha OKPYKAIOLLY cpeay,
0bLLECTBO M penyTaLMio KOMNaHWK.

3HAYEHME MHBECTULIMIA ESG ANA BU3HECA

OCHOBHble NPUHUMMNbBI KOPNOPATMBHOIO YNPaBAEHWUA BKAOYAOT B ceba KOMOUHMPOBaHWE
MHTEPEeCOB BCEX 3aMHTEPeCOBaHHbIX CTOPOH KOMMAaHWK, a TaKXe CTPeMieHWe K AOCTUNKEHUIO
Lenemn ycTon4ymBoro passmntua. Kntouesor GakTop ycnewHoro KopnopaTMBHOMO ynpasaeHUsa- 3To
yyeT npuHumnos ESG (Environmental, Social, Governance), KoTopble onpeaenstoT BAUAHME
AEeATENbHOCTM KOMMAHWM Ha OKPYXKatoLLyto cpeay, 0bLLecTBO M NPUHLMMbI YyNPaBAeHMA.

MuBectnumm ESG cTaHoBATCA Bce Oonee MONynApHbIMKU CPeaM MHBECTOPOB, KOTOPbIEe
NPUAEPKMBALOTCA NPUHUMNOB YCTONYMBOTO PA3BUTUA M PACCMATPMBAIOT MHBECTMLMM B KOMMAHWM,
[NEMOHCTPUPYIOLLME BbICOKMIA YPOBEHbL YCTOMYMBOCTM U COLMAIbHOM OTBETCTBEHHOCTM. [10A06HbIE
MHBECTMUMM CNOCOBCTBYIOT He TONbKO MNOAAEPXKAHUIO YCTOMYMBOCTM KOMMAHUM, HO U
obecneymBatoT cTabuabHOCTb Ha GUHAHCOBBIX PbIHKAX.

Takmm obpasom, BHeApeHne NpuHUmMnos ESG B KopnopaTtMBHOE ynpaBieHne CTaHOBUTCA
HeobxoAMMOCTbIO ANA NOBbIWEHMA YPOBHA NPO3PAYHOCTM M OTBETCTBEHHOCTM KOMMAHWI nepes,
obuecTBOM 1 MHBeCTOpaMu. loaaepKka NPUHUMNOB YCTOMYMBOrO pPa3BUTUA MNO3BONAET He
TO/IbKO YKPenuTb GMHAHCOBOE COCTOAHWE KOMMAHWKM, HO M CO34aTb BaaronpuATHytO cpeady AN
Pa3BUTUA HAa GUHAHCOBbLIX PbIHKAX.

WHTETPALMA NPUHLMMNOB ESG B CTPATErMW YMPAB/IEHMA KOMMNAHUEN

MHTerpauma npuHuMnoB ESG B cTpaTermm ynpasBieHUs KOMMaHWEN MMEEeT Kao4eBoe
3HayeHWe ana obecneyeHus YCTOMYMBOMO Pas3BUTMS UM MPUBAEYEHMA WHBECTUUMN. ESG
npeactaBnseT coboi TPOMHYK KOHLUENUMio, KoTopas BKAO4YaeT B ceba 3Konormyeckme
(Environmental), coumanbHble (Social) n KopnopaTMBHble acrnekTbl ynpasaeHua (Governance).
KomMnaHWKW, OCHOBbIBAlOLIME CBOK CTpaTernto Ha npuHumMnax ESG, obnapatoT 6Honbliein
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YCTONYMBOCTBIO Ha GMHAHCOBBIX PbIHKAX M MOTYT NPUBAEYb MHBECTOPOB, 3aMHTEPECOBAHHbIX B
YCTONYMBOM Pa3BUTUMN.

OAMH U3 KNKoYEeBbIX aCNeKToB MHTerpaunm ESG B KopnopaTMBHOE ynpas/ieHMe- 3TO y4eT
3Ko/I0rnYeckmx GakTopoB NP NMPUHATUN CTPATErNMYECKMX peleHnit. KomnaHuu, 3aboTtawmeca ob
OKpy’Katolen cpene, MoryT ocnabuTb HeraTMBHOE BO3AEMCTBME Ha KAMMAT M Pecypcbl, 4To
CnocobCTBYET YCTOMUYMBOCTM OU3HECA B JOATOCPOYHOM NepCrneKkTmBe.

[OpyrMm  BaXKHbIM  aCMeKTOM  ABAAETCA COUMaNbHAA OTBETCTBEHHOCTb KOMMAHMUMW.
NHTerpauma npuHumMnoB ESG BkatodaeT B ceba yaydlleHWe YCAOBUM Tpyda, MNOAAEPKKY
0bOLLEeCTBEHHbBIX MPOrpamm M COUMANbHYIO 3aWMTy COTPYAHMKOB. ITM Mepbl CnocobCTBYHOT
NOBbLILWEHWIO penyTauMm KOMMNaHWM U ee MPUBNEKATENbHOCTM ONA MHBECTOPOB, C YYETOM WX
COUMANbHbIX LEHHOCTEMN.

HakoHel, KoprnopaTMBHOE ynpaBieHWe BKAOYaeT B cebA acnekTbl PamoTHOro
ynpaBneHua  puUCKaMW,  NPO3PaYHOCTM  AeATeNbHOCTM M OTBETCTBEHHOCTM  nepen,
3aMHTEPECOBAHHbIMM  CTOPOHaMW.  KomnaHuu,  cobntogatouime  MPUMHUMNLI  XOPOLUEro
KOPMOPaTMBHOIO YNpPaBAEHWA, CO34at0T AoBepume Ha OMHAHCOBBLIX PbIHKAX W MNpUBAEKAtoT
MHBECTULLUN.

B uenom, nHterpauma npuHumMnos ESG B cTpaTernn ynpasaeHua KoMmnaHuern cnocobctayer
CO3/[aHMI0 YCTOMUMBLIX OU3HEC-moAenen, PacWMPEeHNto WMHBECTULIMOHHbBIX BO3MOXHOCTEN U
dopmmnpoBaHmo BaaronpuATHOM penyTaumm Ha GUHAHCOBBIX PbIHKAX.

BblfOAbl W BbI3OBbl MPUMEHEHMA MPUHUMMNOB ESG B KOPMOPATUBHOM
YMNPABNEHUN

Bbiroabl ¥ BbI30Bbl NPUMeHeHMA nNpuHUMNOB ESG B KOPMOPaTMBHOM yMNpaBAEHWUM
OCHOBAaHbI Ha KOHLUenuMn yctonumsoro passmtua. ESG (Environmental, Social, Governance)- aTo
GaKTopbl,  OLEHMBAOLLIME  YCTOMYMBOCTb  KOMMAHWMM B AO/NTOCPOYHOM  MepCrneKkTuBe.
KopnopaTuBHOe ynpaBneHue, OCHOBaHHOe Ha npuHuMnax ESG, cnocobCcTByeT yKpenaeHuto
CTabUNbHOCTU N AONTOCPOYHOM 3PPEKTUBHOCTN OpraHM3aL K.

ViHBecTOpbl Bce 4alle paccmatpusatoT ESG-pakTopbl NpU MNPUHATUMM peleHuit 06
WHBECTMPOBaHMK. KomnaHwuw, cneaytowme npuHumnam ESG, moryT npwuenedb 6Honblue
WHBECTUUMIA, TaK KaK OHM BOCMPUHMMAOTCA KaK 6onee ycTonMumBble M HaAeXHble. ITO
cnocobcTBYeT pPOCTy JOBEPUs CO  CTOPOHbI MHBEecTopoB M obecneymBaeT GUHAHCOBYIO
YCTOMUYMBOCTb Ha AONTOCPOYHYIO MEPCNEKTMBY.

OaHako, npumeHeHne NpuHumMnoB ESG B KOpPNopaTMBHOM YMNPaBAEHUN TaK¥Ke CONPAXEHO
C Bbl30BamMu. HeobxoaMmMo NOCTPOUTb NPO3pPaYHble CUCTEMbI OTYETHOCTK No ESG-nokaszatensm u
BHEAPWUTb 3PPEKTMBHbBIE MEXAHM3MbI MOHUTOPUHIA M KOHTPOAA. 3TO TpebyeT AONOAHUTENbHbIX
YCUIMN N PECYPCOB CO CTOPOHbI KOMMAHWMN, YTO MOKET OblTb BbI30OBOM, OCOBEHHO A1 MafbiX U
cpeaHuUX NpeanpuaTum.

PA3BUTUE ESG MHBECTULINI

3a nocneaHune 30 neT coumanbHO OTBETCTBEHHOE WHBecTuposaHue (ESG) Bbipocno
9KCMOHEHLUMANbHO, YTO NPeACcTaBaseT cobol BecbMa MHTepecHoBe aBsieHMe. MNepBsbi nHaeke ESG
MOXKHO npocsieanTtb A0 3anycka Domini 400 Social Index 8 1990 roay, 4TO 03HAMEHOBAN0 ABHbIM
NHTEpPEC K MHBECTULMAM OPUEHTMPOBAHHbIM Ha ESG.

C Tex nop Bce 6onblie 1 Honblie MHBECTOPOB HaYa /M BKAAAbIBaTb KanuTan B OpraHM3aLmmn,
KOTOpble MNPUAAOT MPUOPUTET IKONOTMYECKMM, COLMANbHbIM W ynpaBieHYeCcKUm daKkTopam.
CnycTta Tpwn gecaTuneTvsa, Mbl Habawgaem npouseTatoLllyto cpeay ¢oHaos ESG, koTopbie B 2020
roay npueaeknn pekopgHole 51,1 mmaavapaa AoNNapoB HOBOro KanuTana.

Mo gaHHbIM BBVA, obwuii ob6bem pbiHKa ESG mHBecTMumit coctaBun 2,5 TPUAMOHA
aonnapos B 2022 roay v NPOAOAKAET PacTM. ITO NOKA3bIBAET YTO HECMOTPA Ha reONO/INTUYECKYHO
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HeonpeaeNeHHOCTb, SKOHOMWYECKMEe BbI30Bbl W Jaxe MNaHAEMWUIO, WHBECTOPbl BMAAT
AONITOCPOYHYIO LLEHHOCTb MHBECTUPOBaHMA B ESG.

CTOMT TaKKe OTMeTUTb AOMWHMPOBaHMe EBponbl B AaHHOW cdepe. C aonein okono 83%
MWPOBOTO pbiHKa ¢oHaoB ESG, Espona 3HaumTensHo onepegaet CLUA n Asuio B cermeHTe
yCcTOM4YMBbIX GOHA0B. XOTb 1 Ha AaHHbIN MOMEHT EBpona AOMUHUPYET Ha pbiHKe ESG nHBecTnumi,
B ByALLeM MOTYyT NOABUTLCA Bonee NepcneKkTMBHbIE AaHHbIe U3 APYTMX YacTel MMpa, 0COHBEHHO Mo
Mepe BOBNEeYEHMA MONOAbIX MHBeCTOpOoB. CornacHo aaHHbiM Morgan Stanley, 99% munneHunanos
B CLUA wuHTepecyloTCs YCTOMYMBLIM WHBECTMPOBAHMEM. ITOT BCMJ/JECK MOXET MNPUBECTM K
H6onbliemy pazHoOObpPa3nto B YCTONUMBBIX PbIHKAX M CTUMY/IMPOBATb MHHOBALMMW MO BCEMY MMPY.

ESG CUCTEMA B AO «KASMYHAMTIA3»

Mpmneenem B npumep Ka3aXCTaHCKYO KOMMaHMIO AO
"HaumoHanbHaa komnanma KazsMyHaiilas" (KMT). 370 KpynHenLasn BEPTUKANbHO
NHTEerpMpoBaHHas HedTerazoana KOMNaHmMa KasaxcraHa,ocyLWecTBAAWAsBCEBMAbIAEATENbHOCTH
B HedTerasoBoloTpacan, OT pas3BedkM W A00blMM  yrNeBoAopoA0B A0 TPaHCMNOPTUPOBKM,
nepepaboTkn 1 peanmsaumm HedTenpoayktoB. KMI 6HbinacosgaHa 8 2002 roay u ABnseTcs
Ba*KHbIM 3BEHOM B3KOHOMMKe KasaxcTaHa, obecneunBan sHepretTmyeckytob6e3onacHoCTb M BHOCH
3Ha4YnTeNbHbIN BKNaA B BBl cTpaHbI.

KomnaHma CcTpemmutca K  AO0ArOCPOYHOMY POCTYy  3acyeTadpdeKTMBHOroynpasaeHma
pecypcamm n MmoaepHM3aLUmm NPomM3BOACTBEHHbIX NPOLECCOB. KOMMaHMA UrpaeT BaXKHYK POAb B
3KOHOMMKe KasaxctaHa, BHOCUT 3HAYUTENbHbIN BKNAL B BBI CTpaHbl n
nrpaeTonpeaeneHHytopPobHaAMNMPOBOMHEPTErAa30BOM PbIHKE. B 2023 roay KMT
NPOAEMOHCTPMPOBAN POCT NPON3BOACTBEHHbIX NOKa3aTenei.Jobblya HedTn coctaBnna 9459 000
TOHH, 4YTO BbllWweypoBHA 2022 roga. KomnaHMa TaKKe aKTUBHO MHBECTUPYET B MoAepHM3aumto HIM3
M pacLMPEHNEMOLLHOCTEN.

SKONTOTMYECKMUE UHULMATUBBI (ENVIRONMENTAL)
Tabauya 1. lokazamersnu 8616p0CO8 U ymuau3auyuu 0mxo0o8

MNokasatens 2021 2022 2023
Mpamble Bbibpockl CO2 (MH TOHH) 80.4 83.7 84.3
MHTeHcMBHOCTL  BbibpocoB CO2  (ToHH/1000 TOHH 733 707 645
[00bluM)

KonnuectBo pasnmMBoB HEPTU Ha cylue (TOHH) 120 290 330
YpoBeHb yTUAN3ALMM NONYTHOTO rasa (%) 98.9 98.8 98
O6bem YTUAM3MPOBAHHbIX OTXOA0B (TbIC. TOHH) 1,145 693.7 540.5

B 2021-2023 rogax «KasmyHalras» 3amMeTHO cHM3MA Bblbpockl CO2 ¢ 80,4 MAH TOHH A0
84,3 M/AIH TOHH, 4TO CBMAETENbCTBYET O MOCTEMEHHOM WMHTEerpaumm 3KOA0TMYECKM YCTOMYMUBBIX
NPaKTUK. HTEeHCUBHOCTL BbibpocoB CO2 TaKkxe yMmeHblumnaack ¢ 733 ToHH Ha 1000 ToHH A06b14K
B8 2021 roay Ao 645 ToHH B 2023 roay. Mpu 3TOM BblpOCAa YTUAM3ALUMA NOMYTHOrO rasa, COXPaHAACh
Ha yposBHe 98%. [aHHble AEMOHCTPUPYIOT CEepbe3Hble YCUAMA KOMMOAHWUK MO CHUMKEHWUIO
9KOJIOTMYECKOM HArpy3ku, 4YTO MONOKUTEbHO BAMAET Ha eé ESG penTuHr m GUHAHCOBYLO
YCTOMYMBOCTb 3@ CYET COKPALLEHMA IKONOTMYECKUX LWITPadOB M MOBbILIEHUA penyTaumMm cpeam
MHBECTOPOB.
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Tabauua 2. SHepeoagppekmusHoCMb U 3HepaocbepexeHue

MNoKkasaTenb 2021 2022 2023
dHeprocbepexerune (Tbic. TAxK) 716.6 2057.2 2340
CokpatleHne Bbibpocos CO2 (%) 15% 12% 10%
Mepbl no nosbllweHunto | PeannsosaHo 60 | PeanmsosaHo 70 | PeanmsosaHo 80
3HepProadPeKTMBHOCTM Mep Mep Mep

B 2021-2023 rogax ycuams «KasmyHalras» no 3sHeprocbepexkeHuto npusenn K

YBEMYEHUIO CIKOHOMAEHHOW 3Heprun ¢ 716,6 Toic. [k no 2340 Tbic. . CokpalleHue
BblibpocoB CO2 TaK¥Ke YMeHbLUMAOCh Ha 5%, 4TO OTpaKaeT NPMBEPMKEHHOCTb KOMMaHWW K
CHUXXEHWIO BO3EMCTBMA HA OKPY*KatoLLyto cpeay. Mepbl NO NOBbILLEHWIO 3HEProaddEeKTUBHOCTA B
2023 roay TakXe yCUANINCh: KomnaHuAa peannsosana 80 mep no cpaBHeHuto ¢ 60 mepamum B 2021
rogy. 9T1 wWarm no3BoanAM KOMMAHUW MOBbLICUTb OMNepaLMOHHYH0 3OPEKTUBHOCTb M COKPATUTL
pacxofibl Ha aHepronoTpebaeHune, YTO B AONTOCPOYHON NEPCNEKTMBE NONOKMTENBHO CKa3bIBAETCS
Ha peHTabenbHOCTU M yCTOMYMBOCTH BU3Heca.

COUMANBHAA OTBETCTBEHHOCTb

«KasMyHalilas» npuaaet 60/blloe 3HAYeHMe B MNOAJEPHKKE CBOMX COTPYAHMKOB W
MecTHorocoobulectsa: B 2023 roay HapeanmsaumioCoLMabHbIX MPOEKTOB BbliaeneHo bonee 5
MApATeHre. JNA3aWwnTbinHTepecoBpaboTHMKOBB  KOMMaHMKM  AencTeytoT 42  npodcotosHble
opraHunsaumn.na obecnedyeHnsbeszonacHbIX YC/0BUI Tpyaa pa3paboTaHbl HOBble CTaHAAPTbl MO
oXpaHe Tpyaa U MegnuUMHCKMMOCMOTPaMPaboTHMKOB.

Tabnuua 3. CoyuasnsHbie nokazamenu

MNoKkasaTenb 2021 2022 2023
Konnyectso coTpyaHMKOB 49,000 50,000 49,000
CpefHee KOAMYEeCTBO Yy4ebHbIX YacoB Ha 27.65 24 22

COTPYAHMKA

CounanbHaa noafepKa COTPYAHUKOB (MApA, 18 22 17

TeHre)

Konunyectso COTPYAHWNKOB, npoLeamnx 10,000 12,000 13,000
obyueHue

B 2023 roay «KasmyHalras» nogaepmusan CTabuUbHYIO UYMCAEHHOCTb COTPYAHMKOB
(49,000), HO CHM3MAN cpeaHee KOAMYeCTBO y4ebHbIX YacoB Ha OAHOro COTPYAHWMKA A0 22. 3TO
MOXeT BbITb CBA3AHO C ONTMMM3aALMEN y4ebHbIX Nporpamm. KomnaHusa nHeectMposana 17 mapa,
TEHre B COLMANbHYIO NOAAEPHKKY COTPYAHMKOB, YTO HYyTb MEHbLLE MO CPAaBHEHMIO C NPeablayLmMm
rogamu. Konuuyectso npouweawmx obydyeHue coTpyaHWKOB yBennumnocs Ao 13,000, uto
OEMOHCTPUPYET CTPEMNEHNE KOMMAHUMN K PA3BUTUIO M NMOBbIWEHWNIO KBaAUDUKALMKN KaApOB, YTO,
B CBOO ouepenpb, yayyllaeT NPOM3BOAMUTENBHOCTb M CHUMKAET KaApOBble PUCKMU.

Tabnuua 4. CoyuansbHas omsemcmeeHHoCMb U 611a20meopumesnibHoCMeb

MNoKasaTenb 2021 2022 2023
Ob6bem cpeacts Ha 01aroTBOPUTENBHOCTb 1.1 1.5 1.1
(Mnpa TeHre)

Konunyectso coumaibHbIX MPOEKTOB 50 60 65
MNoafepskka PermoHoB npucyTcTeMa (Mapa, 5 5.3 55
TeHre)
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C 2022 roaa KOMMaHKA CTabuibHO Bbloenser cpeacTsa Ha
dUNaAHTPOMNUYECKMENPOEKTbI,NOAAEPKNBASA YPOBEHb MHBECTUUMIA B 1,5 mapa TeHre.Konnyectso
COUMaNbHbIX MPOEKTOB TakXe yBennymnocbe Ao 65 B 2023 roay, YTO OTpaxKaeT cTpemaeHune
KOMMNaHWm aKTUBHO y4acTBOBaTb B coumanbHo 3HaYMMbIX MHUUMATNBAX.
KomnaHunanocneanosaTe/ibHOBbIAENAET 5,5 MAPA,
TEHreHano4AePKKYPErMoHOBNPUCYTCTBUA, 4EMOHCTPUPYACTPATEMMYECKMNPOKYCHAA0/ITOCPOYHOE
Pa3BUTUE MECTHbIX COOBLLECTB M MOBbIWEHNE COUMANbHON YCTOMUYMBOCTM, YTO MOSNOMKMUTENbHO
CKa3bIBAETCA Ha eepenyTaLmMn,aTakKe 4oBepmnn obLIecTBa N MHBECTOPOB.

KOPMOPATMBHOE YMPAB/TEHME
Tabnuya 5.3aHAMoOcmb U pazsumue compyoHUKO8

lNokasamens 2021 2022 2023
CpedHe200080€e KOMUuYecmao y4yebHbIX 4acos 27.65 24 22
Ha pabomHuKa

Konuyecmso pabomHuxkos, npouieduwux 35,000 40,000 40,000
obyyeHue

Konuyecmeo pabomHuKos, 3aHAMbIX Ha 5,000 6,000 7,500
3KOM02UYECKUX UHUUUaMUBax

B 2023 rogy KonnyectBO pabOTHUKOB, Yy4aCTBYHOWMX B 3IKONOTMUYECKMX MHULMATUBAX,
ysennymnock ¢ 5000 go 7500, a ymcno npoweaumx obydyeHme — go 40 000. 370 AeMOHCTPUpPYET
YCTONYMBOE BHMMAHME K 0BYYEHMIO 1N BOBIEYEHWNIO COTPYAHMKOB, YTO MOBbLIWAET OOLLMA YPOBEHb
3HAHM B KOMMNAHWUK M yaydLlLaeT eé NoKasaTeNn NPpomM3BOANTENbHOCTH.

Tabnuya 6. MHeecmuyuu 8 ycmol4usoe pazsumue

lokazamens 2021 2022 2023
MHeecmuuuu 8 npoekmel  ycmol4yueo20 500 550 600
passumusa (Mapo meHae)

MHBecmuuuu 8 80306H08/1AeMble UCMOYHUKU 150 200 300
3Hepauu (Mapo meHee)

lpoeKmebl No CHUMXEeHUo yenepooH020 c1edd 25 30 45

NHBECTULMM B NPOEKTbI YCTOMYMBOrO pa3BuTma yeenmnumnmncs ¢ 500 o 600 mnapa TeHre B
2023 ropay. POCT BNOXKeHUIM B BO30OHOBASEMbIE UCTOYHUKN SHEPTUM U MPOEKTbI MO CHUMKEHMIO
YINepoaHOro cnefa OTParkaeT CTPaTerMyeckyld OpMEHTALMIO KOMMAHWMM Ha A0ArOCPOYHYIO
9KOJIOTMYECKYIO YCTOMUYMBOCTb, UTO MOMKET NMOBbLICUTL GMHAHCOBbIE MOKA3aTENN 38 CYET CHUMKEHMSA
PUCKOB, CBA3AHHbIX C UBMEHEHMEM KAMMaTA.

3AK/TIONEHUE

B 3akAOYEeHMM OaHHOrMO WCCNefoBaHMA MNOAYEpPKHYTa 3HAYMMOCTb NpuHUMNoB ESG B
COBPEMEHHbIX KOPNOPATMBHbLIX CTPaTErnax M WMHBECTULMOHHLIX pelweHnax. BHeapenune ESG-
KpUTepMeB MO3BONAET  KOMMAHMAM He TO/MbKO MOBbICUTb  CBOK  YCTOMYMBOCTb U
KOHKYPEHTOCNOCOOHOCTb, HO W MMHMMM3MPOBATL PENYTALMOHHbIE M (UHAHCOBbIE PUCKM,
CBA3aHHbIE C WM3MEHEHMAMM B HOPMATMBHO-MPABOBOM PEryIMpPOBaHMM UM ODOLLECTBEHHbIM
BHMMaHMEM K BOMPOCAM YCTONYMBOrO Pa3BUTUA.

MuTerpauma ESG-PpakTopoB  cnocobCTBYET  YAYYLWIEHWIO  YMPaBAEHMA  pPecypcamu,
CHMXXEHWIO YrNepoaHoro cnefa W COUMAnbHOM OTBETCBTEHHOCTM nepen, obOWECTBOM W
COTPYAHWKAMM, YTO B KOHEYHOM UTOre A0Bepue CO CTOPOHbI MHBECTOPOB W noTpebutener. 310
nccnefoBaHMe NOATBEPXKAAET, YTO KOMMAHUN, OPUEHTUPOBaAHHbIE Ha ESG-NpuHLMMbI, UMEKOT He
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TO/MIbKO MOTeHUMan AAa AOArOCPOYHOrO POCTa, HO U UIPatoT KAKYEBYIO POJb B pPeLleHuu
rnoBanbHbIX IKONOTMYECKUX M COLMANbHBIX Npobaem.

®urHaHCOBblE PbIHKM BCE HO/blUe OPUEHTUMPYIOTCA Ha NpuHUMNLl ESG, 4TO OTKpbIBaEeT
WMPOKME BO3MOXKHOCTUN ANA MHBECTOPOB, CTPEMALLMXCA K YCTONUMBBIM U STUYHBIM MHBECTULMAM.
Takmm obpasom, ESG CTaHOBMUTCA HEOTbLEMIEMOM YacTbid KOPMOPATMBHOINO YMNpaBAEHUA W
K/HOYEBbIM 3/1EMEHTOM A4 MOCTPOEHMUA YCMNELWHON U YCTOMYMBOM BM3HEC-MOAENN B YC/IOBUAX
ObICTPO MeHAOLLLeroca mmpa.
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Abstract. The article examines the influence of foreign direct investment (FDI) on the
economic growth of Kazakhstan from 2020 to 2023, with a particular focus on the interaction
between local financial markets and global economic trends. Despite geopolitical and economic
challenges, Kazakhstan has demonstrated resilience and adaptability, achieving GDP growth rates
of 3.1%in 2022 and 4.9% in the first quarter of 2023. The study analyzes the effect of FDI in various
sectors, leveraging data on over 300 projects worth more than $10 billion USD facilitated by
partnerships such as with the European Bank for Reconstruction and Development (EBRD).
Additionally, the paper explores the impact of strategic reforms under the "New Kazakhstan"
initiative, which include enhancing legislative frameworks, promoting fair competition, protecting
private property, and reducing state influence in the economy. This paper uses a comparative
analysis approach, contrasting Kazakhstan's experience with other Central Asian countries, to
provide a broader understanding of regional investment dynamics. The research further discusses
the role of international cooperation and policy frameworks in attracting FDI, particularly focusing
on Kazakhstan's efforts to improve its investment climate through legislative stability and
economic incentives.

Keywords: Foreign Direct Investment, Economic Growth, Kazakhstan, Local Financial
Markets, Comparative Analysis, EBRD, New Kazakhstan Initiative, Regional Economic Trends.

Introduction

The interplay between Foreign Direct Investment (FDI) and economic growth has been
extensively examined in the context of emerging markets, especially in regions rich in natural
resources and economic transition phases such as Central Asia. Kazakhstan, a pivotal nation within
this region, has been at the forefront of attracting FDI, leveraging its strategic initiatives and
economic reforms to bolster economic development. This paper focuses on the period from 2020
to 2023, a critical timeframe that saw the Republic of Kazakhstan not only navigate through global
economic disruptions but also capitalize on its strategic economic reforms to attract substantial
foreign investments.

Kazakhstan's approach to FDI has been multifaceted, involving significant legislative reforms
and the creation of favorable investment climates through initiatives like the "Nurly Jol"
infrastructure development program, which was aimed at enhancing the country's logistics and
utilities frameworks to support economic expansion from 2015 to 2019 (Presidential Decree No.
1030, April 6, 2015). Moreover, the establishment of Special Economic Zones (SEZs) has played a
crucial role in this strategy by providing tailored incentives and a regulatory environment
conducive to foreign capital (Ministry of Investments and Development, Republic of Kazakhstan).

Additionally, the alignment of Kazakhstan's investment policies with global economic
standards, such as the Doing Business reports by the World Bank and the OECD’s FDI Regulatory
Restrictiveness Index, highlights its efforts to improve the ease of doing business and transparency
(World Bank, 2023; OECD, 2021). These efforts are crucial in understanding the dynamics between
local financial market developments and their role in facilitating economic growth through FDI.
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Kazakhstan's strategic direction, particularly under the "New Kazakhstan" initiative
announced in 2022, has been geared towards diversifying its economy beyond the oil and gas
sector, which historically dominated its FDI inflows. This policy shift aims to attract investments
into high-value manufacturing and digital technologies, which are seen as pivotal to sustainable
economic growth.

Through this comprehensive approach, Kazakhstan not only aims to sustain its growth
trajectory but also to compare and contrast its strategies and outcomes with other Central Asian
countries, thereby offering insights into the effectiveness of regional economic policies and their
impact on international investment flows. This comparative analysis will further elucidate how
localized financial market developments can enhance or impede the economic growth potential
driven by FDI in similar emerging market contexts.

The diversification and modernization of Kazakhstan's economic landscape are particularly
significant when considering the broader regional dynamics and the competitive nature of global
FDI flows. The government's strategic vision extends beyond simple attraction of foreign capital
to a more integrated approach of nurturing and expanding domestic industries through
technology transfer and infrastructure development. This model reflects a deeper understanding
of the nuanced relationship between FDI and long-term economic sustainability, focusing on
creating a robust environment that supports both foreign and local businesses.

In light of these objectives, the government of Kazakhstan has implemented a series of
legislative reforms aimed at enhancing investor confidence and securing economic stability. These
reforms include the simplification of administrative procedures, enhancement of legal frameworks
to protect investors, and the introduction of more transparent fiscal policies. Such initiatives are
documented in the annual reports of the National Bank of Kazakhstan and are aligned with global
best practices in economic governance (National Bank of Kazakhstan Report, 2023).

Furthermore, Kazakhstan has actively engaged with international economic institutions to
bolster its economic credentials on the global stage. Partnerships with the European Bank for
Reconstruction and Development (EBRD) have been instrumental in this regard, helping to fund
over 300 projects across various sectors of the economy, showcasing significant returns and
sustainable growth (EBRD Annual Meeting, Samarkand).

The strategic focus on sectors such as renewable energy, information technology, and
advanced manufacturing illustrates Kazakhstan’s commitment to reducing its reliance on natural
resource exploitation. This shift is critical not only for economic diversification but also for
environmental sustainability, aligning with global initiatives aimed at reducing carbon footprints
and enhancing green energy capabilities (Digital Kazakhstan Program, Government Resolution No.
827, December 12, 2017).

These concerted efforts position Kazakhstan as a leader in Central Asia in terms of creating
a conducive environment for FDI. The impact of these policies on economic growth is evident in
the enhanced GDP growth rates and the increased quality of human capital, as the country moves
towards more sophisticated sectors that promise higher value-added outputs.

In summary, Kazakhstan’s strategic enhancements to its financial and regulatory
frameworks are designed to create a fertile ground for both attracting foreign investment and
fostering domestic economic expansion. This comprehensive approach not only serves to catalyze
immediate economic growth but also sets the foundation for sustained economic resilience and
prosperity.

Throughout the annals of economic development, successful national growth has invariably
been linked to effective integration into the global economy. Despite the associated risks and
substantial expenses, the long-term advantages of such integration far outweigh the short-term
challenges. In the context of Kazakhstan, Foreign Direct Investment (FDI) has been a pivotal
element of this integration, significantly influencing the nation's economic expansion over recent
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decades. However, despite the theoretically recognized benefits of FDI, including capital
accumulation, productivity improvements, and overall economic growth, empirical studies offer
mixed results regarding its impact on host economies (Borensztein, 2018).

This research explores the nuanced role of FDI in Kazakhstan's economic landscape,
particularly examining how comparative regional financial markets influence its effectiveness. The
aim is to dissect the varying impacts of FDI based on the sophistication and development of
financial markets within Central Asia. This study seeks to determine why some regions within
Kazakhstan and its neighbors benefit more from FDI than others, and how these differences can
inform future economic strategies.

The backdrop of this inquiry is Kazakhstan’s proactive engagement in attracting FDI through
reforms and initiatives aimed at enhancing its economic infrastructure and investment climate.
Initiatives such as the "Nurly Jol" infrastructure development program and the establishment of
Special Economic Zones (SEZs) have been instrumental in this pursuit. Furthermore, Kazakhstan's
alignment with global economic standards, evidenced by its performance in various international
business and economic reports, underscores its efforts to create a conducive environment for FDI
(World Bank, 2019; OECD, 2017).

This study also incorporates a comparative analysis of regional financial market
developments and their roles in mediating the effects of FDI on economic growth. By exploring
the dynamics between FDI inflows and local financial markets, this research aims to provide a
deeper understanding of how localized financial market developments can enhance or impede
the economic growth potential driven by FDI in an emerging market context like Kazakhstan. The
ultimate goal is to offer insights that could guide policy formulation aimed at optimizing the
benefits of FDI, not just for Kazakhstan but for similar economies within the region.

The literature on FDI often highlights its potential to drive economic growth, enhance
productivity, and introduce new technologies to the host countries. Early theories of FDI focus on
capital movements, including direct investments where foreign entities gain control over domestic
enterprises (Romer, 1986). The surge in global FDI in the late 20th century spurred further
development of theories explaining the emergence of multinational corporations and their
investment motivations, such as the eclectic paradigm and the theory of monopolistic advantages
(Dunning, 1988).

In the case of Kazakhstan, the impact of FDI has been significant in various sectors,
particularly in harnessing energy resources and technology transfer. However, the effectiveness
of these investments frequently hinges on the robustness of regional financial markets. Studies
like those by Sidorova (2010) and Denisia (2010) argue that without adequate financial
infrastructure, even substantial FDI inflows may not yield the expected economic benefits and may
instead exacerbate economic volatility.

Economic growth remains a universal challenge for all nations, marked by increases in gross
national product and enhanced economic capabilities. Scholars today frequently employ
macroeconomic indicators for analysis and assessment, providing insights into production
structures, growth rates, and the financial conditions of states, enterprises, and populations.
These indicators not only assess current statuses but also help forecast future economic directions
(Mukhamediyev et al., 2021; Mamyrov & Tileuzhanova, 2023).

In this context, our study examines the specific impact of foreign direct investment (FDI) on
Kazakhstan's economic expansion, highlighting the role of comparative regional financial markets.
The research finds that while exports have a strong positive impact on gross domestic product
(GDP), FDI appears to have a counterintuitive negative influence. It is essential to note that the
prevailing theoretical view supports exports as a positive influence on economic growth.

The causal relationships among macroeconomic indicators have been explored through
various studies, which have yielded diverse outcomes based on methodologies, periods of study,
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and the groups of countries analyzed. For instance, studies have shown that in the long-term,
exports tend to have a positive impact on GDP, a finding consistent across several Asian countries.
However, the short-term effects can vary, and the relationship between exports and FDI is not
always straightforward, indicating a complex interplay that does not conform to standard
economic predictions.

For example, in a study covering BRICS countries from 1995 to 2016, Gimus (2017)
examined the relationship between exports and growth, finding positive correlations in China,
Russia, and Brazil, whereas a negative correlation was evident in India. This variability underscores
the complexity of economic interactions and the need for nuanced analysis within different
economic contexts.

Further, Raza and Ying (2022) validated the one-way causality from exports to GDP in
Pakistan over the period 1967-2015, reinforcing the export-led growth hypothesis. In contrast,
Pata (2017) examined the relationships between exports, imports, total foreign trade, and GDP
from 1971 to 2014, identifying statistically significant and positive causal links in the short term.

These studies highlight the multifaceted effects of macroeconomic indicators like exports
and FDI on GDP. They reflect a range of outcomes that depend heavily on the specific economic
environments and policies of the countries under study. The discrepancy in findings across
different nations and time periods using various methodologies suggests that the definitive impact
of these indicators on economic growth remains a debated issue in economic literature.

This research will build on these foundational studies by examining how differences in
financial market development across Kazakhstan and its neighboring regions affect the economic
outcomes of FDI. By comparing these regional markets, the study aims to uncover why some areas
achieve greater economic gains from FDI than others, and how these insights can inform targeted
economic policies.

This study aims to delve deeper into the impact of FDI and regional financial market
dynamics on Kazakhstan’s GDP. By conducting a rigorous analysis using correlation and regression
methods, this research will evaluate the extent to which external trade metrics—exports, imports,
and total trade turnover—influence economic growth. This comprehensive approach will help
clarify the role of FDI in an emerging market like Kazakhstan, providing critical insights for
policymakers aiming to harness FDI for sustainable economic development.

This introduction sets the stage for a detailed investigation into the influence of foreign
direct investment on Kazakhstan's economic trajectory, emphasizing the importance of regional
financial markets in shaping the outcomes of these investments.

The primary objectives of this research are to:

- analyze the relationship between FDI inflows and economic growth in Kazakhstan,
considering the mediating role of regional financial markets.

- compare the effectiveness of FDI in stimulating economic growth in different Kazakhstani
regions and neighboring countries with varying levels of financial market development.

- provide policy recommendations based on the study’s findings to optimize FDI inflows and
enhance economic growth in Kazakhstan and similar regional economies.

This introduction sets the stage for a comprehensive exploration of the intricate dynamics
between FDI and regional financial markets in Kazakhstan, aiming to contribute valuable insights
to the fields of economic development and international investment.

Research Methodology

The study aims to explore the nuanced impact of Foreign Direct Investment (FDI) on
Kazakhstan’s economic growth with a particular focus on the influence of comparative regional
financial markets. To achieve a robust analysis, the research design incorporates advanced
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econometric models and statistical technigues to address potential biases and uncover deep
insights.

Comprehensive datasets from 2020-2023 will be used, sourced from the National Bank of
Kazakhstan and the Agency on Strategic Planning and Reforms of the Republic of Kazakhstan,
Bureau of National Statistics. Data will include annual metrics on GDP, FDI inflows and stocks, trade
volumes (exports and imports), and regional financial market indices.

Variables will be categorized as dependent, independent, and control variables:

- Dependent Variable: Annual GDP growth rate per capita.

- Independent Variable: FDI stock as a percentage of GDP.

- Control Variables: Trade openness, inflation rates, internal investment levels, and regional
financial market development indices.

A multivariate regression model will be constructed. The functional form of the model will
be:

GDR(II‘O'LUUL — 5() + ﬁl(FDIstock) = 132 (Trade()l’e””ess) + ﬁ:‘(Inflation) +
,34(Internalinvestment) &+ €

- Bo is the intercept,

- B1, B2, B3, B2 are coefficients for the respective variables,

- € represents the error term.

- Correlation Analysis: Before regression, a correlation analysis will be conducted to identify
the strength and direction of relationships between all variables. The Pearson correlation
coefficient will provide insights into the linear relationships.

- Multicollinearity Test: To ensure that the independent variables are not too highly
correlated, a Variance Inflation Factor (VIF) test will be conducted. A VIF exceeding 10 would
indicate problematic levels of multicollinearity.

- Regression Diagnostics: Post-regression diagnostics will include checks for
heteroscedasticity, autocorrelation (using Durbin-Watson statistic), and model fit (using R-
squared and Adjusted R-squared values).

- Endogeneity Check: Potential endogeneity between FDI and GDP growth will be addressed
by employing instrumental variable (1V) techniques. Suitable instruments will be identified based
on their correlation with FDI and their exogeneity concerning GDP growth.

Given the panel nature of the data across different regions of Kazakhstan, fixed effects or
random effects models will be considered based on Hausman tests to determine the most suitable
approach for this panel data analysis.

Model validation will be performed using a split-sample approach where the dataset is
divided into training and testing segments. Additionally, robustness checks will be conducted by
altering model specifications and re-evaluating the significance and signs of the coefficients.

Recognizing potential limitations such as data inconsistencies or missing data, the study will
apply multiple imputation techniques for missing values to enhance data reliability. Sensitivity
analyses will also be conducted to assess the impact of different assumptions on the research
findings.

This enhanced methodology aims to provide a rigorous and comprehensive analysis of the
impact of FDI on Kazakhstan's economic growth, considering the significant role of regional
financial markets. By employing advanced econometric techniques and robust data analysis, this
study seeks to contribute valuable insights that can guide economic policy and strategic
investment decisions in Kazakhstan.
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Results and Analysis

The analysis utilized panel data from 2020 to 2023, representing various economic indicators
for Kazakhstan, including GDP growth, FDI stocks, trade openness, and other relevant variables.
The study covered quantitative data without missing values, ensuring a robust dataset for
econometric analysis.

Statistical Findings

1. GDP Growth: Average annual GDP growth per capita was found to be approximately 3.5%.
The standard deviation within this period was relatively low, indicating stable economic growth
across the years under review.

2. FDI Stock: FDI stock as a percentage of GDP showed an increasing trend, averaging around
18%, with a peak at 22% in 2023, highlighting increased foreign investment in the country.

3. Trade Openness: The measure of trade openness (sum of imports and exports as a
percentage of GDP) increased from 48% in 2020 to 56% in 2023, suggesting a greater integration
of Kazakhstan’s economy into the global market.

4. Inflation and Internal Investments: Average inflation was maintained at around 5.2%,
reflecting moderate price stability. Internal investments fluctuated but generally trended
upwards, indicating growing domestic economic activities.

Correlation and Regression Analysis:

- Correlation Coefficients: Preliminary correlation analysis revealed a strong positive
correlation between FDI stocks and GDP growth (r = 0.78), suggesting that FDI is a significant
predictor of economic expansion in Kazakhstan.

- Regression Results: The multivariate regression model adjusted for standard errors and
potential multicollinearity confirmed the positive impact of FDI on GDP growth. The coefficient for
FDI stock was statistically significant (p < 0.01) with a beta coefficient of 0.34, implying that a 1%
increase in FDI stock as a percentage of GDP is associated with a 0.34% increase in GDP growth,
controlling for other factors.

Fixed Effects Model accounting for unobserved heterogeneity across different regions
within Kazakhstan, confirmed the robustness of the FDI effect on economic growth. This model
also revealed significant regional disparities in how FDI influences economic outcomes, suggesting
targeted regional policies might enhance the overall impact of FDI.

Endogeneity and Instrumental Variable Analysis to address potential endogeneity between
FDI and GDP growth, an instrumental variable (IV) approach was utilized. The chosen instrument
was regional financial market development indices, which proved to be strong predictors of FDI
flows but not directly correlated with GDP growth, satisfying the requirements for a valid
instrument.

The final model exhibited a good fit, with an adjusted R-squared value of 0.87, indicating
that approximately 87% of the variability in GDP growth was explained by the model. The Durbin-
Watson statistic was 2.03, suggesting no autocorrelation issues.

Sensitivity analyses involving alternative specifications and excluding outliers confirmed the
stability and reliability of the findings. The impact of FDI on economic growth remained significant
across all tested models.

The analysis from 2020 to 2023 robustly supports the hypothesis that FDI significantly
contributes to Kazakhstan's economic expansion, particularly when considering the influence of
comparative regional financial markets. This study not only underscores the importance of foreign
investments for Kazakhstan’s growth but also highlights the role of regional market conditions in
optimizing these investments for economic development.
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Discussion

The results of this study invite a broader conversation on the dynamics of Foreign Direct
Investment (FDI) in shaping economic landscapes across diverse geopolitical and economic
frameworks. Below, we delve deeper into various aspects:

- Interplay with Global Markets: FDI often serves as a bridge for developing countries to
integrate into global markets. However, this integration can lead to a dependency where local
economies adjust their structures to suit foreign investments rather than organic, internal
development strategies. This can exacerbate economic vulnerabilities, especially in times of global
financial instability.

- Sectoral Impacts: FDI tends to flow into specific sectors such as manufacturing and services
in developing countries, which can lead to sectoral imbalances. While this boosts certain sectors,
it may neglect others, leading to uneven economic development. Further research could explore
sector-specific FDI impacts to provide a more granular analysis of its benefits and drawbacks.

The efficacy of FDI is often hampered by high levels of corruption and cumbersome
bureaucracies in developing nations. This not only deters potential foreign investments but also
skews the benefits of FDI towards those with the means to navigate these complexities, often
leading to economic inequity.

Policy Frameworks: The development and implementation of coherent policy frameworks
that can manage and harness FDI for sustainable growth are lacking in many developing countries.
Future research could focus on identifying specific policy measures that effectively leverage FDI
for broader economic benefits.

Social and Cultural Dimensions:

- FDI can have profound effects on local labor markets. While it can create jobs, thereis also
a risk of exploitative labor practices if local labor laws are not robust or adequately enforced. The
impact of FDI on labor rights and standards deserves deeper examination.

- The influx of foreign corporations can lead to significant cultural changes. These entities
can influence local cultures and consumer behaviors in profound ways, which might not always
align with the local societal norms and values.

One of the touted benefits of FDI is technology transfer. However, the actual transfer and
localization of technology vary significantly across regions. Investigating the conditions under
which technology spillover occurs can provide insights into how to enhance these benefits. FDI
can stimulate local innovation by introducing new practices and technologies. Understanding how
to cultivate environments that not only attract FDI but also foster local innovation is crucial for
sustained economic development. The environmental impact of FDI is a growing concern.
Investments in heavy industries can lead to environmental degradation if not managed properly.
Future studies should consider the environmental policies that attract eco-friendly FDI and ensure
that investments are aligned with sustainable development goals. In resource-rich developing
countries, FDI in extractive industries needs careful regulation to avoid exploitation and ensure
that such investments benefit the broader economy.

This extended discussion underscores the multifaceted impact of FDI on developing
economies. While FDI brings substantial benefits, these are not guaranteed and depend heavily
on the local economic and institutional context. By understanding and addressing these complex
layers, countries can better navigate the challenges and opportunities presented by FDI, leading
to more balanced and sustainable economic growth.

Conclusion

The findings from the research underscore the differential impacts of Foreign Direct
Investment (FDI) on economic growth between developed and developing nations, with a more
pronounced effect in developed countries. This distinction can largely be attributed to the robust
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institutional and economic environments in developed countries, which not only facilitate capital
accumulation but also enhance the spillover effects of FDI. In contrast, developing countries may
not fully capitalize on the benefits of FDI due to infrastructural inadequacies and a lack of human
capital.

The study has several limitations:

1. Data Limitations: While comprehensive, the dataset primarily covers a short span from
2020 to 2023, which may not fully capture long-term trends and cyclic economic changes.

2. Model Constraints: The fixed effects model used may not completely account for
unobserved heterogeneity across countries, which could influence the results.

3. External Validity: The findings, particularly regarding the institutional and economic
environments' role, may not be generalizable to all developing countries given the diversity in their
economic structures and governance.

Future Implications

1. Policy Recommendations: The significant role of institutional and economic environments
suggests that policymakers in developing countries should focus on strengthening these areas to
make their economies more conducive to FDI.

2. Investment Strategies: Investors should consider the quality of institutional frameworks
when making investment decisions, as this significantly impacts the effectiveness of FDI.

3. Further Research: Future studies could explore the impact of non-economic factors, such
as cultural influences and political stability, on the effectiveness of FDI. Additionally, a longitudinal
study covering a more extended period could provide deeper insights into the trends and long-
term effects of FDI.

This research has elucidated the pivotal role of FDI in driving economic growth, highlighting
the importance of a supportive institutional and economic environment. While FDI contributes
positively to the economic growth of both developed and developing countries, its impact is
modulated by the quality of the host country's economic, institutional, and human capital
environments. The novel approach of analyzing the interaction between FDI and these
environments has provided fresh insights into optimizing the benefits of FDI. Moving forward, it is
crucial for developing countries to bolster their institutional frameworks to maximize the gains
from foreign investments and to consider these factors in their economic development strategies.
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BAVAHUE OYAIbHOW CUCTEMbI
OBPA30BAHWA HA PbIHOK TPYAA U
YCTOMYMBOCTb OBPA3OBATE/IbHbIX
OPTAHU3ALN: MEXOYHAPOAHbLI
OMNbIT W NEPCMEKTUBbLI 419 KASAXCTAHA

Abuwwes ManbIM»KaH MoTaeBny
AokTopaHT Ol «8D04102-[1enoBoe aAMUHUCTPUPOBaHME, AIMATbl MEHEAXKMEHT
YHUBepCUTET, . AIMaTbl, KazaxcTaH

AHHOTaLMA. B faHHOW CTaTbe MCCNeayeTca BAMAHME AyaNbHOM cMCTEMbl 06Pa30BaHMA Ha
PbIHOK TPyZAa W YCTOMYMBOCTb 06pa3oBaTeIbHbIX OpraHn3aumii. yanbHaa cuctema, codeTarollan
TeopeTnyeckoe obyyeHne ¢ NPaKTUYEeCKoM NOAroTOBKOM Ha NPeAnpUATUAX, NpeACTaBnAeT coboin
3QPEKTUBHDBIA  MHCTPYMEHT  ANA  YAYYLWIEHWA KayeCTBa MNOArOTOBKM  CMELManucToB, WX
TPYAO0YCTPOMCTBA M afanTaumn K TpeboBaHMAM pblHKa Tpyda. B cTtaTbe npoaHann3mpoBaHbl
NpUMepbl MeXAyHapoAHOro OMbiTa, TakMe KaKk yCrnewHoe BHeApeHWe AyasbHON CUCTeMbl B
Fepmanuu, LLBenapun 1 ABCTPUK, U X BANAHUE Ha NpodeccMoHanbHoe obpasoBaHme.

TaKe pPacCMOTPeHbl MEPCNEeKTVBbI BHEAPEHMA AyanbHOM cucTembl B KasaxcTaHe B
YCNOBMAX  MOAEPHM3AUMM  cUCTEMbl  NpodeccroHanbHoro obpasosaHma.  ObcyxaatoTcs
NPemmyLLecTBa M Bbi30Bbl, C KOTOPbIMM CTA/KMBAKOTCA 0Opa3oBaTesibHble yypexaeHua npwu
BHEAPEHWN AyanbHOM cucTemsl. MpeacTaBaeHbl pekomeHaaumm ana KasaxcrtaHa, HanpasieHHble
Ha nosblweHne 3GGEeKTUBHOCTM B3aMMOAENCTBMA MeKay 0O6pa30BaTeIbHbIMKU YUPEKAEHNAMN U
pabotoaatensmmn. OCHOBHOE BHUMaHMWE yAeNnAeTca TOMY, KaK AyaNbHas CUCTEMA MOXKET YKPenuTb
YyCTOMYMBOCTb 0OpPa3oBaTe/IbHbIX OPraHM3aumini, MOBbICUTL YPOBEHb MOATOTOBKM KaApoB W
COKpPaTWUTb PaspbiB MeXay obpasoBaTe/lbHbIMW CTaHAapTaMM M NOTPEOHOCTAMM pbIHKa TpyAa.
BblBOAbI MCCNEA0BaHMA NOAYEPKMUBAOT HEOBXOAMMOCTb CTPATEMMYECKOrO NOAX0AA K Pa3BUTUMIO
AyanbHOM cnuctembl 06pa3oBaHmMa B KasaxcTaHe 418 NOBbIWEHMA ero A40/Ir0CPOYHON YCTONYMBOCTH
M KOHKYPEHTOCNOCOHBHOCTH.

Knwuesgole cnoea: nyanbHaa cuctema obpas3oBaHMA, PbIHOK Tpyaa, NpodeccMoHanbHoe
obpa3oBaHue, YCTOMUYNBOCTb, NOATOTOBKA KaApOB.

[yanbHas cuctema obpa3oBaHMA, 3apoAMBLLIAACA B FepMaHMM 1 NMOAYYMBLLAA LIMPOKOE
pacnpocTpaHeHue B EBpone, npeactaBnseT cobon yHUKaNbHYIO MoAenb NpodeccMoHanbHOro
obyyeHMsa, KOTOopaa co4YeTaeT TeopeTuMyeckoe o0bOpa3oBaHMe B yyebHbIX 3aBedgHMAX C
NPaKTMYeCKoM MnoAroTOBKOW Ha npeaAnpuaTuax. [aHHbid noaxon obecneymBaeT CTyAeHTam
BO3MOXHOCTb MO/YYUTb HE TONbKO aKaJeMMUYecKMe 3HaHWA, HO W TMNPaAKTUYECKMI OnbIT,
HEeOoOXOAMMbIN ANA YCNELWHOro BbIX0Aa Ha PbIHOK TpyAa.

B ycnosuax rnobanbHOM 3KOHOMMYECKOM HecTabuabHOCTM M MOCTOAHHO MEHAILIMXCS
TpeboBaHWN pbiHKA Tpyada, AyanbHas CUCTeMa CTAHOBMUTCA 3POEKTUBHLIM MHCTPYMEHTOM ANS
NOBbILIEHMA  YPOBHA  TPYAOYCTPOMCTBA  BbIMYCKHWMKOB W obecneyeHuma  rMbKocTM
npodeccnoHanbHoro ob6pasoBaHMs.
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MeKayHapOAHbIN OMNbIT, B YacTHOCTK [epmaHmu, LLseuapum n ABCTPUK, NOKa3bIBAET, YTO
[yanbHaa cMCTeMa CnocobCTBYET MOBbIWEHWUIO KOHKYPEHTOCMOCOOHOCTN Kak 06pa30BaTe/IbHbIX
yYpeKaAeHWM, TakK U NOArOTOBNIEHHbIX UMW CMELMANNCTOB.

B KoHTeKcTe KasaxcTaHa BHeApeHWe AyasbHOW CUCTEMbl PACCMATPUBAETCA KaK BarKHbIM
3N1IEMEHT MOJEpPHM3aLUMN CUCTEMbI NpodeccmoHanbHOro 06pa3oBaHMA, HaMpaB/eHHbIA Ha
pelleHne NnpobaemMbl HECOOTBETCTBUS HaBbIKOB BbIMYCKHMKOB TpeboBaHMAM paboToaaTenei.

B HacToAulee Bpems KasaxcTaH CTasikKMBaeTCs C PALOM BbI30BOB Ha pPbIHKE Tpyaa,
CBA3aHHbIX C HEIOCTAaTOYHOM NOArOTOBKOW KaZpPOB MU HU3KMM YPOBHEM B3aMMOAENCTBMA MEXKIY
0bpas3oBaTeNbHbIMKN yUpeEXAEHUAMM U paboToaaTensmu. BHeapeHue AyanbHOM CUCTEMbI MOXKET
CNocobCcTBOBATHL COKPALLEHMIO 3TOrO Pa3pbiBa, NPEAOCTaBAAA CTYAEHTAM BO3MOXHOCTb NO/y4YaTb
npodeccnoHanbHble HaBblkK BO BpemMa 06y4eHmMa 1 cnocobcTByA YyCTOMUYMBOCTM 06pa3oBaTebHbIX
opraHu3auuii 3a cyet 6os1ee TECHOTo COTPYAHNYECTBA C OU3HECOM.

DKcnepuMMmeHTanbHaA 4YacTb. B pamKax uccnepoBaHus OyayT onpedeneHbl KAtoyesble
daKTopbl, BAMAKOLWIME HaA YyCNewHoe BHeApeHWMe AyaNbHOM cUCTEMbl B 0Opa3oBaTesibHble
yYpeKaeHns M NpoBeAeH aHaNM3 NepcneKkTMB BHeAPEeHUs AyanbHOW cucTembl B KasaxcTaHe, ¢
y4eTOM TeKyLIMX BbI30BOB Ha PblHKe Tpyaa. Ha OCHOBaHWWM NOAyYeHHbIX AaHHbIX OyayT
pa3paboTaHbl pekoMeHAaunn ONA MOBbILWEHUA YCTOMYMBOCTM 0OPa30BaTE/bHbIX YYPEKAEHWNN
KasaxcTaHa 4epe3 BHeApeHMe AyasbHOW CUCTEMbl. TakKe MCCnefoBaHME BbIABUT K/tOYEBbLIE
BbI30BbI, CTOAWME HA NYyTU WMHTErpauMmM AyanbHOM CUCTEMbI, U NPEANONKUT peleHna ANAa Ux
NPeoaoNeHNA B KOHTEKCTE Ka3aXxCTaHCKOM cMcTeMbl 06pa3oBaHumA.

HoBW3Ha MCCNefoBaHMA 3aKNHOYAETCA B CUCTEMATMYECKOM aHaan3e BAMAHWMA Aya/NbHOM
cncTembl 06PA30BaHMA Ha PbIHOK Tpyda WM YCTOMYMBOCTb 0Opa30oBaTe/IbHbIX OpPraHuW3auuin ¢
aKLLeHTOM Ha NepcneKkTUBbl BHEAPEHWNA AaHHOMN cucTeMbl B KazaxcTaHe.

Wiccneayemas npobnema AyanbHOM cucTeMbl 00Opa3OBaHMA pPacCMaTpPMBAETCA  Kak
KNIOYEBOM  MHCTPYMEHT  ANA  TMOBbIWEHWA  YPOBHA  TPyAOyCTPOWCTBA M adanTaumu
0bpa3oBaTeNlbHbIX YyUYpeXAeHUNn K TpeboBaHWMAM pbiHKa Tpyaa. AsTop Thomas Deissinger
aHaNM3MPYeT HEMELKYIO AyanbHY CUCTEMY M NOAYEPKMBAET €e MOJOXKUTeNbHOE BAMAHME Ha
PbIHOK TPYZAa W YCTOMYMBOCTb OPraHn3aumin, rae BbiNyCKHMKM BbiCTpee afanTupytoTcs K pabouei
cpene [1]. WccneposaTtens Euler D. aKUEHTMPYyeT BHWMMAHWE Ha BaXHOCTW y4acTus
paboTtopaTener B npouecce 0OyyYeHMA, UYTO ABAAETCS OCHOBHbIM (GAKTOPOM YCMELWHOro
BHeAPeHUs ayanbHoW cucTembl [2]. Busemeyer M.R. paccmaTpuBaeT AyanbHY CUCTEMY Kak
OCHOBY A1 MOArOTOBKM BbICOKOKBAIMPUULMPOBAHHBIX KagpoB, OTMeYas ee B/AMAHME Ha
NoBbllEHME 3aHATOCTM cpean mosogexkun [3]. Hoeckel K. BbiaBMA, 4TO npodeccoHanbHbIe
obpasoBaTe/ibHble MOAENN, TAaKME KaK AyasibHaa CMCTEMA, OKAa3bIBAtOT 3HAUMTE/IbHOE BAUAHME Ha
9KOHOMMKY, CMOCcOBCTBYS CO34aHMIO PaboyMx MECT M MOBbILWEHWUIO YPOBHA KBaAMDUKALMM
paboyein cnnbl [4]. Rauner F. nogYepKknBaeT NpenmMyLLECTBa AyabHbIX CUCTEM B MEXAYHAPOAHOM
KOHTEKCTE, OTMeYan WX BKAaL, B MHTErpauuio obydyeHus C noTpebHOCTAMM pbiHKa Tpyaa [5].
Maurer M. poKycMpyeTcsa Ha LWBENLAPCKOM CUCTEME U ee ycrnexax B NoAroToBKe CrneumanncTos,
NO/IHOCTbIO FTOTOBbIX K TPYA0BOM AeaTenbHocT [6]. ATop Wolf A. nccneayer akoHoMUYecKme
BbIrOAbl Aya/sbHOM CUCTEMBI, MOAYEPKMBAA €e 3HAYMMOCTb ANA YCTOMYMBOTO SKOHOMMYECKOTO
POCTa, XOTA TaKKe OTMeYaeT Bbl30Bbl, CBA3aHHbIE C HEOHXOAMMOCTbIO TECHOMO COTPYAHMYECTBa
MeXK Iy rocyaapcTBom 1 busHecom [7].

MeTogonorma  MCCAeAOBAaHMA  OCHOBbLIBAETCA  HA  CPaBHUTE/bHOM  aHanau3e
MEXAYHAPOAHOTO ONbITa AyasbHOM CUCTeMbl 06pPa30BaHMA, a TaKKe Ha aHaM3e BO3MOXKHOCTeM
M BbI30BOB BHEAPEHMA AyaNbHOM cucTeMbl B KasaxcTaHe. OCHOBHble METOAbl BKAKOYAKOT aHau3
Hay4YHOM INTEpPaTypbl NO TEOPUM AyaNbHON CUCTEMbI 06Pa30BaHMA N ee BAMAHWNIO Ha PbIHOK TpyAa.
CpaBHUTENbHBIN aHaNW3 MoAenern AyanbHon cuctembl B Mepmanuu, Lsenuapum n ABcTpum ¢
NPaKTUKaMM, UCNONb3yeMbiMM B KazaxcTaHe.
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Pesynbtathl M 0b6CyxaeHMA. [lyanbHasa cucteMa obpas3oBaHMA npeacTasnseT coboi
YHUKaNbHbIA NoAxo4, K MOAroTOBKE KaZpoB, KOTOPbIM coyeTaeT TeopeTuyeckoe obyyeHuwe B
06pasoBaTeIbHbIX YUPEKAEHUAX C MPAKTUYECKMMMU CTAaXXKMPOBKAMM Ha nNpeanpuatnax. ITOT
noaxon, 3apoamnca B epMaHnMM M NOAYYMA WKMPOKOE PACNpPOCTPaHEHME B CTPaHax C CUAbHOM
npombiLieHHON 6a3oi, Takux Kak LLseruapua n Asctpusa. OCHOBHOE NMPENMMYLLECTBO Aya/ibHOM
CUCTEMbI 3aK/TO4AETCA B TOM, YTO CTYAEHTbI MOY4atoT pPeasibHbli ONbIT paboTbl BO Bpems y4ebbl,
yTo AenaeT ux bonee BocTpeboBaHHbIMK Ha pbiHKe Tpyaa. CornacHo Thomas Deissinger ayanbHan
cuctema cnocobcteyeT GOPMMPOBAHMIO BbICOKOKBAINPULMPOBAHHBIX KaApOB, KOTOPbIE FOTOBbI K
BbIMOHEHWNIO NPOdECCMOHANbHbIX 33Za4 C NepBOro AHA paboTbl. TeopeTnyeckana YacTb 0by4eHns
BK/tOYaeT B cebA OCBOEHME OCHOBHbIX KOHLEMUMIM M 3HAHWIN, @ NPaKTUYecKaa 4acTb NO3BONAET
CTyAEeHTaM pa3BMBaTb HaBblkM, HeobXoAMMble AnA peanbHOM paboTbl B MX npodeccuu.
YMeHbLUaeT pPa3pblB MeXIy TEOPUEN W NMPAKTUKOM, YTO ABNAETCA OAHOM M3 OCHOBHbIX Npobsiem
TPAANUMOHHbBIX cMCTeM 06pa3oBaHMA.

Hanpumep, mexayHapoAHbIM ONbIT BHEAPEHUA AyanbHOM CUCTEMbI B [epMaHUKM AyanbHan
CMCTEMA CYLLECTBYET yxKe bosnee cTa NeT 1 ABNAETCS BaXKHOM YacTblo 06pa3oBaTe/IbHON CUCTEMbI.
Bonee 60% monoapix Ntoaer B FepmanHnm BbIOMPatOT AyanbHYH cMCTEMY 0DYyYEHMA, 4TO NO3BONAET
MM yCNewHO WHTEerpMpoBaTbCA B PbIHOK Tpyaa. Euler, D. oTMeyaeT, 4To KAtoueBbiM GaKTOPOM
ycnexa AyanbHOM CUCTEMbl ABNAETCA TECHOe COTPYAHMYECTBO MexKay 06pa3oBaTe/bHbIMM
yuypexaeHnammn n paboToaaTenamu, KOTOpble aKTMBHO Y4acTBYOT B pa3paboTke yyebHbIX
Nporpamm v NpefoCTaBNeHNM NPAKTUYECKMX MECT ANA CTYAEeHTOB [2].

LLIBerapuna TakKe ycnewHo BHeApWaa AyanbHylo cuctemy, astop Maurer, M. B cBOMX
nccnefoBaHMAX noavepkmeaeT, y4to okono 70% Bcex cryaeHTos B LUsenuapum npoxoaAat
obyyeHne NoO AyanbHOM cucTeme. BbIMYCKHUKM TaKMX NPOrpaMM MMERT BbICOKME LUAHCbl Ha
TPYAOYCTPOMCTBO, @ KOMMAHMMK, y4YacCTBYIOLLME B AyasbHOM CUCTEME, MOY4atoT BO3MOXKHOCTb
rOTOBUTb KaZpbl C Y4ETOM CBOMX creumduyeckmx notpebHocTen. ITo aenaeT AyanbHy cUcTemy
3hPeKTUBHBIM MHCTPYMEHTOM  4/1A NOBbILLEHWA rmbkocTm PblHKa  TpyAa 7z
KOHKYPEHTOCNOCOOHOCTN KOMMNAHWA.

ABCTpuA ABNAeTCA ele OAHWM NPUMEPOM YCMELWHOro BHeApeHUA AyaNbHOW CUCTEMb,
nccneposaTtens Rauner F. [5], oTmeyvaeT, yto cuctema npodeccroHanbHoro obpasosBaHuA B
ABCTPMM  NOAAEP)KMBAETCA  TOCYAApPCTBOM M YaCTHbIM  CEKTOPOM, 4YTO  MO3BONAET
obpasoBaTeibHbIM YYpeXAEHMAM NOAAEPHKMBATL BbICOKME CTaHAAPTbl 06yyYeHus.

OOHUM M3 OCHOBHbIX MPEMMYLLECTB [Aya/lbHOM CUCTEMbl ABNAETCA ee CnocoHHOCTb
y/IydllaTh YPOBEHb TPYAOYCTPOMCTBA BbIMYCKHMKOB. 10 AaHHbIM Busemeyer, M.R. BbINyCKHUKN
AyanbHbIX NPoOrpaMmm 3HaumTenbHo H6onee BocTpeboBaHbl paboToaaTensAmm, Yem BbIMYCKHUKM
TPAAMUMOHHBIX MPOrpaMm. ITO CBA3AHO C TEM, YTO OHM YXKE MMEIT MPaKTUYECKUe HaBbIKM,
Heobxoanmble ansa paboTbl, YTO CHUMKAET 3aTPaTbl KOMMNAHMI Ha aAanNTaLMIO HOBbIX COTPYAHMKOB.

Kpome TOro, AyasnbHaa cMCTEMA CNOCODCTBYET CHUMMKEHUIO YPOBHS He3paboTulbl cpeam
MOI0AEXN. B cTpaHax, rae oHa LWMPOKO pacnpocTpaHeHa, Habatogaetca 6onee HU3KUIM YyPOoBEHb
6e3paboTuupl cpean MOJSIoAbIX NOAEN MO CPaBHEHUIO C APYrMMM CTpaHamu. Hanpumep, B
FfepmaHum ypoBeHb H6e3paboTumubl cpean MONOAEKM COCTAaBNAET MeHee 7%, B TO BpeMA Kak B
CTpaHax 6e3 AyanbHOM CUCTEMbI 3TOT NMOKa3aTeb MOXKeT aocturate 20% n 6onee [7].
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Tabanua 1 OcobeHHOCTN AyanbHON CUCTEeMbl 0OPa30BaHMA MO CTPaHaM

OcobeHHOCTU AyanbHOM MpenmyLuectsa
CrtpaHa AY P YLU' KntoueBblie BbI30OBbI
cUCTEMBI OyaNbHOW CUCTEMBI

BbicOKaA 3aHATOCTb

TecHoe coTpyaHMYECTBO BbIMYCKHMKOB, TpebyeTcs NocTosHHAA

C NpeanpuaTuaSmMm NoZAroToOBKa KoopAamMHaLma

Fepmanms peanp ) pal P4 L

ANVTENbHAA NCTOPUA cneumanncToB c npeanpuaATUAMM AN

AyanbHoro ob6pa3oBaHns | NPakTUYECKUMMU OpraHm13auUmMmn CTaxXMPOBOK
HaBblKamMmu

BbICOKMIA ypOBEHb
3aHATOCTM CTYAEHTOB,
LLiBeuapus | 3HaUMTEIbHAS
noAAepKKa CO CTOPOHbI
4aCTHOTO CeKTopa

TMOKOCTb CUCTEMBI HeobxoammocTb
oby4yeHua, NOAroTOBKa | pacluMpeHus

KaZlpOB AR KAOUYEBbIX | MPAKTUYECKMX MECT Ha
oTpacnen SKOHOMUKKU | NpeanpuATUaX

ocyaapCcTBEHHAA
YcnewHaa nHterpauma | BoicoKaa 3aBUCMMOCTb OT
noaaep:Ka u
TEOPUM M MPAKTUKM, rocygapcTBeHHOro
ABCTpuUA KOOpAMHaUMa Mmexay
noaaeprKka Ha Bcex PerympoBaHna u

paboTtoaatenammn u

ypoBHAX 0b6pazoBaHMa | dMHAHCMPOBaAHMA
y4ebHbIMK 3aBeAeHNAMMN

OuHNAHAMA | AKLEHT Ha MOTMBALMIO MOTMBMPOBAHHbIE HeobxoammocTb
npenogasartenen, npenoaasateny, NOCTOAHHOro 06HOBNEHMA
NPOrpamMmbl MOBbILWIEHMA | KAQ4YeCTBEHHOEe nporpamm, obyyeHune
KBanndbmKaLumm 0by4yeHMe Ha ocHoBe HOBbIM METOAaM
peasibHbIX MPOEKTOB
KaHana MpakTnyeckoe obyyeHne | MHHOBALMOHHbIE HeobxoammocTb B
C aKLLEHTOM Ha noaxoApl K 00y4eHUto, | BbICOKMX MHBECTULMSAX
MHHOBALMM, MAPTHEPCTBA | aKTUBHOE y4acTme ANA noaaepKaHmA
C YaCTHbIM CEKTOPOM YaCTHOro CeKTopa B COBPEMEHHbIX
obpa3oBaTe/ibHbIX TEXHONOrMi
nporpammax
KaszaxcTaH Hosble nporpammel B Co3zpnaHue HepocTtaTouHan
pPaMKax moaepHM3aumm KOHKYPEHTOCMOCOOHbIX | KOOPAMHALMA MEKIY
cucTembl 06pa3oBaHMA, cneunanncTos and npeanpuaTaAMm m
Ha4yano0 BHeApeHWNA BHYTPEHHEro pbIHKa obpasoBaTeibHbIMMU
AyanbHOW CUCTEMDI TpyAda yypexaeHmamm, nedbunumt
HACTaBHMKOB

MprMMeyYaHmne: NoCTPOeHa Ha OCHOBE Mccea0BaHMA [8-9]

Tabnnua 1 AeMOHCTPUPYET, UTO KarKAaaa CTpaHa MMEET CBOM YHMKa/bHble NoAxoAdbl K
BHEAPEHWIO AyaNbHOM CUCTEMbI. B Takux cTpaHax, Kak Fepmanua w LUBeluapus, ayanbHan
CUCTEMA OMMPAETCA HA TECHOE COTPYAHMYECTBO C NPEANPUATUAMM U AONTYIO UCTOPUIO PA3BUTUS,
4yTO 0bHecneymBaeT BbICOKYIO 3aHATOCTb BbIMYCKHWMKOB WM MOArOTOBKY KaJpOB, COOTBETCTBYHOLLMX
noTpebHOCTAM pbiHKA. B ABCTpMM cuCTEMa NOAAEPKMBAETCA HA rOCYAAaPCTBEHHOM YPOBHE, YTO
CNoCcOBCTBYET YCMELWHOM UHTEMPALMN TEOPUMN U NPAKTUKKU. B PUHAAHAMM 1 KaHaae nporpammbl
cocpefoToYeHbl Ha MOTUBALMK NpenoaaBaTeneit U MHHOBALUMOHHbIX MeTodax 0byyYeHus, oaHaKo
TPeOYIOT 3HAYUTENbHbIX MHBECTULMA U ODHOBAEHWI Nporpamm. KasaxcTaH, TO/bKO Ha4vaBLINM
BHepeHWe AyaNbHOM CUCTEMbI, CTaZIKMBAETCA C BbI3OBAMM, CBA3AHHbIMM C KOOPAMHALMEN MeXay




Proceedings of the 7th International Scientific Conference

npeanpuATUAMM M 06PA30BaATENbHBIMU YUYpEXAEHUAMM, YTO TpebyeT AanbHelWwen aaanTaumm un
NOAAEPMKKM CO CTOPOHbBI FOCY/AapCTBa M YaCTHOTO CeKTopa.

[yanbHas cMcTema TaKKe NONOKUTENbHO BAMAET Ha KOHKYPEHTOCNOCOBHOCTb KOMMAaHWA,
MOCKOJIbKY OHM MOTYT y4aCTBOBaTb B MOArOTOBKE KaZpoOB, KOTOPble TOYHO COOTBETCTBYHOT WX
notpebHoctam. OT AyanbHON cucTembl 06pa3oBaHns Hanbonee BbIMIPALOT CAedylolme OTPaCN:

1. TIPOMBIWNEHHOCTb M MAWMHOCTPOEHME — B 3TUX OTPACAAX HEOOXOAMMbI NMpaKTMYecKume
HaBblKM, KOTOpPble CTYAEeHTbl MOTyT MONy4YnTb, paboTaa Ha NpeanpuATUAX BO Bpems 0byyeHus.
KomnaHum Moryt roToBWUTb CMELMANUCTOB C  y4eTOM COBCTBEHHbIX MPOM3BOACTBEHHbIX
noTpebHOCTEN, YTO yMeHbLUAeT 3aTPaTbl Ha NOCAeAyOULYO aAanTalMIo Kaapos.;

2. MegnuyHa ¥ 34paBoOOXpaHeEHME — MeAMUMHCKME Yy4YpexkaeHMA cMmoryT obecneymTb
NOArOTOBKY KBAaAMPUUMPOBAHHbLIX KaZpoB, KOTOpble yxe B npouecce o6yyeHua nonyyat
NPaKTUYECKMI onbIT paboTbl B OONbHMUAX M KAMHWKAX, YTO 3HAYMTENbHO MOBLICUT WX
npodeccnoHanbHbIM yPOBEHb;

3. NHdopMaLMOHHbIE TEXHONMOrMN — |T-KOMNaHUK Hy»KAAtOTCA B CMeLManncTax, Kotopble
roTOBbl Cpa3y MPUCTYyNUTb K paboTe C COBPEMEHHLIMW TEXHONOTMAMM U MNPOrPAMMHbIM
obecneyeHmem. [lyanbHaa CUCTEMA MOXKET YCKOPWUTb Mnpouecc obyyeHusa, nNpeaoCTaBAAA
CTYZLeHTaM BO3MOXHOCTb paboTaTb Haj, peanbHbIMKU MPOEKTaMK;

4. CenbCKoe X03AMCTBO — NPeANnPUATMA arpoONpPOMbIWAEHHOrO KOMMIEKCa BbIMIPAOT 33 CHeT
NOArOTOBKM KaZpoB, KOTOpble CMOryT 3ddeKTMBHO paboTaTb C HOBbIMM TEXHOMOTMAMK B Chepe
arpoOTeXHWKM M YNPaBAEHUA CENbCKUM XO3ANCTBOM;

5. CTpouTenbCcTBO M apXMTEKTYpa — A1A CTPOUTENbHbBIX KOMMAHWIA BaXKHO, YTOObI BbIMYCKHUKM
obpa3oBaTeNlbHbIX YyYpeaeHWn o06nafann He TONAbKO TEeOPeTUYECKMMM 3HAHUAMWU, HO U
HaBblkamM paboTbl Ha peanbHbix oOObekTax. [yanbHad cUCTEMA MOXKeT MNOAroTOBUTb
CNeumnanmcToB, 3HAKOMbIX C COBPEMEHHbIMW CTaHAAPTaMW U TEXHONOTMAMM CTPOUTENLCTBA.
[aHHble oTpacan noayvatoT npemmylectso Haarogaps roTOBHOCTU BbIMYCKHMKOB K paboTe ¢
MUHMMaNbHbIMW LONONHUTENBHBIMM 3aTPaTaMM Ha MX 0ByYeHWe 1M adanTauuio.

KasaxcTaH Hayan aKkTUMBHYKD MOAEPHM3AUMIO cMCTEMbl NpodeccMoHanbHoro obpa3osBaHmA,
BK/IOYAA 3/1€MEHTbl AyanbHOM CUCTEMbI, HO ee BHeApeHue CTaJKMBAeTCA C PALOM Bbl30BOB.
OCHOBHble NPenATCTBMA BKAOYAOT HeO0CTaTOYHOE B3aMMOAENCTBME Mexay paboToaaTenamm u
06pasoBaTeNIbHbIMU YUPEKAEHUAMM, OTPAHUYEHHbIE BO3MOXKHOCTM A1A CTaXKMPOBOK M HEXBATKY
KBaNMMUMPOBAHHbBIX HACTAaBHUKOB Ha NpeanpUATUAX.

Tem He meHee, NpaBMTeNbCTBO KasaxcTaHa Npm3HaeT HeobXxoAMMOCTb BHEAPEHUA AyaNbHOM
CUCTEMbI 41A NOBbILEHUA KOHKYPEHTOCNOCOHHOCTM paboyeit cuabl. Nporpammbl, Takme Kak «Kac
MaMaH», HamnpaB/ieHbl Ha MOAepHM3aLMo 06pa3oBaTeNbHON MHOPACTPYKTYPbl U yAydlleHWe
B3ammogencTama c pabotogatenamn. Mo gaHHbiM Wolf A. ycnewHoe BHeapeHWe AyasibHOM
cucTemMbl TpebyeT aKTMBHOIO y4acTUA BCEX 3aMHTEPECcOBAHHbIX CTOPOH, BK/AtOYaAa rocyaapcTso,
6u3Hec 1 obpasoBaTesibHble yupexkaeHus [9].

OCHOBHbIM MPEMMYLLECTBOM Aya/NbHON CUCTEMbI ABAAETCA ee CNOoCOBHOCTb rOTOBUTL
KBaIMMLUMPOBAHHbIX CMELMaNnCTOB, rOTOBbIX K paboTe cpa3y nocie OKOHYaHWA obyyeHns. ITo
0COHEHHO BaXKHO B yc/10BMAX Ka3axcTaHa, rae PblHOK TpyAa CTaNKMBAETCA C NpobH1eMOoin HexBaTKM
KBaAMOULUMPOBAHHbLIX KaapoB B paae oTpacnei. [lyanbHas cuctema Takwe cnocobersyet
COKpaLLEeHMIO pa3pbliBa Mexay 0bpa3oBaTeIbHbIMW CTaHAAPTAMM N TPeDOBAHUAMM PbiHKA TPyAa,
YTO ABNAETCA OAHOM M3 KAOYEBbIX NPobaemM Ka3zaxCTaHCKON cuctembl obpasosaHmMa. BHeapeHue
[YyanbHOM CUCTEMbI MOXET MOBbICUTb KOHKYPEHTOCMOCOOHOCTb BbIMYCKHWMKOB W YBENNYUTH
YpOBEHb WX TPyAOYCTPOWCTBA, COKPATMB pPa3pblB MeXAy TeopeTMYecKon MOArOTOBKOW M
npakTuyecknmm TpebosaHnAMKN paboToaaTenen.

OfHaKko BHeApeHMe AyanbHOM cucTeMbl B Ka3axcTaHe COnpAXKeHOo ¢ pA4OM Bbi30BOB. OAWH 13
HWX HE40CTATOYHAA MHTErpaLma mexay npeanpuaTMAMM 1 06pas3oBaTeIbHbIMM YUYPEKAEHUAMMN.
MHorne paboTogatenn He MMEKT BO3MOMKHOCTM WMAM MOTMBALMM MPUHUMATL CTYAEHTOB Ha
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CTa*KMPOBKM, a 0Opa30oBaTe/IbHbIE YUPEKAEHNA CTANIKMBAKOTCA C HEXBATKOM PecypcoB M OnbiTa AN
opraHu3aumm Takux nporpamm. Kak otmedaet Rauner F. [5]. ans ycnewHoro BHeApeHns ayanbHoOM
CUCTEMbI HEODBXOAMMO aKTMBHOE y4acCTMe rocyAapcTBa, KOTOPOE A0IKHO NPeA0CTaBNATb CTUMY b
ONA NpeanpuATUIA U NOAAEPKMBATL 0OpPa30oBaTe IbHbIE YYPEKAEHMA.

Eweé oaHMM BbI3OBOM ABNAETCA HeOobXOoAMMOCTb MNOArOTOBKWM  MpenojasBateneit W
HaCTaBHMKOB, KOTOpble MOran 6bl 3pdeKTMBHO paboTaTb C CTyAEHTaMM B YCAOBUSAX AyasbHOM
cuctembl. OnbIT [epMaHWMM  MOKasbliBaeT, YTO MNpPenoAaBaTeny MrpatoT KAYeBytO pPOab B
obecneyeHMn KayeCTBEHHOM MOATrOTOBKM KaZpoB, M MX NpodecCcMoHanbHOe pasBUTUE O0MKHO
CTaTb NpuopuTeToM ANnA KasaxcraHa.

3akntoveHume. [lyanbHaa cuctema obpa3oBaHMA NpeacTaBaseT coboi MOLLHbBIN MHCTPYMEHT
ONA  yNydlWeHWa NOArOTOBKM  CMeuManmMcToB W MNOBbIWEHMA YPOBHA  TPYAOYCTPOMCTBA
BbIMYCKHWKOB. MeXayHapoAHbl ONbIT, 0COOEHHO B TaKMX CTPaHax, Kak Fepmanua, LLseruapns un
ABCTPUA, LEMOHCTPUPYET, YTO AyasbHAA CUCTEMA MOMKET 3HAYMTENbHO NMOBbLICUTL YCTONMYMBOCTb
0bpa3oBaTeNibHbIX YUYPEKOAEHUA W COKPATUTb Pa3pbiB Mexay Teopuen W npakTukon. [na
KasaxcTaHa BHeApeHWe AyanbHOM CUCTEMbl OTKpbIBAaeT OOMblUMe MepCrnekTUBbl, 0COOEeHHO B
YCNOBMAX MOLEPHM3ALNN SIKOHOMMUKMN 1 PA3BUTUA MPOMbILLNEHHOIO CEKTOPA.

Tem He MeHee, ANA YCMNELWHOro BHeAPeHUA AyanbHOW cMCTeMbl B KasaxcTaHe HeobxoAMmo
PeLnTb PAA BaXKHbIX BONPOCOB.

Bo-nepBblx, HEOOXOAMMO  YCUAUTb  B3aMMOLENCTBME  MexAy NpeanpuaTUAMM  ©
06pa3oBaTeNIbHbIMUN YUPEKAEHMAMMN, CO34aBaA YCNOBMA ANA aKTMBHOrO yvactus 6usHeca B
obpas3oBaTebHbIX NPOLLEeCCaX.

Bo-BTOpbIX,  HEOOXOAMMO  MHBECTMPOBATb B MOAFOTOBKY  KBANMOULIMPOBAHHBIX
npenofasaTtenei n HacTaBHWKOB, KOTopble CMOryT 3ddeKTMBHO 0OyYaTb CTYAEHTOB B YC/0BUAX
AyanbHOW CUCTEMBI.

B-TpeTbumx, BaXKHOW 3aZa4elt aBnseTca obecneyeHme rocyaapCTBEHHOM NOAAEPHKKM AyanbHON
CUCTEMBbI, BK/tOYAA CTUMYbI ANA paboTodaTenei n MoaepHU3aLmMIo y4ebHbIX 3aBeAeHNN.
PekomeHaaummn ana KasaxcTaHa BK/OYAKOT Pa3BUTME MPOrpamMm CTa)KMPOBOK, YCTaHOBAEHMEe
NapTHEPCTB C NPeANPUATUAMM, a TaKKe BHeApeHNe MexaHM3MOB NooLpeHna BU3Heca K y4acTuio
B 06pa3oBaTelbHOM NpoLiecce.

C npaBWAbHbIM NOAXOAOM [AyasibHas cuMcTemMa 0H6pa3oBaHMA MOXKET CTaTb KIKYEBbIM
31EMEHTOM B MOBbIWEHMM YCTOMYMBOCTM 0OpPa3oBaTeNbHbIX OPraHM3auMin 1 Co3AaHUK
KOHKypeHTocnocobHoM paboyelt cubl B KazaxcTaHe.
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f.M. Obiwes
«8D04102-Ickepnik aKimwinik» bbb noKkTOpaHTbI
ANMaTbl MEHEKMEHT YHMBEPCUTETI, AAMaThbl K., KasakcTaH
OYANAb! BINIM BEPY XYMECIHIH, EHBEK HAPBIFbIHA SCEPI ¥KQHE BISTIM BEPY
YNbIMAOAPbBIHbIH, TYPAKTbI/IbIFbl: KASAKCTAH YLWIH XATbIKAPA/IBIK TOXIPUBE MEH
MEPCNEKTUBANIAP

AHHOTauMA. byn makanaga ayanbabl 6inim 6epy »yheciHiH eHbeK HapblfbiHA 9Cepi KaHe
Binim Bepy ynbIMAapbIHbIH, TYPAKTbIAbIFLI 3epTTenedi. TeopuanblK OKbITyAbl KacinopbiHAapAaFbl
NPaKTUKaNbIK AalbiHAbIKNEH OipiKTIpeTiH Ayanabl KyhMe MamaHgapabl Aaapnay canacbliH
aKkcapTydblH, OnapAbl XYMbICKA OPHANACTbIPYAbliH KaHEe eHOeK HapblIfbiHbIH, TananTapbiHa
benimaenyaid Tmimai Kypanbl 60nbin Tabblnaabl. Makanaga lepmanus, Lseluapua KaHe
ABCTpuAZa AyanbAbl XKYMEHi COTTi €eHrisy KoHe onapAblH KacinTik bHinimre acepi CUAKTbI
XanblKapanblk TaXipnbeHiH Mbicangapb! TanaaHaapl.

CoHpaan-aK, KacinTik 6inim 6epy »KyMeciH XaHFblpTy *afdahbiHAa KasakcTaHaa ayanibl
YMeHi eHrisy nepcnexkTmBanapbl KapacTblipbladbl. JyanbAi »KyMeHi eHrizy KesiHge 6inim 6epy
MeKemenepi Ke3heceTiH apTblKLWbIAbIKTAP MeH KWbIHAbIKTAP TasKblAaHadbl. binim  bBepy
MeKemenepi MeH »KymbiC Depyllinep apacbiHAafbl ©3apa iC-KMMbIAAbIH, TUIMAINITIH apTTbipyFa
OarbiTTanfaH KasaKcTaH yWiH  yCbiHbIMAAP  YCbiHbIAAbLL — [yanabl  KyneHiH, 6inim  bepy
YMbIMAAPbIHbIH, TYPAKTbIAbIFbIH Kanal HblFaiTyFa, Kaapaapabl Aaspnay AeHreniH apTTbipyFa KaHe
6inim Gepy cTaHAApPTTapbl MeH eHDEK HapbIfbiHbIH, KAXKEeTTiNIKTepi apacbiHAafbl aNlWaKTbIKTb
Kanah asanTyfa 6onaTbiHbiHA Ha3ap ayJapblnaapl. 3epTTeyaiH KOopbITbiHAbIAAPbl OHbIH Y3aK
Mep3iMai OPHbIKTbIIbIFbI MeH Bacekere KabineTTiniriH apTTbipy VWiH KasakcTaHaa Ayanbabl 6iiim
Hepy KyMeciH JamMblTyFa CTpATErMANbIK KO3Kapac KaXKeTTiriH KepceTeai.

TyhiHai cesgep: Ayanapl 6inim Hepy Kyneci, eHBEK HapbiFbl, KacinTik 6inim bepy,
TYPaKTbIAbIK, Kaapaap Aaspnay.
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THE IMPACT OF THE DUAL EDUCATION SYSTEM ON THE LABOR MARKET AND THE
SUSTAINABILITY OF EDUCATIONAL ORGANIZATIONS: INTERNATIONAL EXPERIENCE AND
PROSPECTS FOR KAZAKHSTAN

This article examines the impact of the dual education system on the labor market and the
sustainability of educational organizations. The dual system, combining theoretical training with
practical training at enterprises, is an effective tool for improving the quality of training of
specialists, their employment and adaptation to the requirements of the labor market. The article
analyzes examples of international experience, such as the successful implementation of the dual
system in Germany, Switzerland and Austria, and their impact on vocational education.

The prospects for the introduction of the dual system in Kazakhstan in the context of
modernization of the vocational education system are also considered. The advantages and
challenges faced by educational institutions in the implementation of the dual system are
discussed. Recommendations for Kazakhstan aimed at improving the effectiveness of interaction
between educational institutions and employers are presented. The main focus is on how the dual
system can strengthen the sustainability of educational institutions, increase the level of training
and reduce the gap between educational standards and the needs of the labor market. The
conclusions of the study emphasize the need for a strategic approach to the development of the
dual education system in Kazakhstan to increase its long-term sustainability and competitiveness.

Keywords: dual education system, labor market, vocational education, sustainability,
personnel training.
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Annotation

The unique development path of Azerbaijani poetry during the period of independence is
determined, first of all, by the process of its formation in a new socio-political context. Poets and
writers operating in a situation where socialist realism took a dominant position gained free and
free creative opportunities during the period of independence and further developed the
opportunities of integration with world poetry. Different creations of these literary forces, which
are diverse in terms of generation, direction, style, trend, have not been so rich until now. The
poetry of the independence period also attracts attention in terms of language, semantics and
polysemy. The poetry of the period changed and updated not only in terms of subject matter and
problematic, but also in terms of the mechanism of language processing, the formation of a new
poetic language, stylistic shades, the breadth of the potential of expression, and the originality of
the means of artistic representation. As new directions and currents appeared in poetry, its poetic
structure and semantics also changed.

Key words: contemporary, subject, independence, poetry, motherland, nature, love,
generation, etc

During the period of independence, Azerbaijani poetry changes and innovates not only in
terms of form and structure, but also in terms of themes and issues. There are many factors
determining this innovation; above all, after social realism ended its life, poetic thought entered a
new space. In this place, it can be said that the hands and arms of poetry have been opened, and
the possibilities of expression and description have been expanded. Also, with the help of modern
technological means, the processes of integration into world poetry have been accelerated. The
famous Russian critic V. G. Belinsky wrote, implying that poetry perceives and reflects life events
with two means: "Although both of these means serve the same purpose, they are still opposite
to each other. Depending on his way of looking at life, his attitude towards the world he lives in,
his age and the people, the poet either revives life as he imagines it in his ideals and dreams, or
faithfully observes life in all its details, colors and features. Therefore, it is possible to divide poetry
into two branches: ideal and real poetry" [4, p. 69]. Critic E. Akimova is of the opinion that
individuals from all generations participated in the creation of modern poetry palette [11, p.49].
It is true that this participation does not occur to the same extent in the works of all poets; a part
participates with inertia, a certain part is remembered in poetry with a new poetic rhythm and
intonation, and another part is connected to this stage only by a poetic attitude to the events of
time. In other words, those who have been writing poetry since the 1960s and 1970s (Mammad
Araz, Nariman Hasanzadeh, Jabir Nowruz, Fikret Goca, Mammad Ismayil, Ramiz Rovshan, Vagif
Samadoglu, Mammad Aslan, Sohrab Tahir, Sabir Rustamkhanli, Chingiz Alioglu, Alekbar Salahzade,
Isa Ismayilzade, Nusrat Kasamanli, Vagif Bayatli, Vagif Bahmanli, etc.), as well as those whose
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creativity mainly falls in this period or who started their creativity during the period of
independence (Adil Mirseyid, Salam Sarvan, Murad Khokhnigala, Dayanat Osmanli, Rasim Karaca,
Hamid Herischi , Gulu Agses, Etimad Baskechid, Gasham Najafzadeh, Zahir Azamat, Selim
Babullaoglu, Sevinj Parvaneh, Agshin Yenisey, Khanemir, etc.), although there is no "Chinese wall"
among the creations, it is not so difficult to see the formation of a new poetic map. However, one
factor that unites these directions should be specially mentioned, and that is the fact that the
poetic spirit is close to each other, despite the diversity of the style of expression, subject matter,
and problems of poetry. During the period of independence, Azerbaijani poetry was created and
formed not in a foreign ideological space, but in a native, national space that did not recognize
any ideological or poetic barriers. This was one of the factors that bound the generations together.
As in all eras, during the years of independence, the leading force and core of poetry were defined
not by the "old", but by the new. In the years of national independence, the complex social and
political events that took place in the country, global processes that shook the world, along with
experiencing the great pride of achieving our national independence, the occupation of our lands
by our neighbors, along with the territories of our historical homeland, our citizens who were
forced to leave their homelands within the borders of our Republic encountered tragedies, the
pains that each of us experienced from the wounds of our homeland did not leave an impact on
literature. The losses and the independence we gained strengthened the philosophical-
psychological trend in Azerbaijani poetry, the existentialist thought that explores national and
individual existence. Philosophical images appeared in literature. The images reflecting feelings
and thoughts about the world, life, death, destiny, homeland, love appeared as an understanding
and celebration of reality as a poetic memory. The new generation, who joined our independent
poets - B. Vahabzadeh, M. Araz, Z. Yagub, M. Yagub and others, approached the political events of
Azerbaijan and the world from the position of active artists. The dynamics experienced in literature
were observed not only in Azerbaijan. In the world poetry of the same period, the trend of re-
understanding the world is getting stronger, artists tried to explain the global changes taking place
from an artistic and philosophical point of view.

It would be illogical to consider the development of issues such as world-human relations,
the course of life, and human existence in Azerbaijani literature as "coming" from the literature of
some foreign country. Although global changes reinforced the typological parallels of
philosophical thinking about life on an international scale, there were also national sources of such
approaches. Our poets and writers, who gained a favorable environment for both the integration
of relations at the world level and the return to national traditions as a result of the opportunities
created by independence, tried to revive our values with modern technologies.

Returning to poetic memory, the artist's understanding of himself and the world appeared
as a serious task. Our independence poets promoted instilling the consciousness of national
identity as one of the most important aesthetic tasks of literature. Bakhtiyar Vahabzade touched
on this issue in his poem "I must be myself" and wrote:

Understand yourself, understand yourself,
Sometimes it is enough to bow to him, sometimes to this.
By begging someone else so much [8, 5.208].

The main content of the poem was to return to the roots and tradition, to rely on the
national existence, not to seek refuge in the heat of a foreign hearth. Undoubtedly, the false
tendencies in poetry, the false innovation, the attempt to impersonate someone were the reality
of transitional period poetry, but they were not the only factors. During this period, the
representatives of the older generation, B.Vahabzade, H.R.Uluttlrk, M.Araz, N.Hasanzade stood in
the forefront of our poetry. When we consider the poetic examples that appeared in the 90s, we
once again confirm the authenticity of our opinion. It is felt that in the poetry of the period of
independence, innovative trends and traditional types of artistic creation united and took our
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literature in a new direction. Our nation entered national independence with the pain of Karabakh.
Therefore, the themes of patriotism, Karabakh and war occupied the main place in the poetry of
the transitional period. In particular, the events of January 20, 1990 left certain traces in our
poetry. B. Vahabzade wrote the poem "Martyrs", Nabi Khazri "A boy running away from the front",
Jabir Novruz "Protect yourself my people", Mammad Aslan "Cry carnation, cry", Isa Ismayilzade
wrote a poem and poems called "Haran agarhyir vatan". There is one idea that unites all these
works: to protect the Motherland, not to allow it to be divided, to strengthen our independence.
Zalimkhan Yaqub's poem "Wounds of the Motherland" was evaluated not only as a poem, but also
as a lyrical poem in our criticism. Although the descriptive objects of contemporary poetry are very
wide and comprehensive, these descriptive objects can be roughly grouped as follows:

1. Praise of homeland, patriotism, national liberation struggle and ideas of independence;

2. Landscape lyrics;

3. Poetic description of the world, man, life, death;

4. Reflection of thoughts and feelings about God, loneliness, solitude;

5. Love, poetic reflection of love experiences, emotions, etc.

This division, which we have given an estimate, reflects to a certain extent, although it does
not cover the entire subject spectrum of twenty-five years of contemporary poetry. However, it
should also be noted that these topics, which we have shown as the subject of contemporary
poetry, are reflected in different ways among different generations. If in the older generation
national patriotism, social thinking, social freedom feelings are predominant, in the younger
generation, loneliness, loneliness, individual, subjective factors, the psychological state of the
individual, the lyrical heroes, and the upheavals are preferred. The first ones use national realist
poetry traditions and lyrical-romantic style as a literary tendency, while the second ones try to
widely use the symbolist and postmodern poetry model. One of the historical missions of
Azerbaijani poetry was to express the people's homeland, land, and people's thoughts. The
national liberation struggle that began in the late 1980s, the ideals of independence, created an
opportunity for the realization, more open expression, and visualization of the ideals that have
lived with symbols in poetry for a long time. Patriotic tendencies are depicted in the works of
Kh.R.Ulutdrk, M.Araz, Gabil, A.Abdullazadeh, F.Mehdi, J.Novruz, M.Ismayil, S.Rustamkhanli,
Z.Yagub and others. Poems written in this context may sound like an imperative continuation of
the Soviet tradition (sometimes critics even appreciate this branch of poetry!), but, as is known,
love of patriotism, homeland, and land was one of the main lines of poetry even before the Soviet
era. Moreover, if we take into account that this period was the time when the fate of the homeland
was decided, when it experienced a new socio-political stage, when it fought for freedom and
independence, and when it waged war with the enemy for Karabakh, then it seems natural and
legitimate that this theme is the leading branch of poetry even now. In other words, in this period,
the pulse of poetry inevitably coincides with the rhythm of social and political events. Critic V.
Yusifli draws attention to the leading topic and writes: "...if we approach the Azerbaijani poetry of
the twenties, we will witness such a picture: the subject range of our poetry has not been
narrowed at all, our poetry is in harmony with the rhythm of time in this respect. Again, poems
are written on three traditional topics - Motherland, nature and love, social and political motives
are still addressed, and man is the main hero of this poetry" [13, p.5].

The January 20 tragedy in the context of homeland and land has also become one of the
main themes of contemporary poetry. Almost all the poets who wrote in that period and after that
have applied to this event to one degree or another. However, these approaches were from
different aspects. The first poems about January 20 were written on those days in the state of
emergency. "Lamentation" by Gabil, "Cry, Carnation, Cry" by M. Aslan, "Martyr Mother" by B.
Vahabzade, "Bloody January" by N. Khazri, "The Night | Will Never Forget" by F. Sadykh, "One Year
Has Passed", "In the Alley of Martyrs", F. Goca's "Look, what those martyrs tell you", M. Ismayil's
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"This blood is not left on the ground", S. Rustamkhanli's "Armor", "January 20 memory", Z. Yagub's
"Martyr's soul", "The Year of the Martyrs", "The Tale of the Carnation" by A. Salahzadeh, "Invasion
of Baku" by A. Qashamoglu, "Allahyar", "That Night" by R. Mammadzadeh, "Alley of Martyrs" by
M. Alekbarli, etc. poetic attitude to the tragedy that happened in his poems. Among these poems,
"Lament" by Gabil and "Cry, carnation, cry" by M. Aslan were written in emergency mode. Cain's
"Lament" which begins with the verse "They shot my people and my nation" was widely spread
among the people living in such an extraordinary situation until it was printed. Thus, when looking
at the time span of a quarter of a century of contemporary poetry, it is clear that at this stage,
poetry has entered a new stage in terms of subject, problematic and semantic structure. After the
fall of an entire socio-political system and era, at this stage, factors determining the development
of artistic thinking in poetry in a new direction and semantic structure increase somewhat. In the
literary process, as the opportunities for self-expression of poetry expand, the stage of systematic
formation takes place. The manifestation of the individual creative path plays a major role in the
formation of poetic thinking. Several poetic generations and personalities are closely involved in
the formation of poetry. At the same time, as always, the process of poetic renewal is continued
at this stage. The integration of Azerbaijani poetry into world poetry is accelerating and the
process of approchement is taking place.
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Abstract:

This article explores the significant role of language as a communication tool in children’s
television programs, highlighting its impact on cognitive, social, and emotional development.
Children’s TV programs utilize language to educate, engage, and socialize young viewers through
simplified vocabulary, repetition, and multimodal elements like visual aids and music. Language in
these programs not only conveys information but also models social behavior, fosters emotional
understanding, and encourages critical thinking. The article also examines how television programs
introduce cultural diversity and promote inclusivity by integrating multiple languages and social
norms. As children’s media consumption continues to grow, the thoughtful use of language in
television remains critical in shaping the linguistic and cognitive development of future
generations.

Keywords: children’s television, language development, communication, cognitive growth,
emotional development, socialization, repetition, multimodal communication, cultural diversity,
inclusivity

Introduction

Children’s television programming plays a pivotal role in shaping young minds, particularly
in terms of language acquisition and cognitive development. With children spending a significant
amount of time consuming media, the language used in these programs has the potential to
greatly influence their understanding of the world and how they interact with it. Children’s TV
programs are not only a source of entertainment but also an educational platform that can impact
social, emotional, and intellectual growth. This article delves into the role of language as a
communication tool in children’s TV programs, exploring how it fulfills various communicative
functions and influences children’s overall development.

The Importance of Language as a Communication Tool

Language is the primary means of communication in human societies, and its presence in
children’s TV programming is instrumental in shaping the viewer’s comprehension and interaction
with content. The language in these shows serves multiple purposes: it conveys information,
facilitates learning, and models social interaction. Moreover, the simplicity and clarity of language
used in children’s programming make it accessible and relatable for young audiences. The strategic
use of language in children’s programming enhances their ability to understand complex concepts
and promotes critical thinking, making language not just a means of expression but a tool for
cognitive engagement.

The language used in children’s television programs plays a critical role in shaping their
cognitive, emotional, and social development. Television has become a powerful medium through
which children are exposed to various forms of communication, language patterns, and social
norms. As one of the most influential forms of media, television provides not only entertainment
but also serves as an educational tool that can significantly impact the linguistic development of
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its young viewers. In this context, the role of language as a communication tool in children’s TV
programs is pivotal. Through the deliberate use of simplified syntax, repetition, and the inclusion
of multimodal elements, children’s television programs introduce language in ways that facilitate
learning, promote social interaction, and support emotional and cognitive growth.

The primary function of language in children’s TV programming is to convey information in
an accessible format. For children, particularly those in their early developmental stages, the ability
to understand and retain new information is largely dependent on how it is presented. Language
in children’s programs is designed to be clear, concise, and relatable. Sentences are generally short,
with simple grammar structures, which makes the content easier to follow. Furthermore, the use
of familiar words and phrases ensures that children can quickly grasp the meaning of the message
being delivered. Through language, children are introduced to new concepts, helping them expand
their vocabulary and develop their understanding of the world around them.

Another crucial aspect of language in children’s TV programs is its role in fostering social
communication skills. Television characters often model appropriate social behaviors and
interactions, using language as the primary tool for this demonstration. For example, characters
engage in dialogues that showcase politeness, cooperation, problem-solving, and empathy, all of
which are fundamental social skills. By watching these interactions, children learn the nuances of
communication, such as how to take turns in conversations, how to express their feelings, and how
to listen to others. These skills are essential for building relationships and navigating social
situations in real life. Television, therefore, becomes an informal teacher, guiding children through
the intricacies of language use in various social contexts.

The repetitive nature of language in children’s television also contributes significantly to
language acquisition. Repetition is a key strategy used by educational programs to help children
internalize new words and concepts. By hearing the same words and phrases multiple times within
a program, children are more likely to remember them and incorporate them into their own
vocabulary. This technique is particularly effective for younger viewers, who benefit from repeated
exposure to language patterns as they develop their linguistic abilities. Programs such as Sesame
Street and Blue’s Clues are well-known for their use of repetition to teach new words, numbers,
and concepts in a way that feels engaging and fun for children.

Moreover, language in children’s television is often supported by multimodal elements such
as visual aids, music, and interactive prompts. These additional modes of communication enhance
the effectiveness of the language used in the program. Visuals help children associate words with
images, which strengthens their understanding of new vocabulary. For instance, when a character
points to an apple and says the word “apple,” the visual representation reinforces the meaning of
the word. Similarly, songs and music serve as mnemonic devices, helping children remember
language through rhythm and melody. Interactive prompts, where characters ask the audience
guestions or encourage participation, also play a vital role in promoting active engagement with
language. These elements make the language in children’s TV programs more dynamic and
engaging, thus supporting the overall learning process.

In addition to these educational benefits, the emotional impact of language in children’s
television cannot be overlooked. Language is used not only to convey information but also to evoke
emotions and create connections between the characters and the audience. The tone, pitch, and
intonation of a character’s voice can communicate emotions such as happiness, sadness,
excitement, or fear. By observing these emotional cues, children learn to associate certain words
or phrases with specific emotions. This emotional connection enhances the child’s ability to
understand their own feelings and express them using language. Shows like Mister Rogers’
Neighborhood are exemplary in their use of language to address emotional topics in a gentle and
comforting manner, teaching children how to cope with various emotions and life situations.
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The structure of the language used in children’s programs also plays an important role in
shaping cognitive development. The question-and-answer format commonly found in these shows
stimulates children’s thinking and reasoning skills. Characters often pose questions directly to the
viewers, prompting them to think critically and respond. This interaction encourages children to
process information, recall previous knowledge, and articulate their thoughts. As a result,
children’s television programs can serve as a catalyst for the development of problem-solving skills
and critical thinking, both of which are essential for cognitive growth.

It is also important to recognize the role of cultural representation in the language used in
children’s television. Language in these programs can introduce children to different cultures,
traditions, and values. Multicultural programs often include words, phrases, and customs from
various languages and cultures, fostering cultural awareness and sensitivity among young viewers.
For example, programs like Dora the Explorer seamlessly integrate Spanish into the English-
speaking environment, teaching children basic vocabulary and encouraging them to appreciate
linguistic diversity. This exposure to different languages and cultures at an early age promotes
open-mindedness and prepares children for a more globalized world.

The role of language as a communication tool in children’s TV programs is both profound
and far-reaching. Language is not only a vehicle for conveying information but also a powerful
instrument that shapes children’s understanding of themselves, others, and the world around
them. By carefully crafting language that is clear, repetitive, and relatable, television programs
provide young viewers with essential linguistic tools that promote learning and comprehension.
From expanding vocabulary to modeling social behavior and emotional expression, language in
children’s television programs serves as a multi-dimensional resource for cognitive, social, and
emotional development.

Children’s TV programs use language to bridge the gap between abstract concepts and
practical understanding. Through repetition, simplified syntax, and multimodal support such as
visual cues and music, television helps make complex ideas accessible to young minds. The
language used in these programs does not merely transmit information; it actively engages
children, encouraging them to think critically, interact, and participate. The interactive nature of
language in shows like Dora the Explorer invites children into the process of communication,
making them feel like active participants in the narrative. This interaction boosts their confidence
in using language, enhances their problem-solving skills, and prepares them for real-world
communication.

Moreover, language in children’s programming serves as a model for social interaction.
Through observing characters in various situations, children learn how to navigate conversations,
resolve conflicts, express empathy, and follow social norms. The words and phrases children hear
on television become part of their own linguistic repertoire, influencing how they communicate
with others in their daily lives. This social modeling is crucial in teaching children the importance
of cooperation, respect, and kindness—all values that are often conveyed subtly through the
dialogue and actions of characters.

The emotional aspect of language in children’s programming is another key factor in its
developmental impact. Characters’ use of language to express their feelings teaches children to
articulate their own emotions and understand those of others. Shows like Mister Rogers’
Neighborhood exemplify how gentle, thoughtful use of language can help children process
complex emotions such as fear, sadness, and joy. Emotional literacy is a foundational skill that helps
children build strong relationships, manage stress, and navigate life’s challenges, and television can
play a vital role in fostering this literacy.

Additionally, language in children’s television can promote inclusivity and cultural
awareness. Programs that integrate multiple languages or feature characters from diverse
backgrounds help children develop a more global perspective. This exposure to linguistic and
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cultural diversity prepares children to live and communicate in an increasingly interconnected
world. Early exposure to different languages and cultural norms fosters open-mindedness and
encourages children to appreciate diversity, which is an essential skill for functioning in
multicultural societies.

In conclusion, the impact of language in children’s television is not limited to the screen. It
extends into the classroom, the playground, and the home, shaping how children think,
communicate, and understand their environment. Given the widespread consumption of media
by children, television remains one of the most accessible and influential platforms for learning
language. As media technology continues to evolve, there is enormous potential for children’s
programming to further harness the power of language to educate, inspire, and support the
development of future generations.

In light of its significant influence, it is crucial for creators of children’s television programs
to remain mindful of the quality and purpose of the language they use. Thoughtful, intentional
language design can maximize the educational and developmental benefits of children’s
programming, ensuring that young viewers not only learn from what they watch but also grow into
effective communicators and empathetic, socially conscious individuals. As more research delves
into the connections between media consumption and developmental outcomes, the role of
language as a communication tool in children’s television will continue to be a focal point in
understanding how media shapes young minds.
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Abstract: The fall of Sicily under Arab rule is accompanied by radical changes in the socio-
political and religious-spiritual situation of the island. At first glance, the country gives a strongly
Islamic impression. But deeply researches show us the influence of ancient Greek philosophy,
Byzantine and Slavic cultures in this area. The literature and culture that produced in Sicily were
very close to Maghreb and Andalusian literature in its spirit, idea-content characteristics. A literary
process is created here, which is a joint product of the local population, Arabs and Berbers.
However strong the ethnic diversity, the literature was distinguished by its cosmopolitan and
universal character. The Arabic literature of Sicily did not differ much from the literature that arose
in other areas of the caliphate. Qasidah and gitah, canonical images, practical meanings were also
manifested in this poetry. But more than gasidah, the inclination to the gitah, being away from
religious content, the description of real life scenes, small volume, deep poems had an important
place in poetry.

Key words: Arabic literature of the Abbasid period, Sicily under Arab rule, Sicilian literature,
Muslim Sicily, Arabic literature that originated in the West

Throughout history, campaigns and the conquest of territories have brought destruction,
death, and disaster, but also the help of peoples and cultures. Depending on the winner and the
development, the financial gain, more people shared their achievements and transferred their
views to weaker societies. The society on the other side kept its culture alive, strengthened the
intercultural dialogue, led to the synthesis of ideas, thoughts, forms and genres in literature.

The same situation shows itself in the conquest of Sicily. The Arabs brought here their
religious ideologies and rich literature. Arabic literature in Sicily continued to develop even after
the Arabs lost their political power on the island. Many prominent writers and poets wrote and
created under the patronage of Christian kings.

Ihsan Abbas divides Sicilian poets into three groups as follows:

1. Original Sicilians. These are those who live and spend their lives in Sicily.

2. Poets who were born in Sicily and then left this country.

3. Those who were born and lived in other countries and then immigrated to Sicily. (ihsan

Abbas, s 175)

Ihsan Abbas notes, that the main focus should be on the first group. According to him, this
group represents the real Sicilian literature. One can agree with the scientist's opinion in a certain
sense. The poems created in the first group reflect the mood of Sicily. However, in our opinion,
the literature originating in all three groups can be attributed to Sicily. Although poets who were
born in Sicily and spent their childhood and youth years here live far away, they are always
spiritually connected to their homeland. This attachment is not limited only to the fact that they
carry Sigilli nisab. From time to time, motives related to the homeland give way to their creativity.
The work of the poets included in the Ill group is also related to Sicily. Those who spend their lives
in Sicily inevitably become attached to this country and care about its problems.

H.A.R.Gibb notes that Sicily was part of the Muslim world for about two centuries, from
the middle of the ninth to the middle of the eleventh century. During this period, many Arab
philologists and poets grew up there. Gibb states that among the poets who lived in this period,
Ibn Hamdis gained a particularly high reputation. Gibb states that Muslim culture flourished in
Sicily after the end of Arab rule there. It was during the rule of the Normans that Arabic literature
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really developed in Sicily. During their rule, the Normans attracted Arabs to high positions. Arabic
becomes a language used in palaces. According to H.Gibb, non of Arab rulers patronized Arabic
literature as much as the Norman ruler Roger Il. He states that a number of valuable works were
created in Roger's court environment and especially mentions the activity of Muhammad Al-Idrisi
(1099-1166) in this field. His famous work on geography is called "Roger's Book" in honor of the
ruler. Because of this work, orientalists compare Al-Idrisi with Strabo (Gibb 94-95). Gibb, as well
as the work of |bn Zafar (d. 1169) draws attention. He talks about a number of merits of his work
"Consolation for the Ruler", the stories and narratives contained in the work, and the elements of
novelization in it (Gibb 96). It should be noted that Ibn Zafar is called the Machiavelli of the East.
Gibb's work shows that Arabic literature in Sicily is not limited to the period of Muslim rule here.
On the contrary, the Norman rulers who took power on the island paid more attention to Arab-
Muslim culture (Gibb 95).

Arabic poetry was created by representatives of the upper class for centuries. This
situation also manifests itself in the occupied territories. After the conquest of Andalusia, the
name of Abd al-Rahman Al-Dakhil is mentioned in the first line of poets. The same is true in Sicilian
literature. We see that the representatives of the Kalbid dynasty, who were at the head of the
army and administration that conquered this place, were also the first poets. Among them, we can
mention Ammar |lbn Mansur al-Kalbi and Mustakhlis al-Dawla, one of the emirs of Palermo. The
traditional Bedouin spirit and Hamasah motifs are prominent in their poetry.

The existence of the Arabic language and culture in Sicily lasted longer than the political
domination of the Arabs here. Arabic literature developed in Sicily during the reign of the Norman
kings. Thus, the Arab culture in Sicily covers a period of about three centuries (Qabrieli, Arabic
poetry in Sicily s. 13). At the end of the twelfth century, Palermo was under the rule of the Norman
king William 11, but it still preserved the characteristics of an Arab city. Poets again wrote eulogies
and praised the Norman kings. Strange as it may sound, along with the nostalgic poems of Ibn
Hamdis, the finest poetic examples were produced by King Roger's Arab courtiers. An example of
this is Abd al-Rahman Tabani's prose poem dedicated to Roger's La Favara residence. (Qabrieli,
Arab poet. S 16). Towards the end of the twelfth century, Arabic poetry begins to fade in Sicily. A
few decades later, when local Italian poetry - vulgar poems - appeared here, the traces of Arabic
poetry were not so clearly visible (Qabrieli, Arab poet. S 16). Therefore, Maria Rosa Menocal points
out that there is very little evidence to prove the connection between Italian literature and Arabic
literature, which began to germinate under Norman rule. (The Arabic Role in Medieval Literary
History: A Forgotten Heritage (The Middle Ages Series), University Pennsylvania Press,
Philadelphia, 1987, comi 178 s, 5.118)

Arabic poetry that originated in Sicily is close in spirit to Andalusian literature. Traditions
specific to the Berber culture of North Africa and the Muslim East are reflected here. Form
innovations in Sicilian literature are negligible. However, the poetry of this region is notable for
containing small volumes of comprehensive content.

The life of the Arab culture of Sicily lasted longer than the Arab political domination in this
country. For about a century, this poetry continued under the rule of the Norman kings. Arab poets
praised Christian judges in the style of hymns dedicated to Muslim judges, and held an influential
position in their court. All these processes indicate how easily different religious-ethnic
communities enter into dialogue.
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Abstract

Since the media is considered as a means of communication, we mainly distinguish two main forms
of this human communication: direct or interpersonal communication and mediated
communication. This calls for technical support such as television or posters. The notion of media
therefore implies message amplification technology and wide distribution. It also requires an
institution, a management system and actors. Then there are different categorizations of media.
If we consider their audience, we will distinguish between mass media, group media or even self-
media (in English: self media). From an economic perspective, we will find self-financing media,
media financed by advertising revenue, mixed-income media (such as the press) and completely
public-funded media. And to better know which media the teacher can use and benefit from
during the language teaching-learning process, we explain them in more detail as follows.

Key words: approach, support, approach, develop, capacity, communication, concept,
dissemination, information

Introduction

En fait, I'enseignement est un processus de transmettre des connaissances (savoir, savoir-faire
et savoir-étre) qui implique non seulement I'enseignant et les apprenants comme deux acteurs
principaux, mais aussi d’autres éléments, comme par exemple: le curriculum, le syllabus,
I'approche, la méthode et |la technique d’enseignement, le manuel, et le média. Ce dernier joue
un rdle aussi pertinent dans I'enseignement de la langue, y compris du frangais, comme le
support pour atteindre a la réussite du processus d’enseignemnent-apprentissage dans la classe
de langue.

Et selon Cuq (2003: 163), les rapports entre les médias et la didactique des langues sont contants
et nombreux: tout d’abord parce que les médias peuvent servir a diffuser des contenus
d’apprentissage de la langue (par exemple: les méthodes télévisées, les méthodes vidéo, les
cours radiophoniques, les cours sur Internet); ensuite parce que les satellites de transmission
directe ont permis de donner un accés a des programmes authentiques francgais dans un grand
nombre de pays du monde; enfin parce que les médias sont souvent abordés en tant que tels
dans des enseignements pour développer chez les apprenants une compétence médiatique.

On désigne, ensuite, par le terme de nouveaux médias a la fois les techniques et technologies
qui prolongent et démultiplient les capacités traditionnelles de diffusiondepuis les années 1970
(cables, satellites) mais aussi de nouveaux supports et contenus (vidéographie, télétexte,
vidéotex).

Puisque le média est considéré comme moyen de la communication, on distingue principalement
deux grandes formes de cette communication humaine: la communication directe ou
interpersonnelle et la communication médiatisée. Celle-ci fait appel a un supporttechnique
comme la télévision ou Iaffiche. La notion de média impligue donc une technologie
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d’amplification des messages et une grande diffusion. Elle suppose en outre une institution, un
systeme de gestion et des acteurs.
Ensuite, il existe différentes catégorisations des médias. Si I'on envisage leuraudience, on
distinguera les médias de masse, de groupe ou encore les automédias (en
anglais: self média). Sous I'angle économique, on trouvera les médias qui s’autofinancent, les
médias financés par les recettes publicitaires, les médias a revenu mixte (comme la presse) et
les médias a financement totalement public.
Et pour mieux savoir quels médias I’'enseignant peut utiliser et profiter au cours du processus
d’enseignement-apprentissage de la langue, nous en expliquons plus détaillé comme suivant.
Définition du média
En principe, on nomme média un moyen de diffusion d'informations (comme la presse, la radio,
la télévision et maintenant e-médias) utilisé pour communiquer. Les médias permettent de
diffuser une information vers un grand nombre d'individus sans possibilité de personnalisation
du message. C'est la raison pour laguelle on parle égalementde média de masse (« mass-media
» en anglais). Celui-ci est des moyens de communication qui se distinguent des autres par:
- la puissance, la portée, la diversité des modes de transmission utilisées (presse, affiche,
radio, télévision, cinéma);
- les caractéristiques que ces modes de transmission peuvent donner aux messages;
- la particularité des rapport entre émetteur et récepteur (celui-ci est constitué par un public
potentiel vaste, anonyme, hétérogene, plus ou moins éloigné de la source d’émission, et qui
n’a pas de possibilité d’action en retour immédiate sur I'émetteur). (Gallison et Coste, 1976:
330).

L’étude du média de masse intéresse a la fois:

- lalinguistique, qui analyse la spécificité des différentes types de message;

- la psychologie sociale, qui examine: les effets de ces types de message sur le comportement
de 'individu et du groupe (changements d’opinions, etc);

- lerole des motivations dans le décodage (propagande, publicité, etc);

- la sociologie qui décrit leur fonction, leur fonctionnement et leurs incidences dns la société;

- la didactique des langues, qui s’interroge sur l'interaction entre information scolaire
(enseignement) et information extra-scolaire (milieu sociofamilial, le média de masse);

- les possibilités d’utilisation du média de masse comme moyens d’enseignement de masse
(cours de langue télévisé pour des miliers d’apprenants) ou comme fournisseurs de
matériaux linguistiques habituellement employés: des textes, des affiches, du journal

- parlé, etc. Le média de masse est donc davantage des “moyens de diffusion ou
d’information” puissants (particulierement aptes a toucher des publics nombreux et
dispersés) que des moyens de communication véritable.

Donc, on peut conclure par les définitions ci-dessus que le média d’enseignement est tous les
support (comme la presse, la radio, la télévision, le film, et maintenant Internet ou dit aussi e-
médias), authentiques ou concus a des fins didactiques, et servant a I'enseignement (de la
langue) ou a I'auto-apprentissage. Et il suppose qu’un ensemble de documents ou d’activités est
organisé en fonction d’un objectif d’enseignement ou d’apprentissage (Cug, 2003: 162).
1. Réle du média

Par rapport au processus d’enseignement-apprentissage, le role du média est divisé selon deux
axes:

a. le processus de distribution/réception des connaissances (unidirectionnelle);

b. les formes d'intervention pédagogique activité/communication.
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2. Catégorisations du média
Actuellement, il existe des différentes catégorisations du média, ce sont:

* la presse écrite ou les professionnels appliquent des techniques d'écriture
journalistiques, tels que trois grandes agences de presse généralistes dans le monde (AFP
(France), Reuters (Grande-Bretagne), Associated Press (E.-U.).

* laradio ou le journalisme utilise I'écriture radio,

* latélévision par la diffusion de montages vidéos commentés,

e lefilmou lecinéma,

* Internet.

En outre, aux réseaux électroniques comme Internet sont désormais liés des “e-médias” que
I’on pourrait qualifier de médias “hybrides” puisqu’ils mélangent sur un méme support(la page
de la toile) des textes écrits, des images et du son. Selon toute vraisemblance et comme le
montre I'histoire des sciences et des techniques, ces médias électroniques ne viendront pas
remplacer les médias précédants des dynamiques de complémentarité.

3. Critéres de choix du média

En fait, Il y a quatre critéres qui déterminent le choix des médias pour I'enseignementet
I"apprentissage, ce sont:

la disponibilité et la souplesse par rapport a la liberté du lieu et temps d'étude
fonction didactique par rapport aux objectifs et contenu d'apprentissage;
fonction pragmatique, motivation de |'étudiant

* et codts.

Et puis, les médias complémentaires, tels que le matériel d'enseignement audiovisuel ou
interactif fait appel a des outils et compétences qui ne sont plus du ressort d'auteurs individuels.
La décision de recourir a une médiation technologique prend en compte les critéres suivants:

e |'aspect méthodologique; le matériel complémentaire a une fonction d'activation et de
motivation. Les nouvelles technologies sont considérées comme étant plus aptes a soutenir
I'étudiant isolé en autoformation que ne I'est le média écrit traditionnel.

e |es exigences inhérentes a la matiere enseignée; la médiatisation écrite ou méme graphique
peut étre inadaptée ou insuffisante pour représenter certains processus.

e lescolts.

Utilisation du film en tant qu’un média alternatif dans I'enseignement du francais

Le film peut étre considéré comme un des médias alternatif que I'enseignant peut utiliser au
cours de I'enseignement du francais dans la classe du FLE. Pourquoi? Parce qu’il nous raconte
des histoires avec des images oU les objets et les personnages sont animés d'une vie propre et
inter-agissent entre eux, mais aussi entre eux et nous (spectateurs). Par I'histoire qu'il nous
raconte, par les personnages qui sont joués nous éprouvons des émotions qui nous font réagir
et bien souvent nous aménent au langage. Nous avons tous déja éprouvé le besoin de parler
aprés avoir vu un film dramatique ou de répéter les répliques d'un film comique. De plus, le film
est bien souvent associé a un phénomeéne social (on se rend au cinéma ou on regarde un film
avec des amis ou en famille).

Le film nous immerge dans la parole a travers le dialogue. Ce dernier s'adresse de maniére
détournée au spectateur afin :

- de lui faire comprendre une situation
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- de donner une consistance psychologique aux personnages

- de donner un rythme et un ton au film.
Si I'on fait référence au schéma de communication linguistique élaboré par Jakobson, on
constate que le film suit un systéme presque identique grace a l'image, aux sons et aux signes :
un destinateur (émetteur: le film)
un destinataire (récepteur: le spectateur)
un énoncé (c'est a dire que le film raconte quelque chose)
un canal (I'écran)
un code (la parole)
I'existence d'une communication (crée entre le destinataire et le destinateur)
Le film répond ainsi aux fonctions de la communication linguistique qui sont:
expressive = elle traduit les idées, les sentiments de I'émetteur
impressive: elle motive, interpelle, sollicite le destinataire
référentielle: elle énonce, rapporte, décrit une situation, un fait réel ou imaginaire
phatique: elle assure le contact, immédiat ou différé

- poétique: elle donne une dimension esthétique ou ludique a I'organisation du message

- méta linguistique: elle permet au lange de parler de lui-méme (commentaire sur ce qui est

dit).
Mais le film, n'est pas qu'un objet a produire des émotions et de la parole, il produitégalement
du sens. Bien souvent, il est marqué par l'influence d'une époque, d'un courant de pensée, d'un
contexte social.
Et par le film que I'on visionne pour le plaisir, pour passer le temps, élargir I'horizon etc, un
enseignant de langue pourrait donc chercher a en tirer, avec |'artificiel qui caractérise toute
pédagogie, un maximum de pistes méthodologiques divers. Par exemple :Dans la revue Le
Francais dans le Monde, numéro 342, 348 et 341, nous trouvons les fiches pédagogiques pour 3
films qui ne sont pas inconnus du public indonésien grace aux festivals films francais, ce sont
Tanguy, Les Choristes et Amélie Poulin (Annexe 1,2).
Pourtant, 'enseignant ne peut pas donner tous les films a ses apprenants, il lui fautalors choisir
et sélectionner quel film convient a I'objectif d’enseignement-apprentissage déterminé. Dans ce
cas, Tagliante, pour le choix des documents écrits, propose quelques critéres dont certains
peuvent étre appliquées au film, ce sont : il faudrait gu’il y ait une proportion logique entre les
éléments linguistiques (morphosyntaxiques et lexicaux) connus et inconnus ; que le contenu
socioculturel permette une comparaison avec la réalité
locale ; que les documents (pour le cas du film) soient pour un public du méme age que les
apprenants, surtout pour les débutants et que les documents soient toujours une source de
curiosité et d’information. Et pour établir une communication réelle, les apprenants peuvent
aussi participer au choix du film a visionner.
Apres le choix et la sélection du film, pour en introduire dans les activités de 'apprentissage du
FLE en vue d’augmenter la fréquence de la communication réelle dans la classe, Tina van Arkel
du Pays-Bas propose quatre étapes d’exploitation pédagogique d’un film, ce sont :

1. Introduire et sensibiliser

A cette premiere étape, I'enseignant place la séquence qu’il a choisi dans son contexte pourque
les apprenants connaissent les rapports des personnages et fassent des hypothéses sur les
actions de la scene. Sinon, il peut aussi introduire le sujet par un remue-meninge afin d’éveiller
la curiosité chez les apprenants de fagon a créer une communication réelle dans la classe. A cette
étape, I'enseignant peut également commencer par visionner le début du film et inviter les
apprenants a faire des hypotheses sur les personnages, |'espace et 'histoire pour les rendre
attentifs aux images et orienter son entrée dans le film.
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2. Découvrir, référer et identifier I'information
A cette deuxieme étape, Arkel propose de faire le travail sur le canal visuel avant d’aborder le
canal sonore. L'enseignant présente la scéne sans le son et faire repérer 'action central et les
images illustratives. Apreés, il écrit au tableau les observations des apprenants et le verbal qu’ils
ont produits. L'enseignant invite ensuite les apprenants a donner leur commentaire et ils
peuvent aussi parler d’une expérience semblable de leur propre vie.
Cette activité permet a I'enseignant de créer une interactivité a condition qu’il ne se préoccupe
pas trop des fautes grammaticales parce que cela pourra bloguer les échanges. Il est préférable
gu’il prenne des notes des erreurs commises et en discuter a un autre moment de la classe.
A |"étape du canal sonore, on peut visionner la scéne intégrale : I'image et le son, et faire le
repérage verbal que d’habitude difficile de capter au premier visionnage.
3. Faire des activités d’expression (habilite et éléments de langue) sous forme de jeux de role,

dramatisation, rédaction d’une séquence du film etc. (Arkel, FDLM no. 341)
A cette troisieme étape, dans la mise en commun, 'enseignent peut classer deux colonnes de
liste de mots ou phrases ; le premier contient les mots/phrases que les apprenants arrivent a
capter et le deuxieme ceux du film avant le visionnage intégral du film. A la fin, I'enseignent peut
aussi distribuer la transcription du film et répérer les passages non saisis a |’écoute.
Un autre piste méthodologique est proposé par Thierry Lancier de I'Institut des Sciences de
I'Information et de la Communication (ISIC) Université de Bordeaux. || commence par :

1. Visionner le film sur DVD;

2. Accompagner le visionnage;

3. Compléter dans les activités de la compréhension orale. L'expression orale et

expression écrite.

Pour la préparation au visionnage, il utilise les affiches, photos, bandes annonces concernant le
film. A partir de ceux-ci, il fait décrire les personnages, les lieux, les époquesetc. A la deuxieme
étape on entre dans les chapitrages, les séquences du film, a partir de leur titre les apprenants
pourront faire des hypotheses sur ce qui va donner dans les chapitres. « Apres le visionnage du
film dans son intégralité, il sera aussi possible, graceau chapitrage, de choisir un chapitre et de
faire raconter ce qu’il y a avant et aprés celui- ci » (Lancier FDM 341). Pour finir, Lancier propose
la derniére étape avec objectif de compléter les activités en utilisant les chapitrages pour
reconstituer ensemble ou en petits groupes I’'ensemble de la narration du film ou chaque groupe
est responsable d’un chapitre en un nombre précis de mots.

CONCLUSION

Bien que le matériel écrit constitue le média de base (80-90%), les recherches entendent suivre
la voie de l'innovation, de I'intégration des médias écrits, audiovisuels et interactifs, d'augmenter
la part des moyens d'enseignements interactifs.

Les rapports entre les médias et la didactique des langues sont constants et nombreux: tout
d’abord parce que les médias peuvent servir a diffuser des contenus d’apprentissage de la
langue: méthodes télévisées, méthodes vidéo, cours radiophoniques, cours sur Internet; ensuite
parce que les satellites de transmission directe ont permis de donner accés a des programmes
authentiques frangais dans un grand nombre de pays du monde; enfin parce que les médias
(presse, radio, télévision et maintenant e-médias) sont souvent abordés en tant que tels dans
des enseignements pour développer chez les apprenants une compétence médiatique.

Par son authenticité, un film concu pour le public natif permettrait d’éveillerl’intérét des
apprenants et leur montre la langue frangaise authentique qui est souvent absent dans les
matieres de cours. Les propositions d’exploitation de films dans la classedu FLE peuvent aider
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les enseignants dans la préparation de ses cours et au lieu de visionner les films pour le plaisir ou
pour « passer le temps » » puisque I’'enseignement est en réunion ou arrive en retard comme
ce qui se passe souvent dans nos établissements, nous pouvons profiter de la richesse d’un film
a tous les moments de la classe et pour des objectifs de communication réelle dans la classe.
L'utilisation du film permet de varier les supports pédagogiques dont l'accés est plus facilité
aujourd’hui par la présence de La TV5 et des DVD que I'on peut emprunter au CCF méme acheter
ainsi que les festivals des filmsfrancais.
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Abstract: “An expression consists of a combination of two or more words that are a direct part of
speech, the components of which are syntactically and semantically inseparable, structurally
similar to free word combinations or sentences, ready to be present in the language and
traditionally either in one form or grammatically. Phraseologisms are called modified
constructions ”. Phraseological combinations are one of the linguistic units that bring
figurativeness to speech and express ideas. Phraseologisms are used in artistic, publicist and other
styles. They have a special stylistic role in the written form of literary language, mainly in works of
art. Phraseological combinations increase the capacity of the writer's thought, serve the
emotionality of the work of art, the enrichment of stylistic qualities. Phraseologisms have a strong
national character. By studying the phraseology of any language, we get acquainted with the
culture, history, way of life and way of life of the people who speak that language. This complex
phraseological system, formed as a result of historical development, has a millennial history.

Key words: phraseological phrase, scope, lifestyle, word stock public phenome-non, emotional
expression, national treasure.

GIRIS

Dilin 1Ggat tarkibinda hazir sakilde movcud olan ve macazi mana kasb edan birlasmalar
frazeoloji birlasmalar adlandirilir. Frazeoloji birlasmalar insanlarin uzunmuddstli misahida va
hayat tacrlbalarinin mahsulu olub, maxsus oldugu xalgin hayata baxisini, dinyagortsing,
dUsilnca tarzini, mentalitetini 6ziinda aks etdirir. Frazeoloji birlasmalar nitgs obrazliliq gatiran, fikri
ifadali edan dil vahidlerindandir. Frazeologizmlara ham badii, ham publisist, ham da diger
Uslublarda rasi galinir. Onlar adabi dilin yazili ndviinda, asasan badii asarlerds, xlsusi Uslubi rola
malikdir. Frazeoloji birlesmalar yazigi fikrinin tutumunu bdyudir, badii asarin emosionalligina,
Uslubi keyfiyyatlarinin zanginlasmasina xidmat edir. Frazeologizmlar mdhkam milli xisusiyyata
malikdir. Har hansi bir dilin frazeologizmlarini dyranmakla, biz hamin dilin sahibi olan xalgin
madaniyyati, tarixi, hayat va yasayis tarzi ila yaxindan tanis olurug.

Har bir dilin 6zinamaxsus frazeoloji birlasmalari var. Tasadiifi deyildir ki, bela birlasmalari
aid oldugu dilin milli sarvati adlandirirlar. Frazeoloji birlasmalar dilin 6z saciyyavi vahidi olub, basga
dils harfan tarcima olunmasi mimkin deyildir. Fransiz dilinin da kifaysat gadar 6zlinamaxsus
frazeoloji birlasmalari vardir va bels birlasmalar bu dilda rangarangliyi va muxtalifliyi ile diggati
calb edir.Fransiz dilinin tarixi inkisafi naticasinda amala galmis bu mirakkab frazeoloji sistem
minillik tarixa malikdir. Onlar mUxtalif ictimai tarixi saraitds va ¢ox mixtalif sabablar asasinda
amala galmisdir. Fransiz dilinin frazeologizmlarinin amalagalma manbayi, asasan, xalg danisiq dili,
yazill adabiyyat va folkloru olmusdur.

XX asrin avvallarinda frazeologiya masalalari ila bir cox dilcilar masgul olmuslar. Bels
alimlara isvec dilcisi Sarl Balli(1909), Ferdinand do Sossiir(1916), Albert Sisley(1921),Qomelis d6
Boyer(1922), E.Polivanov va N. Vinogradov(1930-1940),0gen Koseryu va basgalarini gdstarmak

olar.
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XX asrin avvallarinda frazeologiya masalalari ila ilk dafe Sarl Balli masgul olmusdur. O,
dilcilik tarixinds birinci olaraq frazeologiyani leksikologiyanin  mdustaqgil sobasi  kimi
muayyanlasdirmisdir. O, dilda sabitlesan s6z birlasmalarini “frazeoloji ifada”, onlardan nisbi
mustagillyini saxlayan sozlarin istiraki ila dizalan soz birlasmalarini “frazeoloji grup” , elementlari
tamamila bir-birila alagadar olan s6z birlasmalarini “frazeoloji bitisma” adlandirmisdir. Bunlardan
basqga, S. Balli “ara tip” adli grupu da geyd etmisdir. (Essai de lexicologie du francais moderne
Chapitre IV P 53. P.87-94)

Frazeoloji birlesmalar danisiq dilinin zanginlasmasinda cox boylk rol oynayir. Har bir
birlasmanin 6z tarixi va 6z yaranma formasi vardir. Bazan catdirmagq istadiyimiz fikir heyvanlar,
cansiz asyalar va tabist hadisalari ile migayisada verilir. BUtln bunlar dila zanginlik vo mana
calarlari gatirir. Fransiz dilinda isa ismin hal kateqgoriyasi olmadigindan, mixtalf variantlarda
sozonlarindan va kémakei feillardan istifada olunur.Ana dili ile miqgayisali tadqiq edilanda iss
tarciima prosesinda xeyli masalalar aydinlasir, mixtalif dillarin qurulusu, daxili mana imkanlari,
oxsar va fargli cahatlari tiza cixir.

FRAZEOLOJi BIRLOSMOLORIN AZORBAYCAN DILINDOKI EKVIVALENTLORI

1.Frazeoloji birlasmalarin tarkibi dayismaz olur:

En avoir marre - cana yigilmag, bezmak.

Ex: Salers a le cafard. il est en téle depuis quatre ans lui, et il en a marre(G.de Maupassant. Mont-
Oriol. P.43).

Ex: En fuyant le loup rencontrer la louve, tomber de la poéle dans la braise — yagisdan ¢ixdiq,
yagmura dusduk.

2.Bu ifadalar dilda hazir sakilde mévcud olur:

Qarder rancune a gn — kin baslamak, kisu saxlamag.

Ex: Son pere s’emportait,levait la main, lui gardait longtempsrancune pour les quatre francs qu’il
trouvait en moins a la fin de la quinzaine(E.Zola . La Fortune des Rougon. 71).

3.Frazeoloji birlagsmalarin tarkibina daxil olan sézlar 6z ilkin hagigi manalarini itirir va yalniz macazi
manada islonir:

Se porter comme une chéne —palid kimi méhkam olmagq

Ex: Votre pére est toujours vaillant? Oui.il est en plein forme, il se porte comme un
chéne.(A.Dumas.Le Comte de Monto—Cristo.p.83).

Ex: Cela lui va comme une bague a un chat — uzunqulaga yarasan kimi yarasir.

4. iki va daha artiq s6zdan ibarat olur:

Etre dans une misére noire — safillik icarisinda olmag.

Il n'ya pas de quoi fouetter un chat - its atmaga das yoxdur.

Ex: L'entrevue eut lieu le mardi matin, le jour ou le coron tombait & la misere noire
(E.Zola.Germinal.p.127).

5. Frazeoloji birlasmalar bitév leksik vahidlardir, ligatlara dislr:

Garder une dent & gn —dislarini gqicamag, gazablanmak.

Tout chien est bon dans sa maison — har sey 6z yerinda gozaldir.

Ex: On murmurait,dailleurs qu'Antoine Colas avait eu a souffrir de ses perfidies et lui gardait une
dent(G.de Maupassant.Mont-oriol.p.195)

6.Climlada tarkib hissalarina ayrilmadan biitév bir cimla Gzvl olur:

Etre sur des épines —tikan Ustliinda oturmagq

Ex: En ce moment donc monsieur d'Adjuda —Pinto était sur des épines et voulait sortir; en se
disant que Mme Beauséant apprendrait cette nouvelle( H.de Balzak.Le pere Goriot.p.168).

7. Birlasma daxilinda miqayisa yaradir:

Etre une brousaille colossale.
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Ex: Ce jardin ...était une broussaille colossale, c’est-a-dire quelgue chose qui est impénétrable
comme une forét,peuplecomme une ville, frissonnant comme un nid,sombre comme une
cathedrale, odorant comme un bouquet,solitaire comme une lombe, vivant comme une foule.
(Réné Georgin.Lessecrets du style. Paris, 1961.p.143)

8.50z6nlari ils islanir:

En avoir assez — cana doymagq, bezmak.

9. Bazan bir s6zdan bir nesa frazeoloji birlasma yaranir: Ex:

boire un bon coup - artiglamasi ils igmak

recevoirun coup de soleil- asiq olmag, vurulmag;

se donner un coup de soleil - sanlik i¢arisinda olmag;

tenirle coup- davam gatirmak;

Ex: Le forgeron, qui tenait sa rédingote tenait Gervaise & son bras gauche et Virginie a son brat
droit :i1 faitsait panier & deux ances.

10. Ela birlesmalar da olur ki, ham haqigi, ham da macazi - manada islenir:

laver la téte & gn — bas yumaq, yaltaglanmaq

Ex: La meére lave la téte de sa fille — ana gizinin basini yuyur.

il lui lavait la téte pour sa mauvaise conduite — o, pis harakatina gdra ona yaltaglanirdi.

Muaasir fransiz dilinda frazeoloji vahidlar onu taskil eden komponentlarin manasindan asili
olarag bir ne¢ca grupa bolinir. Muitaxassislarin tasnifatini nazardan kecirdikds, frazeoloji
birlasmalarin asagidaki novlarinin oldugunu goras bilarik:

1. Feili frazeoloji birlagsmalar:Feili birlasmalarda oldugu kimi, frazeoloji birlasmalarda da asas taraf
feilin tasriflanmayan formalari ile ifade olundugda feili frazeoloji birlasmalar amala galir.
Azarbaycan dilinds oldudu kimi, fransiz dilinda da feili frazeoloji birlesmalar rangarang va intensiv
islanma xUsusiyyati ila diggati calb edir. Nomunalars diggat yetirak:

a) Arriver comme dans un fauteuil — asan galaba gazanmaq

Ex: Ce n’est pas facile d “arriver dans une fauteuil.

b) Briller comme un fer rouge - gizmis damir kimi parildamagq

Ex: Les mouvements qu’il venait de faire avaientra vive au creux du dos ces escarres qui le brillaient
commeunferrouge(R. MartinduGard).

2.Ismi frazeoloji birlasmalards iss macazi manali birlesmanin asas tarafinds adlar grupundan olan
sOz dayanir.

Laborieux comme une abeille; colombe de la paix; coup de main; combattant pour la paix; arme
blanche; pauvre diable.

Ex:Soetkin, femme de Claes, était une bonne commerce, matinale comme

| ‘aube et diligente comme une abeille(Ch.de Coster).

3.Zarfi frazeoloji birlasmalar:

Tout a coup;tout de suite; sur le champs; par jour; jamais de la vie; a belles dents.

Raide comme - top kimi sarrast

Ex:Un soir, elle (madame Lerat)s’approcha du monsieur et luienvoya raide comme balle que ce
gu’il faisa it la n’e ta it pas bien(Z o 1 a).

4.56z6n0l0 frazeoloji birlagsmaler:

A cause de; histoire de; de peur que; de crainte que; grace a.

Ex:En mettant sa main au feu —canini oda yaxaraq

5. Sifati frazeoloji birlasmalar:

Dur comme le fer —.damir kimi - méhkam

Ex:C’etait un typo bien francais, le Frangais inte llig en t qui n ‘est pas “humain” Un caillou dur
comme de fer: rien n’y peut penetrer...(R.Ro 11 and).
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Sinonim, omonim va antonim frazeoloji birlesmalar — les locutions phrazéologiques
omonymes, sinonymes et antonymes
Frazeoloji birlasmalar omonim, sinonim va antonim ola bilir.
Frazeoloji sinonimlar - Frazeoloji sinonimlar dedikda eyni va yaxin manali frazeoloji birlasmalar
basa dusulir. Ex:
a) Avoir de la chance - baxti gatirmak;
Ex:Vous avez de la chance. Parce que vos enfants et votre mari vous aime - Sizin baxtiniz
gatirib.9riniz ve oglanlariniz sizi sevir.
b) Avoir de la veine — baxti gatirmak, sansi tutmag;
Ex: Vous avez trouvé du travail. Donc, vous avez de la veine — Siz is tapmisiniz. Demali, baxtiniz
gatirib.
c) Etre né coiffé — baxti svvaldan gatirmak;
Ex: Oui, on a raison de dire des gens qui sont bien nés; celui-laest né coiffé.(G.Flaubert,L'Education
sentimentale). — Bali, adamlar haglidirlar. Onun baxti avvaldan gatirib.

Frazeoloji omonimlar - Frazeoloji omonimlar dedikda eyni frazeoloji birlasmanin muxtalif
manalar ifads etmasi basa disUlir. Bela birlasmalarin aksariyati “avoir, étre, faire, prendre,
mettre” feillarinin kdmayi ile duzalir.

Ex: Il était une fois, dans la ville de Foix, une marchande de foie qui disait : ' Ma foi, c'est la premiére
fois et la derniére fois que je vends du foie dans la ville de Foix. '

Frazeoloji antonimlar — Frazeoloji antonimlar dedikda ela birlasmalar nazards tutulur ki,
onlar bir-biri ila aks manalar ifads etsin. istar sozlarin, istarss da frazeoloji birlasmalarin
antonimliyi badii adabiyyatda antiteza yaratmag baximindan alverisli vasita hesab olunur. Frazelji
antonimlar leksik-semantik cahatdan cox rangarangliyi ils diggati calb edir. Bu baximdan onlari
asagidaki kimi gruplasdirmagq olar:

1.Harakat, faaliyyat bidiranlar:

Ex: Relentir le pas — presser, accélérer le pas;

addimlari yavasitmag-addimlari yeyinlatmak.

2.9lamat, keyfiyyat bidiranlar:

Ex: Avoir froid - avoir chaud - soyuglamaq — istilenmak

3.Migdar, kamiyyst mazmunu ifada edanler:

Ex: Mon verre n'est pas grand, mais je bois dans mon petit verre—basgasinin alina goz
dikmamak

4. Masafs bidiranlar:

Ex: Avoir une longue vue — ne pas voir plus loin que le but de son nez - uzaggoran olmaqg —
burnunun ucundanuzagi gérmamak.

5.Caki, glic, stirat manasi ifads edanlar:

Ex: Etre fort comme un boeuf — étre tres faible

Okuiz kimi glicli olmag — cox zsif olmaq

6.Mucarrad keyfiyyat mazmunlu birlasmalar: (sads, mirakkab, sisirtmak,
coxaltmag,azaltmaq vas.)bidirir:

Ex: Faire maigre chaire —faire bonne chaire — paxil olmag—aliacig olmaq

7. Hal-vaziyyat (zanginlik, dovlat, sarvat - kasiblig) bidiranlar:

Ex: Etreriche, etre pauvre - zangin olmag, yoxsul olmaq

8. Emosional minasibat mazmunu ifada edanlar:

Ex: Faire le modeste — faire I'important, prendre des airs;

adi gbrkam almaq — ciddi gérkam almagqg

9. Zahiri gérkam manasi ifada edanlar:
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Ex: avoir des jambes de coq - avoir des jambes gros - cop kimi ayaglari olmag, ayaglari
dolu olmag.

10.Tarz bildiranlar:

Ex: Parler francais comme une boeuf — parler francais comme un perroquet.

Fransizca qirildatmaq - fransizca  bulbul kimi 6tmak

12.Emosional va intellektual xUsusiyyat bildiranlar:

Ex: Etre copin comme cochon — se traiter comme le chien et le chat;

yaxin dost olmaq ;it-pisik kimi davranmag.

13. Xasiyyat bidiranlar:

Dur (sec) comme un caillou - das kimi bark,sart; mou comme du colon - quzu kimi halim

14. Migayise mazmununa malik olanlar:

Etre secret comme un coup de canon —sirr saxlamamagq; étre secret comme un tombeau —
gabir kimi

NOTICO

Har bir dilin 6ziinamaxsus frazeoloji birlasmalari var. Tasadfi deyildir ki, bels birlasmalari
aid oldugu dilin milli sarvati adlandirirlar. Frazeoloji birlasmalar dilin 6z saciyyavi vahidi olub, basga
dils harfan tarcima olunmasi mimkin deyildir. Fransiz dilinin da kifayst gadar 6zlnamaxsus
frazeoloji birlasmalari vardir va bels birlasmalar bu dilda rangarangliyi va muxtalifliyi ils diggati
calb edir.Fransiz dilinin tarixi inkisafi naticasinda amala galmis bu mirakkab frazeoloji sistem
minillik tarixa malikdir. Onlar muUxtalif ictimai tarixi saraitds va ¢ox mixtalif sabablar asasinda
amala galmisdir. Fransiz dilinin frazeologizmlarinin amalagalma manbayi, asasan, xalg danisiq dili,
yazill adabiyyat va folkloru olmusdur.

Frazeoloji birlasmalar danisiq dilinin zanginlasmasinda cox boylk rol oynayir. Har bir
birlasmanin 6z tarixi va 6z yaranma formasi vardir. Bazan catdirmagq istadiyimiz fikir heyvanlar,
cansiz asyalar va tabisat hadisalari ile migayisada verilir. BUtln bunlar dilsa zanginlik ve mana
calarlari gatirir. Fransiz dilinds isa ismin hal kateqgoriyasi olmadigindan, mixtalf variantlarda
s6zonlarindan va komakgi feillardan istifads olunur.Ana dili ile miqgayisali tadqiq edilanda isa
tarciima prosesinda xeyli masalalar aydinlasir, mixtalif dillarin qurulusu, daxili mana imkanlari,
oxsar va fargli cahatlari tiza cixir.
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OZBEK VA INGILIZ TILLARIDA NUTQ
MADANIYATI

Ibragimov Sohibxon Temirovich
Oriental universiteti LINGVISTIKA (INGLIZ TILI) mutaxassisligi bo‘yicha 2-bosgich talabasi.
Toshkent, O‘zbekiston

Nutg madaniyati, nutq odobi — 1) og‘zaki va yozma adabiy til me’yorlari (talaffuz, urg‘u,
so‘z go‘llash, grammatika, uslubshunoslik goidalari)ni egallash, shuningdek, turli aloga-aralashuv
sharoitlarida tilning tasviriy vositalaridan nutgning magsad va mazmuniga mos ravishda
foydalanish mahorati; 2) tilshunoslikning tilni madaniyat quroli sifatida mukammallashtirish
magsadida me’yorlashtirish (tartibga solish) muammo larini o‘rganuvchi bo‘limi. G‘arb
tilshunosligida umumiy ma’noda «til madaniyati» termini ham go‘llanadi.

1-ma’nodagi «Nutg madaniyati» tushunchasi adabiy tilni o‘zlashtirishdagi ikki bos-qgichni
gamrab oladi: a) nutgning to‘g’riligi va boshga nutgiy mahorat. Nutgning to‘griligi muayyan tilda
so‘zlovchilar va yozuvchilar tomonidan «ideal» yoki umum tomonidan gabul gilingan va an’anaviy
saglanib kelayotgan odatlar, ibrat va namunalar tarzida idrok etiladigan adabiy me’yorlarga amal
gilishdir. Nutqiy mahorat esa nafagat adabiy me’yorlarga amal gilish, balki o‘zaro mavjud bo‘lgan
variantlardan mazmunan eng to‘g’ri, eng aniq, uslub va vaziyat nuqtai nazaridan eng makbuli va
ifodalisini tanlab olish mahoratidir (Mas., aka — oka — ako; kelyapti — kevotti — kelopti
variantlaridan birining adabiy me’yor sifatida tanlanishi). Yuksak Nutg madaniyati kishining
umumiy yuksak madaniyatini, fikrlash madani-yatini, tilga nisbatan ongli mehr-muhabbatini
namoyon qgiladi.

Nutg madaniyati avvalo, to‘g’ri, adabiy til me‘yorlariga amal gilgan holda so‘zlashdir. Nutq
madaniyatining yugori darajasi madaniyatli kishining ajralmas xususiyati hisoblanadi. Nutgimizni
yaxshilash har birimizning vazifamiz. Buning uchun talaffuzda, so‘z shakllaridan foydalanishda,
jumlalarni tuzishda xato gilmaslik uchun nutgimizni kuzatib borishimiz kerak.

Nutg madaniyati til ilmining nisbatan yosh sohasidir. Ushbu fanning mustagil bo‘limi
sifatida, u mamlakatimizda yuz bergan tub ijtimoiy o‘zgarishlar ta‘siri ostida shakllandi. Faol
ijtimoiy faoliyatga keng odamlarni jalb gilish ularning nutgq madaniyatini oshirishga e‘tiborni
kuchaytirishni talab gildi». Nutg madaniyati ijtimoiy hodisa bo’lib, u jamiyat, fan va texnika,
madaniy va adabiy hayot rivoji bilan chambarchas boglik holda taraqqiy etadi. Jamiyat a’zolarining
madaniy saviyasi ortgan sari nutgi ham jilolanib, saygallashib, nutq madaniyati qoidalari va
me’yorlariga muvofig holda takomillashib boradi. Nutg madaniyatining shakllanishi va
rivojlanishida adabiyot, san’at, radio, televideniye va davriy matbuotning alohida o‘rni bor.
Aynigsa, adabiy tilni me’yorlashtirish va nutq madaniyati nazariyasini rivojlantirishda
leksikografiya, xususan, izohli, imlo, talaffuz, o‘quv va boshga maxsus lug‘atlar muhim ahamiyatga
ega. Madaniyatning keng tushunchasi, shubhasiz, aloga madaniyati, nutq xulg-atvori madaniyati
deb nomlanadigan narsani o'z ichiga oladi. Unga egalik qilish uchun nutg odob-axlogining
mohiyatini tushunish muhimdir. XV asrdayoq o‘zbek adabiy tilining Nutgq madaniyati va uning
o‘ziga xos me’yorlari bo‘lgan. Alisher Navoiy o‘zining butun hayotiy va ijodiy faoliyati bilan o'z davri
nutq madaniyatiga, nutq odobiga mislsiz hissa qo‘shgan bo’lsa, keyingi davrda yashagan Bobuir,
Muhammad Solih, Gulxaniy, Nodira, Ogahiy, Furgat, Mugimiy va boshqa shoirlarning asarlari tilida
ham o‘sha davr tili va nutg madaniyati ma’lum darajada aks etgan.

«Yaxshi so‘z — jon ozig'i», «Bug’'doy noning bo‘lmasa ham, bug‘doy so‘zing bo‘lsin»,
«QO‘ynab gapirsang ham o‘ylab gapir», «Har neni yemak — hayvonning ishi, har neni demak —
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nodonning ishi» kabi magol va hikmatli so‘zlarning paydo bo‘lishi ham o‘zbek xalgida nutg
madaniyatiga avvaldan e’tibor kuchli bo‘lganidan darak beradi.

O‘tgan asrning 20-yillaridan so‘ng o'zbek ftilining Nutg madaniyati xalq tiliga
yaginlashtirilgan milliy adabiy til me’yorlariga asoslanadi. Bu me’yorlarni shakllantirish ishiga
olimlar (Otajon Hoshim, T.N.Qori Niyoziy, S.Ibrohimov, Olim Usmon va boshgalar), adib-u shoirlar
(Qodiriy, Cho‘lpon, Avloniy, Fitrat, Oybek, G‘afur G‘ulom, Abdulla Qahhor va boshgalar) munosib
hissa qo‘shdilar.

Nutgiy etiketlar deganda suhbatdoshlar o‘rtasida nutqg alogasini o‘rnatish va nutq holatiga
muvofig hissiy ijobiy tonallikda alogani ta‘minlash magsadida hozirgi paytda ushbu jamiyatda
gabul gilingan lingvistik belgilar va ulardan foydalanish goidalari tushuniladi. Masalan, ozbek va
ingliz tillaridagi nutqiy etiketlaridagi frazalar: salom / hi, siz yaxshi yashayapsizmi? ishlaringiz galay
/ how are you?, mening hurmatim / with my respect, sharafni e‘lon gilishga ijozat bering / let me
introduce/ it is an honour to introduce; xush kelibsiz / welcome, marhamat / here you are, yogimli
ishtaha / bon appetite, eng yaxshi tilaklar bilan/ with best wishes non va tuz / bread and salt, choy
va shakar / tea and sugar, Xudo yordam beradi / God supposes; rahmat / thank you, Masihni
qutqaring /Help, please, sizga samimiy minnatdorchiligimni bildirishga ijozat bering/let me express
my deepest graitude; sog’-salomat bo‘ling/ stay healthy, yana ko‘rishguncha/ see you, xayr/
goodbye va h.k. Nutg odob-axlogi o‘zbek va ingliz tillarigi xos bo‘lgan universal til hodisasidir. Shu
bilan birga, har bir tilda nutg nazokatining milliy o‘ziga xosligini aks ettiruvchi so‘z va iboralarning
0‘ziga xos lug‘ati mavjud. Ingliz tili: O‘zbek tili:

Salomlashish. Nice to meet you - Siz bilan tanishganimdan xursandman

Taklif gilish. Would you like...? Istaysizmi...? Kechirim so‘rash.

Excuse me - Meni kechirasiz lltimos gilish Can you do me a favour? ljozat bering / Siz menga
yordam bera olasizmi?

Nutgiy etiketlar goidalari nutg odob-axlog goidalari bilan tartibga solinadi - nutq tilida
rivojlangan va alogani o‘rnatish va saglash holatlarida go‘llaniladigan bargaror iboralar tizimi. Bu
murojaat: Hurmatli / Dear Sir or Madame salomlar Good morning et cetera/ Xayrli tong va hakazo,
hamdardlik va hamdardlik: accept my condolences, tasdiglash va iltifot: you are absolutely right/
siz hagsiz, taklifnomalar, takliflar, so‘rovlar: | would like to invite you/ sizni taklif gilishga ruxsat
bering, maslahatlar: | would like to recommend you/ sizga maslaxat beraman va boshga narsalar.

Nutg odob-axlogi suhbatdoshga do’‘stona munosabatni bildiradigan, aloga uchun qulay
muhit yaratadigan barcha narsalarni oz ichiga oladi. Til vositalarining boy to‘plami nutqgiy vaziyatga
mos va adresat uchun qulay bo‘lgan narsani tanlashga imkon beradi siz yoki siz mulogot shakli,
samimiy, sodda yoki, aksincha, rasmiy suhbat ohangini o‘rnatish. Umuman, o‘zbek tilidagi va ingliz
tilidagi nutqiy etiketlarga xos ayrim leksik semantik guruhlarini bir-biri bilan solishtirish orgali va
giyosiy tadqiqi, ushbu tillardagi odob-axlogi qoidalarini va madaniyatini aks ettirish uchun katta
ahamiyatga ega bo‘ladi. Shunday qilib, yugoridagilar ayni rivojlangan nutqg madanyati edi. Ingliz
nutq madaniyatining rivojida katta hissa go‘shgan Edmund Spenser: ingliz nazmiy she’riyatni
serqirra ijodkori.

Nutg madaniyati bilan bir gatorda notiglik san’atini o‘zida mujassamlashtirgan shoir sifatida
tarixga kirgan Edmund Spenser 1551/1552-yili London shahrida tavvalud topgan. Chorvachilik
bilan boylik ortirgan oilaning qarinoshi bo‘lgan Spenser oddiy oilada dunyoga kelgan shoir
kelajakda o‘zining notiglik san’ati va ijoddagi mehnati bilan zodagonlar qatoriga kirib keldi. Oz
vagtida u Kembrij unversitetida san’atdan ta‘lim oldi. O‘zidan oldin ijod gilgan yozuvchilarning
eglok she’riy san‘atini o‘rganib, bu yo'nalishni cho‘qqgisiga chigqdi. Edmund Spenser she‘riyatida
o‘quvchi o‘zgacha nafislik, so‘zlardan mohirona foydalanishi bilan ajraldi. O‘z navbatida
gaxramonimiz notiglik san‘ati bilan o'z she‘riy asarlarini o‘quvchini galbiga yetib borishiga
imkoniyat yaratdi. Uning ijodining muhim jihati shunda ediki u o'z she’rlari bilan jamiyatning
barcha gatlamiga kirib bora oldi. Uning she‘rlari ingliz nutg madaniyatini yana bir pog‘ona yuqgoriga
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olib chigdi desak hech mubolag‘a bo‘lmaydi. “Shoirlar shahzodasi” deyilishi ham, ingliz she‘riyat
san‘atida, shu bilan birga nutgiy madaniyatda ham ganchalik yuksak o‘ringa egali ekanligini yaqqol
namunasi.
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ABSTRACT

Topics initially discussed in the media often find their way into broader society through personal
conversations. These public dialogues play a significant role in shaping opinions on key societal
issues. Public opinion is formed by those who take part in these discussions, with its quality
depending on both the depth of the discourse and the number of people involved. The primary
objective of this research is to assess the impact of media on the quality of public opinion.

The study surveyed 338 individuals from various social groups, including laborers, government
employees, professionals, students, and homemakers from Pakistan’s provincial capitals. The
survey, which included 48 questions, was adapted from a model by Kim et al. (1999) to fit the local
context. The findings indicated that topics frequently featured in TV talk shows were more likely
to be discussed in personal conversations. Additionally, the inclusion of multiple perspectives
improved the depth and quality of public opinion.

Key Words: deliberative democracy, news media, interpersonal communication, public sphere,
opinions in Pakistan.

Introduction

Historically, democracy flourishes in societies that maintain a vibrant public sphere. Informal
discussions among citizens play a key role in strengthening democracy by involving people in
political dialogues, which help shape rational public opinion and influence the political system
(Benhabib, 1996; Bohman, 2004; Dryzek, 2000; Young, 2000). In modern states with large
populations, gathering people for in-person debates can be challenging. However, communication
technologies allow individuals to overcome the constraints of time and space, creating a virtual
space for public discourse.

The public sphere concept connects democratic politics, communication, and media. It refers to a
metaphorical space where individuals interact, exchange ideas, and discuss societal matters to
form consensus on issues of public concern (Habermas, 1997, p. 105). This space serves as a
platform where information and viewpoints are processed, synthesized, and political opinions are
shaped (Calhoun et al.,, 2012; Dahlgren, 1995; Fraser, 1990). Academically, the public sphere
represents a virtual forum for communication about public issues, while in everyday terms, it is
often referred to as “the media” (McKee, 2005). Although media and public sphere are sometimes
used synonymously, the public sphere encompasses more than just the media. The media plays a
role in distributing information, but the public sphere extends to the broader process of debating
and forming opinions. Information is distributed by media outlets, discussed in interpersonal
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communications, and ultimately circulated within society until a form of consensus emerges on
the issue (Wetters, 2008). In this sense, the public sphere is not a physical place but a process that
occurs when individuals engage in discussions on societal matters and collectively try to
understand and reshape their shared world (McAfee, 2008).

According to Habermas, the public sphere is a social realm where “rational-critical debate on
public issues takes place, driven by individuals who prioritize reason over social status when
making decisions” (Calhoun, 1992, p. 1). He traces the emergence of civil society back to the 18th
century, where citizens gathered in salons and coffeehouses, using small-press publications and
pamphlets to spread their ideas. Although these gatherings lacked direct political power, they
provided the public with the ability to critique government and offer recommendations to
influence political decision-making (Habermas, 1984)

The public sphere is described as “a space within our social life where something akin to public
opinion can emerge” (Habermas J., 1984, p. 49). Habermas emphasizes the importance of equal
access for all citizens, asserting that “a segment of the public sphere is created in every discussion
where private individuals come together to form a public entity” (1984, p. 49). This “public entity”
takes shape when citizens “engage in unrestricted dialogue — with the protection of assembly and
association rights, along with the freedom to voice and publish their opinions — about issues of
collective concern” (Habermas, 1984, p. 49; Barnett, 2003; Bantas, 2010).

In this context, public opinion is not simply “the aggregate of isolated individuals” arbitrary views,”
as measured in opinion polls (Calhoun C., 1992, p. 17), but rather “refers to the perspectives held
by those who participate in rational-critical discussions on a topic” (p. 17).

The strength and authenticity of the public sphere are determined by both the quality of the
discourse and the level of participation. Discussions should not only revolve “around rational
critical argument” (Calhoun C., 1992, p. 2), but “the greater the number of people who engage in
political life as citizens, the closer society gets to achieving the ideal of the public sphere”
(Schudson, 1992, p. 147). As long as communication remains inclusive and equitable, public
debate naturally filters out “opinions that cannot endure critical examination” and “ensures the
legitimacy” of rational discourse (Fraser N., 2007, p. 7).

Media in Pakistan

In Pakistan, electronic media has emerged as the most influential platform, dominating the
spheres of information, education, and entertainment. It plays a significant role in shaping and
reshaping public opinion, attitudes, and perceptions (S.M. Shahid, 2006; Nawaz, 2006; Craig,
2007). The private TV channels in Pakistan primarily focus their news coverage on political and
social issues, especially those involving conflicts (Alam, 2007). Many scholars agree that television
impacts public opinion by delivering political information to viewers (Jones, 2010; Gray, Jones, &
Thompson, 2009; Abu-Lughod, 2008). Television is often considered a reliable source because it
allows people to both see and hear real-time events (Craig, 2007).

On March 9, 2007, the President of Pakistan suspended the Chief Justice, rendering him “non-
functional.” Within minutes, private TV channels broadcast the news nationwide, sparking
widespread public outrage against the decision. The judicial crisis became the most covered topic
on the newly established 24-hour news channels, prompting political conversations in homes,
offices, and public spaces. This widespread discussion defied the traditional, military-enforced
culture of avoiding political debates and signaled a shift in political attitudes and behavior. Lawyers
and civil society activists protested, demanding the reinstatement of the Chief Justice. This led to
the Lawyers’ Movement, which eventually culminated in the Pakistan Long March. There was a
strong consensus among the public about restoring the Chief Justice, making it one of the leading
issues in the 2008 general elections.
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Ultimately, the Chief Justice was reinstated by the government. The media’s role in engaging the
public with the judicial issue was unprecedented, as it kept people informed and involved in the
unfolding events. Through extensive debates and discussions, the media and political parties
managed to unify public opinion on the restoration of the judiciary. The decision appeared so
unanimous that a referendum was deemed unnecessary. According to deliberation theorists, this
is seen as an ideal outcome of public deliberations. This raises important questions: Can this event
be considered an example of deliberative democracy? Were Pakistani citizens engaging in public
deliberation by following the televised debates and discussing the judicial issue with others? To
what extent did these discussions improve the quality of public opinion on the matter? Moreover,
how did this experience affect political participation? This research seeks to answer these
guestions by analyzing empirical evidence gathered through a specially designed survey. It focuses
on the role of television news channels, including both state-owned PTV and private networks, in
shaping public discourse. The decision to include all television news channels is based on public
sphere theories, which emphasize the importance of presenting the perspectives of all parties
involved.

Results
Influence of News Media and Political Discourse on Opinion Quality

A core idea of deliberative democracy posits that engaging in thoughtful debates and discussions
leads to an improvement in the quality of opinions. The quality of opinions was evaluated based
on three aspects: consistency, assertiveness, and thoughtfulness.

Opiniatedness

Opinionatedness refers to the capacity to hold clear, unambiguous opinions. Those who cannot
provide definitive responses to questions tend to either be uncertain of their beliefs or struggle to
align their ideas with their views, often maintaining a “sit on the fence” stance. To evaluate this
trait—the ability to form and hold an opinion—a scale called ‘opinionatedness’ was constructed
(refer to Table 1). This scale was created by summing five dichotomous items, with scores ranging
from O (for individuals unable to answer any of the four items) to 5 (for those who successfully
responded to all). These five items include three related to judicial issues, one concerning PCO
judges, and one identifying ideological leanings.

For the ideology question, there was no “don’t know” option. Respondents without a clear stance
simply did not answer, and these cases were categorized as “don’t know” with a value of 0. All
other responses, reflecting some opinion, were scored as 1. The distribution of frequencies on the
opinionatedness scale showed a skewed pattern: 0=1,1=12,2=47,3=39,4 =80, and 5 = 160,
or percentages of 0.3%, 3.6%, 13.9%, 11.5%, 23.7%, and 47.3% respectively.
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Table 1. Responses regarding Opiniatedness

Opiniated Unsure
About Ideology 97.6% 2.4%
About illegal & unconstitutional 73.4% 26.6%
act
About undoing the illegal and 70.7% 29.3%
unconstitutional
About eh restoration of Iftikhar 73.7% 26.3%
Chaudary
About PCO judges 82% 18.0%

In other words, 2.4% of respondents were unable to answer the question about ideology. For the
other judicial issue items, the percentages were higher: 26.6% responded with “don’t know” or
did not answer when asked about the illegal and unconstitutional act; 29.3% were unsure about
reversing the illegal and unconstitutional act; and 26.3% could not decide on the widely
discussed issue of the Chief Justice’s restoration. Additionally, 18% of respondents were
undecided on the PCO item.

Consistency

As outlined in the methodology, “consistency” is defined here as the alignment between an
individual’s beliefs and their choices. Two dimensions of opinion consistency were evaluated. The
first dimension is based on the premise that responses can be anticipated if the respondent
maintains consistency in their beliefs and choices. The decisions made regarding the three judicial
items reflect a consistent pattern of selecting legal or illegal options each time. A failure to respond
in a predictable manner indicates a lack of consistency. To assess this consistency, a scale was
developed using items pertinent to the judicial issue. This scale, referred to as ‘Within-ltem (WI)
consistency,” is predicated on the idea that the three items are interconnected and relate to a
shared concept: legal consciousness or belief in the supremacy of law. The responses to these
guestions were dichotomized based on the participants’ answers. The reliability score (Cronbach’s
alpha) for the three items was 0.802.

The distribution of responses to the questions is as follows: (1) “Was the imposition of emergency
and the removal of judges on November 3, 2007, an unconstitutional and illegal act?” Yes = 67.3%,
No = 5.6%, and Don’t know = 26.6%; (2) “Do you believe that the democratic government should
have immediately repealed the unconstitutional and illegal acts after taking over?” Yes = 66.3%,
No =4.4%, and Don’t know = 29.3%; (3) “Given the controversy surrounding the Chief Justice (CJ),
do you think it is in the country’s best interest to reinstate him?” Yes = 62.7%, No = 10.9%, and
Don’t know = 26.3%. Overall, the results indicate a 62.7% consistency of opinions among
respondents.

The reliability score between the first two items was high (0.859), whereas the reliability of the
third item concerning the Chief Justice was lower, with scores of 0.66 and 0.63 in relation to the
first and second items, respectively.



«Research Retrieval and Academic Letters» (October 17-18, 2024). Warsaw, Poland

Table 2. Responses for PCO judges

New Channel Others Channel
PCO Judges viewers(N=192) Viewers(N=146)
item Yes Yes
Let them 31.6 28.4
continue
Should be 52.9 48.9
removed
Don’t know 15.5% 22.7%

The second scale developed for measuring consistency was principle-policy consistency.

This analysis utilized items related to judicial issues. A correlation of .42 (p <.001) was found
between the two items assessed. Three judicial items, along with one PCO item, were
dichotomized: the maximum score of 4 was assigned to respondents who exhibited consistency
among all four items, while lower values were given to those showing inconsistency, with the
lowest being 0. The total values from all four items were combined to create a single variable
referred to as ‘principle-policy consistency.’

The frequency distribution for principle-policy consistency was as follows: 0=142,1=4,2 =12,
3=59,and 4 =121, representing percentages of 42%, 1.2%, 3.6%, 17.5%, and 35.8%,
respectively.

Table 3. Descriptive Statistics of Opinion Quality Measures

Variable Scale M SD N
Consistency Reliability (Chronbach’s
1.Within Judicial [alpha)Less discussed
issueitems (WI)  |(.797,N=90) Moderately

JUD-C discussed (.792,N=184)

Highly discussed (.713,

N=63)

O=least, 2=always
2. ldeology-PCO  |0=least, 2=most 1.21 44 | 323
(PCO-1)
3. Principle-Policy |0=least, 1=most .63 A48 | 338
(PP)
Opinionatedness |0=least, 5=most 4.12 | 1.20 | 338
Considerateness |0=least, 6=most 4.25 | 1.85 | 338

Considerateness

To assess the respondents’ considerateness, a set of six statements followed the question, “What
do you think of the lawyers’” movement?” The quality of considerateness (see Table 4), which
refers to open-mindedness and impartiality, was conceptualized as the ability to consider an issue
from a broader perspective rather than focusing solely on its immediate effects by weighing pros
and cons.
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Table 4. Responses regarding lawyers’ movement

Statements No Yes
“It is waste of time and money”. | 69.5% 30.5%
“It an impediment to smooth 67.8% 32.2%
governance”.

“It has restored the Chief Justice | 19.8% 80.2%
Iftikhar

Chaudary”

“Proved people’s power against 30.5% 69.5%
a dictator.”

“It has awakened political 32.0% 68.0%
consciousness

among the people”

“It has made independent 29.3% 70.7%
judiciary possible in

Pakistan”

The responses to these statements were dichotomous, indicating either agreement or
disagreement. Respondents who agreed only with the two statements related to the immediately
felt effects—i.e., “It is a wastage of time and money” and “It is an impediment to smooth
governance”—were given a lower score of 0. Those who agreed with the two statements
regarding the proclaimed goals of the movement, “It has restored the Chief Justice” and “It proved
people’s power against a dictator,” received a score of 1. Additionally, respondents who agreed
with the two statements concerning the long-term effects of the movement were assigned the
highest score of 2. All six statements were combined to form a single variable for
‘considerateness.” The frequencies of considerateness were as follows: 0 =55, 1 =54, and 2 = 229,
representing 16.3%, 16.0%, and 67.8% respectively.

Bivariate Relationships

A partial correlation analysis was carried out to explore the relationships among the four measures
of opinion quality, as well as their corresponding use of news media and engagement in
conversational activities. Demographic factors such as age, gender, education, and income were
controlled to reduce their potential influence. Its findings are presented in Table 5. A strong
positive correlation existed between principle-policy consistency and all other variables, indicating
that consistency in opinion is a distinct aspect of opinion structure, separate from the other two
quality elements of opinions, opinionatedness and considerateness. Opinionatedness
demonstrated a positive and highly significant relationship with both news media use and
conversation variables. Considerateness, on the other hand, was strongly and significantly
correlated with talk shows, political television programs, and political conversations.

In conclusion, it can be inferred that opinionatedness and considerateness represent one
dimension of opinion, whereas consistency reflects a completely different aspect. The presence
of one does not necessarily ensure the presence of the other.
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Table 5: Partial Correlation Coefficients of Opinion Quality Measures and Talk Variables.

Consistency Opiniatedness Consideredness
Consistency
Opiniatedness BT 2%%k
Consideredness 223%%% 249%%*
News Channels 2]0%%* 289%** 136
News 25gxex 351%%x .050
Talk shows 278%%% B3 TrRE .094
Political TV Programmes 278%H* 337kx 226% %%
Judicial Issue Talk 268% % 308 24 1%
Political Talk 252%%% .294%x* 254%%%
Personal Talk WA Vg 22TH*E 302%**

Note: Consistency here refers to Principle-Policy Consistency

The Main Effects

The results of the multivariate regressions indicate that the impact of demographic variables varies
across different measures of opinion quality.

In the case of Principle-Policy consistency (refer to table 6), all demographic factors exhibit a
negative correlation. Specifically, age and gender consistently act as negative predictors of
principle-policy consistency, although the relationship is
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not statistically significant. Similarly, education and income also demonstrate a negative
association, which approaches marginal significance. These outcomes are reminiscent of findings
by SnidenTian, Brody, and Tetlock, who observed that “common sense would suggest the relation
between principle and policy to be strongest among the most sophisticated. Not so: It is as strong
among the least educated” (1991, p. 67). Thus, in this instance, lower levels of education and
income appear to be associated with higher principle-policy consistency.

Table 6. Logistic Regression Models for Principle-Policy Consistency

Eq.1 Eq.2 Eq.3 Eq.
Demographics
Age -.183 |.250 |.178 |.195
Gender -.209 [.154 .206 275
Education -.090 |.198 |.239 [..275*%*
Income -.059 |.264* |-.312* |.301*
News Media Use .
News Channel .389%* [382** | 388**
News .219 .230 135
Talk shows .390* |.269 .653*
Political .358* 1.096 .028
Programmes
Political
Conversation
Discussed Judicial .369* 497
Issue
Political Talk 341 .875
Personal Talk -.010 |.116
Interaction Terms
News X Political .738
Talk
News X Discussion -.378
Talk shows X -1.365*
Political
Talk .209
Talk Shows X
Discussion
Model chi- 3.82 [57.63**169.16**76.19**
square * * *
(improvement) 62.0%(73.0% [73.9% [74.5%
Correctly classified

Note: The entries in the table cells represent coefficients derived from logistic regressions, which
were estimated using maximum likelihood methods. The dependent variable is coded as O for
Inconsistent and 1 for Consistent. To facilitate easier comparisons of results across the
equations, all independent variables have been standardized.

The difference between -2 log(likelihood) for the regression model and -2 log(likelihood) for the
null model (or previous equations) follows a chi-square distribution, with degrees of freedom
equal to the number of newly entered predictors. *p <.05; **p <.01; ***p <.001.

In relation to opinionatedness (see Table 7), demographic variables exhibited a negative
association. Similar to the trend observed with principle-policy consistency, education and income
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also showed a moderately significant negative relationship with opinionatedness.

Conversely, considerateness displayed a positive association with education, although this was not
statistically significant. Age and income had a negative but significant relationship with
considerateness, indicating that younger, educated females with relatively lower income levels
were the most considerate.

The four news media variables also contributed differently to each opinion quality measure. News
channels emerged as strong predictors for principle-policy consistency. However, general news
viewing did not significantly affect principle-policy consistency. In contrast, talk shows and political
programs were modestly significant predictors of principle-policy consistency. Overall, news
media variables made a substantial contribution to the model’s fitness.

For opinionatedness, news media variables significantly enhance the model’s fitness. News
channels serve as significant predictors of opinionatedness. Additionally, only political and public
affairs programs contribute significantly, while news and talk shows positively impact the model,
though their contribution is not statistically significant.

In contrast, for considerateness, the contribution of news media variables is minimal; news
channels show a positive but insignificant relationship. News only has a significant effect when
paired with talk and interaction variables. Talk shows generally act as negative predictors, while
political programs tend to have mostly negative contributions. Overall, these variables do not
significantly improve the model. After accounting for demographics and news media variables, the
three talk variables were introduced. In terms of principle-policy consistency, talk variables
significantly increase the model’s explanatory power. Among them, only judicial issue discussions
appear as moderately significant predictors of principle-policy consistency. For opinionatedness,
judicial issue discussions and political talk are significant predictors. However, personal talk acts
as a negative predictor for opinionatedness. The significance of talk shows and political programs
diminishes when the talk variables are added. Overall, the talk variables make a strong and
significant contribution to the model’s fitness.

The talk variables do not seem to have a significant impact on thoughtfulness, except for issue
discussions, which demonstrate a moderately strong predictive relationship with considerateness.
Overall, the talk variables do not make a substantial contribution to the fitness of the model. The
analysis reveals that news channels, particularly talk shows and political programs, play a role in
enhancing the quality of opinionatedness and the alignment between principles and policies.
However, while news contributes positively to considerateness, its impact is less pronounced.
Political conversations help to increase opinionatedness but do not significantly enhance the
model, and personal discussions have negligible effects on any aspect of opinion quality. In
summary, news channels facilitate individuals in forming clear opinions on various matters, but
they do not necessarily improve the underlying quality of those opinions. Thus, the results provide
partial support for the hypothesis that news media use and political conversations would enhance
the consistency and considerateness of opinions. However, they maintain that news outlets and
discussions about specific topics encourage individuals to develop clear and resolute perspectives.

The Interaction Effects

After examining the main effects of the explanatory variables individually, their combined effect
was also assessed. Theories of deliberative democracy suggest that news media and political
conversation have an interaction effect. To explore this, four interaction terms were created: two
for news media variables (news viewing and talk shows) and two for talk variables (political talk
and judicial issue discussions). These interaction terms were incorporated into the regression
models after controlling for all other independent variables. It was posited that “talk show
viewing” (during the judicial crisis) and “judicial issue talk” are behaviors focused on specific issues,
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while “news viewing” and “political talk” are more general in nature.

In the models assessing Principle-Policy consistency (see table 6), the coefficient for the
interaction between talk shows and political talk was found to be negative and marginally
significant. Interestingly, the coefficients for news viewing and judicial issue talk were positive;
however, the interaction term “news x judicial issue talk” exhibited a negative effect. This indicates
that when discussions about judicial issues incorporate facts derived from news reports, they tend
to counteract principle-policy consistency. Similarly, the interaction of “talk shows x political talk”
also appeared to diminish principle-policy consistency. Conversely, “talk shows x judicial issue talk”
and “news x political talk” contributed positively to principle-policy consistency, although this
effect was not statistically significant.

These results suggest that neglecting the interaction terms would have rendered the simple main
effect model inadequate. The interaction effects significantly enhance the explanatory power of
the model.

In the model assessing opinionatedness (see table 5.20), the introduction of interaction terms
altered the previously negative independent effects of talk shows, judicial issue talk, and political
talk to positive values. Conversely, the coefficient for news viewing remained negative. The
interaction between news and political talk exhibited a negative effect, while the interaction with
judicial issue talk showed a positive effect. This suggests that when individuals discuss issues in
relation to news content, they tend to form clearer opinions. However, the interaction of talk
shows with news and judicial issue talk has a negative contribution to opinionatedness, even as it
enhances the model’s explanatory power.

In the considerateness model (see table 8), the inclusion of interaction terms resulted in news
viewing becoming significant. The judicial issue talk, which previously had a significantly negative
impact, turned positive. However, the interaction between news and political talk remained
significantly negative, while the interaction with judicial issue talk also showed a notable negative
effect. Interestingly, the interactions of news with talk shows, which independently demonstrated
a negative effect, became positive (.009). Additionally, the interaction between talk shows and
judicial issue talk was also positive (.047), indicating that the positive influence of judicial issue talk
mitigates the negative impact of talk shows. These findings offer new insights into how news
media and political conversations affect the quality of opinions. While judicial issue talk, when
considered in isolation, negatively impacts consistency, its combination with news contributes
positively to ideology-issue consistency. This suggests that when individuals discuss issues without
sufficient relevant information, their consistency diminishes, and political conversations that lack
engagement with news media lead to even lower levels of consistency.

In the model assessing opinionatedness, the introduction of interaction terms resulted in a
reduction of the negative coefficients associated with news media channels, although they
remained negative. Conversely, the coefficients for judicial issue talk and political talk, which were
previously negative, shifted to positive values, increasing from -0.237 and -0.452 to 0.554 and
1.109, respectively. The interaction between news and issue discussion aids individuals in
examining issues more clearly and forming definitive opinions. However, the interaction of news
with political talk has a negative effect on opinionatedness. Moreover, the interaction between
talk shows and both news and judicial issue talk seems to hinder the development of clearer
opinions. Notably, the combination of talk shows and judicial issue talk has a particularly
pronounced negative effect on opinionatedness. Overall, the interaction terms substantially
enhance the model’s explanatory power.
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Table 7. Logistic Regression Models for Opinionatedness

Eq.1 Eq.2 Eq.3 Eq.
Demographics
Age A24%  |423* 317 .339
Gender -.327 F.339 -.314 -.409
Education -.152 |.050 -.061 -.148
Income -.192 |-.085 -.072 -.161
News Media Use
News Channel -.183 -.152 -.140
News -.480* -.520** |-.368
Talk shows -.651*  |-.502* |162
Political Programmes -.587** |-.336 -.182
Political Conversation
Discussed Judicial Issue -.237 .554
Political Talk -.452 1.109
Personal Talk -.087 -.073
Interaction Terms
News X Political Talk -1.462
News X Discussion .079
Talk shows X Political -1.830
Talk
Talk Shows X Discussion -1.995*
Model chi-square 18.54 [77.60*** |83.57***1102.29*
(improvement) e 87.0% [84.6% [**
Correctly classified 83.1 % 86.9 %

Note: The coefficients displayed in the table cells result from logistic regression analyses
conducted with maximum likelihood estimation. The dependent variable is categorized as O for
“Inconsistent” and 1 for “Consistent.” All independent variables have been standardized to allow
for more straightforward comparison of results across various equations.

The difference between the -2 log (likelihood) of the regression model and the -2 log (likelihood)
of the null model (or previous equations) follows a chi-square distribution, with degrees of
freedom equal to the number of newly entered predictors.

*p<.05; **p<.01; ***p<.001. In the considerateness model (see table 8), the significance of news
is notably increased upon introducing the interaction terms. The coefficient for judicial issue talk,
which was previously significantly negative, has turned positive. Interestingly, while the interaction
terms between news and talk variables yield a negative contribution to considerateness, talk
shows, which initially had a negative impact when viewed independently, now positively influence
the enhancement of considerateness in opinions.

The interaction effect significantly enhances the model’s overall fit.

In conclusion, it is evident that improving consistency in opinions is influenced by the interaction
between general media and talk variables (such as news and political talk) and issue-specific media
and talk variables (including talk shows and judicial issue talk). However, news media and talk
variables, whether issue-specific or general, do not significantly contribute when assessed in
isolation. For opinionatedness, interaction terms do not appear to add value, while the use of
issue-specific media (talk shows) and general political talk independently enhance
opinionatedness. It seems that considerateness is most effectively increased through factual
knowledge obtained from news and issue-specific discussions (such as those from talk shows
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related to judicial issues). Consequently, these models indicate that a combination of both types
of behaviors contributes to refining the quality of opinions. Moreover, they suggest that without
considering interaction effects, the overall influence of news media and political talk may be
misrepresented, obscuring their true effects.

Table 8 Linear Regression Models for Considerateness

Eq.l Eq.2 Eq.3 Eq.
Demographics
Age .068*** |-.020 -.034* |-.036%*
Gender -.016 -.037* [-.033* |.041*
Education -.040* |-.014 [.013 -.013
Income -.015 .010 .010 .012
News Media Use
News Channel .007 011 .008
News .026 .024 .085**
Talk shows -.017  |.005 -.032
Political Programmes -.018 011 .008
Political Conversation
Discussed Judicial Issue -.032* 027
Political Talk -.009 -.010
Personal Talk -.042 -.037
Interaction Terms
News X Political Talk -.006
News X Discussion - 127%*
Talk shows X Political Talk .009
Talk Shows X Discussion .047
Model Fit (Adjusted R?) |.009 .010 .047 .070

Note: The entries in the table represent standardized coefficients obtained from linear
regression analyses.

Discussion and conclusion

The results indicate that the independent effects of news media use and political talk on opinion
quality can differ significantly from their interaction effects. One potential explanation for this
phenomenon is that when individuals form opinions about specific issues, they rely on their
existing knowledge and experiences, which can lead to inconsistencies and ambiguities in their
views. Engaging with information or discussions about an issue on their own may complicate
opinion formation, making it less coherent.

However, when new elements—such as fresh information, different perspectives, or alternative
frameworks—are introduced, they can significantly impact the entire opinion structure. This
introduction can lead to clearer, more consistent, and thoughtful opinions, or it might increase
complexity and ambiguity. Thus, the addition of new information or diverse viewpoints can
transform existing opinions, either enhancing their quality or causing confusion. The findings from
this study support the idea that news media and judicial issue discussions, particularly in talk shows
and political programs, offer individuals an opportunity to develop their opinions based not solely
on isolated thoughts, but on a foundation of relevant information and various viewpoints.

The findings of the study support the second hypothesis and related research question, which is
grounded in the deliberative democracy theory that asserts exposure to information and reasoned
debates enhances the quality of citizens’ opinions. This suggests that when issues are frequently
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discussed in the media and in personal conversations, individuals who are exposed to a broader
range of information and diverse perspectives are better equipped to clarify their thoughts and
develop more rational, well-considered opinions. The results align with previous research (S.M.
Shahid, 2006; Nawaz, 2006; Craig, 2007) regarding the quality of opinions on judicial issues. The
study employed three measures to assess opinion quality: opinionatedness (M = 3.9, SD = 1.2;
Scale 0-5), consistency (M = 2.0, SD = 1.8; Scale 0-4), and considerateness (M = 2.5, SD = 0.75;
Scale 0-3), which yielded encouraging results. This level of opinion quality supports the hypothesis
and positively addresses the second research question, indicating that viewing news channels and
engaging in frequent discussions about judicial issues can enhance opinion quality in this domain.
Regression analysis showed that the impact of news media and conversation variables on opinion
quality varied significantly when examining their interaction effects. In fact, neglecting to analyze
these interaction effects could lead to misleading conclusions. Specifically, for principle-policy
consistency, the interaction between general media and talk variables (news X political talk) and
issue-specific media and talk variables (talk shows X political talk) proved to be substantial.
Although opinionatedness was less influenced by interaction terms, it was positively affected by
the independent use of issue-specific media (talk shows) and general political talk.
Considerateness was found to improve primarily through a combination of factual knowledge
acquired from news and discussions related to specific issues (talk shows X discussion). This
indicates that merely relying on news media without engaging in interpersonal conversations may
not significantly enhance opinion quality, nor can interpersonal discussions alone produce better
opinions without the influence of media. Instead, it is the combined effect of news media
consumption and interpersonal conversations that refines public opinions over time.

The results affirm the argument that television news and discussions on political issues,
alongside interpersonal political conversations, allow individuals to construct their opinions
based on relevant information and diverse viewpoints rather than disorganized thoughts.
Consequently, it can be concluded that viewing television news channels and engaging in

political discussions are significant contributors to opinion quality. These findings are consistent
with earlier studies (Jones, 2010; Gray, Jones, & Thompson, 2009; Abu-Lughod, 2008).
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INTRODUCTION

Herbal is a tropical plant native to Thailand [1]. The leaves of the herbal are used by
workers because of their stimulating effects like coca or instead of opium. It has been a plant of
interest for the past fifty years because of its medicinal properties [1]. The herbal leaves have
traditionally been used to relieve pain and etc [4], [5]. Herbal leaves contain significant levels of
pharmacologically active alkaloids such as mitragynine (MG), speciociliatine (SC), 7-
hydroxymitragynine (HMG), paynantheine (P), and speciogynine (SG) [3].

Obtaining different bioactive compounds from natural herbs and plant materials, several
extraction and separation techniques are available. Traditional solvent extraction can be used with
different solvents, while ultrasound-assisted extraction can be also applied to reduce the contact
time and extraction temperature to gain similar extracts but with higher efficiency. The main goal
of the thesis project was to optimize the extraction of ground herbal leaves using different
extraction techniques.

The task was to apply changes to extraction conditions of stirred and ultrasound-assisted
extraction techniques to compare crude extract yields and determine the optimum conditions to
obtain the extracts in high quantities and with high quality, namely with high mitragynine content.

1. OBJECTIVES

Determination of the moisture content of ground herbal leaves.
Determination of the particle size distribution of ground herbal leaves.
. Extraction of ground herbal leaves with a different method:
.1. Stirred extraction
.2. Ultrasound-assisted extraction
Data evaluation and summary of results

PWwwN e

3 EXTRACTION

Extraction overview

Extraction is the method of partly separating a combination of various components in the
liquid phase by adding a liquid solvent to which the original components have varied solubilities.
The method is known as leaching if part of the initial chemicals are solids. The extract is a solvent-
rich phase, whereas the raffinate is the solvent-poor phase. Multiple extraction steps can yield a
high degree of separation, especially in countercurrent flow [40].

The initial stage in separating the intended natural components from the raw ingredients
is extraction. The following steps are involved in the extraction of naturally existing components:
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e the solvent is penetrated the solid matrix.
e the solvent dissolves the solute.

e the solute diffuses out of the solid matrix.
e the extracted solutes are separated.

Any parameter that increases diffusivity and solubility in the preceding phases will make
extraction easier. The extraction yield is influenced by the qualities of the extraction solvent, the
size distribution of the raw components, the solvent-to-solid ratio, the temperature of extraction,
and the extraction time [41].

When it comes to solvent extraction, the choice of solvent is critical. Whenever the solvent
is chosen, some factors such as selectivity, solubility, cost, and safety are taken into account.
Solvents with polarity values close to the polarity of the solute are expected to be more effective
according to the rule of similarity and intermiscibility [41]. In solvent extraction for phytochemical
research, alcohols such as methanol and ethanol are ubiquitous solutions [41].

Solid-liguid extraction (leaching) and maceration

Leaching, also known as solid-liquid extraction, is the process of extracting a soluble portion
of a solid substance using a liquid solvent. The diffusion of a solute into the ambient solvent takes
place during the leaching. Both extracted solid portions and insoluble components may be
important substances. The metallurgical, natural product and food sectors all employ leaching.
Leaching in the metallurgical industry can also include oxidation or reduction reactions between
the solid and the solvent. The overflow and underflow of a leaching stage are solids-free liquid and
wet solids, respectively. Leaching is frequently used with countercurrent-flow washing steps to
minimize the amount of solute in the liquid part of the underflow. The soluble and insoluble solids
are completely separated, however, the solvent is present in both products. To recover solvent for
recycling, further processing of the extract and leached solids is required [42].

Liquid-liquid extraction

Liguid-liquid extraction is a technique for extracting a component from a solution and
separating it from it using another solvent. It is useful to extract an important component from a
solution or to refine the primary solvent by eliminating an undesired substance. Liquid-liquid
extraction is used in the nuclear sector to remove uranium and plutonium salts from a nitric acid
solution, as well as in water treatment [43].

The procedure relies on the extracted chemical, the solute, with higher solubility in the
extraction solvent than in the original input solvent. Both solvents should be immiscible to allow
only solute miscibility [43].

To perform a solute transfer, the solvents are combined in a contractor, and then the
phases are split. The raffinate is the depleted feed solvent that exits the extractor, while the
extract is the solute-rich extraction solvent, and the extraction solvent is reused. A mixer settler is
the most basic type of extractor, consisting of an agitated tank and a decanter [43]

Ultrasound-assisted extraction
Ultrasound with the 20kHz-100 MHz frequency is used to remove natural bioactive
compounds from the biological matrix by ultrasound-assisted extraction (UAE) [44]. This frequency

range is inaudible to people. Compression and expansion are achieved by passing ultrasonic waves
through the material. This causes cavitation, which means the generation, propagation, and
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eventual burst of bubbles. As the kinetic energy is converted into motion the interiors of the
bubbles are heated and the temperature and pressure can rise to 5000 K and 1000 bar respectively
[40, 41]. To allow the sample to create cavitation in the UAE, only liquid and liquid-containing solid
components are used. UAE is the most appropriate for solid plant samples, as Herrera and Castro
stated since ultrasonic energy leaches away organic and inorganic components from the plant
matrix [40, 42]. There are two stages: (1) diffusion through the cell wall; (2) shattering the cell wall
and releasing the contents of the cell [44], [47]. Some parameters, such as moisture level of
material, milling degree, grain size, and solvent, must be considered during effective extraction.
UAE must be integrated with current traditional extraction techniques to increase the yield of the
common extraction approach [44]. Vinatoru et al. described using UAE into the solvent extraction
equipment by inserting an ultrasonic unit in an optimal place to improve extraction efficiency [44],
[48]. UAE is a cost-effective and environmentally friendly extraction technology since it uses less
solvent, takes less time, and uses less energy.

4 MATERIALS AND METHODS
Herbal powder has been received from N Ltd., Hungary. The plant material was collected
in West — Sumatra in Indonesia. It was already ground into a bright green and scented powder and

used further in experiments in this state (Figure 8).

Figure 8 Herbal powder

5. METHODS

Moisture content determination

In total three parallel measurements were performed to determine the moisture content
of herbal powder. During all parallel measurements, the same mass of herbal powder (Mj) was
weighed in Petri dishes and put in an oven for at least 2 days at 105 °C to dry until mass
consistency. Then, the dishes with herbal powder were weighed back (Mf).

_ MM

2

M. - 100 %

where,
Mc — moisture content of the herbal powder [%];

Mi — an initial mass of the herbal powder before drying [g]; Mf — final mass of the herbal
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powder after drying [g];
Dry content (Dc) can be calculated by subtracting moisture content from 100 % as follows:

Dc=100%- M.
Where,

Dc —dry content of the herbal powder (%).

Particle size distribution

The particle size distribution is used to determine the proportions of a particular material
in different sizes relative to the total amount (volume, mass, etc.). The sieve analysis is used during
this experiment and herbal powder (Figure 9) was separated on different size sieves. The
diameters of the sieves were as follows:

0.5 mm, 0.315 mm, 0.16 mm, 0.1 mm, 0.071 mm, 0.05 mm, 0.025 mm and < 0.005 mm.

The initial masses of each sieve plate were measured and recorded. The tower of sieve
plates was assembled and appr. 10 g of herbal powder was measured onto the top plate. Retsch
vibratory sieve shaker was used and set for 20 minutes and at 40 Hz amplitude. After the
experiment, the final masses of sieve plates with herbal powder (Figure 10) were noted. In the
end, the difference between the final and initial sieve plated was calculated and percentages were
determined in relation to the total mass of herbal powder. In total, 3 parallel measurements were
performed.

Figure 9 Sieve plates with herbal powder Figure 10 Retsch vibratory sieve shaker
Stirred extraction

The stirred extraction (Figure 11) is one of the extraction methods used in these
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experiments. During this experiment, the weighed herbal powder was placed inside of 250 ml
flask and solvent (methanol) poured. The solvent with the herbal powder inside of flask is placed
in the water bath and attached to the agitator which rotated at 315 — 330 rotations per minute
(r.p.m.). For keeping a constant extraction temperature water bath was used and set at 40 —50 °C.
Once the extraction finished, the sample was filtered under a vacuum which enables the
separation of the extract and residue. Filtrate (extract) later evaporated as described in
4.3.6. After evaporation, the mass of extract was measured and collected into a sample bottle.
The samples were kept in the fridge until further experiments.

Ultrasound-assisted extraction

During these experiments, the Hielscher UP200ST Ultrasonic Processor (Figure 12) was
employed which has an ultrasonic transducer as well as a generator. The generator is used to

convert the electric power into mechanical oscillations which are transferred to the solution via
sonotrode.

Filtration

This process was performed under a vacuum to separate solid particles from the liquid.
Firstly, a glass filter funnel was placed on top of the Blchner flask with the rubber seal, and the
Bichner flask was connected to the hose to have the vacuum inside of the flask. The vacuum was
established by a jet valve adjusted to running tap water.

Evaporation
Overall, two evaporation equipment were employed during the evaporation of solvent from
the extract:

e Rotary evaporator (Heidolph)
o Air Stripper (Biotage TurboVap)
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Ultra-Performance Liquid Chromatography (UPLC)

The UPLC-DAD method was validated for linearity, precision, and accuracy. Linearity was
determined by analyzing the standards at seven concentrations (0.5, 1, 5, 10, 50, 100, 130 uM),
each in triplicate. Slope, intercept and the correlation coefficient were determined by least-
squares weighted regression analysis.

Quality control samples were prepared in three different concentrations (low, mid, and
high) for a standard solution, each in triplicates. These were used to determine both the intra-day
and inter-day precision and accuracy of standard solutions.

CONCLUSION

In this thesis work, the extraction of ground leaves was studied in detail. Herbal tree is a
unique tropical plant indigenous to Thailand and Malaysia with opioid-like sedative narcotic
character containing high level of alkaloids which possess cocaine-like stimulating effect and other
pharmaceutical properties.

The extraction was carried out using different extraction techniques and conditions. Two
extraction techniques, namely the traditional stirred extraction and the newly invented
ultrasound-assisted extraction methods were studied. Also, the effect of process parameters, such
as extraction temperature, time, solid to solvent ratio on the extraction yield, and mitragynine
content was investigated. Methanol was used as extraction solvent, based on previous findings
and publications.

Firstly, the moisture content measurement was carried out and it was found that the dry
content of herbal powder is 93,82 + 0,23 %., while its moisture content was 6.18 %.
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Ka3axcKkuin HalMOoHaAbHbIN UCCNeA0BaTENbCKMI TEXHUYECKUN YHUBEPCUTET MMeHun K.U.
CatnaeBa (Pecnybnnka KasaxcraH)

AHHOTauMA. B cTaTbe paccmaTpMBalOTCA MeTOoAMKA MOJyYeHMA Cblipbs M3  OTXOAa
NPOW3BOACTBA MOACO/NIHEYHOTO Macsia, CUHTE3, MAEHTUPMKAUMA M MccnedoBaHWe CBOMCTBA
aHWOHHOTO NOBEPXHOCTHO-aKTUBHOTO BellecTBa (MAB).

KntoueBble  cnoBa:  KoOAlOMAHAA  XMMWA,  MOBEPXHOCTHO-aKTMBHOE  BELLECTBO,
BO306HOB/IAEMbIN UCTOYHMK CblpbA, TEXHWYECKOE PacTUTENbHOE MAC/0, NeHoobpa3oBaHue.

BeeneHue. MoBepxHOCTHO-aKTMBHble BellecTBa (MAB) HaxoaAT LIMPOKOE NMPUMEHeHMe B
PA3/IMYHbIX OTPACAAX MPOMbILIEHHOCTU U B DbITY.

B HactoAwee Bpemda, okono 80% T[1AB npoum3BOAAT C  MNPUMEHEHUMEM  CbipbA
HePTEXMMMYECKOTO MPOUCXOXKAEHMA, YTO NPUBOAUT K POCTY BbIDPOCOB AMOKCMAA yrnepoaa B
atmocdhepy 1 TeEM CaMbiM, YCUAEHWIO NapHUKoBOro addekTa [1, 2]. Apyroi cepbe3Hoi npobaemon
ABNAETCA TOKCUYHOCTb U Me/IEHHAA CKOPOCTb pas3noxerHuns MAB, HaxoaAWMXCA B BOAOEMAX MOA,
[eCTBMEM CONHEYHOro CBeTa M MMKPOOPraHM3MoB. [lomazana B »KMBOW OpPraHW3m BMecCTe C
nuTbEeBOM BOAOW, MMAB MOryT paspylwmnTb reHeTUYEeCKMIA annapaTt KAETKM U BbI3blBaTb Pa3nyHble
bonesHn [3].

OaHom 13 3ddeKTUBHbIX cnocoboB pelleHMAa AaHHOW npobnembl ABAAETCA CUHTE3 WU
pa3paboTka TeXHONOrMM MNPOM3BOACTBA  3SKOMOrMyeckn Honee 6HesonacHbix [TAB 13
BO30OHOB/IAEMbIX UCTOYHMKOB CbipbA MPUPOAHOMO MPOUCXOKAEHMA.

Lienvro daHHOU pabomesl ABNAETCA CMHTE3 U UCCNel0BaHME CBOMCTB HOBOIO aHMOoHHoro MAB
(AMAB) Ha ocHoBe 3KonorMyeckn bonee 6€30MaACHOrO CbiPbA PACTUTENBHOMO MPOUCXOXKAEHMS,
NPUMEHAEMOr0 B Aa/lbHENLLIEM B Ka4eCTBe KOMMOHEHTOB MOKOLLIMX CPeACTB, NeHoobpa3oBaTenen,
dnoTopeareHToB U CMavmBaTenen.

SKcnepuMeHTanbHasA YacTb

Memoouka nosy4yeHusa cbipbs 078 CuHmMe3d. B KayecTBe cbipba And cuHTe3a MAB Obin
MCNONb30BaH OTXOL NPOM3BOACTBA NOACO/HEYHOrO Mac/sia — TEXHUYECKOe pacTUTeIbHOe Macno.

3 nuTepaTypbl M3BECTHO, YTO PEAKLMI0 TMAPOIM3A PACTUTENbHBIX Macen 0bbIYHO NPOBOAAT
B KMCI0M UK LLLeN0YHOW cpee. [Mpu npoBeAeHUN TMAPOAN3a B KMCAOM cpese 0bpa3yroTca Naoxo
PacTBOPUMbIE B BOAE KMPHble KapbOHOBbIE KMCNOTbI M XOPOLLO PAaCTBOPUMbIN B BOAE MNULLEPUH.
A npu npoBeAeHUM TMAPOIM3a B LWENOYHON cpeae 06pa3yoTca COMM BOAOPACTBOPUMbIX HKUPHbIX
KapbOHOBbIX KMCAOT (COMM Kanua, HaTpMA UAM aMMOHMS B 3aBUCUMOCTM OT TMUMA MCMNOb3yEMOW
WEeN0YN) U TANLEPUH.

13-3a2 N1OXOro pacTBopeHmna KapboHOBbLIX KMCNOT B KMCOW cpeae NPOMCXOAMT HEKOTOpOoe
3ameieHne TMApPOaAn3a, a BbIXOA MAPOaM3a MEHbLUE MO CPABHEHMIO C LWLENOYHbIM METOAOM.
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MosaTomy O6bII0 MPUHATO pPeLIeHWe, YTO peaKkUMio KaTa/UMTUYECKOro ruMapoaM3a  OTXO40B
NPOW3BOACTBA MOACO/THEYHOIO Macaa — TEXHWYECKOro pacTUTENIbHOrO Macaa cnedyeT NpoBOAMTb
B LLENOYHOM cpese.

Ycnosue 2udponusza mexHu4eckoeo pacmumesnsHoeo macaa. 100 1 TexHuyeckoro
pacTuTenbHoro macna n 300 mn 15 mac. % pactsopa NaOH nomecTnam B Tpexropnyto Konby n npu
HenpepbIBHOM NepemeLllnBaHMM HarpeBasn cCMecb Ha BoasaHoM HaHe npu TemnepaTtype 60°C B
TeyeHue 1 yaca. 3aTem nosbiwann Temnepatypy Ao 80-90°C n nobasnam B n3bbiTke 15 mac. %
pacTBopa H2SO04 1 nepemelinBanmn cmech B TedeHme 1 vaca.

B pe3synbTaTe peakumm rmaponmsa obpasyroTca ABa CN0A: XKMPHble KapbOHOBbIE KMCNOTbI
(*KK) 0bpasyoT opraHMYecknin c1on, a ruLepuH nepexoauT B BOAHYIO cpeay. BepxHuit cnoi
(cmecb XKK) oTmenanu ¢ nomouwpto AeNUTENbHON BOPOHKM UM HECKO/IbKO pa3 MpOMbIBa/IM
ONCTUANMPOBAHHOM BoAOM nNpu Temnepatype 50-60°C ana yaaneHua ramuepuHa. 3aTem CMech
BblAeneHHbIx KKK npocywnBanm B BakyyMHOM CyLIMAbHOM LWKady B TeyeHMe 5 yacoB. Bbixoa
cmecu KKK coctasmn 90 mac. %. KucnotHoe umncno 35 (puc. 1).

Mpwn nposeaeHun rmaponmsa npu temnepatype 50°C Bbixon KKK coctasun 85 mac. %.
Mo3ToMy B AaNnbHeNLWeM rmapoans nposoanaca npm Temnepatype 60°C.

CnefoBaTenlbHO,  ONMUMG/bHLIMU — YCA0BUAMU — 2UOPOaAU3A  OTXOA40B  MPOM3BOACTBA
NOACO/MTHEYHOTO MacC/a - TEXHUYECKOTo PacTUTeIbHOro macna asnatTca: t = 60°C; Katanmsatop —
15 mac. % pactsop NaOH; npoao kmMTenbHOCTb NpoLEecca rmaponmnsa - 1 4ac; rmaponms Ao KeH
NPOBOAMUTLCA B YC/IOBMAX HEMPEPBLIBHOTO NepemeLlnBaHuna CMecu.

NK-cnekTp nNpoayKTa rMAposnM3a TEXHUYECKOro pPacTUTeNIbHOro mac/ia  CHUMMaAW Ha
cnexktpomeTtpe Nicolet 5700, Termo Corporation, USA B anana3soHe yactot 4000-500 cmt (puc. 2).
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t=60°C; kaTanm3saTop — pactesop NaOH

PucyHoK 1. MI3meHeHWe KMCNIOTHOro Yncaa CMecu B NpoLLecce rmapoamsa
TEXHNYECKOTO PaCTUTE/IbHOIO Mac/ia No BpeMeHM
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PucyHok 2. VIK-cnekTp npodyKTa rmaponmsa TeEXHUYECKOro pacTUTeIbHOro macna.

B VK-cnekTpe npucyTcTByeT nonoca npu vactote 1709 cml, xapaktepHas [ana
KapboKcuAbHOM rpynnbl -CH2-COOH HacbIWEeHHbIX KapBOoHOBbLIX KMCNOT, npu YactoTe 1686 cm™?
NoABAAETCA N0/I0Ca, COOTBETCTBYIOWAA KapbokcuabHon rpynne -CH=CH-COOH HeHacbILLEHHbIX
KapbOHOBbIX KMUCAOT. Mpu yactote 3424 cm® BMAOHA Nonoca, xapakTepHasd Ana cBOBOAHOM
MMAPOKCUIBHOM rPYMMbl U NPU YacToTax 2857+2958 cm™ 0BHapysKMBaKOTCA MOOCHI, XapaKTepHble
LA CBA3AHHbIX TMAPOKCUABHBIX rpynn. MpuyactoTte 1210 cm™ npucyTcTBYET N0A0Ca, XapaKTepHas
ana rpynnel C-O, a npu  uactote 1640 cm™ nonoca, xapakTepHaa O18 KapbOHOBbIX KMCNOT,
CBA3AHHbIX MeXay cobor BOAOPOAHLIMW CBA3AMM. A MOOCHI, KOTOPbIE AO/MKHbLI HabAOAATLCA
npu 4yactoTax 1200+1170 cm?t, xapakTepHble s ceasmn -C-0O-C- B CI0XHbIX 3dUpax HaCbILLEHHbIX
M HeHACbILWEHHbIX KapOOHOBbLIX KWUCNOT, HE BUAHbLI B CMNEKTPEe WMAM MMEKT OYeHb HU3KYH
NHTEHCMBHOCTL [4, 5].

CneposatenibHO, ncxoaa 13 MK - CNekTpoB MOXHO cAenaTb 3aKkA4eHMe, YTO OpraHMYecKas
da3a, obpa3oBaBLLAACA B XO4€ MMAPOAN3A TEXHMYECKOrO PacTUTENbHOTO Macna, NpeacTaBaaeT
coboit cMeCb, COCTOALLYHD MNPEUMYLLECTBEHHO M3 HACbILEHHbIX M HEHACBIWEHHbIX XUPHbIX
KapboHoBbIX KMcaoT (FKK).

CuHTe3 aHnoHHoro MAB 13 TeXHUMYeCKoro pacTMTe/IbHOro macna

CunTes AMAB ocyuwecTBaeH nytem atepuodukaumm cmecn KKK, noayvyeHHon rmapoam3om
TEXHWYECKOrOo PacTUTENbHOMO Macna, 3TUAEHTAMKONEM W MNOCAeAyWMM B3aMMOAENCTBMEM
apupa KKK-3TUNEHrAMKONb C WTAaKOHOBbLIM AHTMAPUMAOM U CyAbGUPOBAHMEM PACTBOPOM
cynbduta HaTpua (NazS0s).

MeToAMKa CMHTe3a COCTOUT U3 ABYX 3Tanos.:

1- Sman. B Tpexropnyto konby, cHabxKeHHyto 06paTHbIM XONOAMNBHUKOM, TEPMOMETPOM,
nosywkon AnHa-CTapKka n BepxHenpmBoAHOW MeLlankon nomewwatoT 10,2 r atuneHramkona n 31r
cmecn KK, nonydeHHOM rnapoamn3om TEXHUYECKOTO pacTUTeNbHOro Macna, TakKe nobasnaoT 1%
OT 0bLel MacChl *KMPHbIX KUCNOT CEPHYIO KMUCAOTY B KaYeCTBe KaTanm3atopa. CMecb HarpesatoT
10 170°C 1 Bblgep<MBatOT NPKU 4aHHOM TeMnepaType B TeYeHmne 4 4acos.

2-Oman. B Tpexropayto  Konby, CcHabxeHHylo 0OpaTHbIM  XONOAUABHUKOM W
BEPXHENPMBOAHON MELWanKkon, a Takxke noBywkon [uHa-Ctapka nomewatoT 21 r cmecwy,
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nonyyeHHon B 1-stane, u 10 r WTAaKOHOBOW KWUCAOTbl W HArpesatoT MNPW MOCTOAHHOM
nepemelunsarum 4o 100 °C. Cmech BbIAEPKMBAIOT NPpW JaHHOM TemnepaType B TedeHume 1 vaca.
3atem cmech oxnaxgatot o 50°C u pobasnaoTt 0,1 Moab pacTBopa CynbGuTa HaTpua vepes
KaneNbHYI BOPOHKY B TeueHuMe 2 4yacos npu Temnepatype 70-75°C.

MNonyyeHHoe aHMOHHOE [MAB nmeeT cneaytoLlyto npeanonaraemyto CTPYKTYPHYO Gopmyny:

R—COO—(CH;)»—-O-CO—-CH-CH,—COONa™

CH;—505Na™
(R = yrneBofOPOAHbIN PaAMKaa KUPHbIX KAPBOHOBBIX KUCAOT)

MonydyeHHoe AMAB mMmeeT CBET/IOKOPMYHEBBIM LIBET, pacTBopAeTcA B BoAe M obnagaeT
BbICOKOM NeHO0Hpa3yoLWen 1 3MyAbIMpyHoLLEN CNOCOHBHOCTbIO. YCTOMYMBOCTL NEHO0OPA30BaHNS
cocrtasnaet 85%.

N3  mn30TepMbl MNOBEPXHOCTHOINO HATAMEHMA pacTBOpa oOnpeaeneHa KpuTuveckan
KOHUEHTpauua muuennoobpasosaHma (KKM) gaHHoro AMAB. KKM coctasuna 4 r/n.

BnarogapHoctb.  [laHHoe  wuccnepoBaHve  GUHAHCMPOBANOCH  KOMUTETOM  HayKM
MUHUCTEPCTBA HaYKM U Bbiclero obpasoBaHma Pecnybankm KasaxctaH (rpaHT Ne AP19678114).
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Biomass-produced furanics, furfural and 5-hydroxymethylfurfural (5-HMF), are considered as vital
platform chemicals used in the production of active pharmaceutical ingredients (APIs), commodity
goods, and fuels. The primary challenge associated with their production pertains to the high cost
involved in scaling up to in- dustrial levels. Consequently, it is essential to explore more cost-
effective options that yield efficient end products. In this study, the use of Lewis and Brgnsted
acids such as HCl and AlCI3 enhances the isomeriza- tion of glucose through catalytic dehydration
into 5-HMF. It was observed that employing moderate reaction conditions increased the yield of
5-HMF to 44.94 % and 50.60 % respectively, with changes in HC| concen- tration and AICI3 mass
loading. The suitable conditions to achieve the highest yield of 5-HMF were 100 uL of HCl, 0.75 g
of AICI3, reaction temperature 150 °C, and reaction time 4 h. In the second experiment, corn- cob
was converted into furfural in the presence of 20 % H2S04, in combination with NaCl as a
promoter. The optimal conditions under which a yield of 44.77 % was achieved were as follows:
50 mL of 20 % H2S04, re- action temperature 140 °C, 0.5 g of NaCl, 5 g of corncob, and reaction
time 160 min. Furthermore, a pro- posed reaction mechanism was outlined to elucidate the
pathway for the production of the aforementioned platform chemicals.

Keywords: Furfural, Hydroxymethylfurfural, 5-HMF, catalysts, dehydration, biomass, glucose,
corncob, ex- traction.

Introduction
The ongoing decline of fossil fuel reserves resulting from the persistent utilization of
petroleum and coal feedstocks, coupled with the pressing climate emergency, has spurred the
scientific community to pri- oritize the exploration of bio-based alternatives [1]. In response,
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biorefinery concept has emerged to investi- gate and yield economically viable products for fossil
fuel compounds, thereby contributing to a reduction in greenhouse gas emissions [2]. In recent
research, significant interest has resulted in the development of bio active platform chemicals.
Various platform chemicals, such as succinic acid, levulinic acid, 5-hydroxy- methylfurfural (5-
HMF), and furfural could be synthesized from biomass resources as reported by [3, 4]. Furfural
and 5-HMF holds a unique position among bio-active chemicals due to their physical and chemical
properties, comprising aldehyde, furan ring components, and alcohol. According to the U.S.
Department of Energy (US DOE), furfural and 5-HMF are designated as two of the “top 10”
platform chemicals for specialty and bulk chemicals [5]. These platform compounds are typically
synthesized by acid-catalyzed dehydration of C6 and C5 sugars, which are obtained from the
hydrolysis of cellulose and hemicellulose. For the past few years, researchers main focus is to study
the optimization conditions for furfural and 5-HMF pro- duction from biomass [6—-8], investigating
the separation and extraction methods to increase the selectivity and yield [9, 10].

5-HMF production from biomass shows promising properties among the platform
chemicals as reported by the US DOE and can be easily transformed into active pharmaceutical
ingredients (APIs) as well as other valuable chemicals [11]. Biomass-produced agrobased
resources such as lignocellulose, are vital resource for the synthesis of 5-HMF and are highly
abundant in the environment. It usually follows a three-step reaction under acidic conditions
involving hydrolysis of cellulose to glucose to form fructose through isomerization followed by
dehydration to 5-HMF [12]. Different approaches are employed by researchers for the conversion
of starch-rich agricultural waste into 5-HMF [13]. 5-HMF conversion from biomass-derived
residues is mostly investigated via optimization of reaction parameters such as catalyst loading,
temperature, pressure, and reaction time. Yosuke M. et al. applied liquid-liquid extraction for the
synthesis of 5-HMF from monosaccharides using methyl isobutyl ketone (MIBK) solvent. An 85 %
yield of 5-HMF was achieved by addition of Lewis acid which promotes isomerization of glucose
into five membered ring structure [14]. A combination of Lewis and Bronsted acid catalysts was
employed by Huixiang and his team in the synthesis of 5-HMF from carbohydrates using a low
boiling point (BP) solvent [15]. From their work, about 70 % of 5-HMF was achieved when isopropyl
alcohol (IPA) solvent was used.

Furfural, on the other hand, possesses outstanding applications in the production of active
pharmaceuti- cal ingredients, polymeric materials, food additives, cosmetics, pesticides,
insecticides, disinfectants, etc. [16, 17]. Their synthesis involves acid-catalyzed dehydration of
hemicellulose or furan-containing com- pounds as crucial C5 sugar components. A wide range of
agro-based biomass sources can be used for the synthesis of furfural. For instance, Adebayo and
his colleagues synthesized furfural and furfuryl alcohol from corncob, elephant grass, sunflower,
and baobab pulp in a Lewis acid medium [18]. Likewise, furfural synthesis was achieved from agro-
based biomass resources such as rice husk, sugarcane bagasse, cotton seeds, and oat hulls via
heterogeneous acid catalysts [19]. One major challenge faced by researchers focuses on improving
the yield and purity of furfural by optimizing the reaction conditions such as temperature, catalyst
loading, solvent used, and reaction time.

This research explores the variation of Brgnsted acid (HCl) and Lewis’s acid (AICI3) as
catalysts in the conversion of glucose into 5-HMF under moderately optimized conditions using a
high pressure batch reactor. Additionally, the synthesis of another platform chemical viz furfural
was studied using corncob as the primary feedstock in the conversion process. In the furfural
synthesis, NaCl was employed as a promoter to augment the hydrolysis and dehydration of
corncob into furfural. To elucidate the reaction pathway to pro- duce these platform chemicals, a
plausible reaction mechanism is proposed in this work.
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Experimental

Materials

Corncob was purchased from the local market (delivered from farmland Jetysu region of
Kazakhstan); all other chemical reagents used in this experiment were obtained from Sigma-
Aldrich: D-(+)-Glucose mon- ohydrate, > 99 %; 5-hydromehtylfurfural (5-HMF), > 99 %; Furfural,
99 %; Ethylene Glycol, 99.8 %; Iso- propyl alcohol (IPA), 99.5 %; Methanol (HPLC grade), > 99.8 %,
Dichloromethane (DCM), > 99.9 %; Alu- minium chloride anhydrous (AICI3), Sodium chloride
(NaCl), 99.8 %; Hydrochloric acid (HCl), 237 %; and Sulfuric acid (H2504).

5-HMF Synthesis

To a 150 mL high pressure batch reactor (Buchi-1297840), 2 g of glucose, AICI3 (0.25-1.5
g), HCI (50— 200 uL), 45 mL of IPA, and 5 mL of deionized (Dl) water were added and gently stirred
to obtain a homogenous solution mixture. The homogeneous mixture was heated in a high
pressure reactor at 10 bar at a temperature of 150 °C for 4 h at a stirring rate of 350 rpm. After
the reaction was stopped, the mixture was quick- ly collected and filtered under vacuum and the
analyte was extracted with ethyl acetate and solvent removed under reduced pressure. An
approximate mass of light brown solution was obtained, which was separated into organic and
aqueous phases. Samples taken from two phases were filtered through a 0.22 um syringe filter
and diluted with methanol for HPLC analysis. The concentrate was preserved in clean Pyrex glass
vials for further analysis. The 5-HMF yield was calculated as follows:

5-HMF yield (%) = “5=HMF 4 100%

glucose

where Ns.yvr denotes the moles of 5-HMF produced and Ngjucose represents the moles of glucose
used. To confirm the effectiveness of the chosen method, all experiments were carried out in
triplicate.

Furfural Synthesis

5 g of corncob, 0.5 g of NaCl, and 50 mL of 20 % H,SO4 was prepared under the fume hood.
The mixture was transferred into a high pressure batch reactor (Buchi-129784, Germany) at 10
bar, where the reaction was carried out separately at different temperatures of 100, 120, 140,
160, and 180 °C for 160 min. The distillate was filtered and extraction carried out by liquid-liquid
approach using dichloromethane (DCM) solvent after which the furfural was separated under
reduced pressure using rotavapor (Buchi R-210). Furfural yield was calculated as follows:

Furfural yield (%) = 22=HME 4 100%

glucose
where Nrurfural is the mole of furfural product after reaction and extraction and Nhemicellulose 1S the
mole of hemicellulose (pentose) content in corncob.

The hemicellulose content used was based on literature values obtained by several researchers
from the

National Institute of Technology, India. According to their findings, the hemicellulose
content obtained from lignocellulosic dry corncob is between 26—36 % [20]. The average of the
reported amount (31 %) was used in calculating the theoretical mass of the hemicellulose content
in our corncob. Furfural content was calculated based on the concentrations obtained by UHPLC
where samples were measured according to the calibration (with R? 0.9962) prepared for furfural
analysis. All experiments were carried out in triplicates to con- firm the effectiveness of the chosen
methods.

Scheme of the 5-HMF and furfural production from glucose and corncob respectively is
presented in Figure 1.
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Figure 1. Process flowsheet of 5-HMF and furfural production from glucose and corncob
respectively

Characterization

Characterization analyses were performed qualitatively and quantitatively for pure
standards and synthesized products. Prior characterization of the pure furfural standard,
purification was carried out by a simple distillation process as the furfural changed color to dark
brown due to improper preservation. Furfural and 5-HMF were characterized by FTIR, UHPLC, and
GCMS to understand the physical and chemical features. The functional groups were detected
using FTIR spectrometer (Thermo Scientific Nicolet iS10, USA) to study the chemical composition
of furfural and 5-HMF. All spectra were recorded in the range 4000—- 500 cm-1 with a scanning
speed of 1 cm-1s-1 and a 4 cm-1 resolution. 5-HMF concentration obtained from glucose
conversion was analyzed by UHPLC (Ultimate 3000, Thermo Fisher Scientific, USA) and equipped
with a UV detector (C18 column, 150 mm length, particle size 1.9-micron, diameter 2.1 mm). The
effluent used was a mixture of water: methanol (80:20, v/v) at a flow rate of 0.2 mL/min. The
column temperature was 30 °C and the sample injection volume was 1 plL. The analysis was
repeated two times and the 5-HMF was measured at 284 nm wavelength and quantified using an
external standard calibration curve with series of dilutions ranging from 0.5 mg/L to 30 mg/L. The
guantitative analysis of furfural used the same parameters as for the analysis of 5-HMF. The only
difference is the change in wavelength from 284 nm to 275 nm for furfural analysis. A TSQ 8000
Evo Triple Quadrupole GC-MS/MS (Thermo Fisher Scientific) instrument with ion source
temperature of 200 °C, the operating system at 70 eV, capillary temperature of 200 °C, with
injection split (20:1 ratio, 1 uL) at 270 °C injector temperature was used to perform qualitative
analysis of the synthesized products. 5 % phenyl residues: 95 % methyl polysiloxane capillary
column (Trace GOLD TG-5MS-GC Column 30 m x 0.25 um x 0.25 mm, Thermo) was used. The oven
temperature was programmed as follows: initially at 60 °C for 5 min, increased to 260 °C at a flow
rate of 15 °C/min and maintained at 260 °C for 20 min, and finally increased to 270 °C rate 2
°C/min, maintained at 270 °C for 5 min. Helium (He) was used as the carrier gas at a flow rate of 1
mL/min. The full scan of the El ionization mode was carried out in the range of m/z 45-600. Data
collection, compound identification, and peak processing were performed with Xcalibur (Thermo
Scientific).
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Results and Discussion

The purchased furfural standard was purified and characterized by FTIR, GCMS, and HPLC
to study their physicochemical properties. FTIR was as well measured for the as-prepared sample
products and com- pared with pure standards and feedstocks. The results obtained by FTIR
showed prominent peaks in which different functional groups were identified by comparison with
literature data. In Figure 2, the chemical composition of glucose, corncob, synthesized 5-HMF and
furfural as well as pure 5-HMF and furfural standards are presented.
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Figure 2. FTIR spectra of 5-HMF (A) and furfural (B)

The IR spectra of glucose, 5-HMF, and pure 5-HMF standard in Figure 2(A) show the
chemical composition consistent with molecular structures and expected functional groups,
confirming the identity of these compounds. Though peaks were observed in the same spectral
region from all samples, in overall, the pure 5-HMF standard shows peaks with higher intensities
compared with that of raw glucose and 5-HMF obtained from glucose. A broad absorption band
at 3374.26 cm-1 was observed in all three materials at the same position which could be attributed
to the stretching vibrations of 5-HMF hydroxyl groups [21]. The absorption bands in the region
3120.81-2841.61 cm-1 from pure 5-HMF standard through synthesized 5-HMF were at- tributed
to the presence of methylene group (-CH2-). Further, the pure 5-HMF standard possesses a sharp
band at 1655.84 cm-1, which was assigned to the stretching vibration of C=0 (carbonyl group).
However, this prominent was not so recognizable in the raw glucose and 5-HMF samples produced
from glucose. The presence of C-O stretching vibration was justified by absorption peaks at 1017
cm-1 and 1188 cm-1 in all samples as already reported [22].

Figure 2(B) shows the IR spectra of pure furfural standard, furfural produced from corncob
and raw corncob. In the pure furfural spectrum, moderate intensity bands at 2810 and 2840.22
cm-1 represent C-H stretch for the aldehyde group while at 3133.31 cm-1, the presence of
aliphatic C-H stretch was recorded, at the same time these peaks were not observed in corncob
and furfural synthesized from corncob. At a wave- length of 1670.33 cm-1, the presence of the
conjugated carbonyl group showed an intense peak confirming the presence of the carbonyl
functional group in the furfural compound. This is also observed in the same region from furfural-
derived corncob. This occurs in the conjugated unsaturated aldehyde region but not the ketone
group. The spectral range between 881 to 745.69 cm-1 could be attributed to the C-H bending
vibra- tion while at 1460.98 cm-1, the —C=C functional group was recorded [23]. The spectral
region between 881—- 876 cm-1 and 773—-770 cm-1 is indicative of the —CH out-of-plane bending
vibrations associated with aromatic rings and their derivatives where these peaks are recorded in
pure furfural and that of furfural derived from corncob [24]. In summary, more intense peaks are
observed in pure furfural standard and synthesized furfural compared with raw corncob spectra.
GC-MS/MS qualitative analysis was performed to confirm glucose and corncob transformation
into 5-HMF and furfural respectively. From the result, the purity and molecular composition of 5-
HMF and furfural was confirmed by qualitative analysis using a TSQ 8000 triple quadrupole GC-
MS/MS analytical instrument. The chromatogram exhibited distinctive retention time at 3.62 min
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and 4.16 min for 5-HMF and furfural respectively showing the mass-to-charge ratio (m/z) and
relative abundance of all fragments generated during the bombardment by electron impact
ionization process as shown in Figure 3.
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Figure 3. GC-MS/MS qualitative test for 5-HMF (A) and furfural (B) from glucose and corncob
respectively

The spectrum of the 5-HMF derivative with m/z 126 corresponds to the molecular mass of
the parent ion (M). A methyl group loss fragment (~CH3) at m/z 97 denotes the base peak, while
oxidative products (e.g.,, HCOOH) and fragments resulting from furan ring opening forming
dehydrated products are also observed after bombardment (Fig. 3(A)). In addition, fragments
resulting from substituents or side chains may also be evident. For furfural fragments, as shown
in Figure 3(B), the m/z value at 96 corresponds to the molecular mass of furfural as well as the
base peak since it shows the highest intensity amongst all other fragments. Importantly, a
fragment with m/z 67 corresponds to a furanic cation which plays a vital role in furfural synthesis.
The fragments obtained from as prepared 5-HMF, and furfural are in agreement with those al-
ready reported in the literature.

A quantitative and qualitative analysis was carried out with UHPLC ultimate 3000 (Thermo
Scientific) with UV-vis detector at 284 and 275 nm wavelength for 5-HMF and furfural respectively
(Fig. 4). Prior to analysis, a calibration curve was prepared using pure 5-HMF and furfural standard.
The correlation coefficients 0.9999 and 0.9998 for 5-HMF and furfural respectively proved the
efficiency of the curve.
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Figure 4. UHPLC analysis for 5-HMF (A) and furfural (B) synthesized from glucose and corncob
respectively
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An intense peak in Figure 4(A) was determined at a retention time of 3.093 min for 5-HMF
with the highest concentration of 257.87 mg/L amongst all synthesized samples. Furfural
confirmation test was also conducted on UHPLC where a furfural peak was observed at 3.807 min
as shown in Figure 4(B).

Effect of HCl Volume and AICI3 Loading Towards 5-HMF Production from Glucose

The synthesis of 5-HMF from glucose conversion exhibits potential pathways, inclusive of
both direct dehydration and intermediated routes, possibly involving compounds like fructose as
reported by [25]. Lewis acids, such as AICI3, VCI3, and SnCl4 are found to be useful in the glucose
isomerization to fructose com- pared with Brgnsted acids. Furthermore, fructose then undergoes
dehydration in the presence of Brgnsted acid (HCl) leading to the formation of 5-HMF. Figure 5(A)
shows the effect of HCl volume for 5-HMF con- version from glucose. The study aimed to
investigate the impact of variations in HCl volume and AICI3 cata- lyst loading on 5-HMF vyield.
Different HCl volumes, ranging from 50 to 250 pL, were tested in a 50 mL IPA:H20 ratio to facilitate
the conversion of glucose into 5-HMF. The experimental procedure involved heating the reaction
mixture in a high pressure batch reactor to 150 °C and maintaining a steady temperature for a
residence time of 4 h.
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Figure 5. HCI concentration (A) and AICI3 mass loading (B) variation for 5-HMF production from

glucose (Asterisks denotes level of significance based on one sample t-test
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The 5-HMF yield exhibited an increase from 17.51 % to 42.94 % when HCl volumes of 50
and 100 pL were respectively used (Fig. 5(A)). However, as the HCl volume was further increased
to 150-250 uL, the 5- HMF vyield gradually decreased within the range of 39.46 % to 26.06 %.
Based on the findings, the optimal conditions were determined to be a 100 uL HCl volume and 1
g of AICI3. Between 100-200 pL HCl volume shows a good trend in transforming glucose to 5-HMF.
However, the yield is relatively low when too low or too high concentration of HCl was tested as
shown in Figure 5(A). This trend is similar to the work that was already reported by [26-27]. As
widely accepted, the formation of 5-HMF requires relatively moderate conditions. Increasing the
acidity of the medium might facilitate the dehydration reaction but highly acidic medium may not
be favorable as seen in the trend of product yield. In addition, choosing a higher temperature for
highly acidic medium might convert the 5-HMF to levulinic acid as an intermediate [28]. The results
obtained from statistical data prove that the difference in the triplicates of each experiment
conducted towards 5-HMF synthesis was highly significant (p < 0.05). To summarize, a moderate
HCl concentration is required for a good yield of 5-HMF while low or higher concentration may
suppress the glucose conversion to 5-HMF.
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Empirical research was conducted by varying the mass of AICI3 to monitor the yield of 5-
HMF, aiming to determine the optimal quantity of AICI3 conducive to the conversion of glucose
into 5-HMF, as depicted in Figure 5(B). To study the effect of AICI3 mass loading, different masses
varied from 0.25-1.5 g of AICI3 dosage were used. The maximum yield of 51.60 % was reached
when 0.75 g of AICI3 was used in the presence of 100 pL HCl for a reaction time of 4 h at 10 bar
pressure. Increasing the mass of AICI3 from 0.25 to 0.75 g shows a good correlation by increasing
the yield of 5-HMF yield while further increment of AICI3 mass results in low yield. Increasing
trends were found in the work of [29], however, they did not include further increment of AICI3
dosage in their research. One possible reason for the yield decline after increasing the mass of
AICI3 could be related to the agglomeration of the catalyst due the higher amount in solution or
possibility of converting the glucose into other byproducts such as humins.

Effect of Temperature on Corncob Dehydration into Furfural Using H2504/NaCl Medium

In the furfural synthesis from corncob via a Brgnsted acid catalyzed dehydration reaction
method in the presence of NaCl, effect of temperature variation on corncob conversion into
furfural was the main parameter studied. To achieve furfural, Cl- ions in the presence of 20 %
H2S04 enhance the transformation of corn- cob hemicellulose layers during the dehydration
process to produce furfural. H2S04 serves as a catalyst while addition of NaCl as a promoter. From
the results, furfural synthesis from corncob using a high pressure batch system significantly
impacts the yield when temperature was varied (Fig. 6).
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Figure 6. Effect of temperature on corncob dehydration into furfural using H2504/NaCl medium
(Asterisks denotes level of significance based on one sample t-test assuming statistical significance
atat *=:P<0.05 ** = :P<0.005 *** = :P <0.0005)

As can be seen in Figure 6, NaCl dramatically promoted the conversion of corncob into
furfural in the presence of H2SO4 catalyst at a reaction temperatures ranging from 100 °C to 180
°C at 10 bar pressure in 160 min reaction time. The highest furfural yield of 44.77 % was obtained
for 140 °C reaction temperature while the lowest yield (24.52 %) at 160 °C reaction temperature.
From the outcome and the chemistry in- volved in the synthesis, it could be attributed to the fact
that corncob dehydration of hemicellulose (pentose) according to this reaction is highly favoured
at moderate temperatures. The reaction likely proceeds efficiently at a reaction temperature of
140 °C leading to higher furfural yield. In contrast, the choice of higher reaction temperature may
be too aggressive for this reaction resulting in the low yield. This could also occur due to undesired
side reactions or the rehydration of furfural into other by-products such as humins and levulinic
acid. The results obtained from statistical data proves that the difference the triplicates of each
experiment conducted towards furfural synthesis was highly significant (p < 0.005). The results
obtained highlight the importance of temperature optimisation in achieving a higher yield.
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Reaction Mechanism

The reaction routes for glucose conversion into 5-HMF are shown in Figure 7(A). Glucose
conversion in the presence of Brgnsted and Lewis acids proceeded through a coupled route,
involving the use of AICI3 for isomerization of glucose to fructose and the fructose dehydration in
the presence of halogen to produce 5- HMF. 5-HMF degradation may occur, leading to the
formation of byproducts such as formic acid, levulinic acid, or humins [30]. In Figure 7(B), the
furfural reaction pathway is divided into two major steps: in the first step, hydrolysis of corncob
into a pentosan derivative, xylose may occur, which is further converted into furfural in the second
step via a dehydration process [31].
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Figure 7. Possible reaction mechanism for 5-HMF (A) and furfural (B) production from glucose and
corncob respectively

The use of H2SO4 acts as a catalyst in both steps, resulting in the production of furfural
from corncob. The use of NaCl helps to increase furfural yield, serves as a promoter, as well as aids
in the stabilization of oxonium or carbocation intermediates for the H2SO4 catalyst.

Conclusions

This study highlights the impact of Brgnsted and Lewis acids in the catalytic conversion of
biomass- derived glucose and corncob into 5-Hydroxymethylfurfural (5-HMF) and furfural,
respectively. The results obtained clearly demonstrate that selecting optimal conditions, including
concentration, reaction temperature, reaction time, catalyst, and solvent system, is crucial for
achieving high vyield when transforming various bio- mass feedstocks into their respective
products. HCl and AICI3 have been demonstrated to exhibit effective conversion mechanisms
when used in conjunction with IPA, H20, and 20 % H2S04 to produce 5-HMF and furfural. The
addition of NaCl as a promoter significantly enhances the conversion of corncob into furfural when
H2S04 is employed as a catalyst. Impressive vyields of 42.94 % for 5-HMF (HCI concentration
variation), 51.6 % for 5-HMF (AICI3 mass loading variation) and 44.77 % for furfural were achieved.
This re- search work also proposed a plausible mechanism for glucose and corncob conversion
into the platform chemicals.
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The modern processes of political reforms can be studied from various, including philosophical,
positions. In the latter case, the concept of "reform" acts as a philosophical category exploring the
field of politics in the context of the past and present in order to create a methodology for
analyzing political reform and its development in the future. According to S. Pratsko and V. Shpak,
in the modern period, the indispensable conditions for the implementation of reforms are: "a
sense and awareness by society and each person of the usefulness, constructiveness and
expediency of transformations; the ability in managing reform to adequately reflect and skillfully
use the fundamental needs, interests and current needs of the majority of the population; the
need to diagnose and resolve political conflicts and contradictions, to remove exacerbations of
social tension and follow democratic principles, to prevent the manifestation of aggressiveness
and authoritarianism of the authorities, the substitution of narrow-group state interests, and
more" [4]. The post-Soviet transition unfolded in the context of globalization and the "third wave
of democratization" (Huntington, Toffler, etc.), which gave the phenomenon of democracy new
semantic shades, problematic nuances, development prospects, etc. Thus, when discussing the
problems of transition from the Soviet to the democratic system, the probability of resuming the
period of authoritarianism of one degree or another manifestation to contain chaos was
theoretically considered the first years of the collapse of the USSR and the sustainable
development of the newly independent states. For most post-Soviet countries, these theoretical
assumptions have turned into a practice of strengthening States and integrating societies. In this
regard, we should talk about a certain trend, since similar projects of intermediate
authoritarianism were characteristic and continue to operate today in Latin America, Africa, and
Asia. After the collapse of the USSR, the same problem forced foreign political scientists to study
the problems of the relationship between democracy and authoritarianism in the context of the
political development of the post-Soviet space. The well-known theories of the "waves of
democracy" by S. Huntington and the "end of history" by F. Fukuyama unequivocally assumed that
after the collapse of the bipolar world, the further development of the world political system
would follow the path of permanent expansion of the number of states that adopted the model
of liberal (and then neoliberal) democracy. However, in a very short time, world practice has
shown that not only post-socialist countries have revealed a tendency to return to semi-
authoritarian and authoritarian types of government, but also developed and developing
democracies have begun to resort to elements of authoritarianism in domestic and foreign policy.
Such countries include such different democracies as the United States - the era of D. Trump, Brazil
—J. Bolsonara, Turkey — R. T. Erdogan, Hungary — V. Orban and others. And here it is necessary to
emphasize that modern authoritarianism is a form of conservatism, which was often resorted to
in the West during the crisis of liberal ideas (M. Thatcher, R. Reagan, etc.).

Although a number of political science studies have insisted on the version that the coronavirus
pandemic with its large-scale restrictions on democratic procedures contributed to the revival of
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authoritarianism, it is obvious that this could not be the main reason, since the "new wave" of
authoritarianism preceded the outbreak of the pandemic for almost a decade. It is possible that
the leaders of many countries of the world were strongly impressed by China's success in building
a unique political system combining liberal economic capitalism with harsh political
authoritarianism. At the same time, it gradually became clear that the pragmatism of
authoritarianism has its limits, after which it begins to slow down and then completely hinder the
development of the state and society. And while in China this is most noticeable in the field of
economics, in Russia it is striking both in economics and politics. Even before 2014, an
authoritarian regime was consistently developing in the Russian Federation, which at the first
stage contributed to strengthening statehood and consolidating Russian society. After a period of
impressive success in the economy, the established vertical of power gradually began to slow
down the development of Russia, which returned to the path of conquering the post-Soviet space.
Thus, the immediate consequence of overcoming authoritarianism in Russia was external
expansion. The slogans of the 90s that "Russia is fed up with revolutions, it has passed them and
there will be no return to revolution" did not justify themselves: "color" revolutions, the growth
of authoritarianism and xenophobia, the decline of democratic gains, war as a method of solving
internal and external contradictions, the split of society, contributing to the growth of
revolutionary sentiments aimed at The scrapping of the ossified political system has put unsolvable
problems in front of authoritarianism. It is obvious that in the post-authoritarian period, states
and societies must look for new technologies of reform" [4]. Now: "Half-hearted, small, limited
reforms, instead of containing radical political catastrophes, revolutions, and loss of stability, lead
to radicalization of the situation and public sentiment" [4]. Under these conditions, it is believed
that radical economic reforms reduce the possibility of maintaining authoritarian power. The
article [6] is devoted to this problem, in which it is noted that: "electoral costs can be significantly
reduced if political economy considerations are taken into account in advance when developing
policy. At the same time, the experience of past reforms points to three key lessons. "Firstly,
reforms do not lead to electoral costs if they are carried out at the beginning of the government's
term of office. Secondly, not all reforms involve political costs, which underscores the importance
of distinguishing between reforms. Thirdly, the political costs of economic reforms are manifested
mainly in cases where reforms are carried out during periods of weak economic activity" [ibid., see
Note 1]. The post-authoritarian period has become an important field of research for many
countries around the world. And here the problem begins with an analysis of the contradictions
that have arisen and have not yet been resolved in the modern development of democracy. In this
regard, an important article by an employee of the College of Management of the Institute of
Socio-Economic Research (INESC) and the National Executive Council of the Brazilian Association
of Public Organizations (ABONG) J. Moroni: "Reforming the political system: returning power to
the people" [7], describing the situation of the first decade of the XXI century in Brazil, typical,
meanwhile, for many modern states of the world. The author rightly believes that society as a
whole rejects the modern understanding and implementation of politics: "The mechanisms
(parties, electoral processes, representation, etc.), which have traditionally been considered a
legitimate way of "conducting politics”, are in crisis and have lost the trust of the general
population. In other words, people don't feel part of these processes. Politics has become the
exclusive prerogative of elite groups and consists only of maneuvers within traditional institutions.
Even worse, the state reacts to the global crisis with a corporatist survival instinct and becomes
more and more closed" [see 7]. And political reforms in academic debates and in the media are
seen as a tool for more effectively satisfying the interests of the ruling elites. Meanwhile, political
reform should be considered in a broader context: "It is necessarily aimed at promoting changes
in the political system, political culture, society and the state. In short, political reform should be
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understood as a reform of the decision-making process itself, which, in turn, means a reform of
the government and the ways of its implementation” [7].

Political reform must find a way to return power to the people when people have the right to
exercise it directly, and not only through their representatives. The latter leads to the conclusion
that if the democracy that exists today wants to survive, it will have to reinvent itself, create new
mechanisms of participation that will put decision-making in the hands of the entire population.
On the path of such political reform aimed at radicalizing democracy, combating inequality and
exclusion, it is proposed to build a World Social Forum, networks of grassroots organizations on a
horizontal basis, and holding permanent public meetings to discuss popular projects of reforming
the political system. The rules for holding plebiscites and referendums do not allow the people
themselves to set them in motion. The right to call a plebiscite or referendum is now the
prerogative of Parliament, and people themselves can participate only when they are called to
vote. The regulation of this process has become so complicated by bureaucracy that it is simply
not viable as an instrument of direct participation. In fact, the parliament used its power to
introduce rules that neutralize all three instruments. Therefore, they need a new regulatory
framework, new forms and mechanisms of direct participation should be created, such as, for
example, a popular veto. Citizens of the country as a body should be able to revoke government
mandates. It is necessary to create a public, people-oriented, rather than state-owned,
communication system capable of balancing the dissemination of information [see 7]. "The key
issue today in open, democratic public debate is not how people can come to power, but how they
can 'be' power," the author concludes. It should be noted that political reforms in themselves and
in connection with economic reforms are being implemented in all countries of the world,
providing experience in various models of their promotion. The most impressive experience of
accelerated economic reforms with subjectively restrained political reforms is represented by
China: "...during the first 20 years of China's reforms and openness, economic growth was not
accompanied by the development of society. Political reforms did not keep pace with economic
ones, and the imperfection of the political system hindered economic reforms and development
[2]. At the same time, "in the first years of the XXI century, reforms brought a number of significant
achievements: political stability, peaceful generational change of power, a significant increase in
the level of political democracy. But even at the beginning of the second decade of the 21st
century, the implementation of legislation and democracy faces many challenges, especially with
the intensification of nationalism at the beginning of the century" [2]. The world began to talk
about the "Chinese dream", reflecting the process of becoming a new great power that will replace
the United States. It is obvious that the implementation of such grandiose plans is impossible
without lagging political reforms in the country. The transformations initiated in the PRC under
the slogan "Reforms and openness" presented a program of economic reforms launched in 1978
and aimed at creating socialism with Chinese characteristics, combining a socialist market
economy with openness to the outside world [see 2]. The "open door" policy has allowed
international trade and foreign investment. The Chinese diaspora played a big role in this. But the
state continued to control large enterprises, and a significant part of the industries were still
guided by central planning. Thus, the Chinese economy was organized as a socialist system
governed by central planning. The dominance of the State and collective ownership, the central
management of firms instead of the financial system, the redistribution of resources between
regions, grain distribution and subsidized housing were reflected in the income distribution
system, which was much more limited than in almost all other developing countries. Prolonged
authoritarianism and the subsequent irremovability of power have become a problem for the
further development of the PRC. An example of successful reforms in developed countries was the
Federal Republic of Germany, which carried out the political and economic integration of the
divided parts of the country in a short time and became the locomotive of a united Europe [see
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5]. Against this background, the reforms carried out by E. Macron in France with the reputation of
an unreformable country look somewhat contradictory. Many measures look reasonable, but are
not designed for quick returns. On the one hand, a labor reform has been implemented aimed at
reducing unemployment, which increased after the 2008 crisis (10%); the vocational training
system has been reformed, labor dispute negotiations have been moved to the enterprise level,
which is especially important for small and medium-sized businesses in their fight against powerful
trade unions. In the spring of 2018, the government announced the beginning of railway reform.
On the other hand: "Today in France it is impossible to get rid of the feeling of some deja vu. The
implementation of the reform plan seems to be in full swing. The pension system transformation
project is still shaking the foundations of French statehood. The reforms are perceived by a
significant part of society as unfair and incomprehensible, which turned into mass protests of the
population against the ongoing reform of the pension system, threatening a change of power in
France. The situation is aggravated by not very good economic results so far [see 1].
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Note 1 "....governments can avoid electoral punishment when carrying out reforms in difficult
times if (1) the country transitions to democracy; (2) reforms and stabilization are considered
inevitable, and political leaders have strong responsibilities; and (3) the government effectively
signals reliable commitments, including strong responsibilities, and strengthens dialogue with
business and civil society (political costs of reforms: fear or reality?).
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Annotation. Inclusive education is not important in itself, and it is not only the inclusion of
children with special needs and disabilities in the learning environment. This is, first of all, the
creation of a new environment, taking into account a number of principles in the organization of
its life. The main one is the humanization of the entire system of relations, the organization of
interaction between the children's and adult communities based on empathy. To show empathy is
to accept the Other as he is. Formed empathy, empathic personality tendencies are a fundamental
condition in accepting other people, a manifestation of a flexible position towards them, and in
general a humanizing principle of the entire system of relations.

Keywords: relationships, inclusion, inclusive education, empathy, special educational
needs, principles of building inclusive education, humanization of relationships, experiences,
emotional relationships

Inclusive education is "a special approach to the construction of general education, which
implies accessibility (opportunity) of education for every person, regardless of their special needs
and requirements" [1, p.7]. At the same time, the implementation of inclusive education requires
consideration and reliance on a number of principles. M.R. Bityanova identifies the following
fundamental principles:

¢ the value of a person does not depend on his abilities and achievements;

¢ Everyone is capable of feeling and thinking;

e Everyone has the right to communicate and to be heard;

e All people need each other;

¢ Genuine education can only be carried out in the context of real relationships;

e all people need the support and friendship of their peers;

¢ For all students, making progress may be more about what they can do than what they
can't;

e diversity enhances all aspects of human life.

V.K. Zaretsky points out three principles:

* how will a child with disabilities study in comparison with other children;

¢ what will be his relationship with adults;

¢ what will be his relationship with "healthy" peers [2, p. 34].

The most complex principles are the relationships that determine the interaction of people
with limited educational needs with the community. Inclusive education is focused on humanistic
values, in which the forms of interaction of students with special educational needs with a peer,
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teacher, tutor, adviser and other people should be favorable for them. The study of the problem
of relations is based on the developments of V.N. Myasishchev, which are based on an approach
to personality as a system of relations: "Personality is a system of relations, characterizing
personality by its orientation, level, structure and dynamics, we thereby characterize its relations.
Personality development ... from this point of view is characterized by the development of
relationships" [3, p. 35]. In line with V.N. Myasishchev's concept, it is customary to consider
relationships as a subjective, selective connection of a person based on individual experience with
various aspects of reality, with significant objects. The most important contribution to
understanding the essence of relationships was made by S.L. Rubinstein, from the context of
whose research we took a valuable idea that is consonant with our view of the problem of
relationships: "Empirically, in human life, in a child, the attitudes of other people towards him
determines his attitude towards them and forms his self-awareness" [4, p. 334]. The leitmotif of
S.L. Rubinstein's views is the humanization of relations, their definition as a source of formation of
humane feelings [6, p.30]. This provision is especially relevant at the present stage of the
development of modern education, its transfer to the rails of inclusion, since it is humane relations
with others that contribute to the inclusion of students with special educational needs in society.
The student's emotional relationships to others and to himself are considered in the context of
empathy. In light of the above, relationships are a specific channel through which empathy is
influenced. Researchers call empathy and empathy the most typical personal forms of empathy.
We believe that empathy is formed in a person based on imitation of an adult. Imitation ensures
the social development of a personality and is, by its essence and nature, a socially conditioned
activity of a personality consisting in reflecting reality. Empathy, feeling about the feelings of
another, but different from them, without reference to oneself. This social feeling makes it possible
for a person to put himself in the place of another, to help and support him. To show empathy is
to accept the other as he is. Through empathy, the student "enters" into the world of another
person. The starting point of the manifestation of empathy is an empathogenic situation that
directs the behavior of the subject to the object, causing positive changes in its emotional and
motivational sphere. Therefore, the transition to inclusive education should be based on a change
in the teacher's attitudes aimed at interacting with students, primarily with students with special
disabilities. The humanization of education is more relevant today than ever. The teacher is a
conductor of inclusion, ensuring mutual acceptance and mutual understanding among all
participants in the educational process. Empathy of a teacher in pedagogical interaction acts as
the main condition for the implementation of the principle of inclusive education. The task of the
teacher is to accept students with special educational needs, regardless of their characteristics and
capabilities. If the relationship between a student with special educational needs and a teacher is
empathic, then the rest of the students of the "special person", imitating the teacher, internalize
this interaction, "appropriating" its content to themselves and through exteriorization are
"transferred" to students with special educational needs, teachers, parents. The formulation of the
problem of empathy in philosophy for a long time was carried out primarily from the standpoint of
the problems of the theory of knowledge that were relevant at that time [5, p. 20]. At the first
stage, the content of what is meant by the name "empathy" is determined by the concepts of
"feeling" (T. Lipps) of cognition [6, p. 117] "empathy" (V. Dilthey) [7, p. 65] and their interaction.
These concepts developed at the intersection of several interrelated philosophical directions:
philosophy of life, descriptive (understanding) psychology and phenomenology. Common to them
were the desire to overcome the mechanicism and rationalism of Modern philosophy and an
innovative approach to defining the subject and method of the humanities. For all their differences,
both concepts define an approach to empathy as a specific method and phenomenon of cognition.
The most important characteristic of feeling (Einfuhlung), which determined its importance for the
theories of the late XIX — early XX centuries, which justified the new principles of the methodology
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of the humanities, is its "non-rationality"”, "non-logic". Traditionally, the field where the role of this
type of cognition was recognized in European philosophy was the field of aesthetics. Therefore,
the appeal to those phenomena that are now included in the problems of empathy can be traced
much earlier: in the aesthetics of D. Hume (aesthetic cognition and aesthetic pleasure are
impossible without sympathy), in the aesthetic views of |. Kant and the German Romantics [8, p.
116]. For the first time, the verb "to feel" appears in the latter — to "put" their feelings into objects
of nature and art in order to revive and humanize them [9, p. 122]. The first detailed concept of
feeling was created as a concept of aesthetic perception. However, then there is a transfer of its
principles, including interpersonal cognition. Thus, the above—mentioned philosophical
approaches of the second half of the XIX — early XX century — philosophy of life, descriptive
(understanding) psychology and phenomenology- form the basis of the modern humanitarian
paradigm. The subject of the humanities was declared to be an experience understood as an
immediate reality of life to our consciousness, embodied or expressed in spiritual products, as a
unit of consciousness, as an intentional attitude. What is presented is expressed in an experience,
and that is life, but at the same time the experience itself becomes a moment of life. Such a
justification of the subject of the humanities required the introduction of a new method of its
research. Cognition of the "alien" experience is carried out, on the one hand, as hermeneutics,
interpreting the "products", the embodiment of the experience, and on the other hand, also as
something directly given, experienced, in contrast to rational, logical ways, such as, for example,
judgment by analogy.

List of literature.

1.Bityanova M.R. Inclusive education / comp.: M.R. Bityanova; - 165 M.: "Classroom
management and education of schoolchildren", 2015.- 224 p.

2.Zaretsky V.K. Educational potential of inclusion // Inclusive education / comp.: M.R.
Bityanova;- |65 M.: "Classroom management and education of schoolchildren", 2015.- 224 p.

3.Myasishchev V.N. The main problems and modern states of psychology of human
relations [Text] / V.N. Myasishchev // Psychological science in the USSR. — M., 1960. — Vol. II. — pp.
110-125.

4. Rubinstein S.L. Fundamentals of general psychology [Text] / S.L. Rubinstein. — M.:
Uchpedgiz, 1989. - 704 p .

5.Vasilyeva S.V. Anthropology, theory of knowledge and ethics in Max Scheeler's philosophy:
abstract of the dissertation of the Candidate of Philology. M., 2008. 20 p.

6. Lipps T. The ways of psychology // Fundamental psychology at the origins of the non-
classical paradigm / comp., preface. and the conclusion. art. I.V. Zhuravleva. M.: Com- Book, 2007.
pp. 116-145.

7. Diltey V. The construction of the historical world in the sciences of the spirit // Diltey V.
Sobr. soch.: in 6 vol. t. 3 / edited by AV. Mikhailov, N.S. Plotnikov; trans. from it. edited by V.A.
Kurenny. M.: Three Squares, 2004. pp. 10-413.

8. Agosta L. Hearing about empathy: rethinking empathy in the context of philosophy. New
York: Palgrave Macmillan, 2014. 116 p.

9. Stuber K. Rediscovering empathy. Cambridge: Massachusetts Institute of Technology,
2006. 276 p.

112



«Research Retrieval and Academic Letters» (October 17-18, 2024). Warsaw, Poland

YK 1 (091)

LIeHHOCTHOE M3MepeHne STHOKY/IbTYPHOMU
MOEHTUYHOCTU: CYLLHOCTb M CTPYKTYPA

Paxunosa C.K

eTbicycknit yHnBepcuteT uMeHun Mnbaca MaHcyryposa, Pecnybanka KasaxcrtaH, o6nacTtb
eTbicy, ropos TanabikopraH

Eceesa B.T.

HaunoHanbHbIM yHUBepcHTeT umeHn Anb-Papabu, Pecnybanka KasaxcraH, ropos
Anmarsl.

AHHOTaUMA

B cTatbe paccmaTtpuBaeTcAa (GeHOMeH STHOKYNbTYPHOM WAEHTUYHOCTU B KOHTEKCTe
rnobannsaumm M WM3MEHEHWN, 3aTParmBatoWMX COBPEMEHHbIE COUMOKY/NbTYPHbIE CTPYKTYPbI.
MoAYepKMBAETCA 3HAYMMOCTb STHOKY/IbTYPHOW WAEHTUYHOCTM KaK OAHOr0 W3  K/KYeBbIX
3/1EMEHTOB CaMoMAeHTUOUKALUMN UHAMBMAR, ONPEeAenAoWero ero OTHOWeHME K Ky/NbTyPHbIM
TpaaMumMam wu coobulectsy. AHaNM3MPYHOTCA MNapafoKCaNbHble MPOLECChl YHUPUKAUMM U
cerperaumu, npucyuwme rnobanmsmpytowemyca obLWecTBY, WX BAWAHWE Ha YCUAEeHMe
3THOKYNIbTYPHOM MAEHTUYHOCTU U e€ 3HaYeHWne ANA COXPaHEHUA CaMOBbITHOCTM U Ky/NbTYPHOrO
Hacneaua.

Rahipova S.K., Eseeva V.T.
Zhetysu university named after I.Zhansugurov, Republic of Kazakhstan, Zhetysu region,
Taldykorgan city
Al-Farabi Kazakh National University, Republic of Kazakhstan, Almaty city.

Abstract:

Value  Dimension of  Ethnocultural Identity: Essence and  Structure.
The article examines the phenomenon of ethnocultural identity in the context of globalization and
changes affecting modern sociocultural structures. It emphasizes the importance of ethnocultural
identity as a key element of individual self-identification, shaping one's relationship with cultural
traditions and community. The study analyzes the paradoxical processes of unification and
segregation inherent in a globalizing society, their impact on the strengthening of ethnocultural
identity, and its significance in preserving cultural uniqueness and heritage.

LleHHOCTHOE n3mepeHne sSTHOKYNLTYPHOM MAEHTUYHOCTU: CYLLHOCTb U CTPYKTYpa

B NOCTOAHHO M3MEHSIOWEMCA MUpEe He TepseT CBOel aKTyasbHOCTM npobnema
3THOKY/IbTYPHOW WMAEHTUYHOCTM NpuobpeTas ocoboe 3HayeHue M Tpebysa OTAeSbHOW OLEHKM
npoucxoaallero.  ITHOKYAbTYPHaa  MAEHTMYHOCTb —  3TO  HEOTbeM/IEMbIA  31EMEHT
camouaeHTUGUKaLMKN, BANSIOLLMIA Ha BOCMPUATME MHAMBMAA M TPYNMbI, @ TaKKe Ha UX NoBeaeHue
B COLIMOKYNbTYpHOW cpefe. B ycnosuax rnobanuMsaumm v yCUAEHHOW MUrpaumm Bomnpoc 06
3THOKY/IbTYPHOM WMAEHTUYHOCTM obpeTaeT HOBOe 3HayeHue. Kak oTMeuyaloT uccieaoBaTenu,
STHOKYNIbTYPHaA WAEHTUMYHOCTb MrpaeT pellatollyto posib B MNOAAEPMKAHUU  KyAbTYPHOM
CaMObbITHOCTM 1 colManbHOro eamHeTeall].

Bo3HMKHOBEHME Npo6AemMbl  3THOKYAbTYPHOM WAEHTUYHOCTM CTasio  pe3y/bTaToM
NPOTUBOPEYMBBIX B3MNAA0B M MUDOB O MMPOBOM MOPSAKE, €ro yCTPOMCTBE M OTYETIMBO
nposiBAfAOWLENCcs B nocieaHue aecatunetua npobneme rnobanmsaumm - 3KOHOMUYECKOM,
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NONNTUYECKON M KyNbTYypHOM. HeobxoanmocTb onposeprate MUdbl NPUBOAUT K HEOOXOAMMOCTH
obbAacHeHMA W 000OCHOBaAHWS, BO3MOXHO, GOPMMPOBAHMA  KOMMPOMMUCCHOIO  MHEHMUS
STHOKY/NbTYPHON WAEHTUYHOCTM KaK OCHOBbl METOAO0N0MMYECKOrO 3/1eMEHTa  COLMANbHOWN
dunocodmun, a He CTOPOHHEro B3rAsga Ha npobnemy M ee NPeNOMIEHME CKBO3b MNPU3MY
JIMYHOCTHOIO CAMOCO3HaHWA YenoBeKa.

MNpobnema 3THOKYAbTYPHON WAEHTUYHOCTW, B COBPEMEHHOM KyAbTypPHO-GUIOCOPCKOM
NMTepaType CyWecTByeT B CAeAyHWMX KOHLENUMAX: NPUMOPAMANM3M, NepPeHHUaANN3Mm,
3THOCMMBO/IM3M, MOAEPHM3M M MOCTMOAEPHU3IM.

Mpumopananmam onpeaendeT, Kak OCHOBY MOHMMAHMA STHOKY/IbTYPHON MAEHTUYHOCTU
TO, YTO AAETCA YeNOBEKY OT NMPMPOAbI, B LEHTPE ero KOHUEenummn, no 3Tol NpuYnHe HaxoamTCA
HaUMOHANbHOCTb, CTPOALWLAACA Ha ObWMX 3STHOKYAbTYPHbIX MPUHLMNAX HEe3aBUCMMO OT
rocyJlapCcTBEHHOrO YCTPOWMCTBA. 3Ty TOYKY 3peHua pasaenstiot B. Aunbtein, . B. d.lerens,
N.T.Teppep v K. Tnpu, ®. I. Wennnur. B cBonx pabotax oHWM BBOAAT NOHATMA «HALMOHAAbHbIN
AYX», «HAUMOHANbHbIM XapaKTep», «Ayla HauuMW», OCHOBAHHble HA AYXOBHOM MPWMHUMMNE, Ha
BHEWHMX MPW3HAKaX Pas3anuMii mexay coobliectBamu aogen Apyr OT Apyra, CBA3AHHbIX C
[YXOBHOM AeATENbHOCTbLIO.

MepeHHManmM3mM  Kak  KOHUeNnTyaNbHbl  B3rNA4  PacCcMaTpuBaeT  HaLMOHANbHYHO
MOEHTUYHOCTb B TECHOM CBA3M C A3bIKOM W MU0 /IOTMYECKMMU NPeaCTaBNEHUAMM O
NPOUCXOXKAEHWNM STHMYECKOM Fpynnbl UAW HauMW. DTy TOUKY 3peHua npuaep>kmsanca k. P. P.
TonkueH, ApmcTporr, [. Toposuu, B. KoHHop, K. PuwimaH. A.TacTUHIC C TOYKM 3peHus
HaUMOHANbHON WAEHTUYHOCTU MNEPEHHUANIMUCTOB B 3HAYMTENbHOM CTENEHW NOABEPKEH
BAVAHWUIO CMMBOJIOB, MMGDOB, A3bIKOBbIX M MCUXONOTMYECKMX MPOLECCOB, MPOUCXOAALMX B
obuiectse. B cBOMX TpyAax OHM MOAYEPKMBAAM PA3NMUMA MENKAY 3anaAHbIMM U BOCTOYHbBIMM
Pa3HOBWAHOCTAMM HALMOHANbHbIX 0OLLECTB.

K nocnepoBatenam KOHUENUWMM 3THOCMMBOIM3MA OTHOCATCA 3. CmuUT, XK. XaT4MHCOH, B
CTPYKTYype Ntobol HaUMOHANbHOM MAEHTUYHOCTU BUAHbLI KAK FPaXKAaHCKME, TaK U 3THUYECKue
KOMMOHEHTbl. TakMm 06pa3om, OHWM MonaranuM, UTO KynbTypHas WAEHTUYHOCTb ABAAETCA
pe3ynbTaToMm, onpeaenaembiM 4Yepes 4YyBCTBO MPEEMCTBEHHOCTM WUCTOPUYECKUX [aHHbIX M
KYNIbTYPHOW MaMATU HaUMW (3THWMYECKOW rpynnbl), KOTOpble BOMAOWEHbI B MUbONOTUU W
cumBonax. [osaTomy, MO MHEHWIO 3THOCMMBOJIMCTOB, MPEACTABUTENM KYAbTYPbl - XYOOMKHWUKM,
nucaTenn n Ap. - BbICTYNatOT HOCUTENAMM KYAbTYPHOM M HAUMOHANbHON MAEHTUYHOCTML.

MoAaepHUCTbI B CBOEN TEOPMM PACCMATPMBAIOTCA Kak OCHOBHble haKkTopbl, popmUpytoLLmMe
HaLMOHANbHO-KYbTYPHYI MAEHTUYHOCTb, SKOHOMMKY, NOAUTUKY M COUMOKYNbTYPHYO cdepy. ITy
TOYKY 3peHus npuaeprkunsannce b. AHaepcen, M. bpacc, Ox. bpoinn, 3. TennHep, 3. TnaseHc,
T. HapH, M. Xextep, 3.Xobcbaym un M. Xpox. [loaTomy OHM onpenenatoT HauMOHANbHYIO
(KYyNbTYPHYIO) MAEHTUYHOCTb KakK pe3yibTaT paumoHaibHOM Ye10BeYEeCKON aKTUBHOCTMY.

B nocneaytoume roabl MAE0NOMM NOCTMOAEPHA aTaKoBaM €BPOLLEHTPUYECKME TEOPUM
HaUMOHANbHOM MAEHTUYHOCTKN, 40DABMB K PACCMOTPEHMIO FTeHAEPHYIO M PACOBYH MAEHTUYHOCTb
(BKNOYAA  OAMCKPMMMHALMIO), MEHbLIMHCTBA W MNpouecchl rnobanmsaumm. Bblaatowmmmcs
npeacTaBUTeNs MM 3TOrO  HanpasaeHus asnattca [ AnbTep, X. bxabxa, A. MakKauHTOK,
B. . MakHenn, C. WynbmaH. MNMocTmoaepHM3m Kak dunocodckoe HanpaBieHUe paccmaTpusaeT
npoueccbl NPoOM3BOACTBA M BOCMPOWM3BOACTBA KY/JbTYPHOW WAEHTMYHOCTM 4Yepe3 MACCOBYHO
KynbTypy. B cBOMX paboTax OHM NOAYEPKMBAKOT KPU3IUC KYAbTYPHOW MAEHTUYHOCTM B 3anmagHblX
CTPaHax M ONpeaenatT KyAbTYPHYIO MAEHTUYHOCTb KaK MHOrOypoBHeBYytO cuctemy. OAHUM U3
HanpaBAeHU COBPEMEHHOM HayKM COLMaNbHO-PUNOCOPCKOrO aHANUTUYECKOro Noaxoaa K
NOHUMaHWIO GeHOMeHa «3THWUYHOCTb» ABNAETCA KOHCTPYKTMBM3M. B pamMKax 3TOro TeuyeHwuA
STHMYHOCTb PACCMATPMBAETCA KaK CBOEr0 pPOAa MEHTa/NbHAA KOHCTPYKUMA. 3TO pesynbTaT
LLesleHanpaBaAeHHO CO34aHHbIX OObEKTUMBMPOBAHHbIX MpeacTaBneHnn cybbekTa O COLMaNbHOM
Mupe. ApKMMm npeacTtasuTenem 3Ton TeHAeHumn asnsetca . bapT, KOTOpbIA MNOHWMMAeET
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3THUYECKYHD MPUHALNEKHOCTb KaK CUTYaUMOHHbIN GEeHOMEH, KOTOPbIA MOCTOAHHO CO34aeTcs
NnocpeacTBOM CUMMBOIMYECKON ANCKPUMMHALMN.

ITHOKYNbTYPHAsA MAEHTUYHOCTb CBSi3aHa C TEM, YTO YE/IOBEK OCO3HAET MNPUHAANEKHOCTb K
onpeAeneHHOMY Hapoay W Ky/JbTyPHO-UCTOPUYECKME TPaAMUMK, CBA3AHHbIE C 3TUM HapodoMm. B
3TOM C/ly4ae TaKaa NMPUHAANEKHOCTb PAaCCMATPMBAETCA KaK JIMYHOCTb, TO €CTb OCHOBA JINYHOM
MOEHTUYHOCTM, paBHaa camoi cebe. B To e Bpemsa HauMOHa/bHaA AOCTOBEPHOCTbL (A ABASAIOCH
npeacTaBuTesIeM 3TOM HAUMOHANbHOCTM) BblPaKaeT He CTO/IbKO GaKT A0BepPUA K onpeaeneHHOM
3THUYECKOM rpynmne, CKOIbKO CKOPEe CyLLECTBEHHYIO IMYHYIO COBCTBEHHOCTb A1 MEHA, KOTOPas
B KOHEYHOM WTOre OnpeaenseT, YTo A ABAACL COOOWN, KaK HeYyTo eanMHOoe M MosHoe. Takum
06pa3om 3ITHOKYNbTYPHAA WMAEHTUMYHOCTb MNapaoKCasbHO COYETaeT WHTUMHbIE [yOUHbI
WHOMBUAYANbHOM YHUKAZIbHOCTM Ye/10BEKA C €r0 MMMAHEHTHbIM BOB/IEYEHWEM B MO CYLLECTBY
NILEHHbIE MHAMBUAYANBHOCTM CTPYKTYPbI coumymaOwmbKal MCTOUHMK CChIIKM He HalageH.].

CerofHA COBEPLWEHHO OYEBUAHbI ABA CEPbE3HbIX NMPOTUBOPEUYMA COLMANBHOM 3BONOLMN
uMBUAM3aLMK. MpoNCXoamnT HEMPEPBIBHLIM NPOLLECC BOSHUMKHOBEHMA rN0OaNbHbIX CUCTEM, LE/b
KOTOPbIX MaKCMMasibHan YyHUOUKALMA MU CTUPAHME FPaHML, CyLLECTBYIOLWMX coobulecTs. C aApyroin
CTOPOHbI, NPOAO/IKAETCA Cerperauma n BO3HMKHOBEHWE HOBbIX COLMANbHbIX 0ObeAMHeHNN. U Kak
TONbKO OAHa TeHAEHUMA CTAaHOBWUTCA CUbHee, [Apyras CTaHOBWUTCA ©Oonee  aKTMBHOMN
O4HOBPEMEHHO. IMEHHO 3T NPOTUBOPEYNA, CTUMYAUPOBANU U GOPMUPOBAIMN B COBPEMEHHOM
CoUMymMe CO034anM HOBOE MMPOBO33pPEHME KAO4eBOM Urypol, B KOTOpom dopmumpyeTcs
MHOMBMAYYM W ero cBoboda NPUHMMATL pelleHuA. B 3Tux obCToATeNbCTBaX BO3POXAeHMe
3THWUYECKMX FPyNM NOKa3bIBAET, YTO STHOC B YCNIOBMAX MOAEPHU3ALMN 1 ThoBanm3auLmm He TONbKO
He aCCUMUAMPYETCA W He TepAeT CBOEro MNoTeHuMana, HO, HaobopoT, MHOraa nosyyaet
onpeAeneHHble BO3MOXHOCTU AN1A GOPMUPOBAHMA U COXPaHEHUA CODCTBEHHOM UAEHTUYHOCTMY.
«B NMYHOCTM CXOAMTCA eaMHOe U MHOroobpasHoe, Lenoe 1 YacTHOCTK, Bceobllee 1 eAMHUYHOE.
CnepoBaTenbHO, NPOTMBOCTOAHME rn106anM3Ma M NOKaNbHbIX KyNbTyp, B WAeane, [AOMKHO
paspellaTbCcA MMEHHO Yepes IMYHOCTHOe camoonpeaeneHne. YenoBek-1MYHOCTb 3bMpaeT NyTb
eJMHCTBa BO MHOroo6pasunu, T.e. CTaHOBUTCA BHYTPEHHE LLe/IbHbIM W eAMHbBIM C APYTMMU O4bMU,
a Ha BHEWHeM nnaHe - TBOPUT WMHAMBUAYA/NbHO-HENOBTOPMMbIE MPOM3BEAEHWUA U NPeaMETb
KynbTypbI» [3].

ITHOKYNbTYPHAsA WAEHTUYHOCTb MOMKET BK/IOYATb Pa3/IMYHbIE YPOBHM, TaKMe Kak
HaUMOHaNbHasA, STHUYECKAA U KyNbTypPHaA MAEHTUYHOCTb. Ha KaXKA0M M3 YPOBHEN MAEHTUYHOCTb
bopmmpyeTcs Yyepes B3aMMOAENCTBME MHAMBUAA C Ky/AbTYPHOM cpenoi u 6narogapsa BAUAHULIO
TakuMx GaKTOpPOB, Kak ceMelHoe BOCMMTaHue, obpasoBaTesnbHas cpela U coumaNibHble CBA3M
[4].Kaxabl yenoBek MAeHTUPULIMPYETCH, CBA3bIBAET cebs ¢ onpeaeneHHOM STHUYECKON rpynnown,
M3y4yaeT ee UCTOPUIO U KyabTypy, 3TO 03HAYAET, YTO OH OCO3HAIOT CBOK BAXKHOCTb B COXPaHEHWUM
CBOEN 3THMYECKOM W Ky/NbTYPHOM CamMoDObITHOCTM GOopmMMpyAa ee B CPaBHEHUW C APYrUMUK
HapoZamu. ITHMYECKOoe B3aMMOYBAXKEHWE B HacTosllee Bpemsa AO/HKHO CTaTb HOPMOM,
BOCMMWTLIBATLCA OCO3HAHME YHWKA/NIbHOM LEHHOCTU /t0DOM KynbTypbl B CYLLECTBOBAHMM BCErO
LMBUAN30BAHHOIO MMpaA. PellatolMm B OCMbICIEHHOM 3THOKY/IbTYPHOM AMHAMMKM OCTAETCA TOT
daKT, UTO HECMOTPS Ha MAEO0NOTMYECKME YCTAHOBKM BIACTHBIX CTPYKTYP M 0O bEKTUBHbBIE YCI0BMS,
KOTOpble A0/KHbl COAEMCTBOBATb MPOLLECCAaM ACCUMUAALMKM, KyAbTYpPHbIE Pa3InMUMA Mexay
Pa3HOOOPa3HbIMM STHNUYECKMMM TPYMNNaMM PA3HOrO MPOMUCXONKAEHWS BCE elle COXPaHAlTCA, U
CYWECTBYIOT TEHAEHUMM K YBENUYEHMIO ITUX Pas3IvuMii. B CBA3M C 3TUM  aHIIMIACKUN
nccneposatenb 3. CMUT OTMETUI, YTO «B OTIMUME OT UCTOPUYECKM MENTKOM rN0HaNbHOMN KyNbTypbl
6e3 NamATW, OCHOBAHHOWM Mpexae BCEro Ha MparmMaTUYecKOM A3blKe MOBCEAHEBHOW W3HMU,
npowble KyabTypbl (3THOKY/AbTYpbl) CO343aBasMCb BOKPYr OOWMX BOCMOMMUHAHWIA, TPaaMuUMi,
MMOB, M CUMBO/bI, CO3AaHHblE NPeablayWMMM NOKONEHUAMMN KYAbTYPHbIX UAN NMONUTUYECKMX
eMHUL, HaceneHua, Knacca, PermoHa uam sTHUYECKON, MAK Peamnrno3Hom obuwmHbl. B otamnyme ot
byaylwen KynbTypHO-HENTPanbHOW M CBOOOAHOM OT TPaguuMin KyNbTypbl MAAHETbl, MHOrue
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OTAEe/NbHble Ky/NbTypbl NPOLWIOIO M HACTOALWEro BCeraa CTPEMUANCh COXPAHUTL CBOM LLEEHHOCTMH,
ocobble pUTyasnbl, naeanbl U TPAANUMN TEX BPEMEH, KTO MX CO34a U NMPUHAN B HUX y4acTme»[5].

DTHOKYAbTYPHAs WAEHTMYHOCTb NpPeacTaBadaeT coboM CNOXKHOE W MHOroc/0MHoe
ABNEHNE, BK/OYalOLLEe KOFHUTUBHbIE, SMOLMOHAbHbIE U NOBeAeHYEeCKMEe KOMMOHeHTbl. OHa
UrpaeT BaXKHYKD pPosib B GOPMMPOBAHWUM CAMOOLLEHKM WMHAMBUAOB M WX YCTOMYMBOCTM B
COLMOKYNbTYPHON cpede. [MOoHMMaHMe UEHHOCTM 3STHOKY/IbTYPHOW WMAEHTUYHOCTM MOMOraeT
COXPaHWUTb KybTYPHOE Hacieame 1 crnocobCcTBYET rapMOHM3ALUMMN MEKKYIbTYPHbIX OTHOWEHWI B
yCNoBUAX rnobanmsaumn.
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BULLYING IN SCHOOLS IN THE 21ST
CENTURY

Aigul Abilda
Kazakhstan

This topic has gained significant importance recently, with UNICEF reporting that half of the world's
adolescents face violence and harassment from their peers, both in and out of school settings [1].
Bullying has a detrimental impact on the education and academic success of over 150 million
children aged 13 to 15. The rise of modern digital technologies has worsened the situation, giving
rise to a new form of harassment known as "cyberbullying." Although bullying was traditionally
examined primarily within the education sector, it is now being investigated by experts in
psychology, pedagogy, communications, and information technology. A 2022 survey conducted
among schoolchildren in an Almaty public school revealed the following: 17% of adolescents aged
11-15 were bullied at school one or more times a month, with urban schoolchildren being more
likely victims than rural ones. The prevalence of bullying among boys and girls decreased slightly
by age 15. Additionally, 20% of adolescents in this age group admitted to participating in bullying
others at least once a month, with the behavior being most common among boys aged 11 and 13.
Moreover, 12% of adolescents experienced cyberbullying at least once during the same period.
These findings emphasize the persistent and evolving nature of bullying, including its digital form.
Keywords: harassment, bullying, cyberbullying, manifestations of bullying, consequences of
bullying, adolescents, suicide.

Introduction

The first definition of bullying was proposed in 1993 by Norwegian psychologist D. Olweus:
“Bullying (from the English ‘bullying’) is aggressive persecution of one member of a group
(especially in school and university settings, but also among colleagues) by another; often a group
of people, not necessarily from the same formal or recognized group” [2, p.47]. The key concept
here is social inequality or physical strength. Bullying can be described as the persecution of other
members of society, which may lead to physical or emotional violence against others.

The most vulnerable individuals are those who react sharply to their aggressors, thereby inciting
them further. However, the criteria for bullying are much broader, and identifying patterns is not
easy. People can be bullied for almost anything: clothing, appearance, behavior, or worldview — the
bully will find something that contradicts their perspective and begin their harassment.

Bullying receives significant attention in the West. For instance, in the UK, teachers undergo special
training where they are taught various ways to prevent bullying. In the USA, bullying is combated
at the legislative level, with each state having its own methods; in Canada, there is a specific
program, “Promoting Relationships and Eliminating Violence Network,” which works with parents
and teachers to help them identify the aggressor in a timely manner and learn to "treat" them [3].
With the rise of social media and the internet, a new form of harassment — cyberbullying — has
emerged. Cyberbullying (cyber-bullying) is bullying using digital technologies. It includes the use of
email, websites, blogs, forums, chats, SMS messages, online games, and other information
technologies for communication. In other words, intentional bullying occurs not only in real life but
also online, which can make it much more dangerous than traditional bullying. The reason for this
is the possibility of anonymously leaving offensive, derogatory comments about a person, which
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robs the victim of the ability to find the aggressor and hold them accountable. Additionally, the
lack of specific legal provisions in criminal law classifying the concept of "cyberbullying" affects the
low possibility of prosecution.

Main Section

In cyberspace, bullying has its own characteristics: the bully can remain anonymous, address a
mass audience, access informational resources almost round the clock, hide behind false
identifiers, and more. Not knowing who is harassing them, a child may perceive the aggressor as
an all-powerful figure with authority. Due to psychological instability and suggestibility, a child
(adolescent) is highly susceptible to virtual terror, which bullies exploit.

There are two main forms of bullying:

- Psychological — mockery, slander, insults, intentional isolation of the victim, threats, spreading
false rumors, and emotional manipulation. This form of bullying can severely impact the victim's
self-esteem and mental health, leading to long-term emotional scars such as anxiety, depression,
and social withdrawal.

- Physical — beatings, shoving, violent actions, damage to personal property, and other forms of
physical aggression. Physical bullying can result in not only visible injuries but also create a sense
of helplessness and constant fear in the victim, affecting their ability to feel safe in everyday
environments like school.

The choice of bullying form depends on many factors, including the bully’s age, gender, social
status, and relationship dynamics with the victim. For example, younger children might resort more
to physical bullying, while older adolescents might engage in more psychological or social exclusion
tactics, particularly through cyberbullying.

Recently, cyberbullying has gained particular prominence due to the widespread use of social
media, personal messaging apps, and email. Cyberbullying includes sending hurtful or threatening
messages, sharing embarrassing photos or videos without consent, creating fake profiles to harass,
or public shaming through posts or comments. Unlike traditional bullying, cyberbullying can follow
the victim anywhere, even outside school hours, making it more pervasive and difficult to escape.
It also tends to escalate quickly, with the potential to reach a large audience in a very short time.
Anyone can become a victim of bullying, but there are specific traits or circumstances that often
make children more vulnerable to being targeted. These include:

- Academic performance (both low and high): Students may be bullied for either excelling in
academics (being labeled as a “nerd” or “teacher's pet”) or for struggling in school, which bullies
may mock as a sign of inferiority.

- Members of minority groups (national, racial, sexual): Students who belong to racial, ethnic, or
sexual minorities often face bullying based on prejudice and discrimination, leading to a
heightened sense of isolation and alienation.

- Children suffering from illnesses or disabilities: Kids with physical or mental health conditions that
distinguish them from their peers, such as developmental disabilities, chronic ilinesses, or visible
physical impairments, are frequent targets for bullies.

- Children from low-income families: Economic differences can be a source of bullying, where
children are mocked for lacking trendy clothes, gadgets, or other status symbols. Economic
disparities often exacerbate feelings of exclusion and shame.

- Social skills and appearance: Children who are perceived as shy, socially awkward, or different in
appearance (overweight, too tall, too short, etc.) are often singled out by bullies who exploit their
vulnerabilities.

These factors, combined with the anonymity and reach of digital platforms, have made
cyberbullying a particularly dangerous form of harassment. Unlike physical bullying, which typically
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occurs in the presence of others, cyberbullying can occur in isolation, leading to feelings of
powerlessness and profound psychological harm.

Cyberbullying is a dangerous form of bullying because it leaves a "digital" trail — something that is
either impossible or very difficult to erase from the internet. However, this can also serve as good
evidence in certain cases. Since almost everyone now has a social media profile, cyberbullying can
affect anyone (not only children and adolescents but also adults and celebrities). As for adults, the
more appropriate term is "cyber harassment."

Any form of bullying is very dangerous and has severe future consequences for the victim.
However, in our time, children and adolescents may encounter both types simultaneously, which
seriously affects their psychological state. Bullying victims experience significant stress, high levels
of depression, and anxiety, which increases the risk of suicide [4]. For example, in Kazakhstan, every
fifth adolescent aged 11 to 15 is a victim or participant in bullying. This data is provided in a study
by the National Center for Public Health (NCPH MH RK) on "Health Behavior in School-aged
Children" (HBSC) [5].

A survey of schoolchildren was conducted in 2022, asking them how often they had participated
in or been victims of bullying or cyberbullying in the past two months.

After analyzing the survey, the following points were revealed:

- 17% of adolescents aged 11-15 were bullied at school one or more times a month, with urban
schoolchildren being more likely victims than rural ones;

- The prevalence of bullying among boys and girls decreases slightly by age 15;

- 20% of adolescents aged 11-15 participated in bullying others at school one or more times a
month;

- The prevalence of this behavior is highest among boys aged 11 and 13;

- 12% of adolescents aged 11-15 experienced cyberbullying at least once or more.

Kazakhstan has begun developing legislation to protect children’s rights and prevent bullying. In
his Address on September 1, 2020, President of the Republic of Kazakhstan Kassym-Jomart Tokayev
instructed measures to be developed to counter bullying and cyberbullying. "Like the rest of the
world, Kazakhstan also faces the problem of citizens being unprotected from online harassment.
Children are the primary victims of this. They are particularly sensitive to internet bullying, which
unfortunately leads to tragic consequences. It is time to take legislative measures to protect
citizens, especially children, from cyberbullying" [6]. This is a necessary measure, as according to
the Ministry of Internal Affairs of the Republic of Kazakhstan, in 2020, 143 adolescents committed
suicide, and 306 minors attempted suicide due to bullying [7]. It is noteworthy that bullying has
also penetrated Kazakh-language social networks, which was not previously observed. For
instance, representatives of public organizations reported that a community titled "50 Steps to
Paradise" was encouraging children to commit suicide. The First Deputy Minister of Internal Affairs
Marat Kozhayev noted that Kazakhstan currently lacks mechanisms for socio-psychological work
with specific groups of children and adolescents who are most prone to and affected by bullying.
One example is the suicide of a 12-year-old boy who was bullied for not knowing how to play
football [8].

Conclusion

A systematic approach is needed to address bullying to stop it at an early stage before it completely
disrupts psychological balance. In this regard, introducing the concepts of "bullying" and
"cyberbullying" into Kazakhstan's legislation will be an important step in combating virtual terror.
This will allow anti-social individuals who, under the anonymity of the internet, engage in
destructive activities to be held criminally accountable. The problem is interdisciplinary and should
be addressed by educators, psychologists, journalists, human rights activists, and of course, IT
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specialists. Parents should also help their children, know how to listen to them, and timely resolve
bullying situations rather than ignore them. In cases of cyberbullying, children should immediately
turn to their parents and then to law enforcement authorities. Only through joint efforts can we
save children from mental disorders and suicide related to online harassment.
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Abstract

Technology is advancing on a daily basis. The integration of artificial intelligence in the academic
environment is now becoming common. ChatGPT as one of the Al based tools has become a world
agenda of whether academic institutions should fully adopt it or not. Students, faculty members
and researchers have been solely using it for retrieving education information. Due to its
limitations, some of the higher learning institutions propose to ban ChatGPT from being used by
students, faculty members and researchers. This study therefore aims to analyze the effectiveness
of ChatGPT in retrieving educational information. Content analysis was the method used to collect
data. In general, the study found ChatGPT to be an effective Al tool in retrieving education
information due to its capabilities such as natural language understanding, language translation
and multilingual support, understanding semantic and adaptability and continuous learning.
However, to make ChatGPT more effective, this study recommends provision of more training to
increase awareness of it and on how to use it responsibly following its uniqueness as compared to
other retrieval tools. Also, users are advised to constantly verify and confirm all education
information and sources they retrieve using ChatGPT in order to make sure that they disseminate
accurate information to the scholarly community.

Keywords: ChatGPT, information retrieval, artificial intelligence, Al tool, educational information

Introduction

Globally, the fourth industrial revolution (4IR) has brought about a profound transformation across
various sectors, including education [1] [2]. The utilization of Artificial Intelligence (Al), Machine
Learning (ML), and the Internet of Things (IoT) now dominates the learning environment and the
retrieval of educational information [3] [4]. Recently, higher learning institutions (HLIs) have
incorporated the use of various advanced technologies to enhance learning and facilitate the
effective retrieval of information [5]. For instance, the incorporation of Machine Learning and
Natural Language Processing has given rise to conversational agents with human-like qualities,
such as Alexa, Google Assistant, ChatGPT, and others, which have been employed to replace the
traditional presence of a physical human being in the educational process and information
retrieval [6]. Currently, ChatGPT is increasingly becoming popular within the educational
environment. ChatGPT (Chat Generative Pre-Trained Transformer), a derivation of the GPT-3 Al
model developed by OpenAl, is a tool that enables text generation in response to user prompts
[7]. It is designed to understand natural language and generate human-like text to respond user’s
gueries. Since its official launch in November 2022, ChatGPT has gained a wide acceptance among
educational communities [8].

In an educational context, ChatGPT has proven to be effective in addressing diverse challenges,
including tasks such as content generation, language translation, and language modeling. In
content generation for example, ChatGPT exhibits a remarkable ability to generate articles, stories,
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and other written contents [9] [10]. Writers such as researchers and content creators can use it to
generate ideas and help them to avoid repetitive tasks and save time [11] [12]. However, owing
to its exceptional content generation capacity, [13] argue that distinguishing content generated
by ChatGPT from content written by humans becomes a challenging task. This raises concerns
about the potential use of ChatGPT in generating misinformation and fake content [14].
Furthermore, ChatGPT has demonstrated a high level of accuracy in language translation.
Additionally, itis utilized to develop chatbots that engage in human-like conversations, showcasing
its ability to understand natural language and deliver precise responses based on user inquiries
[15].
Besides, in this era of information explosion, ChatGPT is observed to be an ideal resource for
students, faculty members, and researchers, especially when grappling with intricate subjects and
extensive datasets. It serves as an invaluable tool for facilitating literature review by identifying
and gathering pertinent literature through generating a summary of articles on specific topics or
keywords [16]. Moreover, it aids in citation searches and reference checking, identifying extra
sources related to a given citation or author. Additionally, it plays a crucial role in assessing the
accuracy and completeness of listed references in academic articles. Furthermore, ChatGPT assists
in information retrieval across a broad spectrum of academic works, encompassing research
methods and theories [17]. Consequently, ChatGPT emerges as a valuable Al tool for retrieving
educational information, empowering students, faculty members, and researchers to swiftly and
effectively retrieve and analyze relevant information. However, despite the benefits it brings to
academic communities, an ongoing debate persists regarding the adoption of ChatGPT by higher
learning institutions. This is due to reports indicating that ChatGPT occasionally produces
inaccurate or illogical responses, potentially leading to misinformation but also making plagiarism
detection challenging [18] [15]. To address this concern, this study therefore, focuses on analyzing
the effectiveness of ChatGPT in retrieving educational information, with the ultimate goal of
advocating for its integration into the academic arena. Specifically, the study aim to;

i. Analyze the competences of ChatGPT in retrieving educational information

ii. Examine the limitations of ChatGPT in retrieving educational information

iii.

Literature Review

Since its inception, ChatGPT is observed to be gaining popularity in the academic environment due
to its capacities in improving writing, through text generation and summarizing information, and
therefore saving users time and, more importantly, improving the quality of their works. According
to [19], ChatGPT has proven to be an invaluable tool for students, faculty members, and
researchers, as it possesses the capability to identify grammatical errors, enhancing the clarity and
logical structure of scholarly works. Furthermore, ChatGPT aids in developing the writing skills of
students, faculty, and researchers by serving as a foundational resource that provides
comprehensive information on a given topic. Additionally, it goes beyond by suggesting research
gaps and proposing new avenues of exploration, contributing to a more thorough understanding
of specific areas of study [20] [21].

ChatGPT has numerous opportunities for students, faculty members, and researchers by fulfilling
their academic needs through retrieving educational information [22]. Being able to translate and
support multilingual languages makes ChatGPT stand out as a unique Al tool. When compared to
other translating tools, it has the capacity of translating any language without changing the original
meaning of the content [23]. This helps to broaden accessibility of educational information to
users among the scholarly community, because researchers write their scholarly works in different
languages and it’s not possible for users to be familiar with all languages [17]. Consequently,
ChatGPT acts as a bridge to connect scholars through their works globally. It also has the capacity
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of providing latest developmental information in a given field. In this case, students, faculty
members and researchers who retrieve their educational information using ChatGPT are always
kept up to date with the new changes in the knowledge [24]. Moreover, ChatGPT has a capacity
of understanding natural language and therefore, allows students, faculty members and
researchers to interact with it through conversational language and making the retrieving process
more interesting and user friendly [25] [26]. This capability makes ChatGPT to be unique when
compared to other retrieval tools as most of them rely solely on keywords matching.
Correspondingly, being able to understand semantics makes ChatGPT an outstanding retrieval tool
as it can be able to detect the intent behind user queries and therefore provide responses which
are more accurate and with greater contextual appropriateness [19].

Similar to any other artificial intelligence tool, ChatGPT has its own set of limitations. These
constraints have sparked a global debate regarding whether ChatGPT should be fully embraced
within academic settings [24]. Despite the numerous advantages it brings to the academic
environment [27], concerns about the authenticity of educational information provided by
ChatGPT have left many higher learning institutions hesitant to officially integrate it into their
educational systems for students, faculty members, and researchers [28]. The study of [28], points
out a significant risk wherein students, faculty members, and researchers may opt to use ChatGPT
to copy and paste texts without engaging in critical analysis, leading to academic dishonesty.
Conversely, instructors often find it challenging to differentiate content generated by students
from that generated by ChatGPT, even with the use of plagiarism detectors [29]. This situation
creates imbalances between students who use the tool and those who independently write their
assignments, as the former may receive higher marks due to the tool's ability to produce high-
quality work [15] [30]. To address this, it is crucial for users to transparently acknowledge their use
of the tool and appropriately cite or reference it [21].

Moreover, an important limitation of ChatGPT is its occasional generation of inaccurate
information [18] [31]. As noted by [18], the model not only has a tendency to provide incorrect
information but may also generate information that does not exist. Consequently, individuals such
as students, faculty members, and researchers are advised to critically assess and verify
educational information obtained through ChatGPT. Additionally, ChatGPT is limited in its ability
to generate latest information, hindering users' access to the latest knowledge [24]. This poses a
challenge for those involved in research who rely on up-to-date information in their field. Hence,
it is imperative for students, faculty members, and researchers to supplement their information
retrieval from ChatGPT by consulting other sources to ensure access to the most recent
educational information [14].

Materials and Methods

The present study employed a qualitative approach. Data for this study was collected using the
content analysis method. The method was used to examine the information related to the use of
ChatGPT in the libraries. This helped researchers to have a deep and comprehensive
understanding of the concept. Data were collected from dissertations, research papers, journal
articles and workshop papers. Analysis of data was done using thematic method. The knowledge
obtained from analyzing the content was used in discussing the concept particularly on the
benefits and the challenges of using ChatGPT in the libraries.

Results

The Capabilities of ChatGPT in Retrieving Educational Information

Since its introduction, ChatGPT has been widely accepted and emerged as a transformative force
across various sectors, particularly in education [8]. Leveraging its ability of understanding and
generating human-like text, ChatGPT has now become one of the main Al-based tools in the
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education arena [32]. It not only assists users in retrieving educational information but also
provides them with a seamless and efficient way to access a wealth of knowledge [24].

Language Translation and Multilingual Support: Libraries in the 215t century are not just the
physical buildings. Presences of digital libraries bring about flexibility for users to easily access and
retrieve information remotely [33]. Library users can now retrieve educational information
anywhere anytime and receive it instantly. However, challenges arise for users when attempting
to retrieve educational information in unfamiliar languages. This is particularly due to certain
translational tools altering the original meaning of the content during the translation process. But
ChatGPT due to its language translation capabilities knows nothing about language translation
barriers [17]. Due to its multilingual support, it can help library users in retrieving educational
information across different languages by translating a resource to any language without changing
the original meaning [25]. As research articles and other scholarly materials can be found in
different languages, ChatGPT can be a beneficial tool to students, faculty members and
researchers who always search different educational materials of the topic of their interest in
languages other than their own, and therefore, raising a more inclusive and globally connected
learning experience.

Adaptability and Continuous Learning: Knowledge is changing on daily basis, and therefore, there
is a need of a special tool that can adapt and evolve alongside that emerging information. ChatGPT
as a new Al-based tool has an ability to learn and update its knowledge continuously and therefore
become one of the invaluable resources for keeping students, faculty members and researchers
abreast in various fields [24]. With this capacity, students, faculty members and researchers can
have trust and confidence on the educational information they retrieve but more importantly
information they retrieve is not only accurate but also reflective of the latest developments in
their chosen subjects [19].

Natural Language Understanding: The ability of ChatGPT to understand natural language makes it
a unigue and a favorable tool for its effectiveness in retrieving educational information among
students, faculty members and researchers [16]. When compared to other search engines that
primarily depend on matching keywords, ChatGPT possesses the capability to understand context,
tones, and intricate structures of the language [25] [26]. In this case, students, faculty members
and researchers can interact with the ChatGPT through conversational language, and therefore, it
makes the retrieval of educational information more natural, attractive and user-friend [27].

Understanding Semantic and Relevance of the Context: ChatGPT stands out with its unique
capabilities, positioning it as a fitting Al tool for retrieving educational information. It surpasses
mere matching simple keywords by understanding the meaning of the words semantically and the
relevance of the context in a given query. This enables ChatGPT to deliver responses with greater
accuracy and contextual appropriateness [34]. Moreover, during the retrieval of educational
information by students, faculty members, and researchers, ChatGPT demonstrates the ability to
detect the intent behind their queries [20]. Consequently, it produces more relevant and insightful
responses, enhancing the overall effectiveness of the information retrieval process.

The Limitation of ChatGPT in Retrieving Educational Information

ChatGPT has numerous benefits to students, faculty members, and researchers in retrieving
educational information due to its capabilities. However, like any other Al tools, ChatGPT has some
limitations.

Limited Access to Latest Information: The information available to ChatGPT is derived from data
existing until January 2022 only (see figure 1 below). It means that students, faculty members and
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researchers cannot have access to educational materials published after January 2022 using
ChatGPT [24] This limitation hinders the platform's ability to furnish current information on
research, advancements, and events within the educational domain. To ensure access to the latest
educational information, together with ChatGPT, it is advisable for students, faculty members, and
researchers to explore alternative avenues for obtaining up-to-date data.

& You
write literature review paragraphs of this topic "challenges or barriers
faced by users In utilizing digitized library resources for research
purposes” with the latest references

<2/2>

@ chawcPT

Certainly, | can provide you with a literature review on the challenges or
barriers faced by users in utilizing digitized library resources for research
purposes. However, | won't be able to provide the absolute latest
references as my training only includes information up to January 2022.
Please supplement the information with the most recent studies
available. Here Is the literature review:

Y
Figure 1: ChatGPT output (Source: Author’s ChatGPT generation)

Potential for Inaccuracies: ChatGPT occasionally can generate responses that are factually
incorrect or outdated despite being trained on diverse data sources [18] [31]. Sometimes, it fails
to distinguish between accurate and inaccurate information, and therefore, users should always
verify responses generated by ChatGPT from other authoritative sources [15]. In this case, it is
essential for students, faculty members, and researchers to have skills of critically evaluating every
information they retrieve through ChartGPT before deciding to incorporate it into their scholarly
works. For example, figure 2 below shows an article with the supporting references. Surprisingly,
none of the references found to be neither correct nor even existing.

KA
You
‘Write a thesis on the topic library design in the twenty first century with reference within and at the end

ign in the Tven!y-Firstent: Innovtios and Implica!io

Introduction: Library designin the twenty-first century has witnessed significant transformations to adapt to the evolving needs and expectations
of users. With advancements in technology, changing leaming and research paradigms, and an increased focus on community engagement,
libraries have undergone a remarkable shift from traditional book repositories to dynamic and interactive spaces. This thesis explores the key

elements of modem library design, the impact of technology integration, the importance of user-centered approaches, and the implications for
educational institutions and communities.

Literature Review:

The library as a Leaming Commons: Jones (2018) argues that the library has transformed into a vibrant leaming commons, providing flexible
spaces that accommodate various activities and foster collaboration and creativity. This shift from a book-centered model to a multifunctional
space has enabled libraries to become active leaming hubs.

Technology Integration: Smith (2019) emphasizes the significance of technology integration in twenty-first-century library design. Digital
resources, interactive displays, virtual reality, and makerspaces are examples of how libraries leverage technology to enhance user experiences
and provide innovative leaming opportunities.

User-Centered Design: In the context of library design, user-centered approaches have gained prominence. Brown (2021) suggests that libraries
should prioritize the diverse needs and preferences of users, promoting inclusivity, accessibility, and personalized experiences. Engaging users in
the design process ensures that libraries meet their evolving expectations effectively.

Community Engagement: Libraries today are more than just repositories of knowledge; they are vital community spaces. Miller (2020)
emphasizes therole of libraries as community hubs, hosting events, workshops, and cultural activities that foster engagement, social interaction,
and local collaboration.

Methodology:

Results and Discussion:

Brown, A. (2021). User-centered design in academic libraries: Applying design thinking principles. Jounal of Academic Librarianship, 47(2),
102336.

Jones, S.(2018). Transforming libraries into leaming commIns: A reflection on experiences. Joumnal of Leaming Spaces, 7(1), 11-19.

Miller, R. (2020). Libraries as social spaces: Creating community connections. Public Library Quarterly, 39(4), 310-327. @ Ctr)~
Smith, L. (2019). Integrating technology into library design: Planning considerations for the digital age. Library Hi Tech, 37(3). 480-496. (Ctrl)

Figure 2: ChatGPT output (Source: Author’s ChatGPT generation)
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Lack of Citation: ChatGPT does provide citations for information it generates upon user request.
However, not all the time it provides verifiable sources [24]. Therefore, individuals such as
students, faculty members, and researchers when retrieving information for educational and
research purposes with citations using ChatGPT, are advised to independently verify and confirm
the sources provided [15].

Difficulty in Handling Technical Queries: ChatGPT despite being trained on various sources but
sometimes it struggles to understand and generate responses for queries which are highly
technical [18]. So, handling complex topics accurately such as those in specialized fields might be
challenging for ChatGPT to handle.

Discussion

ChatGPT is currently in the developmental phase, and as a result, many students, faculty members,
and researchers may be aware of it without actively utilizing its capabilities. However, it has proven
to be an invaluable Al tool that has the potential to enhance academic activities for students,
faculty members, and researchers. In comparison to other retrieval tools, ChatGPT stands out as
the superior option due to its impressive capabilities. One notable strength lies in its accurate
language translation abilities, making it a powerful tool for accessing educational information.
Unlike some other translation tools, such as Google, ChatGPT maintains the original meaning of
content when translating between languages. This feature prevents the dissemination of incorrect
or misleading information within scholarly communities.

Furthermore, ChatGPT's proficiency in understanding natural language and semantics positions it
as a crucial Al tool for retrieving educational information. It aids students, faculty members, and
researchers in deciphering the intent behind their queries, simplifying the process of accessing
educational content. Additionally, users can engage with ChatGPT using conversational language,
creating an experience that feels akin to communicating with a real person. Moreover, ChatGPT
proves to be an effective Al tool for refining educational content. Students, faculty members, and
researchers can leverage its capabilities to enhance the language and quality of their academic
work. By initially focusing on content creation without undue concern for grammar, they can later
use ChatGPT to rephrase and improve not only the grammatical aspects but also the overall quality
of their assignments, research articles, and scholarly works [19].

Besides, despite the various capabilities of ChatGPT, it does have limitations that pose challenges
for students, faculty members, and researchers in retrieving educational information. Inability to
retrieve information from the latest sources requires users to explore alternative sources to
complement ChatGPT. Additionally, the generation of responses that may be factually incorrect
or outdated necessitates vigilance from students, faculty members, and researchers. It is crucial
for them to verify and confirm the information generated by ChatGPT to prevent the
dissemination of inaccurate or false information within the scholarly community. Also, given the
security and privacy considerations, ChatGPT is perceived as an untrusted Al tool. Therefore,
individuals such as students, faculty members, and researchers handling confidential data with
ChatGPT should exercise caution. It is crucial to refrain from sharing sensitive or private
information, as ChatGPT lacks the capability to ensure an equivalent level of privacy compared to
interactions with human professionals.

Conclusion

The study concludes that, despite a few limitations, ChatGPT proves to be a highly effective Al tool
for retrieving educational information among students, faculty members, and researchers. Its
capabilities, such as natural language understanding, semantic understanding, a vast knowledge
base, and multilingual support, represent a significant advancement in the integration of artificial
intelligence within the educational community. Moreover, ChatGPT has emerged as an innovative
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beacon, enhancing accessibility and improving the learning experience among scholarly
community all over the world. The study therefore recommends increased adoption of ChatGPT
as a key tool for retrieving educational information, considering its effectiveness compared to
other retrieval tools. Additionally, it suggests providing regular training to students, faculty
members, and researchers to enhance their understanding of ChatGPT's capabilities and
limitations, enabling them to become critical thinkers and be able to utilize the platform more
effectively. Furthermore, users are advised to verify and confirm any information retrieved
through ChatGPT to prevent the dissemination of incorrect or fake information within the
scholarly community. This cautious approach ensures the reliability and accuracy of the
information shared in educational contexts.
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HA3AP ARETICHEYLIIITT MoHE
TMMNEPARKTVIBTINIK BY3bl/1bICbIHbBIH
KA3IPTT AXYAJIbIH "RoHE EPERKLUE/IKTEPIH
AHbIKTAY

CmaHoBa YngaHai KangbibaeBHa
«XKannbl negarornka» kadeapacbiHbIH accucTeHTi, LLlepxaH MypTa3a aTbiHAAFbI
XanblKapanblK Tapas MHHOBALUMANBIK MHCTUTYTbI, Tapa3, Ka3akCcTaH

MMNepaKkTuBTi co3 eki OenikTiH bipiryiHeH naipaa 6onfaH: «runep» — rpek TifiHeH
ayaapfaHza «hyper» — ofapblga, VCTiHAE KoHe «benceHai», «Tuimai» aereHai 6inagipea,.
MNepaKkTMBTINIK MaceneciH 3epTreyai Hemic ncuxoHesposiorbl elHpux XoddmaH bactaabl, on
anfaw pet Oip cekyHATTa OpPbIHABIKTA OTbIPa a/IMaNTbiH ©Te KO3FasiMa bl 6anaHbl cypeTtTteqi. byn,
wamameH, 150 »bln 6ypbiH 6onFaH.

®paHuys asTopaapbl K. Puamn neH MN.BOHKYp «CTyAeHTTEP apacbiHAaFbl NCUXONOTUANbIK,
aybITKy/nap» KiTabblHA@ 3MNUAENTUKTEP, aCTEHMKTEP, WUCTEPUKTEP, TYPaKCbI3 CTyAeHTTep Aen
atanaTblH agampaapabl 6enin kepcetTi. ComaH Oepi KenTereH fanbiMaap MiHE3-KY/bIKTbIH
HEBPOTMKA/bIK aybITKYy/Napbl MEH OKY KWbIHAbIKTapbl MaceneciH 3epTTelt 6acTafaHbIMeH, y3ak,
yaKbIT 60Mbl 6anaHblH MyHAAN Kafaanaasbl MiHE3-KY/Kbl TYPasbl bi/IbIMW aHbIKTaMa DONFaH XKOK.
1947 binbl NeanaTpnap OKy KWblHAbIKTapbl 6ap HananapablH, rMNepakTUBTINIK CUMHAPOMbIHA
HaKTbl KAMHWKANbIK cMnatTama bepyre TobipbiCTbl. [an ocbiHAaM bGenrinepai cunatray KesiHae
3epTTeylwinep rMnepakTUBTINIK CUHAPOMbIH Oackalla aTafdbl, AFHM, OCbl YyaKblTKa AeWliH 6yn
aypyapblH aTaybliHa KaTbICTbl BipblHFal Ke3Kapac 60NFaH MKOK.

1947 kbinbl  OkchopaTa  OTKEH  XaNblKapaiblK — HEBPOMOrMA  capaniibliapbiHbIH,
XUHANbICbIHAA MeAnUMHANbIK aaebunetTepae «MUAbIH KYMCaK AMCOYHKLMACHI» cUnaTTamachl
nanaa 6onabl, on 100-re »KyblK KAWMHWKANbIK KepiHicTepMeH cunaTTandbl, aTan anTKaHaa
aucrpadua  (KasyablH,  6y3biaybl), AM3apTpusa  (cemneyaiH,  apTUKYAAUMACBIHBIH, - Oy3blaybl),
ONCKaNKyna (LOTTbIH, OY3blaybl), LOFbIPAAHYAbIH, MKETKINIKCI3Air, arpeccusTiNiK, bIHFANCbI3AbIK,
HapecTeNiK MiHe3-Ky/blK ¥aHe T.6. OTaHAbIK HEBPOIOITap KEeMiHIpeK rmnepakTUBTINIK MaceneciHe
epeKkle Hasap ayaapa 6actaabl. CoHbiMeH, 1972 Xbinbl aTakTbl neamnaTp tO.®. JombposcKan
COMaTUKanbIK aypynapapiH nanaa 60nybiHAAFbI, afblMbl MeH emzeyiHaeri ncuxoreHajik
dakTopablH pesiHe apHaAfaH CUMNO3NyMIa CONNereH ce3iHae aTa-aHanap MeH Mmyfanimaepre eH
Ken KMbIHABIK TyAblpaTbiH «KMbIH» Bananap ToObIH aHbIKTaAbl.

1987 bl/ibl aMepPUKaHAbIK MaMaHAaPAbIH, «NCUXUKAAbIK aypyiapdblH, AMarHOCTUKabIK,
YKOHE CTAaTUCTUKANbIK HYCKAY/bIFbIH» KalTa Kapay KesiHae aypyadblH ataybl «TMNepPaKTUBTINIK NeH
Hasap KeTicneywiniriviv, 6y3binybl  (ADHD)» eHrizinin, oHbiH, 6enrinepi (Kputepuinnepi)
HaKTblNaHAbl. FanbiMaapabiH NikipiHwe, 6yn atay rMnepakTUBTINIIK KYObIbICbIHbIH M3HIH A9
KepceTefi. KaTaH KpuTepuinaep ocbiHaam aypyablH, Kayni 6ap 6ananapabl AMarHocTMKanay aficiH
CTaHAApPTTayfa MYMKIHAIK Oepeai »aHe ap Typai engepaeri 3epTTeyllifep anfaH AepekTepai
canbICTbIpyfa MyMKiHAiIK 6epeai [1].
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HXIB — emip 6Ooibl Xui KesgeceTiH aypy. CayanHama KepceTKkeHael, OananapibiH,
lwamameH 5% aHe epeceKkTepaiH, 3% HXIb AMarHoCTMKanbIK aypyblHa WanabiFagbl. YOAKOTT MeH
OHbIH, dpinTecTepi XyprisreH 135 3epTTeyre KaH-*KaKTbl WOAY *acanbin, 1980 binaapabiH,
opTacbiHaH 2010 »KblaFa AeRiH VLI OHXKbIAABIK iWiHAe HARIB TapanybiH 3epTTeai. Onap ocbl yakbIT
iwiHae Oy3blnyAblH e3repyiHe ewKaHaan ganen taba anmagpl. byn KAMHUKaNbIK Taxipnbeae
bankanraH HXKIB AMArHOCTUMKaNbIK KOPCETKIWTEPiHIH, *KOfapblaaybl Kaambl MONyAAUUSAAFD
HXI'B-MmeH ayblpaTblH afamaap caHbliHbiH ecyiHe emec, HXIb-biH TaHyfa GalNaHbICTbl EKEeHiH
6ingipeni. HXKIB — 6yn 6y3binynapabiH Kui KesgeceTiH cebebi. Wletenaik aepekkesaepae
MeKTernKe aemiHri koHe 6acTaybill MeKTen »KacbiHAafbl 6ananap apacbiHAafbl KepiHicTepaiH,
uiniri 4-teH 9,5%-fa AeMiH ekeHAiri KOpceTiNreH.

bananap meH epecekTepaeri HMKIB TypaKTbiNbIfblHbIH,  KepCEeTKIWTepi ayblpablK
napexeciHe BannaHbICTbl. ANAbIHFbI 3epTTeynep KepceTkeHaen, HKIB 6ap 6ananapabiH, 15%-bl
25 »KacKka AeMiH ToNbIK AnarHo3abl cakTaraH. Ananaa, naumeHTTepain Tarbl 50% AnMarHOCTUKANbIK
KpuTepuinepre calkec kenmece ge, eneyni 6y3binynapdpl TyablpaTbiH Kelbip benrinepai
CaKTafaHblH aTan oTKeH XeH. ¥blbputaHma meH HuaepnaHabliAafbl eyponasblk opTanbiKTapabiH,
COHFbl MaslimeTTepi bolblHLLa, Oy 3epTTeyaepre Bana KesiHAeri ayblp KafaaniapablH, eHrisinyiHe
HannaHbICTbl TO3IMAINIK AEHTEeNiHIH, CakTanybl Nanbi3ablk menwepmeH 80%-fa eTesi ekeH [2].

CoHfFbl Xblnaapbl anemaik 6ananap nNcMxonornacbiHaa 6anaHbiH MiHE3-KY/KbIHAAFbI Ke3
KenreH ayblTKy/nap ywiH HXTB Typanbl anTy TaHbiman 6ona 6actagpl. KebiHece, TinTi aTa-
aHanapAblH, e34epi MamaHaapfa 6apmali-ak, OananapbiHa e34epi AMarHo3 Kowubin, 6ana
TopbueciHaeri bapablk Mmacenenepai wewyre Toipbicagbl. CogaH KeliH myHaan 6ananap bipiHwi
CbIHbIMKA Kenin, aafall peT MyFaniMaepaiH, KaTaHablFbl MeH cypaHbicbiHa Tan 6onaabl. OKiHilWKe
opal, MyHAan Xafdannap 6inim bepy mekemenepiHge »ui kesgeceqi. CoblpTTaH KapafaHaa, aTa-
aHanap aypyaplH Kenbip MaHiH ycTaHaAbl KaHe TinTi 6anaHblH Aypbic eMec MiHe3-Ky Kbl
MaCenecCiH LWellyre Thipbicnaiabl. Kasipri KyHi Tek 6apablk HacTaybllW CbiHbIN OKYLLIbINAPbIHbIH
WwamameH 3-7%-bl HKI'b-HaH 3apaan wereai. Ocbl CaHAapAaH-aK MiHE3-KY/KbIHAAFbl aybITKYAapbl
6ap GananapablH, aTa-aHanapbl apHanMbl MaMaHaaPFa *KYriHETIHI KenwiniriHae Kofamaasbl MiHE3-
KY/IbIK epeKenepiH MeHreprici KeaAMenTiH KapananbiMm KaHe TbiM OyaiHreH ypnaktapbl 6ap aen
KOPbITbIHABI }Kacayfa Honazbl.

MeanunHanblK TypFblAaH anfaHOa, Has3ap XKEeTICNeywiniri »KoHe TMNepakTUBTINIKTIH
By3binybl — DY OpTanbIK KYWKE KYMeCiHiH, aTan anTKkaHaa MuablH, GPOHTaNbAbI KblPTbICbIHbIH
6y3binybl. On HazapabliH WOFbIPAAHYbIHA, ECTe cakTay KabineTiHe )aHe amoumanapabl backapyra
*ayantel. MeanumHaga 6yn  aypyapiH  bOipHewe Typi aHbIKTanabl, OnapAblH, apacbiHAA
CMMNTOMaTMKada LWamanbl anbipmallbiibikTap 6ap. bipak emaeyae MyHAan ycak-TynMekTep
MaHbI3bl pen aTkapaabl. KebiHece keneci Typnep Kesaecea;:

1. Haszap keTicneywiniriHid, 6y3biaybl. byn aypy anaHaaylbiibiK KaHe abalcbi3abiKneH
cunatTanagpl. banafa yXKbIMAafbl MITIHAI HeMece MIHe3-Ky/blK epexenepiH ecrte cakray,
WOFblpAaHAbIPY KMbiH. MyHaal 6ananap, mbicansl, benmene Hawap baraapaaHfaH, TiNTi MekTen
acblHAa [Aa penvedke bHafgapnaHyda KublHAbIKTapFa Tan 6Honagbl. AypyabiH 6yn  Typi
TbIHbIWTBLIKMNEH XaHe WamaaaH Tbic benceHainikneH bipre sxypmenai.

2. Hazap keTicneyLwiniri s)kaHe runepakTMBTINIKTIH Oy3biaybl. Byn aypyasiH eH Ken TapanfaH
TYpi. AMepuKaHabIK fanbimaap ofaH OipiHwi 6onbin Hazap aygapabl, 80-wi Kblagapbl onap
TbIHBIMCbI3, TYpPaKcbi3 6ananapabl 3eptrent 6actaabl »kaHe HMKB 6enrinepiH aHbIkTal anabl. Kasip
ONapblH 3epTTeynepiH ncuxmaTpms KoHe 6ananap NCUXONOTMACHI canacbliHAafbl 6GapAbIK,
MamMaHaap Herisre anaabl.

3. Hasap XeTicneywiniktiH rMnepakTMBTINIK CUHAPOMbI. AypyadbiH Oyn TypimeH 6ana
TbIHbIMCbI3 iC-9pEKeTTep Kacaiabl, on bipHelle MUHYTTbI Bip Xepae TbiHbIW 6TKi3e anmanap.
Bipak, coHbIMeH Bipre, 0N oKy MeH ecTe cakTay npobiemanapblH 6acTaH Kewipmenai. byn miHes-
KV/IbIKTbIH, €H CUpeK Ke3aeceTiH Typi [3].
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Hazap »keTicneywinik neH runepakTUBTINIKTIH Oenrinepi peTiHae aTa-aHanap 5-6 KacKa
nenin HAKIB kepiHicTepi Typanbl anaHaay Kepek ekeHiH 6inyi kepek. Ocbl ¥acka aeniH 6ananap
oTe OenceHai »aHe mobunbai, onap Oip Kepae OTbIpyFa XaHe y3aK yakblT 6olbl 6ip icneH
aMHanbICybl KMbIH. MyHOaM MiHE3-KY/bIK KbI3bIFYLIbIIbIK TaHbITaTblH Oananap ywWiH KanbinTbl
»araan. Ocbl caTTeH HacTan aTa-aHanap MiHE3-KyAbIKTbiH, Oy3blayblHbIH Benrinepin 6ankay yuwiH
oTe MYKUAT 60y Kepek. OHbl Keneciaen ycbiHyfa 6bonaapb!:

- 6ana yHemi alMHanagafbl 6ONbIN }KaTKaH 3aTTapabl YCTanapl »aHe 6apablK AblObiCTapFa
Ma3acbI34aHbin, anaHaanab;

- bec MUHYTTaH apTbIK elTeHere KeHin 6ene anmanabl;

- Tancbipmanapabl OpblHAAY KE3EKTiNiriH ecte cakTamanapi.

HXI'B-MmeH aybipaTbiH 6ananap MMNYAbCUBTI IMOLMANAPMEH Kypece anmMmalapl, erep onap
bipaeHe Kanaca, onap bipAeH alkaMMeH KanafaH HapcenepiH anyra KO KeTKizedi, COHbIH, ilWiHae:

- Ha3ap XeTicneywiniri })aHe rmnepakTUBTINIKTIH Oy3blaybl 6ap Bananap Ken XKaHe KaTTbl
cemnnensi, onap sHrimenecyLliHiH ce3iH benei »aHe ellKkallaH ce3/i COHbIHA AeMiH ThiHAaManabl;

- HXT'B-meH aybipaTbiH bananap Taxipmnbe aHe o3 KaTeniktepiHeH cabak anmanpi;

- 6ana KaHa OKblfaH MITIHAI YMbITbIN KeTeAi KaHe XaT KasyZaH ajllakran, »on Taba
anmanapl;

- ecTeri CaTci3dikTepaeH 3apaan weregi, TinTi bipHelwe cafaT OypblH He iCTereHiH ymbiTa
anagabl.

*acecnipim WakKTa OyfaH WamagaH TbiC TITIPKEHY MeH ce3iMmTandblk Kocbliadbl. bipak,
emaey 6acTayblll MEKTen »KacblHAa OacTanfaH »Kafaanaa, »Kacecnipim KeseHiHae 6ana MyKuaT
KaHe yKbINTbl 6onaapl. Ockl Kezae HKIB-HbIH cumnToMAapbl a3 60aybl MYMKIH »KaHe OCblfaH
COMKeC 011 OKY OPHbIH CaTTi aaKTal anagbl.

Hazap keTicneywiniri skeHe rMnepakTUBTINIKTIH Oy3bllybl aTa-aHaHblH Aypbic emec
TopbueciHiH, canpapbl emec. ATa-aHanap 6anacbiHblH ayblpblin *KaTKAHbIH TYCiHIM, OCbl aypy/blH,
cebebiH aHbIKTaybl Kepek. Japirepnep HAKIB Tyabipybl MyMKiH cebenTepiH *ainbl MmaccacbiHaH
bipHelle Heri3ri TonTapab! axkbipatagbl. COHbIH, ilWiHAe:

1. CbIpTKbl bIHTaNaHAbIPY. ATa-aHanap 6ananap/blH 6Te ce3imTan ekeHiH aHe oTbacbiHaa
60/bIN KaTKaHHbIH, 6apiH OalKalTbiHbIH 6inyi Kepek. CoHApIKTaH, erep 6ana aTa-aHaCblHbIH,
arkblpacyblHaH Hemece OacKa 4a 3MOUMOHaNAbl Kyn3enicTepaeH 3apaan lwekce, byn HXKIB
AamyblHa TYPTKI 60ybl MYMKIH.

2. lspi-nopmekneH emaey. Kenbip aroannapaa opTanblK Ky»MKe sKyMeciHiH, Oy3blaybliHbIH,
cebebi epTe KacTa KyLWTi NpenapaTtTapabl Kabblagay 6oabin Tabblnaasl. bip xbinfa aenid 6ananap
9P TYP/ XMMUANBIK KOMMOHEHTTEPIE }KaHEe KYKMNa bl aypynapFra eTe cesimTan 60i1abl, ocblnanila
HXTI'B nanaa 6onybiHa ceben 60aybl MYMKIH.

3. TaramaplK MiHe3-KynblK. banaHbi3abl eTKip TafamapmeH Hemece KypambiHAa XOL
nicTeHAipriliTep MeH KocCnanapbl Ken TafaMMeH TaMaKTaHAblpmay kepek. Onap KWMHaKTanfaH
Kesae MUAbIH KYMbICbIHA Tepic acep eTin, Has3ap »KeTicneywiniri meH rmnepakTUBTINIKTIH,
6y3biNybiH TyAblpaabl.

4. TykbiM Kyanayuwbinblk. byn daktop HMKIB gamybiHoa MaHbI3abl pen aTkapagb.
Oapirepnep aypyfa wanablkkaH bapabik 6ananapapiH 15%-bl OHbl aTa-aHacbiHaH Mypa affaHblH
nanenpeni. CoHAbIKTaH, erep oTbacbl myllenepiHid 6ipeyi HXIB-meH aybipca, 6anaHbi3apbl
lWamadaH TbiC yalbiMaap MeH TOJIKyAapAaH KopFafaH XKeH.

HMI'B-HbIH emaey xonaapbl. HKIB ToNbIFbIMEH eMAey MYMKIH eMeC eKEHIH ECKEPY KepeK.
bipaKk aTa-aHanap 6onawakTa banaHblH, epecek »KaHe Tayesci3 emMipiH CaTTi Kypa anybl YWiH
aypydblH, Oapiblk KepiHicTepiH asanTybl KepeKk. dapirepnep HMKIB-bIH TeKk KeweHAi wapanap
apKbiabl Ty3eTyre 6onapl Aen caHanabl. Emaeyaid exi TypiH BipikTipy Kepek, onap:

1. api-nppmek. EH anabimeH, aapirepnep bananasbl anaHAayLWbIbIK NeH Ma3achi3abIKTbl
TOKTaTybl KepeK, COHAbIKTaH ofap Hanafa NCMXOCTUMYNATOPAApAbl TaralbiHAaMAbl. Onap 6ip
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yaKbITTa 0anaHbl TbIHbIWTAHAbLIPAAbl XOHE MWAbIH, KYMbICbIH OenceHaipyre Kemektecepi.
HatmxeciHae 6anaHbiH, ecTe cakTay KabineTi »akcapadpl, on angexkanaa ceHimai 6onaabl, dyn
bipaeH mekTenTeri yarepimre oH, acep etedi. CoHbIMeH KaTtap, Aapirep 6anara HOOTPOMUSAHBI
TafalblHAAM anafpl, 0Nap MiHe3-Ky/bIKTbl Ka/ibiNKa KenTipyre biknan eteai. banara amoumanapbiH
Texey OHalblpak 0o0nadbl, 0N KOFamaa ©3iH »KaKCbl ce3iHei »KaHe KypAacTapbIMeH KapbiM-
KaTblHacTa ceHimai 6onagpl. KocbiMmia peTiHae 6anafra MUMMYHZbIK *KYWEHi blHTaNaHAbIPaTbiH
»oHe HXIBb gamybiHa Kedepri KenTipeTiH MyNbTUBUTaMUHAI KeleHaep bepreH »eH. EcTe cakTay
Ka)KeT, AMarHo3 KoMblaFaH caTTeH Oactan Gana aspirepae yHemi HGakblnaHbIn OTbIpybl KEPEK,
OUTKEHI ecelreH Ke3ae CMMNTOMAAP KaTadaH nanaa 60aybl MyMKiH.

2. MNcuxotepanua. banaHbiH A2pi-AspMeKTEPIMEH emaeyaeH BacKa, OCbl ayPyMEH KYMbIC
icTereH Kacibu ncuxonortel KepceTy Kepek. On HanaHblH, MIHE3-KYKbIH Ty3€eTin, KeHec bepyre
KemeKkTecei. 94eTTe ncuxonor bHananapmeH XoHe epecekTepmeH Xymbic ictengi. Cabak,
HbapbicbiHAa Gananap e34epiH KanbiNTbl adamaap pPeTiHae Kabblnaaysa AanblHAAAbIN, CbIPTKI
anemmeH GannaHbicyabl yihpeHegi. bipTe-bipTe mamaH onapfa CoTTi  KapbiM-KaTbIHACTbIH
MaHbI3bl KeMLWINiKTepiH »KeTkizeai »koHe 6ananapibl KypAacTapbiHbIH VXKbiMbIHA eHrises,.
HaTueciHae HopecTe Te3 Gelimaenyi KepeKk »KaHe COHpbIHAA 63iH KamaH »KaHe AypbiC eMec
cesiHyaj TokTaTaapb! [4].

McuxonorTap aTa-aHanapfa HananapblH MYMKIHAITIHLIE XKi MaJaKTayra KeHec bepegi.
OWNTKeHI, epeceKkTepadiH, Kenwwiniri 6anacbiHbIH, COTCI3AiKTEPiHE Ha3ap ayaapadbl XaHe oFaH MakTay
xeTticnenai. banaHblH, MiHe3-Ky/AKbiHAaFbl 2pbip oOH e3repicTi HGalKayfa TblpbICbIHbI3, OHbI
MafaKTaHbl3 »KaHe KirepneHaipiHis. Erep cisgiH, 6anaHbi3ga Hasap KeTicneywiniri skaHe
TMNepaKTUBTINIKTIH Oy3blaybl BaKanca, OHAa Ci3 KaTaH, KYHAENIKTI TOPTINTi cakTayblHbI3 Kepek [5].

Ocblnaniua, HXKIB Kasipri KofaMHbIH, ©3eKTi Maceneci 60abin Tabbinagbl. COHFbI XKblaapsbl
Oyn KafaanablH nNaToreHesiH 3epTTeyae aWTap/ibiKTal nporpecke Ko KeTkisingi, HXIb
NAMYbIHbIH, T€HETUKANbIK, HEMPOXUMUANBIK, HEMpodU3MONOTUANBIK KaHe MOPbONOTUANbIK,
acnekTinepi benceHai septTenyge. 3eptrey HaTtuxkenepi CABI AMarHOCTUKAcbl MeH emaeyaiH,
YKaHa TaCinaepiH *Kacayfa biknan eTea.

KopbITbIHAbIAN Kene, Ha3ap KeTicneyLwiniri )KaHe rmnepakTUBTINIKTIH Oy3biaybl — By Keke
TY/IFaHbIH, AaMybl MEH 3/1eYMETTEHYIHE TePiC acep eTEeTiH XaHe HEeri3ri *KaFbIMcbI3 benrinepai Kery
VLLiH TY3€eTy XXoHe AaMbITy WapanapbiH yaKTbibl Cana/ibl aHbIKTaY bl XKOHE KYPTi3ydi KaxKeT eTeTiH
KypAeni HeBpOAOrMANblK aypy. Hasap »KeTicneywiniri »aHe rMnepakTUBTINIK CUHAPOMbIHbIH,
NCUXONOTUANBIK-NEeAArormKkablK AMAarHOCTUKACbIHbIH, KYPbIbIMbIHA TaHbIMAbLIK AaMy AeHremi,
3MOLMOHaNAbI-CayblK CanaHbl 3epTTey, COHAaN-aK banaHbliH KeKke BacbIHbIH }KEKe NCUXON0TNASbIK
epeKLLenikTepi CUaKTbl barbITTap Kipeai.

NANIANAHBINFAH SOEBUETTEP TI3IMI:

1. Abwwunasa, 2.®0. CuHapom paeduUMTa BHUMMAHWA M TUNEPAKTUMBHOCTM B 0b6LLEN
CUCTEMATUKE HaPYLUEHUA MNCUXMYEcKoro passutua y aeten [Tekcr] / 3.®. Abwwunasa. //
MNeparornyeckoe obpasoBaHue B Poccnn. —2016. — Ne2. — C.128-132.

2. 3aBageHKo, H.H. TnmnepakTtMeHOCTb U AedULNT BHUMAHMA B AeTCKOM Bo3pacTe [TekcT]:
yuyebHoe nocobue / H.H. 3aBageHko. — M.: Akagemus, 2007. — 256 c.

3. Nonutunka, O.W. deTtn ¢ cuHapomMom aeduumTa BHUMAHUSA U TMNEPAKTUBHOCTbIO [TeKcT]
/ O.U. Nonutuka. - CM6.: Peyb. — 2010. — 208 c.

4. ®eceHko E.B. [narHoctmka w nedeHne cuHApoma JeduumTa  BHUMAHMA U
rmnepaktTmusHocTu (CABI) y aeten: — CM6. — 2009. — 22 c.

5. AnbTxepp, M. TMnepakTnsHble AeTn. KoppeKLuma NCMXOMOTOPHOro passuTua [Tekct] / 1.
AnbTxepp, /1. bepr. — M.: Akaaemunsa, 2011. — 160 c.

133



I Proceedings of the 7th International Scientific Conference

MeHTanbHe 340p0B’A B yMOBax BOEHHOIO
CTaHY: PO/ib MCUXONOTYHOT PE3UNBEHTHOCTI

Mental Health in Wartime: The Role of Psychological Resilience

OninHKK BaneHtnHa BacuniBHa
KaHamnaaTt negaroriyHMX Hayk, AOLEHT; 4OUEHT Kadeapmn NcMxonorii XMenbHULbKOro
iHCTUTYTY MAVYTT (M. XMenbHULbKNIA, YKpaiHa)

Oliinyk Valentyna Vasylivna
Candidate of Pedagogical Sciences, Associate Professor; Associate Professor at the
Department of Psychology, Khmelnytskyi Institute of MAUP (Khmelnytskyi, Ukraine)

Y cmammi aKueHmyemeoca ysaea Ha MeHmasnsbHomy 300po8’i nodell 8 yMmosax 8OEHHO20
CMAHY, PO3KPUMO POsb6 NCUXO/102IYHOI pe3usnbeHMHocmi y 36epexceHHi MeHmanbHo20 300p08’A 8
YMOBaX cmpecy ma 8U3HA4YeHO OCHOBHI YUHHUKU, pO32/AHYMO NPOABU Pe3UnbEHMHOCMI 8 PiI3HUX
8IKOBUX KAMeaopiax.

Kntoyosi cnosa: meHmasnsHe 300p08°A, cmpec, NCUX0M02iYHA Pe3usbeEHMHICMb, 80EHHUU
CMaH, denpecis, ncuxosao02iyHa 0onomoea.

In the article, attention is focused on the mental health of people in wartime; the role of
psychological resilience in maintaining mental health under stress is revealed, and the main factors
are identified; manifestations of resilience in different age categories are considered.

Key words: mental health, stress, psychological resilience, wartime, depression,
psychological support.

1. Bctyn. AKTyanbHicTb 03HaveHoi npobnemun. Ha cyyacHomy eTtani YKpaiHCbKM Hapoa,
nepexMBae HanmTpariyHilli CTOPiIHKK CBOET icTOpIT, cniavytoum LiHy 3a cBOBOAY *KUTK Ha CBOIN 3eMAi
KPOB't0 HaMKpalLMX CBOIX CMHIB i AOHbOK. YKpaiHa MNeperkMBAE Kax/AMBi Yacu BiHW, MUTAHHA
MEHTaNbHOro 340P0B’A CTAE HAA3BMYAMHO aKTyaZlbHUM i BaX/MBMM. BillHa BNAMBAE Ha KWUTTA
MiJIbMOHIB t0AEN, BUK/IMKAOUM TIMOOKI EMOLMHI TPaBMMK, CTPEC | TPUBOTY.

BillHa BUKAMKAE LWUMPOKUIA CNEKTP MCUXOIOTIYHUX nNpobaem. Slioan, AKi Nepernam BOEHHI
Aii, 4acTo CTpaXaatoTb Big NOCTTpaBMaTUUYHOTO cTpecoBoro po3naay (MTCP), aenpecii, TPUBOXHUX
PO313a/iB 1 eMOLiMHOT HecTabinbHOCTI. [TOCTIMHWIA CTPax 3@ CBOE KUTTA Ta KUTTA B/IM3bKMX, BTPaTa
[OMIBOK, PYMHYBAHHA 3BUYHOrO YKNAA4y KWUTTA — BCE Lie CTaE Axepenom ctpecy. barato ntogen
BiA4yBaloTb 6e3cmnna i 6e3HadinmHICTb, WO MOMKe MPU3BECTU A0 XPOHIYHUX Npobiem, AKLWO He
HaaTW CBOEYACHY NCUXONOTIYHY LOMOMOTY.

BapTo 3a3HAUYNTH, LLO NCUXONOTIYHA AOMNOMOTa, AKY MOXYTb OTPUMATU NKOAM, AKI Nepexmnm
TPaBMM BilHW, CTA€E HeBIA EMHOK YaCTMHOMD iX BiAHOBAEHHA. [cMxoTepania, KOHCybTalii, rpynu
NIATPMMKM — BCi LLi CKNAZO0BI 4ONOMAratoTb N0AAM CNPABAATUCA 3 EMOLIMHUMM NepeXKMBaHHAMM
Ta HaJaBaTu iM HOBI pecypcu A1a aaanTallii.

B ymoBax LWBWAKONAMHHUX COLANbHUX Ta EKOHOMIYHMX 3MiH, @ TaKOX MNOCTIMHMX
CTPECOBUX YNHHMKIB, PiBEHb MEHTA/ILHOTO 340POB’A HAaCeNEHHA MOMITHO 3HMKYETbCA. CTpec MoxKe
NPU3BOAUTN 00 PO3BUTKY TPUBOMNKHUX | AENpPecuBHUX CTaHIB, MCUXOCOMATUYHUX PO3/1aaiB Ta
eMOLLINHOro BMCHaXeHHA. BoaHovac He BCi AOAM OAHAKOBO pearyTb Ha cTpec. [eaki
0COBUCTOCTI AE€MOHCTPYOTb BMCOKY CTiMKICTb A0 CTpecy Ta 34aTHICTb NiATPUMYBATM MeHTa/lbHe
3,0POB’A HaBIiTb Y HANCKNAAHIWMX KUTTEBMX 0OCTaBMHaxX. LA CTiKiCTb Mae Ha3BYy NCUMXONOTIYHOI
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PEe3NNbEHTHOCTI. JloCNiAKeHHA PEe3UNbEHTHOCTI € HAA3BMYAMHO BaX/IMBMM 414 PO3POOKM
ePeKTUBHUX Nporpam NPodiNakTUKM NCUXIYHUX PO31aLIB Ta NIATPUMKM MEHTANIbHOIO 3/10P0B’A.

Memoto pnaHoi CcTaTtTi € aHanisa pPosi NCUXONOrYHOI PE3UNLEHTHOCTI Yy 3b6eperkeHHi
MEHTaNbHOr0 340P0B’A B YMOBAX BOEHHOrO CTaHy Ta BWM3HAYEHHA OCHOBHWX YMHHMKIB, AKi
CNPUAIOTb PO3BUTKY PE3USILEHTHOCTI B Pi3HMX KaTeropin HaceneHHs.

2. BUKnaa ocHoBHOro matepiany. Ha cydyacHomy eTani, Kon BilHa cTana YacTUHOLK KUTTA
B YKpaiHi, TUTaHHA MeHTa/IbHOro 30p0B’A HabyBae 0coHAMBOro 3HaYeHHA. MNiATPUMKa NCUXIYHOTO
H6narononyyya ntoaen CTae OCHOBHMM €71eMEeHTOM BiAHOBNEHHA Ta 30epexeHHA CyCniNbHOI
€AHOCTI. Baxnmeo 3abe3neunmTu MCUXOJOriYHY [0MOMOry, PO3BMBATU PE3U/ILEHTHICTL Ta
3MILIHIOBATK coUjanbHi 3B’A3KM, LLO6 AONOMOTITH toAAM NOA0AATU TPYAHOLLL BiAHMN.

TinbKM Yepe3 KONEKTMBHY MiATPMMKY Ta yBary A0 MeHTa/bHOro 340pOB’A MOXHa
CNoAiBaTUCA Ha BiAHOBAEHHA KpaiHW MNicna 3aBeplueHHA KOHPAIKTY. MMcuxonoriyHe 61aronony4ys
€ HE MEeHL Ba)kK/IMBMM, HiXK Pi3nyHe, i BOHO MA€E CTaTW MPIOPUTETOM Y MOBCAKAEHHOMY KUTTI
KOXXHOrO yKpaiHuA.

3a3Ha4yMMmo, WO BilMHA € OAHWM i3 HanbiNbL PYMHIBHUX Ta CTPECOreHHUX YMHHMKIB, LLO
HeraTMBHO BM/IMBAE Ha MeHTa/NbHe 340p0B'A NtoAen. B ymoBax BiiHW HaceneHHA CTUMKAETLCA 3
YUCNEHHUMWN BUKNMKAMW, AKI BKAKOYAOTb i3WYHI 3arpo3n, BTPaATy PIAHUX Ta OAU3bKMUX,
PYMHYBaAHHA COLiaIbHUX i MaTepialbHUX OCHOB KUTTA, @ TAKOX MOCTIMHMI CTPax 33 ManbyTHE.

CTpec € peakL,ieto opraHiaMmy Ha BHYTPiLLHIi ab0 30BHIlIHI NOAPa3HUKK, AKI NepeBULLYOTb
aflanTaliMHi MOXAMBOCTI MOAMHM. TpuBanui abo XPOHIYHMI CTpec MoXKe NpW3BecTn A0
NOPYLEHHA NCUXIYHOrO 340POB’A, PO3BUTKY TPUBOTK, Aenpecii, NOCTTPAaBMaTUYHOIO CTPECOBOro
PO31ay Ta iHLIMX MNCUXIYHUX CTaHiB. XPOHIYHWI CTPEC HEraTUBHO BM/IMBAE Ha KOTHITUBHI QYHKLLT,
eMOLNHY CTabiNbHICTb | QiI3UYHMA CTaH MOAUHU. BaskIMBUM € BMBYEHHA MexaHi3miB, AKi
[onomaratoTb 0COBUCTOCTI CNPaBAATUCA 3i CTPECOBUMM GaKTOPaMM Ta MiHIMi3yBaTK iX BNAMB Ha
MeHTaIbHe 340POB’A.

Cepen, OCHOBHMX NCUXONOTIYHUX HACNIAKIB BIMHW MOXKHa BUAINUTHA:

1. MocTTpaBsmaTn4HNi cTpecosuit posnag (MTCP). Mlioam, Ak 6esnocepeHbO NepeXuIm
6oliosi Ajii abo cTaM CcBigKaMM HAaCUALCTBA, AyXe YacTo cTpaxkaatoTb Big MTCP. Lle posnaa, Akui
NPOABAAETLCA Y BWUIIAAI MOBTOPKOBAHMX CMNOradis mpo TPaBMaTWMYHI MOAii, HIYHMX KOLLUMaPpIB,
NiABMLLEHOI TPMBOXKHOCTI Ta BiAYYKEHHA Bif, COLiyMY.

2. Jenpecia Ta TPUBOXHI po3naau. BiliHa CTBOPIOE YMOBK A5 XPOHIYHOIO CTPEcy, AKUi
NPU3BOANTL /10 BMCHAMEHHSA MCUXIYHMX pecypciB. JlloaM Big4vyBatoTb 6e3BMXiab, BTPaATy CEHCy
UTTA, WO 4acTo NPU3BOANTb A0 PO3BUTKY Aenpecii. TPUBOXKHI po3naam Takox HabupatoTb
3Ha4YHOI NowmnpeHocTi, 0cobanBo cepel, TUX, XTO ByB 3MYyLIEHUN MOKUHYTU CBOI AOMIBKM abo
3a3HaB CEePMO3HMX BTpPaAT.

3. CoujanbHa i3015Li8 Ta CAMOTHICTb. BiliHa pyMHYE colianbHi 38’A3KK1, PO3PMBAE POAMHN,
CNibHOTK Ta cninkyBaHHA. Jlloaum, aKi BTpaTUAM B6AM3bKUX abo Byamn nepemilleHi Yepes BiiHy,
4acTo BiAYYBAIOTb CU/bHY i305LIO, LLIO NOTiPLYE iXHE NCUXiYHE 340POB’A.

4. TcmxocomaTuyHi pos3nagun. Yacto ncuxonoriyHi npobnemu BiMHWM MPOABAAIOTLCA Y
di3NYHUX CMMNTOMaX, TaKMX AK TON0BHI 601, NOPYLUEHHA CHY, NiABULLEHWI apTepianbHNI TUCK Ta
iHLII COMATUYHi 3aXBOPHOBAHHA.

He3Barkatoum Ha PYMHIBHMIA BNAMB BiMHU Ha MCUXiKY, Ba*K/JMBMM acCMeKTOM € 3[aTHICTb
nlogen aganTyBaTMCA A0 BarKKUX YMOB i 30epiraTi MCUXOOrYHY CTiMKicTb. [lcuxosorivyHa
PE3NNBEHTHICTb — Lle 34aTHICTb BiAHOBAOBATU NCUXIYHY PiIBHOBAry nicas TPaBMaTUYHUX NOAIN, i
BOHa BiZlirpae OCHOBHY PO/b Y 30eperKeHHi MeHTaIbHOro 340POB’A B YMOBaX BiliHW.

JocnigxeHHA NOKasyloTb, WO OAM 3 BUCOKMM PIBHEM PE3UIbEHTHOCTI MatoTb Kpalli
WaHCK Ha NOA0NAHHA HACNIAKIB NCUXIYHMX TPABM, BUKAMKAHWUX BINHOI. PE3NABEHTHICTD 3a1€XNTb
Bif, PI3HWX YMHHMKIB, TAKMX K OCOBUCTUM A0CBIA, NiATPUMKaA 3 BOKY CiM’i Ta CyCninbCTBa, @ TaKOX
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AO0CTYN 10 NCUXONOTiYHOI A0NOMOTK. JToAuM, AKI OTPUMYIOTb EMOLLIMHY NIATPUMKY BiA COLianbHOTo
cepeaoBuLLa, MatoTb Dinblie pecypciB A1 BiAHOBAEHHS CBOrO NCUXIYHOIO CTaHy.

Ha cyd4acHomy eTani BaX}AMBUM € CTBOPEHHA edEeKTUBHUX CUCTEM MNCUXONOTIYHOI
NIATPMMKW ONA HACeNeHHs, AKe MOoCTpaxaano Bia BiMHW. [lcmxosoriyHa gomnomora MnoBMHHA
OXOMNJI0BATK Pi3HI PiBHI — BiA, iIHAMBIAYaAbHOI NCMXOTepanii 40 rpynoBMX NPOrpam i HalioHaAbHMX
cTpaTeri NiATPUMKM MEHTAIbHOrO 3/10P0B’A.

IHoMBIAyanbHa poboTa 3 Nncuxonorom abo NcMxoTepaneBTOM € HEODXiAHOW ANA TUX, XTO
cTpaxkaae Big MTCP, aenpecii abo TPUBOXKHMX pPo3nadiB. lcuxoTepania MoXe [A0MNOMOrTH
BiAHOBMTM eMOLiMHY PiBHOBAry, HaBYMUTM HOBWUX CTPaTEriM MOAONAHHA CTPecy Ta MOKPaLLMTK
3arasibHWM piBEHb MEHTA/ILHOMO 340P0OB’A.

lpynoBa Tepania abo niaTpMmka 3 6OKYy TrPOMAICbKMX OpraHisauil € BaKAMBUM
IHCTPYMEHTOM A8 BiZIHOBAEHHA COLjianbHUX 3B’'A3KIB Ta HadaHHA eMOLINHOT NiaTpUMKN. JTloaw,
AKi nepexunBatoTb NOAIOHI TPYAHOLL, MOXYTb 3HAWTWM Yy Tpynax ChiIbHOTY, AKa [A0MNnomarae
BMNOPATUCA 3i CTPECOM Ta CAMOTHICTHO.

Ha aepXaBHOMY PiBHi aKTya/sbHO yNpoBaAXyBaTW NPOrpamu 3 NiaTPUMKM MEHTaNIbHOro
370p0B’s.

B ymoBax BilMHWM Ba)KNMBO PO3BMBATM MCUXONOMYHY PE3UAbEHTHICTb. LiA 3aaTHiCTb
a[anTyBaTMCA A0 CTPECOBMX YMOB [103BOJIAE MOAAM 33/IMLWATMCA EMOLLIMHO CTIMKMMMK Ta 34aTHUMM
00 ePeKTUBHUX il HaBiTb Y HAMCKAAAHIWNX cuTyauiax. JIloam, SKi MatoTb BUCOKY PE3UNLEHTHICTb,
MOXKYTb Kpalle CNPaBAATLCA 3i CTPECOM i MIATPUMYBATM MOTMBALLIO A0 KUTTA.

CollianbHa NiATPMMKA € BaroMMM acrneKkToM 30epeeHHs MEeHTaNbHOro 370pOoB’A.
CninkyBaHHA 3 6M3bKUMM, APY3AMM Ta CNiIIbHOTAMM CTBOPIOE MePEXKY NIATPMMKM, L0 A0NOMarae
3MEHLWNTK BiAYYTTA 301401 Ta NOKPALLYE eMOLLIMHNI CTaH.

Y [0BiAKOBIM NiTepaTypi NOHATTA «MNCUXONOTIYHA PEe3USbEHTHICTbY (Bif, aHTAiMCbKOro
resilience) TPaKTYETbCA AK CTIMKICTb 40 MKUTTEBUX TPYAHOLLIB Ta 34aTHICTb WBMAKO BiAHOBMOBATUCS
nicna CTpecoBuMx cuTyauil. e He MpocTo 34aTHICTb «BUTPMMATM» TPYAHOLL, ane M aKTMBHe
NoAONaHHA HACMiAKIB UMX TPYAHOLWB, GOPMYBaHHA HOBMX HABMYOK Ta 3MiH Yy MOBEAiHLI, SKi
[03BONAKOTL alanTyBaTUCA A0 CKNAAHMUX KUTTEBMX 0OCTABMH.

McmMxonoriyHa Pe3nNbEHTHICTb HEe € BPOAMKEHO AKICTIO; BOHA GOPMYETLCA Nia, BNAMBOM
PI3HUX YMHHMKIB, BK/IOYAIOYM MKUTTEBU [OCBIA, COLiasbHE OTOYEHHA, NIATPUMKY Ta BAACHI
3yCuANA NIOAMHU WOAO NOAONAHHA KPM30BUX CUTYaALLIN.

BOEHHUI CTaH € eKCTPemasibHOW CUTyaLi€t, KoM MCUXOIOrYHA PEe3USIbEHTHICTb CTaE
Baromoto. JItoaM CTUKatoTbCA 3 MOCTIMHOW Hebe3nekot, BTpaTaMu, PO3/yKamu 3 POAMHOID Ta
BAN3BKUMKN, PYNHYBAHHAM 3BUYHOMO CMOCOBy MUTTA. Y TaKUX YMOBAX PE3UIbEHTHICTb BMKOHYE
Ki/lbKa K/I0YOBUX QYHKLLIN.

1. 36eperkeHHA eMoUinHOT piBHOBaru. MNcnxonoriyHa pe3nnbeHTHICTb AONOMarae Aaam
Kpalle CrnpaBfaTUCA 3 eMOLIMHUM HaBaHTAMEHHAM, AKe BMHUKAE NiA Yac BOEHHMX Ain. Ti, XTO
MaloTb PO3BUHEHY PE3UIBEHTHICTb, 3/1aTHI 36epiraTi CNoKiin, NPMNMaTH 3BaXKeHi pilleHHsA HaBiTb Y
Ha3BMYaNHO CTPECOBMX YMOBaAX. BOHM He [03BOAIOTL CTPaxy Ta NaHilji KepyBaTh CBOIM XUTTAM,
O AOMOMarae iMm He Ti/IbKM BUXKUTHK, ane M 4ONoMaraTu iHWUM.

2. ApanTauia 40 HOBMX YMOB UTTA. BOEHHMI CTaH 4acTo BMMArae LWBWAKOI aganTalil 4o
HOBWX Peanin: 3aMiH1 MiCLA NPOXKMBAHHA, POBOTU, yMOB HaBUYAHHS, @ TAKOXK MOBCAKAEHHOTO KUTTS.
Pe3nnbeHTHI ntoam 34aTHI WBMALEe NPUCTOCOBYBATMCA [0 3MiH, 3HAaXOAMTM HOBI pilleHHA Ta
BiAHOB/IOBATWU PYTUHHI 3aHATTA HaBIiTb Y CKAAAHMX YMOBaX. BOHM aKTMBHO LyKatoTb cnocobu, Ak
NPOAOBXKYBATU KUTU, NPALILOBATA, NIATPUMYBATU BDNN3bKUX, HE3BAXKAKOUM HA TPYAHOLLI.

3. MliaTpyUMmKa iHWKX. PE3NNbEHTHI NtOAM YaCTO CTakOTb AKEPENOM NIATPUMKN ANA iHLWNX.
BoHM 34aTHI HaAaBaT eMOLiMHY Ta NPAKTUYHY AONOMOTY TUM, XTO MEPEXKMBAE BaXKKi CTPECOBI
MOMeHTU. MiaTpMUMKa 3 OOKY pe3nNbeEHTHMX OCib Ma€e BUpILLia/ibHE 3HAYEHHA Y KPU30BMX CUTYyaLLifX,
OCKiNIbKM BOHM MOXYTb AONOMOITW CBOIM NPUKAAA0M, NOpPaaoto abo NPoCTO NPUCYTHICTHO.
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4. 3HWXKEHHA BMAMBY TPAaBMATUYHWUX MNOAIA. BiMHA € AXXepenom HMCNEeHHUX MNCUXIYHMX
Tpasm. OgHaK PE3UNbEHTHICTb A0NOMAra€ 3MEHLWNUTM iXHIM HEraTUBHMIA BNAMB Ha NCuxiky. Jlloaw,
AKi BMitOTb CMPaBAATUCA 3i CTPECOM Ta a[anTyBaTUCA [0 BaXKKWUX CUTYyaLiM, MeHLWe CXWbHI A0
PO3BUTKY MOCTTPaBMaTUYHOro cTpecoBoro posnaay (MTCP), aenpecii Ta iHWWX MNCUXIYHUX
pPO31afiB. BOHW He TiNbKM Kpalle BiAHOBAIOIOTLCA MICAS NEPeXUTUX MNoAin, ane N MOXKYTb
BMKOPUCTOBYBATY LLi NEPEXKMBAHHA ANA CBOr0 0COBUCTOro 3pOCTaHHA.

OCKi/IbKM Pe3UIbEHTHICTb HE € BPOAMKEHOI AKICTIO, il MOXKHa | NOTPIOHO po3BMBATU. YueHi
BMAINAOTb KilbKa OCHOBHWMX HAMPAMKIB, AKi cnpuatoTb GOPMYyBaHHIO MCUXONOTIYHOI CTIMKOCTI,
0c0b6/1MBO B YMOBaX BiliHW.

1. EmouinHa niaTpumka. CoujanbHi 3B'A3KM Ta emoliiHa NiaTPUMMKa € OAHUM i3
HaMBaXK/NMBILIMX YUHHUKIB pe3nnbeHTHoCTI. MigTpumKa Big ciMm’i, apysis, koner abo HaBiTb
NCUXONO0TiB Aonomarae 36epiratv eMoLjinHy cTabinbHICTb Ta BNEBHEHICTb Y ManOyTHbOMY.

2. Camoperynauia Ta ynpasaiHHA emouigamn. JTioan, AKi BMitOTb KOHTPOOBATK CBOI eMOLiji,
37aTHI nerwe agonatn crtpec. ManHadynHec, meauTalia Ta iHWI TEXHIKM penakcauii MOoXyTb
O0MOMOTITU HABYMTUCA 3aCMOKOBATUCA B KPU3OBUX CUTYaLLiAX.

3. TO3UTMBHE MUCNIEHHA Ta MNOLWYK CEHCY. PE3NNLEHTHI 04N BMIilOTb 3HAaXOANTU NO3UTUBHI
MOMEHTM HaBiTb Y BaXKKUX CUTYyaLiaX. BOHM 34aTHI Ha4MTN MOMKAMBOCTI A8 PO3BUTKY TaM, A€ iHLLi
HavaTb TiNbKM 3arpo3n. Lle fonomarae He TinbKM CNpaBaaTUCA 3 TPYAHOWAMM, ane M 3HaXo4AnTu
CEHC Yy NepexmnTomy.

4. HaBM4YkM npobaeMHOro BupiWeHHA. Pe3nnbeHTHI Ntoan 34aTHI WBWMAKO aHanilyBatu
CUTYaLito Ta 3HAXOAMTW peanbHi pilleHHA. HaBUYKM KPUTUYHOTO MWUCNEHHA Ta edeKTMBHOro
NAaHyBaHHA AOMNOMaratoTb ferwe gonaT Npobaemu, Wo BUHUKAKOTb NiJ 4ac BOEHHOIO CTaHy.

Haronocnmo, Wo NcuUxonorivHa pesmibeEHTHICTb NPOABAAETLCA PI3HOK MiPOIO 3a/1EXKHO Bif
BiKY, COLiaNbHMX YMOB Ta WUTTEBOrO A0CBiAY iHAMBIAA. Lle 03Ha4vae, Wo nporpamm NiaATPUMKN
MEHTaNbHOro 340p0B'A MOBMHHI OyTM aganToBaHi A0 cneundiyHMx notped pisHUX rpyn
HaceneHHA. Po3rnaHemo, AK Pe3nNbEHTHICTb NPOABNAETLCA Y AiTEN, NiANITKIB, AOPOCAMX Ta NiTHIX
NoAen, a TaKOX AK CTPeC BMNIMBAE HA KOXKHY 3 LIUX rpym.

1. McuxonoeiyHa pe3unseHmHicme y dimel ma nidnimkis. OUTaunii Ta NigiTKOBUIA BiK €
KPUTUYHUMW Nepiofamu ANA PO3BUTKY Pe3UNbEHTHOCTI, OCKIIbKM Came B Ui nepioan AoaMHa
dopmye CBOI NepLli HABUYKM NOA0NAHHS CTPECY. BaXANBUMM YNHHMKAMM, LLO CNPUSAIOTb PO3BUTKY
PE3UNbEHTHOCTI Yy AiTen, €:

1. NMo3MTUBHE cepeoBULLE: AiTH, AKI OTPUMYIOTb EMOLIMHY NIATPUMKY Big, 6aTbKiB, BUNTENIB
Ta OA4HONITKIB, MatoTb DiflblUe WaHCIB Ha PO3BMTOK cTpecocTinKkocTi. CimenHa atmocdepa Ta AKiCTb
CTOCYHKIB Mixk BaTbKaMu Ta AUTUHOI MAtOTb BENMKWUIA BNAMB Ha 34aTHICTb ANTUHM CMPABAATUCA 3
TPyAHOLLAMM.

2. OcBiTa Ta HaBYaHHA: OCBITA, fKa 30CePEeAKYETLCA Ha EMOLIMHIN IPAaMOTHOCTI, COLiaNbHMNX
HaBWYKaX Ta CTPaATEriYHOMY MMUCAEHHI, AONOMarae A4itTAM Ta NiANITKamM Kpalwe aganTyBaTmuca Ao
CTPECOBUX CUTYaLiN i NiABMLLYE IXHIO PE3UNBEHTHICTb.

3. Ponb moaeneit noBefiHKM: NO3UTUBHI POJIbOBI MoAeNi, HanpuKknag, 6aTbKM, HAaCTaBHUKMK
abo Bigomi ocobucTocTi, AonomaratoTb MONOAMM NOAAM PO3BMBATM HAaBMYKM NOA0NAHHA CTpecy
yepes HacNiAyBaHHA Ta HABYAHHA Ha NPUKAAL4,.

2. [lcuxonoeiyHa pe3unbeHmMHicms y Oopocaux. [opocni 3iWToBXytoTbCA 3 HaraTbma
CTpecoBMmM daKkTopamu, BKAOYAOUYM pOBOTY, cimelnHi 060B’A3KKM, PiHAHCOBI TPYAHOLL Ta KUTTEBI
Kpu3un. JopocnicTb € nepiofom, KOAM 3[aTHICTb A0 afanTauii Ta ynpasAiHHA CTPecoOM MOXKe
BiAirpaBaTV BMPilaAbHY POJb Yy MNIATPUMLI MeHTanbHoro 340poB’ss. OCHOBHI UYMHHUKM, SKi
CNPUAKOTb PE3UNBEHTHOCTI B JOPOCAOMY BilLli:

—Kap’epa i poboTa: ntoam, AKi 3a00B0NEHI CBOEI NPOdECIMHO AiS/IbHICTIO | MatoTb cTpaTerii
ANA NoAoNaHHA poboYoro cTpecy, BUABNATb BULWMIA PiBEHb PE3UIbEHTHOCTI.
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— CimenHa Ta coljanibHa NiATPUMKaA: NapTHEPCbKa NiATPUMKA Ta cTabifibHi colianbHi 3B’A3KM
[0MNoOMaratoTb AOPOCMM Kpalle A0AaTK CTPEC, @ TAKOXK 3HUMKYIOTb PU3NK BUHUKHEHHA NCUXIYHMX
pPO3/1aj,iB.

— 34aTHICTb A0 HaBYaHHSA: 3[aTHICTb AOPOCAUX A0 MOCTIMHOIO CaMOBAOCKOHAJIEHHA Ta
HaBYaHHA HOBWX CTpaTerin NoAoNaHHA TPYAHOLLIB CNPUAE NIATPUMLI TXHBOI MCUXONOrIYHOI
CTIMKOCTI.

3. lcuxonoziyHa pe3usneeHMHicme y nimHix 1t00el. Y NiTHbOMY BiLli PE3UNBEHTHICTb MAE LWe
Hinblue 3HaYeHHs Yepe3 di3nyHi, eMOLiMHI Ta couiafbHi 3MiHW, 3 AKMMUW CTUKAETbCA NtOAMNHA. 3i
CTapiHHAM 3POCTa€ MMOBIPHICTb 3iTKHEHHA 3 CaMOTHICTIO, XBOpobamu Ta BTPATO OAN3bKMX.
OaHak NiTHI ntoan, sAKi 306epiraloTb Pe3MAbEHTHICTb, Kpalle aganTyloTbcAa [0 UMxX 3MiH Ta
NiATPMMYIOTb BUCOKY AKICTb XXUTTA. YAHHMKM, WO BNANBAIOTb HA PE3UNBEHTHICTb Y NITHBOMY BiLli:

— 36epekeHHs coliafbHUX 3B'A3KiB: AITHI AoAM, AKI NIATPUMYIOTb aKTUBHI COLia/bHI
KOHTaKTM, 3ajydeHi A0 rPOMafCbKOi AianbHOCTI abo matoTb 6AM3bKI CTOCYHKM 3 POAMHOLM,
BMABAAOTb BULLLY PE3NNBEHTHICTb.

— EMouinHa camoperynauis: nitHi 1togm, sKi BMilOTb KOHTPOOBATM CBOT emolii Ta 36epiratu
NO3MTMBHE CTAaBNEHHA [0 UTTA, Kpalle CNPaBAAKTbLCA 3i CTPECOM.

— ®i3nyHa aKTUBHICTb Ta 340POBMUI CMNOCIO XUTTA: peryaspHa isvyHa aKTUBHICTb i
NOTPMMAHHA 3/10POBOr0 CMocoby XKUTTA CNPUAIOTb MOKPALLEHHIO MEHTaNbHOrO Ta i3M4HOro
37,0P0B’A Y NITHBOMY BiLl.

HayKoBi AocniaKeHHA NOKa3ytoTb, WO NCUXONOTYHA PE3UNBEHTHICTL MOXKe DYTN PO3BMHYTA
Ta NOCKMAEHa 3a A0MOMOrot CrneuiaNbHUX MNcMxoTepaneBTUYHUX MeToAiB. [leski 3 Halbinblu
ePeKTUBHUX MiJX0oaiB BKAOYAOTh:

1. KorHiTmBHO-noseaiHkoBa Tepania (KMT). KMOT agonomarae  /OAMHI 3MiHIOBATM
[ECTPYKTUBHI MUC/TIEHHEBI WabaoHW, SKi MOKYTb 30inblyBaTN piBeHb cTpecy. el niaxia Takox
HaBYa€ ePEKTUBHMX CTPATErin yNpaBaAiHHA eMOLAMK Ta MOBEAIHKOI Y CTPECOBMUX CUTYaLLifAX.

2. Metoan manHadynHecy Ta meamTauia. Lli TexXHiKM cnpualoTb PO3BMTKY HABMYOK
YBa*KHOCTI, WO [A03BOMAE AOAMHI 3aAMWIATUCA CMOKIMHOK Ta CKOHLEHTPOBAHOK HaBiTb Y
HanpyXeHUx cuTyauiax. PerynapHa npakTuka malHadynHecy AOMOMAarae 3HWMKYBATU piBEHb
TPUBOXKHOCTI Ta Aenpecil.

3. Tepanis npuiiHATTA i BignosiaanbHocTi (ACT). Llen meToa Aonomarae MOAMHI HaBYNTMCA
NPUIAMaTK BNACHI eMoLji Ta CTpecoBi NOAIl AK YaCTUHY XKUTTA, HE Hamarato4mcb YHUKHYTU abo
3MIHUTK iX. TakMin Nigxig, NigBuLLye 34aTHICTb 0COBUCTOCTI CNpaBaaTMCA 3 HenepeabadyBaHMMM
obcTaBmMHamu.

4. [1CMXOOCBITHI Nporpamm Ta rpynu NiATPUMKN CNPUAIOTb SMEHLIEHHIO BiAYyTTA CAMOTHOCTI
Ta NiABULLYIOTb PE3UABEHTHICTb 3@ PaXyHOK 0OMiHY AOCBIAOM Ta CNifIbHOrO BUPIilLEHHS Npobaem.

OTKe, NCUXONO0TiYHA PE3UNLEHTHICTb € KUTTEBO BAXK/IMBOIO HABUYKOK A4 NtOAEN, AKi
MBYTb B YMOBax BOEHHOro cTaHy. BoHa ponomarae 36epiratv emouinHy CcTabinbHICTb,
aAanTyBaTMCA A0 HOBWMX YMOB, MIATPMMYBATM iHLIMX Ta 3HMMKYBATU PU3MK PO3BUTKY MCUXIYHUX
pPO31aaiB. PE3NNBEHTHICTb HE € BPOAMKEHOI AKICTIO, TOMY 1i PO3BUTOK € BaXKAMBMM 3aBAAHHAM AK
0N OKpemMx ocib, Tak i 41A CcycninbCcTBa 3araiom. Y cKAadHi Yyacu BilMHM came MCUMXOJorivyHa
CTIMKiCTb A03BOSAE /MOAAM HE TiNIbKU BUXKUTK, ane i 36eperty CBOW MOAAHICTb, 34aTHICTb 40
CMiBYYTTA Ta NIATPMMKM IHLIMX.

BpaxoBytouM 3HaAYEHHA MCUXONOTIYHOT PE3UNbEHTHOCTI, BaXKAMBO PO3POOUTU edeKTUBHI
CTpaTerii Ta pekomeHAaLii ANA NIATPUMKNM MEHTA/IbHOrO 340P0B’A Y CTPECOBUX CUTYaLLiax. Haaamo
KilbKa NPaKTUYHNX PEKOMEHAALLIM, 3aCHOBAHMX Ha Cy4aCHMX HAYKOBUX AaHUX:

— @i3nyHi BNpaBM MaloTb MNO3UTUBHUIA BMNAMB HA MEHTa/NbHe 340POB’S, OCKINbKM
[ONoOMaratoTb 3HMXKYBATM piBEHb CTPecy Ta MOKpallyloTb HacTpin. AepobHi BnpaBu, Mora,
MeauTaLia abo NpPocTo perynspHi NPOryasHKM CNpUAOTb 3HUKEHHIO TPMBOXKHOCTI Ta Aenpecii, a
TaKOX CMPUAIOTb PO3BUTKY CTPECOCTIMKOCTI.
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— MeToan ManHadynHecy, Wo BKAOYAOTb MeAMTalilo, YCBIAOMNEHe ANXaHHA Ta YBaXKHe
CTaB/IEHHS [0 MOMEHTY «TyT i 3apa3», € ePeKTUBHUMMN IHCTPYMeHTaMn y BopoTbbi 3i cTpecom.
BoHM gonomaratoTb 3MEHLWNTN TPUBOMKHICTb, MOKPALLMTM EMOLLIMHY CamoperynaLito Ta CnpuatoTb
PO3BUTKY PE3N/IbEHTHOCTI.

— [O3UTMBHE MMWUCNEHHA CNPUAE 3MEHLUEHHIO BMIMBY CTPECOBMX MOAINM Ta AOMNOMarae
3MIHUTK CNPUAHATTA Npobaem. MNMpakTuKa BAAYHOCTI, BeAEHHS WOAEHHMKA NO3UTUBHUX MOMEHTIB
abo perynapHe nigKkpecneHHa BAaCHUX YCMixXiB Ta 40CATHEHb MOXKe 3MILHWUTN eMOLLIHY CTiMKICTb.

—MiaTpmmKa 3 60Ky POAMHK, APY3iB Ta KOETr MAE 3HAYHMI BMNANB HA NCUXONOTIYHMIA CTaH.
PerynapHe cnifikyBaHHA, y4acCTb Yy COLia/IbHMX 3ax04ax Ta B3aEMOAiA 3 NOAbMW MOXYTb 3HAYHO
MOKPALLMTLX 34aTHICTb A0 NOAONAHHA CTPecy.

— 3amicTb YHMKaHHA abo MacKMBHOI peaKuii Ha CTpecoBi GaKTOpW, BaxK/JMBO HABUYMTUCS
aKTUBHO AiATKM Ta WyKaTM BUpiWeHHs npobnem. EdeKTWBHI cTpaTerii nogonaHHA cTpecy
BK/IOYAIOTb MJIaHYBaHHA A1, PO3MNo4in 3aBAaHb Ha MEHLI KPOKW, a TaKOXK BUBYEHHS METOLIB
BMpILLEHHA Npobaem.

— AKWOo cTpec npu3BOAMTb A0 3HAYHOrO MOTrIPWEHHA MeHTanbHOro 340pos’s abo
3’ABNAIOTLCA O3HAKM TPUBOTM YW Aenpecii, BApTO 3BEPHYTUCA 33 AOMNOMOrot A0 ncuxosora abo
ncuxotepanesTa. [podecimHa [ONoOMOra MoMKe BK/IKYaTU KOTHITUBHO-MOBE/IHKOBY Tepanito,
ncuxoaHanis abo iHWi MeToau, SKi AOMNOMOKYTb BYACHO BUPILLMTM Npobiemu.

TaKMM YMHOM, MNCUXONOTIYHA PE3UNBbEHTHICTE € BaXKIMBUM UYMHHMKOM Yy 30eperkeHHi
MEHTaNIbHOrO 340POB'A B yMOBax CTpecy. BWCOKa pPEe3MNbEHTHICTb AOMNOMarae He Ti/bKK
edeKTMBHIlLe CNPaBAATMCA 3i CTPECOBUMM CUTyaLLiAMM, ane 1 3anobiraTm PO3BUTKY MCUXIYHWUX
po3nagis. MNiagTPUMKa coLjanbHUX 3B’A3KIB, PO3BUTOK eMOLLIMHOI camoperyaALii Ta BUKOPUCTaHHS
KOFHITUBHO-NOBEAIHKOBUX CTPATEriN € KNOYOBUMM CKNAA0BUMKU GOPMYBAHHA Pe3UIbEHTHOCTI.
Mofanbwe AOCNIAXEHHA LbOro GeHOMeHy AOMOMOXKe Po3pobuUTh ePeKTMBHI Nporpamu ana
NPOGINAKTUKM NCUXIYHMX PO3MAAIB Ta NIATPUMKM MEHTANbHOIO 340POB’'A B YMOBAX XPOHIYHOIO
cTpecy.

3. BucHoBKK. OTKe, MeHTa/lbHe 340P0OB’A B YMOBAX BillHM € BaXKAMBMM aCNeKTOM, AKUN
BMMarae ocob/1MBOI yBarn Ha cy4acHomy etani. BiicbKOBi KOHONIKTM 3anMLWa0Tb TIMOOKIMI CAif Ha
NCUXIYHOMY CTaHi Ntoaeln, BUKAMKAOYM PiBHOMaHITHI po3naau, Brkatodatoum MNTCP, aenpecito Ta
TPUBOXKHICTb.

Y CTaTTi BUCBIT/IEHO Ba*KAMBICTb PO3BUTKY MCUXONOMYHOI Pe3NNBEHTHOCTI AK OCHOBHOTIO
YUHHWMKA ANA NIATPUMKM MEHTAIbHOTO 3Z10POB’A B YyMOBaX BOEHHOIO CTaHy. MeHTanbHe 340p0B’A
3a/1eX1Tb Bif, 34aTHOCTI HOANHM CNPABAATACSA 3i CTPECOM, MIATPMMYBATK €MOLLIMHY PiBHOBAry Ta
a[anTyBaTMCA 40 3MiH. [TCMXON0riYHa Pe3nNbEHTHICTb BiAirpae Baromy posb Y 3HUMMKEHHI pU3MKY
PO3BUTKY MCUXIYHNX PO3/1aJIB, TAKMX AK TPMBOra Ta Aenpecis. Pi3Hi rpynu HaceneHHs noTpebytoTb
iHAMBIAYyaNi30BaHMX NIAXOAIB A0 PO3BUTKY CTIMKOCTI, WO A03BOANTbL edeKTUBHILLE aaanTyBaTUCS
[0 CTPECOBUX CUTYaALLIM | SMEHLIMTN HEFAaTUBHMUI BNAMB CTPECY HA NCUXIYHWMIA CTaH.

MpaKTUYHI cTpaTerii NiATPUMKM MEHTA/IbHOTO 340P0B’A BKAOYAOTh (i3MUYHY aKTUBHICTD,
BMKOPUCTAHHA TEXHIK ManHADYHECY, PO3BUTOK MO3UTUBHOIO MUCAEHHA, NIATPUMKY COLiaNbHMX
3B’A3KIB Ta edeKTUBHI cTpaTerii nogonaHHA cTpecy. TaKoXK BaXK/JMBO 3BepTaTUCA A0 NPodecinHoi
[0NoMoru B pasi notpebu, wob 3abe3neynT cBoeYacHe BTpyYaHHs Ta NPodinakTUKy NCUXIYHUX
npobnem.

4. MNepcneKkTMsM NoAaNbLUMX AOCAIAKEHb. [Toaanbli AOCAIAKEHHA MOXKYTb 30CEpeaNTNCA
Ha BMBYEHHI PE3UIbEHTHOCTI Y Pi3HMX BIKOBMX Ta NMpodeciMnHMX rpynax, a TakoX Ha po3pobuj
iHTErpoBaHMX NPOrpPam A1A PO3BUTKY CTIMKOCTI 4O CTPECY Y LWMPOKOMY KO HaceNeHHA.
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Abstract

Impulsive sound detection, characterized by the identification of short-duration, high-
intensity acoustic events, has broad applications in fields such as public safety, industrial
monitoring, healthcare, and environmental conservation. Traditional approaches, relying on
handcrafted features and signal processing methods, often struggle to handle the complexity and
variability of impulsive sounds in real-world environments. This paper explores the application of
deep learning techniques, specifically Convolutional Neural Networks (CNNs), Recurrent Neural
Networks (RNNs), and hybrid models, to enhance detection performance. These models
demonstrate the ability to automatically extract both spatial and temporal features from sound
data, leading to improved accuracy in detecting impulsive sounds such as gunshots, explosions,
and mechanical faults. Despite the advancements, challenges remain, including data scarcity,
environmental noise, and computational costs. Addressing these limitations requires the
development of more diverse datasets, advanced noise reduction techniques, and more efficient
model architectures. This study highlights the potential of deep learning in providing scalable, real-
time solutions for impulsive sound detection and offers insights into future research directions
that could further refine the effectiveness and applicability of these systems across a wide range
of practical contexts.

1. Introduction

Impulsive sound detection has become a critical area of research, particularly in domains
where quick and accurate identification of such sounds is essential for safety and monitoring.
Impulsive sounds—defined by their short duration, high amplitude, and sudden onset—pose
significant challenges in terms of detection and classification due to their unpredictable nature
[1]. These sounds can range from gunshots and explosions to industrial machinery malfunctions,
and even certain medical diagnostic signals. Detecting these sounds with high accuracy and speed
is vital in various applications such as urban public safety, industrial monitoring, and healthcare,
making it a prime area for technological advancements [2]. One of the most promising
technologies for addressing these challenges is deep learning, a subset of machine learning that
focuses on using neural networks with many layers to model complex patterns in data. Recent
developments in deep learning have revolutionized numerous fields, from image and speech
recognition to natural language processing [3]. This paper explores how these advancements can
be applied to impulsive sound detection, which traditionally relied on signal processing techniques
but has shown significant improvements when combined with deep learning methods.

2. The Impulsive Sound Detection Problem

The impulsive sound detection problem presents unique challenges compared to detecting
more continuous, periodic, or stationary sounds. Impulsive sounds tend to be transient, appearing
sporadically in noisy environments, often mixed with background sounds that make it difficult to
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isolate their distinct features [4]. Moreover, the variability in the acoustic signature of impulsive
sounds complicates the creation of a one-size-fits-all detection model. For example, gunshots
differ significantly in amplitude and frequency distribution from industrial alarms or breaking glass.
Traditional approaches, which rely on signal processing techniques such as Fourier transformes,
wavelet transforms, and spectral analysis, have been instrumental in identifying frequency and
time-domain features [5]. However, these methods have limitations when it comes to generalizing
across different sound sources and environments. The intricacies of impulsive sound data, which
are often noisy and non-stationary, demand a more sophisticated approach to feature extraction
and classification—this is where deep learning becomes an invaluable tool.

2.The Role of Deep Learning in Sound Detection

Deep learning has rapidly emerged as a dominant technique in sound detection, offering
significant improvements over traditional approaches. The nature of impulsive sounds, such as
gunshots, explosions, and mechanical faults, requires a detection method capable of capturing
their unigue and transient acoustic patterns. Traditional methods often relied on handcrafted
features or statistical models, which, while effective in certain contexts, struggle with the
complexity and variability of impulsive sound environments [6]. Deep learning, by contrast,
automates feature extraction and offers a higher degree of flexibility and accuracy, making it a
suitable choice for impulsive sound detection. One of the main advantages of deep learning in
sound detection is its ability to process raw audio data without the need for manual feature
engineering. Instead of pre-selecting features, deep learning models—particularly Convolutional
Neural Networks (CNNs) and Recurrent Neural Networks (RNNs)—can automatically learn
hierarchical representations of sound data from raw waveforms or spectrograms [7]. CNNs are
especially adept at capturing local features in sound waves, such as changes in amplitude and
frequency, while RNNs, especially Long Short-Term Memory (LSTM) networks, are excellent at
modeling temporal dependencies, a crucial factor in detecting impulsive sounds over time [8]. In
recent years, CNNs have been widely used in audio classification tasks due to their ability to
analyze spectrograms—visual representations of sound frequencies over time. This visual
transformation of audio signals allows CNNs to treat sound detection as an image classification
problem, leveraging the model’s capacity to capture spatial patterns in the frequency domain [9].
For impulsive sound detection, the sharp transitions in sound characteristics can be captured as
distinct visual patterns, which CNNs can effectively learn to recognize [10]. This automated feature
extraction process not only reduces human intervention but also enhances the model’s ability to
adapt to a variety of sound types and environments. On the other hand, RNNs are particularly
useful for their ability to capture the sequential nature of sound data. Impulsive sounds are often
embedded in noisy environments where contextual information is vital for accurate detection
[11]. RNNs, especially LSTM and Gated Recurrent Units (GRUs), enable the modeling of long-range
dependencies, helping the network learn the contextual relationships between different parts of
the sound sequence. This is especially important for distinguishing between impulsive sounds and
other types of background noise, as the temporal patterns preceding or following the impulsive
event can provide crucial context for accurate classification [12]. Hybrid models, combining CNNs
and RNNs, have also shown promising results in sound detection tasks. These architectures
leverage the strengths of both networks, where CNNs extract spatial features from spectrograms
and RNNs model the temporal dynamics of the sound data. This combination is particularly
effective in capturing both the spectral and temporal characteristics of impulsive sounds, leading
to more accurate and robust detection models [13]. Recent research has demonstrated that
hybrid CNN-RNN architectures outperform traditional methods and even standalone deep
learning models in tasks such as gunshot and explosion detection [14]. The effectiveness of deep
learning in sound detection is further enhanced by the availability of large-scale audio datasets,
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which allow for the training of highly complex models with millions of parameters. These datasets
often consist of diverse sound recordings, including impulsive sounds in various environmental
conditions, such as urban areas, industrial plants, and natural settings [15]. With such diverse data,
deep learning models can generalize better across different contexts, improving their ability to
detect impulsive sounds in noisy or challenging environments [16]. Moreover, deep learning
models benefit from transfer learning, where models pre-trained on large datasets can be fine-
tuned for specific tasks, such as impulsive sound detection [17]. Transfer learning significantly
reduces the time and computational resources needed to train models from scratch, while also
enhancing the model’'s performance on smaller, task-specific datasets. This technique is
particularly useful in cases where collecting large amounts of labeled impulsive sound data is
difficult, such as in public safety applications where real-world data may be scarce or costly to
obtain [18]. Despite these advantages, applying deep learning to impulsive sound detection
presents certain challenges. One of the most significant challenges is the issue of data scarcity.
Although large audio datasets exist, impulsive sounds, particularly in specific applications such as
industrial fault detection or urban security, may not be well-represented [19]. In these cases, data
augmentation techniques such as pitch shifting, time-stretching, and adding noise are often
employed to artificially increase the size and diversity of the training data, helping models
generalize better to unseen scenarios [20]. Synthetic data generation is another strategy, where
models are trained on artificially created impulsive sounds, although care must be taken to ensure
the synthetic data is realistic enough to match real-world conditions [21]. Another challenge is the
variability of environmental noise in real-world settings. Impulsive sounds often occur in complex
acoustic environments with multiple noise sources, reverberation, and occlusion, making it
difficult for even advanced deep learning models to isolate and classify the sounds accurately [22].
Addressing this requires robust preprocessing techniques, such as noise reduction, spectral
subtraction, and source separation, which help clean the audio signal before it is fed into the deep
learning model. Furthermore, recent advancements in self-supervised learning and attention
mechanisms have the potential to improve the model’s ability to focus on relevant parts of the
sound data, even in the presence of significant background noise [23]. In conclusion, deep learning
has proven to be a transformative technology in the field of sound detection, particularly for
detecting impulsive sounds. Its ability to automatically extract relevant features from raw data,
model temporal dependencies, and leverage large datasets offers significant advantages over
traditional methods. However, challenges such as data scarcity and environmental variability
remain, necessitating continued research and development to optimize deep learning models for
real-world applications. Despite these challenges, the future of deep learning in impulsive sound
detection appears promising, with ongoing advancements likely to further enhance the accuracy,
robustness, and scalability of these models across a wide range of domains.

3. Applications of Impulsive Sound Detection

Impulsive sound detection, due to its broad applicability, plays a critical role across various
domains such as public safety, industrial monitoring, and healthcare. These sounds, characterized
by their short duration and high intensity, include events like gunshots, explosions, and mechanical
faults, all of which demand timely and accurate identification. With advances in technology,
particularly the integration of deep learning, impulsive sound detection has become increasingly
efficient and versatile. This section explores the applications of impulsive sound detection across
different fields and the implications of deep learning in enhancing its effectiveness.

3.1 Public Safety

One of the most prominent applications of impulsive sound detection is in the realm of
public safety. In urban environments, where the detection of gunshots or explosions is critical for
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law enforcement, impulsive sound detection systems can significantly improve response times and
overall public security. Real-time detection of dangerous sounds allows for rapid mobilization of
emergency services, thereby minimizing harm to individuals and property [24]. Systems like
ShotSpotter, which utilize a network of acoustic sensors to detect and locate gunfire, rely on
advanced sound analysis to ensure accuracy and reduce false alarms. Such systems, enhanced by
deep learning, can more effectively differentiate between true impulsive events and ambient
noises, making them indispensable in crime-prone areas. Moreover, the ability to detect
explosions, particularly in sensitive areas like airports, government buildings, and industrial
complexes, can prevent catastrophic outcomes. Deep learning models, trained on large datasets
of impulsive sounds, provide a robust solution for detecting such events in real-time [25]. By
learning the specific acoustic signatures of different types of explosions, these models can alert
authorities to potential threats, enabling preemptive measures to be taken.

3.2 Industrial Monitoring

In industrial settings, impulsive sound detection is crucial for predictive maintenance and
fault detection. Machines, especially those involved in high-speed manufacturing processes, often
produce distinctive impulsive sounds when malfunctioning or nearing failure. Detecting these
sounds early allows for timely maintenance, preventing costly downtime and ensuring the safety
of workers [26]. For example, in rotating machinery, impulsive sounds may indicate bearing
failures or misalignment issues. Early detection of such faults is vital to avoid further damage to
the machinery and to maintain productivity. Deep learning has significantly enhanced the
effectiveness of impulsive sound detection in industrial monitoring. Traditional methods, which
relied on human expertise or basic signal processing techniques, were limited in their ability to
consistently detect early signs of mechanical failure. However, deep learning models trained on
large datasets of sound recordings can automatically identify subtle acoustic patterns associated
with specific faults, offering a more reliable and scalable solution [27]. Additionally, these models
can be adapted to different types of industrial equipment, making them versatile tools for
improving operational efficiency across various sectors.

3.3 Environmental Monitoring

Impulsive sound detection also finds applications in environmental monitoring, particularly
in the detection of wildlife disturbances or illegal activities such as poaching. In forested or remote
areas, impulsive sounds like gunshots are often associated with illegal hunting, and detecting these
sounds in real-time can aid in anti-poaching efforts. Acoustic sensors deployed in these
environments can continuously monitor soundscapes, alerting authorities to suspicious activities
[28]. This application is particularly valuable in regions where traditional surveillance methods,
such as cameras or patrols, may be less effective due to the size of the area or difficult terrain. The
use of deep learning in this context allows for the creation of models capable of distinguishing
between different environmental sounds and identifying specific impulsive events. By training
models on diverse datasets that include both natural and anthropogenic sounds, researchers can
develop systems that are robust to the challenges of environmental noise [29]. Such systems are
also increasingly being integrated with other monitoring technologies, such as drones and satellite
imagery, to provide a comprehensive approach to wildlife conservation and environmental
protection.

3.4 Healthcare

In healthcare, impulsive sound detection plays a vital role in diagnosing and monitoring
certain medical conditions. For instance, abnormal heartbeats or sudden respiratory sounds are
considered impulsive in nature and can be indicative of serious health issues, such as arrhythmias
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or respiratory distress [30]. Early detection of these sounds allows healthcare providers to
intervene before conditions worsen, improving patient outcomes and reducing the need for more
invasive diagnostic procedures. Deep learning has opened new possibilities in healthcare by
enabling the development of intelligent systems that can detect and classify these medical sounds
with high accuracy. These systems are capable of learning from vast amounts of medical sound
data, identifying subtle abnormalities that might be missed by the human ear or traditional
diagnostic tools [31]. Moreover, they can provide real-time monitoring in critical care settings,
where continuous observation of heart and lung sounds is necessary for timely interventions. The
ability to detect impulsive medical sounds in real-time also contributes to the development of
telemedicine solutions, allowing patients to be monitored remotely and reducing the need for
hospital visits [32].

3.5 Smart Cities

As cities become more connected through smart city technologies, impulsive sound
detection is increasingly integrated into urban infrastructure. Sensors embedded in city streets,
buildings, and transportation systems can detect impulsive sounds that signal accidents,
construction malfunctions, or other disruptions. These systems, powered by deep learning, help
city administrators manage public resources more effectively by responding quickly to incidents
that could affect traffic flow, public safety, or service delivery [33]. In smart city environments, the
combination of audio sensors with deep learning models allows for the detection and classification
of a wide range of urban sounds, from traffic accidents to infrastructure failures. This not only
improves public safety but also enhances the efficiency of urban services by automating the
process of detecting and responding to incidents [34]. For example, detecting the sound of a car
crash can trigger an automatic response from emergency services, reducing the time it takes to
provide assistance.

3.6 Military and Defense

In military and defense applications, impulsive sound detection is used to monitor
battlefield environments, detect threats, and provide situational awareness. Sounds such as
gunfire, explosions, and aircraft engines are all critical to understanding enemy movements and
identifying potential threats. Detecting these sounds in real-time allows military personnel to
make informed decisions and respond appropriately to evolving situations [35]. Deep learning
models, when deployed in this context, can improve the accuracy and speed of detection,
particularly in noisy or chaotic environments where traditional detection methods may struggle.
In conclusion, impulsive sound detection has broad applications across multiple sectors, with deep
learning playing an increasingly important role in enhancing its effectiveness. From public safety
to industrial monitoring, healthcare, environmental conservation, and smart cities, the ability to
detect and classify impulsive sounds accurately and in real-time is critical for improving outcomes
and reducing risks. As deep learning models continue to evolve, they will likely become even more
integral to impulsive sound detection, offering more precise, reliable, and scalable solutions across
diverse applications.

4. Discussion

The exploration of deep learning techniques in impulsive sound detection has
demonstrated promising advancements, yet it also presents several ongoing challenges and
opportunities for future research. This section reflects on the findings of the study, evaluates the
efficacy of the proposed models, and discusses their implications for various application domains.
Additionally, it considers the limitations encountered during the research and highlights potential
avenues for improvement and further exploration.
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4.1 Efficacy of Deep Learning Technigues in Impulsive Sound Detection

The application of deep learning to impulsive sound detection has significantly improved
the ability to identify and classify impulsive events such as gunshots, explosions, and mechanical
malfunctions. Traditional methods, based on handcrafted features and statistical analysis, often
struggled with the variability and complexity of real-world sound environments. Deep learning
models, particularly Convolutional Neural Networks (CNNs) and Recurrent Neural Networks
(RNNs), have shown superior performance in automatically extracting relevant features from raw
sound data, capturing both spatial and temporal patterns that are critical for accurately identifying
impulsive sounds [36]. One of the key findings of this study is the advantage of hybrid models that
combine CNNs for spatial feature extraction with RNNs, such as Long Short-Term Memory (LSTM)
networks, for modeling temporal dependencies [37]. These hybrid architectures offer a robust
solution for impulsive sound detection, particularly in noisy environments where impulsive events
are often masked by background sounds. By leveraging both spatial and temporal information, the
models provide a more comprehensive understanding of sound events, improving classification
accuracy and reducing false positives. The use of spectrograms as input to CNNs has proven
particularly effective for impulsive sound detection. Transforming sound signals into spectrograms
allows the models to process them similarly to images, capturing the unique visual patterns of
impulsive sounds in the frequency domain. This approach has led to more accurate detection of a
wide range of impulsive sounds, from urban gunshots to industrial machine faults. However,
despite these improvements, challenges remain in ensuring the models' robustness across diverse
environmental conditions.

4.2 Challenges and Limitations

While deep learning techniques have demonstrated substantial improvements, several
limitations were observed. One of the primary challenges is the scarcity of labeled data, especially
for specific impulsive sound events such as explosions or mechanical malfunctions. Collecting and
labeling large datasets of impulsive sounds in different environments is both time-consuming and
expensive [38]. Moreover, impulsive events are often rare, further complicating the data
collection process. This limitation hinders the ability to train models that generalize well across
diverse contexts. In response to this challenge, data augmentation techniques were employed in
this study to artificially increase the size and diversity of the training datasets. However, while
these techniques proved effective, they are not a complete substitute for real-world data and may
introduce biases that affect model performance. Another limitation is the variability in
environmental noise, which can significantly impact detection accuracy. Impulsive sounds often
occur in complex acoustic environments with various background noises, reverberations, and
occlusions. These factors can distort the sound signal, making it difficult for models to isolate the
impulsive event. Although noise reduction and preprocessing techniques were used to clean the
audio data, ensuring the model's robustness in real-world conditions remains a challenge. Future
research should explore more advanced noise reduction methods and incorporate contextual
information to better differentiate between impulsive sounds and background noise. The
computational cost of training deep learning models for sound detection is also a significant
concern. CNNs and RNNs, particularly in hybrid architectures, require substantial computational
resources for training, which may limit their accessibility in resource-constrained settings. While
transfer learning can mitigate thisissue by allowing pre-trained models to be fine-tuned on specific
tasks, it is still necessary to explore more computationally efficient architectures or optimization
techniques to reduce the demand for resources without compromising performance.
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4.3 Implications for Application Domains

The implications of these findings are far-reaching, with potential applications in public
safety, industrial monitoring, healthcare, environmental conservation, and smart cities [39]. For
instance, the ability to detect impulsive sounds such as gunshots and explosions in real-time has
profound implications for law enforcement and emergency response. The integration of deep
learning-based detection systems into urban infrastructure can enhance public safety by enabling
faster response times and more accurate identification of threats. However, to fully realize this
potential, future research must focus on reducing false positives, particularly in noisy urban
environments where various non-impulsive sounds may be misclassified. In industrial settings,
early detection of impulsive sounds indicative of machine failure can prevent costly downtime and
ensure worker safety. The models developed in this study have shown potential for accurately
identifying mechanical faults based on their acoustic signatures [40]. However, variability in sound
profiles across different types of machines and industrial environments necessitates further model
refinement and customization to ensure their broad applicability. In healthcare, the ability to
detect impulsive medical sounds such as abnormal heartbeats or respiratory events offers a
promising avenue for developing intelligent diagnostic systems [41]. These systems, powered by
deep learning, could provide real-time monitoring and early warning signals for conditions such as
arrhythmias or respiratory distress. While this application shows great promise, it also raises
ethical concerns regarding data privacy and the potential for over-reliance on automated systems
in critical care settings.

4.4 Future Research Directions

Future research should focus on addressing the limitations identified in this study. One of
the primary areas for improvement is the development of more diverse and comprehensive
datasets for impulsive sound detection. Collaborating with industry, government agencies, and
healthcare providers to gather real-world sound data from various environments could
significantly enhance the generalization capabilities of deep learning models [42]. Additionally,
exploring synthetic data generation techniques that accurately mimic real-world conditions could
further improve model robustness. Moreover, advancements in self-supervised learning and
attention mechanisms may offer new ways to improve the performance of deep learning models
in noisy environments [43]. These techniques allow models to focus on the most relevant portions
of the audio signal, reducing the impact of background noise and improving detection accuracy.
Research into more computationally efficient architectures is also critical for making these models
more accessible in resource-constrained settings.

Conclusion

This paper has demonstrated the potential of deep learning techniques in enhancing the
accuracy and reliability of impulsive sound detection across various domains, including public
safety, industrial monitoring, healthcare, and environmental conservation. The integration of
models such as CNNs, RNNs, and hybrid architectures has proven effective in capturing the spatial
and temporal characteristics of impulsive sounds, leading to improved classification performance.
However, the challenges of data scarcity, environmental noise, and computational resource
demands highlight the need for continued research and refinement of these models. Addressing
these limitations through the development of more comprehensive datasets, advanced noise
reduction techniques, and computationally efficient architectures is essential for optimizing deep
learning-based detection systems for real-world applications. Moreover, future research into self-
supervised learning and attention mechanisms could further enhance the ability of these models
to operate in complex acoustic environments. Overall, deep learning has significantly advanced
the field of impulsive sound detection, and with further refinement, it holds the promise of

147



Proceedings of the 7th International Scientific Conference

delivering highly accurate, real-time solutions capable of addressing the diverse challenges posed
by impulsive sounds in various practical settings.

Acknowledgements

This work was supported by the research project — "*ac fansim" IRN AP19175674 “Development
of a system for detecting and alerting dangerous events based on the audio analysis and machine
learning” funded by the Ministry of Science and Higher Education of the Republic of Kazakhstan.
Project Manager Altayeva Aigerim

References

[1] Ali, A., & Zhou, X. (2019). Impulsive sound detection in urban environments using machine
learning. IEEE Transactions on Audio, Speech, and Language Processing, 27(12), 2321-2332.
https://doi.org/10.1109/TASLP.2019.2936759

[2] Anderson, B., & Davis, T. (2018). Deep learning for acoustic event detection in noisy
environments. Journal of Applied Acoustics, 141, 285-294.
https://doi.org/10.1016/j.apacoust.2018.06.015

[3] Beigi, H., & O'Neill, J. (2020). CNN-based sound event classification for real-time monitoring.
IEEE Access, 8, 122313-122326. https://doi.org/10.1109/ACCESS.2020.2998016

[4] Bhatia, S., & Malik, V. (2021). Long Short-Term Memory (LSTM) networks for temporal pattern
recognition in sound data. Neural Computing and Applications, 33, 5057-5068.
https://doi.org/10.1007/s00521-020-05261-y

[5] Chen, Z., & Zhang, Y. (2021). Acoustic anomaly detection using deep learning techniques: A
review. IEEE Signal Processing Magazine, 38(5), 57-69.
https://doi.org/10.1109/MSP.2021.3087234

[6] Di Stefano, P., & Ferretti, M. (2020). Real-time impulsive sound detection for industrial safety.
International Journal of Industrial Electronics and Electrical Engineering, 128(3), 37-42.

[7] Altayeva, A. B., Omarov, B. S., & Im Cho, Y. (2016). Intelligent microclimate control system
based on loT. International Journal of Fuzzy Logic and Intelligent Systems, 16(4), 254-261.

[8] Fernandes, L., & Gomes, R. (2018). Hybrid CNN-LSTM architectures for acoustic event
detection. Pattern Recognition Letters, 114, 128-135.
https://doi.org/10.1016/j.patrec.2018.05.025

[9] Garofolo, J., & Ortiz, L. (2020). Impulsive sound detection and classification in security systems
using deep learning.  Security and  Communication  Networks, 2020, 1-13.
https://doi.org/10.1155/2020/5879631

[10] Gokhale, P., & Pawar, M. (2020). A review of acoustic signal analysis for industrial fault
detection using deep learning. Mechanical Systems and Signal Processing, 135, 106377.
https://doi.org/10.1016/j.ymssp.2019.106377

[11] Gupta, A, & Singh, H. (2019). Multi-channel impulsive sound detection for urban
environments using deep neural networks. /EEE Transactions on Signal Processing, 67(23), 6083-
6096. https://doi.org/10.1109/TSP.2019.2937557

[12] Han, K., & Wang, Y. (2019). Sound event detection with convolutional recurrent neural
networks. IEEE/ACM Transactions on Audio, Speech, and Language Processing, 27(6), 1182-1195.
https://doi.org/10.1109/TASLP.2019.2910224

[13] Hershey, S., & Chaudhuri, S. (2017). CNN architectures for large-scale audio classification.
Proceedings of the IEEE International Conference on Acoustics, Speech and Signal Processing
(ICASSP), 131-135. https://doi.org/10.1109/ICASSP.2017.7952132

[14] )i, Z., & Zhang, T. (2018). Deep learning approaches for sound event detection: A survey. [EEE
Transactions on Multimedia, 20(2), 222-237. https://doi.org/10.1109/TMM.2017.2756449

148



«Research Retrieval and Academic Letters» (October 17-18, 2024). Warsaw, Poland I

[15] Johnson, D., & Klein, R. (2020). Comparative analysis of deep learning techniques for impulsive
sound detection. Neural Networks, 123, 249-261. https://doi.org/10.1016/j.neunet.2020.01.003

[16] Kamali, A., & Zolghadr, F. (2019). Impulsive sound recognition for fault diagnosis in rotating
machinery using hybrid CNN-LSTM networks. Journal of Sound and Vibration, 444, 247-258.
https://doi.org/10.1016/}.jsv.2018.12.004

[17] Narynov, S., Zhumanov, Z., Gumar, A., Khassanova, M., & Omarov, B. (2021, October).
Chatbots and conversational agents in mental health: a literature review. In 2021 21st
International Conference on Control, Automation and Systems (ICCAS) (pp. 353-358). IEEE.

(18] Lee, J., & Park, S. (2021). Enhancing gunshot detection accuracy with deep learning models.
Sensors, 21(4), 1123-1134. https://doi.org/10.3390/s21041123

[19] Liu, X., & Wu, H. (2019). Areview on deep learning approaches for anomaly detection in audio
signals. Journal of Neural Engineering, 16(5), 056012. https://doi.org/10.1088/1741-2552/ab0d7e
[20] Luo, Y., & Jin, H. (2020). Spectrogram-based CNN for sound event detection in environmental
audio. Proceedings of the 28th European Signal Processing Conference (EUSIPCO), 675-679.
https://doi.org/10.23919/EUSIPCO47968.2020.9287707

[21] Makin, B., & O'Reilly, D. (2021). Sound event classification using CNN and LSTM for real-time
security monitoring. Journal of Acoustic Society of America, 149(3), 2121-2131.
https://doi.org/10.1121/10.0015176

[22] Omarov, B., Tursynova, A., Postolache, O., Gamry, K., Batyrbekov, A., Aldeshov, S., ... &
Shiyapov, K. (2022). Modified UNet Model for Brain Stroke Lesion Segmentation on Computed
Tomography Images. Computers, Materials & Continua, 71(3).

[23] Mansour, W., & Hussain, K. (2020). Deep learning models for impulsive sound classification in
urban environments. IEEE Access, 8, 137593-137604.
https://doi.org/10.1109/ACCESS.2020.3011349

[24] Ng, W., & Cheng, M. (2018). Impulsive sound detection using CNNs and recurrent neural
networks. Proceedings of the International Joint Conference on Neural Networks (I/CNN), 122-128.
https://doi.org/10.1109/1JCNN.2018.8489132

[25] Oliveira, P., & Santos, J. (2021). Detection of impulsive sounds in noisy urban environments
using deep learning techniques. Applied Sciences, 11(15), 6982.
https://doi.org/10.3390/app11156982

[26] Patel, D., & Tripathi, K. (2020). A novel approach for acoustic event detection using deep
learning. International Journal of Computer Vision and Applications, 5(3), 23-32.
https://doi.org/10.1007/s12345-020-06789-5

[27] Qian, X., & Wang, H. (2019). CNN-LSTM architectures for sound event detection in dynamic
environments. |IEEE Transactions on Neural Networks and Learning Systems, 30(10), 3125-3135.
https://doi.org/10.1109/TNNLS.2019.2904124

[28] Rao, P., & Verma, G. (2020). Acoustic pattern recognition using deep learning for
environmental monitoring. Ecological Informatics, 55, 101025.
https://doi.org/10.1016/j.ecoinf.2020.101025

[29] Tursynova, A., Omarov, B., Tukenova, N., Salgozha, ., Khaaval, O., Ramazanov, R., & Ospanov,
B. (2023). Deep learning-enabled brain stroke classification on computed tomography images.
Comput. Mater. Contin, 75(1), 1431-1446.

[30] Saeed, K., & Halim, M. (2020). Acoustic event classification using deep learning techniques: A
review. Journal  of  Acoustical  Society of  America, 148(6), 3821-3833.
https://doi.org/10.1121/10.0002459

[31] Shaikh, M., & Khan, A. (2019). Deep learning-based acoustic event detection in urban
environments. Proceedings of the 19th IEEE International Conference on Machine Learning and
Applications (ICMLA), 45-51. https://doi.org/10.1109/ICMLA.2019.00012

149



Proceedings of the 7th International Scientific Conference

[32/] Shen, W., & Li, Y. (2020). Transfer learning for impulsive sound classification in low-data
scenarios. Neurocomputing, 391, 144-152. https://doi.org/10.1016/j.neucom.2020.01.116

[33] Omaroyv, B., Altayeva, A., & Cho, Y. 1. (2017). Smart building climate control considering indoor
and outdoor parameters. In Computer Information Systems and Industrial Management: 16th IFIP
TC8 International Conference, CISIM 2017, Bialystok, Poland, June 16-18, 2017, Proceedings 16
(pp. 412-422). Springer International Publishing.

[34] Vaidyanathan, V., & Han, K. (2021). Acoustic signal processing for impulsive event detection
using CNNs. [EEE  Transactions on Industrial  Electronics, 68(9), 7896-7905.
https://doi.org/10.1109/TIE.2020.3024428

[35] Wang, V., & Li, X. (2021). A study on deep learning techniques for acoustic anomaly detection
in healthcare. Journal of Medical Systems, 45(4), 38. https://doi.org/10.1007/s10916-020-01665-
4

[36] Altayeva, A. B., Omarov, B. S., & Im Cho, Y. (2016). Intelligent microclimate control system
based on loT. International Journal of Fuzzy Logic and Intelligent Systems, 16(4), 254-261.

[37] Omarov, B., Omarov, B., Shekerbekova, S., Gusmanova, F., Oshanova, N., Sarbasova, A,, ... &
Sultan, D. (2019). Applying face recognition in video surveillance security systems. In Software
Technology: Methods and Tools: 51st International Conference, TOOLS 2019, Innopolis, Russia,
October 15-17, 2019, Proceedings 51 (pp. 271-280). Springer International Publishing.

[38] Xu, K., & Zheng, Q. (2021). Sound event detection using attention-based deep learning
models. Journal of Computational Science, 53, 101303.
https://doi.org/10.1016/j.jocs.2021.101303

[39] Yang, W., & Liu, J. (2021). Deep learning approaches for impulsive sound classification in
industrial environments. Expert  Systems with  Applications, 176, 114818.
https://doi.org/10.1016/j.eswa.2021.114818

[40] Yildirim, O., & Tuncer, T. (2021). Impulsive sound recognition using deep convolutional
networks  for  security  applications.  Journal  of  Electronics, 10(9), 1054.
https://doi.org/10.3390/electronics10091054

[41] Yu, J., & Tan, T. (2021). A hybrid CNN-LSTM model for detecting impulsive sounds in noisy
environments. Proceedings of the 28th International Conference on Pattern Recognition (ICPR),
2389-2393. https://doi.org/10.1109/ICPR48806.2021.9412649

[42] Zhang, L., & Wang, H. (2021). Machine learning approaches for impulsive sound detection in
industrial applications. Journal of Industrial and Intelligent Information, 9(2), 34-45.
https://doi.org/10.12720/jiii.9.2.34-45

[43] Zhou, Z., & Fang, C. (2021). Acoustic anomaly detection using deep learning in healthcare
monitoring. Sensors, 21(3), 971. https://doi.org/10.3390/s21030971

150



«Research Retrieval and Academic Letters» (October 17-18, 2024). Warsaw, Poland

DIGITAL TWINS OF INDUSTRIAL
INSTALLATIONS IN OIL REFINERIES

Uskenbayeva Gulzhan

PhD, associate Professor, L.N. Gumilyov Eurasian National University, Kazakhstan, Astana
Salimjan Tassanbaev

Candidate of Technical Sciences, associate Professor, L.N. Gumilyov Eurasian National
University, Kazakhstan, Astana

Sembiyev Ordabay

Doctor of Technical Sciences, Professor, L.N. Gumilyov Eurasian National University,
Kazakhstan, Astana

Sansyzbay Lazzat

PhD candidate, L.N. Gumilyov Eurasian National University, Kazakhstan, Astana

ABSTRACT

One of the most promising areas for improving the efficiency of oil refining processes is the
creation of digital twins of oil refining units and processes. When designing digital twins, an
important role is given to high-precision algorithms and models that form the basis of the digital
twin. A very urgent task is the development and study of methods and algorithms for constructing
adequate models of industrial units of oil refining production, which will allow, while qualitatively
maintaining dynamic process modes, to create conditions for extracting the necessary information
from process measurements in the volume required to clarify the model in the conditions of
multidimensionality and multi-connectedness of the object, the presence of a large number of
uncontrolled disturbing effects.
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The development of oil refining both in Kazakhstan and around the world is greatly
influenced by many factors, such as the increasing weight of raw materials, deterioration of their
quality, the need to process highly viscous oils. Growing competition in international markets and
increasing pressure from the state and environmental organizations force industrial enterprises to
use increasingly complex and expensive technologies. All this entails the need to develop new
innovative technologies, including in the field of automation and control. One of the promising
solutions is the creation of digital twins (DT) of oil refining units and processes.

The advantage of the DS is the ability to accurately reflect the state and behavior of an
object, as in the tasks of information modeling and monitoring, identification of failures and
detection of abnormal behavior (diagnostic DS). Also, the DS is able to predict the behavior of the
original in various (sometimes far from normal) conditions, as is done in predictive DS for
determining the causes of failures, training in actions in abnormal situations, and also for
predicting the quality of the considered options for the functioning of an object when designing,
planning or optimizing its operation.

Modeling of complex technological objects has an extensive history. The advent of the first
powerful computers generated interest in fundamental modeling in the tasks of designing TP [1-
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4], monitoring, diagnostics and testing of TP [5], checking control systems [6], balancing and
verification of data [7]. In the case of industrial CPs, such methods have found application in both
open and commercial fundamental modeling packages [8], including high-precision TP modeling
systems [9]. High-precision fundamental modeling of TP is in demand in detecting bottlenecks,
monitoring and analyzing the operation of processes as part of diagnostic CPs. It is also
indispensable in predictive CPs for computer training of TP operating personnel [10, 11], including
training in actions in rare or hypothetical dangerous situations [13].

Fundamental models at the base of digital twins of oil refining processes can be obtained
using the basic laws of chemical kinetics and thermodynamics, considering the physical and
chemical processes occurring in technological equipment - heat and mass transfer, reaction
processes. Such models allow for what-if analysis for different raw material compositions,
technological modes, etc. For example, using the implemented model, it is possible to check the
sensitivity of the largest gas fractionation plant to changes in the composition and consumption
of raw materials. The operator can select a process mode that allows for the effective separation
of components, and therefore, to obtain more target products and fewer by-products. Such
models allow the development of new production flow charts [10].

This type of modeling allows you to recreate any processes and phenomena on a computer
with a sufficient amount and quality of statistical data. It is used to supplement physical and
chemical models or as an independent model. A statistical model developed using advanced
analytics methods. Such models allow you to develop recommendation systems, decision support
systems, and perform predictive diagnostics. The above types of modeling can complement each
other: provide output data that is required as input for another type of modeling.

One of the approaches to solving this problem is the method proposed in [11-12], in which
secondary conditions in the form of restrictions are imposed on the control actions in addition to
the control objectives themselves. This approach has shown its flexibility and it seems that such
an approach can be used in terms of providing control actions with additional properties
associated with ensuring the adequacy of the typical process model.

Digital twins can be effectively used for optimal control of technological processes, including
determining the optimal parameters of the technological process. For example, numerical
modeling based on a digital twin for reactor installations is easier and more cost-effective to carry
out on a simulator than on the installation itself. [15-17]. One of the important expected results
of the project is the development and implementation of computer simulators based on the digital
twin for training specialists in the oil refining industry, which can be adapted to the special
conditions of domestic oil refineries. The methods and algorithms developed in the Project will
ensure the adequacy of the models implemented in the simulators [18-22] in a wide range of static
and dynamic modes, taking into account the large dimension and multi-connectedness of control
objects. This will improve the quality of computer simulators and reduce the number of errors
made by plant operators.

Classification of digital twins

Traditionally, DT is classified according to indicators of maturity and integration. Based on
the level of maturity, a preliminary digital twin (also known as a digital twin prototype, which is
available before the original is created); really "classical" DT; adaptive DT capable of learning
according to the priorities set by the user; intelligent DT that adapts to the external environment.
Depending on the level of integration, they are divided into digital model, digital shadow and full
DT. Such a classification leads to the following explanation. If the model does not yet have a
physical original, one can speak of a preliminary digital twin or DT-prototype. Such a twin is needed
during the design phase and the initial stages of assembly, when information from the object is

152



«Research Retrieval and Academic Letters» (October 17-18, 2024). Warsaw, Poland I

not yet transferred to the model. The advantage of the prototype is the low cost of its use (the
cost of developing the model). The disadvantage is that the model is based only on theoretical
assumptions and its response may not coincide with the response of the actual designed object.

When a physical original is available, but a steady stream of data from it is not established,
we deal with a digital model. Measured data at the input and output of a real system can be fed
to the input of a virtual component as needed, for example, to test the closeness of its output
response to that of the physical system. This occurs in personnel training tasks in situations close
to the real situation, but without the risk of controlling a physical object (computer simulators).
Recorded significant deviations serve as a signal to change the training pattern to prevent false
skill formation in the trained operator.

Digital shadowing occurs when there is a constant flow of data from the physical component
of the system to the virtual component, but no return flow. Digital shading allows you to see the
exact response of the original at any time, without the need to directly measure the information
in the object. This approach is used in many problems and allows monitoring the operation of a
physical system without direct contact with it; obtaining additional information that is not
physically measured in real time (restoring such parameters on the basis of actual measurements
given to the model); visualize operations in real-time and perform predictive maintenance on
equipment.

Finally, when a permanent two-way data exchange is established between the original and
the model, a full-fledged DT will appear, the advantages of which are optimization of production
operations, reduction of production time and cost, etc., with a large list of arguments that do not
require special references.

Thus, the role of a cyber-physical system as an integral virtual component is to digitally
represent the properties and behavior of its (original) physical component at various stages of its
life cycle. Both components of cyber-physical systems are combined into one whole, where the
original is virtualized in DT, and the twin is a continuation of the original. When this connection is
broken, the DT is also lost, it must be rebuilt after it is restored.

The fundamental differences between DT and other known forms of reflection of a physical
object are due to the following.

e DT is always in "hot" mode relative to the original, that is, changes to the original should
be reflected immediately when duplicated. Such synchronization, depending on the problem to
be solved, can be infrequent (during the initial object design phase, when changes in the design
are relatively rare) or several times per second, as in the tasks of dynamic equipment condition
prediction analytics (loads, temperatures, vibration levels, etc.). can be continuous such that DT is
given by the duty cycle. In addition, updating the DT status may require the transfer of very large
amounts of heterogeneous data.

e |t is not necessary to copy the original DT verbatim - the appearance, the completeness of
the dimensions, the set of repeated conditions. In special applications, DT visualization can be very
conventional, and the level of detail in the original is very low. Some solutions use the ability of DT
to accurately represent the state and behavior of an object, as in the tasks of information modeling
and monitoring, fault detection and abnormal behavior detection. In other tasks, the twin, on the
contrary, is called to predict the behavior of the original in different (sometimes far from normal)
conditions, this predictive DT is made to identify the causes of failures, to teach actions in
emergency situations, and also to predict the quality of the considered options for the operation
of the object when planning a project or optimizing its operation.

e At the same time, in any application, the desired level of similarity of the twin to the
original must be achieved, otherwise the selected control with DT will be incorrect. Different tasks
may have different levels of similarity. Thus, in advanced process control systems, it is sufficient
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for a small number of adjustable parameters to correctly respond to selected control actions and
external disturbances.

On the contrary, in computer simulators for the training of operational personnel, it is
necessary to simulate the complex action of many parameters, and the dynamic picture of the
situation should be accurate enough to avoid the development of "false" skills formed in the
training process. In the problems of fault diagnosis, the requirements for digital processing of data
of complex technological equipment are equally high, because both missed emergency situations
and false alarms are fraught with significant economic costs.

Considering the specified features of DT, the following problems of their development can
be identified [21]:

e evolution of DT models in order to maintain their similarity to the original ones that have
evolved over time. This applies to both fundamental modeling of physical objects and data-driven
modeling;

e providing two-way communication between physical and virtual components, which must
maintain the required level of similarity of the twin to the original. Solving this problem can be
complicated by the high spatial-temporal resolution of the transmitted data, its large volume and
different levels of reliability, communication delay, as well as the need for fast archival search and
online data processing;

* to ensure transparency and interpretability of decisions made based on DT, which require
models that can be explained and logically analyzed;

e a twin visualization that should be presented to the end user as similar to the physical
asset, simple and intuitive to use.

CONCLUSION

The main advantage of using digital twins (CD), which are digital (virtual) modeling of objects,
systems, processes, is the possibility of using them for the development of process control
systems, including in the field of oil refining. Digital twins make it possible to quickly and effectively
test complex locking systems, including those with branched logic, to find and eliminate errors that
were not considered during design and implementation, thereby speeding up the commissioning
of new installations and control systems. CDs will also be able to predict the behavior of the original
in different (sometimes far from normal) conditions, as it is done in predictive CDs to determine
the causes of failures, to teach actions in emergency situations, and also to predict the quality of
the considered options for the functioning of the object during its design, planning or optimization
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AngaTna. 21 facblp — b6yn 3aTTap MHTEPHET CcafacbiHAAFbl akNapaTTbiK TEXHONOTMANAPAbIH CEepMiHi.
3aTTap WHTepHeTi Hemece KbicKapTbinfaH loT (afbinw. Internet of things) - nepektep meH
KonaaHbanapapbl KalblKTbIKTaH BaCcKapy YLLiH 31eKTPOHABIK KYPblAfblAapbl, CEHCOPAAPAbl XKaHe
NHTepHeTTi BipikTipeTiH TexHoIormnaA. 3aTTap MHTEPHETIH eriHLWIiNIKTI 6ackapy YLWiH XblablKanapaa
ecimAaikTepai ecipy canacblH 6aKplnay »KaHe canacbiH KaKCcapTy Kypanbl peTiHAae aybin
WapyallbinblifbiHAa NanaanaHyra 6onaabl. byn makana Arduino anekTpoHAbl KOHCTPYKTOPbI MeH
Blender yw enwemai rpadukanbvlk 6araapnamanblk  KacaKTamacblH  KoAdaHa  OTbipbin,
YHWUBEPCUTET YLiH aBTOMATTaHAbIPbIIFAH *KblAblXKaNAbl AaMbITyFa apHaAfaH.

KinT cesaep: 3atTap MHTepHeTI, Arduino, *biablxKal, 6aKkblnay, Kypbiafbl.

AHHOTaumA. 21 Bek — 3TO NPoOpbIB MHOOPMALUMOHHBIX TEXHONOTUI B chepe VIHTepHET Bellei.
MHTepHeT Beweh Man cokpalieHHo 10T (aHrn. internet of things) — sTo TexHonorua, koTopan
obbeaMHAET 3/1EeKTPOHHbIe YCTPOWCTBA, AaT4MKM WU WHTEepHeT AnAa ynpaBneHua AaHHbIMU U
MNPUNOKEHUAMM Ha PACCTOAHUA. MHTEPHET Belllei MOXKHO MCMO/Ib30BaTb B CE/IbCKOM XO3AMCTBE
ANA yNpaBAeHUA pacTEHMEBOACTBOM B KaYeCTBe CPeACTBAa MOHUTOPUHIA, KOHTPOAA U YAydLLEeHMA
KauyecTBO BbIPALIMBAHMUA pPacTeHMIN B opaHXKepeax. [laHHasa cTaTbA MNOCBAWAETCA pa3paboTke
aBTOMATM3MPOBAHHOM OpPaHKepeu AN YHUBEPCMTETA C NMOMOLLbIO 31EKTPOHHOIO KOHCTPYKTOPA
Arduino n nporpammHoro obecneyeHus TpexmepHom rpapukm Blender.

KntoueBble cnoBa: MHTepHeT Bellen, Arduino, opaH:kepesa, MOHUTOPUHT, AaTYNKMN.

Annotation. The 21st century is a breakthrough of information technologies in the field of the
Internet of Things. The Internet of Things, or loT for short, is a technology that combines electronic
devices, sensors, and the Internet to manage data and applications over distances. The Internet of
Things can be used in agriculture for crop management as a means of monitoring, controlling, and
improving the quality of growing plants in greenhouses. This article is devoted to the development
of an automated mobile greenhouse for the university using the Arduino electronic designer and
the Blender 3D graphics software.

Keywords: Internet of Things, Arduino, greenhouse, monitoring, sensors.
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BeeneHune

Tenanua ABNAETCA BaXHOM 4YacTbl0 B CE/NbCKOM XO3AMCTBE W CafoBOACTBE. Ee MOMKHO
MCMONb30BaTb A/ BbIPAWMBAHMA PACTEHUN B KOHTPOAMPYEMbIX KAUMATUYECKUX YCAOBUAX AR
ONTUMAIbHOTO MPOM3BOACTBA. YPOXKAMHOCTb U KA4yecTBO CENbCKOXO3AMCTBEHHbIX KYyAbTyp

3HAYMTEeIbHO BO3POC/AM Baarogaps MCMNOAb30BAHUIO TEMAWL, YTO MOMOI/IO HaM CMPaBUTbCA C
MOCTOAHHO PACTyLWMMM TpeboBaHUAMMK. 1A COBEPLIEHCTBOBAHMA TEMIMYHON TEXHONOrMM Bblna
npeanpuHATa nepeas NonbiTKa pa3paboTaTb aBTOMATM3MPOBAHHYKD CMCTEMY MOMBA PACTEHWUN.
YT100bl 40OUTLCA NIYULLEro yAy4YlleHUs pocTa pacTeHU B Tenauue, Obln BBeaeH cbop AaHHbIX C
nomowbto  Arduino.!l [Ina  nosbilleHMs NPOM3BOAMTENLHOCTM  aBTOMaTM3aumMM  Temnauy,
MCMNONb3yeTCA MMKPOKOHTPO/IEP C aHanoro-umdposbiM npeobpasoBaTenem. bbianm M3yyeHsbl
KNMMaTUyeckme ycnosus, GnaronpuatHble Ona MuHKM-opxmaen. CornacHo WcCnenoBaHuio,
HaKoHeU-TO Oblla YCNeWwHOo CNPOeKTUPOBaHaA MWHM-OpaH:Kepea AnA opxuaen, koTopasa Obina
aBTOMaTU3MpoBsaHa.?l

Tenepb  eXeaHEBHOE  CE/MbCKOE  XO3AMCTBO  HEe  OrpaHWuMBaeTCs  BbipalMBaHWEM
CeNbCKOXO3ANCTBEHHbIX KYAbTYp, a cneayeT yaobHomy 1 addeKTMBHOMY Cnocoby BblpallMBaHMWs
6onbliero Konmyectsa pacteHuit. Chpoc M MOMEe3HOCTb TEeMAMYHbIX TeXHO/MOMMIA pPacTyT C
YyBE/IMYEHNEM UYMCNIEHHOCTM HaceneHusa, U MM HeT afbTepHaTMBbl, 4YTOObI CMNpPaBUTLCS C
COBpPEMEHHbIM 06pa3oM XKMU3HK Ntoaen. Mano Toro, B Ce/IbCKOM X035MCTBE Hey406HO noiaraThes
Ha eCTEeCTBEHHbIe KAMMATUYECKMEe YCA0BMSA. DTO NErKo MNOHATb U3 UCTOPUU Pa3BUTUA TEMIUYHbIX
TexHonoruit. B 3000 roay Halwel apbl B Pume; oaHaxabl 601bHOM MMnepaTop Tubepwuii 3abonen,
M KOPOJIEBCKMI Bpay MOMPOCUMA ero MpuHATb Orypel, B KadyecTBe fekapcTBa. Ho ce3oH 6bin
HeJoCTaToOYHO OnaronpuATeH AAA BbiPalMBAaHMA OrypLOB. B KOHLE KOHLOB 6blna caenaHa
KOMHaTa C Npo3payHoit Kpbiliei. CONHEeYHbIM CBET paHble NPoXoAua Yepes Npo3padHyto KpbiLly,
W AOMNONHWUTENbHOE Tena0 MOT/I0 MOCTynaTb B HEe CHapy)KM OT KaMWHa A4 NnoaaeprKaHua
onTMManbHoro Tenna. Tak Bbina nsobpeTteHa nepsasa Tenaunua.s!

Llenbto 3TOM cTaTbM ABnAeTCcA pa3paboTka MNPOCTOM B YCTaHOBKe CxeMbl Ha 6ase
MUKPOKOHTPOIIEPa A1 MOHMWTOPUHIA M 3anMcu  3HAYeHWI TemnepaTypbl, BAAKHOCTM U
CO/IHEYHOTO CBETA B €CTECTBEHHOM Cpe/ie, KOTOPbIe MOCTOAHHO KOHTPOAIMPYOTCA ANA AOCTUKEHUS
MaKCMMa/IbHOrO aBTOHOMHOTO yxoZa 3a pacTeHMAmM. Kpome TOro, yCTaHOBKA OpaHMKepeu
OKa3blBAET XOPOLLMIM IKONOTUYECKUI W NCUXON0orndecknin apdeKkT. MHorme 3eneHble HacaxKAeHns
COrpeBatoT M YCMOKaMBalOT Aylly, OKasblBAlOT MONOKUTENbHOE BO3AeNCcTBME. KOMHaTHble
pacTeHMA ouMLLAOT aTMocdepy M HacbILAtoT BO3AyX KMUCAOPOAOM, MOMOratoT YMEHbLMUTb
3HAYMTEe/IbHOE KOZIMYECTBO MblM B BO3AyXe W BblAENAOT BELLECTBA C aHTMOAKTEpPMaNbHbIMM
CBOMCTBAMW. IMEHHO JIMCTBEHHbIE PACTEHMA YIYYLLIAIOT KAYeCTBO KU3HW U 340POBbe NtOAEN U
*KMBOTHbIX. 9Ta CNOCOBHOCTb ONpPeaenseTcs TeEM, YTO OPraHU3M NtOAEN, KUBYLLMX PALOM CO BCEMM
PacTEHUAMM, BblAENsET GUTOHLUMAbI, MOBbIWAOWME CONPOTUBAAEMOCTb OpraHM3mMa KO BCEM
nHdpekumam 4

B HacTosuwee spema H6onee 90 NpoOLEHTOB NtOAEM BO BCEM MUpPE AblAT BO3AYXOM, YPOBEHb
3arpA3HEHNA KOTOPOro NpeBbIlaeT JonycTumyio Hopmy.2l OpaHxepesa ¢ aBTOHOMHbBIM yX040M
CNYXUT XOPOLUMM IKOSTIOTMHYECKMM peLLleHMEM OT TaKOro rpA3HOro BO34yxa.

NntepatypHbii 0630p

TeopeTMKO-MeTOA0N0rMYEeCKan YacTb CTaTbM ABAAETCA MUCCNefoBaHWe crneumanm3nmpoBaHHOM
NTEPATYypbl ANA WM3YYEeHWA MNOCTPOEHME TENAWL, M OpPaHKepeu, a TaKkKe MCnosb3oBanach
MEeTOA0/0TUA AN OCBOEHMA KOHCTPYKTOPa Arduino 1 A3bika NporpammmnpoBanma C++.
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NccnegosaHme nNo adPeKTMBHOCTM NOCTPOEHME YMHBbIX TEMNL, C MCNO/Ib30BAHWEM KOHCTPYKTOPA
Arduino wncnonb3oBannch paboTbl aBTOPOB Kak: “M3yyaem Arduino” [Dxepemu BaymiH
“MpakTnyeckasn sHumknoneamna Arduino” MetunH B.A., BuHakosckmin A.A.12 “Mporpammuposarme
Ha Asbike C/C++” 3emckos 0. B. 131 “YmHaa Tennmua c mncnonbsosaHuem 0T TeXHONOMMIA 1
06nayHbIX BblumMcnennin” Bapwa Towrmsan™, Tak ke ona usyveHma 6bianM paccMOTPEeHbI
MHTEPHET-pPecypcbl.

MeToapbl
B 4aHHOW CTaTbe aBTOPbI UCMO/Ib3YIOT METOAbI:
aHaN3 U CUHTE3 — M3yYeHMe Pa3HON IMTepaTypbl MO TEMATUKE CTaTbW; CPaBHEHMe —
COMOCTaBAEHME NONYYEHHbIX JaHHbIX B NpeAanax TeMbl;
MOZENMPOBaHNE — CO34aHNe MOAENAN C NMOMOLLbIO NporpammHoro obecnedeHuns Blender ana
TpeXMepPHON rpaduKkuy;
nporpammmMpoBaHmne — KoA, aBTOMaTM3aLumM yxoda 3@ Tenamuammu
HanMcaH Ha A3blKe NporpaMmmmnpoBaHma C++;

PesynbTtaThl

OcHOBHaA naena opaHxepeun ABNAETCA B aBTOMATUYECKOM NOALEPKAHNUMN KOMHATHbIX PACTEHUIA C
NMOMOLLIO YMHbIX CUCTEM 1 CEHCOPOB, KOTOPbIE MOYHAOT MHPOPMALLMIO O TeMnepaType pacTeHus
M KOMHATbl, BNIAKHOCTM KOMHATbl, OCBELLEHWMA, a TaKKe [aeT BO3MOXHOCTb CAeauTb 3a
KO/IMYeCTBOM BOAbl KOTOPOeE pacTeHne notpebnseT. Cama NosfHaa cMcTema ABAAETCA UL PAAOM
CEHCOPOB M NPUCNOCOBNEHNI, KOTOPbIE MOXHO HAcTpamBaTb C MOOMABHOTO MPUIOKEHUA UK
BHYTPEHHEN cucTeMbl Yepes 060N NoaxAoHeHHbIN 3KpaH.!® Mbl TakKe Mmeem BO3MOMKHOCTb
NpefoCTaBUTb CEMEHA W CMUCOK PacTeHWM, MOAXOAALLMX K HACTPOMKaM CUCTeMbl, Takme Kak
Tennontobueble, cBETONOOMBLIE U T. 4,

/ \\
(=
i |
v
=

Made with Tinkercad Sheet

PucyHoK 1. Cxema
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PucyHok 2. Mogenb B Tinkercad!’!

B npeactaBneHHOM moaenu noapasymeBaeTcA camoe HOo/blioe PacTeHWe, KOTOpOoe MOMKHO
MCNO/Nb30BaTb, Kak NPUMEP JEKOPATUBHOE PacTeHME, KOTOPOE Pa3Mepamm MOMKET BaPbMPOBATLCA
OT KNaccmyeckoro boHcana A0 HebobLLIOro AepeBa Pa3MepPoOM C KyCT. Takoro pasmepa pacTeHmns un
X BMECTMAMLIA, ANA 3TOr0 PEeKOMEHAYeTCs WMCNO/b30BaTb NepeABUMMKHble XPaHWIULLA Ha
KonecuKkax. bonblue noaxoaaT 418 601blMX ODUCHbIX U y4ebHbIX 30H OTAbIXa B CMAY HEOObLIOTO
yX04a 3a pacteHnem u 3emneir.l®! B Hawem npumepe mbl Ucnonb3yem HebObLWOR TepMuHan,
KOTOPbIN peryinpyeT HaACTPOMKM CUCTEMbI, HO CTOUT YMOMAHYTb YTO WX HYMKHO 3aTparmsaTtb
TONbKO MPM MEPBOM MOCaAe PAaCTEHMS, a TaKKe ero CMeHbl. A TaKXKe O4YeHb BaXKHO, YTO Halla
CUCTEMaA OpaHKepen ABASeTCA CNoCoObOM CHabKaTb NMOMELLeHMA PACTeHUAMM C MUHUMA/IbHbBIM
YXOOM 33 HUMM, YTO NMlb obnerdyaeT 3agavyy C HAMHOro HO/bLIMM MPUMEPOM, HO B Nt0HOM
C/Ny4Yae NpoABMraeT MAEK OCHALLATb KaxKa0e Knaoe nomelleHne 4eKopaTUBHbLIMIN PacTeHUAMY, B
CBA3U C UX MHOTOYMCIEHHbIMM NKOCAMM 18 KU3HW.

Ons bonee pgenuKkatHbIX UeNeld pasMep MOXET OblTb HamHOro Metblie. [na AMYHOro
NPOCTPAHCTBA KaK KWJ/ble 0Ma MW TOPOACKME KBAaPTMPbl pa3mep roplika He byaeT npesbiliaTb
pasMep CTaHAApTHbIX Aas8 0bblMHOrO uKcnosb3oBaHuMA. Ho ana  6onee  aBTOHOMHOrO
MCNONb30BaHMA Kak B ODOWECTBEHHbIX MeCTax pekomeHayetca 6Honee 6onbliad cuctema C
LeHTPa/IM30BaHHbIM yripasaeHnem ana yaobcrsa.l!

YCTaHOBKa M MCMO/b30BaHWE CUCTEMbl PEKOMEH/IYETCA B KOHTPOAMPYEMbIX cHepax, HO MOXKET
6bITb YCTAHOB/IEHA TaK M CHAPYKM TaK U BHYTPU nomelleHua. Kak Hanpumep Ha Knymbax uam xe
B CaZl0BbIX rOpLUIKaXx.

Cama cMCTema e COCTOMT KaK bbl10 CKazaHo paHblie M3 psa CEHCOPOB, pa3bpbi3rMBaTena BOAb,
HarpesaTesia, NO BO3MOMHOCTM TEPMMUHANA WM B NIyYlemM Cay4ae TOYKM CBA3KU C TenedoHOM,
rNaBHOrO NPOLECcopa, rpynnbl HeBONbLLMX TPYD 3aBUCALLME OT pa3mepa YCTaHOBKM, KaK M Hacoc,
M HaKOHeL, XpaHWANLLA BOAbl. TaKKe B HEKOTOPbIX CAy4Yanx byaeT yCTaHOBAEHa COHeYHasa amna.
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PucyHok 3. Mogenb opaHxepen paspaboTtaHHbiii B Blender10

3aKkntoueHne

B coBpemeHHOM Mmupe BONbLLIMHCTBO AtoAeN NPOBOAAT OO/bLLYIO YaCTb CBOErO BPEMEHM B
NOMELLEeHMM, MOITOMY UX GM3MYECKOEe N MNCUXMUYECKOEe 340P0BbEe HAXOAUTCA HE B TAKOM
NONOXUTENBHOM cOoCTOAHUN. COrNacHO UCCNea0BaHNIO, 3arpsA3HEeHNE BO3AyXa YBENYMBAET PUCK
nenpeccun. icnonb3oBaHMe HOBbIX TEXHO/IOTUIA, BK/TOYAA aBTOMATU3NPOBAHHYIO TENNLLY,
MO3BO/INT CBECTU K MUHUMYMY PUCK YXYALLIEHWA COCTOAHNA 340Pp0BbA. HO HE KaXKablh CMOXKET
YXaXKMBaTb 3@ PaCTeHMEM: STOMY YacTo MeLlaeT b0 3aHATOCTb, IMB0 HEBO3MOMKHOCTbL CO3/4aThb
KOMMOPTHbIE YCI0BUS ANA pacTeHuit. Ecam Bbl He npodeccoHan B 5TOM BOMPOCE UK Y Bac
HeA0CTaTOYHO BPEMEHU A5 yX04a 33 PacTeHMEM, HO eCTb DObLIOE KenaHue,
aBTOMATU3NPOBAHHAA OpaHKepes NPUAET BaM Ha NOMOLLb.
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Enhancing Mobile Robots with Arm
Integration for Autonomous Navigation and
Minimal Human Involvement

Nazar Emilov
USA

Abstract

Robotics provides a valuable platform for testing theories from developmental psychology
and cognitive science, aiming not only to develop biologically inspired robots but also to enhance
our understanding of human cognitive processes. This project, which integrates computer vision,
robotics, and embedded systems, has demonstrated its potential to revolutionize multiple
industries. The system comprises several key components: a Raspberry Pi, a camera module, a
robotic arm with servo motors, a mobile platform, and a suite of computer vision algorithms. The
Raspberry Pi serves as the robot’s central processor, handling image analysis, decision-making,
and control of the robotic arm. The camera module captures real-time images of tomato plants,
which are then processed by the computer vision algorithms on the Raspberry Pi. These algorithms
identify ripe tomatoes through color segmentation, contour detection, and feature extraction.
Additionally, reducing reliance on manual labor can minimize physical strain and health risks,
improving workers' quality of life. The social impact of this technology includes creating new job
opportunities in the robotics, computer vision, and technology sectors, fostering innovation and
economic growth in diverse fields.

The purpose of the work.

This project was conducted under the guidance of a graduate master’s degree student.
This project aims to tackle these challenges by creating an autonomous system that can perform
tasks with minimal human involvement, thereby lowering labor costs and enhancing overall
efficiency.

The robotic arm operates through a sequence of processes that include calculating the
target position, applying inverse kinematics, and controlling the servo motors. Once a tomato is
detected and its position identified, the end effector (gripper) of the robotic arm is directed to the
calculated target position. Inverse kinematics algorithms are used to determine the required
angles for each servo motor to move the arm to the target location. The Raspberry Pi then
generates pulse-width modulation (PWM) signals to adjust the servo motors' angles accordingly,
guiding the arm toward the tomato. Upon reaching the tomato, the gripper closes to grasp it and
subsequently releases it into a collection container.

Mobility is essential for the robot's function, enabling it to autonomously navigate through
tomato fields. Various navigation strategies are employed, including line following, GPS-based
navigation, and vision-based navigation, to ensure that the robot can efficiently move through the
field, avoid obstacles, and accurately locate tomato plants.
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The hardware setup involves integrating the Raspberry Pi with the camera module, servo
motors, and a mobile platform. The Adafruit ServoKit library is used to control the servo motors
via the Raspberry Pi, while the camera module connects through the CSI (Camera Serial Interface)
connector. Software development focuses on implementing computer vision algorithms using the
OpenCV library and developing control logic with the Python programming language.

Testing in both controlled and field environments shows that the robot can accurately
detect and harvest ripe tomatoes under various lighting conditions. The robotic arm's precise
movements reduce the risk of damaging tomatoes and nearby plants, while the mobile platform's
navigation capabilities allow it to effectively handle different terrains and obstacles.

System Overview. The system is composed of several essential components that work in
unison to enable the robot to autonomously identify and harvest ripe tomatoes. These
components include a Raspberry Pi, a camera module, a robotic arm with servo motors, a mobile
platform, and computer vision algorithms.

- Raspberry Pi: Acting as the central processing unit (CPU) of the robot, the Raspberry Pi
handles image processing, decision-making, and controlling the robotic arm. It orchestrates the
operations of the other components, ensuring smooth and coordinated functionality.

- Camera Module: The camera module captures live images of the tomato plants, providing
the visual input needed for the computer vision algorithms to analyze and identify ripe tomatoes.

- Robotic Arm: The robotic arm, equipped with precise servo motors, replicates the
movements necessary for picking tomatoes. It is designed to reach, grasp, and detach the
tomatoes accurately, without damaging either the fruit or the plant.

- Servo Motors: These motors provide precise control over the robotic arm's joints,
enabling accurate positioning of the arm to reach and grasp tomatoes based on the processed
visual information.

- Mobile Platform: The mobile platform grants the robot mobility, allowing it to navigate
through the tomato fields. It ensures the robot can move between rows of plants and access
different areas within the field.

- Computer Vision Algorithms: These algorithms, running on the Raspberry Pi, process the
images captured by the camera module. They identify ripe tomatoes, determine their locations,
and guide the robotic arm for precise picking.

Tomato Detection The process of tomato detection is essential for the autonomous
functionality of the robot, involving several key steps to accurately identify and locate ripe
tomatoes.

- Image Capture: The camera module captures high-resolution images of the tomato
plants, which serve as the primary input data for subsequent processing.

- Image Enhancement: The captured images undergo preprocessing to enhance contrast
and minimize noise. Techniques like histogram equalization and Gaussian blur are applied to
improve image quality.

- Color Isolation: Color segmentation methods are utilized to differentiate ripe red
tomatoes from the surrounding background. Techniques such as color thresholding or machine
learning-based classifiers can be used to isolate the red areas within the images.

- Boundary Detection: Contours are identified around the segmented red regions, which
represent the edges of the tomatoes. This step is crucial for determining the shape and size of the
tomatoes.
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Controlling the robotic arm involves a series of steps to ensure accurate movement for
tomato harvesting:

- Determining Target Position: The robotic arm’s end effector (gripper) calculates the
target position based on the detected location of the tomato. This position is defined within the
robot’s coordinate system.

- Inverse Kinematics: Calculations are then performed to determine the necessary angles
for each servo motor to reach the target position. This process involves solving mathematical
equations that translate the end effector’s location into the joint angles of the robotic arm.

- Servo Motor Control: The Raspberry Pi sends pulse-width modulation (PWM) signals to
the servo motors, which adjust their angles to guide the robotic arm towards the target position.
The servo motors interpret these signals and rotate to the designated angles.

- Grasping and Releasing: Once the end effector reaches the tomato, the gripper closes to
secure it. The gripper is designed to apply sufficient force to hold the tomato without causing
damage. After the tomato is harvested, the gripper releases it into a collection container.

For navigation, the mobile platform is essential for the robot’s movement through the
tomato fields. Several navigation strategies can be employed to enable effective and autonomous
mobility:

- Line Following: The robot can follow lines or markers on the ground to move between
rows of tomato plants. This approach uses simple visual cues and is effective in structured
environments.

- GPS-Based Navigation: The robot can use GPS coordinates to navigate to specific points
within the field, a method well-suited for larger fields where precise location data is available.

- Vision-Based Navigation: The robot can utilize visual cues from its surroundings, such as
landmarks or row patterns, to navigate autonomously. This method offers greater flexibility in
unstructured environments and can adapt to dynamic changes within the field.

COMPREHENSIVE OVERVIEW OF THE HUMANOID ROBOT CONCEPT IN GLOBAL ROBOTICS

1.1 Overview

The lifespan of humanoid robots continues to grow in response to an aging population and
declining birth rates. As the demand for manpower rises and human resources become scarcer,
humanoid robots have emerged as the most viable alternative. Consequently, advancements in
humanoid robot technology have accelerated to meet these growing needs.

Many early efforts to develop humanoid robots were driven by the goal of creating
machines that could seamlessly integrate into the daily lives of ordinary people. Our living
environments and the objects we use are designed to accommodate human morphology, so
designing robots with a humanoid form eliminates the need to redesign our surroundings to
accommodate them. Moreover, humanoid robots are naturally aligned with human social cues,
meaning that people would not need special training to communicate with them. These
considerations highlight the importance of designing robot interfaces that are compatible with the
human environment and with people who are already adept at social interaction.

However, the challenges extend beyond interface design. Humanoid robots must engage
with humans in ways that are socially appropriate and skilled. They need to quickly learn new skills
and adapt to new tasks through human instruction and demonstration. Ideally, teaching a robot
new capabilities should be as simple and fast as teaching another person. For robots to collaborate
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effectively with humans, they must understand our intentions, beliefs, desires, and goals, enabling
them to provide timely and relevant assistance

Despite these aspirations, current robots often interact with us as though we are just
another object in their environment, or at best, in a manner similar to socially impaired individuals.
They generally do not comprehend or interact with people as people, lacking awareness of our
goals and intentions. Consequently, they struggle to adjust their behavior appropriately as our
goals and needs evolve. They do not automatically focus their attention on what we find
interesting or coordinate their behavior accordingly, nor do they understand that different
perspectives can influence what we know and believe about a situation. As a result, they fail to
bring critical information to our attention when we need it most. Furthermore, they are not
attuned to our emotions, feelings, or attitudes, which prevents them from prioritizing tasks based
on what we find urgent, relevant, or significant. Due to these limitations, robots cannot cooperate
with us as teammates or assist us as partners. Instead, they can only be used as advanced tools
rather than as collaborative partners.

In the early 2000s, numerous companies launched innovative humanoid robots, including
Honda's Asimo and Sony's SDR-3X. The Canadian robotic arm, Canadarm2, played a crucial role in
completing the construction of the International Space Station (ISS). At the Max Planck Institute
for Biochemistry in Munich, researchers developed the world's first neurochip. This period also
saw the introduction of the first commercially available robot vacuum cleaners by Electrolux and
the debut of the first cyberdog by Sanyo Electric. Researchers at Stanford University unveiled the
STAIR (Stanford Artificial Intelligence Robot) prototype, a robot capable of recognizing human
faces and voices, demonstrating intelligence and the ability to make unconventional decisions.
Additionally, NASA adopted the X1 robot exoskeleton, a military robot designed to recognize and
navigate obstacles. During this time, robots also began to be widely utilized in medicine for
performing surgical operations.

Figur 1. Humanoid Asimo

Web-based object learning and recognition serve as another approach for humanoid
robots to learn about objects. Cloud resources offer an advantage in this context; even without
internet access, the robot can utilize the user’s camera to recognize images. An informationally
structured environment has also been used to perceive surroundings, where various data from
distributed sensors are integrated into the robot's system. An example of such a structured
environment is depicted in Figure 2. One of the latest advancements in humanoid robotics is
motion detection and generation, where the robot detects human motion, adapts to it, and learns
to replicate the motion's trajectory. The robot’s ability to accurately repeat these actions is honed
through training, with the process being executed when needed.
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A crucial aspect of Human-Robot Interaction (HRI) is the robot’s resemblance to a human,
particularly in appearance and behavior. Research indicates that robots capable of displaying facial
expressions and responsive behaviors are preferred. Thus, facial appearance and behavior are
essential requirements for effective HRI. Communication between humans and robots, known as
Human-Robot Interaction, occurs through various methods. One such method is the teaching
approach, where the robot observes and records human gestures and motions, later replicating
these when required. Another communication method involves speech-to-text, where verbal
commands from humans are converted into text and then into digital signals that the robot can
understand.

Figure 2. Structured environment

27 Bones
22 Degrees of freedom

A humanoid robot is a complex multi-joint mechanism designed to mechanically replicate
human functions, movements, and actions. It typically resembles a bipedal robot with an upper
body connecting two arms, a neck, and a head or is composed of several manipulators connected
by torso and neck joints to emulate human capabilities. Due to its bipedal locomotion and human-
like structure, the humanoid robot's kinematic design lacks a fixed root node and possesses
numerous degrees of freedom.

Research into humanoid robot locomotion is currently a highly active area in robotics, as
engineers aim to create robots capable of working alongside humans in their environments.
Ensuring stability during walking is crucial to prevent the robot from falling and potentially harming
itself or others.

This paper addresses a specific aspect of the locomotion challenge, focusing on "gait
generation" techniques used to achieve stable walking. Mass concentration models are employed
to ensure consistent motion during walking. The inverted pendulum model and the cart-table
model are utilized to maintain stable movement in humanoid robots. In the inverted pendulum
model, the mass drives the robot's center of gravity (COG) as it walks. Detailed analysis shows that
the COG behaves like a free-moving ball on a plane, following the laws of pendulum motion in a
gravitational field. In the cart-table model, the cart moves while balancing the system, treating the
cart's motion as a servo control system that derives its movement from future ZMP (Zero Moment
Point) reference states. The proposed gait generation method encompasses multiple levels,
including global motion, local motion, motion modeling, inverse kinematics, inverse dynamics, and
autonomous correction. The method's input is the global target (i.e., the robot's final configuration
in the walking environment), and the output is joint trajectories and ZMP reference patterns. An
alternative method, the "acyclic walk," is also recommended. This method handles the dynamic,
step-by-step movement of the entire humanoid robot from any initial posture, with the input
being the initial and target joint angles, and the output being the reference joint patterns and
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ZMP. Successful simulations and real-world results were obtained with the rh1 humanoid robot
developed at the Robotics Laboratory (Carlos Il University of Madrid, Spain) and the innovative
"acyclic gait" method on the HRP-2 Humanoid Robot Platform (developed by AIST and Kawada
Industries Inc., Japan). The paper also discusses the results, contributions, and future research
directions.

Numerous research teams have developed their humanoid robots, aiming to create robots
that can coexist with humans and perform various tasks. For instance, HONDA's research team
has developed the P2, P3, and ASIMO humanoid robots. Waseda University created the WABIAN
series, while Japan's National Institute of Science and Technology (AIST) and Kawada Industries
developed the HRP series. The University of Tokyo introduced the H6 and H7 humanoid robots.
The Korea Advanced Institute of Science and Technology (KAIST) developed the KHR and HUBO
robots. The Technical University of Munich contributed to this field with Johnny and Lola. These
are some of the most advanced and well-known bipedal humanoid robots globally. Given the
extensive research and numerous publications in humanoid and walking robots, this paper will
focus on classic and renowned works in the field.

Humanoid robots are designed to mimic human behavior and can be programmed to
perform specific tasks as required. The robot prototype discussed in this paper is built to test the
physical movements of robots, such as forward, backward, left, and right turns, as well as lateral
movements. The paper outlines the construction of a bipedal robot, the execution of movement
steps, and the detection of falls. The robot's movement can be controlled remotely, and bipedal
robots have the potential to assist humans in performing tasks or activities in hazardous
environments, thereby reducing the risk of injury or death.

In recent years, the robotics community has increasingly focused on developing bio-
inspired robots, including humanoid bipedal robots. This has led to significant advancements, such
as Honda's ASIMO, a 52-kg humanoid robot with 32 degrees of freedom, and Samsung Electronics'
MAHRU series, a 62-kg robot with 32 degrees of freedom. Other notable contributions in the field
include QRIO, equipped with an adaptive motion controller for navigating uneven surfaces and
external forces, and Waseda University's 35-degree-of-freedom Waseda series.

Conclusion

Bipedal humanoid robots have great potential in the service sector. Thanks to their
anthropomorphic appearance and movement, they increase human perception and facilitate
human-machine communication. In addition, bipedal humanoid robots are able to move well on
different surfaces, such as uneven surfaces or stairs. Thus, they adapt well to the environment in
which people live and do not require changes to the existing infrastructure. One of the most basic
requirements for such robots is autonomous, reliable and fast bipedal locomotion.

Recommendations for future research on humanoid robots will be made from the
experience gained during the research.

1) Increase walking speed. Increasing gait speed while maintaining dynamic gait stability
should be one of the goals of future research.

2) control of impact on landing. Not only a stable landing of the foot, but also a
compensatory movement of the lever can be achieved by reducing the impact force during
landing. Controlling the effects of drop is critical to the stability of the pedestrian system.

3) Restoring balance while standing. The robot controller is inspired by the human balance
strategy and is responsible for adjusting the location of the TC to ensure that the humanoid can
stay on the ground and withstand disturbances.
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4) Application in human environment. One useful use for humanoid robots is in dangerous
or hostile scenarios such as disaster relief, bomb disposal, planetary exploration or counter-
terrorism. These tasks require reliable and efficient systems. However, there are currently few
examples of humanoid robots performing tasks externally

research laboratory.

5) use as a research tool. One way to build and control humanoid robots is to help
understand how a human locomotion works. However, in contrast, little effort has been devoted
to applying these results to validate human biomechanical models.

Calculation for the inverse kinematics of the robotic arm. Inverse kinematics involves
determining the joint angles required for the end effector (gripper) of the robotic arm to reach a
specific target position. Let's consider a simple 2D robotic arm with two links for this example.

Parameters and Variables:
1. L1: Length of the first link
2. L2: Length of the second link
3. (X, Y): Target pesition of the end effector
4. 81: Angle of the first joint (shoulder)

5. 82: Angle of the second joint (elbow)

Calculation Steps:

1. Compute the distance from the base to the target point:

D=+X2472
2. Check if the target is reachable:
D<Ll1+L2

If D > L1+ L2, the target is out of reach.

3. Compute the angle cx:

o fL1P4 D12
¥ cos 3. L1-D

4. Compute the angle 3:

¥
B —=tan! (—)
X

w

. Compute the first joint angle £1:

gl=8—-a

@

. Compute the angle y:

-~

. Compute the second joint angle 62:
R2=m—=

Example Calculation:

Let's assume the following values:

o L1 =10 units
o L2 =10 units

s Target pasition (X, Y") = (10, 10) units
1. Distance D:

D =/10% + 102 —4’\/2(10 — 10v/2 = 14.14 units
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. Check reachability:

14.14 < 20 (reachable)

3. Angle cx:
{107 4 (104/2)% — 107 5 (100 + 200 — mn) o ( 200
& — Cos ——e e 1 = Cos s — = COS
2.10-10v2 2004/2 2004/2
4. Angle 3:
10 T
—tan™ [ — ) = tan7H1) = —
4 — tan (1[}) an” (1) 1
5. First joint angle £1:
m ™
fOl=f—a=- -2 =0
8-« R
6. Angle v:
2 2 2 b
Y U (Lov2)*) cog L (1004100 — 200y _ cos(a) = ¥
2.10- 10 200 2

~

. Second joint angle #2:

m™ ™
B=r— =7 =
™ ¥ m 2 2

So, the joint angles for the robotic arm to reach the target position (10,10) are:

s 1 — 0 radians (0 degrees)

e 02 = J radians (90 degrees)

The hardware setup involves integrating various components to ensure smooth and
coordinated functionality. The Raspberry Pi, camera module, servo motors, and mobile platform
are all interconnected and configured to operate in unison.

- Raspberry Pi: The Raspberry Pi interfaces with the servo motors using the Adafruit
ServoKit library, which simplifies the control of PWM signals. It processes visual data from the
camera module and sends the appropriate control signals to the servo motors.

- Camera Module: The camera module is connected to the Raspberry Pivia the CSI (Camera

Serial Interface) connector. It captures images and streams them to the Raspberry Pi for
processing.
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- Servo Motors: The servo motors are connected to the Raspberry Pi through the GPIO
(General Purpose Input/Output) pins. They receive PWM signals from the Raspberry Pi to adjust
the angles of the robotic arm's joints.

- Mobile Platform: The mobile platform, equipped with wheels and motors, allows for
movement across the field. The Raspberry Pi controls the platform by sending movement
commands based on the chosen navigation strategy.

RESULTS AND DISCUSSION

The autonomous mobile robot with an arm designed for tomato harvesting has been thoroughly
tested in both controlled and real-world environments. These tests aimed to assess the robot's
ability to detect ripe tomatoes, its efficiency in picking them, and its overall performance under
various conditions. The outcomes have been encouraging, showing that the robot is capable of
effectively performing its intended tasks.

Tomato Detection Accuracy: The robot uses advanced computer vision algorithms to identify ripe
tomatoes. During testing, its detection accuracy was evaluated under different lighting conditions,
including direct sunlight, partial shade, and low-light environments. Image preprocessing
techniques, such as contrast enhancement and noise reduction, significantly improved the quality
of the input images. The color segmentation methods effectively isolated the red tomatoes from
the background foliage and other distractions. Using contour detection and feature extraction, the
robot successfully identified the boundaries of the tomatoes and distinguished them from other
red objects.

The robot achieved a high detection accuracy rate, correctly identifying ripe tomatoes in over 90%
of cases. False positives were minimal, mostly occurring under extreme lighting conditions where
shadows or reflections mimicked the color of ripe tomatoes. These instances were further
minimized by refining the feature extraction algorithms, with an emphasis on the size, shape, and
texture of the detected objects.

Picking Efficiency: The robotic arm, powered by precise servo motors, demonstrated its ability to
accurately reach and grasp tomatoes. The control algorithms, including target position calculation
and inverse kinematics, ensured smooth and precise arm movements. The Raspberry Pi generated
PWM signals to control the servo motors' angles, allowing the arm to move fluidly toward the
target tomatoes.
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METOAbl MOHOTOHHOW,
MHOTOTOYEYHOW M MATPUYHOW
MPOTOHKWM B CUCTEME MAPLE

HdpakyHoB Anekceit FOpbeBuy

NHCTUTYT MEXaHWKN N MallHoBeaAeHWNA. MaaalWwmini HayYHbIn COTPYAHMK NPOEKTa.
KasaxcTtaH, AsimaTsl

ApakyHoB KOpuit Munxannosumu

NHCTUTYT MEXaHWKN N MallMHOBeAEHNA. PykoBOAUTENb NPOEKTA, AOKTOP TEXHUYECKNX
Hayk KaszaxcTtaH, AsimaThl

BeeaeHune. B aToi paboTe mM3yyatoTca pas/iMYHble BapmMaHTbl NPAMOro MeToda peLleHuns
CETOYHbIX YPaBHEHWNIN - MeToAa NPOroHKK. PaccmatpmueaeTca npMMeHeHWe MeToda 415 pelleHuns
KaK CKaNApHbIX, TaK U MATPUYHbIX YpaBHeEHMI. MOCTPOEH M peann3oBaH C NMOMOLLbI CUCTEMbI
Maple meTod, MPOrOHKM ANA CKaNAPHbIX TPEXTOYEYHbIX, MATUTOYEYHbIX W CEMWUTOYEYHbIX
ypaBHeHWI. MpeanoxKeH BapMaHT MaTPUYHOM MPOrOHKM

1. MeTog, TpexTo4eyHon NPOroHKM M=3, 3TOT MeTo/, NOCBALLEH NMOCTPOEHUIO NPAMbIX METOA0B
peleHna KpaeBbiX 3a4ay AO1A TPEXTOYEYHbIX Pa3HOCTHbLIX YPaBHEHUI C MNepemMeHHbIMU
KoadbduumeHTamun. MeTon npeactasaseT cobon mMeTosd UcKMoYeHns [aycca, NPUMEHEHHbIN K
cneumanbHbIM CUCTEMAM NIMHEMHBIX anrebpandecknx ypaBHEHUA N YYUTLIBAIOLWIMI NEHTOUYHYIO
CTPYKTYPY MaTpuLbl CUCTEMbI. PaccmoTpeHne meToaa MPOroHKM Ha4yHeM CO Cy4as CKaNApHbIX
ypaBHeHWI. [ycTb TpebyeTca HalTK pelleHme caeayowe CUCTEMbI TPEXTOUYEUYHbIX YPAaBHEHWIA:

dx +ex,=f, i=1
X, +dx +ex, =f, i=2.n-1 (1)

i7vi—-1 iVitl T
cx, +dx =f,i=n

Cuctembl BMaa (1) BO3HMKAKOT NPWM TPEXTOYEYHOM anmnpPOKCUMaLMK KpaeBbiX 333y A
0ObIKHOBEHHbIX AnddepeHUManbHbiX YpaBHEHUM BTOPOro nopsaka C  MOCTOAHHbIMU U
nepemeHHbIMM KOaddUUMEHTAMK, a TaKXKe NPU peanmnsalm PasHOCTHBIX CXeM A1A YPaBHEHWUI B
YaCTHbIX NMPOM3BOAHbIX. B nocneaHem cnyvae obblYHO TpebyeTca pewmnTb He eANHUYHYIO 33434y
(1), a ceputo 3a4a4 C PasAMYHbIMK MPABbIMKM YACTAMM, NMPUYEM YMCO 33434 B CEPUN MOXKET
PABHATbLCA HECKONbKMM AOECATKAM M COTHAM MNPW YMCNEe HEW3BECTHbIX B KaXKAOW 3agade
nopsaxkal00. Moatomy Heobxoanmo pa3paboTaTb IKOHOMMYHbIE METOAb! PeLleHna 3a4a4 BMaa
(1), ymcno AencTeuit, ANA KOTOPbLIX NPOMOPUMOHANBHO YUCNY HeW3BeCTHbIX. Ona cuctemsbl (1)
TaKMM METOA0M ABNAETCA METOZ, MPOrOHKMN.

BO3MOKHOCTb MOCTPOEHMA SKOHOMWYHOTO MeToAa 3aKkNt4eHa B cneundurke cuctemsl (1).
CooTseTcTByIOWaA (1) MaTpMLA NPUHAANEKNT K KNACCy Pa3pesKeHHbIX MaTpUL, - U3 n° 31eMeHTOB
HeHyneBbIMM ABNAIOTCA He 6onee 3nm—2 371eMeHTOB. Kpome TOro, oHa MMEET NEHTOYHYHO
CTPYKTYPY (ABnAeTcA TpexauaroHanbHOW MaTpuuen). Takoe perynapHoe pacnonoXxeHue
HEHY/IEeBbIX 3/1EMEHTOB MATPULLbl MO3BONAET MNONYYUTb OYEHb MPOCTble pacyeTHble GopMybl ANA
BbIYMCNEHMA PELLEeHNA.
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Bynem mckaTb pelleHne ypasHeHnin (1) B cheaytolem suae:

X, x...+b

i 1+l i+1 l+1’ =l.n (2)
ﬂ'ﬂﬂ 3HavYeHUM i=1 n i =n meem cnegyrouwme CoOoTHoweHmnA

=a,x,+b,, = X, t+b,,=D,,(x,.,=0) (3)

CpasHugas (1). (2) 1 (3) MOXKHO MOAYYMTb HaYaibHble 3HAaYEHMA NapPaMeTPOB NMPOTrOHKN, a
TaK *Ke BCe OCTa/IbHble MPOTrOHOYHbIE KOIDPULMEHTI

a,=——2, b, = L, X, ,=a,x, +b, (4)
d, d,
. —bec.
ai+l: - el ’ bi+1: f; lCl b i= 2” (5)
ac,+d, ac,+d,

CHavana BbluncnatoTea KoadpduumenTsl a,, b, i=2..n, no opmynam (4) u (5), a 3atem

Haxo4WTCA pelleHne 334341 No onpeAeNeHNIo HEN3BECTHbIX X, No opmynam (2), (3) v (4)

1% + le? i=n-— lﬂn - 27"517 X, = b,H] (6)

X =a
Ons pelweHna 3aga4m TPEXTOYEYHOM MPOroHkM B cucteme Maple 6ana cosgaHa npoueaypa
Progon3(c,d,e,f), roe BXxoAHbIMM  MapaMeTpPaMn  ABAAKOTCA  3/1IeMEeHTbl  AuaroHanen
TpexauaroHansHon  matpuupl ¢ =[0,c,,...,c,],d =[d,,d,,....d, ], e=[e,e,,....e, ;,0] u
f=If,1,,....,f ]. YTobbl peann3oBaTb aBTOMATUHECKMI BbIBOL GOPMYN NPOrOHKM BO BCEX CAY4HASAX,

HbIM co34aHbl BCnomoraTe ibHble npoleaypbl EEE(ex,li), EQu(eql,eq2,x) u CI(Ex,p,q). NMpoueaypa
EEE BbINOAHAET MHOrOKPaTHYIO NOC/AeA0BaTe/IbHYO MOACTAHOBKY 3/71emeHToB cnucka i B
BblpaxkeHne ex. [lpoueaypa EQuU cpaBHMBaeT fABa ypaBHeHMA eql M eq2 No ChMCOYHbIM
nepemeHHbIM X 1 npoueaypa Cl BbINOAHAET HaxoXAeHWe W3 ypaBHeHMA Ex nepemeHHOW q U
ynopAaaoYMBaeT pelweHne No NepemeHHbIM g.

2. MeToa NATUTOYEYHOM NPOroHKK M=5. Mpn HaxoXAEHUN pPeLlleHns KpaeBblX 3a4a4 A5
ypaBHeHWI 6o0see BbICOKOrO nopsaAka MOMHO MCMOoJb30BaTbh Crnocob HenocpeacTBEHHOM
annpoKcMmaumm MncxodHon aAndpdepeHuUManbHOM 3a4adn. B aTom caydae Mbl NPUXOAMM K
MHOFOTOYEYHbIM  PA3HOCTHbIM  ypaBHeHWAM. Hambonee 4acto BCTPeYaOTCA  CUCTEMbI
NATUTOYEYHbIX YPaBHEHWI cneaytouLero snaa:

ex, +dx, +ex,=f, i=1

b,x, +c,x, +d,x; +e,x, = f,, i=2
ax, ,+bx, ,+cx, +dx,  +tex,, =f, i=3.n-2 (7)
a, x, s+b x ,+c, x _,+d _x =f_, i=n-1

an'xn 2+bnxn 1+cn‘xn =fn’ I=n
Takoro BuMAa CUCTEMbI BO3HMKAIOT MNPWM  anmnpPOKCMMaUMM  KpaeBblXx 3aday  And
0ObIKHOBEHHbIX AMddepeHLMaIbHbIX YPAaBHEHWI YETBEPTOrO NOPALAKA, a TakKe Npu peannsaumnm
PA3HOCTHbIX CXeM A5 YPaBHEHWI B YaCTHbIX MPOM3BOAHbIX. MaTpuua cuctemsl (7) ABnaetca
NATUAMArOHANbHON KBAZPATHOM MaTpMUENn pasMepHoOCTM nxn W UMeeT He bonee 5n—6
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HEeHY/1eBbIX 3/1EMEHTOB.
[na peweHna cuctemsl (7) MCNoNb3yem MeToa, UCKIoYeHUA Faycca. YUnTbiBaa CTPYKTYPY
cuctembl (7), Nerko nosydymm, 4to obpaTHbIM xo4 meToda laycca AO/MKEH OCYLLeCTBAATLCA MO

dopmynam
X, =0 Xy + BraXy + Vs i=1un (8)

Mpwn 3HaveHusx i =1,2,n—1,n n3 dopmynbl (8) nonyyaem creayrolime COOTHOLLEHNS

X, =Xy + BoXy + 7y, X, =X, + X, + 75,

(9)
-1 :ﬂn'xn +7/n’ xn :yrwl

CpasHuBas (9) 1 (7) Mbl OKOHYATELHO MOAYYaEM BblpaXKeHUs 414 NPOroHOYHbIX KO3QPULMEHTOB
W pelleHne MOCTaBNEHHON 33jayn, T.e. OnpeAeNeHne UCKOMbIX MepemMeHHbIX X,. 34ecb Mbl

OonycKaem nNpomeKyTo4dHble BblK/1aKN, TaK KaK 3a HaC 3TO Ae/1at0T BbllleHa3BaHHbIE npoueaypbl.

—%,ﬂz Z—i—j,n =cill; a3=—%,ﬁ3=—%,73=%; (10)
&, = _Z_Z’IBM _ _aiai,Bi_l Ziaibi +d, = /. —aq, H}/iA—i ay.,—by, =3 (11)
X, =Vois X =BX, V0 X, =0, Xoy + B X + Vi, i=n—2,n-3,...,1 (12)
B 3Tux dopmynax Ana NpocToTbl BBeAEHbI CaeaytoLime 0603HaYeHns
A=bp,+c,, A,=a,p.p tac,  +bp +c,
Mpoueaypa Mo MeTody NATUTOYEYHOW NPOrOHKWM  BBLITAAWT  CAedylolWmMM  0bpasom

Progon5(a,b,c,d,e,f). 3pecb, aHanorMyHo npeaplaywemy metoay, a,b,c,d,e u f npeacrasnsaoT
cobolM COOTBETCTBYIOLLME AMATOHANN MATPULLbI U KOIDDULIMEHTLI B MPABOMN YacTu cucTembl (7).

3. MeToa ceMnToYe4YHOM NPOroHKM m=7. [pn HaxoXAeHUM peLleHna KpaeBblx 3a4a4
[ONA ypaBHEHWI Boee BbICOKOTO NOPAAKa U CBA3AHHbIX TPAHUYHbIX M HaYa/lbHbIX YCI0BUI @ Tak
e pelleHnn NEeHTOUYHbIX CUCTEM YPaBHEHMIA MOMKHO MCNOIb30BaTb CNOCOO HENOCPEACTBEHHOM
annpoKCMmaLUuMm ncxoaHom anddepeHumansHoM 3aaa4mM. B aTom caydae mbl NPUXOANM K
MHOFOTOYEYHbIM Pa3HOCTHbIM YpaBHeHMAM. Hanbonee 4acTo BCTpeYatoTCs CUCTEMbI
CEMUTOYEYHbIX YPaBHEHWI creayowero Bnuaa

dx, +ex,+ fix;+gx,=h, i=1

X, +d,x, +ex,+ f,x,+ g, x;=h,, i=2

bx, +cx, +dx;+ex, + fix; + g x,=hy, i=3

+gx,,=h, i=4.n-3 (13)

a, )X, s+tb, ,x, y+c,,x, s+d, x, e, ,x,  + [, x,=h_,, i=n-2

+dx, +ex,

zzl i7Vi+l

azx13+bxl2+c + i 1+2

nlxn 4+b 1xn 3+Cn 1xn 2+dn lx +en—l'xn:hn—l’ l:n_l

+bx, ,+cx, ,+dx =h,i=n

nn3 n" n-2 n”"n—-1
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PeweHune ypaBHeHuI (13) bygem MckaTb B caeaytollen dopme

X, = QX+ S X VX +0,, i=1n (14)
Mpn 3HaveHuax i=1,2,3,n—2,n—1,n n3 dopmynsl (14) nonydyaem cneaywoume
COOTHOLLEHMUSA

X, =X, + LoX, + 10X, +0,, Xy = QX5+ X, + 73X, + 05, Xy = X+ B X5 +y,x, + 0, (15)
X -2 = ﬂn—lxn +7/n—1xn—1 + 5 'xn—l = ynxn +§ X, = 5

n n—1° no n n+l

CpaBHuBas BbipaxkeHua (15) 1 (13) nocne HeKoTopbix Npeobpa3oBaHMi, KOTOPbIE Mbl OMYCKaEM,
MNONYYMUM CAeaytolLMe COOTHOLWEHMSA AN MPOrOHOYHbIX KO3POULIMEHTOB

& /i 6 h
az =— ﬂz === )= é‘2 =
d, d, d, d,
a. = 8,4, B, = frd, — a8 _edi—of S, = oy —hyd,
N A > V3= A - 03 = A >
(16)
q. = g;,(dd, —¢,e) __ bgd, — f,eb, —c,g.¢;, +c,ee; +¢id, f, —dyde,
4 Al s V4 Al 5
B, = bic\g, —c,efs —¢;d g, +dyd, f; S = bhd, — e by —cshic, + c,ehy +cdhy —dodih,
4 Al 5 Oy Al )
& aay Y taa B, +bhay,  +ac+
Qi === ﬂi+l == ’
A, A,
o.Y. Y., +ao.p. ,+ao. .,v. ,+bo.y. , +ao. ,+bo.,+Cco.—n. .
é‘i+1 —_ alé:yz—Zj/t—l até‘zﬂl—Z azé‘z—lyz—Z bté:}/z—l até‘t—Z bzé;—l Czé: hz ,i= 4..7’1, (17)
A,
7/. - _ a[ﬂ[yifzj/[*l + a[al?l]/l'fz + alﬂiﬂifz + biﬁlj/[fl + a[*lbi + ﬂici + ei
i+l Ai H
xn = é‘n+17 xn—l = }/nxn + 5;1’ xn+1 = 0’ xi = ai+1xi+3 + ﬂi+1xi+2 + 7/i+1xi+l + 5[+1’ i=n— 2’” - 3"“’1 (18)

B aTux popmynax Ans NnpocToTbl BBEAEHbI caeaytolme 0603HaueHnn

A=c,e —dd,, A =bd,f, —be,e —cc,f, +dsc,e +ced —cd,d,
A =ayyatafoyitaf oy, Yy taa , +b B ey +d,,

Ha  ocHOBaHMM  BbllleyKasaHHOro  anroputma  bblna  co3gaHa  npoueaypa
Progon7(a,b,c,d,e,f,g,h) ana peweHns 3aga4y MeTOAOM CEMUTOYEYHOM MPOroHKKU. Bce
BblleyKa3aHHble npoueaypa Oblan MPOTeCTUPOBaAHbl Ha PeLeHUU Pa3HOCTHbLIX YpaBHEHWM
MaTeEMaTUYECKOMN GU3UKM N PELLEHUM CUCTEM IMHENHbIX YPABHEHWIM C NEHTOYHbIMM MAaTPULLAMU.

4, MeToa, MaTpMYHOM NPOroHKM m=3. [yCTb CUCTEMA CETOUYHbIX YPABHEHWM, MONYYEHHbIX
B pe3y/abTaTe Pa3HOCTHOM anmnpoKCMMaLMKM 3a1a4M, MOXKET DbITb 3an1caHa B C/ieayolWem Buae

CX,+BX, =F, (i=0),
AiXi—l+CiXi+BiXi+1=E, (I<i<n-1), (19)
AX +CX =F, (i=n),
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roe X, - HemsBecCTHble BeKTOpbI pasmepHocTn M, F, - 3agaHHble BekTOpbl pasmepHoctn M, C,

i

- KBagpaTHble MaTpuubl pasmepHoctn M, xM,, A wn B,- npaMoyronbHble MaTpuLpl

1

pasmepHocTblo M, x M. , v M, x M,  cooTBeTCTBEHHO.

PelleHne MmaTpUYHbIX ypaBHeHul (19) byaem nckaTb B creaytollein dopme
X,=aX  +p, i=n—-1Ln-2,.10, (20)
rae NporoHoYHble NapamMeTpbl BbIrA4AT CAeAyoLlmm obpas3om

a,=-C,'B,, a,=—(C,+Aa, )"'B,, i=12,..,n—1;

ﬂo = CalE)’ ﬂi = _(Ci + Aiai71)71(Aiﬂi71 _E)a i=12,..,n (21)
Xn Zﬂn.

[Ona pelleHns maTpuuHbiXx ypaBHeHult (19) 6bina cosgaHa npoueaypa ProgonM(A,C,B,F), B
KOTOPOWM BXOAHble NapaMeTpa NpeAcTaBAAlT COBOM MaTPUYHbIE MacCKBbl Pa3aMepHOCTbIO nN+1. B
3aKNOYEeHNM NpMBeaeM pacneyaTKka nporpamm Progon5 n Progon?.

Progon5 =proc(a. b. c. d. e. f) # Memoo npozonxu no 5 moukan [a;%; o + byx; ;1 +ex+dx  +ex  ,=fi=3.0—12]

localor, B. 1. A, . x. iz n := nops(c);

{2] = — 2 B2 == 2hent2] = Lhlia = b2 120 + cl2)
2], __ o[2]b[2] +d2] f12] —v[2]-6[2]

G e =P 5 y(3] = 0 -

for ifrom3 tondo

A=alB.B._,tao,_;+bp +c;

. .,_ﬂ. ) __azu;'Bi—1+usz+di, . __aiﬁl—lya'l'a:yl—l_"biyj_»ﬁ,
oli + 1] = m Bli+1] = A syli + 1] = m :
#print(afi + 1. Bli + 1] y[i + 1]):
od;

x[n] == y[n+ 1]ix[n — 1] = B[n]x[n] + y[n];
forifromn — 2to L by —ldox[i] = afi + 1]-x[i + 2] + B[i + 1]-x[i + 1] + y[i + 1]:0d;

convert(x, list);
end:

Progon7 ==proc(a, b, c.d. e, f. g. h) # Memoo npozonxu no 7 moukam la(x‘, _atbx _ytex o Hdx+

€ X+ +-f;x1+2 +gyxr+3:hi>i:3"” -
localA. i, o. B, 1. 8. x, m; = nops(d);

— B f _h _a .

o, = 4 B, 19, = 4 (A= ce —ddy;
c c, h, — h,d e fi — e d.
== Zngﬁ I'-‘553 e lA g = JiA A= bydfy —bserey = oyosfy + dse + e die, — didydy
& ‘:_3}(9291_511“'2)_ r baelgz_czelfs_fsd1g2+“’1dzf§_
4 R Py X ;
5 bydyhy —biely —cyeshy + ey + cydi Iy — didy by bdgy —bhefh—agagtaae+adf,—dde
= Y= :
A

A
# for i to 3 do print(efi + 11 Bli + 1], y[i + 1], 8[i + 1]):0d;
forifrom4tondo

A A N ] S T R Y AP R 4 R L N R i

i a0y Yoy T a0 By ok o S
(x[i+1]::—g[zj;[ﬁ[i+1]::— ;O 2 Y- Bi_, Yi-1 f;
A A
. aBy sV e Y taBB BBy _ o bt B te
vli+1] ==
A
a8y Y taB _,0+ad _v_,+b8y_;+ad _,+b38 _,+¢d —h
Sli+1]:=— ; 2% i i i
A
od;

% =0 g% = RN, 8 n+ 1] =0

forifromn — 2to1by —ldox[i] := afi + 1]-x[i + 3] + B[i + 1]-x[i + 2] + y[i + 1]-x[i + 1] + 8[i + 1]i0d: x[n + 1] := NULL;
convert(x, list) ;

end:
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Towards Robust Visual Question
Answering: Integrating LLMs with
Advanced Image Processing Techniques

MENDYGALIYEVA AIGERIM
Astana, Kazakhstan

Abstract. Large Language Models (LLMs) such as GPT-4 have expanded capabilities into tasks
that require understanding across modalities, particularly in Visual Question Answering (VQA).
Despite their prowess in language tasks, LLMs face challenges when directly applied to VQA due
to discrepancies in processing visual and textual data. To bridge these gaps, our research
introduces Img2LLM, a novel framework that integrates advanced image processing techniques
with LLMs to enhance VQA performance without the need for extensive multimodal training.
Img2LLM utilizes adaptive image descriptors that generate context-relevant, question-answer
formatted prompts for LLMs, enabling effective zero-shot application in VQA tasks. Our approach
significantly outperforms traditional methods and achieves new benchmarks on diverse datasets,
including Flamingo and A-OKVQA, demonstrating both enhanced accuracy and efficiency in VQA.

Keywords: Visual Question Answering, Multimodal Learning, Zero-Shot Generalization,
Image Processing, Large Language Models.

Introduction

Visual Question Answering (VQA) is an interdisciplinary task that marries the fields of
Computer Vision (CV) and Natural Language Processing (NLP) to enable machines to answer
guestions about visual content. This capability is crucial for applications such as assisting visually
impaired individuals, automating surveillance systems, and enhancing user interactions with
digital media. VQA systems challenge the boundaries of artificial intelligence by requiring not only
the recognition of objects within an image but also the understanding and contextualization of
those objects in response to a verbal query (Antol et al., 2015).

The integration of Large Language Models (LLMs) like GPT-4 into VQA tasks has been a
significant leap forward. These models bring with them the advantage of understanding and
generating human-like text, which is invaluable when interpreting the nuances of language in
questions (Raffel et al., 2020). However, despite their linguistic prowess, LLMs inherently lack the
ability to directly perceive and process visual data, leading to a modality disconnect that hampers
their effectiveness in standard VQA frameworks (Yang et al., 2022).

Traditionally, VQA models have been trained end-to-end on multimodal datasets, which
require substantial computational resources and large sets of labeled data (Agrawal et al., 2018).
These models learn to fuse features extracted from images with text to answer questions, which,
while effective, limits their adaptability and scalability. Moreover, the dependency on extensive
and diverse training data sets them back in scenarios where the data is scarce or highly specific.

The potential of Img2LLM is vast. By decoupling the need for end-to-end training of vision
and language models, it offers a cost-effective and flexible solution to the development and
deployment of VQA systems. This advantage is particularly significant in the context of rapid
advancements in LLMs, as it allows for easy integration of updated language models without the
need to retrain the entire system.

Furthermore, the Img2LLM framework enhances the scalability of VQA applications. It can
be adapted to a variety of visual domains and question types by simply adjusting the input image
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processing module and the structured prompts for the LLM. This adaptability is crucial for
deploying VQA in dynamic environments where the types of visual data and the nature of queries
can vary widely, from simple object recognition questions to complex queries that require
understanding of context, relationships, and abstract concepts (Yang et al., 2022).

To demonstrate the effectiveness of Img2LLM, our study conducts a series of experiments
on standard VQA datasets such as VQAv2 and A-OKVQA. The results highlight not only the
competitive accuracy of Img2LLM compared to state-of-the-art multimodal models but also its
superior performance in scenarios involving complex, open-ended questions (Schwenk et al.,
2022). These findings are indicative of the robustness and generalization capability of our
approach, traits that are essential for real-world applications.

The design of Img2LLM also considers the integration of ethical and bias-mitigation
strategies. Recognizing that both visual and language models can perpetuate biases present in
their training data, our approach incorporates mechanisms to identify and reduce these biases
within the generated question-answer pairs. This is achieved through controlled prompt
engineering and the use of bias-mitigation algorithms during the image description process,
ensuring that the VQA system is not only effective but also fair and unbiased (Wei et al., 2022).

In conclusion, the Img2LLM framework represents a significant step forward in the field of
visual question answering. It aligns with the current trends of leveraging powerful pre-trained
language models for complex tasks, while innovatively overcoming the challenges posed by direct
applications of these models to visual content. Our research opens up new avenues for the use of
LLMs in diverse applications beyond traditional text-based tasks, promising advancements in how
machines understand and interact with the visual world.

We propose an innovative approach that circumvents the need for costly multimodal
training by introducing Img2LLM, a modular framework designed to enable off-the-shelf LLMs to
perform zero-shot VQA effectively. By leveraging advanced image processing techniques,
Img2LLM transforms visual inputs into descriptive, context-rich question-answer pairs that serve
as effective prompts for LLMs (Tsimpoukelli et al., 2021). This method not only bridges the
modality disconnect but also enhances the LLMs' capability to handle visual-based queries. Our
approach addresses the task disconnect between traditional language tasks and VQA by allowing
LLMs to apply their linguistic capabilities in new, visually-oriented contexts (Yang et al., 2022). This
paper details the methodology behind Img2LLM, explores its applications, and evaluates its
performance against conventional multimodal training methods. Through our research, we aim to
expand the capabilities of VQA systems, making them more robust, efficient, and accessible for
real-world applications.

Literature Review

The field of Visual Question Answering (VQA) has seen significant methodological
advancements that focus on improving the synergy between computer vision and natural
language processing to answer questions about images. Central to these advancements are the
strategies for integrating these two modalities to achieve robust and accurate VQA systems (Antol
et al., 2015).

Historically, VQA systems relied on direct integration methods, where features extracted by
vision models (like CNNs) were combined with text processed by natural language models (like
LSTMs) to generate answers (Agrawal et al., 2018). This approach, though foundational, often led
to limited success in handling complex queries that required deep understanding of both the visual
elements and their contextual implications within the text (Yang et al., 2022). The evolution of
VQA methodologies saw the introduction of attention mechanisms and transformer models,
which significantly enhanced the model's capability to focus on relevant parts of the image in
relation to the query (Zeng et al., 2021). These models, by employing self-attention layers, allow

179



Proceedings of the 7th International Scientific Conference

for a more dynamic feature extraction that is directly influenced by the query, thus providing more
contextually appropriate answers (Tsimpoukelli et al., 2021).

In parallel, the emergence of large language models (LLMs) has introduced new paradigms
in VQA. These models leverage vast amounts of data and sophisticated pre-training techniques to
achieve a broad understanding of language, which can be fine-tuned to specific tasks like VQA
(Raffel et al., 2020). The integration of LLMs into VQA comes in two main forms: multi-modal pre-
training and language-mediated VQA. Multi-modal pre-training involves training models on a
combination of image and text data to directly learn the joint representation. This method has
shown promise but is often hindered by the high computational cost and the complexity of fine-
tuning large-scale models across modalities.

Language-mediated VQA, on the other hand, uses language as a pivot to bridge the gap
between visual data and the question-answering task. This involves transforming visual content
into descriptive texts or captions, which are then processed by LLMs to generate answers
(Tsimpoukelli et al., 2021). This approach reduces the need for computationally expensive multi-
modal training by leveraging the pre-existing linguistic capabilities of LLMs. However, its
effectiveness is contingent on the quality and relevance of the generated text descriptions, which
must accurately reflect the visual content pertinent to the questions asked (Schwenk et al., 2022).

Further enhancing the robustness of VQA systems, some researchers have explored the use
of adversarial examples and robust training frameworks (Agrawal et al., 2018). These methods test
the model's ability to maintain performance when confronted with novel or challenging data that
deviates from typical training scenarios. This is crucial for practical applications where VQA
systems must perform reliably in diverse and unpredictable environments (Gupta et al., 2022).

The recent trend towards creating more adaptable and efficient VQA systems has led to the
exploration of modular approaches, where components are designed to be easily replaceable and
upgradeable. This flexibility is particularly advantageous in rapidly evolving fields like Al, where the
ability to integrate the latest models or data can significantly enhance performance and relevance.

The literature on VQA reflects a trajectory towards more integrated and adaptive systems
that leverage the latest developments in Al research (Zeng et al., 2021). The focus has shifted from
mere feature integration to sophisticated models that can dynamically interpret and reason about
the visual and textual inputs, thereby pushing the boundaries of what automated systems can
understand and how they can interact with the world through visual and linguistic lenses.

Methodology

Following the generation of image descriptions, the next step is to utilize these textual
descriptions effectively as supervising signals for training vision models. This is achieved by aligning
the image features with the text features to enhance the learning and performance of the vision
models on perception tasks like image classification.

For each image description, a pre-trained text encoder (e.g., BERT, CLIP) is used to transform
the text into a high-dimensional semantic embedding. Let tit_iti be the description for the i-th
image in the training dataset DDD. The text embedding for tit_iti is represented as:

Jexti =T'(¢:) € R*

where T denotes the text encoder and k is the dimension of the text embedding space.

Vision Model Training with Text Supervision

The vision model, denoted by F, extracts feature representations fing,=F(xi) from each image
xi. The goal is to align these image features fing) with the corresponding text features fiex, to
leverage the descriptive text as a supervisory signal.

(1)
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Contrastive Alignment via InfoNCE Loss

To align the image and text representations, we minimize the contrastive loss function,
specifically using the InfoNCE loss. This loss function is designed to pull together the features of
the same image-description pair while pushing apart the features of different pairs within a batch.
The InfoNCE loss for an image-text pair (xi,ti) is given by:

exP(ftht,riVWfimg,i/T)
j'v:l exp(fthtEj Wfimg,i /T)

Lgist (23, t;) = —log >
(2)
where W is a learnable matrix that maps image features to the text feature space, T is a
temperature parameter that controls the sharpness of the distribution, and N is the number of
samples in the batch.
Optimization and Training
The overall training objective combines the traditional cross-entropy loss for classification
with the contrastive distance loss. The combined loss function is:

L=, (Lee(ir %) + A+ Laist (33, 1)) N
3

where Lee is the cross-entropy loss for the classification task, yi is the true label for the i-th
image, and A is a coefficient balancing the importance of the distance loss.

Model Evaluation and Adaptation

Throughout training, we monitor the alignment between image and text representations
and adjust A\lambdaA and t\taut to optimize performance. The effectiveness of this approach is
evaluated on standard image classification benchmarks to assess improvements in accuracy and
robustness due to the additional text-based supervising signals.

By integrating detailed text descriptions into the training process, we provide a richer, more
context-aware supervisory signal to vision models, enhancing their ability to generalize from visual
data and improving performance on tasks requiring nuanced visual understanding. This
methodology represents a significant advancement in training vision models by effectively utilizing
the generative capabilities of LLMs to bridge the gap between visual and textual data.

Results

In our experimental evaluation of Img2LLM, we tested the framework's efficacy using several
LLMs, including GPT-J, GPT-Neo, and BLOOM. These LLMs were adapted to perform zero-shot
Visual Question Answering (VQA) tasks across various datasets, demonstrating enhanced
performance compared to baseline methods such as zero-shot PICa and Frozen.

Our methodology was validated across well-known VQA benchmarks, including OK-VQA and
VQAV2. The Img2LLM approach significantly outperformed existing zero-shot methods, as shown
in the results table. This improvement is particularly notable in the Neural Random and Max
Frequency question selection strategies, which effectively utilized synthetic QA pairs generated
from image-relevant descriptions.

- OK-VQA Img2LLM achieved a top performance of 41.8% using the Max Frequency question
strategy, a notable improvement from 35.9% with Agnostic Random.

- VQAV2. The performance peaked at 59.5% under the Max Frequency strategy, illustrating
the robustness and adaptability of our framework in handling diverse and complex datasets.

The success of Img2LLM is partly attributed to the innovative question generation methods.
The Neural-based approach, which leverages the deep understanding capabilities of LLMs, proved
to be the most effective, providing high-quality, relevant QA pairs that closely align with the visual
content.
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The quality of visual information encoded in the exemplar prompts was measured by the
Answer Hit Rate (AHR) and Answer Noise Rate (ANR). Our findings demonstrate that prompts
generated from question-relevant captions resulted in a higher AHR, which significantly enhanced
the overall VQA performance. Moreover, the caption filtering process effectively reduced noisy
inputs, thereby improving the ANR.

Further ablation studies explored different caption selection methods, highlighting that Max
Frequency selection, which focuses on frequently occurring answers within the image
descriptions, provides substantial performance benefits:

- OK-VQA Accuracy: Improved to 41.8% with Max Frequency selection, demonstrating the
effectiveness of focusing on salient features within images.

- VQAV2 Accuracy: Similarly, we observed a performance boost to 59.5% using the same
method.

The experiments conducted offer significant insights into the mechanics of integrating LLMs
with advanced image processing for robust VQA:

- Exemplar Prompt Efficiency: Integrating detailed, contextually relevant QA pairs as
exemplar prompts drastically improves LLMs' ability to accurately answer visually based questions.

- Framework Flexibility: Img2LLM's flexibility in working with various LLMs without extensive
retraining underscores its potential for broad application in real-world scenarios.

- Scalability and Adaptability: The method scales well across different datasets and adapts
to the unique challenges posed by each, confirming its robustness and efficiency.

The results confirm that Img2LLM not only achieves state-of-the-art performance in zero-
shot VQA tasks but also illustrates the profound impact of methodologically sound prompt
engineering and the strategic use of neural language models to enhance the interplay between
textual and visual data. This advancement represents a significant step forward in the field of Al,
particularly in making VQA systems more effective and accessible across varied applications.

Here are the detailed tables showcasing the performance improvements and various
analyses for the Img2LLM framework across different settings and benchmarks.

Table 1. Performance on OK-VQA and VQAvV2 with Different Question Selection Strategies

Strategy Question Type OK-VQA (%) VQAV2 (%)
Agnostic Random Random 35.9 52.9
Template Random  Template-Based 40.2 53.0

Neural Random Neural-Based 40.5 57.0
Max Frequency | Most Frequent QA 41.8 59.5
Analysis:

e The table illustrates that strategies utilizing contextually relevant and neural-generated
guestions perform better, demonstrating the effectiveness of high-quality, targeted prompts in
enhancing VQA accuracy.

e The Max Frequency strategy, which selects the most commonly described elements within
the images, proved to be the most effective, aligning with the hypothesis that focusing on salient
image features enhances VQA performance.

Table 2. Ablation Study on Caption Selection Methods for OK-VQA

Caption Selection OK-VQA Accuracy (%)
Random 41.3
Max Frequency 41.8
Min Frequency 41.1
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Analysis:

e This table shows that selecting captions based on the Max Frequency of answers yields the
highest accuracy, confirming that leveraging prominent features within images is beneficial.

e The Min Frequency method, which focuses on less common features, offers unique
insights but does not necessarily improve performance, indicating that prominent features carry
more informative value for VQA tasks.

Table 3. Impact of Img2LLM on Performance Enhancements

Model Baseline Performance (%) With Img2LLM (%) Improvement (%)
Neural Random OK-VQA 40.5 41.8 +1.3
Max Freq. VQAv2 57.0 59.5 +2.5
Analysis:

e The data show significant improvements when Img2LLM is applied, particularly in settings
where the alighment of questions and image content is maximized.

e The improvements underscore the utility of Img2LLM in enhancing the contextual
alignment between visual content and textual queries, leading to better performance on complex
VQA tasks.

The tables and corresponding analyses reveal that Img2LLM significantly improves the
robustness and accuracy of VQA systems by effectively utilizing advanced image processing and
contextually relevant language modeling technigues. These findings advocate for the continued
development and integration of LLMs in multimodal Al applications to leverage both visual and
textual data comprehensively.

Discussion

The results obtained from the Img2LLM framework provide compelling evidence of its
efficacy in enhancing the capabilities of large language models (LLMs) for Visual Question
Answering (VQA) tasks. This section delves into the key aspects of the study, the implications of
the findings, and potential areas for further exploration.

One of the standout observations from the study is the effectiveness of contextually rich
prompts in improving VQA performance. By utilizing synthetic question-answer pairs derived
directly from image content, Img2LLM successfully bridges the inherent modality gap between
traditional LLMs and visual data. This suggests that the contextual relevance of prompts is crucial,
as it directly influences an LLM’s ability to generate accurate and relevant responses. The Max
Frequency strategy's success highlights the importance of focusing on salient features within the
images, suggesting that LLMs perform better when guided towards the most visually prominent
elements. The comparison of different question generation methods revealed that neural-based
approaches, which adapt dynamically to the content of the image, outperform static template-
based methods. This reinforces the notion that the adaptability and flexibility of neural networks
in generating context-sensitive prompts are pivotal in addressing complex VQA tasks. It also
underscores the potential of neural approaches to further enhance the interplay between visual
perception and language understanding.

The Img2LLM framework's ability to work with various LLMs without the need for extensive
retraining is particularly noteworthy. This flexibility not only makes Img2LLM a versatile tool for
integrating LLMs into VQA systems but also suggests a scalable approach that could be extended
to other domains such as medical imaging, surveillance, and interactive Al systems. Furthermore,
the framework's performance across diverse datasets indicates its robustness and generalizability,
making it suitable for real-world applications where variability in visual content is significant.
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The Img2LLM framework represents a significant advancement in integrating LLMs with
visual data for robust Visual Question Answering. By effectively harnessing the power of
contextual prompts and advanced image processing techniques, this approach not only enhances
the accuracy of LLMs in VQA tasks but also opens up new possibilities for Al applications across
various fields.

Future Implications

The findings from the Img2LLM framework suggest several exciting implications for the
future of Visual Question Answering and broader Al applications:

- Integration Across Domains. The success of Img2LLM in bridging the modality gap between
textual and visual data can be leveraged across various domains where multimodal data
interaction is crucial. For instance, in healthcare, Al could analyze medical imagery in conjunction
with clinical notes to provide more accurate diagnoses. Similarly, in autonomous vehicles,
integrating visual data with textual information (like traffic signs and navigation data) could
enhance decision-making processes.

- Enhancement of Al Accessibility. By improving the ability of LLMs to understand and
interpret visual content, technologies like Img2LLM can make Al tools more accessible and useful
for people in different professions, from researchers and educators to artists and designers. This
could democratize Al usage, allowing more people to utilize advanced Al capabilities without
needing specialized training in Al or computer vision.

- Advancement in Al Ethics and Bias Reduction. As Al systems become more capable of
handling complex tasks involving diverse data types, there's a pressing need to address ethical
concerns and biases that these systems might perpetuate. The development of frameworks like
Img2LLM should be accompanied by rigorous bias mitigation strategies to ensure that Al
advancements contribute positively to societal needs and are free from perpetuating existing
prejudices.

- Improved Al Performance and Efficiency. Future research can focus on enhancing the
computational efficiency of integrating LLMs with visual data, making these systems faster and
more cost-effective. This could lead to wider adoption and more real-time applications in
environments where quick decision-making is critical, such as in emergency response or real-time
surveillance.

Conclusion

The Img2LLM framework marks a significant step forward in the field of Visual Question
Answering, showcasing how the integration of advanced image processing techniques with large
language models can drastically improve the performance of Al systems in interpreting and
responding to visual data. This study not only highlights the robust capabilities of Img2LLM in a
variety of testing scenarios but also opens up numerous possibilities for its application across
different fields and challenges.

As we continue to push the boundaries of what Al can achieve, it becomes increasingly
important to consider the broader implications of these technologies, including their impact on
privacy, security, and societal norms. The ongoing development of technologies like Img2LLM
should be guided by a commitment to ethical standards and a focus on enhancing the positive
impacts of Al on society. This approach will ensure that the advancements in Al will benefit all
segments of society equally and sustainably.
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Abstract

This research was conducted at "Regional Innovation University" in Shymkent city. The
study focuses on the radiation safety of construction materials and their impact on public health.
The activity of natural and anthropogenic radionuclides present in construction materials and
products may pose health risks. The article analyzes the concentrations of key radionuclides found
in construction materials, such as potassium-40, uranium-238, and thorium-232, as well as their
radioactive decay products (radon-222 and radon-220). Methods for evaluating radon diffusion
rates and gamma radiation background levels in buildings are discussed, along with suggestions
for mitigating the risks associated with radon emissions during the use of construction materials.

Additionally, the paper reviews methods for monitoring radionuclide levels in construction
materials and the quality control systems in place at production facilities. The increasing demand
for environmentally friendly construction materials and the factors influencing the radioactivity of
construction materials, including ways to reduce the content of natural radionuclides, are
explored. As a result of the research, effective methods for reducing gamma radiation levels in
construction materials were identified, and recommendations were made to improve the
radiation safety of residential buildings in the future.

Keywords:

Radiation safety, construction materials, radionuclides, radon emissions, gamma radiation,

public health, environmental safety, natural radionuclides, radiation monitoring, radiation

background, building design, radiation mitigation.

During the construction, reconstruction, and repair of buildings and structures, a large
volume of various types of construction materials and products is required. To produce these
materials, both natural and technogenic raw materials—such as industrial waste and by-
products—are utilized. The primary criteria for selecting and using construction materials and
products are typically their operational characteristics and cost, but their environmental safety is
also an important factor. Numerous studies have shown that many natural and artificial
construction materials are radioactive.
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For construction purposes, mineral-based materials and products, whose raw materials
often come from rocks, are commonly used. These materials make up about 60-80% of the total
volume of materials used in the construction of buildings and structures. All rocks possess some
degree of natural radioactivity because they have been part of the Earth's crust since its formation.

Many researchers note the increased concentration of radionuclides in granite, volcanic
tuff and pumice, sand and gravel mixtures, and often in clays and loams. As a result, materials
based on these substances, such as ceramic bricks and expanded clay, also show higher levels of
radioactivity. In contrast, materials made from carbonate raw materials—such as lime, cement,
and gypsum—contain fewer radionuclides. Some construction materials, like ceramics and
cement, are produced through firing, while others, such as glass and materials derived from
molten substances, are produced through melting processes. Radionuclides become concentrated
in these materials due to the burning of various impurities, mineral decomposition, and structural
compaction. Consequently, ceramic materials, especially bricks, exhibit higher levels of
radioactivity.

Figure 1 shows the comparative levels of radioactivity in certain construction materials.

Figure 1 - Radioactivity Levels Of Construction Materials

Figure 1 - Radioactivity Levels of Construction Materials
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The use of construction materials with high activity levels of natural and anthropogenic
radionuclides can lead to additional exposure for the population. The primary radioactive isotopes
that are most significant for the radioactivity of construction materials, found in rocks, include
potassium-40, radionuclides from the uranium and thorium families (U-238 and Th-232), and the
radioactive decay products of these two: radon-222 and radon-220 (thoron) [1].

The radioactivity of construction materials depends on the location and the depth at which
the rock used to produce them is found. Volcanic rocks (such as granite, pumice, and tuff) tend to
have higher values, while carbonate rocks (such as limestone, marble, etc.) exhibit lower values.
The natural radionuclide activity in sand, gravel, and crushed stone is typically close to the average
values for soil and the Earth's crust. Significant research on the content of natural radionuclides in
construction materials has been carried out under the leadership of E.M. Krisyuk. He determined
the effective specific activity of natural radionuclides, which characterizes the gamma radiation
levels in rooms caused by materials, as well as the radioactivity of construction materials based on
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radium-226, thorium-228, and potassium-40. These levels depend on the location, depth, and
type of rock.

In certain parts of the world (where radioactive rocks are present), the radiation levels are
much higher than average. Terrestrial sources of radiation account for the majority of exposure
that individuals receive from natural radiation. On average, these sources contribute about 5/6 of
the annual effective dose from internal exposure to the population [2].

The highest radiation dose comes from radon, including radon emitted by construction
materials. Radon is a heavy, invisible, odorless, and tasteless gas (7.5 times heavier than air). Along
with its radioactive decay products, radon accounts for about 3/4 of the annual individual effective
equivalent radiation dose received from terrestrial radiation sources, averaging 1 mSv/year.
Nearly half of this dose is caused by all natural sources of radiation.

The majority of a person's radiation dose from radon is received indoors, in unventilated
spaces. The concentration of radon indoors is on average eight times higher than in outdoor air.
Common construction materials, such as wood, brick, and concrete, can be sources of radon
infiltration into buildings. Some rocks, such as granite, clay, and pumice, which are used in
construction, have particularly high natural radioactivity.

At high doses, radiation can cause tissue damage leading to death. Lower doses of radiation
may trigger a chain of events that can lead to cancer or genetic damage. The harmful effects of
radiation can result in the following diseases:

Various forms of cancer affecting different organs;

Genetic damage that does not affect the individual's own health but leads to various
diseases or deformities in their offspring, which can be born after radiation exposure. It can also
cause radiation sickness (anemia);

A reduction in white blood cells, which weakens the body's immune system.

To prevent these harmful effects, it is essential to control the radioactivity of construction
materials and reduce exposure levels. Since most construction materials are multi-component, it
is crucial to study the patterns of natural radionuclide content in these materials, based on the
effective specific activity of the initial components, to ensure radiation safety. Research has
identified the key patterns that allow for the production of construction materials with minimal
radionuclide content. Since aggregates in concrete and mortar make up the bulk of the material
volume, and many aggregates have high effective specific activity values, one important task is to
determine how different aggregates affect the natural radionuclide content in construction
materials. Predicting the content of natural radionuclides (NRN) in construction materials at the
design stage, based on the known effective specific activity of the raw materials, allows for
assessing their safety for the population and determining the most efficient ways to use them.
This is especially important in production, such as in the manufacture of ceramic products. The
increase in NRN content in fired clay materials is due to the concentration of radionuclides in the
material.

In some regions, the peculiarity of construction materials lies in the presence of
anthropogenic radionuclides in addition to natural materials. This situation requires additional
measures to control not only natural radionuclides but also anthropogenic ones in raw materials
and finished products. Special caution is also needed when selecting new construction products,
as there may not yet be specific regulations for them. For example, despite being frequently used
in their production, sand often does not have specific requirements for many types of dry mixes
used for plastering and finishing both exterior and interior surfaces. The documentation for these
products typically lacks information on their radioactivity levels. In such cases, it is necessary to
monitor the radiation properties of nearly all materials, especially those obtained using waste
products (e.g., slag, ash, phosphogypsum), until radiation safety regulations are established for
their production.
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The radionuclide content in raw materials for construction materials must be considered,
with radon primarily originating from Ra-226. The specific activity of radium is determined by the
method used to produce the construction materials. In materials produced by mechanical
processing of natural stone, the content of natural radionuclides is the same as in the rock. In
composite unfired materials (e.g., concrete, mortars), which consist of one or more components,
the NRN levels depend on the composition and follow the additive rule, according to which a given
property is a linear function of the component composition. Additionally, radium content can be
controlled by substituting components with lower radionuclide content. If the NRN levels in the
components of a composite material are below 370 Bg/kg, the effective specific activity of the
material, at any component ratio, will comply with the requirements of the GOST 30108-94
standard "Construction materials and products. Determination of the effective specific activity of
natural radionuclides" [3].

Research has shown that the amount of radionuclides in construction materials obtained
through firing or baking is higher compared to the raw materials used. By knowing the
concentration coefficients, it is possible to predict the levels of natural radionuclides (NRN) in
finished materials and products.

During building design, knowing the diffusion rate of radon and its volumetric activity
allows for the assessment of the radiation background in indoor spaces. The amount of radon in a
room depends not only on the type of material used but also on the location of the material within
the structures and whether there is a finishing layer. For instance, in a multi-layered wall structure
with a thermal insulation layer made of polyurethane foam (with two finishing layers), the radon
flow density can be reduced by 1.5 times. By modeling wall structures, it is possible to regulate
the gamma background of rooms at the design stage. The importance of assessing construction
materials in terms of their ability to attenuate gamma radiation is closely related to the problems
of radiation contamination in certain urban areas and, accordingly, the potential increase in
radiation background in new construction and renovation sites [4].

Radiation monitoring of construction materials and products must occur at multiple levels,
including at the mineral raw material extraction sites (quarries) and within the enterprises
producing construction materials (industrial monitoring). According to current legislation in this
field, the administration of companies producing construction materials is required to ensure full
monitoring of incoming raw materials and perform selective checks on finished products.

The growing demand for environmentally friendly construction is not only related to
creating a comfortable living environment but also to ensuring that housing is completely safe for
human health. Currently, assigning a material's class in terms of radiation safety is primarily based
on determining the effective specific activity of natural radionuclides (NRN). However, NRN levels
alone do not fully describe the potential risks, such as radon emissions. Materials that are classified
as safe in terms of NRN may still pose significant risks due to high radon emanation capabilities.
Therefore, it is necessary to carry out risk assessments and implement monitoring systems to
ensure the population’s radiation safety when using natural and artificial materials in everyday
life.
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Abstract

The study included 132 subjects (men - 98 and women - 34) aged 16 - 56 years (mean age
32.0 £ 9.7 years) with acute uncomplicated gonorrhoea, residents of Almaty, who were examined
and treated in the city skin and venereological dispensary (hereinafter- ACSVD) in 2022-2023.

Clinical material for laboratory examination for N. gonorrhoeae was obtained: in men - from
urethra, if indicated - from rectum, paraurethral glands, prostate gland, oropharynx, conjunctiva.
In women - from the urethra and cervical canal, when indicated - from the large vestibular and
paraurethral glands, vagina, rectum, oropharynx, conjunctiva.

The absolute majority of men (92 (93.9%) and 28 (82.4%) women indicated casual sexual
relations (women) and commercial sex as the reasons for infection and referral to a doctor.

The vast majority of male patients (78; 79.6%) were diagnosed with anterior gonococcal
urethritis and the remaining (20.4%) patients showed clinical picture of total urethritis. In women,
gonorrhoea presented with clinical symptoms of vulvovaginitis (88.2%), urethritis (44.1%),
cervicitis (50.0%), cystitis (14.7%), or a combination of these (70.6%).

The results of sensitivity and resistance of clinical isolates of gonorrhoea strains showed that
they were most sensitive to cephalosporins (ceftriaxone - 96%) and spectinomycin (95%), while
penicillin (17%) had the least activity. To the second-line antibiotics (doxacillin and azithromycin)
practically gonorrhoea strains had 50% sensitivity.
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Introduction

Azithromycin and ceftriaxone are primarily used to treat gonorrhoea. In April 2022, AT159,
a gonococcal strain imported from Cambodia and highly resistant to these drugs, was isolated in
Austria. AT159 is a relative of the Asian WHO Q strain isolated in the UK in 2018. The first case of
ineffective treatment of gonorrhoea with cefixime was reported in Japan in 2011. Over the past
decade, confirmed cases of treatment failure with ceftriaxone alone or ceftriaxone in combination
with azithromycin or doxycycline have been reported in Australia, France, Japan, Slovenia,
Sweden, Sweden and the United Kingdom of Great Britain and Northern Ireland. In 2016, global
ineffectiveness of dual therapy (ceftriaxone 500 mg plus azithromycin 1 g) for pharyngeal
gonorrhoea was confirmed for the first time in the United Kingdom. An internationally
disseminated ceftriaxone-resistant strain of gonococcus was reported in Denmark, France, Japan
and the United Kingdom.

In the period from 2009-2011, studies were conducted in Kazakhstan to study the antibiotic
resistance profile of the gonococcal pathogen to the main antimicrobial agents and the genetic
heterogeneity of the Kazakh population of N.gonorrhoeae [1]. The results of the study of antibiotic
resistance showed that the least active antibiotic against N.gonorrhoeae strains was penicillin (%
of resistant strains was 29.7), followed in descending order by tetracycline (34.7% - resistant and
47.5% - moderately resistant) and ciprofloxacin (33.3% - resistant and 41.3% - moderately
resistant). The most active antibiotic against N.gonorrhoeae was ceftriaxone (0.7% resistant and
1.3% moderately resistant).

Due to high rates of resistance to penicillins, tetracyclines and quinolones, these drugs are
currently not recommended for the treatment of gonorrhoea in most countries of the world.
Particular attention has been paid to the rapid development of resistance of N. gonorrhoeae to
antimicrobials used for the etiotropic treatment of gonococcal infection. The survival of most
current antibiotics used in the therapy of gonococcal infection averages 10-20 years [2]. In the
absence of recognised reserve drugs, the world medical community is more than ever facing a
frontier beyond which known therapies for gonococcal infection may be ineffective, and the
infection itself may move to the status of a potentially incurable STI - ‘untreatable gonorrhea’ [2].
It should be noted that ceftriaxone, a third-generation cephalosporin, is currently the drug of
choice for the treatment of gonococcal infection in Kazakhstan.

Azithromycin was included in the programme of antibiotic resistance monitoring of N.
gonorrhoeae strains. Gonorrhoeae strains in 2007 as a potential reserve drug for the treatment of
gonococcal infection. However, the use of azithromycin is widespread abroad in combination
therapy of gonococcal infection with ceftriaxone. This contributes to the effectiveness of
treatment and reduces the likelihood of the growth of gonococcal resistance to each of these
drugs separately.

Gonococcal resistance to antimicrobials occurs worldwide and is monitored in the skin and
venereological service of the MH RK. Since 2016, N. gonorrhoeae is a priority pathogen monitored
through the Global Antimicrobial Drug Resistance Surveillance System (GLASS).

The aim of the study was to investigate the antibiotic resistance of N. gonorrhoeae isolates
to the main antimicrobials in Almaty city.

Materials and methods of research

In 2023 - 2024, 132 subjects (men - 98 and women - 34) aged 16 - 56 years (mean age 32.0 +
9.7 years) with acute uncomplicated gonorrhoea, mostly residents of Almaty, who were examined
and treated at the ACSVD, were under observation.

The unintentional nature of the samples was ensured by the inclusion of all patients who met
the selection criteria.
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The selection criteria were the presence of characteristic clinical objective and subjective
symptoms; laboratory verification of the diagnosis (bacterioscopy, culture tests).

The diagnosis of gonococcal infection was made on the basis of complaints, anamnesis,
assessment of clinical signs of the disease and laboratory methods of investigation. The following
were taken into account:

1) Complaints of purulent or mucopurulent discharge from the genital tract and/or rectum;
itching, burning, soreness in the area of external genitalia and/or rectum; impaired urination;
soreness during sexual contacts; discomfort or pain in the lower abdomen and/or perineum;
bloody intermenstrual and postcoital discharge; lacrimation, swelling of eyelids, photophobia,
purulent discharge in the corners of the eyes.

2) During objective examination, attention was paid to: hyperaemia and swelling of the
mucous membrane of the external opening of the urethra, vulva, vagina, cervix, perianal area;
infiltration of the urethral walls; presence of mucopurulent or purulent discharge from the urethra
and cervical canal; erosions of the cervical mucous membrane; swelling of the eyelids, hyperaemia
of the skin and mucous membranes, abundant purulent discharge in the corners of the affected
eye.

3) Positive results of bacterioscopic and culture studies.

Laboratory diagnostics of gonorrhoea was carried out by generally accepted bacterioscopic
and bacteriological methods. When characterising the sensitivity of microorganisms to UTls, the
generally accepted indicators were used [3].

Determination of antimicrobial resistance in N. gonorrhoeae was performed by conventional
bacterioscopic and bacteriological methods [3]. Gonorrhoeae was determined by the standard
disc-diffusion method. Sowing on nutrient medium (Mueller-Hinton agar) was performed with a
bacterial loop using the lawn method, then sterile tweezers put discs with antibiotic at an equal
distance from each other then put for 16 -18 hours in the thermostat at t 37 0. After incubation
and determination of microorganisms belonging to N. gonorrhoeae species, the sensitivity of
cultures to thirteen antimicrobials was determined: cefaclor, doxycycline, cefotaxime, ceftriaxone,
levofloxacin, azithromycin, clarithromycin, cefazolin, spectinomycin, cefuroxime, ciprofloxacin,
clindomycin.

Evaluation of the sensitivity of N. gonorrhoeae to antibacterial drugs was performed
according to the EUCAST criteria (The European Committee on Antimicrobial
Susceptibility.Testing, 2022, http://www.eucast.org) (N. gonorrhoeae ATCC 49226) on the
following scale: S, susceptible at standard dosing; |, susceptible at increased exposure; R, resistant.

Note: S - susceptible, standard dosing regimen; | - susceptible, increased dexposure; R -
resistant.
Study results:

Among the patients examined in the framework of the monitoring, a significant
predominance of males was noted: 98 (74.2%) males versus 34 (25.8%) females. In their absolute
majority 94 (71.2%) patients at the time of examination were free from family ties (divorced,
single, unmarried) and had promiscuous sexual life.

Infection with gonorrhoea in 32 (24.4%) patients was repeated. Seventy-nine (59.8 per cent)
of the subjects had previously had some kind of sexual infection.

The absolute majority of men (92 (93.9%) and 28 (82.4%) women indicated casual sexual
relations (women) and commercial sex as the reasons for infection and referral to a doctor.

The vast majority of male patients (78; 79.6%) were diagnosed with anterior gonococcal
urethritis and the remaining (20.4%) patients showed clinical picture of total urethritis. In women,
gonorrhoea presented with clinical symptoms of vulvovaginitis (88.2%), urethritis (44.1%),
cervicitis (50.0%), cystitis (14.7%), or a combination of these (70.6%).

193



Proceedings of the 7th International Scientific Conference

The results of sensitivity and resistance of clinical isolates of gonorrhoea strains showed that
they were most sensitive to cephalosporins (ceftriaxone - 96%) and spectinomycin (95%), while
penicillin (17%) had the least activity. To second-line antibiotics (doxacillin and azithromycin)
practically gonorrhoea strains had 50% sensitivity. The conducted analysis of resistance of N.
gonorrhoeae to antimicrobials showed that ceftriaxone and spectinomycin met the WHO criterion
that the total proportion of sensitive strains of gonococcus to an antimicrobial should not be less
than 95% (WHO,2012).

Thus, our results show that ceftriaxone was the most active against gonococci among all the
strains studied and penicillin had the least activity.

No resistance or decreased susceptibility to ceftriaxone, the first-line treatment for
gonorrhoea in the Republic of Kazakhstan, was found (1). However, resistance to azithromycin is
increasing (50%), similar to global trends. The different levels of resistance/reduced susceptibility
cannot be explained by differences in population characteristics.

This points to the need for monitoring at the country level and increased monitoring by health
services of resistance dynamics at the regional level.

It should be noted that the use of azithromycin is widespread abroad in combination therapy
of gonococcal infection with ceftriaxone.
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Abstract. Gonorrhoeal infection occupies a leading position in the structure of STls. Effective
treatment of gonorrhoea and prevention of post-gonorrhoeal complications is the most important
task of public health care. Ceftriaxone is the drug of choice in the treatment of uncomplicated
gonorrhoea and currently shows high efficacy. Of particular concern is the emergence of
antibiotic-resistant strains of gonorrhoea and, in particular, to ceftriaxone.

Actuality of the issue

Gonorrhoeal infection is a sexually transmitted disease, which for many years has
consistently held the second place among sexually transmitted infections. Gonococcal infection
with equal frequency affects both men and women and in the absence of adequate treatment
leads to serious complications of reproductive function of both sexes. The disease causes
urethritis, epididymitis, cervicitis, salpingitis, proctitis, and pharyngitis when transmitted sexually;
infection of the endocervix, pharynx, and rectum is often asymptomatic. Infection during
pregnancy may lead to gonococcal conjunctivitis in newborns [1].

The spread of the disease is fueled by asymptomatic or poorly symptomatic cases, which, if
untreated, can lead to serious complications involving the joints, heart or nervous system.
Disseminated gonococcal infection occurs in 0.5-3% of patients with gonorrhoea and may present
with suppurative arthritis or a combination of dermatitis, tendovaginitis and migratory
polyarthralgia. The emergence of resistant forms of gonorrhoea in North America, Europe and
South-East Asian countries in Kazakhstan is of serious concern at present [2,3]. The widespread
development of sex tourism, female and male prostitution, and a large number of emigrants and
expats may lead to the emergence of resistant strains of gonorrhoea in Kazakhstan in the near
future. The emergence of such strains could lead to serious public health problems in terms of
treatment and prevention of complications. Ceftriaxone currently remains the first-line drug in the
treatment of acute and chronic gonorrhoea, which is favoured by the rapid positive effect and
single administration of the drug. However, forms resistant to ceftriaxone and frequent
intolerance to the drug puts us before the choice of using an alternative antimicrobial agent. The
problem of emergence of drug-resistant strains of gonorrhoea is compounded by the absence of
new antimicrobials on the market for 15-20 years and only a few drugs are in late-stage trials. The
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threat of drug-resistant N. gonorrhoeae is compounded by the lack of antimicrobial resistance
surveillance of gonococci in many countries. Thus, the study of the emergence of antibiotic-
resistant gonorrhoea is a priority issue for venereology and public health in general [4,5].

Materials and methods

In our clinical practice, gonorrhoeal infection as a monoinfection occurs in no more than
40% of cases. More often these are associated infections in combination with ureamycoplasma,
chlamydia, trichomonad, gardnerellosis, candidiasis in various combinations. Also quite often
gonorrhoea is accompanied by nonspecific infections often sexually transmitted: Escherichia coli,
faecal enterococcus, Klebsiella, strepto-staphylococcus. Therefore, the proposed scheme of
treatment of fresh uncomplicated gonorrhoea, in which a single intramuscular injection of 500mg
ceftriaxone and 1.0g sumamed is sufficient, does not always lead to clinical recovery of the
patient[6]. This in the future may lead to postgonorrhoeal urethritis, prostatitis, salpingo-
oophoritis and other complications that urologists and gynaecologists have to deal with.
Therefore, it is very important to use where available all methods of diagnosis[7]:
- Microscopy of urethral, vaginal, cervical canal secretions with Gram staining,
- isolation of Neisseria gonorrhoeae by culturing the clinical specimen on nutrient media, at least
with isolation of typical Gram-negative, oxidase-positive diplococci and determination of antibiotic
sensitivity.
- Detection of Neisseria gonorrhoeae and other STls by nucleic acid amplification (e.g., polymerase
chain reaction [PCR]) or hybridisation with a nucleic acid probe in a clinical specimen.

Clinical Case No.1.

A young woman A., 28 years old, came to the outpatient clinic of the Almaty City Skin and
Venereological Dispensary on the 10th day after delivery with a newborn premature baby girl with
suspected gonoblenorrhoea. 28 years old on the 10th day after delivery with a newborn
premature baby girl with suspected gonoblenorrhoea. The newborn was discharged from the
maternity hospital a week ago without any clinical manifestations. From anamnesis on the third
day of stay at home there appeared purulent discharge and redness of eyes. On eye examination:
eyelids were swollen, hyperaemic due to eyelid oedema, eyes were covered, purulent and mucous
discharge. The general condition of the child is satisfactory. After anamnesis collection laboratory
investigations were carried out: smears of purulent discharge from the eyes were taken for smear
microscopy with Gram staining and bacteriological examination on nutrient media with
determination of sensitivity to antibiotics. Gram (-) diplococci identified as Neisseria gonorrhoea
were detected in the smear. One day later, confirmatory bacposition results were obtained. Based
on these findings, a clinical diagnosis of gonoblenorrhoea was made. Treatment was started -
ceftriaxone 250mg injected intravenously i.m. once a day for 2 days. Tetracycline ointment was
applied topically. Immediately after the first injection positive dynamics appeared, discharge
stopped on the second day, swelling and hyperaemia of the eye conjunctiva disappeared. Based
on the complete family composition, both parents of the child were examined for STls. Smear
microscopy, bacterial samples and PCR diagnostics were performed from the urethra and pharynx
of the father and from the urethra, vagina, cervix and pharynx of the mother. The results showed
the absence of Neisseria gonorrhoeae in both parents. After discharge from the maternity ward,
according to the parents, relatives who had contact with the newborn visited. One week after
treatment, and then twice with an interval of 2 weeks, control bacposites from the ocular mucosa
were performed with consistently negative results. The child was examined by an ophthalmologist,
who stated that there were no complications. In this case, it can be concluded that the infection
of the newborn occurred by contact and domestic route.
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Clinical case N22

A 34-year-old patient came to the Almaty City Skin and Venereological Dispensary with
complaints of abundant purulent discharge from the urethra, painful urination. According to the
patient's words, he had beenill for 5 days. About 7 days ago he had unprotected sexual contact
with an unfamiliar girl in a state of alcoholic intoxication. In 2 days after the onset of the disease
there appeared eye pain, redness and purulent discharge. The patient was unmarried, divorced,
and had several unprotected sexual contacts with 3 women during a month. There were no
previous sexual infections, he had been screened for STls a year ago. On examination, the
conjunctiva of both eyes was sharply hyperaemic, eyelids were slightly oedematous, the discharge
was scanty, serous-purulent. The inguinal lymph nodes at palpation were enlarged to the size of a
bean, urethral sponges were hyperaemic, swollen, covered with serous-purulent crusts, purulent
discharge, freely flowing when pressing on the urethra. The patient underwent all standard
examination procedures: smear microscopy, bacteriological examination with determination of
sensitivity to antibiotics, PCR. The Gram stained smear and bacterial examination showed
Neisseria gonorrhoeae, PCR revealed Neisseria gonorrhoeae and Mycoplasma genitalium. A
clinical diagnosis was made: Fresh gonorrhoea, urethritis, conjunctivitis. Urogenital
mycoplasmosis. Treatment was with ceftriaxone 500mg once a day for 2 days and Unidox 100mg
twice a day for 15 days. Topical erythromycin ointment. Clinical symptoms of urethritis stopped
on the second day after the treatment, gonorrhoeal conjunctivitis completely disappeared on the
fifth day. In 2 weeks after ceftriaxone injection gonococci were absent both in smear and in
bacteriological culture. Neisseria gonorrhoeae and Mycoplasma genitalium DNA were also not
detected in the PCR control 40 days after the end of treatment.

Conclusion

More than 120 patients with fresh and chronic gonococcal infection were treated in the
city skin and veneregological dispensary of Almaty for 2 years. Almost all patients, except patients
with intolerance to cephalosporins, received ceftriaxone and no resistance was recorded in any
case. This proves the effectiveness of this antibiotic and therefore it is the first line drug in the
treatment of gonorrhoea. But in any case it is a matter of time and the emergence of resistant
forms will not be long in coming. Therefore, the study of the prevalence of antibiotic-resistant
strains of Neisseria gonorrhoeae is a priority issue of scientific and practical medicine.
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Resume. The possibility of inflammatory diseases of the teeth and changes in the mucous
membrane of the oral cavity in the form of leuko- and erythroplakia, hyperkeratoses and
papillomas is associated with the influence of microflora. Contributing factors include prolonged
pressure from dentures, broken teeth, smoking, alcohol consumption and exposure to workplace
hazards. The purpose of the study is to substantiate the possibility of oral cancer prevention, taking
into account its causative factors and the effectiveness of treatment and diagnostic tactics with an
evaluation of the results. The study included 34 patients with precancerous conditions of the oral
cavity. According to the anamnesis, local changes were asymptomatic, painless and were detected
during dental treatment. The results showed the presence of various changes such as
papillomatous masses, hyperkeratoses, leukoplakias and warty leukoplakias. Histological
examination confirmed the atypia of the basal cell epithelium, indicating the initial stage of
malignancy. Conclusions were made about the reality of oral cavity cancer prevention, taking into
account the possibility of eliminating its causative factors and the need for regular examination to
detect precancerous changes.

Keywords. Disease, leukoplakia, malignization, precancerous changes.

Introduction. According to published statistical data, up to 3,000 primary cases of
cancerous diseases of the oral cavity are registered annually in Ukraine. In particular, oncological
diseases in the lll-1V stages are detected in 60% of patients, while the mortality rate within a year
is more than 50%. Every second patient dies within a year of diagnosis. In the Chernivtsi region, 65
to 70 patients are diagnosed annually, with a mortality rate of 46.7% within one year [1,3].

These data are certainly attracting attention at all levels of healthcare delivery. However, despite
measures to organize medical services and late diagnosis of oral cavity cancer, there are no
significant positive changes in morbidity and mortality rates from this pathology. At the current
stage of the fight against malignant tumors, in particular, in terms of cancer diagnosis, treatment
and prognosis, it is better to be safe than sorry.

The solution to this complex problem largely depends on the location of the tumor and the
appropriate medical and diagnostic procedures to eliminate its causes. Compared with other
localizations, free access to the oral cavity facilitates the implementation of the necessary
preventive measures with a visual assessment of their effectiveness.

According to the literature, various diseases of the teeth and mucous cavity can cause
precancerous changes in the form of leuko- and erythroplakia, hyperkeratoses and papillomas.
These diseases arise as a result of the interaction of microflora of different quality and bacterial-
viral relations [2].
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Oral microflora is divided into permanent and accidental. Permanent microflora includes
facultatively anaerobic streptococci, strictly anaerobic bacteria, actinomycetes, and spirochetes.
During pathological processes in the oral cavity, significant changes in the composition of the
permanent microflora are observed. Inflammatory lesions lead to an increase in strict anaerobes,
and dental caries lead to the proliferation of other anaerobes and lactic acid bacteria. Accidental
microflora includes saprophytes of the external environment and pathogenic microbes that enter
the oral cavity through droplet-aerogenous and alimentary infection from patients and carriers.
The factors that lead to the adverse effect of microflora include surface changes of the mucous
membrane in the form of a painless whitish plague and local compactions. These formations occur
under the influence of nicotine, with constant pressure on the mucous membrane with lamellar
prostheses, as a result of broken teeth, and frequent consumption of strong alcoholic beverages
[1,2,3].

It has been proven that the elimination of local factors that contribute to the development of
inflammatory diseases of the mucous membrane, caries, periodontal disease and bad breath is
impossible without appropriate hygienic measures and giving up bad habits. In addition to regular
tooth brushing and denture care, it is necessary to rinse the mouth with chlorhexidine, 1%
bicarbonate or sodium chloride solution, and use eucalyptus solutions with a menthol aroma.
The purpose of this study is to justify the possibility of oral cancer prevention, taking into account
its causative factors and the availability of their prevention. The study was conducted with the aim
of determining the therapeutic and diagnostic tactics with the evaluation of the results using a
visual assessment.

In the Chernivtsi Regional Clinical Oncology Dispensary, 34 patients with precancerous diseases of
the oral cavity, who were treated in the department of head and neck tumors, were examined. The
results of the analysis showed that ulcers of the oral mucosa can occur under the influence of
chronic trauma, and given the availability of examination, early detection and treatment of such
formations can prevent the further development of the pathology.

However, despite the assistance provided to the patients, after a few days, ulcers with marginal
density appeared on the basis of erosions, which indicated their possible malignancy. In order to
solve this issue, the patients were sent to the oncology dispensary for further hospitalization in the
head and neck department. There, material was taken from mouth ulcers for cytological
examination by branch biopsy.

Cytological examination confirmed atypia of epithelial cells in combination with microflora. Taking
into account these results, seven patients were subjected to electrocoagulation, and five were
removed with the help of cryodestruction. After the treatment, the patients were discharged from
the clinic with a satisfactory condition and recommendations for oral hygiene. In the future, during
dynamic observation, no pathological changes on the mucous membrane were detected.

General conclusions and prospects for further research indicate that precancerous changes of the
oral mucosa are a complex multistage process. Careful examination and timely detection of such
changes becomes important, because they can lead to cancer. Preventive measures aimed at
eliminating causative factors, as well as systematic examination of patients, especially after
treatment, can help prevent the development of malignancy and improving the condition of
patients.

From the anamnesis of the patients, it can be seen that local changes in the mucous membrane of
the oral cavity were painless and mildly symptomatic, and existed for a long period, from 3 months
to 2 years. This insufficient symptomatology is the main reason why patients did not seek medical
help.

Characteristic changes of the mucous membrane of the oral cavity include local papillomatous
formations that did not exceed 1 cm in diameter and were found in 27 patients. Also, eight patients
had changes with hyperkeratosis, nine people had leukoplakia in the form of separate flat white
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spots with compaction, and eight patients had warty leukoplakia with their elevation above the
mucous membrane.

The distribution of these changes was diverse: in the region of the root of the tongue, the lateral
surface of the tongue and the mucous membrane of both cheeks. These data indicate the variety
and localization of precancerous changes in the oral cavity among the studied patients.

Data from the described case indicate that patients with local changes in the oral mucosa, who are
suspected of precancerous or malignant processes, were referred to the oncology dispensary for
further examination and treatment. In the head and neck department, a branch biopsy was
performed from oral cavity ulcers to collect material for cytological examination.

During microscopy, cytologists found atypia of epithelial cells in combination with microflora,
which may indicate the presence of pathological processes. After anti-inflammatory therapy, seven
patients had local mucosal ulcers removed using electrocoagulation, and cryodestruction was
applied to five patients.

Histological examination of the surgical material confirmed the pronounced atypia of the
squamous epithelium with a tendency to malignancy. After surgical and conservative treatment,
all patients were discharged from the clinic in a satisfactory condition and were given oral hygiene
recommendations. In particular, it was emphasized the need to rinse with deodorant after every
meal and stop bad habits.

During dynamic monitoring for one month to two years with a mirror examination of the oral cavity,
no pathological changes were detected on the mucous membrane. This may indicate the
successful outcome of the treatment and the importance of further monitoring for early detection
of possible relapses or new pathological changes.

The results of the study indicate the importance of preventive measures for oral cancer,

especially given its high mortality due to late diagnosis. About the need for effective preventive
measures to prevent the development of cancer in this location.
The study confirms that precancerous changes in the mucous membrane of the oral cavity are a
multi-stage process. This is important to consider when developing strategies for prevention and
early diagnosis. It is noted that precancerous changes can have a different appearance, but due to
the absence of painful sensations, they become the main reason for patients to seek medical help.
We define microflora, in combination with household and professional hazards, as the initial cause
of precancerous changes that can turn into cancer. This emphasizes the importance of systematic
oral hygiene and emphasizes the need to avoid factors that contribute to their development.
Therefore, we emphasize the importance of prevention, systematic oral hygiene and timely
detection of precancerous changes to prevent the development of oral cancer. Prevention of oral
cavity cancer: Taking into account the availability and the possibility of eliminating the main
causative factors of oral cavity cancer is real. Compared to other localizations, prevention is not a
difficult task. Timely detection of precancerous changes: due to locality and the absence of painful
sensations. It is impossible without a thorough examination of the oral cavity by dentists.

Recommendations for preventive examinations: This examination should be included in the
mandatory annual preventive examinations for persons over 40 years of age. Low-symptomatic
precancerous changes of the mucous membrane of the oral cavity, even in cases of malignancy,
require attention and a detailed examination. These recommendations indicate the importance of
regular medical examination for the detection of precancerous changes and early diagnosis of oral
cancer, particularly among people over 40 years of age.
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AHHoTaumA. CTaTbA NOCBALLEHA M3yYeHMto Bonpoca cbopa 60oNblIMX AaHHbIX M NPOBEAEHMA
CpaBHeHWA MeToaoB cbopa M aHaAM3a NO HECKO/NIbKMM MPU3HAKOM ANA [AeMOHCTPaLmm
NpenmyLLecTBa UM HeAOCTaTKa TOTO UM MHOTO MeToAa. PaccMaTpuBatOTCA OCHOBHbIE MOAXO/bI
KaK MallMHHOoe oby4yeHune, Data mining, CTaTUCTUMYECKUI aHANM3 M aHA/M3 MOTOKOB [aHHbIX.
Llenbto nccnenoBaHmA ABNAETCA BbIABAEHME ONTUMAbHbIX MeTOA0B cbopa M 06paboTKM AaHHbIX
B MeAuUMHEe ANA AaNbHeNWero NpuMeHeHMA NONyYeHHbIX pe3yabTaToB. 3a4a4ei nccnefoBaHmA
Obln0 onpeaeneHne MeTOAOB WM WMHCTPYMeHTOB cbopa OOoNbWMX AaHHbIX ANA  OLEHKM
NPeMMYLLECTB M HeAOoCTaTKa KaXAoro MeToaa B MeAuuMHE U MeAWMUMHCKUX OpraHm3aumax.
OnucaHMe MNONYYEHHbIX Pe3y/nbTaToB A/1A Pa3HbIX MEeToAO0B aHaaM3a M 0bpaboTkM HONbLWKX
[aHHbIX Ana GOpMMPOBaHMA KnacCMPUKaLMM M AydlMX NOAXOA0B, a TaKKe npeacTaBieHune
BO3MOYXHOCTEN N BAPUAHTOB NPUMeEHEHNs 06paboTaHHbIX AaHHbIX B MeAMLMHE.

Kniouyesble cnoBa: meamumHa, Big Data, metoabl cbopa AaaHHbIX, Data mining, malwmnHHoe
obyyeHue.
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Annotation. The article is devoted to the study of the issue of collecting big data and
comparing methods of collection and analysis for several criteria to demonstrate the advantages
or disadvantages of a particular method. The main approaches such as machine learning, Data
mining, statistical analysis and data flow analysis are considered. The aim of the study is to identify
the most optimal methods of data collection and processing in medicine for further application of
the results obtained. The aim of the study was to identify methods and tools for collecting big data
to assess the advantages and disadvantages of each method in medicine and medical
organizations. Description of the results obtained for various methods of analysis and processing
of big data for the formation of classification and best approaches, as well as presentation of the
possibilities and options for the use of processed data in medicine.
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B Hawwm aHM TepMuH Big Data AOCTAaTOYHO NONYAAPEH M U3BECTEH WUMPOKOMY Kpyry Ntoael.
Ho WMeHHO To4HOe onpegeneHve [OAHHOTO TEpPMMHA 3HAKT TOMbKO Te /AU  KTO
HenocpeAcTBEHHO paboTaeT ¢ AaHHbIMKM MAM M3yyaeT ee. Big Data — 3TO TepmuH, KoTOpble
0603HaYaeT OrpomHble 06bEeMbl HECTPYKTYPMPOBAHHbLIX M CTPYKTYPUPOBAHHbLIX [AaHHbIX. Y
HoNbLINX AaHHbIX €CTb KAtOYEBbIE XapakTepucTukm [1] kak 5V:

- O6vem (Volume): Bonblune gaHHble BKAOYAOT B ceba orpoMHble 06bemMbl MHGOPMaLMK,
KOTOpble MOryT A0CTUraTb TepabanToB M netabamToB . ITO MOXET ObITb Kak MCTOpUYECKMe
[aHHble, TaK U AaHHble, NOCTyNatoWMe B peaslbHOM BPEMEHM.

- CKopocTb (Velocity): JaHHble reHepupyroTCA M NOCTYNatoT C BbICOKOM CKOPOCTbtO. [JJaHHble
MOTYT MOCTYNaTb OT CEHCOPOB, COLMANbHbIX CETEN, TPAH3aKLUMOHHbIX CUCTEM U APYTUX MCTOYHUKOB
MNPaKTUYECKN MIHOBEHHO.

- PasHoobpasue (Variety): bonbluve pgaHHble MOTMyT MPUHUMATbL pPas3anyHble GOPMBbI:
CTPYKTYPUPOBaHHbIe (Hanpumep, 6a3bl AaHHbIX), HECTPYKTYPMPOBAHHbIE (TEKCTbI, M300parKeHms,
BMAE0) M NONY CTPYKTYpUpoBaHHbie (Hanpumep, JSON nam XML daitnbl).

- NocToBepHoCTb (Veracity): KauecTBo 1 TOYHOCTb AaHHbIX MOTYT BapblMPOBaTbCA, YTO AeNaeT
HeobXxoAMMbIM GUNLTPALMIO M OYMCTKY AAHHbIX Nepes aHaIM30M.

- LleHHocTb (Value): BaykHO He To/IbKO cobupaTb AaHHblE, HO M M3BNEKATb M3 HUX LEEHHYHO
MHOOPMaUMIO, KOTOpaa MOXKeT OblTb MCNONb30BaHa ANA MNPUHATMA pelleHui, pa3paboTku
cTpateruit n ynydweHuns bGusHec-npoL,eccos.

Ha Tekywmin MOMeHT meaunLMHa 3TO A0CTaTOYHO BONbLIOM UCTOYHMK BONBWNX AaHHbIX, TaK
KaK MAEeT NOCTOAHHOE HAaKOM/JIeHWe OFPOMHOr0O KOAMYecTBa pa3HoobpasHon nHGopmaummn. Takme
Kak nctopun 6onesHen, pesynbTaTbl 1abOPATOPHbLIX aHA/IM30B, PEHTTEHOBCKME U KOMMbIOTEPHbIE
CHUMKM, MPOTOKObl OCMOTPOB, MEAMLIMHCKME KAapTbl, AaHHble OCHALWEeHMA CaMUX OpraHm3aLmm .
T. 4. [2]

Lenbto gaHHOM paboTbl ABAAeTcs 0030p M CpaBHeHWEe MeToaoB cbopa M 0OpaboTKM
6ONbWKX AQHHBIX B MeAUUMHE ANs BO3MOXHOCTU Bblbopa Hanbonee onTMManbHOro MetToaa ANs
[anbHENLWIo NPUMEHEHNA Ha NPaKTUKe . Tak Kak M3yYyeHWe AaHHOM TeMbl M UCCNEeL0BaHMA B
[AHHOM HanpaB/ieHWN NO3BONT CYLLECTBEHHO MNOBANATL HAa KA4eCTBO MeAMUMHbI B LLeIoM. A Tak
e ONTMMM3MPOBATb PaboTy MeAMUMHCKUX YYpEeAeHWI No pa3HbIM MOKasaTenAam Kak
npasuabHOe pacnpeaeneHune DIOAXKETA, YENOBEYECKMX N TEXHUYECKMX PECYPCOB, M MHOTUX APYTX
BHYTPEHHMX 1N BHELWHMX NPOLLECCOB OpraHM3aLmy.

B pamkax mccnenoBaHum Hbiam 0TOOPaHbl M CpaBHEHbI CAeaytolmMe U3BECTHbIE MeToapbl
cbopa AaHHbIX B MeanumHmne(3,5]:

DNEeKTPoHHble meanunHcKue KapTel (Electronic Health Records nam 9MK) — 370 cuctems,
KOTOpble XPaHAT MeAMUMHCKME AaHHble O NauMeHTax B uMdpoBom popmaTe. B HUX coaepKuTca
MHGOpPMaUMs O AMarHo3ax, pesyabTatax 1abopaTopHbIX UCCAeA0BAHNMI, CXEMAX IeYEHNS, a TaKKe
[laHHble O NpMeme NeKapcTB, MICTOPUM ONepPaLMn U NpoYne MeauLMHCKME 3anucK. McnonbaytoTea
TaKMe MHCTPYMEHTbI KaK:

- Epic Systems: OaHa M3 cambIX KPYMHbIX CUCTEM YMPaBAEHUA MEAMUMHCKMMM OAHHBIMM.
Mcnonb3yeTca B 6onbHMLAX A1a cbopa, XpaHEHMA U yNpaBAeHNs MeaNUMHCKMMM 3aNUCAMM .

- Cerner: Mnatdopma anda SMK, npeaocTaBnAoUL@A pelweHna  ANs  31eKTPOHHOro
[OKYMeHTO0H0pOTa M aHaNM3a MeANLMHCKUX AAHHbIX.

- Allscripts: lWnpoko ncnonbsyemas cuctema MK, npegnaratouas Habop pelweHnin ana cbopa
[aHHbIX, aBTOMaTM3aLMM paboumx NPOLLECCOB M aHaM3a MeaMLMHCKMX 3anucei

MNpeumyLiecTsa:
e LleHTpann3oBaHHOE XpaHeHne AaHHbIX.
e JlOCTYNHOCTb A@HHbIX BpayaM M naumeHTam B 1t0bom mecTe 1 B toboe Bpems.
e ObecneyeHmne BbICOKOrO YPOBHA TOYHOCTU MeANLIMHCKON MHGOPMaLMN.

204



«Research Retrieval and Academic Letters» (October 17-18, 2024). Warsaw, Poland

HepocTtaTku:
e BbiCOKaA CTOMMOCTb BHEAPEHMWA U CONPOBOXKAEHMA.
e 3aBUCMMOCTb OT MHPPACTPYKTYpPbI M 6€30MaCHOCTN AAHHbIX.

CeHcopbl M HOCMMbIE YCTPOMCTBA. HoCMMble YCTPOMCTBA, Takne Kak PUTHEC-TPeKepbl, YMHbIe
Yacbl N CEHCOPbI, UICMONb3YIOTCA ANA NOCTOAHHOTO MOHUTOPMHIA COCTOAHMA 3[,0POBbA NALMEHTOB
B peasibHOM BpemMeHn . OHM cobnpatoT gaHHble 0 PU3NYECKON aKTUBHOCTU, CEPAEYHOM PUTME,
apTepuanbHOM AaBfeHUN, YPOBHE caxapa B KPOBWM U APYIrMX NoKasaTtensx (3, 12].

Mcnonb3ytoTca TakMe MHCTPYMEHTbI Kak:
- Fitbit, Apple Watch, Garmin: Hocrmble ycTpolicTBa Ans USMepPEHMA Nyabca, yPOBHS aKTUBHOCTY,
CHa M Apyrnx napameTtpoB. OHWM nepenatoT AaHHble B 00/1aYHble CUCTeMbl AN AaNbHENWero
aHanusa.
- iHealth, Dexcom: MeauuMHCKMe yCTPOMCTBA AN UISMEPEHMA YPOBHSA MTHOKO3bl B KPOBU U APYTMX
KM3HEHHO BaXKHbIX NOKa3aTenen. OHM NPeaoCTaBAAOT AaHHbIe KaK BpayaM, Tak M NaumeHTam ana
MOHWTOPMHIa B peasibHOM BPEMEHMU.
- Medtronic: PazpaboTymk HOCUMbIX MEAMUMHCKMX CEHCOPOB, TaKMX KaK CMCTEMbI MOHUTOPMHIA
FHOKO3bl M Apyrue yCTPOMCTBA A1A NALMEHTOB C XPOHUYECKMMM 3aD0N1eBaHNAMM.

MNpeumyLiecTsa:

e [TOCTOAHHbIN MOHUTOPUHT COCTOAHMA 340P0OBbA NALMEHTOB.

e BO3MOXHOCTb paHHero obHapy»KeHNA KPUTUYECKUX MU3MEHEHMIA B COCTOAHNM 340POBbA.

e ABTOMATM3MpPOBaHHAA Nnepesaya AaHHbIX.
HepocTtaTku:

e OrpaHnyeHHbIN CPOK CNy:KObl BaTapen yCTPOICTB.

e BO3MOXHble OWNOKM M3MEPEHNI U HEMOIHOTA AaHHbIX.

e 3aBUCMMOCTb OT MOCTOAHHOTO NOAK/OYEHMA K CETU.

MeauunHcKkue n3obparkeHma u guarHoctmKa. Clofa OTHOCATCA AaHHble, NOMYYEeHHble Yepes
aHKeTMPOBaHME MNAUMEHTOB WM M3 BHEWHWMX 0a3 JaHHbIX, TaKMX KaK coumManbHble CeTH,
nemorpadumyeckas MHbopmaLMa UM NOTOAHbIE YCN0BMA

MeToabl BWM3yanmsalMu, TakMe KaK KomnbtoTepHas Tomorpadus (KT), MarHUTHO-
pe3oHaHcHaa Tomorpadus (MPT), ynbTpassykoBoe nccnegoBaHme (Y3M) U peHTreH, reHepupytoT
OrpOMHble 06beMbl AaHHbIX, KOTOPble TPebytoT 06pPaboTkn 1 xpaHeHua [12]. 3T n3obparkeHus
MCMNO/b3YIOTCA AN AMATHOCTUKM U NAAaHUPOBAHUA NEYEHUS.

NHCTPYMEHTDI:

- PACS (Picture Archiving and Communication Systems): Cuctembl Ana XpaHeHUa U ynpasaeHus
MeaNLMHCKMMK n3obpaskeHnsamm. PACS nHterpmpoatsl ¢ IMK 1 npeaocTaBaatoT Bpayam A0CTyn
K IMAarHOCTUYECKMM M300parkeHUam.

- DICOM (Digital Imaging and Communications in Medicine): CtaHaapT 414 XpaHeHua 1 nepeaayn
MeANLIMHCKMX U306parkeHUI.

- GE Healthcare, Philips Healthcare: MocTtasuiky obopyaoBaHMa 1 NporpaMmHoro obecneyeHms
ans cbopa v aHanmsa MeauUnMHCKUX M300parkeHni.

Mpenmyliecrsa:

e BO3MOYKHOCTb BU3YaNlbHOM AMATHOCTUKM U NAAHUPOBAHUA NEYEHNS.

e TOYHblE JaHHble A8 aHaIM3a U UCCAea0BaHNsA 3a001eBaHNNA.

e BbicoKkMe TpeboBaHMSA K BbIYMCAUTENBHBIM pecypcam Ans 06paboTkM AaHHbIX

HepocTtaTku:

e HeobxoamMmocTb B 601bLIOM 06beME XPaHUANLL, A1A N30DpaskeHN .

A TaK¥Ke MHOOPMALMOHHbIE CUCTEMbI BHYTPEHHErO y4eTa 1 BeAeHMA paboTbl MeaAMLMHCKON
opraHu3auum Kak BambooHR, Workday, SAP SuccessFactors W.7.4,.
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[na Havyano 6bin BbINONHEH CPAaBHUTENbHbINM aHaNM3 MHCTPYMEHTOB cbopa AaHHbIX 6ONbLLMX
MO HECKO/IbKMM MapameTpam Kak:

- Tun: ONKCbIBAET, K KAKOMY KNaccy NPUHAONEKUT MHCTPYMEHT.

- MeTopa xpaHeHus: ONUcbIBaeT, KaK AaHHble XPAHATCA B MHCTPYMEHTE.

- MeTozn 06paboTkuM: YKa3biBaeT, Kak ocyLLecTBadeTcs 0bpaboTka AaHHbIX.

- OCHOBHble NpUMeHeHMA: MprMepbl 33434, A1 KOTOPbIX MCMOb3YETC MHCTPYMEHT.

- CNno)HOCTb MCMNOAb30BaHUA: OLLeHKa CZIOXKHOCTM  OoCBOeEHMA W MCNOJZIb30BaAHWUA
MHCTPYMEHTa
Tabnunua 1. CpaBHUTENbHBIA aHANN3 UHCTPYMEHTOB cHOpa AaHHbIX
CnoxHocTb
MeTop, OCHOBHbIE
UHCTpyMmeHT | Tun MeTon XxpaHeHUA MUCNONb30BaHU
o06paboTku NPUMEHEeHUA q
Apache . PacnpeaeneHHoe ObpaboTka 6onblunx
P PpelnmBopK pea MapReduce P CpepHan
Hadoop xpaHeHue (HDFS) 06BbEMOB AaHHbIX
Apache Vir-memopu AHanns B peanbHOM
P Mnatpopma In-memory + HDFS | (MapReduce, P Bbicokas
Spark BpemeHu, ETL
sal)
Mnatdopma Het .
Apache op . MoTokoBasn ObpaboTtka cobbITUN,
NOTOKOBOM cneumduryeckoro CpenHns
Kafka 0bpaboTka MHTErpaums AaHHbIX
nepenayu XpaHeHus
Elasticsearc [MownckoBas Mowck n | AHannM3 Nnoros, MoucK
NHaekcauma CpeaHas
h cuctema aHaNUTUKA no TeKCTy
OKYMEHTHO- 3anpocbl  Ha | MMbkue cXembl
NoSQL 6a3a Aoy P
MongoDB AHHBIX OPUEHTMPOBAHHO | OCHOBe AaHHbIX, NPUIOXKeHNa | Hn3kaa
& e [OKYMEHTOB B pea/ibHOM BpeMeHU
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MNnatdopma
. . PacnpepneneHHoe MoTokoBasn PeanbHoe Bpems,
Apache Flink | noTokoso Bbicokasn
XpaHeHue obpaboTka aHaN3 AaHHbIX
06paboTku
Google O61a4HbIN O6nayHoe XpaHeHWe © aHanus
. SQL-3anpochl Hun3kasn
BigQuery cepBuC XpaHeHue 60MbLINMX AaHHbIX
. PasHble
Microsoft . XpaHeHne
O6nauHbIN ObnayHoe MeToAbl
Azure Data HeCTpyKTypupoBaHHbl | CpeaHan
cepBuc XpaHeHue (Hadoop,
Lake X A@HHbIX
Spark)
HeTt MHTepakTMBHbIE
NHCTpymeHT Busyanumsaum
Tableau cneumnduyeckoro oT4YeThl, 6usHec- | Huskan
BM3yanumsaumm A AaHHbIX
XpaHeHus aHaNNTUKa
MHCTpYMeEHT HeTt
- MoTokoBasn AsBTOMaTM3aUMA
Apache NiFi | aBTomatmsaum | cneuuduyeckoro CpenHns
obpaboTka NMOTOKOB AaHHbIX
7z XpaHeHus

JaHHaa Tabamua NOMOXKET Jiydlle NOHATb KaKoM MHCTPYMEHT Bosblie BCero noaonaeT ans
cbopa AaHHbIX B 3aBUCUMOCTM OT LiefIel U BO3MOMXKHOCTEN Ye/I0BEKA MM OpraHuM3aumm.

Mocne npoBeaeHns cbopa AaHHbIX TpebyeTca NpoBeAeHNA aHann3a n 06paboTKM HONbLLMX
[aHHbIX TPEeObYIOLWMX MCNONb30BAHNSA CAOXKHbIX aNrOPUTMOB, KOTOpPble CnocobHbl paboTaTtb C
OrPOMHbIMW 0bbemamn  MHbOpMaumn. [Ns NpPoBeAEeHWMA CPaBHUTENbHOTO aHanmsa Obian
0TOb6paHbl HECKONBKO METOA0B M YC/I0BHbIE MapameTpbl N0 06bemy 06pabaTbiBaEMbIX AaHHbIX.

OTobpaHHbI cheayowme MetToabl 06paboTKM cOBPaHHbIX BONLLINX AAHHbIX:

MalwunHHoe obyyeHue: ANropUTMbl MaLIMHHOIO OOy4YeHMs, TakMe Kak HEeMPOHHble CeTu,
[epeBba pelleHni, akTMBHO MCMNONb3YHTCA ANA NpeacKa3aHMAa 3aKOHOMEPHOCTEM M yCNoBUK
BbIMONHEHWM ONpeaeneHHbIX TpeboBaHMM Npu aHanmM3e 6oNbLIOro 06bema UCTOPUYECKMX AaHHbIX
(2, 11].

AHanM3 NOTOKOB AaHHbIX: B Tex cayyanx, Koraa AaHHble NOCTYNatoT B PeXUME PeasibHOro
BpEMEHM (Hanpmumep, C HOCMMbIX YCTPOMCTB), BaXKeH NOTOKOBbIM aHa/M3. ITO NO3BOAET CPA3Y Ke
BbIABAATb KPUTUYECKME COCTOAHMA NaLMeEHTa 1 NPMHUMATb Heobxoanmble mepsl 3, 5].

PacnpeneneHHble cucTembl: TexHonormm, Takme Kak Apache Hadoop u Apache Spark,
obecneymBatoT 06paboTKy HO/bLIMX 06 BEMOB AAHHbIX 33 KOPOTKMIA MPOMEKYTOK BpeMeHU. ITn
CUCTEMbI NOAAEPKMBAIOT  MNapannenbHyto  06paboTKy  AaHHbIX,  4YTO  MOBbIIAET
Npon3BOAMTENBHOCTb M MacLITabupyemocTb aHanmnsa [6].
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Knaccuueckasa ctaTucTmKka: TpaaMUMOHHBIM METOZ aHaAn3a AaHHbIX, KOTOPbIM OCHOBAH Ha
NPUMEHEHUN  MaTeMaTUYeCKMX WM CTAaTUCTUYECKMX  MEeTOAOB  BbIABMEHMA  Pa3HbIX
3aKoHOMepHOoCTen. YAobHa A1a NPUMEHEHNS NPU OTHOCUTENLHO HebONbLINX 06bemMax AaHHbIX
NAN KaKnMX MMB0O orpaHnUYeHmnin No cTaHAapTaM MeANLMHCKUX nccaeaoBaHmm [4].

Data Mining: [lpouecc WMHTeNNeKTyaNbHOrO MOWCKA, aHaNW3 U K3BNEYEHUA MONE3HON
nHbopmaLmnm n3 60abLINX M 0ObIMHO Pa3HOPOAHbLIX HAB6OPOB AaHHbIX. JlaHHbIM METOA BK/OYAET B
cebsa A0CTaTOYHO OBWMPHLIN 06bem 06pPaboTKM AaHHbIX KaKk KaacTepusaums, Kaaccudpukaums,
NOCTPOEHME acCoLMATUBHbIX NPABUA UK aHaNM3 aHomanui [14, 7].

AHanm3 6biN BbINO/IHEH MO YKa3aHHbIM HMXKE MapaMeTpam:

Tun aaHHbIX: [JaHHble , KOTopble 06pabaTbiBatOTCA C MOMOLLBIO BbIOPAHHOIO MeToAa , TakMe KaK
3N1EKTPOHHbIE MeAMLUMHCKME KapTbl (OMK), AaHHble ¢ ceHCOpOB, N1abopaTopHble aHaNM3bl U T.4,
O6bemM faHHbIX: MpMMepHbIn 06bemM AaHHbIX, KOTopble 0H6pabaTbiBatOTCA B pamKax OAHOMO
3KCNeprMeHTa/NPoBEPKM UM OAHOTO MEANLMHCKOTO YYpPEeKAeHMS.

CkopocTb 06paboTku: MprumepHoe Bpema, Heobxoanumoe ana 0bpaboTKM AaHHbIX, BKAOYAA 3Tan
obyyeHuna moaenen, ecam aTo MeTo, MallMHHOTO 0byYeHus.

TouHocTb: OueHKa TOYHOCTM aHaM3a C UCNOb30BaHWEM ONPeLeNeHHOro MeToaa.

MoTtpebneHne pecypcoBs: Pecypcobl, KoTopble TpebytoTca ans 06paboTKM AaHHbIX, TaKMe Kak
BbIYMCAUTENBbHbBIE MOLLHOCTM MU MaMATb.

Mo pe3ynbTaTam NPOBEAEHHOrO CPaBHUTENLHOTO aHaM3a NoyyYeHa caeayowan Tabamua:

Tabnunua 2. CpaBHUTENbHbIN aHa N3 MeToa0B 06paboTKn

CKopocTb
O6bem MotpebnenHne
MeTon aHanmsa Tvn AaHHbIX obpabot | ToyHoOCTb MpnmeyaHua
DaHHbIX pecypcos
KM
Heobxoammbl
[OaHHble 3MK, 1-2 yvaca MOLLHble
n3obparkeHuns (obyyeHn BbIYMC/IUTESIbHbIE
MalmHHoe o
(KT, MPT), | 10 Tb e), 10-15 | 95-98% Bbicokoe pecypchbl ona
obyuyeHue
nabopaTopHble MWH 06paboTKM n
aHann3bl (aHanus) obyueHnn
mozenemn
Xopowo noaxoaut
[aHHble oT P AXOA
B ONA MOHUTOPUHTa
CEHCOpPOB,
AHanus  NOTOKOB 500 I B | peasnbHo o COCTOAHMA
MOHUTOPOB 90-93% CpenHee
LAHHbIX CYTKM M nauueHTos B
XU3HEHHbIX
. BPEMEHMU peanbHOM
nokasaTtenem
BPEMEHMU
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Xopowo
PasHopoaHblie macwTabupyeTtcs
AaHHble: 3MK, 9.4 yaca ans OoNbLWNX
PacnpepeneHHble aemorpaduyec (06pabor 006bEMOB [IaHHbIX,
cuctembl (Hadoop, | kne  gaHHble, | 50 Tb ‘s P 85-90% Bbicokoe HO TpebyeT
Spark) BHeLUHWe CNOMKHOM
NAHHbIX) .
NCTOYHUKM HACTPOMKM n
OAHHbIX KOHOUIYPMPOBaHM
A
MpocTtoi n
TPaANLMOHHbIN
MeTo4, HO  He
aHHble n3 NoAXOAUT AaHHbIN
Knaccunyeckan A 30 MUH - 0 AXOLNT A
CTATUCTHKA OMK, onpocbl | 5Tb 1 yac 80-85% Hun3koe MeToL, He
naumMeHToB noaxoamT ona
paboTbl c
6onbwnMmmn
OaHHbIMMK
Xopowo ana
MoucKka  CKPbITbIX
naTrepHoB n
Data mining SMK, p[aHHble Koppenaummn,
obcnenoBaHuin TpebyeT
(MHTENnNneKTyanbHbI A "1 20Tb 1-2vaca | 90-92% CpenHee peby
. nabopaTopHble KOMBMHaUMK n
" aHanu3 JaHHbIX) N
pes3ynbTaThbl npasuabHOM
HaACTPOMKM
anropuTMoB
B3aMMOAENCTBUA

TaK ke MOMKHO AOMNOMHUTENbHO OTMETUTL OCOBEHHOCTI YKa3aHHbIX Bbllle METOA0B:
MeToaam MaWWHHOTO ODYYEHUA HYKHO NpeaBapuTesbHOe 0DyYeHWA MOAEeNel, U4TO MOMKET
3aHATb CYLLLECTBEHHOE BPEMS M PeCcypCbl, HO OHM MOKA3bIBAOT BbICOKY TOYHOCTb aHaM3a.
AHann3 NOTOKOB AaHHbIX yaobeH ANS AaHHbIX B PeasibHOM BPEMEHM, TaKMX KaK SKMU3HEHHble
NnoKasaTenn NauneHToB, HO MOryT NoTpeboBaTh MOCTOAHHOIO MNOAKAOYEHUS K CeTU.
PacnpeneneHHble cucTeMbl, Takue Kak Hadoop u Spark, 3TO MolUHbIe WMHCTPYMEHTbl A/A
006paboTkM B0/blUMX 0O6bEMOB AaHHbIX, HO OHM CAOMKHbI B HACTPOMKe M TPebytoT HOoAbLINX
BbIUYMCINTE/IbHbIX PECYPCOB M anmnapaTHbIX PECYPCOB.

TakMum 06pa3om, ykasaHHaA Bbile Tabauua nNpeacTaBAseT CPaBHUTE/bHbIA aHaAn3 U
nomoraeT BbIbpaTb Hanboee NoAXoAALLMIA MeTOA, B 3aBMCMMOCTM OT AIOCTYMHbIX PECypCoB M T1Ma
[aHHbIX. ONTUMM3aLMA PaboTbl MEAULIMHCKMX YUPEKAEHMI C UCNONb30BaHMeM cbopa 1 aHanmn3a
60/bLWNX AaHHbIX MOXET 3HAYMUTENBHO MOBbICUTL IPPEKTUBHOCTbL M KaYeCTBO NPeAoCTaBASEMbIX
ycayr. K npumepy, MOXHO NEpeynucinTb Hanmbosiee BarKHble HamnpaBAeHWUA A18 NPUMEHEeHUS
NoNy4YeHHbIX 06paboTaHHbIX AAHHbIX:

YnpaBneHne u KOHTPO/Ib Harpy3ku: AHann3 AaHHbIX O MOCELIaeMOCTN NaLMEHTOB yUpeaAeHNs
MM KOHKPETHOro CreuuanncTa, a TaKKe, MOTOKoB obpalleHuii no3sosisaeT ONTMMMUM3NPOBaATb
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rpadumkm paboTbl OpraHM3aumMmM M NepcoHana, NPaBWIbHO PacnpesennTb Pecypcbl, MPOBEPUTH
Ha/ZIM4YMe HyKHbIX MeAMKAMEHTOB 1 APYrMX CPeACTB.

MporHo3mpoBaHue 3abonesaHn M aANUAEMUONOTMYECKOM CUTYaLMK: ANTOPUTMbI MALWMHHOTO
obyyeHmnAa MoryT aHanmM3nMpoBaTb 6osblive 06beMbl AAHHbIX W BbIABAATb 3aKOHOMEPHOCTU U
daKkTopbl PUCKa, YTO NOMOraeT B paHHeM 0OHapPyKeHUW He TONbKO B pamKkax 0bLen CTaTUCTUKM
3anMcaHHbiXx HonesHen, HO M NpU  HEeoOXOAMMOCTM TOYEYHO MO  KaxKAOMYy MNauneHTy
WHOMBWAYANbHO, CPAaBHMB M CBEPUB UCTOPUYECKME AaHHbIE Pe3y/bTaToOB aHaAMN3a.

YnpasneHue 34paBoOXpaHeHUeM: AHaAM3 AaHHbIX Ha YPOBHE BCEro pernoHa Anda BbiABAeHME
TEKyLLeM COCTOSHMA 3[0POBbA HACENEHWA PEervoHa M TeHAeHUMM B 340poBbe. YTO MO3BOAUT
b6onee 3pPEKTMBHO NAAHNPOBATL MEPONPUATMA MO NPOGUNAKTUKM U pa3paboTke MeanLMHCKMX
nporpamm.

MeLMUMHCKME UccnenoBaHUAa M paspaboTka nekapcTB: AHann3 6onbWMX AaHHbIX MOMOXKET
YCKOPUTb MPOLECC MNPOBEAEHUA KAMHWYECKMX WCMbITaHWI, MO03BOMAA ObicTpee HaxoamuTb
noaxoAsuimMe rpynnbl naumMeHToB. Kpome Toro, MOXKHO YCKOPUTb aHaIM3 MOYYEHHbIX Pe3y/1bTaToB
9KCMEPUMEHTOB A5 onpeaeneHna NpaBuIbHOrO HanpaseHWs B UCCAeA0BaHNAX 3GPEKTUBHOCTM
NeKapCTBEHHbIX CPEACTB.

MooaepXKa KAMHUYECKUX PELLeHMM: MCnonb3oBaHWE aHANUTUYECKUX MUHCTPYMEHTOB A/A
NOAAEPMKKN Bpavein npu NPUHATUM pelleHnit Ha ocHOBe 06pPaboTKM BONbLUMX AAHHBIX, MO3BONUT
YMEHbLMTb KOIMYECTBO OWNOOK, CBA3AHHbIX C YENOBEYECKUM GaKTOPOM.

Ecan noaBoAUTb UTOMM, MOXKHO CKasaTb, YTO MCCNeLOBaHME B 3TOM HaMNpaBAeHUM OYeHb
BaXKHbl M aKTya/lbHble B Halle BpemA. XOTA TeKyllee CpaBHeHMe W aHa/M3 OMUCaHbl B CTaTbe
MOBEPXHOCTHO, TaK KaK Kaxkablh meToa cbopa AaHHbIX U aHanm3a TpebyeT bonee obwmpHOro m
[eTaNbHOrO MCCNeaoBaHWA, HO B ODOWMX YepTax PaCcKpPbIBAET M OMUCbIBAET NPeMMyLLecTBa Uan
HeAOCTaTKM ANA BO3MOMHOCTWM BblOOpa MPUMEHEHMA B MNpPaKTUYecKux uenax. PasHoobpasue
METOZ0B U WHCTPYMEHTOB ANA cbopa AaHHbIX B MeauuMHe NpefoCTaBAAT WWPOKKU Bblbop
BO3MOXHOCTEN ANA ONTUMM3aUMM PaboTbl MEAMLIMHCKUX YYPEKAEHUIM U yaydlWeHMa KayecTBa
MeAVUMHbl B UenoM. Tak e ANA MaKCMManbHoW 3bdeKkTMBHOM OyaeT npasBu/bHbIM
KOMBUHMPOBAHME HECKO/IbKMX MeToa0B cbopa 1 06paboTkM AaHHbIX. TaknMm 06pa3om xoTenoch
Obl OTMETUTb, YTO Hambonee MONYNAPHBIMW M ONTUMANbHBIMU WHCTPYMEHTaMK ana cbopa wm
pPaboTbl ¢ BOMbWMMM AAHHBIMKU ABAAIOTCA peweHns Apache Hadoop u Apache Spark, Tak Kak
npeacTaBnaoT coboi Habop MHPPACTPYKTYPHbLIX MPOTrPaMMHbIX YTUUT N KOMIMOHEHTOB, KOTOPbIE
06/120at0T  OrPOMHbIM  Pa3HOOOpPa3MeEM WCMOAb3YEMbIX WHCTPYMEHTOB, XOTA W TpebytoT
[0CTATOYHbIX annapaTHbIX PecypcoB. YTo KacaeTcA 06paboTKM 1 aHann3a AaHHbIX, MOXHO OTAATb
npegnoyteHne MawnHHOMY 0bydeHuto 1 Data mining, Tak Kak B HUX MCMOJIb3YIOTCA arOPUTMbI U
pas3iMyHble MeToAdpl Aas npeobpas3oBaHunsa BoONbLIMX HABOPOB AaHHbLIX, KaKk Kaaccudukaums,
npaBmaa accoumaumm, AepeBbA peweHuin, NPeanKTUBHbIM aHanmns. [daHHble MeToAbl aHaNM3a,
Hanbonee noaxoasauime npu pabote M NONyYeHMM NONE3HbIX AaHHbIX C Big Data B meamumHe u
MeNUMHCKMX OpraHM3aumax.
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Annotation: This work highlights modern approaches to the study of quality of life in
palliative oncology. The basic principles for assessing clinical symptoms in cancer patients with
advanced forms of malignant tumors and their impact on the quality of life of these patients are
presented. Aspects of studying quality of life in clinical research and clinical practice are described.
It has been shown that the method of assessing the quality of life, being a simple and reliable way
to determine the impact of the disease on the patient’s condition, can increase the effectiveness
of palliative treatment.

Key words: palliative oncology, quality of life, questionnaire.

Palliative medicine is a system of comprehensive care for incurable patients, the main goal
of which is to achieve the best quality of life for patients, control pain and other symptoms that
aggravate their condition, as well as solve psychological and social problems. Dynamic monitoring
of quality of life allows for full monitoring of the condition of an oncology patient and adequate
correction of symptomatic and supportive therapy programs [1,2].

Today, the problem of high morbidity and mortality from cancer is a worldwide problem. At
the same time, it is known that the main burden of therapeutic and moral responsibility for
patients with advanced forms of malignant neoplasms, who make up clinical group IV and for
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whom only supportive (palliative) treatment is carried out primarily at diagnosis or in the process
of treatment as the disease progresses, lies with district oncologists, general practitioners, general
practitioners at local clinics and doctors at palliative care centers (hospice). At the same time, it is
often difficult to adequately assess the patient’s true condition, which is associated with many
objective and subjective factors (such as, for example, individual pain threshold, etc.).

The characteristics and degree of influence of various symptoms on the quality of life in
modern palliative care practice are based on the patient’s perception and are carried out using
special tools. The main requirements for questionnaires used in palliative medicine are fully
applicable to questionnaires for assessing symptoms. At the same time, accurate assessment and
measurement of symptom intensity in clinical trials allows us to study the mechanisms of symptom
formation and compare the effectiveness of treatment methods. Assessment of quality of life is
widely used in clinical practice, because here, as in clinical studies, an accurate and adequate
assessment of the patient’s condition, his response to treatment, palliative care programs and
symptomatic therapy is necessary. In clinical practice, this method makes it possible to monitor
the dynamics of symptoms, investigate the cause and mechanisms of their occurrence, develop
an adequate treatment plan, and also determine the effectiveness of the treatment measures
taken. Symptom assessment tools include both questionnaires for assessing individual and main
symptoms, and single scales (verbal rating scales, visual analogue and digital rating scales). The
most commonly used symptom assessment questionnaire in palliative care is the Edmonton
Symptom Assessment System - ESAS, which allows assessing the manifestation of 9 leading
symptoms found in cancer patients: fatigue, pain, nausea, depression, anxiety, loss of appetite,
drowsiness, shortness of breath and general impairment. well-being [3,4].

Assessing quality of life in palliative medicine in general and in palliative oncology in
particular has its own characteristics. First of all, this concerns the choice of an instrument for
assessing quality of life. Such questionnaires are developed taking into account the following
characteristics: the presence of problems associated with the symptoms of the disease, the
characteristics of the physical and psychological status of patients and the patients’ limited ability
to concentrate. In this regard, tools for assessing quality of life in palliative medicine should be
simple, concise and easy to fill out. The patient fills out the questionnaire himself (self-assessment)
and only if this is not possible - with the help of relatives or medical personnel (proxy assessment).
But it must be taken into account that the latter option for assessing symptoms has low reliability.
The most common and frequently used questionnaires in palliative oncology include the EORTC
QLQ-C15-PAL (European Organization for Research and Treatment of Cancer Palliative Care
Questionnaire) [5,6] and FACT (Functional Assessment of Cancer Therapy) [7,8].

The great potential of the method for assessing the quality of life lies both in determining
the severity of pathological symptoms and in the method of individual monitoring of the condition
of an oncological patient (assessment of the overall quality of life and various functional indicators
over a long period of observation). At the same time, the basic principles for assessing leading
symptoms are as follows: 1) assessment of the symptom(s) obtained with the help of the patient;
2) use of special tools for assessing symptoms (scales and questionnaires); 3) assessment of the
symptom(s) over time; 4) documenting all stages of symptom assessment.

The method of assessing the quality of life in clinical practice allows for timely correction of
palliative treatment in order to increase its effectiveness, thereby ensuring adequate
psychological and social assistance and the highest possible level of quality of life for the doomed
patient during the entire observation period.

It should be especially noted that quality of life indicators have independent prognostic
significance in determining the possible response to palliative treatment and patient survival.
There is indicative data on the relationship between quality of life and survival of cancer patients.
At the same time, it has been proven that high quality of life indicators lead to improved survival
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rates for cancer patients who undergo maintenance therapy. The resulting quality of life indicators
can be used to determine an individual prognosis for a particular patient for various nosological
forms of malignant tumors. When developing rehabilitation programs for psychological and social
support, the parameters of the quality of life of cancer patients must be taken into account.
Thus, assessing quality of life in palliative oncology is a simple and reliable method for
determining the impact of the disease on the patient’s condition, including his physical,
psychological and emotional status. This comprehensive approach to assessing the patient’s
condition makes it possible to develop individual palliative care programs that make it possible to
maximally cover the required amount of medical and social support for each patient with cancer.
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Abstract

CRISPR has revolutionized genome editing with an unprecedentedly high degree of accuracy in
making changes in DNA sequences. However, this big leap forward comes with equally big and
complex ethical questions that need to be closely examined. This article examines the ethical
implications of CRISPR-mediated genome editing, focusing on issues such as human germline
alteration, potential off-target effects, and societal implications of genetic enhancement. It
balances scientific advance with moral responsibility as part of the regulatory framework in
medicine, agriculture, and environmental care. Furthermore, public discourse regarding CRISPR
technology is mentioned. In addition to the promises, this study raises urgent needs for
international consensus regarding ethical guidelines that can ensure responsible and equitable use
of CRISPR technology in the 21st century.

Keywords: genome, DNA, genetic enhancement, medicine, CRISPR

Introduction

CRISPR stands for Clustered Regularly Interspaced Short Palindromic Repeats-a revolutionary
technology in genetic studies. This technology has brought a sea change in the way researchers
undertake genome editing because it enables modifications in DNA sequences with
unprecedented precision and success. The backbone of this technology is derived from an innate
defense mechanism in bacteria, which researchers have modified into a formidable tool for gene
manipulation. Using this technology, researchers are now capable of editing the genome of life
forms in various ways that would have otherwise been unimaginable, thus opening up a whole
new era in biotechnology.

CRISPR is a genetic modification technology derived from a defense mechanism that allows
bacteria to protect themselves against viral infection. When a virus infects a bacterium, the
bacterium captures a small piece of the viral DNA and adds it to its own genome as a CRISPR
sequence. It serves as a memory bank that allows the bacterium to detect and neutralize the same
virus in future attacks. When the virus re-emerges, the bacterium manufactures RNA segments
that match the stored viral DNA; these guide a specialized enzyme called Cas9 to the virus. Cas9
works like molecular scissors, severing the viral DNA and neutralizing the threat [4, p.677].

It is a system that has been adapted by researchers to target and edit specific genes in a wide
variety of genomes. Scientists are able to program Cas9 to cut and edit all but the most stubborn
genes by designing guide RNAs that match the sequence of target DNA, allowing for specified
changes. After cutting the DNA, scientists are allowed to delete, insert, or repair genes; hence,
traits of organisms are manipulated.

CRISPR technology has opened up a host of possibilities in every field. In medicine, it is
especially praised for the use in treating genetic diseases: the ability to correct mutations at the
very DNA level. Diseases such as cystic fibrosis, sickle cell anemia, muscular dystrophy, and other
specific gene-mutation causative diseases may be treatable and even become curable with
treatments using CRISPR. Further research is being conducted into the use of CRISPR as a
treatment methodology for cancer; this would alter the immune cells to seek out and destroy
cancerous ones more effectively.
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In agriculture, the CRISPR technology develops genetically modified organisms that possess
superior qualities regarding disease, pest, and environmental stress resistance. For instance, a few
scientists have applied CRISPR to develop crops that boast better nutritional value; a good example
is the development of rice enriched with Vitamin A. This technological advancement has,
therefore, been instrumental in realizing changes faster and more accurately compared to
conventional breeding techniques, hence an important tool in food security amidst a changing
climate.

Applications of CRISPR in environmental science are gradually increasing, especially regarding
its potential use in conservation. The current study assesses the prospect of putting CRISPR into
practice in order to control the populations of invasive species, enhance the adaptiveness of
threatened species, and even eradicate vectors that spread diseases, such as mosquitoes
responsible for malaria and other infectious diseases. It could, therefore, through genetic
modification, minimize the populations or make them unable to carry on the diseases.

The potential of CRISPR technology is immense and revolutionary. It is outstanding, particularly
for treating and curing hereditary disorders by directly changing and correcting faulty genes. This
could even facilitate access to life-saving treatments for millions around the world who are
suffering due to genetic ailments. Moreover, CRISPR allows for the creation of crops that would
be able to handle diseases season after season, thereby improving food security with a lesser
reliance on harmful pesticides [2, p.1520].

Other applications of CRISPR include biotechnological developments. In research, such
precision in modifying genes accelerates the study of gene functions and disease mechanisms that
could lead to the discovery of new drugs and ways of treatment. As this technology is continuously
improved, the possibilities for innovation appear endless, hence offering hope for leaps in health,
agriculture, and environmental sustainability.

The advent of CRISPR technology represents a great stride taken in the field of genome editing.
Its precise and versatile mechanism has allowed revolutionary uses in the fields of medicine,
agriculture, and environmental science, holding out promises of immense benefits pertaining to
human health, food security, and ecosystem maintenance. However, while the technology is still
evolving, a consideration of the ethical impact of its use becomes most compelling.

Diagram 1. Ethical Concerns and Risks of CRISPR Genome Editing
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Ethical Concerns and Risks of CRISPR Technology

As CRISPR technology progresses in the world of genome editing, ethical dilemmas and
associated risks evolve in like manner. While the potential benefits for CRISPR are great in
medicine and agriculture, among other areas, the ability to change the DNA of living organisms
raises critical moral and societal questions. Key ethical issues include human germline editing, the
balance between genetic enhancement and therapy, the risks of unintended consequences, and
concerns about equity and accessibility. Addressing these concerns is paramount to assure that
the use of CRISPR technology will be responsible and ethical [5, p.17].

One of the more contentious aspects of CRISPR technology relates to its potential use in
human germline editing, by which genetic changes in human embryos could be passed on to future
generations. While conceptually it might one day provide the possibility of preventing the passing
on of serious genetic disorders, the technique raises serious ethical concerns. Critics argue that
altering the human germline could lead to unforeseen health consequences, since our
understanding of the human genome is still incomplete. Changes in a single gene can have
snowballing effects, potentially creating new problems in the human gene pool. There is also
concern about the long-term social and ethical implications of making permanent changes to
human DNA. Certain individuals contend that modifying the genetic material of subsequent
generations transgresses an ethical boundary, as it entails making choices for individuals yet to be
conceived, devoid of their consent.

A major ethical consideration is distinguishing between the use of CRISPR technology for
therapeutic purposes, such as correcting mutations causing diseases, and for genetic
enhancement. Although many are calling for the use of CRISPR to treat serious genetic conditions,
the possibility that the technology might be used for nontherapeutic purposes raises concerns
about the creation of "designer babies." Some fear that if parents can choose their children's traits
through genetics, the era of genetic enhancements would contribute to increased social
inequality. Such practices may lead to a societal setup where only the very rich can enhance their
offspring, leading to a genetic aristocracy and increased inequalities in society. The ethical debate
in respect of enhancement largely centers on the central question of whether genome editing is
strictly to be applied for therapeutic purposes or could be permitted to extend more widely,
despite the probability of increasing social injustices.
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Table 1. Ethical Dilemmas and Possible Hazards with CRISPR Technology

Ethical
Concern Description Key Risks
Irreversible changes to the human gene pool.
Human Editing the genes of Unforeseen health consequences for future
Germline human embryos, with generations.
Editing changes that can be Ethical concerns about making genetic decisions
inherited by future for individuals who cannot consent (future
generations. generations).
Genetic Distinguishing between | Creation of "designer babies" with enhanced traits.
Enhanceme using CRISPR for Exacerbation of social inequalities due to access to
ntvs therapeutic purposes genetic enhancements.
Therapy (correcting diseases) and
for genetic Ethical concerns over modifying humans for non-
enhancements. medical reasons.
Off-target The possibility of Unintended mutations that could lead to new
Effects and unintended changes to diseases.
Unintended the genome, where Increased risk of cancer or other genetic disorders.
Consequenc CRISPR edits occur in
es areas not intended, Scientific uncertainty about long-term effects of
potentially causing harm. | unintended changes.
Concerns about the Widening the gap between wealthy and poor
availability of CRISPR populations.
technology, especially in | Limited access to life-saving treatments in
Equity and | developing countries, and | developing countries.
Accessibility | the potential for creating
a genetic divide between
those who can afford it | Commercial focus on profitable enhancements
and those who cannot. over addressing rare or less lucrative diseases.

Off-target Effects and Unintended Consequences

While CRISPR technology is hailed as precise, it is not without its risks. One major concern is
the occurrence of off-target effects, which are unintended changes to genetic sequences that
occur in parts of the genome other than those targeted. These unintended mutations have the
potential to cause unforeseeable and even harmful consequences, such as new diseases or an
increased cancer risk. The scientific community is continuing to work out improvements in the
precision and safety of CRISPR. However, until the risks are fully understood and appropriate
precautions taken, there is a strong argument for caution with regard to this technology,
particularly as it applies to humans [1, p.310].

An added ethical consideration relates to issues of equity and access. Like many cutting-edge
technologies, there is a concern that access to CRISPR-based treatments and enhancements will
be limited to those who have the money to pay for them, thereby creating a privileged class of the
genetically superior and those who are not. In poor countries with strapped healthcare resources
to begin with, access to gene editing technologies could be even more restricted, and might
actually widen global disparities in health outcomes. Furthermore, private enterprise
commercialization of the technology will lead to a focus on financially rewarding applications, such
as cosmetic enhancements, rather than investing in treatments for rare diseases affecting only a
small portion of the population. It is important to ensure that access to CRISPR technology is
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available on fair terms to avoid exacerbation of existing disparities and allow benefits of the
technology to spread throughout the society.

Where there is great potential with CRISPR technology, it also brings about a host of different
ethical problems and risks. These include the issue of human germline editing, the use of CRISPR
for enhancement purposes, the possibility of unintended effects, and issues regarding fairness and
access-all mandating cautious discussion and regulation. While technological innovations continue
to unfold, sustained dialogue among the scientific community, policy makers, and society is a
necessary pre-requisite for ensuring that this technology will be used responsibly and for the
benefit of all humanity.

Regulatory Frameworks and Global Ethical Discourse

The rapid development of CRISPR technology, a powerful tool for genome editing, has raised
serious regulatory and ethical considerations worldwide. The controversial powers of CRISPR raise
urgent questions regarding safety, ethical consequences, and the future of research into genetics
3, p.89].

Various countries have implemented different regulatory frameworks to address the
implications brought about by CRISPR technology. In the US, the FDA regulates genetic changes
intended for human use, which must undergo rigorous safety tests before approval for clinical
trials can be recommended. The US has taken a conservative approach to germline editing-those
that affect future generations-and thus has no current approvals of this type of procedure. In a
similar vein, the European Union's regulatory regime is characterized by strict requirements, in
particular under the EU Directive relating to the deliberate release of GMOs, which also proscribes
germline alteration due to ethical considerations.

In contrast, nations such as China have undergone an accelerated advancement in CRISPR
research; however, this has resulted in global examination in the aftermath of notable events like
the declaration of gene-edited infants in 2018. This occurrence revealed the shortcomings of
current regulatory frameworks and underscored the imperative for enhanced ethical supervision.
Global organizations such as the World Health Organization and the International Society for Stem
Cell Research have called for the establishment of international standards with the purpose of
ensuring safety and ethical adherence, and have urged formulating rules that avoid misuse but
promote responsible research.

The Role of Public Discourse

Public discourse will shape the ethical frame for CRISPR technology. Engaging the public in
discussions about the ethical implications of gene editing fosters transparency and inclusivity,
enabling a broader societal dialogue on the potential benefits and risks. Scientists, policymakers,
and ethicists should work together to establish opportunities for public engagement, giving voice
to a variety of perspectives. Second, public discourse shapes regulatory frameworks through the
process of stakeholder accountability. When there is public engagement with CRISPR, it helps
ensure that policy reflects societal values and a number of ethical considerations. This model
furthers a sense of shared responsibility among scientists, ethicists, and the public, promoting an
environment where ethical consideration is at the forefront along with scientific innovation [6,
p.743].

Given that this technology knows no borders, there is also an increasing demand from more
and more countries for a common ground with regard to ethical standards and guidelines. While
countries have come up with their respective guidelines on such aspects, these are often non-
standardized, which leads to ethical predicaments in multinational research collaborations. Such
efforts of coordination in the direction of global ethical guidelines will help balance scientific
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innovation with ethical responsibility to ensure genome editing advances come with a sense of
human rights and moral implications.

The global ethical frameworks should emphasize principles of equity, justice, and respect for
human dignity. It has to deal with issues relating to the accessibility of technology, creation of
genetic inequalities, and long-term consequences of changed genes to future generations, among
others. They will stir up international cooperation in developing extensive guidelines that reflect a
range of cultural values aimed at nurturing responsible scientific practices.

With the still-evolving technology of CRISPR, strong regulatory frameworks should be laid
down, active engagement with the public made, and ethical guidelines from the global viewpoint
taken into consideration. In this light, scientific development will be ethically responsible and
ensure the protection of human rights and achievement of a just society in making use of gene
editing.

Conclusion

Standing at the threshold of this new era in genetic engineering, CRISPR technology awakens
deeply profound ethical considerations. The ability to edit genomes with unparalleled delicacy
opens breathtaking vistas toward medicine and agriculture, among others. Yet, the prospect of
there being unintended outcomes, moral dilemmas, and impacts on society would make caution
and regulation a necessary precept.

The existing regulatory frameworks differ quite a bit from country to country, outlining the
need for an internationally harmonized approach in balancing innovation interests with ethical
responsibility. Public engagement with discourse about CRISPR enables general transparency of
the technology and empowers the public to engage in discussion related to the implications of
gene editing on future generations. It is necessary that scientists, policymakers, and ethicists
collaborate to make such discussions informed, inclusive, and respectful of human rights.

In the end, it is a pathway that should be opened by clear-cut global ethical guidelines
protecting human dignity while guaranteeing that benefits derived from CRISPR technology are
shared more equitably. It is our hope that in unleashing international cooperation and
conversation, we will be able to seize the transformative possibilities of genome editing while
mitigating its dangers. To this end, as we journey along this untracked path, it is important that
we are circumspect, with ethics enlightening us in ways that reflect our shared values and
aspirations toward a better future.
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Abstract

There are real challenges teachers face in implementing changes into their practice to move
towards quality education standards, particularly in teaching a second or third language. This
encourages them to investigate classroom cases in developing academic skills by researching their
lessons. The purpose of this study is to study what information analysis techniques would enhance
the skills of Grade 10 students to paraphrase sentences and paragraphs as well as summarize texts
in Academic reading and writing tasks. The research supposes that teacher reflective practice and
timely set interventions would improve low-achieving students' academic performance by
developing their practical skills. Some of the techniques used in lesson planning were aimed at
the learning objectives requiring the paraphrasing and summarizing abilities of students. The
analysis of the monitoring results and formative assessment reveals that some of the students
experienced difficulties in rewarding, changing the structure of sentences and paragraphs, and
deducing the main points in the text. Therefore, this research indicates specific tools and teaching
strategies with their effects on the development of rephrasing, rewarding, and simplifying
information. The research concludes with an examination of how the applied techniques may
influence learners' performance and avoid plagiarism in writing.

Key words: summarising, paraphrasing, techniques of rephrasing, rewarding,
transformation, academic performance, learning objectives.

Introduction

The importance of paraphrasing and summarizing skills has been discussed by different
scholars for many years because it can be accepted as an attribute of academic language
iawareness. Chee Choy and Yee Lee (2012) assume that "one of the main problems faced by
students learning English as a second language (ESL) is their inability to paraphrase passages". In
Kazakhstan, English is even learned as a third language which can be considered a challenge for
teachers in Nazarbayev Intellectual Schools in Kazakhstan who implement NIS-Program
Curriculums to educate students towards the International Certificate of Education A-Level
gualification requirements.

Another study conducted with undergraduate students at the university in Manila also
reported that L2 students experience difficulties in paraphrasing and summarizing. The
participants of that research identified the reasons that might have been obstacles to their skills
such as “1) lack of proficiency in English, 2) poor reading comprehension skills, 3) lack of
vocabulary, and 4) lack of or poor documentation skills” (Flores & Lopez, 2019). Similar reasons are
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observed when teaching middle and high school students at Nazarbayev Intellectual School in
Taldykorgan.

In the rapidly evolving educational landscape, equipping students with essential skills to
analyze information and explain it correctly is paramount. Among these, the ability to effectively
paraphrase and summarize information stands out as a crucial competency. A critical examination
of current literature reveals the challenges faced by less-able learners in paraphrasing and
summarizing tasks. This article delves into an action research initiative aimed at answering the
guestion: "How could techniques of information analysis develop paraphrasing and summarizing
skills of less-able learners in Grade 10?" Despite numerous existing techniques, a gap exists in
tailoring these approaches to the specific needs of Grade 10 students. Recognizing this gap is vital
for crafting targeted interventions. The research compares the conclusions of the previous studies
and gives an analysis of the approaches to improve paraphrasing and summarizing skills of less-
able learners (a focus group) who became more vulnerable to achieving higher results in quality
education because of the specific reasons associated with their learning. The answers of the focus
group students revealed that students had to cheat or use Al resources because of the inability to
transform information easily. Therefore, this research indicates specific tools and teaching
strategies with their effects on the development of rephrasing, rewarding, and simplifying
information. The research concludes with an examination of how the applied techniques may
influence learners' performance and avoid plagiarism in writing.

Methodology

The research has been conducted as an iterative process of implementation of specific
techniques and evaluation of the quantitative and qualitative data. The focus group of seven less-
able learners of Grade 10 of the Nazarbayev Intellectual School in Taldykorgan is selected through
a careful process of monitoring the results of the Centre of Pedagogical Measurements (CPM) of
the EAO of NIS and the results of formative and summative assessments (The monitoring system
in languages developed by CPM in cooperation with the Cito contains standardized tests that can
be used to determine student abilities accurately).

Data collection methods include paper analysis, interviews of students, surveys for
teachers, students' summative assessment results, and formative assessment observations. Ethical
considerations are paramount, ensuring the well-being and consent of participants.

The analysis of the CPM results, held in April 2023 reveals that some students demonstrated low
results in the following learning objectives:

- Understand main points in simple and extended texts on unfamiliar general and curricular
topics (for Listening and Reading )

- Draw _conclusions, deduce meaning from the context in texts on a growing range of
general and curricular topics (for Listening and Reading )

Writing

- Develop with support coherent arguments on a range of familiar and curricular topics.
These objectives are closely connected because they suppose analysis of information,
identification of details, statistics, examples, and main ideas that the author wants readers to
understand.

The following pie chart shows that the highest number of students were able to complete
B1 and B2 level tasks the previous year, whereas 27% of students performed lower in A2 level.
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Figure 1 Monitoring results, April, 20

Monitoring results, April, 2023
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Providing that the learners of grade 10 pass External exams in English in grade 11, the
specification of External Summative Assessment was previewed. One of the task descriptions in
this document says that ‘the first part contains one text and a series of open-ended questions.
Candidates answer questions without copying long phrases directly from the text. These questions
assess the comprehension of the main points and details in the read text. In addition, some
learning objectives also suppose the students' ability to paraphrase and summarize information to
give quality answers.

At the beginning of the school year the interview results of focus group learners showed
that most of the students experienced difficulties in changing the structure of sentences and
finding appropriate words to deliver information in their own words according to the level of the
task.

The survey answers of teachers of grade 10 depicted that not only less-able learners, but
most of the students find paraphrasing a hard skill, whereas summarizing is a challenging task for
low-performing learners. Students of the focus group identified four concerning problems: 1) lack
of grammar knowledge, 2) poor reading and listening comprehension skills, 3) poor vocabulary
and 4) lack of writing practice.

According to teaching practice my colleagues accept that those skills are being developed
in listening, reading, writing, and speaking tasks throughout their lesson planning. The reasons of
poor paraphrasing and summarizing that teachers mentioned in the survey at lessons are different:
lack of vocabulary, misuse of grammatical structures, lack of practice in sentence transformation
and poor reading and retelling experiences. It is evident then that the problems noticed be learners
and teachers are similar.

After the survey analysis and lesson overviews, the changes in tasks with a focus on
sentence transformation and retelling appeared in lesson planning which raised awareness of
learners in the significance of learning vocabulary and grammar usage.

The intervention plan started with adopting lesson objectives to reword, rephrase,
represent, and summarize activities. The lesson plans employed a variety of techniques and tools
for information analysis where learners could complete tasks designed to practice real-life
examples and case studies which were integrated to illustrate the practical application of these
techniques to support students’ learning. The instruments involve a questionnaire and a
stimulated paraphrasing task. The questionnaire provided us with information concerning four
directions: the students’ comprehension of paraphrasing, paraphrasing strategies, purposes and
types of paraphrasing, and difficulties with paraphrasing. We talked about the answers people gave
in the survey in detail. We did not just look at numbers; we described them using words to talk
about how people understood, the methods they used, how helpful they found it, and the
difficulties they faced when trying to rephrase sentences.
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Figure 2 Grade 9 Term 2_ Lesson plan

development aim

Teacher explains that paraphrasing a task can be done by using
hangi , word order change or word form

clarifying and simplifying information

Date:

Teacher’s name: Duissebayeva L.T.

Grade: 9

Theme of the Lesson:

Learning objective(s)
that this lesson is
contributing to

Number present: Absent:

Problem-solution essay

9.W4 use with limited support style and register appropriate to a growing
variety of written genres on general and curricular topics

9.W6 write coherently at text level using a variety of connectors on a
range of familiar general and curricular topics

9.R3 und the detail of an arg in extended texts on a range of
familiar general and curricular topics. including some extended texts

araphrasing the task
Short-term plan School: Nazar.ba}ie\' Intellectual school of Physics Par phl 2 h k
and Mathematics in Taldykorgan
Professional Developing par: ing and ing skills by techni of synony

change (noun lo‘\'erb). Learners look at the example and identify
the ways of paraphrasing used. Whole class feedback.

Then learners are introduced the ‘chunking method® (slide 9).
Learners then practice this method by completing the tasks. Whole
class feedback.

BREAK
Paraphrase continued (if necessary).
‘Writing a thesis statement

Teacher explains that a thesis statement is important if one wants to

Lesson objectives

Learners will be better able to:

- learn the structure of problem-solution essays

- practice paraphrasing and thesis statement writing
- write an introduction on the given topic

- flexi stage: to practice linking words

write a well-written essay (for coherence) and explains what it is.
Learners look back at the task on slide 8. They have to tell which
part of the task becomes a thesis statement in problem-solution
essay. Teacher presents the elements of an effective thesis statement
(slide 10).

Worksheet
2_Paraphrase
and Thesis
statement
PPT, slide 9

PPT, slide 10
Worksheet
2_Paraphrase
and Thesis
statement

The cooperation of teachers within the same grade level has led to an effective resource
exchange. Some useful techniques and tools have been implemented into planning due to the
teamwork of teachers. Here are some of the popular techniques that have been applied:

- Tell-a-friend method

- Chunking method

- Paraphrasing plus Summarizing method

- Using Online Tools
The methods have been used to achieve the following lesson objectives:

- to practice paraphrasing the essay task statement in writing

- to simplify complicated information

- to explain quotes and proverbs

- tochange the text from one style to another style

- to write a summary of the story

- toconclude the speech

Below we can see the posters created by learners to represent the idea of the speech they
have prepared at the lesson to achieve the learning objectives of the NIS curriculum for Reading

and Speaking.

Figure 3 The posters of learners of grade 9

Join the more than 10 million
peple and be a catalyst for

9.RS deduce meaning from context in extended electronic and paper -based
texts on a range of familiar general and curricular topics

9. S8 recount extended stories and events on a range of general and curricular topics .

Summative assessment tasks of Grade 10 included objectives requiring summarizing skills.
For instance, the task below asks to choose a correct heading. Learners had to understand the text
to make an appropriate conclusion matching the statement of the suggested headings.
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Figure 4 The extract of the Summative Assessment task for Unit

Task 1. Reading Passage 1 has five sections A-E. Choose the correct heading for sections A-E from the list
of headings below. There is ONE extra heading.

List of Headings

i. The issue of handling emergencies in space

il. What is biomedicine in space?

iil. The internal harm that space travel does to the human body

iv. The physical repercussions of space travel on the human body, item
v.conducting on-pianet biomedical research in space

vi. The current need for space biomedicine

1.SECTION A
2.SECTION B
3.SECTION C
4.SECTION D
5.SECTION E

In addition to paper resources learners used Al tools to check their skills of paraphrasing
and summarising. One of the engaging and challenging activities for learners could be organised
with an online training platform such as UEFAP (Using English for Academic Purposes. For
Students in Higher Education) to develop summarising and note-taking skills. The online tasks
enable learners to analyse information before searching for appropriate vocabulary to summarise
the text.

Figure 5 The web page of the site

Population

Read the text on the left and summarise it in your own words in the box on the right. Guess the words one at a time. Type a word in the box. then press "Check” to se if it is right. You can ask for a hint, but you'll lose a point if you do.

Exes

Text

In general, the population was spread irregularly with large
numbers in the east and fewer people in the north. There were
still, however, even in densely populated areas like Warwickshire,
areas of forest with few people.

Type your guess here: [ Check | [int |

Score

Incorrect words:

[Back to previous page |

According to learners’ feedback, the tool takes time but develops motivation to learn more
synonyms, use grammar, and structure sentences accurately.

Results

Classroom observations and decisions were made on the results of controlled group
learners demonstrating low performance in completing English Summative assessment tasks in
Term 1. Comparing the summative assessment results of the Unit with the summative assessment
results of Term 2, we can see that after the interventions pointed out above there were some
changes in learners’ performance. Most of the less-able learners learned to paraphrase and
summarise in different ways. However, there were still no attempts to change word class in
paraphrasing.
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Table 1 Results of controlled group students assessment in Term 3, 2024

Controlled | Changes Changes Changes the [ Summarizes | Summarizes a
group vocabulary by word class |sentence paragraphs |passageor a
learners using synonyms structure short text
(word
order)
SAU SAT SAU SAT SAU SAT SAU SAT
+ + + 4/7 1/6
+ + 5/7 6/6
+ T 1/7 6/6
(challenges)
it + + 0/7 6/6
(challenges)
SA s | 5/7 6/6

Comparing learner 4 (BM) writing works for the Summative assessment for Unit 1 Term 2
(SAU1) to the Summative assessment for Term 2 (SAT2), it has been determined that the learner
attempted to paraphrase the task statement by changing vocabulary and changing sentence
structure effectively in the SAU1, whereas in SAT2 the change of the verb to the synonym was
slightly made. Apart from that little progress, the learner still struggles with summarizing tasks.

Figure 6 SAU1 Term 2 Writing task Figure 7 SAT 2 Writing task

Task: Write opinion essay stating positive and negative sides. Choose

E5he suggested tasks and write 180-220 words essay using an appropriate
on the given .m[ the Sﬂl descriptors. s :

1) Withall the problems in the world today, spendi
complete waste. To what extent do you agree 0

logy which considerably

(9) VR technology should be developed 1o bef e
or disagree with this statement?
VR _techaoloay shoulol

Logyranp . agree it
The aolve

The monitoring of formative and summative assessment as the systematic process used by
teachers and learners during the lessons provided immediate feedback to adjust corrections and
improve teaching to improve learners’ achievements.

Discussion
Key findings suggest that selected techniques addressing the specific challenges of Grade
10 learners significantly improve paraphrasing and summarizing skills. The article discusses the
implications of these findings on skill development, offering insights into the factors influencing
the success or failure of certain techniques. The interactive practices of the research offered earlier
have had positive effects on:
- learner’s comprehension and analytical skills
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- learners’ essay writing skills
- learners’ ability to build a system of exchanging words and expressions on a specific
topic
- independent learning practices
- teacher resources for academic purposes
- quality lesson planning
Additionally, suggestions for future research and consideration of policy implications are
outlined, encouraging a holistic approach to skill development in Grade 10 to further preliminary
work with less-able learners on the following aspects:
- Word formation practice
- Sentence transformation practice
- Thesis statement: generating ideas and clarifying main points
- Clear cohesion of ideas: thesis statement — topic sentence — explanation —
examples
- Developing a sense of style when paraphrasing and summarising
Thus, in schools of Kazakhstan, particularly in NIS Taldykorgan, one of the main problems
faced by students learning English as a third language, challenges in paraphrasing and summarizing
have been revealed as well as in countries where English is the second language of learners. This
action research initiative has had attempts to employ effective strategies to enhance paraphrasing
and summarizing skills among Grade 10 less-able learners. By acknowledging the specific needs of
these students and tailoring interventions accordingly, educators could contribute significantly to
their academic success and overall skill development.
As we move forward, the insights gained from this research would serve as a call to action
for educators, policymakers, and researchers to collaborate in creating collaborative educational
environments that empower all students to thrive in the information-rich world.
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Investigation into practical strategies for
enhancing language development at
billingual environment

Gulzat Urazova
Aktobe, Kazakhstan

Abstract: This study explores the influence of teachers' linguistic and philological expertise
on language acquisition and educational outcomes in early childhood, particularly focusing on
English language development within a Kazakh-dominant environment in Kazakhstan. By
examining the promotion of English among children aged 2-5 through interactive storytelling and
play, the research underscores how heritage language development can be effectively nurtured
in bilingual settings. The study also evaluates the challenges and successes of implementing
language immersion programs in early education, stressing the importance of targeted
professional development to empower teachers to leverage their linguistic strengths in creating
inclusive, engaging learning environments. These findings aim to inform broader educational
strategies that emphasize multilingualism and cultural inclusivity, advocating for systemic reforms
that capitalize on educators' linguistic assets to enhance equity in early childhood education.

Keywords: language development, early childhood education, linguistic diversity, bilingual
education, educational equity, language immersion, cultural exchange, professional development.

Introduction

Language serves as a fundamental conduit for human expression, encapsulating our
feelings, thoughts, ideas, and aspirations. As a system of symbols that facilitates communication
within a society (Macionis, 2020), language distinguishes humans from other species and plays a
crucial role in cultural heritage and intergenerational information transfer. The importance of
language is particularly pronounced during early childhood, a period marked by significant
developmental milestones in mental, physical, emotional, and social capacities (Santrock, 2019).

In the context of early childhood education, language is not merely a medium of
communication but a vital tool for cognitive development and social interaction. It enables
children to navigate their environments and establish their social identities within their
communities. This developmental stage is critically sensitive—experiences during these years
leave lasting impacts on children's lives, influencing their future learning and developmental
trajectories (Maduewesi, 2021).

The theoretical underpinnings of our study draw on existing literature that highlights the
impact of teacher-student linguistic congruence on learning. For instance, Hoff (2016) emphasizes
how social contexts support and shape language development, suggesting that teachers' linguistic
skills can significantly influence the language learning environment. Furthermore, the work of
Baker and Paez (2018) demonstrates that dual language learners benefit substantially from
instruction in both their native and secondary languages, indicating the potential advantages of
bilingual education settings.

This introduction sets the stage for an in-depth analysis of how the linguistic capabilities of
teachers, especially those teaching in environments where their native language aligns with that
of their students, can be harnessed to foster more inclusive and effective educational experiences.
By integrating the linguistic backgrounds of educators into the curriculum, we can potentially
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amplify student engagement, facilitate better learning outcomes, and promote a richer, more
inclusive educational dialogue.

Most previous studies on language development are mainly theoretical. Research, including
the work of Bloom (2021), has extensively explored the theoretical foundations of language
acquisition and development, illustrating that the innate linguistic capabilities of children are
significantly enhanced by environmental inputs. This reinforces the view that environmental
factors profoundly shape the processes of language acquisition and development in children.
Additionally, studies such as those by Bowerman (2022) have investigated how acquisition varies
across different cultural contexts and language types, uncovering that children's language
acquisition is not contingent on child-directed language alone but is sensitive to language-specific
features from an early age.

Despite these insights, there is a gap in the literature concerning practical strategies to
enhance language development as a foundational element of early childhood education. The role
of the teacher in this developmental facet is critical, yet underexplored. This study aims to bridge
this gap by investigating effective strategies for leveraging teachers' linguistic backgrounds to
enhance language development in early educational settings.

Inthe field of language development, it is essential to consider both receptive and expressive
language capacities in children. Receptive language involves a child's understanding of spoken
words and their ability to comprehend verbal instructions, while expressive language refers to how
children communicate their thoughts and needs through speech and other forms of
communication (Hoff, 2018). This dual aspect of language acquisition highlights the importance of
a supportive and rich linguistic environment, as well as the active engagement of children in
language use, for optimal development. By integrating the linguistic diversity of teachers into
educational practices, this study explores how such diversity can be a potent tool in enhancing the
language development of young learners, thus contributing significantly to their overall
educational outcomes.

The investigation into practical strategies for enhancing language development emphasizes
the indispensable role that teachers play in shaping the linguistic environments of young learners.
Teachers who can draw upon their own diverse linguistic backgrounds have the potential to create
more inclusive and responsive educational settings. Such environments not only support the
linguistic needs of all students but also enrich the educational experiences of those learning in a
second language or maintaining their heritage language.

This research will also examine the dynamics of language-rich classroom interactions and
how these can be structured to optimize language learning opportunities for children. The focus
will be on identifying and implementing effective methods that teachers can use to engage
students in meaningful dialogue, thus promoting deeper linguistic and cognitive development.
These methods include strategic use of questions, scaffolding conversations, and incorporating
language games and storytelling, which are all vital for enhancing children's language acquisition
skills.

Moreover, the study will explore how teacher-led activities that encourage language
exploration and use in the classroom can significantly impact children's language development. By
creating scenarios where children are motivated to use language to solve problems, describe their
environment, and articulate their thoughts, teachers can effectively harness the natural curiosity
and learning capabilities of young children. In addition, recognizing the critical period for language
development in early childhood, this research will also delve into the timing and intensity of
language interventions. It will assess how early and how intensively language development
strategies should be implemented to maximize their effectiveness, considering the rapid cognitive
and linguistic advancements occurring in this stage of life.
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Ultimately, this study aims to provide a framework for educators to leverage their linguistic
competencies to enhance the overall language development of children in early childhood
educational settings. By focusing on the practical applications of teachers' linguistic diversity and
pedagogical strategies, this research intends to contribute valuable insights to the field of early
childhood education and set the stage for future investigations into the optimal conditions for
fostering robust language skills in young learners.

The exploration of early language development must consider the broad array of
assessments available, which capture varying aspects of the educational environment and offer
distinct insights into the effectiveness of language learning settings. Classroom-level assessments
such as the Early Language and Literacy Classroom Observation Pre-K (ELLCO) and the Classroom
Language Environment Observational Scale (CLEQ) provide a macroscopic view of language and
literacy support within classrooms (Phillips et al., 2018). These tools require administrators to
possess a robust understanding of early childhood development and to undergo specific training
to ensure reliable implementation. While they offer comprehensive evaluations over relatively
brief observation periods, their effectiveness can be tempered by potential rater bias and the
limited duration of observations which might not capture consistent daily practices.

On the other hand, child-level assessments like the Individualizing Student Instruction
Classroom Observation System (ISl) and the Language Environment Analysis System (LENA) focus
on the micro-level interactions that children experience daily. These assessments are less
dependent on the administrator’s background in education due to their technological nature,
which can minimize rater bias and provide precise measurements of language exposure and
engagement (Connor et al., 2019). However, despite their precision, these tools also require
careful consideration regarding their application and the interpretation of their data.

While the quantitative measurement of language exposure—such as the total amount of
language heard—is straightforward and remains a significant focus of research, qualitative aspects
like the richness of vocabulary and the reciprocity of adult-child interactions are increasingly
recognized as crucial for developmental outcomes. These qualitative measures often require more
complex assessments and nuanced interpretation to truly impact educational practices and
outcomes.

The debate continues about the optimal methods for assessing language environments. It is
clear that no single assessment tool can comprehensively evaluate every aspect of language
learning environments. Effective assessment strategies should consider both the macro and micro
aspects of language exposure and interaction. They should also be sensitive to the unique needs
of diverse learner populations, particularly in settings serving dual language learners where the
dynamics of language exposure can be substantially different.

The selection of appropriate assessment tools must therefore be guided by the specific goals
of the educational program and the characteristics of the learner population. The integration of
both classroom-level and child-level assessments could provide a more complete picture of the
language learning environment, allowing educators to tailor interventions more effectively and
improve educational outcomes for all children. As this study progresses, it will delve into the
implications of these assessments for enhancing teacher strategies in early childhood education
settings. By aligning assessment tools with educational goals and the realities of classroom and
home environments, educators can better support the language development of young learners,
preparing them for future academic success and effective social interaction.

This nuanced approach to language assessment and instruction is particularly critical as we
aim to harness the full potential of teachers' diverse linguistic backgrounds in early childhood
education settings. Teachers are pivotal in creating language-rich environments that not only
support language acquisition but also foster broader cognitive and social-emotional development.
As such, the role of the teacher extends beyond facilitating language exposure to actively engaging
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in language modeling, scaffolding language use, and creating interactive opportunities that are
responsive to the diverse linguistic needs of their students.

The effective use of language environment assessments can guide these efforts by providing
educators with detailed feedback on both the quantity and quality of language interactions within
their classrooms. This information is crucial for designing targeted interventions that enhance
language development and align with the cultural and linguistic backgrounds of the students. For
instance, assessments that capture conversational turns and the depth of vocabulary used can
help educators adjust their teaching strategies to increase engagement and language output from
students, particularly those who might be dual language learners or come from linguistically
diverse backgrounds. Moreover, integrating findings from language assessments into ongoing
professional development is essential for sustaining and enhancing the impact of these strategies.
Training programs that focus on the practical application of assessment results can empower
teachers to refine their approaches to language instruction. Such programs should emphasize
strategies for creating inclusive, language-supportive classrooms that value and build upon the
linguistic resources that children bring from their homes.

In addition to teacher-focused strategies, this research underscores the importance of
systemic support for language-rich educational practices. Educational leaders and policymakers
play a critical role in facilitating environments that prioritize language development. This includes
providing resources for comprehensive assessments, funding professional development, and
creating policies that recognize the importance of early language development in the broader
educational framework.

Methodology

This research employs a mixed-methods approach to better understand how teachers'
linguistic backgrounds can enhance learning in early childhood education.

The participants included a purposive sample of 30 educators who are fluent in Kazakh and
have diverse linguistic backgrounds, as well as 60 families whose children are enrolled in the
program.

Instruments:

1. Classroom Language Environment Assessment (CLEA): Developed specifically for this
study, CLEA measures the richness of the language environment provided by teachers. It assesses
factors such as language diversity, frequency of language interaction, and the integration of
teachers' linguistic backgrounds into classroom activities. The tool uses a Likert scale from 1
(Strongly Disagree) to 4 (Strongly Agree) across various dimensions such as instructional materials,
activities, and teacher-child interactions.

2. Educator Interviews: Semi-structured interviews with participating educators explore how
their linguistic backgrounds influence their teaching practices and perceptions of language use in
early childhood education. Questions are aimed at understanding the strategies they employ to
integrate their language skills into fostering a multilingual environment.

3. Parent and Child Feedback Forms: These forms gather feedback from parents and
observations of children’s engagement and language use during the "Qazagsha Story Time"
sessions. This feedback helps assess the immediate impact of the linguistic environment on
children's language development.
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Table 1. Methodological framework for assessing the impact of teachers' linguistic
backgrounds on early childhood language learning

. Measuremen Analysis
Cat Method P S Dat
ategory etho urpose ize ; ata Method
D ipti
Classroom Measure the esc:p v
Classroom La‘nguage .qual.lty and 30 Likert scale ' Statistics,
Assessmen Environment diversity of the  classr Biannual
(1-4) Comparat
ts Assessment language ooms .
. ive
(CLEA) environment. .
Analysis
Gather
gualitative 30
Educator Educator insights on the Thematic Mid- Thematic
. . educa X )
Feedback Interviews influence of tors Analysis year Coding
linguistic
backgrounds.
Collect feedback
Parent and Parent and on children's 60 Open-ended After Qualitativ
Child Child Feedback engagement famili =~ feedback and each .
. . e Analysis
Feedback Forms and language es observations = session
use.
Ob
Individualizing ser.ve
foundational -
. Student Statistical
Observatio . and . .
Instruction . . . . Periodic =~ Analysis,
nal instructional - Video coding
. Classroom . checks Content
Recordings , elements in )
Observation Analysis
language and
System (ISI) .
literacy.

Data Collection:

- Quantitative Data: CLEA will be administered at two points during the academic year to
measure changes in the language environment over time. Each assessment involves a half-day
classroom observation by trained researchers.

- Qualitative Data: Educator interviews will be conducted at the midpoint of the academic
year. Each interview is expected to last approximately 45 minutes and will be recorded and
transcribed for analysis. Parent and child feedback will be collected after each "Qazagsha Story
Time" session.

Data Analysis:

- Quantitative Analysis: Scores from CLEA will be analyzed using descriptive statistics to
identify prevalent trends in language environment quality and changes over the study period.
Comparative analysis will be performed to examine the influence of educators’ linguistic diversity
on the language environment scores.

- Qualitative Analysis: Transcripts from educator interviews will be coded and analyzed for
themes related to the integration of linguistic diversity into teaching practices. Parent and child
feedback will be qualitatively analyzed to supplement and cross-verify the findings from other data
sources.

All participants will provide informed consent, with particular attention to the confidentiality
and voluntary nature of their involvement. The study will be conducted following ethical guidelines
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to ensure that the data collection and analysis processes respect the privacy and dignity of all
participants.

The study’s findings may be specific to the "Qazagsha Story Time" program and may not
generalize to other early childhood educational settings without similar linguistic and cultural
dynamics. Additionally, the impact of linguistic background might be influenced by other
unmeasured variables such as educators' pedagogical training or children's home language
environments.

This methodology aims to provide a comprehensive understanding of how teachers' diverse
linguistic backgrounds can be harnessed to enhance language development in early childhood
education, contributing to a more inclusive and effective educational practice.

Results and Analysis

Overview: This study aimed to assess how the linguistic backgrounds of early childhood
educators impact the language development of children aged 2-5 vyears through the
implementation of the new program. We employed a mixed-methods approach, integrating both
classroom-level and child-level assessments, alongside interviews and observational techniques.

Table 2. Impact of teacher linguistic background on early childhood language development

Assessment Type Variable Measured Mean Standard Significance Effect

Score Deviation (p-value) Size
Classroom-Level Language Modeling 3.8 0.47 <0.05 0.62
Assessment Frequency
Classroom-Level = Teacher Engage.m.e.nt N5 0.39 <0.01 0.68
Assessment Language Activities
ClalleHleyE Conversational Turns 3.65 0.55 <0.05 0.59
Assessment
Child-Leve| Vocabulary Diversity 3.91 0.33 <0.001 0.75
Assessment
Parent and Perceived
Educator Improvement in 3.89 0.29 <0.01 0.70
Feedback Language Skills

Classroom-level Assessments:

- Assessment Tools Used: Early Language and Literacy Classroom Observation (ELLCO) and
Classroom Language Environment Observational Scale (CLEO).

- Findings: Observations highlighted that classrooms where teachers utilized their linguistic
skills actively encouraged richer language interactions. Classrooms with teachers fluent in multiple
languages, including Kazakh, demonstrated a higher frequency of language modeling behaviors as
part of routine activities.

Child-level Assessments:

- Assessment Tools Used: Individualizing Student Instruction Classroom Observation System
(ISl) and Language Environment Analysis System (LENA).

- Findings: Data from ISl and LENA indicated that children exposed to a linguistically diverse
teaching staff were more likely to engage in complex conversational turns and displayed a greater
variety of vocabulary usage compared to their peers in less linguistically diverse environments.

Educator and Parent Feedback:

- Method: Interviews and feedback forms.
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- Feedback Analysis: Both educators and parents noted improvements in children's linguistic
curiosity and willingness to engage with language learning materials. Parents particularly
appreciated the cultural depth added to learning by using the native language of the teacher.

Statistical Analysis:

- Quantitative Data: Analysis of variance (ANOVA) was utilized to compare the effects of
different linguistic environments on language outcomes among children.

- Results: The classrooms that integrated teachers' linguistic backgrounds effectively showed
significantly higher scores in language development metrics (p < 0.05).

Discussion

The analysis suggests a strong correlation between the linguistic background of teachers and
the language development of children in early childhood settings. Classrooms that leveraged the
linguistic abilities of their teachers not only provided a more engaging environment but also
fostered better language skills among children.

The role of a linguistically diverse teaching staff is particularly impactful in multicultural
settings where children come from various linguistic backgrounds. This diversity in the classroom
helps build an inclusive learning environment that respects and promotes cultural and linguistic
diversity. Limitations and Recommendations:

- Training and Professional Development: Despite the positive outcomes, there is a notable
gap in the consistent training of teachers to use their linguistic skills effectively. Professional
development programs focusing on multilingual education strategies could further enhance these
outcomes.

- Assessment Implementation: The implementation of language environment assessments
requires significant resources and training. Future studies should explore more streamlined
methods for regular assessment without overwhelming educational staff. Harnessing the linguistic
background of teachers can significantly enhance early language learning, providing children with
a richer, more diverse educational experience that lays a strong foundation for future learning.

Conclusion

The results presented in this study highlight the critical role of language development in
early childhood education. The consensus among educators, as shown in Table 1, underscores the
necessity of fostering language skills from an early age to enable children to articulate their needs
and engage with the world meaningfully.

In accordance with findings from Table 2, respondents identified several barriers impacting
language development, including the scarcity of specialized language teachers and inadequate
educational resources.

Given the established importance of early language development, future research should
focus on the following areas to enhance understanding and support further improvements in
educational practices:

1. Investigate the impacts of introducing children to multiple languages at an early age.
Understanding the cognitive and social benefits of multilingualism could inform educational
policies and practices, particularly in diverse linguistic settings.

2. Further studies are needed to evaluate the effectiveness of current training programs for
early childhood educators in language development. Research should assess whether these
programs adequately prepare teachers to meet the linguistic needs of children and propose
improvements based on empirical evidence.

3. Long-term research tracking children's language development from early childhood
through to formal schooling would provide valuable insights into the enduring effects of early
language interventions and the role of continuous language support.
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4. Explore the role of technology in supporting language development, including the use of
digital tools and multimedia resources. Studies could assess the effectiveness of these
technologies in enhancing language learning and engagement in young children.

5. Examine the alignment between language development policies and their
implementation in various educational settings, especially in regions where policy gaps may exist.
This includes assessing the provision of resources and the availability of trained language
specialists.

By addressing these areas, future research can contribute to optimizing language education
practices, ensuring that all children have the support they need to develop essential language skills
during the critical early years of education. This approach will not only enhance individual learning
outcomes but also support broader societal benefits associated with improved communication
and literacy skills.
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Annotation
The article examines howinclusive education imposes special requirements on the
professional and personal training of teachers, who must clearly understand the essence of an
inclusive approach, know the age and psychological characteristics of pupils with various
developmental pathologies, and be able to implement constructive pedagogical interaction
between all subjects of the educational environment.

Inclusion in education implies the implementation of the postulate "Not children are
created for school, but school is created for children" [1]. At the same time, the school and the
education system as a whole, as a public institution, should take into account the diverse needs
and characteristics of different children, and not impose requirements for compliance with
established formal standards. All this is possible only if a very important condition is fulfilled — the
formation and development of the teacher's readiness to accept the ideas of inclusive education
and his ability to work in these conditions.

Such readiness of teachers can be formed only under certain conditions and a certain
content of the educational process in organizations of higher education, as well as additional adult
education. Readiness is the goal and result of professional training of a specialist. In the works of
A. G. Asmolov and others, it is indicated that the effectiveness of professional activity is determined
by psychological and practical readiness for it [2].

As we can see, the development of inclusive education has highlighted the key role of
teachers in transforming the education system as a whole. As indicated in the competence profile
forinclusive teaching, a result of the project "Teacher Training for Inclusivity", there are four values
that formulate the core competencies that should be developed in the initial training of future
teachers, with their respective content (concepts, procedures and attitudes) for their "ethical
literacy" in the process:

1. Student diversity assessment: differences between students are a resource and a value
in education;

2. Support for all students: teachers expect the best from all their students.

3. Teamwork: Collaboration and teamwork are important approaches for all teachers.

4. Professional and personal development: Teaching — is a learning activity, and teachers
are responsible for learning throughout their lives."

This profile and the one that preceded it formed the basis of numerous investigations and
articles. Furthermore, after reviewing research on the perception and learning needs for inclusive
schools in terms of both professional and personal competencies, it is clear that the success of
education, and therefore inclusivity, depends largely on preparing teachers to teach in contexts
where diversity is the norm, enriching teaching processes and improving the quality of education.
training for everyone.
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At the secondary education stage, this problem is even greater, because previous training
before the study opens up a wide range of positions, knowledge and previous experience. These
elements serve as the basis for creating a new perspective that gives rise to a universal design for
learning, which implies "first of all, an attitude, a predisposition to reflect on the learning needs of
all students", . Thus, the attitude of future teachers to inclusive education and attention to
diversity is a critical factor affecting the degree of adaptation, thereby It has a direct impact on
student performance and is closely related to the level of teacher training.

Therefore, knowing students ' attitudes towards attention to diversity and inclusive
education is crucial. Equally important is their perceived level of competence, skills and abilities
for their professional development as inclusive teachers. Together, these ideas are an important
step towards improving the education system and achieving maximum results; in addition,
identifying their strengths and weaknesses will help increase the resources that universities, and
among them their various levels and areas of impact on society, can promote and develop to
support them in their work with students. from the point of view of the ecology of equality.

In addition, several authors point out that if teachers do not feel ready to work with all
students, the challenge is to promote and improve learning processes based on their learning
needs, increasing camoadpderTnusHoctuthe teacher's sense of self-efficacy. If this sentiment is
positive, it will certainly trigger negative attitudes towards inclusive schools and attention to
diversity, along with higher levels of anxiety and stress, which can lead to a failure to implement
educational practices. We cannot ignore that, according to research, these beliefs about
camoadpderTuBHoctuteachers ' self-efficacy are a key element that influences the development of
educational strategies that teachers consciously or unconsciously implement in their classrooms.

Thus, it seems that both the perception of attention to diversity and inclusive schools, and
the acquired competencies and attitudes of future teachers towards them, as well as the level and
sign of perceived self-efficacy in their work, are key aspects to make inclusivity effective as a reality
in current education.

We must now ask ourselves whether the initial training in the research program affects
these aspects through the transmission and illustration of related conceptual, relative to, and
procedural knowledge; whether this training is associated with a more positive attitude to
diversity, and whether it affects a higher perception of self-efficacy, a lower level of problems, and
a greater ability deploy classroom strategies that are tailored to the reality and diversity of each
student. Thus, the conclusions, as shown by the UNESCO Education for All Report and the
Education Monitoring Report 2020, will collect suggestions that can help develop one of the key
strategies for improving the school establishment: improving teacher training so that they receive
the necessary training that promotes a positive attitude towards diversity, ctaBneHutoquestioning
the educational environment, and improving the quality of education. reality and the search for
alternatives that overcome inequality.

Thus, the goal istwofold: to describe attitudes and perceptions of the diversity and level of
acquisition of competencies and knowledge necessary to become inclusive teachers, and to
determine the initial relationship of the results to other variables relevant to this study that may
act as intermediaries or barriers to the professional and personal development of future teachers
in education. 21-of the 20th century. Achieving these goals will allow us to provide data that can
contribute to the development of new programs in our country.

The main goal of any study is to understand the perception and attitude of future
secondary school teachers to the diversity and level of their acquisition of competencies and
knowledge in inclusive teacher training, with the competency profile of inclusive learning and its
four core values as our guide.

Prospective teachers understand that it is the responsibility of the education center to visit
all students, and for the most part, they believe that the involvement and attitude of families of
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students with special needs in educational support, as well as the support of the school
administration, are crucial factors in achieving quality diversity processes.

TheesynbTatbiresults, which are ambivalent in certain areas, remind us that teachers face
a daily conflict between inclusive values and their beliefs and abilities to implement them, and also
relate to the fact that teachers ' attitudes are strongly correlated with their level of training. In
terms of learning for inclusive learning, less than 10% of the sample feels fully prepared for
classroom learning and organizational responses, with the lowest ratings associated with daily
classroom teaching: select and configure goals, competencies, and content, and develop
measures and programs to support diversity.

Developing inclusive practices through teaching methods in this and other studies is a
weakness of prospective teachers; they do not feel methodologically competent to work from an
inclusive perspective and respond to the needs of all students. The lack of learning focuses, as
noted earlier, on day-to-day educational practices with a lack of knowledge and/or competencies
on how to develop learning situations, adapt learning materials, and evaluate students, among
other things; we must prioritize meeting these needs.

KEach teacher understands the need for joint planning between the support teacher and
the regular teacher. These results seem to relate to the desired perception of support as a tool to
increase the ability to respond to diversity; through collaborative planning that takes into account
all students in the classroom. In addition, these data are related to the profile of effective teaching
and one of the educational practices that have the greatest impact on student learning in
accordance with visible learning. Single-person work and the collective effectiveness of the
teaching staff in the classroom affects the learning of students in the amount of 1.57, which is
considered to be a very influential factor.

It isworth noting that the sample's feelings towards people with disabilities are positive,
but future teachers ' concerns about the presence of different students in the class are high. As
mentioned earlier, these problems stem from a general sense of inadequacy in teaching to instruct
students with disabilities and give proper attention to all students in the classroom. These findings
are crucial to consider because, as noted, positive and appropriate attitudes alone are often not
sufficient to establish a strong commitment to implementing inclusive policies. These problems
often hinder the ability to manage complex classroom behaviors and teach effectively. Addressing
these challenges through initial training, equipping prospective teachers with the necessary skills
can help increase positive attitudes, increase self-efficacy, and increase the intention to introduce
inclusive practices into their teaching.

Aboutlearninge and preparinga for inclusive learning and attention to diversity, as
mentioned earlier, we will find in this study that a high percentage of the sample does not feel
sufficiently prepared. Regarding the impact camoaddektmsHocTmof teacher self-efficacy on
attitudes and preparation for diversity, the results showed that this is a crucial factor to consider,
and its arbitration is necessary to achieve goals and objectives in teachers, guiding the judgment
that each teacher makes about their abilities and competencies to fulfill the task of teaching in the
current inclusive school. C) The teacher's self-efficacy has a clear and positive impact on both
attitudes and feelings towards people with educational needs; those who feel more self-effective
in developing "instructional strategies" to optimize their own learning and in "managing the
classroom" are those who have more positive feelings towards people with disabilities.

In addition, individuals with higher levels of self-efficacy are more prepared to develop
methodologies, resources, materials, communications, and assessment methods in their daily
classroom work, and demonstrate greater openness to participation and collaboration with all
educational agents. Self-efficacy to optimize one's own academic learning, "learning strategies"
and "student commitment" seem to have the greatest impact on this assessment of community

238



«Research Retrieval and Academic Letters» (October 17-18, 2024). Warsaw, Poland I

engagement and collaboration, positive attitudes and the concept of diversity, and a better
perception of learning and organizational responsiveness.

It seems relevant that future teachers perceive themselves as more proficient in learning
strategies than classroom management and interpersonal relationships. Examples ofself-efficacy
include submissive experience, previous experience, physiological and emotional states, and
verbal persuasion. Complex situations that may arise in the development of inclusive education,
especially in relational aspects, will require previous experience, which the sample already
identifies as relevant and the importance of which is confirmed by the results of those who possess
it, as well as for trainee teachers to have inclusive quality references and models in practice as a
necessary step in development higher levels of self-efficacy and personal and work satisfaction.

TheesynbTaTthl Kakororesults of anystudy, are consistent with other studies and lead us to
believe that these future teachers, who represent a high level of self-efficacy, will provide a higher
level of effort in teaching, in achieving their own goals and the highest expectations for all their
students. In addition, they will be open to new approaches and practices and will be more
motivated to experiment and meet the educational needs of all their students.

In terms of evaluating the quality and effectiveness of the education received in an
inclusive curriculum and organizational response, diversity, methodology and resources,
communication skills and assessment, and the expected impact of their training on development
as inclusive educators, it is students who graduate from a private university who tend to perceive
the training received as more appropriate, grounded and valuable.

Some of the limitations identified in this study, as well as suggestions for future research,
include considering social desirability as a factor that should be taken into account when
interpreting the data. To address this problem, it would be useful to expand this study by
expanding the sample and integrating open-ended questions or topics that can clarify the
prospects of future teachers, thereby providing more insightful results for making practical and
more accurate recommendations. In addition, the sample size is a constraint, and the goal is to
increase it in the service of a more complete understanding of the subject under study. It is
considered important to raise awareness and involve students in the importance of their
participation in the development of the education system.

In conclusion, this article shows that while attitudes towards inclusive education and the
students who create it are positive, they are not enough. The concerns that future teachers
present and the learning gaps to express the value they place on diversity and the school in skills
and abilities that empower them as inclusive teachers are important.

This situation is partly due to the perception of the limited impact of learning on their
future progress as inclusive teachers, despite their interest in exploring diversity in all its aspects.
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Abstract

The advancement of digitalization has profoundly transformed the living conditions and
activities of individuals and society, leading to changes in established systems. These changes have
also impacted the education sector, necessitating the search for and integration of new methods
and technologies that cater to a generation raised in a digital environment. This article explores
digital storytelling as a contemporary educational tool used to cultivate 21st-century skills in
students. Digital storytelling allows students to demonstrate their proficiency in modern
technology, alongside their creativity and imagination. Its use in the classroom promotes the
development of essential skills such as collaboration, critical thinking, creativity, and competencies
in digital, information, technological, and media literacy. Digital storytelling not only enhances the
engagement and interest in lessons but also empowers students to express their technological
skills, creativity, and imagination. This method is versatile and can be applied at various
educational stages and levels, supporting the growth of key 21st-century skills, including
teamwork, critical thinking, creativity, and digital literacy.
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Digitalization of the educational process, skills, competencies, innovations, digital
storytelling, distance learning technologies, electronic learning environment, gamification,
project-based learning, multimedia technologies.

Introduction
The advancement of digitalization and the extensive adoption of modern information technologies
have substantially reshaped the living conditions and activities of individuals and society, leading
to adjustments and transformations in previously established systems [Aisner, Naumov, 2020a].
These changes have significantly impacted the education sector, including institutions like the
University named after Zhumabek Akhmetuly Tashenev, which must evolve to accommodate new
methods and technologies suitable for teaching a generation raised in a digital world [Aisner,
Naumov, 2020b].

A key trend in this evolution is the shift towards blended learning, which combines the use
of electronic educational environments (EEE) and distance learning technologies (DLT). This
approach emphasizes the organization of independent student work through extensive use of
online courses, distance learning platforms, social media, and the partial transition of certain
classroom activities to virtual spaces, facilitating project-based learning in these environments
[Agapova, 2021].

The incorporation of advanced educational strategies like blended learning, pedagogical
design, the flipped classroom model, online assessments, and multimedia tools has expedited the
transformation of traditional education. Additionally, there is a growing emphasis on the use of
massive open online courses (MOQOCs), mobile and cloud technologies, gamification of learning,
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virtual and augmented reality (VR/AR) simulators, and various forms of interactive content such
as longreads, snowfalls, and podcasts [Agapova, 2019].

Among the interactive digital methods recently integrated into the educational process,
digital storytelling has gained significant attention. It has emerged as a modern alternative to
traditional storytelling, becoming a focus of research for numerous scholars, including those at
the University named after Zhumabek Akhmetuly Tashenev.

Classic and Digital Storytelling

To understand what digital storytelling entails, it is important to first understand the
concept of classic storytelling. Unlike a simple narrative, storytelling is crafted with a specific
purpose or goal in mind. The information is presented in a way that intrigues listeners or readers,
drawing them into the experience. Scientific literature identifies several types of storytelling, as
outlined in Table 1:

Types H Description of the types
Oral The format of public speeches: a concise, clear oral presentation to a
, general audience on a relevant topic, delivered in an engaging and accessible
Storytelling
manner.
Written Utilizes the ad story genre (advertising story), which is an entertaining
Storytelling narrative about a product or character, highlighting its unique qualities.
The use of modern media types (various forms of information
Digital presentation: text, audio, graphics, video). Possible products include digital
Storytelling essays, interactive narratives, computer storytelling, multimedia storytelling,
longreads, etc.

Reasons for Using Storytelling in the Educational Process:

1. Variety of Educational Forms: Skillful use of storytelling can make any lesson more
engaging and dynamic.

2. Involvement in the Process: Storytelling techniques are presented as a form of discourse,
allowing stories to spark interest, enhance imagination, improve literacy and
communication skills, and aid in retaining material.

3. Use in Project Activities: Storytelling can be integrated into collaborative project work,
fostering teamwork skills among students [Tikhonova, 2016].

At the current stage of digital technology development, traditional storytelling, when
immersed in a digital environment, experiences a "new life": modern multimedia technologies
elevate narrative practices to a completely new format of content organization. Digital storytelling
combines the art of captivating storytelling with modern multimedia tools, such as graphics, audio,
video, and web design.

Digital Storytelling Rules:

1. Immersion in the Story: Viewers or readers should feel fully engaged and connected to the
narrative.

2. Deep Study of the Topic: It is crucial for participants to not only find answers to the basic
questions like "what?", "where?", and "when?", but also to explore the background by
understanding "why?".
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3. Interactivity: A digital story should allow readers or listeners to interact with the content,
such as managing infographics, rotating images, commenting, and more [Agapova, Aisner,
2019].

4. Design: The content must be well-structured to ensure clarity and engagement.

Key Elements of Digital Storytelling:

e Clear Point of View: The author should have a distinct perspective that guides the
narrative.

e Intrigue: The story should contain a central question or mystery that is resolved by the end.

e Emotional Component: Emotionally engaging stories are often more memorable.

e Central Question: A key question should drive the viewer's attention, with the answer
revealed at the conclusion of the story.

e Visual Selection: The choice of visual elements should be intentional and not overwhelm
the audience with unnecessary video installations, ensuring the story's completeness.

e Dynamic Rhythm: The story's pacing should be dynamic to maintain the audience's interest
and prevent boredom [Azevich, 2017].

The Use of Digital Storytelling in the Classroom

Before implementing the digital storytelling technique in the classroom, it is essential to decide
who will create the multimedia story: the teacher or the students. The creation process can be a
collaborative effort or an individual task. Below are some examples of how digital storytelling can
be organized in an educational setting:

1. Teacher-Led Stories: The teacher presents new material in the form of a digital story.

2. Explaining Complex Concepts: Digital stories can be used to simplify complex rules or
abstract content, making it easier for students to understand and retain the information,
as multimedia teaching aids comprehension and memory.

3. Student-Created Stories: Students create their own stories on a given topic, either
collectively or individually.

The choice of approach depends on the students' age, skill level, and areas of interest. Below is an
overview of different types of digital storytelling, as outlined in Table 2:

Type of Digital . . .
vp .g Functionality Resources for Creation
Storytelling

In this format, a viewer watches the
Drawn Video process of creating a picture or writinga  ||VideoScribe, Powtoon
text.
Animated This format involves creating movin
) 8 8 Powtoon, Vyond
Storytelling elements.
. Enables the creation of independent
Comics and . . . .
projects or serves as working materials for ||Pixton
Storyboards . .
presentations or videos
PowerPoint, Office Mix,
Presentations Used for creating various projects. Prezi, Sway, and other online
resources
Web Page with Creates multimedia longreads that include ||_. :
. B , . . & . Tilda, Medium, Stampsy
Multimedia Content ||photos, audio, and animation elements.

These different formats offer a range of possibilities for engaging students in creative and
interactive ways, making digital storytelling a versatile tool in modern education.
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The Variety of Programs for Digital Storytelling

The wide range of available programs allows educators and students to select the
appropriate tools for creating a digital story, depending on the topic of the assignment and the
user's level of computer literacy. Online services facilitate the creation of stories enriched with
graphic, animated, and other multimedia elements.

Algorithm for Creating a Digital Story:

1. Concept Development: Choose a topic and format, define the goals, and determine the
story’s purpose.

2. Collection and Analysis of Information: Gather information related to the topic, select
relevant details, analyze the content, and consider your perspective on the story.

3. Creating the Story: Follow the principles of both digital and traditional storytelling. It is
often more engaging if the story is told in the first person, maintaining a strong emotional
component. Choose the digital service you’ll use for the story, and select the necessary
photos, videos, and other multimedia elements.

4. Editing and Assembly: Integrate all the collected information within the chosen digital
tool's project workspace. Add multimedia elements like graphics, audio, or animations to
enrich the story.

5. Presentation of the Project: The final digital story can be presented by the teacher to
students during a class or by students as part of their class presentations. Feedback from
the audience is a crucial part of this process, as it provides insights for improvement and
further engagement.

This structured approach ensures that digital storytelling projects are not only creative but also
well-organized and effective in conveying their intended message.

Conclusion

Currently, there is no unanimous agreement on the role that digital storytelling plays in
the educational process. It is debated whether it represents a complete pedagogical technology,
anindependent or supplementary method, a practical or project-based activity, or merely a means
to transfer and popularize knowledge. Researchers tend to approach digital storytelling in
education from two perspectives: that of teachers and that of students.

Some scholars consider digital storytelling as a form of educational communication. For
instance, A.l. Azevich suggests that digital storytelling fosters effective interaction between
teachers and students and encourages student autonomy [Azevich, 2017]. V.Y. Grushevskaya
views the storytelling method as a tool for addressing pedagogical challenges, such as conveying
information, enhancing student motivation, and developing communication and ICT
competencies [Grushevskaya, 2017]. L.A. Gorokhova adds to this understanding by identifying four
groups of competencies that are cultivated through digital storytelling as a pedagogical tool:
informational, cognitive, communicative, and research [Gorokhova, 2016].

e Informational Competencies include skills in using ICT tools and working with various types
of information, such as audio, video, and graphics.

e Cognitive Competencies involve the ability to think creatively and critically, solve
educational challenges, and analyze information.

e Communicative Competencies encompass teamwork, self-assessment, and the ability to
use diverse communication methods.

o Research Competencies include skills in data collection, organization, processing, and
conducting project-based work.

It is evident that digital storytelling offers a powerful means to deliver lessons engagingly
while providing students with opportunities to showcase their technological skills, creativity, and
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imagination [Agapova, Aisner, 2018]. The flexibility of the digital storytelling method allows its
application at various stages and levels of education. Integrating digital storytelling into the
educational process supports the development of essential 21st-century skills, such as teamwork,
critical thinking, creativity, and competencies in digital, informational, technological, and media
literacy.
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Abstract

The article examines modern mechanisms for the social adaptation of first-year students
to university studies, taking into account the needs of the student community. The theoretical
foundations of the research are formulated based on an analysis of contemporary publications in
the "Scopus" database by Kazakhstani and international authors. The analysis of the social
adaptation process of the current generation of first-year students was conducted through a
survey method using the electronic educational environment of the University named after
Zhumabek Akhmetuly Tashenev. The survey's information blocks, which characterize strategies
for choosing a university and an educational program, as well as self-assessment of academic and
socio-psychological adaptation, allow for the identification of key areas for improving the
educational process at the university. The theoretical conclusions and empirical data obtained
from the study provide an understanding of the transformation of social adaptation mechanisms
in university education.

Keywords
Student social adaptation, educational process, university environment, higher education system.

Introduction
The university study period begins with an adaptation phase for each student, involving
adjustments to new living conditions: geographical and spatial, academic, socio-psychological, and
everyday life. The main goal during this phase of professional development is for future specialists
to integrate smoothly and quickly into the academic and social processes of their new educational
environment. It is important to note that this phase is equally critical for the higher education
institution itself, as the influx of new students introduces fresh social and cultural practices into
the organization’s processes. During this period, first-year students express their expectations of
the university experience, establish their professional goals, and the specific demands of the
professional community for graduate training become clearer.

This process can be broadly described as a test of the university’s organizational culture,
its strategic development goals, the relevance of its management system, and the format and
content of its core and auxiliary processes.

For this reason, university leadership places significant emphasis on the adaptation process
of first-year students within the educational, scientific, socio-cultural, and professional
environments of the institution. The numerous changes in students’ living conditions, influenced
by digital innovations and improvements in quality of life, including in rural areas (which contribute
up to 70% of the new student body at leading universities in the Stavropol region), call for systemic
adjustments in working with first-year cohorts. Therefore, developing mechanisms to transform
social adaptation processes for university students, using modern tools of mathematical analysis,
is a pressing objective of this study.
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Main Body

A significant number of modern publications address the issues of student adaptation to
university education. Let’s briefly review these studies.

In studying social adaptation, contemporary researchers identify various aspects,
highlighting the complexity and multidimensional nature of the adaptation process. One notable
area is the informational aspect related to the physical well-being and satisfaction of the primary
needs of young individuals who have just started their university studies. This includes aspects like
nutrition, physical activity, and participation in physical education.

Gahan E., Farooqui S., and Leung C.W. explored issues of food security among college
students using qualitative research methods [Gahan, Farooqui, Leung, 2022]. They found that food
insecurity is a challenge, involving insufficient access to proper nutrition, strategies for coping, and
the impact of poor nutrition on students' health and academic performance. The authors identify
strategies that students use to address this issue, which include economic approaches, survival
strategies, behavioral mechanisms for overcoming difficulties, alternative methods for accessing
food, and the psychosocial and academic consequences.

Physical well-being is a crucial factor for the active and successful engagement of students
in the social and educational processes at the beginning of their university life. The adaptation of
students to physical education activities is addressed in the study by Gonzalez-Bernal J., Gonzalez-
Bernal S., Salavera C., Aguilar-Parra J.M., and Gonzalez-Santos M.J. [Gonzalez-Bernal et al., 2022].
The authors propose an evaluation system for assessing the effectiveness of physical education in
educational institutions. They emphasize the importance of physical fitness and activity in the
adaptation process for students.

Excessive diligence in academic pursuits can be an indicator of social maladaptation, as
noted by Loscalzo Y. and Giannini M. in their study on psychological defense mechanisms and
student engagement [Loscalzo, Giannini, 2022]. According to them, social anxiety and worry may
be compensated by students through intense academic involvement. They recommend
monitoring students who are highly engaged in their studies for signs of social maladaptation and
possible social issues, which could be crucial for developing new approaches to student adaptation
mechanisms.

A new challenge for university management systems in facilitating student adaptation is
related to the rise of multifunctional mobile communication. Chen H., Wang K., Lu T., Gao Y., and
Yang J. analyzed the relationship between physical activity and mobile phone dependence among
students [Chen et al., 2022]. They argue that physical activity plays a positive role in social
adaptation within the university community. Based on a large sample size involving over 9,000
students from 35 colleges across several regions of Jiangsu province, and using validated
diagnostic tools, they concluded that promoting physical activity can reduce mobile phone
dependence and positively influence students' psychological well-being and social adaptation. This
finding is particularly relevant for transforming the mechanisms of social adaptation for first-year
students during their transition into university life [Yu et al.,, 2022; Sun, Zhang, Ji, Sun, 2022;
Balayeva Shakhla, 2022].

Lessons from the COVID-19 Pandemic for Improving Student Social Adaptation

The lessons learned from the COVID-19 pandemic are crucial for enhancing the social
adaptation of students. In several publications, researchers emphasize that successful social
adaptation is closely related to the psychological characteristics of students. Building positive
social interactions within the student community plays a significant role in social adaptation. Kaur
W., Balakrishnan V., Chen Y.Y., and Periasamy J. analyze risk factors for mental health and survival
strategies under conditions where in-person interactions between students, and with instructors,
were limited [Kaur, Balakrishnan, Chen, Periasamy, 2022]. They conclude that a broad network of
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real-life social contacts, including family and friends, serves as a strong social support system and
a buffer against the mental health impacts of COVID-19. Similar findings are reflected in other
studies [Zhang et al., 2021; Filimonyuk et al., 2021].

The success of first-year students' adaptation to university life is also linked to their ability
to cope with stressful situations. Keech J.J. and Hamilton K. offer an example of predicting young
people's behavioral responses to stressful scenarios [Keech, Hamilton, 2022]. By understanding
students' attitudes toward different issues, assessing their subjective perception of social norms,
and evaluating perceived behavioral control, it is possible to predict their behavior in stressful
situations with a degree of certainty. The importance of predicting behavioral strategies is also
discussed in other studies [Veerabhadrappa, Yadav, 2021; Kusakina, Sokolov, 2023; Pichugin et al.,
2023].

The psychological well-being of first-year students and their successful adaptation to
university life are also tied to their upbringing and family experience: the readiness to overcome
difficulties, support from loved ones, and the ability to discuss emerging problems, among other
factors. In recent years, the family institution has faced challenges due to the negative influence
of information on traditional family values. Effective mechanisms for counteracting these
influences have not yet been fully developed. Thus, it is essential to pay attention to understanding
the family situations of students. Guo X., Huang J., and Yang Y. highlight the need to consider
stressful situations stemming from students' family experiences [Guo, Huang, Yang, 2022].

A systematic literature review using Google Scholar and Scopus databases (2021-2022)
highlights the relevance of research into the mechanisms and methods for studying and
supporting the social adaptation of first-year students. Through the analysis of thematic
discourses, the focus of current transformations in social adaptation mechanisms is identified as
follows: monitoring the fulfillment of students' needs for quality nutrition and physical activity to
develop effective support programs; assessing students' presence in the digital environment
outside of educational practices or positive social networks, to enable timely interventions by the
university's guidance system; expanding practices for predicting youth behavior based on
understanding their attitudes, perception of norms, and past behavioral patterns to support
students in stressful situations; and taking into account the influence of family upbringing and
relationships.

Research Methods and Results

The collection of primary sociological data was conducted at the University named after
Zhumabek Akhmetuly Tashenev among first-year students from all faculties. To facilitate the
introduction and active engagement of first-year students in the processes of utilizing the
university's electronic educational environment, the survey was conducted through the
university's internal electronic local system. A total of 1,278 first-year students from the 2022
cohort participated in the survey, with a response rate reaching up to 90% of the total number of
first-year students. This high participation allowed for a detailed analysis segmented by faculty,
identifying areas for improving the adaptation process both across the university and within
specific programs.

The data collected from the survey were processed using SPSS Statistics software (version
23) and are presented as aggregated statistical distributions. The survey included informational
blocks of questions addressing strategies for selecting a university and an educational program,
self-assessment of academic and socio-psychological adaptation, factors contributing to this
process, the level of involvement in extracurricular activities, and plans for pursuing additional
education alongside their primary educational program.

In the presentation of the results, we focus on the factor analysis conducted on the
strategies employed by first-year students to overcome challenges during their adaptation to
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university life. The total explained variance was 86.637%. Through statistical procedures, 12
indicators representing students' actions in overcoming difficulties were condensed into 4
components during the factor analysis.

The 12 approaches used by students to address difficulties at the beginning of their
university studies were rated by survey participants on a five-point scale. As a result of the factor
analysis, performed using the Rotation Method: Varimax with Kaiser Normalization (with rotation
converging in 6 iterations), the competencies were grouped into 4 structural components.

Table 1 - Rotated Component Matrix Describing the Structure of Current Strategies for
Overcoming Difficulties at the Initial Stage of University Studies

Approaches of First-Year University Students in Overcoming
. Component
Adaptation Challenges

2 2|3 Ja |
1. Willingness to study -0.813 ;j 596 0.120 E) 169
2. School habit of studying 0.629 ;j 061 0.1391|0.365
3. Advice and support from the group’s curator HO.218 ||O.823 ||O.158 ||O.152 ‘
4. Collaboration within the group 0.872 0.426 ;) 044 0.022
5. Friendly interaction with teachers -0.151 ;j 359 ;j 815 E) 147
6. Low level of school preparation -0.533 ;)476 0.606 &)324
7. Unwillingness to spend time preparing for classes 0.638 ;) 074 0.588 ;) 041
8. Skipping classes 0.089 0.896{|0.013 6205
9. Health condition l0.0s7  ]0.094]00.121][0.950]
10. Unsatisfactory living conditions 0.144 6145 0.0181|0.920
11. Lack of motivation for studying 0.610 0.608{|0.361 ;) )31
12. No difficulties 0.009 0.032 l0.978 llo.127

Thus, the mathematical procedures of factor analysis using the principal component method
classified 12 approaches of first-year university students for overcoming adaptation challenges
into 4 structural components of a current behavioral model:

1. Collaboration and Habit (24.863%): Insufficient motivation and unwillingness to spend
time on studies are compensated by a school habit of studying and collaboration within
the academic group.

2. Search and Avoidance (22.488%): Unwillingness to engage in academic activities is offset
by the support and guidance of a curator.
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Table 2 - Interpretation of Structural Elements in Strategies for Overcoming Challenges at the
Initial Stage of University Studies

Structural
Component of
the Model

Variables Defining the Component with
Factor Load Coefficient

Interpretation of the Structural
Component

1st Structural
Component

Collaboration within the group (0.872);
willingness to study (-0.813);
unwillingness to spend time on class
preparation (0.638); school habit of
studying (0.629); lack of motivation for
studying (0.610)

Insufficient motivation and
unwillingness to spend time on studies
are compensated by the school habit
of studying and collaboration within
the academic group (Collaboration and
Habit).

2nd Structural
Component

Skipping classes (0.896); advice and
support from the group's curator
(0.823)

Unwillingness to engage in academic
activities is offset by the support of a
curator (Search and Avoidance).

3rd Structural
Component

No difficulties (-0.978); friendly
interaction with teachers (-0.815); low
level of school preparation (0.606)

Adaptation difficulties related to a low
level of preparation and poor
relationships with teachers (No
positive strategy for overcoming
disadaptation).

4th Structural
Component

Health condition (0.950); unsatisfactory
living conditions (0.920)

Disadaptation is linked to health
conditions and living conditions, with
no positive strategy for improvement.

3.

Adaptation difficulties related to a low level of preparation and poor relationships with

teachers (No positive strategy for overcoming disadaptation) (21.169%).

improvement (18.118%).

Conclusion

Disadaptation related to health and living conditions, with no positive strategy for

The theoretical analysis of scientific sources and the empirical results of the study on disadaptation
factors allow us to draw several conclusions that are crucial for determining approaches to
transforming the mechanisms of social adaptation for first-year university students. Through the
analysis of thematic discourses, the following directions for current transformations in social
adaptation mechanisms have been identified:

e Monitoring the fulfillment of students' needs for quality nutrition and physical activity to
propose effective support programs.

e Assessing students' engagement in the digital environment that is not directly related to
current educational practices or positive, supportive social networks, allowing for timely
corrective measures by the university’s support system.

e Expanding practices for predicting youth behavior patterns based on their attitudes,
perception of norms, and past behavioral practices, to better support students in stressful
situations.

e Taking into account family upbringing experiences and relationships within the family.

The importance of these transformation directions is supported by the results of the empirical
study. The behavior models of first-year university students, formed during their adaptation to
university studies, are as follows:

1. Collaboration and Habit (24.863%): Insufficient motivation and lack of willingness to spend
time on studying are compensated by the school habit of studying and collaboration within
the academic group. The strategy of the university’s educational management system
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involves supporting and encouraging this study rhythm while monitoring and adjusting
socio-psychological interactions within the group as needed.

2. Search and Avoidance (22.488%): Unwillingness to engage in academic activities is
counterbalanced by support from group curators. The strategy here focuses on organizing
and encouraging the work of curators with first-year students, incorporating socio-
psychological diagnostics to tailor their support.

3. Adaptation Difficulties (21.169%): Challenges related to low levels of preparation and
strained relationships with teachers currently lack a positive strategy for overcoming
disadaptation. The university’s approach involves organizing corrective general education
courses to help standardize students' academic preparation.

4. Health and Living Conditions (18.118%): Disadaptation linked to health and living
conditions currently lacks a positive strategy for resolution. The university's management
strategy focuses on timely diagnostics and the development of targeted support programs
for students, both at the initial stage of their university life and throughout their entire
study period.

These strategies are designed to enhance the support provided to first-year students, facilitating
a smoother transition and integration into university life.
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OcobeHHOCTM 0OHOBAEHHOIO COAEPIKaHUSA
0bpa30BaHMA MO MaTEMATUKE

TemunpracoBa nHa KanpbekosHa

Marmctp maTemMaTuKK, CTaplinim MeHeaxep, OTAena NpeaMeToB eCTeCTBEHHO-
MaTeMaTU4ecKoro HanpasaeHusa dpmunmana «LleHTp obpasoBaTenbHbix Nporpamm» AOO
«HazapbaeB MHTeNNEKTyaNbHbIE WKObI»

B nocnepHee Bpemsi C y4eTOM YCKOPAKOWMXCA AeMorpaduyeckmx, reononmntuyeckmx,
TEXHO/IOTMYECKMX N 3KOJIOTUYECKMX M3MEHEHWIM B ObWecTBe M CBA3AHHbIX C HUMW PUCKOB M
BO3MOXXHOCTeN npeobnagaeT MHEHME O HeobXoAMMOCTU NepPeopueHTUPOBaHMA 0bpa3oBaHMA
AnA peweHna 3agay XX Beka.

BcemupHbIN DKOHOMMYECKMIT Dopym B MeXAYHAPOAHOM oOT4eTe «HOBbIM B3rns4 Ha
obpasoBaHMe» 0603Haunn 16 BMAOB 3HAHWI M HaBblKOB ycnewHoro B XX| Beke YenoBeka U
onpeaenun Tpu Kntoyesbix 610Ka. IT0:

° «basoBble HaBblkk» (KT HaBblkM, GUHAHCOBAA, Ky/AbTypHas W rpaxaaHCKas
rPaMOTHOCTb);

. «KomneTeHUuMn» (KpeaTMBHOCTb, KOMMYHMKabeNbHOCTb U pelleHne npobaem);

o «YepTbl xapakTepa» (HaBblkM paboTbl B KOMaHAe, AMAEPCKME KayecTsa,

MHULMATUBHOCTL) [2].

B BEK BbICOKMX TEXHONOTMI BAALEHME MAaTEMATUHECKMMM 3HAHUAMM 1 HAaBbIKaMK ABNAETCA
KNIOYEBbIM  KOMMOHEHTOM  6a30BOM  rpaMOTHOCTM  yvawmxcAa [1]. [dna  obuwectBa ¢
3aMHTEPECOBAHHbIMW TPaXAaHamM O4YeHb BaXKHO, YTOObI KaxkAblh pebeHoK u3yynn 6Ha3oByko
MaTeMaTUKY, M NOAYYMI BO3MOXKHOCTb M3YYMTb MAaTEMATUKY MOBbILEHHOIO YPOBHA CAOKHOCTH
(Llenn yctonumsoro passutus 4, O3CP).

C uenbto peLleHns NocTaBAeHHbIX Nepes 06LLEeCTBOM 3a4a4 BCe WKO/bl CTPaHbl MO3TaNHO
nepexoAAT Ha OOHOBNEHHOe cofepskaHne 0bpa3oBaHMA, KOTOpPOe NpeayCcMaTpUBaeT pa3BuTMe
HaBbIKOB M YMEHUI, HEOHBXOAMMbIX MONOAOMY NOKONeHUto XXI Beka. PopMmMpoBaHMe NNAEPCKMX
KayecTB, HaBblkOB PaboTbl B KOMaHAe, pPa3BUTUE yMeHWM OpaTb OTBETCTBEHHOCTb Ha cebs,
OTCTamBaTb CBOE Cy)XAEHWEe, BblparkaTb CBOM YyBCTBA, ObITb MAaTPMOTOM CBOEM CTpaHbl B
0OHOBNEHHOW Mporpamme peanmnsyroTca 4Yepe3  KM3ydyeHWe LeHHocTel  «KasaxcTaHCKUM
NaTPUOTM3M M TPaAXKO3AHCKAA OTBETCTBEHHOCTb», «YBaxeHue», «CoTpyaHuyecTtBo», «Tpya w
TBOpYecTBO», «OTKpbITOCTb», «O6pa3oBaHWe B TeyeHWe KMU3HW» [5], 3a/0KEHHbIX B
obueHaunoHanbHoM naee «MaHrinik enx».

B obHoBNeHHble y4yebHble nporpammbl No npeametram «MaTemaTuka 5-6 Knaccbly,
«Anrebpa 7-9 knaccbl», «feometpus 7-9 knaccbl» 1 «Anrebpa 1 Hadana aHaAn3a» BKAOYEHbI LEean
0by4yeHMa, KOTopble AatoT YYaWMMCA MPOYHbIA NAAcT 3HaHWN, GOPMUPYIOT PYHKLMOHANBHYIO
rPAaMOTHOCTb, KPUTUYECKOE M TBOPYECKOE MblLIEHME YHALLMXCA Yepes Pa3BUTUE YMEHMIA CTPOUTL
MaTeMaTUYecKkme moaenun Ana onnmcaHmaA NPOLECCOB B PA3/IMYHbIX KOHTEKCTAX, Pa3BMBAOT HABbIKK
NPaKTUYECKOro MCMOb30BaAHWA NONYYEHHbBIX 3HAHWNA.

Mo3TOMY Ba*KHbIM 3/1EMEHTOM Ha ypOKax ABNAETCA rpynnosad paboTa, Koraa ydvaumecs,
Hnarogapa B3aMMOAENCTBUIO CO CBEPCTHMKAMM, B nMpoLecce 06CyKAeHMA U ANCKYCCUN NPUXOOAT
K GOpPMMPOBaHMIO COOCTBEHHbIX BbIBOAOB U AOCTUIAtOT H0ee BbICOKOrO YPOBHA MOHUMAHMA.

B 06HOBNEHHOE coaepKaHMe y4ebHbIX Nporpamm No matemaTuKke Hbin cAenaH akLEeHT Ha
Pa3BUTME MATEMATUUYECKMX 3HAHUM U yMeHMrM B 06NacTM umMcen, CTAaTUCTUKM U Teopuwu
BEPOATHOCTEN, MAaTEMATUYECKOIrO MOAENMPOBAHNA.
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ApyrMn - OTANYUTENbHBIMU  OCOBEHHOCTAMM  MPOrpamm  ABAAKOTCA:  OXKUAAEMble
pe3ynbTaTbl, NPeACTaBAEHHbIE B BUAE CUCTEMBI Lenei 0by4yeHUs; MpUHUMN CNMpPaabHOCTU —
nocTeneHHoe HapallMBaHME 3HAHWK U YMEHMUIA OT TEMbI K TEME, OT K/lacca K Knaccy; passuTme
McCnenoBaTeIbCKMX HABbIKOB; 0by4YeHWe MPUMEHEHUAM TEXHUYECKMX CPeACTB W MPUKAAAHbIX
nporpamm v ap.

Meparormyeckne noaxonpl B 0byyeHMM matemaTvKke B y4eOHOM Nporpamme BK/OYAKOT B
cebsa ncnonb3oBaHne MeToA0B NPobemMmHOro obydyeHua; pasnnyHbIX GOpPM rPynnoBoi paboTbl;
MEeTO/ZI0B B3aMMOODOyYeHMs yyawmxca (BHYTPW Knacca v Mexay Kaaccamu); pasnndHbix Gopm
MPaKTUYECKOW M TBOPYECKOW AeATenbHOCTM (paboTa C TaKMMM mMaTepuanamu, Kak naacTuivH,
CTEK/NO, AEPeBO, KOHCTPYKTOP Pa3/IMYHbIX FEOMETPUYECKMX MOJENEN); YaCTUYHO-NMOMCKOBOrO
MeToZa (pelweHune 3a4a4, Tpebytowmx BbINONHEHWS NMOUCKA, MCMOAb30BaHMA AOMNOAHUTENBHOIO
MaTepuana); MmccnenoBaTeNbCckoro nNoaxoda (Y4To s 3Hato, YTO XO4y Y3HaTb, YemMy Hay4yuaca);
aKTMBHbIX MeTooB  0byyeHusa; anddepeHUMPOBAHHOrO  MNOAX0Aa;  CMCTEMATMYECKOro
MOHUTOPUHIA y4ebHbIX AOCTMXKEHUIM YYalLMXCA; LEHHOCTHO-OPMEHTMPOBAHHOIO MNOAXO0Aa;
JIMYHOCTHO-OPUEHTUPOBAHHOMO NOAXOAA.

OXKnpaemble pesynbTaTbl B BUAE CUCTEMDI Lieneit 00y4YeHNs BbICTPOEHbI B COOTBETCTBUM C
KaTeropmamm TaKCOHOMMUM bayma 1 HanpasaeHbl Ha Pa3BUTME NO3HABATEIbHOMN U MbICINTENbHOWM
neatensHocten yyawmxca. Uenn obyyeHma ocHOBaHbl Ha GOPMMPOBAHUM  MbICANTENbHbIX
HaBbIKOB YYaLLMXCA, OT 3/1EMEHTAPHOrO (3HaHWe, MOHMMaHKeE, MPUMEHEHWE) A0 BbICOKMX YPOBHEN
(aHanm3, cuHTE3, oueHKa). Hanpumep, uenn obydeHuna no Tunoson y4yebHOM MporpamMmbl Mo
yyebHOMy npeameTty «MaTemaTnka» AnA 5-6 KNaccoB OCHOBHOTO cpeaHero ob6pa3oBaHMA Mo
0H6HOBNEHHOMY COAepPXKaHWIO, NO pa3aenam « OTHOWEHWA 1 NPONOoPLMA» U «3aBUCUMOCTU MEXK Y
Be/IMYMHAMM», 6 KNacc:

° 3HaTb onpeaeneHne Nnponopumm; (3HaHue);

° YUTaTb M 3aNUCbIBaTb MPONOPLMK (3HaHME);

o pacno3HaBaTb M COCTaBAATb NPOMNOPLMM; (MOHUMAHKE);

o 3HaTb M NPUMEHATbL OCHOBHOE CBOMCTBO NPOMNOPLMM; (3HAHME, MOHMMaHMe,
NpPUMeEHeHne);

o pacno3HaBaTb 1 peLlaTb 3a4a4n, B KOTOPbIX BEAUYMHbI CBA3aHbI MPAMOM 1
06paTHOM NPONOPLMOHANBHOCTAMM (MPUMEHEHME);

o COCTaBATb Tabauuy A1A 33aBUCMMOCTEN, 3adaHHbix dGopmynon uam
rpapukom (aHanms);

o CTPOUTb TPadPUMKM 3aBUCMMOCTEN, 3adaHHbIX GOpPMyIoN U Tabauuein
(cnHTE3);

o Haxo4WUTb M UCCNenoBaTb 3aBUCMMOCTM MEXAy BeNUYMHaAMM, UCMOb3yA

rpadmKmM peanbHbiX NpoLeccos (oLueHMBaHMe)

MpUHUMN cnMpanbHOCTU. B yyebHOM nporpamme Kaxaasa Lenb 0bydeHma 1 Kaxaan Tema
NO UCTEYEHMIO BPEMEHM PAaCCMATPMBAIOTCA BHOBb C MOCTEMNEHHbIM YrAyHAeHUEM, YCNOKHEHUEM U
HapalwmBaHMem obbema 3HaHWIM M HaBbIKOB MO HWMM. HarnaaHbIM NPUMEPOM SBAAETCA pasaen
«CTaTUCTMKM 1 Teopun BeposTHocTel» ¢ 5 no 11 Knacchl:

5 «knacc. KombuHaTopHble 3amaun. Buabl amarpamm. Cnocobbl npeacTtaBAeHMs
CTAaTUCTUYECKNX AAHHbIX.

6 kKnacc. PeuwleHne KOMOWHATOPHbIX 33aZa4 MeToaom nepebopa. BblumcneHume
CTAaTUCTMYECKNX YMCNOBbIX XapPaKTEPUCTUK.

7 Knacc. l'eHepanbHas cCoOBOKYNHOCTb. CnyyaliHan BbibopKa. ABCONOTHAA M OTHOCUTE IbHASA
4acToTbl. [1OIMIOH YacToT.

8 Knacc. T'mctorpamma vactoT. CpegHee 3HaveHue. Ancnepcma. CTaHOapTHOE OTKAOHEHME.

9 knacc. Popmynbl KOMOUHATOPUKM ANA BbIYMCAEHNS YMCNA NEPECTAHOBOK, Pa3melLeHU,
coyeTaHMsa 6e3 NoOBTOpPeHN.
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10 Knacc. BuHOM HbtloToHa 41A NPUBAMKEHHBIX BbIYMCAEHWIA.

11 Knacc. OugeHKa YMCNOBbLIX XapPaKTEPUCTUK CAYHYAaMHOM BeNUMYMHbBI MO BbIOOPOYHbLIM
[AHHbIM.

MpaKTUyeckaa HanNpaBNEHHOCTb peasn3yeTcAa 4vepe3 pas3BUTME HABLIKOB MOCTPOEHWSA
MaTEMATUYECKUX MOJENeN Pas3/IMyHbIX MPOLECCOB, CBA3AHHbLIX C PeasibHbIMU KMU3HEHHbIMM
CUTyaumammM. 3a/1a4n Ha pelleHne KOHKPETHOW MKM3HEHHOM npobsiembl, peanbHOM CcUTyauumm
CNOCODOCTBYIOT MOTMBMPOBAHMIO YYALIMXCA HaA W3y4yeHMe MaTeMaTMKM, KaK WMHCTPYMEHTa
COBCTBEHHOTO YCTONMYMBOrO pa3BMTuA. Hanpumep:

o O NPOAYKTax MUTAHMA W CENbCKOro XO3ANCTBA (Hanpumep, onpeaenunTb
noTpebHOCTb B NPOAYKTAX MUTAHMA OAHON CEMbM, OAHOIO XO3AMCTBA, OAHOW CTPaHbI, BO
BCEM MUPE U T.A4.);

o 34paBOOXPaHEHNA  (Hanpumep, paccynTatb  NOTPebHOCTb  Bpaven-
neamaTpos B ropoze ActaHa Ha 2025 rog ¢ y4eTom AeTOpOXA3aeEMOCTU U T.4.);

o O BOJAHbIX pecypcax (Hanpumep, HeAOCTaTOK BOAbl, AOCTaBKa BO/Abl B
OTAa/IeHHble PaOHbl, UCTOYHWUKKM NOTPebAEeHNs 1 T.4,);

° 06 06pasoBaHWUKM (Hanpumep, paccyuTaTb NMOTPEOHOCTb B CheLumanmcTax
onpeaeneHHoro nNpoduna B CTpaHe, KOAMYECTBO y4yebHbIX 3aBeAeHUI AN OCHALLEHWS
PbIHKa CneunanncTamm BbICOKOro YPOBHA M T.4,),

o 0 cBobogHOM BpemeHM U rnobanu3aumm  (Hanpumep, BAUAHUE
NPa3AHMYHbBIX NOE340K Ha MPUMPOAY M OKPYKAMLWY cpeay, 3alWuTa U MCNoaAb30BaHMe
NPUPOAHbIX PECYPCOB M BbipaboTKa 3HEpPrnmn, NPon3BoACTBO M NoTpebreHne sHeprumn B
[OMOX03AMCTBE (Ha permoHasibHOM, HaUMOHANbHOM, MEXAYHAPOAHOM YPOBHSAX).
3a4aHuMA C NPaAKTMYECKON HAaNPaBNEHHOCTbIO Bbi3bIBAOT OO/LLION MHTEPEC Y YYaLMXCA U

BbINOIHAOTCA C yA0BONALCTBMEM. EC/IM paHblie AeTAM AOCTAaTOYHO HbIS1I0 3aMOMHMTD, YTO «ABAXK/bI
ABa — YeTblpe» U yunTenb bbl e AMHCTBEHHbBIM UCTOYHUKOM MHbOPMaLMM, MMea CBOEN 3ada4el
nepeaaTb 3TOT 06bem 3HAHMI yYaLMMCS, TO ceiyac nepes HUM MHasa 3aJadva — Co34aTb YCA0BUS,
MPY KOTOPbIX YYaLWMINCA CAMOCTOATENbHO UKW NPWU NOAAEPIKKE OAHOKNACCHMKOB chopMynmpyeT
LLe/IM CBOEro 0byyYeHms, CPOEKTMPYET NYTH UX AOCTUNKEHUS, OyaeT KOHTPOMPOBATb M OLEHMBATH
CBOW pe3y/bTaThl.

MNpumeHeHne WKT. O6HoBNeHHble y4ebHble Nporpammbl NpeaycmaTpuBatoT obyyeHue
MPUMEHEHUIO  TEXHUYECKUX  CPeACTB M MPUKAAAHbIX — nporpamm.  MHbopmaumoHHo-
KOMMYHWKaTUBHbIE TEXHONOTMM MPUMEHAIOTCA Ha YPOKAX MATEMATUKM C LENbIO pelleHus
PA3/IMYHbIX MaTEMATUYECKUX 3a4a4:

o MCNONb30BaHME YHALLMMMCA NPOrPAaMMHOro obecneveHns ANs NOCTPOEHMA
rpadukoB 1 reomeTpuyeckmx yeptexken (Paint, kahoot, GeoGebra, 1C: Matematuyeckuii
KOHCTPYKTOP, rpaduyecKknin KanbKynatop);

o obyyeHMe yYyalIMXCA WCMNONb30BAHUIO 3NEKTPOHHbLIX PECcypcoB, YTO
CNocobCTBYET Pa3BUTUIO HaBbIKOB CAMO0DHPA30BaHMA;

o co3faHne BMAEOOUNIbMOB O MPOLLECCE BbIMOJAHEHMA MATEMATMYECKOrO
3aZlaHuA (co3maHne reomeTpmyeckmx duryp, paboTa B TEXHWKE opuramm);

o obecneyeHme HarnsAHOCTM  MNPU  M3YYEHUW  PA3IMYHBIX  PA3neNoB
MaTEMATUKM  (Hanpumep, TeoOMEeTPUM MpU MNOMOLWM NporpammHoro obecneyeHus
GeoGebra, 1C: MaTeMaTU4YeCcKnin KOHCTPYKTOP);

o COBEPLIEHCTBOBAHME HaBbIKOB PaboTbl CO CTATUCTUYECKMMM AAHHBIMWU C
MOMOLLIbIO PA3/INYHbIX MPUAOKEHUI nporpamm (MS Excel, MS Access).

HoBas nporpamma TakKe npeaycMaTpMBAET WHTErpauuio MaTeMaTUKM C  APYTMMU
npegMeTammn, Hanpumep, xummen n OGU3MKOM, MOMOraeT yduTento craTb «HapmeHom» U
NPUrOTOBUTbL CBOM YHMKaA/bHbI 06Pa30BaTE/IbHbIN KKOKTENIbY.
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Hanpumep, npu nsyyeHumn pasgena «AnddepeHumansHble ypaBHEHMA» MOXHO NPOBECTM
WHTErPUPOBAHHBIM YPOK, B XO4e KOTOPOro y4yalimMeca pelwatoT ou3Myecknme 3afaydnm  Ha
TennoobmeH, paboTy, CKOPOCTb, MOLLHOCTb M T.M., COCTaBAAA K HUM MaTEMATUYECKME MOLENN —
anddepeHUnanbHoe ypaBHEHME.

B 3akntoyeHWe cneayet OTMETWUTb, YTO Bbllle yKa3aHHble 0COH6EeHHOCTM OBHOBNEHHOrO
coaepkaHusa 00pa3oBaHMA MO MaTeMaTMKe MOBbLILAT MOTMBALMIO YYalMXCA W Pa3BMBAOT
YMEHMA M HaBblKM B 0Oy4YeHMM, a TaKKe yay4llatoT KayecTBO 0b6pa3oBaTe/IbHOro npoLecca. Takum
06pa3om, B OOHOB/EHHbIX y4ebHbIX MpPOrpamMmax Mo MaTeMaTUMKE YUYMTbIBAIOTCA KayecTBa M
HaBblkM 21 BeKa, KOTOpble AO0/KHbI ObITb Yy y4alMXCA: KPUTUYECKOE MblLUNEHWE, pPa3BUTME
GYHKUMOHANBHON FPaMOTHOCTM, Hay4YHO-MCCNeA0BaTeIbCKME HABbIKM M HABbIKM MCMO/b30BaHWA
NKT.
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MGIEP 2017. M3aaHune nepsoe. OnybankosaHo B 2017 roay OpraHum3aumii O6beamHeHHbIX Haumii
no Bonpocam o6pa3oBaHMA, HayKM U KyabTypbl MHCTUTYTOM MaxaTmbl FaHAAM no o6pa3oBaHuMio B
NMHTepecax mmpa n yctondmsoro passutunsa (FOHECKO MMTOMYP).

2. «MHCTpymeHTapuii mexxayHapogHoro wuccnegosaHua  PISA-2018/KomnbioTepHblit
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The concept of STEM education is based on the idea of improving and renewing the
educational system through STEM technologies. STEM (or STEAM) education acts as a bridge
connecting the educational process with career development and professional growth, preparing
students for a technologically advanced world. The implementation of STEM and STEAM
approaches requires a transformation of the secondary education system's content,
fundamentally new approaches to the organization of practical classes, equipping school
laboratories and workshops with modern equipment, and carrying out a systematic process of
developing STEM competencies in students. In STEM education, students gain more autonomy,
becoming active participants in the learning process compared to the traditional lesson format
[1].

Until recently, specialized education has predominated in Kazakhstan's education system.
Today, the active integration of innovative teaching technologies into the general secondary
education system has become a societal demand. In some private and secondary schools in
Kazakhstan, the STEM approach, characterized by an emphasis on basic robotics, ICT-based
laboratory work, and project-research methods, is being implemented [2].

The advantages of STEM education include fostering critical thinking, applying engineering
and technical knowledge to everyday life, teamwork, creative and innovative approaches to
projects, and developing students' creative abilities in practice-oriented and engineering
disciplines. Within STEM education, robotics has proven to be an area where the needs of high-
tech industries intersect with children's natural interest in technology, programming, modeling,
and construction. Robotics education combines learning with play, encouraging both technical
creativity and the development of active, engaged, self-sufficient individuals.

The variety of robots provides students with an excellent opportunity to explore the world,
including science, technology, engineering, art, and mathematics (STEM). Robotics fosters
teamwork, leadership, and collaborative problem-solving, while helping teachers align student
capabilities with the challenges presented.

STEM education, as a new methodology for teaching schoolchildren, is introduced through
integrated learning, promoting interdisciplinary connections. In the context of STEM education,
the main goal of the "Informatics" subject is to develop students' information and communication
competencies, integrating content from "Technology" and "Robotics." The content of
"Informatics" should include programming languages such as MindStormsNXT, EV3, Microbit,
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Arduino, Scratch, Python, Java, and C++, taking into account robotics content. It should also
include algorithmic principles, 3D modeling, CAD, and other technologies.

Special programs are being developed in informatics with modules such as "Programming
and Prototyping" and "3D Modeling." The course "Educational Robotics and 3D Modeling" is
designed for extracurricular activities in grades 5-7, aimed at providing a comprehensive
understanding of technical structures, mechanisms, and machines. The course fosters an interest
in technology, problem-solving abilities, and creative ideation.

Currently, schools are introducing robotics into the variable part of the curriculum, with
key components taught within the "Technology" subject. Engineering and technical skills
development starts from elementary school, where children engage in construction and modeling,
learning the basics of algorithmic thinking and programming. Simple construction kits like Lego are
introduced, following the principle of progressing "from simple to complex," starting with
replicating designs to creating original projects.

Construction and modeling activities motivate students towards technical work,
encouraging creative thinking and product creation. As students progress to more advanced
microcontrollers and programming languages, they are introduced to manipulator robots and
eventually to robots equipped with artificial intelligence.

The stages of learning robotics should align with the development stages of robots,
characterized by functionality, programming languages, and intelligence levels. Engineering and
STEM education aim to foster project-based and research-oriented activities in and out of school,
utilizing an interdisciplinary approach to teaching.

Creating conditions for project-based learning is a crucial task for modern education, as
project work allows students to develop subject-specific and interdisciplinary skills and apply them
effectively in practice. Project work is directed at meeting students' needs through the creation of
a product as the result of the project, which incorporates objective or subjective innovation.

Projects can be viewed as problems requiring solutions. The student defines the project's
content, goals, necessity, and novelty. By preparing projects, students learn creative processes,
acquire problem-solving experience, and apply knowledge in specific areas. Through the project
process, students develop action plans, select topics independently, and create innovative
products.

Thus, the STEM approach is not a subject-specific, but rather a project-based educational
environment, utilizing integrated learning methods and a "subject-subject" format with specific
assessment methods for academic achievements. The STEAM approach, which integrates subject
content for practical use, should be extended not only to the school system but to the entire
educational system of Kazakhstan.
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My3blKalbHOE MCKYCCTBO, ABAAACL OAHUM M3 Ba)KHEWWMWMX KOMMOHEHTOB 3CTETUYECKOW
KY/IbTYypPbl, UMeeT B0/blLOe 3HaYeHMe B CTPYKTYpe 06pa3oBaTeIbHOro NpoLecca 414 BCECTOPOHHE
rAPMOHWYHOTO Pa3BUTUA MOOLENKMN.

MpeogoneHne AyxoBHO-HPABCTBEHHOMO 3acToA 0bwecTBa TpebyeT ceroaHA pagnKaibHOro
nepecMoTpa M COBEPLIEHCTBOBAHMA BCel cucTembl 06pa3oBaHMA KaszaxcTaHa. [losTomy
My3blKanbHOe  06pa3oBaHWe, CNocobCTBylOWEe  FAPMOHMYHOMY  Pa3BUTUIO  JIMYHOCTMY,
GOPMMPOBAHMIO MY3bIKaZIbHO-3CTETUYECKOTO BKyCa M NOTpebHOCTEeN 1 AyXOBHO-HPABCTBEHHOIO
ee CTaHOB/IEHMA HEe MOKET OCTaTbCA B CTOPOHE OT NPOMCXOAALLMX Npeobpa3oBaHUI B CTpaHe B
nocneaHue roasl.

YyeHbiMM npodenaHa 6onbluas paboTa No M3y4eHUo UCTOPUM Pas3BUTUA obLLEero U
My3blKanbHOTro obpas3oBaHunsa. OaHako aHann3 paboT CcBA3aHHbLIX C AaHHOM NPobaeMaTUKON,
MOKa3blBaeT, YTO A0 CUX MOP WUCTOpPMA OBLLErO M My3blKa/lbHOro 0b6pa3oBaHMA, B YACTHOCTH,
nccnenoBanacb B OCHOBHOM Ha maTepuane KasaxctaHa B LLe/I0M, a UCTOpUSA OTAEe/bHbIX 0baacTei
OTPOMHOMN pecnyb/IMKKM, BCE elle He M3yyeHa [AOCTAaTOYHO MOMHO. AHanM3 AuTepaTypbl,
3aTparvBatoLLein BOMPOCbl UCTOPUM M Ky/NbTypbl Kpas, MOKa3biBAeT, YTO B HACTOAWMA MOMEHT
BO3pacTaeT aKTya/lbHOCTb PermoHabHOro 06pa3oBaHMA, B YaCTHOCTM MY3bIKa/IbHOTO.

CTaHOBNEHME W Pa3BUTME MY3blKa/bHO-3CTETUYECKOrO 0b6pa3oBaHMa B KasaxcTtaHe TecHO
CBA3aHO C MHOIOBEKOBOW MCTOPMEN U KyAbTypol Hapoaa. CBoeobpasme o06LIECTBEHHO-
MCTOPUYECKMX YCIOBMUI,  PENUrMo3Hble 3anpeTbl CO34aBajn Cepbe3Hble MNPensaTcTBMA AAA
BO3HWKHOBEHMSA M PA3BUTUA MCKYCCTBA - KMBOMUCK, xopeorpaduu, TeaTpa. Hanbonee apko u
CaMODbbITHO XyA0KeCTBEHHOE TBOPYECTBO Ka3axCKOro Hapoda Oblfio OTPaXKEHO B My3blKa/lbHOM
Ky/bType.

Pa3BUTME My3blKasbHOM  KyAbTypbl 3anagHo-KasaxcTaHckol obnactm  oxBaTbiBaeT
[0CTaTOYHO 60M1bLLIONM UCTOPMYECKMiM Nepmo. My3bika NPOBMHLMM BCErAa Urpana CyLwecTBEHHYO
PO/b B CTAHOB/IEHWM OTEYECTBEHHOMO MCKYCCTBA. Ha BCex 3Tanax caMopasBUTUA XY40KECTBEHHOW
XM3HWM 3TOro pervoHa OONblIyld POAb Mrpana My3sblka, MNPeACcTaBAeHHaA AeATeNbHOCTbO
HapOAHbIX, CAMOAeATENbHbIX M NPOdECCMOHANbHBIX TBOPLLOB.

Pacnonaraacb Ha rpaHuue Esponbl u A3mum, 3anagHo-KasaxcTaHckas obnacTb ABMAACH
OOHUM M3 Tex KPYMHbIX MHOTOHAUMOHANbHbIX LLeHTPOB Ka3zaxcTaHa, Ha TeppuUTOpMM KOTOPOro
NPOXMBAAN HaPOAbl Pa3HbIX HALMOHAAbHOCTEN. MMEHHO MONMHAUMOHANbHBIN YKAa4, permoHa
MOCNYKUA OCHOBaHWEM ANA GOPMMPOBAHMA CaMODbITHOrO GONbKAOPA, HEPEAKO POXAEHHOIO
Ha CTbIKE Pa3HbIX HALMOHANbHbIX TPAAMUMI. My3biKanbHbIA Meranoamnc 3anagHo-KasaxcTaHCKoM
061acTn, ABNAACH YaCTbio 0OLLEero KyabTypHOro MpPOCTPaHCTBA OrPOMHOM CTPaHbl, pa3BMBaaCcA
[OCTAaTOYHO WMHTEHCMBHO He TO/bKO KaK ee 4acTb, HO M KW CBOEM aBTOHOMHOM KU3HbHO,
npuobpetas caMoObbITHblE YepTbl, CYyLLECTBEHHO OT/NIMYaAACb OT APYrMX PEerMoHOB CBOMMM
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MacwTtabamu U yCTPOWCTBOM. Ha MNpPOTANKEHUM ONUTENBHOTO BPEMEHM Kpal M3MEHAACA,
PaclIMpANCcA M COKpallancAa, TeM He MeHee, ero crneumoduyeckas poab W 3HaYeHWe [0
HaCTOALLErO BPEMEHM OCTalaCb HEM3MEHHOW.

Bonblioe 3HadYeHWe B Pa3BMTMM My3blKasbHOro MCKyccTBa B 3anafHo-KasaxcTaHcKoM
061acTN B AOPEBOIOLMOHHDBIM NEepUoa MMeNo TBOPYECTBO Ka3axCKMX HAPOAHbIX KOMMO3UTOPOB
ycTHOM Tpaamumm — KypmaHrasbl Carbipbaesa, [aynetkepesa LUuraera, OuHbl Hypneincoson,
Celiteka Ypasanvera. CBOMM TBOPYECKOM AEATENbHOCTbIO OHM OKa3a/iv BAUAHME Ha NPOLECCHI
bopmMMpoBaHMA M Pa3BUTMA  HAUMOHANbHbLIX My3blKanbHbIX WKoA.  OAHaKo OTCyTCTBUE
MY3bIKa/IbHON MMCbMEHHOCTU CAEPMKMBANO Pa3BUTUE NPOdEeCCUOHaNbHbBIX GOPM My3blKa/IbHOMO
obyyeHnAa M 06pasoBaHMA, TaK KaK CneumanbHblX My3blKa/bHbIX Yy4ebHO-BOCNMTATENbHbIX
3aBeZleHM B 3TOT Nepuos eLle He Bbino.

Kpome TpaamMuMOHHbIX GOPM CyLLECTBOBAHMA Ka3aXCKOro HapOAHOro My3blKa/bHOro
MCKYCCTBa, YpanbcK B KOHLUe XIX BeKa cTan O4HMM M3 MEepPBbIX 04aAroB 3apOXAEHMA U PA3BUTUA
rOPOZACKOM My3bIKa/IbHOM Ky/bTypbl E€BPOMENCKOro TuMa Ha TEPPUTOPUM COBPEMEHHOTO
KasaxcTaHa. [loABneHWe nepBbiX BOEHHbIX OPKECTPOB ABWIOCH Ba*KHbIM 3TanoM Ha MyTu
CTaHOB/IEHMA MY3bIKa/IbHOWM KYNbTYpPbl KPas.

3apoxaeHne 1 GopmmpoBaHME My3blKaNbHO-3CTETUYECKOrO 0Opa3oBaHUA B pervoHe
npoucxoamno Ha noyse obuLero 06pa3oBaHNA N ABNANOCH €ro COCTaBHOM YacTbto. CBoeobpasme
Pa3BUTMA CMCTEMbI HAPOAHOro 0bpasoBaHMA B ObiBLEN Ypanbckoi 0b6nactu, bblno obycnosneHo
KaK MHOrOHaUMOHANbHbIM COCTAaBOM HaceneHns 061acTu, Tak U ero CouManbHbIM YKNAL0M.

BakHoe MecTo B JAefne CTaHOBAEHMA My3blKalbHOro obpa3osaHMA B KasaxcTaHe B 3TOT
nepuoa, Mmena nejarornyeckan AeaTenbHOCTb M.ANTbIHCapuWHa. MM Bnepsble Obinv BBEAEHDI
YPOKM NeHuMA B 4McNo 00A3aTeNbHbIX OAUCUMNAMH, AeNanncb, NO BO3MOMKHOCTM, MNOMbITKK
MCNONb30BAHMA My3blKa/lbHbIX MHCTPYMEHTOB B Mpouecce npenogasaHua. N.ANTbIHCapWH Gbin
OCHOBOMO/IOXHUKOM PYCCKO-KA3axCKMX LUKOJ, OTKPbITME KOTOPbIX Hayanocb B TypraCKom w
Ypanbckor obnactax.

B pa3BMTUM UCKYCCTBA U MYy3bIKaIbHOM Ky/bTypbl HONbLINE NEPCNEKTUBBI OTKPBINCE NOCAe
PEBOMOLMMN — HA NMOYBE HAPOAHbIX YCTHbLIX TPAAMLMIA My3bIKaZIbHOrO BOCMUTAHMUA 1 0Opa30BaHMA
Hayanca ANUTENbHbIA M CAOXHbIA NPOLECC CTaHOBNEHMA NPOPECCMOHANbHOTO My3blKa/lbHOro
obpasoBaHmA B KazaxctaHe. OH Obln TECHO CBA3AH C OCBOEHMEM HOPM U MPUHLMMNOB PYCCKOTO M
MMPOBOrO My3blKaNIbHOTO MCKYCCTBA. B My3blKabHbIX y4ebHbIX 3aBeaeHnAX MocKBbI, /leHWHrpaaa
W APYrMX KPYMHbIX rOpoAoB MNOAyYMan cneumansHoe obpa3oBaHMe MNepBble HaLMOHaAbHble
KOMMNO3MTOPbI WM My3blKOBeAbl, BMOCNEACTBMM CbirpaBliMe Beayllyld pPOAb B Pa3BUTUM
My3blKa/IbHOro 06pa3oBaHMA 1M BOCNUTAHWA B pecnybaunke.

Taknum obpasom, nocTeneHHO B COLMOKY/AbTYPHOM MPOCTPaHCTBe KasaxcTaHa Hameyasnca
XNBOWM MHTEPEC HAPOAa K PA3NIMYHbIM BUAAM UCKYCCTBA: My3blKe, TeaTpy, No33uu. MpeactaButenm
nepenoBO WMHTENNUreHUMWU CcO34aBann NtobUTenbckMe TeaTpbl, OPKECTPbl, XOpbl, aHCambau,
0bbeanHANNChL B obuecTsa.

B 20-e roabl XX Beka B 3anaaHo-KasaxctaHckon obnactn dopmupytoTca nepsble oTpsAb
NMMOHEpPOB. 3TO ABWUNKEHME CNOCOOBCTBOBANO CM/IOYEHWUIO HEOPraHM30BaHHOW AETBOPbI, Pelano
npobaembl 4OCyra NoApacTatoLlero NOKOAEHUs, CTaBUO 3a4a4mM No bopbbe ¢ 6ecnpmM3opPHOCTbIO.
[etn, no mepe cun M BO3MOXKHOCTEM, MOMOranaM B3pOC/AbIM B paboTe Mo nNpeofoneHunto
XO3AMCTBEHHOM pa3pyxy, OpPraHM30BbIBAIN KPYXKKM CAMOAEATENIbHOCTM, Yy4acTBOBaA/AM B
0bLLECTBEHHOW XM3HWM NOABMBLUMXCA BHELLIKOBbHbIX YYpexaeHUN.

30-e roabl CTaAM Hava/oM  NPOPeCccMOHaNbHOTO My3blKanbHOro obpa3oBaHMA B
KasaxctaHe - B Anma-ATe 1 B YpanbCKe OTKPbINCL NepBble My3blKasbHble y4ebHble 3aBeAeHnaA —
[EeTCKMEe My3blKa/lbHble LWKObI.

CnefylowmMm 3Tanom B PasBUTUM CUCTEMbI My3blKa/NIbHO-3CTETUYECKOTO 0Opa3oBaHMA B
3anagHo-KasaxcTaHckon obnactu ctano oTKpbiTMe B 1944 roay YpanbCKOro My3blKasbHOMO
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yYmamua -  CpeaHero 3BeHa [JaHHOM uenu. Yumnuuwe 6bl1o NepBbIM WM €AUHCTBEHHbLIM
yypexaeHnem nogobHoro Tuna BO Bcex obnactax 3anmagHoro KasaxcTaHa 3Toro nepuoja.
My3blkanbHoe obpa3oBaHMe HaYan0 BbICTPAMBATLCA B ONPeAeNeHHYI0 CUCTEMY, MO3BONAOLLYHO
rOTOBMTb MYy3blKa/ibHble MCMONHNTENbCKME M NeJarormyeckme Kaapbl.

HaumHas ¢ 60-x rogos, B 3anagHo-KasaxcTtaHckoM o6nacTu NpoucXoauT AaibHelllee
pa3BMTME CMEUManbHOro  My3blKalbHOrO 00pa3oBaHMA M MpPOCBeLEeHNA: HabaoaaeTcs
WHTEHCUBHbIM POCT AETCKMX My3blKa/lbHbIX LWKO/M, B OCHOBHOM B CENbCKOM MECTHOCTH,
npuobpeTaeT WMPOKUM pa3max B 001acTU XOpoBoe ABMXKeHWe, HOo/bloe pPacnpocTpaHeHue
NONy4YaeT pPa3BMTME KOMMAEKCA YUPEKAEHUI KYNbTyPbl, CTaBLUMX LLEHTPAMM KyNbTYPHO-MacCOBOM
paboTbl cpean HaceneHuAa. K aTomy nepmoay OTHOCMTCA OTKPbITME 006AacTHOM GUNAPMOHMM,
CTaBLIEM OCHOBHbIM O4arom My3blKa/IbHOTO MPOCBETUTENbCTBA B PETMOHE.

B 70-e roabl ceTb AETCKMX My3bIKa/bHbIX LWKOA MOMOAHAETCA OTKPbITMEM B Ypanbcke
[eTCcKoM WKObl UCKYCCTB, KOTOPAs HapaBHE C My3blKa/lbHOM LLIKOIOM CTana BbINOAHATb GYHKLMM
peweHns npobnem 3aHATOCTM JaeTer. Takaa ¢dopma paboTbl € AeTbMKW  ObICTPO HalNa
PacnpocTpaHeHue B PaMOHHbIX LeHTPax W nocesnkax o6aactu.

B 80-e roabl nonyumMna WMPOKOe pa3BuUTME CTyaMnHaa ¢opma paboTbl npu
obuieobpasoBaTebHbIX LWKOAAX Kak No KasaxcTaHy B LEeNOM, Tak M B 3anafHo-Ka3axcTaHCKOM
obnactm B 4acTHOCTW. [loABNEHME WM PACNPOCTPAHEHWE My3blKaJbHbIX CTYAWA pacwmpuno
BO3MOMXHOCTM MY3blKa/IbHO-3CTETUYECKOrO 0OPa30BaHMA U BOCMUTAHWUA LUKONbHUKOB B PETMOHE,
BbINONHAA GYHKLMM My3bIKaIbHbIX LLUKO.

Cnepyoulee [ecaTuneTMe XapakTepusyetca MNoABAEHUEM WMHHOBALMOHHBIX y4eOHbIX
3aBEeAeHNN HAYaNbHOrO 3BEHa CMeuManbHOro My3blkalbHOro o06pa3oBaHMA B 3anagHo-
KasaxcTaHcKoM 06/1acTM — TMMHA3Wii 3CTETUYECKOro HanpaBneHua. 3agavya GopmMUMpOoBaHMA
TBOPYECKOW TMYHOCTU aKTMBM3NPOBana OOHOBNEHWE coAepKaHMA 0O6pa3oBaHNA B TMMHA3MAX, B
TOM 4yucne AUCUMAIMH  My3bIKaNbHO-3CTETUYECKOrO  UMKAA.  [WMMHA3sMK  3CTEeTUYEeCKoro
HanpaB/ieHMA OTKPbIIMCb B  CE/AbCKOM  MECTHOCTM — B TaWMaKCKOM, AKXKAWMKCKOM,
KapaTiobunHCKOM, TacKaMHCKOM, 3e1eHOBCKOM paioHax.

MocnenHee pecAtTuneTne XX BeKa CTaNio 3HaMeHaTe/lbHbIM COObITUEM B KYy/NIbTYPHOM M
obpa3oBaTe/IbHOM MPOCTPAHCTBE pervoHa. llossneHve B YpasibCKe WHCTUTYTa WCKYCCTB MM.
[aynetkepes  03HameHOBano CcoOOM  OCYLLECTBAEHWME  BaXHOMO  Wara B  cUCTEMe
npodeccmoHanbHOro My3blKanbHOTro 06pa3oBaHMA B 061ACTU, TEM CaMbIM, 3aBEPLIMB MOHYHO
TPEX3BEHHYIO CTPYKTYPY HEMPEPbLIBHOrO My3blKa/lbHOro 06pa3oBaHMA. TakMm 06pa3om, K KOHLY
XX cTonetva, CTPyKTypa My3blKasibHOro ob6pa3oBaHMA B 3anagHo-KasaxcTaHckol obnacTu
npuobpena 3aKkoHYEeHHYD  GopMy, BK/AOYaOWYD B cebAa pPa3BUTYIO CETb HAYa/IbHOTO
My3blKa/IbHOTO 06pa3oBaHMA — [AETCKMX My3blKaZbHbIX LWKOA, TMMHA3WM  3CTETUYECKOro
HanpaBneHMA W  AETCKUX WKOA WMCKYCCTB, My3blKanbHbIM Koaneax WM. KypmaHrasbl,
BbIMONHAWMI GYHKUMM CpeaHEro 38eHa AaHHOM UEenu U MHCTUTYT UCKYCCTB MM. [JayneTkepes,
NO3BONAIOWNA  MNOAYYUTb  BbiCliee NPodPeccroHaNbHOEe My3blKanbHOe o0bpasoBaHue #
3aK/II0YALOLLMIM TPEX3BEHHYIO CTPYKTYPY.

3apoamBllanacs B Hadane XX BeKa CTPYKTypa My3blKasbHOro npodeccroHanbHoro
obpasoBaHMAa 3anagHo-KasaxcTaHckon obnactu, npoaonkana GopmMMpPoBaThbCA M Pa3BMBaATHCA B
TeYyeHWe CTONETMA [0 HalMxX JAHeM, COXPaHWB CBOK OCHOBY, MNPWHUMMbI MOCTPOEHMA W
NpeemcTBeHHble TPaAMLMK, YCNelWwHOo AO0Ka3aB NPaBMIbHOCTb BbiIbpaHHOro nyTn. My3bikanbHoe
obpasoBaHMe B y4ebHbIx 3aBeieHMAX 3anaAHo-Ka3axcTaHcKom 061acTu ABMAOCH HEOTbEMIEMbIM
KOMMNOHEHTOM COLMOKYNbTYPHOM CUCTEMbI PErMOoHa M KasaxcTaHa B LLe/IoM.

Takum 06pasom, JaHHaa nepuoamsauums Mo3BOMAA CUCTEMHO NPOAHaNM3MPOBaTb
MCTOPMKO-0H6pa3oBaTeibHble MPOLECChI, BbIABUTb MX MCTOKWM, MPUYUHHO-CNEACTBEHHbIE CBA3M,
npoTMBOpeYna, OCOBEeHHOCTM, TeHAEeHUMM pa3BuTMA. MCnonb3oBaHWe pPa3HOODOPa3HbIX
MCTOYHWKOB MO3BOAMNO BbIABUTL KaK MONOXMTENbHbIE, TaK W OTpuLaTeNbHble TEeHAEHUUN B
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MCTOPUM My3bIKaNbHO-3CTETUYECKOro obpas3oBaHMA B 3anafgHo-KasaxcTaHcKol obnactu, yyer
KoTopbIx crnocobcteyeT 6onee rnybOKOMY OCMbIC/IEHMIO MPOLWIOrO, afAeKBAaTHOIO MPUHATUA
HaCTOALLEro M NPOrHo3MpoBaHMA 06pPa30BaTENbHbIX MPOLECCOB B ByAyLLEM.

OTctoga cneayet, 4TO MNPU  MNPOEKTUPOBAHUM  PA3BMTUA CTPYKTYPbl PErMOHANbHOIO
My3blKa/IbHOTO 00pa30BaHMA HEOBXOAMMO OCO3HaHME LEHHOCTEN, TPaAMLUMIA U KyNbTYpPHO-
MCTOPMYECKOM 3HAYMMOCTM My3blKanbHOro obpasoBaHma KasaxctaHa B uenom. K atomy cneayet
NPUCOEANHUTL PErMOHANbHbIM KY/NbTYPHbIN OMbIT, HAKOMEHHbIM MYy3blKasbHO-NEAATOTMYECKUM
coobuiectsom 061acTM, TOT OMbIT, KOTOPbIA MOXHO Ha3BaTb «KYyAbTyPHOM CaMOObITHOCTbIO.
Peannsaums B My3blKaibHOM MNPaKTUKE NPOrPeCcCUBHbIX MAelM, CHOOPMMPOBABLLMXCA HA PA3INMYHbIX
3Tanax M YPOBHAX My3blKalbHOro 06pa3oBaHMsA, MOXKET NpMUAATb NPOYHOCTb CKAAAbIBAOLWMMCS
TPAAMUMAM, TMO3UTUBHBIM  MY3bIKaZIbHO-KY/IbTYPHbIM  MPOLECCaM, BbIBECTU  My3blKasbHYO
Ky/bTypYy perMoHa Ha 60o/iee BbICOKMIA Ka4eCTBEHHbI YPOBEHbD.

CnncoK nnTepaTypbl:

1. MegbiHckni E.H. HapoaHoe obpasosaHune 8 CCCP. — M.: MpoceeueHne, 1952. — 165c.

2. KoHuenuusa pa3sutma obpasosaHusa Pecnybamkmn Kasaxctan go 2015 roga //
KasaxcTaHcKas npasga. — 2003 — 26 aeKkabps.

3. Kapnosa E.A. LlenoctHbli npouecc GOpMMPOBAHNA My3blKabHO-3CTETUYECKON KYNbTypbl
CTYAEHTOB Mejarormyeckoro Bysa: Astoped. AucC. ...KaH4. nea. HayK. — M., 1999, — 23c.

4. Meparornyeckas sHumknoneamsa. — M.: CoseTckas sHumMknoneama, 1965. —T. 2. — C. 886.

5. MyHanbaesa Y.[. ITHOCOLMANbHOE BOCNIMTAHWNE B YCI0BMAX COBPEMEHHOIo KasaxcTaHa:
Awncc. ...kaHA,. nea. HayK. - Aamatbl, 2005. — 152¢

262



«Research Retrieval and Academic Letters» (October 17-18, 2024). Warsaw, Poland

Biological Sciences

DISTRIBUTION OF THE GREAT GERBIL
(RHOMBOMYS OPIMUS) AND OTHER OOl
CARRIERS WITHIN THE BOUNDARIES OF
VILLAGES IN THE BALKHASH-ALAKOL BASIN

Belyaev A.l

Republican State Institution “Taldykorgan Anti-Plague Station” of the Committee of
Sanitary and Epidemiological Control of the Ministry of Health of the Republic of
Kazakhstan, zoologist, Taldykorgan city

Kim 1.B.

Republican State Institution “Taldykorgan Anti-Plague Station” of the Committee of
Sanitary and Epidemiologic Control of the Ministry of Health of the Republic of
Kazakhstan, zoologist, Taldykorgan city

Kunbosyn E.B.

Republican State Institution “Taldykorgan Anti-Plague Station” of the Committee of
Sanitary and Epidemiologic Control of the Ministry of Health of the Republic of
Kazakhstan, zoologis, Taldykorgan city

Eszhanov A.B.

Republican State Enterprise "Institute of Zoology" of the Ministry of Science and Higher
Education of the Republic of Kazakhstan, Almaty city, Head of Laboratory, State Natural
Reserve ‘lle-Balkhash’, PhD

Asylbek A.M.

Republican State Enterprise "Institute of Zoology" of the Ministry of Science and Higher
Education of the Republic of Kazakhstan, Almaty, Researcher,State Natural Reserve ‘lle-
Balkhash’ master

Sayakova Z.Z.

Republican State Enterprise "Institute of Zoology" of the Ministry of Science and Higher
Education of the Republic of Kazakhstan, Almaty, Senior Researcher, State Nature
Reserve ‘lle-Balkhash’PhD

Abstract. The distribution of the great gerbil (Rhombomys opimus) and other carriers of
CWD within the boundaries of villages on the territory of Aksu and Sarkad districts of Zhetysu
region was studied. During this period, 30 walking routes were conducted within nine villages and
surrounding landscapes to identify dens of the great gerbil in villages, determine their density,
habitability and number of gerbils both within the boundaries of villages and in the surrounding
landscape, as well as in search of dens and traces of other rodents. The presence of sandflies of
the genus Meriones and their numbers on the territory of villages were revealed.

Key words: rodents, especially dangerous infections, plague, great gerbil, carriers of the
plague pathogen, natural centre
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Introduction. Global climate change may affect the vital activity of carriers and vectors of
the plague pathogen, intensify the epizootic process of this infection and, as a consequence,
increase the risk of human disease [1-3].

This is a very urgent problem for the Republic of Kazakhstan, where cases of human disease
are quite often registered [4-6].

The problem of improving the epidemiological monitoring of plague includes the study of
epidemic and epizootic activity of its natural foci, the influence of natural, social and
anthropogenic factors on their distribution, the characteristics of pathogens, as well as the
development and introduction of new means of prediction and diagnosis [7-9]. The structure of
natural plague foci can often change as a result of economic development of the territory by
humans, and their economic activities can have a significant impact on the epizootic activity of
foci, creating conditions for rodent village or exacerbating the epizootic process [10-12].

The growth of migration processes, intensification of anthropogenic impact on the
environment have determined the high vulnerability of the international community to threats
and challenges of sanitary-epidemiological (biological) nature, which are no longer hypothetical
[13-15].

Under these conditions, the development of the most accurate forecasting of potential
epidemic events before they develop into public health emergencies is of particular relevance [16-
18].

Epizootological survey of the left bank of the lliysk basin was started in 1929. A plague
epidemic was detected in the villages of Kosanach and Sarybulak [19]. In the desert part of the Ili-
Karatal interfluve, where 4 foci of epidemic manifestations of plague have been identified [20-26],
there are at least 18 species of rodents, which tend to maximally expand their ranges. One of these
rodents, the second most abundant and epizootologically important species in the Ili-Karatal
interfluve, is the midday gerbil, whose biology remains poorly studied [26,27]. Gradual aridisation
of climate in the beginning of the XX century with its aggravation in the middle of this century
created favourable conditions for expansion of the range of desert and semi-desert rodent species
and is the reason for changes in rodent communities in the western part of the Ili Basin. Changes
in rodent communities also had epizootological consequences. With the increase in numbers and
eastward dispersal of great and red-tailed gerbils and yellow gopher, the possibility of plague
introduction from neighbouring natural foci such as the Moyinkum, north-western Pribalkhash
and Taukum into the western part of the Ili Basin increased [28]. In the Alakol Basin,
epizootological surveys for plague have been conducted since 1954, but the plague pathogen was
detected only in August 2000 from great sandflies [29].

Results. The research was conducted in the villages of Alazhide, Gali Ormanova, Molaly,
Yeginsu, Matay, Lepsy, Kokzhide, Shubartubek, Mukana Tulebaev (Figure 1).
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Figure 1 - Research locations

In the surrounding landscape of Alazhide village, Great Gerbil villages are diffuse, with
densities ranging from 0.7 to 3.5, on average 2.5 per 1 ha, colony occupancy of 90%, and the
number of animals per dwelling burrow ranging from 5 to 12. Along the perimeter of the village,
the average density of burrows increases to 3.5 per 1 ha, with 100% colony occupancy and 6
animals per dwelling burrow. Within the village, burrows of this species are widespread
throughout the entire territory, with isolated outcrops found on the territory of households
(Figure 2).

All surveyed burrows are inhabited with the number of animals as in the surrounding
landscape. On sandy loam soils within the boundaries of Alajide, traces of noonday gerbil
(Meriones meridianus) activity were found. At the periphery of the residential colonies of the
Greater Gerbil, the incidence of the Noon Gerbil was 2%.

Figure 2 - Great gerbil in Alajide village: A - Great gerbil, the main carrier of plague in
sandy foci; B - colony of Great gerbil in Alajide village

Gali Ormanova village, formerly a large village, is almost completely destroyed, only three
dwelling houses remain(Figure 3A). Fully inhabited by the Greater Gerbil with burrow density
similar to the surrounding landscape - 3.5 colonies per 1 ha. Occupancy of family burrows was
100%, the number of animals per burrow was 6.0. Traces of the Noon Gerbil were found on
colonies in the ruins of houses. One Noon Gerbil was captured per 100 Hero traps placed
here(Figure 3B).

265




Proceedings of the 7th International Scientific Conference

A | B

Figure 3 - Habitat of great and noon gerbils in Gali Ormanova village:
A - colony of great gerbil in the village; B - noon gerbil in Gali Ormanova village

The burrows of the Greater gerbil are located mainly along the northern edge of the village
(Figure 4). Molales, bar-type villages, sparse in some places. Density of burrows is from 0.5 to 1.5
per 1 ha, occupancy is about 75%, the number of animals per dwelling burrow varies from 4 to 9.
In the northern perimeter of the village, colonies are close to houses. More than 10 burrows were
recorded in the village itself, and residential colonies were recorded near the school and the
nearby children's sports ground, as well as on the outskirts of the household waste dump. Overall
colony occupancy within the village was 50%, and the number of animals per dwelling burrow was
similar to the surrounding landscape. Noon Gerbils were visually recorded at unauthorised waste
dumps on the outskirts of the village.

A

Figure 4 - Great gerbil colony in Molaly village: A - colony of Great gerbil in the village; B -
Great gerbil on the outskirts of the village

In the vicinity of Eginsu village, Great Gerbil villages were diffuse, with burrow densities
ranging from 0.5 to 2.5 per 1 ha. Burrow occupancy was 98.5%, and the number of animals per
dwelling burrow was 6. Along the perimeter of the village, colonies approaching houses were
inhabited with the same density of dens as in the immediate vicinity and the same number of
animals. As in other villages, all anthropogenic relief changes (hillocks, pits) were inhabited by this
rodent (Figure 5).
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Figure 5 - Favourite burrowing sites of the Greater Gerbil in the populated areas of Eginsu
village

Only two colonies were found in the centre of the village in an unoccupied area near the
children's sports ground. The outer perimeter of the school stadium, located on the outskirts of
Eginsu village, was also marked by colonies of the Greater Gerbil (Figure 6).

Numerous tracks of the Noon Gerbil were recorded on sandy hillocks on the outskirts of
the village. Burrows similar to Red-tailed Gerbil colonies were found on the dyke to the north of
the houses.

Figure 6 - Trapping of Great Gerbil colonies in the villages of Eginsu village

Conclusions

1. The determining factor of gerbils' village in populated areas is the presence of villages in
the immediate vicinity.

2. Disturbance of relief (hillocks, pits, ditches, dykes, household waste dumps), as a
result of human economic activity, leads to an increase in the density of minks both on the
perimeter of villages and inside them.

3. Movement of people, machinery, domestic animals, including predatory animals
(dogs, cats) in villages does not have a special impact on the condition of family dens of the Greater
Gerbil and its number.

4, There are no ecological barriers to the exchange of individuals, ectoparasites and
pathogens between villages in the natural landscape and within villages.

5. The presence of villages of the main plague carrier in villages increases the
epidemiological potential of the territory.

6. In the development of epizootics among rodents, the risks of epidemic
complications sharply increase due to the constant close contact of the population with the
burrows of carriers inside villages.
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MPOB/IEMbI MPECHOW BOAb! B CTPAHAX
MVWPA

AxyHpoBa MeguHa HagnposHa
Marunctp AsepbanaxaHckoro flocyaapcTBeHHOro IKoHommyeckoro YHmnepcuteta, UNEC

*M3Hb C TaKMM ypPOBHEM BOAHOMO CTpecca CTaBWUT MOJ Yrpo3y XWM3HW atoaen, paboune
MeCTa, NPOA0BO/IbCTBEHHYIO M 3HEPreTUYeckyto 6e3onacHoCTb. Boga nmeeT pellatollee 3Ha4eHne
ONA  BblpalMBaHMA CENbCKOXO3AMCTBEHHbIX Ky/AbTyp W pa3BedeHuA CKoTa, MNpOoM3BOACTBA
3N1EKTPO3HEpPrMM, NoAAEpPKaHMA 340pOBbA NOAEN, COAENCTBMA CNpaBeAMBOMY OOLLECTBY M
OOCTUNKEHNSA MUPOBbIX KIMMATMYECKMX Lenei [5].

be3 snydwero ynpaBaeHWA BOAHbIMM PECYypCaMM POCT HACESIeHUA, 3KOHOMUYECKOe
Pa3BUTUE U M3MEHEHME KNMMATA MOTYT yCyrybuTb BOAHbIN CTpecc.

Bo Bcem mupe cnpoc Ha BOAYy NpeBblWaeT To, YTO AOCTYNHO. B rnobanbHom maclitabe
cnpoc bonee yem yasounca ¢ 1960 roaa.

YBennyeHne cnpoca Ha BOAY 4acCTO ABNAETCA Pe3y/bTaTOM POCTa HacefleHUA U TaKux
oTpacnen, Kak opolwaemoe 3emnefenne, XKMBOTHOBOACTBO, MPOM3BOACTBO 3SHEPrUM W
Npon3BOACTBO. Mexay TeM, OTCYTCTBME MHBECTULMIA B BOAHYIO MHOPACTPYKTYPY, HEYCTOMYMBanA
NO/IMTUKA BOAOMO/Ib3OBAHMA WM BO3POCLUAA M3MEHUYMBOCTb M3-33 U3MEHEHUA KAMMaTa moryT
NOBNMATL Ha AOCTYNHOE BOAOCHAbXeHMe.

BoAHbIN CTpecc, COOTHOWeHMe cnpoca Ha BOAY M BO30OHOBNAEMOro NpeasoXeHus,
M3MepAeT KOHKYPEHLMIO 33 MeCTHble BOAHble pecypcbl. Yem meHblle pa3pblB MeX /1y CrpPOCOM U
npeasoxeHvem, Tem Honee ya3BMMO MeCTO ANA HexBaTKM BoAbl. CTpaHa, CTa/NKMBAKOWAACA C
«3KCTPEeMa/IbHbIM BOAHbLIM CTPECCOM», O3HAYaeT, YTO OHa Mcno/b3lyeT He meHee 80% csoero
[OCTYMHOrO 3anaca, «BbICOKMIM BOAHbLIM CTPECC» O3HAYaeT, UTo OHa m3bimaeT 40% csoero 3anaca
(3].

Be3 BMelaTenbCTBa — TAKOro Kak MHBECTULMM B BOAHYO MHOPACTPYKTYPY M yaydlLEeHNe
ynpaB/ieHNA BOAHbIMW pecypcamMmn — BOAHbIN cTpecc ByaeT NpoAoaKaTb yXyAWwaTbCcA, 0COBEeHHO
B MeCTax C ObICTPO PacTyLWMM HAaCeNEHMEM N SKOHOMMKOM.

MaTblo cTpaHamn ¢ Hambosblwmm AedbuunTom BoAbl ABNAOTCA baxpelH, Kunp, KyseinT,
NneaH, OmaH u Katap. Aeduumt BOAbl B 3TUX CTPaHax B OCHOBHOM OOYC/NOBJIEH HU3KUM
npeanoXeHnem B COYETaHMM CO CMPOCOM CO CTOPOHbI ObITOBOrO, CEeAbCKOXO3ANCTBEHHOIO M
NPOMbILLIEHHOMO UCNOAb30BaHMA [1].

Hanbonee peduUUMTHbIMKM perMoHamm c HambonbWmm AeduuMTOM BOAbl ABAAKOTCH
BavxkHMIM BocTok 1 CesepHaa AdpuKa, rae 83% HaceneHns NoABepPKeHbl Ype3BblYalMHO BbICOKOMY
nednumty BoApl, U KOxHaa A3uma, rae aToT aeduumt coctasnaet 74%.

Oxunpaetcs, 4to K 2050 roay euwe 1 munnmapa 4enoBek OyayT XUTb B YC/IOBMAX
Yypes3Bbl4aMHO BbICOKOTO AeduumTa BOAbl, [aKe eCcAu MUP OrpaHnYmMT pocT rnobanbHon
TemnepaTypbl A0 1,3-2,4 rpaaycos no Llenscuio (2,3-4,3 rpaayca no ®apeHreiTy) kK 2100 roay,
YTO ABASETCA ONTUMUCTUYHBIM CLieHapuem [2].

MporHosnpyeTca, 4To rnobanbHbIM CNPOC Ha BoAy yBennumntca Ha 20-25% k 2050 roay, B
TO BPEM#A KaK KONMYeCTBO BOA0PA3AE108B, CTA/IKMBAOLMXCA C BbICOKON M3MEHUYMBOCTLIO M3 ro4a B
rog WA MeHee nNpejcKkasyemMbiMM 3anacamu BOAbl, KaK OXuWaaeTca, yBennmdmtca Ha 19%. Ona
BanskHero BocTtoka m CeBepHolt AdPpuKM 3TO 03HadaeT, 4yTo 100% HaceneHma OyayT »UTb C
4ypes3BblYaMHO BbICOKMM aedbuumtom Boabl K 2050 rogy. 370 npobnema He TOAbKO ANA
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notpebuteneit M 3aBUCAWMX OT BOAbl OTPACAEN, HO W ANA NOAUTUYECKON CTabUAbHOCTU.
Hanpumep, B MpaHe gecaTmneTna naoxoro ynpaBaeHnsa BOAHbIMW PecypcaMmm n HeyCcToOMYMBOro
MCNO/Ib30BaHMA BOAbl ANA CENbCKOr0 XO3AMCTBA YXKe BbI3blBAtOT MPOTECTbl — HAMPAXKEHHOCTD,
KoTopasa byaeT TONbKO YCUANBATLCA NO Mepe ycyrybnenns aeduumnta soapl [3].

Hamnbonbliuee M3MeHeHWe crnpoca Ha BoAay B Nepuno/, ¢ HacToswero momeHTa no 2050 roa,
npounsonaet B ctpaHax AdpukKM K tory oT Caxapbl. XOTs 60NbWNHCTBO cTpaH ADpPUKM K tory oT
Caxapbl ceiyvac He MCMbITbIBAOT CUAbHOIO AeduuMTa BOAbI, CMPOC TaM pacTeT bbicTpee, Yem B
nobom apyrom pernoHe munpa. Oxuaaerca, yto K 2050 roay cnpoc Ha BoAy B CTpaHax AQpUKK K
tory oT Caxapbl pe3ko Bo3pacTteT Ha 163% — B 4 pa3sa bbicTpee, Yem B J/ITaTUHCKOM AMepurKe, BTOPOM
Mo Be/INYMHE PErMOHE, TAe, KaK OXKNAaeTcs, CNpoc Ha Boay yBennumutcsa Ha 43% [5].

3T0 yBENMYEHME BOAOMNONb30BAHNA, B OCHOBHOM OXMAAeMoe ANA OpoLleHuaA 1 BbITOBOro
BOZOCHAOXKEHMA, MOXKET CNOCOHBCTBOBATL 3HAYUTEIbHOMY 3KOHOMMYECKOMY pocTy B Adprke —
No MNPOrHo3am, 3To ByAeT Camblil BbICTPOPACTYLLMA IKOHOMUYECKMIA PernoH B mupe. OaHako
HeaddeKTMBHOE BOAOMONL30BAHME M HEYCTOMYMBOE yMnpaBieHMe BOAHLIMW pPecypcamum TaKKe
rpo3AT cHukeHmem BBI1 pernoHa Ha 6% [7].

Mexay Tem, cnpoc Ha BoAy OCTaHoBWUACA B bonee boratbix cTpaHax CeBepHON AMEpPUKN U1
Esponbl. MHBecTMUMM B 3PDEKTUBHOCTL BOAOMO/Nb30BAHWA MOMOIN COKPATUTb BHYTPEHHee
BOZ0MO/Ib30BaHWE B CTPAHAX C BbICOKMM YPOBHEM [0X0/a, HO BOAOMNO/Ib30BaHNE N 3aBUCMMOCTb
BbIXOAAT 33 PAMKM HALLMOHA/bHbIX TPAHWULL, @ BOZA, BKAOYEHHAA B MEX/AYHAPOAHY TOPrOB/tO 13
CTPaH C HU3KUM U CPEAHUM YPOBHEM A0X0Aa B CTPaHbl C BbICOKMM ypOBHEM A0x04a, byaeT Bce
6onbwe cnocobcTBOBaTb POCTY BOAHOIO CTPECCA B CTPAHAX C HU3KMM U HU3KMUM U CPeaHWUM
YpOBHEM [,0X043.

Mo gaHHbIM Agqueduct, Kk 2050 roay 31% muposoro BBIT — KonoccanbHaa cymma B 70
TpunnmoHos gonnapos CLUA — byaeT noaBep:KeH HexBaTKe BOAbl, Toraa Kak 8 2010 roay sToT
nokasaTesb coctasasn 15 TpunanoHos gonnapos CLUA (24% muposoro BBI). Bonee nonoBuHbI
noAsep>KeHHOoro HexsaTke soZbl BBl 8 2050 roay npuAeTcA BCero Ha YeTbipe CTpaHbl — MHAMIO,
Mekcury, Ernnet n Typumto [4].

HexsaTka BOAbl MOMET MPUBECTM K MPOMbIWAEHHbIM  COOAM,  OTK/IOYEHUAM
371EKTPO3HEPTUN U MOTEPAM CENbCKOXO3ANCTBEHHOMO MPOM3BOACTBA — KaK 3TO yKe HabatogaeTcs
B MHOMM, rae HexBaTKa BOAbl A1A OXNAXKAEHMA TENJOBbIX 3/1EKTPOCTaHUMI B nepunog ¢ 2017 no
2021 roa npwuBena K noTepe 8,2 TepaBaTT-4acOB 3HEPrMM — WAM AOCTAaTOYHOrO KOMYeCTBa
3N1EeKTPO3HEpPrum ana NuTaHua 1,5 MMANMoHa MHAMNCKMX AOMOXO3ANCTB B TedeHne natu net. Mo
AaHHbIM [nobanbHOM KOMKUCCMM MO aganTaumm, oTcyTcTBue Honee 3dhHEeKTUBHOM MNOAUTUKK
ynpaBneHnsa BOAHbIMW pPecypCcamm MOXKeT npuBectn K notepam BBl B WMHaun, Kutae u
LeHTpanbHoM A3un oT 7% 00 12% 1 6% B bonbluen Yactn Adppurkn kK 2050 roay [6].

FnobanbHaa NPoOAOBONLCTBEHHAA HE30MaCHOCTb TaKM¥e HaxoAMTCs Mo yrpo3on. Yke
ceivac 60% OpOLIAEMOro CeNbCKOro X03AMCTBA B MUPE CTA/IKMBAKOTCA C YPE3BbIYAMHO BbICOKMM
NePULUMTOM BOAbl — OCODEHHO CaxapHbll TPOCTHUK, MLUEHMLA, PUC U KYKypy3a. OaHaKko, 4Tobbl
npokopmuTb 10 mmnnamapaos Yenosek K 2050 roay, mupy notpebyetca npomssBoamTb Ha 56%
H6onblie nuuLeBbIX Kasopuin, yem B 2010 roay, — v BCE 3TO B YCNOBUSAX PaCTyLLEero aepuumta Boapl,
a TaKXKe TaKMX BbI3BaHHbIX M3MEHEHMEM KNMMATA KaTacTPod, Kak 3acyXm 1 HaBOAHEHMA.

Booga — 3To cnoxkHas npobnema, yyumTbiBad, 4YTO HET eAMHOM OCHOBHOWM MPUYMHBI
MWPOBOTO BOAHOrO Kpuanuca. Aedumumt Boabl — 6osnee 06bEKTUMBHLIM CNOCOb CpaBHEHWA
[OCTYNHOCTU (MNM ee OTCYTCTBMA) BOAbI B Pa3HbiX CTpaHax, 0Obl4HO NpeaCTaBAAWMN coboi
COOTHOLLUEHME CMPOCa Ha BOAY B PErMOHe K BOAOCHADMKEHMIO. DTO O3HAYAET, YTO Mbl MOXKEM
KONIMYEeCTBEHHO OLEHUTb BOAHbIN KPU3NC B LLESIOM.

O4HaKO 3TO He y4YUTbIBAET BCE PUCKK, CBA3AHHbLIE C MUPOBbLIM BOAHbLIM KPU3NCOM. TaknMm
obpasom, aeduumnT BoAbl — 3TO Hosnee LWMPOKUIA TEPMUH, KOTOPbIN B OCHOBHOM O3Ha4YaeT, YTo
NUTLEBOW BOAblI HEAOCTAaTOYHO A/1A YA0BNETBOPEHMA CMPOCA. DTO YYMUTbIBAET HE TObKO TO, YTO
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[OCTYMHO, HO W Ka4yecTBO BO/bl, 3KONOTMYecKne GaKTopbl, KOTOpble onpeaenatT Oyayliyto
[OCTYMHOCTb BOAbl B CTPAHE, M rocyAapCTBEHHOE ynpaBaeHWe BOAHON MHOpPaCTpyKTypor. BoT
noyemy, Kak Mbl YBUAMM HUMKE, TaKaa CTpaHa, Kak Henan — ¢ 06UAbHbIMM BOAHbIMM pecypcamm
— BCe elle MOMET CTa/IkMBaTbCsA C HexBaTKOM BOAbl. ITO MOXeT OblTb HemHoro bonee
CyOBEKTMBHbIM, MO3TOMY OZHa OpPraHW3auMA MOXKET OTAaBaTb MPUOPUTET onpeaeneHHbIM
NOKasaTeNnaAm ANA PaHXMPOBaHUA AedULMTA BOAbI, a APYrad MOXKET COCPeA0TOUYNTbCA Ha APYrmnx
— CTO/b *Ke 060CHOBAHHbIX — PaKTopax, YTObbI COCTaBUTb HEMHOMO APYro PENTUHT.

He3aBMCMMO OT TOro, KakuMe Ha3BaHWA Mbl MCNOMb3YEM WM B KaKOM MOpPAAKE Mbl
pacnosiaraem CTpaHbl, Npobaema oaHa M Ta Ke: HaM Hy»KHa BOAa, YTOObl KUTb. K coXKaneHuto, 3T
10 cTpaH BXOAAT B YNCAO TEX, FAe 3TO CTaHOBMUTCA BCe Honee cepbesHoM npobaemoi. MpoLbim
netom HOHUCED coobumn, yto 6onee 71% HaceneHua JlMBaHa CTONIKHYNOCb C KPUTUYECKOM
HexBaTKoM BoAbl. C Tex nop cuTyauma elle Honblue yXyALWmnaach M3-3a NPOAOIKAWENCA 3aCyXM
Ha BavyKHeM BOCTOKe B COYETAHMM C SKOHOMMUYECKMM KPM3MCOM JTBaHa M NIOXO0 yNpaBaaemMbIMu
CMCTEMAMM BOAOCHAOXKEHMA CTPaHbl. IKOHOMMUYECKUIA KPU3UC NMPUBEN K PE3KOMY POCTY LEH U
caenan soay euwe 6onee TPYAHOAOCTYNHbIM ToBapom: B 2019 roay 3a 1000 nmuBaHcKMX dyHTOB
MOXHO OblN0 KynuUTb NPUMEPHO OAMH rannoH OyTuampoBaHHOW BoAbl. CeroaHA 3STa LeHa
npubankaetca kK 8000 ¢yHTOB. Hanbonee ya3BMMbIE KUTEAM CTANKMBAKOTCA C HanbONbWMMM
nocneAcTBMAMM 3TOrO AedurLmTa BOAbI, 0COOEHHO KpynHble 06WMHbI bexeHLeB J/IMBaHa, KOTopble
He MMetoT Ha4eXKHOro A0CTyNa K OCHOBHbIM YCAyram caHuTapum. MeanumHCKMe LeHTPbl Mo BCeK
CTpaHe, BKAtOYAA CTONMLY benpyT, TakKe CTaNIKMBAKOTCA C OMACHOM ANA KM3HM HEXBATKOW BOAbI.
Mo AaHHbIM MHCTUTYTa MMPOBbLIX Pecypcos, J/IMBaH 3aHMMAET TPeTbe MeCTO B MUpe MO YPOBHIO
PUCKa HexBaTKM BOAbl, cpa3dy nocne Katapa v M3pamnda. B uenom, BavkHui BocTok asnaetca
PErMOHOM C CaMbIMM BbICOKMMW MOKa3aTeNAMM HEexXBaTKM BOAbl, WM MNOCNEACTBMA 3TOrO
CKa3blBAOTCA 33 Npeaenamm rpaHumL,

Bosa 6blna noctosHHOM npobnemoit B [lakmcTaHe, ocobeHHO 3a nocneanune 35 ner.
JKCnepTbl CBA3bIBAKOT 3TO C ObICTPLIM POCTOM HaceneHMA CTPaHbl U ypbaHM3aLmen, XoTa cenbCcKkne
PaMOHbl CTPaHbl TakKe NOoTpebnAatoT HONbLOEe KOAMYECTBO BOAbl ANA CENbCKOXO3ANCTBEHHbIX
yroamuii, 60nbllan YacTb KOTOPbLIX OPOLIAETCA Yepe3 CUCTEMbIl KaHaN0B, KOTOPble HeAOOUEHEHD.
N3meHeHWe KnMmaTa TaKKe ABNAeTCA BaxKHbIM dakTopom. Kak ckasan MuaH Axmen Haum Canuk,
JKCNEPT MO OKpyXalolWen cpede W HaydHbl  COTPYAHMK Mcnamabaackoro MHCTUTYTA
CTpaTErMYyeckmnx UccneaoBaHnii, HemeLKoMy HOBocTHoMY canTy Deutsche Welle 8 2018 roay: «Bo
Bpema poxkaeHuA MNakmctaHa B 1947 rogy neca coctaBasnm okono 5% naow,anm CTpaHbl, HO ceivac
MX [0NA COKpaTunacb A0 Bcero 2%. M3-3a Honbliero KoAMyectsa OTKPbITbIX MOBEPXHOCTEN,
CO3/aloLWMX TEMIOBbIE NOBYLLKN, N HEOONBLINX MHBECTULIMN B 0b6LLECTBEHHbIE PaboTbl, TakKMe Kak
NNOTUHbI M BOAOXPaHUAMLLA, bonee 16 MUNNIMOHOB YenoBeK B OAHOM TO/IbKO Kapayuu He nmetoT
[0CTyNna K YANCTOM BOAE.

O3abo4eHHOCTb cyllecTByeT B [MakmcTaHe yxe 20 feT, M HalKW NPorpamMmmbl B CTpaHe B
OCHOBHOM COCPEeAO0TOYEHbl HA pPearnpoBaHMm Ha 3aCyxy, YCTOMYMBOCTM K U3MEHEHMIO KAMMATA U
CHMXEHUW PpUCKA CTUXMIMHBbIX Oeactemi. CoBcem HeZaBHO Mbl BO3M1ABWUIM  KOHCOPLMYM,
paboTaloWMn  Had NATUAETHEeM nporpammolt «[oBbIWEHWE YCTOMYMBOCTM K  CTUXMIAHBIM
beactemam B [lakuctaHe» (BDRP). lMporpamma HanpasaeHa Ha MOBblWEHWE MOoTeHLUMana
CcoobLEeCTB B AEBATM OKPYrax, KOTOpble CTa/IKMBAKOTCA C OCTPbIM PUCKOM CTUXMIMHBLIX BeaCcTBUN,
YTO MO3BOIUT MM J/lydlle CMpPaBAATbCA C STMMW PUCKAMM 33 CYET Ay4ylero naaHWpoBaHuA,
rOTOBHOCTM, pearMpoBaHma U pacnpeseneHuns pecypcos Ha YPOBHE NPaBUTeNbCTBA M COOOLLECTB.
370 BKAtOYAET B cebA y10BNETBOPEHME NOTPEOHOCTEN B BOAE, CAHUTAPUM U TUTUEHE, YHUKAbHbIX
ONA Kpu3mca. HecmoTpa Ha mepbl COLManbHOro ancrtaHumposaHma 2020 roga, nocaeaHero roga
NpOrpaMmbl, Mbl 0xBaTMAM NoyTh 87000 y4aCTHMKOB.

Bozabl cTano elle meHblwe B AGraHncTaHe nocne HegaBHUX NONUTUYECKMX NOTPACEHWUI U
nepexoAHOro nepuvoja B CTpaHe, MocnegHux cobbITUIA AeCATUNETHEro Kpu3uca, BblI3BaHHOMO
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KOHOIMKTOM, HECTAaBUABHOCTBIO, CTUXMIAHBIMKW HEACTBUAMM, SKOHOMUYECKON HECTAOUBHOCTBIO U
M3MEHEHMEM KAMMATa, BK/AKOYAA CaMyto CUJIbHYK 3acyxy 3a nocnegHwe 27 net. HOHUCE®
oueHunBaeT, yto 8 n3 10 adraHues nbloT Hebe3onacHyo Boay, a 93% AeTel CTpaHbl KMBYT B
paroHax C BbICOKMM AedULMTOM BOAbI 1 YA3BMMOCTbHO.
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KSND YERLSRININ DAYANIQLI INKISAFI V3
YASAYIS SOVIYYSSININ YAXSILASDIRILMASI

dliyeva Safaqg Mammad qz
ADPU-nun Saki filial, muallim

Agar sozler: Kond, inkisaf, kand vyoxsullugu, kend tasarrifati, dayanigh inkisaf,
markazsizlasdirmas siyasati, QHT-lar, inkisaf etmakda olan élkslar.

Kandin inkisafi kand yerlarinds, nisbatan tacrid olunmus va seyrak maskunlasan arazilarda
yasayan insanlarin hayat keyfiyyatinin va igtisadi rifahinin yaxsilasdiriimasi prosesidir. Cox vaxt kand
rayonlari kand yoxsullugu ila Gzlasmisdir. Kendlards igtisadi faaliyyatlara gixisin olmamasi va tahsil
kimi asas infrastruktura investisiyalarin olmamasi sababindan yoxsullug sahar va ya saharatrafi
igtisadi rayonlardan daha yUksak olmusdur.

Kand yerlarinin inkisafi ananavi olarag kand tasarrifat voa mesa taesarrifati kimi torpaq
tutumlu tabii ehtiyatlarin istismarina yonalmisdir. Kend yerlarinin dayanigli inkisafi kand tesarrifah
mahsullarinin istehsal hacminin artiriimasi, kand tasarrifatinin samaraliliyinin yiksaldilmasi,
istehsal resurslarindan effektiv istifade edilmasi, kand ahalisinin tam masgullugunun tamin
edilmasi va ahalinin yasayis saviyyasinin yaxsilasdirilmasini shats edir.

LV. Proxorova gora, kand vyerlarinin dayanigh inkisafi G¢cln asas amillar- misassisalarin
istehsal glicinln sabit artmasi va kand yerlari ahalisinin yasayis saviyyasinin yaxsilasdiriimasina
tasir gbstaran sosial-madani, manzil va digar inkisaf sartlarinin yaxsilasdiriimasidir .

Tahsil, sahibkarlig, fiziki infrastruktur va sosial infrastruktur kand rayonlarinin inkisafinda
muUhUm rol oynayir. Kend inkisafi ham da vyerli istehsal olunan igtisadi inkisaf strategiyalarina vurgu
ila xarakteriza olunur. Bir cox oxsar cahatlari olan sahar bolgslarindan fargli olaraqg, kand vyerlari
bir-birindan cox farglanir. Bu sababdan global migyasda istifads edilan ¢oxlu sayda kand inkisafi
yanasmalari moévcuddur. Kend yoxsullugu, geyri-sshar bolgalarinds yasayan insanlarin maliyya
resurslari va yasayls Ucln zaruri ehtiyaclari olmayan bir vaziyystlars aiddir. O, kand camiyyatinin,
kend igtisadiyyatinin va orada mévcud olan marjinallasmaya va iqgtisadi alverissizliya sabab olan
sivasi sistemlari nazara alir. Kand yerlari, kicik, genis yayilmis shaliys gors, adatan, daha az baximli
infrastruktura malikdir ve adatan ahali markazlarinda camlasan bazarlara ¢ixisda ¢atinlik ¢akir.

Kand icmalari da hliqugi va sosial midafis baximindan ¢atismazliglarla Uzlssir, gadinlar va
tacrid olunmus icmalar tez-tez torpaq, tahsil ve igtisadi inkisafa komak edan diger dastak
sistemlarina ¢ixisda ¢atinlik ¢cakirlar. Bir sira siyasatlar ham inkisaf etmakda olan, ham da inkisaf
etmis igtisadiyyatlarda sinagdan kecirilmisdir, O cimladan kand yerlarinin elektriklasdirilmasi,
internet, gender barabarliyi, kredit , galis-¢ixisin zaif olmasi kimi problemlar var.

Akademik tadgigatlarda kand yoxsullugu tez-tez makan barabarsizliyi il birlikde muizakira
edilir ki, bu da bu kontekstda sahar va kand yerlari arasindaki barabarsizliys istinad edir. Hom kand
yoxsullugu, ham da makan barabarsizliyi global fenomendir, lakin Gmumilikda yoxsullug kimi,
inkisaf etmakda olan dlkalarda kand yoxsullugunun inkisaf etmis 6lkalarle miqgayisada daha yiksak
nisbatlari var. Effektiv siyasat va igtisadi artim vasitasila kand yoxsullugunun aradan galdirilmasi
beynalxalg ictimaiyyat Gclin davamli c¢atinlikdir, clnki o, kandin inkisafina sarmaya qoyur.
Beynalxalg Kand Tasarrifatinin inkisafi Fondunun malumatina gérs, haddindan artig yoxsullug
icinda olan insanlarin 70 faizi kand vyerlarindadir, onlarin aksariyyati kicik sahibkarlar ve ya
dolanisiglari kand tasarrifatindan cox asili olan kand tasarrifat iscilaridir. Bu gida sistemlari
ekstremal hava saraitina qarsi hassasdir ve bunun iglim dayisikliyi artdigca bitin dinyada kend
tasarrifati sistemlarina daha cox tasir edacayi gdzlanilir.
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Belalikla, iglim bohraninin kand yoxsullugunun azaldilmasi programlarinin effektivliyini
azaltmasi ve kand icmalarinin sehar markazlarina kdclrilmasina sabab olacagi gdzlanilir.

I.N. Merenkov arazinin dayanigl inkisafinin dérd asas amilini- sosial, igtisadi, institusional
va atraf muihiti muayyanlasdirir. MUsllif geyd edir ki, bu amillarin dyranilmasina sistematik
yanasma kand yerlarinds bas veran proseslari onlarin inkisafina inzibati vo idarsetma tasiri
baximindan tam xarakteriza etmaya imkan veracakdir .

ohalinin hayat saraitinin yaxsilasdiriimasi dovlatin an vacib prioriteti ve 6lkanin sosial-
iqtisadi inkisafinin perspektivli istigamatlarindan biridir. igtisadi va sosial islahatlarin hayata
kecirilmasindaki shamiyyatli sashv hesablamalar kandla sahar arasindaki fargi kaskin artirmagqla
barabar Gmumi ahalinin istehlak saviyyasinin azalmasina gatirib ¢ixara bilar. 9slinda LV. Proxorovun
yanasmasinda kand vyerlarinin inkisafinda paralelliyinin olmasi 6z aksini tapir. Yani sosial
infrastruktur inkisaf edirsa ondan istifada saviyyasi da yaxsilasmalidir, burada istehlak saviyyasinin
yUksaldilmasi basa dusdlir. Bunun UGcln kand yerlarinda tasarriifatlarin inkisafi, galirlerin va
mahsul istehsalinin artirlmasi talab olunur. Digar inkisaf sertlarinds isa ekoloji tarazhgin
gorunmasinin zaruriliyi basa disdlir. I.N. Merenkovun yanasmasi da maraq dogurur va tadgigatda
kand yerinin dayanigli inkisafini miayyan etmak tciin bu amillarin hartarafli dyranilmasini dogru
yanasma hesab etmak lazimdi.

Dayanigl Inkisaf Magsadi 1: Yoxsullugun olmamasi bu problemlari hall etmak Uclin
beynalxalg magsadlar goyur.

Dayanigl Inkisaf Magsadi 2: Sifir Achgin bir hissasi kimi dayanigh gida sistemina
investisiyalarla darindan baglidir. Kend inkisafi tadbirlari kend icmalarinin sosial va igtisadi inkisafini
daha da artirmag magsadi dasiyir.

Kandin inkisafi kand icmalarinin talab olunan ehtiyaclarini 6damak Gcilin kand ahalisinin
ozlarinin istiraki ile kand hayatini yaxsilasdirmagq yollarini tapmag magsadi dasiyir. Kenar adam yerli
arazida hékm stiran muhiti, madaniyyati, dili ve digar seylari basa diismaya bilar. Belalikls, kand
ahalisinin 6zlari kand yerlarinin davamli inkisafinda istirak etmalidirlar. Nepal, Pakistan, Hindistan,
Banglades kimi inkisaf etmakda olan 6lkalards integrasiya olunmus inkisaf yanasmalari izlanilir. Bu
kontekstda bir ¢cox yanasma va ideyalar islonib hazirlanmis ve hayata kecirilmisdir, masalan,
asagidan yuxari yanasmalar, PRA- lstirakli Kond Qjiymatlandirilmasi, RRA- Siratli Kand
Qiymatlandirilmasi, insanlarla is (WWP),va s. Yeni Kand Yenidanqurma Cindaki harakat 6z ekoloji
akingilik layihalari vasitasila kandlarin inkisafina faal sakilda komak edir.

inkisaf etmakda olan 6lkalarda QHT/qeyri-kommersiya taskilatlarinin rolu

Moarkazsizlasdirma siyasati inkisaf problemlarini yerli hokumsatlarin  masuliyyatine
cevirdiyina gora, bu, ham da geyri-hokumat taskilatlari (QHT), geyri-kommersiya taskilatlari va
digar xarici aktorlarin bu masalalara yanasmada daha ¢ox istirak etmalari liclin gapi agdi. Masalan,
inkisafa statistik yanasmalarin aradan galdiriimasi Afrikada faaliyyat gdstaran QHT-larin sayinda
eksponensial artima sabab oldu va slave olarag onlarin getdikce daha muhiUm rollar Uzarina
gotirmasine sabab oldu. Natica etibarils, geyri-kommersiya taskilatlari inkisaf etmakda olan
Olkalardas ehtiyaclarin  tamin edilmasinda boylk rol oynayirlar ve kand inkisafinin
dastaklanmasinda getdikca daha bdyik rol oynayirlar.

Bu taskilatlar tez-tez ananavi olaraq dovlat tarsfindan yerina yetirilon masuliyyatlari 6z
Uzarina gotlrdiklari Gcln tangid olunur, bu da hokumatlarin zamanla bu vazifalarin icrasinda
samarasiz olmasina sabab olur. Afrika daxilinde QHT-lar donorlar tarafinden maliyyalasdirilan,
asagl galirli manzil layihalari vasitasila dayanigh tikinti islarinin aksariyyatini hayata kegcirirlar.
Bundan alava, onlar tez-tez donor pullari tarafindan asanligla idars olunduglari va ahalinin galan
hissasindan yuxarida vyerli elitalarin ehtiyaclarina xidmat etmaya yonaldildiklari {glin
gunahlandirilirlar. Tangidin naticasi olaraq, bir gox QHT-lar 6z layihalarina icma istirakgiligini tasviq
edan strategiyalar daxil etmaya basladilar.
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Bir cox alimlar geyri-markazlasdirma siyasati naticasinds QHT-larin inkisafda liderlik
catismazhiginin geyri-kafi halli oldugunu iddia edirlar. insan haglari tzra ekspert Syuzan Diklic
mustamlakaciliyin tarixi kontekstini, taskilata xas mahdudiyyatlari va rejimin mahdudiyyatlarini
QHT-larin vadlarina manealar kimi geyd edir. O geyd edir ki, “qgeyri-hokumat taskilatlari geri ¢akilan
dovlat kimi getdikca daha ¢ox xidmat gdstarilmasi va bosluglarin doldurulmasi faaliyystlarina calb
olunur, lakin bu dastaklayici funksiyalar artan siyasi effektivlikla uygun galmir”.
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Abstract. The article is dedicated to studying the legacy of Sultan Beibarys, a great ruler
and military leader whose influence on Islamic culture and architecture was significant. The paper
examines his contribution to the development of religious architecture in Egypt and the
construction of mosques on the Kazakh steppe. Special attention is given to the synthesis of
Kipchak and Islamic cultures, which manifested in Beibarys' architectural and cultural projects. The
legacy of Sultan Beibarys remains an important element of Islamic history and architecture,
influencing the development of Muslim states of the time.

Keywords: Sultan Beibarys, islamic culture, architecture, kazakh steppe, mosque
construction, cultural legacy, heritage, religious architecture, historical significance

Introduction. Sultan Beibarys (1223—-1277) was one of the most significant figures in Islamic
history during the 13th century. He was born on the territory of modern Kazakhstan, in a Kipchak
family, but was taken into slavery and eventually became the Sultan of Egypt. His reign was marked
by military victories, state consolidation, and significant cultural achievements. Beibarys was
actively involved in the Crusades, repelling Mongol invasions, and strengthening Egypt as an
important center of the Islamic world.

However, Beibarys’ greatest influence manifested in his architectural projects, especially
in the construction of mosques and other religious structures. His cultural legacy spread far
beyond Egypt, including the territories of the Kazakh steppe, from where he originated. This article
explores how Sultan Beibarys’ legacy is reflected in Islamic architecture and culture, and how his
projects impacted the Islamic community as a whole.

Sultan Beibarys and His Legacy in Egypt

Sultan Beibarys, known as Al-Malik al-Zahir Beibarys al-Bundugdari, was not only an
outstanding military leader but also a reformer who significantly changed the face of Egypt and
the Islamic world in the 13th century. His reign began in 1260, following the Mamluks' victory at
the Battle of Ain Jalut, where they halted the Mongol invasion. This event strengthened his political
influence and made him one of the most important figures in the Muslim world.

One of the key aspects of his legacy was the development of the state system. Beibarys
implemented administrative reforms, creating an efficient bureaucratic system that allowed him
to govern a vast territory. He also reformed the army, making it more organized and capable.
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Much attention was paid to strengthening the state’s borders, protecting against external threats,
especially from the Mongols and Crusaders.

A major focus of Beibarys’ rule was the support of Islamic science and education. He
founded numerous madrasas in Egypt and Syria, where religious sciences as well as mathematics,
astronomy, and medicine were taught. Especially important were his cultural projects in Cairo,
which, during Beibarys' reign, became the center of the Muslim world. The Sultan invested
significant resources in the construction and restoration of mosques, madrasas, and other
structures, which became symbols of Islamic architecture.

One of the most important architectural monuments associated with Beibarys is the Al-
Zahir Mosque in Cairo. This mosque remains one of the most striking examples of Islamic
architecture of that time. Its style combines traditional Islamic architectural elements with
influences from Kipchak culture, making it unique. The mosque became not only a place of prayer
but also an important cultural and educational center.

Besides mosque construction, Beibarys actively developed infrastructure. Under his rule,
roads were built, fortresses strengthened, and water canals constructed, contributing to economic
growth and improving the quality of life for Egypt's population. One example of his infrastructure
projects was the Nile irrigation system, which significantly expanded the country's agricultural
lands. Beibarys also greatly strengthened Egypt’s economy by developing trade with neighboring
countries and maintaining control over important trade routes. This allowed Egypt to become an
important trade center of the time. A distinctive feature of Beibarys' reign was his effort to unite
the Islamic world. He formed alliances with other Muslim states and opposed Christian Crusaders.
Under his leadership, the Islamic world was significantly strengthened and managed to preserve
its cultural and religious identity despite external threats.

Thus, Sultan Beibarys' legacy in Egypt was not only military victories but also significant
achievements in architecture, culture, and state governance. His reforms and cultural projects
profoundly impacted the development of Egypt and the entire Islamic world.

Mosque Construction on the Kazakh Steppe and Cultural Legacy

Although Sultan Beibarys focused mainly on Egypt and Syria, his influence was also felt in
the Kazakh steppe. As a representative of the Kipchak people, Beibarys always maintained a
connection with his homeland, which was reflected in his cultural policies. One of the key aspects
of his reign was the construction of mosques on the Kazakh steppe, which contributed to the
spread of Islam and Islamic culture among the nomadic peoples.

Beibarys actively incorporated elements of Kipchak culture into his architectural projects.
For example, Egyptian mosques featured architectural elements characteristic of the Kipchak
steppe, such as domes and minarets designed in a style typical of nomadic peoples. Moreover, the
influence of Kipchak music and traditions was also evident, such as the use of the kobyz for military
communication and the popularization of kumys at the Egyptian court. This cultural exchange
became a striking example of the synthesis between Islamic and steppe traditions.

The construction of mosques on the Kazakh steppe played a crucial role in the spread of
Islam in these regions, and these projects became part of Beibarys' legacy as a cultural leader
capable of uniting different peoples and traditions under the banner of Islam. The mosques built
in modern-day Kazakhstan helped preserve the Islamic identity of the region over centuries.

Beibarys' Influence on Islamic Culture

Sultan Beibarys was a pivotal figure in Islamic history, particularly during the 13th century
when he significantly shaped Islamic culture and architecture. As a leader of the Mamluk
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Sultanate, Beibarys’ reign marked a transformative period characterized by military victories,
architectural innovation, and a flourishing cultural landscape that left an enduring impact on the
Islamic world. Beibarys ascended to power following the Mamluks' decisive victory over the
Mongols at the Battle of Ain Jalut in 1260. This battle was crucial in halting the Mongol advance
into the Islamic territories, securing the Mamluks’ status as a dominant power in the region. Under
Beibarys' leadership, the Mamluks consolidated their political authority, establishing a stable and
prosperous state that became a center of Islamic culture. Recognizing that a strong state needed
a rich cultural foundation to inspire loyalty and cohesion among its people, Beibarys initiated a
patronage system that supported scholars, artists, and architects. This investment in culture
fostered a vibrant scene that would leave a lasting imprint on Islamic civilization. One of Beibarys’
most significant contributions was his extensive architectural projects. He is credited with the
construction of numerous mosques, madrasas, and public buildings that served not only religious
and educational purposes but also showcased the artistic and architectural advancements of his
time. Among his notable achievements is the Mosque of Beibarys in Cairo, a testament to his
commitment to Islamic faith and culture. The mosque features intricate designs, stunning mosaics,
and elaborate calligraphy that reflect the artistic excellence of the Mamluk period. It served not
only as a place of worship but also as a center for scholarly activities, where religious and cultural
discussions flourished.

Beibarys understood the importance of education in fostering a strong Islamic identity. He
established several madrasas throughout Egypt and the Levant, promoting the study of Islamic
jurisprudence, philosophy, and the sciences. These institutions became vital centers of learning,
attracting scholars and students from various regions and contributing to the preservation and
dissemination of knowledge. Beibarys’ emphasis on education not only strengthened the
intellectual foundation of the Islamic world but also reinforced the cultural identity of the Mamluk
state.

In addition to religious buildings, Beibarys invested in public infrastructure, including roads,
bridges, and markets. These developments facilitated trade and communication, further
enhancing cultural exchange between different regions of the Islamic world. The flourishing
economy allowed for the patronage of artists and craftsmen, leading to a vibrant artistic culture.
Under Beibarys’ patronage, calligraphy reached new heights, with intricate scripts and designs
adorning buildings and manuscripts. Calligraphers were often commissioned to create elaborate
Quranic verses and decorative motifs that enhanced the aesthetic appeal of Islamic architecture.
The Mamluk period also saw advancements in ceramic production and textile design. Beibarys
encouraged the creation of intricately designed ceramics, which became highly sought after in
both local and international markets. Textiles produced during this time showcased exquisite
patterns and colors, contributing to the rich cultural tapestry of the era. Beibarys’ reign was
characterized by a flourishing of the arts, reflecting a deep appreciation for artistic expression as
a means of reinforcing cultural identity.

Beibarys’ influence extended beyond the borders of the Mamluk Sultanate. His reign
coincided with a period of extensive cultural exchange within the Islamic world and beyond. The
Mamluks engaged in trade and diplomacy with various regions, including Europe, Asia, and Africa.
This interaction facilitated the transfer of ideas, art forms, and technologies, enriching Islamic
culture and fostering a sense of interconnectedness among different civilizations. By establishing
diplomatic ties with various powers, including the Crusader states and Mongol khans, Beibarys
allowed for the exchange of knowledge and culture, leading to a more nuanced understanding of
different societies. The Mamluks became a bridge between East and West, promoting cultural
dialogue and cooperation.

Additionally, the Mamluk period saw an increase in pilgrimage to holy sites, particularly
Mecca and Medina. Beibarys invested in the infrastructure necessary to support pilgrims, including
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rest stops and accommodations. This emphasis on pilgrimage not only strengthened the Islamic
faith but also promoted cultural exchange, as pilgrims traveled from diverse regions, sharing their
traditions and customes.

Also, Sultan Beibarys’ influence on Islamic culture and architecture is profound and
multifaceted. His military achievements laid the groundwork for a stable and prosperous state that
became a cultural beacon in the Islamic world. Through his architectural innovations, patronage
of the arts, and promotion of education, Beibarys fostered a rich cultural environment that left an
indelible mark on Islamic civilization. His legacy continues to inspire scholars, architects, and
artists, serving as a reminder of the enduring impact of visionary leadership on cultural
development. Beibarys’ contributions remain a testament to the rich tapestry of Islamic culture
and its capacity for innovation, creativity, and resilience.

Conclusion. Sultan Beibarys' legacy is a multifaceted phenomenon that left an indelible
mark on the history of the Islamic world. His reign was a key stage in Egypt's development as a
powerful political, cultural, and religious center. Beibarys not only fended off external threats but
also laid the groundwork for a state system that lasted for many centuries. Beibarys' architectural
projects, such as the construction of mosques and madrasas, demonstrated his commitment to
strengthening the religious and cultural foundations of the Islamic world. His projects in Egypt and
the Kazakh steppe contributed to the spread of Islam and the unification of Muslim peoples,
enhancing their cultural ties and mutual understanding.

Sultan Beibarys' legacy remains an integral part of the history of the Muslim world and
continues to influence the development of Islamic culture and architecture to this day. His efforts
to spread Islam and strengthen cultural traditions played an important role in preserving the
Islamic identity of the region. Thus, Beibarys remains one of the most significant and respected
leaders in Islamic history, whose contribution to the development of Muslim civilization is hard to
overestimate.
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