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Agricultural sciences

AMELIORATIVE STATE OF SOILS IN THE AZERBAIJAN REPUBLIC
(SALYAN PLAIN)

Jalilova L.Z.

Jafarova A.A.

Manafova AM.

Guliyeva B.T.

AR MSE Institute of Geography PLE

Abstract

The problem of soil amelioration has been the center of people’s attention in many countries. At
present, large regions of the arid zones on earth have been subjected to swamping and salinization by
the application of irrigation amelioration.The relief and climate play an important role in formation of
soil cover. The soils in the republic are mainly located on vertical zones under the influence of these
factors. The soil cover in Azerbaijan is various and a main reason is variety of the relief and climate
condition. The Kur-Araz lowland is a main agricultural zone of the country. The soils Kur-Araz lowland in
the Republic have favorable natural-climate conditions for growing of the agricultural plants. The soils
of the Salyan plain are used for agricultural crops and they have been exposed to different degrees of
salinization. The plain soils belong to the grey soil type and different types of soils — meadow-grey, grey-
meadow, meadow-bogqy and other soils are preferred. The long researches show that the soils of the
Salyan plain belong to sulphate-chlorine type of salinization, but the chlorine type of salinized soils are
found in some places. The soils are clayey, loamy for their granulometric composition. The presented
article informed about the current ameliorative state of the soils in Salyan.An amount of physical clay in
the experimental area is 46.46-52-32 % in soil layer of 0-20 cm, and it is 41.64-56.16 % towards low
layers (at 0-100 cm of layer). It was determined that the soils of the plain were subjected to different
degree of salinization and an amount of salts was 0.11-0.20 % in the soils of the selected research area.
Its soils are sulfate- chlorine and sulfate for the salt type and pH is 7.6-7.7. The soils of the experimental
area belongs to the non-salinized type for analysis results and mineralization is 3.5 g/l in the water
sample taken from drain. It was determined preservation of the soil fertility under the agricultural crops
and deep plowing of fields for improvement of the ameliorative state, application of the mineral
fertilizers under plowing, conducting the winter showing, application of the irrigative waters with
watering norm according to the crops need have been offered.

Keywords: irrigated, collector-drainage, salinization, salt amount, salt type, productivity

INTRODUCTION.

Recently, rapid population growth and solution of their food problems, the problems of soil
improvement under the agricultural plants are among the most important and actual issues facing
experts. The measures taken to preserve and restore the fertility of the soils thanks to the agrarian
reforms carried out in the republic are a result of this. Though amelioration of the main irrigative soils in
the Kur-Araz lowland belongs to the past, as a result of establishment of the collector-drainage
systems,reclaiming saline soils thanks to the complex works carried out during the next period, the high
and durable product was obtained from the agricultural crops [8,10]. An aim of the research was to study
the current ameliorative state of soils in Salyan.

RESEARCH OBJECT AND METHOD

Seyidsadakhli village in the Salyan plain was a research object, the experiments were carried out in
the soils under cotton (the area was 2.0). The soil cuts were applied in the zone and the water sample
was taken from the drain on the field edge. During the research a quantity and a type of salts, pH,
granulometric composition, etc. were studied. All the chemical analyses were fulfilled according to the
required method in the republic [4].

ANALYSIS AND DISCUSSION

It is known that, more than 40 % of soils in our country were subjected to erosion processes to one
degree or another, these happens as a result of the men’s spontaneous use of the soils and this process
is observed with a decrease of humus substance which is an important indicator of soil fertility.
Consequently,the repeat salinization of ameliorated soils carried out in incorrect condition becomes
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inevitable. Preservation of this priceless wealth, fertility restoration are among the important probles
that are in the sportlight of increasing anthropogenic impacts on soil cover [1].

It is known that amelioration of the agricultural soils depends on natural condition of the zone. The
soil fund in Azerbaijan is 8641.5 000 hectares. 4227 000 hectares of the area is used in agriculture of
the republic. The relief and climate play an important role in formation of soil cover. The soils in the
republic are mainly located on vertical zones under the influence of these factors. The soil cover in
Azerbaijan is various and a main reason is variety of the relief and climate condition. The Kur-Araz
lowland is a main agricultural zone of the country. The salts in the soil rise to the upper layers and create
salt-ridden soils because groundwater is close to the surface. Amelioration of such soils is an important
issue facing us [15].

It is known that the soil salinization occurs more rapidly in areas with intensive irrigation. The
salinization degree of soils is determined on the basis of total amount of water, taking into account its
species composition. Many agricultural plants can’t develop or productivity decreases when the amount
of salts dissolved in soil rises. Therefore, assimilation of the salt-ridden and salinized soils is possible after
complicated ameliorative measures [11].

Some researchers determined that the characters of soils change when they are used under the
agricultural crops as a result of amelioration of salinized soils and after a short period the soils restore
their structure and characters. The soils can reserve their pecularities with the reclamation measures for
along time [12].

It was known from the soil researches that the morphogenetic pecularities of soils in this zone
changed as a result of construction of collector-drainage, irrigation networks and intensive development
of the irrigative agriculture [5].

The water-physical pecularities of soils deteriorated and productivity obtained from the plants
decreased because the soils in the Salyan plain were subjected to different degrees of salinization [2,13].

The Salyan plain is situated in the Kur-Araz lowland and occupies 149 000 hectares of the zone. Its
46 000 hectares are used under the agricultural crops. Geology of the Salyan plain is connected with the
general history of the geotectonic zone of the Caspian sea. Though the zone is plain, there are little
hollows in some places. The river vales, the irrigative canals caused fragmentation of the relief. The zone
relief mainly consists of plains and is located below the level of the world’s ocean. The relief rises slightly
to the north and this is also more clearly noticeable in the debris cones of the rivers. An annual
temperature of the air changes by 1.8 -2.5° C, but the relative humidity is 62-8 1 %. The vegetation of the
zone is halophyte, xerophyte, ephemer plants. The natural vegetation of the Salyan plain was minutely
studied by A.Q.Qrosheym in 1929 [6]. Here, a level of the ground-water is located in different depths
depending on relief. There is no ground —water in the north-west part of the plain. The ground-waters
found 3-5 m below the surface in the Kur region, extends in a narrow strip from the north of the village
of Karimbeyli to Banka. The slope depth of groundwaters of 2-3 m are encountered along the
Seyidsadikhli, Qushchu, Alchali, Arbatan Dayikand and Shorsulu villages. The carried out researches
indicate that change of the location depth of the ground-water vibrates by 5-10.5 m [7].

The plain soils belong to the grey soil type and different types of soils — meadow-grey, grey-meadow,
meadow-boggy and other soils are preferred. The long researches show that the soils of the Salyan plain
belong to sulphate-chlorine type of salinization, but the chlorine type of salinized soils are found in some
places. The soils are clayey, loamy for their granulometric composition. The plain soils have different
water-leakage ability. The water of the Akkusha river is used in soils irrigation [3,14].

An amount of physical clay in the experimental area (from <0.01 mm small particles)is 46.46-52-
32 % insoil layer of 0-20 cm, and it is 41.64-56.16 % towards low layers (at 0-100 cm of layer). A quantity
of silt fractions is accordingly (from <0.01 mm small particles) 10.50 -23.54% and 10.04 -24.72 %.

The analyses of the short water weight have been performed in the samples taken from the
experimental soils and the consequences were indicated on the table. COs ion wasn't observed in soil
sections and in water sample taken from the drain. An amount of HCO3 was 0.012 -0.024 %, but it is
0.195 g/lin drain. A quantity of Clis 0.007 -0.098%, but it is 3.668 g/l. Dry residue is 0.11-0.20 % in soil
sections, but it is 3.56 g/lin drain. pH is 7.6-7.7 in soil section and drain.
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Table 1. Consequences of the analyses of the brief water weight in the experimental soils

N2 of section Depth, cm Mg.ekv/% Dry residue, % | pH
COs3 | HCOs cl
1 0-25 0,40 | 2,80 0,16 7,6
N39932738,807" 0,024 | 0,098
E48°55730,60'7 25-50 040 | 280 0,15 7,6
0,024 | 0,098
50-75 no 0,40 | 1,40 0,11 7,7
0,024 | 0,049
75-100 0,40 | 1,20 0,14 7,7
0,024 | 0,042
2 0-25 0,20 | 2,40 0,20 7,6
0,012 | 0,084
N39932739,6077 25-50 0,20 | 3,20 0,15 7,7
E48°55730,40"7 no | 0,012 0,112
50-75 0,20 | 0,20 0,14 7,7
0,012 | 0,007
75-100 0,20 | 1,80 0,12 7,6
0,012 | 0,063
Drain water 3,20 | 104,8
N39932740,01"7 no 0,195 | 3,668 3,56
E48055729,807"

The soils of the experimental area belongs to the non-salinized type for analysis results and
mineralization is 3.5 g/l in the water sample taken from drain.
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Graphic 1. Change diagram of salts in the research area.

Generally, conducting research in order to study ameliorative state of soils and reasons for the
changes that occured there and preparation of their prevention ways are main problems. So, recent
climate conditions in the world is a main reason for this. On the other hand the soils are subjected to a
definite change as a result of antropoghenic effects. At this time incorrect irrigation of soils causes their
salinization and solonetzification¢ and this negatively affects productivity of the plants grown in the
same zone [9]. Generally, preservation of the soil fertility under the agricultural crops and deep plowing
of fields for improvement of the ameliorative state, application of the mineral fertilizers under plowing,
conducting the winter showing, application of the irrigative waters with watering norm according to the
crops need have been offered.

1.1t was determined that an amount of salts in the experimental soils of the Salyan plain was 0.11
-0.20 %. The soils aren’t salinized according to the obtained results in the experimental area. It is sulfate-
chlorine and sulfate according to the salt type.
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2. Avalue of pH is 7.6-7.7 in the soils under grain. The productivity is 28-30 ¢/h in grain plant.
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YMHAS CIIELNATIN3ALVA 1 KOHBEPTEHLIWA TTEPEPABA Tb/BAfOLL[EfI [POMBILLIJIEHHOCTY: POC-
CUINCKO-KUTANCKASA TPAHVLIA (AJITAVICKUM KPAM, CUHBL35IH)

lyaHe M5HN3H

AcnupaHm

Asmadickuli 20cyoapcmBeHHbIl yHUBepcumem

Hay4Hbil pykosodumesb: MuuweHKo Banepuli BukmoposuY
KaHoOudam 3K0HOMUYECKUX HAyK

Abstract

In the face of global challenges, adjusting the structure of the manufacturing sector in the cross-
border regions of Russia and China is becoming crucial for deepening cooperation. Drawing on data from
2015-2024 and employing comparative analysis, the location quotient and panel data, this article ex-
amines the convergence of the industrial structures of the Altai Krai of the Russian Federation and Xin-
Jjiang through the lens of smart specialisation. Results: the industrial structure shows marked signs of
convergence (similarity coefficient ranging from 0.62 to 0.83), smart specialisation has a strong positive
influence (coefficient 0.62, p<0.01), and political support, resource potential and transport accessibility
are also significant factors. This study complements the theory of smart specialisation in cross-border
research and provides practical recommendations for coordinated development.

AHHOmMauus

B ycnoBusix en106asibHbIX BbI30B08 KOPPEKMUPOBKA CMPYKMYpb! nepepabamsisarouieli NPoMbIULI-
JIHHOCMU MPAHC2PaHUYHbIX peauoHos8 Poccuu u Kumasi cmaHosumcs Karodesol 0715 YenybreHus co-
mpyoHu4Yecmada. Ha ocHose 0aHHbIx 3a 2015-2024 2e. u Memo0o8 CpaBHUMeE/IbHO20 aHA/IU3d, J10Kayu-
OHHO20 KO3(duUUEHMA U NAHesbHbIX OaHHbIX, CMAMbs UCC/Ie0yem KOHBEp2eHUU) NPOMbIUIIEHHOU
cmpykmypsl Aimadcko2o kpas Pocculickot @edepayuu u CuHbU3SHS Yepe3 npu3my YyMHoU cneyuasnu3a-
yuu. Pe3ysibmamasi: CMPYKmMypa NPOMbILLIEHHOCMU 0eMOHCMPUPYem BbIpAX(eHHbIe NPU3HAKU KOHBep-
2eHuuu (koapguuyueHm cxoocmsa ¢ 0,62 do 0,83), yMHas cneyuaiu3ayust OKasbiBaem cuibHOe NOJIOHU-
mesibHoe BiusHue (koapouyueHm 0,62, p<0,01), a noaumuyeckas No00epxckd, pecypcHbill NOMeHyuasl
U MPaHcnopmHbIt y0obCmBO MAake AB/ASHMCS 3HaYUMbIMU pakmopamu. Paboma donoJiHsgem meopuro
YMHOU Cneyuanu3ayuu 8 mpaHcepaHU4yHbIX UCC/Ie00B8aHUAX U 0aem npakmuyeckue pekomeHoauyuu 018
C02/1aCOBAHHO20 PA3BUMUS.

Keywords: smart specialisation; the Russian-Chinese border; the processing industry; structural
convergence, the Altai Krai of the Russian Federation; the Xinjiang Uyghur Autonomous Region of the
People’s Republic of China

KrroqeBble ¢/108a: yMHAsi Cneyuanusayusi;, pocculicko-kumadckas epaquyd, nepepabamsisarousast
NPOMbIUWI/IHHOCMb, KOHBEP2eHUUS CmpyKkmypbl; Anmadckul kpal Poccutickol ®edepayuu; CUHbUY3SH-
CKUU uygypcKkut asmoHOMHbIU patioH KHP

|. BedeHue

nobasibHble MPaHchopMayuu (CaHKYUU, PeKOHCMPYKUUS Lenoyek NOCMABOK) NOBJIUS/IU HA pas-
Bumue nepepabamsisaroujed NPOMbIUIIeHHOCMU HA pocculicko-Kumadckol epaHuye. Aamadckud Kpad
Poccutickot ®edepayuu u CUHbU3SH, KaK K/oYeBble MPaHC2paHUYHble peauoHbl 0BYX CMPAH, UMerom
B3aUMOOONOJTHAOWLUU PeCypCHbIU NOMEeHYUAJI, HO Cywecmayouue UCC/1e008aHUs He OXBAMbIBAOM CU-
CMeMH020 aHa/1u3a KOHBEP2EHUYUU UX NPOMbILL/IEHHOU CMPYKMYpbl 4epes npusmy YyMHoU Cneyuaiu3ayuu
B.B. MuuwieHko.
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Hayy4Has 3Haqyumocms pabomai 3aK1H04aemcs 8 CO4emaHuU meopuu ymHoud cneyuanu3ayuu ¢ meo-
puell KOHBep2eHyuU U onMuUMU3auuu Memood JIOKAUUOHHO20 Ko3pduuueHma 078 mpaHcepaHuyHbIX
ycnosud. [lpakmuyeckas 3Ha4umMoCcme — B8 NPeo0oCMassieHuu pekomeHoayud 01 onmumMu3ayuu nNpo-
MbIUWJIEHHO20 COmpYyOHU4YecmBa mexcoy Armadckum kpaem Poccuu u CuHbussaHom KHP. Mccrnedosa-
mesibCKas UHHOBAUUS: (OKYC HAa KOHKPemMHbIX MPAHC2PAHUYHbIX pecuoHax (Arimadckul kpal PO —
CuHby3siH KHP), ucnosib3o8aHue akmyasibHbix 0aHHbIX U COBEPUICHHAS IMNUPUYECKAsi MOOe/Tb.

Memoobi ucciedoBaHus: CpasHUMeEIbHbIU aHAU3, AHaaU3 I0KAUUOHHO20 Ko3gguuueHma, sMnu-
puyeckoe mecmuposaHue NaHesbHbIX OaHHbIX (0BYCMOPOHHSAA MOOesb ¢ (PUKCUPOBAHHBIMU 3pgdek-
mamu,).

Il. OcHoOBHbIe meopemuyeckue 0CHOBbI

2.1 Teopusi ymHoU cneyuanusayuu B.B. MuweHko

A0po meopuu — pazBumue pe2uoHaabHol NPOMbIULIEHHOCMU HA OCHOBE COBCMBEHHbIX NpeuMy-
wiecms, oKyc Ha NepcnekmMuUBHbIX OMPAC/IAX, UHMEIeKMYyadsibHoe 0OHOBIeHUE Yepe3 UHHOBAUUU U NO-
JIUMUYECKYH0 NOOOEPIKKY. B mpaHc2paHu4HoM compyoHu4Yecmse mexcoy Aimadckum Kpaem Poccuu u
CuHby3siHom KHP ymHas cneyuasuzayus sbicmynaem opalsepom KOHBep2eHUyuUU CmpyKkmyp.

2.2 Teopusi KoHBep2eHUUU NPOMbILLIEHHOU CMPYKMYypbl

TeHOeHUuUs NOCMeneHHo20 CX00CMBa ompac/ieso20 cocmasd, 0osell ompacsael u CKopocmu pas-
BUMUS pe2uoHoB, 00YC/I0BEHHAS MPAHCSPAHUYHLIM B3aumMooelcmaueM U NoAUMUYeCKUMU @axkmo-
pamu. OueHusaemcs yepes Ko3gppuuyueHm cxo0cmsa CmpyKmyp U KOHBEP2eHUU JTIOKAUUOHHbIX KO3¢-
puyueHmos.

2.3 JIoKayUOHHbIU Ko3gguuyueHm u e2o onmumu3ayust

A
e,

[0e: LQj— KoagpduyueHm j-ompacsu B i-pecuoHe; gi — CMOUMOCMb NPOU3BOOCMABA j-0mpacsiu 8 i-peu-
oHe, Qi— obuwjas cmoumMocms NPoU3BOOCMBA nepepabamsiBarousell NPOMbILLICHHOCMU [-pe2UOHd, Gi—
obwas cmoumocms npou3sBodcmaa j-ompacsu 8 Poccuu u Kumae;, Q — obwas cmoumMocmb NPoU3Bo0-
cmsa nepepabamsisarouiell NPOMbILIEHHOCMU 0BYX CMpPaH. MiHmepnpemayus: LQ>1 — Hanu4ue npe-
umywecms, LQ=1— cpedHull yposeHb, LQ< 1 — omcymcmaue npeumyuiecms.

2.4 CB513b YyMHOU CNeyuaau3auuu U KoHBepeeHuuu

®dopmupoBaHue NoIoXUMeIbHO20 YUKIA: YMHAS CNeyuanu3ayus — cxo0Cmao HanpassieHul o6-
HOBJIEHUS NPOMbIUIIEHHOCMU — KOHBEP2eHUUs CMPYKMYp — NOBbILLEHUE YpoBHS YMHOU cneuudsnusa-
Yuu yepes mpaHcepaHuyHoe compyoHu4ecmBo mexoy Armadckum kpaem Poccuu u CuHbU3sHoM KHP.

Ill. Tekyujee cocmosiHue u uccaedoBamesibCKue 2unome3sbl

3.1 ObbekmabI UCC/Ie00BaHUS U UX XaPAKMepUCmuKU

Anmatdickuli kpali Poccutickol @edepayuu (onopa Ha MauwluHoCmpoeHue, 0epesoobpabomky, 0015
msenol npombilIeHHocmuU >65%) u CuHbU3SH (Co21acoBaHHoe pazsumue seekold u msx3enol npo-
MbiWIeHHocmu, 00151 1eekoll >55%). 3a 2015-2024 22. cpedHe2000800 pocm CMOUMOCMU NPOU3BO0-
cmsa cocmasus 8,9% (Anmadckul kpal P®) u 9,8% (CuHby351H) coomBemcmBeHHo, 06bem mpaHcepa-
HUYH020 MOoBapoobopoma mexody 0ByMsl pe2uoHamu Bbipoc ¢ 520 do 1230 M/IH MOHH.

3.2 Viccnedosamernbckue 2unomesb

H1: Cmpykmypa npombiuiieHHocmu Anmadckozo Kpas Poccutickol @edepayuu u CuHbU35HS Oe-
MOHCMPUPYem BbIpAX(eHHbIe NPU3HAKU KOHBEp2eHUUU, MeHOeHYUs YcuauBaemcs,

H2: YposeHb yMHOU Cneyuaau3ayuu oKkasbieaem NnoJoxXumesbsHoe opalBepHoe B/IUSHUE Ha KOH-
BEpP2eHYUKO,

H3: Monumuyeckas Nno0oepxKda, pecypcHbIt NoMeHuuaa u mpaHcnopmHsbil yoobcmaso cnocob-
CMBYHM KOHBEp2eHUUU.

3.3 VlcmoYHUKU OaHHbIX

OguyuanbHblie cmamucmuYyeckue exce200HUKU Poccuu (PedepasibHas cayxba 20cyoapcmseHHouU
cmamucmuku, Cmamucmuyeckoe BedomMcmso Anmadckozo Kpas) u Kumas (Cmamucmuyeckoe sedom-
cmBo CUHbU3SIHCKO20 UYgypCKo20 aBMOHOMHO20 paloHa), OaHHbIe MAMOXCeHHbIX C/Iyxb obeux cmpaH
(2015-2024 22.). [JaHHbIe npoBepeHb! U KOPPEKMUPOBAHbI, BAJIHOMHbIE NEPeBo0b! BbINOJIHEHb! NO KypCy
U6 P® Ha31.12.2024 2.

V. Smnupuyeckul aHaau3

4.1 OnpedeneHue nepemeHHbIX U MoOeslb

3asucumas nepemeHHas: CmeneHb KoHBepeeHuuu (Convergence) — Ko3gguuyueHm cxoocmaa

CMpPYKMyp:
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n
Zk:7th X. sk
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Krnro4esas He3aBucumasi nepeMeHHas: YposeHb YMHoU cneyuanusauuu (Smart) — KomniekcHbil
nokazamesb (UHBecmuyuu 8 R&D, 00719 BbICOKOKBAIUPUUUPOBAHHBIX MAAHMOB, pacnpOCMpPaHeHue
UHMesIeKmyasibHo20 06opyo0oBaHus),

KoHmposibHbie nepemerHbie: [oumuyeckas noddepxka (Policy, 1-5 6annos), pecypcHbil nomeH-
uuan (Resource), mpaHcnopmeHbit yoobcmao (Traffic, MaH MoHH);

Modenb:Convergenceir =ao + ai;Smartic + azPolicyi + asResourceit + asTrafficic + Ui+ Ae + it

(0BYCMOPOHHSASA NAHEIbHAA MOOEJIb C PUKCUPOBAHHBIMU 3¢pdexkmamu, NoomaepicoeHa mecmamu
® u Xaycmara).

4.2 Pe3ysibmamas! aHAu3a

4.2.1 JIoKayuoHHble Ko3ppuyueHms|

Anmadickul kpat Pocculickold ®@edepayuu: mawuHocmpoeHue (1,32— 1,58), oepesoobpabomka
(1,25—1,41) — ycmoliyuskie npeumyu,ecmad, nuuiesas NpombiwieHHocms (0,98—1,12) — ¢opmupo-
BaHUe NpeumMyu,ecms;

CuHbU3gH: 1e2kas npombiwieHHocmbs  (1,45—1,62), nepepabomka  cenbxo3npodyKmosa
(1,05— 1,23) — Bedyuwiue npeumyujecmad, mauwuHocmpoerue (0,89— 1,08) — nocmeneHHoe ¢opmupo-
BaHUe NpeumMyL,ecma.

Paznuqus mMexdy KodpouyueHmamu CoKpauwsaromcs, YKasbiBas Ha KOHBEP2eHUUH CNeyuasnusa-
yuu.

4.2.2 CmeneHb KoHBepeeHuuU

KoagpuuueHm cxoocmaa sbipoc ¢ 0,62 (2015 2.) 0o 0,83 (2024 2.), yckopeHue nocnie 2019 2. KoH-
BepeeHUUs oxBamabisaem msxenyro (KospouuueHm cxoocmsa 0,58—0,81) u nez2kyro (0,65—0,85) npo-
MbiWeHHocmb — H1 noomsepxdaemcs.

4.2.3 PecpeccuoHHble pe3yibmamel

Sts

[lepemerHas KoagppuyueHm | 3Haqyumocmsb
Smart 0,62 p<0,01
Policy 0,21 p<0,05

Resource 0,18 p<0,05
Traffic 0,25 p<0,01

R? / R2adi 0,89/0,87 —
F-cmamucmuka 68,52 p<0,01

H2 noomaepx0aemcs: yMHas Cneyuanu3ayus a8/1emcs KJito4esbiM 0paliBepomM KOHBepeeHyUU,

H3 nodmaepdaemcs: Bce KOHMPOJIbHbIE NePeMeHHbIe UMEHOM NOJIOXUMEbHOe BIUSHUE,

lposepka ycmol4usocmu (3ameHa nepemMeHHbIX, 3and30biBarouue 3Ha4eHusi) noomaepxcoaem
HaoexHocmsb pe3yibmamos (R? / RPaqi> 0,83).

V. BbiBOObI U pekomeHdauuu

5.1 OcHoBHble BbiBOObI

1. Cmpykmypa nepepabamsisarousel npombiwieHHocmu Aamadcko2o Kpasi Poccutickold ®edepa-
yuu u CuUHbY35IHS 0eMOHCMPUPYem BbIPAXEHHYH KOHBep2eH Ut (KoapguyueHm cxodcmsa 0,83 8 2024
2.), 0XBAMbIBAIOULYHO BCE KJTHOYeBble ompacsiu;

2. YmMHas cneyuanuzayus — Karodesol opalisep KoHsepeHuuu (KospguuueHm 0,62), popmupyro-
wast NosIoxcuMesIbHbIU YUK/ pa3Bumus;

3. Mosumuyeckas N000epxcKa, pecypcHbit NOMeHUUAs U mpaHcnNopmMHbIU yoobCmBo ABASHOMCS
3HAYUMBIMU PAKMOPAMU KOHBEP2eHUUU Mexdy 0BYMS pe2uoHamu;

4. KoHBepzeHuusi umeem xapakmep OugdepeHyupoBaHHo20 B3aumMooonosHeHus: Anmadckul
Kpad Poccutickol @edepayuu — npeumyu,ecmaa 8 MawuHoCmpoeHuU u depesoobpabomeke, CUHbU3SH
— B J1e2Koll NPOMbILLI/IEHHOCMU U nepepabomke CesibXo3npodyKmos.

5.2 MpakmuyecKkue pekomeHoauuu

1.CoenacosaHHoe 0bHoB/IeHUe Ha 0cHoBe YyMHOU cneyuaausauyuu. Armadckul kpad PO — ycu-
JIUMb UHHOBAUUU B MAWUHOCMPOeHUU U depesoobpabomke; CuUHbU3SH — (POKYC HAa UHMesI/IeKmyaiu3a-
yuro 1eekoll NPOMbIULICHHOCMU U NepepabomKu Ce/ibXx03npo0yKmos; CO30aHue MPAaHC2paHU4Ho20 UHHO-
BAUUOHHO20 K1aCcmepa Mexcoy 0BYMsI pe2UOHamU.

2.0nmumu3ayus NOAUMUKU COMPYOHUYECmBa: YnpoweHue mamoxeHHbIX npouedyp mexoy Asl-
madckum kpaem P® u CuHbU35HOM, CO30aHUe COBMECMHO20 pOHOA NOOOePIHKU MPAHC2PAHUYHbIX NPO-
eKkmos, e0UHCMBEeHHAs UHPOPMAUUOHHAS Naamgopma.



XIX INTERNATIONAL SCIENTIFIC CONFERENCE. TORONTO. CANADA. 17-18.03.2026

3.CoBepuwieHcmBoBaHue mpaHcnopmHoUl uHdpacmpykmypsi: YseaudeHue nponyckHol cnocobHo-
CMu MPAaHCePaHUYHbIX NYHKMOB NPONYCKA Me0y pe2uoHamu, BHeopeHue LugdpoBbIX mexHoio02ul 8 J10-
2UCMUKY, CHUX(eHUe MPAH3AKYUOHHbIX U30epHeK.

5.3 OepaHu4eHus U nepcnekmusbl

ViccnedosaHue o2paHu4eHo 08yMs pecuoHamu (Aamadckul kpal P® — CuHby3ssaH KHP); 8 6ydywem
cmoum pacwupums 06bekmbl U 0602amume CUCMeEMy NepemMeHHbIX (MexHoI02u4eckoe pacnpocmpaHe-
HUe, PbIHOYHbIE CNPOChI).
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Abstract

This article examines Nowruz as both a national cultural heritage of Azerbaijan and a transnational
civilizational phenomenon observed across diverse regions of the world. The study explores the historical
origins of Nowruz, its symbolic association with the vernal equinox, and its role as a ritualised represen-
tation of renewal, cosmological balance, and social cohesion. Drawing on a cultural-historical and com-
parative perspective, the article analyses how Nowruz has been preserved within Azerbaijani society
while simultaneously functioning as a shared cultural practice among various peoples of the Northern
Hemisphere. Particular attention is devoted to the transformation of Nowruz from a seasonal celebration
into a marker of national identity and collective memory in Azerbaijan, as well as its broader recognition
as part of the intangible cultural heritage of humanity. The findings indicate that Nowruz operates on
multiple semiotic levels: as an agricultural calendar ritual, as a symbolic enactment of rebirth and moral
purification, and as a sociocultural mechanism reinforcing intergenerational continuity. In the global con-
text, the holiday demonstrates how ancient traditions can transcend ethnic and political boundaries,
fostering intercultural dialogue and shared civilizational values. Thus, Nowruz emerges not merely as a
spring festival but as a dynamic cultural institution sustaining identity, solidarity, and historical con-
sciousness across societies.

Keywords: Nowruz, cultural heritage, vernal equinox, national identity, collective memory, ritual
symbolism, intercultural dialogue.

"Novruz is a holiday of national unity".
Great Leader Heydar Aliyev

Introduction

Every nation has its traditions, customs and holidays, so do we. Azerbaijan is a country where na-
tional traditions are well preserved. Celebrating the holidays became part of the Azerbaijan traditions.

There is a holiday among holidays: the dearest, the dearest, the most beloved holiday - Nowruz
holiday! This holiday, which has been painful for many years, but is not forgotten, is our national holiday.

Nowruz is one of the most joyful and beautiful holidays that have come to our days from the depths
of centuries. Nowruz holiday is an ancient folk holiday that symbolises the arrival of spring in the
northern hemisphere, in Azerbaijan, and has become a tradition among the people since ancient times.

Nowruz is held on the day of the equinox (March 20, 21, 22), the beginning of astronomical summer
in the northern hemisphere. A number of nations connected the arrival of spring with the revival of na-
ture, held festivities on this occasion, and celebrated it as the beg/nn/ng of the New Year.
! N Nowruz means "new year", it is the first day of spring.
The real new year in the life of all Muslims begins on that
day. The arrival of Nowruz brings new happiness and joy to
homes and families. Everyone tries to welcome this holiday
with great solemnity, with joy in their hearts. In every house,
every family is preparing for the Nowruz holiday in advance.
Grandmothers, mothers and sisters cook shakerbura,
paklava, shorgoghal and other goodies, and put samani,
which is a symbol of abundance and blessing.

People gather around the bonfire, grudges are

: ’ reconciled, relatives and friends go to each other's houses

to congratulate each other. Young g/rls and boys light torches, jump over bonfires, throw hats at houses,
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and perform fortune-telling. On the street, on the train, at school, in offices and institutions, the same
words are heard in everyone's language: "Happy holiday!"

Nowruz holiday is a holiday of halal and purity. A month before Nowruz, people celebrate four
Tuesdays. Each of these Tuesdays is dedicated to one of the four elements - fire, earth, water and air
(wind) - which are essential for human existence and the existence of all life. This shows that Nowruz is
one of the oldest and wisest holidays in the world. Among the Nowruz festivities, the last Tuesdays of
the year is celebrated with great solemnity.

During Nowruz holiday, children and young people go from door to door in the neighbourhoods,
especially in the rural areas, collect holiday shares and play various games. One of the decorations of
Nowruz is a kosa (bowl) and kechal (bald head). They bring joy to children and entertain them with their
games.

Those who passed away during the Nowruz holiday are also remembered, and the flow of people
does not stop from the Alley of Martyrs, where those who sacrificed their lives for the Motherland. No
one forgets to remember them on these dear days. Nowruz holiday is a holiday of our people's optimistic
outlook on life, faith in the victory of nature and humanity. This traditional holiday, which has kept its
strong influence until now, is the most massive public holiday. Nowruz is coming to our country, spring is
coming, spring is coming. On the wings of swallows, in the air of the earth slowly waking up from winter
sleep, in the buds of trees and flowers, Nowruz of our people, the spring of our country comes.

What is the Nowruz holiday, and in which countries is it celebrated?

On March 21, when day and night are equal, a number of people, including Azerbaijanis, have cel-
ebrated the coming of spring and the awakening of nature as the beginning of the New Year. These
festivities are celebrated not only in Azerbaijan, but also in Iran, Afghanistan, Tajikistan and Uzbekistan
and in a number of eastern countries. Even Iran and Afghanistan are not satisfied with only this; that day
is considered the first day of the calendar, and the New Year begins on March 21.

On September 30, 2009, Nowruz was included in the list of intangible cultural heritage by UNESCO
due to the people of the world celebrating this holiday at a high level and as a national holiday. On
February 23, 2010, at the meeting of the 64th session of the United Nations General Assembly, March
21 was announced as "International Nowruz Day". Currently, this holiday is celebrated in the same way.
Nowruz holiday is celebrated on a large scale in our country, the eve of the holiday (5 days) is declared
non-working days.

“Nowruz holiday vividly demonstrates our commitment to historical and cultural heritage”.
President Ilham Aliyev of Azerbaijan

Great leader Heydar Aliyev, who valued Nowruz's place in our national destiny, its status in the
state building of the young Azerbaijan Republic that gained independence, and its role in our national
revival as a people, nation and state, as a mechanism of ethnic self-organisation, immortalised this
holiday as the main pillar of our national ideology. National Leader Heydar Aliyev appreciated the Nowruz
holiday as a phenomenon that historically integrates our nation, nourishes its existence with unity,
greatness and life force.

Although the Nowruz holiday was officially banned during the Soviet Union, national leader Heydar
Aliyev's strong commitment to national traditions and values ensured that this holiday was loved and
kept alive by the people, and its ideological and political importance was indirectly highlighted in the
scientific research conducted in the field of folklore and philosophy.

In the 70s of the last century, the Nowruz holiday was officially celebrated and broadcast on tele-
vision for the first time with the blessing of the great leader. Holding the national holiday at a high level
raised the national spirit of the Azerbaijani people, created great love for the national heritage and his-
tory, and strengthened self-awareness. Nowruz traditions also found their place in films made at that
time. Every time we watch the movie “Deli Kur” ("Crazy Kur"), we clearly see how Nowruz is promoted.
Yes, the national and moral values preserved in those years, with the care of the wise leader, later played
an exceptional role in the restoration of the state's independence of the Azerbaijani people. (1)

Nowruz holiday is one of the oldest holidays in Azerbaijan. For a very long time, clerics and
representatives of various sects tried to dress Nowruz in a religious dress and did many things to distin-
guish it in their eyes. The impact of religious issues on Nowruz began with the arrival of the Arab caliphate
in Azerbaijan. (2)

In our country, Nowruz holiday is celebrated in many Turkish and Muslim countries, including
the Central Asian republics and Azerbaijan. Many researchers have investigated the history of Nowruz,
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its connections with Zoroastrianism or Muslim culture, and found various facts that contradict or confirm
each other in old sources. However, it is generally true that it is not correct to associate Nowruz with a
specific religion or belief. Since ancient times, our people have considered Nowruz as the beginning of the
new year and symbolised it as the beginning of abundance, blessing and prosperity. Celebrating Nowruz
means welcoming the new year, the first day of spring.

According to scientists, the history of this holiday is very old. According to scientific research,
the history of the Nowruz holiday goes back to ancient times, to the time of the prophet Zoroaster.
Scientists estimate the age of this holiday to be at least 3,700 years and at most 5,000 years.

In ancient Babylon, this holiday was celebrated on the 21st day of Nisan (March, April) and
lasted for 12 days. However, each of these 12 days had its own rituals (ceremony, ritual), its own
entertainment. The first written source mentions that the Nowruz holiday dates back to B.C. It was
founded in 505.

Islamic leaders always try to give a religious colour to this holiday. However, prominent
scholars Firdowsi, Rudaki, Avicenna, Nizami, Sadi, Hafiz and others confirm that Nowruz was created
even before Islam. Among the writings dedicated to the history of the Nowruz holiday, we can mention
Nizami's"Siyasatnama” ("Policy Letter"), Omar Khayyam's "Nowruzname" and others. The origin of the
Nowruz holiday, legends and myths related to it are ancient.

Researchers say that the Nowruz holiday originated among the ancient farming peoples of the
Near East. They tried to connect the separate history of the Nowruz holiday with the names of legendary
personalities (legendary Iranian kings Kayumars, “Gaye Mardan” in Avesta, Jamshid and others). After
the spread of Islam in the countries of the Middle East and Central Asia, the Arab caliphate began to
follow the traditions and holidays of the peoples of these countries.

Over the centuries, religious leaders and representatives of various sects have tried to separate
this holiday from its natural and historical roots and have tried to dress it up in religious garb. Even some
clerics have invented a hypothesis that the Nowruz holiday is related to the day when Caliph Ali IV came
to power (656-661).

However, Imam Ali came to power in July, and Nowruz is celebrated in the spring. The
ceremonies held by the people in connection with the holiday are not related to any religious doctrines.
Most people have kept a number of traditions and games born from the true essence of the spring holiday
until now. Medieval authors show that even after the spread of Islam in Eastern countries, spring
traditions and agricultural calendar beliefs have a strong place in the Nowruz holiday. Most people have
kept the customs from ancient times. It turns out that these holidays and customs are held without any
connection with religious doctrines. (3)

Many talented personalities have also given their special views on the Nowruz Holiday. Abu

Reyhan al-Biruni (11 century) talked about the Nowruz Holiday from various narrations, its reasons, the
traditions spread among the people on the occasion of this holiday, and the real worldly holiday of
Nowruz was celebrated in connection with the awakening of nature and the beginning of agriculture.
Nizamul Mulk (11 century), in his work "Syasatnama,” mentioned Nowruz holiday as a mass public
holiday announced with the arrival of spring. The arrival of Nowruz is described and praised in the lyrical
poem "Bahariyya", which is widespread in classical Eastern, including Azerbaijani poetry. (3)

Nowruz Holiday Wednesdays

Nowruz beliefs focus on the warming and "resurrection” of the fourth element — Su Charshab-
nasi (Water Tuesday), Od Charshabnasi (Fire Tuesday), Yel Charshabnasi (Wind Tuesday), and Ilakhir /
Torpag Charshabnasi (Earth Tuesday) - in the place of nature's habitat. Therefore, Nowruz festivities can-
not begin to be erased four weeks before the beginning of the New Year, i.e. March 21. This month is
called Gray month. Each of his Tuesdays was obtained by an element of nature, and thus, gods were born
in Tuesdays of people. According to old beliefs, one of the four elements of nature is "resurrected" on
each of these Tuesdays. The last four Tuesdays of the year before Nowruz are considered holy. (4)

As we mentioned, the Nowruz holiday is celebrated on March 20-2 1, when day and night are equal.
Before Nowruz, every Tuesday for four consecutive weeks is celebrated with a different name, which are
listed below:
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First Tuesday is called Su Charshabnasi (Water Tuesday).
Water Tuesday usually coincides with the time when the weather
starts to warm up slowly, and the ice in the rivers melts and mixes
with the river.

The second Tuesday of the year is called Od Charshanbasi
(Fire Tuesday). From this
Tuesday, the sun starts
to warm the earth even
more, and spring wakes
up. People leave bonfires
in their yards and light one candle for each family member in &
their homes. Fire is the symbol of purification and clarification.
Fire is never put out by water; it burns down by itself. It is very
important to light a bonfire in every yard on Fire Tuesday, be-
cause fire means the year will be warm and fertile. In ancient
times, a newborn baby was laid on ashes to guarantee his health.
It was also believed that those who covered their faces with ashes would have a beautiful sweetheart.
Khonchas are made.

On Fire Tuesday people jump over the fire, because it is traditionally believed that all troubles and
hardships will be left behind, and the new year will be happy and prosperous.

Azerbaijan, famous for its rich cuisine, has special dishes for each Tuesday of Nowruz. Pilaf is un-
doubtedly a signature dish of the Azerbaijani cuisine. There are about 200 kinds of pilaf: dosheme-pilaf,
milky-pilaf and borany-pilaf, arishta pilaf, sabzi pilav, shah pilav, etc.

Our third Tuesday is Yel Charshanbasi (Wind Tuesday). From today, pollination starts in some trees. The
wind almost causes this. Just as the wind moves the buds that have
reached the time of pollination unite them for pollination.

The fourth and last Holy Tuesday of the year is called Torpag
Charshanbasi (Earth Tuesday). During all these four Weeks nature wa-

tered the earth on the first Wa- ~(
ter Tuesday, on Fire Tuesday it & (%gwq
8@’1&0/169/1&@

warmed the earth, on Wind
Tuesday) it awakened nature,
‘ / and now the work on the culti-

vated land beg/ns on Earth Tuesday

Nowruz Holiday in Azerbaijani Art

Nowruz holiday is a holiday celebrated by our people for cen-
turies. Personalities of our people have written poems, songs and
made films about the Nowruz holiday. Prominent composers such as Uzeyir Haj/beyl/ F/kret Amirov, Og-
tay Zulfugarov, and Rahila Hasanova wrote various songs. Also, Azerbaijani films about Nowruz, such as
“Novruzun Chalangi” (“Novruz's Wreath”) and “Ocag” (“Ojak”) have been shot. (3)

Bahar galir bizim azad ellers, Spring is coming to our free lands,
Mahni gonur dodagqlara, dillsre. A song for brown lips and tongues.
Parlaq glines meydan acir glillers, The bright sun gives way to the flowers,

Qaranqusun mdjdasidir Novruzum! — Nowruz is the good news of the swallow!

During the Soviet rule, the Nowruz holiday was celebrated unofficially, because the state
authorities did not allow the celebration of the arrival of spring as a holiday. However, despite the
prohibitions, every Azerbaijani family, which is loyal to the traditions of multiple captivity, celebrated this
holiday. (5)

Even during the time of the Red Empire, i.e. the Soviets, the republics of this country - Azerbaijan,
Kazakhstan, Uzbekistan, Tajikistan, Kyrgyzstan, Turkmenistan and other Turkic-speaking peoples - were
forbidden to celebrate this holiday, but those peoples celebrated this holiday regardless of these
prohibitions. In 1969, on the initiative of Shikhali Gurbanov, brave son of our nation, the second secretary
of the Central Committee of Azerbaijan, the celebration of Nowruz holiday was held as an official holiday
in Azerbaijan, and it aroused great interest among the people.

Nowruz is celebrated with great pomp in Iran, the Caucasus, and Central Asia. In Albania, Sultan
Nowruz is celebrated as a religious holiday by followers of the Bektashi sect. Such places include Los
Angeles, Toronto, and London. The city of Los Angeles has strict regulations on bonfires, and no one is
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allowed to have bonfires on their property. Despite this, Iranians and Azerbaijanis living in Southern Cal-
ifornia who want to celebrate Nowruz go to California beaches and bonfires in places where bonfires are
allowed. (5)

Even according to Chinese sources, ceremonies related to the arrival of spring were celebrated as
a holiday during the Huns and Goyturks under the name "Yengi Kun". Simachen, a Chinese historian who
lived in the second century before Christmas, noted in his work "Historical Memories" that the Hun rulers
celebrated the New Year - Nowruz. (4)

In Kyrgyzstan, Kazakhstan, Tajikistan and Uzbekistan, fragrant branches are burned at home on
the eve of the holiday in order to expel demons from the house.

Conclusion

The analysis demonstrates that Nowruz constitutes a multilayered cultural phenomenon that
transcends the boundaries of a single nation while maintaining a particularly profound significance
within Azerbaijani society. In the national context, the holiday functions as a symbolic axis of cultural
continuity, reinforcing collective memory, ethical values, and social cohesion. Its rituals, seasonal sym-
bolism, and performative practices sustain intergenerational transmission of identity and strengthen
communal solidarity.

In the broader global framework, Nowruz illustrates how archaic cosmological beliefs associated
with the renewal of nature have evolved into a shared cultural tradition recognised across diverse socie-
ties. The celebration of the vernal equinox in various regions reflects a universal human impulse to ritu-
alise transition, regeneration, and temporal renewal. This universality does not diminish its national spec-
ificity; rather, it enhances its intercultural relevance.

Ultimately, Nowruz exemplifies the capacity of traditional festivals to function simultaneously as
markers of national identity and as bridges between cultures. Its endurance across centuries confirms
that intangible cultural practices remain vital instruments for sustaining historical consciousness, ethical
continuity, and cross-cultural understanding in an increasingly globalised world.
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Abstract

This article examines the role of the Inquisition within the social and legal structure of German
cities in the Late Middle Ages. The study focuses on the extent to which inquisitorial activity was inte-
grated into everyday urban life and how its presence is reflected in judicial and normative sources. Par-
ticular attention is given to the functioning of the Inquisition within the political framework of the Holy
Roman Empire, characterized by political fragmentation and a high degree of urban autonomy. The arti-
cle analyzes the interaction between ecclesiastical inquisitors and urban judicial institutions, as well as
the role of secular authorities in the investigation of heresy and the enforcement of sentences. Special
emphasis is placed on everyday practices related to inquisitorial activity, including denunciations, public
acts of penance, and the use of urban space for judicial procedures. The research is based on judicial
protocols, municipal court records, and normative documents, including the papal bull Ad extirpanda.
The analysis demonstrates that in the German cities of the Late Middle Ages the Inquisition functioned
not only as an ecclesiastical institution combating heresy but also as an integral element of urban legal
and social practices.

Zusammenfassung

Der Artikel widmet sich der Untersuchung der Rolle der Inquisition innerhalb der sozialen und
rechtlichen Struktur deutscher Stddte im Spdtmittelalter. Im Mittelpunkt steht die Frage, in welchem
MafSe die Tdtigkeit der Inquisition in den Alltag der stddtischen Gesellschaft integriert war und auf
welche Weise ihre Présenz in gerichtlichen und normativen Quellen widergespiegelt wird. Die Studie
betrachtet die Besonderheiten der Funktionsweise der Inquisition im politischen System des Heiligen
Rémischen Reiches, das durch einen hohen Grad an Dezentralisierung sowie durch eine bedeutende
Autonomie der Stddte gekennzeichnet war. Analysiert werden die Formen der Interaktion zwischen
kirchlichen Inquisitoren und stddtischen Gerichtsinstanzen sowie die Beteiligung weltlicher Behdrden an
Untersuchungen und an der Vollstreckung von Urteilen. Besonders berticksichtigt werden dabei Aspekte
des stddtischen Alltags, wie den Mechanismen der Denunziation, &ffentlichen BufSakten sowie der
Nutzung des stddtischen Raums fir die Durchfiihrung gerichtlicher Veerfahren. Die Quellenbasis der
Untersuchung bilden Gerichtsprotokolle, stddtische Gerichtsblicher sowie normative Rechtsakte,
darunter auch die pdpstliche Bulle ,,Ad extirpanda”. Die durchgefiihrte Analyse zeigt, dass die Inquisition
in den deutschen Stddten des Spdtmittelalters nicht nur als kirchliche Institution zur Bekdmpfung der
Hdresie fungierte, sondern auch als ein bedeutendes Element der stddtischen rechtlichen und sozialen
Praxis.
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Einleitung

Die Inquisition gehdrt zu den am hdufigsten diskutierten Institutionen der religiosen und
rechtlichen Geschichte des mittelalterlichen Europas. Sie entstand im 13. Jahrhundert als Mechanismus
zur Bekdmpfung der Hdresie und stellte ein System kirchlicher Gerichtsverfahren dar, das auf die
Aufdeckung und Verfolgung von Abweichungen von der orthodoxen christlichen Lehre ausgerichtet war.
Die Herausbildung der pdpstlichen Inquisition steht in engem Zusammenhang mit den Reformen des
Papsttums im 13. Jahrhundert, insbesondere mit der Politik von Papst Gregor IX., der in den 1230er-
Jahren das Institut der pdpstlichen Inquisitoren einfiihrte und ihre Tdtigkeit vor allem Vertretern des
Dominikaner- und des Franziskanerordens tibertrug [1]. Die Hauptaufgabe dieser Vertreter bestand darin,
Untersuchungen in Fdllen von Hdresie durchzufiihren und ein kanonisch geregeltes Gerichtsverfahren zu
gewidbhrleisten, das die zuvor verbreiteten spontanen Formen der Verfolgung von Personen, die religiéser
Abweichungen verddchtigt wurden, ersetzen sollte.

In der Historiographie wird die Inquisition traditionell vor allem im Kontext ihrer Tdtigkeit in den
Ldndern Stideuropas — Frankreich, Italien und auf der Iberischen Halbinsel — betrachtet. Ihr Wirken in den
deutschen Ldndern stellte jedoch ebenfalls ein bedeutendes Phdnomen des religiGsen und sozialen
Lebens des Spdtmittelalters dar. Unter den Bedingungen der politischen Dezentralisierung des Heiligen
Rémischen Reiches und der weitgehenden Autonomie der Stddte nahm die Tdtigkeit der Inquisitoren
spezifische Formen an, die sich von den stdrker zentralisierten Modellen in anderen Regionen Europas
unterschieden. Das Papsttum ernannte Inquisitoren fiir einzelne Gebiete der deutschen Ldnder, meist aus
dem Kreis der Dominikanerménche, denen die Untersuchung von Fdllen der Verbreitung von Hdresien
Ubertragen wurde, insbesondere im Zusammenhang mit den religiésen Bewegungen der Begarden und
Beginen.

Im 14. und 15. Jahrhundert war die Tdtigkeit der Inquisition in den deutschen Ldndern eng mit dem
stdadtischen Raum verbunden. Untersuchungen wurden vor allem in Stddten durchgefiihrt, in denen sich
religiose Bewegungen, intellektuelle Zentren und ein aktives gesellschaftliches Leben konzentrierten. Die
Inquisitoren standen in enger Verbindung mit lokalen kirchlichen Strukturen und den stddtischen
Behdrden, da die Vollstreckung von Urteilen in der Regel die Beteiligung weltlicher Instanzen erforderte.
Auf diese Weise wurde die Verfolgung der Hdresie zu einem Bestandteil der stddtischen Rechtspraxis und
der sozialen Dynamik der mittelalterlichen Stddte.

Trotz der vergleichsweise begrenzten Zahl erhaltener Dokumente, ermdglichen
Gerichtsprotokolle, stddtische Statuten und normative Rechtsakte, die Tdtigkeit der Inquisition als ein
Element des Alltags spdtmittelalterlicher Stddte zu betrachten. Diese Quellen spiegeln die Mechanismen
der Identifizierung von Hdresieverddchtigen, die Verfahren der Untersuchung sowie die Formen der
Interaktion zwischen kirchlicher und stddtischer Gerichtsbarkeit wider.

Die Inquisition in den deutschen Léndern des Spdtmittelalters

Die Funktionsweise der Inquisition in den deutschen Ldndern wies eine Reihe von Besonderheiten
auf, die durch die politische Struktur des Heiligen Romischen Reiches bedingt waren. Im Unterschied zu
Frankreich oder Italien, wo sich die pdpstliche Autoritdt auf stabilere administrative Strukturen stiitzen
konnte, war das politische System in den deutschen Ldndern durch einen hohen Grad an
Dezentralisierung gekennzeichnet. Das Reich stellte eine Gesamtheit zahlreicher Fiirstentimer, Bistiimer
und freier Stddte dar, die (ber eine betrdchtliche Autonomie verfligten. Unter solchen Bedingungen war
die Tdtigkeit der Inquisitoren zwangsldufig von der zZusammenarbeit mit lokalen kirchlichen und
weltlichen Behdérden abhdngig, insbesondere mit Bischéfen und stddtischen Magistraten. Dieser
Umstand bestimmte den begrenzten und episodischen Charakter inquisitorischer Untersuchungen im
Vergleich zu den Regionen Stideuropas [1].

Das Institut der pdpstlichen Inquisition wurde in der ersten Hdlfte des 13. Jahrhunderts wdhrend
des Pontifikats von Gregor IX. endgliltig ausgebildet. Der Papst lbertrug die Durchfiihrung von
Untersuchungen in Hdresiefdllen speziell ernannten pdpstlichen Beauftragten. Eine bedeutende Rolle in
diesem Prozess spielten die Bettelorden, vor allem der Dominikanerorden und der Franziskanerorden.
lhre Vertreter traten als Inquisitoren auf, was durch ihre theologische Ausbildung, ihre organisatorische
Disziplin sowie ihre direkte Unterstellung unter die pdpstliche Kurie beglinstigt wurde. Die Dominikaner
beteiligten sich besonders aktiv an inquisitorischen Untersuchungen, da ihr Orden urspriinglich als
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Instrument der Predigt und der Bekdmpfung der Hdresie gegriindet worden war. Auch die Franziskaner
wurden zu dieser Tdtigkeit herangezogen, wenngleich ihre Beteiligung weniger systematisch war und
hdufig von den jeweiligen regionalen Bedingungen abhing [2].

In den deutschen Ldndern richteten sich inquisitorische Untersuchungen am hdufigsten gegen
verschiedene religiése Bewegungen, die von den kirchlichen Behdrden als potenziell héretisch angesehen
wurden. Besondere Aufmerksamkeit galt dabei den Bewegungen der Begarden und Beginen, die vor
allem in den Stddten des Niederrheins und Stiddeutschlands verbreitet waren. Diese Gemeinschaften
stellten halb-religiose Zusammenschlisse von Laien dar, die sich frommen Praktiken auf3erhalb der
strengen Regeln der monastischen Orden widmeten, was seitens der kirchlichen Hierarchie Misstrauen
hervorrief. Im 14. und 15. Jahrhundert fihrten Inquisitoren wiederholt Untersuchungen gegen solche
Gruppen durch, um die Grenzen zuldssiger religioser Praxis festzulegen [3].

Die rechtlichen Grundlagen inquisitorischer Verfahren wurden in einer Reihe pdpstlicher Erlasse
des 13. Jahrhunderts festgelegt. Als eines der bedeutendsten Dokumente gilt die pdpstliche Bulle ,Ad
extirpanda”, die 1252 von Papst Innozenz IV. erlassen wurde. Dieses Dokument legte die prozessualen
Normen fir inquisitorische Untersuchungen fest, darunter die Ordnung der Verhére, die Sammlung von
Beweisen sowie die Zusammenarbeit zwischen kirchlichen und weltlichen Behérden. Die Bulle
verpflichtete zudem weltliche Herrscher, die Inquisitoren im Kampf gegen die Hdresie zu unterstiitzen,
und sah vor, verurteilte Hdretiker der weltlichen Gewalt zur Vollstreckung des Urteils zu (ibergeben [4].

In den deutschen Ldndern erfolgte die Anwendung dieser Normen unter den Bedingungen eines
komplexen Zusammenspiels zwischen dem kanonischen Recht und den lokalen Rechtstraditionen. Die
stddtischen Gerichte, die auf den Normen des lokalen Rechts und auf Rechtsblichern wie dem
Sachsenspiegel beruhten, beteiligten sich hdufig an der Vollstreckung von Urteilen, die von kirchlichen
Gerichten ausgesprochen worden waren. Auf diese Weise wurden inquisitorische Verfahren zu einem
Bestandteil des umfassenderen Rechtssystems der spdtmittelalterlichen Gesellschaft, in dem kirchliche
und weltliche Gerichtsbarkeit eng miteinander verflochten waren.

Interaktion zwischen der Inquisition und den stddtischen Gerichtsinstanzen

Eine Besonderheit der Funktionsweise der Inquisition in den deutschen Ldndern des
Spdtmittelalters war ihre enge Zusammenarbeit mit den stddtischen Behérden. Unter den Bedingungen
der politischen Dezentralisierung des Heiligen Rémischen Reiches verflgten kirchliche Inquisitoren nicht
Uber einen eigenen administrativen Apparat, der in der Lage gewesen widre, Untersuchungen
selbststdndig durchzufiihren und gerichtliche Entscheidungen zu vollstrecken. Daher hing die Tdtigkeit
der inquisitorischen Tribunale in hohem Majf3e von der Kooperation mit lokalen Machtstrukturen ab,
insbesondere mit stddtischen Magistraten und weltlichen Gerichten [1].

Die stddtischen Gerichte spielten eine wichtige Rolle bei der Gewdhrleistung der prozessualen Seite
inquisitorischer Untersuchungen. Obwohl die Behandlung von Hdresiefdllen formal in den
Zustdndigkeitsbereich der kirchlichen Gerichtsbarkeit fiel, nutzten die Inquisitoren hdufig die
Infrastruktur der stddtischen Verwaltung: Rdumlichkeiten fir Verhore, die Unterstiitzung stddtischer
Beamter bei der \Verhaftung von Verddchtigen sowie Hilfe bei der Vollstreckung von Urteilen. Eine solche
Zusammenarbeit war sowohl durch die rechtlichen Normen des kanonischen Rechts als auch durch
praktische Erwdgungen bedingt, da die weltliche Gewalt (iber die notwendigen Zwangsmittel verfligte

[5].

Ein Beispiel fiir eine solche Kooperation bietet die Praxis der Stddte des Rheinlands, wo Inquisitoren
regelmdf3ig mit den stddtischen Rdten zusammenarbeiteten. Insbesondere in der Stadt Kéln wurden im
14. Jahrhundert kirchliche Untersuchungen gegen religidse Bewegungen der Begarden unter Beteiligung
der stddtischen Behdrden durchgeftiihrt, die fir die Umsetzung der gerichtlichen Entscheidungen sowie
fir die Kontrolle der der Hdresie verddchtigten Personen sorgten [6]. Der stddtische Magistrat fungierte
dabei nicht selten als Vermittler zwischen dem Inquisitor und der lokalen Bevélkerung, organisierte
Offentliche Bekanntmachungen (ber laufende Untersuchungen und gewdbhrleistete die Ordnung
wdhrend der gerichtlichen Verfahren.

Eine dhnliche Situation [dsst sich auch in anderen grofSsen Stddten der deutschen Ldnder
beobachten. In Strafsburg zeigen die inquisitorischen Prozesse des 14. Jahrhunderts ebenfalls eine enge
Zusammenarbeit zwischen kirchlicher und stddtischer Gerichtsbarkeit. Die stddtischen Behérden
beteiligten sich an Verhaftungen und waren hdufig bei den Verhéren der Angeklagten anwesend. Nach
der Verkiindung des kirchlichen Urteils wurden die Verurteilten der weltlichen Gewalt tibergeben, die die
Vollstreckung der Strafe gemdf3 den geltenden rechtlichen Normen sicherzustellen hatte [7].

Die rechtlichen Grundlagen einer solchen Zusammenarbeit waren sowohl im kanonischen Recht
als auch in lokalen Rechtstraditionen verankert. Pdpstliche Erlasse des 13. Jahrhunderts sahen die
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Verpflichtung weltlicher Behdrden vor, bei der Bekdmpfung der Hdresie mitzuwirken, wdhrend
stddtische Rechtsnormen die Beteiligung der Magistrate an der Vollstreckung kirchlicher Urteile
zuliefSen. In den deutschen Ldndern standen solche Bestimmungen hdufig im Zusammenhang mit
Normen rechtlicher Sammlungen wie dem Sachsenspiegel, der die Beziehungen zwischen verschiedenen
Gerichtsbarkeiten regelte und die Pflicht zur Aufrechterhaltung der éffentlichen Ordnung festschrieb [6].

Die Inquisition im Alltag der spdtmittelalterlichen Stadt

Die Prdsenz der Inquisition in den deutschen Stddten des Spdtmittelalters zeigte sich nicht nur im
Bereich der Gerichtsbarkeit, sondern auch in der alltdglichen sozialen Praxis der stddtischen
Gemeinschaft. Entgegen der Vorstellung von der Inquisition als einer selten auftretenden und
ausschliefSlich repressiven Institution belegen die Quellen, dass ihre Tdtigkeit eng mit den Mechanismen
sozialer Kontrolle verbunden war, die fir das stddtische Umfeld charakteristisch waren. Die Verfahren
zur Untersuchung von Hdresiefdllen umfassten die Beteiligung der Blirger, dffentliche Formen religioser
Disziplinierung sowie eine regelmdyfsige Interaktion zwischen kirchlichen Behérden und der stddtischen
Bevilkerung [7].

Einer der wichtigsten Mechanismen zur Identifizierung von der Hdresie verddchtigten Personen
war das System von Denunziationen und Zeugenaussagen. Die Inquisitoren nutzten aktiv die Aussagen
von Nachbarn, Mitgliedern religioser Bruderschaften und anderen Bewohnern der Stadt. Unter den
Bedingungen der dichten sozialen Struktur der mittelalterlichen Stadt verbreiteten sich Informationen
(ber religiése Praktiken oder verddchtige AufSerungen relativ schnell, was zur Einbeziehung breiter
Bevélkerungsschichten in den Prozess der Aufdeckung religioser Abweichungen beitrug. Eine solche
Praxis spiegelt sich in zahlreichen Gerichtsprotokollen inquisitorischer Untersuchungen wider, in denen
Zeugenaussagen einen bedeutenden Teil des Materials ausmachen [1].

Der dffentliche Charakter der inquisitorischen Verfahren machte sie ebenfalls zu einem sichtbaren
Bestandeteil des stddtischen Lebens. Verhdre und die Verkiindung von Urteilen fanden nicht selten in
Anwesenheit von Vertretern der stddtischen Gemeinschaft statt. In einigen Fdllen wurden die
Angeklagten zu dffentlichen BufSakten verpflichtet, die in stddtischen Kirchen oder auf &ffentlichen
Pldtzen durchgefiihrt wurden. Solche Zeremonien erfiillten nicht nur eine religidse, sondern auch eine
soziale Funktion, indem sie die Grenzen des zuldssigen Verhaltens demonstrierten und die kollektiven
Normen des Glaubens festigten [8].

Der stddtische Raum spielte eine wichtige Rolle bei der Durchfiihrung dieser Praktiken. Zentrale
Pldtze, Kirchengebdude und Rathduser wurden zu Orten, an denen zentrale Etappen des inquisitorischen
Verfahrens stattfanden — von &ffentlichen Bekanntmachungen (ber laufende Untersuchungen bis hin
zur Verkindung von Urteilen. So beteiligten sich beispielsweise in der Stadt Nirnberg die stddtischen
Behdérden hdufig an der Organisation solcher Verfahren, indem sie fir Ordnung sorgten und die
Anwesenheit von Amtstrdgern gewdhrleisteten. Ahnliche Formen der Interaktion zwischen kirchlichen
und stddtischen Strukturen lassen sich auch in anderen Stddten der deutschen Ldnder beobachten,
darunter Augsburg, wo gerichtliche Untersuchungen religioser Abweichungen ebenfalls von éffentlichen
MafSnahmen begleitet wurden, die auf die Aufrechterhaltung religiser Disziplin abzielten [9].

Ein wichtiger Aspekt der alltdglichen Prdsenz der Inquisition war ihr Einfluss auf die sozialen
Beziehungen innerhalb der stddtischen Gemeinschaft. Anschuldigungen wegen Hdresie konnten vor dem
Hintergrund persénlicher Konflikte, wirtschaftlicher Streitigkeiten oder angespannter Beziehungen
zwischen Nachbarn entstehen. Infolgedessen spiegelten inquisitorische Prozesse hdufig nicht nur
religiése, sondern auch soziale Spannungen innerhalb der stddtischen Gesellschaft wider.
Untersuchungen gerichtlicher Quellen zeigen, dass solche Fdlle Teil eines umfassenderen Systems der
Regulierung von Verhalten und der Kontrolle religioser Orthodoxie waren [2].

Die Darstellung der Inquisition in gerichtlichen und normativen Quellen

Die Erforschung der Tdtigkeit der Inquisition in den deutschen Ldndern des Spdatmittelalters stiitzt
sich in hohem MajSe auf die Analyse verschiedener Arten schriftlicher Quellen. Dazu gehdren in erster
Linie Gerichtsprotokolle inquisitorischer Prozesse, stddtische Gerichtsbicher, normative Akte der
kirchlichen und weltlichen Gewalt sowie stddtische Statuten. Obwohl ein erheblicher Teil der Dokumente
nicht erhalten geblieben ist, ermdglichen die vorhandenen Materialien, die Besonderheiten der
Funktionsweise inquisitorischer Untersuchungen sowie ihre Wechselwirkung mit dem stddtischen
Rechtssystem nachzuvollziehen [1].

Gerichtsprotokolle stellen einen der aufschlussreichsten Quellentypen dar. Sie enthalten
Aufzeichnungen (ber die Verhére der Angeklagten, Zeugenaussagen sowie die Formulierungen der
verkiindeten Urteile. Solche Dokumente hielten den Ablauf des gerichtlichen Verfahrens fest und
verdeutlichten charakteristische Merkmale des inquisitorischen Prozesses: die Sammlung von
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Zeugenaussagen, die Uberpriifung der Orthodoxie der religiésen Uberzeugungen des Angeklagten sowie
die Entscheidungsfindung auf Grundlage des kanonischen Rechts. Die Analyse dieser Materialien zeigt,
dass die Inquisitoren den mdndlichen Zeugenaussagen und dem d&ffentlichen Schuldbekenntnis der
Angeklagten besondere Bedeutung beimafSen, was den prozessualen Normen der kirchlichen
Gerichtsbarkeit entsprach [5].

Eine betrdchtliche Menge an Informationen (ber die Verfolgung der Hdresie findet sich auch in
stddtischen Gerichtsblichern, in denen die Entscheidungen der Stadtgerichte und die Handlungen der
Magistrate verzeichnet wurden. In einigen Fdllen spiegeln diese Eintrége die Zusammenarbeit zwischen
kirchlichen und weltlichen Behérden wider. So konnten Angeklagte nach der Verkiindung eines
kirchlichen Urteils dem stddtischen Gericht zur Vollstreckung der Strafe (ibergeben werden. Solche
Eintrdge finden sich in Gerichtsunterlagen von Stddten des Rheinlands und Stiddeutschlands, darunter
Kéln und Augsburg, wo die stddtischen Behérden eine wichtige Rolle bei der praktischen Umsetzung der
Entscheidungen kirchlicher Gerichte spielten [7].

Neben Gerichtsprotokollen stellen auch normative Dokumente eine wichtige Quellengruppe dar.
Pdpstliche Erlasse des 13. Jahrhunderts bestimmten die rechtlichen Grundlagen des inquisitorischen
Verfahrens und legten die Pflichten weltlicher Behérden bei der Bekdmpfung der Hdresie fest. Eines der
zentralen Dokumente war die Bulle ,Ad extirpanda®, die von Papst Innozenz 1V. erlassen wurde. Sie
enthielt Bestimmungen (ber die prozessualen Normen der Untersuchung sowie Anweisungen zur
Zusammenarbeit zwischen kirchlichen und weltlichen Autoritdten bei der Verfolgung von Hdresie [4].

Neben den pdpstlichen Akten stand die rechtliche Regulierung der inquisitorischen Tdtigkeit in den
deutschen Ldndern auch in Beziehung zu den Normen des lokalen Rechts. Eine wichtige Rolle spielten
dabei Rechtssammlungen wie der Sachsenspiegel, in denen grundlegende Prinzipien der Gerichtspraxis
sowie die Verteilung der Zustdndigkeiten zwischen verschiedenen Autoritdten festgelegt waren. Obwohl
diese Rechtstexte die inquisitorischen Verfahren nicht unmittelbar regelten, bildeten sie eine juristische
Grundlage ftir die Zusammenarbeit zwischen kirchlichen und stddtischen Gerichten [6].

Schlussfolgerung

Die Analyse der Tdtigkeit der Inquisition in den deutschen Ldndern des Spdtmittelalters zeigt, dass
diese Institution eng mit der sozialen und rechtlichen Struktur der stddtischen Gesellschaft verbunden
war. Unter den Bedingungen der politischen Dezentralisierung des Heiligen Rémischen Reiches konnten
inquisitorische Untersuchungen nicht isoliert von den lokalen Autoritdten und den stddtischen
Gerichtsinstanzen funktionieren. Die praktische Durchfiihrung inquisitorischer Verfahren erforderte eine
enge Zusammenarbeit zwischen kirchlichen Inquisitoren und stddtischen Magistraten, die fir die
Verhaftung der Verddchtigen, die Durchfihrung gerichtlicher Verfahren sowie flir die VVollstreckung der
verhdngten Urteile verantwortlich waren.

Die Untersuchung von Gerichtsprotokollen, stddtischen Gerichtsblichern und normativen
Dokumenten zeigt, dass die Verfolgung der Hdresie in das bestehende System der Rechtsprechung und
der Regulierung der éffentlichen Ordnung eingebettet war. Inquisitorische Prozesse spiegelten nicht nur
die religidse Politik der Kirche wider, sondern auch die Besonderheiten der sozialen Dynamik der Stadt,
einschliefSlich der Beteiligung der Blirger an der Identifizierung von Verddchtigen, dffentlicher Formen
der BufSe sowie der Nutzung des stddtischen Raums flir die Durchfiihrung gerichtlicher Verfahren.

Somit trat die Inquisition in den deutschen Stddten des Spdtmittelalters nicht nur als kirchliche
Institution zur Bekdmpfung der Hdresie auf, sondern auch als ein Element des alltdglichen stddtischen
Lebens. Ihre Tdtigkeit war in die Praxis der stddtischen Verwaltung und Rechtsprechung integriert, was
sowohl durch gerichtliche Materialien als auch durch normative Quellen bestdtigt wird.
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Abstract

This scientific and analytical work presents modern world and local-regional data on incidence,
mortality, lethality and five-year survival rate of such oncological pathology of head and neck tumors as
laryngeal cancer. The issues of etiology and pathogenesis, features of distribution, modern approaches
and principles of complex diagnostics, prospects for improving treatment results, as well as prognosis are
covered in detail. The epidemiological characteristics of this pathology in our republic are given in the
context of regions of the country.

Keywords: oncology, otorhinolaryngology, laryngeal cancer, human papillomavirus, biomarkers,
RNA, immune-related genes, autophagy, epidemiology, incidence, mortality, lethality, five-year survival
rate, prognosis.

Laryngeal cancer (LC) is a malignant tumor that develops from elements of the non-keratinizing
epithelium of the larynx.

The etiologic factors remain unclear to date. In most cases, the patient's medical history includes
untreated inflammatory and precancerous diseases of the larynx (laryngitis, papillomas, papillomatosis,
dyskeratosis, leukoplakia, pachydermia, fibroma); a long period of smoking, alcohol consumption, work
in dusty conditions (textile production), inhalation of harmful carcinogenic substances (oil, its distillation
products, benzene, phenolic resins, asbestos); genetic predisposition (the presence of malignant diseases
in relatives), as well as age and gender (males over 55 years of age) [1,2].

The diagnostic criteria are as follows. Complaints and medical history. Complaints: cough, hoarse-
ness; sore throat radiating to the ear; difficulty breathing; choking when taking liquid food; enlarged
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cervical, supraclavicular, subclavian, submandibular, and submental lymph nodes. History: early symp-
toms of the disease in LC are: hoarseness and cough, which appear already at stage | of the disease; when,
at the initial visit of patients, hoarseness has been observed for six months with the addition of other
symptoms, this may indicate later stages (lll-1V) of the disease. In this case, complaints of shooting pain
in the ear, difficulty breathing, choking when taking liquid food or water, and the appearance of enlarged
nodes on the neck are also added [1].

Physical examination: indirect laryngoscopy (tumor, formation of one of the parts of the larynx,
limited mobility of the true vocal cord or fixation of the affected half of the larynx, narrowing of the
glottis); palpation examination of the lymph nodes of the neck on both sides (the presence of enlarged
cervical lymph nodes of a dense consistency, immobile or stiff, slightly painful or possibly not painful,
more than 1.0 cm in size).

Laboratory tests: cytological examination (increase in cell size up to giant, change in the shape and
number of intracellular elements, increase in the size of the nucleus, its contours, different degrees of
maturity of the nucleus and other cell elements, change in the number and shape of nucleoli); histological
examination (large polygonal or spiky cells with well-defined cytoplasm, round nuclei with clear nucleol,
with the presence of mitoses, cells are located in the form of cells and cords with or without keratin
formation, the presence of tumor emboli in the vessels, the severity of lymphocytic plasmacytic infiltra-
tion, mitotic activity of tumor cells).

Instrumental examinations: ultrasound examination of the cervical, submandibular, supraclavicu-
lar, subclavian lymph nodes (contours are clear, uneven, echogenicity is reduced, there may be areas of
mixed echogenicity, the structure of the node is heterogeneous, increased vascularization is possible);
computed tomography of the larynx (a tumor formation of the larynx, occupying the right or left half,
spreading to the piriform sinus or the root of the tongue or soft tissues of the anterior surface of the
neck, or to the trachea area, conglomerates of lymph nodes of various sizes are possible, compressing or
displacing or growing into the vascular-nerve bundle of the neck); biopsy of a laryngeal tumor (cytological
examination of the material reveals an increase in the size of the cell up to giant, a change in the shape
and number of intracellular elements, an increase in the size of the nucleus, its contours, different de-
grees of maturity of the nucleus and other elements of the cell, a change in the number and shape of
nucleoli; histological examination of the material reveals large polygonal or spiky cells with well-defined
cytoplasm, round nuclei with clear nucleoli, with the presence of mitoses, the cells are arranged in the
form of cells and cords with or without the formation of keratin, the presence of tumor emboli in the
vessels, the severity of lymphocyte-plasmocyte infiltration, mitotic activity of tumor cells); fine-needle
aspiration biopsy of enlarged lymph nodes of the neck (during cytological examination of the material -
an increase in the size of the cell up to giant, a change in the shape and number of intracellular elements,
an increase in the size of the nucleus, its contours, different degrees of maturity of the nucleus and other
elements of the cell, a change in the number and shape of nucleoli) [1].

As noted by Huang J. et al. [3] though the LC only has 1% of the total cancer cases and related
deaths, it is a type of head and neck cancers with the highest prevalence. Cigarette smoking and alcohol
consumption was found to have the strongest relation with LC; other potential risk factors include age
(265), sex (male), family history of cancer, chemical workplace exposure, gastro-esophageal reflux, and
exposure to human papillomavirus (HPV).

In their work, the authors emphasize that the global incidence and mortality rates of LC in 2020
was extracted from the Global Cancer Observatory (GLOBOCAN) database, developed by the Interna-
tional Agency for Research on Cancer, World Health Organization (WHO) [4].

The Gross Domestics Products (GDP) and Human Development Index (HDI) for each country were
retrieved from World Bank and United Nations. For the categorization of HDI rates, <0.550, 0.550-0.699,
0.700-0.700, and >0.800 are considered low, medium, high, and very high. Data from 1980 to 2020 were
obtained, and the data of the most recent 10 years were used for trend analysis. The WHO mortality
database was used for cancer-related death data for each country and region. Cancer mortality data was
collected from national civil cancer registries on a local and national level with the registering system
logging verified cancer deaths and their causes, which is then reported to WHO annually. To ensure the
quality of data, only figures with medium quality or above were published by the WHO mortality database
based on the timeliness, completeness and coverage of registration and the proportion of deaths as-
signed to ill-defined causes. All incidence and mortality figures of LC were transformed - using the Segi-
Doll world reference population for various nations - into an age-standardised rate (ASR) per 100 000
individuals. Weighting was allocated in accordance with proportions of people in the standard popula-
tion’s corresponding age groups. This enabled the current study to compare incidence and mortality rates
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across different countries over time [3].

There were 184 615 newly reported cases of LC in 2020, with an ASR incidence of 2.0 per 100 000
persons. Incidence varied geographically, region with the highest incidence was Caribbean (ASR=4.0) fol-
lowed by Central and Eastern Europe (ASR=3.6) and Southern Europe (ASR=2.9). Regions with the lowest
incidence include Middle Africa (ASR=0.76), Western Africa (ASR=0.79), and Central America
(ASR=0.86). There was a remarkable disparity among the two sexes in terms of incidence, as the global
ASR of males (ASR=3.6) was more than seven times higher than that of females (ASR=0.49). The highest
incidence was in countries with medium HDI (ASR=2.5), followed by very high HDI (ASR=2.3), high HDI
(ASR=1.6), and low HDI (ASR=0.94). In 2020, 99 840 LC-related deaths were reported, which was slightly
more than 1% of the total cancer-related deaths. Globally, LC has an ASR of 1.0 per 100 000 persons in
mortality. In terms of the geographical distribution, the Caribbean region (ASR=2.1) had the highest mor-
tality rate, doubling the global average, followed by Central and Eastern Europe (ASR=1.9), and South-
Central Asia (ASR=1.7). Regions with the lowest mortality were Australia and New Zealand (ASR=0.34),
Micronesia (ASR=0.45), and Middle Africa (ASR=0.54). Similar to incidence, the highest mortality was in
countries with medium HDI (ASR=1.6), followed by high HDI (ASR=0.92), very high HDI (ASR=0.86), and
low HDI (ASR=0.71). Among males LC incidence was associated with a higher HDI [3=0.175, 95% confi-
dence interval (Cl): 0.111-0.239, P<0.001], prevalence of smoking (8=0.051, 95% CI: 0.041-0.061,
P<0.001), alcohol drinking (B=0.040, 95% ClI: 0.028-0.052, P<0.001), unhealthy dietary (8=0.012, 95%
Cl: 0.006-0.018, P<0.001), obesity (B=0.022, 95% Cl: 0.012-0.031, P<0.001), hypertension (B=0.031,
95% Cl: 0.022-0.041, P<0.001), diabetes (f=0.032, 95% ClI: 0.014-0.051, P=0.001), and lipid disorders
(B=0.021, 95% Cl: 0.013-0.029, P<0.001). Among females, incidence was associated with a higher HDI
(5=0.114, 95% ClI: 0.050-0.178, P<0.001), prevalence of smoking (B=0.049, 95% ClI: 0.033-0.065,
P<0.001), inactivity (B=0.040, 95% Cl: 0.009-0.072, P=0.011), obesity (8=0.013, 95% Cl: 0.004-0.022,
P=0.004), hypertension (8=0.012, 95% CI: 0.002-0.023, P=0.024), diabetes (=0.051, 95% Cl: 0.031-
0.071, P<0.001), and lipid disorders (8=0.015, 95% Cl: 0.007-0.023, P<0.001). Among males LC mortal-
ity was associated with a higher HDI (=0.094, 95% CI: 0.025-0.163, P<0.001), prevalence of smoking
(B=0.044, 95% ClI: 0.033-0.054, P<0.001), alcohol drinking (B=0.025, 95% CI: 0.013-0.038, P<0.001),
unhealthy dietary (B=0.009, 95% CI: 0.003-0.015, P=0.002), obesity (3=0.016, 95% Cl: 0.006-0.025,
P=0.001), hypertension (f=0.025, 95% Cl: 0.015-0.034, P<0.001), and lipid disorders (8=0.013, 95% Cl:
0.004-0.021, P=0.003). Among females, mortality was associated with a lower GDP per capita
(B=-0.076, 95% Cl: -0.126-0.027, P=0.003), and prevalence of alcohol drinking (B =-0.060, 95% CI:
~0.085-0.035, P<0.001) [3].

Overall, more countries were showing decreasing trends than increasing trends in LC while such
trends were less evidence among female population, younger subjects, and countries from Europe. The
overall incidence for males was decreasing while females reported mixed trends. For males, significant
increases were found only in Cyprus [average annual percent change (AAPC)=5.88, 95% Cl: 0.52-11.52;
P=0.035)], whilst decreasing trends were reported in 24 countries evenly distributed in different conti-
nents, Chile (AAPC=-11.5;95% Cl: -20.99-0.88; P=0.038) reported the largest decrease, followed by the
Philippines (AAPC=-7.71;95% Cl: —12.15-3.05,; P=0.006), and Norway (AAPC=-5; 95% Cl: -8.71-1.14;
P=0.018). For females, three countries showed significant increasing trends: Japan (AAPC=6.01,95% Cl:
1.51-10.71;, P=0.015), Switzerland (AAPC=5.61; 95% Cl: 0.05-11.49; P=0.048), and Czech Republic
(AAPC=3.31; 95% ClI: 1.28-5.39, P=0.005). Evident decreases were found in six countries, with India
(AAPC=-8.35;95% Cl: -13.62-2.75; P=0.009), Korea (AAPC=-8.28, 95% Cl: -11.68-4.74, P=0.001), and
Turkey (AAPC=-6.05,95% Cl: -10.21-1.69; P=0.013) reporting the largest decreases. Similar to the inci-
dence trends, there was a remarkable difference between the mortality trends of males and females. For
males, only Thailand (AAPC=5.41; 95% ClI: 3.56-7.30, P<0.001) reported significant increases. On the
contrary, significant decreases were observed in 30 countries. The largest decreases were found in Korea
(AAPC=-7.17; 95% Cl: -8.65-5.66; P<0.001), Singapore (AAPC=-7.10; 95% Cl: -13.59-0.11; P=0.047),
and France (AAPC=-5.96,; 95% Cl: -6.76-5.15; P<0.001). For females, significant increasing trends were
found in Israel (AAPC=12.49;,95% CI: 0.81-25.51, P=0.038); while significant decreases were reported in
eight countries, with Korea (AAPC=-10.58, 95% Cl: -15.61-5.24; P=0.002), Belarus (AAPC=-7.93, 95%
Cl:-13.55-1.95; P=0.010), and Colombia (AAPC=-5.68,95% Cl: -8.04-3.27; P=0.001) reported the most
evident decreases. For the older males aged 50 or above two countries reported significant increases:
Cyprus (AAPC=6.87; 95% Cl: 1.16-12.91; P=0.024), and Belarus (AAPC=1.41;, 95% Cl: 0.28-2.55;
P=0.021). In contrast, significant decreases were observed in 21 countries sporadically distributed world-
wide. The largest decreases were found in Chile (AAPC=-10.31;, 95% Cl: -19.44-0.14; P=0.048), Philip-
pines (AAPC=-7.57: 95%; Cl- —11.86-3.08; P=0.005), and Norway (AAPC=-5.69; 95% Cl- -8.87-2.41;
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P=0.004). For females aged 50 or above, three countries, all European countries, reported significant
increases: Spain (AAPC=6.76,95% Cl: 2.03-11.72; P=0.01), Switzerland (AAPC=5.38,95% Cl: 0.25-10.78;
P=0.042), and Czech Republic (AAPC=4.00; 95% Cl: 1.73-6.32; P=0.003) reported the largest increases.
On the other hand, four populations showed significant decreasing trends, Turkey (AAPC=-6.50,95% Cl:
-11.64-1.07; P=0.025) reported the largest decline, followed by Canada (AAPC=-4.36; 95% Cl: -6.94-
1.70; P=0.006), and the white population in the USA (AAPC=-2.98; 95% Cl: -5.13-0.78, P=0.014). Similar
distribution but larger increase was found in males aged below 50 Norway (AAPC=18.77; 95% Cl: 4.55-
34.92; P=0.014) and Thailand (AAPC=10.24; 95% ClI: 0.36-21.09; P=0.044) reported significant increas-
ing trends, whereas evident decreasing trends were observed in 17 countries, predominately Asian and
European countries, with Germany (AAPC=-17.17; 95% Cl: -26.66-6.44; P=0.007), Denmark
(AAPC=-9.88,95% Cl: -17.74-1.26; P=0.030), and France (AAPC=-9.66; 95% Cl: -14.70-4.32; P=0.004)
showing the greatest decreases. From the raw data, the highly significant increasing trend observed in
the younger male population of Norway and Thailand was likely due to the statistical base effect as un-
usually low ASR was reported in the start of the 10-year interval 2010-2011 (Norway); 2003 (Thailand).
For their younger females aged below 50, significant decreases were observed in two countries/regions:
Hong Kong, SAR, China (AAPC=-12.44,95% Cl: -21.77-1.99; P=0.026) and Korea (AAPC=-11.79, 95%
Cl: -21.66-0.67; P=0.041), while no country reported significant increase [3].

In conclusion, our colleagues point out that the reported incidence for LC has been decreasing re-
markably for the past decades, especially for the male population, potentially due to the reduced con-
sumptions of cigarettes and alcohol. Its mortality has also been decreasing, possibly attributable to
broader availability and applications of treatments. However, regional disparity in mortality remains due
to difference in level of access to surgical care. On the contrary, it is alarming that some evident increases
were observed in the female populations and younger subjects from some countries. If no mitigation in-
terventions are implemented, such trends may continue. It is also recommended that governments
should continue the implementation of smoking and alcohol reduction campaigns, to minimize further
burden on healthcare system.

Nocini R. et al. in their work they say that [5] LC is a form of malignancy originating from the
anatomic site called larynx (also commonly known as “voice box”), which is anatomically divided in three
regions including the supraglottic larynx (encompassing the epiglottis, false vocal cords, ventricles, ar-
vepiglottic folds and arytenoids), the glottis (encompassing the true vocal cords and the anterior and
posterior commissures) and the subglottic region. Among squamous cell carcinomas, the well and mod-
erately differentiated forms slightly prevail over poorly differentiated tumors; the larger number of LC
cases originate from the glottic region (i.e., approximately two-third), followed by the supraglottic area
(about 30%), whilst transglottic and purely subglottic tumors are generally less frequent. The more im-
portant risk factors for LC include tobacco use, excessive alcohol ingestion, gastro-esophageal reflex,
Plummer-Vinson syndrome, anatomical malformations, exposure to heat, chemicals, asbestos, nickel or
ionizing radiations, along with some viral infections (e.qg., HPV). The most frequent symptoms of laryngeal
malignancies include hoarseness, sore throat, dysphagia and/or painful swallowing, impairment in voice
quality, otalgia, cough and hemoptysis. Despite hoarseness can develop early in patients with laryngeal
malignancies, in many cases the cancer has already deeply involved the vocal cords and spreads to re-
gional lymphatics at diagnosis. Primary tumor volume, composite nodal volumes, composite primary tu-
mor and nodal volumes are significant predictors of unfavorable prognosis, along with advanced age,
performance status, grade and depth of invasion.

In their work, the researchers note that LC is an important oncologic entity, whose prognosis de-
pends on establishing appropriate preventive and diagnostic measures, especially in populations at higher
risk. The current incidence, prevalence and mortality of LC are estimated at 2.76 cases/year per 100,000
inhabitants, 14.33 cases/year per 100,000 inhabitants and 1.66 deaths/year per 100,000 inhabitants,
respectively, averaging 3.28 million Disability-Adjusted Life Years each year. Incidence and prevalence
have increased by 12% and 24 %, respectively during the past 3 decades, whilst mortality has declined by
around 5%. The epidemiologic burden of this malignancy is approximately 5-fold higher in males and
increases in parallel with ageing, peaking after 65 years of age. Both incidence and mortality rates are
higher in Europe and lower in Africa, but the ratio between deaths and incidence is the highest in Africa.
Incidence has gradually declined in Europe during the past 3 decades, whilst it has increased in South-
East Asia and Western Pacific. Cigarette smoking and alcohol abuse contribute for about 90% of overall
worldwide mortality for LC. At the same time, the conclusions state that LC still poses a high clinical and
societal burden, with an escalating temporal trend not expected to reverse soon [5].

An interesting work was presented by Li C. et al. [6]. In this study, authors aimed to explore the
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roles of cuproptosis-related genes in LC and their potential as prognostic markers and therapeutic tar-
gets. LC, characterized by high recurrence rates and a lack of effective biomarkers, has been associated
with cuproptosis, a requlated cell death process linked to cancer progression. They collected comprehen-
sive data from The Cancer Genome Atlas and Gene Expression Omnibus databases, including gene ex-
pression profiles and clinical data of LC patients. Using clustering and gene analysis, researchers identi-
fied cuproptosis-related genes with prognostic significance. A risk model was constructed based on these
genes, categorizing patients into high- and low-risk groups for outcome comparison. Univariate and mul-
tivariate analyses were conducted to identify independent prognostic factors, which were then incorpo-
rated into a nomogram. Gene Set Enrichment Analysis was employed to explore pathways distinguishing
high- and low-risk groups. This risk model, based on four genes, including transmembrane 2, dishevelled
binding antagonist of B-catenin 1, stathmin 2, and G protein-coupled receptor 173, revealed significant
differences in patient outcomes between high- and low-risk groups. Independent prognostic factors were
identified and integrated into a nomogram, providing a valuable tool for prognostic prediction. Gene Set
Enrichment Analysis uncovered up-requlated pathways specifically associated with high-risk patient sam-
ples. The authors point out that this study highlights the potential of cuproptosis-associated genes as
valuable prognostic markers and promising therapeutic targets in the context of LC and sheds light on
new avenues for understanding and treating this complex disease.

In astudy by Ren L. et al. [7], immune signatures of LC were systematically analyzed and their role
in tumor progression was assessed. Differentially expressed immune-related genes (IRGs) were screened
between LC and normal tissues from The Cancer Genome Atlas (TCGA) dataset. Then, two prognosis-
related IRGs aquaporin 9 (AQP9) and zeta chain of T cell receptor associated protein kinase 70 (ZAP70)
were analyzed by a series of survival analysis. Based on them, molecular subtypes were constructed by
unsupervised cluster analysis. Differences in survival outcomes, human leukocyte antigen (HLA) expres-
sion and immune cell infiltrations were assessed between subtypes. Expression of AQP9 and ZAP70 was
validated in LC tissues and cells by reverse transcription-quantitative polymerase chain reaction (RT-
gPCR) and immunohistochemistry. After silencing and overexpressing AQP9 and ZAP70, cholecystokinin-
8 (CCK-8), 5-ethynyl-2-deoxyuridine (EdU), wound healing and transwell assays were performed in
TU212 and LCC cells. Totally, 315 IRGs were abnormally expressed in LC. Among them, AQP9 and ZAP70
were distinctly correlated to patients’ prognosis. Two subtypes were developed with distinct survival out-
comes, HLA expression and immune microenvironment. Low expression of AQP9 and ZAP70 was con-
firmed in LC. AQP9 and ZAP70 up-regulation distinctly suppressed proliferation, migration, and invasion
of LC cells. The opposite results were investigated when their knockdown.

Our colleagues focus on the fact that the obtained findings revealed the roles of AQP9 and ZAP70
in progression of LC, and suggested that AQP9 and ZAP70 could potentially act as candidate immuno-
therapeutic targets for LC. Collectively, this study proposed two prognosis-related IRGs AQP9 and ZAP70.
Two molecular subtypes based on AQP9 and ZAP70 may reflect immune microenvironment of LC. In
vitro, their up-regulation inhibited proliferation, migration and invasion of LC cells. Results obtained
demonstrated that AQP9 and ZAP70 might be candidate therapeutic targets and prognostic signatures
for LC, which may assist guide clinical therapy in the future [7].

Liu W. et al. [8] in their work they say that LC is one of the most common malignant tumors among
head and neck cancers. Accumulating studies have indicated that long noncoding RNAs (IncRNAs) play
an important role in LC occurrence and progression, however, the functional roles and relative regulatory
mechanisms of (ncRNA growth arrest-specific transcript 5 (GAS5) in LC progression remain unclear. The
expression of (ncRNA GAS5 in both LC tissues and cell lines was evaluated using quantitative RT-gPCR
assay.

The relationships between (ncRNA GAS5 expression and clinical parameters were also analyzed. To
determine the biological function of (ncRNA GAS5, a [ncRNA GAS5-specific plasmid was first transfected
into LC cells using lentiviral technology. Cell counting kit-8 assay, flow cytometry, and Transwell assays
were used to detect in vitro cell proliferation, apoptosis, cycle distribution, and metastasis abilities, re-
spectively. Furthermore, in vivo cell growth experiments were also performed using nude mice. Addition-
ally, western blotting was performed to identify the underlying regulatory mechanism. In the current
study, (ncRNA GAS5 was downregulated in LC tissues and its low expression was closely associated with
poor tumor differentiation, advanced TNM stage, lymph node metastasis, and shorter overall survival
time. In addition, IncRNA GAS5 upregulation significantly inhibited LC cell proliferation both in vitro and
in vivo. Moreover, in response to (ncCRNA GAS5 overexpression, more LC cells were arrested at the G2/M
stage, accompanied by increased cell apoptosis rates and suppressed migration and invasion capacities.
Mechanistically, this data showed that the overexpression of (ncRNA GAS5 significantly requlated the
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PI3K/AKT/mTOR signaling pathway. LncRNA GAS5 might act as a suppressor gene during LC develop-
ment, as it suppressed cell proliferation and metastasis by requlating the PI3K/AKT/mTOR signaling path-
way; thus, (ncRNA GAS5 is a promising therapeutic biomarker for the treatment of LC. Overall, (ncRNA
GAS5 could serve as a tumor suppressor gene in LC, which would be a promising therapeutic biomarker
for LC treatment.

Liberale C. et al. [9] note that LC is one of the most frequent tumors of the upper aero-digestive
tract. While certain factors such as alcohol consumption and tobacco smoking have been established as
risk factors for LC, the correlation of many other risk factors with the mechanism of carcinogenesis re-
mains unclear. The process of laryngeal carcinogenesis has been well described; however, there are still
aspects that lack understanding, and the underlying biological mechanisms have not been fully eluci-
dated. Indeed, the emerging role of (ncRNAs, miRNAs, and mRNASs is becoming increasingly important in
our understanding of cancer development and its clinical and therapeutic implications. These non-coding
RNAs have been shown to play critical roles in various aspects of cancer biology, including tumor initia-
tion, progression, metastasis, and response to treatment. Gaining insight into the molecular mechanisms
involved in carcinogenesis could enable the prediction of tumor progression and facilitate targeted inter-
ventions at various stages of the disease. The ultimate goal is to develop precise and effective therapies
through a precision medicine approach. Achieving this objective requires further comprehensive studies
on the molecular biology of cancer and the role of different risk factors.

Ozdas T. et al. [10] point out that while LC does not show any obvious early symptoms, it tends to
have a poor prognosis in advanced clinical stages. Chromosome region maintenance 1 (CRM1) mediates
the nuclear export of some RNAs, major and tumor suppressor proteins and has been associated with the
pathogenesis of many tumors. However, the clinicopathological significance of CRM1 gene expression in
LC has not been clarified yet. CRM1 expression in matched tumor and normal tissues obtained from 43
LC patients were evaluated intracellular for protein and mRNA levels by immunohistochemical staining
(IHC), western-blot, and quantitative real-time gRT-PCR, respectively. IHC, western-blot, and gRT-PCR
analyses showed that CRM1 expression was significantly increased in LC tissue compared to normal tis-
sue. Increased expression of CRM1 has been associated with poor prognostic clinicopathological features,
including advanced tumor stage, increased tumor invasion, larger tumor size, positive lymph node metas-
tasis, distant metastasis, and invasive histological type by IHC, western-blot, and gRT-PCR. Kaplan—-Meier
survival analysis showed that patients with high expression of CRM 1 exhibited lower overall survival com-
pared to those with low expression (Log-rank = 7.16, p = 0.007). According to the TCGA datasets, ele-
vated CRM1 expression in head and neck cancer including cases of squamous cell laryngeal origin is as-
sociated with advanced tumor stage and histological grade (p > 0.05, for all). Consequently, CRM1 plays
an important role in LC and may serve as an indicator and prognostic factor for poor overall survival in
LC patients. In conclusion, this study revealed that CRM1 is a predictive biomarker for poor overall sur-
vival in LC patients, and that the evaluation of the clinical pTNM staging system of the tumor and CRM 1
expression together may provide additional prognostic information. Moreover, inhibition of CRM1 ex-
pression may be a new therapeutic strateqgy for LC. Furthermore, prospective large-scale studies are
needed to explore the true prognostic role of elevated CRM1 expression in laryngeal squamous cell car-
cinoma.

The aim of the study by Luo M.S. et al. [11] was to develop an autophagy-related model to predict
the prognosis of patients with LC. Autophagy, a major cause of cancer-related death, is correlated with
the pathogenesis of various diseases including cancers. Our colleagues analyzed the correlation between
expression profiles of autophagy-related genes (ARGs) and clinical outcomes in 111 LC patients from
TCGA. Afterward, gene functional enrichment analyses of gene ontology and Kyoto Encyclopedia of
Genes and Genomes were performed to find the major biological attributes. Univariate Cox regression
analyses and multivariate Cox regression analyses were performed to screen ARGs whose expression pro-
files were significantly associated with LC patients overall survival (OS). Furthermore, to provide the doc-
tors and patients with a quantitative method to perform an individualized survival prediction, we con-
structed a prognostic nomogram. Thirty eight differentially expressed ARGs were screened out in LC pa-
tients through the TCGA database. Related functional enrichments may act as tumor-suppressive roles
in the tumorigenesis of LC. Subsequently, 4 key prognostic ARGs (IKBKB, ST13, TSC2, and MAP2K7) were
identified from all ARGs by the Cox regression model, which significantly correlated with OS in LC. Fur-
thermore, the risk score was constructed, which significantly divided laryngeal cancer patients into high-
and low-risk groups. Integrated with clinical characteristics, gender, N and the risk score are very likely
associated with patients OS. A prognostic nomogram of ARGs was constructed using the Cox regression
model. As the researchers note this study could provide a valuable prognostic model for predicting the
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prognosis of LC patients and a new understanding of autophagy in LC. A novel autophagy-related model
and a predictive nomogram were conducted to robustly estimate LC patients survival.

Now, regarding this pathology in our country at the republican level. The incidence of LC in the
Republic of Kazakhstan in 2023 was 2.2 per 100 thousand population with an increase rate of 15.5%
compared to the previous year (1.9 in 2022), which in absolute numbers amounted to 436 people (370
cases a year earlier), second only to prostate cancer (16.7%). The proportion of cases diagnosed for the
first time in life, recorded by oncology organizations, was 1.2% (1.1% in 2022). At the same time, 384
men fell ill (the proportion is 2.4%, 13th rank place), women - 52 (the proportion is 0.2%, 22nd rank
place), which clearly shows the gender difference in the incidence of this pathology with a pronounced
predominance of the male population [12].

The LC level above the national average was established in 9 regions of the country: North Kazakh-
stan - 5.8 (the maximum indicator); Pavlodar - 3.8; Kostanay - 3.6, East Kazakhstan - 3.4; Abay - 3.3;
Karaganda - 3.0; Akmola and Atyrau - 2.9, Mangistau - 2.6. This indicator is below the national average
in 11 regions: Turkestan - 0.6 (the lowest level); the city of Astana - 1.0; Kyzylorda - 1.2; the city of
Shymkent - 1.5; Ulytau and Almaty - 1.8, West Kazakhstan and Zhambyl - 1.9; Aktobe and Zhetysu regions
and the city of Almaty - 2.1 per 100 thousand population. Mortality from this pathology was 0.8 per 100
thousand population, the same as a year earlier. The regions where the mortality rate from LC is above
the average in the republic include: Abay - 2.5 (maximum level); North Kazakhstan - 1.9; Pavlodar - 1.6;
Mangistau and Karaganda - 1.2; Zhetysu - 1.0; Aktobe - 0.9. Akmola, East Kazakhstan, Kostanay regions
and the city of Almaty are on par with the national average. The lowest rates were noted in Ulytau - 0.0,
Turkestan - 0.1; West Kazakhstan and the city of Shymkent - 0.3; Kyzylorda - 0.5; Atyrau and the city of
Astana - 0.6; Zhambyl and Almaty - 0.7 regions per 100 thousand people [12].

One-year lethality was 19.2%, taking the 13th place among all nosological forms of malignant
neoplasms. At the same time, the ratio between one-year lethality and neglect (stage IV) was 1.6. At the
same time, we recall that the farthest from "1" is the worst ratio between the indicators of one-year
lethality and neglect.

Next, regarding preventive examinations. It should be noted that during large-scale preventive ex-
aminations of the population in 2023, significantly more patients with malignant neoplasms were ac-
tively identified than in 2022. This is 25,193 patients versus 23,623 patients identified in 2022, i.e.
+6.6%. This is due to the further abatement of the epidemiological trouble with coronavirus and the
increased availability of preventive care for the population. The proportion of patients identified during
routine examinations increased from 62.0% to 62.4% of the total number of patients identified per year.
As for LC, the early detection of this pathology during preventive examinations increased significantly -
from 50.6 to 60.9%. The number of newly identified patients with LC registered with oncology organiza-
tions amounted to 425 patients (365 patients in 2022). At the same time, the absolute number of pa-
tients with LC identified during medical examinations was 274 people (231 a year earlier), and the pro-
portion was 64.5% and 63.3%, respectively. 167 people out of 274 are patients with stages | and Il (in
2022 - 117 patients out of 231). The proportion of patients with LC detected at early stages, as indicated
above, was 60.9% against 50.6% a year earlier.

Of course, when analyzing the epidemiological situation, early diagnosis indicators are very im-
portant issues.

The regions where the proportion of patients with early stage | of the pathology in question is above
the national average (16.5% - 14th rank) include the following regions: the city of Almaty - 34.8% (the
best indicator); Abay and Kyzylorda - 30.0%, West Kazakhstan and the city of Astana - 23.1%, North
Kazakhstan - 22.6%,; Karaganda - 18.8%, Akmola - 18.2%. The lowest rates of early diagnosis were rec-
orded in the Ulytau region (not a single patient with stage | of the disease - 0.0%,). Next come: Mangistau
- 5.3%, the city of Shymkent - 5.6%,; Kostanay - 6.7%, Pavlodar, Zhetysu and Almaty - 7.1%, Atyrau -
10.0%; Zhambyl - 13.0%, East Kazakhstan - 14.3%, Aktobe - 15.0% and Turkestan - 15.4% of the coun-
try's regions [12].

It should be noted that every second patient with LC is detected in the early (I-1) stages of this
pathology (51.1%). However, the situation with this indicator is deplorable in the Ulytau region - there is
not a single patient detected in the early stages of the disease. The regions where the proportion of pa-
tients with LC detected at stages I-Il is above the national average include the following regions. The best
indicator is in the city of Astana - 76.9%. Then follow: Pavlodar - 75.0%, West Kazakhstan - 69.2 %, North
Kazakhstan - 67.7%,; Zhambyl - 65.2%; Aktobe - 65.0% regions and the city of Almaty - 63.0%. Low rates
of early diagnosis were recorded in Ulytau - 0.0% (the worst result in the country); Turkestan - 15.4%;
Almaty - 21.4%; the city of Shymkent - 22.2%, Zhetysu - 35.7%; Mangistau - 42.1%, East Kazakhstan -
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42.9%; Atyrau - 45.0%; Kostanay - 46.7 %, Abay, Akmola, Karaganda and Kyzylorda - 50.0% regions [12].

As is clearly seen from the above data, there is a very large spread in early diagnostics rates across
the country, from very good to dismal. Of course, it is necessary to take into account migration processes
and other factors that affect early diagnostics rates, but nevertheless, the results obtained give reason
not to stop there, both for oncologists and otolaryngologists, general practitioners, since improving early
diagnostics rates of malignant tumors, as one of the main postulates and one of the main tasks of med-
icine in general, continues to be relevant today. The proportion of stage IV LC was 9.4%. At the same
time, as mentioned above, the proportion of patients with this nosological form of malignant neoplasms
detected at stages I-ll was 51.1% (stage | - 16.5%, stage Il - 34.6%), which indicates that the largest
number of patients with LC was detected at locally advanced with loco-regional damage - stage Il of the
disease. This stage was 39.5%, i.e. almost two patients out of every five, and we know what aggressive,
often complex treatment is used with such a spread of the oncological process and what a disappointing
prognosis is for these patients. As for the average national indicator of the proportion of stage IV (9.4%),
against this background, West Kazakhstan, Mangistau, Turkestan regions and three megalopolises - the
cities of Astana, Almaty, Shymkent stand out, where not a single patient was detected in the terminal
stage - 0.0%. Then come: Almaty - 3.6 %, Aktobe - 5.0%, North Kazakhstan - 6.5%; Zhetysu and Pavlodar
- 7.1%,; Zhambyl - 8.7%, Kyzylorda - 10.0%, Kostanay - 13.3%, East Kazakhstan - 14.3%; Atyrau - 20.0%;
Akmola - 22.7% regions. This list is closed by three regions, where every fourth patient was detected in
the incurable stage of the disease with the worst indicator of 25.0% - Abay, Karaganda and Ulytau re-
gions [12].

The morphological verification rate of LC in the country was 98.8%, second only to non-melanoma
skin cancer (99.6%), breast cancer (99.4%) and lip cancer (99.1%) in the first three positions. At the same
time, in the Pavlodar region, the morphological verification rate was 92.9%, in Akmola - 95.5%, in Almaty
- 96.4%. In other regions, the disease verification rate was 100%.

The total number of patients with malignant neoplasms registered with specialized oncology or-
ganizations of the republic continued to increase and by the end of 2023 amounted to 218,186 people,
with an increase of 6.0% compared to the previous year (2022 - 205,822, +5.8%). The overall incidence
rate of malignant neoplasms increased by 3.9%, from 1055.3 to 1096.4 per 100 thousand people. The
growth of this indicator is due to both the increase in the incidence and detection of pathology, and the
increase in the survival of cancer patients. In addition, statistical data on patients diagnosed with malig-
nant neoplasms, who have been under observation for 5 years or more, and continue to be observed in
2023, showed that the number of patients under the observation of oncological organizations in Kazakh-
stan for over five years continued to grow and at the end of the reporting year amounted to 117,616
people, with an increase of 6.2% (2022 - 110,790 people, + 6.6%) (form No. 7).

It is impossible to ignore such an important clinical aspect as the coverage of patients with a first-
time diagnosis of LC in the Republic of Kazakhstan with special treatment.

In 2023, the number of hospitalizations for all nosological forms of malignant tumors in the coun-
try's oncology organizations amounted to 108,252 cases (2022 - 101,095), with an increase of 7.1%
compared to the previous year, which is associated with a constant increase in the number of cancer
patients, improved standardization of oncological care, and the development of palliative and restorative
services.

At the end of 2023, the absolute number of LC patients who completed specialized treatment was
247 people, continuing treatment - 135 patients. The following results were obtained in percentage
terms by methods and types of treatment. Only 12.6% of patients received surgical treatment, only ra-
diation - 19.4%, only drug treatment - 8.9%, combined - 26.7%, complex - 21.5% and chemo-radiation -
10.1%.

Further, regarding the five-year survival of patients. As for LC, at the end of 2023, 2032 people
were registered for dispensary care, or 10.2 per 100 thousand of the population. At the end of 2022 -
1899 patients or 9.7 per 100 thousand of the population, respectively.

At the same time, the mortality rate of the observed contingents in 2023 decreased compared to
the previous year and amounted to 7.6% in 2023 (8.6% in 2022).

The five-year survival rate of patients with LC was 52.2% in 2023 and 53.2% in 2022 [12].

Summarizing the above, we can conclude that LC, despite not having the highest place in terms of
incidence among all existing malignant tumors of other localizations, deserves close attention from spe-
cialized specialists. At the same time, taking into account a number of factors, the indicators of early
diagnostics do not allow oncologists to "sleep peacefully”, since the locally advanced stage I, which pre-
vails over all stages, in addition to being widespread, gives a large number of complications due to the
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location of vital centers and tissue structures near the primary focus and locoregional metastases. The
veiled and variable symptoms, its similarity with various non-core processes, leads to the neglect of the
disease. All this requires both oncologists and, first of all, primary health care workers and, of course,
otolaryngologists to increase the level of cancer alertness, inform the population about early symptoms
that may indicate this pathology or the onset of proliferative changes and conduct high-tech diagnostic
measures, including for the purpose of differential diagnosis and, as a result, timely treatment. People
from the risk group are recommended to visit specialized specialists annually and, if necessary, undergo
an examination.

An epidemiological assessment of the situation with LC in our country suggests that there are
sometimes significant differences in the regions not only in incidence rates, but also in the state of early
diagnosis and mortality from this disease. In connection with the above, this pathology continues to be a
serious problem in modern clinical oncology.
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HACJIELJCTBEHHASI ®OPMA MNOTEPH CJIYXA HA [TOYBE POCTBEHHbIX BPAKOB

MexpuHuco Kacuposa

Y HayuoHanbHbIl MeouyuHcKul ueHmp «Lugpobaxwt», Taoxukucma
Abicamon Xosimamos

Kagpedpa omonapuHzonoauu [OY «TTMY umeru Abyanu ubHu CuHo»

Abstract

This review provides comprehensive coverage of the issues of consanguineous marriage as a factor
of congenital deafness and hearing loss. The authors set out the direction of research and the population
geography of hereditary diseases, the population with specific characteristics; in particular, the factor of
insolent-stipulated inbreeding. The analysis of clinical audiological and vestibulometric aspects of hear-
ing loss results from consanguineous marriages. The analysis of the published materials proves that there
really exists a heredofamilial form of hearing loss among the local population. The investigation results
are of interest due to the fact that mono-national marriages, mountain insolents and high frequency of
consanguineous marriages are peculiar to Tajikistan.

AHHOMauyus

B 0aHHoM 0630pe npedcmas/ieH 8CecmopoHHUL aHaIu3 BONPOCOB8 POOCMBEHHbIX OpaKos KaK pak-
mopa Bpox0eHHoU 1yXomabl U NOMepU C/1yxd. ABMOpPbI onpedesistom HanpassieHue ucciedosaHudl u no-
NYJIIYUOHHYH 2e02papuro Hac1edCcmBeHHbIX 3abosesarul, nony/IsyuU Co cneyuduyeckuMu Xxapakmepu-
CMUKamu, 8 4acmHoCmu, ¢akmop UH6pUOUH2A C BbIPAXEHHbLIMU NPU3HAKAMU. [1poBe0eH aHaau3 KauHU-
yeckux, ayouosioeudeckux u secmuby/ioMmempuyeckux acnekmos nomepu C/iyxa 8 pesy/ibmame poo-
CMBEeHHbIX 6pakos. AHAAU3 onybIUKOBAHHLIX MAMepUasaos 00KA3biBaem Hasauyue 0eldcmBumesibHO
HacnedcmseHHol GopMbl nomepu Cyxa cpedu MecmHo20 HacesneHus. Pesysibmams! UcC/1e00BaHus
npedcmassisgrom uUHmMepec 8 CBA3U C MeM, YMO MOHOHAUUOHA/IbHbIE 6paKU, 20pHbIe UHOPUOUHeU U BbICO-
Kas yacmoma poocmBeHHbIX 6paKoB XapakmepHb! UMEHHO 0J11 TaOXUKUCMAHA.

Keywords: hereditary diseases, inbreeding, consanguineous marriages, audiological.
Knroqesble ¢/108a: HacaeocmsaeHHble 3a60/1eBaHus, UH6pUOUH2, poOCMBeHHbIe bpaku, ayouosoau-
yeckud.

BsedeHue. HacnedcmBeHHble pakmopbl, BbI3bIBArOULUE U3MEHEHUS B CMPYKMYPaAx C/1yx0B020 aHd-
JIU3amopd, Ueparom CyueCmBeHHYH poJib Cpeou NPUYUH HAPYWeEHUS C/1yxd. Xoms 0 2eHemuyeckol npu-
pooe 2yxombl U MYy20yXOCMuU U3BeCmMHO 0ABHO, UOeHMUPUUUPOBAMb KOHKPEeMHbIe ¢opMbl HAC1e0-
CmBeHHbIX 0echekmos yoasiock ullib 8 NOCAe0HuUe decamunemus. [1-13].

Haubonee cnoxwHol u masnoudyyeHHold npobremold B obsacmu HAcieodcmseHHbIX namosioeud
ocmaromcs 3a60/1e8aHUS, BbI3BAHHbIE 6/1U3KOPOOCMBEHHbIMU 6paKamu. PUCK UX BO3HUKHOBEHUS Hanps-
MY 3dBUCUM OM CMeneHu poocmBa Cynpy208: 4em oHa biuxce, mem bosiee Bbipax3ceHbl Hebiazonpusm-
Hble nocaedcmsus 0719 nomomcmaad. Cmamucmuyecku No0mBaepx0eHo, 4mo y demed om MAakux Cor308
HacnedcmBeHHbIe 3a601eB8aHUS BCMPeYaromcs 3Ha4UmMesibHo Yauie, 4yem 8 6pakax mexoy HepoocmaeH-
HbIMU uyamu. [4, 6-8].

B 3aBucuUMocmu om pooCcmaa, POOCMBeHHbIe bpaku 0e/1smcs Ha ciedyroujue cmeneHu. | cmeneHs
— po0CMBO, CBA3bIBAroUee pooumesiell C 0embmMu UU POOHbIX bpambes u cecmep; Il cmeneHb — podcmBo
mexcoy 0s0ed, memel u naemMsHHuUKamu, Il cmeneHb — podcmao 0BOKPOOHbLIX bpamees u cecmep; 1V
cmeneHb — pOOCMBO MPOrPOOHbIX bpambes u cecmep[7, 8, 17].

ObbI4au u 3aKOoHbI MHO2UX CMPAH NPAMO UJIU KOCBEHHO 3anpeuiarom 3aksrodeHue 6pakos mexcy
podcmBeHHUKamu | cmeneHu. Ho camoe yousumesibHoe 3mo CYULeCmBOBAHUE 3AMKHYMbIX Pesiueuo3HbIX
06WUH B MHO2OMUJI/TUOHHOM JIOHOOHE, a makxce 8 CLLIA. K HUM OMHOCUMCS, Hanpumep, CeKkma MeHOoHU-
mos (8000 yesnosek), Bedywids CBoe NPOUCXOHOeHUe OM HeMHO204YUC/IeHHbIX IMU2PAHMOB, NPUbLIBUILUX
8 CesepHyro Amepuky ewe 8 XVIll seke [22, 24].



XIX INTERNATIONAL SCIENTIFIC CONFERENCE. TORONTO. CANADA. 17-18.03.2026

Vicmopuyecku 3amKHymble 06WuHbl GopMUpoBaIUCE B U30/UPOBAHHBIX PAloHAX, MAkux Kak
MpYyOHOOOCMYNHbIE 20PHbIE MECMHOCMU U OMOAIEHHbIe ocmposd. baazooapsa HU3Kol MuepauuoHHoU
akmusHoCMU U cmMabusibHOCMU COCMABA HACeeHUS HA NPOMSIHEHUU MHO2UX Jiem, POoOCMBeHHbIe
b6paku 8 Makux NONYAUUSX CMAHOBU/IUCH NPAKMUYECKU Heu3bex HbIMU. [T10006HbIe popMbl U309UUU
COXPAHU/IUCh 00 Hawux oHel, Hanpumep, B BbICOKO2OPHbIX patoHax [lamupa u 3apaswaHckol 0osiuHe
Taoxukucmana. aHHbit peHomeH 06yc/108/1eH 0MOPBAHHOCM b IMUX CO0bLECMB 0m 2YCMOoHACe1EH-
HbIX UeHmpos, Ymo NpuBOOUM K 3aMKHYMOMy 06pasy HU3HU, 02paHUYeHHbIM KOHMAKmMam ¢ BHeUHUM
MUPOM U BbICOKOU Yacmome b/1u3KkopoocmsaeHHbIX bpakos [7, 19-20].

Viccnedosamenu, usydasuwiue 3a60/1e8aeMocms B NOOOOHbIX U30/IUPOBAHHBIX OOUJUHAX C BbICOKUM
NPoyeHMOoM pooCmBeHHbIX 6paKoB, HeU3IMeHHO OMMe4asau mam u bosiee BbICOKUU YpoBeHb MYy20yXOCmuU.
Yawe pe2ucmpupoBaiuch 3a0epicka yMCcmaeHHo20 pa3sumus, 0epekms pequ, HacaeocmseHHo-cemel-
Has 2nyxoma, bosiezHu obmeHa sewjecms [4, 7, 13 -18].

HacnedcmaeHHasi npedpacnosioxeHHOCMb BJI5emCcs YCMAaHoBIeHHbIM ¢akmopom passumusi my-
20yXO0CMU, NpUYeM KJIto4eByro poJib 4acmo ueparom 61u3kopodcmBaeHHble bpaku, Bedyujue K peaau3ayuu
peyeccusHol HacnedcmsaeHHOCMU. [eHemuyYeckue u ayouosiocudyeckue ucciedoBaHus, nposedeHHble
cpedu y}umesel Taoxukucmada, udeHmuguuuposanu cemelHyro Gpopmy myeoyxocmu ¢ 2/1y60KuUMU
KOX1eapHbiMuU HapyuweHuamu [4, 7, 18]. Pabomsbi M. b. Xonmamosa u coasm. (1997, 2003) Ha npumepe
nayueHmMoB U3 makux cemel NpOOeMOHCMPUPOBAJIU, YMO MY20YXOCMb MOXem BO3HUKAMb y demel ¢e-
HomunuyYecku 300poBkix pooumesied, CoOCMoABWUX 8 POOCMBEHHOM bpake, npu4yem NOPax3caromcs He Bce
demu 8 cembe [7, 17]. CpasHUMeIbHbIU Kapuoao2uqeckull aHaau3 He 8bISBU 3aKOHOMEPHbIX pasaudull
B Kapuomunax mexoy 60/ibHbIMU C cemelHoU my20yXO0CmMbH, UX 300pOBbLIMU POOCMBEHHUKAMU U NAYU-
eHMamu ¢ KoxaeapHbim Hespumom [19].

VI3y4eHbl COCmosiHUe 38yKOBOCNPUHUMArOWLe20 annapama u 3pdexkmusHoCcms sieqeHus: cemeliHol
my20yxocmu Ha no4yse podcmsaeHHbIx bpakos [29]. K. A. Asazos (1984), Bnepabie ucnosib3ys KOMNJIeKc
KJIUHUKO-ayouo/io2udeckux ucciedosaHud, usy4yusi pacnpocmpaHeHHoCms cemeliHod my20yxocmu Ha
no4yse poocmaBeHHbIX bpakos cpedu xcumesel 3MmHUYeCcKU 3aMKHYMbIX epynn HacesneHus TaoxuKku-
CMaHa, u BbIABUM 22 % myaoyxux demed u3 obuwjezo Yucia 06¢c1e0o8aHHbIX. Cpedu xumesed, 20e He ume-
emcs IMHUYeCKas 3amMKHYymMOoCMb HAcesieHus, pOOCMBeHHbIe bpaku Nonadaromcs pexe, u coomsem-
CMBeHHO myaoyxocmb Bcmpedaemcs pexce (2,4%) [19-24].

BrusiHue KoMnJiekca npupooHo-KIUMamu4yeckux pakmopos, SKOHOMUYeCKUX Yc108ul, eeHemuye-
cKol U meppumopuaibHol NPUHAOEHHOCMU Xcumenel pazHbix obacmed, 1excauiux 8 0cHose ¢popmu-
POBAHUS CBOEOOPA3HbIX PYHKUULU pa3IUYHbIX CUCMEM 0peaHu3mMd, 8 MOM 4ucsie UMMYyHHO20 omBemd,
uzyyero M. J]. BanywkuHol u coasm. [25].

B passumuu my20yXoCmu Ha NOYBe pOOCMBEHHbIX 6pAKOB BAXCHYH POJIb U2PAem UMMYHHAS CU-
cmema opeaHu3mMa. ViameHeHue UMMyHO/102U4eCck020 Cmamycay 60/bHbIX Ha No4YBe podcmBeHHbIX 6pa-
KoB u3yy4eHbl X. X. Hypmamosbim u coasm., (1995).

M. M. Paxumosol u coasm. (1989) usyyeHa 3¢ppekmusHoCmMb Cypoonedazo2udeckux 3aHamud npu
YWHOM NPOME3UPOBAHUU Y B3POC/IbIX 6OJIbHBIX C MY20YXOCMbHO HA NOYBE POOCMBEHHO20 bpAKaA U BbISB-
neHa 100%-Has pazbopyusocms pedu npu YUuIHOM NPOMe3UpoBaHuU.

A. A. Oyuizooa (1999), ucnosib3ys KOMNAEKC KAUHUKO-AYOUOI02UYeCKUX UCc1edoBaqul ueposoll
MoHasbHOU U ueposoll pevyesoll ayouomempuu y demeli Maadwe2o 803pacma npu cemelHol my20yxocmu
Ha noyse podcmBeHHbIX bpakos, pazpabomasn Kpumepul oupgdepeHyuanbHol duaeHOCMUKU My20yXo-
CMUu Ha no4Yse poocmaeHHo20 bpaka u HelipoceHcopHol myaoyxocmu y demel maadwie2o 803pacma.
ABMOop BbISBUJT MUNUYHYHO KAPMUHY HEelpoCeHCopHOU my20yxocmu, 00HAKO pe3ysibmamal Ueposol pe-
yesoll ayouomempuu cBUGemeIbCMBOBA/IU O HAPYWeHUU C/1yXoBoU GYyHKUUU NO KOHOYKMUBHOMY muny
BHYMPUYIUMKOBO20 XApakmepa.

Jlns peabunumauuu oemed ¢ my20yXoCmbHo HA NOYBE pOOCMBEHHO020 bpaka coBMecmHo ¢ Cypoo-
nedazozamu pazpaboman mabuly MaoHUKCKUx c/108 019 Cypoonedazo2udeckux 3aHImull ¢ npumMeHe-
Huem 3B8yKoycuusarowet annapamypsi «Ayouoguibmp MTx» [6, 7, 19].

A. A. O4unzoda u coasm. (2015) usyyusiu yacmomy u CMpyKmypy KpoBHOPOOCMBEHHbIX 6pakos B8
Coeoutickol obnacmu Taoxcukucmaa. M3 7205 demel-uHB8aiudos ¢ pasaudHbIMU NAMOJI02USIMU 0pea-
HOB U cucmem op2aHusma 8 sospacme om 3 0o 18 nemy 1515 (21,0%) BbigBuiu KpoOBHOPOOCMBEHHbIU
6pak y pooumered.

B uesnsx npoguiakmuKku HacieocmseHHbIx 3abo1esaHull, CBA3aHHbIX C pPOOCMBEHHbLIMU bpakamu,
asmopbi peKoMeHOyrom BeCcmu azumayuro o spede podcmaeHHbIX bpakos cpedu HaceneHus Pecnybauxku
Taoxukucmat [19]. 3. P. MasasHosa (2003), ucnosib3ya KOMNAEKC KAUHUKO-BECMUbYIOMempu4yecKkux
uccnedoBaHud, BbISBUIA 0OCO6EHHOCMU COCMOSIHUSI BeCMUBY/ISpHO20 aHA/1u3amopa NpuU My20yXoCmu Ha
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noyse podcmBeHHo20 bpaka. YcmarHosieHo, Ymo HapyuwieHue BecmubyisapHo20 aHaau3amopa Bbiss/is-
emcs He MoJIbKO Y JIUY, C My20yXOCMbHO HA NOYBE POOCMBEHHO20 6pAKa, HO U Y U, C HOPMAJIbHOU C/1y-
xoBoU pyHKyued, pooumesiu KoOmopbix UMerom poocmBeHHbIU 6pak. [pu HapyweHuuU ciyxoBod dyHKyUU
2unopegiekcus Becmuby/ispHo20 aHaau3amopa bosiee Bbipax3eHd, 0 Yem cBUOemesibCMBYHM O0aHHbIe
mecma «cnoHmMarHol» secmubyioMempuu, Kasopuyeckod u spawamesibHol cmumyauuu [4, 6].

A. M. lynamos (1989), P. A. PaxmoHos (2004), @. A. Xooxcaes u coasm. (2012) coobuu/iu 06 aHa-
JIu3e KJIUHUYeCKUx ocobeHHocmel HeKomopbix HacedcmaeHHbIx 3abonesaHull HepsHol cucmemsi 8 Ta-
OXCUKUCMAHE, NOKA3a/U, Ymo 2py3 HacaedcmaeHHoU namosio2uu HepsHoU cucmems! popmupyemcs 8
3Ha4yumesibHol cmeneHu aymoCOMHO-peleccuBHbIMU 3a60/1eBAHUSIMU U YCMAHOBUJIU BbICOKUU KO3pdU-
yueHm uHbpuouHea (0,0094-0,0 148 no pazHbim patioHam pecnybiuku) [20-23].

B. M. lMaHaxuaH (2005) usy4an 4yacmomy u CmpyKmypy KPOBHOPOOCMBEHHbIX bpakos 8 cemMbsx
60/1bHbIX C BpOXOeHHOU popmoll e1yxomsbi 8 AzepbatioxcaHe. [IpoBedeHo ayouosio2udeckoe U 2eHeanou-
yeckoe obciedosaHue 658 nauueHmos. B pody 236 (35,8%) npobaHoos ommeyanucb KpoBHOPOOCMBeH-
Hble 6paku ¢ BbICOKUM Ko3gguuueHmom uHbpuduHea (0,0105). AHanuz cmpykmypbl KPOBHOPOOCMBEH-
HbIX 6pakos nokasas npeobiadaHue 6paka mexoy 0BOHPOOHbIMU
cubcamu no napannesbHoMy muny. YcmaHos1eHo B/usHUe KpOBHOPOOCMBEHHbIX OpaKoB Ha yBesu4eHue
20MO3U20MauuU NAMOoJI02UYeCK020 PeLecCUBHO20 2eHd, YBeUYUBAIOULE20 PUCK POXCOCHUS HeNOJIHOUEH-
Ho2o nomomcmaa [8].

H. X. Xywsakosa (2010) 8 pe3ysibmame nposedeHHbIX ayouo/102U4eCKUX U 2eHemuYyeckux ucce-
dosaHull 0emed, Haxo0aWUXCS B CNeUUAIU3UPOBAHHBIX WKOIAX-UHMepHamax CamapkaHoa, Yycmaxo-
suaa, ymoy 552 (97,7%) 0emeli pooumesnu A8u/IUCb POOCMBEHHUKAMU, d My20yXOCMb U 27lyXoma HOCU/IU
HacsedcmaseHHbIU Xapakmep, NpeumMyu,ecmseHHo No aymoCoOMHO-peyeccusHoMy muny. Haciedcmser-
HbIt pakmop ycmaHoseH y 48,2% npobarHdos, npu4em cpedu Hux 78% umesu 8 pody KpPOBHOPOOCMBeH-
Hble U 3HOo2amHble 6paku [21].

B. [1. boxkosa u coasm. (2011) 8 pe3ysibmame nposedeHHbIX 2eHeMUYeCcKuUx ucciedosaHull oe-
metl, Haxo0aWUXCS 8 CNeyUAaIU3UPOBAHHbIX WKOJIAX-UHmepHamax 1-eo suoa (015 enyxux oemed) e. Ma-
XA4yKasbl, yCMAaHoBuaU, Ymo pooumesu 3mux demel SB/ISUCL Mexdy cobol podcmBeHHuUKamu. [1pose-
deH aHaiu3z mymauut 8 Kooupyrowieli obaacmu u 0oHopckom catme cnaalicuHea GJB2-eeHa (2eHa KoH-
HekcuHa 26), Komopble AB/SHMCcs Haubosiee 4yacmol NpuYUHoOU dopeYeBbiX BPOXOHHbIX U PAHHUX 0em-
CKUX HaciedcmBeHHbIX HapywieHud cyxa. C ucno/ib308aHuemM Memodd CeKBeHUPOBAHUS NOKA3AHO, YMOo
8 Pecnybiuke JjazecmaH HacieodcmBeHHbIe HapyuweHUs cyxa boee eemepoeeHHbl, 4em 8 UeHMpPasibHo-
esponelickold Yyacmu P®. Mymauuu 8 GJB2-2eHe cocmasisitom mosibko 34% om obuwie2o Yucaa annenel
demell ¢ He CUHOPOMAJIbHBIMU AyMOCOMHO-PeUECCUBHBIMU HAPYWeHUSMU C/Tyxd B OMJIU4Ue Om UeH-
mpasbHoesponelickol yacmu P®, ede oHu cocmassisirtom bosee 90% [2].

M. 6. Xonmamos u coasm. (2015) nposesniu nosiHoe ayouoso2udyeckoe 0bc1e0oBaHue my2oyxux oe-
med, poouswuxca om podcmseHHo2o bpaka pooumenel [7, 18].

BbiBOObI. Hecmompst Ha NPOMUBOPEHYUBOCMb U HENOJIHOMY CYUeCMBYHOWUX IUMepamypHbIX OaH-
HbIX, UX aHaau3 noodmsepxoaem Hanuyue cemeliHol HacieocmseHHol ¢popMbl my20yxocmu cpedu Ko-
PeHH020 HaceeHus TadxuKUCMana.

VI3ydeHue smux Mamepuasaos N03B80JIAem oUeHUMb B/IUSHUE UHOpUOUHea, 2eoepaguyeckol U3osis-
yuu u opyeux pakmopos Ha popmMupoBaHue NONYSUUOHHOU CMPYKMYPbl. JJaHHbIe UCC/1e00BAHUS B CBOHD
o4yepeds, Yesybsgom NOHUMAHUe HAc/edcmBeHHOU my20yXoCcmu, CBA3AaHHOU C poOCMBeHHbIMU 6pa-
Kamu, u cnocobcmayem CoBepuIeHCMBOBAHUK NJIAHUPOBAHUS U OP2aHU3AUUU NPOPUITbHBIX MEPONPUS-
mud 8 cucmeme 30pasooxpaHeHus pecnybiuKku.
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Abstract

The article explores the theoretical and methodological foundations of using task generators in
the teaching process of computer science. The purpose of the study is to determine the pedagogical ef-
fectiveness of task generators in the context of digital education and analyze their impact on the quality
of learning. The paper reviews domestic and international scientific works, and examines the capabilities
of automated assessment systems and adaptive learning technologies.

The analysis results show that task generators allow for the flexible organization of learning con-
tent, provide tasks adapted to the individual characteristics of learners, and ensure the objectivity of the
assessment process. Additionally, this technology reduces the teacher's routine workload and enables a
focus on creative and research activities. The article also discusses the future prospects of integrating
task generators with artificial intelligence technologies and the creation of data-driven adaptive learning
environments.

The research concludes that task generators have a strategic importance in the methodology of
teaching computer science and that their scientifically grounded use is an effective tool for improving
the quality of education.

AHHOMauus

Makanaoa uHpopMamuKka NaHiH 0KbIMY yoepiciHoe manchipmManap 2eHepamop/1apbiH KOa0aHyO0biH
Meopusi/ibIK XaHe adicmemesiik Heeizdepi Kapacmaipbiaadsl. 3epmmeyodiH Makcamsl — Yuppibik, 6iim
bepy xazoalbiH0a ManckipmManap 2eHepamopsidpbiHbIH NedazoeukaibiK muiMoiiziH aHbIKMAy HoHe
0/1apObIH OKY CANACbIHA bIKNAJIbIH Manoay. XXyMbiCma OMAaHobIK XaHe wemesdik ablibiMu eHbekmepae
Wwosly  Xacasbin,  ABMoOMammadobipbiieaH — 6azanay — xcydenepi MeH —adanmusmi — OKbImMy
MexHO02UsI/1apbIHbIH MyMKIHOIKMepi capasiaHaosbI.

Tanday Hamuxcenepi ManchipMandp 2eHepamopsdpbiHbiH OKY MAsMyHbIH — BApUamusmi
yibimOacmeipyaa, 6iim anywbinapobiH XeKke epekwesikmepiHe calkec bedimoenzeH manckbipmasnap
YCbIHY2a McoHe 6aszanay yoepiciHiH obbekmusminiziH KamMmamackis emyze MyMKIHOIK 6epemiHiH
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kepcemedi. CoHbiMeH kKamap, Oy mexHoso2us MY2AaiMHIH PYMUHOIK XCyKmemeciH asaldmsin,
WbI2APMAWIbITIBIK, HCOHE 3epmmeywWiiik apekemmepee bazbimmasybiHa xazoad xacadosl. Makanada
2eHepamopiap0bl #ACaHObl UHMes/IeKm MexHOI02USdpbIMeH bIKNaa0acmsipyobiH 60/1auIaabl HoHe
depekmepee Heei3oenzeH adanmusmi 6iniM  6epy opmackiH KaabinmAacmaelpy Mmacenenepi  oe
Kapacmasipbl/1aosbi.

3epmmey KOpbIMbIHObICbI MANCbIPMAIAp 2eHepamop/IapbiHbIH UHGOPMAMUKA NaHIH OKbIMy
adicmemeciHoeai cmpameaussibiK MaHbI3bIH alKbiHOAn, 0/1apobl ablbIMU Heziz0e Ko0aHy 6i1imM canackiH
apmmaipyobiH MuiMOi memi2i ekeHiH 0anendedoi.

Keywords: computer science, task generator, digital education, automated assessment, adaptive
learning, artificial intelligence, personalized learning trajectories, education quality, digital pedagogy.

Kinm ce30ep: uH®opMamuka, manchipmManap 2eHepamopsbl,  yugpsabik  binim  bepy,
asmomammaxobipbiiead 6asanay, aoanmusmi OKbIMY, XACAHObI UHMEIIeKM, XeKe OKbImy
mpaekmopusichbl, 6i1iM canackl, UUGpPibiK Ne0azo2uKa.

Kipicne

Kazipei maHoa xcahaHobikK 6iniMm 6epy KeHicmiei «VHOycmpusa 4.0» KOHUenuuscbl ascbiHOA
mybezelini napaduemasibik e32epicmepdi bacmad Kewipyoe. bysn yoepic mek KaHa mexHUKAsbIK
KypanoapmeH xabobikmayobl emec, COHbIMEH Kamap OKbIMyOblH OUOAKMUKA/bIK He2i30epiH Kalma
kapacmsipyobl manan emedi [1]. LjugpraHobipy xagoalbiHoass! binim 6epy yoepici 6inim anyubiHbiH
aknapamma! NACCUBMI MYMbIHYWbICbIHaH OHbl 6esceHdi mypde eHOeywi aHe YaHA Yupiibik
BHIMOepOi xacaywbl oeHeeliHe kemepinyiHe bassimmasneaH [2]. OCbl Mypabioa UHGOPMAMUKA NOHIHIH
PeJii epekuie MaHbi3ea ue 60/1bIn omaip.

VIHopmamuka naHi e3iHiH mabuaamsi 60lbIHWA eme OUHAMUKA/IbIK XoHe X#oaapbl dapexcededi
NPAKmMuKaabik 6azbimmabi/ibiabiIMeH cunammasaokl. MyHoazbl 6iiMHIH ecKipy Xbl10amobiabl 6acka
abl/IbIM CA/Ia/1apbIMeH Ca/lbICMbIpeaHoOa a/10ekatioa 3coedapbl 6012aHOLIKMAH, 0Ky MamepuanodapbiHbiH
MAa3MyHbl MeH OHbl MeKcepy MexaHusmoepi ukemoi api 3amarHayu 6osybl muic [3]. [1aHHIH Kypoeniniai
aznzopummOik  olnayobl, bazdapiaamanay 0a20bLIdpbiH XcaHe 0Oepekmepdi manday KabinemiH
cuHmesdeyoi masan emeai, by 63 Keze2iHoe 0Kbimy adicmemeciHe ¥aHa maaanmap Kosiob.

Kaszipei 6inim 6epy xcyleciHoe2i bacmabi KaliuwblabikmapobiH 6ipi cmaHoapmmasizaH CmMamuKkasbik
manceipmanap meH 6inim anywbinapobiH apmypai KoeHUMUBMI Kabiremmepi apacbiHOaab! aiuakmabik
60/1bIn Mabbinaokl. [acmypai mancbipmanapobiH wekmeysiniei oaapobiH bipbiHeald wabioHoapaa
Hezi30eslyiHeH X@He XayanmapbiHbiH anobiH ana 6eneini 6osybiHaH KepiHedi, byn  KebiHece
akademussbiK aodanobiKkmbiH Oy3bilybIHA, A8HU 0albiH Xayanmapobl Kewipyee aken coeadbi [4].
OKY/IbIkmMapoaabl wekmeysii ecenmep CaHbl cmydeHmmepoiH Mamepuanobl mepeH MeHeepyiHe emec,
mek as120pummOi MexaHuKasibIK mypoe XammaybiHa bIKNasa emeoi.

by MaceneHi wewy0iH #(asabi3 #0JIbl #eKe 0apa OKbIMY KaxemmisiziH KaHazammaxobipy. Opbip
6inliM anywibiHbIH XeKe KAPKbIHbIHA, 6a3asbiK 0eHeeliHe XaHe Kbi3blayUlbliblabiHa belimoenzeH 6iim
6epy mpaekmopusiCbiH Kypy 3amaH masnabsbi [5]. Anadoa, okbimywbiHbIH ap CmyoeHmKe eke bipezel
manceipma 0albiHOAybl Yakbim NeH pecypcmabik mypabi0aH eme aybip Xykmeme myobipads.. [Jas ocbl
Hepde manceipmanapobl asmomammel mypoe eeHepauyusiatimasiH xcylenepoi eH2izyo0iH MaHbI30bl/1bIab]
mybIHOAUobI.

OCbI &bl/IbIMU HCYMbICMbIH He2i32i MaKcama! UHGOPMAMUKA NaHIHOe ManchipMasaap 2eHepamopbiH
Ko/10aHyObIH adicmemenik muimoini2iH KeweHoi mypoe manoday xoHe oHbiH 6iniM  canackiH
apmmeipyodazbl pesiH Hezizoey 6osbin  mabkiiadel. 3epmmey  bapbicbiHOa 6i3  manceipmanap
2eHepamopbIHbIH MA3MYHbl MeH KYPbIIbIMbIH 2blIbIMU MYPabI0aH aHbikmalmei3. CoHoal-ak, myHoal
Hcydenepoid 6inim anywbiiapobiH NAHOIK KY3bipemmislikmepiHe muzizemiH HaKmsel acepiH b6azanay
MQAHbI30bl OPbIH A1A0bI.

3epmmeyodiH meopussibIK He2i3iH Kanay ywiH bGipHewe Heei3ei cypakmapaa xcayan izoeneoi.
bipiHwideH, — mancbipmManap  2eHepamopbiHbiH — 3aMaHayu  oudakmukaodaabl — KoHUenmyasobl
aHbIKMAMAcbIH HaKMbIAy Kaxem. EKiHWwioeH, 6y/1 mexHo102UsIbIK, WeliMHIH biiM candcbkiHa, COHbIH
iwiHoe 6azanayobiH 0bbeKmMUBMIJI2iHE XaHe MOMUBAUUSRA aCepiH 3epmmey Ke30esedi. YWiHWioeH,
byeiHei maHoa ocbl canaoa Koa0aHbLIambIH NJAM@OPMAanap MeH mexHo102Us/IbIK CmeKkmepoiH, COHbIH
iWwiHOe ¥acaHobl UHMesIeKm NeH aa2opummoik maciioepoiH MyMKiHOIKmepiH capanaay 6acmei Hazapoa
6onaosb! [6].

Tanceipmanap eeHepamopsbi 0e2eHimiz benzizii 6ip OUOaKMUKAIbIK epexcesnep MeH napamempriep
JUbIHMbIabl  Hezi3iHOoe  bipezell  OKy  MacenieniepiH  asmomMammsl — mypoe  KypacmbipambiH
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uHmeneKkmyanobl bazoapsamasnsik KeweH. OHbIH muimMoiiiei meK HyYCcKaaapobiH Kenmi2iHoe emec,
COHbIMeH Kamap apbip mManchipMaHbiH OKY MAakcammapbiHa calkecmiei mMeH KublIHObIK 0eHeeliHiH
bakbinaHybiHOa [7]. Kaszipei maHoa Moodle, Stepik cuskmsi niamgopmanap xaHe Python miniHoezi
apHa’dbl Kimanxadanap ocbl 6asbimmasbl He2izei MexHoM02UAbIK, Kypanoap 60/bin mabbiaaos! [8].

odebuemmepae wosny

FbiibiMu 20ebuemmepoe «manckipManap 2eHepamopbl» YabiMbl OUOAKMUKA/IbIK MAKcammapob!
KHy3eze aceipyea 6azbimmasneaH, aadbiH and AHbIKMANRAH NAPAMEMPED HUbIHMbIabl He2i3iHoe
usoMopdmsl, A2HU KYPblIbIMObIK MYpPablOaH YKcac, 6ipak odepekmik mMasmyHbl apmypsi ecenmepoi
asmomammal mypoe KYpacmasIpamsiH ai20pUmMOIK xcyle pemiHoe aHbikmanaosl [11]. Kaszipei
3epmmeysiepde by Kypas meK MexHUKA/bIK KOCbIMWa pemiHoe emec, 6iliM anywbiHbiH MAaHbIMObIK,
besiceHOini2iH apmmbIipAMbIH XAHE OKY apeKkemiH YibiMOacmbipyObiH KO2HUMUBMIK dpXUMeKmypacbIHa
bIKNAZ ememiH KeweHOi nedazo2ukasibiK MexaHu3m pemiHoe Kapacmabipbiidosl. Ljugpbik 6inim 6epy
KypanoapbiHa apHaagaH Ipeesi 3epmmeyaepoe manchbipManadp 2eHepamopsaaps! 6i1iM  MasmyHbiH
CMAamuKasbiK KyloeH OUHaMUKA/IbIK, UKeMOi X3aHe B8apuamusmi (popMamea Keuwlipy2e MyMKiHOIK
bepemiH mexHoI02US/IbIK WewiM pemiHoe cunammanaobl [12]. CoHbiMeH kKamap nedazocuxkasibik
0u3alHHbIH 3aMaHayu Myx#bIpbiIMOamManapsi ascbiHoa 6y xcylenep okbImyWwbiHbIH 6ipkamap pymuHOIK
PYHKUUAIAPLIH  ABMOMAMMAHOLIPY APKblIbl  OHbIH  WbIRAPMAWbLIILIK HOHE  KOHCYIbMAUUAIbIK
Kbi3MmemiHe 6acbiMObIK bepyiHe xazoall xcacalmasiH muimoi Kypasn pemiHoe 6azanaraos! [13] (Cypem 1).

Tamncepmanap

S S— — ANTOpUTMIIK KYyiie

JIMgaKTUKaJIbIK
MakcaTTapra
OaFbITTaIFaH Kypal

UzomopdTer ecenrepi

aBTOMATTHI KYPacThIpy

Cypem 1. TanceipMmasap 2eHepamopbiHbiH 8blibIMU AHbIKMAMACk]

ABmomammaHObIpbiizaH b6azanay xcyldenepiHiH Kaasinmacybl MeH damysbi bisim 6epy yoepiciHoezi
Kepi  6alnaHbicmbiH XedendiziH apmmsbipy MacenecimeH mbiabi3  balnaHbicmel.  LLlemendik
3epmmeyniepde myHOal xcydenepdiH meK xayanmabiH OYPbICMbIabIH MipKeymeH wekmesamed,
KamesnepoiH  KVDbIIbIMbIH, — JIO2UKAJIbIK — He2i3iH XoHe mybiHoay cebenmepiH mandalmsiH
0Ua2HOCMUKA/IbIK a1eyemi KeHiHeH Kapacmaipblaaos! [14]. Ocel mypabi0aH aneaHoa, adanmusmi OKbImy
MexHO102usI1apbl MANChIpMandp 2eHepamop/IapbiHbIH 3BOJIHOUUAIILIK 0aMybIHbIH 3AHObI Yai2achkl
60s16In Mabb11adsl. Amasngaq mexHoao2usap 6iniM anywbiHbIH OKY apekemiH y30iKCi3 MOHUMOPUH
)HACan, OHbIH HaMuXeninik oeHeeliiHe Callkec Kesieci mancbipmManapobiH Kypoesisiik napamempriepiH
asmomammabl mypoe e32epmin omeipads! [15]. MyHdal macin 6iniMm anyWbiHbIH «X#aKbIH 0amy
atimazbiHoa» (Zone of Proximal Development) muimOi xyMbIC icmeyiH KamMmamacbi3 emin, OKYy
MOMUBAYUSACHIHLIH MYPAKMbI/IbIRbIH CAKMAyaa biknas emeoi [16].

VIHpopmamuka NaHiHiH NPAaKmMuKasablk 6asbimmabiibiebl anzopummoey, 6azdapsamanay oHe
depekmepoi eHOey cananapbiHOa manchipmManapobiH KeH aykbiMObl sapuamusminieiH masaan emeoi.
OmaxobIK McoHe wemendik maxcipubenep kepcemkeHdel, bazdapsiamanay ecenmepiH 2eHepauyusaay
bapbicbiHOa KoOMbIK wabsoHoap MeH mema-6azoapsamasnay 3/1emeHmmepiH KOO0aHy M0o2apbl
Hamuxeninikke xemkizedi [17]. Scipece cmydeHmmepoiH KoO a3y CmujiH masnaoay, aneopummoik
JOHe CUHMAaxkcucmik Kamesaepoi asmomammel mypoe aHbikmay 6aabimbiHOaabl 3epmmeysep
manceipmManap 2eHepamopaapbiHbiH QYHKUUOHAIObIK MyMKiHOIKmepiH edayip keHedmmi. CoHgbl
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JKbI/10APbI AMAIRAH Caaadd *acaqHobl UHMeEIJIeKM NeH MAWUHA/IbIK OKbIMY a0iCmepiH KoJ10aHY apKbi/ibl
6isliM anywbIHbIH YeKe epekwenikmepi meH bazdapraamanay cmusiHe b6elimMmoenzeH 3ammbiayiap
KYpacmelipy maceneci ablibiMuU KaybiMOAaCMbIKMbIH epeke Kbi3blayWblibibiH myobipbin ombip [18].

3epmmey makbipblbbIHa KAMbICMbI ablIbIMU MeKkmenmepoi capasay 6apbicbiHOa wemenodik
a0ebuemmepoe (Mbicanbl, [pi. AHOepcoH, P. Malep eHbekmepiHoe) MysibmumeoussibiK OKbImy
MeopUSICbI MeH KO2HUMUBMIK HCYKMeme MyX(bIpbIMOaMAack! asiCbiHOAabl masaoayapobiH 6ackiMm ekeHoizi
batkanaobl [19]. byn eHbekmepoe uugpsibiKk opmadazsbl OKYy MamepuadsbiH KypblibiMOay MeH
BU3YaAU3AUUANAYObIH — biIIM  A/yWbIHbIH — MAHbIMObIK — PecypCmapbiHa — aCepi  MaH-XAaKmb!
Kapacmeipbiiadsl. Al omaHobiK ablibiMu Kericmikme (I.K. Hypbekosa, X.A. Kapaes xcoHe backa
3epmmeywinepdiq  eHbekmepiHoe)  binim  bepydi  uudpiaHobIpyObIH — a0icmemenik - xcyldeciH
Kazabinmacmeipy, CcoHOal-ak Ka3akcmaHoblK MeKmenmep MeH M02apbl OKY OpbIHOAPbIHbIH
epeKwiesikmepiH eckepe ombipbin, 0KbIMyObl 0eHeelsien aHe capanan YibiMOacmabipy Macesienepite
b6ackbimobIk b6epinedi [20]. OmaHObIK 3epmmeysiepde KoOMNbOMEPIK OKbimy 6az0apaamanapbiHbiH
Judakmukanibik, aneyemi, oaapobiH YammelK 6inim 6epy cmaHOapmmapbiHa calkecmizi #oHe OKy
HamuxceniepiHe biknasibl KeweHoi mypoe mandaHeaH (Cypem 2).

TexHHUKaIBIK

Kypai emec

MyrarnimMHIH
PYTHHIIK
KYKTEMECIH
azairy

KOrHUTHBTIK

apXUTEKTypa
9JIEMEHTI

IlearorukanibIk
MOHI

CTaTHKaJIBIK
Ma3MYHJIbI
JIMHAMMKAIIBI
K (hopMaTKa
KelIipy

TaHBIMIBIK
OEeJICEeHIITIKT

1 apTTBIPY

Cypem 2. [Medazo2uKkasibiK MaHi

3epmmey adicmemeci

OCbI @blIbIMU YYMbICMbIH a0icmemesiik Heai3i aknapammaiK mexHos102us/1apobl binim bepy
yoepiciHe uHmezpayuaaayobiH muimoini2iH 3epoeseyze bazbimmaseaH KeweHoi macindepoeH mypaosi.
3epmmey cunammamasibiK-maadamasbik Cunamea ue 60s12aH0bIKMaH, Hezisei adic pemiHoe 3amaHayu
abl/IbIMU  Makananapobl  xcydeni manday maHdoan — aabiHObl.  byn  macin  mancbipmanap
2eHepamop/iapbiHbiH 0amMy OUHAMUKACkbIH 0aKblaayea MoHe 0/1apobiH OUOAKMUKA/bIK a/ieyemiH
meopusi/ibiK Mypabi0aH Hezizdeyee MyMKiHOIK 6epedi. Tanday 6apbicbiHOa 3epmmeyoiH 63eKmisiei MeH
2bl/IbIMU  HAHA/bIabIH alKbiHOAy YWiH anemoik OeHeelioe2i 03biK maxcipubesep MeH akaoemusisibiK
6ack116IMOAPOazbl COHabI MYXM#(bIPbIMOAP HA3APad aJibIHObI.

3epmmeyoiH N02UKA/bIK KYPbIIbIMbIH KAJbiNMACMbIpy0d CA/bICMbIpMAsibl d0iC Wwewywi pes
amkapobl. byn adic apkbiibl dacmypsi manceipmanap bepy ¢opmamsl MeH asmomMammaHobipbiIzaH
2eHepayusaay xcylenepiHiH apmabiKWbIILIKMAPbl MeH Kemuwlinikmepi capanaHobl. CoOHbIMeH Kamap,
HapbIKkmMazsl MypJsi N1ameopmanap MeH mexHoa02UA/IbIK WewwimoepoiH (MbICasibl, CMAmuKasbiK mecm
xeydenepi meH aoanmusmi Al-eeHepamopiapobiH) GYHKUUOHAIObIK MYyMKIHOIKmMepiHe demepmMuHUCmiK
canbiCmeipy Xypei3indi. MyHoald Komnapamusmi manoay UHGOPMAMUKA NaHIHIH epekwesiziHe
NPAKMUKasiblK KoOmay mMeH aseopummaoeyee eH Ko/adslbl MexHOA02Us/IbIK CmeKkmepoi aHbIKMAyaa #CoJ
awmei.

AKNapamms! eHoey MeH Heaizei meHOeHUUs/1apobl alKbIHOAy MAaKkCcameIHOA CanasbikK KOHMeHm-
manday adici Kon0aHb1Obl. OKy 6a20apaamanapbiHbiH MA3MyHbl, OKbIMYWbI1ApObiH UUPPIIbIK
Kypanodapaa KambsICmMbl NiKipaepi XaHe cmyodeHmmepoiH asmomMammaxobipbiieaH Kepi 6atiaHbicKa
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Peakuusacbl mypasbl 0epekmep oCbl 30iC apKblibl ©HOendi. KoHmeHm-manoay HamuxiceciHoe
mancelpmanap 2eHepamopsidpbiHa — KoUblLiambiH — Heeisei  0udakmukasblK —mazaanmap  misimi
Kasnbinmacmel. byn kezeHde binim bepydeai UHHOBAUUS/TbIK Maxcipubenepdi ¥cUHakmay MeH Jaanbiaay
npoueci xy3eze acmsl, 6y MeopusisibiK 3epmmeyoi NPAKMUKA/bIK KOAOAHbICNeH YWmacmeipyaad
MYMKIHOIK 6epoi.

3epmmey0diH aknapammsik 6a3ackiH KypaldmsiH 0epekke3oep pemiHoe coHabl 5—10 i iwiHoe2i
Scopus, Web of Science xoaHe Google Scholar xanbikapasnbik 6a3anapbiHOa #APbIK KOP2eH XO02dpbl
pelimuHemi &blibiMu Makananap maHoanobl. by yakbim apasbiabl YU@dPbiK MexHOI02Uus/1apobiH,
COHbIH [WIHOe ¥acaHOkbl UHMesIeKm neH 6y immaik ecenmeyiepdiH KapKbiHObI 0amy Ke3eHiMmeH CalKec
KesnlemiHOikmeH, 0epekmepoiH e3eKmisiiei moJibiK Kammamacsiz emindi. COHbIMeH Kamap, XasabiKapasbik
6inim b6epy nnameopmanapbl mMeH xemekwi 371eKmpoHObl OKbimy XcydenepiHiH (LMS) mexHUKasbIkK,
Kyammamasnaapsl MeH NPAKmMUuKasbiK Kelcmepi 3epmmeyoiH 3MNUPUKA/IbIK Hezi3iH Kypaodsl. OCbl
0epekke30ep XUbIHMbI&bI MAKbIPbINMbI X AH-XAKMbl, api 0bbekmusmi mypabidaH awyaa xazoad
Hacaoks..

3epmmey Hamuienepi

3epmmey Hamuxenepi KepcemkeHoel, mancbipmManap 2eHepamopbiH eHei3yoiH eH alKbiH
6ackbIMObIabl OKbIMYUWbIHbIH YaKbim pecypcbiH aimapsbikmad yHemoeyi. [1edazo2ukassik Kbi3MemmiH
MOHUMOPUH2l KepcemkeHded, Mmy2asnimoep 63 YakbiMbiHbiH wamameH 40%-biH mancsipmanapobi
dalibiHOay MeH mekcepy CUSKMbI PYMUHOIK HYMbICmapaa xymcadosl [3]. ABMomMammaHobIipbiizaH
xcydenep by npouecmi cekyHOmMbIK 0eHeelize deliiH KbIcKapmabin, OKbImyuwibiaa bocasaH yakkimmesi 6i1im
anyWblIAPMeH XeKe KOHCY/JIbMauusi emki3yee Hemece WbleapMallbliblk #0banapobl O0ambimyaa
bazbimmayaa MymKiHOIK 6epedi. byl Homuenep acipece YJKeH azbiHObIK ayoumopUs/IapMeH MYMbIC
icmelmiH Xoeapbl OKY OpbIHOAPbIHbIH UUPP/IbIK NIAM@OPMAIapbiHaH AJIbIHRAH OepeKkmepMeH
pacmanaosi [6] (Cypem 3).

YakgpIT
peCypChIH
yHEMIEY

Oky ABTOMAaTTa
Tanceipmanap
CanachbIHbIH HJBIPBLIFa
TeHEePaTOPhI
apTybl H TEKCepy

Keke
KEHEC NEH
IIBIFapMaIt
BUIBIKKA
MYMKIHJTIK

Cypem 3. TanckipmManap 2eHepamopbiHbIH Ne0azo2uKasbik muimoiniei

VIHpopmamuka naHiHOeei 6inim OeHeeliHiH apmypiniei MaceneciH weuwlyoe manckbipmMasndap
2eHepamopsl yeke oapa okbimy (personalized learning) mymkiHOieiH Kammamacei3 emeoi. Adanmusmi
OKbIMmy XcylenepiHiH XYMbIC HamuxcenepiH manday 6apbicbiHoa, apbip 6inim anyubiHbIH Ko2HUMUBMI
npogusniHe calikec kesiemiH bipezeli manchipManap XubIiHMbIabIH KYPY OKY y/i2epimiH opma ecenneH 15-
20%-2a apmmblpamsiHbl aHbIKManosbl [5]. byn adic cmyodeHmmiH «XakbiH 0amy alimazbiH» 0as
aHbIKMAyaa 3aHe 02aH MbIM XeHis emec, bipak eHcepyze bosamsiH Kypoesinikmezi ecenmepoi YCbiHyaa
Heej3deneeH. MyHoal Hamuxcenep XasabiKapaablk adanmusmi 6inim 6epy naame@opmanapbiHbiH
(mbicanbl, Khan Academy Hemece ALEKS) KonoaHywbiibiK maxcipubeciH 3epoesney dpKbi/bl
my#bipbimoanos! (Cypem 4).
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Oky yurepimi 15-20% apraisl

Cypem 4. ADanmuBmisliK #aHe XeKe OKbIimy

AsmomammaHObIpbiizaH bazanay xcylenepi 6inim0i mekcepy yoepiciHOezi cybbekmusmi
@pakmop1apobl MoJiblRbIMEH XOS0bI. fbiIbIMU MAKA1aapobl masaday 6apbicbiHOa aHbIKMaszaHoad,
an2o0pummOIK mekcepy xcyldenepi Kamesikmepoi duazHOCMUKAaaayoa Xoaapb! 0a/10iKk maHbimbin, 6isim
anyuwibiaa xeoen api belimapan kepi balnaHbic 6epedi [5]. byn oKy yoepiciHiH mpaHcnapeHmmisnieiH
(alikbIHObIIbIZbIH)  APMMbIPbIN, CMYyOeHM NeH OKbIMYyWbl apackbiHoaasl 6azanayea KambiCMbl
Kenicneywinikmepdi azadmaosl. Ocipece, bazdapsamasnay KoobiH asmomammabl mekcepy xcydenepi
(Online Judges) apkbisibi asibiHaaH Hamuxcenep bazanayobiH byl popmamsl OKyUIbLIAPOb! 63 bemiHuie
KamemeH HCYMbIC icmeyee bIHMAaaaHobIpamaiHbiH Kepcemedi [9].

TanceipmManap 2eHepamopbiHbiH MAaHbI30bl  APMbIKWbI/IbIRbI  OHbIH WeKCi3  Bapuamusmisiel.
lpakmukasblk nNeodazoaukaablik maxcipubenepdi xuHakmay kKepcemkeHoed, 6ip munmi, 6ipak
napamemprepi apmypJii MbIHOGRAH HYCKAHbI Xacay mMymKiHoi2i 6iiim anywbiiap apackiHOazbl Keulipy
(plagiarism) OeHeeliiH Henee deliiH memeHdoemedi [15]. EcenmepdiH Ma3myHObIK apmypisiai cmyoeHmmi
oalibiH Wab/loHObl KOA0AHy2a emec, ecenmiH Wewily an2opummiH myciHyee maxcbypnelioi. byn
Hamuxcenep 6akpiay MYMbICMApbiH 0aCMyp/ii opmMamma xoHe 2eHepamop apKbl/bl ©MKi32eH
monmapobiH — KepcemKiwumepiH — Ca/ibICMbIpMasibl  manday — HeeiziHoe — anbiHObl.  Ocklaaduwia,
Bapuamusmizik mek biniMoi mekcepy Kypasibl 2aHa emec, COHbIMEH Kamap aKkademus/ibiK MaoeHuemmi
KabiNMacmaipyobiH NapmeHoi mexaHu3mi 60/1bin mabbinadsl [11](Cypem 5).

Katenepni OOBEKTHUBTI . AKaeMUsIIBI
g Ilekci3 g g
ANTOPUTMIIK o JKOHE oK Kemripynin K aJaJIIbIKThI
TEeKcepy JIMarHOCTHKA TpPaHCHAPEHT FIYCI AJIBIH ATy KaJIBIITACTBIP
. TeHEePaIHsICHI
nay Ti Oaranay y

Cypem 5. bazanay 3caHe sapuamusmisik
VIHpopmamuka KypcbiHoa bazoapiamanayobi 0OKbimy 6apbICbiIHOa ManchipmManap 2eHepamopsiapb|
KOOMbIH CUHMAKCUCMIK X(aHe J102UKAJIbIK, KYDbIIbIMbIH MepeHipek MeHeepyee xaz0al xacadosbl.
leHepamopnap apbip cmyodeHmke bipeeell Kipic depekmepiH (input data) 3caHe coeaH calkec KyminemiH
wiblebIC HamuxcenepiH (output) asmomammsi mypoe xcacan bepedi, by 63 Ke3zeeiHoe "0alibiH KoOmsb!
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kewlipy" maceneciH mybeeelni wewedi [12]. CoHbiMeH Kamap, Kasipei xcylenep mek aliHbiMasbLiapobl
e32epmin KaHa Kolimad, mancbipMaHbiH MA3MyHObIK MaHIH (MbICA/bl, MACCUBMEPMEH HCYMbIC Hemece
Yukn0ik onepamop/iap) cakmad omabipbin, ecenmiq KOHmMeKcmiH mypraeHdipyee kabinemmi [5]. byn
macin 6inimMm anywsiHbIH 6azoapaamanay miniHiH KypbliibiIMOApbiH MEXAHUKAJ/IbIK eMec, MAaabIHA/IbIK
dereelioe myciHyiHe biknas emeo.

Aneopummaey besimiHOe 2eHepamopaap cypbinmay, i30ey xoHe 2pagpmap meopusiCbl CUSKMbI
Kypoeni makkipbinmapobl u2epyde manmbipmac Kypasa 6osbin - mabbiiadsl. MyHoad xcydenep
a/120pUMMHIH OpbIHOATy KadamoadpsbiH (trace table) kepcememiH Hemece HakmMbl 0epekmep 3ubIHbI YUliH
aneopummHIH KypoeninieiH ecenmelmin 6ipezel cueHapulnepdi myobipads! [6]. MaceneH, epagpmap
MeopusiCbIH eMmKeHoe 2eHepamop ap cmyodeHmKe mydiHoepi MeH KabblpeanapbiHbiH CAHbl apmypJii
bipeeeli epagpmapobi ycbiHa anaokl, 6y aneopummoik oliayobl HAH-#AKmMbl 0aMbIMyaa MyMKIHOIK
bepedi [9]. [lepekmepdi Bu3yasndbl mypoe eeHepauusasnay dpKbiibl OKywblLiap abcmpakmisni
as120pummaoepoi HaKmMbl HbICaHOapmeH 6alIaHbICMbIPbIN, 01APObIH XCYMbIC iICMey NPUHUUNIH MepeHipek
cesiHeoi.

VIHpopmamuKkaHbiH ipeeni 6enimi 60/1bin MabbiiameiH MamMemMamuKkasbiK J102uKa MeH aknapam
MmeopusiCbl  CanacbiHOa 2eHepamopsaap akuKkammablkK KecmesepiH Kypy, J102UKA/bIK 6pHeKmepoi
bIKLIAMOAY M(oHe JIO2UKAJIbIK —CXemMasnapobl cuHmesoey 6oUbIHwa BapuamuBmi Xammbiayaap
HUbIHMbIabIH  X#acalobl [8]. JloeukasblK @GYyHKUUSAAPObIH NApamempepiH asmomMammsl mypoe
@32epmy apKbiibl Mcyde 6iniM anywbiHbiH byib aneebpackl 3aHOApbiH KAHWA/bIKMbI MeHeep2eHiH
obbekmusmi bazasnayza MyMKiHOIK 6epedi [7]. byn bazeimmasbl eeHepayusaaay yoepici mancbipMaHbiH
Kypoeninik OeHeeliH 6ipmiHOoen apmmabipyaa Heziz0enedi, by 6i1iM anyuwbiHbiH J102UKA/bIK NAlbiMoay
KabinemiH xcydeni mypoe wbiHOalosb!.

Teopusnbik — 6iniMOi  mekcepyde2i mecm  mMancCbipManapbiHbIH — 2eHepauuscbl — 0acmypii
mecmineyoeH Ccypakmap MeH HycKaaapobiH OUHAMUKA/bIK Mmypoe e32epyiMeH epeKuiesneHeoi.
leHepamopaap oucmpakmopaapobl (Kame xayan HYCKaadpbiH) MAgbIHAJIbIK HAKbIHObIK NPUHUUNI
bolbIHWa ipikmen, mecmmiH CceHimoiniei MeH sanudminieiH apmmeipadsl [19]. CoHbimeH Kamap,
UHGOpMamuKka naHiHe maH calikecmeHaipy, 0ypbic mizbekmi Kypy Hemece Koo gppazmeHmiHoeei KameHi
maby cusKkmasl UHMePakmMuBmi mecm ¢opMammapsiH ABMOMAMMebl Mypoe KYpacmaipy 0Ky CandachiH
6azanayobiH NapMeHOi  MexaHusmiHe — alHanobl [20]. byn xylenep mecm  HamuxcesnepiH
CMAamucmMUKasblK masaday apKbi/ibl OKYWbIHbIH KAl MakbipbiNMaH akcan mypaaHbiH aHbIKman, CoeaH
calikec my3emy mancblpMaidpbiH YCbiHyaa Kabinemmi.

Tankbinay

VIHpopmamuKkaHb!l 0KbIMyObIH 0acmypsi adicmemeci MeH asmomMammadObIpbliRaH 2eHepayust
xeydenepiH canbicmabipy 6apbicbiHOa aimapsibikmad 0udakmuKkaibikK albipmMawblibikmap 6alkanaosi.
Jlacmypni  adicmep  KebiHece CcmMamukasblK MasmyHea cyldeHeodi, 6yn  oKywbl1apobiH — 6inimoi
penpodykmusmi 0eHeelide 2aHa MeHeepyiHe (#ammarob! b6inimM) aken coeadsl. Al manceipmManap
2eHepamop/iapbl OKY YOepiciH OUHaMUKA/IbIK CUNAMKA ue eme 0mbipbin, 6i/iM a/1yUlbiHbl 3P XOJIbl HAHA
xazoaammapaa beliimoesyze maxcbypaeloi. byn mek aknapammai cakmay emec, OHbl CbIHU MypabloaH
BHOeY HaHe JI02UKAJ/IbIK onepauusnapobl opbiHoay KabinemiH 0ambimaos.. [e2eHmeH, 0acmyp/ii a0icmiH
MYRaJIiM MeH OKyUWlbl apdcbiHOAzbl mikesnel 3MOYUOHAI0bI-UHMesIeKmyaadbl 6aliaHbICMbl Cakmayb!
OHbIH 6acmbi apMbIKWbIIbIRbI 60/bIN Kana 6epemiHiH YMbIMNARAH HEH.

TexHOI02USIHBIH XO0ApbI a/leyemiHe Kapamacmad, OHbl ¥annad maxdpubeze eHeizyde bipkamap
MEeXHUKA/IbIK XCoHe cybbekmusmi wekmeysep Kkesdecedi. bipiHWwioeH, mexHUKA/bIK weKmeysiep
maceneci mybiHOalobl: Kypoesi aneopummoik mancbipmanapobl eeHepauusiay YuliH Xoaapbs! ecenmey
Kyammapbs! MeH mypakmsl uHmepHem 6alnaHbicbl Kax}cem, 6y bapbik 6inim 6epy mekemesnepiHoe
6ipdel OeHeelide Kosmwemimoi emec. EKiHWIOeH, my2animoepoiH UupbiK Ky3bipemmisiai weuwlyuli
¢akmop 6osbin mabkiiadbl. KenmeeeH nedazoemap 0alibiH 2eHepamopsapobl Kos0aHyea Hemece
JAHAIAPbIH KYPACMbIPYRa NCUXOI02USbIK H(AHE Kacibu mypabioaH dalibiH emec.

CoHbIMeH Kamap, Hapbikmaabl 0albiH eeHepamop CandcbiHbIH apmypiniei 0e e3ekmi macere.
Kelbip xcylenep mek KapanadlbsiM napamempsiepoi aybiCmbipyMeH wekmesice, 6ackaaapbl mbimM Kypoesi
uHmepgelicke ue. Canacki3 XacaizaH 2eHepamop/ap Kame Homuxcenep bepyi Hemece duOaKMUKAsbiK
Makcammad aybimKbIn, OKYWbIHbIH WAamacybiHa aKen codybl MyMkiH. CoHObIKMAH, 6az0apiamassik,
OHIMHIH Ne0azo2uKasibiK 3KCNepmu3adaH emyi aca MaHbI30b.

Tanceipmanap 2eHepamopapbiHbIH 3B0/IHOUUSICkI XaKbiH bonawakma 6inim 6epyoi mosbikmad
sHeekeweneHdipyee 6azbimmasnaodsl. bys 6azbimmaabl eH NepcnekmuBasibl 1o XacaHobl UHMesIeKm
(Al) HeaiziHOeei 2eHepamopnap. LLM (Large Language Models) modenboepi oKyuibiHbIH CYPAaHbICbIHA
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Kapad mek ecenmi Kypacmsipbin KaHa Koumad, oHbIH WewisTy X#OoJbiH MYCiHOipemiH 3caHe Kamesnepoi
mandalmasiH UHMeIeKmyasiobl acCucmeHmKe adHasyoa.

Adanmusmi xcylenepoid 0amybi 0Ky npoueciH "olbiH" popmameiHa #akbiHOamaobl, MyHoa man-
CbIPMAHbIH KUbIHObIRbI OKYWbIHBIH 8pbip commi KadambiHa 6aliaHbICMbl HAKMbI YaKbIM pexcumMiHoe 63-
2epin ombIpaodsl. by 6iniM anyweiHbIH 3epieyiHe Hemece wamadaH mabiC WapuwaybiHa 3coa 6epmedoi.
CoHabl MaHbI30b! MpeHO oHAalH naamaeopmanapmeH (LMS) mepeH uHmezpayus. eHepamopaap okKway-
JiaHeaH bazodapaama emec, binim 6epy 3KoxcyldeciHiH ax)xcbipamac besiciHe atHasbin, cmyoeHmmiH uugp-
JIbIK 3iH (digital footprint) manday apkbiibl OHbIH bonawak damybiH bom+alimasiH 60/1a0bI.

KopbimbiHObI

bonawak 3epmmeyniepdiH nepcnekmuBasibik 6aabimmaps! MAnckbipMandp 2eHepamopaapbiHbIH
neodazo2uKkasbiK, MexHOM02US/IbIK HaHe a0ICHAMAsIbIK a/ieyemiH 00aH api xemindipyee bazbimmasysl
muic. EH anodbiMeH, manceipmManap 2eHepamopsiapbiH XAcaHObl UHMEAeKMIHIH ipi minodik
mooenibOepimeH  (LLM) uHmezpauusnay mMmaceneci epekwe MaHbi3ea ue. MyHoad 6ipikmipy
manceipmanapobiH MeK MA3mMyHObIK BapuamusmisiziH apmmbipbin KaHa Kolimad, 01apobiH Kypoesisik
OeHeeliiH 6iniM anywbIHbIH OKY XemicmikmepiHe calikec asmomammsl mypde belimoeyee MyMKiHOIK
bepedi. Homud+eciHoe oKy yoepici OUHaMUKA/IbIK, UHMepaKkmusmi }aHe 0epbecmeHdipiieeH cunamka ue
60/1a0b1. CoHbIMeH Kamap, LLM HeeiziHOeai xcydenep oKywbiapobliH KamenepiH masaoan, myciHoipmeri
kepi balinansic bepyee kabinemmi, 6y popmamusmi 6azanayobiH CandcbiH ¥aHa 0eHeeliee kemepeo.

EKiHWwi MaHbI30bl b6azbim — 0epekmepee HezizoeneeH adanmusmi aneopummoep asipaey. OKy
6apbICbIHOA XUHAKMAnamsiH CAaHObIK 0epekmep (MancbipmMaaapobi OpbIHOAY Yakbimbl, Kamesep
Heuiniei, KaUmanady Cawbl, ¥emicmik OuHamukacel) 6iniM anyuwbiHbiH MAHbIMObIK epeKuwesikmepiH
mooesiboey2e MyMKIiHOIK 6epedi. OcbiHOal masaoday Heei3iH0e MancbipMasaap 2eHepamopbl OKbImy
MA3MyHbIH XeKeneHoipin, a/ci3 mycmaposbl Kywelmyee 6aabimmasngaHd manchipMmanap YCbiHa aadosbi.
byn macin 6inim bepy yoepiciH meK MAasmyH Xemki3y xcyleci emec, Oepekmepee cyleHeeH
UHmMesIeKmyasobl opmaaa aliHaa0bipaosbI.

YwiHwi nepcnekmusasbik —6asbim — BUPMYAsObl  MYOHE  MOJbIKMbIPbIIRAH — WbIHObIK
MexHO102usIIapbIMeH  bIKNan0acmasIpy. MHGopmamuka naoHi aneopummoik modesiboey, Oepekmep
KVPbIIbIMbI,  Xeislik npouecmep cekindi abcmpakmini  yebimoapaa HezizoeseeHoikmeH, 0s1apobl
BU3YaaObl api uHMepakmusmi opmaoa YcbiHy 6i1iM anywbiHbiH mMyciHy 0eHeediH atimapsbikmatd
apmmaipa anaaodbl. Meicasbl, an2opummoepoiH MYMbICbIH yweawemoi opmaod Kepcemy Hemece
depekmep aabiHbIH BUPMYA/IObl MoOesb dpKbibl beliHeney Kypoesi meopussibiK Mamepuanobl
uHmyumusmi  0eHeelide MeHeepyee MyMKIHOIK —6epedi. MyHoald uHmezpauus manchipmasaap
2eHepamopbiH meK MamiHOIK Xcyle emec, Kengopmammal UudpabiK 6inim bepy niameopmackiHa
aliHanobIpaosb!.

CoHbiMeH Kamap, nedazozmepoiH UudpbIK Ky3bipemminieiH apmmaipy maceseci de bonawiak
3epmmeyiepdiH e3ekmi 6azbimbi 60s16in Mabkiiadkl. TanceipmManap 2eHepamopsapbiHbIH muimoiniei
0/1ap0bI 20iCHaMAasIbIK, MypPabIOaH cayammsl KoidaHyza mikened 6alnaHsicmel. OcbizaH opal apHadebl
binikminikmi apmmaipy KypcmapbsiH YUbiMOacmsipy, adicmemesik YCbIHbIMOAp a3ipey X aHe UuppribiK
nedazozuka bolbiHWA KeweHOi bazdapnamanap eHzizy Kaxemmisiei mybiHOalobl. Myaanim mek
MexXHOI02USIHbI  KOJIOAHYWb! eMec, OHbl OKYy MakcamseiHa 6edimoel anambiH cmpamez pemiHoe
KasbInmMacyb! muic.

Taab! 6ip MaHbI30b! 3epmmey 6azbimbl — MANChIPMAAp 2eHepamop/iapbiHbIH OKY Hamux cesnepiHe
Y3aK Mep3iMOi aCepiH SMNUPUKA/IbIK Mypabioa bazanay. Kbicka mep3imoi muimMOiiik KepcemkilumepimeH
Kamap, OoKyWwbl1apoblH ancopummoik olnay KabinemiHiH odamykl, 6azoapiamanay 0a20bi1dpbiHbIH
MYPAKmMbi/ibiabl, CbIHU YCaHe Xcylesni olnay 0eHzeliHiH Kaabinmacyb! CUSKMbI NApamempiepoi KeuweHoi
masoay Kax;em. by mexHo102UusiHbIH bi/liM CanacbiHa WbIHAUb! bIKNAJIbIH &bl/IbIMU He2i30e alKbIHOay2a
MYMKiHOIK 6epeoi.

TydiHOel Kese, mancbipmManap 2eHepamopbl 3amMaHayu UHGOPMAamuKaHbl 0KbIMy a0icmemeCiHin
cmpameausisiblKk KoMNoHeHmiHe alHasbin omeip. O OKY MA3myHbIH 8apuamusmi yibiMOacmasipyeaq,
bazanay xyleciH obbekmusmeHaoipy2e, biiM anyWbIHbIH XeKe MpaekmopusiCbiH Ka/bINMAacmaipyaa
HaHe YUudpibiK MpaHcghopmayus masaanmapbsiHa cal ukemoi 6inim 6epy opmackiH Kypyaa MyMKiHOIK
bepedi. fbiibiMu Hezi30enzeH MaciiMeH eHeizineeH xcazdalioa 6ys mexHoso2us Yvimmeik 6inim b6epy
xydeciHiH bacekeze kabinemminiziH apmmbipbin, UUGP/bIK KO2AM manaanmapbsiHa xayan bepemiH
KV3blpemmi mamaHoap 0aspaayobiH muimoi memizi 60s1a anaosi.
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USE OF ARTIFICIAL INTELLIGENCE IN SPEECH THERAPY: CURRENT STATUS, POSSIBILITIES, AND DEVEL-
OPMENT PROSPECTS

Aigerim Bekbosynova
Student,
East Kazakhstan University named after Sarsen Amanzholov

NCTI0JIb3OBAHHWE NCKYCCTBEHHOIO UHTEJIJIEKTA B JIOIOfNELNN: COBPEMEHHOE COCTOAHMEE,
BO3MOXHOCTU U TEPCTIEKTVBbI PA3BUTUIA

bekbocbiHoBa Alizepum

CmyodeHmKa,

BocmoyHo-KaszaxcmaHckud yHusepcumem
umeHu CapceHa AMAH»<o/108a

Abstract

This article examines current applications of artificial intelligence technologies in speech therapy.

It analyzes the potential of machine learning algorithms, speech recognition systems, and intelli-
gent learning platforms in the diagnosis and treatment of speech disorders. Particular attention is paid
to the personalization of speech therapy, automated speech data analysis, and monitoring of patients’
speech development dynamics.

The advantages and limitations of implementing digital technologies in speech therapy practice
are discussed. It is noted that artificial intelligence can significantly expand a speech therapist's toolkit
and improve the effectiveness of correctional work, but cannot completely replace a specialist.

AHHOmMayus

B cmampee paccmMmampusaromcs CoBpemMeHHble HanpasaeHuss NpUMeHeHuss mexHoo2ull UCKyc-
CMBEeHHO20 UHMeJIIeKma 8 71020neodulu. AHAIU3UPYHOMCS BO3MOXHOCMU UCNO/Ib30BAHUS A/l20pUMMOB
MAWUHHO20 0bYYeHus, cucmem pacno3HAsaHUs peyu U UHMeIeKmyaabHbIX 06y4arowux naameoopm 8
oduazHOCMUKe U Koppekuuu peyesnbix HapyweHud. Ocoboe BHUMAHue yoenssemcs BONPOCAM NEPCOHAIIU-
3auuu oeonedudyeckold mepanuu, aBMoOMamu3UuUpPOBAHHO20 AHA/IU3A PeYeBbIX OAHHbIX U MOHUMOPUHEA
OUHAMUKU peyesoo passumus NAauUeHmos. PaccMampusaromcs NpeumMyw,ecmsd U 02paquYyeHus sHeo-
peHusi Yugposbix mexHoso2ull B8 1020ne0udecKyro Npakmuky. Ommeyaemcs, Ymo UCKYCCMBeHHbIU UH-
meJiieKm cnocobeH cyujecmaeHHo pacluupums UHCMpYyMeHmapull 1020neda U NoBbICUMb 3pdekmus-
HOCMb KOPPEKYUOHHOU pabomabl, OOHAKO He MOXem NOJIHOCMbH 3aMeHUMb CNeyuasucma.

Keywords: artificial intelligence, speech therapy, speech disorders, digital technologies, speech
recognition, speech correction

KnroqeBsble ¢/oBa: UCKYCCMBEHHbIU UHMes/IeKm, /1020Nnedus, pevesble HApYuweHus, Lupposbie
MexHo102uU, pacno3HABAHUE peyu, KOPPeKyus pequ

Pazsumue uugpoBbix mexHoso2ul U cucmem UCKYCCMBEeHHo20 uHmesiekma 8 XXI Beke okasbi-
Baem 3Ha4yumesibHoe BJIUSHUE HA Paz/iu4Hble obsacmu Hayku, obpazosaHus u meduyuHsl. OOHOU U3
cep, 8 Komopol 0aHHbIe MexHoa02UU Ha4YUHArM AKMUBHO BHEOPAMbCS, AB/19€mcs s102onedusi — 06-
1aCMb KOPPeKUUOHHOU NedazoeuKu, 3aHUMAroWdsicsl U3ydeHuem HapyweHul peyu, ux ouazHocmukod u
paspabomkol MemoooB Koppekyudu.

B nocnedHue 200b1 Habrodaemcs ycmoUyusbid pocm UHmepeca ucciedosamesiell K UCN0/ib308d-
HUKO mexHos102ul UCKYCCMBEHHO20 UHMesIIeKma 0/1 aHaiu3a peyesbix 0aHHbIX. IMo CBS3aHO C passu-
muem cucmem asmomMamu4yecko2o pacno3HABAHUS peyu, HelpoHHbIX cemel U MemodoB MalUHHO20 06y-
YeHus, Komopbkle No38osaom obpabamsiBams 60/ibUIUE MACCUBbLI AYOUOOAHHbIX U BbISBISMb 3AKOHO-
MepHOCMU B pe4yesoM nosedeHuU Ye08eKd.

CoBpemeHHas 1020neduyeckas NPakmuKka mpebyem BbICOKOU MOYHOCMU OUA2HOCMUKU, UHOUBU-
dyasibHOo20 NOOX00Ad K Kaxoomy nayueHmy U NOCMOSIHHO20 MOHUMOPUH2A pe3y/1bMAamos KOPPeKUUOH-
Hol pabomal. VIcno/ib30BaHue UHMes1eKmyasibHbIX CUCMeM CNOCOBHO cyuwecmBeHHo 0b1e24ums peule-
Hue 0aHHbIX 3a0av.

L{esibto HACMOAWE20 UCCIe00BAHUS ABACMCS AHAJIU3 BO3MOXCHOCMEU NpuMeHeHUs: mexHo102ull
UCKYCCMBEHHO20 UHMesIIeKma B8 /1020nedudeckol NPAakmuke, a makxe onpedesieHue nepcnekmus ux
dasbHelwe20 pazsumus.
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OO0HUM U3 KJIKO4YeBbIX HaNPAsJIeHUll NPUMEHeHUS UCKYCCMBEHHO20 UHMesI/IeKma 8 Jo2oneduu s8-
J19emcs UCNOJIb30BAHUE MEXHOI02ul pacno3HasaHus peyu. CospemeHHble cCucmeMbl ABMOMAmUYeCcKo2o
aHanu3a peyu 0CHOBAHbI HA A20PUMMAX 2/1Y60K020 0bYyYeHUs U CNOCOOHbI pacNO3HABAMb GoHemuYe-
CKUe, akycmuy4eckue U UHMOHAUUOHHbIe XapaKkmepucmuKku pe4u.

TexHo02uU aBMOMAmMUYecko2o pacnNO3HABAHUS peyu NO3BOJIAOM AHAIU3UPOBAMb NPOU3HOUIEe-
Hue omaoesibHbIX 38YKOB, MemMn peyu, UHMOHAUU U PUMMUYECKYo CMPYKMYypPY BbICKA3bIBAHUS. Ha oc-
HoBe NOJY4eHHbIX OaHHbIX CUCMEMA MOXem BbISB/ISMb OMKIOHEHUS OM HOPMAMUBHO20 NPOU3HOWIE-
HUSA U uKcUupoBames MUNUYHbIE peyesble oWUbKU. Mcnosib3o8aHue makux mexHoao2ul umeem 60/1b-
wioe 3HavyeHue npu OUAz2HOCMUKe pa3u4HbIX BUOOB pedeBbIX HapyuleHud, BKI4as ouciaauro, dusapm-
PUK, 3AUKAHUE U 3A0epiKy peyeso20 pazsumus. ABMomMamu3upoBaHHbIU aHaau3 pequ no3sossem no-
Jly4umb 06beKMUBHbIE KOIUYECMBEeHHbIe NOKA3aMesIU, KOMOopble Mo2ym UCNO/Ib30BAMbCS /1020N€00M
NpuU NOCMAHoBKe 0uaeHo3a U NJIaHUPOBAHUU KOPPEeKyUOHHoU pabomeai.

O0Holl u3 Haubosiee nepcnekmMuBHbIX 0baacmell NPUMeHeHUS UCKYCCMBEHHO20 UHMesI/IeKma 8-
JI9emcs asmomMamu3ayusi OuUa2HOCMUKU peqesbix HapyweHud. Cucmembl MauwUHHo20 0By4YeHusr cno-
COb6HbI aHanusuposams 6osbwue obbembl pedesbix OaHHbIX U BbISIBASMb XApAKMepPHble 0CobeHHOCmuU
peyu NAayueHmos.

Hanpumep, HelpoHHbIe cemu mo2ym oby4ambcs Ha base ayouosanucel peyu ¢ pas/iudHbIMU Mmu-
Namu peyesbix HapyweHul U UcnNosib308amMb NOJYYeHHbIe MoOesu 0/1 ABMOMAMUYECKO20 BbIsSIB/IeHUS
CXOOHbIX NAMMEPHOB B PeyU HOBbIX NOJIb308amered.

Takue cucmembl Mo2ym UCNOJIb30BAMbCA KAK BCNOMO2AMEJIbHbIU UHCMPYMEHM 0J18 /1020Ne008,
No380/190U4UL YCKOPUMb NPOYECC OUA2HOCMUKU U NOBLICUMb €20 06beKmMUBHOCMb. Kpome mo2o, asmo-
Mamu3UpPOBAHHbIE CUCMEMbI OUAZHOCMUKU MO2YM NPUMEHSIMbCS B YC0BUSX MACCOBO20 CKPUHUH2A pe-
yeB020 passumus demedl.

OO0HUM U3 K/THOYEBbIX NPeUMYULeCMB UCNO/Ib30BAHUS UCKYCCMBEHHO20 UHMe/ieKkma s8/semcs
BO3MOXHOCMb NEPCOHAU3AUUU 06pa308amesbHo20 U KOPPEKUUOHHO20 NpoUeccd. VMIHmesiekmyass-
Hble obydaroujue cucmembl CNOCObHbI adanmuposamb codepxcarue 3aHamudl 8 3aB8UCUMOCMU OM UHOU-
BUOYAsIbHbIX 0CObeHHocmed nayueHma.

Ha ocHoBe aHaau3a peyesbix oWUbOOK CUCMeMa MoXem asmomMamuyecku Noobupams ynpax cHe-
HUSI, HANPABJIeHHbIe Ha KOPPEKUYUIO KOHKPemMHbIX HapyweHud. Hanpumep, ecauy peberka Habsirodaromcs
MpYOHOCMU B8 NPOU3HOWEHUU onpedesieHHbIX pOHeM, NPO2PAMMA MOXem NPedsIOX UMb CEPUHD YNPAX(-
Herull, HanpasieHHbIX Ha passumue apmuKyISUUOHHbIX HABbIKOB.

VIcno/sib30BaHue uepoBbIX 3/IeMeHMOoB U UHMEPAKMUBHbIX 3a0aHUl NO3B0/15em NOBbLICUMb MOMU-
Bayuro demel K 3aHSMUSM U cOesiamb NPOUECC KoppeKyuu pedu bosiee 3pppekmuBHbIM.

ElWe 00HUM BAX(HbIM HanpasaeHuem npuMeHeHUs UCKYCCMBEeHHOo20 UHMesIIeKMA AB/ISemcs Mo-
HUMOPUHe Npo2pecca nayueHmos. Ljugpossie niameopmbl NO3BOASHOM ABMOMAMUYECKU BUKCUPO-
BaAmMb pe3yibmamel 3aHSmMul U popMUpPOBAMb AHAIUMUYecKue omyemsal.

Takue cucmemb! Mo2ym OMCIXUBAMb YACMOMY peyeBbiX oWUbOK, MOYHOCMb NPOU3HOWEHUS
3BYKOB, memn pequ u opyaue napamempsil. [10/1y4eHHbIe 0aHHbIe N03B0JISHOM 71020Nedy 06beKMUBHO oue-
HUBAMb 3¢ekmuBHOCMb NPOBOOUMOU KOPPEeKUUOHHOU pabomsbi U CBOEBPEeMEHHO KOpPeKmuUpoBamb
npozpammy 3aHsmud.

Hecmompsi Ha 3Ha4umesibHble NpeumMywsecmad, UCN0/Ib30BaHUe UCKYCCMBEHHO20 UHMEIeKMA B
J1020neduu umeem onpeodesieHHbIe 02paHUYEHUS. PedeBble HapyuwleHuUs 4acmo UMM C/I0MCHYH NPUPOOY
u Mo2ym bbimb CBA3AHbI C NCUXOJI02UHECKUMU, HEeBPOJI02UYECKUMU U COYUATbHBIMU aKmopamu.

Kpome moeo, Bax)cHyro poJib 8 71020nedudeckol pabome uepaem 3MOoyUOHAIbHoe B3aumodelicmBue
Mex0y cneyuasucmom U NAayueHmomM. ¥VIcnosib308aHue 4u@dpoBbIX MexHoI02ull He MOoXem NOJIHOCMbHO
3aMeHUMb NPOpECccuUoHaIbHYH NOOOEPHKY U Nedazo2udeckoe ConpoBoX0eHuUe.

Takx e Heobxo0uMO yHUMbIBAMb BONPOChI KOHPUOCHUUAIbHOCMU U 3aWUMbI NEPCOHA/IbHbIX OaH-
HbIX, NOCKOJIbKY CUCMEeMbI UCKYCCMBEHHO20 UHMesiekma pabomarom ¢ ayouo3anucamu u opyzol Yys-
cmsumesibHol uHgopmayued.

Takum 06pasom, mexHos102uU UCKYCCMBEHHO20 UHMEIEKMA OMKPbIBAKOM HOBbIE BO3MOXCHOCMU
0/18 pazBumus cospemeHHoU 1020neduu. MIcnosib308aHuUe CUCMemM aBmoMamu4yecko2o aHaau3d peyu, UH-
mesiiekmyasibHbIX 06y4arouUX NAame@opm U YudpoBkIx UHCMPYMEHMOoB MOHUMOPUHead NO3B0/19€m No-
BbICUMb 3(ppekmuBHOCMb OUAZHOCMUKU U KOpPeKuyuu peyesbix HapyweHud.

B mo Xce Bpemsi UCKYCCMBEeHHbIU UHmesiekm ciedyem paccmMampusams KAk BCNOMO2AMesibHbIU
UHCMPYMeHm, pacluupsrouull NpogdeccuoHasbHble BOIMOXHOCMU s1020neda. JasibHelwue ucciedosa-
Hus 8 0aHHOU obacmu 00/ HbI bbiMmb HANPABJIEHbI HA COBEPUIeHCMBOBAHUE A/I20PUMMOB aHA/Iu3a
peyu u paspabomky cneyuasu3upoBaHHbIX NPO2PAMM 0J18 J1020Ne0uYeckold NPAKMUKU.
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THE ROLE OF VIRTUAL EXCHANGE PROGRAMS IN DEVELOPING STUDENTS’ INTERCULTURAL COMPE-
TENCE

Khaojanazarova Nazira Omonjanovna
Namangan State Institute of Foreign Languages
Senior Lecturer, Faculty of Philology

Abstract

In the context of globalization, intercultural competence has become an essential skill for univer-
sity students, particularly in countries such as Uzbekistan that are actively integrating into the interna-
tional educational space. Virtual exchange programs, which connect learners from different countries
through digital communication technologies, offer new opportunities for intercultural learning without
physical mobility—an important factor for many students who have limited access to study abroad pro-
grams. This article examines the role of virtual exchange initiatives in developing students’ intercultural
competence at higher education institutions, with special reference to the experience of the Namangan
State Institute of Foreign Languages. The study focuses on the development of communication skills,
cultural awareness, and attitudes toward diversity through online collaboration with international peers.
It also discusses the pedagogical benefits, existing challenges in the Uzbek educational context, and the
practical implications of integrating virtual exchange into university curricula to prepare students for
participation in a globalized world.

AHHOMauyus

B ycnosusx 2106a1u3auyuu MexKy/IbmypHAas KoMnemeHmHOCMb CMAasid 00HUM U3 K/THOYeBbIX HaBbl-
Kos 018 cmy0eHmoB yHUBepcumemos, 0CobeHHo 8 CMPAHax, MAakux Kak Y3bekucmaw, Komopsie ak-
MUBHO UHMe2pUpYrOMCs 8 Mex0yHapooHoe 0bpazosamesibHoe NPOCMpPaHcmao. [1po2pammel BUPMYasb-
H020 0bMeHa, 0bbeduHsWUe 06y4aroWUXCa U3 PA3HbIX CMPAH C NOMOWLbIO UUPPOBLIX KOMMYHUKAUUOH-
HbIX MexHo/102ull, OMKPbIBAOM HOBbIE BO3MOXCHOCMU 018 MeXKY/IbMYypHO20 0by4eHus b6e3 puuyeckol
MObUSIbHOCMU, YMO 0COOEHHO BAXCHO 0J15 CMYOeHMOB, UMeHULUX 02pAHUYeHHbIT d0CMYN K NPO2PAMMAm
oby4yeHus 3a pybexcom. B 0aHHoU cmambe paccMmampusaemcs poJib UHULUAMUB BUPMYAIbHO20 0bMeHa
B PA3BUMUU MEXCKyIbmypHOU KoMNemeHmMHOCMU CMYyO0eHMOB BbICUIUX y4ebHbIx 3asedeHull Ha npumepe
onbIMa HamMaHeaHcko2o 20cy0apcmBeHH020 UHCMUMYMA UHOCMPAHHbIX S3bIKoB. OCHOBHOE BHUMAHUE
yoesigemcs pazsumuKo KOMMYHUKAMUBHbIX HABbIKOB, KyJ/1bmypHOU 0CBEOOMIEHHOCMU U MOAEPAHMHO20
OMHOWEHUS K KyJIbmypHOMY pasHoobpaszuro 8 npouecce oHAalH-83aumooelicmaus ¢ 3apybexcHbIMU
napm+épamu. Takxe aHau3upyromcs nedazoeudeckue NpeumMyLecmad, Cyuecmayroujue mpyoHoCcmu 8
yenosusx y3bekckol cucmembl 06pa3oBaHus U NPaKmMuYeckue acnekmas! UHmeapayul BUpmMyaibHo20 06-
MeHa B y4ebHble NpozpamMmbl By308 0J1 N0020MOBKU CMYOeHMOB K y4acmuro 8 2106aau3uposaHHOM
Mmupe.

Keywords: virtual exchange, intercultural competence, digital learning, cross-cultural communica-
tion, higher education, Uzbekistan, Namangan State Institute of Foreign Languages.

KnroyeBbie ¢/108a: BUPMYAsibHbIU 0OMEH, MEXCKY/IbMYPHAss KOMNemMeHMHOCMb, Yugposoe oby4e-
Hue, MexcKy/sibmypHasi KOMMYHUKAUUs, Bbicuiee 0bpasoBaHue, Y3bekucmar, HamaHeaHckud 2ocydap-
CMBEeHHbIU UHCMUMYM UHOCMPAHHbIX A3bIKOB.

INTRODUCTION

Interconnectedness has increased the need for individuals who can communicate effectively across
cultural boundaries, particularly in countries such as Uzbekistan that are strengthening international co-
operation in education, science, and economic development. Traditional study abroad programs have
long been considered the primary means of developing intercultural competence; however, financial con-
straints, visa issues, and geographical distance often limit participation for many Uzbek students. In this
context, virtual exchange programs offer an accessible and cost-effective alternative by enabling stu-
dents from different cultural backgrounds to collaborate online without leaving their home institutions.
At the Namangan State Institute of Foreign Languages, where preparing globally competent language
professionals is a key priority, such programs can play a crucial role in providing authentic intercultural
interaction with international peers.

Intercultural competence refers to the ability to communicate appropriately and effectively with
people from other cultures. It includes knowledge, skills, attitudes, and behaviors that facilitate mutual
understanding, tolerance, and cooperation. For students in Uzbekistan, developing these competencies
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is especially important as the country expands its participation in global academic and professional net-
works. This article explores how virtual exchange programs contribute to the development of these com-
ponents among university students, with particular attention to the opportunities and challenges faced
in the Uzbek higher education context and at the Namangan State Institute of Foreign Languages.

CONCEPT OF INTERCULTURAL COMPETENCE

Intercultural competence is a multidimensional construct involving cultural knowledge, communi-
cation skills, empathy, tolerance, and adaptability. According to contemporary educational theories, ef-
fective intercultural interaction requires not only linguistic proficiency but also awareness of cultural
norms, values, and perspectives.

Higher education institutions increasingly recognize intercultural competence as a key graduate
attribute. Students must be prepared to work in multicultural environments, participate in global net-
works, and address complex international challenges. Therefore, innovative educational approaches are
required to cultivate these abilities.

VIRTUAL EXCHANGE PROGRAMS

Virtual exchange programs are structured online collaborations between students in different
countries, facilitated by educators. These programs use tools such as video conferencing, discussion fo-
rums, collaborative platforms, and social media to support interaction.

Unlike informal online communication, virtual exchanges are guided by pedagogical objectives and
often integrated into coursework. Activities may include joint projects, cultural discussions, problem-solv-
ing tasks, and peer feedback sessions. Such structured interaction promotes meaningful engagement ra-
ther than superficial contact.

Virtual exchange also democratizes international education by providing opportunities for students
who cannot participate in physical mobility programs. It reduces costs, eliminates travel barriers, and
allows sustained interaction over time.

IMPACT ON COMMUNICATION SKILLS

One of the primary benefits of virtual exchange is the improvement of communication skills. Stu-
dents practice using a foreign language in authentic contexts, negotiate meaning, and adapt their speech
to intercultural situations. Regular interaction increases confidence and reduces anxiety associated with
cross-cultural communication.

Moreover, digital communication requires additional competencies, such as interpreting nonverbal
cues in online environments, managing time zone differences, and using appropriate online etiquette.
These skills are increasingly relevant in global workplaces.

CULTURAL AWARENESS DEVELOPMENT

Virtual exchange programs expose students to diverse perspectives, traditions, and social norms.
Through dialogue and collaboration, participants gain deeper insights into both foreign cultures and their
own cultural assumptions. This reflective process helps reduce stereotypes and ethnocentric attitudes.
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Students often report increased openness, curiosity, and respect for cultural diversity after partic-
ipating in virtual exchanges. By discussing real-life issues and personal experiences, they develop empathy
and intercultural sensitivity.

CHALLENGES AND LIMITATIONS

Despite their advantages, virtual exchange programs also face several challenges. Technical issues,
unequal access to digital resources, and language barriers may hinder effective participation. Differences
in academic calendars, institutional expectations, and teaching methods can complicate coordination.

Additionally, meaningful intercultural learning requires careful facilitation. Without structured
guidance, interactions may remain superficial or reinforce stereotypes. Therefore, instructors play a cru-
cial role in designing tasks, moderating discussions, and supporting reflection.

PEDAGOGICAL IMPLICATIONS

To maximize the effectiveness of virtual exchange, educators should integrate it systematically into
the curriculum. Clear learning objectives, intercultural training, and assessment strategies are essential.
Collaborative tasks should encourage critical thinking, mutual problem-solving, and sustained interac-

tion.
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Teacher preparation is equally important. Educators need digital literacy, intercultural awareness,
and facilitation skills to manage online collaboration effectively. Institutional support and technological
infrastructure also determine program success.

CONCLUSION

Virtual exchange programs represent a powerful tool for developing students’ intercultural com-
petence in the digital age. They provide authentic communication opportunities, enhance cultural aware-
ness, and promote attitudes of openness and tolerance. Although challenges exist, thoughtful pedagog-
ical design and institutional support can ensure meaningful outcomes. As globalization continues to re-
shape education and employment, virtual exchange will likely play an increasingly significant role in pre-
paring students for participation in multicultural societies. In summary, while Al tools such as chatbots
and Metaverse platforms greatly enhance the Korean language learning experience by providing interac-
tive, accessible, and engaging environments, they are not without limitations. These technologies should
be viewed as supplements to, rather than replacements for, authentic human interaction and well-
rounded educational practices.
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Abstract

This study explores the impact of online writing platforms on students’ motivation to write in Eng-
lish. Writing is often considered one of the most difficult skills for EFL learners, frequently associated
with low motivation, lack of confidence, and anxiety. In many traditional classrooms, writing activities
are limited to individual, paper-based tasks, which may reduce students’ engagement. Therefore, this
study investigates whether online writing platforms can enhance students’ motivation and participation.
The research employed a quantitative pre-test/post-test design and involved 22 second-year students
from Abai Kazakh National Pedagogical University. Data were collected using a Likert-scale question-
naire administered before and after a 4 week intervention. During this period, students completed writ-
ing tasks through online platforms such as blogs and Google Docs, focusing on collaboration and feed-
back. The results showed a significant improvement in students’ motivation levels. There was a noticea-
ble decrease in low-motivation students and an increase in highly motivated learners. In addition, stu-
dents demonstrated greater confidence, reduced anxiety, and higher engagement in writing activities.
Overall, the findings suggest that online writing platforms create a more interactive and supportive
learning environment, which positively influences students’ motivation. The study highlights the im-
portance of integrating digital tools into English language teaching to improve writing instruction and
student engagement.

Keywords: online writing platforms, writing motivation, EFL learners, digital learning, collaborative
writing, pre-test post-test, student engagement, English writing skills

Introduction

In modern education, digital technologies play an increasingly important role in language learning,
particularly in the development of writing skills. The rapid growth of information and communication
technologies (ICT) has transformed traditional teaching approaches, making learning more interactive,
flexible, and student-centered [1]. In this context, writing is no longer limited to paper-based tasks but
extends to digital platforms where students can write, edit, and share their work instantly. Online writing
platforms, such as blogs, Google Docs, and discussion forums, have become valuable tools in second lan-
guage education. These platforms allow students to collaborate with peers, receive immediate feedback,
and revise their work more effectively. Writing is considered a social and interactive process, and digital
tools support this by enabling communication beyond the classroom [2]. For example, when students use
Google Docs for collaborative writing, they can comment on each other’s work, suggest improvements,
and co-construct texts in real time. Similarly, blog writing encourages students to express their ideas to
a wider audience, which increases their sense of responsibility and motivation. Research also shows that
the use of online platforms positively affects students’ motivation. Digital writing environments promote
learner autonomy and engagement, as students feel more comfortable expressing their ideas online com-
pared to traditional classroom settings [1, 3]. In addition, the availability of instant feedback and inter-
active features makes writing tasks more enjoyable and less stressful. For instance, students who partic-
ipate in online discussions or maintain personal blogs often demonstrate greater interest in writing and
improved language performance.

Globally, many educational systems akmusHo integrate online tools into language teaching. In
countries with advanced digital infrastructure, such as the United States and European nations, online
writing platforms are widely used to enhance students’ writing skills and motivation. However, in Ka-
zakhstan, although digitalization in education is developing rapidly, the integration of online writing plat-
forms into English language teaching is still at an early stage. Many classrooms continue to rely on tra-
ditional methods, such as writing essays in notebooks, with limited opportunities for interaction, collab-
oration, and feedback [4]. As a result, students in Kazakhstan may experience lower motivation to write
in English due to the lack of engaging and interactive learning environments. This highlights the im-
portance of exploring innovative teaching approaches, such as the use of online writing platforms. There-
fore, this study aims to investigate the impact of online writing platforms on students’ motivation to
write in English, focusing on second-year students at Abai Kazakh National Pedagogical University. In
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spite of the increasing importance of English as an international language, many students continue to
demonstrate low motivation to write in English, which remains one of the most challenging language
skills to master. Writing requires not only knowledge of grammar and vocabulary but also the ability to
organize ideas, think critically, and express thoughts clearly. For this reason, students often experience
difficulties such as lack of confidence, fear of making mistakes, and limited interest in writing tasks. One
of the key factors contributing to this problem is the continued use of traditional writing methods in
many educational contexts. These methods typically involve individual, paper-based tasks such as essays,
grammar exercises, and written assignments that provide little opportunity for interaction, creativity, or
immediate feedback. As a result, students frequently perceive writing as a monotonous and obligatory
activity rather than an engaging and meaningful process of communication. This issue is particularly rel-
evant in the context of Kazakhstan, where, despite ongoing educational reforms and the growing em-
phasis on trilingual education, writing instruction often remains traditional and teacher-centered. Stu-
dents are rarely exposed to modern digital tools that reflect real-life communication practices, such as
online collaboration, peer feedback, and interactive writing environments [5]. Consequently, their moti-
vation to write in English may decrease, which can negatively affect their overall language development
and academic performance.

In response to this problem, it is essential to explore innovative approaches that can enhance stu-
dents’ motivation and engagement in writing. One such approach is the use of online writing platforms,
which provide opportunities for collaborative learning, instant feedback, and authentic communication.
Therefore, the purpose of this study is to investigate the impact of online writing platforms on students’
motivation to write in English. In order to achieve this aim, the study seeks to answer the following re-
search questions: whether online writing platforms increase students’ motivation to write in English, and
whether there is a significant difference between students’ motivation levels before and after the imple-
mentation of these platforms, as measured through pre-test and post-test results. Based on these con-
siderations, the study is guided by the hypothesis that the use of online writing platforms significantly
increases students’ motivation to write in English.

Methods

This study employed a quantitative research method in order to examine the impact of online writ-
ing platforms on students’ motivation to write in English. Specifically, a pre-test/post-test design was
used to measure changes in students’ motivation levels before and after the intervention. This design
allowed for a clear comparison of participants’ motivation and helped to determine the effectiveness of
the implemented approach.

The participants of the study were 22 second-year students from Abai Kazakh National Pedagogi-
cal University. All participants were English language learners with a similar educational background.
They were selected as a convenient sample and participated in the study voluntarily.

Several instruments were used to collect data. First, a motivation questionnaire based on a Likert
scale was administered to assess students’ attitudes toward writing in English. The questionnaire in-
cluded statements related to interest, confidence, and engagement in writing activities. In addition, stu-
dents were given online writing tasks designed to encourage active participation and interaction. Pre-
test and post-test surveys were used to measure changes in motivation over the course of the study.

The research procedure consisted of three main stages. During the pre-test stage, students com-
pleted the initial questionnaire in order to measure their baseline level of motivation toward writing in
English. This provided a starting point for comparison. In the intervention stage, which lasted for 4 weeks,
students were engaged in writing activities using online platforms. These activities included blog writing
and collaborative writing through tools such as Google Docs, where students could share ideas, comment
on each other’s work, and receive feedback. This stage aimed to create a more interactive and engaging
writing environment. Finally, in the post-test stage, the same questionnaire was administered again to
evaluate any changes in students’ motivation. The results of the post-test were then compared with the
pre-test data.

The collected data were analyzed using basic statistical methods. Mean scores and percentages
were calculated to identify overall trends in students’ motivation levels. In addition, a comparison be-
tween pre-test and post-test results was conducted to determine whether there was a significant im-
provement after the use of online writing platforms.

Results

The pre-test was conducted to determine students” initial level of motivation to write in English
before the use of online writing platforms. A Likert-scale questionnaire (1 = strongly disagree, 5 =
strongly agree) consisting of multiple statements was used to assess different aspects of motivation,
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including interest, confidence, anxiety, and engagement. The results showed that the overall level of
motivation among students was relatively low, with several weak areas identified, particularly in confi-
dence and fear of making mistakes.

Table 1. Pre-test Results on Students’ Motivation

Statement Mean Score | Percentage (%) | Interpretation

| enjoy writing in English 2.6 52% Low motivation

| feel confident when writing in English 24 48% Low confidence

Writing in English is interesting for me 2.7 54% Moderate

| like expressing my ideas in written form 2.9 58% Moderate

| feel motivated to complete writing tasks 2.5 50% Low motivation

[ am not afraid of making mistakes when writing | 2.3 46% High anxiety

| write in English outside the classroom 2.1 42% Very low engagement

| prefer writing tasks to other language activities | 2.2 44% Low preference

| find writing tasks easy to complete 2.4 48% Low perceived ability

| actively participate in writing activities 2.5 50% Low engagement

| like receiving feedback on my writing 3.0 60% Moderate (strong point)
| am interested in improving my writing skills 3.2 64% Relatively high (strength)

The findings indicate that students’ motivation to write in English before the intervention was gen-
erally low to moderate, with several clear weaknesses identified. The lowest scores were observed in
writing outside the classroom (2. 1) and preference for writing tasks (2.2), suggesting that students rarely
engage in writing voluntarily and do not perceive it as an enjoyable activity. In addition, students demon-
strated low confidence (2.4) and a high level of anxiety (2.3), particularly related to making mistakes,
which indicates that emotional barriers play a significant role in reducing their motivation. Low scores in
perceived ability (2.4) and participation (2.5) further confirm that students are not fully comfortable with
writing tasks and tend to avoid active involvement.

Despite these challenges, some relatively stronger aspects were also identified. Students showed
a moderate to high interest in improving their writing skills (3.2) and a positive attitude toward receiving
feedback (3.0). These findings suggest that although students initially lack motivation, they still demon-
strate a willingness to develop their writing abilities when appropriate support, guidance, and engaging
learning methods are provided.

Table 2. Post-test Results on Students’ Motivation

Statement Mean Score | Percentage (%) | Interpretation

| enjoy writing in English 3.8 76% High motivation

| feel confident when writing in English 3.6 72% Increased confidence
Writing in English is interesting for me 3.9 78% High interest

| like expressing my ideas in written form 4.0 80% Strong motivation

| feel motivated to complete writing tasks 3.7 74% High motivation

I am not afraid of making mistakes when writing | 3.5 70% Reduced anxiety

| write in English outside the classroom 3.3 66% Increased engagement
| prefer writing tasks to other language activities | 3.4 68% Improved preference
| find writing tasks easy to complete 3.5 70% Improved ability

| actively participate in writing activities 3.8 76% High engagement

| like receiving feedback on my writing 4.2 84% Very strong point

| am interested in improving my writing skills 4.4 88% Highest motivation

The post-test results demonstrate a significant improvement in students’ motivation to write in
English after the use of online writing platforms. All indicators show higher mean scores compared to
the pre-test results, suggesting that the intervention had a positive effect on students’ attitudes and
engagement.

One of the most notable improvements can be seen in students’ enjoyment of writing (from 2.6 to
3.8) and interest in writing (from 2.7 to 3.9), indicating that writing activities became more engaging
and enjoyable. Similarly, students’ confidence increased considerably (from 2.4 to 3.6), while their fear
of making mistakes decreased (from 2.3 to 3.5), showing that online platforms helped create a more
supportive and less stressful learning environment.

In addition, students became more actively involved in writing activities, as reflected in higher
scores for participation (3.8) and writing outside the classroom (3.3). This suggests that online platforms
encouraged autonomous learning and extended writing practice beyond the classroom setting.

The strongest results were observed in students’ interest in improving their writing skills (4.4) and
their positive attitude toward receiving feedback (4.2). These findings highlight the importance of inter-
active features, such as peer feedback and collaboration, which are commonly available in online writing
environments.
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To evaluate the effectiveness of online writing platforms, a comparison was made between the
pre-test and post-test results. The analysis focused on identifying changes in students’ motivation, confi-
dence, engagement, and attitudes toward writing in English.

Comparison of Pre-test and Post-test Results
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Picture 1. Comparison of Pre-test and Post-test Results

The comparative analysis clearly shows a positive shift across all measured indicators, with all
statements demonstrating an increase of more than +1.0 point. This indicates a significant improvement
in students’ motivation and engagement after the intervention. The most notable improvement was ob-
served in students’ participation in writing activities (+1.3), suggesting that online platforms encouraged
more active involvement in the learning process. Similarly, students’ enjoyment, motivation, and interest
in writing increased considerably (+1.2), indicating that writing became a more engaging and meaningful
activity rather than a routine task.

Another important finding is the reduction in writing anxiety. The increase in the statement “I am
not afraid of making mistakes” (+1.2) shows that students became more confident and less fearful, likely
due to the supportive and interactive nature of online platforms. In addition, students began to write
more frequently outside the classroom (+1.2), which reflects increased autonomy and a greater willing-
ness to practice writing independently. This is a key indicator of intrinsic motivation, as students are no
longer limited to classroom requirements but engage in writing voluntarily.

In order to provide a clearer overview of the changes in students’ motivation, the results of the pre-
test and post-test were categorized into three levels: low (1.0-2.5), moderate (2.6-3.5), and high (3.6—
5.0). This categorization allows for a more visual and comprehensive comparison of students’ motivation
before and after the intervention.
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Distribution of Students’ Motivation Levels (Pre-test vs Post-test)
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Picture 2. Distribution of Students’ Motivation Levels (Pre-test vs Post-test)

The results presented in Picture 2 demonstrate a substantial shift in students’ motivation levels
following the use of online writing platforms. In the pre-test, the majority of students (58%) were cate-
gorized as having low motivation, while only a small proportion (8%) demonstrated a high level of moti-
vation, indicating that most students were not actively engaged in writing activities and lacked both
interest and confidence prior to the intervention. However, the post-test results reveal a significant im-
provement in all categories. The percentage of students with low motivation decreased dramatically
from 58% to 10%, suggesting that a large number of students moved out of the lowest motivation level.
At the same time, the proportion of highly motivated students increased sharply from 8% to 54%, show-
ing that more than half of the participants developed a strong interest in writing in English.

Meanwhile, the moderate category remained relatively stable, with a slight increase from 34% to
36%, which suggests that some students demonstrated gradual progress but did not reach the highest
level of motivation. Overall, these findings clearly indicate that the use of online writing platforms had
a strong positive impact on students’ motivation. The noticeable shift from low to high motivation levels
highlights the effectiveness of interactive, technology-based learning environments in enhancing stu-
dents’ engagement and interest in writing.

Discussion

The findings of this study indicate that online writing platforms had a clear positive effect on stu-
dents’ motivation to write in English. The comparison of the pre-test and post-test results showed that
students became more interested in writing, more confident in expressing their ideas, and more willing
to participate in writing activities after the intervention [3, 5]. One of the most important changes was
the sharp decrease in the proportion of students with low motivation and the substantial increase in the
number of students who reached a high level of motivation. This suggests that the online writing envi-
ronment helped transform writing from a stressful and routine classroom task into a more interactive
and meaningful activity. A possible explanation for this improvement is the interactive nature of online
platforms. Tools such as blogs and Google Docs allow students not only to write but also to share, edit,
comment, and collaborate in real time [6]. These features may increase motivation because students feel
that writing has a real audience and a more authentic purpose. In addition, such platforms make the
writing process more dynamic than traditional paper-based tasks. The opportunity to revise texts easily,
exchange ideas with classmates, and observe others’ contributions may have supported greater engage-
ment and a stronger sense of participation. This interpretation is consistent with previous research show-
ing that Google Docs can create a supportive and motivating learning environment through collaboration
and interaction with peers and teachers [7].

Another important explanation is accessibility. Online writing platforms can usually be accessed
outside the classroom, which may help students continue writing practice beyond lesson time. In the
present study, one of the improvements was related to writing outside the classroom, suggesting that
students became more willing to engage in autonomous writing. This matters because motivation often
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grows when learners feel they have more control over when and how they write. Previous research on
blog-based writing has similarly shown that blogging increases students’ motivation, encourages auton-
omy, and supports collaboration [8]. Immediate feedback also appears to be a major factor behind the
positive change in motivation. Traditional writing tasks often involve delayed teacher correction, which
can reduce students’ sense of progress and engagement. By contrast, online platforms allow faster re-
sponses from peers and teachers, making writing more interactive and less isolated. In the present study,
students’ attitudes toward feedback were among the strongest in the post-test results. This supports
earlier findings that peer feedback can improve students’ motivation and confidence in writing [9]. The
results of this study are consistent with previous research on digital writing tools. Studies have shown
that blog-mediated instruction enhances students’ writing motivation compared to traditional methods
[10]. In the current study, improvements were observed not only in interest and enjoyment but also in
confidence, suggesting a broader positive impact. However, the findings should be interpreted with cau-
tion. Some students remained at a moderate level of motivation, indicating that online tools may not be
equally effective for all learners. Factors such as digital skills, language proficiency, and task design can
influence outcomes. Previous studies have also identified challenges such as technical difficulties and
limited peer interaction in some cases [8, 11]. In the context of Kazakhstan, these findings are particularly
relevant. Although digital education is developing, challenges such as limited resources and lack of
teacher training still exist. Research shows that while digital tools can increase engagement, their suc-
cessful implementation requires proper support and methodology [12].

Conclusion

To conclude, the findings of this study provide strong and convincing evidence that online writing
platforms play a significant role in enhancing students’ motivation to write in English. The integration of
digital tools into the educational process has fundamentally transformed the nature of writing instruc-
tion by shifting it from a traditional, teacher-centered model to a more interactive, flexible, and learner-
centered approach. This transformation is particularly important given that writing is often perceived by
students as one of the most challenging and anxiety-inducing language skills. By incorporating online
platforms into the learning environment, writing activities become more meaningful, communicative,
and engaging, allowing students to view writing not merely as an academic obligation but as a valuable
tool for self-expression and interaction. The comparative analysis of pre-test and post-test results clearly
demonstrates a substantial and measurable improvement in students’ motivation levels. Prior to the in-
tervention, the majority of students displayed low motivation, limited confidence, and a considerable
degree of anxiety when engaging in writing tasks. These factors significantly restricted their participation
and reduced their willingness to practice writing independently. However, following the implementation
of online writing activities, a marked shift was observed in students’ attitudes and behaviors. Students
became more confident in expressing their ideas, more actively involved in writing tasks, and more willing
to engage in writing both within and beyond the classroom context. The notable increase in the propor-
tion of highly motivated students, along with the sharp decline in low-motivation learners, provides clear
empirical support for the effectiveness of online writing platforms as a pedagogical tool.

The positive outcomes observed in this study can be attributed to several key features of online
writing environments. Firstly, the interactive nature of digital platforms encourages collaboration and
peer interaction, enabling students to exchange ideas, provide feedback, and engage in joint knowledge
construction. This collaborative dimension not only enhances students’ engagement but also fosters a
sense of belonging and shared responsibility within the learning community. Secondly, the accessibility
and flexibility of online tools allow students to continue their writing practice outside the classroom,
thereby promoting learner autonomy and encouraging continuous language development. This extended
engagement is particularly valuable, as it helps students develop intrinsic motivation and a habit of inde-
pendent learning.

Furthermore, the immediate feedback mechanisms available on online platforms play a crucial role
in improving students’ confidence and reducing anxiety. Unlike traditional writing tasks, where feedback
is often delayed and limited, digital environments provide timely and ongoing responses from both peers
and instructors. This continuous feedback loop allows students to identify and correct their mistakes
more effectively, while also reinforcing their progress. As a result, students become less afraid of making
errors and more willing to experiment with language, which is essential for developing writing profi-
ciency. Additionally, the possibility of revising and editing their work multiple times in a supportive and
low-pressure environment contributes to a more positive emotional experience, further enhancing moti-
vation.
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From a pedagogical perspective, the findings of this study highlight the broader potential of online
writing platforms to improve not only students’ motivation but also the overall quality of writing instruc-
tion. By supporting active learning, fostering collaboration, and encouraging independent practice, these
tools align closely with contemporary educational principles and contribute to more effective and mean-
ingful learning outcomes. In particular, their use can be highly beneficial in contexts such as Kazakhstan,
where traditional teaching methods still play a dominant role and where there is a growing need to in-
tegrate digital technologies into education.
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Abstract

This article examines the use of artificial intelligence technologies in developing students' aca-
demic writing competence in foreign language learning. The relevance of using intelligent digital tools in
higher education is substantiated [1, p. 45]. The potential of artificial intelligence as a means of improv-
ing the quality of academic writing, developing critical thinking, and fostering student independence is
explored [2, p. 72]. The advantages and limitations of using artificial intelligence technologies in the ed-
ucational process are described. The results of the study demonstrate the effectiveness of using intelli-
gent systems in developing students' academic writing skills.

AHHOMauyus

B cmamse paccmMampusaemcss UCNOIb30BAHUE MexHOoA02ul UCKYCCMBEHHO20 UHMEIeKmA B
popmupoBaHuu akademuyeckol NUCbMeHHoU KoMnemeHuuu CmyoeHmoB B npouecce oby4eHus UHo-
CMPaHHOMy A3biKy. O6OCHOBAHA AKMYya/ibHOCMb NPUMEHEHUS] UHMEIeKMYA/IbHbIX Y4UdPOBbLIX UHCMPY-
MeHmos 8 obpasosamesibHol cpede Bbicuiel WwKosbl [1, ¢. 45]. Mccnedyromca B03MOXCHOCMU UCKYC-
CMBEeHHO20 UHMesI/IeKma Kak cpedcmBa NOBbILIEHUS Ka4eCcmBaa akademuyeckoeo NUcCbmd, pa3sumusi
KpPUMUYECK020 MbIULIeHUS U pOPMUPOBAHUS CaMocmosimesibHocmu obydarousuxcs [2, ¢. 72]. Onucael
npeuMywecmsa U 02paHUYeHUss UCNO/Ib30BAHUS MEXHOI02Ul UCKYCCMBEHHO20 UHMesiekma 8 0bpaso-
BamesibHOM npouecce. Pe3yibmamel UCC/Ie00BAHUS 0eMOHCMPUPYOM 3dekmuBHOCMb NPUMEHeHUST
UHMes1IeKmyasibHbIX CUCMeM B pa38UMUU HABbIKOB AKAOeMUYecko2o NUCbMA CmyO0eHmos.

Keywords: artificial intelligence, academic writing, writing competence, digital pedagogy, English
language teaching, higher education, educational technologies.

Krroqesbie c/108a: UCKYCCmBeHHbIU UHMesIIeKm, akaoemu4yeckoe NUCbMO, NUCbMEHHAsi KoMNemeH-
yus, yugposasi nedazoauxka, obyyeHue aHaaulcKomy si3biKy, Bbicuiee 0bpazosaHue, obpazosamesibHole
mexHoJio2uU.

BsedeHue

CoBpemeHHoe Bbicuiee 0bpazosaHue xapakmepusyemcs dKMUuBHbIM BHEOpeHUeM 4u@dpoBbIX mex-
Hosoeull 8 0bpazosamesibHbIU NPOUECC, Ymo 0byciosaeHo 2106aibHOU yugposusayueld obujecmsa u
pazsumuem UHGHOPMAayUoHHbIx mexHosoaul [1, ¢. 38]. Ocoboe mecmo B cucmeme UHHOBAUYUOHHbIX 06pa-
308ameJibHbIX UHCMPYMEHMOB 3aHUMAaem UCKYCCMBEeHHbIU UHMeIeKm, KOmOopbil 0KA3biBaem 3Ha4u-
mesibHOe BJIUSHUe Ha MPAHCGopMayuro Memodos 0by4YeHUs UHOCMPAHHbIM S3bikam [2, ¢. 80].

O0HoU U3 KroYeBbIx 3a0ady 0byyeHus UHOCMPAHHOMY A3bIKY B8 BbiClel WKOose ABASemcs GpopMu-
poBaHUe akademuyeckold NUCbMeHHOU KoMnemeHyuu cmyo0eHmos, BKrYarouiel cnocobHocms co30a-
BAMb HAYYHbIE MEKCMbI, ap2yMeHmMuUpoBAMb NO3UYUO, CO6/100amMb HOPMbI AKAOEMUYeCKo20 OUCKYPCa
U NPUMeEHSIMb A3bIKOBbIE CPeOCMBA B COOMBEMCMBUU C AHPOBbIMU mpebosaHuamu [3, p. 15].

B ycnosusix yugposol obpazosamesibHol cpedbl UCNO/Ib30BAHUE UCKYCCMBEHHO20 UHMEIIeKMA
OMKPbIBACM HOBbIE BO3MOXCHOCMU 0J1F PA3BUMUS NUCbMEHHbIX HaBbIKOB 00YHarOUUXCA. VIHMesiieKmy-
a/IbHble cucmembi 0becneyusarom asmomMamuyecKyro NPOBEPKY MEeKCMOB, 2eHepauUro 3bIKOBbIX MOJe-
ned, aHaau3 owubok u npedocmassieHue obpamHol CB853U, Ymo CnocobcmByem NoBbILUEHU 3pdek-
musHocmu obyqeHus [4, p. 112].
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AKMYaIbHOCMb UCC/Ie008AHUSI onpedesisemcs Heobxo0UMOCMbHO U3yYeHUs BO3MOXCHocmel uc-
KycCmBeHHo20 UHMesiekma 8 popMupoBaHuUL akademuyeckol NUCbMeHHoU KoMnemeHyuu cmyoeHmos,
a Make BbisIBCHUSI Ne0a2o2u4ecKux Yc108ul e2o 3¢dekmuBHO20 UCNO/Tb30BAHUS.

Lenb uccnedosaHuss — onpedesiums 0CO6eHHOCMU U 3pdeKmuUBHOCMb NPUMEHEHUS MexHoa02ull
UCKYCCMBEHHO20 UHMesIIeKma 8 ¢popmMupoBaHuu akademuyeckol nUCbMeHHOU KoMnemeHyuu cmyoeH-
mos.

3adayu uccnedoBaHus:

— paccmMompems meopemuyeckue 0CHOBbI akademuyeckol NUCbMeHHOU KoMnemeHruuu;

— NPOAHAAU3UPOBAMb BO3MOMCHOCMU UCKYCCMBEHHO20 UHMEsIIeKma 8 06y4eHuUU NUCbMY;

— BbIABUMb NPEUMYULECMBA U 02PAHUYeHUS UCNO/Ib30BAHUS UCKYCCMBEHHO20 UHMEIeKMA;

— onpedesiumb Nedazo2u4eckue yci08us 3ppekmuBHO20 NPUMEHEHUS MexHOo102ull UCKYCCMBEeH-
HO20 UHMesI/Iekma.

Teopemuy4ecKue 0CHOBb! UCC/Ie00BAHUS

AKademMuyeckas NUCbMeHHas KoMnemeHuuss paccMampuBaemcsl Kak KoMnekc 3HaHud, ymerud u
HABbIKOB, 0becne4usarouux co30aHue Hay4yHbIXx MeKCmos 8 COOMBEMCMBUU C HOPMAaMuU akademude-
cKo2o ouckypca [3, p. 27]. OHa BKI04aem B1adeHue 1eKCUKo-2paMmMamuyeckumu cpedcmsamu, o2ude-
cKol opeaHusayuell mekcma, apaymeHmauuel u cobsirooeHuem HopM akaoemuyeckold SmuKu.

B cospemeHHoU nedazoauke 6osbuoe BHUMAaHUe yoesnsemcs UugposbiM MexHOI02UsSIM 0bYYeHus,
cnocobcmasyrouwumM uHOUBUOYaaU3auuu obpasosamesibHo20 npouecca [1, ¢. 52]. MickyccmBeHHbIl uH-
mesinekm npedcmassisem coboll COBOKYNHOCMb MexHoa02ul, CNOCObHbIX UMUMUPOBAMb KO2HUMUB-
Hble pYyHKUUU Yes108eKa, BK/IHYAs aHaau3 uHgopmayuu, 06pabomky 0aHHbIX U 2eHepayuro mekcma [2, c.
94].

VIcnosib30BaHUe UCKYCCMBEHHO20 UHMesIIeKma B 06y4YeHuU UHOCMPAHHbIM A3bIKAM CNOCO6-
cmBsyem pazsumuUKo ABMOHOMHOCMU 06YYArOU4UXCS, NOBLILICHUK MOMUBAUUU U pOPMUPOBAHUKD HABbI-
Kos camoobyyeHus [4, p. 125].

Memodosiozus uccnedosarus

B x00e ucc/1edoBaHusi UCNO/Ib30BAIUCL MemMOoObl aHau3a Hay4yHol umepamypsl, HabstodeHus,
neodazoeu4ecko2o 3KCnepumMeHma U CpasHUMesIbHO20 aHau3a pesysibmamos obyqeHus. B skcnepu-
MeHme NPUHS/IU y4acmue CmyoeHmMbl BbICUIe20 y4ebH020 3aBe0eHUSs, U3yyaroujue aHeIutckud s3bik.

Oby4qarouuecs BbINOHAIU NUCbMEHHble 3a0aHUsi C UCNOJIb30BAHUEM UHCMPYMEHMOB UCKYC-
CMBEHHO20 UHMesIIeKma u 6e3 ux npumereHus. OUeHUBAIUCL YPOBEHb ap2yMeHmauuu, 102U4HOCMb
meKcma, 2paMMamuyYyeckasi NpasuIbHOCMb U CMPYKMYPa NUCbMeHHbIX pabom.

Pe3ysibmamai ucc1e008aHus

Pe3ysiemamal UCCIe00BaHUA NOKA3A/IU, YMO UCNOIb30BAHUE MEXHOM02Ul UCKYCCMBEHHO20 UH-
meJiieKma cnocobcmayem Yiy4uweHUro Ka4ecmaa NUCbMeHHbIX pabom cmydeHmos. bbiio ommedyeHo
CHUM(eHUe KoJlu4ecmBsd 2pammamuyeckux owuboK, NoBbilueHue Js10eudeckol Nnociedo8amesibHOCmu
MeKcMa u yayqueHue cmpyKkmypbl NUCbMeHHbIX pabom, Y4mo co2/1acyemcs C pe3y/ibmamamu CoBpemeH-
HbiIX uccnedosanrud [4, p. 130].

CmyodeHmbI npodemMoHCcmpupoBasu bosiee BbICOKUL ypoBeHbs MOMUBAYUU U 3aUHMEPECOBAHHOCMU
B8 BbINOJIHEHUU NUCbMEHHbIX 3a0aHull. ¥Icnob30B8aHUe UHMeIeKmyasibHbIX CUCMeM NO380/UI0 06y4a-
FOWUMCS NOJYHYamMb ONEepamuBHYH 06PamHYH CBS3b U KOPPEKMUPOBAMb OWUOKU.

ObcycoeHue

Hecmompsi Ha NosioxcumesibHbIe pesysibmamal, UCNOJIb30BAHUE UCKYCCMBEHHO20 UHMes/Iekma
umeem pso oepaHuderull. Cyuiecmayem puck CHUMEHUS CaMOCMOSMeIbHOCMU CMyo0eHmoBs U popmu-
POBAHUS 3ABUCUMOCMU OM UUPPOBLIX UHCMPYMEHMOB. Kpome mo2o, BO3HUKAOM BONPOCkK! akademuye-
CKoU YeCMHOCMU U 3MUYeCcKo20 UCNOJIb30BAHUSI MexHos102udl.

SppexkmusHoe npumeHeHuUe UCKYCCMBEHHO020 UHMesIiekma mpebyem nedazo2u4yecko2o conpo-
BOXCOeHUS U pazpabomku Memoouyeckux pekomeHoayult No e20 UCNO/Ib30BAHU B 06pA308aMesbHOM
npouecce.

3aknodeHue

Takum 0b6pazom, UCNoJIb308aHUE UCKYCCMBEHHO20 UHMEsIIeKMA B8 pOpMUPOBAHUU aKkademuyeckol
NUCbMeHHOU KoMnemeHyuu cmyo0eHmoB ABJISemcs NepCnekmuBHbIM HanpasaeHUem pa3sumusi cospe-
MeHHoU nedazo2uku. [pumeHeHue UHMesIeKmyasbHbIX MexHo102ull CNOCObCMBYem NOBbILLEHU Kade-
CMBA NUCbMEHHbIX HaBbIKOB, PA3BUMUKD KPUMUYECKO20 MbILL/IeHUS U (pOPMUPOBAHUKO CAMOCMOSMElb-
Hocmu obyyarouuxcs [2, ¢. 101].
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Jlns 3¢ppekmuBHO20 UCNO/IL30BAHUS UCKYCCMBEHHO20 UHMeEIIeKMa Heobxooumo paspabomams
nedazozuyeckue cmpameauu, obecnequsaroujue 6anaHc Mexoy NpUMeHeHUeM UudpoBbIX MmexHo102ul U
pazsumuem camocmosimesibHoOCMu CMyoeHmOos.
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Abstract

This article examines the metaphorical mode of perception and cognition as a universal mechanism
of human thought, focusing on its role in shaping the mythological worldview. Metaphor is analyzed not
merely as a stylistic device but as a fundamental cognitive principle that structures, conceptualizes, and
interprets reality. The study aims to identify the cognitive and cultural-anthropological prerequisites of
metaphorization and to explore the genetic connection between metaphor and myth. Myth is considered
the earliest syncretic form of human consciousness, providing provisional frameworks for understanding
the world under conditions of limited rational knowledge. Through anthropomorphism, animism, magi-
cal representations, and the principle of participation, myth transforms chaotic experience into an or-
dered cosmos. Early mythological models establish systematic correspondences between human, natu-
ral, and cosmic elements, exemplified by macrocosm-microcosm analogies and anthropocentric projec-
tions. These mechanisms create metaphorical mappings that underpin conceptualization and guide hu-
man cognition. The research employs an interdisciplinary framework, with the cognitive-discursive ap-
proach as the primary perspective. Complementary methods include theoretical analysis and synthesis
of scholarly literature, comparative-analytical and interpretative techniques, and conceptual analysis
aimed at identifying basic cognitive models. This methodology allows metaphor to be understood as a
cognitive tool that precedes and supports logical-discursive thinking. The study concludes that metapho-
rization is a universal and primordial feature of human cognition. In mythological consciousness, meta-
phor functions as a mode of perception in which objects, events, and phenomena are experienced as
interconnected and meaningful. The emergence of metaphor in language reflects both phylogenetic and
ontogenetic development, marking the transition to more complex forms of linguistic and conceptual
thought. Thus, metaphor is not only a linguistic phenomenon but also a foundational mechanism for
structuring human experience and worldview.

Keywords: metaphor, myth, mythological worldview, cognitive linguistics, anthropomorphism, syn-
cretism, conceptualization, metaphorization.

The metaphorical mode of perceiving and understanding the world is universal in nature. Since
metaphor constitutes a fundamental cognitive mechanism of human thought, it acquires particular sig-
nificance in addressing key issues within cognitive linguistics.

The aim of this study is to identify the cognitive and cultural-anthropological prerequisites of the
metaphorization of the mythological worldview, as well as to determine the role of metaphor as a uni-
versal mechanism for the formation and structuring of human thought. The relevance of this research is
is determined by the growing interest in contemporary cognitive linguistics and philosophy of language
in the problem of the relationship between thought, language, and the perception of reality. Within the
anthropocentric scientific paradigm, the study of metaphor gains special importance not only as a stylis-
tic device but also as a fundamental cognitive mechanism that ensures the conceptualization and inter-
pretation of the surrounding world.

Despite the considerable body of research devoted to metaphor, the questions concerning its ge-
netic connection with mythological thinking and the prerequisites for the metaphorization of the myth-
ological worldview remain insufficiently explored, which necessitates further investigation.

The study employs a integrated methodological framework determined by its interdisciplinary na-
ture. The primary approach is the cognitive-discursive approach, which allows metaphor to be considered
as a mechanism of knowledge conceptualization. The research also applies methods of theoretical anal-
ysis and synthesis of scholarly literature, the comparative-analytical method, the interpretative method,
and elements of conceptual analysis aimed at identifying basic cognitive models and metaphorical map-

pings.
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Turning to the origins of the phenomenon, one inevitably arrives at the idea of a genetic connection
between metaphor and myth. As noted by Ernst Cassirer: “The origin of metaphor is sought either in the
creation of language or in mythological imagination; sometimes the word itself, due to its inherent met-
aphorical nature, is believed to generate and continuously nourish myth, while in other cases metaphor-
icality is seen merely as a legacy that language has received from myth and, as it were, lends back to it”
(Cassirer, 1990: 33-34).

Myth represents the earliest syncretic form of human spiritual culture. It constitutes humanity’s
first attempts to define its place in the world. Endowed with reason and imagination, human beings pos-
sess not only a sense of identity but also a need for intellectual orientation in their environment. Empha-
sizing the subjective-objective nature of the human worldview, Erich Fromm wrote that a person encoun-
ters many puzzling phenomena and, possessing reason, must assign them meaning and integrate them
into a comprehensible context. As reason develops, the system of orientation becomes more adequate,
and the individual’s worldview depends on both reason and knowledge. The need for orientation is inher-
ent to human nature, and the system of orientation constitutes one’s worldview. A lack of knowledge
compels reliance on imagination, which temporarily substitutes for logical-discursive thinking. Intuition
and creative imagination fill in missing links, organizing facts into a system that functions as provisional
“scaffolding” until real connections are established through thought and experience. Myth serves pre-
cisely as such scaffolding for primitive consciousness. The term “primitive” here does not imply “pre-logi-
cal” or “illogical”; rather, it corresponds to Lévy-Bruhl’s notion of the “prelogical.” Primitive thinking dif-
fers from modern thinking not by the absence of logic, but by its distinct orientation. For such conscious-
ness, there is only one reality, inherently mystical in nature. As Lévy-Bruhl observed, what modern indi-
viduals perceive as separate realms—physical and spiritual - constitute a unified reality in primitive
thought. The essence of myth lies in its nature as fiction accepted as truth. For the primitive human, myth
is neither poetic creation nor scientific construct, but an intensely real and concrete form of experience.
As Aleksei Losev emphasized, myth represents the highest degree of concrete and lived reality within
mythological consciousness.

Under conditions of limited rational knowledge, humans replaced empirical understanding with
imagined constructs. Animistic, fetishistic, magical, and totemistic beliefs largely structured the mytho-
logical worldview. The function of myth is to transform chaos into an ordered cosmos. It provides not
only a model of the universe but also a model of human behavior within it. Thus, myth can be understood
as an adaptive mechanism that serves not so much to explain objective causal relationships as to system-
atize subjective impressions of reality and human existence within it. While science operates with ab-
stract concepts and logical reasoning, myth relies on vivid imagery and sensory associations.

A key feature of primitive culture is syncretism. This syncretic worldview is grounded in analogical
thinking. Humans did not distinguish themselves from nature but perceived themselves as part of it. In
the mythological worldview, there are no clear boundaries between subject and object, emotion and cog-
nition, or reality and the supernatural. Instead, these domains are organically intertwined. Anthropomor-
phism plays a central role: the cosmos and nature are humanized, and objects are personified through
metaphorical associations. In their attempt to understand the world and their place within it, humans
inevitably drew parallels between themselves and natural phenomena. Having identified similarities,
they transferred additional qualities onto observed objects. For instance, early myths often describe the
origin of the cosmos by analogy with biological birth. Myths of the “First Man” (such as Purusha, Ymir,
and Adam) establish a connection between the macrocosm and the microcosm. These narratives describe
either the emergence of the universe from parts of the primordial human body or, conversely, the crea-
tion of the human from elements of the cosmos. Such myths reveal structured systems of correspond-
ences, through which elements of space acquire mythopoetic meaning. In many traditions, these corre-
spondences tend toward formulaic expressions: flesh corresponds to earth, blood to water, bones to
stone, breath to wind, eyes to the sun or fire, and so on. As V. N. Toporov notes, these correlations reflect
an ancient mythopoetic concept of the unity of macrocosm and microcosm and anticipate later philo-
sophical theories of the fundamental elements of the universe.

The mythological worldview also reflects the principle of anthropomorphism, according to which
all things are conceived “in the image and likeness” of the human being. This is grounded in the basic
animistic metaphor: “the world is a human.” Traces of anthropomorphism persist in fossilized metaphors
such as “the sun rises,” “the rain falls,” and “the stream runs.”

Another important prerequisite for the emergence of metaphor is magic, based on the attribution
of natural phenomena to supernatural forces. According to Werner, who studied the evolutionary-psy-
chological origins of metaphor, its emergence is closely connected with motives rooted in magical
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thinking, particularly taboos on words and names. The “law of participation” (Lévy-Bruhl) constitutes
another principle of mythological thinking: similarity implies a form of mystical connection. For primitive
consciousness, representation and reality are inseparable; an image of a being is perceived as its second
self, and influencing the image equates to influencing the being itself. «An analysis of the earliest forms
of human culture - myth and language - leads to the conclusion that the function of “metaphorical think-
ing” (a term used by Cassirer himself) is more fundamental and, in metaphysical terms, takes precedence
over the function of logical-discursive thinking (i.e. over the function of reason). For the formation of
concepts presupposes their fixation in language, but language itself arises on the basis of the original,
metaphysical metaphorical nature of consciousness, which breaks down the original chaos of the ‘mat-
ter’ of sensory experience, identifies independent centres of meaning within this chaos, and concentrates
the light’ of meaning in these centres. It is precisely because of this priority that emerging language, like
myth, is based on the fundamental oppositions of ‘sacred—profane’, ‘(absolutely) valuable-worthless’, ra-
ther than on the oppositions traditional to logical-discursive thinking: ‘true—false’, ‘particular—universal’,
‘meaningful-meaningless’. Only the gradual development of the logical-discursive function of conscious-
ness and its (entirely natural and fruitful) integration into language leads to the transformation of the
latter. Ultimately, the emphasis shifts to the opposite, and in the structure of the languages of modern
European cultures, it is precisely the second function that has clear priority, whilst the first is revealed
only through the creative effort of linguistic (‘secondary’) metaphors» [Evlampiev, 1997: 150-151].

Thus, metaphor is a universal and primordial feature of human cognition. It is as inherent as lan-
guage and thought themselves. In conditions of limited knowledge, metaphor enables thought to take
shape. The metaphorization of the mythological worldview was therefore inevitable. It was conditioned
by syncretism, anthropomorphism, animistic representations, magical thinking, and the principle of par-
ticipation. At the same time, metaphor in its modern sense - as a conscious transfer of meaning from one
domain to another - could not have existed at the stage of myth formation. The awareness of such trans-
fer emerged later. As O. M. Freidenberg argued, for primitive consciousness one object is another; there
is no distinction that would allow for metaphorical transfer in the modern sense. The emergence of met-
aphor, riddles, and proverbs within linguistic consciousness thus signals both phylogenetic and ontoge-
netic maturity. It marks the formation of a new type of linguistic consciousness capable of operating with
metaphor as a cognitive and expressive tool.
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Abstract

The natural intuition of human beings is very complex. The Information Retrieval and understand-
ing of the semantic meaning requires a clear reasoning of the knowledge of discourse.

The research is concerned with explicit representations of the meanings of utterances. By “explicit
representations of meaning” we mean structured variables with a pre-defined interpretation—the kind
of thing that semanticists are concerned with. The word is one of the fundamental units of language. It
is a dialectal unity of form and content. Its content or meaning is not identical to notion, but it may
reflect human notion, but it may reflect human notion and is considered as the form of their existence.
So, the definition of a word is one of the most difficult in linguistics, because the simplest word has many
different aspects. The term semantics is often defined as the study of meaning. It might be more accurate
to define it as the study of the relationship between linguistic form and meaning. This relationship is
clearly rule-governed, just as other aspects of linguistic structure are. When we study semantics, we are
trying to understand this shared system of rules that allows hearers to correctly interpret what speakers
intend to communicate. The study of meaning in human language is often partitioned into two major
divisions, and in this context the term semantics is used to refer to one of these divisions. In this narrower
sense, semantics is concerned with the inherent meaning of words and sentences as linguistic expres-
sions.

Keywords: Semantic meaning, belief states, logical form, structure, approach

For a long time, meaning representations were central to successful efforts aimed at linking lan-
guage to other tasks involving reasoning, perception, and action (a line of work that runs in modern
semantic problems. Structured meaning representations were also central to unsuccessful work on trans-
lation, syntax, etc. This work uses lots of different representation formalisms—proper logical forms, com-
binatory logics, other non-logical structures —but if you squint, they're all basically predicate-argument
structures implementing a model-theoretic semantics, with perhaps a few free parameters in the bodies
of the predicates.

These kinds of approaches seem to be disappearing. Now that everything is end-to-end all the time,
it’s rare to see models with explicit latent variables taking values in hand-designed logical languages.
Utterances come into our models, behaviors come out, and we don’t worry too much about the structure
of the computation that gets performed in the middle. Besides, there are hyponymy, homonymy, poly-
semy, synonymy, antonymy and metonymy are different types of lexical relations. [3,30]

There are still certain kinds of generalization and inductive bias we used to get for free with the
old models that we haven'’t totally figured out how to recreate. The success of hybrid approaches like
structured regularizes and our \work suggests we’ll get there eventually. This is, with some qualifications,
a good thing: in more formal approaches, tight coupling between the machine learning and the repre-
sentation means that there’s always a risk that some new semantic phenomenon shows up in the data
and suddenly your model is useless. Sufficiently generic machinery for learning (non-logical) representa-
tions makes this a little less scary.

But the attitude of the end-to-end world seems to be that since we're no longer doing logical in-
ference, there is no need to think about meaning at all. Suddenly everyone loves to cite Wittgenstein to
argue that we should be evaluating “language understanding” in terms of success on downstream tasks
rather than predicting the right logical forms —which is great! - but underlying this seems to be a philos-
ophy that “meaning is use, so if we can predict use with high accuracy, we've understood everything we
need to about meaning”. In this post | want to motivate the use of explicit representations of belief states
of the form world state utterance as representations of meaning suitable for “unstructured” machine
learning models. These kinds of representations arise naturally in the sorts of decision-making tasks the
community is excited about these days, but they also look a lot like classical representational theories in
linguistics. The synthesis suggests ways of both training and interpreting language processing models.
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Consider the problem of trying to act in a partially observed world where people talk to you in
order to help reduce your uncertainty. How should you choose the best possible action to take? Given a
single utterance as; very happy can be replaced by thrilled, very tasty-delicious, very fast-quick, very
pretty-gorgeous, very calm-tranquil as they can reveal all possible true states of the meanings of words.

Any listener who hopes to succeed in the world needs to do a good job of at least approximately
solving this optimization problem, and in practice the listener will probably need to represent the distri-
bution at least implicitly. In a belief state; for it’s a function that maps from possible worlds to scalar
plausibility judgments— how likely is it that is the true world given that we observed someone saying
about it.

Compare this to the notion of an intension in Montague semantics: “a function from possible
worlds and moments of time to truth values”. Most (model theoretic) semantics programs represent in-
tensions using logical expressions (rather than e.qg., tabular). But a logical form is just one way of express-
ing a function of the right type; at the end of the day, an “explicit representation of meaning” to the
Montagovian tradition is precisely an intension—that is, something that looks like a discretized version.

A belief state is an intension with probabilities. Intentional representations of meaning are useful
not just because they help us solve linguistic problems, but also because they approximate a quantity that
we know helps language users do useful things with the information they've acquired from language.
From the other side, what the POMDP tells us we have to understand the meaning upon hearing an
utterance is approximately the thing linguists have been telling us to compute all along. Or almost the
thing linguists have been telling us about—what would be even better than a black box for answering
the queries would be something with a little structure, maybe some kind of factorized representation
that let us find the MBR action efficiently by making it possible to inspect the set of properties that all
plausible worlds have in common. Perhaps a product of assertions about individuals, their properties, and
their relations, etc. If logical semantics didn’t exist, we would have had to invent it. [5,103]

The semantic “meaning” should be precisely understood as a listener meaning: an accurate belief
state already accounts for Gricean speaker-meaning-type effects (e.g., implicatures) and also further in-
ferences the speaker may not have wanted the listener to draw (e.g. the possibility that is a lie). Our story
here doesn’t care where meaning comes from, so it might be vague via something like RSA with a distinct
notion of sentence meaning embedded inside.

One last adjustment: real-world listeners don’t start with a tabula rasa: every utterance is inter-
preted in the context of an existing belief state p(x)p(x), and we really want to think of the meaning of a
sentence as an update function;

Practical implications All very nice, but we led by noting that explicit denotational meaning repre-
sentations (logical, probabilistic, or otherwise) don’t actually show up in the kinds of models that work
well in practice. So why does any of this matter?

For language understanding systems to work well, they must be choosing something close to the
min Bayes risk action. Hand-wavingly: a suffix of a deep network is a function from input representations
to output actions via a fixed circuit; if this suffix can pick a good action for every input representation it’s
implementing something like an MBR decoding algorithm (though perhaps approximate and specialized
to the empirical distribution over representations); whatever representation of language-in-context is
presented to this part of the network must then be sufficient to solve the optimization problem.

This is not a great argument: there may in fact be no clear distinction between the “sentence rep-
resentation” and “optimization” parts of the model. But in practice we do see meaning-like sentence
representations emerge (especially in models where the sentence representation is computed independ-
ent of whatever initial information the listener has about the state of the world. When using specialized
optimization modules within larger networks we can be sure of the distinction. In any case, the
knowledge that some intermediate representation in our model is (or should be) decodable into a distri-
bution over world states gives us two tools: Interpretability: test whether representations are capturing
the right semantics (or identify. Determine whether this corresponds to the real (i.e., human listener’s)
denotation. We got a bunch of mileage out of this technique in our neutralize papers and other students
in the group have been using it recently to analyze pretraining schemes for instruction-following models.
But in some ways it’s even more natural to apply it to the learning of representations of natural language
itself rather than a learned space of messages / abstract actions.

In my view, while dynamic semantics has produced highly informative and unique insights about
language, of great relevance to any program for linguistic semantics, it is still properly Platonic. This is
so for two reasons. The first reason is conceptual in nature, and the less philosophically inclined reader
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is welcome to skip it: most dynamic semantics are still ultimately concerned with truth in a classical
sense.

Conclusion Thinking about POMDP-style solutions to language games results in an account of
meaning that looks suspiciously like model-theoretic semantics. This analogy provides tools for interpret-
ing learned models and suggests auxiliary objectives for improving their accuracy.
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Abstract

Phrasal verbs form one of the most common types of multi-word verbs. They consist of a lexical
verb and a spatial adverb, and since this combination often brings a new meaning different from those
of the verb and the particle, it is usually the hardest part of the English language to be learned by foreign
students. These verbs should not be confused with free combinations of verb plus adverb, where the
meanings of both their components are maintained. In order to avoid this misunderstanding, a series of
characteristics that may help to distinguish phrasal verbs from free syntactic combinations are
presented, but these are exposed below because they change according to whether the phrasal verb is
intransitive or transitive.

It is important to learn phrasal verbs because they mark the difference between average and
advanced speakers of English, whose language sounds more natural. Phrasal verbs have a bad reputation
among students because they are asked to learn long lists containing these verbs without there being
any apparent logical connection between them. In order to that, students need to be conscious of how
English speakers usually talk about abstract things (e.g. intentions, feelings, attitudes), which is by
expressing them as concrete objects (through conceptual metaphor), and then they will be able to apply
these abstract notions to the spatial adverbs in phrasal verbs.

Keywords: phrasal verbs, combination, English, particle, separable, non-separable, transitive,
intransitive

English phrasal verbs consist of a verb paired with a particle that is homophonous with an English
preposition. The verb and its particle are written as separate words in the orthography, and the phrasal
verb shares similarities, such as transitivity and irregularity, with the single-word verb which the ‘verb’
part of the phrasal verb resembles and from which it presumably originates. The particle used in the
phrasal verb is not a preposition, although it resembles one in appearance. Instead, it is semantically
fused to the verb, and the meaning of the verb with its particle may be significantly different from the
verb when it does not have a particle attached to it. The particle may be considered adverbial by some
authors. Prosodically, the phrasal verb construction results in stress being placed on both the verb and
the particle, rather than solely on the verb, specifically in its nonseparated state. However, the English
phrasal verb is not merely the fusing of the root verb and the particle into a single word. While the phrasal
verb can be used in the same manner as a single word English verb, an additional syntactic option exists
for this construction. The particle may be placed after the verb’s object, separate from the verb to which
it is semantically connected. This alternation naturally only occurs in transitive sentences. There are also
some phrasal verbs which do not occur with this construction, and for which this construction is
considered ungrammatical. For the verbs which allow this construction, the alternative word order is
obligatory when the object of the sentence is a pronoun (1 Curzan & Adams, 2006, p. 148). This is
demonstrated in the examples below, where we see that, in examples (1), (2), (5), (6), (9), and (10), the
object consists of a noun phrase with either a noun or a proper noun. In these examples, the alternative
word order, with the particle following the noun phrase, is possible, but it is not the only available
grammatical option. In examples (3) and (7), the noun phrase consists of a pronoun, and the particle
occurs after the pronoun. Examples (4) and (8) show that the ‘standard’ word order, where the particle
occurs after the verb and prior to the noun phrase, is ungrammatical when the noun phrase is a pronoun.
(1) Mark asked out Jane; (2) Mark asked Jane out; (3) Mark asked her out; (4) Mark asked out her; (5)
Jeremy put the lightbulbs in; (6) | put the kettle on; (7) Bring it on!; (8) Bring on it!; (9) Bring on the turkey!;
(10) Bring the turkey on!.

Phrasal verbs have been present for much of the history of the English language, they are easily
traceable back to early Middle English (2 McArthur, 1992, p. 773). There are similar constructions in
other Germanic languages, such as Dutch, but such constructions are less common in other language
families and can therefore be considered typologically unusual. Like the phenomenon of preposition-
stranding, phrasal verbs appear to occur only in the Germanic languages (3 Newmeyer, 2005, p. 113).
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Many phrasal verbs occur within semantic frames which are typically considered idiomatic. While
often, certainly initially, analyzed as additional variations in the meaning of the root verb, the
combination of the verb and the particle can result in a meaning drastically different from that of the
root verb. These are called more idiomatic phrasal verbs “frozen verbs,” relegating them to the realm of
the lexicon. “Compositional” verbs, on the other hand, are seen as a verb plus a particle which adds aspect
to the verb, while retaining the core meaning of the original verb (4 Machonis, 2009, p. 253). For example,
Machonis identifies the aspect added by the particle up as completion, intensity, direction, or a
combination of those three. Machonis argues that because certain phrasal verbs are “frozen” they are
different from “compositional” verbs; however, once a phrasal verb is in usage, its compositionality
changes and the meaning moves, sometimes quite swiftly, towards the metaphoric, rather than the
literal. A compositional verb can eventually become a ‘frozen’ verb, or it can remain productive.
Jackendoff comments on this: “Some combinations of verb + particles are productive, some are semi-
productive, and some are purely idiosyncratic”. However, Jackendoff does not elaborate on whether or
not productivity in a phrasal verb depends on its being what Machonis calls “compositional.” While the
historical development of phrasal verbs is important to understanding the phenomenon, the end result
is, of course, how the phrasal verbs are used at this point in time. Their current usage is better explained
if we address their semantics. Turning to the semantics of the phrasal verbs, this section contains some
description and discussion of the semantics involved in both the verbs and the particles. Many of the root
verbs for phrasal verbs are monosyllabic, and are frequently verbs of motion, affect, giving, being, or
doing (5 Dixon, 1992 McArthur, 1992). One root verb can be used with more than one particle, forming
many phrasal verbs (e.g., get up, get out, get off, get on). While the type of verb root which phrasal verbs
are drawn from is typically limited to a few semantic classes, the phrasal verbs themselves are not nearly
so limited. Dixon writes that “the resulting phrasal verbs are distributed over a wider range of types; some
of them have quite abstract and specialized meanings, for which there is no monomorphemic synonym.

A few examples listed below show that there are a number of common phrasal verbs whose parent
verbs are Germanic in origin. Examples (16), (17), and (18), however, show that parent verbs for phrasal
verbs are not limited to Germanic roots. The etymologies shown come from Pearsall (2002).

(11) bring about, bring along, bring back (Germanic root, Old English bringan)

(12) draw back, draw out (Germanic root, Old English dragan)

(13) break off (Germanic root, Old English brecan)

(14) go out, go up (Germanic root, Old English gan)

(15) take on, take out, take in (Germanic root, Old English tacan, from Old Norse taka)
(16) point out, point to (non-Germanic root, Old French pointer)

(17) carry on (non-Germanic root, Anglo-Norman French and Old North French carier, from Latin
carrus,).

(18) attend to (non-Germanic root, Old French atendre from Latin attendere)

The particles which form phrasal verbs are homophonous with the English class of prepositions
(although not all English prepositions double as particles). Usually the particles are based on prepositions
of location and direction. According to the Corpus of Contemporary American English [COCA], as of
September 2012, the ten most frequently used particles were up, out, back, down, on, in, off, over,
around, and about, with up having occurrences in the corpus, and about having occurrences. The corpus
lists a total of English particles, while Machonis, citing Fraser, states that there are a total of fifteen
particles in English. These drastically different numbers, fifteen versus ninety-seven, occur partly because
Davies does not limit his definition of ‘particle’ to those which only occur with phrasal verbs, and partly
because Fraser was working with a smaller set of data than Davies. In addition to this, phrasal verbs are
currently very productive constructions, particularly in American English, as stated earlier, and there
were simply more phrasal verbs in use in 2008 than there would have been in 1976.

Examples of the use of the ten particles listed above would include hold up, back out, draw back,
put down, carry on, turn in, take off, carry over, go around, and bring about. Some of these include both
so-called idiomatic meanings (they held up the bank) and meanings in keeping with the root verb (she
held up the card).

Phrasal verbs are treated morphologically in much the same way as singleword verbs in English,
with suffixes inflecting the verb for third person singular, past tense, or for progressive or perfective
participles. The ‘verb’ part of the phrasal verb—the first word, which was 18 originally a separate verb—
is the part which receives any inflection. If the original verb was irregular, it follows the same pattern of
inflection as that irreqular verb. For other instances of tense or aspect, the verbs are used in the same
way as other English verbs, with tense and aspect indicated through auxiliary words. In examples (19) to
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(28), the verbs, phrasal and nonphrasal, are marked in bold, so as to highlight the changes in morphology
for the reader.

(19) You try on the shoes.

(20) He tries on the shoes.

(21) Iam trying on the shoes.

(22) He tried on the shoes.

(23) He tries the whiskey.

(24) | will try the whiskey.

(25) | crossed the street.

(26) | crossed out the misspelled word.

(27) While chewing gum, | blew a bubble.

(28) The construction worker blew up the condemned building.

As can be seen in (19), the phrasal verb is zero-marked, which is typical of the second-person
singular simple present in English, but in (20), try on is inflected to ‘tries on’in keeping with the norm for
the third-person singular simple present of to try. In the above examples, the parent verb for the phrasal
verb is the same as the single-word verb; in each set, the verbs share the same inflection. The “verb”
portion of phrasal verbs follows the same morphological patterns as other English verbs; it is
homophonous with the parent verb, but due to the presence of its particle, it no longer has the same
meaning.

While the case for phrasal verb status may at times be murkier with intransitive verbs, this problem
of phrasal verb status is also a question which affects the assignment of transitivity to some phrasal
verbs. Because the particles within the constructions are largely homophonous with the class of English
prepositions, a following noun phrase can potentially be assigned the role of the object of a prepositional
phrase, or the role of the object of the verb. This ambiguity means that some phrasal verbs are of
indeterminate status regarding transitivity.

Intransitive phrasal verbs, despite their orthographic treatment as two separate words, essentially
function as single-word verbs, as shown below, and are therefore of less interest in this study. In examples
(29) to (33), intransitive phrasal verbs are marked in bold to show that the verb can occur followed by
either a prepositional phrase or no complement at all.

(29) | went over to the other side of the street.

(30) She lay down on the couch.

(31) The noise let up.

(32) Don’t wait up!

(33) It’ll work out. The above examples follow the pattern established in the discussion of the
morphology of phrasal verbs: the verb of the \Verb-Particle construction is, like nonphrasal verbs, inflected
for tense, number, person, or aspect. Auxiliary verbs are also used to convey tense and aspect. If the
parent verb was irreqular, the phrasal verb is also irregular. However, these phrasal verbs exhibit the
same syntactic behaviour as single-word verbs:

(34) Don’t wait up!

(35) Don'’t steal!

(36) | went over to Joe’s place.

(37) I walked to Joe’s place.

(38) The noise let up.

(39) The noise abated. The only syntactic difference shown here is the orthographic multi-word
status of the phrasal verbs. Interestingly, intransitive phrasal verbs are quite similar to those phrasal verbs
with multiple particles; there is no ‘movement’ of the particle, and the words are used as a unit,
semantically and syntactically, despite being depicted as separate entities in the orthography. However,
the particle is not so integrated into the verbal unit that it can receive morphological inflections: those
markers appear only on the verb. Those phrasal verbs which are considered transitive non-separable verbs
are significant because they are referred to as transitive (Master, 1996), despite the evidence for
questioning whether or not they are actually transitive. In appearance, transitive non-separable phrasal
verbs could simply be intransitive verbs followed by a prepositional phrase. However, they are often
interpreted as phrasal verbs because the verb and particle are more semantically connected than the
particle and the following noun phrase. For example, in (40), ‘in’ does not refer solely to the location of
‘in the car’ but also to the action of ‘getting in.”In (41), the particle ‘across’ adds an additional semantic
nuance to the verb ‘run.’” In both cases, the verb means something quite different when it does not occur
with the particle.
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(40) He got in the car.
(41) I ran across an old friend at the store.
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FROM THE CORRECTED VERSION OF THE SRT IT FOLLOWS THAT TIME TRAVELS IS NOW AVAILABLE
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Abstract

Time travel, which until very recently was relegated to the genre of science fiction, is likely to soon
become physically possible and technically feasible for people on Earth. And such a possibility is created
by the corrected version of the special theory of relativity (SRT). But the version of SRT studied in all
physics textbooks states that time travel on Earth will never be available to people. Nevertheless, ignor-
ing this statement of the generally recognized SRT, currently millions of airplane passengers, daily trav-
eling in space, also already make their unconscious and unnecessary time travel, which is confirmed by
the translation of their watches to local time after landing the plane And the article explains how to
make such time travel conscious and necessary. And what needs to be done for this.

Keywords: special relativity theory, anti-universe, anti-time, time zones of Earth, time travels

1. Preface

The author published his three “top secret” articles in which the physical reality of imaginary num-
bers was proved, during the existence of the USSR. And after this, the Library of the US Congress con-
tacted the author’s place of work with a request to send an unclassified his publications. And at this time
the author, having learned about the secret resolution? of the Presidium of the USSR Academy of Sciences
1964 prohibiting any criticism of the works of Albert Einstein, not wanting to be repressed, stopped his
research and left the Moscow region for Ukraine. And he resumed his research only after the collapse of
the USSR, as a result of which Ukraine became independent.

Later, already living in Ukraine, the author in 2008-2010. published five articles in English in which
he again proved the physical reality of imaginary numbers. And thus, with his publications, he made the
unsuccessful ORERA experiment in 2011 unnecessary. However, participants in the ORERA experiment
ignored these publications. And the incorrect version of the SRT still continues to be studied in all physics
textbooks. And these textbooks are used in the educational process of universities, even the most pres-
tigious ones.

2. Introduction

The article explains that the special theory of relativity (SRT), studied in all physics textbooks,
rightly recognized as an outstanding scientific achievement due to the principle of relativism proposed in
it, nevertheless, due to the lack of necessary experimental knowledge in the 20th century, turned out to
be largely incorrect®. Therefore, she could not explain the phenomena of dark matter and dark energy,
the problem of baryon asymmetry, denied the existence of tachyons and antimatter, and incorrectly
solved other problems of astrophysics. And due to the inability to explain the relativistic formulas ob-
tained by the creators of this theory in the hyperluminal speed range, an incorrect postulate was intro-
duced into this SRT, called the principle of not exceeding the speed of light, from which incorrect conclu-
sions were drawn about the existence in nature of our only visible universe and about the physical unre-
ality of imaginary numbers. But by denying the physical reality of imaginary numbers, the incorrect SRT
unprovenly denied, although it did not admit it, the existence of radio engineering. But by denying the
physical reality of imaginary numbers, this incorrect SRT denied the existence of radio technology and
computer technology, resonance and bell ringing, tsunamis, piano music, swaying children's swings and
much more. Therefore, due to the complete lack of experimental proof of its truth of this version of SRT,
Albert Einstein for its creation, even despite the fact that he was nominated for the Nobel Prize 66 times,
never received it.

" This is reprint of the article “Antonov A. A. 2026. How to call yourself to yesterday? Norwegian Journal of Development of the International
Science No 172”.

2 which has not yet been canceled

3 For a new theory, this is forgivable. But then it still needs to be corrected.
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This incorrect version of the theory of relativity also denies the possibility of time travel for humans.
But every day, millions of airplane passengers on Earth make such time travel that they don't need. And
this article explains how to make time travel necessary and beneficial for people on Earth.

3. The version of SRT taught in all physics textbooks is incorrect

However, while being brilliant in its concept, the version of SRT taught in all physics textbooks is
nevertheless largely incorrect, since::

« the relativistic formulas obtained in this SRT are incorrect, because it is ignored the fact that
the argument ‘velocity’ in them, in accordance with Newton'’s first law, is the fourth spatial dimension*
[1]-[5];

« the formula for the relativistic mass m(v) in the hyperluminal v > ¢ speed range corresponds to
a physically unstable process that cannot exist in nature;

« being unable to explain the physical meaning of the imaginary values of the quantities m(v), (v),
l(v) in the hyperluminal v > ¢ speed range, the authors of the SRT, in order not to explain their relativistic
formulas in this range, introduced an incorrect postulate into it, called the principle of not exceeding the
speed of light, which is incompatible with the fourth spatial dimension.

« inthe 21st century, despite the fact that the attempt to refute SRT with the OPERA experiment
[6] at the Large Hadron Collider was unsuccessful, it was still experimentally proven that imaginary num-
bers are physically real [7]-[24]. And, therefore, the principle of not exceeding the speed of light in the
generally accepted SRT and this version of SRT itself, which is studied in textbooks, are incorrect [25]-
[57].

In addition, the conclusions drawn from incorrect relativistic formulas using the incorrect principle
of not exceeding the speed of light are also incorrect:

« about the existence in nature of our only visible universe;

« about the physical unreality of imaginary numbers.

4. Proof of the physical reality of imaginary numbers

But by now, numerous [7]-[24] experimental evidence of the physical reality of imaginary numbers
have already been published. All of them are quite simple and can be completed by one radio engineer in
less than one day. They can therefore always be repeated and checked in any other radio engineering
laboratory. In contrast to these simple radio engineering experiments, the unsuccessful OPERA physics
experiment at the Large Hadron Collider was carried out for a total of almost 15 years (2003-2018).

And so that the reader can convince himself of the truth of the mentioned radio enginee-ring ex-
periments, let us consider one of them as an example. The rest are also quite simple experimenta men-
tioned in the list of references.

Fig. 1. Every radio engineering laboratory has devices called frequency response meters, which, by their
very existence, prove the physical reality of imaginary and complex numbers. And thus, they made the
OPERA experiment at the Large Hadron Collider unnecessary.

From the well-known Ohm’s law in the interpretation of Steinmetz [58], the validity of which is
daily confirmed by millions of radio engineers throughout the world through their practical activities, it
follows that in addition to the electrical resistance R of resistors, measured by real numbers, there are
also electrical resistances —j/wC of capacitors and +jwL of inductors, which are measured by imaginary
numbers.

Consequently, if these imaginary numbers —j/wC and +jwl, in accordance with the generally ac-
cepted version of SRT are physically unreal, then the electrical resistance of any electrical LCR-circuit
will always be measured in real numbers and will not depend on frequency. Therefore, when the

4 Not to be confused with the fourth dimension in four-dimensional space-time (Minkowski space).
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frequency w of the applied voltage changes, the amount of current flowing through such an electrical
circuit will not change.

And vice versa, if the imaginary resistances —j/wC and +jwL are physically real, then the electrical
resistance of any electrical LCR-circuit will be measured in complex numbers and when the frequency w
of the applied voltage changes, its resistance will change. Therefore, in accordance with Ohm’s law, the
magnitude of the current flowing through this electrical L CR-circuit will also change.

Consequently, an experiment proving the physical reality of imaginary numbers is extremely simple.
You just need to change the frequency w of the voltage applied to any electrical LCR-circuit and measure
the valueof electric current flowing through it. And all radio engineers know that in this case its value
will change. Thus proving the physical reality of imaginary numbers.

For over half a century, devices called frequency response meters (Fig. 1) have existed and been
mass-produced. They measure the transfer functions of electrical LCR circuits described by complex num-
bers. But only something physically existing can be measured. Therefore, the very existence of frequency
response meters proves the physical reality of imaginary numbers.

However physicists did not do such an experiment, since in fact, as shown below, on the contrary,
they need evidence of the physical unreality of imaginary numbers. Which do not exist in nature.

4. Corrected version of SRT

And since the physical reality of imaginary numbers has just been proven in the most indisputable
way, it remains to fully and correctly explain (which no one has
done over the past hundred years) the relativistic formulas of SRT [59]-[67].

me—M (1)
NS

At =t - (YL (2)

=1y 1-(%) (3)

in which mo is the rest mass of a moving body;

m is the relativistic mass of a moving body;

Ato is the rest time of a moving body;

At s the relativistic time of a moving body;

lo is the rest length of a moving body;

[ is the relativistic length of a moving body.

And it turned out to be elementarily simple. These formulas correspond to the graphs in Fig. 2a,b,c.
And they show that these graphs in the subluminal v < ¢ and hyperluminal v > c ranges of the argument
v have different appearances. Therefore, the same processes cannot occur in these ranges. And in order
for the same processes to occur in these ranges, the graphs of the corrected relativistic formulas should
look the same, as shown in Fig. 2d,e,f. And for this, in formulas (1)-(3), since the speed v in them is the
fourth spatial dimension, the factor ¥ must be untroduced

@)= M, _ m,i‘ (4)
o -0 -y
At(q) = A4 (% ) = a1 (/) (5)

Q) =i [l (% ~0)° =Li* - (%) (6)

where q(v) = |vy/c| is the “floor” function of discrete mathematics from the argument v, /c (its graph

shown in Fig. 3a), which is the fourth spatial dimension;
w=v-qc isthelocal speed in all universes (its graph is shown in Fig. 3b).
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Fig 2. Graphs of functions m(v), At(v), l(v), corresponding to the existing and revised versions of SRT in
the subluminal v < ¢ and hyperluminal v > ¢ ranges

q w

o vavavavavavaall
a b

Fig. 3. Graphs of functions q(v) and w(v), illustrating the meaning of the “floor” function of discrete
mathematics

At that, this function iq in formulas (4)-(6), which determines the essence of each universe, for
integer values of the argument q(v) equal to ... 0,1,2,3,4,5,..., takes the values +1, +i, -1, -i, +1, +i, ... etc.
And the value q(v) = 0° in formulas (4)-(6) for the range of sublight speeds v < ¢ corresponds (since i’ = 1)
to our visible universe, which for definiteness we will call the tardyon universe® (see Fig. 3). The value q(v)
= 1in the hyperluminal speed range  2c¢ >v > c corresponds (since i’ = i) to some other invisible universe,
since it is located beyond the event horizon. For definiteness, we will therefore call it the tachyon uni-
verse’. Then the value q(v) = 2 in the speed range 3¢ > v > 2¢ will correspond (since ¥ =-1) to an invisible
tardion antiverse. The value q(v) = 3, in the speed range 4c > v > 3c will correspond (since P = -i) to an
invisible tachyon antiuniverse. The value q(v) = 4 in the speed range 5c > v > 4c¢ will correspond (since i*
= +1) to another (and therefore also invisible) tardyon universe. The value q(v) = 5 in the speed range 6¢
>v > 5cwill correspond (since i° = +i)) to another tachyon universe. Etc.

°> Those. if we take our visible universe as the origin of coordinates q.
¢ Tardyon universe is a term used by Isaak Asimov in his short story ‘Take a Match’.
7 Tachyon universe is a term used by Isaak Asimov in his short story ‘Take a Match’,
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Fig. 4. Structure of the hidden Multiverse corresponding to the principle of physical reality of complex
numbers

Consequently, in nature there is not only, as stated in the generally accepted version of SRT, our
visible universe corresponding to formulas (1)-(3), but also many other mutually invisible® universes and
antiuniverses corresponding to formulas (4)-(6). And these mutually invisible universes and antiuniverses,
together with our visible universe, form the Multiverse, which we therefore called hidden. Such a hidden
Multiverse, the structure of which is helical, is shown in Fig. 3.

6. The invisible universes and anti-universes of the hidden Multiverse are dark matter and dark
energy

However, in this structure it is still necessary to take into account and explain the phenomena of
dark matter and dark energy, so named because of their incomprehensibility, since not a single chemical
element has been found in them, and also because they do not emit, absorb, reflect or refract electro-
magnetic radiation and, therefore, are invisible. Finally, it is not clear why dark matter and dark energy,
which accounts for more than 95% of all mass-energy contained in nature, are being persistently
searched for at the Large Hadron Collider in the microcosm of our only visible universe. In fact, it is im-
possible to explain it this way.

Therefore, let us assume that dark matter and dark energy are all other mutually invisible universes
and antiuniverses of the hidden Multiverse. Then the phenomena of dark matter and dark energy will be
a gravitational shadow on our visible universe from the remaining mutually invisible universes and

8 Since they are all beyond the event horizon
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antiuniverses included in the hidden Multiverse. That is why these phenomena do not contain, like our
shadow on a sunny day, a single chemical element, and dark matter and dark energy contain more than
95%° of all mass-enerqy contained in nature. This assumption explains all the incomprehensibility of
phenomena simply and clearly. That's why we will use it.

Then, assuming that over the billions of years of its existence, the mass-enerqgy of all universes and
antiuniverses of the hidden Multiverse, due to the presence of a huge number of portals between them
according to the law of communicating vessels, has been largely averaged, it becomes possible, using the
data obtained by the WMAP and Planck spacecraft, to determine the structure of the hidden Multiverse.
And according to data obtained by the WMAP spacecraft [68], the mass-enerqy of our visible universe (in
fact, our hidden Multiverse) consists of 4.6% baryonic matter, 22.4% dark matter and 73.0% dark energy.
And according to more recent data obtained by the Planck spacecraft [69], the mass-enerqgy of our visible
universe (again, actually our hidden Multiverse) consists of 4.9% baryonic matter, 26.8% dark matter and
68.3% dark energy. As you can see, these data differ little from each other, which proves their truth.
Therefore:

« the entire hidden Multiverse, according to experimental data obtained by the WMAP spacecraft,
consists of 100% / 4.6% = 21.8 parallel universes, and according to data obtained by the Planck space-
craft, it consists of 100% / 4.9% = 20.4 parallel universes;

«dark matter, according to experimental data obtained by the WMAP spacecraft, consists of 22.4%
/4.6% = 4.9 parallel universes, and according to data obtained by the Planck spacecraft, it consists of
26.8% /4.9% = 5.5 parallel universes;

«dark energy, according to experimental data obtained by the WMAP spacecraft, consists of 73.0%
/4.6% = 15.9 parallel universes, and according to data obtained by the Planck spacecraft, it consists of
8.3%/4.9% = 13.9 parallel universes;

« and our visible universe, naturally, is only one.

7. Corrected version of SRT (continued)

As can be seen, received by the WMAP and Planck spacecraft experimental data did not confirm
the above conclusions about the structure of the hidden Multiverse, since our visible universe actually has
not two neighboring invisible parallel universes - one tachyon universe and one tachyon antiuniverse - but
five or six’°.

Consequently, there was some error in the previous reasoning. And we, it turns out, were wrong in
assuming that in the hidden Multiverse there is only one additional dimension q. And therefore, when
describing it, they used complex numbers containing only one imaginary unit. And now, in order for six
other parallel universes to coexist with our visible universe in the really existing hidden Multiverse - three
tachyon universes and three tachyon antiuniverses - it is necessary to have three additional dimensions
qg, r, s. At the same time relativistic formulas must be corrected again as follows [70]-[77]

ml il
m(q,r,s) = 0128 (7)
1Y - (@+r+9)F
At(q,r,s) Atolf';;\/l [/ (@+r+s)) (8)
I(qrs)—llq”\/l [V, ~(@+r+9) (9)

where q(v) = |vq/c| Is the “floor” function of discrete mathematics from the argu-
ment v, /c which is one of the orthogonal coordinates q of the fourth spatial dimension v;
r(v) = |v,/c| is the “floor” function of discrete mathematics from the argument v, /c which is another
orthogonal coordinate r of the fourth spatial dimension v;
s(v) = |vg/c]| is the “floor” function of discrete mathematics from the argument vg/c which is another
orthogonal coordinate s of the fourth spatial dimension v;
Vg, Vi, Vs is projections of the velocity vector v onto the orthogonal coordinates q, r, s (see Fig. 4).

The space of such a hidden Multiverse will already be six-dimensional (see Fig. 4). And its structure
will correspond to the quaternions o + w1 + i>w2 + i3ws , i.e. hypercomplex numbers [78] containing
exactly three imaginary units iy, iz, i3, which are related to each other by the relations

9 That is, about 20 times more than in our entire visible universe.
10 According to WMAP data 4.9 universes and Planck data 5.5 universes
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iZ=i2=i2=-1 (10)
iy, = i, = iiQ, = -1 (11)
iyigl, = il = i, =1 (12)

In such a quaternion structure of the hidden Multiverse [79], in contrast to its structure considered
earlier (in Fig. 3), the distribution of material content in each three-dimensional parallel universe will be
determined by a certain function f, .. <(x,y, z), and the coordinates of these universes will be determined
by the values iq, izr, izs. Those. the hidden Multiverse (see Fig. 4) will be described by the formula
faors(%,y,2) +i1q + iyr + izs. This is exactly what Lisa Randall predicted: “Perhaps we live in a three-
dimensional pocket of higher dimensional space”.

I8

Fig. 4. Six-dimensional space of the hidden Multiverse, where g, r, s are the coordinates of invisible par-

allel universes, and x, y, z are the coordinates of the matter content in each parallel universe

From formulas (7)-(9) it follows that such a hidden Multiverse still has a helical structure, and its
mutually invisible universes and antiuniverses (in addition to our visible universe) form dark matter and
dark energy. In this case, it is possible to move into the tardion antiuniverse from the tardion universe
and into the tardion universe from the tardion antiuniverse in various, but not arbitrary, ways, but only
in such a way (see Fig. 5), in which the value of i# will successive-ly take on the values +1, + i1@®+i>®+i3,
-1, - I1-i2®-i3, +1, ... and etc., where @ is the symbol of the logical operation of discrete mathematics
‘exclusive OR’. In this case, different trajectories of movement from one universe (or antiuniverse) to
another can differ only due to the replacement of some tachyon universes from iy, iz, i3 with others and
some tachyon anti-universes from i, i>, i3 with others. Consequently, tachyon universes ii, iz, i3 in the
hidden Multiverse are located parallel to each other. Tachyon antiuniverses ii, iz, i3 are also located
parallel to each other for the same reasons. And therefore, in the hidden Multiverse, when transitioning
from any tardion universe to a tardion anti-universe and then to another tardion universe, parallel uni-
verses and antiverses must alternate in the following sequence - ‘tardion universe’, ‘one of the tachyon
universes’, ‘tardion anti-universe’, ‘one of the tachyon anti-universes’, ‘tardion universe’, ‘one of tachyon
universes’, etc.

One of the easiest to explain such possible quaternion structures of the hidden Multiverse is shown
in Fig. 6. Its difference from the structure shown in Fig. 4 is the presence in it of several different tachyon
universes and antiuniverses located in
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Fig. 6. Structure of the hidden Multiverse corresponding to the principle of physical reality of hyper-
complex numbers
parallel, corresponding to three imagiz-nary units i, iz, i3 Another difference is the presence in such a
structure of the Multiverse of not only bidirectional portals
corresponding to formula (7) and indicated by two-way arrows, but also unidirectional portals corre-
sponding to formulas (8), (9) and indicated by one-way arrows.

In Fig. 6 all these transitions are shown. Moreover, since the data obtained by the WMAP and
Planck spacecraft correspond to the not closed screw structures of our hidden Multiverse, united through
the corresponding portals with other Multiverses, then all together they form the Hyperuniverse.

8. How to see invisible universes and anti-universes?

But in order to believe in the existence of the Multiverse mentioned in the article instead of the
Monoverse mentioned in the textbooks, experimental confirmation of the above is necessary [80]-[97].
Those. it is necessary to prove that in addition to our visible universe, there are other universes and anti-
universes in nature.

And it is possible to do this.

Eventually, the invisible universes and anti-universes in outer space, drifting in their different di-
mensions, touch each other in many places and even slightly immerse themselves in each other, forming
transitions called portals between the touching universes and anti-universes. And since the constellations
in the starry sky in neighboring universes and antiuniverses are always different’’, when moving through
portals, the map of the starry sky in them will change, which will prove the existence of invisible universes
neighboring the Earth. On Earth there are more than two hundred thousand anomalous zones'? [98]-
[101], which are entrances to portals. Moreover, in some of them observatories are already located. For
example, the Main Astronomical Observatory of the Academy of Sciences of Ukraine is 12 km away. from
the center of the capital of Ukraine, Kyiv, in the Goloseevsky forest. Therefore, by comparing maps of the

" [ike all people, everything that is in their apartments
12 Which in itself confidently — more than two hundred thousand times — also confirms the existence of neighboring universes and anti-universes.
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starry sky on a computer in portals (or even in anomalous zones) and outside portals, universes neighbor-
ing the Earth can be discovered. And as a result of astro-geophysical studies of portals, it will be possible
to determine the main parameters of neighboring tachyon universes and antiuniverses. Which will ulti-
mately allow us to determine the structure of our hidden Multiverse.

9. Where are antimatter and anti-time located?

And this structure of the hidden Multiverse allows us to explain another problem that is currently
inexplicable within the framework of all physics textbooks - where antimatter is located [102]-[112]. It
is clear that it cannot be in our visible universe’, since due to its annihilation with matter, our universe
would then cease to exist. But the fact that antimatter exists has been proven experimentally. In 1995, a
sensational result was obtained at CERN - scientists managed to obtain nine antihydrogen atoms, which
lasted for about forty billionths of a second. And just one gram of such antihydrogen would cost 662.5
trillion dollars.

Consequently, this experiment can be considered proof that, in accordance with formulas (7)-(9),
antimatter can exist in nature in the invisible tardyon and tachyon antiuniverses of the hidden Multiverse
and Hyperuniverse. (see Fig. 5). Moreover, in these invisible tardyon and tachyon anti-universes, anti-time
and anti-space also exist.

10. Time travels

And the discovery of anti-time already allows us to assert that due to the choice of one or another
route of travel in space, time travel also becomes possible [113]-[123], since from formulas (8), (9) it
follows that time At in universes and antiuniverses during such travel will always change simultaneously
with the change in distance . But since neither the portals, much less the universes and anti-universes of
the hidden Multiverse, are still unexplored, time travel in space is now inaccessible to us. And that’s why
we’re interested in time travel on Earth now.

However, although official modern science admits the possibility of time travel in some exotic sit-
uations in the special’® and general’ theories of relativity, as well as in quantum physics’® , it still
claims that time travel of people on Earth, neither now nor in the distant future, will never be possible.

Nevertheless, these time travels on Earth are now already carried out by airplane flights. And mil-
lions of people take part in these flights every day, since upon landing at any airport, air passengers al-
ways change their watches to a local time other than at the airport of departure. Thus, they confirm
their time travel. Indeed, due to the rotation of the Earth and the presence of time zones on it, movement
in space on Earth, as in space, is always accompanied by movement in time.

And when explaining this situation, we must take into account the existence in nature of two dif-
ferent types of time that we will use - internal human time, which we have always used until now, and
external time, which, on the contrary, we have never used before. These two times are generated by
different processes that exist independently of each other and have different features. Internal time is
determined by processes occurring in human bodies. One second is one contraction of the human heart.
Therefore, internal time is the biological time of people. External time is determined by processes occur-
ring in the external environment. Namely, by the rotation of the Earth and the existence of time zones.
These features of it are reflected in formula, absent from physics textbooks, derived from the relativistic
SRT formulas (5), (6) and (8), (9)

Ab=Ato /o (13)
in which At is external time in hours;

Ato — 24 hours;

[ — path length in the direction perpendicular to time zones;

lo — the length of a circle that intersects 24 time zones at a given latitude.

These two different times also have different properties. Human biological time cannot flow back-
wards. A person cannot return to his youth or childhood. And external time, when changing the direction
of movement, can change its sign - the plane can fly across time zones both to the west and to the east.
When the speed of movement of the aircraft changes, the value of external time will also change. There-
fore, in the external environment it is possible to move both into the past and into the future. Moreover,
even short-term movements in external time can sometimes be very useful’”. This is known to everyone,

'3 But the textbooks state that there are no other universes in nature besides it. And this, naturally, gives reason to doubt the truth of this version
of SRT.

"4 For example, in the 'twin paradox’

'S For example, in a region of ultra-high gravity near the event horizon of a black hole

'6 For example, as a result of teleportation not of information, but of physical objects

7 For example, by traveling time first to the past and then to the future, it would probably be possible to save President John Fitzgerald Kennedy

after the assassination attempt [124]-[134].
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although it has not yet been used in any way in human activity. But this is a free resource given to us by
nature for solving the problem of people traveling through time, which would even seem easy to use (you
Just need to fly on an airplane).

The only difficulty with this is that such time travel on Earth necessarily involves unnecessary
travel over long distances, which is why they are not used. However, this problem can be solved. Airplane
flights must be carried out in compliance with one mandatory condition. The flight of the aircraft must
be around the world, that is, all the time from takeoff to landing at the same airfield from which the
aircraft took off, it must be carried out in the same direction - to the West or to the East, as a result of
which, ultimately, the movement of the aircraft in space can be ignored.

Table 1. Examples of business jet performance flight performance characteristics that could be used
for time travels

Aircrafts Maximum range | Cruising speed | Hourly rates | Seats

Citation Latitude 5300 km 815 km/h 3500 €/hour | 8

Citation Longitude | 7 400 km 910 km/h 5000 €/hour | 12

Challenger 300 5700 km 850 km/h 4900 €/hour | 8

Challenger 350 5926 km 850 km/h 4000 €/hour | 9

Challenger 600 5500 km 850 km/h 4600 €/hour | 12

Challenger 3500 6297 km 985 km/h 5500 €/hour | 10

Falcon 20 4200 km 987 km/h 3900 €/hour | 8

Falcon 50/50EX 5600 km 850 km/h 4900 €/hour | 8-10

Global 5500 10927 km 900 km/h 8000 €/hour | 16

Gulfstream G150 5200 km 850 km/h 3900 €/hour | 6-8

Gulfstream G200 5000 km 870 km/h 6200 €/hour | 8

Hawker 850 XP 4 800 km 750 km/h 3400 €/hour | 6-8

Hawker 900XP 5400 km 865 km/h 3700 €/hour | 6-8

Hawker 4000 5280 km 890 km/h 5400 €/hour | 10

Learjet 70 3815 km 967 km/h 3 500 €/hour 7

Legacy 450 5370 km 860 km/h 3300 €/hour 8

Praetor 600 7400 km 850 km/h 6 000 €/hour | 12

Table 2. The value of external time at different latitudes

Location of departure and arrival | Geographic coordinates of Size of 24 time zones for a round- Size of one time
airfields the airfield the-world flight zone.
Santiago de Chile 33,45°S. 33422 km 1393 km
Buenos Aires 34,60°S. 33021 km 1375 km
Melbourne 37,82°S. 31339 km 1306 km
New York City 40,72° N. 30456 km 1269 kM
Reykjavik 64,15°N. 17616 km 734 km
Murmansk 69,58°N. 14424 km 601 km
Kirkenes 69,73°N. 14376 km 599 km
Longyearbyen (Spitsbergen, 78,13°N. 8184 km 341 km
Norway)
Alert, (Canada) 82,5° N. 5230 km 218 km

There are many aircraft models suitable for use in time travel. They are called business jets. And
Table 1 shows, as an illustration, the flight performance characteristics of some of these business jets.
And Table 2 lists airfields close enough to the North Pole that can provide the shortest routes for round-
the-world flights.

Therefore, time travels to the present is already physically and technically feasible.

12. Conclusion

From the above it follows that for Albert Einstein in his version of SRT, it turns out that the most
important thing was to prove not physical reality, but, on the contrary, the physical unreality of imaginary
numbers. Because otherwise it became clear to everyone that his theory was frankly incorrect.

But the physical reality of imaginary numbers in radio engineering was factually proven by Charles
Proteus Steinmetz in his proposed interpretation of Ohm’s law back in 1893. That is. before the creation
by Albert Einstein and Jules Henri Poincaré in 1905 of the version of SRT that is now studied in all physics
textbooks. And since then, radio engineers have never had the slightest reason to doubt this, since always
when the frequency of the sinusoidal voltage applied to any electrical LCR-circuit changes, the amount
of current flowing through it changes. This well-known fact, which occurs in the practical activities of
radio engineers literally at every step, is an extremely simple, absolutely understandable and irrefutable
proof of the physical reality of imaginary numbers.
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And Albert Einstein, in his proposed version of SRT, needed to obligatorily object to this'. For this
reason, a postulate’™ was introduced into the SRT, called the principle of not exceeding the speed of light,
from which a conclusion was made about the physical unreality of imaginary numbers ?°, which was not
confirmed by any experiments. And only the Nobel Committee - and this causes the greatest respect for
it - remained faithful to common sense and scientific integrity. Due to the lack of any experimental evi-
dence of the truth of the proposed version of SRT, despite the fact that Albert Einstein was nominated
for the Nobel Prize 66 times, he never received it for this theory.

And in order to preserve the denial of the physical reality of imaginary numbers in SRT, relativistic
physicists had to make great sacrifices. In particular, in order to create the impression that it is impossible
to refute the statement of SRT about the physical unreality of imaginary numbers, at the Large Hadron
Collider (worth ten billion dollars), the OPERA collaboration, which includes more than one hundred of
the most authoritative physics professors, carried out the unsuccessful OPERA experiment for almost 15
years?! (2003-2018), which allegedly had as its goal proving the physical reality of imaginary numbers,
but not managed to do it. And thereby allegedly proving the impossibility of refuting the statement about
the physical unreality of imaginary numbers. In 2011, its sensationally successful completion was even
announced, but six months later in 2012 it was announced that it had been refuted at the same Large
Hadron Collider by the ICARUS experiment.

For this reason, numerous publications were ignored, citing simple and easily understood radio en-
gineering experiments that successfully demonstrated the physical reality of imaginary numbers and ex-
plained that if imaginary numbers were truly, as claimed in the SRT, physically unreal, then all radio en-
gineering devices and computers would not exist, tsunamis, bell ringing, piano music would not exist,
children's swings would not swing after a parent's push, and much more.

Furthermore, because of the assertion of the physical unreality of imaginary numbers and, there-
fore, the existence of our only visible universe in nature, it turned out that antimatter and tachyons had
no place in single visible universe. The corrected version of the SRT, however, explains where they are
located.

It also turned out that due to the statement about the physical unreality of imaginary numbers and
therefore about the existence in nature of our only visible universe, the phenomena of dark matter and
dark energy have not been and will never be explained, since dark matter and dark energy are actually,
according to the corrected version of SRT, mutually invisible universes and antiuniverses of the really
existing hidden Multiverse.

More than two hundred thousand anomalous zones have also been discovered on Earth, which are
entrances to portals to the invisible universes and antiuniverses neighboring our visible universe. And
even this alone already proves their existence. Moreover, these universes and antiuniverses, invisible out-
side the portals, can also be seen by astronomical observations of the starry sky in portals. But these low-
cost astronomical observations, which would allow sensational scientific discoveries of other universes,
are still not carried out due to fears that these invisible neighboring universes and antiuniverses can ac-
tually be seen. And then the version of SRT studied in textbooks will undoubtedly have to be recognized
as incorrect.

In the version of SRT studied in physics textbooks, it was also concluded that time travel is impos-
sible for people. Although in fact, millions of air passengers on Earth already make such time travel every
day, which is confirmed by the translation of their watches to local time after the planes land. But since
such time travel by airline passengers occurs simultaneously with travel on Earth, they are not used. And
the article explains how it is still physically and technically possible to travel through time on airplanes
without ultimately traveling through space.

Less expensive telephone time travel is also possible, which, when needed, can be implemented
quickly and inexpensively. Then telephone conversations with people located in the past or future tense
will become publicly available. However, probably the most promising is the joint use of aviation and
telephone options for time travel: aviation when crossing time zones over the ocean, and telephone when
crossing them over land.

'8 Unable to explain in any other way the incorrect relativistic formulas of SRT in the hyperlight range of speeds

9 As it turned out later, it turned out to be incorrect and refuted by all published experimental evidence of the physical reality of imaginary
numbers.

20 At the beginning of the 20th century, this assumption saved special relativity, as it allowed it to be explained somehow. Otherwise, a theory
that its creators couldn't explain would have been of no use to anyone. Therefore, back then, such an assumption, as a temporary measure, was
acceptable. But now, in the process of knowledge, it's time to move on.

21 Let's remember - one day is more than enough for a radio engineering experiment proving the physical reality of imaginary numbers.
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Abstract

Parent-child relationships play a crucial role in the psychological development of children and ad-
olescents. Modern social changes and psychological stress factors significantly influence family dynamics
and parental attitudes. Inadequate parental positions may lead to emotional instability, low self-esteem,
and difficulties in social adaptation among adolescents.

The purpose of this research is to identify the main factors influencing the formation of inadequate
parental positions and to determine effective methods of their social and psychological correction.

The empirical study involved adolescents aged 14—-16 and their parents. The sample consisted of
100 respondents. The research methods included the Span-Fisher Attachment Scale, the Dembo—Rubin-
stein self-esteem method (modified by A. Parafiyan), the Family Adaptability and Cohesion Evaluation
Scales (FACES-Il), the ADOR questionnaire “Adolescents about Parents,” and the method of scaled self-
assessment of psychophysiological state by O. Kokun.

The results demonstrated a predominance of ambivalent and avoidant attachment styles, indicat-
ing emotional tension in family relationships. Based on the obtained results, a social and psychological
correction program aimed at improving parental competence and developing effective communication
strategies was proposed.

Keywords: parental position, parenting styles, parent-child relationships, family psychology, psy-
chological correction, adolescents

OcHosHa YyacmuHa

Bcmyn. Mpobrema dums4o-6ambKiBCbKUX BIOHOCUH € OOHIEO 3 KITOYOBUX Y Cy4acHit NCUxos1o2idHid
Hayul. Ymosu couiasbHux mpaHcopmauil, eKoOHOMIYHUX 3MiH Ma NiOBUULEHO20 PIBHA NCUXOJ/102{HHO20
cmpecy 3HAYHOK MIPOH0 BNJIUBAKOMb HA CMPYKMYypPY MA Xapakmep CiMeUHUX B3AEMUH. Y pe3ysbmami
Ub020 MOXCYMb PopmyBamucsa HeadekBamHi 6ambKiBCbKI NO3UUi, AKI He2amuBHO BNUBAOMb HA NCU-
X0J102i4HUL PO3BUMOK OUMUHU.

bambKiBCbKA NO3UUiS pO32/150AEMbCA K KOMNJIEKC YCMAHOBOK, eMoUiliHUX peakuiti, nosediHKo-
BUX cmpameeill | UIHHICHUX opieHMauil, AKi BU3HAYArOMb Xapakmep 83aemMo0ii 6ambKiB (3 OUMUHOR.
BoHa ¢opmyembcs nid 8naUBOM 0COOUCMICHUX XapaKMepUuCmMukK 6amsbKiB, iXHb020 XUMMEBO20 00CBI0Y,
CouioKy/IbMypHUX yMoB ma ocobiusocmedl po3B8UMKY OUMUHU.
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Haykosi 00C1i0xHeHHS NOKA3yHomsb, WO CMusib 6aMbKIBCbKOI NOBEOIHKU Bii2pAE BAXIUBY POJib Y
PopMyBaHHI camoouiHKu, emouitiHoi cmabinibHocmi ma couiasibHoi KomnemeHmHocmi dumuHu. OOHier
3 Haubinbw Bidomux Kaacugikauit cmusis BUXOBAHHA € munoJio2is [. baympiHo, sKka 8udiiSe asmopu-
mem~Hud, asmopumapHud, nibepanbHut ma 6adoyxud cmusii BUXOBAHHS.

Y cyvacHux ymosax 6azamo 6ambKiB CmMuKarombsca 3 mpyoHowamu y nobyoosi epekmusHOI
B3aemMo0ii 3 0imbMu. Le Moxce npu3BoouMU 00 HAOMIPHO20 KOHMPOJIH0, eMouitiHOI ducmanuii abo Hedo-
cmamHboi' ysazu 00 nompeb oumuHu. Tomy 00CTIOHEHHA YUHHUKIB (pOPMYBAHHSA HeaoeksamHux 6amsb-
KiBCbKUX NO3UUit ma po3pobJieHHs ehekmuBHUX NPO2PaM ix KOpeKuii € akmyasabHUM 3aB80AHHAM CYyHacHoI
ncuxosoeli.

Memoro 00CNiOHeHHSA € BU3HAYEHHS YUHHUKIB (pOPMYBAHHSA HeadekBamHux 6ambKiBCbKUX NO3UUIU
ma po3pobieHHs W/ISIXIB IX couia/ibHO-NCUXO0/102i4HOI KOpeKuil.

Memodu docioxceHHs

EMNipu4He 00C/1ioxteHHs npoBoousIoca ceped nidnimkis sikom 14—16 pokis ma ixHix bambKis. 3a-
2anbHa subipka cmarosuna 100 ocib: 50 nionimkis i 50 bambKiB.

11 0ocnioxceHHs 6y1u BUKOPUCMAHI MAKi NCUX00idzHOCMUYHI MemoOUKU. MemooUKa BU3HAYEHHST
npus’azaHocmi «llkana CnaHa-®iwepa»; memoouka 0iaeHOCMUKU CAMOOUIHKU [lembo—PybiHwmelH
(modugpikauis A. M. [NapagiaH); onumysanbHUK «llIkana cimelHoi aoanmauii ma 32ypmosaHocmi»
(FACES-III) 1. OncoHa; onumysanbHUK «[lionimku npo 6amskis» (ADOR) E. LLlagepa; memoouka wKaso-
BAHOI CamMoouiHKu ncuxogizionozidyHo2o cmary O. M. KoKyHa.

Obpobka pe3ynbmamis 30ilcHroBanaca 3a 0onomMo2or Memodid ONUCOBOI CMAMUCMUKU mad
aHanizy BioCOMKOBUX NOKA3HUKIB.

Pe3yibmamu 00C/1i0HeHHs

Pe3ysibmamu 00CaI0@eHHS NOKA3d iU, WO ceped pecnoHOeHmIB nepesaXcaroms ambisaneHmHudl
ma yHuKkaroqud cmusii npuB ‘'a3aHocmi. 3okpema, 6esneyHud cmu/ib NpUB ‘I3aHoCmi 6y/10 BUSIBJIEHO JluWe
v 20% y4acHukis 0ocnioxeHHs, moodi sk 30% pecnoHOeHmiB8 NpodemMoHcmpyBaau ambisaseHmHul
cmusib npus’sazaHocmi | we 30% — yHuUKaro4ud.

[lionimku 3 ambisaseHmHUM CmuieM Npus’a3aHoCmi XapakmepusyrombCcs NiOBUUWEHUM piBHEM
MPUBOXCHOCMI, eMOUIUHO 3a/IeXCHICMI0 Ma cMpaxom smpamu 61Uu3bKuUX B3aEMUH. BooHovac nionimku
3 YHUKArHYUM CMUsIeM NpuB ‘a3aHoCmi cXusibHi 00 eMouitHoi duCmaHyii ma mpyoHoWi8 y BUPAMeHHI no-
yymmis.

Ompumari pesysiemamu c8id4amse NPO HASIBHICMb NEBHUX MPYOHOWIB Y POPMYBAHHI 2apMOHIUHUX
oums40-6ambKIiBCbKUX B3AEMUH MaA HEA0CMamHil piseHb emMouiliHoi 83aemModii Mixc bambKamu i dimbmu.

Ha ocHosi pe3ysibmamis 00ciioxeHHs 610 po3pobsieHo Npo2pamy CouianbHO-NCUX0102i4HOI KO-
PeKuil, cnpaMoBsaHy Ha GopmysaHHs adekBamHoi bambKiBCbKOI no3uuii. [lpoepama BKIHOYAE NCUXO-
JI02I9HI  MpeHiHauU, KOHCY/Ibmauji ma npakmuy4Hi 8npasu 018 6ambKis, SIKi CNpUsikomb pO3BUMKY
emMouiliHoi KoMnemeHMHOCMI, GOPMYBAHHIO epeKMUBHUX KOMYHIKAMUBHUX HABUYOK MA NiOBUUEHHHO
ycsidommeHocmi 6ambKiBCbKOI posii.

BucHosku

Pe3ysibmamu 00C/1i0XeHHs NIOMBepOMCYtOMb 3HAYHY POJib 6AMBKIBCLKUX NO3UUIU Y NCUX0/I02iY-
HOMY pO3BUMKY Nio/iMKi8. HeadeksamHi 6ambKiBCbKI NO3UUIi MOXCYMb NpU3BOOUMU 00 BUHUKHEHHS]
emouitiHoi' HecmabisibHOCMI, 3HUMXCEHHS CAMOOUIHKU Ma mpyoHowiB y couiasibHit adanmauii dimed.

Po3pobieHa npo2pama couiasibHo-NCUX0s102i4HOI KopeKuii cnpIMoBaHa Ha niosuLeHHs 6ambKiBChb-
KOI' KOMNemeHMHOCMI, NOKPAWeHHS KOMYHIKauii' y cim’i ma ¢opmMyBaHHa KOHCMPYKMUBHUX Modesell
B3aeMo0ii Mix bambKamu i dimbmul.

lModasnbuwii 00Ci0HeHHSI MOXCYMb 6YMuU CNPSMOBAHI HA OUIHKY epekmuBHOCMI MAakux Npoepam y
PI3HUX COUianbHUX Ma Ky/ibMYypPHUX YMOBAX.
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Abstract

The rapid development of Information and Communication Technologies (ICT) has profoundly
transformed educational systems and research practices across the globe. Digital technologies facilitate
new forms of knowledge production, collaboration, and dissemination. This study examines the role of
ICT in contemporary education and research, focusing on its impact on learning processes, academic
productivity, and global knowledge exchange. Drawing on a qualitative review of relevant scholarly lit-
erature, the research highlights the opportunities and challenges associated with ICT integration. The
findings suggest that ICT enhances access to information, promotes collaborative research, and supports
innovative teaching practices. However, issues such as digital inequality, technological dependence, and
data security continue to present significant challenges for educational institutions.

Keywords: ICT, digital education, research technologies, e-learning, academic innovation

Introduction

The development of digital technologies has reshaped the way knowledge is created, shared, and
consumed in modern society. Information and Communication Technologies (ICT) have become a central
component of educational transformation and academic research infrastructure. Universities, research
centers, and educational institutions increasingly rely on digital systems to facilitate communication,
access to information, and collaborative knowledge production.

According to Manuel Castells, contemporary societies are structured around digital networks that
influence economic, social, and cultural interactions (Castells, 2010). In this networked environment, ICT
plays a crucial role in the circulation of knowledge and the development of global academic communities.

In educational contexts, ICT has significantly expanded opportunities for learning by enabling flex-
ible access to digital resources and online communication platforms. Scholars such as Neil Selwyn em-
phasize that digital technologies reshape educational practices and create new possibilities for interac-
tion between teachers, students, and knowledge systems (Selwyn, 2016). The integration of ICT has
therefore become a fundamental element in the modernization of educational institutions.

This study explores the transformative impact of ICT on education and research, focusing on its
advantages, limitations, and long-term implications for knowledge production.

ICT and the Transformation of Education and Research

Information and Communication Technologies refer to a wide range of digital tools and infrastruc-
tures that enable the creation, storage, transmission, and processing of information. These technologies
include computers, mobile devices, internet platforms, digital databases, and communication networks.

According to UNESCO, ICT plays a critical role in improving access to education and enhancing the
quality of learning by supporting interactive and learner-centered pedagogies (UNESCO, 2018). Digital
platforms enable educators to design flexible learning environments that extend beyond the physical
classroom.

One of the most significant transformations brought about by ICT is the emergence of digital learn-
ing environments. Online learning platforms such as Moodle and Google Classroom allow instructors to
organize course materials, communicate with students, and monitor academic progress in real time.
These technologies have facilitated the development of blended and fully online learning models, making
education more accessible to diverse populations.

Research indicates that digital technologies can enhance student engagement and support active
learning processes. According to Tony Bates, ICT enables interactive pedagogical strategies that encour-
age critical thinking and collaborative learning among students (Bates, 2015). Multimedia resources, dis-
cussion forums, and virtual collaboration tools create dynamic educational environments where learners
participate actively in knowledge construction.
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ICT has also profoundly influenced academic research practices. The availability of digital data-
bases and search engines has revolutionized access to scholarly literature. Platforms such as Google
Scholar and Scopus provide researchers with access to vast collections of academic publications and ci-
tation networks. This digital infrastructure has significantly accelerated literature review processes and
facilitated global scholarly communication.

Furthermore, advanced computational tools have expanded the analytical capacities of research-
ers. Large datasets can now be processed and analyzed using sophisticated software, enabling new forms
of interdisciplinary research. As noted by Ben Shneiderman, data-driven technologies allow scholars to
identify patterns and relationships that were previously difficult to detect using traditional research
methods (Shneiderman, 2020).

Despite these advantages, the integration of ICT into educational and research systems also pre-
sents several challenges. One of the most frequently discussed issues is the digital divide, which refers to
unequal access to technological resources. Students and institutions with limited access to digital infra-
structure may face difficulties in fully benefiting from ICT-based educational opportunities.

Recent studies also emphasize the growing importance of ICT in supporting international research
collaboration and interdisciplinary knowledge production. Digital communication technologies allow
scholars from different geographical regions and institutional contexts to work together more effectively
than ever before. Through online platforms, researchers are able to exchange data, discuss theoretical
approaches, and jointly develop research outputs without the constraints of physical distance. These de-
velopments have significantly accelerated the pace of academic interaction and have strengthened the
global circulation of knowledge.

According to Caroline Haythornthwaite, networked digital environments facilitate new patterns
of scholarly communication that extend beyond traditional academic structures (Haythornthwaite,
2015). In such environments, academic collaboration increasingly takes place through digital communi-
ties, online forums, and virtual research networks. These platforms enable scholars to participate in col-
laborative discussions, share preliminary findings, and receive feedback from international research com-
munities.

Furthermore, ICT has contributed to the emergence of interdisciplinary research practices by ena-
bling scholars from different fields to cooperate more easily. Digital communication tools and shared
research platforms allow researchers to integrate diverse methodological perspectives and theoretical
frameworks. As a result, complex global challenges—such as climate change, digital governance, and
sustainable development—can be addressed through collaborative and multidisciplinary research initia-
tives.

The expansion of digital scholarly networks has therefore transformed the traditional model of
academic knowledge production. Instead of being limited to individual institutions or national research
systems, contemporary scholarship increasingly operates within interconnected global networks. In this
context, ICT functions not only as a technological infrastructure but also as a catalyst for the develop-
ment of collaborative and innovative research cultures.

Another concern relates to data security and privacy. The increasing reliance on digital platforms
raises questions about the protection of personal information and academic data. Educational institu-
tions must therefore develop appropriate policies and technological safeguards to ensure the secure use
of digital systems.

Scholars also warn against excessive technological dependence in education. While digital tools
provide valuable resources, effective learning still requires critical thinking, pedagogical guidance, and
meaningful intellectual engagement. As Selwyn (2016) argues, technology should be viewed as a sup-
portive tool rather than a substitute for fundamental educational processes.

Looking toward the future, emerging technologies such as artificial intelligence, big data analytics,
and immersive virtual environments are expected to further transform education and research. Artificial
intelligence systems can assist in personalized learning by adapting educational content to individual
student needs. Similarly, data analytics can help educational institutions evaluate learning outcomes and
improve teaching strategies.

The continuing evolution of digital technologies suggests that ICT will remain a central element in
the development of modern educational systems and research infrastructures.

Digital Learning and Global Knowledge Networks

The expansion of ICT has also contributed to the emergence of global knowledge networks that
facilitate collaboration among scholars and institutions worldwide. Digital platforms enable researchers
and educators to share data, exchange ideas, and develop collaborative projects without geographical
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limitations. This transformation has significantly increased the speed and scale of academic communica-
tion.

According to Henry Jenkins, digital environments encourage participatory cultures in which indi-
viduals actively contribute to knowledge production and dissemination (Jenkins, 2013). In the context of
higher education, this participatory dynamic fosters interdisciplinary collaboration and collective learn-
ing.

Another important development is the increasing availability of open-access research platforms.
Digital repositories and academic networking sites allow scholars to disseminate their research findings
more rapidly and to reach wider audiences. Studies suggest that open-access systems contribute to
greater visibility and citation impact for academic publications (Suber, 2012).

Furthermore, ICT has enabled the development of Massive Open Online Courses (MOOCs), which
provide educational opportunities for thousands of learners worldwide. Platforms such as Coursera and
edX illustrate how digital technologies expand access to higher education and support lifelong learning
initiatives.

The growing integration of digital learning systems into universities has also reshaped academic
communication practices. Online seminars, virtual conferences, and digital research collaborations have
become increasingly common, particularly after the global educational disruptions caused by the COVID-
19 pandemic. Scholars note that these developments have accelerated the digital transformation of
higher education institutions (Williamson, Eynon, & Potter, 2020).

Conclusion

Information and Communication Technologies have become essential instruments for the ad-
vancement of contemporary education and academic research. By enabling global communication, ex-
panding access to information, and supporting innovative pedagogical approaches, ICT has fundamen-
tally reshaped the landscape of knowledge production.

However, the effective integration of digital technologies requires careful consideration of ethical,
social, and institutional challenges. Addressing issues such as digital inequality, data security, and tech-
nological dependency will be crucial for ensuring that ICT contributes positively to educational develop-
ment.

Ultimately, the future of education and research will depend on the ability of institutions to com-
bine technological innovation with sound pedagogical principles and inclusive policies. When used re-
sponsibly and strategically, ICT can play a transformative role in fostering global knowledge exchange
and academic progress.

Information and Communication Technologies have become essential instruments for the ad-
vancement of contemporary education and academic research. By enabling global communication, ex-
panding access to information, and supporting innovative pedagogical approaches, ICT has fundamen-
tally reshaped the landscape of knowledge production. Digital learning platforms, online research data-
bases, and collaborative communication tools have created new opportunities for scholars and students
to participate in global academic networks.

At the same time, the effective integration of ICT into educational systems requires careful consid-
eration of several challenges. Issues such as unequal access to technological infrastructure, digital liter-
acy gaps, and concerns related to data privacy remain important obstacles for many educational institu-
tions. Scholars emphasize that the successful implementation of ICT depends not only on technological
availability but also on the development of appropriate pedagogical strategies and institutional policies
(Selwyn, 2016).

Moreover, the continuing evolution of digital technologies suggests that ICT will play an even more
significant role in shaping the future of education and research. Emerging technologies such as artificial
intelligence, big data analytics, and virtual learning environments are expected to transform traditional
teaching methods and research practices. These tools can support personalized learning experiences, fa-
cilitate large-scale data analysis, and encourage interdisciplinary collaboration across global academic
communities.

In this context, universities and research institutions must adopt strategic approaches that com-
bine technological innovation with responsible and ethical educational practices. As Manuel Castells
notes, knowledge societies increasingly depend on digital networks that connect individuals, institutions,
and information systems on a global scale (Castells, 2010). Therefore, strengthening digital infrastruc-
tures and promoting inclusive access to ICT will be essential for ensuring sustainable academic develop-
ment in the twenty-first century.
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Over the past decade, FDM technology has transformed from a rapid prototyping tool into a fully-
fledged manufacturing method, actively implemented in the aerospace, automotive, and medical indus-
tries. Increasing demands on product functionality are driving the development of new materials, partic-
ularly composite modifications with nanoparticles, as evidenced by the increasing number of publications
between 2020 and 2024. Current research emphasizes the need to systematize data on the relationship
between filament composition and the performance characteristics of finished products. Polymer-based
composite materials with added carbon nanofibers, ceramic, or metal particles exhibit improved strength
and thermal properties, opening up opportunities for creating components that operate under extreme
conditions. However, the lack of a unified methodology for evaluating such materials creates barriers to
their industrial implementation, underscoring the relevance of this study. Of particular importance is the
analysis of the influence of printing process parameters on the microstructure and macroscopic proper-
ties of composites. The lack of universal criteria for selecting filaments for FDM printing leads to signifi-
cant technological challenges in production. Engineers often encounter suboptimal material selection,
which causes defects in the layered structure, such as delamination, warping, and anisotropy of mechan-
ical properties. These shortcomings are especially critical when creating critical components operating
under mechanical loads or temperature fluctuations. Experience shows that using base polymers without
considering their compatibility with specific operating conditions leads to premature failure of parts. For
example, ABS parts exhibit brittleness at low temperatures, and PLA is susceptible to degradation under
UV light. These limitations highlight the need to develop a comprehensive material evaluation system
that takes into account both printing process parameters and operational requirements.

The purpose of this study was to conduct a comprehensive analytical review of modern FDM print-
ing materials and subsequently develop a multi-level classification based on key criteria: mechanical
strength, thermal stability, layer adhesion, and environmental friendliness. The proposed systematization
will optimize the selection of filaments for specific industrial applications, minimizing the risk of defects.

To achieve this goal, a number of objectives have been formulated. The primary objective is to sys-
tematize the properties of base polymers (PLA, ABS, PETG), including an analysis of their rheological
characteristics, printing temperature conditions, and behavior under mechanical loads. Particular atten-
tion is paid to comparing the anisotropy of strength properties depending on layer orientation. The sec-
ond objective encompasses the analysis of composite and functional materials: polymers modified with
carbon nanotubes, glass fiber, and bioactive additives. The advantages and limitations of such compo-
sites are studied, including their impact on extruder wear and the stability of printing parameters. The
final stage will be a comparative evaluation of the materials based on cost, manufacturability, and envi-
ronmental footprint.

The scientific novelty of this work lies in the integration of the latest advances in polymer compo-
sites with the practical aspects of FDM technology. The developed recommendations for the selection of
materials are based on a cross-disciplinary analysis that combines data from materials science, tribology,
and thermodynamics, which allows us to predict the behavior of products under real operating condi-
tions.

1 Material Selection Criteria: Mechanical Properties, Thermal Resistance, and Layer Adhesion

A comparative analysis of the mechanical properties of FDM printing materials includes an assess-
ment of the strength and deformation characteristics of both base polymers and their composite modi-
fications. Particular attention is paid to tensile strength, elastic modulus, and tensile behavior of the
materials. These parameters determine the suitability of the material for specific engineering applica-
tions. Differences in mechanical properties between traditional and additively manufactured samples
require separate study. Research demonstrates the significant impact of FDM printing technology on the
mechanical properties of materials. "A comparison of the mechanical properties of 3D-printed and cast
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PLA, measured using a static method, was conducted in []. It was found that for the studied PLA samples,
3D printing resulted in a significant decrease in tensile strength (from approximately 52 to 44 MPa),
Young's modulus (from approximately 3.2 to 3 GPa), and yield strength (from approximately 12.7 to 10.5
MPa). At the same time, the ultimate strain at break, conversely, increased slightly for the printed sam-
ples (from 1.65 to 1.74%) [2, p. 411]. Composite polymer modifications demonstrate improved strength
characteristics compared to base materials. The introduction of reinforcing fillers helps compensate for
the reduction in mechanical properties caused by the layered structure of FDM products. However, the
effectiveness of such modifications depends on the uniformity of additive distribution and extrusion pa-
rameters. Comparative studies show varying degrees of property improvement depending on the type
and concentration of fillers.

The thermal stability of materials determines the preservation of the geometric accuracy of prod-
ucts at operating temperatures. Key parameters include glass transition temperature, coefficient of ther-
mal expansion, and resistance to prolonged thermal exposure. Materials with low thermal stability are
susceptible to deformation during operation, which limits their use in critical components. This charac-
teristic is especially critical for parts operating under cyclic temperature loads. The activation energy of
viscous flow serves as an important indicator of polymer thermal stability. "The table shows that the
activation energy of viscous flow varies for the ABS grades studied: ABS-2020-31 has the lowest Eact
values; therefore, temperature fluctuations will have a lesser effect on its flowability [3, p. 32]." This
property directly impacts the dimensional stability of parts under thermal influences during operation.

Interlayer adhesion is a critical factor determining the mechanical integrity of FDM parts. It de-
pends on the extrusion temperature, cooling rate, and chemical compatibility of adjacent layers. Opti-
mizing printing parameters improves the diffusion of polymer chains between layers. For materials with
a crystalline structure, this process requires precise temperature control, while amorphous polymers ex-
hibit better adhesion over a wider range of parameters.

2. Evaluation of the Environmental Friendliness and Sustainability of Materials for FDM Printing

Life cycle analysis of polymer materials covers stages from the extraction and procurement of raw
materials to the production, use, and disposal of final products. For polymers used in FDM, this includes
the extraction and processing of fossil or bio-based raw materials, monomer synthesis, polymerization,
and compounding into filaments. Each stage is characterized by energy consumption and greenhouse gas
emissions, as well as other environmental impacts that are quantified using a life cycle assessment (LCA).
The manufacturing and printing phases contribute through filament extrusion, transportation, and the
additive manufacturing process itself, which generates waste in the form of scrap and support structures.
Thermal processing during printing can lead to the emission of volatile organic compounds and ultrafine
particles, and the energy consumption of the process depends on the efficiency of the equipment and
printing parameters. Assessments must consider production scalability and material reuse strategies, as
these impact the environmental footprint per unit of product. Various recycling scenarios are possible:
mechanical recycling, industrial composting for biopolymers, incineration with energy recovery, and land-
fill disposal, each with its own environmental tradeoffs. Thermoplastics such as PETG and ABS are theo-
retically mechanically recyclable, but contamination, property degradation, and the presence of additives
complicate closed-loop recycling. Composite and filled materials pose additional recycling challenges and
often require specialized technological or chemical solutions to achieve material circularity.

Biodegradable Polymers and Recycled Composites

3. Promising Directions for the Development of FDM Printing Materials and Technologies

A promising area for the development of FDM technologies is the creation of multifunctional com-
posites with programmable properties. Such materials allow the characteristics of products to be tailored
to specific operational requirements. Particular attention is being paid to the development of composites
that combine mechanical strength with additional features, such as fire resistance or chemical re-
sistance. This opens up new possibilities for the application of FDM printing in critical industries. Research
confirms the wide range of applications for programmable composites. "Thus, the developed materials
can be used for sealing electronic components, for impregnating and casting components in the aircraft,
shipbuilding, and automotive industries, including in the creation of polymer composites for structural
applications with increased fire safety requirements [4, p. 24]." This approach enables the creation of
specialized materials for specific engineering tasks, reducing the need for additional processing of prod-
ucts.

The integration of nanomodified materials offers significant potential for improving the perfor-
mance of FDM products. The introduction of nanoparticles into polymer matrices enhances the mechan-
ical strength and thermal stability of products. Nanofillers, such as carbon nanotubes or metal oxide
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particles, create a reinforcing effect at the structural level. This allows for an extended temperature
range of components without compromising geometric stability. Nanomodification also affects the func-
tional properties of materials, including electrical conductivity and barrier properties. Controlled distri-
bution of nanoparticles in the polymer matrix ensures reproducible properties during mass production.
Further research is aimed at optimizing the concentration and dispersion of fillers to minimize their im-
pact on printing processability. This area is particularly relevant for the aerospace and electrical engi-
neering industries.

Optimizing printing parameters for specific material groups remains a key challenge for improving
the quality of FDM products. The development of adaptive algorithms for controlling temperature con-
ditions and extrusion speeds helps minimize internal stresses in the structure. Particular attention is paid
to cooling parameters and interlayer adhesion when working with composite materials of complex com-
position. This contributes to achieving stable mechanical properties of finished products. Improvements
in software for printing process modeling enable predictive performance of new materials. Integration
of real-time monitoring systems enables adjustment of extrusion parameters to compensate for material
in homogeneities. These developments provide the basis for automated selection of printing modes for
specific composite types. Such optimization is critical for the introduction of advanced materials into
mass production.

An analysis of the base polymers (PLA, ABS, and PETG) confirmed their fundamental importance
in FDM printing, with each material exhibiting a unique balance of mechanical properties, thermal sta-
bility, and environmental friendliness. A systematic analysis of the characteristics revealed that PLA is
optimal for rapid prototyping due to its low printing temperature and biodegradability, while ABS excels
in impact strength under operational loads. PETG, combining the advantages of both materials, is a com-
promise solution for parts requiring chemical resistance and transparency, highlighting the need for se-
lection based on specific technical requirements.

Composite materials with nanoparticles and functional additives have demonstrated the ability to
overcome the limitations of traditional polymers, providing programmable performance characteristics.
The introduction of carbon nanofibers has increased tensile strength and thermal stability, which is crit-
ical for aerospace applications, while biocompatible modifications with hydroxyapatite have opened up
prospects for personalized medicine. Functional additives such as flame retardants and conductive par-
ticles have expanded the scope of FDM printing in electronics and fire-resistant structures, confirming
the technological flexibility of composites.

Developed comparative analysis criteria (layer adhesion, elastic modulus, creep resistance) elimi-
nated the issue of subjectivity in material selection, allowing for the prediction of product quality at the
design stage. Standardization of evaluation parameters revealed that composites with 15-20% reinforc-
ing fillers are optimal for load-bearing components, while pure polymers retain their advantage in appli-
cations requiring minimal weight and ease of post-processing. This approach is consistent with the goal
of creating an objective method for selecting filaments for industrial applications.

Prospects for the development of FDM printing materials include biocompatible composites for
implantology and "smart" materials with adaptive properties that change under the influence of temper-
ature or mechanical stress. The key recommendation remains the combination of filaments in multi-ex-
truder systems, which enables localized performance improvements while conserving resources. This
strategy aligns with the global sustainable manufacturing trends outlined in the study and addresses the
challenge of optimizing the price-performance ratio for mass adoption of these technologies.
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