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CREATIVE PRACTICE OF SALVADO R DAL¢ AS A MODEL OF AN
WORKI NG I N AN AALTERED STATE OF CONSCI (

Belgibayeva Alina Askarovna

Annotation: The article is devoted to the phenome
a key element of the artistic method of SalvaddrBa, one of the most reno
t wentieth century. The st udy ceemsdasuinatienswithhdeeams,D a |

and his engagement with irrational perception shaped the unique surrealist imagery in his paintings
Particular attention is given to periods of B® tsteyj mlswtsi ch t he artistos
states of minébetween sleep and wakefulnesm® especially evident.

The research is conducted from the perspective of art historical analysis asdigoawexisting
works in the field of psychoanalysis, while not addressing clinical aspects. The primary focus is on the
artistdés psychol ogi cal met hods and their ma n
symbolism of his works. Throughspeci ¢ exampl es of paintings, it
altered states of consciousness was not accidentalatinetr a deliberate creative and psychological
technique that became the foundation of his unique artistic language and influendedetfiopment
of surrealist painting as a whole.

Keywords: altered states of consciousness, creative practice of Salvaddr D, dr eam
irrational perception, liminal states between sleep and wakefulness, surrealist painting.

In a number of studies devdte t o t he psychoanalysis of vis
considered as a unique form of visualization of internal psychic processes. Thus, in the article by E. V
Razovskayafi Psychoanal ysi s ofaltvhaed oQjl]ebis ¢nfplesizedvtbat tkis o f
painting creates a space where personal experiences and unconscious states acquire visible ¢
symbolic expression. At the same time, the artwork does not merely serve as an illustration of a dreal
or fantasyit is the result of a complextansf or mati on of the artisto:
artistic form.

One of Dal 26s key wor king met haitta mathed. In on s
research, it is described as a mode of irrational cognitiowhich images emerging in state of
unstable perceptieh h a t i s, i n an fal t-are edsciossty antepretemrfand c o
structured. This is not passive submission to the flow of the unconscious; on the contrary, the artis
actively W d € fg d wsaradoxical and contradary forms, subjecting them to visual analysis and
organizing them into unified compositions. A characteristic feature of this approach is the creation of
reversible images and double visual structures that constantly play wite v i ewer 6s per

An example is the paintingwans Reflecting Elephan@8igure 1), where the same forms can
simultaneously be perceived as swans and as elephants without disrupting the integrity of th
composition. This technique disrupts habitpalception and forces theewer to continuously shift
between levels of vision, creating the effect of immersion in an altered state of consciousness. At th
same ti me, Dal 26s irrati onanlhe comrarg & is gombingsitnao t ¢
high level of technidaaccuracy. His academically refined drawing and illusionistic style render
fantastical, sometimes unsettling forms tangibly material. It is precisely the combination of rational
technique and irrational content that creategowerful visual impact, allowng t he ar t i
psychic states to become visible and almost tangible to the viewer.

The paintingSwans Reflecting Elephantelongs to the soalled paranoiacritical period of
Sal vador Dal 2 and irks creatatodurgng Hishassati@nawitd theessirtealistv o
movement. The visual center of the composition is the image of a body of water that divides the spac
into two planeghe figures of three swans and their reflection in the water. Water plays a &aw rol
the work, as it is presely through it that the transformation of images occurs.

The upper part of the canvas conveys a real landscape, while the lower part represents a space
metamorphosis. On the shore of the bay, graceful figures of swanspaceed, with vertical trunksf
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dry, distorted trees behind them. These elements create an impression of calmness, stability, and ne
stillness. However, in the waterods reflectio
figures of elephantsThe reflection does not siffypreplicate the image rendered in a classical realist
manner; instead, it creates a new image with its own logic and metaphysical contours.

At that period of his |ife, Sal v ad theorieB afl 2
Sigmund Freud, wibh is clearly reflected in this work. The artist skillfully employs visual duality to
illustrate themes related to the unconscious interplay between reality and illusion.

In the background stretches a landscape with sky,dydsach, and a mountain ranghe sky
and the shore are rendered in light, soothing tones, while the rocks and mountain peaks are depicted
darker, cooler shades. This color palette creates a sense of coolness, softened by occasional we
accents of bck-ochre hues in the eartndstones. At the same time, the space appears as an enclosed
bay with a motionless water surface and a small island covered with dry, twisted, leafless trees. Th
painting recalls the bays of Cap de Creus, which were wellknow o Sal vador Dal 2.

The figues in the foreground appear unstable. The form of the first swan and the correspondinc
silhouette of the elephant are the most clearly defined. The remaining images are blurred and elusiv
as if dissolving into space and mergiwith the texture of the @te and landscape. This enhances the
sense of dreamlike uncertainty. In the left corner, one can see the figure of a man and an amorpho
creature at the waterds edge. The mansp@agsgne ar |
within the pictorid space but not involved in the events, which allows him to be interpreted as an
observer figure.

The frozen trees reinforce the impression of suspended time. The cool palette, the stillness of tr
landscape, and the blurrecceadary elements create amasphere of inner tension and uneasy calm.
The psychological analysis of the landscape is combined with a sense of inner crisis and strain caus
by the Spanish Civil War.

During this period, it is also important to consideg thfluence of the surrealisircle in Paris,
where Salvador Dal? developed his methods al c
and Paul £l uard. I nteraction with other artis
with altered states of consciousnessaamethodological tool in painting. Through this exchange of
i deas, Dal 2 consolidated his unique style, <co

The painting conveys not sotnatye ao fn acrornastciivoeu s
vis u a | condition in which external nature and
From an art historical perspective, i t -callach b €
i a ut o maf earlysSorealism. His painting stsftoward a more systematized approach to working
with images, in which he, as the author, guides the viewer toward the meaning of the work.

The artist himself regarded this stage as a transition to a higher degwarehess, where the
altered state ofonsciousness becomes not a source of chaotic and unreadable forms, but a tool fc
constructing a complex symbolic structure [2]. The altered state of consciousness into which the artis
immersed himself is used notas end in itself, but as a working am@anism that enables the creation
of multilayered and visually s tlssbd tey gnfpicasyse of . S
an authorial method in which psychological experience is transformed into a pnoddigsio
constructed pictorial form.

Surrealism as an artistic movement emerged frof lstc j d3dx) tdadsgend the limits of
rational perception ofeality. Artists of this movement sought inspiration in dreams, imagination,
spontaneous associations, andeinpsychic processes. For them, altered states of consciousness were
not a deviation, but a natural and necessary stage of creative exploration.

In analyzing the i magery system of Salvador
sources thiainspired the Surrealists. In their search for expressive means to convey such states, mar
Surrealists also turned to the art of earlier peridtiese influences played a significant role in shaping
their visual language and approaches to representation

Thus, Surrealism developed as a movement aimed at going beyond rational perception, wher
dreams, imagination, and unconscious processes bexstral to artistic practice, and altered states
of consciousness were regarded as an essential comporteatogadtive method.

10
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In their search for artistic means to express such states, many Surrealists also turned to the art
earlier epochs. Whendnay zi ng t he i magery system of Sal va
artistic sources that inspired theovement. One of the most significant among them is often regarded
as the work of the Dutch painter Hieronymus Bosch.

His paintings, filled with fantastic creatures, hybrid forms, and irrational compositions,
expressedong before the emergence of Surigatan interest in themes of inner vision, symbolic

transformation, and | i minal states of ok®amzEci o0
again attracted the attention of artists seeking ways to move beyond the limits of rationalqgreofepti
reality.

|t i's well known t hat Sal vador Dal 2 was th

triptych The Garden of Earthly Delightat the Prado Museum, considering the ts tc y pffifie o s
Dutch master as one of his artistic predecessors.[3, 4]

A logical development of the method of visualizing liminal states in the creative practice of
Sal vador Dal 2 was hi s engage me-hée property bf humia e p
perception to form illusory images based on real visual patternsdRardeii a al | ows t he
complete missing elements of form, relying on internal unconscious experience.

Using the paintindnvisible Sleeping Woman, Horse, Lias an exampl one can observe how,
from a single physically static image, the viewer extracts several independent images. This
phenomenon enhances the interactivity of perception and demonstrates that the altered state
consciousness is not chaotict bather conblled by the artist. From the perspective of the psychology
of pictorial representation, the viewerdos bra
unconscious experience [9].

A revealing example of such structural complexstyhie paintig The Endless Enigm@938).

Table 1. Comparative analysis of Sal vador
multilayering and the use of the paranegaitical method.

Picture Number of| Psychological effect Technique of execign
visual layers

Swans Reflectin( 2 Liminal perception, doubl{ Academic realism 4

Elephant41937) vision illusionism

The Great Masturbatg 3 Elimination of unconsciou| Detailed drawing an

(1929) fears realism

The endless myster 6 Multi-layered perceptio| Multifaceted

(1938) and active participation ¢ composition, technicg
the viewer precision

The Hallucinogeniq 8+ Scaling of interna| Largeformat  realistic

Bullfighter (1969 experience, visual saturatig technique, optical

1970) pixelization

Unlike the artst's earlier paintings, where the transformation took place between two objects,
here the author constructs a multilayered matrix unprecedented in complexity. Six independent plane
coexist simultaneously on one canvas: the viewersemjuentially identifghe face of a mythological
cyclops, a landscape with a seated philosopher, a hound dog, a still life with a mandolin, and :
mythical beast [11]. The process of contemplating this painting requires active optical effort, as
deciphenng one image inevitablieads to the destruction of the previous one. You can see that the
artist is proving that the state of altered consciousness is not a chaotic set of unreadable forms, bu
complex spatial structure that is subject to the artistisral.

The interesto6al vador Dal? in the study of interne
During his studies in Madrid, he became fascinated with the works of Sigmund Freud, which
significantly influenced his understanding of the unconsi®uring this periodye began to regard

11
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dreams, fantasies, and irrational impulses as a legitimate source of inspiration. Later, these ide:
became the foundation of his artistic method.

of particular |1 mportance f olaopmenthwas his staynRartsi o n
and his contact with other Surrealists. During this period, his work with altered states of consciousnes
became more conscious and systematic. The artist sought to capture images arising at the bound
between sleep and wdkiness, when rationalontrol weakens. He considered such moments to be the
most productive for his imagination.

It is interesting that the irrational nat ur
of technical precision. His paintings adestinguished by academrefinement, clarity of form, and
meticulous attention to detail. This creates a tension between rational technique and irrational conter
making his works multilayered and highly saturated. The altered state of consciousnes®tdoes
destroy form; onhe contrary, it enriches it.

A key characteristic of the paranoiegtical method is the paradoxical materiality of dreamlike
i mages. While in a | iminal state of consci ou
illusions, but as heavy, physily tangible objects [6]. Such a synthesis of painterly illusion and
exceptional visual density is brilliantly realized in the paintifige Metamorphosis of Narcissus
(2937).

Here, the artist employs the techniquefop et r i f i cat i on o0 reale snhootlv i n ¢
figure of a young man is duplicated and transformed into a rigid, cracked stone hand. The use of
finely polished academic painting style allows the artist to create textures of extreme credibility and
volume. The transition from the warm location of the human body to the cold texture of stone
symbolizes the fixation of an altered state of consciousness.

The viewerodos eye perceives the form not as
spatial object [11], which gives the irratial hallucination stability and completeness.

Il n his diaries and writings, Salvador Dal 2
a source of inspiration, but also as a mode of existence. Hedlerxiad conventional notions of
normality,logic, and morality, turning his life into a continuation of a surrealist experiment.

Such a position provoked mixed reactions, but it was precisely this stance that made his work
coherent artistic system in velh personal experience was inseparablydahto visual outcomes.

At di fferent stages of his artistic devel
consciousness in various forms. In his early and mature periods, he was primarily interéstachs)
bodily impulses, and unconscious rfealn his later works, he turned to science, religion, and
philosophical reflection, yet the principle of transforming reality remained unchanged. Inner states
continued to serve as the starting point for imageation, although they were increasingly
subordinated to a strict compositional structure.

I n the postwar decades, the artistds metho
interests shifted from psychoanalysis toward the exact sciences,hwhiD a | 2 hi mself
Anucl edrs nmys tTihce cul mination of this synthesi:
the largescale painting’he Hallucinogenic Toreadqd9681 9 70) ( Fi gure No. ¢€é) .

The physical scale of the work (approxielgtfour meters in height) becomes an indejant
instrument of psychological impact, visually engulfing the viewer [11]. The central image of the
compositionthe face of the bullfightelnas no clear contours of its own; it is synthesized from shadows
and voids between the repeatedly duplicated reguof the Venus de Milo. The use of optical
Api xelationod elements visualizes a state of
simultaneously as both an ancient sculpture and a human face.

This monumental approach illustrates that deepermal experiences in an altered state of
consciousness can be scaled and subordinated to a strict compositional logic.

Salvador Dal? often turned to psychology i
Dal 2 wused a specif i gelfimestate bedween sleep andhwakefubhessanchdrem
the images that emerged. This approach allowed him to depict dreams with their complex narrative
and symbols, frequently engaging with liminal mental stases foundation for artistic creation.

12
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To demonstrate the paranotadtical method, he created paintings that required active
participation from the viewer in visually decoding the image, as if immersing them in the same alterec
state of consciousness. rApresentative example of this approacthes rarely mentioned workhe
Invisible Sleeping Woman, Horse, Li@®930).

In this composition, the artist abandons a straightforward illustration of a dream, instead offering
an optical puzzle. At the center thie painting is a complex, massive formembling a monumental
relief or a heap of stones. However, upon prolonged observation, this academically rendered structu
begins to transform. First, the viewer perceives the outline of a sleeping nude wosnahneittiorms
smoothly shift into the largedad of a horse; and with a change of focus, into the silhouette of a lion.

This painting is a brilliant demonstration of how an altered state of consciousness operates: th
physical image on the canvas remairaist yet its interpretation by the mindiisn const ant
employs a strict, realistic painting technique to give his irrational visions weight and tangibility. The
dual and triple images do not arise accidentally; they are architecturally ctesstara carefully
calibrated. The artist desnstrates that paranoid vision can be fixed and transformed into a complex,
multilayered pictorial structure that activel

Particular attention in the creative practice of SalvadoDal 2 was devoted t
mechaism by which inner experience is transformed into visual imagery. Unlike early Surrealism,
wher e t he aut omati c reproducti on of dr eaml i
consciously used altered st consciousness as a methodological tanolinal states between sleep
and wakefulness, emotional surges, and deliberately induced experiences allowed the artist to captt
irrational impulses while structuring them through the paranaigical method This systematization
ensured a unique conmmation of spontaneous inspiration and precise academic technique, which
became a defining feature of his painting.

An i mportant aspect of Dal 26s work was th
i mages, whi ch created @r aqnaup ttiidrmy eilUsd heg t G @eta
Mast urabsataonm exampl e, one can obserlvy fhwmwc ttihoen
bodily i mage and as an el ement of a metaphys
decoding vionualThiirsf dremadtnii gue i ntensifies the
shi ft bet ween dietrtpeeecati beyetdbeoebyni mitating
consciousness. Dal 26s paintingltshousasf uamc tiinotnes
environment in whicipatrhe cvipawer imedcdmesra&adcao v

Te systematic wuse of pareidolia is also a
natur al and artificiadcdmptrimsn,ast Mg idrlteirstdo i e
completes independentl vy, alfl cawisni gn gfl eer cmuriptoisp I
t he cTalksee lorfvi si bl e Sl ee,pitnlge Woimmawl, t eHoe csles €.X i0:
wihtt n one canvas demonstrates controlled compl
el ementosr itaol acuotnht r ol

No | ess significant i's the influence of t
Sal vador Dal 2.6sHivs sfuari Il imaargiutaygewi th the wor k
compositions and f anltasdilktias icneaktuemsnt aisn wi
contributed to the development of &hmefloodat:

visual mul tilayering. These sources enabtieed I
model s, creating a dialogue between personal

| n hi s | ater creat iowes pmerd lidf, t-s Dtad earsadn dlo aatk
compositions, wher e altered conschngusamassvilse
profound philosophical faomrdnag cipema thnHé inlgucideagen
demonstrases a&f spstykkdoanal ytic concepts, ScCi
Her e, i nner experoencennnamentalpasdade, creat
cognitive I mmersion for the viewerfiwimshitnh atth
states of consciousness in Dal?20d6s work aak n
t ool of artistic creation.

13
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Dal 26s practice demonstrates the integrati
controlt ioovnearl iirmaagery, and precise visual tect
conditions oofusaletsesr,edwh®eorescsiubj ective experi e
visual for m. These methods showr &thiadnatlhe ciomn
unconsci ous, can be used as an effectlagened
symbolism and emotional expressiveness in pai

Conclusion
I n the course of the study,t &ttgs ascfpecodBs oif

wor Kk of Sal vador Dal 2 wer e identified. stkal s
combinati ons, all owing the creation of i mage
consciousness inaknsiftheesshef emot wor ks, pr o
capabl e of evoking assoti dariometaedvemwmweirondlhi
devel opment of visual symbol i sm, which funct
enabling the viewer to interpret the artistos

Sal vador Dal 206s I|liegpaoay ainceoff osi goinftieenpotr ar
with altered states of consciousness arealals
medi a, virtual reality, and psychedelic grap
i rtriaonal i mages, mul til ayered visual structu
universality and relevancdéli sf mPahdds dembost
states of consciousness can fuheti mg ft@lse aunr
devel oping new artistic techniques, and creat
i nNner experjieecncievse aansds oscubati ons can be syst eme
endowed with iaommbailg ueixtpyr,e sesmovteness, and concept

Il n addition, the analysis of Dal 26s work s
use edal tsetrates of consciousness as an authori e
hi ghl iigmpoer ttd&hrece of the i nteraction between r
processes in the creationeopossshali wioe&ksofant
personal experience into visual | anguage.

The practadoer obDalSalcwonfirms t hat altered s
psychol ogi cal phenomenon but al so eamodsf eptein
horizons for visual art, contribute taithged
semantics of artistic i mages, and form a val
hi storical and contemporary art.

Referenes

1.1t OL sofm.C Of . 1 MdrtsO0dzOdzdL botsteyj Mlsoa ® v Odz 9 OH TS
ftcdS dZOH dzse s f Mdr B8O0dZOdzd-13€. 2023. v. 4. -~ 4.

1 OdzOdzHd dz . s. wOdz' 9 OH stel j1ROEG 40Gfkd W d toj Odz' d
Paung Y. Surrealism: Art of thBubonscious: thesis. Union College, Department of Visual
Arts. Schaffer Library Special Collections. Schenectady, New York, 2017. URL:
https://www.union.edu/schaffdibrary.

4. Fan®s F. Sal vador Dal 2: T-0980. ewv Havénrandoh: iYalen o f

University Press, 2007. 456 p.

wn

5.1 Ocdadr dzj otz et g2 . W tgp . [ . 1 OR Oteseoa O. [ . : RMCET
6.1 Odzd u. v0O2dOvY dydLdy vOdz 90HBKO [ Odzd, dzOf dHr
7.1 6jlssdz ¢. [ OdzdV¥ j/ffls \fPLwtmnjGBszd L akPN d Mo tsd &sd d
or g dzj dzgdw BOMIsjtctso L Of OHds pg€Of | IME A tedsdlds)j
40-73.

8B.AtBj2H ) vtz tso Odedjy MdeseadH jdzd?2 [/ Hjte. M dgj d
9.1 sdi3Btedr €. R MS EMidtsdzts/c dfvdzdzf d ety d Mdese s L 5B e
1973. 508 f.

14



[ i HEZd2OtetsH dzr 2 dzOkzyder 2 Y ktedzOdz dsdor(f RS ~ 1(301) 20%¢6 .

10.ste YyStso© 1. ¢. dwswtejOdzJL . [ .: | OdzOls, 199
l11.Cat al ogue Raisonn® of CEpgkbtoiegedzglechy Bah-dado
Sal v ad o URL:DHtps?/www.salvadedal.org/en/artwork/catalogusaisonnepaintings/
(@0 BBtOh jddw: 03.04.2026) .

12. dtedzn § 2 A3 | - RiMCEMmMses d odL EzOdz dzsy oM tedw
btcrdlsij-&skEx®1I2. 392 Mm.

1.1 L ddze 1. Rjtosdedd3 1 sfprn: [ i)Y HEZI BHEBBERAGO0BOj &6
14. 1 defMmsdz (. 1 JLEdigdzOvr Opaf[L d& fujCxlz’ o PH O® dz. - dpdicls
t sHdd ¢, 1998. 736 Mm.

151 Odzd &#. 50 BOedudmMédms MJStcjlstsea BOMIsj eMmise O
16.f 0COdz r. [ fOtOdtsdudmMésdz tmMdrtjp. omMj . BIC
1998. 280 Mm.

17. A sfis j to M dz! shE[dP i@ OC 6 Jatds d3j figzC @dk&aminen, 2014320

m.

18. z jdgr DPdgH tctsdz r . wbBtotcj OdzdL o5 / Hjte. M Wt. w.
19.9dz6 s. | . otemadlsdlf ™ d € sdzdzjff Isdfpdiztsif .B:J Mingsu ,dzO:
20. Ades D., Taylor M. R DMilar Bompiani, 2004. 478 p.

21. Hoffman D. D. Visual Intelligence: How We Create What We See. New York: W. W. Norton
& Company, 2000304 p.

Figure 1. Swans Reflecting Elephants. Olmanvas. 1937. 51 1 77 c
(Cavalieri Hotling Co., Inc.), Geneva.

15



[ i HEZd2OtetsH dzr 2 dzOkzyder 2 Y ktedzOdz dsdor(f RS " 1(301)20%¢G .

Figure 2. The Great Masturbator. Oiloncanda®.2 9. 110 [ 150 cm. Mu

Figure 3. The Hallucinogenic Toreador. Oil on cant@681 97 0. 3987 8c . 2DPhe
Museum.

16



[ jyHEZ Ot Hdz 2 dzOkydy 2 Y bktedOd ¢soérrfRrs - 1(301) 205 ¢ .

gut v LRrRY[8#s [ JH[Q\RRt R AdSU[T 3
sf1svtriruvdfel el fevr [of 4L TRYVLEO 1 HA(

[ YO0 Otetd9.0 [ .
BOcdMmMlsteOdzls f esctcOBZAZ MBA, Maq s
G. ¢MIsOdzO, (4 Mk d

b dzdzsls Oydw

I MmOl j toMhkOlstedo O IsMwj M6 H 1 te j hgftfuld M€ d § fnlsfte
f zOdzd tetso Odzd™j def v f € deC Ztoj dels s sMsB desMmisd dBOdzts @
bSOl dsfmMmdzi Hise Odad W sB kZzMdztse dzj dzO Zfmddzj dzd § o
s jteOydesdzdz' » L OlsteOls  dzj 5BdEESH Az IS@ 1¥ & G HD ARtz fig
fslstejBdlsj d MEtsets MftetsMO.

Ajdzos difmdzi Hso Odzedw wo dzw jIsfqpw tsB sMdatso Odedeg v J dz
sBjMijudoaOshdn kmss2ydeotsmis: d {WWjCkdoedsmls: d
CEeBHMSBEE tor &zC O. [ jlsts Hotierts dsd Wi jfijs tizrts to epifipistopls =i
OdzOzd L O, MtcOo dzdIsj dz! degsets OdOdzdL O € sdzf ktej dals dzts
Wddaodhesdsdid yd MEs2 tyd dzt d.

1 Ok ydzOw dzseo dL dzg@ dfMmdzj Hise Odad v L -CStalef jydgls) distdrisve O¢
B Hj dzd MstcOls zOdey oy ® Odzetgw , § EZydlilsr 9 O h j2 ftsojH
ftslstejBdlsj dzj 2, MstezC sktck ¢ HafQ dizls dglzts c @ ' Is 1 & O fr) It
ftojHftodwisdw.

1 ©0CIkduj MSOw L dOydksils! OBk’ MmMmissdls o
fsHRGSHEB {tod ofgftstdH]O dided] HOf tetEf@Us 2 HBOd&scEts B dL dzj MO

szt yjorgjg Mmdzso O

BOdzr 2 BdLdzgj M, HoReCa, MmbtOlsjcecduj M § d&zOded t

Cttdztoj des s stsB detsfls: , C W j2dw, -3tk § @iz dz" 2 tor

lI'®dHJdedd

Htsotej Bj dedets] ©OLodIsdj] CEBtesHMS sQdz ¢ Cots dap@y 1€ dits fif |
¢ MsOdzO, My tetso 5y H QgsdNfip] telxOMg tsixfy dad of f) dzjlzdz § dzd W dzd J
Istc O dz@usdsjd® Y slstejBdlsjd MSda ftejHtsylsj dd?2. J
ftodtsBtejsOjls Bk L doyddkshls: ¢0O0¢ j i jkifasosdt
EHisodzjsotstejdzdj ftsofmjHdsj ode 7 ftslstejBdesMisj 2 dzOMy

t smls CodCktej dzydd dzO© ter dz€ § ts B 0izg ) © 9 |5 dzddimjctas -
fijtcjrBBHO s ddzskzdlsdodzr » ftsHRtSHtSe § Ekf tcOo dzj dzdt
MistcOjeduj M 58 trdy@dshtegty hO def@Mr " j dzdetse s tor dzC O &
SftejHjdwjlsmw dzj bisd ¢t €Oy  fls oftdsdy telste OHsERIS B G dz okt
sMtse j ddshhisY & &sCO0d dsets MftesMO, teBjMmfjydse Ols:
WisttBdtetse Ols! k& fiylsdslQdm djo ' tj to jS oL Mzjteijls o O .

[fisBEZ OCkkZOd dzsfyls fedsBtejlsOjls t©OLKOBEBISS
fMsyjlsOs hdo YhkEHA S dEB Bdziksd o Odzedw d ftsmisteOdzlse O

17



[ jyHEZ Ot Hdz 2 dzOkydy 2 Y bktedOd ¢soérrfRrs - 1(301) 205 ¢ .

[ Odzdz" 2 f SHRASH fsLodzY jIs tOMmh dtcdIs! My j Skt
L Cdesd3dd yd MS ke 1 WWiClsdodesfls: dMmf sdz' L s Odzedv € 5

Kjdzo 8 dgOfmlstswh jets dMmMmdzi Hiso Pzf s o W © tizizg k& gy dzls 5 1y 4
tcOL tcOBSISC O dqdmistez gl dzlstso MisteOlsj e dud MEBE s ff dzO dac
fteddzj toj f o€ sWIgQ@ datfd dgqf Ae COFFEEE€.

1.0dzOdzdL ftetsBdzy ZBOISdEd d tof desydesets Csdzlsy € MlsO

I rdets € CsWjld etBHO ¢MsOdO R OLOCIjtedLizils
5B kZMdzts o dzj dzdzts 2 ftedmikzlsmMisodjdd dj Yy HEZdOtetsH dg' = md le
fteJ HftocdwWIisd?2 dBOdzse® -\ HAORO I8 @ dzdzals il if dztsd zC © dzOB dz¥ +
HdWW jtoj deusdsOudods,tclbw dzv j Is W stcd3ddtetso Odedy bkMmlsts2 yder n

s Ghdsode &3 ftetsBdzj BOB BOdsSets BJL d2j MO o MW jt
Otej deH' C il teud MCdn f sdijdd] ddt@tsH REsfiplsd  fpjfrpdg ) fHisiEsdo
ftoesyj Mimtse 0] IStOE o Jj dz' dzdlz ¢ @Y O tled W Cdzd j dzlstso .

MW tstc i3z dzd to s 9 O dzdzts 2 MsteOlsjecdd HtijHftedwlisdw fls O dz¢
or MsC 2 LOadMmddstsMmis! 8 tsls oadzgj " dedr W OCIBtctso .

[ 5¢ sdzded Is § dz! daf digd jsd te®'ddd WAs PO Sz Is§ dz dzs?2 Y
zO tslsdiaf dzr | -Risdy deffin dzj Euydlsr e s h dj tihtsej ddetsmisd
Wstedgdtclkz j Isipw MdlskzoOoydw, ftod Sttt dOddydd §4bh
iotso dzv ftotsH Oy .

sO0CdEB C@B®L 5 oL dzgd S O Is dzj sB - sSHJ d3ssMlis COR OB &
ROy tcOo dzj dzdz" = dzO ftsor h jdedj 1+ WWJiClkdodesmisd dMmy sd
Ehmzsedw ds d Wosttdddteseo Odzedd EMmMists2 ydetsets MftetsmMO.

2. jssHBdZcedWw dMMmdzj Hiso OdEdtyH jfdzds B tsdetseo Odzd j B dL

]l t@C Or dmimdzj H 5o Odzd v -tstfetd § dizisafjedz o Gruztz0d' RO I OK A g
OdzOdzdL M jydWdsd SCtdeStejlsdes?2 dzsCOydd d fbtekzClsk

[ i ssHtsdEZcedY dMimdzj Hso Oded™w o C dzs8 yO,  Is:

ADdzOdzdL wsCOdz desets fsstejBdlsjdzr MEsets fslstsC O;

AsyjdeSz CtdeCztgj dalsdets? Mt H

AlstsH j dzdtetso Oded | WikzdeS yqdtsdzOdz dets? MmlstekzClskzter o]

AV d dzBasfigC sdzsdsd yj MS s tBtsmdetseo Odedj o' B e Odedlzts @ ts

l ¢OyjMmej tBi jCIO dMmMmdzj Hse Oded™w tOMMdBBOIsted o C
"sted3Osy cedBtedHdzs?2 CWj2dzd  dzsfsOHf'tj HY BSAZOE ® ) Is d
dej MEsdz Cdr W izdeS yd s dzOiddzlzdz” B57 fry lstalis ¢ tso Ctdes fplely o O ded v
ftesMistcOdzMiso s Hdzv CtcOlsS Sotej digd dedats?2 OB sisT .

RMf sdz L tso Odzd | cGdBtedH dzts 2 BBsH § dzd sB kzMmdzts o dz
LwwjClsdoedesfisd dmy tgdgsist8o Odaf tzts " OH te d3c3 £ ted® ) fry ds e JiAd €
W stcdzgOIstso , 5 HHjAHEdzQWs Ldg sdzW jIs ko j dzdydls! ftesHBd) s«
ftsor Mdls! MtejrHdd?2 yd¢ d teBiMmfjudls! HsY tsdzdzdlsj dz!

vO0Cdds BBEKLOL A3, ftesMmistcOdzMmlso Hz] tf tsjskidf t€ v I€PC s
tej Mztem, dets ddz% OE F Azlsplsisg Qddsj & dsd .

tdLkdz O dMMmMdzj Hso Odzdw: WOCIsster C tsdzl kZtej dzls

J tcjLEzdz IsOI] ftetso jHjdzdesets OdzOdzdL O EMlsOdatse
BdLdz MO © MW jtc] HoORECdshiticf H Y dzOg Isigo M Otlebizr = W

sdz® yjoer &d dL dednm WeodzWHIsfmw:

[sCOydw.

18



[ jyHEZ Ot Hdz 2 dzOkydy 2 Y bktedOd ¢soérrfRrs - 1(301) 205 ¢ .

lrBtste B3 MO ©GOL BN Jjdedw HBdJdz Eydlsr 9 Ols' dzj
d MmMtezClkztck ftslstejBdlsjdz MEtsets MftesmMO, o ¢ dz¥ yoOW

ANz dz€ yd sdzOdz dg@w of tsds@dedelO@zMmis o O .

1 dBtedHdzOW d3tsH J dz f sL o 5dzz§ Iy d SteED AN Plgsipdsls ¢ d dRe
f dzsh OHd, yYbt Mftsmsemisolzjls ko jdzdyj dds HESAtSHdts

[TitOydsdzdzOw 1+ WWJiClsdo desfls: .

utsCtcOn jdedj otcj o3 dzd tsBMmdzizy o Odzed v, MisOdaH'Ocls d
Isj ndzsdzse d?2 tBiMfjudeo Otls § tsor Mjsdedj B thsak afte OGS )Y

Kl deso OV d OmMMmtstelsd d3j dzls dzOv f sdzdlsd € O.

Astedidd tetse Odzad § MB OO tctso Odzdzs 6 5 OfmMMmttelsd d3j dz
M smMtseMmlsokzjls ko jddyd dzds yofmkslsT HELCEHOES Jd Wt

vsO0Cddz tBtOL ts5d3, CsdeC 2o delstsf stsB dztsfiyls ftoj
oLOdhBH j2Mlsadjd3 S OL Odzder = W OCIstetso .

4. RA&Mstlzd3j dzlsT fwmsorh jddvy Codllztej destsmf smise desfls

10 Bimdtse] fteso jH| ddisets hMmdzj Hise OdzedY d OdzOd
BOdzs® 5L dzj i J B4 HoReCa, ftojHdzsy jdz Ctd3fdzg €M
ftcOo dzj ded v , O tcOo dzj dzdz" = dz2O Y tseor h jdzdd € tsdzf [zt
ZzsC Odz! detsets tor dz€ O.

lLAatcdiddtetso Odegdjy MbstcOjeduyuiMitses fsLdydsddtese O

{HdddE dL  Cd¢ yjer ~ W Jladpsiditdss disiag) g dE¢ scts s
ftejHftodwisdw, sted j dzZsdtotso Odedes e s dz@ tsftse j dzdets fyls
nOteOCIsjtedMmisdSd ftslstcjBdlsj dzj 2.

v ftesjClsO® ¢TA®n COFFEEe ftLdydtdsdtetss Odz
ftesMmistcOdziseo 5 f tso M jfHdz] obphgjitds tWikddal jypdddj dB8 " Mistesc ts
CoiBW stols dets @ s CtcOIsSC Botej ) dzdets G 15 fteiBr o9 Oded W . J
stedj dzsdtetseo Odzdz" = d2ZO0 Hdzdlsj dz' dgr 2 HBMEE, ftejHY tod
HemMskzy desmisd d WEkdzS ydosdzOdz! desisd §tetsmistcOdzmise O.

] e@lsydi M&EPOdzdL Oydwyw HOdzdtets dJdhistkzdgi dzls©O o € dz¥ Yy

Asftej ] widafg s@Qn sl dmdhflseznipdRdj dzls' , N
tc 02 5dz0) ;

AV stedsd tots 0 OUzf| dedzts M Wafs & tets @ § dzif s tofy P oo d ) C W tstols d
fNted HO) ;

AoH oy soqQfstelsd i3] des@so sPtsdzdIsd§ §H j % H dzj o dzts
f slstcj B dzj dzd J .

vs0Cdd3 tsBtOL A, LdydoddtesoOdd) §Lotsdvjls
Mibwdkd d MW stcidtcseo Ols! MmMsefise j dedzz® tor datsydalzs  dzq

2.1l dzgjHtcjdzdj cdBtodH OS2 disHjdzd tSttcOddL Oydd ftots

I stster &5 daziilstez B dzlstsds o' sz ®I Is s i § thizte H s B
WEdS ydsdzOdz desj] Ltsdzdtetse Odzedj StdBBjteyj MSts2 § dzsh O

] ©O®RSOE fttsjCls® ¢TAo COFFEEeée ftetsflstcOdzmlso
BiYHE LsdOddd tefdzizy do Odzed v, - tclig@HstiPditds o istERdzs 15 O
fsLotsdzV § Is:

Az o d edtfictsH sdzyy dIs j dz' detsfyls: oL Od ks j 2 Mlseadw fy € dzd

19



[ jyHEZ Ot Hdz 2 dzOkydy 2 Y bktedOd ¢soérrfRrs - 1(301) 205 ¢ .

AmtsL HOH s tsdzdzd Is j fizy flzlzQ o §istc | B (izp Gz W IsOMIste j yd ,
B3 dHOdzd J ) ;

Afseor ipdls: MejHdd?2 YjS LO Mujl MmMsfklshselzsh j
9 Cdzs YO, ls:

Astcc Odzd L ©at§ dats i3 Yifias & fisls to @ dzits @ jOdzj dzf s S s € dzd § ¢

Ase jmf jyjdedj dzOdzdydw tetsi-F;lssS, EkZHBBds?2 d3j B J Oz

A stclsdteso Odzedj odL EzOdz dets CtsdW stelsdats?2 Mt j H T .

vsO0Cdd3 tBtOL 503, fesmMistcOdzmis o 5 ftocjHtftcdwWIsdw
ddemistelz Bj dzlstscoy ko j dzd yj dzd™w HEGRBHdshsJ.

RNy sdzdijs oyl & Isj 7 dztsdzts @ d 2

AdWtetse deLdQ et y j nasdzy § Isfizy 5B » 5H d d3lz flgdzts o d § 3
fsorh jddv s jwcOydoddts? W¥WjClsde desmisd .

] O0BCOn ftesjCkO ftojHEZOCO MW odzj Hicj ded j :

ACRM-dMisj &3 H&w EyjlsO Sddjdstss d OdzOdkdL O f tse

APOSiyd fls j &3 f) d dz®jzef lmPetlp@ 52 % B 2 L 2o ¢ dz¥ yOW Kaspi

AftesctcOBd3 OolssBOdYUi MStsets Eyjlko tMisOkSss d

AnsC o jddd otej d3j dzad B Mdzzy d 8 Oded v ;

Andzdy jdedd ©shdBBS jtemisdzOdzO;

Afsorh jddd ktydshisd kfttOodjddy LOfOMOK]:;

Ao tsL sy detsls d HQ di@[dzd LS @izt =iBISjis © .

vsO0¢dd3 BBEOL A, yYdWwtetser j Isjrdsdtedd tBJ M J yc
jGts OHOffIsdodetsfils! € dL d3j dzj dedw a3 te' dzS O.

4.1t OLoadlsdjy MdMmlsj 3" EftcOodzj dzdw S zdj dzlsimSCdads s

Atstotltfo Oded ] LkfMmlsts2ydeots?2 Cdzdj dzlsmMSts?2 B OW'dz) Idagf § B
Czd j desMS a5 7 Istsds.

] ©OR¢COr ftosj SO ftoj HdZOGO] Isyw :

Aodzj Hicj dadj yYydWietser n floseteOdid dzsw dz' desflsd ( dzO

AnlsOdzn OtelsdL Oydw COyjMmbeo O wBMdzEZY do Oded W ;

Ase i mfjubhti§dPLEiHsnsd aCkMO fwsHkSydd;

Ay tsdz' L tso Odzed ] 5B tcCudssips2] TRo®de@dzrvuj tej L ydw

[MeB] LdOyjddy ddijil Wstddtetse Odedj fHteder y¢
Cdzd jdzls oL OO OjIsmw dzgf btsdz? ¢ L O ftosHEZC A, d

vsOdd3 tsBtOLt5d3, EZfttOodzjdedy ¢ dzdj dzlsMmC d dgv e ddsthds
d keojddydls! yOfmstslskz ftsmjh jdad?.

5] dzgj Htejdedj MdMmlsj 5" EftceOodzj dzgdw todmSE Odzd

rdav sssimfjyuyjddv Efmss2uydetMmisd BdLdj MO dzj 5B
ted MC ORI, oF¢ dzt YOY §f Ozdesjecc O dzOdzefse ™ j d ftcOotsear j

]l wO®C On ftotsj C lsi) Hiflztg jh HdpO &f @zmidsfitez dfy dzls ™

Andoe jtefd¥ dCOydwy ftMmisOahdise Mrte! v (daj d3j dzj d

A stcdsdtcso Oded j tjL jtcodzsets WisdzgHO o tOL Bjtej 10

Acjeldzytods 2 G geiiked HEsy B ydd;

A cdHdui Mits] MoftseotyHj fPosdrtsotstcse Otcj dzH '

Ao dzj Hic | Tl Qdzh OBRIBHY MIsd O C sdzlstetszy C dzs YOz o3 dzls
HACCP).

20



[ jyHEZ Ot Hdz 2 dzOkydy 2 Y bktedOd ¢soérrfRrs - 1(301) 205 ¢ .

1 eOSCIsduyud MEOVY toj OdzdL Oydw HOdzdzr = d3dto § tsL & sdzv §
Andzd L dls' L OadMmddistsmls: ©ls osdzgjh dzdn WOCkBtetso ;
Ase i Mf j udissmiis Of t figs @o ¢ ;
A dzd &3 L Jictse Ols! W ddzOdemtse ™ j ted MC d;
Af o j Hisls o tc GEod I5j' dfCudedre j dzd v .
1 O¢ dzs yJ ded §
tdLld Ididdz HiEB Oz ¥ tc) H Qs ts9 EmMzso oy R MtsC 52
CodzS ted dzyd d dzO0 ter dzf J HoRe Ca EMmists?2 yd® &ipjsls o d3
MistcOlsjedud MEtsets f zZOdzdtetso Odzdw d Mmisjfjdz & OHOfFIs
10 fHteddij tocic T s | G BFOF E Eee © dADs! t51ff dztd o dzts iy ls ¢ cdBted |
CsW g 2ded, fsLotsdzwe h j2 Jqdzsj ctedtetso Ols WEkZdS ydd
CtcOC ot d3j dzdztsG 5 ftcjB" 9 Oded W . [ Odzdzr 2 f SH
CodeS o des s stse desmisd L O fipy jdsts fildod], dzdtous fislRd® o taipdis
LWWiShkdodetsets dMmMf sdzr L so Odzgdw C B3] teyd ME 82 § dztsh O
1 o HzsY § dzdz" § ) tcOB tsls § d demistclz d3j dzls * MistcOls j
dmMf sdz! L s Odzr fted t©WOLWOBESISES] d toj OdzdL Oydd ¢ tets,
HdzZw mtellnd  dzj dzlstso GBOdzsets B dL dzj )
sfdms¢ dmMftsdz! L s Odzgdz" = dMmissydzed € 59
1.0 ¢ totlzOyd sdzOdz! s IsdMisf Mz 2P € G Mis O®dzd O-dz' dzts
LCtsdetsd3d ud MSdd fsCOLOIj dzd tejedsdese t jJ MY B dzd €
2.1 Oyd tsdzOdz! dz" 2 1 Odz¢ tdMf B dzd € d sOL O Mis Odz. i
ydgWwttser o f &zOIsj %4 2.
3. Statista Market Insights. Coffee Market in Kazakhstan.
4. Porter M. Competitive Strategy: Techniques for Analyzing Industries and Competitors.
5. Kotler P.,Keller K. Marketing Management.
6. Osterwalder A., Pigneur Y. Business Model Generation.

7.1 Ol jded OBOE dMis j tMC et dMMmdj Hss Oded™Y & s Cls

21



[ jyHEZ Ot Hdz 2 dzOkydy 2 Y bktedOd ¢soérrfRrs - 1(301) 205 ¢ .

7B[Cf[l‘*31f¢33 trtrdvdrevzg snefrtrwy 1ot ofrout]

( Ots’ ©z2 OM' dzj § S BIOM' BT

2 Cktehy &GOk
0B 02 Ols' dHIOE OL OO lsEr@lsT 3
wrodzr yRls j Sh o

W 3. 9H 6y jsdalde B30 dz¢ O dzd § o C

O WHOIf"Oz ) " dBemB@ M’ dzH OD ' 6 L 5dzOdzfmls* cn2
Odzr YIsOE dpfj dzj iy’ Y Otc Off)lsizH Be «z0 Bldz. +Y jijcBéEz] g ®PBC
dzj 6" L " dzgHj IslL "  dzjls' dz toj L sdzgOdzgmisr CU2dzjteH' W 1 dzj to
IsOdzH OdzH ' . BeW'Hdis GifisEO@? ¢z0 dz) e dz s dz® dizfd 62 tc* dz'Ous d fist) dsdz J
*) jME'ieLEdZOEhdw Ejgte dygtcz EZOY'Is' OtOMr dzH OO
Odzr dzDOdz dedIsdy jdzjte Isjtstedwdz ¥ ybpdzaj + € fmthJjtdofsds]jdeal
dzb s d 3 jBREVteI'tcts )" dzf wlirydd tels jdas j W' toj & Isnf' dzzej I &3S
OfmMstesW dL d¢ OHODT , D fils'jtdgjdfisjV HYe'tsdi 'YL HfQadsHyQ s j teH © fiy
OlsYy OtcOH T .
s ' dzls  fHGLjH jstelzO dzfiy s 1 Cu2dzj te, WHtetsdz Y tdnjtf @Sday d v
f Otcd Is,jElsds s tdAzOy ', B dzOMiZlsw dW d ¢ Oy d W dzO dp0EHL IsO fifj tE1Djo dD
toj L s5dzOdzlsr Istsf Is Oty pda'™ fify Qif)rw (QAXER BMY)O dz

$ dzdzts s Oy d W H O dzdats 2 tcOB Silsj tcOMMdzOIstcd 8 Oj Isfyw L
toj L sdzOdzdz’ = MsMmistswdzad?2 VYHicA tcsBezOdzd L drctistp jO dztf ) iy &
Piesodzd, hdtedder d ot &3 20 Y dL dzd toj L t5dzO dzfmde’ terdztsig t
tej OCydd Be = He + | HfeOtedlsj Oty j Obtzugls § dz'd fipt
mMesmistswdzd?2 YwHE©CO Be. t{ OmMmdsstsic | tdzoL b dz@akigz® e v a b dki
O fdkzzyjdedzr | tjLbkdz O Mt tsMisOo dzj dz'dzd f) H B glztdztc gk
tdLkdz O dMMdzj Hso OdzedW Y BSLoBdWE IS cdzzey | f sdaW
WHYtedzs? OflstetswdL dCJ, of touffyisdgudms d-  ftdefs yg fifs@dzded

sdz¢ yjor j tofdztsaid®:dzidz” j MsMistswddw, W H jded2QwW- figfjdc
f OtedIsj Is, o to | WzO M igHtrdzfW, d yd tets o Odzdz" 2 i tsits Odz A O dz
Odz¢ j BteOdyj MSOW o jtedwy diBjlssHO tojLtsddtckzs hdr ctk

Abstract. This paper addresses the problem of determining the parameters of resonant states «
t he B e In thesaourse ofghe study, the energy levels, widths, and lifetimes of resonant states
formed within the framewor kHeof+ tjHe nwealgardrn arl e
*) of both bound and r es on a antintosatcaunteThe reldtionghip e
between the resonance width and its lifetime was examined, and the obtained results were compar
with theoretichand experimental datdhe results of this study provide a deeper understanding of the
struct ur e nuddus anch @ay anBiraportant role in nuclear astrophysics, particularly in
describing thermonuclear processes in stars.

Keywords: resonant stage nuclear reaction, bound states, gmmity, lifetime, cluster,
modified Hasegawd\agata potential, algedic version of the resonating group method (AVRGM).

s't' M. dz YHESdEOH W Y " tclegzl dgdzClaifpledrj s dzdetc H ")
WHtotsd'dt d S Odz" W d@Z3OWr L HT BOD'" IslsOter dzf w B t6° B sdz
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Y OlsOtBe@z® j c ft)dzd@H totsr 3 QY O/H ' Q ) Istadis WWH t&tE OH ©, D " t
SJted3sWHictsdzr v fHtesyy Misj tcH jBedg@wtsim ' s to el taddsySHis @ He
yqd<edzn' W' dzpde" 1dzH Ot dz" W B 6 B tsdzr ff IsOB " d&zOIs™ dz t
YOMdjlslsjte" Y"dzH'™ L HOtH OO ' dzdzists € WizH B & tzH gzlz 1 BeS g Gect
WHttMr dzr ¥ toj L sdzOdzfmlisr Cn2dzj to sdzr Wy "ter dzf dgH "
WOCktstcdzOteHs'dw B 'IstOB" dzOH ' . [ jL 5dzOdzmilsr Sl 2dzjte WHTe
s"tcOYyMrL ytLOOdz S 2dzj tg'D ddg j lds' datpre) | YO£]) tee@ figflsv rfigs 7, dzQY HAZ
oyrist (U) Mmdvylr OOk iz esRydsOipgy Ots s Btz O
tcj L BlZOdzfI 2 dzj cH" W dzgj ¢ ' L G f OtcO3J Istedzj 6" dz (¢ dad to¢
SdzOtH' Isjstedwdzr Y yptz] Cb§igiz] tzedgPdzisigs Ctclr Otey " dzf

1 Jtelslsjkz O] ted OdzH Ots™ dz d3f " PBams1OE) s ff) tedzh O D T toj L
Cn2dzj o' v § OW@ROWs Blisdzjitt" dle ®&J stedwdz' v JjMmitdlsilz o
dz" MOdzr tog dsdzizi e (i jHigH tots dzOte ' dzf iz Ef.izO tc Qizpoisiyjytg fiBe dzH
WHitsMr dzf W YSLODOdz C112dzj tof Y OteOflsr tor dznr . 1 jc6"' L
jdzHn jto' (U Motz E&Yr slsOtr dz (U) Ody YlsOzDO BODT

1dtlslsjlkz BOt" Mr dzH O WHtetsdz Y N2 j dg Mdf Qlsls OF
Y 8dzH Odz" dzH 'BeVw wi3e sAH@®@] HedzOMmiIsj tedzj 6 % 12 j My’ te3] Is ' dgH'jdz
spfm'" &z Y JVW' dz "WHicsdzQteisisy ZM § tcC gzwidzdegzdz Y sdzH Odz" dzOH T
YOfmdjlslsjte' dz Isd' dsH' Md§ OllsOzDO &BIBE" dzgH' € B Jjtej H

I 4 L 5dzOdzmisT Cn22dzj toH 'L sgz@gzetbb’] z swstf s@tc DH' M' dz
(Al gebraic Version of t he Resonating .l Gdzowmp '
WHtctsdzr Y NI2jdg v Stsdzy r dzH " Y WlkdC ydwmr dz ¢ dzOMmls,
ZejHddEjte IsjWHjEZ' dz OdzGj Bt dz’CyY BIgitstg iy . h ez dnj Ods
B ' Oh" Ok jMitflsjte" dz ypdzaj toj L sdzOdemlsr C1n22dzj teH"’

CHiB&Ot Ot OMmM" dzH OD ' sd® d&3H* EL OO DMJ tedzy Mk
MmMOMJigq @xE@Is O f slsj dzyd Odz Y SdzH Odz" dzH S 1 h Is § tizH * Psils )y
YOhrylsr ylsOor IsjB' dzz' dz 3y pdzj tstelsO YOhr ylsr ylsOQoOT
SOB"™ &zZOH'"™ .d OB Ifj@BPO i3] Istcdzj tc' CdzOMmis j tedzj t OtcOMm" dat
(WOLOdzr''y "O" Mz, BO2&Od M {1 dittedwvmr) MmMdyf OlIsOEZD

[ ifisd zdzjtc BOtr Mr dzHO Y U2 jdzg W ¢ ORddz Istsdzd Odzr
WEdzC ydw dzOte ydr dzf Oty r dzn pted(Qd thdz@aizg L O gaf tcdz@ d&zif'C.0 d
tod L 5dzOdzMmis Cnadzj o' W 1 dzj e dw dzOter Odz" YIsOdzH T .
BOLted yofigFd@lsued yoO)  ff tsdz® Milsj te° dzj 3 pd W OL Oadz" ¥ !
Y SdzH Odgbl.dzH " [

t dLsdzOdzis™ w e d3 t6 Midpizdz ZsOF?2 dsO dz' gids' ' v Cjde@ M d & O«
dMdflsjdzn’ :

2
T 5 P

d3" dzH PO® j L s5dzOdzfy 1 g jocts[gelgiefic | 4 S dzOdzMmisr W E dRitc Ml
Cldzls' 6" dzejdz } d&zOdz§& Is" tcOY IsT Myr .

G dzr dzDOdz dzpilsd j dzj gD dzC Y 15 & Wiz fzdizls 3 6 dzj W Hictsdz" Y
MOdzr MiIs™ ter dzhr, B"dz jMdtiljlk DH' M"dzg W H"tcr MisT O d

1 d telslsj iz dzorisidteqg) ‘dzjjthgictilsld Z dzj t6 @bty dzny toj L
Cn2dzjte’ dzg' w 1 dzjteciIsdCOdzr Yy MmydeiCtstct tc @Wdaf ClzH Is 1l tc "dpddat
toj L s8dzOdzfilsr Cu2dzj e’ W 1 dzgjteedw HJjWeEj2dzjte" d3j dz M
BOt" M~deH Q- Y pDdzaj CN2dzg t6° Y OtcOflsT tor dz' s dzOdg H dz v
YdLdCOodzr vy Mdf OlslsOB30OdzOter IsOdzH OdzH ™ .
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ddzr dzDOdz Isjstedwdzr y deolsdyjdzjte Sy jteddsj dzlsls' €
Hjwej2' EODPHEPERMisyOd Mis' tk degls dofijiazjds j  Cejjfilc ' dz
Nh' dz L dgj e dW” dspdeH j o' REdzONeT eSO @iy’ | Qe o ls @amwr
Isistedwd vy ifMmMifbikdite &jd MY jteddd dzsls’ € d3p dz’

BO2YOdOH", B"dz YtSdzHOdzr d&zDO@tc o H Mg tzh W w O e j B 5 @2
BEHdW dSEOyYydY dzOigzg®W@ @ IswQfiPiAsQala d * d3H* dz' ¢ dz CE e Isj H
s 4 Milsly

BeWwHtcsM™ dz-¥WDdzj -BO2 zOdA InY@pac' dz' W ff OtcOd3j

* E,J ¢ E,J 4
(MHNP) A SmY

E -0,3® -0,310

C

o -1,588 -1,588

C

s 4 Mmil2j

BewHtesMrdz-wpdzj - tojL 5dzOdgMmilsr Cn2dzjtc’ dzg' w

* ES 41,041 ES 41 | (.41
(MHNP) | (MHNP) CChME| ¢ Sy
v 6,236 2,463 | 5,143 0,10 1.2
X 1,716 0,012 - -
C
~CH2' nh dz Odz ZOOdz 1 dzjtecdw Bpdz L CMY jted dgi

-Cn2" kst wdzr Yy Ypdai {SMfiteddzi delsls' € Hjtej Clsj toH
CN2H' WU Is"tOYIsr tcOY MdfOlYO dj JjSjda dz CeEtemjlsjH’
N DdzafS Il 2 dzj to Nh ' dz Odzr dgDOdz depIlsdy j dzjte toj L t5dzO
Cetemf BB scmM-GjMpjc' L' tojLtsdOdnhlsr SN2 tjlBé dzH j
WHicsfr dz@ v C dzOfylsjtedz® ¢ y"ter dzf d3r dzg" W H"te’ fMylsr Or dz to
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DEster IsT.daH'm dz X " dPefsHc s dzH O@dzMmIsts § L W2 dzj teH " W
sjstedwdz v Is"tD"HO L jtelslsj dzn " . 1jtelslsjkz BOtr i)r
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¢ E tofyjr lOls2t OdzD OdzH O, ) IIBed 'Hue'tsdye jodalz WL jyteldels jo2 ofsH " Y
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GG diisteOtZnj &zBOjo ¢tcOdk o O
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1 T B OO [ ¢ dljHdiszdd fisdzO d3 zddzd o |
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Y OtcOfMmis™ 3'jde®Hs’'j .z OWMr dzghb © OHOA Y"Y' YIsOtr dz w ( fjdzC
Ovfpr dzHO® DV0O0dzO J B M, -y OmMdOds'r 3 @3ZzO0YO,H Oo3H 'YRHIS ,tc | 6 ¢
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SPO OHOd Y"VYrYIlOtr dz" ¥ BOMIsOkT D"tcOdz d3)y 820 @ dzmzdzy
CEte' dg MsjwBEZH AW [ Dzd dz2O Cjdz' " &3, OBh IsOMEz-Oy " Isy

XX00OMmr teH OO didzOdzH "™ v € @20 @ &Y WO tyrisddddz HEejtc " 'dz’ M
utsdz’ d3j dz Y OOt BOYOXEZOHO D2jdz Y"Y' YOt df w dfd
N dze ' dizj 6" L * dzH J J a3 M, dmazO®kdz" ¥ EL B sdzd3" M dzO dz,
AN2jM dgj dz Iskzr dgH Olsz  d3p M dzisfis’'y 2 H 2D ly de jOfffyIsdzHcf dz@ Hr
Y"Y'" VOt dz W pDd3B jBOYf MdfOLYyO dj JjSjdg, tsdgr w
BsteOdz! HT Y ) D dal Ddzj B Isls' € YOO Cjteh "™ dz' €C dzj
S yr tor d3H OdZOH T .

s desLH | gMdzOd, CerQd3 ~yOvy," YEsHOdfijlds,, Y"@HE dah@ lsizdz]
p2jd y"yror, dMdzOdk y"yry wddoshsydwnr.

s wtf wal g

$HOd Y"YrylbOtr &pfjdim™ yYOL e y"yrylry,
BOD'" SIsOte" dz@ w B ' t6° Bsdz' f [SOB" dzOH' . JHBE " "'LAPZR " tofOB
ybpdgj BOIsr fiplsry y"yrylkry HdMmSEktef Oty dz@ Isuf' dzH"’
AHOd3 Y"Y' YIsOter dz-ylsyye ydsir dgdzCCdyls IsdznC” € HJwWweE 2" dzHJ
BotelsiB i MY OMJYE BH ', tc Y SOOMBRHT' Y Y OzOY € j ) dzii" dg dz X Ib!

BO2 d&zOdz' fMmlsr snteH] Y OtOMmIsT tOH " . [ mr s"tcD" HOdz O
lsj € sOtcdrnd Nwdzz dzgj o3z MJ H' dad BDIs' dzgH j toH ' s L B
dzd ' L HJtc' dz "Dr BH' Y Of §f OwOIs' dz » D dzgj L JettoH jj gl HS'Is
dIsiH’

I1"dz BOYOdzOdz" w dBOY MOIsT d MdzOdgH OO ' OHOd YyY"Y
Y " yYisrdgi 6 LHJ ' dz 199 d&zHsQl, v fiysQigH QLG Or dzr &sd HdME Izt
{M" BOYMOLYO jbk nh' d dhHdzOBH" Y HE®H CRED Hdzfe
OHOMB Y"Y"' VYOt dzf w dmdzOdBBH"™ ¥ § OtOHJde dB3OMr 12 J dzj

1 jtlslsjb Ol todOdzti Ote” kj dz pH' fMlsj

1itlslsjk BOWE-MOdH B sOBEER], ¢ j todjz)e lsdfsduz W, 3
YUY VS W dzr Y SOdzHOE DH' Misj ' Y tsdHBdy dHeOda C
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1 O200BBOtGHT W (M. 0. M. ) Mmidadaj Is'® , dmdzOd3z Y " YOdg " r ¢
Y"YTr YisOter d&z0O OtedzOdzDOdz L OBOROEd L j telsls jkzgizjned ¢§zQ 2
Ar maj an, H. Al tunt ak, A. Rahmmmgi, dN. MDoksdsywcazOtcsh
SOdzH OZDO dzgj G L BEBAZHT .

1 DIsdy Jdzjte ypdaj IsOdzy '™ dzOk

1. ¢HOM Y"Y'  YsP@DOUW W §QQPd3d ¢ Odzr vy Y pDdzj Odzlstet

RffdzOd3H OO ' OHOM Y"Y' VYisOte" qz0Wd jid3 cdzj dz ©O@ Qlsiz@dz
YUY 'Y SO detzh | telzHY R zOBOBHT  Isg ¢ yryry djdzjdelzh
BJ dz¢ ' dz B' tc dstcOdz' H'jYsIsy teelz] WD ezj z dfjjldnis * Cte jds'" diar |
OHOB Y"YrVYIsOter dz@7 w Y O2dz0Ote CEL ' OHOMRA ¥ O9lstsdz
B tsdzd3r fyr dzH O, w P dzdzO dp z@®H BYOe@®IZzO Odz Is' tgh " dz' € 4 M’
COHOMB BOEZOM" dz OtcH OY Is OH dizY dzH"VPSIOELD o3 1 Ay dZOGRIH OBO L
LIsdSCOdzr' Y yNnNyjdzg' W ELJG dz Y"tWGWO2HT .

I MmMroOdz Mp2¢j M, dgimdzOdBHT™ ¥ Y "YyYrylkry ©2HO OHOC

O@fMm" dzH ODr Y Olsr dzZOMIsOte OWM"r dgh ©® " jCIsjdzdzgj 2 H" . s ] to
Ypdzgj Y Odaf OlslsOHUOMdB * tc B E dzh j G ° tejls' dzHj Y OtOMmlsr tor
Y"YrvkoOtr "D 3 Y"yry, 3" dzH j Is 3 D dzj Y OzOY € j to
s OdgOH " .

2. MOY »YDdzgj DH' dzjls "Or GZH Ot dz@ W Y"YTr Yl y d&OL

RMdzOd3H OO OHOMB Y"Y'rYlsOtr dy Isiyfp'daglz DI ‘dafz Is O det
BOL d3" dzr dz Ohz YO)JIs. MmMOY "D d3" dmdzOBHT ¥ Hjtej €
Y StcOCQuz Ofifdls° A5l HH] BOTU dzgOezOtc" @zt @r Y stk Ols" t.eD " H Odz
Y StcDOdzOIs™ dz > D dzj YULJdaed Oofmr te'dxizm™ j d j ff Mdz' wizOptc ¢
Y"YrvybkOter HO dMdzOBHO " OY COIjetstedwMmrdzr w yYy"teOd3

dbdz DH' dzjls dimdzOdz vy"yY' Y WddshtsW dizBcdr ® dj 6" L
sOB " dZOHT . RiNdzOds y"yr yhr dzOter DH' dzj Isls' YydsdaoOezH " &
sptels" fIs' YORBSORBOM" L Jlsjls' dz pdzB i BOf YOODdHO tjls
sj HJtBJM Y"dH'™ dz" YIsOtc DOdzO0 §lzj ), MDAdzG@gBEH, ( B
Akge¢ndez, 1 j1d9j9€l,) . dMmMdzOd3H OO OH O YIsy dzy s®@Uz C
Y OteOMisr t6F dzdzg©G2H" ; Cjte' M dgh j, DH'  dzils Bdzr W dBOL d3"

3. 9D"tcOdz Bjdz Mildgdzgj slsjc' OHOM Y"Yr YlOtr dzr w d
RINMdzOBODB PHY' YIsOter dzr w jw BOMISr YO2dz0ts CEL
OH Od3dz" umlidedgy" ty " y2Owk' Mmr @ v YtscdDOdzkz' , &I d¢' dzgj Y sd
Ddzj zd3j Isls* € DH' dzj Is, slsB OMr dzr vy Y OkOYCjteh " dz € Y

Y ODJda Oadk®yY Is"™ dzj d3d My Y OdzOBO IsteHJ BJ S  Is' dzG J da

] O200BBOtGH" W (f. O. ). )H b Y tadXCBIsjdif' © dB’ "ydz 11YAEET dfiH ¢
“htodzH § Dsh lsOfmMz yYy"Isf OfMr d MdzOd3H OO OHOdZ yY"YT" Yl
toj Is' dzH J Y OteOfls™ tor dzOH T . [ dgw @z) -@RE®AGE W Y 8 ®dz'm," Od
Y "dgHT dz" YIsOtc tejls' dzHj X Otcd W dei@ dep, O dafzj dgh'dz ' yd® g HYGD d
Y"yYy"yYkry ysttdDOdizr dzO dzj 'L Y OdzO2H' .

s dzHAY2 dMdZOKBH O " LkY kY HdRdE OfoCly’ dHEOWE Y HAR2 't O
HO OHO® Y"Y rjsiPy 'ty WY si'jte BptelsjBj M’ d2 CEtGMjlsd H'
IsjC dBstcOd HBY M, ek lsjy YOEOfCjth' d Cfjd Yt
HDOzj dzH J 2 H " .
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4. RMdzOd3H OO OHOM Y"-JwhlsOBzd wdzB @ ¥ dH OBz

RMdzOd3H OO OHOA Y BY" YSleQdd rdddz s j 5O tc ) O2 D O dzB Ot dz'
ANzHEZdZ tSHOD'M dzOdz BOMiY @z dDd2P '@ ODIO'ddz CyCdgd®D wL Y "Y' O
tolz, BoHjdd il O2r edgOMr dzO® Ispkzj dz' L X OdzfR aChHn®adpL, C
1996) .

1 2 00BB Ot HDE' tgf dgHfj'edz’ [BHAFE ZOSKIsOME Yy iIsf Ofr
OL OBOIslsr vy Yy Olsr dzOfls OtcHITdzGt jddg lde] &z Hie jubs " QizEQ © hBYO D O dzO dzk
vOdzL d d3OIs Y Otedzr O, 1981 ' dzdD' C¢cRMAEZOBHOD"T OHOM
sOdte HJCdOOYydwv " OWddzOd " 'y lsOtaHde Y " 4 Olsls’ Y
BODM IslsOdzDOdz BZOW'™ L KAk gwlQHzQ dgHTCEEO ¥B)'tdBMIS Is QtcH © Isj WH * !
B' toH j2dz' € ,-dz@OfigH " fif ] ®tedzc j Y Olsr MiIsr  jtwC "  dH" €, DH
CeEtec" dg M IsOBOHTOD'[ MOH@z YWY'iHEZOWsHOter s " dz' ¢ Is j €
YOdzr f YSS2RO2MsBRygsdzOizndgz Mdf Osy © dj B tsdzD Ode

5. ¢c2jd Y"Y"YlkOtw" xypdz dMdzOBH" Y Y"Y"YISTY H(

RMMdzOBH OO OHOBR Y"Y'"YIOter d&pMmjddMm' dz ¥ tfRHOW" L
D"tgOdz SIMEjdze SJLIWH]G Ddzj Ed3j Isls* & Y OOu®RJ Iy fipg
YOdzff " dzO G jdzls® o' s dz' Y BOOMRdz" W Istsdz" Yy Y OdzH ' &3
slsB O dzlzy3" st v Y bpdzj BJ dz@' dz' HDtj Y jJHJ G MrgaswOd
©2000T" .

[ d G dedsy dz S J 2" dzG sOtedrd SC4jLjWHjtoH] B'EYls | dz
sum" d2' Clsjte MOdzH Ote” dzgOdz dMAzOBBH T ¥ Isnfdzej ' LHJdz OR
Y SOO@WQ@gHD vy"Y"r YISOter dz hjCilsjkzh® ' ¢ todzjodze f d f§gr@dse
HBdzH'" YIsOdz Y OL ' @' CdLJjWUH] dMdzOd3H OO @z OdP 2 0
dZi ' LHjlZ "M D "Od di3j dz MO~dnr MmMildedzj IS¢ ] MR G s §
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tojls' dzHj Y OteOMmiIsr to dzOH T . ["MMO §0O0200BBOtH" W (D.
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BOWdzH Oz d&zOtoH T YOL " tg' HORBE fMdrtdtsedvwd)r delswtcrCyj
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DH '  MIsjte tej s’ dzH J :

B@Bpls' -dzpfc€3j dzj o Isd S Odz" ¥ IsOdzH Oz,

MOdzr Mis™ edgOdzr IsOdzH Olz,
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M Ot OWMr dgHOR Y OHEOHE J dz's "dz Y ODHO2 Y Ofmlsry h Oy
YT dzgH'" YIsOtcH" BOD" dzOdz" Ispy " tedBj tejls'" dzHj Yy OB ' dzH

3. sddBBJdzH €CJ Nilbk: Cuh, nuw¢"' dd yopdzgj B' dZ' d3 B
D" tcOfzh O f O200d3BOtGHT W (D. M. ) MOMmlsry ¢j d3j dzH
G2 dz ¢B' d&z' dgdz' we BJt dzz® d3j dz Mdy Olsls OdzOH " . 1
CeEte' daj H' : OdzH " d3gj dz ' M C° YOI fjdz yYOB' dzjls st

YOO Cjtehm ' f&ROMONOdZ (et SuUh BOt HO, ts dz' BOD' I
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["MO 02008 OtHT W (D. Mm.) EAd to" dzH J G° Y OdzO+
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JwBji¢ Hjdz OBOdZOIs Oty dzr € j d3j dzH | dzlz.

[ Is"tD" HOdz POEAOUAGRY YdMMO IsjS¢ H' dd B OW dzH !
HOBZzHT W Y " dHydRsyddseyfw dzr v lndze' ' tojls' dzghj HJ Y Ofc
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¢ j L jJB@GNjnockdata®tey r dzr fyj deOted2 dzjte Isj Cfjte’ dzju' . f .

OdzH" dz OdzO MOdz" Misr kDO, bDtelslitcdz' Y O0HO2 &ZOtH" (
BOMY Otelz dzsec d ¢ OMrjds " YR ‘tefzfig'jL 38l IBEH jolzHY €& B Jtoj H " .

[7] LjtelslsjzHj CGteOW Isjttedwmrdzr w d&OM"hIsOBIsOdzk
CetefMmjls' dzj v " . I"dz YOOdHO CEdz € N2 HzePrzdirjin f
tcj Mz dzdf EWelzf YHic' ytsdz yjdz dzjtc' dz BOMY OtckzH O ¢ ZzO
Yl Mdwylsr Ispf' dzhnjtc IsteOdzL dlsls® € OOT dzgH' WIsO2
ydtee dz' ClIs Ydr d&zf MisOdz BOMOYf Cjw &OMhIsOBISODT
DB jB'OBOdz Bsdzr f MOdZOdZOH " .

[8] Litclslsjlzdzjte' dgHj Isd'® d@gH ' dz' S Is"’ Otclsls™ tolz 11h " ¢
f OtcOd3j Istedzj cH' B  tedzj ' f Yy OteOMisr tcz YOy jIsls' dz' ¢
Ozetstedlsdz 3 JIsC" dz €' L, Mtsde" d3j dz Y OlsOte CE dz'ytsdp 5L
Y Ldjls', fsddydw, VYSDO®RH'Y CEd ¢ 6§jtolsttkdo
ddzls j dzdzj SlsOdzHr 123 IbjS IjrddtOd v hjih' & Jdj:
Dtoj CgIstcdL Is" tojIs' dz2 "2r BHOMIsr ckhr dzr' v dejc' ' L tojls' dz

[9-10] j wB j sOjc OlsT dzDOdz B OMY Otelz XYN2jdzj o' dz § MmJ
Y OOMls' 6" dzDOdz. [ "d yYOkOd ¥ bkteOWdSCj VsdzH OdzfmC
h jh' d3 Y OB OdzHs@ddss'dziell) d WOGlg dalsy " 3" Iy *“ Misj 2 OdzOHT™ , O
BOMh IsOB " ) tdtd WORRAEAMr L Jjlsjlk' dd (ttsteHddOydw
Ndz€ jdz Y OdZzZOdzOteH OD" CEfIlsjcejdz Yd" dz@ lsOtcH " B' to (St
Bjdz SHteHjdz' d&z €Is* OLO2Isrf, BOMYOttkzH'T W dCJjd&H' dz

[ ZOXBH@OW¥ Isjtstedw fmr KPIzsg d @ PMm'(,Fue 2 gz wogts
BSHjdz Hik ( Mat Ipab M| wd dky YOz Ytz d dzls | dzdzj € Is iz O dzH
Y 5BOdZOEZ Bjd HOM SZDO dzgjG' L BSOS dz L OBBOdzOE ( ,
stcOW g, B cizse, d WDy f@fiLOtczDO B OD' IslsOdzDOdz X D dzj
hjh'" d3 YyOBr dzH O2Is7 dz ddzlsj dzdzj SIsOdzHT Yy n2jdz2@ y"teko

[ isBHBd&sedw

DOL YOO ZOtcH O 0Oo lstsd3tsB d dz Is DY ds¢ * dz O O fiss@D I

(SO 6O/ HjlsjCIlstste/ Isj dzj RO d § ©Yzi > B @40 O AP joHe"dds g d
Otcyr dzr dicG'LHjkEj] bpokjdH' . [MrOo0Od BO2 &zOdgr fMisr
ddzls j dzdzj S IszOdznr Isp " dzKPI {ieydReritm@ante: Indigatbi®jc y ¢ 1022 ° @& O D C
hjh'd3 Y OBGE WO®LEH] pizfev'fipzr wOor to¢ dtsecd ¢ Gdzj GF Wz -gH j L o
Ofr tOHT . O dzc sted Is Mat !l ab StlsOMm’ dzH O RISON dz' H
W stc 3O Is ' mipek@a&tdy s dzH Odz" dzH ™ .

1 JtelslsjzH' WishOY Ok’ Isd"* d&3H ' , Is" Oy IsT Y¥Ddzi Y
dlsiglidim dd dadGe' LHJdze] dz ddzlej dzdeidh lizlz O dzH'rdz CdgCdy' fif©
Cjdzi m' CJLJWYUH]Jt tste’ dzH OdzH ' :

{ DOOELOW dSIs' BOMYOKLEH' W Y dH Oxzz@sHODY  dajHe
Cjdkh ' &z Cljtc' dz Odg’ YOk ;
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1 D0&zO&EeEY ¢ N2 ifM' d VW Isd' BBH' &z ¢ dz BODOWAO?2 I
SOWHOL;

1 ufmr dzr czo bz’ dzdz’ w Isd' d3H ' dz' 6" dz dEsH jdz! H] Iz de
ftcOCIsdCOdz' v bllteH] IsjS¢Mmjtck.

1dtelslsjlkz deplsdy j dzj to'dzj " telzr 3] e cBR B cgkpdzy " IsT
BSdzZOH " .

1 "dzr WOor te dzsedSC Odzr Y BBSH Yz mISls jyPHejz Y FdzzemL 1@
I1h *Memdanils d s dzr wdatsded C Ptzicy Is™ day n zf{AS) Y sdzH Odgr dzn " . |
Y "ter dzr d3f Hh dzi ¢' L é¢nput I8 Bpele@dz (is'tctis@H rOinput 2 dzBe@yEH Y
(€' H" 6" M/ SN bHPuUiputizOMiIr s9i on (" r DOW! czas 'dAOtc ¢ Hig 'Wig/
02dzr BOdz" Mistelisj@E Rtz 0 Mdwylsr dzd dzg o qsl dzd IME d'O¥s Is I© giztc
Mp28MMis’ dz' ¢ ¢ ndzhhiydr ez@icp functions) Odz YIsOdzHT

Fuzzy Logic DOy §¢ gy ylsr Odz' v 4 d34 M, Y"B!
4 $Cjo0 Isplkzj@dmOdz Bys dfF@WHHAD 2HEZOMWS'H) B OD OdzO2 Odzlzr . J
‘teHJLsdEdstzo dzd d3d Md AYts0Oter 0 Btsdz'f SCjibfj2H",
yqd3H jteH] BOMYOttkz h jh' 3" dz 3" &3MOY INtH] Y Od

1. Inputli Speed[ tclsOh © YyBLODOK f YY" &ZHOBH" O (V vg)

Speed O0O2dzr BOdzr pr  CEdZ" € OO dgf dgr W » Oczff r Aj to
Btsdzr' f IsOB'" dzOHT . JtelsON O Yr ZzHOBH"™ Y Y tSDOter -BtsdzC
Y SL 0O@AdzzB s dzOH'T Y bpdgj Y dr dzr MisOtcH OO Y ddzOylsOdzz ' y |
IsE d3jcdgHdgH j CEdZ' € O©OODr dgr BOWEWEZOY, Yltee' LEh' dzj tH'

h
B
tcJ

CEBj2jH', BU'd Cjfljd | YOd §lsOMkr d@ w B OMsOY Y
GSHJ & Hj  Se diiy@oiaf dzc o (MsdCOd ¥ HjVe]2dPEa]
sd' fMls' d&' ¢ WkdSydwmr Bjte djH' . [Mr &O2hO yu2j

ﬁ>|fd2HOd3HfY Elsy IbEM] do MmMdwylr OQtcOdzr ¥ X ODOARA dz(
Bts2r dz" O CEdz SIsjtcH' W yYtLOOMdzE ' dzH Oidgtie da" Uz Q@ rtedy'
Jt¢ dg ggSg ' dzH ' toj H " .
2. Input2iDelays j fIsjd&z' mlsy SCSukkz EOY" I (T raffic_d
Del ay 02dz 30dz" mr CEdZ € Y"tcOdzHOte" dzr W S dpizdzr
ZOYT"r Is'Hdgreks j 2 dz GCEtMmiIsd H' . I1"dz fOtcOd3jIste IstcOW dEC
N OdZOBO bkltcH]: MEgPOBOEAY O3 WOLOdZOtGr H'"ter i 112 dzj f
Ndls' My jmy, Culskz EZOyrlsr EMJH . Del ay Yts0DOter B
Mcdzr W MOdzH Ote” dzOdz Y BSLOOdzZr i rteoOYMr L Btsdz f, OODT
SE iSO CHGI'WE j 2 dzjted3j dz B jto' dzj H' T B2 OEz" 1cO¥ IS H ' o
Oz C'H' to' i) BOWPORINO f OO stedzj 6" dz2 Y OQAIO tojlsls
Y OMOEOHEE 1 dzj eedwmr dzr w B tedz' ¢ dg (" MOdzr , cde O
Odz" YIsQYuizh., Cls* Is"ilsr dzgkeHr w OL BBdzE"T Y 1U2jd2" W ) t50DC
3. OutputiEmi ssion (hr OoOter dzgh™ dzOte HjWGE j 2" ) .
Emissioni B " dz" wD'" t6¢ BdsH jdz' H' W hr DOr fp O22dz" d¢zOdzr ir Y
pMj B fzOISIsO2 H " . Z" 00Ot dzH'"™ dzOtc H jWGE J 2 Y 5L DGdz' M
Y BLOORZODOdz MO2 " dg, Btsfip ynt'M (idle) EOYTrIr Otels
fiP2r dz CO ypdzfj BOMYO LdWdzgH' GOLHOtGH'™ W BEd& dk°'
dtsdzH" YIsOdz Emi ssi on 3D dz stcOW¥WdSIs" w AMOY OMmr «
0 Odgadzj M, sdzZOteH" W MOdzH Oter toj Is* dzH § 1 Csdztse d W dz' )
I "dzn WOt YBte' IsT dzH " 2@k fdgodls dDyejl fig' ydzHe jts diBpdedzOyd W ipr G
IsE dijs tzis|@s 0 OHed Off OL tsdgH OtcH " W B ' to' dzgj >pPleredtH CHdE dggQim r +
Y00t Y Emi s@GBpredshp@®BOt’ + Del ay bjdyjdz d¥sE
BsHjdz? H' W dzgje' ' Le" fteddeydtf dz y"tcO2HT .
1 ODHOWh Odgdz" ¥ W OL OdzOter CE zM® dzZOOB @0 A@OB Y R . BH
1 "dzr WO tol QeEey CjOdzj M (HDdZ toj & 0O2 BpOdgn Ojc dz) Grc @
"Mlsj21Is’ dz2 BBOIj BOISdSC Odzr w Y bpdaj Y OMOdzHT d dzls j dzdzj €
CJdzej dz [s@yydo@g)ydedi di3HiPidz0 Oezs 0§ Yy OlsOw BE dz' dzgj H' . b C
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sBl jCIs BJ dzG 'lsdz'dzr ° 1€ ' HORP'BEOGLD)] OZzOHT'™, wodzd A OYd)
0 i dz 1 OtOdz' O fidy DDIS O drgrdrd) dic B tztzrG f © Otc Y J" dgH @
fpn 2 Jdzj v’ 3" dzH O 4 dzj o34 dglgfls ‘s © op'd ¢ dAvtdydzdst d vinfBdz'dy Is
eNO1]snte’ dzHj Byt dzgH' . [T MOz , AYyr zZHOAHT ¥ IsE B
Mdwylsr BODOMzOt dzOYIsB' '] &P tc® Bip 2 dziel3f th dzls iy thif Gzls I8 §
[ z02 " O, N2y dzOYy Is T Edzh jdzGjdz ospDdzH j t6H ' (3" M
snfm" dz2' Clsj tec Jj IFiOHENQ dey ™ tg "d4fj ,tc Otey r dzf YtSter ISt dzH T t
dzb Isd ¥ J dz dzOY IsT MOdZDO IsltedzjdeH " 6jH' . Y BY Zf ssYyjpme
(YOdzOdzr v IteOW ¢, Sj ndzsdzsedw dzr ¥ ted  dd3H | te, Isp Iz
Y SdzH Odz" dzOH '

¢ dz" ¥ dzeRg )¢ BEM yogtsB O dzOR

DOZzOdz' ¥ Oolstsdzss d dz stcOWde"'" dz Isd’ d3gH "’ Of
Odz" v Jd&3ifm dztsedCldd M( EBal ddz yy sldi@idaz) eL j CIs’ B 51z
CjLHj2mMsylsry fjdz Bjdze' " L' €CJ bpDEjdH', E
Hj Isj tcdsd dzd tcdzj dgG j dz d3tsH j dz'! Hjtc d3" dgH ©2 XY ODHO2HO
Odz" ¥ J d3d Mi szttitgis @ 0 Otdijdor Y Is dzd dzé @ d Misd € Odzr y B OT
YSLOOdZ Mr dz w OtOdzr vy Sn2dzjte" dz dSjdsH' IsliteHj EWH
[ fmr Ljtelslsjlz OwWMmr dzH O ©tcOWdSIs® BOMY OtczDO OtcdzOd
DL todzj dzgH MATL®BB] dBtclsOMmr dz" W F u z¥2'yc O tizdMgardani IsTHdf 0 Idan g
Y BEBORZOdZH " . 1 "dz Isdfls’ le@dny @icHz" Vi dodizlhl i ity deb sdng B ‘P dz]
IFFTHENIs 1 t6* dzH § Y " telz dsOWwS Y @azOdz" ¢y @R Y Mdwylsr GCE
BSHjdz HiEH] CJjWVW YdzHOd dzk' . s  t6' ) O22 dzr BOdzr zOts
dZi e LE' OOk Istdnmnjt 67 IfpOReHdO dAOEAS IsZBF © Y sL;m@t2ifp Y '
Del ay (Ydrd mMsO dzj &3j MJ 3 Bd Iz MO Xk jdosdr 4z /
stcOW dCIs" BJ2' BHJY BOMY OtezD O  d3ll ZOUtpdgHI* Emissiory tc j Is
(h" DOte" dzH " dz@tdzj d3j Mg j 2 jclsh OdzOdzr Y i @Gxéen fight Time W D dia((
N OMmr dz ) Odzlzs "D Y BBte Q3j Istcdzj teH® Odz" v JjdBifgp YN2jcy
ftoesyjMisjtc' dz dzgj O"tcdzr d3 HDdz BSH jdz HjkGj] Y bpdgj B OM

kEZOH' . s't' f] O dzr BOd dzOte' -z fyls Jsuf] MBdzdzy § Ot Gzfzy d
1 Cjigbje' i 02 dz BOdr dzOter dzf W Isd' fls' dz' ¢ WlkdzC yd
b2de" RO ddzc o dMisgdde’ YI§) OOy kv d' Mmls' dz' ¢
OlOkr |Isjtedkd dz 02 &OJ (a, b, c) W s te Bz dzO iyt
sliilsk E|rs0o0Oter [0, 6] (0.6,1.0,1.0) | t @ .
mh @ 1@
g T,
??ﬂ@ g pa
ph @ p8t
[telsOh O [0, 6] (0.3,05,07) [t @ _
m @ ™ ~ ' 0 T
9 mﬁn&y g ™
ﬂ&naﬂ
M hm® @ mg
U EBJ dz [0, 6] (0,0, 0.4) ph @ m
™ Jd.
{ O = hn @ m
m @ 8
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Fuzzy Logic Designer dddzsjteWWj2fm" dz w dzjc' LG
NN2jdg W Odzff r Y"ter &gf gf M B P2 dgj dgPdzj zOter dzr w Isd "
Jdze ' L &z jdz (Speed IinakhGDOkagy O G &6 EI®)dadz &30 dz" f
Isdyls* dz' € WEZzdeC ydw dzOter dg" v Jdze ' L dzkz' 18 eig@oOteddj
HjWe,j2dgjte" ) . cte 0O22dz Oz "dz Bdzr W Odg Y IsOdziz
WEZzdeC ydw dzOter sOQWHOdz f OtcOd3j Istcdzj tc* OdzH " dz O dzO
BsH] ZCAYM HJjtjCIlsjte' dz H"ter i ddelsjteftejlsOydw dzOH
dzblsdy jMm" dz2 Is"tcOyYIsr bDte’ dzsedSOdzry IIsptzny Y Gidghi BO
NXN22JM dz YB8BOXRZOEZHO Jjtojyjdzite BOL OMT hjh' a3 yOBT
[tej ) j BiLOMB cjcecjtc éiTH&ND & &tcddIlF dzH OO dztse d € «
Yd" dzlsr O dzgOdz Is" tcOH T 3 D dzj "te'' M fOLOd3] Istcdzj to* dz
O2dzr BBOdz" Mr dzf w dpdz’ dz Odzg" YISO2HT . (e Jjdzite IstcOWJ

tslsr tor
d ]

SE BBj dz/ BStels O/ ¥ sD O’ ,
02 dz" i3ZOdzr " dzr w

GreenTime: Y ' My O/ stels O/ "L OY)

¢ '

02 &z BOd& kO’ dF W

BOtdz Y
dtednddzite BOL . .
HDtejYd M  d iMitfsjkzaj

"YIlsd B3Odz
BOL Ofyr

12€ j Misted 3 J dzj 6

spy ' tdBP & § D &Py MREOEG O 30 dz' Y
02 dzr BOdz' dzOter dg" W
IsE d&3j dze/ Btels O/ ¥ 5D Oter )
dzd dzG o dMisd ¢ Oari 5 s idzo ts d ¥ Jsfg 'd3fe dzl B O
SOQDO2" dzHO2H'™ . [ T
YOB'" dzH OdzD Odz dzd dza &€ d fiplsd @ @ dz'yyn 2 ¢
Ced3Bd &Z2Oydw dzOteH '

Del ay:

B" dz@ wO' g

% D dzj

MW"

dzd dzG o

BODO&zOEZD

diisdS Odr

L d

Y Q@wmtt g 6 Mz tgrtedzmy
EsedCOd ¥ Y

hrorf dolsdyJm

Ster Is’ dgH *

“—p §‘tg‘fr] hOd:SOdZOtG Zrorfn h0d3
i' OBLOOW dHOBH| sk 1 CCdzsedw dz
1 UE d3J dz r so0t’ r soOte’
2 UE d3j dz [.ls O ( SO0t
3 UE d&3j dz UE di3j dz Jls O
4 [ tcls © r sO0Ote’ r SO0Ots’
5 [tcls © [tcls © [tcls O
: [lsO UE d3j dz [0
7 r sO0Ote’ r sOOte’ [ tcls O
8 r soOter [ cls O UE d3J dz
9 r soOte’ UE d3j dz UE d3j dz
1 "dzr WO to dzCEREIQdeY hIsgiH jdz2 Hjlz ) D dz

YU dr &5 f§Q@dzrndee s .

I dzr WO 8 e d S Odr ¥
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Unied

(mamdan

A

Emisson

ey
1 MEBiH wo't dscdSOd ¥ d&sHjd H' Y

I vdzrn worte dzsedSCOdzry yn?zijidzg w (FIS) Mandahir Y
sdtf s’ BBts H j dz s OWH OdzD O dz. rin2yg Inh dz,
Input 17 speed ( stelsOh OF Exdz' d€H O@II™ ) dz" W jtoC ' dgH ' G ' dz
IsE d3d dzv § M4 , CiHNsY'dz’ DuipP B BOzay (¢ H' o' G &I BR'
Ydr dzr Mls©O dgj 3jMj YsdkZHO Ibtsylsof "tk "L OyIlsr 0" dz
' OOYM' L BBd §, OO’ d dzOh OtedzO2 H ' .

Outputi emi ssion (hr 0Ot CdpHdz'AEO ey BILj@dE 2 r)dzr w1 €
Mdf OSO2HYSLOBYIBOYd' dzjcjdz MO2" dz ypdzaj €' H' t6' M
GOLHOWGH" W BEWM dkz* ¢ E Bspeedi 4 ‘Belay f © Wz BjslIS'texizjdgts H QI Y
Y ODHO2'" dz BODOWOY , emigstods’ juw Gigp2s ddg jhfif  cdgigOH ™ . ¢ €' dgh
2 dbkitSjpseed, Del ay Ybpdzgj Emi ssion 0O2dz 30dzr dzOte" d;
Functions) (Matlab Fuzzy Logic Toolbox).

2 mME®pbed, Del ay XpDdzf Emi ssion O2dzs d3Odz" dz
(Membership Functions) (Matlab Fuzzy Logic Toolbox).
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Lolsdyjdzjte’ §jdzj ' . MatlapFuzpydisgic Teobasiols ' dReujl de v
([jiXj YOwORY IsgcOdnizd)Odz fiyplsdyjdjteH' 0 CEeEtm]ls

speed = 30 Delay =3 emission = 200

1 = ] — ] — ]
2 = ] C ] | ]
3 = ] C ] \ ——]
4 [— ] \ ] C— ]
5 —— ] \ ] \ ]
6 = ] \ ] \ ]
T C= ] \ — ] C— ]
8 — ] \ — ] \ ]
9 C—= ] \ — | \ ——
10 | ] C— ] — ]
1| ] C ] \ ]
12 ] C— ] \ ]
13 [ ] [ ] . ]
14 ] ( J [l
15 | ] { ] L
16 —— [ ] — ]
17 — | ( ] ( ]
18 — ] \ — ] — ]
19 | — ] \ — | \ ——
20 | — \ — ] \ ]

0 60 0 6 [ T— |

3 ulbdppldsdyj dzj te

1 DIsdy jBRytce Viewer Oty dzf B H J dz " dir mr dz Is
mMktejIls B"dz@m WO to dzsedC Odzr v dI3sHj dz2r H' W dzOYIsr €' t6°
CeteMjiIsiH' .-sOTRde Vibwery atbOdz" dzh © BiRztcdgis BzwOdpts tzh 3 Oy
BOD O dzdzO dzS{sedts BB tcls Oh © 3 ' idH ‘OtelZH dzy BODOMel® =38E Itckig Is"
Oy rilgr¢ " dzh B OD O dzEN®sSIENE=t20§j rIsO Qe j izl ' dzQtd " Ay ¢ j B'OD (
BtsH j dz dzplsdy 4 M’ to Is* HzH Jj ' dzj te ' TClpiHzL @2Apdz" sASOAD dar QU
B3opdz' d&z CeEtemMjlsjH' . ¢dz Dte Y OlsOtcH GWits dal iz 'daclsjd ‘Ibfpld Edf'
HDtej ) jJnfe'nda'ewr s hi p ddz'gc ‘edz G licpjijlsiginy . sWj t§ jO¥J dzfetez’ 1§
(IFFTHEN rules). ["dzZHO YOdEH O2 jteinj 'MEj yYyfMmr dzo
D dzH j ' dz fAlsE 3 dz/ SelsO/ Yy 8D 0O 0 HjWwej2djte' dzj Y
B dzffj dzH ' toj H O dzBff™ j oz @' d®pdze cHDAFOL a PBHE&ZOOdzH ™ YV Is
d3tsH j dz CeEB' daj Atstcls O OO 02 BOYIsOLDO YOV"™ dz2 | to,
B't' Cls" to" dzé jdz pfyj te' dzpHsrging i’ dimiéiz2 @) 09 findzIO'Q weizeathzD jc
YBLOOd M igEzkgmy Btt¥'O® Elsj dzOh Ot HO j d3j thitclg Qhj @z

HiWGEJi2G6J4d @y rdelz CetemiIsjH’ . Rul e Vi ewer dzplsdy j m°
HDdzj dzH j G § CEd3y SIsgmgH" MmMyBJB sdz: y O2 J©.dd
02 RBOYsOWKCID dg, Al @y ff deplsdy jM'  dg W YOdzO2 Y Odz' ff IsOMmy

SO cOkOEHOd HjtejSlsjten' Odk

DOzOdzr v btcOWdCIs® ddzls j dzdzj S sz OdzH ' BOMY Otelzy tsylal 2 §
Bts2'" dzH OO0 BOY ' dzPizdzi¢ Oeigztc OEzOg™ tor dzD " dzOter Y s dzH O dz
YBLOOd M"dz NLH" &M" L BOY '™ d&zOf , dzOY IsT EOyrls to]
Odz" YIsO2HT ' tze @3k Xpwdz & y EfigCdg’ fif" dis jO i SEIGHTOR O j Is B t
N OO0 H @iRjHdizj ¢ dgisdgl| €dxj" dzh OdPH) YIsfpegV vy IsT Yy sfr &3h O HJj 6
SO tOZOtcHOdz HJjtej CIsj toH ' Odzz CjL jw' d dzls j dzdzj € Is

BEdX ¢' BGd § kOB' &ZOH', MmjsBjB' BECHYOddzj d2 jH J teigH
oY OfsDde@ dzn ' . SiGsdsjjtc Qs "M dzj €' L ¢' EZyOm< j dzj o' dz.
CeEdz € OO'" " dz HLH' €M'L BOYTr dZO2H' . 1 j2dzj O0" dadzC

COd3d O/ Y N2 Jjdzg" w EL " dzHJ HO2" dz JMiflsjdkzejdz f§f OtcOd
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CEtMjlsS ' wBGRdgp df j dejurH' j)z; (computer vision) Ot
MO0k, IstejSddeG, IS' D' LH'Yls' BODOWOE) .

1 j2dzj OD" dzdzOdz Odz dzOlsT 2 "dzjCej Mlw) H ji ClteCalf] jlsldc deffatg) C
2 fils OBBj 16O HjtejCIlsjte’ dzjdz Cjdzjf' Mmdf OlslsOd30dzte

SEdZ' € MOdz Y pbdzj OOB dic YOG ISZHOtEO d'r O dzH

UrOF LH" Y T(|dselams iwt s)isdzk Hjwej2' , BJ d&6' d

[lsOh O ' ZHOHUE @ ( speedPd M dr W y Odef *

AW N

S'H ' M/ Sbki CE®RMN EEYBPE' s"tc0Od dzj &3
Il dzj f° ;

( SOy SOt B SPRD ez YOS @Y W Y1 SIsj &g5jMm' dz BE

[YJODO BJjRdal'tds sy IsOkz, B OV IrkeO , (Gfr CdsdZ
i3l i3E ' dz) .

[iteiChkjteH' Y OwOwkk yd' d& ¢' ypdaj Oyl EOYyT

steOW d¢ YN2jMm dzH HjtojC Y OwoOttlkz yd' dz ¢ B (
1 cOSCIsdSCOHO C O tcOH Odz Oidkr0dzGrg ' Sz difH O AR tOdz jdEs Op tof (
Bl BE dz. r OUOtelskz yd' djdyjtilbrjd NBOBE'd) ysdz®i H "
YN2Jj ELGjt Msjteej GC4h YOOy BJjtejH' . gtsdzH " Y IsOc
SOWHORZOHT . [ jtoj CIsjtoH " MOY IsOk s Od3jdtg O HPIZR J>Ed] dgO=iZD O
StelsOdzr v it jteej Y " Bjte" &z f, D’ YOO IsOdzHOE/
r sBOHO HJjtjCls) 8ON § petgRBOdzdszO Odz, MmjBJjB' tdzt 1
B  todzjhj MjdehtstH' w Hjtjc d B 't § OC jAC jsjyddeql o
9 4BrLBjIslsjtedsjdz (API ) d4izls # @eP®ds) © O@OdzO twHOGR dz® dz'( dzC
HjtejCSIlsjte' Ybpdzggj JSON WistedzsOlsr dzn O " fr dzgz 1 dzg* " (

I
{"sensor_id": 1, "density": 20, "speed": 65},
{"sensor_id": 2, "density": 50, "speed": 40},
{"sensor_id": 3, "density": 85, "speed": 25}
]

(
{"sensor_id": 1, "density": 20, "speed": 65},
{"sensor_id": 2, "density": 50, "speed": 40},
{"sensor_id": 3, "density": 85, "speed": 25}

]

[
{"plate": "KZ731AC19", "speed": 25, "limit": 60},
{"plate": "KZ212YVY®5", "speed": 55, "limit": 60},
{"plate": "KZ967AKK®@5", "speed": 38, "limit": 40}

]

4 ulitgjOkj tOdzOtcH Odz Odzr dzOIs' dz sOW & H j1

1 ODHOLEXZOBOMZ v " M¢j Ofr ckz: M™Matl ab + JSON (m

N Mr dzf dzof@ak j dzdzj C sz OdzH T stcOW dC s’ BOMY Ote lz C
BOODHOtedzOB3Odz" v IslteHj " MCj IO @YW dH ™ 4 O0 v Q2 rdalz v dz@
YOYrdz tojydd3Hy BOODORZOY, B"dZ WOr tg dzsedC O Oty r dzr
CORj tOzOKd B fetce Plslstsdz’ v Y sMr dzdg02 Is"ter f, Odze tsted
Y ODHO22 dzOtcH ' dBtsH j dz' Hj Iz nh' dz Hjtj CIlsjte J SON
"2 BHOMISr u ek Ispm' dz IsT O LHTY fjdz " ZHOH' Y Is
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BsHjdz H' W Is" tcOY]lsy jizizjots dB Q@G dE'taey H " ter filsr O dz M
BJiGJH' .1 ODHOtedzOdzOdz" ¥ B OMSOf YY" BEAX 6" dzghd Mamda
Y"ter &ZOH'"™sHjdz 6 J&° €'t 0O2der RO ¥ §dzcl yOfAH] i)’
Cedz’ ¢ brodyf@lbOdH'Mm yDdzy Avler & @k HSPE@A Mis0 vt
" ZHOBH" O dz CSEteMmMjIsjH . zroOorfq O droizChyg ¢ )t jldsO LoBHG ¢
"dz BODHOth Odgdzr w Y OfMr &z yOdzk EOYTr Isr BBdZ''f IsOBT
dzHj KjHrH'i3jlsctgs '  to6 C ' to' M yDdal hrorfp f OtcOd3,
d v dz@ediuni Hiiogvh -y D ddjediuBith @ mtg ) StedzOIsT™ dz'  , ts dz(
WEdC ydw dzOter Oteyr dz@ Bjte' dzn® . [ " dgH O2 Ispfy’
Is oClAs]" dzH O zZO2 IsOH " . s j dzj M YOHOBHO Y112 JcC
dz JtojyJdzjtec BOL OMr Y "tor dZOHE NO [ tfotg off dzvla)
H' 3" MOdz' , Cedz € Isr Or LHT OF IseE d34 dz

rfMy Otclskgs O @alr IsyoodzjL HY YdzH OdZH T ¥ IseE d&3j dz B
Otey r dzr Cjflsj dz Mmis® sOtcy OlszDO > ODHO2

JdOdzd L di3' dz Yy Odzr f IsOflsr tor C'te' M §OttOd3y
Dtej S J s’ dz BEgHaj M. 1 OB GcdzO dgB@ dz' W dzOY IsT

ZzO22Is" dz ¢ jdzj eOlstste " MCj ytsmr dzOHT . { " dzH
Hyted CIsjtc MOYISOdzOIsT dz JSON WO2dzr (tr:
terval = e fipjj SdhdzHe) B8t dO IsTeda@Ho'r._iad, d
ZzOdzr f Bls" OHT . uwtsds d3j dz YOOt Isplkzdz' CIs
j dz: sOwj tclsjwe' ) D dzj cjgngr fd¢ MODO
", Odz € t5dzP Odz' fy D @Y dz'lsfi lsizHtg dz Oyz" d €' dz
X" ZHOBH"' ¥ Y SD0Otr tOY dBodzH j ey Obkr' MmC
ypdzgj BOMYyOttkz tj OCydwmrdz@r w H"tr fMisr O
pHEN S to dzOtc H O dzd3jOfmlyT dzm@ dzk ( dzggat a Oty ™ dz G J dzj
tt dBSHjdz' 6 Bt dzj H' Hd , dzblsdy i m" dzHgy G
j stcdzj 6 ELGjtecjdz MO2r dz BODHOth Odgdzr w x Ofyr
OH' . [ fr dzO2h OmMak | dbt &) J&OK®" L dgHj G BOODH
spy " tedBj dz' € Isj SMjtezHjdz EIBS  LEZGY, Jtiddzj oH'
HijtejCIlsjtc' &Bdjdz ddzlsi ctceOyYydw &zOzZDO HO22"Mat zad' Ltk O
B" dzn WD to dztse d C Odzr vy pdirgH jJAB GIN  nyo'ceek data Oty ' dzf
Gjdzgj tcOydw dzOz S BsHT )

e GBW
FEF-FRF " FYPRO0TRETTE ™
SEZ

S0 O 4 =
— % -

"I TOTv el ThrITON
N’Sq—'ﬁ-:mIQN'gN'
Ao — =

=5

&
—. 0 T o

QrMmMa+—cCc+-QFOTRFOFO~™ N+

FRO<XFTHH-a " WoW<X = NgE<X T =go
g

(20O)

avgText = text(ax,10,70,85,'", 'FontSize",13, 'FontWeight', 'bold’, 'Color','b'));

%% --- 3. Real-Time Traffic Data Generator + Evaluation ---

(i).density + randi([-3 6]));

d + randi([-8 3]));

i).density + randi([-5 4]));

5 wlbtgjjlicj SIsjte’ dz 64 dagj eOydw dzOEz
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I ODHOL&OBOd W dolsdy jdz SEtm]lskE (zE dzdads & & ¢ dzg
YOyBEB®atl ab GCBH'I 10swmiydehydsteH " W HJ Q€ s'jde” iy oA Is
GreenTimedzp Isd % j dzj 6 Cjifilsj kit dHj hryyOd wbkijll
AXN22jdg' W "3 M deplsdy J dz te° CeteMmjls’" dzejdz. 1 ODHOteC
LOy' slsO 100 j4dBfjOeH)’ W H j t6,j COdz DR OB O R Is tc dzj tsH
BsHjd& Oy’ d BODOEO2H'. [V y OpddoiddersilyMm®g ezj S
s O L Hspeed() BtelsOh © ' dzH OAdZGH ' Y )Greendirde] B POy Qs ] Gxdzgztlzw
NOdzz EOYTIsr) spdzH jte' BH 'Sy ozE [§ flz. HLEOOE) B Uz n(dBis " O dz
SE Bj A I 10d/ MOD) BESEZOOd ¥ ODH O &ZOte H7G i jASj U@y 2 e dzi
"t dgr f st te, wodd Sjfljd M’ Oty Olkz Hh' dz 3O
CtSH BEM G' dzgHj (dzplsdy j dsjOwen' Oko il QigzH3 D lsaltge®ily € ¥
[ " dzHT@ffic Density 3 D d#verage Speedsfy! Is j te* B2 dz2G@en Lighy Tirse] dze
BpdzH jto© Bjls (surface) Islite" dzHj MOdzr dz" f, dzOY IsT
kpf' &z SLOWdS JOEPd BHOXZ &2 BOMNY Otz Mdc dzOdz dzr W ¢
CeEtodzy C° slNtcHj BOY"™ &ZOEZDO &BNABS dzH' € B jtoplsOh @t
GreenTimelzp dz' dz jMmjflsjf (mean), de RBbls' dz toj s’ dgH j
hjCljdz ycOPtelsedgjdg BsdZOOdz ¥ OODHO2HO (& MOd , >
LGjtlskz Oty dzr N¥N2jdzg W OD" d3dH OO ey dd3 dz adL Iz
jMsjd ¢ doobdyj ®jid 3D odLEOdk]LOYdY B't EZOY"
Oy Otelz "N'jV ' Hig®@Y 2 dzr O Bjdz H"ter Misr O dz BOY ' dzC
0 i HjtejClkjtt' BB2 ' &' O fuzzy BODOXOE d
ts dz CiMmlsjm" Ypdzgj 3D odLEZOddL Oydw.

g e fuzzy Goranarsei®, (1) 19:49:07 | 1 cemcop Aeperd XaHapToingsl wowe fuzzy Garananmy
' sensor id  density  speed  GreenTine

1 9 19 79.497
l %2 2 79.893
3 160 10 79.497
4 16 1 79,04
5 166 10 79.407
b 166 10 79.407
1 166 19 79,497
§ % 13 78,924
¢ 166 10 79.407
10 86 1 79,093

6 wkGPlmjdhnste HjjSkjc' BE27"d O fuzzy

Matl ab sttlsOf"™ &zHO Y "ter ZDOdz B" dz" WD' t6 dzBGE d ¢ C
Surface Vi eweertemgedslgdiyj J M'3d® ctcOW dCIsj Trdfic Defisityts * M
(SEd € IsT O" L By DWAY e rOodsas/ Spped ( Stols OOz ¥z dzy O dgH T
02 dzr 3O dz' Gte ele'ndzHLji ght Ti me (3 OfB'jd ddjdzd d#@ gz dzlz Oy Oe
AlsTr O" LHTY HJjdz YY" &ZHOBH" YIsr W bDielsI tcd d3D dzH J tc ' dzH
CiJtweij€?0 HjGjdz Ispljdzn' dz' €' MeEfdz'O%sIs®? B rQtaplstey GNdg € fit

N DdAdajtelsON © ' dzH OAdZH T Y MSIE 3 dZH Jj 5§ pdalz Pl daoz A ls xizOi» ‘L
"z OO AzOHT . s jte" M dgh j, YBLOOd M jwl' dz B Bdz

BsdzDOdz ¥ ODHO2HO, Green Lighyr filyHGie Ofdgoede B ' ) Goda' " fighs
¥y Oy fiyr ElIs'"f YOIs"te 3pdaf YOMrdz WOL Ode Otelsr vy "L G
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Is 1l tc dz' s fmls* O2 BOYIsOtc B" dz@ WO' tg jtojyddzjteH W D
Okzr Mkr dz CetmjlsjH" : RS H j dz! B' tt GOR B3OV Isez ¢36 dzdz"
CijLjuddide ELGjte" f tslsrtcOH' . wlztcj IslsijdzOy Isdzil € fipjj di thte
dzj 3§ Md mock data @6jdzgjtcOlstster dzOdz Odzr dzDOdz dzOV Is
BSHjdz H' W dgOYIsr HitjCIlsjtedgj Y OdEHORH 'hC¢j "B jdic jBH] taj I
Vi ewer odLEO&ZdqL Oydw mr B" dz' -0tz dizs ks 1f §) O dzriitstel i Hig'
C'te' MlsjteH' W ELGJ ek’ BOMY Otelz MmMdc dzOdzr dzO ( Gr ee
Jiddzjte BOLOMrdzr w H"t" Misr O dzC HAsigt€lNQhc®@ ¢ Jy r ke @F
sE 3] dz€ jie He ( D30 tldy/imM QW BPRWO Uz @) v g Btz Otlz" ) OIDH O2
100 Oolss/ €d3 HdOf OLtsdz" ), Green i1h gfhit ¢ BdzHmeO OR jy2
02 BOYIsOte f O2HO BEBAEZOH' . 1"z BsHYEZHS W etfse g &0
BODHOth Odgdzr w Y Ofmr dz EZOYrIsrdz CeEBJj221Isk Oty dzr Is 1
Cjte' My detlzy OQABHT ¥ 3 »p ePOOS' L HT YC jlslEHd3j d&Gr een T8 b gling ¢ E &
HJWGEj2 dag YOY" dzgHO2H'", MmjBJB' Is g @Wng &z N ©C ‘Odzlsxy I 1
skztejlslsj ¢ s flsj iC'ERR " EL dzj R BZOY s Ofg) dzyn?2jdzg’ w B
02 BOY Isr Y h | COtE®EBE H dz. 1 "dz Aibg BPEOEOBO/ ¥y 500G
WEdC ydw dzOter dz" w Y OB OIslsOfMmk" d3gi dz X D dzj dERyds@ dz" s
1 OMy O O 0211y OdzH O, B"d&z adLEOdZdqL Oydw Otyr dzr yO
s"tcDOdzr dz Y OdOBO IsliteHj I fMm" dzzej BBSEZOHT . 7 MmMktj
Density Ybpdza Average Speed d3p(dinjicte’ da L clsjptddzj' dzH (|
Control).

Fuzzy Traffic Control | 19:43:49

80 ~

60 -

40

20 -

Green Light Time (cek)

oo
3,

20 >
10 > 60
60 40
80 : /2/0

100 0

Traffic Density (aBTo/km)
Average Speed (km/caf)

7 o BEtSyriace Viewedzp Is d Jraffigy b d2ensity Averag d3p dzH J tc ' Spged Greelr § dzH
Light
v Odzy r dzOkz
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[fr LjtllsjkzH] yYOdkOd ¢y kOWdSl' BOMYOkk
qdzls j dedzj SlszOczHT hjh' 8 YOB' dzHOk Ispf)' dzHjte' Oy’
Bic' Le' [dROELT dswOW S Y ODHO2T dz Md§OlslsO2Ist dz 1§ C
5T D" LH2 W DPEZO®O I’ o' §, BOMYOLE hjh' & d B" d WO

ts dz' Matl ab tttlsOfm" dZHO B ODHOKEZOBOM Y sl tcH j Cfr
Otclsr YhrizsBOW dCIs' W ELGJtd3] dz' , Stsdzr vy Odg Y IsOdzdzO
Y ODHO2 &zOtcH'@ ™ HD tels " tds@ " dz' S Is’ hih"d3 BJted Odzlzr dz
BSHjdz2 y"ter dzf d&3f Yy Odzr f IsOfMmisr ter dzv " . [ SH j dz! Ma md a
C' ' i 0O2dzr BOAS pdeCetad td jHSKE IsiEHN jOY DYd)dzh @ QH " (YQ U Iskz/ € " H
Odz" dgH ', Oz "Odo' Mtc jBEhddmHdgi on ("' DO’ B tc @&Bls’ toH jde

["degHO2 Y"tor dzr 5 steOWdSIs' W Cn2"  dz (" dzHOBHT ¥  j
(hr ODOter dzH" dzOte) B ' t6 Y N2J " h"  dzgHj BOODOXZOEZDO Il 3¢
flsE Ugitalsy@G 0 Oter Wisrmddrd dzc o d Misd ¢ Odzr v HjWejAdzj ted3j dz fr
MOdzH"™ ¥V Edzh jdBH jtc Y OlsOw ' hej SAj j dB * HeHsdz'dzizgj jf 2 , E IsBj ‘Ists dz
stcOWdS MmMdwylr h lzr dzr BOts, s Oy imr L stclsOH O d3ts
AifmMj ¢ tocdzj 20 IBjfplzie’j. CE' dfjlsc’ dz' € WlkdeC ydw dzOter dz" w (1
BsHJdz H' W dzj 6" LG MOy Ofmr dz Odzr yIsO2Is" dz d&BOW' L HT
nh*dz vy, Emission nh'dz Hj nh HjwejR2dz WkdeC ydw
I"dz SsOUHOEZ BOMY Otk dztsdnd WO §risdz W@tclz(!Dtﬁ(DQfdgisdr]té
SEd3j dzH j 2 ©O2 3OO dzgO Ok My Odz MO2Ar dz dgj &3j My ¢ H'tc;
HjWwae, 2 Hy XY B00Ot" ZOZDO Bj2 5 BSA&ZOHT . sd" Mmis'
BOLOMrdz" w H"ter i y"d&" M ° fMgpldsd bl QJJtGOIiJM'dmeJt@
HDdz tsfyr WlkZdS ydw dzOte Otey r dzf Odz" YIsOdzOH T . [ toj ¥ JdZJt!
Rule Viewer dolsdyjdzjte" yYwdzHOdz" dzh"™ . Rul e Viewe
BJt' dzejdze CJdLHJ, qn2jby YOO jtpp o) dzjdmwHsd X §
Bpdz' dz W Y OdzO2 Y Odzr fIsOfmy Odzr CEtc' dzj HI' GBS HIj dEz YAVt
ybph*®¢Co Btsdz Y Odzd30 2 “hgr zsed ¢ OMmr dzr v Is 1 iy
Zddzc o dMisdC Odzr v O2 BOYY O Isudak, , dzpB@Y N jEj Y @R HHO
iBDtW' Cetodzj ¢ slitcHj BOY'" d&zZOdzZOHT . [ " dzH O2 IsOdzH Okz
tejyd YBMEZODO dzgj B3j Mj DAz L jtoj 4 dzj toH' YO2IsO BC
Edz' ¢ tojIs' dzgH j RIOjdig He' O dz@tdaiz O daiztsh jj tdz] YOt Ofilsr tor o
SLDOdzr MmisT BOY ' &zOY , X' dZH OAdBH ™ ¥, ST O" LHTY ) Ddzj
rdzZH OdBHT Yy h jCIsjkz') BJtcJ OdzOH " . I "dz OYf OttOIls Y
stcd3OlIs T Y sdzH Odz" dzH " f O QI jSIO Nlis IHtg “tediHe jls j Nedi dzOY s Ok D O, D
Etcjlskzej Yybpdzgg Matl ab/ Python Mmj¢" dzH' ttelsOdzOtGH
JjtejClsjte’ B"dzr worte dsHjdz' ¢j €' to'fyp tojls' dgHj B j t
SdZOHT . 1 ODH Ol iFOGODMr tcz Mat | ab + JSON (mock (
HOlydSljtcej bkpkzjdm' L kinttHj BOMIOfYyYTr IsjSMmjtc" M
j dehtstc MOdz B4 dz¢ ' dzj dz' BJ dz@g ' dz' B'tc kZOYrils Ots
speeddzDp dzH j tc* Y OWwOls" dzr f tslst teOH T . Hsdz” 3j dz Y OlsOte
MODOI CjLjw dH,j IsrorLH"Y EM" "4, Y dzZHOBHT Y I[IsE A3
NXNn2jdz2 v bptelsited ¥ ODHO2 &ZOtcHO Y OdzO?2 Dicj & JslsBH J Is |
Jdze' ' LkzHjdz B "t dz YO M L snteHy IkjS¢mjtekzej X OOH
10 MmjdetstcH™ W HjtejSIsjte" dz CifMmisj st dzhj hr 0Oter
GreenTime d&podzH jtc' dz B jotcg @O H Otf M @zRd V& r HEGY T dsmg Ol
Y OtcOfls’ tor dz' {f , StcOW S YOOHO2" 2O BJ2 BHjdzjIs® dz B
Elsj] Y00t YybDdzgj " ZHOBH'T Y IEAj dz BtsdzDOdz 4 O0DHO2
Nh' dz OO dgvH' CEB't8jS EKC'  LE Y OBPDLIE @OV & Oy
stcOW¥WdSE Isr OFr LHTM DT BBddz " ZHOBH" Y ELGJjtecjdzH] X C
klNteHj BOY' &zOdZOH' . [kOh O GreenTime SCEtfmjlsc' h'
NOdzfr tejydd dz BOY' ZOZzDO SCSEdj S jdgjwd. Buzsa d6 O\
C'tc' Mlsjtec] bpkjdkH' &' 6" dz jWwW O©O2y" " dz Cetemjisjls' dz Y

W I Ns=X-< W&+
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3D Byllsj Traffic Density »>ybpdg Average Spe
ELGjtejls' dg CeEtc' dzj H' . " OFLHTY )tSDOter dzO{f , N odz
" zoO¥ iISH jdzr H' W dzZsedS OMr dz HDdzj dzH J 2 H C Y SL DOz
BJ2 d3dHjk Oty dzr ESS " LE YOB'  dzjIs' dz Otelslsr telz Y Oy
02 RBOYKO O dz ZOY ' Issr w yr fyOtekzr Isd' &gH', MmjBjB
Okzgzfp B "dzr Worte JjtojyjdzjtcH' w BJjdMjdH d ¢ 02 3OV
BOLOMr dzr w YOd&ZO2 "3 i "Mlsi2ls' dz° dz Isufy' dgH' tckzgc J
BJlstf jdz MOdzr Misr ter dzlzr BSHjdz2 H' W dzOY IsT Hjtej Clsjte

Is jikj ez @ § CERJ CIsgMmMmiHn' . rOdzfr OdzD OdzH O, ster dzH OdzD
YOdzOdzr v ItcOWdEIls' BOMYOttEZHO Isd' &3H' J ¢ jdz' dz CE tefy
hjgh'd3 hr OOtOHT | MOdzH "™ ¥ HJtej C ISIg@ir V' ey otee W(HI
Function plots, Rul e Viewer, Surface Viewer)

usdy BBjdz B' 8¢ S Od) cOkOGHOdz Ocdzr &zDOdz HjtejSlsjtoH’
data OLy'rd BOMSOfY' Ijfls ylte L kj SjidyjdsH dzoyus
I 5&Oh OYIsO yn2jdd Njls' dzH' wk Nh' dz dzOylr COdj 6O/
fOLOd stodzj oH' NS jdz CeEdzj BH j &' @OytepC lsizgh dej @'dr ‘o
EOY " IssO nN2dzjfls’ tojls’ dz S SstoH deezOyH W ey dzb @O Otckz 3

Dister Is" dzgH '

r"d3r Mls©® Yy OdzOdzr v ©Oo lstsditse d dz lstGOWc{G‘dz BOMY
nfygr dgr &z Y bpdzgj Matl ab ttlsOmMr dZHO Ispy " tedBjdz' & Is
tejIs" dzHj Mamdani sdqls’ B"dszoftecfgd:}ssGwQﬁbldz'.!dedj@(Ifl
"' fOLOd Istcdzj to° (BtelsON O X" dZzHOBHT YV, C" H' to

C
(hr" ODOter dzH'" dzOtc H j WG j 20V) an@mm&dszqutha@ls dzH |
NOdzz EZOyr st (GreenTi me) JjMmJ{lstgjdsH] dzj tas B AnusO figlz" "
Member ship Function plots ybpdzgg Rule Viewer y="
snm" dH' t6' dzj Is' dz Hd WG] 2HJ 4 CJdz dz CeteMmjIsls’ . 1 t
CORj cOzOteH Odz/ Mj deMstcdzOtcH Odz Odzr dzOIs'™ iz HQ e Q@ tisQ ldcls
WBsted3OIs™ dzgh © " 27" ®BH Ofls™ oz Isp ' dz nfprodz" dzHr . 1 OY st
GJddaj eOydwmr Otey r dzr Dtels Il tgdz' Myd dzOted 2 dzj toH J Nl
Hjte]JCIlsjte' YOwWwOt' §f SIsrtcOHT, Odz B " dedz' wip ' Qe ISR Isdis '
dMiflj2n’ .

1 DIsdy jdzj toH " Bsdzd Issted dze ¢4 Misd M’ 3 D dzj 3D o
s"tcOYIsT Y " a3 mr dz D dad C'te' M HOtcOd3] Istedzj tc' E L

C
ELGjtejls'" dz' dz2 CeEtemjlsls*. Surface Xvewapge dz68isd g gl dz,
BO22 dzOdz" Mmisr Gr elerny LEghjtekTi m@WHT' dzf OF dz O2Y'" dz2 CE
YOOHO2" dizgO@ Bj2 dBHjdzz Y OB ' dzjls' dz HDdzj dzH j H ' . 1 " dzr
sOWdSls" v Odr Y J dzgd fm, H dz20d3d € Odz™ Y3' HzO dsdi O Islz” dz Is j
Oty r dz YOdzr f IsOfplsT cz0D O BHBS" dzH' € Bjtoj H" . $ dzH C
COBRj O/ HOYydSIsjtedzsi dz Istsdzr v ddzlsj cteOydw yOMOk,
Hdted Slsjte dzj ' L' dzH COdzdetedzj 2 Ydedzjs OB O lsdagd Qdz Y
BinOddL & d jdeg' Lk " dg dzOH ' .
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VermIJ LLRrRCI 3D vt orenltfoArRC) BINAMLIZALTONT 3
sPlulweawr ReJOf ZOTRIGUILTMGIZ Nswfw

{ OR BOdz 2z O O u O
R ) dzO Bls O dzkz U (3@BBziefny BOGE d Mls e

1t e1édtds (LRI[U RE[Of [PrryLR[ULU
b ZdBOI T 3O dzC

ImMdradsedw MOBE)s fd8 @ptc bpitclsil tcdz BODM sIsOtcD O
fmMdrtsdzsedwdz v IjteOfdw bpDH Misjte" dz LJjllsjlkz JjJW
rodzfr fMmMdrtsdzsedwdzr v IjOfdw bpH'  Misjte' dg W g WHC
fmMdrtslsj tOf v Ofnl 'ddy IOPE ', dz'yeOL Otis G SOWUHO IsOdz d30 dzH
AfMdrtsdzcedwdzr v IteOdh¥ stedzOydw dzr vy 27 dzH Otedo § fiyd
tejIs' dzHj B dzg ' dz'

[ "dzH O2 52" dZHOtGH ™ W  IsOdz" &ZOdzH ™ dzr Y Y O dJ dzj dzkz
Y OODHO2" dz toj IBC jsd2C dabrlsRteO'BO2, EL MOZOMr dz 3 j ' €
B SdzOH " B'tcOY B'LH' VYW YSODOdHO bDd ClnNdzed HJ22' dz
H"ter ff jCJjdg dz B ' dza jdz Cnndedz' w EL " dgHj B tojlzgj
sJ2B' to' dzjO" 8 BN dzelzOGC ' &z EL G § OH Od3dzOdz § d3j M, s27
Ydwhodz ted €. [ "dzH O2 OHOMRHOKLDO IkitOdNY Sttd@BOYIIIPH ' !
CeEljtejH . [ S  dgh" " Hjdg 27 deder W Itc®gelg’ @ ddgmmet [ 1

1 OfMiIs Ofcyy fiHdCR sdzse dwW dzf v ISteOdemW stedzOydw dzr e 527
527 dzH Ote" dz" W OdeOztsar hjlsjdzH' € dzOtc" YISO § O2HO
Transformation Game (bttOdmMW stcdgOYydwdzr y 27 dzg) (
[y ts2 e 2 ¢ fjde sivlsk @) Xzt fmdrtdztsedw dzr v H
WOmMddzdlsOlststcdzOtcH Odz f Mdr sdzse dw dz' Y Y"e ' tejlls' dz' €
Qo lststcdzOte™ dz" W ELHjto' dz2' W 0O21Iskr dz" 0O, tdzOtt ) O0fMODOC
dzj ¢ L Hj dz¢ j da. Uj ¢ 200@G YU sk O™ dzHYO 52 ' dzH Ots
cTransfor makt'ivo nte jHadrdeLeO dzOter , jW OdzoOhyr tjfmj?2d
[ 2, 68B].

1"mdz oBBpdz' a3z Slsjdz Isufm' dgj Is' dz' d3" L, Istc O dz W Stc O Y
dzj 6" LHj] "fr dz@ &zOOBszg®R IsOwie! WugB ! elslsby ' tcdB j dzj to°
C ODdzd , fmMdr sdztsedw dz v stcOdzmW stedzgOYyd W dzr y ts2 1 dzH
Y' L3 sCj Bezj wMelzdz®dz dzj 6 L. OdzOH T . r 4 &sd €, OdzD ON Yy
mMn2jide §f YOMOdzr dzD Odz 52 MdzEEH "teWDIs B dzH H iy Isl5] Tzls s § t6
BtsdzDOdzr Odz' y. 10MYO H' dz2 EC" dzHjte" dzad EL H' dgH | t6
BOtec HjJMJ HJ BGAEZOHT .

I"dz fmMdrsdsedwd v btetOdhW stedzOydw dzr v 27 dzH O
Y OL 'Ogcdzr @3 j wB J SldsjjtdeRdidz BO'jdzizj " H j 2 OO dzO B J to
(fMdrtsizsecdwdzs Yz BRLfzdz 1 Mmis® dzjfo@jizfy jy Is O fg O dets dz"  dzjs
fteddzydtifilsjtc'" dz Y sdZH OO slIsr ter f Y OMOdZOOdz, D' X4 ¢
dzj i3 Md D BB J B Off )Is EZE0OLOG | tElsLlzjcCjls j daHOdBzGcj B OD' Isls OdzD C
B Ots, 3 D dzd B' to dz dzd My B' todzd " § fmMdrsdzsedw dzr Y
Y SdzH Odzr O dBdzj d3j dzj to (d" My Okdzr v, Ete"f yY"tr dzr d3" ,
fmMdrlsjrndkcffd I c@Ged Mgy Y ttoOd) é [ 3].
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iki¢, fmMdotsdksecdvd ¥ Iteba&inkspdOydiidonsdseq
Y "tcOdz'e j BJ B sdzr W o y"ter dzf &3 dgh © 527" dzZDO sl f' dzH " to
YNltee' Lkey YOJIls® NMisjd 27 dzH Ot Odz@ ®, Y Is Gy @ztc (zC
ypdai Is. B. | dzj 3] dgls@sBiHY YSlOQ@AS ,L Hig2AM] dp "jtd©idn j dzj te° B 5 dz(
52" dzH Ote OH Od3dz" v Is" dz0D O dz' y stcOdzmW stcdB3OYyqw ir dzO
L Bsyd sdzOdzH T ssdzy " dz MlsOte IskH' kT duzeEezH @2 D0
Y Olsr Mzh r dzOte MOdz B'tHjdz B ' tedzi"nj OHOMBODO HJ22' d
OHOWRdzr w ' h C° s2rdz Mrtelsy® Me2dzjf O2kr Oty " dzf
BdzhMOY, d&"dzHO2 2" dzH Ot "L OY EOYT' sy Odz J D flztdzH B G 't
gjBJB' YJiCJi fMdrtljtwcOofdwd Y-1ndOodgodisH @ Emza g s ]
dbdz fMmMdrbizsedw dz Y stc OdzmMW stcdZOYyd W dz' y 527 dzH Ot
BBdZOOMzH ' Y IsOdz NdSd Sodemizdzy sOydw pdey jfipizls tfipfyrdywls r dz,
EOyrls lsOdzOf jilsjH".

I mMdrsdzsedwd v bicOdh¥ stcd3Oydwdzm v 2" dgH Otc  Is
BEdX& df hryyoOdz HjfMmj HJ BSS&ZOHT. wjiBjiB' §Mdn tsdzt
MOdzOMr dz Yr My Oh O cdcetetstf cOCIsYOe (2t AzHdz Isjoide Gté d Bj
BOBOdzH Oter dz ¢cdetosfteOCIsdCe (27" dz Ispy '  tedeBjh " ')
[ M MOdzOH OO " CEflsjcejdz Ordzr 3d JjwWiBjSIsjtoH] D 1
stcOdgmW stedZOYd W dz' Y -c82 'daptO®teH H j ¢ Is pds B s rH O dzOIs ®fF tgj H

steOdemW stedzOyqdw dzr v 27" dzHOtgH™ W s L ' d§ Il dzj d3’
Otelsr §f CJjdzy N OlsyOdzH'™ D" dz C et jdy QLR W 1150 dEc &30 dis
CeteMylsjls" dz t WWJiCls'"MmM" dzai, "yYfOdkz jlsk BOODrIs" &zO Y O

-D0Otyrdz'y MmMOEOLIsr dz@ YIsT , CofMm" S jtedz’ € B2 dzOL
ddzo j Misd ydw dzOtcH T ) D dzj Y ste dzOtr OF dz HO IsOIs' dz
Crddeyyde 2 ¢slss¢e (oyYhO OOF dg ), ¢cstw" Mdde E
(JdzdcOterlsT U OMaAtOr i X0 ; dzhg Reldifca & 7 Y OMisOdz OMy Odz
s zofmmds¢, 16d@8d ypdaj 5. B. ;

- v jteOf dqwdz Y 52 dzH Ote: cGenesi se, CldNIOc
cl MdasmMsBOdS O ;

-PL-EdZ’ sOdzz 527 dzH Ote’ (L LtslsjtedC Odzr v) : CO O
dqdzls j dzdzj S lse, c¢coternjlstsf dqwe;

-1 dL dgpfy) dzH Ot& L ' EH'OdB" IsEDO Yy bpdzgj CtsddBzdzed S Oydw dz
cuOdiB tsdzd v &, CsOkzL Odz! dz" 2 ddzlsg dzazj CIse, ¢l kzls: ¢
cGenesisée, c¢cstdzims Y dL dzde ( ofdiistg dadrgj W@dsjedz &t'])., ¢

4 a3j €, fidrdizsedw dz' Y stcOdgmW stedZOYyq W dzr vy ts27

OdzOH"™ , Y Ddzgj OHOMBHOWH' W YOdZODOdz EM3 tdz' & MW j O
JIsjH" . ¢ dzO2 HEO2 r dBHjOUB, " tels Il "Isd@s | dz2' d3' L h j, OdzL ssgzle( €
a3l d3¢ * dz. ¢ oz 7 BlzSIsI e fiE OH ' dg' dzgj dz IsOted3OY IsOdzD Odz d34
d3d Misd ¢ Odzr y BOD' Is. C O dzd d3" dzH O 2 s2 " dzH Otec, BIzH

527 dgh r dzOteHT™ W Is" dzODOdz' Y H  dad Y"dzH' dzr Y IsOtgr & dz
YO2hr Cjidzjls' dz Btsdzkr BI KBRS dz BsdZzOOdzH ' YIsOdz, EL G
52 dzZO0D0Odz YEdZz BSEZBOY HjGjdz Is"yrter d3d Yy OMOEZDO B tsd&zO

stcOdzmMY stcd3OyYyqdw dz' v 27 dzH OtcH OO0 ' sjtcOfdw € j dzj
cuojtOfdw hjhizH' IsOdzOdfj dg'lsy IsB tsiazber G lseO dpyf © 2fgo' firj 4§ )
Yy "dz oy B"L' dz MisOter dz" ¥ Bj dz¢ ' dzj to' , Ydr dz E B tedz
sjtcOf dwvdzr Yy ftesyjMmls' BOMISOE nh'" d yOxjlkls®™ BOfMY(
S1BQr df Cbkzyddze, Istogtegddagd Wdzrdz) I fdlstE SOt OMr dzH O
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[27 dgh " dzOte E R todzjte' dz Y OY MOtlszo O CeE®RI SIsiMmils’ dz
Odzo" fpr Cjidzils" dz S dzdj delslsjtc tojls' dzHj Y OtcOMmis’ tor dzOH

sticOdzmMY stcd3OyYyqdw dzr' v 27" dzgHOte Isj tcOf dWH ' ded ' figlz ¢ to
skzr dzH O0DOdzH " DO dMiB ' dzjdz H' dzgH OtedzOtcDO Y OwMOY Isl
JSJjdzH 6" dz Isnm’ dzn ' €.

Nnfisj daR'rCdz dzj d&3j My WEdH' ¢ Mmyj dzOtcd?2 dzj ¢ L ' dzH j
fmMdrdzsedwd Y SCSodmizd sOydwdzlw - oSsiwew djiclkzy D
Y"teOdzr BGSdZy ISOB' ZOH"™ [ 6, 2458B] .

I fMdeiszsedwdz Yy IsjtweOfdw bDH' " dHj 00dzO j d&3j M,
CsdemMkzdzr sOydw dzOtcH O HO BO GO dzH Otc D O " Aagr M B Ot
Ohr dzzr dzg@, IbjtjVW' toj ¢ BIFEBEEYl * yal tg ¢ O, dzjj Is¢ ®zH j

[ M Bp dz' di3j Islsj teH j dz 52 sn2jls' dz o' L, f id - d
OttdzO2 " BOBOdzH Otc, WwOded MdrBZEEIOL NNt Lz Isc
MOEr YIsOdzH™ tczHT CELHJ diBJ 20y d W dB j, dzGH QzBlz v ', to  IS1tdO ddaiz!
OtYOOIsT dzOfp b MJ dzj i)' -EBLS dzfls @zttelz , 3] BHR2 &z’ E LB da dzi M 52
SjteOf qwdzr Y debplsdXy jJGd Mdlsk Y tsdzH Oter B &ZOHT .

{ mr IsOYy " te" fIsT Isd ted ¥ L jftedsAsty dzts ¢ GO piy B 3 Olakief QDo)
527 dzH Otcte’ Bls QigHO@ O dzglaOEHRO' 1 V' dzH ‘MOz O dzdzOBO Yy OL ' teE Is G
3 OwOo DH' M’ tej Is' dzH § Is O dz" dzO BOMsODOdz §MmMdntsd
ROdkzyr &3F LHT W d MdzOd3qd YSOOR dzH O y Odgh Odzr Y Isr Is O
Y Odzgh Odz 1y JsTls' O joapH 'sazOdgH’ W h OtedDOLY O MO2 | d&3j f
s dz s MisOter dz Odzr YIsOE BOY MOIsT dzH O YlUted' L dz
YSLOOdOIS! dziy'DYdEiOdz" Ot dD Ol Y02 dzr kM d S’ W B
BSd&zDOdzH " YV IsOdz, MOk O dzdafdgs ~HO delg' ' ddz" 'L fipls QudzlAsh jr ¢ I dzD O ¢

4t OzZOzAZOBBOH Odz EIsS jdz toj My sdeH j dzlslsjteH" W ) Ok OY

BJtc' z6jdz HJOGCtcOBBORZOtH Odz CEtERZG] BiSdzOH ™ . 4 tsd
Odz" YIsO2Isr dz BtdzOd" L . cteB' tt HHOCOORAEO W ) gD Isd B |
s OZOdZAZOBO 15 M"tOYIsOd Is"teOHT', woDdd yYtsfpr d¢gh OH OCT
CeEteMmilsjH" .  OCEOBBOEZOGHO Mdatsdsedwdr ¥ IstcO dzf

Yr My Otcls™ dz0 O dz

1ttt dgh ! MOy Y Oz OfHsIOMT tc OdBzO'H 10" dHEjtef) j Is™ Hze j «
ElsCjdz toj M tsdeH j dzlslsj tern ' w -ls j uf fi)df Oedzts dyd w dzr W O dag tc OF
52" dzHOted3j dz lsOdzr iy jCjdzn' 6" dz B' dzlzG § B dzZOH " .
stcOdzmW StedB3OYdWw dzr v 27 dzgH Ote s dz dglH dzw jr J 16 @pdfr jfipizH]' dg " fivlz,
¥ Otcls dzO?2 ~n OB OtcH Ote d SddzH' Clsd " dzC E(ctz g ts dzks fizdrls &
fmMdrzsedWwd Y bteOdhW stedZsOydw dzr v 27 dzH Ote Y OL ' t6¢
OtcOMr dzgh © Cjw' dzjdz IsOdz" dzr f > Olsy @dz, D HD td]' HI A dfH " X
BSdzOH " .

bdz 4 ¢ dzh’ MmOy dzbIsdy jdzjte' dz2 GCEWMIISjIls’ dz
fmMdnr sdztse dw dz' Y Istc OdzmW sted3OYd W dzr Y 52" dzZH OtcH "™ W { t
t d My sdgH J dzlsils jtoH f¥NdB szsd § Yodzr ¥ IstcOdzmW & ts BGE ek diz, Y
55%" B"dzH 2 27 dz Ilitedzjtc' dzgj dz Elsf jejdzH 6" dz2 € E
stcOdmW stcd3OYdWw dzr v 27 dgH OQteH™ W " Mr dzdgOdz = Ocdzy " 3" L
Y OlyOdzHr D" dg, L jtelslsjlkz d@opMmjdzifm' tejls' dzHd EL JCIs’

sJfz] MmMrwOylkrwy dolsdyjf BsdzOOdz ~ 3 HJOGtOd3C
Elskh ' dzj toH ' W fidrcdzsedw dzr Y stcOdzmMW stcdzZOY d W dz' y
jSjdeH " d2 CeEteMjlsjH" "t pPipdtsdH fzzOR | tsR ™ Wiz 0B dzj tc*
JSddeH SO ®Ode HCj dz ¢z yOHMYO@,dz HRIE: sdzse dw dz' Y
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527 dzH OtcH lEW ' E US'Odzgz DO  Ote dzO dzD O dz, sy @Y dz® filz' Yy, J Is B ¢
BOD'M SIsOdzDOdz Isitedzj o' d3j dz SOde" i JCjdzH' SIsjte” dz B
527" dz sl tcDjie 'der O™ Otg ¥ IsSOHA RFOEOt ®O ©Odz@dz0 Odz 52
CJ2" dz¢' Ci-tQPBilsgzOfiy O¥eJ Il dzH ' czcj B OD' slsOZDOdz 2T
1" dZOtHr jMCitemMjSC, YSOOMRHOOD' EL j-Ols'" tciOdyjzadjtcls s ‘W
N§EJ b"dzoOdzr vy fimdratsdzsedwdzry Sn2L jdz msjte jCjdagH'
MOdzOMmr dz20 Yy Nnce' dzz' dzg'' w Bjdzjw Odzr f Y Olsy OdgH' D' dg,
M "tcOdzr Mis' W Otcls™ f Y OlYyOdzH"™ 0" dz Isufp' dzgj OdzOd3 L .

"4 HJetwOBKBO dlsdxdfm’ “d2 Ofd QdstOFi3Ols tsci ly dsy JtehiE
Bt d&ZOH " . t d MY sdzH | -tzls Idf jffefH- tetzts I8 §f @ dzr4Ys ilstc O dg W stc ZO Y d
CEtejdzg dz2 j €' HJOCttOBBOHOAd HO Isiify' dzdkcj BEBAZOHT .
dzOY Is Y OdzH ©O2 27 dz sl tedzj tdjlsdzjted® ESSST jtedzHf*© Y @zizH O20 d
M teOdzr Misr w CEB ' toj € JSJddzH' 6" dz Ode YIsOEZDO B 15
StcOdzmW BtedzOYyd W dzr vy Y Odzh @20d" vy jsy @™ dBzc ] j W OTWENY IS
MrtwcOder MyO dj JSjdeH' 6" dz2 CEtclzej BBAZOHT .

-5 Hd OG tc O ZAZO D O dzfif@AIY2 J dig Jtem ts §BtS dzH -f dzls Iff jntd m ‘Swizts ¢ 4!
stcOdgmMW stedZOYydWw dzr vy 2" dzgH OtcHO dMmMdzOBODO y O2h r  dzp tcfy
sOODr "1%X%P te' ' dghj dMdzZOBODO yO2hr deptefj dzjte C-fL HJ
3" dzH ©O2 dzptefyj dzj c@zw ' €z DH | BPter yEgdgH ' ¢ ' dz -SSR 5 dzf O
B"dz Is"tDr HOdz dzOY st ¥ Ok Of BJtoj OdzdzO2 IsT dzH Oter o
sStcOdemMW stedZOYdw dzr v 27 dgHOteH O dMhdzOd3 H' dz2' dzgi MO?2
J & JjdzH' G dzOyY IsT dzOdzOH T .

bdzlsr dzh r NOEPHM'dBiz HJ OCtLORBBOMZ ISOdzH O2Is™ dz- B sz
r fmMdrsizcedwdzr' Y btoOdhi stecd3dOydw dzr' Y 2" dzH OtcH Odz
spy " tedB j " dzH 3" dzH O 2 527" dzH OteH'™ W B tsdzD Odz' d3j dz
f O2 HO&zOtr dz B ' dZp2 OOz Otc H @ddzH O dz' dz0 &gz f W dzr jOdRIS iz
ELHJtW dz 30yMmMr Oy I©snim" di BOMSODP@" @OMIs'[w Oxal IS
¥ O0" i3H" DbDMmMjte BjtejdzH 6" dz CEtG] OAZOMZ L . r 4 d3g ¢,
fO2HOdZ JjCjdzH Bfc' s@EzOOHOBRBBO deplsdy j M dzHj HDdzj dz

"7 HJOCGtORBOH Offds) FEtedrtse iy di' L stcOdzmW st dBOYd W dz
UL  dH] toj Mt sdzH-j zB IO JAOH ‘U dd® ¢ OFY P H OfMr dz@ dzj d&3j M d
s" MisOter dz BO2Y OD OdzH" jOUBJdE , B "QleH " BetE i H O d3" dzH O2
52 dzOkzh " DO dMdzOZDO y O2hLT s d' ¢ BtedOlskT a3l 3¢
BOts.

g6 L odgh’ MmMrntcOY deoplsdyjM' dz Is" 3" te" ZHOEZDO ~ 8
stcOdzmMW stedZOYdW dz' v ®&jdm Q5O ds jElYf stfizn § Bzlsls j toH ™ W B (
Isntdzj o' dzj dz jhy OdzH O2 L dwdzH " Dfjte OdzZOD OdzH ™ Y
stcOdzmW Sted3OYyd W dzr y 527 dgH OtcH ™ W f O2HOMT Bsdz  j €
CJLHJMY j2AIs" dgH "' ¢ ' dz HDdzj dzH J 2 H ' deMW g dg@ Gq W dzrfyind =t
fmMdrtslsjtcOofdwvder w 3jls"¢ pDH'M' tjls" dHj Ldwdsimr L j

-9 Hd OG tc O ZARO CeEteMijlsC  Nisj " O)jday ts dfHfy ddalstdsdy
StcOdzmW BtedzOydw dzr v 527 dzgdzOdz Elskz B Ot M dzH © d i dzO A3
t d M sdgH j dzls Oftsds " M@ DKLOT ¥  Odzlsj dL Be J ho?2 Is 1 fiy
B' dzH ' toc j da. r 4 &34 ¢, B Mr dzdzOdzH Ote Hh " dz fMdnrtsdzse
BOtr " dzgh © f OdelsjdMmils' ¢ CELYOOMIsOteHT Mm' WH' te' §f O

10 HJOCttORBOH B D pgelbls flzdcez” ¥ B O ") o3 f e &'salZts 6
StcOdemMW stedzZOYydWw dzr v 27" dzgH OtcH Odz Elsk d&" fMr dzdgOdzH Ot
JjSidsg, Odz -y OUO@B@A K5 W®HH O2 27 dz bitedzj to° 3" Mr dzdzO dzH
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B' (zH' oG jdz. 1 "dz dgdlsdy juH jodm Olisll fif Qidgyls "dgiz'Ldg ™ W B Ofr ¢
c " T ZBOdzH OLD O §MdRtdsclsOte YOyjls Jj&jif, D"ikod
jc¢
B

)
ddzn ' ¢, Dtg' sdZzOtcH" W fMMdrtsdsedy MOdkzOMm" d Hiks?
"Bl jtelsi X OfMisOtt AOWORrjda O IPIsy OdzH OFr dz HO 020 ¢

" 11 HJOGCtOBRBOHOdz tj N sy sikzsed v d Y30 ®HtcOd
527 dzH OteH ' C'd3 YNt L jls" dzgH"' ¢ NEdZ dzH] R~ OB OtcH Ot
toj MY sdgH j dalsls j toH ' W- B O 3" digH EBRIdCER "tcdAdb 09 d - sdzts e  BO 03
B'dzjH' jCjdg, Odz €j2B"' 86" HMdrsljteOf jols yltee L j
yNNtee' L' dzJH' HJjGjdz B2HO j € j da

12 HJOGCEOBBO CEtMjlsC  hilsjte" fimdrdzsedw dzr Y
CEteG j dz tojjfridfHtS dgH j (dzlsTs%) d3" dzH ©2 527 dz ISltedzj o' dzj N
YOy Mmr Oy IkiMm" d § IsOde or Mmr CjdzcjdgH" CIsjte' , EL G
CjdzegjdeH' Clsj e’ BSdzOOdzH" O dz CEWMJIsjH" . [ 4 d&3j €,
fmMdrtlsj cOf'dif'der Bj o' dgHj 3" Mr dzdzOdz =~ Ocdzy r 3" L HT W Y
MOl &zOte™ dzH O CE BRI S Bjtej OdzOIs™ dgh™ DT O2Y " da.

- 13 Hd OG te O dizdzO dzD Isd X § M dej dz -+ tcj i) ¢f dzis gzdats ¢f
stc OdzimW stcd3OYyd W dzr Y 527 dzH OtcH'™ W -E OH OdIDIOM ' Hz@ d3lzdz] dzg
CiLlj®WHdzZH] YO 4l Hitf B 'dzjls' dzH " Clsjte' dz S EtelzG j
B"dzH ©2 27" dzZHOtH'™ YO)jls jd&3ifp HJf IsOdz" DOdz, D dzH
s d& Clsj. 1 "kzOteHOdz IsNN2jls' dg &3 L, Mdrtsdzscdwdz
Gjls' dzHj] OHOBHOLDO bptlsited SHN2ALjd M SjLjWHjt' o

[dz IsEtcls' dgh ° MOEzZOdz dzoIsd >y j dzj o' dzj , 14 HJOCGH
stcOdemW stedzOYd W dzr v 27" dgH OtcHOdz Els' §f CEtEjdz toj Myt
527 dzgH OtcH Odz BlsklDJO dds Ige NG ‘dzj dzj o' dz2' w h jh " & sOB " &
toj MY sdzH j dzlsis § t6 ( 55 %) spy " tcdBJ M' dzgH | 3" dzH O 2 &
fmMdrizsedwd ¥ bttOdhW stedEOydw dzr v 27 dghn Ote §f ifdr s
dSddgH" @6 0OV da

[ dB §j ' dgh* M "tcOY deplsd J ' dzi dz, 15 HJdOGttOWR®
stcOdmMW stcdBOYydWw dzr v 2" dzZHOtHO S jLHjME" BIHBE dz2 Bt
B' dzH " e jdz " Mr dz" MlsOtcr dz CEtey OO L . s tsdzZOtH "™ W
Cjdzi M dfiff&ORB h Oted D OIsT dzO, OYdHOMmr dzO, Y " dzH T dz'
stcOdzmW sted3OYdwW dzr v 27 dzH Ote Yy " tcOfmis’ .oz, wOodzad " dz
hjwuBjt' ddj dqCJjdHjEZ. 1 JdBBIS, fMdrtdsecdwdr vy IstcOdzf
~nOdzYy " d3" L HT ¥V ©@GRNNHD O /" D’ 3" dzH ©O2 527 dgH Ot H T
fmdrBdzse dBORBOdzH Oter  dzj i3 Md TMdrBdsEe BORBOdH Oter
H'de' 3" Lej, H' &2 B Lej MO2 Jjl'f ddasjteftejlsOydw dzO

16 HJOC OB ROHGOY OdkoOh Yy kOfisr ter dzo Odz
h COdzOMr dz@ w debplsdy jfMm' d@ CSEtkE BES&ZOHT . 1 "d Yt ls
qi&zOds H' d2 dz "MksOdh ' twjMytsdeH j delslsjte' &8 LH' W Dol
B BA&ZOH' :

- MO OdzdzO BOH @az' e s Mddfsdzse dw dzr Y stc OdzmW stc 3O
B'dz' CIs" d&z 6" dzgi BOD'M IslsOzDOdz B ' t6' dzgh* "N COdzZOODO® )C j &
fimdrizsedwdz vV ItcOdmW stcdzsOydw dzr v 27 dgH Ote sz tc Odzr

-1 dzZHOteH' W HtcOCIsdC Odzr ¥ DC BO§HD Qdgtlz Ozl @ &
"DOIT dz" di3r L, wWiMmMfsdiHj WZOEPLY MY s@ZEC RS ¥ IstcOdemW
fteOCIsdCO L' ' dHy N6 dzgjdz, pte' W deplsdyj CEtE
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- Oz WsRIs@zH OteH™ W  dMdzOd3d Mp2C jMils' 6" dz2 Odg Y Is(
CEtmMjIsC' ' Isjotgafusde B D sdesc W dz v kteOdzml stedkOy "
k" t©D" HOdz SN BDdzH' YMdoslsjwOfdy pH' M’ HJ§ MOLO?2

4 Ok OdzdzO B3O dzDIsd ) j dzjte' dz yBSter IsST dzgH " dzO?2 ¢Jdzj,
527 dzHOte H' dgH Ote " Odzy " B L H' Wis Qi oyt Op ' O ' Is Odlis
Odzr YIsOdzHT . wutsdzgr d3j dz Y OlsOte, B"dz 527 dz lltedzj 6° €]

[ "f)r dzdgOdz R OdzY " 3" LH'T W diB" dzH ©O2 Y MmMdrtdztsedw dzr Y
M "tcOdzr MisOter dz Istsdzr Y Y OdzO0D Olsls OdzH ' o  Hsh'tedz dzts fif "y dg
s" dzOOdzr Y HOABEZDO BOD' I ©B tzdz0 diz Byt dzn ' @By A3 B
fMmMdrtslstcOo AB3OdzOtGH T B DO BOD'SlsOdzDOdz Isilte’ B d
OtedzOdzDOdz Islltc' ypdej Is. B.) dMdzOd3 Y " deH ' @& "Y.Is Odsj Hg
dmdzé@dgdd H Odz" v fteddeydflsjtce H"ter i MOYIlOdZzZzO0DOdz x O
CEtc' dzgG j dz' d3d dz, Is " dzD O dz" y stcOdzmW stcdB3OYydWwW OO BODT
sufm"d ¢ yYyOd flOmlsr ck " yYisddzOdzHr dzr O B Ot j §j dzH"®

Dister Is" dzg€j AR -~ sdzse W dzr ¥ Istc O dzfy W & tfdhPfiRdtyisdg YO f t
fidrdzsedw dz' Y CtsdzmMkzdz sOyYydwHO (SJwif BJtolzH
Mfdrtslsj ndesdzsedwdzr Yy bpH' M.

[ "dzgH ©O2 27" dzZH OtecH" 3" dzH j IsIs* snteHj EL " Mm' d W
Nd €4 B'tc OHQAEEDTQ HOH,Odge OtcH Odz Y "tcOdzDOdz Iststf s OtcDC
Y ter dzf 3" dzH © D telsll todz' NflsjdzH' € 2" dzH OtcH" W Yy " tef
"dekttOdzOte, COtlsOkzOts, 2" dz N OlslsOter , dz" My Okzdz Yy

I fMdrdsedw dzr v Widde @ dzfipRstelzB@ued " v f Odz j sk MW j O
BOD" Isls©@ Y"tOMmIs" teF dzOH T :

-E L-E dz’ SOdkzzDO BOD' Isls ©OdzD O dz;

-sjtcOf dwdzr Y 27 dzH Ofg;

BdLdzj ) 27 dzH Ots;

-Y OteY @ls™ dzgOMmisr y jls' dzH' tckzcj B ODIM KIsOZODOdz 521 dat

steOdemM stedzZOyqdw dzr vy 27 d2 MOdzOMmr c¢cdcetesftcOCIsd S C
CjVY bOttODOdtcDIs@r Otceg.Ist sOdzH O2 27 dZHOH' W ¢ j VW
BOMIsOEr dzr w MjBjB' B dOHO: sjL Cjdzejdz OHOA § Mmc
O ZO2HO Cjdzcjdz s"d&zDO Ohry IsOBJODOISYO dj BBdBEO2H
oM dzj dzg M dz2 % 4 8¢ L J OzdBBO2 H T Yrfmrd3 Mmdo' dai H" .
YOdZOHY dz stcOdzmW sted3Oydw dz' v 27 dzg, tsfr dzH 02 " &zD O
4JBJiBB2"dz SNt dzgHy EISCjdzH' SIsjdz Y JWw'  dz YOB'" dzH OdzC
BOtr M" dzgh © MmjL " dgjIs'" dzn j2 yr " dgH ' fMd L dgBJ 2H" . [
sOdz" BOdzHT dzr YYO dj HJEZG] BBEZOHT .

usdz d¢3j &z Y OkOt, YOwOf O && Y OLJAydEO &t Gidzydz' dgz L fi
w D dzd dmMdzOdz Y OBODOIsT d3r L HO d3" dzH O2 s27 dzH Otc D O
MOkOM" &zODr HBOBOdH O B LH' W MOdy EfMEHj. [d& w
fn O dzr oL Jj d3d M. dtsdzH ©2 HBOBRBOdzH Ote” d3F L H' WE LO teyO frL" digHlg
"fyr dzgOIsT dz R Oder BH O 'L HO CEf. (¢EZO2HO Ot f Mmd
BOIr jlsr vy dgj Bj My hiljdzH' ¢ dg"fqy OkzOtcr dz Ispy " " tcdB j H
Odz' Isj tcdzgOIsd o sy . Indz 827 dgH Ote 1 L =dBQ g g Omiz 'Y iy

iMiflsjd djH' . utsdH'yYlOd ¢j2B 't Mtd {LtljtedSC
CdLHiMmME" EBHNdBE" d. [ "degHO2 Y ODHO2d&ZOWH' W CjLHJME'
rOdzfr  ywterlsr dgH" 02 Cjdzj, MOk Od&zdZzOdBO HzmA diz

"flsOdzOsT dz ROdyY ' & LHTW &' dHO2 (hmdRsdsedyd Yy
M eOdr MisOEr d2 jMS jiek YOy jls FE€2rdedzrid GloiOn ' Higjcdd' dz .
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mMdwylr CeEtc' dzG j dz' o3 dz, Is'" dz0 O dz' y Istc Odzm W stc 3Oy d
Y OWUT dzlsOlsr dz sif" d € yYyOdz fIsOfmIsr telz " YIsd d3OdzH " dzr O
¥Herdgaejg OmMrtlz nh' d fdPOhtztEEs BOBOdzH OtcH ' VW d §EzB ikt
MOOdOLZH Ods, H' dzd MOLOfIsOBOXOHOdz EISSC L | flsr tor
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" 1HJd OC e OBRO

McuxonoruAneik, TpaHchopMaumanelk, oiibiHaap (MTO) gereH He |_D KonnposaTe AnarpamMmy
eKeHiH 6inecis 6e?

20 oTBETOB

® Vs
® ok
Tonblk emec, ecTireHiv bap
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"2 HJOC 0d&i0O

MTO-gaH ©TIiN KepreHcis 6e? |D KonuposaTtk guarpammy

20 oTBETOB

@ Vo
@ Kok

"3 HJOCttOBKRO

KaHpai MNTO TypnepiMeH TaHbIcCbI3? |D KonuposaTe guarpammy

20 oTBETOB

O3iH-831 TaHyra apHanFaH MNTO
Tepanuaneik MNTO 4 (20 %)

Buanec MNTO 4 (20 %)

Kapbm-katbiHac xeTingipyre 6.
EwkaickiCbiIMEH TaHbIC EMECTIIH
JKannbl eHgi ecTin KaTblpMbIH
8Tnenim ai

TaHblc emecniH

Ewkanpai

9 (45 %)

TaHbIC eMECTIH
MeUxoNoruara Mynae KaTolChIM. .

0 2 4 6 8 10

"4 HdOCtOdBkO

MTO-HbIH Kal TYPiHEH eTin KepreHcis? |D Konuposatb avarpammy

20 oTBETOB

©3iH-93i TaHyFa apHanfan [MTO

Tepanuaneik MTO 3 (15 %)

Busnec MTO 2 (10 %)

Kapbim-kaTeiHacC #eTingipyre
DareiTTanfad MTO
Ewkanpai 11 (55 %)

0,0 25 50 7.5 10,0 12,5
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"5 HJOGtcOBKRO

CisfiH oMblHbI3Wa MNTO-ga ucnamra Kalllbl Hapce Kesgecyi MyMKiH ID KonupoeaTtb guarpammy
6e?

20 oTBETOB

@ Vs

@ Kok

@ blkTumangeineirs Gap
@ HakTol wayabbiv Kok

HdOG tc OB®RO

OTin KepreH NTO-gaH KaHaai acep, KaHaan nanga anablHbi3? ID Konuposats guarpammy

20 oTBETOB

B3IMAl KaKCklpak TyciHe Bac. ..

6 (30 %)
TepanuAagaH eTTiM 2 (10 %)
KapbIM-KaTblHACKIMALI HeTin ... 4 (20 %)
EwkaHpai acep/nainga anm. .. 2 (10 %)
OTIN KepMemim 1(5%)
OTKEH KOKNbIH 1(5%)
OTinN KepmMeninm, Dipak KeI3blk. . 1(5%)
TepanwAnax eTnenim 1(5%)
©TnereH coH BinMedMiH ekeH 1(5%)
OTiN KepMereHmiH 1(5%)
- 1(5%)
aTin KepMefim 1(5%)
Ecimae KoK eTKeHIM 1(5%)
0 1 2 3 4 5 6
"7 HJOGtO®RRBO
OTin KepreH MTO-HbIH 6apbiCcbiHAa UCNaM aKMaacblHa Hemece ID KonuposaTe guarpammy

LWapufaTblHa KapamMa-Kallbl KeneTiH TycTapblH 6aikaiblHbl3 6a?

20 oTBETOB

® Ve
@ Kok
@ NMTO-gaH eTnereHMiH
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"8 HJOCtOR®BO

MTO-paH eTKeH 60NcaHbl3, ogaH KaHgal aa 6ip ausaH acep 6014l ID KonuposaTb guarpammy
Ma?

20 oTBETOB

@ Gonmaael
® NTO-paH eTnegim

HdOG tc OB®RO

oTin kepreHd NTO-aa ucnamra Kanllbl HeHi 6alKaablHbI3? ID KonnposaTb avarpammy
20 oTBETOB

@ EwreHe Baikamansim
@ MTO-gaH sTneqim

@) PasHble ecTb , NaHTEM3M B OCHOBHOM

10 HJOC teOBBO

MTO MycbiNMaH YLWiH KaxeT ne?

|_|:| KonuposaTb auarpammy
20 oTBETOB

® Vs
@ Kok
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11 HJOCOBRBO
MTO-HbI KiM Xypriseni? IO Konuposats guarpammy

20 oTBETOB

@ MNouwxonor
@ McuxorepanesT
@ Meuxuatp

® ’Keke e3ivapa xyprizineai
N | @ Ginveiivin
o-

® bGinmeimid

60%

" 12 HJOCOBEO

MTO-gaH eTKeH 60NcaH b3, OHbl 8TYiHi3re He TYPTKi 6014bI? |D Konuposats guarpammy

20 oTBETOB

S3-83IMAJ KOFANTTLIM 0(0%)

B3imal TYCIHMMITaHBIFBIM Kengi 6 (30 %)
Sareprim kengi 5 (25 %)

[NambiFsimixeTinrim kengi 5(25 %)

NTO-naH eTneaim 11 (55 %)
0,0 25 50 75 10,0 12,5
13 HJOC ttOBBO
MNTO kanpai xarFpanga agamMra KaxeT? |D KonuposaTte guarpammy

20 oTBETOB

Anam JambiFsICel KeNreHge 6 (30 %)
Oasreprici kenreHge

©31-83iH TyciHDereHge 2 (10 %)

B3I-83iH KofanTkaHoa 3 (15 %)

Bapneifbl oypeic 10 (50 %)

[ypbic #ayan ok 6 (30 %)
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" 14 HJOCOBKO

MTO-paH eTKeH 60N1CaHbl3, OHbl 6Tyre TYPTKI 60/1FaH MaceneHi3 I_D KonuposaTe guarpammy
wewingi me?

20 oTBETOB

[ NE]

@ ok

@ NTO-gaH eTnegim
-

15 HJOC teOBBO

CisniH oMbiHbI3wWwa MTO-Aa ucnamra Kakllbl HOpce Kesaecyi MyMKiH 60nca, OHblH aniblH anyfa He
icteyre 6onanbl?

20 oTBeTOB

BinmeiMiH
TonblK, aknapat 6inMereHHeH KeliH xayan 6epe anMaiMblH

»Kannbi MTO Typanbl HakTbl GinimMiM 6onMaracbiH 6ip Nikip aiTa anMaiMbIH

©Tney Kepek

AKbIfy U3y4aTb
LLlapuFaTTbl XaKCbl TaHbIN OKbiFacblH 6apbin NTO 8TKI3y Kepek
Kanwel emec

Wcnamu TypFblga 6inimi (sHaHua) 6ony
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MNTO Typanbl HaKTbl XabapblM 0K, COHIbIKTaH ellTeHe aiTa anMaiMblH

Yepes npu3amy Ucnama Hago uccnefoBaTb U NOCMOTPETL , Bbl B COCTOAHUE 3TO NMEPEHECTH UMW HET
[MTOHbIH, 3UAHABIFbI Xalbl KoFamFa KO XKeTIMAI aKknapaTTap TapaTK.aH XeH CbiKbingbl

Mcnam wapwuratbiHa cai MTO KypayFa 6onagpl gen oinanMbiH.

binmeiiMiH, OHbl 8TNEreHMiH

KarLWbINbIfbl 30K,

binmeiini ekeHMIiH 6yn xainbl. bip cypakTa 6apnbiFbl Aen 6acTbiM 6ipak, xabapbiM XOK,

binmeimin

McnamMHbliH Kecin 6epreH weHbepiHe nkemaeyaeH Gacray Kepek
Binmepim

VicnaMm LapuFaTbiHa cai, UCiaM KyH/bINbIKTapbiHa cail TeTa-ofbIHAAp KYpacTbipy

" 16 HJOCOBKRO

IcnxomorusanbiK TpancHopMaANUSIIIBIK
OMbIHIAD FKAMIBI cayaITHAMA HITHKEC]

70% 61%
60%
50%
40%
30%
20%
10%

0%

45%
35%

HTO Tyciniri IITO npakTukacsl HTO ykimi
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ARTI FI CI AL I NTELLI GENCE AS A DRI VER OF BRAN
CREATI VE | NDUSTRI ES: TRENDS, OPPORTUNI TI ES

Bai bur ky ZAywyt&Sambi Mast er 0

Ar t Management

Kazakh National AcadZmyr gé n @
Al mat vy, Kaz a

Abst rTehadts. article explores the role of arti
communi cati onsi nwiutshtirn esr @ ant itvhee cont ext of di
the study is driven by the rapid adoption of
medi a, design, and cul tur al pr oducesisont, heisr wel
brand promotion in both global and | ocal cont
The aim of the research is to identify key directions and effects of integrating artificial intelligence into
brand communications in creative industries. To achieve this goal, the etyoloys comparative
analysis of international and Kazakhstani practices, content analysis of digital case studies, and
review of academic and industrglated sourceslhe findings demonstrate that artificial intelligence
enhances the personalizationcommunication, accelerates content production, and strengthens data
driven branding strategies. At the same time, several risks are identified, including the standardizatio
of visual language, the blurring of authorship, and emerging ethical and tegaros related to Al
generated contenthe study argues that the most effective approach is a hybrid model of interaction,
in which artificial intelligence performs analytical and operational tasks, while strategic and value
based decisions remain undatman control. The practical significance of the research lies in its
applicability to the development of communication strategies for cultural institutions, media projects,
and creative brands.

Keywords: artificial intelligence; creative indusés; brand communications; digital marketing;
personalization; visual identity; Al technologies; digital transformation

| ntroducti on

Artificial intelligence occupies a centr al
ontemporary economic and cultur al practices
technol ogi cal t ool and i s i ncreasingly Vviewe
arketing, and the management of creative pro

Witkirmati ve industries where visual repres
play a decisive r-&Alle iisn noo nhpoentgietri vieenreeslsy a s
mechani sm for shaping a new communication par

GenerAlti sgstems enable the automated produ
vi deo, text, and musi c, with a high degree of
transforms traditional creati wep amrdec & e ss,t rrad
brands, all owing for mo r-eh an neexli bd emmu mitceartaican
digital economy, Al becomes an instrument for
and strengmnmlaénicomgnemoet ioms with consumer s.

I n the Kazakhstani context, the integratior
cul tural, touri sm, and creative brands o eTlhaet ea
content onsd yna technological trend but al so a
showcasing cultur al potenti al, and stimulatin
solely on the digitali zattiioonn odf ccoonmipeentti th wte
representing national i1dentity on a global sc
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o analytical insights from the
ronment for t he tiumpmlle memd at ban
e use of over one hundred gener
t an be integrated into br afnrdonto
smi opéeraner s oaphdlumedi a pl atf or ms
At the current stage, the application of
' active institutionalizati on, rangi
tomgdevel opment strategies. At the
S Iis accompanied by increasing det
| anguage, he preservatioh ofgaol lgteinealadduA hceom

For Kazakhstan, these issues are partic-ul ar
oriented cultural, tourism, and media project
ecnomy contributes to enhancing the competiti
visibility of cultural content, and moderni zi
a critical analysis of artriekRs tkekéatedstof viastt
et hical chall engescasased aoadewitth Al

The aim of this study is to identify the
artificial intelligencerentbovéerandusommesi cab
addresses the following objectives: to refini
practices of Al application in brand prormgtio
key trends, | imitations, and future devel opme

According
promising e
roducti o

i ng
n & lo-
It

Met hods

The methodol ogical framework of the article
an analytical review of both acagembcwansdeamp|l
compare international and Kazakhstani pract.i
communi cati on. Content anal ysis was used in
mus eums, fashion brdndecamediaaaphat Gaor més ni an:.
made it possible to synthesize theoretical a
communication, and the digital transformati on

Thempirical basis of the study <consists o
materials from cultur al i nstitutions, and i nog
mar keti ng, desi gn, mu s e u it oanaem ereiscedltéica ne,d cciome
met hods made it possible to examine the phen
applied, and regional perspectives.

Mai n Body

I n academic | iterature, u
research aimed at mo d e |

st ems. According to Oxfo

i ence ciotnhc etrmeedcrweat i on

nder§toodl asnaal liing
f ing and reproduci n
y rd Reference, arti
C of systems capabl e
uman intelligence, i ncl il vg nilge a ramidn gn,a truea aad ¢
2] . | A aRwssxaigaen schol arship, Kol esndkbdbvai gl tt
f Al, emphasizing that the specificitsBizmdziss dzj
he absence o a valid diagnostic frameworKk
resence of A S g

ccording to-m

est as an [
oncl usi ve cr
echnol ogi cal

sbemBe$§ 8] i nDespi iSi ntohne heyxpiostt
bl at syghbsystem may be consid
ument for evaluating pmaehide
ia for Kbhesmrixikesuwaenabts wowf drca\
ks associated with Al appl i

0O T TO— WM W!mWO
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systems to errors. A strniohiompuexammliel| svaxsr &
wi despread debate about t he l-mankiitnsg oafn dt rtuhset
responsibility borne by developers [ 4]

At the current stage of devel opmaaoabhina Ipea

systems and neur al -lnearwmnirrkgg amd@ ab ld ap 0 (g issoenl = i
architectures all ow model parameters to be mo
possibilities f ourdibeingc ed abteah aavniaolry spirse daincdt iao n .

Today, artificial i ntelligence is actively
analyze userso6 digital footprints, Il nterest s,
a result,onAgleri ssi mpltwycessdatga t ool but an im
communi cation process.

Brand communication in soci al medi a has ga
digitalization. According toc®&tiSon Meepres ¢k
activities aimed at promoting a brand, i ncr e
Social networks have become the primary pl atf
to the datsat uwdyt,edusienr shesspend an average of 2
media. Approximately 40% of wusers empl oy soci
al so for professional pur poses [ 4].

As of October Zomw,ssagésbpbrlammnphbl||cncluc
repost s, were published in Russia, of which
audience of 72.9 milliolBd4dusémstagr ado miamda nsSt4l
women actoun@7irkgof the audience, i3andy etalres ma’is
number of active aut hor s wh o posted at | e as
Odnokl assni ki was prima4iWwWlhouwerde bfyopesgadl eotr ¢
Facebook, by contrast, had an olidderamdd2@&@ncwe
4559; the platform was more often used for buc
the scale of the dignt adandommanpetaéemtoinalenfvor o
ensures a high | evel of engagement, interactdi

Companies actively use these platforms to ¢
andi lba&w di al ogue with their audiences. Thus, d
brand compAestiaritviefniecsisa l intelligence becomes
new interaction model emerges nimauwhenbe apget
advertising campaign optimizati on, and consu
context is complemented by the analytical cap
a brand cesase¢s ctaabegary. It is formed throug
becomes part of a broader cul tur al space. [ r
Komova is particularly significangt,t haes ciutl teuxrae
a city [5]. The authors emphasize that a bran
and transform public perception.

Thus, artificial intelligence and osno ceicads ynse
in which the brand functions not only as a
Theoretical anal ysis makes it possible to cor
creative strategies elefohebrahe commempoatr gn
the preconditions for further research into t

Il n recent year s, artificial intelligence F
si gmitfliycai nfl uencing the development of both
Kati e King, the devel opment of Al may be cor
human history, such as the i nwemtli oRevofl ut he
emergence of the microprocessor. One of the
2017 achievement in which a system developed
Ji e. Thi s case demdnsaframadhitrhee lhaagrhnilnegg dev
algorithms to solve highly complex intellectu
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sformation is that artificial intetssgenk
capabl e of i ndependently finding new we
tantially affects brand promotion stratec(
ytics, and communarcaltiimen awdioamadd o n ntter aj
ctiveness of marketing campaigns [ 6].

e of the most visible trends is the wuse
enerated advertising campaisgrmad xlolnadve nhhr,andest
educe production cost s. For exampl e, Reeboc
ecommendations and training programs, analyz
] . Machine |I®aheipgpaédioci t bhmfeinrdst amrda nbdu i il d
ncreasing competitiveness. Al is also active
nteractive gui de s, personalized roudrrets., e
echnol ogies enabl e deeper i mmersion in cont e
ommuni cation models with visitors [1].

I n cinema and medi a, Al I's used for visual
p | earning and big data processing make it
ffice success, and adapt marketing campaig
s demonstrates that Auttraasesf ohmsveoly o@mnloyg
, 2] .
I n international tourism marketing, Al i s
campaigns, and i mprove customer interaction.
systems help create individualized offers an
brands [1, 3].

I nternati onal case studies demonstrate the
creative economwstkry, tAée fashisend Iifod i ndi vid
trend forecadtirsd, camiamnudi gat abn strategies.
where Al analyzes skin tone and hair textcuwere
available in 600 stormeewewoerd dNii lde+ [&dp | iNiakte
wor kouts based on user data [ 7, 10] . Amazon
forecast preferences, and .i nRereebaocske ecnupsltooynse r a n
recommend footwear individually by analyzing

particul arly il lustrative example 1is Th
l emented by the Louwirteh Mursaeparh aitn, pianr twhleircs
eractive experience of perceiving wor ks
r

activeness (Figure 1).
SN&I:EHAT

v n o~
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Thi h
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t
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LES ILLOSTRES INCONNUS DU

LOUVRE

6 CHEFS-D'EUVRE EN REALITE AUGMENTEE

L g g | SHAPERT

Figure 1. An example of the use of augmented
l ncredi bl e Unknowns of the Louvr

65



[ i HEZd2OtetsH dzr 2 dzOkzyder 2 Y ktedzOdz dsdor(f RS ~ 1(301) 20%¢ .

Usi ng smeasr,t pwhiosi tor s can Aani mateodo exhibit

including |l ost el ements of shape and color. T
and artistic techniques in greausreudetetaihli bi Tk
the Code of Hammur abi and works of European a
i mproving the perception of cultural content

I n media and advertising,vVviAdualsi zuasteido nf,o ra nadl
creative material s t o sQoecaidfsi cc aanpdaii egmncse asreeg npe
as generative models are used as part of the

Figure 2. VisGCalaaatibMasoér foeaeo advertisi

i ntgelnlcie .
I n the AMasterpi
creativity with el
Strategy, Prati k T

eceo campaign, Al was wused
ements of -GQalmadhs aGltab adn die a
hakaratihe bnawdi pheaent €dc

for expanding visual storytelling. I n additi
|l aunched where visitors could explore the art
cceative process. Another example is th@oliarier
partnership with analytical and Al pl atfor ms,
Chat GPT and DALLLE to crtelad ehivdtsaray gmd dwealtse s

I n the Kazakhstani context, the wuse of Al
entrepreneuri al initiatives are already emerg
t her §t Al agents for educational and creatiwv
Nati onal Conservatory is creating the Al Musi
compositions and analyzing scatesarThei ai aml oi
studentsé practical training and to develop
same ti me, the Kazakh Academy of Sport and
intended for ktreteaurngmedaoauotéeésoand practical C

of Science and Higher Education Dinara Shche:¢
pil ot mode by the end of 2025, and byug@®26ha

introduction of wup to ten standard Al agents

Projects created entirely or significantly
abroad. For i ndtdmceentglhe saKihmat édd/d Russi an di
in Kazakhstani cinemas in July 2025, has bee

(Figure 3).

Figure 3. Frame from the animated fil m Genc
technol ogi es.
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Earlier, in Ocholsemd202MN, Mahe oBr Stiusli os r el
the Robots Grow, also created with active par
addition, maj or streaming platforms such asorN
content personalization and the <creation of
Chinese and Holl ywood studios are also exper.|
i ncluding projects full yrtpruaarks fseertrmd ch gisnt ol hersie
gl obal trend of digital transformation in th
boundaries while preserving a unique user and

A significant eveneainv&Kazadbhstamwodwas t he C
2026, at the Tselinny Center of Contemporary
exchanging experience, di al ogue, and inspira
panel discussions, Sam Sarieva, founder of a
the fAbraids on a carabinero trend, spoke ab
mar ket pl aces such as Kaspienkz. ySlue cmmt e dnmeidli t
braids will l ook i ke. Al accurately conveys
received my braids in time for the event. Ka:
simpl iofciesdegr t hat previously took a | ot of ti
increase sales through AIl. This kind of con
audience. 0 Aziza Ai bfaodwndernaqgf ratahbd odgwéewa dain,db «
practical ways of i ntegrating Al i nt og ebnrearnadt €
informational content and post s, i ncluding i
increased audiensoedengagemdrzt zaAAi badul |l i na:
home and create this kind of content using Al
with the help of Al: we added photosewethpt bee
i mages. The increase in views after the firs
1243 %. Enriching product cards with Kaspi Al
overall store tuamdvie)r.0o [15] (Figures 4

Fi gubes E4dampdemserodt eAd vi sual content wused by
promot iRAnN FOQA M case study). Source: materi al s
Forum, Tselinny Center of Contemporary C

The main trends and potenti al ri sks asemoti an e
cr eaitnidvuest ry brands are presented in Table 1.
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Table 1. Trends and Risks of Al Application i
Categor'Direction Description
Al alganalktymse userso
Communicati oand preferences, a l
Trends . :
personalizat personalized of fers
experiences.
Al is used to gener a
Aut omati on content, asanaéllze ats
Trends
processes accel erate t he deve
campai gns.
The use of big data
Trends Datdai ven braaudience behavior an
of communication eff
Al technol ogi es ar e
I ntegratiomt . . .
Trends museum exhibitions,
cultural spa . .
projects, media form
Al gorithms may repro
Trends Content wunif textswdluti ons, reduc.i
creative product s.
Questions arise cong
. . materials created wi
Trends Aut horshiop e author - t he (
platform, or the use
Al use I s associated
Trends Et hics and re¢epersonal data proces
the need for | egal r
Source: compiled by the author on the basis o
Acomparison of international and Kazakhsta
demonstrates the greatest effectiveness not a
as a tool for expanding humpnovceaepthel priees si
whereas the creation of meani ng, the selectic
with brand identity continue to depend on ht
human beingal andtafrlti geocce i n brand managemen
Di scussi on
The findings of this study indicate that 1
industries shoul d nateche oil otga rcparl e tuegpdy r medree loyf  a
Al contributes to a deeper structur al transf
approaches based on mass targeting are gradu
persedalfiozms of interaction with audiences.
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I n this context, brand communication i s no
and interactive exchange between the brand
cont emporretriyc aalhepper specti ves that <consider br
cul tur al phenomena that shape sympb]ic meanin

At the same ti me, the results demdnmitniansk
i mportance of human participation. On the ¢
reinforces the need for human involvement in
and creative origisnadrie yi nhCareantilvie depeairsd en te
emotional nuance, eahemeypymbolthat expmes®si dore f u
systems.

Therefore, the most effective model idfed mtse
hybrid or Afcentauro model . Within this frame
processing, predictive analytics, and operat.i

strategimakdeqi,siccreandveallem¢eetdi eamoi ces.
Particular attention should be given to the

of Kazakhstan. The uncritical use of gener at
| anguagephademéet ref | ocally meaningf ul cont e
creates a potenti al ri sk for the erosion of ¢
Consequently, It i s essential fptr d om@arl e baoa
and selective approach to Al i mplementation.
shoul d be used as Il nstrument s for enhancin
di stinctiveness, padi promonarngtcuéesuonltihmesin
Despite the valuable insights provided by t
The analysis is primarily based on secondary
rfel ect the daiovédsiptrywmcafi cesal Future researeh c
driven strategies and their measurabl e i mpact

Key Findings

Artificial girmtdeailall il gentcreanisf§ or ming i nto an |
communication in creative industries by combi
mo s t significant effects of I ts i mpbé&meartda teil
communi cati on, the acceleration of condeinter
branding approaches, and t helhex paannasliyosn so fofdiic
studies demonstrat efsort heen hhaingch npo ttehret iva ls uoafl Aeb
of brands; however, its effectiveness | argel\y
management . | n turn, Kazakhst ani practice |
i nsitonnallti zati on of artificial i ntelligence te
commeTlte.scientific novelty of this research
domestic practices of Alatdapml iwdathiionn cirre ald ri asred
the substantiation of a hybrid model of i nter
effective and sustainable approach for the fu
Conclusi on

The duean ed research has shown that artifici
the transformation of brand communication 1in
audi ences more quickly, adaptomonaedt i mpxpaad
of mar keting deci sions. At the international
brand devel opment in museums, the fashion ind
practicementfi ngnplt hese technol ogies are curren
entrepreneurial projects.
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At the same ti me, it has been established
anal ytical systems ried ad edo mpa nti heed sbtya nrdiag kds z ¢
ambiguity of authorship, et hical conflicts, a
sustainable devel opment of <creative i ndamsttrhe
technol ogi cal capabilities of Al and human cr

The practical significance of the study |
devel opment of brand strategi esalf ofraschuilanurharla
initiatives, and educational progr ams. Fut ur ¢
|l egal regi megemgeonvaetrend ngomtlent , t he assessme
communication campggi goifs,mearhdant Bews st or preser
conditions of the algorithmization of creatiyv
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Annotation

This study investigates the impact of STEMNt egr at ed i nstruction or
conceptual understanding Bewtonian mechanicst addresses a key limitation of traditional physics
teaching inKazakhstan where formulebased approaches eft develop procedural skills without
fostering deep physical reasoning. A guagberimental design was used with-gtlade students from
Al-Farabi Specialized Lyceum in Almaty. The experimental group received Siteltated
instruction combining realorld problem solving, handsn experiments, engineering design tasks,
and digital simulations, while the control group followed traditional methods.

Pretest and postest results showed a statistically significant improvement in the experimental
group, indcating enhanced conceptual understanding efwt o n G Gendemanadysis revealed that
initial differences disappeared after the intervention, suggesting equal effectiveness for both male ar
female students. Overall, STEM integration proved to be asctefé and equitable approach that
promotes meaningful, applicatiamiented physics learning.

Keywords: STEM-integrated instruction; conceptual understanding in physics; Newtonian
mechanics; Force Concept Inventory (FCI); secondary school education akhstem; quasi
experimental research design; gender equity in science education

Introduction

Physics occupies a foundational role in science education, yet it remains one of the subjects mo
frequently associated with student difficulty at the seconsdengol level. A persistent challenge is the
gap between procedural knowledge and conceptual understahdstgdents may apply a formula
correctly while lacking genuine insight into the physical reality it describes [1]. This phenomenon,
commonly describeds formuladriven learning, produces learners who can calculate but cannot
explain, and who struggle to transfer knowledge to novel contexts.

In Kazakhstan, secondary school physics remains predominantly teactiexd, with emphasis
on algorithmic prol@m-solving aligned to standardised assessment requirements [2]. Japashov et al
documented that only 14.7% of Kazakhstani university physics students demonstrated genuin
scientific knowledge on the Force Concept Inventory (FCI), while nearly 48% of sesposflected
firmly held misconceptions [3]. These findings confirm that the conceptual problem originates in
secondary school classrooms, where foratislsed teaching establishes patterns of procedural
learning that are difficult to reverse at universgyel.

STEM integrationd connecting Science, Technology, Engineering, and Mathematics through
coherent, contextch learning experience® offers a promising alternative [4]. Research in
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Kazakhstan and internationally confirms that STitegrated instiction produces superior
conceptual gains compared to traditional methods [5, 6, 7]. Yet empirical evidence specific to
Kazakhstan's secondary school context and to Newtonian mechanics in particular remains scarce. Tt
study addresses that gap.

The centrbresearch questions are:

1. Does STEMntegrated instruction produce significantly greater gains irg@dlde students’
conceptual understanding of Newton's Laws compared to traditional instruction?

2. Do male and female students respond differently t@\&integrated instruction in terms of
conceptual understanding gains in Newtonian mechanics?

It is hypothesised that the experimental group will demonstrate significantly greater conceptual
gains than the control group, and that the instruction will ballgeffective for both genders.

Literature Review

Conceptual understanding in physics refers to the ability to explain, predict, and apply physical
principles in new situationd not merely to reproduce memorised formulas [1]. The FCI, developed
by Hestaes et al. [1], is the most widely validated instrument for diagnosing conceptual understanding
of Newtonian mechanics. Research consistently shows that traditional instruction leaves Newtonial
misconceptions intad including the belief that continuousrte is required to sustain motion, and
that larger objects always exert greater force [8, 9]. Japashov et al. confirmed these misconceptior
among Kazakhstani university students using a theed-Cl, finding that firmly held misconceptions
were the masprevalent response pattern [3]. Wulandari et al. found that mostepree physics
teachers operated at inappropriate conceptual levels on Newton's Laws [10].

STEM integration connects disciplines within authentic, probtemtred learning [4].
Stohlmann et al. identified four essential pillars for successful STEM implementation: support,
teaching, efficacy, and materials [11]. Thibaut et al., in a systematic review of 23 secondary educatio
studies, identified five key principles of effective STEM rastion: content integration, problem
centred learning, inquiry, desidgrased learning, and cooperative learning [12]. Roehrig et al.
emphasise that coherence and disciplinary depth are esgergigberficial STEM connections do not
produce meaningful gas [13]. Margot and Kettler caution that implementation barriers including
pedagogical challenges and limited professional development frequently prevent full realisation of
STEM's benefits [14].

Francisca et al., in a quasxperimental study closely p#e to the present design, found
significant conceptual gains following STEMtegrated physics instruction [5]. Naushabekov et al.
demonstrated superior FCI gains through prepaded learning among 9gnade students in
Kazakhstan [6]. Abilkhairova e&l. provided experimental evidence within Kazakhstan showing
significantly superior learning outcomes in STHEMight primary students [7]. Regarding gender,
Japashov et al. documented a significant gender gap in FCI performance among Kazakhstani studet
[3], while Honey et al. suggest that collaborative STEM instruction may reduce such disparities [15].

Materials and Methods

3.1 Research Design

This study employs a quaskperimental preéest/posttest control group design with intact
classroom groups, a standard approach in classbamed educational research [16]. The independent
variable was the instructional method (STHMegrated versusaditional). The dependent variable
was students' conceptual understanding scores onp®i80FClbased test. Secondary covariates
were gender and previous year physics mark. The research design is summarised in Table 1.

Table 1. Overview of the Researcibesign

Element Description
Design type Quastexperimental praest / postest control group
Independent variable Instructional method (STENhtegrated vs. traditional)
Dependent variable Conceptual understanding score (Faked, 30 points)
Covariates Gender, previous year physics mark
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Groups Experimental (n = 36) and Control (n = 40)
Duration 41 6 weeks (first quarter, 20RP8026 academic year)
Assessment Pretest and postest (same FGbased instrument)
Statistical methods Independent samplegdst, ManAWhitney U, ANCOVA,
Hake's g

3.2 Research Site and Participants

The study was conducted at-Barabi Specialized Lyceum, Almaty, Kazakhstan, during the
first quarter of the 2022026 academic year. Four 9fhade classesapticipated (N = 76; ages 14
15): two formed the experimental group (n = 36) and two the control group (n = 40). The sample
comprised 36 male and 38 female students. Participant characteristics are presented in Table 2.

Table 2. Participant Characteristics by Group

Characteristic Experimental (n = Control (n = 40) Total (N = 76)
36)
Age (years) 14115 141 15 14115
Male 18 (50.0%) 18 (45.0%) 36 (47.4%)
Female 18 (50.0%) 22 (55.0%) 40 (52.6%)
School type Specialized lyceum| Specialized lyceum| Specialized lyceum
Curriculum National National o
(Kazakhstan) (Kazakhstan)
Topic covered Newton's Laws of | Newton's Laws of o}
Motion Motion

3.3 STEM Instructional Framework

The experimental group's instruction was desigedording to an integrated STEM
pedagogical framework grounded in the five principles of Thibaut et al. [12]: integration of STEM
content, problertentred learning, inquirpased learning, desigrased learning, and cooperative
learning. Each lesson folled a sixstage instructional cycle adapted from the 5E model and extended
with an Extension stage to promote transfer of learning:

Stage 10 Engagement: The lesson opens with a reabrld question designed to activate prior
knowledge and create conceptoariosity (e.g., "Why do heavy trucks accelerate more slowly than
cars?").

Stage 20 Exploration: Students conduct hands experiments or data collection activities.
Smartphone sensors were used to measure acceleration, providing real physicabdatgdist

Stage 30 Explanation: Students analyse their collected data, identify patterns, and derive formulas
inductively from observed relationships rather than receiving them directly from the teacher.

Stage 40 Elaboration: Students complete a&ngineering design task applying the physical principle

in a new context (e.g., constructing a ballgmwered vehicle to demonstrate Newton's Third Law).
Stage 50 Evaluation: Students present results, receive peer and teacher feedback, and connec
expermental findings to the formal physical principle. Scientific argumentation and metacognitive
reflection are developed.

Stage 60 Extension: Students apply the concept to a broader-weald scenario (e.g., the role of
acceleration in vehicle safesystems) to promote transfer of learning beyond the classroom.
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Figure 1 illustrates the sigtage STEM instructional cycle. The full sheek programme is
presented in Table 3.

Engagement
Real-world problem
Activate prior knowledge

Elaboration
Apply concepts
Engineering design

Curiosity Problem-solving

Exploration STEM Evaluation
Hands-on investigation L ine Cvel Present results

Data collection CEMEI L Feedback

Inquiry Reflection

® 6

Explanation Final Stage

Data analysis Real-world transfer
Pattern recognition Broader application
Conceptual understanding Deep understanding

Figure 1. The sixstage STEM instructional cycle used in the experimental gup
Table 3. SixWeek STEM-Integrated Instructional Sequence for Newton's Laws

Week Topic Key concepts STEM disciplines Sample activity
1 Forces and intro| Balanced and Physics + Measuring forces with
to motion unbalanced forces Mathematics springscales; graphing
results
2 Newton's First Forcé motion Engineering + Smartphone sensor:
Law (Inertia) relationship; Technology measuring motion on flg
inertia and inclined surfaces
3 Newton's Secon¢  Force, mass, Engineering + Varying mass and force
Law (F=ma) acceleration Mathematics + on a trolley; deriving
Technology F=ma from data
4 Newton's Third | Interaction forces; Engineering Desigr Building and testing a
Law actionrreaction balloonpowered vehicle
pairs
5 Applications of Friction, air STEM + Design Designing a crash
Newton's Laws | resistance, safety Thinking protection structure; egg
drop method
6 Motion graphs Velocity-time Technology + Recording mabn with
and data analysi graphs; data Mathematics smartphone; plotting-v
visualisation graphs

Note.STEM disciplines listed indicate which disciplines are explicitly integrated. Thetage lesson
cycle was applied consistently across all weeks.

3.4 Control Groupd Traditional Instruction

The control grap received standard teacHed instruction. Lessons followed a lecture
demonstration format: the teacher introduced each law verbally and symbolically, presented worket
examples on the board, and assigned students textbook practice problems. Conqaphatia was
delivered primarily through definition and formula, with limited opportunity for student inquiry or
handson engagement.
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3.5 Assessment Instruments

The primary instrument was an FB8dsed conceptual understanding test mapped to Newton's
three laws, scored on a-p@int rubric assessing the quality of physical reasoning demonsiratext
merely answer correctness. The same test served as bo#imgpesttest to enable direct comparison
of gain scores. Students' gender and previous year physics mark were recorded as backgrou
variables.

3.6 Data Analysis

Data were analysed using Jamovi statistical software. Levene's test precededesadh t
check variance homogeneity; Welch's t was used when significanttédts were twa a i | ed ( H
e ) . -Whatmey U tests confirmed parametric findings smarametrically. ANCOVA was
conducted with pogiest score as dependent variable anetggescoe as covariate. Effect sizes were
reported as Cohen's d and partal, interpreted using Cohen's b
index (g) was calculated for both groups [17]: g = (jlo®t st %-t s p e [/ -{ed%)0 % |
Gender differences wem@nalysed using independent samphkessts and ANCOVA with preest as
covariate.

Results and Discussion

4.1 Baseline Equivalence

No significant difference was found between groups atgse(tf 4) = 1 0. 278, p
T 0. 06 4-Whitheg 0,p = .734), with the experimental group (M = 9.36, SD = 6.30) and control
group (M =9.72, SD = 5.08) starting at equivalent levels. Levene's test wagyndicant (F(1, 74) =
3.08, p =.083). The grospvere therefore comparable before the intervention.

4.2 Posttest Comparison and Main Finding

Following the intervention, the experimental group scored significantly higher (M = 18.61, SD
= 5.15) than the control group (M = 15.38, SD = 5.28), a differen@24 points out of 30 (t(74) =
2.700, p =.004, d = 0.620). Levene's test wassignificant (F(1, 74) = 0.248, p = .620). The Mann
Whitney U test confirmed this finding -H{eflas= 4
covariate confirmed thgroup effect after controlling for prior knowledge (F(1, 73) = 7.115, p = .009,
g = .088). All statistics are summarised in T

Table 4. Descriptive Statistics, Learning Gain, and Normalised Gain by Group

Measure Experimental (n = 36) Control (n = 40)
Pretest M (SD) 9.36 (6.30) 9.72 (5.08)
Posttest M (SD) 18.61 (5.15) 15.38 (5.28)

Mean gain (points) +9.25 +5.66
Pretest % 31.2% 32.4%
Posttest % 62.0% 51.3%

Hake's g 0.448 0.280

Gain category Medium Low-medium

Note.Pretest andposttest scores are out of 30 points. Hake's g: > 0.70 = highi @.BD = medium;
<0.30 =low [17].

Table 5. Summary of Inferential Statistics for Group Comparisons

Analysis Statistic df p Effect size
Baselined Levene's test F=3.08 1,74 .083 o)
Baselined Student's t t = 10 74 .609 d = 10.
Baselined MannWhitney U U =661 0 734 r =0.083
Posttestd Levene's test F=10.248 1,74 .620 o)
Posttestd Student's t t=2.700 74 .004* d =0.620
Posttestd MannWhitney U U =462 o} .004* ro = 10.
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ANCOVA 6 Group effect F=7.115 1,73 .009* da] = .0

ANCOVA 0 Pretest covariatg F =0.398 1,73 .530 d] = .0

Note.All t-teststwet ai | esd e M.: * p < . O-fsts; réhk hisenaf far Mahn f o r
Whitney U; partialdf f or ANCOVA.

The experimental group improved by 9.25 points compared to 5.66 for the control group.
Hake's normalised gain confirmed this: g = 0.448 (medium) for experimental versus g = 0.280 (low
medium) for control. Thenediumto-large effect size (d = 0.62@| = .088) i ndi cat
meaningful benefit. These gains were achieved within the standard curriculum without additional
teaching time, confirming STEM integration as a scalable approach consistent wstiaNekov et al.

[6] and Francisca et al. [5].
4.3 Gender Analysis
At pre-test, female students (M = 10.41, SD = 5.66) scored significantly higher than males (M

= 7.97, SD = 4. 64,; t (72) = T-tBst, hid gap was completely 4 9
eliminated: males (M = 17.14) and females (M = 17.31) achievégdally identical scores (t(72) =
T0.122, p = .903, d = 1T0.028). ANCOVA confirm
8054 = .001). Gender statistics are presented
Table 6. Gender Comparison for Pretest and Posttest Scores
Measure Male (n=36) | Female (n = t(72) p d
38)
Pretest M (SD) 7.97 (4.64) 10.41 (5.66) T 2. 0] .049* 1T0.46
Posttest M (SD) | 17.14(5.15) | 17.31(5.43) | 1 0. 1| .903 10.02
Mean gain +9.17 +6.90 o) o) 0
Hake's g 0.415 0.352 o} o} o}
(medium) (medium)

Note.All t-tests twetailed. * p < .05. ANCOVA controlling for preest: F(1, 71) = 0.061, p = .80,
=.001.

Both genders achieved medium normalised gain (males: g = 0.415; females: g = 0.352). Thi:
contradicts the gender gap documented in traditigaabkhstani physics instruction [3] and supports
Honey et al.'s argument that collaborative STEM instruction provides equitable learning pathways
[15].

Conclusion

This study provides consistent empirical evidence that SirE&frated instruction
significantly improves O9tlgrade students' conceptual understanding of Newtonian mechanics
compared to traditional instruction in Kazakhstan (t(74) = 2.700, p = .004, d = 0.620; ANCOVA: F(1,
73) = 7.115, p = .00 = .088) . T oep achieved mediome notmalised gain (g =
0.448) compared to lomedium for the control group (g = 0.280). Crucially, STEM instruction
equally benefited male and female students, closing an initial gended gapsignificant equity
finding where gender dérences in physics understanding have been previously documented [3].

These results demonstrate that STEM integration is both pedagogically justified and practically
achievable within Kazakhstan's existing curriculum. Thestage lesson cycle providegeplicable
framework for physics teachers without requiring additional instructional time. Future research shoulc
extend the intervention across a full academic year, involve larger and more diverse school sample
including mainstream and rural settingsd investigate which specific STEM activities most
effectively target individual Newtonian misconceptions.
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Abstract

This study examines the impact of Artificial Intelligence (Al) on modern accounting, focusing
on its benefits, risks, and future implications. The main objective of the research is to analyze how A
technologies influence accounting processes and thefralecounting professionals.

The research is based on the analysis of academic literature and industry reports. A qualitativ
approach is used to compare different perspectives on the implementation of Al in accounting.

The findings show that Al significdly improves efficiency, accuracy, and data processing
capabilities. At the same time, it creates challenges such as job displacement, data security risks, a
high implementation costs.

The study concludes that Al will not fully replace accountants,thuillichange their roles and
require new skills, especially in data analysis and digital technologies. Overall, Al is expected to play ¢
key role in the future development of the accounting profession.

Keywords: Artificial Intelligence, Accounting, Autonten, Risk, Financial Technology

1. Introduction

In recent years, Artificial Intelligence (Al) has become one of the most important technologies in
the modern business world. It is widely used in different industries, including finance and accounting.
Tradtionally, accounting was based on manual work, standard procedures, and human judgmen
However, today many of these processes are changing due to the rapid development of A
technologies. As a result, accounting is becoming more automatediriata and efficient.

Modern organizations actively use Al tools to improve the quality and speed of accounting
processes. For example, tasks such as data entry, invoice processing, bank reconciliation, and financ
reporting can now be performed automaticallfisTallows companies to reduce operational costs,
save time, and minimize human errors. In addition, Al can analyze large volumes of financial data an
provide useful insights, which helps managers make better decisions. Because of this, the role
accoumants is also changing. Instead of focusing only on routine tasks, they are now expected tt
perform analytical and strategic functions.

At the same time, the growing use of Al raises important questions about its impact on the
accounting profession. Manyxgerts believe that automation may replace certain jobs, especially those
related to repetitive tasks. Others argue that Al will not eliminate jobs completely but will change the
nature of work. This creates uncertainty for current and future accountifesgionals and makes this
topic highly relevant today.

Problem Statement.Despite the growing use of Artificial Intelligence in accounting, there are
still many challenges and uncertainties related to its implementation. One of the main issues is th
potential displacement of jobs, especially those involving routine and repetitive tasks. This creates
concern among accounting professionals about their future roles.

Another important problem is data security, since Al systems require access to large whlumes
sensitive financial information. This increases the risk of data breaches and cyberattacks. In additior
many organizations face difficulties in adopting Al due to high implementation costs, lack of technical
expertise, and resistance to change.

Researt Objective. The main objective of this research is to examine the role of Atrtificial
Intelligence in modern accounting and to analyze its key benefits, risks, and future implications.
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More specifically, the study aims to:

Identify how Al is used in accoting processes

Evaluate its impact on efficiency and accuracy

Analyze potential risks such as job displacement and data security

Understand how Al may change the role of accounting professionals in the future
Scope of the StudyThis study focuses on the application of Artificial Intelligence in accounting
processes, particularly in areas such as automation, financial reportegyroe¢ssing, and decision
making support. It examines how Al technologies are used by organizations to improve efficiency anc
performance in accounting functions.

The research is based on the analysis of academic literature and industry reports, wideh pro
both theoretical and practical perspectives on the topic. The study mainly considers general globs
trends, but also includes observations relevant to developing countries such as Kazakhstan, where t
adoption of Al is still in progress.

Limitations of the Study. This research has several limitations. First, it is based only on
secondary data sources, such as academic articles and industry reports, and does not include prim
data collection or empirical analysis. This may limit the depth and agcaofdlee findings.

Second, the study does not focus on specific companies or real case studies, which could provic
more detailed insights into the practical implementation of Al in accounting.

Finally, since Artificial Intelligence is a rapidly developifigld, some of the information used
in this research may become outdated as new technologies and solutions continue to emerge.

2. Methodology

This research is based on a qualitative secondary data analysis. The methodology was design
to ensure a comprehsive understanding of Artificial Intelligence's impact on accounting by
synthesizing academic theories with current industry performance metrics. The research process w.
divided into three distinct phases:

2.1 Data Collection and Source SelectionThe pimary data for this study was gathered
through a systematic search of academic databases and professional financial repositories. Soure
were selected based on their relevance to the fields of Financial Technology (FinTech) and Automate
Accounting. To asure a balance between theoretical depth and practical application, the following
types of sources were prioritized:

0 Academic Journals: Studies by Davenport, Brynjolfsson, and researchers from Oxford
University were used to establish the historical aegrétical context of automation.

0 Industry Reports: Recent publications (202023) from the "Big Four" accounting firms
(Deloitte, PwC, KPMG, EY) and McKinsey & Company provided-togate statistical data on
implementation levels and celsénefit ratios.

0 Technological Case Studies: Reports from IBM were used to analyze the specific technical
risks, such as the financial impact of data breaches-intégjrated systems.

2.2 Comparative and Statistical Analysis A comparative analysis was employed to cattra
the traditional manual accounting model with the moderdrMen model. This is involved evaluating
specific accounting tas@ssuch as data entry, reconciliation, and audding determine their
"Automation Potential". Quantitative data from industrgads were compiled into tables to compare
the estimated impact of Al on operational costs versus the risks of implementation.

2.3 Contextual Synthesis Finally, the research applied a deductive approach to move from
global trends to specific regional ingdtions. By synthesizing the global findings of McKinsey and
PwC with the current economic landscape of developing digital economies, the study draws
conclusions about the specific challenges faced by small and mediach enterprises (SMES) in
countries like Kazakhstan. This phase focused on identifying the gap between technological
availability and the current skill sets of accounting professionals.

3. Literature Review

Many researchers have studied the impact of Artificial Intelligence on accourtaugirfg on
its potential to transform traditional processes and improve efficiency.

O« O¢ O¢ O«
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Davenport and Ronanki (2018)explain that Al is mainly used in business to automate
repetitive and routine tasks. According to their research, companies that adopt Aldgigmcan
significantly reduce operational costs and improve productivity. In accounting, this is especially
relevant for processes such as data entry and transaction processing, which require a lot of time wh
performed manually.

Brynjolfsson and McAfee (2017)discuss the broader impact of digital technologies on the labor
market. They argue that Al does not simply replace jobs, but changes the nature of work. In the
context of accounting, this means that routine tasks are decreasing, while anahdicstadegic
responsibilities are becoming more important. This shift requires professionals to develop new skills
and adapt to technological changes.

According to a report by PwC (2022) about 45% of accounting professionals believe that Al
will significantly change their roles within the next five years. The report also highlights that
companies are increasingly investing in Al systems to improve financial deomsibimg and
efficiency. At the same time, it points out that many organizations are nptpi@dpared for these
changes.

KPMG (2021) focuses on the use of Al in auditing and financial analysis. The study shows that
Al technologies can analyze large volumes of financial data much faster than humans and can dete
unusual patterns or errors mofféeetively. This improves the quality of audits and reduces the risk of
fraud.

Deloitte (2022)examines both the benefits and risks of Al in accounting. The report concludes
that while Al increases efficiency and accuracy, it also introduces challendesasutata security
risks, ethical concerns, and the need for proper regulation. Companies must ensure that Al systems «
used responsibly and that there is still human control over important decisions.

Overall, the literature shows that Al has a strongdnt on accounting by improving efficiency
and decisiormaking, but it also creates new challenges that need to be managed carefully. Mos
researchers agree that Al will not completely replace accountants, but it will significantly change their
roles in tte future.

4. Benefits of Al in Accounting

4.1 Automation and Efficiency

One of the biggest advantages of Al is automation. Tasks such as data entry, invoice processin
and bank reconciliation can be done automatically.

For example:
Al software can process thousands of transactions per second
It reduces time spent on routine tasks by up to 80%
This allows accountants to focus on more important work.
4.2 Accuracy and Error Reduction
Human errors are common in accounting, especially in repetitive tasks. Al systems reduce thes
errors by using gorithms and machine learning.

Studies show that Al can improve accuracy in financial reporting by up to 90%, which is very
important for decisiormaking.

4.3 Better DecisiorMaking

Al can analyze large amounts of financial data and provide insightsh@lpis companies make
better decisions.

For example:

0 Predicting future revenues

0 Detecting fraud

0 Identifying financial risks
Al tools like predictive analytics help managers plan more effectively.
Table 1.Benefits of Al in Accounting

0
0

Benefit Description Estimated Impact (%) Source

102



[ i HEZd2OtetsH dzr 2 dzOkzyder 2 Y ktedzOdz dsdor(f RS ~ 1(301) 20%¢6 .

Automation Automation of repetitive task Reduces manual worklog McKinsey
such as data entry, invoicing, al by 60 80% (2023)
reconciliation

Accuracy Reduction of human error throu¢ Improves reporting Deloitte
algorithmbased processing accuracy by up to 90% | (2022)

Cost Reduction | Optimization  of  operationg Decreases operation| PwC (2022)
processes and labor costs costs by 2030%

Data Processing| Ability to process large volumes ( Significant increase il KPMG (2021)
structured and unstructured data| processing speed af
efficiency

DecisionMaking | Use of predictive analytics fq Enhances strateg| IBM (2023)
forecasting and risk detection decision quality

Source: Compiled by the author based on McKinsey (2023), PwC (2022), Deloitte (2022),
KPMG (2021), IBM (2023).

As illustrated in Table 1, the most quantifiable benefits of Al are automation and accuracy, while
improvements in decisiemaking and data prossing contribute to lonrterm strategic performance
and organizational efficiency.

Figure 1. Level of automation of accounting tasks using artificial intelligence.

Automation of Accounting Tasks Using Al

Automation Level (%)

Data Entry Invoice Processing  Reconciliation Auditing
Accounting Tasks

As shown in Figure 1, routine accounting tasks such as data entry and invoice processin
demonstrate the highest potential for automation, whereas more complex functions like auditing still
require significant human involvement.

5. Risks and Challenges of Al in Accounting

5.1Job Displacement

One of the main concerns is that Al may replace mumarkers. Routine accounting jobs are
most at risk.

According to Oxford University research, about 40% of accounting jobs could be automated in
the future. However, this does not mean all jobs will disappear. Instead, the nature of work will
change.

5.2Data Security and Privacy
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Al systems require large amounts of data. This creates risks related to data breaches ar
cyberattacks.
Financial data is very sensitive, so companies must invest in cybersecurity. A report by IBM
(2023) shows that the average anfsh data breach is around $4.45 million.
5.3 High Implementation Costs
Implementing Al systems can be expensive, especially for small companies.
Costs include:
0 Software
0 Training employees
0 Maintenance
This can be a barrier for adoption.
5.4Lack of Human Judgment
Al is based on data and algorithms, but it cannot fully replace human judgment. In complex
situations, human experience is still necessary.
Table 2.Risks of Al in Accounting

Risk Description Estimated Impact Risk Level
Job Displacement| Replacement of routine accountif Up to 40%  off High
roles through automation accounting tasks mg
be automated
Data Security Exposure to cyber threats a| Average breach co{ High
unauthorized access to finang of $4.45 million
data
Implementation High initial investment in Al Financial barrier fo] Medium
Cost systems, training, and infrastructy small and medium
sized firms
Lack of Judgment| Limited capability to handl{ Reduced reliability irf Medium
complex, norstandard financig critical decision
decisions making

Source: Compiled by the author based on Oxford University (2019), IBM (2023), and industry
reports.

Table 2 demonstrates that while Al offers significant advantages, its implementation introduces
critical risks, particularly in terms of employment disroptand data security, which require proactive
management strategies.

6. Analysis

The analysis of the collected data reveals that the integration of Artificial Intelligence into
accounting is not merely a technical upgrade but a fundamental shift in thesmwoal paradigm.

6.1 Statistical Efficiency and "The Human Error" Gap. According to the data synthesized
from McKinsey and Deloitte, there is a clear correlation between the complexity of a task and the
effectiveness of Al. As shown in Figure 1, routioperations such as data entry and basic ledger
categorization show an automation potential cB8o.

0 Analytical Insight: This high percentage suggests that the "traditional bookkeeper” role is
effectively becoming obsolete. However, the analysis shoatswhile Al reduces "manual errors"
(typos, miscalculations) by 90%, it introduces a new risk of "algorithmic diagtere an error in the
initial software logic can lead to a massive, systemic misstatement across all financial reports.

6.2 Economic Tradeoffs: ROI vs. Cybersecurity. When analyzing the financial feasibility
(referencing Table 1 and Table 2), a significant paradox emerges.

0 Implementation Costs: The initial cost of Al adoption is categorized as "High." For many firms,
the Return on Investment (ROI) is only visible aftes $ears.

0 The Breach Factor: Based on the IBM 2023 report, the average cost of a data breach in an A
driven environment is $4.45 million.

104



[ jyHEZ Ot Hdz 2 dzOkydy 2 Y bktedOd ¢soérrfRrs - 1(301) 205 ¢ .

Conclusion of Analysis: Companies are currently caught in a "Digital Arms Race." They must
spend the money saved on labor (30% reduction in operational costs) directly on advancet
cybersecurity and IT maintenance. Theref@kdoes not necessarily make accounting "cheaper," but
rather shifts the budget from "Human Salaries” to "System Security."

6.3 The "Judgment" Analysis: Al's Glass Ceiling.A critical part of this study was evaluating
where Al fails. Our analysis india that in tasks requiring Professional Judgment (e.g., assessing the
"going concern" of a company or ethical auditing), Al performance drops significantly.

0 Data Comparison: While Al can process 10,000 transactions per second, it cannot interpret th
"intent” behind a suspicious transaction. This confirms that the human accountant is moving from &
"doer" to a "supervisor.” The "Judgment Gap" is the most significant barrier to 100% automation.

6.4 Regional Implications: The Kazakhstan Case StudyApplying global trends to the local
context of Kazakhstan, the analysis reveals a "Digital Divide."

0 Large Enterprises: National companies and the "Big Four" branches in Almaty/Astana are
already using Al for audit sampling.

0 SMEs (Small and Medium Enterprises): For the average Kazakhstani business, the "Higt
Implementation Cost" mentioned in Table 2 remains a wall. There is a high risk thatscatall
accountants will be left behind because they lack access to these expensiietary tools.

6.5 Educational Gap AnalysisFinally, an analysis of the "Skills Required" shows a mismatch
between university curriculum and market needs. Current accounting students are still heavily teste
on "manual journal entries," while the umtry reports (PwC, 2022) demand "Data Visualization,"
"Python for Finance," and "System Auditing." The data suggests that without an immediate reform in
education, the next generation of accountants will be technically -&olterated but practically
unskiled" for an Akdriven office.

7. Conclusion

In conclusion, Artificial Intelligence is playing a transformative role in modern accounting by
significantly improving efficiency, accuracy, and the overall quality of financial processes. The
research demonsties that Al technologies can automate a substantial portion of routine tasks,
minimize human errors, and support more informed decisiaking.

However, the adoption of Al also introduces important challenges, including job displacement,
data security riss, and high implementation costs. These issues highlight the need for careful
integration of Al systems within organizations.

Importantly, Al is unlikely to fully replace accountants. Instead, it will redefine their roles,
shifting the focus from routingasks to analytical, strategic, and advisory functions. This
transformation requires accounting professionals to continuously develop new skills, particularly in
data analysis, digital technologies, and critical thinking.

In the future, the success of Al accounting will depend on the balance between technological
innovation and human expertise. Companies that effectively combine these elements will gain :
significant competitive advantage in the evolving business environment.
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CNUR TEXAS® BDMjSjc¢j YOB' dzjlsls' dz ¢' dzg' w jfy
kOdzH Oz zOter dzr W Y ster K1 OzH € 9l dzjs®e dRgzezi j S E oM j Is' dzd j

4C i MBNUR TEXAS4 BDMJ SJGd YOB dzjlslk® &z ¢ CEtMm

SEwGMmjIsC ' b 2023 . 2024 . 2025/ .
vl ' &Blsj &e W 306 209 262 497 208 806
UOLO §0O2HO 9921 -6 682 -33 977
Z T D' dzH Ots, 316 130 269 179 242 783
r 0,969 0,975 0,860
Al 0,926 0,892

I pfMj Cjdzj i) Gy daeipr 240 Ate tefyj IsC ' hlsjte 2. 7CiMmsiHj

5C j fijls pij S j dzj ) Gr parmawOXtE e jlsC hsjte' [ 24]

SEtemj s 2023 . 2024 . 2025 .
sy &, & 318 284 173 660 11 394
sOL O § 032 1253 2 064 376
B W s W
Z' O' dzH Otg, 317 031 171 596 11 018
R 1,004 1,012 1,034
3| 0,739 0,256

¢cNUR TEXAS® c¢coédz GuolMmpydj dz MOdz Misr ttD OdzH OT
Y OB ' dzjBldsIQ'r dzhQ© € E t6ff jj s’ j Mg €] dzls ' o dze | dz.

6CjMISgNUR TEXAS®HY ¢ odz Gu@dppudj dz MOd fMls' ©0
4 &4

B D fn €j YOB dzjlsls' dz' ¢ BS2" &z O CE®MjIsSC hisjte'
SELMm] 5SS ' h [2024. 20251 .
Kr 0,964 0,831
Ki 1,253 3,481
K 1,208 2,894

6CjMlsjdz W d3p dz' d3jrisqjuszedz B dz! Bj OB jete' B dz iy Odz
2095NWR TEXAS® 9p. (s) SCoiWWdydjdils' 2,896 V't
CewMmjlb' fubdisthicds MURGE TEXAS® BDMjSjcj YOB' dzjlsls'
CEMjlS h' OdH' WOr 3§ dzdRj dz MOz Mis™ €OL' dz B 5dZMHOY
TCifmepmiCidimn ¢cowCOMOB] BGursjte’ [ 25]

SEtefjls¢ " h 2023y . 2024y . 20251 .
sl &g, B w Is 25645 16841 21646
v OL O fROWH B Y 38 394 525
z" O' dzidPw s j v 25607 16447 21121
R 1,001 1,024 1,025
a P 0,810 1,134
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"YMOM ¢cotelC-BDEOeteMzBS NiIsjte! d3dd dz MOdz Misr tDOdzH O  dzO
siIst tc.

8 CJiMisgNUR TEXALwY ¢ 0t Odz@igj dzr zipO dz' Mls™ tc O O dzH O
YOB' dzjlsls' dz' ¢ B2 dz" O CEteMmjlsC  Nisjte’

SEGMjIsC ' 1 2024 . 2025 .
Kr 0,952 0,839
K 1,143 0,787
K 1,088 0,660

¢cNUR TEKAS8® DODpJ HJjWGE]2' CeEteMy S " h" dz' w OdzH
BsdzMOY -H3 9 ,y3 %O IsE d3j dzgH j ¢ j dz.

Dntcr d&pf)’ ff stodz” dz' W BDfI]JQJGJ Y 00D tizfs Is B tc tztlz& W dzB Is
CoMm' ste” dede" W " MEJjtedz € BJ dzfnj dzn * dz" of ‘tsdej dzdzrOuw O z@yt
BJdMmjdH dz' 6" dzgj IsOdzH Oz dzOte % OMOE B tedzi M j Y Otey "
dZzOY IsT 0O2dz0Odzr d3 S st WW dydg dzlslsj to' dz LY "tetar rdaprizy Blds'dzs of '
YOO Odzh BC j todz' € BJ dzfmj dzn ' dz' ¢, J WOt B tate W dzh O 2 dzO fiz
N dZHOMBHT D" dz CEtMijlsils' dz CEtCMmj s ‘hlthGHsz BO2Y Odz
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(0,194), 02 dzO dzdz O dzr Y StedzOtcHT™ W 02 dgOdzr dgH "™ dz' Y C
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CL WWdydj ddis’'j dz'Ous Isy .07 dz QET.GIZG’J BsdzOHT . 7 jtlslsjzc
¥ OODHO2HO Mmrtlsyr SteclsOdzr ¥ WOCIkttodzOtGr Od&zy ryd@oe O
Cofy' f Ster dzdzr BDfMjSCjcyj YOB'dlesls‘dz‘Q Hijwej2'  dz G
02 dzOdzr M fr]QSJlstdzing BJ dzj dzn " dz' C Ish Ot O dDtOHEZHWD Is ¥z O B sl
B' dzH ' toj H ' .

9¢ j ENUR TEXAS® ' MCjtd ¢ B jdhjdi' & ¢ SEth]

SsEteMjlIsC " "iIsjte| (Milfls" Mp2¢jMm EL T sy-k

1. 1Y OkE®tcr o3 0,652 0,458 +0,194
2. sBddzt H' Y "tcOdzH Ot 1,685 1,266 +0,419
Cs1 WWdydj dzls’

3. jdgh " CIs' COf dlsOdzH T 1,015 0,637 +0,378
Csi WWdyd,j dals’

4./ Olsjtcd OdzH ™ ¥y Y " tc Odzh 4,390 4,223 +0,167
02 d&zOdz" d3H " dzrf O

5. ¢Yh O YOttO) Olsr dzr v 17,312 0,011 +17,301
6. rJBdlststcdzr Y B Jtej 88,266 113,5 -25,234
7. stWiHdItedzr ¥ BJ o 196,5 219,04 -22,54
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Mdtf OlslsO2H| Y OtcOY (
M kROM]
dOr ZGHOOD|s DM fstc” dd ¢ 2 dzOdz 1<k<2 0,72 (1,11
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Mdtf Olsls©2 H
O desisd € O Y OMOd&zOIsT dz CofMm' §f ster dedze” W Y Ote Y
d3EthJtGdZJd34dZ C 230 2Hplzj dz1 5C08Ml , 01 % B ESdzZH " . f "dzH O2
Y Otey r dz' vy splkzj dzin' L H® ¢ daj BEdzy Odz Y OMOAHT , B" DC

L HISONE IS s j d3j HjO Oy -atrs jyS j fgls° Y ltecd' Lkaj dgll &S
GOr BHOOD' El' dgH' dz' € tEHW, W dYdjlagswe,j@,i72n Oy O
OCkdoljteH' w 72 Isd2rdy Cjdzjls' dzH' ¢' dz CEtefmjlsjH"
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D' Myd®) L ' BH' Y OLTLHOLH' yO2K50LkD0O YT dr f
"k Sl jd&gify, Gd V-89S Stcd BdzoOYz £ SRR

dz" d3j dz, DpJ NORISISTBXZADS®RY &t DO’ dzOIs™ dz SOz OteH
3" &z CEBJj2IskGj, SHOdz Oter dzOte™ YIsODT 3 02 0C

HOfglg "tdde C OADWYOROfMpH™ W Cjh jdz' dz HO2" dzH OFf , "
HT .

N dzf Y@z des s C O » OOk Ispff) dizghflcOtc D dzj ts dDH Asck
ftstcdz”" dz" W BDMjCJjcy YOB" dzj sIs' dz' ¢ dz B OMY Okl

LH" .

"tor dzf ' § stods’ dzr W BDfMjCJjcy YOB" dzj Isls® dz' €Is*
dIsS " hilsjte" yn22jdgjdzn' , Yy " tddjdeisth) df wfh 'dd t8td d@c dzsYr
BdSCOdzr' Y Ispfp' dz' dz YytsdzH OdzzHr W  tster dzH T d S JdaH’
OdAds A OdizH j teH jdz ELGjNh jdz 6', SCpfy" ftster dgH OtcH ™ W
dzj Isls D yds'r dz BYODID dzO 2 H O e * GlEz0 P E fripgbtddsilry | gias dzOH T
Bjls YOMO2Is" d@ SpfM' §Cjtedz € Mkl jCIs' dzj[g]: dzOter
Dutcr d&pff' f ster dzH Ote” dz" W BDMjCjcEj YOB ' dzjlsls’ dz' €
¥Ddzi L OBBOdzOEZz d Isg Gusts@itsdz@d@DteyH r Y tsdzH Odzge Oty r dzf Y

CHJBdJsKls ]t

1¢cNURTEXAS: rZu r OO’ fqr .

2CNURTEXASe rzy YrdzHnry JMmiflsjte' .

31 kdzvjeO, U . JYyideC 0 oLOddBsMovwL d ¢ tsdetsdzd y
ftiocsdLotsHMIses O/ u.-203zdzv 120, [ RrRd ddzO

4 ] stosdatso [ . . [ d dz0odsd y4 M< d 2 f SHR SH ¢
ftejHitedwlisd2/ /[ OteC jIsddze 2 ([ d L O ke j ) 5.

5¢c¢pdz2 Grauetc r ze BOIsj ted OdzH Ot .

6 MOz ¢ . ., dBOJO M. ©., ] BteH ] J ® r.o./7{y
ftocjHftodded BOIsj dz' MCts2 HjWIs] dzt desfylstféé YisH: e H] @RI
202212 718 .

Tr Oz dzso ©, 1. 5. stdSktcj dzstsmf smtse dzesfils: OMIg tdts
[ sdzsH 52 2004 dzr 24.4 (67-30pB.
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) 6Odzdjo 6., fjtc]

¢ dzdztsls Oy q v

SsEhBOMh T dz' y Hj dzZlmOk dzr Y MOy IlsOk MOd&zOMr dzH OO
BOWT L HT 1 dzj o34 dazls Btsdzr IsOB " dzOH T . sehBOMmh ™ d
Y Oted W dzOdzr dzdzr W @ Qs O dgecdsH glzC J d3d dzj t6° dzHy S L H J
sd"' d3dH ' dz' ¢ ' dzif dzOfip] LK'Eh B OGO flpr Yy Isitcdzj to' dzj dzd G' L G
SEhBOMh T dzn v IsOYT" tgr BT B2 dz" © CEfflsjejdz ) OtodWw
MOd&zOMmM" dzH OD ' sfr ftcsB dzj BOXZOtGH ' Litelslsibkz OL. 1T
OksOf EI" dzj H" , O AstdsHtd duls 1) @A g, CdsHd @ dz' Y, D jicbkhk
dzblsdy jdzj 6 HJ dZMOEdzr ¥ MOYISOEZHT BOMY Otk MOdEOM' d

swfu D) [SEth BOMh T dzr v, BOMY OtezH "™ W Qolststcd Is(
HiBsCtOlsdw dz" v flsdde g M BHQfigiafiy Gz dr lyr frHOQY ds" Olzlz
[pte’ ¢jtedzj o' W CehBOMhr dzr'y yOfmdjbklsjt "3 fr
MdlslzH|j BOWT L HT tcEdz Olsy OOHT . 1 OMmhr dzr vy Ik

CEtS
YOMd jjladgjjStd §| dBOWT L DO dj BtSdzOHT

J BH-QlzH T dz Odzlz 't HNB oG dgj . ( yOIDEdD?2 ZO0tcHO® GCENM B OMN
ﬁ]lsq’dzJHJtG‘dz fO2HORZOdzE BUSC "  dz "2" dkde" W HO, tsdzr v
sd"' d&3H " dz' ¢ dzj .

ddzH" o3y dz O dz' o3qd DHJBC{JISISJG‘ CEPBOMh T dzr vy Y (

dHOMH Ot IssB' dz dzgj d&3d My B I S ' dz dZJ2IS dEHE " eB@NfY OdE 2y ) BE t5h2

[28] (Samarakoon, 201935Eh|3G)fr]hr dzr'y YdlsjSh' dzw BOD' dzr fylsr dzC
Y OdzO?2 ¥ " d3r fMlsj kz° CitjSls" ¢ Is iz to © dz' E 28] § O2
(Samarakoon, 2019 E " B Ofph r dzr v sl tc" BOMMZOtE dz' dg'OdnyY @B 0Ok C
O2YyYT'r dzHO2HT . JG)fr]hr led31]’@dzdw Y LBIIS' dz2' W dzplIsd ¥ d «
Ljtelslsjlzh ' dzjte Isd' dsH ' dz' sSOUHOdZOOdz B OMY Otclz  dz" fi
Edzh j &BH BtSHE''W B tsdz" lsOdezOHr Hd fOR "™ RISO@YH"EISC
cCeEhBOMhr dzrye ffjdz ¢cBOMh™ dzr ye ""Or d3dH Oter "y mMofm

¢cBOMhrdzrvyée ypdzgfj ¢SCEPBOMNT dzr' ye "Or digH @tc'[d@ W (@Kort
2010).s Eh BOMNh r dzr YIsT W dgjc' L' dz SEhBOMhr ( lsisyjlsi esj dzj
‘"LBOMOLdzOtG! (stsfls'w YOd&zOOdz NN jdzj to' ) OttOMm" dz
Y"tO2HI OMh m dzr YIsT W -&zPO' dzf tzls'c B O'Oze Y Ols' dzOfmr d3d
Dtels Il tcdz' HiWej2dzjte" dz O2dz0dz" f Els’ W J dats dig dz " ¢z
dzj 6" LHj2Is" d2@ Bddz' ¢ EC "  dzjlsls' Clsjte’ Y"tCO2HT .

[ Mr zO2 " O, CehBOMhrdz w dzgjGc' LG 9] f(TayssTOWED dzO tc
al., 2021):

-HORBE BOOD'Isr Bjdz fjtemMf jSCIlsdoOMmMr dz ypdaei HBOY MOIs

-Y " 3Otedzr ¥ (lsOtelsr dzz, di3j 2 o' dGH ' dz' €, 1 B Olsdw) ;

-OHOMBHOH" ' dzlsOzOdzH T oz H ™ W YOB' dzj Is*® ;

-sOB OdzH " dz' Y,

s OtedzO2 B ' dzlz

-h " HO®BBHT dzr Y j.dz Slulilsjy B' dziz

[ " dep" L dg"MYOHO Y jlsjCh " dg w CehpOfmhrdzry YOMmc
"y ZHBFO MY Otclz ' sd* M. dz©gzc Cg @y Mmj ,Y sdgRdzH © B " dz
CEhBOMh T dZOteH "™ W f O2HO Btsdzzr dz0 3l di3¢ * dzH ' € B J to]
CeEhBOMhrdzry yYyOmMdjlblsjtcH' HO IskH™ W &pdz d3j dz a3l
Misddz' dz Yy OtcOMmisr tcOIsT dz Bisde)d3r LT dzhs@ " p Ot v diz® gz dgsHOY ¢
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B HdYyddzOdzr v o34 € &3 dzj ' W ft6OCIsdS OMr dzn OO B OMh
Btsdzr f IsOB'"™ dzOHT . SENBOMhr dzy yYyOmMdjlslsj teH 3 D dzj
ftesBdzj BOISdSOM" (HPYOSBKBOSOBAR"™ ¢z B OMPOBERG 'wAS dZp Y IS
Y Oted W dzOdzr d3 Oo IststedzOte" dz' W a§QIy2Mij Qs r L jitdryr § defy oz jydpjddg’
sfyr dzH 02 IstsBT OtcOMr dzH® EL " d2' W BOMOY YT LJtelslsy
“h " dgHj tojMmyftsdeH jdzls BOMh T dzOteH ™ Wit jj Cde'j dgd COg I &€ ¢
Hy BsCteOIsdwdzr y Misddzr 3d' d&z' 6" dgj bpfmdte' dz jMEjtey

tdMmd2d ¢ 3 D dzd hjlsjdH" € spy " tedBjHjG" . GEN
t. ). 1 jdzsdzdf s OO EISCjdzHj 2, " OABH T IsteflZ d3R 15 d &'
wodzd BOMhrdzr w EL Y"LABBJIs' dzHy H O2HOEZOAZOIS™ dz DH'
dzj B Mi 1N 2dzj ' B [2B(BetlipGv,2084DB O zOW fyla Qs Isyj Zh * dzj te G
cBOMhr dzr Yy Mmilsddz' € " or d3r dz" W9 @sotdea, d2010).j 'St dEh E L Y IO0chf
EC" dzH J t6° (d. 1. stso Odzj o [ 6] (Zhur avl ev et al
LABOdMSC d?2 Y bpdzi BOMY OdzOter [ 18] (Umanskiy et a
s" dzD Odz" v O2YyYT'" dzH Okzh T tCEdZ dz B2 dZHO2H Y, yFg&j
fimdrtsdzsedwdz v, %4¢J YOMdjllsjtc' dz tsdz' W -yYOlsLr dggQdi Isc
CEtef sk

[ C " d"" Ispfp" dzh'" W EC "  dzH jte' (¢. [ . rkttOodzjo [ 5]
et al ., 1976), . ¢. [sznOdzq’d;mBu@fu[Qlo[@] [(1R’L]sa(ISivnec
Npdzj Is.B.) BOMhT dYy Mmisdd dz BOMh " dzr W "' BBj dz
Y dd3f dzf dg'dals j G tleOdzH " Y Mdf OlslsORBOMT tod Is* dzH § Y Otc O
BOMh ™ dzr v Mmisddz Hjte" d3f dzOHO2 Ispfm' dzn jteej Mmp26¢ J M

1.r jSJ yvyOmdjklsjt Is"tDr Mr dzOdz S EL Y OtcOM.

2. o 'dgg'Ly Ispfp' dzf

3. ¢rkzOdkzH"Y IsDM' dz

SENBOMh ™ dzr yIs' W fidrizse dw dzr Y On kz Odzo Dfjt
n2r BH OfisT WHpd rdsdpse dv MO dzOM" dzgH OO ' CEUISJGJdZ h il
SOy tor B Bisdz' sOB " dzOH ' [ 4] (Guleva, 2023) .
Hd OB ¢ O dz® jmfyj gy pdlejL LBIOMM T dzr ¥ Misddz' € Is"yr ter c
al ., 2001) . . [OC tejetste BOMh T dzr' y Mmlsddzr Hjte' d
pMijtjtlslsjzecj c¢Xeé ybpdzaj ¢Yé Isjstedw dzOter dz "M dzH '
Edzh § 6] dz0 tehdfO@za@dz’ DL ' todzj H' 3 D dzj "2 d&BH OO CE

OtOMmMr dzH OD ' BO2 &zOdz" mls L Jtelslsj H' [ 25] (Likert,
I sy sdzOdzH ' ¥ ddzlsj dzdzj SIs" dz' w twedz' dz L jtlslsj s\
CehBOMh " dzr W 1 3By rOdah vy i3V’ L H24]¢Boemadz200B.0f E Isls

SEhBOMh T dzr vy IOYTrtre" d LjteHjdzijlkzH' v Isitd
1 .oy, JY OdzH'™ d3j dz, Ljtolslsjkzh ' dzj toH " CEhBOMh " d
StsdzDOdzH " toH " . dolsstodds Ptcdzy p dzaj H J S tcEOjstgly fMmdw ylsr
Y OteOMmiIsr tg" dzH T [ 21, 2 8] (Samarakoon, 2019) .
CSsEMNBOMhTr dz yIsrw Edg todz" € ydedz' dg' w Isjstedwimr e HJ
CoOrnlzOdzHT Y CENPBOMhMT dzrYe HIY ORHOHOMN ' Zhy 5Py
BOODM dz" hIs" dg' W HOBEZz HjWe | 2 [2j28|@iardk@az 2618) EL G j tclz

SEMNBOMN T dzr YIsT W OolsttcdlsOtcdzr v Isilte’ BOMY OtclzH O
Y OtcOMmisr g2&PH'( Samar akoon, 2019) . ¢ oGS teCd jIsvD tolst® tg C

t. 1. 1l Jdztdzd f 59 EL Y Oted W dzOdz" d3" dzH © OolsstcdIs OtecC
Bslsdo Oydw fir Isj stedw fr] dz v dzjGe' L dzgJ MOdzr dzDOdz Isp
OHOMBHOH"™ W " d& M fr]ls; |ZG'J, BOMISORBO »O0mMOkzo®

Yuwdz yfmr L Hr OF sztcOdzr ' ¢ tg dzj ¢ LEj Odzr dzgOHT [
BOMhr yYrLdilsCjtedzjtc ISOtOf " dzOdz " €' tc s Getc ® Olbizh ©®2
Y OB dzpp ©Ofr Or dz Mm[@8] KSamarakoon, 20194 2 Oy r ¥ OL O dzjozdzj
BOMh ™ dzr ylsr w tsfyr Is 1l tc° CjL " deH] YTrLBBjICjtedzj toH "
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sOB " dzZOH T . 18 tesCtcOIlsd W dzr HOMM Isk " dels OdzOdzH ' to" dzOH T
Y " @ dzOdzr a3 dz" W 0 dBOWT LHT dz OF dzOY Is T ¥ OL ' dzD O dz.

BOWT L H dpjLij dz2' W 3 Otedw dzOdzg" d3F dzh © [ . ¢ .  Bdlsted i 8 O C
f OfmMMmdols’ CELYOtOmM BOt "' &BHOtHO Y OyMmr [CjiddrjGs "
BOMNM r dzr w BOtdzr O nh*dz Isptels' { gf4dz 346G 4d N OL
N " d3r b dpCoxiEOD OlsIsOdze Ok r dzr' v fjdz Spofp'Bd SH2L ] dz
JHJjWdzOteH' W Bl dzH j B Y tsyls' D' dz OlOf ek SjtejS. 10
SItcH' W Is" GY@RMr @OcOdgEdsdzr f IsOB"™ d&zOHT Y bpdzgj BB tets€
[28] (Samarakoon2019).o " L d3j IsShjjtddzjdc vy OB"™ dzh Ok N H jte" ' dzj B J d
f' ¢ tof BOW' L HT . syfe dz CIs hjh*dg YOB'™ dzH Ok
Y OtedWw dzOdzr 3" dzH © H j B C tcOIsdw dz" v Misd dz Mm YbDdaj Y

Isp ' dzH B j A dzjedg] 2disj Helpr, WOHEMH ORZHYOtH ™ W " 3" i " Misj kz
hr OOtedzOh r dzr vy yOB' dzjIs® steOdzr ' C" o' dzgje'LGJ
OlsOff EISC jdzH j 2, Hj BsCtcOIsdwdzr y BOMY Otekz fls d5iz' "
(Dmitrieva, 2016, ftsdzH " Y IsOdz B Ofhy " deyL’ "delp' dw tgz dzjrLdzls OdzOdzH ' to
BOMY Otelz Mmisd dz' -BILOD HEOQY 'dez@iz ENLj hdz " © tWE dz OlsY Ot OH '
kj &GOWILH' G’ d OkOH' . sjdh' d Sljtehn' w ' h' dzH,
Isd*' &3 ywHZjc BdAMIsT Y f jdz Y OtceORBOD' dzH OD ' dzOtc Otc OMmr dzH
OYy Bddz €€ BjdzMjdzH' IsliteHj " dBls™ zO BOMISO2Is" dz B
Cidzjls" dz dz OlsOf EISCjdz yeEdz. 1 Oy OtclzH OODr ¢ E[PBB OMN
(Samaakoon, 2019)1 " d&z Y ODHO2 OttO&OMf OkHT GCELHJ2IS" d "% T
dzr MOdzr dz CSELHJ2H" . 1 Ofghr YOO C jteh " dz' Clsjdz ¥ O

YOIST i O%Hi™ B ' &8 BOM' df BHOWGHO dFf¥ dzdBjtOdH' CEHN
dB j cOmdde SOLO klwH] §OMMdels' yod BjtkHjd
fisddzr jtS dn' CYjds, BOMhT™ &z y IOwWOf'™ dgOcdz Y L &gjIs¢

ypdzgf NOEZOYMrLH"Yfjdz B teHJ 2 HJGJdz H"Zc" dg dfoOdR'™ figsH

B"dz dzO?2 d &3 i X b dzj BOMmN MOtOf hr B34 &z € tsdzfy
ster dzH Okzh r dZOD O " 3" Misr tcr [2BEdiIpoy, 2024}z .5 O.OHEOR] o @
' ¢ e dzh §, dzdB j teOdzH " ¥ fls d dz BOODM dz" hIs™ dz@tgsH ¥ W
Hjwej2' BOt ) ODHO2 &zZOtcHO Isd "' d3H ' Btsdzr o3 3¢ ' dz
EL "BOfy Otz WddasmhesWdwmr dz sOMhr dzr yYYO OdzO tsls' ter
NdCJ YOMdillsj tc! Otey r dzr sOB " Misr Y " d3' My OdzrhwB '
BOMY Otcz DHJjB i &z JwBjSCIs' DH' dz BEd&E IsktcOdz E
HIldzd J IsOdz" d3F dz MEL M L "MsOdkEDO CEdH tj OdZOH' YD

SENBOMhr dzr vyIsrw bktcOdhW stcdzOydwdzr v Isiite’" dzHj B O
snfm' dzgj H' ypdzgj BZzOwHr'w CpMm' ' Bd yYOMd,jbklsjt® d3j dz
(Samarakoon, 2019) . [ "dgH ©2 B OMN T YrLdsjlsCj todzj
CdiBzdzd S Olsdols' € HOODH' dzOtGH T BODOA&ZzO2HT . d. C. 1L
fisddz’ H ]t ELOO JjtojChjdzjdzsj2Is' dzH' G 3 D dzd B Ofny
YOYJdIsls' dz' Clsjte’ dzgj B O2 dzOdg'r fylsr Intedz® Mmlsddzr Hje" !
(Gul eva, 2023) StcOMmMdzEw tctso O -1 6 . ZY HOL dz'tc & d311] aes) fiyt
HJtf OIsOf CEeEtMmjlIsy H' [ 10] (Krasnoyarova, 2021) .
ZOyr slsO BOMh r dzr w v 3 Oy fiyr YOMdidllsjte' dz B4 2cC
SOdzOf IsOtc” dzO Y OkOY Bjtejls' d& Misddzr BdEr &I GBS d

ZOOD"rdz BdL dzj BOMh ™ dOtpr das @fy @dclets ciflspdz’ dz § O
LJtelslsjkzdzjte yltee ' L' dzH ' , sdzf W BOtr MM dzHO " 3" dgH O
Odzr YIsOdzH ™ Odz BOMhr dzr vyIsT w dzdB jtcOdzHT ¥ Misddz' dz'
Y sdzO fipf n sdzsedw dzr ¥ OR EOdz arkjsw dnjen'k 0O teld O Harl . [21042]3 ) (.
fmls d dzi B"dz CEtemMjlSiNCj YBdzO? dz HO, sdzh © sw HO
OrzOdz Y"'LBiIsCjteH W Y OdzOD OIslsOdzlzh r dzr or dz Yy Odz' {
dzplsdy jdzjtc' dgj bpMmjtc jlsjH' .DdgHOdalzdRjj &, dag" dzn @ H'™ YAf
LjtoHjdzjz nh' dz bpdz Hd CEfljcejdz OMY jCIs' dzjtc B O
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Y ODHO2" dzZO Yy pdgj "Y' A3 dBdidz "2 BHO hih " dzjls' dz j wBJ
MO®zOM" dzH OO ' CehBOMh ™ dzr v IsmOYLUsjOzls Is Ni® dzOrfnr dddm @Ddz" Y
CeEhBOMhrdzry I©litedzj tc' 2000 " dzn Odz B O[f] g 2drnova ptdzfry j
al202l)y "dz "o &3 BJHJYJAZOHO Dt klltedz" OMY Jj ¢ IsOdn tcdz]
Odzlz B4 Sl M @y Otelz ff g€y jdi " Higcdfir v 8™ dz ftetsyj Mls®
"ddir iz y OMOE X D dzj YL BICjtedzjtcH" W h 1 DOtedzZON T
¥ ODHO2 dzOts Y OMokE tcJ Is® dzH J§ Y OB dzH Ok HO B Ots.

CehBOMmMh T dzr vy "Dr 3" dz O2Y " dzH Oz¢ U telidygls gAIS Is Is "B OOH
d dzdztso OydWw dzOtoH T HOM IskzH Odz X D dzj Y' LB IsC jtodzj toH
Otclsls™ czHOdz Is"tcOIs" dz sW dedbIsdy j dzjtecj M BSO' tedzOdzOH '
YOdzf v MbsteOlsjedwdzr Yy HORBE jdBj M, JjtehmMsdOdH?2 WwiHOO!
YOdzf r BOMY Otz Is" D" Mr dzOdz CEh B OMh ™ dzrf YIsr L jteHj dz
SEhBOMhrdzry CeB ' dgjfmj, o MOdzr, MsOydtsdzOte 3 ODHC
NdSdgdziegdd &RiHJYddO Y LdBjlSjtedte’ d M éfitsy
BOMhr dzr ordgr w Isd' d3H" dz' ¢ dz BOODOXOEZH'rWY dzje ' LG

Otelslsr oz Btsdzr f IsOB" dzOH T .

[ 4 dzmM Ok dzr vy Moy Ok MOd&zOMr dzH OO CeEhBOMh ™ dz vy
Y Otedw dzOdzDOdz L jtelslsj z2dzj teH' W MOde fn s w-R012 ¥ "dazrO@tc
OtcOdzr OFr dzH ©® 3 -A2QIcHsls } Iz dzH @t 1 DI O dz'j Us'lsdgHp@® ,1 8 2 01 I GlzH
OQteOdzr D' dZHO® 17 L-PBRB ' yzn@jc DGEDW O' dzH O 17 L j te
C JIsi[22] Bornman et al.2023)4 2 L j tolsisfjrlzdzgH @ @6 M dzOBO Qagdstd dz

Y SdzH Odz" dzH ', 13 Ljtllsjkz bkjttjw MmM"aBOls dIbikts mdzy je
Y SdzH Odg" dzH] st OW W dzr Y BJ dz¢ ' " B2 dz-I90 L((elsls]
YOdzZOOdzH Oter ddzedzdWHO (n = 4), o¢ofMmstcOdzdtlzst ©9 ( B Of
JdzHjteH] (z94jydvw, r odedvw, 1 dHjtedzOdzH" , uvlteCdw, F
&3 cd & O) [ 22] (Bornman et al . 2023) r SHQ®E " H C
CsdRRBOdzH Odz" ¥ "B MYO CEef CEVW' dz BEZ KgH' Bp B2z &
OtcOMr dzghn © ftetsB dzj BOZOtWGH™ h jhlz Y bDdzgj > Odzy OdzH OtgH T
B'todzi MCidz y" B M oM OtdzOter, CB5BOEZHO Y Ol' Mk
Y OB " dzH Ghzy'Ovwlzr dz' O Csd@zOdzH O 3l M j dzj teBiddzivn x d3l dais j Is

[ ¢ 'Itc] ifdstOtcr dz B OMY-Opk .£uL & tdn@RY Otc lz, 4 temMtsdzOdzH "
tej Wdzg SMMdW-Ey D dzfsOBalz’ iV YIs™ HODHT™ dzOteH." HOM sz d3p
[Gjte CjNjdzH'® SINteH | Y OOy @Zc BHSAUDTOY § E Mssdfip) *
Ofr]l]’;gls dzj eH ' Y[O Badhava et al.g20A O dz" :
Zjh"'" &3 vyOB"™ dzH OZH OD" Odzy Odz" dz'r vy .
fOydjdalsls' JdBHjEZH' W B t6fr WDO2 Ispfm' dz' dz pL ' &
. sBdBBOdZH O Y OIsT Mkhr dzOte" dzr W e dzH j o' dz dzOy IsT B
rvd3" M fesyim' dzHy ' dzls™ &3Oy IsOfmisr v fjdz 3 Oter fr
3VDO2 & ODyH"CRdipter dz Yy ORBIsORZOMr L jIskz.
vsDlzjCjdzH j toH BOODOMXZzOEZDO 3 D dzj hjgh"ds yOBT
HO2T" dzHT" YIsT YOdz flsOfmilsr tolz.
7, .0643%4J HDte' G Jjtedzj toH " W 3 D dzj C "/ ytsmOdzy T
Y "dgH " dz' Y ISP dg'HY dzf O dz sl iyt dzlz .
BrodwHjc o®OMPj cOterdWw M dzr W pDtelslitedz HJjWGE)2dzj t6°
[ 4 el Ok dzr v MOYIlsOk MOd&zOMr YL d3jIsC jtodzj toi dzi W

OO WNBE

B Ots, EQISC J dzi sz &3 Hd yd dzOdz" Yy YrLdidils CEeEtemisk
CeEtemd IsC jdzH § 2, A" Q@ ls Owid@@iEDGistls Odzzr iy Oz s 6" dzf
(Samarakoon, 2019) . [T MmMOdz , BOMY OtezH" W Oolsste
¥dS¢d ERB t6f OWsQ i HAzHC@sO ' YIQIAIsiOBOMr L jIsj OdzdzO2HT |
S’ dzH OdzOIsT dz d3' dzH J Isls | tejcqrd3 Y2020 0 Ols@G A2 daizro@s OO ff i3  dz
r+todH, sqddzt dgjte sOtejdz L Jjtelslsjlz’® dzH | d&3d H d yd dzO dz'
CeEhBOMmMhr dzry Isint fpr telsy SlsO® WOLktstedzOte" B Off
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MOy sOk MOd&zOM' dzH OO " BOMh T dzrj € j Y rodzldIgls v alZ0 te Is £  "dAg
WOCItstcdzOte ypdgj JWBJS "yrdgrdgrw JjwjthjdClsjts' |
JSjdz OIRY. Eels’' dzé j dz

[ z0te d° CdLHJMjls" dz BOMY Otekz Misddz! Hjte' -Q¥j Is"
dzd B J tcOdzH "™ Y ) D dgj te HO'tc O@RMY B 'dz! H[ § dzM Ok dzr ¥ MOy IsOk
sl tcdzj tc* tcj OYdzHB]" tefigag dzHj ©2j WB jJ & "' d3H Otcr dz'-@y B 'l todzj
YL @3S jtedzjtc" dz YyOhr yIsr yIsOdz BOMY OtclzH T CELHj?2Is®

OlsOzOH"™ [ 22] 2(0Bo3r)n.malnj Hedty dadk@Qdz' ¥ ¢ sdzdzOB stcOYyd W dzl
CELHJ?2I8" dg rdzlst d3OY IsOMmisr Yy MistcOIlsj e dw mr d3d dz
YOl MEhOtad@djg dzgh © BE dZEH' W B ' t6f WDO2 §0O2" &3 dz pL'
BOMY OtcOIs™ dz 3" dizr i) "W d3y OO dzd3B O nzOtzlz H O dzOdzr f sk
B'tc ZOY'" " sIsO yYyOdzHO2 HO B't B' tcf WDO2 YtBODO IOtk
HDt' 6 jtedzjtc .Y Ols" MO Od&zOHT

[ " dHjllsjte 4jCj "' M) sflkOt' d w OwOM’ dzH O B
N " dgr Mr dzf wdepdEOpisjrdzj o' dz Y OH QD OdZzO2HT Y bdgj BUS' dz
“h*  dgHj YOhr yYIsr YIsOdz Wisted3OIs dzh O Y llL jGj OMr cOHT .
Y Ols' ffkh r wOUWMOBISlsOdz" ¥ dzr 0 OlsOH' , | BsydsdzOdzH '
fetsyj flsj ) dz dgj dfOOs g > j dzj oH' W Isd' BH' &' ¢' OtlsOH
B2 dzh @' B8 " dzjdz lspbkjdzm' L yrdr g flsj2H', B' ©OY
ktcOj Clststed Wi’ X pdeg sy Sdzh OOz BEN Q@&BH '

HSdHEY2 [0 BOMh ' &ZOEr d2 W Otdfgmadzd & j lyls 'L djds'C j
YOMdjillsjte' dz HOMB sZDO dzj ' LHjdzgjdz, Bd&OLH' W L
BOMYOkH' W B il d 02" ZDOdz StcOdnY sedkOydw & v Isd

1 O2HOZOAZDOdz: DHjBdJ Islsj te

1. ¢LOdes9o O v. )., uvjtedzt GlOo @ . 5 ddOSadlr Imdzid A

[ sklstsdzO [/ / ¢$SlskzOdzr dgr §j dzOkzyde j id20a.az] H BEB.O dzd v
c. 3842.

2 . 1 Jdzsdzd f s t. 1. CWWJjCIlsdodigsdpplsd Ilintsg & & plzd
ckEksotsHMlsoa O // uvitstedw d fOCIsdS @ Ot deted ®Ay d ts dzdz’ =

dzOy d ts dzO dz! daftst@ © SOz jddt 52 € sdaW j toJ czipd IR0. | tstocts dzj

3. 1dzj2¢ t., [kbtsd . 11edjd, j43hBisHT EZftcOo d

4. Jkd joO ¢.C. I dzdv dadir Sigddsddifvy J B)E YR o t€ Mt ipOas/
Yyjdtse jyimMSd2 WOCIltste: 120281 O4im. @442 f mdr sdzts@ .

5. 1&B3dtedjo0O [ .¢. rdW Wikl ytftchs ® Gdzs M lkdi'tcdis dz
Ctsdzdzj SIsdoatsds // t OmMMmdzi Hise Odedj 1§ tod MiEWY6dz] dzdiXx. {f &
891 94.
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RUl M, TI9Fc6 .
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f tafotsoH Milseo j dgde” d3 S tsdzdzj S Isd o 5 s HUWQSJOBJMUBW@OJB
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8. sBtoOdzje ¢. . s sfdia]ltsdfewc dfud e dd Odf tedste dzj o3
1 sdzdIsdL HDO2XE9c. 197 8.

9. stk O [ .-fifduEapEda'sdgs d§ #eslzyjdds foss
tcEtsotsHlsoa O [/ / LYJ dzr § LHOtadirfiisCod) d4dlsg fisd 2ffrithysfdigids @sfr
2010.7 ~ 171c. 99 101.

10. stcOmMdzsw tctso © s . 1. sV WiEkEgo tizsmMsgdO H
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Odzeidz. o dz2Oky. tjH. 1. ¢7f hSaB ;] oy B2gde, 2 OGY .| o

12. [SClkdodsa® [.5. wlsddidyujhsdd skipEgasdls d o
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qdze qHEZOd desets Misdd tkSsotHmMlss ®. [/ HdMMjtelsc
:19.00.057 1 j ted3! , T 226Oc8 1 .
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15. t(jhjlddSse 1. ¢., uifpchemss Obdady. d sHEeHLO:
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dgdzeo jIplstc © tsBERZYJ dzad | , MsLHOs s B&OGY todWIsdz J z
MsstceHdzd s d WsttdRdokzels Ckd skztekz § tsmMistsw dadzsc ts
f SHARBH' ¢ Mtse j eh j dzMise tso Odzd © e & s &k ¢ d3tc Oz Cotaf]lstd
zsWw dz' desfls' EZRaad§Bo Mshiss Mfsmsemisalzjls o hjd
Hsdze sfmtectsydesdzz f tectsyo jIsOded® BdL dzj MO

sf dMs¢ dMf sdz L 89 Odzdz" = dMistsydzd ¢ tso

110t0detso © 1 .1. 1 CazOBOWe filsd s ddz®@HapdetOc 5 dzOff tc O
fijtemtsdzOdzsds o t smmdd / r tedzOdz Human Pr ogaya s s
kibanovav-razvitie-nauchnogenapravleniygpo-upravleniyupersonalorav-
rossii?ysclid=mie43pxrr5493448917

2 ) tod G G IR]. 8 . i tsdz tczCtsoHdIsjdzv o wWOLoadIsdd
tcOL 8 dIsd j &3 T1RQLETH) tAde@ dzO 6 1 .

3swiLddise s. 1. JIdzzlstedWdtodsj dedetsj 1B EZYJdEEji ROt
o . 54.

417dwisBJ ¢ . uU. 1 Oy detsmyls COHtcagtsY W § to dzdCis@LCAfR
steeOdzdL Oydnd ver sum: L Csdetsdzd € © d 5 tod fr
https://cyberleninka.ru/article/n/vazhnéstdrovoypolitiki -i-strategitrazvitiyav-kazahstanskih
organizatsiyah

540sC0dzdjo0 uv.u. vftcOodzj ded j T O jrtgMts dzGdeRd§,z f
tr MEkdtsoi@,9 52 nl O .

6rkzdsGBJ ¢ [ .1. [Mdeseder §j HEkiIsd MmMtse jteh j dzmise so (
¢ dz2} Otei010.i - ITw. 49.

71§ Lel(Ciehipd | dt ) . ¢ . -didaEkbsimisiEos dzapd sy 30 SE
1jLizE BB | db 5) /] 1JHG)G1SGO[QO d tmdrtsasedw ¢
fweollsdyuyimidy dmmdzj Hse Oddv: M. M. HBOGBOE UEHC
CtsdaW jtojdzydd ¢l jHOEBEdEO d MmMdrbdtsedw o MmMtsete]
dmimdPeedEwe.12(42). RLH. ¢RASIj48GOEZSC 0e, 2021

8 s OC Amazon QolssBRBOdL etsay Piig@®r 2020. B d L
https://www.vedomosti.ru/management/articles/2020/09/27/84a481&ron
avtomatizirovala?ysclid=migvt36h97655919793

9 s OC EmMstesj dz d tcCQ'SAs O g BCdE tef ts g O bzl &5 . 1 ted d
1 jJ dz0tlzmd. https: /| p-ka&ustmosr-rabetaetorporativiytuchebhygecgnyr/ 1 2 ¢
primervolkswagenrv-belarusi.html?ysclid=migwlgukkv810163998

e dMmilsj BO EftcOo dzj dzedw yd dzse j yd MCidekd Xotg dgliztc@i€
r ztedzOdz Dii @021. ahttps://cyberleninka.ru/article/n/sistea@avieniyachelovecheskimi
resursam

111 52 BB3OIsts9 O [ . A I dzd v dzd J By HEZAdZOKGESH dZt6 &
tcOLodo O hdafmw MsteOdzOr dO ftod dzd toj ¢ sE dsQdDASID. dz
[ BdzsH 52 1220234z 251 {4 9 8122 hitpd/moluch.ru/archive/498/109474

12L' Or eal : [r dmMfsdz? Lzj &3 HR Oklsfysted dzé H dz
mazzy B ' Zzy 4 5 ¢ Bdzts 5
http://vertexglobal.ru/main/articles/I_oreal_my _ispalem_hr_autsorsing_dlya_povysheniya_e_ffekti
vnosti_kadrovoj_sluzhby uzhe_okolo 5 let/

13Sal esforce BEHJjIs BIsHO8 Ols! dzO B dzOGtslso tsted Is .
COYH'" &3 MlstczHdzd S sd3 # sWIMJ. https:// habr. com/

14) k& * t siMimhdd Mt M Jjydodz detsfyls & IS -~ dzsdztse d W
ftesdLotsHiisea®9. 03. 03. https: / / v ufzsodrdeckica® Wrdfny j off£
Y OC 5o #f tpdztd & b -BHIBISBysxlid=mih1s69kdf972963784

156 g8 d 6MC d 2-d fde@i wdsm Ols j &z’ BB GEMEC Qs dzffy Is W€ s j S Is dzr
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Odzt d3d dzd j ots2 d { dzj SIstesH dzs? ftetsd3r N dzj dedesmlsd. htt

16Betterc ans ctlssodls dtsets] §itdjdd Mfjydodd
B Odats € ) vdzdoe jtemdIsj Isj ZIs0OlsO { G OGarsc Is Sla-tiftlsp s § /
f ¢ iz yd Odd M/

17 Isd §f j dzH d Odz' dzOVY fetscteOBABRO ¢ ¢ dz¥ i3 dzOte d Iz d3: B O
M Jydodz dzsmisj 2. htt ps-newsé/stipendialnamiogramgaaliuminaliucro mp a
bitva-umowdlia-studentovtekhnicheskikkspetsialnostentml?ysclid=mih1lwulmbu75922454

188 Oddetso O 1 . 1. RL EZYJj dePp s ldzGryditsford 2 dzGs tc if Ho® ( L
dLeslsBodzj dzd¥ dLHjdzd2 dL Odzs dzd dzd/j/o 5§ tsdztf Hetis® d tzw
2016.1 © 2 (710 6 }38F.Bttps://moluch.ru/archive/106/25239

19t OLoadIsdd mMtslstczH dzd € 59 . https:// www. cr
goals/workingtogether/employedevelopment
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tor1t o1 fuvsd L RItLRPUVIB "RV [ 3 [Jarotuvrr 1 RrRC 1Tu{
1'OT 1v¢ Jerv Ll ¥ LJlrreovyresddid oy wftmnd [RLARBLSY

1 02 tc Of tzo [© OC joddzO
ANddzdfftse O | dtsdzjslsO s tsd;
] Orddz | zOHd &3 te &
dskzH j&ls CztemO

s OtcOG Odzesg defg I MSC d2 kdzde jtemdilsj,ls dc
SsOL On,MP.EEOG OdzH

dbrv1{uvdARC

]l HOdzdzs? tcOB®IS] ftojHAZESY JdZO d tj OdzdL s9 OdzO €t
fsojHjdyd ME et Odapdidftc ®fnlisfg z BladAtERR].2 dzus OC 52 f SH
Bzseskzteso dzgj o ks MdMmisj Bz L O dIsT OHOf Isd tetso Odzdzlz
sBj M jyde O h zs or MGz Emlsts?2 ydoe sfis: ¢ MmMBotejcC
Hd dz2Odsd yd M se s dBsdzdIststeddzc O IstcOWJSC O d HJ yJ dzlstc Odz

459 toj d3J dzdz' ROL ®» SO Y W ydgWwtetse ts2 1 Cedesd3d € d ~n Oto

odej Htcjdzd J 8 Ctsdzyd fydd ddalsjtedzgjlsO 9o jhj2, Cslstst
ftej B jlse ®, MBLHOjl daserj twdmSqd Hdv Jda¥¥ts
Ondlsj C Is bzthyls to & 20f)ls o | s O juj DY et dmddlsj d dz

My jydWduimsSd) ftskssStsd f§jtejHOyd HOdd R, HJ dC
© B'lssotsds d ftetsd3r hdzj dzdesdyz fil,) SHStc @B 5 Hzj 2 © tk®ezdzty d
LOMdIsr, ®ted] dalsd tetseo Odzdz” O fifdoOs MsOBLI gl @ 15[V OdigOhigitid & |
OHJ Co0OIsdzr 2 kZteso jdzr Bsddlssteddzc©O® o ©WOMY e HJ dzj dac
fslssCtso §sMistsw dzdes o3j dgv j spw .

[JHdB2 dL yjdttOd d'r ftesBdj B sMisOjlsmw L O I
Mstseh jdzdw 3§ OC s ®MQF T . [IsiizIlsMmilse dj 9 dzd A o Mistets
ojtedWdeoOoydd btjBlzjls ttOLOBtIsSSd odzgjhdedr ddzlsj d
MCter Isr | OdesBOdzdd &, Miplsj 88i. k@Y A jizj fad i BsH | &
fsLodw jls ¢ dzOMmiptsy ded & sofiPilssd fips toj  d d3d tcj Odz! dat
5§ jcOdodlzs dzgj2lstcOdzdL Oydy bkcetesLt dagj § sMtej Himlso j dz

[ dzw ML H Oded v Emlsts?2 ydo 2 1 Ctsfd mls j d3r d3ts dzd
OOdzdlsdyj MSdr oL sy detsMmis j 2 dgjiiCzfi@imisde stz sy tSokid
R sdz' L s0 Odzd tcOM toj HJ dzj dadz’ = toj J Mistctso or Misk
Okzlsj dalsdW¥WdsOydd, dMmCdzs yos hdds oL ddtsy desls:  tsH d3,
Y zsmisdesfils! Mmtse e dgs2 7hdel sted3Oyd d |

J Mtsotcj d3j dzdz" = MmJlswn |l oT Ctdzdyj et o j CIstst
dzj o sL disy dz" d3 MY sdz' L 59 Odad J yd MmlsCdn ftcOQaddz W
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sB dzOtolzy j dzdW OdesdBOdzd?2 ©® HOdzdes?2 tOBBI] orf Misky O
orwogdzwils! LipOtgme Gismisd o Mjilsner Al1PBESSE QaAcd [ dzj dac
Aut oencoder (QolstsCHdtesoah d¢) GBEkMddztseodzj dzs dr= fr
sBEZyo,jlsmw o tsmMMmls ©OdzOo dzd & Ols ! stsdz' € ts dzj ¢ dIsd dzdz" §
o smils Odzs o dfisdrdOWg lOd o - sH Odes BOdz! dz" = H Odadz - .

[ dzw ftsorh jdadw Itsydestsmisd ¢ dzOmMMdWdeoOydd o cds
| sol ati on Forest, Colstster 2 LWWiGIlsdodets orf HJ dzw
ftedL dzOC 59 .

v tso d3j Misdzts § dmf sdz! L tso Odzd § dzj Is dlsits dzelZ§ s ts HitspS Mt 51
slsC dzsdzj dzgd v Bls detstedzr , dets d ftetsotsHdls! 9 jH] dzy
gL d3j dzj d&zdv Mmjlsjoearn HOOd3j stetse, IsIPE BN j WA R O
fJtcjHOO O d35,~ fmH.Od2dA 5°] .[

1 dztsC Wsjjrdesdzse dd dsguPmE s tcf tetsB dzj Bz Hse jtod W
My lswa. ] sls dzd ud § sls IstcOHJydtsdzdz” - BOL H O dzdz'
dzg dL d3j dg¥v j d3tsMls dimsstedd MsB Isd?2 d SCStdfilssctcOW
Eyomlsdzed ¢ O Mibkd. Chdidsjc®LCBHi@HY ©gBBEIs Md Misj &37  d3s dzd |
tc] OdzdL s9 Ols! BBjrOdedL &3 ¢cydWtetsor o lsf j yolsSCsoe kfy

[ Mdzts o dzOW Isji stej Isdyd M¢ Ow Ctsdeyd § y-thtr d3dg OR tey y©J |
CsdzW e ztcOyd 2 d dH]JdsdWdSOtstetse Emlstcts? Mis e )
tcj O@zddd OIOS sdf© c¢cyJdse ¢ f§oMmjtcjHddzgje ( Mit
(Spoofing), sO¢ CO¢C dz#BOW {sfrisCO dzgj MOdzS yd tsdz
ftcedojHils € dzgimMsotf OHjded® Isj ¢ E8j.¢tsu GEjdd tHip telOQ tsdl
or Midf @ tosdzd ¢wWCtstew HBO jtedwe, ®BJjMfjydeoOw Mmls
sts oty 3w COC dzjtetsmijlsjor j lBsHjdzd tslse j yorls L O

1 Ok ydzOwY desodL dzO f SHaBHO L OCdz6 yOjIsfmw o ML H
Ftocso jdz dz@atLL)JtElz jIs fsojHjdedy d orvweodzwjls fSHBL I
Ftoctse j dz (Bl ockchain) ftesosHdIls WddzOdz' dglz e oJts
EmMtets2 Misea ©, YSHOesh jes MdedkzOdz. v OLOW Mmddzj s dWw
MtcOB Ols"(oFGadzds?2e Posi ti ves) , nOtOCIsjtedzr » Hdw MmdHf
MisOskzMO EMlstets2 Misea © yYjTed . dzjlPB8dJ dgv j A3 2 toj § Mists

1 jtcoar 2 1 IsO0f twOBtsls' cdBtodHdets?2 MdMmilsj d3r L OC dzs
OCIsd o dzsfilpldids to b D fij Is © d  WidstdalpdCtdstota@diafisp O dzdztsc s dzOB St
tej OdzdL Oydd HOdzdzsets WhkdzS ydqosdzOdzO B dz t6OL OB SISO
dmMfsdz LsoaOdedj 3 M J ydoOdzdL dteseo Odedzes? BdB dIZJtSIsj € d
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[ Mdzso 2O L OGP B HewWsdzmjilsjor n f O@Fist o tcg d3tE flzy
ftcj sBtcOL s Odzdd dL ¢Mmrtesectse o9dHO o 9 jClIlstste f too
[ sHEdz stedj dzsdteso Odz dzO OB tslskz ) ftoslstsS sdzsd |
sB a3y 20 Mmistseh jdedw d&sd o d de¥ tc Q fr) I8 WHECHASASE jts dzfodzIMiQETdE) I95a
Jets HRJddtekzse hdd3 fodsyjddjd o dJdkitcOmMisttkzSIskztej
sMse j degdetsisd HOdzdesets ftoslstsCtsdzO IstcjBlzs s ff tod d3gj
BJLBYOMdesMisd  or wWeodzj dgdWw zsedyd M€ §r d " fLBask.
ftodL dzOC 59 9o t6j Odz! desds ot j d&3j ded yJj dzj MstsBteOL dzts (d fi
fOCjIsse8 (QPI 14P]

letsG tc O d3dzdzO W tc] OdzdL Oydw mMd Mmisj 3 BBtsdzd Is s tc d dz6
fdtweodyidzsets MBSO HOdMdz » A el 'dicjO Riydzdhyafrd.te z1] ts By
OL OB lsOdzdzse s MStedflsO tsls dd3j dz2d OH di3d dz MlstcOlsts
HsMsEf O ¢ Milkjotsdiz ddasjteW j2MkE ydtjL HE©GO29 jtc N
COtlsk o widd §teshmdzizh JqoHOdadd?, d dddn) Sstelewh dg2j Mis tc @
i tod dzOH dzj 3 dzts ffistsfte Is B ITE®3. 1 tod Wdemoydd Mdlsj ot
Bs R dzls Odz! dzOW HjSCOf fMzdy ydw: ftosctcORBO dLeodzj C OJ
ZOdzdydy MfjydWdyjmédrs BOws jtotses ol sdzO MQTT

1 dBGsH Ote W ddzlsj e tcOydd Hd 203 yd ME 52 BdBdzd tsls,
dHjdzsdW¥W dydtelzj Is CtsdeC ted Isdz | Isdt{r EftcOo dzw e h dQ
fsHCdzs yjddj (CONNECT) ddzd fEkBdzd S Oyd® HOdzdz = (
dH] dzZsdW¥ d ¢ Olstster .1 ISIdQ@Rc QNdgdg | frpi taliztss Isffpw d3d sted € teOL d3d
WdzOetsea, yYbts fsLotsdw jls MY¥tstcdddtotses Ols! yJ dztsfyls dzlz ©

J dmisd.deegzeStedIsds dL odzd yjdzdv ftedL dzOStsea d L OrRo OISO
def process_packet(packet):

#R L 9 dzJ g Odzdsgzd & WRITCP
if packet.haslayer(IP) and packet.haslayer(TCP):
timestamp = time.time()

pkt_size = len(packet)

# | dzkBtsCd2 OdzZOdzdL Mmzsw MQTT
mqtt_type =0
if packet.haslayer("MQTT"):

mqtt_type =packet.getlayer("MQTT").type
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ftodL dzOC 59

# ABtodsdtetso Odzd j

feature_row = {

9 jCsk0O

‘timestamp': timestamp,

‘packet_length': pkt_size,

'mqtt_msg_type'" mqtt_type,

'tcp_flags': int(packet[TP].flags)
}

data_list.append(feature_row)

# 100 EM¢ sz do Odzdw ddzlsj W j 2 MO M
sniff(filter="tcp port 1883", prn=process_packet, store=0)

W dz IsteC

{jLEd Od {ltct
0 jClstt® ftodL dzOC o,

dzj ftojtor adesée s ftetsyj MmO iy
Clstster 2 MBRELOdY jlsmw o  dzt
fsmdzj Hizs h j2 fjtejHOYd OdzOdzd Isdyj MSd2 BdZSSC dzj 2

CCMmYf jtod i3 dels Odz! dzOW Of tesB OYdWw dBsHEZdY f§tetso-SHJC
BeOWdSCO M dmf sdz L ts9 Odedig§ | ficlOr dzdly déstesnsj MIQJTfls d te 5
fjtejroOyjdes d tBtcOBBISOdets Btsdzj j 100 ddaW sted3Oy
mMyj eoedditsa |j 2 Mlsedw EkfMmlstets?2 fise .

9

U OB dzdANBOE d&3j dzgls MW stcd3dtctso Odzdzse s dzOB tstc© f tod L dzOC 5

[ JIsC O ot tOLdi3j 1 1 tstels 1 stels |[udf Mt A &ZOG
(Unix) fOCjls0O |dmissyd dzOL dzOy MQTT TCP
1775567801.40 | 66 49451 1883 -1 2
1775567804.52 | 54 49451 1883 -1 16
1775567804.52 | 90 49451 1883 1 (CONNECT) 24
1775567814.41 | 58 1883 49451 2 (CONNACK) 24
1775567814.42 | 75 49451 1883 8 (SUBSCRIBE) | 24
1775567820.17 | 1474 1883 49451 3 (PUBLISH) 16
O ZOddL dzOC s dzj dzdz’ 7 HOdzdzr 7 §SCOLOdZ o dEBEY
Bd dzd 3O dz! dz" = Mz jBde' = fsHIse jteyHjdzd?2 © 54 BO2Is

COL di3j s ds
0B s s ¢ fsteaOls
fdtedHOUd
ftedmo ©Od o Odzd !
B Jls Mdzizy dls
f tsdzlz uj dadz 2

1474

H Odzdz’ = .

GOMmMmd e

BO2I0O.
EMmilsOdzts o dzj dzd J

ImMeB B
f OC j 0,

H Odzdz" n

I MiYstBdtese Odzdzs i3 dzOB st8

L dzO
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sBlzyj ddY d&sHjdj?2 BOhdddsects tsBlzyj ddw d -@jsjdpiidg)ts
sBJMyfjudoeaOw Isjds MOAZ d3 dzOH j Y dzr 2 W ikzdzH Od3j dzls H dzw

Il btstes? 10 WEkdSydtsddteseo Odedw MmdfMmlisj d3r ts ) dzts -
BZON d dzdzts G 5 sB kzyJj ded W H dzw dH j dzlsd W d ¢ Oy dls totsld Mdgt
t OL tcOB SlsOdzdztiz? 2 s d B ZBIsMEN j Miso dzv jIs tsBOB SIS k2
HOdzgdz" = M yg dz@ & or wodzj dgdwvw f Olslsj terdats , ¢ &fEPE s
Mtsmils sw dad 2 fmdIsd d BdOtlkzy j ddWw O dzts 3O dzd 2 ) ¢ 1
LWWJClsdodz dzd ¢ ted L daOcglas teigsky odatgd w6, dzzfgtsS s dz2" §| OHC
stcOW¥ d¢ O. Rdzsj cteOydw B3 IstsH 59 OzOdzdL © fBlstsC 5o
B dzed BdL Jtetso Ols o tocj d3w ted OC ydd dzO ddzydHj dzlsrt
BiLGBYOMdesmisd [ 9, M. 34]

10 fittatsd @i fuejs@dshd@®dmy ftojHo Otedls dz dz
9 Cdzs yos h Ow dL odzj yd ded p IsSqatfsOy jfrps o8 M ifj talgfdLvdzOMQSTed dd  te (
drn fsMmdzjHke s dstekOdkdL Oyds ) fsd@shi s Oddtstedls
tcOL destetsHdzr | 3j sted StHZE (Gl dazs sy & d O @S dzs yOW  H s
f OtcOdRy stetso ftod BBEYJjddd dzj 2tesMmjlisd.

[ dilsd.dzc 5Z tcOBBRZOY toj OdzdL Oydw Otendlsj Clskzter ¢ dzkzB s
# [ftwjHjdzjded] OtendlsjSClskzter Autoencoder

input_layer Anput(shape=(input_dim,))
encoded = Dense(4, activation="relu")(input_layer)
encoded = Dense(2, activation="relu")(encod

decoded = Dense(4, activation="relu")(encoded)

decoded = Dense(input dim,ct i vati on="sigmoi d") (decoded)

autoencoder = Model(inputs=input_layer, outputs=decoded)

autoencoder.compile(optimizer="adam’, loss="mse")

[Mdeso 2z OdOdzdlsdyj MEtséets BizsC O MsMisOoadzw jIs ¢«
Otcrndlsj CIskztcOMY Getsly EtstHdctso OdZO SOCdd&3 BKOL 503, Yls
otsmMmisOdetso dzj degdw Hdzv dzj edlsddzder = f sfdzj His9 Olsj dz' dat
MYd®BOJIs 9rBHAE §J HOdzdzr | © MCter sy fesmMiscOdzhiss s
dr ©BOIsdzts. H [ nEA] IS YOO jolsm BOdzts 3O dz! dz" 2 f OC jIs, h di
otsLcOMISOjls, yYybt MmMdazEzydlks §jtteodydsy @3 Mfdc dzZOdzsdz s
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[ML] Threshold =

t dMztzs§L EOddL OydYy sy MO sSskuj ddv dzj 2 e

loT
rdzv ftser hjddw dzOH >y desfilsd MmdMmisy &3 d Mmdedy J o
MtcOB OIS 9 Odzd?2 © dBBHEZA dJhlsjcetdieso Odz OkzetstedIsdy ¢
BilssH oibpstdsddsds o' Hjdvis: MisOdMmMisdyijmMcdy o' B
Cazommdi dydwelzw §O0¢il" C-DfF Odatf iz dgO gz 2l gz0yJ dzqd |

[ dfsdadeezeBdlsd foddilsdw ©jhjddY &0 shdss] cdbis
# uvmdsed] Cd&OMMdY¥dSoydd ddydHj dzs O

if error >threshold and iso_pred =%:

|l abel = "CRITICAL" # [BO dj ssHO f§tsHIse jtcH dd
elif error > threshold:
| abel = "AE_WARNI NG" # uvtd ¢t dzjtetsfj Is: L C

AN dzOdz! detsj tejh jdedy © MmiIsjtfJjded € todlsdysastndgidS fipdzt
0dz0dzd L O: ifMdzd ®©BO OdketstedlsddO WdSeMmMdkzsls L doOyd
ftedmMo Odo OjIsw MlsOkkMm Ctedlsdyj MSésets (CRI TI CAL)
MdMmilsj &3 daj bd S B Otk do Ols! dL o j figlstsdarr jd3, fi) ugi Ok
dzf LOHGBSCEM®R] dsdtetso Odzdz s Odes BOdZdW d3. t J L Zdz! SOIstsd
slsyjls, GH] GCOYHOwW MilkjoeaOw IIstcOdzt OCydw MmMtsftetso 5
syjdS 2 shdsCd, vyt BjMmfjuyude Ojls fHaRL tdfOsupds)midz
ojtedwdsOyddtey j BB U 2 dz

[RESULT] Auanu3 3asepuéx

(.venv) PS F:\PythonProjectl>

{ MzAgsfL Ed SOt ¢ &OMMd¥ S Ooydd Mmijlsjoer o §0OC I
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1 OCdzs ydilsj dz' dzr 2 L O WhkdeCS ydodzdqtetso Odzdw cdstcd
dqdzsj cteOydd bkirdtsktsed? tOMftejH] dz]j dzdetsets 6] J Mists
EftcOQo dzj dedw HASfildtdAdAtdipis ol. 0o Tutej Isd 2 HtotsctcOdzd3dzr 2 Bs+
Hiso | t¥tlestcOY ftsLotsdzwil o jtedWdydttse Ols: COYHBJ
sjSkhjets ftsojHjddYy, OdOddLdJkzj Bsets dzj 2tetsfm Is+ &
Mk 33" ftesh doeCd) , ~tcOdfrted @dednv O yed W B dzth fjls> dzja H §
mMd Mils jodOAH Hdzy dzO s qteOIls! MW d&O SwdflssctecOV dyd MEkzk
RMYf sdz' L s9 Odzd j§ tcOMf tej HJ dzj dzdz" = t6j J Mistetse  tsL o 5d
ojtedWdeoOydd bkfmstes2Mmlse, ftojHEBSIsotcOh OW OIsOSd Isdf

[ dMsddzctc tcOBRAZOY toj OdzdL Oydvw Odzctstedlsd@zO toj Oc d tots
def respond(device_id, is_valid, blockchain):

if is_valid:
print(f'[SYSTEM] {device id}:H s is®Of tc)h v dz

else:
print(f'[ALERT] {device_id}: ts B dzO tc HzxG jictid@ O
blockchain.block _device(device_idu#dzts € d tets ez ©y J 2 dzj
|l og _event (device_ id) # 10fdMm! o s Odz dz 2

bVdmdzsdzsed yd MSd2 Mmisy € -Cdsipisiacdd'C Isg € ddgOU Qfjfrf<O dagizelz Q t Ik,
EftcOo dzv ¥ h efifC tRfyftlsh onse j M j ydo O h d2 MmewrL s djYHE (
) MdOwkIstcOCIs] i OdzdL 89 OdzO MistczC IsSktc® HOdzdz" n L
ftesh doSCd d MisOlkzMm HBe jtedw kL dzO.

[ dflsd.dzen08 d3j dzls -SpBEl®S 5O dz® wiLr Sj Solidity Hdw
Eflstes? filso
/'] AwOcd]dls dsecdCd ojwdidsoydd

function verifyDevice(string memory deviceld, string memory firmwareHash) public view
returns (bool) {
Device memory d = devices[deviceld];
/'l wtOQodzjdzdy ~rdNJj2 o BASCYJ 2dad
if (d.isTrusted && keccak256(bytes(d.firmwareHash)) == keccak256(bytes(firmwareHash)))

return true;
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return false;

[ Mdzeso dzOW dzs€CGHPd opptled®@j sfiqw dz20 Ctodf Ists2BOW d y
MdMmlsj BO Mo dzdo Ojls fsMmiskzf Oshd2 ="jh EMmbtets? Mise G
dzj Mso f OH jdzdW IstcOdzL OCSydw fHtodL dzgOj Isfqw dzj © Odzd H dzts :
EwiLoddismisy 2, fonvdgj@idisizr -~ dzifipg d Is  d3dz" = HOlYdS o d
dL i3 dzj ded § &3 drm feScteOBBdSets B J MY J U ddv.

ltesyj M ©jOcdese Odzdw dz0 dadzydH jdzls™ o HOdzdzsc
MowLOdz I tojLizdz OO tcOBIST dJdalsj dzdzj S sk Odz' dets ¢

or Mismggpp@ All OK

v

Bnokuposka: Hoctyn
Bbi30s (hyHKumn paspeiueH

blockDevice
(Solidity) Q

Device status
remain —
Trusted

Log:
[ALE%T] l

device_1:
obHapyxeHa Q
yrposal :
J‘ @

permanent status 3anuce 8
chanae on Ledaer  Security_log.txt.

{ dMzzp&c stedlsd3 oL OJ@EsH j2Msady MdMmisj " o tdw

lted fsdzEyjdedd MdedzOdzO 8 Ctedlsduj MEts?2 OdzssdBZOd
dHj dzZsd¥ dS Olsstc O, EftcOQodzw e h OV dzsecd S O J-ztbtetftcOk K|
CslsstcOW  ff j to d3OMgidgy Qddsididts gy s tg Asmiso © o B dzts G yd 2 day dzO
M {Isdds Mdmlsy BO o' fsdzdw jIs fjttOyds dLsdzdtesse Od
) Iz te dzO dzj BJLBYfOMdesmisd (security | og.txt), sB J
fsmdzj HEE N je s Pdlsdds.0 IJEnydie?2 sMhtse | ddzsmlis! & tcd OcC
oLOdABsHj2Mise W M HJjyl dlstcOdzd L ts9 Odzdzts 2 fMtcj HES2
BOMh sOBdteso Ols ! toj h j ded H s -Mi tstslo dzv dzO je@ diBj dets 2  El
Hyperl edger) . H GECdz(izipiissdr tc O L ©d,j teh OJ Is ydsedz L Of
0dz0dzd Isd yd MS dJ 9" 9 BHT dzj 2tetsmilsd o stedHdyd MSd
Hy2MmMseadw 5 SByMJjyujdd® BJjLEBYTOMdzsMmisd o det eOMmlists

148



[ jyHEZ Ot Hdz 2 dzOkydy 2 Y bktedOd ¢soérrfRrs - 1(301) 205 ¢ .

] ftH) o jHjddesets dMidj Hse Oded™ B ' W®s CiylCis
cdBtedH&OY Mdmsj B0 dsddststeddcO BjLtf Ofdshlsd b
oL BBy desMisd ddzlsj dedzj Sk Odz dese s OdzOcdzdL O IlstcOW €
OB OF ©OBtlr Brd EMfjhds tjhjd StdfdjSif L O

ftoesltssdzO MQTT, dn CdzkBtsC 52 BBtOBKSISE j d oj
[ OLtOBSIsOdzdz" 2 BSH Edz fjteodydzsets OdzOdzdL © f 5L 9
ftedL dzOC ts9 , slsteOy O h d 2 toj Odz! dglzs -zw qzig®csd € g ls 5o L

WikzdsH Odzjdatls tfdgs fidzj Hize M jets SBEZYjddY OdOdzdlsdyj MSdnr

1 tod d3j dzd dzd § cdBtcdHdEtE YHASHO dO BOLJ G dzt
CRLBEZJkzE N jes dzj MOe ftotsH | dsdemistcdtotso Odzts o Mts
OdesBOdz! desets SO jHjdzdY Mmilsjorrm dgjBls gHtsas o §f ts LRedsdsdE
Emf j" des B dZ2Otclzy do Ols! CO¢ MistekzSlskztedz § dzj Mtstslso
fesojrHjduimédd HiodOydd, &dddBdLdeizy ftod B
LO Mmuydlb fitjCtejMmMlsdes?2 oo j toCddts dzs 5t i  Selsds®S. Y j R ffz
CodzlstcOC Ists o ZO wiLr¢j Solidity sBj MY jyddzs Mt
COOdzlsdteclze h jes yj dzsmisdesmis: syl MMO Oklsj dzlsd W d
Hij2Mlsed?2 dzO o' wodzjdedzr §j ddzydH dalsr .

1tcOCIsdyj M Ow L dzOfut uidsdnjstey HOQP isEN T toj L Zdz' IsOIsOd
OfetsBOYdd, © ntH] SCthktts? MdMmisj BO §tsHj i dzilst
dzj Htso j toj dadz" J L dzr ) toj 3y d d&3j toj Odz! desets o tej d3j ¢
BOMh sOB dtelzj &3sts2  d Btsy jals fiplz Misj ) Isdodals jh ety  tefsiotigz@ dzj d
loT-t € sfyd Mlsj d3r Hdzw ftserhjdedw dr CdBjtekzfmsts2 ydots
o dH(JdIsmw ) sflsddidL Oydd dzj2tesmilsjor a BsH j dzj 2
seteOded Y dedzr d3d tej MkztemMOdd d to CEfifd dfldcty QEdlts o W zHdzR™Y d |
Codzdzj SIsdo dese s dqadBzdedls jIsO o Milwrn ddelsjtedzgilsO 9]

s dMsS ddlsj cOlkzter :

1. vdzj B j toH d dz, H . v, #4j2CEdtse, [ . 1 - 1 totsB dzj
ddzls j tedzj Isl@T) o J W j A j(Mls d&d023.8 OL $u ¢4l @ 355 268.

2. [ 0, . H . 1l dBtcdHdz J Otcrndlsj Slskzter 5B 020 fc
ftostf 2MC des?2 M sMsBdatsmiss ¥ [/ /0 2028.9 C s .o .CipBY toB j L

3./ 02dB0Ojo, (., tkMmMdzods, [. l1teddddsjdedd Isd n dzsdz

HOdzde' EdMisj BOR dsddlststeddz¢ O / / @26 " dBfe j tefyc
76i 82.
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APPROACHES AND IMPROVEMENT LEVERS

Zhukov Alexandr Evgenyevich
2nd year of master's degree
KazakhGerman University

Almaty, Kazakhstan

ABSTRACT

This article examines the economic efficiency of a company's project activities as a multilevel
phenomenon that encompasses the evaluation of individual projects, programmes, and proje
portfolios. The paper systematises the key conceptual approachefficienay evaluationd
investment analysis, the balanced scorecard, portfolio management, antlasddemanagemedat
and identifies their advantages and limitations. Based on an analysis of international research da
(PMI, IPMA) indicating that up to 8% of corporate projects deviate substantially from their initial
plans, the author argues that traditional discounted cash flow methods are insufficient for &
comprehensive assessment of project activity effectiveness. The article proposes an integrate
evaluation system that combines financial indicators (NPV, IRR, PI) withfinancial metrics and
portfolio-level characteristics such as strategic alignment, risk balance, and portfolio productivity.
Particular attention is paid to managerial levers foproming efficiency: strategic project selection
and prioritisation, optimisation of organisational structure, centralised resource management, an
systematic development of project competencies. The findings demonstrate that2%615
improvement in projecactivity efficiency is achievable through portfolio optimisation, enhanced
selection processes, and development of project management maturity.

INTRODUCTION

In the context of intensifying competition, accelerating technological change, and growing
environmental uncertainty, project activities have become the primary vehicle for strategic and
operational value creation in modern companies. The transition from functional to Jorigetced
management reflects a fundamental shift in how value is gendérateat through the optimisation of
routine operations, but through the systematic implementation of purposeful change. Projects serve
the principal mechanism for translating strategic intentions into measurable business outcomes, drivin
innovation, optineing business processes, and building sustainable competitive advantages.

Despite the widespread adoption of project management methodologies, empirical evidence
reveals a persistent gap between aspiration and delivery. According to the Project Managemel
Institute (PMI), only 58% of projects achieve their originally stated goals, approximately 35% exceed
their budgets, and 45% fail to meet their deadlines [1]. Data from the International Project
Management Association (IPMA) indicates that up to 60% ofepts are completed with significant
deviations from the plan [2]. The direct financial consequences include budget overruns and delaye
benefit realisation; the indirect cosis foregone opportunities from suboptimal allocation of scarce
resource® areoften even more significant.

A central methodological challenge lies in the gap between the established theoretical
frameworks for evaluating the efficiency of investment projects and the practical complexities of
assessing reatorld project activities. fladitional discounted cash flow (DCF) methods were designed
for isolated investment projects with clearly foreseeable financial outcomes. Modern project portfolios,
however, are characterised by high uncertainty, project interdependencies, substasfirenoaad
effects, and the need to account for strategic context. Evaluating a single project's NPV or IRR doe
not address the effectiveness of a company's project activity as a whole, where the critical factors al
portfolio optimality, synergistic effés, and contribution to strategic execution.
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The purpose of this article is to examine key conceptual approaches and methodological tools fc
evaluating and improving the economic efficiency of a company's project activities, and to propose
framework fortheir integrated application.

The main objectives include:

T systematising conceptual approaches to evaluating the economic efficiency of project activities
and assessing their applicability across different project types;

T analysing methods and indicatoes measuring project and portfolio efficiency;

T identifying the key managerial levers for improving project activity efficiency and outlining
conditions for their effective application.

METHODOLOGY

This study employs a systematic analysis of theoretichhagthodological foundations from the
fields of project management, corporate finance, and strategic management. The research draws
international project management standards (PMBOK Guide, ISO 21502, IPMA ICB), analytical
reports from professional orgaations (PMI, IPMA), and peeeviewed academic literature.

The methodological basis combines several analytical approaches. Comparative analysis is use
to assess the advantages and limitations of alternative evaluation frameworks. Investment analys
methodsd including NPV, IRR, PI, and discounted payback peflodire examined as quantitative
tools for project efficiency measurement. Mudtiteria decision analysis (MCDA) techniques are
reviewed for integrating financial and néinancial performance dimensions. Portfolio analysis
methods are applied to the plei of project selection and prioritisation under resource constraints.
The research synthesises insights from Cooper, Edgett, and Kleinschmidt's work on portfolio
management [3], Kaplan and Norton's balanced scorecard framework [4], Brealey, Myerdenisd Al
principles of corporate finance [5], and Damodaran's investment valuation methodology [6].

The integrated evaluation framework proposed in the Results section is constructed on the
principle of hierarchical consistency: evaluation methods and imdgcatust correspond to the level
of analysis (individual project, programme, or portfolio), and the selection of methods must be guidec
by the project's characteristiés degree of uncertainty, time horizon, ratio of financial to-non
financial effects, andtrategic significance.

RESULTS

The analysis reveals that the economic efficiency of a company's project activities is a multilevel
construct that cannot be adequately captured by any single financial metric. A coherent evaluatio
system must address #er interconnected dimensions: the efficiency of individual projects, the
performance of programmes and portfolios, and the maturity of project management processes.

Conceptual Approaches to Efficiency Evaluation

Four major conceptual approaches to evahgaproject efficiency can be distinguished. The
investment approach, grounded in the theory of the time value of money, treats projects as instrumer
of resource allocation and evaluates them using discounted cash flow methods. Its main advantage
theoetical rigour and a direct link to shareholder value creation; its principal limitation is inadequacy
for projects with high uncertainty, substantial fforancial effects, or longerm strategic significance.

The balanced scorecard approach, as develtye#daplan and Norton [4], overcomes the
narrowness of purely financial evaluation by incorporating four perspectives: financial, customer,
internal processes, and learning and growth. Applied to project management, the BSC enables tt
evaluation of a pro's contribution not only through direct cash flows but also through its impact on
customer satisfaction, process quality, and organisational capability. Research confirms the practic:
value of this approach for strategic projects, transformation imggtand human capital development
programmes, where financial results are not the sole or primary criterion of success.

The portfolio approach, drawing on the work of Cooper, Edgett, and Kleinschmidt [3], represents
a qualitative shift from evaluatingdividual projects to optimising a collection of projects as a system.
Its defining principle is that portfolio effectiveness is determined not by the sum of individual project
outcomes but by the optimality of the portfolio as a wtilehe right project nx, risk balance, and
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strategic alignment. Levine identifies three core portfolio management objectives: maximising
portfolio value (selecting the set of projects that delivers the greatest expected value given resourc
constraints), balancing the portil{achieving an appropriate distribution by risk, time horizon, and
innovation type), and ensuring strategic alignment (directing resources toward projects that advanc
strategic priorities) [7].

The valuebased management approach, as articulated by @waheKoller, and Murrin [8],
evaluates project activities through their contribution to enterprise value, measured by the discounte
present value of future free cash flows. Key value drivers include revenue growth, operating margin
capital efficiency, ad the duration of competitive advantage all of which project activities can
influence. The related Economic Value Added (EVA) metric makes explicit whether a project
generates returns that exceed the cost of capital deployed.

Evaluation Methods and Indicators

At the level of individual projects, discounted cash flow methé@dgparticularly Net Present
Value (NPV)d remain the gold standard. As Brealey, Myers, and Allen formulate it: 'Accept
investments that have positive net present value. Reject invdstian have negative net present
value' [5]. NPV is theoretically grounded, directly linked to value creation, and additive across
independent projects. Internal Rate of Return (IRR), while intuitively appealing to managers, carries
well-documented methatbgical weaknesses including the possibility of multiple solutions, failure to
account for project scale, and potential conflict with the NPV criterion in comparisons of mutually
exclusive projects. The Profitability Index (Pl = NPV / Initial Investménarticularly useful under
capital rationing, as it measures value created per unit of scarce resource.

However, traditional DCF methods have significant limitations when applied to projects
characterised by high uncertainty. Scenario analysis and Miarte simulation extend DCF analysis
by modelling the probability distribution of outcomes rather than relying on spought estimates.

Real options analysis, drawing on the concept of managerial flexibility, captures the value of
embedded choiced to defer, expand, contract, or abandon a profectthat are systematically
ignored by static NPV calculations. Damodaran demonstrates that for R&D projects and market entr
initiatives, the option value can substantially exceed the static NPV, implying tladtameally
applying DCF criteria would lead to undewvestment in strategically important opportunities [6].

At the portfolio level, evaluation requires metrics specifically designed to capture collective
performance. Portfolio productivityy the ratio of expected weighted NPV to total resource
deploymentd measures value created per unit of input. The Expected Commercial Value (ECV)
indicator, which adjusts for both technical and commercial success probabilities, is especially relevar
for innovation porolios. Risk diversification indices and temporal balance indicators (the distribution
of resources between shgrhedium, and longterm projects) capture portfolio balance.

Table 16 Comparison of key project efficiency evaluation methods

Method Criterion Key advantage Key limitation
NPV NPV >0 Theoretically Requires reliable cash
rigorous; flow forecasts; sensitive t

additive; directly discount rate
linked to value

IRR IRR > hurdle rate Intuitive; easy to Multiple solutions
communicate possible; ignores project
scale; conflicts with NPV
Pl PI>1 Useful under May conflict with NPV
capital rationing  for mutually exclusive
projects
Real options Extended NPV > Captures Requires estimating
0 managerial volatility; complex to
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flexibility apply
Balanced Multi-perspective Integrates No objective aggregation
Scorecard target financial and non rule; risk of metric
achievement financial overload
dimensions

Source: compiled by the author

Managerial Levers for Improving Project Activity Efficiency

Improving project activity efficiency requires coordinated management decisions across multiple
levels. Analysis of leading practices and academic literature identifies four primary levers.

Strategic project selection and prioritisatioonstitutes the foundational lever. Cooper, Edgett,
and Kleinschmidt find that most companies carry two to three times as many projects as their resource
can adequately support, resulting in systematic overload of key personnel, fragmentation efneffort,
chronic schedule and budget overruns [3]. Transitioning from informal approval processes to &
structured Stag&ate modeld in which projects pass through sequential gates with clear Go/Kill
criteriad directly addresses this dysfunction. Equally intaot is the organisational willingness to
terminate underperforming projects: research consistently demonstrates that companies unable to s
'no’ accumulate portfolios of loguality initiatives that collectively destroy value.

The choice of organisatiohatructure shapes the balance between project focus and functional
expertise. Functional structures offer efficient resource utilisation but weak project accountability;
dedicated project structures deliver focus at the cost of resource duplicatior; stratriures seek to
combine both advantages but demand organisational maturity to manage the inherent tensions of du
authority. The optimal choice depends on the volume and scale of project activities, the degree c
required crosgunctional integrationand the strategic importance of individual projects.

Centralised resource management addresses the persistent problem of hidden resource overlo
When project approval decisions are made in isoladiomithout visibility into aggregate resource
commitments & individual projects appear feasible while their collective demand far exceeds
available capacity. Establishing a centralised pool of critical resources (typically t26% 0of
personnel who constitute capacity bottlenecks), managed by a dedicabenicee manager with
authority to allocate based on portfolio priorities, substantially improves the predictability of project
delivery.

Systematic development of project competencies generategelongefficiency gains. The
IPMA Competence Baseline disgjnishes technical competencies (scheduling, cost control, risk
management), contextual competencies (portfolio and programme management, organisation:
design), and behavioural competencies (leadership, negotiation, conflict resolution). Empirical
researclsuggests that behavioural and contextual competencies are at least as important as techni
skills in determining project success, yet they receive disproportionately little attention in corporate
training programmes. Structured p@soject reviews, comunities of practice, and systematic capture
of lessons learned translate individual project experience into organisational capability.

DISCUSSION

The analysis presented above supports a core proposition: the economic efficiency of projec
activities cannot be assessed through the lens of individual project outcomes alone. A portfolio tha
consists exclusively of higNPV projectsd if those projects are misaligned with strategic priorities,
unbalanced by risk and time horizon, or colledtiveverloaded on critical resources will
underperform relative to a thoughtfully composed and actively managed portfolio of individually less
optimal projects. This insight has important practical implications.

First, the selection of evaluation methadsst be matched to the level of analysis. DCF methods
are appropriate and sufficient for evaluating financially wlefiined projects with predictable cash
flows. For strategically important projects with significant uncertainty or-fim@mcial value, rela
options analysis and balanced scorecard perspectives must supplement financial calculations. At t
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portfolio level, maximising aggregate NPV is a necessary but insufficient criterion: balance and
strategic alignment are equally important determinanisngfterm effectiveness.

Second, the gap between methodological sophistication and organisational practice require
explicit attention. Studies of corporate project management consistently find that companies invest il
developing complex evaluation framesks but revert to political and intuitive decistaraking when
actual portfolio choices must be made [3]. The success of any evaluation methodology depends on ti
organisational willingness to enforce transparent criteria, validate project proposalst again
independent benchmarks, and accept the discipline of project termination.

Third, the nature of projects is evolving in ways that challenge traditional evaluation
frameworks. Agile methodologied8 which treat requirements as emergent rather than fixed, a
value iterative learning over conformance to agpecified pland are increasingly applied beyond
software development to transformation and innovation projects. The classic project triangle of time
budgetscope becomes inadequate when the primaryceoaf value is the discovery process itself.
New metrics focused on throughput, learning velocity, and customer value delivery are required tc
evaluate Agile project performance.

The integrated framework proposed in this art&clecombining financial evalation with mult
criteria assessment, portfolievel metrics, and process maturity indicatods provides a
comprehensive basis for diagnosing the current state of a company's project activity efficiency an
identifying targeted improvement levers. Applieesearch at the company level has demonstrated that
implementation of the recommended improvements in project selection, resource management, ar
competency development has the potential to improve project activity economic efficiendy2b94l5
through prtfolio optimisation and the reduction of resource overdaden delays.

CONCLUSION

Project activities have become the dominant mechanism through which modern companies
translate strategic ambition into measurable outcomes. The economic efficiertug attivity 0
understood as the systematic capacity to achieve strategic goals through an optimally compose
project portfolio while making effective use of resouréesis a multilevel construct that demands
multilevel measurement.

The article demonstradethat no single conceptual approach is universally adequate. The
investment approach provides rigorous financial grounding but fails to capture strategic and non
financial value. The balanced scorecard enriches the evaluation framework but introdusetsveubj
aggregation problems. Portfolio management shifts the focus from individual project outcomes to
collective optimality but requires organisational maturity and a willingness to enforce difficult
allocation decisions. Valdeased management anchoralaation in enterprise value creation but may
privilege shortterm financial results at the expense of kvagn capability building.

An integrated evaluation systedn one that matches methods to the level of analysis, combines
financial and noffinancial indicators, and explicitly addresses portfolio balance and strategic
alignmentd offers the most robust framework for both ex ante project selection and ex post
performance assessment. Achieving sustained improvement in project activity efficiency requires
complementary managerial decisions: disciplined portfolio governance, appropriate organisationa
structures, centralised management of critical resources, systematic competency development, anc
knowledge management system that prevents the repeateceaceuwof avoidable errors.

These findings have direct practical relevance for companies seeking to strengthen the
connection between project investment and strategic value creation. Future research should exami
the empirical relationship between spezxifiortfolio management practices and measurable financial
outcomes across industries and institutional contexts.
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ch 2 OtcOIsls 2 eB O 'j fipod & § Mis tc O gezlfls O dzO, 3 OL

wr dz" 3 Ay dilsg €n
dr &' &5 SOBHdH @O - Odass @) @O RO o .

dWYHOISY O

r OmMOdzH ' d (zs gxdpdeg S Isd3Oh d dzOdz" v By ' Isk Oy OtcOIsisT
Jsk ftwtsyjMmlsjte’ dzgH j G J W yY"dzH 5 J 500 OtedzH @tc HB' LU
DOWZOWBIststcH O sl tgdz' Qo lstsBOSISOdzH T t6F ZDOdz B"LEZ Yy "i.C
rR Il d3E " dzH " S Islg tof GERP@REBO ZOMB j Y Ok M LH" & Mistec
Dt ZOyrils IsOdzOBT

[ OY OzOH O {f toctf ¢ tz® tyFDigk® WiIs O d3@Biaf dzOtcdzr v IsOdzH Ok y "
sfyr ftetsyd Mis' I dzG § dALLNG ' SdeHd3jS6 ° d3ih Hzj dO aHlg @e3OIs Is O dzH '
Y OtcOMis". te'sdtd @3 dz Y OlsOte, sOdzH Ok ftesyjMm' dz X J W' dzr
YO)JIls' dz' Clsj t6' dzj BJ2 BHJEH W riictedz ' @&®@jcdzOy d todk
1L ey Jtedd3d delslsj teH " W dzb Is d ¥ J dizjLig) tals |y Jy gtc flisdzSdgHdz dzGs?' o
BsHJ]dz HjteH' W OYHf OteOIslsry yOoOkE'" " LH" € Yy Ob-fiagdzj tc
SOdzZH OEZH" W JtOCIsdeOdzr Yy 3 dzgHjIslsjte’ dz Yy OdzO2 ©Oolstst
YOdzr f sOflsr tcOHT

v ted € EQ iIHQ o ' dodzlsj odzdzj CIs, & B @ 0z0 tefirlzyy dzs ©®dzv ©
e ngi ne@lodellCgnéext Protoce| ¢cGhidree, ¢ dB jteYy O " fMm' L H" €, I dzC j «

s ' MY

DOL ' G’ Is Otyte OG tHOAFIOWOY SOBZO (1 [) BOKGDOdMz MC
sB W 2 iy C(GysfHvis T h O loHfi] Iy Istg] A9 * SHOdz MO2r fz" dgy B2 dzp OWH |
CJte d dzxtg Jom-seutEly d dzd ®fdds0 tc dz' Y WO2dzHT W dzOY IsT dzj
Odzc sted Isd3H j toH YOdzff r dz@ G j dzls' tclzH " W, Hytej Clsjte
Y OMr to0Odz dzscd & Odz'-B ""®O ' lslawfg™ dz° BB ezl 2 FO'ZOIS @YW HEQ H ¢
¢cGhidrae Mmdwyl"™ bRkl ®@OY Otc @@HzO B dzd3$ dz dds IIst@dBlsizH ©
BsdzOOdz d3j dz, ftetsyjMmls'w EL" Ddz' H] BOBOdzdzr W y OB

O dzOdzdIsd ¢ MODOIsISOf HdL OMMj BB dzd tcdzj dzc j dz € tSH Is
Ol O2H" , (dEchROEIPEOHF df dz Y " flc'Of@gisOXL Oy " i3 fiff teds@ds GrplposQock
Oterndlsy SlskteOmM" dz Isjtejw B dZlZH' 3 Df dzjV H IO Ishdodss y d
SOdzH Oz B Ot MM dzZH O BOBOdzdz" W L § 2" dz' Ise o3 defi Y D O§z0
02 &zOdg" Migswor T dzH Oter CdejteyOkz"fmM"LH" € yYSOOM
h * dzH § Ndz€ j dz Is' dbM)Sa3l iBE H glzez! G Bipte” e3) dz B J dzfj dgH
OfMmisPHUzH OPpc " d&*' dBOYMOIs CtSHIsr Bjdke' dzikznw' , 02dz
EdzC ydw dzOtgH T BOMIsOf yYy"r 3 ' C.&jdOR'H OO a8lOENdsEIY[ Iy @ dzHS" jta [z
dL OMmMmj 3B dzj tc Y 5B OMr dzO Y D dzj B OMY Otclz OOT dzgr dgr W ¢
"ty OOt € j d3h ' dr €8s jide Cstisdzisly COmisd "W tc O 6 d3j dzls "ydr SYisty dzd3
YO)Jls BsSdZH T B"d& Istsdzr YYOdzH' .Q9lstsBzZOISIsOdzH "™ 6z D O

v

W I == W

165



[ jyHEZ Ot Hdz 2 dzOkydy 2 Y bktedOd ¢soérrfRrs - 1(301) 205 ¢ .

SEtemj s’ dze j dz  tetsB dzj d30 dz hjhkej BOD'M IslsOd&zD Odz
CAnt hropice SCtdifOddwm' obpL tedzjcjdz ¢Model Cont e
atsdzr v Oty OffilsdgS O HYP &BdRY d dzv yd W &zOdz0 Odz S SH ST B H
stedz" 2O ¢ MCPe fMmjtcojtc' dz f O2HOEZORZOHT , MsHOdz €
HjteBjfMm Mr"teOMmiIsr tor f, Hjtej SIsjtoH[l]. sOdzH Ok ftetsyj i)' d

¢cMCBRdg v sf] 3
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1jt' &z jdz R OLISOBROdz ¥ Otendlsj ClsztcOMmr d3d dzd 3O dzd M Is
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slsr te" f, R Y S(M@CRe@ufQtdilsdg j s Ofiz)s™ td@R O dzOH '

Chat interface Data and file systems
Claude Desktop, LibreChat PostgreSQL, SQLite, GDrive
IDEs and code editors MCP Development tools
Claude Code, Goose Standardized protocol Git, Sentry, etc.
Other Al applications Productivity tools
5ire, Superinterface Sidirestional Bidirectional Slack, Google Maps, etc.
data flow data flow

Al applications Data sources and tools
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i~ B
Filesytem Server (Local

[LLM &) J Tools

/ Resources

JSON RPC 2.0
Promp‘ts

usir\g

STDIO ~ _4

Vs =X
Github Server (Remote)

JSON RPC 2.0
using

HTTP + SSE \ tools

Resources

Prompts

u 2/

g4 bkztc Mo del Context Protocol ( MCP)
OterndIlsj SktcOMr dz" 6 dBEedE Odzr 2 fMmn j BOM
sdte' ddzy § tePzd Otcr -fiyjotelpj | tMEPtc ) sB OdzOte "
DOL ' G’ Oy SISO LdwdzHr WO2 dzH OtgH T MsOlsd ¢ Oz
MCP Mmjteo jte" dz' W ytsdzhOkr "MmM¢j OM" te" dz0 Odz.
¢cGhidrae ¢Cjt" ddgyjdzgjtedw YyY"teOdz' IsOdis @FOdaz@HE"
Oz "Ndzlslsry yoOoE'ffMm'LH"C OGjdsls’ ¢ ( NSA) sfr Y
dzd y4 dzr dw mr dzj 6" L " dzgH j sOtc OIS OH T . dtsdz’ W Otey Ofr
fO2HOEZORZEZ DO, BSHIW¥WdSOydw zOEoO N bpdzj IsOtOIszZDO 3
4 Ot OOt A OmMr dzh O Jw § jtemf j ¢ Ilsd o OdgVMCP&EBEEDR dsO dis j
Y OtcOfils ' .tc9 @2OHE G ' cHM@¢ Migled j o' dz ' MC J Ofmr eHr w h
DL ' todzj dz6 j dzg, Od&ZzO2HO Mr Ljtllsjkz OwMmr dzH O tEOWKGHT
cLaurieWired/ Ghi draMCPé ¢MCPe fMmjtco jts’ 30 o3
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ftosctcOBZBO Az Y BSHEZA HjteH' W YY"t dz d3" dz L Jtelslsj zc
cCursore, ¢cClineé, ¢bhiree Mmdwylr Is'" dzh' & d3tsH | dz

o tsdz” d34 dz B' t6G J, -mbeé hi M@thyMmghi draMLPei e\
MOdr fis' tDOdH O&, ¢Ghidraé 1IN dz OdzOD "(tdD P dsjjow 1
SN0 j 2720617 d"MyYO HO HjCo&fddYydv, HJLOF
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¢c MCPe ddzlsj ctcOydw fmr  Eprofmc gzt O ) smIOdX o ijde/jiCd g (
PlsOdzoOdz ¥tsBO ¢l DA Proé yY"tOdz dzO OttdzOdzoOdz ¢ MC
Oteyr dzr Il &zWsade] 2" élzy o3y dz EL Otc©® Dt j S jIslsj Mz d3Il BBE "
BOMIsr JtediChjid Clsjte’ CdVv yYy"tOdzHOte >y dr dzglsr o',
DL ' todzj Eh "' dzjtc YSOOMRH OMIsTr Or Xy bpdzj IsOdeg" &3Oz ¢ MCP ¢

rsBO ¢ MCPBIs jCazdidjddz B 02 dzOdzr i tstedzOlslz 1 h " dz &
YB&ZHO2HT . [T MOd&zD O, ¢Claude Desktope dzj d&3gj md ¢
MisOdzH Otcls ™ D (s tLdzi @ Gd geB j oW j 2 ) dgj d¢3j gy nh ' dgh
Otey rydBf™ &z 0O OtedzOXZOOdz ¢cHTTPe IsOMr 3OdzH Ok €' toj +

O ZzO2HO, YBBO Oolst’ s dzH* € BBHjdz HjteH ,U G
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Myj &z20tcd2dzj tc Y OMOEZDO Il &3S ' dzgH " € B 'tede’lsY da g gzlis™ dian O |

[ Mmr Y"tcOdzDO OttdzOdzoOdz ¢f osdi cki o/ binary_ni.i
¥bpdagg Nz jdz Is" dzH" € BBHJ & Hjtedgdidz L H" €M L ddalsd
sOMm" 3O dzH Okzr Oty " dz UL jcecj OMmr ter d&zOHT .

1 OL Ote OEZzHOWEZDO IL"tO®dEd pdzlsORad®ar dag2e. [d j ¢
OQtedzOdzDOdz jtcC " dz IsOtcOIs’™ d&zOIsr dz Ohry BOMlsOf yr CtsH

Y OtcOfils™ tcr dzDOdz Y " tcOdzH OtcH Odz O2 " tdzZON r dzr Oor ¢ Rade
BOD' lsOdzD Odz, Mtsdz" ¥ OddyGodpH 'disiO0 Gs dz Dsddg” i Jisds@i] 2 dz,
dlsiH". Atcj2BotS Str dzH OdZOIs™ dz W O2 &ZH OtGH™ W Oten dls
Y SdZH O2 H T .

¢cRadare2eé Y"tOdz dz ncdz€ jdz Is' dzh' € dBsH j dzt H | ted3d
Md o j ¥ O Odz0 O ddyls OudzH dRHc® W' r D Pz d3 LAAs dzO ) ' Otcy r dz
BN BE dgH' CSlsjtc’ dgj Is" € jdzj2 Y OIsr dzOfp Y OMOEHT Y OdIsC
YOtcOf O27 dgH Odz" §f, ddaW tcOY "ter dzr ZD O yY 2" &ZOIs' dz s ©OdzO

1 .cOCIsd S Odzc@hidrdgny fg @ARCPed dzls j ctc Oydw "

CMCPe € jEddzy j dz] tcf CWOBJC Odz" v yYtsdzHOdzr M dz S Etemj s
mcpe Mijte jtc' Otyr dzr Bjdze' ' L BJddgOtcdzr v WO2dzHT

r"d3r M BstlksOmr nh Ctdi3f sdzj dzlsls j dz IscPythOre ks @ dz'¢c daHh ji ¢
BO2 &zOdzgr MiIst ceh v @sHEd Ik dejdz ¢sCldeMCEEE diibgi g2t o p €

bolssteH™ W dzg" My Oz dzOte™ d&zO Mp2¢jfM ¢githubé toj t
ELJSCIs® hrdaO¥eh s fsf Odzz, YOy jbls® ¢€' IsOf - O0dzO®@Ptc d
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Local MCP servers

Check if MCP server is online and responding

Thinking a MCP server connectivity and respon

Let me find the rig ol to check the MCP server connection.

Investigated Ghidra MCP server connectivity status
I'll check both MCP servers for you — Ghidra and Claude in Chrome.

Checking Ghidra MCP server:

Check connection

Checking Claude in Chrome MCP server:

Here's the status of your MCP servers:

Ghidra MCP — Online and responding. It's connected with the program taskhost.exe
loaded.

dbtc BSMEP@dzd j dzlsls' 6 3BtsdjIs' B3H' dz' ¢' dz Isj ¢

1 OMlsOfyYyr kOdZHOE jJ¢' d&2' € WO2dz ktcOdzr Y Odzfr O
s' dzhn " € s H j dZ ¢cMCPe MmMjto jte' dz' W tedzOIs’ dzDOdz dz" |
Dicj S JIslsjtcH’ Bt dzH ©2 Od&zOH' :
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Tclist _ Do stiedsds OdzOIs™ dz Wz dzC ydw dzOte osj dz €' IsOF

Tclist 0o HETEe MORZOKSISOZDOdz ¥ Bdz Is"tcOY IsT dzOter

Tclist_éxfEmytsdcdslsOdzOIsT dz IsOWB OdzOteH' IsOdzH OFz.

b dzr dz0Odz debIsdy Jdzitecy MN2JVjdej wlsr ter f, ¢ COd@de
Mdy OslsO®BBOM" dz Yy "tcO2HT .

sd2"dz issHjdzr dzei ¢ L6’ W lkdplosdswidz@tgH 'S EJNGIYHI 2 Isd

Tclist faWbetdht gds &OtcH" W Istsdz v ' L' &3 dz Odzlz;

Tcdecompi | & WludaCcydiwoderé cué Is' dz' dghj 6" M oHTIBH
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[14]. U dBMEBRK 3D fsLodY jls (tosedasL d totsdzjolsts j tof & thf
fjtej dgj dzdz" | fts HdMCtej Isdz" o3 Istsy$ Od3 [ frHd@=dadz o~O W fig!
o' h jftcdoe jH ] dadats o3, yj dz' s HOdzdzese s d MM tetse Qe y O
workflow H dzWdzO = 5 H j dzd W ftosdsj Yy zlstsydz = GJtBlsj mded Ud
dqdzsj tef sdzw ydJ 2, thdztseo Odzdzts? EBEBD.d dzfplstelz d3j dzlsjy 6 j st

[ MtsB j dadzts M ls ! workfldvdadaBE dgs y O j Is iyw ) ftoj SHBdzj dgd
NS o Oy ddzadzr = H Odgdatzdets Xz0f detyf figGj wfjlelf M f sd3tsh @ 8 d dzls j to

HOdedzr & o fsflsieOdmlsej. ltd §jeijnitH) BiyHE cl
qdzgls j ctedelzy syw  dzaj bod St d&j*hdim HGMS ] lsdy
slikzlsflse 5o Ols! af v, cdgs dffiTdgBidEdade dz j L dzOuj ded ™
fsLodYjls mMsfsmsOsdvls! J C(ottjClkdttssOls! (o)
CxOMMdY¥dSOydd ckdlstse .

| iLbkd kOkj, 1kt ftdejHjl € kojddujded®

BSH J dzdtetso Odzdw o Mtej H J lRHY, Yylsts o Mmotss sy te,
Citdtsedyj Mk MbteczCbktce dd or ydmdzdls: ftetsdzd  kzls
B d2' "dd&dd IstezHtsL OlstcOIls Od3( .

{jLEd O d ey Hj ddj

lteddzj dgj dzd j Htoj Hdztsy j dgdss? Bj IssHdSd f sL o tsdzv
fsor Mdls! Isydtshls! ©ftejHjdjddY Hj¥ stedOydsddz -
orwodls! Ltsder fwmorhjddegsets edMC O §tsHIstsH dzj ded v ;
Bisdzj ] HEMiste jtodits floscdtsL qieso Ols!  dzj Qo dzts d3j te dz’ j
sflsdBdL oo Ols! ftosj Clsder j tojh jdedw.

vtcOodzj dzdj M IsteOHJYdtsdade &Kifls, d3j slsts Odimyj I ts SO
dzj sHdzstetsH detsisd ctokzdzlsse ftsLotsdzw jls MmEh j Mise j dzdets
p Oy dats fted Mhstesdlsj d Mlsoj dz® Mizsydz 7 d dzj SHdSES

I sk yjdeds j tjLbd sOIST ftsHlso jtey HOs s  j&dT ¢
BjlstsHse o ddgyjdaj odes?2 S jszsedd d G jtlsjnrndedC .
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1 Ok ydz 2 kS BizBGods, | 6o Oy s d

C Odsij.n dz. dzOkS, OfMsydd

CALTu dzd @ j tefdlsjls dd&&j ded § 2R Odj H
SOL O,k @&dgOls

P11 JUvOARC

] MisOls+ § dmmdzy Hizj Ismw tc s dz d dzW¥ s tc &30 yafdsLiatyg 5
ftesyd Mhtse dsedmlsdyd MEs2 Csdi3f Odzedd. Ajdz2 t©WOBBIST
1 Csdesd3d ud MS d - L WWJ C-ls WMS-, ofeig, HARMEzBRNd B R P d3, Is § n dz
1 dzj Clstctsdzgdats G ts HECEZd3j dzZstssB stesls O, Rdzls j todzj Is © o .
fiepimse d O0dzOdzdIsd$¢d HOdzdz = ) ZftcOodzj dzdd  J t
HECEd) dzZststsB BStetsis s 3. [ istsHtsdZzse dyd Ms OW BOL O o ¢
dzdlsj Oz’ |, mMdmilsy dgdz" 2 § SHABH, ftesyd Mipdzr 2 0OdzO
Ztctso daw YUY EFo Bz mMse . ] teJLizdz! sOIsy§ Zmls Odzts
Zsedmisd¢j HtodossHdls & Mmdzdy j ded Hsdzd Gkzydz -~
f csmlsOe ¢, MesCteOh j dzd ¥ otcjd3jdzgd tBtOBSISCd L OCOL
tesmiskz Cdzdj delg@ S tsd s mMgzten Jfdz ddzlsj e tc Odzy dzr 2 ddzH § €
ftedd3j e ByjdSd +W¥WJCISO Hdzw sdif so ts2 dzsedmisd yd
dimmdzj Hise Odzgdw MsMissdls o oL @y detsMisd dMf sdz' L 9
flescteOBE Yyqditese ssEEQHNYSEBEAdEY | cOSHEGa Jddsu
Ced3f Odzd 2 .

ABSTRACT

The article examines the role of information technologies in the digitalization of the business
processes of a logistics company. The purpose of the study is to substantiate the organizational a
economic effects of implementing ERP, WMS, TMS, CRM, Bltays, electronic document
management, Internet of Things technologies, robotic process automation and data analytics i
transportation, warehousing, customer service and document flow management. The methodoloc
combines comparative literature analysisystems approach, process analysis and the development of
an integral digitalization index. The findings show that digitalization reduces manual operations,
increases supply chain visibility, shortens order processing time, improves routing quality and
strengthens customer service. A scend@sed example for a typical logistics company is proposed.
The practical significance lies in the possibility of using the proposed model when designing digital
transformation programmes for logistics operators angHhtdéorwarding companies.

sdz¥ ujoer g fytzrs o @ls d ¢ O, yd W te e steofsiy@ oy ., edofizW dsjtofigt
s rdsdzsecdd, ERP, WMS, TMS, Bl , {d&jCltetsdzdz" 2 HTS
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Keywords: logistics digitalization businesgrocessesnformationtechnologiesERP, WMS, TMS,
Bl, electronicdocumenimanagementataanalytics loT, RPA
4 tso toj d3J dzdzOW dZzsedMmilsd yj mM¢ Ow C i3 Odad W W bz dz€
9 Otcd Olsd o detsplsd M esMO, dzj Mls OB d dz' detsfilsd o dzj " dzj 2
HeMIsOd fedsL Oydetsmisd Y jJtcOydesdeder = ftesyj Mintse . 1
B Is! zts € O e defta2d O lrdso ts 2 d ftcj otcOM Of Isfmw o BOL
Otcndls] SIsztotcts g f I iz . r dzv dzsedmlsdyj M sets s jtcOls
Qo lssBOLIHL qtelse Pdz! dzr | WhkdzSydd, dzs d tBJ MY jydls:
ftody 30 LOwWeCd d § &zOdzdtetseo Odzdw™w dBOh kzlsO HEtsS M
tcOMyYy IsO MiBjMistsdBsMmisd di4]lf sMmisf csH Oy detsects Mjtco dMm
1 OkydzOw dzdlsj tcOlztcO® ¢ Qg @j l4,s5iNplOe ts§d Wintetya d:

Isj mdzsdzse d 2 |l ndustry 4.0 d fjtej nBHBBd ¢ B ts dz,
s O h j2Mmw dzO BdzsCyj2dz, Rdzlsjtedzjls o4 j2, dBBOM
f dzOlsW sted3zj dzdzr § tejh jdedw [1]. P wvBBEREECEB HsHEHE
CSEHO ydWttse j sjrndzsdztedd tOBEBISOs Is dzj co¢ d
d dzW¥ stedzOyd tsdzdzr 2 Csdzlsz tg, sBJ My Jjyde O h d2 HisMiskz

BiNWkEdS ydsdzOd dzzé¢ SCtsteHddzOYyde d §shHjEySkE k2§t

[IsH | dz¢ dats | L dzOyd dzd J§ gdsd 4 Is M sMse dats s ! d dz
stcOdzL OC ydosdzeder | d SCttsteHddzOydndeder §j] 9 dLHjteyCd. t
( RPA) , dmSEkmMmlse j dadzr 2 ddzls j dzdzj € Is d BON d dzdzts §
ftsolsstewes h gy ®H FycOUedz | f tSBLLOBBIEBS2 LOWaE,
HEC kg dzstse d Ctsdalstetsdzj d3 d M tsdzdzi ded v . It tsyd dz€ |
bl ockchain Slkdtshwisffw ¢ ydfdze Cdzg yjor n Isj ~ datsdzt
fesyj M MisPPssT (8] .

[ &z s OLORMsOdZzO dMmMmdzj HEj BOWY ftetsB dzj BOISdL O dd
l LOHOYOWBd tcOL-azthlk d W)ls dsugiChgLtelslzts ff sils j dzy d © dzO, tc O
CstedHBtecse d ydWtetseadL Oydd bteOdhf steclsdzesc s § &dzls to
s OL OR Mls Odz, ¢ CBdzykz 2025 CEBHO GBI Y B IteOdsL dlsd
By HEZOSHA » Oolbtsf jtojotsL $On 65% ddesfylstc ©Odgdz n
YyqWteseots?2 WtstcediOIls [ 6] . OECD d dzOydsdzOdzt dzr § d
dzj sB s mls HOdz' dzgj 2h jets ftetsHoady j ded W paperl es.
ydWtctsedL Oy ottt 1 ftosyjHkzte [ 7] .

Ajdz2 MmMlsOls: d MsMissdls o or wodzjdedd d3j - Odzed L dBtso
2O ydwttsedL-Qeyj Bf)sdz] zsc ddgdsdi U B)S BRS F s O OL 6O
BsHjdzd Byj dld she @exdd QifSezdas + YW i CIsO tsls odzj Hte
Hsfisdy j degdw HOdzdets?2 yJjdzd tejh Oslsfpw fdzj Hize h -j L (
ddemlstczdzj dzlsT yYydWtetse 52 Istc O dzfifitctizte ds@y d lzOdfticcOd figdg & o ;
BdLdejeftpyj MMmr ; ftcj HdzOG O] Isfyw ddzls j ctcOdz' dz" 2 d dzH §
LWYjCsO Hdw kdftseots? dscdmlsdujmMSs? Ctdf Oded (.
[OkjtedOd d d&jlksHr dhidjHse Odedw

v stejsdud Mélze shdselkz dhdjHse Odzdvd dshIsPp:
f sMlsOo ¢, Logistics 4.0, ddeW stedzOyd tsdzder &3 Mmd fMmls,
BdL dejefsyj MMse [ 1; 3; 5; 8; 9]. RrRMftd Lo 0d fMd
Escdmsduj NSk CtdifOdds COC Mo ¢k {azsm®&y S do L
kttOdzf stelsder 7 bkidkke, bfwOodjdd™ §jtejotsLCOR], f
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MitcoadmMO, Ctdstcsdz? L OltcOls d O0dzOdzdL © 1+ W W JClsdo dzt
ftod d3j dzj dz" :0OdzOtzedpls j diO Lz ydzr 7 kB dzd S Oyd?2; d thi@d dapts )
ydWteser n todh jdad?2; ftesyd Mdzr 2 OdzOdzd L ; Bj IssH 1
BsHj dzdtetso Odzed ] fsCOLOIjdzj2 1 WW,jCIlsdoe dzsfilsd .

{Bl jSbsd3 dimMmdz Hise Odzd W te o jifishief O sdids ¢ dfigfla ddaj jffn ¢
ftcj H O3 listieds O dzd L O G dsEalzay yj Mbzd § , sbdestzg COshdj o ftc
ddeW stedzOydtsdzdzr = Isj n dfstdtts g M dy s 8@@z3WLH M MisOls! d
f sfdzj Hise Ols j dz! datsfyls st jtcOyd?2, fMtsL HOB h OW Y 4 dzdz
ftc] SBtcOL tso Odzgd™w L OVotsS, ¢ Ok Ayl S ts9, dddh &lcdgddeld

[ dzw fted ¢ dzOH dzts 2 syd dz¢d Ektetseo daw ygWwtetseodL Oyd
YydqwWtetse d L Oufdtelts widm g en dzse dMmisdud M¢ts2 C iy Oded
l ysf = 0, 25KLOCOL + 0, 20Kd®Z0th + 0, 20KME dzOH +

GHJ KioOE®ss j dz Yydivee®gdtsB®yYdd L 6 & Lydp?;tctsid dfO By
f zOdzd tctso Odzdw d € tsdzls to 6 dayd Wdggtee" dta FOsysfew; KCiPEQBGHS d -
ydgWwttsodL Oydw HSCEd3d dzlststsB Stet®ls @ d Witc s @y s o ; ¢ dzi
9L OdhisHj2Mlsadw. 1 20y d ded v € 54 jWidedOudej ] dalslss © O dzis 5 A3 |
dtsetsor 2 ddzHjSCfm ¢ 1, Isjd or i jetsnytg ndatsfpls € sz YOz af
tdLrikd O d By HjddJ

1 totso j HY dadz’ 2 0 dzO dzd L fsCOLr 90] s, Yls ts ydWt
tcOLodo Oj Ismw RS dzj MC sdz € d 3 oL OddisMmMe WL Odadz" o3
Ctef stcOIsdodzr § IstcOdzLIOERPts dzdF MS, M dViiMsS] dzf C R M. ER
Wddodgshtchdizt shddgsykzdzfhlio®e dzo Ojils HOddze | 5 L O
d tOmyy ls0Od. TMS CtoteHdddtekzjls fjtejotsL Cd, f tsd
Cdzstesdzd tetso Ols!  tj2A3Mr d ByJddeOl! ktOdhf tstels dzlz®
OHtej MOBI, Ydy 3CtsBB SusO i3d " Hded j dgls OtedL Oydj 2. Cl
CesBBBzdzd S Oydd M Cdzdj destsds d CtdzElstesd €Oy Mlse O
MCotL dzts?2 0OdzOdzd Isd C-f dz@ s Wtstdsd G, tc ORy If,; Bdzj € Is tc ts dzdz" 2
ddzls j ctcOydd M € dgq judglS @dgd] . d v D] EgelB | RdsjdlslzzcO dz' dz" |
sjrdesdzscedd: 1 oT, Isjdzj 3OIsdc O, Al / ML, RPA d ydWw

sO¢C fsCOL"o908ls dimmdzj Hs9 Odzed™w fts Logi stics
Missdz' ¢sO®  ddzO dzd yd v SIsH j dz2 dsd € 65 j ~Ldds dzteyd s, fiftsCL H
cotsL sy desMmisj2¢e Hdzv ey Mmtse : ftesL tOydzesfils d,
ftesedesL Jtoso Odzd™w d OHOff Isdo detse s ztf joiOb dizj ldzgls Y 5% d
ZzO Mmls™ €j HOdzdz =, Odzc tste d Is d3is ® Y offts difdgtst? | tedds dsdsOflzdzts R
odzj Htcj dgdj MdMmMlsjdzg" BJjL it MdiclstcO® toj ¢ dzOd3j delstso ,
sYJHOjBses 1 WWJjClO.

g4 fwOCldyujmMéts?2 bySd Ltejddw dJdW stedzOydsdsdz j
Cdzf yjor' n ctelf folfsy ffipteia) fipls d uj ME 52 -§&ted3tf Gdzd d Y d Witets ¢
sBtcOBBISSCd L OCOL Y mMdedy Oj s o tcj dgw tcj cdMmlsteOydd
ddeW sted3Oydd d3j q H ko Istslcn FdzOdgd W tekss L Oyd w Istc Odzt s
f zOdzd tctso Odzdj BOteh tckzlstse d. Hsltatg o dfjrdzd j Y dIscStsda tsfdz jOds
HiWisjdz desfplsd MtsCtcOh Ojls Hdzdlsj dz detsfyls! i lg dcyOtmls[r2
L dzj Clstotsdzdz” 2 HBC k3] delststsBtstetsls kZd3j dz' " OjIs H dzd-Is j dz
fwisr n, O0dOddlsdudmsd) hmdhp] BT sdr T oyl dsOUdnls d tls
slsfdzj ¥do Ols! SLA d B' Mstes tcj Ocdtetsoa Ols! dz0 ftoj sy
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ABSTRACT

This paper examines the effectiveness of an intelligent career guidance system for applicant
developed using machine learning, natural language processingxeartl rules. Particular attention is
paid to the personalization of recommendations, adaptive user interaction, and comprehensive analys
of their educational and personal characteristics. The study includes modeling the career guidanc
counseling procesusing an interactive chatbot, which provides $tggtep data collection on the
user's age, subject knowledge level, interests, aptitudes, preferred activity format, and motivation. Th
evaluation was conducted based on an analysis of the systemcauchjtéhe logic behind the feature
space generation, the operation of an ensemble classifier, an NLP module, and a heuristic modu
within a unified digital environment. The results demonstrate that the proposed approach enables tt
generation of persoriaéd and interpretable recommendations for choosing a field of study, taking into
account both quantitative and qualitative characteristics of applicants. The results confirm the
importance of using intelligent technologies in digital career guidance laid potential for
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supporting professional selietermination in the context of the transformation of the modern
educational environment.

Keywords: Intelligent career guidance system, career guidance for applicants, machine
learning, natural language preseng, expert rules, chatbot, personalized recommendation, digital
educational environment, career sddftermination, field of study, ensemble analysis, educational
analytics.
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Mils" dzgj dz Y00t jCjdzg dz HoDdZjdzH PN © dzruylillsr v dOtddsilg e
Ddzj d&3H " € EdzH o' M dz' W NNLH'CM" LH 6" dzgi B O2 dzOdzg' Mis
Xds' Ddzj d3dHJ EdgH " ' t6' dzG j dz Mmuls B2 dzh © Mdr t6 Mmi
HsdzH " Y Is Odg, OhrIsr &zDOdz jNC" ddan ez O'E dzy B Pe ™ 50O G
NdISC' ' LEH® Otlslsr gz nh" " d y0yMmr d@HNBE dH' ¢ BBdZO O

stsdzr dzj dz Y OlOte, JhC° Mmnlk' ftosBdslsdtOdz v HOYT

sOB " dzOH T , sdz ¢cyjls¢" dz CIs d3E dzh j toH J§ Jdze ' L' dze j «
RBIStcOfe i3ZH jtce tjls' dzHj Odz' YIsOdzOH' Y pdzgj Y BOOtGT
" dzOHT . rjEjdedsidz,  JhC'  2mektlst dz Istlst dgzh 2

BO2 dzOdzr s Ised3j dz, MijBjiB' BOMYO CHU2'M YO cOIlsT
COf ol XoOfteddz dBO2 YT hyr dzH Ote™ dzr W HMSODOte" HJWE ]2
I mr LJtelslsj 28" Usl @y M@y sy (Streptococcus

Lactobacillus del bruecki i Ssubsp. Bul gari cus)
Lactobacilus bulgaricus Lactobacillus acidophilus Streptococcus thermophilus Lactobacillus
paracasei. HOY" &zHOter jJh¢C' Mmuls' dzgj dz 2 tsckztcls E dgH '

Md demtstcdz" y = d ddddvdzf SYQ BIStcsBdtsdzse W dzr Yy CEtefj IsC
s"w®r dzr POTWOEOL . d4Bsde” dzj dz Y OlsOte, dzj €' L G Cdif ts
HO2" dz 2 sekztcls OtOM" dzh OGO Y "tOBHT Y N Ddzj Bdtsaddzd

1Jtelslsjkz pH' Misj te’

1dtelslsjkz x"d MisOtsr DOL OY "dzlslsT Yy Oc tcOHgjdts 'ydz' LW
toj Wit dzlsls' LJtolsn OQdzOMr dzn © O Odzr dzH ™ . ndze ' dz'
Mil koscan FT1 YOBH'OD" dzHO (1 Odedw) ddaWtcOYyr L™ dz C
E dz' dsdizdaey © 50 fn dz3 LJtelsn OdzOdzr Y MisOCOdZDO MOd
Y"LHT tgr di"fy dwWlIls OtcOdzOfilsr tor dz" f , B ' toH jdz Edzh jdzgj H"' .

he s mMOolsT { Odz dzDOdzdzOdz € j2' dz B' tGHJ dz
MOdzy " dzgH OIlsT dzH T . dhrisyr Ytsfmr zoOdz 4J " ¢ mnils' dz
gqdzS B OYydw dzOdzr f, Misdz Oy " Istdg O dalzpCdg’ 2 ' lskO doHte@BdzEtD |, fHER(
SEdj dHjGejdzhj (B"dz Mpl ddzSkzBOYydqwdzr w Mmtswor dzll €
ldze "14j S N dz BS2' 4AC Ij B jtcOlkztcOHO IsswOL ' Isyr his
Y OMOdZDOOdz 2Bcktlslsr Wy " tcOD fighf J, Is Istg tisd O dzisoozizjf Is o § © @€
CndzHy BOZHOMZH ™ 20138 ds OB/ BPEL" &ZO MD2C M L Jjtelsm O
Odzr dzDOdz 2 sGekztelslsT W Ede’ 3" dg' W Bt Odetsdzj fIsdCOdzr vy ¢

[dCtesBdaZzsedWwdzr' Y Mr dzOYlsOtDO " dzOdzOte € " toH ' :

fMulsyr hyr dsistccdgd@dia dizH j to° dz' W M Odz" dz-9Qldz BYRERO lizh [Q; |

ws v, fOsejdzH ¢ BICtosW dzstcOdzr W ( MOdz d3ts dzj dzdk
Btsdzzr dz BOY "™ d&zOE-2PD L PuypDdz]l 65 ROHUL BIsRS Tzh O;

[rfauv 32084 7

1DIsdyJdzjtc ypdzj IsOdzy '™ dzOkz

17 dz" ogef &3 Mlsr w  BOY MOIIsOter dzO@ Mp2 ¢ j M, 2026 YT c
Edzde jtemdIlsjIs' d' w MmNl Ed BHite' d2 W MOfOfpr dz L j1
Ljtelslsjlzdzjte utee' L' dzv" . Y Jjtellsjkz deolsdy jfm" dHgj Jbh
2ckztclslsC @R fasgfw dzr ¥, BJCtesBdtdtsedwdzr y CeEtemjlsC'

h ¢ mMils" dz w MOy OMr sdzr w "ddidwdz y Y "teOd3'
YO  fHEmM]BC hIsjte' sy dz Odz" YyIsOdzn ™ . 217 dzf o3 " 3" M
mMils Odz dzgH ' Odz' dz0 @ &&E tfiy Jsisg tcH 5 Yic "M Of PUA j to* dz' 1 ,
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(Streptococcus salivarius Ssubsp. t hermophilu
(tdMd2H] M OMOdzO Odg) ybpdzj Bifidobacterium | act.
Lactobacills aci dophilus Streptococcus thermophil us

Ml yrhyr dznr Edz d3 2tscbztgls X OMOdzr dzH " .

1€ j Mmisg . Btsektolslsr v St Odzsdzy fIsd S Odzr v CEtWGMJ IS
SEtemJ s 195 B2 dgh 1 (Streptococcus 2 Bifidobacterium
OlsOkrT salivariussubsp. infantis Lactobacillus
thermophilusy b dz| bulgaricus
Bifidobacterium lactisg Lactobacillus
Ohr lsyr fyr acidophilus
2tsckztels E Streptococcus

thermophilus
Lactobacillus paracase
26 ktels E

g telsyr |1 " tlsjCIls® , h{( 1 "twelsj Sl |1 lsjCls',

3 D dzj fmMr2rylsry spte’ L H' s"ilsyr to
CodzmdMmls v"tcOYIsOdzH '
Y sfpr &ZzZDOdz B f
dzj &3 Md St ¢

DA YD vOLO, Ohrsr rjw' dz spl »olsStodzj 2 dz
BEGH,  HDMRH dzoL " ¢, sjtejWHjkz )
d" MisjtoHjdz Isimuilsyr hry,r ded yodz" vy Mmuilsyr
splsls* (lpbkl jd&BjMm, y"d& Mpdz ¢cOhr O
CBdi3f sdzj delsls) d° Mmls” , ¥ d" m" daj
EdzH ' to' dzG j o ¥ O0T dgH T’

Y sf)r dzD0 Odz
ddzctej Hd j dzlsls
HD 3" bj dz Rt

sl gdlllslsj?2 Oy dyYyhr@mor d4Otc" DIsihfls

Y sfyr dz0 O dz sumls®, B B' tolsj Cls
Cod3f sdzj dzlsls §
BO?2 dzOdzr Mmis' ,
dzj d3d md J e’
BEdzh JCIsj to
Y sfyr dzH " dzOte

1CiMmlsjHy J¢° 2cckztels Edz B Hy BteeOdztsdzy fIsd ¢
sOdzZOf IsOteDO® Mp2¢CjMm CjdzjH' . ¢ dzZO2HO Y SR Oleds Isiz0 P 'dal3
HD 3 By dz Y JV¥W dz Rtsh g2 H)C¢ g lslz Vi ®ECY J Gz dzfj dzH 2
Munlsy rduyr d' ' di3j dz2 M J-Okls CE@ HY , Islfifiis dzH @83 dz € s dzfd f
YOtY'" dzH '™ tcOY BfSdzH T .
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2-Cifmisy . (hC" Mmiuls' dzgj dz Odzk deBPezdz? pc Bl PR Wis
SEtemjIsC " Nisj Nndze ' dzj te
rh¢° M (Streptococ Bifidobact
cus salivariug erium  infantis
subsp. Lactobacillus
thermophilus bulgaricus
3 D dzd Lactobacillus
Bifidobacterium | acidophilus
lactis Streptococcus
Ohr sy r fmr | thermophilus
26 kztels E| Lactobacillus
paracasei.
2cktels i
[ O2 dz" dzr O Y 5,46\0,02 5,4N0,02 5, BN
1
dbykrL % 3,93\0,02 4,670,083 4, AN
[ 02" L Y %O 9, 89NO 10,54\0,09 10,16\0,2
5
D" otc D @ 14, 92N 15,73\0,09 15, @»
2
[ OCkBLO % 5, 06N0 5, DON 4, AN
Dr hyr dzu rudg” O 18,12\0,36 50, @3N 54, @%b
2C iMmlsjny Jjher s d3d dz SH Oz DtelsIl tcdz MisOtls j
2ckztelsls Otc d PpRzGWdzrde sC EtefmjIsC " hilsjte® MOdzr Misr tc 3O dzr
1 dtelslsj iz dzbIsdy J dzj te° B2 dzh © jh ¢ il Is "Odz'r vk Iz

dzolsdy jfMm" dgHj B"dz SCEteMjlS 0@, 4 ND', @2 DL M Ofizj Is 5BR
DHJBdJBBSGHMINIS d2 W d3O2 BE dzh j t6° Y 500t Y DdaJ ¥
ELGjt' MCj "hr cOBRO2Ir df¥ Cetefmjls’' dzejdz [ 5] .
4D2Cjf dgh j, Odz' dz0 Oz lsizpuls d Yigj"digjAey Is " dgl® 20" dz” lsylz to-
" yrter BHOE] dz 1 2dzj Md H" Odz OLHODOdz IEM dzH § Iz
LOOtH' ¥ MOd fMis' tdBOdzr ELG k' &Bj dz lsuf' dgv‘ te' dzj
B s dzif O, G ktelsls® 4, 67 NOO 0 3HY 2 SzdzjOtcld ) & &N azls ® 1 efpw
OYkZ' LHOtH' ¥ CBOGkd ydw &Odz §f, Mk BO2 ZOd fMis' tek
MOd fls' tBOdzr HBE " jto° YBSOOtr dzO2Isr dzf SCEtefjls’ &d
ftoslsjtsddL bpMjt' djd OYkEr L dE dzh jte7 ] .Is EJofg rdzHlg 'zts O ragdl
Odzr dzDOdz dzplsdy jdzjte OVErLHT W Otk BO2YO&OIS' dz
r ZOOd&H' W BO2 &Od My Odz SN2¢j Ok fkr &3j dz B O2 dzOdz' f
HOdz 10, 54N0, 09% OO dzfi j A'0dz1 OKB Yy Dz @Bz 1% 0 diORD , (
15, 73N0, 09% o B5206N0L202M" ZODOd. 1"d SEt
CEflsjejde L jtelslsjzdzjteHj 2tcktels IsnL' &z S jL "' dgHj
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ypdagj Jjto' cjdz LOLISOHT W Ctsdayj deigtc@mgf v g™ dzODY 3 5 OB
Otcls Ols ' dzr CeteMmjls' dzc j dg[ 8] . [ OCIstsL O BE dz2 jiste'lz to 1B 16
5, 11N0, 03% Hj V¢ RAS'GdzHejs IsiPO yHisGB dir Nif®, " T2l % e o5 dzH j G | da.

17 dzf fftelslsjzdzj tcH] 2BcGktcls EdzH ' to ) 'dgHY jdoL "OdsHy j daiz
Y "hyrdzm dg@ HJ2' ' dz "H'™ cO2Isr dg ybdagj tsdzr W iBE dzh j to
Lactobacillus bulgaricus )ybpdzfj Lactobacillus a
YNtjgH . Drhyr dzur dzry ¢ sy IS0 ,04 6 dP§ ,342ARBDRD6 BA v
Otcls Y Odz. Imdz CeEtMjlsC  hIls' W > SOO0Otr dzOET BOtodzr vy O
BOMYO L jtelsjkzh' dzjteH' w jwBjClsjtc' dzHj 2tscdbkztclslsOODT
Yrhyr zOz@Odzzr d3j dz B 02 dzOdzr fylsr d S Jjvyd@ls O &E dotfinG ts d3 tfilas gz
MlsOtels j tedz' € HOY'" dzH Ote Y tsdzH Odz" dZDOdz Y ODHO2HO Y7
HDdzj dzH j dzG j dz. 2 Is'cdztols'StO@T™ H@ "2 V" dzH "™ dzf YIsT W Y SD0tG”
stsdzr' vy Mp2¢Cjif CjdzjH" .

3Cjfjlsj. BGCkwlslsOLH' W &B]Sjucs dsdscdv d ¥ CEtefj

1 (Streptococcuy 2 Bifidobacterium
salivarius subsp.| infantis
thermophilus Lactobacillus
3 D dzj bulgaricus
1 9 B ts 2 | Bifidobacterium | Lactobacillus 4" dzOY
SseEtMmMjlsC ' Htc" Yy MOIs |lactis acidophilus DH' Misj
dzts te BOdz@ Oh ' Isy r fyr | Streptococcus 19 Bj d
286 ztels E|thermophilus
Lactobacillus
paracasei. 2 5G &
Ede o
si on¢daf, T T T frfiwv
suvl,lca IS(5|1O 3,05 1 15,1110 10444.1%594
ws v 0, frlwuvu
5ODO®HO | 508" @BOH| OB ®BOK S, 25015
¢ rilsy " dgd
LJ VW frflwuwv
fMoOwr tcOk Yy 'l 100 6,41 10 9,7*10 10444.12
r, s,U 11 ¢ 2013
sSODOdH O
1 OlstsG j dzH
BSteststes
6, Med v t.""ls," ;”Z;L.SQ 508" d&zBOH| sOB " dZBOH ' ’;1%5’[9;();’2
) O dzcits dzj dzd ° J
f) 33 Is(Ge0)O d3
Staphylococcus "y mMOls frluvu
aureusl ¢ kO] I czagj 2| S OB BBOH| OB T &2BOHT 500 20016
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3CiMmsjHjc' 2tcbktls Ndd djt d v BfCtssdsdsedy

Edz BipOPYOm: By dz YO fMm' LH" G° Is OdzH OdzH T . b dzO Oh y
thermophilus Ybpdzgj Bifidobacterium |l actis HOY'

r Odzff r d3J L W dtadis BHIS T ¥ D dzj -QNdEIikAcHE B IS d odsd € tots St
(sfonddzf) HjwEj22' B 't'dh' nHnakzé'wj 3,05110 SU.

Ofmrf CjlkSjdz. 1 "dz Y00t CEtmjlkC " h dgjc' L' dgj dz
dzg B34 Md i rndeszse W dzdy d f zGupj MisJsOzOY IsOH"™ W Istsdz’
Bisdziz® 3 a3 ' da. r € dgh° Ndzg' Hy sfodAadde 5, 1110
sOzOfyO Mp2Cifm CJdzjH"' . 17 dz" B HjtjCIsjtoHO 2 tsc
sul/ 6 HJdOf OL sdz" dzH O dz6 sdeOIs 'fdsdzH C ¢ @ gzls B ' to' dzh ° I
MOdzr Misr tOOdZH O Y Odzr fIsr HdOYf OLBARODO ¢ i HJ, dats
BOCIsjtedw dzOter (wuvuvia) 4 §° Ndzeé" H]y HJ IsO€6Yd dzdgzP dz0 gz’
YO { McOmMis@®2Hztf. Hgtej BISJ toH J 2 sekztelslsOOT wu U J S
CeteMmjls' dza j dz, MmJ B J B ' T4lsESH] disdzO tonH ¢ hHOQEBEIAE jddz 11, 404 2 +
dphrilsyr Bjdz LjV¥U MOVW' cOkzy" &zOY IsOter dz" W d3E dzh j to°
Ndze 9 Hgl 10 suvl/ ¢ Btsdtofc, CjQ jEBIsjHz Opp@dgOls phrlsyr
Edzg Bz’ ¥ tStecOdesdzj fIsdCOdzr vy yYOMdilbklsjt' dz ( HD®, (
O dzd Is @tefdzrdy dzO dzr y sOzOf IsOtcH"™ W Istsdz' Y MOy s OdzzO D
Y sdzOAfgrjudz dz CEteMmjlsj H" .Oharisdpr dzddzrdg ta jjqvB jHtgjsedsclj/2¢  hl
Bsdzz' Isd' fp Hif JMifljdjn', MtsdH' YIsOdz B ' tc' dzgh °
dsted3OIsdolsjdz O CJjlsCjde 10ObtsejdegH' BJStesBLs O
Hy Odg' YIsOzg@z®dz. Exdz' dgH tc' dz' W ISOODORHT Y YOk ffMm' L
pH Ybpdzj Edzg &3 Y"tcOd dgH OD' IsOBJdOd RBIJSCtotststce Odad L
YORBISOEBf'HL . cHjBdjlIslsjtoH]| 2tsekztclslsOODr f Olsts@ j dzH
sfonddzl Hjwej2' BOMBOT Y™ H G U3dzHOj5 T 31,08 &y BOuH | &b .
CeEl]j to" dzH * . Z"dg" dgh @ B"dz destcBOIsdolsjdz Mpdz X0
BJSCtesstce OdzdL d3H jteH " W B jdzMi dgH ' dz2' ¢° Yy Odzr flsr  Cu2¢
Staphylce occus aureus HJ Ody YIsOdzoOdz 3tsy, B"d EdZ 3
HjWwej22dzjte' dz' w CEBj2k' BtcOdtsdzjflsdSOdz vy yYOfMmdjls
MiBdld BBEE"™ &IBRBS d jSjdH ¢ d Vvodd SCsehfpllsPt!
sSdzOteH" dBpdz' B2 dzh O BB ded BOdzHT EM' d3 CElS] t6' dzG § dz
2.1 € dgh' 2tctelzls (Bifidobacterium infantis, L

Streptococcus thermophilus 3ybpdzgj Lactobacillus
B ' tor § Btz Yy "ter dzf 3" dz MOYISOH' , Is"Isyr tcdzr 0 BtSdZMNO f
Cjdejd vyrhyrduror, d' " B' &ZOOtr-ls @& +ndj F0Vi] hdy wdz
54, 8HjAdz 55,05 0HA2 " dz SEdRjdzH jH' . [ Ddz tsMr yvu B ez M
BJdzij dzn ' dz' ¢ dg' W sy lsOkfr L Oy riIsr dzH O B' to Y
Y "B dzf fylsd@itecH'r LY smr, (82 ZOMOdE jwBjG' d3H J) yrohoy
HDdzj dzH j 2 H ' . sfondpdef HJjWGE]2' dzts tc 3O H O dz, NHLH" €M’

Ohrilsyr L gy dzfn O dzr stcd@ZdOH Odz Mpdz CeEBJ2E EZd CEL'
OrzOdzr dzO B O2 dzOdgr fylsr .

Diste’ Is™ dgH *

{Mmr Lijtellsjlkz jh¢" Mmuls' dzgj dz 2 tselztels EdzH " oz Isj A C
MsOtlsjtc YtSdzHOdZ d&zDOdz 2tscélztcls I dzeOdizjdgj dz, O DAME H '
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Csdemd Misj dzydw Mmr dsd dz2 d " m° Y SdzH Odz" My © j dzé ' L * dzG |
Dtols I@dz'tc ZON ¥ dzf YIsOtcODO dj BtSdzH ' .
[dStosBddzcedVwdz ¥V IsOdzHOkZ 2BcktlslsOtcHr W Y Ok"' {
sOwWYyh OdzOter Odz" Y Is OydzOdeetO Oylssjyts d WigziOldeyH' ™ 'w ) © dzr Y Odz'
By dz L jVW BBEAh jte dstcedZ3OIsdolsjdz Mpdz OMr CjlsCj
sjrdetsdzsedwdzr y ftesyjfmls' w jtojChjdz' Slsjte’ dzjdz Isufy
Diste" @MAs Yy OdzH O, Ljtelslsjlz Jhe" Mminis' dzgj demy dafhlistsldzr §
dL eréqteizsd W dz' ¥ 3 D dzj BJCtocsBdsdzsce dw dz' Y s"tcOY IsT dz'
EdzC ydtsdzOdzvr v, HJjdzMOEZdzr YYO f O2HOd 2kl E dg

£ ==
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IR d#Novwy (1 "TB3U3[1601 L3113 vrmyL ] JL1RC
rcl1 9¢ovwlowwyrwjwy 160626 dv

zOtwdfBOj.a®Ld 2®dz ] 64 .M O AelsBED 1 .
[ OcdMmistcOdzls 2
90L 03 udzslsr 13] OI§ s O ddr @d o J fc
¢ zsOIsrs OL O Mlis
1 Okydzr 2 tkCBoatHdIsjdzd @ gisL Y 20z 80 O

OUHOIs] O
I"dz L jtelslspz] d3gdetsB dslIsd S Odzr v Ohrlsyr HOY' dzH Oter
n2rlsr zoOdz Mk EdzH ' tokzHfj] diOdnr dda ‘ D LIS jtedrptizdity ¢ dpy @b
BOtr Mr &zHO® Streptococcus thermophilus Ybpd Lac
x;Q; (Btsdets) ypdgj B o' Cls'" t6" dze jdz (M BB IBISH S Odzr

DfMj te’ - OyAsds MOdzr Mis' tBdgED ZOH tcH J 1 J G L G dzOL Ote
Hddz B ¢ Ofr 2O, Mmiils yrhyr dHr &BJStotsStce OdadL d3H § toH
B rOdzd COdz" v YOMmMdJIslsjte' dzgj N pdzj BtecOdesdzj filsd ¢ Odz

CCMmf jteddsd dzlsls* € L jtclslsp atzgste j B O@©a M2 Yz ACH B2 Wtzj t
7 spzdz' ¢ Moy Ok CiL ' dgH IsOdzH OdzH T . 1 DIsdy j dzj
HOY' dzHOte" dzg YtSdzHOdgz YT" hyYyr dz st dz ftesyjm dz2 x4
YORISORBOM L jlsjH' . utsde dyddr YEQHS Qitglz' wdz"ydzHed 2zr s diz

Otlsls" er §f, Sodmdmilsj dydwnhr drv B 6l jd¢" ybpdzj Isr T
sSOdzH Oz zOte MddiB BIsdE Oz ¥ YN2jH] §O02HOA aBz3q € tots
HJWGEJ2H] MOYISOdzOIs' dzf dz GHEtwfgy lyls 'y, dai' diz' Ddz'dazd2'tcds Iss

JtceOdesdzj f IsdC Odzr' Y BOODOXzOEZ dzplsdy 4 dzj to B2 dzh
Edz @ HD & , d' m ypdzagf Mmrwly” s tc* Y O0'" dzOdz ) 5
s"iIsr dzzhr dzn vy yOMmdjlslsjte' dz' w » Oy mMOtDOdz" dz H D dzj dzH §

[ 02 O,dz @arlsdgfp @ dzj 6 B4 M’ dzej 6" L " deH§ Wi
nQrlsr ZoOdz Edz BBHjte EdgH " tekzH ] MdBBdSISECOd ¢y Ohr |
S rndesdzse W dzr v Is"©D" HOdMz dzj G' LHJ dzGJj dzH " 6" dz S EteMm
YOVWO Ed2 ORI szp®' Hep ez BZzOtcH™ W MOYIsOEZ Is"tOylIlsr dz

s' dzs mMEdH BN, OhT sk, OhMrilsyr HOY'"™ dzH Oter , St
bul garicus, mMOY O, &BJSCtesBddsedqwdzr y yYyOk'{fMm' LH'

wi wel g
r

S
dbhrilsr ZzZoOdz Mills Edz" BHJt' Mlls Edzd BHjte' dz EWH ] 2
teOT B

s"tcDr HOdz B BS ' dz Isltcdzj o' dz' W "t Btsdzr f fMmOdzOdzO
fr]OylsOIz, My dehstcdz v ftesWddz v HOMFr sz ybpdzj MMlils
Ot Y'" dz dz' d3dz vV WekdS ydsdzOdzH ¥y Y " dzH'™ dzf O dz Otelsls™ tckz
nh'*dz jtwjgthj OYE'L Y"®GOR &gO@ (SOLJjddzdz W IsE d&3j dz
BE dzh j &' ) , ZOS IstsL Odz" W ) sDOter Ctsdgyj delstcOydw i dzO

Yrhyrdgin OC ddzj s S Ofr disjdz y"ter dzf ofs" dz" w ptelsintedz y O
Iz Mdf OllsOBOLOte sWIsO2d Ohrilsyr HOY' dzH Ote’ dz 3 D
[1-3].

[ DfMilsil todz' BdJ Minls' dzgj dz % OMOdZOOdz E dz'" di3GH j to ()

YOkz" &3H Odgls{ AB > D dzd Ohrisyr) Mdyf OlslsOdzOH T ) D dzd
EdzH " 6" M Y ODHO2 &zOte’ dzO BO2 dzOdz" Mmls’ O2s0tdz" YIsO2
EdzH " 6 dzjIs' dz mMkMmr dzh Ote Nh ' dz MSOdzH OtLlslsOZODOdz B OFC &
Streptococcus thermbpi | u's 3 p dzd Lactobacillus - deDBOuU eecfikl
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‘s OdOdH " Ol &z ¢ ZOMMdS Ok ¥ c2téktlse y"Br, B
MO Odzr W " tcOY s’ zd-B."r dz % Oy MOtelsOH " [
utsdy di3j dz Y OO, Bdj Ml dz W dzj &'Outed’ Isj 2 dzts dzts G
COLjddzdz W BOMYO WteOCydwimr dzO sroRudddz fils' ¢ j dz
-MOyYylOEkZ CjL'  dH] Stdmdmisy dydwds v Is"teOYMmr LHr O
-OQhr sYy" HOY' &zHOt" dg' W ' h " &z ¢ jlk yOB' dzj Is
YOE " LH' CCj yYodzHypHGslsEteW Py pHE" d@udé" dajc dzj ¢ L
Nh'* dz Ohrilsyr dzOtcH T fO2HOZOdZE Il BS " dzH ' G ° ) D dzd
NT dZHOBH T D' dzO, tjBdksedW mr dz@ 3y bpdey MBAI "MsOEZ y O
1dtelslsjzH' B @RPY MO dzf Gy Ptedz Isj - dzesdzse dwW Mr dz DL
Ohrlsyr Y "tcO®RHOW" dz Y sdkzH OdzO ©ils' o' f, Edz d3 MOy Ofpr
] J toldds jdizn jilsls § 6
1. Ofls jtOdj lskHr W Isjodssdzsedwdzr v MR j &3O dz 3 b dzj
2.ctels e Y r ZzPoh Y wdzH ' W K ddmd & dS O dz2 MOz Misr to
3.0357C1dz MOYOE CjL  dzH] RCtetsBdtsdtsedw dzr y
BODOWzOI;
ANde' dzjteH W yrter dzf GBH' Y ypdzj Btec Odasizzj fIsd S Oz

1dtlslsjkz dz@ MOdzH Oter d3i dz DH' Misj t6°

1 dJ Mmnils' dzgj dzj ¢ Qhurjlsiycrj day OVIThdzHIQIdE ddz f O2 H O dzO dg' t
fizmr da

- 1-1l dz@ ' - Sfreptdcpccus thermophilfsdits dzts ) ;

- 2-1l dzG¢ * - LactolBagillus delbrueckii subsp. bulgaricusi3ts dzts ) ;

-3 dze' (- MHBR)SISJEC Odzr' Y Y"twOdR* S. thermophilu
B"HOdz bpte" ¢B'to' €I’ to' dzc j dze .

zd<C' LOB] Mmul b dzdzOIsT Bz Mr dZHO OHOd Is"Is' dzklz
BOBROdzZH OdzH " to' dzZDOdz W j tc dFHARjEZ I6 ® Tts § BA tc O IADKIFY di dglzHL D]  (
CofMm' §f stede ) N d dzOdzH " . gllls MOEZ"™ dzDOdzdzOdz C 42" dz Is
sj BB j cOEZCOHO IsWOL'™ EPY ks Ptedz®z 2 dzf) cdzj oy fols = O dz

UgndztsdztsccﬁZ’Bd@fr]Y fqn
1 dd Mmnls' d yOB" d&zh Ok X pdej MLz
1 Oflsj todzj z 85O dAC, 25 cdiatalls)y(© Y tsdzH OdzOH !
40i42 AC HJj2' dz MOdzy " dzH Olslz;
127 syytemkz; w1 4,6 N 2D,AC yigjski]j jd GABEYD &dizO0D " |

W p

3%.
51820 AC Hj2' ' dz MOdzy ' dzH Olskz 3 )
6.1 Elsj dgtmjec,j MOy IsOk d3j teL " &3 -4 Nu d2. AC Isj diBff j e OIsk

4 OYCE e IsC ' hilsjte'r "oy dglsoOH 'Sfjlstgjtd]’ CEteMmjIsC' hisjts
.1
Csqlstddzilst dz yrhyrdnry (AT)
YU ©DOY LOKKT W BOMMOd Y Ndjif' (tij%woSksdjlst
- E®R B QWIs m@dg [ (¢) ;
SECOdtsdzj fIsdCOdzr ¥ YOMdjlslsjte' (Hod , d'Mfm', ¢

uOyLsOIz BOY" &zOk dzi €Ilsjadzjte" : O, 3, 5, 7 QI da

1t vy ouRr [ Juwt

1 ZzdSC  LO" W MdfOllsO®RO&OE"

dphrisr zoOde Mmkfr dzdzr v MOY Ofr CEB' daj f3dd dzchwdd2 ' YL
YOMdjslsjte' dzgd dz Odg" Y sOdzOH T . 1dyj minis" mdr t 1
WteOC ydwmr dzn W IsE d3OdzH ‘dO C dgjtsdz, © dif) twdzr @G0 Ote ' d3e dzh j to " «
Yrhyrdzmdgr'w Ohrlskz Cddzj IsdS Ofmr dzO ¥ pdzj Edz" d3 Y " ter dz
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dhrisk OdzH " dzH O ¢ zdzOIs T 5B dzr Mr dzH O 4" BFO' Qixlz Y
f OtcOd3j Istcdzj to'. @R IHIOMzH B PY j B | RIS OU O &ZH O Mi | kc
gqdzW tcOY " L r dz OdzOdzd L Olstste’ dz § O2 HOXZOdzr § Y lNtee L " dzH'

1CjMmlsj. 4dj Muls' ddv 00Ok stedj tc'

RdzH d C Olstste [ 00" dzOfyr
[O2H" W BOMMOdz v 1 dzj i)’ 1,4 N 0,
dbYEZ"LHT Y BOMMOdz ¥y 1l dzj f 2,2 N o0,
[ OCIsts d@dg D dzr v 1l dzj My' 6,5 N 0,
DU tgDOY L O, % 11,0 N O
g 6,70 N O
vdlstedzj dzgj Is' dz yrhyr dzur y, 7 N 0, 3

1CjfMisjHjde SEt' d2 § Is"tcDOdHO2, BO2 REdh jts°
BE dzh jto' dz' W ISERjdeH' ¢ dzj b2 Syj'fis EHjrdzj HE " dz ooy jizls & ° o
Y"dgH" dz" YIsr YORBSOBOMr L jlsjH", B' QY GCOL jddz BE
sjrdzsdzsedwadzr vy Bj2' BHjdzEH® YOxjl jlsjH'.
[OCIktsL O BEd&" jte' 6, 5% Mdrt Miuils' dj Y OttODOdHO
HOBEZ" dzO0 fpdiz' BY'™MM V' dzh' W 3 ddzOczlz ™ dz@ Y 5 dz@2 dzr 3 OO0
16, 70 Y pdzj Idlstedzjdzgjls' dz yrhyrdzury 7AT hdg"
YOwLOM®RH" dzr O dz CEtGMjlsjH' . ¢z &zDOdz Bodzh jte WL dt
fOfMsjtodzj z OdzH' dzH O s L jlslp Oy j Bdzptz gV ozr vy h Ote

. ¢hrlskz Yybpdgg HBOYMOLIsT t1 HjWej2 ' dgj bk
OfmlsOEhr HOY" ZHOWGH' W bkjrndsdsecdwvd ¥ IO dqiskzd
HJj Yrhyrdurw ) d dzO dzlz YT dZHOdBH " DO . o E
jtod W dzOthdzf\JJngz,,;jzlﬁ;]@Blzdesz@dzfsz\u YOty dgH ' dzr Or dz
szdzdmMls® ¢ BIStoststce OdgdL d3dH jtecH' W EME" d Isj 3 j?2
hdg YOxjll' EOYrlkk' BODO®ZOZDO oIl S dgH' €
r'sE42AC Isj B jtcOlztcOHO Y ltedjozh gzHley Pp@Y HOIE
OY'" dzOdzH " . Loy pgzj €CeEBM) s’ dzé j dz.

2CifMmlsj. odhrlsk CjL " degHj Yrhyr czid 2w AQ)dzOdita S d dzj

s}

LOY ' Is, ST (30l dzg LB (21l dz@ ' ST+LB (311 dzd

6,70 6,70 6,70

6,10 6,25 5,95

5,35 5,70 5,05

4,78 5,02 4,60

4,65 4,78 4,52

N O~ INO

4,58 4,66 4,48

1 te" €'t &z jdz HOY'" d&z YOty rdgH"™ Y' hyr dzH OdgzHr ¢
tel ®pdz' dzgj Y dlsjH', B"d S. ther mopPwmPldkze'sdy jodmltc'
¢ j dzj HL. bulgaricuslsT W s500Otc" ftoslsj sdzdisd ¢ Odt iyl ussj damh ‘dak
Mk MisteOlslsOter dz Y OBSOBOMr L jlkjHu', Od Mswor ir Ef
Yihyrdz Isut' dzz' dz Y jHJdzH s ] H'
3CifMmlsj. 0@ H4R26dze' Yrhy"r zZHOdEH' W 3" ZHORH'™ D' d

nadzoe tc1 - O6 Y v = (6,7
ZOyrisr oy / f
ST 7 0,30
LB 8 0,26
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\ ST+LB \ 6 \ 0,35 |

Uy mndzsdzsedw dzr v Is" £ST+LBO@? 'jlwk Is'dL @3HISE or  y ' My Otc O
Bl d3¢ " dzgH" 6 OtwlsOH" ybdegg "LOY d3gjter oBH' Y OtelsOs ¢
OL OWHT |

3. uw0OylkOkz CjL ' dzH 0B57CHIAE) ®Bdz' W MO O (

3.1. w80OYLOEk C€jL"dHjce' toy ypdzj Isdlstedzj dzjls' dz Y

dbhrlsk OWYlsOdpOilp@PEzO& j 2 jL " dH] Edg o5 Yrhyr dzhr T
yDdaj Isdlstedzjdzils' dz Y"rhyrdzHryYy B'LGj] Ed dBde' W Is" O
Yrhyr dzn Qgl2H @zlz° Y OtcyY "™ dzH '™ dzf O dz Odz' YIsOEZDO &Il &3¢ d
sj &3 J tOlszZtcOH O MOjy IS EHIN dgn jOtg" 3y Il 66 Yw'dekzH * . ¢ dz" dzD (
CiMmlsjdzjtenj SCEeEtMmjls’ dzc j dz.

4ACifMisj. wOYlOkz SCjL ' dHJjG' HO2'" dz Ede gde’ W 6] f
s Il dz ST LB ST+LB
0 4.58 4.66 4.48
3 4.48 4.54 4.38
5 4.42 4.48 4.32
I 4.36 4.42 4.28
5Cifmlsy. wOYb@Rtzjdidghdge Y hyr dzw' y, AT (ybdzj
s Il dz ST, LB, ST+LB gllls yrhyr
AT ., AT (ST+LB), @&/
0 82 88 90 0,81
3 88 94 98 0,88
5 92 98 104 0,94
7 96 102 110 0,99
1 Otcdz" v dg" fpy OdzOtc Oh ' Isr d&zDOdz Is OD OUIH DO OS dstofazj 1§ J
ST+LB ¢BOY'" dzOdzOIs™ dze 0 et e da ‘B Of@YOY O Askerdzj dz to
Md ¢ tokdzjtcm' L, B"dZz fMj difstedzr Y yYOB" d&zH Ok dj dz Y "t
3.2. 10fmMsOofyr &GISttsW dzsteOdzr W Is' teh ' dz' € y OB "' dzj
6CifMmMlsi. wOYlOER#H[OOE) | AB MmOdz (
s Il dz ST LB ST+LB
0 7.2 7.0 7.6
3 7.1 6.9 7.5
5 6.9 6.7 7.3
7 6.7 6.5 7.1
1"t Cls' to' dza jdz BOMISOf Y™ HOYTr dz MOYIOE CjL " dgH J

Y Okls OO M L

dIsdH",

S"tcOYIsr dzf OF dz" W Otelslz" dz 3 b dzj

k" Oy IsT dzF D' dzO
vjodsdzse dw dzr Y

3. 4.

stedlsjed? dzj o

pMjte’ dz Ok Of
5" tc0" HOdz Odz0 OdzH O,
festdd d MOylsOB1L s fde SHjjdy cdgnjy Hzedj

[cOdsd flsdC od v
9C j fls .

[tecOdgsdzj § Isd S Oczr Y

HBD) 3" /S st ddfi egidz tedOY fn) T
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S Il dz ST LB ST+LB

0 16.5 15.5 18.0

3 16.0 14.8 17.6

5 15.2 14.0 17.0

I 14.6 13.2 16.4
4 J deftstcdz" v Is"tcDr HOdz OdzDOdzH ©O, ST+ BB tdI€2jddgCfi)" d3H
Y"ter dzf di3F dizO B O2 dzOdg' Mils Y SO0t BODORZORZOHT . LB (
Y "ter dzf 3 bk"twOyMmrL BSA&OHN, Od ST (d@Btdts) 3" dBNHOy

tsdz YIs' O tdzh O BO2Y Odkzd&5O2 H T .

4.9h st dzD Ocz mtmr@Hoerw Y O s pYftfy’ SLjHdzHE * dis CBARHOOEZC
sOBOY YO M  LH'GE" Is"teDr ir dzOdz Bdj Mnils' dzj dz C

J o[l*s.dzt*s.c:q’Wdzr Y Ipkj$¢jdzHj te
Je'Le' YOE"fIs] to:
-4 Odz s dzj dzdzO Isl tedzj to
- Listeria monocytogenes
- Escherichia coli
-pdzlst dz Isnmils MsOW ddzs¢ ¢ ¢
-Ohrlsyr ybpdzj L jWOETOW' tcOEzY " dzOY

YODdHOBBOmr@@H&b%JE@¢$H¥m dz'v YyOoz'"fMm' LH" 6" bk
ybpdzgj Mils Edg BGHjte" dz W Y OE' )" L H" 62 ¢ jsfig tcrOWAs f B3O dz
Bdtdtsedwd v, nddBdwdzry ypdei WdLdCOdz vy IspkjCJjdH
1.
1

1dd mnks*, ¢€jL Sjdejd Pd¢' Mmnls edz &3 MmMdwylsr ,
f OlsscjdzH' ¢ BISC oW dzstceOdzr W IsOteOdze SEL' BBd&ZO 0O0dO
dzll CIsjfm' Btsdzr f-1)sOBT" &zOH" ( CCP

85 AC, 5 d&ddezlslsr vy Y sdzH O RBFEO@ISZOdg" & j % g H " dzO dzC

-f Ostse jdgH' BIStetsttee OdzdL BHjteH' W 9 jGjlsOlsdoals’ €

N Odkfr BSttsBlsr y dOMIsOdgzHT OL 021Iskz;

Y "ter dz" dgHT Y k" tcOYIsT dzf yIsr OtelslsT eDO ryY{f Odz jIs
Hj dZdOkzteOydwmr .

5. Ujndesdzcedw dzr W B3O CHsTj dg ®Y ' dzOk

1dji Mmnis' dj dzgj ¢ LHjdzEjd Ohrisr &zDOdz flfmr dzH Otc E
fosyjMmis'w CjLjWHjte d& &3 dgH jIsls® IslitcHj BOY' d&zZOkzHuT
Mp2¢Cjf, Bddsedwd ¥ IspkzjCjdznjte Isizr dem ©@ls7 dzgzie i3S

Odz" YIsOdzHT . cteB" " te S jLjWVW Ih" dz ryYykddzOdz vyOk' fIsj toH
h Qe OdzOter Yy OtcOMmis’ tor dzD O dz.
ClsOf 3YIsdB30dz y O 1 Oy " d&zOk h O
zd<' L O [dStesBIsr Y dzOMlis C 1 Jtelsh OdzOdzr v B

Y OB'™ dzH Ok HjWe] 2"

) OMis j o d GjeBdYd Y EVH, B U Bf j OO d

BOY'" dzOEz
dlsOtcls | to (¢ deh' tills' € g dMitdlsdsOdz v
Y sk
4 Oy Ok d¢hrilsyr Efqk’ U B j 6OIskztcOdg
sdMmilsjH]J CeteMmjls’ dzé j dzn j 2, hdC' L Olslst Y OizO effr frfzH Gl
YORIsOBOM" L i sk nh“dz Jw BOWT L HT Btsdzr IsOB T
BSCtesBdtsdzseadwdzr Yy YlSCIlsj dzi BOY'™ dzOdzOH T . 1 Ofilsj tod

BIC ol dZstcOdzr W MOY Oz dzO b€ j ez’ sl &S ' dz
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dlsOtelsj toH ' Ysz Y O2Is0@az0 Il 4zO fids Oy dpdsHO v G@bddzd" IsdD t
SOdzOY JIlsjH". wOYLOE CjL ' dHJ OhMriIsyr o3jdz BOMY O
sj B j tOsktcOdzr MOYIsOk El] BOWT LHT .

HACCP YODdHOILIsOt dz YsdzHOdzze Isplkzj & j dzH JteH' OL C
YOBSOROME 3 YEeE B $IsiMmdH’

Dister Is™ dgH T

1 dd Mmuls® doj dzj 6" LHJjdzgjdz OhrIsr dzoOdz Ml fafy)id dsQizH

DL “todzjdzH', BdHO 85AC Isj B j Li@IRQAECOHsSQ df 5 tedddsdz)tc Of @
Hj2 'dz Ohrlskz YUt ' L' dzZjH' arScushear o RIjldu Ohy istiz]
Ohr sz 3" dzHOMHT O dz Y Odsls OBOM’ L ibjHDO(NQ&QA] dz.
sjrdesdzsedWwdzr vy Is"twDr HOdz Isd' dsH' Y pdzj BIStetsBlisr Y
YOmdjlslsjte' X O0' dzOdz ST+ L Bls sty flzais'S iz dzs s tiztc @ (z@®® H @z’
sSJ WG te' dgH Yrhyrdazvry BJtejH" . ST+LB MmMddBdtslsd ¢
sjrndetsdzsedwdzr vy Is"tcDr HOdz i3Il &3¢ * dz

CrrJRruvuort vw) wfw
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VPJ1CuRL R 11 OY[LR[ SIR[1UH vrd{lfruvl {tr
]

S O -1
tted{rds

[ OcdMmistePazls: ODrdIlse j,C 3" L
Gte. -PWw v,
1 Okydzr 2 tcksbtsdzd s j @mmtsy
dBYOfBOtcsa O ¢2dzztc r

dbr1{duvdARC
I Mol j q’fn JHIlesfr]W Cdzd j dzls S OW B Hstdcodsi jteldson et
dZsw dz' detsflsd sdz2l Ztej dzlsdzr 7 ftejdqdizh jMlse OodOC:
fSHABHT § qte” dzj dzdé EZHtso dzj lso tstey dfdisfidsodj, to yoHS] ot
BOteC jIsddzd oL OdBssisdetsh jdzgd2. [MsBtsi o dedCrBoopdry L
Experiencg ) Wstktdizd ese Odzd d aotsmMfdwilsdw COyd mso © &

odzdqwes hdj dO EkZHtodzjlso sty dadatsfls Qo dOf OMMOYy dctse ,

sfrls0O ) 0o d Oy( ts dzdzts 2 tslstc Ofmdzd . I Btsmdzts o Odats
EHsoHAgUsdrdzts s 8 o EfmMdzseadwrn o' MsCts?2 CodeS kztoj dzyd d
sdzg yioer | fhdztb p s MC Ow EHiso dzj Ise stey dzdets yls zte

OodOfjtcjocLSd, COyYjMmlset ©BfM&EXSet@dd™y, ¢ 6dg ki
I Efdsedw i ¢ dseBGdEl OUdaDdh ¥ §GHOydd ! S sdats dsd ¢
bz SOLOCkjtodLijlsfMw o' M2 CodSbktejdydj?,
pSLEBOMSOs M j2 tsdr v dzj BOjtedOd dzr 7 WOSCkttts .
HgWW jtejdzydOydd flsOdese dlsmw ©lsd,) dal¥iSeand to bz @ iz
feslstjBdlsjdj?2 d SBjMfjyudeOshow Ehmss2ydeos] ©OL o
dutsotcj d3j dzdz" | f OMMOydter ftojHI Wodzws s fftser h j dade
d fsdBshlsd q;mgschq s d € COyjfmkeak B

1 Btsyd ts dzO dz! dztsd3lz Bﬁ]q’tec[Wlsc[B 9LOddBsHj2Mlsadw fi
dzj sB R tsH J Btsfyls s dzj CMdese s OdzZOdzdL O W OC btstese,
tcOLtcOBtSIsCd 1 WWjiCIlsdoe f: B ~nOded L Bseo k§ tcOo dzj dad W

]l EmMasazrfssOdazdL Oydd d ydWtktses?2 IstcOdhW stedzOydd
tsls to © iy dz nOtcOCIsjtcdL 2] Isfw 9" MsC 52 CsdeC 2tcj dzyd J ;
BOLtsoatséGts ftesHEzCI5O0. J H O dzdzts 2 fMted HJ Cdzs yjor oz
Cdzd § dzlsmC Ow EHto dap B sicy dzdzsMmBvw ftsojHjdeyd MCdyJ
EmMss?2 ydeotsmis! OoadOSshif Oded?2 dzO tor dz€ | .
utso toj d3j dzdz" | ftslstcj BdlIsj dzd ftej HI Wodzws Is ftsor
sz Jo Odedwv, EHtBMmlsolk ydWttser a COdzOdzses oL O( ¢
M {Isdasdzp etk C dzd j dzlsmMC dd3 s Istsds ftedtsBtcjlsOjls Mmists
sdzd § dzlsm ¢ OW EHso dzj Iso stej dzdets s slstcOy O0j s Mmlsyj
ftesHEC KO tYyYdHOdJYdR fslstejBdlsjdv. 16 A. s tslsdzj te
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Abstract

Against the backdrop of global #susiasm for Chinese learning, TikTok has become a major
platform for international Chinese education. This paper explores the narrative strategies of TikTok
Chinese teaching accounts and their cmsdgiral reception, based on the framework in Narrative
Strategies and Cros3ultural Reception of TikTok Chinese Teaching Accounts. It analyzes scenario
based, colloquial, culturally embedded, and interactive narrative methods, as well as their receptio
effects and constraints. Flexible narrative styles &ffely improve learning engagement, but cultural
differences and onsizefits-all content still limit acceptance. This study proposes targeted
optimizations to enhance cressltural communication of Chinese teaching short videos.

1. Introduction

The riseof shortvideo platforms has reshaped international Chinese education[ ]. With its global
user base and algorithmic advantages, TikTok has nurtured many influential Chinese teachin
accounts that deliver fragmented, visual, and scet@sed language leang[ ]. Unlike formal
teaching, these accounts rely on vivid narratives to attract multicultural audiences, yet reception varie
greatly due to cultural and linguistic differences.As an important carrier of -cudtssal
communication, TikTok Chinese a@ehing content not only undertakes the function of language
instruction but also participates in the international dissemination of Chinese culture[ ]. However, in
the transnational communication process, differences in cultural background, value ongentatlia
usage habits and learning expectations often lead to inconsistent understanding and uneven accepta
of the same content. Many excellent teaching designs are difficult to achieve ideal communicatior
effects due to inadequate narrative expressiansufficient cultural adaptation, which directly affects
the quality and scope of international Chinese promotion on new media platforms| ]. Therefore, it is of
practical significance to systematically sort out narrative strategies and clarify thet@itnation of
crosscultural reception.

Among existing studies, Narrative Strategies and C@adtural Reception of TikTok Chinese
Teaching Accounts provides a systematic framework for classifying narrative patterns and analyzin
crosscultural receptin. This paper takes this work as its core theoretical foundation, investigates the
practical application of narrative strategies on TikTok, and discusses their effects and constraints
aiming to support better content design for global Chinese promotion.

2. Literature Review

In recent years, with the rapid development of shimk¢o platforms and the global spread of
Chinese language education, research on online Chinese teaching, digital narrative, esudteraks
communication has gradually expand8dholars have paid increasing attention to language teaching
practices on social media, especially the communication logic, content characteristics, and audienc
acceptance of TikTok Chinese learning accounts. Existing studies have discussed the advantages
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shortvideo teaching in terms of fragmented learning, situational presentation, and visual expression
pointing out that informal online language learning has a significant impact on stimulating learning
motivation and lowering learning thresholds] ].

With the deepening of digital education research, scholars have further explored the presentatio
rules and communication mechanisms of educational short videos, emphasizing that conter
presentation, emotional resonance and interactive design jointiynileeethe communication effect[

]. At the same time, in the field of cresaltural communication, a large number of studies have
focused on cultural differences, audience psychology and media adaptation, pointing out that cros:
cultural content transmissn must fully consider the cognitive habits and acceptance preferences of
target groups| ]. In addition, some studies have specifically examined the development of internatione
Chinese education under the new media environment, discussing the innovdaganhing models,

the construction of communication paths and the challenges ofarttgsal promotion, providing a
multi-dimensional research perspective for understanding TikTok Chinese teaching practices[ ]. Thes
studies have laid a solid theoretidaundation for analyzing narrative strategies and coodfsiral
reception.

Narrative Strategies and CreSsiltural Reception of TikTok Chinese Teaching Accounts
focuses on the practical performance of TikTok Chinese teaching accounts, summarizegidaur ty
narrative models including situational, colloquial, cultural embedded and interactive types, constructs
threedimensional crossultural reception analysis framework, and systematically summarizes
obstacles such as cultural discount and audiensgtiggung mismatch. Compared with general
research, this literature closely integrates narrative design with-autissal reception and targets
Ti kTokdés platform characteristics, thus provi

3. Narrative Strategies and CreGslltural Reception

TikTok Chinese teaching accounts have formed mature narrative practices that strongly
influence crosgultural reception[ ]. Scenarioased narrative is widely used, embedding vocabulary
and dialogues intoally scenes such as dining, shopping, and socializing[ ]. As noted in Narrative
Strategies and Cros3ultural Reception of TikTok Chinese Teaching Accounts, situational
presentation lowers the learning threshold and helps learners connect language tlonreal wsage.

Short videos within 1530 seconds, combined with clear body language and subtitles, strengthen
crosscultural understanding.

Colloquial and personalized narration enhances content affinity[ ]. Creators avoid academic
jargon and use simplehythmic daily language, often with distinctive teacher personas. According to
Narrative Strategies and CreGsliltural Reception of TikTok Chinese Teaching Accounts, this style
reduces formality and appeals to young global learners. Supported by poputaanaugisual effects,
such narratives align well with TikTokoés comm

Cultural embedding further improves attractiveness. Hjghlity accounts integrate Chinese
cultural symbols such as festivals, food, and customs into language teachNlagfdtive Strategies
and CrossCultural Reception of TikTok Chinese Teaching Accounts confirms that cultural narration
satisfies | earner s 6 -termerigagsnient by canbiding $abhguagenagduibiteom s
and cultural perception.

Interactive narration promotes tweay communication. Using comments, duets, and challenges,
creators encourage audience participation and respond to feedback, turniwwgyoteaching into
interactive learning[ ]. Narrative Strategies and Gi©sKural Reception of TikTok Chinese Teaching
Accounts points out that interaction builds learning communities and eases cultural alienation.
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Nevertheless, crossultural barriers remain. Cultural discount causes misunderstanding of
culturally loaded expressions. figrences in rhythm, humor, and body language also reduce
communication efficiency. Many accounts use
resulting in poor adaptation. These challenges are systematically analyzed in Narrative Stiategies
CrossCultural Reception of TikTok Chinese Teaching Accounts, which classifies obstacles into
cognitive, emotional, and behavioral aspects.To improve reception, narratives should be optimizes
based on the literature. Hierarchical design can classiffeat by language proficiency. Moderate
cultural localization, using local analogies, helps reduce cultural discountdbata adjustment of
narrative rhythm and interaction can also support more preciseauribssal communication.

4. Conclusion

TikTok Chinese teaching accounts have developed a complete system of situational, colloquia
cultural, and interactive narratives, which effectively promote global Chinese learning. Supported by
Narrative Strategies and CreSsiltural Reception of TikTok Chase Teaching Accounts, this paper
reviews narrative applications and crasstural reception, identifying both strengths and limitations.
Although current narratives improve interest and participation, cultural discount, expressive
differences, and insuéfient hierarchical design still restrict effectiveness.

In the future, creators should enhance cmsgtiral adaptability, balance language teaching and
cultural communication, and respond to diverse global needs. With optimized narratives, TikTok car
better serve as an important channel for the worldwide popularization of Chinese language and culture
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Abstract
Systemic banks serve as core pillars of financial stability and industrial financing in emerging
mar ket economi es. This paper examines the ro

driving national economic development, with a focus on resesgctr support, neresource
diversification, digital financial inclusion, and stdéel infrastructure investment. Using 202025
financial data denominated in Kazakhstani Tenge (KZT), the study analyzes Halyk Bank, Kaspi Bank
and Development Bank of dakhstan as representative systemic lenders. Findings indicate that
systemic banks have allocated over 39.4 trillion KZT to the real economy, strengthened monetan
sovereignty via locaturrency lending, and accelerated digital transformation. Howe\gd, ihierest
rate pressure, oweliance on hydrocarbon revenues, and external exchange rate volatility pose
structural challenges. The paper concludes with policy recommendations to enhanternong
sustainable development through balanced credit aibkcand strengthened regulatory oversight.

1. Introduction

Kazakhstan, as the largest economy in Central Asia, relies on its banking sector to channe
capital toward energy exports, industrial modernization, and social welfare programs[ ]. Systemically
important banks (SIBs) are designated by the National Bank of Kazakhstan due to their asset siz
market interconnectivity, and impact on financial stability[ ]. These institutions hold approximately
70% of total banking assets, which reached 67 trillion KZT September 2025. Unlike smaller
commercial banks, systemic lenders execute state priorities, including housing programs, SME
financing, and crosborder trade settlement[ ]. Against the backdrop of global commodity price
fluctuations and external sanai®) Kazakhstan has accelerateedd#arization and promoted tenge
denominated lending. This case study evaluates how systemic banks balance commercial profitabilit
with national development goals, assesses their financial contribution in tenge, arfiesdent
constraints to inclusive growth[ ].

2. Overview of Kazakhstands Systemic Bankin

Existing economic literature widely confirms that systemically important banks play a dual role
in both maintaining financial stability and promoting letlegm economic growth, especially in
resourcerich emerging economies[ ]. Many scholars have emphasized that largeekttdd and
systemic banks are often the main channel for governments to implement industrial policies, guide
capital flow to strategic semts, and reduce external financial vulnerability[ ]. Studies on-postet
economies further point out that banking systems in Central Asian countries are highly concentratec
and systemic banks not only dominate the market in terms of assets and loalse blirectly affect
currency stability, fiscal sustainability, and social welfare[ ]. In the context of Kazakhstan, previous
research has highlighted the close connection between the banking sector and the energy industry,
we l | as t he nonhoouseeffantsnie debl@rezatian @nd digital financial development] ].
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However, relatively few studies integrate -tgpdate tengelenominated financial data to
comprehensively analyze the actual contribution of systemic banks to national econonoprdewnel
and the risks they jointly create. In Kazakhstan, the National Bank classifies Halyk Bank, Kaspi Bank,
Otbasy Bank, and the Development Bank of Kazakhstan as domestic systemically important bank:
which together manage assets of approximately #ionriKZT and account for more than 90% of
retail digital transactions. Total banking sector assets stood at 67 trillion KZT in September 2025, witf
outstanding loans to the real economy reaching 39.4 trillion KZT, of which 36.0 trillion KZT was
disbursedn local currency, representing 91.3% of total credit. Net profit of the sector exceeded 2.1
trillion KZT, supported by interest income and digital service fees, while the policy rate remained at
18% in 2025 to stabilize inflation and the tenge exchanige resulting in average corporate lending
rates of 22.3%[ ]. Among these systemic institutions, Halyk Bank and Otbasy Bank maintain state
linked shareholding structures under the Sanritakyna and Baiterek national holdings, while the
Development Bank oKazakhstan operates as a dedicated policy bank providingtéomg lowrate
financing for strategic projects, and Otbasy Bank has disbursed more than 3.5 trillion KZT in
mortgagerelated lending under social housing programs since 2024.

3. Role of SystengiBanks in Economic Development and Associated Challenges

Systemic banks in Kazakhstan function as tt
and mining industries, which contribute aroun
eonomic diversification agenda by increasing lending to-mesource sectors including agriculture,
logistics, and processing industries, with total corporate lending exceeding 21.8 trillion KZT in 2025
and 4.2 trillion KZT directed to neoommodity enterpses, and the Development Bank of Kazakhstan
alone allocating over 8 trillion KZT to priority national projects such as transportation corridors and
renewable energy facilities to enhance export capacity and reducelepardence on hydrocarbon
exports. Meanwhile, Kaspi Bank and Halyk Bank have driven nationwide digital financial inclusion][ ],
with nontcash transactions reaching 186.359 trillion KZT in 2025 and mobile banking penetration
exceeding 90%, as Kaspi Pay controls roughly 80% of the online npeyileent market, expanding
formal financial access to rural populations and small businesses, reducing transaction costs ar
strengthening the statebds fiscal capaci ty-. T
dollarization, with localcurrercy loans accounting for over 91% of total lending compared to 75% a
decade earlier, strengthening monetary policy transmission and shielding the economy from extern:
exchange rate shocks, while largmale tenge liquidity provision stabilizes domesticitehpnarkets
and supports the National Bankdbs reserve mal
devel opment, Otbasy Bankés subsidized moritgag
and middleincome households, and systemic banksarice healthcare, education, and public
infrastructure projects totaling more than 5.2 trillion KZT annually, directly contributing to human
capital development. Despite these positive contributions, the sector faces significant challenges, ¢
high interesrates aimed at curbing inflation have increased-debticing burdens for households and
enterprises[ ]. The neperforming loan ratio remained at a moderate level of around 3.5% in 2025,
though pressure may rise if economic conditions deteriorateciabpen construction and consumer
credit segments. Furthermore, lending remains structurally skewed toward the oil and gas sectol
despite diversification efforts, meaning prolonged commodity price downturns could trigger asset
quality deterioration anthreaten financial stability, while external volatility and currency risks persist
due to external debt and import dependence, with foreigrency loans of 3.4 trillion KZT creating
balancesheet risks during tenge depreciation.

4. Conclusion and Policynplications
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Systemic banks in Kazakhstan are indispensable drivers of economic growth, financial stability,
and social development. Their 39.4 trillion KZT credit allocation to the real economy, digital
innovation, and commitment to -d@mllarization havestrengthened national economic sovereignty.
Stateaffiliated SIBs effectively implement industrial and housing policies, while private digital leaders
enhance inclusion. To sustain development, authorities should gradually lower real lending rates t
easedebt burden and stimulate corporate borrowing, incentivize SIBs to increastetongenge
funding for nonresource SMEs and green projects, strengthen macroprudential regulation to limit
concentration risks in commodity sectors, and expand -trasker fnancial cooperation to diversify
funding sources and enhance regional trade settlement in local currencies. With balanced polic
support, systemic banks wil/ continue to und:
and highincome economy
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