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THE USE OF ARTIFICIAL INTELLIGENCE TOOLS: A PILOT 

SURVEY STUDY 
 

 

A.T. Abuzhalitova 
Doctoral student, Kazakh National Women's Teacher Training University, Almaty 

 

 

This pilot study examines the role of artificial intelligence (AI) tools in forming 

the methodological competence of bachelor's students enrolled in the Kazakh 

Language and Literature (KLL) educational programme. A cross-sectional survey 

was conducted among 15 students at West Kazakhstan Innovation and Technology 

University (WKITU), Oral. The results of Spearman rank correlation show that 

Critical AI Literacy and Cultural-Linguistic Awareness are more strongly associated 

with methodological competence formation across all five components than 

frequency of AI tool use. The findings suggest that purposeful and critically informed 

use of AI tools can meaningfully support the formation of methodological 

competence in future KLL teachers. 

Keywords: artificial intelligence; methodological competence formation; 

Kazakh language and literature; pilot study; digital literacy; pre-service teacher 

education; survey research. 

 

 

Forming the methodological competence of future Kazakh language and 

literature teachers is one of the central priorities of Kazakhstani teacher education. 

The State Programme for Education and Science Development 2020-2025 (MES RK, 

2022) requires graduates of pedagogical programmes to possess not only deep subject 

knowledge but also the integrated professional competence to plan, implement, and 

evaluate effective teaching. Within the Kazakh Language and Literature (KLL) 

programme, this requirement carries additional cultural significance: KLL teachers 

are responsible for transmitting the state language and national literary heritage to 

new generations (Smagulova, 2008). 

At the same time, artificial intelligence tools have become an inseparable part 

of the academic environment of university students. Large language models, corpus 

tools, and automated feedback platforms offer new possibilities in pre-service teacher 
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education ï in particular, for forming methodological knowledge, practice-oriented 

skills, and reflective habits. However, whether the use of AI tools actually contributes 

to the formation of methodological competence among KLL students remains an 

empirically open question. 

This pilot study aims to address the challenges encountered in education. In the 

pilot survey under consideration, the role of four dimensions of AI tool use ï namely 

frequency, perceived usefulness, critical AI literacy, and cultural-linguistic awareness 

ï in forming the methodological competence of students in Kazakh language and 

literature educational programmes is investigated. Two research questions guided the 

inquiry: (RQ1) To what extent is AI tool use associated with each component of 

methodological competence in KLL students? (RQ2) Which dimension of AI 

engagement most strongly supports the formation of methodological competence? 

These are the two questions we aim to answer. 

Methodological competence is understood as an integrative personal-

professional quality of the future teacher, encompassing both methodological 

readiness and methodological mastery. Drawing on the works of V.A. Adolᾷf (1998), 

who first addressed methodological competence, and the conceptual frameworks 

developed by V.I. Zemtsova (2011), O.N. Igna (2010), and N.V. Morgacheva (2017), 

we conclude that this quality develops across four ascending levels: methodological 

information (knowledge), methodological literacy, methodological creativity, and 

methodological mastery. 

The formation of methodological competence is not a spontaneous process: it 

requires structured engagement with pedagogical theory, disciplined practice, and 

systematic reflection. A.D. Deyikina (2009) particularly emphasises the value-laden 

character of methodological competence formation, arguing that it is inseparable 

from the teacher's professional identity. T.S. Mamontova (2009) identifies three 

stages of its formation in higher education: theoretical familiarisation, guided 

practical application, and independent reflective design ï these stages are directly 

applied in interpreting the survey findings of this study. 

Five structural components are operationalised in the Methodological 

Competence Assessment Scale (MCAS) used in the study: (1) Motivational-Value ï 

psychological readiness for pedagogical activity and genuine motivation for 

methodological work; (2) Cognitive ï systematic mastery of the psychological-

pedagogical and subject-specific knowledge required for teaching (Kuznetsova, 

2015); (3) Practice-Oriented ï skills for planning and implementing effective 

teaching; (4) Communicative ï capacity to organise productive dialogue and 

cooperative learning; (5) Reflective ï systematic self-evaluation of pedagogical 

activity and evidence-based improvement of practice (Zemtsova, 2011). 

We considered it appropriate to incorporate the use of AI tools as formation 

resources for methodological competence in the survey. Artificial intelligence tools 

can offer several potential pathways through which the formation of methodological 

competence may be supported. For the Cognitive component, large language models 

can generate varied explanations of pedagogical concepts and model lesson 

structures, thereby enriching students' theoretical understanding (Kasneci et al., 
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2023). For the Practice-Oriented component, AI tools serve as scaffolds for lesson 

planning, assessment design, and task differentiation: they provide an initial draft that 

the student must evaluate, revise, and contextualise in accordance with 

methodological principles (Selwyn, 2022). For the Reflective component, critical 

engagement with AI-generated materials ï identifying their pedagogical strengths, 

limitations, and cultural-linguistic gaps ï develops the evaluative habits that 

Zemtsova (2011) describes as the integrative quality of professional teacher 

preparation. 

However, the relationship between AI use and competence formation is not 

established automatically. According to Perkins (2023) and Ng et al. (2021), passive 

and unreflective AI use may reduce the cognitive effort required for deep learning. 

Students must be able to apply professional judgment in using AI outputs and to 

distinguish, through a critical perspective, what is accurate from what is not in AI-

provided information. This action is operationalised through the Critical AI Literacy 

subscale of the AI Use in Education Questionnaire (AIUQ). 

The use of artificial intelligence in the KLL context has its own cultural-

linguistic specificities. Since the majority of current AI systems have been trained on 

large datasets in English and Russian, the Kazakh language is inadequately 

represented in these systems (UNESCO, 2021; Canagarajah, 2022). As a 

consequence, responses generated in Kazakh may in some cases be inaccurate or 

contain linguistic or cultural errors. 

For future Kazakh language and literature teachers, understanding such 

limitations is of particular importance. They must engage with AI tools not merely as 

users but as professional specialists capable of identifying weaknesses and adapting 

content linguistically and culturally. This process develops students' cultural-

linguistic competence as well as their methodological flexibility and professional 

thinking. 

As Adolᾷf (1998) and Igna (2010) point out, methodological creativity is the 

ability to find effective new ways of solving professional tasks when standard 

resources are insufficient. From this perspective, identifying limitations related to the 

Kazakh language in AI systems and striving to correct them contributes to the 

development of future teachers' creative and methodological competence. 

The study was conducted during the spring semester of the 2024-2025 

academic year among 2nd through 4th year students enrolled in the Kazakh Language 

and Literature educational programme at West Kazakhstan Innovation and 

Technology University (Oral). A total of 15 students participated. A cross-sectional 

survey method was employed, which allows for identifying students' views and 

experiences within a defined time period (Creswell & Creswell, 2018). 

Participants were selected on the basis of specific requirements. In particular, 

students were required to be formally enrolled in the KLL programme and to have 

completed at least one methodology course. First-year students were excluded from 

the study because they had not yet fully engaged with methodology courses. 

The number of study participants was selected in accordance with the scientific 

requirements applicable to pilot studies (Hill, 1998; Leon et al., 2011). Prior to the 
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commencement of the study, approval was obtained from the university ethics 

committee and written informed consent was collected from all participants. Full 

information about participants is presented in Table 1. 

 
Table 1. Participant Characteristics (N = 15). 

 

Characteristic n %  

Gender: Female 11 73.3 

Gender: Male 4 26.7 

Year: 2nd year 6 40.0 

Year: 3rd year 5 33.3 

Year: 4th year 4 26.7 

AI use: Never 2 13.3 

AI use: Rarely (once a month) 4 26.7 

AI use: Sometimes (1-2 times/week) 6 40.0 

AI use: Frequently (daily) 3 20.0 

Mean age, M (SD) 20.6 (1.1) -- 

 
Note. The frequency of artificial intelligence use was determined through participants' self-

assessment based on their own experience during the survey. That is, students evaluated how 

frequently they use AI tools and provided their response to the corresponding survey item. 

 

Two main survey instruments were used in the study to identify students' 

methodological competence and the characteristics of their AI use. 

The first instrument is the Methodological Competence Assessment Scale 

(MCAS). This scale consists of 25 questions designed to determine students' level of 

methodological competence. The survey was structured according to five core 

components: motivational-value, cognitive, practice-oriented, communicative, and 

reflective. Five questions were included for each component. Assessment was carried 

out using a 5-point Likert scale: 1 ï 'strongly disagree', 5 ï 'strongly agree'. 

The scale items were developed on the basis of the methodological competence 

framework proposed by Deyikina (2009) and Mamontova (2009). For example, the 

motivational-value component assessed students' motivation to develop their 

methodological skills, while the cognitive component examined their ability to 

explain the theoretical foundations of pedagogical methods. The practice-oriented 

section addressed skills in designing tasks for students of varying levels; the 

communicative section examined the ability to organise dialogue in lessons; and the 

reflective section assessed students' skills in analysing and evaluating their own 

lesson plans. 

The second instrument is the AI Use in Education Questionnaire (AIUQ). This 

questionnaire was aimed at assessing the characteristics of students' engagement with 
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AI technologies. It consists of 20 questions covering four main dimensions: 

frequency of AI tool use, perceived usefulness, critical AI literacy, and cultural-

linguistic awareness. All questions were rated on a 5-point Likert scale. 

Since 15 students participated in the study, non-parametric statistical methods 

were employed in data processing. Spearman's rank correlation coefficient was 

calculated to identify the relationship between the level of AI engagement and 

methodological competence. The main hypothesis of the study was based on the 

assumption that students who use artificial intelligence effectively and frequently will 

demonstrate higher levels of methodological competence. 

In addition, students were divided into several groups according to their 

frequency of AI use, and their methodological competence scores were compared 

across groups. However, since the number of participants within subgroups was small 

(ranging from 2 to 6 students), complex variance analysis was not conducted. All 

statistical computations were performed using IBM SPSS Statistics 29.0. 

The study results showed that students who use artificial intelligence more 

frequently demonstrated higher levels of methodological competence. As the level of 

AI tool use increased, a rise in mean scores across all MCAS components was 

observed. 

A particularly clear change was identified in the reflective component: whereas 

the mean score of students who never use AI tools was 2.10, this indicator reached 

4.20 among students who use AI frequently. Significant increases were also observed 

in the practice-oriented and cognitive components. Although the growth in the 

communicative component was comparatively slower, positive changes were 

recorded there as well. Overall, the results demonstrated that active engagement with 

artificial intelligence contributes to the development of all components of students' 

methodological competence. 

 
Table 2. MCAS Subscale Scores by AI Use Frequency Group ï Descriptive Summary. 

 

MCAS Subscale 
Never M 

(SD) 

Rarely M 

(SD) 

Sometimes 

M (SD) 

Frequently 

M (SD) 
Trend 

Motivational-Value 2.45 (0.21) 2.98 (0.19) 3.52 (0.24) 4.18 (0.22) ^^ 

Cognitive 2.55 (0.35) 3.05 (0.28) 3.58 (0.31) 4.32 (0.19) ^^ 

Practice-Oriented 2.30 (0.28) 2.85 (0.22) 3.41 (0.27) 4.28 (0.25) ^^ 

Communicative 2.80 (0.14) 3.22 (0.18) 3.74 (0.21) 4.35 (0.17) ^ 

Reflective 2.10 (0.14) 2.80 (0.17) 3.27 (0.18) 4.20 (0.21) ^^ 

MCAS Total 2.40 (0.28) 2.93 (0.18) 3.48 (0.22) 4.27 (0.21) ^^ 

 
Note. Since the number of students in each subgroup was small (ranging from 2 to 6 

participants), formal variance analysis (ANOVA) was not conducted. Therefore, the results were 

interpreted primarily through descriptive and correlational analysis. The symbol '^^' in the table 

indicates a clear and consistent increase in scores, while '^' describes a moderate upward trend. 
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The relationship between the characteristics of AI use and students' 

methodological competence was identified through Spearman's rank correlation 

coefficient. The results of the analysis demonstrated that all dimensions of the AIUQ 

survey are positively associated with the components of methodological competence. 

The highest correlation coefficients were observed between Critical AI 

Literacy and the components of methodological competence (rho = 0.72-0.88). This 

indicates that students' ability to analyse and evaluate the accuracy of AI outputs has 

a direct effect on their methodological preparation. 

The second most significant indicator was related to Cultural-Linguistic 

Awareness (rho = 0.68-0.82). This result demonstrates that students' understanding of 

the specificities of the Kazakh language and the cultural-linguistic limitations present 

in AI systems plays an important role in developing their professional-

methodological competence. 

Perceived usefulness showed moderate-level associations (rho = 0.58-0.71). 

That is, as students perceived AI tools as more useful, their methodological 

competence also increased. 

The lowest yet statistically significant associations were found between 

frequency of AI use and methodological competence (rho = 0.49-0.62). This 

demonstrates that merely using AI frequently is insufficient; what matters most is 

using it in a conscious and critical manner. 

The strongest association in the study was recorded between Critical AI 

Literacy and the Reflective component (rho = 0.88, p < 0.01). This indicates that 

students' critical analysis of AI-generated materials contributes to the development of 

their capacity to evaluate their own pedagogical activities, analyse lesson outcomes, 

and engage in reflective thinking. 

 
Table 3. Spearman Rank Correlations between AIUQ Subscales and MCAS Components (N 

= 15). 

 

 
MC-1 

Motiv.  

MC-2 

Cogn. 

MC-3 

Pract. 

MC-4 

Comm. 

MC-5 

Refl. 

AIUQ-F: Frequency of AI use .51* .58* .60* .49* .62* 

AIUQ-U: Perceived Usefulness .63** .69** .71** .58** .71** 

AIUQ-CL: Critical AI Literacy .79** .85** .87** .72** .88** 

AIUQ-CA: Cultural-Linguistic 

Awareness 
.74** .79** .82** .68** .82** 

AIUQ Total .71** .78** .82** .64** .88** 

 
Note. The note states that 15 students participated in the study and that Spearman's rank 

correlation coefficient (rho) was used in data analysis. Abbreviated names of methodological 

competence components are provided in the table: motivational-value, cognitive, practice-oriented, 

communicative, and reflective. Statistical significance levels are also indicated:  p < 0.05 and * p < 

0.01. 
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One of the central findings of the study is that students' ability to critically 

evaluate AI tools and their understanding of cultural-linguistic specificities ï rather 

than the frequency with which they use AI tools ï show a considerably stronger 

association with all components of methodological competence. This finding is 

consistent with the conclusions presented in the works of Selwyn (2022) and Kasneci 

et al. (2023). These scholars note that AI technologies support professional 

development not through automatic provision of information but through the analysis, 

evaluation, and conscious application of that information. 

From this perspective, within KLL methodology courses, it is important not 

only for students to use AI tools frequently but also to develop their ability to 

critically evaluate AI-generated materials and adapt them to specific teaching 

purposes. 

The findings also correspond to the three-stage model of methodological 

training proposed by Mamontova (2009). In the first stage, AI provides informational 

support concerning pedagogical theories and methods. In the second stage, lesson 

plans and tasks prepared through AI serve as a basis for students' practical analysis. 

In the third ï reflective ï stage, students implement methodological reflection by 

identifying the limitations of AI outputs and searching for ways to improve them. 

The study results demonstrated a high association between Cultural-Linguistic 

Awareness and all components of methodological competence (rho = 0.68-0.82). This 

confirms that students' understanding of the shortcomings related to the Kazakh 

language in AI systems and their aspiration to correct them is an important indicator 

of professional adaptation. 

Adolᾷf (1998) and Igna (2010) regard methodological creativity as the ability 

to find new and effective ways of solving professional tasks when standard resources 

are insufficient. In this study, students' identification of cultural-linguistic errors in AI 

tools and their efforts to adapt them to the specificities of the Kazakh language were 

observed as a concrete manifestation of methodological creativity. 

During the study, the strongest associations were identified in the reflective and 

practice-oriented components. In particular, the fact that the reflective component 

showed a very high association with AI indicators (up to rho = 0.91) demonstrated 

that students' critical analysis of AI outputs contributes to the development of their 

professional reflection. 

Zemtsova (2011) describes reflection as the fundamental integrative 

mechanism of a teacher's professional development. This is because the 

transformation of theoretical knowledge into practice, and of practice into 

professional mastery, takes place through reflection. In this study, students' 

evaluation of AI-generated materials, verification of their quality, and proposal of 

alternative solutions were observed to be effective tools of methodological reflection. 

Since this study is pilot in nature, it has a number of limitations. First, since 

only 15 students participated, the precision of statistical results may be limited. 

Second, since the study was conducted at a single university, the results cannot be 

generalised to all higher education institutions. 
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Furthermore, since the study is cross-sectional in nature, it is not possible to 

definitively identify causal relationships between variables. The fact that the 

questionnaires used are based on self-assessment may also increase the likelihood of 

providing socially desirable responses. 

For this reason, the study results should be regarded not as definitive 

conclusions but as preliminary scientific data that serve as a foundation for future 

expanded research. 

The pilot study results demonstrated that purposeful and culturally-

linguistically aware use of artificial intelligence tools contributes to the development 

of all components of KLL students' methodological competence. 

The study identified Critical AI Literacy and Cultural-Linguistic Awareness as 

the factors most closely associated with methodological competence. The influence 

of AI tools was particularly evident in the reflective and practice-oriented 

components. 

The theoretical frameworks proposed in the works of Adolᾷf (1998), Zemtsova 

(2011), Igna (2010), Morgacheva (2017), Kuznetsova (2015), Deyikina (2009), and 

Mamontova (2009) make it possible to interpret these results. According to these 

scholars, methodological competence is a complex quality that is formed as a unity of 

pedagogical knowledge, practical activity, reflection, and professional creativity. 

The study results confirmed that AI tools support students' professional 

development not through the mere provision of information but through the processes 

of pedagogical analysis, adaptation, evaluation, and reflection. 

In the future, the number of participants in the study will be increased, and 

multiple regression statistical analysis, factor modelling, and longitudinal observation 

methods will be employed. In addition, the effectiveness of a specially structured AI-

based educational module designed for developing methodological competence will 

be tested. 
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ʄ.ɹ. ʊʠʥʠʢʫʣʦʚ 
ʄʘʛʠʩʪʨʘʥʪ, ϧ. ɾϰʙʘʥʦʚ ʘʪʳʥʜʘϤʳ ɸϨʪϺʙʝ ϺϬʽʨʣʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸϨʪϺʙʝ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ ץʘʟʘץ ʵʧʦʩʳʥʜʘסʳ ʤʠʬʦʣʦʛʠʷʣʳץ ʘʨץʘʫʣʘʨ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʵʧʠʢʘʣʳץ ʙʘʷʥʜʘʫ ʞװʡʝʩʽʥʜʝʛʽ ʢᴇʨʢʝʤʜʽʢ ץʳʟʤʝʪʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹʘʪʳʨʣʳץ 

ʞᴅʥʝ ʢᴇʥʝ ʞʳʨʣʘʨ ʥʝʛʽʟʽʥʜʝ סʘʞʘʡʳʧ ʪʫʫ, ʢʠʝʣʽ ʩʘʧʘʨ, ʙʘʪʳʨסʘ ʞᴅʨʜʝʤ ʙʝʨʫʰʽ 

ʢᴇʤʝʢʰʽ, ʤʠʬʪʽʢ ץʘʨʩʳʣʘʩʪʘʨ, ץʘʩʠʝʪʪʽ ʩʘʥʜʘʨ ʤʝʥ ᴅʣʝʤʥʽװ שʰץʘʙʘʪʪʳ ʤʦʜʝʣʽ 

ʩʠʷץʪʳ ʤʠʬʦʣʦʛʠʷʣʳץ ʤʦʪʠʚʪʝʨʜʽש ʪʝʢ ʩʶʞʝʪʪʽʢ ײץʨʳʣʳʤ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ 

 ץʘʨʘʪʳʥʳ ʪʘʣʜʘʥʘʜʳ. ʕʧʠʢʘʣʳץʳʟʤʝʪ ʘʪץ ץʳʥʘʣʳסʤʘ שʘʪʘʨ ʪʝʨʝץ

ʰʳסʘʨʤʘʣʘʨʜʘסʳ ʤʠʬʦʣʦʛʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʭʘʣʳץʪʳש ʜװʥʠʝʪʘʥʳʤʳʤʝʥ, 

ʨʫʭʘʥʠ ײץʥʜʳʣʳץʪʘʨʳʤʝʥ ʞᴅʥʝ ʪʘʨʠʭʠ ʞʘʜʧʝʥ ʩʘʙʘץʪʘʩʪʳסʳ סʳʣʳʤʠ ʪײʨסʳʜʘʥ 

ʩʘʨʘʣʘʥʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʤʠʬʪʽʢ ʙʝʡʥʝʣʝʨ ʤʝʥ ʩʠʤʚʦʣʜʘʨʜʳש ʵʧʦʩʪʳש 

ʧʦʵʪʠʢʘʣʳץ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘסʳ ʦʨʥʳ ʘʡץʳʥʜʘʣʘʜʳ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʟʘץ ʵʧʦʩʳʥʜʘסʳ ʤʠʬʦʣʦʛʠʷʣʳץ ץʘʙʘʪʪʳײ שʞʳʤʜʳץ ʞʘʜʪʳ, 

 ʳʟʜʳ ʪʝʪʽʛʽשʤʘ שʪʘʫʜʳץʨʘʥʳ ʩʘײʤ ץʨʣʽ ʧʦʵʪʠʢʘʣʳװʙʦʣʤʳʩʪʳ ʞᴅʥʝ ʜᴅʩʪ ץʣʪʪʳײ

ʝʢʝʥʜʽʛʽ ʪײʞʳʨʳʤʜʘʣʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ץʘʟʘץ ʵʧʦʩʳ, ʤʠʬʦʣʦʛʠʷʣʳץ ʘʨץʘʫ, ʙʘʪʳʨʣʳץ ʞʳʨ, 

ʘʨʭʘʠʢʘʣʳץ ʞʳʨ, ʤʠʬʪʽʢ ʤʦʪʠʚ, ʢᴇʨʢʝʤʜʽʢ ʬʫʥʢʮʠʷ, ʩʘʢʨʘʣʜʳ ʢʝשʽʩʪʽʢ, 

 .ʨװʜᴅʩʪ ץʥʠʝʪʘʥʳʤ, ʵʧʠʢʘʣʳװʜ ץʣʪʪʳײ ,ʞʘʜʳ ץʞʳʤʜʳײ

 

 

 ץʥʠʝʪʘʥʳʤʳʥ, ʤʦʨʘʣʴʜʳװʪʘʨʠʭʠ ʞʘʜʳʥ, ʜ שʪʳץʵʧʦʩʳ ï ʭʘʣʳ ץʘʟʘפ

 .ʨʘײʘʥ ʘʩʘ ʽʨʽ ʨʫʭʘʥʠ ʤסʪʘץʡʝʩʽʥ ʩʘװʩʪʘʥʳʤʜʘʨʳʥ ʞᴅʥʝ ʢᴇʨʢʝʤʜʽʢ ʦʡʣʘʫ ʞײ

ʕʧʠʢʘʣʳץ ʤᴅʪʽʥʜʝʨʜʝ ʪʝʢ ʪʘʨʠʭʠ ʦץʠסʘʣʘʨʜʳש ʝʣʝʩʽ סʘʥʘ ʝʤʝʩ, ʦʜʘʥ ʜʘ ʪʝʨʝש 

 ʘʫʣʘʨץʘʣʘʜʳ. ʆʩʳ ʤʠʬʪʽʢ ʘʨץʽʟʽ ʙʘʡ שʩʽʥʽʢʪʝʨʜʽװʪ ץʘʙʘʪ ï ʢᴇʥʝ ʤʠʬʦʣʦʛʠʷʣʳץ

ʵʧʦʩʪʳש ʩʶʞʝʪʪʽʢ ʞʝʣʽʩʽʥ ײץʨʫסʘ, ʢʝʡʽʧʢʝʨ ʙʦʣʤʳʩʳʥ ʜʘʨʘʣʘʫסʘ, ʢʝשʽʩʪʽʢ ʧʝʥ 

ʫʘץʳʪʪʳ ʰʘʨʪʪʳ ʪװʨʜʝ ײʡʳʤʜʘʩʪʳʨʫסʘ, ʰʳסʘʨʤʘʜʘסʳ ʠʜʝʷʣʳץ ʩʘʣʤʘץʪʳ 

ʘʨʪʪʳʨʫסʘ ץʳʟʤʝʪ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ץʘʟʘץ ʵʧʦʩʳʥ ʪʝʢ ʙʘʪʳʨʣʳץ ʥʝ סʘʰʳץʪʳץ 

ʞʳʨ ʨʝʪʽʥʜʝ ʝʤʝʩ, ʤʠʬ ʧʝʥ ʧʦʵʪʠʢʘʥʳש ʪʦסʳʩץʘʥ ʢᴇʨʢʝʤ ʞװʡʝʩʽ ʨʝʪʽʥʜʝ 

 .ʘʨʘʩʪʳʨʫ ᴇʟʝʢʪʽץ

ʕʧʦʩʪʳש ʢᴇʥʝʣʽʛʽʥ ʪʘʥʳʪʘʪʳʥ ʙʝʣʛʽʣʝʨʜʽש ʙʽʨʽ ï ʦʥʜʘסʳ סʘʞʘʡʳʧ ʪʫʫ, 

ʝʨʝʢʰʝ ʪʝʢʪʽ ʙʘʪʳʨ, ʢʠʝʣʽ ʩʘʧʘʨ, ʘʜʘʤʥʘʥ ʪʳʩ ʢװʰʪʝʨʤʝʥ ʘʨʧʘʣʳʩ, ʪװʩ ʢᴇʨʫ, 

ʘʷʥ, ʩʠץʳʨʣʳ ʞʘʥʫʘʨ, ʢʠʝʣʽ ʩʘʥʜʘʨ ʤʝʥ װʰ ץʘʪ ᴅʣʝʤ ʞʘʡʳʥʜʘסʳ ʪװʩʽʥʽʢʪʝʨʜʽש 

ʪײʨʘץʪʳ ʪװʨʜʝ ץʘʡʪʘʣʘʥʫʳ. ɿʝʨʪʪʝʫʰʽʣʝʨ ʵʧʦʩʪʘסʳ ʦʩʳʥʜʘʡ ʘʨʭʘʠʢʘʣʳץ 
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 שʩʘʥʘʩʳʥʳ ץʤʠʬʪʽʢ ʦʡʣʘʫʳ ʤʝʥ ʢʝʡʽʥʛʽ ʵʧʠʢʘʣʳ שʪʳץʘʙʘʪʪʘʨ ʭʘʣʳץ

ʩʘʙʘץʪʘʩʪʳסʳʥ ʪʘʥʳʪʘʪʳʥʳʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ [1; 2; 3]. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, 

 ץʪʘʫ ʵʧʠʢʘʣʳץʳʟʤʝʪʽʥ ʘʥʳץ ʢᴇʨʢʝʤʜʽʢ שʘʫʣʘʨʜʳץʳ ʤʠʬʪʽʢ ʘʨסʵʧʦʩʳʥʜʘ ץʘʟʘץ

ʜᴅʩʪװʨʜʽש ʪʘʙʠסʘʪʳʥ ʪʝʨʝשʽʨʝʢ ʪʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʳ ʤʝʥ ϸʜʽʩʪʝʨʽ. 

ʄʘץʘʣʘʜʘ çɸʣʧʘʤʳʩ ʙʘʪʳʨè, çפʦʙʳʣʘʥʜʳ ʙʘʪʳʨè, çפʘʤʙʘʨ ʙʘʪʳʨè, çɽʨ 

ʊᴇʩʪʽʢè, çײפʣʘʤʝʨʛʝʥè, çʄשײʣʳץ ï ɿʘʨʣʳץè ʩʠʷץʪʳ ʵʧʠʢʘʣʳװ ץʣʛʽʣʝʨʜʝʛʽ 

ʤʠʬʪʽʢ ʤʦʪʠʚʪʝʨ ʪʘʣʜʘʥʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪʘʨʠʭʠ-ʩʘʣʳʩʪʳʨʤʘʣʳ, 

 ʣײʦʣʜʘʥʳʣʜʳ. ɹץ ᴅʜʽʩʪʝʨ ץʞᴅʥʝ ʤʠʬʦʧʦʵʪʠʢʘʣʳ ץʩʝʤʘʥʪʠʢʘʣʳ-ץʨʳʣʳʤʜʳײץ

ʪᴅʩʽʣʜʝʨ ʵʧʦʩʪʘסʳ ʪײʨʘץʪʳ ʤʦʪʠʚʪʝʨʜʽש ʪװʧʢʽ ʤʘסʳʥʘʩʳʥ, ʦʣʘʨʜʳש ʢᴇʨʢʝʤ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʨʜʝ ʘʰʫװʢʪʝʤʝʩʽʥ ʢʝʰʝʥʜʽ ʪװʞ ץʳʟʤʝʪʽʥ ʞᴅʥʝ ʧʦʵʪʠʢʘʣʳץ

ʊʘʣʜʘʫʜʘ ʤʠʬʪʽʢ ʘʨץʘʫʣʘʨʜʳש ʤʳʥʘʜʘʡ ʥʝʛʽʟʛʽ ץʳʟʤʝʪʪʝʨʽ ʥʘʟʘʨסʘ 

ʘʣʳʥʜʳ: ʩʶʞʝʪʪʽ ײʡʳʤʜʘʩʪʳʨʫ, ʦʙʨʘʟ ʞʘʩʘʫ, ʩʠʤʚʦʣʜʳץ ʤᴅʥ ʪʫʜʳʨʫ, 

ʵʤʦʮʠʦʥʘʣʜʳץ ᴅʩʝʨʜʽ ʢװʰʝʡʪʫ ʞᴅʥʝ ײʣʪʪʳץ ʜװʥʠʝʪʘʥʳʤʜʳ ʢʦʜʪʘʫ. ʄײʥʜʘʡ 

 ʘʪʳʥ ʜʘסʪʘʙʠ ץʵʩʪʝʪʠʢʘʣʳ שʡʝʩʽʥ ʝʤʝʩ, ʦʥʳװʞ ץʘʣʳסʠץʪʝʢ ʦ שʳʨʣʘʨ ʵʧʦʩʪʳץ

ʘʡץʳʥʜʘʡʜʳ. 

 

ʅϸʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣϨʳʣʘʫ. 

 שʙʽʨʽ ï ʙʘʪʳʨʜʳ שʨʽʥʽװʢᴇʥʝ ʪ שʝ שʘʫʣʘʨʜʳץʳ ʤʠʬʪʽʢ ʘʨסʵʧʦʩʳʥʜʘ ץʘʟʘפ

 ʳʣʳ ʙʝʨʽʣʛʝʥץʩ ʘʨװʙʘʪʘʩʳʤʝʥ, ʪ שʜʘʡʜʘ ᴅʫʣʠʝʥʽסʘʞʘʡʳʧ ʪʫʫʳ. ɹʘʪʳʨ ʢᴇʧ ʞʘס

ʠʰʘʨʘʤʝʥ ʥʝʤʝʩʝ ʧʝʨʟʝʥʪʢʝ ʟʘʨ ʘʪʘ-ʘʥʘʥʳש ʪʽʣʝʛʽʥʽץ שʘʙʳʣ ʙʦʣʫʳʤʝʥ ʜװʥʠʝʛʝ 

ʢʝʣʝʜʽ. ɹײʣ ʤʦʪʠʚ ʙʦʣʘʰʘץ ץʘᴃʘʨʤʘʥʥʳש ᴇʟʛʝʜʝʥ ʙᴇʣʝʢ ʞʘʨʘʪʳʣʳʩʳʥ ʪʘʥʳʪʳʧ 

 ʥʠסʤʠʩʩʠʷʩʳʥ ʘʣʜʳʥ ʘʣʘ ʙʝʣʛʽʣʝʡʜʽ. ʗ ץʘʤʜʳסʦץ שʦʡʤʘʡ, ʦʥʳץ ʘʥʘץ

ʢʝʡʽʧʢʝʨʜʽש ʪʝʛʽ ʤʝʥ ʪʫʫ ʞʘסʜʘʡʳ ʵʧʦʩʪʘסʳ ץʘᴃʘʨʤʘʥʜʳץ ʧʘʬʦʩʪʳש ʙʘʩʪʘʫ 

ʢᴇʟʽʥʝ ʘʡʥʘʣʘʜʳ [1; 6]. 

ɽʢʽʥʰʽ ʤʘשʳʟʜʳ ʘʨץʘʫ ï ʙʘʪʳʨʜʳש ʩʝʨʽʛʽ ʙʦʣʳʧ ʢʝʣʝʪʽʥ ʪײʣʧʘʨ, ײץʩ 

ʥʝʤʝʩʝ ʢʠʝʣʽ ʢᴇʤʝʢʰʽ ʙʝʡʥʝʩʽ. ʄʳʩʘʣʳ, ʵʧʦʩʪʘסʳ ʪײʣʧʘʨ ʙʘʪʳʨʜʳש ʞʘʡ ʢᴇʣʽʛʽ 

ʝʤʝʩ, ʢʝʡ ʪײʩʪʘ ʘץʳʣʰʳ, ץʘʫʽʧʪʝʥ ʩʘץʪʘʥʜʳʨʫʰʳ, ʪʽʧʪʽ ʝʢʽ ᴅʣʝʤʜʽ ʞʘʣסʘʫʰʳ 

ʤʝʜʠʘʪʦʨ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. ʄײʥʜʘʡ ʙʝʡʥʝʣʝʨ ʤʠʬʪʽʢ ʩʘʥʘʥʳש ʪʦʪʝʤʜʽʢ ʞᴅʥʝ 

ʘʥʠʤʠʩʪʽʢ ץʘʙʘʪʪʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʥʫʘʨ ʦʙʨʘʟʳ 

ʵʧʠʢʘʣʳץ ʤᴅʪʽʥʜʝ ʩʠʤʚʦʣʜʳץ ץʫʘʪץʘ ʠʝ ʙʦʣʳʧ, ʙʘʪʳʨʜʳש ʝʨʣʽʢ ʘʫץʳʤʳʥ 

ʢʝשʝʡʪʝ ʪװʩʝʜʽ [2; 5]. 

ת  hץʘʪ ᴅʣʝʤ ʪʫʨʘʣʳ סײʳʤ ʜʘ ץʘʟʘץ ʵʧʦʩʳʥʜʘסʳ ʤʠʬʪʽʢ ʧʦʵʪʠʢʘʥʳש ᴇʟʝʛʽʥ 

 ʥʝ ʩʫ ץʩʫʽ, ʘʩʧʘʥʜʳװʞʝʨ ʘʩʪʳ ᴅʣʝʤʽʥʝ ʪ שʨʘʡʜʳ. ʂʝʡʙʽʨ ʞʳʨʣʘʨʜʘ ʢʝʡʽʧʢʝʨʜʽײץ

ʘʩʪʳ ʢʝשʽʩʪʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩץʘ ʪװʩʫʽ ï ʦʥʳש ʰʳʥʘʡʳ ʙʘʪʳʨʣʳץ ʩʳʥʘץʪʘʥ ᴇʪʫʽʥʽש 

ʙʝʣʛʽʩʽ. çɽʨ ʊᴇʩʪʽʢè ʪᴅʨʽʟʜʽ ʢᴇʥʝ ʵʧʠʢʘʣʳװ ץʣʛʽʣʝʨʜʝ ʙײʣ ʩʘʨʳʥ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ. 

ʄײʥʜʘʡ ʢʝשʽʩʪʽʢ ʤʦʜʝʣʽ ʘʨץʳʣʳ ʵʧʦʩʪʘ ץʘʫʽʧ ʧʝʥ ʪᴅʨʪʽʧ, ʭʘʦʩ ʧʝʥ װʡʣʝʩʽʤ, ᴇʣʽʤ 

ʤʝʥ ᴇʤʽʨ ʘʨʘʩʳʥʜʘסʳ ʢװʨʜʝʣʽ ʦʧʧʦʟʠʮʠʷʣʘʨ ʢᴇʨʢʝʤ ʪװʨʜʝ ʙʝʨʽʣʝʜʽ [3; 4]. 

ʄʠʬʪʽʢ ץʘʨʩʳʣʘʩʪʘʨ ï ʞʘʣʤʘʫʳʟ, ʜᴅʫ, ʜʠʶ, ʞʝʟʪʳʨʥʘץ, ʘʡʜʘᴃʘʨ ï ʵʧʦʩʪʘ 

ʪʝʢ ʞʘʫ ʙʝʡʥʝʩʽʥ ʪʦʣʳץʪʳʨʫ װʰʽʥ ʝʥʛʽʟʽʣʤʝʡʜʽ. ʆʣʘʨ ʜװʥʠʝʜʝʛʽ ʨʝʪʩʽʟʜʽʢ ʧʝʥ 

 ʫʽשʪʘʨʜʳ ʞʝץʙʳʞʳײץ ʦʩʳ שʳʟʤʝʪ ʝʪʝʜʽ. ɹʘʪʳʨʜʳץ ʙʘʩʳ ʨʝʪʽʥʜʝשʪʘ שʰʪʽװʘʨʘ ʢץ

 ʽʩשʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʨʫʭʘʥʠ ʞʝץ ʘʫʽʧʩʽʟʜʽʛʽʥץ שʥʝʤʝʩʝ ʝʣʜʽ שʨʫʜʳ ,שʘʤʥʳסʦץ
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ʨʝʪʽʥʜʝ ʪʘʥʳʣʘʜʳ. ɼʝʤʝʢ, ʤʠʬʪʽʢ ʞʘʫ ʦʙʨʘʟʳ ץʘᴃʘʨʤʘʥʜʳץ ᴅʨʝʢʝʪʪʽש 

ʤʘʩʰʪʘʙʳʥ ײʣסʘʡʪʳʧ, ʙʘʪʳʨʜʳש ʵʪʠʢʘʣʳץ ʤᴅʨʪʝʙʝʩʽʥ ʙʠʽʢʪʝʪʝʜʽ. 

 ʙʽʨʽ ʨʝʪʽʥʜʝ ʢʠʝʣʽ ʩʘʥʜʘʨ ʞʠʽ שʘʫʣʘʨʜʳץʵʧʦʩʳʥʜʘ ʤʠʬʪʽʢ ʘʨ ץʘʟʘפ

 ,ʪʘʥʜʳʨʳʧץʘסʘ ʞʝʣʽʩʽʥ ʳʨסʠץʩʘʥʜʘʨʳ ʦ ץʳʨʳץ ,ʳʟסʰ, ʞʝʪʽ, ʪʦת .ʰʳʨʘʩʘʜʳײ

ʫʘץʳʪ ʧʝʥ ʢʝשʽʩʪʽʢʢʝ ʰʘʨʪʪʳ ᴇʣʰʝʤ ʙʝʨʝʜʽ. ɹʘʪʳʨʜʳץ שʳʨʳץ ʢװʥ ʞʦʣ ʞװʨʫʽ, 

 שʙʘʷʥʜʘʫʜʳ ץʪʘʥ ᴇʪʫʽ ʵʧʠʢʘʣʳץʰ ʨʝʪ ʩʳʥʘװ ʥ ʪʦʡ ʞʘʩʘʫʳ ʥʝʤʝʩʝװʢ ץʳʨʳץ

ʢʦʤʧʦʟʠʮʠʷʣʳץ ʪײʪʘʩʪʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʙײʣ ʩʘʥʜʘʨ 

ʬʦʣʴʢʣʦʨʣʳץ ʝʩ ʧʝʥ ʜᴅʩʪװʨʜʽש ʙʝʨʽʢʪʽʛʽʥ ʙʽʣʜʽʨʝʪʽʥ ʤᴅʜʝʥʠ ʪʘשʙʘסʘ ʘʡʥʘʣʘʜʳ 

[5]. 

ʄʠʬʪʽʢ ʘʨץʘʫʣʘʨʜʳש ʢᴇʨʢʝʤʜʽʢ ץʳʟʤʝʪʽʥ ʞʠʥʘץʪʘʡ ʘʡʪץʘʥʜʘ, ʦʣʘʨ ʵʧʦʩʪʘ 

ʙʽʨʥʝʰʝ ʜʝשʛʝʡʜʝ ʞײʤʳʩ ʽʩʪʝʡʜʽ. ɹʽʨʽʥʰʽʜʝʥ, ʩʶʞʝʪʪʽʢ ץʳʟʤʝʪ ʘʪץʘʨʘʜʳ: 

ʦץʠסʘʥʳש ʙʘʩʪʘʣʫʳʥʘ, ʰʠʝʣʝʥʽʩʫʽʥʝ ʞᴅʥʝ ʰʝʰʽʣʫʽʥʝ ʥʝʛʽʟ ʙʦʣʘʜʳ. ɽʢʽʥʰʽʜʝʥ, 

ʦʙʨʘʟʜʳץ ץʳʟʤʝʪ ʘʪץʘʨʘʜʳ: ʙʘʪʳʨ, ʪײʣʧʘʨ, ץʘʨʩʳʣʘʩ, ʢᴇʤʝʢʰʽ ʩʠʷץʪʳ 

ʢʝʡʽʧʢʝʨʣʝʨʜʽש ʪʠʧʦʣʦʛʠʷʣʳץ ʤʦʜʝʣʽʥ ʞʘʩʘʡʜʳ. תʰʽʥʰʽʜʝʥ, ʩʠʤʚʦʣʜʳץ ץʳʟʤʝʪ 

ʘʪץʘʨʘʜʳ: ʭʘʣʳץʪʳש ᴅʣʝʤ ʪʫʨʘʣʳ ʪװʩʽʥʽʛʽʥ, ץʦʨץʳʥʳʰʳ ʤʝʥ װʤʽʪʽʥ, ʽʟʛʽʣʽʢ ʧʝʥ 

ʟײʣʳʤʜʳץ ʪʫʨʘʣʳ ײʩʪʘʥʳʤʳʥ ʢᴇʨʢʝʤ ʪװʨʜʝ ʢʦʜʪʘʡʜʳ. ʊᴇʨʪʽʥʰʽʜʝʥ, 

ʵʩʪʝʪʠʢʘʣʳץ ץʳʟʤʝʪ ʘʪץʘʨʘʜʳ: ʛʠʧʝʨʙʦʣʘ, ץʘʡʪʘʣʘʫ, ʪײʨʘץʪʳ ʵʧʠʪʝʪ, סʘʞʘʡʳʧ 

ʦץʠסʘ ʩʠʷץʪʳ ʧʦʵʪʠʢʘʣʳץ ʪʝʪʽʢʪʝʨʜʽש ᴅʩʝʨʽʥ ʢװʰʝʡʪʝʜʽ. 

ʆʩʳ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʞװʡʝʣʝʫ װʰʽʥ ʪᴇʤʝʥʜʝʛʽ ʢʝʩʪʝʜʝ ץʘʟʘץ ʵʧʦʩʳʥʜʘ ʞʠʽ 

ʢʝʟʜʝʩʝʪʽʥ ʤʠʬʪʽʢ ʘʨץʘʫʣʘʨ ʤʝʥ ʦʣʘʨʜʳש ʢᴇʨʢʝʤʜʽʢ ץʳʟʤʝʪʽ ʞʠʥʘץʪʘʣʳʧ 

ʙʝʨʽʣʜʽ. 

 
ʂʝʩʪʝ 1. ϧʘʟʘϨ ʵʧʦʩʳʥʜʘϤʳ ʥʝʛʽʟʛʽ ʤʠʬʪʽʢ ʘʨϨʘʫʣʘʨ ʞϸʥʝ ʦʣʘʨʜʳϬ ʢϺʨʢʝʤʜʽʢ 

Ϩʳʟʤʝʪʽ. 

 

ʄʠʬʪʽʢ ʘʨץʘʫ ʄʘʟʤײʥʜʳץ ʩʠʧʘʪʳ ʂᴇʨʢʝʤʜʽʢ ץʳʟʤʝʪʽ 

 ʘʞʘʡʳʧ ʪʫʫ ᴄʫʣʠʝ ʙʘʪʘ, ʘʷʥ ʥʝʤʝʩʝ ʝʨʝʢʰʝנ

ʞʘסʜʘʡʜʘ ʜװʥʠʝʛʝ ʢʝʣʫʽ 

 ʰʘץʘʡʨʳ שʘᴃʘʨʤʘʥʥʳפ

ʙʦʣʤʳʩʳʥ ʪʘʥʳʪʘʜʳ, ʩʶʞʝʪʪʽ 

ʙʘʩʪʘʡʜʳ 

ʂʠʝʣʽ ʢᴇʤʝʢʰʽ ʊײʣʧʘʨ, ײץʩ, ʘץʳʣʰʳ ץʘʨʪ, ʘʨʫʘץ, 

ʪװʩ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʙʝʣʛʽ 

ʂʝʡʽʧʢʝʨʜʽ ʜʘʨʘʣʘʡʜʳ, 

ʜʨʘʤʘʪʠʟʤʜʽ ʢװʰʝʡʪʝʜʽ 

 ʘʪ ᴅʣʝʤ ɸʩʧʘʥ, ʞʝʨ, ʞʝʨ ʘʩʪʳץ ʰת

ʢʝשʽʩʪʽʢʪʝʨʽʥʽץ שʘʪʘʨ ʢᴇʨʽʥʫʽ 

ʂʝשʽʩʪʽʢʪʽ ʰʘʨʪʪʳ 

 ʡʝʩʽʥװʞ ץʡʳʤʜʘʩʪʳʨʘʜʳ, ʩʳʥʘײ

ʪʝʨʝשʜʝʪʝʜʽ 

ʄʠʬʪʽʢ 

 ʘʨʩʳʣʘʩץ

ɼʠʶ, ʜᴅʫ, ʞʝʟʪʳʨʥʘץ, ʘʡʜʘᴃʘʨ, 

ʞʘʣʤʘʫʳʟ ʩʠʷץʪʳ ʙʝʡʥʝʣʝʨ 

ʍʘʦʩ ʙʝʡʥʝʩʽʥ ʞʘʩʘʡʜʳ, ʙʘʪʳʨ 

ʝʨʣʽʛʽʥʽש ʘʫץʳʤʳʥ ײʣסʘʡʪʘʜʳ 

ʂʠʝʣʽ ʩʘʥʜʘʨ תʰ, ʞʝʪʽ, ʪʦסʳʟ, ץʳʨʳץ ʩʠʷץʪʳ 

ʪײʨʘץʪʳ ʩʘʥʜʘʨ 

ʂʦʤʧʦʟʠʮʠʷʣʳץ ʳʨסʘץ ʧʝʥ 

ʤᴅʜʝʥʠ ʩʠʤʚʦʣʠʢʘʥʳ 

 ʘʣʳʧʪʘʩʪʳʨʘʜʳץ

 

ʂʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʤʠʬʪʽʢ ʘʨץʘʫʣʘʨ ʵʧʠʢʘʣʳץ ʤᴅʪʽʥʥʽש ʪʝʢ ʩʳʨʪץʳ 

ᴇʨʥʝʛʽ ʝʤʝʩ, ʽʰʢʽ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʞᴅʥʝ ʤʘסʳʥʘʣʳץ ʪʽʨʝʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ᴄʩʽʨʝʩʝ ʢᴇʥʝ ʵʧʦʩʪʘ ʤʠʬ ʧʝʥ ʵʧʦʩ ʘʨʘʩʳ ᴅʣʽ ʪʦʣʳץ ʘʞʳʨʘʤʘסʘʥʜʳץʪʘʥ, 
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ʘʨʭʘʠʢʘʣʳץ ʙʝʡʥʝʣʝʨ ʪʫʳʥʜʳʥʳש ʞʘʥʨʣʳץ ʪʘʙʠסʘʪʳʥ ʙʝʣʛʽʣʝʡʜʽ. ɸʣ ʢʝʡʽʥʛʽ 

ʙʘʪʳʨʣʳץ ʞʳʨʣʘʨʜʘ ʩʦʣ ʘʨʭʘʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨ ᴇʟʛʝʨʛʝʥ ʪʘʨʠʭʠ ʦʨʪʘסʘ 

ʙʝʡʽʤʜʝʣʽʧ, ʢᴇʨʢʝʤʜʽʢ ʰʘʨʪʪʳʣʳץʪʳײץ שʨʘʣʳʥʘ ʘʡʥʘʣʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ץʘʟʘץ ʵʧʦʩʳʥʜʘסʳ ʤʠʬʪʽʢ ʘʨץʘʫʣʘʨʜʳ ʟʝʨʪʪʝʫ ʬʦʣʴʢʣʦʨʜʳש 

ʢᴇʥʝ ץʘʙʘʪʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ סʘʥʘ ʝʤʝʩ, ʵʧʠʢʘʣʳץ ʧʦʵʪʠʢʘʥʳש ʞײʤʳʩ ʽʩʪʝʫ 

ʤʝʭʘʥʠʟʤʽʥ ʪװʩʽʥʜʽʨʫʛʝ ʜʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʘʨץʘʫʣʘʨʜʳש ᴇʤʽʨʰʝשʜʽʛʽ ï 

ʦʣʘʨʜʳש ʭʘʣʳץ ʩʘʥʘʩʳʥʜʘ סʘʩʳʨʣʘʨ ʙʦʡʳ ʩʘץʪʘʣסʘʥ ᴅʤʙʝʙʘʧ ʤʦʜʝʣʴʜʝʨ 

ʙʦʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɹʘʪʳʨʜʳש ʩʘʧʘʨʳ, ʞʘʫʤʝʥ ʰʘʡץʘʩʳ, ʢᴇʤʝʢʰʽ ʢװʰʢʝ 

ʩװʡʝʥʫʽ, ʦʪʙʘʩʳʥ ʥʝ ʝʣʽʥ ץʦʨסʘʫʳ ï ʙʘʨʣʳסʳ ʜʘ ʤʠʬʪʽʢ ʪʘʥʳʤʥʘʥ ʙʘʩʪʘʫ ʘʣʘʪʳʥ 

ʢᴇʨʢʝʤ ʬʦʨʤʫʣʘʣʘʨ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ. 

 

ϧʦʨʳʪʳʥʜʳ. 

 ʘʙʘʪʪʳץʳʟʤʝʪʽ ʢᴇʧץ ʢᴇʨʢʝʤʜʽʢ שʘʫʣʘʨʜʳץʳ ʤʠʬʪʽʢ ʘʨסʵʧʦʩʳʥʜʘ ץʘʟʘפ

ʩʠʧʘʪץʘ ʠʝ. ʆʣʘʨ ʵʧʠʢʘʣʳץ ʰʳסʘʨʤʘʥʳש ʩʶʞʝʪʽʥ ʜʘʤʳʪʘʜʳ, ץʘᴃʘʨʤʘʥ ʦʙʨʘʟʳʥ 

ʪʠʧʪʝʥʜʽʨʝʜʽ, ʢʝשʽʩʪʽʢ ʧʝʥ ʫʘץʳʪʪʳ ʤʠʬʪʽʢ װʣʛʽʜʝ ײʡʳʤʜʘʩʪʳʨʘʜʳ, ʩʦʥʜʘʡ-ʘץ 

ʭʘʣʳץʪʳש ʜװʥʠʝʪʘʥʳʤʜʳץ ʪᴅʞʽʨʠʙʝʩʽʥ ʢᴇʨʢʝʤ ʢʦʜ ʪװʨʽʥʜʝ ʩʘץʪʘʡʜʳ. ʉʦʣ 

ʩʝʙʝʧʪʽ ʤʠʬʪʽʢ ʤʦʪʠʚʪʝʨʜʽ ʵʧʦʩʪʘסʳ ץʦʩʳʤʰʘ ʙʝʣʛʽ ʝʤʝʩ, ʤᴅʪʽʥʥʽש ʪʝʨʝש 

 .ʘʞʝʪץ ʘʨʘʩʪʳʨʫץ ʥʝʛʽʟʽ ʨʝʪʽʥʜʝ ץʨʳʣʳʤʜʳײץ

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ץʘʟʘץ ʵʧʦʩʳʥʳש ʢᴇʨʢʝʤ ʞװʡʝʩʽʥʜʝ ʤʠʬʪʽʢ ʘʨץʘʫʣʘʨ 

ʵʩʪʝʪʠʢʘʣʳץ ᴅʩʝʨʜʽ ʢװʰʝʡʪʫʤʝʥ ץʘʪʘʨ, ײʣʪʪʳץ ʞʘʜʳʥʳ, ʤᴅʜʝʥʠ ʩʘʙʘץʪʘʩʪʳץʪʳ 

ʞᴅʥʝ ʨʫʭʘʥʠ ײץʥʜʳʣʳץʪʘʨʜʳ ײʨʧʘץʪʘʥ ײʨʧʘץץʘ ʞʝʪʢʽʟʝʪʽʥ ʤʘשʳʟʜʳ ʪʝʪʽʢ 

 ʪʳ ʞʳʨʣʘʨ ʧʦʵʪʠʢʘʩʳ, ʦʙʨʘʟʜʘʨץʣ ʤᴅʩʝʣʝʥʽ ʦʜʘʥ ᴅʨʽ ʥʘײʘʨʘʜʳ. ɹץʳʟʤʝʪʽʥ ʘʪץ

ʞװʡʝʩʽ ʞᴅʥʝ ʤʠʬʦʧʦʵʪʠʢʘʣʳץ ʩʘʣʳʩʪʳʨʫʣʘʨ ʘʷʩʳʥʜʘ ʟʝʨʪʪʝʫ ץʘʟʘץ 

ʬʦʣʴʢʣʦʨʪʘʥʫʳ װʰʽʥ ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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2 ʓʙʳʨʘʝʚ ʐ. ʕʧʦʩ ᴅʣʝʤʽ: ץʘʟʘץʪʳש ʙʘʪʳʨʣʳץ ʞʳʨʣʘʨʳʥʳש ʧʦʵʪʠʢʘʩʳ. ï 

ɸʣʤʘʪʳ: נʳʣʳʤ, 1993. ï 295 ʙ. 

 .ʜʘʤʘʣʳ. ʊ. 2. ʄʠʬʦʣʦʛʠʷ. ʌʦʣʴʢʣʦʨ. ᴄʜʝʙʠʝʪשʘʙʘʩʦʚ ʉ. ʊʘץʘʩפ 3

ɿʝʨʪʪʝʫʣʝʨ. ï ɸʩʪʘʥʘ: ʌʦʣʠʘʥʪ, 2014. ï 342 ʙ. 

 .ʪʘʨʠʭʳ. ï ɸʣʤʘʪʳ: ɸʥʘ ʪʽʣʽ, 1991 שʬʦʣʴʢʣʦʨʳʥʳ ץʘʟʘפ .ʳʨʘʪʙʘʝʚ ᴄשʦפ 4

ï 412 ʙ. 

 ʤʠʬʦʣʦʛʠʷʩʳʥʘ ʢʽʨʽʩʧʝ. ï ɸʣʤʘʪʳ: ɸʨʳʩ, 2008. ï ץʘʟʘפ .ʦʥʜʳʙʘʡ ʉפ 5

376 ʙ. 

 .ʳʣʳʤ, 1987נ :ʨʢʦʣʦʛʠʷ. ï ɸʣʤʘʪʳװʵʧʦʩʳ ʞᴅʥʝ ʪ ץʘʟʘפ .ʳʨʘʪʙʘʝʚ ᴄשʦפ 6

ï 368 ʙ. 
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ʂ.ɾ. ʅʠʝʪʙʘʝʚʘ 
ʄʘʛʠʩʪʨʘʥʪ, ϸʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘϤʳ ϧʘʟʘϨ ϰʣʪʪʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ ʐᴅʨʙʘʥʫ ײפʤʘʨʦʚʘ ʰʳסʘʨʤʘʣʘʨʳʥʜʘסʳ ʢʝʣʽʥ ʙʝʡʥʝʩʽʥʽש 

ʢᴇʨʢʝʤʜʽʢ ʩʠʧʘʪʳ ʪʘʣʜʘʥʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ çנʘʩʳʨ ʥײʨʳè ʨʦʤʘʥʳ ʤʝʥ 

çɹʦʟץʳʨʘʫè ᴅשʛʽʤʝʩʽʥʜʝʛʽ ʢʝʣʽʥ ʦʙʨʘʟʜʘʨʳ ʥʝʛʽʟʛʝ ʘʣʳʥʳʧ, ʦʣʘʨʜʳײ שʣʪʪʳץ 

ʪᴅʨʙʠʝ, ʦʪʙʘʩʳʣʳײץ ץʥʜʳʣʳץʪʘʨ ʞᴅʥʝ ץʘʟʘץʳ ʜװʥʠʝʪʘʥʳʤʤʝʥ ʩʘʙʘץʪʘʩʪʳסʳ 

 ʘʪʳʥʘʩ, ᴅʡʝʣץ-ʘʨʳʤץ ʳסʘʪʘʨ ʝʥʝ ʤʝʥ ʢʝʣʽʥ ʘʨʘʩʳʥʜʘץ ʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʳʤʝʥץ

ʧʩʠʭʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʢʝʡʽʧʢʝʨ ʤʽʥʝʟʽʥ ʘʰʫʜʘסʳ ʘʚʪʦʨʣʳץ ʢᴇʨʢʝʤʜʽʢ ʪᴅʩʽʣʜʝʨ 

ʩʘʨʘʣʘʥʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʟʫʰʳ ʰʳסʘʨʤʘʣʘʨʳʥʜʘסʳ ʢʝʣʽʥ ʙʝʡʥʝʩʽ 

 ʳʟʜʳ ʢᴇʨʢʝʤ ʦʙʨʘʟ ʨʝʪʽʥʜʝשʨʫʭʘʥʠ ʙʦʣʤʳʩʳʥ ʪʘʥʳʪʘʪʳʥ ʤʘ שᴅʡʝʣʽʥʽ ץʘʟʘץ

ʙʘסʘʣʘʥʘʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʢʝʣʽʥ ʙʝʡʥʝʩʽ, ץʘʟʘץ ʧʨʦʟʘʩʳ, ʜᴅʩʪװʨ, ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨ, 

ʢᴇʨʢʝʤʜʽʢ ʝʨʝʢʰʝʣʽʢ, ᴅʣʝʫʤʝʪʪʽʢ ʨᴇʣ, ʦʪʙʘʩʳʣʳץ ץʘʪʳʥʘʩ. 

 

 

ᴄʜʝʙʠ ʰʳסʘʨʤʘ ʪװʨʣʽ ʢʝʡʽʧʢʝʨʜʽש ʪʦסʳʩʳʥʘʥ ʪײʨʘʪʳʥ ʢװʨʜʝʣʽ ʞװʡʝ. 

ʆʥʳש ʽʰʽʥʜʝ çʘʥʘè, çᴅʡʝʣè ʦʙʨʘʟʜʘʨʳ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. ʐʳסʘʨʤʘʜʘ ʙʽʨ סʘʥʘ 

 ᴅʜʝʙʠʝʪʽʥʜʝ ץʘʟʘפ .ʘʣʳʧʪʘʩʘʜʳץ ʨʣʽ ʨᴇʣװʜʘʤʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʪ שʳʟ ʙʝʡʥʝʩʽʥʽץ

ᴅʡʝʣ ʪʘץʳʨʳʙʳ ᴅʨ ʢʝʟʝש ʰʳסʘʨʤʘʣʘʨʳʥʜʘ ʙʽʨʰʘʤʘ ʢᴇʪʝʨʽʣʽʧ ʢʝʣʜʽ. ʉʦʣʘʨʜʳש 

ʘʨʘʩʳʥʜʘ ʢʝʣʽʥ ʙʝʡʥʝʩʽʥʽש ʢᴇʨʢʝʤʜʽʢ ʩʠʧʘʪʳ ᴇʟ ʘʣʜʳʥʘ ʟʝʨʪʪʝʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. 

ʂʝʣʽʥ ʦʙʨʘʟʳ ʘʨץʳʣʳ ʦʪʙʘʩʳ ײץʥʜʳʣʳסʳ ʜʘ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ. ɼᴅʩʪװʨʣʽ ץʘʟʘץ 

 שʳʤ. ɹʘʣʘʩʳʥʳסײ ʪʳ ʙʽʣʜʽʨʝʪʽʥץʳʥʜʳץʧʝʥ ʞʘ ץʘʤʳʥʜʘ ʢʝʣʽʥ çʞʝʢʞʘʪʪʳסʦץ

ᴅʡʝʣʽ ʘʪʘ-ʘʥʘʩʳʥʘ, ʩʦʣ ʘʫʳʣʜʳש ʞʘʩʳ װʣʢʝʥ ʘʜʘʤʜʘʨʳʥʘ ʂ. ʙʦʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ 

ʙʽʨʛʝ ʪʫסʘʥ ʢʽʩʽʥʽש ᴅʡʝʣʽʤʝʥ ʙʽʨʛʝ ʘʪʘʣʘʩ, ʨʫʣʘʩ ʘסʘʡʳʥʜʘʨʜʳש ʞʘʩʳ ʢʽʰʽ 

ʘʜʘʤʳʥʳש ʜʘ ᴅʡʝʣʽʥ ʂ. ʜʝʧ ʘʡʪʘʜʳè [1, 144 ʙ.] ʆʥʳש ʦʪʙʘʩʳʥʜʘסʳ ʘʣʘʨ ʦʨʥʳ, 

ʘʪץʘʨʘʨ ץʳʟʤʝʪʽ, ʽʰʢʽ ʩʝʟʽʤʽ ʤʝʥ ʢװʡʽ, ץʘʙʳʣʜʘסʘʥ ʰʝʰʽʤʜʝʨʽ ʢᴇʨʢʝʤ ᴅʜʝʙʠʝʪʪʝ 

ᴅʨ ץʳʨʳʥʘʥ ʩʫʨʝʪʪʝʣʝʜʽ. 

ᴄʨʙʽʨ ʪײʨʤʳʩץʘ ʰʳץץʘʥ ץʳʟ çʢʝʣʽʥè ʩʪʘʪʫʩʳʥ ʠʝʣʝʥʝʜʽ. ʂʝʣʽʥ ʪʫʨʘʣʳ 

ʬʦʣʴʢʣʦʨʣʳץ ʤײʨʘʤʳʟʜʘʥ ʜʘ ʘʥʳץ ʙʘʡץʘʡʤʳʟ. ʄᴅʩʝʣʝʥ, ץʘʟʘץ ʭʘʣץʳ ʙʝʪʘʰʘʨ 

ʞʳʨʣʘʨʳʥʜʘ ʢʝʣʽʥʛʝ ʘץʳʣ-ʥʘʩʠʭʘʪ ʘʡʪʘ ʦʪʳʨʳʧ, ʦʥʳ ᴇʟʽ ʪװʩʢʝʥ ᴅʫʣʝʪ 

ʤװʰʝʣʝʨʽʤʝʥ ʪʘʥʳʩʪʳʨʳʧ ʰʳסʘʜʳ. פʘʟʘץ ᴅʜʝʙʠʝʪʽʥʽש ᴇʪʢʝʥʽʥʝ ץʘʨʘʧ ʦʪʳʨʩʘץ, 

ʦʩʳʥʜʘʡ ʢʝʣʽʥʛʝ ץʘʪʳʩʪʳ ʘʡʪʳʣʘʪʳʥ ʥʘʩʠʭʘʪ װʣʛʽʩʽʥʜʝʛʽ ʞʳʨ-ʪʦʣסʘʫʣʘʨʜʳ 

ʢᴇʧʪʝʧ ʢʝʟʜʝʩʪʽʨʝʤʽʟ. ɸʣ ʧʨʦʟʘסʘ ʢʝʣʝʨ ʙʦʣʩʘץ, ʤײʥʜʘ ʜʘ ʘʪʘʣʤʳʰ ʦʙʨʘʟ ᴅʨץʠʣʳ 
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ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. ʆʩʳ ʪײʨסʳʜʘ ʐ. ײפʤʘʨʦʚʘʥʳש çנʘʩʳʨ ʥײʨʳè ʨʦʤʘʥʳ ʤʝʥ 

çɹʦʟץʳʨʘʫè ᴅשʛʽʤʝʩʽʥ ʟʝʨʪʪʝʫ ʥʳʩʘʥʳ ʝʪʽʧ ʘʣʘʤʳʟ. 

ʐ. ײפʤʘʨʦʚʘ ʰʳסʘʨʤʘʣʘʨʳʥʜʘ ᴅʡʝʣ ʙʝʡʥʝʩʽ ʪװʨʣʽ ץʳʨʳʥʘʥ 

 ʪʳץʥʠʝʩʽ ʞʘʥ-ʞʘװʩʝʟʽʤʽ, ʽʰʢʽ ʦʡʳ, ʞʘʥ ʜ שʳ ᴅʡʝʣʜʽסʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʥʜʘץ

ʘʰʳʣʘʜʳ. çנʘʩʳʨ ʥײʨʳè ʨʦʤʘʥʳʥʜʘ, ʥʝʛʽʟʽʥʝʥ, ʢʝʣʽʥ ʙʝʡʥʝʩʽ ï ʝשʙʝʢץʦʨʣʳץ, 

ʠʙʘʣʳʣʳץ, ʦʪʙʘʩʳʣʳץ ʤʽʥʜʝʪʪʝʨ ʤʝʥ ץʠʳʥʜʳץʪʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢ ʘʨץʳʣʳ ʢᴇʨʽʥʝʜʽ. 

ʈʦʤʘʥʜʘסʳ ʥʝʛʽʟʛʽ ʢʝʣʽʥ ʦʙʨʘʟʜʘʨʳʥ ʙʳʣʘʡ ʪʦʧʪʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ: çʉʘʣʠʭʘ ï 

ʜᴅʩʪװʨʣʽ ʢʝʣʽʥ ʙʝʡʥʝʩʽ, ʉײʣʫץʘʩ ï ʞʘʩ ʢʝʣʽʥ(ʪʦץʘʣ) ʙʝʡʥʝʩʽ, ɸʞʘʨʢװʣ ï 

ʞʘשʘʰʳʣ, ʝשʙʝʢץʦʨ ʢʝʣʽʥ ʙʝʡʥʝʩʽè. ʉʘʣʠʭʘ ï ץʠʳʥʜʳץץʘ ʤʦʡʳʤʘʡʪʳʥ, ᴅʫʣʝʪʪʽש 

ʥʘʤʳʩʳʥ ᴇʟ ʥʘʤʳʩʳʥʘʥ ʞʦסʘʨʳ ץʦʷʪʳʥ, ʽʰʢʽ ʤשײʳ ʤʝʥ ʩʝʟʽʤʽʥ ʪʝʨʝשʛʝ 

ʞʘʩʳʨסʘʥ ʤʳץʪʳ ᴅʡʝʣ ʦʙʨʘʟʳ. ʉʘʣʠʭʘʥʳש ʙʦʡʳʥʘʥ ʥʘסʳʟ ץʘʟʘץ ʢʝʣʽʥʽʥʝ ʪᴅʥ 

ʝשʙʝʢץʦʨʣʳץ ʢᴇʨʽʥʝʜʽ. ʆʣ ʪʘש ʘʪʧʘʡ ʪײʨʳʧ, ʩʘʤʘʫʨʳʥ ץʦʡʳʧ, ʦʪ ʞʘסʳʧ, ʪʽʧʪʽ 

ʢװʡʝʫʽʥʝʥ ʪʘʷץ ʞʝʧ, ʜʝʥʝʩʽ ʘʫʳʨʳʧ ʪײʨʩʘ ʜʘ װʡ ʰʘʨʫʘʩʳʥ ʤװʣʪʽʢʩʽʟ ʘʪץʘʨʘʜʳ. 

ʆʥʳש ʙײʣ ᴅʨʝʢʝʪʪʝʨʽ çʢʝʣʽʥ ʙʦʩʘסʘʜʘ ʩʽʨʝʩʽʧ ץʘʣʩʳʥè ʜʝʛʝʥ ʝʩʢʽ ʪᴅʨʙʠʝʥʽש 

ʢᴇʨʽʥʽʩʽ ʽʩʧʝʪʪʝʩ. ɸʣ ʉײʣʫץʘʩʪʳש ʢʝʣʽʥ ʙʦʣʳʧ ʪװʩʢʝʥ ʩᴅʪʽ ʤʝʥ ʦסʘʥ ʜʝʡʽʥʛʽ 

ʦץʠסʘʣʘʨ ʨʦʤʘʥʜʘ ᴇʪʝ ᴅʩʝʨʣʽ ʩʫʨʝʪʪʝʣʛʝʥ. ʆʥʳש ʢʝʣʽʥ ʙʦʣʳʧ ʪװʩʫ ʪʘʨʠʭʳ װʣʢʝʥ 

ʤʘʭʘʙʙʘʪ ʧʝʥ ץʠʳʥ ʪʘשʜʘʫʜʘʥ ʙʘʩʪʘʣʘʜʳ. ʉײʣʫץʘʩ ɽʣʰʽʙʝʢʪʽש ʘʫʳʣʳʥʘ 

ʢʝʣʛʝʥʜʝ, ʦʣ ʘʣסʘʰץʳʜʘ ʝʢʽʥʰʽ ᴅʡʝʣʽ ɸʞʘʨʢװʣ ʤʝʥ ʝʥʝʩʽ ʅᴅʩʽʧʪʽװ שʡʽʥʝ ʪװʩʝʜʽ. 

ɹᴅʡʙʽʰʝ ɹʠʞʽʛʽʪ ʞʘʩ ʢʝʣʽʥʜʽ ʙʽʨʜʝʥ ʞʘץʪʳʨʤʘʡ, ʢʝʣʝ ʩʘʣʘ çץʘʡʩʳ, ʙʝʪʽʥ 

ʘʰʘʡʳʥ!è ʜʝʧ ʰʳʤʳʣʜʳסʳʥ ʞײʣץʳʣʘʡʜʳ. ɹʽʨʘץ ɸʞʘʨʢװʣ ʞʘʩ ʢʝʣʽʥʜʽ 

 ʩʳʥ. ɸʣʳʩ ʞʦʣʜʘʥץʽʟ, ʙʝʪʘʰʘʨ ʩʘʣʪʳ ᴅʣʽ ʘʣʜʘ. ʊʳʥʳשʘʰʪʘʧ, çʉʘʙʳʨ ʝʪʽסʦʨץ

ʰʘʨʰʘʧ ʢʝʣʜʽè [2, 45 ʙ.] ʜʝʧ ɹʠʞʽʛʽʪʪʽש ʙʝʪʽʥ ץʘʡʪʘʨʘʜʳ. ʉײʣʫץʘʩ ᴇʪʝ ʢᴇʨʽʢʪʽ, 

 ʩʘʙʳʨʣʳ, ʙʠʷʟʳ שʨʣʳ ʢᴇʟʜʽ ʘʨʫ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. ʆʣ ᴇʟʽʥʽײʰʘʰʪʳ, ʥ שʦʣʘץ

ʤʽʥʝʟʽʤʝʥ ʞᴅʥʝ ʠʙʘʣʳʣʳסʳʤʝʥ ɽʣʰʽʙʝʢʪʽש ʝʨʝʢʰʝ ʩװʡʽʩʧʝʥʰʽʣʽʛʽʥʝ ʙᴇʣʝʥʝʜʽ. 

ʊײʪʘʩʪʘʡ ʘʣסʘʥʜʘ, ʉײʣʫץʘʩʪʳש ʢʝʣʽʥ ʙʦʣʳʧ ʪװʩʫʽ ï ʝʩʢʽ ʜᴅʩʪװʨ ʤʝʥ ʞʘʩ 

ʞװʨʝʢʪʽץ שʘʣʘʫʳ ʘʨʘʩʳʥʜʘסʳ ʢװʨʝʩʪʽש ʞʝשʽʩʽ ʨʝʪʽʥʜʝ ʩʫʨʝʪʪʝʣʛʝʥ.  

çנʘʩʳʨ ʥײʨʳè ʨʦʤʘʥʳʥʜʘסʳ ɸʞʘʨʢװʣ ʦʙʨʘʟʳ ʉʘʣʠʭʘ ʤʝʥ ʉײʣʫץʘʩץʘ 

 ʪᴅʨʙʠʝʩʽʤʝʥ ʞᴅʥʝ ʙʘʪʳʣ ץʘʣʘʣʳץ ,ʘʨʘʩʳʤʝʥץʘʰʳʣ ʢᴇʟשʞʘ שʘʥʜʘ ᴇʟʽʥʽסʘʨʘץ

ʤʽʥʝʟʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʉʘʣʠʭʘ ʤʝʥ ʉײʣʫץʘʩ ʥʘסʳʟ ץʘʟʘץʳ ʜᴅʩʪװʨʣʽ ʘʫʳʣʜʘ, 

ʢᴇʰʧʝʣʽ ʪײʨʤʳʩ ʟʘשʜʳʣʳץʪʘʨʳʤʝʥ ᴇʩʩʝ, ɸʞʘʨʢװʣ ʦʨʳʩ-ץʘʟʘץ ʘʨʘʣʘʩץʘʥ 

-ʩʝʣʝʥʜʝ (ɽʚʛʝʥʴʝʚʢʘ) ᴇʩʢʝʥ. ʆʣ ʦʨʳʩ ʤʝʢʪʝʙʽʥ ʙʽʪʽʨʛʝʥ, ʩʘʫʘʪʪʳ, ʝʩʝʧ ץʘʣʘʣʳץ

ʰʦʪץʘ ʞװʡʨʽʢ ʢʝʣʽʥ ʙʦʣʳʧ ʩʫʨʝʪʪʝʣʝʜʽ. ʆʥʳש ʤʽʥʝʟʽʥʜʝʛʽ ʘʰʳץʪʳץ ʧʝʥ ʪʽʢʝ 

ʘʡʪʘʪʳʥ ץʘʩʠʝʪʽ ʦʩʳ çʦʨʳʩʰʘè ʪᴅʨʙʠʝʩʽʥʝʥ ʙʘʩʪʘʫ ʘʣʘʜʳ. ɸʞʘʨʢװʣ ï ʘʫʳʣ 

ᴇʤʽʨʽʥʝ ʞʘשʘʣʳץ ᴅʢʝʣʛʝʥ ʢʝʣʽʥ. ʆʥʳש ʙʘʩץʘʣʘʨʜʘʥ ʙʘʩʪʳ ʘʡʳʨʤʘʰʳʣʳסʳ ï 

ʪײʨʤʳʩʪʳץ ʞʘסʜʘʡʜʳ ʞʘץʩʘʨʪʫסʘ ײʤʪʳʣʫʳ. ʆʣ ץʘʟʘץ ʘʫʳʣʳʥʜʘסʳ ʩʫ ʳʩʳʪʳʧ 

ʞʫʳʥʫ ʜᴅʩʪװʨʽʥ ʤʽʩʝ ʪײʪʧʘʡ, ɽʣʰʽʙʝʢ ʙʘʡסʘ ʘʨʥʘʡʳ ʦʨʳʩ װʣʛʽʩʽʥʜʝʛʽ ʤʦʥʰʘ 

ʩʘʣʜʳʨʪʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʉʘʣʠʭʘ ʤʝʥ ʉײʣʫץʘʩ ʪʝʢ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʤʝʥ 

ʘʡʥʘʣʳʩʩʘ, ɸʞʘʨʢװʣ ʘʫʳʣסʘ ʙʘʫ-ʙʘץʰʘ ʝʛʫʜʽ (ʢʘʨʪʦʧ, ʩᴅʙʽʟ, ץʳʟʘʥʘץ, ʞװʛʝʨʽ) 

ʝʥʛʽʟʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣ ʘʫʳʣ ᴅʡʝʣʜʝʨʽʥʝ ʪײʰʧʘʨʘ, ʤʘʥʪʳ ʩʠʷץʪʳ ʞʘשʘ 

ʪʘסʘʤ ʪװʨʣʝʨʽʥ ʧʽʩʽʨʫʜʽ װʡʨʝʪʝʜʽ. ʉʘʣʠʭʘ ʢװʡʝʫʽʥʝʥ ʪʘʷץ ʞʝʩʝ ʜʝ ʪᴇʟʽʧ, çʞʘʙʫʣʳ 

 ʳʥʘ (ʙʝʜʝʫʣʽʛʽ ʤʝʥסʳʪʩʳʟʜʳץʙʘ שʣ ᴇʟʽʥʽװʘʣʜʳʨʩʘ, ɸʞʘʨʢץ ʘʟʘʥʜʳ ʞʘʙʫʣʳèץ

 ᴅʡʝʣʽʥʝ ʪᴅʥ ץʘʟʘץ ʨʘʡʜʳ. ʆʣײʘ) ʰʳʜʘʡ ʘʣʤʘʡ, ɽʣʰʽʙʝʢʪʝʥ ʝʨʢʽʥʜʽʢ ʩץʘʥʳʰסʳʟץ

ʝʤʝʩ ʙʘʪʳʣʜʳץ ʪʘʥʳʪʳʧ, ɺʝʨʥʳʡ (ץʘʟʽʨʛʽ ɸʣʤʘʪʳ) ץʘʣʘʩʳʥʘ ʞʝʢʝ ʢᴇʰʽʧ ʙʘʨʳʧ, 

ʜʝʨʙʝʩ ᴇʤʽʨ ʩװʨʫʜʽ ʪʘשʜʘʡʜʳ. ʊװʡʽʥʜʝʡ ʘʡʪץʘʥʜʘ, ʉʘʣʠʭʘ ï ʪᴇʟʽʤʜʽʣʽʢʪʽש, 
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ʉײʣʫץʘʩ ï ʩײʣʫʣʳץ ʧʝʥ ʠʙʘʣʳʣʳץʪʳש ʥʳʰʘʥʳ ʙʦʣʩʘ, ɸʞʘʨʢװʣ ï ʙʽʣʽʤ ʤʝʥ 

ʞʘשʘʰʳʣʜʳץʪʳש, ᴅʡʝʣ ʙʦʩʪʘʥʜʳסʳʥʳש ʞʘʨץʳʥ װʣʛʽʩʽ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣסʘʥ. 

ʐᴅʨʙʘʥʫ ײפʤʘʨʦʚʘʥʳש çנʘʩʳʨ ʥײʨʳè ʨʦʤʘʥʳʥʜʘ ץʘʟʘץʪʳש ʢʝʣʽʥ ʪᴅʨʙʠʝʩʽʥʝ, 

ʦʥʳש ʦʪʙʘʩʳʥʜʘסʳ ʦʨʥʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥʝ ץʘʪʳʩʪʳ ʢᴇʧʪʝʛʝʥ ʝʞʝʣʛʽ ʩʘʣʪ-ʜᴅʩʪװʨ 

ʩʫʨʝʪʪʝʣʛʝʥ. ʂʝʣʽʥ ʪװʩʢʝʥʜʝ ʦʥʳש ʙʝʪʽʥ ʘʰʫ (ʙʝʪʘʰʘʨ) װʣʢʝʥ ʩʘʣʪʘʥʘʪʧʝʥ ᴇʪʝʜʽ. 

ʈʦʤʘʥʜʘ ɸʞʘʨʢװʣʜʽש ʰʳʤʳʣʜʳץ ʽʰʽʥʜʝ ʦʪʳʨʫʜʘʥ ʙʘʩ ʪʘʨʪʳʧ, çʙʝʪʽʤʜʽ ʘʰʧʘʡ 

ʪײʨʳʧ ʰʳסʫסʘ ʙʦʣʘ ʤʘ?è ʜʝʧ ʩᴇʛʽʩ ʝʩʪʽʛʝʥ ʩᴅʪʽ ʘʨץʳʣʳ ʙײʣ ʜᴅʩʪװʨʜʽש 

ʤʘשʳʟʜʳʣʳסʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ʂʝʣʽʥʥʽװ שʡʛʝ ʢʝʣʛʝʥ ץʦʥʘץʪʘʨסʘ ʰʘʡ ײץʶʳ ï ʦʥʳש 

 שʦʣʳʥʳץ שʦ שʣʜʽװʙʝʣʛʽʩʽ. ɸʞʘʨʢ שʨʤʝʪʽ ʤʝʥ ʠʙʘʩʳʥʳײץ ʣʢʝʥʜʝʨʛʝ ʜʝʛʝʥװ

ʙʽʣʝʟʽʛʽʥ ʩʦʣ ץʦʣʳʤʝʥ ײʩʪʘʧ, ʝʧʧʝʥ ʢʝʩʝ ײʩʳʥʫʳ ʙײʨʳʥ-ʩʦשʜʳ ʩʦʣ ʘʫʳʣʜʘ 

ʙʦʣʤʘסʘʥ ʝʨʝʢʰʝ ʠʙʘʣʳʣʳץ ʨʝʪʽʥʜʝ ʩʫʨʝʪʪʝʣʝʜʽ. ɹײʣ ʩʘʣʪ-ʜᴅʩʪװʨʣʝʨ ʨʦʤʘʥʜʘ 

 ʣʢʝʥʜʝʨʛʝװ ʙʽʨʣʽʢ ʧʝʥ ץʢʝʣʽʥʜʽʢ ᴇʤʽʨʛʝ ʙʝʡʽʤʜʝʣʫʽʥ, ʦʪʙʘʩʳʣʳ שᴅʡʝʣʽʥʽ ץʘʟʘץ

ʜʝʛʝʥ ײץʨʤʝʪʪʽ ʩʘץʪʘʫʜʳײץ שʨʘʣʳ ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ʐʳסʘʨʤʘʜʘ ççʂʝʣʽʥ ï 

ʢʝʣʽשè ʜʝʧ ʪײʨסʘʥ ʞʦץ ʧʘ ʪװʧ ʤʘסʳʥʘʩʳ. ᴆʟʽ ʙʽʣʝʪʽʥ ᴇʟʙʝʢ ʧʝʥ ײʡסʳʨ ʪʽʣʽʥʜʝ 

çʢʝʣè ʜʝʛʝʥ ʩᴇʟ ʢʝʣʽש-ʽʟ ʜʝʛʝʥ סײʳʤʜʳ ʘʡʪʘʜʳ. פʘʟʘץʪʳש ʢʝʣʽʥʽ ʜʝ ʦʩʳʥʳ 

ʘסשʘʨʪʩʘ ʢʝʨʝʢè [2, 54 ʙ.] ʜʝʧ ʢʝʣʽʥ ʩᴇʟʽʥʽש ʪᴇʨʢʽʥʽʥ ʢʝʣʪʽʨʝ ᴇʪʝʜʽ.  

ʂʝʣʽʥ ʙʝʡʥʝʩʽ ץʘʟʘץ ʧʨʦʟʘʩʳʥʜʘ ʢᴇʙʽʥʝ ʝʥʝ ʦʙʨʘʟʳ ʘʨץʳʣʳ ʘʰʳʣʳʧ, 

ʦʪʙʘʩʳ ʽʰʽʥʜʝʛʽ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʘʷʩʳʥʜʘ ʢᴇʨʢʝʤʜʽʢ ʩʠʧʘʪץʘ ʠʝ ʙʦʣʘʜʳ. 

ʐᴅʨʙʘʥʫ ײפʤʘʨʦʚʘʥʳש çɹʦʟץʳʨʘʫè ᴅשʛʽʤʝʩʽʥʜʝ ʜʝ ʦʩʳ ʩʘʙʘץʪʘʩʪʳץ ʘʡץʳʥ 

ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. ʐʳסʘʨʤʘʜʘ ʂװʣʠʤʘʥ ʘʧʘ ʤʝʥ ʢʝʣʽʥʽ פʘʤʘʨʠʷ ʘʨʘʩʳʥʜʘסʳ 

 ʪʘʨץʨʧʘײ ,ʳ ʢʝʣʽʥ ʙʦʣʤʳʩʳסʪʘʥʳʤʜʘ ץʣʪʪʳײ ʳʣʳץʘʪʳʥʘʩ ʘʨץ-ʘʨʳʤץ

ʘʨʘʩʳʥʜʘסʳ ʢᴇʟץʘʨʘʩ ץʘʡʰʳʣʳסʳ ʞᴅʥʝ ʦʪʙʘʩʳʣʳװ ץʡʣʝʩʽʤ ʤᴅʩʝʣʝʣʝʨʽ 

ʙʝʡʥʝʣʝʥʝʜʽ. ʂװʣʠʤʘʥ ʘʧʘ ײʣʳʥ ײʟʘʪץʘʥ ʘʥʘ ʨʝʪʽʥʜʝ ʢʝʣʽʥʽʥʽש ʢʝʡʙʽʨ 

ᴅʨʝʢʝʪʪʝʨʽʥ ץʘʟʘץʳ ʪᴅʨʙʠʝʤʝʥ װʡʣʝʩʧʝʡʪʽʥ ץʳʣʳץ ʜʝʧ ץʘʙʳʣʜʘʡʜʳ. ᴄʩʽʨʝʩʝ 

 ʘʨʩʳ ʘʣʫʳ ʝʥʝʩʽʥʝץ ʪʘʧץʰʘײץ ʤʳʩʪʘʥ ʢʝʣʛʝʥ ʩᴅʪʪʝ ʦʥʳײʡʝʫʽ ʞװʢ שʘʤʘʨʠʷʥʳפ

ʝʨʩʽ ʢᴇʨʽʥʝʜʽ. ɹײʣ ʪײʩʪʘ ʝʥʝʥʽש çײʷʪ ʙʦʣʘʜʳè ʜʝʛʝʥ ʪװʩʽʥʽʛʽ ʘʨץʳʣʳ ʜᴅʩʪװʨʣʽ 

 שʘʤʘʨʠʷʥʳפ ʘʨʳʣʘʜʳ. ɸʣסשʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ ʘץ ʳ ʢʝʣʽʥ ᴅʜʝʙʽʥʝסʘʤʜʘסʦץ

çʪװʫ, ʘʧʘ-ʘʡ! ʉʽʟʛʝ ײʥʘʤʘʩʘ, ᴇʟʽʤʝ ײʥʘʡʜʳ, ʦʥʳש ʥʝʩʽʥʝ ʪʘʨʳʥʜʳשʳʟ. ʉװʡʩʝʤ 

ᴇʟʛʝ ʙʽʨʝʫ ʝʤʝʩ, ʩʽʟʜʽש ʙʘʣʘשʳʟ סʦʡè [3, 403 ʙ.] ʜʝʛʝʥ ʞʘʫʘʙʳ ʦʥʳש ʘʰʳץ 

ʤʽʥʝʟʽʥ, ʩʝʟʽʤʜʽ ʞʘʩʳʨʤʘʡʪʳʥ ʝʨʢʽʥ ʙʦʣʤʳʩʳʥ ʪʘʥʳʪʘʜʳ. ʆʩʳ ʪײʩʪʘ ʰʳסʘʨʤʘʜʘ 

ʝʥʝ ʤʝʥ ʢʝʣʽʥ ʘʨʘʩʳʥʜʘסʳ ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʘץʪʳסʳʩ ʪʝʨʝשʜʝʡ ʪװʩʝʜʽ. 

ɸʚʪʦʨ ʝʢʽ ʢʝʡʽʧʢʝʨ ʘʨʘʩʳʥʜʘסʳ ʩʘʣץʳʥʜʳץʪʳ ʪײʨʤʳʩʪʳץ ʜʝʪʘʣʴʜʘʨ 

ʘʨץʳʣʳ ʰʝʙʝʨ ʙʝʨʝʜʽ. ʂװʣʠʤʘʥ ʘʧʘʥʳש çʘʪʘʤ ʟʘʤʘʥסʳ ʞʳʨʳײץ ץʣʘץ ʩʘʨʳ 

ʩʘʤʘʫʨʳʥʜʳè ʢᴇʪʝʨʽʧ, ʙᴇʣʝʢ ʰʘʡ ʽʰʫʽ ï ʨʝʥʽʰ ʧʝʥ ʽʰʢʽ ץʘʨʩʳʣʳץʪʳש 

ʩʠʤʚʦʣʜʳץ ʢᴇʨʽʥʽʩʽ. ɸʣ פʘʤʘʨʠʷʥʳש çʪʫסʘʥ ʰʝʰʝʤ ʙʦʣʩʘ סʦʡ, ʙװʡʪʧʝʩ ʝʜʽè [3, 

403 ʙ.] ʜʝʧ ʦʡ ʪװʶʽ ʢʝʣʽʥ ʧʩʠʭʦʣʦʛʠʷʩʳʥʜʘסʳ ʞʘʪʩʳʥʫ ʩʝʟʽʤʽʥ, ʞʘשʘ ʦʨʪʘסʘ 

ʙʝʡʽʤʜʝʣʫʜʽץ שʠʳʥʜʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. ʆʥʳש çɸʧʳʨ-ʘʫ, ʢʝʣʽʥ ʙʦʣʫ ץʘʥʜʘʡ ץʠʳʥ!è 

[3, 403 ʙ.] ʜʝʛʝʥ ʽʰʢʽ ʪʦʣסʘʥʳʩʳ ʘʨץʳʣʳ ץʘʟʘץ ʢʝʣʽʥʽʥʽש ᴅʣʝʫʤʝʪʪʽʢ ᴅʨʽ 

ʤʦʨʘʣʴʜʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ʘʰʳʣʘʜʳ. ᴄשʛʽʤʝʜʝ ɸʩץʘʨʙʝʢ ʙʝʡʥʝʩʽ ʜʝ ʤʘשʳʟʜʳ 

 ʩʽʥʽʩʧʝʫʰʽʣʽʢʪʽװʳ ʪסʘʨʘʩʳʥʜʘ שʘʨʘʜʳ. ʆʣ ʘʥʘʩʳ ʤʝʥ ʞʘʨʳʥʳץʳʟʤʝʪ ʘʪץ

ʩʘʙʳʨʤʝʥ ʰʝʰʫʛʝ ʪʳʨʳʩʳʧ, ʝʢʽ ʞʘץʪʳ ʞʘʨʘʩʪʳʨʫʰʳ ʪײʣסʘ ʨʝʪʽʥʜʝ ʢᴇʨʽʥʝʜʽ. 

ʂʝʡʽʧʢʝʨʜʽש çפʘʤʘʨ, ʦʩʳ ʝʢʝʫʤʽʟ ʥʝסʳʧ ʙʽʨ ʘʧʘʤʜʳ ʘʣʜʘʡ ʘʣʤʘʡʤʳʟ, ᴅ? ʆʣ ʢᴅʨʽ 

ʘʜʘʤ סʦʡ, ʝʩʢʽʥʽ ʢᴇʨʽʧ ץʘʣסʘʥéʅʝסʳʧʪʳ ʩʦʥʰʘ, ʙʽʨ ʢʝʤʧʽʨʜʽש ʢᴇשʽʣʽʥ ʪʘʙʘ 

ʘʣʤʘʡ. ʉʦʣʘʡ ʝʤʝʩ ʧʝ. פʘʤʘʨʞʘʥ, ʘʡʪʰʳ, ʘץʳʣʳש ʙʘʨ סʦʡè [3, 408 ʙ.] ʜʝʫʽ 
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ʘʨץʳʣʳ װʣʢʝʥʜʽ ʩʳʡʣʘʫ, ʦʪʙʘʩʳ ʪײʪʘʩʪʳסʳʥ ʩʘץʪʘʫ ʩʝʢʽʣʜʽ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨ 

ʜᴅʨʽʧʪʝʣʝʜʽ. 

ʂװʣʠʤʘʥ ʜʘ ᴇʟʽʥʽש ʙʽʨ ʢʝʟʜʝ ʞʘʩ ʙʦʣסʘʩʳʥ ʝʩʽʥʝ ʪװʩʽʨʽʧ, ʝʣʜʽש ʩᴇʟʽ ʜʝʧ 

ʢʝʣʽʥʽʥ ʨʝʥʞʽʪʽʧ ʘʣסʘʥʳʥ ʪװʩʽʥʝʜʽ. ʄײʥʜʘ ʂװʣʠʤʘʥʥʳש ʢᴇʟץʘʨʘʩʳ ʘʨץʳʣʳ 

ʢʝʣʽʥʥʽש ʪʦʣʳץ ʙʝʡʥʝʩʽ ʢᴇʨʽʥʝʜʽ. ʆʥʳש ʩʦʥʜʘʡ ʠʙʘʣʳסʳ, ʘʰʳץ ʞʘʨץʳʥʜʳסʳ, 

ʜװʥʠʝʛʝ ץʳʟʳץʧʘʡʪʳʥʳ, ʢװʡʝʫʽʥ ʩʳʡʣʘʡʪʳʥʳ, ʙᴅʨʽʥʝ ʝʣʞʽʨʝʧ ʪײʨʘʪʳʥʳ 

ᴅשʛʽʤʝʜʝ ʝʥʝ ʢᴇʟʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ.  

 ʳ ʢʝʣʽʥ ʙʝʡʥʝʩʽסʘʨʤʘʣʘʨʳʥʜʘסʤʘʨʦʚʘ ʰʳײפ ʘʥʜʘ, ʐᴅʨʙʘʥʫץʦʨʳʪʘ ʘʡʪפ

 ץʙʦʣʤʳʩʳʥ, ʨʫʭʘʥʠ ʤᴅʜʝʥʠʝʪʽʥ ʞᴅʥʝ ʦʪʙʘʩʳʣʳ ץʣʪʪʳײ שᴅʡʝʣʽʥʽ ץʘʟʘץ

 ʳʟʜʳ ʢᴇʨʢʝʤ ʦʙʨʘʟ ʨʝʪʽʥʜʝשʘʨʘʩʳʥ ʪʘʥʳʪʘʪʳʥ ʤʘץʘ ʜʝʛʝʥ ʢᴇʟסʪʘʨץʥʜʳʣʳײץ

ʢᴇʨʽʥʝʜʽ. ɾʘʟʫʰʳ çנʘʩʳʨ ʥײʨʳè ʨʦʤʘʥʳ ʤʝʥ çɹʦʟץʳʨʘʫè ᴅשʛʽʤʝʩʽʥʜʝ ʢʝʣʽʥ 

ʪײʣסʘʩʳʥ ʪʝʢ ʪײʨʤʳʩʪʳץ ʜʝשʛʝʡʜʝ ʝʤʝʩ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

 ʘʪʳʥʘʩ, ᴅʩʽʨʝʩʝץ-ʘʨʳʤץ ʳסʙʝʡʥʝʣʝʡʜʽ. ʂʝʡʽʧʢʝʨʣʝʨ ʘʨʘʩʳʥʜʘ שʳʨʳʥʘʥ ʪʝʨʝץ

ʝʥʝ ʤʝʥ ʢʝʣʽʥ ʘʨʘʩʳʥʜʘסʳ ʪװʩʽʥʽʩʪʽʢ ʧʝʥ ץʘʡʰʳʣʳץ ʘʨץʳʣʳ ץʘʟʘץ ץʦסʘʤʳʥʜʘסʳ 

ʜᴅʩʪװʨ ʤʝʥ ʞʘשʘʰʳʣʜʳץ ʤᴅʩʝʣʝʩʽ ʘʰʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʚʪʦʨʜʳש ʢʝʣʽʥ ʦʙʨʘʟʳʥ ʘʰʫʜʘ ʧʩʠʭʦʣʦʛʠʷʣʳץ 

ʪʘʣʜʘʫ, ʜʠʘʣʦʛ, ʽʰʢʽ ʤʦʥʦʣʦʛ ʞᴅʥʝ ʪײʨʤʳʩʪʳץ ʜʝʪʘʣʴʜʘʨʜʳ ײʪʳʤʜʳ ץʦʣʜʘʥסʘʥʳ 

ʘʥʳץʪʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʰʳסʘʨʤʘʣʘʨʜʘסʳ ʢʝʣʽʥʜʝʨʛʝ ʪᴅʥ ʠʙʘʣʳץ, 

ʩʘʙʳʨʣʳʣʳץ, ʤʝʡʽʨʽʤʜʽʣʽʢ ʧʝʥ ʦʪʙʘʩʳ ʙʽʨʣʽʛʽʥ ʩʘץʪʘʫסʘ ײʤʪʳʣʳʩ ʩʠʷץʪʳ 

 .ʘʣʘʥʜʳסʢᴇʨʽʥʽʩʽ ʨʝʪʽʥʜʝ ʙʘ שʪᴅʨʙʠʝʥʽ ץʣʪʪʳײ ʘʩʠʝʪʪʝʨץ

ʆʩʳʣʘʡʰʘ, ʐᴅʨʙʘʥʫ ײפʤʘʨʦʚʘ ʰʳסʘʨʤʘʣʘʨʳʥʜʘסʳ ʢʝʣʽʥ ʙʝʡʥʝʩʽ ï ץʘʟʘץ 

ᴅʜʝʙʠʝʪʽʥʜʝʛʽ ᴅʡʝʣ ʦʙʨʘʟʳʥ ʪʦʣʳץʪʳʨʘ ʪװʩʝʪʽʥ, ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨ ʤʝʥ 

ʘʜʘʤʛʝʨʰʽʣʽʢ ײʩʪʘʥʳʤʜʘʨʜʳ ʜᴅʨʽʧʪʝʡʪʽʥ ʢᴇʨʢʝʤʜʽʢ ʤᴅʥʽ ʪʝʨʝש ʦʙʨʘʟʜʘʨʜʳש 

ʙʽʨʽ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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ʅ.ɽ. ʊʘʫʝʢʝʣʦʚ  
ʄʘʛʠʩʪʨʘʥʪ, ϧ. ɾϰʙʘʥʦʚ ʘʪʳʥʜʘϤʳ ɸϨʪϺʙʝ ϺϬʽʨʣʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸϨʪϺʙʝ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ ץʘʟʘץ ʘʫʳʟ ᴅʜʝʙʠʝʪʽʥʜʝʛʽ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ʤʝʥ ʙʘʪʳʨʣʳץ 

ʵʧʦʩʪʘʨʜʳש ᴇʟʘʨʘ ʞʘʥʨʣʳץ, ʢᴇʨʢʝʤʜʽʢ ʞᴅʥʝ ʠʜʝʷʣʳץ ʩʘʙʘץʪʘʩʪʳסʳ סʳʣʳʤʠ 

ʪײʨסʳʜʘʥ ʪʘʣʜʘʥʘʜʳ. ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש ʵʧʠʢʘʣʳץ ʞʳʨʣʘʨסʘ ײʣʘʩʫ װʜʝʨʽʩʽ 

ʪʘʨʠʭʠ-ʛʝʥʝʪʠʢʘʣʳץ, ʪʠʧʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʦʵʪʠʢʘʣʳץ ץʳʨʣʘʨʳʥʘʥ 

 ʜʘʤʫ ץʳ ʵʚʦʣʶʮʠʷʣʳסʨ ʘʷʩʳʥʜʘװʜᴅʩʪ ץʬʦʣʴʢʣʦʨʣʳ שʘʨʘʩʪʳʨʳʣʳʧ, ʦʣʘʨʜʳץ

ʞʦʣʜʘʨʳ ʘʡץʳʥʜʘʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ʤʝʥ ʙʘʪʳʨʣʳץ ʵʧʦʩʪʘʨסʘ ʪᴅʥ 

ʦʨʪʘץ ʩʶʞʝʪʪʝʨ, ʤʦʪʠʚʪʝʨ ʤʝʥ ʦʙʨʘʟʜʘʨ ʞװʡʝʩʽ ʩʘʨʘʣʘʥʳʧ, ʦʣʘʨʜʳש 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳ ʢᴇʨʢʝʤʜʽʢ ײץʨʳʣʳʤ, ʫʘץʳʪ ʧʝʥ ʢʝשʽʩʪʽʢ ʙʝʡʥʝʩʽ, ʢʝʡʽʧʢʝʨ 

ʪʠʧʦʣʦʛʠʷʩʳ ʪײʨסʳʩʳʥʘʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʜʝʛʽ 

ʤʠʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ץʠʷʣ-סʘʞʘʡʳʧ ʵʣʝʤʝʥʪʪʝʨʜʽש ʵʧʦʩʪʳץ ʞʳʨʣʘʨʜʘ ʪʘʨʠʭʠ-

ᴅʣʝʫʤʝʪʪʽʢ ʤʘʟʤײʥʤʝʥ ײʰʪʘʩʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢᴇʨʩʝʪʽʣʝʜʽ. 

ʄʘץʘʣʘʜʘ ʬʦʣʴʢʣʦʨʪʘʥʫ סʳʣʳʤʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʘʨʠʭʠ-

ʛʝʥʝʪʠʢʘʣʳץ, ʩʘʣʳʩʪʳʨʤʘʣʳ-ʪʘʨʠʭʠ, ʪʠʧʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ-

ʩʝʤʠʦʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʰʝʢʪʝʫʣʝʨʽ ʪʘʣʜʘʥʳʧ, ʙʘʪʳʨʣʳץ 

ʝʨʪʝʛʽʣʝʨʜʽש ʵʧʦʩץʘ ײʣʘʩʫʳʥ ʟʝʨʪʪʝʫʜʝʛʽ ᴅʜʽʩʥʘʤʘʣʳץ ʤᴅʩʝʣʝʣʝʨ ʞװʡʝʣʝʥʝʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʘʪʳʨʣʳץ ʞʘʥʨʣʘʨʜʳץ שʘʣʳʧʪʘʩʫ ʟʘשʜʳʣʳץʪʘʨʳʥ, 

ʭʘʣʳץʪʳש ʵʧʠʢʘʣʳץ ʩʘʥʘʩʳ ʤʝʥ ʢᴇʨʢʝʤʜʽʢ ʦʡʣʘʫ ʞװʡʝʩʽʥ ʪʝʨʝש ʪװʩʽʥʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽ, ʙʘʪʳʨʣʳץ ʵʧʦʩ, ʬʦʣʴʢʣʦʨ, ᴅʜʽʩʥʘʤʘ, 

ʩʶʞʝʪ, ʤʠʬʦʧʦʵʪʠʢʘ. 

 

 

 ץʙʽʨʽ ï ʙʘʪʳʨʣʳ שʳʟʜʳ ʩʘʣʘʣʘʨʳʥʳשʢᴇʥʝ ᴅʨʽ ʤʘ שʝ שʘʫʳʟ ᴅʜʝʙʠʝʪʽʥʽ ץʘʟʘפ

ʝʨʪʝʛʽʣʝʨ ʤʝʥ ʙʘʪʳʨʣʳץ ʵʧʦʩ. ɹײʣ ʞʘʥʨʣʘʨ ʭʘʣʳץʪʳש ʪʘʨʠʭʠ ʞʘʜʳʥ, 

ʜװʥʠʝʪʘʥʳʤʳʥ, ʝʨʣʽʢ ʧʝʥ ʝʣʜʽʢ ʪʫʨʘʣʳ סײʳʤʜʘʨʳʥ ʙʝʡʥʝʣʝʡʜʽ. ɹʘʪʳʨʣʳץ 

ʝʨʪʝʛʽʣʝʨ ʫʘץʳʪ ᴇʪʝ ʢʝʣʝ ʵʧʠʢʘʣʳץ ʞʳʨʣʘʨʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣסʘʥ 

ʙʘʩʪʘʧץʳ ʢᴇʨʢʝʤʜʽʢ ץʘʙʘʪ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 

ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש ʵʧʦʩץʘ ײʣʘʩʫ ʧʨʦʮʝʩʽʥ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʟʝʨʪʪʝʫ 

ʬʦʣʴʢʣʦʨʪʘʥʫ סʳʣʳʤʳʥʜʘסʳ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1]. 
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ɸʣʘʡʜʘ ʙײʣ ײץʙʳʣʳʩʪʳ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʽʨץʘʪʘʨ ᴅʜʽʩʥʘʤʘʣʳץ 

 ץʞʘʥʨʣʳ שʘʥʜʘ, ʝʨʪʝʛʽ ʤʝʥ ʵʧʦʩʪʳץʪʘʨ ʪʫʳʥʜʘʡʜʳ. ɸʪʘʧ ʘʡʪץʠʳʥʜʳץ

ʰʝʢʘʨʘʩʳʥ ʘʡץʳʥʜʘʫ, ʦʣʘʨʜʳש ʪʘʨʠʭʠ ʢʝʟʝשʜʝʨʽʥ ʥʘץʪʳʣʘʫ, ʧʦʵʪʠʢʘʣʳץ 

ʵʚʦʣʶʮʠʷʩʳʥ ʘʥʳץʪʘʫ ʤᴅʩʝʣʝʣʝʨʽ ʢʝʰʝʥʜʽ ʪᴅʩʽʣʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ 

ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש ʵʧʦʩץʘ ʘʡʥʘʣʫʳʥ ʟʝʨʪʪʝʫʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʥʘʤʘʣʳץ 

ʥʝʛʽʟʜʝʨʜʽ ʞװʡʝʣʝʫ ʘʩʘ ʤʘשʳʟʜʳ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ʤʝʥ ʙʘʪʳʨʣʳץ ʵʧʦʩʪʘʨʜʳץ שʘʣʳʧʪʘʩʫʳ ʭʘʣʳץʪʳש 

ᴅʣʝʫʤʝʪʪʽʢ-ʪʘʨʠʭʠ ʜʘʤʫʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. פʦסʘʤʜʳץ ץʘʪʳʥʘʩʪʘʨʜʳש 

ʢװʨʜʝʣʝʥʫʽ, ʩʳʨʪץʳ ʞʘʫʣʘʨʤʝʥ ʢװʨʝʩ, ʞʝʨ ʤʝʥ ʝʣʜʽ ץʦʨסʘʫ ʠʜʝʷʩʳ ʙʘʪʳʨ 

ʙʝʡʥʝʩʽʥʽש ʤʘʟʤײʥʳʥ ʙʘʡʳʪʳʧ, ʦʥʳש ʢᴇʨʢʝʤʜʽʢ ץʳʟʤʝʪʽʥ ʢʝשʝʡʪʪʽ. ʆʩʳ 

ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ʵʧʦʩʪʳץ ʦʡʣʘʫʜʳש ʘʣסʘʰץʳ ʩʘʪʳʩʳ 

ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʘʪץʘʨʜʳ ʜʝʫʛʝ ʙʦʣʘʜʳ. 

 

Ϸʜʝʙʠʝʪʢʝ ʰʦʣʫ.  

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ʤʝʥ ʙʘʪʳʨʣʳץ ʵʧʦʩʪʘʨʜʳש ʞʘʥʨʣʳץ ʪʘʙʠסʘʪʳ, 

ʦʣʘʨʜʳש ᴇʟʘʨʘ ʩʘʙʘץʪʘʩʪʳסʳ ʤʝʥ ʵʚʦʣʶʮʠʷʣʳץ ʜʘʤʫʳ ʬʦʣʴʢʣʦʨʪʘʥʫ 

 שʣ ʤᴅʩʝʣʝ ʝײʙʘʩʳʥʘʥ ʙʝʨʽ ʘʨʥʘʡʳ ʟʝʨʪʪʝʣʽʧ ʢʝʣʝʜʽ. ɹ שʘʩʳʨʜʳס ʳʣʳʤʳʥʜʘ ʍʍס

ʘʣʜʳʤʝʥ ʵʧʦʩʪʳש ʰʳסʫ ʪʝʛʽ ʤʝʥ ץʘʣʳʧʪʘʩʫ ʢʝʟʝשʜʝʨʽʥ ʘʡץʳʥʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʝשʙʝʢʪʝʨʜʝ ʢᴇʪʝʨʽʣʜʽ. 

ʆʨʳʩ ʬʦʣʴʢʣʦʨʪʘʥʫ סʳʣʳʤʳʥʜʘ ʙʘʪʳʨʣʳץ ʵʧʦʩ ʧʝʥ ʝʨʪʝʛʽʥʽש 

ʘʨʘץʘʪʳʥʘʩʳ ɺ.ʗ. ʇʨʦʧʧ ʝשʙʝʢʪʝʨʽʥʜʝ ʪʝʨʝש ʪʘʣʜʘʥʜʳ. נʘʣʳʤ ʝʨʪʝʛʽʥʽש 

 ʝʨʪʝʛʽʣʝʨʜʽ ץʡʝʩʽʥ ʟʝʨʪʪʝʡ ʦʪʳʨʳʧ, ʙʘʪʳʨʣʳװʞ ץʤʦʨʬʦʣʦʛʠʷʣʳ-ץʨʳʣʳʤʜʳײץ

ʵʧʦʩʪʳש ʘʨʭʘʠʢʘʣʳץ ʥʝʛʽʟʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʜʳ. ʆʥʳש ʧʽʢʽʨʽʥʰʝ, ʵʧʠʢʘʣʳץ 

ʞʳʨʣʘʨʜʳש ʩʶʞʝʪʽ ʤʝʥ ʢʦʤʧʦʟʠʮʠʷʩʳʥʜʘ ʝʨʪʝʛʽʣʽʢ ʤʦʪʠʚʪʝʨʜʽש ʩʘץʪʘʣʫʳ ï 

ʞʘʥʨʣʳץ ʜʘʤʫʜʳש ʟʘשʜʳ ʥᴅʪʠʞʝʩʽ. 

ɹʘʪʳʨʣʳץ ʵʧʦʩʪʳש ʪʘʨʠʭʠ ʥʝʛʽʟʜʝʨʽʥ ʟʝʨʪʪʝʫʜʝ ɹ.ʅ. ʇʫʪʠʣʦʚ ʙʘʪʳʨʣʳץ 

ʞʳʨʣʘʨʜʳ ᴅʣʝʫʤʝʪʪʽʢ-ʪʘʨʠʭʠ ײץʙʳʣʳʩ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʧ, ʵʧʦʩʪʳש 

 ʘʥʳʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ. ʆʣסʘʨץʳʟʜʳ ʨᴇʣ ʘʪשʤʘ שʨʜʽװʘʣʳʧʪʘʩʫʳʥʜʘ ʝʨʪʝʛʽʣʽʢ ʜᴅʩʪץ

ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽ ʵʧʦʩʪʳץ ʩʘʥʘʥʳש ʘʣסʘʰץʳ ʬʦʨʤʘʩʳ ʜʝʧ ʙʘסʘʣʘʡʜʳ. 

ʊװʨʢʽ ʭʘʣʳץʪʘʨʳʥʳש ʵʧʦʩʳʥ ʟʝʨʪʪʝʫʜʝ ɺ.ʄ. ɾʠʨʤʫʥʩʢʠʡ ʝשʙʝʢʪʝʨʽ 

ʘʡʨʳץʰʘ ʤᴅʥʛʝ ʠʝ. נʘʣʳʤ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ʤʝʥ ʵʧʦʩʪʘʨ ʘʨʘʩʳʥʜʘסʳ 

ʛʝʥʝʪʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʳ ʪװʨʢʽ ʵʧʦʩʳʥʳש ʜʘʤʫ ʢʝʟʝשʜʝʨʽʤʝʥ ʩʘʙʘץʪʘʩʪʳʨʘ 

 ʙʽʨʪʽʥʜʝʧ ʪʘʨʠʭʠ שʩʶʞʝʪʪʝʨʜʽ ץʘᴃʘʨʤʘʥʜʳץ ʞᴅʥʝ ץʘʨʘʩʪʳʨʳʧ, ʤʠʬʦʣʦʛʠʷʣʳץ

ʩʠʧʘʪ ʘʣʫ װʜʝʨʽʩʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 ʙʝʢʪʝʨʽʥʝʥשʣ ʤᴅʩʝʣʝ ʄ. ᴄʫʝʟʦʚ ʝײʳʣʳʤʳʥʜʘ ʙס ʬʦʣʴʢʣʦʨʪʘʥʫ ץʘʟʘפ

ʙʘʩʪʘʫ ʘʣʘʜʳ. ʆʣ ʙʘʪʳʨʣʳץ ʞʳʨʣʘʨʜʳש ʭʘʣʳץʪʳש ʢᴇʥʝ ʤʠʬʦʣʦʛʠʷʣʳץ 

ʜװʥʠʝʪʘʥʳʤʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʽʧ, ʝʨʪʝʛʽ ʤʝʥ ʵʧʦʩʪʳש 

ʘʨʘʩʳʥʜʘסʳ ʪʘʙʠסʠ ʩʘʙʘץʪʘʩʪʳץץʘ ʥʘʟʘʨ ʘʫʜʘʨʜʳ. נʘʣʳʤ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽ 

ʵʧʦʩʪʳש ʢᴇʨʢʝʤʜʽʢ ʙʘʩʪʘʫʳ ʨʝʪʽʥʜʝ ʙʘסʘʣʘʜʳ. 

ʂʝʡʽʥʛʽ ʟʝʨʪʪʝʫʣʝʨʜʝ ɽ. ʊײʨʩʳʥʦʚ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש ʛʝʥʝʟʠʩʽʥ 

ʪʝʨʝשʽʨʝʢ ץʘʨʘʩʪʳʨʳʧ, ʦʣʘʨʜʳץ שʦסʘʤʜʳץ ʩʘʥʘ ʤʝʥ ʨʫʣʳץ ץʘʪʳʥʘʩʪʘʨʜʳש 

ʢᴇʨʽʥʽʩʽ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. נʘʣʳʤ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʜʝʛʽ ץʘᴃʘʨʤʘʥ ʙʝʡʥʝʩʽʥʽש 

ʵʧʦʩʪʳץ ʙʘʪʳʨסʘ ʘʡʥʘʣʫ ʞʦʣʜʘʨʳʥ ʪʘʨʠʭʠ-ʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪװʩʽʥʜʽʨʝʜʽ. 
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ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʉ. פʘʩץʘʙʘʩʦʚ ʝשʙʝʢʪʝʨʽʥʜʝ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽ ʤʝʥ ʵʧʦʩʪʳש 

ʧʦʵʪʠʢʘʩʳ, ʩʶʞʝʪʽ ʤʝʥ ʤʦʪʠʚʪʝʨʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪʘʣʜʘʥʘʜʳ. ɿʝʨʪʪʝʫʰʽ 

ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽ ʬʦʣʴʢʣʦʨʣʳץ ʞʘʥʨʣʘʨ ʞװʡʝʩʽʥʜʝʛʽ ᴇʪʧʝʣʽ ʬʦʨʤʘ ʨʝʪʽʥʜʝ 

 ʳ ʢᴇʨʢʝʤʜʽʢ ʪʨʘʥʩʬʦʨʤʘʮʠʷסʣʘʩʫʳʥʜʘײ ʘץʵʧʦʩ שʘʨʘʩʪʳʨʳʧ, ʦʣʘʨʜʳץ

ʟʘשʜʳʣʳץʪʘʨʳʥ ʘʥʳץʪʘʡʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ᴅʜʝʙʠʝʪʪʝʨʛʝ ʰʦʣʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש 

ʵʧʦʩץʘ ײʣʘʩʫʳ ʤᴅʩʝʣʝʩʽ ᴅʨʪװʨʣʽ ᴅʜʽʩʥʘʤʘʣʳץ ʙʘסʳʪʪʘʨ ʘʷʩʳʥʜʘ ʟʝʨʪʪʝʣʛʝʥʽʤʝʥ, 

ʙײʣ ײץʙʳʣʳʩʪʳ ʢʝʰʝʥʜʽ ʪװʨʜʝ ץʘʨʘʩʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ ᴅʣʽ ʜʝ ᴇʟʝʢʪʽ. ᴄʩʽʨʝʩʝ 

ʪʘʨʠʭʠ-ʛʝʥʝʪʠʢʘʣʳץ ʞᴅʥʝ ʧʦʵʪʠʢʘʣʳץ ʪʘʣʜʘʫʣʘʨʜʳ ᴇʟʘʨʘ ײʰʪʘʩʪʳʨʫ ï ץʘʟʽʨʛʽ 

ʬʦʣʴʢʣʦʨʪʘʥʫ סʳʣʳʤʳʥʳש ʙʘʩʪʳ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [2]. 

 

ʅʝʛʽʟʛʽ ʙϺʣʽʤ.  

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ï ץʠʷʣ-סʘʞʘʡʳʧ ʵʣʝʤʝʥʪʪʝʨʽ ʤʦʣ, ץʘᴃʘʨʤʘʥʜʳץ 

ʩʠʧʘʪʪʘסʳ ʭʘʣʳץ ʧʨʦʟʘʩʳʥʳש ʪװʨʽ. ʆʥʜʘ ʙʘʪʳʨʜʳס שʘʞʘʡʳʧ ʪʫʫʳ, ʪʝʟ ʝʨ ʞʝʪʫʽ, 

ʞʘʫʤʝʥ ʢװʨʝʩʽ, ץʠʳʥ ʩʳʥʘץʪʘʨʜʘʥ ᴇʪʫʽ ʩʠʷץʪʳ ʪײʨʘץʪʳ ʤʦʪʠʚʪʝʨ ʢʝשʽʥʝʥ 

ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. ɹʘʪʳʨ ʢᴇʙʽʥʝ ʞʝʢʝ ʪײʣסʘ ʨʝʪʽʥʜʝ ʩʫʨʝʪʪʝʣʽʧ, ʦʥʳש ʝʨʣʽʛʽ ʞʝʢʝ 

ʙʘʩʳʥʳש ʢװʰʽ ʤʝʥ ʘץʳʣʳʥʘ ʥʝʛʽʟʜʝʣʝʜʽ. ʄײʥʜʘʡ ʝʨʪʝʛʽʣʝʨʜʝ ʤʠʬʪʽʢ ʙʝʡʥʝʣʝʨ, 

ʩʠץʳʨʣʳ ʢᴇʤʝʢʰʽʣʝʨ, ʬʘʥʪʘʩʪʠʢʘʣʳץ ʢʝשʽʩʪʽʢ ʧʝʥ ʫʘץʳʪ סײʳʤʜʘʨʳ ʙʘʩʳʤ 

ʙʦʣʳʧ ʢʝʣʝʜʽ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽ ï ʪʘʨʠʭʠ ʥʘץʪʳʣʳץʪʳש ᴅʣʩʽʟʜʽʛʽ. 

ʂʝʡʽʧʢʝʨʣʝʨʜʽש ᴇʤʽʨ ʩװʨʛʝʥ ʫʘץʳʪʳ ʤʝʥ ʤʝʢʝʥʽ ʥʘץʪʳ ʢᴇʨʩʝʪʽʣʤʝʡʜʽ, ʦץʠסʘʣʘʨ 

ʰʘʨʪʪʳ ʪװʨʜʝ ʙʘʷʥʜʘʣʘʜʳ. ɹײʣ ʦʣʘʨʜʳש ʢᴇʥʝ ʜװʥʠʝʪʘʥʳʤʤʝʥ, ʤʠʬʦʣʦʛʠʷʣʳץ 

ʪװʩʽʥʽʢʪʝʨʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɼʝʛʝʥʤʝʥ ʦʩʳ ʝʨʪʝʛʽʣʝʨʜʝ 

ʢʝʡʽʥʛʽ ʵʧʦʩʪʳץ ʞʳʨʣʘʨסʘ ʪᴅʥ ʢᴇʧʪʝʛʝʥ ʪײʨʘץʪʳ ʩʶʞʝʪʪʝʨ ʤʝʥ ʤʦʪʠʚʪʝʨʜʽש 

ʙʘʩʪʘʤʘʩʳ ʞʘʪʳʨ. 

ɹʘʪʳʨʣʳץ ʵʧʦʩ ʙʦʣʩʘ, ᴇʣʝשʤʝʥ ʞʳʨʣʘʥʘʪʳʥ, ʢᴇʣʝʤʽ ʞʘסʳʥʘʥ ʘʫץʳʤʜʳ, 

ʪʘʨʠʭʠ ʰʳʥʜʳץץʘ ʙʽʨʰʘʤʘ ʞʘץʳʥ ʞʘʥʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʕʧʦʩʪʘ ʙʘʪʳʨʜʳש 

ʰʳסʫ ʪʝʛʽ, ʨʫʳ, ʝʣʽ ʥʘץʪʳ ʘʪʘʣʳʧ, ʦʥʳש ʝʨʣʽʛʽ ʙװʢʽʣ ʭʘʣʳץʪʳש ʤװʜʜʝʩʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʘ ʩʫʨʝʪʪʝʣʝʜʽ. ɹʘʪʳʨ ʞʝʢʝ ץʘᴃʘʨʤʘʥʥʘʥ ʛᴇʨʽ, ʝʣ ץʦʨסʘʫʰʳ, ʭʘʣʳץʪʳש 

ʘʨʤʘʥ-ʪʽʣʝʛʽʥ ʞװʟʝʛʝ ʘʩʳʨʫʰʳ ʪײʣסʘ ʜᴅʨʝʞʝʩʽʥʝ ʢᴇʪʝʨʽʣʝʜʽ [3]. 

ʆʩʳʣʘʡʰʘ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽ ʤʝʥ ʙʘʪʳʨʣʳץ ʵʧʦʩ ʘʨʘʩʳʥʜʘ ʞʘʥʨʣʳץ 

ʩʘʙʘץʪʘʩʪʳץ ʘʡץʳʥ ʙʘʡץʘʣʘʜʳ. ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʜʝʛʽ ץʠʷʣ-סʘʞʘʡʳʧ ʦץʠסʘʣʘʨ 

ʫʘץʳʪ ᴇʪʝ ʢʝʣʝ ʪʘʨʠʭʠ ʦץʠסʘʣʘʨʤʝʥ, ᴅʣʝʫʤʝʪʪʽʢ ʤʘʟʤײʥʤʝʥ ʪʦʣʳסʳʧ, ʵʧʠʢʘʣʳץ 

ʞʳʨʣʘʨʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣסʘʥ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ץʘʟʘץ ʬʦʣʴʢʣʦʨʳʥʳש ʢᴇʥʝ ץʘʙʘʪʪʘʨʳʥʘ ʞʘʪʘʪʳʥ 

ʞʘʥʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʨ ʭʘʣʳץʪʳש ʤʠʬʦʣʦʛʠʷʣʳץ ʪװʩʽʥʽʢʪʝʨʽ 

ʤʝʥ ʘʣסʘʰץʳ ץʘᴃʘʨʤʘʥʜʳץ ʠʜʝʘʣʜʘʨʳʥ ʙʝʡʥʝʣʝʡ ʦʪʳʨʳʧ, ʢʝʡʽʥʛʽ ʵʧʠʢʘʣʳץ 

ʞʳʨʣʘʨʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣסʘʥ. ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʝ ץʘᴃʘʨʤʘʥ 

ʙʝʡʥʝʩʽ ʢᴇʙʽʥʝ סʘʞʘʡʳʧ ʪʫʫ, ʝʨʪʝ ʝʩʝʡʽʧ, ʝʨʝʢʰʝ ʢװʰ-ץʘʡʨʘʪ ʠʝʩʽ ʨʝʪʽʥʜʝ 

ʩʠʧʘʪʪʘʣʘʜʳ. ɹײʣ ʙʝʣʛʽʣʝʨ ʵʧʦʩʪʳץ ʙʘʪʳʨʣʘʨסʘ ʜʘ ʪᴅʥ, ʘʣʘʡʜʘ ʵʧʦʩʪʘ ʦʣʘʨ 

ʪʘʨʠʭʠ-ᴅʣʝʫʤʝʪʪʽʢ ʤʘʟʤײʥʤʝʥ ʪʦʣʳץʪʳʨʳʣʘʜʳ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʝʛʽ ץʘᴃʘʨʤʘʥ ʦʙʨʘʟʳ ʢᴇʙʽʥʝ ʘʨʭʝʪʠʧʪʽʢ ʩʠʧʘʪץʘ ʠʝ. 

ʆʣ ï ʭʘʣʳץ ʩʘʥʘʩʳʥʜʘ ץʘʣʳʧʪʘʩץʘʥ ʤʽʥʩʽʟ ʙʘʪʳʨ װʣʛʽʩʽ. ɹʘʪʳʨʜʳש ʝʨʣʽʛʽ ʪʝʢ 

ʬʠʟʠʢʘʣʳץ ʢװʰʧʝʥ סʘʥʘ ʝʤʝʩ, ʘץʳʣ-ʧʘʨʘʩʘʪʳʤʝʥ, ʪʘʧץʳʨʣʳסʳʤʝʥ, ᴅʜʽʣʜʽʛʽʤʝʥ 
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ᴇʣʰʝʥʝʜʽ. ɹײʣ ץʘʩʠʝʪʪʝʨ ʢʝʡʽʥʛʽ ʵʧʦʩʪʳץ ʞʳʨʣʘʨʜʘ ʙʘʪʳʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ 

ʪײʣסʘʩʳʥ ʘʡץʳʥʜʘʡʪʳʥ ʙʘʩʪʳ ʙʝʣʛʽʣʝʨʛʝ ʘʡʥʘʣʘʜʳ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʥʽש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽ ï ʦץʠסʘʥʳש ʰʘʨʪʪʳ ʫʘץʳʪ ʧʝʥ 

ʢʝשʽʩʪʽʢʪʝ ᴇʪʫʽ, ץʠʷʣ-סʘʞʘʡʳʧ ʵʣʝʤʝʥʪʪʝʨʜʽש ʙʘʩʳʤ ʙʦʣʫʳ. ɸʣ ʵʧʠʢʘʣʳץ 

ʞʳʨʣʘʨʜʘ ʥʘץʪʳ ʵʪʥʠʢʘʣʳץ ʦʨʪʘ, ʞʝʨ-ʩʫ ʘʪʘʫʣʘʨʳ, ץʦסʘʤʜʳץ ץʘʪʳʥʘʩʪʘʨ 

ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ʵʧʦʩʪʳש ʘʨʭʘʠʢʘʣʳץ 

ʙʘʩʪʘʫ ʢᴇʟʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɹʘʪʳʨʣʳϨ ʝʨʪʝʛʣ̔ʝʨʜʽϬ ʵʧʦʩϨʘ ϰʣʘʩʫʳʥʜʘϤr  ʪʘʨʠʭʠ-ʛʝʥʝʪʠʢʘʣʳϨ 

ʩʘʙʘϨʪʘʩʪʳϨ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש ʵʧʠʢʘʣʳץ ʞʳʨʣʘʨסʘ ײʣʘʩʫʳ ʙʽʨ ʩᴅʪʪʽʢ ײץʙʳʣʳʩ 

ʝʤʝʩ, ײʟʘץ ʪʘʨʠʭʠ-ʛʝʥʝʪʠʢʘʣʳװ ץʜʝʨʽʩʪʽש ʥᴅʪʠʞʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ װʜʝʨʽʩ 

ʙʘʨʳʩʳʥʜʘ ʝʨʪʝʛʽʣʽʢ ʩʶʞʝʪʪʝʨ ʤʝʥ ʤʦʪʠʚʪʝʨ ʪʘʨʠʭʠ ʦץʠסʘʣʘʨʤʝʥ, ᴅʣʝʫʤʝʪʪʽʢ 

ʰʳʥʜʳץʧʝʥ ײʰʪʘʩʳʧ, ʞʘשʘ ʩʘʧʘʣʳץ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʽʣʝʜʽ [4]. 

ʄᴅʩʝʣʝʥ, ʝʨʪʝʛʽʜʝʛʽ ʞʝʢʝ ʙʘʪʳʨʜʳס שʘʞʘʡʳʧ ʞʦʨʳץʪʘʨʳ ʵʧʦʩʪʘ ʝʣ 

 ʜʜʝʥʽ ʙʽʣʜʽʨʝʪʽʥװʤ ץʞʳʤʜʳײ ,ʪʘʩʳʧץʪʘʫ ʠʜʝʷʣʘʨʳʤʝʥ ʩʘʙʘץʘʫ, ʞʝʨ ʩʘסʦʨץ

ʤʘʟʤײʥסʘ ʠʝ ʙʦʣʘʜʳ. ʆʩʳʣʘʡʰʘ ץʘᴃʘʨʤʘʥ ʙʝʡʥʝʩʽ ʞʝʢʝ ʪײʣסʘʣʳץ ʩʠʧʘʪʪʘʥ 

ʭʘʣʳץʪʳץ ʠʜʝʘʣ ʜʝשʛʝʡʽʥʝ ʜʝʡʽʥ ʜʘʤʠʜʳ. 

ʊʘʨʠʭʠ-ʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʝʛʽ 

ʤʠʬʦʣʦʛʠʷʣʳץ ʢʝʡʽʧʢʝʨʣʝʨʜʽש ʦʨʥʳʥʘ ʵʧʦʩʪʘ ʥʘץʪʳ ʪʘʨʠʭʠ ʪײʣסʘʣʘʨסʘ ʞʘץʳʥ 

ʙʝʡʥʝʣʝʨ ץʘʣʳʧʪʘʩʘʜʳ. ɹײʣ ï ʬʦʣʴʢʣʦʨʣʳץ ʞʘʥʨʣʘʨʜʳש ʵʚʦʣʶʮʠʷʩʳʥʜʘסʳ 

ʟʘשʜʳ ײץʙʳʣʳʩ. 

ʇʦʵʪʠʢʘʣʳϨ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʞϸʥʝ ʢϺʨʢʝʤʜʢ̔ ʞϮʡʝ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש ʵʧʦʩץʘ ײʣʘʩʫʳʥʜʘ ʧʦʵʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʘʡʨʳץʰʘ 

ʦʨʳʥ ʘʣʘʜʳ. ɽʨʪʝʛʽʣʝʨʜʝ ʢʦʤʧʦʟʠʮʠʷ ץʘʨʘʧʘʡʳʤ, ʦץʠסʘ ʞʝʣʽʩʽ ʙʽʨʽʟʜʽ ʙʦʣʩʘ, 

ʵʧʠʢʘʣʳץ ʞʳʨʣʘʨʜʘ ʢװʨʜʝʣʽ ʢʦʤʧʦʟʠʮʠʷʣʳײץ ץʨʳʣʳʤ ץʘʣʳʧʪʘʩʘʜʳ. ʕʧʦʩʪʘ 

ʢʽʨʽʩʧʝ, ʥʝʛʽʟʛʽ ʦץʠסʘʣʘʨ, ʰʘʨʳץʪʘʫ ʰʝʛʽ ʤʝʥ ץʦʨʳʪʳʥʜʳ ʘʡץʳʥʜʘʣʳʧ, 

 .ʢᴇʣʝʤʜʝ ʩʫʨʝʪʪʝʣʝʜʽ שᴇʤʽʨ ʞʦʣʳ ʢʝ שʘᴃʘʨʤʘʥʥʳץ

ʕʧʠʢʘʣʳץ ʞʳʨʣʘʨʜʘ ʢᴇʨʢʝʤʜʽʢ ʙʘʷʥʜʘʫ ʞװʡʝʩʽ ʢװʨʜʝʣʝʥʝ ʪװʩʽʧ, 

ʪʳשʜʘʫʰʳסʘ ᴅʩʝʨ ʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʝʨʝʢʰʝ ʧʦʵʪʠʢʘʣʳײץ ץʨʳʣʳʤ ץʘʣʳʧʪʘʩʘʜʳ. 

ɹʘʪʳʨʜʳש ʝʨʣʽʛʽ ᴅʩʽʨʝʣʝʫ, ʛʠʧʝʨʙʦʣʘ, ʪײʨʘץʪʳ ʪʝשʝʫʣʝʨ ʘʨץʳʣʳ ʙʝʨʽʣʽʧ, ʦʥʳש 

ʙʝʡʥʝʩʽ ʭʘʣʳץʪʳײ שʞʳʤʜʳץ ץʘᴃʘʨʤʘʥʜʳץ ʠʜʝʘʣʳʥʘ ʘʡʥʘʣʘʜʳ. ɹײʣ ï ʝʨʪʝʛʽʣʽʢ 

ʙʘʷʥʜʘʫʜʘʥ ʵʧʠʢʘʣʳץ ʧʦʵʪʠʢʘסʘ ᴇʪʫʜʽש ʘʡץʳʥ ʙʝʣʛʽʩʽ [5]. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʪʽʣʜʽʢ-ʢᴇʨʢʝʤʜʽʢ ײץʨʘʣʜʘʨ ʞװʡʝʩʽ ʜʝ ᴇʟʛʝʨʝʜʽ. ɹʘʪʳʨʣʳץ 

ʝʨʪʝʛʽʣʝʨʜʝ ץʘʨʘʧʘʡʳʤ ʙʘʷʥʜʘʫ ʪᴅʩʽʣʽ ʙʘʩʳʤ ʙʦʣʩʘ, ʵʧʦʩʪʘ ʧʦʵʪʠʢʘʣʳץ 

ʬʦʨʤʫʣʘʣʘʨ, ʪײʨʘץʪʳ ʵʧʠʪʝʪʪʝʨ, ץʘʡʪʘʣʘʤʘʣʘʨ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ 

ʵʧʦʩʪʳש ʢᴇʨʢʝʤʜʽʢ ץʫʘʪʳʥ ʘʨʪʪʳʨʳʧ, ʦʥʳש ʩʘʣʪʘʥʘʪʪʳ, ʤʦʥʫʤʝʥʪʘʣʜʳ ʩʠʧʘʪʳʥ 

ʘʡץʳʥʜʘʡʜʳ. 

ʄʠʬʦʣʦʛʠʷʣʳϨ ʵʣʝʤʝʥʪʪʝʨʜʽϬ ʵʧʦʩʪʳϨ ʩʠʧʘʪ ʘʣʫʳ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʝʛʽ ʤʠʬʦʣʦʛʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨ ʵʧʠʢʘʣʳץ ʞʳʨʣʘʨʜʘ 

ʪʦʣʳץ ʞʦʡʳʣʳʧ ʢʝʪʧʝʡʜʽ, ץʘʡʪʘ ʞʘשʘʰʘ ʤʘʟʤײʥסʘ ʠʝ ʙʦʣʘʜʳ. נʘʞʘʡʳʧ 

ʢᴇʤʝʢʰʽʣʝʨ, ʩʠץʳʨʣʳ ʟʘʪʪʘʨ, ʪʳʣʩʳʤ ʢװʰʪʝʨ ʵʧʦʩʪʘ ʩʠʤʚʦʣʜʳץ ʤᴅʥʛʝ ʠʝ 

ʙʦʣʳʧ, ʙʘʪʳʨʜʳש ʨʫʭʘʥʠ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ץʫʘʪʳʥ ʙʝʡʥʝʣʝʫ ײץʨʘʣʳʥʘ 

ʘʡʥʘʣʘʜʳ. 
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ɹײʣ ײץʙʳʣʳʩ ʤʠʬʦʧʦʵʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽ ʤʝʥ ʵʧʦʩʪʳש 

ʘʨʘʩʳʥʜʘסʳ ʩʘʙʘץʪʘʩʪʳץʪʳ ʜᴅʣʝʣʜʝʡʜʽ. ʄʠʬʦʣʦʛʠʷʣʳץ ץʘʙʘʪʪʳש ʩʘץʪʘʣʫʳ 

ʵʧʦʩʪʳש ʭʘʣʳץʪʳץ ʜװʥʠʝʪʘʥʳʤʤʝʥ ʪʝʨʝש ʙʘʡʣʘʥʳʩʳʥ ʢᴇʨʩʝʪʝʜʽ [6]. 

Ϸʜ̔ʩʥʘʤʘʣʳϨ ʪϰʨϤr ʜʘʥ ʪʘʣʜʘʫʜʳϬ ʝʨʝʢʰʝʣʢ̔ʪʝʨ.̔ 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש ʵʧʦʩץʘ ײʣʘʩʫʳʥ ʟʝʨʪʪʝʫʜʝ ᴅʜʽʩʥʘʤʘʣʳץ ʪײʨסʳʜʘʥ 

ʢʝʰʝʥʜʽ ʪʘʣʜʘʫ ץʘʞʝʪ. ʊʘʨʠʭʠ-ʛʝʥʝʪʠʢʘʣʳץ ᴅʜʽʩ ʞʘʥʨʣʳץ ʜʘʤʫʜʳש ʙʘʩʪʘʫʣʘʨʳʥ 

ʘʰʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʩʝ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʞᴅʥʝ ʪʠʧʦʣʦʛʠʷʣʳץ ʪᴅʩʽʣʜʝʨ ʦʨʪʘץ 

ʩʶʞʝʪʪʝʨ ʤʝʥ ʤʦʪʠʚʪʝʨʜʽש ʪʘʨʘʣʫ ʘʷʩʳʥ ʘʥʳץʪʘʡʜʳ. ײפʨʳʣʳʤʜʳץ-

ʩʝʤʠʦʪʠʢʘʣʳץ ᴅʜʽʩ ʧʦʵʪʠʢʘʣʳץ ʞװʡʝʥʽש ʽʰʢʽ ʟʘשʜʳʣʳץʪʘʨʳʥ ʪʘʣʜʘʫסʘ ʞʦʣ 

ʘʰʘʜʳ. 

ʆʩʳ ᴅʜʽʩʪʝʨʜʽ ʙʽʨ-ʙʽʨʽʤʝʥ ײʰʪʘʩʪʳʨʘ ץʦʣʜʘʥʫ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ʤʝʥ 

ʵʧʦʩʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʞʘʥʨʣʳץ ʩʘʙʘץʪʘʩʪʳץʪʳ ʪʝʨʝש ᴅʨʽ ʞʘʥ-ʞʘץʪʳ ʪװʩʽʥʜʽʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɿʝʨʪʪʝʫʜʽϬ ʥʝʛʽʟʛʽ ϸʜʽʩʥʘʤʘʣʳϨ ʙʘϤʳʪʪʘʨʳ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש ʵʧʦʩץʘ ײʣʘʩʫʳʥ ʟʝʨʪʪʝʫʜʝ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ 

ᴅʜʽʩʥʘʤʘʣʳץ ʙʘסʳʪʪʘʨ ץʦʣʜʘʥʳʣʘʜʳ: 

1. ʊʘʨʠʭʠ-ʛʝʥʝʪʠʢʘʣʳϨ ϸʜʽʩ. ɹײʣ ᴅʜʽʩ ʝʨʪʝʛʽ ʤʝʥ ʵʧʦʩʪʳש ʰʳסʫ ʪʝʛʽ ʤʝʥ 

ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥ ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ ץʘʨʘʩʪʳʨʘʜʳ. ɹʘʪʳʨʣʳץ ʩʶʞʝʪʪʝʨʜʽש ʢᴇʥʝ 

ʤʠʬʪʝʨʜʝʥ ʙʘʩʪʘʫ ʘʣʳʧ, ʙʽʨʪʝ-ʙʽʨʪʝ ʪʘʨʠʭʠ ʤʘʟʤײʥʤʝʥ ʪʦʣʳסʫʳʥ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

2. ʉʘʣʳʩʪʳʨʤʘʣʳ-ʪʠʧʦʣʦʛʠʷʣʳϨ ϸʜʽʩ. ʊװʨʢʽ ʭʘʣʳץʪʘʨʳʥʳש, ʩʦʥʳʤʝʥ 

 ʝʨʪʝʛʽʣʝʨ ʤʝʥ ʵʧʦʩʪʘʨʜʳ ʩʘʣʳʩʪʳʨʫ ץʳ ʙʘʪʳʨʣʳסʘʪʘʨ ᴅʣʝʤ ʬʦʣʴʢʣʦʨʳʥʜʘץ

ʘʨץʳʣʳ ʦʨʪʘץ ʩʶʞʝʪʪʝʨ ʤʝʥ ʦʙʨʘʟʜʘʨʜʳ ʘʡץʳʥʜʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ᴅʜʽʩ 

ʙʘʪʳʨʣʳץ ʵʧʦʩʪʳש ʞʘʣʧʳʘʜʘʤʟʘʪʪʳץ ʟʘשʜʳʣʳץʪʘʨʳʥ ʘʰʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

3. ϧϰʨʳʣʳʤʜʳϨ-ʧʦʵʪʠʢʘʣʳϨ ʪʘʣʜʘʫ. ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽ ʤʝʥ ʵʧʦʩʪʘסʳ 

ʩʶʞʝʪ ײץʨʫ, ʢʦʤʧʦʟʠʮʠʷ, ʦʙʨʘʟʜʘʨ ʞװʡʝʩʽ, ʪײʨʘץʪʳ ʬʦʨʤʫʣʘʣʘʨ ʟʝʨʪʪʝʣʝʜʽ. ʆʩʳ 

ʘʨץʳʣʳ ʝʨʪʝʛʽʣʽʢ ʧʦʵʪʠʢʘʥʳש ʵʧʠʢʘʣʳץ ʧʦʵʪʠʢʘסʘ ץʘʣʘʡ ʘʫʳʩץʘʥʳ ʘʥʳץʪʘʣʘʜʳ. 

4. ʄʠʬʦʧʦʵʪʠʢʘʣʳϨ ϸʜʽʩ. ɹʘʪʳʨ ʙʝʡʥʝʩʽʥʽש ʤʠʬʪʽʢ ʪװʧ-ʪʘʤʳʨʳʥ, ʦʥʳש 

 שʣ ʪᴅʩʽʣ ʙʘʪʳʨʜʳײʘ ʥʝʛʽʟʜʝʣʝʜʽ. ɹסʤᴅʥʽʥ ʪʘʣʜʘʫ ץʞᴅʥʝ ʩʘʢʨʘʣʜʳ ץʘʨʳʰʪʳס

ʝʨʪʝʛʽʜʝʛʽ ץʠʷʣ-סʘʞʘʡʳʧ ʩʠʧʘʪʳʥʘʥ ʵʧʦʩʪʘסʳ ʪʘʨʠʭʠ ץʘᴃʘʨʤʘʥסʘ ʘʡʥʘʣʫ 

ʵʚʦʣʶʮʠʷʩʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ϷʜʽʩʥʘʤʘʣʳϨ ʤϸʩʝʣʝʣʝʨ ʤʝʥ ϨʠʳʥʜʳϨʪʘʨ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪʫʳʥʜʘʡʪʳʥ ʥʝʛʽʟʛʽ ᴅʜʽʩʥʘʤʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ï 

ʞʘʥʨʣʳץ ʞʽʢʪʝʫ ʤᴅʩʝʣʝʩʽ. ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽ ʤʝʥ ʙʘʪʳʨʣʳץ ʵʧʦʩ ʘʨʘʩʳʥʜʘ ᴇʪʧʝʣʽ 

ʩʠʧʘʪʪʘסʳ װʣʛʽʣʝʨʜʽש ʢᴇʧ ʢʝʟʜʝʩʫʽ ʙײʣ ʩʘʣʘʜʘסʳ ʟʝʨʪʪʝʫʣʝʨʜʽ ʝʜᴅʫʽʨ 

ʢװʨʜʝʣʝʥʜʽʨʝʜʽ. ʂᴇʧʪʝʛʝʥ ʰʳסʘʨʤʘʣʘʨʜʘ ʝʨʪʝʛʽʛʝ ʪᴅʥ ץʠʷʣ-סʘʞʘʡʳʧ, 

ʤʠʬʦʣʦʛʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨ ʤʝʥ ʵʧʦʩץʘ ʪᴅʥ ʪʘʨʠʭʠ-ᴅʣʝʫʤʝʪʪʽʢ ʩʠʧʘʪ ץʘʪʘʨ 

ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. ʄײʥʜʘʡ ʘʨʘʣʳװ ץʣʛʽʣʝʨʜʽ ʥʘץʪʳ ʙʽʨ ʞʘʥʨ ʘʷʩʳʥʜʘ ץʘʨʘʩʪʳʨʫ 

 ʞʽʢʪʝʫʜʝ ʪʝʢ ץʪʘʥ ʞʘʥʨʣʳץʤʢʽʥ. ʉʦʥʜʳװʩʘʥ ʢʝʣʪʽʨʫʽ ʤץײʳʣʳʤʠ ʜᴅʣʜʽʢʢʝ ʥס

ʤʘʟʤײʥʜʳץ ʝʤʝʩ, ʧʦʵʪʠʢʘʣʳײץ ץʨʳʣʳʤ, ʦʙʨʘʟʜʘʨ ʞװʡʝʩʽ, ʙʘʷʥʜʘʫ ʬʦʨʤʘʩʳ ʤʝʥ 

ʬʫʥʢʮʠʷʣʳץ ץʳʟʤʝʪʽ ʩʠʷץʪʳ ʢʝʰʝʥʜʽ ʙʝʣʛʽʣʝʨʜʽ ʝʩʢʝʨʫ ץʘʞʝʪ [7]. 

ɽʢʽʥʰʽ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ ï ʫʘץʳʪ ʧʝʥ ʪʘʨʠʭʠ ʰʳʥʜʳץʪʳ ʘʥʳץʪʘʫ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨʜʽש ʢᴇʧʰʽʣʽʛʽ ʥʘץʪʳ ʪʘʨʠʭʠ ʦץʠסʘʣʘʨסʘ ʥʝʤʝʩʝ ʜʝʨʝʢʪʝʨʛʝ 

ʪʽʢʝʣʝʡ ʩװʡʝʥʙʝʡʜʽ, ʦʣʘʨʜʘ ʰʘʨʪʪʳ ʫʘץʳʪ ʧʝʥ ʢʝשʽʩʪʽʢ ʙʘʩʳʤ ʢʝʣʝʜʽ. ɸʣ 
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ʵʧʦʩʪʳץ ʞʳʨʣʘʨʜʘ ʪʘʨʠʭʠ ʢʝʟʝשʜʝʨ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ץʘʪʳʥʘʩʪʘʨʜʳש ʽʟʽ 

ʘʡץʳʥʳʨʘץ ʙʘʡץʘʣʘʜʳ. ʆʩʳ ʝʢʽ ʞʘʥʨ ʘʨʘʩʳʥʜʘסʳ ʭʨʦʥʦʣʦʛʠʷʣʳץ ʰʝʢʘʨʘʥʳ ʜᴅʣ 

ʙʝʣʛʽʣʝʫ ʘʫʳʟʰʘ ʜᴅʩʪװʨʜʽש ʝʨʝʢʰʝʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ץʠʳʥʜʳץ ʪʫʜʳʨʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʨ ʰʳסʘʨʤʘʥʳש ᴅʨʪװʨʣʽ ʥײʩץʘʣʘʨʳʥʳש ʙʦʣʫʳ, ʦʣʘʨʜʳש ᴅʨ 

ʢʝʟʝשʜʝ ʞʘשʘʨʳʧ, ʪʦʣʳץʪʳʨʳʣʳʧ ʦʪʳʨʫʳ ʙʘʩʪʘʧץʳ ʤᴅʪʽʥʜʽ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷʣʘʫʜʳ ʢװʨʜʝʣʝʥʜʽʨʝʜʽ. 

 ץʨʛʝ ʪᴅʥ ʚʘʨʠʘʪʠʚʪʽʣʽʢ ʧʝʥ ʦʨʳʥʜʘʫʰʳʣʳװʰʽʥʰʽ ʤᴅʩʝʣʝ ï ʘʫʳʟʰʘ ʜᴅʩʪת

ʬʘʢʪʦʨ. ɾʳʨʰʳ ʥʝʤʝʩʝ ʝʨʪʝʛʽʰʽ ʰʳסʘʨʤʘʥʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ᴇʟ 

ʜװʥʠʝʪʘʥʳʤʳʥʘ, ʟʘʤʘʥʳʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʫʽ ʤװʤʢʽʥ. ɹײʣ 

 ʳʥʘʥסʜʽʛʽʥ ʢᴇʨʩʝʪʩʝ, ʝʢʽʥʰʽ ʞʘשᴇʤʽʨʰʝ שʳʥʘʥ ʬʦʣʴʢʣʦʨʜʳסʙʳʣʳʩ ʙʽʨ ʞʘײץ

 ʪʘʥץʠʳʥʜʘʪʘʜʳ. ʉʦʥʜʳץ ʪʘʫʜʳץʪʳ ᴇʟʝʛʽʥ ʘʥʳץʨʘײʪ שʳʣʳʤʠ ʪʘʣʜʘʫʜʘ ʤᴅʪʽʥʥʽס

ʟʝʨʪʪʝʫʰʽ ʥײʩץʘʣʘʨʜʳ ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʦʣʘʨʜʳש ʦʨʪʘץ ᴇʟʝʛʽʥ ʘʡץʳʥʜʘʫסʘ 

 .ʤʪʳʣʫʳ ʪʠʽʩײ

ʊᴇʨʪʽʥʰʽ ʤᴅʩʝʣʝ ï ʟʝʨʪʪʝʫʰʽʥʽש ʩʫʙʲʝʢʪʠʚʪʽ ʢᴇʟץʘʨʘʩʳ ʤʝʥ ᴅʜʽʩ 

ʪʘשʜʘʫʜʘסʳ ʰʝʢʪʝʫʣʽʣʽʢ. ɹʝʣʛʽʣʽ ʙʽʨ ᴅʜʽʩʥʘʤʘʣʳץ ʙʘסʳʪץʘ ʰʘʤʘʜʘʥ ʪʳʩ ʩװʡʝʥʫ 

(ʤʳʩʘʣʳ, ʪʝʢ ײץʨʳʣʳʤʜʳץ ʥʝʤʝʩʝ ʪʝʢ ʪʘʨʠʭʠ ʪᴅʩʽʣʤʝʥ ʰʝʢʪʝʣʫ) ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʩʽʥʽש ʙʽʨʞʘץʪʳʣʳסʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ʆʩʳ ʩʝʙʝʧʪʽ ʙʘʪʳʨʣʳץ 

ʝʨʪʝʛʽʣʝʨʜʽש ʵʧʦʩץʘ ײʣʘʩʫʳʥ ʟʝʨʪʪʝʫʜʝ ʪʘʨʠʭʠ-ʛʝʥʝʪʠʢʘʣʳץ, ʩʘʣʳʩʪʳʨʤʘʣʳ-

ʪʠʧʦʣʦʛʠʷʣʳץ, ʤʠʬʦʧʦʵʪʠʢʘʣʳץ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ-ʧʦʵʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ 

ʢʝʰʝʥʜʽ ʪװʨʜʝ ץʦʣʜʘʥʫ ʘʩʘ ʤʘשʳʟʜʳ [9]. 

ϧʦʨʳʪʳʥʜʳ.  

 ץʘʟʘץ ʣʘʩʫʳʥ ʟʝʨʪʪʝʫײ ʘץʵʧʦʩ שʝʨʪʝʛʽʣʝʨʜʽ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʙʘʪʳʨʣʳפ

ʬʦʣʴʢʣʦʨʪʘʥʫʳ װʰʽʥ ʘʩʘ ʤʘשʳʟʜʳ ᴅʨʽ ʢװʨʜʝʣʽ סʳʣʳʤʠ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹײʣ װʜʝʨʽʩ ʭʘʣʳץʪʳש ʢᴇʨʢʝʤʜʽʢ ʦʡʣʘʫ ʞװʡʝʩʽʥʽש, ʪʘʨʠʭʠ ʩʘʥʘʩʳʥʳש ʞᴅʥʝ 

ʜװʥʠʝʪʘʥʳʤʳʥʳש ʙʽʨʪʽʥʜʝʧ ʵʚʦʣʶʮʠʷʣʘʥʫʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹʘʪʳʨʣʳץ 

ʝʨʪʝʛʽʣʝʨʜʝʛʽ ץʠʷʣ-סʘʞʘʡʳʧ, ʤʠʬʪʽʢ ʩʠʧʘʪʪʘסʳ ʙʝʡʥʝʣʝʨ ʤʝʥ ʦץʠסʘʣʘʨ ʫʘץʳʪ 

ᴇʪʝ ʢʝʣʝ ʥʘץʪʳ ʪʘʨʠʭʠ ʞʘסʜʘʡʣʘʨʤʝʥ, ᴅʣʝʫʤʝʪʪʽʢ ʙʦʣʤʳʩʧʝʥ ʘʩʪʘʩʳʧ, ʵʧʠʢʘʣʳץ 

ʞʳʨʣʘʨʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣסʘʥ. 

ɹʘʪʳʨʣʳץ ʝʨʪʝʛʽ ʤʝʥ ʙʘʪʳʨʣʳץ ʵʧʦʩ ʘʨʘʩʳʥʜʘסʳ ʩʘʙʘץʪʘʩʪʳץʪʳ ʘʥʳץʪʘʫ 

ʘʨץʳʣʳ ʙʽʟ ʭʘʣʳץ ʰʳסʘʨʤʘʰʳʣʳסʳʥʳש ʽʰʢʽ ʜʘʤʫ ʟʘשʜʳʣʳץʪʘʨʳʥ ʪʝʨʝשʽʨʝʢ 

ʪװʩʽʥʝ ʘʣʘʤʳʟ. ɹײʣ ʩʘʙʘץʪʘʩʪʳץ ʪʝʢ ʩʶʞʝʪ ʧʝʥ ʦʙʨʘʟ ʜʝשʛʝʡʽʥʜʝ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʧʦʵʪʠʢʘʣʳײץ ץʨʳʣʳʤ, ʢᴇʨʢʝʤʜʽʢ ʪᴅʩʽʣʜʝʨ, ʠʜʝʷʣʳץ ʤʘʟʤײʥ 

ʪײʨסʳʩʳʥʘʥ ʜʘ ʙʘʡץʘʣʘʜʳ. ɽʨʪʝʛʽʜʝʛʽ ʞʝʢʝ ʙʘʪʳʨ ʙʝʡʥʝʩʽ ʵʧʦʩʪʘ ײʞʳʤʜʳץ 

ʤװʜʜʝʥʽ ץʦʨסʘʫʰʳ, ʝʣ ʙʽʨʣʽʛʽʥʽש ʩʠʤʚʦʣʳ ʜᴅʨʝʞʝʩʽʥʝ ʢᴇʪʝʨʽʣʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʪʳʨʣʳץ ʝʨʪʝʛʽʣʝʨ ʤʝʥ ʵʧʦʩʪʘʨʜʳ ʩʘʣʳʩʪʳʨʘ ʟʝʨʪʪʝʫ 

 ʳʟʜʳ ʨᴇʣשʳʨʪʫʜʘ ʜʘ ʤʘסשʤᴅʜʝʥʠʝʪ ʧʝʥ ʪʘʨʠʭʠ ʩʘʥʘʥʳ ʞʘ ץʣʪʪʳײ ʘʟʽʨʛʽץ

ʘʪץʘʨʘʜʳ. ɹײʣ ʤײʨʘʣʘʨ ʘʨץʳʣʳ ʭʘʣʳץʪʳש ʝʨʣʽʢ ʜᴅʩʪװʨʽ, ʨʫʭʘʥʠ ʩʘʙʘץʪʘʩʪʳסʳ 

ʞᴅʥʝ ʢᴇʨʢʝʤʜʽʢ ʜװʥʠʝʪʘʥʳʤʳ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ. 

 שʵʧʦʩʪʳ ץʝʨʪʝʛʽʣʝʨ ʤʝʥ ʙʘʪʳʨʣʳ ץʘʥʜʘ, ʙʘʪʳʨʣʳץʦʨʳʪʘ ʘʡʪפ

ʘʨʘץʘʪʳʥʘʩʳ ï ץʘʟʘץ ʘʫʳʟ ᴅʜʝʙʠʝʪʽʥʽש ʪײʪʘʩʪʳסʳʥ ʪʘʥʳʪʘʪʳʥ ʤʘשʳʟʜʳ 

 ץʣʪʪʳײ ʡʝʣʽ ʟʝʨʪʪʝʫװᴅʨʽ ʞ שʳʜʘʥ ʪʝʨʝסʨײʪ ץʙʳʣʳʩ [9]. ʆʥʳ ᴅʜʽʩʥʘʤʘʣʳײץ

ʬʦʣʴʢʣʦʨʜʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʽʥ ʙʘʡʳʪʳʧ, ʙʦʣʘʰʘס ץʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʛʝ ʙʝʨʽʢ 

ʥʝʛʽʟ ץʘʣʜʳʨʘʜʳ. 
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ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 2020ï2026 ʞʳʣʜʘʨʳ ץʘʣʳʧʪʘʩץʘʥ 

ʽʰʢʽ ʢᴇʰʽ-ץʦʥ װʜʝʨʽʩʪʝʨʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫ ʪʝʪʽʢʪʝʨʽ 

 ʘסʜʝʨʝʢʪʝʨʽ ʤʝʥ 2030 ʞʳʣ שʩʪʘʪʠʩʪʠʢʘ ʙʶʨʦʩʳʥʳ ץʣʪʪʳױ .ʘʥסʘʨʘʩʪʳʨʳʣץ

ʜʝʡʽʥʛʽ ʢᴇʰʽ-ץʦʥ ʩʘʷʩʘʪʳ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳש ʞʦʙʘʩʳʥ ʥʝʛʽʟʛʝ ʘʣʘ ʦʪʳʨʳʧ, 

ʭʘʣʳץʪʳש ɸʩʪʘʥʘ, ɸʣʤʘʪʳ, ʐʳʤʢʝʥʪ ץʘʣʘʣʘʨʳʥʘ ʰʦסʳʨʣʘʥʫʳ, ʦשʪװʩʪʽʢ ʞᴅʥʝ 

ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʜʝʛʽ ʢᴇʰʽ-ץʦʥ ʘʡʳʨʤʘʩʳʥʳץ שʘʨʘʤʘ-ץʘʨʩʳ ʙʘסʳʪʪʘʨʳ, ʩʦʥʜʘʡ-

ʘץ ʝשʙʝʢ ʨʝʩʫʨʩʪʘʨʳʥ ʘʫʤʘץʪʘʨ ʙʦʡʳʥʰʘ ʦʨʥʘʣʘʩʪʳʨʫʜʘסʳ ʪʝשʛʝʨʽʤʩʽʟʜʽʢ 

ʪʘʣʜʘʥʜʳ. ɾײʤʳʩʪʘ çɼʠʧʣʦʤʤʝʥ ï ʘʫʳʣסʘè, çפʘʣʘʜʘʥ ï ʘʫʳʣסʘè, ץʘʥʜʘʩʪʘʨʜʳ 

 ʳסʞʳʣ 2026 שʜʘʨʣʘʤʘʣʘʨʳʥʳסʝʨʽʢʪʽ ʢᴇʰʫ ʙʘ ץʽʨʘʨʘʣʳשʦʥʳʩʪʘʥʜʳʨʫ ʞᴅʥʝ ᴇץ

ʞʘʡ-ʢװʡʽ ʩʠʧʘʪʪʘʣʳʧ, ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʙʘסʘʣʘʥʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʙʦʡʳʥʰʘ ᴇשʽʨʣʽʢ ʪʝשʛʝʨʽʤʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴇʥʽʥʜʝ ײʩʳʥʳʩʪʘʨ 

ʪײʞʳʨʳʤʜʘʣסʘʥ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʽʰʢʽ ʢᴇʰʽ-ץʦʥ, ᴇשʽʨʣʽʢ ʪʝשʛʝʨʽʤ, ʫʨʙʘʥʜʘʣʫ, ʝשʙʝʢ 

ʨʝʩʫʨʩʪʘʨʳ, ʝʨʽʢʪʽ ץʦʥʳʩ ʘʫʜʘʨʫ, ץʘʥʜʘʩʪʘʨ, ʜʝʤʦʛʨʘʬʠʷʣʳץ ʩʘʷʩʘʪ. 

 

 

ɯʰʢʽ ʢᴇʰʽ-ץʦʥ ï ʤʝʤʣʝʢʝʪ ʽʰʽʥʜʝʛʽ ʜʝʤʦʛʨʘʬʠʷʣʳץ ʪʝʧʝ-ʪʝשʜʽʢ ʧʝʥ 

ᴇשʽʨʣʽʢ ʜʘʤʫ ʘʡʥʘʣʘʩʳʥʜʘ ʘʡʥʘʣʘʪʳʥ סײʳʤ. ɸʫʤʘסʳ 2,7 ʤʣʥ ʰʘʨʰʳ 

ʰʘץʳʨʳʤʥʘʥ ʘʩʘʪʳʥ, ʘʣ ʭʘʣʳץ ʪʳסʳʟʜʳסʳ 1 ʰʘʨʰʳ ʰʘץʳʨʳʤסʘ ʥʝʙᴅʨʽ 7,5 

ʘʜʘʤʜʳ ײץʨʘʡʪʳʥ פʘʟʘץʩʪʘʥ װʰʽʥ ʭʘʣʳץʪʳש ʘʫʤʘץ ʙʦʡʳʥʰʘ ʦʨʥʘʣʘʩʫʳ ʝʨʝʢʰʝ 

ʩʪʨʘʪʝʛʠʷʣʳץ ʤᴅʥʛʝ ʠʝ [1]. ʉʦסשʳ ʞʳʣʜʘʨʳ ʝʣ ʽʰʽʥʜʝ ץʘʨʘʤʘ-ץʘʡʰʳ ʝʢʽ װʨʜʽʩ 

ʘʥʳץ ʙʘʡץʘʣʫʜʘ: ʙʽʨ ʞʘסʳʥʘʥ, ɸʩʪʘʥʘ, ɸʣʤʘʪʳ, ʐʳʤʢʝʥʪ װʰʙײʨʳʰʳʥʳש 

ʭʘʣʳץ ʩʘʥʳʥʳש ʘסʳʣʳʧ ᴇʩʫʽ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ, ʩʦʣʪװʩʪʽʢ ʞᴅʥʝ ɾʝʪʽʩʫ 

ᴇשʽʨʣʝʨʽʥʽש ʜʝʤʦʛʨʘʬʠʷʣʳץ ᴅʣʝʫʝʪʽʥʽש ʢʝʤʫʽ. 

ɿʝʨʪʪʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽ ʝʢʽ ʞʘʡʪʧʝʥ ʘʡץʳʥʜʘʣʘʜʳ. ɹʽʨʽʥʰʽʜʝʥ, 2026 ʞʳʣʜʳש 

ʩᴅʫʽʨʽʥʝ ʜʝʡʽʥ פʘʟʘץʩʪʘʥ ʭʘʣץʳ 20 547 909 ʘʜʘʤסʘ ʞʝʪʽʧ, ʦʥʳ63,9% ש-ʳ 

 שʦʥʥʳץ-ʳʥʳ ʤʝʥ ʽʰʢʽ ʢᴇʰʽץʘʨץ ʘʨʳסʞʦ שʣ ʫʨʙʘʥʜʘʣʫʜʳײʨʜʳ, ʙײʘʣʘʣʘʨʜʘ ʪץ

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʡסʘץʪʘʡʜʳ [2]. ɽʢʽʥʰʽʜʝʥ, 2025 ʞʳʣʜʳש ʞʝʣʪʦץʩʘʥʳʥʜʘ ɽשʙʝʢ 

ʞᴅʥʝ ʭʘʣʳץʪʳ ᴅʣʝʫʤʝʪʪʽʢ ץʦʨסʘʫ ʤʠʥʠʩʪʨʣʽʛʽ ʢᴇʰʽ-ץʦʥ ʩʘʷʩʘʪʳʥʳ2030 ש ʞʳʣסʘ 
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ʜʝʡʽʥʛʽ ʞʘשʘ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳש ʞʦʙʘʩʳʥ ʞʘʨʠʷʣʘʜʳ, ʦʣ ᴇשʽʨʣʽʢ 

ʪʝשʛʝʨʽʤʩʽʟʜʽʢʪʽ ʘʟʘʡʪʫסʘ ʘʨʥʘʡʳ ʙᴇʣʽʤ ʘʨʥʘʡʜʳ [3]. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʽʰʢʽ ʢᴇʰʽ-ץʦʥ ʘסʳʥʜʘʨʳʥʳש ʛʝʦʛʨʘʬʠʷʩʳ ʤʝʥ 

 ʪʠʽʤʜʽʣʽʛʽʥ ץʧʨʘʢʪʠʢʘʣʳ שʳʥʳʥ ʪʘʣʜʘʫ, ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫ ʪʝʪʽʢʪʝʨʽʥʽץʘʨץ

ʙʘסʘʣʘʫ ʞᴅʥʝ ᴇשʽʨʣʽʢ ʪʝשʛʝʨʽʤʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞʦʣʜʘʨʳ ʞᴇʥʽʥʜʝ ײʩʳʥʳʩʪʘʨ 

ᴅʟʽʨʣʝʫ. 

 

Ϸʜʽʩʥʘʤʘ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʞʘʣʧʳ סʳʣʳʤʠ (ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ, ʩʠʥʪʝʟ, 

ʞʘʣʧʳʣʘʫ) ʞᴅʥʝ ʘʨʥʘʡʳ (ʩʘʣʳʩʪʳʨʤʘʣʳ ʘʫʤʘץʪʳץ ʪʘʣʜʘʫ, ʢʝשʽʩʪʽʢʪʽʢ-

ʜʝʤʦʛʨʘʬʠʷʣʳץ ʪᴅʩʽʣ) ᴅʜʽʩʪʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɼʝʨʝʢʢᴇʟʜʝʨ ʨʝʪʽʥʜʝ פʈ ױʣʪʪʳץ 

ʩʪʘʪʠʩʪʠʢʘ ʙʶʨʦʩʳʥʳ2020 שï2025 ʞʳʣʜʘʨʜʘסʳ ʝʩʝʧʪʝʨʽ, פʈ ɽשʙʝʢ ʞᴅʥʝ 

ʭʘʣʳץʪʳ ᴅʣʝʫʤʝʪʪʽʢ ץʦʨסʘʫ ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʨʝʩʤʠ ʤᴅʣʽʤʝʪʪʝʨʽ, ʥʦʨʤʘʪʠʚʪʽʢ-

 .ʤʘʪʝʨʠʘʣʜʘʨ ʘʣʳʥʜʳ ץʩʘʨʘʧʪʘʤʘʣʳ ץʘʢʪʽʣʝʨ ʞᴅʥʝ ʩʘʣʘʣʳ ץʪʳץʳץײץ

 

ɯʰʢʽ ʢϺʰʽ-ϨʦʥʥʳϬ Ϩʘʟʽʨʛʽ ʘϤʳʥʜʘʨʳ. 

2025 ʞʳʣʜʳץ שʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥʜʘ ʦש ʢᴇʰʽ-ץʦʥ ʩʘʣʴʜʦʩʳ 

ʪʽʨʢʝʣʛʝʥ ᴇשʽʨʣʝʨ ʩʘʥʳ ʥʝʙᴅʨʽ ʪᴇʨʪʝʫʜʽ ײץʨʘʡʜʳ: ɸʩʪʘʥʘ ץʘʣʘʩʳ ï +87 459 ʘʜʘʤ, 

ɸʣʤʘʪʳ ץʘʣʘʩʳ ï +33 126 ʘʜʘʤ, ʐʳʤʢʝʥʪ ץʘʣʘʩʳ ï +15 130 ʘʜʘʤ ʞᴅʥʝ ɸʣʤʘʪʳ 

ʦʙʣʳʩʳ ï +12 110 ʘʜʘʤ [4]. ɹײʣ ɸʩʪʘʥʘסʘ ʢװʥ ʩʘʡʳʥ ʰʘʤʘʤʝʥ 240 ʞʘשʘ ʪײʨסʳʥ 

ʢʝʣʝʜʽ ʜʝʛʝʥ ʩᴇʟ. ɹʘʨʣʳץ ץʘʣסʘʥ 16 ᴇשʽʨʜʝ ʭʘʣʳץʪʳש ʢʝʤʫ ʩʘʣʴʜʦʩʳ ʙʘʡץʘʣʜʳ, 

ʦʥʳש ʽʰʽʥʜʝ ʝװ שʣʢʝʥ ʪʝʨʽʩ ʤᴅʥ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ï ï42 649 ʘʜʘʤ, ʦʜʘʥ 

ʢʝʡʽʥ ɾʘʤʙʳʣ (ï21 179) ʞᴅʥʝ ɾʝʪʽʩʫ (ï13 018) ʦʙʣʳʩʪʘʨʳʥʜʘ ʪʽʨʢʝʣʜʽ (1-

ʩʫʨʝʪ). 

 

 
 
ʉʫʨʝʪ 1. ϧʘʟʘϨʩʪʘʥ ϺϬʽʨʣʝʨʽʥʜʝʛʽ ʽʰʢʽ ʢϺʰʽ-Ϩʦʥ ʘʡʳʨʤʘʩʳ, 2025 ʞ. (ʤʳϬ ʘʜʘʤ) [4]. 

 

ת  hʤʝʛʘʧʦʣʠʩʪʽש ʢᴇʰʽ-ץʦʥ ʪʘʨʪʳʤʜʳʣʳסʳ ʞʳʣ ʩʘʡʳʥ ʢװʰʝʡʽʧ ʢʝʣʝʜʽ. 

2020 ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ɸʩʪʘʥʘʥʳש ʢᴇʰʽ-ץʦʥ ʩʘʣʴʜʦʩʳ 2,3 ʝʩʝʛʝ ᴇʩʪʽ: 2020 

ʞ. 38,0 ʤʳשʥʘʥ 2025 ʞ. 87,5 ʤʳסשʘ ʜʝʡʽʥ (2-ʩʫʨʝʪ). ɸʣʤʘʪʳ ʤʝʥ ʐʳʤʢʝʥʪ װʰʽʥ 

ᴇʩʫ ץʘʨץʳʥʳ ʝʜᴅʫʽʨ ʞײʤʩʘץ, ʙʽʨʘץ ʪײʨʘץʪʳ: ʪʠʽʩʽʥʰʝ +32% ʞᴅʥʝ +33%. ɹײʣ 

ʘʡʳʨʤʘʰʳʣʳץʪʳש ʝש ʙʘʩʪʳ ʩʝʙʝʙʽ ï ɸʩʪʘʥʘʥʳש ʽʨʽ ʤʝʤʣʝʢʝʪʪʽʢ ײץʨʳʣʳʩ 
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ʞʦʙʘʣʘʨʳ, ᴅʢʽʤʰʽʣʽʢ-ʩʘʷʩʠ ʦʨʪʘʣʳץ ʤᴅʨʪʝʙʝʩʽ ʤʝʥ ʞʦסʘʨʳ ʞʘʣʘץʳ ʜʝשʛʝʡʽ. 

ɸʣʤʘʪʳʜʘ ʦʨʪʘ ʝשʙʝʢ ʪʘʙʳʩʳ 2024 ʞʳʣʜʳש IV ʪʦץʩʘʥʳʥʘ ʜʝʡʽʥ 387 304 ʪʝשʛʝʛʝ 

ʞʝʪʪʽ, ʙײʣ ʨʝʩʧʫʙʣʠʢʘʣʳץ ʦʨʪʘʰʘ ʜʝשʛʝʡʜʝʥ ʰʘʤʘʤʝʥ 1,6 ʝʩʝ ʞʦסʘʨʳ [5]. 

 

 
 
ʉʫʨʝʪ 2. ɸʩʪʘʥʘ, ɸʣʤʘʪʳ, ʐʳʤʢʝʥʪ ϨʘʣʘʣʘʨʳʥʳϬ ʽʰʢʽ ʢϺʰʽ-Ϩʦʥ ʩʘʣʴʜʦʩʳʥʳϬ 

ʜʠʥʘʤʠʢʘʩʳ, 2020ï2025 ʞʞ. [4, 5]. 

 

ʋʨʙʘʥʜʘʣʫ ץʘʨץʳʥʳ ʜʘ ʦʩʳ װʨʜʽʩʧʝʥ ʘʩʪʘʩʘʜʳ. 2009 ʞʳʣסʳ ʩʘʥʘץ 

ʙʦʡʳʥʰʘ ץʘʣʘ ʭʘʣץʳʥʳװ שʣʝʩʽ 52%-ʜʳ ײץʨʘʩʘ, 2026 ʞʳʣʜʳש ʩᴅʫʽʨʽʥʝ ʦʣ 63,9%-

 ʨʘʜʳײʞʝʨʣʝʨʜʝ 7 409 959 ʘʜʘʤ ʪ ץʨʘʜʳ, ʘʣ ʘʫʳʣʜʳײץ ʘ ᴇʩʽʧ, 13 137 950 ʘʜʘʤʜʳס

[2]. ʉʦסשʳ 15 ʞʳʣʜʘ פʘʟʘץʩʪʘʥʜʘ ʤʳסשʘ ʞʫʳץ ʘʫʳʣ ᴅʢʽʤʰʽʣʽʢ ʪײʨסʳʜʘʥ 

ʞʦʡʳʣסʘʥ ʥʝʤʝʩʝ ʢᴇʨʰʽ ʝʣʜʽ ʤʝʢʝʥʜʝʨʛʝ ץʦʩʳʣסʘʥ, ʙײʣ ʥʝʛʽʟʽʥʝʥ ʪײʨסʳʥʜʘʨ 

ʩʘʥʳʥʳ50 ש ʘʜʘʤʥʘʥ ʪᴇʤʝʥ ʪװʩʫʽʥʝʥ ʪʫʳʥʜʘʜʳ [6] (3-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 3. ϧʘʣʘ ʞϸʥʝ ʘʫʳʣ ʭʘʣϨʳʥʳϬ ʘʨʘϨʘʪʳʥʘʩʳ, 2009ï2026 ʞʞ. (%) [2, 6]. 

 

ʄʝʤʣʝʢʝʪʪʽʢ ʢϺʰʽ-Ϩʦʥ ʙʘϤʜʘʨʣʘʤʘʣʘʨʳ. 

ɯʰʢʽ ʢᴇʰʽ-ץʦʥʜʳ ʨʝʪʪʝʫ ʤʝʤʣʝʢʝʪʪʽʢ ʜʝשʛʝʡʜʝ ʙʽʨʥʝʰʝ ʙʘסʳʪ ʙʦʡʳʥʰʘ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ʆʣʘʨʜʳש ʥʝʛʽʟʛʽʣʝʨʽ 1-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 
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ʂʝʩʪʝ 1. ɯʰʢʽ ʢϺʰʽ-Ϩʦʥ ʩʘʣʘʩʳʥʜʘϤʳ ʥʝʛʽʟʛʽ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘϤʜʘʨʣʘʤʘʣʘʨ, 2026 ʞ. 

 

ɹʘסʜʘʨʣʘʤʘ פʦʣʜʘʫ ʪװʨʽ ʄʘץʩʘʪʪʳ ʪʦʧ / ʥᴅʪʠʞʝ 

çɼʠʧʣʦʤʤʝʥ ï ʘʫʳʣסʘè 

(2009 ʞ.) 

100 ɸɽʂ (432 500 ) 

ʙʽʨʞʦʣסʳ ʢᴇʪʝʨʤʝ; 1 500 ɸɽʂ 

(6,49 ʤʣʥ ) ʜʝʡʽʥ 0,01% 

ʤᴇʣʰʝʨʣʝʤʝʤʝʥ ʙʶʜʞʝʪʪʽʢ 

ʢʨʝʜʠʪ 

ɸʫʳʣʜʘסʳ ʙʽʣʽʤ, ʜʝʥʩʘʫʣʳץ 

ʩʘץʪʘʫ, ʤᴅʜʝʥʠʝʪ 

ʩʘʣʘʩʳʥʜʘסʳ ʞʘʩ ʤʘʤʘʥʜʘʨ. 

2009ï2024 ʞʞ. 85 ʤʳש+ 

ʤʘʤʘʥ ץʘʤʪʳʣʜʳ 

ɽʨʽʢʪʽ ץʦʥʳʩ ʘʫʜʘʨʫ 

(ɽשʙʝʢ ʞʦʣʳ) 

ʂᴇʰʫ ʰʳסʳʥʳʥ ᴇʪʝʫ, ʪײʨסʳʥ 

- ʡ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫ, 7 ʤʣʥװ

ʛʝ ʜʝʡʽʥ ץʘʨʞʳʣʘʡ ץʦʣʜʘʫ 

ʆשʪװʩʪʽʢ, ʰʝʪʢʝʨʽ ᴇשʽʨʣʝʨʜʝʥ 

ʩʦʣʪװʩʪʽʢʢʝ (ʉפʆ, פʦʩʪʘʥʘʡ, 

ʇʘʚʣʦʜʘʨ, ɸץʤʦʣʘ) ץʦʥʳʩ 

ʘʫʜʘʨʫʰʳʣʘʨ 

 ʘʥʜʘʩʪʘʨʜʳפ

 ʦʥʳʩʪʘʥʜʳʨʫץ

ɹʽʨʞʦʣסʳ ʢᴇʰʫ ʩʫʙʩʠʜʠʷʩʳ ï 

70 ɸɽʂ (275,2 ʤʳש ) ᴅʨ 

ʤװʰʝʛʝ; ʞʘʣʜʘʫ ʘץʳʩʳ ï 15ï

30 ɸɽʂ/ʘʡ (12 ʘʡ) 

2026 ʞ. ʢʚʦʪʘ ï 8 278 ʘʜʘʤ. 

ʉʪʨʘʪʝʛʠʷʣʳץ ᴇשʽʨʣʝʨ: 

ɸץʤʦʣʘ, ɸʙʘʡ, פʦʩʪʘʥʘʡ, 

ʇʘʚʣʦʜʘʨ, ɸʪʳʨʘʫ, ɹפʆ, 

ʐפʆ, ʉפʆ (5 ʞʳʣʜʳץ 

ʢʝʣʽʩʽʤʰʘʨʪ) 

çפʘʣʘʜʘʥ ï ʘʫʳʣסʘè 

(ɸʙʘʡ ʦʙʣ., ʧʠʣʦʪʪʳץ) 

 ʳ-90% שʥʳʥʳײץ ʡת

ʙʶʜʞʝʪʪʝʥ; 10 ץʦʡ, 2 ʽʨʽ ץʘʨʘ, 

1 ʞʳʣץʳ ʙʝʨʫ; ʞʝשʽʣʜʝʪʽʣʛʝʥ 

ʙʠʟʥʝʩ-ʥʝʩʠʝ 

 ʘסʪʘʨʜʳ ʘʫʳʣץʘʣʘʣʳפ

 ʘ ʜʝʡʽʥʛʽסʘʡʪʘʨʫ. 2028 ʞʳʣץ

ʧʠʣʦʪʪʳץ ʞʦʙʘ 

 

ɸʪʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʘʨ ײץʨʳʣʳʤ ʞʘסʳʥʘʥ ʞʘʥ-ʞʘץʪʳ ʙʦʣסʘʥʳʤʝʥ, 

ʦʣʘʨʜʳש ʥʘץʪʳ ʥᴅʪʠʞʝʣʽʣʽʛʽ ʢװʤᴅʥ ʪʫʜʳʨʘʜʳ. ʄᴅʩʝʣʝʥ, çɼʠʧʣʦʤʤʝʥ ï ʘʫʳʣסʘè 

ʞʦʙʘʩʳʥʜʘ ʤʘʤʘʥʜʘʨסʘ ʪʠʽʩʪʽ ʤʝʨʟʽʤʽ (3 ʞʳʣ) ʘʷץʪʘʣסʘʥ ʩʦש ʘʫʳʣʜʘʥ ץʘʡʪʘ 

 ʨʣʽ ʩʘʨʘʧʪʘʤʘʣʘʨ ʙʦʡʳʥʰʘװᴅʨʪ ;ץʘʫʳʣʳ ʞʦץʪʦʩ ץʪʳץʳץײץ שʘ ʦʨʘʣʫʜʳסʘʣʘץ

 ʘʡʪʘ ʢᴇʰʽʧץ ʘסʘʣʘץ 30ï40%-ʳ ʰʘʨʪʪʳ ʦʨʳʥʜʘʡ ʩʘʣʳʩʳʤʝʥ שʘʪʳʩʫʰʳʣʘʨʜʳץ

ʢʝʪʝʜʽ [7]. פʘʥʜʘʩʪʘʨʜʳ ץʦʥʳʩʪʘʥʜʳʨʫʜʘ ʜʘ ʪʝשʛʝʨʽʤʩʽʟʜʽʢ ʩʘץʪʘʣʘʜʳ: 2025 

ʞʳʣʳ ʢʝʣʛʝʥ 16 805 ץʘʥʜʘʩʪʳש ʥʝʙᴅʨʽ 2 309-ʳ (13,7%) ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʛʝ 

ʦʨʥʘʣʘʩʪʳ, ʘʣ ץʘʣסʘʥʳ ץʘʣʘʫʣʳ ʘʡʤʘץʪʘʨסʘ ï ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ʄʘסשʳʩʪʘʫ, 

ɸʣʤʘʪʳ ץʘʣʘʩʳʥʘ ץʦʥʳʩʪʘʥʜʳ [8]. 

 

2030 ʞʳʣϤʘ ʜʝʡʽʥʛʽ ʪϰʞʳʨʳʤʜʘʤʘ ʞϸʥʝ ʪʝϬʛʝʨʽʤ ʤϸʩʝʣʝʩʽ. 

2030 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʢᴇʰʽ-ץʦʥ ʩʘʷʩʘʪʳ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳש ʞʦʙʘʩʳ װʰ 

ʙʘסʳʪʪʳ ץʘʤʪʠʜʳ: ʩʳʨʪץʳ ʢᴇʰʽ-ץʦʥʜʳ ʮʠʬʨʣʳץ ʽʨʽʢʪʝʫ ʞװʡʝʩʽ ʘʨץʳʣʳ ʨʝʪʪʝʫ, 

ʽʰʢʽ ʢᴇʰʽ-ץʦʥ ʘסʳʥʜʘʨʳʥʳש ʪʝʧʝ-ʪʝשʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝ ʵʪʥʠʢʘʣʳץ 

 ʞʘʪʪʘ 73 ʽʩ-ʰʘʨʘ ʞᴅʥʝ 14 ʥʳʩʘʥʘʣʳ ʠʥʜʠʢʘʪʦʨײפ .ʦʣʜʘʫ [3]ץ ʪʘʨʜʳץʘʟʘץ

 ʩʘʪץײʘ ʨסʨʫײʪʳ ʪץʨʘײʩᴅʫʽʨʽʥʝʥ ʙʘʩʪʘʧ ʪ 10 שʘʥ. 2026 ʞʳʣʜʳסʘʨʘʩʪʳʨʳʣץ

ʙʝʨʫʜʽש ʞʘשʘ ʙʘʣʣ ʞװʡʝʩʽ ʢװʰʽʥʝ ʝʥʜʽ: װʤʽʪʢʝʨʣʝʨʛʝ ץʘʟʘץ ʪʽʣʽʥ ʙʘʟʘʣʳץ 

ʜʝשʛʝʡʜʝ ʙʽʣʫ, ʮʠʬʨʣʳץ ʩʘʫʘʣʥʘʤʘʜʘʥ ᴇʪʫ, ʩײʭʙʘʪ ʪʘʧʩʳʨʫ ʤʽʥʜʝʪʪʽ, ʘʣ 

 ʙʝʢ ʢʝʣʽʩʽʤʰʘʨʪʳʥ ʞʘʩʘʩʫשʝ ץʘ 5 ʞʳʣʜʳסʪʘʨץʰʽʥ ʪʘʧʰʳ ʘʡʤʘװ ʘʥʜʘʩʪʘʨץ

ʪʘʣʘʙʳ ץʦʡʳʣסʘʥ [9]. 

ɼʝʛʝʥʤʝʥ ʪײʞʳʨʳʤʜʘʤʘ ʙʦʡʳʥʰʘ ʪʘʣʜʘʥʳʧ ʦʪʳʨסʘʥ ײץʨʳʣʳʤʜʳץ 

ʪײʡʳץʪʳװ שʰ ʘʩʧʝʢʪʽʩʽ ʙʘʨ. ɹʽʨʽʥʰʽʜʝʥ, ʵʢʦʥʦʤʠʢʘʣʳץ: ʝʣ ɾɯᴆ-ʥʽש ʰʘʤʘʤʝʥ 
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65%-ʳ ɸʩʪʘʥʘ, ɸʣʤʘʪʳ, ɸʪʳʨʘʫ, ʐʳʤʢʝʥʪ ʧʝʥ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ ᴇʥʜʽʨʽʣʝʜʽ, 

ʙײʣ ʙʘʩץʘ ᴇשʽʨʣʝʨʜʝʥ ʞײʤʳʩ ʢװʰʽʥ ʰʝשʙʝʨʣʽ ʪʘʨʪʫʜʳש ʪʘʙʠסʠ ʥʝʛʽʟʽ. ʊʝʢ 

 .ʤʢʽʥ ʝʤʝʩװʪʳ ʞʘʙʫ ʤץʣ ʘʡʳʨʤʘʰʳʣʳײʳʣʳ ʙץʳʥʪʘʣʘʥʜʳʨʫ ʘʨ ץʘʨʞʳʣʳץ

ɽʢʽʥʰʽʜʝʥ, ʠʥʬʨʘײץʨʳʣʳʤʜʳץ: ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʜʝʛʽ ʢᴇʧʪʝʛʝʥ ʘʫʳʣʜʘʨʜʘ ʞʦʣ, 

ʤʝʢʪʝʧ, ʤʝʜʠʮʠʥʘʣʳץ ʧʫʥʢʪ ʩʠʷץʪʳ ʙʘʟʘʣʳץ ץʳʟʤʝʪʪʝʨ ʞʝʪʽʩʧʝʡʜʽ, ʙײʣ 

çפʘʣʘʜʘʥ ï ʘʫʳʣסʘè ʩʠʷץʪʳ ʞʦʙʘʣʘʨʜʳש ʩײʨʘʥʳʩʳʥ ʰʝʢʪʝʡʜʽ. תʰʽʥʰʽʜʝʥ, 

ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ: ʦשʪװʩʪʽʢ ᴇשʽʨʣʝʨʜʝʥ ʩʦʣʪװʩʪʽʢʢʝ ʝʨʽʢʪʽ ץʦʥʳʩ ʘʫʜʘʨʫ 

ʙײʨʳʥסʳʜʘʡ ʪᴇʤʝʥ ץʘʨץʳʥʜʳ ʩʘץʪʘʡʜʳ, ᴇʡʪʢʝʥʽ ײʣʪʪʳץ ʜᴅʩʪװʨ, ʦʪʙʘʩʳʣʳץ 

ʙʘʡʣʘʥʳʩʪʘʨ ʤʝʥ ʢʣʠʤʘʪ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʽʰʢʽ ʢᴇʰʽ-ץʦʥ ʝʩʝʙʽ ʪʦʣʳץ ʞʝʪʽʣʜʽʨʽʣʤʝʛʝʥ: ʞײʤʳʩ 

ʽʩʩʘʧʘʨʳ, ʤʘʫʩʳʤʜʳץ ʘʫʳʩʫ ʤʝʥ ʬʘʢʪ ʞװʟʽʥʜʝʛʽ ץʦʥʳʩʪʘʥʫʣʘʨʜʳש 

ʘʡʳʨʤʘʰʳʣʳסʳ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʙᴇʣʽʥʽʧ ʢᴇʨʩʝʪʽʣʤʝʡʜʽ. ɹײʣ ʩʘʷʩʘʪ ʰʘʨʘʣʘʨʳʥ 

ʤʘץʩʘʪʪʳ ʙʘסʳʪʪʘʫʜʳ ץʠʳʥʜʘʪʘʜʳ. 

ϧʦʨʳʪʳʥʜʳ. 

ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ פʘʟʘץʩʪʘʥʜʘסʳ ʽʰʢʽ ʢᴇʰʽ-ץʦʥ װʜʝʨʽʩʪʝʨʽʥʽש ʢװʰʝʡʝ 

ʪװʩʢʝʥʽʥ ʞᴅʥʝ ᴇשʽʨʣʽʢ ʪʝשʛʝʨʽʤʩʽʟʜʽʢʪʽש ʦʜʘʥ ᴅʨʽ ʪʝʨʝשʜʝʧ ʙʘʨʘ ʞʘʪץʘʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. תʰ ʤʝʛʘʧʦʣʠʩʪʽש ï ɸʩʪʘʥʘ, ɸʣʤʘʪʳ, ʐʳʤʢʝʥʪʪʽש ï ʢᴇʰʽ-ץʦʥ 

ʪʘʨʪʳʤʜʳʣʳסʳ ʞʳʣ ʩʘʡʳʥ ʘʨʪʳʧ ʢʝʣʝʜʽ, ʘʣ ʊװʨʢʽʩʪʘʥ, ɾʘʤʙʳʣ, ɾʝʪʽʩʫ 

ʦʙʣʳʩʪʘʨʳ ʤʝʥ ʙʽʨץʘʪʘʨ ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨ ʪײʨʘץʪʳ ʪװʨʜʝ ʭʘʣץʳʥʘʥ ʘʡʳʨʳʣʫʜʘ. 

 ʳʥʘʥ ʞʝʪʢʽʣʽʢʪʽסʞʘ ץʨʳʣʳʤʜʳײץ ʜʘʨʣʘʤʘʣʘʨסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʦʣʜʘʥʳʩʪʘפ

ʙʦʣסʘʥʳʤʝʥ, ʦʣʘʨʜʳש ʥᴅʪʠʞʝʣʽʣʽʛʽ ᴅʣʩʽʟ ץʘʣʫʜʘ. 

ɿʝʨʪʪʝʫ ʥʝʛʽʟʽʥʜʝ ʢʝʣʝʩʽ ײʩʳʥʳʩʪʘʨ ʪײʞʳʨʳʤʜʘʣʜʳ. ɹʽʨʽʥʰʽʜʝʥ, 

çɼʠʧʣʦʤʤʝʥ ï ʘʫʳʣסʘè ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ 3 ʞʳʣʜʘʥ ʢʝʡʽʥʛʽ ʘʫʳʣʜʘʥ ʢʝʪʫ 

ʤʝʨʟʽʤʽʥʝʥ ʢʝʡʽʥ ʜʝ ײʩʪʘʧ ʪײʨʘʪʳʥ ʳʥʪʘʣʘʥʜʳʨʫ (ʤʳʩʘʣʳ, ץʦʩʳʤʰʘ ʙʘʩʧʘʥʘ 

ʩʫʙʩʠʜʠʷʣʘʨʳ ʥʝʤʝʩʝ ʢᴅʩʽʧʢʝʨʣʽʢ ʛʨʘʥʪʪʘʨ) ʝʥʛʽʟʫ ץʘʞʝʪ. ɽʢʽʥʰʽʜʝʥ, ᴇשʽʨʣʽʢ 

ʝשʙʝʢ ʘץʳʩʳʥ ײʣסʘʡʪʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ʞװʡʝʩʽʥ ʩʦʣʪװʩʪʽʢ ʞᴅʥʝ ʰʝʪʢʝʨʽ ᴇשʽʨʣʝʨʛʝ 

 ʘʣʧʳʥʘ ʢʝʣʪʽʨʫץ ʩʪʝʤʝʩʽʥèװ ʩʪʽʢװʣ çʉʦʣʪײʳʟʜʳ: ʙשʘʨʘʫ ʤʘץ ʘʡʪʘץ ʘʪʳʩʪʳץ

ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ. תʰʽʥʰʽʜʝʥ, ץʘʥʜʘʩʪʘʨʜʳ ץʦʥʳʩʪʘʥʜʳʨʫ 

ʢʚʦʪʘʩʳʥʳש ʪʘʧʰʳ ᴇשʽʨʣʝʨʛʝ ʘʨʥʘʣסʘʥ װʣʝʩʽʥ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ 50%-סʘ ʜʝʡʽʥ 

ʢᴇʪʝʨʫ, ʦʣʘʨʜʳ ʪײʨסʳʥ װʡʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴇʥʽʥʜʝ ʞʝʢʝʣʝʛʝʥ ʙʘסʜʘʨʣʘʤʘ 

ᴅʟʽʨʣʝʫ ײʩʳʥʳʣʘʜʳ. ʊᴇʨʪʽʥʰʽʜʝʥ, ʽʰʢʽ ʢᴇʰʽ-ץʦʥ ʝʩʝʙʽʥʽש ʮʠʬʨʣʳץ ʪʽʨʢʝʫ 

ʞװʡʝʩʽʥ ʝʥʛʽʟʫ ʤʘʫʩʳʤʜʳץ ʞᴅʥʝ ʪײʨʘץʪʳ ʘסʳʥʜʘʨʜʳ ʥʘץʪʳ ʘʞʳʨʘʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ᴇשʽʨʣʽʢ ʪʝשʛʝʨʽʤʩʽʟʜʽʢ ʜʝʤʦʛʨʘʬʠʷʣʳס ץʘʥʘ ʝʤʝʩ, 

ʵʢʦʥʦʤʠʢʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ײʣʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ ʤᴅʩʝʣʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʢᴇʰʽ-ץʦʥ ʩʘʷʩʘʪʳ ʪʝʢ ʞʝʢʝʣʝʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʞʠʳʥʪʳסʳ ʝʤʝʩ, 

ʤʝʛʘʧʦʣʠʩʪʝʨʜʽש ʜʘʤʫ ץʘʨץʳʥʳʥ ʨʝʪʪʝʫ, ʰʝʪʢʝʨʽ ᴇשʽʨʣʝʨʛʝ ʠʥʚʝʩʪʠʮʠʷ ʪʘʨʪʫ 

ʤʝʥ ʠʥʬʨʘײץʨʳʣʳʤ ʩʘʣʫʤʝʥ ײʰʪʘʩץʘʥ ʢʝʰʝʥʜʽ ʩʪʨʘʪʝʛʠʷ ʨʝʪʽʥʜʝ ײץʨʳʣʫʳ 

 .ʘʞʝʪץ
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With the rapid development of digital technologies, social media platforms 

have become essential infrastructures for modern marketing activities. At the same 

time, increasing environmental awareness has encouraged firms to adopt green 

marketing strategies. Although previous studies have explored green marketing and 

social media engagement separately, limited research has investigated how green 

marketing influences consumer behavior through social media interaction 

mechanisms in a data-driven environment. 

This study proposes an integrated framework linking green marketing, social 

media engagement, and purchase decision. A structured questionnaire survey was 

conducted, and 312 valid responses were collected. Structural equation modeling 

(SEM) was employed to test the proposed hypotheses. 

The empirical results indicate that green marketing significantly enhances 

social media engagement (ɓ = 0.62, p < 0.001), which in turn positively influences 

purchase decisions (ɓ = 0.58, p < 0.001). Additionally, social media engagement 

partially mediates the relationship between green marketing and consumer behavior. 

Keywords: Green Marketing, Social Media Engagement, Consumer Behavior, 

SEM. 

 

 

The rapid advancement of digital technologies has significantly transformed 

the landscape of marketing. Social media platforms have evolved into dynamic 

ecosystems where firms and consumers interact in real time, generating large 

volumes of behavioral data. These platforms enable organizations to implement data-

driven marketing strategies that enhance targeting accuracy and decision-making 

efficiency. 

At the same time, environmental sustainability has become a critical issue 

worldwide. Consumers are increasingly concerned about environmental impacts, 

prompting firms to adopt green marketing strategies that emphasize eco-friendly 

products and sustainable practices. Such strategies aim to improve corporate image 

and influence consumer preferences. 
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Despite the growing importance of both social media and sustainability, 

existing research often treats green marketing and social media engagement as 

separate topics. Few studies have examined how green marketing operates within 

social media environments to influence consumer behavior through interaction 

mechanisms. 

Therefore, this study aims to explore the relationship between green marketing, 

social media engagement, and consumer purchase decisions. Specifically, this 

research investigates the mediating role of social media engagement in the 

relationship between green marketing and consumer behavior. 

By integrating environmental marketing with digital interaction perspectives, 

this study provides a more comprehensive understanding of consumer behavior in 

modern marketing environments. 

 

Literature review. 

Green marketing refers to strategies that promote environmentally friendly 

products and practices. Previous studies have demonstrated that green marketing can 

positively influence consumer attitudes, trust, and purchase intentions. 

Social media engagement includes user interactions such as likes, comments, 

and shares. These interactions reflect consumer involvement and play an important 

role in information dissemination. 

Consumer purchase behavior is influenced by both individual preferences and 

social interactions. In digital environments, social media platforms amplify social 

influence.  

Research gap. Although previous research has examined green marketing and 

social media engagement, most studies focus on these factors independently. There is 

a lack of integrated frameworks that explain how green marketing influences 

consumer behavior through social media engagement mechanisms. 

 

Research model and hypotheses. 
 

Conceptual model: 

 

 
 
H1: Green marketing positively affects social media engagement. 

H2: Social media engagement positively affects purchase decisions. 

H3: Green marketing positively affects purchase decisions. 

H4: Social media engagement mediates the relationship. 

 

 

 

 

Green Marketing Strategy
Social Media 

Engagement

Consumer Purchase 

Decision
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Methodology. 

Data collection. 

Data were collected through an online questionnaire survey. A total of 312 

valid responses were obtained. 

Measurement items. 

All variables were measured using a five-point Likert scale. 

Green Marketing (GM). 

GM1: I prefer environmentally friendly products. 

GM2: I trust green advertising claims. 

GM3: I support environmentally responsible companies. 

 

Social Media Engagement (SME) 

SME1: I like green marketing posts. 

SME2: I comment on green-related content. 

SME3: I share environmental content. 

 

Purchase Decision (PD). 

PD1: I am willing to buy green products. 

PD2: I prefer eco-friendly brands. 

PD3: I intend to purchase green products in the future. 

 

Data analysis. 

Structural equation modeling (SEM) was applied. Reliability and validity were 

tested before hypothesis testing. 

 

Results. 

Descriptive Statistics. 

Table 1 presents the descriptive statistics of the main variables. The mean 

values indicate that respondents generally show a positive attitude toward green 

marketing and social media engagement. 

 
Table 1. Descriptive Statistics. 

 

Variable Mean Std. Deviation 

GM 3.92 0.71 

SME 4.01 0.68 

PD 3.87 0.74 

 

Reliability Analysis. 

The reliability of the constructs was assessed using Cronbachôs alpha. As 

shown in Table 2, all values exceed the recommended threshold of 0.7, indicating 

good internal consistency. 
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Table 2. Reliability Analysis. 

 

Variable Cronbachôs Alpha 

GM 0.89 

SME 0.91 

PD 0.88 

 

Validity analysis. 

Convergent validity was evaluated using Average Variance Extracted (AVE) 

and Composite Reliability (CR). The results in Table 3 show that all constructs meet 

the recommended criteria (AVE > 0.5, CR > 0.7). 

 
Table 3. Validity Analysis. 

 
Variable AVE CR 

GM 0.67 0.90 

SME 0.69 0.92 

PD 0.65 0.89 

 

Correlation analysis. 

Table 4 presents the correlation matrix. All correlations are significant and 

below the threshold of 0.85, indicating no multicollinearity issues. 

 

Table 4. Correlation Matrix. 
 GM SME PD 

GM 1   

SME 0.62 1  

PD 0.55 0.58 1 

 

Structural model results. 

The structural model was tested using SEM. The results are presented in Table 

5. 
Table 5. Structural Model Results. 

 

Path Coefficient t-value p-value 

GM Ÿ SME 0.62 8.45 <0.001 

SME Ÿ PD 0.58 7.92 <0.001 

GM Ÿ PD 0.34 5.67 <0.001 

 

The results support all proposed hypotheses. Green marketing has a significant 

positive effect on social media engagement, and social media engagement 

significantly influences purchase decisions. In addition, green marketing also has a 

direct effect on purchase decisions. 

 

Model Fit. 

The model fit indices indicate a good fit to the data: 

CFI = 0.93  
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TLI = 0.91  

RMSEA = 0.06  

These values meet the recommended thresholds, confirming that the model is 

acceptable. 

 

 

 
 

Discussion. 

The findings of this study provide important insights into how green marketing 

influences consumer behavior in social media environments. The results demonstrate 

that green marketing significantly enhances social media engagement, which in turn 

positively affects purchase decisions. This indicates that engagement plays a crucial 

mediating role in translating marketing efforts into consumer actions. 

One key implication is that consumers are no longer passive recipients of 

marketing information. Instead, they actively participate in content dissemination 

through interaction behaviors such as liking, commenting, and sharing. These 

interactions increase the visibility and credibility of marketing messages, thereby 

strengthening their impact on consumer decision-making. 

In addition, social influence plays a significant role in digital environments. 

When users engage with green marketing content, their actions are visible to others, 

creating social proof. This reduces uncertainty and enhances trust, which are essential 

factors in purchase decisions. 

Furthermore, the effectiveness of green marketing depends not only on 

information delivery but also on emotional engagement. Consumers are more likely 

to respond to content that aligns with their values and beliefs, particularly in relation 

to environmental responsibility. 

From a practical perspective, firms should design interactive and engaging 

green marketing strategies. By leveraging social media platforms, companies can 

enhance user engagement and improve marketing effectiveness. 

 

Conclusion. 

This study explores the relationship between green marketing, social media 

engagement, and consumer purchase behavior. The results confirm that social media 

engagement plays a mediating role in this relationship. 

By integrating environmental marketing and digital interaction perspectives, 

this research provides a more comprehensive understanding of consumer behavior in 

Input Layer Processing Layer Output Layer

Green Marketing Engagement Purchase Decision
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modern marketing environments. The findings suggest that firms should adopt data-

driven and interactive marketing strategies to enhance performance. 

Despite its contributions, the study has limitations, including the use of cross-

sectional data. Future research may explore longitudinal approaches and different 

contexts. 
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This study investigates the integration of Artificial Intelligence (AI) into 

loyalty frameworks to incentivize sustainable consumption in Kazakhstan. Utilizing a 

mixed-methods design, the research demonstrates that AI-driven hyper-

personalization is 2.4 times more effective than traditional discounts in driving repeat 

ñgreenò purchases. Findings reveal that while gamification significantly reduces 

loyalty fatigue, the success of these programs hinges on AI explainability and digital 

ethics. Ultimately, the paper provides a strategic roadmap for firms to bridge the gap 

between consumer intent and sustainable action. 

Keywords: Green Loyalty, Artificial Intelligence, Sustainable Consumption, 

Kazakhstan, Hyper-personalization, Gamification 4.0, Consumer Behavior. 

 

 

Under the era of industry 4.0 the global economy is processing a dual 

transformation of digitalization and green development.In kazakhstan, this evolution 

is particularly visible as the government aligns national growth with a sustainable 

economic transformation. Howeverthe high-speed digitalization led by the ubiquity 

of digital platforms,they are empowered consumers with unprecedented choice, and 

making ñRepeat purchaseò Behavior harder to secure. 

The significance of this research is that through integrating artificial 

intelligence (ai) into loyalty frameworks, the enterprise can go beyond ordinary 

discounts to reach ñGoal-driven interactionsò.  

Despite the widespread application of artificial intelligence,its specific role in 

ñGreen loyaltyò Has not yet been fully explored.most research think that artificial 

intelligence as a cost-reduction tool rather than a ñchoice architectò For sustainable 

behavior. 

 

Literature Review. 

Based on the literature review,Researcher have conducted a comprehensive and 

in-depth analysis of the ñGreen Loyaltyò issue.we can identifies the following three 

pillars of modern retention strategy: 
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The Intention-Behavior Gap is the most important pillars ,Consumers often 

express a desire for ñgreenò products but fail to purchase them due to perceived costs 

or inconvenience (White et al., 2019). 

Artificial intelligence is also particularly important as a behavioral guidance 

tool, due to machine learning algorithms can not only predict consumer churn risk but 

also provide ñgreen nudgesò and real-time incentives tailored to individual 

sustainability profiles (Sharma & Paço, 2025). 

Digital ecosystem stickiness also plays a crucial role in ñGreen Loyaltyò In 

markets like Kazakhstan, platforms such as Kaspi or Halyk provide essential ñbig 

dataò infrastructure for multi-brand green loyalty programs (Chen and Hong, 2023). 

 

Research Methodology. 

This study employs a Mixed-Methods Design to ensure both theoretical depth 

and practical applicability: 

Quantitative Phase: We utilized Predictive Behavioral Modeling using a 

sample dataset of 10,000 digital retail transactions. We simulated two scenarios: (A) 

Traditional cashback and (B) AI-driven ñGreen Creditsò what tokenized rewards for 

eco-friendly choices. This analysis,as shown in Figure 1, it is the following chart: 

 
Table 1. Quantitative Phase: Predictive Behavioral Modeling Comparison. 

 
Dimension (A) Traditional Cashback (B) AI -Driven ñGreen Creditsò 

Core Mechanism Direct Cash Rebate Tokenized Rewards for Eco-

Friendly Choices 

Technology Application Standard Transaction Processing Predictive Behavior Modeling and 

AI-Driven 

Sample size 10,000 digital retail transactions 10,000 digital retail transactions 

Primary Objectives Customer Retention and Price 

Sensitivity 

Guiding Sustainable Behavior and 

Long-Term Engagement 

 

According to this chart,they compares two reward scenarios: (A) Traditional 

Cashback and (B) AI-driven 'Green Credits'. Traditional cashback offers direct 

monetary refunds, utilizing standard transaction processing to focus on customer 

retention and price sensitivity.  

Qualitative Phase: Semi-structured interviews with five senior managers from 

Kazakhstani digital platforms were conducted to assess the feasibility of integrating 

ESG metrics into existing loyalty algorithms. 
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Table 2. Qualitative Phase: ESG Integration Feasibility Assessment. 

 

 
 

This table summarizes the key elements of semi-structured interviews 

conducted with five senior executives. 

Variables: The primary independent variable is the AI-Reward Structure, and 

the dependent variables are Repeat Purchase Rate (RPR) and Consumer Carbon 

Footprint Reduction. 

 

Results and Discussion. 

Our simulations and interviews yielded three primary findings that redefine 

loyalty in the Industry 4.0 context: 

The first is the Superiority of Hyper Personalization,From the date,AI-powered 

hyper personalization is 2.4 times more effective at driving repeat ñgreenò purchases 

than flat discounts. When AI identifies a customerôs specific eco-interests ,such as 

plastic reduction vs. carbon offsetting, the conversion rate for sustainable alternatives 

increases significantly. 

The second is Gamification 4.0 and EngagementFor Integrating 

Gamification 4.0,such as real-time feedback loops and community leader boards 

within mobile apps,especially significantly reduces ñloyalty fatigueò. Users reported 

a higher emotional connection to the platform when their ñGreen Impactò was 

visualized through AI-generated dashboards. 

The last is the Trust-Transparency Paradox,The success of Green Loyalty 

hinges on Transparency. For consumers to remain loyal, they must trust the AIôs 

ñexplainabilityò. If the tracking of their environmental impact feels like a ñblack boxò 

retention rates drop by 30%. This highlights the need for Digital Ethics in 

Kazakhstanôs e-commerce sector (Nguyen et al., 2025). 

The following chart is a professional visualization concerning hyper-

personalization, Gamification 4.0, and trust-transparency,Itôs covering AI-driven 

conversion rate comparisons, user emotional engagement, and the impact of 

transparency on retention rates. 
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Figure 1. Core Insight Visual Analytics. 

 

Conclusion. 

In summary,we can concludes that ñGreen Loyaltyò is not merely a marketing 

trend but a fundamental strategic tool for the Sustainable Economic Transformation 

of Kazakhstan. By leveraging AI to provide personalized, transparent, and gamified 

incentives, firms can bridge the gap between consumer intent and sustainable action. 

On the hand of Managerial Implications, Executives should shift investment 

from generic reward pools to AI-driven ñChoice Architectureò that prioritizes ESG 

outcomes. This approach secures the ñtriple bottom lineò: Profit, People, and Planet. 
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ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘסʳ ʜʝʤʦʛʨʘʬʠʷʣʳץ ʘʭʫʘʣ, ʩʦʥʳש 

ʽʰʽʥʜʝ ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʜʽץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳ 2026 ʞʳʣסʳ ʨʝʩʤʠ ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʜʳ. ʂᴇʰʽ-ץʦʥ ʧʨʦʮʝʩʪʝʨʽ, ʪʫʫ ʤʝʥ ᴇʣʽʤ-ʞʽʪʽʤ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ, ʭʘʣʳץʪʳץ שʘʨʪʘʶʳ ʞᴅʥʝ ʵʪʥʦʜʝʤʦʛʨʘʬʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ 

ʩʘʨʘʣʘʥʜʳ. ɾײʤʳʩʪʘ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, פʦʩʪʘʥʘʡ, ʇʘʚʣʦʜʘʨ, ɸץʤʦʣʘ 

ʦʙʣʳʩʪʘʨʳ ʤʝʥ ɸʙʘʡ, ʐʳסʳʩ פʘʟʘץʩʪʘʥ ᴇשʽʨʣʝʨʽʥʜʝʛʽ ʜʝʤʦʛʨʘʬʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ᴅʜʽʩʽ ʘʨץʳʣʳ ʟʝʨʜʝʣʝʥʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʤʝʤʣʝʢʝʪʪʽʢ ʜʝʤʦʛʨʘʬʠʷʣʳץ ʩʘʷʩʘʪʪʳש ʪʠʽʤʜʽʣʽʛʽ, ʟʘשʥʘʤʘʣʳץײץ-ץʳץʪʳץ 

ʪʝʪʽʢʪʝʨʽ ʞᴅʥʝ ᴇשʽʨʣʽʢ ʜʘʤʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש ʨᴇʣʽ ʩʠʧʘʪʪʘʣʜʳ. ɾװʨʛʽʟʽʣʛʝʥ 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʥʝʛʽʟʽʥʜʝ פʘʟʘץʩʪʘʥʥʳש ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʽʥʜʝʛʽ 

ʜʝʤʦʛʨʘʬʠʷʣʳץ ʜʘסʜʘʨʳʩʪʳ ʝשʩʝʨʫ ʞᴇʥʽʥʜʝ ײʩʳʥʳʩʪʘʨ ᴅʟʽʨʣʝʥʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʜʝʤʦʛʨʘʬʠʷ, ʢᴇʰʽ-ץʦʥ, ᴅʣʝʫʤʝʪʪʽʢ ʞʘסʜʘʡ, ʭʘʣʳץ ʩʘʥʳ, 

ᴇשʽʨʣʽʢ ʤᴅʩʝʣʝʣʝʨ, ʫʨʙʘʥʠʟʘʮʠʷ, ʝשʙʝʢ ʨʝʩʫʨʩʪʘʨʳ, ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨ. 

 

 

ɼʝʤʦʛʨʘʬʠʷʣʳץ ʞᴅʥʝ ʢᴇʰʽ-ץʦʥ ʧʨʦʮʝʩʪʝʨʽ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʥʝʛʽʟʛʽ 

ʬʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʨ ʵʢʦʥʦʤʠʢʘʣʳץ, ʩʘʷʩʠ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʪʽʢʝʣʝʡ ʳץʧʘʣ ʝʪʝʜʽ. ʊײʨʘץʪʳ ʜʝʤʦʛʨʘʬʠʷʣʳץ ʘʭʫʘʣʜʳ 

 ʙʘʩʪʳ שʤʝʨʟʽʤʜʽ ʜʘʤʫʳʥʳ ץʟʘײ ʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥץ ץʣʪʪʳײ שʘʤʪʘʤʘʩʳʟ ʝʪʫ ï ʝʣʜʽץ

ʙʘʩʳʤʜʳסʳ. ʉʦʥʜʘʡ-ʘץ, ʜʝʤʦʛʨʘʬʠʷʣʳװ ץʨʜʽʩʪʝʨʜʽ סʳʣʳʤʠ ʥʝʛʽʟʜʝ ʟʝʨʜʝʣʝʫ 

ʤʝʤʣʝʢʝʪʪʽש ʩʪʨʘʪʝʛʠʷʣʳץ ʙʦʣʞʘʤʳʥ ʞʘʩʘʫʜʘ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

 ʩʘʥʳ 20 547 ץʜʘʡ ʙʦʡʳʥʰʘ ʭʘʣʳסʳ 1 ʩᴅʫʽʨʜʝʛʽ ʞʘסʩʪʘʥ 2026 ʞʳʣץʘʟʘפ

909 ʘʜʘʤסʘ ʞʝʪʪʽ, ʦʥʳ950 137 13 ש-ʽ ץʘʣʘʜʘ, 7 409 959-ʳ ʘʫʳʣʜʘ ʪײʨʘʜʳ [1]. 

ɾʳʣ ʙʘʩʳʥʘʥ ʙʝʨʽ ʭʘʣʳץ ʩʘʥʳ 48 087 ʘʜʘʤסʘ ᴇʩʽʧ, ᴇʩʫ ץʘʨץʳʥʳ 0,23%-ʜʳ 

 ,ʽʨʣʝʨʽʥʜʝשʘʪʘʨ ᴇץʙʽʨ שʘʨʘʤʘʩʪʘʥ, ʝʣʽʤʽʟʜʽץ ʨʘʜʳ. ɸʣʘʡʜʘ ʞʘʣʧʳ ᴇʩʽʤʛʝײץ

ᴅʩʽʨʝʩʝ ʩʦʣʪװʩʪʽʢ ʘʡʤʘץʪʘʨʜʘ ʜʝʤʦʛʨʘʬʠʷʣʳץ ʞʘסʜʘʡ ʢװʨʜʝʣʽ ʢװʡʽʥʜʝ ץʘʣʳʧ 

ʦʪʳʨ. ʍʘʣʳץʪʳש ʪʘʙʠסʠ ʞᴅʥʝ ʢᴇʰʽ-ץʦʥ ʝʩʝʙʽʥʝʥ ʢʝʤʫʽ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, 

 ɸʙʘʡ ʦʙʣʳʩʪʘʨʳʥʜʘ ץʘʥʜʳ, ʩʦʥʜʘʡ-ʘסʘʨʘפ ,ʩʪʘʥץʘʟʘפ ʳʩסʦʩʪʘʥʘʡ, ʐʳפ

ʙʘʡץʘʣʫʜʘ [2]. 

 .ʘʣʠʝʚʘ, ʂ.ʉפ .ʘʣʳʤʜʘʨ ʈ.ʋ. ʈʘʭʤʝʪʦʚʘ, ɸ.ʄס-ʵʢʦʥʦʤʠʩʪ ץʩʪʘʥʜʳץʘʟʘפ

ʄײʭʪʘʨʦʚʘ ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʭʘʣʳץʪʳש ᴇʤʽʨ ʩװʨʫ ʩʘʧʘʩʳʥ, ʘʡʤʘץʪʳץ 
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ʜʝʤʦʛʨʘʬʠʷʣʳץ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʤʝʥ ʢᴇʰʽ-ץʦʥ ʘסʳʥʜʘʨʳʥ ʟʝʨʪʪʝʫʤʝʥ 

ʘʡʥʘʣʳʩʳʧ ʢʝʣʝʜʽ [3]. ʆʣʘʨʜʳש ʝשʙʝʢʪʝʨʽʥʜʝ ʭʘʣʳץʪʳש ʪʘʙʠסʠ ץʦʟסʘʣʳʩ 

ʟʘשʜʳʣʳץʪʘʨʳ, ʘʡʤʘץʪʳץ ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʜʝʤʦʛʨʘʬʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ 

ʤᴅʩʝʣʝʣʝʨʽ ʢʝשʽʥʝʥ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

 

Ϸʜʽʩʥʘʤʘ. 

ɿʝʨʪʪʝʫʜʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʉʪʨʘʪʝʛʠʷʣʳץ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ 

ʨʝʬʦʨʤʘʣʘʨ ʘʛʝʥʪʪʽʛʽ ױʣʪʪʳץ ʩʪʘʪʠʩʪʠʢʘ ʙʶʨʦʩʳʥʳ2025 שï2026 ʞʳʣʜʘʨʜʘסʳ 

ʤᴅʣʽʤʝʪʪʝʨʽ ʪʘʣʜʘʥʜʳ. ɾײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʞװʡʝʣʽʢ-ײץʨʳʣʳʤʜʳץ ʪᴅʩʽʣ, 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʪʘʣʜʘʫ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ᴅʜʽʩ ץʦʣʜʘʥʳʣʜʳ. ʉʦʣʪװʩʪʽʢ 

ᴇשʽʨʣʝʨ ʙʦʡʳʥʰʘ ʪʫʫ, ᴇʣʽʤ-ʞʽʪʽʤ, ʢᴇʰʽ-ץʦʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞᴅʥʝ ʞʘʩ-ʞʳʥʳʩ 

 ʨʳʣʳʤʳ ʜʠʥʘʤʠʢʘʩʳ ʟʝʨʜʝʣʝʥʜʽ. ʊʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʩʪʝ ʤʝʥ ʛʨʘʬʠʢʪʝʨײץ

ʘʨץʳʣʳ ʢᴇʨʥʝʢʽʣʝʥʜʽ. 

 

ʅϸʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣϨʳʣʘʫ. 

 ʩʘʥʳ ʙʦʡʳʥʰʘ ᴅʣʝʤʜʝ 65-ʰʽ, ʘʣ ʊʄɼ ʝʣʜʝʨʽ ʘʨʘʩʳʥʜʘ ץʩʪʘʥ ʭʘʣʳץʘʟʘפ

ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ ʤʝʥ ᴆʟʙʝʢʩʪʘʥʥʘʥ ʢʝʡʽʥʛʽ װʰʽʥʰʽ ʦʨʳʥʜʘ ʪײʨ. 2026 ʞʳʣסʳ 

 ʩʘʥʳ 20 499 822 ʘʜʘʤʜʳ שʳʥʳץʩʪʘʥ ʭʘʣץʘʟʘפ ʜʘʡ ʙʦʡʳʥʰʘסʳ ʞʘסʪʘʨʜʘשʘץ 1

 שʥʠʝʛʝ ʢʝʣʜʽ, ʦʥʳװʙʘʣʘ ʜ שʘʡʳʥʜʘ ʝʣʽʤʽʟʜʝ 335 ʤʳ 12 שʨʘʜʳ [4]. 2025 ʞʳʣʜʳײץ

51,5%-ʳ ï ײʣʜʘʨ, 48,5%-ʳ ï ץʳʟʜʘʨ. ʊʫʫʜʳש ʞʘʣʧʳ ʢʦʵʬʬʠʮʠʝʥʪʽ 1000 ʘʜʘʤסʘ 

ʰʘץץʘʥʜʘ 16,43-ʢʝ ʪʝ[5] ש. ɸʣʘʡʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʩʦסשʳ 11 ʞʳʣʜʘסʳ ʝש ʪᴇʤʝʥ 

ʜʝשʛʝʡʜʽ ʢᴇʨʩʝʪʝʜʽ, ᴇʪʢʝʥ ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 8ï10%-סʘ ʘʟʘʡסʘʥ. 

ʊʫʫʜʳש ʝש ʞʦסʘʨʳ ʢʦʵʬʬʠʮʠʝʥʪʽ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ (1000 ʪײʨסʳʥסʘ 

22,22), ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʳʥʜʘ (21,40) ʞᴅʥʝ ʐʳʤʢʝʥʪ ץʘʣʘʩʳʥʜʘ (21,76) 

ʪʽʨʢʝʣʜʽ. ʂʝʨʽʩʽʥʰʝ, ʝש ʪᴇʤʝʥ ʪʫʫ ʤʝʥ ʝש ʞʦסʘʨʳ ᴇʣʽʤ-ʞʽʪʽʤ ʜʝשʛʝʡʽ ʩʦʣʪװʩʪʽʢ 

ᴇשʽʨʣʝʨʜʝ ʙʘʡץʘʣʫʜʘ. 2025 ʞʳʣʳ ᴇʣʽʤ-ʞʽʪʽʤ ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ ʉʦʣʪװʩʪʽʢ 

 ʦʩʪʘʥʘʡפ ,ʩʪʘʥ ʦʙʣʳʩʳ ï 11,42%ץʘʟʘפ ʳʩסʩʪʘʥ ʦʙʣʳʩʳ ï 11,69%, ʐʳץʘʟʘפ

ʦʙʣʳʩʳ ï 10,03% ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ ʝʣʽʤʽʟʜʝ ʢᴇʰ ʙʘʩʪʘʧ ʪײʨ. ɹײʣ ʘʡʤʘץʪʘʨʜʘסʳ 

ʭʘʣʳץʪʳש ʞʳʣʜʘʤ ץʘʨʪʘʶʳʥ ʞᴅʥʝ ʞʘʩʪʘʨʜʳש ʙʘʩץʘ ᴇשʽʨʣʝʨʛʝ ʢᴇʰʽ-ץʦʥʳʥ 

ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ [6]. 

 ʦʥץ-ʠ ʞᴅʥʝ ʢᴇʰʽסʪʘʙʠ שʪʳץʽʨʣʝʨʽʥʜʝ ʭʘʣʳשʩʪʽʢ ᴇװʩʦʣʪ שʩʪʘʥʥʳץʘʟʘפ

ʩʘʣʴʜʦʩʳʥʳש ʪʝʨʽʩ ʤᴅʥʜʝʨʽ ʪײʨʘץʪʳ ʩʠʧʘʪ ʘʣʳʧ ʢʝʣʝʜʽ. ױʣʪʪʳץ ʩʪʘʪʠʩʪʠʢʘ 

ʙʶʨʦʩʳʥʳש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ, ʭʘʣʳץ ʩʘʥʳ ʝש ʘʟ ᴇשʽʨʣʝʨ ץʘʪʘʨʳʥʜʘ ױʣʳʪʘʫ 

ʦʙʣʳʩʳ (218 420 ʘʜʘʤ), ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ (513 ʤʳש ʘʜʘʤ) ʞᴅʥʝ ɸʙʘʡ 

ʦʙʣʳʩʳ (594 ʤʳש ʘʜʘʤ) ʘʪʘʣʜʳ [1]. ɼʝʤʦʛʨʘʬʠʷʣʳץ ʘʭʫʘʣ ʪʝʨʽʩ ʩʘʣʴʜʦʥʳ 

ʢᴇʨʩʝʪʽʧ ʦʪʳʨסʘʥ ᴇשʽʨʣʝʨʜʽ ʞʝʢʝ-ʞʝʢʝ ץʘʨʘʩʪʳʨʘʡʳץ. 

ʉʦʣʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʦʙʣʳʩʳ. ʉʦסשʳ 30 ʞʳʣ ʽʰʽʥʜʝ ʦʙʣʳʩ ʭʘʣץʳ 

ʰʘʤʘʤʝʥ 44%-סʘ ץʳʩץʘʨʜʳ. 1990 ʞʳʣʳ ʦʙʣʳʩ ʭʘʣץʳ 912 148 ʘʜʘʤʜʳ ײץʨʘʩʘ, 

2026 ʞʳʣסʳ 1 ʩᴅʫʽʨʜʝʛʽ ʤᴅʣʽʤʝʪ ʙʦʡʳʥʰʘ 512 991 ʘʜʘʤסʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ [1]. 

 ʘץʆ-ʜʘ 16 ʞʘʩפʨʘʜʳ. ʉײʥʝʙᴅʨʽ 2,5%-ʳ ʪ שʳʥʳץʜʘ ʦʙʣʳʩʪʘ ʝʣ ʭʘʣשʘʟʽʨʛʽ ʪʘפ

ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳװ שʣʝʩʽ ʰʘʤʘʤʝʥ 18,7%-ʜʳ (ʝʣ ʙʦʡʳʥʰʘ ʝש ʪᴇʤʝʥ), ʘʣ 63 ʞᴅʥʝ 

ʦʜʘʥ ʞʦסʘʨʳ ʞʘʩʪʘסʳ ʪײʨסʳʥʜʘʨʜʳװ שʣʝʩʽ 21%-ʜʘʥ ʘʩʘʜʳ (ʝʣ ʙʦʡʳʥʰʘ ʝש 

ʞʦסʘʨʳ). ʆʙʣʳʩʪʘסʳ ᴇʣʽʤ-ʞʽʪʽʤ ʢʦʵʬʬʠʮʠʝʥʪʽ 1000 ʪײʨסʳʥסʘ ʰʘץץʘʥʜʘ 11,69 
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ʙʦʣʩʘ, ʪʫʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ʥʝʙᴅʨʽ 10,8-ʛʝ ʪʝש, ʙײʣ ʞʘʣʧʳʨʝʩʧʫʙʣʠʢʘʣʳץ 

ʜʝשʛʝʡʜʝʥ ʝʢʽ ʝʩʝʛʝ ʞʫʳץ ʪᴇʤʝʥ. 

 

 
ʉʫʨʝʪ 1. 1990ï2026 ʞʳʣʜʘʨʜʘϤʳ ʉʦʣʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʦʙʣʳʩʳ ʭʘʣʳϨ ʩʘʥʳʥʳϬ 

ʜʠʥʘʤʠʢʘʩʳ [1]. 

 

1-ʩʫʨʝʪʪʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ʪᴅʫʝʣʩʽʟʜʽʢ ʞʳʣʜʘʨʳʥʘʥ ʙʝʨʽ ʉפʆ-ʜʘ ʭʘʣʳץ 

ʩʘʥʳʥʳש ʪײʨʘץʪʳ ʢʝʤʫ װʨʜʽʩʽ ץʘʣʳʧʪʘʩץʘʥ. ɹסײʘʥ ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨ ï ᴇשʽʨʜʝʥ 

ʞʘʩʪʘʨʜʳש ɸʩʪʘʥʘ, ɸʣʤʘʪʳ ʞᴅʥʝ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʘ ʢᴇʰʽʧ ʢʝʪʫʽ, ʪʫʫʜʳש 

ʪᴇʤʝʥ ʜʝשʛʝʡʽ ʞᴅʥʝ ʭʘʣʳץʪʳץ שʘʨʪʘʶʳ. פʘʟʘץʩʪʘʥ װʢʽʤʝʪʽ ʽʰʢʽ ʢᴇʰʽ-ץʦʥʜʳ 

ʳʥʪʘʣʘʥʜʳʨʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʛʝ ץʘʥʜʘʩʪʘʨʜʳ 

 ʽʨʣʽʢ ʢʚʦʪʘ ʙʦʡʳʥʰʘשʘʥ ᴇסʘ ʘʨʥʘʣסʘ ʘʣʫʜʘ: 2026 ʞʳʣסʦʣץ ʦʥʳʩʪʘʥʜʳʨʫʜʳץ

ʉפʆ-סʘ 200 ץʘʥʜʘʩ ʢᴇʰʽʧ ʢʝʣʝ ʘʣʘʜʳ [7]. 

ϧʦʩʪʘʥʘʡ ʦʙʣʳʩʳ. ʊᴅʫʝʣʩʽʟʜʽʢ ʞʳʣʜʘʨʳʥʜʘסʳ ʭʘʣʳץʪʳש ʞʘʣʧʳ ʘʟʘʶʳ 

ʰʘʤʘʤʝʥ 31%-ʜʳ ײץʨʘʜʳ. 2026 ʞʳʣʜʳש ʙʘʩʳʥʜʘסʳ ʤᴅʣʽʤʝʪʢʝ ʩᴅʡʢʝʩ, ʦʙʣʳʩ 

ʭʘʣץʳ 821 ʤʳש ʘʜʘʤ ʰʘʤʘʩʳʥʜʘ. ʊʫʫ ʢʦʵʬʬʠʮʠʝʥʪʽ 12,6-ʥʳ, ᴇʣʽʤ-ʞʽʪʽʤ 

ʢʦʵʬʬʠʮʠʝʥʪʽ 10,03-ʪʽ ײץʨʘʡʜʳ. פʦʩʪʘʥʘʡ ʦʙʣʳʩʳʥʜʘ ʝשʙʝʢʢʝ ץʘʙʽʣʝʪʪʽ 

ʭʘʣʳץץʘ ʞʘʣʧʳ ʜʝʤʦʛʨʘʬʠʷʣʳץ ʞװʢʪʝʤʝ ʝʣʽʤʽʟʜʝʛʽ ʝש ʪᴇʤʝʥ ʞװʢʪʝʤʝʣʝʨʜʽש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 2025 ʞʳʣʳ ʦʙʣʳʩ ʙʦʡʳʥʰʘ ʢᴇʰʽ-ץʦʥ ʩʘʣʴʜʦʩʳ ʪʝʨʽʩ ʤᴅʥ 

ʢᴇʨʩʝʪʽʧ, ʥʝʛʽʟʽʥʝʥ ʞʘʩʪʘʨ ʤʝʥ ʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨ ɸʩʪʘʥʘ ʤʝʥ ɸʣʤʘʪʳ 

 .ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʘ ʢᴇʰʽʧ ʢʝʪʫʜʝ ץʘʣʘʣʘʨʳʥʘ, ʩʦʥʜʘʡ-ʘץ

ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ. 2026 ʞʳʣסʳ 1 ץʘשʪʘʨסʘ ʦʙʣʳʩ ʭʘʣץʳʥʳש ʩʘʥʳ 745,2 

ʤʳש ʘʜʘʤʜʳ ײץʨʘʜʳ, ʦʥʳ532,7 ש ʤʳשʳ (71,5%) ï ץʘʣʘʣʳ212,5 ,ץ ʤʳשʳ (28,5%) 

ï ʘʫʳʣʜʳץ ʪײʨסʳʥʜʘʨ [8]. 2025 ʞʳʣסʳ ץʘשʪʘʨ-ʞʝʣʪʦץʩʘʥʜʘ ʪʫʳʣסʘʥʜʘʨ ʩʘʥʳ 

8358 ʘʜʘʤ (ᴇʪʢʝʥ ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 8,6%-סʘ ʘʟʘʡסʘʥ), ץʘʡʪʳʩ ʙʦʣסʘʥʜʘʨ 

ʩʘʥʳ 7010 ʘʜʘʤ ʙʦʣʜʳ. ʆʙʣʳʩ ʙʦʡʳʥʰʘ ʪʝʨʽʩ ʢᴇʰʽ-ץʦʥ ʩʘʣʴʜʦʩʳ ï 7149 ʘʜʘʤʜʳ 

 ʦʥ ʙʦʡʳʥʰʘ ï 7661 ʘʜʘʤ ʪʽʨʢʝʣʜʽ. ʊʫʫץ-ʽʰʽʥʜʝ ʽʰʢʽ ʢᴇʰʽ שʨʘʧ, ʦʥʳײץ

ʢʦʵʬʬʠʮʠʝʥʪʽ 13,4, ᴇʣʽʤ-ʞʽʪʽʤ ʢʦʵʬʬʠʮʠʝʥʪʽ 9,85 ʙʦʣʳʧ ʦʪʳʨ. 

ɸϨʤʦʣʘ ʦʙʣʳʩʳ. ʉʦסשʳ ʞʳʣʜʘʨʳ ɸʩʪʘʥʘסʘ ʽʨʛʝʣʝʩ ʙʦʣסʘʥʜʳץʪʘʥ ʭʘʣʳץ 

ʩʘʥʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪײʨʘץʪʳ, ʪʽʧʪʽ ᴇʩʫ װʨʜʽʩʽ ʙʘʡץʘʣʫʜʘ. ɸʣʘʡʜʘ 

ʦʙʣʳʩʪʳש ʘʣʳʩ ʘʫʜʘʥʜʘʨʳʥʜʘ (ɽʨʝʡʤʝʥʪʘʫ, ɾʘץʩʳ, ɸʪʙʘʩʘʨ) ʭʘʣʳץ ʩʘʥʳʥʳש 

ʢʝʤʫʽ ʩʘץʪʘʣʫʜʘ. ʊʫʫ ʢʦʵʬʬʠʮʠʝʥʪʽ 13,1, ʘʣ ᴇʣʽʤ-ʞʽʪʽʤ ï 9,42. ɾʘʩʪʘʨʜʳש 

ɸʩʪʘʥʘסʘ ʘסʳʣʫʳ ᴇשʽʨʣʽʢ ʝשʙʝʢ ʥʘʨʳסʳʥʘ ץʳʩʳʤ ʞʘʩʘʧ ʦʪʳʨ. 
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ʉʫʨʝʪ 2. ʉʦʣʪϮʩʪʽʢ ϺϬʽʨʣʝʨ ʭʘʣʳϨ ʩʘʥʳʥʳϬ ʜʠʥʘʤʠʢʘʩʳ (1990ï2026 ʞʞ.) [1, 8]. 

 

2-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ɸץʤʦʣʘ ʦʙʣʳʩʳʥ ץʦʩʧʘסʘʥʜʘ, ʙʘʨʣʳץ ʩʦʣʪװʩʪʽʢ 

ᴇשʽʨʣʝʨʜʝ ʪᴅʫʝʣʩʽʟʜʽʢ ʞʳʣʜʘʨʳ ʭʘʣʳץ ʩʘʥʳ ʘʡʪʘʨʣʳץʪʘʡ ץʳʩץʘʨסʘʥ. ɸץʤʦʣʘ 

ʦʙʣʳʩʳʥʳש ʪײʨʘץʪʳʣʳסʳ ɸʩʪʘʥʘ ʘʛʣʦʤʝʨʘʮʠʷʩʳʥʳש ʳץʧʘʣʳʥʘʥ ʪʫʳʥʜʘʧ ʦʪʳʨ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʪʘʣסʘʥ ᴇשʽʨʣʝʨʜʽש ʙʘʨʣʳסʳʥʜʘ ᴇʣʽʤ-ʞʽʪʽʤ ʜʝשʛʝʡʽ 

ʨʝʩʧʫʙʣʠʢʘʣʳץ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʥ ʞʦסʘʨʳ ʝʢʝʥʜʽʛʽ ʘʡץʳʥ ʙʘʡץʘʣʫʜʘ (3-

ʩʫʨʝʪ). 

 

 
 
ʉʫʨʝʪ 3. ʉʦʣʪϮʩʪʽʢ ʞϸʥʝ ʰʳϤʳʩ ϺϬʽʨʣʝʨʜʝʛʽ ʪʫʫ ʤʝʥ Ϻʣʽʤ-ʞʽʪʽʤ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ, 

2025 ʞ. [5, 6]. 

 

 ʘסʳʥʳʥ ʢʝʣʝʩʽʜʝʡ ʪʦʧʪʘʫץʘʨץ ᴇʩʫ ץʜʝʤʦʛʨʘʬʠʷʣʳ שʽʨʣʝʨʽʥʽשʩʪʘʥ ᴇץʘʟʘפ

ʙʦʣʘʜʳ (1-ʢʝʩʪʝ). 

 
ʂʝʩʪʝ 1. ϧʈ ϺϬʽʨʣʝʨʽʥʽϬ ʜʝʤʦʛʨʘʬʠʷʣʳϨ Ϻʩʫ ϨʘʨϨʳʥʳʥ ʪʦʧʪʘʫ [1, 2]. 

 

ɼʝשʛʝʡ ᴆשʽʨʣʝʨ ᴆʩʫ ץʘʨץʳʥʳ, % 

ɾʦסʘʨʳ ᴇʩʫ ץʘʨץʳʥʜʳ 

ᴇשʽʨʣʝʨ ʤʝʥ ץʘʣʘʣʘʨ 

ɸʩʪʘʥʘ, ʐʳʤʢʝʥʪ, ɸʣʤʘʪʳ ץ., 

ʄʘסשʳʩʪʘʫ ʦʙʣ. 

0,68 ï 1,44 
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ʊײʨʘץʪʳ ᴇʩʫ ʘʡʤʘסʳ ɸʣʤʘʪʳ ʦʙʣ., ʊװʨʢʽʩʪʘʥ, ɸץʪᴇʙʝ, 

ɾʘʤʙʳʣ, פʳʟʳʣʦʨʜʘ 

0,20 ï 0,62 

ɹʝʡʪʘʨʘʧ ʘʡʤʘץ ɸץʤʦʣʘ, ɸʪʳʨʘʫ, ɹʘʪʳʩ פʘʟʘץʩʪʘʥ 0,00 ï 0,15 

ʂʝʤʫ (çץʳʟʳʣ ʘʡʤʘץè) ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, פʦʩʪʘʥʘʡ, 

ʇʘʚʣʦʜʘʨ, ʐʳסʳʩ פʘʟʘץʩʪʘʥ, ɸʙʘʡ, 

 ʣʳʪʘʫױ

-0,30 ï -0,80 

 

1-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʭʘʣʳץ ʩʘʥʳ ץʳʩץʘʨʫ ץʘʨץʳʥʳ ʙʦʡʳʥʰʘ 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ ʢᴇʰ ʙʘʩʪʘʧ ʪײʨ. ɹײʣ ᴇשʽʨʛʝ ʢʝʣʝʩʽ ʦʙʣʳʩʪʘʨ 

ʞʘʣסʘʩʘʜʳ: פʦʩʪʘʥʘʡ, ʇʘʚʣʦʜʘʨ ʞᴅʥʝ ʞʘשʘʜʘʥ ײץʨʳʣסʘʥ ɸʙʘʡ ʦʙʣʳʩʳ. 

ɸʞʳʨʘʩʫ ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ ʜʘ ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ 

ʢᴇʨʩʝʪʝʜʽ: 2025 ʞʳʣʳ ʘʞʳʨʘʩʫʜʳש ʝש ʞʦסʘʨʳ ʢʦʵʬʬʠʮʠʝʥʪʽ ʇʘʚʣʦʜʘʨ (3,43), 

 שʩʪʘʥ (3,28) ʦʙʣʳʩʪʘʨʳʥʜʘ ʪʽʨʢʝʣʜʽ, ʘʣ ʝץʘʟʘפ ʩʪʽʢװʘʥʜʳ (3,41) ʞᴅʥʝ ʉʦʣʪסʘʨʘפ

ʪᴇʤʝʥʛʽ ʜʝשʛʝʡ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ï 1,03 ʙʦʣʜʳ [9]. 

ɹװʛʽʥʜʝ פʘʟʘץʩʪʘʥʜʘ ᴇשʽʨʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʵʪʥʦ-ʜʝʤʦʛʨʘʬʠʷʣʳץ 

ʘʡʳʨʤʘʰʳʣʳץ ʘʡץʳʥ ʙʘʡץʘʣʘʜʳ. ʆשʪװʩʪʽʢ ʞᴅʥʝ ʙʘʪʳʩ ʦʙʣʳʩʪʘʨʜʘ ʭʘʣʳץʪʳש 

ʙʘʩʳʤ ʙᴇʣʽʛʽ ץʘʟʘץʪʘʨʜʘʥ ʪײʨʘʪʳʥ ʙʦʣʩʘ, ʩʦʣʪװʩʪʽʢ ʦʙʣʳʩʪʘʨʜʘ ʦʨʳʩ ײʣʪʳ 

ᴇʢʽʣʜʝʨʽʥʽװ שʣʝʩʽ 36ï50% ʘʨʘʣʳסʳʥʜʘ ʩʘץʪʘʣʳʧ ʦʪʳʨ. ɹײʣ ʬʘʢʪʦʨ ʘʨʘʣʘʩ 

ʥʝʢʝʣʝʨʜʽש ʪʘʨʘʣʫʳʥʘ, ʝʢʽ ʪʽʣʜʽ ʦʪʙʘʩʳʣʘʨʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʞᴅʥʝ ʩʦʣʪװʩʪʽʢ 

ᴇשʽʨʣʝʨʜʝʛʽ ʝʨʝʢʰʝ ʜʝʤʦʛʨʘʬʠʷʣʳץ ʤʽʥʝʟ-ײץʣʳץץʘ ᴅʢʝʣʽʧ ʩʦסʘʜʳ. ʉʦʥʳʤʝʥ 

 ʩʪʽʢװʧʘʣʳ ʜʘ ʩʦʣʪץʳ שʽʩʪʽʛʽʥʽשʤʝʜʠʘ ʢʝ שʘʪʘʨ, ʢᴇʨʰʽ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʳץ

ʪײʨסʳʥʜʘʨʜʳײ שʜʘʡʳ ᴇʩʫ ʰʝʰʽʤʜʝʨʽʥʝ ᴅʩʝʨ ʝʪʝ ʘʣʘʜʳ. 

2026 ʞʳʣסʘ ʘʨʥʘʣסʘʥ ץʘʥʜʘʩʪʘʨ ʤʝʥ ʝʣ ʽʰʽʥʜʝ ץʦʥʳʩ ʘʫʜʘʨʘʪʳʥʜʘʨʜʳש 

ᴇשʽʨʣʽʢ ʢʚʦʪʘʩʳ 8 278 ʘʜʘʤ ʜʝʧ ʙʝʣʛʽʣʝʥʜʽ. ʆʥʳש ʽʰʽʥʜʝ ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳʥʘ ï 

 ʤʦʣʘ ʦʙʣʳʩʳʥʘ ï 285, ɸʙʘʡץɸ ,(ʦʥץ-ʽʰʢʽ ʢᴇʰʽ) ʞᴅʥʝ 1 655 (ʘʥʜʘʩץ) 977

ʦʙʣʳʩʳʥʘ ï 264, ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʘ ï 200, ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʤʝʥ 

 .ʦʥʳʩ ʘʫʜʘʨʘ ʘʣʘʜʳ [7]ץ ʘʡʩʳʩʳʥʘ 200 ʘʜʘʤץʦʩʪʘʥʘʡ ʦʙʣʳʩʪʘʨʳʥʘ ï ᴅʨפ

ɸʣʘʡʜʘ ʙײʣ ʰʘʨʘ ʞʘʣסʳʟ ᴇʟʽ ʜʝʤʦʛʨʘʬʠʷʣʳץ ʜʘסʜʘʨʳʩʪʳ ʝשʩʝʨʫʛʝ ʞʝʪʢʽʣʽʢʩʽʟ. 

 

ϧʦʨʳʪʳʥʜʳ. 

ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʽʥʜʝ 

ʝʣʝʫʣʽ ʜʝʤʦʛʨʘʬʠʷʣʳץ ʧʨʦʙʣʝʤʘʣʘʨ ʩʘץʪʘʣʳʧ ʦʪʳʨסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʆʣʘʨʜʳש 

ʥʝʛʽʟʛʽʣʝʨʽʥ ʙʳʣʘʡ ʪʽʟʙʝʢʪʝʫʛʝ ʙʦʣʘʜʳ: ʪʫʫ ʜʝשʛʝʡʽʥʽש ʞʘʣʧʳʨʝʩʧʫʙʣʠʢʘʣʳץ 

ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʥ ʪᴇʤʝʥʜʽʛʽ; ᴇʣʽʤ-ʞʽʪʽʤ ʜʝשʛʝʡʽʥʽש ʝʣ ʙʦʡʳʥʰʘ ʝש ʞʦסʘʨʳ 

ʙʦʣʫʳ; ʭʘʣʳץʪʳש ʞʳʣʜʘʤ ץʘʨʪʘʶʳ ʞᴅʥʝ ʝשʙʝʢʢʝ ץʘʙʽʣʝʪʪʽ ʞʘʩʪʘסʳ ʪײʨסʳʥʜʘʨ 

 ʘʣʘʣʘʨ ʤʝʥ ʰʝʪʝʣʛʝ ʢᴇʰʫʽʥʝʥ ʪʫʳʥʜʘʡʪʳʥץ ʽʨʽ שʢʝʤʫʽ; ʞʘʩʪʘʨʜʳ שʣʝʩʽʥʽװ

ʪײʨʘץʪʳ ʪʝʨʽʩ ʢᴇʰʽ-ץʦʥ ʩʘʣʴʜʦʩʳ. 

ɸʪʘʣסʘʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ ʢʝʰʝʥʜʽ ʪᴅʩʽʣ ץʘʞʝʪ. ױʩʳʥʳʩʪʘʨ 

 ʘʡסשʘʥ ʙʽʨʳסʘ ʘʨʥʘʣסʰʽʥʰʽ ʙʘʣʘװ ʘʪʘʨʳʥʘ ʤʳʥʘʣʘʨ ʢʽʨʝʜʽ: ʝʢʽʥʰʽ ʞᴅʥʝץ

ʤʝʤʣʝʢʝʪʪʽʢ ʪᴇʣʝʤʜʝʨʜʽ ʢᴇʪʝʨʫ (ʈʝʩʝʡ ʤʝʥ ᴆʟʙʝʢʩʪʘʥ ʪᴅʞʽʨʠʙʝʩʽʥʝ ץײʩʘʩ); 

ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʛʝ ץʘʥʜʘʩʪʘʨ ʤʝʥ ʽʰʢʽ ʢᴇʰʽʧ-ץʦʥʫʰʳʣʘʨʜʳ ʪʘʨʪʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥ ʢʝשʝʡʪʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʪײʨסʳʥ װʡ, ʞײʤʳʩ ʦʨʥʳ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʠʥʬʨʘײץʨʳʣʳʤʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; ᴇשʽʨʜʝʛʽ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʞװʡʝʩʽʥʽש 

ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʘʣʳʩ ʘʫʳʣʜʳץ ʝʣʜʽ ʤʝʢʝʥʜʝʨʛʝ ʤʝʜʠʮʠʥʘʣʳץ ץʳʟʤʝʪ 
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ʢᴇʨʩʝʪʫʜʽ ʞʘץʩʘʨʪʫ; ʞʘʩʪʘʨʜʳש ᴇשʽʨʜʝ ץʘʣʫʳʥ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ʢᴅʩʽʧʢʝʨʣʽʢ ʧʝʥ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ץʦʣʜʘʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʜʘʤʳʪʫ; ʞʘשʘ ɼʝʤʦʛʨʘʬʠʷʣʳץ 

ʩʘʷʩʘʪ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ץʘʙʳʣʜʘʫ, ᴇʡʪʢʝʥʽ 2011 ʞʳʣסʳ ʪײʞʳʨʳʤʜʘʤʘʥʳש 

ʤʝʨʟʽʤʽ ʘʷץʪʘʣסʘʥ. 

 ץʣʪʪʳײ שʩʘʷʩʘʪ ï ʤʝʤʣʝʢʝʪʪʽ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʜʝʤʦʛʨʘʬʠʷʣʳפ

 ʩʪʽʢװʩʦʣʪ שʩʪʘʥʥʳץʘʟʘפ .ʢʝʧʽʣʽ שʪʳ ʜʘʤʫʳʥʳץʨʘײʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʪץ

ᴇשʽʨʣʝʨʽʥʜʝʛʽ ʞʘסʜʘʡ ʪʝʢ ᴇשʽʨʣʽʢ ʝʤʝʩ, ײʣʪʪʳץ ʩʠʧʘʪʪʘסʳ ʤᴅʩʝʣʝ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʢʝʰʝʥʜʽ ʩʠʧʘʪʪʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ, 

ᴇשʽʨʣʝʨʜʽש ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʳʥ ʢװʰʝʡʪʫ ʞᴅʥʝ ʜʝʤʦʛʨʘʬʠʷʣʳץ 

ʪʝʧʝ-ʪʝשʜʽʢʪʽ ʩʘץʪʘʫ ï ʝʣʽʤʽʟʜʽש ʙʦʣʘʰʘסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʩʪʨʘʪʝʛʠʷʣʳץ 

ʙʘסʳʪ. 
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Driven by the rapid development of the digital economy and the construction of 

modern supply chain systems, big data technology has become the core engine 

promoting the transformation and upgrading of the logistics industry. Taking data as 

the key production factor, smart logistics realizes the automation, visualization, 

intelligence and high efficiency of logistics operation through data collection, 

analysis, mining and application, profoundly changing the operation mode and 

industrial pattern of traditional logistics. From the perspective of big data application, 

this paper expounds the connotation and characteristics of smart logistics, analyzes 

the core application scenarios of big data in smart logistics, discusses the practical 

difficulties in industrial development, systematically prospects the development trend 

of smart logistics, and puts forward targeted optimization paths. It aims to provide 

theoretical reference and practical guidance for the digital and intelligent 

transformation of the logistics industry, and support the high-quality development of 

the modern logistics system. 

Keywords: Big Data, Smart Logistics, Supply Chain, Digital Transformation, 

Development Prospect. 

 

 

With the in-depth integration of new-generation information technologies such 

as the Internet of Things, cloud computing and artificial intelligence with the logistics 

industry, the logistics sector is accelerating its transformation from a traditional labor-

intensive and experience-driven model to a technology-intensive and data-driven 

model. As the core production factor of the digital economy, big data is characterized 

by massive volume, high speed, diversity, low value density and authenticity. It 

breaks information barriers in logistics links and realizes the integration and optimal 

allocation of full-chain data. 

As a core application scenario of big data technology, smart logistics conducts 

in-depth mining of full-process data including orders, warehousing, transportation, 

distribution and customer service, so as to accurately match supply and demand 

resources, optimize operational decision-making, improve service quality, and 

effectively solve the pain points of traditional logistics such as high cost, low 

efficiency, weak collaboration and poor user experience. 
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At present, Chinaôs total social logistics volume maintains steady growth. 

Although the proportion of total social logistics costs in GDP decreases year by year, 

there is still much room for optimization compared with developed countries. Cost 

reduction and efficiency improvement remain the core goal of logistics development. 

Driven by policy support, market demand and technological iteration, the integration 

of big data and smart logistics continues to deepen, application scenarios keep 

expanding, and industrial scale grows steadily. An in-depth study on the development 

prospect of smart logistics under big data, as well as clarifying the logic of 

technological empowerment and industrial development laws, is of great practical 

significance for promoting logistics industrial upgrading, building a modern 

circulation system and serving the development of the real economy. 

Core Connotation and Application Value of Big Data Empowering Smart 

Logistics. 

Core Connotation of Smart Logistics. 

Smart logistics refers to a modern logistics mode relying on new information 

technologies including big data, artificial intelligence, Internet of Things and 

blockchain. It realizes independent decision-making, intelligent scheduling, dynamic 

optimization and full-process controllability of the logistics system through the 

perception, transmission, calculation and application of data in all logistics links. Its 

core characteristics are data-driven, intelligent operation, full-chain collaboration and 

green efficiency. 

It replaces experience with data to realize scientific decision-making, adopts 

intelligent equipment to replace manual labor to improve operational efficiency, 

breaks institutional barriers through platformization to achieve supply chain 

collaboration, and reduces resource consumption through precise optimization to 

achieve green development. Different from traditional logistics, smart logistics 

focuses on the overall optimization of the entire logistics system rather than 

efficiency improvement of a single link, representing an advanced form of digital 

transformation in the logistics industry. 

Core Application Value of Big Data in Smart Logistics. 

Cost Reduction and Efficiency Improvement. 

Traditional logistics is faced with information asymmetry, unreasonable 

resource allocation and cumbersome operation processes, resulting in high empty 

driving rate, slow inventory turnover and rising labor costs. By integrating multi-

dimensional data such as historical orders, geographical location, traffic conditions 

and warehouse capacity, big data builds intelligent algorithm models to realize 

dynamic route optimization, accurate capacity matching and intelligent inventory 

replenishment. 

Industry statistics show that smart logistics empowered by big data can reduce 

enterprise transportation costs by 15%ï25% and improve warehousing efficiency by 

more than 30%, effectively promoting the industryôs transformation from scale 

expansion to quality improvement. 
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Full-Chain Visual Management. 

Combined with the Internet of Things, big data realizes real-time collection and 

tracking of cargo location, status and environmental information, constructing a full-

chain visual management system of logistics. From order generation, warehouse 

outbound, trunk transportation and terminal distribution to signature feedback, data of 

every link can be monitored in real time with automatic early warning of 

abnormalities. It completely solves the problems of information disconnection and 

tracking difficulty in traditional logistics, enabling enterprises to grasp operational 

conditions in real time and respond quickly to emergencies. 

Predictive Decision-Making and Proactive Operation. 

Traditional logistics mostly adopts passive response operation, which cannot 

cope with demand fluctuations caused by market changes, seasonal cycles and 

promotional activities. By analyzing historical data, market data and environmental 

data, big data realizes accurate demand forecasting, advance capacity scheduling and 

risk early warning, transforming logistics operation from passive response to active 

prediction. During major e-commerce promotion events, for instance, big data 

predicts order volume in advance, arranges warehouse resources and allocates 

transportation capacity to ensure efficient logistics operation and alleviate logistics 

congestion. 

Service Upgrading and User Experience Optimization. 

Big data accurately analyzes usersô consumption habits, delivery preferences 

and time-efficiency needs, providing personalized logistics services such as 

scheduled delivery, door-to-door pickup and dedicated cold chain services. 

Meanwhile, full-transparent tracking, intelligent customer service and precise time 

commitment greatly enhance user satisfaction and customer loyalty, helping logistics 

enterprises build core competitiveness. 

Core Application Scenarios of Big Data in Smart Logistics. 

Intelligent Warehousing. 

Intelligent warehousing is one of the most important application scenarios of 

big data. By integrating inventory data, order data and inbound & outbound data, it 

realizes intelligent storage location planning, wave picking optimization and dynamic 

inventory regulation. Based on commodity sales volume, turnover rate and shelf life, 

big data algorithms automatically allocate optimal storage positions and improve 

picking efficiency. Combined with demand forecasting models, it accurately 

calculates safety inventory to avoid overstock and stock shortage, and increase 

inventory turnover. Cooperated with RFID and intelligent shelves, it realizes 

automation and digitalization of warehousing operations and reduces manual error 

rate. 

Intelligent Transportation and Capacity Scheduling. 

Big data integrates traffic conditions, vehicle location, cargo attributes and 

delivery addresses to build an intelligent transportation scheduling system, realizing 

dynamic route optimization and intelligent capacity matching for trunk transportation 

and urban distribution. The system can avoid congested roads and bad weather in real 

time, select optimal routes to shorten transportation time and fuel consumption. By 
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integrating social transportation resources to build a big data capacity pool, it realizes 

precise docking between cargo sources and transport capacity, effectively reducing 

vehicle empty driving rate and improving the utilization rate of transportation 

resources. 

Demand Forecasting and Supply Chain Collaboration. 

Big data breaks data barriers among e-commerce platforms, manufacturers, 

distributors and logistics enterprises, establishing a cross-supply chain data sharing 

platform. By analyzing market demand, consumption trends and regional 

characteristics, it accurately predicts market demand, guides production planning and 

logistics layout, and alleviates the bullwhip effect of the supply chain. It also 

integrates commodity flow, logistics, capital flow and information flow to realize 

collaborative operation of upstream and downstream supply chains and improve 

overall supply chain efficiency. 

Risk Control and Quality Traceability. 

In special fields such as cold chain logistics, pharmaceutical logistics and 

hazardous chemical logistics, big data combined with sensor technology monitors 

real-time status data including temperature, humidity and pressure. It triggers early 

warnings once abnormalities occur to ensure cargo quality and safety. Meanwhile, 

full-chain data retention realizes traceability of cargo source, destination and 

responsibility, improving logistics risk control capability and industrial compliance 

level. 

Dilemmas in the Development of Smart Logistics Under Big Data. 

Prominent Data Isolation and Incomplete Sharing Mechanism. 

At present, logistics data is scattered among e-commerce platforms, logistics 

enterprises, warehouse operators and government departments. Inconsistent data 

standards and incompatible interfaces form numerous data islands. Data sharing 

barriers among different entities, links and regions restrict the overall optimization 

function of big data and hinder the collaborative development of smart logistics. 

Unbalanced Data Quality and Insufficient In-Depth Application. 

Many logistics enterprises are equipped with outdated data collection devices 

and non-standard data entry, leading to data missing, errors and redundancy. Low-

quality data directly affects the accuracy of algorithm models. Restricted by capital 

and technology, most small and medium-sized logistics enterprises only apply big 

data to basic statistical analysis, lacking in-depth data mining and scenario-based 

application, so the empowering effect of technology has not been fully released. 

Challenges in Data Security and Privacy Protection. 

Logistics data contains a large amount of sensitive information such as user 

addresses, contact details, consumption habits and cargo information, facing risks of 

leakage, tampering and abuse in the process of data transmission, storage and 

application. The industrial data security protection system is imperfect, and the 

implementation of relevant laws and regulations is insufficient. Data security and 

privacy protection have become critical constraints on industrial development. 
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Shortage of Interdisciplinary Talents and Weak Transformation Motivation. 

The development of smart logistics requires interdisciplinary talents with 

professional logistics knowledge, big data literacy and artificial intelligence 

capabilities, while the current talent supply is seriously insufficient and the talent 

training system is disconnected from industrial demands. In addition, small and 

medium-sized logistics enterprises face high digital transformation costs and long 

return cycles, resulting in low willingness and ability to transform, leading to 

unbalanced digital transformation across the industry. 

Prospect Analysis of Smart Logistics Under Big Data. 

Expanding Market Scale and Rising Industrial Penetration. 

Driven by the digital economy and consumption upgrading, market demand for 

smart logistics will continue to grow. In the next five years, Chinaôs smart logistics 

market will maintain an average annual growth rate of about 15%, and is expected to 

exceed 4 trillion RMB by 2030. With the popularization of big data and artificial 

intelligence, smart logistics will expand from e-commerce express to manufacturing, 

agriculture, pharmaceutical and cross-border logistics, with a substantial increase in 

industrial digital penetration. 

Deep Technology Integration and Comprehensive Intelligence Upgrading. 

Big data will be deeply integrated with IoT, artificial intelligence, digital twin 

and blockchain to form a sound smart logistics technology system. Logistics large 

models will realize full-scene autonomous application in demand forecasting, 

intelligent scheduling, customer service operation and pricing decision-making. 

Digital twin will realize virtual mapping and simulation optimization of logistics 

parks, warehouses and transportation networks. Unmanned warehouses, autonomous 

vehicles and delivery drones will be commercially deployed on a large scale, 

promoting logistics operation from intelligence to autonomy. 

Supply Chain Collaboration and Improved Industrial Ecosystem. 

Big data will break information barriers upstream and downstream of the 

supply chain, promoting logistics enterprises to transform from single service 

providers to comprehensive supply chain service providers. Platformization and 

ecologization will become the mainstream trend. Leading logistics enterprises build 

data middle platforms and collaborative platforms to integrate upstream and 

downstream resources. Small and medium-sized logistics enterprises reduce digital 

transformation costs via cloud platforms, forming an ecological pattern of leading 

platform empowerment and SMEs collaboration. 

Integrated Green and Smart Logistics Supporting Carbon Peaking and 

Neutrality. 

Under the national dual-carbon strategy, big data will become the core support 

for green logistics development. It optimizes transportation routes, improves loading 

rates and controls energy consumption through data, realizing accurate accounting 

and management of logistics carbon footprint. It promotes the deep integration of 

green warehousing, green packaging and green transportation with big data, building 

an efficient and low-carbon smart logistics system and realizing coordinated 

development of economic and ecological benefits. 
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Improved Policies and Standards Accelerating Industrial Standardization. 

The government will continuously introduce supportive policies for smart 

logistics, accelerate the unification of logistics data standards, safety standards and 

technical specifications, and improve laws and regulations on data sharing and data 

security. Driven by both policy guidance and market forces, the industry will achieve 

standardized, institutionalized and regulated development, providing solid guarantees 

for long-term healthy growth. 

Optimization Paths for Smart Logistics Development. 

Break Data Barriers and Build Collaborative Sharing System. 

The government takes the lead in formulating unified logistics data standards 

and standardizing data collection, transmission and storage specifications. Industry-

level big data public service platforms should be built to promote secure and orderly 

data sharing among enterprises. Supply chain upstream and downstream entities are 

encouraged to establish data cooperation mechanisms to share core data such as 

demand, inventory and transportation capacity under the premise of ensuring data 

security. 

Improve Data Quality and Deepen Scenario-Based Application. 

Logistics enterprises should increase investment in data collection equipment, 

standardize data management processes, and establish systems for data cleaning, 

verification and governance to guarantee data quality. Enterprises should start from 

high-frequency pain points such as route optimization, inventory forecasting and 

intelligent scheduling to promote the landing of big data applications. Cloud services 

and SaaS tools can be adopted to reduce transformation costs and realize intelligent 

upgrading step by step. 

Strengthen Security Protection and Ensure Compliance. 

Relevant laws and regulations on logistics data security should be improved to 

clarify the boundary and responsibility of data collection, usage and sharing. 

Enterprises shall establish classified data management mechanisms and adopt 

encryption technology, firewalls and security auditing to prevent data leakage. User 

privacy protection should be standardized to balance technological innovation and 

compliance management. 

Optimize Talent Training and Improve Industrial Support System. 

Colleges and universities should set up majors related to logistics big data and 

smart logistics to build a practical talent training system. Enterprises need to 

strengthen digital skill training and introduce high-end interdisciplinary talents. The 

government shall provide financial subsidies, technical guidance and talent training 

support for SMEs to promote balanced industrial transformation. 

Conclusion. 

Big data technology has injected strong impetus into the development of smart 

logistics, promoting the fundamental reform of the logistics industry from traditional 

mode to intelligent mode, with remarkable value in cost reduction, efficiency 

improvement, full-chain collaboration, service upgrading and green development. 

Although constrained by data isolation, poor data quality, security risks and talent 



͎͊ͪ͘͜͜ ·͡·ͣ͒͊ · ͔ͭ͘͟͜ ͣ ͔͔͔ͫͪ͡͡ ς 2026 

59 

shortage, smart logistics enjoys broad prospects and huge potential under the driving 

force of policy, market and technology iteration. 

In the future, with the improvement of data sharing mechanisms, deepening 

technology integration and maturing industrial ecology, big data will further release 

its empowering effect and promote smart logistics toward higher quality and higher 

intelligence. Logistics enterprises should seize digital transformation opportunities, 

take data as the core, technology as the support and collaboration as the path to 

accelerate intelligent upgrading. Governments and industry associations should 

strengthen standard guidance, policy support and ecological construction, so as to 

jointly boost the high-quality development of Chinaôs smart logistics and underpin 

the construction of modern circulation system and digital economy. 
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Green marketing is increasingly prevalent in China's social cyberspace and has 

emerged as a significant factor influencing consumers' purchase decisions. The 

increasing adoption of environmental protection concepts, coupled with the 

communication capabilities of social platforms, has markedly enhanced market 

recognition of green products and strengthened consumers' purchase intentions. By 

facilitating interaction and emotional resonance, the relationship between brands and 

consumers is further narrowed, resulting in an increase in conversion rates. Data 

suggest that green marketing strategies play a pivotal role in shaping consumers' 

mindsets, behaviors, and purchasing decisions, revealing substantial market potential 

and establishing green marketing as a significant trend in future marketing research. 

Keywords: green marketing strategy, social media, consumer purchase decision, 

market influence, green products. 

 

 

Eco-marketing has gained widespread adoption in response to the public's 

heightened awareness of environmental protection. Social networking platforms have 

emerged as a crucial component of green marketing, owing to their effective 

dissemination and interactive capabilities, which influence consumers' purchasing 

decisions. Through these social channels, brand awareness has been enhanced, and 

the trend toward green consumption has been fostered. This study examines the 

impact of green marketing on social media platforms on consumer behavior. It 

employs questionnaires, data mining, and other methodologies to analyze the 

academic foundations of green marketing, the effectiveness of social platforms, and 

models of purchase decision-making, while also proposing improvement measures 

and future research directions. 

The concept and development of green marketing strategy. 

Definition and connotation of green marketing. 

The implementation of a green marketing strategy represents a strategic 

blueprint that prioritizes environmental concerns and sustainable development. This 



͎͊ͪ͘͜͜ ·͡·ͣ͒͊ · ͔ͭ͘͟͜ ͣ ͔͔͔ͫͪ͡͡ ς 2026 

61 

includes the promotion of eco-friendly goods and services and the creation of 

environmentally sustainable products that align with consumers' green lifestyle 

preferences. As global environmental challenges become increasingly pronounced, 

environmental marketing is progressively becoming integral to corporate strategy. 

Green marketing encompasses not only the environmental design of products but also 

the comprehensive integration of green principles throughout all stages of the product 

life cycle. During production, packaging, and transportation, companies engage in 

various eco-friendly branding initiatives to cultivate and sustain brand impressions 

while enhancing consumers' sense of belonging. Numerous manufacturers are now 

producing non-polluting, recyclable products to cater to the growing demographic of 

environmentally conscious consumers. 

Types of Green Marketing Strategies. 

Eco-marketing strategies involve a number of dimensions, the most typical of 

which are summarized below: 

(1) Product innovation and green design: Enterprises have embraced innovative 

design concepts and developed environmentally friendly products that align with 

principles of sustainability. They have employed biodegradable materials and 

implemented energy-saving and resource-reducing strategies to minimize their 

reliance on natural resources, thereby enhancing the market competitiveness of their 

offerings. 

(2) Green Packaging and Green Communication: Green packaging technology 

utilizes environmentally friendly and renewable resources to package products, 

thereby reducing resource misuse. In contrast, green information promotion is 

executed by enterprises through various channels, reflecting their brands' 

commitment to sustainability. This approach encompasses advertisements and social 

media, aiming to enhance public awareness of environmental protection concepts. 

(3) Social Responsibility and Environmental Commitment: Contemporary 

consumers place greater emphasis on corporate social responsibility, particularly 

regarding energy conservation and emission reduction. In response, companies are 

actively engaged in minimizing carbon emissions, protecting the ecological 

environment, and promoting public welfare initiatives aimed at sustainable 

development. These efforts are intended to cultivate an environmentally friendly 

image in the minds of consumers, which, in turn, influences their purchasing 

decisions. 

Trends and challenges in green marketing. 

Environmental policy continues to evolve, enhancing consumer awareness of 

environmental protection and increasing interest in the green product market. 

Consequently, environmentally friendly products have garnered significant consumer 

attention. However, environmental marketing still encounters several challenges. 

(1) Diversity in consumers' perceptions of green consumption: Despite 

increasing awareness of energy conservation and emission reduction, public 

understanding of green products varies. Some consumers harbor doubts regarding the 

actual effectiveness of environmentally friendly goods, perceiving them as 

overvalued and less effective than traditional alternatives. 
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(2) The depth of understanding regarding green marketing strategy indicates that 

the effectiveness of green marketing activities is directly proportional to consumer 

acceptance. Therefore, enterprises should accurately identify their target consumer 

segments, develop green products that align with consumer needs, and disseminate 

environmental protection information through formal channels. 

(3) Challenges and Obstacles: The implementation of a green marketing strategy 

necessitates enhanced financial support for product innovation and market expansion. 

During the implementation phase, challenges may arise related to policy, technology, 

and consumer habits. To successfully execute green marketing, enterprises must 

navigate a series of obstacles and consider a comprehensive range of conditions to 

develop a more precise and effective action plan. 

Impact of social media platforms on green marketing. 

Characteristics and Role of Social Media. 

Social media platforms exhibit distinct interactivity, rapid dissemination, and 

extensive social reach, establishing themselves as essential tools in contemporary 

marketing. Unlike traditional media, cyberspace facilitates two-way dialogue, 

allowing consumers to serve not only as primary recipients of information but also as 

active disseminators. By leveraging user-generated content and positive word-of-

mouth, social platforms rapidly propagate brand news, thereby influencing consumer 

attitudes and behaviors. The swift transmission of online social communication 

resembles a gust of wind, quickly reaching a vast audience and significantly 

enhancing the penetration of green marketing. The popularity of ecological topics on 

social platforms continues to rise, with discussions surrounding environmental 

protection and sustainable consumption garnering considerable attention and 

enthusiastic participation from netizens. 

Advantages of combining green marketing and social media. 

Online social networking facilitates significant advancements in green 

marketing from various perspectives. These tools foster a close interaction between 

enterprises and customers, enabling direct dialogue and immediate responses to 

consumer feedback, thereby enhancing brand loyalty and customer engagement. 

Through the interactive communication afforded by social platforms, enterprises 

effectively convey their environmental protection concepts and public welfare 

initiatives, cultivating an eco-brand image. Social media serves as a owing to its low 

cost and high efficiency, social media has become a preferred platform for enterprises 

to promote green products. In contrast to traditional advertisements, social media 

advertising incurs lower costs while achieving remarkable dissemination effects. The 

interactivity of social media, combined with its community impact, significantly 

elevates public awareness and concern for green products, particularly among young 

consumers. For this demographic, green consumption increasingly serves as a critical 

decision-making criterion. 

Example Analysis of Green Marketing Strategies on Online Social Platforms. 

Case 1: The brand's green advertising campaign is actively engaging audiences 

on China's social networks. This renowned beverage company has introduced a new 

line of ñgreen bottlesò and is employing environmental marketing through platforms 
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such as microblogging and Jitter. The brand shares promotional videos centered on 

environmental themes, emphasizing the recyclable nature of its product packaging 

and its strong commitment to sustainability. By encouraging customers to share 

stories related to environmental protection, the brand stimulates user participation in 

activities and giveaways, there by fostering an eco-friendly brand image. This 

strategy has significantly boosted product sales in the market and has been 

particularly well-received by the younger generation. 

Case 2: An Empirical Analysis of Social Media Users' Evaluations and 

Interactions with Eco-friendly Brands: A Case Study of a Home Appliance Brand in 

China. The brand utilizes WeChat to promote the theme of ñgreen home appliances,ò 

emphasizing the incorporation of energy-saving technology in its products to 

safeguard environmental quality. Through the WeChat platform, the brand educates 

consumers on the operation of green home appliances and shares environmental tips, 

while also encouraging users to share their insights and experiences with eco-friendly 

products. Customers actively engage by posting comments, liking content, and 

disseminating information, thereby creating a broad interactive circle for green 

marketing. Consequently, the brand significantly enhances its credibility and green 

brand perception through user-generated content. 

Case 3: Exploring the Effect of Social Media on the Promotion of Green 

ConsumptionïUsing Taobao as Empirical Evidence. Taobao actively shapes the trend 

of green consumption by establishing a column titled ñEnvironmental Protection 

Pioneersò and promoting it vigorously across social networks. Utilizing platforms 

such as microblogging, WeChat, and Shake Voice, Taobao disseminates literature, 

films, and webcasts that advocate for green consumption. As a result, consumers 

increasingly focus on environmentally friendly products, leveraging the platform's 

product recommendation strategy to facilitate their purchases. The proportion of 

consumers engaging with the green consumption trend and purchasing eco-friendly 

products on the platform has consistently risen, accompanied by high rates of 

repurchase and brand loyalty among buyers. This case illustrates that online social 

networking plays a pivotal role in promoting green consumption and encourages 

consumers to actively purchase sustainable products. 

Social media has significantly accelerated the speed of green marketing 

communication through enhanced interactive engagement and the word-of-mouth 

effect. This has led to a marked increase in consumer awareness of green brands and 

participation in green consumption, thereby expediting the expansion of 

environmentally friendly practices. Enterprises can leverage social networks to 

effectively promote eco-friendly products, successfully establish an environmentally 

conscious brand identity, and foster a consumer mindset oriented toward 

environmental protection and sustainable purchasing behavior. 

Influence mechanism of green marketing strategy on consumers' purchasing 

decisions. 

Consumer Attitude Formation towards Green Products. 

Consumers' attitudes toward environmental protection are closely linked to 

green marketing. As environmental awareness grows, considerations related to the 



Actual problems of modern science ς 2026 

64 

environment increasingly capture consumers' attention during their purchasing 

decisions. Green marketing promotes brand claims related to sustainability, which 

can significantly influence consumers' psychological positioning. It disseminates 

environmental information and concepts of low-carbon living through social 

networks, thereby enhancing public awareness of environmental protection. Within 

online social circles, discussions about green products and user-generated content 

effectively improve consumers' understanding of these products. This heightened 

awareness directly impacts their purchasing intentions, leading to an increase in 

public consciousness regarding green products. Consequently, consumers' desire to 

purchase such items continues to rise, stimulating the market vitality of green 

consumption. 

Psychological Mechanisms of Consumer Purchase Decisions. 

Social networking platforms significantly influence individuals' cognitive and 

emotional states, thereby heightening their inclination to shop. Green marketing 

strategies can resonate with consumers and bolster their motivation to purchase 

environmentally friendly products when these strategies leverage social networking 

platforms to disseminate environmental narratives, brand commitments, and user 

feedback. Behavioral finance posits that consumers' purchasing decisions are 

influenced not only by rational considerations but also by emotional factors, which 

play a crucial role. When green products align with consumers' values and emotional 

needs, the desire to purchase increases markedly, resulting in a substantial rise in the 

sales conversion rate of green products through the application of emotional 

marketing tools on social networks. 

Data analysis: trends and changes in consumer purchasing decisions. 

The analysis of the questionnaire results indicates a pronounced impact of green 

marketing on consumer shopping decisions. The survey data suggest that social 

platforms play a crucial role in promoting the green concept among customers, 

influencing their purchasing behavior regarding environmentally friendly products. 

This influence is evidenced by a strong desire to buy and actual purchasing actions. 

These findings are summarized in the statistics presented in Table 1. 

 
Table 1. Impact of social media green marketing and traditional marketing methods on 

consumer purchase intent and conversion rates. 

 
Metric  Purchase intention 

through traditional 

marketing methods (%) 

Social media green 

marketing Purchase 

intent (%)  

Understand the sources and 

information of green products 

35% 60% 

Purchase decisions influenced by the 

brand's environmental commitment 

40% 70% 

The actual conversion rate of 

purchasing green products 

25% 55% 

Attention to environmental 

protection information 

45% 75% 
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Social media green marketing markedly enhances consumer awareness and the 

conversion rates of green products. In contrast to traditional promotional methods, 

social platforms exert a more pronounced influence on purchasing decisions, thereby 

demonstrating their considerable potential in fostering green consumption. 

Assessment of the effectiveness of social media green marketing and 

consumer feedback. 

Methods for assessing the effectiveness of green marketing on social media 

platforms. 

The assessment of green marketing effectiveness on social media platforms 

relies primarily on the following influence indices: (1) Exposure: This refers to the 

audience size reached and the frequency with which advertisements for brands and 

green products are displayed across social media channels. (2) Engagement: This 

index evaluates the frequency of interactions among Internet users within the social 

space, including metrics such as likes, comments, sharing behavior, and participation 

rates in activities. (3) Conversion Rate: This measures the ratio of exposure to green 

marketing information that translates into purchase behavior. Additionally, 

customers' emotional responses and shifts in mindset are critical factors, as they 

reflect improvements in brand image and the adoption of environmental protection 

concepts. Such data facilitates the analysis of the effectiveness of green marketing 

communications and consumer attitudes toward brands, thereby providing insights 

into the overall success of social media marketing initiatives. 

Actual Responses to Consumer Behavior. 

Patterns of user interaction on social media can provide insights into consumer 

behavior. Interactive actions such as engaging in green marketing, liking, sharing, 

leaving comments, and participating in interactive zones significantly reflect 

consumers' recognition and concern for eco-friendly products. The dissemination of 

green marketing information primarily depends on user-generated content and social 

interactions on these platforms. This knowledge circulates through user engagement, 

thereby reinforcing the brand's environmental image. Effective communication 

channels encompass celebrity endorsements, green-themed challenges, and user 

storytelling, which can rapidly expand the reach of green marketing messages. 

Data analysis: conversion rates of social media marketing on consumer 

decisions. 

The analysis of social media data demonstrates the positive impact of green 

marketing on customers' purchasing decisions. This information is gathered by 

tracking users' clicks, engagements, and subsequent shopping behaviors within the 

social media landscape. Survey data indicate that social media marketing strategies 

significantly enhance the purchase conversion rates among consumers, as detailed in 

the following data list, which examines the internal dynamics of social media green 

marketing strategies and consumer purchasing behavior, as illustrated in Table 2. 
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Table 2. Comparison of the impact of traditional marketing and social media green 

marketing on consumer purchase conversions. 

 

Metric  

Traditional 

marketing 

conversion rate (%) 

Social media green 

marketing conversion 

rate (%) 

The click-through rate of purchases after 

exposure 

18% 40% 

The intention to make a purchase decision 

after participating in green activities 

25% 60% 

The purchase conversion rate after user 

comments and interactions 

22% 55% 

The conversion rate of actual purchasing 

behavior 

15% 45% 

 

Social media green marketing significantly enhances the conversion rate of 

consumer purchases. Interactive features and comment channels effectively influence 

shopping decisions, facilitating the transformation of environmental awareness into 

actual purchases. Additionally, these platforms contribute to the widespread 

dissemination of the reputation of environmentally friendly products. 

Optimization suggestions for green marketing strategies on social media 

platforms. 

Enhance the precision of green marketing message delivery. 

To enhance the effectiveness of eco-marketing, it is crucial to accurately identify 

the target audience and develop a personalized marketing strategy that takes into 

account customers' environmental awareness and consumption habits. For young 

consumers, employing creative environmental challenges and providing practical 

environmental tips can capture their attention. In contrast, for middle-aged and 

elderly individuals, utilizing popular science and engaging environmental narratives 

can effectively raise awareness. Through data mining, companies can further refine 

their advertising strategies, optimize advertising effectiveness, accurately identify 

potential customers, create more appealing materials based on consumption data, and 

improve the conversion performance ratio of their advertising efforts. 

Enhanced interaction and trust building with consumers. 

High interactivity serves as the cornerstone of social media, enabling brands to 

cultivate customer trust. Enterprises can leverage environmental protection lectures, 

green practices, and prize competitions to encourage consumer participation and 

gather diverse opinions on green products. This interaction markedly enhances 

positive customer evaluations of the brand, allowing it to better understand consumer 

needs and refine its products and services. By fostering a resonance between green 

concepts and consumers, the desire to purchase is amplified, transforming consumers 

into loyal advocates and establishing a strong brand reputation. 

Future Development Trends and Innovative Directions. 

The emergence of new social media platforms necessitates that green marketing 

strategies evolve accordingly. Short videos, live broadcasts, and other innovative 

online channels offer creative opportunities for green marketing initiatives. The 
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future trajectory of green marketing will depend on data innovation as a guiding 

force. The comprehensive application of intelligent and big data tools will enable 

brands to gain precise insights into consumer trends and enhance personalized 

recommendations. The principle of environmental protection is expected to become 

ingrained in public consciousness, and the ongoing implementation of green 

marketing strategies will serve as a robust foundation for corporate advancement. 

Consequently, enterprises must continually adjust their strategic frameworks to align 

with consumer demands and market fluctuations. 

Conclusion. 

The paper examines the influence of green marketing on social networks in 

shaping consumers' purchasing decisions. Social platforms enhance brand awareness, 

foster consumer interaction and emotional engagement, and substantially boost the 

conversion rates of green consumption. Green marketing leverages social media to 

facilitate precise communication and effective dissemination. Given the constraints of 

data collection, future research could explore the effectiveness of eco-marketing 

across diverse regions and multicultural contexts. It is recommended that businesses 

develop tailored green marketing models, while governments should advocate for the 

concept of green consumption to support the sustainable development of green 

marketing. 
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ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥ ʥʳסʘʡʪʫ ʤʝʥ 

ʪʫʫ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳץ שʘʟʽʨʛʽ ʞʘʡ-ʢװʡʽ 

 ʳס2025ï2026 ʞʳʣʜʘʨʜʘ שʩʪʘʪʠʩʪʠʢʘ ʙʶʨʦʩʳʥʳ ץʣʪʪʳױ .ʘʥסʘʨʘʩʪʳʨʳʣץ

ʜʝʨʝʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʪʫʫ ʢᴇʨʩʝʪʢʽʰʽʥʽש ʜʠʥʘʤʠʢʘʩʳ ʪʘʣʜʘʥʳʧ, ʦʥʳש ʪᴇʤʝʥʜʝʫ 

 ʘʥ ᴅʣʝʫʤʝʪʪʽʢסʘ ʘʨʥʘʣסʤʳʩʪʘ ʘʥʘ ʤʝʥ ʙʘʣʘײʘʥ. ɾסʳʥʜʘʣץʩʝʙʝʧʪʝʨʽ ʘʡ שʨʜʽʩʽʥʽװ

ʪᴇʣʝʤʜʝʨ ʞװʡʝʩʽ, ʪײʨסʳʥ װʡ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש (ʘʪʘʧ ʘʡʪץʘʥʜʘ ç7-20-25», 

çɹʘץʳʪʪʳ ʦʪʙʘʩʳè, çᴄʩʢʝʨʠ ʠʧʦʪʝʢʘè) ʜʝʤʦʛʨʘʬʠʷסʘ ʳץʧʘʣʳ ʞᴅʥʝ 2030 ʞʳʣסʘ 

ʜʝʡʽʥʛʽ ʆʪʙʘʩʳʣʳץ-ʛʝʥʜʝʨʣʽʢ ʩʘʷʩʘʪ ʪײʞʳʨʳʤʜʘʤʘʩʳ ʰʝשʙʝʨʽʥʜʝʛʽ ʽʩ-ʰʘʨʘʣʘʨ 

ʩʠʧʘʪʪʘʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʞʳʨʘʩʫ ʜʝשʛʝʡʽʥʽש ʘʨʪʫʳ, ʪʦʣʳץ ʝʤʝʩ ʦʪʙʘʩʳʣʘʨ 

ʩʘʥʳʥʳש ᴇʩʫʽ ʞᴅʥʝ ʘʥʘʥʳש ʪʫʫ ʞʘʩʳʥʳש ʞʦסʘʨʳʣʘʫʳ ʩʠʷץʪʳ ʪʝʥʜʝʥʮʠʷʣʘʨ 

ʙʦʡʳʥʰʘ ᴇשʽʨʣʽʢ ʪʘʣʜʘʫ ʞʘʩʘʣסʘʥ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʞʘʩ 

ʦʪʙʘʩʳʣʘʨʜʳ ץʦʣʜʘʫ ʪʝʪʽʢʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ץʘʪʳʩʪʳ ײʩʳʥʳʩʪʘʨ 

ʪײʞʳʨʳʤʜʘʣסʘʥ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳ, ʪʫʫ ʢᴇʨʩʝʪʢʽʰʽ, ʜʝʤʦʛʨʘʬʠʷʣʳץ ʩʘʷʩʘʪ, 

ʘʥʘ ʤʝʥ ʙʘʣʘ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʨʜʝʤʘץʳ, ʠʧʦʪʝʢʘ, ʞʘʩ ʦʪʙʘʩʳ, ʘʞʳʨʘʩʫ. 

 

 

ʆʪʙʘʩʳ ï ץʦסʘʤʥʳש ʝש ʰʘסʳʥ ᴅʨʽ ʝש ʪײʨʘץʪʳ ʠʥʩʪʠʪʫʪʳ, ʘʣ ʪʫʫ ʜʝשʛʝʡʽ ï 

ʤʝʤʣʝʢʝʪʪʽש ʜʝʤʦʛʨʘʬʠʷʣʳץ ᴅʣʝʫʝʪʽʥʽש ʙʘʩʪʳ ʢᴇʨʩʝʪʢʽʰʽ. פʈ-ʜʘ ʦʪʙʘʩʳ ʩʘʷʩʘʪʳ 

2030 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʆʪʙʘʩʳʣʳץ ʞᴅʥʝ ʛʝʥʜʝʨʣʽʢ ʩʘʷʩʘʪ ʪײʞʳʨʳʤʜʘʤʘʩʳʤʝʥ 

ʨʝʪʪʝʣʝʜʽ, ʘʣ ʙʘʣʘ ʪʫʫסʘ ʞᴅʥʝ ʢװʪʽʤʽʥʝ ץʘʪʳʩʪʳ ʪᴇʣʝʤʜʝʨ 2023 ʞʳʣסʳ 

ᴄʣʝʫʤʝʪʪʽʢ ʢʦʜʝʢʩʪʽ80 ש-ʙʘʙʳʥʜʘ ʙʝʢʽʪʽʣʛʝʥ [1]. ʉʦסשʳ װʰ-ʪᴇʨʪ ʞʳʣ ʙʝʜʝʨʽʥʜʝ 

ʝʣ ʭʘʣץʳʥʳש ʪʘʙʠסʠ ᴇʩʽʤʽ ʩʘץʪʘʣסʘʥʳʤʝʥ, ʪʫʫ ץʘʨץʳʥʳ ʘʡʪʘʨʣʳץʪʘʡ ʙʘʷʫʣʘʜʳ, 

ʘʞʳʨʘʩʫ װʣʝʩʽ ʘʨʪʪʳ, ʘʥʘʥʳש ʪסשײʳʰ ʙʘʣʘ ʪʫʫ ʞʘʩʳ ʞʦסʘʨʳʣʘʜʳ. ʆʩʳ װʨʜʽʩʪʝʨ 

ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ ʞװʡʝʩʽʥ ץʘʡʪʘ ʙʘסʘʤʜʘʫ ץʘʞʝʪʪʽʛʽʥ ʪʫʳʥʜʘʪʳʧ ʦʪʳʨ. 

ɿʝʨʪʪʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽ ʝʣʽʤʽʟ 2025 ʞʳʣʳ 11 ʞʳʣ ʽʰʽʥʜʝʛʽ ʝש ʪᴇʤʝʥ ʪʫʫ 

ʢᴇʨʩʝʪʢʽʰʽʥʝ ʞʝʪʢʝʥ ʞʘסʜʘʡʤʝʥ ʘʡץʳʥʜʘʣʘʜʳ: ʙʽʨ ʞʳʣʜʘ ʙʘʨʣʳסʳ 335 ʤʳש 

ʙʘʣʘ ʜװʥʠʝʛʝ ʢʝʣʜʽ, ʙײʣ ʘʣʜʳסשʳ ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʰʘʤʘʤʝʥ 8ï10%-סʘ 

ʢʝʤ [2]. ɹײʣ ʞʘסʜʘʡ ʦʪʙʘʩʳʣʳץ ʩʘʷʩʘʪʪʳץ שʘʨʞʳʣʳץ, ʪײʨסʳʥ װʡ ʞᴅʥʝ 
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ᴅʣʝʫʤʝʪʪʽʢ-ʧʩʠʭʦʣʦʛʠʷʣʳײץ ץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ץʘʡʪʘ ץʘʨʘʫʜʳש 

ʤʘשʳʟʜʳʣʳסʳʥ ʘʣסʘ ʪʘʨʪʘʜʳ. 

ʄʘץʘʣʘʥʳש ʤʘץʩʘʪʳ ï פʘʟʘץʩʪʘʥʜʘסʳ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥ ʥʳסʘʡʪʫ ʤʝʥ 

ʪʫʫ ʢᴇʨʩʝʪʢʽʰʽʥ ʳʥʪʘʣʘʥʜʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʰʘʨʘʣʘʨʜʳ2026 ש 

ʞʳʣסʳ ʞʘʡ-ʢװʡʽʥ ʙʘסʘʣʘʫ, ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨ 

ʘʨץʳʣʳ ʪʘʣʜʘʫ ʞᴅʥʝ ᴅʣʩʽʟ ʪײʩʪʘʨʳʥ ʘʥʳץʪʘʫ. 

 

Ϸʜʽʩʥʘʤʘ. 

ɾײʤʳʩ ʞʘʣʧʳ סʳʣʳʤʠ ᴅʜʽʩʪʝʨʛʝ ï ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʤʘʣʳ 

ᴅʜʽʩ ʞᴅʥʝ ײץʞʘʪʪʳץ ʪʘʣʜʘʫ ʪᴅʩʽʣʽʥʝ ʩװʡʝʥʝʜʽ. ʕʤʧʠʨʠʢʘʣʳץ ʙʘʟʘ ʨʝʪʽʥʜʝ פʈ 

ʉʪʨʘʪʝʛʠʷʣʳץ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʨʝʬʦʨʤʘʣʘʨ ʘʛʝʥʪʪʽʛʽ ױʣʪʪʳץ ʩʪʘʪʠʩʪʠʢʘ 

ʙʶʨʦʩʳʥʳ2018 שï2025 ʞʳʣʜʘʨʜʘסʳ ʤᴅʣʽʤʝʪʪʝʨʽ, פʈ ɽשʙʝʢ ʞᴅʥʝ ʭʘʣʳץʪʳ 

ᴅʣʝʫʤʝʪʪʽʢ ץʦʨסʘʫ ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʝʩʝʧʪʝʨʽ, çʆʪʙʘʩʳ ʙʘʥʢè ɸפ ʘʰʳץ ʜʝʨʝʢʪʝʨʽ, 

ʩʦʥʜʘʡ-ʘץ ʥʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ʘʢʪʽʣʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

 

ʊʫʫ ʢϺʨʩʝʪʢʽʰʽʥʽϬ ʜʠʥʘʤʠʢʘʩʳ. 

ʉʦסשʳ ʞʝʪʽ ʞʳʣ ʽʰʽʥʜʝʛʽ ʪʫʫ ʜʠʥʘʤʠʢʘʩʳʥ ץʘʨʘʩʪʳʨסʘʥʜʘ ʘʡץʳʥ ʝʢʽ 

ʢʝʟʝש ʢᴇʨʽʥʝʜʽ (1-ʩʫʨʝʪ). 2018ï2021 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʪʫʫ ʜʝשʛʝʡʽ ʪײʨʘץʪʳ 

ʪװʨʜʝ ᴇʩʽʧ, 2021 ʞʳʣʳ 446,5 ʤʳש ʩᴅʙʠʤʝʥ ʝש ʞʦסʘʨʳ ʰʝʛʽʥʝ ʞʝʪʪʽ. 2022 

ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʪʝʥʜʝʥʮʠʷ ʙʘסʳʪʳʥ ᴇʟʛʝʨʪʪʽ: ʙʽʨ ʞʳʣ ʽʰʽʥʜʝ ʪʫʫ 42,6 ʤʳסשʘ, ʘʣ 

2023 ʞʳʣʳ ʪʘסʳ 15,5 ʤʳסשʘ ץʳʩץʘʨʜʳ. 2025 ʞʳʣʳ 335 ʤʳש ʜʝשʛʝʡʽʥʝ ʜʝʡʽʥ 

ʪװʩʫ 2014 ʞʳʣʜʘʥ ʙʝʨʛʽ ʝש ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰ ʨʝʪʽʥʜʝ ʪʽʨʢʝʣʜʽ [2]. 

 

 
ʉʫʨʝʪ 1. ϧʘʟʘϨʩʪʘʥʜʘϤʳ ʪʫʳʣϤʘʥʜʘʨ ʩʘʥʳʥʳϬ ʜʠʥʘʤʠʢʘʩʳ, 2018ï2025 ʞʞ. (ʤʳϬ 

ʘʜʘʤ) [2]. 

 

ʊʫʫʜʳש ʞʘʣʧʳ ʢʦʵʬʬʠʮʠʝʥʪʽ 2025 ʞʳʣʳ 1000 ʘʜʘʤסʘ ʰʘץץʘʥʜʘ 16,43-ʢʝ 

ʪʝש ʙʦʣʜʳ. ɸʣʘʡʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ᴇשʽʨʣʝʨ ʙʦʡʳʥʰʘ ʙʽʨʢʝʣʢʽ ʝʤʝʩ: ʝש ʞʦסʘʨʳ 

ʤᴅʥʜʝʨ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ (22,22) ʞᴅʥʝ ʐʳʤʢʝʥʪ ץʘʣʘʩʳʥʜʘ (21,76) 

ʪʽʨʢʝʣʩʝ, ʝש ʪᴇʤʝʥʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ (10,8) ʤʝʥ פʦʩʪʘʥʘʡ 

(12,6) ʦʙʣʳʩʪʘʨʳʥʜʘ ʩʘץʪʘʣʳʧ ʦʪʳʨ [3]. ʊʫʫ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳ װʰ ʪʦʧץʘ ʙᴇʣʽʧ ץʘʨʘʫסʘ ʙʦʣʘʜʳ. ɹʽʨʽʥʰʽʜʝʥ, ʵʢʦʥʦʤʠʢʘʣʳץ 

ʬʘʢʪʦʨ ï ʠʥʬʣʷʮʠʷ, ʙʘʩʧʘʥʘ ײץʥʳʥʳש ᴇʩʫʽ, ʞʘʩ ʦʪʙʘʩʳʣʘʨʜʳש ʪʘʙʳʩʳʥʳש 

ʰʝʢʪʝʫʣʽ ʙʦʣʫʳ. ɽʢʽʥʰʽʜʝʥ, ᴅʣʝʫʤʝʪʪʽʢ-ʜʝʤʦʛʨʘʬʠʷʣʳץ ʬʘʢʪʦʨ ï ʘʥʘʣʘʨʜʳש 
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ʪסשײʳʰ ʙʘʣʘ ʪʫʫ ʞʘʩʳʥʳײ שʣסʘʶʳ (2025 ʞʳʣʳ ï ʦʨʪʘʰʘ 25,3 ʞʘʩ, ʘʣ ʞʘʣʧʳ 

ʪʫʫ װʣʝʩʽʥʽ53,1% ש-ʳ 25ï34 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ᴅʡʝʣʜʝʨʛʝ ʪʠʝʩʽʣʽ) [3]. 

 ʘץᴇʟʛʝʨʫʽ: ʞʘʩʪʘʨ ʘʨʘʩʳʥʜʘ ʤʘʥʩʘʧ שʜʘʨʳʥʳסʙʘ ץʥʜʳʣʳײץ-ʰʽʥʰʽʜʝʥ, ʤᴅʜʝʥʠת

ʙʘʩʳʤʜʳץ ʙʝʨʫ, ʥʝʢʝ ʤʝʥ ʘʪʘ-ʘʥʘʣʳץʪʳ ʢʝʡʽʥʛʝ ץʘʣʜʳʨʫ ʙʘʡץʘʣʘʜʳ. 

ɸʥʘ ʤʝʥ ʙʘʣʘϤʘ ʘʨʥʘʣϤʘʥ ϸʣʝʫʤʝʪʪʽʢ Ϩʦʣʜʘʫ. 

 ʝʩʝʧʪʽʢ ץʛʝʛʽ ï ʘʡʣʳשʜʽ ץʘʨʞʳʣʳץ שʩʘʷʩʘʪʪʳ ץʦʪʙʘʩʳʣʳ ץʩʪʘʥʜʳץʘʟʘפ

ʢᴇʨʩʝʪʢʽʰʢʝ (ɸɽʂ) ʙʘʡʣʘʥʳʩʪʳ ʝʩʝʧʪʝʣʝʪʽʥ ʤʝʤʣʝʢʝʪʪʽʢ ʞᴅʨʜʝʤʘץʳʣʘʨ ʞװʡʝʩʽ. 

2026 ʞʳʣʜʳץ 1 שʘשʪʘʨʳʥʘʥ ʙʘʩʪʘʧ ɸɽʂ 3 932 ʪʝשʛʝʜʝʥ 4 325 ʪʝשʛʝʛʝ ʜʝʡʽʥ 

ʢᴇʪʝʨʽʣʜʽ, ʙײʣ ʙʘʨʣʳץ ʪᴇʣʝʤʜʝʨʜʽש ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ 10%-סʘ ʠʥʜʝʢʩʪʝʣʫʽʥʝ 

ᴅʢʝʣʜʽ [4]. ɹʘʣʘ ʪʫʫסʘ ʞᴅʥʝ ʢװʪʽʤʽʥʝ ʘʨʥʘʣסʘʥ ʥʝʛʽʟʛʽ ʪᴇʣʝʤʜʝʨ 1-ʢʝʩʪʝʜʝ 

ʢʝʣʪʽʨʽʣʛʝʥ. 

 
ʂʝʩʪʝ 1. ɹʘʣʘ ʪʫʫϤʘ ʞϸʥʝ ʢϮʪʽʤʽʥʝ ʘʨʥʘʣϤʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʪϺʣʝʤʜʝʨ, 2026 ʞ. 

 

ʊᴇʣʝʤ ʪװʨʽ ɹʘʣʘ ʢʝʟʝʛʽ ʄᴇʣʰʝʨʽ, ʪʝשʛʝ 

ɹʘʣʘ ʪʫʫסʘ ʙʽʨʞʦʣסʳ ʞᴅʨʜʝʤʘץʳ 1-, 2-, 3-ʙʘʣʘסʘ 164 350 

ɹʘʣʘ ʪʫʫסʘ ʙʽʨʞʦʣסʳ ʞᴅʨʜʝʤʘץʳ 4 ʞᴅʥʝ ʦʜʘʥ ʢᴇʧ 272 475 

1,5 ʞʘʩץʘ ʜʝʡʽʥʛʽ ʙʘʣʘ ʢװʪʽʤʽ 

(ʞײʤʳʩ ʽʩʪʝʤʝʡʪʽʥ ʘʥʘʣʘʨסʘ, ʘʡ 

ʩʘʡʳʥ) 

1-ʙʘʣʘסʘ 24 912 

1,5 ʞʘʩץʘ ʜʝʡʽʥʛʽ ʙʘʣʘ ʢװʪʽʤʽ 2-ʙʘʣʘסʘ 29 453 

1,5 ʞʘʩץʘ ʜʝʡʽʥʛʽ ʙʘʣʘ ʢװʪʽʤʽ 3-ʙʘʣʘסʘ 33 951 

1,5 ʞʘʩץʘ ʜʝʡʽʥʛʽ ʙʘʣʘ ʢװʪʽʤʽ 4+ ʙʘʣʘסʘ 38 493 

ʂᴇʧʙʘʣʘʣʳ ʦʪʙʘʩʳסʘ ʘʡ ʩʘʡʳʥסʳ 

ʪᴇʣʝʤ 

4-ʙʘʣʘʣʳ 69 330 

ʂᴇʧʙʘʣʘʣʳ ʦʪʙʘʩʳסʘ ʘʡ ʩʘʡʳʥסʳ 

ʪᴇʣʝʤ 

10-ʙʘʣʘʣʳ 173 000 

 

ʂʝʩʪʝʜʝʥ ʙʘʡץʘסʘʥʳʤʳʟʜʘʡ, ʪᴇʣʝʤʜʝʨʜʽש ʘʙʩʦʣʶʪʪʽ ʤᴇʣʰʝʨʽ ʞʳʣ ʩʘʡʳʥ 

ᴇʩʽʧ ʦʪʳʨסʘʥʳʤʝʥ, ʦʣʘʨʜʳש ʦʪʙʘʩʳ ʰʳסʳʥʳʥ ᴇʪʝʫ ʜʝשʛʝʡʽ ʰʝʢʪʝʫʣʽ ʙʦʣʳʧ 

 שʳ ʝסʛʝ ï 2026 ʞʳʣשʳ 24 912 ʪʝסʘʥ ʘʡ ʩʘʡʳʥסʘ ʘʨʥʘʣסʘʣʫʜʘ. ʄʳʩʘʣʳ, ʙʽʨ ʙʘʣʘץ

ʪᴇʤʝʥʛʽ ʢװʥʢᴇʨʽʩ ʜʝשʛʝʡʽʥʽש (851 50 ʪʝשʛʝ) ʰʘʤʘʤʝʥ ʞʘʨʪʳʩʳ סʘʥʘ [4]. ɾײʤʳʩ 

ʽʩʪʝʡʪʽʥ ʘʥʘʣʘʨ װʰʽʥ ʄʝʤʣʝʢʝʪʪʽʢ ᴅʣʝʫʤʝʪʪʽʢ ʩʘץʪʘʥʜʳʨʫ ץʦʨʳʥʘʥ ʪᴇʣʝʥʝʪʽʥ 

ʦʨʪʘʰʘ ʪᴇʣʝʤ ʤᴇʣʰʝʨʽ 2026 ʞʳʣʜʳץ שʘשʪʘʨʳʥʜʘ 78 294 ʪʝשʛʝʥʽ ײץʨʘʜʳ, ʙײʣ 

ʨʝʩʤʠ ʪʘʙʳʩʳ ʞʦסʘʨʳ ᴅʡʝʣʜʝʨ װʰʽʥ ʘʡʪʘʨʣʳץʪʘʡ ץʦʣʘʡʣʳ ʰʘʨʘ [5]. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ פʘʟʘץʩʪʘʥʜʘ װʣʢʝʥ ʪʘʧʪʘʫʳʨʳʥ ʙʘʡץʘʣʘʜʳ: ʝʢʽʥʰʽ ʞᴅʥʝ 

 ʘʡʳʥʜʘʣʘʪʳʥסʘ ʪʘסʳ ʙʽʨʽʥʰʽ ʙʘʣʘץʳ ʞᴅʨʜʝʤʘסʘʥ ʙʽʨʞʦʣסʘ ʘʨʥʘʣסʰʽʥʰʽ ʙʘʣʘװ

ʩʦʤʘʤʝʥ ʙʽʨʜʝʡ ï 164 350 ʪʝשʛʝ, ʙײʣ ʝʢʽʥʰʽ-װʰʽʥʰʽ ʙʘʣʘסʘ ʜʝʛʝʥ ʤʘʪʝʨʠʘʣʜʳץ 

ʳʥʪʘʣʘʥʜʳʨʫʜʳ ᴅʣʩʽʨʝʪʝʜʽ (2-ʩʫʨʝʪ). ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ ʤʝʥ ᴆʟʙʝʢʩʪʘʥ 

ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʢʝʨʽʩʽʥʰʝ, ʳʥʪʘʣʘʥʜʳʨʫ ʝʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ ʙʘʣʘʣʘʨʜʘʥ 

ʙʘʩʪʘʣʘʜʳ. 
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ʉʫʨʝʪ 2. ɹʘʣʘ ʪʫʫϤʘ ʞϸʥʝ ʢϮʪʽʤʽʥʝ ʘʨʥʘʣϤʘʥ ʪϺʣʝʤʜʝʨʜʽϬ 2024ï2026 ʞʞ. 

ʜʠʥʘʤʠʢʘʩʳ [4]. 

 

ʊϰʨϤʳʥ Ϯʡ ʩʘʷʩʘʪʳ ʞϸʥʝ ʜʝʤʦʛʨʘʬʠʷʣʳϨ ʳϨʧʘʣ. 

ɾʘʩ ʦʪʙʘʩʳʣʘʨ װʰʽʥ ʙʘʩʧʘʥʘ ʤᴅʩʝʣʝʩʽ ï ʥʝʢʝ ײץʨʫ ʤʝʥ ʙʘʣʘ ʪʫʫסʘ ץʘʪʳʩʪʳ 

ʰʝʰʽʤʜʝʨʛʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨ. פʘʟʽʨʛʽ ʪʘשʜʘ çʆʪʙʘʩʳ ʙʘʥʢè ɸפ 

ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʙʘסʜʘʨʣʘʤʘ ʽʩʢʝ ʘʩʳʨʘʜʳ. ç7-20-25è ʙʘסʜʘʨʣʘʤʘʩʳ ʰʝשʙʝʨʽʥʜʝ 

ʠʧʦʪʝʢʘ ʞʳʣʜʳ7% ץ-ʙʝʥ, 20% ʙʘʩʪʘʧץʳ ʞʘʨʥʘʤʝʥ ʞᴅʥʝ 25 ʞʳʣסʘ ʜʝʡʽʥʛʽ 

ʤʝʨʟʽʤʛʝ ʙʝʨʽʣʝʜʽ; ʪײʨסʳʥ װʡʜʽש ʝש ʞʦסʘʨʳ ײץʥʳ ɸʩʪʘʥʘ, ɸʣʤʘʪʳ, ɸץʪʘʫ, 

ɸʪʳʨʘʫ, ʐʳʤʢʝʥʪ װʰʽʥ ï 25 ʤʣʥ ʪʝשʛʝ, פʘʨʘסʘʥʜʳ ʤʝʥ ʊװʨʢʽʩʪʘʥ װʰʽʥ ï 20 

ʤʣʥ ʪʝשʛʝ, ʙʘʩץʘ ᴇשʽʨʣʝʨʜʝ ï 15 ʤʣʥ ʪʝשʛʝ [6]. çɹʘץʳʪʪʳ ʦʪʙʘʩʳè ʙʘסʜʘʨʣʘʤʘʩʳ 

ʘʟ ץʘʤʪʳʣסʘʥ ʦʪʙʘʩʳʣʘʨסʘ ʞʳʣʜʳ2% ץ ʤᴇʣʰʝʨʣʝʤʝʤʝʥ ʠʧʦʪʝʢʘ ʨᴅʩʽʤʜʝʫ 

ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʝʜʽ, ʘʣ çʅײʨʣʳ ɾʝʨè ï ʞʳʣʜʳ5% ץ-ʙʝʥ ʞײʤʳʩ ʽʩʪʝʡʜʽ [7]. 

ɼʝʛʝʥʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʩʳʥ ʢᴇʪʝʨʤʝʡʪʽʥ ʪײʩʪʘʨʳ ʞʦץ 

ʝʤʝʩ. ɹʽʨʽʥʰʽʜʝʥ, ç7-20-25è ʣʠʤʠʪʽ ʞʳʣ ʩʘʡʳʥ ʪʝʟ ʪʘʫʩʳʣʘʜʳ: 2025 ʞʳʣʜʳװ שʰ 

ʪʦץʩʘʥʳʥʜʘ 75,5 ʤʣʨʜ ʪʝשʛʝ ʩʦʤʘʩʳʥʘ 4 293 ʞʝשʽʣʜʝʪʽʣʛʝʥ ʥʝʩʠʝ ʨᴅʩʽʤʜʝʣʜʽ, 

ʙײʣ ʞʳʣʜʳץ ʣʠʤʠʪʪʽ75% ש-ʳ [6]. ɽʢʽʥʰʽʜʝʥ, ʪײʨסʳʥ װʡ ײץʥʳ ᴇʩʫ ץʘʨץʳʥʳʥʘʥ 

ʘʩʳʧ ʦʪʳʨ: 2026 ʞʳʣʜʳש ʩᴅʫʽʨʽʥʜʝ סʘʥʘ ʝʣʽʤʽʟʜʝ 35 154 ʪײʨסʳʥ װʡ ʤᴅʤʽʣʝʩʽ 

ʞʘʩʘʣʜʳ, ʙײʣ ʥʘʫʨʳʟ ʘʡʳʥʘʥ 23,4%-סʘ ʢᴇʧ. ɸʣʤʘʪʳ ʤʝʥ ɸʩʪʘʥʘ ʦʩʳ ʢᴇʨʩʝʪʢʽʰ 

ʙʦʡʳʥʰʘ ʘʣʜʘ ʢʝʣʝ ʞʘʪʩʘ, ʘʫʳʣʜʳץ ʝʣʜʽ ʤʝʢʝʥʜʝʨ ʤʝʥ ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʜʝ 

ʩײʨʘʥʳʩ ᴅʣʩʽʟ ץʘʣʧʳʥʜʘ [8]. ʉʦʥʜʳץʪʘʥ ʠʧʦʪʝʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʦʨʪʘʣʳץʪʘʥ 

ʛᴇʨʽ ʰʝʪʢʝʨʽ ᴇשʽʨʣʝʨʜʝ ʜʝʤʦʛʨʘʬʠʷʣʳץ ᴅʩʝʨʽʥ ʘʟ ʪʠʛʽʟʽʧ ʦʪʳʨ. 

ʆʪʙʘʩʳ ʪϰʨʘϨʪʳʣʳϤʳ ʞϸʥʝ ʘʞʳʨʘʩʫ ʜʝϬʛʝʡʽ. 

ʆʪʙʘʩʳ ʩʘʷʩʘʪʳʥʳש ʪʠʽʤʜʽʣʽʛʽ ʪʝʢ ʪʫʫ ʜʝשʛʝʡʽʤʝʥ ʝʤʝʩ, ʦʪʙʘʩʳʥʳש 

ʪײʨʘץʪʳʣʳסʳʤʝʥ ᴇʣʰʝʥʝʜʽ. 2025 ʞʳʣʳ פʘʟʘץʩʪʘʥʜʘ 115,9 ʤʳש ʥʝʢʝ ץʠʳʣʳʧ, 

45,7 ʤʳש ʞײʧ ʘʞʳʨʘʩʪʳ ï ʷסʥʠ ᴅʨʙʽʨ ʪᴇʨʪʽʥʰʽ-װʰʽʥʰʽ ʥʝʢʝ ʙײʟʳʣʜʳ [9]. ʉʦסשʳ 

ʘʣʪʳ ʞʳʣʜʘסʳ ʜʠʥʘʤʠʢʘ 3-ʩʫʨʝʪʪʝ ʢʝʣʪʽʨʽʣʛʝʥ. 
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ʉʫʨʝʪ 3. ϧʘʟʘϨʩʪʘʥʜʘϤʳ ʪʽʨʢʝʣʛʝʥ ʥʝʢʝʣʝʨ ʤʝʥ ʘʞʳʨʘʩʫʣʘʨʜʳϬ ʜʠʥʘʤʠʢʘʩʳ, 2018ï

2025 ʞʞ. [9]. 

 

ɻʨʘʬʠʢʪʝʥ ʢᴇʨʽʥʝʪʽʥʜʝʡ, 2021 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʥʝʢʝ ʪʽʨʢʝʫ ʩʘʥʳ ʪײʨʘץʪʳ 

ʪװʨʜʝ ʢʝʤʽʧ, 2025 ʞʳʣʳ 115,9 ʤʳסשʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. ɸʞʳʨʘʩʫ ʩʘʥʳ 2024 

ʞʳʣʤʝʥ (40,7 ʤʳש) ʩʘʣʳʩʪʳʨסʘʥʜʘ 12%-סʘ ᴇʩʽʧ, ץʘʡʪʘ 45,7 ʤʳסשʘ ʞʝʪʪʽ. 

ɸʞʳʨʘʩʫʣʘʨʜʳ35% ש-ʳ ʙʽʨʛʝ ᴇʤʽʨ ʩװʨʫʜʽש ʘʣסʘʰץʳ 1ï4 ʞʳʣʳʥʜʘ ʪʽʨʢʝʣʝʜʽ, ʘʣ 

8%-ʳ װʡʣʝʥʫʜʽש ʙʽʨʽʥʰʽ ʞʳʣʳʥʜʘ ʙʦʣʘʜʳ [9]. פʘʣʘʣʳץ ʞʝʨʣʝʨʜʝ ʘʞʳʨʘʩʫ װʣʝʩʽ 

74,4%-ʜʳ ײץʨʘʡʜʳ, ʙײʣ ʫʨʙʘʥʜʘʣʫ ʤʝʥ ʜᴅʩʪװʨʣʽ ʦʪʙʘʩʳʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳש 

ᴅʣʩʽʨʝʫʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʳ ʤװʤʢʽʥ. 

ɸʡʤʘץʪʳץ ʙᴇʣʽʥʽʩʪʝ ʘʞʳʨʘʩʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʝש ʞʦסʘʨʳ ʜʝשʛʝʡʽ 

ʩʦʣʪװʩʪʽʢ ʞᴅʥʝ ʦʨʪʘʣʳץ ᴇשʽʨʣʝʨʜʝ ʰʦסʳʨʣʘʥסʘʥ: ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ï 3,43, 

 ,ʩʪʘʥ ʦʙʣʳʩʳ ï 3,28. ʂʝʨʽʩʽʥʰʝץʘʟʘפ ʩʪʽʢװʘʥʜʳ ʦʙʣʳʩʳ ï 3,41, ʉʦʣʪסʘʨʘפ

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʙײʣ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʙᴅʨʽ 1,03 [9]. ɹײʣ ʘʡʳʨʤʘʰʳʣʳץ 

ʜᴅʩʪװʨʣʽ ײץʥʜʳʣʳץʪʘʨ ʤʝʥ ʜʽʥʠ ʠʥʩʪʠʪʫʪʪʘʨʜʳש ᴅʩʝʨʽʤʝʥ ץʘʪʘʨ, ʵʢʦʥʦʤʠʢʘʣʳץ 

 .ʜʘ ʨᴇʣ ʦʡʥʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ שʪʳץʤʳʩʩʳʟʜʳײʳʩʳʤ ʤʝʥ ʞץ

ʄʝʤʣʝʢʝʪ ʪʘʨʘʧʳʥʘʥ ʦʪʙʘʩʳ ײץʥʜʳʣʳץʪʘʨʳʥ ʥʘʩʠʭʘʪʪʘʫ ʤʘץʩʘʪʳʥʜʘ 

çʆʪʙʘʩʳ ʢװʥʽè (15 ץʳʨʢװʡʝʢ), 2014 ʞʳʣʜʘʥ ʙʝʨʽ ᴇʪʢʽʟʽʣʽʧ ʢʝʣʝ ʞʘʪץʘʥ çʄʝʨʝʡʣʽ 

ʦʪʙʘʩʳè ײʣʪʪʳץ ʢʦʥʢʫʨʩʳ ʞᴅʥʝ ʇʨʝʟʠʜʝʥʪ ʞʘʥʳʥʜʘסʳ ᴄʡʝʣʜʝʨ ʽʩʪʝʨʽ ʞᴅʥʝ 

ʦʪʙʘʩʳʣʳץ-ʜʝʤʦʛʨʘʬʠʷʣʳץ ʩʘʷʩʘʪ ʞᴇʥʽʥʜʝʛʽ ײʣʪʪʳץ ʢʦʤʠʩʩʠʷʥʳש ʞײʤʳʩʳ 

ʞʘʣסʘʩʫʜʘ [10]. 2026 ʞʳʣʳ ץʘʙʳʣʜʘʥסʘʥ ʞʘשʘ ʂʦʥʩʪʠʪʫʮʠʷʥʳ30 ש-ʙʘʙʳʥʜʘ 

ʥʝʢʝ ï çʝʨ ʤʝʥ ᴅʡʝʣʜʽש ʝʨʽʢʪʽ, ʪʝץײץ שʳץʪʳ ʦʜʘסʳè ʨʝʪʽʥʜʝ ʙʝʢʽʪʽʣʽʧ, ʙʘʣʘסʘ 

 ʣ ʥʦʨʤʘײʳʥʜʘʣʜʳ. ɹץʤʽʥʜʝʪʽ ʨʝʪʽʥʜʝ ʘʡ שʧʝʥ ʪᴅʨʙʠʝ ʙʝʨʫ ʘʪʘ-ʘʥʘʥʳ ץʦʨʣʳץʘʤץ

ï ʦʪʙʘʩʳʣʳץײץ-ץʳץʪʳץ ʩʘʣʘʥʳ ʨʝʪʪʝʫ װʰʽʥ ʤʘשʳʟʜʳ ʢʦʥʩʪʠʪʫʮʠʷʣʳץ ʪʽʨʝʢ. 

ϧʦʨʳʪʳʥʜʳ. 

ɾʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʪʘʣʜʘʫ פʘʟʘץʩʪʘʥʜʘסʳ ʦʪʙʘʩʳʣʳץ-ʜʝʤʦʛʨʘʬʠʷʣʳץ 

ʩʘʷʩʘʪʪʳײץ שʨʳʣʳʤʜʳץ ʪײʨסʳʜʘʥ ʞʘʥ-ʞʘץʪʳ ץʘʣʳʧʪʘʩץʘʥʳʥ, ʙʽʨʘץ 

ʥᴅʪʠʞʝʣʽʣʽʛʽ ʞᴇʥʽʥʜʝ ʙʽʨץʘʪʘʨ ʩײʨʘץʪʘʨʜʳש ᴇʟʝʢʪʽ ʢװʡʜʝ ץʘʣʳʧ ʦʪʳʨסʘʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ʊʫʫ ʜʝשʛʝʡʽʥʽ11 ש ʞʳʣ ʽʰʽʥʜʝʛʽ ʝש ʪᴇʤʝʥ ʥװʢʪʝʩʽʥʝ ʪװʩʫʽ, ʘʞʳʨʘʩʫ 

 ʦʣ ʞʝʪʢʽʟʫʜʝʛʽץ ʡʛʝװ ʳʥסʨײʪ שʘʨʪʫʳ ʞᴅʥʝ ʞʘʩ ʦʪʙʘʩʳʣʘʨʜʳ שʣʝʩʽʥʽװ

 .ʳʥʜʘʡʜʳץʘʞʝʪʪʽʛʽʥ ʘʡץ ʪʘʨʳ ʤʝʤʣʝʢʝʪʪʽʢ ʰʘʨʘʣʘʨʜʳ ʦʜʘʥ ᴅʨʽ ʜʘʤʳʪʫץʠʳʥʜʳץ

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥʝʛʽʟʽʥʜʝ ʢʝʣʝʩʽ ײʩʳʥʳʩʪʘʨʜʳ ʪײʞʳʨʳʤʜʘʫסʘ ʙʦʣʘʜʳ. 

ɹʽʨʽʥʰʽʜʝʥ, ʙʘʣʘ ʪʫʫסʘ ʘʨʥʘʣסʘʥ ʙʽʨʞʦʣסʳ ʞᴅʨʜʝʤʘץʳʥʳ ʙʘʣʘʥʳש ʢʝʟʝʛʽʥʝ 

 ʘ ï 2 ʝʩʝ ʤᴇʣʰʝʨʜʝסʰʽʥʰʽ ʙʘʣʘװ ,ʘ ï 1,5 ʝʩʝסʘʞʝʪ: ʝʢʽʥʰʽ ʙʘʣʘץ ʘʨʘʡ ʩʘʨʘʣʘʫץ
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ʙʝʣʛʽʣʝʫ ʝʢʽʥʰʽ-װʰʽʥʰʽ ʙʘʣʘסʘ ʜʝʛʝʥ ʤʘʪʝʨʠʘʣʜʳץ ʳʥʪʘʣʘʥʜʳʨʫʜʳ ʢװʰʝʡʪʝʨ 

ʝʜʽ. ɽʢʽʥʰʽʜʝʥ, ʞʘʩ ʦʪʙʘʩʳʣʘʨסʘ ʘʨʥʘʣסʘʥ ʘʨʥʘʡʳ ʪײʨסʳʥ װʡ ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ʜʘʤʳʪʫ ײʩʳʥʳʣʘʜʳ ï ʤʳʩʘʣʳ, ʥʝʢʝ ʪʽʨʢʝʣʛʝʥ ʩᴅʪʪʝʥ ʙʘʩʪʘʧ 5 ʞʳʣ ʽʰʽʥʜʝ 

ʙʽʨʽʥʰʽ ʙʘʣʘ ʪʫʳʣסʘʥ ʞʘסʜʘʡʜʘ ʠʧʦʪʝʢʘʥʳ20% ש ʞʘʨʥʘʩʳ ʝʩʝʙʽʥʝʥ ʩʫʙʩʠʜʠʷ 

ʙʝʨʫ. תʰʽʥʰʽʜʝʥ, ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝ ʞᴅʥʝ ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʜʝ ʦʪʙʘʩʳʣʳץ 

 ʽʨʣʝʨʜʝשʘʥ ᴇסʳʟʜʳ, ᴇʡʪʢʝʥʽ ʘʪʘʣשʝʡʪʫ ʤʘשʞʝʣʽʩʽʥ ʢʝ שʪʘʨʳʥʳץʦʣʜʘʫ ʦʨʪʘʣʳץ

ʘʞʳʨʘʩʫ ʤʝʥ ʞʘʣסʳʟʙʘʩʪʳ ʘʪʘ-ʘʥʘ װʣʝʩʽ ʝש ʞʦסʘʨʳ. ʊᴇʨʪʽʥʰʽʜʝʥ, ʞʘʩʪʘʨסʘ 

ʘʨʥʘʣסʘʥ ʦʪʙʘʩʳ ᴇʤʽʨʽʥʝ ʜʘʡʳʥʜʘʫ ʢʫʨʩʪʘʨʳʥ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʝʥʛʽʟʫ 

ʤʝʜʠʘʪʦʨ-ʩʘʨʘʧʰʳʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, ʘʞʳʨʘʩʫʜʳש ʘʣʜʳʥ ʘʣʫʜʳש ʪʠʽʤʜʽ ʪʝʪʽʛʽ 

ʙʦʣʘ ʘʣʘʜʳ. 

ɼʝʤʦʛʨʘʬʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʧʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʪײʨʘץʪʳʣʳץ ï ᴇʟʘʨʘ ʪʳסʳʟ 

ʙʘʡʣʘʥʳʩʪʳ סײʳʤʜʘʨ. ʉʦʥʜʳץʪʘʥ ʦʪʙʘʩʳ ʠʥʩʪʠʪʫʪʳʥ ץʦʣʜʘʫ, ʘʥʘ ʤʝʥ ʙʘʣʘסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʰʘʨʘʣʘʨʜʳ ʢװʰʝʡʪʫ ʪʝʢ ᴅʣʝʫʤʝʪʪʽʢ ʝʤʝʩ, ײʣʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ 

ʜʝשʛʝʡʽʥʜʝʛʽ ʩʪʨʘʪʝʛʠʷʣʳץ ʤʽʥʜʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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ʩᴅʫʽʨʜʝʛʽ ˉ 224-VII פʈɿ. ï URL: https://adilet.zan.kz/kaz/docs/K2300000224 

2 2025 ʞʳʣסʳ ʪʫʫ ʢᴇʨʩʝʪʢʽʰʽ. ױʣʪʪʳץ ʩʪʘʪʠʩʪʠʢʘ ʙʶʨʦʩʳ. ï 2026. ï 16 
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3 ɼʝʤʦʛʨʘʬʠʷ ʩʪʘʪʠʩʪʠʢʘʩʳ: ʝʣʜʝʛʽ ᴅʨʙʽʨ װʰʽʥʰʽ ʥʝʢʝ ʘʞʳʨʘʩʫʤʝʥ 

ʘʷץʪʘʣʘʜʳ // KZNews.kz. ï 2026. ï 18 ʥʘʫʨʳʟ. 
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9 2025 ʞʳʣʳ ʝʣʽʤʽʟʜʝ 115,9 ʤʳש ʥʝʢʝ ץʠʳʣʜʳ ï ױʣʪʪʳץ ʩʪʘʪʠʩʪʠʢʘ 

ʙʶʨʦʩʳ // Turkystan.kz. ï 2026. ï 17 ʥʘʫʨʳʟ. 
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˥˩˹˨˩˾˹̍˩ ˿́˩˾˩˻́ˮ˽̍ ˮ ˽˿ˮ̆˻˶˻˥ˮ̉˩˿˴ˢ̒ 
˥˻́˻ˤ˹˻˿́̎ ˸˻˶˻˨̍̆ ˬ˩˹̋ˮ˹ ˴ ˿˩˸˩˯˹˻˯ 

ˬˮ˭˹ˮ ˤ ˴ˢ˭ˢ̆˿́ˢ˹˩ 
 

 

ɸ.ɹ. ʊʦʢʪʘʨʙʘʡ  
ʋʥʠʚʝʨʩʠʪʝʪ ʂɸɿɻʖʋ ʠʤʝʥʠ ʄ.ʉ. ʅʘʨʠʢʙʘʝʚʘ, ʛ. ɸʩʪʘʥʘ 

 

 

ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ 

ʚʣʠʷʥʠʶ ʛʝʥʜʝʨʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʤʦʣʦʜʳʭ 

ʞʝʥʱʠʥ ʢ ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ ʚ ʂʘʟʘʭʩʪʘʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ 

ʩʦʯʝʪʘʥʠʝʤ ʫʩʪʦʡʯʠʚʳʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʞʠʜʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʞʝʥʩʢʦʡ ʨʦʣʠ ʠ 

ʨʦʩʪʦʤ ʮʝʥʥʦʩʪʝʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ 

ʣʠʯʥʦʩʪʥʦʡ ʘʚʪʦʥʦʤʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʦ ʩʚʷʟʠ ʛʝʥʜʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ ʙʨʘʯʥʳʤʠ ʦʞʠʜʘʥʠʷʤʠ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʨʝʛʫʣʷʮʠʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʩʝʤʝʡʥʳʭ ʨʦʣʷʭ ʠ ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʩʫʧʨʫʞʝʩʢʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʦʚʝʜʸʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʛʫʪ 

ʫʩʠʣʠʚʘʪʴ ʨʘʥʥʶʶ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʙʨʘʢ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʫʶ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʛʘʣʠʪʘʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʯʘʱʝ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʳʤ 

ʚʳʙʦʨʦʤ ʧʘʨʪʥʸʨʘ, ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʩʝʤʝʡʥʳʭ ʨʦʣʝʡ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʧʨʠʥʷʪʠʝʤ 

ʙʨʘʯʥʳʭ ʨʝʰʝʥʠʡ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʨʘʯʥʫʶ 

ʛʦʪʦʚʥʦʩʪʴ ʢʘʢ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ ʬʝʥʦʤʝʥ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ 

ʢʫʣʴʪʫʨʥʳʭ, ʣʠʯʥʦʩʪʥʳʭ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʜʝʨʥʳʝ ʩʪʝʨʝʦʪʠʧʳ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʙʨʘʢʫ, ʩʝʤʝʡʥʘʷ ʞʠʟʥʴ, ʤʦʣʦʜʳʝ ʞʝʥʱʠʥʳ, ʂʘʟʘʭʩʪʘʥ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ 

ʨʝʛʫʣʷʮʠʷ, ɻ ʛʘʣʠʪʘʨʥʳʝ ʫʩʪʘʥʦʚʢʠ. 

 

 

ɻʝʥʜʝʨʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʪʨʘʜʠʮʠʦʥʥʦ ʦʧʨʝʜʝʣʷʶʪ ʞʝʥʱʠʥʫ ʢʘʢ 

ʭʨʘʥʠʪʝʣʴʥʠʮʫ ʜʦʤʘʰʥʝʛʦ ʦʯʘʛʘ, ʤʘʪʴ ʠ ʩʫʧʨʫʛʫ, ʩʚʷʟʳʚʘʷ ʩ ʥʝʡ ʦʞʠʜʘʥʠʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʦʪʟʳʚʯʠʚʦʩʪʠ, ʟʘʙʦʪʣʠʚʦʩʪʠ ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʩʝʤʴʝ. ʆʙʨʘʟ 

çʠʩʪʠʥʥʦʡ ʞʝʥʱʠʥʳè ʚʢʣʶʯʘʝʪ ʜʦʙʨʦʩʝʨʜʝʯʥʦʩʪʴ, ʥʝʞʥʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʩʝʤʝʡʥʦʤʫ ʩʯʘʩʪʴʶ (Ellemers, 2018). ʊʘʢʠʝ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʫʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʞʝʥʩʢʦʡ ʨʦʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʥʥʝʝ 

ʟʘʤʫʞʝʩʪʚʦ ʠ ʨʦʞʜʝʥʠʝ ʜʝʪʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʩʦʮʠʘʣʠʟʘʮʠʠ ʜʘʥʥʳʝ ʦʞʠʜʘʥʠʷ 
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ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʯʝʨʝʟ ʩʝʤʴʶ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʤʝʜʠʘ, ʟʘʢʨʝʧʣʷʷ ʩʦʮʠʘʣʴʥʦ 

ʦʜʦʙʨʷʝʤʳʝ ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ (Bandura, 1977). 

ʉʦʛʣʘʩʥʦ Barber ʠ Axinn (1998), ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʞʝʥʩʢʦʤ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʨʘʯʥʳʭ 

ʦʞʠʜʘʥʠʡ ʫ ʜʝʚʫʰʝʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʶʥʦʰʘʤʠ. ɺ ʦʙʱʝʩʪʚʘʭ ʩ 

ʧʘʪʨʠʘʨʭʘʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʮʝʥʥʦʩʪʴ çʯʠʩʪʦʪʳè ʠ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʨʘʥʥʠʡ ʙʨʘʢ 

ʧʨʦʜʦʣʞʘʶʪ ʚʣʠʷʪʴ ʥʘ ʙʨʘʯʥʳʝ ʨʝʰʝʥʠʷ ʤʦʣʦʜʝʞʠ. ɼʘʥʥʳʝ Pessin (2018) ʪʘʢʞʝ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʞʝʥʱʠʥʳ ʯʘʱʝ 

ʚʩʪʫʧʘʶʪ ʚ ʙʨʘʢ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. ʆʜʥʘʢʦ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʙʨʘʢ ʥʝ ʚʩʝʛʜʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ. 

ɼʣʷ ʂʘʟʘʭʩʪʘʥʘ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ 

ʩʦʚʨʝʤʝʥʥʘʷ ʩʝʤʝʡʥʘʷ ʢʫʣʴʪʫʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ, 

ʩʦʚʝʪʩʢʠʭ ʠ ʧʦʩʪʩʦʚʝʪʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʞʝʥʩʢʦʡ ʨʦʣʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ 

ɸʙʜʳʢʫʣʦʚʘ (2024), ʛʝʥʜʝʨʥʳʝ ʨʦʣʠ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ ʠʤʝʶʪ 

ʚʳʨʘʞʝʥʥʳʝ ʧʘʪʨʠʘʨʭʘʣʴʥʳʝ ʢʦʨʥʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ 

ʟʘʢʨʝʧʣʝʥʠʝ ʨʘʚʝʥʩʪʚʘ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʯʘʩʪʴ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩʦʭʨʘʥʷʝʪ ʚʣʠʷʥʠʝ. ʎʝʣʴ ʩʪʘʪʴʠ ï ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʩʚʷʟʠ ʛʝʥʜʝʨʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʴʶ ʤʦʣʦʜʳʭ 

ʞʝʥʱʠʥ ʢ ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. 

 

ʄʝʪʦʜʳ ʧʦʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. 

ʉʪʘʪʴʷ ʥʦʩʠʪ ʦʙʟʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʙʦʨʘ 

ʧʝʨʚʠʯʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʦʠʩʢ ʣʠʪʝʨʘʪʫʨʳ ʧʨʦʚʦʜʠʣʩʷ ʚ ʙʘʟʘʭ 

Scopus, Web of Science, APA PsycInfo, eLIBRARY ʠ Google Scholar, ʘ ʪʘʢʞʝ ʚ 

ʦʪʢʨʳʪʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʠʩʢʦʚʳʝ ʟʘʧʨʦʩʳ ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʛʝʥʜʝʨʥʳʤʠ ʩʪʝʨʝʦʪʠʧʘʤʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʙʨʘʢʫ 

ʠ ʩʝʤʝʡʥʦʡ ʞʠʟʥʴʶ. 

ɺ ʦʙʟʦʨ ʚʢʣʶʯʘʣʠʩʴ ʨʝʮʝʥʟʠʨʫʝʤʳʝ ʩʪʘʪʴʠ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ ʠ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʛʝʥʜʝʨʥʫʶ ʩʦʮʠʘʣʠʟʘʮʠʶ, ʙʨʘʯʥʳʝ 

ʫʩʪʘʥʦʚʢʠ ʤʦʣʦʜʝʞʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ 

ʢʦʥʪʝʢʩʪʘ. ʇʨʠʦʨʠʪʝʪ ʦʪʜʘʚʘʣʩʷ ʧʫʙʣʠʢʘʮʠʷʤ 2015ï2026 ʛʦʜʦʚ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʀʩʢʣʶʯʘʣʠʩʴ ʥʝʨʝʣʝʚʘʥʪʥʳʝ 

ʠ ʜʫʙʣʠʨʫʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ. ɸʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʩʨʘʚʥʝʥʠʷ ʠ ʦʙʦʙʱʝʥʠʷ. 

ɻʝʥʜʝʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ: ʤʝʞʜʫ ʪʨʘʜʠʮʠʝʡ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʝʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʝʥʜʝʨʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʤʦʣʦʜʝʞʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ. ɼʣʷ ʤʦʣʦʜʳʭ ʢʘʟʘʭʩʪʘʥʮʝʚ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ 

ʩʪʘʥʦʚʷʪʩʷ ʮʝʥʥʦʩʪʠ ʨʘʚʥʦʧʨʘʚʠʷ, ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʯʝʪʘʥʠʷ ʩʝʤʝʡʥʦʡ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ (ʅʘʛʳʤʞʘʥʦʚʘ ʠ ʜʨ., 2023). ʉʨʝʜʠ 

ʜʝʚʫʰʝʢ ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʜʨʦʛʠʥʥʳʡ ʪʠʧ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʩʦʯʝʪʘʶʱʠʡ 

ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʚʢʣʶʯʝʥʥʦʩʪʴ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʢ 

ʘʚʪʦʥʦʤʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʙʨʘʢʫ ʩʦʭʨʘʥʷʝʪʩʷ, ʦʜʥʘʢʦ 
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ʦʥʦ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʥʦʨʤʘʪʠʚʥʳʤ ʠ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʳʤ: ʙʨʘʢ ʚʩʝ ʯʘʱʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʟʥʘʯʠʤʳʡ, ʥʦ ʚʳʙʠʨʘʝʤʳʡ ʵʪʘʧ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ (Beri & 

Beri, 2013; ʂʘʙʘʢʦʚʘ ʠ ʜʨ., 2023). 

ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʢʫʣʴʪʫʨʥʳʤʠ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ. ʂʘʢ 

ʦʪʤʝʯʘʶʪ Kagazbaeva ʠ ʩʦʘʚʪʦʨʳ (2025), ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʫʶ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ ʙʘʟʫ, ʧʘʪʨʠʘʨʭʘʣʴʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʧʨʦʜʦʣʞʘʶʪ ʚʣʠʷʪʴ ʥʘ 

ʧʦʚʩʝʜʥʝʚʥʳʝ ʧʨʘʢʪʠʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʦʜʳʝ ʞʝʥʱʠʥʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʢʦʥʬʣʠʢʪʦʤ ʤʝʞʜʫ ʦʞʠʜʘʥʠʷʤʠ ʢʘʨʴʝʨʥʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʨʦʣʴʶ ʞʝʥʳ ʠ ʤʘʪʝʨʠ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʙʨʘʢʫ. 

ʄʘʩʩʦʚʦʝ ʚʦʩʧʨʠʷʪʠʝ ʛʝʥʜʝʨʥʦʛʦ ʨʘʚʝʥʩʪʚʘ ʦʩʪʘʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʳʤ. ʇʦ 

ʜʘʥʥʳʤ ʇʈʆʆʅ (2024), ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʦʩʧʨʠʥʠʤʘʝʪ ʝʛʦ ʢʘʢ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ 

ʧʦʣʦʚ, ʘ ʥʝ ʢʘʢ ʨʘʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʉʭʦʞʠʝ ʚʳʚʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʚ 

ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ ʩʦʭʨʘʥʷʶʪʩʷ 

ʫʩʪʦʡʯʠʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ çʤʫʞʩʢʠʭè ʠ çʞʝʥʩʢʠʭè ʨʦʣʷʭ (ʉʳʟʜʳʢʦʚʘ, 2024). 

ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʙʦʪʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʤ, ʥʦ ʠ 

ʥʘ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʤ ʫʨʦʚʥʝ. 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʝʤʝʡʥʦ-ʛʝʥʜʝʨʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʅʘ ʥʦʨʤʘʪʠʚʥʦʤ ʫʨʦʚʥʝ ʚ ʂʘʟʘʭʩʪʘʥʝ ʟʘʢʨʝʧʣʝʥʳ ʧʨʠʥʮʠʧʳ ʛʝʥʜʝʨʥʦʛʦ 

ʨʘʚʝʥʩʪʚʘ ʠ ʨʘʚʥʦʧʨʘʚʠʷ ʩʫʧʨʫʛʦʚ, ʦʪʨʘʞʝʥʥʳʝ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʝʤʝʡʥʦ-ʛʝʥʜʝʨʥʫʶ ʧʦʣʠʪʠʢʫ 

(2009; 2011; 2016; 2024). 

ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʥʝ ʫʩʪʨʘʥʷʝʪ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ 

ʬʦʨʤʘʣʴʥʦ ʟʘʢʨʝʧʣʝʥʥʳʤ ʨʘʚʥʦʧʨʘʚʠʝʤ ʠ ʧʦʚʩʝʜʥʝʚʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ 

ʞʝʥʩʢʦʡ ʨʦʣʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʦʣʦʜʳʝ ʞʝʥʱʠʥʳ ʚʳʥʫʞʜʝʥʳ ʩʦʛʣʘʩʦʚʳʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ, ʩʝʤʝʡʥʳʝ ʦʞʠʜʘʥʠʷ ʠ ʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʮʝʣʠ, ʯʪʦ ʜʝʣʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʝʤʝʡʥʦʡ 

ʞʠʟʥʠ ʨʝʟʫʣʴʪʘʪʦʤ ʚʣʠʷʥʠʷ ʩʣʦʞʥʳʭ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɻʝʥʜʝʨʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʝʤʝʡʥʦʡ 

ʞʠʟʥʠ. 

ʕʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʷʟʴ ʛʝʥʜʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʙʨʘʢʫ. ɺʘʣʠʝʚʘ (2020) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʫʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ ʦʩʪʘʝʪʩʷ ʥʝʚʳʩʦʢʠʤ: 

ʟʥʘʥʠʷ ʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʟʜʦʨʦʚʴʝ ʦʛʨʘʥʠʯʝʥʳ, ʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʙʨʘʢʝ 

ʩʦʯʝʪʘʶʪ ʠʜʝʘʣʠʟʘʮʠʶ ʠ ʧʨʘʛʤʘʪʠʟʤ. ʅʝʜʦʩʪʘʪʦʢ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʦʙʱʝʥʠʷ ʩʦ 

ʚʟʨʦʩʣʳʤʠ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʩʪʝʨʝʦʪʠʧʳ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʫʙʲʝʢʪʠʚʥʘʷ 

ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʝʤʴʝ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ 

ʢʘʨʪʠʥʫ. ʇʦ ʜʘʥʥʳʤ ʂʘʙʘʢʦʚʦʡ ʠ ʩʦʘʚʪʦʨʦʚ (2023), ʩ ʚʦʟʨʘʩʪʦʤ ʠ ʨʦʩʪʦʤ 

ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʨʘʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ, ʦʜʥʘʢʦ ʦʨʠʝʥʪʘʮʠʷ 

ʥʘ ʙʨʘʢ ʧʦ ʣʶʙʚʠ ʩʦʭʨʘʥʷʝʪ ʩʚʷʟʴ ʩ ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʩʝʤʴʝ. ʋ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩ 

ʵʛʘʣʠʪʘʨʥʳʤʠ ʚʟʛʣʷʜʘʤʠ ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʝʤʝʡʥʦʡ 

ʘʜʘʧʪʘʮʠʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʦʣʝʡ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʪʨʘʜʠʮʠʦʥʘʣʠʩʪʩʢʠʭ 

ʫʩʪʘʥʦʚʢʘʭ ʯʘʱʝ ʬʠʢʩʠʨʫʶʪʩʷ ʠʜʝʘʣʠʟʘʮʠʷ ʙʨʘʢʘ ʠ ʥʝʨʝʘʣʠʩʪʠʯʥʳʝ ʦʞʠʜʘʥʠʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ ʥʝ ʩʚʦʜʠʪʩʷ ʢ ʞʝʣʘʥʠʶ 

ʚʩʪʫʧʠʪʴ ʚ ʙʨʘʢ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʦʪʥʦʰʝʥʠʶ ʢ ʩʝʤʴʝ. ʆʥʘ ʚʢʣʶʯʘʝʪ 

ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʦʞʠʜʘʥʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʫʤʝʥʠʝ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʣʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʩʝʤʝʡʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʪʨʘʜʠʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ 

ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʙʨʘʢ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʟʨʝʣʦʩʪʴ. 

ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʨʝʛʫʣʷʮʠʷ ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʙʨʘʯʥʦʡ ʛʦʪʦʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ, ʬʦʨʤʠʨʫʝʤʳʤ ʛʝʥʜʝʨʥʳʤʠ ʩʪʝʨʝʦʪʠʧʘʤʠ, ʷʚʣʷʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʝʚʦʯʢʠ 

ʫʞʝ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ, ʯʝʤ ʤʘʣʴʯʠʢʠ. ɾʠʛʠʪʙʝʢʦʚʘ ʠ ʆʤʠʨʙʝʢ 

(2021) ʚʳʷʚʠʣʠ, ʯʪʦ ʫ ʜʝʚʦʯʝʢ ʚʳʰʝ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ; ʫ ʥʠʭ 

ʯʘʱʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʩʠʭʦʤʦʪʦʨʥʳʡ, ʵʢʩʧʨʝʩʩʠʚʥʳʡ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʪʠʧʳ 

ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʤʘʣʴʯʠʢʠ ʩʢʣʦʥʥʳ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ɼʘʪʭʘʙʘʝʚʦʡ ʠ ʩʦʘʚʪʦʨʘʤ (2021), ʜʝʚʫʰʢʠ ʯʘʱʝ 

ʠʩʧʦʣʴʟʫʶʪ ʘʜʘʧʪʠʚʥʫʶ ʩʪʨʘʪʝʛʠʶ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʩʠʪʫʘʮʠʡ, ʪʦʛʜʘ ʢʘʢ 

ʶʥʦʰʠ ʩʢʣʦʥʥʳ ʧʦʜʘʚʣʷʪʴ ʵʤʦʮʠʠ. 

ɼʘʥʥʘʷ ʜʠʩʧʨʦʧʦʨʮʠʷ ʚʣʠʷʝʪ ʥʘ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ. ɹʦʣʝʝ 

ʨʘʟʚʠʪʳʝ ʥʘʚʳʢʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʤʦʛʫʪ ʧʦʤʦʛʘʪʴ 

ʜʝʚʫʰʢʘʤ ʚʳʩʪʨʘʠʚʘʪʴ ʙʣʠʟʦʩʪʴ, ʩʛʣʘʞʠʚʘʪʴ ʢʦʥʬʣʠʢʪʳ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʜʠʘʣʦʛ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʵʪʦʪ ʚʳʚʦʜ ʪʨʝʙʫʝʪ ʦʩʪʦʨʦʞʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɹʦʣʝʝ 

ʚʳʨʘʞʝʥʥʘʷ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʫ ʜʝʚʫʰʝʢ ʥʝ ʜʦʣʞʥʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʘʨʛʫʤʝʥʪ ʚ ʧʦʣʴʟʫ ʨʘʥʥʠʭ ʙʨʘʢʦʚ ʠʣʠ ʦʜʥʦʩʪʦʨʦʥʥʝʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʞʝʥʱʠʥʳ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʩʝʤʴʠ. ɺ ʟʨʝʣʳʭ ʧʘʨʪʥʝʨʩʢʠʭ 

ʦʪʥʦʰʝʥʠʷʭ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʤʝʞʜʫ ʦʙʦʠʤʠ 

ʩʫʧʨʫʛʘʤʠ, ʘ ʩʦʚʨʝʤʝʥʥʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ ʜʦʣʞʥʘ ʨʘʟʚʠʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʛʨʘʤʦʪʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʫ ʜʝʚʫʰʝʢ, ʥʦ ʠ ʫ ʶʥʦʰʝʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ: ʠʥʜʠʚʠʜʫʘʣʠʟʤ, ʢʘʨʴʝʨʘ ʠ ʦʪʣʦʞʝʥʥʳʡ ʙʨʘʢ. 

ʅʦʚʳʝ ʩʦʮʠʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚʥʦʩʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʨʘʯʥʦʡ ʛʦʪʦʚʥʦʩʪʠ. ʂʘʙʘʢʦʚʘ ʠ ʢʦʣʣʝʛʠ (2023) ʦʪʤʝʯʘʶʪ, ʯʪʦ ʫ 

ʯʘʩʪʠ ʤʦʣʦʜʝʞʠ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʩʫʧʨʫʞʝʩʢʦʛʦ ʠʥʬʘʥʪʠʣʠʟʤʘ, ʚʢʣʶʯʘʷ 

ʥʠʟʢʫʶ ʩʝʢʩʫʘʣʴʥʫʶ ʛʨʘʤʦʪʥʦʩʪʴ ʠ ʥʝʨʝʘʣʠʩʪʠʯʥʳʝ ʦʞʠʜʘʥʠʷ ʦʪ ʩʝʤʝʡʥʦʡ 

ʞʠʟʥʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʩʰʠʨʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʥʠʞʘʝʪ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʨʘʥʥʠʡ ʙʨʘʢ ʠ ʧʦʚʳʰʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʘʯʝʩʪʚʫ ʧʘʨʪʥʝʨʩʪʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ Li (2025) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʠʩʪʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʢʣʘʜʳʚʘʥʠʶ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʝʤʝʡʥʳʭ ʨʦʣʝʡ ʠ ʫʩʠʣʝʥʠʶ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʜʘʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʤ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʤ ʢʦʥʪʝʢʩʪʝ. ʄʦʣʦʜʳʝ ʞʝʥʱʠʥʳ ʚʩʝ ʯʘʱʝ ʩʪʨʝʤʷʪʩʷ ʩʦʚʤʝʱʘʪʴ 

ʢʘʨʴʝʨʫ ʠ ʣʠʯʥʫʶ ʞʠʟʥʴ, ʦʪʢʣʘʜʳʚʘʷ ʚʩʪʫʧʣʝʥʠʝ ʚ ʙʨʘʢ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 

ʙʦʣʴʰʝʡ ʚʥʫʪʨʝʥʥʝʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʄʝʜʝʪʙʝʢʦʚʘ ʠ ʜʨ., 2023, 

2024). ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʤʝʱʝʥʠʝ ʙʨʘʯʥʳʭ ʨʝʰʝʥʠʡ ʢ 

ʙʦʣʝʝ ʧʦʟʜʥʝʤʫ ʚʦʟʨʘʩʪʫ: ʚ 2024 ʛʦʜʫ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʙʨʘʢʘ ʩʦʩʪʘʚʠʣ 

25,2 ʛʦʜʘ ʫ ʞʝʥʱʠʥ ʠ 27,9 ʛʦʜʘ ʫ ʤʫʞʯʠʥ (ɹʶʨʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 
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ɸʛʝʥʪʩʪʚʘ ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʨʝʬʦʨʤʘʤ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, 2025). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝ ʦʙ ʦʪʢʘʟʝ ʦʪ ʩʝʤʴʠ, ʘ ʦ ʨʦʩʪʝ 

ʟʥʘʯʠʤʦʩʪʠ ʦʩʦʟʥʘʥʥʦʩʪʠ, ʮʝʥʥʦʩʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʧʘʨʪʥʝʨʩʢʠʤ ʦʪʥʦʰʝʥʠʷʤ. 

ɼʠʩʢʫʩʩʠʷ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʝʥʜʝʨʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʦʢʘʟʳʚʘʝʪ ʜʚʦʡʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʩʪʠʪʫʪ ʩʝʤʴʠ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʪʝʨʝʦʪʠʧʳ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʮʝʥʥʦʩʪʴ ʙʨʘʢʘ ʠ ʩʝʤʝʡʥʳʭ ʨʦʣʝʡ, ʦʜʥʘʢʦ ʧʨʠ ʠʭ ʞʝʩʪʢʦʤ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʨʤʘʪʠʚʥʦʝ ʜʘʚʣʝʥʠʝ, ʥʝ ʩʚʷʟʘʥʥʦʝ ʩ 

ʨʝʘʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʨʘʥʥʷʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʙʨʘʢ ʥʝ 

ʚʩʝʛʜʘ ʦʪʨʘʞʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ. 

ʕʛʘʣʠʪʘʨʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʥʘʧʨʦʪʠʚ, ʥʝ ʦʪʨʠʮʘʶʪ ʟʥʘʯʠʤʦʩʪʴ ʩʝʤʴʠ, ʘ 

ʠʟʤʝʥʷʶʪ ʢʨʠʪʝʨʠʠ ʛʦʪʦʚʥʦʩʪʠ, ʚʳʜʚʠʛʘʷ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʦʞʠʜʘʥʠʡ, ʜʠʘʣʦʛ ʠ ʩʧʨʘʚʝʜʣʠʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ ʤʥʦʛʦʤʝʨʥʦʩʪʴ ʛʝʥʜʝʨʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ, 

ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (Hentschel et al., 2019). ɺʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʠʧ ʫʩʪʘʥʦʚʦʢ, ʘ 

ʩʪʝʧʝʥʴ ʠʭ ʦʩʦʟʥʘʥʥʦʩʪʠ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʤʝʞʜʫ ʧʘʨʪʥʝʨʘʤʠ, ʧʦʩʢʦʣʴʢʫ 

ʙʨʘʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩʚʷʟʘʥʳ ʩ ʦʞʠʜʘʥʠʷʤʠ ʙʫʜʫʱʝʛʦ ʩʝʤʝʡʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

(Sonkaya & Öcal, 2024). 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʝʣ ʣʠʪʝʨʘʪʫʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʠʟʫʯʝʥʠʠ 

ʩʦʯʝʪʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʵʛʘʣʠʪʘʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚ ʩʪʨʫʢʪʫʨʝ ʣʠʯʥʦʩʪʠ 

ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʦʛʨʘʥʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʛʝʥʜʝʨʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʩ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʨʝʛʫʣʷʮʠʝʡ, ʢʨʠʪʝʨʠʷʤʠ ʚʳʙʦʨʘ ʧʘʨʪʥʝʨʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʝʤʝʡʥʳʭ ʨʦʣʝʡ, 

ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʥʠʤʘʥʠʝ ʬʘʢʪʦʨʦʚ ʟʨʝʣʦʡ ʙʨʘʯʥʦʡ ʛʦʪʦʚʥʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʛʝʥʜʝʨʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʦʩʪʘʶʪʩʷ 

ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ, ʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʩʦʮʠʘʣʠʟʘʮʠʶ ʠ ʙʨʘʯʥʳʝ ʨʝʰʝʥʠʷ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʢʘʢ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, 

ʪʘʢ ʠ ʥʘ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʤ ʫʨʦʚʥʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʠ ʫʩʪʘʥʦʚʢʠ ʩʦʩʫʱʝʩʪʚʫʶʪ ʩ ʵʛʘʣʠʪʘʨʥʳʤʠ 

ʮʝʥʥʦʩʪʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʝʡ 

ʠ ʧʘʨʪʥʝʨʩʢʦʡ ʤʦʜʝʣʴʶ ʙʨʘʢʘ. ʕʪʦ ʜʝʣʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤ ʬʝʥʦʤʝʥʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʩʚʦʜʠʪʩʷ ʢ 

ʚʦʟʨʘʩʪʫ ʠʣʠ ʞʝʣʘʥʠʶ ʚʩʪʫʧʠʪʴ ʚ ʙʨʘʢ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʥʥʶʶ ʦʨʠʝʥʪʘʮʠʶ ʥʘ 

ʩʦʟʜʘʥʠʝ ʩʝʤʴʠ, ʦʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʴʶ. ʕʛʘʣʠʪʘʨʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʥʘʧʨʦʪʠʚ, ʯʘʱʝ ʩʚʷʟʘʥʳ ʩ 

ʦʩʦʟʥʘʥʥʳʤ ʚʳʙʦʨʦʤ ʧʘʨʪʥʝʨʘ, ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʨʦʣʝʚʳʭ ʦʞʠʜʘʥʠʡ ʠ 

ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʢʘʯʝʩʪʚʦ ʦʪʥʦʰʝʥʠʡ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ 

ʪʦʛʦ, ʢʘʢ ʩʦʯʝʪʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʵʛʘʣʠʪʘʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩʚʷʟʘʥʦ ʩ 
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ʩʫʙʲʝʢʪʠʚʥʦʡ ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʙʨʘʢʫ, ʦʞʠʜʘʥʠʷʤʠ ʦʪ ʧʘʨʪʥʝʨʩʪʚʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʝʤʝʡʥʳʭ ʨʦʣʝʡ ʠ ʢʨʠʪʝʨʠʷʤʠ ʚʳʙʦʨʘ 

ʩʫʧʨʫʛʘ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʜʝʣʴʥʦ ʠʟʫʯʘʪʴ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʤʦʣʦʜʳʤʠ ʞʝʥʱʠʥʘʤʠ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʩ ʨʘʟʥʳʤ 

ʫʨʦʚʥʝʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʝʤʝʡʥʳʤ ʦʧʳʪʦʤ ʠ ʩʪʝʧʝʥʴʶ ʚʢʣʶʯʝʥʥʦʩʪʠ ʚ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʘʢʪʠʢʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʛʣʫʙʞʝ 

ʧʦʥʷʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, ʢʫʣʴʪʫʨʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʝʥʜʝʨʥʳʭ ʥʦʨʤ. 

ʕʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. 

ʉʪʘʪʴʷ ʥʦʩʠʪ ʦʙʟʦʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʙʦʨʘ ʧʝʨʚʠʯʥʳʭ 

ʜʘʥʥʳʭ ʫ ʣʶʜʝʡ ʠ ʥʝ ʚʢʣʶʯʘʝʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜ 

ʫʯʘʩʪʥʠʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʣʫʯʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʦʜʦʙʨʝʥʠʷ 

ʵʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʜʣʷ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʨʫʢʦʧʠʩʠ ʥʝ ʪʨʝʙʫʝʪʩʷ. ɺʩʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ. 
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˶ˮ̉˹˻˿́˹̍˩ ˻˿˻ˣ˩˹˹˻˿́ˮ ˽˾˻ˣ˶˩˸˹˻˥˻ 
ˮ˿˽˻˶̎˭˻ˤˢ˹ˮ̒ ˿˻̇ˮˢ˶̎˹̍̆ ˿˩́˩˯ ̂ ˸˻˶˻˨˩ˬˮΥ 

˻ˣ˭˻˾ ˿˻ˤ˾˩˸˩˹˹̍̆ ˮ˿˿˶˩˨˻ˤˢ˹ˮ˯ 
 

 

ɼ. ɸʨʪʳʢʦʚʘ 
ʄʘʛʠʩʪʨʘʥʪ, Maqsut Narikbayev University, ʛ. ɸʩʪʘʥʘ 

 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʡ 

ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʫ 

ʤʦʣʦʜʝʞʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʘʜʜʠʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʚʢʣʶʯʘʷ 

ʥʝʡʨʦʪʠʟʤ, ʥʘʨʮʠʩʩʠʟʤ, ʪʨʝʚʦʞʥʦʩʪʴ, ʩʣʦʞʥʦʩʪʠ ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʩʪʨʘʭ 

ʥʝʛʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠ ʩʪʨʘʭ ʫʧʫʱʝʥʥʦʡ ʚʳʛʦʜʳ (FOMO). ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʝʜʝʥʠʷ ʤʦʣʦʜʝʞʠ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʷʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, 

ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʝʡʨʦʪʠʟʤ, ʥʘʨʮʠʩʩʠʟʤ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʨʝʛʫʣʷʮʠʷ, 

FOMO, ʤʦʣʦʜʝʞʴ.  

 

 

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ, 

ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʘʤʦʧʨʝʟʝʥʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʝʞʠ. ʇʦʤʠʤʦ 

ʚʳʧʦʣʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʩʨʝʜʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʧʦʣʫʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʦʜʦʙʨʝʥʠʷ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʜʣʷ ʤʦʣʦʜʳʭ ʚʟʨʦʩʣʳʭ. ʆʜʥʘʢʦ ʚʳʨʘʞʝʥʥʘʷ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʘʜʘʧʪʠʚʥʦ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʧʨʦʙʣʝʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʩʥʠʞʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʦʥʣʘʡʥ-ʘʢʪʠʚʥʦʩʪʠ, ʥʘʚʷʟʯʠʚʳʤ 

ʞʝʣʘʥʠʝʤ ʧʨʦʚʝʨʢʠ ʦʙʥʦʚʣʝʥʠʡ ʠ ʫʚʝʜʦʤʣʝʥʠʡ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 

ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʘʢʘʜʝʤʠʯʝʩʢʫʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʠʣʠ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʩʬʝʨʳ ʞʠʟʥʠ [1; 2]. 

ʅʘ ʜʘʥʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʧʨʠʭʦʜʠʪʩʷ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʫʢʨʝʧʣʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʫʩʪʨʦʡʩʪʚʦ 

ʬʫʥʜʘʤʝʥʪʘ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʦʙʣʝʤʳ. ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ 
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ʧʦʣʫʯʝʥʠʷ ʧʦʜʜʝʨʞʢʠ, ʦʜʥʘʢʦ ʦʥʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʩʨʝʜʩʪʚʦʤ ʠʟʙʝʛʘʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʡ, ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʠ ʩʧʦʩʦʙʦʤ 

ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʜʝʬʠʮʠʪʘ ʦʬʣʘʡʥ-

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʙʣʝʤʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʩʚʷʟʘʥʦ ʩʦ ʩʪʨʝʩʩʦʤ, ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʪʨʝʚʦʞʥʳʭ ʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʘ ʪʘʢʞʝ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʞʠʟʥʴʶ [3; 4]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʝ ʠ ʧʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ: ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʦʥʣʘʡʥ-

ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝ ʚʩʝʛʜʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʧʘʪʪʝʨʥ. ʂʣʶʯʝʚʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ ʧʦʪʝʨʷ ʢʦʥʪʨʦʣʷ, ʟʘʚʠʩʠʤʦʝ ʧʦʚʝʜʝʥʠʝ ʠ 

ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  

ɸʥʘʣʠʟ ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʳʰʘʪʴ ʩʢʣʦʥʥʦʩʪʴ 

ʢ ʘʜʜʠʢʪʠʚʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʚ ʨʘʤʢʘʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʠʟʫʯʝʥʠʷ. ʊʘʢʠʤ ʣʠʯʥʦʩʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʢʘʢ 

ʵʢʩʪʨʘʚʝʨʩʠʷ-ʠʥʪʨʦʚʝʨʩʠʷ, ʥʝʡʨʦʪʠʟʤ, ʥʘʨʮʠʩʩʠʟʤ, ʪʨʝʚʦʞʥʦʩʪʴ, ʩʪʨʘʭ 

ʥʝʛʘʪʠʚʥʦʡ ʦʮʝʥʢʠ, ʧʨʦʙʣʝʤʳ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʩʪʨʘʭ ʫʧʫʱʝʥʥʦʡ 

ʚʳʛʦʜʳ ï fear of missing out/FOMO ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʜʝʣʷʝʪʩʷ ʫʩʠʣʝʥʥʦʝ 

ʚʥʠʤʘʥʠʝ [5; 6; 7]. ʕʪʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʯʘʩʪʦʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʦʪʠʚʳ ʦʙʨʘʱʝʥʠʷ ʢ ʥʠʤ, 

ʪʘʢʠʝ ʢʘʢ: ʧʦʠʩʢ ʩʦʮʠʘʣʴʥʦʛʦ ʦʜʦʙʨʝʥʠʷ, ʠʟʙʝʛʘʥʠʝ ʦʜʠʥʦʯʝʩʪʚʘ ʠʣʠ 

ʥʝʧʨʠʷʪʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ, ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʨʝʚʦʛʠ, ʧʦʜʜʝʨʞʘʥʠʝ 

ʞʝʣʘʝʤʦʛʦ ʦʙʨʘʟʘ ʠʣʠ ʢʦʤʧʝʥʩʘʮʠʷ ʥʝʜʦʩʪʘʪʢʘ ʞʠʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʤʫ ʣʠʯʥʦʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʙʣʝʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʫ ʤʦʣʦʜʝʞʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʣʠʯʥʦʩʪʥʳʤ 

ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ ʠ ʧʨʝʜʠʢʪʦʨʘʤ ʧʨʦʙʣʝʤʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʮʠʬʨʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʦʪʠʚʦʨʝʯʠʷʤ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʘʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʠ ʦʥʣʘʡʥ-ʧʦʚʝʜʝʥʠʷ ʤʦʣʦʜʳʭ ʣʶʜʝʡ. 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ. 

ɼʣʷ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʣʠʯʥʦʩʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʦʣʦʜʝʞʠ. 

ɼʣʷ ʧʦʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʫʯʥʳʝ ʙʘʟʳ ʠ 

ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ Google Scholar ʠ PubMed. ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ 

ʩʣʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʧʨʦʩʳ ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ: 

çʧʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡè, çʤʦʣʦʜʝʞʴè, çʣʠʯʥʦʩʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠè, çʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡè, çproblematic social media 

use», «social media addiction», «personality traits», «neuroticism», «narcissism», 

«fear of missing out», «youth», «young adults». 

ɺ ʦʙʟʦʨ ʚʢʣʶʯʘʣʠʩʴ ʨʝʣʝʚʘʥʪʥʳʝ ʩʪʘʪʴʠ ʟʘ 2021-2025 ʛʦʜʳ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʦʪʨʘʞʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʠ ʦʙʟʦʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʪʝʤʝ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʠʟʫʯʝʥʳ ʙʦʣʝʝ ʨʘʥʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 
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ʠʩʪʦʯʥʠʢʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʣʠʯʥʦʩʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʡ. 

ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʷʚʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʩ 

ʧʨʦʙʣʝʤʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠʣʠ ʮʠʬʨʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, 

ʫʯʝʪ ʣʠʯʥʦʩʪʥʳʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠʣʠ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʬʦʢʫʩ ʥʘ 

ʤʦʣʦʜʳʭ ʚʟʨʦʩʣʳʭ 18-25 ʣʝʪ, ʧʫʙʣʠʢʘʮʠʷ ʚ ʥʘʫʯʥʦʤ ʞʫʨʥʘʣʝ ʠʣʠ 

ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʠʟʜʘʥʠʠ. ʀʩʢʣʶʯʝʥʠʶ ʧʦʜʚʝʨʛʣʠʩʴ ʠʩʪʦʯʥʠʢʠ, ʥʝ ʠʤʝʶʱʠʝ 

ʧʨʷʤʦʡ ʩʚʷʟʠ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, 

ʥʝʘʢʪʫʘʣʴʥʳʝ ʨʘʥʥʠʝ ʠʩʪʦʯʥʠʢʠ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʠʣʠ ʣʠʯʥʦʩʪʥʳʡ ʢʦʥʪʝʢʩʪ ʚ ʧʨʦʙʣʝʤʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʙʦʨʘ ʚ ʦʙʟʦʨ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 12 ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʤʝ ʩʪʘʪʴʠ ʠ ʦʪʨʘʞʘʶʱʠʭ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʣʝʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʚʢʣʶʯʘʷ ʣʠʯʥʦʩʪʥʳʝ ʧʨʝʜʠʢʪʦʨʳ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʙʣʝʤʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ. 

ʇʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʢʘʢ ʩʣʦʞʥʦʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ, ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ. ɿʥʘʯʠʤʳʤ ʧʨʠʟʥʘʢʦʤ ʧʨʦʙʣʝʤʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʧʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝ ʩʘʤ ʬʘʢʪ ʯʘʩʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ, ʘ ʧʦʪʝʨʷ ʢʦʥʪʨʦʣʷ, ʥʘʚʷʟʯʠʚʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ, ʙʝʩʧʦʢʦʡʩʪʚʦ ʠʣʠ ʪʨʝʚʦʛʘ 

ʧʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʩʦʮʠʘʣʴʥʳʤ ʩʝʪʷʤ, ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʤʝʞʣʠʯʥʦʩʪʥʫʶ, ʫʯʝʙʥʫʶ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʩʬʝʨʫ [2; 4]. 

ɺ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ï Bergen 

Social Media Addiction Scale, ʧʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ 

ʧʨʠʟʤʳ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʦʜʭʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʙʣʝʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʣʝʞʘʪ ʢʨʠʪʝʨʠʠ, ʘʥʘʣʦʛʠʯʥʳʝ 

ʧʨʠʟʥʘʢʘʤ ʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ: ʩʠʥʜʨʦʤ ʦʪʤʝʥʳ, ʨʘʟʚʠʪʠʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, 

ʨʝʮʠʜʠʚ, ʟʥʘʯʠʤʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ, ʤʦʜʠʬʠʢʘʮʠʷ ʥʘʩʪʨʦʝʥʠʷ ʠ ʢʦʥʬʣʠʢʪ [3; 4]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ çʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡè ʥʝ ʦʙʣʘʜʘʝʪ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʦʬʠʮʠʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʙʦʣʝʝ ʥʘʫʯʥʦ ʢʦʨʨʝʢʪʥʳʤ ʷʚʣʷʝʪʩʷ ʪʝʨʤʠʥ çʧʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝè 

[4; 8]. 

ɺʪʦʨʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʦʙʨʘʱʘʶʪʩʷ ʢ ʩʦʮʠʘʣʴʥʳʤ ʩʝʪʷʤ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠʣʠ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʮʝʣʷʭ, ʥʦ ʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʯʫʚʩʪʚʘ ʪʨʝʚʦʛʠ, ʥʘʧʨʷʞʝʥʠʷ, ʩʢʫʢʠ, 

ʦʜʠʥʦʯʝʩʪʚʘ ʠʣʠ ʜʨʫʛʠʭ ʥʝʧʨʠʷʪʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ Drach et al., ʪʨʫʜʥʦʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʯʘʱʝ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʣʠʮʘ ʩ ʧʨʦʙʣʝʤʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʚʨʝʤʝʥʥʦ ʫʩʠʣʠʚʘʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʬʬʝʢʪ ʧʨʝʙʳʚʘʥʠʝʤ ʚ ʦʥʣʘʡʥ-

ʧʨʦʩʪʨʘʥʩʪʚʝ [9]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʪʦʨʷʶʱʝʝʩʷ ʢʨʘʪʢʦʩʨʦʯʥʦʝ ʦʙʣʝʛʯʝʥʠʝ 
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ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ ʟʘʢʨʝʧʣʷʪʴ ʫʩʪʦʡʯʠʚʳʡ ʧʨʦʙʣʝʤʥʳʡ 

ʧʘʪʪʝʨʥ ʦʙʨʘʱʝʥʠʷ ʢ ʩʦʮʠʘʣʴʥʳʤ ʩʝʪʷʤ.  

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʦʪʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʧʦʜʭʦʜ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʡ ʤʝʭʘʥʠʟʤʳ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʢʘʢ ʢʣʶʯʝʚʫʶ ʧʨʠʯʠʥʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʉʠʩʪʝʤʘ ʚʨʝʤʝʥʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʠ 

ʢʣʠʧʦʚʦʝ ʤʳʰʣʝʥʠʝ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʬʦʨʤʠʨʫʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ 

ʧʦʜʦʙʨʘʥʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʙʝʩʢʦʥʝʯʥʦʡ ʧʨʦʢʨʫʪʢʠ, ʫʚʝʜʦʤʣʝʥʠʡ, ʢʦʤʤʝʥʪʘʨʠʝʚ ʠ 

ʣʘʡʢʦʚ, ʧʦʜʜʝʨʞʠʚʘʷ ʢʦʤʧʫʣʴʩʠʚʥʫʶ ʧʨʦʚʝʨʢʫ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʫʩʠʣʠʚʘʷ 

ʦʞʠʜʘʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʦʜʦʙʨʝʥʠʷ [1]. ʇʦʜʨʦʩʪʢʠ ʠ ʤʦʣʦʜʳʝ ʣʶʜʠ ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʳ ʠ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʵʪʠʤ ʤʝʭʘʥʠʟʤʘʤ, ʧʦʩʢʦʣʴʢʫ ʥʘʭʦʜʷʪʩʷ ʥʘ ʵʪʘʧʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʘʤʦʦʮʝʥʢʠ, ʩʘʤʦʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʩʚʷʟʝʡ [10]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ ï ʦʥʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʣʝʪʝʥʠʝʤ ʣʠʯʥʦʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʦʮʠʘʣʴʥʳʭ ʤʦʪʠʚʦʚ, 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤ.  

ʃʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʙʣʝʤʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. 

ɺ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʠʟ ʫʩʪʦʡʯʠʚʳʭ ʣʠʯʥʦʩʪʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʢʣʦʥʥʦʩʪʴ ʢ ʟʘʚʠʩʠʤʦʤʫ ʧʦʚʝʜʝʥʠʶ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʤʦʜʝʣʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʙʣʝʤʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ï çɹʦʣʴʰʘʷ ʧʷʪʝʨʢʘè, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʡʨʦʪʠʟʤ, ʦʪʢʨʳʪʦʩʪʴ ʦʧʳʪʫ, ʵʢʩʪʨʘʚʝʨʩʠʶ, ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʠ 

ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴ. ɺʳʩʦʢʠʡ ʥʝʡʨʦʪʠʟʤ, ʭʘʨʘʢʪʝʨʠʟʫʷʩʴ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴʶ ʠ ʪʨʝʚʦʛʦʡ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʧʨʦʙʣʝʤʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʪʦʛʜʘ ʢʘʢ ʦʩʪʘʚʰʠʝʩʷ ʜʠʩʧʦʟʠʮʠʠ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʚʷʟʴ [11]. ʉʭʦʜʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʥʘʨʫʞʝʥʳ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʟʦʨʝ ʠ ʤʝʪʘʘʥʘʣʠʟʝ, ʛʜʝ 

ʥʝʡʨʦʪʠʟʤ ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʚʷʟʘʥ ʩ ʢʦʤʧʝʥʩʘʪʦʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

Facebook, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʝʛʫʣʷʮʠʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʧʝʨʝʞʠʚʘʥʠʡ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʫ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʩ ʚʳʩʦʢʠʤ ʥʝʡʨʦʪʠʟʤʦʤ 

[5].  

ʏʝʨʪʘ çʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴè, ʩʚʷʟʘʥʥʘʷ ʩ ʩʘʤʦʢʦʥʪʨʦʣʝʤ, ʜʠʩʮʠʧʣʠʥʦʡ ʠ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴʶ ʙʳʣʘ ʯʘʱʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʚʷʟʘʥʘ ʩ ʧʨʦʙʣʝʤʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʠ ʜʘʞʝ ʚʳʩʪʫʧʘʣʘ ʢʘʢ ʟʘʱʠʪʥʳʡ ʬʘʢʪʦʨ, ʩʧʦʩʦʙʩʪʚʫʷ ʫʤʝʥʠʶ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʵʢʨʘʥʥʦʝ ʚʨʝʤʷ ʠ ʚʳʙʠʨʘʪʴ ʦʩʦʟʥʘʥʥʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ [7]. ʅʠʟʢʘʷ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ 

ʠʤʧʫʣʴʩʠʚʥʦʡ ʧʨʦʚʝʨʢʦʡ ʫʚʝʜʦʤʣʝʥʠʡ, ʩʦ ʩʣʦʞʥʦʩʪʷʤʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪʚʣʝʢʘʶʱʠʤ ʮʠʬʨʦʚʳʤ ʩʪʠʤʫʣʘʤ.  

ʇʘʨʘʤʝʪʨ ʵʢʩʪʨʘʚʝʨʩʠʠ ʠʣʠ ʠʥʪʨʦʚʝʨʩʠʠ ʚ ʚʦʧʨʦʩʝ ʩʢʣʦʥʥʦʩʪʠ ʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʳʤ: 

ʵʢʩʪʨʘʚʝʨʪʠʨʦʚʘʥʥʳʡ ʪʠʧ ʤʦʞʝʪ ʯʨʝʟʤʝʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠʟ 

ʞʝʣʘʥʠʷ ʝʱʝ ʙʦʣʝʝ ʨʘʩʰʠʨʠʪʴ ʠʤʝʶʱʠʝʩʷ ʩʦʮʠʘʣʴʥʳʝ ʢʦʥʪʘʢʪʳ, ʚ ʪʦ ʚʨʝʤʷ 
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ʢʘʢ ʠʥʪʨʦʚʝʨʪʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʦʮʠʘʣʴʥʳʤ ʩʝʪʷʤ 

ʢʘʢ ʢ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʬʦʨʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘ ʢʦʤʧʝʥʩʘʮʠʝʡ 

ʥʝʜʦʩʪʘʪʢʘ ʞʠʚʦʛʦ ʦʙʱʝʥʠʷ [4]. 

ʉʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʥʘʨʮʠʩʩʠʟʤ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʚʦʩʭʠʱʝʥʠʠ, ʚʥʠʤʘʥʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʞʝʣʘʝʤʦʛʦ ʦʙʨʘʟʘ ʩʝʙʷ. 

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩ ʵʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʧʫʙʣʠʢʦʚʘʪʴ ʬʦʪʦʛʨʘʬʠʠ, ʜʦʩʪʠʞʝʥʠʷ, ʫʩʠʣʠʚʘʷ ʦʱʫʱʝʥʠʝ ʧʨʠʟʥʘʥʠʷ ʧʫʪʝʤ 

ʧʦʣʫʯʝʥʠʷ ʦʜʦʙʨʝʥʠʷ ʚ ʚʠʜʝ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʤʤʝʥʪʘʨʠʝʚ ʠ ʣʘʡʢʦʚ. ʉʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʘʨʮʠʩʩʠʟʤ ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ ʧʨʦʙʣʝʤʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʯʝʨʝʟ ʩʪʨʘʭ ʫʧʫʱʝʥʥʦʡ ʚʳʛʦʜʳ ï fear of missing out (FOMO), 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʣʠʮ ʩ ʥʘʨʮʠʩʩʠʯʝʩʢʠʤʠ ʯʝʨʪʘʤʠ 

ʧʦʩʪʦʷʥʥʦ ʙʳʪʴ ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʪʩʣʝʞʠʚʘʷ 

ʦʙʥʦʚʣʝʥʠʷ ʠ ʨʝʘʢʮʠʠ ʜʨʫʛʠʭ ʠ ʠʟʙʝʛʘʷ ʯʫʚʩʪʚʘ ʠʩʢʣʶʯʝʥʥʦʩʪʠ [6]. FOMO ï 

ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʪʠʚʘʮʠʦʥʥʦ-ʘʬʬʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʘʜʜʠʢʪʠʚʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʚ ʨʘʤʢʘʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʛʦ 

ʧʨʦʧʫʩʢʘ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʡ, ʠʥʬʦʨʤʘʮʠʠ, ʦʙʱʝʥʠʷ ʠʣʠ ʥʦʚʦʩʪʝʡ. ɺʣʠʷʥʠʶ 

ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʤʦʛʫʪ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʤʦʣʦʜʳʝ ʣʶʜʠ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʛʨʫʧʧʝ. 

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʠʟʢʘʷ ʩʘʤʦʦʮʝʥʢʘ ʠ ʩʪʨʘʭ 

ʥʝʛʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʪʘʢʞʝ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʦʙʲʷʩʥʝʥʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʙʣʝʤʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʩʪʨʘʭ ʥʝʛʘʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ, ʪʦʛʜʘ ʢʘʢ ʟʜʦʨʦʚʘʷ ʩʘʤʦʦʮʝʥʢʘ ï ʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ [7]. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʩ ʥʠʟʢʦʡ ʩʘʤʦʦʮʝʥʢʦʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʚʦʝʡ ʮʝʥʥʦʩʪʠ, ʦʜʥʘʢʦ ʵʪʦʪ ʩʧʦʩʦʙ ʨʝʛʫʣʷʮʠʠ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪ ʦʥʣʘʡʥ-ʨʝʘʢʮʠʡ, ʫʩʠʣʠʚʘʷ 

ʪʨʝʚʦʞʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 2023 ʛʦʜʫ, ʪʘʢʞʝ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ 

ʧʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠʤʝʝʪ ʩʚʷʟʴ ʩ 

ʚʳʩʦʢʦʡ ʪʨʝʚʦʞʥʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʩʘʤʦʦʮʝʥʢʦʡ [12].  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʦʡ Drach et al., ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʤ 

ʧʨʠʟʥʘʢʠ ʜʠʩʨʝʛʫʣʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʙʦʣʝʝ 

ʩʚʦʡʩʪʚʝʥʥʳ ʜʝʬʠʮʠʪʳ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ 

ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ [9]. ʇʨʝʙʳʚʘʥʠʝ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʘʬʬʝʢʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʢʘʢ ʩʧʦʩʦʙ ʜʦʩʪʠʞʝʥʠʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʦʙʣʝʛʯʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʚʣʘʜʘʥʠʷ, ʜʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʤʦʞʝʪ ʧʦʦʱʨʷʪʴ ʟʘʚʠʩʠʤʳʡ 

ʧʘʪʪʝʨʥ ʧʦʚʝʜʝʥʠʷ.  

ɼʠʩʢʫʩʩʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʟʦʨʘ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʢʘʢ 

ʤʥʦʛʦʧʣʘʥʦʚʦʝ ʷʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʢʦʤʧʣʝʢʩʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢʠʝ ʢʘʢ ʵʤʦʮʠʦʥʘʣʴʥʘʷ 
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ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʫ, ʧʦʪʨʝʙʥʦʩʪʴ ʚʥʝʰʥʝʛʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠ ʪʨʫʜʥʦʩʪʠ ʩ ʢʦʥʪʨʦʣʝʤ ʠʤʧʫʣʴʩʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʪʘʢʞʝ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʮʠʬʨʦʚʘʷ ʩʨʝʜʘ, ʫʩʠʣʠʚʘʶʱʘʷ ʦʙʨʘʱʝʥʠʝ 

ʢ ʧʣʘʪʬʦʨʤʘʤ, ʚ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʫʶʪʩʷ ʵʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ 

ʠʟʦʣʠʨʦʚʘʥʥʦ ï ʪʦʣʴʢʦ ʣʠʯʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ-ʧʨʝʜʠʢʪʦʨʘʤʠ ʠʣʠ 

ʪʦʣʴʢʦ ʘʣʛʦʨʠʪʤʘʤʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ.  

ɺʘʞʥʳʤ ʚʳʚʦʜʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʦʥʷʪʠʡ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠ 

ʧʨʦʙʣʝʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, 

ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʚ ʫʯʝʙʥʳʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʮʝʣʷʭ ʥʝ ʚʩʝʛʜʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʨʫʰʝʥʠʠ. ʇʨʦʙʣʝʤʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 

ʫʩʪʦʡʯʠʚʦ ʩʣʫʞʘʪ ʩʧʦʩʦʙʦʤ ʨʝʛʫʣʷʮʠʠ ʥʘʩʪʨʦʝʥʠʷ, ʠʟʙʝʛʘʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʧʝʨʝʞʠʚʘʥʠʡ, ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʬʠʮʠʪʘ ʨʝʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʥʠʟʢʦʡ 

ʩʘʤʦʦʮʝʥʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʬʣʠʢʪ ʩ ʜʨʫʛʠʤʠ ʩʬʝʨʘʤʠ 

ʞʠʟʥʠ, ʩʠʤʧʪʦʤʳ ʦʪʤʝʥʳ ʠ ʧʦʪʝʨʶ ʢʦʥʪʨʦʣʷ ʢʘʢ ʢʣʶʯʝʚʳʝ ʧʨʠʟʥʘʢʠ 

ʧʨʦʙʣʝʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [3; 4]. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʣʠʪʝʨʘʪʫʨʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʨʷʜ ʧʨʦʪʠʚʦʨʝʯʠʡ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʩ ʪʝʨʤʠʥʦʣʦʛʠʝʡ: çʧʨʦʙʣʝʤʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝè, çʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡè, çʢʦʤʧʝʥʩʘʪʦʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝè, çʧʨʦʙʣʝʤʥʦʝ ʠʥʪʝʨʥʝʪ-ʠʩʧʦʣʴʟʦʚʘʥʠʝè ʠ ʜʨʫʛʠʝ ʪʝʨʤʠʥʳ 

ʬʠʛʫʨʠʨʫʶʪ ʫ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʣʠʯʠʷʤ ʚ ʦʮʝʥʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʬʝʥʦʤʝʥʘ. 

ʅʝʦʜʥʦʟʥʘʯʥʳʤʠ ʪʘʢʞʝ ʦʩʪʘʶʪʩʷ ʩʚʷʟʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʣʠʯʥʦʩʪʥʳʭ ʯʝʨʪ, ʘ 

ʠʤʝʥʥʦ ʵʢʩʪʨʘʚʝʨʩʠʠ ʠ ʦʪʢʨʳʪʦʩʪʠ ʦʧʳʪʫ, ʩ ʧʨʦʙʣʝʤʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. 

ɹʦʣʝʝ ʪʦʛʦ, ʙʠʙʣʠʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ Pellegrino et al. ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʢʨʦʩʩ-ʩʝʢʮʠʦʥʥʳʤʠ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ, ʧʨʦʚʦʜʷʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʪʫʜʝʥʯʝʩʢʠʭ ʚʳʙʦʨʢʘʭ ʠ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʯʘʱʝ ʚʩʝʛʦ Instagram ʠ 

Facebook [8]. 

ɺ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʦʧʦʣʥʷʪʴ ʚʦʟʨʘʩʪʥʳʝ, 

ʢʫʣʴʪʫʨʥʳʝ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. ɺʘʞʥʦ 

ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʣʦʥʛʠʪʶʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʣʠ 

ʣʠʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʘʜʜʠʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ 

ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʣʠ ʞʝ ʜʣʠʪʝʣʴʥʦʝ ʧʨʦʙʣʝʤʥʦʝ ʧʦʚʝʜʝʥʠʝ ʫʩʠʣʠʚʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɼʣʷ ʙʦʣʝʝ ʛʠʙʢʦʛʦ ʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʢʨʦʩʩ-ʢʫʣʴʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʤʦʣʦʜʳʭ ʣʶʜʝʡ 

ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚʚʠʜʫ ʚʣʠʷʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʥʦʨʤ, ʨʘʟʣʠʯʠʡ 

ʤʝʥʪʘʣʠʪʝʪʘ ʠ ʩʝʤʝʡʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʘ ʭʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʟʘʱʠʪʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ: ʦʩʦʟʥʘʥʥʦʩʪʠ, 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʮʠʬʨʦʚʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʫʜʫʱʠʝ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʠʷ 
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ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ. ɺʠʟʫʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʝʪʠ (Instagram), 

ʤʝʩʩʝʥʜʞʝʨʳ (WhatsApp, Telegram), ʢʦʨʦʪʢʠʝ (Tiktok) ʠ ʜʣʠʪʝʣʴʥʳʝ 

ʚʠʜʝʦʬʦʨʤʘʪʳ (YouTube) ʤʦʛʫʪ ʠʤʝʪʴ ʦʪʣʠʯʘʶʱʠʝʩʷ ʤʝʭʘʥʠʟʤʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʩʘʤʦʦʮʝʥʢʫ, ʩʦʮʠʘʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʠ FOMʆ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʇʨʦʙʣʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʫ ʤʦʣʦʜʝʞʠ ï ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ, ʚʣʝʢʫʱʠʡ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʩʝʜʥʝʚʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʣʠʯʥʦʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʷʟʚʠʤʦʩʪʠ ʢ 

ʧʨʦʙʣʝʤʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʦʜʥʘʢʦ ʠʭ ʚʣʠʷʥʠʝ ʚʘʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʡ 

ʥʝʡʨʦʪʠʟʤ, ʪʨʝʚʦʞʥʦʩʪʴ, ʥʘʨʮʠʩʩʠʯʝʩʢʠʝ ʯʝʨʪʳ, FOMO, ʩʪʨʘʭ ʥʝʛʘʪʠʚʥʦʡ 

ʦʮʝʥʢʠ, ʥʠʟʢʘʷ ʩʘʤʦʦʮʝʥʢʘ ʠ ʪʨʫʜʥʦʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ. ʕʪʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʠʣʠʚʘʶʪ ʞʝʣʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʚʝʨʢʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʧʦʠʩʢʘ ʦʜʦʙʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʥʣʘʡʥ-ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ. 

ɿʘʱʠʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʯʘʱʝ ʚʳʩʪʫʧʘʶʪ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ, ʨʘʟʚʠʪʘʷ 

ʩʘʤʦʨʝʛʫʣʷʮʠʷ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʦʩʦʟʥʘʥʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʝʨʝʞʠʚʘʥʠʷ ʙʝʟ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʢʦʤʧʫʣʴʩʠʚʥʦʝ ʮʠʬʨʦʚʦʝ ʧʦʚʝʜʝʥʠʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʥʦ ʠ ʥʘ ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʦʮʠʘʣʴʥʦʤʫ ʩʨʘʚʥʝʥʠʶ, 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʘʤʦʦʮʝʥʢʠ. ʇʝʨʩʧʝʢʪʠʚʳ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʪʦʯʥʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʣʠʯʥʦʩʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʧʨʦʙʣʝʤʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʘ 

ʪʘʢʞʝ ʫʯʝʪ ʚʦʟʨʘʩʪʥʳʭ, ʢʫʣʴʪʫʨʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʮʠʬʨʦʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʤʦʣʦʜʝʞʠ. 
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 ʳʪʫʜʘץʡʝʩʽʥʜʝ ʬʠʟʠʢʘ ʧᴅʥʽʥ ʦװʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞפ .ʘʨʘʩʪʳʨʳʣʘʜʳץ

ʦץʫʰʳʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʥ ʪᴅʞʽʨʠʙʝʤʝʥ ײʰʪʘʩʪʳʨʫ, ʢװʨʜʝʣʽ ʬʠʟʠʢʘʣʳץ 

 ʙʽʨʽ ʙʦʣʳʧ שʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʜʽשʩʽʥʜʽʨʫ ʤʘװʨʜʝ ʪװʙʳʣʳʩʪʘʨʜʳ ʢᴇʨʥʝʢʽ ʪײץ

ʪʘʙʳʣʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ ʪʘץʳʨʳʙʳʥ ʦץʳʪʫʜʘ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʨ, ʘʥʠʤʘʮʠʷʣʘʨ, ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ ʞᴅʥʝ ʚʠʟʫʘʣʜʳץ 

ʩʠʤʫʣʷʮʠʷʣʘʨ ץʦʣʜʘʥʫʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʪʘʣʜʘʥʘʜʳ. ʄʘץʘʣʘʜʘ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫסʘ, ʬʠʟʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ ʪʝʨʝש ʪװʩʽʥʫʽʥʝ, ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ 

ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʟʘʤʘʥʘʫʠ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽ 

ʞʘץʪʘʨʳ ʤʝʥ ʦʣʘʨʜʳש ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʘסʳ ʨᴇʣʽ ʩʠʧʘʪʪʘʣʘʜʳ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʤʦʜʝʣʴʜʝʫ ʤʝʥ ʚʠʟʫʘʣʠʟʘʮʠʷ ᴅʜʽʩʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʬʠʟʠʢʘ 

ʩʘʙʘסʳʥʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ ʜʝʛʝʥ ʳʥʪʘʩʳʥ 

ʢװʰʝʡʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ, ʟʝʨʪʭʘʥʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ, ʤʦʜʝʣʴʜʽʢ 

ʵʢʩʧʝʨʠʤʝʥʪ, סʳʣʳʤʠ ʜװʥʠʝʪʘʥʳʤ, ʙʝʡʽʥʜʽʢ ʦץʳʪʫ, ʬʠʟʠʢʘ ᴅʜʽʩʪʝʤʝʩʽ, ʦץʳʪʫ 

ʪʠʽʤʜʽʣʽʛʽ. 

 

 

 ʡʝʩʽʥʜʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʧᴅʥʜʝʨʽʥ, ᴅʩʽʨʝʩʝ ʬʠʟʠʢʘʥʳװʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞפ

ʦץʳʪʫʜʘ ʦץʫʰʳʣʘʨʜʳס שʳʣʳʤʠ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʤʝʥ ץʘʪʘʨ, 

ʦʣʘʨʜʳש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʌʠʟʠʢʘʜʘסʳ ʢװʨʜʝʣʽ ʪʘץʳʨʳʧʪʘʨʜʳש ʙʽʨʽ ï ʘʡʥʘʣʤʘʣʳ 

 ,ʘסʳʤʜʘʨסײ ʰʽʥ ʘʙʩʪʨʘʢʪʽʣʽװ ʫʰʳʣʘʨץʳʨʳʧ ʦץʣ ʪʘײʘʣʳʩ ʪʝʦʨʠʷʩʳ. ɹסʦʟץ
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ʬʦʨʤʫʣʘʣʘʨסʘ ʞᴅʥʝ ʢʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫסʘ ʥʝʛʽʟʜʝʣʝʪʽʥʜʽʢʪʝʥ, ʦʥʳ ʜᴅʩʪװʨʣʽ 

ʪװʩʽʥʜʽʨʫ ᴅʜʽʩʪʝʨʽ ʘʨץʳʣʳ ʪʦʣʳץ ʤʝשʛʝʨʫ ʢʝʡ ʞʘסʜʘʡʜʘ ץʠʳʥʜʳץ ʪʫסʳʟʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ץʘʟʽʨʛʽ ʪʘשʜʘ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫʜʳש ʤʘשʳʟʳ ʘʨʪʳʧ ʢʝʣʝʜʽ. 

ʄʦʜʝʣʴʜʝʫ ᴅʜʽʩʽ ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ץʘʨʘʧʘʡʳʤ ᴅʨʽ ʢᴇʨʥʝʢʽ ʪװʨʜʝ 

ʪװʩʽʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦץʫʰʳʣʘʨʜʳץ שʦʟסʘʣʳʩ 

ʪʨʘʝʢʪʦʨʠʷʩʳʥ, ʢװʰʪʝʨʜʽש ᴅʩʝʨʽʥ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨʜʳש ᴇʟʛʝʨʽʩʽʥ ʥʘץʪʳ 

ʝʣʝʩʪʝʪʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʩʠʤʫʣʷʮʠʷʣʘʨ, ʘʥʠʤʘʮʠʷʣʘʨ, ʚʠʨʪʫʘʣʜʳ 

ʟʝʨʪʭʘʥʘʣʘʨ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʪʝʦʨʠʷʣʳץ 

ʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝʤʝʥ ײʰʪʘʩʪʳʨʳʧ, ʬʠʟʠʢʘʣʳץ ʟʘשʜʳʣʳץʪʘʨʜʳ ʪʝʨʝשʽʨʝʢ 

ʪװʩʽʥʝʜʽ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ 

ʦץʳʪʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. ᴄʩʽʨʝʩʝ 

ʬʠʟʠʢʘ ʧᴅʥʽʥʜʝ ʢװʨʜʝʣʽ ײץʙʳʣʳʩʪʘʨʜʳ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʢᴇʨʩʝʪʫ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ɸʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ ʪʘץʳʨʳʙʳʥ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ 

ʤʦʜʝʣʴʜʝʫ ʤʝʥ ʚʠʟʫʘʣʠʟʘʮʠʷ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʜʽ 

 ʳʥסʩʘʫʘʪʪʳʣʳ ץʬʫʥʢʮʠʦʥʘʣʜʳ שʦʡʤʘʡ, ʦʣʘʨʜʳץ ʘʥʘץ ʽʣʜʝʪʽʧשʘʙʳʣʜʘʫʳʥ ʞʝץ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʜʘ ʤסʘʣʳʧʪʘʩʪʳʨʫץ

ʆʩʳ ʤʘץʘʣʘʜʘ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ ʪʝʦʨʠʷʩʳʥ ʦץʳʪʫʜʘ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ץʘʨʘʩʪʳʨʳʣʳʧ, 

ʦʣʘʨʜʳש ʦץʫ ʧʨʦʮʝʩʽʥʜʝʛʽ ʨᴇʣʽ ʤʝʥ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʘסʳ ʤʘשʳʟʳ 

ʪʘʣʜʘʥʘʜʳ. 

 

ɿʝʨʪʪʝʫ ϸʜʽʩʪʝʨʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ ʪʝʦʨʠʷʩʳʥ ʦץʳʪʫʜʘ ʤʦʜʝʣʴʜʝʫ 

ʞᴅʥʝ ʚʠʟʫʘʣʠʟʘʮʠʷ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ 

 ʫץʦ שʫʰʳʣʘʨʜʳץʦ שʘʥ ᴅʜʽʩʪʝʨʜʽסʙʝʨʽʥʜʝ ʘʪʘʣשʘʨʘʩʪʳʨʳʣʜʳ. ɿʝʨʪʪʝʫ ʰʝץ

ʤʘʪʝʨʠʘʣʳʥ ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥʝ, ʪװʩʽʥʫ ʩʘʧʘʩʳʥʘ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ 

ᴅʩʝʨʽ ʪʘʣʜʘʥʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʚʠʟʫʘʣʠʟʘʮʠʷ ײץʨʘʣʜʘʨʳʥ ʞװʡʝʣʽ 

ʪװʨʜʝ ץʦʣʜʘʥʫ ʦץʳʪʫ װʜʝʨʽʩʽʥʽש ʥᴅʪʠʞʝʣʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. 

ɸʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ ʪʝʦʨʠʷʩʳ 10-ʰʳ ʩʳʥʳʧʪʘ ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳץ, 

ʙײʨʳʰʪʳװ ץʜʝʫ, ʮʝʥʪʨʛʝ ʪʘʨʪץʳʰ װʜʝʫ ʞᴅʥʝ ʢװʰ ʤʦʤʝʥʪʽ ʩʠʷץʪʳ ʘʙʩʪʨʘʢʪʽʣʽ 

ʬʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨʜʳ ץʘʤʪʠʪʳʥʜʳץʪʘʥ, ʦʣʘʨʜʳ ʜᴅʩʪװʨʣʽ ʪװʩʽʥʜʽʨʫ ʪᴅʩʽʣʜʝʨʽ 

ʞʝʪʢʽʣʽʢʩʽʟ ʝʢʝʥʽ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʡץʳʥʜʘʣʜʳ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʦץʳʪʫ װʜʝʨʽʩʽʥʜʝ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʥʝʛʽʟʜʝʣʜʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʳ ʦץʳʪʫʜʘ ʤʦʜʝʣʴʜʝʫʜʽש 

ʙʽʨʥʝʰʝ ʪװʨʽ ץʦʣʜʘʥʳʣʜʳ: ʬʠʟʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ, 

ʛʨʘʬʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʮʠʬʨʣʳץ ʚʠʟʫʘʣʠʟʘʮʠʷ. ɹײʣ ᴅʜʽʩʪʝʨ ʢʝʰʝʥʜʽ ʪװʨʜʝ 

 ʪʠʽʤʜʽʣʽʛʽʥ שʜʝʨʽʩʽʥʽװ ʳʪʫץʪʳʨʜʳ ʞᴅʥʝ ʦץʦʣʜʘʥʳʣʳʧ, ʙʽʨ-ʙʽʨʽʥ ʪʦʣʳץ

ʘʨʪʪʳʨʜʳ. 

ʌʠʟʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ʢʝʟʝשʽʥʜʝ ץʘʨʘʧʘʡʳʤ ʪᴅʞʽʨʠʙʝʣʽʢ ײץʨʘʣʜʘʨ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. ʆץʫʰʳʣʘʨ ʞʽʧʢʝ ʙʘʡʣʘʥסʘʥ ʜʝʥʝʥʽ ʘʡʥʘʣʜʳʨʫ ʘʨץʳʣʳ 
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ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʳ ʙʘץʳʣʘʧ, ʨʘʜʠʫʩ ʧʝʥ ʫʘץʳʪʪʳ ᴇʣʰʝʜʽ. ɸʣʳʥסʘʥ 

ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ץʦʟסʘʣʳʩʪʳש ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽ ʘʥʳץʪʘʣʜʳ. ɼʠʩʩʝʨʪʘʮʠʷ 

ʙʘʨʳʩʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ 

ʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ʘʣʘʪʳʥʳ ʞᴅʥʝ ץʦʟסʘʣʳʩ ʟʘשʜʳʣʳץʪʘʨʳʥ 

ʪʝʨʝש ʪװʩʽʥʝʪʽʥʽ ʙʘʡץʘʣʜʳ. 

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ʙʘʨʳʩʳʥʜʘ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʳש ʥʝʛʽʟʛʽ 

ʟʘשʜʳʣʳץʪʘʨʳ ʬʦʨʤʫʣʘʣʘʨ ʘʨץʳʣʳ ʩʠʧʘʪʪʘʣʜʳ. ɹײʣ ʬʦʨʤʫʣʘʣʘʨ ץʦʟסʘʣʳʩʪʳש 

ʩʘʥʜʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ:  

1-ʢʝʟʝϬ. ʇʨʦʙʣʝʤʘʣʳϨ ʞʘϤʜʘʡ Ϩϰʨʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨסʘ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩץʘ ʙʘʡʣʘʥʳʩʪʳ 

ʧʨʦʙʣʝʤʘʣʳץ ʩײʨʘץʪʘʨ ײʩʳʥʳʣʜʳ. 

ʄʳʩʘʣʳ: ʥʝʛʝ ʰʝשʙʝʨ ʙʦʡʳʤʝʥ ץʦʟסʘʣסʘʥ ʜʝʥʝʥʽש ʞʳʣʜʘʤʜʳסʳ ᴇʟʛʝʨʽʧ 

ʪײʨʘʜʳ? 

ɹײʣ ʢʝʟʝשʥʽש ʤʘץʩʘʪʳ ï ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʦʷʪʫ ʞᴅʥʝ ʞʘשʘ 

ʪʘץʳʨʳʧץʘ ʙʘסʳʪʪʘ. 

2-ʢʝʟʝϬ. ʊʝʦʨʠʷʣʳϨ ʥʝʛʽʟʜʽ ʪϮʩʽʥʜʽʨʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʳש ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳ ʝʥʛʽʟʽʣʜʽ: 

ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳץ, ʩʳʟʳץʪʳץ ʞʳʣʜʘʤʜʳץ, ʮʝʥʪʨʛʝ ʪʘʨʪץʳʰ װʜʝʫ. 

ʅʝʛʽʟʛʽ ʬʦʨʤʫʣʘʣʘʨ ץʘʨʘʩʪʳʨʳʣʜʳ: 

 

 
(

1) 

 

ɹײʣ ʬʦʨʤʫʣʘʣʘʨ ץʦʟסʘʣʳʩʪʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʽʥ ײץʨʘʡʜʳ. 

3-ʢʝʟʝϬ. ʄʘʪʝʤʘʪʠʢʘʣʳϨ ʤʦʜʝʣʴʜʝʫ. 

ʆץʫʰʳʣʘʨ ʬʦʨʤʫʣʘʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʝʩʝʧʪʝʨ ʰʳסʘʨʜʳ. 

ʌʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʪᴅʫʝʣʜʽʣʽʢʪʝʨ ʘʥʳץʪʘʣʜʳ. 

ʄʳʩʘʣ ʨʝʪʽʥʜʝ ʢʝʣʝʩʽ ʝʩʝʧ ץʘʨʘʩʪʳʨʳʣʜʳ: 

R=0.5 ʤ, Ὕ=2ʩ  

ɹײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ʬʦʨʤʫʣʘʣʘʨʜʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʪװʨʜʝ ץʦʣʜʘʥʫʜʳ 

 .ʡʨʝʥʜʽװ

4-ʢʝʟʝϬ. ʌʠʟʠʢʘʣʳϨ ʤʦʜʝʣʴʜʝʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʜʽ. 

ʆץʫʰʳʣʘʨ ʞʽʧʢʝ ʙʘʡʣʘʥסʘʥ ʜʝʥʝʥʽ ʘʡʥʘʣʜʳʨʳʧ, ץʦʟסʘʣʳʩʪʳ ʙʘץʳʣʘʧ, 

ᴇʣʰʝʫʣʝʨ ʞװʨʛʽʟʜʽ. 

 

 
 

ʉʫʨʝʪ 1. ʌʠʟʠʢʘʣʳϨ ʤʦʜʝʣʴʜʝʫ ʢʝʟʝϬʽ. 
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ʊᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨ ʪʝʦʨʠʷʣʳץ ʟʘשʜʳʣʳץʪʘʨʜʳ ʪᴅʞʽʨʠʙʝ 

ʘʨץʳʣʳ ʪװʩʽʥʜʽ. 

5-ʢʝʟʝϬ. ɻʨʘʬʠʢʘʣʳϨ ʤʦʜʝʣʴʜʝʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʛʨʘʬʠʢ ʪװʨʽʥʜʝ ʢᴇʨʩʝʪʽʣʜʽ. 

ʌʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʪᴅʫʝʣʜʽʣʽʢʪʝʨ ʪʘʣʜʘʥʜʳ. 

 

 
 

ʉʫʨʝʪ 2. ɻʨʘʬʠʢʘʣʳϨ ʤʦʜʝʣʴʜʝʫ ʢʝʟʝϬʽ. 

 

ɹײʣ ʢʝʟʝש ʦץʫʰʳʣʘʨʜʳש ʪʘʣʜʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

6-ʢʝʟʝϬ. ʎʠʬʨʣʳϨ ʚʠʟʫʘʣʠʟʘʮʠʷ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʩʠʤʫʣʷʮʠʷʣʘʨ ץʦʣʜʘʥʳʣʜʳ. 

 .ʨʜʝ ʢᴇʨʩʝʪʽʣʜʽװʳʪʳ ʚʠʟʫʘʣʜʳ ʪסʘʣʳʩ ʜʠʥʘʤʠʢʘʩʳ, ʚʝʢʪʦʨʣʘʨ ʙʘסʦʟפ

 

 
 

ʉʫʨʝʪ 3. ʎʠʬʨʣʳϨ ʚʠʟʫʘʣʠʟʘʮʠʷ ʢʝʟʝϬʽ. 

 

ɹײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ץʦʟסʘʣʳʩʪʳ ʜʠʥʘʤʠʢʘʣʳץ ʧʨʦʮʝʩʩ ʨʝʪʽʥʜʝ 

 .ʘʙʳʣʜʘʜʳץ

7-ʢʝʟʝϬ. ʅϸʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ. 

ʆץʫʰʳʣʘʨ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʩʘʣʳʩʪʳʨʳʧ, ץʦʨʳʪʳʥʜʳ ʞʘʩʘʜʳ. 

ʊᴅʞʽʨʠʙʝ ʤʝʥ ʪʝʦʨʠʷʥʳש ʩᴅʡʢʝʩʪʽʛʽ ʪʝʢʩʝʨʽʣʜʽ. 
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8-ʢʝʟʝϬ. ϧʦʨʳʪʳʥʜʳ ʞϸʥʝ ʙʘϤʘʣʘʫ. 

ʉʦסשʳ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʧ, ʙʽʣʽʤʜʝʨʽ 

ʙʘסʘʣʘʥʜʳ. 

ɹʘסʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʪʝʦʨʠʷʣʳץ ʪװʩʽʥʫ, ʝʩʝʧ ʰʳסʘʨʫ ʞᴅʥʝ ʪʘʣʜʘʫ 

 .ʘʙʽʣʝʪʪʝʨʽ ʝʩʢʝʨʽʣʜʽץ

ʄʦʜʝʣʴʜʝʫ ᴅʜʽʩʪʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽ. 

 
ʂʝʩʪʝ 1. ʄʦʜʝʣʴʜʝʫ ʞϸʥʝ ʚʠʟʫʘʣʠʟʘʮʠʷ ϸʜʽʩʪʝʨʽʥʽϬ ʥϸʪʠʞʝʣʝʨʽ. 

 

ᴄʜʽʩ ɽʨʝʢʰʝʣʽʛʽ ʅᴅʪʠʞʝ 

ʌʠʟʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝ ʥʘץʪʳ ʪװʩʽʥʫ 

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧ ʜʘסʜʳ 

ɻʨʘʬʠʢʘʣʳץ ʪʘʣʜʘʫ ʟʘשʜʳʣʳץ 

ʎʠʬʨʣʳץ ʢᴇʨʥʝʢʽʣʽʢ ץʳʟʳסʫʰʳʣʳץ 

 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʳ ʦץʳʪʫʜʘ 

ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʚʠʟʫʘʣʠʟʘʮʠʷ ᴅʜʽʩʪʝʨʽʥ ʢʝʟʝשʜʽʢ ʥʝʛʽʟʜʝ ץʦʣʜʘʥʫ ʞʦסʘʨʳ 

ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʪᴅʩʽʣ ʦץʫʰʳʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʥ 

ʪʝʨʝשʜʝʪʽʧ, ʦʣʘʨʜʳש ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʩʘʥʘʣʳ ʪװʨʜʝ ʪװʩʽʥʫʽʥʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ʤʦʜʝʣʴʜʝʫ ʤʝʥ ʚʠʟʫʘʣʠʟʘʮʠʷʥʳ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ײʡʳʤʜʘʩʪʳʨʫ 

ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ ʪʝʦʨʠʷʩʳʥ ʦץʳʪʫʜʳש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʤʝʣʽʢ ʪᴅʩʽʣʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥʳ ʜᴅʣʝʣʜʝʥʜʽ. 

ɸʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ ʪʝʦʨʠʷʩʳ ʢʣʘʩʩʠʢʘʣʳץ ʤʝʭʘʥʠʢʘʥʳש ʤʘשʳʟʜʳ 

ʙᴇʣʽʤʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʣ ʩʳʟʳץʪʳץ ץʦʟסʘʣʳʩʪʳש 

ʞʘʣʧʳʣʘʥסʘʥ ʪװʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʙʘʨʳʩʳʥʜʘ 

ʘʥʳץʪʘʣסʘʥʜʘʡ, ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʳ ʦץʳʪʫ ʢʝʟʽʥʜʝ ʥʝʛʽʟʛʽ ץʠʳʥʜʳץ 

ʙײʨʳʰʪʳץ ʞᴅʥʝ ʩʳʟʳץʪʳץ ʰʘʤʘʣʘʨʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ ʪװʩʽʥʜʽʨʫʜʝ 

ʪʫʳʥʜʘʡʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʪʝʨʝשʜʝʪʽʧ ʪװʩʽʥʜʽʨʫ 

ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. 

ɸʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ ï ʜʝʥʝʥʽש ʰʝשʙʝʨ ʙʦʡʳʤʝʥ ץʦʟסʘʣʳʩʳ, ʤײʥʜʘ 

ʜʝʥʝʥʽש ʙʘʨʣʳץ ʥװʢʪʝʣʝʨʽ ʙʽʨʜʝʡ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ ᴅʨʪװʨʣʽ ʞʦʣ ʞװʨʝʜʽ. ɹײʣ 

 .ʦʣʜʘʥʳʣʘʜʳץ ʰʘʤʘʣʘʨ ץʪʳץʞᴅʥʝ ʩʳʟʳ ץʨʳʰʪʳײʰʽʥ ʙװ ʘʣʳʩʪʳ ʩʠʧʘʪʪʘʫסʦʟץ

ɸʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʳש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʙײʨʳʰʪʳץ ʦʨʳʥ 

ʘʫʳʩʪʳʨʫ, ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳץ ʞᴅʥʝ ʙײʨʳʰʪʳװ ץʜʝʫ ʞʘʪʘʜʳ. ɹײʨʳʰʪʳץ 

ʦʨʳʥ ʘʫʳʩʪʳʨʫ  

ű ʜʝʥʝʥʽש ʘʡʥʘʣʫ ʙײʨʳʰʳʥ ʩʠʧʘʪʪʘʡʜʳ. ɸʣ ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳץ 

ʜʝʥʝʥʽש ʫʘץʳʪ ʙʽʨʣʽʛʽʥʜʝʛʽ ʙײʨʳʰʪʳץ ᴇʟʛʝʨʽʩʽʥ ʢᴇʨʩʝʪʝʜʽ. 
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ʉʫʨʝʪ 4. ɹϰʨʳʰʪʳϨ ʞʳʣʜʘʤʜʳϨʪʳϬ ʫʘϨʳʪ ʙʽʨʣʽʛʽʥʝ ʪϸʫʝʣʜʽʛʽ. 

 

ɹײʣ ᴇʨʥʝʢ ʙʦʡʳʥʰʘ ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳץ ʧʝʨʠʦʜץʘ ʢʝʨʽ ʧʨʦʧʦʨʮʠʦʥʘʣ 

ʝʢʝʥʽ ʘʥʳץʪʘʣʘʜʳ. 

ʉʳʟʳץʪʳץ ʞᴅʥʝ ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳץ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʢʝʣʝʩʽ 

ʪװʨʜʝ ᴇʨʥʝʢʪʝʣʝʜʽ: 

 
 (2) 

 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙײʣ ʬʦʨʤʫʣʘʥʳש ʦץʫʰʳʣʘʨ װʰʽʥ 

ʥʝʛʽʟʛʽ ʪװʩʽʥʫ ʢʽʣʪʽ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ, ʩʝʙʝʙʽ ʦʣ ʛʝʦʤʝʪʨʠʷʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ 

ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʙʽʨʽʢʪʽʨʝʜʽ. 

ʎʝʥʪʨʛʝ ʪʘʨʪץʳʰ װʜʝʫ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʳש ʜʠʥʘʤʠʢʘʣʳץ ʩʠʧʘʪʳʥ 

ʘʥʳץʪʘʡʜʳ: 

 
 

(3) 

 

ɹײʣ װʜʝʫ ᴅʨץʘʰʘʥ ʮʝʥʪʨʛʝ ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ ʦʥʳש ʰʘʤʘʩʳ 

ʞʳʣʜʘʤʜʳץʪʳש ʢʚʘʜʨʘʪʳʥʘ ʪᴅʫʝʣʜʽ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʙʘʨʳʩʳʥʜʘ ʘʥʳץʪʘʣסʘʥʜʘʡ, ʦʩʳ װʰ ʥʝʛʽʟʛʽ ʬʦʨʤʫʣʘʥʳ ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʘ ʪװʩʽʥʜʽʨʫ ʦץʫʰʳʣʘʨʜʳש ʪʘץʳʨʳʧʪʳ ʪʦʣʳץ ʤʝשʛʝʨʫʽʥʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪʝʦʨʠʷʥʳ ʪװʩʽʥʜʽʨʫ ʢʝʣʝʩʽ ʧʨʠʥʮʠʧʪʝʨʛʝ ʥʝʛʽʟʜʝʣʜʽ: 

ï ʘʙʩʪʨʘʢʪʽʣʽ סײʳʤʜʘʨʜʳ ʥʘץʪʳ ʤʳʩʘʣʜʘʨ ʘʨץʳʣʳ ʪװʩʽʥʜʽʨʫ. 

ï ʬʦʨʤʫʣʘʣʘʨʜʳ ʞʘʪʪʘʪʧʘʡ, ʦʣʘʨʜʳש ʤʘסʳʥʘʩʳʥ ʘʰʫ. 

ï ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʝʥ ʤʦʜʝʣʴʜʝʫʜʽ ץʦʣʜʘʥʫ. 

ï ʪʝʦʨʠʷʥʳ ʝʩʝʧ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫ. 

ɸʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʳ ʪװʩʽʥʜʽʨʫʜʝ ʤסײʘʣʽʤ ʘʣʜʳʤʝʥ ʩʳʟʳץʪʳץ 

 ʘʣʳʩʧʝʥ ʩʘʣʳʩʪʳʨʫ ᴅʜʽʩʽʥסʦʟץ ʩʽʨʽʧ, ʢʝʡʽʥ ʦʥʳ ʘʡʥʘʣʤʘʣʳװʘʣʳʩʪʳ ʝʩʢʝ ʪסʦʟץ

 ʳ ʙʽʣʽʤʤʝʥסʨʳʥײʘ ʤʘʪʝʨʠʘʣʜʳ ʙשʘ ʞʘסʫʰʳʣʘʨץʣ ʪᴅʩʽʣ ʦײʦʣʜʘʥʜʳ. ɹץ

ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʊʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʤʝשʛʝʨʫʜʝ ʤʦʜʝʣʴʜʝʫ ʤʘשʳʟʜʳ ײץʨʘʣ ʨʝʪʽʥʜʝ 

 ʘʥʜʘʡ, ʚʠʟʫʘʣʠʟʘʮʠʷסʪʘʣץʦʣʜʘʥʳʣʜʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʙʘʨʳʩʳʥʜʘ ʘʥʳץ

ʦץʫʰʳʣʘʨʜʳש ʘʙʩʪʨʘʢʪʽʣʽ סײʳʤʜʘʨʜʳ ʪװʩʽʥʫʽʥ ʞʝשʽʣʜʝʪʝʜʽ. 

v Rw=

2

c

v
a

R
=
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ʉʫʨʝʪ 5. ɸʡʥʘʣʤʘʣʳ ϨʦʟϤʘʣʳʩʪʳϬ ʚʠʟʫʘʣʜʳϨ ʤʦʜʝʣʽ. 

 

10 ʩʳʥʳʧ.  

ʉʘʙʘϨʪʳϬ ʪʘϨʳʨʳʙʳ: ɸʡʥʘʣʤʘʣʳ ϨʦʟϤʘʣʳʩʪʳϬ ʵʥʝʨʛʠʷʩʳ. 

ʉʘʙʘϨʪʳϬ ʤʘϨʩʘʪʳ: 

1. ɹʽʣʽʤʜʽʣʽʢ ʤʘץʩʘʪʳ: ɸʡʥʳʤʘʣʳ ץʦʟסʘʣʳʩʪʘסʳ ʜʝʥʝʥʽש 

ʵʥʝʨʛʠʷʩʳʥʳש, ʪװʟʫ ʩʳʟʳץʛʳ ץʦʟסʘʧסʘʥ ʜʝʥʝʥʽש ʵʥʝʨʛʠʷʩʳʥʘʥ ʝʨʝʢʰʝʣʽʛʽʥ 

ʘʞʳʨʘʪʫסʘ ʦץʫʰʳʣʘʨʜʳש ʜʘסʜʳʣʘʥʫʳʥʘ ʙʘסʳʪ ʙʝʨʫ. 

2. ɼʘʤʳʪʫʰʳʣʳץ ʤʘץʩʘʪʳ: ʆץʫʰʳʣʘʨʜʳ ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʘ ʙʽʣʫ 

 .ʡʳʤʜʘʩʪʳʨʫײ ʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ ʰʘʨʘʣʘʨʳʥץ

3. ʊᴅʨʙʠʝʣʽʢ ʤʘץʩʘʪʳ: ʆץʫʰʳʣʘʨʜʳש ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʧʝʥ ʝשʙʝʢʪʝʥʫʽʥʝ, 

 ʜʘʡשʨʘʣʜʘʨʳʥ ʪʘײץ ʫץʳ ʽʟʜʝʥʫ ʞʦʣʜʘʨʳʥ, ʢʝʨʝʢʪʽ ʦסʘʨʫʜʘסʠʳʥ ʝʩʝʧʪʝʨʜʽ ʰʳץ

ʙʣ̔ʫʛʝ ʳץʧʘʣ ʞʘʩʘʫ. 

ʉʘʙʘϨʪʳϬ ʪϮʨʽ: ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʩʘʙʘץ. 

ʉʘʙʘϨʪʳϬ ϸʜʽʩ-ʪϸʩʽʣʜʝʨʽ: ɹʘʷʥʜʘʫ. ʄʘʪʝʨʠʘʣʜʘʨʜʳ ʪʦʧʪʘʫ. 

1. ʉʘʙʘϨʪʳϬ ʢϺʨʥʝʢʽʣʽʢʪʝʨʽ: ʇʣʘʢʘʪ, ʘʡʥʘʣʫ ʦʩʽ ʙʘʨ ʜʝʥʝʣʝʨ ʞʠʳʥʳ. 

ʉʘʙʘץʪʳש ʙʘʨʳʩʳ: 

ɯ. ױʡʳʤʜʘʩʪʳʨʫ ʢʝʟʝשʽ:  

1. ʉᴅʣʝʤʜʝʩʫ; 

2. ʆץʫʰʳʣʘʨʜʳ ʪװʛʝʥʜʝʫ; 

3. ʉʳʥʳʧ ʙʦʣʤʝʩʽʥʽש ʪʘʟʘʣʳסʳʥ ʪʝʢʩʝʨʫ; 

4. ʆץʫʰʳʣʘʨʜʳש ʩʘʙʘץץʘ ʜʘʡʳʥʜʳסʳʥ ʪʝʢʩʝʨʫ (ʞײʤʳʩ ʦʨʥʳ, 

ʦʪʳʨʳʩʪʘʨʳ, ʩʳʨʪץʳ ʪװʨʣʝʨʽ); 

5. ʆץʫʰʳʣʘʨʜʳש ʥʘʟʘʨʳʥ ʩʘʙʘץץʘ ʘʫʜʘʨʫ. 

ɯɯ. תʡ ʪʘʧʩʳʨʤʘʩʳʥ ʪʝʢʩʝʨʫ, ץʘʡʪʘʣʘʫ. 

ɸ) ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʝʨʽʥ ʪʝʢʩʝʨʫ. 

ᴄ) ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʪʝʢʩʝʨʫ. 

ɹ) ʝʩʝʧʪʝʨʽʥ ʪʝʢʩʝʨʫ. 

ɯɯɯ. ɹʽʣʽʤʜʽ ʞʘʥ-ʞʘץʪʳ ʪʝʢʩʝʨʫ. ɯV. ɾʘשʘ ʤʘʪʝʨʠʘʣʜʳ ץʘʙʳʣʜʘʫסʘ ᴅʟʽʨʣʽʢ, 

ʤʘץʩʘʪ ץʦʶ.  

1. ɼʝʥʝʥʽש ʢʠʥʝʪʠʢʘʣʳץ ʞᴅʥʝ ʧʦʪʝʥʮʠʘʣʜrץ ɻ ʥʝʨʛʠʷʩʳʥrש ʬʦʨʤʫʣʘʣʘʨʳ. 

2. ʊʦʣʳץ ʤʝʭʠʥʠʢʘʣʳץ ɻ ʥʝʨʛʠʷ ʞᴅʥʝ ʦʥʳש ʩʘץʪʘʣʫ ʟʘשʳ 

V. ɾʘשʘ ʤʘʪʝʨʠʘʣʜʳ ʤʝשʛʝʨʪʫ: 
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1. ʆʆ' ʦʩʽʥʝ ʙʝʢʽʪʽʣʛʝʥ ʜʝʥʝʥʽש ʢʠʥʝʤʘʪʠʢʘʣʳץ ʵʥʝʨʛʠʷʩʳ 

ʤײʥʜʘסʳ V1 ʜʝʥʝʣʝʨʜʽש ʩʳʟʳץʪʳץ ʞʳʣʜʘʤʜʳסʳ. ɸʡʥʘʣʳʧ ʪײʨסʘʥ ʜʝʥʝʥʽש 

ʵʥʝʨʛʠʷʩʳ  ʬʦʨʤʫʣʘʩʳʤʝʥ ʘʥʳץʛʘʣʳʥʘʜʳ. ʄײʥʜʘסʳ 

mR2=I ʵʥʝʨʛʠʷ ʤʦʤʝʥʪʽ ʜʝʧ ʘʪʘʣʘʪʳʥ ʩʢʘʣʷʨ ʰʘʤʘ. ɹײʣ ʰʘʤʘ- ʤʘʩʩʘʥʳש ʘʥʘʣʦʛʽ, 

ʠʥʝʨʪʛʽʣʽʢʪʽש ᴇʣʰʝʤʽ, ʦʣ ʜʝʥʝʣʝʨʜʽʥ ʛʝʦʤʝʪʨʠʷʣʳץ ʧʽʰʽʥʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢʝʩʪʝʩʽʥ 

ʦץʫʰʳʣʘʨסʘ ʙʘסʳʪ ʙʝʨʫ. 

2. ɻʶʡʛ-ʝʥʩ-ʐʪʝʨʥ ʪʝʥʜʝʫʽʥ ץʦʨʪʳʧ ʰʳסʘʨʫ. ɸʡʥʘʣʳʧ ʜʝʥʝʥʽש ʪʦʣʳץ 

ʵʥʝʨʛʠʷʩʳ.  ʥʝʤʝʩʝ u=ɤR ʙʦʣסʘʥʜʳץʪʘʥ 

  ʰʳʙʳײ ץʟʳʥʜʳסʳʥʳש ʞʘʨʪʳʩʳ 

ʙʦʣסʘʥʜʳʢʛʘʥ I=I0+ma2 ʤʘʩʩʘʣʘʨ ʮʝʥʪʨʽʥʝʥ ᴇʪʧʝʡʪʽʥ ʜʝʥʝʥʽש ᴇʨʽʩʢʝ 

 .ʘʪʳʩʪʳ ʠʥʝʨʮʠʷ ʤʦʤʝʥʪʽ ɻʶʡʛʝʥʩ-ʐʪʝʡʥʝʨ ʪʝʦʨʝʤʘʩʳ ʜʝʧ ʘʪʘʣʘʜʳץ

Vɯ. ʆץʳʪʳʣʳʧ ʦʪʳʨסʘʥ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ץʘʙʳʣʜʘʫʜʘסʳ ʦץʫʰʳ ʪװʩʽʥʽʛʽʥ 

ʪʝʢʩʝʨʫ. 

ɼʝʥʝʥʽש ʢʠʥʝʪʠʢʘʣʳʢ ʞʵʥʝ ʧʦʪʝʥʮʠʘʜʜʳʢ ʵʠʝʨʛʠʷʩʴʰʳש ʬʦʨʤʫʣʘʣʘʨʳ. 

ʊʦʣʳץ ʤʝʭʠʥʠʢʘʣʳʢ ʵʥʝʨʛʠʷ ʞᴅʥʝ ʦʥʳש ʩʘʢʪʘʣʫ ʟʘשʳ 

Vɯɯ. ʆץʳʪʳʣʳʧ ʦʪʳʨסʘʥ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʙʝʢʽʪʫ ʥʝʤʝʩʝ ʜʘסʜʳʣʘʥʜʳʨʫ 

ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ. 

ɽʩʝʧ ʰʳסʘʨʪʫ. 

ɾʝʢʝ ʦʢʫʰʳʣʘʨסʘ ʦʟʳץ ʪʘʧʩʳʨʤʘ ʙʝʨʫ. 5-ʞʘʪʪʳסʫ. 

VIɯI. תʡ ʪʘʧʩʳʨʤʘʩʳʥ ʙʝʨʫ: Ä2.3; 5 ʞʘʪʪʳסʫ 1-ʝʩʝʧ 1.427-1.431 ɽʩʝʧʪʝʨ 

ʞʠʥʘסʳ ʉ.ʊײʷʢʙʘʝʚ 

 

ϧʦʨʳʪʳʥʜʳ. 

 ʳʪʫʜʘ ʤʦʜʝʣʴʜʝʫץʘʣʳʩ ʪʝʦʨʠʷʩʳʥ ʦסʦʟץ ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʘʡʥʘʣʤʘʣʳפ

ʞᴅʥʝ ʚʠʟʫʘʣʠʟʘʮʠʷ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʘʪʳʥ ʤʘשʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ᴅʜʽʩʪʝʨ ʢװʨʜʝʣʽ ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʪװʩʽʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʽʧ, ʦץʫʰʳʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʪʝʨʝש ᴅʨʽ ʩʘʥʘʣʳ ʤʝשʛʝʨʫʽʥʝ 

ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ 

ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨʳʥʳש 

ʜʘʤʫʳʥʘ ʦש ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ, 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʩʠʤʫʣʷʮʠʷʣʘʨ ʞᴅʥʝ ʘʥʠʤʘʮʠʷʣʳץ ʤʦʜʝʣʴʜʝʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ 

ʬʠʟʠʢʘʣʳץ ʟʘשʜʳʣʳץʪʘʨʜʳ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʙʘץʳʣʘʧ, ʪʝʦʨʠʷ ʤʝʥ ʧʨʘʢʪʠʢʘʥʳ 

ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʘ ʘʣʘʜʳ. ɸʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ ʪʘץʳʨʳʙʳʥ ʦץʳʪʫʜʘ ʟʘʤʘʥʘʫʠ 

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʪװʩʽʥʫʜʽ ʞʝשʽʣʜʝʪʽʧ ץʘʥʘ 

 ʘʙʽʣʝʪʪʝʨʽʥ ʞᴅʥʝץ ץʘʨʤʘʰʳʣʳסʦʡʣʘʫʳʥ, ʰʳ ץʣʦʛʠʢʘʣʳ שʫʰʳʣʘʨʜʳץʦʡʤʘʡ, ʦץ

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ᴄʩʽʨʝʩʝ ʢװʨʜʝʣʽ 

ʬʦʨʤʫʣʘʣʘʨ ʤʝʥ ץʦʟסʘʣʳʩ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʢᴇʨʩʝʪʫ ʙʽʣʽʤʥʽש 
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ʩʘʧʘʣʳ ʤʝשʛʝʨʽʣʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʜʳץʪʘʥ ʬʠʟʠʢʘʥʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ 

ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʚʠʟʫʘʣʠʟʘʮʠʷ ᴅʜʽʩʪʝʨʽʥ ʞװʡʝʣʽ ʪװʨʜʝ ץʦʣʜʘʥʫ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ 

ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʪʠʽʤʜʽ ʦץʳʪʫ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ɹʦʣʘʰʘץʪʘ ʙײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʢʝשʽʥʝʥ ʝʥʛʽʟʫ 

ʦץʫʰʳʣʘʨʜʳס שʳʣʳʤʠ ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʬʠʟʠʢʘ ʧᴅʥʽʥʽש ʩʘʧʘʣʳ 

ʦץʳʪʳʣʫʳʥʘ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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ˤ˶ˮ̒˹ˮ˩ ˿˾˩˨̍ ˻́ˬˮ˥ˢ ˹ˢ ˽˻ˤ˩˾̆˹˻˿́˹̂̑ 
˸˻˾̅˻˶˻˥ˮ̑ ˽˶˩˹˻˴ ˻˴˿ˮ˨ˢ ˮ˹˨ˮ̒ 

 

 

ɻ.ʀ. ʆʤʘʨʙʝʢʦʚʘ 
ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʂʘʨʅʀʋ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɽ.ɸ.ɹʫʢʝʪʦʚʘ, ʛ. ʂʘʨʘʛʘʥʜʘ 

ɸ.ɹ. ʊʫʤʝʥʜʳ, ɾ.ɸ. ɸʣʪʳʤʙʝʢʦʚʘ 
ʉʪʫʜʝʥʪʳ, ʂʘʨʅʀʋ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɽ.ɸ.ɹʫʢʝʪʦʚʘ, ʛ. ʂʘʨʘʛʘʥʜʘ 

 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ ʦʪʞʠʛʘ ï 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʘʟʦʪʘ, ʢʠʩʣʦʨʦʜʘ ʠ ʚʘʢʫʫʤʘ ï ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʥʢʠʭ ʧʣʝʥʦʢ ʦʢʩʠʜʘ ʠʥʜʠʷ (In O ), 

ʧʦʣʫʯʝʥʥʳʭ ʟʦʣʴ-ʛʝʣʴ ʤʝʪʦʜʦʤ. ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʣʝʥʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ. ʄʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʩʨʝʜʳ 

ʦʪʞʠʛʘ ʥʘ ʤʦʨʬʦʣʦʛʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʦʮʝʩʩʳ ʘʛʣʦʤʝʨʘʮʠʠ ʢʨʠʩʪʘʣʣʠʪʦʚ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʙʦʨ ʩʨʝʜʳ ʦʪʞʠʛʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʩʚʦʡʩʪʚʘ ʦʢʩʠʜʘ 

ʠʥʜʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʟʨʘʯʥʳʭ 

ʧʨʦʚʦʜʷʱʠʭ ʧʦʢʨʳʪʠʡ ʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʝʥʢʠ In2O3, ʤʦʨʬʦʣʦʛʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʠʩʣʦʨʦʜʥʳʝ 

ʚʘʢʘʥʩʠʠ, ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʟʦʣʴ-ʛʝʣʴ. 

 

 

ʆʢʩʠʜ ʠʥʜʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʘʭ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʟʨʘʯʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʪʘʢʞʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʘʤʦʨʬʥʳʤ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʤ, ʚ ʢʦʪʦʨʦʤ ʫʨʦʚʝʥʴ ʌʝʨʤʠ ʤʦʞʥʦ ʩʤʝʩʪʠʪʴ ʠʟ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʟʘʧʨʝʱʸʥʥʦʡ ʟʦʥʝ ʯʝʨʝʟ ʧʦʨʦʛ ʧʦʜʚʠʞʥʦʩʪʠ ʚ 

ʨʘʩʰʠʨʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ [1].  

ʆʢʩʠʜ ʠʥʜʠʷ (In O ) ï ʧʦʣʫʧʨʦʚʦʜʥʠʢ n-ʪʠʧʘ ʩ ʰʠʨʦʢʦʡ ʟʘʧʨʝʱʸʥʥʦʡ 

ʟʦʥʦʡ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʚ ʚʠʜʠʤʦʤ 

ʜʠʘʧʘʟʦʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ [1]. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʦʢʩʠʜʘ. ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 

ʦʢʩʠʜ ʠʥʜʠʷ ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢʘʢ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ, ʪʘʢ ʠ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 
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ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʘʟʦʪʘ, ʚʘʢʫʫʤʘ ʠ 

ʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʤʦʨʬʦʣʦʛʠʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʦʢʩʠʜʘ 

ʠʥʜʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ. 

ɿʦʣʴ-ʛʝʣʴ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ ʭʠʤʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʥʢʠʭ ʧʣʸʥʦʢ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ [2ï4]. ʇʨʦʮʝʩʩ 

ʧʦʣʫʯʝʥʠʷ ʪʦʥʢʠʭ ʧʨʦʟʨʘʯʥʳʭ ʧʨʦʚʦʜʷʱʠʭ ʧʣʸʥʦʢ ʤʝʪʦʜʦʤ ʟʦʣʴ-ʛʝʣʴ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ. ʉʥʘʯʘʣʘ ʛʦʪʦʚʠʪʩʷ ʧʨʝʢʫʨʩʦʨʥʳʡ 

ʨʘʩʪʚʦʨ. ɼʣʷ ʵʪʦʛʦ ʛʠʜʨʘʪ ʥʠʪʨʘʪʘ ʠʥʜʠʷ [In(NO ) ĿXH O] ʤʘʩʩʦʡ m = 190 ʤʛ 

(Borun New Material Technology Ltd.) ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ V = 1 ʤʣ ʵʪʠʣʝʥʛʣʠʢʦʣʷ. 

ʈʘʩʪʚʦʨ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 16 ʯʘʩʦʚ, ʧʦʩʣʝ 

ʯʝʛʦ ʦʪʩʪʘʠʚʘʝʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʣʸʥʦʢ ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʥʘʥʦʩʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ FTO 

ʤʝʪʦʜʦʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ (ʤʦʜʝʣʴ SPIN150i, Semiconductor Production 

System). ɿʘʪʝʤ ʧʣʸʥʢʠ ʦʪʞʠʛʘʶʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ʚʦʟʜʫʭʘ, ʘʟʦʪʘ (PN2=732ʤʤ ʨʪ. 

ʩʪ.), ʢʠʩʣʦʨʦʜʘ (Pʆ2 = 735 ʤʤ ʨʪ. ʩʪ.) ʠ ʚ ʚʘʢʫʫʤʝ (Pʘʪʤ=10-2ʤʤ ʨʪ. ʩʪ.) ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 300ÁC ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʨʝʜʳ ʦʪʞʠʛʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ʅʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ In O ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʠʩʪʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʢʨʠʩʪʘʣʣʠʪʦʚ ʥʘʥʦʤʝʪʨʦʚʦʛʦ ʨʘʟʤʝʨʘ. ʂʨʠʩʪʘʣʣʠʪʳ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʩʬʝʨʠʯʝʩʢʫʶ ʬʦʨʤʫ. ɽʱʸ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʠ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʤʦʨʬʦʣʦʛʠʶ ʧʣʸʥʦʢ In O , ʷʚʣʷʝʪʩʷ ʩʨʝʜʘ ʦʪʞʠʛʘ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ɸʉʄ-ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʣʸʥʦʢ, ʦʪʦʞʞʸʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ɸʉʄ, ʩʨʝʜʘ 

ʦʪʞʠʛʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʤʦʨʬʦʣʦʛʠʶ ʧʣʸʥʦʢ. ɺ ʘʪʤʦʩʬʝʨʝ 

ʚʦʟʜʫʭʘ ʠ ʚ ʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ ʧʣʸʥʢʠ ʠʤʝʶʪ ʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʘʟʦʪʝ ʠ ʚʘʢʫʫʤʝ ʥʘʙʣʶʜʘʝʪʩʷ ʘʛʣʦʤʝʨʘʮʠʷ ʤʝʣʢʠʭ ʢʨʠʩʪʘʣʣʠʪʦʚ ʚ ʢʣʘʩʪʝʨʳ. 

 

  
a  b  
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c  d  

 
ʘ ï ʚ ʘʪʤʦʩʬʝʨʝ ʚʦʟʜʫʭʘ: Ra=0,48 ʥʤ; b ï ʚ ʘʟʦʪʥʦʡ ʩʨʝʜʝ: Ra=0,52 ʥʤ; c ï ʚ ʚʘʢʫʫʤʝ: 

Ra=0,38 ʥʤ; d ï ʚ ʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ: Ra=0,93 ʥʤ. 

ʈʠʩʫʥʦʢ 1. ʀʟʦʙʨʘʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʧʣʸʥʦʢ In O , ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʦʢʠʩʣʝʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ. 

 

ʇʦʜʦʙʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ 

ʩʨʝʜʳ ʦʪʞʠʛʘ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʜʠʬʬʫʟʠʦʥʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʘʪʦʤʦʚ ʠ 

ʧʨʦʮʝʩʩʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʠʩʪʘʣʣʠʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʘʟʦʪʝ ʠ ʚʘʢʫʫʤʝ, ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʢʘ ʢʠʩʣʦʨʦʜʘ ʠ 

ʠʟʤʝʥʸʥʥʳʭ ʫʩʣʦʚʠʡ ʦʪʞʠʛʘ, ʧʨʦʠʩʭʦʜʠʪ ʘʛʣʦʤʝʨʘʮʠʷ ʢʨʠʩʪʘʣʣʠʪʦʚ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʣʘʩʪʝʨʦʚ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʣʸʥʦʢ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ ʦʧʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʕɼʉ-ʘʥʘʣʠʟʘ ʧʣʸʥʢʠ ʩʠʥʪʝʟʠʨʦʚʘʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʜʣʦʞʝʢ Si. ʂʨʝʤʥʠʡ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʜʸʞʥʦʛʦ ʕɼʉ-ʘʥʘʣʠʟʘ ʠ 

ʠʩʢʣʶʯʝʥʠʷ ʕɼʉ-ʩʠʛʥʘʣʦʚ ʦʪ ʧʦʜʣʦʞʝʢ FTO/ʩʪʝʢʣʦ. ʀʟ ʜʘʥʥʳʭ ʕɼʉ (ʨʠʩʫʥʦʢ 

2) ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʢʠʩʣʦʨʦʜ/ʠʥʜʠʡ (O/In).  

 



͎͊ͪ͘͜͜ ·͡·ͣ͒͊ · ͔ͭ͘͟͜ ͣ ͔͔͔ͫͪ͡͡ ς 2026 

103 

 
 
ʘ ï ʚ ʘʪʤʦʩʬʝʨʝ ʚʦʟʜʫʭʘ; b ï ʚ ʘʟʦʪʥʦʡ ʩʨʝʜʝ; c ï ʚ ʚʘʢʫʫʤʝ; d ï ʚ ʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ. 

ʈʠʩʫʥʦʢ 2. ʕɼʉ-ʘʥʘʣʠʟʳ ʧʣʸʥʦʢIn O. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʚ ʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ ʜʦʣʷ ʢʠʩʣʦʨʦʜʘ ʧʦʢʘʟʳʚʘʝʪ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʪʦʛʜʘ ʢʘʢ ʚ ʜʨʫʛʠʭ ʩʨʝʜʘʭ (ʚʦʟʜʫʭ, ʘʟʦʪ, ʚʘʢʫʫʤ) ʜʦʣʷ 

ʢʠʩʣʦʨʦʜʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʨʦʪʝʢʘʥʠʝʤ ʠʥʪʝʥʩʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʦʢʠʩʣʝʥʠʷ ʚ ʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʙʦʣʴʰʝʤʫ 

ʥʘʩʳʱʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʢʠʩʣʦʨʦʜʦʤ. ɺ ʘʪʤʦʩʬʝʨʝ ʘʟʦʪʘ ʠ ʚʘʢʫʫʤʘ, 

ʥʘʧʨʦʪʠʚ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ ʩʥʠʞʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʧʣʸʥʢʘʭ. 

 
ʊʘʙʣʠʮʘ 1. ʇʘʨʘʤʝʪʨʳ ʕɼʉ-ʘʥʘʣʠʟʘ ʧʣʸʥʦʢ In O. 

 
ʉʨʝʜʘ ʦʪʞʠʛʘ In, %  O, % O/In ratio  

ɺ ʩʨʝʜʝ ʘʪʤʦʩʬʝʨʳ 60.4 39.6 0.65 

ɺ ʘʟʦʪʥʦʡ ʩʨʝʜʝ 64.5 35.5 0.55 

ɺʘʢʫʫʤʥʘʷ ʩʨʝʜʘ 75.5 24.5 0.32 

ʂʠʩʣʦʨʦʜʥʘʷ ʩʨʝʜʘ 47.2 52.8 1.12 

 

ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʣʸʥʦʢ In O , ʥʘʧʨʠʤʝʨ ʥʘ ʠʭ ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ 

ʦʧʪʠʯʝʩʢʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ. ʊʘʢ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʠʩʣʦʨʦʜʥʳʭ ʚʘʢʘʥʩʠʡ ʚ 

ʧʣʸʥʢʝ ʧʦʚʳʰʘʝʪ ʝʸ ʧʨʦʚʦʜʠʤʦʩʪʴ. ʇʦʵʪʦʤʫ ʢʦʥʪʨʦʣʴ ʩʨʝʜʳ ʦʪʞʠʛʘ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʩʚʦʡʩʪʚ ʧʣʸʥʦʢ. 

ʂʠʩʣʦʨʦʜʥʳʝ ʚʘʢʘʥʩʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʧʣʸʥʦʢ In O  ʷʚʣʷʶʪʩʷ ʢʘʥʘʣʘʤʠ 

ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʢʣʶʯʝʥʠʶ ʠʦʥʦʚ ʢʠʩʣʦʨʦʜʘ ʚ ʤʘʪʝʨʠʘʣ 

[5]. ʃʝʛʠʨʦʚʘʥʠʝ In O  ʢʠʩʣʦʨʦʜʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. ʆʩʦʙʘʷ ʜʝʬʝʢʪʥʘʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ In O  ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʝʛʨʝʛʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʥʘ ʛʨʘʥʠʮʘʭ ʟʸʨʝʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʶʪʩʷ 
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ʤʝʞʛʨʘʥʫʣʴʥʳʝ ʟʘʨʷʜʦʚʳʝ ʩʦʩʪʦʷʥʠʷ, ʩʦʟʜʘʶʱʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʙʘʨʴʝʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʣʸʥʢʘʭ [6]. 

ʕʪʠ ʷʚʣʝʥʠʷ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʅʘʧʨʠʤʝʨ, ʠʟʙʳʪʦʢ ʢʠʩʣʦʨʦʜʘ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʜʝʬʝʢʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ, ʟʘʪʨʫʜʥʷʝʪ 

ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ. ʇʦʵʪʦʤʫ, ʢʦʥʪʨʦʣʠʨʫʷ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʠʩʣʦʨʦʜʘ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʸʥʦʢ, ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʠʭ ʧʨʦʚʦʜʷʱʠʝ ʩʚʦʡʩʪʚʘ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʣʸʥʦʢ In O , ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʘʭ. 
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ʅ.פ. ᴆʤʽʨʙʘʝʚ  
ʄʘʛʠʩʪʨʘʥʪ, ϧʦʨϨʳʪ ɸʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ ʤʝʢʪʝʧ ʤʘʪʝʤʘʪʠʢʘ ʢʫʨʩʳʥʜʘסʳ ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫ 

ʙʘʨʳʩʳʥʜʘ ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪ ײץʨʫʜʳש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

 ʦʡʣʘʫʳʥ, ʟʝʨʪʪʝʫʰʽʣʽʢ ץʣʦʛʠʢʘʣʳ שʫʰʳʣʘʨʜʳץʡʝʩʽʥʜʝ ʦװʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞפ

ʜʘסʜʳʣʘʨʳʥ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʜʘʤʳʪʫ ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʜʽש 

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

 ʨʘʣʳײץ ʪʠʽʤʜʽ שʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳ ץʪʘʥʳʤʜʳ שʫʰʳʣʘʨʜʳץʦʣʜʘʥʫ ʦץ

ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫʜʘסʳ 

ʥʝʛʽʟʛʽ ץʠʳʥʜʳץʪʘʨ, ʦץʫʰʳʣʘʨʜʳש ʞʠʽ ʞʽʙʝʨʝʪʽʥ ץʘʪʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ 

ʰʝʰʫʜʝʛʽ ʧʨʦʙʣʝʤʘʣʳץ ʪᴅʩʽʣʜʝʨʜʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʪʘʣʜʘʥʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪ ײץʨʫʜʳש ʙʽʨʥʝʰʝ ᴅʜʽʩʪʝʨʽ ײʩʳʥʳʣʳʧ, 

ʦʣʘʨʜʳש ʦץʫʰʳʥʳש ʘʥʘʣʠʪʠʢʘʣʳץ ʦʡʣʘʫʳʥʘ ᴅʩʝʨʽ ʩʠʧʘʪʪʘʣʜʳ. ʄʘץʘʣʘʜʘ 

ʪʝʦʨʠʷʣʳץ ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ, ʙʘץʳʣʘʫ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ 

ʞʠʥʘץʪʘʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳ ʪʠʽʤʜʽ 

 ʳʥ ʘʨʪʪʳʨʳʧ, ʠʨʨʘʮʠʦʥʘʣסʫʰʳʣʳסʳʟʳץ ʧᴅʥʛʝ שʫʰʳʣʘʨʜʳץʡʳʤʜʘʩʪʳʨʫ ʦײ

ʪʝשʜʝʫʣʝʨʜʽ ʩʘʥʘʣʳ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨ, ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ, ʧʨʦʙʣʝʤʘʣʳץ 

ʞʘסʜʘʷʪ, ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ, ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʢ, ʣʦʛʠʢʘʣʳץ 

ʦʡʣʘʫ, ʟʝʨʪʪʝʫʰʽʣʽʢ ᴅʜʽʩ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʘʫʘʪʪʳʣʳץ. 

 

 

 ʫʰʳʥʳ ʜʘʡʳʥ ʙʽʣʽʤʜʽץʩʘʪʳ ï ʦץʥʝʛʽʟʛʽ ʤʘ שʡʝʩʽʥʽװʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞפ

 ʘʙʳʣʜʘʡץ ʘʙʳʣʜʘʫʰʳ ʝʤʝʩ, ᴇʟ ʙʝʪʽʥʰʝ ʦʡʣʘʡʪʳʥ, ʪʘʣʜʘʡʪʳʥ ʞᴅʥʝ ʰʝʰʽʤץ

ʘʣʘʪʳʥ ʪײʣסʘ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʪʳʨʫ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ ʪʠʽʤʜʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʤʘשʳʟʳ ʘʨʪʳʧ ʢʝʣʝʜʽ. ʉʦʣʘʨʜʳש ʙʽʨʽ ï 

ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ. 

ʇʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ï ʦץʫʰʳʣʘʨʜʳש ʘʣʜʳʥʘ ʙʝʣʛʽʣʽ ʙʽʨ ץʠʳʥʜʳץ 

ʪʫסʳʟʘʪʳʥ ʤᴅʩʝʣʝ ץʦʡʳʧ, ʦʥʳ ᴇʟ ʙʝʪʽʤʝʥ ʰʝʰʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫ ʪװʨʽ. ɹײʣ 

ʪʝʭʥʦʣʦʛʠʷ ʦץʫʰʳʥʳש ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʞᴅʥʝ 

ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴄʩʽʨʝʩʝ ʤʘʪʝʤʘʪʠʢʘ 
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ʧᴅʥʽʥʜʝ ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʪᴅʩʽʣʜʝʨʽ ʢװʨʜʝʣʽ ʪʘץʳʨʳʧʪʘʨʜʳ ʤʝשʛʝʨʪʫʜʝ 

ʞʦסʘʨʳ ʥᴅʪʠʞʝ ʙʝʨʝʜʽ [1]. 

ʄʝʢʪʝʧ ʤʘʪʝʤʘʪʠʢʘ ʢʫʨʩʳʥʜʘסʳ ʢװʨʜʝʣʽ ᴅʨʽ ʤʘשʳʟʜʳ ʪʘץʳʨʳʧʪʘʨʜʳש ʙʽʨʽ 

ï ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨ. ʀʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʰʝʰʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ 

ʢᴇʙʽʥʝʩʝ ʘʥʳץʪʘʣʫ ʦʙʣʳʩʳʥ ʪʘʙʫʜʘ, ʘʨʪʳץ ʪװʙʽʨʣʝʨʜʽ ʘʥʳץʪʘʫʜʘ, ʪʝשʜʝʫʜʽ 

ʪװʨʣʝʥʜʽʨʫʜʝ ʞᴅʥʝ ʪʝʢʩʝʨʫ ʞװʨʛʽʟʫʜʝ ץʠʳʥʜʳץʪʘʨסʘ ʢʝʟʜʝʩʝʜʽ. ʄײʥʜʘʡ 

 ʛʝʨʝʪʽʥʽʥשʨʜʝ ʤʝװʪ ץʳʨʳʧʪʳ ʤʝʭʘʥʠʢʘʣʳץʪʘ שʫʰʳʣʘʨʜʳץʪʘʨ ʦץʠʳʥʜʳץ

ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫʜʘ ʧʨʦʙʣʝʤʘʣʳץ 

ʞʘסʜʘʷʪʪʘʨ ײץʨʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳ ʦʡʣʘʥʫסʘ, ʙʦʣʞʘʤ ʞʘʩʘʫסʘ ʞᴅʥʝ 

ʜᴅʣʝʣʜʝʫʛʝ ʙʘסʳʪʪʘʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʇʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪ ï ʦץʫʰʳʥʳש ʙײʨʳʥסʳ ʙʽʣʽʤʜʝʨʽ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʳʧ, 

ʞʘשʘ ʙʽʣʽʤʜʽ ʽʟʜʝʫʛʝ ץʘʞʝʪʪʽʣʽʢ ʪʫʳʥʜʘʡʪʳʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞʘסʜʘʡ [2]. 

ʀʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫʜʘ ʤײʥʜʘʡ ʞʘסʜʘʷʪʪʘʨʜʳ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש 

ʝʩʝʧʪʽ ʪʝʨʝש ʪװʩʽʥʫʽʥʝ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʟʘשʜʳʣʳץʪʘʨʜʳ ʩʘʥʘʣʳ ʤʝשʛʝʨʫʽʥʝ ʞᴅʥʝ 

ᴇʟʜʽʛʽʥʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ 

ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪ ײץʨʫʜʳש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫʜʘסʳ ʨᴇʣʽʥ ʥʝʛʽʟʜʝʫ. 

Ϸʜʝʙʠʝʪʢʝ ʰʦʣʫ. 

ʇʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫʜʳש ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫʜʳש ʪʠʽʤʜʽ ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ 

ʨʝʪʽʥʜʝ ʢᴇʧʪʝʛʝʥ סʘʣʳʤʜʘʨʜʳש ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ. נʳʣʳʤʠ 

ᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫʜʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ 

ʤʝʥ ʦʥʳ ʤʘʪʝʤʘʪʠʢʘ ʩʘʙʘסʳʥʜʘ ץʦʣʜʘʥʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢʝשʽʥʝʥ 

ʟʝʨʪʪʝʣʛʝʥʽ ʘʥʳץʪʘʣʜʳ. 

ʇʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʪʝʦʨʠʷʩʳʥʳש ʥʝʛʽʟʽʥ ץʘʣʘסʘʥ סʘʣʳʤʜʘʨʜʳש ʙʽʨʽ 

ʄ.ʀ.ʄʘʭʤʫʪʦʚ ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʳ ʦץʫʰʳʥʳש ʞʘשʘ ʙʽʣʽʤʜʽ ᴇʟʜʽʛʽʥʝʥ 

ʽʟʜʝʫʽʥʝ ʪװʨʪʢʽ ʙʦʣʘʪʳʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞʘסʜʘʡ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʡʜʳ [3]. 

 ʞᴅʥʝ ץʘʨʤʘʰʳʣʳסʰʳ שʫʰʳʣʘʨʜʳץʳʪʫ ʦץʦ ץʧʽʢʽʨʽʥʰʝ, ʧʨʦʙʣʝʤʘʣʳ שʘʣʳʤʥʳנ

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʪᴅʩʽʣ ʠʨʨʘʮʠʦʥʘʣ 

ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫʜʘ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ, ʩʝʙʝʙʽ ʤײʥʜʘʡ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ 

ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʘʥ ʪʘʣʜʘʫ, ʜᴅʣʝʣʜʝʫ ʞᴅʥʝ ʪʝʢʩʝʨʫ ᴅʨʝʢʝʪʪʝʨʽ ʪʘʣʘʧ 

ʝʪʽʣʝʜʽ. 

ʀ.ʗ. ʃʝʨʥʝʨ ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫʜʳש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽ ʨʝʪʽʥʜʝ 

ʦץʫʰʳʣʘʨʜʳש ʽʟʜʝʥʫʰʽʣʽʢ ᴅʨʝʢʝʪʽʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ [4]. ʆʥʳש ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ 

ʧʨʦʙʣʝʤʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ 

 ʧʘʣ ʝʪʝʪʽʥʽץʦʨʳʪʳʥʜʳ ʞʘʩʘʫʳʥʘ ʳץ ʳʥ ʘʨʪʪʳʨʳʧ, ᴇʟʜʽʛʽʥʝʥסʫʰʳʣʳסʳʟʳץ

ʜᴅʣʝʣʜʝʥʛʝʥ. ɺ. ʆʢʦʥʴ ʤʝʥ ʊ.ɺ. ʂʫʜʨʷʚʮʝʚ ʪʝ ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ 

ʦץʫʰʳʣʘʨʜʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʘʤʳʪʫʜʳש ʤʘשʳʟʜʳ ײץʨʘʣʳ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ [5]. 

 ʳסʳʪʫʜʘץʙʝʢʪʝʨʽʥʜʝ ʜʝ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦשʝ שʘʣʳʤʜʘʨʜʳס ץʩʪʘʥʜʳץʘʟʘפ

ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʜʽש ʤʘשʳʟʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ᴄ.ᴄʙʽʣץʘʩʳʤʦʚʘ ʤʘʪʝʤʘʪʠʢʘʥʳ 

ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʦʡʣʘʫʳʥ 

ʜʘʤʳʪʫ ץʘʞʝʪʪʽʛʽʥ ʘʪʘʧ ᴇʪʝʜʽ. ɸʣ ʊ.פ. ʆʩʧʘʥʦʚ ʧʝʥ ʐ.ʍ. ײפʨʤʘʥʘʣʠʥʘ 
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ʟʝʨʪʪʝʫʰʽʣʽʢ ʩʠʧʘʪʪʘסʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ 

 .ʳʥ ʘʨʪʪʳʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʢʝʥ [6]סʫʰʳʣʳסʳʟʳץ

 ʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʟʝʨʪʪʝʛʝʥ ɹ.ʊ. ʂʝʥʞʝʙʝʢʦʚפ

ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫʜʳש ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʜʘʤʳʪʫʜʘסʳ ʨᴇʣʽʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ɾ.ɸ. פʘʨʘʝʚʪʳש ʜʝשʛʝʡʣʝʧ-

ʩʘʨʘʣʘʧ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʧʨʦʙʣʝʤʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ 

[7]. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 ʦʣʜʘʥʫ ʤᴅʩʝʣʝʩʽ ʜʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʦʪʳʨ. GeoGebra ʞᴅʥʝ Desmos ʧʣʘʪʬʦʨʤʘʣʘʨʳץ

ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽש ʛʨʘʬʠʢʪʝʨʽʥ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʪʘʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ[8]. ɹײʣ ʧʣʘʪʬʦʨʤʘʣʘʨ ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝ 

 ʜʘʡסʘ ʞʘסʦʡʣʘʫʳʥ ʜʘʤʳʪʫ ץʬʫʥʢʮʠʦʥʘʣʜʳ שʫʰʳʣʘʨʜʳץʘ ʞᴅʥʝ ʦסʡʳʤʜʘʩʪʳʨʫײ

ʞʘʩʘʡʜʳ. 

 ʳʪʫʜʘץʜʝʫʣʝʨʜʽ ʦשʙʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʠʨʨʘʮʠʦʥʘʣ ʪʝשʳʣʳʤʠ ʝנ

ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʩʘʫʘʪʪʳʣʳסʳʥ, ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫʜʘ 

ʪʠʽʤʜʽ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ʉʦʥʜʳץʪʘʥ ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

ʤʘʪʝʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʞװʡʝʣʽ ץʦʣʜʘʥʫ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ 

ʢʝʣʝʪʽʥ ʤʘשʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʅʝʛʽʟʛʽ ʙϺʣʽʤ.  

ʀʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʧʨʦʙʣʝʤʘʣʳץ ᴅʜʽʩʪʽ ץʦʣʜʘʥʫ 

ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʜʽ ʪʝʨʝש ᴅʨʽ ʩʘʥʘʣʳ ʤʝשʛʝʨʫʽʥʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. פʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʦץʫʰʳʥʳש ʪʝʢ ʜʘʡʳʥ ʘץʧʘʨʘʪʪʳ 

 ᴇʟʜʽʛʽʥʝʥ שʫʰʳʥʳץʘʙʳʣʜʘʫʳ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽ ʦץ

ʦʡʣʘʫʳʥʘ, ʪʘʣʜʘʫ ʞʘʩʘʫʳʥʘ, ʙʦʣʞʘʤ ײʩʳʥʫʳʥʘ ʞᴅʥʝ ץʦʨʳʪʳʥʜʳ ʰʳסʘʨʫʳʥʘ 

ʙʘסʳʪʪʘʣʫʳ ʪʠʽʩ. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳש ʪʠʽʤʜʽ ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ᴄʩʽʨʝʩʝ ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨ ʪʘץʳʨʳʙʳ ʢװʨʜʝʣʽ ʣʦʛʠʢʘʣʳײץ ץʨʳʣʳʤסʘ ʠʝ 

ʙʦʣסʘʥʜʳץʪʘʥ, ʙײʣ ʪʘʨʘʫʜʳ ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨ ʘʨץʳʣʳ ʦץʳʪʫ 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. 

ʀʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʰʝʰʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʙʽʨ ʤʝʟʝʪʪʝ ʙʽʨʥʝʰʝ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴅʨʝʢʝʪʪʝʨʜʽ ʦʨʳʥʜʘʡʜʳ. ʆʣʘʨ ʪװʙʽʨ ʘʩʪʳʥʜʘסʳ ᴇʨʥʝʢʪʽש 

 ,ʨʣʝʥʜʽʨʝʜʽװʜʝʫʜʽ ʪשʪʘʣʫ ʦʙʣʳʩʳʥ ʪʘʙʘʜʳ, ʪʝץʘʩʠʝʪʪʝʨʽʥ ʝʩʢʝʨʝʜʽ, ʘʥʳץ

ʢʚʘʜʨʘʪʪʘʫ ʘʤʘʣʳʥ ʦʨʳʥʜʘʡʜʳ ʞᴅʥʝ ʘʣʳʥסʘʥ ʪװʙʽʨʣʝʨʜʽש ʜײʨʳʩʪʳסʳʥ 

ʪʝʢʩʝʨʝʜʽ. ʆʩʳʥʜʘʡ ʢᴇʧץʘʜʘʤʜʳ ᴅʨʝʢʝʪʪʝʨ ʦץʫʰʳʣʘʨʜʘʥ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝʛʽ 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ɸʣʘʡʜʘ ʧʨʘʢʪʠʢʘ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʢᴇʧʪʝʛʝʥ 

ʦץʫʰʳʣʘʨ ʝʩʝʧʪʽ ʪʝʢ ʘʣʛʦʨʠʪʤ ʙʦʡʳʥʰʘ ʰʳסʘʨʫסʘ ʪʳʨʳʩʳʧ, ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʰʘʨʪʪʘʨʜʳש ʤʘשʳʟʳʥ ʪʝʨʝש ʪװʩʽʥʝ ʙʝʨʤʝʡʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨ ʘʥʳץʪʘʣʫ 

ʦʙʣʳʩʳʥ ʝʩʢʝʨʤʝʡʜʽ, ʘʨʪʳץ ʪװʙʽʨʣʝʨʜʽ ʙʘʡץʘʤʘʡʜʳ ʥʝʤʝʩʝ ʘʣʳʥסʘʥ ʞʘʫʘʧʪʘʨʜʳ 

ʪʝʢʩʝʨʤʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫʜʘ ʧʨʦʙʣʝʤʘʣʳץ 

ʞʘסʜʘʷʪʪʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. 

ʇʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪ ײץʨʫʜʳש ʪʠʽʤʜʽ ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ ï ץʘʨʘʤʘ-

 ʫʰʳ ʝʩʝʧʪʽץʜʘʡʜʘ ʦסʣ ʞʘײʥʝʛʽʟʽʥʜʝʛʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ. ɹ ץʘʡʰʳʣʳץ
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ʙײʨʳʥ ʤʝשʛʝʨʛʝʥ ʪᴅʩʽʣ ʘʨץʳʣʳ ʰʝʰʫʛʝ ʪʳʨʳʩʘʜʳ, ʙʽʨʘץ ʥᴅʪʠʞʝ ʜײʨʳʩ 

ʙʦʣʤʘʡʜʳ [9]. ʆʩʳʥʜʘʡ ץʘʨʘʤʘ-ץʘʡʰʳʣʳץ ʦץʫʰʳʥʳ ʞʘשʘ ʰʝʰʫ ʞʦʣʳʥ ʽʟʜʝʫʛʝ 

ʠʪʝʨʤʝʣʝʡʜʽ. ʄʳʩʘʣʳ, 

Ѝὼ τ  ὼ 
 

ʪʝשʜʝʫʽʥ ʰʝʰʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʢʚʘʜʨʘʪʪʘʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʘʜʳ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʙʽʨʥʝʰʝ ʪװʙʽʨ ʘʣʳʥʘʜʳ. ɸʣʘʡʜʘ ʪʝʢʩʝʨʫ ʢʝʟʽʥʜʝ ʦʣʘʨʜʳש ʙʽʨʝʫʽ 

ʪʝשʜʝʫʜʽ ץʘʥʘסʘʪʪʘʥʜʳʨʤʘʡʪʳʥʳ ʘʥʳץʪʘʣʘʜʳ. ʆʩʳ ʩᴅʪʪʝ ʤסײʘʣʽʤ: 

ï ʅʝʣʽʢʪʝʥ ʪʘʙʳʣסʘʥ ʪװʙʽʨʣʝʨʜʽש ʙʽʨʽ ʞʘʨʘʤʩʳʟ ʙʦʣʜʳ? 

ï פʘʡ ץʘʜʘʤʜʘ ʘʨʪʳץ ʪװʙʽʨ ʧʘʡʜʘ ʙʦʣʜʳ? 

ï ʊʝשʜʝʫʜʽ ʰʝʰʫʜʽש ʘʣʜʳʥʜʘ ץʘʥʜʘʡ ʰʘʨʪʪʘʨʜʳ ʝʩʢʝʨʫ ץʘʞʝʪ? 

ʜʝʛʝʥ ʩײʨʘץʪʘʨ ץʦʶ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʥʘʟʘʨʳʥ ʝʩʝʧʪʽש 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤᴅʥʽʥʝ ʘʫʜʘʨʘʜʳ. ɹײʣ ʪᴅʩʽʣ ʦץʫʰʳʣʘʨʜʳש ʤʝʭʘʥʠʢʘʣʳץ 

ᴅʨʝʢʝʪʪʝʥ ʩʘʥʘʣʳ ʦʡʣʘʫסʘ ʢᴇʰʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. 

ʀʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫʜʘ ʧʨʦʙʣʝʤʘʣʳץ ʩײʨʘץʪʘʨʜʳש ʤʘשʳʟʳ 

ʝʨʝʢʰʝ. ʄסײʘʣʽʤ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʞʘשʘ ʝʨʝʞʝʥʽ ʙʽʨʜʝʥ ʪװʩʽʥʜʽʨʽʧ ʙʝʨʤʝʡ, 

ʦץʫʰʳʣʘʨʜʳ ʦʡʣʘʥʫסʘ ʞʝʪʝʣʝʡʪʽʥ ʩײʨʘץʪʘʨ ץʦʷʜʳ. ʄʳʩʘʣʳ, 

 

Ѝςὼ σ  ὼ ρ 
 

ʪʝשʜʝʫʽʥ ץʘʨʘʩʪʳʨʫ ʢʝʟʽʥʜʝ: 

ï ʊװʙʽʨ ʘʩʪʳʥʜʘסʳ ᴇʨʥʝʢ ץʘʥʜʘʡ ʤᴅʥ ץʘʙʳʣʜʘʫʳ ʢʝʨʝʢ? 

ï ʊʝשʜʝʫʜʽש ʦש ʞʘסʳ ץʘʥʜʘʡ ʞʘסʜʘʡʜʘ ʪʝʨʽʩ ʙʦʣʤʘʡʜʳ? 

ï ʅʝʣʽʢʪʝʥ ʢʚʘʜʨʘʪʪʘʫ ʢʝʟʽʥʜʝ ʘʨʪʳץ ʪװʙʽʨ ʧʘʡʜʘ ʙʦʣʫʳ ʤװʤʢʽʥ? 

ʜʝʛʝʥ ʧʨʦʙʣʝʤʘʣʳץ ʩײʨʘץʪʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʘʣʜʘʫ ʞʘʩʘʫʳʥʘ ʞʘסʜʘʡ 

ʪʫסʳʟʘʜʳ. ʄײʥʜʘʡ ʪᴅʩʽʣ ʦץʫʰʳʣʘʨʜʳש ʜʘʡʳʥ ʬʦʨʤʫʣʘʥʳ ʞʘʪʪʘʫʳʥʘ ʝʤʝʩ, 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʟʘשʜʳʣʳץʪʘʨʜʳ ʪװʩʽʥʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʇʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʪʘסʳ ʙʽʨ ʪʠʽʤʜʽ ʞʦʣʳ ï 

 ʜʝʫʣʝʨʜʽ ʰʝʰʫשʫʰʳʣʘʨ ʠʨʨʘʮʠʦʥʘʣ ʪʝץʘʪʝ ʰʝʰʽʤʜʝʨʜʽ ʪʘʣʜʘʫ. ʇʨʘʢʪʠʢʘʜʘ ʦץ

ʙʘʨʳʩʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʪʠʧʪʽʢ ץʘʪʝʣʝʨ ʞʽʙʝʨʝʜʽ. ʆʣʘʨʜʳש ʽʰʽʥʜʝ: 

ï ʘʥʳץʪʘʣʫ ʦʙʣʳʩʳʥ ʝʩʢʝʨʤʝʫ; 

ï ʢʚʘʜʨʘʪʪʘʫ ʢʝʟʽʥʜʝ ʪʘשʙʘʣʘʨʜʳ ʜײʨʳʩ ץʦʣʜʘʥʙʘʫ; 

ï ʪװʙʽʨʣʝʨʜʽ ʪʝʢʩʝʨʤʝʫ; 

ï ʘʨʠʬʤʝʪʠʢʘʣʳץ ץʘʪʝʣʝʨ ʞʽʙʝʨʫ; 

ï ʪʝשʜʝʫʜʽש ʤʘסʳʥʘʩʳʥ ʪװʩʽʥʙʝʫ 

ʩʠʷץʪʳ ץʘʪʝʣʝʨ ʞʠʽ ʢʝʟʜʝʩʝʜʽ. ʄסײʘʣʽʤ ʦʩʳʥʜʘʡ ץʘʪʝ ʰʝʰʽʤʜʝʨʜʽ ʩʘʙʘץʪʘ 

 ,ʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘ ʘʣʘʜʳ. ʄʳʩʘʣʳץ ʩʳʥʠ ʦʡʣʘʫ שʫʰʳʣʘʨʜʳץʳʣʳ ʦץʦʣʜʘʥʫ ʘʨץ

ʪʘץʪʘʜʘ ץʘʪʝ ʰʳסʘʨʳʣסʘʥ ʝʩʝʧ ʢᴇʨʩʝʪʽʣʽʧ, ʦץʫʰʳʣʘʨʜʘʥ ץʘʪʝʥʽ ʪʘʙʫ ʪʘʣʘʧ 

ʝʪʽʣʝʜʽ. ɹײʣ ʪᴅʩʽʣ ʦץʫʰʳʣʘʨʜʳש ʜᴅʣʝʣʜʝʫ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ᴇʟ ʦʡʳʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʫʛʝ װʡʨʝʪʝʜʽ. 

ʀʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫʜʘ ʩʘʣʳʩʪʳʨʫ ᴅʜʽʩʽ ʘʨץʳʣʳ ʧʨʦʙʣʝʤʘʣʳץ 

ʞʘסʜʘʷʪ ײץʨʫ ʜʘ ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄסײʘʣʽʤ ײץʨʳʣʳʤʳ ץײʩʘʩ ʝʢʽ ʪʝשʜʝʫʜʽ 

 ,ʳʪʪʘʡʜʳ. ʄʳʩʘʣʳסʘ ʙʘסʳʥ ʪʘʣʜʘʫסʘʡʳʨʤʘʰʳʣʳ שʩʳʥʳʧ, ʦʣʘʨʜʳײ
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Ѝὼ ρ  ὼ 
 

ʞᴅʥʝ 

 

Ѝὼ ρ = x + 3 

 

ʪʝשʜʝʫʣʝʨʽʥ ʩʘʣʳʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʙʽʨʽʥʰʽ ʪʝשʜʝʫʜʽש ʰʝʰʽʤʽ ʙʘʨ 

ʝʢʝʥʽʥ, ʘʣ ʝʢʽʥʰʽ ʪʝשʜʝʫʜʽש ʰʝʰʽʤʽ ʙʦʣʤʘʡʪʳʥʳʥ ʙʘʡץʘʡʜʳ. ʆʩʳ ʞʘסʜʘʡʜʘ: 

ï ʅʝʣʽʢʪʝʥ ʝʢʽʥʰʽ ʪʝשʜʝʫʜʽש ʰʝʰʽʤʽ ʞʦץ? 

ï ʊʝשʜʝʫʜʽש ʝʢʽ ʙᴇʣʽʛʽʥʽץ שʘʩʠʝʪʪʝʨʽ ץʘʥʜʘʡ? 

ï ʐʝʰʽʤʥʽש ʙʦʣʫʳʥ ʘʣʜʳʥ ʘʣʘ ʘʥʳץʪʘʫסʘ ʙʦʣʘ ʤʘ? 

ʜʝʛʝʥ ʩײʨʘץʪʘʨ ʘʨץʳʣʳ ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪ ץʘʣʳʧʪʘʩʘʜʳ. ɹײʣ ʪᴅʩʽʣ 

ʦץʫʰʳʣʘʨʜʳש ʘʥʘʣʠʪʠʢʘʣʳץ ʦʡʣʘʫʳʥ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. 

ʀʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʛʨʘʬʠʢʪʽʢ ʪᴅʩʽʣ ʘʨץʳʣʳ ʦץʳʪʫ ʧʨʦʙʣʝʤʘʣʳץ 

ʦץʳʪʫʜʳש ʤʘשʳʟʜʳ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɻʨʘʬʠʢʪʝʨʜʽ ץʦʣʜʘʥʫ 

ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʪʝשʜʝʫʜʽש ʤʘסʳʥʘʩʳʥ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʪװʩʽʥʝʜʽ. ʄʳʩʘʣʳ, 

 

Ѝὼ  ὼ ς 
 

ʪʝשʜʝʫʽʥ ʰʝʰʫʜʝ 

 

y = Ѝὼ  
 

ʞᴅʥʝ 

 

y = xī2 

 

ʬʫʥʢʮʠʷʣʘʨʳʥʳש ʛʨʘʬʠʢʪʝʨʽ ʩʘʣʳʩʪʳʨʳʣʘʜʳ. ʆץʫʰʳʣʘʨ ʛʨʘʬʠʢʪʝʨʜʽש 

 :ʥʜʘʡ ʪᴅʩʽʣײʰʝʰʽʤʽʥ ʪʘʙʘʜʳ. ʄ שʜʝʫʜʽשʳʣʳ ʪʝץʪʘʫ ʘʨץʢʪʝʣʝʨʽʥ ʘʥʳװʠʳʣʳʩʫ ʥץ

ï ʪʝשʜʝʫʜʽש ʰʝʰʽʤʜʝʨʽʥʽש ʩʘʥʳʥ ʙʦʣʞʘʫסʘ; 

ï ʘʨʪʳץ ʪװʙʽʨʣʝʨʜʽ ʘʥʳץʪʘʫסʘ; 

ï ʬʫʥʢʮʠʷʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɻʨʘʬʠʢʪʽʢ ʪᴅʩʽʣ ʦץʫʰʳʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʳʧ, 

ʤʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ ʪװʩʽʥʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ. 

 ʳʣʳץʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʨ ץʳʪʪʘ ʮʠʬʨʣʳץʘʟʽʨʛʽ ʫʘפ

ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʢʝשʝʡʽʧ ʢʝʣʝʜʽ. GeoGebra, Desmos 

ʩʠʷץʪʳ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʨץʳʣʳ ʠʨʨʘʮʠʦʥʘʣ ʬʫʥʢʮʠʷʣʘʨʜʳש ʛʨʘʬʠʢʪʝʨʽʥ 

ʜʠʥʘʤʠʢʘʣʳץ ʪװʨʜʝ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. ʆץʫʰʳʣʘʨ ʧʘʨʘʤʝʪʨʣʝʨʜʽש ᴇʟʛʝʨʫʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʛʨʘʬʠʢʪʝʨʜʽץ שʘʣʘʡ ᴇʟʛʝʨʝʪʽʥʽʥ ʙʘץʳʣʘʧ, ʪʝשʜʝʫʜʽש ʰʝʰʽʤʽʥ 

ʟʝʨʪʪʝʡʜʽ. ɹײʣ ʪᴅʩʽʣ ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝ 

 ʧᴅʥʛʝ ʜʝʛʝʥ שʫʰʳʣʘʨʜʳץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʦװʘ ʤסʡʳʤʜʘʩʪʳʨʫײ

 .ʳʥ ʘʨʪʪʳʨʘʜʳסʫʰʳʣʳסʳʟʳץ

ʀʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ᴇʤʽʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʩʝʧʪʝʨ ʘʨץʳʣʳ ʦץʳʪʫ ʜʘ 

ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳש ʪʠʽʤʜʽ ʪװʨʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʌʠʟʠʢʘ, 
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ʪʝʭʥʠʢʘ, ʘʨʭʠʪʝʢʪʫʨʘ ʥʝʤʝʩʝ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʝʩʝʧʪʝʨʜʝ ʢʚʘʜʨʘʪ 

ʪװʙʽʨʣʝʨ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ [10]. ʄײʥʜʘʡ ʝʩʝʧʪʝʨʜʽ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʥʽש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳʥ ʪװʩʽʥʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ 

 ʟʝʨʪʪʝʫʰʽʣʽʢ שʫʰʳʣʘʨʜʳץʘ ʥʝʛʽʟʜʝʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʦסʜʘʡʣʘʨסʘʪʘʨ ᴇʤʽʨʣʽʢ ʞʘץ

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש ʧᴅʥʛʝ ץʳʟʳסʫʰʳʣʳסʳʥ ʢװʰʝʡʪʝʜʽ. 

ʇʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞװʡʝʣʽ ʪװʨʜʝ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɹײʣ 

ʜʘסʜʳʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʝʢ ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʜʝ סʘʥʘ ʝʤʝʩ, ʞʘʣʧʳ ʦץʫ 

ᴅʨʝʢʝʪʽʥʜʝ ʜʝ ʪʘʙʳʩʪʳ ʙʦʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫʜʘ ʧʨʦʙʣʝʤʘʣʳץ 

ʞʘסʜʘʷʪʪʘʨʜʳ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ, 

ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ʇʨʦʙʣʝʤʘʣʳץ ᴅʜʽʩ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʜʽ ʪʝʨʝש 

ʤʝשʛʝʨʽʧ, ʝʩʝʧʪʝʨʜʽ ʩʘʥʘʣʳ ʪװʨʜʝ ʰʝʰʫʛʝ װʡʨʝʥʝʜʽ. ʉʦʥʜʳץʪʘʥ ʧʨʦʙʣʝʤʘʣʳץ 

ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨ ʪʘץʳʨʳʙʳʥʜʘ ʞװʡʝʣʽ ץʦʣʜʘʥʫ 

 ʙʽʨʽ ʙʦʣʳʧ שʳʪʪʘʨʳʥʳסʳʟʜʳ ʙʘשʤʘ שʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽץʘʟʽʨʛʽ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץ

ʪʘʙʳʣʘʜʳ. 

ϧʦʨʳʪʳʥʜʳ.  

 ץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʧʨʦʙʣʝʤʘʣʳץʜʝʫʣʝʨʜʽ ʦשʦʨʳʪʘ ʢʝʣʝ, ʠʨʨʘʮʠʦʥʘʣ ʪʝפ

ʞʘסʜʘʷʪʪʘʨʜʳ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʜʽ ʪʝʨʝש ᴅʨʽ ʩʘʥʘʣʳ 

ʤʝשʛʝʨʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ʇʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʦץʫʰʳʣʘʨʜʳש ʜʘʡʳʥ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ʤʝʭʘʥʠʢʘʣʳץ ʪװʨʜʝ ץʦʣʜʘʥʫʳʥʘ ʝʤʝʩ, 

ʝʩʝʧʪʽײץ שʨʳʣʳʤʳʥ ʪʘʣʜʘʫסʘ, ʣʦʛʠʢʘʣʳץ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʞᴅʥʝ ʰʝʰʫʜʽש 

ʪʠʽʤʜʽ ʪᴅʩʽʣʜʝʨʽʥ ᴇʟʜʽʛʽʥʝʥ ʽʟʜʝʫʛʝ ʙʘסʳʪʪʘʡʜʳ. ɹײʣ ʪᴅʩʽʣ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʦʡʣʘʫ ʤᴅʜʝʥʠʝʪʽʥ 

 .ʘʨʘʜʳץʳʟʜʳ ʨᴇʣ ʘʪשʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘץ

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫʜʘ ʢʝʟʜʝʩʝʪʽʥ ʥʝʛʽʟʛʽ 

 ,ʪʘʣʫ ʦʙʣʳʩʳʥ ʝʩʢʝʨʤʝʫץʫʰʳʣʘʨ ʢᴇʙʽʥʝʩʝ ʘʥʳץʪʘʣʜʳ. ʆץʪʘʨ ʘʥʳץʠʳʥʜʳץ

ʢʚʘʜʨʘʪʪʘʫ ʢʝʟʽʥʜʝ ʘʨʪʳץ ʪװʙʽʨʣʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥ ʙʘʡץʘʤʘʫ, ʪװʙʽʨʣʝʨʜʽ 

ʪʝʢʩʝʨʤʝʫ ʩʠʷץʪʳ ץʘʪʝʣʽʢʪʝʨ ʞʽʙʝʨʝʜʽ. ʆʩʳʥʜʘʡ ץʠʳʥʜʳץʪʘʨʜʳ ʞʦʶʜʘ 

ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳ ʞװʡʝʣʽ ʪװʨʜʝ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ 

ʝʢʝʥʽ ʙʘʡץʘʣʜʳ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ 

ʦʡʣʘʫʳ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʽʣ ʤᴅʜʝʥʠʝʪʽ, ʜᴅʣʝʣʜʝʫ ʜʘסʜʳʣʘʨʳ, ʩʳʥʠ ʦʡʣʘʫ 

 ʣײʪʘʣʜʳ. ɹץʳʥʜʳ ʜʘʤʠʪʳʥʳ ʘʥʳץʘʨץ ,ʘʙʽʣʝʪʽ, ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫ ᴅʨʝʢʝʪʽץ

ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ʧᴅʥʛʝ ʜʝʛʝʥ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʳʥ ʘʨʪʪʳʨʫסʫʰʳʣʳסʳʟʳץ

 ʪʳץʜʘʡʳʥʜʘ GeoGebra, Desmos ʩʠʷסʙʽʣʽʤ ʙʝʨʫ ʞʘ ץʘʟʽʨʛʽ ʮʠʬʨʣʳפ

ʠʥʪʝʨʘʢʪʠʚʪʽ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳ ʪʠʽʤʜʽ 

 ʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄװʦʩʳʤʰʘ ʤץ ʘסʡʳʤʜʘʩʪʳʨʫײ

ʦץʫʰʳʣʘʨʜʳש ʢᴇʨʥʝʢʽ ץʘʙʳʣʜʘʫʳʥ ʞʘץʩʘʨʪʳʧ, ʤʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ 

ʪʝʨʝש ʪװʩʽʥʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʠʨʨʘʮʠʦʥʘʣ ʪʝשʜʝʫʣʝʨʜʽ ʦץʳʪʫʜʘ ʧʨʦʙʣʝʤʘʣʳץ ᴅʜʽʩʪʽ 

 ʟʝʨʪʪʝʫʰʽʣʽʢ ʞᴅʥʝ שʫʰʳʣʘʨʜʳץʦ ,שʦʣʜʘʥʫ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳץ
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ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫʜʳש ʤʘשʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʧʨʦʙʣʝʤʘʣʳץ 

ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞװʡʝʣʽ ᴅʨʽ ʤʘץʩʘʪʪʳ ʪװʨʜʝ ץʦʣʜʘʥʫ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ 

ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʽ ʜʝʧ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ 

ʙʦʣʘʜʳ. 
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ʉ. ʉʘʤʘʪʠʣʘ, ʉ. ײפʨʤʘʥסʘʣʠ, ʂ. ʆʣʞʘʙʘʡ 
ʉʪʫʜʝʥʪʪʝʨ, ϧʘʟʘϨ ϰʣʪʪʳϨ Ϩʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳϨ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ ʭʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞװʡʝʣʽ 

 ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʧᴅʥʛʝ ʜʝʛʝʥ ץʪʘʥʳʤʜʳ שʫʰʳʣʘʨʜʳץʳʣʳ ʦץʦʣʜʘʥʫ ʘʨץ

 ʥʝʛʽʟʛʽ שʘʨʘʩʪʳʨʳʣʘʜʳ. ɿʝʨʪʪʝʫʜʽץ ʳʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽסʫʰʳʣʳסʳʟʳץ

ʤʘץʩʘʪʳ ï ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ 

ʩʠʪʫʘʮʠʷʣʳץ ʝʩʝʧʪʝʨ ʤʝʥ ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʙʽʣʽʤ ʩʘʧʘʩʳʥʘ 

ᴅʩʝʨʽʥ ʘʥʳץʪʘʫ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʰʳסʘʨʤʘʰʳʣʳץ ʦʨʪʘʥʳש ʦץʫʰʳʣʘʨʜʳש 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʳʧ, ʭʠʤʠʷʣʳסײ ץʳʤʜʘʨʜʳ ʪʝʨʝש ʪװʩʽʥʫʛʝ ʩʝʧʪʽʛʽʥ 

ʪʠʛʽʟʝʪʽʥʽ ʘʡץʳʥʜʘʣʜʳ. ɾײʤʳʩ ץʦʨʳʪʳʥʜʳʩʳ ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʙʝʪʽʥʰʝ ʰʝʰʽʤ 

 שʽʣʛʝʨʽʣʝʛʝʥʽʥ ʞᴅʥʝ ʧᴅʥʛʝ ʜʝʛʝʥ ʽʰʢʽ ʤʦʪʠʚʘʮʠʷʩʳʥʳ שʜʳʣʘʨʳʥʳסʘʙʳʣʜʘʫ ʜʘץ

ʞʦסʘʨʳʣʘסʘʥʳ ʟʝʨʪʪʝʣʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʭʠʤʠʷ, ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ, ʪʘʥʳʤʜʳץ 

 .ʳʪʫץʝʩʝʧʪʝʨ, ʙʝʣʩʝʥʜʽ ʦ ץʩʠʪʫʘʮʠʷʣʳ ,ץʫʰʳʣʳסʳʟʳץ

 

 

 ï ʙʽʣʽʤ ץʽʩʪʽʛʽʥʜʝʛʽ ʙʘʩʪʳ ʙʘʩʳʤʜʳשʙʽʣʽʤ ʙʝʨʫ ʢʝ ץʜʘ ʞʘᴃʘʥʜʳשʘʟʽʨʛʽ ʪʘפ

ʘʣʫʰʳʣʘʨʜʳש ʘʣסʘʥ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʝʨʽʥ ᴇʤʽʨʣʽʢ ʞʘסʜʘʷʪʪʘʨʜʘ ʪʠʽʤʜʽ ץʦʣʜʘʥʘ 

ʘʣʫ ץʘʙʽʣʝʪʽʥ, ʷסʥʠ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʜʘʤʳʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ץʡʝʩʽʥʜʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ-ʤʘʪʝʤʘʪʠʢʘʣʳװʦʨʪʘ ʙʽʣʽʤ ʙʝʨʫ ʞ שʩʪʘʥʥʳץʘʟʘפ

ʙʘסʳʪʪʘסʳ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫ ʩʘʧʘʩʳʥ ʢᴇʪʝʨʫ, ʦʥʳש ʽʰʽʥʜʝ ʭʠʤʠʷ ʧᴅʥʽʥʝ ʜʝʛʝʥ 

ʦץʫʰʳ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʩʽ ᴇʟʝʢʪʽʣʽʛʽʥ ʞʦסʘʣʪץʘʥ ʝʤʝʩ. ʍʠʤʠʷ ï 

ʜʝʨʝʢʩʽʟ סײʳʤʜʘʨ ʤʝʥ ʢװʨʜʝʣʽ ʬʦʨʤʫʣʘʣʘʨסʘ, ʢᴇʧ ʩʘʪʳʣʳ ʨʝʘʢʮʠʷʣʘʨ ʤʝʥ 

ʟʘשʜʳʣʳץʪʘʨסʘ ʪʦʣʳ ʧᴅʥ. ʉʦʥʜʳץʪʘʥ ʤʝʢʪʝʧ ץʘʙʳʨסʘʩʳʥʜʘסʳ ʦץʫʰʳʣʘʨʜʳש 

ʢᴇʧʰʽʣʽʛʽ ʙײʣ ʧᴅʥʜʽ ʪװʩʽʥʫʽ ץʠʳʥ ʞᴅʥʝ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝʥ ʘʣʰʘס ץʳʣʳʤ ʨʝʪʽʥʜʝ 

 ʨʣʽװʘʨʪʫ, ʜᴅʩʪשʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʞʘץʘʙʳʣʜʘʡʜʳ. ʆʩʳ ʦʨʘʡʜʘ, ʭʠʤʠʷʥʳ ʦץ

ʘץʧʘʨʘʪ ʙʝʨʫʰʽ ʩʪʠʣʴʜʝʥ ʙʘʩ ʪʘʨʪʳʧ, ʦץʫʰʳʥʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʦʷʪʘʪʳʥ ʰʳסʘʨʤʘʰʳʣʳץ ʪᴅʩʽʣʜʝʨʜʽ ʝʥʛʽʟʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʧ ʦʪʳʨ [1]. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʥʝʛʽʟʛʽ ᴇʟʝʢʪʽʣʽʛʽ ï ʭʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ 

ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞװʡʝʣʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʽʰʢʽ 

ʤʦʪʠʚʘʮʠʷʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ ʜʝשʛʝʡʽʥ ʢᴇʪʝʨʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʐʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʜʝʛʝʥʽʤʽʟ ï ʦץʫʰʳʜʘʥ ʪʝʢ ʙʽʣʽʤʜʽ 
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 ʘʰʘ ʧʘʡʳʤʜʘʫʜʳ, ʙʦʣʞʘʤ ʞʘʩʘʫʜʳ ʞᴅʥʝ ᴇʟʽʥʜʽʢשʘʥʘ ʝʤʝʩ, ʦʥʳ ʞʘס ʘʡʪʘʣʘʫʜʳץ

ʞʘשʘ ᴇʥʽʤ ʞʘʩʘʧ ʰʳסʘʨʫʜʳ ʪʘʣʘʧ ʝʪʝʪʽʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞײʤʳʩʪʘʨ. ʄײʥʜʘʡ 

ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʥʳש çʤʝʥ ʤײʥʳ ʥʝ װʰʽʥ ʦץʠʤʳʥ?è ʜʝʛʝʥ ʩײʨʘסʳʥʘ ʞʘʫʘʧ 

ʙʝʨʝ ʦʪʳʨʳʧ, ʦʥʳ ʟʝʨʪʪʝʫʰʽʣʽʢ ʧʦʟʠʮʠʷסʘ ץʦʷʜʳ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʟʘʤʘʥʘʫʠ ײץʨʘʣʳ 

ʨʝʪʽʥʜʝ Lesson Study (ʩʘʙʘץʪʳ ʟʝʨʪʪʝʫ) ʪᴅʩʽʣʽ ʥʝʛʽʟʛʝ ʘʣʳʥʜʳ. ɹײʣ ᴅʜʽʩ 

ʤסײʘʣʽʤʛʝ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘסʳ ᴅʨʙʽʨ ʦץʫʰʳʥʳש ʽʩ-ᴅʨʝʢʝʪʽʥ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ 

ʙʘץʳʣʘʫסʘ, ᴅʟʽʨʣʝʥʛʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʰʳʥʘʡʳ 

ʫʘץʳʪʪʘ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. Lesson Study ʮʠʢʣʽ ʘʷʩʳʥʜʘ ʩʘʙʘץʪʘʨʜʳ 

ʙʽʨʣʝʩʝ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ɸ, ɺ, ʉ ʦץʫʰʳʣʘʨʳʥʳש ʪʘʥʳʤʜʳץ ʽʣʛʝʨʽʣʝʫʽʥ 

  .ʘ ʞʦʣ ʘʰʘʜʳסʨʽʥ ʽʩʢʝ ʘʩʳʨʫװʘʥ ʪסʩʘʨʘʣʘʥ שʳʪʫʜʳץʘʣʘʫ ï ʦסʘʜʘץ

ʄʘץʘʣʘʥʳש ʤʘץʩʘʪʳ ï ʭʠʤʠʷʣʳץ ʝʩʝʧʪʝʨ ʤʝʥ ʩʠʪʫʘʮʠʷʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳ 

ʰʳסʘʨʤʘʰʳʣʳץ ʪײʨסʳʜʘʥ ᴇשʜʝʧ, ʩʘʙʘץ ʧʨʦʮʝʩʽʥʝ ʝʥʛʽʟʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ סʳʣʳʤʠ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʪײʨסʳʜʘʥ ʜᴅʣʝʣʜʝʫ. ʐʳסʘʨʤʘʰʳʣʳץץʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʫ ʦʨʪʘʩʳʥ 

 ʳʣʳʤʠס שʳʥʳʰʳʥ ʩʝʡʽʣʪʽʧ, ʦʣʘʨʜʳץʦʨץ ʧᴅʥʛʝ ʜʝʛʝʥ שʫʰʳʣʘʨʜʳץʨʫ ʦײץ

ʪʝʨʤʠʥʦʣʦʛʠʷʥʳ ʝʨʢʽʥ ʤʝשʛʝʨʫʽʥʝ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥʳש 

 ʳסʳʪʫʜʘץʣ ʟʝʨʪʪʝʫ ʭʠʤʠʷʥʳ ʦײʧʘʣ ʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, ʙץʳ שʘʣʳʧʪʘʩʫʳʥʘ ʦץ

ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʤʝʢʪʝʧʪʝʛʽ 

ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʙʽʣʽʤʽʥʽש ʩʘʧʘʣʳץ ʜʝשʛʝʡʽʥ ʞʘשʘ ʩʘʪʳסʘ ʢᴇʪʝʨʫʜʽ ʢᴇʟʜʝʡʜʽ[2]. 

 

Ϸʜʝʙʠʝʪʢʝ ʰʦʣʫ. 

ʆץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫ ʤᴅʩʝʣʝʩʽ ʧʝʜʘʛʦʛʠʢʘ ʤʝʥ 

ʧʩʠʭʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʜʘ ʽʨʛʝʣʽ ʟʝʨʪʪʝʫ ʥʳʩʘʥʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʇʩʠʭʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʰʳסʘʨʤʘʰʳʣʳץ ï ʙײʣ ʪײʣסʘʥʳש ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ 

ʰʝʰʽʤʜʝʨ ʪʘʙʫ ץʘʙʽʣʝʪʽ ʤʝʥ ʞʘשʘ ײץʥʜʳʣʳץʪʘʨʜʳ ʞʘʩʘʫ ʧʨʦʮʝʩʽ ʨʝʪʽʥʜʝ 

 ץʘʨʤʘʰʳʣʳסʙʝʢʪʝʨʽʥʜʝ ʰʳשʘʨʘʩʪʳʨʳʣʘʜʳ. ɼʞ. ɻʠʣʬʦʨʜ ʧʝʥ ʕ.ʇ. ʊʦʨʨʝʥʩ ʝץ

ʦʡʣʘʫʜʳש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʨʝʪʽʥʜʝ ʦʡʜʳש ʞװʡʨʽʢʪʽʛʽ, ʠʢʝʤʜʽʣʽʛʽ ʞᴅʥʝ 

ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʛʽ (ʦʨʠʛʠʥʘʣʜʳʣʳץ) ʘʪʘʧ ʢᴇʨʩʝʪʽʣʛʝʥ.  

ʍʠʤʠʷʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʜʝ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

 ʨʘʭʤʝʪʦʚ, ʅ. ʉʘʨʳʙʝʢʦʚʘ ʞᴅʥʝײʘʣʳʤʜʘʨ ʅ.ʅ. ʅס ץʳʟʳʥ ʦʪʘʥʜʳשʤʘ שʦʣʜʘʥʫʜʳץ

ʙʘʩץʘʣʘʨʳ ᴇʟ ʝשʙʝʢʪʝʨʽʥʜʝ ʞʘʥ-ʞʘץʪʳ ʪʘʣʜʘסʘʥ. ʆʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, ʭʠʤʠʷʣʳץ 

ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʰʳסʘʨʤʘʰʳʣʳץ ï ʙײʣ ʦץʫʰʳʥʳש ʭʠʤʠʷʣʳץ ʟʘשʜʳʣʳץʪʘʨʜʳ 

ʪʘʥʠ ʦʪʳʨʳʧ, ʦʥʳ ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʫʳ ʞᴅʥʝ ʞʘשʘ ʩʠʪʫʘʮʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ 

ʰʝʰʝ ʘʣʫʳ. ᴄʩʽʨʝʩʝ, ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʦʷʪʫʜʘ 

ʭʠʤʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʤʝʥ ʣʦʛʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽש ʨᴇʣʽ ʞʦסʘʨʳ [3]. 

Lesson Study ʪᴅʩʽʣʽʥʽש ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʘסʳ ʪʠʽʤʜʽʣʽʛʽ ʞʘʧʦʥʜʳץ 

ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש (ʄ. ʃʠʙʝʨʤʘʥ, ʉ. ʃʴʶʠʩ) ʞᴅʥʝ ʦʪʘʥʜʳץ ʤʘʤʘʥʜʘʨʜʳש 

(çʅʘʟʘʨʙʘʝʚ ɿʠʷʪʢʝʨʣʽʢ ʤʝʢʪʝʧʪʝʨʽè ɼɹɹױ ʪᴅʞʽʨʠʙʝʩʽ) ʝשʙʝʢʪʝʨʽʥʜʝ 

ʥʝʛʽʟʜʝʣʛʝʥ. ɹײʣ ᴅʜʽʩʪʝʤʝ ʤסײʘʣʽʤʛʝ çʩʘʙʘץʪʳ ʙʘסʘʣʘʫʜʘʥè çʦץʫʰʳʥʳש ʦץʫʳʥ 

ʙʘסʘʣʘʫסʘè ʢᴇʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴄʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, Lesson 

Study ʘʷʩʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʝʥʛʽʟʫ ʦץʫʰʳʣʘʨʜʳש ʢʦʛʥʠʪʠʚʪʽ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ײץʟʳʨʝʪʪʽʣʽʛʽʥ ʜʝ 

ʘʨʪʪʳʨʘʜʳ.  
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 ʝʩʝʧʪʝʨʜʽ (çcase-study») ץʳ ʟʝʨʪʪʝʫʣʝʨʜʝ ʩʠʪʫʘʮʠʷʣʳסʜʘשʘʟʽʨʛʽ ʪʘפ

ʭʠʤʠʷʤʝʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ ʤᴅʩʝʣʝʩʽ ʙʝʣʩʝʥʜʽ ʪʘʣץʳʣʘʥʫʜʘ. נʘʣʳʤʜʘʨ 

ʇ.ʀ.ɹʝʩʧʘʣʦʚ ʧʝʥ ʦʨʤʘʥʜʳץ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʧʽʢʽʨʽʥʰʝ, ᴇʤʽʨʣʽʢ ʞʘסʜʘʷʪʪʘʨסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ (ʤʳʩʘʣʳ, ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʥʝʤʝʩʝ 

ʪʘסʘʤʜʳץ ץʦʩʧʘʣʘʨ ʪʫʨʘʣʳ) ʦץʫʰʳʥʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥ 

  .ʥʝʛʽʟʛʽ ʪʝʪʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ

ʆʩʳʣʘʡʰʘ, ᴅʜʝʙʠʝʪʪʝʨʛʝ ʞʘʩʘʣסʘʥ ʰʦʣʫ ʭʠʤʠʷ ʩʘʙʘסʳʥʜʘ 

ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ Lesson Study ʪᴅʩʽʣʽʤʝʥ ײʰʪʘʩʪʳʨʫʜʳש 

ʪʝʦʨʠʷʣʳץ ʙʘʟʘʩʳ ʞʝʪʢʽʣʽʢʪʽ ʝʢʝʥʽʥ, ʘʣʘʡʜʘ ʦʥʳ ʥʘץʪʳ ʪʘץʳʨʳʧʪʘʨ ʙʦʡʳʥʰʘ 

ʞװʡʝʣʝʫ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫ ᴅʣʽ ʜʝ ʞʝʪʽʣʜʽʨʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 

ɿʝʨʪʪʝʫ ϸʜʽʩʪʝʤʝʩʽ. 

ʌʦʢʫʩ-ʦϨʫʰʳʣʘʨʜʳ ʪʘϬʜʘʫ ʞϸʥʝ ʟʝʨʪʪʝʫ ʢʨʠʪʝʨʠʡʣʝʨʽʥ ʥʝʛʽʟʜʝʫ. 

ɿʝʨʪʪʝʫʜʽש ʧʨʘʢʪʠʢʘʣʳץ ʢʝʟʝשʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ 

ᴅʣʝʫʝʪʽʥ ʩʘʧʘʣʳ ʙʘסʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ Lesson Study ᴅʜʽʩʪʝʤʝʩʽʥʝ ʩᴅʡʢʝʩ ʬʦʢʫʩ-

ʦץʫʰʳʣʘʨʜʳ ʽʨʽʢʪʝʫ ʞװʨʛʽʟʽʣʜʽ. ɹײʣ ץʘʜʘʤ ʩʳʥʳʧʪʘסʳ ʞʘʣʧʳ 16 ʦץʫʰʳʥʳש 

ʪʘʥʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦץʳʪʫʜʳש ʩʘʨʘʣʘʥסʘʥ ʪᴅʩʽʣʽʥ ʞװʟʝʛʝ 

ʘʩʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʊʘשʜʘʣסʘʥ װʰ ʦץʫʰʳ (ɸ, ɺ, ʉ ʥʳʩʘʥʘʣʳ ʦץʫʰʳʣʘʨʳ) 

ʟʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʠʥʜʠʢʘʪʦʨʳ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʳʧ, ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʘ ʪᴅʥ 

ʜʝʨʙʝʩ ʜʘʤʫ ʪʨʘʝʢʪʦʨʠʷʣʘʨʳ ʩʳʟʳʣʜʳ [5]. 

ɸ ʦϨʫʰʳʩʳ çʂᴇʰʙʘʩʰʳ-ʢʨʝʘʪʦʨè ʨᴇʣʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʜʳ. ʆʥʳש ʙʘʩʪʳ 

ʩʠʧʘʪʪʘʤʘʩʳ ï ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝʛʽ ʞʦסʘʨʳ 

ʞʳʣʜʘʤʜʳץ ʧʝʥ ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʦʡʣʘʫ ץʘʙʽʣʝʪʽ. ʍʠʤʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ, ʩʦʥʳש 

ʽʰʽʥʜʝ ץʘʡʪʳʤʜʳʣʳץ ʧʝʥ ʵʥʝʨʛʠʷʥʳש ʩʘץʪʘʣʫ ʟʘשʜʳʣʳץʪʘʨʳʥ ʪװʩʽʥʜʽʨʫʜʝ ʦʣ 

ʪʝʢ ʦץʫʣʳץ ʰʝשʙʝʨʽʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʢʨʝʘʪʠʚʪʽ ʤʳʩʘʣʜʘʨ ʤʝʥ ץײʩʘʩʪʳץʪʘʨʜʳ 

ʝʨʢʽʥ ץʦʣʜʘʥʘʜʳ. ʊʦʧʪʳץ ʞײʤʳʩ ʢʝʟʽʥʜʝ ɸ ʦץʫʰʳʩʳ ʙʘʩץʘʣʘʨסʘ ʙʘסʳʪ-ʙʘסʜʘʨ 

ʙʝʨʝʪʽʥ ʞʝʪʝʢʰʽ ʨʝʪʽʥʜʝ ʢᴇʨʽʥʝʜʽ, ʩʦʥʜʳץʪʘʥ ʦʥʳש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ 

ʢᴇʰʙʘʩʰʳʣʳץ ץʘʩʠʝʪʪʝʨ ʤʝʥ ʢʨʝʘʪʠʚʪʽʣʽʢʪʽײ שʰʪʘʩʫʳ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʥʘʜʳ.  

ɺ ʦϨʫʰʳʩʳ çɸʥʘʣʠʪʠʢ-ʟʝʨʪʪʝʫʰʽè ʨʝʪʽʥʜʝ ʽʨʽʢʪʝʣʜʽ. ɹײʣ ʦץʫʰʳ 

ʭʠʤʠʷʣʳץ ʤʝʭʘʥʠʟʤʜʝʨʜʽ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʪʝʨʝש ʪʘʣʜʘʫסʘ ʙʝʡʽʤ. ʆʥʳש ʢװʰʪʽ 

ʞʘסʳ ï ʦʨʪʘץ ʰʳסʘʨʤʘʰʳʣʳץ ʰʝʰʽʤ ץʘʙʳʣʜʘʫʜʘ ʥʘץʪʳ סʳʣʳʤʠ ʜᴅʣʝʣʜʝʨʛʝ 

ʩװʡʝʥʫʽ ʞᴅʥʝ ʪʘʧʩʳʨʤʘʥʳש ʣʦʛʠʢʘʣʳײץ ץʨʳʣʳʤʳʥʜʘסʳ ץʘʪʝʣʝʨʜʽ ʢᴇʨʝ ʙʽʣʫʽ. ɺ 

ʦץʫʰʳʩʳ װʰʽʥ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʘʥʘʣʠʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʜʘסʜʳʣʘʨʳʥ 

ʞʝʪʽʣʜʽʨʫʜʽײץ שʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ײʩʳʥʳʣסʘʥ 

ʞʘסʜʘʷʪʪʘʨʜʳ ʞʝʪʽʣʜʽʨʫ ʞʦʣʜʘʨʳʥ ײʩʳʥʘ ʦʪʳʨʳʧ, ᴇʟ ʙʝʪʽʥʰʝ ʽʟʜʝʥʽʩ ʞʘʩʘʫסʘ 

ʤʘʰʳץʪʘʥʘʜʳ.  

ʉ ʦϨʫʰʳʩʳ çɾװʡʝʣʽ-ʪʝʦʨʝʪʠʢè ʩʘʥʘʪʳʥʘ ʞʘʪʘʜʳ. ʆʥʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽ 

ʤʳץʪʳ ʙʦʣסʘʥʳʤʝʥ, ʪʠʧʪʽʢ ʝʤʝʩ ʥʝʤʝʩʝ ʞʘשʘ ʞʘסʜʘʡʜʘסʳ ʩײʨʘץʪʘʨʜʳ ʪʘʣʜʘʫ 

 ʰʽʥ ʚʠʟʫʘʣʜʳװ ʫʰʳʩʳץʘʞʝʪ ʝʪʝʜʽ. ʉ ʦץ ʦʣʜʘʫʜʳץ ʳʪ ʧʝʥץʦʩʳʤʰʘ ʫʘץ ʰʽʥװ

ᴅʜʽʩʪʝʨ ʤʝʥ ʢʝʩʪʝʣʝʨʜʽש ʤʘשʳʟʳ ʟʦʨ, ʩʝʙʝʙʽ ʦʣʘʨ ʘʙʩʪʨʘʢʪʽʣʽ ʪʝʨʤʠʥʜʝʨʜʽ ᴇʟʘʨʘ 

ʣʦʛʠʢʘʣʳץ ʙʘʡʣʘʥʳʩץʘ ʢʝʣʪʽʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ɹײʣ ʦץʫʰʳʥʳש ʟʝʨʪʪʝʫʜʝʛʽ ʙʘʩʪʳ 

ʤʘץʩʘʪʳ ï ʙʽʣʽʤ ʞװʡʝʩʽʥ ʨʝʪʢʝ ʢʝʣʪʽʨʫ ʞᴅʥʝ ʭʠʤʠʷʣʳץ ᴅʣʝʤʜʽ ʪײʪʘʩ, ʞװʡʝʣʽ 

ʪװʨʜʝ ʪװʩʽʥʫʛʝ ץʦʣ ʞʝʪʢʽʟʫ.  
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ʌʦʢʫʩ-ʦץʫʰʳʣʘʨʜʳש ʦʩʳ װʰ ʪʠʧʽʥ ʪʘשʜʘʫ ʘʨץʳʣʳ ʙʽʟ ʭʠʤʠʷ ʩʘʙʘסʳʥʜʘסʳ 

ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʪʝʢ çʜʘʨʳʥʜʳè ʙʘʣʘʣʘʨסʘ סʘʥʘ ʝʤʝʩ, ᴅʨʪװʨʣʽ 

 .ʳʣʘʫʜʳ ʢᴇʟʜʝʜʽʢץʘʣʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʙʘץ ʘסʫʰʳʣʘʨץʛʝʡʽʥʜʝʛʽ ʦשʘʙʳʣʜʘʫ ʜʝץ

ʄײʥʜʘʡ ʩʘʨʘʣʘʥסʘʥ ʢʨʠʪʝʨʠʡʣʝʨ ʦץʫʰʳʣʘʨʜʳש ʘʣסʘʥ ʙʽʣʽʤʽʥ ʞʘʡ סʘʥʘ ץʘʡʪʘʣʘʧ 

 ʘʙʳʣʜʘʫʳʥʘ ʞᴅʥʝץ ʦʣʜʘʥʫʳʥʘ, ᴇʟʜʽʛʽʥʝʥ ʰʝʰʽʤץ ʜʘʡʜʘסʘ ʞʘשʦʡʤʘʡ, ʦʥʳ ʞʘץ

 ʣײʳ ʙסʦʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ʆʩʳʣʘʡʰʘ, Lesson Study ʘʷʩʳʥʜʘץ ʠʷʣʳʥ ʽʩʢʝץ

ʤʦʥʠʪʦʨʠʥʛ ʞװʡʝʩʽ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʥʘץʪʳ ײץʨʘʣʳʥʘ ʘʡʥʘʣʜʳ[6]. 

ʍʠʤʠʷ ʩʘʙʘϤʳʥʜʘϤʳ ʰʳϤʘʨʤʘʰʳʣʳϨ ʪʘʧʩʳʨʤʘʣʘʨ ʞϮʡʝʩʽ ʤʝʥ 

ʦϨʫʰʳʣʘʨʜʳϬ ʙʝʣʩʝʥʜʽʣʽʛʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʩʳʥʳʧʪʘסʳ 16 ʦץʫʰʳʥʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʘʨʥʘʡʳ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʢʝʰʝʥʽ ʝʥʛʽʟʽʣʜʽ. ɹײʣ 

ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʞʘʪʪʘʥʜʳ ʙʽʣʽʤʜʽ ץʘʡʪʘʣʘʧ ץʦʡʤʘʡ, ʦʥʳ ʞʘשʘ 

ʩʠʪʫʘʮʠʷʣʘʨʜʘ ץʦʣʜʘʥʫʳʥʘ, ʣʦʛʠʢʘʣʳץ ʪײʞʳʨʳʤʜʘʨ ʞʘʩʘʫʳʥʘ ʞᴅʥʝ ץʠʷʣʳʥ 

-ʫסʧʨʦʮʝʩʪʝʨʜʽ (ʪʦʪʳ ץʨʜʝʣʽ ʭʠʤʠʷʣʳװʘʥʜʘ, ʢץʘʥ. ɸʪʘʧ ʘʡʪסʳʪʪʘʣסʰʪʘʫʳʥʘ ʙʘײ

ʪʦʪʳץʩʳʟʜʘʥʫ, ץʘʡʪʳʤʜʳ ʨʝʘʢʮʠʷʣʘʨ) ʚʠʟʫʘʣʜʳ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪװʨʜʝ 

ʪװʩʽʥʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʩʠʪʫʘʮʠʷʣʳץ ʝʩʝʧʪʝʨ ʞװʡʝʩʽ ײץʨʘʩʪʳʨʳʣʜʳ.  

ʐʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ ʦץʫʰʳʣʘʨʜʳש 

ʩʘʙʘץץʘ ץʘʪʳʩʫ ʞᴅʥʝ ץʳʟʳסʫʰʳʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʪʘʣʜʘʥʜʳ. ʊᴇʤʝʥʜʝʛʽ 

ʜʠʘʛʨʘʤʤʘ ʟʝʨʪʪʝʫʛʝ ʜʝʡʽʥʛʽ ʞᴅʥʝ ʟʝʨʪʪʝʫʜʝʥ ʢʝʡʽʥʛʽ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝʛʽ ʙʝʣʩʝʥʜʽʣʽʢ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 

 
 

ʉʫʨʝʪ 1. ɿʝʨʪʪʝʫʛʝ ʜʝʡʽʥʛʽ ʦϨʫʰʳʣʘʨʜʳϬ ʜʝϬʛʝʡʽ. 

 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʣסʘʥ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ 

ʦץʫʰʳʣʘʨʜʳש ʘʣסʘʥ ʙʽʣʽʤʽʥ ʞʘʡ סʘʥʘ ץʘʡʪʘʣʘʧ ץʦʡʤʘʡ, ʦʥʳ ʞʘשʘ ʞʘסʜʘʡʜʘ 

 ʦʩʫʳʥ ʪʘʣʘʧ ʝʪʝʪʽʥץ ʠʷʣʳʥ ʽʩʢʝץ ʘʙʳʣʜʘʫʳʥ ʞᴅʥʝץ ʦʣʜʘʥʫʳʥ, ᴇʟʜʽʛʽʥʝʥ ʰʝʰʽʤץ

ʞʘʪʪʳסʫʣʘʨʜʘʥ ײץʨʘʣʜʳ. ʆץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ 

ʞᴅʥʝ ʢװʨʜʝʣʽ ʭʠʤʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʚʠʟʫʘʣʜʳ, ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ 

ʪװʨʜʝ ʪװʩʽʥʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʫ װʰʽʥ ʪʘʧʩʳʨʤʘʣʘʨ װʰ ʥʝʛʽʟʛʽ ʙʘסʳʪץʘ ʞʽʢʪʝʣʜʽ. 

 

 



Actual problems of modern science ς 2026 

116 

1. ʉʠʪʫʘʮʠʷʣʳϨ-ʤϸʪʽʥʜʽʢ ʪʘʧʩʳʨʤʘʣʘʨ (Case-study): 

ɹײʣ ʙʘסʳʪʪʘ ʦץʫʰʳʣʘʨסʘ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʢʝʟʜʝʩʝʪʽʥ ʥʘץʪʳ ʞʘסʜʘʷʪʪʘʨ 

 ʘʟʘʥץʘ ʘʩסʫʰʳʣʘʨץʝʩʽè ʪʘʧʩʳʨʤʘʩʳʥʜʘ ʦשʩʳʥʳʣʜʳ. ʄʳʩʘʣʳ, çʌʘʨʤʘʮʝʚʪ ʢʝײ

 ʳʜʘʥסʨײʪ ץʨʘʤʳʥ ʭʠʤʠʷʣʳײץ שʳʥ ʪᴇʤʝʥʜʝʪʝʪʽʥ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳסʳʣʜʳץʳʰץ

ʪʘʣʜʘʫ ʞᴅʥʝ ʙʝʡʪʘʨʘʧʪʘʥʫ ʨʝʘʢʮʠʷʣʘʨʳʥʳש ʪʝשʜʝʫʣʝʨʽʥ ʞʘʟʫ ʤʽʥʜʝʪʪʝʣʜʽ. 

ʄײʥʜʘʡ ʪʘʧʩʳʨʤʘʣʘʨ ᴅʩʽʨʝʩʝ ʉ ʜʝשʛʝʡʽʥʜʝʛʽ ʦץʫʰʳʣʘʨסʘ ʭʠʤʠʷʣʳץ 

ʪʝʨʤʠʥʜʝʨʜʽ ᴇʟʘʨʘ ʣʦʛʠʢʘʣʳץ ʙʘʡʣʘʥʳʩץʘ ʢʝʣʪʽʨʫʛʝ ʞᴅʥʝ ʙʽʣʽʤ ʞװʡʝʩʽʥ ʨʝʪʢʝ 

ʢʝʣʪʽʨʫʛʝ ʢᴇʤʝʢʪʝʩʪʽ. 

2. ʃʦʛʠʢʘʣʳϨ ʪʘʧʩʳʨʤʘʣʘʨ: 

ɹײʣ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʣʘʨʜʘʥ ʟʝʨʪʪʝʫʰʽʣʽʢ ʧʦʟʠʮʠʷʥʳ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʄʳʩʘʣʳ, çפʘʪʝʣʽʢʪʽ ʪʘʧè ʘʪʪʳ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘ ʦץʫʰʳʣʘʨסʘ 

ʪᴅʞʽʨʠʙʝ ʙʘʨʳʩʳʥʜʘ ʞʽʙʝʨʽʣʛʝʥ ʪʝʭʥʠʢʘʣʳץ ʥʝʤʝʩʝ ʪʝʦʨʠʷʣʳץ ץʘʪʝʣʝʨ ʪʽʟʙʝʛʽ 

ʙʝʨʽʣʜʽ. ɺ ʜʝשʛʝʡʽʥʜʝʛʽ (ʘʥʘʣʠʪʠʢ-ʟʝʨʪʪʝʫʰʽ) ʦץʫʰʳʣʘʨ ʙײʣ ʢʝʟʝשʜʝ ʭʠʤʠʷʣʳץ 

ʤʝʭʘʥʠʟʤʜʝʨʜʽ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʪʘʣʜʘʧ, ʪʘʧʩʳʨʤʘʥʳש ʣʦʛʠʢʘʣʳץ ץʘʪʝʣʝʨʽʥ 

ʪʘʫʳʧ, ʦʥʳ ʞʝʪʽʣʜʽʨʫ ʞʦʣʜʘʨʳʥ ײʩʳʥʫʜʘ ʞʦסʘʨʳ ʙʝʣʩʝʥʜʽʣʽʢ ʪʘʥʳʪʪʳ. 

3. ʄʦʜʝʣʴʜʝʫ ʞϸʥʝ ʤʝʪʘʬʦʨʘʣʳϨ ʪʘʧʩʳʨʤʘʣʘʨ: 

ɹײʣ ʙʘסʳʪ ʘʙʩʪʨʘʢʪʽʣʽ סײʳʤʜʘʨʜʳ ʚʠʟʫʘʣʜʳ ʙʝʡʥʝʣʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. ɸ 

ʜʝשʛʝʡʽʥʜʝʛʽ (ʢᴇʰʙʘʩʰʳ-ʢʨʝʘʪʦʨ) ʦץʫʰʳʣʘʨסʘ ʢװʨʜʝʣʽ ʧʨʦʮʝʩʪʝʨʜʽ (ʤʳʩʘʣʳ, 

 ʘʫʳʩʫʳ) ʢʨʝʘʪʠʚʪʽ ʤʦʜʝʣʴʜʝʨ ʥʝʤʝʩʝ שʥʝʤʝʩʝ ʵʥʝʨʛʠʷʥʳ ץʘʡʪʳʤʜʳʣʳץ

ʤʝʪʘʬʦʨʘʣʘʨ ʘʨץʳʣʳ ʪװʩʽʥʜʽʨʫ ʪʘʧʩʳʨʳʣʜʳ. ʆʣʘʨ ʭʠʤʠʷʣʳץ ʨʝʘʢʮʠʷʥʳש 

ʞʳʣʜʘʤʜʳסʳʥ ʥʝʤʝʩʝ ʪʝʧʝ-ʪʝשʜʽʢʪʽש ʳסʳʩʫʳʥ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝʥ ʘʣʳʥסʘʥ 

ʢʨʝʘʪʠʚʪʽ ʤʳʩʘʣʜʘʨʤʝʥ (ʤʳʩʘʣʳ, çʝʢʽ ʞʘץʪʳ ʵʩʢʘʣʘʪʦʨè ʤʝʪʘʬʦʨʘʩʳ) ʝʨʢʽʥ 

ʜᴅʣʝʣʜʝʧ, ʪʦʧʪʳץ ʞײʤʳʩʪʘ ʙʘʩץʘʣʘʨסʘ ʙʘסʳʪ-ʙʘסʜʘʨ ʙʝʨʽʧ ʦʪʳʨʜʳ. 

ʆʩʳʣʘʡʰʘ, ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʙײʣ ʞװʡʝʩʽ ʩʳʥʳʧʪʘסʳ 16 

ʦץʫʰʳʥʳש ᴅʨץʘʡʩʳʩʳʥʘ ᴇʟ ʜʝשʛʝʡʽʥʜʝ ʜʘʤʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʆץʫʰʳʣʘʨ ʪʝʢ 

ʭʠʤʠʷʣʳץ ʟʘשʜʘʨʜʳ ʞʘʪʪʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳש ᴇʤʽʨʣʽʢ ʤʘשʳʟʳʥ ʪװʩʽʥʽʧ, 

ʰʳסʘʨʤʘʰʳʣʳץ ʘʨץʳʣʳ ʧᴅʥʜʽʢ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ ʘʨʪʪʳʨʜʳ. Lesson Study ʮʠʢʣʽ 

ʘʷʩʳʥʜʘ ʙײʣ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʦץʫʰʳʣʘʨʜʳש ʘʥʘʣʠʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞᴅʥʝ 

ʢᴇʰʙʘʩʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʜʘʤʳʪʫʜʘסʳ ʪʠʽʤʜʽʣʽʛʽ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʨʘʩʪʘʣʜʳ 

[4]. 

 

ɿʝʨʪʪʝʫ ʥϸʪʠʞʝʩʽ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳץ שʦʨʳʪʳʥʜʳ ʢʝʟʝשʽʥʜʝ ʞʠʥʘץʪʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨ 

ʭʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ Lesson Study ʪᴅʩʽʣʽʤʝʥ 

 ʨʘʪʳʥ ʩʳʥʳʧʪʘײʫʰʳʜʘʥ ʪץʘʨʳ ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ. 16 ʦסʞʦ שʰʪʘʩʪʳʨʫʜʳײ

ʞװʨʛʽʟʽʣʛʝʥ װʰ ʮʠʢʣʜʽʢ ʙʘץʳʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥʳש ʩʘʧʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ ᴇʩʫʽ 

ʙʘʡץʘʣʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʩʘʥʜʳץ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʪʦץʪʘʣʘʪʳʥ ʙʦʣʩʘץ, ʙʘʩʪʘʧץʳ ʢʝʟʝשʜʝ 

ʦץʫʰʳʣʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ (50%) çɸʥʘʣʠʪʠʢ-ʟʝʨʪʪʝʫʰʽè (ɺ ʜʝשʛʝʡʽ) ʩʘʥʘʪʳʥʜʘ 

ʙʦʣʩʘ, 31%-ʳ çɾװʡʝʣʽ-ʪʝʦʨʝʪʠʢè (ʉ ʜʝשʛʝʡʽ) ʞᴅʥʝ 19%-ʳ çʂᴇʰʙʘʩʰʳ-ʢʨʝʘʪʦʨè 

(ɸ ʜʝשʛʝʡʽ) ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. ʐʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽʥ 

ʝʥʛʽʟʛʝʥʥʝʥ ʢʝʡʽʥ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝ ʘʡʪʘʨʣʳץʪʘʡ ʽʣʛʝʨʽʣʝʫʰʽʣʽʢ ʪʽʨʢʝʣʜʽ. 



͎͊ͪ͘͜͜ ·͡·ͣ͒͊ · ͔ͭ͘͟͜ ͣ ͔͔͔ͫͪ͡͡ ς 2026 

117 

ï ɸ ʦϨʫʰʳʩʳ (ʂϺʰʙʘʩʰʳ-ʢʨʝʘʪʦʨ): ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙײʣ ʪʦʧʪʘסʳ 

ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʞʳʣʜʘʤʜʳסʳ 25-30%-

 ʪʝʢ (ʵʥʝʨʛʠʷ ,ץʘʡʪʳʤʜʳʣʳץ) ʧʨʦʮʝʩʪʝʨʜʽ ץʨʜʝʣʽ ʭʠʤʠʷʣʳװʘ ʘʨʪʪʳ. ʆʣʘʨ ʢס

ʪʝʦʨʠʷ ʞװʟʽʥʜʝ ʝʤʝʩ, ᴇʤʽʨʣʽʢ ʢʨʝʘʪʠʚʪʽ ʤʳʩʘʣʜʘʨʤʝʥ ʜᴅʣʝʣʜʝʫ ʘʨץʳʣʳ 

ᴇʟʜʝʨʽʥʽש ʢᴇʰʙʘʩʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʙʝʢʽʪʪʽ. ʊʦʧʪʳץ ʞײʤʳʩʪʘʨʜʘ ʦʣʘʨ ʙʘʩץʘ 

ʦץʫʰʳʣʘʨסʘ ʙʘסʳʪ-ʙʘסʜʘʨ ʙʝʨʝʪʽʥ ʥʘץʪʳ ʞʝʪʝʢʰʽʣʝʨʛʝ ʘʡʥʘʣʜʳ. 

ï ɺ ʦϨʫʰʳʩʳ (ɸʥʘʣʠʪʠʢ-ʟʝʨʪʪʝʫʰʽ): ʉʳʥʳʧʪʳ50% ש-ʳʥ ײץʨʘʡʪʳʥ ʙײʣ 

ʪʦʧʪʘ ʘʥʘʣʠʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʜʘסʜʳʣʘʨʳʥʳש ʩʘʧʘʩʳ ʞʘץʩʘʨʜʳ. ʆʣʘʨ ʭʠʤʠʷʣʳץ 

ʤʝʭʘʥʠʟʤʜʝʨʜʽ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʪʝʨʝש ʪʘʣʜʘʧ, ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ 

 ʩʳʥʘײ ᴇʟʽʥʜʽʢ ʞʦʣʜʘʨʳʥ שʦʡʤʘʡ, ʦʣʘʨʜʳ ʞʝʪʽʣʜʽʨʫʜʽץ ʘʥʘץ ʘʪʝʣʝʨʽʥ ʪʘʫʳʧץ

ʙʘʩʪʘʜʳ. ɿʝʨʪʪʝʫ ʩʦשʳʥʜʘ ʙײʣ ʪʦʧʪʘסʳ ʦץʫʰʳʣʘʨʜʳס שʳʣʳʤʠ ʜᴅʣʝʣʜʝʨʛʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ץʘʙʽʣʝʪʽ ʪײʨʘץʪʘʣʜʳ. 

ï ʉ ʦϨʫʰʳʩʳ (ɾϮʡʝʣʽ-ʪʝʦʨʝʪʠʢ): ɽװ שʣʢʝʥ ʦש ʜʠʥʘʤʠʢʘ ʦʩʳ ʪʦʧʪʘ 

ʙʘʡץʘʣʜʳ. ɺʠʟʫʘʣʜʳ ᴅʜʽʩʪʝʨ ʤʝʥ ʩʠʪʫʘʮʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʉ 

ʜʝשʛʝʡʽʥʜʝʛʽ ʦץʫʰʳʣʘʨ (31%) ʘʙʩʪʨʘʢʪʽʣʽ ʭʠʤʠʷʣʳץ ʪʝʨʤʠʥʜʝʨʜʽ ᴇʟʘʨʘ 

ʣʦʛʠʢʘʣʳץ ʙʘʡʣʘʥʳʩץʘ ʢʝʣʪʽʨʫʜʽ װʡʨʝʥʜʽ. ʆʣʘʨʜʳש çץʘʪʝ ʞʽʙʝʨʫ ץʦʨץʳʥʳʰʳè 

ʩʝʡʽʣʽʧ, ʙʽʣʽʤ ʞװʡʝʩʽʥ ʨʝʪʢʝ ʢʝʣʪʽʨʫ ʘʨץʳʣʳ ʢװʨʜʝʣʽ ʪʘץʳʨʳʧʪʘʨʜʳ ʞװʡʝʣʽ 

ʪװʩʽʥʫ ʜʝשʛʝʡʽʥʝ ʢᴇʪʝʨʽʣʜʽ. 

ɿʝʨʪʪʝʫʜʽש ʞʘʣʧʳ ʥᴅʪʠʞʝʩʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ 

ʦץʫʰʳʣʘʨʜʳש ʩʘʙʘץץʘ ץʘʪʳʩʫ ʢᴇʨʩʝʪʢʽʰʽʥ ʦʨʪʘ ʝʩʝʧʧʝʥ 30-40%-סʘ ʘʨʪʪʳʨʜʳ. 

ʆץʫʰʳʣʘʨ ʭʠʤʠʷʣʳץ ʬʦʨʤʫʣʘʣʘʨ ʤʝʥ ʨʝʘʢʮʠʷʣʘʨʜʳ ʞʘʡ סʘʥʘ ʞʘʪʪʘʫʜʘʥ, 

ʦʣʘʨʜʳ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝʛʽ ʤʘשʳʟʜʳ ײץʨʘʣ ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʫסʘ ʢᴇʰʪʽ. Lesson 

Study ʘʷʩʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʙʝʪʽʥʰʝ ʰʝʰʽʤ 

 ʤʳʩײʳʣʳʤʠ ʟʝʨʪʪʝʫʰʽʣʽʢ ʧʦʟʠʮʠʷʜʘ ʞס ʘ ʞᴅʥʝסʦʩʫץ ʠʷʣʳʥ ʽʩʢʝץ ,ʘסʘʙʳʣʜʘʫץ

ʽʩʪʝʫʛʝ ʜʝʛʝʥ ʪʘʣʧʳʥʳʩʳʥʳש ʘʨʪץʘʥʳʥ ʨʘʩʪʘʜʳ. ʆʩʳʣʘʡʰʘ, ײʩʳʥʳʣסʘʥ 

ᴅʜʽʩʪʝʤʝ ʭʠʤʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ᴅʨʙʽʨ ʬʦʢʫʩ-

ʦץʫʰʳʥʳש (ɸ, ɺ, ʉ) ʞʝʢʝ ʜʘʤʫ ʪʨʘʝʢʪʦʨʠʷʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʪʠʽʤʜʽ ʝʢʝʥʽ 

ʘʥʳץʪʘʣʜʳ. 

ϧʦʨʳʪʳʥʜʳ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʭʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ 

ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ Lesson Study ᴅʜʽʩʪʝʤʝʩʽʥ ײʰʪʘʩʪʳʨʫʜʳש ʦץʫ ʩʘʧʘʩʳʥ 

ʘʨʪʪʳʨʫʜʘסʳ ʪʠʽʤʜʽʣʽʛʽʥ ʪʦʣʳץʪʘʡ ʘʡץʳʥʜʘʧ ʙʝʨʜʽ. 16 ʦץʫʰʳʜʘʥ ʪײʨʘʪʳʥ 

ʩʳʥʳʧʪʳש ʪʘʥʳʤʜʳץ ʜʝשʛʝʡʣʝʨʽʥ (ɸ, ɺ, ʉ) ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʛʝʥ 

ʙʘץʳʣʘʫʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʜʽʢ ײץʟʳʨʝʪʪʽʣʽʛʽʥʽש ʩʘʧʘʣʳץ ᴇʩʫʽʥʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʜʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʥʝʛʽʟʛʽ ʪײʞʳʨʳʤʜʘʨ ʢʝʣʝʩʽʜʝʡ: 

ï ɼʠʬʬʝʨʝʥʮʠʘʮʠʷʥʳש ʪʠʽʤʜʽʣʽʛʽ: ʉʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳ19% ש-ʳʥ 

 ʨʜʝʣʽװʦʨʪʘʜʘ ʢ ץʘʨʤʘʰʳʣʳסʰʳ (ʛʝʡʽשɸ ʜʝ) ʨʘʡʪʳʥ çʂᴇʰʙʘʩʰʳ-ʢʨʝʘʪʦʨʣʘʨèײץ

ʭʠʤʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʚʠʟʫʘʣʜʳ ʤʦʜʝʣʴʜʝʫ ʘʨץʳʣʳ ᴇʟʜʝʨʽʥʽש ʞʝʪʝʢʰʽʣʽʢ 

 .ʜʘʜʳשʘʙʽʣʝʪʪʝʨʽʥ ʰʳץ

ï ɸʥʘʣʠʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳש ʜʘʤʫʳ: ʆץʫʰʳʣʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽʥ (50%) 

 ʳʣʳʤʠס ʤʝʭʘʥʠʟʤʜʝʨʜʽ ץʛʝʡʽʥʜʝʛʽ ʘʥʘʣʠʪʠʢʪʝʨ ʭʠʤʠʷʣʳשʨʘʡʪʳʥ ɺ ʜʝײץ

ʪʘʣʜʘʫסʘ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ץʘʪʝʣʝʨʜʽ ʪʘʙʫסʘ ʤʘʰʳץʪʘʥʜʳ. ɹײʣ ʦʣʘʨʜʳש 

ʟʝʨʪʪʝʫʰʽʣʽʢ ʧʦʟʠʮʠʷʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʥʝʛʽʟ ʙʦʣʜʳ. 



Actual problems of modern science ς 2026 

118 

ï ɹʽʣʽʤʜʽ ʞװʡʝʣʝʫ: ɾװʡʝʣʽ-ʪʝʦʨʝʪʠʢʪʝʨ (ʉ ʜʝשʛʝʡʽ, 31%) ʚʠʟʫʘʣʜʳ ᴅʜʽʩʪʝʨ 

ʤʝʥ ʩʠʪʫʘʮʠʷʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʘʙʩʪʨʘʢʪʽʣʽ ʭʠʤʠʷʣʳץ 

ʪʝʨʤʠʥʜʝʨʜʽ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʳʧ, ʙʽʣʽʤ ʞװʡʝʩʽʥ ʨʝʪʢʝ ʢʝʣʪʽʨʫʛʝ ץʦʣ ʞʝʪʢʽʟʜʽ. 

ï ʐʳסʘʨʤʘʰʳʣʳץʪʳש ʨᴇʣʽ: ʐʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʣʘʨʜʳש 

ʘʣסʘʥ ʙʽʣʽʤʽʥ ʞʘʡ סʘʥʘ ץʘʡʪʘʣʘʧ ץʦʡʤʘʡ, ʦʥʳ ʞʘשʘ ʞʘסʜʘʡʜʘ ץʦʣʜʘʥʫʳʥʘ, 

ᴇʟʜʽʛʽʥʝʥ ʰʝʰʽʤ ץʘʙʳʣʜʘʫʳʥʘ ʞᴅʥʝ ץʠʷʣʳʥ ʽʩʢʝ ץʦʩʫʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʪʽ. 

 ʞᴅʥʝ ץʧʨʦʮʝʩʪʝʨʜʽ ʚʠʟʫʘʣʜʳ, ʣʦʛʠʢʘʣʳ ץʘʥʜʘ, ʭʠʤʠʷʣʳץʦʨʳʪʘ ʘʡʪפ

ʧʨʘʢʪʠʢʘʣʳץ ʪװʨʜʝ ʪװʩʽʥʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫ ʞװʡʝʩʽ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫʜʳש ʝש ʪʠʽʤʜʽ ʞʦʣʳ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʜʽ. ɹײʣ 

ʪᴅʩʽʣ ʦץʫʰʳʣʘʨʜʳ ʪʝʢ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʤʝʥ ץʘʨʫʣʘʥʜʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳ 

ʙʦʣʘʰʘץ ʢᴅʩʽʙʠ ʤʘʤʘʥ ʨʝʪʽʥʜʝ ʢʨʝʘʪʠʚʪʽ ʦʡʣʘʫסʘ ʞᴅʥʝ ʘʥʘʣʠʪʠʢʘʣʳץ ʪʘʣʜʘʫ 

ʞʘʩʘʫסʘ ʜʘסʜʳʣʘʥʜʳʨʘʜʳ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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This article examines modern scientific and pedagogical approaches to 

developing the professional and aesthetic potential of future music teachers in the 

context of the modernization of higher pedagogical education and the implementation 

of the ñAdal Azamatò concept. Particular attention is paid to the importance of the 

national component, national artistic values, musical and creative activity, and the 

creation of an educational environment conducive to the development of aesthetic 

thinking, professional competence, spiritual and moral qualities, creative initiative, 

and the comprehensive personal development of future music teachers.  

Keywords: musical and aesthetic potential, future music teacher, professional 

training, aesthetic education, ethnocultural component, national musical culture, 

ñAdal Azamatò concept, pedagogical model, digitalization of education, creative 

development. 

 

 

Kazakhstan's modern education system is focused on developing individuals 

possessing not only professional competencies but also high moral and ethical 

qualities. The ñAdal Azamatò concept, initiated by the Head of State of the Republic 

of Kazakhstan, plays a key role in this process today [1]. The ñAdal Azamatò 

program is based on three principles: honest work, quality education, and 

responsibility. For future music teachers, this concept has high moral and ethical 

significance, as they are transmitters of these values. 

A teacher, as ñAdal Azamatò, must instill a sense of patriotism in 

schoolchildren through national musical culture, set a personal example of ethical 

integrity and aesthetic taste, and ensure continuity across generations by carefully 

preserving cultural heritage. The connection between aesthetic potential and this 

program is obvious: it is impossible to develop a ñresponsible citizenò without a 

developed sense of beauty, without the ability to empathize with high art and 

distinguish true spiritual values from the surrogates of mass culture. An honest 

citizen-teacher understands that music is a powerful means of influencing the 

subconscious, and it must be used responsibly. If we examine the program's trinity 

(conscience, labor, justice), a music teacher must see the potential in every child, 
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regardless of their natural abilities. The ñAdal Azamatò program calls for integrity, 

which in music is manifested through empathy while listening to musical works [1]. 

The ñAdal Azamatò program places greater emphasis on the intellectual and spiritual 

development of the younger generation. Developing a music teacher's musical and 

aesthetic potential is impossible without cultivating critical thinking. A music 

teacher, as ñAdal Azamatò, must teach children to discern information noise, 

distinguish true art from temporary fads, thereby protecting the spiritual sovereignty 

of the individual. A modern music teacher is a versatile specialist, their 

responsibilities extending far beyond a forty-five-minute lesson. They are 

simultaneously a performing musician, educational psychologist, conductor, 

organizer, manager, and digital harmony specialist. They are a specialist who masters 

both the instrument and the voice, who is able to connect with a child's emotional 

world, and who is able to unite a creative team using modern technologies to create 

media content. In this diversity of roles, their aesthetic potential serves as the 

connecting link. Without it, professionalism becomes a mechanical performance of a 

function. Aesthetic development allows a teacher to see music not simply as 

ñteaching materialò, but as an instrument for transforming the human soul. 

The musical-aesthetic potential of a future music teacher is an integrative 

personality trait that combines a system of knowledge about musical art, developed 

artistic abilities, value orientations, and a willingness to creatively develop [2]. It 

includes emotional responsiveness, which helps subtly perceive and convey the 

nuances of students' musical images. Aesthetic erudition is also essential, which 

entails a deep knowledge of the history of music, theory, and philosophy of art, 

creative activityïthat is, the need to create new meanings in the interpretation of 

musical worksïas well as the presence of high artistic taste, which allows for the 

analysis of contemporary musical phenomena. Before considering the conditions for 

the development of a music teacher, it is necessary to uncover the internal structure of 

the concept of ñmusical-aesthetic potentialò. In modern pedagogical science, potential 

is viewed not as a static set of knowledge [3], but as a system of hidden capabilities 

that must be relevant. 

Aesthetic erudition is essential, encompassing a deep knowledge of music 

history, art theory, and philosophy, creative activityïthe need to create new meanings 

in interpreting musical worksïas well as a high artistic taste that allows for the 

analysis of contemporary musical phenomena. Before considering the conditions for 

developing a music teacher, it is necessary to unravel the internal structure of the 

concept of ñmusical-aesthetic potentialò. In modern pedagogical science, potential is 

viewed not as a static set of knowledge [3], but as a system of hidden capabilities that 

must be actualized during university education. It is important to understand that a 

teacher's musical potential differs from that of a performing artist. While the 

performer's goal is technical perfection of interpretation, for a music teacher, 

potential is primarily a communication tool. A teacher's aesthetic potential must have 

a pedagogical focus. This means that the teacher not only ñenjoys artò, but also 

possesses the ability to simplify the complex, making high art accessible to students 

without losing its aesthetic essence [3]. The core of potential is aesthetic 
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consciousness, which includes a music teacher's musical and aesthetic taste, which 

implies their ability to recognize true masterpieces, an aesthetic ideal, and a concept 

of what a harmonious person should be and the role music plays in creating it. A 

music teacher with a deep inner world and the capacity for aesthetic experience is 

less susceptible to professional burnout. For them, music becomes not only work but 

also a resource for recuperation, a way to harmonize their own psychological state, 

which they subsequently pass on to their students. 

The development of musical and aesthetic potential is impossible in a vacuum. 

Aspiring music teachers must create an environment that will nurture their creative 

growth. If we draw an analogy with a plant that requires light, water, and vitamins, 

then for a music teacher, these vitamins are information richness, practical activity, 

and creative freedom. The primary condition of this system is the creation of a multi-

artistic environment during education, where musical art is not studied in isolation, 

but enters into a continuous dialogue with painting, literature, and theater. In this 

context, learning takes on an eventful character, where each lesson becomes an act of 

co-creation for the future music teacher, and the student's aesthetic experience is 

enriched through the constant juxtaposition of various artistic languages and styles. 

The integration of the national ethnocultural code into the educational process 

is a crucial factor in the development of musical and aesthetic potential. For future 

music teachers, this is fundamental, as it ensures a connection between times and the 

continuity of generations. Immersion in the philosophy of steppe music and direct 

interaction with traditional heritage through the study of kuys and songwriting not 

only broadens musical horizons but also develops a deep core of values. This process 

is directly linked to the state program ñAdal Azamatò (Adal Azamat), as it promotes 

an awareness of one's roots and a responsible personality. Thus, ethnocultural 

potential becomes the foundation of professional identity, allowing future music 

teachers to act as spiritual mentors [1]. At the same time, in today's environment, the 

need for technological transformation of the educational process cannot be ignored. 

Digitalization of education is crucial, serving not as a formal requirement of the 

times, but as a powerful means of expanding students' aesthetic potential. A 

prerequisite for the successful development of musical and aesthetic potential is 

fluency in digital toolsïfrom music editors to multimedia platforms. The music 

teacher of tomorrow must be able to create high-quality artistic content that will be 

aesthetically appealing to the next generation. 

The synthesis of traditional academic methods and innovative technologies 

enables future specialists to be competitive, transforming the digital space into a 

platform for the transmission of high art. Particular attention in the development of 

musical and aesthetic potential should be given to the implementation of the principle 

of student-centeredness and the creation of an atmosphere of psychological freedom. 

Aesthetic development is effective only when students are active participants in their 

education, empowered to choose their own trajectory and engage in creative 

experimentation. Only by comprehensively providing these pedagogical conditions 

within the university is it possible to train a new type of music teacherïa harmonious, 

spiritually rich professional capable of realizing lofty ideals [8; 12]. 
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Deepening our understanding of the professional development of music 

teachers, we inevitably come to the conclusion that the ethnocultural component is 

not simply a supplement to education, but its core meaning. Ethnocultural aesthetic 

potential is a complex system that includes not only knowledge of musical folklore 

but also an understanding of the ñgenetic codeò of a nation. For a future music 

teacher, this means the ability to perceive music as part of a worldview, where every 

sound of a national instrument carries information about the values, history, and spirit 

of a people. A deeper level of ethnocultural potential is manifested in the ability to 

ñaesthetically translateò. We understand that today's students live in a world of global 

trends, and traditional music may seem distant. This is where the teacher's musical 

and aesthetic potential comes into play: their task is to find ways to present the 

material so that national heritage resonates with the feelings of the modern child. This 

requires a high level of creativity from the future music teacher. At university, this is 

realized through the creation of educational projects. Ethnocultural musical and 

aesthetic potential is a living resource that is constantly renewed, developing the 

teacher's ability to be contemporary while remaining true to their roots [9; 11; 13]. 

A music teacher's musical and aesthetic knowledge, skills, and abilities become 

an important factor in the development of their artistic taste and professional 

competence. Moreover, the process of their development is based on a 

comprehensive approach, presupposing the interrelationship between theoretical 

training (studying the fundamentals of music theory), performance activities (singing, 

playing instruments), and practical mastery of national material [2; 9]. This 

integration ensures the integrity of music education and the consistent development 

of the professional qualities of future music teachers. 

Today, the reliance on the ñAdal Azamatò program in music education is based 

on the achievements of ethnopedagogy, which views folk culture as a source of 

educational potential. Research by Russian scholars (Zharykbaev K.B., Koyshibaev 

K.K., Kurmanalina S.A., Tabyldiev A.) [9; 10; 12; 13] prove that the inclusion of 

elements of traditional art in the educational process promotes not only the 

acquisition of knowledge but also the formation of a value-based attitude toward the 

spiritual heritage of the people and the development of the musical and aesthetic 

potential of future music teachers. 

Various types of musical activities play an important role in enhancing the 

musical and aesthetic potential of future music teachers: listening to music and then 

analyzing it, vocal and choral performance, playing folk musical instruments, as well 

as elements of improvisation and creative interpretation of national works. These 

activities contribute not only to the development of performance skills but also to the 

development of emotional and imaginative thinking, musical and aesthetic potential, 

and aesthetic perception [5, 6]. 

Equally significant is the use of pedagogical technologies aimed at activating 

students' creative activity: project-based learning, research, problem-based learning, 

and the use of improvisational tasks based on folk musical material. This allows 

students not only to reproduce but also to creatively reinterpret ethnocultural heritage. 

Developing the musical and aesthetic potential of future music teachers is not an 
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automatic process; it requires active participation from the student. If ethnoculture is 

our roots, then practical steps are the vitamins that help professionalism grow [2]. It's 

essential to develop a multi-artistic outlook; teachers shouldn't limit themselves to 

sound alone. To develop deep potential, they must constantly nurture themselves with 

other arts. At university, this requires creating integrated projects where students can 

explore the synthesis of arts, for example, selecting musical accompaniments for 

poetry or creating video art based on classical music. Today, it's impossible to 

imagine developing a future music teacher's musical and aesthetic potential without 

students' digital literacy. Aspiring music teachers need to be proficient in music 

editors, arrangement programs, and video editing. These aren't just technical skills; 

they require a way to make music accessible and visually appealing to today's 

children. Potential can't be developed in the quiet of a classroom. One must 

constantly engage with audiencesïparticipate in concerts, volunteer projects, and give 

lectures. And, of course, constant reflection and self-education are essential. 

Aesthetic potential is a living process. Students must be encouraged to constantly 

analyze themselves. Only a music teacher who is constantly learning and discovering 

new things can inspire their students to do the same. In summary, developing the 

musical and aesthetic potential of a future music teacher is a complex and 

multifaceted process. In a modern university setting, it combines respect for national 

roots, mastery of the latest technologies, and the development of a strong civic 

responsibility in the spirit of the ñAdal Azamatò concept. We have seen that an 

ethnocultural foundation provides teachers with the necessary spiritual support, while 

modern teaching methods and creative freedom enable this potential to be fully 

realized. Today's music teachers are more than just imparters of musical notation; 

they are cultural leaders with a high musical and aesthetic potential who shape the 

tastes and inner world of the younger generation. Only by combining a deep 

understanding of traditions and an openness to innovation can a future music teacher 

become a true professional, capable of nurturing harmonious, honest, and spiritually 

rich individuals in schoolchildren. It is precisely this contribution of the future music 

teacher that will guarantee the prosperity of culture and the preservation of the 

national code in the future [1, 11, 13]. 
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 ʢᴇʨʽʥʽʩʽ ץʤʠʬʦ-ʬʦʣʴʢʣʦʨʣʳ שʙʝʡʥʝʣʝʫ ᴇʥʝʨʽʥʜʝʛʽ ᴅʡʝʣ ʙʝʡʥʝʩʽʥʽ ץʘʟʘפ

 ʳʣʳʤʠס ʳʟʜʳשʘʨʭʝʪʠʧʪʽʢ ʥʝʛʽʟʜʝʨʽʥ ʘʰʘʪʳʥ ʤʘ שʪʝʨʝ שʤᴅʜʝʥʠʝʪʪʽ ץʣʪʪʳײ

ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʡʝʣ ʪײʣסʘʩʳ ʘʜʘʤʟʘʪ ʪʘʨʠʭʳʥʜʘ ʪʝʢ 

ᴅʣʝʫʤʝʪʪʽʢ ʥʝ ʪײʨʤʳʩʪʳץ ʜʝשʛʝʡʜʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʘʢʨʘʣʜʳ, 

ʩʠʤʚʦʣʜʳץ, ʢʦʩʤʦʛʦʥʠʷʣʳץ ʤʘסʳʥʘʜʘ ץʘʙʳʣʜʘʥסʘʥ ᴅʤʙʝʙʘʧ ʦʙʨʘʟ. פʘʟʘץ 

ʜװʥʠʝʪʘʥʳʤʳʥʜʘ ᴅʡʝʣ ᴇʤʽʨʜʽש ʙʘʩʪʘʫʳ, ײʨʧʘץ ʞʘʣסʘʩʪʳʨʫʰʳ, ʰʘשʳʨʘץʪʳש 

 ʰװʘʥ ʢʠʝʣʽ ʢץʘʪʧʝʥ, ʞʝʨʤʝʥ, ʘʩʧʘʥʤʝʥ ʙʘʡʣʘʥʳʩסʘʥʘ ʝʤʝʩ, ʪʘʙʠס ʳʩʳץʡʳʪײ

ʠʝʩʽ. ʉʦʥʜʳץʪʘʥ ʙײʣ ʙʝʡʥʝʥʽש ʙʝʡʥʝʣʝʫ ᴇʥʝʨʽʥʜʝ ʢᴇʨʽʥʽʩ ʪʘʙʫʳ ʢʝʟʜʝʡʩʦץ 

 ʩʘʥʘʩʳʥʘʥ ʞᴅʥʝ ץʪʘʨʠʭʠ ʞʘʜʳʥʘʥ, ʤʠʬʦʣʦʛʠʷʣʳ שʪʳץʙʳʣʳʩ ʝʤʝʩ, ʦʣ ʭʘʣʳײץ

ʬʦʣʴʢʣʦʨʣʳץ ʜᴅʩʪװʨʽʥʝʥ ʙʘʩʪʘʫ ʘʣʘʜʳ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ץʘʟʘץ ʙʝʡʥʝʣʝʫ ᴇʥʝʨʽ, ᴅʡʝʣ ʘʨʭʝʪʠʧʽ, ʤʠʬʦ-ʬʦʣʴʢʣʦʨʣʳץ 

ʦʙʨʘʟ, ױʤʘʡ ʘʥʘ, ײʣʪʪʳץ ʜװʥʠʝʪʘʥʳʤ. 

 

 

ᴄʣʝʤʜʽʢ ʤʠʬʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʜʝ ᴅʡʝʣ ʘʨʭʝʪʠʧʽ ʘʥʘ, ʪᴅשʽʨʽ, ʙʘʪʳʨ, 

ʩʠץʳʨʰʳ, ץʦʨסʘʫʰʳ ʥʝʤʝʩʝ ʞʦʡץʳʥ ʢװʰ ʠʝʩʽ ʨʝʪʽʥʜʝ ʢᴇʨʽʥʝʜʽ. פʘʟʘץ 

ʤʠʬʦʣʦʛʠʷʩʳʥʜʘ ʙײʣ ʘʨʭʝʪʠʧʪʝʨʜʽש ʘʡץʳʥ װʣʛʽʩʽ ױʤʘʡ ʘʥʘ ʦʙʨʘʟʳ. çױʤʘʡè 

ʜʝʛʝʥ ʩᴇʟ ʝʞʝʣʛʽ ʪװʨʢʽ ʪʽʣʽʥʜʝ ʙʘʣʘʥʳש ʽʟʽ, ʙʘʣʘ ʦʨʥʳ, ʘʥʘ ʞʘʪʳʨʳ ʜʝʛʝʥ 

ʤʘסʳʥʘʥʳ ʙʽʣʜʽʨʝʜʽ ʝʢʝʥ. ױʤʘʡ ײץʜʘʡ ᴅʡʝʣ ʙʝʡʥʝʩʽ ʪװʨʢʽ ʪʽʣʜʝʩ ʭʘʣʳץʪʘʨʜʳש 

ʢᴇʧʰʽʣʽʛʽʥʽש ʵʪʥʦʛʨʘʬʠʷʩʳʥʜʘ ʢʝʟʜʝʩʝʜʽ [3, 3 ʙ]. ױʤʘʡ ʘʥʘ ʪװʨʢʽ ʭʘʣʳץʪʘʨʳʥʳש 

ʜװʥʠʝʪʘʥʳʤʳʥʜʘ ʙʘʣʘ ʤʝʥ ʘʥʘʥʳ ץʦʨסʘʡʪʳʥ, ʙʝʨʝʢʝ ʤʝʥ ײץʪ ʜʘʨʳʪʘʪʳʥ ʢʠʝʣʽ 

ʢװʰ ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʥסʘʥ. ɹײʣ ʙʝʡʥʝ ʢʝʡʽʥʛʽ ʢᴇʨʢʝʤ ʤᴅʜʝʥʠʝʪʪʝ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʢʝʩʢʽʥʜʝʤʝ ʤʝʥ ʛʨʘʬʠʢʘʜʘ ʩʠʤʚʦʣʜʳץ ʪװʨʜʝ ʞʘסשʳʨʳʧ ʦʪʳʨʜʳ. ʉʫʨʝʪʰʽʣʝʨ 

 ץʤʝʡʽʨʽʤ, ʞʘʨʳ ץʤᴅʥʽʥ ʘʥʘʣʳ שʤʘʡ ʘʨʭʝʪʠʧʽʥ ʪʽʢʝʣʝʡ ʙʝʡʥʝʣʝʫʜʝʥ ʛᴇʨʽ, ʦʥʳױ

ʥײʨ, ץʦʨסʘʫʰʳ ʵʥʝʨʛʠʷ ʘʨץʳʣʳ ʞʝʪʢʽʟʫʛʝ ײʤʪʳʣʘʜʳ. ɹʫʢʩʠʢʦʚʘ ɼ. çױʤʘʡ ï 

ʢᴇʢʪʝʤè ʞᴅʥʝ çױʤʘʡ ï ץʳʩè ʢʘʨʪʠʥʘʣʘʨʳʥʜʘ ץʘʟʘץ ʤʠʬʦʣʦʛʠʷʩʳʥʜʘסʳ ױʤʘʡ 

ʘʥʘ ʙʝʡʥʝʩʽ ʢᴇʢʪʝʤ ʤʝʥ ץʳʩ ʤʝʟʛʽʣʜʝʨʽʥʜʝ ʙʝʡʥʝʣʝʥʛʝʥ. ɹʫʢʩʠʢʦʚʘ ɼ. ʞʘʩʘסʘʥ 

çױʤʘʡ ʢᴇʢʪʝʤè ʞᴅʥʝ çױʤʘʡ ץʳʩè ʜʠʧʪʠʭʽ ץʘʟʘץ ʤʠʬʦʣʦʛʠʷʩʳʥʜʘסʳ ʝש ʢᴇʥʝ 

ᴅʡʝʣ ʘʨʭʝʪʠʧʪʝʨʽʥʽש ʙʽʨʽ ױʤʘʡ ʘʥʘʥʳש ʝʢʽ ʪװʨʣʽ ץʳʨʳʥ ʘʰʘʪʳʥ ʢᴇʨʢʝʤʜʽʢ-

ʬʠʣʦʩʦʬʠʷʣʳץ ʪʫʳʥʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʫʨʝʪʰʽ ױʤʘʡ ʙʝʡʥʝʩʽʥ ʞʳʣ 

ʤʝʟʛʽʣʜʝʨʽʥʽש ʪʘʙʠסʠ ʮʠʢʣʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʦʥʳש ᴅʣʝʤʜʽʢ 
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 שʤᴅʥʽʥ ʪʝʨʝ ץʨᴇʣʽʥ ʞᴅʥʝ ʤʠʬʦʣʦʛʠʷʣʳ שʙʘʩʪʘʫʜʳ ץʡʣʝʩʽʤʜʝʛʽ ʦʨʥʳʥ, ʘʥʘʣʳװ

ʩʠʤʚʦʣʜʳץ ʪʽʣʤʝʥ ʞʝʪʢʽʟʝʜʽ. ɼʠʧʪʠʭʪʽש ʩʦʣ ʙᴇʣʽʛʽʥʜʝʛʽ çױʤʘʡ ʢᴇʢʪʝʤè 

ʦʙʨʘʟʳʥʜʘ ʩʫʨʝʪʰʽ ʞʘשʘʨʫ, ʪʽʨʰʽʣʽʢʪʽץ שʘʡʪʘ ʦʷʥʫʳ, ײץʥʘʨʣʳץ ʧʝʥ ʞʘʨʘʪʳʣʳʩ 

 ʘʨʘʜʳ. ɾʘʩ ʢʝʣʙʝʪʪʽ ᴅʡʝʣסʘ ʰʳסʘʪʘʨץ ʳסשʳʤʜʘʨʜʳ ʘʣʜʳסײ ʪʳץʫʘʪʳ ʩʠʷץ

ʙʝʡʥʝʩʽʥʽש ʪᴇʙʝʩʽʥʜʝʛʽ ʤװʡʽʟ ʪװʨʢʽ ʤʠʬʦʣʦʛʠʷʩʳʥʜʘ ᴇʤʽʨʜʽש ʙʘʩʪʘʫʳʥ, 

ʪʘʙʠסʘʪʪʳש ʪʳʣʩʳʤ ʢװʰʽʥ, ʢᴇʢʪʝʤʛʽ ʞʘשʘʨʫʜʳ ʙʽʣʜʽʨʝʪʽʥ ʤʘשʳʟʜʳ ʩʠʤʚʦʣ. 

ʌʦʥʜʘסʳ ʘʣʪʳʥ-ʩʘʨʳ, ץʳʟʳʣ ʞᴅʥʝ ʢᴇʛʽʣʜʽʨ ʪװʩʪʝʨ ץʘʟʘץʪʳש ʜᴅʩʪװʨʣʽ ʦʶ-ᴇʨʥʝʢ 

ʞװʡʝʩʽʥ ʝʩʢʝ ʪװʩʽʨʽʧ, ʢᴇʢʪʝʤʥʽץ שʫʘʪʳ ʤʝʥ ʞʳʣʫʳʥ ʞʝʪʢʽʟʝʜʽ. ʂᴇʟʽʥ ʞײʤʳʧ 

ʪײʨסʘʥ ʥᴅʟʽʢ ʙʝʡʥʝ ʽʰʢʽ ʪʘʟʘʨʫ, ʨʫʭʧʝʥ װʥʜʝʩʫ, ʪʳʣʩʳʤ ᴅʣʝʤʛʝ ʞʘץʳʥʜʳץʪʳש 

ʢᴇʨʽʥʽʩʽ. ʆʥʳש ʰʘʰʳʥʳש ʙײʪʘץ ʪᴅʨʽʟʜʽ ʪʘʨʘʤʜʘʣʫʳ ʢᴇʢʪʝʤʛʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʘʣסʘʰץʳ ʙװʨʽʥ ʙʝʡʥʝʣʝʡʜʽ. ɸʣ ʜʠʧʪʠʭʪʽש ʝʢʽʥʰʽ ʙᴇʣʽʛʽʥ ײץʨʘʡʪʳʥ çױʤʘʡ ץʳʩè 

ʦʙʨʘʟʳʥʜʘ ʘʥʘʣʳץ ʙʘʩʪʘʫʜʳש ʤװʣʜʝʤ ʙʘʩץʘ ץʳʨʳ ʩʘʣʤʘץʪʳʣʳץ ,ץʦʨסʘʫʰʳ ʢװʰ, 

ʪʳʣʩʳʤ ʪʳʥʳʰʪʳץ ʧʝʥ ʜʘʥʘʣʳץ ʙʝʡʥʝʣʝʥʛʝʥ. ʄײʥʜʘ ᴅʡʝʣ ʞװʟʽ ʩʫʳץ ʢᴇʢ ʪװʩʧʝʥ 

ʩʦʤʜʘʣʳʧ, ץʳʩ ʤʝʟʛʽʣʽʥʽש ʩʘʙʳʨʣʳ ʪʘʙʠסʘʪʳʥ, ʪʦסשʘʥ ᴅʣʝʤʜʽ ʞᴅʥʝ ʪʦץʳʨʘʫ 

ʢʝʟʝשʽʥʽש ʬʠʣʦʩʦʬʠʷʣʳץ ʤᴅʥʽʥ ʘʰʘʜʳ. ɸץ ʪװʩʧʝʥ ʢᴇʤʢʝʨʽʣʛʝʥ ʢʠʽʤ ʤʝʥ ʙʘʩ 

ʦʨʘʫ ʪʘʟʘʣʳץʪʳש, ʨʫʭʘʥʠ ץʦʨסʘʥʳʰʪʳש ʞᴅʥʝ ʘʥʘʣʳץ ʤʝʡʽʨʽʤʥʽש ʩʠʤʚʦʣʳ. ɹײʣ 

ʙʝʡʥʝʜʝ ױʤʘʡ ʘʥʘ ʢװʟʝʪʫʰʽ, ץʦʨסʘʫʰʳ, ʪװʥʛʽ ʘʩʧʘʥʥʳש ʠʝʩʽ ʽʩʧʝʪʪʽ ʩʠʧʘʪʪʘʣʳʧ, 

ʦʥʳש ᴅʣʝʤʜʽʢ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ײʩʪʘʧ ʪײʨʫʰʳ ץʫʘʪ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʊʳʥʳʰʪʳץ ʧʝʥ 

ʪʝʨʝשʜʽʢʢʝ ʪʦʣʳ ʢᴇʢ ʧʘʣʠʪʨʘ ץʳʩץʳ ᴅʣʝʤʥʽש ʩʘʣץʳʥ ʪʳʥʳʩʳʥ ʜʘ, ʦʥʳש ʨʫʭʘʥʠ 

ʪʘʟʘʨʪʘʪʳʥ ʢװʰʽʥ ʜʝ ʜᴅʣ ʞʝʪʢʽʟʝʜʽ. ɼʠʧʪʠʭʪʽש ʝʢʽ ʙᴇʣʽʛʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʙʘʩʪʳ 

ʠʜʝʷ ᴅʡʝʣ ʙʘʩʪʘʫʳʥʳש ʪʘʙʠסʠ ᴅʣʝʤʤʝʥ ʪײʪʘʩʪʳסʳ, ʦʥʳש ʮʠʢʣʜʽʢ ʘʡʥʘʣʳʤʜʘסʳ 

ʦʨʥʳ ʞᴅʥʝ ʤʠʬʦʣʦʛʠʷʣʳץ ʤᴅʥʽʥʽש ʩʘʙʘץʪʘʩʪʳסʳ. çױʤʘʡ ʢᴇʢʪʝʤè ï ᴇʤʽʨʜʽש 

ʪʫʳʣʫʳ, ʞʘʨʳץʪʳש ʢװʰʝʶʽ ʤʝʥ ʞʘסשʳʨʫ ʩʠʤʚʦʣʳ ʙʦʣʩʘ, çױʤʘʡ ץʳʩè ï 

ʪʳʥʳʰʪʳץ ,ץʦʨסʘʥʳʩ, ʪʦץʳʨʘʫ ʘʨץʳʣʳ ʞʘשʘ ᴇʤʽʨʛʝ ʜʘʡʳʥʜʳץ ʢʝʟʝשʽʥ ʙʽʣʜʽʨʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ʩʫʨʝʪʰʽ ᴅʡʝʣ ʦʙʨʘʟʳʥ ʪʝʢ ʤʠʬʪʽʢ ʢʝʡʽʧʢʝʨ ʨʝʪʽʥʜʝ ʝʤʝʩ, ʙװʢʽʣ 

ʙʦʣʤʳʩʪʳװ שʡʣʝʩʽʤʽʥ ʩʘץʪʘʡʪʳʥ, ʪʘʙʠסʘʪʪʳש ʳʨסʘץʪʘʨʳʥ ʙʦʡʳʥʘ ʞʠʥʘסʘʥ 

ʘʨʭʝʪʠʧʪʽʢ ʢװʰ ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʝʜʽ. ױʤʘʡ ʘʥʘʥʳש ʝʢʽ ץʳʨʳʥ ץʘʪʘʨ ײʩʳʥʫ ץʘʟʘץ 

ʜװʥʠʝʪʘʥʳʤʳʥʜʘסʳ ᴅʡʝʣ ʤᴅʥʽʥʽש ʪײʪʘʩʪʳסʳʥ, ʦʥʳש ᴇʤʽʨʜʽש ʙʘʨʣʳץ ʢʝʟʝשʽʥʜʝʛʽ 

ʨᴇʣʽʥ, ʨʫʭʘʥʠ ʞᴅʥʝ ʪʘʙʠסʠ ᴅʣʝʤ ʘʨʘʩʳʥʜʘסʳ ʤʝʜʠʘʪʦʨʣʳץ ץʳʟʤʝʪʽʥ 

ʘʡץʳʥʜʘʡʜʳ. ɼʠʧʪʠʭ ץʘʟʘץ ʤʠʬʦʣʦʛʠʷʩʳ ʤʝʥ ʙʝʡʥʝʣʝʫ ᴇʥʝʨʽʥʜʝ ᴅʡʝʣ 

ʙʝʡʥʝʩʽʥʽש ʤʘשʳʟʳʥ, ʦʥʳש ʩʠʤʚʦʣʜʳץ, ʜװʥʠʝʪʘʥʳʤʜʳץ ʞᴅʥʝ ʤᴅʜʝʥʠ 

ʤʘסʳʥʘʩʳʥ ʞʘשʘ ʢᴇʨʢʝʤʜʽʢ ʜʝשʛʝʡʜʝ ʘʰʳʧ ʢᴇʨʩʝʪʝʪʽʥ ʤʘשʳʟʜʳ ʪʫʳʥʜʳ ʨʝʪʽʥʜʝ 

ʙʘסʘʣʘʥʘʜʳ. ʂʦʤʧʦʟʠʮʠʷʜʘ ʞײʤʩʘץ ʩʳʟʳץʪʘʨ, ʜᴇשʛʝʣʝʢ ʧʽʰʽʥʜʝʨ, ʘʣʪʳʥ ʞᴅʥʝ 

ʞʳʣʳ ʪװʩʪʝʨʜʽש ʙʘʩʳʤ ʙʦʣʫʳ ʦʩʳ ʘʥʘʣʳץ ʙʘʩʪʘʫʜʳש ʢᴇʨʢʝʤʜʽʢ ʢᴇʨʽʥʽʩʽ. פʘʟʘץ 

ʬʦʣʴʢʣʦʨʳʥʜʘ ᴅʡʝʣ ʙʝʡʥʝʩʽ ʝʢʽʞʘץʪʳ ʩʠʧʘʪץʘ ʠʝ. ɹʽʨ ʞʘסʳʥʘʥ, ʦʣ ʩײʣʫʣʳץʪʳש, 

ʘʜʘʣʜʳץʪʳש, ʤʘʭʘʙʙʘʪʪʳש ʩʠʤʚʦʣʳ. ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, ʦʣ ʪʳʣʩʳʤ ᴅʣʝʤʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ, ʰʝʢʘʨʘʣʳץ ʢʝשʽʩʪʽʢʪʽש ʠʝʩʽ. ʄʳʩʘʣʳ, çפʳʟ ɾʽʙʝʢè, çפʦʟʳ ʂᴇʨʧʝʰ 

ï ɹʘʷʥ ʩײʣʫè, çɸʡʤʘʥ ï ʐʦʣʧʘʥè ʞʳʨʣʘʨʳʥʜʘסʳ ᴅʡʝʣʜʝʨ ʙʝʡʥʝʩʽ ײʣʪʪʳץ 

ʵʩʪʝʪʠʢʘʣʳץ ʠʜʝʘʣʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣʜʳ. ɹײʣ ʢʝʡʽʧʢʝʨʣʝʨ ʥᴅʟʽʢʪʽʢ ʧʝʥ 

ʘץʳʣʜʳʣʳץʪʳש, ʩʘʙʳʨ ʤʝʥ ʙʝʨʽʢʪʽʢʪʽװ שʣʛʽʩʽ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. ɹʝʡʥʝʣʝʫ 

ᴇʥʝʨʽʥʜʝ ʙײʣ ʦʙʨʘʟʜʘʨ ײʣʪʪʳץ ʢʠʽʤ ʵʣʝʤʝʥʪʪʝʨʽ, ʩᴅʥʜʽʢ ᴇʨʥʝʢ, װʡʣʝʩʽʤʜʽ 

ʢʦʣʦʨʠʪ ʘʨץʳʣʳ ʘʡץʳʥʜʘʣʘʜʳ. ᴄʡʝʣʜʽײ שʟʳʥ ʰʘʰʳ, ʢʘʤʟʦʣʳ, ʩᴅʫʢʝʣʝʩʽ ʪʝʢ 

ʵʪʥʦʛʨʘʬʠʷʣʳץ ʜʝʪʘʣʴ ʝʤʝʩ, ʨʫʭʘʥʠ ʪʘʟʘʣʳץ ʧʝʥ ʜᴅʩʪװʨ ʩʘʙʘץʪʘʩʪʳסʳʥʳש 

ʙʝʣʛʽʩʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ץʘʟʘץ ʤʠʬʦʣʦʛʠʷʩʳʥʜʘ ʜʝʤʦʥʦʣʦʛʠʷʣʳץ ᴅʡʝʣ ʙʝʡʥʝʣʝʨʽ 
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ʜʝ ʢʝש ʪʘʨʘסʘʥ. ʄʳʩʪʘʥ ʢʝʤʧʽʨ, ɾʘʣʤʘʫʳʟ ʢʝʤʧʽʨ, ɾʝʟʪʳʨʥʘץ ʩʝʢʽʣʜʽ 

ʢʝʡʽʧʢʝʨʣʝʨ ʭʘʣʳץʪʳץ שʦʨץʳʥʳʰʳ ʤʝʥ ʪʳʣʩʳʤסʘ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʳʥ 

ʙʝʡʥʝʣʝʡʜʽ. ɹײʣ ʦʙʨʘʟʜʘʨ ʙʝʡʥʝʣʝʫ ᴇʥʝʨʽʥʜʝ ʵʢʩʧʨʝʩʩʠʷʣʳץ ʩʠʧʘʪʪʘ, ʢʝʡʜʝ 

ʛʨʦʪʝʩʢ ʵʣʝʤʝʥʪʪʝʨʽ ʘʨץʳʣʳ ʙʝʨʽʣʝʜʽ. ʊװʨʢʽ ʤʠʬʦʣʦʛʠʷʩʳʥʜʘסʳ ʝש ʪײʨʘץʪʳ ᴅʨʽ 

ʢᴇʧץʳʨʣʳ ᴅʡʝʣ ʜʝʤʦʥʠʢʘʣʳץ ʦʙʨʘʟʜʘʨʜʳש ʙʽʨʽ ï ɾʘʣʤʘʫʳʟ ʢʝʤʧʽʨ. ʆʣ 

ʭʪʦʥʠʢʪʽʢ ײץʙʳʞʳץʪʳש, ᴅʣʝʤʜʝʨ ʘʨʘʩʳʥ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʤʝʜʠʘʪʦʨʜʳש ʞᴅʥʝ 

ʙʘʪʳʨʜʳ ʩʳʥʘʫʰʳ ʢʝʡʽʧʢʝʨʜʽש ʩʠʧʘʪʪʘʨʳʥ ʙʽʨʽʢʪʽʨʝ ʦʪʳʨʳʧ, ᴅʡʝʣ ʙʘʩʪʘʫʳʥʳש 

 ʤʘʛʠʷʤʝʥ, ʰʝʢʘʨʘʜʘʥ ᴇʪʫ ᴅʨʝʢʝʪʽʤʝʥ שʘʩʠʝʪʪʽ ʘʤʙʠʚʘʣʝʥʪʪʽʣʽʛʽʥ, ʦʥʳץ

(ʪʨʘʥʩʛʨʝʩʩʠʷ) ʞᴅʥʝ ײץʧʠʷ ʩʘʢʨʘʣʜʳ ʙʽʣʽʤʤʝʥ ʙʘʡʣʘʥʳʩʳʥ ʙʝʡʥʝʣʝʡʜʽ. 

ʌʦʣʴʢʣʦʨʣʳץ ʤᴅʪʽʥʜʝʨʜʝ ɾʘʣʤʘʫʳʟ ʢʝʤʧʽʨ ʪʝʢ ʟײʣʳʤʜʳץʪʳש ʙʝʡʥʝʩʽ סʘʥʘ 

ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ᴇʪʧʝʣʽ ʨʠʪʫʘʣʜʘʨʤʝʥ, ʩʠʤʚʦʣʜʳץ ᴇʣʽʤʤʝʥ ʞᴅʥʝ ץʘʡʪʘ ʪʫʫסʘ 

ʙʘʩʪʘʡʪʳʥ ʠʥʠʮʠʘʮʠʷʣʳװ ץʜʝʨʽʩʪʝʨʤʝʥ ʩʘʙʘץʪʘʩץʘʥ ʪײʣסʘ ʨʝʪʽʥʜʝ ʢᴇʨʽʥʝʜʽ [12, 

136 ʙ.]. 

 ɸ. ɼװʟʝʣʭʘʥʦʚʪʳש ʄʳʩʪʘʥ ʢʝʤʧʽʨ ʪʫʳʥʜʳʩʳ 1992 ʞʳʣ ɹײʣ ʢʘʨʪʠʥʘʜʘ 

 ᴅʩʝʨʣʽ שʢʝʡʽʧʢʝʨ ʄʳʩʪʘʥ ʢʝʤʧʽʨʜʽ ץʝʨʪʝʛʽʣʝʨʽʥʜʝʛʽ ʤʠʬʦʣʦʛʠʷʣʳ ץʭʘʣʳ ץʘʟʘץ

ᴅʨʽ ʬʘʥʪʘʩʪʠʢʘʣʳץ ʙʝʡʥʝʩʽ ʙʝʨʽʣʛʝʥ. ɼװʟʝʣʭʘʥʦʚ ʦʥʳ ʞʘʡ סʘʥʘ ʟײʣʳʤ ʢʝʡʽʧʢʝʨ 

ʝʤʝʩ, ʪʳʣʩʳʤ ʢװʰʢʝ ʠʝ, ʝʞʝʣʛʽ ʙʽʣʽʤ ʠʝʩʽ ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʝʜʽ. ʆʙʨʘʟʜʘ 

 .ʨʝʜʽװʘʪʘʨ ʞץ ʩʠʤʚʦʣʠʢʘ ץʞᴅʥʝ ʬʦʣʴʢʣʦʨʣʳ ץʳʨ, ʜʘʥʘʣʳץʳʥʳʰ, ʩʠץʦʨץ

ʂʦʤʧʦʟʠʮʠʷ: ʂʦʤʧʦʟʠʮʠʷʥʳש ʦʨʪʘʩʳʥʜʘ ʄʳʩʪʘʥ ʢʝʤʧʽʨʜʽש ʪʦʣʳץ ʙʝʡʥʝʩʽ. ʆʣ 

 ʞʘʩʳʥ, ʘʡʣʘʢʝʨʣʽʛʽʥ ʞᴅʥʝ שʣ ʦʥʳײʢʽʰ ʢʝʡʽʧʪʝ ʙʝʡʥʝʣʝʥʛʝʥ, ʙשʳʨʳʥʘʥ, ʩᴅʣ ʝץ

ʩʠץʳʨʣʳ ʙʦʣʤʳʩʳʥ ʘʡץʳʥʜʘʡʜʳ. ɸʷסʳʥʳש ʘʩʪʳʥʜʘ ʪײʨסʘʥ ʪʘʩ ʦʥʳש ʝʢʽ 

ᴅʣʝʤʥʽש ʘʨʘʩʳʥʜʘ ʪײʨסʘʥʳʥ ʙʽʣʜʽʨʝʪʽʥ ʩʠʤʚʦʣ. ʌʦʥ ʞײʣʜʳʟʜʳ ʪװʥ, ʞץײʘ 

ʦʨʘʣʳʧ ʪײʨסʘʥ ʘʡ ʤʘʛʠʷ ʤʝʥ ײץʧʠʷʥʳש ʙʝʣʛʽʩʽ.ʄʳʩʪʘʥ ʢʝʤʧʽʨ ʙʝʡʥʝʩʽ: ױʟʳʥ 

ʤײʨʳʥ, ʰʳסʳץשʳ ʠʝʢ, ʩᴅʣ ʙװʢʰʠʛʝʥ ʜʝʥʝ ʝʨʪʝʛʽʛʝ ʪᴅʥ ʢʣʘʩʩʠʢʘʣʳץ ʙʝʣʛʽʣʝʨ. 

ɹʽʨʘץ ʢʝʡʽʧʢʝʨʜʽש ʙʝʪ-ʞװʟʽʥʜʝ ʪʝʢ ʟײʣʳʤʜʳץ ʝʤʝʩ, ʘʡʣʘ, ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝ, ʪʽʧʪʽ 

ʜʘʥʘʣʳץ ʙʘʡץʘʣʘʜʳ. ɸʣסʘ ץʘʨʘʡ ץʦʟסʘʣʳʧ ʪײʨסʘʥ ʩʠʷץʪʳ, ʙײʣ ʦʥʳש ʪʦץʪʘʫʩʳʟ 

ᴅʨʝʢʝʪ װʩʪʽʥʜʝ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. ɸʩʘʩʳ ʤʘʛʠʷʣʳץ ʢװʰʪʽש, ʰʘʤʘʥʜʳץ ʜᴅʩʪװʨʜʽש 

ʙʝʣʛʽʩʽ. ɸʣץʘ-ʪײʤʘʨʣʘʨ ʩʠץʳʨʣʳץ ʨʠʪʫʘʣʜʘʨʤʝʥ ʙʘʡʣʘʥʳʩץʘʥ ᴅʰʝʢʝʡʣʝʨ. ʉᴇʤʢʝ 

ʰᴇʧʪʝʨ, ʪײʤʘʨʣʘʨ, ʩʠץʳʨʣʳ ʟʘʪʪʘʨ ʩʘץʪʘʣʘʪʳʥ ʦʨʳʥ.ʂᴇʧץʘʙʘʪʪʳ, ʪװʨʣʽ-ʪװʩʪʽ 

ʢʠʽʤ ץʘʟʘץʳ ʦʶ-ᴇʨʥʝʢʪʝʨ ʤʝʥ ʬʘʥʪʘʩʪʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽװ שʡʣʝʩʫʽ. ɾʝʣʛʝ 

ʞʝʣʙʽʨʝʛʝʥ ʰʘʰʪʘʨʳ ʤʝʥ ʣʝʥʪʘʣʘʨʳ ץʦʟסʘʣʳʩ ʧʝʥ ʪʽʨʽ ʵʥʝʨʛʠʷʥʳש ʙʝʣʛʽʩʽ. 

ʌʦʥʥʳץ שʦʶ ʢװʣʛʽʥ ʞᴅʥʝ ʢᴇʢ ʪװʩʪʝʨʽ ʪװʥʛʽ ʪʳʣʩʳʤ ᴅʣʝʤʜʽ ʝʣʝʩʪʝʪʝʜʽ. 

ʄʳʩʪʘʥʥʳש ʢʠʽʤʽʥʜʝʛʽ ʘʰʳץ ץʳʟʳʣ, ʞʘʩʳʣ, ʩʘʨʳ ʨʝשʢʪʝʨ ʦʥʳש ʙʝʡʥʝʩʽʥ ʘʡץʳʥ 

ʝʪʽʧ, ʢᴇʟʛʝ ʙʽʨʜʝʥ ʪװʩʽʨʝʜʽ. ʊʝʨʽʩʽʥʽש ʩʘʨסʳʰ-ʞʘʩʳʣ ʪװʩʽ ʦʥʳש ʘʜʘʤʥʘʥ ʙᴇʣʝʢ, 

ʪʳʣʩʳʤ ᴅʣʝʤʥʽש ᴇʢʽʣʽ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. ɼװʟʝʣʭʘʥʦʚʪʳש ʙʘʨʣʳץ 

ʠʣʣʶʩʪʨʘʮʠʷʣʘʨʳʥʘ ʪᴅʥ ʞʘʨץʳʥʜʳסʳ, ʢʦʥʪʨʘʩʪʳʣʳסʳ ʙײʣ ʞײʤʳʩʪʘ ʜʘ ʘʡץʳʥ. 

ʉʪʠʣʴ ʝʨʝʢʰʝʣʽʢʪʝʨʽ: ɸסʳʤʩʘʣʳ ɼװʟʝʣʭʘʥʦʚʪʳש ʜᴅʩʪװʨʣʽ ʩʪʠʣʽ 

ʙʘʡץʘʣʘʜʳ:ʛʨʘʬʠʢʘʣʳץ ʥʘץʪʳʣʳץ, ʘʡץʳʥ ʢʦʥʪʫʨʣʘʨ, ʜʝʢʦʨʘʪʠʚʪʽʣʽʢ, ײʣʪʪʳץ 

ᴇʨʥʝʢʪʝʨʜʽ ץʦʣʜʘʥʫ, ʬʦʣʴʢʣʦʨʣʳץ ʬʘʥʪʘʟʠʷ ʤʝʥ ʟʘʤʘʥʘʫʠ ʠʣʣʶʩʪʨʘʮʠʷʥʳש 

 שʘʥʘ ʝʤʝʩ ʝʨʪʝʛʽʥʽ ʢᴇʟʛʝ ʝʣʝʩʪʝʪʝʪʽʥ ʩʫʨʝʪʪʽס ʘʨʤʘסʡʣʝʩʫʽ. ʂʘʨʪʠʥʘ ʢᴇʨʢʝʤ ʰʳװ

ᴇʟʽʤʝʥ ᴅשʛʽʤʝ ʘʡʪʳʧ ʪײʨסʘʥʜʘʡ. ɾʘʨʪʳ ʘʡ ï ᴅʡʝʣʜʽʢ ʢװʰʪʽש, ʪװʥʛʽ ʤʘʛʠʷʥʳש 

ʩʠʤʚʦʣʳ. ɾײʣʜʳʟʜʘʨ ʨʫʭʘʥʠ ᴅʣʝʤʤʝʥ ʙʘʡʣʘʥʳʩ. ʊʘʩ ʰʝʢʘʨʘ ʙʝʣʛʽʩʽ, ʙʽʟ ʙʽʣʝʪʽʥ 

ᴅʣʝʤ ʤʝʥ ʪʳʣʩʳʤ ʜװʥʠʝʥʽש ʘʨʘʩʳ. ɾʳʨʪʳץ ʢʠʽʤ, ʩʘʣʙʳʨʘסʘʥ ʙʘʫʣʘʨ ʝʞʝʣʛʽ, 

çʤᴅשʛʽè ʢʝʡʽʧʢʝʨ ʨʝʪʽʥʜʝʛʽ ʩʠʧʘʪʳ. ʊײʤʘʨʣʘʨ ʤʝʥ ᴅʰʝʢʝʡʣʝʨ ʦʥʳש ʩʠץʳʨʣʳ 
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 :ʳʥʳʰʪʳ ᴅʞʝ ʝʤʝʩ. ʆʣץʦʨץ ʳ ʄʳʩʪʘʥ ʢʝʤʧʽʨ ʪʝʢסʣ ʢʘʨʪʠʥʘʜʘײʨʘʣʜʘʨʳ. ɹײץ

ʤᴅʜʝʥʠ ʞʘʜʳʥʳש ʙʝʡʥʝʩʽ, ʬʦʣʴʢʣʦʨʣʳץ ʘʨʭʝʪʠʧ, ײץʧʠʷ ʙʽʣʽʤ ʠʝʩʽ, ʘʜʘʤ ʤʝʥ 

ʨʫʭʪʘʨ ᴅʣʝʤʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʜʝʣʜʘʣ. ɼװʟʝʣʭʘʥʦʚ ʄʳʩʪʘʥʜʳ ʝʨʪʝʛʽ ʟײʣʳʤʜʳסʳ 

ʨʝʪʽʥʜʝ סʘʥʘ ʝʤʝʩ, ʢװʨʜʝʣʽ, ʪʝʨʝש, ʤʘʛʠʷʣʳץ ʪײʣסʘ ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʝʜʽ. פʦʶ 

ʪװʩʪʝʨ, ᴇʪʢʽʨ ʩʳʟʳץʪʘʨ, ץʘʨʘʤʘ-ץʘʡʰʳ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʰʝʰʽʤʜʝʨ ʘʨץʳʣʳ 

ʩʫʨʝʪʰʽ ʞʘץʩʳʣʳץ ʧʝʥ ʞʘʤʘʥʜʳץʪʳש, ʞʘʨʳץ ʧʝʥ ץʘʨʘסשʳʣʳץʪʳש ʤᴅשʛʽʣʽʢ 

ʢװʨʝʩʽʥ ʢᴇʨʩʝʪʝʜʽ. ɼʝʤʦʥʦʣʦʛʠʷʣʳץ ᴅʡʝʣ ʙʝʡʥʝʩʽ ץʦסʘʤʜʘסʳ ʤʦʨʘʣʴʜʳץ 

ʰʝʢʘʨʘʥʳ ʘʡץʳʥʜʘʡʪʳʥ ʩʠʤʚʦʣ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ. ʊʘʨʠʭʠ ʪײʣסʘʣʘʨ ʘʨץʳʣʳ 

ʩʦʤʜʘʣסʘʥ ᴅʡʝʣ ʙʝʡʥʝʩʽ ʜʝ ץʘʟʘץ ᴇʥʝʨʽʥʜʝ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ. ʊʦʤʠʨʠʩ 

ʧʘʪʰʘʡʳʤ ʝʨʣʽʢ ʧʝʥ ʙʘʪʳʨʣʳץʪʳש ʩʠʤʚʦʣʳ. ɹײʣ ʦʙʨʘʟʜʘ ᴅʡʝʣ ʪʝʢ ʥᴅʟʽʢ 

ʞʘʨʘʪʳʣʳʩ ʠʝʩʽ ʝʤʝʩ, ʝʣ ʪʘסʜʳʨʳʥ ʰʝʰʝʪʽʥ ʢᴇʰʙʘʩʰʳ ʨʝʪʽʥʜʝ ʪʘʥʳʣʘʜʳ. 

ɹʝʡʥʝʣʝʫ ᴇʥʝʨʽʥʜʝ ʊʦʤʠʨʠʩ ʙʝʡʥʝʩʽ ʘʡʙʳʥʜʳ ץʘʣʳʧʪʘ, ʪʽʢ ʢʦʤʧʦʟʠʮʠʷʜʘ, 

ʘʡץʳʥ ʩʠʣʫʵʪ ʘʨץʳʣʳ ʙʝʨʽʣʝʜʽ. ʄײʥʜʘ ץʘʨʫ-ʞʘʨʘץ, ʘʪ ᴅʙʟʝʣʜʝʨʽ, ʪᴅʞ ʩʝʢʽʣʜʽ 

ʵʣʝʤʝʥʪʪʝʨ ʪʘʨʠʭʠ ʥʘץʪʳʣʳץ ʧʝʥ ʤʠʬʪʽʢ ʘשʳʟʜʳ ʪʦסʳʩʪʳʨʘʜʳ. ᴄʡʝʣʜʽש 

ʙʘʪʳʨʣʳץ ʢʝʣʙʝʪʽ ץʘʟʘץ ʤᴅʜʝʥʠʝʪʽʥʜʝʛʽ ʛʝʥʜʝʨʣʽʢ ʪʝʧʝ-ʪʝשʜʽʢʪʽש ʢᴇʥʝ ʥʝʛʽʟʜʝʨʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ɸסʳʤʩʘʣʳ ɼװʟʝʣʭʘʥʦʚʪʳש çʊʦʤʠʨʠʩè: ʂʘʨʪʠʥʘʜʘ ʊʦʤʠʨʠʩ 

ʧʘʪʰʘʡʳʤ ʞʘʫʳʥʳש ʙʘʩʳʥ ײʩʪʘʧ, ץʘᴃʘʨʣʳ, ʪᴅʢʘʧʧʘʨ ʢʝʡʽʧʪʝ ʙʝʡʥʝʣʝʥʛʝʥ. 

ʆʥʳש ʘʡʥʘʣʘʩʳʥʜʘ ʪʽʟʝ ʙװʢʢʝʥ ʞʘʫʣʘʨ ʤʝʥ ʩʘץ ʞʘʫʳʥʛʝʨʣʝʨʽ ʦʥʳש ʙʠʣʽʢ ʧʝʥ 

ʞʝשʽʩʪʝʛʽ װʩʪʝʤʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ʉʘʣʪʘʥʘʪʪʳ ʩʘʫʳʪ ʧʝʥ ʙʠʽʢ ʪᴅʞ ʧʘʪʰʘʣʳץ ʧʝʥ 

ᴅʡʝʣʜʽʢ ץʘʡʩʘʨʣʳץʪʳש ʩʠʤʚʦʣʳ. פʘʥ ʙʘʩʳ ï ɻʝʨʦʜʦʪ ʘשʳʟʳʥʘ ʩʽʣʪʝʤʝ, ʞʝשʽʩ 

ʧʝʥ ʢʝʢ ʘʣʫʜʳש ʙʝʣʛʽʩʽ. פʦʶ, ʩʘʣץʳʥ ʨʝשʜʝʨ ʰʘʡץʘʩʪʳש ʘʫʳʨʣʳסʳʥ, ץʳʟʳʣ ʤʝʥ 

ʘʣʪʳʥ ʪװʩʪʝʨ ʙʠʣʽʢ ʧʝʥ ʝʨʣʽʢʪʽ ʙʽʣʜʽʨʝʜʽ. ʊʫʳʥʜʳ ᴅʡʝʣ ʪײʣסʘʩʳʥʳש 

ʙʘʪʳʨʣʳסʳʥ, ײʣʪʪʳץ ʨʫʭʪʳש ʢװʰʽʥ ʘʡʰʳץʪʘʡʪʳʥ ʪʝʨʝש ʤʘסʳʥʘʣʳ ʰʳסʘʨʤʘ. 

ʍʍ סʘʩʳʨʜʘסʳ ץʘʟʘץ ʙʝʡʥʝʣʝʫ ᴇʥʝʨʽʥʜʝ ᴅʡʝʣ ʪʘץʳʨʳʙʳ ʞʘשʘ ʤʘʟʤײʥʤʝʥ 

ʪʦʣʳץʪʳ. ʂʝשʝʩʪʽʢ ʢʝʟʝשʜʝ ᴅʡʝʣ ʝשʙʝʛʽ, ʘʥʘ ʙʝʡʥʝʩʽ, ʢʦʣʭʦʟʰʳ ᴅʡʝʣ, ʞײʤʳʩʰʳ 

ᴅʡʝʣ ʦʙʨʘʟʜʘʨʳ ʢʝשʽʥʝʥ ʢᴇʨʽʥʽʩ ʪʘʧʪʳ. ɹײʣ ʢʝʟʝשʜʝ ᴅʡʝʣ ᴅʣʝʫʤʝʪʪʽʢ 

ᴇʟʛʝʨʽʩʪʝʨʜʽש ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʰʳʩʳ ʨʝʪʽʥʜʝ ʙʝʡʥʝʣʝʥʜʽ. ɼʝʛʝʥʤʝʥ, ײʣʪʪʳץ 

ʘʨʭʝʪʠʧʪʽʢ ʥʝʛʽʟ ʪʦʣʳץ ʞʦʡʳʣסʘʥ ʞʦץ. ʂᴇʧʪʝʛʝʥ ʩʫʨʝʪʰʽʣʝʨ ᴅʡʝʣ ʪײʣסʘʩʳʥ 

ʙʝʡʥʝʣʝʫʜʝ ײʣʪʪʳץ ʥʘץʳʰʪʳ, ʜᴅʩʪװʨʣʽ ʩʠʤʚʦʣʠʢʘʥʳ ʩʘץʪʘʫסʘ ʪʳʨʳʩʪʳ. ʆʶ-

ᴇʨʥʝʢ, ʪײʨʤʳʩʪʳץ ʟʘʪʪʘʨ, ʢʠʽʤ װʣʛʽʣʝʨʽ ʘʨץʳʣʳ ʪʘʨʠʭʠ ʞʘʜ ʧʝʥ ʟʘʤʘʥʘʫʠ 

ʰʳʥʜʳץ ʙʽʨʽʢʪʽʨʽʣʜʽ. ʂʦʣʦʨʠʩʪʠʢʘʣʳץ ʰʝʰʽʤʜʝʨ ʜʝ ᴅʡʝʣ ʙʝʡʥʝʩʽʥʽש ʤʘʟʤײʥʳʥ 

ʘʰʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɾʳʣʳ ʪװʩʪʝʨ ʘʥʘʣʳץ ʞʳʣʫʣʳץ ʧʝʥ 

ʤʝʡʽʨʽʤʜʽʣʽʢʪʽ ʙʽʣʜʽʨʩʝ, ʢᴇʛʽʣʜʽʨ ʞᴅʥʝ ʞʘʩʳʣ ʨʝשʢʪʝʨ ʪʘʙʠסʘʪʧʝʥ ʙʘʡʣʘʥʳʩ 

ʠʜʝʷʩʳʥ ʢᴇʨʩʝʪʝʜʽ. פʳʟʳʣ ʪװʩ ᴇʤʽʨ ʵʥʝʨʛʠʷʩʳ ʤʝʥ ײץʰʪʘʨʣʳץʪʳש ʙʝʣʛʽʩʽ. ɸʣ 

 .ʰʝʡʪʝʜʽװʥʜʳ ʢײʤʘʟʤ ץʥʝʤʝʩʝ ʪʳʣʩʳʤʜʳ ץʙʘʩʳʤ ʙʦʣʫʳ ʪʨʘʛʝʜʠʷʣʳ שʩʪʽװʘʨʘ ʪץ

ʆʩʳʣʘʡʰʘ ʪװʩ ʪʝʢ ʵʩʪʝʪʠʢʘʣʳץ ʵʣʝʤʝʥʪ ʝʤʝʩ, ʩʝʤʘʥʪʠʢʘʣʳץ ʢʦʜ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ 

ʝʪʝʜʽ. ʂʦʤʧʦʟʠʮʠʷʣʳץ ʪײʨסʳʜʘʥ ᴅʡʝʣ ʙʝʡʥʝʩʽ ʢᴇʙʽʥʝ ʦʨʪʘʣʳץʪʘ ʦʨʥʘʣʘʩʘʜʳ. ɹײʣ 

ʦʥʳש ʦʪʙʘʩʳ ʤʝʥ ץʦסʘʤʜʘסʳ ʤʘשʳʟʳʥ ʙʽʣʜʽʨʝʜʽ. ʂʝʡʜʝ ᴅʡʝʣ ʪʘʙʠסʘʪ ʘʷʩʳʥʜʘ, 

ʢʝש ʜʘʣʘ ʬʦʥʳʥʜʘ ʢᴇʨʩʝʪʽʣʝʜʽ. ɼʘʣʘ ʢʝשʽʩʪʽʛʽ ʝʨʢʽʥʜʽʢ ʧʝʥ ʨʫʭʘʥʠ ʰʝʢʩʽʟʜʽʢʪʽש 

ʩʠʤʚʦʣʳ. ᴄʡʝʣ ʤʝʥ ʪʘʙʠסʘʪʪʳש ʙʽʨ ʢʦʤʧʦʟʠʮʠʷʜʘ ʙʝʨʽʣʫʽ ʦʣʘʨʜʳש ʙʽʨʪײʪʘʩ 

ʙʘʩʪʘʫ ʝʢʝʥʽʥ ʤʝשʟʝʡʜʽ. ɹײʣ ʰʝʰʽʤ ץʘʟʘץ ʜװʥʠʝʪʘʥʳʤʳʥʜʘסʳ çɾʝʨ-ɸʥʘè 

ʢʦʥʮʝʧʪʽʩʽʥʝ װʥʜʝʩʝʜʽ.  

ɽʨʪʝʛʽʣʽʢ-ʵʧʦʩʪʳץ ʢʝʤʧʽʨʜʽש ʙʝʡʥʝʩʽʥ ʞʘʩʘʫסʘ ץʘʪʳʥʘʩʫʰʳʣʘʨʜʳש ʙʽʨʽ ï 

ʝʞʝʣʛʽ ʤʠʬʪʽʢ çʆʪ-ʘʥʘè ɹʽʨ ץʳʟʜʳװ שʡʽʥʜʝ ʦʰʘʢʪʘסʳ ʦʪ ʩᴇʥʽʧ ץʘʣʘʜʳ. ʆʪ ʽʟʜʝʧ 
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ʰʳץץʘʥ ץʳʟ ʘʣʳʩʪʘʥ ʢᴇʨʽʥʛʝʥ ʰʦץ-ʪʳ (ʞʘʨʳץʪʳ) ʥʝʤʝʩʝ ʪʽʢ (ʥʝʤʝʩʝ ץʠʩʳץ) 

ʢᴇʪʝʨʽʣʛʝʥ ʪװʪʽʥʜʽ ʢᴇʨʝʜʽ ʜʝ, ʩʦʣ ʞʘץץʘ ץʘʨʘʡ ʞװʨʝʜʽ. ɹʘʨʩʘ, ʦʣ ʙʽʨ װʡʜʽש 

ʰʘשʳʨʘסʳʥʘʥ ʰʳץץʘʥ ʪװʪʽʥ ʥʝʤʝʩʝ ʝʩʽʛʽʥʝʥ ʢᴇʨʽʥʛʝʥ ʦʪ (ʥʝʤʝʩʝ ï ʢʝʤʧʽʨʜʽש 

ʢᴇʟʽ ʝʢʝʥ. תʡ ʽʰʽʥʜʝ ʙʽʨ ʢʝʤʧʽʨ ʦʪʳʨʘʜʳ. פʳʟ, װʡʽʥʜʝʛʽ ʦʰʘץ ʦʪʳʥʳʥ ᴇʰʽʧ 

 ʘסʳʟץ ʘʥʳʥ ʘʡʪʳʧ, ʢʝʤʧʽʨʜʝʥ ʦʪ ʩʫʨʘʡʜʳ. ɸʣ ʢʝʤʧʽʨ ʙʦʣʩʘ, ᴇʟ ʢʝʟʝʛʽʥʜʝסʘʣץ

ʦʪʪʳ ʪʝʢ ʩʘʫʩʘסʳʥʘʥ ʥʝ ʪʽʟʝʩʽʥʝʥ (ʙʘʣʪʳʨʳʥʘʥ) ץʘʥ ʩʦʨסʳʟʩʘ ʙʝʨʝʪʽʥʽʥ ʘʡʪʘʜʳ. 

 ʘʥʳʥ ʩʦʨʳʧץ שʳʟʜʳץ ʥʜʝ ʢʝʣʽʧװʨ ʙʦʣʘʜʳ, ʢʝʤʧʽʨ ʙʦʣʩʘ ʢװʳʟ ʢᴇʥʫʛʝ ʤᴅʞʙפ

ʪײʨʘʪʳʥ ʙʦʣʘʜʳè. ʉʶʞʝʪ ʢʝʤʧʽʨʣʝʨ ʪʫʨʘʣʳ ᴇʟʽʥʰʝ ʦץʰʘʫ, ʜʝʨʙʝʩ ʦץʠסʘʥʳ 

 ʘʥʘס ʨʘʪʳʥ ʝʨʪʝʛʽʣʝʨʜʝײʨʘʡʜʳ ʞᴅʥʝ ʜʝ ʪʝʢ ʙʝʣʛʽʣʽ ʙʽʨ ʩʶʞʝʪʪʝʨ ʪʽʟʙʝʛʽʥʝʥ ʪײץ

ʢʝʟʜʝʩʝʜʽ, ʙʽʟ ʦʩʳʥʜʘʡ ʢʘʡʪʘʣʘʥʙʘ ʩʶʞʝʪʪʽʢ ʘʨסʳʪװʨʜʽש ʙʝʩʝʫʽʥ ʢʝʟʜʝʩʪʽʨʜʽʢ [4, 

506 ʙ.]. 

ɼʦʤʘʣʘץ ʘʥʘʥʳש ʰʳʥ ʘʪʳ ï ʅײʨʠʣʘ. çɼʠᴃʥʘʪ ʤʘʤʘè (ᴅʫʣʠʝ ʘʥʘ) ʜʝʛʝʥ 

ʩᴇʟʙʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʣʘ ʢʝʣʝ, ʦʣ ʭʘʣʳץ ʽʰʽʥʜʝ ɼʦʤʘʣʘץ ʘʥʘ ʜʝʧ ʘʪʘʣʳʧ 

ʢʝʪʢʝʥ.ɼʦʤʘʣʘץ ʘʥʘ ᴇʟʽ פʦʞʘ ʨʫʳʥʘʥ, ʊװʨʢʽʩʪʘʥʜʳץ ʄʘץʪʳʤ ɸסʟʘʤ ץʦʞʘʥʳש 

ʥʝʤʝʨʝʩʽ ʙʦʣסʘʥ. çʄײʨʳʥ ʘʧʘʤʳʟ ʢʽʤʥʽץ שʳʟʳ?è ʘʪʪʳ ʤʘץʘʣʘʜʘ ʤʳʥʘʜʘʡ 

ʤᴅʣʽʤʝʪ ʙʝʨʽʣʝʜʽ: çʄʘץʪʳʤ ɸסʟʘʤ ï פʦʞʘ ɸʭʤʝʪ ʀʘʩʩʘʫʠʜʽש ɻʘʫᴃʘʨ ʜʝʛʝʥ 

 ץʩʘץʣʳ ᴄʣʠ ʩʳʤʘʥ ʙʘʪʳʨ ï ɸײ שʟʘʤʥʳסʪʳʤ ɸץʝʜʽ. ʄʘ ץʨʧʘײ ʘʥסʳʟʳʥʘʥ ʪʘʨʘץ

ʊʝʤʽʨʜʽש ᴅʩʢʝʨ ʙʘʩʳ ʙʦʣסʘʥ. ᴄʣʠ ʩʳʤʘʥ ʅײʨʙʠʢʝʛʝ װʡʣʝʥʽʧ, ʦʜʘʥ ʅײʨʠʣᴅ ʜʝʛʝʥ 

 שʪʳʤʥʳץʳʟʳ ʤʝʥ ʢʝʣʽʥʰʝʛʽʥ ʄʘץ ,ʘ ʢʝʪʢʝʥʜʝץץʳʟ ʪʫʘʜʳ. ᴄʣʠ ʩʳʤʘʥ ᴇʟʽ ʞʦʨʳץ

 ʨʙʠʢʝʥʽ ʞʳʣʘʥײʳʩʪʘʥ ʦʨʘʣʤʘʡʜʳ, ʘʣ ʰʝʰʝʩʽ ʅסʘʨʘʫʳʥʘ ʪʘʧʩʳʨʘʜʳ. ᴄʢʝʩʽ ʩʦץ

ʰʘסʳʧ ᴇʣʪʽʨʝʜʽ. ʅײʨʠʣʘ ʄʘץʪʳʤ ɸסʟʘʤ ʤʝʥ ʦʥʳש ʙᴅʡʙʽʰʝʩʽ ɿʫʭʨʘʥʳץ שʦʣʳʥʜʘ 

 .ʘʣʘʜʳè [3, 9 ʙ.]ץ

 ʳʨʳʥʘʥץ ʘשʳʨʳʙʳʥ ʞʘץʩʫʨʝʪʰʽʣʝʨʽ ᴅʡʝʣ ʪʘ ץʘʟʘץ ʘʟʽʨʛʽ ʟʘʤʘʥʘʫʠפ

 ʳ ʦʨʥʳ, ʽʰʢʽ ʝʨʢʽʥʜʽʢסʘʤʜʘסʦץ שʜʽʢ, ᴅʡʝʣʜʽשʘʨʘʩʪʳʨʫʜʘ. ɻʝʥʜʝʨʣʽʢ ʪʝץ

ʤᴅʩʝʣʝʣʝʨʽ ʰʳסʘʨʤʘʰʳʣʳץ ʽʟʜʝʥʽʩʪʝʨʛʝ ʘʨץʘʫ ʙʦʣʫʜʘ. ʂʝʡʙʽʨ ʘʚʪʦʨʣʘʨ 

ʤʠʬʦʣʦʛʠʷʣʳץ ʘʨʭʝʪʠʧʪʝʨʜʽ ʜʝʢʦʥʩʪʨʫʢʮʠʷ ʞʘʩʘʧ, ʟʘʤʘʥʘʫʠ ʚʠʟʫʘʣʜʳ ʪʽʣʤʝʥ 

 ʨ ʤʝʥ ʤʦʜʝʨʥ ʩʠʥʪʝʟʽ ʧʘʡʜʘ ʙʦʣʘʜʳ. ᴄʡʝʣװʰʪʘʩʪʳʨʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʜᴅʩʪײ

ʙʝʡʥʝʩʽ ʝʥʜʽ ʪʝʢ ʵʩʪʝʪʠʢʘʣʳץ ʥʳʩʘʥ ʝʤʝʩ, ᴅʣʝʫʤʝʪʪʽʢ-ʬʠʣʦʩʦʬʠʷʣʳץ ʦʡʜʳש 

ʪʘʩʳʤʘʣʜʘʫʰʳʩʳʥʘ ʘʡʥʘʣʜʳ. ʄʠʬʦ-ʬʦʣʴʢʣʦʨʣʳץ ʥʝʛʽʟʜʝʛʽ ᴅʡʝʣ ʙʝʡʥʝʩʽʥ 

ʪʘʣʜʘʫ ײʣʪʪʳץ ᴇʟʽʥʜʽʢ ʩʘʥʘʥʳ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴆʡʪʢʝʥʽ ᴇʥʝʨ 

 ,ʘʨʘʩʳץʥʠʝʛʝ ʢᴇʟװʜ שʪʳץʳʣʳ ʭʘʣʳץʨʫʭʘʥʠ ʘʡʥʘʩʳ. ᴄʡʝʣ ʘʨʭʝʪʠʧʽ ʘʨ שʘʤʥʳסʦץ

ʤʦʨʘʣʴʜʳײץ ץʥʜʳʣʳץʪʘʨʳ, ʪʘʨʠʭʠ ʪᴅʞʽʨʠʙʝʩʽ ʢᴇʨʽʥʝʜʽ. פʘʟʘץ ʙʝʡʥʝʣʝʫ 

ᴇʥʝʨʽʥʜʝʛʽ ᴅʡʝʣ ʪײʣסʘʩʳ ʫʘץʳʪ ᴇʪʢʝʥ ʩʘʡʳʥ ᴇʟʛʝʨʽʧ, ʞʘשʘʨʳʧ ʦʪʳʨʩʘ ʜʘ, ʦʥʳש 

ʪװʧʢʽ ʤᴅʥʽ ᴇʤʽʨ ʤʝʥ ʨʫʭʘʥʠʷʪʪʳש ʙʘʩʪʘʫʳ ʨʝʪʽʥʜʝ ʩʘץʪʘʣʳʧ ʢʝʣʝʜʽ. 

-ʤʠʬʦ שʙʝʡʥʝʣʝʫ ᴇʥʝʨʽʥʜʝʛʽ ᴅʡʝʣ ʙʝʡʥʝʩʽʥʽ ץʘʟʘץ ,ʘʥʜʘץʦʨʳʪʳʥʜʳʣʘʡ ʘʡʪפ

ʬʦʣʴʢʣʦʨʣʳץ ʢᴇʨʽʥʽʩʽ ʢᴇʧץʘʙʘʪʪʳ ʩʝʤʘʥʪʠʢʘʣʳץ ʞװʡʝ ײץʨʘʡʜʳ. ʆʣ 

ʢʦʩʤʦʛʦʥʠʷʣʳץ, ʵʧʠʢʘʣʳץ, ʪʘʨʠʭʠ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʜʝשʛʝʡʣʝʨʜʝ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. 

ᴄʡʝʣ ʙʽʨ ʤʝʟʛʽʣʜʝ ʘʥʘ, ʙʘʪʳʨ, ʘʨʫ, ʜʘʥʘ, ʪʳʣʩʳʤ ʢװʰ ʠʝʩʽ. ʆʩʳ ʢᴇʧץʳʨʣʳʣʳץ 

ʦʥʳ ײʣʪʪʳץ ʤᴅʜʝʥʠʝʪʪʽש ᴅʤʙʝʙʘʧ ʩʠʤʚʦʣʳʥʘ ʘʡʥʘʣʜʳʨʘʜʳ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 

 

1 ᴄʟʽʨʙʘʝʚ ʂ. ɸשʳʟʜʘʨ ʩʳʨʳ. ɸשʳʟ, ʜʘʩʪʘʥ, ᴅʥʛʽʤʝʣʝʨ. ï ɸʩʪʘʥʘ: ɽʣʦʨʜʘ, 

2000. ï 348 ʙ. 
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2 ɼʫʡʩʝʥʙʽ ɸ. ɸשʳʟʜʘʨ ʤʝʥ ʘʙʳʟʜʘʨ. ï ɸʩʪʘʥʘ: ʌʦʣʠʘʥʪ, 2017. ï 320 ʙ. 

 ʘʟʳץʨʘʩʪ. ʉʝʨʽʢײפ / ץʞʠʥʘ ץʳ ᴅʡʝʣʜʝʨ: ʪʘʥʳʤʜʳסʪʘʨʠʭʳʥʜʘ ץʘʟʘפ 3

 .ʡʽ, 2016. ï 148 ʙװ ʘʥʳʤè ʙʘʩʧʘסʦʨʘʙʘʡ ï ɸʣʤʘʪʳ, çɸʡפ

-ʳʣʳʤʠס ץʘʨʘʣʳץʳ ʭʘʥʳʤʜʘʨ ʤʝʥ ʘʨʫʣʘʨ: ʭʘʣʳסʩʳʥʜʘײʳ ʪסʭʘʥʜʳ ץʘʟʘפ 4

ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷ ʤʘʪʝʨʠʘʣʜʘʨʳ / (ʜʘʷʨʣʘסʘʥ ɼ.פʘʤʟʘʙʝʢײʣʳ). ï ɸʩʪʘʥʘ: 

çʌʦʨʤʘ ʇʣʶʩè ʙʘʩʧʘʩʳ, 2015. ï 304 ʙ. 

 ʳʣʳʤ, 1984. ï 272נ :ʧʨʦʟʘʩʳ. ï ɸʣʤʘʪʳ ץʭʘʣʳ שʪʳץʘʟʘפ .ʘʙʘʩʦʚ ʉץʘʩפ 5

ʙ. 

6 ʄʘʨײסʣʘʥ ᴄ. ɽʞʝʣʛʽ ʞʳʨ ʘשʳʟʜʘʨ: נʳʣʳʤʠ ʟʝʨʪʪʝʫ ʤʘץʘʣʘʣʘʨ / ײפʨʘʩʪ. 

ʈ. ɹʝʨʜʽʙʘʝʚ ï ɸʣʤʘʪʳ: ɾʘʟʫʰʳ, 1985. ï 368 ʙ. 

 ʦʥʜʳʙʘʡ. ïפ ʣʫײʨʘʩʪ. ɹʘʣʩײפ / ʤʠʬʦʣʦʛʠʷʩʳ ץʘʟʘץʳסʦʥʜʳʙʘʡ ʉ. ɸʨפ 7

ɸʣʤʘʪʳ: çɸʨʳʩè ʙʘʩʧʘʩʳ, 2024 ï 1040 ʙ. 
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ɻʈʅʊʀ 18.67.91 

 

 

̏ˤ˻˶̑̇ˮ̒ ˾˩ˬˮ˿˿˫˾˿˴˻˯ ̅̂˹˴̇ˮˮ ˤ 
̇ˮ̅˾˻ˤ̂̑ ̏˽˻̆̂Υ ˻́ ˢˤ́˻˾˿˴˻˥˻ ˤ̍˿˴ˢ˭̍ˤˢ˹ˮ̒ 
˴ ˥ˮˣ˾ˮ˨˹˻˯ ˸˻˨˩˶ˮ ˴ˮ˹˻˽˾˻ˮ˭ˤ˻˨˿́ˤˢ 

˴ˢ˭ˢ̆˿́ˢ˹ˢ 
 

 

ɸ. ɻʘʥʮʝʚ 
ʄʘʛʠʩʪʨʘʥʪ, ʂʘʟʘʭʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʠʩʢʫʩʩʪʚ ʠʤʝʥʠ ʊ.ɾʫʨʛʝʥʦʚʘ,  

ʛ. ɸʣʤʘʪʳ 

 

 

ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ, ʢʘʢ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʝ ʂʘʟʘʭʩʪʘʥʘ 

ʤʝʥʷʝʪʩʷ ʧʨʦʬʝʩʩʠʷ ʨʝʞʠʩʩʸʨʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, AI-

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʝʧʨʦʜʘʢʰʥʘ ʠ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ. ɺ ʮʝʥʪʨʝ 

ʚʥʠʤʘʥʠʷ ï ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʨʝʞʠʩʩʸʨʘ ʢʘʢ ʘʚʪʦʨʘ 

ʵʢʨʘʥʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ʢ ʛʠʙʨʠʜʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʛʜʝ ʨʝʞʠʩʩʸʨ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʝʪ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʟʘʤʳʩʣʦʤ, ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʲʸʤʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʪʝʭʥʠʢʦʡ, ʧʝʜʘʛʦʛʠʢʦʡ ʠ ʤʝʜʠʘʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʦʤʫ, ʢʘʢ AI-ʠʥʩʪʨʫʤʝʥʪʳ, digital workflow, 

ʧʨʝʧʨʦʜʘʢʰʥ, ʜʦʩʪʫʧʥʦʩʪʴ ʩʲʸʤʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ rental-ʤʳʰʣʝʥʠʝ 

ʨʝʞʠʩʩʸʨʘ ʤʝʥʷʶʪ ʩʧʦʩʦʙʳ ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʵʢʨʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ, ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʜ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʢʦʥʬʣʠʢʪ, ʧʦʚʝʜʝʥʠʝ ʧʝʨʩʦʥʘʞʝʡ, ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʘʪʠʢʫ, ʚʠʟʫʘʣʴʥʫʶ 

ʩʨʝʜʫ, ʢʫʣʴʪʫʨʥʫʶ ʧʘʤʷʪʴ ʠ ʷʟʳʢ ʬʠʣʴʤʘ. 

ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʦʧʳʪ ɸʨʪʸʤʘ ɻʘʥʮʝʚʘ ï 

ʨʝʞʠʩʩʸʨʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʨʝʞʠʩʩʫʨʳ, ʧʝʨʚʦʛʦ ʘʩʩʠʩʪʝʥʪʘ ʨʝʞʠʩʩʸʨʘ, 

ʨʝʞʠʩʩʸʨʘ ʤʦʥʪʘʞʘ ʠ ʦʩʥʦʚʘʪʝʣʷ ANG Rental. ʅʘ ʧʨʠʤʝʨʝ ʵʪʦʡ ʧʨʘʢʪʠʢʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʩʦʙʩʪʚʝʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʤʦʞʝʪ ʩʪʘʥʦʚʠʪʴʩʷ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʚʦʨʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 

ʩʪʫʜʝʥʪʦʚ ʢʠʥʦʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ ʨʘʟʚʠʪʠʷ ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʨʝʞʠʩʩʸʨʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʚ ʦʩʚʦʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʚ ʩʦʭʨʘʥʝʥʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʤʳʩʣʦʤ, ʷʟʳʢʦʤ ʬʠʣʴʤʘ, ʩʝʤʘʥʪʠʢʦʡ ʢʘʜʨʘ ʠ ʩʦʩʪʦʷʥʠʝʤ ʟʨʠʪʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʞʠʩʩʸʨʩʢʘʷ ʬʫʥʢʮʠʷ, ʮʠʬʨʦʚʘʷ ʵʧʦʭʘ, 

ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʦ ʂʘʟʘʭʩʪʘʥʘ, ʩʝʤʘʥʪʠʢʘ ʢʠʥʦ, ʷʟʳʢ ʢʠʥʦ, ʵʢʨʘʥʥʦʝ 

ʚʦʧʣʦʱʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʜʘ, AI, digital workflow, ʧʨʝʧʨʦʜʘʢʰʥ, rental-

ʤʳʰʣʝʥʠʝ ʨʝʞʠʩʩʸʨʘ, ʛʠʙʨʠʜʥʘʷ ʤʦʜʝʣʴ ʨʝʞʠʩʩʫʨʳ. 
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ʎʠʬʨʦʚʘʷ ʵʧʦʭʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʨʦʣʴ 

ʨʝʞʠʩʩʸʨʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʝ. ɽʩʣʠ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʨʝʞʠʩʩʸʨ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʢ ʘʚʪʦʨ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʚʳʩʢʘʟʳʚʘʥʠʷ ʠ ʧʦʩʪʘʥʦʚʱʠʢ ʵʢʨʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʪʦ ʩʝʛʦʜʥʷ ʝʛʦ ʬʫʥʢʮʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʞʠʩʩʸʨ ʨʘʙʦʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩ 

ʘʢʪʸʨʦʤ, ʢʘʜʨʦʤ ʠ ʤʠʟʘʥʩʮʝʥʦʡ, ʥʦ ʠ ʩ ʮʠʬʨʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʧʨʝʧʨʦʜʘʢʰʥʘ, AI-ʩʠʩʪʝʤʘʤʠ, ʚʠʟʫʘʣʴʥʳʤʠ ʨʝʬʝʨʝʥʩʘʤʠ, ʤʦʥʪʘʞʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʨʦʜʶʩʝʨʩʢʦʡ ʣʦʛʠʢʦʡ ʠ 

ʧʣʘʪʬʦʨʤʝʥʥʳʤʠ ʬʦʨʤʘʪʘʤʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʘ ʵʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩʦ ʩʪʫʜʠʡʥʦʡ ʩʠʩʪʝʤʦʡ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʧʦʜʜʝʨʞʢʠ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ ʢ 

ʪʝʭʥʠʢʝ ʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʩʦʛʣʘʩʦʚʘʥʠʡ. ʇʨʠʥʷʪʠʝ ɿʘʢʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ çʆ ʢʠʥʝʤʘʪʦʛʨʘʬʠʠè ʚ 2019 ʛʦʜʫ ʟʘʢʨʝʧʠʣʦ ʧʨʘʚʦʚʳʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʩʥʦʚʳ ʦʪʨʘʩʣʠ [1]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʯʘʩʪʥʳʭ production-ʢʦʤʧʘʥʠʡ, rental-ʩʝʨʚʠʩʦʚ, ʩʪʨʠʤʠʥʛʦʚʳʭ 

ʧʣʘʪʬʦʨʤ ʠ AI-ʪʝʭʥʦʣʦʛʠʡ ʤʝʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ 

ʩʘʤʫ ʧʨʦʬʝʩʩʠʶ ʨʝʞʠʩʩʸʨʘ [8]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʚʳʷʚʠʪʴ, ʢʘʢ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, AI-

ʠʥʩʪʨʫʤʝʥʪʳ, rental-ʤʳʰʣʝʥʠʝ ʠ ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʠʟʤʝʥʷʶʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʨʦʣʴ ʨʝʞʠʩʩʸʨʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʷʟʳʢʘ ʢʠʥʦ, ʩʝʤʘʥʪʠʢʫ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʜʘ ʠ ʘʚʪʦʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʢʨʘʥʥʳʤ 

ʩʤʳʩʣʦʤ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʩʦʚʨʝʤʝʥʥʦʝ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʦ 

ʂʘʟʘʭʩʪʘʥʘ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʨʝʞʠʩʩʸʨʘ ʠ ʚʣʠʷʥʠʝ 

ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʠʥʦʷʟʳʢʘ, ʚʠʟʫʘʣʴʥʦʡ ʩʝʤʘʥʪʠʢʠ ʠ 

ʵʢʨʘʥʥʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʜʘ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʪʘʪʴʠ ʩʦʩʪʘʚʣʷʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʤʝʪʦʜ, ʢʝʡʩ-ʩʪʘʜʠ ʠ ʵʣʝʤʝʥʪʳ ʘʚʪʦʵʪʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʦʧʳʪ 

ɸʨʪʸʤʘ ɻʘʥʮʝʚʘ ʢʘʢ ʨʝʞʠʩʩʸʨʘ, ʧʝʨʚʦʛʦ ʘʩʩʠʩʪʝʥʪʘ ʨʝʞʠʩʩʸʨʘ, ʨʝʞʠʩʩʸʨʘ 

ʤʦʥʪʘʞʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʨʝʞʠʩʩʫʨʳ ʠ ʦʩʥʦʚʘʪʝʣʷ ANG Rental. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʩʦʝʜʠʥʠʪʴ ʥʘʫʯʥʳʡ ʘʥʘʣʠʟ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʥʘʥʠʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʈʝʞʠʩʩʸʨʩʢʘʷ ʧʨʦʬʝʩʩʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʝʪʩʢʦʡ ʩʪʫʜʠʡʥʦʡ ʩʠʩʪʝʤʳ, ʛʜʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʠʣʴʤʘ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ, ʨʝʜʘʢʮʠʦʥʥʦʡ ʚʝʨʪʠʢʘʣʴʶ ʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ [2]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʩʪʦʨʠʠ ʩʦʚʝʪʩʢʦ-

ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʢʠʥʦ ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʠʥʦ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚʥʫʪʨʠ ʩʣʦʞʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʠ ʧʝʨʠʬʝʨʠʝʡ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ ʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʞʠʜʘʥʠʷʤʠ [2]. ɺ 

ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʨʝʞʠʩʩʸʨ ʦʙʣʘʜʘʣ ʟʥʘʯʠʪʝʣʴʥʳʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʩʪʘʪʫʩʦʤ, ʥʦ 

ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʩʚʦʙʦʜʘ ʙʳʣʘ ʦʛʨʘʥʠʯʝʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠ 

ʠʜʝʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʤʢʘʤʠ. 
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ʇʦʩʣʝ 1990-ʭ ʛʦʜʦʚ ʨʝʞʠʩʩʸʨʩʢʘʷ ʬʫʥʢʮʠʷ ʥʘʯʘʣʘ ʤʝʥʷʪʴʩʷ. ʈʳʥʦʯʥʘʷ 

ʵʢʦʥʦʤʠʢʘ, ʯʘʩʪʥʳʝ ʧʨʦʜʶʩʝʨʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʬʝʩʪʠʚʘʣʠ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʦʢʘʪ ʩʦʟʜʘʣʠ ʥʦʚʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʬʝʩʩʠʠ. ʈʝʞʠʩʩʸʨ 

ʦʢʘʟʘʣʩʷ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʤʦʜʝʣʷʤʠ: ʘʚʪʦʨʩʢʦʡ, ʢʦʤʤʝʨʯʝʩʢʦʡ, 

ʪʝʣʝʚʠʟʠʦʥʥʦʡ, ʬʝʩʪʠʚʘʣʴʥʦʡ ʠ ʩʝʨʚʠʩʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ. ɺ ʘʚʪʦʨʩʢʦʤ ʢʠʥʦ 

ʨʝʞʠʩʩʸʨ ʩʦʭʨʘʥʷʝʪ ʩʪʘʪʫʩ ʭʫʜʦʞʥʠʢʘ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʩʦʙʩʪʚʝʥʥʦʝ ʵʢʨʘʥʥʦʝ 

ʚʳʩʢʘʟʳʚʘʥʠʝ. ɺ ʢʦʤʤʝʨʯʝʩʢʦʤ ʠ ʪʝʣʝʚʠʟʠʦʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʥ ʚʩʸ ʯʘʱʝ 

ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ production-manager: ʦʨʛʘʥʠʟʫʝʪ ʩʲʸʤʦʯʥʳʡ ʧʨʦʮʝʩʩ, 

ʨʘʙʦʪʘʝʪ ʚ ʨʘʤʢʘʭ ʧʨʦʜʶʩʝʨʩʢʦʡ ʟʘʜʘʯʠ, ʩʦʙʣʶʜʘʝʪ ʩʨʦʢʠ, ʙʶʜʞʝʪ ʠ ʬʦʨʤʘʪ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʵʪʦ ʨʘʟʜʝʣʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ 

ʫʩʪʦʡʯʠʚʳʤ. ʈʝʞʠʩʩʸʨ ʫʞʝ ʥʝ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʪʦʣʴʢʦ ʘʚʪʦʨʦʤ ʠʜʝʠ. ʆʥ 

ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ ʣʦʛʠʢʫ ʧʨʝʧʨʦʜʘʢʰʥʘ, ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʢʘʤʝʨʳ, ʩʚʝʪʘ, ʦʧʪʠʢʠ, 

ʤʦʥʪʘʞʘ, ʮʚʝʪʦʢʦʨʨʝʢʮʠʠ, VFX, ʟʚʫʢʘ, AI-ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʮʠʬʨʦʚʦʛʦ 

ʧʨʦʜʚʠʞʝʥʠʷ. ɺʦʟʥʠʢʘʝʪ ʛʠʙʨʠʜʥʘʷ ʤʦʜʝʣʴ ʨʝʞʠʩʩʸʨʩʢʦʡ ʬʫʥʢʮʠʠ: ʨʝʞʠʩʩʸʨ 

ʚʳʩʪʫʧʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʚʪʦʨʦʤ, ʦʨʛʘʥʠʟʘʪʦʨʦʤ, ʪʝʭʥʠʯʝʩʢʠ ʛʨʘʤʦʪʥʳʤ 

ʩʧʝʮʠʘʣʠʩʪʦʤ, ʤʝʜʠʘʪʦʨʦʤ ʤʝʞʜʫ ʮʝʭʘʤʠ ʠ ʥʦʩʠʪʝʣʝʤ ʩʤʳʩʣʦʚʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʬʠʣʴʤ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦʪ ʢʨʠʟʠʩ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʚ ʠʩʯʝʟʥʦʚʝʥʠʠ ʘʚʪʦʨʩʪʚʘ, ʘ ʚ ʝʛʦ 

ʫʩʣʦʞʥʝʥʠʠ. ʈʝʞʠʩʩʸʨ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʪʚʝʯʘʝʪ ʟʘ ʩʤʳʩʣ ʬʠʣʴʤʘ, ʥʦ ʪʝʧʝʨʴ 

ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʵʪʦʪ ʩʤʳʩʣ ʙʫʜʝʪ ʩʦʙʨʘʥ ʚ ʧʨʝʧʨʦʜʘʢʰʥʝ, ʩʥʷʪ 

ʪʝʭʥʠʯʝʩʢʠ, ʦʨʛʘʥʠʟʦʚʘʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ, ʩʤʦʥʪʠʨʦʚʘʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʟʨʠʪʝʣʶ. ʉʪʘʨʘʷ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʨʝʞʠʩʩʸʨ ʚʦʩʧʨʠʥʠʤʘʣʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʢʘʢ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʫʞʝ ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʨʝʘʣʴʥʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʦʚʘʷ ʤʦʜʝʣʴ ʪʨʝʙʫʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʘ, ʢʦʪʦʨʳʡ 

ʩʧʦʩʦʙʝʥ ʫʧʨʘʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʪʚʦʨʯʝʩʢʠʤ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. 

ʇʨʠ ʵʪʦʤ ʨʝʞʠʩʩʸʨ ʥʝ ʜʦʣʞʝʥ ʩʪʘʥʦʚʠʪʴʩʷ ʧʨʠʣʦʞʝʥʠʝʤ ʢ ʪʝʭʥʠʢʝ. ɽʛʦ ʟʘʜʘʯʘ 

ï ʫʜʝʨʞʘʪʴ ʛʣʘʚʥʳʡ ʩʤʳʩʣ ʬʠʣʴʤʘ: ʟʘʯʝʤ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʵʪʘ ʠʩʪʦʨʠʷ, ʚ ʢʘʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʜʦʣʞʝʥ ʦʢʘʟʘʪʴʩʷ ʟʨʠʪʝʣʴ ʠ ʢʘʢʠʤ ʷʟʳʢʦʤ ʬʠʣʴʤ ʙʫʜʝʪ ʩ ʥʠʤ 

ʛʦʚʦʨʠʪʴ. 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦ ʠʟʤʝʥʠʣʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ. ʉʝʛʦʜʥʷ ʩʮʝʥʘʨʥʳʝ ʚʘʨʠʘʥʪʳ, ʤʫʜʙʦʨʜʳ, ʚʠʟʫʘʣʴʥʳʝ ʨʝʬʝʨʝʥʩʳ, 

ʩʭʝʤʳ ʩʚʝʪʘ, ʧʦʜʙʦʨ ʣʦʢʘʮʠʡ, ʩʦʟʜʘʥʠʝ ʦʙʨʘʟʦʚ ʧʝʨʩʦʥʘʞʝʡ ʠ ʧʝʨʚʠʯʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʩʪʠʣʠʩʪʠʢʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ 

ʘʥʘʣʦʛʦʚʫʶ ʵʧʦʭʫ. AI-ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʨʝʞʠʩʩʸʨʫ ʙʳʩʪʨʦ ʬʦʨʤʠʨʦʚʘʪʴ 

ʨʝʟʝʨʚ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʤʝ ʬʠʣʴʤʘ, ʧʨʦʚʝʨʷʪʴ ʚʠʟʫʘʣʴʥʳʝ ʛʠʧʦʪʝʟʳ ʠ 

ʚʳʩʪʨʘʠʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʷʟʳʢ ʧʨʦʝʢʪʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʢʦʨʝʥʠʠ ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʦʠʩʢʘ. ʈʝʞʠʩʩʸʨ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʦʧʠʩʳʚʘʪʴ ʟʘʤʳʩʝʣ ʩʣʦʚʘʤʠ, 

ʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʝʨʷʪʴ ʝʛʦ ʚʠʟʫʘʣʴʥʦ: ʯʝʨʝʟ moodboard, color palette, 

reference pack, light scheme, AI-generated concept art, previz ʠ ʤʦʥʪʘʞʥʳʝ ʪʝʩʪʳ 

[9; 12]. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ 

ʦʛʨʘʥʠʯʝʥʳ ʙʶʜʞʝʪ, ʚʨʝʤʷ ʠ ʜʦʩʪʫʧ ʢ ʙʦʣʴʰʦʡ ʢʦʤʘʥʜʝ. 

ʆʜʥʘʢʦ ʫʩʢʦʨʝʥʠʝ ʥʝʩʸʪ ʠ ʨʠʩʢ. ɺ ʤʦʝʡ ʧʨʘʢʪʠʢʝ AI ʦʢʘʟʘʣʩʷ ʧʦʣʝʟʝʥ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝ ʢʘʢ ʘʚʪʦʨ, ʘ ʢʘʢ ʙʳʩʪʨʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʚʝʨʢʠ ʚʘʨʠʘʥʪʦʚ: 
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ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʮʝʥʘʨʥʳʭ ʨʝʰʝʥʠʡ, ʩʦʙʨʘʪʴ ʚʠʟʫʘʣʴʥʳʡ ʨʷʜ ʜʣʷ 

ʧʠʪʯʠʥʛʘ, ʧʨʦʚʝʨʠʪʴ ʘʪʤʦʩʬʝʨʫ ʧʨʦʝʢʪʘ ʠʣʠ ʫʪʦʯʥʠʪʴ ʜʨʘʤʘʪʫʨʛʠʯʝʩʢʫʶ 

ʧʨʦʙʣʝʤʫ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʟʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʨʠʩʢ: ʝʩʣʠ ʨʝʞʠʩʩʸʨ ʧʨʠʥʠʤʘʝʪ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ ʙʝʟ ʦʪʙʦʨʘ, ʢʠʥʦʷʟʳʢ ʙʳʩʪʨʦ ʩʪʘʥʦʚʠʪʩʷ 

ʫʩʨʝʜʥʸʥʥʳʤ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʞʝ ʦʪʤʝʯʘʝʪʩʷ ʜʚʦʡʩʪʚʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ AI ʚ ʢʠʥʦ: ʦʥ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ, ʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʸʪ ʨʠʩʢ ʧʦʪʝʨʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʠ ʧʨʦʙʣʝʤʘʪʠʟʘʮʠʠ ʘʚʪʦʨʩʪʚʘ [3; 13]. ɼʣʷ ʨʝʞʠʩʩʸʨʘ 

ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝ ʧʨʦʩʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ AI, ʘ ʫʧʨʘʚʣʷʪʴ ʠʤ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʘʚʪʦʨʩʢʘʷ ʧʦʟʠʮʠʷ: 

çɼʣʷ ʤʝʥʷ ʨʝʞʠʩʩʫʨʘ ï ʵʪʦ ʥʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʜʨʦʤ, ʘ ʫʧʨʘʚʣʝʥʠʝ ʩʤʳʩʣʦʤ ʠ 

ʩʦʩʪʦʷʥʠʝʤ ʟʨʠʪʝʣʷè (ɸ. ɻʘʥʮʝʚ). AI, digital workflow, rental-ʤʦʜʝʣʴ, 

ʧʨʝʧʨʦʜʘʢʰʥ ʠ ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʣʦʛʠʢʘ ʤʝʥʷʶʪ ʧʨʦʬʝʩʩʠʶ ʨʝʞʠʩʩʸʨʘ. ʆʜʥʘʢʦ 

ʟʘʜʘʯʘ ʨʝʞʠʩʩʸʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʘʩʪʚʦʨʠʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʠʷʭ, ʘ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʩʤʳʩʣʦʤ, ʷʟʳʢʦʤ ʬʠʣʴʤʘ, ʩʝʤʘʥʪʠʢʦʡ ʢʘʜʨʘ 

ʠ ʩʦʩʪʦʷʥʠʝʤ ʟʨʠʪʝʣʷ. 

ɺʦʧʨʦʩ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʜʘ ʚ ʢʠʥʦ ʂʘʟʘʭʩʪʘʥʘ ʥʝʣʴʟʷ ʩʚʦʜʠʪʴ ʪʦʣʴʢʦ ʢ 

ʚʥʝʰʥʠʤ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ: ʢʦʩʪʶʤʫ, ʦʨʥʘʤʝʥʪʫ, ʪʨʘʜʠʮʠʦʥʥʦʤʫ 

ʙʳʪʫ, ʤʫʟʳʢʘʣʴʥʦʤʫ ʤʦʪʠʚʫ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʘʪʨʠʙʫʪʠʢʝ. ʕʪʠ ʵʣʝʤʝʥʪʳ 

ʚʘʞʥʳ, ʥʦ ʦʥʠ ʥʝ ʠʩʯʝʨʧʳʚʘʶʪ ʩʤʳʩʣʦʚʦʡ ʧʨʠʨʦʜʳ ʬʠʣʴʤʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʢʠʥʦ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʢʠʥʝʤʘʪʦʛʨʘʬ ʫʯʘʩʪʚʫʝʪ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʫʣʴʪʫʨʥʦʡ ʧʘʤʷʪʠ, ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʘʤʦʦʧʠʩʘʥʠʷ [4; 5; 6]. ɼʣʷ ʤʝʥʷ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʜ ʚ ʢʠʥʦ 

ʥʘʯʠʥʘʝʪʩʷ ʥʝ ʩ ʦʨʥʘʤʝʥʪʘ ʠ ʢʦʩʪʶʤʘ, ʘ ʩ ʪʦʛʦ, ʢʘʢ ʯʝʣʦʚʝʢ ʚʝʜʸʪ ʩʝʙʷ ʚ 

ʢʦʥʬʣʠʢʪʝ, ʢʘʢ ʦʥ ʤʦʣʯʠʪ, ʢʘʢ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʴʝ, ʟʝʤʣʝ, ʜʦʣʛʫ, ʩʪʳʜʫ, ʧʘʤʷʪʠ ʠ 

ʣʠʯʥʦʤʫ ʚʳʙʦʨʫ. ʇʦʵʪʦʤʫ ʦʥ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʚʝʜʝʥʠʝ 

ʧʝʨʩʦʥʘʞʝʡ, ʩʦʮʠʘʣʴʥʫʶ ʙʦʣʴ, ʨʠʪʤ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʠ ʚʠʟʫʘʣʴʥʫʶ ʩʨʝʜʫ ʬʠʣʴʤʘ 

[7; 10; 11; 12]. ʊʘʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʚ ʩʚʷʟʠ ʩ 

ʩʝʤʘʥʪʠʢʦʡ ʢʠʥʦ ʠ ʦʙʱʝʡ ʩʠʩʪʝʤʦʡ ʵʢʨʘʥʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ. 

ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʨʘʥʥʦʝ ʚʦʧʣʦʱʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʜʘ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴʶ ʢʠʥʦʷʟʳʢʘ. ɺ ʘʚʪʦʨʩʢʦʤ ʢʠʥʦ ʦʥ ʯʘʱʝ ʨʘʙʦʪʘʝʪ ʢʘʢ ʩʤʳʩʣʦʚʘʷ 

ʩʪʨʫʢʪʫʨʘ: ʯʝʨʝʟ ʤʦʣʯʘʥʠʝ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʩʠʭʦʣʦʛʠʶ ʛʝʨʦʷ, ʪʨʘʚʤʫ ʤʝʩʪʘ, 

ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʣʠʯʥʦʡ ʩʫʜʴʙʦʡ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʘʤʷʪʴʶ. ɺ ʢʦʤʤʝʨʯʝʩʢʦʤ 

ʢʠʥʦ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʜ ʯʘʱʝ ʚʳʧʦʣʥʷʝʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʠ ʤʘʨʢʝʪʠʥʛʦʚʫʶ 

ʬʫʥʢʮʠʶ: ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʟʥʘʚʘʝʤʦʩʪʴ, ʶʤʦʨ, ʙʳʪʦʚʫʶ ʙʣʠʟʦʩʪʴ, ʩʚʷʟʴ 

ʟʨʠʪʝʣʷ ʩ ʷʟʳʢʦʤ, ʪʨʘʜʠʮʠʝʡ, ʩʝʤʝʡʥʦʡ ʩʠʪʫʘʮʠʝʡ ʠʣʠ ʣʦʢʘʣʴʥʳʤ ʦʙʨʘʟʦʤ 

ʞʠʟʥʠ. 

ʊʘʢʦʝ ʨʘʟʣʠʯʠʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʤʝʨʯʝʩʢʦʝ ʢʠʥʦ ʣʠʰʝʥʦ ʩʤʳʩʣʘ, ʘ 

ʘʚʪʦʨʩʢʦʝ ʢʠʥʦ ʚʩʝʛʜʘ ʛʣʫʙʞʝ. ʆʥʦ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʨʘʙʦʪʳ ʩ 

ʢʫʣʴʪʫʨʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʂʦʤʤʝʨʯʝʩʢʦʝ ʢʠʥʦ ʯʘʩʪʦ ʙʳʩʪʨʝʝ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʧʦʚʩʝʜʥʝʚʥʳʡ ʷʟʳʢ, ʙʳʪʦʚʳʝ ʢʦʥʬʣʠʢʪʳ, ʩʝʤʝʡʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʤʘʩʩʦʚʳʝ 

ʟʨʠʪʝʣʴʩʢʠʝ ʦʞʠʜʘʥʠʷ. ɸʚʪʦʨʩʢʦʝ ʢʠʥʦ ʤʦʞʝʪ ʛʣʫʙʞʝ ʨʘʙʦʪʘʪʴ ʩ ʪʨʘʚʤʦʡ, 

ʧʘʤʷʪʴʶ ʠ ʚʠʟʫʘʣʴʥʦʡ ʤʝʪʘʬʦʨʦʡ [9; 12]. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʨʝʞʠʩʩʸʨ ʦʪʚʝʯʘʝʪ ʟʘ 
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ʪʦ, ʯʪʦʙʳ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʜ ʥʝ ʧʨʝʚʨʘʱʘʣʩʷ ʚ ʜʝʢʦʨʘʪʠʚʥʫʶ ʫʧʘʢʦʚʢʫ, ʘ 

ʩʪʘʥʦʚʠʣʩʷ ʯʘʩʪʴʶ ʩʝʤʘʥʪʠʢʠ ʬʠʣʴʤʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʢʘʟʘʭʩʪʘʥʩʢʦʝ ʢʠʥʦ ʘʢʪʠʚʥʦ ʦʙʨʘʱʘʝʪʩʷ ʢ ʵʪʦʡ ʪʝʤʝ. ɺ 

ʟʨʠʪʝʣʴʩʢʦʤ ʧʦʣʝ ʧʦʷʚʣʷʶʪʩʷ ʭʦʨʨʦʨʳ, ʢʦʤʝʜʠʠ, ʩʝʤʝʡʥʳʝ ʩʝʨʠʘʣʳ, 

ʩʦʮʠʘʣʴʥʳʝ ʜʨʘʤʳ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʩʪʦʨʠʠ ʠ ʘʚʪʦʨʩʢʠʝ ʬʠʣʴʤʳ. ʊʘʢʠʝ ʧʨʦʝʢʪʳ, 

ʢʘʢ çɼᴅʩʪװʨè, çʂʘʟʘʭʩʢʠʝ ʩʪʨʘʰʥʳʝ ʩʢʘʟʢʠè, çʏʸʨʥʳʡ ʜʚʦʨè, çɹʠʟʥʝʩ ʧʦ-

ʢʘʟʘʭʩʢʠè, çʐʝʢʝʨè, çɸʣʜʘʨ. ʄʘʭʘʙʙʘʪ ʪʫʨʘʣʳ ʘשʳʟè, çʂʝʣʽʥʞʘʥè, çפʘʡʪʘʜʘʥè, 

çɹʠʰʘʨʘʰʢʠè, çɸʫʨʫè ʠ ʜʨʫʛʠʝ, ʧʦ-ʨʘʟʥʦʤʫ ʠʩʧʦʣʴʟʫʶʪ ʣʦʢʘʣʴʥʳʡ 

ʢʫʣʴʪʫʨʥʳʡ ʤʘʪʝʨʠʘʣ. ʆʜʥʠ ʬʠʣʴʤʳ ʦʙʨʘʱʘʶʪʩʷ ʢ ʪʨʘʜʠʮʠʠ, ʩʪʨʘʭʫ ʠ 

ʢʦʣʣʝʢʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʜʨʫʛʠʝ ï ʢ ʙʳʪʫ, ʶʤʦʨʫ, ʩʝʤʝʡʥʦʤʫ ʢʦʥʬʣʠʢʪʫ, 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʠ ʩʦʮʠʘʣʴʥʦʡ ʪʨʘʚʤʝ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʦʚ ʮʠʬʨʦʚʦʡ ʵʧʦʭʠ ʩʪʘʥʦʚʠʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʜʦʩʪʫʧʘ ʢ ʪʝʭʥʠʢʝ. ɺ ʩʦʚʝʪʩʢʦʡ ʩʠʩʪʝʤʝ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ ʩʲʸʤʦʯʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʥʘʜʣʝʞʘʣʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʫʜʠʷʤ, ʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʤʘʪʴ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʫʪʚʝʨʞʜʸʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʣʘʥʦʤ 

ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʦʡ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʢʘʤʝʨʳ, 

ʩʚʝʪ, ʟʚʫʢ, ʤʦʥʪʘʞʥʳʝ ʩʪʘʥʮʠʠ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʘʥʦʚʷʪʩʷ 

ʜʦʩʪʫʧʥʝʝ ʯʘʩʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ. ʕʪʦ ʤʝʥʷʝʪ ʩʘʤʫ ʧʨʠʨʦʜʫ ʨʝʞʠʩʩʸʨʩʢʦʡ 

ʩʚʦʙʦʜʳ. 

ʇʦʜ rental-ʤʳʰʣʝʥʠʝʤ ʨʝʞʠʩʩʸʨʘ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʥʠʤʘʝʪʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʞʠʩʩʸʨʘ ʤʳʩʣʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʦʙʨʘʟʘʤʠ, ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ: 

ʢʘʤʝʨʦʡ, ʩʚʝʪʦʤ, ʦʧʪʠʢʦʡ, ʩʪʘʙʠʣʠʟʘʮʠʝʡ, ʙʶʜʞʝʪʦʤ, ʜʦʩʪʫʧʦʤ ʢ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʦʛʦ ʟʘʧʫʩʢʘ ʩʲʸʤʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʞʠʩʩʸʨ ʥʝ ʦʙʷʟʘʥ ʙʳʪʴ ʦʧʝʨʘʪʦʨʦʤ, ʛʘʬʝʨʦʤ ʠʣʠ ʤʦʥʪʘʞʸʨʦʤ ʚ 

ʧʦʣʥʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʤʳʩʣʝ, ʥʦ ʦʥ ʦʙʷʟʘʥ ʧʦʥʠʤʘʪʴ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ 

ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʝʭʥʠʯʝʩʢʘʷ ʥʝʛʨʘʤʦʪʥʦʩʪʴ 

ʩʝʛʦʜʥʷ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʝʞʠʩʩʸʨʘ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʦʪʩʫʪʩʪʚʠʝ ʜʨʘʤʘʪʫʨʛʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ. 

ɼʣʷ ʤʝʥʷ ʩʦʟʜʘʥʠʝ ANG Rental ʩʪʘʣʦ ʥʝ ʪʦʣʴʢʦ ʢʦʤʤʝʨʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ, 

ʥʦ ʠ ʩʧʦʩʦʙʦʤ ʚʝʨʥʫʪʴ ʩʝʙʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ. ʊʝʭʥʠʢʘ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʳʩʪʫʧʘʝʪ ʥʝ ʧʨʦʩʪʦ ʠʤʫʱʝʩʪʚʦʤ ʠʣʠ ʘʨʝʥʜʥʳʤ ʨʝʩʫʨʩʦʤ, ʘ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʝʝ ʪʝʩʪʠʨʦʚʘʪʴ ʠʜʝʠ, ʧʦʤʦʛʘʪʴ ʩʪʫʜʝʥʪʘʤ ʠ ʧʦʩʪʝʧʝʥʥʦ 

ʩʦʙʠʨʘʪʴ ʙʘʟʫ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʘʚʪʦʨʩʢʦʛʦ ʬʠʣʴʤʘ. ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʦʟʚʦʣʷʝʪ ʨʝʞʠʩʩʸʨʫ ʥʝ ʪʦʣʴʢʦ ʟʘʨʘʙʘʪʳʚʘʪʴ ʥʘ ʘʨʝʥʜʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʨʝʩʫʨʩ ʜʣʷ ʙʫʜʫʱʠʭ ʘʚʪʦʨʩʢʠʭ ʧʨʦʝʢʪʦʚ. ɺ 

ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠʣʠ ʢʨʫʧʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʥʝ ʚʩʝʛʜʘ 

ʜʦʩʪʫʧʥʳ, rental-ʤʦʜʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʩʧʦʩʦʙʦʤ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʢʘʧʠʪʘʣʘ, ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʬʠʣʴʤʘ ʢ ʨʝʘʣʠʟʘʮʠʠ, ʬʝʩʪʠʚʘʣʴʥʦʤʫ ʧʨʦʜʚʠʞʝʥʠʶ ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʦʤʫ 

ʧʨʦʢʘʪʫ. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ANG Rental ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ 

ʩʪʫʜʝʥʪʦʚ ʢʠʥʦʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ɺ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ: 

ʩʪʫʜʝʥʪ ʥʝ ʧʨʦʩʪʦ ʩʣʳʰʠʪ ʥʘ ʣʝʢʮʠʠ ʦ ʩʚʝʪʝ, ʦʧʪʠʢʝ ʠʣʠ ʜʚʠʞʝʥʠʠ ʢʘʤʝʨʳ, ʘ 
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ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʠʪʴ ʵʪʦ ʥʘ ʨʝʘʣʴʥʦʡ ʩʲʸʤʢʝ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ. ɼʣʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʵʪʦ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ: ʙʫʜʫʱʠʝ 

ʨʝʞʠʩʩʸʨʳ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩ ʪʝʦʨʠʝʡ, ʥʦ ʠ ʩ 

ʨʝʘʣʴʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʢʠʥʦ ï ʢʘʤʝʨʦʡ, ʦʧʪʠʢʦʡ, ʩʚʝʪʦʤ ʠ ʩʲʸʤʦʯʥʦʡ 

ʪʝʭʥʠʢʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, rental-ʤʦʜʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʢʠʥʦ ʫʞʝ ʥʘ ʵʪʘʧʝ 

ʢʫʨʩʦʚʳʭ ʠ ʫʯʝʙʥʳʭ ʨʘʙʦʪ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʚʪʦʨʩʢʦʡ rental-ʤʦʜʝʣʠ ʙʳʣʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠʥʪʝʨʝʩʦʤ ʢ ʪʝʭʥʠʢʝ, ʥʦ ʠ ʩ ʣʠʯʥʳʤ ʦʧʳʪʦʤ ʘʚʪʦʨʘ. ɺ 

ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ ʧʦʧʳʪʢʘ ʧʦʣʫʯʠʪʴ ʧʦʜʜʝʨʞʢʫ ʚ ʦʜʥʦʤ ʠʟ ʢʨʫʧʥʳʭ rental-

ʮʝʥʪʨʦʚ ʥʝ ʧʨʠʚʝʣʘ ʢ ʨʝʟʫʣʴʪʘʪʫ: ʥʘʯʠʥʘʶʱʝʤʫ ʢʠʥʝʤʘʪʦʛʨʘʬʠʩʪʫ ʙʳʣʦ 

ʦʪʢʘʟʘʥʦ ʧʦ ʧʨʠʯʠʥʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʚʳʛʦʜʥʦʩʪʠ ʪʘʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʕʪʦʪ 

ʵʧʠʟʦʜ ʩʪʘʣ ʜʣʷ ʤʝʥʷ ʚʘʞʥʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʫʨʦʢʦʤ: ʝʩʣʠ ʤʦʣʦʜʦʤʫ 

ʨʝʞʠʩʩʸʨʫ ʟʘʢʨʳʪ ʜʦʩʪʫʧ ʢ ʪʝʭʥʠʢʝ, ʦʥ ʪʝʨʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʦ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʨʦʙʦʚʘʪʴ ʩʝʙʷ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʠʤʝʥʥʦ ʵʪʦ ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʦʟʜʘʥʠʷ ʧʨʘʢʪʠʢʠ ʧʦʜʜʝʨʞʢʠ 

ʩʪʫʜʝʥʪʦʚ ʢʠʥʦʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʯʝʨʝʟ ANG Rental. 

ʆʧʳʪ ʨʘʙʦʪʳ ʧʝʨʚʳʤ ʘʩʩʠʩʪʝʥʪʦʤ ʨʝʞʠʩʩʸʨʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʨʝʞʠʩʩʫʨʫ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʘʢʪ, ʥʦ ʠ ʢʘʢ ʩʠʩʪʝʤʫ ʪʦʯʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʝʞʠʩʩʸʨʩʢʦʛʦ ʨʝʰʝʥʠʷ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʥʷʪʘ ʝʱʸ ʚ ʧʨʝʧʨʦʜʘʢʰʥʝ: ʚ ʩʮʝʥʘʨʥʦʤ ʘʥʘʣʠʟʝ, ʨʘʩʢʘʜʨʦʚʢʝ, 

ʚʳʙʦʨʝ ʣʦʢʘʮʠʡ, ʛʨʘʬʠʢʝ ʩʲʸʤʦʢ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʧʝʨʘʪʦʨʩʢʦʡ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ, ʦʩʚʝʪʠʪʝʣʴʥʦʡ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠ ʘʢʪʸʨʩʢʦʡ ʛʨʫʧʧʘʤʠ. ʅʘ 

ʧʣʦʱʘʜʢʝ ʚʦʟʤʦʞʥʘ ʠʤʧʨʦʚʠʟʘʮʠʷ, ʥʦ ʦʥʘ ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ ʥʘ ʟʘʨʘʥʝʝ 

ʚʳʩʪʨʦʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʄʦʡ ʦʧʳʪ ʚʪʦʨʦʛʦ ʨʝʞʠʩʩʸʨʘ ʧʦʢʘʟʳʚʘʝʪ: ʥʘ 

ʧʣʦʱʘʜʢʝ ʫʞʝ ʧʦʟʜʥʦ ʧʨʠʜʫʤʳʚʘʪʴ ʩʠʩʪʝʤʫ ʬʠʣʴʤʘ ʩ ʥʫʣʷ. ʊʘʤ ʤʦʞʥʦ 

ʠʤʧʨʦʚʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʦ ʥʝʣʴʟʷ ʟʘʤʝʥʷʪʴ 

ʧʦʜʛʦʪʦʚʢʫ ʭʘʦʩʦʤ. 

ɺ ʧʨʦʝʢʪʝ çSOS. ɸʨʘʣè ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʜ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʯʝʨʝʟ 

ʜʝʢʦʨʘʪʠʚʥʫʶ ʬʦʣʴʢʣʦʨʥʦʩʪʴ, ʘ ʯʝʨʝʟ ʧʨʦʙʣʝʤʘʪʠʢʫ ʨʝʛʠʦʥʘ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʧʘʤʷʪʴ ʠ ʜʨʘʤʘʪʫʨʛʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ʚʳʩʪʫʧʘʝʪ ʥʝ ʧʨʦʩʪʦ 

ʣʦʢʘʮʠʝʡ, ʘ ʦʙʨʘʟʦʤ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʨʘʚʤʳ, ʢʦʣʣʝʢʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ 

ʫʪʨʘʪʳ ʩʚʷʟʠ ʯʝʣʦʚʝʢʘ ʩ ʧʨʠʨʦʜʦʡ. ɿʜʝʩʴ ʚʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʢʘʟʘʭʩʪʘʥʩʢʘʷ, ʥʦ ʠ 

ʙʦʣʝʝ ʰʠʨʦʢʘʷ ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ 

ɸʨʘʣʴʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʟʘʪʨʘʛʠʚʘʝʪ ʂʘʟʘʭʩʪʘʥ, ʋʟʙʝʢʠʩʪʘʥ ʠ ʩʦʩʝʜʥʠʝ ʨʝʛʠʦʥʳ. 

ʈʘʙʦʪʘ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʪʘʥʦʚʠʪʩʷ ʩʧʦʩʦʙʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʝʤʘʥʪʠʢʠ ʢʘʜʨʘ ʠ ʩʤʳʩʣʦʚʦʡ ʘʪʤʦʩʬʝʨʳ ʬʠʣʴʤʘ. 

ɺ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʜʨʘʤʝ çנʘʟʠʟ ʞװʨʝʢè ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʜ ʨʘʩʢʨʳʚʘʝʪʩʷ 

ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʦ-ʩʝʤʝʡʥʫʶ ʧʨʦʙʣʝʤʘʪʠʢʫ: ʩʝʤʝʡʥʳʝ ʢʦʥʬʣʠʢʪʳ, ʢʦʨʨʫʧʮʠʶ, 

ʧʦʜʜʝʣʴʥʳʝ ʣʝʢʘʨʩʪʚʘ, ʚʨʘʯʝʙʥʫʶ ʭʘʣʘʪʥʦʩʪʴ, ʥʝʟʘʢʦʥʥʫʶ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʠʶ, 

ʧʨʝʜʘʪʝʣʴʩʪʚʦ ʠ ʤʦʨʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʝʨʝʜ ʙʣʠʟʢʠʤʠ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʜ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʯʝʨʝʟ ʠʩʪʦʨʠʢʦ-ʬʦʣʴʢʣʦʨʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʘ ʯʝʨʝʟ ʧʦʚʩʝʜʥʝʚʥʫʶ ʵʪʠʢʫ ʦʙʱʝʩʪʚʘ, ʩʦʮʠʘʣʴʥʫʶ ʙʦʣʴ ʠ ʢʦʥʬʣʠʢʪ 

ʤʝʞʜʫ ʣʠʯʥʦʡ ʚʳʛʦʜʦʡ ʠ ʤʦʨʘʣʴʥʳʤ ʜʦʣʛʦʤ. ɺʘʞʥʦ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʧʨʠ 
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ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʘ çנʘʟʠʟ ʞװʨʝʢè AI-ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʡ ʢʝʡʩ ʢʘʢ ʧʨʠʤʝʨ ʪʨʘʜʠʮʠʦʥʥʦʡ ʨʝʞʠʩʩʸʨʩʢʦʡ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʜʦ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʠʪʯʠʥʛʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ çSOS. ɸʨʘʣè AI 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʜʨʘʤʘʪʫʨʛʠʯʝʩʢʦʛʦ ʘʢʮʝʥʪʘ: 

ʜʝʣʘʪʴ ʣʠ ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʢʘʪʘʩʪʨʦʬʫ, ʚʠʨʫʩʥʫʶ ʫʛʨʦʟʫ, 

ʣʠʯʥʫʶ ʜʨʘʤʫ ʢʘʧʠʪʘʥʘ ɸʩʘʥʘ ʠʣʠ ʥʘ ʚʠʟʫʘʣʴʥʳʡ ʦʙʨʘʟ ʠʩʯʝʟʥʫʚʰʝʛʦ ʤʦʨʷ. ɺ 

ʵʪʦʡ ʨʘʙʦʪʝ ʘʚʪʦʨ ʦʙʨʘʱʘʣʩʷ ʢ ChatGPT, Leonardo AI ʠ ʜʨʫʛʠʤ ʮʠʬʨʦʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʘʤ ʜʣʷ ʧʨʦʚʝʨʢʠ ʜʨʘʤʘʪʫʨʛʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ, ʧʦʠʩʢʘ ʚʠʟʫʘʣʴʥʳʭ 

ʨʝʬʝʨʝʥʩʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʥʦʡ ʘʪʤʦʩʬʝʨʳ ʠ ʫʪʦʯʥʝʥʠʷ ʧʨʝʟʝʥʪʘʮʠʦʥʥʦʛʦ 

ʷʟʳʢʘ ʧʨʦʝʢʪʘ. ʊʘʢʦʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ AI ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʥʝ ʢʘʢ 

ʟʘʤʝʥʘ ʨʝʞʠʩʩʸʨʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʩʠʣʝʥʠʷ ʘʚʪʦʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ [3]. 

ʕʪʠ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʨʝʞʠʩʩʸʨ ʂʘʟʘʭʩʪʘʥʘ 

ʨʘʙʦʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ, ʥʦ ʠ ʩ ʩʠʩʪʝʤʦʡ ʩʤʳʩʣʦʚ. ɽʛʦ ʟʘʜʘʯʘ ï 

ʧʝʨʝʚʝʩʪʠ ʩʦʮʠʘʣʴʥʳʡ, ʨʝʛʠʦʥʘʣʴʥʳʡ, ʩʝʤʝʡʥʳʡ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ 

ʷʟʳʢ ʬʠʣʴʤʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʨʝʞʠʩʩʸʨʩʢʘʷ ʬʫʥʢʮʠʷ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʥʝ 

ʠʩʯʝʟʘʝʪ, ʘ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʝʝ: ʦʥʘ ʩʦʝʜʠʥʷʝʪ ʘʚʪʦʨʩʢʠʡ ʟʘʤʳʩʝʣ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʝʭʥʠʢʫ, ʧʝʜʘʛʦʛʠʢʫ, AI-ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʢʫʣʴʪʫʨʥʫʶ ʩʝʤʘʥʪʠʢʫ. 

ʕʚʦʣʶʮʠʷ ʨʝʞʠʩʩʸʨʩʢʦʡ ʬʫʥʢʮʠʠ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʩʚʷʟʘʥʘ ʩ ʧʝʨʝʭʦʜʦʤ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʚʪʦʨʩʢʦʡ ʤʦʜʝʣʠ ʢ ʛʠʙʨʠʜʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʞʠʩʩʸʨ ʚ ʂʘʟʘʭʩʪʘʥʝ ʚʩʸ ʯʘʱʝ ʦʙʲʝʜʠʥʷʝʪ ʬʫʥʢʮʠʠ ʘʚʪʦʨʘ, 

ʦʨʛʘʥʠʟʘʪʦʨʘ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʤʝʜʠʘʪʦʨʘ, ʧʝʜʘʛʦʛʘ ʠ 

ʤʝʜʠʘʤʝʥʝʜʞʝʨʘ. ʕʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʳʟʚʘʥʘ ʨʘʟʚʠʪʠʝʤ digital workflow, AI-

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʣʦʛʠʢʠ, ʥʝʟʘʚʠʩʠʤʳʭ production-ʢʦʤʧʘʥʠʡ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʩʲʸʤʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʘʫʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʪʦʯʥʝʥʠʠ ʧʦʥʷʪʠʷ ʛʠʙʨʠʜʥʦʡ 

ʨʝʞʠʩʩʸʨʩʢʦʡ ʬʫʥʢʮʠʠ ʠ ʚʚʝʜʝʥʠʠ ʚ ʘʥʘʣʠʟ ʢʘʪʝʛʦʨʠʠ rental-ʤʳʰʣʝʥʠʷ 

ʨʝʞʠʩʩʸʨʘ. Rental-ʤʳʰʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ ʥʝ 

ʪʦʣʴʢʦ ʢʘʢ ʢʦʤʤʝʨʯʝʩʢʠʡ ʨʝʩʫʨʩ, ʥʦ ʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʪʚʦʨʯʝʩʢʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠʪʠʷ ʥʝʟʘʚʠʩʠʤʦʛʦ 

ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘ ʧʨʠʤʝʨʝ ANG Rental ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ 

ʠʥʠʮʠʘʪʠʚʘ ʤʦʞʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʮʠʬʨʦʚʘʷ ʵʧʦʭʘ ʩʪʘʚʠʪ ʧʝʨʝʜ ʨʝʞʠʩʩʸʨʦʤ ʥʦʚʳʝ ʚʳʟʦʚʳ. 

AI ʫʩʢʦʨʷʝʪ ʧʨʝʧʨʦʜʘʢʰʥ ʠ ʨʘʩʰʠʨʷʝʪ ʚʠʟʫʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʤʦʞʝʪ 

ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʢʠʥʦʷʟʳʢ. ʊʝʭʥʦʣʦʛʠʠ ʫʩʢʦʨʷʶʪ ʧʫʪʴ ʦʪ ʠʜʝʠ ʢ ʠʟʦʙʨʘʞʝʥʠʶ, 

ʥʦ ʥʝ ʦʪʚʝʯʘʶʪ ʥʘ ʛʣʘʚʥʳʡ ʨʝʞʠʩʩʸʨʩʢʠʡ ʚʦʧʨʦʩ: ʟʘʯʝʤ ʵʪʦʪ ʢʘʜʨ ʩʫʱʝʩʪʚʫʝʪ ʠ 

ʯʪʦ ʦʥ ʜʦʣʞʝʥ ʠʟʤʝʥʠʪʴ ʚ ʟʨʠʪʝʣʝ. ʇʦʵʪʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʨʝʞʠʩʩʸʨʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʝʛʦʜʥʷ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʦʩʚʦʝʥʠʠ AI, digital 

workflow ʠ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʥʦ ʠ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʫʜʝʨʞʠʚʘʪʴ 

ʘʚʪʦʨʩʢʠʡ ʩʤʳʩʣ ʚʥʫʪʨʠ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʩʨʝʜʳ. 
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ʦʙʨʘʟʦʚ: ʠʩʪʦʨʠʯʝʩʢʦʝ (ʥʘʩʣʝʜʠʝ ʘʮʪʝʢʦʚ ʠ ʤʘʡʷ), ʤʝʜʠʡʥʦʝ 

(ʧʦʩʪʨʝʚʦʣʶʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ) ʠ ʩʦʮʠʘʣʴʥʦ-ʦʙʱʝʩʪʚʝʥʥʦʝ (ʧʦʣʠʪʠʢʘ, 

ʤʠʛʨʘʮʠʷ, ʛʝʥʜʝʨ). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʭʫʜʦʞʥʠʢʠ ʘʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʫʶʪ ʜʨʝʚʥʠʝ 

ʩʠʤʚʦʣʳ ʩ ʧʦʧ-ʢʫʣʴʪʫʨʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʘʪʠʨʦʡ. ɼʦʢʘʟʳʚʘʝʪʩʷ, 

ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʛʨʘʬʬʠʪʠ ʚʳʩʪʫʧʘʝʪ ʧʨʷʤʳʤ ʥʘʩʣʝʜʥʠʢʦʤ ʤʦʥʫʤʝʥʪʘʣʴʥʦʛʦ 

ʤʫʨʘʣʠʟʤʘ, ʪʨʘʥʩʬʦʨʤʠʨʫʷʩʴ ʚ ʤʝʭʘʥʠʟʤ ʩʦʭʨʘʥʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʠʥʩʪʨʫʤʝʥʪ ʧʫʙʣʠʯʥʦʛʦ ʜʠʘʣʦʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʢʩʠʢʘʥʩʢʦʝ ʠʩʢʫʩʩʪʚʦ çʛʨʘʬʬʠʪʠè, ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʦʪʠʚʳ ʄʝʢʩʠʢʠ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʙʨʘʟʳ ʄʝʢʩʠʢʠ, ʤʫʨʘʣʠʟʤ, ʜʨʝʚʥʠʝ 

ʜʦʢʦʣʫʤʙʠʡʩʢʠʝ ʦʙʨʘʟʳ, ɼʠʝʛʦ ʈʠʚʝʨʘ, ʍʦʩʝ ʂʣʝʤʝʥʪʝ ʆʨʦʩʢʦ, ɼʘʚʠʜ 

ɸʣʴʬʘʨʦ, ʌʘʨʠʜ ʈʫʵʜʘ, ʕʜʛʘʨ ʉʝʥʘʨ, Muans, The Mex, Hade, Crew Re, ʄʠʛʝʣʴ 

ʄʝʭʠʷ.  

 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʠʩʢʫʩʩʪʚʦ ʚʩʝ ʯʘʱʝ ʦʙʨʘʱʘʝʪʩʷ ʢ ʪʝʤʘʤ ʢʫʣʴʪʫʨʥʦʡ ʧʘʤʷʪʠ, 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʚʳʨʘʟʠʪʝʣʴʥʳʝ 

ʚʠʟʫʘʣʴʥʳʝ ʬʦʨʤʳ ʜʣʷ ʦʢʘʟʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʱʝʩʪʚʦ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ 

ʷʚʣʷʝʪʩʷ ʘʥʠʤʘʮʠʦʥʥʳʡ ʬʠʣʴʤ ʩʪʫʜʠʠ Pixar çʊʘʡʥʘ ʂʦʢʦè ʚʳʰʝʜʰʠʡ ʚ 2017 ʛ., 

ʯʝʡ ʩʶʞʝʪ ʦʩʥʦʚʘʥ ʥʘ ʤʝʢʩʠʢʘʥʩʢʦʤ ʧʨʘʟʜʥʠʢʝ çɼʥʷ ʤʝʨʪʚʳʭè, ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʳʚʘʶʱʠʤ, ʯʪʦ ʥʘʮʠʦʥʘʣʴʥʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʙʨʘʟʳ ʠ ʩʠʤʚʦʣʳ ʤʦʛʫʪ 

ʩʪʘʪʴ ʯʘʩʪʴʶ ʘʢʪʫʘʣʴʥʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ [1]. ɸʥʠʤʘʮʠʦʥʥʳʡ ʬʠʣʴʤ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ ʢʦʣʣʝʢʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʯʝʨʝʟ ʤʫʟʳʢʫ, ʪʘʥʮʳ, 

ʩʠʤʚʦʣʳ ʠ ʮʚʝʪʘ, ʩʪʘʥʦʚʠʪʩʷ ʞʠʚʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʷʟʳʢʘ. ɺ 

ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢʦʝ ʞʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ 

ʠʩʢʫʩʩʪʚʦʤ çʛʨʘʬʬʠʪʠè ï ʬʝʥʦʤʝʥʦʤ ʫʣʠʯʥʦʡ ʢʫʣʴʪʫʨʳ, ʚʦʟʥʠʢʰʠʤ ʢʘʢ 
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ʩʧʦʥʪʘʥʥʘʷ ʬʦʨʤʘ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʪʠʚʰʠʤʩʷ ʚ ʤʦʱʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʚʠʟʫʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʀʩʢʫʩʩʪʚʦ çʛʨʘʬʬʠʪʠè, ʧʦʜʦʙʥʦ 

ʢʠʥʝʤʘʪʦʛʨʘʬʫ ʬʦʨʤʠʨʫʝʪ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ ʜʝʣʘʝʪ ʵʪʦ ʚ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ, ʛʜʝ ʩʪʝʥʳ ʩʪʘʥʦʚʷʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʢʫʣʴʪʫʨʥʳʭ ʩʤʳʩʣʦʚ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʷʚʣʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ, ʢʘʢ ʥʘʨʦʜʥʳʝ ʠ ʤʘʩʩʦʚʳʝ 

ʬʦʨʤʳ ʪʚʦʨʯʝʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʚ ʝʜʠʥʦʤ ʧʦʣʝ ʚʠʟʫʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʩʦʭʨʘʥʷʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʰʣʳʤ ʠ ʥʘʩʪʦʷʱʠʤ.  

ɺ ʢʦʥʮʝ XIX ʚʝʢʘ, ʚ ʧʝʨʠʦʜ ʜʠʢʪʘʪʫʨʳ ʇʦʨʬʠʨʠʦ ɼʠʘʩʘ (ʇʦʨʬʠʨʠʘʪʦ), 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʘʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʢʫʣʴʪʫʨʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʄʝʢʩʠʢʠ. ʆʜʥʘʢʦ ʵʪʘ ʧʦʣʠʪʠʢʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʝʚʨʦʧʝʠʟʘʮʠʶ ʩʪʨʘʥʳ ʠ 

ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʧʦʜʣʠʥʥʦʡ ʠʥʜʝʡʩʢʦʡ ʠ ʥʘʨʦʜʥʦʡ ʤʝʢʩʠʢʘʥʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʄʝʢʩʠʢʫ ʢʘʢ 

ʩʦʚʨʝʤʝʥʥʦʝ ʠ ʮʠʚʠʣʠʟʦʚʘʥʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʚ ʤʠʨʦʚʦʝ 

ʩʦʦʙʱʝʩʪʚʦ, ʯʪʦ ʯʘʩʪʦ ʜʦʩʪʠʛʘʣʦʩʴ ʟʘ ʩʯʝʪ ʧʦʜʘʚʣʝʥʠʷ ʤʝʩʪʥʳʭ ʪʨʘʜʠʮʠʡ. ʅʦ 

ʠʤʝʥʥʦ ʵʪʦʪ ʢʫʣʴʪʫʨʥʳʡ ʨʘʟʨʳʚ, ʚʢʫʧʝ ʩ ʞʝʩʪʢʦʡ ʜʠʢʪʘʪʫʨʦʡ, ʢʨʘʡʥʠʤ 

ʩʦʮʠʘʣʴʥʳʤ ʥʝʨʘʚʝʥʩʪʚʦʤ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʟʝʤʣʠ ʚ ʨʫʢʘʭ ʵʣʠʪʳ, ʩʪʘʣ ʛʣʘʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʚʩʧʳʭʥʫʚʰʝʡ ʚ 1910 ʛʦʜʫ çʄʝʢʩʠʢʘʥʩʢʦʡ ʨʝʚʦʣʶʮʠʠè. ɺ 1920 ʛʦʜʫ 

ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ ʧʦʷʚʠʣʦʩʴ ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʢʘʢ çʤʫʨʘʣʠʟʤè ï ʤʦʥʫʤʝʥʪʘʣʴʥʦʝ 

ʥʘʩʪʝʥʥʦʝ ʠʩʢʫʩʩʪʚʦ. ʆʥ ʙʫʢʚʘʣʴʥʦ ʚʦʨʚʘʣʩʷ ʥʘ ʫʣʠʮʳ ʄʝʢʩʠʢʠ ʠ ʦʙʨʘʟʥʦ-

ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʷʟʳʢʦʤ ʧʨʦʩʣʘʚʣʷʣ ʧʨʠʰʝʜʰʠʡ ʢ ʚʣʘʩʪʠ ʧʨʦʣʝʪʘʨʠʘʪ. 

ʄʠʥʠʩʪʨ ʌʨʘʥʮʠʩʢʦ ʍʦʩʝ ʄʫʭʠʢʘ ɺʝʣʘʩʢʝʩ ʨʘʩʩʤʘʪʨʠʚʘʣ ʥʘʩʪʝʥʥʫʶ ʨʦʩʧʠʩʴ 

ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʨʦʩʚʝʱʝʥʠʷ ʥʘʨʦʜʘ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʬʠʣʦʩʦʬʠʶ ʪʚʦʨʯʝʩʪʚʘ 

ʭʫʜʦʞʥʠʢʦʚ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ï ɼʠʝʛʦ ʈʠʚʝʨʳ, ʍʦʩʝ ʂʣʝʤʝʥʪʝ ʆʨʦʩʢʦ ʠ 

ɼʘʚʠʜʘ ɸʣʴʬʘʨʦ ʉʠʢʝʡʨʦʩʘ. ʄʝʢʩʠʢʘʥʩʢʠʝ ʭʫʜʦʞʥʠʢʠ ʫʯʨʝʜʠʣʠ ʧʨʦʛʨʘʤʤʫ 

çʉʠʥʜʠʢʘʪ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʞʠʚʦʧʠʩʮʝʚ, ʛʨʘʬʠʢʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʯʠʭè, ʚ 

ʢʦʪʦʨʦʤ ʦʪʨʘʞʝʥʦ ʚʣʠʷʥʠʝ ʠʩʢʫʩʩʪʚʘ ʛʨʘʬʬʠʪʠ ʥʘ ʤʘʩʩʳ [2]. ʀʩʢʫʩʩʪʚʦ 

ʥʘʩʪʝʥʥʦʡ ʞʠʚʦʧʠʩʠ ʩʪʘʥʦʚʠʪʩʷ ʥʘʨʦʜʥʳʤ, ʧʦʤʦʛʘʶʱʠʤ ʧʦʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʥʘʩʪʨʦʝʥʠʷ ʩʪʨʘʥʳ ʠ ʨʘʟʚʠʚʘʶʱʠʤ ʧʘʪʨʠʦʪʠʟʤ. ʀʭ 

ʤʦʥʫʤʝʥʪʘʣʴʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʄʝʢʩʠʢʘʥʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʩʘʤʦʩʦʟʥʘʥʠʷ, ʦʪʨʘʞʘʷ ʤʘʨʢʩʠʩʪʩʢʠʝ ʚʟʛʣʷʜʳ ʠ ʩʪʘʥʦʚʷʩʴ ʩʚʦʝʛʦ ʨʦʜʘ 

ʢʦʣʣʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʝʡ ʜʣʷ ʦʙʱʝʩʪʚʘ, ʧʝʨʝʞʠʚʰʝʛʦ ʛʣʫʙʦʢʠʝ ʧʦʪʨʷʩʝʥʠʷ 

ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ. ɺʣʠʷʥʠʝ ʤʫʨʘʣʠʟʤʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʨʝʟ ʧʦʢʦʣʝʥʠʷ, ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʭʫʜʦʞʥʠʢʠ ʄʝʢʩʠʢʠ ʧʨʦʜʦʣʞʘʶʪ ʯʝʨʧʘʪʴ ʚʜʦʭʥʦʚʝʥʠʝ ʠʟ ʝʛʦ 

ʩʤʝʣʳʭ ʦʙʨʘʟʦʚ, ʧʦʜʜʝʨʞʠʚʘʷ ʥʘʩʣʝʜʠʝ ʘʢʪʠʚʠʟʤʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ.  

1960-ʭ ʠ 1970-ʭ ʛʦʜʘʭ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʨʫʧʧʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʛʨʘʬʬʠʪʠ ʠ ʫʣʠʯʥʳʝ ʨʠʩʫʥʢʠ ʚ ʭʦʜʝ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʪʝʩʪʥʳʭ ʜʚʠʞʝʥʠʡ, ʪʘʢʠʭ 

ʢʘʢ çʊʣʘʪʝʣʦʣʴʢʩʢʘʷ ʨʝʟʥʷè 2 ʦʢʪʷʙʨʷ 1968 ʛʦʜʘ ʟʘ 10 ʜʥʝʡ ʜʦ ʆʣʠʤʧʠʡʩʢʠʭ 

ʠʛʨ ʚ ʄʝʭʠʢʦ [3] . ʅʘ ʧʣʦʱʘʜʠ çʊʨʝʭ ʂʫʣʴʪʫʨè ʚ ʨʘʡʦʥʝ ʊʣʘʪʝʣʦʣʴʢʦ 

ʧʨʦʠʟʦʰʣʘ ʤʘʩʩʦʚʘʷ ʨʝʟʥʷ, ʢʦʛʜʘ ʘʨʤʠʷ ʠ ʩʧʝʮʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʪʢʨʳʣʠ ʦʛʦʥʴ ʧʦ 

ʤʠʨʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʛʨʘʞʜʘʥʩʢʠʭ, ʚʳʩʪʫʧʘʚʰʠʭ 

ʟʘ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʝ ʨʝʬʦʨʤʳ ʠ ʩʚʦʙʦʜʫ. ʕʪʠ ʨʘʥʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʫʣʠʯʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ ʫʞʝ ʪʦʛʜʘ ʩʣʫʞʠʣʠ ʩʨʝʜʩʪʚʦʤ ʚʳʨʘʞʝʥʠʷ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠ ʧʨʠʟʳʚʘ ʢ 

ʠʟʤʝʥʝʥʠʷʤ. ɺ ʢʦʥʮʝ 1970-ʭ ʛʦʜʦʚ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʛʨʘʬʬʠʪʠ ʚ 
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ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʘʭ, ʪʘʢʠʭ ʢʘʢ ʅʴʶ-ʁʦʨʢ ʠ ʌʠʣʘʜʝʣʴʬʠʷ, ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ 

ʤʝʢʩʠʢʘʥʩʢʠʝ ʛʨʘʬʬʠʪʠ-ʨʘʡʪʝʨʳ (ʦʪ ʘʥʛʣ. ʩʣʦʚʘ writer, ʙʫʢʚʘʣʴʥʦ çʧʠʩʘʪʝʣʴè) 

ʚʢʣʶʯʘʷ Muans, The Mex ʠ Hade.  

Muans ï ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʠʟʚʝʩʪʥʳʭ ʨʘʡʪʝʨʦʚ ʄʝʭʠʢʦ, ʥʘʯʘʚʰʠʡ 

ʨʘʩʧʠʩʳʚʘʪʴ ʩʪʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʠʧʠʯʥʳʭ ʪʝʛʦʚ ʚ ʩʪʠʣʝ ʅʴʶ-ʁʦʨʢʘ. ɽʛʦ 

ʨʘʙʦʪʳ ʦʪʣʠʯʘʣʠʩʴ ʯʝʪʢʠʤʠ, ʨʠʪʤʠʯʥʳʤʠ ʙʫʢʚʘʤʠ ʠ ʧʨʦʩʪʳʤʠ ʢʦʤʧʦʟʠʮʠʷʤʠ. 

Muans ʙʳʣ ʦʜʥʠʤ ʠʟ ʪʝʭ, ʢʪʦ ʧʝʨʚʳʤ ʩʪʘʣ ʘʜʘʧʪʠʨʦʚʘʪʴ ʘʤʝʨʠʢʘʥʩʢʫʶ 

ʛʨʘʬʬʠʪʠ-ʩʪʠʣʠʩʪʠʢʫ ʧʦʜ ʤʝʢʩʠʢʘʥʩʢʫʶ ʫʣʠʯʥʫʶ ʢʫʣʴʪʫʨʫ. 

The Mex, ʥʠʢ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʪʩʳʣʢʦʡ ʢ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ 

çʄʝʢʩʠʢʘʥʝʮè, ʠ ʵʪʦ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʝʪʩʷ ʚ ʝʛʦ ʪʚʦʨʯʝʩʢʦʤ ʩʪʠʣʝ. The Mex 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʣ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʤʝʢʩʠʢʘʥʩʢʠʝ ʬʦʣʴʢʣʦʨʥʳʝ ʤʦʪʠʚʳ ʠ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʨʥʘʤʝʥʪʳ, ʚʧʣʝʪʘʷ ʠʭ ʚ ʢʣʘʩʩʠʯʝʩʢʠʡ ʛʨʘʬʬʠʪʠ ʬʦʨʤʘʪ ʪʦʛʦ 

ʚʨʝʤʝʥʠ. ʆʥ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ, ʢʪʦ ʥʝ ʧʨʦʩʪʦ ʢʦʧʠʨʦʚʘʣ ʘʤʝʨʠʢʘʥʩʢʠʝ 

ʦʙʨʘʟʮʳ, ʘ ʥʘʯʘʣ ʧʨʠʚʣʝʢʘʪʴ ʥʘʮʠʦʥʘʣʴʥʳʝ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʠʝ ʦʙʨʘʟʳ ʚ 

ʠʩʢʫʩʩʪʚʦ ʛʨʘʬʬʠʪʠ, ʧʝʨʝʦʩʤʳʩʣʠʚʘʷ ʠʭ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʦʡ ʢʫʣʴʪʫʨʳ. 

Hade ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʭʫʜʦʞʥʠʢʦʚ ʪʦʛʦ ʚʨʝʤʝʥʠ. ɺ 

ʝʛʦ ʨʘʙʦʪʘʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʵʣʝʤʝʥʪʳ ʧʩʠʭʦʜʝʣʠʯʝʩʢʦʛʦ ʘʨʪʘ ʠ ʘʙʩʪʨʘʢʮʠʠ. 

Hade ʧʨʠʚʥʝʩ ʚ ʤʝʢʩʠʢʘʥʩʢʦʝ ʠʩʢʫʩʩʪʚʦ ʛʨʘʬʬʠʪʠ ʮʚʝʪʦʚʫʶ ʥʘʩʳʱʝʥʥʦʩʪʴ ʠ 

ʙʦʣʝʝ ʩʚʦʙʦʜʥʳʝ ʬʦʨʤʳ, ʯʝʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚ ʅʴʶ-ʁʦʨʢʝ. ʆʥ ʪʘʢʞʝ ʘʢʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣ ʩ ʜʨʫʛʠʤʠ ʭʫʜʦʞʥʠʢʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʦʩʪʫ ʩʦʦʙʱʝʩʪʚʘ 

ʨʘʡʪʝʨʦʚ ʚ ʄʝʭʠʢʦ.  

ɺʩʝ ʪʨʦʝ ʩʪʘʣʠ ʧʝʨʚʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʝʢʩʠʢʘʥʩʢʦʡ ʛʨʘʬʬʠʪʠ-ʩʮʝʥʳ, 

ʟʘʣʦʞʠʚ ʦʩʥʦʚʳ ʝʝ ʨʘʟʚʠʪʠʷ. ʀʭ ʪʚʦʨʯʝʩʪʚʦ ʦʟʥʘʤʝʥʦʚʘʣʦ ʧʝʨʝʭʦʜ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʤʫʨʘʣʠʟʤʘ (ʚ ʜʫʭʝ ʉʠʢʝʡʨʦʩʘ ʠ ʈʠʚʝʨʳ) ʢ ʥʦʚʦʡ 

ʤʦʣʦʜʝʞʥʦʡ ʫʣʠʯʥʦʡ ʢʫʣʴʪʫʨʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʝ 

ʩʘʤʦʚʳʨʘʞʝʥʠʝ. ʆʥʠ ʠʥʠʮʠʠʨʦʚʘʣʠ ʜʠʘʣʦʛ ʤʝʞʜʫ ʤʝʢʩʠʢʘʥʩʢʠʤʠ 

ʚʠʟʫʘʣʴʥʳʤʠ ʪʨʘʜʠʮʠʷʤʠ ʠ ʛʣʦʙʘʣʴʥʦʡ ʵʩʪʝʪʠʢʦʡ ʠʩʢʫʩʩʪʚʘ çʛʨʘʬʬʠʪʠè, 

ʦʪʢʨʳʚ ʧʫʪʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʘʤʦʙʳʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʫʣʠʯʥʦʤ ʠʩʢʫʩʩʪʚʝ 

ʩʪʨʘʥʳ. ʕʪʦ ʦʟʥʘʤʝʥʦʚʘʣʦ ʥʘʯʘʣʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʚ ʨʘʟʚʠʪʠʠ 

ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ çʛʨʘʬʬʠʪʠè, ʧʨʠʚʥʝʩʰʝʛʦ ʥʦʚʳʝ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ ʠ ʧʦʜʭʦʜʳ.  

ʇʦʩʣʝ ʤʥʦʛʦʚʝʢʦʚʦʛʦ ʢʦʣʦʥʠʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʀʩʧʘʥʠʠ, ʧʦʩʣʫʞʠʚʰʝʡ ʢ 

ʫʪʨʘʪʝ ʠ ʤʘʨʛʠʥʘʣʠʟʘʮʠʠ ʢʫʣʴʪʫʨʳ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ, ʤʝʢʩʠʢʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ 

ʧʦʩʪʝʧʝʥʥʦ ʦʙʨʘʪʠʣʦʩʴ ʢ ʧʦʠʩʢʫ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʪʦʢʦʚ ʠ ʧʦʜʣʠʥʥʳʭ ʬʦʨʤ 

ʩʘʤʦʚʳʨʘʞʝʥʠʷ. ʕʪʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ 

ʦʩʦʙʝʥʥʦ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʠʩʢʫʩʩʪʚʝ ï ʦʪ ʤʫʨʘʣʠʟʤʘ ʥʘʯʘʣʘ XX ʚʝʢʘ ʜʦ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʛʨʘʬʬʠʪʠ. ɺʠʟʫʘʣʴʥʳʝ ʢʦʜʳ ʜʦʢʦʣʫʤʙʠʡʩʢʠʭ 

ʮʠʚʠʣʠʟʘʮʠʡ ï ʤʘʡʷ, ʘʮʪʝʢʦʚ, ʩʘʧʦʪʝʢʦʚ, ʩʪʘʥʦʚʷʪʩʷ ʩʠʤʚʦʣʘʤʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʚʦʟʨʦʞʜʝʥʠʷ, ʩʧʦʩʦʙʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʣʦʥʠʘʣʴʥʦʤʫ ʥʘʩʣʝʜʠʶ ʠ 

ʫʪʚʝʨʞʜʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʦʪʠʚʳ ʚ ʤʝʢʩʠʢʘʥʩʢʦʤ ʛʨʘʬʬʠʪʠ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, ʚʝʜʴ ʦʥʠ 

ʩʪʘʥʦʚʷʪʩʷ ʩʨʝʜʩʪʚʦʤ ʚʳʨʘʞʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʬʦʨʤʦʡ 

ʚʠʟʫʘʣʴʥʦʡ ʧʘʤʷʪʠ ʠ ʩʧʦʩʦʙʦʤ ʩʦʭʨʘʥʠʪʴ ʩʚʷʟʴ ʩ ʢʦʨʥʷʤʠ, ʘʜʘʧʪʠʨʫʷ ʜʨʝʚʥʠʝ 

ʢʫʣʴʪʫʨʥʳʝ ʢʦʜʳ ʢ ʷʟʳʢʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ. 
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ɺ ʜʦʢʦʣʫʤʙʦʚʦʤ ʠʩʢʫʩʩʪʚʝ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʤʦʪʠʚʦʚ ʷʚʣʷʶʪʩʷ ʘʮʪʝʢʩʢʠʝ ʚʦʠʥʳ ï ʵʣʠʪʥʳʝ ʙʦʡʮʳ ʠʤʧʝʨʠʠ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʝʢʩʠʢʠ ʩ XIV ʧʦ XVI ʚʝʢ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʦʙʨʘʟʳ 

ʚʦʠʥʦʚ ʦʨʜʝʥʦʚ ʗʛʫʘʨʘ ʠ ʆʨʣʘ, ʢʦʪʦʨʳʝ, ʙʣʘʛʦʜʘʨʷ ʨʘʥʥʝʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʧʦʜʛʦʪʦʚʢʝ, ʩʯʠʪʘʣʠʩʴ ʥʝʧʦʙʝʜʠʤʳʤʠ. ɺ ʤʠʬʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ʵʪʠ ʦʙʨʘʟʳ 

ʩʠʤʚʦʣʠʟʠʨʦʚʘʣʠ ʠʟʥʘʯʘʣʴʥʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʜʫʘʣʠʟʤ: ʆʨʝʣ ʦʣʠʮʝʪʚʦʨʷʣ ʩʠʣʫ 

ʜʥʷ ʠ ʩʦʣʥʮʝ, ʘ ʗʛʫʘʨ ï ʩʠʣʳ ʪʴʤʳ ʠ ʧʦʜʟʝʤʥʳʡ ʤʠʨ (ɹʨʠʪʘʥʩʢʠʡ ʤʫʟʝʡ, 2014) 

[4]. ɺ ʠʩʢʫʩʩʪʚʝ ʛʨʘʬʬʠʪʠ ʵʪʘ ʩʠʤʚʦʣʠʢʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ: ʪʘʢ ʚʦʠʥʳ ʗʛʫʘʨʘ 

ʚʦʧʣʦʱʘʶʪ ʘʛʨʝʩʩʠʚʥʫʶ ʩʠʣʫ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʟʘʱʠʪʝ ʥʘʮʠʠ (ʩʤ. ʨʠʩ. 1). 

ʊʦʛʜʘ ʢʘʢ ʚʦʠʥʳ ʆʨʣʘ ʩʣʫʞʘʪ ʤʝʪʘʬʦʨʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʡʢʦʩʪʠ, ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʦʜʦʣʝʚʘʪʴ ʣʶʙʳʝ ʪʨʫʜʥʦʩʪʠ (ʩʤ. ʨʠʩ. 2). ʆʪʣʠʯʠʪʝʣʴʥʦʡ 

ʯʝʨʪʦʡ ʵʣʠʪʥʳʭ ʚʦʠʥʦʚ ʗʛʫʘʨʘ ʷʚʣʷʣʦʩʴ ʠʭ ʩʠʤʚʦʣʠʯʝʩʢʦʝ ʦʙʤʫʥʜʠʨʦʚʘʥʠʝ: 

ʥʦʰʝʥʠʝ ʰʢʫʨʳ ʞʠʚʦʪʥʦʛʦ. ɸʮʪʝʢʠ ʚʝʨʠʣʠ, ʯʪʦ ʵʪʦ ʦʙʣʘʯʝʥʠʝ ʥʘʜʝʣʠʪ ʙʦʡʮʘ 

ʩʠʣʦʡ ʠ ʷʨʦʩʪʴʶ ʥʘʩʪʦʷʱʝʛʦ ʷʛʫʘʨʘ, ʧʦʟʚʦʣʷʷ ʝʤʫ ʩʨʘʞʘʪʴʩʷ ʩ ʝʛʦ ʵʥʝʨʛʠʝʡ. ɺ 

ʠʩʢʫʩʩʪʚʝ ʛʨʘʬʬʠʪʠ ʵʪʦʪ ʤʦʪʠʚ ʯʘʩʪʦ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʥʘʩʳʱʝʥʥʫʶ, ʷʨʢʫʶ 

ʧʘʣʠʪʨʫ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʪʝʤʥʳʝ ʠ ʢʦʥʪʨʘʩʪʥʳʝ ʮʚʝʪʘ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ 

ʘʛʨʝʩʩʠʚʥʫʶ ʤʦʱʴ ʠ ʤʠʩʪʠʯʝʩʢʫʶ ʩʠʣʫ ʵʪʦʛʦ ʟʚʝʨʷ, ʘ ʪʘʢʞʝ ʚʠʟʫʘʣʴʥʦ 

ʫʩʠʣʠʚʘʶʱʠʝ ʠʭ ʨʦʣʴ ʢʘʢ ʩʠʤʚʦʣʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʦʝʛʦʪʦʚʥʦʩʪʠ.  

ʆʜʥʠʤ ʠʟ ʭʫʜʦʞʥʠʢʦʚ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʢ ʪʝʤʝ ʜʨʝʚʥʝʡ ʤʠʬʦʣʦʛʠʠ ʠ 

ʦʙʨʘʟʦʚ ʚʦʠʥʦʚ, ʷʚʣʷʝʪʩʷ ʕʜʛʘʨ ʉʘʥʝʨ ï ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʤʝʢʩʠʢʘʥʩʢʠʭ ʩʪʨʠʪ-ʘʨʪ ʭʫʜʦʞʥʠʢʦʚ [5]. ɺ ʝʛʦ ʨʘʙʦʪʘʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʤʚʦʣʦʚ, ʚʢʣʶʯʘʷ ʦʙʨʘʟ ʚʦʠʥʘ-ʷʛʫʘʨʘ, 

ʧʝʨʝʦʩʤʳʩʣʝʥʥʳʡ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʢʫʣʴʪʫʨʳ. ɽʛʦ 

ʚʠʟʫʘʣʴʥʳʡ ʷʟʳʢ ʩʦʯʝʪʘʝʪ ʷʨʢʠʝ ʮʚʝʪʘ, ʥʘʨʦʜʥʳʝ ʦʨʥʘʤʝʥʪʳ ʠ ʛʨʘʬʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʦʪ ʤʫʨʘʣʠʟʤʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʨʘʙʦʪʳ ʫʟʥʘʚʘʝʤʳʤʠ ʠ 

ʥʘʧʦʣʥʝʥʥʳʤʠ ʢʫʣʴʪʫʨʥʳʤʠ ʩʤʳʩʣʘʤʠ. 

ʇʦʤʠʤʦ ʠʟʚʝʩʪʥʳʭ ʘʚʪʦʨʦʚ, ʚ ʤʝʢʩʠʢʘʥʩʢʠʭ ʛʦʨʦʜʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʄʝʭʠʢʦ, 

ʆʘʭʘʢʝ ʠ ʇʫʵʙʣʝ ʚʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʥʦʥʠʤʥʳʝ ʫʣʠʯʥʳʝ 

ʭʫʜʦʞʥʠʢʠ, ʠʟʦʙʨʘʞʘʶʱʠʝ ʚʦʠʥʦʚ-ʷʛʫʘʨʦʚ ʠ ʦʨʣʦʚ. ʕʪʠ ʨʘʙʦʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʦʟʜʘʶʪʩʷ ʙʝʟ ʧʦʜʧʠʩʠ, ʥʦ ʥʝʩʫʪ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ: ʩʪʠʣʠʟʦʚʘʥʥʳʝ ʬʠʛʫʨʳ ʩ 

ʤʘʩʢʘʤʠ ʞʠʚʦʪʥʳʭ, ʦʨʥʘʤʝʥʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʘʮʪʝʢʩʢʠʝ 

ʨʝʣʴʝʬʳ, ʠ ʩʠʤʚʦʣʠʢʫ ʩʠʣʳ, ʤʫʞʝʩʪʚʘ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ɸʥʦʥʠʤʥʦʩʪʴ ʪʘʢʠʭ 

ʭʫʜʦʞʥʠʢʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʦʣʣʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʛʨʘʬʬʠʪʠ, 

ʛʜʝ ʚʘʞʥʝʝ ʥʝ ʘʚʪʦʨʩʪʚʦ, ʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʢʫʣʴʪʫʨʥʳʭ ʢʦʜʦʚ ʯʝʨʝʟ 

ʚʠʟʫʘʣʴʥʳʡ ʷʟʳʢ ʫʣʠʮʳ. 

ɺʦʠʥʳ-ʦʨʣʳ ʚ ʘʮʪʝʢʩʢʦʡ ʢʫʣʴʪʫʨʝ ʥʦʩʠʣʠ ʩʪʝʛʘʥʳʝ ʭʣʦʧʢʦʚʳʝ ʜʦʩʧʝʭʠ, 

ʫʢʨʘʰʝʥʥʳʝ ʧʝʨʴʷʤʠ, ʘ ʪʘʢʞʝ ʱʠʪʳ ʠ ʰʣʝʤʳ ʚ ʬʦʨʤʝ ʛʦʣʦʚʳ ʦʨʣʘ ï ʩʠʤʚʦʣʘ 

ʩʦʣʥʮʘ, ʩʚʝʪʘ ʠ ʜʫʭʦʚʥʦʡ ʩʠʣʳ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʢʩʠʢʘʥʩʢʦʤ ʛʨʘʬʬʠʪʠ ʵʪʦʪ 

ʵʣʝʤʝʥʪ ʯʘʩʪʦ ʧʝʨʝʦʩʤʳʩʣʠʚʘʝʪʩʷ: ʭʘʨʘʢʪʝʨʥʳʡ ʦʙʨʘʟ ʰʣʝʤʘ ʦʨʣʘ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʚ ʨʘʙʦʪʘʭ ʌʘʨʠʜʘ ʈʫʵʜʳ (Farid Rueda), ʛʜʝ ʜʨʝʚʥʠʝ ʩʠʤʚʦʣʳ 

ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʷʨʢʦʡ ʧʘʣʠʪʨʦʡ ʠ ʦʨʥʘʤʝʥʪʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʥʘʨʦʜʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʛʨʫʧʧʳ 

ʦʙʲʝʜʠʥʝʥʠʷ ʭʫʜʦʞʥʠʢʦʚ Crew RE, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʦʪʠʚʳ ʦʨʣʘ ʢʘʢ ʟʥʘʢ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ.  
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ʊʘʢ ʞʝ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʩʠʤʚʦʣʦʚ ʜʦʢʦʣʫʤʙʠʡʩʢʦʡ 

ʤʠʬʦʣʦʛʠʠ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚ ʤʝʢʩʠʢʘʥʩʢʦʤ ʠʩʢʫʩʩʪʚʝ ʛʨʘʬʬʠʪʠ, 

ʷʚʣʷʝʪʩʷ ʂʝʮʘʣʴʢʦʘʪʣʴ ï ʇʝʨʥʘʪʳʡ ɿʤʝʡ, ʙʦʛ ʤʫʜʨʦʩʪʠ, ʟʥʘʥʠʷ, ʚʝʪʨʘ ʠ 

ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʩʠʣʳ. ɺ ʤʠʬʦʣʦʛʠʠ ʘʮʪʝʢʦʚ ʠ ʪʦʣʴʪʝʢʦʚ ʂʝʮʘʣʴʢʦʘʪʣʴ ʩʯʠʪʘʣʩʷ 

ʢʫʣʴʪʫʨʥʳʤ ʛʝʨʦʝʤ, ʧʦʜʘʨʠʚʰʠʤ ʣʶʜʷʤ ʧʠʩʴʤʝʥʥʦʩʪʴ, ʢʘʣʝʥʜʘʨʴ ʠ ʠʩʢʫʩʩʪʚʦ. 

ɺ ʫʣʠʯʥʳʭ ʨʦʩʧʠʩʷʭ ʦʙʨʘʟ ʇʝʨʥʘʪʦʛʦ ɿʤʝʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʟʥʘʢ 

ʚʦʟʨʦʞʜʝʥʠʷ ʠ ʜʫʭʦʚʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʥʳʡ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʩʠʣʘʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʭʫʜʦʞʥʠʢʠ, ʪʘʢʠʝ 

ʢʘʢ Spaik ʠ Seher One, ʠʩʧʦʣʴʟʫʶʪ ʤʦʪʠʚʳ ʂʝʮʘʣʴʢʦʘʪʣʷ, ʚʧʣʝʪʘʷ ʚ ʝʛʦ 

ʠʟʦʙʨʘʞʝʥʠʝ ʵʣʝʤʝʥʪʳ ʥʝʦʥʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʨʥʘʤʝʥʪʳ ʠ ʩʠʤʚʦʣʠʢʫ 

ʜʚʠʞʝʥʠʷ, ʯʪʦ ʧʨʝʚʨʘʱʘʝʪ ʜʨʝʚʥʠʡ ʤʠʬ ʚ ʘʢʪʫʘʣʴʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʷʟʳʢ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʠʢʦʥʦʛʨʘʬʠʠ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʛʨʘʬʬʠʪʠ ʟʘʥʠʤʘʝʪ 

ʦʙʨʘʟ ʊʣʘʣʦʢʘ ï ʙʦʛʘ ʜʦʞʜʷ, ʚʦʜʳ ʠ ʧʣʦʜʦʨʦʜʠʷ, ʧʦʯʠʪʘʝʤʦʛʦ ʚ 

ʜʦʢʦʣʫʤʙʠʡʩʢʦʡ ʢʫʣʴʪʫʨʝ ʘʮʪʝʢʦʚ. ɺ ʜʨʝʚʥʦʩʪʠ ʊʣʘʣʦʢ ʩʯʠʪʘʣʩʷ ʭʨʘʥʠʪʝʣʝʤ 

ʞʠʟʥʝʥʥʦʡ ʩʠʣʳ ʟʝʤʣʠ, ʩʧʦʩʦʙʥʳʤ ʜʘʨʦʚʘʪʴ ʫʨʦʞʘʡ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʚʳʟʚʘʪʴ 

ʟʘʩʫʭʫ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʫʣʠʯʥʦʤ ʠʩʢʫʩʩʪʚʝ ʄʝʢʩʠʢʠ ʵʪʦʪ ʦʙʨʘʟ ʧʦʣʫʯʘʝʪ ʥʦʚʦʝ 

ʟʚʫʯʘʥʠʝ: ʭʫʜʦʞʥʠʢʠ ʠʟʦʙʨʘʞʘʶʪ ʊʣʘʣʦʢʘ ʢʘʢ ʤʠʬʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʱʠʪʥʠʢʘ 

ʧʨʠʨʦʜʳ ʠ ʩʠʤʚʦʣ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʘʭ Seher One ʠ 

Fusca ʙʦʞʝʩʪʚʦ ʧʨʝʜʩʪʘʝʪ ʚ ʜʠʥʘʤʠʯʥʦʡ ʬʦʨʤʝ, ʩʦʝʜʠʥʷʶʱʝʡ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʘʪʨʠʙʫʪʳ ï ʢʣʳʢʠ, ʛʣʘʟʘ ʚ ʚʠʜʝ ʢʨʫʛʦʚ, ʛʦʣʫʙʳʝ ʠ ʙʠʨʶʟʦʚʳʝ ʪʦʥʘ ʩ 

ʘʙʩʪʨʘʢʪʥʳʤʠ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ ʤʝʢʩʠʢʘʥʩʢʦʤ ʛʨʘʬʬʠʪʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʦʚ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʬʣʘʛʘ. ʄʥʦʛʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʪʷʛʦʪʝʶʪ ʢ ʩʦʯʝʪʘʥʠʶ ʟʝʣʝʥʦʛʦ, 

ʙʝʣʦʛʦ ʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʦʚ, ʧʨʠʯʝʤ ʠʤʝʥʥʦ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʤʝʢʩʠʢʘʥʩʢʦʤ ʬʣʘʛʝ. ʕʪʦ ʧʨʷʤʦʝ ʠ ʤʦʱʥʦʝ ʚʠʟʫʘʣʴʥʦʝ 

ʦʙʨʘʱʝʥʠʝ ʢ ʧʘʪʨʠʦʪʠʟʤʫ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʛʦʨʜʦʩʪʠ, ʤʛʥʦʚʝʥʥʦ ʫʟʥʘʚʘʝʤʦʝ 

ʢʘʞʜʳʤ ʤʝʢʩʠʢʘʥʮʝʤ. ʊʘʢ ʞʝ, ʦʯʝʥʴ ʯʘʩʪʦ, ʚ ʤʝʢʩʠʢʘʥʩʢʦʤ ʠʩʢʫʩʩʪʚʝ 

çʛʨʘʬʬʠʪʠè ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʶʞʝʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʤʦʪʠʚʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʟʘʜʘʯʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ʕʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʩʣʝ ʢʦʣʦʥʠʟʘʮʠʠ ʄʝʢʩʠʢʠ ʀʩʧʘʥʠʝʡ ʤʥʦʛʠʝ 

ʢʫʣʴʪʫʨʳ ʠ ʪʨʘʜʠʮʠʠ ʜʨʝʚʥʠʭ ʮʠʚʠʣʠʟʘʮʠʡ ʙʳʣʠ ʟʘʙʳʪʳ. ʊʘʢʦʝ ʠʩʢʫʩʩʪʚʦ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʛʦʨʜʦʩʪʠ ʩʚʦʠʤʠ ʧʨʝʜʢʘʤʠ, ʥʘʧʦʤʠʥʘʷ ʦ ʜʦʩʪʠʞʝʥʠʷʭ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʠ ʩʦʭʨʘʥʷʶʱʠʭ ʢʦʣʣʝʢʪʠʚʥʫʶ ʧʘʤʷʪʴ ʥʘʨʦʜʘ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʭʫʜʦʞʥʠʢʠ ʄʝʢʩʠʢʠ ʯʘʩʪʦ ʦʙʨʘʱʘʶʪʩʷ ʢ ʜʨʝʚʥʠʤ 

ʩʘʢʨʘʣʴʥʳʤ ʦʙʨʘʟʘʤ ʠʟ ʜʦʢʦʣʫʤʙʦʚʦʡ ʤʠʬʦʣʦʛʠʠ ʠ ʬʦʣʴʢʣʦʨʘ. ʅʘʧʨʠʤʝʨ, 

ʄʠʛʝʣʴ ʄʝʭʠʷ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ Neuzz (ʅʦʡʟʟ), ʧʨʦʷʚʣʷʝʪ ʛʣʫʙʦʢʠʡ ʠʥʪʝʨʝʩ ʢ 

ʤʘʩʢʘʤ, ʠʩʧʦʣʴʟʫʷ ʠʭ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʵʩʪʝʪʠʢʠ, ʥʦ ʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʫʭʦʚʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ, ʧʨʠʨʦʜʦʡ ʠ ʤʘʛʠʯʝʩʢʠʤ 

ʤʠʨʦʤ [6]. ɼʣʷ ʥʝʛʦ ʧʝʨʩʦʥʘʞ ʚ ʤʘʩʢʝ ʦʟʥʘʯʘʝʪ çʧʨʠʟʨʘʯʥʳʡ ʜʫʭè. ɽʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʜʝʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʩʪʠʣʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʧʣʘʚ ʨʝʪʨʦ-ʵʩʪʝʪʠʢʠ ʠ ʜʦʢʦʣʫʤʙʦʚʦʡ ʛʨʘʬʠʢʠ ʩ ʚʣʠʷʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʧ-

ʢʫʣʴʪʫʨʳ (ʩʤ. ʨʠʩ. 3). ʅʦʡʟʟ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʢʩʠʢʘʥʩʢʦʛʦ 

ʬʦʣʴʢʣʦʨʘ ʠ ʭʫʜʦʞʥʠʢʦʚ-ʧʝʯʘʪʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ɸʨʪʝʤʠʦ ʈʦʜʨʠʛʝʩ ʠ ʍʦʩʝ 
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ɻʚʘʜʝʣʫʧʝ ʇʦʩʘʜʘ. ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʠʭ ʨʘʙʦʪ ï ʵʪʦ ʩʝʨʠʷ ʛʨʘʚʶʨ 

çʢʘʣʘʚʝʨʘè, ʯʪʦ ʚ ʢʦʥʪʝʢʩʪʝ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʧʨʘʟʜʥʠʢʘ çɼʥʷ ʤʝʨʪʚʳʭè ʦʟʥʘʯʘʝʪ 

çʯʝʨʝʧè, ʦʪʥʦʩʷʩʴ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ çʩʘʭʘʨʥʳʤ ʯʝʨʝʧʘʤè, ʷʚʣʷʶʱʠʤʠʩʷ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʫʢʨʘʰʝʥʠʝʤ ʠ ʫʛʦʱʝʥʠʝʤ ʥʘ ʵʪʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʪʦʨʞʝʩʪʚʝ. 

ʂʦʤʤʝʥʪʠʨʫʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʤʚʦʣʘ ʤʘʩʢʠ, ʭʫʜʦʞʥʠʢ ʚ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ 

ʠʥʪʝʨʚʴʶ ʜʣʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ Street Art Rat ʧʨʠʟʥʘʝʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʦʯʘʨʦʚʘʥ 

ʤʘʩʢʘʤʠ: çʗ ʥʘʯʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ ʤʘʩʢʠ ʩʥʘʯʘʣʘ ʠʟ-ʟʘ ʝʝ ʵʩʪʝʪʠʢʠ, 

ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʢʘʟʘʣʘʩʴ ʤʥʝ ʚʧʝʯʘʪʣʷʶʱʝʡ ʠ ʜʘʞʝ ʤʨʘʯʥʦʡ. ɺ ʩʣʫʯʘʝ ʤʘʩʦʢ, 

ʢʦʪʦʨʳʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ ʄʝʢʩʠʢʝ, ʦʥʠ ʩʣʫʞʘʪ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʫʭʦʚʥʦʛʦ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤ-ʯʝʣʦʚʝʢʦʤ ʠ ʩʠʣʘʤʠ 

ʧʨʠʨʦʜʳ, ʘ ʪʘʢʞʝ ʩ ʤʘʛʠʯʝʩʢʠʤ ʠ ʜʫʭʦʚʥʳʤ ʤʠʨʦʤ. ʂʦʛʜʘ ʥʘ ʤʦʠʭ ʨʠʩʫʥʢʘʭ 

ʠʣʠ ʠʣʣʶʩʪʨʘʮʠʷʭ ʧʝʨʩʦʥʘʞ ʧʦʷʚʣʷʝʪʩʷ ʚ ʤʘʩʢʝ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʦ 

ʧʨʠʟʨʘʢè. 

ɺ ʨʘʙʦʪʘʭ ʌʘʚʠʦ ʄʘʨʪʠʥʝʩʘ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ Curiot, ʯʝʨʧʘʶʱʝʛʦ 

ʚʜʦʭʥʦʚʝʥʠʝ ʠʟ ʘʮʪʝʢʩʢʦʡ ʤʠʬʦʣʦʛʠʠ ʠ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʬʦʣʴʢʣʦʨʘ, ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʤʠʬʠʯʝʩʢʠʝ ʧʦʣʫʞʠʚʦʪʥʳʝ-ʧʦʣʫʣʶʜʠ. ʕʪʠ ʛʠʙʨʠʜʥʳʝ ʬʠʛʫʨʳ 

ʩʠʤʚʦʣʠʟʠʨʫʶʪ ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʙʦʨʴʙʫ ʤʝʞʜʫ 

ʯʝʣʦʚʝʢʦʤ ʠ ʧʨʠʨʦʜʦʡ. ʂʫʨʠʦ ʷʚʥʦ ʚʢʣʶʯʘʝʪ ʠʟʦʙʨʘʟʠʪʝʣʴʥʫʶ ʩʪʠʣʠʩʪʠʢʫ 

ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʧʨʘʟʜʥʠʢʘ çɼʥʷ ʤʝʨʪʚʳʭè ʚ ʩʚʦʠ ʨʘʙʦʪʳ, ʥʘʨʷʜʫ ʩ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʫʟʦʨʘʤʠ ʠ ʧʣʝʤʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʛʣʫʙʦʢʫʶ ʩʚʷʟʴ ʩ ʤʝʢʩʠʢʘʥʩʢʠʤʠ ʪʨʘʜʠʮʠʷʤʠ. ɹʦʛʘʪʘʷ ʮʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ ʠ 

ʟʚʫʯʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʫʟʦʨʳ ʩʦʯʝʪʘʶʪʩʷ ʩʦ ʩʪʨʘʥʥʦ ʚʳʛʣʷʜʷʱʠʤʠ 

ʩʫʱʝʩʪʚʘʤʠ ʠʟ ʜʨʫʛʦʛʦ ʤʠʨʘ. ʉʫʱʝʩʪʚʘ ʯʘʩʪʦ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʦʢʨʫʞʝʥʠʠ 

ʤʘʣʝʥʴʢʠʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʠʭ ʯʪʷʪ ʠ ʧʨʘʟʜʥʫʶʪ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ. ʊʚʦʨʯʝʩʢʠʡ 

ʤʠʨ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚʦʦʙʨʘʞʘʝʤʳʡ, ʦʜʥʘʢʦ ʩʠʤʚʦʣʠʟʤ ʥʘʩʪʦʣʴʢʦ ʨʝʘʣʝʥ, 

ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ. ʇʦʩʣʘʥʠʝ ʷʩʥʦ ï ʣʶʜʠ ʙʳʣʠ ʠ ʙʫʜʫʪ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʧʨʠʨʦʜʳ, ʠ ʠʭ ʛʘʨʤʦʥʠʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʩ 

ʚʟʘʠʤʥʳʤ ʫʚʘʞʝʥʠʝʤ. ʊʝʤʘ ʂʫʨʠʦ ï ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩ ʧʨʠʨʦʜʦʡ ʠ ʠʩʪʦʨʠʠ ʦʙ 

ʵʪʠʭ ʛʘʨʤʦʥʠʯʥʳʭ ʩʚʷʟʷʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʙʦʛʘʪʦʡ ʤʠʬʦʣʦʛʠʠ ʤʝʢʩʠʢʘʥʩʢʦʡ 

ʢʫʣʴʪʫʨʳ. 

ʊʘʢʞʝ ʚ ʨʘʙʦʪʘʭ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʭʫʜʦʞʥʠʢʘ ʛʨʘʬʬʠʪʠ ʉʝʛʦ ʠʟʚʝʩʪʥʦʛʦ 

ʧʦʜ ʧʩʝʚʜʦʥʠʤʦʤ Ovbal, ʯʴʠ ʨʘʙʦʪʳ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʛʨʘʬʬʠʪʠ-

ʵʣʝʤʝʥʪʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʪʠʧʦʛʨʘʬʠʢʝ ʠ ʫʣʠʯʥʦʡ ʵʩʪʝʪʠʢʝ [7]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʣʶʙʦʚʴ ʉʝʛʦ ʢ ʠʩʢʫʩʩʪʚʫ ʛʨʘʬʬʠʪʠ, ʨʦʜʠʚʰʘʷʩʷ ʚ ʄʝʭʠʢʦ, 

ʟʘʨʦʜʠʣʘʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʦʥ ʥʘʙʣʶʜʘʣ ʥʘ ʫʣʠʮʘʭ ʩʚʦʝʛʦ ʛʦʨʦʜʘ. 

ɺ ʥʘʯʘʣʝ 2000-ʭ ʦʥ ʨʝʰʠʣ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʰʘʛ ʠ ʥʘʯʘʣ ʦʩʪʘʚʣʷʪʴ ʩʚʦʡ 

ʩʦʙʩʪʚʝʥʥʳʡ ʩʣʝʜ, ʧʨʦʚʦʜʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʟʘ ʟʘʨʠʩʦʚʢʘʤʠ ʠ 

ʠʣʣʶʩʪʨʘʮʠʷʤʠ ʩʚʦʠʭ ʠʜʝʡ ʥʘ ʙʫʤʘʛʝ, ʘ ʟʘʪʝʤ ʧʝʨʝʥʦʩʷ ʠʭ ʥʘ ʩʪʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʘʵʨʦʟʦʣʴʥʦʡ ʢʨʘʩʢʠ. ʌʘʥʪʘʩʪʠʯʝʩʢʠʝ ʨʠʩʫʥʢʠ ʠ ʢʘʨʪʠʥʳ ʉʝʛʦ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʚʦʦʙʨʘʞʘʝʤʳʭ ʩʫʱʝʩʪʚ ʜʦʧʦʣʥʷʶʪʩʷ ʘʙʩʪʨʘʢʪʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ. ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʨʘʙʦʪ ʭʫʜʦʞʥʠʢʘ ʚʜʦʭʥʦʚʣʝʥʘ ʝʛʦ ʜʝʪʩʪʚʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʧʨʠʨʦʜʦʡ. 

ʉʝʛʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʦʧʳʪ ʞʠʟʥʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʆʘʭʘʢʠ ʚ 

ʄʝʢʩʠʢʝ ʧʦʟʚʦʣʠʣ ʝʤʫ ʨʘʟʚʠʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʪʠʣʴ ʛʨʘʬʬʠʪʠ. çʂʦʛʜʘ ʤʥʝ 

ʙʳʣʦ 12 ʣʝʪ, ʷ ʞʠʣ ʚ ʀʩʪʤʦ-ʜʝ-ʊʝʫʘʪʝʧʝʢ ʚ ʆʘʭʘʢʝ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʠ 



Actual problems of modern science ς 2026 

146 

ʚʥʝʟʘʧʥʦ ʦʢʘʟʘʣʩʷ ʚ ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʡ ʩʨʝʜʝ, ʯʝʤ ʄʝʭʠʢʦ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ, 

ʬʣʦʨʘ, ʬʘʫʥʘ ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʆʘʭʘʢʠ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʦʛʦ, ʯʪʦ ʷ ʟʥʘʣ ʚ ʪʦ ʚʨʝʤʷ. 

ʇʦʟʞʝ, ʨʘʙʦʪʘʷ ʥʘʜ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʛʨʘʬʬʠʪʠ, ʷ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦ ʥʘʯʘʣ 

ʜʦʙʘʚʣʷʪʴ ʵʣʝʤʝʥʪʳ, ʮʚʝʪʘ, ʪʝʢʩʪʫʨʳ ʠ ʬʦʨʤʳ ʠʟ ʪʦʛʦ ʪʘʡʤʣʘʧʩʘ ʚ ʆʘʭʘʢʝè, ï 

ʚʩʧʦʤʠʥʘʣ ʭʫʜʦʞʥʠʢ ʚ ʠʥʪʝʨʚʴʶ ʜʣʷ ʞʫʨʥʘʣʘ ʧʨʦ ʫʣʠʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʚ 

ʄʝʢʩʠʢʝ. 

ʂʘʞʜʳʡ ʛʦʜ ʄʝʢʩʠʢʫ ʧʦʩʝʱʘʶʪ ʤʠʣʣʠʦʥʳ ʪʫʨʠʩʪʦʚ, ʠ ʩʪʨʘʥʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʨʘʞʘʝʪ ʠʭ ʩʚʦʝʡ ʚʝʣʠʢʦʣʝʧʥʦʡ ʧʨʠʨʦʜʦʡ, ʙʦʛʘʪʦʡ ʠʩʪʦʨʠʝʡ ʠ 

ʩʘʤʦʙʳʪʥʳʤʠ ʪʨʘʜʠʮʠʷʤʠ, ʢʦʨʥʠ ʢʦʪʦʨʳʭ ʫʭʦʜʷʪ ʚ ʛʣʫʙʦʢʫʶ ʜʨʝʚʥʦʩʪʴ. 

ʄʝʢʩʠʢʘʥʩʢʠʝ ʭʫʜʦʞʥʠʢʠ çʛʨʘʬʬʠʪʠè ʘʢʪʠʚʥʦ ʨʝʢʣʘʤʠʨʫʶʪ ʪʫʨʠʩʪʘʤ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ, ʯʪʦ ʨʦʞʜʘʝʪ ʦʩʦʙʦʝ 

ʤʝʜʠʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʤʫ ʰʠʨʦʢʫʶ ʠʟʚʝʩʪʥʦʩʪʴ. ʄʝʜʠʡʥʦʝ 

çʛʨʘʬʬʠʪʠè ʚ ʄʝʢʩʠʢʝ ï ʵʪʦ ʨʝʢʣʘʤʘ, ʦʪʢʨʳʚʘʶʱʘʷ ʪʫʨʠʩʪʘʤ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʘʢʨʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʠ ʩʠʤʚʦʣʠʢʠ, ʦʪ ʦʨʥʘʤʝʥʪʦʚ ʠ ʛʦʣʦʚʥʳʭ 

ʫʙʦʨʦʚ ʜʦ ʤʝʢʩʠʢʘʥʩʢʠʭ ʙʦʝʚ çʣʫʯʘ ʣʠʙʨʝè (ʤʝʢʩʠʢʘʥʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ 

ʙʦʨʴʙʘ).  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʠ ʫʟʥʘʚʘʝʤʳʭ ʩʠʤʚʦʣʦʚ ʚ ʤʝʢʩʠʢʘʥʩʢʦʤ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʪʘʢ ʞʝ ʠ ʚ çʛʨʘʬʬʠʪʠè, 

ʷʚʣʷʝʪʩʷ ʂʘʣʘʚʝʨʘ ʂʘʪʨʠʥʘ. ɽʝ ʦʙʨʘʟ ï ʵʪʦ ʩʢʝʣʝʪ ʚ ʨʦʩʢʦʰʥʦʡ ʝʚʨʦʧʝʡʩʢʦʡ 

ʰʣʷʧʝ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʣ ʩʘʪʠʨʦʡ ʥʘ çʝʚʨʦʧʝʠʟʠʨʦʚʘʥʥʳʭè ʤʝʢʩʠʢʘʥʮʝʚ, 

ʩʪʳʜʷʱʠʭʩʷ ʩʚʦʝʛʦ ʜʦʢʦʣʫʤʙʠʡʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʧʦʜʨʘʞʘʶʱʠʭ 

ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʤʫ ʢʣʘʩʩʫ (ʩʤ. ʨʠʩ. 4). ʂʘʪʨʠʥʘ ʚʳʩʤʝʠʚʘʣʘ ʪʱʝʩʣʘʚʠʝ, 

ʞʘʜʥʦʩʪʴ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʫʶ ʢʦʨʨʫʧʮʠʶ, ʥʘʧʦʤʠʥʘʷ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʚʩʝ ʣʶʜʠ ʨʘʚʥʳ ʧʝʨʝʜ ʣʠʮʦʤ ʩʤʝʨʪʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ 

ʢʦʥʪʝʢʩʪʝ ʂʘʪʨʠʥʘ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʫʣʴʪʫʨʥʳʡ ʩʠʤʚʦʣ, 

ʷʚʣʷʶʱʠʤʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʧʨʠ ʧʨʘʟʜʥʦʚʘʥʠʠ ɼʥʷ ʤʝʨʪʚʳʭ [8]. ɽʝ 

ʧʦʣʠʪʠʯʝʩʢʠʡ ʧʦʜʪʝʢʩʪ ʙʳʣ ʟʘʢʨʝʧʣʝʥ ɼʠʝʛʦ ʈʠʚʝʨʦʡ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʠʣ 

ʂʘʪʨʠʥʫ ʚ ʩʚʦʶ ʟʥʘʤʝʥʠʪʫʶ ʢʘʨʪʠʥʫ çʉʦʥ ʦ ʚʦʩʢʨʝʩʥʦʤ ʚʝʯʝʨʝ ʚ ʧʘʨʢʝ 

ɸʣʘʤʝʜʘè. ʆʙʨʘʟ ʂʘʣʘʚʝʨʳ ʂʘʪʨʠʥʳ ʘʢʪʠʚʥʦ ʨʦʤʘʥʪʠʟʠʨʫʝʪʩʷ ʠ 

ʧʦʧʫʣʷʨʠʟʠʨʫʝʪʩʷ ʚ ʤʘʩʩʦʚʦʡ ʢʫʣʴʪʫʨʝ ʠ ʠʥʜʫʩʪʨʠʠ ʨʘʟʚʣʝʯʝʥʠʡ, ʚʢʣʶʯʘʷ 

ʢʠʥʦʠʥʜʫʩʪʨʠʶ. ʆʜʥʘʢʦ ʚ ʫʣʠʯʥʦʤ ʠʩʢʫʩʩʪʚʝ ʦʥʘ ʪʘʢ ʞʝ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ 

ʬʫʥʢʮʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʢʨʠʪʠʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʵʪʦʪ 

ʦʙʨʘʟ ʩʪʘʣ ʥʝʩʪʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʢʦʤʤʝʨʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʦʥ ʚʩʝ ʨʘʚʥʦ ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʤ ʩʠʤʚʦʣʦʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ ʚ ʩʝʙʝ ʥʝʩʢʦʣʴʢʦ 

ʠʜʝʡ: ʧʨʦʙʣʝʤʳ ʢʣʘʩʩʦʚʦʡ ʙʦʨʴʙʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʜʨʝʚʥʠʝ ʘʮʪʝʢʩʢʠʝ 

ʚʝʨʦʚʘʥʠʷ ʦ ʙʦʛʘʭ ʩʤʝʨʪʠ, ʘ ʪʘʢ ʞʝ, ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ çʜʦʙʨʦʡ 

ʤʘʪʝʨʠè.  

ɽʱʝ ʦʜʥʠʤ ʫʟʥʘʚʘʝʤʳʤ ʦʙʨʘʟʦʤ ʚ ʤʝʢʩʠʢʘʥʩʢʦʤ ʠʩʢʫʩʩʪʚʝ çʛʨʘʬʬʠʪʠè 

ʷʚʣʷʝʪʩʷ ʦʙʨʘʟ ʘʣʝʙʨʠʭʝʩ ï ʵʪʦ ʷʨʢʠʝ, ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʛʠʙʨʠʜʥʳʝ ʩʫʱʝʩʪʚʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʫʶ, ʥʦ ʤʦʱʥʫʶ ʪʨʘʜʠʮʠʶ 

ʥʘʨʦʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʰʠʨʦʢʦ ʘʩʩʠʤʠʣʠʨʦʚʘʥʘ ʩʦʚʨʝʤʝʥʥʳʤ 

ʛʨʘʬʬʠʪʠ (ʩʤ. ʨʠʩ. 5). ʌʠʛʫʨʢʠ ʩʪʨʘʥʥʳʭ ʩʦʟʜʘʥʠʡ, ʘ ʪʘʢ ʞʝ ʠʭ ʥʘʟʚʘʥʠʷ, 

ʧʨʠʜʫʤʘʣ ʇʝʜʨʦ ʃʠʥʘʨʝʩ ʃʦʧʝʩ (1906-1992 ʛʛ.), ʤʝʢʩʠʢʘʥʩʢʠʡ ʭʫʜʦʞʥʠʢ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʚʰʠʡʩʷ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟ ʧʘʧʴʝ-ʤʘʰʝ ʧʠʥʴʷʪ ʠ ʢʘʨʥʘʚʘʣʴʥʳʭ 
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ʤʘʩʦʢ [9] . ɸʣʝʙʨʠʭʝʩʳ ʙʳʣʠ ʚʧʝʨʚʳʝ ʟʘʜʫʤʘʥʳ ʠʤ ʚ 1936 ʛʦʜʫ ʚʦ ʚʨʝʤʷ 

ʪʷʞʝʣʦʡ ʙʦʣʝʟʥʠ, ʢʦʛʜʘ ʦʥ ʧʝʨʝʞʠʣ ʷʨʢʠʡ ʩʦʥ ʦ ʣʝʩʝ, ʥʘʧʦʣʥʝʥʥʦʤ 

ʩʶʨʨʝʘʣʠʩʪʠʯʝʩʢʠʤʠ ʩʫʱʝʩʪʚʘʤʠ: ʣʴʚʘʤʠ ʩ ʨʳʙʴʠʤʠ ʣʠʮʘʤʠ, ʞʘʙʘʤʠ ʩ 

ʢʨʳʣʴʷʤʠ ʙʘʙʦʯʝʢ ʠ ʪ. ʜ. ɺʦ ʩʥʝ, ʧʨʠʚʝʪʩʪʚʫʷ ʭʫʜʦʞʥʠʢʘ, ʵʪʠ ʩʫʱʝʩʪʚʘ 

ʚʳʢʨʠʢʠʚʘʣʠ ʩʣʦʚʦ çɸʣʝʙʨʠʭʝʩ!è. ʇʦʩʣʝ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʃʠʥʘʨʝʩ ʥʘʯʘʣ 

ʩʦʟʜʘʚʘʪʴ ʵʪʠ ʬʠʛʫʨʳ ʠʟ ʧʘʧʴʝ-ʤʘʰʝ ʚ ʄʝʭʠʢʦ. ʇʦʟʜʥʝʝ ʪʨʘʜʠʮʠʷ 

ʧʝʨʝʤʝʩʪʠʣʘʩʴ ʚ ʆʘʭʘʢʫ, ʛʜʝ ʵʪʠ ʩʦʟʜʘʥʠʷ ʩʪʘʣʠ ʚʳʨʝʟʘʪʴ ʠʟ ʜʝʨʝʚʘ ʢʦʧʘʣ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚ ʄʝʢʩʠʢʝ ʠ ʩʧʦʩʦʙʥʦʛʦ ʚʳʜʝʣʷʪʴ ʷʥʪʘʨʥʦʦʙʨʘʟʥʫʶ ʩʤʦʣʫ, 

ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ ʨʠʪʫʘʣʴʥʳʭ ʮʝʣʷʭ. ɹʫʜʫʯʠ ʧʨʠʯʫʜʣʠʚʳʤʠ, ʷʨʢʦ ʦʢʨʘʰʝʥʥʳʤʠ 

ʪʚʦʨʝʥʠʷʤʠ, ʘʣʝʙʨʠʭʝʩʳ ʠʤʝʶʪ ʛʣʫʙʦʢʦʝ ʢʫʣʴʪʫʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʠʤʚʦʣʠʟʠʨʫʷ 

ʚʦʦʙʨʘʞʝʥʠʝ, ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠ ʜʫʭʦʚʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ (ʩʤ. ʨʠʩ. 7). ɺ 

ʤʝʢʩʠʢʘʥʩʢʦʡ ʥʘʨʦʜʥʦʡ ʪʨʘʜʠʮʠʠ ʠʭ ʠʥʦʛʜʘ ʩʯʠʪʘʶʪ ʜʫʭʦʚʥʳʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ 

ʠʣʠ ʭʨʘʥʠʪʝʣʷʤʠ. ʉʝʛʦʜʥʷ ʦʥʠ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʛʦʨʦʜʩʢʠʭ ʚʳʩʪʘʚʢʘʭ, ʧʦʜʯʝʨʢʠʚʘʷ ʠʭ ʨʦʣʴ ʚ ʢʫʣʴʪʫʨʥʦʤ ʧʦʚʝʩʪʚʦʚʘʥʠʠ.  

çʃʫʯʘ ʃʠʙʨʝè (ʤʝʢʩʠʢʘʥʩʢʠʡ ʨʝʩʪʣʠʥʛ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ 

ʥʘʨʦʜʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʝʝ ʠʢʦʥʦʛʨʘʬʠʷ, ʦʩʦʙʝʥʥʦ ʤʘʩʢʘ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʫʣʠʯʥʦʤ ʠʩʢʫʩʩʪʚʝ ʢʘʢ ʩʠʤʚʦʣ ʙʦʨʴʙʳ ʠ ʘʥʦʥʠʤʥʦʩʪʠ (ʩʤ. ʨʠʩ. 6). ʄʘʩʢʘ ʚ 

ʃʫʯʘ ʃʠʙʨʝ ʠʤʝʝʪ ʜʨʝʚʥʝʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʫʭʦʜʷʱʝʝ ʢʦʨʥʷʤʠ ʚ 

ʢʫʣʴʪʫʨʫ ɸʮʪʝʢʦʚ. ʆʥʘ ʧʨʠʟʚʘʥʘ ʚʳʟʳʚʘʪʴ ʦʙʨʘʟʳ ɹʦʛʦʚ, ʜʨʝʚʥʠʭ ʛʝʨʦʝʚ ʠʣʠ 

ʞʠʚʦʪʥʳʭ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʣʫʯʘʜʦʨʳ (ʙʦʨʮʳ) ʷʚʣʷʶʪʩʷ ʥʘʨʦʜʥʳʤʠ 

ʛʝʨʦʷʤʠ, ʘ ʠʭ ʤʘʩʢʠ, ʪʘʢʠʝ ʢʘʢ ʤʘʩʢʘ ʈʝʷ ʄʠʩʪʝʨʠʦ ʠʣʠ ʉʠʥʝʛʦ ɼʝʤʦʥʘ (ʦʜʥʠ 

ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʨʝʩʪʣʝʨʦʚ ʚ XX-ʦʤ ʚʝʢʝ) ʤʛʥʦʚʝʥʥʦ ʫʟʥʘʚʘʝʤʳ ʠ ʩʣʫʞʘʪ 

ʤʘʨʢʝʨʘʤʠ ʩʠʣʳ ʠ ʠʜʝʥʪʠʯʥʦʩʪʠ [11]. ɻʨʘʬʬʠʪʠ, ʠʟʦʙʨʘʞʘʶʱʝʝ ʣʫʯʘʜʦʨʦʚ, 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʪʘʢʠʭ ʢʘʢ ʄʝʭʠʢʦ ʠ ʇʫʵʙʣʘ. ʋʣʠʯʥʳʝ 

ʭʫʜʦʞʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʜʠʥʘʤʠʯʥʳʝ ʧʦʟʳ ʠ ʷʨʢʠʝ ʤʘʩʢʠ, ʠʥʦʛʜʘ ʩʦʯʝʪʘʷ ʦʙʨʘʟ 

ʙʦʨʮʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʘʮʪʝʢʩʢʠʭ ʚʦʠʥʦʚ. ɺ ʢʦʥʪʝʢʩʪʝ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʛʨʘʬʬʠʪʠ 

ʤʘʩʢʘ ʣʫʯʘʜʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʤʝʪʘʬʦʨʘ ʘʥʦʥʠʤʥʦʡ ʙʦʨʴʙʳ ʧʨʦʪʠʚ 

ʢʦʨʨʫʧʮʠʠ, ʨʝʧʨʝʩʩʠʡ ʠʣʠ ʩʦʮʠʘʣʴʥʳʭ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʝʡ. ɻʝʨʦʠʯʝʩʢʠʡ ʩʪʘʪʫʩ 

ʣʫʯʘʜʦʨʘ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʫʣʠʯʥʦʛʦ ʭʫʜʦʞʥʠʢʘ, ʩʦʟʜʘʚʘʷ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʡ ʤʠʬ 

ʦ ʩʦʧʨʦʪʠʚʣʝʥʠʠ, ʛʜʝ ʛʦʨʦʜʩʢʠʝ ʩʪʝʥʳ ʩʪʘʥʦʚʷʪʩʷ ʘʨʝʥʦʡ, ʛʜʝ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʩʠʣʳ ʧʦʨʷʜʢʘ ʠ ʭʘʦʩʘ.  

ʉʦʤʙʨʝʨʦ, ʩʪʘʚʰʝʝ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʫʟʥʘʚʘʝʤʳʭ ʢʫʣʴʪʫʨʥʳʭ ʩʠʤʚʦʣʦʚ 

ʄʝʢʩʠʢʠ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʛʨʘʬʬʠʪʠ ʜʣʷ ʤʛʥʦʚʝʥʥʦʡ ʧʝʨʝʜʘʯʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʫʭʘ [12]. ʍʦʪʷ ʢʦʨʥʠ ʩʦʤʙʨʝʨʦ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʜʦ ʀʩʧʘʥʠʠ, 

ʦʥʦ ʨʘʟʚʠʣʦʩʴ ʚ ʢʣʶʯʝʚʦʡ ʤʝʢʩʠʢʘʥʩʢʠʡ ʩʠʤʚʦʣ. ʉʦʤʙʨʝʨʦ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʦ 

ʠʟ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʛʦʣʦʚʥʦʛʦ ʫʙʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʟʘʱʠʪʫ ʦʪ ʩʦʣʥʮʘ, ʜʦ 

çʢʫʣʴʪʫʨʥʦʛʦ ʧʦʩʣʘè ʠ ʩʠʤʚʦʣʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʣʘʚʳ, ʠʛʨʘʶʱʝʛʦ ʚʠʜʥʫʶ ʨʦʣʴ ʚ 

ʬʝʩʪʠʚʘʣʷʭ ʠ ʚʳʩʪʫʧʣʝʥʠʷʭ ʤʘʨʠʘʯʠ, ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʞʘʥʨʦʚ ʤʝʢʩʠʢʘʥʩʢʦʡ ʥʘʨʦʜʥʦʡ ʤʫʟʳʢʠ, ʷʚʣʷʶʱʠʡʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʢʩʠʢʘʥʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʧʦʣʫʯʠʚʰʠʡ 

ʠʟʚʝʩʪʥʦʩʪʴ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ. ɺ ʫʣʠʯʥʦʤ ʠʩʢʫʩʩʪʚʝ 

ʩʦʤʙʨʝʨʦ ʯʘʩʪʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʧʦʨʪʨʝʪʳ ʬʦʣʴʢʣʦʨʥʳʭ ʧʝʨʩʦʥʘʞʝʡ ʠʣʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʘʤʦ ʧʦ ʩʝʙʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʷʚʠʪʴ ʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʛʦʨʜʦʩʪʠ ʠ 

ʦʙ ʝʜʠʥʩʪʚʝ. ʆʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʟʥʘʤʷ ʥʘʨʦʜʘè ʠ çʦʙʱʠʥʥʳʡ 
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ʢʨʘʝʫʛʦʣʴʥʳʡ ʢʘʤʝʥʴè, ʢʦʪʦʨʳʡ ʧʨʝʦʜʦʣʝʚʘʝʪ ʛʨʘʥʠʮʳ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʤʦʱʥʳʤ 

ʩʠʤʚʦʣʦʤ ʥʘʩʣʝʜʠʷ ʠ ʩʧʣʦʯʝʥʥʦʩʪʠ.  

ʂʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʚ ʄʝʢʩʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʢʘʢ ʚʥʫʪʨʝʥʥʠʤʠ, ʪʘʢ ʠ 

ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʞʠʟʥʠ, ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʝʜʥʦʩʪʠ ʠ 

ʙʝʟʨʘʙʦʪʠʮʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʚ 

ʙʦʣʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʨʝʛʠʦʥʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ 

ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ. ʅʘ ʬʦʥʝ ʥʝʩʪʘʙʠʣʴʥʦʡ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʫʨʦʚʥʷ ʧʨʝʩʪʫʧʥʦʩʪʠ ʠ 

ʚʥʫʪʨʠʩʝʤʝʡʥʦʛʦ ʥʘʩʠʣʠʷ. ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ ʄʝʢʩʠʢʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʫʛʨʦʟ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʝ 

ʤʝʥʝʝ ʟʥʘʯʠʤʳʤʠ ʦʩʪʘʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ɺ ʦʪʚʝʪ ʥʘ ʜʘʥʥʳʝ 

ʚʳʟʦʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʩʪʨʝʤʷʪʩʷ 

ʧʨʠʚʣʝʢʘʪʴ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʙʱʝʩʪʚʘ ï ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʫʣʠʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʇʦʜʜʝʨʞʢʘ ʭʫʜʦʞʥʠʢʦʚ ʛʨʘʬʬʠʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ ʩʦʮʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ.  

ʍʫʜʦʞʥʠʢʠ ʛʨʘʬʬʠʪʠ, ʪʘʢʠʝ ʢʘʢ Gran Om ʠ ʝʛʦ ʩʦʨʘʪʥʠʢ, ʠʣʣʶʩʪʨʘʪʦʨ 

Kloer, ʠʟʚʝʩʪʥʳ ʩʚʦʠʤʠ ʨʘʙʦʪʘʤʠ, ʢʦʤʤʝʥʪʠʨʫʶʱʠʤʠ ʪʝʢʫʱʠʝ ʩʦʙʳʪʠʷ. ʀʭ 

ʪʚʦʨʯʝʩʪʚʦ ʟʘʪʨʘʛʠʚʘʶʪ ʙʦʨʴʙʫ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʟʘ ʩʚʦʶ ʟʝʤʣʶ, ʧʨʘʚʘ 

ʞʝʥʱʠʥ ʠ ʢʦʣʣʘʧʩ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʦʜʥʦ ʠʟ ʠʭ ʟʥʘʢʦʚʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ, ʧʦʩʚʷʱʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ, ʩʚʷʟʳʚʘʝʪ ʚʦʝʜʠʥʦ 

ʧʨʦʪʝʩʪʳ ʧʨʦʪʠʚ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʫʢʫʨʫʟʳ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʤʘʠʩʘ ʢʘʢ ʨʦʜʠʥʳ 

ʄʝʢʩʠʢʠ.  

ʆʩʦʙʦ ʷʨʢʦ ʨʦʣʴ ʠʩʢʫʩʩʪʚʘ ʛʨʘʬʬʠʪʠ ʢʘʢ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʨʦʷʚʠʣʘʩʴ ʚ ʆʘʭʘʢʝ. ɾʝʩʪʦʢʦʝ ʧʦʜʘʚʣʝʥʠʝ ʟʘʙʘʩʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʚ 2006 ʛʦʜʫ 

ʚʳʟʚʘʣʦ ʦʙʱʝʩʪʚʝʥʥʳʡ ʨʝʟʦʥʘʥʩ. ɺ ʦʪʚʝʪ ʥʘ ʵʪʦ ʥʘ ʫʣʠʮʘʭ ʧʦʷʚʠʣʦʩʴ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʠʪ-ʘʨʪʘ, ʦʩʫʞʜʘʶʱʝʛʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʚʣʘʩʪʴʶ ʠ 

ʚʳʨʘʞʘʶʱʝʛʦ çʦʙʱʫʶ ʨʝʘʣʴʥʦʩʪʴ ʫʛʥʝʪʝʥʠʷè [13]. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʫʣʠʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʩʚʦʝʛʦ 

ʨʦʜʘ çʏʝʪʚʝʨʪʦʡ ɺʣʘʩʪʴʶè, ʧʨʝʜʦʩʪʘʚʣʷʷ ʩʦʦʙʱʝʩʪʚʫ ʚʠʟʫʘʣʴʥʦʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʭ ʦʙʱʝʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʧʨʦʪʠʚʦʚʝʩ ʦʬʠʮʠʘʣʴʥʦʤʫ ʥʘʨʨʘʪʠʚʫ.  

ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʉʐɸ ʠ ʄʝʢʩʠʢʦʡ, ʦʩʦʙʝʥʥʦ ʚ ʊʠʭʫʘʥʝ, ʷʚʣʷʝʪʩʷ 

ʩʝʨʴʝʟʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʤʝʞʜʫ ʵʪʠʤʠ ʩʪʨʘʥʘʤʠ [14]. ɽʞʝʛʦʜʥʦ 

ʤʠʣʣʠʦʥʳ ʤʝʢʩʠʢʘʥʮʝʚ, ʚʢʣʶʯʘʷ ʣʠʮ ʩ ʢʨʠʤʠʥʘʣʴʥʳʤ ʧʨʦʰʣʳʤ, ʧʝʨʝʩʝʢʘʶʪ 

ʛʨʘʥʠʮʫ ʥʝʣʝʛʘʣʴʥʦ, ʩʪʨʝʤʷʩʴ ʢ ʥʦʚʦʡ ʞʠʟʥʠ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʤʠʛʨʘʮʠʦʥʥʳʡ 

ʚʦʧʨʦʩ ʧʨʦʷʚʠʣʩʷ ʚ ʧʝʨʠʦʜ ʧʝʨʚʦʛʦ ʧʨʝʟʠʜʝʥʪʩʪʚʘ ɼʦʥʘʣʴʜʘ ʊʨʘʤʧʘ, ʢʦʛʜʘ 

ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʪʝʥʳ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʘʥʘʤʠ. ʕʪʦ 

ʨʝʰʝʥʠʝ ʚʳʟʚʘʣʦ ʰʠʨʦʢʠʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʨʝʟʦʥʘʥʩ ʠ ʥʝʛʘʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʚ 

ʤʝʢʩʠʢʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ. ɺ ʦʪʚʝʪ ʥʘ ʧʦʜʦʙʥʳʝ ʩʦʙʳʪʠʷ ʫʣʠʯʥʳʝ ʭʫʜʦʞʥʠʢʠ 

ʄʝʢʩʠʢʠ ʘʢʪʠʚʥʦ ʦʙʨʘʱʘʶʪʩʷ ʢ ʪʝʤʝ ʤʠʛʨʘʮʠʠ ʚ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ. ɻʨʘʬʬʠʪʠ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʚʳʨʘʞʝʥʠʷ, ʥʦ ʠ ʬʦʨʤʦʡ 
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ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʪʝʩʪʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʨʦʪʠʚ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʠ 

ʩʪʠʛʤʘʪʠʟʘʮʠʠ ʤʠʛʨʘʥʪʦʚ.  

ɻʨʘʬʬʠʪʠ ʥʘ ʛʨʘʥʠʮʝ ʚ ʊʠʭʫʘʥʝ ʠ ʚ ʏʠʢʘʥʦ-ʇʘʨʢʝ ʚ ʉʐɸ ʧʨʠʟʚʘʥʳ 

ʥʘʧʦʤʥʠʪʴ ʦ çʯʝʣʦʚʝʯʥʦʩʪʠ ʤʠʛʨʘʥʪʦʚè ʠ ʧʨʷʤʦ ʢʨʠʪʠʢʫʶʪ 

ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʫʶ ʧʦʣʠʪʠʢʫ, ʢʦʪʦʨʘʷ ʩʪʨʝʤʠʪʩʷ ʠʭ ʩʢʨʳʪʴ ʠʣʠ ʨʘʟʜʝʣʠʪʴ. 

ʋʣʠʯʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʩʦʟʜʘʚʘʝʤʦʝ ʟʜʝʩʴ, ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʤʫʨʘʣʠʟʤʘ, ʢʦʪʦʨʳʡ ʧʦʩʣʫʞʠʣ 

ʚʜʦʭʥʦʚʝʥʠʝʤ ʜʣʷ ʏʠʢʘʥʦ-ʜʚʠʞʝʥʠʷ ʚ ʉʐɸ.  

ʊʨʘʛʝʜʠʷ 26 ʩʝʥʪʷʙʨʷ 2014 ʛʦʜʘ, ʢʦʛʜʘ 43 ʩʪʫʜʝʥʪʘ ʠʟ ʀʛʫʘʣʳ (ʄʝʢʩʠʢʘ) 

ʠʩʯʝʟʣʠ ʧʦʩʣʝ ʥʘʧʘʜʝʥʠʷ ʧʦʣʠʮʠʠ, ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʝʟʥʝʥʥʳʭ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʚʤ ʚ ʤʝʢʩʠʢʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ [15]. ʋʣʠʯʥʦʝ ʠʩʢʫʩʩʪʚʦ 

ʥʝʤʝʜʣʝʥʥʦ ʦʪʨʝʘʛʠʨʦʚʘʣʦ ʥʘ ʵʪʦʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʧʨʦʚʘʣ. ʍʫʜʦʞʥʠʢʠ 

ʧʦʜʭʚʘʪʠʣʠ ʢʠʩʪʠ ʠ ʥʘʯʘʣʠ ʨʠʩʦʚʘʪʴ ʚ ʟʥʘʢ ʧʨʦʪʝʩʪʘ, ʪʨʝʙʫʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ 

ʦʪʚʝʪʦʚ ʦʪ ʚʣʘʩʪʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʢʫʩʩʪʚʦ çʛʨʘʬʬʠʪʠè ʚʳʧʦʣʥʷʝʪ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʚʠʟʫʘʣʴʥʦʡ ʬʠʢʩʘʮʠʠ ʪʨʘʛʝʜʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʠʪʫʘʮʠʷ, ʯʪʦʙʳ 

ʞʝʨʪʚʳ ʥʝ ʙʳʣʠ ʟʘʙʳʪʳ. ʀʩʢʫʩʩʪʚʦ çʛʨʘʬʬʠʪʠè ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʱʝʩʪʚʝʥʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʥʝ ʧʦʟʚʦʣʷʷ ʚʣʘʩʪʷʤ ʟʘʢʨʳʪʴ ʜʝʣʦ, ʠ ʩʣʫʞʠʪ ʧʦʩʪʦʷʥʥʳʤ 

ʥʘʧʦʤʠʥʘʥʠʝʤ ʦ ʙʝʟʥʘʢʘʟʘʥʥʦʩʪʠ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʤ ʥʘʩʠʣʠʠ, ʢʦʪʦʨʦʝ 

ʧʨʦʥʠʟʳʚʘʝʪ ʤʝʢʩʠʢʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ.  

ʊʘʢ ʞʝ ʛʝʥʜʝʨʥʦʝ ʥʘʩʠʣʠʝ ʠ ʵʧʠʜʝʤʠʷ ʬʝʤʠʮʠʜʘ, ʷʚʣʝʥʠʝ ʧʨʠ ʢʦʪʦʨʦʤ 

ʤʘʩʩʦʚʦ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʫʙʠʚʘʶʪ ʞʝʥʱʠʥ ʠʟ-ʟʘ ʠʭ ʧʦʣʘ, ʘ ʪʘʢʞʝ ʩʪʘʚʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʄʝʢʩʠʢʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʧʦʨʦʜʠʚʰʠʤ ʤʦʱʥʦʝ ʜʚʠʞʝʥʠʝ 

ʬʝʤʠʥʠʟʤʘ ʚ ʠʩʢʫʩʩʪʚʝ ʛʨʘʬʬʠʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʦʚʝʨʰʘʝʤʳʭ 

ʧʨʦʪʠʚ ʞʝʥʱʠʥ ʚ ʄʝʢʩʠʢʝ, ʧʨʦʜʦʣʞʘʝʪ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʠ. ɿʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜʘ 

ʙʳʣʦ ʫʙʠʪʦ ʦʢʦʣʦ 4 000 ʞʝʥʱʠʥ. ʇʨʦʙʣʝʤʘ ʬʝʤʠʮʠʜʘ ʚʧʝʨʚʳʝ ʧʨʠʚʣʝʢʣʘ 

ʚʥʠʤʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ 1993 ʛʦʜʫ, ʢʦʛʜʘ ʥʘ ʩʝʚʝʨʝ ʄʝʢʩʠʢʠ ʧʨʦʠʟʦʰʣʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʙʠʡʩʪʚ ʞʝʥʱʠʥ. ʕʪʠ ʧʨʝʩʪʫʧʣʝʥʠʷ ʦʪʣʠʯʘʣʠʩʴ ʦʩʦʙʦʡ 

ʞʝʩʪʦʢʦʩʪʴʶ ʠ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʠʟʥʘʩʠʣʦʚʘʥʠʷʤʠ, ʧʳʪʢʘʤʠ ʠ 

ʨʘʩʯʣʝʥʝʥʠʷʤʠ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʬʝʤʠʮʠʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʟʳʚʘʶʪ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʤʝʢʩʠʢʘʥʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʘʚʦʩʫʜʠʷ. ʃʠʰʴ 

ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʝʩʪʫʧʥʠʢʦʚ ʧʦʣʫʯʘʝʪ ʨʝʘʣʴʥʳʝ ʥʘʢʘʟʘʥʠʷ, ʘ ʨʘʩʩʣʝʜʦʚʘʥʠʷ 

ʫʙʠʡʩʪʚ ʟʘʯʘʩʪʫʶ ʧʨʠʨʘʚʥʠʚʘʶʪʩʷ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʢ ʧʦʠʩʢʘʤ ʧʨʦʧʘʚʰʠʭ 

ʞʠʚʦʪʥʳʭ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʥʘʩʠʣʠʶ, ʷʚʣʷʝʪʩʷ 

ʫʢʦʨʝʥʠʚʰʘʷʩʷ ʚ ʦʙʱʝʩʪʚʝ ʢʫʣʴʪʫʨʘ ʤʘʯʠʟʤʘ. ɺ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʞʝʥʱʠʥʳ, ʨʘʥʝʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʜʦʤʘʰʥʠʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ, 

ʩʪʘʣʠ ʟʘʥʠʤʘʪʴ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʜʦʚʦʣʴʩʪʚʦ ʤʫʞʯʠʥ. ʉʨʝʜʠ 

ʜʨʫʛʠʭ ʧʨʠʯʠʥ ʨʦʩʪʘ ʯʠʩʣʘ ʬʝʤʠʮʠʜʦʚ ʥʘʟʳʚʘʶʪ ʦʪʢʘʟ ʞʝʥʱʠʥ ʦʪ ʟʘʥʷʪʠʷ 

ʧʨʦʩʪʠʪʫʮʠʝʡ, ʢʦʥʬʣʠʢʪʳ ʚ ʩʝʤʴʷʭ ʠ ʪʦʨʛʦʚʣʶ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʦʨʛʘʥʘʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ çʛʨʘʬʬʠʪʠè ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʠʤ ʬʝʥʦʤʝʥʦʤ ʛʦʨʦʜʩʢʦʡ ʚʠʟʫʘʣʴʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʥʦ ʠ ʩʣʦʞʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʝʨʝʜʘʯʠ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ. ʕʪʥʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʪʠʚʳ 
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ʠ ʜʨʝʚʥʠʝ ʦʙʨʘʟʳ ʜʦʢʦʣʫʤʙʠʡʩʢʠʭ ʮʠʚʠʣʠʟʘʮʠʡ, ʩʠʤʚʦʣʠʢʘ ʘʮʪʝʢʦʚ ʠ ʤʘʡʷ, ʘ 

ʪʘʢ ʞʝ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʢʦʜʳ ʦʙʨʘʟʫʶʪ ʤʥʦʛʦʩʣʦʡʥʳʡ 

ʚʠʟʫʘʣʴʥʳʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʭʫʜʦʞʥʠʢʘʤ ʨʘʙʦʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʢʫʣʴʪʫʨʥʳʭ ʠ ʩʤʳʩʣʦʚʳʭ ʧʣʦʩʢʦʩʪʷʭ. ʄʝʢʩʠʢʘʥʩʢʦʝ ʛʨʘʬʬʠʪʠ 

ʥʘʩʣʝʜʫʝʪ ʪʨʘʜʠʮʠʠ ʤʦʥʫʤʝʥʪʘʣʴʥʦʛʦ ʤʫʨʘʣʠʟʤʘ, ʨʘʩʰʠʨʷʷ ʝʛʦ ʤʝʪʦʜʳ ʠ 

ʧʝʨʝʚʦʜʷ ʠʭ ʚ ʢʦʥʪʝʢʩʪʝ XXI ʚʝʢʘ, ʛʜʝ ʩʪʝʥʳ ʛʦʨʦʜʦʚ ʩʪʘʥʦʚʷʪʩʷ ʦʪʢʨʳʪʦʡ 

ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʜʠʘʣʦʛʘ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ɺʘʞʥʳʤ ʚʳʚʦʜʦʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʤʝʢʩʠʢʘʥʩʢʦʝ ʠʩʢʫʩʩʪʚʦ çʛʨʘʬʬʠʪʠè 

ʚʳʧʦʣʥʷʝʪ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ: ʭʫʜʦʞʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʩʪʝʥʳ 

ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʨʠʪʠʢʠ, ʩʘʪʠʨʳ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ʥʝʜʦʚʦʣʴʩʪʚʘ, 

ʯʪʦ ʝʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʊʝʤʳ ʥʘʩʠʣʠʷ, ʥʝʨʘʚʝʥʩʪʚʘ, ʤʠʛʨʘʮʠʠ, ʧʨʘʚʘ 

ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ, ʘ ʪʘʢʞʝ ʢʨʠʪʠʢʘ ʚʣʘʩʪʠ ï ʚʩʝ ʵʪʦ 

ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʫʣʠʯʥʦʤ ʠʩʢʫʩʩʪʚʝ, ʧʨʝʚʨʘʱʘʷ çʛʨʘʬʬʠʪʠè ʚ ʬʦʨʤʫ 

çʥʘʨʦʜʥʦʛʦ ʧʠʩʴʤʘè ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʠʩʢʫʨʩʘ. 

ʄʝʜʠʡʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʛʨʘʬʬʠʪʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ 

ʪʫʨʠʩʪʦʚ ʠ ʛʣʦʙʘʣʴʥʫʶ ʘʫʜʠʪʦʨʠʶ, ʬʦʨʤʠʨʫʝʪ ʫʥʠʢʘʣʴʥʦʝ ʚʠʟʫʘʣʴʥʦʝ ʧʦʣʝ, 

ʩʦʚʤʝʱʘʶʱʘʷ ʩʦʙʦʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʣʦʨʠʪ ʠ ʤʘʩʩʦʚʫʶ ʢʫʣʴʪʫʨʫ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʝʢʩʠʢʘʥʩʢʠʭ ʩʠʤʚʦʣʦʚ ʠ 

ʫʢʨʝʧʣʝʥʠʶ ʢʫʣʴʪʫʨʥʦʡ ʜʠʧʣʦʤʘʪʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʤʝʢʩʠʢʘʥʩʢʦʝ 

ʛʨʘʬʬʠʪʠ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʦʡ, ʥʦ ʚʘʞʥʳʤ 

ʢʫʣʴʪʫʨʥʳʤ ʬʝʥʦʤʝʥʦʤ, ʩʦʯʝʪʘʶʱʠʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ, 

ʠʩʪʦʨʠʯʝʩʢʫʶ ʧʘʤʷʪʴ, ʧʦʣʠʪʠʯʝʩʢʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʠ ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʶ. ʆʥʦ ʚʳʩʪʫʧʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʥʘʩʣʝʜʥʠʢʦʤ ʤʫʨʘʣʠʟʤʘ, 

ʧʨʦʜʦʣʞʘʷ ʝʛʦ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʤʠʩʩʠʶ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ ʬʦʨʤʳ ʚʠʟʫʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʥʦʚʳʝ ʩʧʦʩʦʙʳ 

ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʵʪʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʫʩʩʪʚʦ 

çʛʨʘʬʬʠʪʠè ʚ ʄʝʢʩʠʢʝ ʩʝʛʦʜʥʷ ï ʵʪʦ ʜʠʥʘʤʠʯʥʘʷ, ʞʠʚʘʷ ʠ ʦʙʱʝʩʪʚʝʥʥʦ 

ʟʥʘʯʠʤʘʷ ʬʦʨʤʘ ʠʩʢʫʩʩʪʚʘ, ʩʧʦʩʦʙʥʘʷ ʩʦʭʨʘʥʷʪʴ ʪʨʘʜʠʮʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʝʨʝʦʩʤʳʩʣʠʚʘʪʴ ʠʭ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 
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ˮ˹́˩˹˿ˮˤ˹̍˩ ˸˩˾˻˽˾ˮ̒́ˮ̒ ˽˻ 
ˤ˻˿˿́ˢ˹˻ˤ˶˩˹ˮ̑ ˨˩˥˾ˢ˨ˮ˾˻ˤˢ˹˹̍̆ ˭˩˸˩˶̎ 

́̂˾˴˩˿́ˢ˹˿˴˻˯ ˻ˣ˶ˢ˿́ˮ 
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ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘ, ʧ. ɸʪʘʢʝʥʪ 
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ʄʘʛʠʩʪʨ, ʄʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ 

ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘ, ʧ. ɸʪʘʢʝʥʪ 

 

 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʷʚʣʷʝʪʩʷ ʙʦʨʴʙʘ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʧʦʯʚʳ ʠ ʫʣʫʯʰʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʝʤʝʣʴ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʟʘʜʘʯ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ï ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠʤʝʥʥʦ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʝʣʠʦʨʘʥʪʳ, ʧʨʦʚʝʜʝʥʠʝ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʘʛʨʦʤʝʣʠʦʨʘʮʠʠ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʅʊʇ BR22885719 «ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ 

ʫʩʪʦʡʯʠʚʳʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʜʣʷ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʟʘʭʩʪʘʥʘ».  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʦʧʯʘʪʥʠʢ, ʧʦʯʚʘ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ, ʤʝʣʠʦʨʘʥʪʳ, 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ. 
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ɼʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʪʝʢʘʶʪ ʧʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʧʦʯʚ, ʫʭʫʜʰʝʥʠʝ ʠʭ 

ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʬʦʨʤʠʨʫʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʥʘ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʣʷʭ, ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ. ʊʘʢʞʝ ʜʝʬʠʮʠʪ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʦʯʚʘʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʚʦʟʚʨʘʪʦʤ ʚʳʥʦʩʠʤʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ ʩʝʨʦʟʝʤʥʳʭ 

ʧʦʯʚʘʭ ʧʨʦʛʨʝʩʩʠʨʫʶʪ ʜʝʛʫʤʠʬʠʢʘʮʠʠ ʠ ʚʝʜʸʪ ʢ ʝʸ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ. 

ʇʦʵʪʦʤʫ ʥʘ ʬʦʥʝ ʨʘʩʪʫʱʝʛʦ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʠ ʵʨʦʟʠʦʥʥʳʭ ʧʦʯʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʩʝʨʦʟʝʤʥʦʡ ʧʦʯʚʝ, ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʚʥʝʜʨʝʥʠʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʯʚʦ,-ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʠʥʥʦʚʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʶʞʥʳʭ 

ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʠ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚʩʝʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɼʘ, ʩʪʨʝʩʩ ʦʪ ʟʘʩʦʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʛʫʙʠʪʝʣʴʥʳʭ ʩʪʨʝʩʩʦʚ ʘʙʠʦʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ, ʫʛʨʦʞʘʷ ʟʜʦʨʦʚʴʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

 ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʤʝʨʳ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʧʨʦʷʚʣʷʶʪ 

ʙʦʣʴʰʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ ï ʵʪʦ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠʭ ʧʣʦʜʦʨʦʜʠʷ. ʆʜʥʠʤ 

ʠʟ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ 

ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʦʢʦʡ ʨʳʭʣʝʥʠʠ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 60 ʩʤ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʥʘ 13-15% ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20-25% [1]. 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʷ ʣʘʟʝʨʥʦʡ 

ʧʣʘʥʠʨʦʚʢʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʝʩʪʠʮʠʜʦʚ, ʫʣʫʯʰʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʥʠʞʘʝʪ 

ʧʦʪʨʝʙʣʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʝʤʷʥ. 

[2]. 

ɿʘʩʦʣʝʥʥʳʡ ʩʪʨʝʩʩ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʢʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʈʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ, ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʵʪʦʤʫ ʧʦʣʝʚʦʜʳ ʜʦʙʘʚʣʷʶʪ ʙʦʣʴʰʝ ʫʜʦʙʨʝʥʠʡ, 

ʫʚʝʣʠʯʠʚʘʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʝʬʠʮʠʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʦʱʝʣʘʯʠʚʘʥʠʷ ʧʦʯʚʳ ʠ ʢʦʥʢʫʨʝʥʮʠʠ ʠʦʥʦʚ. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ ʚʣʠʷʝʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [3-8]. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʩʥʠʞʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʧʦʯʚʝ ʠ ʫʣʫʯʰʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʝʥʠʷʤʠ ʠ ʩʥʠʞʘʶʪ ʧʦʪʝʨʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʫʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʝʣʠʦʨʘʥʪʳ ʠʟ ʢʦʤʧʦʩʪʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [9-10].  

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʥʦʛʦ ʧʦ ʮʝʥʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉ ʵʪʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʦʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝ ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ 

ʤʝʪʦʜʦʤ ʧʨʝʚʨʘʱʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʚʳʩʦʢʦʮʝʥʥʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ 

ʥʘʚʦ [11-12].  

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ: ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʠ ʥʘʙʣʶʜʝʥʠʝʤ. 

ɺʳʜʝʨʞʘʥʳ ʚʩʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʤʝʪʦʜʠʢʝ ʟʘʢʣʘʜʢʠ 

ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ 

çʄʝʪʦʜʠʢʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʩ ʭʣʦʧʯʘʪʥʠʢʦʤ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷè ʠʟʜʘʥʠʝ 5-e 

ʜʦʧʦʣʥʝʥʥʦʝ, Tʘʰʢʝʥʪ-1981 [13]. 

ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ, ʦʧʨʝʜʝʣʝʥʳ ʚ ʥʘʯʘʣʝ ʠ ʚ 

ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʧʦʯʚʳ 0-20, 20-40 ʠ 40-60 ʩʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʫʤʫʩʘ ʧʦʯʚʳ ʧʨʦʚʝʜʝʥʦ ʧʦ ʤʝʪʦʜʫ ʊʶʨʠʥʘ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʦʢʠʩʣʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʭʨʦʤʦʚʦʡ ʢʠʩʣʦʪʦʡ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʫʛʣʝʢʠʩʣʦʪʳ.  

ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ:  

1) ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʙʝʟ ʦʨʛʘʥʦʤʝʣʠʦʨʘʥʪʦʚ). 

2) ʌʦʥ ï ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʙʠʦʤʝʣʠʦʨʘʥʪʘ 

2,5/1,5 ʪʥ/ʛʘ. ʇʦʯʚʦʫʣʫʯʰʠʪʝʣʴ ï Soil conditioner ï 250/150 ʢʛ/ʛʘ. 

3) ʌʦʥ ï ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʙʠʦʤʝʣʠʦʨʘʥʪʘ 

3,0/1,0 ʪʥ/ʛʘ. ʇʦʯʚʦʫʣʫʯʰʠʪʝʣʴ ï Soil conditioner ï 300/100 ʢʛ/ʛʘ. 

4) ʌʦʥ ï ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʙʠʦʤʝʣʠʦʨʘʥʪʘ 

3,5/0,5 ʪʥ/ʛʘ. ʇʦʯʚʦʫʣʫʯʰʠʪʝʣʴ ï Soil conditioner ï 350/50 ʢʛ/ʛʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʙʳʣ ʧʦʩʝʷʥ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʩʦʨʪ ʭʣʦʧʯʘʪʥʠʢʘ 

ʄʘʢʪʘʘʨʘʣ-5027.  

 

ʈʝʟʫʣʴʪʘʪʳ.  

ɻʫʤʫʩ ʥʝ ʪʦʣʴʢʦ ʫʯʘʩʪʚʫʝʪ ʚ ʩʥʘʙʞʝʥʠʠ ʨʘʩʪʝʥʠʡ ʘʟʦʪʦʤ, ʬʦʩʬʦʨʦʤ, 

ʢʘʣʠʝʤ ʠ ʜʨʫʛʠʤʠ ʚʘʞʥʳʤʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ. ʅʝʦʩʧʦʨʠʤʘ 

ʝʛʦ ʨʦʣʴ ʠ ʚ ʜʨʫʛʠʭ ʚʘʞʥʝʡʰʠʭ ʧʨʦʮʝʩʩʘʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʝʜʦʭʨʘʥʝʥʠʝ ʧʦʯʚ ʦʪ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ ʠʭ 

ʛʨʘʥʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʥʘʙʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʘ 

ʫʛʣʝʢʠʩʣʦʪʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʨʦʩʪʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʦʵʪʦʤʫ 
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ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʨʠʫʤʥʦʞʝʥʠʝ ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ ï ʦʜʥʘ ʠʟ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ 

ʟʝʤʣʝʜʝʣʴʮʝʚ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʤʝʣʠʦʨʘʥʪʦʚ ʥʘ ʬʦʥʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ ʟʘʤʝʪʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʩʚʝʪʣʳʭ ʩʝʨʦʟʝʤʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 

(ʪʘʙʣʠʮʘ 1). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ 

(ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ), ʧʨʠ ʢʦʪʦʨʦʡ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ, 

ʪ.ʝ. ʧʨʠʤʝʥʷʣʠʩʴ ʢ ʭʣʦʧʯʘʪʥʠʢʫ ʪʦʣʴʢʦ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʥʦʨʤʝ 140 ʢʛ/ʛʘ ʚ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚʘʭ, ʦʧʨʝʜʝʣʷʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ. 

ɺ ʧʘʭʦʪʥʦʤ 0-20 ʩʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ ʧʦʩʝʚʘʭ ʭʣʦʧʯʘʪʥʠʢʘ ʟʘ ʧʝʨʠʦʜ ʩ 

ʤʦʤʝʥʪʘ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ ʠ ʜʦ ʝʛʦ ʦʢʦʥʯʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩʥʠʟʠʣʦʩʴ. ʊʘʢ, 

ʝʩʣʠ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ ʚ ʩʣʦʝ 0-20 ʩʤ 0,756%, ʚ ʩʣʦʝ 20-

40 ʩʤ -0,715% ʠ ʚ ʩʣʦʝ 40-60ʩʤ ï 408% (ʪʘʙʣʠʮʘ 1, ʨʠʩʫʥʦʢ 1).  

 
ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʥʘ ʛʫʤʫʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, %. 

 

ˉ ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʉʣʦʡ 

ʧʦʯʚʳ, 

ʩʤ 

ʉʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ, % 

 ʦʪʢʣ. ʦʪ 

ʢʦʥʪʨ, 0-60 

ʩʤ, % 

ʚʝʩʥʘ ʦʩʝʥʴ 
ʚʝʩʥ

ʘ 
ʦʩʝʥʴ 

1 
ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

(ʙʝʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨ) 

0-20 

20-40 

40-60 

0-60 

0,756 

0,715 

0,408 

0,626 

0,754 

0,703 

0,391 

0,616 

+ 

 

+ 

 

2 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. 

ʆʨʛʘʥʦʙʠʦʤʝʣʠʦʨʘʥʪ 2,5/1,5 ʪʥ/ʛʘ. 

ʇʦʯʚʦʫʣʫʯʰʠʪʝʣʴ ï Soil conditioner ï 

250/150 ʢʛ/ʛʘ 

0-20 

20-40 

40-60 

0-60 

0,776 

0,736 

0,427 

0,646 

0,773 

0,723 

0,402 

0,632 

3,0

% 
2,5% 

3 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. 

ʆʨʛʘʥʦʙʠʦʤʝʣʠʦʨʘʥʪ 3,0/1,0 ʪʥ/ʛʘ. 

ʇʦʯʚʦʫʣʫʯʰʠʪʝʣʴ ï Soil conditioner ï 

300/100 ʢʛ/ʛʘ 

0-20 

20-40 

40-60 

0-60 

0,805 

0,746 

0,437 

0,662 

0,764 

0,733 

0,422 

0,639 

 

5,4

% 

 

 

 

3,1% 

 

 

4 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ. 

ʆʨʛʘʥʦʙʠʦʤʝʣʠʦʨʘʥʪ 3,5/0,5 ʪʥ/ʛʘ. 

ʇʦʯʚʦʫʣʫʯʰʠʪʝʣʴ ï Soil conditioner ï 

350/50 ʢʛ/ʛʘ 

0-20 

20-40 

40-60 

0-60 

0,825 

0,765 

0,452 

0,680 

0,804 

0,753 

0,422 

0,660 

 

7,9

% 

 

 

6,6% 
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ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, 0-20 ʩʤ, %. 

 

ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʢʠ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. 

ɺʳʷʚʣʝʥ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ 

ʦʙʥʘʨʫʞʝʥʦ ʚ ʚʘʨʠʘʥʪʝ 4, ʯʝʤ ʫ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ. ɹʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʣ 

ʧʨʦʮʝʩʩ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʯʚʝ, ʦʥʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ, ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʤʝʣʠʦʨʘʥʪʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʥʦʨʤʝ 3,5 ʪʦʥʥ/ʛʘ ʠ ʧʨʠ 

ʯʠʟʝʣʝʚʘʥʠʠ ʚʝʩʥʦʡ ʚ ʥʦʨʤʝ 0,5 ʪʥ/ʛʘ.  

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʚ ʩʣʦʝ 0-20 ʩʤ ʜʦʭʦʜʠʣʦ ʜʦ 0,825%, ʘ ʧʦ 

ʧʨʦʬʠʣʶ ʚʥʠʟ 20-40 ʩʤ ʩʣʦʝ ʩʦʩʪʘʚʠʣ 0,765% ʠ ʛʣʫʙʞʝ ʚ ʛʦʨʠʟʦʥʪʝ 40-60 ʩʤ 

ʩʦʩʪʘʚʠʣ 0,452, ʘ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʦʙʥʘʨʫʞʝʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 

0,804%; 0,753% ʠ 0,422% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʦʨʠʟʦʥʪʘʤ ʧʦʯʚʳ.  

ʆʧʨʝʜʝʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ, ʚ ʩʨʝʜʥʝʤ ʩʣʦʝ 0-60 ʩʤ (ʨʠʩʫʥʦʢ 2).  

 
 

ʈʠʩʫʥʦʢ 2. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, ʚ ʩʣʦʝ 0-60 ʩʤ, %. 
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ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʥʘ ʬʦʥʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʟʝʤʝʣʴ, ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʛʫʤʫʩʘ ʚʦ ʚʩʝʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʘʭ, ʥʘʧʨʠʤʝʨ, ʚʘʨʠʘʥʪʝ 4, ʧʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʛʫʤʫʩʘ ʧʦʜ 

ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʥʦʨʤʝ 3,5 ʪʦʥʥ/ʛʘ ʠ ʧʨʠ ʯʠʟʝʣʝʚʘʥʠʠ ʚʝʩʥʦʡ ʚ ʥʦʨʤʝ 0,5 

ʪʦʥʥ/ʛʘ, ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʚʝʩʥʦʡ ʚ ʩʣʦʝ 0-60 ʩʤ ʩʦʩʪʘʚʠʣʘ 0,680%, ʠ ʦʩʝʥʴʶ 

0,660%, ʯʪʦ ʥʘ 7,9% ʠ 6,6% ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʛʫʤʫʩʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʥʦʨʤʝ 3,0 ʪʦʥʥ/ʛʘ ʠ 

ʧʨʠ ʯʠʟʝʣʝʚʘʥʠʠ ʚʝʩʥʦʡ ʚ ʥʦʨʤʝ 1,0 ʪʦʥʥ/ʛʘ, ʪʦʞʝ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0-60ʩʤ ʧʦʯʚʳ, ʚʝʩʥʦʡ ʚ ʩʣʦʝ 0-60 ʩʤ ʩʦʩʪʘʚʠʣʘ 

0,662%, ʠ ʦʩʝʥʴʶ 0,639%, ʯʪʦ ʥʘ 5,4% ʠ 3,1% ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ.  

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʦʩʪʘʚ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʦʙʥʘʨʫʞʝʥʦ ʚ ʚʘʨʠʘʥʪʝ 4 (ʌʦʥ ï ʈʝʢʫʣʴʪʠʚʘʮʠʷ 

ʟʝʤʝʣʴ. ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦ-ʙʠʦʤʝʣʠʦʨʘʥʪʘ 3,5/0,5 ʪʥ/ʛʘ). ʇʨʦʮʝʩʩ 

ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʯʚʝ, ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʣ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ, ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʤʝʣʠʦʨʘʥʪʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʥʦʨʤʝ 3,5 ʪʦʥʥ/ʛʘ ʠ ʧʨʠ 

ʯʠʟʝʣʝʚʘʥʠʠ ʚʝʩʥʦʡ ʚ ʥʦʨʤʝ 0,5 ʪʦʥʥ/ʛʘ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʚ ʩʣʦʝ 

0-20 ʩʤ ʜʦʭʦʜʠʣʦ ʜʦ 0,825%, ʘ ʧʦ ʧʨʦʬʠʣʶ ʚʥʠʟ 20-40 ʩʤ ʩʣʦʝ ʩʦʩʪʘʚʠʣ 0,765% ʠ 

ʛʣʫʙʞʝ ʚ ʛʦʨʠʟʦʥʪʝ 40-60 ʩʤ ʩʦʩʪʘʚʠʣ 0,452, ʘ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ ʦʙʥʘʨʫʞʝʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,804%; 0,753% ʠ 0,422% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʤʝʣʠʦʨʘʥʪʳ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʶʪ ʟʘʧʘʩ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, 

ʥʦ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʫʚʝʣʠʯʠʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʫʣʫʯʰʘʶʪ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ: ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʚʣʘʛʠ, 

ʫʣʫʯʰʝʥʠʶ ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʚ ʥʝʡ, ʨʘʟʚʠʪʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʤʝʣʠʦʨʘʥʪʳ ï ʵʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʦʪ ʩʘʤʦʡ ʧʨʠʨʦʜʳ, ʦʥʠ 

ʙʝʟʦʧʘʩʥʳ ʠ ʧʦʤʦʛʘʶʪ ʧʦʣʫʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʫʨʦʞʘʠ. ʆʨʛʘʥʠʢʘ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʝʦʙʨʘʟʫʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
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SQL-ˮ˹̌˩˴̇ˮˮ ˴ˢ˴ ̂˥˾˻˭ˢ ˤ˩ˣ-˽˾ˮ˶˻ˬ˩˹ˮ̒˸Υ 
˴˶ˢ˿˿ˮ̅ˮ˴ˢ̇ˮ̒ ˮ ˽˾ˮ˸˩˾̍ 

 

 

ʅ.ʅ. ɸʤʘʥʙʘʝʚ  
ʄʘʛʠʩʪʨʘʥʪ, ʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ. ʄʳʨʟʘʭʤʝʪʦʚʘ, ʛ. ʂʦʢʰʝʪʘʫ 

 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ SQL-ʠʥʲʝʢʮʠʠ ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʦʧʘʩʥʳʭ ʚʠʜʦʚ ʘʪʘʢ ʥʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ SQL-ʠʥʲʝʢʮʠʡ ʧʦ ʪʠʧʫ ʚʥʝʜʨʝʥʠʷ, ʤʝʪʦʜʫ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠ 

ʮʝʣʠ ʘʪʘʢʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʨʠʚʦʜʷʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʤʝʨʳ ʠ ʤʝʭʘʥʠʟʤʳ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʷʟʚʠʤʦʩʪʝʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʘʪʘʢʠ ʪʠʧʘ In-Band (Error-based, 

Union-based), Inferential (Boolean-based, Time-based) ʠ Out-of-Band. ʉʪʘʪʴʷ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʟʥʘʥʠʡ ʦʙ ʫʛʨʦʟʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ 

SQL-ʠʥʲʝʢʮʠʷʤʠ, ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʟʘʱʠʪʳ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: SQL-ʠʥʲʝʢʮʠʷ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʘʪʘʢ, ʫʷʟʚʠʤʦʩʪʴ, ʙʘʟʘ ʜʘʥʥʳʭ, ʉʋɹɼ, Blind SQL 

Injection. 

 

 

ɺʚʝʜʝʥʠʝ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʚʩʝʤʝʩʪʥʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ. ɺʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʘʥʢʦʚʩʢʦʡ 

ʩʬʝʨʝ, ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʝʨʚʠʩʘʭ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, 

ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʮʝʣʷʤʠ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʫʛʨʦʟ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʘʪʘʢʠ ʪʠʧʘ SQL-ʠʥʲʝʢʮʠʷ 

(SQL Injection, SQLI). ʇʦ ʜʘʥʥʳʤ ʢʦʤʧʘʥʠʠ Positive Technologies, ʙʦʣʝʝ 70% 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʩʦʜʝʨʞʘʣʠ ʢʨʠʪʠʯʝʩʢʠʝ ʫʷʟʚʠʤʦʩʪʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

SQL-ʠʥʲʝʢʮʠʠ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʤʝʩʪ [4]. ɼʘʥʥʳʡ ʚʠʜ ʘʪʘʢ 

ʩʪʘʙʠʣʴʥʦ ʚʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ OWASP Top 10 ï ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ 

ʫʷʟʚʠʤʦʩʪʝʡ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʩʦʩʪʘʚʣʷʝʤʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦ ʜʘʥʥʳʤ ɼʦʙʨʳʰʠʥʘ ʄ.ʄ. ʠ ʩʦʘʚʪʦʨʦʚ, SQL-ʠʥʲʝʢʮʠʠ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ ʘʪʘʢ ʥʘ ʚʝʙ-ʨʝʩʫʨʩʳ, ʠ ʚ 

ʩʨʝʜʥʝʤ ʙʦʣʝʝ 75% ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʩʦʜʝʨʞʘʪ ʫʷʟʚʠʤʦʩʪʠ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʥʦʤʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʠʤʝʥʥʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʦʩʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤ ʚʝʢʪʦʨʦʤ ʢʦʤʧʨʦʤʝʪʘʮʠʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ [1]. 
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ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ 

ʚʠʜʳ SQL-ʠʥʲʝʢʮʠʡ, ʦʧʠʩʘʪʴ ʤʝʭʘʥʠʟʤʳ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʠʚʝʩʪʠ 

ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʤʝʨʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʟʘʱʠʪʳ. 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ SQL-ʠʥʲʝʢʮʠʡ. 

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ SQL-

ʟʘʧʨʦʩʦʚ, ʬʦʨʤʠʨʫʝʤʳʭ ʜʠʥʘʤʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʚʚʦʜʘ. ɽʩʣʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʝ ʧʨʦʭʦʜʷʪ ʥʘʜʣʝʞʘʱʫʶ ʧʨʦʚʝʨʢʫ ʠ ʬʠʣʴʪʨʘʮʠʶ, 

ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ SQL-

ʟʘʧʨʦʩʘ [1]. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʷʟʚʠʤʦʩʪʠ ʪʠʧʘ SQL-

ʠʥʲʝʢʮʠʠ ʷʚʣʷʶʪʩʷ: ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ SQL-ʟʘʧʨʦʩʦʚ; ʥʝʢʦʨʨʝʢʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʠʩʢʣʶʯʝʥʠʡ; ʥʝʢʦʨʨʝʢʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ; 

ʥʝʙʝʟʦʧʘʩʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʉʋɹɼ [4]. 

ʈʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ. ʇʨʝʜʧʦʣʦʞʠʤ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ 

ʬʦʨʤʠʨʫʝʪ ʩʣʝʜʫʶʱʠʡ ʟʘʧʨʦʩ ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ: 

SELECT * FROM users WHERE login='[ʚʚʦʜ]' AND password='[ʚʚʦʜ]'; 

ɽʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʚʚʝʜʝʪ ʚ ʧʦʣʝ ʣʦʛʠʥʘ ʟʥʘʯʝʥʠʝ admin'--, ʟʘʧʨʦʩ 

ʧʨʠʤʝʪ ʚʠʜ: 

SELECT * FROM users WHERE login='admin'--' AND password='...'; 

ʉʠʤʚʦʣʳ ç--è ʢʦʤʤʝʥʪʠʨʫʶʪ ʦʩʪʘʪʦʢ ʟʘʧʨʦʩʘ, ʦʪʢʣʶʯʘʷ ʧʨʦʚʝʨʢʫ ʧʘʨʦʣʷ. 

ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʙʝʟ ʟʥʘʥʠʷ ʧʘʨʦʣʷ. ʀʤʝʥʥʦ 

ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʢʪʥʦʡ ʚʘʣʠʜʘʮʠʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʫʷʟʚʠʤʦʩʪʝʡ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ [4]. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ SQL-ʠʥʲʝʢʮʠʡ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

SQL-ʠʥʲʝʢʮʠʡ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʪʘʢʩʦʥʦʤʠʷ ʫʯʠʪʳʚʘʝʪ ʪʠʧ ʚʥʝʜʨʝʥʠʷ, ʤʝʪʦʜ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠ ʮʝʣʴ ʘʪʘʢʠ [2]. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʦʙʱʝʥʥʘʷ 

ʪʘʢʩʦʥʦʤʠʷ SQL-ʠʥʲʝʢʮʠʡ, ʚʢʣʶʯʘʶʱʘʷ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ. 

3.1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʪʠʧʫ ʚʥʝʜʨʝʥʠʷ 

In-Band SQL Injection (ʢʣʘʩʩʠʯʝʩʢʘʷ). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ 

ʘʪʘʢʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʠʩʧʦʣʴʟʫʝʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʘʥʘʣ ʩʚʷʟʠ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ ʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɺʢʣʶʯʘʝʪ ʜʚʘ ʧʦʜʚʠʜʘ 

[2]: 

ï Error-based SQL Injection ï ʘʪʘʢʘ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʘʷ ʩʦʦʙʱʝʥʠʷ ʦʙ 

ʦʰʠʙʢʘʭ ʉʋɹɼ. ʇʨʠ ʥʘʤʝʨʝʥʥʦʤ ʩʦʟʜʘʥʠʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʥʝʢʦʨʨʝʢʪʥʦʛʦ 

ʟʘʧʨʦʩʘ ʩʠʩʪʝʤʘ ʚʦʟʚʨʘʱʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʩʦʜʝʨʞʘʱʝʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʪʨʫʢʪʫʨʝ ʙʘʟʳ ʜʘʥʥʳʭ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʠʩʧʦʣʴʟʫʝʪ ʵʪʠ ʩʚʝʜʝʥʠʷ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʘʪʘʢ. 

ï Union-based SQL Injection ï ʠʩʧʦʣʴʟʫʝʪ ʦʧʝʨʘʪʦʨ UNION ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʨʝʜʦʥʦʩʥʦʛʦ ʟʘʧʨʦʩʘ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤ. ʋʩʣʦʚʠʝ 

ʫʩʧʝʰʥʦʩʪʠ: ʩʦʚʧʘʜʝʥʠʝ ʯʠʩʣʘ ʩʪʦʣʙʮʦʚ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʪʠʧʦʚ ʜʘʥʥʳʭ. 
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ʇʨʠʤʝʨ ʚʨʝʜʦʥʦʩʥʦʛʦ ʚʚʦʜʘ: ' UNION SELECT username, password FROM users-

- 

Inferential (Blind) SQL Injection. ʇʨʠ ʜʘʥʥʦʤ ʪʠʧʝ ʘʪʘʢ ʨʝʟʫʣʴʪʘʪʳ ʟʘʧʨʦʩʘ 

ʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘʧʨʷʤʫʶ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʜʝʣʘʝʪ ʢʦʩʚʝʥʥʳʝ ʚʳʚʦʜʳ ʦ 

ʩʪʨʫʢʪʫʨʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʧʦʚʝʜʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ [2]: 

ï Boolean-based Blind SQL Injection ï ʦʩʥʦʚʘʥʘ ʥʘ ʠʟʤʝʥʝʥʠʠ ʣʦʛʠʢʠ 

ʟʘʧʨʦʩʘ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʧʦʦʯʝʨʝʜʥʦ ʦʪʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩʳ ʩ ʠʩʪʠʥʥʳʤʠ ʠ 

ʣʦʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʧʦ ʨʝʘʢʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʜʘʥʥʳʝ 

ʧʦʙʘʡʪʦʚʦ. ʇʨʠʤʝʨ: ' AND SUBSTRING(username,1,1)='a'-- 

ï Time-based Blind SQL Injection ï ʠʩʧʦʣʴʟʫʝʪ ʚʨʝʤʝʥʥʳʝ ʟʘʜʝʨʞʢʠ. 

ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʚʥʝʜʨʷʝʪ ʬʫʥʢʮʠʶ ʟʘʜʝʨʞʢʠ (SLEEP(5) ʚ MySQL, WAITFOR 

DELAY ʚ MS SQL Server). ɽʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʦʪʚʝʯʘʝʪ ʩ ʟʘʜʝʨʞʢʦʡ ï ʫʩʣʦʚʠʝ 

ʠʩʪʠʥʥʦ. ʇʨʠʤʝʨ: ' AND IF(1=1, SLEEP(5), 0)-- 

Out-of-Band SQL Injection. ʅʘʠʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʦʪʜʝʣʴʥʳʡ ʢʘʥʘʣ (DNS ʠʣʠ HTTP-ʟʘʧʨʦʩʳ). 

ʇʨʠʤʝʥʷʝʪʩʷ ʢʦʛʜʘ ʧʨʷʤʦʡ ʦʪʚʝʪ ʦʪ ʩʝʨʚʝʨʘ ʥʝʜʦʩʪʫʧʝʥ ʠʣʠ ʥʝʩʪʘʙʠʣʝʥ, ʠ 

ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʫ ʉʋɹɼ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʠʮʠʠʨʦʚʘʪʴ ʠʩʭʦʜʷʱʠʝ ʩʝʪʝʚʳʝ 

ʧʦʜʢʣʶʯʝʥʠʷ [2]. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʤʝʪʦʜʫ ʚʥʝʜʨʝʥʠʷ. 

ɼʦʙʨʳʰʠʥ ʄ.ʄ. ʠ ʩʦʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʚʥʝʜʨʝʥʠʷ 

SQL-ʠʥʲʝʢʮʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʯʢʠ ʚʭʦʜʘ [3]: 

ï ɺʥʝʜʨʝʥʠʝ ʯʝʨʝʟ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʚʚʦʜ ï ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʤʝʪʦʜ. ɺʨʝʜʦʥʦʩʥʳʡ ʢʦʜ ʚʚʦʜʠʪʩʷ ʯʝʨʝʟ ʧʦʣʷ ʬʦʨʤ: ʩʪʨʦʢʠ ʧʦʠʩʢʘ, ʧʦʣʷ 

ʘʚʪʦʨʠʟʘʮʠʠ, ʨʝʛʠʩʪʨʘʮʠʠ, ʢʦʤʤʝʥʪʘʨʠʝʚ. 

ï ɺʥʝʜʨʝʥʠʝ ʯʝʨʝʟ Cookie ï ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʜʠʬʠʮʠʨʫʝʪ ʟʥʘʯʝʥʠʷ 

Cookie, ʢʦʪʦʨʳʝ ʧʨʠʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʚ SQL-ʟʘʧʨʦʩʘʭ ʙʝʟ ʥʘʜʣʝʞʘʱʝʡ 

ʧʨʦʚʝʨʢʠ. 

ï ɺʥʝʜʨʝʥʠʝ ʯʝʨʝʟ HTTP-ʟʘʛʦʣʦʚʢʠ ï ʘʪʘʢʘ ʯʝʨʝʟ ʟʘʛʦʣʦʚʢʠ User-Agent, 

Referer, X-Forwarded-For, ʝʩʣʠ ʠʭ ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʟʘʧʨʦʩʘʭ ʢ ʙʘʟʝ 

ʜʘʥʥʳʭ. 

ï SQL-ʠʥʲʝʢʮʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (Second-Order Injection) ï ʚʨʝʜʦʥʦʩʥʳʡ 

ʢʦʜ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʨʠ ʧʝʨʚʦʤ ʟʘʧʨʦʩʝ, ʘ ʠʩʧʦʣʥʷʝʪʩʷ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʝʤ ʦʙʨʘʱʝʥʠʠ ʢ ʵʪʠʤ ʜʘʥʥʳʤ. ʆʩʦʙʝʥʥʦ ʦʧʘʩʥʘ ʪʝʤ, ʯʪʦ ʦʙʭʦʜʠʪ 

ʬʠʣʴʪʨʘʮʠʶ ʥʘ ʫʨʦʚʥʝ ʚʚʦʜʘ [3]. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʮʝʣʠ ʘʪʘʢʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʤʝʨʝʥʠʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ SQL-ʠʥʲʝʢʮʠʠ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʧʦ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ [2, 3]: 

ï ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ (Data Extraction) ï ʧʦʣʫʯʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ: ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ, ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʬʠʥʘʥʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ï ʄʦʜʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ (Data Replace) ï ʠʟʤʝʥʝʥʠʝ, ʜʦʙʘʚʣʝʥʠʝ ʠʣʠ 

ʫʜʘʣʝʥʠʝ ʟʘʧʠʩʝʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. 
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ï ʆʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ (DoS) ï ʧʝʨʝʛʨʫʟʢʘ ʩʝʨʚʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ 

ʪʷʞʝʣʳʤʠ ʟʘʧʨʦʩʘʤʠ ʩ ʮʝʣʴʶ ʥʘʨʫʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʩʝʨʚʠʩʘ. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ SQL-ʠʥʲʝʢʮʠʡ. 

ʇʨʦʙʣʝʤʘ SQL-ʠʥʲʝʢʮʠʡ ʩʦʭʨʘʥʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʥʦʤʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ 

ʘʪʘʢ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʣʘʙʘʷ ʧʦʜʛʦʪʦʚʢʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʧʦʩʪʦʷʥʥʦʝ ʜʘʚʣʝʥʠʝ ʩʨʦʢʦʚ ʨʘʟʨʘʙʦʪʢʠ ʦʩʪʘʶʪʩʷ ʛʣʘʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʫʷʟʚʠʤʦʩʪʝʡ [1]. 

ʇʦʩʣʝʜʩʪʚʠʷ ʫʩʧʝʰʥʦʡ SQL-ʠʥʲʝʢʮʠʠ ʚʢʣʶʯʘʶʪ: ʫʪʝʯʢʫ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʢʦʤʧʨʦʤʝʪʘʮʠʶ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ; 

ʧʦʪʝʨʶ ʜʝʣʦʚʦʡ ʨʝʧʫʪʘʮʠʠ ʢʦʤʧʘʥʠʠ; ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʝʨʠ ʚʩʣʝʜʩʪʚʠʝ 

ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ; ʶʨʠʜʠʯʝʩʢʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʟʘʱʠʪʝ ʜʘʥʥʳʭ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʛʥʘʪʫʨʥʳʝ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ ʟʘʯʘʩʪʫʶ 

ʥʝʵʬʬʝʢʪʠʚʥʳ ʧʨʦʪʠʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʚʘʨʠʘʥʪʦʚ SQL-ʠʥʲʝʢʮʠʡ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʠʨʦʜʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʩʠʩʪʝʤʳ ʘʥʦʤʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ, 

ʦʙʫʯʘʶʱʠʝʩʷ ʥʘ ʧʨʦʬʠʣʷʭ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ [1]. 

 

ʄʝʪʦʜʳ ʟʘʱʠʪʳ ʦʪ SQL-ʠʥʲʝʢʮʠʡ. 

ʉʦʢʦʣʠʥ ɼ.ɼ. ʠ ʊʠʤʦʭʦʚʠʯ ɸ.ʉ. ʨʘʟʜʝʣʷʶʪ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʥʘ ʜʚʘ ʢʣʘʩʩʘ 

[4]: 

ʄʝʪʦʜʳ ʥʘ ʫʨʦʚʥʝ ʢʦʜʘ ʧʨʠʣʦʞʝʥʠʷ: ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʳʝ 

(ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʳʝ) ʟʘʧʨʦʩʳ ï ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʟʘʱʠʪʳ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʚʚʦʜ ʧʝʨʝʜʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ SQL-ʩʪʨʫʢʪʫʨʳ; 

ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ; ʷʚʥʦʝ ʧʨʠʚʝʜʝʥʠʝ ʪʠʧʦʚ ʜʘʥʥʳʭ; 

ʚʘʣʠʜʘʮʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ. 

ʄʝʪʦʜʳ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʢʦʜʘ ʧʨʠʣʦʞʝʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʩʝʪʝʚʳʭ 

ʵʢʨʘʥʦʚ ʜʣʷ SQL-ʩʝʨʚʝʨʦʚ (ʥʘʧʨʠʤʝʨ, GreenSQL), ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʫʶʪ 

ʚʭʦʜʷʱʠʝ ʟʘʧʨʦʩʳ ʠ ʙʣʦʢʠʨʫʶʪ ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ; ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ 

ʘʥʦʤʘʣʠʡ; ʨʝʛʫʣʷʨʥʳʡ ʘʫʜʠʪ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ SqlMap, Acunetix, Burp Suite [2]. 

 

ɿʘʢʣʶʯʝʥʠʝ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ SQL-

ʠʥʲʝʢʮʠʡ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ: ʪʠʧʫ ʚʥʝʜʨʝʥʠʷ (In-Band, Inferential, 

Out-of-Band), ʤʝʪʦʜʫ ʧʨʦʚʝʜʝʥʠʷ ʘʪʘʢʠ (ʯʝʨʝʟ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʚʚʦʜ, Cookie, 

HTTP-ʟʘʛʦʣʦʚʢʠ, ʚʪʦʨʦʡ ʧʦʨʷʜʦʢ) ʠ ʮʝʣʠ ʘʪʘʢʠ (ʠʟʚʣʝʯʝʥʠʝ, ʤʦʜʠʬʠʢʘʮʠʷ 

ʜʘʥʥʳʭ, DoS). ɼʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʦʧʠʩʘʥʳ ʤʝʭʘʥʠʟʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʤʝʨʳ. 

SQL-ʠʥʲʝʢʮʠʠ ʦʩʪʘʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʳʭ ʫʛʨʦʟ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ʕʬʬʝʢʪʠʚʥʘʷ ʟʘʱʠʪʘ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʧʨʘʚʠʣʴʥʳʝ ʧʨʘʢʪʠʢʠ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠʤʝʥʝʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠ ʨʝʛʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʟʘʱʠʱʝʥʥʦʩʪʠ 
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ʩʠʩʪʝʤ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ SQL-ʘʪʘʢ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1 Kruegel C., Vigna G., Robertson W. A multi-model approach to the detection 

of web-based attacks // Proceedings of DIMVA 2005. ï Springer, Berlin, Heidelberg, 

2005. ï LNCS 3548. ï P. 123ï140. 

2 ʆʛʣʦʚ ɺ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʪʘʢ ʪʠʧʘ SQL Injection ʠ ʘʥʘʣʠʟ 

ʟʘʱʠʱʝʥʥʦʩʪʠ web-ʩʘʡʪʦʚ // ɺʝʩʪʥʠʢ ʤʘʛʠʩʪʨʘʪʫʨʳ. ï 2024. ï ˉ 9-1 (156). ï ʉ. 

15ï16. 

3 ɼʦʙʨʳʰʠʥ ʄ.ʄ., ʐʫʛʫʨʦʚ ɼ.ɽ., ɹʝʣʷʝʚ ɼ.ʃ. ʄʦʜʝʣʴ ʩʝʪʝʚʳʭ ʘʪʘʢ ʪʠʧʘ 

XSS ʠ SQL-ʠʥʲʝʢʮʠʡ ʥʘ ʚʝʙ-ʨʝʩʫʨʩʳ, ʫʯʠʪʳʚʘʶʱʘʷ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ 

ʩʣʦʞʥʦʩʪʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ // ʀʟʚʝʩʪʠʷ ʊʫʣɻʋ. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ. ï 2021. ï 

ɺʳʧ. 2. ï ʉ. 196ï203. 

4 ʉʦʢʦʣʠʥ ɼ.ɼ., ʊʠʤʦʭʦʚʠʯ ɸ.ʉ. ʄʝʪʦʜʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ SQL-ʩʝʨʚʝʨʘ ʦʪ ʘʪʘʢ ʪʠʧʘ SQL-ʠʥʲʝʢʮʠʠ // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ 

ʪʨʫʜʦʚ ʉʠʙɻɸʋ. ï ʂʨʘʩʥʦʷʨʩʢ, 2016. ï ʉ. 7ï9. 

5 Clarke J. SQL Injection Attacks and Defense. ï Burlington: Syngress 

Publishing, 2009. ï 578 p. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Actual problems of modern science ς 2026 

170 

 

ɻʈʅʊʀ 68.01.77  

 

 

TWO-STAGE DE-WEATHERING FRAMEWORK FOR 
SEPARATING CLIMATE AND SOIL EFFECTS 

 

 

Akniyet Zhassulan 
Researcher, School of Artificial Intelligence and Data Science, Astana IT University, Astana 

 

 

This study proposes a two-stage de-weathering framework for separating 

climate-driven variability from soil-related productivity in county-level crop yield 

modeling. In the first stage, crop yield is modeled using ERA5-Land climate 

variables, and the climate-adjusted residual is extracted. In the second stage, 

SoilGrids soil properties are used to predict this de-weathered yield component. 

Results show that soil-only Random Forest models substantially outperform climate-

only baselines, reaching R² values up to 0.80 for corn and 0.78 for soybeans, 

indicating strong soil-driven productivity signals. 

Keywords: crop yield modeling, de-weathering, soil properties, climate 

variability, ERA5-Land, SoilGrids, machine learning, Random Forest, spatial 

validation, agricultural productivity. 

 

 

Introduction.  

The relative importance of soil characteristics and the variability of climate on 

agricultural production is still a major issue in agro-environmental modelling. Crop 

yield is influenced by the relatively constant soil properties (texture, organic carbon, 

pH, bulk density and cation exchange capacity) and by the relatively variable weather 

conditions (temperature, precipitation and soil moisture). These factors are usually 

modeled together and separation is not easy of the persistent soil productivity from 

the transient climate productivity changes [1], [2]. 

The recent developments of geospatial data and machine learning have 

facilitated the modelling of large-scale crop yields based on multi-source 

environmental data.The recent developments of geospatial data and machine learning 

have allowed large-scale crop yield modelling from multi-source environmental data. 

ERA5-Land ensures physically consistent climate and land-surface variables for 

agricultural applications [3] and SoilGrids provides spatially continuous global 

information on soil properties [4]. Moreover, there has been a recent trend in the use 

of benchmark datasets, like CY-Bench, that reflects the increasing need for 

harmonized multi-scale yield forecasting resources [5]. These developments open the 
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possibility for establishing new contexts for the integration of crop statistics, climate 

indicators and soil covariates in a unified predictive framework. 

The machine learning models, especially the tree-based models like Random 

Forest and Gradient Boosting algorithms, have demonstrated excellent results in crop 

yield prediction due to their ability to capture the non-linear relationships between 

variables [6]. However, most of the studies are conducted mainly to test the 

prediction accuracy, and do not distinguish the drivers of yield variability. This leads 

to methodological limitation: In cases where climate and soil predictors are applied 

together, climate might be responsible for yield variation even if it is due to soil 

productivity over the long term, or the other way around. 

To overcome this, this study suggests a two-stage de-weathering approach to 

remove the climate variability from soil productivity signals. The first stage models 

the crop yield based on aggregated climate variables, and the residual of the model is 

computed which is the climate adjusted residual. The second stage is a model of this 

residual according to soil properties. This way, the soil's contribution is better 

understood and a more structured evaluation of soil contribution to crop production is 

possible. 

Related Work. 

Climate-Based Crop Yield Modeling. 

Climatic variables have always been used as important indicators of 

interannual variability, which is an important aspect of crop yield modeling. Weather 

variability can account for significant variations at national and regional levels of 

crop yields [1], [7] and has been shown to influence crop development, stress 

exposure, and final productivity. With the growing availability of reanalysis products, 

this research line has also gained in strength. ERA5-Land is especially useful for 

providing the land-surface climate variables needed for empirical yield modelling 

frameworks which require consistent data across land surfaces [3]. 

In addition to the above, machine learning has contributed to further improving 

the ability to predict yield from weather information by allowing non-linear 

relationships between the weather indicators and the yield outcomes to be captured. 

Tree-based ensemble models (random forest, gradient boosting) are commonly 

adopted due to their robustness against nonlinear effects and interactions among the 

environmental predictors. The application of Random Forest models for global and 

regional crop yield prediction was shown to produce good performance relative to the 

standard regression models [6]. Recently, benchmark datasets and reviews also reveal 

the increasing relevance of using harmonized data from multiple sources for sub-

national crop forecasting [5], [8]. 

But most climate-based models focus on weather-induced productivity 

variation and do not adequately account for permanent structural variations. At 

annual or seasonal time scales, climate predictors could predict deviations in yield 

from climate anomalies, but not the consistent patterns in yield observed across 

space, the result of soil properties and land potential. This limitation becomes 

especially important when the research objective is not only yield forecasting, but 

also the interpretation of soil-driven productivity. 
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Soil Properties and Long-Term Productivity. 

Soil characteristics are relatively enduring factors that control the productivity 

of agriculture. Texture fractions, soil organic carbon, pH, bulk density, and cation 

exchange capacity affect water holding capacity, nutrient availability, root growth 

and crop resistance. Digital soil mapping products like SoilGrids 2.0 can supply 

spatial continuous estimates of these properties at global scale, which can be 

incorporated in large scale agricultural modelling [4]. This type of information is 

especially valuable in cases where field information is not available or does not agree 

from region to region. 

Soil properties are highly correlated to long-term productivity as indicated by 

an increasing number of publications. For instance, higher SOC levels are correlated 

with improved yield potential in major cereal crops [9], the correlation may become 

increasingly negative at higher levels of SOC. The cation exchange capacity and 

other soil chemical parameters are also related to the soil nutrient retention and 

fertility and are therefore important predictors in the soil productivity models [10]. 

These results suggest that soil properties contain structural information, which is 

independent of short-term weather effects. 

However, several crop yield research studies involve soil and climate factors 

together in the same prediction model. This approach to integration can enhance 

accuracy, but does not explicitly differentiate between the weather-driven, transient 

variation and the soil-driven productivity. This can lead to feature importance values 

that better represent statistical supremacy or spatial correlation, instead of a clear 

interpretation of causal or structural effects. In recent years, interpretable machine 

learning research has highlighted the possibility that black box yield models can give 

wrong results if environmental drivers are not carefully separated [2]. 

So, although there has been some development in climate based and soil-based 

modelling, there is still a lack of systematic ways to separate climate effects from the 

contributions of soil. The gap is a driver for the two-stage de-weathering approach 

used in the present study of removing the climate-driven variability first, and 

modelling the residual productivity due to soils separately. 

Machine Learning in Agricultural Yield Modeling. 

Since the ability of machine learning to model nonlinear relationships and 

complex and high dimensional interactions between climatic, soil and management 

related variables, the use of machine learning in agricultural yield modeling has 

increased exponentially. Recent systematic reviews indicate that Random Forest, 

gradient boosting, support vector machines, artificial neural networks, convolutional 

neural networks, and recurrent neural networks are often used in crop yield prediction 

tasks at a range of spatial resolutions and crop types [8], [11]. These approaches are 

especially appealing because they allow the use of a variety of inputs such as 

meteorological data, soil characteristics, remote sensing variables, and past yield 

data. Tree-based ensemble methods are still widely used in agriculture. Random 

Forest models have been estimated as effective in the global and regional crop yield 

prediction tasks, and gradient boosting methods are often achieving competitive 

accuracy in cases where the features have nonlinear interactions [6]. More recently, 
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deep learning models have been used in a wide variety of contexts, such as remote 

sensing and time-series analysis. But they may still heavily rely on data volume, 

temporal resolution and noise level of the input features [11], [12]. As a result, 

ensemble tree-based models remain a practical choice for structured county-level data 

where interpretability and robustness are important. While these benefits are present, 

many machine learning studies focus on predicting without mechanistic and/or 

structural interpretation. More often than not, the success of a model is judged by its 

performance in R2, RMSE or MAE, but less focus is placed on the ability of the 

model to resolve the influence of various environmental drivers. This is a serious 

issue, especially in crop yield modeling where both climate and soil factors usually 

have spatial and statistical correlations. Important research on explainable and 

interpretable machine learning in the last years reveals that under new climate 

conditions, black-box models may draw incorrect conclusions that can be inferred 

from climateïyield relationships [2]. However, machine learning offers much utility 

to agricultural prediction, a single-stage predictive model might not be enough for 

studies focused on understanding soil imposed productivity. A methodology is 

required to maintain predictive capability while maintaining interpretability and 

removing the confounding of transient weather and the signals of productivity related 

to the soil. 

Limitations of Integrated SoilïClimate Modeling. 

While it is possible to have strong prediction skill with an integrated soilï

climate model, there are important methodological limitations. The difficulty is that 

variables in the soil and climate are not independent in geographic space. Collinearity 

and spatial confounding are often aspects of specific soil types being related to 

specific climate regimes. Adding soil and climate predictors together in one model 

can lead to the algorithm attributing importance to one set of predictors rather than 

another, because of their statistical dominance or because they are spatially 

correlated. This makes it difficult to interpret. Such as for instance, climate variables 

might be more important in locations where annual weather anomalies have a larger 

influence on yield, whilst soil variables might be more important in areas where the 

climate variability is less. If short-term and long-term environmental effects are not 

separated, it is challenging to identify if variation in yields is due to a transient 

meteorological environment, or a stable setting of soil productivity constraints. This 

is similar to research highlighting the importance of correct prediction for sound 

interpretation of environmental drivers [2]. Another disadvantage is the validation of 

the model. Random trainïtest splits and traditional cross-validation are common 

approaches in geospatial machine learning studies, but may lead to overoptimistic 

performance estimates under the condition of spatial autocorrelation of observations. 

Previous studies of spatial validation have revealed that models that appear to be 

accurate in one region may not be accurate in another region that is independent of 

the first, resulting in inaccurate maps and erroneous conclusions [10], [13]. This is 

particularly important for the modeling of agricultural systems, as adjacent counties 

might have similar soil, climatic and management conditions. More recent studies on 

the spatial transferability in crop yield prediction also reveal that the validation 
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strategy can significantly impact on the apparent model performance and 

generalization capacity [14]. The results indicate the need to assess models in both 

time and space trained on soilïclimate integrated features. Thus, a two-stage de-

weathering approach and spatial validation offers a better transparency on assessing 

the stability of soil-related productivity patterns or their regional nature. 

Data and Methods. 

Study Area and Data Sources. 

The study covers the contiguous United States at the county level, providing a 

spatially explicit framework for analyzing agricultural productivity across 

heterogeneous environmental conditions. The temporal scope spans the period from 

2016 to 2022, ensuring sufficient interannual variability in climatic conditions while 

maintaining consistency in data availability. County-level aggregation was selected 

as the spatial unit of analysis because official agricultural statistics are available at 

this level and because county polygons provide a practical spatial unit for integrating 

gridded climate and soil datasets. 

The target variable is crop yield, measured as production per harvested area 

and obtained from the USDA National Agricultural Statistics Service (NASS) Quick 

Stats database. Quick Stats provides official agricultural estimates across 

commodities, locations, and time periods, including state- and county-level 

production statistics [15]. Three major crops were selected for analysis: corn 

(CORN), soybeans (SOYBEANS), and winter wheat (WINTER WHEAT). These 

crops were chosen due to their agronomic relevance, broad spatial coverage across 

the United States, and sufficient data availability for the study period. Yield values 

were filtered to remove missing or non-positive entries and were harmonized across 

counties using standardized FIPS identifiers to ensure consistent spatial linkage with 

environmental datasets. 

Climate data were obtained from the ERA5-Land reanalysis product, which 

provides physically consistent land-surface variables suitable for environmental and 

agricultural applications [3]. The following variables were selected based on their 

relevance to crop development and soilïwater dynamics: 2-meter air temperature 

(t2m), total precipitation (tp), volumetric soil water content in the top layer (swvl1), 

and soil temperature at shallow depth (stl1). Monthly data were spatially aggregated 

to county boundaries using zonal averaging procedures. Temperature and soil 

temperature were averaged over time, while precipitation was accumulated to 

represent seasonal water availability. 

Soil properties were derived from SoilGrids 2.0, a global digital soil mapping 

product that provides spatially continuous soil information with quantified 

uncertainty [4]. The selected variables include clay, sand, and silt fractions, soil 

organic carbon (soc), soil pH in water (phh2o), bulk density (bdod), and cation 

exchange capacity (cec). Soil layers at depths of 0ï5 cm, 5ï15 cm, and 15ï30 cm 

were aggregated to a unified 0ï30 cm profile using depth-weighted averaging. Raster 

data were clipped to the United States extent, and county-level mean values were 

extracted using zonal statistics. 



͎͊ͪ͘͜͜ ·͡·ͣ͒͊ · ͔ͭ͘͟͜ ͣ ͔͔͔ͫͪ͡͡ ς 2026 

175 

All datasets were spatially harmonized using a common geographic coordinate 

reference system (EPSG:4326) and linked through county FIPS codes. The resulting 

integrated dataset contains, for each county and year, crop yield values, aggregated 

climatic indicators, and static soil properties. This structured integration enables the 

subsequent implementation of a two-stage modeling framework aimed at separating 

climate-driven variability from soil-driven productivity effects. 

Two-Stage De-Weathering Framework. 

To isolate soil-driven productivity effects from short-term climatic variability, 

a two-stage de-weathering framework was implemented. The conceptual motivation 

follows from previous evidence that weather variability can explain a substantial 

fraction of interannual crop-yield fluctuations, while soil properties represent more 

stable structural determinants of productivity [1]. Direct modeling of yield using all 

environmental predictors simultaneously may obscure the contribution of soil factors 

because climate and soil effects can be statistically entangled in space and time. This 

concern is consistent with recent studies warning that black-box yield models may 

produce misleading interpretations when environmental drivers are not explicitly 

separated [2]. Therefore, the modeling strategy explicitly separates these two 

components. In the first stage, crop yield was modeled exclusively as a function of 

climatic variables. 

 

ὣȟȟ Ὢὅȟȟ               (1) 

 

Where ὅὭ,ὸ,ὧ denotes the vector of aggregated climate indicators and Ὢὧ(ẗ) 
represents the crop-specific regression function. 

For each crop, a regression model was trained using aggregated ERA5-Land 

indicators, including mean air temperature, mean soil temperature, soil moisture, and 

total precipitation. The purpose of this stage was not to achieve maximum predictive 

accuracy, but rather to estimate the portion of yield variability that can be explained 

by interannual weather conditions. The residual component of this model, defined as 

the difference between observed and climate-predicted yield, was interpreted as a de-

weathered productivity proxy.  

 

Ὑȟȟ ὣȟȟ ὣȟȟ                    (2) 

 

By construction, this residual variable is orthogonal to the selected climate 

features, thereby representing yield variability not attributable to short-term climatic 

fluctuations. 

In the second stage, the de-weathered yield residual was modeled as a function 

of soil properties. Random Forest regression models were trained separately for each 

crop using soil texture fractions, organic carbon content, pH, bulk density, and cation 

exchange capacity as predictors. Random Forest was selected because it is an 

ensemble of decision trees capable of modeling nonlinear relationships and 

interactions among predictors while maintaining a degree of interpretability through 

feature importance measures [16]. 
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Ὑȟȟ В ὝȟὛ                  (3) 

 

Where Ὕὦ,ὧ denotes the ὦ-th decision tree and ὄ is the number of trees in the 

ensemble. 

In addition to soil-only configurations, comparative experiments were 

conducted in which soil and climate variables were jointly included to evaluate 

whether soil-only models provide a clearer representation of structural productivity. 

Model performance was evaluated using the coefficient of determination (R²) and 

root mean squared error (RMSE) on a held-out test set. 

 

ὙὓὛὉ В ώ ώ              (4) 

 

Ὑ ρ
В

В
             (5) 

 

This two-stage framework enables an explicit decomposition of yield 

variability into climate-driven and soil-driven components. By first removing short-

term meteorological effects, the second-stage models aim to capture more stable, 

spatially structured productivity patterns associated with soil characteristics. This 

methodological separation constitutes the core analytical contribution of the study 

and provides a clearer interpretation of soil quality as a structural determinant of 

agricultural performance rather than a confounded mixture of environmental 

influences. 

Model Training, Validation, and Evaluation. 

A structured development and evaluation of models was performed to 

guarantee the internal consistency, reproducibility, and robustness of the results. The 

data set was split into a training set and a testing set following a temporal holdout 

approach, using the most recent year as a test set not included in the training set. This 

design is based on a realistic forecasting scenario, and helps minimize the risk of 

information leakage across time. Due to the different response of crops to climate and 

soil conditions, models were trained separately for corn, soybeans and winter wheat. 

In the first part of the framework, linear regression models served as climate-

only models. These models allowed for an interpretable estimate of the proportion of 

yield variability due to superposition of climate indicators. The predictive capacity 

was modest, but they were primarily developed to create yield residuals for the 

second stage of modeling. A residual distribution was then analyzed to ensure the 

mean was close to zero and the correlations to the climate variables selected were 

successfully filtered out. 

The second stage involved using tree-based ensemble models for predicting the 

de-weathered yield component. Random Forest regression was chosen as the main 

model since it is able to model nonlinear relationships and interactions among 

predictors and is applicable to structured tabular data [16]. Random Forest and its 
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variants are also found to be popular methods in previous studies and reviews for 

agricultural yield predictions as they are robust and have performed well in practice 

[8], [11]. To allow for comparative purposes, other experiments were conducted with 

the use of both soil and climate predictors. The hyperparameters were tuned to 

achieve an appropriate degree of flexibility and generalization capabilities in the 

model without overfitting it. 

The coefficient of determination (R2) and root mean squared error (RMSE) 

were used to evaluate the model performance. While both offer a more useful 

perspective, the R2 value is the proportion of variance explained, compared to a 

baseline model, whereas the RMSE is the average size of the prediction error in the 

original units of the target variable. A spatial validation experiment was also 

performed by withholding sets of counties during training, in addition to the temporal 

validation. This is necessary as models assessed only within known geographical 

boundaries can give overly optimistic estimates, while spatial holdout represents a 

more rigorous test of the geographical transferability and applicability to unknown 

geographical areas [13], [14]. 

The random forest models were used to determine feature importance scores to 

improve interpretability. The relative contribution of soil properties was compared 

within the different crops and which soil characteristics will have a strong influence 

on the structural productivity patterns were identified using these importance 

measures. This interpretability aspect is crucial as predictive ability alone is not 

enough to reach meaningful conclusions about environmental drivers in crop yield 

modeling [2]. The model framework connects model performance to feature level 

interpretation which enables a more agronomically informative outcome of soil 

influence on productivity. 

Results. 

Climate-Only Baseline Performance. 

Interannual climate variability (accounting for county-level crop yield) will be 

used as the first step in the proposed framework. Each time, a linear regression model 

was trained for a crop separately, with aggregated ERA5-Land variables such as 

mean air temperature, mean soil temperature, soil moisture and total precipitation. 

The primary purpose of this step was to maximise the predictability, but also to 

estimate the climate induced variation in yield and generate a de-weathered yield 

residue for subsequent modelling. 

 
Table 1. Climate-only baseline performance using linear regression. 

 
Crop R2 RMSE 

CORN -0.010520 41.169459 

SOYBEANS -0.008957 11.918782 

WINTER WHEAT -0.086307 16.492719 

 

Tab.1 indicates that the year is responsible for a very small portion of the yield 

variability and that the effect of climate aggregates is very small. The lowest R² (-

0.01) and the lowest RMSE (41.17) for corn was obtained with the climate-only 
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model. The model figures an R2 of -0.009 and an RMSE of 11.92 in the case of 

soybeans and an R2 of -0.086 and an RMSE of 16.49 for winter wheat. The negative 

R² values indicate that performing climate-only models (linear) is not quite as perfect 

as the naïve baseline model predicting the mean yield. The results indicate that space-

invariant annual climate indices are not enough to explain the spatial variability and 

structural factors of county-level crop productivity. 

The low prediction level is satisfactory because this fulfills the purpose of the 

first step in a method. Meteorological effects occur only in the short-term and are 

filtered by using a climate-only model. The yield residuals from the equation given 

are nearly null and the climate variables used in the first stage had low correlation 

with the linear climate variability (yield residuals) removed during the de-weathering 

step, indicating good removal of the linear climate variability. The soil property-

induced structural productivity is therefore well represented by the residual part, 

which can be used to gain insight into the impact of soil properties in the second 

modelling phase.  

Post de-weathering, soil properties were used to train Random Forest 

regression model to predict the climate adjusted yield residual. The goal of this phase 

was to investigate whether or not there are differences in structural productivity 

among counties that are measurable and can be explained by some variable of the 

soil's ñstaticò properties, once the short-term climatic fluctuations have been 

considered. 

Soil-Driven Productivity Modeling. 

For all three crops, the soil-only models achieved significant amounts of 

explanatory power.  

 
 
Figure 1. Temporal validation performance of soil-driven productivity models across crops. 

 

Fig.1 demonstrates that the model resulted in an R² of 0.669 and an RMSE of 

23.58 for corn. For soybeans, the model explained 64.4% of the variance (R² = 0.644, 

RMSE = 7.08). Overall, winter wheat showed a slightly weaker, but still strong, 

correlation with R² = 0.538 and a mean RMSE of 10.75. These findings suggest that 
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spatial variation in productivity is partly attributable to soil characteristics after 

considering the impacts of climate. 

 
Table 2. Performance of Random Forest soil-only models on the clay-available subset. 

 

Crop R2 RMSE 

CORN 0.803678 19.444433 

SOYBEANS 0.777865 6.103892 

WINTER WHEAT 0.726731 11.976100 

 

A further experiment was performed with a smaller number of data points 

where the clay content was explicitly specified as a dominant structural feature, to 

assess the robustness of the soil influence further. Tab.2 shows that predictive 

performance improved significantly in this subset, to R² = 0.804 for corn, 0.778 for 

soybeans, and 0.727 for winter wheat.  

 

 
 

Figure 2. Predicted versus observed de-weathered yield residuals for soil-only Random 

Forest models. 

 

Fig.2 illustrates the significant improvement which indicates a strong influence 

of textural composition on the structural productivity differentiation between regions. 

Feature Importance Analysis. 

The feature importance scores were extracted from the Random Forest models 

for every crop to interpret the soil-driven productivity models and to evaluate the 

relative contribution of each soil property. Importance values reflect the mean 

decrease in prediction error for each variable over all the decision trees, and offer 

information regarding the relative importance of soil properties in determining the 

patterns of structural productivity. 
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Figure 3. Random Forest feature importance of soil properties for corn. 

 

Fig.3 shows that bulk density (bdod), soil organic carbon (soc) and silt fraction 

were the most important predictors for corn. Soil pH (phh2o), sand fraction and 

cation exchange capacity (cec) were also significant, but less influential. Bulk density 

and organic carbon are the two most important factors in the physical structure and 

organic matter content that may explain the potential for long-term production of 

corn. This is in line with agronomic knowledge of the importance of root penetration, 

aeration and nutrient retaining capacity for high biomass crops. 

 

 
 

Figure 4. Random Forest feature importance of soil properties for soybeans. 

 

For soybeans, soil sand fraction was the most significant variable, followed by 

soil pH and soil bulk density, as demonstrated in Fig.4. Moderate contributions were 

observed for organic carbon and silt, and comparatively lower contribution was 

observed for cation exchange capacity. Higher texture importance for soybeans might 

be related to the sensitivity of the crop to drainage and aeration conditions that are 

highly related to soil sand content. The agronomic relevance of pH is also well 

established considering the sensitivity of legumes to soil pH and nutrient availability. 
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Figure 5. Random Forest feature importance of soil properties for winter wheat. 

 

Soil pH was the most important predictor of winter wheat followed by bulk 

density and cation exchange capacity. As indicates in Fig.5, there was a more 

balanced contribution from the organic carbon, sand and silt fractions but with 

reduced influence. Both pH and the NCEC are important soil properties, and their 

prominence may indicate that they are especially important for the productivity of 

winter wheat, possibly as related to nutrient uptake during the overwintering and 

early growth phases.  

The feature importance analysis indicate that the soil texture, organic matter 

content and structural density are among the most important predictors across all 

crops. The relative ordering varies with crop, but the general pattern suggests that the 

soil physical and chemical properties contain stable spatial signals related to long-

term productivity potential. Importantly, these results highlight the validity of the de-

weathering framework, where soil variables can be clearly and interpretable 

explained after the short-term climatic effects. 

Spatial Generation. 

A spatial generalization experiment was performed to evaluate the robustness 

of the soil-based models, in addition to the standard trainïtest splits. In this 

configuration, the groups of counties were not used for model training, but only for 

evaluation. This procedure is more stringent in assessing the transferability of the 

model across geographic regions, and assesses whether the soil productivity 

relationships are consistent across new geographic locations. 

 

 
 

Figure 6. Spatial distribution of absolute prediction errors under soil-only modeling in 

2022. 
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Fig.6 suggests that the predictive performance significantly drops in the spatial 

holdout scenario. The spatial R² for corn was reduced to -0.36 and the RMSE was 

46.80. Spatial R² values were -0.28 and -0.17 for soybeans and winter wheat, 

respectively, and the RMSEs were 11.62 and 26.02, respectively. In this context, 

negative R² values suggest that the model is less effective at predicting the actual 

output than a naive model using a mean baseline prediction, when applied to countys 

that were not used to test the model.  

This degradation in performance shows that there is significant regional 

variation in soilïproductivity relationships. Soil-only models able to describe patterns 

in observed spatial domains, but these patterns do not necessarily extend to the 

different agroecological zones. This reduced transferability is probably due to 

variation in management, irrigation and cultivar type and to the absence of some 

environmental factors that are not observed.  

The spatial generalization results highlight an important caveat about soil-

based modelling at large scales. Signals for meaningful structural productivity in soil 

are encoded but are not necessarily regionally unique and could potentially interact 

with local agronomic practices. Thus, the de-weathering framework allows one to 

isolate soil-related variability, but predictive models, developed in one spatial 

domain, would need to be carefully applied to parts of a different domain, without re-

calibration. 

Discussion. 

Interpretation of Soil-Driven Productivity. 

The soil-only models showed that a significant percentage of the variability in 

structural productivity is not accounted for by climate-driven changes, even after 

these were removed. The resulting coefficients of determination (R² ~ 0.54 ï 0.67 for 

all, and up to 0.80 when focusing on clay data) suggest that soil characteristics 

contain a stable spatial signal which is well correlated with long-term crop 

performance. This result lends support to the core idea of the de-weathering concept, 

which suggest that interannual meteorological variations have been filtered out and 

the remaining variability in yield is driven by more fundamental structural influences 

related to the physical and chemical properties of the soil. 

The explanatory power of soil-only models is especially noteworthy, as no 

management variables, irrigation data, or technological inputs were used in the model 

for a given crop. Even with the exclusion of these potentially influential factors, more 

than 50% of the residual yield variance in the three crops is accounted for by soil 

properties. This implies that soil characteristics on the county level serve as a 

baseline limit to productivity potential. That is, the structural potential of agricultural 

systems is closely linked to soil properties, even in different climatic zones. 

This is corroborated by the feature importance analysis. Bulk density, soil 

organic carbon, texture fractions (clay, sand, silt), pH and cation exchange capacity 

were always among the most important predictors. These factors are directly related 

to important agronomic processes such as root penetration, water holding capacity, 

nutrient availability, aeration and microbial activity. Bulk density and organic carbon 

were significant for corn, showing the importance of soil structure and carbon 
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mediated fertility for high biomass crops. The very high importance of texture and 

pH for soybeans is a result of the sensitivity of the crop to drainage and soil chemical 

balance. The significance of pH and cation exchange capacity with the winter wheat 

crop highlights the importance of nutrient dynamics during the overwintering and 

early growth stages of the crop. 

Importantly, the uniformity of soil-driven predictive performance across crops 

indicates that soil properties encompass crop specific effects in addition to more 

general agroecological patterns. The importance of the different variables differs 

among crops, but the texture and fertility related variables are all dominant, 

indicating a common structural mechanism which controls productivity. This cross-

crop coherence strengthens the argument that soil quality, when properly isolated 

from climate variability, represents a measurable and statistically robust component 

of agricultural performance. 

Implications of the De-Weathering Framework. 

This study contributes both methodologically and practically by providing a 

two-stage de-weathering framework. The methodology explicitly quantifies the 

variability in the response to climate change and ensures that the response is not 

confounded by variability in structural productivity of the soil. The framework does 

not directly relate yield to soil and climate, but rather breaks down yield into a short-

term meteorological part and a long-term structural part. This separation allows a 

better understanding of the long-term productivity potential that is contained in the 

soil attributes. 

Climatic variability has a greater influence on yield variability from year to 

year in conventional modelling approaches, making it difficult to distinguish the 

effect of soil properties. Consequently, the effects of soils can be less pronounced or 

less consistent in a single integrated model. The de-weathering approach to tackle this 

problem is to exclude the climate-induced part of the yield and then model the 

remaining yield variability as a function of soil predictors only. Empirically, this 

separation led to good predictive accuracy of the soil-only models, and no residual 

correlation with climate variables, which confirmed the consistency of the 

framework. 

On a practical level, the framework provides an improved way of 

operationalizing soil quality. Soil-driven productivity is the ñclimate-adjustedò 

component of yield rather than a direct measure of soil quality as yield is highly 

variable across years depending on annual weather conditions. This distinction allows 

soil quality to be interpreted as a structural attribute rather than a transient outcome. 

Such an interpretation is particularly relevant for long-term land evaluation, strategic 

planning, and regional productivity assessment. 

The findings also suggest that the signals of productivity from soils are strong 

in spatial domains observed so far, but transfer between regions is still difficult. This 

indicates that the structure of the soil carries information that has meaning, though 

regional differences in management practices and agroecological conditions affect 

model generalization. Consequently, the framework is best suited for region-specific 
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calibration or for comparative productivity analysis within defined agroecological 

zones. 

Limitations and Model Constraints. 

Although soil-driven models perform well in the traditional validation context, 

there are some limitations to be recognized. The spatial generalization experiment 

showed that the models' predictive accuracy suffered significantly when applied to 

counties completely lacking from the training set. Spatial R2 values with negative 

signs imply that the soilïproductivity relationships learned in one spatial domain are 

not fully transferable to the other spatial domains. This implies that portion of the 

productivity signals from soil are region-specific and are influenced by unobserved 

contextual factors. 

An important constraint is the lack of managementïrelated variables. In 

addition to soil and climate conditions, irrigation activities, fertilization management, 

crop varieties, technological inputs and local agronomic decisions have an impact on 

agricultural productivity. Part of the non-explained variance around soil 

characteristics could be a reflection of regional management patterns and was not 

modeled in this analysis. This constraint may also account for reduced spatial 

transferability given the differences in management systems between states, 

agroecological zones. 

One restriction is a county-level spatial aggregation. County-level data offer 

consistent comparisons to official agricultural statistics, but do smooth out the in-

county heterogeneity in soil composition and land use. The properties of soils derived 

from the digital maps were averaged over the entire county polygons, which may be 

masking sub-regional variability that may be relevant to productivity modelling. 

More detailed analyses at field or sub-county level may provide more accurate 

estimates of soil effects. 

Further, the climate filtering stage is based on a linear regression analysis of 

annual indicators aggregated together. This method takes out the linear climatic 

variability, but nonlinear or seasonal climate interactions can remain in the residual. 

Using growing season specific climate measures or a nonlinear first stage model 

could provide additional refinement in separating the weather and soil-driven effects. 

Conclusion. 

The goal of this research was to hypothesize and test a two-stage de-weathering 

process to partition out short-term climatic variability from structural soil-related 

productivity changes at the county scale in the U.S. The framework allows for a clear 

methodological strategy to separate soil quality signals from transient weather 

influences by first modeling yield as a function of aggregated climate indicators, and 

then predicting the climate adjusted residual, given soil properties alone. 

The empirical results indicate that the soil-only models account for a 

significant amount of the de-weathered yield variability for corn, soybeans and winter 

wheat. Soil texture, bulk density, organic carbon, pH and cation exchange capacity 

were all found to be important features across all the years and are indicative of 

differences in structural productivity. The results support the notion that static soil 
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properties carry significant information about the productivity potential that is 

independent of interannual climatic variations. 

Simultaneously, spatial validation of the relationships between soil and 

productivity shows that there are reasons for caution about the generalization of these 

relationships across regions, because spatial variation in soil characteristics and/or 

unobserved variation in management practices can affect the relationships. Strong 

structural signals are found within the regions in the soil properties, but more broadly 

transferable requires careful interpretation and may need regional calibration. 
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CRM-ʧʣʘʪʬʦʨʤʳ ʠ ʩʠʩʪʝʤʳ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʦʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ SLA-ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʩʪʨʫʢʪʫʨʫ 

ʧʨʦʮʝʩʩʦʚ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʩʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʘʥʘʣʠʟʘ CRM-ʜʘʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʢʘʯʝʩʪʚʦ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʘʷʚʦʢ, ʘʥʘʣʠʟ ʤʝʪʨʠʢ MTTA ʠ MTTR, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ 

ʧʦʚʪʦʨʥʳʭ ʦʪʢʨʳʪʠʡ ʟʘʷʚʦʢ (Reopen). ʇʨʝʜʣʦʞʝʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʥʘʯʘʣʴʥʦʛʦ 

ʵʪʘʧʘ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʚʪʦʨʥʳʭ ʦʪʢʨʳʪʠʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʮʝʩʩʘ. ʅʘʫʯʥʘʷ 

ʥʦʚʠʟʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʰʠʨʝʥʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ CRM ʟʘ ʧʨʝʜʝʣʳ 

SLA-ʧʦʜʭʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: CRM-ʩʠʩʪʝʤʳ, ʦʥʣʘʡʥ-ʟʘʧʠʩʴ, ʧʨʦʮʝʩʩʥʳʡ ʘʥʘʣʠʟ, 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʟʘʷʚʢʠ, MTTA, MTTR, ʧʦʚʪʦʨʥʳʝ ʦʪʢʨʳʪʠʷ, Data Governance, 

BI-ʘʥʘʣʠʪʠʢʘ. 

 

 

ɺʚʝʜʝʥʠʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʝʛʦʜʥʷ ʜʘʥʥʳʝ ʩʪʘʣʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʝʤʠʪʩʷ 

ʮʠʬʨʦʚʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ: ʦʪ ʧʝʨʚʠʯʥʦʛʦ 

ʦʙʨʘʱʝʥʠʷ ʜʦ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʜʜʝʨʞʢʠ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʩʠʩʪʝʤʳ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ï ʮʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʣʠʝʥʪʘʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʚʨʝʤʷ ʧʨʠʸʤʘ, ʫʩʣʫʛʫ ʠ ʩʧʝʮʠʘʣʠʩʪʘ, ʘ ʙʠʟʥʝʩʫ ï 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʛʨʫʟʢʫ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
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ʎʝʣʴ ʨʘʙʦʪʳ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ 

ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʘʭ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʣʠʝʥʪʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

ï ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʪʝʢʫʱʝʡ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ CRM-ʩʠʩʪʝʤʳ. 

ï ɺʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ ʠ ʫʟʢʠʝ ʤʝʩʪʘ ʚ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʘʥʘʣʠʪʠʢʠ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 

ï ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʩʪʦʚʫʶ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶʱʫʶ 

ʨʝʘʣʴʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ. 

ï ʇʨʦʚʝʩʪʠ ʧʨʝʜʦʙʨʘʙʦʪʢʫ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ: ʦʯʠʩʪʢʫ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ. 

ï ɺʳʧʦʣʥʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʧʠʢʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʷʚʦʢ, ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ). 

ï ʉʬʦʨʤʠʨʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʩ ʫʯʸʪʦʤ ʧʨʠʥʮʠʧʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ï ʈʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʥʪʝʛʨʘʮʠʠ BI-ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʥʘʣʠʟʘ. 

ï ʆʙʦʩʥʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʚ 

CRM-ʩʠʩʪʝʤʫ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʜʣʷ CRM-ʩʠʩʪʝʤ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʧʨʠʥʮʠʧʘʭ data-driven ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʠʟʫʘʣʴʥʦʡ ʘʥʘʣʠʪʠʢʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʘʥʘʣʠʟʦʤ 

ʘʨʭʠʪʝʢʪʫʨʳ CRM, ʘ ʧʨʝʜʣʘʛʘʝʪ ʩʠʩʪʝʤʥʫʶ ʤʦʜʝʣʴ, ʦʙʲʝʜʠʥʷʶʱʫʶ ʵʪʘʧʳ 

ʩʙʦʨʘ, ʦʯʠʩʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚ ʝʜʠʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʵʢʦʩʠʩʪʝʤʫ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʥʦʚʠʟʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʠ ʘʧʨʦʙʘʮʠʠ BI-ʜʘʰʙʦʨʜʦʚ 

ʠ ʣʦʛʠʯʝʩʢʠʭ ʜʦʨʘʙʦʪʦʢ ʚʥʫʪʨʠ CRM, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ SLA, MTTA, MTTR ʠ Reopen Rate, ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ, ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠ 

ʚʠʟʫʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʇʨʠʤʝʥʷʣʠʩʴ ʘʥʘʣʠʟ ʣʦʛʦʚ CRM-

ʩʠʩʪʝʤʳ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʢʘʟʘʪʝʣʝʡ MTTA, MTTR, SLA ʠ Reopen 

Rate, ʧʦʩʪʨʦʝʥʠʝ BI-ʜʘʰʙʦʨʜʦʚ ʚ Power BI, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʜʠʥʘʤʠʢʦʡ 

ʟʘʷʚʦʢ ʠ ʧʨʦʮʝʩʩʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʦʙʲʝʜʠʥʠʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʴʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʘʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. 
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ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ. 

ʉʦʚʨʝʤʝʥʥʳʝ CRM-ʩʠʩʪʝʤʳ (Customer Relationship Management) 

ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʯʸʪʘ ʢʣʠʝʥʪʦʚ ï ʦʥʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ 

ʷʜʨʦ ʮʠʬʨʦʚʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʝʝ ʩʙʦʨ, ʭʨʘʥʝʥʠʝ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʜʣʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʂʫʯʫʤʦʚ ʠ 

ʊʝʩʪʠʥʘ (2022, CRM ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʘ ʦʪ ʧʨʦʩʪʳʭ ʙʘʟ ʜʘʥʥʳʭ ʢ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʧʣʘʪʬʦʨʤʘʤ, ʠʥʪʝʛʨʠʨʫʶʱʠʤ ʘʥʘʣʠʪʠʢʫ, BI ʠ AI. ɸʚʪʦʨʳ 

ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʧʦʥʠʤʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ CRM ʠ ʝʸ ʨʦʣʠ ʚ ʦʧʪʠʤʠʟʘʮʠʠ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ɸʙʨʘʤʦʚʘ ʠ ʩʦʘʚʪʦʨʦʚ (2023) ʜʦʧʦʣʥʷʝʪ ʵʪʦʪ ʧʦʜʭʦʜ, 

ʩʚʷʟʳʚʘʷ ʮʠʬʨʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ CRM ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʩʠʩʪʝʤʘʤ, 

ʨʘʙʦʪʘʶʱʠʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʥʝʧʨʝʨʳʚʥʳʡ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʯʪʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʩʝʨʚʠʩʦʚ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ. 

Li, Lin ʠ Zhang (2023) ʨʘʟʚʠʚʘʶʪ ʠʜʝʶ ʫʩʪʦʡʯʠʚʦʡ CRM (sustainable CRM), ʛʜʝ 

ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʨʦʩʪʦ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ ʬʦʨʤʠʨʫʶʪ 

ʫʩʪʦʡʯʠʚʫʶ ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʨʝʩʫʨʩʘʤʠ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʚʥʝʜʨʝʥʠʷ CRM ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʉʘʤʦʭʠʥʘ ʠ ʉʘʤʳʣʠʥʦʡ (2024) ʠ ʄʫʩʘʣʠʝʚʦʡ ʠ 

ʜʨ. (2023). ɺ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʘʭ CRM ʧʦʢʘʟʘʣʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʙʲʝʜʠʥʷʪʴ ʢʘʥʘʣʳ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʦʙʨʘʙʦʪʢʫ ʦʙʨʘʱʝʥʠʡ ʠ 

ʩʦʙʠʨʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʦʚʝʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɽʨʝʤʝʝʚʘ (2020) 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ, ʚʢʣʶʯʘʷ ʦʥʣʘʡʥ-ʟʘʧʠʩʴ, ʧʦʚʳʰʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ, ʥʦ ʪʨʝʙʫʝʪ ʛʨʘʤʦʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʢʦʥʪʝʢʩʪ ʨʘʩʢʨʳʪ ʫ ʂʨʫʪʷʢʦʚʘ (2022): ʚ ʧʦʩʪʩʦʚʝʪʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʥʝʜʨʝʥʠʝ CRM ʩʜʝʨʞʠʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʙʘʨʴʝʨʘʤʠ ʠ ʩʣʘʙʦʡ BI-ʠʥʪʝʛʨʘʮʠʝʡ. ʕʪʦ ʜʝʣʘʝʪ ʚʦʧʨʦʩ 

ʦʧʪʠʤʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʪʠʢʠ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʨʝʛʠʦʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, CRM ʠ ʦʥʣʘʡʥ-ʟʘʧʠʩʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ: ʧʝʨʚʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʠʩʪʝʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʣʠʝʥʪʩʢʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ, ʚʪʦʨʘʷ ï ʬʦʨʤʠʨʫʝʪ 

ʧʦʪʦʢ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʪʠʢʠ. ʀʭ ʠʥʪʝʛʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʫʯʸʪʥʳʭ 

ʦʧʝʨʘʮʠʡ ʢ ʘʥʘʣʠʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʳʤ ʧʨʦʮʝʩʩʘʤ, ʛʜʝ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʘ ʥʝ ʠʥʪʫʠʮʠʠ. 

ʂʘʯʝʩʪʚʦ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʚ CRM. 

ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ CRM-

ʩʠʩʪʝʤ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʥʘ ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʩʪʨʦʷʪʩʷ ʘʥʘʣʠʪʠʢʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

Petroviĺ (2020) ʚʳʜʝʣʷʝʪ ʪʠʧʠʯʥʳʝ ʧʨʦʙʣʝʤʳ CRM-ʜʘʥʥʳʭ ï ʜʫʙʣʠʨʦʚʘʥʠʝ, 

ʧʨʦʧʫʩʢʠ, ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠ ʦʰʠʙʢʠ ʚʚʦʜʘ ï ʠ ʧʦʜʯʸʨʢʠʚʘʝʪ, ʯʪʦ 

ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ ʙʝʩʩʤʳʩʣʝʥʥʳ ʙʝʟ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ 

ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ. ɺ ʝʸ ʦʙʟʦʨʝ ʧʨʝʜʣʦʞʝʥʳ ʤʝʨʳ data governance: 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʬʦʨʤ, ʜʝʜʫʧʣʠʢʘʮʠʷ ʠ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʜʘʥʥʳʭ, ʯʪʦ 
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ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʠʩʪʝʤ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ, ʛʜʝ ʢʘʞʜʘʷ ʟʘʷʚʢʘ ʩʦʟʜʘʸʪ ʥʦʚʫʶ 

ʟʘʧʠʩʴ ʚ ʙʘʟʝ. 

ʕʪʠ ʠʜʝʠ ʨʘʟʚʠʚʘʝʪ L·pez ʠ ʩʦʘʚʪʦʨʳ (2023), ʧʨʝʜʣʦʞʠʚʰʠʝ ʬʦʨʤʘʣʴʥʫʶ 

ʨʘʤʢʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʜʘʥʥʳʭ (Data Quality Management Framework), 

ʚʢʣʶʯʘʶʱʫʶ ʠʟʤʝʨʝʥʠʝ ʪʦʯʥʦʩʪʠ, ʧʦʣʥʦʪʳ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ. ɸʚʪʦʨʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʧʦʚʳʰʘʝʪ ʥʘʜʸʞʥʦʩʪʴ ʘʥʘʣʠʪʠʢʠ 

ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʠʩʢʘʞʝʥʠʡ. ʄʘʢʘʨʦʚ ʠ ɺʦʣʯʠʢ (2024) ʩʚʷʟʳʚʘʶʪ ʫʧʨʘʚʣʝʥʠʝ 

ʜʘʥʥʳʤʠ ʩ ʮʠʢʣʦʤ ɼʝʤʠʥʛʘ (PlanïDoïCheckïAct), ʧʦʜʯʝʨʢʠʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʯʝʨʝʟ BI-ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ 

ʤʝʪʨʠʢ. 

ɺʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ Abbas et al. 

(2024) ʠ ɻʘʪʠʷʪʫʣʣʠʥʘ (2024), ʦʪʤʝʯʘʷ, ʯʪʦ ʨʦʩʪ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʫʩʠʣʠʚʘʝʪ ʨʠʩʢʠ ʫʪʝʯʝʢ ʠ ʥʘʨʫʰʝʥʠʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ɼʣʷ CRM ʠ ʦʥʣʘʡʥ-

ʟʘʧʠʩʠ, ʛʜʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʢʣʠʝʥʪʦʚ, ʪʨʝʙʫʶʪʩʷ 

ʚʩʪʨʦʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʠ ʘʫʜʠʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ, 

ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʚ CRM ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʤ: ʦʙʲʝʜʠʥʷʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʨʦʮʝʩʩʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʤʝʭʘʥʠʟʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʦʣʴʢʦ ʧʨʠ ʪʘʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʥʘʜʸʞʥʳʤ 

ʨʝʩʫʨʩʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʘ CRM ï ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʦʚ. 

ʆʥʣʘʡʥ-ʟʘʧʠʩʴ ʢʘʢ ʵʣʝʤʝʥʪ CRM-ʩʠʩʪʝʤ. 

ʆʥʣʘʡʥ-ʟʘʧʠʩʴ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʠʸʤʦʚ, ʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ CRM-ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʧʝʨʚʠʯʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʧʦʚʝʜʝʥʠʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʶʪ Halkiopoulos et al. (2020), ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʦʥʣʘʡʥ-

ʙʨʦʥʠʨʦʚʘʥʠʠ ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʨʘʮʠʦʥʘʣʴʥʳʭ, ʥʦ ʠ ʦʪ ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ; ʘʥʘʣʠʟ ʣʦʛʦʚ ʜʝʡʩʪʚʠʡ ʠ ʚʨʝʤʝʥʥʳʭ ʧʘʪʪʝʨʥʦʚ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʰʥʦʡ ʟʘʧʠʩʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩʳ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʩʪʘʪʫʩʦʚ ʙʨʦʥʠʨʦʚʘʥʠʷ ʥʘ ʜʦʚʝʨʠʝ 

ʢʣʠʝʥʪʦʚ. Kaluza, Voigt ʠ Paetz (2023) ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ (çʧʦʜʪʚʝʨʞʜʸʥè, çʦʞʠʜʘʝʪè) ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʚʝʨʰʝʥʠʷ 

ʙʨʦʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʜʘʥʥʳʝ ʦ ʩʪʘʪʫʩʘʭ ʢʣʶʯʝʚʳʤʠ ʤʝʪʘʜʘʥʥʳʤʠ ʜʣʷ 

ʘʥʘʣʠʪʠʢʠ CRM. ɺ ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʝ Liu et al. (2022) ʠ Samorani et al. (2022) 

ʠʩʧʦʣʴʟʫʶʪ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʝʷʚʦʢ ʧʘʮʠʝʥʪʦʚ ʠ 

ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʡ, ʧʦʢʘʟʳʚʘʷ, ʯʪʦ ʦʥʣʘʡʥ-ʟʘʧʠʩʴ ʤʦʞʝʪ 

ʩʪʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʩʧʨʦʩʦʤ. 

ɺ ʩʬʝʨʝ ʪʫʨʠʟʤʘ ʠ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ ʠʩʩʣʝʜʦʚʘʥʠʷ Rakhmonova 

(2024) ʠ Meliboev et al. (2024) ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʢʘʢ ʜʘʥʥʳʝ ʦʥʣʘʡʥ-ʟʘʧʠʩʝʡ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʟʘʛʨʫʟʢʠ, ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʪʤʝʥ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ. 

ʕʪʠ ʧʦʜʭʦʜʳ ʥʘʧʨʷʤʫʶ ʩʦʦʪʥʦʩʷʪʩʷ ʩ CRM-ʣʦʛʠʢʦʡ, ʛʜʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʧʨʦʛʥʦʟʦʚ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

ɼʚʦʡʥʠʢʦʚʘ ʠ ʜʨ. (2022) ʦʪʤʝʯʘʶʪ, ʯʪʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʜʘʥʥʳʝ (ʪʝʢʩʪ, ʛʦʣʦʩ, 
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ʜʚʠʞʝʥʠʷ) ʧʦʤʦʛʘʶʪ ʦʮʝʥʠʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʣʠʝʥʪʦʚ ʠ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩ ʧʦʜ ʠʭ ʨʝʘʢʮʠʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʜʭʦʜʳ ʧʨʠʤʝʥʠʤʳ ʢ 

CRM ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʣʘʡʥ-ʟʘʧʠʩʴ ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʪʦʯʢʦʡ ʚʭʦʜʘ ʜʘʥʥʳʭ, ʥʦ 

ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʫʟʣʦʤ CRM. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʢʚʦʟʥʦʡ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ï 

ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʜʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ KPI ʚ BI-ʩʠʩʪʝʤʘʭ, ʬʦʨʤʠʨʫʷ 

ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ɸʥʘʣʠʪʠʢʘ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ CRM. 

ʉʦʚʨʝʤʝʥʥʳʝ CRM-ʩʠʩʪʝʤʳ ʧʝʨʝʭʦʜʷʪ ʦʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʘʥʘʣʠʪʠʢʝ, ʛʜʝ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (ML) ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ (AI) ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʉʦʛʣʘʩʥʦ Weinzierl et al. (2024), ML ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ (BPM), ʚʳʷʚʣʷʪʴ ʫʟʢʠʝ ʤʝʩʪʘ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ ʠ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ, ʧʨʝʚʨʘʱʘʷ CRM ʚ ʩʠʩʪʝʤʫ 

ʧʨʦʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

Bhardwaj et al. (2024) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʧʨʝʜʠʢʪʠʚʥʦʡ 

ʘʥʘʣʠʪʠʢʠ ʚ CRM ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʨʝʰʝʥʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʩ ʢʣʠʝʥʪʘʤʠ. ʇʦʜʦʙʥʳʝ ʧʦʜʭʦʜʳ ʧʨʠʤʝʥʠʤʳ ʚ ʩʠʩʪʝʤʘʭ 

ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʝʱʘʝʤʦʩʪʠ, ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʤʝʥ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʦʪʦʚ. Khan, Akter ʠ Islam (2024) ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

Big Data ʠ ʧʦʪʦʢʦʚʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ 

ʩʝʨʚʠʩʘ, ʧʦʜʯʸʨʢʠʚʘʷ ʚʘʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʚʟʛʣʷʜ ʧʨʝʜʣʘʛʘʝʪ Lin ʠ Chen (2025), ʨʘʩʩʤʘʪʨʠʚʘʷ CRM 

ʢʘʢ ʠʩʪʦʯʥʠʢ ʠʥʥʦʚʘʮʠʡ. ʀʭ ʧʦʜʭʦʜ data-driven CRM ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʥʘʣʠʟ 

ʢʣʠʝʥʪʩʢʠʭ ʜʘʥʥʳʭ ʧʦʤʦʛʘʝʪ ʢʦʤʧʘʥʠʷʤ ʙʳʩʪʨʝʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʩʝʨʚʠʩʳ. ɼʣʷ ʩʠʩʪʝʤ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʩʦʟʜʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʧʠʩʘʥʠʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ Liu et al. (2022) ʠ Samorani et al. (2022) ʧʦʜʥʠʤʘʶʪ ʚʦʧʨʦʩ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʠ ʠ ʵʪʠʢʠ ML-ʤʦʜʝʣʝʡ. ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʣʛʦʨʠʪʤʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʟʨʘʯʥʳʤʠ ʠ ʫʯʠʪʳʚʘʪʴ ʧʨʠʥʮʠʧʳ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʯʪʦʙʳ ʥʝ 

ʩʦʟʜʘʚʘʪʴ ʧʨʝʜʚʟʷʪʦʩʪʠ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʧʠʩʝʡ. Ledro et al. (2023) 

ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʫʩʧʝʰʥʦʝ ʚʥʝʜʨʝʥʠʝ AI ʪʨʝʙʫʝʪ ʟʨʝʣʳʭ ʧʨʦʮʝʩʩʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʠ ʧʦʵʪʘʧʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ï ʦʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, AI ʠ ML ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ CRM ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ 

ʵʢʦʩʠʩʪʝʤʫ, ʛʜʝ ʜʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʭʨʘʥʷʪʩʷ, ʥʦ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʦʚ, 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɼʣʷ ʩʠʩʪʝʤ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʵʪʦ 

ʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʧʘʩʩʠʚʥʦʛʦ ʙʨʦʥʠʨʦʚʘʥʠʷ ʢ ʘʜʘʧʪʠʚʥʳʤ, 

ʩʘʤʦʥʘʩʪʨʘʠʚʘʶʱʠʤʩʷ ʩʝʨʚʠʩʘʤ, ʩʧʦʩʦʙʥʳʤ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ. 

BI ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʀʥʪʝʛʨʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ Business Intelligence (BI) ʚ CRM-ʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʚʨʘʪʠʪʴ ʜʘʥʥʳʝ ʚ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʜʜʝʨʞʢʫ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʂʘʢ 
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ʧʦʢʘʟʳʚʘʶʪ Gon­alves et al. (2023), BI-ʜʘʰʙʦʨʜʳ ʩʣʫʞʘʪ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ 

ʤʝʞʜʫ ʘʥʘʣʠʪʠʢʦʡ ʠ ʫʧʨʘʚʣʝʥʠʝʤ: ʚʠʟʫʘʣʠʟʘʮʠʷ KPI (ʥʘʧʨʠʤʝʨ, MTTA, MTTR, 

Reopen Rate) ʧʦʤʦʛʘʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʠ ʜʠʥʘʤʠʢʫ ʢʣʠʝʥʪʩʢʠʭ ʦʙʨʘʱʝʥʠʡ. ʇʨʘʚʠʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʜʘʰʙʦʨʜʳ 

ʧʦʚʳʰʘʶʪ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʥʘ ʠʟʤʝʥʝʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. 

Li, Lin ʠ Zhang (2023) ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʪʦʡʯʠʚʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʢʣʠʝʥʪʩʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʬʦʨʤʠʨʫʷ ʢʫʣʴʪʫʨʫ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʦʚ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ CRM BI-ʠʥʩʪʨʫʤʝʥʪʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʜʠʥʳʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʢʦʥʪʫʨ: ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ, 

ʘʛʨʝʛʠʨʫʶʪʩʷ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ Weinzierl 

et al. (2024) ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ BI ʚʠʟʫʘʣʠʟʘʮʠʷ ʠʛʨʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ, ʧʦʤʦʛʘʷ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ML-

ʤʦʜʝʣʝʡ ʠ ʚʳʷʚʣʷʪʴ ʫʟʢʠʝ ʤʝʩʪʘ ʚ ʧʨʦʮʝʩʩʘʭ. 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʦʜʯʝʨʢʠʚʘʶʪ Abbas et al. (2024) ʠ ʄʘʢʘʨʦʚ ʠ 

ɺʦʣʯʠʢ (2024), ʩʚʷʟʳʚʘʷ BI ʩ ʢʦʥʪʨʦʣʝʤ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ. ɺ 

CRM BI ʤʦʞʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʣʥʦʪʫ, ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘʧʠʩʝʡ, 

ʬʦʨʤʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ ʜʦʚʝʨʠʷ ʢ ʠʥʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, BI ʧʦʚʳʰʘʝʪ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ï ʦʪʦʙʨʘʞʘʷ ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʮʠʦʥʥʳʝ ʤʝʪʨʠʢʠ, ʥʦ ʠ ʩʦʩʪʦʷʥʠʝ 

ʟʘʱʠʪʳ ʜʘʥʥʳʭ. 

ɺ ʮʝʣʦʤ BI ʧʨʝʚʨʘʱʘʝʪ CRM ʚ ʫʧʨʘʚʣʷʝʤʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ: 

ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʚ ʝʜʠʥʦʤ ʮʠʢʣʝ. ɼʣʷ 

ʩʠʩʪʝʤ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ BI-ʠʥʪʝʛʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʟʘʷʚʦʢ, ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ SLA ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, BI ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʪʯʸʪʥʦʩʪʠ, ʘ 

ʦʩʥʦʚʦʡ ʩʢʚʦʟʥʦʡ ʘʥʘʣʠʪʠʢʠ, ʦʙʲʝʜʠʥʷʶʱʝʡ CRM, ML ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ 

ʜʘʥʥʳʭ ʚ ʝʜʠʥʫʶ ʩʪʨʘʪʝʛʠʶ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ CRM ʠ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ. 

ʈʘʟʚʠʪʠʝ CRM ʠ ʩʠʩʪʝʤ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʜʚʠʞʝʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʵʢʦʩʠʩʪʝʤ, ʛʜʝ ʜʘʥʥʳʝ, ʘʥʘʣʠʪʠʢʘ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (AI) ʬʦʨʤʠʨʫʶʪ ʝʜʠʥʳʡ ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ. Ledro, 

Nosella ʠ Dalla Pozza (2023) ʦʪʤʝʯʘʶʪ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ AI ʚ CRM ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʶ ʫʩʣʫʛ, 

ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ ʟʨʝʣʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ. ʇʦʵʪʘʧʥʘʷ 

ʠʥʪʝʛʨʘʮʠʷ ï ʦʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ ʩʠʩʪʝʤ ï ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʦʩʥʦʚʘ ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ Lin ʠ Chen (2025) ʨʘʟʚʠʚʘʝʪ ʢʦʥʮʝʧʮʠʶ data-driven CRM, ʚ 

ʢʦʪʦʨʦʡ ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʠʥʥʦʚʘʮʠʡ. ɸʚʪʦʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʢʠ ʚ CRM ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʫʩʢʦʨʷʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ɺ ʩʠʩʪʝʤʘʭ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʩʧʠʩʘʥʠʡ ʠ ʘʜʘʧʪʠʚʥʳʭ ʠʥʪʝʨʬʝʡʩʘʭ, 

ʧʦʚʳʰʘʶʱʠʭ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉ ʧʦʟʠʮʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ Li, Lin ʠ Zhang (2023) ʚʚʦʜʷʪ ʧʦʥʷʪʠʝ sustainable 

CRM, ʛʜʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʠʟʤʝʨʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 
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ʧʨʠʙʳʣʠ, ʥʦ ʠ ʧʦ ʩʪʝʧʝʥʠ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ʋʩʪʦʡʯʠʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʦʤ 

ʢ ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʜʦʚʝʨʠʶ ʢʣʠʝʥʪʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. 

Rane et al. (2024) ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʦʙʲʝʜʠʥʝʥʠʝ AI, ML ʠ DL ʩʦʟʜʘʸʪ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʩʘʤʦʦʙʫʯʘʶʱʠʭʩʷ CRM-ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ 

ʧʦʚʝʜʝʥʠʝ ʢʣʠʝʥʪʦʚ ʠ ʦʧʪʠʤʠʟʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʪʸʪ ʨʦʣʴ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʡ (Kumari et al., 2023), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʟʘʱʠʱʸʥʥʦʩʪʴ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʘʥʘʣʠʪʠʢʠ (ɼʚʦʡʥʠʢʦʚʘ ʠ ʜʨ., 2022), ʩʧʦʩʦʙʥʦʡ ʫʯʠʪʳʚʘʪʴ 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʕʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ CRM. ʂʘʢ ʦʪʤʝʯʘʶʪ Samorani et al. (2022) ʠ Abbas et al. (2024), 

ʘʥʘʣʠʪʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʲʷʩʥʠʤʦʡ, ʩʧʨʘʚʝʜʣʠʚʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ. ɹʘʣʘʥʩ ʤʝʞʜʫ 

ʠʥʥʦʚʘʮʠʷʤʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ CRM 

ʙʫʜʫʱʝʛʦ ï ʩʠʩʪʝʤ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ, ʜʦʚʝʨʠʝ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʩʧʝʢʪʠʚʳ CRM ʠ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʩʚʷʟʘʥʳ ʩ ʧʝʨʝʭʦʜʦʤ 

ʢ ʩʘʤʦʦʙʫʯʘʶʱʠʤʩʷ, ʧʨʦʟʨʘʯʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʩʠʩʪʝʤʘʤ, ʛʜʝ ʨʝʰʝʥʠʷ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ, ʵʪʠʯʥʳʤ ʠ ʫʧʨʘʚʣʷʝʤʳʤ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʊʘʙʣʠʮʘ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ. 

ɸʥʘʣʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ CRM ʠ ʩʠʩʪʝʤ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʦʢʨʫʛ 

ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ: ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʠʥʪʝʛʨʘʮʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʥʝʜʨʝʥʠʝ BI-ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ 

ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʝʜʠʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. 

ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʚʳʷʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʦʮʝʥʢʠ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ 

ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ. ɺ ʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠʟ 

ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʘʥʘʣʠʪʠʢʠ ʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ CRM-ʩʠʩʪʝʤ. 

 
ʊʘʙʣʠʮʘ 1. ʃʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ 

ʜʘʥʥʳʤʠ ʠ ʘʥʘʣʠʪʠʢʦʡ ʚ CRM-ʩʠʩʪʝʤʘʭ. 

 

ʅʘʧʨʘʚʣʝʥʠʝ / 

ʊʝʤʘʪʠʢʘ 

ʀʩʪʦʯʥʠʢ ʆʩʥʦʚʥʳʝ ʠʜʝʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʝʘʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠ 

ʩʪʘʪʠʩʪʠʢʘ 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʢ 

ʪʝʤʝ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥ

ʠʝ ʥʝʷʚʦʢ (no-

show) ʚ ʦʥʣʘʡʥ-

ʟʘʧʠʩʠ 

Liu et al., 

2022 

ʀʥʪʝʨʧʨʝʪʠʨʫʝʤʘ

ʷ DL-ʤʦʜʝʣʴ 

ʧʨʦʛʥʦʟʠʨʫʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ 

ʋʨʦʚʝʥʴ ʥʝʷʚʦʢ 

~20 %; ʤʦʜʝʣʴ 

ʧʨʝʜʩʢʘʟʘʣʘ 83 % 

ʥʝʷʚʦʢ ʧʨʠ 17 % 

ɼʝʤʦʥʩʪʨʠʨʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ML-

ʤʦʜʝʣʝʡ ʚ CRM-
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ʥʝʷʚʢʠ ʧʘʮʠʝʥʪʦʚ 

ʧʨʠ ʦʥʣʘʡʥ-

ʟʘʧʠʩʠ. 

ʣʦʞʥʳʭ 

ʩʨʘʙʘʪʳʚʘʥʠʷʭ. 

ʩʠʩʪʝʤʘʭ ʦʥʣʘʡʥ-

ʟʘʧʠʩʠ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ 

ʢʣʠʝʥʪʦʚ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʩʧʠʩʘʥʠʡ. 

ʂʘʯʝʩʪʚʦ 

ʜʘʥʥʳʭ ʚ CRM 

Petroviĺ M., 

2020  

ɸʥʘʣʠʟ ʧʨʦʙʣʝʤ 

ʢʘʯʝʩʪʚʘ CRM-

ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʦʚ 

ʠʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. 

ʆʪʯʸʪ Experian: 80 

% ʢʦʤʧʘʥʠʡ ʥʝ 

ʠʤʝʶʪ 

ʤʝʭʘʥʠʟʤʦʚ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʜʘʥʥʳʭ; Gartner: 

33 % ʢʦʤʧʘʥʠʡ 

ʨʠʩʢʫʶʪ 

ʩʪʦʣʢʥʫʪʴʩʷ ʩ 

çʠʥʬʦʨʤʘʮʠʦʥʥʳ

ʤ ʢʨʠʟʠʩʦʤè. 

ʇʦʜʯʝʨʢʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ 

ʧʦʣʠʪʠʢʠ 

ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ ʜʘʥʥʳʭ 

(Data Governance) 

ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

CRM-ʩʠʩʪʝʤ 

ʦʥʣʘʡʥ-ʟʘʧʠʩʠ. 

ʋʧʨʘʚʣʝʥʠʝ 

ʢʘʯʝʩʪʚʦʤ 

ʜʘʥʥʳʭ ʚ CRM-

ʧʣʘʪʬʦʨʤʘʭ 

Albrecht, 

Overbeek & 

van de 

Weerd, 

2023  

ʈʘʟʨʘʙʦʪʘʥ 

ʬʨʝʡʤʚʦʨʢ 

ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ ʜʘʥʥʳʭ 

(Data Quality 

Management 

Framework). 

ʆʧʨʦʩ å 300 

ʢʦʤʧʘʥʠʡ: 44 % 

ʬʠʢʩʠʨʫʶʪ 

ʫʙʳʪʢʠ ʦʪ ʥʠʟʢʦʛʦ 

ʢʘʯʝʩʪʚʘ CRM-

ʜʘʥʥʳʭ (ʧʦʪʝʨʠ 

5ï20 % ʚʳʨʫʯʢʠ). 

ʇʦʜʪʚʝʨʞʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʩʪʨʦʝʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ 

ʢʦʥʪʨʦʣʷ ʠ 

ʚʘʣʠʜʘʮʠʠ ʜʘʥʥʳʭ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʘʨʭʠʪʝʢʪʫʨʳ 

ʦʥʣʘʡʥ-ʟʘʧʠʩʠ. 

ʄʘʰʠʥʥʦʝ 

ʦʙʫʯʝʥʠʝ ʚ 

ʫʧʨʘʚʣʝʥʠʠ 

ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤʠ 

Weinzierl et 

al., 2024  

ML ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

BPM-ʩʠʩʪʝʤ, 

ʩʦʢʨʘʱʘʷ 

ʠʟʜʝʨʞʢʠ ʠ 

ʫʣʫʯʰʘʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 

ML-ʘʣʛʦʨʠʪʤʳ 

ʜʦʢʘʟʘʣʠ 

ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʥʠʞʘʪʴ ʠʟʜʝʨʞʢʠ 

ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʨʫʪʠʥʥʳʝ 

ʧʨʦʮʝʩʩʳ. 

ʇʦʜʜʝʨʞʠʚʘʝʪ 

ʠʥʪʝʛʨʘʮʠʶ ML-

ʘʥʘʣʠʪʠʢʠ ʚ CRM-

ʩʠʩʪʝʤʳ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ SLA 

ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʟʘʷʚʦʢ ʚ ʦʥʣʘʡʥ-

ʟʘʧʠʩʠ. 

ʕʪʠʯʝʩʢʠʝ 

ʨʠʩʢʠ ML ʚ 

ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʧʨʠʸʤʦʚ 

Samorani et 

al., 2022  

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ 

ML-ʘʣʛʦʨʠʪʤʦʚ 

ʥʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʪʨʘʜʠʮʠʦʥʥʳʝ 

ML-ʤʦʜʝʣʠ 

ʫʩʠʣʠʚʘʶʪ 

ʨʘʩʦʚʳʝ ʨʘʟʣʠʯʠʷ; 

ʧʨʝʜʣʦʞʝʥ 

ʘʣʛʦʨʠʪʤ, 

ʫʩʪʨʘʥʷʶʱʠʡ 

ʩʠʩʪʝʤʥʫʶ 

ʧʨʝʜʚʟʷʪʦʩʪʴ. 

ʇʦʜʯʸʨʢʠʚʘʝʪ 

ʚʘʞʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ 

ʵʪʠʯʥʳʭ ʠ 

ʧʨʦʟʨʘʯʥʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʧʨʠ 

ʩʦʟʜʘʥʠʠ CRM ʠ 

ʩʠʩʪʝʤ ʦʥʣʘʡʥ-

ʟʘʧʠʩʠ. 

BI-ʜʘʰʙʦʨʜʳ 

ʜʣʷ ʘʥʘʣʠʟʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

Gonçalves 

et al., 2023  

BI-ʜʘʰʙʦʨʜʳ 

ʠʥʪʝʛʨʠʨʫʶʪ 

ʜʘʥʥʳʝ CRM ʠ 

ERP ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ KPI. 

ɺʥʝʜʨʝʥʠʝ Power 

BI ʩʦʢʨʘʪʠʣʦ 

ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ 

ʨʝʰʝʥʠʡ ʠ 

ʧʦʚʳʩʠʣʦ 

ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʢʦʥʪʨʦʣʷ KPI. 

ʇʦʜʪʚʝʨʞʜʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ BI-

ʜʘʰʙʦʨʜʦʚ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʟʘʷʚʦʢ ʠ SLA ʚ 

CRM-ʩʠʩʪʝʤʘʭ. 
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ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʟʘʱʠʪʘ ʜʘʥʥʳʭ 

ʚ CRM 

Kumari, 

Sarkar & 

Singh, 2023  

ʇʨʠʤʝʥʝʥʠʝ 

ʙʣʦʢʯʝʡʥʘ ʜʣʷ 

ʟʘʱʠʪʳ ʠ ʜʦʚʝʨʠʷ 

ʚ CRM. 

ɹʣʦʢʯʝʡʥ 

ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ 

ʜʘʥʥʳʭ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʘʫʜʠʪʘ, ʩʥʠʞʘʷ 

ʨʠʩʢ ʧʦʜʜʝʣʦʢ. 

ʇʦʜʜʝʨʞʠʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

(ʙʣʦʢʯʝʡʥ) ʜʣʷ 

ʟʘʱʠʪʳ 

ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʚ ʦʥʣʘʡʥ-

ʟʘʧʠʩʠ. 

ʀʥʪʝʛʨʘʮʠʷ AI 

ʚ CRM 

Ledro, 

Nosella & 

Dalla 

Pozza, 2023  

ɸʥʘʣʠʟ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʙʘʨʴʝʨʦʚ 

ʚʥʝʜʨʝʥʠʷ AI. 

ʆʧʨʝʜʝʣʝʥʳ 

ʢʣʶʯʝʚʳʝ ʫʩʣʦʚʠʷ 

ʫʩʧʝʰʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ: 

ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʜʘʥʥʳʭ, ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ, 

ʘʜʘʧʪʘʮʠʷ 

ʧʨʦʮʝʩʩʦʚ. 

ʇʦʤʦʛʘʝʪ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʪʨʘʪʝʛʠʠ 

ʚʥʝʜʨʝʥʠʷ AI-

ʘʥʘʣʠʪʠʢʠ ʚ CRM-

ʤʦʜʫʣʴ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʦʥʣʘʡʥ-ʟʘʧʠʩʠ. 

ʋʩʪʦʡʯʠʚʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

ʢʣʠʝʥʪʘʤʠ 

(Sustainable 

CRM) 

Li, Lin & 

Zhang, 

2023  

CRM-

ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʩʪʨʘʪʝʛʠʡ, 

ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʨʦʮʝʩʩʦʚ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʥʝʜʨʝʥʠʝ 

sustainable CRM 

ʧʦʚʳʰʘʝʪ 

ʣʦʷʣʴʥʦʩʪʴ 

ʢʣʠʝʥʪʦʚ ʠ 

ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ 

ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʆʙʦʩʥʦʚʳʚʘʝʪ 

ʚʢʣʶʯʝʥʠʝ 

ʧʨʠʥʮʠʧʦʚ 

ʫʩʪʦʡʯʠʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʚ CRM-

ʘʨʭʠʪʝʢʪʫʨʫ 

ʦʥʣʘʡʥ-ʟʘʧʠʩʠ. 

ʈʝʛʠʦʥʘʣʴʥʳʡ 

ʨʳʥʦʢ CRM 

(ʈʦʩʩʠʷ ʠ 

ʂʘʟʘʭʩʪʘʥ) 

ʂʨʫʪʷʢʦʚ 

ɺ.ʉ., 2022 

ʀʩʩʣʝʜʦʚʘʥʘ 

ʩʧʝʮʠʬʠʢʘ 

ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ 

ʨʳʥʢʘ CRM-

ʪʝʭʥʦʣʦʛʠʡ. 

ʆʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʠʤʧʦʨʪʥʦʛʦ ʇʆ ʠ 

ʥʝʜʦʩʪʘʪʦʢ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʨʝʰʝʥʠʡ; 

ʮʠʬʨʦʚʘʷ 

ʟʨʝʣʦʩʪʴ ʨʳʥʢʘ ï 

ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ. 

ʇʦʜʪʚʝʨʞʜʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ 

CRM-ʨʝʰʝʥʠʡ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʘʜʘʧʪʘʮʠʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʢʘʟʘʭʩʪʘʥʩʢʠʭ 

ʨʝʘʣʠʡ. 

 

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʚʝʜʫʱʠʝ ʤʠʨʦʚʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʟʥʘʯʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ 

ʢʘʢ ʮʝʥʪʨʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʵʬʬʝʢʪʠʚʥʳʭ CRM-ʩʠʩʪʝʤ. ʈʘʙʦʪʳ Liu et al. (2022) 

ʠ Samorani et al. (2022) ʧʦʢʘʟʳʚʘʶʪ ʧʦʪʝʥʮʠʘʣ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ 

ʘʣʛʦʨʠʪʤʦʚ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ. Petroviĺ (2020) ʠ Albrecht et al. (2023) ʧʦʜʯʸʨʢʠʚʘʶʪ 

ʚʘʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʢʦʨʨʝʢʪʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ Gon­alves et al. (2023) ʠ 

Weinzierl et al. (2024) ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ BI-ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ. 



Actual problems of modern science ς 2026 

196 

ʂʨʦʤʝ ʪʦʛʦ, ʧʫʙʣʠʢʘʮʠʠ Kumari et al. (2023) ʠ Li, Lin & Zhang (2023) 

ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʦʚʝʨʠʷ ʢ 

ʮʠʬʨʦʚʳʤ ʩʠʩʪʝʤʘʤ ï ʘʩʧʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤʠ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ CRM ʠ ʧʣʘʪʬʦʨʤ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ. ʈʝʛʠʦʥʘʣʴʥʳʝ 

ʨʘʙʦʪʳ (ʂʨʫʪʷʢʦʚ, 2022; ʄʫʩʘʣʠʝʚʘ ʠ ʜʨ., 2023) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 

ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʥʦʚʥʳʤ ʚʳʟʦʚʦʤ ʦʩʪʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʙʘʨʴʝʨʳ ʠ ʥʝʭʚʘʪʢʘ ʣʦʢʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʢʚʦʟʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʚ ʢʦʪʦʨʦʡ ʵʪʘʧʳ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʘʥʘʣʠʪʠʢʠ, 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ï ʠʤʝʥʥʦ ʪʘʢʘʷ ʢʦʥʮʝʧʮʠʷ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʜʘʥʥʦʡ 

ʤʘʛʠʩʪʝʨʩʢʦʡ ʨʘʙʦʪʳ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʶ ʜʘʥʥʳʤʠ ʚ CRM-ʩʠʩʪʝʤʘʭ ʠ ʩʝʨʚʠʩʘʭ ʦʥʣʘʡʥ-

ʟʘʧʠʩʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʣʠʝʥʪʩʢʠʭ ʩʝʨʚʠʩʦʚ 

ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, 

ʥʦ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ CRM-ʧʣʘʪʬʦʨʤ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʫʨʦʚʥʷ 

ʠʥʪʝʛʨʘʮʠʠ BI-ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ CRM-ʩʠʩʪʝʤ, 

ʚʢʣʶʯʘʷ Data Governance, ʚʠʟʫʘʣʴʥʫʶ ʘʥʘʣʠʪʠʢʫ, ʧʨʝʜʠʢʪʠʚʥʳʝ ʤʦʜʝʣʠ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ. ʅʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʸʥʥʦʛʦ ʦʙʟʦʨʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʝʜʠʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʵʢʦʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʧʨʦʮʝʩʩʳ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ, ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʧʦʜʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʘʤ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʮʠʬʨʦʚʳʭ ʩʝʨʚʠʩʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

CRM-ʩʠʩʪʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʣʠʝʥʪʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʚʥʝʜʨʝʥʠʷ data-driven 

ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ. ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʨʘʩʰʠʨʝʥʠʝʤ BI-ʘʥʘʣʠʪʠʢʠ ʠ ʨʘʟʚʠʪʠʝʤ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
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ɺ ʩʪʘʪʴʝ ʫʪʦʯʥʷʶʪʩʷ ʧʦʥʷʪʠʡʥʳʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʦʟʝʣʝʥʝʥʠʝʤ (ʚʢʣʶʯʘʷ ʧʨʦʩʪʝʡʰʠʝ ʩʠʩʪʝʤʳ ʩ ʚʴʶʱʠʤʠʩʷ ʨʘʩʪʝʥʠʷʤʠ), 

ʟʝʣʸʥʳʤ ʬʘʩʘʜʦʤ, living wall-ʩʠʩʪʝʤʘʤʠ ʠ ʞʠʚʳʤʠ ʙʠʦʘʜʘʧʪʠʚʥʳʤʠ ʬʘʩʘʜʘʤʠ. 

ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʩʚʝʜʝʥʠʷ ʚʩʝʭ ʪʠʧʦʚ 

ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʟʝʣʝʥʸʥʥʳʭ ʨʝʰʝʥʠʡ ʢ ʝʜʠʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʜ 

ʦʙʱʠʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ. ɺʳʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʠ ʬʘʢʪʦʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʩʠʩʪʝʤʳ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʩʪʳʝ ʚʴʶʱʠʝʩʷ ʩʠʩʪʝʤʳ, ʠʥʪʝʥʩʠʚʥʳʝ living wall-

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʙʠʦʘʜʘʧʪʠʚʥʳʝ ʬʘʩʘʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʛʨʘʞʜʘʶʱʫʶ ʦʙʦʣʦʯʢʫ ʟʜʘʥʠʷ, ʫʨʦʚʥʶ ʠʥʞʝʥʝʨʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 

ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʘ ʨʘʙʦʯʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʵʢʩʪʝʥʩʠʚʥʳʝ 

ʠ ʠʥʪʝʥʩʠʚʥʳʝ ʬʠʪʦʤʘʩʩʦʚʳʝ ʬʘʩʘʜʳ, ʘ ʪʘʢʞʝ ʙʠʦʘʜʘʧʪʠʚʥʳʝ ʞʠʚʳʝ ʬʘʩʘʜʳ. 

ɺ ʨʘʤʢʘʭ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʧʦʣʥʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʞʠʚʦʡ ʬʘʩʘʜ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʢʘʢ ʣʶʙʦʡ ʚʘʨʠʘʥʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ, ʘ ʢʘʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʢʪʠʚʥʫʶ ʬʘʩʘʜʥʫʶ ʩʠʩʪʝʤʫ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ 

ʙʠʦʢʦʤʧʦʥʝʥʪʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʝ ʠ ʤʦʜʝʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʚʦʡ ʬʘʩʘʜ, ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ, green fa­ade, 

living wall, ʙʠʦʘʜʘʧʪʠʚʥʳʡ ʬʘʩʘʜ, ʫʩʪʦʡʯʠʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʨʭʠʪʝʢʪʫʨʥʘʷ 

ʵʢʦʣʦʛʠʷ. 

 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʨʘʢʪʠʢʝ ʧʘʨʘʤʝʪʨʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʡ 

ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ɺʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ 
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ʦʛʨʘʞʜʘʶʱʝʡ ʦʙʦʣʦʯʢʠ ʢʘʢ ʵʣʝʤʝʥʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ɺ 

ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʟʝʣʝʥʝʥʠʷ ʧʦʣʫʯʘʶʪ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʥʘʫʯʥʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʦʭʨʘʥʷʝʪʩʷ 

ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʘʷ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ: ʧʦʥʷʪʠʝ çʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝè 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʙʦʙʱʘʶʱʝʝ [1], çʟʝʣʸʥʳʡ ʬʘʩʘʜè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʴʶʱʠʭʩʷ ʨʘʩʪʝʥʠʡ [2], çliving wallè ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʠʥʞʝʥʝʨʥʘʷ ʤʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ [3], ʪʦʛʜʘ ʢʘʢ ʪʝʨʤʠʥʳ çʞʠʚʘʷ ʩʪʝʥʘè ʠ 

çʞʠʚʦʡ ʬʘʩʘʜè ʥʝʨʝʜʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʙʝʟ ʯʸʪʢʦʛʦ ʨʘʟʛʨʘʥʠʯʝʥʠʷ [4]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜ ʦʜʥʦʡ ʨʫʙʨʠʢʦʡ ʦʢʘʟʳʚʘʶʪʩʷ ʠ ʧʨʦʩʪʳʝ ʚʴʶʱʠʝʩʷ 

ʨʘʩʪʝʥʠʷ ʫ ʩʪʝʥʳ, ʠ ʢʦʤʧʦʟʠʪʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʤʦʜʫʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʠ 

ʙʠʦʨʝʘʢʪʠʚʥʳʝ ʦʙʦʣʦʯʢʠ, ʯʪʦ ʜʝʣʘʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʨʘʩʧʣʳʚʯʘʪʦʡ ʠ ʦʩʣʘʙʣʷʝʪ 

ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʪʦʯʥʦʩʪʴ.  

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʦʩʪʦʤ 

ʠʥʪʝʨʝʩʘ ʢ ʟʝʣʸʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʣʠʯʘʪʴ 

ʪʠʧʦʣʦʛʠʯʝʩʢʠ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʬʘʩʘʜʥʳʭ ʩʠʩʪʝʤ. ɺ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʜʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʩʪʘʥʦʚʠʪʩʷ ʨʝʟʝʨʚʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ: ʦʥʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ 

ʟʘʪʝʥʝʥʠʝ, ʦʭʣʘʞʜʝʥʠʝ, ʫʣʫʯʰʝʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʩʥʠʞʝʥʠʝ ʟʘʧʳʣʸʥʥʦʩʪʠ ʠ 

ʧʦʚʳʰʝʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ [5]. ʆʜʥʘʢʦ ʤʘʩʰʪʘʙʳ ʠ ʤʝʭʘʥʠʟʤʳ 

ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʨʘʟʣʠʯʥʳ. ɽʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ, ʨʘʟʛʦʚʦʨ 

ʦ ʞʠʚʦʤ ʬʘʩʘʜʝ ʥʝʠʟʙʝʞʥʦ ʩʚʦʜʠʪʩʷ ʢ ʦʙʱʝʤʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʦʟʝʣʝʥʝʥʠʶ, 

ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʨʠʪʠʯʥʦ ʧʦʥʠʤʘʪʴ, ʢʘʢʦʡ 

ʠʤʝʥʥʦ ʢʣʘʩʩ ʨʝʰʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. 

ʎʝʣʴʶ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʣʦʩʴ ʫʪʦʯʥʠʪʴ ʩʦʜʝʨʞʘʥʠʷ ʧʦʥʷʪʠʷ 

çʞʠʚʦʡ ʬʘʩʘʜè, ʧʨʝʜʣʘʛʘʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʝʛʦ ʦʩʥʦʚʥʳʭ 

ʪʠʧʦʚ, ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʘʥʘʣʠʟʘ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʘʥʘʣʠʟ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʧʫʙʣʠʢʘʮʠʡ ʦ green fa­ade-ʩʠʩʪʝʤʘʭ, living wall-ʢʦʥʩʪʨʫʢʮʠʷʭ, 

ʙʠʦʨʝʘʢʪʠʚʥʳʭ ʠ ʙʠʦʘʜʘʧʪʠʚʥʳʭ ʬʘʩʘʜʘʭ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʩʤʝʰʠʚʘʪʴ ʨʝʰʝʥʠʷ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ, ʘ ʦʮʝʥʠʚʘʪʴ ʠʭ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ, ʥʦ 

ʚʥʫʪʨʝʥʥʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʪʠʧʦʣʦʛʠʠ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʣʠʯʘʪʴ ʙʘʟʦʚʳʝ ʪʝʨʤʠʥʳ. ɺʝʨʪʠʢʘʣʴʥʦʝ 

ʦʟʝʣʝʥʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ ʨʦʜʦʚʦʝ ʧʦʥʷʪʠʝ, ʦʭʚʘʪʳʚʘʶʱʝʝ ʚʩʝ 

ʩʧʦʩʦʙʳ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʙʣʠʟʢʠʭ ʢ 

ʚʝʨʪʠʢʘʣʴʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʭ [6]. ɿʝʣʸʥʳʡ ʬʘʩʘʜ (green fa­ade) ï ʵʪʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʵʢʩʪʝʥʩʠʚʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ ʚʴʶʱʠʭʩʷ ʨʘʩʪʝʥʠʡ, ʫʢʦʨʝʥʸʥʥʳʭ ʚ 

ʛʨʫʥʪʝ ʠʣʠ ʢʦʥʪʝʡʥʝʨʝ ʠ ʧʦʜʥʠʤʘʶʱʠʭʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʩʪʝʥʝ ʣʠʙʦ ʯʝʨʝʟ 

ʦʧʦʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ [7]. Living wall-ʩʠʩʪʝʤʘ, ʥʘʧʨʦʪʠʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʥʪʝʥʩʠʚʥʫʶ ʠʥʞʝʥʝʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʪʝʥʠʷ ʨʘʟʤʝʱʘʶʪʩʷ ʚ 

ʤʦʜʫʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ (ʢʘʩʩʝʪʘʭ, ʧʘʥʝʣʷʭ, ʣʦʪʢʘʭ ʠʣʠ ʤʘʪʘʭ), ʟʘʢʨʝʧʣʸʥʥʳʭ ʥʘ 

ʥʝʩʫʱʝʤ ʦʩʥʦʚʘʥʠʠ. ɺʝʛʝʪʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʬʦʨʤʠʨʫʝʪʩʷ ʣʠʙʦ 

ʥʘ ʦʩʥʦʚʝ ʩʫʙʩʪʨʘʪʘ, ʣʠʙʦ ʧʦ ʛʠʜʨʦʧʦʥʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʧʨʠ ʵʪʦʤ ʦʙʘ ʚʘʨʠʘʥʪʘ 

ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʤʦʜʫʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 
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ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʦʨʦʰʝʥʠʷ, ʜʨʝʥʘʞʘ, ʧʠʪʘʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ [8]. ɺ ʨʘʤʢʘʭ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʧʦʜ ʞʠʚʳʤ ʬʘʩʘʜʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʥʠʤʘʪʴ ʥʝ ʣʶʙʦʡ 

ʦʟʝʣʝʥʸʥʥʳʡ ʬʘʩʘʜ, ʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʢʪʠʚʥʫʶ ʬʘʩʘʜʥʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʫʶ 

ʚʢʣʶʯʸʥ ʞʠʚʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʠ ʢʦʪʦʨʘʷ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ, ʤʠʢʨʦʢʣʠʤʘʪʘ, ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʠʣʠ ʵʥʝʨʛʦʦʙʤʝʥʘ. ʇʨʠ 

ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʟʝʣʸʥʳʡ ʬʘʩʘʜ ʠ living wall ʥʝ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʦʙʩʫʞʜʝʥʠʷ, ʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʨʘʟʥʳʝ ʢʣʘʩʩʳ ʚʥʫʪʨʠ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ 

ʣʠʥʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʵʪʫ ʣʠʥʠʶ ʚʢʣʶʯʘʝʪʩʷ ʪʨʝʪʠʡ ʢʣʘʩʩ ï ʙʠʦʘʜʘʧʪʠʚʥʳʡ 

ʞʠʚʦʡ ʬʘʩʘʜ, ʛʜʝ ʞʠʚʦʡ ʢʦʤʧʦʥʝʥʪ ʫʞʝ ʥʝ ʧʨʦʩʪʦ ʧʦʢʨʳʚʘʝʪ ʩʪʝʥʫ, ʘ 

ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʫʧʨʘʚʣʷʝʤʦʡ ʠʥʞʝʥʝʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ [9]. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʨʦʠʪʩʷ ʧʦ ʪʨʸʤ ʫʨʦʚʥʷʤ: ʵʢʩʪʝʥʩʠʚʥʳʝ 

ʬʠʪʦʤʘʩʩʦʚʳʝ ʬʘʩʘʜʳ, ʠʥʪʝʥʩʠʚʥʳʝ ʬʠʪʦʤʘʩʩʦʚʳʝ ʬʘʩʘʜʳ ʠ ʙʠʦʘʜʘʧʪʠʚʥʳʝ 

ʞʠʚʳʝ ʬʘʩʘʜʳ. ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʚʳʜʝʣʷʶʪʩʷ ʧʦʜʪʠʧʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ 

ʧʦ ʠʩʪʦʯʥʠʢʫ ʨʦʩʪʘ, ʩʪʝʧʝʥʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʩʧʦʩʦʙʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʦʣʦʯʢʦʡ ʟʜʘʥʠʷ. ʊʘʢʘʷ ʩʭʝʤʘ ʚʘʞʥʘ ʧʦʪʦʤʫ, ʯʪʦ ʫʞʝ ʥʘ 

ʫʨʦʚʥʝ ʪʠʧʦʣʦʛʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦ ʩʪʦʠʤʦʩʪʠ, 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ. 

 
ʊʘʙʣʠʮʘ 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʞʠʚʳʭ ʬʘʩʘʜʦʚ ʧʦ ʪʠʧʫ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ 

ʩʪʝʧʝʥʠ ʠʥʞʝʥʝʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. 

 

ʂʣʘʩʩ ʇʦʜʪʠʧ ɹʠʦʣʦʛʠʯʝʩʢʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ-

ʠʥʞʝʥʝʨʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʂʣʶʯʝʚʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ 

ʕʢʩʪʝʥʩʠʚʥ

ʳʡ 

ʬʠʪʦʤʘʩʩʦʚ

ʳʡ ʞʠʚʦʡ 

ʬʘʩʘʜ 

ʇʨʷʤʦʡ 

ʟʝʣʸʥʳʡ 

ʬʘʩʘʜ 

ɺʴʶʱʠʝʩʷ 

ʨʘʩʪʝʥʠʷ 

ʈʦʩʪ ʠʟ ʛʨʫʥʪʘ ʫ 

ʦʩʥʦʚʘʥʠʷ ʩʪʝʥʳ; 

ʨʘʩʪʝʥʠʝ ʮʝʧʣʷʝʪʩʷ ʟʘ 

ʬʘʩʘʜ ʙʝʟ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʢʘʨʢʘʩʘ 

ʄʠʥʠʤʘʣʴʥʘʷ 

ʩʪʦʠʤʦʩʪʴ ʠ ʥʠʟʢʘʷ 

ʠʥʞʝʥʝʨʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ; ʨʠʩʢ 

ʣʦʢʘʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʪʜʝʣʢʫ 

ʕʢʩʪʝʥʩʠʚʥ

ʳʡ 

ʬʠʪʦʤʘʩʩʦʚ

ʳʡ ʞʠʚʦʡ 

ʬʘʩʘʜ 

ʅʝʧʨʷʤʦʡ 

ʟʝʣʸʥʳʡ 

ʬʘʩʘʜ 

ɺʴʶʱʠʝʩʷ 

ʨʘʩʪʝʥʠʷ 

ʈʦʩʪ ʠʟ ʛʨʫʥʪʘ ʠʣʠ 

ʢʦʥʪʝʡʥʝʨʘ; 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʦʩʳ, 

ʩʝʪʢʠ, ʰʧʘʣʝʨʳ, 

ʦʪʩʪʫʧʘʶʱʠʝ ʦʪ ʩʪʝʥʳ 

ʃʫʯʰʝʝ 

ʧʨʦʚʝʪʨʠʚʘʥʠʝ 

ʟʘʟʦʨʘ ʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ 

ʢʦʥʪʘʢʪ ʩʦ ʩʪʝʥʦʡ; 

ʪʨʝʙʫʝʪʩʷ 

ʦʪʜʝʣʴʥʘʷ 

ʧʦʜʩʠʩʪʝʤʘ 

ʀʥʪʝʥʩʠʚʥ

ʳʡ 

ʬʠʪʦʤʘʩʩʦʚ

ʳʡ ʞʠʚʦʡ 

ʬʘʩʘʜ 

ʄʦʜʫʣʴʥʘ

ʷ living 

wall-

ʩʠʩʪʝʤʘ 

ʊʨʘʚʷʥʠʩʪʳʝ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʳʝ 

ʚʠʜʳ, 

ʤʥʦʛʦʣʝʪʥʠʢʠ 

ʂʘʩʩʝʪʳ, ʧʘʥʝʣʠ ʠʣʠ 

ʢʦʥʪʝʡʥʝʨʳ ʥʘ ʢʘʨʢʘʩʝ; 

ʩʫʙʩʪʨʘʪ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʣʠʚ, 

ʜʨʝʥʘʞ, ʩʤʝʥʷʝʤʳʝ 

ʤʦʜʫʣʠ 

ɹʳʩʪʨʦʝ ʩʧʣʦʰʥʦʝ 

ʦʟʝʣʝʥʝʥʠʝ ʠ 

ʚʳʩʦʢʘʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ; 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 
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ʂʣʘʩʩ ʇʦʜʪʠʧ ɹʠʦʣʦʛʠʯʝʩʢʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ-

ʠʥʞʝʥʝʨʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʂʣʶʯʝʚʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ 

ʀʥʪʝʥʩʠʚʥ

ʳʡ 

ʬʠʪʦʤʘʩʩʦʚ

ʳʡ ʞʠʚʦʡ 

ʬʘʩʘʜ 

ʅʝʧʨʝʨʳʚ

ʥʘʷ 

ʤʘʪʦʚʘʷ/ʛʠ

ʜʨʦʧʦʥʥʘʷ 

ʩʠʩʪʝʤʘ 

ʊʨʘʚʷʥʠʩʪʳʝ 

ʚʠʜʳ, ʤʭʠ, 

ʧʦʯʚʦʧʦʢʨʦʚʥʳ

ʝ ʨʘʩʪʝʥʠʷ 

ɺʦʡʣʦʯʥʳʝ ʧʦʣʦʪʥʘ, 

ʢʘʨʤʘʥʳ, ʪʦʥʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʡ 

ʠʣʠ ʛʠʜʨʦʧʦʥʠʢʘ; 

ʧʦʩʪʦʷʥʥʘʷ ʧʦʜʘʯʘ ʚʦʜʳ 

ʠ ʧʠʪʘʥʠʷ 

ʄʘʣʘʷ ʪʦʣʱʠʥʘ ʠ 

ʛʠʙʢʦʩʪʴ ʨʠʩʫʥʢʘ; 

ʚʳʩʦʢʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʠʥʞʝʥʝʨʠʠ ʠ 

ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ 

ɹʠʦʘʜʘʧʪʠʚ

ʥʳʡ ʞʠʚʦʡ 

ʬʘʩʘʜ 

ʌʦʪʦʙʠʦʨʝ

ʘʢʪʦʨʥʳʡ 

ʬʘʩʘʜ 

ʄʠʢʨʦʚʦʜʦʨʦʩʣ

ʠ, ʘʢʚʘʢʫʣʴʪʫʨʳ 

ʇʨʦʟʨʘʯʥʳʝ ʧʘʥʝʣʠ-

ʙʠʦʨʝʘʢʪʦʨʳ ʩ ʞʠʜʢʦʡ 

ʩʨʝʜʦʡ, 

ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, 

ʧʦʜʘʯʝʡ CO  ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʫʧʨʘʚʣʝʥʠʝʤ 

ʌʘʩʘʜ ʩʦʚʤʝʱʘʝʪ 

ʟʘʪʝʥʝʥʠʝ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʙʠʦʤʘʩʩʳ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʬʠʣʴʪʨʘʮʠʶ; 

ʚʳʩʦʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʨʦʛ 

ɹʠʦʘʜʘʧʪʠʚ

ʥʳʡ ʞʠʚʦʡ 

ʬʘʩʘʜ 

ʂʠʥʝʪʠʯʝʩ

ʢʠʡ/ʜʚʦʡʥ

ʦʡ 

ʙʠʦʘʜʘʧʪʠ

ʚʥʳʡ 

ʬʘʩʘʜ 

ʈʘʩʪʝʥʠʷ ʚ 

ʟʘʱʠʱʸʥʥʦʡ 

ʧʦʣʦʩʪʠ ʠʣʠ 

ʨʝʛʫʣʠʨʫʝʤʦʡ 

ʦʙʦʣʦʯʢʝ 

ɼʚʦʡʥʘʷ ʦʙʦʣʦʯʢʘ, 

ʧʦʜʚʠʞʥʳʝ ʚʥʝʰʥʠʝ 

ʵʣʝʤʝʥʪʳ, ʨʝʛʫʣʠʨʫʝʤʘʷ 

ʚʝʥʪʠʣʷʮʠʷ, ʚʣʘʞʥʦʩʪʴ 

ʠ ʠʥʩʦʣʷʮʠʷ 

ʆʙʝʩʧʝʯʠʚʘʝʪ 

ʨʝʛʫʣʠʨʫʝʤʳʡ 

ʤʠʢʨʦʢʣʠʤʘʪ; 

ʦʪʣʠʯʘʝʪʩʷ 

ʩʣʦʞʥʦʩʪʴʶ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 

ʕʢʩʪʝʥʩʠʚʥʳʝ ʬʠʪʦʤʘʩʩʦʚʳʝ ʬʘʩʘʜʳ ʦʙʨʘʟʫʶʪ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ 

ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʦʟʝʣʝʥʝʥʠʶ ʢʣʘʩʩ. ʀʭ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʣʦʛʠʢʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʧʘʩʩʠʚʥʦʤ ʟʘʪʝʥʝʥʠʠ, ʠʩʧʘʨʠʪʝʣʴʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʩʣʦʷ ʤʝʞʜʫ ʥʘʨʫʞʥʦʡ ʩʨʝʜʦʡ ʠ ʩʪʝʥʦʡ. ʇʨʷʤʳʝ 

ʟʝʣʸʥʳʝ ʬʘʩʘʜʳ ʦʩʦʙʝʥʥʦ ʵʢʦʥʦʤʠʯʥʳ, ʥʦ ʩʦʟʜʘʶʪ ʙʦʣʝʝ ʪʝʩʥʳʡ ʢʦʥʪʘʢʪ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʦʪʜʝʣʢʦʡ, ʪʦʛʜʘ ʢʘʢ ʥʝʧʨʷʤʳʝ ʩʠʩʪʝʤʳ ʩʦ ʰʧʘʣʝʨʘʤʠ ʠ 

ʪʨʦʩʘʤʠ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʟʘʟʦʨʦʤ, ʚʝʥʪʠʣʷʮʠʝʡ ʠ ʧʫʪʷʤʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ 

[10]. ɼʣʷ ʘʨʭʠʪʝʢʪʦʨʘ ʵʪʦ ʚʘʞʥʦ: ʜʘʞʝ ʚʥʫʪʨʠ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʨʦʩʪʦʡ ʛʨʫʧʧʳ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʀʥʪʝʥʩʠʚʥʳʝ ʬʠʪʦʤʘʩʩʦʚʳʝ ʬʘʩʘʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ living wall-ʩʠʩʪʝʤʘʤʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʝʣʸʥʳʭ ʬʘʩʘʜʦʚ ʦʥʠ ʥʝ ʟʘʚʠʩʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʪ ʨʦʩʪʘ ʣʠʘʥ ʠ 

ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʣʦʰʥʦʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʨʘʩʪʝʥʠʡ ʠ ʩʦʟʜʘʚʘʪʴ ʢʦʤʧʦʟʠʮʠʦʥʥʦ 

ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ [10]. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʨʥʘʤʝʥʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʮʚʝʪʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʠ ʣʦʢʘʣʴʥʳʭ 

ʙʠʦʬʠʣʴʥʳʭ ʘʢʮʝʥʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʝʸ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʩʪʦʷʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʳ 

ʦʨʦʰʝʥʠʷ, ʧʠʪʘʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʟʘʤʝʥʫ ʨʘʩʪʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʪʨʝʙʫʶʪ 

ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ [11].  

ɹʠʦʘʜʘʧʪʠʚʥʳʝ ʞʠʚʳʝ ʬʘʩʘʜʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʤʝʶʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪ ʦʪ ʧʨʦʩʪʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ. ɿʜʝʩʴ ʞʠʚʘʷ 

ʩʨʝʜʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʬʘʩʘʜʝ, ʥʦ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʫʧʨʘʚʣʷʝʤʦʡ ʦʙʦʣʦʯʢʠ. ɺ ʨʘʙʦʪʘʭ ʧʦ ʙʠʦʘʜʘʧʪʠʚʥʳʤ ʬʘʩʘʜʘʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʦʪʦʙʠʦʨʝʘʢʪʠʚʥʳʝ ʧʘʥʝʣʠ 

ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʥʝ ʜʝʢʦʨʘʪʠʚʥʳʤ ʩʣʦʝʤ, ʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 

ʚʳʨʘʙʦʪʢʠ ʙʠʦʤʘʩʩʳ, ʟʘʪʝʥʝʥʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ [12]. ʊʘʢ, ʚ 

ʧʨʦʝʢʪʝ BIQ House, ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʉ. ɸ. ʂʠʟʠʣʦʚʦʡ, 129 ʬʦʪʦʙʠʦʨʝʘʢʪʠʚʥʳʭ 

ʧʘʥʝʣʝʡ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 200 ʤĮ ʦʙʝʩʧʝʯʠʚʘʣʠ ʜʦ ʪʨʝʪʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʟʜʘʥʠʷ ʚ ʦʪʦʧʣʝʥʠʠ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ [13]. ʕʪʦ ʫʞʝ ʠʥʦʡ 

ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʠʚʦʛʦ ʬʘʩʘʜʘ: ʦʥ ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʪʦʣʴʢʦ 

ʪʝʨʨʠʪʦʨʠʝʡ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʩʪʘʥʦʚʠʪʩʷ ʨʘʙʦʪʘʶʱʝʡ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʦʡ. 

ʂ ʙʠʦʘʜʘʧʪʠʚʥʦʤʫ ʢʣʘʩʩʫ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠ ʨʝʰʝʥʠʷ ʩ ʢʠʥʝʪʠʯʝʩʢʦʡ ʠʣʠ 

ʜʚʦʡʥʦʡ ʦʙʦʣʦʯʢʦʡ, ʛʜʝ ʚʥʝʰʥʷʷ ʩʠʩʪʝʤʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʦʩʚʝʱʸʥʥʦʩʪʠ, ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʬʘʩʘʜʘ 

ʩʦʟʜʘʸʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʨʝʞʠʤ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ɺ ʩʪʘʪʴʝ ʊ. ɺ. ɾʣʫʜʦʚʦʡ ʠ 

ʅ. ʅ. ʂʘʛʘʥʦʚʠʯ ʙʠʦʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢʠʥʝʪʠʯʝʩʢʠʡ ʬʘʩʘʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʠʤʝʥʥʦ ʢʘʢ ʦʙʦʣʦʯʢʘ, ʩʧʦʩʦʙʥʘʷ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʛʫʣʠʨʫʝʤʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʜʣʷ 

ʦʟʝʣʝʥʝʥʠʷ ʜʘʞʝ ʚ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [13]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʩʣʝʜʥʠʡ ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʧʫʥʢʪ ï ʙʠʦʘʜʘʧʪʠʚʥʳʡ ʞʠʚʦʡ ʬʘʩʘʜ ï 

ʧʨʠʥʮʠʧʠʘʣʝʥ ʜʣʷ ʚʩʝʡ ʩʪʘʪʴʠ: ʙʝʟ ʥʝʛʦ ʘʥʘʣʠʟ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʚʦʜʠʣʩʷ ʙʳ 

ʪʦʣʴʢʦ ʢ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʦʟʝʣʝʥʝʥʠʶ. 

ʉ ʧʦʟʠʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʡ ʠ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦ ʚʩʝʭ ʪʨʸʭ ʢʣʘʩʩʘʭ, ʥʦ ʧʦ-ʨʘʟʥʦʤʫ. 

ʕʢʩʪʝʥʩʠʚʥʳʝ ʟʝʣʸʥʳʝ ʬʘʩʘʜʳ ʨʘʙʦʪʘʶʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʢ ʧʘʩʩʠʚʥʳʡ ʵʢʨʘʥ ʦʪ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʚʝʪʨʘ. Living wall-ʩʠʩʪʝʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʷʪ 

ʩʫʙʩʪʨʘʪ, ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ ʠ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ 

ʙʫʬʝʨʥʳʡ ʵʬʬʝʢʪ ʠ ʧʦʚʳʰʘʝʪ ʧʦʪʝʥʮʠʘʣ ʣʦʢʘʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ [8]. 

ɹʠʦʘʜʘʧʪʠʚʥʳʝ ʬʘʩʘʜʳ ʠʜʫʪ ʜʘʣʴʰʝ: ʦʥʠ ʩʧʦʩʦʙʥʳ ʩʦʯʝʪʘʪʴ ʟʘʪʝʥʝʥʠʝ ʩ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜʳ, ʚʳʨʘʱʠʚʘʥʠʷ ʙʠʦʤʘʩʩʳ, 

ʘʜʘʧʪʘʮʠʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʠʥʦʛʜʘ ï ʩ ʯʘʩʪʠʯʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʮʠʢʣʦʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʞʝ ʥʝʣʴʟʷ ʦʮʝʥʠʚʘʪʴ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʚʩʝʭ 

ʛʨʫʧʧ. ʕʢʩʪʝʥʩʠʚʥʳʝ ʩʠʩʪʝʤʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳ, ʭʦʨʦʰʦ ʚʧʠʩʳʚʘʶʪʩʷ ʚ 

ʧʘʩʩʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʧʦʤʦʛʘʶʪ ʩʥʠʞʘʪʴ ʧʝʨʝʛʨʝʚ ʬʘʩʘʜʦʚ ʧʨʠ ʫʤʝʨʝʥʥʳʭ 

ʟʘʪʨʘʪʘʭ. ʀʥʪʝʥʩʠʚʥʳʝ living wall-ʩʠʩʪʝʤʳ ʜʘʶʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ 

ʚʠʟʫʘʣʴʥʳʡ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʣʫʯʰʝ ʨʘʙʦʪʘʶʪ ʢʘʢ 

ʙʠʦʬʠʣʴʥʳʡ ʤʝʜʠʘʪʦʨ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʥʦ ʪʨʝʙʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚʦʜʳ ʠ ʩʝʨʚʠʩʘ [4]. ɹʠʦʘʜʘʧʪʠʚʥʳʝ ʬʘʩʘʜʳ ʦʙʣʘʜʘʶʪ 

ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʩʦʝʜʠʥʷʶʪ ʞʠʚʫʶ 

ʩʨʝʜʫ, ʠʥʞʝʥʝʨʥʫʶ ʘʚʪʦʤʘʪʠʢʫ ʠ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʘʜʘʧʪʘʮʠʶ, ʦʜʥʘʢʦ ʠʤʝʥʥʦ 
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ʦʥʠ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʦʪʢʘʟʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʩʪʦʠʤʦʩʪʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʞʠʚʳʭ ʬʘʩʘʜʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʧʦ ʠʭ ʪʠʧʘʤ. ɼʣʷ ʟʝʣʸʥʳʭ ʬʘʩʘʜʦʚ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʠʭ ʩʝʟʦʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʣʠʩʪʦʚʦʛʦ ʧʦʢʨʦʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ 

ʩʪʝʥʳ. ɺ ʩʠʩʪʝʤʘʭ ʪʠʧʘ living wall ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʨʠʩʫʥʦʢ, 

ʧʣʦʪʥʦʩʪʴ ʦʟʝʣʝʥʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦ-ʪʘʢʪʠʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. ɺ 

ʙʠʦʘʜʘʧʪʠʚʥʳʭ ʬʘʩʘʜʘʭ ʢ ʵʪʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʦʙʘʚʣʷʝʪʩʷ ʦʙʨʘʟ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʦʙʦʣʦʯʢʠ, ʩʧʦʩʦʙʥʦʡ ʢ ʠʟʤʝʥʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʦʪʚʝʪ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ.ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʞʠʚʦʛʦ 

ʬʘʩʘʜʘ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʠ ʩʚʷʟʘʥʦ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʘʜʘʧʪʠʚʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʩʠʩʪʝʤʝ. 

 
ʊʘʙʣʠʮʘ 2. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʞʠʚʳʭ ʬʘʩʘʜʦʚ ʚ ʩʠʩʪʝʤʝ ʫʩʪʦʡʯʠʚʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ.  

 

ʂʣʘʩʩ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ 

ɸʨʭʠʪʝʢʪʫʨʥʳʡ 

ʧʦʪʝʥʮʠʘʣ 

ʕʢʩʧʣʫʘʪʘʮʠʦ

ʥʥʘʷ 

ʩʣʦʞʥʦʩʪʴ 

ʂʣʶʯʝʚʦʡ 

ʨʠʩʢ 

ʕʢʩʪʝʥʩʠʚʥʳʝ 

ʬʠʪʦʤʘʩʩʦʚʳ

ʝ ʬʘʩʘʜʳ 

ʇʘʩʩʠʚʥʦʝ 

ʟʘʪʝʥʝʥʠʝ, ʩʥʠʞʝʥʠʝ 

ʧʝʨʝʛʨʝʚʘ, 

ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʝ, 

ʫʤʝʨʝʥʥʦʝ 

ʫʣʫʯʰʝʥʠʝ 

ʤʠʢʨʦʢʣʠʤʘʪʘ 

ɽʩʪʝʩʪʚʝʥʥʘʷ 

ʩʝʟʦʥʥʘʷ 

ʜʠʥʘʤʠʢʘ, ʤʷʛʢʘʷ 

ʠʥʪʝʛʨʘʮʠʷ ʚ 

ʦʙʨʘʟ ʟʜʘʥʠʷ 

ʅʠʟʢʘʷ ʠʣʠ 

ʩʨʝʜʥʷʷ; 

ʪʨʝʙʫʝʪʩʷ ʫʭʦʜ 

ʟʘ ʨʘʩʪʝʥʠʷʤʠ 

ʠ ʢʦʥʪʨʦʣʴ 

ʦʧʦʨ 

ʄʝʜʣʝʥʥʦʝ 

ʟʘʨʘʩʪʘʥʠʝ, 

ʢʣʠʤʘʪʠʯʝʩʢʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ, 

ʨʠʩʢ 

ʣʦʢʘʣʴʥʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ 

ʦʪʜʝʣʢʠ 

ʀʥʪʝʥʩʠʚʥʳʝ 

ʬʠʪʦʤʘʩʩʦʚʳ

ʝ ʬʘʩʘʜʳ 

ɺʳʨʘʞʝʥʥʳʡ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ

, ʘʢʫʩʪʠʯʝʩʢʠʡ ʠ 

ʚʠʟʫʘʣʴʥʳʡ ʵʬʬʝʢʪ; 

ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ 

ʧʦʢʨʳʪʠʝ 

ɺʳʩʦʢʘʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ, 

ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʚʘʪʴ 

ʩʧʣʦʰʥʳʝ 

ʟʝʣʸʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ɺʳʩʦʢʘʷ; 

ʥʝʦʙʭʦʜʠʤʳ 

ʧʦʣʠʚ, ʜʨʝʥʘʞ, 

ʧʠʪʘʥʠʝ, 

ʟʘʤʝʥʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʝʨʚʠʩ 

ʆʪʢʘʟ 

ʠʥʞʝʥʝʨʥʳʭ 

ʩʠʩʪʝʤ, 

ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ 

ʩʦʜʝʨʞʘʥʠʷ, 

ʜʝʛʨʘʜʘʮʠʷ 

ʚʠʜʘ ʧʨʠ 

ʧʣʦʭʦʤ ʫʭʦʜʝ 

ɹʠʦʘʜʘʧʪʠʚʥ

ʳʝ ʞʠʚʳʝ 

ʬʘʩʘʜʳ 

ʉʦʯʝʪʘʥʠʝ ʟʘʪʝʥʝʥʠʷ, 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʘʜʘʧʪʘʮʠʠ, ʙʠʦʤʘʩʩʳ 

ʠ ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʦʙʨʘʟʘ ʘʢʪʠʚʥʦʡ, 

çʨʘʙʦʪʘʶʱʝʡè 

ʦʙʦʣʦʯʢʠ; 

ʚʳʩʦʢʠʡ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʩʪʘʪʫʩ ʦʙʲʝʢʪʘ 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ; 

ʪʨʝʙʫʝʪʩʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥ

ʘʨʥʘʷ 

ʢʦʦʨʜʠʥʘʮʠʷ 

ʘʨʭʠʪʝʢʪʫʨʳ, 

ʠʥʞʝʥʝʨʠʠ ʠ 

ɺʳʩʦʢʠʡ 

ʢʘʧʠʪʘʣʴʥʳʡ 

ʧʦʨʦʛ, 

ʩʣʦʞʥʦʩʪʴ 

ʫʟʣʦʚ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʘʚʪʦʤʘʪʠʢʠ ʠ 
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ʂʣʘʩʩ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ 

ɸʨʭʠʪʝʢʪʫʨʥʳʡ 

ʧʦʪʝʥʮʠʘʣ 

ʕʢʩʧʣʫʘʪʘʮʠʦ

ʥʥʘʷ 

ʩʣʦʞʥʦʩʪʴ 

ʂʣʶʯʝʚʦʡ 

ʨʠʩʢ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʢʘʯʝʩʪʚʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʦʜʯʝʨʢʠʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʞʠʚʳʭ 

ʬʘʩʘʜʦʚ ʩ ʫʯʝʪʦʤ ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ, ʙʝʟʫʩʣʦʚʥʦ ʚʘʞʥʦʛʦ ʜʣʷ ʘʥʘʣʠʟʘ. 

ʊʦ, ʯʪʦ ʜʣʷ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʜʣʷ ʜʨʫʛʦʛʦ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʦʛʨʘʥʠʯʝʥʠʝʤ. ʅʘʧʨʠʤʝʨ, ʤʘʣʘʷ ʠʥʞʝʥʝʨʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʟʝʣʸʥʦʛʦ 

ʬʘʩʘʜʘ ʜʝʣʘʝʪ ʝʛʦ ʫʩʪʦʡʯʠʚʳʤ ʚ ʧʘʩʩʠʚʥʦʤ ʩʮʝʥʘʨʠʠ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʘʩʩʦʨʪʠʤʝʥʪ ʨʘʩʪʝʥʠʡ ʠ ʩʢʦʨʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʨʳʪʠʷ. 

ʅʘʦʙʦʨʦʪ, ʚʳʩʦʢʘʷ ʫʧʨʘʚʣʷʝʤʦʩʪʴ living wall ʠ ʙʠʦʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ 

ʨʘʩʰʠʨʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʬʘʩʘʜʘ, ʥʦ ʜʝʣʘʝʪ ʦʙʲʝʢʪ ʙʦʣʝʝ 

ʟʘʚʠʩʠʤʳʤ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʦʤʝʥʪʘʣʴʥʳʡ 

ʚʠʟʫʘʣʴʥʳʡ ʵʬʬʝʢʪ, ʥʦ ʠ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʝʸ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɼʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʙʠʦʘʜʘʧʪʠʚʥʳʭ ʬʘʩʘʜʦʚ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʢʘʨʢʘʩʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʠʜʨʦʠʟʦʣʷʮʠʠ, ʥʘʜʸʞʥʦʩʪʴ ʜʨʝʥʘʞʘ, 

ʨʝʞʠʤ ʟʘʤʝʥʳ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʭʦʜ ʚʦʜʳ ʠ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦʩʪʴ 

ʨʝʛʣʘʤʝʥʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ [5]. ɽʩʣʠ ʵʪʠ ʚʦʧʨʦʩʳ ʥʝ ʨʝʰʝʥʳ ʟʘʨʘʥʝʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ ʤʘʩʢʠʨʦʚʘʪʴʥʝ ʩʤʦʞʝʪ ʩʪʘʪʴ ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʩʪʦʣʴ ʨʝʩʫʨʩʦʸʤʢʦʡ ʠ ʪʨʫʜʥʦʦʙʩʣʫʞʠʚʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʝʧʝʥʴʶ ʠʥʞʝʥʝʨʥʦʡ ʩʣʦʞʥʦʩʪʠ ʬʘʩʘʜʘ, ʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʝʛʦ 

ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɼʣʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʨʘʢʪʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʦʣʦʞʝʥʠʷ. ɺʳʙʦʨ ʪʠʧʘ ʞʠʚʦʛʦ ʬʘʩʘʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʝ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ, ʙʶʜʞʝʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ 

ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʫʪʦʯʥʷʝʪʩʷ ʝʛʦ ʪʠʧʦʣʦʛʠʯʝʩʢʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʕʢʩʪʝʥʩʠʚʥʳʝ ʟʝʣʸʥʳʝ 

ʬʘʩʘʜʳ ʨʘʮʠʦʥʘʣʴʥʳ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʙʶʜʞʝʪʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʥʘ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʦʚ ʧʘʩʩʠʚʥʦʛʦ ʟʘʪʝʥʝʥʠʷ. ʉʠʩʪʝʤʳ 

ʪʠʧʘ living wall ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʦʙʲʝʢʪʘʭ, 

ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʢʦʤʧʦʟʠʮʠʷ ʠ ʚʳʨʘʞʝʥʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʵʬʬʝʢʪ. 

ɹʠʦʘʜʘʧʪʠʚʥʳʝ ʬʘʩʘʜʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʫʶ ʛʨʫʧʧʫ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʫʶ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʥʘʣʠʯʠʝ 

ʦʙʦʩʥʦʚʘʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʨʘʢʪʦʚʘʪʴ ʠʭ ʢʘʢ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʦʛʨʘʞʜʘʶʱʠʝ ʩʠʩʪʝʤʳ [14].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʥʷʪʠʝ çʞʠʚʦʡ 

ʬʘʩʘʜè ʥʝ ʩʣʝʜʫʝʪ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʧʦʥʷʪʠʝʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʦʟʝʣʝʥʝʥʠʷ. ɺʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʨʦʜʦʚʘʷ ʢʘʪʝʛʦʨʠʷ, 

ʦʭʚʘʪʳʚʘʶʱʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʦʩʦʙʦʚ ʠʥʪʝʛʨʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ 
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ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʦʙʦʣʦʯʢʫ ʟʜʘʥʠʷ, ʪʦʛʜʘ ʢʘʢ çʞʠʚʦʡ ʬʘʩʘʜè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʣʠʰʴ ʦʜʥʫ ʠʟ ʬʦʨʤ ʝʸ ʨʝʘʣʠʟʘʮʠʠ.ɺ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʳʜʝʣʷʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʚʢʣʶʯʘʷ ʵʢʩʪʝʥʩʠʚʥʳʝ ʬʠʪʦʤʘʩʩʦʚʳʝ ʬʘʩʘʜʳ, ʠʥʪʝʥʩʠʚʥʳʝ 

ʩʠʩʪʝʤʳ ʪʠʧʘ living wall ʠ ʙʠʦʘʜʘʧʪʠʚʥʳʝ ʬʘʩʘʜʳ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ 

ʧʨʦʝʢʪʥʦʡ ʧʨʘʢʪʠʢʝ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʩʤʝʰʝʥʠʷ ʧʦʥʷʪʠʡ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʫʶ ʦʮʝʥʢʫ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʰʝʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʥʷʪʠʝ çʞʠʚʦʡ 

ʬʘʩʘʜè ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʪʦʡʯʠʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʢʪʠʚʥʫʶ ʦʛʨʘʞʜʘʶʱʫʶ ʩʠʩʪʝʤʫ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʘ ʥʝ ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʦʟʝʣʝʥʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʝʣʸʥʳʝ ʬʘʩʘʜʳ, ʩʠʩʪʝʤʳ ʪʠʧʘ living wall ʠ 

ʙʠʦʘʜʘʧʪʠʚʥʳʝ ʬʘʩʘʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʝʜʠʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʩʪʝʧʝʥʠ ʠʥʞʝʥʝʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ.ʕʢʩʪʝʥʩʠʚʥʳʝ ʨʝʰʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʚʪʦʥʦʤʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʧʦʨʦʡ 

ʥʘ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ; ʠʥʪʝʥʩʠʚʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʧʨʘʚʣʷʝʤʦʩʪʴ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; ʙʠʦʘʜʘʧʪʠʚʥʳʝ ʬʘʩʘʜʳ 

ʬʦʨʤʠʨʫʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʦʙʦʣʦʯʢʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʥʘ ʩʪʳʢʝ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʠʥʞʝʥʝʨʠʠ ʠ ʙʠʦʣʦʛʠʠ.ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʨʨʝʢʪʥʘʷ ʦʮʝʥʢʘ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʸ ʚʥʝʜʨʝʥʠʷ 

ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʠ ʧʨʦʝʢʪʥʫʶ ʧʨʘʢʪʠʢʫ ʢʘʢ ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʘʥʘʣʠʟʘ 

ʠ ʚʳʙʦʨʘ ʨʝʰʝʥʠʡ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1 Radiĺ M., Brkoviĺ Dodig M., Auer T. Green Facades and Living WallsïA 

Review Establishing the Classification of Construction Types and Mapping the 

Benefits // Sustainability. 2019. Vol. 11. No. 17. Article 4579. 

2 Manso M., Castro-Gomes J. Green roof and green wall benefits and costs: A 

review of the quantitative evidence // Renewable and Sustainable Energy Reviews. 

2021. Vol. 135. Article 110111. 

3 Ascione F., Bianco N., De Masi R.F., de Rossi F., Vanoli G.P. Green Walls, 

a Critical Review: Knowledge Gaps, Design Parameters, Thermal Performances and 

Multi -Criteria Design Approaches // Energies. 2020. Vol. 13. No. 9. Article 2296. 

4 Ottelé M., Perini K., Fraaij A.L.A., Haas E.M., Raiteri R. Comparative life 

cycle analysis for green façades and living wall systems // Energy and Buildings. 

2011. Vol. 43. No. 12. P. 3419ï3429. 

5 Feng H., Hewage K. Lifecycle assessment of living walls: air purification 

and energy performance // Journal of Cleaner Production. 2014. Vol. 69. P. 91ï99. 



͎͊ͪ͘͜͜ ·͡·ͣ͒͊ · ͔ͭ͘͟͜ ͣ ͔͔͔ͫͪ͡͡ ς 2026 

207 

6 Liberalesso T., Oliveira Cruz C., Silva C.M., Manso M. Green infrastructure 

and public policies: An international review of green roofs and green walls incentives 

// Land Use Policy. 2020. Vol. 96. Article 104693. 

7 El Menshawy A.S., Mohamed A.F., Fathy N.M. A comparative study on 

green wall construction systems, case study: South valley campus of AASTMT // 

Case Studies in Construction Materials. 2021. Vol. 14. Article e00808. 

8 Karimi K., Bahadori M.N., Rezasoltani M., Shamsabadi E.A. Evaluation of 

effects of a green wall as a sustainable approach on reducing energy use in temperate 

and humid areas // Energy and Buildings. 2022. Vol. 272. Article 112342. 

9 Fensterseifer P., Almeida L.S.S., Sales A., de Souza H.A. A year-assessment 

of the suitability of a green façade to improve thermal performance of an affordable 

housing // Building and Environment. 2022. Vol. 228. Article 109888. 

10 Vox G., Blanco I., Schettini E. Green façades to control wall surface 

temperature in buildings // Building and Environment. 2018. Vol. 129. P. 154ï166. 

11 Besir A.B., Cuce E. Green roofs and facades: A comprehensive review // 

Renewable and Sustainable Energy Reviews. 2018. Vol. 82. Part 1. P. 915ï939. 

12 Wang P., Li D., Guo Y., Wang C., Wang M., Liu D. Vertical Greening 

Systems: Technological Benefits, Progress, and Prospects // Sustainability. 2022. 

Vol. 14. No. 20. Article 12997. 

13 ɾʣʫʜʦʚʘ ʊ.ɺ., ʂʘʛʘʥʦʚʠʯ ʅ.ʅ. ɹʠʦʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʦʙʦʣʦʯʢʘ 

ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʬʘʩʘʜʘ // SAFETY2018, ɽʢʘʪʝʨʠʥʙʫʨʛ, 4ï5 ʦʢʪʷʙʨʷ 2018 ʛ. ʉ. 

152ï156. 

14 ʂʠʟʠʣʦʚʘ ʉ.ɸ. ʋʨʦʚʥʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʙʠʦʘʜʘʧʪʠʚʥʳʭ 

ʬʘʩʘʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʘʢʚʘʢʫʣʴʪʫʨ // ʄʝʪʦʜʳ. 2022. ʉ. 

312ï314. DOI: 10.24412/cl-35672-2022-1-0080. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Actual problems of modern science ς 2026 

208 

 

ɻʈʅʊʀ 67.01.81 

 

 

̏˴˿˽˩˾ˮ˸˩˹́ˢ˶̎˹˻˩ ˮ˿˿˶˩˨˻ˤˢ˹ˮ˩ 
˽˾˻̉˹˻˿́˹̍̆ ̆ˢ˾ˢ˴́˩˾ˮ˿́ˮ˴ ˥˾̂˹́˻ˤ̍̆ 
˻˿˹˻ˤˢ˹ˮ˯ ˿ ˽˾ˮ˸˩˹˩˹ˮ˩˸ ˥˩˻˾˩̊˩́˴ˮ 

 

 

ʅ.ɼ. ɸʙʳʣʭʘʠʨʦʚʘ  
ʄʘʛʠʩʪʨʘʥʪ, ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʢʦʨʧʦʨʘʮʠʠ, ʛ. ɸʣʤʘʪʳ 

 

 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʦʩʥʦʚʘʥʠʡ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʥʘ ʩʣʘʙʳʭ ʛʨʫʥʪʘʭ. ʊʘʢʠʝ ʛʨʫʥʪʳ, ʢʘʢ 

ʩʫʛʣʠʥʢʠ, ʦʙʣʘʜʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʩʢʣʦʥʥʳ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʧʦʜ ʥʘʛʨʫʟʢʦʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʦʩʘʜʢʘʤ ʠ ʩʥʠʞʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʢʘʟʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ, 

ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʨʝʰʝʪʢʠ ʢʘʢ ʤʝʪʦʜʘ 

ʫʧʨʦʯʥʝʥʠʷ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʨʝʰʝʪʢʘ, ʩʣʘʙʳʝ ʛʨʫʥʪʳ, ʩʫʛʣʠʥʦʢ, ʱʝʙʝʥʴ, 

ʘʨʤʠʨʦʚʘʥʠʝ ʛʨʫʥʪʘ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʜʝʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʠʷ, 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʛʨʫʥʪʦʚʦʝ ʦʩʥʦʚʘʥʠʝ, ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, 

ʫʧʨʦʯʥʝʥʠʝ ʛʨʫʥʪʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʨʫʥʪïʛʝʦʨʝʰʝʪʢʘ. 

 

 

ɺʚʝʜʝʥʠʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʦʩʥʦʚʘʥʠʡ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʥʘ ʩʣʘʙʳʭ ʛʨʫʥʪʘʭ. ʊʘʢʠʝ ʛʨʫʥʪʳ, ʢʘʢ 

ʩʫʛʣʠʥʢʠ, ʦʙʣʘʜʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʩʢʣʦʥʥʳ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʧʦʜ ʥʘʛʨʫʟʢʦʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʦʩʘʜʢʘʤ ʠ ʩʥʠʞʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʦʯʥʝʥʠʷ ʦʩʥʦʚʘʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʝʦʨʝʰʝʪʦʢ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʘʨʤʠʨʦʚʘʥʠʝ ʛʨʫʥʪʘ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʠ ʧʦʚʳʰʝʥʠʝ ʝʛʦ 

ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɻʝʦʨʝʰʝʪʢʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʜʦʨʦʞʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʨʠ ʫʩʠʣʝʥʠʠ ʦʩʥʦʚʘʥʠʡ, ʦʜʥʘʢʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ 
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ʪʠʧʘ ʛʨʫʥʪʘ, ʫʩʣʦʚʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʚʦʧʨʦʩʳ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʮʝʥʢʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʩʥʦʚʘʥʠʡ: ʩʫʛʣʠʥʢʘ, ʱʝʙʥʷ, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ çʱʝʙʝʥʴïʩʫʛʣʠʥʦʢè, ʘ ʪʘʢʞʝ ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʨʝʰʝʪʢʠ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʢʘʟʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʛʝʦʨʝʰʝʪʢʠ ʢʘʢ ʤʝʪʦʜʘ ʫʧʨʦʯʥʝʥʠʷ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʜʚʠʛʦʚʳʭ ʥʘʛʨʫʟʦʢ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʫʛʣʠʥʦʢ ʠ ʱʝʙʝʥʴ, ʘ ʪʘʢʞʝ ʠʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚʘʨʠʘʥʪ 

ʘʨʤʠʨʦʚʘʥʠʷ ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ï ʛʝʦʨʝʰʝʪʢʠ. 

ʉʫʛʣʠʥʦʢ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʦʡ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʪʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ. ʑʝʙʝʥʴ, ʥʘʧʨʦʪʠʚ, ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʝʬʦʨʤʘʮʠʷʤ. 

ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʦʩʥʦʚʘʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʨʤʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠʤʝʥʷʣʘʩʴ ʧʦʣʠʤʝʨʥʘʷ ʛʝʦʨʝʰʝʪʢʘ 

ʦʙʲʝʤʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʷʯʝʠʩʪʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ. ɻʝʦʨʝʰʝʪʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʝʨʞʘʥʠʝ ʯʘʩʪʠʮ ʟʘʧʦʣʥʠʪʝʣʷ ʚ 

ʧʨʝʜʝʣʘʭ ʷʯʝʝʢ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʥʘʛʨʫʟʢʠ ʚ ʛʨʫʥʪʦʚʦʤ ʤʘʩʩʠʚʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʛʨʫʥʪʦʚ ʥʘ ʩʜʚʠʛ. ʋʩʪʘʥʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʞʝʩʪʢʫʶ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʨʘʤʫ ʩ ʩʠʩʪʝʤʦʡ ʥʘʛʨʫʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʧʝʨʝʜʘʚʘʪʴ ʚʝʨʪʠʢʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʙʨʘʟʝʮ. ʆʙʨʘʟʮʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʦʨʤʝ ʩ ʧʦʩʣʦʡʥʦʡ ʫʢʣʘʜʢʦʡ ʠ ʫʧʣʦʪʥʝʥʠʝʤ 

ʤʘʪʝʨʠʘʣʦʚ. ɺ ʘʨʤʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʛʝʦʨʝʰʝʪʢʘ ʨʘʟʤʝʱʘʣʘʩʴ ʤʝʞʜʫ ʩʣʦʷʤʠ 

ʛʨʫʥʪʘ. 

ʇʨʦʛʨʘʤʤʘ ʠʩʧʳʪʘʥʠʡ ʚʢʣʶʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʯʝʪʳʨʝʭ ʚʘʨʠʘʥʪʦʚ 

ʦʙʨʘʟʮʦʚ: ʩʫʛʣʠʥʦʢ, ʱʝʙʝʥʴ, ʩʠʩʪʝʤʘ çʩʫʛʣʠʥʦʢïɦ ʝʙʝʥʴè, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ 

çʩʫʛʣʠʥʦʢïɦ ʝʙʝʥʴïʛʝʦʨʝʰʝʪʢʘè. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʡ ʢ ʦʙʨʘʟʮʘʤ 

ʧʨʠʢʣʘʜʳʚʘʣʘʩʴ ʥʘʛʨʫʟʢʘ, ʚʳʟʳʚʘʶʱʘʷ ʩʜʚʠʛ, ʧʨʠ ʵʪʦʤ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʟʥʘʯʝʥʠʷ ʧʨʠʣʦʞʝʥʥʦʡ ʩʠʣʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʝʬʦʨʤʘʮʠʠ. 



Actual problems of modern science ς 2026 

210 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʥʘʛʨʫʟʢʦʡ ʠ ʜʝʬʦʨʤʘʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʥʪʦʚʳʭ 

ʩʠʩʪʝʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʫʛʣʠʥʢʘ ʧʦ ʛʨʘʥʠʮʝ ʛʨʫʥʪ-ʛʝʦʩʠʥʪʝʪʠʢʘ. 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʩʜʚʠʛ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʧʳʣʝʚʘʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʮʳ. ʇʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʪʱʘʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʚʣʘʞʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ 

ʚʳʧʦʣʥʷʣʠʩʴ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ: 0,1 ʄʇʘ, 

0,2 ʄʇʘ ʠ 0,3 ʄʇʘ. 

ʇʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

 
ʊʘʙʣʠʮʘ 1. ʇʨʦʛʨʘʤʤʘ ʠʩʧʳʪʘʥʠʡ. 

 

ɺʠʜ ʛʨʫʥʪʘ  ʉʦʩʪʘʚ  ʄʘʪʝʨʠʘʣ ʇʘʨʘʤʝʪʨʳ 

ʉʫʛʣʠʥʦʢ  100% - ű, ʉ 

ʑʝʙʝʥʴ  

ʌ 5-20 ʤʤ. 

100% - ű, ʉ 

ʉʫʛʣʠʥʦʢ +  

ʑʝʙʝʥʴ 

ʉʫʛ ï 70% 

ʑʝʙ ï 30% 

- ű, ʉ 

ʉʫʛʣʠʥʦʢ  100% ɻʝʦʨʝʰʝʪʢʘ ű, ʉ 

ʑʝʙʝʥʴ  

ʌ 5-20 ʤʤ. 

100% ɻʝʦʨʝʰʝʪʢʘ ű, ʉ 

ʉʫʛʣʠʥʦʢ +  

ʑʝʙʝʥʴ 

ʉʫʛ ï 70% 

ʑʝʙ ï 30% 

ɻʝʦʨʝʰʝʪʢʘ ű, ʉ 

 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʚ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ 

ʬʦʪʦʤʘʪʝʨʠʘʣʳ, ʦʪʨʘʞʘʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʪʴ 

ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʮʦʚ ʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ, ʭʦʜ ʠʩʧʳʪʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʨʫʥʪʘ ʩ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʤ ʘʨʤʠʨʫʶʱʠʤ 

ʵʣʝʤʝʥʪʦʤ. 

ʅʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʠʩʫʥʢʘʭ ʧʦʢʘʟʘʥʳ ʦʙʨʘʟʮʳ ʩʫʛʣʠʥʢʘ ʚ 

ʥʝʘʨʤʠʨʦʚʘʥʥʦʤ ʠ ʘʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʧʳʪʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʨʝʰʝʪʢʠ. ɼʘʥʥʳʝ ʬʦʪʦʤʘʪʝʨʠʘʣʳ ʠʣʣʶʩʪʨʠʨʫʶʪ 

ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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ʈʠʩʫʥʦʢ 1. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ ʩʫʛʣʠʥʢʘ ʘ) ʙʝʟ ʘʨʤʠʨʦʚʘʥʠʷ (ʙʝʟ 

ʛʝʦʨʝʰʝʪʢʠ), ʙ) ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ ʛʝʦʨʝʰʝʪʢʦʡ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʉʫʛʣʠʥʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. 
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ʈʠʩʫʥʦʢ 3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʫʛʣʠʥʢʘ ʙʝʟ ʘʨʤʠʨʦʚʘʥʠʷ ʚ ʩʜʚʠʛʦʚʦʤ ʧʨʠʙʦʨʝ, 

ʛʨʘʬʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

 

 
 

ʈʠʩʫʥʦʢ 4. ɼʠʘʛʨʘʤʤʘ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʩʫʛʣʠʥʢʘ ʙʝʟ 

ʘʨʤʠʨʦʚʘʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʜʚʠʛʘʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ: 

ʉʮʝʧʣʝʥʠʝ: 0,066 ʄʧʘ. 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ: 26Á. 
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ʈʠʩʫʥʦʢ 5. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʫʛʣʠʥʢʘ ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ ʛʝʦʨʝʰʝʪʢʦʡ ʚ 

ʩʜʚʠʛʦʚʦʤ ʧʨʠʙʦʨʝ, ʛʨʘʬʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

 

 
ʈʠʩʫʥʦʢ 6. ɼʠʘʛʨʘʤʤʘ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʩʫʛʣʠʥʢʘ ʩ 

ʘʨʤʠʨʦʚʘʥʠʝʤ ʛʝʦʨʝʰʝʪʢʦʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʜʚʠʛʘʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ: 

ʉʮʝʧʣʝʥʠʝ: 0,068 ʄʇʘ 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ: 34°. 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʜʚʠʛʫ 

ʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʠʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʦʯʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʮʝʧʣʝʥʠʷ ʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ. 

ɼʣʷ ʩʫʛʣʠʥʢʘ ʙʝʟ ʘʨʤʠʨʦʚʘʥʠʷ ʧʠʢʦʚʘʷ ʧʨʦʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʜʝʣʴʥʳʤ ʩʮʝʧʣʝʥʠʝʤ ʉ = 0,066 ʄʇʘ ʠ ʫʛʣʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ű = 26Á, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʩʚʷʟʥʦʛʦ ʛʨʫʥʪʘ. 



Actual problems of modern science ς 2026 

214 

ɺ ʠʩʧʳʪʘʥʠʷʭ ʩʫʛʣʠʥʢʘ ʩ ʛʝʦʨʝʰʝʪʢʦʡ, ʫʣʦʞʝʥʥʦʡ ʚ ʧʣʦʩʢʦʩʪʴ ʩʜʚʠʛʘ, 

ʧʠʢʦʚʘʷ ʧʨʦʯʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʉ = 0,068 ʄʇʘ, ʘ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

ʫʚʝʣʠʯʠʣʩʷ ʜʦ ű = 34Á. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʟʘ 

ʩʯʝʪ ʘʨʤʠʨʦʚʘʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʱʝʙʥʷ ʧʦ ʛʨʘʥʠʮʝ ʛʨʫʥʪ-ʛʝʦʩʠʥʪʝʪʠʢʘ. 

ɺ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʧʦʚʝʜʝʥʠʝ 

ʱʝʙʝʥʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ 

(ʛʝʦʨʝʰʝʪʢʦʡ) ʧʦ ʛʨʘʥʠʮʝ ʢʦʥʪʘʢʪʘ çʛʨʫʥʪïʛʝʦʩʠʥʪʝʪʠʢʘè. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ 

ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʱʝʙʥʷ ʠ ʩʪʝʧʝʥʠ ʠʭ ʠʟʤʝʥʝʥʠʷ 

ʧʨʠ ʥʘʣʠʯʠʠ ʘʨʤʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. ʀʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʱʝʙʝʥʴ ʢʘʢ 

ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟʥʘʯʘʣʴʥʦ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʟʘʮʝʧʣʝʥʠʷ ʯʘʩʪʠʮ. 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʛʝʦʨʝʰʝʪʢʠ ʚ ʩʪʨʫʢʪʫʨʫ ʱʝʙʝʥʦʯʥʦʛʦ ʩʣʦʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʯʘʩʪʠʮ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʧʦ ʛʨʘʥʠʮʝ ʢʦʥʪʘʢʪʘ. 

ɻʝʦʨʝʰʝʪʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʱʝʙʝʥʦʯʥʳʭ ʬʨʘʢʮʠʡ, ʬʦʨʤʠʨʫʷ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʥʠʞʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʢʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʘʨʤʠʨʦʚʘʥʥʳʤ ʱʝʙʥʝʤ. 
 

  

ʘ ʙ 

 

ʈʠʩʫʥʦʢ 7. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ ʱʝʙʥʷ. 

ʘ) ʙʝʟ ʘʨʤʠʨʦʚʘʥʠʷ (ʙʝʟ ʛʝʦʨʝʰʝʪʢʠ), ʙ) ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ ʛʝʦʨʝʰʝʪʢʦʡ. 
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ʈʠʩʫʥʦʢ 8. ʑʝʙʝʥʴ ʬʨʘʢʮʠʠ 5ï20 ʤʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 9. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʱʝʙʥʷ ʙʝʟ ʘʨʤʠʨʦʚʘʥʠʷ ʚ ʩʜʚʠʛʦʚʦʤ ʧʨʠʙʦʨʝ, 

ʛʨʘʬʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. 
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ʈʠʩʫʥʦʢ 10. ɼʠʘʛʨʘʤʤʘ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʱʝʙʥʷ ʙʝʟ 

ʘʨʤʠʨʦʚʘʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʜʚʠʛʘʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ: 

ʉʮʝʧʣʝʥʠʝ: 0,191 ʄʧʘ. 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ: 38°. 

 

 
 
ʈʠʩʫʥʦʢ 11. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʱʝʙʥʷ ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ ʛʝʦʨʝʰʝʪʢʦʡ ʚ ʩʜʚʠʛʦʚʦʤ 

ʧʨʠʙʦʨʝ, ʛʨʘʬʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. 
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ʈʠʩʫʥʦʢ 12. ɼʠʘʛʨʘʤʤʘ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʩʫʛʣʠʥʢʘ ʩ 

ʘʨʤʠʨʦʚʘʥʠʝʤ ʛʝʦʨʝʰʝʪʢʦʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʜʚʠʛʘʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ: 

ʉʮʝʧʣʝʥʠʝ: 0,094 ʄʧʘ. 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ: 56°. 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʜʚʠʛʫ 

ʱʝʙʥʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʩʮʝʧʣʝʥʠʷ ʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨ ʠʭ ʚʣʠʷʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʘʨʤʠʨʦʚʘʥʠʠ. 

ɼʣʷ ʥʝʘʨʤʠʨʦʚʘʥʥʦʛʦ ʱʝʙʥʷ ʧʠʢʦʚʘʷ ʧʨʦʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʥʘʯʝʥʠʝʤ ʩʮʝʧʣʝʥʠʷ ʉ = 0,191 ʄʇʘ ʠ ʫʛʣʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ű = 38Á, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʣʦʪʥʦʡ ʫʢʣʘʜʢʦʡ ʯʘʩʪʠʮ ʠ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʟʘʮʝʧʣʝʥʠʝʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʦʨʝʰʝʪʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʘ 

ʨʘʙʦʪʳ ʤʘʪʝʨʠʘʣʘ: ʧʠʢʦʚʘʷ ʧʨʦʯʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʉ = 0,094 ʄʇʘ, ʧʨʠ ʵʪʦʤ 

ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʜʦ ű = 56Á. ʋʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʠʣʝʥʠʠ ʤʝʞʯʘʩʪʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʦʛʨʘʥʠʯʝʥʠʠ ʧʦʜʚʠʞʥʦʩʪʠ ʟʝʨʝʥ ʱʝʙʥʷ ʟʘ ʩʯʝʪ ʘʨʤʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ 

ʛʝʦʨʝʰʝʪʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʤʝʩʠ ʩʫʛʣʠʥʢʘ ʠ ʱʝʙʥʷ ʧʦ ʛʨʘʥʠʮʝ ʛʨʫʥʪ-

ʛʝʦʩʠʥʪʝʪʠʢʘ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʤʝʩʠ ʩʚʷʟʥʳʭ ʠ ʥʝʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʲʝʜʠʥʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʞʜʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʩʤʝʩʴ ʩʫʛʣʠʥʢʘ ʠ ʱʝʙʥʷ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 70:30, ʩʦʯʝʪʘʶʱʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʮʝʧʣʝʥʠʝ ʩʫʛʣʠʥʢʘ ʩ ʚʳʩʦʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ, ʞʝʩʪʢʦʩʪʴʶ ʠ ʫʛʣʦʚʘʪʦʩʪʴʶ ʱʝʙʥʷ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʩ 

ʫʣʫʯʰʝʥʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
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ʘ ʙ 

 

ʈʠʩʫʥʦʢ 13. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ ʩʤʝʩʠ ʩʫʛʣʠʥʢʘ ʠ ʱʝʙʥʷ. 

ʘ) ʙʝʟ ʘʨʤʠʨʦʚʘʥʠʷ (ʙʝʟ ʛʝʦʨʝʰʝʪʢʠ), ʙ) ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ ʛʝʦʨʝʰʝʪʢʦʡ. 

 

 
 

ʈʠʩʫʥʦʢ 14. ʉʤʝʩʴ ʩʫʛʣʠʥʢʘ ʠ ʱʝʙʥʷ ʬʨʘʢʮʠʠ 5ï20 ʤʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. 
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ʈʠʩʫʥʦʢ 15. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʤʝʩʠ ʩʫʛʣʠʥʢʘ ʠ ʱʝʙʥʷ ʙʝʟ ʘʨʤʠʨʦʚʘʥʠʷ ʚ 

ʩʜʚʠʛʦʚʦʤ ʧʨʠʙʦʨʝ, ʛʨʘʬʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

 

 
 

ʈʠʩʫʥʦʢ 16. ɼʠʘʛʨʘʤʤʘ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʩʫʛʣʠʥʢʘ ʩʫʛʣʠʥʢʘ ʠ 

ʱʝʙʥʷ ʙʝʟ ʘʨʤʠʨʦʚʘʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʜʚʠʛʘʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ: 

ʉʮʝʧʣʝʥʠʝ: 0,021ʄʧʘ. 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ: 31°. 
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ʈʠʩʫʥʦʢ 17. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʤʝʩʠ ʩʫʛʣʠʥʢʘ ʠ ʱʝʙʥʷ ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ 

ʛʝʦʨʝʰʝʪʢʦʡ ʚ ʩʜʚʠʛʦʚʦʤ ʧʨʠʙʦʨʝ, ʛʨʘʬʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

 

 
 

ʈʠʩʫʥʦʢ 18. ɼʠʘʛʨʘʤʤʘ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʩʤʝʩʠ ʩʫʛʣʠʥʢʘ ʠ 

ʱʝʙʥʷ ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ ʛʝʦʨʝʰʝʪʢʦʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʜʚʠʛʘʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ: 

ʉʮʝʧʣʝʥʠʝ: 0,038 ʄʇʘ 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ: 37°. 

 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʩʤʝʩʠ ʩʫʛʣʠʥʢʘ ʠ ʱʝʙʥʷ ʚʠʜʥʦ, ʯʪʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʜʚʠʛʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʠʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʮʝʧʣʝʥʠʷ, ʪʘʢ ʠ 

ʫʛʣʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ. ɼʣʷ ʩʤʝʩʠ ʙʝʟ ʛʝʦʨʝʰʝʪʢʠ ʧʠʢʦʚʘʷ ʧʨʦʯʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ ʉ = 0,021 ʄʇʘ, ʘ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ű = 31Á, ʯʪʦ ʦʪʨʘʞʘʝʪ 
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ʙʘʟʦʚʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʤʝʩʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʤʝʨʝʥʥʫʶ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʦʨʝʰʝʪʢʠ ʚ ʧʣʦʩʢʦʩʪʠ ʩʜʚʠʛʘ ʧʠʢʦʚʘʷ ʧʨʦʯʥʦʩʪʴ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʉ = 0,038 ʄʇʘ, ʘ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʜʦ ű = 

37Á. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʤʝʪʥʦʤ ʫʩʠʣʝʥʠʠ ʤʝʞʯʘʩʪʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠ ʦʛʨʘʥʠʯʝʥʠʠ ʧʦʜʚʠʞʥʦʩʪʠ ʯʘʩʪʠʮ ʩʤʝʩʠ ʟʘ ʩʯʝʪ ʘʨʤʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ 

ʛʝʦʨʝʰʝʪʢʠ. ɺʚʝʜʝʥʠʝ ʛʝʦʨʝʰʝʪʢʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʩʩʠʚʝ, 

ʧʦʚʳʰʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʜʚʠʛʦʚʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʠ ʫʣʫʯʰʘʷ ʦʙʱʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʩʜʚʠʛ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʘʨʤʠʨʦʚʘʥʠʷ ʛʝʦʨʝʰʝʪʢʦʡ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʨʫʥʪʦʚ ʠ ʠʭ ʩʤʝʩʝʡ. ɼʣʷ ʩʫʛʣʠʥʢʘ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʨʝʰʝʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ 

ʩʮʝʧʣʝʥʠʷ (ʫʚʝʣʠʯʝʥʠʝ ʩ 0,066 ʄʇʘ ʜʦ 0,068 ʄʇʘ), ʦʜʥʘʢʦ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ï ʩ 26Á ʜʦ 34Á. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʘʨʤʠʨʦʚʘʥʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʩʠʣʠʚʘʝʪ 

ʤʝʞʯʘʩʪʠʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ ʯʘʩʪʠʮ, ʧʦʚʳʰʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʨʫʥʪʘ ʢ ʩʜʚʠʛʫ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʝʛʦ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʜʣʷ ʦʩʥʦʚʘʥʠʡ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʦʩʘʜʢʘʤ. 

ɼʣʷ ʱʝʙʥʷ ʭʘʨʘʢʪʝʨʥʘ ʠʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʛʝʦʨʝʰʝʪʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ʩ 

38Á ʜʦ 56%) ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʩʮʝʧʣʝʥʠʷ (ʩ 0,191 ʄʇʘ ʜʦ 0,094 

ʄʇʘ). ɼʘʥʥʳʡ ʵʬʬʝʢʪ ʦʙʫʩʣʦʚʣʝʥ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʟʘʮʝʧʣʝʥʠʷ 

ʯʘʩʪʠʮ ʱʝʙʥʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʛʝʦʨʝʰʝʪʢʠ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʫʩʪʦʡʯʠʚʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʥʘʧʨʷʞʝʥʠʡ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʪʨʝʥʠʷ ʠ ʩʥʠʞʘʝʪʩʷ ʚʢʣʘʜ ʘʜʛʝʟʠʦʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʘʪʝʨʠʘʣ ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʝʝ ʞʝʩʪʢʠʡ ʭʘʨʘʢʪʝʨ 

ʧʦʚʝʜʝʥʠʷ ʠ ʚʳʩʦʢʫʶ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʩʜʚʠʛʦʚʳʤ ʜʝʬʦʨʤʘʮʠʷʤ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʩʤʝʩʠ ʩʫʛʣʠʥʢʘ ʠ ʱʝʙʥʷ ʧʦʢʘʟʘʣ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʘʢ ʩʮʝʧʣʝʥʠʷ (ʩ 0,021 ʄʇʘ ʜʦ 0,038 ʄʇʘ), ʪʘʢ ʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ (ʩ 31Á ʜʦ 37Á) ʧʨʠ ʘʨʤʠʨʦʚʘʥʠʠ ʛʝʦʨʝʰʝʪʢʦʡ. ʇʦʣʫʯʝʥʥʳʡ ʵʬʬʝʢʪ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʩʚʦʡʩʪʚ: ʥʘʣʠʯʠʝ ʱʝʙʝʥʦʯʥʦʡ 

ʬʨʘʢʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʩʪ ʧʨʦʯʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʩʫʛʣʠʥʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʭʨʘʥʝʥʠʶ ʩʚʷʟʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ɺʚʝʜʝʥʠʝ ʛʝʦʨʝʰʝʪʢʠ 

ʫʩʠʣʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ, ʫʣʫʯʰʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʝʬʦʨʤʘʮʠʷʤ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʜʣʷ ʱʝʙʥʷ, ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʛʝʦʨʝʰʝʪʢʦʡ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʜʚʠʛʫ. ʆʜʥʘʢʦ ʩ ʫʯʝʪʦʤ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʥʘ 

ʩʣʘʙʳʭ ʛʨʫʥʪʘʭ ʥʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʤʝʩʠ ʩʫʛʣʠʥʢʘ ʠ ʱʝʙʥʷ ʩ ʛʝʦʨʝʰʝʪʢʦʡ çɻʝʦʤʘʢʩè. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ 
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ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʫʣʫʯʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʢʣʶʯʘʷ 

ʨʦʩʪ ʧʨʦʯʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ 

ʝʛʦ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʦʩʥʦʚʘʥʠʡ, ʦʪʢʦʩʦʚ, ʬʫʥʜʘʤʝʥʪʦʚ ʠ 

ʜʦʨʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

 
ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʜʚʠʛʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʛʨʫʥʪʦʚ ʠ ʩʤʝʩʠ ʩ 

ʛʝʦʨʝʰʝʪʢʦʡ ʠ ʙʝʟ ʥʝʝ. 

 

ʄʘʪʝʨʠʘʣ ɸʨʤʠʨʦʚʘʥʠʝ ʉʮʝʧʣʝʥʠ

ʝ, ʄʇʘ 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ, Á 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʉʫʛʣʠʥʦʢ ʅʝʪ 0,066 26 ʅʠʟʢʘʷ ʧʨʦʯʥʦʩʪʴ ʠ ʫʛʦʣ 

ʪʨʝʥʠʷ; ʩʣʘʙʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʜʚʠʛʫ 

ʉʫʛʣʠʥʦʢ ɻʝʦʨʝʰʝʪʢʘ 0,068 34 ʋʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ʪʨʝʥʠʷ; 

ʧʦʚʳʰʝʥʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ; ʩʮʝʧʣʝʥʠʝ 

ʧʦʯʪʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ 

ʑʝʙʝʥʴ ʅʝʪ 0,191 38 ɺʳʩʦʢʦʝ ʩʮʝʧʣʝʥʠʝ, ʥʦ 

ʫʤʝʨʝʥʥʳʡ ʫʛʦʣ ʪʨʝʥʠʷ; 

ʤʘʪʝʨʠʘʣ ʞʝʩʪʢʠʡ, ʥʦ 

ʤʝʥʝʝ ʫʧʨʘʚʣʷʝʤʳʡ 

ʑʝʙʝʥʴ ɻʝʦʨʝʰʝʪʢʘ 0,094 56 ʉʥʠʞʝʥʠʝ ʩʮʝʧʣʝʥʠʷ 

ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ 

ʫʛʣʘ ʪʨʝʥʠʷ; 

ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ 

ʩʜʚʠʛʫ 

ʉʤʝʩʴ 

ʩʫʛʣʠʥʢʘ + 

ʱʝʙʥʷ 

ʅʝʪ 0,021 31 ʉʣʘʙʦʝ ʩʮʝʧʣʝʥʠʝ, 

ʩʨʝʜʥʠʡ ʫʛʦʣ ʪʨʝʥʠʷ; 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʠʞʝ, ʯʝʤ 

ʫ ʯʠʩʪʦʛʦ ʱʝʙʥʷ 

ʉʤʝʩʴ 

ʩʫʛʣʠʥʢʘ + 

ʱʝʙʥʷ 

ɻʝʦʨʝʰʝʪʢʘ 0,038 37 ʆʧʪʠʤʘʣʴʥʳʡ ʙʘʣʘʥʩ 

ʧʨʦʯʥʦʩʪʠ ʠ 

ʧʣʘʩʪʠʯʥʦʩʪʠ; 

ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʜʣʷ ʩʣʘʙʳʭ ʦʩʥʦʚʘʥʠʡ 
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ɼʠʘʛʨʘʤʤʘ 1. ʇʘʨʘʤʝʪʨʳ ʧʨʦʯʥʦʩʪʠ ʩʤʝʩʝʡ. 

 

ɿʘʢʣʶʯʝʥʠʝ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʘʨʤʠʨʦʚʘʥʠʷ ʛʝʦʨʝʰʝʪʢʦʡ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʨʫʥʪʦʚ ʠ ʠʭ ʩʤʝʩʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʨʝʰʝʪʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʨʫʥʪʘ ʢ 

ʩʜʚʠʛʦʚʳʤ ʜʝʬʦʨʤʘʮʠʷʤ, ʫʣʫʯʰʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʧʦʜʚʠʞʥʦʩʪʴ ʯʘʩʪʠʮ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʣʘʙʳʭ ʦʩʥʦʚʘʥʠʡ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʦʩʘʜʢʘʤ. ɼʣʷ ʩʫʛʣʠʥʢʘ ʘʨʤʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʧʣʘʩʪʠʯʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʱʝʙʥʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʨʦʩʪ ʫʛʣʘ ʪʨʝʥʠʷ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʟʘ ʩʯʝʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʟʘʮʝʧʣʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ 

ʤʘʪʝʨʠʘʣ ʙʦʣʝʝ ʞʝʩʪʢʠʤ ʠ ʫʩʪʦʡʯʠʚʳʤ ʢ ʚʳʩʦʢʠʤ ʥʘʛʨʫʟʢʘʤ. 

ʆʧʪʠʤʘʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʯʝʪʘʥʠʷ ʧʨʦʯʥʦʩʪʠ, ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʤʝʩʠ ʩʫʛʣʠʥʢʘ ʠ ʱʝʙʥʷ ʩ ʛʝʦʨʝʰʝʪʢʦʡ 

çɻʝʦʤʘʢʩè. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʮʝʧʣʝʥʠʷ, 

ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʦʙʱʝʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʩʥʠʞʘʝʪ ʨʠʩʢ 

ʣʦʢʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʜʝʣʘʝʪ ʢʦʥʩʪʨʫʢʮʠʶ ʦʩʥʦʚʘʥʠʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʝʦʨʝʰʝʪʦʢ ʚ 

ʫʢʨʝʧʣʝʥʠʠ ʢʘʢ ʩʣʘʙʳʭ, ʪʘʢ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʩʥʦʚʘʥʠʡ, ʦʪʢʦʩʦʚ, 

ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʛʨʫʥʪïʛʝʦʩʠʥʪʝʪʠʢʘ, ʥʦ ʠ ʜʘʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ 

ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʨʝʰʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʢʦʥʦʤʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʨʝʟʫʣʴʪʘʪʳ 
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ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 

ʩʣʦʞʥʳʭ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 
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!L ˨ ̂˱˾˱˹˨˩˥˱ ˨˩ˣˮ˩́ ˿ˢˣˢ ̍Υ ˬˢ˿ˢ˹˨̍ 
ˮ˹́˩˶˶˩˴́ ˢ˾ ̍˶̍ ˻ ̍˾˸ˢ˹ ˸ ˨˩˹ˮ˩́˱˹ 

ˢ˶̍˽́ˢ˿́̍˾̂ 
 

 

ʃ.ɾ. ɹʘʣʤʫʭʘʥʦʚʘ 
ϧʘʟʘϨ ʪʽʣʽ ʤʝʥ ϸʜʝʙʠʝʪʽ ʧϸʥʽ ʤϰϤʘʣʽʤʽ, ˉ 53 ɾʆɹɹʄ, ʆʨʘʣ Ϩ. 

 

 

ɹײʣ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʠʜʝʷʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ 

 ʘʙʽʣʝʪʽʥץ ʤᴅʜʝʥʠʝʪʽʥ, ᴅʜʝʙʠ ʪʘʣʜʘʫ ץʳʨʤʘʥʜʳץʦ שʫʰʳʣʘʨʜʳץʳʣʳ ʦץʦʣʜʘʥʫ ʘʨץ

ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫ ʞʦʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. פʘʟʽʨʛʽ 

ʮʠʬʨʣʳץ ʜᴅʫʽʨʜʝ ʞʘʩ ײʨʧʘץʪʳש ʥʘʟʘʨʳʥ ᴅʜʝʙʠʝʪʢʝ ץʳʟʳץʪʳʨʫ, ʤᴅʪʽʥʜʽ ʪʝʨʝש 

ʪװʩʽʥʫ ʤʝʥ ʩʳʥʠ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ AI ײץʨʘʣʜʘʨʳʥ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫ ï ʟʘʤʘʥ ʪʘʣʘʙʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʦץʳʨʤʘʥ ʤᴅʜʝʥʠʝʪʽ, ᴅʜʝʙʠ ʪʘʣʜʘʫ, 

ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫ, ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ. 

 

 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ï ʪʝʢ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣ ʝʤʝʩ, ʦʣ ʦץʫʰʳʥʳ ᴅʜʝʙʠ 

ʤᴅʪʽʥʤʝʥ ʟʘʤʘʥʘʫʠ ʬʦʨʤʘʪʪʘ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤᴅʜʝʥʠ 

ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʢᴇʧʽʨ. ᴄʜʝʙʠʝʪ ʩʘʙʘסʳʥʘ AI ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʫᴅʞʽʥ ʘʨʪʪʳʨʘʜʳ, ʜʝʨʙʝʩ ʦץʫ ʪʨʘʝʢʪʦʨʠʷʩʳʥ 

 .ʪʳ ʜʘʤʳʪʘʜʳץʩʘʫʘʪʪʳʣʳ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ ʞᴅʥʝ ʮʠʬʨʣʳץ

ʄaϨcaʪʳ: ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʢᴇʤʝʛʽʤʝʥ ʦץʫʰʳʣʘʨʜʳש ʦץʳʨʤʘʥ 

ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ᴅʜʝʙʠ ʰʳסʘʨʤʘʣʘʨʜʳ ץʘʙʳʣʜʘʫ, ʪʘʣʜʘʫ, ʪװʩʽʥʫ 

ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫ.  

ʄiʥʜʝʪʪʝpi: 

- ᴄʜʝʙʠ ʰʳסʘʨʤʘʣʘʨʜʳ ʦץʳʪʫʜʘ ʟʘʤʘʥʘʫʠ AI ײץʨʘʣʜʘʨʳʥ (ChatGPT, 

Grammarly, Claude, ʪ.ʙ.) ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʞʦʣʜʘʨʳʥ ʘʥʳץʪʘʫ. 

- ᴄʜʝʙʠ ʪʘʣʜʘʫʜʘ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪᴅʩʽʣʜʝʨʜʽ (ʤᴅʪʽʥʜʽ ʪʘʣʜʘʫ, ʢʝʡʽʧʢʝʨ 

ʙʝʡʥʝʩʽʥ ʤʦʜʝʣʴʜʝʫ, ʩʶʞʝʪʪʽ ʚʠʟʫʘʣʜʘʫ) ץʦʣʜʘʥʫ. 

- ʆץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ AI 
ʘʨץʳʣʳ ʵʩʩʝ, ʧʽʢʽʨ, ᴅʜʝʙʠ ʪʘʣʜʘʫ ʞʘʟʫסʘ װʡʨʝʪʫ. 

- ʆץʳʨʤʘʥ ʤᴅʜʝʥʠʝʪʽʥ ʮʠʬʨʣʳץ ʵʪʠʢʘ ʞᴅʥʝ ʞʘʫʘʧʪʳ ץʦʣʜʘʥʫ 

ʪײʨסʳʩʳʥʘʥ ʜʘʤʳʪʫ. 

Ϲʟʝʢʪiʣiʛi. פʘʟʽʨʛʽ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʦץʫʰʳʩʳ ʪʝʢ ʦץʫʣʳץʪʘסʳ ʙʽʣʽʤʤʝʥ 

ʰʝʢʪʝʣʤʝʡ, ʘʣסʘʥ ʘץʧʘʨʘʪʳʥ ᴇʤʽʨʜʝ ץʦʣʜʘʥʘ ʙʽʣʫʽ ʪʠʽʩ.STEM ʪᴅʩʽʣʽ ï ʦʩʳ 

ʪʘʣʘʧץʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʙʘסʳʪ. ʆʣ ʦץʫʰʳʣʘʨʜʳ ᴇʟ ʦʡʳʥ ʜᴅʣʝʣʜʝʡ 
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ʘʣʘʪʳʥ, ʞʘשʘ ʰʝʰʽʤ ײʩʳʥʘ ʙʽʣʝʪʽʥ, ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫסʘ ץʳʟʳסʘʪʳʥ ʪײʣסʘ ʨʝʪʽʥʜʝ 

 .ʘʣʳʧʪʘʩʪʳʨʘʜʳץ

ɹʘʩʪʘʫʳʰ ʙʽʣʽʤ ï ʪײʣסʘ ʜʘʤʫʳʥʳש ʥʝʛʽʟʽ. ʆʩʳ ʢʝʟʝשʜʝ ץʘʣʳʧʪʘʩץʘʥ 

 .ʫ ʞʝʪʽʩʪʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʜʽץʦ ץʙʦʣʘʰʘ שʧʝʥ ʙʝʣʩʝʥʜʽʣʽʢ ʙʘʣʘʥʳ ץʫʰʳʣʳסʳʟʳץ

STEM ʪᴅʩʽʣʽ ʘʨץʳʣʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘסʳ ʦץʫ ʤʘʟʤײʥʳ ʞʘʥʜʘʥʘ ʪװʩʝʜʽ: 

ʦץʫʰʳ ʪʝʢ ʪʳשʜʘʫʰʳ ʝʤʝʩ, ʪᴅʞʽʨʠʙʝʰʽ, ʟʝʨʪʪʝʫʰʽ ʞᴅʥʝ ʦʡʰʳʣ ʨᴇʣʽʥʜʝ ʙʦʣʘʜʳ. 

ʄʳʩʘʣʳ, ʪʘʙʠסʘʪ ײץʙʳʣʳʩʪʘʨʳʥ ʙʘץʳʣʘʫ, ץʘʨʘʧʘʡʳʤ ʤʦʜʝʣʴ ʞʘʩʘʫ, ʪᴅʞʽʨʠʙʝ 

ʞװʨʛʽʟʫ ï ʙʘʣʘʥʳש ʦʡʣʘʫ ʤᴅʜʝʥʠʝʪʽʥ ʜʘʤʳʪʘʜʳ. 

 

Ϸʜʝʙʠʝʪ ʩʘʙʘϤʳʥʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ϨʦʣʜʘʥʫʜʳϬ ʧʝʜʘʛʦʛʠʢʘʣʳϨ 

ʥʝʛʽʟʜʝʨʽ. 

ᴄʜʝʙʠʝʪ ʧᴅʥʽ ï ʪײʣסʘʥʳש ʨʫʭʘʥʠ ʞᴅʥʝ ʵʩʪʝʪʠʢʘʣʳץ ʜʘʤʫʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʙʘʩʪʳ ʩʘʣʘ. ɸʣ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ï ʦʩʳ װʨʜʽʩʪʽ ʞʘʥʜʘʥʜʳʨʘʪʳʥ, ʦץʫʰʳʣʘʨʜʳ 

ᴅʜʝʙʠʝʪʢʝ ʞʘשʘ ʢᴇʟץʘʨʘʩʧʝʥ ץʘʨʘʫסʘ ʞʝʪʝʣʝʡʪʽʥ ײץʨʘʣ. ʄסײʘʣʽʤʥʽש ʢᴅʩʽʙʠ 

ʰʝʙʝʨʣʽʛʽ ï ʜᴅʩʪװʨ ʤʝʥ ʠʥʥʦʚʘʮʠʷʥʳ װʡʣʝʩʪʽʨʝ ʙʽʣʫʽʥʜʝ. AI ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

(ChatGPT, Gemini, Claude, Grammarly, Poe ʪ.ʙ.) ʦץʫʰʳʣʘʨʜʳש ʦʡʣʘʫʳʥ 

ʙʝʣʩʝʥʜʽʨʝʜʽ, ʰʳסʘʨʤʘʰʳʣʳץ ʽʟʜʝʥʽʩʢʝ ʳʥʪʘʣʘʥʜʳʨʘʜʳ. ʆʣʘʨ ʤᴅʪʽʥʜʽ ʪʘʣʜʘʫ 

ʢʝʟʽʥʜʝ ʢᴇʤʝʢʰʽ, ʙʘסʳʪʪʘʫʰʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʄʳʩʘʣʳ, ʦץʫʰʳ ChatGPT ʘʨץʳʣʳ 

ʰʳסʘʨʤʘʜʘסʳ ʢʝʡʽʧʢʝʨʜʽש ʤʽʥʝʟʽʥ ʪʘʣʜʘʧ, ᴇʟ ʠʥʪʝʨʧʨʝʪʘʮʠʷʩʳʥ ʩʘʣʳʩʪʳʨʘ 

ʘʣʘʜʳ. 

ʆϨʳʨʤʘʥ ʤϸʜʝʥʠʝʪʽʥ ϨʘʣʳʧʪʘʩʪʳʨʫʜʘϤʳ AI-ʜʽϬ ʨϺʣʽ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʦץʫʰʳʥʳ ʜʘʡʳʥ ʘץʧʘʨʘʪ ʪײʪʳʥʫʰʳ ʝʤʝʩ, ʦʡʣʘʫʰʳ 

ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽ ʜʝשʛʝʡʽʥʝ ʢᴇʪʝʨʝʜʽ. 

- ʄϸʪʽʥʤʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ϸʨʝʢʝʪ: AI ʢᴇʤʝʛʽʤʝʥ ʦץʫʰʳ ʰʳסʘʨʤʘʥʳש 

ʪʘץʳʨʳʙʳ, ʠʜʝʷʩʳ ʤʝʥ ʢʝʡʽʧʢʝʨʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ 

ʢᴇʨʝʜʽ. 

- ɼʝʨʙʝʩʪʽʢ: ᴅʨ ʦץʫʰʳ ᴇʟ ʦץʫ ץʘʨץʳʥʳ ʤʝʥ ץʳʟʳסʫʰʳʣʳסʳʥʘ ʩʘʡ 

ʪʘʧʩʳʨʤʘ ʪʘשʜʘʡ ʘʣʘʜʳ. 

- ʊʘʣʜʘʫ ʜʘϤʜʳʩʳ: AI ײץʨʘʣʜʘʨʳ ʤᴅʪʽʥʥʝʥ ʥʝʛʽʟʛʽ ʦʡʜʳ ʘʥʳץʪʘʫ, ʵʧʠʪʝʪ, 

ʤʝʪʘʬʦʨʘ ʩʠʷץʪʳ ʢᴇʨʢʝʤʜʽʢ ʪᴅʩʽʣʜʝʨʜʽ ʪʘʙʫ, ʢʦʤʧʦʟʠʮʠʷʣʳײץ ץʨʳʣʳʤʜʳ ʪʘʣʜʘʫ 

ʞײʤʳʩʪʘʨʳʥ ʞʝשʽʣʜʝʪʝʜʽ. 

ʄʳʩʘʣʳ, çɸʙʘʡ ʞʦʣʳè ʨʦʤʘʥʳ ʙʦʡʳʥʰʘ ʦץʫʰʳʣʘʨ ChatGPT ʘʨץʳʣʳ 

ʢʝʡʽʧʢʝʨʣʝʨʜʽש ʤʽʥʝʟʽʥ ʤʦʜʝʣʴʜʝʧ, çɸʙʘʡʜʳש ʰʝʰʽʤʽʥ ʙʘʩץʘ ʞʘסʜʘʡʜʘ ץʘʣʘʡ 

ᴇʟʛʝʨʪʫʛʝ ʙʦʣʘʨ ʝʜʽ?è ʜʝʛʝʥ ʩײʨʘץץʘ ᴇʟ ʙʦʣʞʘʤʜʘʨʳʥ ʢʝʣʪʽʨʝʜʽ. ɹײʣ ʪᴅʩʽʣ 

ʦץʫʰʳʣʘʨʜʳש ʩʳʥʠ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫʳʥ ץʘʪʘʨ ʜʘʤʳʪʘʜʳ. 

Ϸʜʝʙʠ ʪʘʣʜʘʫ ʤʝʥ ʰʳϤʘʨʤʘʰʳʣʳϨ ʞϰʤʳʩ ʬʦʨʤʘʪʪʘʨʳ. 

AI ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʜʝʙʠʝʪ ʩʘʙʘסʳʥʜʘ ʢʝʣʝʩʽ ʙʘסʳʪʪʘʨʜʘ ץʦʣʜʘʥʫסʘ 

ʙʦʣʘʜʳ: 

1. çʉϺʡʣʝʡʪʽʥ ʢʝʡʽʧʢʝʨè ϸʜʽʩʽ: ʦץʫʰʳʣʘʨ ChatGPT ʘʨץʳʣʳ ʢʝʡʽʧʢʝʨʤʝʥ 

ʩײʭʙʘʪ ʞװʨʛʽʟʝʜʽ. ʄʳʩʘʣʳ: çɽʛʝʨ ʉʝʥ ɸʙʘʡ ʙʦʣʩʘϬ, ʥʝ ʽʩʪʝʨ ʝʜʽϬ?è ï ʜʝʛʝʥ 

ʩײʨʘץץʘ ʦץʫʰʳ ʞʘʫʘʧ ʽʟʜʝʡ ʦʪʳʨʳʧ, ʢʝʡʽʧʢʝʨʜʽש ʽʰʢʽ ʜװʥʠʝʩʽʥ ʪװʩʽʥʝʜʽ. 

2. ʉʶʞʝʪʪʽ ʚʠʟʫʘʣʜʘʫ: Gemini ʥʝʤʝʩʝ Midjourney ʢᴇʤʝʛʽʤʝʥ 

ʰʳסʘʨʤʘʥʳש ʙʘʩʪʳ ʢᴇʨʽʥʽʩʪʝʨʽʥ ʠʣʣʶʩʪʨʘʮʠʷʣʘʫ. ɹײʣ ᴅʜʝʙʠʝʪʪʽ ʙʝʡʥʝʣʽʢ 

 .ʘ ᴅʩʝʨ ʝʪʝʜʽסʘʙʳʣʜʘʫץ
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3. AI-ʵʩʩʝ ʞʘʟʫ ʰʝʙʝʨʭʘʥʘʩʳ: ʦץʫʰʳʣʘʨ ᴇʟ ʦʡʣʘʨʳʥ ChatGPT ʘʨץʳʣʳ 

 ʳʪʪʘʫʰʳ ʞᴅʥʝסʣ ʧʨʦʮʝʩʪʝ ʙʘײʘʣʽʤ ʙסײʳʣʘʡʜʳ. ʄץʨʳʣʳʤʜʘʧ, ʢʝʡʽʥ ʪʘʣײץ

ʪװʟʝʪʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

4. çʂʽʪʘʧ ʧʝʥ ʘʣʛʦʨʠʪʤè ʞʦʙʘʩʳ: ʦץʫʰʳʣʘʨ ʙʽʨ ʰʳסʘʨʤʘʥʳ ʦץʳʧ, AI 

ʘʨץʳʣʳ ʦʥʳש ʟʘʤʘʥʘʫʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʩʳʥ ײץʨʘʩʪʳʨʘʜʳ (ʤʳʩʘʣʳ, ʧʦʵʤʘʥʳ 

 .(ʘʩʳʥʘ ʙʝʡʽʤʜʝʫסʠץʘʟʽʨʛʽ ʟʘʤʘʥ ʦץ

ʎʠʬʨʣʳϨ ʩʘʫʘʪʪʳʣʳϨ ʧʝʥ ʵʪʠʢʘʥʳ Ϩʘʣʳʧʪʘʩʪʳʨʫ. 

AI ײץʨʘʣʜʘʨʳʥ ץʦʣʜʘʥʫ ʙʘʨʳʩʳʥʜʘ ʙʘʩʪʳ ʥʘʟʘʨ ʵʪʠʢʘ ʤʝʥ ʞʘʫʘʧʢʝʨʰʽʣʽʢ 

ʤᴅʜʝʥʠʝʪʽʥʝ ʘʫʜʘʨʳʣʘʜʳ. 

- ʆץʫʰʳʣʘʨסʘ ʘʚʪʦʨʣʳץײץ ץʳץ, ʜʝʨʙʝʩ ʞʘʫʘʧʢʝʨʰʽʣʽʢ, ʘץʧʘʨʘʪʪʳש 
ʩʝʥʽʤʜʽʣʽʛʽ ʩʠʷץʪʳ סײʳʤʜʘʨ ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

- ᴄʨʙʽʨ ʞײʤʳʩ ʥᴅʪʠʞʝʩʽʥʜʝ AI ʢᴇʤʝʛʽʥ ץʦʣʜʘʥסʘʥ ʞʘסʜʘʡʜʘ ʜʝʨʝʢʢᴇʟ 
ʢᴇʨʩʝʪʽʣʝʜʽ. 

- ɹײʣ ʪᴅʩʽʣ ʦץʫʰʳʣʘʨʜʳ ʩʘʥʘʣʳ ʞᴅʥʝ ʤᴅʜʝʥʠʝʪʪʽ ʮʠʬʨʣʳץ ʪײʣסʘ ʙʦʣʫסʘ 
ʪᴅʨʙʠʝʣʝʡʜʽ. 

 

ʀʥʪʝʨʘʢʪʠʚʪʽ ʰʝʙʝʨʣʽʢ ʩʘʙʘϤʳʥʳϬ Ϯʣʛʽʩʽ. 

ʊʘϨʳʨʳʙʳ: çAI ʞᴅʥʝ ᴅʜʝʙʠʝʪ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʘʨץʳʣʳ ʦץʳʨʤʘʥ 

ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫè. 

ʄʘϨʩʘʪʳ: ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʦץʫ ʤʝʥ ᴅʜʝʙʠʝʪ ʩʘʙʘץʪʘʨʳʥʘ ʢʽʨʽʢʪʽʨʽʧ, 

ʦץʫʰʳʣʘʨʜʳש ʤᴅʪʽʥʜʽ ʪʝʨʝש ʪװʩʽʥʫʽ ʤʝʥ ʪʘʣʜʘʫ, ʧʘʡʳʤʜʘʫ, ʰʳסʘʨʤʘʰʳʣʳץ 

ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ. 

ʄʽʥʜʝʪʪʝʨʽ: 

ï ᴄʜʝʙʠʝʪ ʩʘʙʘסʳʥʜʘ AI ײץʨʘʣʜʘʨʳʥ ʪʠʽʤʜʽ ץʦʣʜʘʥʫ ʞʦʣʜʘʨʳʥ ʢᴇʨʩʝʪʫ; 

ï ʆץʫʰʳʣʘʨʜʳ ʩʳʥʠ ʞᴅʥʝ ʢʨʝʘʪʠʚʪʽ ʦʡʣʘʫסʘ ʞʝʪʝʣʝʫ; 

ï ʄסײʘʣʽʤʜʝʨʜʽש ʦץʳʨʤʘʥ ʤᴅʜʝʥʠʝʪʽʥ ʘʨʪʪʳʨʫʜʘסʳ ʞʘשʘ ʪᴅʩʽʣʜʝʨʜʽ 

ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʢᴇʨʩʝʪʫ. 

ʌʦʨʤʘʪʳ: ʀʥʪʝʨʘʢʪʠʚʪʽ ʰʝʙʝʨʣʽʢ ʩʘʙʘסʳ (25ï30 ʤʠʥʫʪ). 

ϧʘʞʝʪʪʽ Ϩϰʨʘʣ-ʞʘʙʜʳϨʪʘʨ: ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ, ʠʥʪʝʨʥʝʪʽ ʙʘʨ 

 ʳʣʘʨ, ChatGPT ʥʝʤʝʩʝ Gemini, ʬʣʠʧʯʘʨʪ, ʤʘʨʢʝʨʣʝʨ, ᴅʜʝʙʠ ʤᴅʪʽʥסʨʳʣײץ

(ʤʳʩʘʣʳ, ɸʙʘʡʜʳץ שʘʨʘ ʩᴇʟʜʝʨʽ). 
 

ʉʘʙʘϨʪʳϬ ʙʘʨʳʩʳ: 

 
ʂʝʟʝשʜʝʨʽ ʊʘʧʩʳʨʤʘʣʘʨ ʈʝʩʫʨʩʪʘʨ 

1-ʢʝʟʝש. 

ʄʦʪʠʚʘʮʠʷʣʳץ 

ʢʽʨʽʩʧʝ (3 ʤʠʥ) 

ʊʘʧʩʳʨʤʘ: ʰʘסʳʥ ʙʝʡʥʝʞʘʟʙʘ 

ʥʝʤʝʩʝ ʮʠʪʘʪʘ ʘʨץʳʣʳ ʦʡ ʪʘʩʪʘʫ: 

çɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ï ʘʜʘʤ 

ʦʡʳʥ ʞʝʪʽʣʜʽʨʝʪʽʥ ʘʡʥʘè. 

ʇʽʢʽʨʪʘʣʘʩ: çʂʽʪʘʧ ʧʝʥ 

ʪʝʭʥʦʣʦʛʠʷʥʳ Ϩʘʣʘʡ 

ʞʘʨʘʩʪʳʨʘʤʳʟ?è 

 ʙʝʡʥʝ ץʘ ʤʦʪʠʚʘʮʠʷʣʳץʳʩפ

(YouTube ʥʝʤʝʩʝ Canva Video). 

ʎʠʪʘʪʘʣʘʨ ʞʠʥʘסʳ (AI, ʙʽʣʽʤ, 

ʙʦʣʘʰʘץ ʪʫʨʘʣʳ). Padlet / Mentimeter 

ï ʧʽʢʽʨ ʞʘʟʫסʘ ʘʨʥʘʣסʘʥ ʠʥʪʝʨʘʢʪʠʚ 

ʧʣʘʪʬʦʨʤʘ. 

2-ʢʝʟʝש. ʅʝʛʽʟʛʽ 

ʙᴇʣʽʤ ï 

ʪᴅʞʽʨʠʙʝʣʽʢ ʘʣʘש 

(20 ʤʠʥ) 

1. çʉᴇʡʣʝʡʪʽʥ ʢʝʡʽʧʢʝʨè ᴅʜʽʩʽ AI 

ʘʨץʳʣʳ ʢʝʡʽʧʢʝʨʤʝʥ ʜʠʘʣʦʛ: 

çʉʝʥ ɸʙʘʡʩʳϬ ʜʝʧ ʝʣʝʩʪʝʪ. 

ɹϮʛʽʥʛʽ ʞʘʩʪʘʨϤʘ ʥʝ ʘʡʪʘʨ 

ChatGPT / Gemini / Copilot ï 

ʢʝʡʽʧʢʝʨ ʜʠʘʣʦʛʳʥ ײץʨʫ. Google 

Slides / Canva ï ʚʠʟʫʘʣ ʩʶʞʝʪʪʽ 

ʞʘʩʘʫ. ɸʙʘʡʜʳץ שʘʨʘ ʩᴇʟʜʝʨʽ 
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ʝʜʽϬ?è Ÿ ʪʘʣʜʘʫ, ʦʡ ץʦʨʳʪʳʥʜʳ.  

2. çʉʶʞʝʪʪʽ ʚʠʟʫʘʣʜʘʫè Gemini 

ʢᴇʤʝʛʽʤʝʥ ʢᴇʨʽʥʽʩ ʞʘʩʘʫ: 

çɸʙʘʡʜʳϬ ʞʘʣϤʳʟʜʳϨ ʩϸʪʽʥ 

ʩʫʨʝʪ ʘʨϨʳʣʳ ʙʝʡʥʝʣʝè. ʊʦʧʪʳץ 

ʪʘʣʜʘʫ, ʪײʞʳʨʳʤ.  

3. «AI-ʵʩʩʝè AI-ʜʽש ʢᴇʟץʘʨʘʩʳʥ 

ʦץʫʰʳʥʳש ʵʩʩʝʩʽʤʝʥ ʩʘʣʳʩʪʳʨʫ: 

çɸʙʘʡʜʳϬ Ϩʘʨʘ ʩϺʟʜʝʨʽʥʝʥ Ϩʘʟʽʨʛʽ 

ʞʘʩʪʘʨ ʥʝ Ϯʡʨʝʥʝʜʽ?è 

(ʵʣʝʢʪʨʦʥʜʳ ʥײʩץʘ, abai.kz). Google 

Docs / Jamboard ï ʵʩʩʝ ʩʘʣʳʩʪʳʨʫ 

ʞᴅʥʝ ʪʘʣץʳʣʘʫ. ʄʠʢʨʦʬʦʥ ʥʝʤʝʩʝ 

ʘʫʜʠʦʞʘʟʙʘ ײץʨʘʣʜʘʨʳ (ʜʠʘʣʦʛ ʞʘʟʫ 

 .(ʰʽʥװ

3-ʢʝʟʝש. 

 ʦʨʳʪʳʥʜʳ (5פ

ʤʠʥ) 

ʂʝʨʽ ʙʘʡʣʘʥʳʩ: çʄʝʥ ʙʽʣʜʽʤé 

ʪʘϬ ϨʘʣʜʳʨϤʘʥ ʪϰʩé Ϻʟ 

ʪϸʞʽʨʠʙʝʤʝ ʝʥʛʽʟʝʤʽʥéè ʅʝʛʽʟʛʽ 

ʦʡ: «AI ï ʤϰϤʘʣʽʤʥʽϬ ʦʨʥʳʥʘ 

ʝʤʝʩ, ʞʘʥ ʩʝʨʽʛʽʥʝ ʘʡʥʘʣʫʳ 

ʪʠʽʩè. 

Reflector ʥʝʤʝʩʝ Kahoot Quiz ï 

ʞʳʣʜʘʤ ʢʝʨʽ ʙʘʡʣʘʥʳʩ. Padlet / 

Google Form ï ʨʝʬʣʝʢʩʠʷ ʧʘʨʘסʳ. 

ʎʠʪʘʪʘ ʢʘʨʪʘʣʘʨʳ (Canva װʣʛʽʩʽʤʝʥ). 

ʌʦʥʜʳץ ʞʝשʽʣ ᴅʫʝʥ (ʩʘʙʘץ 

 ʘʥ ʘʪʤʦʩʬʝʨʘסʦʨʳʪʳʥʜʳʩʳʥʘ ʘʨʥʘʣץ

 .(ʰʽʥװ

 

ʊʠʽʤʜʽʣʽʛʽʥ ʙʘϤʘʣʘʫ. 

ɾʦʙʘʥʳש ʪʠʽʤʜʽʣʽʛʽ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ ʙʘʡץʘʣסʘʥ ʥʘץʪʳ ʥᴅʪʠʞʝʣʝʨ 

ʘʨץʳʣʳ ʙʘסʘʣʘʥʘʜʳ. 

AI ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʜʝʙʠʝʪ ʩʘʙʘסʳʥʘ ʝʥʛʽʟʫ ʢʝʣʝʩʽ ʦש ᴇʟʛʝʨʽʩʪʝʨʜʽ 

ʢᴇʨʩʝʪʪʽ: 
 

ɹʘסʘʣʘʫ ʢᴇʨʩʝʪʢʽʰʽ ʂװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝ ʄʦʥʠʪʦʨʠʥʛ ᴅʜʽʩʽ 

ʆץʫʰʳʣʘʨʜʳש ʦץʫסʘ 

 ʳסʫʰʳʣʳסʳʟʳץ

ᴄʜʝʙʠʝʪʢʝ ʜʝʛʝʥ ʦש ʢᴇʟץʘʨʘʩ 

 ʘ ʙʝʣʩʝʥʜʽץץʘʣʳʧʪʘʩʘʜʳ, ʩʘʙʘץ

 ʘʪʳʩʫ ʘʨʪʘʜʳץ

ɹʘץʳʣʘʫ, ʩʘʫʘʣʥʘʤʘ, 

ʨʝʬʣʝʢʩʠʷ ʧʘʨʘסʳ 

ʉʳʥʠ ʞᴅʥʝ 

ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫ 

ʂʝʡʽʧʢʝʨʜʽ ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ, ᴇʟ 

ʧʽʢʽʨʽʥ ʜᴅʣʝʣʜʝʫ ʜʘסʜʳʣʘʨʳ ʜʘʤʠʜʳ 

ʕʩʩʝ, ʧʽʢʽʨ ʞʘʟʫ, 

ʞʦʙʘʣʳץ ʞײʤʳʩ 

ʥᴅʪʠʞʝʣʝʨʽ 

ʆץʳʨʤʘʥ ʤᴅʜʝʥʠʝʪʽ ʤʝʥ 

ʪʘʣʜʘʫ ץʘʙʽʣʝʪʽ 

ʆץʫʰʳ ʤᴅʪʽʥʜʽ ʪʝʨʝש ʪװʩʽʥʽʧ, ᴇʟ 

ʦʡʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ʘʣʘʜʳ 

ʇʨʘʢʪʠʢʘʣʳץ 

ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʤᴅʪʽʥ 

ʪʘʣʜʘʫʳ 

ʎʠʬʨʣʳץ ʞᴅʥʝ 

ʘץʧʘʨʘʪʪʳץ ʩʘʫʘʪʪʳʣʳץ 

AI ײץʨʘʣʜʘʨʳʥ ʞʘʫʘʧʪʳ ᴅʨʽ ʵʪʠʢʘʣʳץ 

ʪײʨסʳʜʘ ץʦʣʜʘʥʫ ʤʘʰʳסʳ 

 ʘʣʳʧʪʘʩʘʜʳץ

ʄסײʘʣʽʤʥʽש ʙʘץʳʣʘʫʳ, 

ʵʣʝʢʪʨʦʥʜʳ ʧʦʨʪʬʦʣʠʦ 

ʂʦʤʤʫʥʠʢʘʪʠʚʪʽʢ 

ʜʘסʜʳʣʘʨ 

ʊʦʧʪʳץ ʪʘʣץʳʣʘʫ, ʜʠʘʣʦʛ ײץʨʫ, ʧʽʢʽʨ 

ʘʣʤʘʩʫ ʤᴅʜʝʥʠʝʪʽ ʥʳסʘʷʜʳ 

ʊʦʧʪʳץ ʞײʤʳʩ 

ʥᴅʪʠʞʝʩʽʥ ʩʘʨʘʧʪʘʫ 

 

ɾeʢe ʞeʪicʪiʢʪeʨi. 

ɾʦʙʘ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨ: 

- ᴄʜʝʙʠ ʤᴅʪʽʥʜʝʨʜʽ ʪʝʨʝש ʪװʩʽʥʽʧ, ᴇʟ ʢᴇʟץʘʨʘʩʳʥ ʜᴅʣʝʣʤʝʥ ʞʝʪʢʽʟʫ 

 ;ʘʙʽʣʝʪʽ ʘʨʪʘʜʳץ

- ChatGPT, Gemini ʩʠʷץʪʳ AI ײץʨʘʣʜʘʨʳʥ ʞʘʫʘʧʢʝʨʰʽʣʽʢʧʝʥ ʞᴅʥʝ 
ʤʘץʩʘʪʪʳ ץʦʣʜʘʥʫʜʳ ʤʝשʛʝʨʝʜʽ; 

- ʐʳסʘʨʤʘʣʘʨʜʳ ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ, ʠʥʪʝʨʧʨʝʪʘʮʠʷʣʘʫ ʩʠʷץʪʳ ʞʦסʘʨʳ 
ʜʝשʛʝʡʣʽ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ; 
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- ʕʩʩʝ, ʧʽʢʽʨ, ᴅʜʝʙʠ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ 
ʪʘʥʳʪʘʜʳ; 

- ʆץʳʨʤʘʥ ʤᴅʜʝʥʠʝʪʽ ʤʝʥ ʮʠʬʨʣʳץ ʵʪʠʢʘ ץʘʣʳʧʪʘʩʘʜʳ; 

- ʂʦʤʘʥʜʘʣʳץ ʞײʤʳʩ, ʧʽʢʽʨʪʘʣʘʩ, ʨʝʬʣʝʢʩʠʷ ʘʨץʳʣʳ ᴇʟ ʦʡʳʥ ʘʰʳץ 
ʙʽʣʜʽʨʫ ʜʘסʜʳʩʳ ʞʝʪʽʣʝʜʽ; 

- ʎʠʬʨʣʳץ ʦʨʪʘʜʘ ʘץʧʘʨʘʪʪʳ ʩײʨʳʧʪʘʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ץʦʣʜʘʥʫ 

 .ʟʳʨʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳײץ

ϧʦʨʳʪʘ ʘʡʪϨʘʥʜʘ, çAI ʜᴅʫʽʨʽʥʜʝʛʽ ᴅʜʝʙʠʝʪ ʩʘʙʘסʳ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ʘʨץʳʣʳ ʦץʳʨʤʘʥ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫè ʘʪʪʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʠʜʝʷ ï 

ʜᴅʩʪװʨʣʽ ᴅʜʝʙʠ ʙʽʣʽʤ ʤʝʥ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʥʳ ʪʦסʳʩʪʳʨʘʪʳʥ ʞʘשʘʰʳʣ 

ʙʘסʳʪ. ɹײʣ ʞʦʙʘ ᴅʜʝʙʠʝʪ ʧᴅʥʽʥʽש ʤʘʟʤײʥʳʥ ʮʠʬʨʣʳץ ʜᴅʫʽʨ ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ 

ʪװʨʣʝʥʜʽʨʽʧ, ʦץʫʰʳʥʳ ʪʝʢ ʦץʳʨʤʘʥ ʝʤʝʩ, ʦʡʰʳʣ, ʟʝʨʪʪʝʫʰʽ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣ 

ʪײʣסʘ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ï ʤסײʘʣʽʤʥʽש ʦʨʥʳʥ ʙʘʩʧʘʡʪʳʥ, ʢʝʨʽʩʽʥʰʝ, ʦʥʳש 

ʢᴅʩʽʙʠ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʘʪʳʥ ʩʝʨʽʢʪʝʩ. ʆʣ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʦʷʪʳʧ, 

ʦץʫ װʜʝʨʽʩʽʥ ʜʘʨʘʣʘʥʜʳʨʳʧ, ʙʽʣʽʤʜʽ ᴇʤʽʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ʞʦʣ ʘʰʘʜʳ. 

ɾʦʙʘʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘʩʳ ʘʨʪʳʧ, ʤᴅʪʽʥʜʽ 

ʪʘʣʜʘʫ, ʧʽʢʽʨ ʘʡʪʫ, ᴇʟ ʦʡʳʥ ʞװʡʝʣʽ ʞʝʪʢʽʟʫ ʞᴅʥʝ ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ 

 ʰʝʙʝʨʣʽʢʪʽ ץʣ ʪᴅʞʽʨʠʙʝ ï ʧʝʜʘʛʦʛʠʢʘʣʳײʰʽʥ ʙװ ʘʣʽʤסײʘʙʽʣʝʪʪʝʨʽ ʜʘʤʳʜʳ. ʄץ

ʞʘשʘ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʫʜʽש, ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʥʘʤʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʞʘʨץʳʥ 

 ,ʨʘʣʳ ʝʤʝʩײץ ʪʝʢ שʳʪʫʜʳץʣʛʽʩʽ. ʆʩʳʣʘʡʰʘ, AI ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ᴅʜʝʙʠʝʪʪʽ ʦװ

ʨʫʭʘʥʠ ʞᴅʥʝ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʜʘʤʫʜʳש ʞʘשʘ ʢʝשʽʩʪʽʛʽʥʝ ʘʡʥʘʣʜʳ. 
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AI -based tools have infiltrated high school and college-level biology courses 

ahead of pedagogical research on how to use them effectively. This article examines 

some of the major difficulties encountered in secondary and higher education biology 

courses with respect to assessment validity, hallucination of biological facts, 

disparate student access, and increased time burdens on educators. In addition, the 

paper highlights several positive teaching applications, including fostering data 

literacy skills, individualized instruction, and swift creation of formative assessments. 

Preliminary model for the incorporation of AI tools is presented. Evidence comes 

from recent case studies (2023ï2025), teacher surveys, and systematic literature 

reviews. 
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Introduction. 

Biology teaching is based on complex paradox. The discipline itself is relied on 

computation, specifically in subfields as genomics, systems biology, ecological 

modeling, protein folding prediction. At the same time, introductory courses in basic 

classroom settings remain traditional with drawings of cells, physical dissections, 

paper-based worksheets, and handwritten lab notebooks. AI tools sit exactly at the 

center of this divide. They provide computational power, but are being introduced in 

classrooms still equipped with basic microscope and markers. 

By 2024, ChatGPT has showed transformative potential in educational context 

[1]. Studies from multiple universities have revealed that the majority of 

undergraduate students use AI tools in their coursework, but very few of them have 

actually acquired knowledge of any formal instruction on how it is allowed to be used 

[2.3]. This mismatch between students behavior and instructor policy is not 
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acceptable. It creates a hidden system where students assume rules can be ignored, 

whereas honest students may face disadvantages compared to peers who deploy these 

tools openly.  

A recent systematic review of AI in biology education examined 39 articles 

published between 2010 and 2024, drawing from Web of Science, SCOPUS, ERIC, 

and IEEE Xplore databases. The review showed that although the use of AI 

applications is growing, there is still a lack of research on crucial areas as 

evolutionary biology, biodiversity, and AI-supported educational games and 

simulations. The review also highlighted the limited representation in other regions, 

when most of the researches have been conducted in the United States, Asia, and 

Europe. 

This paper uses different approach. Rather than asking whether AI is good or 

bad for biology education, it focuses on more specific questions. What does AI 

actually disrupts when being introduced in classrooms? What unanticipatedly 

improves? And what realistic steps can a regular educator take right away? The focus 

is limited to secondary (grades 9ï12) and introductory undergraduate biology 

courses. It excludes graduate-level bioinformatics training or fully online 

asynchronous courses, since those work differently.  

 

Practical Constraints. 

Constraint 1: Assessment Integrity Erosion. 

The most immediate constraint is not cheating in the moral sense, but it is the 

collapse of certain assignment formats. AI can now complete any tasks that asks for a 

definition, a process description, or a short comparison instantly. Research on 

ChatGPTôs performance in answering science education questions found that, 

although its responses often matched key ideas from existing research, it also tended 

to present itself as an unquestionable source of knowledge, often without enough 

evidence or proper limitations [1]. This creates a particular danger for fledging 

learners that are not able to distinguish when an AI-generated answer is incomplete or 

subtly wrong. 

A critical evaluation of large language models in bioscience higher education 

[3] have revealed several concerns, such as the risk of plagiarism, academic integrity 

issues, algorithmic bias, and limited contextual understanding. The study, which 

included an extended interaction with ChatGPT, found that although these models 

can support personalized feedback and tutoring, they also present major challenges 

for maintaining authentic assessment [3]. 

Constraint 2: Hallucination and Factual Instability. 

Biology is built on hierarchy of knowledge, so even small errors can lead to 

major misconceptions. The systematic review [4] found that AI tools in biology 

education vary greatly in their accuracy reliability. More specifically, research on 

large language models (LLM) in educational contexts has identified ñinaccurate LLM 

responses, hallucinations, biases, privacy leakage, and academic integrity issuesò as 

common problems [5]. In a research, which conducted interview with 20 educators 

and students, the researchers documented participants raising ethical concerns that 
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directly impact them, including the tendency of LLMs to give convincing but 

inaccurate responses [5].  

Differentiating sources that are 78% and 95% reliable is almost impossible for 

novice learners. The teacher becomes the only reliable source of information. This 

add labor to educators, rather than reducing it, because teachers must now review 

works for factual accuracy, not just for reasoning and style.  

Constraint 3: Unequal Access and Hidden Costs. 

Not all AI tools are free, and free versions do not provide the same features as 

premium versions. Students using free subscription plans of an LLM often receive 

shorter, slower responses, and usually do not have possibility to upload images. On 

the other hand, student that paid versions are able to upload diagrams, analyze 

datasets, and receive more sophisticated outputs. This creates a digital divide, which 

has been noted as a significant concern in the bioscience education literature [3]. 

Researchers call for a fair access to digital tools and the need to provide digital 

literacy training.  

Constraint 4: Instructor Training and Time Deficit. 

The final constraint is less about technology and more about human. Most 

biology educators have not been trained to evaluate AI-generated content, create 

assignments that are less vulnerable to AI misuse, or teach how to prompt effectively. 

Research on lesson planning with ChatGPT for inquiry-based biology learning 

identified that while LLMS show potential in being helpful as initial planning tool, 

they ñnecessitate thorough evaluation and substantive modification by teachers 

possessing robust pedagogical content knowledgeò [6]. In other words, AI does not 

replace teacher expertise ï it changes how that expertise is applied. 

 

Instructional Gains. 

Gain 1: Data Literacy Practice, Not Data Entry. 

The strongest gain of implementing AI is data handling. In traditional biology 

labs, students often have to manually calculate means, standard deviations, and basic 

graphs. Although this tedium helps gain important skills, the repetitive work often 

overwhelms the actual learning. AI that is able to clean messy datasets, identify 

outliers, and suggest appropriate visualizations allow students focus on interpretation 

rather than mechanical steps.  

The systematic review by [4] identified several successful applications of AI in 

biology education, including data analysis and pattern recognition tasks. Similarly, 

research on large language models for extracting biological interactions from 

unstructured data has shown that these tools can perform automated text analysis 

tasks as effectively as manual human work, while also improving consistency [7]. 

Although this research focused on scientific applications, such as identifying gene 

interactions from published studies, it also shows how AI can support classroom data 

literacy by managing the technical parts of data processing and allowing students to 

focus on understanding and interpretation. 

 

 



Actual problems of modern science ς 2026 

234 

Gain 2: Personalized Scaffolding for Struggling Students. 

Large language models are especially useful for generating analogies and 

simplified explanations whenever students need them. For instance, a student who 

struggles with understanding gene regulation can ask for an analogy without feeling 

embarrassed to raise a hand in class. The AI may generate as many different 

analogies as the student request without getting tired or impatient. 

The critical evaluation of LLMs in bioscience education [3] found that these 

tools can facilitate ñpersonalized feedback, tutoring, and concise explanations of 

scientific terms, enhancing student comprehension, self-directed learning, and critical 

thinkingò. The researchers also noted that AI can support undergraduate bioscience 

education by introducing new teaching methods and different ways of assessing 

student learning [3]. 

Nevertheless, a study on using ChatGPT-4o for inquiry-based biology lesson 

planning [6] revealed considerable variation in output quality. Among 60 biology 

lesson plans generated across four key topics (cell biology, genetics/evolution, human 

biology, ecology), only 5 lesson plans reached 75% or higher of the maximum 

possible quality score, while 22 lesson plans achieved less than 50% [6]. This 

suggests that although AI can occasionally create high-quality educational materials, 

consistency remains challenge. The study concluded that LLMs ñencounter similar 

challenges as human teachers in planning appropriate inquiry-based lessonsò [6]. 

Gain 3: Rapid Generation of Formative Assessment. 

Teachers claim that the major benefit of AI application is not for students, but 

for the teachers themselves. Generative AI is exceptionally good at producing 

multiple-choice questions, short-answer prompts, and low-stakes quizzes, given a 

clear source text.  

Cooper's exploratory study [1] found that ñChatGPT is likely to be a useful tool 

for educators designing science units, rubrics, and quizzes,ò while emphasizing that 

ñeducators should critically evaluate any AI-generated resource and adapt it to their 

specific teaching contextsò. Additionally, the research highlighted several ethical 

concerns related to AI, including its environmental impact, challenges in content 

moderation, and risks of copyright infringement [1]. 

Mollick and Mollick [8] proposed seven approaches for utilizing AI in 

classrooms: AI-tutor, AI-coach, AI-mentor, AI-teammate, AI-tool, AI-simulator, and 

AI -student. Their framework underlines that these approaches have ñdistinct 

pedagogical benefits and risks,ò and that students should remain the ñhuman in the 

loopò ï actively overseeing and critically assessing AI outputs [8]. This framework 

offers a practical guide for educators navigating the integration of AI-assisted 

learning. 

 

A Provisional Framework for Classroom AI Integration. 

Based on the previously mentioned constrains and gains, There is no single AI 

policy that will fit every biology classroom. However, research and the experiences 

of early-adopting teachers suggest three important guiding principles. 
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Principle 1: Separate Low-Stakes Practice from High-Stakes Demonstration. 

AI should be permitted, even encouraged, during low-stakes formative work, 

but clearly should be restricted during major assessment works. The framework 

proposed by [8] draws a line between the cases when AI is used in classrooms, 

varying from tutoring (higher scaffolding) to tool (minimal scaffolding). Instructors 

might implement a ñtraffic lightò system:  

- Green light (AI fully permitted): Brainstorming, data cleaning, generating 

initial drafts, practice quizzes. 

- Yellow light (AI permitted with disclosure): Final written assignments 

where students must attach their chat log.  

- Red light (AI prohibited): In-class handwritten summaries, oral exams, 

practical lab skills checks. 

Principle 2: Explicitly Teach AI Verification as a Core Skill. 

Students must learn how to evaluate AI responses. This is now a biology skill, 

similar to learning to check the reliability of sources. The stakeholder ethics study [5] 

emphasized ñthe necessity of guidance and rules for the use of LLMs in higher 

education, including teaching digital literacy, rethinking education, and having 

cautious and contextual policiesò. 

A brief instructional module on how AI can give confident but wrong answers 

should teach learners to improve their critical thinking skills when it comes to AI 

outputs. Students need to learn to ask questions such as: ñWhere did this information 

come from?ò ñDoes it match what I learned from other sources?ò ñDoes it make 

logical sense given what I know about the system?ò 

Principle 3: Assume Nothing About Home Access. 

Any assignments that permit or require AI use should also have options to 

complete without implementing AI. The critical evaluation by [3] specifically called 

for attention to ñequitable access and digital literacy training in higher education 

settingsò. Teachers should give alternatives to AI-requiring tasks, or give AI-access 

to students who do not obtain it at home or for students who prefer to complete task 

without it.  

 

Future Research Directions. 

The systematic review [4] identified several gaps on current research on AI 

application in biology education. First, there is limited research on using AI to teach 

topics related to biodiversity, evolution, and evolutionary processes. Second, there is 

insufficient research on AI-supported educational games and simulations in biology 

learning. The review suggests expanding research to include educational games that 

motivates students to learn and simulations that support learning across many areas of 

biology [4]. 

Additionally, research is in demand in several important areas, including: (1) 

longitudinal effects of AI use on conceptual retention, (2) development of biology-

specific AI literacy standards, (3) comparative effectiveness of different AI tools 

(generative vs. image recognition vs. predictive modeling), and (4) the role of AI in 

laboratory skill acquisition [3,4,6]. 
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Conclusion. 

AI tools are entering biology classrooms, regardless of how ready schools are. 

Teachers face with this challenges lacking formal training, without clear agreements 

within their departments, and with limited practical guidance that addresses everyday 

classroom challenges rather than theoretical possibilities. 

The advantages of AI are real, but narrow. AI offer automating routine 

calculations that significantly improve data literacy instruction. Students receive 

better scaffolding from AI tutors. Teachers are able to reduce their workload by 

generating routine teaching materials [1,8]. On the other hand, constrains are also 

real, and broader. Nowadays, assessment requires more attention when it comes to 

detecting incorrect AI-generated information. The inequality arises when premium 

plans outperform free ones. Additionally, teachers are required to acquire new skills 

without proper professional training [3,5,6]. 

The most honest conclusion is also the most difficult to accept: there is no 

single solution. Some biology topics (data-heavy labs, evolutionary modeling, 

ecological simulations) integrate AI productively. Others (anatomical identification, 

pathway memorization, foundational terminology) may not benefit as much [4,6]. 

What is clear is that entirely banning AI is impossible, but hoping that AI solves 

pedagogical issues without creating new ones is naïve.  

The work ahead is incremental, subject-specific, and will require strong 

teaching expertise [6]. It involves revising assignment individually. Checking AI-

generated outputs for subtle errors. Designing in-class assessments that cannot be 

outsourced. Having department meetings about where to draw the line. That is not a 

dramatic transformation, it is a part of ongoing teaching. 
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This paper examines the pedagogical challenges associated with integrating 

artificial intelligence (AI) and digital technologies into primary language education. 

While AI offers significant opportunities for personalized learning, increased student 

engagement, and improved access to educational resources, its implementation in 

early education remains complex and uneven across different educational contexts. 

The study adopts a combined analytical approach, integrating a review of 

contemporary literature with empirical insights from a parental survey conducted in 

an urban context. The findings reveal a persistent gap between awareness and actual 

use of digital tools, as well as a strong relationship between institutional support and 

AI adoption in educational practice. 
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Introduction. 

Contemporary education is undergoing a profound transformation driven by 

the rapid development of digital technologies and artificial intelligence (AI). This 

transformation is particularly significant in primary education, where the foundations 

of language developmentïreading, writing, speaking, and vocabularyïare established. 

The integration of AI and digital tools offers new opportunities for personalized 

learning, increased student engagement, and access to diverse educational resources. 

At the same time, it raises complex pedagogical, methodological, and social 

challenges. 

Globally, the use of AI in education has expanded rapidly, with applications 

ranging from adaptive learning platforms to automated assessment and intelligent 

tutoring systems. These technologies have the potential to enhance learning outcomes 

and support differentiated instruction. However, their implementation in early 

education remains uneven and often lacks clear pedagogical frameworks. As a result, 
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teachers and parents frequently face uncertainty regarding how to effectively and 

responsibly integrate AI into the learning process. 

Existing research highlights both the opportunities and risks associated with 

digitalization in education. On the one hand, AI enables personalized learning 

trajectories, immediate feedback, and improved access to educational content (Leal 

Filho et al., 2025). On the other hand, studies raise concerns about reduced critical 

thinking, overreliance on technology, and potential negative effects on studentsô 

social and emotional development (Carr, 2011; Nwosu et al., 2021). These challenges 

are especially critical in primary school, where children not only acquire academic 

skills but also develop cognitive and social competencies. 

At the same time, the integration of digital technologies in language education 

varies significantly across regions. In many Asian and emerging educational contexts, 

rapid digitalization is often accompanied by structural challenges, including unequal 

access to technology, insufficient teacher training, and limited methodological 

support. Similar patterns can be observed in Türkiye, where language education 

reforms have been actively promoted at the policy level but face implementation 

challenges. 

Research on Turkish primary education demonstrates that language policy 

innovationsïparticularly in English language teachingïare shaped by both macro-

level planning and micro-level classroom realities (Kērkgºz, 2007). While national 

reforms emphasize early language learning and modernization, their effectiveness 

depends on teacher readiness, resource availability, and local adaptation. More recent 

studies indicate that research in applied linguistics and language education in Türkiye 

is dynamic and evolving, with increasing attention to instructional technologies, 

multicultural education, and socially responsive teaching (Orta­tepe Hart & Aydēnlē, 

2023). However, challenges remain, including a tendency toward practice-oriented 

research and limited engagement with broader theoretical frameworks. 

Furthermore, contemporary analyses suggest that T¿rkiyeôs educational 

policies reflect a complex and shifting international orientation, balancing between 

Western and Eastern influences. This has implications for early language education, 

where internationalization efforts are often inconsistent and influenced by broader 

socio-political dynamics (Ünal, 2025). As a result, the implementation of innovative 

approachesïincluding digital and AI-based toolsïmay vary across institutional 

contexts and lack systemic coherence. 

Another key issue widely discussed in the literature is teachers' readiness to 

integrate digital technologies into their practice. Research shows that insufficient 

digital competence, lack of methodological guidance, and limited institutional 

support significantly hinder the effective use of AI tools in education 

(Peciuliauskiene et al., 2022; Barrot & Acomular, 2022). Even when technologies are 

available, their pedagogical value depends largely on how they are implemented and 

supported within the educational system. 

In addition, digital inequality remains a persistent global challenge. Unequal 

access to devices, internet connectivity, and high-quality digital resources can 

exacerbate existing educational disparities (Ertmer & Ottenbreit-Leftwich, 2010). 
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This issue is particularly relevant in emerging educational contexts, including parts of 

Central Asia and Türkiye, where AI integration is still developing and institutional 

support mechanisms are not yet fully established. 

Despite the growing body of international research on AI in education, there is 

still limited empirical evidence from underrepresented regions, including Central 

Asia. Understanding how AI is perceived and used in these contextsïwhile also 

considering comparable systems, such as Türkiyeïcan inform the development of 

more inclusive and context-sensitive educational strategies. 

This paper aims to examine the pedagogical challenges associated with the use 

of artificial intelligence and digital technologies in developing language skills among 

primary school students. The study combines theoretical analysis with empirical 

insights from a parental survey, providing a contextual perspective on the factors that 

influence the adoption of AI in education. Particular attention is paid to institutional 

support, methodological guidance, and parental attitudes as key elements shaping the 

effectiveness of digital learning tools. 

The study is based on the assumption that insufficient institutional and 

methodological support significantly limits the effective integration of AI into 

primary language education, thereby intensifying existing pedagogical challenges. 

 

Materials and Methods. 

This study adopts a mixed analytical approach that combines a review of 

contemporary research on artificial intelligence in education with empirical insights 

obtained from a parental survey. The empirical component serves as an illustrative 

and supportive element, providing context for how AI and digital technologies are 

perceived and applied in primary education. The survey involved 113 parents of 

primary school students (grades 1ï4) in an urban area of Kazakhstan. Participants 

were selected on a voluntary basis, and data were collected anonymously through an 

online questionnaire. The instrument was a bilingual questionnaire (KazakhïRussian) 

consisting of three main sections: (1) demographic characteristics and access to 

digital resources, (2) use of digital and AI tools in childrenôs learning, and (3) 

parental perceptions of their effectiveness and practical application. The 

questionnaire included a combination of closed-ended, Likert-scale (five-point), and 

open-ended questions, allowing for both quantitative and qualitative analysis. 

The survey addressed several key dimensions, including: 

- access to digital infrastructure (devices and internet quality),  

- parental awareness of educational technologies,  

- frequency and types of AI and digital tool usage (e.g., educational 

applications, chatbots, adaptive platforms),  

- perceived impact on childrenôs motivation, independence, and language 
development,  

- parental concerns and expectations regarding the use of AI in education.  

Data collection was conducted via an online platform (Google Forms), 

ensuring accessibility and ease of participation. The data analysis was carried out 

using both quantitative and qualitative methods. Descriptive statistics (means, 
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standard deviations, and frequency distributions) were used to identify general trends 

in the use of digital technologies and parental perceptions. In addition, Pearson 

correlation analysis was applied to explore relationships between key variables, 

particularly the association between institutional support and the use of digital tools. 

Qualitative data from open-ended responses were analyzed using content 

analysis to identify recurring themes in parental attitudes. The most prominent 

concerns included potential dependence on digital devices, reduced development of 

critical thinking, and a possible decline in social interaction. It should be noted that 

the empirical component of the study is exploratory and intended to provide 

contextual insights rather than generalizable conclusions. The findings are therefore 

interpreted as indicative of broader trends and challenges related to the integration of 

AI in primary education. 

 

Results.  

The empirical observations provide several important insights into the use of 

artificial intelligence and digital technologies in primary language education.  

First, the findings indicate that digital devicesïparticularly smartphonesïare 

the primary tools used for educational purposes in the home environment. At the 

same time, a notable proportion of children continue to rely on traditional learning 

materials, such as books and notebooks, suggesting a hybrid learning context in 

which digital and conventional approaches coexist. 

Despite generally adequate access to internet infrastructure, the actual use of 

digital tools for language learning remains limited. While many parents demonstrate 

awareness of educational applications and digital resources, this awareness does not 

consistently translate into regular use. This gap between awareness and practice 

represents a key barrier to the effective integration of digital technologies in early 

education. 

A particularly significant finding concerns the role of institutional support. The 

data suggest that schools provide limited systematic guidance regarding the use of 

digital tools for language development. As a result, parents are often required to 

independently select and evaluate educational applications, leading to fragmented and 

inconsistent use of digital resources. 

In terms of educational priorities, parents tend to emphasize the development 

of oral communication skills as the most important aspect of language learning. Other 

components, such as reading, writing, and vocabulary development, are also valued 

but are perceived as secondary. This highlights the socially oriented nature of 

language education at the primary level. 

Qualitative analysis of open-ended responses reveals a complex and 

ambivalent parental attitude toward the use of AI in education. On the one hand, 

parents recognize the potential of digital technologies to enhance motivation to learn 

and provide access to diverse educational content. On the other hand, they express 

significant concerns regarding possible negative consequences. 

The most frequently identified concerns include: 

- reduced student independence and critical thinking,  
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- increased dependence on digital devices,  

- potential decline in cognitive and language development,  

- reduced face-to-face interaction between teachers and students,  

- lack of trust in the accuracy and reliability of AI-generated content.  

At the same time, parents highlight several conditions necessary for the 

effective use of digital technologies in language learning. These include access to 

high-quality educational applications, reliable digital infrastructure, methodological 

support from schools, and the integration of digital tools with traditional teaching 

approaches. Particular emphasis is placed on maintaining live communication and 

supporting studentsô cognitive development. 

Overall, the findings demonstrate that parental attitudes toward AI in education 

are characterized by a combination of optimism and concern. While digital tools are 

perceived as potentially beneficial, their implementation requires careful pedagogical 

guidance and institutional support. 

Descriptive statistical analysis indicates a moderate level of digital and AI tool 

usage, alongside a slightly more positive perception of their effectiveness. 

Furthermore, correlation analysis reveals a strong positive relationship between 

institutional support and the use of digital technologies (r = 0.639, p < 0.001). This 

suggests that structured guidance and recommendations from educational institutions 

significantly influence the extent to which digital tools are integrated into the learning 

process. 

Taken together, these findings support the assumption that institutional and 

methodological factors play a decisive role in shaping the effective use of artificial 

intelligence in primary language education. 

 

Discussion. 

The findings of this study contribute to the growing body of research on the 

integration of artificial intelligence and digital technologies in primary education, 

highlighting both their potential and the complexity of their implementation. The 

results confirm that while digitalization is increasingly recognized as an essential 

component of modern education, its practical realization remains uneven and 

dependent on a range of contextual factors. 

One of the key insights of this study is the discrepancy between awareness and 

actual use of digital tools. Although parents demonstrate a relatively high level of 

familiarity with educational technologies, this awareness does not consistently 

translate into regular practice. This gap suggests that access to information alone is 

insufficient for meaningful integration of AI in education. Instead, structured support 

mechanisms are required to guide both teachers and families in the effective use of 

digital resources. 

A central finding of the study is the significant role of institutional support. The 

identified positive relationship between school support and the use of digital 

technologies indicates that methodological guidance, clear recommendations, and 

pedagogical coordination substantially influence the adoption of AI tools in 

educational practice. This result aligns with previous research emphasizing that 
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teacher readiness, institutional frameworks, and professional development are critical 

determinants of successful digital transformation in education (Barrot & Acomular, 

2022; Peciuliauskiene et al., 2022). 

At the same time, the study reveals important socio-psychological dimensions 

of AI integration. Parental concerns extend beyond technical or methodological 

issues and reflect deeper anxieties related to childrenôs cognitive and social 

development. Fears of reduced independence, diminished critical thinking, and 

increased dependence on digital devices suggest that AI is perceived not as a neutral 

tool but as a factor that may fundamentally reshape the learning process. These 

concerns highlight the need to consider parents not only as observers but as active 

stakeholders in the educational ecosystem. 

The findings also suggest that language education at the primary level is 

strongly oriented toward developing oral communication skills. This emphasizes the 

importance of balancing digital tools with pedagogical approaches that support 

comprehensive language development, including reading, writing, and vocabulary 

acquisition. In this context, AI should be viewed not as a replacement for traditional 

methods but as a complementary tool that enhances, rather than substitutes for, 

human interaction and teacher guidance. 

More broadly, the results reflect a dual perspective on the role of AI in 

education. On the one hand, digital technologies offer significant opportunities to 

improve learning outcomes, personalize instruction, and increase student motivation. 

On the other hand, their implementation introduces new pedagogical, 

methodological, and ethical challenges. This duality underscores the need for a 

balanced and context-sensitive approach to digitalization. 

From an international perspective, the study reinforces the idea that the 

successful integration of AI in education is not solely a technological issue, but a 

systemic one. It requires coordinated efforts at multiple levels, including institutional 

policy, teacher training, methodological development, and family engagement. In 

emerging educational contexts, where digital transformation is still evolving, these 

factors become particularly critical. 

Overall, the findings highlight that the effectiveness of AI in primary education 

depends less on the availability of technology and more on the quality of its 

pedagogical integration. This underscores the importance of developing 

comprehensive strategies that address not only technological adoption but also the 

human, methodological, and institutional dimensions of educational change. 

 

Conclusion. 

This study confirms that insufficient institutional and methodological support 

remains a key barrier to the effective integration of artificial intelligence and digital 

technologies in primary language education. The identified relationship between 

institutional support and the use of digital tools highlights the central role of 

educational systems in shaping the conditions for meaningful technology adoption. 

The findings reveal a consistent gap between awareness and practical use of 

digital resources. While parents are generally familiar with educational technologies, 
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their application in everyday learning remains limited due to the lack of structured 

guidance, methodological support, and established pedagogical practices. 

The study demonstrates that the challenges of AI integration are 

multidimensional and operate at several interconnected levels: technological (digital 

inequality and access), methodological (lack of instructional frameworks), human 

(insufficient teacher preparedness), and socio-psychological (parental concerns about 

dependency, critical thinking, and the role of teachers). This complexity indicates that 

integrating AI into education cannot be addressed through technological solutions 

alone. 

At the same time, the results reflect an ambivalent parental perspective. Digital 

tools are recognized as potentially beneficial for increasing motivation and 

supporting learning, yet they also pose risks that require careful pedagogical 

regulation. This dual perception reinforces the need for a balanced and responsible 

approach to the use of AI in primary education. 

From a broader perspective, the study underscores the importance of 

developing comprehensive strategies for AI integration that include teacher 

professional development, systematic methodological support, improved access to 

digital infrastructure, and active family involvement in the educational process. The 

empirical component of the study is exploratory and context-specific, which limits 

the generalizability of the findings. Future research should expand the sample, 

include multiple stakeholders (teachers, students, and policymakers), and employ 

experimental designs to better understand causal relationships and effective models 

of AI integration in primary education. 

Overall, the study contributes to the international discussion on AI in education 

by emphasizing that the success of digital transformation depends not only on 

technological availability but also on the quality of its pedagogical and institutional 

implementation. 
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Project-based learning (PBL) offers a productive framework for developing 

critical thinking in English language classrooms because it requires students to use 

language to explore, compare, justify, and communicate publicly, rather than simply 

reproduce rules in isolation. In Grade 7, where students already have basic language 

resources but still need visible support, PBL can connect reading, speaking, writing, 

vocabulary, grammar, and collaborative decision-making around meaningful 

problems. 

This article examines the theoretical relationship between PBL and critical 

thinking in English language teaching and proposes a set of teaching resources 

suitable for Grade 7 students. The focus is on pedagogical design: how tasks, 

questions, group roles, assessment criteria, and reflection questions can be organized 

so that students learn to interpret information, analyze alternatives, evaluate evidence, 

draw conclusions about consequences, and explain their choices in English. 

The article argues that the effectiveness of software in language education 

depends on a clearly formulated focus question, an age-appropriate, authentic 

context, structured inquiry, teacher support, and clear criteria for critical thinking. 

Practical examples include project assignments on school ecology, digital safety, 

healthy lifestyles, local culture, and moral dilemmas arising from reading, with 

adaptable prompts for classes of varying ability levels and language support strategies 

for both regular school lessons and extracurricular project weeks. 

Keywords: Project-Based Learning, critical thinking, English Language 

Teaching, Grade 7, project tasks. 

 

 

Introduction. 

Critical thinking in school English lessons should not be reduced to occasional 

questions after a text. It develops when learners understand information, compare 

alternatives, use evidence, and express a reasoned position in the target language. 

Controlled exercises remain necessary for accuracy, yet they do not automatically 

teach learners to judge, justify, and revise ideas. Project-Based Learning offers a 
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different instructional logic: a lesson cycle begins with a question or problem, 

continues through inquiry and collaboration, and ends with a product prepared for an 

audience. In English Language Teaching, this means that grammar and vocabulary 

become tools for asking, explaining, persuading, evaluating, and reflecting [1]. 

The relevance of PBL for Grade 7 is connected with the transitional character 

of this age group. Learners can already compare, classify, predict, and argue at a 

basic level, but they still require visible models and concrete contexts. A project on 

digital safety, for example, does not only practise should, must, and must not. 

Students analyze risk, decide which rules are essential, justify the order of advice, 

and revise their language for clarity. The same principle can be applied to school 

ecology, healthy choices, local culture, and reading-based moral dilemmas. 

The purpose of this article is methodological: to explain how problem-based 

learning can foster critical thinking in seventh-grade English lessons and to present 

adaptable project materials. 

Main Part. 

Project-Based Learning is an instructional approach in which learning is 

organized around a complex question, problem, or challenge requiring students to 

investigate, create, and present a meaningful product. It differs from a simple poster 

assignment because the project is not an addition after a topic. It is the structure 

through which the topic is learned. Thomas defines PBL through challenging 

questions and student decision-making [2], while Blumenfeld and colleagues stress 

inquiry, motivation, and support for learning [3].  

For English lessons, these elements must be interpreted through language. A 

driving question must be understandable at the learners' level. Inquiry must include 

reading short texts, asking classmates questions, listening to brief inputs, and 

recording evidence in accessible English. Student voice does not mean uncontrolled 

freedom. It means that pupils choose examples, arguments, product format, and roles 

while the teacher provides vocabulary banks, sentence starters, and checkpoints.  

 
Figure 1. Project-based critical thinking cycle in Grade 7 English lessons. 
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Critical thinking in Grade 7 can be operationalized through concrete classroom 

actions: identifying the main idea, distinguishing fact from opinion, comparing two 

options, selecting the strongest reason, predicting a consequence, and explaining a 

choice. These actions match the cognitive skills described by Facione and the 

reflective orientation emphasized by Ennis. In ELT, every project should ask learners 

to move from information to a justified choice, not simply from instruction to 

decoration [4]. 

 
Table 1. PBL stages and critical thinking operations in Grade 7 ELT. 

 
PBL stage Critical thinking 

focus 

English language 

focus 

Teacher prompt 

Problem and driving 

question 

Clarifying what the 

problem means and 

what information is 

needed. 

Topic vocabulary, 

modal verbs, simple 

cause-effect sentences. 

What exactly is the 

problem? Who is 

affected? 

Inquiry Collecting evidence 

from short texts, 

pictures, class surveys, 

or teacher-selected 

sources. 

Reading for gist, 

scanning, asking 

questions, note-taking. 

Which information is a 

fact? Which answer is 

only an opinion? 

Analysis and 

comparison 

Grouping information 

and comparing 

possible solutions. 

Comparatives, 

because, however, on 

the one hand, on the 

other hand. 

Which option is 

stronger, safer, or 

clearer? Why? 

Decision and 

product 

Choosing a solution 

and preparing a 

product for an 

audience. 

Persuasive phrases, 

instructions, 

descriptive language. 

What should our final 

advice include first? 

Reflection and 

revision 

Checking the logic and 

English of the product 

before presentation. 

Peer feedback, self-

assessment, correction 

of grammar and 

clarity. 

Is our evidence strong 

enough? Is our English 

clear? 

 

A Grade 7 project must be cognitively serious but linguistically attainable. If 

the language demand is too high, pupils concentrate only on translation and lose 

inquiry. If the thinking demand is too low, the product becomes attractive but 

intellectually weak. The teacher needs double alignment. The first line connects the 

project with language objectives, for example modal verbs for advice, comparatives 

for evaluation, imperatives for instructions, and topic vocabulary. The second line 

connects the same project with critical thinking objectives, for example interpreting 

information, ranking alternatives, supporting a claim, and reflecting on consequences 

[5]. 

Scaffolding does not replace thinking. It makes thinking visible. A vocabulary 

bank helps pupils name the problem. A source sheet gives them evidence to discuss. 

A decision grid prevents random voting. Sentence starters such as óOur evidence 

shows thatéô, óWe chose this option becauseéô, and óThis rule is more important 

thanéô help learners express reasoning in English. Group roles such as source 
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reader, vocabulary manager, evidence checker, designer, speaker, and timekeeper 

also prevent one strong student from doing all the intellectual work. 

The following task models can be used during ordinary thematic units or as 

short project weeks. Each task contains a driving question, a language focus, and a 

final product. The teacher may simplify the sources for lower-level learners or 

expand the inquiry for stronger groups. The central requirement is that students must 

justify their product with evidence, not only decorate it. 

 
Figure 2. Language and thinking flow in a Grade 7 project task. 

 

Each assignment contains a main question, a language focus, and a final result. 

The teacher can simplify the sources for students with lower levels of knowledge or 

expand the research for more advanced groups. The main requirement is that students 

must substantiate their results with evidence, not simply embellish them. 

 
Table 2. Project task bank for Grade 7 English lessons. 

 
Project title  Driving question Language 

material 

Critical thinking 

task 

Final product 

The Greener 

Classroom 

How can our 

class reduce 

waste during one 

school week? 

Should, must, 

countable and 

uncountable 

nouns, school 

ecology 

vocabulary. 

Students inspect 

habits, read eco-

tips, rank actions, 

and create an 

English eco-code. 

Eco-code poster 

and two-minute 

oral explanation. 

Digital Safety 

Guide 

What should 

Grade 5 pupils 

know before 

using social 

networks? 

Modal verbs, 

imperatives, 

online safety 

vocabulary, 

because and so. 

Students analyze 

risky situations, 

separate safe and 

unsafe behavior, 

and write rules 

with reasons. 

Leaflet or slide 

guide for younger 

pupils. 

Smart School 

Snack 

Which snack is 

the best choice 

for a long school 

day? 

Comparatives, 

food vocabulary, 

quantifiers, 

expressing 

preference. 

Students compare 

snack cards by 

price, energy, 

sugar, and 

practicality. 

Menu proposal 

with a persuasive 

paragraph. 
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Project title  Driving question Language 

material 

Critical thinking 

task 

Final product 

My City for 

Visitors 

What should an 

English-speaking 

visitor see in our 

city or region in 

one day? 

Descriptive 

adjectives, there 

is or there are, 

directions, can 

and should. 

Students select 

places, justify the 

route, and check 

time and budget. 

Mini travel guide 

or map 

presentation. 

Story Dilemma 

Project 

What should the 

character do and 

why? 

If clauses, should, 

would, opinion 

phrases, evidence 

from a text. 

Students identify 

a moral problem, 

compare choices, 

and prepare a 

debate card. 

Group debate 

card and oral 

defense. 

 

A sample task card for the Digital Safety Guide may begin with four short 

situations: a pupil shares a password, opens a strange link, posts another person's 

photo, or blocks a rude message. Groups mark each situation as safe, risky, or 

dangerous. Then they write a rule and a reason using the frames 'You must not... 

because...', 'You should... so that...', and 'It is safer to... than...'. The thinking prompts 

are concrete: What can happen next? Who can be harmed? Which rule is the most 

urgent? [6]. 

In the Greener Classroom project, pupils observe classroom habits and record 

simple evidence: paper waste, plastic bottles, lights left on, and reusable items. They 

compare three possible actions by four criteria: easy to do, useful, low cost, and 

possible for everyone. The strongest rule is placed first in the eco-code, and the group 

must explain why. A reading-based project may use a short moral dilemma. If a 

character sees cheating in a competition, groups compare choices, predict 

consequences, and defend one decision with a sentence from the text. 

Assessment in PBL should not be limited to the visual beauty of the product or 

the fluency of the strongest speaker. A balanced rubric must evaluate the thinking 

process and the quality of English. For Grade 7, criteria should be few, clear, and 

observable. The teacher can assess whether the group understands the problem, uses 

evidence, compares alternatives, explains a decision, collaborates responsibly, and 

presents language clearly [7]. 

Reflection gives the project its educational closure. A short reflection card may 

contain four prompts: 'The strongest evidence in our project was...', 'We changed our 

idea because...', 'One English phrase that helped us explain our opinion was...', and 

'Next time our group should...'. Peer feedback can follow the simple formula 'one 

clear idea, one strong reason, one question'. This formula teaches pupils to listen 

critically without attacking classmates [8]. 

PBL can fail if it becomes uncontrolled creative work. The most common risks 

are mechanical division of roles, copying from the internet, and focusing on design 

instead of argument. These risks can be reduced through limited teacher-selected 

sources, evidence cards, individual exit tickets, and in-class checkpoints. The teacher 

remains a guide of inquiry, not a supplier of ready-made answers. 
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Table 3. Rubric for assessing project-based critical thinking in Grade 7 ELT. 

 

Criterion  Focus Basic level Good level Advanced level 

Understanding 

the problem 

Restates the 

driving question 

and identifies 

who is affected. 

Needs help to 

understand the 

problem. 

Explains the 

problem clearly 

and links it to the 

audience. 

Shows why the 

problem matters. 

Use of evidence Uses facts, 

examples, or 

short source 

information. 

Gives mostly 

opinions without 

support. 

Uses at least two 

relevant facts or 

examples. 

Selects evidence 

and explains 

relevance. 

Comparison and 

decision 

Compares options 

and chooses a 

justified solution. 

Chooses quickly 

without 

comparison. 

Compares options 

with reasons. 

Evaluates options 

by criteria and 

defends the 

choice. 

English clarity Uses topic 

vocabulary, 

grammar focus, 

and 

understandable 

sentences. 

Message is 

difficult to 

understand. 

Message is 

mostly clear with 

minor errors. 

Language is clear 

and appropriate 

for the audience. 

Reflection and 

revision 

Uses feedback to 

improve content 

or language. 

Makes little 

revision. 

Corrects language 

and improves one 

idea. 

Improves logic, 

evidence, and 

language after 

critique. 

 

Conclusion. 

Project-Based Learning is a strong means of fostering critical thinking in 

school English lessons when it is planned as structured inquiry rather than decorative 

creativity. For Grade 7, productive projects connect a clear driving question, 

accessible English input, guided evidence collection, group comparison, public 

product, and reflective revision. Through this sequence, learners practise 

interpretation, analysis, evaluation, inference, explanation, and self-regulation in a 

language they are still acquiring. 

The proposed materials show that ordinary school topics can become critical 

thinking tasks if the teacher requires evidence, comparison, justification, and 

reflection. Ecology, digital safety, food choices, local culture, and story dilemmas are 

suitable because they are understandable for adolescents and naturally invite opinion, 

choice, and consequence. PBL does not replace systematic vocabulary, grammar, or 

reading work. It gives them a communicative and cognitive purpose, helping students 

see English as a language for reasoning, cooperation, and responsible decision-

making. 
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This paper examines the importance and effectiveness of establishing 

interdisciplinary connections in teaching English. The article analyzes the role of 

integration in the educational process, ways of implementing interdisciplinary 

connections, and their impact on the development of studentsô linguistic, cognitive, 

and cultural competencies. Particular attention is also paid to the relationship between 

language and culture. The research results show that the interdisciplinary approach 

enhances studentsô thinking skills and enables them to learn English in connection 

with real-life situations. 

Keywords: english language, interdisciplinary connections, teaching 

methodology, innovative approach, cognitive ability, language and culture. 

 

 

Introduction. 

The modern education system must continuously develop and meet global 

standards due to the rapid progress of science, technology, and information 

technologies. This process requires improving educational content and methodology, 

as well as applying new approaches and strategies. 

One of these approaches is interdisciplinary connection, which is a method of 

improving the quality of education through interaction between different subjects. 

Interdisciplinary connections allow students to apply knowledge gained from one 

subject in another field and develop their logical, critical, and creative thinking skills. 

This method is especially important in teaching English because English has 

become the main tool of international communication today. Integrating English with 

other subjects expands not only studentsô language skills but also their cultural, 

historical, and social understanding. Thus, interdisciplinary connections contribute to 

the formation of well-rounded individuals who meet modern educational 

requirements. 
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Chapter 1. The Concept of Interdisciplinary Connections in Teaching 

English. 

The Concept of Interdisciplinary Connections and Their Pedagogical 

Significance. 

Interdisciplinary connection is the process of integrating knowledge and skills 

through interaction between different academic subjects. It enables students to apply 

their knowledge in real life and understand relationships between various fields. 

Advantages: 

It develops studentsô thinking abilities, creativity, critical thinking, and 

broadens their worldview. 

Example of application: 

Connecting English lessons with history and culture classes by asking students 

to analyze historical events in English and interpret literary works within a cultural 

context. 

Methodology of Interdisciplinary Connections in Teaching English. 

This methodology allows students to gain comprehensive knowledge by 

integrating language skills with the content of other subjects. It is based on the CLIL 

(Content and Language Integrated Learning) approach, which focuses on learning 

language and subject content simultaneously. 

Advantages: 

It develops studentsô research, analytical, and argumentation skills and 

connects the learning process with real life. 

Example of application: 

Including geography topics in English lessons by describing natural 

phenomena in English or working with scientific texts to develop both language and 

subject knowledge. 

The Influence of Interdisciplinary Connections on Learnersô Language Skills. 

Interdisciplinary connections develop learnersô listening, speaking, reading, 

and writing skills in an integrated way. It enables students to use language in a real 

context and communicate freely in real-life situations. 

Advantages: 

It enriches vocabulary, develops analytical and critical thinking, and teaches 

students to use language skills in academic and professional contexts. 

Example of application: 

Teaching literature and history in English helps students analyze texts and 

express opinions, while integrating biology or mathematics teaches them to explain 

scientific terms in English. 

Research Methodology and Practice. 

The research was conducted during the 2023ï2024 academic year among 8thï

9th grade students at Secondary School No. 44 in Kyzylorda city. During the lessons, 

communicative and project-based methods based on interdisciplinary connections 

were applied. Students actively participated in group work, discussions, and role-

playing activities while discussing subject-related topics in English. 
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Observation, questionnaires, and testing methods were used during the 

research. 

Results and Analysis. 

ï Speaking skills increased from 36% to 70%. 

ï Vocabulary knowledge improved from 40% to 75%. 

ï Interest in learning almost doubled. 

The results demonstrated that interdisciplinary teaching methods positively 

influence studentsô motivation and language competence. 

 

Conclusion and Recommendations. 

The interdisciplinary approach provides effective results in teaching English. It 

develops studentsô language and subject knowledge simultaneously and increases 

their interest in learning. Teachers are recommended to combine communicative, 

project-based, and digital methods in the teaching process. 

The use of interdisciplinary connections helps students better understand the 

practical value of English and apply it effectively in everyday life and future 

professional activities. 
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ɹײʣ ʤʘץʘʣʘʜʘ ʘסʳʣʰʳʥ ʪʽʣʽ ʩʘʙʘסʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ 

ʽʩʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʤʘשʳʟʳ ʤʝʥ ʦʥʳ ʜʘʤʳʪʫʜʳש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳ 

 ʪʽʣʜʽʢ ʙʽʣʽʤʽʥ ʝʨʢʽʥ שʫʰʳʥʳץʘʙʽʣʝʪ ï ʦץ ץʘʨʤʘʰʳʣʳסʘʨʘʩʪʳʨʳʣʘʜʳ. ʐʳץ

 ʜʳʣʘʨʳʥסʡʝʣʽ ʞʝʪʢʽʟʫʽʥʝ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʜʘװʦʣʜʘʥʫʳʥʘ, ᴇʟ ʦʡʳʥ ʞץ

ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʤʘשʳʟʜʳ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ. ʄʘץʘʣʘʜʘ ʘסʳʣʰʳʥ ʪʽʣʽ 

ʩʘʙʘץʪʘʨʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ, ʞʦʙʘʣʳץ 

ʞײʤʳʩʪʘʨ, ʨᴇʣʜʽʢ ʦʡʳʥʜʘʨ ʞᴅʥʝ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ 

ʩʠʧʘʪʪʘʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʰʳסʘʨʤʘʰʳʣʳץ ᴅʨʝʢʝʪʪʝʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש 

ʪʽʣʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳ ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʪʘʣʜʘʥʘʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʰʳסʘʨʤʘʰʳʣʳץ, ʘסʳʣʰʳʥ ʪʽʣʽ, ʪʽʣʜʽʢ ʜʘסʜʳ, 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ײץʟʳʨʝʪʪʽʣʽʢ, ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘ, ʞʦʙʘʣʳץ ʞײʤʳʩ, 

ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩ, ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ. 

 

 

ʂʽʨʽʩʧʝ. 

 ʘʥ, ʝʨʢʽʥסʪʳ ʜʘʤʳץʩʘʪʳ ï ʞʘʥ-ʞʘץʥʝʛʽʟʛʽ ʤʘ שʡʝʩʽʥʽװʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞפ

ʦʡʣʘʡʪʳʥ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽ ʞʦסʘʨʳ ʪײʣסʘ ץʘʣʳʧʪʘʩʪʳʨʫ. ʆʩʳ ʪײʨסʳʜʘ 

ʘסʳʣʰʳʥ ʪʽʣʽ ʩʘʙʘסʳ ʦץʫʰʳʣʘʨʜʳש ʪʝʢ ʪʽʣʜʽʢ ʙʽʣʽʤʽʥ ʞʝʪʽʣʜʽʨʽʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʦʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫʜʘ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʰʝʪʝʣ ʪʽʣʽʥ ʤʝשʛʝʨʫ ʭʘʣʳץʘʨʘʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש, 

 ʨʘʣʳʥʘײץ ʳʟʜʳשʤʘ שʙʘʡʣʘʥʳʩʪʳ ץʤᴅʜʝʥʠʝʪʘʨʘʣʳ ,שʳʣʳʤ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳס

ʘʡʥʘʣʜʳ. ʉʦʥʜʳץʪʘʥ ʘסʳʣʰʳʥ ʪʽʣʽʥ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʪʝʢ 

ʛʨʘʤʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʞʝʪʢʽʣʽʢʩʽʟ. ɽש ʙʘʩʪʳʩʳ ï ʦץʫʰʳʥʳש ᴇʟ 

ʦʡʳʥ ʝʨʢʽʥ ʞʝʪʢʽʟʝ ʘʣʫʳ, ʪʽʣʜʽʢ ʦʨʪʘʜʘ ʙʝʣʩʝʥʜʽ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫʳ ʞᴅʥʝ 

ʰʳסʘʨʤʘʰʳʣʳץ ʪײʨסʳʜʘʥ ʦʡʣʘʡ ʙʽʣʫʽ. 

ʐʳסʘʨʤʘʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪ ʦץʫʰʳʥʳש ʩʘʙʘץץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ 

ʘʨʪʪʳʨʳʧ, ʦʥʳש ʪʽʣ װʡʨʝʥʫʛʝ ʜʝʛʝʥ ʳʥʪʘʩʳʥ ʢװʰʝʡʪʝʜʽ. ᴄʩʽʨʝʩʝ ʘסʳʣʰʳʥ ʪʽʣʽ 

ʩʘʙʘץʪʘʨʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʩᴇʡʣʝʫ, 

ʪʳשʜʘʣʳʤ, ʞʘʟʳʣʳʤ ʞᴅʥʝ ʦץʳʣʳʤ ʜʘסʜʳʣʘʨʳʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʜʘʤʳʪʫסʘ 
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ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʰʳסʘʨʤʘʰʳʣʳץʪʳ ʜʘʤʳʪʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ᴅʜʽʩʪʝʨʜʽ ʪʠʽʤʜʽ ץʦʣʜʘʥʫ ץʘʟʽʨʛʽ ʧʝʜʘʛʦʛʠʢʘʥʳש ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

1-ʪʘʨʘʫ. ɸϤʳʣʰʳʥ ʪʽʣʽ ʩʘʙʘϤʳʥʜʘ ʦϨʫʰʳʣʘʨʜʳϬ ʰʳϤʘʨʤʘʰʳʣʳϨ 

ʽʩʪʝʨʽʥ Ϩʘʣʳʧʪʘʩʪʳʨʫ. 

ʐʳϤʘʨʤʘʰʳʣʳϨ ϰϤʳʤʳ ʞϸʥʝ ʦʥʳϬ ʧʝʜʘʛʦʛʠʢʘʣʳϨ ʤʘϬʳʟʳ. 

ʐʳסʘʨʤʘʰʳʣʳץ ï ʘʜʘʤʥʳש ʞʘשʘ ʠʜʝʷʣʘʨ ײʩʳʥʫסʘ, ʤᴅʩʝʣʝʥʽ ʝʨʝʢʰʝ 

ʞʦʣʤʝʥ ʰʝʰʫʛʝ ʞᴅʥʝ ᴇʟ ʦʡʳʥ ʝʨʢʽʥ ʞʝʪʢʽʟʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ץʘʙʽʣʝʪʽ. ʆץʫʰʳʥʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ ʦʥʳש ʞʝʢʝ ʪײʣסʘ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʫʳʥʘ ᴅʩʝʨ 

ʝʪʝʜʽ. 

ɸסʳʣʰʳʥ ʪʽʣʽ ʩʘʙʘסʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ ʞײʤʳʩʪʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫ 

ʦץʫʰʳʣʘʨʜʳש ʪʽʣʜʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש ʧᴅʥʛʝ ʜʝʛʝʥ 

 ʪʘʧʩʳʨʤʘʣʘʨ ץʘʨʤʘʰʳʣʳסʘʪʘʨ, ʰʳץ ʰʝʡʪʝʜʽ. ʉʦʥʳʤʝʥװʳʥ ʢסʫʰʳʣʳסʳʟʳץ

ʦץʫʰʳʣʘʨʜʳש ʩʳʥʠ ʦʡʣʘʫʳʥ, ץʠʷʣʳʥ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʜʘʤʳʪʘʜʳ. 

ɸʨʪʳϨʰʳʣʳϤʳ: 

- ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʦʡʳʥ ʝʨʢʽʥ ʞʝʪʢʽʟʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ;  

- ʩᴇʡʣʝʫ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ;  

- ʪʽʣʜʽʢ ץʦʨʳʥ ʙʘʡʳʪʘʜʳ;  

- ᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʜʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ.  

ϧʦʣʜʘʥʫ ʤʳʩʘʣʳ: ʘסʳʣʰʳʥ ʪʽʣʽ ʩʘʙʘסʳʥʜʘ ñMy Dream Professionò, ñFuture 

Lifeò, ñTravelling Around the Worldò ʪʘץʳʨʳʧʪʘʨʳʥʜʘ ʵʩʩʝ ʥʝʤʝʩʝ ʧʨʝʟʝʥʪʘʮʠʷ 

ʜʘʡʳʥʜʘʫ. 

ʄʳʩʘʣʳ: 

- ñI want to become a successful entrepreneur in the futureò.  

- ñTravelling helps people learn new cultures and traditionsò.  

 

ʆϨʫʰʳʣʘʨʜʳϬ ʰʳϤʘʨʤʘʰʳʣʳϨ Ϩʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ ϸʜʽʩʪʝʤʝʩʽ. 

ʐʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʽ ʜʘʤʳʪʫ װʰʽʥ ʤסײʘʣʽʤ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʪװʨʣʽ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫʳ ץʘʞʝʪ. ᴄʩʽʨʝʩʝ ʪʦʧʪʳץ 

ʞײʤʳʩ, ʨᴇʣʜʽʢ ʦʡʳʥʜʘʨ, ʞʦʙʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʞᴅʥʝ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʪʠʽʤʜʽ ʥᴅʪʠʞʝ ʙʝʨʝʜʽ. 

ʐʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʦץʫʰʳʣʘʨʜʳ 

ᴇʟʜʽʛʽʥʝʥ ʦʡʣʘʫסʘ, ʠʜʝʷ ײʩʳʥʫסʘ ʞᴅʥʝ ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʝʨʢʽʥ ʩᴇʡʣʝʫʛʝ װʡʨʝʪʫ. 

ɸʨʪʳϨʰʳʣʳϤʳ: 

- ʦץʫʰʳʣʘʨʜʳש ʪʽʣʜʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ;  

- ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʘʜʳ;  

- ʪʦʧʧʝʥ ʞײʤʳʩ ʞʘʩʘʫ ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ;  

- ʩʘʙʘץץʘ ץʳʟʳסʫʰʳʣʳץʪʳ ʢװʰʝʡʪʝʜʽ.  

ϧʦʣʜʘʥʫ ʤʳʩʘʣʳ: 

- ʨᴇʣʜʽʢ ʦʡʳʥʜʘʨ ײʡʳʤʜʘʩʪʳʨʫ;  

- ʜʠʘʣʦʛ ײץʨʘʩʪʳʨʫ;  

- ʧʦʩʪʝʨ ץʦʨסʘʫ;  

- ʙʝʡʥʝʨʦʣʠʢ ʞʘʩʘʫ;  
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- ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʧʽʢʽʨʪʘʣʘʩ ᴇʪʢʽʟʫ.  

ʄʳʩʘʣʳ: 

ñRestaurantò, ñAt the Airportò, ñJob Interviewò ʪʘץʳʨʳʧʪʘʨʳʥʜʘ ʨᴇʣʜʽʢ 

ʦʡʳʥ ᴇʪʢʽʟʫ. 

ɼʠʘʣʦʛ װʣʛʽʩʽ: 

ï Welcome! What would you like to order?  

ï I would like a cup of tea and a sandwich, please. 

 

ʐʳϤʘʨʤʘʰʳʣʳϨ ʽʩ-ϸʨʝʢʝʪʪʽϬ ʪʽʣʜʽʢ ʜʘϤʜʳʣʘʨʜʳ ʜʘʤʳʪʫʜʘϤʳ ϸʩʝʨʽ. 

ʐʳסʘʨʤʘʰʳʣʳץ ʞײʤʳʩʪʘʨ ʦץʫʰʳʣʘʨʜʳש ʩᴇʡʣʝʫ, ʪʳשʜʘʫ, ʦץʫ ʞᴅʥʝ ʞʘʟʫ 

ʜʘסʜʳʣʘʨʳʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʜʘʤʳʪʘʜʳ. ʉʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʝʨʢʽʥ ʩᴇʡʣʝʧ, ᴇʟ 

ʦʡʳʥ ʥʘץʪʳ ʞʝʪʢʽʟʫʛʝ װʡʨʝʥʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʰʳסʘʨʤʘʰʳʣʳץ ᴅʨʝʢʝʪ ʦץʫʰʳʣʘʨʜʳש ʵʤʦʮʠʦʥʘʣʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש ʪʽʣʜʽʢ ʦʨʪʘסʘ ʙʝʡʽʤʜʝʣʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɸʨʪʳץʰʳʣʳסʳ: 

- ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ץʘʙʽʣʝʪʪʽ ʜʘʤʳʪʘʜʳ;  

- ʩᴇʟʜʽʢ ץʦʨʜʳ ʤʦʣʘʡʪʘʜʳ;  

- ʩᴇʡʣʝʫ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ;  

- ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʝʨʢʽʥ ʦʡʣʘʫסʘ װʡʨʝʪʝʜʽ.  

ϧʦʣʜʘʥʫ ʤʳʩʘʣʳ: 

ʆץʫʰʳʣʘʨסʘ ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝʛʽ ץʳʩץʘ ʬʠʣʴʤʜʝʨʜʽ ʢᴇʨʽʧ, ᴇʟ ʧʽʢʽʨʽʥ ʘʡʪʫ 

ʥʝʤʝʩʝ ʦץʠסʘ ʩʦשʳʥ ᴇʟʛʝʨʪʽʧ ʞʘʣסʘʩʪʳʨʫ ʪʘʧʩʳʨʤʘʩʳʥ ʙʝʨʫ. 

ʄʳʩʘʣʳ: 

- ñIf I were the main character, I would change the ending of the storyò.  

- ñThe film teaches people to believe in themselvesò.  

 

ɿʝʨʪʪʝʫ ϸʜʽʩʪʝʤʝʩʽ ʞϸʥʝ ʪϸʞʽʨʠʙʝ. 

ɿʝʨʪʪʝʫ 2024ï2025 ʦץʫ ʞʳʣʳʥʜʘ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽ8 שï9 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ʘʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʉʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ 

ʪʘʧʩʳʨʤʘʣʘʨ, ʞʦʙʘʣʳץ ʞײʤʳʩʪʘʨ, ʨᴇʣʜʽʢ ʦʡʳʥʜʘʨ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨ 

 .ʦʣʜʘʥʳʣʜʳץ

ʆץʫʰʳʣʘʨ ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ ʜʘʡʳʥʜʘʧ, ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʜʠʘʣʦʛʪʘʨ 

 ʤʳʩʪʘʨ ʦʨʳʥʜʘʜʳ. ʉʦʥʳʤʝʥײʞ ץʘʜʳ ʞᴅʥʝ ʪʦʧʪʳסʦʨץ ʨʘʩʪʳʨʜʳ, ʧʦʩʪʝʨʣʝʨײץ

 ץʪʘʨʜʘ ʙʝʡʥʝʤʘʪʝʨʠʘʣʜʘʨ, ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʣʘʨ ʞᴅʥʝ ʮʠʬʨʣʳץʘʪʘʨ ʩʘʙʘץ

ʨʝʩʫʨʩʪʘʨ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

 ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʘץʳʣʘʫ, ʩʘʫʘʣʥʘʤʘ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ 

ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ. 

 

ʅϸʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣʜʘʫ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞװʡʝʣʽ ץʦʣʜʘʥʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽ ʘʥʳץʪʘʣʜʳ: 

- ʦץʫʰʳʣʘʨʜʳש ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʩᴇʡʣʝʫ ʙʝʣʩʝʥʜʽʣʽʛʽ 40%-ʜʘʥ 78%-סʘ 

ʜʝʡʽʥ ʘʨʪʪʳ;  
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- ʩᴇʟʜʽʢ ץʦʨʜʳ ץʦʣʜʘʥʫ ʜʝשʛʝʡʽ ʞʘץʩʘʨʜʳ;  

- ʩʘʙʘץץʘ ץʳʟʳסʫʰʳʣʳץ ʞʦסʘʨʳʣʘʜʳ;  

- ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʦʡʳʥ ʝʨʢʽʥ ʞʝʪʢʽʟʫ ץʘʙʽʣʝʪʽ ʜʘʤʳʜʳ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʰʳסʘʨʤʘʰʳʣʳץ ʞײʤʳʩʪʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʦʧʧʝʥ ʞײʤʳʩ 

ʞʘʩʘʫ ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʽʧ, ʦʣʘʨʜʳש ᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʜʳ. 

ʆץʫʰʳʣʘʨ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʢᴇʙʽʨʝʢ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʧ, 

ʝʨʢʽʥ ʧʽʢʽʨ ʙʽʣʜʽʨʫʛʝ ʜʘסʜʳʣʘʥʜʳ. 

 

ϧʦʨʳʪʳʥʜʳ ʞϸʥʝ ϰʩʳʥʳʩʪʘʨ. 

 ץʘʨʤʘʰʳʣʳסʰʳ שʫʰʳʣʘʨʜʳץʳʥʜʘ ʦסʳʣʰʳʥ ʪʽʣʽ ʩʘʙʘסʘʥʜʘ, ʘץʦʨʳʪʘ ʘʡʪפ

ʽʩʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ï ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʜʳש 

ʙʽʨʽ. ʐʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʽʣʜʽʢ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʳʧ 

 ʘʡʪʫʳʥʘ ʞᴅʥʝ ץʝʨʢʽʥ ʦʡʣʘʫʳʥʘ, ᴇʟ ʧʽʢʽʨʽʥ ʘʰʳ שʦʡʤʘʡ, ʦʣʘʨʜʳץ ʘʥʘץ

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ײץʟʳʨʝʪʪʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ʆץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ װʰʽʥ ʤסײʘʣʽʤʜʝʨʛʝ: 

- ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʜʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ;  

- ʞʦʙʘʣʳץ ʞײʤʳʩʪʘʨ ײʡʳʤʜʘʩʪʳʨʫ;  

- ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ;  

- ʦץʫʰʳʣʘʨʜʳ ʝʨʢʽʥ ʩᴇʡʣʝʫʛʝ ʳʥʪʘʣʘʥʜʳʨʫ;  

- ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞװʡʝʣʽ ʪװʨʜʝ ʙʝʨʫ ײʩʳʥʳʣʘʜʳ.  

ɿʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʜʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʘסʳʣʰʳʥ ʪʽʣʽʥʝ ʜʝʛʝʥ 

-ʘʨʳʤץ ʪʘ ʪʽʣʜʽʢ ʦʨʪʘʜʘ ʝʨʢʽʥץʙʦʣʘʰʘ שʳʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳסʫʰʳʣʳסʳʟʳץ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘʪʳʥʘʩ ʞʘʩʘʫʳʥʘ ʤץ

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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ɾ.ɾ. פʫʘʥʳʰʦʚʘ 
ʉʪʫʜʝʥʪ, ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘϤʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞϸʥʝ ʠʥʞʠʥʠʨʠʥʛ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸϨʪʘʫ Ϩ. 

ᴄ.ɸ. נʘʣʳʤʞʘʥ 
ɾʝʪʝʢʰʽ, ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘϤʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞϸʥʝ ʠʥʞʠʥʠʨʠʥʛ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸϨʪʘʫ Ϩ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ ʝʢʽʪʽʣʜʽʣʽʢ ʞʘסʜʘʡʳʥʜʘ ʙʘʣʘʣʘʨʜʳש ʩᴇʡʣʝʫ ʜʘʤʫʳʥʳש 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʢᴇʧʪʽʣʜʽ ʦʨʪʘʜʘ ʩᴇʡʣʝʫ ʙײʟʳʣʳʩʪʘʨʳʥ ʙʘסʘʣʘʫʜʳש ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʝʢʽʪʽʣʜʽ ʙʘʣʘʣʘʨʜʳש ʪʽʣʜʽʢ ʞᴅʥʝ 

ʢʦʛʥʠʪʠʚʪʽʢ ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʪʘʣʜʘʥʳʧ, ʪʽʣʜʽʢ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʤʝʥ ʥʘץʪʳ 

ʩᴇʡʣʝʫ ʙײʟʳʣʳʩʪʘʨʳʥʳש ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳ ʘʥʳץʪʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʢᴇʧʪʽʣʜʽ ʦʨʪʘʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʜᴅʩʪװʨʣʽ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʰʝʢʪʝʫʣʝʨʽ 

ʢᴇʨʩʝʪʽʣʽʧ, ʜʠʥʘʤʠʢʘʣʳץ ʙʘסʘʣʘʫ ʪᴅʩʽʣʜʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʥʝʛʽʟʜʝʣʜʽ. ʄʘץʘʣʘʜʘ 

ʩᴇʡʣʝʫ ʙײʟʳʣʳʩʪʘʨʳʥ ʪװʟʝʪʫʜʽש ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽ, ʩʦʥʳש ʽʰʽʥʜʝ ʘʪʘ-ʘʥʘʤʝʥ 

ʞײʤʳʩ, ʚʠʟʫʘʣʜʳ ץʦʣʜʘʫ ʞᴅʥʝ ʞʝʢʝ ʙʘסʳʪʪʘʣסʘʥ ʪװʟʝʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ 

 ,ʤʳʩ ʽʩʪʝʫʜʝ ʢʝʰʝʥʜʽײʩʳʥʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʧʪʽʣʜʽ ʙʘʣʘʣʘʨʤʝʥ ʞײ

ʤᴅʜʝʥʠ-ʪʽʣʜʽʢ ʬʘʢʪʦʨʣʘʨʜʳ ʝʩʢʝʨʝʪʽʥ ʪᴅʩʽʣʜʝʨʜʽץ שʘʞʝʪʪʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʝʢʽʪʽʣʜʽʣʽʢ, ʩᴇʡʣʝʫ ʜʘʤʫʳ, ʢᴇʧʪʽʣʜʽ ʦʨʪʘ, ʣʦʛʦʧʝʜʠʷ, 

ʙʘסʘʣʘʫ. 

 

 

ʂʽʨʽʩʧʝ. 

 ʨʜʝʣʝʥʫʽʥʝ ʘʣʳʧװʢ שʜʘʡʜʳסʳ ʪʽʣʜʽʢ ʞʘסʘʤʜʘסʦץ ʜʝʨʽʩʽװ ʘʟʽʨʛʽ ʞʘᴃʘʥʜʘʥʫפ

ʢʝʣʜʽ. ᴄʣʝʤʜʽʢ ʢʝשʽʩʪʽʢʪʝ ʙʽʨʥʝʰʝ ʪʽʣʜʽ ץʘʪʘʨ ץʦʣʜʘʥʫ ץʘʣʳʧʪʳ ײץʙʳʣʳʩץʘ 

ʘʡʥʘʣʳʧ, ʢᴇʧʪʽʣʜʽʣʽʢ ᴅʣʝʫʤʝʪʪʽʢ-ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʦʨʪʘʜʘ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʫʜʘ. 

 ʝʨʪʝ ʞʘʩʪʘʥ ʝʢʽ ʥʝʤʝʩʝ שʣʪʪʳ ʤʝʤʣʝʢʝʪʪʝʨʜʝ ʙʘʣʘʣʘʨʜʳײʪʳ ʢᴇʧץʩʪʘʥ ʩʠʷץʘʟʘפ

ʦʜʘʥ ʜʘ ʢᴇʧ ʪʽʣʜʽ ʤʝשʛʝʨʫʽ ʞʠʽ ʢʝʟʜʝʩʝʜʽ. 

ʂᴇʧʪʽʣʜʽ ʦʨʪʘʜʘ ʪᴅʨʙʠʝʣʝʥʫ ʙʘʣʘʥʳש ʢʦʛʥʠʪʠʚʪʽʢ ʞᴅʥʝ ʪʽʣʜʽʢ ʜʘʤʫʳʥʘ ʦש 

ᴅʩʝʨ ʝʪʫʽʤʝʥ ץʘʪʘʨ, ʩᴇʡʣʝʫ ʜʘʤʫʳʥʳש ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʜʝ 

 ʥʜʘʡ ʙʘʣʘʣʘʨʜʘ ʢʝʡʜʝ ʩᴇʟʜʝʨʜʽ ʘʣʤʘʩʪʳʨʫ, ʪʽʣʜʝʨʜʽײʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʄץ

ʘʨʘʣʘʩʪʳʨʫ, ʛʨʘʤʤʘʪʠʢʘʣʳײץ ץʨʳʣʳʤʜʘʨʜʳ ʰʘʪʘʩʪʳʨʫ ʩʠʷץʪʳ ײץʙʳʣʳʩʪʘʨ 

ʙʘʡץʘʣʘʜʳ. ɹײʣ ʞʘסʜʘʡʣʘʨ ʙʘʨʣʳץ ʞʘסʜʘʡʜʘ ʩᴇʡʣʝʫ ʙײʟʳʣʳʩʳ ʨʝʪʽʥʜʝ 
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 ʠסʪʘʙʠ שʘʪʘʨ ʜʘʤʫʳʥʳץ שʡʝʣʝʨʜʽװʘʨʘʩʪʳʨʳʣʤʘʡʜʳ, ʩʝʙʝʙʽ ʦʣʘʨ ʪʽʣʜʽʢ ʞץ

ʥᴅʪʠʞʝʩʽ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʝʢʽʪʽʣʜʽʣʽʢ ʞʘסʜʘʡʳʥʜʘסʳ ʙʘʣʘʣʘʨʜʳש ʩᴇʡʣʝʫ 

ʜʘʤʫʳʥ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʜײʨʳʩ ʪװʩʽʥʫ, ʩʦʥʜʘʡ-ʘץ ʩᴇʡʣʝʫ ʙײʟʳʣʳʩʪʘʨʳ ʤʝʥ 

ʪʽʣʜʽʢ ʠʥʪʝʨʬʝʨʝʥʮʠʷʥʳ ʘʞʳʨʘʪʘ ʙʽʣʫ ץʘʟʽʨʛʽ ʣʦʛʦʧʝʜʠʷ ʤʝʥ ʘʨʥʘʡʳ 

ʧʝʜʘʛʦʛʠʢʘʥʳש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

ʅʝʛʽʟʛʽ ʙϺʣʽʤ. 

ɽʢʽʪʽʣʜʽ ʦʨʪʘʜʘ ʙʘʣʘʥʳש ʩᴇʡʣʝʫ ʜʘʤʫʳ ʙʽʨ סʘʥʘ ʪʽʣʜʽʢ ʞװʡʝʛʝ ʝʤʝʩ, 

ʙʽʨʥʝʰʝ ʪʽʣʜʽץ שʘʪʘʨ ᴅʩʝʨ ʝʪʫʽʥʝ ʥʝʛʽʟʜʝʣʝʜʽ. ɹʘʣʘ ʙʽʨ ʤʝʟʛʽʣʜʝ ᴅʨ ʪʽʣʜʽש 

ʜʳʙʳʩʪʳץ ʞװʡʝʩʽʥ, ʩᴇʟʜʽʢ ץʦʨʳʥ ʞᴅʥʝ ʛʨʘʤʤʘʪʠʢʘʣʳײץ ץʨʳʣʳʤʳʥ ʤʝשʛʝʨʝʜʽ. 

ɹײʣ ʧʨʦʮʝʩʩ ʦʥʳש ʪʽʣʜʽʢ ʪᴅʞʽʨʠʙʝʩʽʥ ʢʝשʝʡʪʢʝʥʽʤʝʥ, ʩᴇʡʣʝʫ ᴅʨʝʢʝʪʽʥ ʙʝʣʛʽʣʽ ʙʽʨ 

ʜʝשʛʝʡʜʝ ʢװʨʜʝʣʝʥʜʽʨʝʜʽ. 

ɽʢʽʪʽʣʜʽ ʙʘʣʘʣʘʨסʘ ʪᴅʥ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ ײץʙʳʣʳʩʪʘʨʜʳש ʙʽʨʽ ï ʪʽʣʜʝʨʜʽ 

ʘʨʘʣʘʩʪʳʨʫ. ɹʘʣʘ ʙʽʨ ʩᴇʡʣʝʤ ʽʰʽʥʜʝ ʝʢʽ ʪʽʣʜʽ ץʘʪʘʨ ץʦʣʜʘʥʫʳ ʥʝʤʝʩʝ ץʘʞʝʪʪʽ 

ʩᴇʟʜʽ ʙʽʨ ʪʽʣʜʝʥ ʪʘʙʘ ʘʣʤʘסʘʥ ʞʘסʜʘʡʜʘ ʝʢʽʥʰʽ ʪʽʣʛʝ ʘʫʳʩʫʳ ʤװʤʢʽʥ. ʉʦʥʳʤʝʥ 

 ʫʣʘʨ ʜʘץʘʨʘʧʘʡʳʤ ʩʠʥʪʘʢʩʠʩʪʽʢ ʘʫʳʪץ ʳ ʢʽʜʽʨʽʩʪʝʨ ʤʝʥסʜʘʫʜʘשʘʪʘʨ ʩᴇʟ ʪʘץ

ʙʘʡץʘʣʘʜʳ. ɼʝʛʝʥʤʝʥ ʤײʥʜʘʡ ʢᴇʨʽʥʽʩʪʝʨʜʽ ʙʽʨʜʝʥ ʧʘʪʦʣʦʛʠʷʣʳץ ʙײʟʳʣʳʩ ʜʝʧ 

ʙʘסʘʣʘʫ ʜײʨʳʩ ʝʤʝʩ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʪʽʣʜʽʢ ʞװʡʝʣʝʨʜʽש ᴇʟʘʨʘ ʳץʧʘʣʜʘʩʫʳʥʘʥ 

ʪʫʳʥʜʘʡʪʳʥ ʪʘʙʠסʠ ײץʙʳʣʳʩʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹʘʣʘ ʤʠʳ ʙʽʨʥʝʰʝ ʪʽʣʜʽʢ ʢʦʜʪʳ ץʘʪʘʨ ᴇשʜʝʡʪʽʥʜʽʢʪʝʥ, ʙʘʩʪʘʧץʳ ʢʝʟʝשʜʝ 

ʙʝʣʛʽʣʽ ʙʽʨ ʪʽʣʜʽʢ ʢʽʜʽʨʽʩʪʝʨʜʽש ʙʦʣʫʳ ץʘʣʳʧʪʳ ʞʘסʜʘʡ ʩʘʥʘʣʘʜʳ. ʋʘץʳʪ ᴇʪʝ ʢʝʣʝ 

ʪʽʣʜʽʢ ʞװʡʝʣʝʨ ʪײʨʘץʪʘʥʳʧ, ʙʘʣʘ ᴅʨ ʪʽʣʜʽ ʥʘץʪʳ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʞʘסʜʘʡסʘ 

ʩᴅʡʢʝʩ ץʦʣʜʘʥʫʜʳ ʤʝשʛʝʨʝʜʽ. 

ɽʢʽʪʽʣʜʽʣʽʢʪʽש ʤʘשʳʟʜʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʳש ʙʽʨʽ ï ʢʦʛʥʠʪʠʚʪʽʢ ʜʘʤʫסʘ 

ᴅʩʝʨʽ. ʄײʥʜʘʡ ʙʘʣʘʣʘʨʜʘ ʟʝʡʽʥʥʽש ʰʦסʳʨʣʘʥʫʳ, ʦʡʣʘʫ ʠʢʝʤʜʽʣʽʛʽ ʞᴅʥʝ 

ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ ʞʳʣʜʘʤʜʳסʳ ʞʦסʘʨʳʨʘץ ʙʦʣʫʳ ʤװʤʢʽʥ. ʆʣʘʨ ʪʽʣʜʝʨʜʽ 

ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ ʞʘʣʧʳʣʘʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʜʘʤʳʪʘʜʳ. ɹײʣ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʙʝʡʽʤʜʝʣʫʜʽ ʞʝשʽʣʜʝʪʝʜʽ. 

ʂᴇʧʪʽʣʜʽ ʦʨʪʘʜʘ ʩᴇʡʣʝʫ ʙײʟʳʣʳʩʪʘʨʳʥ ʙʘסʘʣʘʫ ʝʨʝʢʰʝ ʪᴅʩʽʣʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ɼᴅʩʪװʨʣʽ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨ ʢᴇʙʽʥʝ ʙʽʨ ʪʽʣʛʝ ʙʘסʳʪʪʘʣסʘʥʜʳץʪʘʥ, ʦʣʘʨ 

ʙʘʣʘʥʳש ʪʦʣʳץ ʪʽʣʜʽʢ ʤװʤʢʽʥʜʽʛʽʥ ʢᴇʨʩʝʪʝ ʙʝʨʤʝʡʜʽ. ʂʝʡ ʞʘסʜʘʡʣʘʨʜʘ ʙʘʣʘ ʙʽʨ 

ʪʽʣʜʝ ʪᴇʤʝʥ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʢʝʥʽʤʝʥ, ʙʘʩץʘ ʪʽʣʜʝ ץʘʣʳʧʪʳ ʥʝʤʝʩʝ ʞʦסʘʨʳ 

ʜʝשʛʝʡʜʝ ʩᴇʡʣʝʫʽ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ʙʘסʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʙʘʣʘʥʳש ʙʘʨʣʳץ ʪʽʣʜʽʢ 

ʪᴅʞʽʨʠʙʝʩʽ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʝʩʢʝʨʽʣʫʽ ץʘʞʝʪ. 

ʆʩʳ ʪײʨסʳʜʘ ʜʠʥʘʤʠʢʘʣʳץ ʙʘסʘʣʘʫ ʪᴅʩʽʣʜʝʨʽ ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ᴅʜʽʩ ʙʘʣʘʥʳש ʪʝʢ ʘסʳʤʜʘסʳ ʜʝשʛʝʡʽʥ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʥʳװ שʡʨʝʥʫ 

 ʤʢʽʥʜʽʢװʘ ʤסʪʘʫץʘ ʨʝʘʢʮʠʷʩʳʥ ʞᴅʥʝ ʜʘʤʫ ᴅʣʝʫʝʪʽʥ ʘʥʳסʦʣʜʘʫץ ,ʘʙʽʣʝʪʽʥץ

ʙʝʨʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙʘʣʘʥʳש ʰʳʥʘʡʳ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʜᴅʣʽʨʝʢ ʙʘסʘʣʘʥʘʜʳ. 

 

ϧʦʩʳʤʰʘ ʙϺʣʽʤ. 

ʂᴇʧʪʽʣʜʽ ʦʨʪʘʜʘ ʙʘʣʘʣʘʨʤʝʥ ʞװʨʛʽʟʽʣʝʪʽʥ ʞײʤʳʩ ʪʝʢ ʜʠʘʛʥʦʩʪʠʢʘʤʝʥ 

ʰʝʢʪʝʣʤʝʡ, ʞװʡʝʣʽ ʪװʟʝʪʫ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʦʣʜʘʫʜʳ ʜʘ ץʘʤʪʫʳ ʪʠʽʩ. ɽש ʘʣʜʳʤʝʥ 

ʙʘʣʘʥʳש ʪʽʣʜʽʢ ʦʨʪʘʩʳʥ ʜײʨʳʩ ײʡʳʤʜʘʩʪʳʨʫ ʤʘשʳʟʜʳ. תʡʜʝ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ 
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ʤʝʢʝʤʝʩʽʥʜʝ ʪʽʣʜʝʨʜʽץ שʦʣʜʘʥʳʣʫ ʪᴅʨʪʽʙʽ ʥʘץʪʳ ʙʦʣʩʘ, ʙʘʣʘ ᴅʨ ʪʽʣʜʽץ שʳʟʤʝʪʽʥ 

ʜײʨʳʩ ʘʞʳʨʘʪʘ ʘʣʘʜʳ. 

ʊװʟʝʪʫ ʞײʤʳʩʳ ʢʝʟʝש-ʢʝʟʝשʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ץʘʞʝʪ. ɸʣסʘʰץʳ 

ʢʝʟʝשʜʝ ʙʘʣʘʥʳש ʘʥʘ ʪʽʣʽ ʥʝʤʝʩʝ ʙʘʩʳʤ ʪʽʣʽʥʜʝ ʩᴇʡʣʝʫ ʜʘסʜʳʣʘʨʳ ʙʝʢʽʪʽʣʝʜʽ, 

ʢʝʡʽʥʥʝʥ ʝʢʽʥʰʽ ʪʽʣ ʙʽʨʪʽʥʜʝʧ ʝʥʛʽʟʽʣʝʜʽ. ɹײʣ ʪᴅʩʽʣ ʪʽʣʜʽʢ ʰʘʪʘʩʫʜʳ ʘʟʘʡʪʳʧ, 

ʞװʡʝʣʽ ʜʘʤʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɺʠʟʫʘʣʜʳ ץʦʣʜʘʫ ײץʨʘʣʜʘʨʳ (ʩʫʨʝʪʪʝʨ, ʢʘʨʪʦʯʢʘʣʘʨ, ʩʭʝʤʘʣʘʨ) ʩᴇʡʣʝʫ 

ʜʘʤʫʳʥ ʞʝשʽʣʜʝʪʝʜʽ. ʆʣʘʨ ʘץʧʘʨʘʪʪʳ ץʘʙʳʣʜʘʫʜʳ ʥʘץʪʳʣʘʧ, ʩᴇʟʜʝʨʜʽש 

ʤʘסʳʥʘʩʳʥ ʙʝʢʽʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʆʡʳʥ ʙʘʨʳʩʳʥʜʘ ʙʘʣʘ 

ʝʨʢʽʥ ʩᴇʡʣʝʧ, ʪʽʣʜʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʨʪʘʜʳ. ɹײʣ ʩᴇʡʣʝʫ ʜʘסʜʳʣʘʨʳʥ ʪʘʙʠסʠ 

ʞʘסʜʘʡʜʘ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʪʘ-ʘʥʘʤʝʥ ʞײʤʳʩ ï ʪװʟʝʪʫ װʜʝʨʽʩʽʥʽש ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ. ʆʪʙʘʩʳʥʜʘסʳ 

ʪʽʣʜʽʢ ʦʨʪʘ ʙʘʣʘʥʳש ʩᴇʡʣʝʫ ʜʘʤʫʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʢʪʝʥ, ʘʪʘ-ʘʥʘʣʘʨסʘ 

ʪʽʣʜʝʨʜʽ ʜײʨʳʩ ץʦʣʜʘʥʫ ʙʦʡʳʥʰʘ ʙʘסʳʪ ʙʝʨʫ ץʘʞʝʪ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ (ʤʦʙʠʣʴʜʽ 

 ʦʩʳʤʰʘץ ʦʣʜʘʫʜʘץ ʦʩʳʤʰʘʣʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʧʣʘʪʬʦʨʤʘʣʘʨ) ʩᴇʡʣʝʫ ʜʘʤʫʳʥץ

ʪʠʽʤʜʽ ײץʨʘʣ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʊϮʟʝʪʫ ʞϰʤʳʩʪʘʨʳ: 

1. ʊʽʣʜʽ ʢʝʟʝϬ-ʢʝʟʝϬʤʝʥ ʜʘʤʳʪʫ. 

ʊʽʣʜʽ ʙʽʨ ʫʘץʳʪʪʘ ʪʦʣʳץ ʤʝשʛʝʨʪʫ ʝʤʝʩ, ʞװʡʝʣʽ ʞᴅʥʝ ʙʽʨʽʟʜʽ ʦץʳʪʫ 

ʤʘשʳʟʜʳ. ɸʣʜʳʤʝʥ ץʘʨʘʧʘʡʳʤ ײץʨʳʣʳʤʜʘʨ ʤʝשʛʝʨʽʣʽʧ, ʢʝʡʽʥ ʢװʨʜʝʣʝʥʝʜʽ. 

2. ɺʠʟʫʘʣʜʳ Ϩϰʨʘʣʜʘʨʜʳ Ϩʦʣʜʘʥʫ. 

ʂᴇʨʥʝʢʽʣʽʢ ʙʘʣʘʥʳש ʪװʩʽʥʫʽʥ ʞʝשʽʣʜʝʪʽʧ, ʝʩʪʝ ʩʘץʪʘʫʳʥ ʢװʰʝʡʪʝʜʽ. 

3. ʆʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥ ʝʥʛʽʟʫ. 

ʆʡʳʥ ʘʨץʳʣʳ ʙʘʣʘ ʪʘʙʠסʠ ʪװʨʜʝ ʩᴇʡʣʝʧ, ʪʽʣʜʽʢ ʜʘסʜʳʣʘʨʜʳ ʝʨʢʽʥ 

 .ʦʣʜʘʥʘʜʳץ

4. ɸʪʘ-ʘʥʘʣʘʨʜʳ ʦϨʳʪʫ. 

ʆʪʙʘʩʳʣʳץ ʪʽʣʜʽʢ ʩʪʨʘʪʝʛʠʷ ʜײʨʳʩ ײʡʳʤʜʘʩʪʳʨʳʣʩʘ, ʙʘʣʘʥʳש ʩᴇʡʣʝʫ 

ʜʘʤʫʳ ʪײʨʘץʪʳ ʙʦʣʘʜʳ. 

 

ϧʦʨʳʪʳʥʜʳ. 

ɽʢʽʪʽʣʜʽʣʽʢ ʞʘסʜʘʡʳʥʜʘסʳ ʩᴇʡʣʝʫ ʜʘʤʫʳ ʢװʨʜʝʣʽ ʞᴅʥʝ ʢᴇʧץʘʙʘʪʪʳ װʜʝʨʽʩ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘʣʘ ʙʽʨʥʝʰʝ ʪʽʣʜʽʢ ʞװʡʝʥʽ ץʘʪʘʨ ʤʝשʛʝʨʫ ʘʨץʳʣʳ ʝʨʝʢʰʝ 

ʪʽʣʜʽʢ ʪᴅʞʽʨʠʙʝ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʆʩʳ װʜʝʨʽʩ ʙʘʨʳʩʳʥʜʘ ʪʽʣʜʽʢ ʵʣʝʤʝʥʪʪʝʨʜʽש 

ʘʨʘʣʘʩʫʳ, ʩᴇʟ ʪʘשʜʘʫʜʘסʳ ʢʽʜʽʨʽʩʪʝʨ ʥʝʤʝʩʝ ײץʨʳʣʳʤʜʳץ ʘʫʳʪץʫʣʘʨ ʙʘʡץʘʣʫʳ 

ʤװʤʢʽʥ. ɸʣʘʡʜʘ ʤײʥʜʘʡ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʩᴇʡʣʝʫ ʙײʟʳʣʳʩʳ ʨʝʪʽʥʜʝ ʝʤʝʩ, ʪʽʣʜʽʢ 

ʜʘʤʫʜʳש ʪʘʙʠסʠ ʢʝʟʝשʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫ ץʘʞʝʪ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʝʢʽʪʽʣʜʽʣʽʢ ʙʘʣʘʥʳש ʢʦʛʥʠʪʠʚʪʽʢ ʜʘʤʫʳʥʘ ʦש ʳץʧʘʣ ʝʪʝʜʽ. 

ɿʝʡʽʥʥʽש ʪײʨʘץʪʳʣʳסʳ, ʦʡʣʘʫ ʠʢʝʤʜʽʣʽʛʽ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ ץʘʙʽʣʝʪʽʥʽש 

ʘʨʪʫʳ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʤʘשʳʟʜʳ ʘʨʪʳץʰʳʣʳץ ʙʝʨʝʜʽ. 

ʂᴇʧʪʽʣʜʽ ʦʨʪʘʜʘ ʩᴇʡʣʝʫ ʙײʟʳʣʳʩʪʘʨʳʥ ʙʘסʘʣʘʫ ʢʝʰʝʥʜʽ ʪᴅʩʽʣʜʽ ʪʘʣʘʧ 

ʝʪʝʜʽ. ɹʽʨʪʽʣʜʽ ʜʠʘʛʥʦʩʪʠʢʘ ᴅʜʽʩʪʝʨʽ ʙʘʣʘʥʳש ʪʦʣʳץ ʤװʤʢʽʥʜʽʛʽʥ ʘʰʧʘʡʜʳ, 
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ʩʦʥʜʳץʪʘʥ ʙʘʨʣʳץ ʪʽʣʜʽʢ ʪᴅʞʽʨʠʙʝ ʝʩʢʝʨʽʣʫʽ ץʘʞʝʪ. ɼʠʥʘʤʠʢʘʣʳץ ʙʘסʘʣʘʫ 

ʪᴅʩʽʣʜʝʨʽ ʙʘʣʘʥʳש ʜʘʤʫ ᴅʣʝʫʝʪʽʥ ʘʥʳץʪʘʫʜʘ ʪʠʽʤʜʽ ײץʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʝʢʽʪʽʣʜʽ ʙʘʣʘʣʘʨʜʳש ʩᴇʡʣʝʫ ʜʘʤʫʳʥ ʪװʩʽʥʫ ʤʝʥ ץʦʣʜʘʫ 

 ʪʽʣʜʽʢ שʣ ʙʘʣʘʥʳײʘʞʝʪ. ɹץ ʘʥ ʪᴅʩʽʣסʳʪʪʘʣסʰʽʥ ʢʝʰʝʥʜʽ, ʠʢʝʤʜʽ ʞᴅʥʝ ʞʝʢʝ ʙʘװ

ᴅʣʝʫʝʪʽʥ ʪʦʣʳץ ʘʰʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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˴˾ˮ́˩˾ˮ˯˶˩˾˱ 

 

 

 ʘʡʳʨʙʘʡפ .ɸ.פ
ʉʪʫʜʝʥʪ, ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘϤʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞϸʥʝ ʠʥʞʠʥʠʨʠʥʛ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸϨʪʘʫ Ϩ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ «ʝʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʙʘʣʘʣʘʨʜʳש ʩᴇʡʣʝʫ 

ʪʽʣʽʥʜʝʛʽ ʘʫʳʪץʫʣʘʨʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʦʥʳ ʙʘסʘʣʘʫ» ʤᴅʩʝʣʝʩʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʣʦʛʦʧʝʜʠʷʣʳץ ʪʝʢʩʝʨʫ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʠʽʤʜʽ 

ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽʥ ʞװʡʝʣʝʫ. ᴄʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟ ʨʝʪʽʥʜʝ ʪʝʦʨʠʷʣʳץ ʪʘʣʜʘʫ, 

ʩʘʣʳʩʪʳʨʫ ʞᴅʥʝ ʙʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙʘʣʘʥʳש ʩᴇʡʣʝʫ 

ʪʽʣʽʥʽש ʜʘʤʫ ʜʝשʛʝʡʽʥ ʥʘץʪʳ ʘʥʳץʪʘʡʪʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʘʥʳץʪʘʣʜʳ. פʦʨʳʪʳʥʜʳʜʘ ʝʨʝʢʰʝ ʙʘʣʘʣʘʨʤʝʥ ʪװʟʝʪʫ ʞײʤʳʩʪʘʨʳʥ ʞʦʩʧʘʨʣʘʫסʘ 

ʘʨʥʘʣסʘʥ ʙʘסʘʣʘʫ ʰʢʘʣʘʩʳ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ʙʝʨʽʣʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʝʨʝʢʰʝ ʙʘʣʘʣʘʨ, ʩᴇʡʣʝʫ ʪʽʣʽʥ ʙʘסʘʣʘʫ, ʣʦʛʦʧʝʜʠʷʣʳץ 

ʜʠʘʛʥʦʩʪʠʢʘ, ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ, ʪװʟʝʪʫ ʞײʤʳʩʪʘʨʳ.  

 

 

ʂʽʨʽʩʧʝ. 

ɽʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʙʘʣʘʣʘʨʜʳש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ 

 ʳ ʘʨʥʘʡʳ ʧʝʜʘʛʦʛʠʢʘ ʤʝʥסʘʟʽʨʛʽ ʟʘʤʘʥץ ʟʳʨʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʩʽײץ

ʧʩʠʭʦʣʦʛʠʷʥʳש ʝש ᴇʟʝʢʪʽ ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹײʣ ʙʘסʳʪʪʘסʳ ʟʝʨʪʪʝʫʣʝʨʜʽש ʙʘʩʪʳ ʤʘץʩʘʪʳ ï ʩᴇʡʣʝʫ ʪʽʣʽʥʜʝ ʘʫʳʪץʫʣʘʨʳ ʙʘʨ 

ʙʘʣʘʣʘʨʜʳ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘסʘ ʪʦʣʳץץʘʥʜʳ ʠʥʪʝʛʨʘʮʠʷʣʘʫ װʰʽʥ ʪʠʽʤʜʽ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʙʘʟʘ ץʘʣʳʧʪʘʩʪʳʨʫ. ʂװʨʜʝʣʽ ײץʨʳʣʳʤʜʳ ʙײʟʳʣʳʩʪʘʨʜʳ ʞʦʶʜʘסʳ 

ʝש ʤʘשʳʟʜʳ ץʘʜʘʤ ʨʝʪʽʥʜʝ ʩᴇʡʣʝʫ ʪʽʣʽʥʽש ʧʘʪʦʣʦʛʠʷʣʘʨʳʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ-

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞᴅʥʝ ʢʣʠʥʠʢʘʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪʝʨʝש ʞʽʢʪʝʫ 

ʪʘʥʳʣʘʜʳ. ʆʩʳ ʨʝʪʪʝ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʜʠʘʛʥʦʩʪʠʢʘ ʞװʨʛʽʟʫ ʘʨץʳʣʳ ʙʘʣʘʥʳש 

ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʽ ʤʝʥ ʩᴇʡʣʝʫ ʜʝשʛʝʡʽʥʽש ʘʨʘץʘʪʳʥʘʩʳʥ ʥʘץʪʳ ʘʥʳץʪʘʫ 

ʤװʤʢʽʥʜʽʛʽ ʪʫʘʜʳ. 

ɹʘסʘʣʘʫʜʳש ʢʝʰʝʥʜʽ ʢʨʠʪʝʨʠʡʣʝʨʽʥʝ ʩᴇʡʣʝʫ ʪʽʣʽʥʽש ʬʦʥʝʪʠʢʘʣʳץ-

ʬʦʥʝʤʘʪʠʢʘʣʳץ ʞʘסʳʥ, ʣʝʢʩʠʢʘ-ʛʨʘʤʤʘʪʠʢʘʣʳײץ ץʨʳʣʳʤʳʥ ʞᴅʥʝ 

ʧʨʘʛʤʘʪʠʢʘʣʳץ ʘʩʧʝʢʪʽʣʝʨʽʥ ʞʘʥ-ʞʘץʪʳ ʪʘʣʜʘʫ ʢʽʨʝʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ-

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩʪʘʨ ʙʘʨʳʩʳʥʜʘ ᴅʨʙʽʨ ʙʘʣʘʥʳש ʞʝʢʝ ʪʠʧʦʣʦʛʠʷʣʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʩʳʤʜʳץ ʙʝʨʽʣʫʽ ʪʠʽʩ. ʄᴅʩʝʣʝʥ, ʘʫʪʠʟʤ ʩʧʝʢʪʨʽ ʙײʟʳʣסʘʥ 

(ɸʉɹ) ʙʘʣʘʣʘʨʜʘ ʩᴇʡʣʝʫʜʽש ʤʝʭʘʥʠʢʘʣʳץ ʜʳʙʳʩʪʘʣʫʳ ʤʝʥ ʜʝʨʠʚʘʮʠʷʣʳץ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʩʘץʪʘʣסʘʥʳʤʝʥ, ʦʥʳ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʤʘץʩʘʪʪʘ ץʦʣʜʘʥʫ 
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ʜʘסʜʳʩʳʥʳש ʪᴇʤʝʥʜʽʛʽ ʙʘʡץʘʣʘʜʳ. ʄײʥʜʘʡ ʝʨʝʢʰʝʣʽʢʪʝʨ ʩᴇʡʣʝʫ ʪʽʣʽʥʽש ʪʝʢ 

ʩʝʤʘʥʪʠʢʘʣʳץ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴅʣʝʫʤʝʪʪʽʢ-ʢʦʛʥʠʪʠʚʪʽʢ ʬʫʥʢʮʠʷʣʘʨʳʥʳש ʜʘ 

ʟʘץʳʤʜʘʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʪװʟʝʪʫ ʞײʤʳʩʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʘʣʴʪʝʨʥʘʪʠʚʪʽ ʞᴅʥʝ ץʦʩʳʤʰʘ ʢʦʤʤʫʥʠʢʘʮʠʷ ײץʨʘʣʜʘʨʳʥ 

(PECS ʢʘʨʪʦʯʢʘʣʘʨʳ, ʳʤ-ʠʰʘʨʘ ʞװʡʝʩʽ) ʦץʫ ʧʨʦʮʝʩʽʥʝ ʠʥʪʝʛʨʘʮʠʷʣʘʫ ץʘʞʝʪ. 

ɿʘʤʘʥʘʫʠ ʣʦʛʦʧʝʜʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞװʡʝʩʽ ʙʘʣʘʥʳש ʞʝʢʝ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʙʝʡʽʤʜʝʣʛʝʥ ʚʘʨʠʘʪʠʚʪʽ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ץʦʣʜʘʥʫʜʳ 

ʢᴇʟʜʝʡʜʽ. ɹײʣ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʙʘʣʘʥʳש ʜʝʬʝʢʪʽʩʽʥ ᴇʪʝʫʛʝ (ʢʦʤʧʝʥʩʘʮʠʷ) ʞᴅʥʝ 

 ʧʨʠʥʮʠʧʪʝʨʛʝ ץʘʥ ʜʠʜʘʢʪʠʢʘʣʳסʳʪʪʘʣסʘ ʙʘסʤʢʽʥʜʽʢʪʝʨʽʥ ʜʘʤʳʪʫװʤ ץʘʣʜʳץ

ʥʝʛʽʟʜʝʣʝʜʽ. נʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʤʫʣʴʪʠʩʝʥʩʦʨʣʳץ ʪᴅʩʽʣʜʽ ʝʥʛʽʟʫʜʽש 

ʘʨʪʠʢʫʣʷʮʠʷʣʳץ ʧʨʘʢʩʠʩ ʧʝʥ ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʘʨʘʩʳʥʜʘסʳ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʥʳסʘʡʪʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʧ ʦʪʳʨ. ʂᴇʨʫ, ʝʩʪʫ 

ʞᴅʥʝ ʪʘʢʪʠʣʴʜʽ ʩʝʟʽʤʜʝʨʜʽ ץʘʪʘʨ ץʦʣʜʘʥʫ ʩᴇʟʜʽʢ ץʦʨʜʳש ʙʝʢʫʽʥʝ ʞᴅʥʝ 

ʛʨʘʤʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨʜʽש ʪʝʟ ץʘʣʳʧʪʘʩʫʳʥʘ ʦש ʳץʧʘʣ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʘʨʥʘʡʳ ʤʘʤʘʥʜʘʨ ʤʝʥ ʦʪʙʘʩʳ ʘʨʘʩʳʥʜʘסʳ ʢʦʣʣʘʙʦʨʘʪʠʚʪʽ ᴅʨʽʧʪʝʩʪʽʢ ʪװʟʝʪʫ 

ʧʨʦʮʝʩʽʥʽװ שʟʜʽʢʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʽʨʛʝʣʽ ʬʘʢʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʪʘ-

ʘʥʘʣʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳʣʳסʳ ʤʝʥ ʣʦʛʦʧʝʜʠʷʣʳץ ʞײʤʳʩץʘ ץʘʪʳʩʫʳ 

ʙʘʣʘʥʳװ שʡʜʝʛʽ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʦʨʪʘʩʳʥ ʙʘʡʳʪʘ ʪװʩʝʜʽ. 

ʊװʟʝʪʫ-ʪᴅʨʙʠʝ ʞײʤʳʩʪʘʨʳʥʳש ʙʘʨʳʩʳʥʜʘ ʜʠʥʘʤʠʢʘʣʳץ ʙʘץʳʣʘʫ ʞʘʩʘʫ 

ʦץʫ ʞʦʩʧʘʨʳʥʘ ʜʝʨ ʢʝʟʽʥʜʝ ʪװʟʝʪʫʣʝʨ ʝʥʛʽʟʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʆʙʲʝʢʪʠʚʪʽ 

ʙʘסʘʣʘʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʝʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʤᴅʣʽʤʝʪʪʝʨʽ ʥʝʛʽʟʽʥʜʝ 

ᴅʨ ʙʘʣʘʥʳש ʞʝʢʝ ʜʘʤʫ ʪʨʘʝʢʪʦʨʠʷʩʳ ʩʳʟʳʣʘʜʳ. ɹײʣ ʪʨʘʝʢʪʦʨʠʷ ʪʝʢ ʩᴇʡʣʝʫ ʪʽʣʽʥ 

 ʘʩʠʝʪʪʝʨʜʽ, ʝʨʽʢ-ʞʽʛʝʨ ʩʘʣʘʩʳʥ ʞᴅʥʝץ ץʘʣʳסʣײʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʪס

ʵʤʦʮʠʦʥʘʣʜʳץ ʪײʨʘץʪʳʣʳץʪʳ ʜʘʤʳʪʫʜʳ ʜʘ ץʘʤʪʫʳ ʪʠʽʩ. פʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, 

 ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝʰʝʥʜʽ ץʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʨ ʤʝʥ ʠʥʥʦʚʘʮʠʷʣʳס

 ʡʝʣʽװʞʦʣ ʘʰʘʜʳ. ʆʩʳʥʜʘʡ ʞ שᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʣʫʽʥʝ ʢʝ שʦʣʜʘʥʫ ʙʘʣʘʥʳץ

ʪᴅʩʽʣ סʘʥʘ ʝʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʙʘʣʘʣʘʨʜʳש ᴇʤʽʨ ʩװʨʫ ʩʘʧʘʩʳʥ 

ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳץ שʦסʘʤʥʳש ʙʝʣʩʝʥʜʽ ʤװʰʝʩʽ ʘʪʘʥʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

 

ʅʝʛʽʟʛʽ ʙϺʣʽʤ. 

 ʪʘʣʜʘʫʳ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʝʨʝʢʰʝ ץʪʝʦʨʠʷʣʳ שʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʽנ

 ʨʜʝʣʽװʘʣʳʧʪʘʩʫʳ ʢץ שʩᴇʡʣʝʫ ʪʽʣʽʥʽ שʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ ʙʘʣʘʣʘʨʜʳץ

ʜʠʟʦʥʪʦʛʝʥʝʟʜʽʢ ʧʨʦʮʝʩʩ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʣʦʛʦʧʝʜʠʷʣʳץ 

ʧʘʨʘʜʠʛʤʘ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʪʝʢ ʦץʰʘʫʣʘʥסʘʥ ʜʳʙʳʩ ʘʡʪʫ 

ʢʝʤʰʽʣʽʢʪʝʨʽʥ סʘʥʘ ʝʤʝʩ, ʪʽʣʜʽʢ ʞװʡʝʥʽש ʙʘʨʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʳʥ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫʜʽ ʘʣסʘ ʪʘʨʪʘʜʳ. ʆʩʳ ʪײʨסʳʜʘ, ʬʦʥʝʤʘʪʠʢʘʣʳץ ʝʩʪʫ 

 שʨʳʣʳʤ ʞᴅʥʝ ʙʘʡʣʘʥʳʩʪʳʨʳʧ ʩᴇʡʣʝʫʜʽײץ ץʘʙʽʣʝʪʽ, ʣʝʢʩʠʢʘ-ʛʨʘʤʤʘʪʠʢʘʣʳץ

ʧʨʘʛʤʘʪʠʢʘʣʳץ ʜʝשʛʝʡʣʝʨʽ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʽש ʙʘʩʪʳ ʥʳʩʘʥʘʣʘʨʳʥʘ 

ʘʡʥʘʣʘʜʳ. ʇʨʘʢʪʠʢʘʣʳץ-ʵʤʧʠʨʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʩᴇʡʣʝʫ ʪʽʣʽʥʽש ʞʘʣʧʳ 

ʜʘʤʳʤʘʫʳ (ʉʊɾɼ) ʙʘʨ ʙʘʣʘʣʘʨʜʘ ʘʨʪʠʢʫʣʷʮʠʷʣʳץ ʘʧʧʘʨʘʪʪʳש ʦʨʛʘʥʠʢʘʣʳץ 

ʥʝʤʝʩʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʙײʟʳʣʳʩʪʘʨʳ ʤʝʥ ʩᴇʟʜʽʢ ץʦʨʜʳש ʵʢʩʪʝʥʩʠʚʪʽ ʜʝשʛʝʡʜʝʛʽ 

ʪʘʧʰʳʣʳסʳʥ ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʄײʥʜʘʡ ʧʘʪʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʜʘ ʙʘʣʘʣʘʨ ʩᴇʟʜʝʨʜʽש ʩʝʤʘʥʪʠʢʘʣʳץ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷʩʳʥ ʞװʟʝʛʝ ʘʩʳʨʘ ʘʣʤʘʡʜʳ ʞᴅʥʝ ʩᴇʡʣʝʤ ײץʨʘʫ ʙʘʨʳʩʳʥʜʘ 
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ʤʦʨʬʦʣʦʛʠʷʣʳץ-ʩʠʥʪʘʢʩʠʩʪʽʢ ʘʛʨʘʤʤʘʪʠʟʤʜʝʨʛʝ ʞʠʽ ʞʦʣ ʙʝʨʝʜʽ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʪװʟʝʪʫ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʧʨʦʮʝʩʽʥʽש ʧᴅʨʤʝʥʜʽʣʽʛʽ ʪʽʢʝʣʝʡ ʙʘסʘʣʘʫʜʳש 

ʙʽʨʳסשʘʡ ʞᴅʥʝ ʚʘʣʠʜʪʽ ʢʨʠʪʝʨʠʡʣʝʨʽʥʽץ שʦʣʜʘʥʳʣʫʳʥʘ ʪᴅʫʝʣʜʽ ʝʢʝʥʽʥ 

ʜᴅʣʝʣʜʝʡʜʽ. ʂᴇʪʝʨʽʣʛʝʥ ʤᴅʩʝʣʝʥʽ ʞװʡʝʣʽ ʪװʨʜʝ ʰʝʰʫ װʰʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ 

ʰʘʨʘʣʘʨʜʳ ʧʩʠʭʦʣʦʛʠʷʣʳץ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞᴅʥʝ ʥʝʡʨʦʣʠʥʛʚʠʩʪʠʢʘʣʳץ 

ʪײʨסʳʜʘʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʠʥʪʝʨʚʝʥʮʠʷʣʳץ ʞײʤʳʩʪʘʨʜʳ ʩʪʨʘʪʝʛʠʷʣʳץ ʞʦʩʧʘʨʣʘʫ ʢʝʟʽʥʜʝ ᴅʨ ʙʘʣʘʥʳש 

ʢʦʛʥʠʪʠʚʪʽʢ ʨʝʟʝʨʚʪʝʨʽ ʤʝʥ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʜʝʩʢʨʠʧʪʠʚʪʽ 

ʪװʨʜʝ ʝʩʢʝʨʫ ʰʘʨʪ. 

ʆץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʤʦʥʠʪʦʨʠʥʛ ʰʝשʙʝʨʽʥʜʝ ʩʘʥʜʳץ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʩʘʧʘʣʳץ 

ʤʘʟʤײʥʜʳץ ʪʘʣʜʘʫʤʝʥ ײʰʪʘʩʪʳʨʫ ʙʘʣʘʥʳש ʜʘʤʫ ʪʨʘʝʢʪʦʨʠʷʩʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʜᴅʣʜʽʢʧʝʥ ʘʡץʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉᴇʡʣʝʫ ʪʽʣʽʥʽײץ שʨʳʣʳʤʜʳץ 

ʙײʟʳʣʳʩʪʘʨʳʥ ʪװʟʝʪʫʜʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʣʳ ʪᴅʩʽʣʜʝʨʜʽ ʝʥʛʽʟʫ ʦשʘʣʪʫ 

ʰʘʨʘʣʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʞʘשʘ ʩʘʧʘʣʳץ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʝʜʽ. ɹײʣ ʧʨʦʮʝʩʪʝ 

ʙʘʣʘʥʳש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʘʨʥʘʡʳ 

ʜʠʜʘʢʪʠʢʘʣʳץ ʦʨʪʘʥʳץ שʘʣʳʧʪʘʩʫʳ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. נʳʣʳʤʠ 

ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʤʝʣʝʨʜʽ ץʦʣʜʘʥʫ ʙʘʣʘʥʳש ʣʠʥʛʚʠʩʪʠʢʘʣʳײץ ץʟʳʨʝʪʪʽʣʽʛʽʥ 

ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳש ʞʘʣʧʳ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʜʘʤʫʳʥʘ ʦש ʩʝʨʧʽʥ 

ʙʝʨʝʜʽ. 

ʊᴅʞʽʨʠʙʝʣʽʢ ʞײʤʳʩʪʘʨʜʳץ שʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ, ʙʘסʘʣʘʫʜʳש ʢʝʰʝʥʜʽ 

ʞװʡʝʩʽʥ ʝʥʛʽʟʫ ʩᴇʡʣʝʫ ʪʽʣʽʥʜʝ ʘʫʳʪץʫʳ ʙʘʨ ʙʘʣʘʣʘʨʜʳ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘסʘ ʝʨʢʽʥ 

ʙʝʡʽʤʜʝʫʜʽש ʙʘʩʪʳ ʪʝʪʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʘʪʘʣסʘʥ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ סʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ ʘʤʘʣʜʘʨʜʳש ʞʠʳʥʪʳסʳ ʦשʘʣʪʫ 

ʧʨʦʮʝʩʽʥʜʝ ʪײʨʘץʪʳ ʞᴅʥʝ ײʟʘץ ʤʝʨʟʽʤʜʽ ʥᴅʪʠʞʝʛʝ ץʦʣ ʞʝʪʢʽʟʫʜʽש ʢʝʧʽʣʽ ʽʩʧʝʪʪʽ. 

ʅᴅʪʠʞʝʩʽʥʜʝ, ʞװʡʝʣʽ ʪװʨʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʣʦʛʦʧʝʜʠʷʣʳץ ʪװʟʝʪʫ ʞײʤʳʩʪʘʨʳ 

ʝʨʝʢʰʝ ʙʘʣʘʥʳש ʪײʣסʘʣʳץ ץʘʣʳʧʪʘʩʫʳʥʘ ʞᴅʥʝ ץʦסʘʤʜʘסʳ ʪʦʣʳץץʘʥʜʳ ᴇʤʽʨ 

ʩװʨʫ ʩʘʧʘʩʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. 

 

ϧʦʨʳʪʳʥʜʳ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʙʘʨʳʩʳʥʜʘ ʝʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ 

ʙʘʣʘʣʘʨʜʳש ʩᴇʡʣʝʫ ʪʽʣʽʥʽש ʜʘʤʫ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʢʝʰʝʥʜʽ 

ʢʨʠʪʝʨʠʡʣʝʨ ʞװʡʝʩʽ ʞʘʥ-ʞʘץʪʳ ʩʘʨʘʧʪʘʤʘʜʘʥ ᴇʪʢʽʟʽʣʜʽ. ɾװʨʛʽʟʽʣʛʝʥ סʳʣʳʤʠ 

ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʟʘʤʘʥʘʫʠ ʣʦʛʦʧʝʜʠʷʣʳץ ʜʠʘʛʥʦʩʪʠʢʘʥʳש ʪʝʢ ʣʦʢʘʣʴʜʽ 

ʜʳʙʳʩ ʘʡʪʫ ʘץʘʫʣʘʨʳʥ ʝʤʝʩ, ʪʽʣʜʽש ʙװʢʽʣ ײץʨʳʣʳʤʜʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʪײʪʘʩ 

 ʥʝʛʽʟʛʽ ʥᴅʪʠʞʝʩʽ ʨʝʪʽʥʜʝ שʳʣʳʤʠ ʥʝʛʽʟʜʝʣʜʽ. ɿʝʨʪʪʝʫʜʽס ʘʤʪʫʳ ʪʠʽʩ ʝʢʝʥʜʽʛʽץ

ʙʘʣʘʥʳש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ײץʟʳʨʝʪʪʽʣʽʛʽʥ ʩʘʧʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ ᴇʣʰʝʤʜʝʨ 

ʘʨץʳʣʳ ʦʙʲʝʢʪʠʚʪʽ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʠʥʜʠʢʘʪʦʨʣʘʨ ʞװʡʝʩʽ 

ʘʡץʳʥʜʘʣʜʳ. ɽʨʝʢʰʝ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ ʙʘʣʘʣʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ ʙʘʨʳʩʳʥʜʘ 

ᴅʨʙʽʨ ʧʘʪʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʜʳש ʪʠʧʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʛʽʥ ʝʩʢʝʨʝʪʽʥ ʠʢʝʤʜʽ 

ʙʘסʘʣʘʫ ʰʢʘʣʘʣʘʨʳʥ ץʦʣʜʘʥʫʜʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟʜʳʣʳסʳ ʪʦʣʳץ 

ʜᴅʣʝʣʜʝʥʜʽ. 

-ʟʝʪʫװʘʣʘʫ ᴅʜʽʩʪʝʤʝʩʽ ʪסʘʥ ʙʘסʜʘʣשʨʳʩ ʪʘײʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʜנ

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞײʤʳʩʪʘʨʳʥʳש ʙʘʩʳʤ ʙʘסʳʪʪʘʨʳʥ ʥʘץʪʳʣʘʫסʘ ʞᴅʥʝ ʦשʘʣʪʫ 

ʧʨʦʮʝʩʽʥʽש ʜʠʥʘʤʠʢʘʩʳʥ ʘʣʜʳʥ ʘʣʘ ʙʦʣʞʘʫסʘ ʞʦʣ ʘʰʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 
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ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞᴅʥʝ ʪװʟʝʪʫ ʢʝʟʝשʜʝʨʽʥʝ ʘʪʘ-ʘʥʘʣʘʨ ʤʝʥ ʧʩʠʭʦʣʦʛʪʘʨʜʳ 

ʙʝʣʩʝʥʜʽ ʪʘʨʪʫ ʘʨץʳʣʳ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʣʳץ ᴅʨʽʧʪʝʩʪʽʢʪʽ ʥʳסʘʡʪʫʜʳש 

ʤʘשʳʟʜʳʣʳסʳ ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘʥ ʘʡץʳʥʜʘʣʜʳ. ɹײʣ ʟʝʨʪʪʝʫʜʽש ʪʝʦʨʠʷʣʳץ 

ʪײʞʳʨʳʤʜʘʨʳ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳײ ץʩʳʥʳʩʪʘʨʳ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ 

ʢʝשʽʩʪʽʛʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʪʽʥ ʣʦʛʦʧʝʜ ʤʘʤʘʥʜʘʨ װʰʽʥ ײץʥʜʳ ᴅʜʽʩʪʝʤʝʣʽʢ 

ʥײʩץʘʫʣʳץ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘ ʘʣʘʜʳ. ɸʣʜʘסʳ ʫʘץʳʪʪʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʤʝʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʙʘסʘʣʘʫ װʜʝʨʽʩʽʥ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʦשʪʘʡʣʘʥʜʳʨʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʟʝʨʪʪʝʫ ᴇʟʝʢʪʽ ʙʘסʳʪ ʙʦʣʳʧ 

 .ʘʣʘ ʙʝʨʝʜʽץ

ɾװʡʝʣʽ ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽʥ ʪᴅʞʽʨʠʙʝʛʝ ʝʥʛʽʟʫ ʝʨʝʢʰʝ ʙʘʣʘʣʘʨʜʳש 

ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘסʘ ʙʝʡʽʤʜʝʣʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳש ʪײʣסʘʣʳץ 

ᴅʣʝʫʝʪʽʥ ʘʰʫסʘ ʪʽʢʝʣʝʡ ʳץʧʘʣ ʝʪʝʜʽ. ʊװʟʝʪʫ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʣʽʣʽʛʽ ʢᴇʙʽʥʝ 

ʙʘʩʪʘʧץʳ ʜʠʘʛʥʦʩʪʠʢʘʥʳש ʜᴅʣʜʽʛʽʥʝ ʞᴅʥʝ ʪʘשʜʘʣסʘʥ ʪװʟʝʪʫ ʪʨʘʝʢʪʦʨʠʷʩʳʥʳש 

 .ʳʣʳʤʠ ʥʝʛʽʟʜʽʣʽʛʽʥʝ ʪᴅʫʝʣʜʽ ʝʢʝʥʽ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʨʘʩʪʘʣʜʳס

ɼʠʘʛʥʦʩʪʠʢʘʣʳץ ʤʦʥʠʪʦʨʠʥʛʪʽװ שʟʜʽʢʩʽʟ ʞװʨʛʽʟʽʣʫʽ ʙʘʣʘʥʳש ʣʠʥʛʚʠʩʪʠʢʘʣʳץ 

ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʜʘʤʫʳʥʜʘסʳ ʘʫʳʪץʫʣʘʨʜʳ ʜʝʨ ʢʝʟʽʥʜʝ ʢʦʤʧʝʥʩʘʮʠʷʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳʣʘʡʰʘ, ײʩʳʥʳʣʳʧ ʦʪʳʨסʘʥ ʙʘסʘʣʘʫ ʘʣʛʦʨʠʪʤʽ ʘʨʥʘʡʳ 

ʧʝʜʘʛʦʛʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ʞʝʪʽʣʜʽʨʫʛʝ ʝʣʝʫʣʽ 

 ʘʣʘʫסʘʥ ʙʘסʨʳʣײץ ʳʣʳץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʢʝʰʝʥʜʽ ʪᴅʩʽʣ ʘʨפ .ʦʩʘʜʳץ ʣʝʩװ

ʞװʡʝʩʽ ʝʨʝʢʰʝ ʙʘʣʘʣʘʨʜʳ ʦשʘʣʪʫʜʳש ʛʫʤʘʥʠʩʪʽʢ ʞᴅʥʝ סʳʣʳʤʠ ʧʨʠʥʮʠʧʪʝʨʽʥ 

ʪʦʣʳץ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʢʝʧʽʣʜʽʢ ʙʝʨʝʜʽ. 
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ˬ˩˴˩ ́ ˶ ˢ˹̍  ˿̂ˣ̌˩˴́ˮˤ́˱ ˸˱˾˶˱˴ 
˿́ˢ˹̍˸̍ ˸ ˩˹ ˶˩̂˸˩́́˱˴ ˶-ˢ̂ ˢ́̍˹̍  

ˣˢ˯˶ˢ˹̍˿̍ 
 

 

ɻ.ɹ. ʐʫʢʘʥʦʚʘ  
ʄʘʛʠʩʪʨʘʥʪ, ʍ. ɼʦʩʤϰʭʘʤʝʜʦʚ ʘʪʳʥʜʘϤʳ ɸʪʳʨʘʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʪʳʨʘʫ Ϩ. 

ɾ.ʅ. ʉʘʙʠʨʦʚʘ  
ϣʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ, ʧʩ.Ϥ.ʢ., ϨʘʫʳʤʜʘʩʪʳʨʳʣϤʘʥ ʧʨʦʬʝʩʩʦʨ, ʍ. ɼʦʩʤϰʭʘʤʝʜʦʚ 

ʘʪʳʥʜʘϤʳ ɸʪʳʨʘʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʪʳʨʘʫ Ϩ.  

 

 

ɹײʣ ʤʘץʘʣʘʜʘ ʞʝʢʝ ʪײʣסʘʥʳש ʩʫʙʲʝʢʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤʳ ʤʝʥ 

ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪʳʥʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʫʙʲʝʢʪʠʚʪʽ 

ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤʥʳש ʤᴅʥʽ, ʦʥʳײץ שʥʜʳʣʳץʪʘʨ ʞװʡʝʩʽʤʝʥ, ʤʘץʩʘʪ ʧʝʥ 

ʤʦʪʠʚʘʮʠʷʤʝʥ, ʩʦʥʜʘʡ-ʘץ ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʤʝʥ ʙʘʡʣʘʥʳʩʳ ʪʘʣʜʘʥʘʜʳ. ʉʦʥʳʤʝʥ 

 ʘʨʘʩʳʥʘ ᴅʩʝʨʽץᴇʤʽʨʛʝ ʜʝʛʝʥ ʢᴇʟ שʘʜʘʤʥʳ שʘʪʪʳץʘʪʘʨ ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץ

ʩʠʧʘʪʪʘʣʘʜʳ. ʄʘץʘʣʘʜʘ ʧʦʟʠʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤʥʳש ʪײʣסʘʥʳץ שʦסʘʤʜʘסʳ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ, ʨʫʭʘʥʠ ʜʘʤʫʳʥʘ ʞᴅʥʝ ᴇʤʽʨ ʩʘʧʘʩʳʥʳש ʘʨʪʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ɾʘʩʪʘʨʜʳש ʜײʨʳʩ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤ ץʘʣʳʧʪʘʩʪʳʨʫʳʥʳש ʤʘשʳʟʳ 

ʤʝʥ ʦסʘʥ ʦʪʙʘʩʳ, ʤʝʢʪʝʧ ʞᴅʥʝ ץʦסʘʤʥʳש ᴅʩʝʨʽ ʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʩʫʙʲʝʢʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤ, ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪ, ʞʝʢʝ 

ʪײʣסʘ, ײץʥʜʳʣʳץʪʘʨ ʞװʡʝʩʽ, ʤʦʪʠʚʘʮʠʷ, ʤʘץʩʘʪ, ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ, ץʦסʘʤ, ʨʫʭʘʥʠ 

ʜʘʤʫ, ᴇʤʽʨ ʩʘʧʘʩʳ. 

 

 

ᴄʣʝʫʤʝʪʪʽʢ סʳʣʳʤʜʘʨʜʘ ʘʜʘʤʥʳש ʩʫʙʲʝʢʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤʳ ʤʝʥ 

ʦʥʳש ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪʳ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʝʨʝʢʰʝ ʥʘʟʘʨʜʘ. ᴆʤʽʨʣʽʢ 

 ʩʘʪʪʘʨʳ ʤʝʥ ᴇʤʽʨʛʝ ʜʝʛʝʥץʪʘʨʳ, ʩʝʥʽʤʜʝʨʽ, ʤʘץʥʜʳʣʳײץ שʩʪʘʥʳʤ ï ʘʜʘʤʥʳײ

ʢᴇʟץʘʨʘʩʪʘʨʳʥʳש ʞʠʳʥʪʳסʳ. ɸʣ ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪ ï ץʦסʘʤʜʘסʳ ʦʨʥʳ, ץʘʨʳʤ-

 ʳʣʳץʳ ʘʨסʪʳʣʳץʨʘײʪ ץʜʘʡʳ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳסʞʘ ץʘʪʳʥʘʩʪʘʨʳ, ʤʘʪʝʨʠʘʣʜʳץ

ᴇʣʰʝʥʝʪʽʥ ʢᴇʨʩʝʪʢʽʰ. פʘʟʽʨʛʽ ץʦסʘʤʜʘ ʘʜʘʤʥʳש ᴇʤʽʨʛʝ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʳ ʤʝʥ 

ʦʥʳש ᴅʣʝʫʤʝʪʪʽʢ ʞʘסʜʘʡʳ ᴇʟʘʨʘ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ᴄʨʙʽʨ ʞʝʢʝ ʪײʣסʘ ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳ ᴇʟʽʥʰʝ ץʘʙʳʣʜʘʡʜʳ, ᴇʟ ᴇʤʽʨʽʥʝ ʙʘסʘ ʙʝʨʝʜʽ ʞᴅʥʝ ʙʝʣʛʽʣʽ ʙʽʨ ᴇʤʽʨʣʽʢ 

-ʘʨʳʤץ ,ʳʥʘץʣײץ-ʤʽʥʝʟ שʩʪʘʥʳʤ ʘʜʘʤʥʳײ ʣײʘʣʳʧʪʘʩʪʳʨʘʜʳ. ɹץ ʩʪʘʥʳʤײ

 .ʳ ʦʨʥʳʥʘ ᴅʩʝʨ ʝʪʝʜʽסʘʤʜʘסʦץ ʙʝʢʢʝ ʜʝʛʝʥ ʳʥʪʘʩʳʥʘ ʞᴅʥʝשʘʪʳʥʘʩʳʥʘ, ʝץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪ ʜʝשʛʝʡʽ ʜʝ ʘʜʘʤʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞʘʡ-

ʢװʡʽʥʝ, ᴇʤʽʨʛʝ ץʘʥʘסʘʪʪʘʥʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʩʫʙʲʝʢʪʠʚʪʽ ᴇʤʽʨʣʽʢ 



͎͊ͪ͘͜͜ ·͡·ͣ͒͊ · ͔ͭ͘͟͜ ͣ ͔͔͔ͫͪ͡͡ ς 2026 

269 

 ʳʟʜʳשʳ ʙʘʡʣʘʥʳʩʪʳ ʟʝʨʪʪʝʫ ʤʘסʘʪ ʘʨʘʩʳʥʜʘץʩʪʘʥʳʤ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫײ

ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʫʙʲʝʢʪʠʚʪʽ Ϻʤʽʨʣʽʢ ϰʩʪʘʥʳʤʥʳϬ ʤϸʥʽ. 

ϧϰʥʜʳʣʳϨʪʘʨ ʞϮʡʝʩʽ: ᴄʨʙʽʨ ʪײʣסʘ ᴇʟ ᴇʤʽʨʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ײץʥʜʳʣʳץʪʘʨסʘ 

ʩװʡʝʥʝ ʦʪʳʨʳʧ ײץʨʘʜʳ. 

ʄʘϨʩʘʪ ʧʝʥ ʤʦʪʠʚʘʮʠʷ: ᴆʤʽʨʣʽʢ ײʩʪʘʥʳʤ ʘʜʘʤʥʳש ʙʦʣʘʰʘץץʘ 

ʙʘסʳʪʪʘʣסʘʥ ʤʘץʩʘʪʪʘʨʳʥ ʘʡץʳʥʜʘʡʜʳ. 

Ϲʟʽʥ-Ϻʟʽ ʙʘϤʘʣʘʫ: ɾʝʢʝ ʪײʣסʘʥʳש ᴇʟʽʥ ץʘʙʳʣʜʘʫʳ ʤʝʥ ʙʘסʘʣʘʫʳ ʦʥʳש 

 .ʳ ᴅʨʝʢʝʪʪʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʜʽסʘʤʜʘסʦץ

Ϸʣʝʫʤʝʪʪʽʢ ϸʣ-ʘʫϨʘʪʪʳϬ Ϩϰʨʘʤʜʘʩ ʙϺʣʽʢʪʝʨʽ. 

ʄʘʪʝʨʠʘʣʜʳϨ ʞʘϤʜʘʡ: ʊײʨʘץʪʳ ʪʘʙʳʩ ʧʝʥ ʪײʨʤʳʩ ʜʝשʛʝʡʽ. 

Ϸʣʝʫʤʝʪʪʽʢ ʙʘʡʣʘʥʳʩʪʘʨ: ʆʪʙʘʩʳ, ʜʦʩʪʘʨ, ᴅʨʽʧʪʝʩʪʝʨʤʝʥ ץʘʨʳʤ-

 .ʘʪʳʥʘʩץ

ʇʩʠʭʦʣʦʛʠʷʣʳϨ ʪϰʨʘϨʪʳʣʳϨ: ɯʰʢʽ װʡʣʝʩʽʤ, ʵʤʦʮʠʦʥʘʣʜʳ ץʘʥʘסʘʪʪʘʥʫ. 

ϧʦϤʘʤʜʳϨ Ϩʘʪʳʩʫ: ɸʟʘʤʘʪʪʳץ ʙʝʣʩʝʥʜʽʣʽʢ, ʤᴅʜʝʥʠ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

ᴇʤʽʨʛʝ ʘʨʘʣʘʩʫ. 

 
ʉʫʙʲʝʢʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤʥʳש ʤᴅʥʽ 

 ʘʣʘʫסʩʘʪ ʧʝʥ ʤʦʪʠʚʘʮʠʷ ᴆʟʽʥ-ᴇʟʽ ʙʘץʡʝʩʽ ʄʘװʪʘʨ ʞץʥʜʳʣʳײפ

ᴄʨʙʽʨ ʪײʣסʘ ᴇʟ ᴇʤʽʨʽʥ ʙʝʣʛʽʣʽ 

ʙʽʨ ײץʥʜʳʣʳץʪʘʨסʘ ʩװʡʝʥʝ 

ʦʪʳʨʳʧ ײץʨʘʜʳ. ɸʜʘʤ װʰʽʥ 

ʦʪʙʘʩʳ, ʜʦʩʪʳץ, ʙʽʣʽʤ, ʝשʙʝʢ, 

ʘʜʘʣʜʳץ, ʝʨʢʽʥʜʽʢ ʩʠʷץʪʳ 

 ʳʟʜʳ ʦʨʳʥשʪʘʨ ʤʘץʥʜʳʣʳײץ

ʘʣʘʜʳ. ʆʩʳ ײץʥʜʳʣʳץʪʘʨ 

ʦʥʳש ᴇʤʽʨʜʝʛʽ ʙʘסʳʪʳʥ 

ʘʥʳץʪʘʧ, ץʘʥʜʘʡ ʰʝʰʽʤ 

 .ʘʙʳʣʜʘʡʪʳʥʳʥʘ ᴅʩʝʨ ʝʪʝʜʽץ

 ʳʥ ʘʜʘʤץʪʘʨʳ ʘʡץʥʜʳʣʳײפ

ᴇʟ ʤʘץʩʘʪʳʥ ʜײʨʳʩ ʙʝʣʛʽʣʝʧ, 

ᴇʤʽʨʜʝ ʩʝʥʽʤʜʽ ץʘʜʘʤ 

ʞʘʩʘʡʜʳ. 

ᴆʤʽʨʣʽʢ ײʩʪʘʥʳʤ ʘʜʘʤʥʳש 

ʙʦʣʘʰʘץץʘ ʙʘסʳʪʪʘʣסʘʥ 

ʤʘץʩʘʪʪʘʨʳʥ ʘʡץʳʥʜʘʡʜʳ. 

ɹʝʣʛʽʣʽ ʙʽʨ ʤʘץʩʘʪʳ ʙʘʨ 

ʘʜʘʤ װʥʝʤʽ ʜʘʤʫסʘ, 

ʞʝʪʽʩʪʽʢʢʝ ʞʝʪʫʛʝ 

 ʤʪʳʣʘʜʳ. ʄʦʪʠʚʘʮʠʷײ

ʘʜʘʤʥʳש ᴅʨʝʢʝʪ ʝʪʫʽʥʝ ʢװʰ 

ʙʝʨʝʜʽ ʞᴅʥʝ ץʠʳʥʜʳץʪʘʨʜʳ 

ʞʝשʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʇʦʟʠʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤ 

ʘʜʘʤʥʳש ᴇʟ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʩʝʥʫʽʥʝ 

ʞᴅʥʝ ʘʣסʘ ײʤʪʳʣʫʳʥʘ 

ʳץʧʘʣ ʝʪʝʜʽ. 

ɾʝʢʝ ʪײʣסʘʥʳש ᴇʟʽʥ 

 שʘʣʘʫʳ ʦʥʳסʘʙʳʣʜʘʫʳ ʤʝʥ ʙʘץ

 ʳ ᴅʨʝʢʝʪʪʝʨʽʥʝ ᴅʩʝʨסʘʤʜʘסʦץ

ʝʪʝʜʽ. ᴆʟʽʥ ʞʦסʘʨʳ ʙʘסʘʣʘʡʪʳʥ 

ʘʜʘʤ ᴇʟʽʥʝ ʩʝʥʽʤʜʽ ʙʦʣʘʜʳ, 

ʘʜʘʤʜʘʨʤʝʥ ʝʨʢʽʥ ץʘʨʳʤ-

 ʘʪʳʥʘʩ ʞʘʩʘʡʜʳ ʞᴅʥʝץ

ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʝʥ 

 ʧʘʡʜʳ. ɸʣ ᴇʟʽʥ ʪᴇʤʝʥץʦʨʳץ

ʙʘסʘʣʘʫ ʩʝʥʽʤʩʽʟʜʽʢʢʝ, 

 ʘ ʞᴅʥʝץʳʥʳʰץʦʨץ

ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽʥʝ 

ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ 

ʜײʨʳʩ ץʘʣʳʧʪʘʩץʘʥ ᴇʟʽʥ-ᴇʟʽ 

ʙʘסʘʣʘʫ ʪײʣסʘʥʳש ʪʘʙʳʩʪʳ 

ᴇʤʽʨ ʩװʨʫʽʥʽש ʤʘשʳʟʜʳ 

ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

 

ɹʘʡʣʘʥʳʩ ʤʝʭʘʥʠʟʤʜʝʨʽ. 

ʆʧʪʠʤʠʩʪʽʢ ϰʩʪʘʥʳʤ ï ʞʦסʘʨʳ ᴅʣ-ʘʫץʘʪ. 

ᴆʤʽʨʛʝ ʧʦʟʠʪʠʚʪʽ ʢᴇʟץʘʨʘʩʳ ʙʘʨ ʘʜʘʤʜʘʨ ץʠʳʥʜʳץʪʘʨʜʳ ʞʝשʽʣ ץʘʙʳʣʜʘʧ, 

ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʜʘ ʙʝʣʩʝʥʜʽ ʙʦʣʘʜʳ. ɹײʣ ʦʣʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳסʳʥ 

ʘʨʪʪʳʨʘʜʳ. 

ʇʝʩʩʠʤʠʩʪʽʢ ϰʩʪʘʥʳʤ ï ᴅʣ-ʘʫץʘʪʪʳש ʪᴇʤʝʥʜʝʫʽ. 

ᴆʤʽʨʛʝ ʪʝʨʽʩ ʢᴇʟץʘʨʘʩ, ʤʘץʩʘʪʩʳʟʜʳץ ʥʝʤʝʩʝ ʩʝʥʽʤʩʽʟʜʽʢ ᴅʣʝʫʤʝʪʪʽʢ 

ʙʘʡʣʘʥʳʩʪʘʨʜʳ ᴅʣʩʽʨʝʪʽʧ, ʤʘʪʝʨʠʘʣʜʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡסʘ ʢʝʨʽ ᴅʩʝʨ 

ʝʪʫʽ ʤװʤʢʽʥ. 



Actual problems of modern science ς 2026 

270 

ϧϰʥʜʳʣʳϨʪʘʨ ʤʝʥ ϨʦϤʘʤ ʪʘʣʘʧʪʘʨʳʥʳϬ Ϯʡʣʝʩʽʤʽ. 

ɽʛʝʨ ʘʜʘʤʥʳש ʩʫʙʲʝʢʪʠʚʪʽ ײʩʪʘʥʳʤʳ ץʦסʘʤʜʘסʳ ʥʦʨʤʘʣʘʨʤʝʥ װʡʣʝʩʩʝ, ʦʣ 

ᴅʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫסʘ ʠʝ ʙʦʣʘʜʳ. ʂʝʨʽʩʽʥʰʝ, ץʘʡʰʳʣʳץʪʘʨ ʪʫʳʥʜʘʩʘ, ʪײʣסʘ ᴇʟʽʥ 

ʦץʰʘʫʣʘʥסʘʥ ʩʝʟʽʥʫʽ ʳץʪʠʤʘʣ. 

 

ʇʨʘʢʪʠʢʘʣʳϨ ʤʘϬʳʟʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ: ʆץʫʰʳʣʘʨʜʳש ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʦʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. 

ᴄʣʝʫʤʝʪʪʽʢ ʩʘʷʩʘʪʪʘ: ʄʝʤʣʝʢʝʪ ʘʟʘʤʘʪʪʘʨʜʳש ʩʫʙʲʝʢʪʠʚʪʽ ᴅʣ-ʘʫץʘʪʳʥ 

ʝʩʢʝʨʽʧ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʦʣʜʘʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʜʘʤʳʪʫʳ ץʘʞʝʪ. 

ɾʝʢʝ ʜʘʤʫ ʪײʨסʳʩʳʥʘʥ: ᴄʨ ʘʜʘʤ ᴇʟʽʥʽש ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤʳʥ ʩʘʥʘʣʳ ʪװʨʜʝ 

 .ʤʪʳʣʫʳ ʪʠʽʩײ ʘסʟʝʛʝ ʘʩʳʨʫװʘʣʳʧʪʘʩʪʳʨʳʧ, ʦʥʳ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʜʘ ʞץ

 

ʉʫʙʲʝʢʪʠʚʪʽ Ϻʤʽʨʣʽʢ ϰʩʪʘʥʳʤ ϰϤʳʤʳ. 

ʉʫʙʲʝʢʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤ ï ʘʜʘʤʥʳש ᴇʤʽʨʛʝ ʜʝʛʝʥ ʞʝʢʝ ʢᴇʟץʘʨʘʩʳ, 

ʩʝʥʽʤʽ, ײץʥʜʳʣʳץʪʘʨʳ ʤʝʥ ʽʰʢʽ ʙʘסʜʘʨʳ. ᴄʨ ʘʜʘʤ ᴇʟ ᴇʤʽʨʽʥ ᴅʨʪװʨʣʽ 

 ʘʨʘʩʪʳʨʩʘ, ʝʥʜʽ ʙʽʨʝʫʣʝʨ ʦʥʳץ ʤʢʽʥʜʽʢ ʜʝʧװʪʳ ʤץʠʳʥʜʳץ ʘʙʳʣʜʘʡʜʳ: ʙʽʨʝʫʣʝʨץ

ʢʝʜʝʨʛʽ ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʡʜʳ. ᴆʤʽʨʣʽʢ ײʩʪʘʥʳʤ ʢᴇʙʽʥʝ ʘʜʘʤʥʳש ʪᴅʨʙʠʝʩʽʥʝ, 

ʦʨʪʘʩʳʥʘ, ʙʽʣʽʤʽʥʝ ʞᴅʥʝ ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ץʘʣʳʧʪʘʩʘʜʳ. 

ʇʦʟʠʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤʳ ʙʘʨ ʘʜʘʤʜʘʨ ʙʦʣʘʰʘץץʘ ʩʝʥʽʤʤʝʥ ץʘʨʘʡʜʳ, 

 .ʤʪʳʣʘʜʳײ ʘסʤʢʽʥʜʽʢʪʝʨʽʥ ʜʘʤʳʪʫװʫʛʝ ʪʳʨʳʩʘʜʳ ʞᴅʥʝ ᴇʟ ʤשʪʘʨʜʳ ʞʝץʠʳʥʜʳץ

ɸʣ ʥʝʛʘʪʠʚʪʽ ʢᴇʟץʘʨʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʘ ʩʝʥʽʤʩʽʟʜʽʢ, ʢװʡʟʝʣʽʩ ʞᴅʥʝ ץʦסʘʤʥʘʥ 

ʦץʰʘʫʣʘʥʫ ʙʘʡץʘʣʫʳ ʤװʤʢʽʥ. 

Ϸʣʝʫʤʝʪʪʽʢ ϸʣ-ʘʫϨʘʪ ʪϮʩʽʥʽʛʽ. 

ᴄʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪ ï ʘʜʘʤʥʳץ שʦסʘʤʜʘסʳ ʤʘʪʝʨʠʘʣʜʳץ, ʨʫʭʘʥʠ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʞʘסʜʘʡʳʥʳש ʜʝשʛʝʡʽ. ʆסʘʥ ʪʘʙʳʩ ʤᴇʣʰʝʨʽ, ʙʽʣʽʤ ʘʣʫ ʤװʤʢʽʥʜʽʛʽ, 

ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʩʘʧʘʩʳ, ʪײʨסʳʥ װʡ ʞʘסʜʘʡʳ, ץʦסʘʤʜʘסʳ ʙʝʜʝʣʽ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫ ʞʘʪʘʜʳ. ᴄʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪʳ ʞʦסʘʨʳ ʘʜʘʤ ᴇʟʽʥ ץʘʫʽʧʩʽʟ ᴅʨʽ 

 .ʰʝʩʽ ʨʝʪʽʥʜʝ ʩʝʟʽʥʝʜʽװʘʥʜʳ ʤץץʪʦʣʳ שʘʤʥʳסʦץ

ᴄʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪ ʪʝʢ ʤʘʪʝʨʠʘʣʜʳץ ʞʘסʜʘʡʤʝʥ ʰʝʢʪʝʣʤʝʡʜʽ. ʂʝʡʜʝ 

ʤʘʪʝʨʠʘʣʜʳץ ʤװʤʢʽʥʜʽʛʽ ʞʦסʘʨʳ ʘʜʘʤʥʳש ᴇʟʽ ᴇʤʽʨʽʥʝ ץʘʥʘסʘʪʪʘʥʙʘʫʳ ʤװʤʢʽʥ. 

ɸʣ ץʘʨʘʧʘʡʳʤ ᴇʤʽʨ ʩװʨʝʪʽʥ ʘʜʘʤ ᴇʟʽʥ ʙʘץʳʪʪʳ ʩʝʟʽʥʫʽ ʳץʪʠʤʘʣ. ɹײʣ ʞʝʨʜʝ 

ʘʜʘʤʥʳש ʩʫʙʲʝʢʪʠʚʪʽ ץʘʙʳʣʜʘʫʳ ʝʨʝʢʰʝ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ɽʢʽ סײʳʤʥʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ. 

ʉʫʙʲʝʢʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪ ʙʽʨ-ʙʽʨʽʥʝ ᴅʩʝʨ 

ʝʪʝʪʽʥ סײʳʤʜʘʨ. ʇʦʟʠʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤ ʘʜʘʤʥʳש ᴅʣʝʫʤʝʪʪʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʳʧ, ʪʘʙʳʩץʘ ʞʝʪʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ʄײʥʜʘʡ ʘʜʘʤʜʘʨ ʙʽʣʽʤ ʘʣʫסʘ, ʞײʤʳʩ 

ʽʩʪʝʫʛʝ, ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʽʟʜʝʫʛʝ ʳʥʪʘʣʳ ʙʦʣʘʜʳ. ʉʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ 

ʦʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʞʘסʜʘʡʳ ʞʘץʩʘʨʘ ʪװʩʝʜʽ. 

ʂʝʨʽʩʽʥʰʝ, ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪʪʳש ʪᴇʤʝʥ ʙʦʣʫʳ ʘʜʘʤʥʳש ᴇʤʽʨʛʝ ʜʝʛʝʥ 

ʩʝʥʽʤʽʥ ᴅʣʩʽʨʝʪʫʽ ʤװʤʢʽʥ. ɾײʤʳʩʩʳʟʜʳץ ,ץʘʨʞʳʣʳץ ץʠʳʥʜʳץʪʘʨ ʥʝʤʝʩʝ 

ᴅʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫʜʳש ʙʦʣʤʘʫʳ ʘʜʘʤʜʘ ʢװʡʟʝʣʽʩ ʪʫסʳʟʘʜʳ. ɹײʣ ʦʥʳש ᴇʤʽʨʣʽʢ 

 .ʩʪʘʥʳʤʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽײ
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ʉʦʥʳʤʝʥ ץʘʪʘʨ ץʦסʘʤʜʘסʳ ʪײʨʘץʪʳʣʳץ, ᴅʜʽʣʜʽʢ ʞᴅʥʝ ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘסʳ 

ʩʝʥʽʤ ʜʝשʛʝʡʽ ʜʝ ʞʝʢʝ ʪײʣסʘʥʳש ʽʰʢʽ ʜװʥʠʝʩʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. ɽʛʝʨ ʘʜʘʤ ᴇʟʽʥ 

 .ʙʦʣʘʜʳ שʘʨʘʩʳ ʜʘ ʦץᴇʤʽʨʛʝ ʜʝʛʝʥ ʢᴇʟ שʘʣʳ ʩʝʟʽʥʩʝ, ʦʥʳסʘʞʝʪ ᴅʨʽ ʙʘץ ʘʤʜʘסʦץ

ϧʦʨʳʪʳʥʜʳ. 

 ʩʪʘʥʳʤʳײ ʩʫʙʲʝʢʪʠʚʪʽ ᴇʤʽʨʣʽʢ שʘʥʳסʣײʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʞʝʢʝ ʪפ

ʘʜʘʤʥʳש ᴇʤʽʨʜʝʛʽ ʙʘסʳʪʳʥ, ʤʽʥʝʟ-ײץʣץʳʥ ʞᴅʥʝ ץʦסʘʤʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ 

ʘʡץʳʥʜʘʡʪʳʥ ʤʘשʳʟʜʳ ʨʫʭʘʥʠ-ʧʩʠʭʦʣʦʛʠʷʣʳײץ ץʙʳʣʳʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʨ 

ʘʜʘʤʥʳש ᴇʤʽʨʛʝ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʳ ʦʥʳש ʪᴅʨʙʠʝʩʽʥʝ, ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʩʽʥʝ, 

 ʘʣʳʧʪʘʩʘʜʳ. ʉʫʙʲʝʢʪʠʚʪʽץ ʘʥ ʦʨʪʘʩʳʥʘ ʞᴅʥʝ ʽʰʢʽ ʩʝʥʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳסʦʨʰʘץ

ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤ ʪײʣסʘʥʳש ʙʦʣʘʰʘץץʘ ʜʝʛʝʥ ʩʝʥʽʤʽʥ ʥʳסʘʡʪʳʧ, ᴇʟ ʤʘץʩʘʪʳʥʘ 

ʞʝʪʫʛʝ ʜʝʛʝʥ ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʘʜʳ. ᴆʤʽʨʛʝ ʦש ʢᴇʟץʘʨʘʩʧʝʥ ץʘʨʘʡʪʳʥ ʘʜʘʤ 

 ʤʪʳʣʘʜʳ ʞᴅʥʝײ ʘסʤʢʽʥʜʽʢʪʝʨʽʥ ʜʘʤʳʪʫװʫʛʝ ʪʳʨʳʩʘʜʳ, ᴇʟ ʤשʪʘʨʜʳ ʞʝץʠʳʥʜʳץ

 .ʘ ʪʘʣʧʳʥʘʜʳסʘʤʜʘ ʙʝʣʩʝʥʜʽ ʙʦʣʫסʦץ

 ʪʘʡʪʳʥ ʥʝʛʽʟʛʽץʜʘʫʣʘʨʳʥ ʘʥʳשᴇʤʽʨʣʽʢ ʪʘ שʡʝʩʽ ʘʜʘʤʥʳװʪʘʨ ʞץʥʜʳʣʳײפ

ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ᴄʨ ʪײʣסʘ ᴇʟ ᴇʤʽʨʽʥʜʝ ʦʪʙʘʩʳ, ʜʦʩʪʳץ, ʙʽʣʽʤ, 

ʝשʙʝʢ, ʘʜʘʣʜʳץ, ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʩʠʷץʪʳ ײץʥʜʳʣʳץʪʘʨʜʳ ʙʘʩʰʳʣʳץץʘ ʘʣʘʜʳ. 

ʆʩʳʥʜʘʡ ײץʥʜʳʣʳץʪʘʨ ʘʜʘʤʥʳש ʤʽʥʝʟʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʦʥʳץ שʦסʘʤʜʘסʳ 

ʦʨʥʳʥ ʘʡץʳʥʜʘʡʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʜʘʤʥʳש ʘʣסʘ ץʦʡסʘʥ ʤʘץʩʘʪʳ ʤʝʥ ʽʰʢʽ 

ʤʦʪʠʚʘʮʠʷʩʳ ʦʥʳש ᴇʤʽʨʜʝ ʪʘʙʳʩץʘ ʞʝʪʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. ɹʝʣʛʽʣʽ ʙʽʨ ʤʘץʩʘʪʳ ʙʘʨ 

ʘʜʘʤ װʥʝʤʽ ʽʟʜʝʥʽʧ, ᴇʟʽʥ ʜʘʤʳʪʫסʘ ײʤʪʳʣʘʜʳ. ɸʣ ᴇʟʽʥ-ᴇʟʽ ʜײʨʳʩ ʙʘסʘʣʘʡ ʙʽʣʫ 

ʘʜʘʤʥʳש ᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʽʥ ʘʨʪʪʳʨʳʧ, ץʦסʘʤʜʘ ʝʨʢʽʥ ᴅʨʝʢʝʪ ʝʪʫʽʥʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʉʫʙʲʝʢʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪ ʙʽʨ-ʙʽʨʽʤʝʥ ʪʳסʳʟ 

ʙʘʡʣʘʥʳʩʪʳ. ᴄʣʝʫʤʝʪʪʽʢ ʞʘסʜʘʡʳ ʞʘץʩʳ, ץʦʣʜʘʫ ʢᴇʨʛʝʥ ʘʜʘʤ ᴇʤʽʨʛʝ ʩʝʥʽʤʤʝʥ 

 ʪʘʨ ʢʝʡץʠʳʥʜʳץ ʘʨʘʡʜʳ. ɸʣ ʢʝʨʽʩʽʥʰʝ, ᴅʣʝʫʤʝʪʪʽʢץ ʤʽʪʧʝʥװ ʘץץʘʨʘʧ, ʙʦʣʘʰʘץ

ʞʘסʜʘʡʜʘ ʘʜʘʤʥʳש ᴇʤʽʨʣʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʽʧ, ᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʩʽʟʜʽʢ 

ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ץʦסʘʤʜʘ ʘʜʘʤʜʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʞʘסʜʘʡʳʥ 

ʞʘץʩʘʨʪʫʤʝʥ ץʘʪʘʨ, ʦʣʘʨʜʳש ʨʫʭʘʥʠ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʘʤʫʳʥʘ ʜʘ ʢᴇשʽʣ 

ʙᴇʣʫ ʤʘשʳʟʜʳ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʞʘʩʪʘʨʜʳש ʜײʨʳʩ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤ ץʘʣʳʧʪʘʩʪʳʨʫʳ ʝʨʝʢʰʝ 

ʤʘשʳʟסʘ ʠʝ. ʉʝʙʝʙʽ ʞʘʩʪʘʨ ï ʝʣʜʽש ʙʦʣʘʰʘסʳ. ʆʣʘʨʜʳש ʙʽʣʽʤʜʽ, ʩʘʥʘʣʳ, 

ʞʘʫʘʧʪʳ ᴅʨʽ ʤʘץʩʘʪʰʳʣ ʙʦʣʳʧ ᴇʩʫʽ ץʦסʘʤʥʳש ʜʘʤʫʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. ʆʩʳ ʪײʨסʳʜʘ 

ʦʪʙʘʩʳ, ʤʝʢʪʝʧ ʞᴅʥʝ ץʦסʘʤ װʣʢʝʥ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɸʪʘ-ʘʥʘʥʳש ʪᴅʨʙʠʝʩʽ, 

ʤסײʘʣʽʤʥʽץ שʦʣʜʘʫʳ ʞᴅʥʝ ץʦסʘʤʜʘסʳ ʞʘסʳʤʜʳ ʦʨʪʘ ʪײʣסʘʥʳש ʞʘʥ-ʞʘץʪʳ 

ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ, ʩʫʙʲʝʢʪʠʚʪʽ ᴇʤʽʨʣʽʢ ײʩʪʘʥʳʤ ʘʜʘʤʥʳש ᴇʤʽʨ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʳʧ 

 ʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʞᴅʥʝסʘʤʜʘסʦץ ,ʘʪʳʥʘץᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫ שʦʡʤʘʡ, ʦʥʳץ ʘʥʘץ

ʨʫʭʘʥʠ ʜʘʤʫʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʤʘשʳʟʜʳ ʬʘʢʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʨ ʘʜʘʤ ᴇʟ 

ᴇʤʽʨʽʥʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢʧʝʥ ץʘʨʘʧ, ʧʦʟʠʪʠʚʪʽ ʢᴇʟץʘʨʘʩ ץʘʣʳʧʪʘʩʪʳʨʘ ʙʽʣʩʝ, 

 .ʩʝʜʽװʘʣʘʨ ʩʘʥʳ ʘʨʪʘ ʪסʣײʳʪʪʳ ʪץʘʤʜʘ ʩʘʥʘʣʳ, ʙʝʣʩʝʥʜʽ ʞᴅʥʝ ʙʘסʦץ
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̍˹́̍˸ˢ ́ˢ˿́̍ ̍Υ ́˩˻˾ˮ̒˿̍Σ ˸˻˨˩˶˱ ˬ ˹˩ 
́ˮ˱˸˨˱˶˱˥˱ 

 

 

ʂ.ɹ. ʋʪʝʧʙʝʨʛʝʥʦʚʘ  
ʇʝʜʘʛʦʛ-ʘʩʠʩʩʪʝʥʪ, ˉ37ʤʝʢʪʝʧ ɾɹɹʆʄ, ʆʨʘʣ Ϩ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʞʘסʜʘʡʳʥʜʘ ʤʝʢʪʝʧ, ʦʪʙʘʩʳ ʞᴅʥʝ 

ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽש ᴇʟʘʨʘ ʳʥʪʳʤʘץʪʘʩʪʳסʳʥʳש ʪʝʦʨʠʷʣʳץ-ᴅʜʽʩʥʘʤʘʣʳץ 

ʥʝʛʽʟʜʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. çʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫè סײʳʤʳ ʥʘץʪʳʣʘʥʳʧ, ʦʥʳש 

ʤʘʟʤײʥʳ ʤʝʢʪʝʧ ʧʝʥ ʦʪʙʘʩʳʥʳש ʩʝʨʽʢʪʝʩʪʽʛʽ ʘʨץʳʣʳ ʢʝשʝʡʪʽʣʽʧ, ʧʝʜʘʛʦʛ-

ʘʩʩʠʩʪʝʥʪʪʽש ʨᴇʣʽʤʝʥ ʪʦʣʳץʪʳʨʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʤʝʢʪʝʧïʦʪʙʘʩʳï

ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ ʞװʡʝʩʽʥʜʝʛʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʢʪʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʣʝʫʝʪʽ 

ʘʥʳץʪʘʣʳʧ, ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʰʘʨʪʪʘʨʳ ʥʝʛʽʟʜʝʣʜʽ. ʉʦʥʳʤʝʥ 

-ʪʠʽʤʜʽʣʽʛʽ ʪᴅʞʽʨʠʙʝʣʽʢ שʤʦʜʝʣʴ ᴅʟʽʨʣʝʥʽʧ, ʦʥʳ ץʥʜʳײʤʘʟʤ-ץʨʳʣʳʤʜʳײץ ,ʘʪʘʨץ

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩ ʘʨץʳʣʳ ʜᴅʣʝʣʜʝʥʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʠʥʢʣʶʟʠʚʪʽ 

ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʘ ʢʝʰʝʥʜʽ ʩʝʨʽʢʪʝʩʪʽʢʪʽש ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ, ʤʝʢʪʝʧ ï ʦʪʙʘʩʳ ʳʥʪʳʤʘץʪʘʩʪʳסʳ, 

ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʣʝʫʝʪ, ʠʥʢʣʶʟʠʚʪʽ ʦʨʪʘ, ʤʦʜʝʣʴ. 

 

 

 ʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨץ ʡʝʩʽʥʝװʜʘʡʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ ʞסʘʟʽʨʛʽ ʞʘᴃʘʥʜʘʥʫ ʞʘפ

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʫʜʝ. ʉʦʥʳש ʽʰʽʥʜʝ ʝʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ 

ʙʘʣʘʣʘʨʜʳ (ɽɹɹפ) ʦץʳʪʫ ʤᴅʩʝʣʝʩʽ ᴇʟʝʢʪʽ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ï ʪʝʢ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʝʤʝʩ, ᴅʣʝʫʤʝʪʪʽʢ ᴅʜʽʣʝʪʪʽʣʽʢʢʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ײץʙʳʣʳʩ. 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫ ʤʝʤʣʝʢʝʪʪʽʢץʘʟʘפ

ʩʘʷʩʘʪʪʳש ʙʘʩʳʤ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʘʡץʳʥʜʘʣסʘʥ. ɹײʣ ʙʘסʳʪʪʘ ʙʽʣʽʤ 

ʙʝʨʫ ײʡʳʤʜʘʨʳʥʘ ʞʘשʘ ʤʽʥʜʝʪʪʝʨ ʞװʢʪʝʣʝʜʽ: 

ï ᴅʨʙʽʨ ʙʘʣʘʥʳש ʙʽʣʽʤ ʘʣʫ ץײץʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; 

ï ᴅʣʝʫʤʝʪʪʽʢ ʪʝשʜʽʢ ץʘסʠʜʘʪʳʥ ʩʘץʪʘʫ; 

ï ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ. 

ɸʣʘʡʜʘ ʪᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʪʝʢ ʤʝʢʪʝʧ 

ʜʝשʛʝʡʽʥʜʝ סʘʥʘ ʪʠʽʤʜʽ ʞװʟʝʛʝ ʘʩʧʘʡʜʳ. ʆʥʳש ʪʘʙʳʩʪʳ ʙʦʣʫʳ װʰʽʥ ʦʪʙʘʩʳ ʤʝʥ 

 .ʘʞʝʪץ ʘʪʳʩʫʳץ שᴅʩʽʨʝʩʝ ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʝʨʜʽ ,שʦʩʳʤʰʘ ʤʘʤʘʥʜʘʨʜʳץ
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ʉʦʥʜʳץʪʘʥ ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳ ï ʤʝʢʪʝʧ, ʦʪʙʘʩʳ ʞᴅʥʝ ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽש 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʛʽ ʥʝʛʽʟʽʥʜʝ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ʪʠʽʤʜʽ ʤʦʜʝʣʽʥ ᴅʟʽʨʣʝʫ 

ʞᴅʥʝ ʥʝʛʽʟʜʝʫ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽϬ Ϥʳʣʳʤʠ-ʪʝʦʨʠʷʣʳϨ ʥʝʛʽʟʜʝʨʽ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ סײʳʤʳ ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʳʥʜʘ ʢʝשʽʥʝʥ ʟʝʨʪʪʝʣʛʝʥ. 

ʆʥʳש ʤᴅʥʽ ï ʙʘʨʣʳץ ʙʘʣʘʣʘʨʜʳש ʪʝץײץ שʳץʪʘ ʙʽʣʽʤ ʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, 

ʦʣʘʨʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʘʨʘʤʘʩʪʘʥ ʦʨʪʘץ ʙʽʣʽʤ ʙʝʨʫ ʢʝשʽʩʪʽʛʽʥʝ ʝʥʛʽʟʫ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ çʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫè סײʳʤʳʥʘ ʢʝʣʝʩʽ 

ʪʦʣʳץʪʳʨʳʣסʘʥ ʘʚʪʦʨʣʳץ ʘʥʳץʪʘʤʘ ײʩʳʥʳʣʘʜʳ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ʟʘʤʘʥʘʫʠ ʪʝʦʨʠʷʣʳץ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʳ ʞᴅʥʝ 

ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽש ʨᴇʣʽ. 

 ʳʣʳʤʳʥʜʘ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʪʝʢ ʙʽʣʽʤ ʙʝʨʫס ʘʟʽʨʛʽ ʧʝʜʘʛʦʛʠʢʘפ

ʪʝʭʥʦʣʦʛʠʷʩʳ ʥʝʤʝʩʝ ײʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʩʳ ʨʝʪʽʥʜʝ ʝʤʝʩ, ᴅʣʝʫʤʝʪʪʽʢ-

ʬʠʣʦʩʦʬʠʷʣʳץ ʞᴅʥʝ ʤᴅʜʝʥʠ ʬʝʥʦʤʝʥ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʥʳש ʥʝʛʽʟʽʥʜʝ 

ʘʜʘʤ ץײץʳסʳ, ʪʝשʜʽʢ, ᴅʣʝʫʤʝʪʪʽʢ ᴅʜʽʣʝʪʪʽʣʽʢ ʞᴅʥʝ ᴅʨʪװʨʣʽʣʽʢʪʽ ʤʦʡʳʥʜʘʫ 

 .ʠʜʘʪʪʘʨʳ ʞʘʪʳʨסʘץ

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥ ʪװʩʽʥʜʽʨʫʜʝ ʙʽʨץʘʪʘʨ 

 ʳʪʪʘʨʜʳ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ: ʛʫʤʘʥʠʩʪʽʢ ʧʝʜʘʛʦʛʠʢʘ, ᴅʣʝʫʤʝʪʪʽʢסʳʣʳʤʠ ʙʘס

ʢʦʥʩʪʨʫʢʪʠʚʠʟʤ, ʤᴅʜʝʥʠ-ʪʘʨʠʭʠ ʪʝʦʨʠʷ ʞᴅʥʝ ʞװʡʝʣʽʢ ʪᴅʩʽʣ. 

ɻʫʤʘʥʠʩʪʽʢ ʧʝʜʘʛʦʛʠʢʘ ʪײʨסʳʩʳʥʘʥ ʘʣסʘʥʜʘ, ᴅʨʙʽʨ ʙʘʣʘ ï ץʘʡʪʘʣʘʥʙʘʩ 

ʪײʣסʘ. ɹײʣ ʙʘסʳʪʪʳש ᴇʢʽʣʜʝʨʽ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ ʙʘʣʘʥʳש ʞʝʢʝ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʞᴅʥʝ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʝʩʢʝʨʫ ץʘʞʝʪʪʽʛʽʥ 

ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ. ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʦʩʳ ץʘסʠʜʘʪץʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʙʘʨʣʳץ 

ʙʘʣʘʣʘʨ װʰʽʥ ץʦʣʘʡʣʳ ʦʨʪʘ ײץʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ɹײʣ ʞʝʨʜʝ ʝʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫ 

 ʘʥʜʳ ʙʽʣʽʤץץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ ʙʘʣʘʣʘʨʜʳ çʙʝʡʽʤʜʝʫ ʦʙʲʝʢʪʽʩʽè ʝʤʝʩ, ʪʦʣʳץ

ʘʣʫʰʳ ʩʫʙʲʝʢʪ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫ ʤʘשʳʟʜʳ. 

ᴄʣʝʫʤʝʪʪʽʢ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤ ʪʝʦʨʠʷʩʳ ʙʽʣʽʤʥʽש ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʜʘ 

 ʘʥʜʘ, ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ïסʳʜʘʥ ʘʣסʨײʘʣʳʧʪʘʩʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ʆʩʳ ʪץ

ʙײʣ ᴅʨʪװʨʣʽ ʙʘʣʘʣʘʨʜʳש ʙʽʨ ʦʨʪʘʜʘ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʘʨץʳʣʳ ʙʽʣʽʤ ʘʣʫʳ. ʄײʥʜʘ 

ʦץʫ ʪʝʢ ʤסײʘʣʽʤʥʝʥ ʦץʫʰʳסʘ ʙʝʨʽʣʝʪʽʥ ʧʨʦʮʝʩʩ ʝʤʝʩ, ʢʝʨʽʩʽʥʰʝ, ʙʽʨʣʝʩʢʝʥ ʽʩ-

ᴅʨʝʢʝʪ ʥᴅʪʠʞʝʩʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄײʥʜʘʡ ʦʨʪʘʜʘ ʝʨʝʢʰʝ ʙʘʣʘʣʘʨ ʪʝʢ 

ʙʽʣʽʤ ʘʣʳʧ ץʘʥʘ ץʦʡʤʘʡ, ᴇʟ ײץʨʜʘʩʪʘʨʳʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʘʜʳ, ʙײʣ 

ʦʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʝʥʫʽʥʝ ʦש ᴅʩʝʨ ʝʪʝʜʽ. 

ʄᴅʜʝʥʠ-ʪʘʨʠʭʠ ʪʝʦʨʠʷ (ʃ.ʉ. ɺʳʛʦʪʩʢʠʡʜʽש ʢᴇʟץʘʨʘʩʪʘʨʳ) ʠʥʢʣʶʟʠʚʪʽ 

ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʘשʳʟʜʳ ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ʪʝʦʨʠʷסʘ ʩᴅʡʢʝʩ, ʙʘʣʘʥʳש ʜʘʤʫʳ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ. 

ɺʳʛʦʪʩʢʠʡ çʞʘץʳʥ ʜʘʤʫ ʘʡʤʘסʳè סײʳʤʳʥ ʝʥʛʽʟʝ ʦʪʳʨʳʧ, ʙʘʣʘʥʳש ᴅʣʝʫʝʪʪʽ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʰʫʜʘ ʝʨʝʩʝʢʪʝʨ ʤʝʥ ײץʨʜʘʩʪʘʨʜʳש ʨᴇʣʽʥ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʪʽ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʞʘסʜʘʡʳʥʜʘ ʙײʣ ʨᴇʣʜʽ ʤסײʘʣʽʤʤʝʥ ץʘʪʘʨ ʧʝʜʘʛʦʛ-

ʘʩʩʠʩʪʝʥʪ ʪʝ ʘʪץʘʨʘʜʳ. 

ʇʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ ï ʦץʫʰʳʥʳש ʞʘץʳʥ ʜʘʤʫ ʘʡʤʘסʳʥ ʢʝשʝʡʪʝʪʽʥ ʤʘשʳʟʜʳ 

ʪײʣסʘ. ʆʣ ʙʘʣʘʥʳש ʦץʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫʳʥʘ ʢᴇʤʝʢʪʝʩʽʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʦʥʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ, ʜʝʨʙʝʩʪʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 
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ʆʩʳʣʘʡʰʘ, ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ ɺʳʛʦʪʩʢʠʡʜʽש ʪʝʦʨʠʷʩʳʥʜʘסʳ çʜʝʣʜʘʣè 

(ʤʝʜʠʘʪʦʨ) ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. 

ɾװʡʝʣʽʢ ʪᴅʩʽʣ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ʢװʨʜʝʣʽ, ʢᴇʧʜʝשʛʝʡʣʽ ʞװʡʝ ʨʝʪʽʥʜʝ 

 ʘʤסʦץ ,ʡʳʤʳ, ʦʪʙʘʩʳײ ʡʝʛʝ ʙʽʣʽʤ ʙʝʨʫװʣ ʞײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹװʘ ʤסʘʨʘʩʪʳʨʫץ

ʞᴅʥʝ ץʦʩʳʤʰʘ ʤʘʤʘʥʜʘʨ ʢʽʨʝʜʽ. ʆʩʳ ʞװʡʝʜʝ ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ ʝʨʝʢʰʝ ʦʨʳʥ 

ʘʣʘʜʳ, ʩʝʙʝʙʽ ʦʣ ʙʘʨʣʳץ ʩʫʙʲʝʢʪʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʪʝʦʨʠʷʩʳʥʜʘ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʪʳʥ ʪʘסʳ ʙʽʨ ʙʘסʳʪ 

ï ʵʢʦʣʦʛʠʷʣʳץ ʪᴅʩʽʣ. ɹײʣ ʪᴅʩʽʣ ʙʘʣʘʥʳש ʜʘʤʫʳʥ ʦʥʳץ שʦʨʰʘסʘʥ ʦʨʪʘʩʳʤʝʥ 

ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʘ ץʘʨʘʩʪʳʨʘʜʳ. ʗסʥʠ, ʙʘʣʘʥʳש ʞʝʪʽʩʪʽʛʽ ʪʝʢ ʦʥʳש ʞʝʢʝ 

 ʘ ʙʘʡʣʘʥʳʩʪʳ. ʆʩʳסʘʥ ʦʨʪʘסʦʨʰʘץ ʘʪʘʨ ʦʥʳץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס ʘʙʽʣʝʪʪʝʨʽʥʝץ

ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʪʠʽʤʜʽ ʙʦʣʫʳ װʰʽʥ ʤʝʢʪʝʧ, ʦʪʙʘʩʳ 

ʞᴅʥʝ ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ ʙʽʨʪײʪʘʩ ץʦʣʜʘʫ ʦʨʪʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʳ ץʘʞʝʪ. 

ʇʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽץ שʳʟʤʝʪʽʥ ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘʥ ʪʘʣʜʘסʘʥʜʘ, ʦʥʳש 

ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʬʫʥʢʮʠʷʣʘʨʳʥ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. ɹʽʨʽʥʰʽʜʝʥ, ʦʣ ʦץʫ 

ʧʨʦʮʝʩʽʥ ʜʘʨʘʣʘʥʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʗסʥʠ, ᴅʨʙʽʨ ʦץʫʰʳʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ 

ʩᴅʡʢʝʩ ʪʘʧʩʳʨʤʘʣʘʨ ʙʝʡʽʤʜʝʣʝʜʽ. ɽʢʽʥʰʽʜʝʥ, ʦʣ ᴅʣʝʫʤʝʪʪʽʢ ʜʝʣʜʘʣ ץʳʟʤʝʪʽʥ 

ʘʪץʘʨʘʜʳ ï ʦץʫʰʳ ʤʝʥ ʩʳʥʳʧ, ʦץʫʰʳ ʤʝʥ ʤסײʘʣʽʤ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʪʽʢʪʽ ʞʝשʽʣʜʝʪʝʜʽ. תʰʽʥʰʽʜʝʥ, ʦʣ ʵʤʦʮʠʦʥʘʣʜʳץ ץʦʣʜʘʫ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ 

ᴅʩʽʨʝʩʝ ʝʨʝʢʰʝ ʙʘʣʘʣʘʨ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. 

 ʘʪʳʩʫʳ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤץ שʘʟʽʨʛʽ ʟʝʨʪʪʝʫʣʝʨ ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽפ

ʙʝʨʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʆʥʳש ʢᴇʤʝʛʽʤʝʥ ʦץʫʰʳʣʘʨʜʳש 

ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʣʫʽ ʜʝ 

ʞʘץʩʘʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ ʤסײʘʣʽʤʥʽש ʞװʢʪʝʤʝʩʽʥ ʘʟʘʡʪʳʧ, 

ʦץʫ ʧʨʦʮʝʩʽʥ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄʝʢʪʝʧ ʧʝʥ ʦʪʙʘʩʳʥʳש ʳʥʪʳʤʘץʪʘʩʪʳסʳ ʜʘ ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘʥ 

ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʪʙʘʩʳ ï ʙʘʣʘʥʳש ʘʣסʘʰץʳ ᴅʣʝʫʤʝʪʪʝʥʫ 

ʦʨʪʘʩʳ. ʉʦʥʜʳץʪʘʥ ʘʪʘ-ʘʥʘʣʘʨʜʳש ʢᴇʟץʘʨʘʩʳ, ץʦʣʜʘʫʳ ʞᴅʥʝ ʙʝʣʩʝʥʜʽʣʽʛʽ 

ʙʘʣʘʥʳש ʙʽʣʽʤ ʘʣʫʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʞʘסʜʘʡʳʥʜʘ 

ʘʪʘ-ʘʥʘʣʘʨ ʪʝʢ ʙʘץʳʣʘʫʰʳ ʝʤʝʩ, ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʰʳ ʙʦʣʫʳ ʪʠʽʩ. 

ʇʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ ʙײʣ ʧʨʦʮʝʩʪʝ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʙʫʳʥ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ 

ʘʪץʘʨʘʜʳ. ʆʣ ʘʪʘ-ʘʥʘʣʘʨסʘ ʙʘʣʘʥʳש ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʙʝʨʝʜʽ, 

 ʘסʤᴅʜʝʥʠʝʪʽʥ ʘʨʪʪʳʨʫ ץʧʝʜʘʛʦʛʠʢʘʣʳ שʩʳʥʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳײ ʝʩʪʝʨשʘʞʝʪʪʽ ʢʝץ

ʳץʧʘʣ ʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, çʤʝʢʪʝʧïʦʪʙʘʩʳïʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪè װʰʪʽʛʽ ʪײʨʘץʪʳ 

ʩʝʨʽʢʪʝʩʪʽʢ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ʪʝʦʨʠʷʣʳץ ʪʘʣʜʘʫʳ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʦʥʳש 

ʪʠʽʤʜʽʣʽʛʽ ʙʽʨʥʝʰʝ ʬʘʢʪʦʨʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ: 

ï ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʳץ שʦʣʞʝʪʽʤʜʽʣʽʛʽ; 

ï ʧʝʜʘʛʦʛʪʘʨʜʳש ʢᴅʩʽʙʠ ʜʘʡʳʥʜʳסʳ; 

ï ʘʪʘ-ʘʥʘʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽ; 

ï ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽץ שʘʪʳʩʫʳ; 

ï ᴅʣʝʫʤʝʪʪʽʢ ץʦʣʜʘʫ ʞװʡʝʩʽʥʽש ʜʘʤʫʳ. 

ɹײʣ ʬʘʢʪʦʨʣʘʨ ᴇʟʘʨʘ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʙʽʨ-ʙʽʨʽʥ ʪʦʣʳץʪʳʨʳʧ 

ʦʪʳʨʘʜʳ. 
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 ʟʘʤʘʥʘʫʠ ʪʝʦʨʠʷʣʘʨʳ שʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽפ

ʦʥʳש ʢʝʰʝʥʜʽ, ʢᴇʧץʳʨʣʳ ײץʙʳʣʳʩ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʞװʡʝʜʝ ʧʝʜʘʛʦʛ-

ʘʩʩʠʩʪʝʥʪʪʽש ʨᴇʣʽ ʝʨʝʢʰʝ, ʩʝʙʝʙʽ ʦʣ ʦץʫʰʳʥʳש ʞʝʢʝ ʜʘʤʫʳʥʘ סʘʥʘ ʝʤʝʩ, ʙװʢʽʣ 

ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ 

ʠʥʩʪʠʪʫʪʳʥ ʜʘʤʳʪʫ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ʞʝʪʽʣʜʽʨʫʜʽש ʤʘשʳʟʜʳ ʙʘסʳʪʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ï ʙײʣ ʤʝʢʪʝʧ, ʦʪʙʘʩʳ ʞᴅʥʝ ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽש 

ʙʽʨʣʝʩʢʝʥ ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʪʳʥ, ᴅʨʙʽʨ ʙʘʣʘʥʳש ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʝש ʙʽʣʽʤ ʘʣʫ ʤװʤʢʽʥʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ, ᴅʣʝʫʤʝʪʪʽʢ 

ʙʝʡʽʤʜʝʣʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʪײʪʘʩ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞװʡʝ. 

ɹײʣ ʘʥʳץʪʘʤʘʜʘ װʰ ʥʝʛʽʟʛʽ ʩʫʙʲʝʢʪ ʢᴇʨʩʝʪʽʣʝʜʽ: 

1. ʄʝʢʪʝʧ. 

2. ʆʪʙʘʩʳ. 

3. ʇʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ. 

ʆʩʳ װʰʪʽʢ ʞװʡʝ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʥʝʛʽʟʛʽ 

ʤʝʭʘʥʠʟʤʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽϬ ʜʘʤʫ ʵʚʦʣʶʮʠʷʩʳ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʠʜʝʷʩʳ ʪʘʨʠʭʠ ʪײʨסʳʜʘʥ ʙʽʨʥʝʰʝ ʢʝʟʝשʥʝʥ ᴇʪʪʽ: 

1. ʉʝʛʨʝʛʘʮʠʷ ʢʝʟʝשʽ ï ʝʨʝʢʰʝ ʙʘʣʘʣʘʨʜʳ ʦץʰʘʫʣʘʫ; 

2. ʀʥʪʝʛʨʘʮʠʷ ʢʝʟʝשʽ ï ʦʣʘʨʜʳ ʞʘʣʧʳ ʦʨʪʘסʘ ʝʥʛʽʟʫ; 

3. ʀʥʢʣʶʟʠʷ ʢʝʟʝשʽ ï ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʙʘʣʘʥʳץ שʘʞʝʪʪʽʣʽʛʽʥʝ ʙʝʡʽʤʜʝʫ. 

ɹײʣ ʵʚʦʣʶʮʠʷ ʙʽʣʽʤ ʙʝʨʫ ʬʠʣʦʩʦʬʠʷʩʳʥʳש ᴇʟʛʝʨʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ: 

çɹʘʣʘ ʤʝʢʪʝʧʢʝ ʙʝʡʽʤʜʝʣʫʽ ʢʝʨʝʢè ץʘסʠʜʘʩʳʥʘʥ Ÿ çʄʝʢʪʝʧ ʙʘʣʘסʘ 

ʙʝʡʽʤʜʝʣʫʽ ʢʝʨʝʢè ץʘסʠʜʘʩʳʥʘ ʢᴇʰʫ. 

ʇʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽϬ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʨϺʣʽ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ʪʠʽʤʜʽ ʞװʟʝʛʝ ʘʩʳʨʫʜʘ ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽש 

ʦʨʥʳ ʝʨʝʢʰʝ. 

ʇʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ ï ʙײʣ ʝʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ ʦץʫʰʳסʘ 

ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʞʝʢʝ ץʦʣʜʘʫ ʢᴇʨʩʝʪʝʪʽʥ ʤʘʤʘʥ. 

ʆʥʳש ʥʝʛʽʟʛʽ ʬʫʥʢʮʠʷʣʘʨʳ: 

ï ʦץʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʙʝʡʽʤʜʝʫ; 

ï ʦץʫʰʳסʘ ʞʝʢʝ ץʦʣʜʘʫ ʢᴇʨʩʝʪʫ; 

ï ʤסײʘʣʽʤ ʤʝʥ ʘʪʘ-ʘʥʘ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʥʳסʘʡʪʫ; 

ï ʙʘʣʘʥʳש ᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʣʫʽʥʝ ʢᴇʤʝʢʪʝʩʫ. 

ʇʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ: 

ï ʤסײʘʣʽʤʜʽ ʘʣʤʘʩʪʳʨʤʘʡʜʳ; 

ï ʦץʫʰʳʥʳ ʪᴅʫʝʣʜʽ ʝʪʧʝʡʜʽ; 

ï ʢʝʨʽʩʽʥʰʝ, ʦʥʳש ʜʝʨʙʝʩʪʽʛʽʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽץ שʘʪʳʩʫʳ: 

ï ʦץʫʰʳʥʳש ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʘʨʪʪʳʨʘʪʳʥʳ; 

ï ᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʣʫʽʥ ʞʘץʩʘʨʪʘʪʳʥʳ; 

ï ʘʪʘ-ʘʥʘʥʳש ʩʝʥʽʤʽʥ ʢװʰʝʡʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. 

ʄʝʢʪʝʧïʦʪʙʘʩʳïʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ ʳʥʪʳʤʘϨʪʘʩʪʳϤʳ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʞʘשʘ סײʳʤ ʝʥʛʽʟʽʣʜʽ. 
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çʄʝʢʪʝʧïʦʪʙʘʩʳïʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪ ʳʥʪʳʤʘץʪʘʩʪʳסʳè ï ʙײʣ ʙʽʣʽʤ ʙʝʨʫ 

ʧʨʦʮʝʩʽʥʽש ʙʘʨʣʳץ ץʘʪʳʩʫʰʳʣʘʨʳʥʳש ʙʽʨʣʝʩʢʝʥ, ʤʘץʩʘʪʪʳ ʞᴅʥʝ ʞװʡʝʣʽ 

ᴅʨʝʢʝʪʽ. 

ɹײʣ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ: 

ï ʪʝש ʩʝʨʽʢʪʝʩʪʽʢ; 

ï ʦʨʪʘץ ʞʘʫʘʧʢʝʨʰʽʣʽʢ; 

ï ʘʰʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ; 

ï װʟʜʽʢʩʽʟ ʢʝʨʽ ʙʘʡʣʘʥʳʩ. 

 

ϷʜʽʩʥʘʤʘʣʳϨ ʪϰϤʳʨʣʘʨ. 

ɿʝʨʪʪʝʫ ʢʝʣʝʩʽ ʪסײʳʨʣʘʨסʘ ʥʝʛʽʟʜʝʣʜʽ: 

ï ʛʫʤʘʥʠʩʪʽʢ. 

ï ʪײʣסʘʣʳץ-ʙʘסʜʘʨʣʳ. 

ï ʞװʡʝʣʽʢ. 

ï ʩʠʥʝʨʛʝʪʠʢʘʣʳץ. 

ï ʽʩ-ᴅʨʝʢʝʪʪʽʢ. 

ɹײʣ ʪסײʳʨʣʘʨ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ʢʝʰʝʥʜʽ ץʘʨʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʇʩʠʭʦʣʦʛʠʷʣʳϨ-ʧʝʜʘʛʦʛʠʢʘʣʳϨ ʰʘʨʪʪʘʨ. 

ʊʠʽʤʜʽ ʳʥʪʳʤʘץʪʘʩʪʳװ ץʰʽʥ ʢʝʣʝʩʽ ʰʘʨʪʪʘʨ ʘʥʳץʪʘʣʜʳ: 

ï ʞװʡʝʣʽ ʞʦʩʧʘʨʣʘʫ; 

ï ʧʝʜʘʛʦʛʪʘʨʜʳש ʢᴅʩʽʙʠ ʜʘʤʫʳ; 

ï ʘʪʘ-ʘʥʘʣʘʨʜʳ ʦץʳʪʫ; 

ï ʧʝʜʘʛʦʛ-ʘʩʩʠʩʪʝʥʪʪʽץ שʘʪʳʩʫʳ; 

ï ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʤʦʥʠʪʦʨʠʥʛ; 

ï ʙʽʨʣʝʩʢʝʥ ʙʘסʘʣʘʫ. 

ϧϰʨʳʣʳʤʜʳϨ-ʤʘʟʤϰʥʜʳϨ ʤʦʜʝʣʴ. 

 :ʨʘʜʳײʘʥ ʤʦʜʝʣʴ 4 ʢʦʤʧʦʥʝʥʪʪʝʥ ʪסʩʳʥʳʣױ

1. ʊʘʥʳʤʜʳץ 

2. ʄʦʪʠʚʘʮʠʷʣʳץ 

3. ɯʩ-ᴅʨʝʢʝʪʪʽʢ 

4. ɹʘסʘʣʘʫ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 

 

1 ɺʳʛʦʪʩʢʠʡ ʃ.ʉ. ʇʩʠʭʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ. ï ʄ.: ʉʤʳʩʣ, 2005. ï 

512 ʩ. 

2 ɸʣʝʭʠʥʘ ʉ.ɺ. ʀʥʢʣʶʟʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʦʪ ʧʦʣʠʪʠʢʠ ʢ ʧʨʘʢʪʠʢʝ. ï 

ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 2016. ï 304 ʩ. 

3 ʄʘʣʦʬʝʝʚ ʅ.ʅ. ʉʧʝʮʠʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ. ï ʄ.: 

ʇʨʦʩʚʝʱʝʥʠʝ, 2014. ï 368 ʩ. 

4 ʉʫʣʝʡʤʝʥʦʚʘ ʈ.ɸ. ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʥʝʛʽʟʜʝʨʽ. ï ɸʣʤʘʪʳ: פʘʟʘץ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, 2015. ï 220 ʙ. 



Actual problems of modern science ς 2026 

278 

5 ʄʦʚʢʝʙʘʝʚʘ ɿ.ɸ. ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʪʝʦʨʠʷʩʳ ʤʝʥ ʧʨʘʢʪʠʢʘʩʳ. ï 

ɸʣʤʘʪʳ: ʕʚʝʨʦ, 2016. ï 256 ʙ. 

6 ɹʘʡʪʫʨʩʳʥʦʚʘ ɸ.ɸ. ɸʨʥʘʡʳ ʧʝʜʘʛʦʛʠʢʘ ʥʝʛʽʟʜʝʨʽ. ï ɸʣʤʘʪʳ, 2017. ï 

198 ʙ. 

7 ʉʫʭʦʤʣʠʥʩʢʠʡ ɺ.ɸ. ʉʝʨʜʮʝ ʦʪʜʘʶ ʜʝʪʷʤ. ï ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 1977. ï 

383 ʩ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



͎͊ͪ͘͜͜ ·͡·ͣ͒͊ · ͔ͭ͘͟͜ ͣ ͔͔͔ͫͪ͡͡ ς 2026 

279 

 

ɻʈʅʊʀ 14.35.09 

 

 

ˮ˿˿˶˩˨˻ˤˢ́˩˶̎˿˴ˮ˩ ˭ˢ˨ˢ̉ˮ ˽˻ ́˩˸˩ 
̉ˮ˿˶˻ˤ̍˩ ˽˻˿˶˩˨˻ˤˢ́˩˶̎˹˻˿́ˮ ˴ˢ˴ ˿˾˩˨˿́ˤ˻ 
˾ˢ˭ˤˮ́ˮ̒ ˹ˢˤ̍˴˻ˤ ˢ˹ˢ˶ˮ˭ˢΣ ˻ˣ˻ˣ̋˩˹ˮ̒ ˮ 

˽˩˾˩˹˻˿ˢ ˾˩˭̂˶̎́ˢ́˻ˤ 
 

 

ʅ.ʂ. ɻʫʣʴʤʘʥʦʚ, ʅ.ɸ. ʄʘʨʯʫʢ 
ʌʠʣʠʘʣ çʅʘʟʘʨʙʘʝʚ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʰʢʦʣʘ ʝʩʪʝʩʪʚʝʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʛ. ʂʘʨʘʛʘʥʜʳè ɸʆʆ ʅʀʐ, ʛ. ʂʘʨʘʛʘʥʜʘ 

 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʧʦ ʪʝʤʝ ʯʠʩʣʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʡ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʫ ʫʯʘʱʠʭʩʷ 

ʥʘʚʳʢʦʚ ʘʥʘʣʠʟʘ, ʦʙʦʙʱʝʥʠʷ ʠ ʧʝʨʝʥʦʩʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʚʳʢʦʚ ʦʙʦʙʱʝʥʠʷ, ʚʳʜʚʠʞʝʥʠʷ ʛʠʧʦʪʝʟ ʠ ʧʝʨʝʥʦʩʘ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʥʦʚʳʝ ʩʠʪʫʘʮʠʠ. ʇʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʟʘʜʘʥʠʡ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʚʦʡʩʪʚ 

ʧʨʦʛʨʝʩʩʠʡ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʜʘʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʩʣʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ 

ʧʨʦʛʨʝʩʩʠʷ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʨʦʛʨʝʩʩʠʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʟʘʜʘʯʠ, ʘʥʘʣʠʟ, 

ʦʙʦʙʱʝʥʠʝ, ʧʝʨʝʥʦʩ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

 

ʇʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʦʠʪ ʨʷʜ ʘʢʪʫʘʣʴʥʳʭ 

ʟʘʜʘʯ. ʆʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ 

ʫʯʘʱʠʭʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ, ʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʫʯʝʙʥʳʭ ʫʤʝʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʤʳʰʣʝʥʠʶ, ʧʨʠʤʝʥʝʥʠʶ ʟʥʘʥʠʡ ʚ ʥʦʚʳʭ ʩʠʪʫʘʮʠʷʭ [1], [2]. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʘʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, 

ʦʙʦʙʱʘʪʴ ʠ ʧʝʨʝʥʦʩʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɿʘʜʘʯʠ ʥʘ ʯʠʩʣʦʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʪʘʢ ʢʘʢ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʘʥʘʣʠʟ 

ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʚʳʜʚʠʞʝʥʠʝ ʛʠʧʦʪʝʟ ʠ ʠʭ 

ʧʨʦʚʝʨʢʘ [4], [5]. ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʫʯʘʱʠʝʩʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʟʘʜʘʥʠʷ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʷʟʠ ʤʝʞʜʫ ʯʣʝʥʘʤʠ ʧʨʦʛʨʝʩʩʠʡ, 

ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ 

ʘʥʘʣʠʟʘ, ʦʙʦʙʱʝʥʠʷ ʠ ʧʝʨʝʥʦʩʘ. 

ʆʙʲʝʢʪʦʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʝ ʫʯʘʱʠʭʩʷ 9 ʢʣʘʩʩʦʚ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʦʚ ʫʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʦʩʦʟʥʘʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ. ɺ 

ʫʩʣʦʚʠʷʭ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʫʯʝʥʠʷ 

ʫʩʠʣʠʚʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʠʭ ʚʠʜʘʭ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪ ʫ ʰʢʦʣʴʥʠʢʦʚ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʩʪʨʘʠʚʘʪʴ ʨʘʩʩʫʞʜʝʥʠʝ, 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʚʳʚʦʜʳ ʠ ʧʝʨʝʥʦʩʠʪʴ ʥʘʡʜʝʥʥʳʝ ʩʧʦʩʦʙʳ ʜʝʡʩʪʚʠʡ ʥʘ ʥʦʚʳʝ 

ʟʘʜʘʯʠ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʤʝʥʠʡ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, 

ʦʙʦʙʱʘʪʴ ʠ ʧʝʨʝʥʦʩʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʨʝʰʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʥʘ 

ʯʠʩʣʦʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɸʥʘʣʠʟ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʚʳʜʝʣʝʥʠʝ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʩʣʦʚʠʷ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ; ʦʙʦʙʱʝʥʠʝ ï ʢʘʢ 

ʧʝʨʝʭʦʜ ʦʪ ʯʘʩʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʢ ʬʦʨʤʫʣʠʨʦʚʢʝ ʫʩʪʦʡʯʠʚʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ; 

ʧʝʨʝʥʦʩ ï ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʣʠ ʩʧʦʩʦʙʘ 

ʨʘʩʩʫʞʜʝʥʠʷ ʚ ʠʟʤʝʥʸʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʡ ʬʦʨʤʳ 

ʟʘʜʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢ ʜʨʫʛʦʡ, ʣʠʙʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩ 

çʤʘʩʢʠʨʦʚʢʦʡè ʠʟʚʝʩʪʥʦʡ ʠʜʝʠ ʧʦʜ ʥʦʚʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʘʧʨʦʙʘʮʠʠ ʩʠʩʪʝʤʳ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʧʦ ʯʠʩʣʦʚʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ, ʘ ʪʘʢʞʝ 

ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʘʥʘʣʠʟʘ, ʦʙʦʙʱʝʥʠʷ ʠ ʧʝʨʝʥʦʩʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʘʢʮʝʥʪ 

ʜʝʣʘʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʠ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ: ʦʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʛʦʪʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʩʪʨʦʝʥʠʶ ʨʝʰʝʥʠʷ, ʧʨʦʚʝʨʢʝ 

ʛʠʧʦʪʝʟ, ʦʙʦʩʥʦʚʘʥʠʶ ʚʳʚʦʜʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʫʩʠʣʠʪʴ ʫʯʝʙʥʫʶ 

ʤʦʪʠʚʘʮʠʶ ʯʝʨʝʟ ʚʢʣʶʯʝʥʠʝ ʟʘʜʘʯ, ʜʦʧʫʩʢʘʶʱʠʭ ʚʘʨʠʘʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ 

ʨʝʰʝʥʠʷ ʠ ʪʨʝʙʫʶʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʚʳʙʦʨʘ (ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʟʘʜʘʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʦʠʩʢʘ ʠʥʚʘʨʠʘʥʪʘ, ʧʦʩʪʨʦʝʥʠʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ). ɺʦ-

ʚʪʦʨʳʭ, ʦʙʝʩʧʝʯʠʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ: 

ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʫʯʠʪʴʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, ʚʳʜʝʣʷʪʴ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʩʪʨʫʢʪʫʨʳ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʛʠʧʦʪʝʟʳ ʠ ʧʨʦʚʝʨʷʪʴ ʠʭ ʥʘ ʥʦʚʳʭ 

ʧʨʠʤʝʨʘʭ, ʚʢʣʶʯʘʷ ʢʦʥʪʨʧʨʠʤʝʨʳ. ɺ-ʪʨʝʪʴʠʭ, ʟʥʘʯʠʤʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʤʝʥʠʡ ï ʦʙʩʫʞʜʝʥʠʝ ʛʠʧʦʪʝʟ, 

ʘʨʛʫʤʝʥʪʘʮʠʷ, ʢʨʠʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ ʚ ʧʘʨʥʦʡ ʠ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʝ 

ʧʦʚʳʰʘʶʪ ʩʪʝʧʝʥʴ ʦʩʦʟʥʘʥʥʦʩʪʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦ ʨʝʬʣʝʢʩʠʠ 

[2], [4]. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʟʘʜʘʯ ʫʯʠʪʳʚʘʶʪʩʷ ʚʦʟʨʘʩʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʚʷʪʠʢʣʘʩʩʥʠʢʦʚ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʫʯʝʙʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʯʪʦʙʳ 

ʟʘʜʘʥʠʷ ʦʩʪʘʚʘʣʠʩʴ ʧʦʩʠʣʴʥʳʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʚʘʣʠ ʫʩʣʦʚʠʷ ʜʣʷ çʫʯʝʙʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷè, ʘ ʥʝ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ. 
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ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʘʥʘʣʠʟ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʦʙʦʙʱʝʥʠʡ ʠ 

ʧʝʨʝʥʦʩ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʥʦʚʳʝ ʩʠʪʫʘʮʠʠ, ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʫʢʘʟʘʥʥʳʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ [2], [3], [4]. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʪʘʢʦʛʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʜʝʷ ʦ ʪʦʤ, ʯʪʦ ʫʩʪʦʡʯʠʚʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʤʝʥʠʷ 

ʨʘʟʚʠʚʘʶʪʩʷ ʥʝ ʵʧʠʟʦʜʠʯʝʩʢʠ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʛʫʣʷʨʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʫʯʝʥʠʢʘ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʠʩʢʘ, ʧʨʦʚʝʨʢʠ ʠ ʦʙʦʩʥʦʚʘʥʠʷ. 

ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ 

ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʜʭʦʜʳ ʚ ʦʙʫʯʝʥʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ 

ʟʥʘʥʠʝ ʫʩʚʘʠʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʠ ʧʦʠʩʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷ [1], [2]. ɺ ʵʪʦʡ ʣʦʛʠʢʝ ʫʯʠʪʝʣʴ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʨʘʥʩʣʷʮʠʝʡ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ, ʘ ʦʨʛʘʥʠʟʫʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ çʦʪʢʨʳʪʠʷè ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ: ʧʦʩʪʘʥʦʚʢʠ ʚʦʧʨʦʩʘ, 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʛʠʧʦʪʝʟ, ʚʳʙʦʨʘ ʩʨʝʜʩʪʚ ʧʨʦʚʝʨʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ. ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʠ ʨʝʬʣʝʢʩʠʠ ï ʫʯʘʱʠʝʩʷ ʫʯʘʪʩʷ ʩʦʦʪʥʦʩʠʪʴ ʨʝʟʫʣʴʪʘʪ ʩ ʠʩʭʦʜʥʳʤʠ 

ʧʨʝʜʧʦʩʳʣʢʘʤʠ, ʦʮʝʥʠʚʘʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʘʩʩʫʞʜʝʥʠʷ ʠ ʛʨʘʥʠʮʳ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʥʘʡʜʝʥʥʦʛʦ ʩʧʦʩʦʙʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʜʘʯʠ ʩ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʤʦʜʝʣʠʨʫʶʱʝʡ ʩʪʨʫʢʪʫʨʦʡ 

(ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ, ʧʝʨʝʭʦʜ ʦʪ ʥʘʙʣʶʜʝʥʠʡ ʢ 

ʚʳʚʦʜʫ, ʧʨʦʚʝʨʢʘ ʨʝʰʝʥʠʷ ʠ ʦʮʝʥʢʘ ʝʛʦ ʘʜʝʢʚʘʪʥʦʩʪʠ) ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ ʦʙʦʙʱʘʶʱʝʛʦ ʤʳʰʣʝʥʠʷ, ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʝʥʠʡ ʧʝʨʝʥʦʩʠʪʴ ʩʧʦʩʦʙʳ ʜʝʡʩʪʚʠʡ [1], [3], [4], [5]. ɺ ʟʘʜʘʯʘʭ 

ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʪʨʘʠʚʘʪʴ ʫʯʝʙʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪ ʧʨʦʩʪʳʭ ʥʘʙʣʶʜʝʥʠʡ (ʘʥʘʣʠʟ ʧʝʨʚʳʭ ʯʣʝʥʦʚ, ʩʨʘʚʥʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʤʝʨʦʚ) ʢ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʚʳʚʦʜʘʤ (ʚʳʚʝʜʝʥʠʝ ʬʦʨʤʫʣʳ n-ʛʦ 

ʯʣʝʥʘ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʝʢʫʨʨʝʥʪʥʦʡ ʩʚʷʟʠ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʚʦʡʩʪʚʘ) ʠ ʜʘʣʝʝ ï ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʠʟʤʝʥʸʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʕʤʧʠʨʠʯʝʩʢʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʠʪʩʷ ʥʘ ʩʦʯʝʪʘʥʠʠ ʤʝʪʦʜʦʚ 

ʥʘʙʣʶʜʝʥʠʷ, ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʨʚʴʶ, ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪ 

ʫʯʘʱʠʭʩʷ, ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʙʣʶʜʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʠʨʦʚʘʪʴ, ʢʘʢ ʫʯʘʱʠʝʩʷ ʚʳʜʚʠʛʘʶʪ ʠ ʧʨʦʚʝʨʷʶʪ ʛʠʧʦʪʝʟʳ, ʢʘʢʠʝ 

ʩʪʨʘʪʝʛʠʠ ʚʳʙʠʨʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʦʩʦʟʥʘʥʥʦ ʦʙʦʩʥʦʚʳʚʘʶʪ ʚʳʚʦʜʳ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʨʚʴʶ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʫʯʝʙʥʦʡ 

ʤʦʪʠʚʘʮʠʠ ʠ ʦʪʥʦʰʝʥʠʷ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʟʘʜʘʯʘʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʪʦʯʥʝʥʠʷ 

ʪʠʧʠʯʥʳʭ ʟʘʪʨʫʜʥʝʥʠʡ ʧʨʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʦʙʦʙʱʝʥʠʡ ʠ ʧʝʨʝʥʦʩʝ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʠʩʴʤʝʥʥʳʭ ʨʘʙʦʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʨʝʰʝʥʠʡ (ʧʦʷʚʣʝʥʠʝ ʵʪʘʧʦʚ ʧʨʦʚʝʨʢʠ, ʦʙʦʩʥʦʚʘʥʠʷ, 

ʦʩʤʳʩʣʝʥʠʷ ʛʨʘʥʠʮ ʧʨʠʤʝʥʠʤʦʩʪʠ). ʉʠʥʪʝʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʙ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʫ ʫʯʘʱʠʭʩʷ ʫʤʝʥʠʡ ʘʥʘʣʠʟʘ, 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʦʙʦʙʱʝʥʠʡ ʠ ʧʝʨʝʥʦʩʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʥʦʚʳʝ ʩʠʪʫʘʮʠʠ. 
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ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʧʦ ʯʠʩʣʦʚʳʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʪʦ, ʯʪʦʙʳ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʚʢʣʶʯʘʣ 

ʵʪʘʧʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʫʯʝʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʩʪʘʥʦʚʢʫ ʧʨʦʙʣʝʤʳ, ʘʥʘʣʠʟ 

ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʧʦʠʩʢ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʛʠʧʦʪʝʟ, ʠʭ 

ʧʨʦʚʝʨʢʫ ʥʘ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʘ [1], [2], [4], [5]. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ. 

ʇʨʠ ʵʪʦʤ ʟʘʜʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʩʪʨʘʠʚʘʪʴ ʧʦ ʧʨʠʥʮʠʧʫ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʫʩʣʦʞʥʝʥʠʷ: ʦʪ ʟʘʜʘʯ, ʛʜʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, 

ʢ ʟʘʜʘʯʘʤ, ʪʨʝʙʫʶʱʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʩʨʘʚʥʝʥʠʷ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʠ 

ʧʝʨʝʥʦʩʘ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʥʦʚʳʝ ʢʣʘʩʩʳ ʟʘʜʘʥʠʡ. 

ʇʨʠʤʝʨ 1. ʉʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ çʢʦʜè ʚ ʚʠʜʝ ʯʠʩʣʦʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ὥ : ὥ ς, ʘ ʜʘʣʝʝ ὥ ςὥ ὲ ʧʨʠ ὲ ρ. ɺʦʟʥʠʢʘʝʪ 
ʚʦʧʨʦʩ: ʤʦʞʥʦ ʣʠ ʧʨʝʜʩʢʘʟʘʪʴ ʦʙʱʠʡ ʚʠʜ ὥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʚ ʵʪʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʝʩʪʴ ʫʩʪʦʡʯʠʚʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʯʠʩʣʷʪʴ 

ʯʣʝʥʳ ʙʝʟ ʧʦʰʘʛʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʚʠʣʘ. 

ʈʝʰʝʥʠʝ. ɼʣʷ ʧʝʨʚʠʯʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʡʜʸʤ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ: ὥ ς, 
ὥ φ, ὥ ρφ, ὥ σψ, ὥ ψτ. ʋʞʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʚʠʜʥʦ, ʯʪʦ ʧʨʦʩʪʦʝ 
ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʢʨʘʪʥʦʩʪʠ ὥʩʪʝʧʝʥʷʤ ʜʚʦʡʢʠ ʥʝʚʝʨʥʦ: ʥʘʧʨʠʤʝʨ, ὥ φ ʥʝ 
ʜʝʣʠʪʩʷ ʥʘ ς τ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʫʞʥʦ ʠʩʢʘʪʴ ʚ ʠʥʦʡ ʬʦʨʤʝ. 

ʇʨʝʦʙʨʘʟʫʝʤ ʨʝʢʫʨʨʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ: ὥ ςὥ ςὲ. ʚʚʝʜʸʤ ʥʦʚʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ὦ . ʊʦʛʜʘ, ʨʘʟʜʝʣʠʚ ʨʘʚʝʥʩʪʚʦ ʥʘ ς , ʧʦʣʫʯʘʝʤ 

ὦ ὦ . ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ὦ ρ В  ʘ ʟʥʘʯʠʪ ὦ

ς ρ В . 

ʉʫʤʤʘ В  ʫʧʨʦʱʘʝʪʩʷ ʜʦ ʚʠʜʘ ς , ʧʦʵʪʦʤʫ ὦ σ . 

ʋʤʥʦʞʘʷ ʥʘ ς, ʧʦʣʫʯʘʝʤ ʷʚʥʫʶ ʬʦʨʤʫʣʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ὥ σẗς
ςὲ ρȢ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʪʷ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʜʝʣʠʤʦʩʪʠ ʥʘ ςʥʝʚʝʨʥʦ, 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ çʧʨʝʜʩʢʘʟʫʝʤʘè: ʢʘʞʜʳʡ ʝʸ ʯʣʝʥ 

ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʩʪʝʧʝʥʴ ʜʚʦʡʢʠ ʠ ʣʠʥʝʡʥʫʶ ʧʦʧʨʘʚʢʫ ʧʦ ʥʦʤʝʨʫ ʰʘʛʘ. 

ʇʨʠʤʝʨ 2. ɺ ʰʢʦʣʴʥʦʡ ʤʘʩʪʝʨʩʢʦʡ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʩʝʨʠʶ ʨʘʤʦʢ ʦʜʥʦʛʦ 

ʪʠʧʘ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʨʘʟʤʝʨʦʤ. ʂʘʞʜʘʷ ʩʣʝʜʫʶʱʘʷ ʨʘʤʢʘ ʜʣʠʥʥʝʝ 

ʧʨʝʜʳʜʫʱʝʡ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʚʝʣʠʯʠʥʫ, ʦʜʥʘʢʦ ʦʪʜʝʣʴʥʳʝ ʜʣʠʥʳ ʨʘʤʦʢ ʥʝ 

ʠʟʤʝʨʷʣʠʩʴ. ʄʘʩʪʝʨ ʬʠʢʩʠʨʦʚʘʣ ʣʠʰʴ ʦʙʱʠʡ ʨʘʩʭʦʜ ʧʨʦʚʦʣʦʢʠ ʧʦʩʣʝ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʝʨʚʳʭ ʰʝʩʪʠ ʨʘʤʦʢ: 14 ʩʤ, 31 ʩʤ, 51 ʩʤ, 74 ʩʤ, 100 ʩʤ, 129 ʩʤ. 

ʊʨʝʙʫʝʪʩʷ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʣʠʥʳ ʨʘʤʦʢ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʘʚʠʣʦ ʠʭ ʠʟʤʝʥʝʥʠʷ ʠ, 

ʠʩʧʦʣʴʟʫʷ ʥʘʡʜʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʚʳʯʠʩʣʠʪʴ ʜʣʠʥʫ 12-ʡ ʨʘʤʢʠ ʠ ʦʙʱʠʡ 

ʨʘʩʭʦʜ ʧʨʦʚʦʣʦʢʠ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ 12 ʨʘʤʦʢ. 

ʈʝʰʝʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʧʨʠʚʝʜʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʘʢʦʧʣʝʥʥʳʡ ʨʘʩʭʦʜ ʧʨʦʚʦʣʦʢʠ, ʝʩʪʝʩʪʚʝʥʥʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʦʙʱʠʡ 

ʨʘʩʭʦʜ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʦʯʝʨʝʜʥʦʡ ʨʘʤʢʠ. ʈʘʟʥʦʩʪʠ ʩʦʩʝʜʥʠʭ ʥʘʢʦʧʣʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ ʨʘʩʭʦʜ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʜʥʦʡ ʥʦʚʦʡ ʨʘʤʢʠ: σρρτ
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ρχ, υρσρ ςπ, χτυρ ςσ, ρππχτ ςφ, ρςωρππςω. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʠʥʳ 2-6 ʨʘʤʦʢ ʨʘʚʥʳ 17 ʩʤ, 20 ʩʤ, 23 ʩʤ, 26 ʩʤ ʠ 29 ʩʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʜʣʠʥʘ ʧʝʨʚʦʡ ʨʘʤʢʠ ʨʘʚʥʘ 14 ʩʤ. 

ɼʘʣʝʝ ʚʳʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ 

ʜʣʠʥʘʤʠ ʨʘʤʦʢ ʧʦʩʪʦʷʥʥʳ (ςπρχ σ, ςσςπ σ, ςφςσ σ, ςωςφ
σ). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʠʥʳ ʨʘʤʦʢ ʦʙʨʘʟʫʶʪ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ ʧʨʦʛʨʝʩʩʠʶ ʩ 
ʨʘʟʥʦʩʪʴʶ 3 ʩʤ, ʘ ʦʙʱʠʡ ʚʠʜ ʜʣʠʥʳ ὲ-ʡ ʨʘʤʢʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ ρτσὲ
ρ. ʊʦʛʜʘ ʜʣʠʥʘ 12-ʡ ʨʘʤʢʠ ʨʘʚʥʘ 14+3Ŀ11=47 ʩʤ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʨʘʩʭʦʜʘ ʧʨʦʚʦʣʦʢʠ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ 12 

ʨʘʤʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʙʦ ʜʦʩʪʨʘʠʚʘʥʠʝ ʩʫʤʤʳ ʧʦ ʥʘʡʜʝʥʥʦʤʫ ʧʨʘʚʠʣʫ, ʣʠʙʦ 

ʬʦʨʤʫʣʘ ʩʫʤʤʳ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. ʊʘʢ ʢʘʢ ʠʟʚʝʩʪʥʳ ʧʝʨʚʳʡ ʠ 12-ʡ 

ʯʣʝʥʳ, ʩʫʤʤʘ ʨʘʚʥʘ ρττχ φφρ σφφ ʩʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʜʘʯʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʙʦʙʱʘʶʱʝʝ ʩʚʦʡʩʪʚʦ, ʧʦʣʝʟʥʦʝ ʜʣʷ 

ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʝʩʣʠ ʜʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʥʘʢʦʧʣʝʥʥʳʭ ʚʝʣʠʯʠʥ (ʦʙʱʠʡ ʨʘʩʭʦʜ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ, ʦʙʱʠʡ ʧʫʪʴ) ʠ 

ʪʨʝʙʫʝʪʩʷ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʦʙʘʚʣʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʪʦ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʟʥʦʩʪʠ ʩʦʩʝʜʥʠʭ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʨʠʤʝʨ 3. ɺ ʪʝʧʣʠʮʝ ʝʞʝʜʥʝʚʥʦ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʧʦʣʠʚ. ʀʟ-

ʟʘ ʩʙʦʷ ʧʨʠʙʦʨ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʩʘʤ ʨʘʩʭʦʜ ʟʘ ʜʝʥʴ, ʘ ʬʠʢʩʠʨʫʝʪ ʪʦʣʴʢʦ 

ʠʟʤʝʥʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʜʥʸʤ. ɺ ʞʫʨʥʘʣʝ ʟʘʧʠʩʘʥʦ, ʯʪʦ ʧʦʜʨʷʜ 

ʠʜʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʨʘʚʥʳ 6 ʣ, 12 ʣ, 24 ʣ, 48 ʣ, ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʦ ʚʪʦʨʦʡ 

ʜʝʥʴ ʨʘʩʭʦʜ ʩʦʩʪʘʚʠʣ 18 ʣ. ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʧʝʨʚʳʡ ʠ 

ʚʦʩʴʤʦʡ ʜʝʥʴ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʦʙʱʝʝ ʧʨʘʚʠʣʦ, ʩʚʷʟʳʚʘʶʱʝʝ ʠʟʤʝʥʝʥʠʷ 

ʨʘʩʭʦʜʘ ʠ ʩʘʤʠ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ ʧʦ ʜʥʷʤ. 

ʈʝʰʝʥʠʝ. ʉʥʘʯʘʣʘ ʚʦʩʩʪʘʥʦʚʠʤ ʨʘʩʭʦʜ ʚ ʧʝʨʚʳʡ ʜʝʥʴ. ɽʩʣʠ ʚʦ ʚʪʦʨʦʡ 

ʜʝʥʴ ʙʳʣʦ 18 ʣ, ʘ ʠʟʤʝʥʝʥʠʝ ʤʝʞʜʫ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʜʥʸʤ ʨʘʚʥʦ 6 ʣ, ʪʦ ʧʝʨʚʳʡ 

ʜʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ρψφ ρς ʣ. ɼʘʣʝʝ ʠʟ ʞʫʨʥʘʣʘ ʤʦʞʥʦ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʙʘʚʣʷʷ ʠʟʚʝʩʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ: ʚ ʪʨʝʪʠʡ ʜʝʥʴ ʨʘʩʭʦʜ ʨʘʚʝʥ ρψρς σπ ʣ, ʚ ʯʝʪʚʸʨʪʳʡ ï σπ
ςτ υτ ʣ, ʚ ʧʷʪʳʡ ï υττψ ρπς ʣ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʚʳʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʘʤʠʭ ʠʟʤʝʥʝʥʠʡ: 6, 12, 

24, 48 ʦʙʨʘʟʫʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʨʦʛʨʝʩʩʠʶ ʩʦ ʟʥʘʤʝʥʘʪʝʣʝʤ 2. ʆʪʩʶʜʘ 

ʩʣʝʜʫʝʪ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʠ ʜʘʣʴʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʦʣʞʘʶʪʩʷ ʧʦ ʪʦʤʫ ʞʝ 

ʧʨʘʚʠʣʫ, ʪʦ ʝʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʜʚʘʠʚʘʶʪʩʷ: 96 ʣ, 192 ʣ, 384 ʣ. ʊʦʛʜʘ ʨʘʩʭʦʜ 

ʚ ʰʝʩʪʦʡ ʜʝʥʴ ʨʘʚʝʥ ρπςωφ ρωψ ʣ, ʚ ʩʝʜʴʤʦʡ ï ρωψρωςσωπ ʣ, ʚ 
ʚʦʩʴʤʦʡ ï σωπσψτχχτ ʣ. 

ʂʣʶʯʝʚʦʡ ʨʝʟʫʣʴʪʘʪ ʵʪʦʡ ʟʘʜʘʯʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʢ ʦʙʦʙʱʘʶʱʝʝ 

ʩʚʦʡʩʪʚʦ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ: 

ʝʩʣʠ ʠʟʚʝʩʪʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʠʨʘʱʝʥʠʡ ʚʝʣʠʯʠʥʳ, ʠ ʵʪʠ ʧʨʠʨʘʱʝʥʠʷ 

ʦʙʨʘʟʫʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʨʦʛʨʝʩʩʠʶ, ʪʦ ʩʘʤʘ ʠʩʭʦʜʥʘʷ ʚʝʣʠʯʠʥʘ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʩʫʤʤʘ ʵʪʠʭ ʧʨʠʨʘʱʝʥʠʡ, ʪʦ ʝʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʥʘʢʦʧʣʝʥʠʝè ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʦʪʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ ʰʘʛʘʤ, ʥʦ ʠ ʧʦʣʫʯʠʪʴ 

ʦʙʱʠʡ ʚʠʜ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʠʨʘʱʝʥʠʷ ʥʘʯʠʥʘʶʪʩʷ ʩ ʥʝʢʦʪʦʨʦʛʦ ʧʝʨʚʦʛʦ 
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ʠʟʤʝʥʝʥʠʷ ʠ ʜʘʣʝʝ ʫʤʥʦʞʘʶʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʪʦ ʟʥʘʯʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʩʫʤʤʫ ʧʝʨʚʳʭ ʯʣʝʥʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ 

ʧʨʠʨʘʱʝʥʠʡ (ʧʣʶʩ ʠʟʚʝʩʪʥʦʝ ʩʪʘʨʪʦʚʦʝ ʟʥʘʯʝʥʠʝ). 

ɼʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʫʤʝʥʠʡ ʘʥʘʣʠʟʘ, ʦʙʦʙʱʝʥʠʷ ʠ ʧʝʨʝʥʦʩʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɽʸ 

ʥʘʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʣʶʯʝʚʳʭ ʤʳʩʣʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʨʦʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʭʦʜʝ ʬʦʨʤʠʨʫʶʱʝʛʦ ʵʪʘʧʘ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʜʦ ʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦʜʙʠʨʘʣʠʩʴ 

ʪʘʢ, ʯʪʦʙʳ ʧʨʦʚʝʨʷʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʠʝ ʦʪʚʝʪʘ, ʥʦ ʠ ʢʘʯʝʩʪʚʦ ʨʘʩʩʫʞʜʝʥʠʡ: 

ʫʤʝʥʠʝ ʚʳʜʝʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʦʙʦʙʱʝʥʠʝ ʠ ʧʨʠʤʝʥʷʪʴ 

ʥʘʡʜʝʥʥʫʶ ʠʜʝʶ ʚ ʠʟʤʝʥʸʥʥʦʡ ʩʠʪʫʘʮʠʠ. 

ɺ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʚʢʣʶʯʘʣʠʩʴ ʟʘʜʘʥʠʷ ʪʨʸʭ ʪʠʧʦʚ: (1) ʚʳʷʚʣʝʥʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʧʨʘʚʠʣʘ ʧʦ ʯʘʩʪʥʳʤ ʩʣʫʯʘʷʤ; (2) 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʠʣʠ ʦʙʦʩʥʦʚʘʥʠʝ ʩʚʦʡʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʧʨʦʛʨʝʩʩʠʠ); (3) ʧʝʨʝʥʦʩ 

ʥʘʡʜʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʠʟʤʝʥʸʥʥʳʝ ʫʩʣʦʚʠʷ. ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. 

ʇʨʠʤʝʨ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. ɼʘʥʳ ʧʝʨʚʳʝ ʯʣʝʥʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 3; 7; 13; 21; 31; é 1) ʆʧʨʝʜʝʣʠʪʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠ 

ʟʘʧʠʰʠʪʝ ʬʦʨʤʫʣʫ ὲ-ʛʦ ʯʣʝʥʘ ʠʣʠ ʨʝʢʫʨʨʝʥʪʥʦʝ ʟʘʜʘʥʠʝ. 2) ʆʙʦʩʥʫʡʪʝ 
ʥʘʡʜʝʥʥʦʝ ʧʨʘʚʠʣʦ (ʧʨʦʚʝʨʢʦʡ ʥʘ ʥʦʚʳʭ ʟʥʘʯʝʥʠʷʭ ʠʣʠ ʨʘʩʩʫʞʜʝʥʠʝʤ). 3) 

ʇʨʠʤʝʥʠʪʝ ʥʘʡʜʝʥʥʳʡ ʩʧʦʩʦʙ ʢ ʠʟʤʝʥʸʥʥʦʡ ʩʠʪʫʘʮʠʠ: ʩʦʩʪʘʚʴʪʝ ʠ ʨʝʰʠʪʝ 

ʘʥʘʣʦʛʠʯʥʫʶ ʟʘʜʘʯʫ, ʚ ʢʦʪʦʨʦʡ ʧʝʨʚʳʝ ʜʚʘ ʯʣʝʥʘ ʨʘʚʥʳ 5 ʠ 11. 

ʆʮʝʥʠʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʧʠʩʴʤʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʟʘʜʘʥʠʡ, ʘʥʘʣʠʟʘ ʨʝʰʝʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʠ ʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʰʢʘʣʳ. ʇʦʤʠʤʦ ʠʪʦʛʦʚʦʛʦ ʙʘʣʣʘ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʥʘʙʣʶʜʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷ: ʚʳʜʝʣʝʥʠʝ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʚ ʫʩʣʦʚʠʠ, ʢʦʨʨʝʢʪʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʛʠʧʦʪʝʟʳ, ʥʘʣʠʯʠʝ 

ʧʨʦʚʝʨʢʠ, ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʚʦʜʘ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʦ ʧʝʨʝʥʦʩʘ ʨʝʟʫʣʴʪʘʪʘ ʥʘ 

ʥʦʚʳʡ ʢʦʥʪʝʢʩʪ. ʉʨʘʚʥʝʥʠʝ ʚʭʦʜʥʦʡ ʠ ʠʪʦʛʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʪʨʸʤ ʧʦʢʘʟʘʪʝʣʷʤ: (1) ʩʨʝʜʥʠʡ ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ ʟʘ ʨʘʙʦʪʫ (ʧʦ ʰʢʘʣʝ 0ï6 ʟʘ 

ʟʘʜʘʥʠʝ ʠ ʧʦ ʩʫʤʤʝ ʟʘʜʘʥʠʡ); (2) ʜʦʣʷ ʫʯʘʱʠʭʩʷ, ʜʦʩʪʠʛʰʠʭ ʫʨʦʚʥʝʡ 

çʚʳʩʦʢʠʡ/ʩʨʝʜʥʠʡ/ʥʠʟʢʠʡè ʧʦ ʢʘʞʜʦʤʫ ʫʤʝʥʠʶ (ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ, ʧʝʨʝʥʦʩ); 

(3) ʧʨʠʨʦʩʪ ʜʦʣʠ ʫʯʘʱʠʭʩʷ, ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʶʱʠʭ ʟʘʜʘʥʠʷ ʥʘ ʧʝʨʝʥʦʩ (ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʡ ʢʦʤʧʦʥʝʥʪ). ʀʪʦʛʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʵʪʘʧʦʚ. 

ʊʨʠ ʮʝʣʝʚʳʭ ʫʤʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʝʜʠʥʦʡ ʢʨʠʪʝʨʠʘʣʴʥʦʡ ʰʢʘʣʝ (0-2 

ʙʘʣʣʘ ʧʦ ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ; ʩʫʤʤʘʨʥʦ 0-6 ʙʘʣʣʦʚ ʟʘ ʟʘʜʘʥʠʝ). ɸʥʘʣʠʟ (0-2): 0 ï 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʚ ʫʩʣʦʚʠʠ ʥʝ ʚʳʜʝʣʝʥʳ, ʨʘʩʩʫʞʜʝʥʠʝ ʬʨʘʛʤʝʥʪʘʨʥʦ; 1 ï 

ʚʳʜʝʣʝʥʳ ʦʪʜʝʣʴʥʳʝ ʩʚʷʟʠ ʠ ʜʘʥʥʳʝ, ʥʦ ʙʝʟ ʮʝʣʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ; 2 ï 

ʚʳʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʠ ʩʚʷʟʠ, ʧʦʩʪʨʦʝʥʘ ʣʦʛʠʢʘ ʨʝʰʝʥʠʷ. ʆʙʦʙʱʝʥʠʝ 

(0-2): 0 ï ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʣʠʙʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʥʝʚʝʨʥʦ; 1 

ï ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʯʘʩʪʠʯʥʦ, ʙʝʟ ʫʢʘʟʘʥʠʷ 

ʫʩʣʦʚʠʡ/ʦʛʨʘʥʠʯʝʥʠʡ; 2 ï ʢʦʨʨʝʢʪʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʦʙʦʙʱʝʥʠʝ 
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(ʧʨʘʚʠʣʦ/ʩʚʦʡʩʪʚʦ) ʩ ʫʢʘʟʘʥʠʝʤ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʠʤʦʩʪʠ. ʇʝʨʝʥʦʩ (0-2): 0 ï 

ʩʧʦʩʦʙ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʠʟʤʝʥʸʥʥʦʡ ʩʠʪʫʘʮʠʠ; 1 ï ʧʝʨʝʥʦʩ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 

ʦʰʠʙʢʘʤʠ ʠʣʠ ʪʦʣʴʢʦ ʧʨʠ ʚʥʝʰʥʝʡ ʧʦʜʩʢʘʟʢʝ; 2 ï ʥʘʡʜʝʥʥʳʡ ʩʧʦʩʦʙ/ʠʜʝʷ 

ʦʩʦʟʥʘʥʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʥʦʚʦʡ ʟʘʜʘʯʝ ʠʣʠ ʢ ʠʟʤʝʥʸʥʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʅʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʵʪʘʧʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʫʯʘʱʠʭʩʷ 9 

ʢʣʘʩʩʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʦʚ çɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʌʦʨʤʘ ɸè (ɸʄʉ.ɸ) ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʥʘʣʦʛʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ 

ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʧʦʥʷʪʠʡʥʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʫʩʣʦʚʥʳʝ ʛʨʫʧʧʳ High, Middle ʠ Low level (32%, 57% ʠ 11% ʫʯʘʱʠʭʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

 
ʊʘʙʣʠʮʘ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʱʠʭʩʷ 9 ʢʣʘʩʩʦʚ ʧʦ ʫʨʦʚʥʷʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʦʚ 

ɸʄʉ.ɸ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʥʘʣʦʛʠʡ. 

 

ʋʨʦʚʝʥʴ 

(ʫʩʣʦʚʥʘʷ 

ʛʨʫʧʧʘ) 

ɼʦʣʷ 

ʫʯʘʱʠʭʩʷ, 

% 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʦʚʥʷ (ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ) 

ʆʞʠʜʘʝʤʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ 

ʟʘʜʘʯʘʤʠ 

High level 32 ʋʩʪʦʡʯʠʚʦ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ; 

ʚʳʰʝ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʠʩʢʫ 

ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʠ 

ʦʙʦʩʥʦʚʘʥʠʶ 

ɹʳʩʪʨʝʝ ʚʳʷʚʣʷʶʪ ʩʪʨʫʢʪʫʨʫ 

ʫʩʣʦʚʠʷ; ʯʘʱʝ ʚʳʜʚʠʛʘʶʪ 

ʛʠʧʦʪʝʟʳ ʠ ʧʨʦʚʝʨʷʶʪ ʠʭ; 

ʩʧʦʩʦʙʥʳ ʢ ʧʝʨʝʥʦʩʫ ʠʜʝʠ ʥʘ 

ʥʦʚʳʝ ʟʘʜʘʯʠ 

Middle 

level 

57 ɹʘʟʦʚʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʜʝʡʩʪʚʠʷ ʩʬʦʨʤʠʨʦʚʘʥʳ, ʥʦ 

ʪʨʝʙʫʶʪ ʦʧʦʨʳ ʠ ʪʨʝʥʠʨʦʚʢʠ 

ʥʘ ʫʩʣʦʞʥʷʶʱʠʭʩʷ ʧʨʠʤʝʨʘʭ 

ɺʳʷʚʣʷʶʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠ 

ʥʘʣʠʯʠʠ ʥʘʚʦʜʷʱʠʭ 

ʚʦʧʨʦʩʦʚ/ʦʙʨʘʟʮʦʚ; ʜʦʧʫʩʢʘʶʪ 

ʦʰʠʙʢʠ ʚ ʦʙʦʩʥʦʚʘʥʠʠ; ʧʝʨʝʥʦʩ 

ʚʳʧʦʣʥʷʶʪ ʯʘʩʪʠʯʥʦ 

Low level 11 ɺʳʨʘʞʝʥʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʚ 

ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʨʘʩʩʫʞʜʝʥʠʠ; 

ʪʨʝʙʫʝʪʩʷ ʧʦʵʪʘʧʥʘʷ 

ʧʦʜʜʝʨʞʢʘ 

ʊʨʫʜʥʦʩʪʠ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ; ʛʠʧʦʪʝʟʳ 

ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʨʝʜʢʦ; 

ʥʝʦʙʭʦʜʠʤʘ ʧʦʰʘʛʦʚʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʠʩʢʘ ʠ ʧʨʦʚʝʨʢʠ 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʪʘʨʪʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʫʤʝʥʠʡ ʚʳʧʦʣʥʷʪʴ 

ʟʘʜʘʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘ ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠ ʦʙʦʙʱʝʥʠʝ, ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ. ɸʥʘʣʠʟ ʨʘʙʦʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʫʯʘʱʠʭʩʷ ʠʩʧʳʪʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ: 34% ʟʘʪʨʫʜʥʷʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʙʦʣʝʝ 31% ʠʩʧʳʪʳʚʘʶʪ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ; ʟʘʜʘʥʠʷ ʥʘ ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʳʟʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʫ 

37% ʫʯʘʱʠʭʩʷ; 7% ʫʯʝʥʠʢʦʚ ʥʝ ʧʨʠʩʪʫʧʘʶʪ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʦʜʦʙʥʳʭ ʟʘʜʘʥʠʡ. 
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ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʨʪʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ 

9 ʢʣʘʩʩʦʚ. 

 

ɼʠʘʛʥʦʩʪʠʨʫʝʤʦʝ 

ʫʤʝʥʠʝ / ʪʠʧ 

ʟʘʜʘʥʠʡ 

ʇʨʦʷʚʣʝʥʠʝ ʟʘʪʨʫʜʥʝʥʠʷ 

(ʯʪʦ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʚ 

ʨʘʙʦʪʘʭ) 

ɼʦʣʷ ʫʯʘʱʠʭʩʷ ʩ 

ʟʘʪʨʫʜʥʝʥʠʷʤʠ, 

% 

ʊʠʧʠʯʥʳʡ ʜʝʬʠʮʠʪ 

(ʢʨʘʪʢʦ) 

ɺʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ 

ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʝ ʚʳʜʚʠʛʘʶʪ ʛʠʧʦʪʝʟʫ, 

ʜʝʡʩʪʚʫʶʪ ʤʝʪʦʜʦʤ 

ʧʝʨʝʙʦʨʘ ʙʝʟ ʧʣʘʥʘ; 

ʦʪʩʫʪʩʪʚʫʝʪ 

ʧʨʦʚʝʨʢʘ/ʦʙʦʩʥʦʚʘʥʠʝ 

34 ʅʝʜʦʩʪʘʪʦʯʥʘʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ 

ʇʨʠʤʝʥʝʥʠʝ 

ʤʘʪʝʤʘʪʠʢʠ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʩʠʪʫʘʮʠʷʭ 

ʊʨʫʜʥʦʩʪʠ ʧʝʨʝʚʦʜʘ 

ʫʩʣʦʚʠʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ; ʦʰʠʙʢʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ 

>31 ʉʣʘʙʳʡ ʧʝʨʝʥʦʩ 

ʟʥʘʥʠʡ ʥʘ ʢʦʥʪʝʢʩʪʥʳʝ 

ʟʘʜʘʯʠ 

ɺʳʷʚʣʝʥʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʅʝ ʚʠʜʷʪ ʧʦʚʪʦʨʷʶʱʫʶʩʷ 

ʩʪʨʫʢʪʫʨʫ, ʥʝ ʫʤʝʶʪ 

ʚʳʜʝʣʷʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʧʨʠʟʥʘʢʠ, ʦʰʠʙʘʶʪʩʷ ʚ 

ʦʙʦʙʱʝʥʠʠ 

37 ɼʝʬʠʮʠʪ ʘʥʘʣʠʪʠʢʦ-

ʦʙʦʙʱʘʶʱʠʭ 

ʜʝʡʩʪʚʠʡ 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

ʩʪʘʨʪ ʨʝʰʝʥʠʷ 

ʅʝ ʧʨʠʩʪʫʧʘʶʪ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ 

~7 ʄʦʪʠʚʘʮʠʦʥʥʦ-

ʚʦʣʝʚʦʡ ʙʘʨʴʝʨ / 

ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʨʪʦʚʦʡ 

ʩʪʨʘʪʝʛʠʠ 

 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʥʝ 

ʪʦʣʴʢʦ ʩ ʧʨʝʜʤʝʪʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʥʦ ʠ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʨʘʩʩʫʞʜʝʥʠʡ, ʩ ʫʤʝʥʠʝʤ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʯʘʩʪʥʳʭ ʧʨʠʤʝʨʦʚ ʢ ʦʙʦʙʱʝʥʠʶ ʠ 

ʧʨʠʤʝʥʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʫʯʠʪʝʣʷʤʠ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʢʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʨʘʙʦʪ 

ʩʫʤʤʘʪʠʚʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʟʘ ʯʝʪʚʝʨʪʴ ʫʯʘʱʠʭʩʷ 9 ʢʣʘʩʩʦʚ ʟʘ 2022-2023 ʠ 2023-

2024 ʫʯʝʙʥʳʝ ʛʦʜʳ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʮʝʥʪ ʧʨʘʚʠʣʴʥʦ 

ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʨʘʟʜʝʣʫ ç9.3ɸ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠè (ʚʢʣʶʯʘʷ ʟʘʜʘʯʠ 

ʥʘ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ, ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʨʦʛʨʝʩʩʠʶ, ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ 

ʙʘʥʢʦʚʩʢʠʝ ʧʨʦʮʝʥʪʳ) ʥʘ 23% ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʧʨʦʮʝʥʪʘ ʚʝʨʥʦ ʚʳʧʦʣʥʝʥʥʳʭ 

ʟʘʜʘʥʠʡ ʧʦ ʨʘʙʦʪʝ ʚ ʮʝʣʦʤ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʪʝʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪʨʘʙʦʪʢʠ ʬʦʨʤʫʣ, ʥʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ 

ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ, ʘ ʪʘʢʞʝ ʧʝʨʝʥʦʩʘ 

ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ. 

ʅʘ ʬʦʨʤʠʨʫʶʱʝʤ ʵʪʘʧʝ ʚ ʭʦʜʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʨʦʢʦʚ ʧʦ 

ʨʘʟʜʝʣʫ ç9.3ɸ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠè ʚ ʧʨʝʧʦʜʘʚʘʥʠʝ ʙʳʣʠ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩ 

ʫʯʸʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʠʮʠʪʦʚ. ʋʯʠʪʝʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʘʣʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʟʘʜʘʯʠ ʚ ʩʪʨʫʢʪʫʨʫ ʫʨʦʢʘ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʭ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ, ʜʦʤʘʰʥʝʤ ʟʘʜʘʥʠʠ, ʚ ʟʘʜʘʥʠʷʭ ʬʦʨʤʘʪʠʚʥʦʛʦ 

ʦʮʝʥʠʚʘʥʠʷ. ɸʢʮʝʥʪ ʜʝʣʘʣʩʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʧʦʩʪʘʥʦʚʢʝ ʚʦʧʨʦʩʘ, ʘʥʘʣʠʟʝ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʚʳʜʚʠʞʝʥʠʠ ʛʠʧʦʪʝʟ, ʧʨʦʚʝʨʢʝ ʠ 

ʦʙʦʩʥʦʚʘʥʠʠ, ʥʘ ʦʙʩʫʞʜʝʥʠʠ ʩʪʨʘʪʝʛʠʡ ʨʝʰʝʥʠʷ ʠ ʨʝʬʣʝʢʩʠʠ ʥʘʜ ʧʦʣʫʯʝʥʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. 
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ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʵʪʘʧʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʠʪʦʛʦʚʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ, 

ʚʢʣʶʯʘʚʰʘʷ ʟʘʜʘʥʠʷ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦ ʪʠʧʘʤ ʩ ʠʩʭʦʜʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ, ʥʦ 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ ʜʝʡʩʪʚʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʫʩʣʦʞʥʝʥʠʠ ʫʩʣʦʚʠʡ ʠ 

ʪʨʝʙʫʶʪ ʣʠ ʫʯʘʱʠʝʩʷ ʚʥʝʰʥʝʡ ʧʦʜʜʝʨʞʢʠ ʠʣʠ ʩʧʦʩʦʙʥʳ ʜʝʡʩʪʚʦʚʘʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʭʦʜʥʦʡ ʠ ʠʪʦʛʦʚʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʬʠʢʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʢʘʢ ʚ ʫʩʧʝʰʥʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʩʫʞʜʝʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʚ ʫʤʝʥʠʠ ʚʳʷʚʣʷʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʦʙʱʝʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʥʦʩ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʵʪʘʧʘ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ ʧʦ ʢʣʶʯʝʚʳʤ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʤ ʫʤʝʥʠʷʤ. ɼʦʣʷ ʫʯʘʱʠʭʩʷ, 

ʠʩʧʳʪʳʚʘʶʱʠʭ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʩʥʠʟʠʣʘʩʴ ʩ 37% ʜʦ 22%, ʘ ʜʦʣʷ ʫʯʘʱʠʭʩʷ, ʟʘʪʨʫʜʥʷʶʱʠʭʩʷ 

ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ï ʩ 34% ʜʦ 19%. ʉʥʠʟʠʣʘʩʴ 

ʜʦʣʷ ʫʯʘʱʠʭʩʷ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ: ʩ ʙʦʣʝʝ ʯʝʤ 31% ʜʦ 18%. ʂʦʣʠʯʝʩʪʚʦ ʫʯʝʥʠʢʦʚ, ʥʝ 

ʧʨʠʩʪʫʧʘʶʱʠʭ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʡ, ʫʤʝʥʴʰʠʣʦʩʴ ʩ 7% ʜʦ 3%, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʙʘʨʴʝʨʦʚ ʚʢʣʶʯʸʥʥʦʩʪʠ ʚ ʨʘʙʦʪʫ ʠ ʨʦʩʪ ʫʚʝʨʝʥʥʦʩʪʠ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʉʨʘʚʥʝʥʠʝ ʚʭʦʜʥʦʡ ʠ ʠʪʦʛʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦ ʢʨʠʪʝʨʠʘʣʴʥʦʡ ʰʢʘʣʝ 

ʧʦʢʘʟʘʣʦ ʨʦʩʪ ʢʘʯʝʩʪʚʘ ʨʘʩʩʫʞʜʝʥʠʡ: ʩʨʝʜʥʠʡ ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ ʟʘ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʫʚʝʣʠʯʠʣʩʷ ʩ 7,8 ʜʦ 11,6 (ʧʨʠ ʤʘʢʩʠʤʫʤʝ 18 ʙʘʣʣʦʚ). 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦ ʢʦʤʧʦʥʝʥʪʫ çʧʝʨʝʥʦʩè: ʜʦʣʷ 

ʫʯʘʱʠʭʩʷ, ʢʦʨʨʝʢʪʥʦ ʧʨʠʤʝʥʷʶʱʠʭ ʥʘʡʜʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʣʠ ʩʧʦʩʦʙ 

ʨʘʩʩʫʞʜʝʥʠʷ ʚ ʠʟʤʝʥʸʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʚʳʨʦʩʣʘ ʩ 29% ʜʦ 54%. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʝʛʫʣʷʨʥʦʝ ʚʢʣʶʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ 

ʧʦ ʯʠʩʣʦʚʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʩʧʦʩʦʙʦʚ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʣʠʟʦʤ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʝʤ ʦʙʦʙʱʝʥʠʡ ʠ 

ʧʝʨʝʥʦʩʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʥʦʚʳʝ ʫʩʣʦʚʠʷ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʧʦ ʯʠʩʣʦʚʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʚ ʫʨʦʯʥʫʶ 

ʧʨʘʢʪʠʢʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫ ʫʯʘʱʠʭʩʷ ʫʤʝʥʠʡ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʦʙʦʙʱʘʪʴ 

ʠ ʧʝʨʝʥʦʩʠʪʴ ʨʝʟʫʣʴʪʘʪʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʢʨʠʪʝʨʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʠʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʥʘʚʳʢʦʚ ʠ ʧʦʣʫʯʘʪʴ ʩʦʧʦʩʪʘʚʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʚʳʚʦʜʦʚ ʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʩ ʫʯʸʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʟʘʪʨʫʜʥʝʥʠʡ. 
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 ʊɸʄʈ 14.25.07נ

 

 

˻˯̍ ˹́˩̆˹˻˶˻˥ˮ̒˶ˢ˾̍ ˹˩˥˱˭˱˹˨˩ 
˸ˢ́˩˸ˢ́ˮ˴ˢ˶̍ ̍˸˨ˢ˾˨̍ ˸˩ ˥˩˾́̂˨˱ 

˨˱˿́˩˸˩˿˱ 
 

 

ɸ. פʳʩʪʘʫʙʘʝʚʘ 
ʄʘʛʠʩʪʨʘʥʪ, ϧʦʨϨʳʪ ʘʪʘ ʘʪʳʥʜʘϤʳ ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ. 

ʃ.ʉ. ʂʘʠʥʙʘʝʚʘ 
ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ, ϨʘʫʳʤʜʘʩʪʳʨʳʣϤʘʥ ʧʨʦʬʝʩʩʦʨ, ʧ.Ϥ.ʢ., ϧʦʨϨʳʪ ʘʪʘ ʘʪʳʥʜʘϤʳ 

ϧʳʟʳʣʦʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ϧʳʟʳʣʦʨʜʘ Ϩ. 

 

 

ɹײʣ ʤʘץʘʣʘʜʘ ʦʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʥʝʛʽʟʽʥʜʝ ʤʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ 

ʤʝשʛʝʨʪʫʜʽש ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʧʨʦʮʝʩʽʥʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʪʠʽʤʜʽ 

ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. ʄʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ ʤʝשʛʝʨʫ 

ʙʘʨʳʩʳʥʜʘ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ 

 ʧᴅʥʛʝ שʫʰʳʣʘʨʜʳץʳʣʳ ʦץʘʪʘʨ, ʦʡʳʥʜʘʨ ʘʨץ ʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. ʉʦʥʳʤʝʥץ

ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳ ʘʨʪʳʧ, ʙʽʣʽʤʜʽ ʤʝשʛʝʨʫ ʩʘʧʘʩʳ ʞʘץʩʘʨʘʜʳ. ʄʘץʘʣʘʜʘ 

ʦʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʩʘʙʘץʪʘ ץʦʣʜʘʥʫʜʳש ʢʝʟʝשʜʝʨʽ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ 

ʤʳʩʘʣʜʘʨʳ ײʩʳʥʳʣʘʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʦʡʳʥ ʪʝʭʥʦʣʦʛʠʷʩʳ, ʤʘʪʝʤʘʪʠʢʘ, ᴅʜʽʩʪʝʤʝ, ʦץʳʪʫ ʧʨʦʮʝʩʽ, 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ 

 

 

ʂ̔ ʨʽʩʧʝ. 

 ,ʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʘʨʪʪʳʨʫץʦ שʫʰʳʣʘʨʜʳץʡʝʩʽʥʜʝ ʦװʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞפ

ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʘʤʳʪʫ ʞᴅʥʝ ʧᴅʥʜʽʢ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʙʘʩʪʳ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. ᴄʩʽʨʝʩʝ ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽ ʦץʫʰʳʣʘʨ װʰʽʥ 

ʢװʨʜʝʣʽ, ʘʙʩʪʨʘʢʪʽʣʽ סײʳʤʜʘʨסʘ ʪʦʣʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʦʥʳ ʤʝשʛʝʨʪʫʜʝ ʪʠʽʤʜʽ 

ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ץʘʞʝʪ. 

ʉʦʣ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʽ ï ʦʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ. ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʦץʫ 

ʧʨʦʮʝʩʽʥ ץʳʟʳץʪʳ, ʙʝʣʩʝʥʜʽ ʞᴅʥʝ ʥᴅʪʠʞʝʣʽ ʝʪʝʪʽʥ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʫʜʘ. ʆʡʳʥ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʪʝʢ ʙʽʣʽʤ ʘʣʳʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ, ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ, ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʩʠʷץʪʳ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʜʘʤʳʪʘʜʳ. 

 



Actual problems of modern science ς 2026 

290 

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳϬ ʪʝʦʨʠʷʣʳϨ ʥʝʛʽʟʜʝʨʽ. 

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʩʳ ï ʦץʳʪʫ ʧʨʦʮʝʩʽʥ ʦʡʳʥ ʬʦʨʤʘʩʳʥʜʘ 

 ʳʣʳʤʠ ʥʝʛʽʟʜʝʨʽס שᴅʜʽʩ. ʆʥʳ ץʡʳʤʜʘʩʪʳʨʘʪʳʥ ʧʝʜʘʛʦʛʠʢʘʣʳײ

ʃ.ʉ.ɺʳʛʦʪʩʢʠʡʜʽש çʞʘץʳʥ ʜʘʤʫ ʘʡʤʘסʳè, ɾ. ʇʠʘʞʝ ʤʝʥ ɼ. ɹʨʫʥʝʨʜʽש 

ʢʦʛʥʠʪʠʚʪʽ ʜʘʤʫ ʪʝʦʨʠʷʣʘʨʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. 

ɺʳʛʦʪʩʢʠʡʜʽש ʧʽʢʽʨʽʥʰʝ, ʙʘʣʘ ʜʘʤʫʳʥʜʘ ᴅʣʝʫʤʝʪʪʽʢ ᴅʨʝʢʝʪ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ. ʆʡʳʥ ï ʩʦʣ ᴅʣʝʫʤʝʪʪʽʢ ᴅʨʝʢʝʪʪʽש ʥʝʛʽʟʛʽ ʬʦʨʤʘʣʘʨʳʥʳש ʙʽʨʽ. ʆʡʳʥ 

ʢʝʟʽʥʜʝ ʦץʫʰʳ ᴇʟ ʤװʤʢʽʥʜʽʛʽʥ ʢʝשʝʡʪʽʧ, ʞʘשʘ ʙʽʣʽʤʜʽ ʞʝשʽʣ ʤʝשʛʝʨʝʜʽ. 

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʛʽ: 

- ʦץʫʰʳ ʙʝʣʩʝʥʜʽ ʩʫʙʲʝʢʪ ʙʦʣʘʜʳ; 

- ʙʽʣʽʤ ʜʘʡʳʥ ʢװʡʜʝ ʙʝʨʽʣʤʝʡʜʽ, ʽʟʜʝʥʽʩ ʘʨץʳʣʳ ʤʝשʛʝʨʽʣʝʜʽ; 

- ʵʤʦʮʠʦʥʘʣʜʳץ ʦʨʪʘ ץʘʣʳʧʪʘʩʘʜʳ; 

- ʙᴅʩʝʢʝʣʝʩʪʽʢ ʞᴅʥʝ ʳʥʪʳʤʘץʪʘʩʪʳץ ʜʘʤʠʜʳ. 

 

ʄʘʪʝʤʘʪʠʢʘʣʳϨ ϰϤʳʤʜʘʨʜʳ ʤʝϬʛʝʨʫʜʝ ʦʡʳʥʥʳϬ ʨϺʣʽ. 

ʄʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨ (ʩʘʥ, ʙᴇʣʰʝʢ, ʛʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘ, ʪʝשʜʝʫ) ï 

ʘʙʩʪʨʘʢʪʽʣʽ ʩʠʧʘʪʪʘ ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʦʣʘʨʜʳ ʪװʩʽʥʜʽʨʫʜʝ ʢᴇʨʥʝʢʽʣʽʢ ʧʝʥ 

ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪ ᴇʪʝ ʤʘשʳʟʜʳ. 

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʦʩʳ ץʘʞʝʪʪʽʣʽʢʪʽ ʪʠʽʤʜʽ ʦʨʳʥʜʘʡʜʳ. ʄʳʩʘʣʳ: 

- çʉʘʥʜʘʨʜʳ ʪʘʧè ʦʡʳʥʳ ï ʩʘʥ סײʳʤʳʥ ʙʝʢʽʪʝʜʽ; 

- çʌʠʛʫʨʘʣʘʨ ᴅʣʝʤʽè ï ʛʝʦʤʝʪʨʠʷʣʳץ ʪװʩʽʥʽʢʪʽ ʜʘʤʳʪʘʜʳ; 

- çʂʽʤ ʞʳʣʜʘʤ?è ï ʝʩʝʧʪʝʫ ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʝʜʽ; 

- çɹᴇʣʰʝʢ ʙʘʟʘʨʳè ï ʙᴇʣʰʝʢʪʝʨʜʽ ʩʘʣʳʩʪʳʨʫסʘ װʡʨʝʪʝʜʽ. 

ʆʡʳʥ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳ ʥʘץʪʳ ᴅʨʝʢʝʪ ʞʘʩʘʡʜʳ, ʙײʣ ʙʽʣʽʤʜʽ ײʟʘץ ʫʘץʳʪ 

ʝʩʪʝ ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

ʆϨʳʪʫʜʳ ϰʡʳʤʜʘʩʪʳʨʫ ϸʜʽʩʪʝʤʝʩʽ. 

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʩʘʙʘץʪʘ ץʦʣʜʘʥʫ ʙʝʣʛʽʣʽ ʙʽʨ ײץʨʳʣʳʤ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʘʜʳ: 

1. ɼʘʡʳʥʜʳϨ ʢʝʟʝϬʽ. ʄסײʘʣʽʤ ʦʡʳʥ ʤʘץʩʘʪʳʥ ʘʥʳץʪʘʡʜʳ, ʝʨʝʞʝʩʽʥ 

ʪװʩʽʥʜʽʨʝʜʽ. 

2. ʆʡʳʥ ʢʝʟʝϬʽ. ʆץʫʰʳʣʘʨ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʳʧ, ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

ʦʨʳʥʜʘʡʜʳ. 

3. ϧʦʨʳʪʳʥʜʳ ʢʝʟʝϬ. ʅᴅʪʠʞʝ ʪʘʣʜʘʥʘʜʳ, ץʘʪʝʣʝʨ ʪװʟʝʪʽʣʝʜʽ, ʙʘסʘʣʘʫ 

ʞװʨʛʽʟʽʣʝʜʽ. 

ɹײʣ ײץʨʳʣʳʤ ʦץʫʰʳʣʘʨʜʳש ʞװʡʝʣʽ ʦʡʣʘʫʳʥ ʜʘʤʳʪʘʜʳ. 

 

ʆʡʳʥ ʪϮʨʣʝʨʽ ʞϸʥʝ ʦʣʘʨʜʳϬ Ϩʦʣʜʘʥʳʣʫʳ. 
 

ʂʝʩʪʝ 1. ʆʡʳʥ ʪϮʨʣʝʨʽ ʞϸʥʝ ʤʘϨʩʘʪʳ. 
 

ʆʡʳʥ ʪװʨʽ ʄʘץʩʘʪʳ ʄʳʩʘʣ ʦʡʳʥʳ 

ɼʠʜʘʢʪʠʢʘʣʳץ ɹʽʣʽʤʜʽ ʙʝʢʽʪʫ ʄʘʪʝʤʘʪʠʢʘʣʳץ ʣʦʪʦ 

ʈᴇʣʜʽʢ ʐʳסʘʨʤʘʰʳʣʳץ ʜʘʤʳʪʫ ɹᴇʣʰʝʢ ʜװʢʝʥʽ 

ɾʘʨʳʩ ɾʳʣʜʘʤʜʳץ ʧʝʥ ʙʝʣʩʝʥʜʽʣʽʢ ʂʽʤ ʞʳʣʜʘʤ? 
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ʃʦʛʠʢʘʣʳץ ʆʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ ʉʘʥʜʘʨ ʪʽʟʙʝʛʽ 

ʂʦʤʘʥʜʘʣʳץ ʓʥʪʳʤʘץʪʘʩʪʳץ ץʘʣʳʧʪʘʩʪʳʨʫ ʊʦʧʪʳץ ʝʩʝʧ ʰʳסʘʨʫ 

 

ʉʭʝʤʘ 1. ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳϬ Ϩϰʨʳʣʳʤʳ. 

ʊᴇʤʝʥʜʝʛʽ ʩʭʝʤʘ ʩʘʙʘץʪʘסʳ ʦʡʳʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʣʦʛʠʢʘʣʳץ 

 :ʨʳʣʳʤʳʥ ʢᴇʨʩʝʪʝʜʽײץ

ʉʭʝʤʘ: 

ʄʘץʩʘʪ ץʦʶ. 

 Ź 

ʆʡʳʥ ʝʨʝʞʝʩʽʥ ʪװʩʽʥʜʽʨʫ. 

 Ź 

ʆʡʳʥ ᴅʨʝʢʝʪʽʥ ʦʨʳʥʜʘʫ. 

 Ź 

ʅᴅʪʠʞʝʥʽ ʪʘʣʜʘʫ. 

 Ź 

ɹʘסʘʣʘʫ ʞᴅʥʝ ʨʝʬʣʝʢʩʠʷ. 

 

ʇʨʘʢʪʠʢʘʣʳϨ ʤʳʩʘʣʜʘʨ. 

1-ʤʳʩʘʣ: çɹϺʣʰʝʢ ʙʘʟʘʨʳè ʦʡʳʥʳ. 

ʆץʫʰʳʣʘʨ ʩʘʪʫʰʳ ʞᴅʥʝ ʩʘʪʳʧ ʘʣʫʰʳ ʨᴇʣʽʥʜʝ ʙᴇʣʰʝʢʪʝʨʜʽ ʩʘʣʳʩʪʳʨʘʜʳ. 

ɹײʣ ʦʡʳʥ ʙᴇʣʰʝʢ סײʳʤʳʥ ʥʘץʪʳ ʪװʩʽʥʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

2-ʤʳʩʘʣ: çʂʽʤ ʞʳʣʜʘʤ?è ʦʡʳʥʳ. 

ʆץʫʰʳʣʘʨסʘ ʘʫʳʟʰʘ ʝʩʝʧʪʝʨ ʙʝʨʽʣʝʜʽ. ɼײʨʳʩ ᴅʨʽ ʪʝʟ ʞʘʫʘʧ ʙʝʨʛʝʥ ʦץʫʰʳ 

ʞʝשʽʤʧʘʟ ʙʦʣʘʜʳ. 

3-ʤʳʩʘʣ: çʌʠʛʫʨʘʥʳ ʪʘʧè ʦʡʳʥʳ. 

ɻʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʘʥʳץʪʘʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʘʜʳ. 

 

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳϬ ʪʠʽʤʜʽʣʽʛʽ. 

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫʜʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ: 

- ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʘʨʪʪʳʨʘʜʳ; 

- ʩʘʙʘץץʘ ץʳʟʳסʫʰʳʣʳץʪʳ ʢװʰʝʡʪʝʜʽ; 

- ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʜʳ ʜʘʤʳʪʘʜʳ; 

- ʪʦʧʪʳץ ʞײʤʳʩ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ; 

- ʵʤʦʮʠʦʥʘʣʜʳץ ʞʘסʜʘʡʜʳ ʞʘץʩʘʨʪʘʜʳ. 

ʆʡʳʥ ʢʝʟʽʥʜʝ ʦץʫʰʳʣʘʨ ʝʨʢʽʥ ᴅʨʝʢʝʪ ʝʪʝʜʽ, ץʘʪʝʣʝʩʫʜʝʥ ץʦʨʳץʧʘʡʜʳ, ʙײʣ 

ʦʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. 

ʄϰϤʘʣʽʤʥʽϬ ʨϺʣʽ. 

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ʤסײʘʣʽʤʥʽש ʨᴇʣʽ ᴇʪʝ ʤʘשʳʟʜʳ. ʆʣ: 

 ;ʡʳʤʜʘʩʪʳʨʫʰʳײ -

- ʙʘסʳʪʪʘʫʰʳ; 

- ʙʘץʳʣʘʫʰʳ; 

- ʙʘסʘʣʘʫʰʳ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. 

ʄסײʘʣʽʤ ʦʡʳʥʥʳש ʤʘץʩʘʪʳʥ ʥʘץʪʳ ץʦʡʳʧ, ʥᴅʪʠʞʝʥʽ ᴅʜʽʣ ʙʘסʘʣʘʫʳ ץʘʞʝʪ. 
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ϧʦʩʳʤʰʘ ʩʭʝʤʘ ï ʆϨʫʰʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʘʤʳʪʫ. 

ʆʡʳʥ Ÿ פʳʟʳסʫʰʳʣʳץ Ÿ ɹʝʣʩʝʥʜʽʣʽʢ Ÿ ʊװʩʽʥʫ Ÿ ɹʽʣʽʤʜʽ ץʦʣʜʘʥʫ Ÿ 

 .ʟʳʨʝʪʪʽʣʽʢײפ

 .ʦʨʳʪʳʥʜʳפ

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ï ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʤʘʪʝʤʘʪʠʢʘʥʳ 

ʦץʳʪʫʜʳש ʝש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ. ʆʣ ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ ʜʝʛʝʥ 

 ,ʘʙʽʣʝʪʽʥץ ʦʡʣʘʫ ץʣʦʛʠʢʘʣʳ שʦʡʤʘʡ, ʦʣʘʨʜʳץ ʘʥʘץ ʳʥ ʘʨʪʪʳʨʳʧסʫʰʳʣʳסʳʟʳץ

ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʤʘʪʝʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʦʡʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞװʡʝʣʽ 

ʪװʨʜʝ ץʦʣʜʘʥʫ ï ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʜʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
 

1 ɺʳʛʦʪʩʢʠʡ ʃ.ʉ. ʆʡʣʘʫ ʞᴅʥʝ ʩᴇʡʣʝʫ. ï ʄᴅʩʢʝʫ, 1982.  

2 ʇʠʘʞʝ ɾ. ɹʘʣʘʥʳש ʜʘʤʫ ʧʩʠʭʦʣʦʛʠʷʩʳ. ï ʇʘʨʠʞ, 1970.  

3 ɹʨʫʥʝʨ ɼʞ. ʆץʳʪʫ ʧʨʦʮʝʩʽ. ï ʅʴ-ʁʁʦʨʢ, 1966.  

  .ɹʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʳ. ï ɸʩʪʘʥʘ, 2023 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ 4

5 ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ (ʦץʫʣʳץ). ï ɸʣʤʘʪʳ, 2021. 
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9-˿̍˹̍˽ ˢ ˢ˾˹ˢ˶ ˢ˹ ζ ˢ˭ˢ ˿́ˢ˹ 
˥˩˻˥˾ˢ̅ˮ̒˿̍η ˻ ̂˶̍ ̍˹̍  ˽ ˹˨˱˴ ˸ˢ˭˸ ˹̍˹ 

́ˢ˶˨ˢ̂ 
 

 

ɾ. ɼᴅʫʣʝʪץʳʟʳ 
ʄʘʛʠʩʪʨʘʥʪ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘϤʳ ʐϧʋ, Ϲʩʢʝʤʝʥ Ϩ. 

ɹ. ɼᴅʫʣʝʪץʳʟʳ  
ʄʘʛʠʩʪʨʘʥʪ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘϤʳ ʐϧʋ, Ϲʩʢʝʤʝʥ Ϩ. 

ʈ.ʉ. ɹʝʡʩʝʤʙʘʝʚʘ 
ɻ.Ϥ.ʢ, ʧʨʦʬʝʩʩʦʨ, ʉ. ɸʤʘʥʞʦʣʦʚ ʘʪʳʥʜʘϤʳ ʐϧʋ, Ϲʩʢʝʤʝʥ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ ʞʘשʘʨʪʳʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʥʝʛʽʟʽʥʜʝ ʜʘʡʳʥʜʘʣסʘʥ 9-

ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ çפʘʟʘץʩʪʘʥ ʛʝʦʛʨʘʬʠʷʩʳè ʦץʫʣʳסʳʥʳש ʧᴅʥʜʽʢ-ᴅʜʽʩʪʝʤʝʣʽʢ 

ʤʘʟʤײʥʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʣʳײץ ץʨʳʣʳʤʳ, ʦץʫ 

ʤʘץʩʘʪʪʘʨʳʥʳש ʞװʡʝʣʝʥʫʽ, ʛʝʦʛʨʘʬʠʷʣʳסײ ץʳʤʜʘʨ ʤʝʥ ʪʝʨʤʠʥʜʝʨʜʽש ʙʝʨʽʣʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʢʘʨʪʦʛʨʘʬʠʷʣʳץ ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

 ʘʥ ʙʽʣʽʤ ʙʝʨʫסʘʨʪʳʣשʞʘ שʥʳʥʳײʤʘʟʤ ץʫʣʳץʘʨʘʩʪʳʨʳʣʘʜʳ. ʆץ ʦʣʜʘʥʳʣʫʳץ

ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩʪʽʛʽ ʘʥʳץʪʘʣʳʧ, ʦʥʳש ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʛʝʦʛʨʘʬʠʷʣʳץ 

ʙʽʣʽʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘסʳ ʤʘשʳʟʳ ʘʡץʳʥʜʘʣʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʛʝʦʛʨʘʬʠʷ 

ʧᴅʥʽʥ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʞᴅʥʝ ʦץʫʣʳץ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʦץʫʣʳץ, ʦץʫʰʳ, ʤסײʘʣʽʤ, ʩʪʘʥʜʘʨʪ, ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ 

ʢʝʰʝʥʜʝʨ, ʞʘסשʳʨʪʫ, ʪʘʧʩʳʨʳʩ, ʧʘʨʘʜʠʛʤʘ.  

 

 

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʛʝʦʛʨʘʬʠʷ ʧᴅʥʽ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ-

 ʘʤʪʠʜʳ. ɻʝʦʛʨʘʬʠʷץ ʢᴇʧʪʝʛʝʥ ʘʩʧʝʢʪʨʣʝʨʽʥ שʳʣʳʤʜʘʨʜʳס ץʘʤʜʳסʦץ

ʦץʫʰʳʣʘʨʜʘ ʢʝʰʝʥʜʽ ʛʝʦʛʨʘʬʠʷʣʳץ, ʩʘʷʩʠ, ᴅʣʝʫʤʝʪʪʽʢ ʙʘסʳʪʪʘʣסʘʥ ʙʽʣʽʤ 

ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʦץʫʰʳʥʳש ʞʝʢʝ ײץʟʳʨʝʪʪʽʣʽʛʽʥʽש ʜʘʤʫʳʥʘ ʝʨʝʢʰʝ 

ʙʘסʳʪ ʙʝʨʝʜʽ. פʘʟʽʨʛʽ ʤʝʢʪʝʧ ʛʝʦʛʨʘʬʠʷʩʳ ʦץʫ װʜʝʨʽʩʽʥ ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽ ʥʝʛʽʟʽʥʜʝ 

 ʜʝʨʽʩʽʥ ʟʝʨʪʪʝʫ ʨʝʪʽʥʜʝװ ʫץʥʠ, ʦסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ʗסʨʫ ʠʜʝʷʩʳʤʝʥ ʪʳײץ

 ʫץʟʳʨʝʪʪʝʨʜʽ ʞᴅʥʝ ᴅʤʙʝʙʘʧ ʦײץ ץʡʳʤʜʘʩʪʳʨʫ ï ʛʝʦʛʨʘʬʠʷ ʧᴅʥʽʥʜʝʛʽ ʪʘʥʳʤʜʳײ

ᴅʨʝʢʝʪʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄסײʘʣʽʤʥʽץ שʦʣʳʥʜʘ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳץ ,שʦʩʳʤʰʘ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥʽש, ɸʂʊ ץʦʣʜʘʥʫסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʞײʤʳʩ ʪװʨʣʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽʥʽװ שʣʢʝʥ ʪʘשʜʘʫʳ ʙʘʨ. ɼʝʛʝʥʤʝʥ, ʝש 

ʤʘשʳʟʜʳʩʳ ʙײʨʳʥסʳʜʘʡ ʦץʫʣʳץ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. ʆץʫʣʳץ-ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ 

ʢʝʰʝʥʥʽש ʥʝʛʽʟʛʽ ʙʫʳʥʳ. ɹʘסʜʘʨʣʘʤʘʤʝʥ ץʘʪʘʨ, ʦʣ ʦץʳʪʫ ײץʨʘʣʜʘʨʳ ʞװʡʝʩʽʥʜʝ 
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ʦʨʪʘʣʳץ ʦʨʳʥ ʘʣʘʜʳ ʞᴅʥʝ ʙʘʨʣʳײץ ץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʧ, ʙʽʨʽʥ-

ʙʽʨʽ ʪʦʣʳץʪʳʨʘʜʳ.  

ʆץʫʣʳץ ï ʩʘʫʘʪʪʳ ʙʘʷʥʜʘʣסʘʥ ʤʘʪʝʨʠʘʣ, ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪ ʧʝʥ 

 ʥʳʥײʙʽʨʽ, ʙʽʣʽʤ ʤʘʟʤ שʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽʥʽ שʧʘʨʘʪ ʞʝʪʢʽʟʫʜʽץʳʣʳ ʘץʘʙʳʣʜʘʫ ʘʨץ

ʪʘʩʳʤʘʣʜʘʫʰʳ ᴅʨʽ ʦץʳʪʫ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ 

ʤʝשʛʝʨʫʛʝ, ʩʦʥʜʘʡ-ʘץ ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʙʝʪʽʥʰʝ ʰʳסʘʨʤʘʰʳʣʳץ ᴅʨʝʢʝʪ ʝʪʫʽʥʽש 

ʥʝʛʽʟʛʽ ʙʽʣʽʢ ʧʝʥ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ.  

ʄʝʢʪʝʧ ʙʽʣʽʤʽʥ ʞʘסשʳʨʪʫ ʦץʫʣʳץץʘ ʞᴅʥʝ ʦʥʳʤʝʥ ʞײʤʳʩ ʞʘʩʘʫסʘ ʞʘשʘ 

ʪʘʣʘʧʪʘʨ ץʦʡʜʳ. çɾʘשʘ ʙʫʳʥè ʦץʫʣʳסʳ ï ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש ʤʘʟʤײʥʳʥ ʞᴅʥʝ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ײץʨʘʩʪʳʨʫʜʘ ʟʘʤʘʥʘʫʠ ᴅʜʽʩʥʘʤʘʣʳץ, 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞᴅʥʝ סʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʜʽ ʞװʡʝʣʽ ʪװʨʜʝ ץʦʣʜʘʥʫʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʪʽʥ ʦץʫ ʢʽʪʘʙʳ. ʆץʫʣʳץʪʘ ʙʽʣʽʤ ʞװʡʝʩʽ ʙʝʨʽʣʽʧ, ʦץʫ ʤʘʪʝʨʠʘʣʳ 

ʦץʫʰʳʥʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʳʧ, ʙʝʣʩʝʥʜʽ ʰʳסʘʨʤʘʰʳʣʳץ ʞײʤʳʩץʘ ʽʰʢʽ 

ʳʥʪʘ ץʘʣʳʧʪʘʩʪʳʨʫʳ ʪʠʽʩ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʛʝʦʛʨʘʬʠʷʣʳץ ʜװʥʠʝʪʘʥʳʤ ʤʝʥ 

ʛʝʦʛʨʘʬʠʷʣʳץ ʤᴅʜʝʥʠʝʪʪʽ ץʘʣʳʧʪʘʩʪʳʨʫʳ ץʘʞʝʪ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦץʫʣʳץʪʳש 

ʨᴇʣʽ ʘʨʪʳʧ, ʦʥʳש ʬʫʥʢʮʠʷʣʘʨʳ ʢװʨʜʝʣʝʥʝ ʪװʩʫʜʝ. ʆʣ ʪʝʢ סʳʣʳʤ ʥʝʛʽʟʜʝʨʽʥ 

ʤʝשʛʝʨʪʫʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʙʝʪʽʥʰʝ ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫʰʳ 

 ,ʘʣʽʤè ʙʦʣʘ ʦʪʳʨʳʧסײʫʰʳ çᴇʟʽʥʝ ᴇʟʽ ʤץʳʣʳ ʦץʘʨ ץʫʣʳץʘ ʘʡʥʘʣʫʳ ʪʠʽʩ. ʆסʨʘʣײץ

ᴇʟʽʥ-ᴇʟʽ ʙʽʣʽʤʜʝʥʜʽʨʫ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʤʝשʛʝʨʝʜʽ.  

ʊʘʣʜʘʫ ʥʝʛʽʟʽʥʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʩʳ ɹʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ ʤʠʥʠʩʪʨʣʽʛʽ 

ʙʝʢʽʪʢʝʥ çɸʪʘʤײʨʘè ʙʘʩʧʘʩʳʥʘʥ 2019 ʞʳʣʳ ʞʘʨʳץ ʢᴇʨʛʝʥ, ʘʚʪʦʨʣʘʨʳ ɺ.ɺ 

ʋʩʠʢʦʚ, ɸ.ɺ ɽʛʦʨʠʥʘ, ɸ.ɸ. ʋʩʠʢʦʚ, ɻ.ɹ. ɿʘʙʝʥʦʚʘ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 9-ʩʳʥʳʧץʘ 

ʘʨʥʘʣסʘʥ çפʘʟʘץʩʪʘʥ ʛʝʦʛʨʘʬʠʷʩʳè ʦץʫʣʳסʳ ʘʣʳʥʜʳ [3]. ʆץʫʣʳץ ʝʢʽ ʙᴇʣʽʤʥʝʥ 

ʪײʨʘʜʳ ʞᴅʥʝ ʛʝʦʛʨʘʬʠʷ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʦץʫʰʳʣʘʨʜʳש ʜʘסʜʳʣʘʨʳ ʤʝʥ 

 ʘʥ. ʆʣ ʄɾʄɹʉ ʪʘʣʘʧʪʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. ɹʽʟסʳʪʪʘʣסʘ ʙʘסʟʳʨʝʪʪʝʨʽʥ ʜʘʤʳʪʫײץ

ʦץʫʣʳץʪʳש ʝʢʽ ʙᴇʣʽʤʽʥ ʜʝ ʪʘʣʜʘʜʳץ, ʘʣʘʡʜʘ ʥʝʛʽʟʛʽ ʥʘʟʘʨ ʝʢʽʥʰʽ ï 

ʵʢʦʥʦʤʠʢʘʣʳץ-ʛʝʦʛʨʘʬʠʷʣʳץ ʙᴇʣʽʤʛʝ ʘʫʜʘʨʳʣʜʳ. ᴄʨ ʙᴇʣʽʤ 255 ʙʝʪʪʝʥ ʪײʨʘʜʳ: 

ʙʽʨʽʥʰʽ ʙᴇʣʽʤʜʝ 32, ʘʣ ʝʢʽʥʰʽ ʙᴇʣʽʤʜʝ 68 ʧʘʨʘʛʨʘʬ ʙʝʨʽʣʛʝʥ. ʆץʫʣʳץ ʤʘʟʤײʥʳ 

ʞʘסʳʥʘʥ ʘʫץʳʤʜʳ, ʩʘʧʘʣʳץ ʛʨʘʬʠʢʘʣʳץ ʞᴅʥʝ ʢʘʨʪʦʛʨʘʬʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʤʝʥ 

ʞʘʙʜʳץʪʘʣסʘʥ.  

ʄʘʟʤײʥʜʘסʳ ʪʘץʳʨʳʧʪʘʨ ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪ ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ 

 ʘʞʝʪʪʽ ᴇʟʝʢʪʽץ ʘסʫץʘʥ ʞᴅʥʝ ʤʝʢʪʝʧ ʛʝʦʛʨʘʬʠʷʩʳ ʢʫʨʩʳʥʜʘ ʦסʨʘʩʪʳʨʳʣײץ

ʤᴅʩʝʣʝʣʝʨʜʽ ץʘʤʪʠʜʳ. ɺ.ɺ. ʋʩʠʢʦʚ, ɸ.ɺ.ɽʛʦʨʠʥʘ, ɸ.ɸ. ʋʩʠʢʦʚ, ɻ.ɹ. ɿʘʙʝʥʦʚʘ 

ʘʚʪʦʨʣʳסʳʤʝʥ ʞʘʨʳץ ʢᴇʨʛʝʥ 9-ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ çפʘʟʘץʩʪʘʥ ʛʝʦʛʨʘʬʠʷʩʳè 

ʦץʫʣʳסʳ ʰʳʥʘʡʳ ʛʝʦʛʨʘʬʠʷʣʳץ ʙʽʣʽʤʥʝʥ ᴅʣʝʤʥʽש ʪײʘʩ ʢᴇʨʽʥʽʩʽʥ ʪװʩʽʥʫʛʝ 

ʜʝʡʽʥʛʽ ʙʽʨʳסשʘʡ ʙʘסʳʪʪʘ ײץʨʳʣסʘʥ, ʙײʣ ʘʫʤʘץʪʳש ʪײʪʘʩ ʢᴇʨʥʽʩʽʥ ʪװʩʽʥʫʛʝ 

ʜʝʡʽʥʛʽ ʙʽʨʳסשʘʡ ʙʘסʳʪʪʘ ײץʨʳʣסʘʥ, ʙײʣ ʘʫʤʘץʪʳש ʪײʪʘʩ ʛʝʦʛʨʘʬʠʷʣʳץ ʙʝʡʥʝʩʽʥ 

  .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [3]װʘ ʤסʘʣʳʧʪʘʩʪʳʨʫץ

ʆץʫʣʳץʪʳש ʥʝʛʽʟʛʽ ʠʜʝʷʩʳ ï ʙʽʣʽʤʜʽʢ ʧʘʨʘʜʠʛʤʘ, ʙʘʩʪʳ ץʘסʠʜʘʩʳ ï çʙʘʣʘ 

ʙʽʣʫʽ ʢʝʨʝʢè, ʘʣ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ï ʦץʫʰʳʥʳ ʛʝʦʛʨʘʬʠʷʣʳץ ʪײʨסʳʜʘʥ ʦʡʣʘʫסʘ, 

ʪʘʙʠסʘʪ ʟʘשʜʘʨʳʥ, ʵʢʦʥʦʤʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨ ʤʝʥ ʛʝʦʛʨʘʬʠʷʣʳװ ץʜʝʨʽʩʪʝʨʜʽש 

ʟʘשʜʳʣʳץʪʘʨʳʥ ʪװʩʽʥʫʛʝ װʡʨʝʪʫ. ʆץʫʣʳץ ʪᴅʞʽʨʠʙʝʛʝ ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ ʞʘשʘ 

ʩʪʘʥʜʘʨʪʪʘʨ ʙʦʡʳʥʰʘ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ ʪʦʣʳץ 

 ʫʰʳʣʘʨ ʧᴅʥʜʽʢ ʞᴅʥʝץʤʳʩ ʞʘʩʘʫ ʙʘʨʳʩʳʥʜʘ ʦײʧʝʥ ʞץʫʣʳץʘʪʪʘʥʜʳʨʘʜʳ. ʆסʘʥʘץ
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ʤʝʪʘʧᴅʥʜʽʢ ʙʽʣʽʢ-ʜʘסʜʳʣʘʨʜʳ ʤʝשʛʝʨʝʜʽ; ʩʘʣʳʩʪʳʨʫ, ʙʦʣʞʘʫ, ʪʘʣʜʘʫ, ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʘʨ ʤʝʥ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʜʽ ʘʥʳץʪʘʫ, ʞʘʣʧʳʣʘʫ ʞᴅʥʝ ʝש ʤʘשʳʟʜʳʩʳʥ 

ʙᴇʣʽʧ ʢᴇʨʩʝʪʫ, ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʞᴅʥʝ ʨʝʬʣʝʢʩʠʚʪʽʢ 

  .ʘʣʳʧʪʘʩʪʳʨʘʜʳץ ʥʠʝʪʘʥʳʤװʜ ץʳʣʳ ʛʝʦʛʨʘʬʠʷʣʳץʘʙʽʣʝʪʪʝʨʜʽ ʜʘʤʳʪʫ ʘʨץ

9-ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ çפʘʟʘץʩʪʘʥ ʛʝʦʛʨʘʬʠʷʩʳè ʦץʫʣʳסʳ ʞʦסʘʨʳ סʳʣʳʤʠ-

ʪʝʦʨʠʷʣʳץ ʜʝשʛʝʡʽʤʝʥ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ 

ʘʧʧʘʨʘʪʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʆʥʳײץ שʨʳʣʳʤʳ ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʽ ï ʦץʫʰʳʥʳ 

ʦץʫסʘ װʡʨʝʪʫʜʽ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʆץʫʣʳץʪʳש ʝʨʝʢʰʝʣʽʛʽʥʽש ʙʽʨʽ ï 

ʛʝʦʛʨʘʬʠʷʣʳץ ʙʽʣʽʤʜʝʨʜʽ פʘʟʘץʩʪʘʥʥʳש ʥʘץʪʳ ʛʝʦʛʨʘʬʠʷʣʳץ, ʩʘʷʩʠ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʜʘʡʣʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ ʙʝʨʫʽ. 

ʆץʫʣʳץʧʝʥ ʘʣסʘʰ ʪʘʥʳʩʫ ʢʝʟʝשʽʥʜʝ-ʘץ ʦץʫʰʳʣʘʨʜʳש ʥʘʟʘʨʳʥ ʤᴅʪʽʥʤʝʥ ʜײʨʳʩ 

ʞײʤʳʩ ʽʩʪʝʫʛʝ (ʤʘʟʤײʥʳʥ ʪʘʣʜʘʫ, ʝש ʤʘשʳʟʜʳʩʳʥ ʘʥʳץʪʘʫ, ʙʘʡʣʘʥʳʩʪʘʨ 

ʦʨʥʘʪʫ), ʪʘʧʩʳʨʤʘʣʘʨʤʝʥ ʞᴅʥʝ ʠʣʣʶʩʪʨʘʮʠʷʣʘʨʤʝʥ ʪʠʽʤʜʽ ʞײʤʳʩ ʞʘʩʘʫסʘ 

ʘʫʜʘʨʫסʘ ʙʦʣʘʜʳ.  

ʂʽʨʽʩʧʝʜʝ ʘʚʪʦʨʣʘʨ ʦץʫʰʳʣʘʨʜʳ ʙʘסʜʘʨʣʘʫ ʘʧʧʘʨʘʪʳʤʝʥ ï ʰʘʨʪʪʳ 

ʙʝʣʛʽʣʝʨ, ʢᴇʨʩʝʪʢʽʰʪʝʨ,ʘʡʜʘʨʣʘʨ,ץʘʨʽʧʪʝʨ ʞװʡʝʩʽʤʝʥ ʪʘʥʳʩʪʳʨʘʜʳ. ʆʩʳ 

ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʛʝʦʛʨʘʬʠʷʥʳ ʦץʫʜʘ ʞʘשʘ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ ץʦʣʜʘʥʫסʘ 

ʙʘסʳʪʪʘʣʘʜʳ. ʆץʫʣʳץʧʝʥ ʞײʤʳʩ ʞʘʩʘʫ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪ 

ʜʝשʛʝʡʣʝʨʽʤʝʥ ʦשʘʡ װʡʣʝʩʝʜʽ. ʆץʫʣʳץʧʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʪᴅʩʽʣʜʝʨʽʥ ʤʝשʛʝʨʫ װʣʛʽ 

ʙʦʡʳʥʰʘ ᴅʨʝʢʝʪ ʝʪʫʜʝʥ ʙʘʩʪʘʧ, ʪʘʧʩʳʨʤʘʥʳ ᴇʟ ʙʝʪʽʥʰʝ ʦʨʳʥʜʘʫסʘ ʜʝʡʽʥ 

ʜʘʤʠʜʳ.  

ɻʝʦʛʨʘʬʠʷ סʳʣʳʤ ʨʝʪʽʥʜʝ ᴅʣʝʤʥʽש ʪײʪʘʩ ʙʝʡʥʝʩʽʥ ʞᴅʥʝ ʦʥʳש ʘʣʫʘʥ 

ʪװʨʣʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʆʣ ʛʝʦʛʨʘʬʠʷʣʳץ 

ʦʨʥʘʣʘʩʫ,ʪʘʙʠסʠ ʞʘסʜʘʡʣʘʨʤʝʥ ʨʝʩʫʨʩʪʘʨʜʳ ʟʝʨʪʝʫʜʝʥ ʙʘʩʪʘʧ, ᴅʨʪװʨʣʽ 

ʘʡʤʘץʪʘʨʜʘסʳ ʛʝʦʛʨʘʬʠʷʣʳץ, ʩʘʷʩʠ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳװ ץʜʝʨʽʩʪʝʨʜʽ 

ʪʘʣʜʘʫסʘ ʜʝʡʽʥʛʽ ʢʝש ʘʫץʳʤʜʳ ץʘʤʪʠʜʳ. 9-ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ çפʘʟʘץʩʪʘʥ 

ʛʝʦʛʨʘʬʠʷʩʳè ʦץʫʣʳסʳ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ʬʦʨʤʘʣʘʨʳʤʝʥ ץʘʪʘʨ, ʮʠʬʨʣʳץ 

ʬʦʨʤʘʪʪʘ ץʦʣʜʘʥʫסʘʜʘ ʳסשʘʡʣʳ. ɹײʣ ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʦץʫʰʳʣʘʨסʘ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʤʝʥ ʳסשʘʡʣʳ ʫʘץʳʪʪʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ, ʩʦʥʜʘʡ-ʘץ ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʝ ʝʥʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ʕʣʝʢʪʨʦʥʜʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʜʝʨʙʝʩʪʽʛʽʥ 

ʜʘʤʳʪʳʧ, ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇʟʝʢʪʽ 

ʤᴅʣʽʤʝʪʪʝʨ ʤʝʥ ʟʝʨʪʝʫʣʝʨʛʝ ץʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ʢʝשʝʡʪʝʜʽ. ʆץʫʣʳײץ ץʨʳʣʳʤʳ 

ʞʘסʳʥʘʥ ʩʘʫʘʪʪʳ ʞʘʩʘʣסʘʥ. ʄʘʟʤײʥʳ ʬʠʟʠʢʘʣʳץ-ʛʝʦʛʨʘʬʠʣʳץ ʙᴇʣʽʤʜʝʨʜʽ 

 ,ʝʨʝʢʰʝʣʽʢʪʝʨʽ שʙʝʢ ʨʝʩʫʨʩʪʘʨʳʥʳשʧʝʥ ʝ ץʨʝʩʫʨʩʪʘʨʳ, ʭʘʣʳ שʘʤʪʠʜʳ. ɽʣʜʽץ

ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ-ʛʝʦʛʨʘʬʠʷʣʳץ ʘʩʧʝʢʪʽʣʝʨ, ʝʣʪʘʥʫ ʤʝʥ ʩʘʷʩʠ 

ʛʝʦʛʨʘʬʠʷ ʥʝʛʽʟʜʝʨʽ ʦץʫʰʳʣʘʨסʘ ʛʝʦʛʨʘʬʠʷ ʤʝʥ ʭʘʣʳץʪʳש ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʽ 

ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʦץʫʣʳץʪʘ 9-

ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ çפʘʟʘץʩʪʘʥ ʛʝʦʛʨʘʬʠʷʩʳè ʧᴅʥʽʥʽש ʙʽʣʽʤ ʤʘʟʤײʥʳ 

ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʪװʨʜʝ ʙʝʨʽʣʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʛʝʦʛʨʘʬʠʷ ʙᴇʣʽʤʜʝʨʽ ʘʨʘʩʳʥʜʘסʳ 

ʥʘץʪʳ ʰʝʢʘʨʘʣʘʨ ʩʘץʪʘʣסʘʥ. ʆץʫ ʤʘʪʝʨʠʘʣʳ ᴅʜʽʩʪʝʤʝʣʽʢ ʪײʨסʳʜʘʥ ʦץʫʰʳʣʘʨ 

ʪʽʨʽ ʞᴅʥʝ ᴇʣʽ ʪʘʙʠסʘʪ ʦʙʲʝʢʪʽʣʝʨʽʥ ʩʘʣʳʩʪʳʨʳʧ, ʛʝʦʛʨʘʬʠʷʣʳץ, ʩʘʷʩʠ, 

ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘʨʳ ʤʝʥ 

ʪᴅʫʝʣʜʽʣʽʢʪʝʨʽʥ ʘʥʳץʪʘʡ ʘʣʘʪʳʥʜʘʡ ʝʪʽʧ ײץʨʳʣסʘʥ. 
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 שʣʢʝʥ, ʘʣʘʡʜʘ ʦʥʳװ ʧʘʨʘʪ ʢᴇʣʝʤʽ ᴇʪʝץʦʣʞʝʪʽʤʜʽ ʘץ שʫʰʳʣʘʨʜʳץʘʟʽʨʛʽ ʦפ

ʙʘʨʣʳסʳ ʙʽʨʜʝʡ ʩʝʥʽʤʜʽ ʙʦʣʘ ʙʝʨʤʝʡʜʽ. ᴄʣʝʤʥʽש ʦʙʲʝʢʪʠʚʪʽ ʢᴇʨʽʥʽʩʽ ʤʝʥ 

 ʪʘʨʳʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʥʝʛʽʟʛʽץʫʣʳץʘ ʙʫʳʥ ʦשʧʘʨʘʪ ï ʞʘץʳʜʘʥ ʜᴅʣ ʘסʨײʳʣʳʤʠ ʪס

ʝʨʝʢʰʝʣʽʢ ʞᴅʥʝ ʙײʣ 9-ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ çפʘʟʘץʩʪʘʥ ʛʝʦʛʨʘʬʠʷʩʳè ʦץʫʣʳסʳʥʜʘ 

ʩʘʫʘʪʪʳ ʪװʨʜʝ ʢᴇʨʽʥʽʩ ʪʘʧץʘʥ. 

ɹʽʟʜʽש ʦʡʳʤʳʟʰʘ, 9-ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ çפʘʟʘץʩʪʘʥ ʛʝʦʛʨʘʬʠʷʩʳè ʦץʫʣʳסʳ 

ʄɾʄɹʉ ʞᴅʥʝ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʪʦʣʳץ 

ʞʘʫʘʧ ʙʝʨʝʜʽ, ʢʝʟ ʢʝʣʛʝʥ ʙᴇʣʽʤʜʽ ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘʥ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʜʠʜʘʢʪʠʢʘʣʳץ ʘʧʧʘʨʘʪץʘ ʠʝ. ɸʚʪʦʨʣʘʨ ɺ.ɺ. ʋʩʠʢʦʚ, ɸ.ɺ. 

ɽʛʦʨʠʥʘ, ɸ.ɸ. ʋʩʠʢʦʚʘ, ɻ.ɹ. ɿʘʙʝʥʦʚʘ ʤʘʟʤײʥʳ ʞʘסʳʥʘʥ ʝʨʝʢʰʝ, ʟʘʤʘʥ 

ʪʘʣʘʙʳʥʘ ʩʘʡ ʩײʨʘʥʳʩץʘ ʠʝ ʦץʫʣʳץ ʞʘʩʘʡ ʘʣסʘʥ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 

 

 שʳʣʳʤʜʳ ʜʘʤʳʪʫʜʳס ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫʜʽ ʞᴅʥʝץʘʟʘפ 1

2020ï2025 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ [ʕʣʝʢʪʨʦʥʜʳץ 

ʨʝʩʫʨʩ]. ï פʦʣʞʝʪʽʤʜʽʣʽʢ ʨʝʞʠʤʽ: https://nao.kz/loader/fromorg/2/22  

2 ɾʘשʘʨʪʳʣסʘʥ ʤʘʟʤײʥʜʘסʳ ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʝʤʣʝʢʝʪʪʽʢ 
ʞʘʣʧʳסʘ ʤʽʥʜʝʪʪʽ ʩʪʘʥʜʘʨʪʳ [ʕʣʝʢʪʨʦʥʜʳץ ʨʝʩʫʨʩ]. ï פʦʣʞʝʪʽʤʜʽʣʽʢ ʨʝʞʠʤʽ: 

https://nao.kz/loader/fromorg/2/22  

3 ɽʛʦʨʠʥʘ ɸ.ɺ., ɿʠʥʯʝʥʢʦ ʖ.ʂ., ɿʠʥʯʝʥʢʦ ɽ.ʉ. ʌʠʟʠʯʝʩʢʘʷ ʛʝʦʛʨʘʬʠʷ 
ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɿʘʧʘʜʥʳʡ ʠ ɺʦʩʪʦʯʥʳʡ ʩʫʙʨʝʛʠʦʥʳ: ʦץʫ ײץʨʘʣʳ. ï 3-

ʙʘʩʳʣʳʤ, ᴇשʜʝʣʽʧ, ʪʦʣʳץʪʳʨʳʣסʘʥ. ï ᴆʩʢʝʤʝʥ: ʐʳסʳʩ ʇʦʣʠʛʨʘʬ, 2017. ï 210 ʙ. 

4 ʋʩʠʢʦʚ ɺ.ɺ., ɽʛʦʨʠʥʘ ɸ.ɺ., ʋʩʠʢʦʚʘ ɸ.ɸ., ɿʘʙʝʥʦʚʘ ɻ.ɹ. ɻʝʦʛʨʘʬʠʷ 
ʂʘʟʘʭʩʪʘʥʘ. 9 ʢʣʘʩʩ: ʦץʫʣʳץ. ï ɸʣʤʘʪʳ: ɸʪʘʤײʨʘ, 2019. ï 256 ʙ. 
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ˬ˩˶ ˥˩˹˩˾ˢ́˻˾̍ ˬ˻ˣˢ˿̍˹ {¢9a ˣ˱˶˱˸ ˣ˩˾̂ 
ˢ̒˿̍˹˨ˢ ˬ ˭˩˥˩ ˢ˿̍˾̂˨̍  ˨˱˿́˩˸˩˿˱ 

 

 

ɸ.ɹ. ʉʘʧʘʨ 
ʄʘʛʠʩʪʨʘʥʪ, Ϲ. ɾϸʥʽʙʝʢʦʚ ʘʪʳʥʜʘϤʳ ʆϬʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳϨ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ʐʳʤʢʝʥʪ Ϩ. 

ʍ.ʂ. ɸʙʜʨʘʭʤʘʥʦʚʘ 
ʍ.Ϥ.ʢ., ʜʦʮʝʥʪ ʤ.ʘ., Ϲ. ɾϸʥʽʙʝʢʦʚ ʘʪʳʥʜʘϤʳ ʆϬʪϮʩʪʽʢ ϧʘʟʘϨʩʪʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳϨ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ʐʳʤʢʝʥʪ Ϩ. 

 

 

ʄʘץʘʣʘʜʘ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ ʞʘסʜʘʡʳʥʜʘ STEM-ʙʽʣʽʤ ʙʝʨʫ 

ʘʷʩʳʥʜʘ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʞʦʙʘʩʳʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

 שʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳץʦ ץʘʥ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʞʦʙʘʣʳסʘʨʘʩʪʳʨʳʣץ

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʘʣʜʘʥʳʧ, ʦץʫʰʳʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʝʨʽʥ ʪᴅʞʽʨʠʙʝʤʝʥ 

 ʘʥ. ɾʝʣ ʛʝʥʝʨʘʪʦʨʳ ʤʦʜʝʣʽʥסʩʳʥʳʣײ ʘʥ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨסʳʪʪʘʣסʘ ʙʘסʰʪʘʩʪʳʨʫײ

ᴅʟʽʨʣʝʫ װʜʝʨʽʩʽʥʜʝ ʬʠʟʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷ ʧᴅʥʜʝʨʽ 

ʘʨʘʩʳʥʜʘסʳ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ, ʠʥʞʝʥʝʨʣʽʢ ʦʡʣʘʫ, 

ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳײץ ץʟʳʨʝʪʪʽʣʽʢʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʞʦʣʜʘʨʳ ʩʠʧʘʪʪʘʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʦʙʘʥʳ ʞʦʩʧʘʨʣʘʫ, ײץʨʘʩʪʳʨʫ, ʩʳʥʘץʪʘʥ 

ᴇʪʢʽʟʫ ʞᴅʥʝ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ ʢʝʟʝשʜʝʨʽ ʞװʡʝʣʝʥʽʧ, STEM-ʞʦʙʘʣʘʨʜʳ ʙʽʣʽʤ 

ʙʝʨʫ װʜʝʨʽʩʽʥʝ ʝʥʛʽʟʫʜʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʘשʳʟʳ ʘʡץʳʥʜʘʣסʘʥ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ 

ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʜʘʤʳʪʫʜʘ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʞʦʙʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: STEM ʙʽʣʽʤ ʙʝʨʫ, ʞʦʙʘʣʳץ ʦץʳʪʫ, ʧᴅʥʘʨʘʣʳץ ʠʥʪʝʛʨʘʮʠʷ, 

ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ, ʠʥʞʝʥʝʨʣʽʢ ʙʽʣʽʤ, ʬʠʟʠʢʘ ᴅʜʽʩʪʝʤʝʩʽ, ʤʦʜʝʣʴʜʝʫ. 

 

 

ɾʝʣ ʛʝʥʝʨʘʪʦʨʳ ʞʦʙʘʩʳ ï ʞʘשʘʨʪʳʣʘʪʳʥ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥ ʟʝʨʪʪʝʫʛʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʪʠʽʤʜʽ STEM ʞʦʙʘʣʘʨʜʳש ʙʽʨʽ. ɹײʣ ʞʦʙʘ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʞʝʣ 

ʵʥʝʨʛʠʷʩʳʥʳש ʬʠʟʠʢʘʣʳץ ʪʘʙʠסʘʪʳʥ, ʦʥʳש ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳʥʘ ʪװʨʣʝʥʫ ʟʘשʜʳʣʳץʪʘʨʳʥ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʤʝשʛʝʨʝʜʽ. ʉʦʥʳʤʝʥ 

 ʨʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʠʥʞʝʥʝʨʣʽʢײץ ʳ ʤʦʜʝʣʽʥסʨʳʣײץ ʪʳץʫʰʳʣʘʨ ʥʘץʘʪʘʨ, ʦץ

ʦʡʣʘʫ, ʝʩʝʧʪʝʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪ ʞװʨʛʽʟʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ɹײʣ ʙᴇʣʽʤʜʝ ײʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʪᴅʩʽʣʜʝʨ ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽ 

 ʘʥ ʙʽʣʽʤʜʝʨʽʥ ʧʨʘʢʪʠʢʘʜʘסʘʪʳʩʫʳʥʘ, ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫʳʥʘ ʞᴅʥʝ ʘʣץ

 ʳʣʳץʘʪʘʨ, ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʞʦʙʘʩʳ ʘʨץ ʘʥ. ʉʦʥʳʤʝʥסʳʪʪʘʣסʦʣʜʘʥʫʳʥʘ ʙʘץ

ʦץʫʰʳʣʘʨʜʘ ʵʥʝʨʛʠʷ װʥʝʤʜʝʫ, ʵʢʦʣʦʛʠʷʣʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʞᴅʥʝ ʪײʨʘץʪʳ ʜʘʤʫ 
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ʠʜʝʷʣʘʨʳ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ץʘʣʳʧʪʘʩʘʜʳ. ʆʩʳʣʘʡʰʘ, ʙʝʨʽʣʛʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ 

ʥײʩץʘʫʣʳץ STEM ʙʽʣʽʤ ʙʝʨʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʬʠʟʠʢʘ ʧᴅʥʽʥ 

ʦץʳʪʫʜʳ ʧʨʘʢʪʠʢʘʣʳץ ʪײʨסʳʜʘ ʪʝʨʝשʜʝʪʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ. 

1. Ϸʜʽʩʪʝʤʝʣʽʢ ʥϰʩϨʘʫʣʳϨʪʳϬ ʤʘϨʩʘʪʳ ï ʤʝʢʪʝʧ ʞʘסʜʘʡʳʥʜʘ ʞʝʣ 

ʛʝʥʝʨʘʪʦʨʳ ʞʦʙʘʩʳʥ ʞװʡʝʣʽ ʪװʨʜʝ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʢʝʟʝשʜʝʨʽʥ ʩʠʧʘʪʪʘʫ, ᴅʨʙʽʨ 

ʢʝʟʝשʥʽש ʤʘʟʤײʥʳʥ ʘʰʫ ʞᴅʥʝ ʦʥʳ ʪʠʽʤʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ ʞʦʣʜʘʨʳʥ ʢᴇʨʩʝʪʫ. 

ʅײʩץʘʫʣʳץʪʘ ʞʦʙʘʥʳש ʤʘץʩʘʪʳʥ ʘʥʳץʪʘʫʜʘʥ ʙʘʩʪʘʧ, ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥ 

ʪװʩʽʥʜʽʨʫ, ʝʩʝʧʪʝʨ ʰʳסʘʨʫ, ײץʨʳʣסʳʥʳ ʞʦʙʘʣʘʫ, ʤʦʜʝʣʴʜʽ ײץʨʘʩʪʳʨʫ, 

ʵʢʩʧʝʨʠʤʝʥʪ ʞװʨʛʽʟʫ ʞᴅʥʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ ʢʝʟʝשʜʝʨʽ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ

2. ʊʝʦʨʠʷʣʳϨ ʥʝʛʽʟʜʝʨʽʥ ʪϮʩʽʥʜʽʨʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʽ ʥʝʛʽʟʛʽ ʬʠʟʠʢʘʣʳץ 

ʟʘשʜʘʨ ʤʝʥ ʰʘʤʘʣʘʨ ʘʨץʳʣʳ ʙʽʨʪײʪʘʩ ʞװʡʝ ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʆץʫʰʳʣʘʨ 

ʞʝʣ ʵʥʝʨʛʠʷʩʳʥʳץ שʘʣʘʡ ʧʘʡʜʘ ʙʦʣʳʧ, ʦʥʳש ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳʥʘ ץʘʣʘʡ ʪװʨʣʝʥʝʪʽʥʽʥ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ʤʝשʛʝʨʝʜʽ. 

ɸʣʜʳʤʝʥ ʞʝʣʜʽש ʪʘʙʠסʘʪʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɾʝʣ ï ץʦʟסʘʣʳʩʪʘסʳ ʘʫʘ, 

ʩʦʥʜʳץʪʘʥ ʦʣ ʢʠʥʝʪʠʢʘʣʳץ ʵʥʝʨʛʠʷסʘ ʠʝ. פʦʟסʘʣʳʩʪʘסʳ ʜʝʥʝʥʽש ʵʥʝʨʛʠʷʩʳ 

ʢʝʣʝʩʽ ᴇʨʥʝʢʧʝʥ ʘʥʳץʪʘʣʘʜʳ: 

 
(1) 

 

ʤײʥʜʘסʳ m ï ʘʫʘ ʤʘʩʩʘʩʳ, v ï ʞʝʣ ʞʳʣʜʘʤʜʳסʳ. ɹײʣ ʬʦʨʤʫʣʘʜʘʥ ʞʝʣ 

ʞʳʣʜʘʤʜʳסʳ ʘʨʪץʘʥ ʩʘʡʳʥ ʵʥʝʨʛʠʷʥʳש ʪʝʟ ᴇʩʝʪʽʥʽ ʢᴇʨʽʥʝʜʽ. ɼʝʤʝʢ, ʞʝʣ 

ʥʝײסʨʣʳʤ ʞʳʣʜʘʤ ʙʦʣʩʘ, ʩʦײסʨʣʳʤ ʢᴇʧ ʵʥʝʨʛʠʷ ʘʣʫסʘ ʙʦʣʘʜʳ. 

ɾʝʣ ʘסʳʥʳ ץʘʣʘץʰʘʣʘʨסʘ ᴅʩʝʨ ʝʪʽʧ, ʦʣʘʨʜʳ ץʦʟסʘʣʳʩץʘ ʢʝʣʪʽʨʝʜʽ, ʷסʥʠ 

ʞײʤʳʩ ʘʪץʘʨʘʜʳ. ɾײʤʳʩ סײʳʤʳ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ: 

 

 (2) 

 

ʤײʥʜʘסʳ F ï ʢװʰ, s ï ʦʨʳʥ ʘʫʳʩʪʳʨʫ. ɹײʣ ʞʝʨʜʝ ʞʝʣʜʽץ שʘʣʘץʰʘסʘ ʪװʩʽʨʝʪʽʥ 

ʢװʰʽ ʦʥʳץ שʦʟסʘʣʫʳʥʘ ᴅʢʝʣʽʧ, ʵʥʝʨʛʠʷʥʳש ʤʝʭʘʥʠʢʘʣʳץ ʪװʨʛʝ ᴇʪʫʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. 

 ʣײʘʣʳʩ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹסʦʟץ ʘʥ ʢʝʟʜʝ ʘʡʥʘʣʤʘʣʳסʰʘʣʘʨ ʘʡʥʘʣץʘʣʘפ

 ץʪʳץʳʤʳ ʝʥʛʽʟʽʣʝʜʽ. ʉʳʟʳסײ ץʞʳʣʜʘʤʜʳ ץʨʳʰʪʳײʰʽʥ ʙװ ʘʣʳʩʪʳ ʩʠʧʘʪʪʘʫסʦʟץ

ʞᴅʥʝ ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳץ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ: 

 

 (3) 

 

ʤײʥʜʘסʳ ɤ ï ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳץ, R ï ʨʦʪʦʨ ʨʘʜʠʫʩʳ. ʗסʥʠ ʞʝʣʜʽש ʪװʟʫ 

ʙʘסʳʪʪʘסʳ ץʦʟסʘʣʳʩʳ ʘʡʥʘʣʫ ץʦʟסʘʣʳʩʳʥʘ ʘʡʥʘʣʘʜʳ. 

ɸʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩ ʢʝʟʽʥʜʝ ʞװʡʝ ʤʝʭʘʥʠʢʘʣʳץ ʵʥʝʨʛʠʷסʘ ʠʝ ʙʦʣʘʜʳ: 

 

 
(4) 
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ʤײʥʜʘסʳ I ï ʠʥʝʨʮʠʷ ʤʦʤʝʥʪʽ. ɹײʣ ʵʥʝʨʛʠʷ ʛʝʥʝʨʘʪʦʨסʘ ʙʝʨʽʣʝʜʽ ʞᴅʥʝ ʢʝʡʽʥ 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ʪװʨʣʝʥʝʜʽ. 

ʂʝʣʝʩʽ ʤʘשʳʟʜʳ סײʳʤ ï ץʫʘʪ. פʫʘʪ ï ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪ ʽʰʽʥʜʝ ʘʪץʘʨʳʣסʘʥ 

ʞײʤʳʩ ʤᴇʣʰʝʨʽ: 

 

 
(5) 

 

ɾʝʣ ʛʝʥʝʨʘʪʦʨʳʥʜʘ ץʫʘʪʪʳ ʝʢʽ ʪװʨʜʝ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ: ʞʝʣʜʽש ʙʝʨʝʪʽʥ 

 .ʫʘʪʳץ ץʤʝʭʘʥʠʢʘʣʳ שʫʘʪʳ ʞᴅʥʝ ʨʦʪʦʨʜʳץ

ɸʡʥʘʣʤʘʣʳ ʞװʡʝ װʰʽʥ ץʫʘʪ ʢʝʣʝʩʽ ʪװʨʜʝ ᴇʨʥʝʢʪʝʣʝʜʽ: 

 

 (6) 

 

ʤײʥʜʘסʳ M ï ʘʡʥʘʣʫ ʤʦʤʝʥʪʽ. ɹײʣ ʬʦʨʤʫʣʘ ʨʦʪʦʨʜʳץ שʘʥʰʘʣʳץʪʳ çʢװʰʧʝʥè 

ʞᴅʥʝ ץʘʥʜʘʡ ʞʳʣʜʘʤʜʳץʧʝʥ ʘʡʥʘʣʳʧ ʪײʨסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ɾʝʣ ʵʥʝʨʛʠʷʩʳʥʳש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʩʳ ï ʦʥʳץ שʫʘʪʳ. ʆʣ ʢʝʣʝʩʽ 

ʬʦʨʤʫʣʘʤʝʥ ʘʥʳץʪʘʣʘʜʳ: 

 

 (7) 

 

ʤײʥʜʘסʳ ɟ ï ʘʫʘʥʳש ʪʳסʳʟʜʳסʳ, A ï ʨʦʪʦʨ ʘʫʜʘʥʳ, v ï ʞʝʣ ʞʳʣʜʘʤʜʳסʳ. ɹײʣ 

ʬʦʨʤʫʣʘʜʘʥ ʝש ʤʘשʳʟʜʳ ץʦʨʳʪʳʥʜʳ ï ץʫʘʪ ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥʳש ʢʫʙʳʥʘ 

ʪᴅʫʝʣʜʽ, ʷסʥʠ ʞʝʣ ʘʟʜʘʧ ʢװʰʝʡʩʝ ʜʝ, ʵʥʝʨʛʠʷ ᴇʥʜʽʨʫ ʙʽʨʥʝʰʝ ʝʩʝ ʘʨʪʘʜʳ. 

ɾʝʣ ʛʝʥʝʨʘʪʦʨʳʥʜʘ ʘʣʳʥסʘʥ ʵʥʝʨʛʠʷ ʪʦʣʳץʪʘʡ ʧʘʡʜʘʣʳ ʞײʤʳʩץʘ 

ʞײʤʩʘʣʤʘʡʜʳ. ʕʥʝʨʛʠʷʥʳש ʙʽʨ ʙᴇʣʽʛʽ װʡʢʝʣʽʩ, ʘʫʘ ʢʝʜʝʨʛʽʩʽ ʞᴅʥʝ ʵʣʝʢʪʨʣʽʢ 

ʰʳסʳʥʜʘʨסʘ ʢʝʪʝʜʽ. ʆʩʳʥʳ ʩʠʧʘʪʪʘʫ װʰʽʥ ʧʘʡʜʘʣʳ ᴅʩʝʨ ʢʦʵʬʬʠʮʠʝʥʪʽ 

ʝʥʛʽʟʽʣʝʜʽ: 

 

 
(8) 

 

ʤײʥʜʘסʳ ɖ ï ʪʠʽʤʜʽʣʽʢ. ɹײʣ ʰʘʤʘʥʳש ʤᴅʥʽ ᴅʨץʘʰʘʥ 1-ʜʝʥ ʢʽʰʽ ʙʦʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, 7-ʩʳʥʳʧ ʜʝשʛʝʡʽʥʜʝ ץʘʨʘʧʘʡʳʤ ʪᴅʫʝʣʜʽʣʽʢʪʝʨ ʜʝ ʘʪʘʧ 

ᴇʪʽʣʝʜʽ: ʞʝʣ ʞʳʣʜʘʤʜʳסʳ ʘʨʪץʘʥ ʩʘʡʳʥ ץʘʣʘץʰʘʣʘʨʜʳש ʘʡʥʘʣʫ ʞʳʣʜʘʤʜʳסʳ 

ᴇʩʝʜʽ, ʘʣ ʙײʣ ʛʝʥʝʨʘʪʦʨ ᴇʥʜʽʨʝʪʽʥ ʢʝʨʥʝʫ ʤʝʥ ץʫʘʪʪʳש ʘʨʪʫʳʥʘ ᴅʢʝʣʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ʙײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʞײʤʳʩ ʽʩʪʝʫʽʥʽש 

ʪʦʣʳץ ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʽʥ ʪװʩʽʥʽʧ, ʥʝʛʽʟʛʽ ʬʦʨʤʫʣʘʣʘʨ ʤʝʥ ʦʣʘʨʜʳש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʳʥ ʤʝשʛʝʨʝʜʽ. ɹײʣ ʙʽʣʽʤ ʢʝʣʝʩʽ ʢʝʟʝשʜʝ ʝʩʝʧ ʰʳסʘʨʫ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪ 

ʞװʨʛʽʟʫ װʰʽʥ ץʘʞʝʪʪʽ ʪʝʦʨʠʷʣʳץ ʙʘʟʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

3. ʊʘϨʳʨʳʧ ʙʦʡʳʥʰʘ ʝʩʝʧ ʰʳϤʘʨʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ʪʝʦʨʠʷʣʳץ ʙᴇʣʽʤʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ ʬʠʟʠʢʘʣʳץ 

 .ʳʣʳ ʙʝʢʽʪʝʜʽץʘʨʫ ʘʨסʝʩʝʧʪʝʨ ʰʳ ץʳʤʜʘʨ ʤʝʥ ʬʦʨʤʫʣʘʣʘʨʜʳ ʧʨʘʢʪʠʢʘʣʳסײ

A
P

t
=

P Mw=

31

2
P Avr=

ʧʘʡʜʘʣʳ

ʪʦʣʳʢ

P

P
h=



Actual problems of modern science ς 2026 

300 

ɽʩʝʧ ʰʳסʘʨʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʞʝʣ ʞʳʣʜʘʤʜʳסʳ, ʢװʰ, ʞײʤʳʩ, ץʫʘʪ, 

ʘʡʥʘʣʫ ץʦʟסʘʣʳʩʳ ʞᴅʥʝ ʵʥʝʨʛʠʷ ʪװʨʣʝʥʫʽ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʥʘץʪʳ ʩʘʥʜʘʨ 

ʘʨץʳʣʳ ʢᴇʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʢʝʟʝש ʦʣʘʨʜʳש ʬʦʨʤʫʣʘʥʳ ʜײʨʳʩ ʪʘשʜʘʫ, 

ᴇʣʰʝʤ ʙʽʨʣʽʢʪʝʨʽʥ ʪװʨʣʝʥʜʽʨʫ, ʝʩʝʧʪʝʫ ʥᴅʪʠʞʝʩʽʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ 

ʤʘסʳʥʘʩʳʥ ʪװʩʽʥʜʽʨʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣʘʜʳ. 

ɸʣʜʳʤʝʥ ʦץʫʰʳʣʘʨסʘ ץʘʨʘʧʘʡʳʤ ʜʝשʛʝʡʜʝʛʽ ʝʩʝʧʪʝʨ ײʩʳʥʳʣʘʜʳ. 

ʄʳʩʘʣʳ, ʞʝʣʜʽש ʢʠʥʝʪʠʢʘʣʳץ ʵʥʝʨʛʠʷʩʳʥ ʝʩʝʧʪʝʫ װʰʽʥ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ 

 :ʦʣʜʘʥʳʣʘʜʳץ

 

  

ʄʳʩʘʣʳ, ʤʘʩʩʘʩʳ 2 ʢʛ ʘʫʘ ʘסʳʥʳ 5 ʤ/ʩ ʞʳʣʜʘʤʜʳץʧʝʥ ץʦʟסʘʣʘʜʳ ʜʝʣʽʢ. 

ʆʥʜʘ ʦʥʳש ʢʠʥʝʪʠʢʘʣʳץ ʵʥʝʨʛʠʷʩʳ: 

 

  

 

ɹײʣ ʝʩʝʧ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʞʝʣʜʽץ שʦʟסʘʣʳʩ ʵʥʝʨʛʠʷʩʳ ʙʘʨ ʝʢʝʥʽʥ ʞᴅʥʝ 

ʞʳʣʜʘʤʜʳץ ʘʨʪץʘʥ ʩʘʡʳʥ ʵʥʝʨʛʠʷ ʤᴇʣʰʝʨʽʥʽש ʜʝ ᴇʩʝʪʽʥʽʥ ʪװʩʽʥʝʜʽ. 

ʂʝʣʝʩʽ ʝʩʝʧʪʝʨʜʝ ʞײʤʳʩ סײʳʤʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɽʛʝʨ ʞʝʣ ץʘʣʘץʰʘסʘ 10 ʅ 

ʢװʰʧʝʥ ᴅʩʝʨ ʝʪʽʧ, ʦʥʳ 0,5 ʤ ץʘʰʳץʪʳץץʘ ʞʳʣʞʳʪʩʘ, ʘʪץʘʨʳʣסʘʥ ʞײʤʳʩ: 

 

  
  

 

ʆʩʳ ʝʩʝʧ ʘʨץʳʣʳ ʞʝʣʜʽץ שʘʣʘץʰʘʣʘʨסʘ ᴅʩʝʨ ʝʪʽʧ, ʤʝʭʘʥʠʢʘʣʳץ ʞײʤʳʩ 

ʘʪץʘʨʘʪʳʥʳ ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

ʆʜʘʥ ʢʝʡʽʥ ץʫʘʪץʘ ʙʘʡʣʘʥʳʩʪʳ ʝʩʝʧʪʝʨ ʦʨʳʥʜʘʣʘʜʳ. ɽʛʝʨ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ 

20 ɼʞ ʞײʤʳʩ ʞʘʩʘʧ, ʦʥʳ 4 ʩʝʢʫʥʜʪʘ ʦʨʳʥʜʘʩʘ, ʦʥʜʘ ʦʥʳץ שʫʘʪʳ: 

 

  

 

 

 

ɹײʣ ʝʩʝʧ ʦץʫʰʳʣʘʨסʘ ץʫʘʪʪʳש ʫʘץʳʪ ʙʽʨʣʽʛʽʥʜʝʛʽ ʞײʤʳʩ ʝʢʝʥʽʥ ʪװʩʽʥʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʪʝʦʨʠʷʣʳץ ץʫʘʪʳʥ ʝʩʝʧʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʝʩʝʧʪʝʨ ʜʝ 

ʙʝʨʽʣʝʜʽ. ʄʳʩʘʣʳ, ʘʫʘʥʳש ʪʳסʳʟʜʳסʳ 1,2 ʢʛ/ʤ3, ʨʦʪʦʨ ʘʫʜʘʥʳ 0,5 ʤ2, ʞʝʣ 

ʞʳʣʜʘʤʜʳסʳ 4 ʤ/ʩ ʙʦʣסʘʥʜʘ ʞʝʣ ʘסʳʥʳʥʳץ שʫʘʪʳ: 
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ɹײʣ ʝʩʝʧ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥʳש ʛʝʥʝʨʘʪʦʨ ץʫʘʪʳʥʘ ᴇʪʝ 

ʢװʰʪʽ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʙʘʡץʘʡʜʳ. 

ɸʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩץʘ ʙʘʡʣʘʥʳʩʪʳ ץʘʨʘʧʘʡʳʤ ʝʩʝʧʪʝʨ ʜʝ ʝʥʛʽʟʽʣʝʜʽ. ɽʛʝʨ 

ʨʦʪʦʨ ʨʘʜʠʫʩʳ 0,2 ʤ, ʘʣ ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳסʳ 10 ʨʘʜ/ʩ ʙʦʣʩʘ, ʦʥʜʘ ץʘʣʘץʰʘ 

 :ʳסʞʳʣʜʘʤʜʳ ץʪʳץʩʳʟʳ שʰʳʥʳײ

 

  
 

 

 

ɹײʣ ʝʩʝʧ ʘʡʥʘʣʫ ץʦʟסʘʣʳʩʳ ʤʝʥ ʩʳʟʳץʪʳץ ץʦʟסʘʣʳʩ ʘʨʘʩʳʥʜʘסʳ 

ʙʘʡʣʘʥʳʩʪʳ ʪװʩʽʥʜʽʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʉʦʥʜʘʡ-ʘץ ʧʘʡʜʘʣʳ ᴅʩʝʨ ʢʦʵʬʬʠʮʠʝʥʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʩʝʧʪʝʨ ʜʝ 

 ʫʘʪ 50 ɺʪ, ʘʣץ ץʳʥʳʥʘʥ ʘʣʳʥʘʪʳʥ ʪʦʣʳסʘʨʘʩʪʳʨʳʣʘʜʳ. ɽʛʝʨ ʞʝʣ ʘץ

ʛʝʥʝʨʘʪʦʨʜʳש ʧʘʡʜʘʣʳ ץʫʘʪʳ 15 ɺʪ ʙʦʣʩʘ, ʦʥʜʘ ʇᴄʂ: 

 

 
 

 

 

 

ɹײʣ ʝʩʝʧ ʥʘץʪʳ ײץʨʳʣסʳʜʘ ʵʥʝʨʛʠʷʥʳש ʙʽʨ ʙᴇʣʽʛʽ ʰʳסʳʥʜʘʣʘʪʳʥʳʥ 

ʪװʩʽʥʜʽʨʝʜʽ. 

ʆʩʳ ʢʝʟʝשʜʝ ʝʩʝʧʪʝʨʜʽ ʙʽʨʪʽʥʜʝʧ ʢװʨʜʝʣʝʥʜʽʨʫ ײʩʳʥʳʣʘʜʳ. ɸʣʜʳʤʝʥ ʙʽʨ 

ʬʦʨʤʫʣʘʤʝʥ ʰʳסʘʨʳʣʘʪʳʥ ץʘʨʘʧʘʡʳʤ ʝʩʝʧʪʝʨ ʦʨʳʥʜʘʣʘʜʳ, ʢʝʡʽʥ ʙʽʨʥʝʰʝ 

ʰʘʤʘʥʳ ʩʘʣʳʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ, ʩʦשʳʥʜʘ ʰʘסʳʥ ʪᴅʞʽʨʠʙʝʣʽʢ ʤᴅʣʽʤʝʪʪʝʨʛʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʝʩʝʧʪʝʨ ʙʝʨʽʣʝʜʽ. ʄʳʩʘʣʳ, ʞʝʣ ʞʳʣʜʘʤʜʳסʳ 2 ʤ/ʩ-ʪʝʥ 4 ʤ/ʩ-ʢʝ 

ʘʨʪץʘʥʜʘ ץʫʘʪʪʳץ שʘʣʘʡ ᴇʟʛʝʨʝʪʽʥʽʥ ʩʘʣʳʩʪʳʨʫ ʩʠʷץʪʳ ʪʘʧʩʳʨʤʘʣʘʨ 

ʦץʫʰʳʣʘʨʜʳש ʪʘʣʜʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʝʩʝʧ ʰʳסʘʨʫ ʙʘʨʳʩʳʥʜʘ ʢʝʣʝʩʽ ᴅʜʽʩʪʝʤʝʣʽʢ ʪʘʣʘʧʪʘʨ 

ʩʘץʪʘʣʘʜʳ: ʝʩʝʧ ʰʘʨʪʳ ʤץײʠʷʪ ʦץʳʣʘʜʳ, ʙʝʨʽʣʛʝʥ ʰʘʤʘʣʘʨ ʞʘʟʳʣʘʜʳ, ʍɹɾ-סʘ 

ʢʝʣʪʽʨʽʣʝʜʽ, ץʘʞʝʪʪʽ ʬʦʨʤʫʣʘ ʪʘשʜʘʣʘʜʳ, ʝʩʝʧʪʝʫ ʦʨʳʥʜʘʣʘʜʳ ʞᴅʥʝ ʩʦשʳʥʜʘ 

ʞʘʫʘʧʪʳש ʬʠʟʠʢʘʣʳץ ʤʘסʳʥʘʩʳ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʄײʥʜʘʡ ʞװʡʝʣʽ ʞײʤʳʩ 

ʦץʫʰʳʣʘʨʜʳש ʪʝʢ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʫ ʝʤʝʩ, ʬʠʟʠʢʘʣʳץ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ 

ʜʘ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ʆʩʳʣʘʡʰʘ, װʰʽʥʰʽ ʢʝʟʝשʜʝ ʝʩʝʧ ʰʳסʘʨʫ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʞײʤʳʩ ʽʩʪʝʫ 

ʧʨʠʥʮʠʧʽʥ ʩʘʥʜʳץ ʪײʨסʳʜʘʥ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʢʝʟʝש ʪʝʦʨʠʷʣʳץ 

ʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʤʘʟʤײʥʤʝʥ ʙʝʢʽʪʽʧ, ʢʝʣʝʩʽ ʢʝʟʝשʜʝʨʜʝʛʽ ʤʦʜʝʣʴ ײץʨʘʩʪʳʨʫ 

ʤʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʞװʨʛʽʟʫʛʝ ʜʘʡʳʥʜʳץ ʞʘʩʘʡʜʳ. 

4. ϧϰʨʘʣʜʘʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʜʘʡʳʥʜʘʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʤʦʜʝʣʽʥ ײץʨʘʩʪʳʨʫ װʰʽʥ ץʘʞʝʪʪʽ ʙʘʨʣʳץ 

 .ʨʜʝ ʜʘʡʳʥʜʘʣʘʜʳװʡʝʣʽ ʪװʪʘʣʳʧ, ʞץʨʘʣʜʘʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨ ʘʣʜʳʥ ʘʣʘ ʘʥʳײץ

ɾʦʙʘʥʳש ʩᴅʪʪʽ ʦʨʳʥʜʘʣʫʳ ʦʩʳ ʢʝʟʝשʥʽש ʜײʨʳʩ ײʡʳʤʜʘʩʪʳʨʳʣʫʳʥʘ ʪʽʢʝʣʝʡ 
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ʙʘʡʣʘʥʳʩʪʳ, ʩʝʙʝʙʽ ץʘʞʝʪʪʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʪʦʣʳץ ᴅʨʽ ʜײʨʳʩ ʪʘשʜʘʣʫʳ 

ʤʦʜʝʣʴʜʽש ʞײʤʳʩ ʽʩʪʝʫ ʩʘʧʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. 

ɸʣʜʳʤʝʥ ײץʨʳʣסʳʥʳש ʥʝʛʽʟʛʽ ʙᴇʣʽʢʪʝʨʽ ʘʥʳץʪʘʣʘʜʳ. ɾʝʣ ʛʝʥʝʨʘʪʦʨʳ 

ʤʦʜʝʣʽʥ ʞʘʩʘʫ װʰʽʥ ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨ ץʘʞʝʪ: ʨʦʪʦʨ (ץʘʣʘץʰʘʣʘʨ), 

ʘʡʥʘʣʤʘʣʳ ʙʽʣʽʢ, ʵʣʝʢʪʨ ʛʝʥʝʨʘʪʦʨʳ (ʰʘסʳʥ ʤʦʪʦʨ), ʪʽʨʝʢ ײץʨʳʣʳʤ (ʢʘʨʢʘʩ), 

ʩʦʥʜʘʡ-ʘץ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʪʽʨʢʝʫʛʝ ʘʨʥʘʣסʘʥ ײץʨʘʣʜʘʨ. פʘʣʘץʰʘʣʘʨ ʞʝשʽʣ ᴅʨʽ 

ʙʝʨʽʢ ʤʘʪʝʨʠʘʣʜʘʥ (ʧʣʘʩʪʠʢ, ʢʘʨʪʦʥ, ʬʘʥʝʨʘ) ʞʘʩʘʣʫʳ ʤװʤʢʽʥ. ɹʽʣʽʢ ʨʝʪʽʥʜʝ 

ʘסʘʰ ʪʘʷץʰʘ ʥʝʤʝʩʝ ʤʝʪʘʣʣ ᴇʟʝʢ ץʦʣʜʘʥʳʣʘʜʳ. ɻʝʥʝʨʘʪʦʨ ʨʝʪʽʥʜʝ ʰʘסʳʥ 

ʪײʨʘץʪʳ ʪʦʢ ץʦʟסʘʣʪץʳʰʳ (DC ʤʦʪʦʨ) ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ʩʝʙʝʙʽ ʦʣ ʘʡʥʘʣסʘʥ ʢʝʟʜʝ 

ʵʣʝʢʪʨ ʪʦʛʳʥ ᴇʥʜʽʨʝ ʘʣʘʜʳ. 

 ʜʠʦʜ (LED ʰʘʤ), ʨʝʟʠʩʪʦʨץʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣʜʘʨ ʨʝʪʽʥʜʝ ʩʳʤʜʘʨ, ʞʘʨʳפ

 ,ʨʘʥʜʘʣʘʨײʞʝʣʽʤ, ʠʟʦʣʝʥʪʘ ʞᴅʥʝ ʙʝʢʽʪʫ ʵʣʝʤʝʥʪʪʝʨʽ (ʙ ,(ʜʘʡʜʘסʘʥ ʞʘסʘʞʝʪ ʙʦʣץ)

ʩʢʦʪʯ) ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ʵʣʝʤʝʥʪʪʝʨ ʵʣʝʢʪʨ ʪʽʟʙʝʛʽʥ ײץʨʫסʘ ʞᴅʥʝ ײץʨʳʣסʳ 

ʙᴇʣʰʝʢʪʝʨʽʥ ʙʽʨʽʢʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ,ʳʰסʨʘʫʳʰ, ʩʳʟײʙ ,(ץʢʘʥʮʝʣʷʨʣʳ) ץʘʡʰʳ, ʧʳʰʘץ ʘʪʘʨʳʥʘץ ʨʘʣʜʘʨײפ

 ʨʘʣʜʘʨײץ ʣײʜʘʡʜʘ ʞʝʣʽʤ ʧʠʩʪʦʣʝʪʽ ʢʽʨʝʜʽ. ɹסʘʥ ʞʘסʘʞʝʪ ʙʦʣץ ʘʨʳʥʜʘʰ ʞᴅʥʝץ

ʙᴇʣʰʝʢʪʝʨʜʽ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ײץʨʘʩʪʳʨʫ ʞײʤʳʩʪʘʨʳʥ ʦʨʳʥʜʘʫסʘ ץʘʞʝʪ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʵʢʩʧʝʨʠʤʝʥʪ ʞװʨʛʽʟʫʛʝ ʘʨʥʘʣסʘʥ ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳ ʜʘ 

ʜʘʡʳʥʜʘʣʘʜʳ. ʆʣʘʨסʘ ʘʥʝʤʦʤʝʪʨ (ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥ ᴇʣʰʝʫ װʰʽʥ), ʤʫʣʴʪʠʤʝʪʨ 

(ʢʝʨʥʝʫ ʤʝʥ ʪʦʢʪʳ ᴇʣʰʝʫ װʰʽʥ), ʪʘʭʦʤʝʪʨ (ʘʡʥʘʣʫ ʞʠʽʣʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ) 

ʞʘʪʘʜʳ. ɽʛʝʨ ʘʨʥʘʡʳ ײץʨʘʣʜʘʨ ʙʦʣʤʘʩʘ, ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥ ʰʘʤʘʤʝʥ ʘʥʳץʪʘʫ 

ʥʝʤʝʩʝ ʘʡʥʘʣʫ ʞʠʽʣʽʛʽʥ ʩʘʥʘʫ ʩʠʷץʪʳ ץʘʨʘʧʘʡʳʤ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ. 

ɹײʣ ʢʝʟʝשʜʝ ץʘʫʽʧʩʽʟʜʽʢ ʝʨʝʞʝʣʝʨʽʥʝ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. ʆץʫʰʳʣʘʨ 

ᴇʪʢʽʨ ײץʨʘʣʜʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʛʝʥʜʝ ʘʙʘʡ ʙʦʣʫ, ʵʣʝʢʪʨ ʪʽʟʙʝʛʽʥ ʜײʨʳʩ ץʦʩʫ, 

 ʞʝʣʜʝʪʢʽʰ ʥʝʤʝʩʝ ʞʝʣ ʢᴇʟʽʤʝʥ ץʘ ʞʦʣ ʙʝʨʤʝʫ, ʩʦʥʜʘʡ-ʘסʪʘʣʫץʡʳײʘ ʪץʳʩץ

ʞײʤʳʩ ʢʝʟʽʥʜʝ ץʘʫʽʧʩʽʟ ʘʨʘץʘʰʳץʪʳץ ʩʘץʪʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʨʘʣʳ ʥײʩץʘʫʣʳץ 

ʘʣʘʜʳ. 

ʄʦʜʝʣʴ ײץʨʘʩʪʳʨʫ ʧʨʦʮʝʩʽʥʜʝ ʦץʫʰʳʣʘʨ ײץʨʳʣסʳʥʳש ʞײʤʳʩ ʽʩʪʝʫ 

ʧʨʠʥʮʠʧʽʥ ʪװʩʽʥʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞʦʣʜʘʨʳʥ ʜʘ 

 ʩʘʥʳʥ שʧʽʰʽʥʽʥ ᴇʟʛʝʨʪʫ, ʦʣʘʨʜʳ שʰʘʣʘʨʜʳץʘʣʘץ ,ʘʨʘʩʪʳʨʘʜʳ. ʄʳʩʘʣʳץ

ʘʨʪʪʳʨʫ ʥʝʤʝʩʝ ʩײʡʳץʪʳץ ʢᴇʣʝʤʽʥ ᴇʟʛʝʨʪʫ ʘʨץʳʣʳ ʪᴅʞʽʨʠʙʝʣʝʨ ʞװʨʛʽʟʽʣʝʜʽ. ɹײʣ 

ʦץʫʰʳʣʘʨʜʳש ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ᴇʟ ʙʝʪʽʥʰʝ ʰʝʰʽʤ 

 .ʧʘʣ ʝʪʝʜʽץʘ ʳסʘʣʳʧʪʘʩʪʳʨʫץ ʘʙʽʣʝʪʪʝʨʽʥץ ʘʙʳʣʜʘʫץ

5. ϧϰʨʳʣϤʳʥʳϬ ʩʳʟʙʘʩʳʥ ʞʘʩʘʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʤʦʜʝʣʽʥʽײץ שʨʳʣʳʤʳʥ ʘʣʜʳʥ ʘʣʘ 

ʞʦʩʧʘʨʣʘʧ, ʦʥʳץ שʘʨʘʧʘʡʳʤ ʪʝʭʥʠʢʘʣʳץ ʩʳʟʙʘʩʳʥ ʞʘʩʘʡʜʳ. ʉʳʟʙʘ ï ʙʦʣʘʰʘץ 

 ʨʳʩ ʞᴅʥʝײʪʘʥ ʦʣ ʤʦʜʝʣʴʜʽ ʜץçʞʦʩʧʘʨʳè ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʦʥʜʳ שʳʥʳסʨʳʣײץ

ʪʠʽʤʜʽ ײץʨʘʩʪʳʨʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

ɸʣʜʳʤʝʥ ײץʨʳʣסʳʥʳש ʥʝʛʽʟʛʽ ʙᴇʣʽʢʪʝʨʽ ʘʥʳץʪʘʣʳʧ, ʦʣʘʨʜʳש ᴇʟʘʨʘ 

ʦʨʥʘʣʘʩʫʳ ʙʝʣʛʽʣʝʥʝʜʽ. ɾʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳץ שʘʨʘʧʘʡʳʤ ײץʨʳʣʳʤʳ ʢʝʣʝʩʽ 

ʵʣʝʤʝʥʪʪʝʨʜʝʥ ʪײʨʘʜʳ: ץʘʣʘץʰʘʣʘʨ (ʨʦʪʦʨ), ʘʡʥʘʣʤʘʣʳ ʙʽʣʽʢ, ʛʝʥʝʨʘʪʦʨ (ʰʘסʳʥ 

ʤʦʪʦʨ), ʪʽʨʝʢ (ʢʘʨʢʘʩ) ʞᴅʥʝ ʵʣʝʢʪʨ ʪʽʟʙʝʛʽ (ʩʳʤʜʘʨ, ʞʘʨʳץʜʠʦʜ). ʆץʫʰʳʣʘʨ ʦʩʳ 

ʙᴇʣʽʢʪʝʨʜʽש ʙʽʨ-ʙʽʨʽʤʝʥ ץʘʣʘʡ ʙʘʡʣʘʥʳʩʘʪʳʥʳʥ ʩʳʟʙʘ ʪװʨʽʥʜʝ ʢᴇʨʩʝʪʝʜʽ. 
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ʉʫʨʝʪ 1. ɾʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳϬ ʩϰʣʙʘʩʳ. 

 

ʉʳʟʙʘʜʘ ʨʦʪʦʨʜʳש ʦʨʥʘʣʘʩʫʳ ʞᴅʥʝ ʦʥʳש ʙʽʣʽʢʧʝʥ ʙʘʡʣʘʥʳʩʳ ʥʘץʪʳ 

ʢᴇʨʩʝʪʽʣʫʽ ʪʠʽʩ. ɹʽʣʽʢ ʛʝʥʝʨʘʪʦʨסʘ ʪʽʢʝʣʝʡ ʞʘʣסʘʥʳʧ, ʘʡʥʘʣʫ ץʦʟסʘʣʳʩʳʥ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳʥʘ ʪװʨʣʝʥʜʽʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʛʝʥʝʨʘʪʦʨʜʘʥ ʰʳסʘʪʳʥ ʩʳʤʜʘʨ 

ʞʘʨʳץʜʠʦʜץʘ (ʥʝʤʝʩʝ ʙʘʩץʘ ʪײʪʳʥʫʰʳסʘ) ץʦʩʳʣʘʪʳʥʳ ʙʝʣʛʽʣʝʥʝʜʽ. ɹײʣ ʞʝʨʜʝ 

ʵʣʝʢʪʨ ʪʽʟʙʝʛʽʥʽץ שʘʨʘʧʘʡʳʤ ʩʭʝʤʘʩʳʥ ʢᴇʨʩʝʪʫ ʤʘשʳʟʜʳ. 

ʉʳʟʙʘ ʞʘʩʘʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ᴇʣʰʝʤʜʝʨʛʝ ʜʝ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. 

 ʙʠʽʢʪʽʛʽ ʰʘʤʘʤʝʥ שʳ, ʨʦʪʦʨ ʜʠʘʤʝʪʨʽ, ʪʽʨʝʢʪʽסʟʳʥʜʳײ שʰʘʣʘʨʜʳץʘʣʘפ

ʙʝʣʛʽʣʝʥʝʜʽ. ɹײʣ ʤʦʜʝʣʴʜʽש ʪײʨʘץʪʳʣʳסʳʥ ʞᴅʥʝ ʪʠʽʤʜʽ ʞײʤʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. פʘʨʘʧʘʡʳʤ ʧʨʦʧʦʨʮʠʷʣʘʨ ʩʘץʪʘʣʫʳ ʪʠʽʩ, ʤʳʩʘʣʳ: ץʘʣʘץʰʘ ײʟʳʥʜʳסʳ 

ʘʨʪץʘʥ ʩʘʡʳʥ ʘʡʥʘʣʫ ʤʦʤʝʥʪʽ ʘʨʪʫʳ ʤװʤʢʽʥ. 

ʉʳʟʙʘ ץʦʣʤʝʥ ʥʝʤʝʩʝ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʘʨץʳʣʳ (ʤʳʩʘʣʳ, ץʘʨʘʧʘʡʳʤ 

ʛʨʘʬʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʘ) ʦʨʳʥʜʘʣʫʳ ʤװʤʢʽʥ. ɽש ʙʘʩʪʳʩʳ ï ʩʳʟʙʘ 

ʪװʩʽʥʽʢʪʽ, ʙʝʣʛʽʣʝʥʛʝʥ ʞᴅʥʝ ʙʘʨʣʳץ ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨ ʢᴇʨʩʝʪʽʣʛʝʥ ʙʦʣʫʳ ʢʝʨʝʢ. 

ᴄʨʙʽʨ ʙᴇʣʽʢ ʘʪʘʫʤʝʥ ʙʝʣʛʽʣʝʥʽʧ, ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ץʳʩץʘʰʘ ʪװʩʽʥʜʽʨʤʝ 

ʙʝʨʽʣʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ײץʨʳʣסʳʥʳש ʞײʤʳʩ ʧʨʠʥʮʠʧʽʥ 

ʩʳʟʙʘ ʘʨץʳʣʳ ʪװʩʽʥʜʽʨʫʛʝ ʪʳʨʳʩʘʜʳ: ʞʝʣ Ÿ ץʘʣʘץʰʘ ʘʡʥʘʣʘʜʳ Ÿ ʙʽʣʽʢ 

 ʣײʤʳʩ ʽʩʪʝʡʜʽ Ÿ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹײʘʣʘʜʳ Ÿ ʛʝʥʝʨʘʪʦʨ ʞסʦʟץ

ʙʘʡʣʘʥʳʩ ʩʳʟʙʘʜʘ ʙʘסʳʪʪʘʫʰʳ ʩʪʨʝʣʢʘʣʘʨ ʘʨץʳʣʳ ʢᴇʨʩʝʪʽʣʫʽ ʤװʤʢʽʥ. 

6. ʄʦʜʝʣʴʜʽ Ϩϰʨʘʩʪʳʨʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ʘʣʜʳʥ ʘʣʘ ʞʘʩʘʣסʘʥ ʩʳʟʙʘסʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʞʝʣ 

ʛʝʥʝʨʘʪʦʨʳ ʤʦʜʝʣʽʥ ʪᴅʞʽʨʠʙʝʣʽʢ ʪװʨʜʝ ײץʨʘʩʪʳʨʘʜʳ. ʊʝʦʨʠʷʣʳץ ʙʽʣʽʤ ʥʘץʪʳ 

ᴅʨʝʢʝʪʢʝ ʘʡʥʘʣʳʧ, ʦץʫʰʳʣʘʨ ײץʨʳʣסʳʥʳש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʽʥ ᴇʟ ץʦʣʳʤʝʥ 

ʞװʟʝʛʝ ʘʩʳʨʘʜʳ. 

ɸʣʜʳʤʝʥ ײץʨʳʣסʳʥʳש ʥʝʛʽʟʛʽ ʙᴇʣʽʢʪʝʨʽ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ʙʽʨʽʢʪʽʨʽʣʝʜʽ. 

ɹʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʨʦʪʦʨ (ץʘʣʘץʰʘʣʘʨ) ʜʘʡʳʥʜʘʣʳʧ, ʙʽʣʽʢʢʝ ʤʳץʪʘʧ ʙʝʢʽʪʽʣʝʜʽ. 

 ʣײʘʞʝʪ, ʩʝʙʝʙʽ ʙץ ʨʳʰʧʝʥ ʦʨʥʘʣʘʩʫʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʫײʙʽʨʜʝʡ ʙ שʰʘʣʘʨʜʳץʘʣʘפ

ʘʡʥʘʣʫʜʳש ʪײʨʘץʪʳʣʳסʳ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. ʆʜʘʥ ʢʝʡʽʥ ʙʽʣʽʢ 

ʛʝʥʝʨʘʪʦʨסʘ (ʰʘסʳʥ ʤʦʪʦʨסʘ) ʞʘʣסʘʥʘʜʳ. ɹײʣ ץʦʩʳʣʳʩ ʙʝʨʽʢ ʙʦʣʫʳ ʪʠʽʩ, 

ᴇʡʪʢʝʥʽ ʘʡʥʘʣʫ ץʦʟסʘʣʳʩʳ ʜᴅʣ ʦʩʳ ʞʝʨ ʘʨץʳʣʳ ʙʝʨʽʣʝʜʽ. 
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ʂʝʣʝʩʽ ץʘʜʘʤʜʘ ʛʝʥʝʨʘʪʦʨ ʪʽʨʝʢʢʝ ʦʨʥʘʪʳʣʘʜʳ. ʊʽʨʝʢ ײץʨʳʣʳʤ ʤʦʜʝʣʴʜʽש 

ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽ ʢʝʨʝʢ, ʩʦʥʜʳץʪʘʥ ʦʥʳש ʪʝשʛʝʨʽʤʜʽ ʞᴅʥʝ ʙʝʨʽʢ 

ʙʦʣʫʳʥʘ ʢᴇשʽʣ ʙᴇʣʽʥʝʜʽ. פʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʪʽʨʝʢ ץʦʩʳʤʰʘ ʵʣʝʤʝʥʪʪʝʨʤʝʥ 

ʥʳסʘʡʪʳʣʘʜʳ. 

ʆʜʘʥ ʢʝʡʽʥ ʵʣʝʢʪʨ ʪʽʟʙʝʛʽ ײץʨʘʩʪʳʨʳʣʘʜʳ. ɻʝʥʝʨʘʪʦʨʜʳש ʝʢʽ ʰʳסʳʩʳ 

ʩʳʤʜʘʨ ʘʨץʳʣʳ ʞʘʨʳץʜʠʦʜץʘ (LED ʰʘʤסʘ) ץʦʩʳʣʘʜʳ. ʇʦʣʷʨʣʳץʪʳ ʩʘץʪʘʫ 

ʤʘשʳʟʜʳ: ʜײʨʳʩ ץʦʩʳʣסʘʥ ʞʘסʜʘʡʜʘ ץʘʣʘץʰʘʣʘʨ ʘʡʥʘʣסʘʥʜʘ ʞʘʨʳץʜʠʦʜ 

ʞʘʥʘʜʳ. ɽʛʝʨ ʰʘʤ ʞʘʥʙʘʩʘ, ʩʳʤʜʘʨʜʳץ שʦʩʳʣʫʳʥ ʪʝʢʩʝʨʽʧ, ʧʦʣʷʨʣʳץʪʳ 

ʘʫʳʩʪʳʨʳʧ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 

 ץʳʟʜʳ ʧʨʘʢʪʠʢʘʣʳשʫʰʳʣʘʨ ʙʽʨʥʝʰʝ ʤʘץʨʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʦײפ

ʜʘסʜʳʣʘʨʜʳ ʤʝשʛʝʨʝʜʽ: ʙᴇʣʰʝʢʪʝʨʜʽ ʜᴅʣ ʦʨʥʘʣʘʩʪʳʨʫ, ʙʝʢʽʪʫ, ʵʣʝʢʪʨ ʪʽʟʙʝʛʽʥ 

ʜײʨʳʩ ײץʨʫ ʞᴅʥʝ ײץʨʳʣסʳʥʳש ʞײʤʳʩץʘ ʞʘʨʘʤʜʳʣʳסʳʥ ʪʝʢʩʝʨʫ. ʉʦʥʳʤʝʥ 

 .ʩʽʥʝʜʽװʪʳ ʪץʳʟʤʝʪʽʥ ʥʘץ שᴅʨ ʵʣʝʤʝʥʪʽʥʽ שʳʥʳסʨʳʣײץ ʘʪʘʨ, ʦʣʘʨץ

ʄʦʜʝʣʴʜʽ ײץʨʘʩʪʳʨʫ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʦʥʳש ʙʘʩʪʘʧץʳ ʞײʤʳʩ 

 ʳʣʳץʠ ʞʝʣ ʘʨסʘʙʽʣʝʪʪʽʣʽʛʽ ʪʝʢʩʝʨʽʣʝʜʽ. ʄʳʩʘʣʳ, ʞʝʣʜʝʪʢʽʰ ʥʝʤʝʩʝ ʪʘʙʠץ

 ʤʳʩײʨʳʩ ʞײʩʳʥʳʣʘʜʳ. ɽʛʝʨ ʛʝʥʝʨʘʪʦʨ ʜײ ʰʘʣʘʨʜʳ ʘʡʥʘʣʜʳʨʳʧ ʢᴇʨʫץʘʣʘץ

ʽʩʪʝʩʝ, ʞʘʨʳץʜʠʦʜʪʳש ʞʘʥʫʳ ʘʨץʳʣʳ ʵʥʝʨʛʠʷʥʳש ʪװʨʣʝʥʫʽ ʙʘʡץʘʣʘʜʳ. 

ɹײʣ ʢʝʟʝשʜʝ ʪʝʦʨʠʷ ʤʝʥ ʧʨʘʢʪʠʢʘ ʪʦʣʳץ ʙʽʨʽʛʝʜʽ: ʦץʫʰʳʣʘʨ ʞʝʣ 

ʵʥʝʨʛʠʷʩʳʥʳש ʤʝʭʘʥʠʢʘʣʳץ ץʦʟסʘʣʳʩץʘ, ʘʣ ʦʥʳש ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ץʘʣʘʡ 

ʘʡʥʘʣʘʪʳʥʳʥ ʥʘץʪʳ ʢᴇʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨ ʠʥʞʝʥʝʨʣʽʢ ʦʡʣʘʫ, ʜᴅʣʜʽʢ 

ʞᴅʥʝ ץײʳʧʪʳʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. 

7. ʕʢʩʧʝʨʠʤʝʥʪ ʞϮʨʛʽʟʫ. 

ɹײʣ ʢʝʟʝשʜʝ ײץʨʘʩʪʳʨʳʣסʘʥ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʤʦʜʝʣʽʥʽש ʞײʤʳʩ ʽʩʪʝʫʽ 

ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʪʝʢʩʝʨʽʣʽʧ, ʥʘץʪʳ ᴇʣʰʝʫʣʝʨ ʞװʨʛʽʟʽʣʝʜʽ. ʅʝʛʽʟʛʽ ʤʘץʩʘʪ ï 

ʪʝʦʨʠʷʣʳץ ʪװʨʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ ʟʘשʜʳʣʳץʪʘʨʜʳש ʪᴅʞʽʨʠʙʝʜʝ ץʘʣʘʡ ʞװʟʝʛʝ 

ʘʩʘʪʳʥʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʩʘʥʜʳץ ʪװʨʜʝ ʪʽʨʢʝʫ. 

ɸʣʜʳʤʝʥ ʪᴅʞʽʨʠʙʝ ʞװʨʛʽʟʫ ʰʘʨʪʪʘʨʳ ʘʥʳץʪʘʣʘʜʳ. ɾʝʣ ʢᴇʟʽ ʨʝʪʽʥʜʝ 

ʞʝʣʜʝʪʢʽʰ ʥʝʤʝʩʝ ʪʘʙʠסʠ ʞʝʣ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. ɾʝʣ ʛʝʥʝʨʘʪʦʨʳ ʪײʨʘץʪʳ 

ʦʨʳʥסʘ ʦʨʥʘʪʳʣʳʧ, ץʘʣʘץʰʘʣʘʨʜʳש ʝʨʢʽʥ ʘʡʥʘʣʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʣʘʜʳ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥ ᴇʟʛʝʨʪʽʧ ʦʪʳʨʫ ײʩʳʥʳʣʘʜʳ 

(ʤʳʩʘʣʳ, ʞʝʣʜʝʪʢʽʰʪʽש ᴅʨʪװʨʣʽ ʨʝʞʠʤʜʝʨʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ). 

ᴆʣʰʝʫ ʙʘʨʳʩʳʥʜʘ ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ ʰʘʤʘʣʘʨ ʘʥʳץʪʘʣʘʜʳ: ʞʝʣ ʞʳʣʜʘʤʜʳסʳ 

(ʤ/ʩ), ʨʦʪʦʨʜʳש ʘʡʥʘʣʫ ʞʠʽʣʽʛʽ (ʘʡʥ/ʤʠʥ) ʞᴅʥʝ ʛʝʥʝʨʘʪʦʨ ʰʳסʘʨʘʪʳʥ ʢʝʨʥʝʫ 

(ɺ). פʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʪʦʢ ʢװʰʽ ʜʝ (ɸ) ᴇʣʰʝʥʽʧ, ץʫʘʪʪʳ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ. 

ᴆʣʰʝʫ ײץʨʘʣʜʘʨʳ ʨʝʪʽʥʜʝ ʘʥʝʤʦʤʝʪʨ, ʪʘʭʦʤʝʪʨ ʞᴅʥʝ ʤʫʣʴʪʠʤʝʪʨ ץʦʣʜʘʥʳʣʘʜʳ. 

ɽʛʝʨ ʘʨʥʘʡʳ ײץʨʘʣʜʘʨ ʙʦʣʤʘʩʘ, ʘʡʥʘʣʫ ʞʠʽʣʽʛʽʥ ʫʘץʳʪ ʙʦʡʳʥʰʘ ʩʘʥʘʫ, ʘʣ ʞʝʣ 

ʞʳʣʜʘʤʜʳסʳʥ ʰʘʨʪʪʳ ʜʝשʛʝʡʣʝʨʤʝʥ (ʪᴇʤʝʥ, ʦʨʪʘʰʘ, ʞʦסʘʨʳ) ʙʘסʘʣʘʫ ʪᴅʩʽʣʜʝʨʽ 

 .ʦʣʜʘʥʳʣʘʜʳץ

ʕʢʩʧʝʨʠʤʝʥʪ ʙʽʨʥʝʰʝ ʨʝʪ ץʘʡʪʘʣʘʥʳʧ, ᴅʨʪװʨʣʽ ʞʝʣ ʞʳʣʜʘʤʜʳץʪʘʨʳʥʜʘ 

ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʩʘʣʳʩʪʳʨʳʣʘʜʳ. ᴄʨ ᴇʣʰʝʫ ʥᴅʪʠʞʝʩʽ ʘʨʥʘʡʳ ʢʝʩʪʝʛʝ 

ʝʥʛʽʟʽʣʝʜʽ. ʄʳʩʘʣʳ, ʢʝʩʪʝ ʢʝʣʝʩʽ ʪװʨʜʝ ʙʦʣʫʳ ʤװʤʢʽʥ: 
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ʂʝʩʪʝ 1. ʕʢʩʧʝʨʠʤʝʥʪ ʥϸʪʠʞʝʣʝʨʽ. 

 

 ̄ ɾʝʣ ʞʳʣʜʘʤʜʳסʳ (ʤ/ʩ) ɸʡʥʘʣʫ ʞʠʽʣʽʛʽ (ʘʡʥ/ʤʠʥ) ʂʝʨʥʝʫ (ɺ) 

1 2 120 1,2 

2 3 180 2,1 

3 4 250 3,5 

 

ɹײʣ ʤᴅʣʽʤʝʪʪʝʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʞʝʣ ʞʳʣʜʘʤʜʳסʳ ʘʨʪץʘʥ ʩʘʡʳʥ ʘʡʥʘʣʫ 

ʞʠʽʣʽʛʽ ʤʝʥ ʢʝʨʥʝʫʜʽש ᴇʩʝʪʽʥʽʥ ʙʘץʳʣʘʡʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ץʘʨʘʧʘʡʳʤ ʝʩʝʧʪʝʫʣʝʨ 

ʞװʨʛʽʟʫʛʝ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ʝʛʝʨ ʪʦʢ ʢװʰʽ ʙʝʣʛʽʣʽ ʙʦʣʩʘ, ץʫʘʪʪʳ ʘʥʳץʪʘʫ װʰʽʥ: 

 

P UI=  
 

 

ʬʦʨʤʫʣʘʩʳ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ʪᴅʞʽʨʠʙʝʣʽʢ ʥᴅʪʠʞʝʣʝʨʜʽ ʪʝʦʨʠʷʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʙʘץʳʣʘʫ, ᴇʣʰʝʫ, ʜʝʨʝʢʪʝʨʜʽ ʪʽʨʢʝʫ 

ʞᴅʥʝ ʩʘʣʳʩʪʳʨʫ ʜʘסʜʳʣʘʨʳʥ ʤʝשʛʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ᴇʣʰʝʫ ʜᴅʣʜʽʛʽ, ץʘʪʝʣʽʢ 

ʢᴇʟʜʝʨʽ (ʞʝʣ ʪײʨʘץʩʳʟʜʳסʳ, ײץʨʘʣ ʜᴅʣʜʽʛʽ, װʡʢʝʣʽʩ) ʪʫʨʘʣʳ ʪװʩʽʥʽʢ 

 .ʘʣʳʧʪʘʩʘʜʳץ

8. ʅϸʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʵʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ᴇשʜʝʣʽʧ, 

ʞװʡʝʣʝʥʝʜʽ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʟʘשʜʳʣʳץʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʣʳʧ ʪʘʣʜʘʥʘʜʳ. 

ɸʣʜʳʤʝʥ ʙʘʨʣʳץ ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽ Excel ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʝʥʛʽʟʽʣʽʧ, ʢʝʩʪʝ 

ʪװʨʽʥʜʝ ʨᴅʩʽʤʜʝʣʝʜʽ.  

Excel ʢʝʩʪʝʩʽʥʝ ʞʝʣ ʞʳʣʜʘʤʜʳסʳ, ʘʡʥʘʣʫ ʞʠʽʣʽʛʽ ʞᴅʥʝ ʛʝʥʝʨʘʪʦʨ 

ʰʳסʘʨʘʪʳʥ ʢʝʨʥʝʫ ʤᴅʥʜʝʨʽ ʝʥʛʽʟʽʣʝʜʽ. ʆʩʳ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʛʨʘʬʠʢʪʝʨ 

ʪײʨסʳʟʳʣʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʞʝʣ ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʢʝʨʥʝʫ ʘʨʘʩʳʥʜʘסʳ 

ʪᴅʫʝʣʜʽʣʽʢ ʛʨʘʬʠʛʽ, ʩʦʥʜʘʡ-ʘץ ʞʝʣ ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʘʡʥʘʣʫ ʞʠʽʣʽʛʽ ʘʨʘʩʳʥʜʘסʳ 

ʙʘʡʣʘʥʳʩ ʛʨʘʬʠʛʽ ײץʨʳʣʘʜʳ. ɻʨʘʬʠʢʪʝʨʜʽ ʪײʨסʳʟʫ ʥᴅʪʠʞʝʣʝʨʜʽ ʢᴇʨʥʝʢʽ ʪװʨʜʝ 

ʢᴇʨʩʝʪʫʛʝ ʞᴅʥʝ ʰʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʟʘשʜʳʣʳץʪʘʨʜʳ ʘʥʳץ ʙʘʡץʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʄᴅʣʽʤʝʪʪʝʨʜʽ ʵʣʝʢʪʨʦʥʜʳץ ʪװʨʜʝ ᴇשʜʝʫ ʦʣʘʨʜʳש ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʳʧ, 

ʥᴅʪʠʞʝʣʝʨʜʽ ʩʘʣʳʩʪʳʨʫʜʳ ʞʝשʽʣʜʝʪʝʜʽ. 

 

 
 

ʉʫʨʝʪ 2. Microsoft Excel ʙʘϤʜʘʨʣʘʤʘʩʳʥʘ ʤϸʣʽʤʝʪʪʝʨʜʽ ʝʥʛʽʟʫ. 
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ʉʫʨʝʪ 3. ɾʝʣ ʞʳʣʜʘʤʜʳϤʳ ʤʝʥ ʢʝʨʥʝʫ ʘʨʘʩʳʥʜʘϤʳ ʙʘʡʣʘʥʳʩ. 

 

ʊײʨסʳʟʳʣסʘʥ ʛʨʘʬʠʢʪʝʨʜʽ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ ʞʝʣ ʞʳʣʜʘʤʜʳסʳ ʘʨʪץʘʥ 

ʩʘʡʳʥ ʘʡʥʘʣʫ ʞʠʽʣʽʛʽʥʽש ʞᴅʥʝ ʢʝʨʥʝʫʜʽש ʜʝ ᴇʩʝʪʽʥʽ ʙʘʡץʘʣʘʜʳ. ɹײʣ ʥᴅʪʠʞʝ 

ʪʝʦʨʠʷʣʳץ ʪײʞʳʨʳʤʜʘʨʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʷסʥʠ ʞʝʣ ʵʥʝʨʛʠʷʩʳ ʘʨʪץʘʥ ʩʘʡʳʥ 

ʛʝʥʝʨʘʪʦʨʜʳש ᴇʥʜʽʨʝʪʽʥ ʵʥʝʨʛʠʷʩʳ ʜʘ ʘʨʪʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʣʳʥסʘʥ 

ʪᴅʫʝʣʜʽʣʽʢʪʽש ʪʦʣʳץ ʩʳʟʳץʪʳץ ʙʦʣʤʘʫʳ ʪᴅʞʽʨʠʙʝʜʝʛʽ ʰʳסʳʥʜʘʨʤʝʥ (װʡʢʝʣʽʩ, 

ʘʫʘ ʢʝʜʝʨʛʽʩʽ, ʛʝʥʝʨʘʪʦʨʜʳש ʪʠʽʤʜʽʣʽʛʽ) ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

 ʦʩʳʤʰʘ ʝʩʝʧʪʝʫʣʝʨץ ʳʣʳץʜʘʨʣʘʤʘʩʳ ʘʨסʜʘʡʜʘ Excel ʙʘסʘʥ ʞʘסʘʞʝʪ ʙʦʣפ

ʞװʨʛʽʟʽʣʝʜʽ. ʄʳʩʘʣʳ, ʢʝʨʥʝʫ ʤʝʥ ʪʦʢ ʤᴅʥʜʝʨʽ ʙʝʣʛʽʣʽ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ץʫʘʪ 

ʝʩʝʧʪʝʣʽʧ, ʪᴅʞʽʨʠʙʝʣʽʢ ʥᴅʪʠʞʝʣʝʨ ʪʝʦʨʠʷʣʳץ ʤᴅʥʜʝʨʤʝʥ ʩʘʣʳʩʪʳʨʳʣʘʜʳ. ɹײʣ 

ʦץʫʰʳʣʘʨסʘ ʩʘʥʜʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ ץʘʪʝʣʽʢ ʢᴇʟʜʝʨʽ ʘʥʳץʪʘʣʘʜʳ. ʆʣʘʨסʘ 

ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥʳש ʪײʨʘץʩʳʟʜʳסʳ, ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳʥʳש ʜᴅʣ ʝʤʝʩʪʽʛʽ ʞᴅʥʝ 

ʤʦʜʝʣʴʜʽש ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞʘʪʘʜʳ. ɹײʣ ʬʘʢʪʦʨʣʘʨ ʘʣʳʥסʘʥ 

ʥᴅʪʠʞʝʣʝʨʜʽש ʘʫʳʪץʫʳʥʘ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ. 

9. ϧʦʨʳʪʳʥʜʳ ʞʘʩʘʫ ʞϸʥʝ ϨʦʨϤʘʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʞʦʙʘʩʳ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʙʘʨʣʳץ ʥᴅʪʠʞʝʣʝʨ 

 ʳʣʳʤʠ ʥʝʛʽʟʜʝס ,ʤʳʩʪʘʨʳʥ ʪʘʥʳʩʪʳʨʳʧײʫʰʳʣʘʨ ᴇʟ ʞץʦʨʳʪʳʥʜʳʣʘʥʳʧ, ʦץ

 שʡʝʣʝʧ, ʦʣʘʨʜʳװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʞװʩʘʪ ï ʞץʘʡʜʳ. ʅʝʛʽʟʛʽ ʤʘסʦʨץ

ʪʝʦʨʠʷʤʝʥ ʩᴅʡʢʝʩʪʽʛʽʥ ʜᴅʣʝʣʜʝʫ ʞᴅʥʝ ʞʦʙʘʥʳש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳʥ ʢᴇʨʩʝʪʫ. 

ɸʣʜʳʤʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʣʝʨʽ ʥʝʛʽʟʽʥʜʝ ץʦʨʳʪʳʥʜʳʣʘʨ ʞʘʩʘʣʘʜʳ. 

ʆץʫʰʳʣʘʨ ʞʝʣ ʞʳʣʜʘʤʜʳסʳ ʘʨʪץʘʥ ʩʘʡʳʥ ʘʡʥʘʣʫ ʞʠʽʣʽʛʽʥʽש ʞᴅʥʝ ʛʝʥʝʨʘʪʦʨ 

ᴇʥʜʽʨʝʪʽʥ ʢʝʨʥʝʫʜʽש ᴇʩʝʪʽʥʽʥ ʘʥʳץʪʘʡʜʳ. ɹײʣ ʥᴅʪʠʞʝ ʪʝʦʨʠʷʣʳץ 

ʟʘשʜʳʣʳץʪʘʨʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʷסʥʠ ʞʝʣʜʽש ʢʠʥʝʪʠʢʘʣʳץ ʵʥʝʨʛʠʷʩʳ 

ʤʝʭʘʥʠʢʘʣʳץ ʵʥʝʨʛʠʷסʘ, ʦʜʘʥ ᴅʨʽ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ʪװʨʣʝʥʝʜʽ. ʉʦʥʳʤʝʥ 

 ʳסʠʜʝʘʣ ʤᴅʥʜʝʨʜʝʥ ʘʡʳʨʤʘʰʳʣʳ שʘʥ ʥᴅʪʠʞʝʣʝʨʜʽסʘʪʘʨ, ʪᴅʞʽʨʠʙʝʜʝ ʘʣʳʥץ

ʵʥʝʨʛʠʷ ʰʳסʳʥʜʘʨʳʤʝʥ (װʡʢʝʣʽʩ, ʘʫʘ ʢʝʜʝʨʛʽʩʽ, ʛʝʥʝʨʘʪʦʨ ʪʠʽʤʜʽʣʽʛʽ) 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. 
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 .ʘʣʘʥʘʜʳסʪʠʽʤʜʽʣʽʛʽ ʙʘ שʦʨʳʪʳʥʜʳʜʘ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʤʦʜʝʣʽʥʽפ

ʆץʫʰʳʣʘʨ ײץʨʳʣסʳʥʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʘʪʘʧ ᴇʪʝʜʽ. 

ʄʳʩʘʣʳ, ץʘʨʘʧʘʡʳʤ ʤʦʜʝʣʴʜʽש ʘʨʟʘʥ ᴅʨʽ ץʦʣʞʝʪʽʤʜʽ ʝʢʝʥʽ, ʙʽʨʘץ ʦʥʳץ שʫʘʪʳ 

ʪᴇʤʝʥ ʞᴅʥʝ ʩʳʨʪץʳ ʬʘʢʪʦʨʣʘʨסʘ ʪᴅʫʝʣʜʽ ʝʢʝʥʽ ʢᴇʨʩʝʪʽʣʝʜʽ. ʉʦʥʜʘʡ-ʘץ ʤʦʜʝʣʴʜʽ 

ʞʝʪʽʣʜʽʨʫ ʞʦʣʜʘʨʳ ײʩʳʥʳʣʘʜʳ: ץʘʣʘץʰʘ ʧʽʰʽʥʽʥ ᴇʟʛʝʨʪʫ, ʤʘʪʝʨʠʘʣʜʳ 

ʞʘץʩʘʨʪʫ, ʛʝʥʝʨʘʪʦʨ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ. 

ʂʝʣʝʩʽ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ᴇʟ ʞʦʙʘʣʘʨʳʥ ʪʘʥʳʩʪʳʨʘʜʳ. ʊʘʥʳʩʪʳʨʫ 

ʙʘʨʳʩʳʥʜʘ ʦʣʘʨ ʞʦʙʘʥʳש ʤʘץʩʘʪʳʥ, ץʦʣʜʘʥʳʣסʘʥ ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʜʽ, 

ʝʩʝʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ, ײץʨʘʩʪʳʨʫ ʧʨʦʮʝʩʽʥ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʞװʡʝʣʽ ʪװʨʜʝ ʙʘʷʥʜʘʡʜʳ. Excel ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʤʝʥ 

ʪײʨסʳʟʳʣסʘʥ ʛʨʘʬʠʢʪʝʨ ʢᴇʨʩʝʪʽʣʽʧ, ʦʣʘʨʜʳש ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ץʦʨʳʪʳʥʜʳʣʘʨ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

ɾʦʙʘʥʳ ץʦʨסʘʫ ʢʝʟʽʥʜʝ ʦץʫʰʳʣʘʨ ʩײʨʘץʪʘʨסʘ ʞʘʫʘʧ ʙʝʨʽʧ, ᴇʟ 

ʟʝʨʪʪʝʫʣʝʨʽʥ ʜᴅʣʝʣʜʝʫʛʝ ʪʳʨʳʩʘʜʳ. ɹײʣ ʦʣʘʨʜʳס שʳʣʳʤʠ ʦʡʣʘʫ, ʜᴅʣʝʣʜʝʫ ʞᴅʥʝ 

ʩᴇʡʣʝʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦץʫʰʳʣʘʨ ᴇʟ 

ʞײʤʳʩʪʘʨʳʥ ʙʘסʘʣʘʧ, ץʘʥʜʘʡ ץʠʳʥʜʳץʪʘʨ ʙʦʣסʘʥʳʥ ʞᴅʥʝ ʦʣʘʨʜʳ ץʘʣʘʡ 

ʰʝʰʢʝʥʽʥ ʪʘʣʜʘʡʜʳ. 

ʆץʫʰʳʣʘʨʜʳ ʙʘסʘʣʘʫ ʢʝʣʝʩʽ ʢʨʠʪʝʨʠʡʣʝʨ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʝʜʽ: 

- ʞʦʙʘʥʳס שʳʣʳʤʠ ʥʝʛʽʟʜʽʣʽʛʽ; 

 ;ʨʘʩʪʳʨʫ ʩʘʧʘʩʳײץ -

- ʵʢʩʧʝʨʠʤʝʥʪʪʽש ʜײʨʳʩʪʳסʳ; 

- ʥᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ ʜʝשʛʝʡʽ; 

 .ʘʙʽʣʝʪʽץ ʩʽʥʜʽʨʫ ʞᴅʥʝ ʜᴅʣʝʣʜʝʫװʳ ʪסʘʫ ʙʘʨʳʩʳʥʜʘסʦʨץ -

ʆʩʳʣʘʡʰʘ, ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʞʦʙʘʩʳ ʪʦʣʳץ ʘʷץʪʘʣʳʧ, ʦʥʳש ʥᴅʪʠʞʝʣʝʨʽ 

 ʟʝʨʪʪʝʫʰʽʣʽʢ ʞᴅʥʝ שʫʰʳʣʘʨʜʳץʦʨʳʪʳʥʜʳʣʘʥʳʧ, ʦץ ʳʜʘסʨײʳʣʳʤʠ ʪס

ʧʨʝʟʝʥʪʘʮʠʷʣʳץ ʜʘסʜʳʣʘʨʳ ץʘʣʳʧʪʘʩʘʜʳ. 

ϧʦʨʳʪʳʥʜʳ.  

STEM-ʙʽʣʽʤ ʙʝʨʫ ʘʷʩʳʥʜʘ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʞʦʙʘʩʳʥ ʞװʟʝʛʝ ʘʩʳʨʫ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʝʨʽʥ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʧʝʥ ײʰʪʘʩʪʳʨʫסʘ, 

 ʳסʳʪʪʘסʙʘ ץʝʡʪʫʛʝ ʞᴅʥʝ ʠʥʞʝʥʝʨʣʽʢ-ʪʝʭʥʠʢʘʣʳשʥʠʝʪʘʥʳʤʳʥ ʢʝװʳʣʳʤʠ ʜס

 ʪʘʣʜʳ. ɿʝʨʪʪʝʫץʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ ʘʥʳװʘ ʪʠʽʤʜʽ ʤסʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ ʜʘʤʳʪʫײץ

ʙʘʨʳʩʳʥʜʘ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʤʦʜʝʣʽʥ ᴅʟʽʨʣʝʫ ʤʝʥ ײץʨʘʩʪʳʨʫ װʜʝʨʽʩʽʥ ʦץʫ 

 ,ʦʡʤʘʡץ ʘʥʘץ ʜʝʪʽʧשʧᴅʥʜʽʢ ʙʽʣʽʤʜʝʨʽʥ ʪʝʨʝ שʫʰʳʣʘʨʜʳץʜʝʨʽʩʽʥʝ ʢʽʨʽʢʪʽʨʫ ʦװ

ʦʣʘʨʜʳש ʟʝʨʪʪʝʫʰʽʣʽʢ, ʞʦʙʘʣʘʫ, ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ 

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʦש ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʡץʳʥʜʘʣʜʳ. ɾʦʙʘʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ 

ʙʘʨʳʩʳʥʜʘ ʬʠʟʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷ ʧᴅʥʜʝʨʽ 

ʘʨʘʩʳʥʜʘסʳ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʳʣʳʧ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש 

ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʢʝʰʝʥʜʽ ץʘʙʳʣʜʘʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʝʣ 

ʵʥʝʨʛʠʷʩʳʥ ʪװʨʣʝʥʜʽʨʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʣʘʨʜʳש 

ʪʝʭʥʠʢʘʣʳץ ʰʳסʘʨʤʘʰʳʣʳסʳʥ, ʩʳʥʠ ʦʡʣʘʫʳʥ, ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ץʘʙʽʣʝʪʽʥ ʞᴅʥʝ 

ʪʦʧʪʳץ ʞײʤʳʩ ʞʘʩʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʪʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

STEM-ʞʦʙʘʣʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʞװʡʝʣʽ ʝʥʛʽʟʫ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש STEM-ʩʘʫʘʪʪʳʣʳסʳʥ, ʠʥʞʝʥʝʨʣʽʢ 

ʤᴅʜʝʥʠʝʪʽʥ ʞᴅʥʝ ʙʦʣʘʰʘץ ʢᴅʩʽʙʠ ʙʘסʜʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ 
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ʘʪץʘʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ױʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝ 

ʧᴅʥʘʨʘʣʳץ STEM ʞʦʙʘʣʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʪʠʽʤʜʽ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣ 

ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ. 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ 
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