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ECOLOGICAL AND NATURALISTIC WORK DEVELOPMENT IN 

EXTRACURRICULAR EDUCATION INSTITUTIONS OF SUMY REGION 
 

The article is devoted to the ecological and naturalistic work development in the 

extracurricular education institutions of Sumy region. The conditions and forms of 

organization of ecological and naturalistic work in extracurricular education institutions of 

Sumy region in the second half of the XX ς beginning of the XXI century are considered. It is 

established that ecological and naturalistic work in the region has come a long way of 

development and reform ς from general secondary education to young naturalists stations 

and complex institutions. In the ecological and naturalistic work development in 

extracurricular education institutions of the Sumy region, two main periods are conditionally 

distinguished, each of which is characterized by its own substantive and organizational 

principles of ecological and naturalistic work. 

Key words: extracurricular education institution, ecological-naturalistic work, student 

youth, Sumy region. 
 

Introduction. ¦ƪǊŀƛƴŜΩǎ ƛƴǘŜƎǊŀǘƛƻƴ ƛƴǘƻ ǘƘŜ ǿƻǊƭŘ ŀƴŘ 9ǳǊƻǇŜŀƴ 

community is impossible without educational system reforming, the national 

education content updating, the main purpose and task of which is to affirm the 

ideals of humanism, individual freedom, democracy, social and spiritual progress, 

the universal and national values benefits. One of the directions of the national 

education system reforming is the ecological worldview formation, readiness for 

active environmental activities and, ultimately, ecological consciousness. In the 

current environmental crisis, when human life is in danger, environmental 

education of the younger generation, remains an urgent pedagogical problem. 

Extracurricular education institutions in Ukraine have always played an 

ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ŜŘǳŎŀǘƛƻƴŀƭ ǎȅǎǘŜƳΦ ¢ƘŜ ǎǘŀǘŜ Ƙŀǎ ŎǊŜŀǘŜŘ ŀƴŘ 

continues to improve the extracurricular ecological and naturalistic work 

system, which is implemented through the activities of young naturalists 

stations, ecological and naturalistic centers, creative student associations, the 

Minor Academy of Sciences, ecological and naturalistic departments. 

Objective analysis of the ecological and naturalistic work development 

in extracurricular education institutions, theoretical generalization of 

valuable pedagogical experience, allow to qualitatively update and improve 

their educational work content. The effective methods and forms use in the 
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ŎƭǳōǎΩ ǿƻǊƪ ŀƴŘ ƻǘƘŜǊ ŎǊŜŀǘƛǾŜ ǎǘǳŘŜƴǘ ŀǎǎƻŎƛŀǘƛƻƴǎ ŎǊŜŀǘŜǎ ŦŀǾƻǊŀōƭŜ 

ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǎǘǳŘŜƴǘǎΩ ŀōƛƭƛǘƛŜǎ ŀƴŘ ǘŀƭŜƴǘǎΦ Lǘ ǎƘƻǳƭŘ 

be noted that if the theoretical, semantic and organizational principles of 

ecological and naturalistic work development of extracurricular education 

institutions of Ukraine in general have already been explained, the issue of 

this work development in Sumy region, in particular, has not received 

adequate theoretical or applied reflection. 

Analysis of relevant research. The scientific sources analysis has shown 

that the issues of ecological-naturalistic work formation and development are 

covered in the works of V. Verbytsky, G. Pustovit, V. Bereka, V. Kremen, 

I. Riabchenko, O. Sukhomlynska, T. Sushchenko and others. However, the 

historical and pedagogical literature study and research results analysis allowed 

us to find out that the problem of extracurricular environmental and 

naturalistic work development in Sumy region was not previously the subject of 

a special study. This necessitated the analysis of the peculiarities of the regional 

extracurricular education institutions development, the dependence of their 

work content on different conditions, the identification of the real state of their 

educational activities. 

The aim of the article is to reveal theoretical and content principles of 

ecological and naturalistic work development in extracurricular education 

institutions of the Sumy region. 

Research methods: search and bibliographic method of identifying 

archival and bibliographic publications; classification and systematization of 

literary sources related to the activities of extracurricular education 

institutions; historical and pedagogical, comparative and statistical analysis of 

facts and phenomena. 

Results. Analyzing the ecological and naturalistic work development in 

extracurricular education institutions of Ukraine, it can be argued that its 

gradual development corresponded to certain forms and methods of the 

educational process organizing, and its relationship with historical, socio-

economic and political changes in society (Verbytsky, 2018, p. 4). The latter led 

to appropriate changes in the content, purpose and objectives of educational 

technologies of extracurricular education institutions. Extracurricular education 

institutions of Sumy region are not exception. 

The ecological and naturalistic work development in extracurricular 

education institutions of the Sumy region can be divided into two main periods: 

I ς the Union of Soviet Socialist Republics (hereinafter ς the USSR), II ς 

formation and development of the Ukrainian state. 
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The history of ecological and naturalistic work in Sumy region began in 

the 1930s. The first naturalistic circles were created on the executive 

ŀǳǘƘƻǊƛǘƛŜǎΩ ŀƴŘ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘǎΩ ƛƴƛǘƛŀǘƛǾŜ ƛƴ ǊŜƎƛƻƴŀƭ ƎŜƴŜǊŀƭ ǎŜŎƻƴŘŀǊȅ 

education institutions. At the end of the 1930s, detachments of nature 

conservationists and biological groups were established in other settlements of 

the dƛǎǘǊƛŎǘΦ ¢ƘŜǎŜ ǎǘǳŘŜƴǘ ǳƴƛƻƴǎΩ ǇǳǊǇƻǎŜ ǿŀǎ ƘŜƭǇƛƴƎ ŀƎǊƛŎǳƭǘǳǊŀƭ ŜƴǘŜǊǇǊƛǎŜǎΣ 

planting gardens and landscaping. Thus, the first detachment of young 

naturalists was created in 1935 at the Vozdvyzhenska seven-year school of 

Yampil district. Over time, there was an urgent need for methodological 

assistance to general secondary education institutions in the ecological and 

naturalistic work organization. To this end, the Regional Department of Public 

Education in 1946 opened the first extracurricular education institution in the 

region ς the Regional Young Naturalists Station, which had its own educational 

and research site and a wildlife corner. r˿eation of this institution became the 

starting point for the ecological and naturalistic work development in the 

region (The Yunnat movement in Ukraine, 2015, p. 24). 

¢ƘŜ ǎǘŀǘƛƻƴΩǎ ǇŜŘŀƎƻƎƛŎŀƭ ǎǘŀŦŦ ƻǊƎŀƴƛȊŜŘ ŎƛǊŎƭŜǎ ǿƻǊƪ ƛƴ ǘƘŜ ōŀǎƛŎ ǎŎƘƻƻƭǎ 

in each district at which research land plots, fruit and ornamental plants 

orchards were laid. In order to improve the material and technical base, 

didactic material was produced by hand ς natural visual aids. In 1949, the 

YƻƴƻǘƻǇ ȅƻǳƴƎ ƴŀǘǳǊŀƭƛǎǘǎΩ ǎǘŀǘƛƻƴ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘΣ ǿƘƛŎƘ ŜƳǇƭƻȅŜŘ ƎǊƻǳǇǎ ƻŦ 

young gardeners, agronomists and beekeepers. 

In 1955, the Regional Young Naturalists Station coordinated the work of 

ффт ƎǊƻǳǇǎ ƻŦ ȅƻǳƴƎ ƴŀǘǳǊŀƭƛǎǘǎΣ ƛƴ ǿƘƛŎƘ офΣллл ǇǳǇƛƭǎ ǎǘǳŘƛŜŘΦ Lƴ ǘƘŜ тлΩǎ ŀƴŘ 

улΩǎ ǘƘŜ ƛƴǎǘƛǘǳǘƛƻƴ ǿƻǊƪŜŘ ƻƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ǘƻǿƴ ŀƴŘ ŘƛǎǘǊƛŎǘ 

institutions network of extracurricular education of ecological and naturalistic 

ŘƛǊŜŎǘƛƻƴΦ 5ǳǊƛƴƎ ǘƘƛǎ ǇŜǊƛƻŘΣ мм ŘƛǎǘǊƛŎǘ ȅƻǳƴƎ ƴŀǘǳǊŀƭƛǎǘǎΩ ǎǘŀǘƛƻƴǎ ǿŜǊŜ 

organized on a voluntary basis in rural areas on the support basic schools. 

Lƴ мфсоΣ ŦƻǊ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜ ƛƴ ¦ƪǊŀƛƴŜΣ ŀ ŘƛǎǘǊƛŎǘ ȅƻǳƴƎ ƴŀǘǳǊŀƭƛǎǘǎΩ 

station was established on a voluntary basis of Stepno Secondary School of 

Yampil district, which became the center of the youth movement in the 

ŘƛǎǘǊƛŎǘΦ ¢ƘŜ ǎǘŀǘƛƻƴΩǎ ȅƻǳƴƎ ǇŜƻǇƭŜ ŜǎǘŀōƭƛǎƘŜŘ ŎƭƻǎŜ ǘƛŜǎ ǿƛǘƘ ǎŎƛŜƴǘƛŦƛŎ 

institutions of the country, conducted meaningful research and selection 

work, worked student production teams, created rabbit farms, production 

ǘŜŀƳǎΦ [ŀǘŜǊΣ ƛƴ мфтмΣ ǘƘŜ ŦƛǊǎǘ ōǳŘƎŜǘ ŘƛǎǘǊƛŎǘ ȅƻǳƴƎ ƴŀǘǳǊŀƭƛǎǘǎΩ ǎǘŀǘƛƻƴ ƛƴ 

the region was opened in Yampil, which reached a special development in 

the 80s. At its admiƴƛǎǘǊŀǘƛƻƴ ƛƴƛǘƛŀǘƛǾŜΣ ƴŀǘǳǊŜ ƭƻǾŜǊǎΩ Ŏƭǳōǎ ǿŜǊŜ ŜǎǘŀōƭƛǎƘŜŘ 

in each general secondary education institution, and a number of district 
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nature protection clubs were established at the institution. In addition, there 

were film lectures on environmental issues, numerous mass events, lectures 

on popular science films and so on. 

In 1971, the Lebedyn District Youth House began its work, with a wildlife 

corner, a photo laboratory and an aquarium fish farming office. There was a 

training and research area with departments of vegetable growing and 

floriculture, where research work was carried out. The institution promoted the 

student school forestry activities, carried out work on afforestation and care of 

young plantations, created the first forest ecological trails, conducted various 

environmental actions and operations. 

In summer students participated in research work on educational and 

research sites, worked in student production teams, made field trips around 

the country. 

{ǳƳȅ ȅƻǳƴƎ ƴŀǘǳǊŀƭƛǎǘǎΩ ǎǘŀǘƛƻƴ ǿŀǎ ŦƻǳƴŘed in 1973, which became the 

center of naturalistic and environmental work in the town. In 1979, the 

institution had 80 clubs (floriculture, aquarium fish farming, animal physiology 

and entomology, etc.). 

±Ŝƭȅƪŀ tȅǎŀǊƛǾƪŀ ŘƛǎǘǊƛŎǘ ȅƻǳƴƎ ƴŀǘǳǊŀƭƛǎǘǎΩ ǎǘŀǘƛƻn was established in 

September 1978, in order to assist general secondary education institutions in 

the ecological and naturalistic organization. The main direction of the circles 

work was agricultural research. Subsequently, the ecological and 

environmental work direction became popular among the pupils. Circles of 

young ecologists and green patrols began their work. 

The town department of education in 1979 created the Romny young 

ƴŀǘǳǊŀƭƛǎǘǎΩ ǎǘŀǘƛƻƴΦ ¢ƘŜ ƛƴǎǘƛǘǳǘƛƻƴ ƻǊƎŀƴƛȊŜŘ ǘƘŜ ǿƻǊƪ ƻŦ мр ƎǊƻǳǇǎ ŦƻǊ оу2 

pupils of different profiles ς ecological, biological, agricultural, decorative and 

ŀǇǇƭƛŜŘΣ ŜŎƻƭƻƎƛŎŀƭ ŀƴŘ ƭƻŎŀƭ ƭƻǊŜΦ Lƴ ǘƘŜ ƎǊƻǳǇǎΩ ǿƻǊƪΣ ŎƻƴǎƛŘŜǊŀōƭŜ ŀǘǘŜƴǘƛƻƴ 

was paid to ecological trails, the purpose of which was educational 

environmental work, research of biological diversity (White Book, 2020, p. 155). 

Lƴ ǘƘŜ улΩǎ ǘƘŜǊŜ ǿŜǊŜ рум ȅƻǳǘƘ ǎŜŎǘƛƻƴǎΣ сфу ŘŜǘŀŎƘƳŜƴǘǎ ƻŦ ƎǊŜŜƴ 

patrols, 330 ς blue patrols, 180 clubs of nature lovers. These student 

ŀǎǎƻŎƛŀǘƛƻƴǎΩ ǿƻǊƪ ǿŀǎ ŀƛƳŜŘ ŀǘ ǇǊƻǘŜŎǘƛƴƎ ŀƴŘ ŀǘǘǊŀŎǘƛƴƎ animals, combating 

soil erosion, protecting water bodies and saving their aquatic bioresources, 

creating plantations, and ensuring their protection and reproduction. 

In 1990, the first clubs were opened in the newly created Shostka young 

ƴŀǘǳǊŀƭƛǎǘǎΩ ǎǘŀǘƛƻƴΦ ¢ƘŜ Ƴŀƛƴ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ƎǊƻǳǇǎΩ ǿƻǊƪ ǿŀǎ ŀƛƳŜŘ ŀǘ 

obtaining additional education in biology, ecology and natural sciences, at the 

same time, considerable attention was paid to environmental protection. 
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Among the forms of ecological and naturalistic work of this period should 

be noted individual and group creative student associations ς clubs and circles, as 

well as mass mobile and stationary ς excursions, competitions, work on research 

sites, etc. The groups worked only on educational programs recommended by the 

Ministry of Education of the USSR and the Ministry of Education of the USSR. 

At the end of this period, the share of excursion and expeditionary 

forms of work increased in the extracurricular education content, the 

purpose of which was to examine the ecological condition of Sumy region 

rivers, forest massifs, nature protection objects, identify rare wildlife. Much 

attention was paid to environmental work, including landscaping of schools 

and settlements, forest planting, harvesting of medicinal raw materials, 

attracting and protecting birds. 

It should be noted that the content and activity of ecological and 

naturalistic work in these years were influenced by various factors of socio-

economic nature. Conduct and ensure the development of youth stations 

network, naturalistic circles, environmental, agricultural profiles and relevant 

national events. For this period in Sumy region, as well as in the whole territory 

of Ukraine, it was characteristic that in schools labor training, industrial practice 

and socially useful work were introduced, much attention was paid to research 

work on plant and animal husbandry, in rural and separate town schools there 

were student production brigades, school forestry. As a result, environmental 

issues were becoming increasingly important in the extracurricular activities 

system. In the Yunnat movement of biological and agricultural directions there 

were established research circles of one-branch orientation ς young 

geneticists-breeders, plant physiologists, agrochemists, microbiologists, young 

physicians, space biology, etc. (Verbytsky, 2004, p. 36). 

Thus, in these years there was a tendency to create student units, 

production teams in the process of which there was a lot of ecological and 

naturalistic scientific work direction, in which extracurricular education 

institutions of the relevant direction have been directly involved. 

Analyzing the state of the extracurricular educational system of the first 

period, it should be said that its main achievement was creation of a multilevel 

(palaces, clubs, stations, clubs, etc.) extracurricular institutions system, which 

covered a large number of school-age children. Given that the primary task of 

extracurricular institutions was supplementing the secondary schools 

educational process, it should be noted that their attitude and development 

took place quite separately and allowed to talk about extracurricular education 

as a significant educational component in general (Milenin, 2013 p. 16).  
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In the period of the Ukrainian state formation and development, the 

Ukrainian educational system has been being reformed. At present, new 

conceptual approaches to the ecological and naturalistic work organization have 

being formed in extracurricular education institutions of the region, especially 

those of ecological and naturalistic direction, changes in their structures have 

been made, their forms and methods have been improved, profiles and age 

groups have been adjusted as well as other creative associations. 

At the beginning of this period, new extracurricular education 

institutions were opened and reorganized. Thus, in 1993 the Krolevets district 

ȅƻǳƴƎ ƴŀǘǳǊŀƭƛǎǘǎΩ ǎǘŀǘƛƻƴ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘΣ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǿƘƛŎƘ ǿŀǎ 

facilitated by the placement next to it of the object of nature reserve fund of 

national importance ς ǘƘŜ ōƻǘŀƴƛŎŀƭ ƴŀǘǳǊŀƭ ƳƻƴǳƳŜƴǘ ά!ǇǇƭŜ-ŎƻƭƻƴȅέΦ Lƴ 

1996, the ecological and naturalistic circle work was started at the Hlukhiv 

ȅƻǳƴƎ ǘŜŎƘƴƛŎƛŀƴǎΩ ǎǘŀǘƛƻƴΦ {ǳōǎŜǉǳŜƴǘƭȅΣ ǘƘŜƛǊ ƴǳƳōŜǊ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ǘƻ пΦ ¢ƘŜ 

educational groups programs provided for the participation of students in 

exhibitions, competitions, environmental actions, hikes, excursions and so on. 

Radical changes in the ecological and naturalistic work organization in the 

region took place in 1997, when as a result of reorganization of three regional 

specialized institutions of extracurricular education, Sumy regional center of 

extracurricular education and work with talented youth was created. An 

ecological and naturalistic department was created in the institution structure. Its 

purpose ς coordination of ecological-naturalistic, nature protection, 

methodological work in education institutions of the area. More than 50 groups of 

18 profiles have been organized, covering about 800 pupils. In cooperation with 

scientific and pedagogical workers of higher education institutions of the town the 

work on involvement of pupils in research work, carrying out of regional scientific 

and practical conferences, competitions, excursions were carried out. Thanks to 

this cooperation, a collection of ornamental plants was formed and experiments 

were conducted on the introduction of rare and endangered wild species of flora 

of the Sumy region (The Yunnat movement in Ukraine, 2015, p. 28). 

The complex institution of extracurricular education carries out educational 

ǇǊƻŎŜǎǎ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ǎǳǇǇƻǊǘΤ ǊŀƛǎƛƴƎ ǘƘŜ ǘŜŀŎƘŜǊǎΩ ǇǊƻŦŜǎǎƛƻƴŀƭ ƭŜǾŜƭΣ ǘŜŀŎƘŜǊǎΩ 

information and methodological support on education, pedagogy, environmental 

and naturalistic work. In addition, it develops and publishes teaching and 

methodological manuals based on generalized materials of promising pedagogical 

experience. The program-methodological providing of circles activity is carried 

out, establishes cooperation with the state establishments, education institutions 

of all levels, and also various public organizations. 
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The sphere of the extracurricular world entered an important 

development stage and acquired a better state with the adoption of the Law of 

¦ƪǊŀƛƴŜ άhƴ 9ȄǘǊŀŎǳǊǊƛŎǳƭŀǊ 9ŘǳŎŀǘƛƻƴέ ƛƴ нлллΦ ¢ƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŜŎƻƭƻƎƛŎŀl 

and naturalistic work in the extracurricular educational system, which was 

based on the principles of humanism, continuity, continuity, diversity and 

variability, voluntariness, accessibility and practical orientation, is growing both 

for the individual and for the country as a whole (Verbytsky, 2008, pp. 5). 

In 2006, Sumy Youth Station was reorganized into a comprehensive 

extracurricular education institution ς Sumy Center for Ecological and Naturalistic 

Creativity of Student Youth, which later has become one of the largest extra-

curricular education institutions of ecological and naturalistic direction in Ukraine. 

Currently, ecological and naturalistic work is carried out in specialized 

extracurricular education institutions ς Shostka, Krolevets and Konotop young 

ƴŀǘǳǊŀƭƛǎǘǎ ǎǘŀǘƛƻƴǎΣ {ǳƳȅ ŎŜƴǘŜǊ ƻŦ ŜŎƻƭƻƎƛŎŀƭ ŀƴŘ ƴŀǘǳǊŀƭƛǎǘƛŎ ǎǘǳŘŜƴǘǎΩ 

ŎǊŜŀǘƛǾƛǘȅΣ ¸ŀƳǇƛƭΣ ±Ŝƭȅƪŀ tȅǎŀǊƛǾƪŀ ȅƻǳƴƎ ƴŀǘǳǊŀƭƛǎǘǎΩ ǎǘŀǘƛƻƴǎ ƻŦ ƭƻŎŀƭ 

settlements. At Bilopillia district center for children and youth creativity there is 

a department of ecological work and agricultural research, ecological and 

naturalistic department, Hlukhiv extracurricular educational center, Lebedyn 

district house of children and youth creativity, Romny extracurricular 

educational and work center with talented young people, Putivl extracurricular 

work, the naturalistic and local lore department works center. 

During the Ukrainian state formation and development, various forms of 

ecological and naturalistic work are diversified, including: individual and group, 

mobile mass and stationary ς preparation of reports, essays, presentations, work 

of creative student associations (sections, clubs, student forestry and naturalistic 

schools), travel, campaigns, expeditions, excursions, conferences, actions, relay 

races, tournaments, competitions-defense of research works, agitation brigades 

ǿƻǊƪΦ aƻǎǘ ƻŦ ǘƘŜ ƎǊƻǳǇǎ ǿƻǊƪ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŀǳǘƘƻǊΩǎ ŜŘǳŎŀǘƛƻƴŀƭ ǇǊƻƎǊŀƳǎΣ ŀǎ 

well as those recommended by the National Ecological and Naturalistic Center for 

Student Youth of the Ministry of Education and Science of Ukraine. 

It should be noted that the groups work in the first period was aimed at the 

practical competence formation in natural sciences, such as agriculture, ecology 

and biology. The latter is due to political and ideological factors. The second 

period is characterized by a change in the circles profile in accordance with the 

ǎƻŎƛŀƭ ƻǊŘŜǊ ŀƴŘ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ ǇǳǇƛƭǎΩ ƳƻǘƛǾŀǘƛƻƴŀƭ ŎƻƳǇƻƴŜƴǘǎΦ 

Powerful experience of ecological camps and schools on organizing, 

conducting ecological expeditions and field training practices is accumulated 

and generalized. An example of the latter is the interaction with higher 
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education institutions and institutions of the region nature reserve fund ς the 

ŎŀƳǇ ά5Ŝǎƴƛŀƴǎƪƛ ½ƻǊƛέ ƛǎ ƘŜƭŘ ƻƴ ǘƘŜ national nature park territory 

ά5Ŝǎƴƛŀƴǎƪƻ-{ǘŀǊƻƘǳǘǎƪȅϦ ŀƴŘ ǎǳƳƳŜǊ ōƛƻƭƻƎƛŎŀƭ ǎŎƘƻƻƭ ά±ŀƪŀƭƛǾǎƘŎƘȅƴŀέΣ ƻƴ 

the territory of the biological educational and scientific site of Sumy State 

Pedagogical University named after A. S. Makarenko. 

In the quarantine conditions caused by the epidemic of the COVID-19 

virus, distance learning is widely introduced into the practice of ecological and 

naturalistic work. 

This contributed to the diversification of forms of scientific and 

methodological work of extracurricular education institutions. On their official 

websites, separate sections have been created, which contain various 

guidelines for distance learning, theoretical and practical video lessons, 

recommendations for students on various issues related to the educational 

process in quarantine. In addition, the extracurricular project activities have 

been intensified (Education in Ukraine, 2020). 

During this period, the priorities of extracurricular ecological and 

naturalistic work changed. Personality development, career guidance and early 

profiling, prevention of negative childhood manifestations, helping each child 

to believe in their abilities and discover their own potential, provide additional 

knowledge and practical skills necessary for successful self-realization in 

adulthood come to the fore. 

Conclusions and prospects for further research. The ecological and 

naturalistic work development in Sumy region during the Soviet era was 

determined by socio-political, economic and pedagogical factors. Among them, 

the most significant were the political and ideological, which determined the 

activities of schools and extracurricular education institutions, the education 

purpose, the state and features of the organization of the educational process. 

The ideas of reforming the educational space had a special influence during this 

period. Ecological and naturalistic work in extracurricular education institutions 

was carried out by applying forms and methods that corresponded to the 

attitudes of the ruling party and initially had a predominantly agricultural 

inclination. Ecological and naturalistic work during the Ukrainian state 

formation has passed the path of development and reform ς from stations of 

young naturalists to complex extracurricular education institutions in which the 

ŎƛǊŎƭŜǎ ǇǊƻŦƛƭŜ ŎƘŀƴƎŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǎƻŎƛŀƭ ƻǊŘŜǊ ŀƴŘ ǇǳǇƛƭǎΩ ƳƻǘƛǾŀǘƛƻƴŀƭ 

components. 

During this period, the priorities of extracurricular ecological and 

naturalistic work have changed. At the forefront are ς personal development, 
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career guidance and early profiling, prevention of negative childhood 

manifestations, helping each child to believe in their abilities and discover their 

own potential, providing additional knowledge and the life skills formation. 

In the future, prospects for further research are seen in revealing the 

peculiarities of organizing programs and using methods of the ecological and 

naturalistic work of other regions of Ukraine ς Chernihiv and Kharkiv. 
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͍ͤ͊ͯͦ͟ͼ͍͜ ͤ͊ ͭͪΈͦͻ ͔ͭ͊ͨ͊ͻ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Υ ˱ ͔ͭ͊ͨ ς ͔͊ͪͦ͒͗ͤͤ͘Ύ 
͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Τ ˱˱ ͔ͭ͊ͨ ς ͨͦ͒͊͡Έ΄͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͚ 
ͦͺ͜ͼ͚͎ͤͦͦ͜ ͍͙ͤ͊ͤͤ͘Ύ ͍͒ͦ͋ͯͭ͘͟͜ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ 
ͨͦͤ͊͘;͙͍ͫΎ ͔ͯͪͤͦͣ͊ͤͭͤͤͤ͘͜͜Ύͣ ͜ ͎͙͔ͨͦ͋ͤͤ͡͡Ύͣ ͔͙͙ͭͣ͊ͭ͟ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͔ͨͪͦ͋ͣ͡Τ ˱˱˱ 
͔ͭ͊ͨ ς ͪͦ͘΄͙͔ͪͤͤΎ ͤ͊ͨͪΎ͍ͣ͜ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͍͎ͣͫͭͦͦͦ͘͜ 
͎͋͊͊͘;͔ͤͤΎ ͨͦ͡Ύ ͍͙ͤ͊ͯͦ͟ͻ ͨͦ΄͍ͯ͟͜Σ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͍͔͍͙ͦ͒ͤͦͪͤ͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ͤ͊ 
͎͍͔͍͋͊͊ͭͦͪͤ͜͜Σ ͍͔ͫͭͦͪͤͤΎ ͒ͦ;ͪͤ͜͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤ͊ ΄ͦ͊͟͡Σ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͒ͦ΄͟͜͡Έͤ͊ ͍ͦͫͭ͊͜Σ 
͍͙ͻ͍ͦ͊ͤͤΎΣ ͍ͤ͊;͊ͤͤΎΣ ͍͔ͭͪͯ͒ͦ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͺ͙͘͜;͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͒ͦ΄͟͜͡͡ΎΣ 
͎͍͙͙ͤͦ͒͒͊ͭ͊͜͟͟͡Σ ͔͎ͦͦͦ͟͡-͙͙ͨͪͪͦ͒ͤ;͊ ͍ͦͫͭ͊͜Φ  

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˻͒ͤ͜ΊΌ ͘ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟͜ 

͍͙ͪͦͭͯ͘͟ ͙ͤ͊ͯ͟ Ί ͤ͊ͫͭͯͨͤͫͭ͜Έ ͔͚͒͜Σ ͦͤ͟ͼ͔ͨͼ͚͜Σ ͔͍ͣͭͦ͒͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ Ύ͟͜ 

ͫ͊͒͊͟͡ΌͭΈ ͣͫͭ͘͜ ͋ͯ͒Έ-Ύͦ͟͝ ͙ͤ͊ͯ͟Φ ˶Ό͙͒ ͙ͪͤ͘͜ͻ ͨͦͦͤ͟͜͡ΈΣ ͚͒ͫͤ͘͜ΌΌ;͙ 

ͨͪͦͼ͔ͫ ͍͎ͤ͊ͯͦͦͦ͟ ͍͙ͪͦͭͯ͘͟Σ ͙ͤ͋͜ ͔͔ͨͪ͒͊ΌͭΈ ͘͜ ͪͯ͟ ͯ ͙ͪͯ͟ ͎͔͙͚ͤ͊ͪͦͣ͊͒͗ͤ 

͙͙ͤͣ ζ͒ͯͻ͍͙͚ͦͤ ͊ͨͭ͊͟͜͡ηΦ ̂ ͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣ ͨͦͫͭ͊Ί ͍͒ͦͣ͊͜ ͍ͫͨͦͦͤ͟͜;ͤ͊ 

͔ͨͪͦ͋ͣ͊͡ ͯ;͙͔͍ͭ͜͡ ͜ ͯ;͍ͤ͜Σ ͫͭ͊ͪ΄͎ͦͦ  ͚ ͎ͣͦͦ͒ͦͦ͡ ͨͦͦͤ͟͜͡Έ  ͯ ͤ͊ͯͼ͜Σ 

͍͙͍͊ͫͤͦͤ͘͟͜ ͍͙ͤͦͻ ͍͙ͤ͊ͯͦ͟ͻ ͤ͊ͨͪΎ͍ͣ͜ ͭ͊ ͝ͻͤ͜ͻ ͍͍ͨͪͦ͒ͦ͗ͯ͊;͍͜Φ 

͔͔́ͤ͒ͤͼ͜͝ ͫͯ;͊ͫͤͦ͝ ͙ͤ͊ͯ͟Σ ΅ͦ ͙͙ͨͦͪͦ͒͡ ͙ͤͯ͘͟ ͔ͨͪͦ͋ͣ͡Σ ͦͻͦͨ͡ΌΌͭΈ ͭ͜Σ 

΅ͦ ͫͭͦͫͯΌͭΈͫΎ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΥ ͍͔ͫͭͦͪͤͤΎ ͍ͯͣͦ ͒͡Ύ 

͙ͣ͊ͫͣ͊͟͡Έͤͦ ͔ͺ͔͙͍ͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙ͤ͊ͯͦ͟ͻ ͔͙͍͍ͦͭ͟͟͜͡Σ ͍ͫͨͦͫͦ͋͜ ͝ͻ 

ͺ͍ͦͪͣͯ͊ͤͤΎ  ͚͔͍͙ͪͤ͟͜ͼ͍ͭ͊ ͙͙ͤͣΣ ς ͙͙ͪͦ͋͘͡ ͊ͭͯ͊͟͡Έ͙ͤͣ ͍͙͍;͔ͤͤΎ ͙ͨͪ;͙ͤ 

͍͙͙͔ͤͤͤͤ͟Ύ ͭ ͊ͦ ͙͍͔͚ͫͦ͋ͦͫͭ͡ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͙ͦͤͪͭͤ͟͟ͻ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡Φ ˿͍͔ͭͦͪͤͤΎ 

͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ς ͒ͦ͋ͪ͊ ͍ͭ͜;͙ͤ͘Ύͤ͊ ͙ͭͪ͊͒ͼ͜ΎΣ Ύ͊͟ Ί ͤ͊ͫ͒ͦͣ͜͟͡ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 

ͯ͟͡Έͭͯͪͤͦ-͙ͫͭͦͪ͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͙̂ͪ͊ͤ͟͝Φ ͔̇ ͫͭͦͫͯΊͭΈͫΎ ͜ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ͯ 

͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜. 

ˢͤ͊͘͜͡ ͊ͭͯ͊͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ̂ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒͊͘͜͟ͻ ͒ͦ ͨͦͤΎͭͭΎ ζͤ͊ͯ-

͍ͦ͊͟ ΄ͦ͊͟͡ηΣ ͝͝ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͦͤ͊͘͟ ͍͔ͪͭ͊͘ΌͭΈͫΎ ˽Φ s ͤͦͻͤ͊͜Σ ˢΦ s ͍ͤͭͦͤͦ͊Σ ˤΦ ˥ ͊ͫ͜-

͍ͦ͊͡Σ ˥. ˨ ͍ͦ͋ͪͦ͊Σ ˣΦ ˴ ͔͍͒ͪͦ͊Σ ˥Φ ˶ ͚͊ͭ͊͟Σ ˨Φ ˽ ͚ͪ͊ͫ͊Σ ˹Φ ˿ ͔͔͍ͣͤͦ͊Σ ˿Φ ̆ ͚͊ͭͯͤ͊ ͭ͊ 

͜Φͤ ̂ ͨͪ͊ͼΎͻ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͔͎͎͍ͨ͒͊ͦ͜ ˢΦ s ͔ͫ͟͡Ό͊͟Σ ˤΦ ʕ ͙ͻͪͯ΅Σ ˶Φ ʕ ͍ͦ͟Σ ˻Φ ˥ ͤ͒͘͜͜-

͍ͦͦ͡͝Σ ˹Φ ˨ ͔ͣΩΎ͔ͤͤͦ͟Σ ˻Φ ˨ ͔ͯ͋͊ͫͤΌ͟Σ ˸Φ ̐ ͍ͭͯͻ͊Σ ˿Φ ˭ ͦͦͭͯ͡ͻͤͦ͜͝Σ ˥Φ ˴ ͍ͦ͊͟͡Σ ˤΦ ˴ -ͯ
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͙ͪ͊͡Σ ˱Φ ˿ ͪͦ͜͝Σ ˣΦ ˿ ͙ͭͯͨ͊ͪ͊͟Σ ˻Φ ˿ ͯͻ͙ͦͣͤͫ͡Έͦ͟͝Σ ˸Φ ̉ ͔ͨ͜͡Έ ͭ͊ ͤ͜Φ ͨͦͤΎͭͭΎ ζ͍ͤ͊ͯͦ͊͟ 

΄ͦ͊͟͡η ͚ͤ͊͘΄ͦ͡ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͤ͊ ͭ͜͡ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͔͙ͨͪͦ͋ͣ͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝ ͙ͪͦ͋ͦͭ  ͍͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ 

ͪ͊ͯͪͫ͟͜. ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ͍͙͍;͔ͤͤΎ ͚ ͊ͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͔͒͗ͪ͡ 

͍ͫ͒͜;͙ͭΈ ͨͪͦ ͔ͭΣ ΅ͦ ͍͙ͪͦͭͦ͘͟ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ΄͟͜͡ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ 

͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͤ͟͜ͼΎ ̆̆ ͨͦ;͊ͭͯ͟ ̆̆˱ ͫͭΦ ͯ ͙͔ͫͫͭͣͤͦ  ͔ͤ ͍͒ͦͫ͒͗ͯ͊͊ͫ͜͡͡ΎΦ  

˸͔ͭͦΌ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ί ͪ ͎ͦ͘͡Ύ͙ͤͯͭ ͍͙ͪͦͭͦ͘͟  ͍ͤ͊ͯͦͦ͟-

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ΄͟͜͡ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ·̆ ͫ ͭΦ ς 

ͨͦ;͊ͭͯ͟ ̆̆˱ ͫͭΦ 

˨Ύ͡ ͒ͦΎ͎ͫ ͔ͤͤͤΎ ͍͔ͨͦͫͭ͊ͤͦ͡͝ ͔͙ͣͭ ͙͋ͯ͡ ͍͙͙ͦͪͫͭ͊ͤ͟͜ ͭ͊͟͜ ͔͙ͣͭͦ͒ ͒ͦͫ-

͔͒͗ͤͤ͜͡ΎΥ ͊ͤ͊͘͜͡ ͜ ͙͔ͫͤͭ͘Σ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ͭ ͙͊͊ͫ͟͡ͺ͊͜͟ͼ͜Ύ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ 

͘͜ ͊ͤ͊͘͘;͔ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡Σ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍͔͔͙ͤ͊ͯͦͦͭͦͪͭ͟;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ 

˽͍͍ͪͦ͜΄͙ ͊ͤ͊͘͜͡ ͙ͫͭͦͪͦ͜͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͜ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙ͤͻ 

͔͔͒͗ͪ͡Σ ˻Φ ˥ ͍ͤ͒ͦ͊͘͜͜͡ ͍͙͔͙ͦͪͣ͊͟͡ ͙ͭͪ ͔͙ͭ͊ͨ ͍͙ͪͦͭͯ͘͟ ͍ͤ͊ͯͦͦ͟-

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ΄͟͜͡ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ̆̆ ς 

ͨͦ;͊ͭͯ͟ ̆̆˱ ͫͭΦ ό˥͍ͤ͒ͦ͊͘͜͜͡Σ нлмуύΥ 

˱ ͔ͭ͊ͨ ς (60-тл ͪͪΦ ̆̆ ͫͭΦύ ς ͔͊ͪͦ͒͗ͤͤ͘Ύ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͎͊ͯ͘͜͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Τ 

˱˱ ͔ͭ͊ͨ ς (80-͜ ͪͪΦ ̆̆ ͫͭΦύ ς ͨ ͦ͒͊͡Έ΄͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͚ ͦͺ͜ͼ͚͎ͤͦͦ͜ ͍͙ͤ͊ͤͤ͘Ύ 

͍͒ͦ͋ͯͭ͘͟͜ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ ͨͦͤ͊͘;͙͍ͫΎ 

͔ͯͪͤͦͣ͊ͤͭͤͤͤ͘͜͜Ύͣ ͜ ͎͙͔ͨͦ͋ͤͤ͡͡Ύͣ ͔͙͙ͭͣ͊ͭ͟ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͔ͨͪͦ͋ͣ͡Τ 

˱˱˱ ͔ͭ͊ͨ ς (90-ͭ͜ ͪͪΦ ̆̆ ͫͭΦ ς ͨͦ;͊ͭͦ͟ ̆̆˱ ͫͭΦύ ς ͪͦ͘΄͙͔ͪͤͤΎ ͤ͊ͨͪΎ͍ͣ͜ 

͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͍͎ͣͫͭͦͦͦ͘͜ ͎͋͊͊͘;͔ͤͤΎ ͨͦ͡Ύ ͍͙ͤ͊ͯͦ͟ͻ 

ͨͦ΄͍ͯ͟͜Σ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͍͔͍͙ͦ͒ͤͦͪͤ͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ͤ͊ ͎͍͔͍͋͊͊ͭͦͪͤ͜͜Σ 

͍͔ͫͭͦͪͤͤΎ ͒ͦ;ͪͤ͜͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡Φ ˾͎ͦ͘͡Ύ͔ͤͣͦ ͝ͻΦ  

˽͔ͪ΄͙͚ ͔ͭ͊ͨ ͨͦͤ͊͘;͙͍ͫΎ ͋͘͜͡Έ΄͔ͤͤΎͣ ͔͔ͣͪ͗͜ ͍͊͊͒͘͟͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͦ-ͫ

͍͙ͭ͜Σ ͙͚ͨͪͤΎͭͭΎͣ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍͙ͨͪ͊ͦͻ ͔͍͙͒ͪ͗͊ͤͻ ͔͍͒ͦͯͣͤͭ͟͜Σ Ύ͟͜ ͔͎͔ͪ͊ͣͤ͡-

͍͙ͭͯ͊͡ ͝ͻ ͒͜Ύ͡Έͤͫͭ͜Έ όζ˽͔ͦͦ͗ͤͤ͡Ύ ͨͪͦ ͦ͋ΩΊ͒ͤ͊ͤͯ ͒ͦ΄͟͜͡Έͤͯ ͙͒ͭΎ;ͯ ͍ͯͫͭ͊ͤͦͯ 

όΎͫ͊͡-ͫ͊͒ͦ͟ύηΣ ζ˽͔ͦͦ͗ͤͤ͡Ύ ͨͪͦ ͙͒ͭΎ;͜ ͒ͦ΄͟͜͡Έͤ͜ ͙͊͊͒͘͟͡ ͯ ͎ͦͦͫͨ͊͟͡ͻ 

̂ͪ͊ͤͫ͟͝Έͦ͟͝ ˾˿˾ηΣ ˽͍ͦͫͭ͊ͤͦ͊ ζ˽ͪͦ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͔͔ͣͪ͗͜ ͙͒ͭΎ;͙ͻ ͒ͦ΄͟͜͡Έ͙ͤͻ 

͍͊͊͒͘͟͜͡ ͯ ͎ͦͦͫͨ͊͟͡ͻ ͜ ͎ͪ͊͒ͦͫͨ͊ͻ ͔͙ͪͫͨͯ͋͜͟͡ηΣ ˽͍ͦͫͭ͊ͤͦ͊ ζ˽ͪͦ ͊͘ͻ͙ͦ͒ ͘ 

ͨͦͨ͜͡΄͔ͤͤΎ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͊ ͔͙ͣ͒;͙ͤͻ ͜ ͙͒ͭΎ;͙ͻ ͍͊͊͒͘͟͜͡ ͯ ͔ͪͫͨͯ͋͜͡ͼ͜η ͭͦ΅ͦύΦ 

˿͔͊ͣ ͍ ͼ͔͚ ͔ͨͪͦ͒͜Σ ͯ 60-ͭ͜ ͙ͪͦ͟,  ͯͤ͊ͯͯ͟ ͙ͨͪͻ͙ͦ͒ͭΈ ͍͔ͤͦ ͨͦͦͤͤ͟͜͡Ύ 

͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙ͤͻ ͺ͊ͻ͍͜ͼ͍͜ ͘͜ ͒ͦ΄͟͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͊ͪͦ͒͗ͯ͘ΌͭΈͫΎ 

͍ͤ͊ͯͦ͟͜ ΄͙ͦ͟͡Σ ΅ͦ ͙ͣ͊͡ ͫͯͭͭΊ͍͙͚ ͍͙͍ͨ͡ ͤ͊ ͙ͨͪ͊ͭͯ͟͟ ͙ͪͦ͋ͦͭ ͒ͦ΄͟͜͡Έ͙ͤͻ 

͍͊͊͒͘͟͜͡Φ ̂ͪ͊ͤͫ͟͝Έ͊͟ ͒ͦ΄͟͜͡Έͤ͊ ͔͎͎ͨ͒͊ͦ͊͜͟ ͨͦͫ͊͜͡ ͔ͦ͒ͤ ͘ ͍͙ͨͪͦ͒ͤ͜ͻ ͣͫ͜ͼΈ  ͯ

˿˾˿˾ όˢ͔͍ͪͭͣͦ͊Σ нллсύΦ 
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˽͙ͪ ˹͍͊ͯͦͦ͟-͒ͦͫ͒ͤͦͣͯ͜͡ ͙ͤͫͭͭͯͭ͜͜ ͔͎͎͙ͨ͒͊ͦ͜͟ ͙̂ͪ͊ͤ͟͝ ͋ͯͦ͡ ͍͙͒ͪͭͦ͜͟ 

͍͒͒͜͜͡ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΣ ΅ͦ ͔͔͊͋ͨ͘͘;͙ͦ͡ ͪͦͪͦ͋ͯ͘͟ ͔͙ͣͭͦ͒;͎ͤͦͦ 

͔͔͊͋ͨ͘͘;͔ͤͤΎ ͚ ͎͍ͨ͒ͦͭͦͯ͜͟ ͒ͦ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͦͫ͋͜Σ Ύ͟͜ 

͙ͣ͊͡ ͒͡Ύ ͼΈ͎ͦͦ ͔ͤͦ͋ͻ͒ͤ͜͜ ͤ͊ͤͤ͘Ύ ͭ͊ ͒͋ͤͦͫͭ͘͜͜Φ ̂ мфсл ͪΦ ˶Φ ˢ͔͍ͪͭͣͦ͊ 

͔͔ͦͫͪ͒͗ͯ͘Ί ͍͎ͯ͊ͯ ͤ͊ ͍͙ͤ͊͘;͔ͤͤ͜ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͎͍ͪͦͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

͍ ˭˨˻Σ ͨͦ΄ͯ͊͟ͻ ͍ͫͨͦͫͦ͋͜ ͎͔ͤ͊͊ͦ͒͗ͤͤ͡Ύ ͎͍ͪͦͦ͜͝ ͍͊͘Ίͣͦ͒͜͝ ͔͚͒ͭ͜ ͯ ͍ͭͦͪ;͙ͻ 

͎ͪ͊͜ͻ ͭ͊ ͎ͪ͊͜ͻ ͘ ͎͍͙ͦͭͦͣ ͣͫͭͦͣ͘͜ ͜ ͍͙͙ͨͪ͊͊ͣ͡Φ ˤ͙͍͙͊͗ͣ͡ ͔͔͔ͣͤͭͦͣ͡ ͝͝ 

͍͎ͤ͊ͯͦͦͦ͟ ͒ͦͪͦ͋ͯ͟ ͫͭ͊͊͡ ͎͔͙͍ͨͪͦͪͫͤ͊ ͔͒͜Ύ ς ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͙ͻ͍ͦ͊ͤͤΎ 

ͫͯͫͨ͜ ͡Έͤͦ ͤ͊͘;͙͙ͣͻ ͙ͪͫ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͙͙͙͒ͭͤ ͤ͊͘;ͤͦ ͪͦͫͭ͊͘Ί ͍ ͎͍͚ͪͦ͜͜ 

͒͜Ύ͡Έͤͦͫͭ͜Σ ͯ ͨͪͦͼ͔ͫ͜ Ύͦ͟͝ ͙͙͒ͭͤ͊ ͍͊ͫͦ͘ΌΊ ͍͙ͨͪ͊͊͡ ͚ ͙ͤͦͪͣ ͍͔͙ͨͦ͒ͤ͜͟Σ 

͚ͦͤ͊ͦͣ͘͡ΌΊͭΈͫΎ ͘ ͍͙ͤ͊ͦ͟͡΄ͤͣ͜ ͙͗ͭͭΎͣ ό˿͊Ύͨͤ͊͜Σ нлмсύΦ 

ˤ͎͙͚͊ͦͣ ͍͔ͤͫͦ͟ ͯ ͒ͦ΄͟͜͡Έͤͯ ͔͎͎ͨ͒͊ͦͯ͜͟ ͙͍ͪͦ͋͘ ͟ΦͨΦͤΦ ˩Φ ʕ ͜͡Έ;͍ͦͫ͟Έ͙͚͟Φ 

˹͊ͨͪΎ͙ͣ ͚͎ͦͦ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͺ͙͘͜;͙ͤͣ ͍͙ͻ͍ͦ͊ͤͤΎͣ ͔͚͒ͭ͜Φ 

˹͍͔͊ͯͦ͟ͼΈ ͔͒ͭ͊͡Έͤͦ ͍͍͒ͦͫ͒͗ͯ͊͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͪͯͻ͍͙ͦͻ ͍͙ͤ͊;ͦ͟ ͯ ͔͚͒ͭ͜ 

͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ό˿͍͔ͫͭ͜͡Έ͙ͤ͟Σ нлмрΤ ˿͊Ύͨͤ͊͜Σ нлмсύΦ  

˨ͦ ͙ͨͭ͊ͤͤΎ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ сл-ͭ͜ ͪͪΦ ͍͔͙ͪͭ͊ͫ͘͡Ύ ͍͙͊͒͊͟͡;͜ 

͊͟ͺ͔͒ͪ ͒ͦ΄͟͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ˭͊ͨͦͪ͘͜Έ͎ͦͦ͟Σ ˴͙͍ͫ͝Έ͎ͦͦ͟Σ ˾͍͔ͤͤͫ͜Έ͎ͦͦ͟Σ 

˿͍ͦ͡ΩΎͤͫΈ͎ͦͦ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙͍ͤͫͭͭͯͭ͜͜Φ ˤ͙ͦͤ ͚͙͊ͣ͊͘͡ ͍ͨͪͦ͒ͤ͜͜ ͙ͨͦ͘ͼ͜͝ ͍ 

̂ͪ͊ͤ͟͜͝ Ύ͟ ͔͔͙ͦͫͪ͒͟ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͍͙΅ͦ͝ 

͍͊͟͜͡ͺ͊͜͟ͼ͜͝Σ ͊ ͭ͊ͦ͗͟ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͎͊ͯ͘͜͡ ͔ͭͦͪ͜͝ ͜ ͔͙͙ͣͭͦ͒͟ 

͍ͤ͊;͊ͤͤΎ ͚ ͍͙ͻ͍ͦ͊ͤͤΎ ͒ͦ΄͟͜͡ΈͤΎͭΦ ̂ 70-ͭ͜ ͪͪΦ ͙ͨͪΊ͒ͤͯΌͭΈͫΎ ͔͙͍͙ͦͭ͟͟͡ 

͍͍͔͙ͤͦͦͫͭͦͪͤͻ ͟ ͊ͺ͔͒ͪ ͯ ͍̆͊ͪͦ͟͜Σ ˥ͯ͡ͻ͍ͦ͜Σ ˹͙͗ͤ͜͜Φ 

ˢ͙͍ͭͤͯ͟ ͯ;͊ͫͭΈ ͯ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤ͜͜͡ ͚͒͜Ύ͡Έͤͦͫͭ͜  ͍͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ 

͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͘ мфсм ͪΦ ͔͔͋ͪ ͟ . ΦͨͤΦΣ ͒ ͦͼ͔ͤͭ ͊͟ͺ͔͙͒ͪ ͒ͦ΄͟͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ 

˴͙͍ͫ͝Έ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͙ͤͫͭͭͯͭ͜ ͯ ͔ͣͤ͜͜ ˻Φ ˸ Φ ˥ͦͪΈ͎ͦͦ͟ ˭Φ 

ˣ͙͍ͦͪͫͦ͊Φ ˤͦͤ͊ ͍ͦͨͯ͊͊ͫ͜͟͡Ύ ͪͦͪͦ͋ͦ͘͟Ό ͔ͨͪͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͍͍͒ͨͦ͒͊͜͜͡Έ͎ͤͦͦ ͍͔ͫͭ͊ͤͤ͡Ύ ͔͚͒ͭ͜ ͒ͦ ͨͪ͊ͼ͜Σ ͊ͯ͘͡;͔ͤͤΎ ͔͚͒ͭ͜ ͒ͦ ;͔͎͍ͪͯ͊ͤΈ Ύ͟ 

ͺ͙ͦͪͣ ͍ͭͪͯ͒ͦͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜  ͍ ͙͒ͭΎ;͙ͻ ͫ͊͒͊͟ͻΣ Ί͒ͤͦͫͭ͜ ͣͦͪ͊͡Έ͎ͤͦͦ ͜ 

͍͎ͭͪͯ͒ͦͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ  

ˤ͙͊͒͊͟͡;͔ͣ ˭͊ͨͦͪ͘͜Έ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͙ͤͫͭͭͯͭͯ͜ ͍ мфсо-

мфтн ͪͪΦ ͋ͯ͊͡ ˢΦ x ͎ͦͯ΄Φ ˿ ͺ͔ͪ͊ ͍͙ͤ͊ͯͦ͟ͻ ͨͦ΄͍ͯ͟͜ ˢΦ ˣ͎ͦͯ΄ ͘ ͔͔͍ͦͫͪ͒͗ͯ͊͊ͫ͡Ύ ͤ͊ 

͔ͨͪͦ͋ͣ͜͡ ͦ͒ͤͦ;͎͊ͫͤͦͦ ͍͊ͫͦ͘ΊͤͤΎ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͜ ͚ͪͦͫͫ͜Έͦ͟͝ ͍ͣͦ ͒ͦ΄͟͜͡ΈͤΎ͙ͭ͊ͣ. 

̂ ͙͊ͤ͒͒͊ͭͫ͟Έ͚͟͜ ͙͔͒ͫͪͭ͊ͼ͜͝ ˢΦ ˣ͎ͦͯ΄ ͍͔͒ͦ͊͡Σ ΅ͦΣ ͔͔͊͋ͨ͘͘;ͯΌ;͙ ͚͙͚ͨͦͫͭͤ͜ 

͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͦͤͭͪͦ͟͡Έ ͤ͊͒ ͍ͣͦͦΌ ͔͚͒ͭ͜ ͭ͊ ͍ͤ͊;͊Ό;͙ ͝ͻ ͍͍ͫͨͫͭ͊͜͡Ύ͙ͭ ͫͻ͔ͦ͗  ͚

͍͔͒ͣͤͤ͜͜  ͯ ͔͙ͫͨͦͪ͒ͤͤ͜ͻ ͍ͣͦ͊ͻΣ ͣͦ͗ͤ͊ ͯͫͨ͜΄ͤͦ ͺ͍͙ͦͪͣͯ͊ͭ  ͍ ͒͜ ͔͚ͭ 

͒ͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͍͙ͤ͊;͙͟ ͫ͊ͣͦͦͤͭͪͦ͟͡Ό ͍͔ͣͦͤͤ͡Ύ ͜ ͙ͭͣ ͙ͫ͊ͣͣ ͙ͫͨͪΎ͙ͭ 

ͯͫͨ͜΄ͤͦͣͯ ͍ͤ͊;͊ͤͤΌ ͍͒ͦͻ ͍ͣͦΦ  
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̂ мфтл ͪΦ ͯ ˭͊ͨͦͪ͘͜Έͦͣͯ͟ ͔͍͒ͪ͗͊ͤͦͣͯ ͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͙ͤͫͭͭͯͭ͜͜ ͨͦ;͊͊͡ 

ͨͪ͊ͼΌ͍͙͊ͭ ͜ ˴Φ ͔͍̋ͪ͋͊ͦ͊͟Φ ̒͟ ͙͚ͣͦͦ͒͡ ͍͔ͤ͊ͯͦ͟ͼΈ ͍͒ͦͫ͒͗ͯ͊͊͜͡͡ ͣͦͪ͊͡Έ͔ͤ 

͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͒ͦ΄͟͜͡Έ͙ͤ͊͟ ͯ ͎ͪ͜Σ ͔ͫͨͼ͙ͺͯ͜͟ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͙͙͍͙ͨͦͭͤ͘ͻ ͍͊͘Ί͍͙ͣͦ͒ͤͦͫͤ͜ ͯ ͔͚͒ͭ͜ όˣͪΊ͗ͤΊ͍͊ ͭ͊ ˸͔͊͊ͪͤͦ͟͟Σ нлмсΣ ͫΦ фύΦ ̂ 

70-ͭ͜ ͙ͪͦ͟ ͍ ̂ͪ͊ͤ͟͜͝ ͤ͊͘;ͤͦ ͙͍͍͊ͭͯ͊͊ͫ͘͟͜͡Ύ ͍ͤ͊ͯͦͦ͟-͙͒ͦͫ͒ͤ͜͡ͼΈ͊͟ ͪͦ͋ͦͭ͊  ͍

͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟Φ ˹͊ͨͪΎ͙ͣ ͚ ͔͙ͭͣ͊ͭ͊͟ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍͙ͤ͊͘;͙͊ͫ͡Ύ 

͍͊͒͊ͤͤ͘Ύ͙ͣ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜Σ ͍͔ͪͤͣ͜ ͍͙ͪͦͭͯ͘͟ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͤ͊ͯ͟ ͭ͊ 

͙͙͊ͨͭ͊ͣ͘ ͙͙ͨͪ͊ͭ͟͟ (͍̂ͣͦͯΊ͍͊, 2016Σ ͫΦ ору-359)Φ ˿͔͊ͣ ͍ ͼ͔͚ ͔ͨͪͦ͒͜ 

͊͘ͻ͙΅͊ΌͭΈ ͟ ͙͊ͤ͒͒͊ͭͫΈ͟ ͒͜ ͙͔ͫͪͭ͊ͼ͚͜ ˢΦ ˣ͎ͦͯ΄ ͜ ˴Φ ̋ ͔͍ͪ͋͊ͦ͊͟Φ  

˹͊ ͒ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύͣ ͣͫͭͯ͘͜ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ  ͍͒ ͦ΄͟͜͡Έ͙ͤͻ 

͍ͯͫͭ͊ͤͦ͊ͻ ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΊΌ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͍ ͼ͜ ͙ͪͦ͟ ͨͪ͊ͼΌ͍͊͊͡ ˶Φ 

ˢ͔͍ͪͭͣͦ͊Φ ˿ͨ͜͡Έͤͦ ͘ ͦ͒ͤͦ͒ͯͣͼΎ͙ͣ ͍ ͦͤ͊ ͒ͦͦͨͪ͊ͼΌ͍͊͊͡ ͜ ͍͙͒͊͊͡ ζ˽͎ͪͦͪ͊ͣͯ 

͍͙ͻ͍ͦ͊ͤͤΎ ͍ ͙͒ͭΎ;ͦͣͯ ͫ͊͒ͯ͟η όмфтмύΣ ζ˽͎ͪͦͪ͊ͣͯ ͭ͊ ͔͙ͣͭͦ͒;ͤ͜ ͍͙ͤ͊ͫͭ͊ͤͦ 

͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜ ͍ ͒ͦ΄͟͜͡Έͤͦͣͯ ͊͊͒͘͟͜͡η όмфтрύΣ ΅ͦ ͫͯͭͭΊ͍ͦ ͍͙ͨͤͯͦ͡͡ ͤ͊ 

͙ͨͪ͊ͭͯ͟͟ ͙ͪͦ͋ͦͭ ͙͒ͭΎ;͙ͻ ͍ͫ͊͒͟͜ (˶Ύͻ͍ͦͫΈ͊͟, 2011Σ ͫΦ 43).  

˨͔ ͭ͊͡Έͤͦ ͍͙͍;͍͊ ͙͒ͤ͊ͣͯ͜͟ ͪͯͻ͍ͦͦ͝ ͙͍͊ͭͤͦͫͭ͟͜ ͔͚͒ͭ͜ п-т ͍ͪͦ͟͜Σ 

͍͍͒ͦͫ͒͗ͯ͊͜͡ ͔ͫͨͼ͙ͺͯ͜͟ ͺ͍ͦͪͣͯ͊ͤͤΎ ͭ͊ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍͙ͦͫͤͦͤͻ ͍͙͍͒͜ ͪͯͻ͍͜ 

˩Φ ʕ ͜͡Έ;͍ͦͫ͟Έ͙͚͟Φ ˾͔ͯ͘͡Έ͙ͭ͊ͭ ͍͎ͤ͊ͯͦͦͦ͟ ͒ͦͪͦ͋ͯ͟ ͭ͊ ͍͙͍͙ͫͤͦ͟ ˩Φ ʕ ͜͡Έ;͍ͦͫ͟Έ-

͎ͦͦ͟ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͨ͒͜ ;͊ͫ ͫ͊͒͊ͤͤ͟͡Ύ ͎͙ͨͪͦͪ͊ͣ ͍͙ͻ͍ͦ͊ͤͤΎ ͒͡Ύ ͙͒ͭΎ;͙ͻ 

͍ͫ͊͒͟͜ ̂˾˿˾Σ ͯ ͔͙ͣͭͦ͒;͙ͤͻ ͔͔ͪͦͣͤ͒͊͟ͼ͜Ύͻ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͜ 

͍͍͍͙ͨͪͦ͊͒͗ͯ͊ͫ͡Ύ ͍ ͙ͨͪ͊ͭͯ͟͟ ͙ͪͦ͋ͦͭ ͘ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ 

ό˿͍͔ͫͭ͜͡Έ͙ͤ͟Σ нлмрΤ ˿͊Ύͨͤ͊͜Σ нлм6)Φ ˾͔ͯ͘͡Έͭ͊ͭͦͣ ͍͎ͤ͊ͯͦͦͦ͟ ͨͦ ΄ͯ͟ ͯ

˩Φ ʕ ͜͡Έ;͍ͦͫ͟Έ͎ͦͦ͟ ͍ͫͭ͊ ͍͙ͻ͒͜ ͯ ͍ͫͭ͜ ͙͙ͤ͘͟ ͍ͤ͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;͙ͤͻ ͍͙͒͊ͤΈ ͘͜ 

͔͙ͣͭͦ͒;͙ͤͻ ͔ͨͪͦ͋ͣ͡ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ͙͒ͭΎ;ͦͣͯ ͫ͊͒ͯ͟ ό˿͊Ύͨͤ͊͜Σ нлмсύΦ  

 ̂ 70-ͭ͜ ͙ͪͦ͟ ͒͘ ͙ͦ͋ͯͭ͟ ͎͍͙͙ͤͦ͒͒͊ͭ͜͟͡;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍͍͊͒ͯ͊͘͜;͊ 

͊͟ͺ͔͙͒ͪ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ˾͍͔ͤͤͫ͜Έ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 

͙ͤͫͭͭͯͭͯ͜ ͣ͜Φ ˨Φ ˭ Φ ˸͊ͤͯ͝͡ΈͫΈ͎ͦͦ͟ ˢΦ ˣ͎ͦͯ΄ ͚ͤ͊͘΄͙͡ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ  ͍͔ͦͣͨͫ͟͟͜͡ 

͍ͤ͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;͙ͤͻ ͙͍ͨͦͫ͋ͤ͜͟͜Σ ͣͫͭ͘͜ Ύ͙͟ͻ ͎͙͙͍ͨͦ͋͡ ͔͙ͣͭͦ͒ͯ͟ ͍͙ͪͦͭͯ͘͟ 

͍͙ͣͦ  ͍͔͚͒ͭ͜ ͯ ͙͒ͭΎ;ͦͣͯ ͫ͊͒ͯ͟ ό˽͔ͦͤͦͣ͊ͪͤͦ͟ ͭ͊ ˢ͚͍͍͊ͪͦ͊Σ нллфΤ ˿͊Ύ͍ͨͤ͜Σ 

2016).  

̂ͤ͊͜͟͡ΈͤͦΌ ͺͦͪͣͦΌ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͙ͨͫͻ͎ͦͦͦ͡-

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜  ͍1965-мфун ͪͦ͊͟ͻ ͙͋ͯ͡ 

͔ͪͫͨͯ͋͊ͤͫ͜͟͡Έ͙͚͟ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙͚ͤ ͙͋ͪͤ͘͜͟ ζ˨ͦ΄͟͜͡Έͤ͊ ͔͎͎ͨ͒͊ͦ͊͜͟ ͜ 

͙ͨͫͻ͎ͦͦ͜͡Ύη ͜ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙͚ͤ ͗ͯͪͤ͊͡ ζ˨ͦ΄͟͜͡Έ͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎηΣ ͤ͊ 

ͫͭͦͪͤ͊͜͟ͻ Ύ͙͟ͻ ͔͎ͪͯ͡Ύͪͤͦ ͍͙͒ͪͯͯ͊ͫ͟͡Ύ ͫͭ͊ͭͭ͜ ˶Φ s ͔͍ͪͭͣͦͦ͝Σ ˢΦ ˣ͎ͦͯ΄Σ 

˭Φ x ͙͍ͦͪͫͦͦ͝Σ ˩Φ ʕ ͜͡Έ;͍ͦͫ͟Έ͎ͦͦ͟ ͭ͊ ͤ͜΄͙ͻ ͍͙ͨͪͦ͒ͤ͜ͻ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͯ;͔͙ͤͻ 

ό˿͊Ύͨͤ͊͜Σ нлмсύΦ 
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˹͍͙͚͊ͯͦ͟ ͒ͦͪͦ͋ͦ͟ ˶Φ ˢ͔͍ͪͭͣͦͦ͝Σ ˢΦ ˣ͎ͦͯ΄Σ ˩Φ ˤ͜͡Έ;͍ͦͫ͟Έ͎ͦͦ͟Σ 

˴Φ ̋ ͔͍ͪ͋͊ͦͦ͟͝ ͙ͫͭ͊͡ ͍ͦͫͤͦͦΌ ͒͡Ύ ͨͦ͒͊͡Έ΄͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͔ͭͦͪ͜͝ ͜ ͙͙ͨͪ͊ͭ͟͟ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ  

̂ 80-ͭ͜  ͙ͪͦ͟ ͙͎ͣͤͯͦͦ͡ ͫͭͦͭͭ͜͡Ύ ͪͦͨͦ͘;͙ͤ͊ΊͭΈͫΎ ͎͙͚͒ͪͯ ͔ͭ͊ͨ. ˯ͦͣͯ 

͙ͨͪͭ͊ͣ͊ͤͤ͜Υ ͙͍͊ͭ͊͘͟͜ͼ͜Ύ ͍͙ͤ͊ͯͦ͟ͻ ͪͦͪͦ͋ͦ͘͟ ΅ͦ͒ͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͚ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ 

͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Σ ͔͙͍ͤͭͤͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜Σ 

͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͔͙͙ͭͣ͊ͭ͟ ͍͙ͤ͊ͯͦ͟ͻ ͨͦ΄͍ͯ͟͜Σ ͯͭͦ;͔ͤͤͤΎ ͚ ͔͒ͭ͊͊͘͜͡ͼ͜Ό ͍͙ͦͫͤͦͤͻ 

͔ͨͦͦ͗ͤ͡Έ ͍ͤ͊ͯͦͦ͟-͙͒ͦͫ͒ͤ͜͡ͻ ͎ͨͪͦͪ͊ͣ ͺ͍ͯͤ͒͊ͭͦͪ͜ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͍ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͍͒ͦͭͦͪ͟͜ ͤ͊ͯ͟ ˶Φ ˢ͔͍ͪͭͣͦͦ͝Σ ˢΦ 

ˣ͎ͦͯ΄Σ ˭Φ x ͙ͦͪͫ ͍ͦͦ͝Σ ˩Φ ˤ͜͡Έ;͍ͦͫ͟Έ͎ͦͦ͟Φ 

˽͙͔͙͙ͪͦͪͭͭͤͣ͜ ͤ͊ͨͪΎ͙ͣ͊ͣ ͍ͭͦͪ;͎ͦͦ ͨͦ΄ͯͯ͟ ˭Φ ˣ͙͍ͦͪͫͦͦ͝ ς ͍͍͊͒ͯ͊͘͜;͊ 

͊͟ͺ͔͙͒ͪ ͒ͦ΄͟͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ˴͙͍ͫ͝Έ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 

͙ͤͫͭͭͯͭͯ͜ ͔ͣͤ͜͜ ˻Φ ˸ Φ ˥ͦͪΈ͎ͦͦ͟ όмфтр-мффнύ ͙ͫͭ͊͡Υ ͪͦͪͦ͋͊͘͟ ͙ͨͭ͊ͤΈ 

͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͍ ͙͒ͭΎ;ͦͣͯ ͫ͊͒ͯ͟Σ 

͍͊͘Ί͍ͣͦ͘ΩΎͦ͘͟ ͣͦͪ͊͡Έ͎ͤͦͦ ͜ ͍͎ͭͪͯ͒ͦͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜Φ ˤͦͤ͊ ͎͍ͯͪͭͯ͊͊͘͡ 

͔͙͍ͦͭ͟͟͡ ͦ͒ͤͦ͒ͯͣͼ͍͜Σ ͍ͫͨͪ͊͗ͤ͜ͻ ͚͍ͣ͊ͫͭͪ͜ ͜ ͦ͗ͤͦͣͯ͟ ͒͊͊͡ ͍ͨͯͭͯ͜͟ ͍ ͍͔ͤ͊ͯͦ͟ 

͙͗ͭͭΎΦ ˹͊ ͋͊͘͜ ͊͟ͺ͔͙͒ͪ ͍͙͙ͨͪͦͦ͒ͫ͡Ύ ͤ ͍͊ͯͦͦ͟-͙ͨͪ͊ͭ͟;ͤ͜ ͦͤ͟ͺ͔͔ͪͤͼ͜͝Σ 

͔͙ͣͭͦ͒;ͤ͜ ͔͙ͫͣͤ͊ͪ͜Σ ͔ͫͭͯ͒ͤͭͫΈ͟͜ ͙ͦͣͨ͊͒͜͜͡Φ  

˭͊ ͯ;͊ͫͭ͜ ͍ͤ͊ͯͦ͟ͼ͍͜ ˴͙͍ͫ͝Έ͎ͦͦ͟ ό˭Φ ˣ͙͍ͦͪͫͦ͊Σ ˩Φ ˤ͜͡Έ;͍ͦͫ͟Έ͙͚͟ύΣ 

ˣ͔ͪ͒ΎͤͫΈ͎ͦͦ͟ ό˴Φ ͔͍̋ͪ͋͊ͦ͊͟Σ ˤΦ ˴ͦͭ͡ΎͪύΣ ˾͍͔ͤͤͫ͜Έ͎ͦͦ͟ όˢΦ ˣ͎ͦͯ΄Σ 

́Φ ˽ ͦͤͣ͊ͤͫ͜Έ͊͟ύ ͭ͊ ͤ͜΄͙ͻ ͔͙͍ͨ͒ͤͫͭͭͯͭ͜͜ ͍ͫͭͦͪΌ͍͙͊ͫ͡Ύ  ͚ ͍ͦͤͦ͡Ό͍͙͊ͫ͡Ύ 

͎͙ͨͪͦͪ͊ͣ ͍͙ͻ͍ͦ͊ͤͤΎ ͭ͊ ͍ͤ͊;͊ͤͤΎ  ͍͒ ͙ͭΎ;͙ͻ ͫ͊͒͊͟ͻΣ ͯ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͔͙ͨͪͦ͒͜ͼ͜ 

͍͙͒ͪͯͯ͊ͫ͟͡Ύ ͍ͤ͊ͯͦ͟͜ ͫͭ͊ͭͭ͜Σ ͍͙͍;͍͊ͫΎ ͭ͊ ͎ͯ͊͊͘͡ΈͤΌ͍͍͊ͫΎ ͔͔͍͙͚ͨͪ͒ͦ 

͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͒ͦͫ͒͜ ͚ͤ͊ͪ͊͟΅͙ͻ ͒ͦ΄͟͜͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙̂ͪ͊ͤ͟͝Σ 

ͯ͒ ͦͫͦͤ͊͟͡Ό͍͙͊ͫ͡Ύ ͔͙ͣͭͦ͒ ͜ ͙͚͙ͨͪͦͣ ͙ͪͦ͋ͦͭ ͘͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΦ  

 ̂ ͍ͤ͊ͯͦͦ͟-͚͒ͦͫ͒ͤ͜͜͡ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͍͊͒ͯ͊͘͜;͊ ͊͟ͺ͔͙͒ͪ ͒ͦ΄͟͜͡Έ͎ͤͦͦ 

͍͙ͻ͍ͦ͊ͤͤΎ ˾͍͔ͤͤͫ͜Έ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͙ͤͫͭͭͯͭͯ͜ ˢΦ ˣ͎ͦͯ΄ 

͙͍͔ͦͫͦ͋͡ ͣͫ͜ͼ͔ ͚͊ͣ͊͊͘͡ ͔ͨͪͦ͋ͣ͊͡ ͍͙ͪͦͭͯ͘͟ ͍͔ͣͦͤͤ͡Ύ ͔͚͒ͭ͜Φ ˤͦͤ͊ 

͙ͪͦͪͦ͋͊͘͡ ͔͙͙ͣͭͦ͒͟ ͍͙ͪͦͭͯ͘͟ ͍͙ͣͦ ͒ͦ΄͟͜͡ΈͤΎͭ Ύ͟ ͎͊ͯ͘͜͡ ͔͎͎͙ͨ͒͊ͦ͜͟ ͜ Ύ͟ 

͍ͤ͊;͊͡Έͤͦ͝ ͙͒ͫͼ͙͙ͨͤ͜͡ ͍ ͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Φ ˽͒͜ ͝͝ 

͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͪͦͨͦ͘;͙ͤ͊Ί ͍ͫͦΌ ͍ͭͪͯ͒ͦͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ ˾͍ͤͦͣͯ͜ 

́Φ ˽ ͦͤͣ͊ͤͫ͜Έ͊͟Φ ˴ͦͦͣ͡ ͍͙ͤ͊ͯͦ͟ͻ ͔͔͍ͤͭͪͫ͜͜ ͣͦͦ͒ͦ͡͝ ͍;͔ͤͦ͝ ͫͭ͊ͦ͡ ͣͦͪ͊͡Έ͔ͤ 

͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͒ͦ΄͟͜͡Έ͙ͤ͊͟ ͯ ͍͚ͭͪͯ͒ͦ͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔ͫͨͼ͙ͺ͜͟ ͊

͍͊ͫͦ͘ΊͤͤΎ ͣͦͪ͊͡Έ͙ͤͻ ͤͦͪͣ ͯ ͔͚͒ͭ͜Φ  

˿͔͔͙ͪ͒ͤ͊ ул-ͻ ͪͪΦ ̆̆ ͫͭΦ ͦͤ͊͘;͔ͤ͊ ͍͔ͫͭͦͪͤͤΎͣ ͙͙͒͒͊ͭ͟;ͤͦ͝ ͍ͤ͊ͯͦͦ͟͝ 

΄͙ͦ͟͡ ͨͪͦͺ͔ͫͦͪ͊ ͊͟ͺ͔͙͒ͪ ͔ͭͦͪ͜͝ ͜ ͔͙͙ͣͭͦ͒͟ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ 

ˣ͔ͪ͒ΎͤͫΈ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͙ͤͫͭͭͯͭͯ͜ ͔ͣͤ͜͜ ˽Φ ˨ Φ ˻͙͔ͫͨͤ͊͟ ˴Φ 

͔͍̋ͪ͋͊ͦͦ͟͝Σ Ύ͊͟ ͍͒ͦͫ͒͗ͯ͊͊͜͡͡ ͔ͨͪͦ͋ͣͯ͡ ͍͙ͪͦͭͯ͘͟ ͍ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ͨͦ;͍͙͊ͭͦ͟ͻ 
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͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͨͦͤΎͭΈΦ ˴Φ ͔͍̋ͪ͋͊ͦ͊͟ ͋ͯ͊͡ ;͔ͤͦͣ͡ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;ͤͦ͝ ͦͣͫ͟͜͜͝ 

͙ͨͪ ˸͔͍ͤͫͭͪͫͭ͜͜͜ ͍͙ͦͫͭ͜ ˿˾˿˾ όмфту-мфуо ͪͪΦύ ͜ ˸͔͍ͤͫͭͪͫͭ͜͜͜ ͍͙ͦͫͭ͜ ̂˾˿˾ όмфуп-

мфуф ͪͪΦύ ͭ͊ ͔͔͎ͪ͒ͦ͟͜͡͝ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͎ͤͦͦ ͗ͯͪͤ͊ͯ͡ ζ˨ͦ΄͟͜͡Έ͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎη 

ό͘ мфул ͪΦύΦ ˲͝ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒͜͝ ͚ͤ͊͘΄͙͡ ͍ͫͦΊ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍ ͔͙͍͙ͦͭͤ͟͟͡ͻ 

͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙ͤͻ ͨͪ͊ͼΎͻ ζ˸͔͙ͭͦ͒͊͟ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͔͚͒ͭ͜ 

͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ηΣ ζ˸͔͙ͭͦ͒͊͟ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔͔͙ͣͤͭ͊ͪͤ͡ͻ ͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ 

ͯΎ͍͔ͤ͡Έ ͯ ͔͚͒ͭ͜ηΣ Ύ͟͜ ͔͔͍ͪͦͣͤ͒ͦ͊ͤͦ͟ ˸͔͍ͤͫͭͪͫͭͦͣ͜͜ ͍͙ͦͫͭ͜ ̂˾˿˾ Ύ͟ ͍ͤ͊;͊͡Έͤ͜ 

͙͙ͨͦͫ͋ͤ͜͟ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͔ͨ͒ͯ;͙͙͡΅ ͭ͊ ͔͙͍ͨ͒ͤͫͭͭͯͭ͜͜ ͘͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ 

ζ˽͔͎͎͒͊ͦ͊͜͟ ͜ ͙ͨͫͻ͎ͦͦ͜͡Ύ ό͒ͦ΄͟͜͡Έͤ͊ύη όˣͪΊ͗ͤΊ͍͊ ͭ͊ ˸͔͊͊ͪͤͦ͟͟Σ нлмсύ.  

̂ ͼ͔͚ ͔ͨͪͦ͒͜ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ͙͔ͨͦͫͤͤ͡Ύ ͍͎͙ͯ͊ ͒ͦ ͙ͨͭ͊ͤΈ ͎͍ͪͦͦ͜͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͔͚͒ͭ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ ̂ ͨͦ͜͡ ͦͪͯ͘ ˴Φ ͔͍̋ͪ͋͊ͦͦ͟͝ ͔͔͍͙ͨͪ͋ͯ͊͡ 

ͨͪ ͔͙ͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͙͍͙ͨͦͭͤ͘ͻ ͍͊͘Ί͙ͣͤ ͯ ͫͨ͜͡Έ͚ͤ͜ ͎͍͚ͪͦ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ 

͔͚͒ͭ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Σ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;ͦ͝ ͙͍͊ͭͤͦͫͭ͟͜ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ͍ ͎ͪ͊͜ͻ ͊͘ 

ͫΌ͔͙͗ͭ͊ͣ ͔͙ͭͪ͊ͭͯͪͤ͜͡ͻ ͍͍ͭͦͪ͜Σ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͦͫͤͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ 

͍͔͔ͨͪͦ͒ͤͤΎ ͫΌ͔͗ͭͤͦ-ͪͦ͡Έ͍͙ͦͻ ͎ͦͪ͜Σ ͔͍͙ͪͤ͟͜ͼ͍ͭͦ ͙͙ͤͣ ͘ ͋ͦͯ͟ ͍͙ͻ͍͔͍ͦ͊ͭ͜͡ 

όˣͪΊ͗ͤΊ͍͊ ͭ͊ ˸͔͊͊ͪͤͦ͟͟Σ нлмсύ. 

˾͍͙ͦͭͦ͘͟ ͜ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͍ͤ͊ͯͦͦ͟͝ ΄͙ͦ͟͡ ˶Φ ˢ͔͍ͪͭͣͦͦ͝ ͍͙͒͋ͯͫ͜͡ Ύ ͯ 

ͫͭͤ͊͜ͻ ͊͋ͦͪ͊ͭͦͪ͜͡͝ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ̂˹˨˱˽ͯΣ ͔͒ ͍;͔ͤ͊ ͨͪ͊ͼΌ͍͊͊͡ ͒ͦ 

мффл ͪ. ˶Φ s ͔͍ͪͭͣͦ͊ ͙ͪͦͪ͊͘͟͡ ͔ͨͪͦ͋ͣͯ͡ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ͔͚͒ͭ͜ ͙͙͍͙ͨͦͭͤ͘ͻ 

͍͊͘Ί͙ͣͤ Ύ͟ ͍͙ͦͫͤͦ ͍͔͙ͨͦ͒ͤ͜͟ ͍ ͔͙͍ͦͭ͟͟͜͡Φ ˣ͔ͪͯ;͙ ͔ͦͤͪͭͤ͟͟͜ ͙͙ͨͪ͊͒͟͡, ͍ ͦͤ͊ 

ͨͦ͊͊͊͘͟͡Σ Ύ͟ ͯ ͨͪͦͼ͔ͫ͜ ͎͙ͪ ͙͒ͭ͜ ͙ͤ͊͋ͯ͡ ͍͙ͤ͊;ͦ͟ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡Σ 

Ύ͟ ͍ͨͦͫͭͯͨͦͦ ͍͙͍͙ͪͦ͊ͫ͘͡Ύ ͍ ͙ͤͻ ͔͙͍ͦͭͫͭͫ͟͟͜͡Έ͟͜ ͙͙ͪͫΦ ˻͙͒ͤͣ ͘͜ ͍͊ ͙͍͙͗͡ͻ 

͔͍͊ͫͨͭ͟͜ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͫͭ͊ͦ͡ ͙ͨͭ͊ͤͤΎ ͣͦͪ͊͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜ 

͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ ˤ͙͍;͔ͤͤΌ ͙ͨ͒ͨ͊͒͊͜͡ ͙͊ͫͦ͋͘  ͚͔͙ͣͭͦ͒ ͺ͍ͦͪͣͯ͊ͤͤΎ  ͍

͒ͦ΄͟͜͡ΈͤΎͭ ͙ͪͫ ͔͙͍ͦͭͣͯ͘͟͟͜͡Σ ͎͙ͯͣ͊ͤͤͻΣ ͙ͨ͊ͭͪͦͭ͜;͙ͤͻ ͭ͊ ͔ͤͭͪͤ͊͜ͼͦͤ͊͜͡Έ͙ͤͻ 

ͨͦ;͍ͯͭͭ͜Φ ̂ ул-ͻ ͪͦ͊͟ͻ ̆̆ ͫͭͦͭͭ͜͡Ύ ˶Φ s ͔͍ͪͭͣͦ͊ ͜ ͝͝ ͯ;ͤ͜ ͍͔͙͒ͦ͡ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ 

͙͒ͭΎ;͙ͻ ͎ͦͪ͜ ͯ ͨͪͦͼ͔ͫ͜ ͍͙ͪͦͭͯ͘͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͦ;͍ͯͭͭ͜ ͜ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ 

͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ͘ ͙͙ͪͤͣ͘͜ Ύ͍͙΅͙͊ͣ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͙͗ͭͭΎΦ  

˹͍͊ͯͦ͟͜ ͙ͪͦͪͦ͋͘͟ ˶Φ ˢ͔͍ͪͭͣͦͦ͝Σ ˢΦ ˣ͎ͦͯ΄Σ ˭Φ ˣ͙͍ͦͪͫͦͦ͝Σ 

˩Φ ʕ ͜͡Έ;͍ͦͫ͟Έ͎ͦͦ͟Σ ́Φ ˽ͦͤͣ͊ͤͫ͜Έͦ͟͝Σ ˴Φ ͔͍̋ͪ͋͊ͦͦ͟͝ ͎͙͒ͦͨͦͣ͊͊͡ ͍͙ͻ͍͔ͦ͊ͭ͡Ύͣ ͯ 

͙ͨͪ͊ͭ͟;͚ͤ͜ ͪͦ͋ͦͭ͜Σ ͙ͫͨͪΎ͙͡ ͍͙ͨ͒͜΅͔ͤͤΌ ͝ͻͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜Σ 

͔͔͊͋ͨ͘͘;͙͙͡ ͍͔ͫͭͦͪͤͤΎ ͔͎ͣͭͦ͒ͦͦ͜͡;ͤͦ͝ ͨ͊ͭ͡ͺ͙ͦͪͣ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͙ͤ͊ͫͭͯͨͤͻ 

͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͭ͊ ͊ͨͦ͘;͍͊ͭͯ͊ͤͤ͟Ύ ͜ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ 

͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ  

͔́ͪͭ͜ ͚ ͔ͭ͊ͨ ͻ͔͙͍͍͊ͪ͊ͭͪͯ͊ͫ͘͟Ύ ͎͋͊͊͘;͔ͤͤΎ ͣ ͤ͊ͨͪΎ͍ͣ͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ 

͋͘͜͡Έ΄͔ͤͤΎͣ ͝ͻͤΈ͎ͦͦ ͟͜͡Έ͎ͫͤͦͦ͟͜ ͫ͊͒ͯ͟͡Σ ͪͦ͘΄͙͔ͪͤͤΎͣ ͎͔͎ͦͪ͊ͺ͜;͙ͤͻ ͔ͣ͗ 

ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ΄͟͜͡ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ 

͙̂ͪ͊ͤ͟͝ ̆̆ ͫͭΦ ς ͨͦ;͊ͭͯ͟ ̆̆˱ ͫͭ. ˹͊ ͍ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ΄͙ͦ͟͡ ͺͦͪͣͯΌͭΈͫΎ ͍ 
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ͣͫͭ͊͜ͻ ˶͎ͯ͊ͤͫΈͯ͟Σ ˿ͯͣ͊ͻΣ ˿͍ͦ͡ΩΎͤͫΈͯ͟Σ ˨͔ͦͤͼΈͯ͟Σ ˻͔͒ͫ͜Σ ˱͍͊ͤͦ-͍̅ͪ͊ͤͫ͟͜Έͯ͟ 

ͭ͊ ͤ͜΄͙ͻ ͣͫͭ͊͜ͻ ͙̂ͪ͊ͤ͟͝ύΦ  

˿͔͔ͪ͒ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͔͙͍͍ͦͭ͟͟͜͡Σ ΅ͦ ͙͒ͦ͋ͯ͘͡ ΄͙͔ͪͦ͟ ͍͙ͤ͊ͤͤ͘Ύ ͍ 

̂ͪ͊ͤ͟͜͝ ͭ͊ ͊͘ ͝͝ ͔͙ͣ͗͊ͣΣ ͍͙ͪͤ͘͜ΎΊͭΈͫΎ ͍ͤ͊ͯͦ͊͟ ΄ͦ͊͟͡ ͒ΦͨΦͤΣ ͨͪͦͺ͔ͫͦͪ͊Σ 

͍͍͊͒ͯ͊͘͜;͊ ͊͟ͺ͔͙͒ͪ ͔ͭͦͪ͜͝ ͜ ͔͙͙ͣͭͦ͒͟ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ 

˽͍͔͒ͤͤͦͯͪ͊ͤͫ͜͟͝Έ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͣ͜Φ 

˴Φ ˨ Φ ̂ ΄͙ͤͫΈ͎ͦͦ͟ ˢΦ ˣ͎ͦͯ΄ (˥͍ͤ͒ͦ͊͘͜͜͡, 2018). ˭ϥΎ͍ͫͦ͊ͤͦΣ ΅ͦ ͙͙͒ͦͣͤ͊ͤͭͤͣ͜ 

ͤ͊ͨͪΎ͙ͣ͊ͣ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ;͍ͤ͜ ͔͊͊͒ͣ͊͟͜͟ ˢΦ ˣ͎ͦͯ΄ ͙ͫͭ͊͡Υ ͙ͫͭͦͪ͜;ͤ͜ ͔͙͊ͫͨͭ͟ 

͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͍͙ͪͦͭͯ͘͟ ͒ͦ΄͟͜͡Έͤͦ͝ ͎͍͙͙͙ͤͦ͒͒͊ͭ͜͟͟͡ ͭ͊ ͍ͭͦͪ;͔ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

ͫͨ͊͒΅͙͙ͤ ͙͍ͣͤͯ΄͙͙ͤ ͍ ͫͯ;͊ͫͤͦͣͯ ˭˨ Σ˻ ͔͙ͣͭͦ͒͊͟ ͍͙ͪͦͭͯ͘͟ ͜ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ 

ͪ͊ͤͤΈ͎ͦͦ  ͚ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͪ͒ͤͦ͜͝ ͍͙ͣͦΣ ͔͙ͣͭͦ͒͊͟ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ 

ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦ ͍ ͊͊͒͊͘͟͡ͻ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͫͨ͜͡Έͤͦͭ ͭ͊ 

͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΣ ͍ͤ͊ͪͦ͒ͦͤ͊͘;͙͚ ͔͊ͫͨͭ͟ ͍͙ͪͦͭͯ͘͟ ͍͔ͣͦͤͤ͡ΎΣ ͍͙ͪͦͭͦ͘͟ 

͍͔ͣͦͤͤ͡Ύ ͔͚͒ͭ͜ ͣͦͦ͒͡΄͎ͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͭ͊ ͔͙ͨͪͦ͋ͣ͡ ͤ͊ͫͭͯͨͤͦͫͭ͜ ͣ͗͜ ˭˨  ˻

͜ ΄ͦͦ͟͡ΌΣ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ΄͟͜͡Έ͙ͤͻ ͺ͊ͯ͟͡Έ͔͍ͭͭ͜ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͍͙ͣͦ 

͔͚͒ͭ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͭͦ΅ͦ ό˽͔ͦͤͦͣ͊ͪͤͦ͟ ͭ͊ ˢ͚͍͍͊ͪͦ͊Σ нллфΤ ˥͍ͤ͒ͦ͊͘͜͜͡Σ 

2013)Φ ˢΦ x ͎ͦͯ΄ ͍͜ ͙͒ͪ͟͡ ͍͙͚͊ͤͦ ͤ͊ͨͪΎͣ  ͔ͯͭͦͪ͜͝ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ς 

͒ͦ΄͟͜͡Έͤͯ ͎͍͙͙ͤͦ͒͒͊ͭͯ͜͟͟͡Σ ͍͙Ύ͍͙͊͡ ͍͙ͻ͒ͤ͜͜ ͔͎ͣͭͦ͒ͦͦ͜͡;ͤ͜ ͙ͨͦ͘ͼ͜͝ ͒͡Ύ 

͍͙ͤ͊͘;͔ͤͤΎ ͙ͨͪͤͼ͙͍ͨ͜ ͍͒͋ͦͪͯ͜  ͚ ͍͙ͨͦ͋ͯ͒ͦ ͙͔͙ͫͫͭͣ ͤ͊ͤ͘Έ Ύ͟ ͍ͤ͊ͯͦͦ͟͝ 

͍͙ͦͫͤͦ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͎ͨͪͦͪ͊ͣ ͙ͪͦ͋ͦͭ ͙͒ͭΎ;͎ͦͦ ͫ͊͒͊͟Σ ΅ͦ ͙ͫͨͪΎΌͭΈ 

͔͔͊͋ͨ͘͘;͔ͤͤΌ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͪ ͍͙ͦͭ͘͟ ͯͣ ͍͔ͦͤͤ͡Ύ ͙͙͙͒ͭͤΦ  

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ;͍ͤ͜ ͜ ͍͙͍ͨͦͫ͒ͦͤ͜͟͜͡ ͔͊͊͒ͣ͊͟͜͟ ˢΦ ˣ͎ͦͯ΄ 

͍͙͍͔ͫͭͤͦ͜͡ ͍ ͒ͦͭͦͪͫ͟Έ͙͟ͻ ͭ ͊ ͙͊ͤ͒͒͊ͭͫ͟Έ͙͟ͻ ͙͔͒ͫͪͭ͊ͼ͜ΎͻΣ ͍͙͙ͦͤ͊ͤ͟ͻ ͨ͒͜ ͝͝ 

͔͍͙ͪͤ͟͜ͼ͍ͭͦͣΦ ˽ͪͦͺ͔͚͙͚ͫͤ͜ ΄͡Ύͻ ͝͝ ͯ;͍ͤ͜ ό˶Φ ˣ͔͔͍ͪͦͫ͘Έ͊͟Σ ˹Φ ˣ͎͔ͦ͒͊ͤͼΈ-

ˣ͔ͦͫ͊ͤͦ͜͟͟͡͡Σ ˹Φ ˥ ͍͙͊ͪ΄Σ ˶Φ ˴͊͊ͤ͘ͼ͔͍͊Σ ˴Φ ˴͚ͪͯͭ͜Σ ́Φ ˴͙ͦͭ͟Σ ˹Φ ˶͙͔ͫͤͦ͟Σ 

˹Φ ˶ ͯͼ͊ͤΣ ˸Φ ˻͜͡Ύͪ ͭ͊ ͤ͜Φύ Ί ͔͔͙͍͙ͨͪͦͤͣ͟͡ ͍ͫ͒͜;͔ͤͤΎͣ ͍͔͙͡;͔ͤͦ͘͝ ͙ͦͫͦ͋ͫͭͦ͝ 

ͪͦ͜͡ ͨͪͦͺ͔ͫͦͪ͊ ˢΦ ˣ͎ͦͯ΄ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͍ ̂ͪ͊ͤ͟͜͝Φ 

ˣͯͪͻ͙͍͙͚͡ ͍͙ͪͦͭͦ͘͟ ͒ͦ΄͟͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ Ύ͟ ͙ͤ͊ͯ͟ ͤ͊ ͼΈͦͣͯ ͔ͭ͊ͨ͜ 

͔͔ͨͪͤͭͯ͘Ί ͍ͤ͊ͯͦ͊͟ ΄ͦ͊͟͡Σ ͍͙͊ͫͤͦͤͦͣ͘͟ Ύͦ͟͝ ͫͭ͊͊͡ ͒ΦͨΦͤΦΣ ͨͪͦͺ͔ͫͦͪΣ ͍͍͊͒ͯ͊͘͜; 

͊͟ͺ͔͙͒ͪ ͒ͦ΄͟͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ό͘ мффм ͪΦύ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 

͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ ˸Φ˽Φ ˨͎͍ͪ͊ͦͣ͊ͤͦ͊ ˶Φ ˢ͔͍ͪͭͣͦ͊Φ ˽͒͜ ͝͝ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͯ;ͤ͜ 

͍ͨͪͦ͊͒ΎͭΈ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͪͤ͘͜ͻ ͔͍͊ͫͨͭ͟͜ ͔ͨͪͦ͋ͣ͡ ͎͍ͪͦͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ 

ͣͦͪ͊͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜Φ ˾͔ͯ͘͡Έ͙ͭ͊ͭ ͙ͪͦ͋ͦͭ ͼ͜Ί͝ ͍ͤ͊ͯͦͦ͟͝ ΄͙ͦ͟͡ 

͙ͨͦ͊͊͘͟͡Σ ΅ͦ ͙͒ͭ͜Σ ͔ͪ͊ͯ͘͜͡Ό;͙ ͍ ͎ͪ͜ ͤ͊ͤͤ͘ΎΣ ͔ͦ͒ͪ͗͊ͤ͜ ͤ͊ ͊ͤ͘ΎͭͭΎͻΣ ͯ 

͍ͨͦͫΎ͔͒ͤͤͦͣͯ͟ ͙͗ͭͭ͜ ͔ͪͯ͟ΌͭΈͫΎ ͙͙ͤͣ ͍ ͫͨ͜ͺ͍ͯ͊ͤͤ͟͜͡ ͔ͦ͒ͤ ͘ ͙ͦ͒ͤͣ ͯ ͣͪͯ͜ 

͍͎ͫͦͦ ͍͒ͦͫ͒ͯ͜ ͚ ͍͎ͪͦͯͣͦͦͦ͘ ͍͙ͪͦͭͯ͘͟Φ ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ͨ͒͜ ;͊ͫ ͎͙ͪ ͍͙ͦͤ 

͔͔ͨͪ͒͊ΌͭΈ ͍͔͙ͪͦͫͤ͊ͣ͟ ͍͊ͫͤ͜͡ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͍͙ͤ͊ͦ͟͡΄͚ͤ͜ ͍ͫͭ͜Φ ͙̇  ͣ

͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͔͍͔ͨͤ ͯͭͦ;͔ͤͤͤΎΣ ͎͙͔ͨͦ͋ͤͤ͡͡ΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ͤ͊ͤ͘Έ ͨͪͦ 
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˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ 2021ȟ Ο 2 (106) 

20 

Ύ͍͙΅͊ ͙͗ͭͭΎΣ ͨͪ͊ͼΌ ͡Ό͔͚͒Σ ͨͦ͋ͯͭΣ ͙ͨͪͪͦ͒ͯ ͍ ͚ͭ͊͟͜ ͔͍͙ͤͣͯ΄͔͚ͤ͜ ͒͡Ύ ͔͚͒ͭ͜ 

͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͟ ͎ͪ͊Φ ̂ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͘ΩΎ͍͡ΎΊͭΈͫΎ ͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͤ ͔͔ͨͪͦ͋ͭΎ͍͙͗ͯ͊ͭ 

͔͚͒ͭ͜ ͍ͤ͊;͊͡Έ͙ͤͣ ͔ͣ͊ͭͪ͊ͦͣ͜͡ ͤ͊ ͊ͤ͘ΎͭͭΎͻΦ ˤ͙ͦͤ͊ͤ͟͜ ͨ͒͜ ͝͝ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͨͪͦ͋ͣ͡ ͙͒ͭΎ;ͦ͝ ͎͙ͪ ͔ͤ ͍͙͙ͭͪ͊ͭ͡  ͚͙ͤͤ͜ ͍ͫͦΊ͝ ͊ͭͯ͊͟͡Έͤͦͫͭ͜Φ ˭͊ 

͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ˶Φ ˢ͔͍ͪͭͣͦͦΌ ͍ͦͨͯ͋ͦ͊ͤͦ͜͟͡ ͋͜͡Έ΄͔ 

ͭͪΈͦͻͫͦͭ ͤ ͍͙͊ͯͦ͟ͻ ͨͪ͊ͼΈΣ ͊͘ͻ͙΅͔ͤͦ ͙͊ͤ͒͒͊ͭͫ͟Έ͟ ͜͜  ͒ͦͭͦͪͫ͟Έ͟͜ ͒ ͙͔ͫͪͭ͊ͼ͜͝Φ  

˭͍͊ͫͤͯ͊ͤͤΎ ͍͎ͤͦͦͦ ͍͎ͤ͊ͯͦͦͦ͟ ͤ͊ͨͪΎͣͯ ς ͔͔͙ͭͦͪͭͦ͟-͔͙ͣͭͦ͒;ͤ͜ ͍͙ͦͫͤͦ 

͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͔͚͒ͭ͜ ͘͜ ͔͙ͣ͊ͭͣ͊ͭ;͙͙ͤͣ ͯΎ͍͔ͤͤ͡Ύ͙ͣ ς ͜ ͍͙͔͒ͤͤ͜͡Ύ ͚͎ͦͦ ͍ 

͚ͫ͊ͣͦͫͭͤͯ͜ ͤ͊ͯͯ͟ ͍ͨͦΩΎ͘ ͊ͤͦ ͘ ͣ͜ΩΎͣ ˴Φ ͔͍̋ͪ͋͊ͦͦ͟͝Φ ˲͝ ͙͒ͯͣ͟ ΅ͦ͒ͦ ͙͔ͫͫͭͣ ͙

͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͒ͦ΄͟͜͡ΈͤΎͭ ͘͜ ͔͔͔͙͙ͣͤͭ͊ͪͤͣ͡ ͔͙ͣ͊ͭͣ͊ͭ;͙͙ͤͣ ͨͦͤΎͭͭΎ͙ͣ 

͙͋ͯ͡ ͍͙͔͊͒ͤ͟͜͡ ͍ ͙ͤ͘ͼ͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͍ͨͦͫ͋ͤ͜͟͜Σ ͔͒ ͤ͊ ͍ͦͫͤͦ͜ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ 

͎͋͊͊ͭͦͪ͜;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͙ͪͦ͋ͦͭ ͔͙͍ͦͭͯ͟͟͡ ͯ;͍ͤ͜  ͜ ͔͙͍ͣͭͦ͒ͫͭ͜ ͙͒ͭΎ;͙ͻ ͍ͫ͊͒͜ 

͍ͦ͋͐ͪͯͤͭͦ͊ͤ͜ ͙ͨͪͤͼ͙͙ͨΣ ͍͊͒͊ͤͤ͘ΎΣ ͣͫͭ͘͜Σ ͔͙ͣͭͦ͒  ͚ ͺ͙ͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͙ͪͦ͋ͦͭ  ͍͒ ͦ΄͟͜͡Έ͙ͤͻ ͍ͯͫͭ͊ͤͦ͊ͻΦ  

˹͍͊ͯͦ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨͪͦͺ͔ͫͦͪ͊ ˴Φ ͔͍̋ͪ͋͊ͦͦ͟͝ ͙ͣ͊͡ ͙͙͍͙͚ͨͦͭͤ͘ 

͍͙͍ͨ͡ ͤ͊ ͝͝ ͯ;͍ͤ͜ ͔ͤ ͭ͜͡Έ͙͟ ͘ ͙ͨͭ͊ͤΈ ͔͙ͣ͊ͭͣ͊ͭ;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ό˻Φ ˣ͔ͪ͗ͤΊ͍͊Σ 

˶Φ ˥ ͚͙͚͊͒͊ͪ͗ͫΈ͊͟Σ ˶Φ ˭͚͊ͼ͔͍͊Σ ˻Φ ˭͍͋ͦͪͦͫΈ͊͟Σ ́Φ ˿ ͔͍ͭͨ͊ͤͦ͊Σ ˻Φ ͍̅ͯͤͭͦ͊͜͟ ͭ͊ 

ͤ͜ΦύΣ ͔͊͡ ͚ ͍͙ͻ͍ͦ͊ͤͤΎ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ό̑. ˨ ͔͙͍ͣ͒ͦ͊Σ ́Φ ̐ͫΈ͍ͦ͊͟Σ ̑Φ ˴͔ͦͫͤͦ͟ ͭ͊ 

ͤ͜ΦύΦ ˾͔ͯ͘͡Έ͙ͭ͊ͭ ͍͙ͤ͊ͯͦ͟ͻ ͨͦ΄͍ͯ͟͜ ͯ;͍ͤ͜  ͍ͤ͊ͯͦͦ͟͝ ΄͙ͦ͟͡ ˴Φ ͔͍̋ͪ͋͊ͦͦ͟͝ 

͚ͤ͊͘΄͙͡ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍ ͊͘ͻ͙΅͔͙ͤͻ ͨ͒͜ ͝͝ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ мн ͙͊ͤ͒͒͊ͭͫ͟Έ͙͟ͻ 

͙͔͒ͫͪͭ͊ͼ͜Ύͻ ͜ ͍͙ͦͨͯ͋ͦ͊ͤ͜͟͡ͻ плл ͍͙ͤ͊ͯͦ͟ͻ ͜ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙ͤͻ ͨͪ͊ͼΎͻΦ 

˸͚͔͊ͫͭͪͤͫͭ͜Έ ˴Φ ̋ ͔͍ͪ͋͊ͦͦ͟͝ ͍͒ͤ͊͘͜;͙͙ͭ ͚͍ͤ͊͒͊͜͡΄͜ ͣͫ͜ͼΎ ͭ͊ ͍ͭͦͪ;͜ 

ͤ͊͘ͻ͙͒͜͟ ͍ͤ͊ͯͦ͟ͼ͍͜Σ ͨͦ͋͊;͙͙ͭ ͍ ͤ͜΄͚͜ ͡Ό͙͒ͤ͜ ͙ͫ͡Έͤ͜Σ ͙͙͍ͨͦͭͤ͘͜ ͙ͫͭͦͪͦͤΣ ͜ 

͙͍ͨ͒ͭͪͣ͊͜΄͙ ͝ͻΣ ͙ͤ͊͒ͻ͙ͤͯͭ ͤ͊ ͨͦ͒͊͡Έ΄ͯ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͯ ͍ͤ͊ͯͦͯ͟ ͪͦ͋ͦͭͯΣ 

͍͒ͦͦ͘͡ΎΌͭΈ ͝͝ ͯ;ͤΎͣ ͤ͊͘ͻ͙͙ͦ͒ͭ ΄͡Ύͻ ͒͡Ύ ͨͦ͒͊͡Έ΄͎ͦͦ ͍͎ͤ͊ͯͦͦͦ͟ ͪͦͫͭ͊ͤͤ͘Ύ 

όˣͪΊ͗ͤΊ͍͊ ͭ͊ ˸͔͊͊ͪͤͦ͟͟Σ нлмсΣ ͫ. 11). 

˨ΦͨΦͤΦΣ ͨͪͦͺ͔ͫͦͪΣ ;͔ͤ͡-͔͔ͦͪͫͨͦͤ͒ͤͭ͟ ˹ˢ˽˹ ͙̂ͪ͊ͤ͟͝ ˩Φ ˤ͜͡Έ;͍ͦͫ͟Έ͙͚͟ ͭ͊ 

͚͎ͦͦ ͯ;ͤ͜ ͍͙͍;͙͙͡ ͙͔ͫͫͭͣͯ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͔͚͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͭ͊ ͒ͦ΄͟͜͡Έ͎ͤͦͦ 

͍ͯ͜͟Τ ͙͙ͪͦͪͦ͋͘͡ ͔͙ͣͭͦ͒ͯ͟ ͍ͤ͊;͊ͤͤΎ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ͍͍ͨͪ͊ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟ ͭ͊ 

ͪͯͻ͙͍͙͡ͻ ͎ͦͪ͜Τ ͎͍͙ͨ͒ͦͭͯ͊͜͡ ͔͔ͪͦͣͤ͒͊͟ͼ͜͝ ΅ͦ͒ͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͨͪ͊͡Έͤͦ͝ 

͍͙ͨͦͫͭ͊Σ ͎͍͊͊ͪͭͯ͊ͤͤ͘Ύ ͚ ͨͪͦͺ͙͙͊ͭ͜͟͟͡ ͨͦͫͦͫͭͦͨͦͫͭ͟͜͡Φ ˽͒͜ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͜ 

ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎͣ ͍;͔͎ͤͦͦ ͊͘ͻ͙͙ͫͭͦͫ͡Ύ мн ͍͊ͫͨͪ͊ͤͭ͜͜ ͜ о ͒ ͦͭͦͪ͊ͤͭ͊͟Φ 

˩Φ ʕ ͜͡Έ;͍ͦͫ͟Έ͙͚͟ ς ͍͊ͭͦͪ ͨͦͤ͊͒ прл ͍͙ͤ͊ͯͦ͟ͻ ͨͯ͋͊͜͟͡ͼ͚͜Σ ͙ͪͦͪͦ͋ͤ͘͟ 

15 ͨ ͎ͪͦͪ͊ͣ ͘ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ ˽͍͙͙ͦͫ͒ͦͤ͊ͣ͜͟͡ ͜ 

ͫͨ͊͒ͦ͟ΊͣͼΎ͙ͣ ͚͎ͦͦ ͔͚͒͜ Ί ˻Φ ˣ͎ͦͤ͜͜;Σ ˹Φ ˨ ͔͙͔ͤͫͤͦ͟Σ ˹Φ ˴ ͦͭΣ ˻Φ ˴ͯͪͦ͟Σ Ύ͟͜ 

͙ͨͪͣͤͦ͗ͯΌͭΈ ͙͒ͦͫ͒ͤ͜͡ͼΈ͟͜ ͙ͭͪ͊͒ͼ͜͝ ͚͎ͦͦ ͍ͤ͊ͯͦͦ͟͝ ΄͙ͦ͟͡ ͭ͊ ͚͒ͫͤ͘͜ΌΌͭΈ 

͔ͺ͔ͭ͟ ͙͍ͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ό˿͍ͫͭ͜͜͡Έ͙ͤ͟Σ нлмрύ.  
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˴ͦ ͦͣ͡ ͍͙ͤ͊ͯͦ͟ͻ ͔͔͍ͤͭͪͫ͜͜ ͒ΦͨΦͤΦΣ ͨͪͦͺ͔ͫͦͪ͊ ˭Φ ˣ͙͍ͦͪͫͦͦ͝ Ί ͨͪ ͔͙ͦ͋ͣ͡ 

͍͎ͭͪͯ͒ͦͦͦ ͭ͊ ͣͦͪ͊͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͚͒ͭ͜Σ ͙ͫͭͦͪ͜;ͤ͜ ͔͙͊ͫͨͭ͟ ͒ͦ΄͟͜͡Έ͎ͤͦͦ 

͍͙ͻ͍ͦ͊ͤͤΎΦ ˭Φ ˣ͙͍ͦͪͫͦ͊ Ί ͍͊ͭͦͪͦͣ ͨͦͤ͊͒ мрл ͨͪ͊ͼΈΦ ͙́ͪ͊͒ͼ͜͝ ͍ͤ͊ͯͦͦ͟͝ 

΄͙ͦ͟͡ ˭Φ x ͙͍ͦͪͫͦͦ͝ ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆˱ ͫͭΦ ͍͙͙ͨͪͦ͒ͦ͗͡ ͝͝ ͯ;ͤ͜Σ Ύ͟͜ ͎͍͙ͦͪ͊ͤͯ͊͘͜͡ 

͒͜Ύ͡Έͤͫͭ͜Έ ͒ͦ;ͪͤ͜͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ό͒ΦͨΦͤΦΣ ͨͪͦͺΦ ˥Φ x Ί͡ΊͤΈ͊͟ύΦ  

˿ͯͭͭΊ͍ͦ ͍͙͍ͨͤͯ͡ ͤ͊ ͙ͨͪ͊ͭͯ͟͟ ͙ͪͦ͋ͦͭ ͒ͦ΄͟͜͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͔ͪͯ͘͡Έͭ͊ͭ 

͍ͤ͊ͯͦͦ͟͝ ͙ͪͦ͋ͦͭ ͍͍͊͒ͯ͊͘͜;͊ ͊͟ͺ͔͙͒ͪ ͔͎͎͙ͨ͒͊ͦ͜͟ ͜ ͙ͨͫͻ͎ͦͦ͜͡͝ ό͒ͦ΄͟͜͡Έͤͦ͝ύ 

(1987-нллс ͪͪΦύΣ ͨͪͦͺ͔ͫͦͪ͊ ˾͍͔ͤͤͫ͜Έ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͍͔ͯͤͪ͜-

͙͔ͫͭͭͯ ́Φ ˽ ͦͤͣ͊ͤͫ͜Έͦ͟͝ ͭ͊ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͝͝ ͍ͤ͊ͯͦͦ͟͝ ΄͙ͦ͟͡ ͘ ͔ͨͪͦ͋ͣ͡ ͎ͯͣ͊ͤ͜-

͊͘ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΦ ˾͔ͯ͘͡Έ͙ͭ͊ͭ ͙ͪͦ͋ͦͭ ;͔͍ͤ͜͡ ͍ͤ͊ͯͦͦ͟͝ ΄͙ͦ͟͡ ́Φ ˽ ͦͤ-͜

ͣ͊ͤͫΈͦ͟͝ ͚ͤ͊͘΄͙͡ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍  ͊͘ͻ͙΅͔͙ͤͻ ͨ͒͜ ͝͝ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͙͔͒ͫͪͭ͊ͼ͜Ύͻ 

͜ ͍͙ͦͨͯ͋ͦ͊ͤ͜͟͡ͻ ͙͋͘͡Έͦ͟ олл ͤ ͍͙͊ͯͦ͟ͻ ͜ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙ͤͻ ͨͪ͊ͼΎͻΦ  

ˤ͙͍͙͊͗ͣ͡ ͒ͦͪͦ͋ͦͣ͟ ͤ͊ ͔͔ͭͪͤ͜ ͫͯ;͎͊ͫͤͦͦ ͒ͦ΄͟͜͡͡Ύ Ί ͍ͤ͊ͯͦ͟ ͊΄ͦ͊͟͡ 

͒ͦͭͦͪ͊͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ͊ ˽͙ͪ͊ͪͨ͊ͭͫ͟Έ͎ͦͦ͟ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ 

͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ ˤ͙͊ͫ͡Ύ ˿͔ͭͺ͙͊ͤ͊͟ ˹͔͜͡͡ ˤ͙͍͙͊ͫͤ͜͡ ˶͙͔ͫͤͦ͟, ͍͔ͫͭͦͪͤ ͊  ͍

мффу ͪͦͼ͜Φ ˹Φ ˶ ͙͔ͫͤͦ͟ ͙ͪͦͪͦ͋͊͘͡ ͍͊ ͭͦͪͫΈ͟ ͯ ͦͤ͟ͼ͔ͨͼ͜Ό ͔͎ͦͦͦ͟͡-

͙͙ͨͪͪͦ͒ͤ;ͦ͝ ͍͙ͦͫͭ͜ ͔͚͒ͭ͜ о-с ͪ͜;͎ͤͦͦ ͍ͯ͜͟ ό˹͍͊ͯͦ͊͟ ΄ͦ͊͟͡ ˹Φ ˶͙͔ͫͤͦ͟ύ. 

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͔͍ͨͪͤͭͦ͊ͤ͘͜ ͍ ͍͊ͭͦͪͫΈ͙͟ͻ ͍ͦͫͭͤ͜͜ͻ ͔ͭͻ͎ͤͦͦ͜͡ΎͻΣ 

͔ͦͪͣ͊͘͟  ͍͙͎ͤ͊͟ͻΥ ζ˿͍͙͊ͪ͋ͤ͟͜;͊͟ηΣ ζ˽͙͚͔ͪͭ͊ͭ͜͡Σ ͔͔͡͡;͔ͤΈ͙͟ηΣ ζ˸͚͜ ͙͚ͪ͒ͤ͜ 

͚ͪ͊͟ηΣ ζ˩˴˻-˻˴˻η όˢ ς ͔ͣͦ͒͡Ό͍͊ͤͤΎ ͙͙͒͒͊ͭͦ͟͟-͍͙͍ͪͦ͊͘͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͍ 

˭˨  ˻͊͒͘͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͎͙ͨͪͦͪ͊ͣΤ ˤ ς ͔͎ͦͦ͟͜͡;ͤ͊ ͎ͨͪͦͪ͊ͣ͊ ͻ͊ͪ;͍ͯ͊ͤͤΎ ͔͚͒ͭ͜Τ ˿ ς 

͔͎ͨͪͦͦͦ͟͜͡;ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔ͨͪͫͦͤ͊ͯ͡ ͍ ˭˨ Τ˻ ˨ ς ͔͎ͨͪͦͦͦ͟͜͡;ͤ͊ 

͍ͫͨͨͪ͊͜ͼΎ ͘ ͋͊ͭΈ͙͊ͣ͟ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ˨˭Τ˻ ˩ ς ͔͎ͨͪͦͦͦ͟͜͡;ͤ͊ ͍ͫͨͨͪ͊͜ͼΎ ͘ 

͔͙ͣ͒;͙͙ͤͣ ͜ ͙ͨͫͻ͎ͦͦ͜͡;͙͙ͤͣ ͦͤͫͯ͟͡Έ͙͍͙͙ͭ͊ͭͤͣ ͼ͔͙ͤͭͪ͊ͣΤ ˴ ς ͔͎ͨͪͦͦͦ͟͜͡;ͤ͊ 

͍ͫͨͨͪ͊͜ͼΎ ͘ ͎ͪͦͣ͊͒ͫΈ͙͙ͣ͟ ͙ͨͪͪͦ͒ͦͦͻ͙͙ͦͪͦͤͤͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣ ό͍ͭͦ͊-

͙͍͙ͪͫͭ͊ͣύΤ ˶ ς ͔ ͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͙͚ͤ ͨͪͦΊ͟ ͭ ͎͙ͨͪͦͪ͊ͣ ζ˭͔͔͔ͤ͡ ͒ͦ΄͟͜͡͡ΎηύΦ 

ˢ͙ͫͨͪ͊ͤͭ͊ͣ͜ ͚ ͙͒ͦͭͦͪ͊ͤͭ͊ͣ͟ ˹Φ ˶͙͔ͫͤͦ͟ ό˥Φ x ͙ͦͪͤΣ ˢΦ x ͯ͋ͤ͜, 

́Φ ˨ ͗͊ͣ͊ͤ, ̑Φ ˴ ͊͜͡;͊͟Σ ˹Φ ˴ͣͤ͊͜͟͜͡Σ ˹Φ ˴͍͔ͪ͊ͼΈΣ ˸Φ ˴͙ͦͣͫ͊ͪ͜͟, 

˹Φ ˶ ͍͙͊͊ͪͦ͘;Σ ˶Φ ˸͊ ͼͯ͟Σ ˸Φ ˻ ͚͙ͤ͜͟͡Σ ́Φ ˽͎͊͊ͤ͡Ό͟, ˥Φ ˾͔ ͎ͦΣ ˤΦ ˾͎ͦͦͤ͘Σ 

ˤΦ ˿ ͙ͭͤͫΈ͊͟Σ ˿Φ ̉ͯ ͨ͊ͻͤ͊͜Σ ˹Φ ̅ ͔͍ͪͦͤͦ͊͟͡) ͊͘ͻ͙΅͔ͤͦ ͪΎ͒ ͙͊ͤ͒͒͊ͭͫ͟Έ͙͟ͻ ͜ 

͒ͦͭͦͪͫ͟Έ͙͟ͻ ͙͔͒ͫͪͭ͊ͼ͜.͚ ;̂ͤ͜ ˹Φ ˶ ͙͔ͫͤͦ͟ Ί ͍ͤ͊ͯͦ͟ͼΎ͙ͣ  ͍͊͊͒͊͘͟͡ͻ ͍͙ͦͫͭ͜ 

͙̂ͪ͊ͤ͟͝ ͭ͊ ˽ͦ͡Έ΅͜Φ ˾͔ͯ͘͡Έͭ͊ͭ ͙ͪͦ͋ͦͭ ͍ͤ͊ͯͦͦ͟͝ ΄͙ͦ͟͡ ͍͙ͫͭ͊ͤͦͭΈ ͋͜͡Έ΄͔ 

450 ͤ ͍͙͊ͯͦ͟ͻ ͨͪ͊ͼΈΣ ͯ ͭͦͣͯ ;͙ͫ͜͡ у ͎ͣͦͤͦͪ͊ͺ͚͜Σ мп ͨ͒ͪͯ͜;͙͍ͤ͟͜Σ 

6 ͣ ͔͙ͭͦ͒;͙ͤͻ ͙͍ͨͦͫ͋ͤ͜͟͜Σ н ͎͙ͨͪͦͪ͊ͣ ͒͡Ύ ˭˨ ˻͜  п ͒͡Ύ ˭ˤ˻ ͙̂ͪ͊ͤ͟͝Φ 

˹͍͊ͯͦ͊͟ ΄ͦ͊͟͡ ˹Φ ˶͙͔ͫͤͦ͟ ͨ͒ͤͦ͜͡ ͍ͫͨͨͪ͊͜ͼΌΊ ͘͜ ˭ˤ˻ ˾͔͙ͫͨͯ͋͜͟͡ 

˽ͦ͡Έ΅͊ όͣΦ ̉ ͔ͤͫͭͦͻ͍ͦ͊Σ ͣΦ ͔̋ͼͤ͜Σ ͣΦ ˿ͯͨͫ͡Έ͟ύΣ ˾ͯͣͯͤ͜͝ όͣΦ ˿ͯ;͍͊͊ύΣ 

͎̂ͦͪͫΈͦ͟͝ ˾͔͙ͫͨͯ͋͜͟͡ όͣΦ ˨͔͔͋ͪͼ͔ͤΣ ͣΦ ˥͚͔͔͔͊͒ͯ͋ͫͪͣͤΈΣύ ͭ͊ ͤ͜Φ 
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ˤ͙͍͙ͫͤͦ͟Φ ˻͔ͭ͗Σ ͍͙ͪͦͭͦ͘͟ ͍͙ͤ͊ͯͦ͟ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ΄͟͜͡ ͙̂ͪ͊ͤ͟͝ 

͍͍͍͒͋ͯ͊ͫ͜Ύ ͨͪͦͭΎ͎ͦͣ ͭͪΈͦͻ ͔͍ͭ͊ͨ͜. ˾͔ͯ͘͡Έ͙ͭ͊ͭ ͙ͪͦ͋ͦͭ ͍ͫ͒͜;͊ͭΈΣ ΅ͦ 

͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͔͔ͨͪ͒ͣͭͯ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͍͍͔ͨͦ͗͊ͤͤ͡Ύ ͍͙ͤ͊ͯͦ͟ͻ 

ͨͦ΄͍ͯ͟͜Σ ͪͦͫͭ͊ͤͤ͘Ύ ͍͎ͤ͊ͯͦͦͦ͟ ͔ͨͦͭͤͼ͊ͯ͜͡Σ ͙ͨ͒ͭͪͣ͊͜͟ ͫͤͯ͜Ό;͙ͻ ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͍͙ͤͦͻ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ΄͟͜͡Σ ͔͎ͤͭͪ͊͜ͼ͜Ύ ͍͙ͤ͊ͯͦ͟ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͯ 

͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͭ͊ ͎͊ͪͣͦͤ͊͘͜ͼ͜Ύ ͍ͤ͊ͯͦͦ͟͝Σ ͍ͤ͊;͊͡Έͤͦ͝ ͭ͊ ͔͙ͣͭͦ͒;ͤͦ͝ 

͙ͪͦ͋ͦͭΣ ͍͔ͦͤͦͤͤ͡Ύ ͣͫͭͯ͘͜ ͍ͤ͊;͊ͤͤΎ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙͙ͤͣ ͤ͊ͤͤ͘Ύ͙ͣ ͚ 

͙͙͙ͨͪ͊͒ͤͣ͟͡ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣΣ ͊ͯ͘͡;͔ͤͤΎ ͙ͣͦͦ͒͡ͻ ͯ;͔͙ͤͻ ͭ͊ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ 

͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈ ͍͙ͪͦͭͦ͘͟ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 

΄͟͜͡ ͙̂ͪ͊ͤ͟͝  ͍͎ ͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ̆̆ ͫͭΦ ς ͨ ͦ;͊ͭͯ͟ ̆̆˱ ͫͭΦ 

˨ͦͫΎ͎͔ͤͤͤΎ ˶Φ ˢ͔͍ͪͭͣͦͦ͝Σ ˢΦ ˣ͎ͦͯ΄Σ ˭Φ ˣ͙͍ͦͪͫͦͦ͝Σ ˩. ʕ ͜͡Έ;͍ͦͫ͟Έ͎ͦͦ͟Σ 

˹Φ ˶ ͙͔ͫͤͦ͟Σ ́Φ ˽ͦͤͣ͊ͤͫ͜Έͦ͟͝Σ ˴Φ ͔͍̋ͪ͋͊ͦͦ͟͝ ͎͙͙͋͊͊ͭ͘͡ ͍ͭ͜;͙ͤ͘Ύͤͯ ͒ͦ΄͟͜͡Έͤͯ 

͔ͭͦͪ͜Ό ͜ ͙ͨͪ͊ͭͯ͟͟Σ ͊ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͝ͻͤ͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ͨͦ΄͍ͯ͟͜ 

͙ͫͨͪΎ͙͡ ͍͙͍ͪͦͭͦ͘͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͤ͊ ͍ͫ͜ͻ ͍ͦͫͭͤ͜͜ͻ ͍ͪͤ͜ΎͻΦ ̂;ͤ͜ ͎͒ͤͦ͜ 

͙ͨͪͣͤͦ͗ͯΌͭΈ ͨͪͦͺ͔͚ͫͤ͜͜ ͭ͊ ͍ͤ͊ͯͦ͟͜ ͙͒ͦ͋ͯͭ͘͟ ͍ͫͦ͝ͻ ͔͎͎͍ͨ͒͊ͦ͜-͍͙͍ͤ͊ͫͭ͊ͤ͟͜Φ 

ˤ͙ͦͤ ͨͪ͊ͼΌΌͭΈ ͤ͊ ͔͔͙͍ͨͪͫͨͭͯ͟ ς ͍ͫͭͦͪΌΌͭΈ ͍͊ͫͤ͜͡ ͍ͤ͊ͯͦ͟͜ ΄͙ͦ͟͡Σ  ͯΎ͙͟ͻ 

͎ͦͭͯΌͭΈ ͍ͤͦͯ ͍ͤ͊ͯͦͯ͟ ͣͤͯ͘͜Σ ͙ͫͨͪΎΌͭΈ ͨͪͦͺ͔͚ͫͤͦͣͯ͜ ͪͦͫͭ͊ͤͤ͘Ό ͙ͣͦͦ͒͡ͻ 

͍ͤ͊ͯͦ͟ͼ͍͜Σ ͍͙ͻ͍ͦͯΌͭΈ ͍ͫͨͪ͊͗ͤ͜ͻ ͯ;͔͙ͤͻΣ ͍ͫͭͦͪΌΌͭΈ ͍͙ͯͣͦ ͒͡Ύ ͝ͻ ͍ͭͦͪ;ͦ͝ 

͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝Φ ˭͊ͨͦ;͍͊ͭͦ͊ͤ͟͜ ͍ ˱˱ ͨͦ͡Φ ̆̆ ͫͭͦͭͭ͜͡Ύ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤ͜͜͡ ͙ͭͪ͊͒ͼ͜͝ 

͙ͫͭ͊͡ ͍ͦͫͤͦͦΌ ͒͡Ύ ͨͦ͒͊͡Έ΄͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ 

͍͙ͦͫͭ͜Σ ͍͙ͤ͊͘;͙͙͡ ͍ͦͫͤͦͤ͜ ͤ͊ͨͪΎ͙ͣ ͔͒ͦͫ͒͗ͤ͜͡Έ  ͯ͒ͦ΄͟͜͡Έ͚ͤ͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͚ 

͔͙ͦͪͣ͟ͻ ͔͙ͣͭͦ͒͊͟ͻ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ  

˶˱́˩˾ˢ́̂˾ˢ 
ˢ͔͍ͪͭͣͦ͊Σ ˶Φ όнллсύΦ ˱ͫͭͦͪ͜Ύ ͔͎͎͙ͨ͒͊ͦ͜͟ ͙̂ͪ͊ͤ͟͝Φ ˴ΦΥ ˶͙͋͒͜Έ ό!ǊǘŜƳƻǾŀΣ [Φ όнллсύΦ History 

of pedagogy of Ukraine. K.: Lybid). 
ˣ͔ͪ͗ͤΊ͍͊Σ ˻ΦΣ ˸͔͊͊ͪͤͦ͟͟Σ ˶Φ όͯͨͦͪΎ͒Φύ όнлмсύΦ ˨ͦ΄͟͜͡Έͤ͊ ͍ͦͫͭ͊͜ ͍ ͔ͨͪͫͦͤ͊͜͡Ύͻ ό͒ͦ 

Ό͍͔͜͡Ό ͨͪͦͺ͔ͫͦͪ͊ ˴Φ˯Φ ͔͍̋ͪ͋͊ͦͦ͟͝ύΦ ˸͔ͭͦͨͦ͜͡͡ΈΥ ˤ͙͍͙͒͊ͤ;͙͚ ͙͋ͯ͒ͤͦ͟ 
˸͔ͭͦͨͦ͜͡͡ΈͫΈͦ͟͝ ͣͫ͜Έͦ͟͝ ͒ͪͯ͊ͪͤ͟͜ (Brezhneva, O., Makarenko, L. (ed.) (2016). 
Preschool education in personalities (for the anniversary of Professor 
K. Y. Shcherbakova). Melitopol: Publishing house of Melitopol city printing house.) 

˥͍ͤ͒ͦ͊͘͜͜͡Σ ˻Φ όнлммύΦ ˹͍͊ͯͦ͟͜ ΄͙ͦ͟͡ ͍͙΅͙ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ˿ͻ͒ͤͦ͜͝ 
͙̂ͪ͊ͤ͟͝ ̆̆ ͫͭͦͭͭ͜͡ΎΥ ͔ͭͦͪ͜ΎΣ ͍͒ͦͫ͒͜Σ ͔͔͙͍͙ͨͪͫͨͭ͟Φ ˽͍ͦͭ͊ͫ͡Έ͙͚͟ ͤ͊ͼΦ ͔ͨ͒Φ ͯͤ-ͭ 
͔ͣͤ͜͜ ˤΦ ˥Φ ˴͔ͦͪͦͤ͊͟͡Φ ˽͍ͦͭ͊͊͡Υ ˤ͙͒-͍ͦ ˽˹˽̂ ͔ͣͤ͜͜ ˤΦ ˥ Φ ˴ ͔ͦͪͦͤ͊͟͡ όHnizdilova, O. 
(2011). Scientific schools of higher pedagogical education institutions of Eastern 
Ukraine of the XX century: theory, experience, prospects. Poltava National ped. 
V. H. Korolenko University. Poltava: PNPU named after V. H. Korolenko). 

˥͍ͤ͒ͦ͊͘͜͜͡Σ ˻Φ όнлмоύ. ˥ͪ͊ͤ͜ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͊͊͒ͣ͊͟͜͟ ˢΦ ˸ Φ x ͎ͦͯ΄Φ 
˥͙͚ͯͣ͊ͤͭ͊ͪͤ͜ ͍͙ͫͤ͜͟ ˨ˤ˹˭ ζ˽͔͔ͪΎ͍ͫ͊͡-͔̆ͣ͡Έ͙ͤͼΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ 
͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˥͙͎ͪͦͪ͜Ύ ˿͍͙ͦͦͪͦ͒͟η ς ˨ͦ͒͊ͭͦ͟ м ͒ͦ ˤ͙ͨΦомΣ ́ͦͣ V (47): 
͔͙́ͣ͊ͭ;͙͚ͤ ͍͙ͨͯͫ͟ ζˤ͙΅͊ ͍ͦͫͭ͊͜ ͙̂ͪ͊ͤ͟͝ ͯ ͔ͦͤͭͫͭ͟͟͜ ͔͎ͤͭͪ͊͜ͼ͜͝ ͒ͦ 
Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯηΣ 112-121 (Hnizdilova, O. (2013). Faces of 
scientific and pedagogical activity of academician A. M. Bogush. Humanitarian Bulletin of 
Pereyaslav-Khmelnytsky State Pedagogical University named after Hryhoriy Skovoroda ς 
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Appendix 1 to Issue 31, Volume V (47): Thematic issue άHigher Education of Ukraine in 
the Context of Integration into the European Educational SpaceέΣ 112-121). 

˥͍ͤ͒ͦ͊͘͜͜͡Σ ˻Φ (2018). ˿͍͔ͭ͊ͤͦͤͤ͡Ύ ͜ ͍͙ͪͦͭͦ͘͟ ͍͙ͤ͊ͯͦ͟ͻ ΄͟͜͡ ͯ ͎͊ͯ͘͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ 
ό͒ͪΦ ͨͦ͡Φ ̆̆ - ͨͦ;Φ ̆̆˱ ͫͭΦύ. ˽͔͎͎͒͊ͦ͜;ͤ͜ ͙ͤ͊ͯ͟, ˤ͙ͨΦ тмΣ ммф-мнсΦ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ 
http:// nbuv.gov.ua/UJRN/pena_2018_71_23 ό͒͊ͭ͊ ͍͔͔ͪͤͤ͘Ύ мнΦлнΦнлнмύ 
(Gnizdilova, O. (2018). Formation and development of scientific schools in the field of 
preschool education (second half of the XX ς beginning of the XXI century). 
Pedagogical sciences, Issue 71, 119-126. Retrieved from: 
http://nbuv.gov.ua/UJRN/pena_2018_71_23 (access date 12.02.2021)) 

˶Ύͻ͍ͦͫΈ͊͟, ˶Φ όͯͨͦͪΎ͒Φύ όнлммύ. ˨ͦ΄͟͜͡Έͤ͊ ͍ͦͫͭ͊͜Υ ͫͭͦͪ͜͜Ύ ͜ ͫΈ͎͔ͦͦ͒ͤͤΎΥ ͍͙͒ͦ͒ͤ͜͟Φ 
͔́ͪͤͦͨ͜͡ΈΥ ˸͍͔͊ͤ͒ͪ͜ͼΈ ό[iakhovska, L. (Ed.) (2011). Preschool education: history and 
present. Ternopil: Mandrivets). 

˹͍͊ͯͦ͊͟ ΄ͦ͊͟͡ ͒ͦͭͦͪ͊͟ ͔͎͎͙ͨ͒͊ͦͤ͜ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ͊ ˹Φ ˤ. ˶͙ ͔ͫͤͦ͟. ˾͔͙͗ͣ ͒ͦͫͭͯͨͯ: 
https://pedagogical.pnu.edu.ua ό͒͊ͭ͊ ͍͔͔ͪͤͤ͘Ύ мнΦлнΦнлнмύ όScientific school of 
doctor of pedagogical sciences, professor N.V. Lysenko. Retrieved from: 
https://pedagogical.pnu.edu.ua (access date 12.02.2021)). 

˽͔ͦͤͦͣ͊ͪͤͦ͟, ˶ΦΣ ˢ͚͍͍͊ͦ͊͘, ˶Φ όͯͨͦͪΎ͒Φύ όнллфύΦ ˢ͊͡͡ ˸͙ͻ͚͍͊ͤ͊͜͡ ˣ͎ͦͯ΄ ς ͔͊͊͒ͣ͟͜͟ ˢ˽˹ 
͙̂ͪ͊ͤ͟͝Υ ͎͋ͦ͋͋ͦͪ͜͜͜͡Φ ͨͦ͊͗͟;Φ ˴͙͍͝ ό˿͔ͪ͜Ύ ζˢ͔͙͊͒ͣ͟͜͟ ˢ˽˹ ͙̂ͪ͊ͤ͟͝ηύΦ ˤ͙ͨΦ мс 
(Ponomarenko, L., Aivazova, L. (Ed.) (2009). Alla Mykhailivna Bogush ς Academician 
of the Academy of Pedagogical Sciences of Ukraine: biobibliographic index Kyiv. 
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SUMMARY 
Voroshchuk Oksana. Development of scientific and pedagogical schools in the field of 

preschool education of Ukraine (second half of the XX century - beginning of the XXI century). 
The article considers the development of scientific and pedagogical schools in the field of 

preschool education in Ukraine in the second half of the twentieth century ς the beginning of the 
XXI century. The achievements of scientists at three stages of preschool education are described, 
namely: the first stage ς the emergence of research in the field of preschool pedagogy; the 
second stage is the stage of further development and official recognition of the achievements of 
scientific schools in the field of preschool education, which was marked by the diversification and 
deepening of the topics of research problems; thethird stage ς expanding the directions of 
scientific and pedagogical research, meaningful enrichment of the field of scientific research, 
transformation of one-level scientific schools into multilevel ones, creation of subsidiary scientific 
schools. It is noted that the origins of scientific schools in the field of preschool education in 
Ukraine began to form in the 60ς70Ωs of the twentieth century. Scientific ideas of L. Artemova, A. 
Bogush, Z. Borysova, E. Vilchkovsky, K. Shcherbakova became the basis for the development of 
preschool education. It was found that their research helped educators in practical work, 
contributed to the development of their professional skills, provided a methodological platform 
for the development of scientific and pedagogical research and their full functioning. It is proved 
that the second stage is intensification of scientific research in the field of teaching and education 
of preschoolers, deepening the subjects of scientific research, clarification and development of 
basic ideas of research programs by L. Artemov, A. Bogush, Z. Borisova, E. Vilchkovsky, K. 
Shcherbakova. It is revealed that the third stage is characterized by the expansion of their 
activities, increasing their number, intensive training of scientific and pedagogical staff, 
expanding the geographical boundaries of schools in the field of preschool education, creating 
new scientific schools by T. Ponimanska, N. Lysenko. It is proved that the research traditions laid 
down in the second half of the 20th century served as the basis for the further development of 
scientific schools in the field of preschool education; they identified the main trends in research in 
the field of preschool pedagogy and individual methods of teaching preschool children. 

Key words: scientific and pedagogical school, research, preschool education, 
upbringing, education, labor education, physical education, preschool institution, language 
didactics, ecological and natural education. 
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ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͦ͋ͪ͊ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͋ͯͦ͡ ͍ͪ͊ͻ͍ͦ͊ͤͦ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͙͔͒ͫͪͭ͊ͼ͚͙ͤ͜ͻ 

ͪͦ͋ͭ͜ ˹Φ ˥ ͯͨ͊ͤ͊Σ ˿Φ ˽ ͦͫͦͻ͍ͦ͊Σ ˻Φ ̉ ͔͍ͪ͊ͫͦ͊͟Σ ͙͍ͨͪͫΎ;͔ͤ͜ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜;͚ͤ͜ 

͔͙ͨͪͦ͋ͣ͊ͭ͡ͼ͜ ͍ ͎͊ͯ͘͜͡ ͫͭͦͪ͜͜͝ ͍͙ͦͫͭ͜Φ ˻͙͍͙͚ͫͦ͋͡ ͔͔ͤͭͪͫ͜ ͒͡Ύ ͤ͊΄͎ͦͦ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙ͫͭ͊ͤͦͭΈ ͒ͦͭͦͪͫ͟Έ͊͟ ͙͔͒ͫͪͭ͊ͼ͜Ύ ˿Φ ˽ ͦͫͦͻ͍ͦ͊ ζ͍͔͙͔͙̂ͤͪͫͭͭ͜ 

˾͚ͦͫͫ͜Έͦ͟͝ ͔ͣͨͪ͜͜͝ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ̆˱̆ ς ͨͦ;͊ͭͯ͟ ̆̆ ͫ ͭΦ ͍ ͨͯ͋͜͡ͼ͙͙ͫͭͼ͜ ͭ͊ 

͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝ηΣ ͍ Ύ͚͟͜ ͤ͊ ͍ͨ͒ͫͭ͊͜͜ ΄͙͎ͪͦͦͦ͟ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜;͎ͤͦͦ ͙͍ͣ͊ͫͯ 

͎ͯ͊͊͘͡Έ͔ͤͤͦ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˾͚ͦͫͫ͜Έͦ͟͝ 

͔ͣͨͪ͜͜͝Σ ͍͙ͤ͊͘;͔ͤͦ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔͙ͦͪͣ͟ͻ ͔͍ͭ͊ͨ͜ ͍͙͍;͔ͤͤΎ ͊ͤ͊͘͘;͔ͤͦ͝ ͔͙ͭͣΣ 

͔͔ͦͪͫͤͦ͟͡ ;͙͙͙ͤͤ͟Σ ΅ͦ ͍͙͍͙ͨ͊͡͡ ͤ͊ ͔͍ͦ͡Όͼ͜Ό ͍ͦ͋ͪ͊͘͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ 

˾͚ͦͫͫ͜Έͦ͟͝ ͔ͣͨͪ͜͜͝ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ̆˱̆ ς ͨͦ ;͊ͭͯ͟ ̆̆ ͫ ͭͦͭͭ͜͡Ύ ό˽ͦͫͦͻ͍ͦΣ 

нллсύΦ ˽͔ͪͦͭ ͙͒ͦͫ͒ͤ͜͟͡ ͔ͤ ͺͦͯͫͯ͟Ί ͍͎ͯ͊ͯ ͤ͊ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ 

΄͙ͦ͟͡ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͭ͊ ͔ͤ ͍ͪ͊ͻ͍ͦͯΊ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͔͒ͦͫ͒͗ͤ͜͡Έ ͺ͊ͻ͍͜ͼ͍͜ 

ͯ ͎͊ͯ͘͜͡ ͫͭͦͪ͜͜͝ ͔͎͎͙ͨ͒͊ͦ͜͟Φ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͍ ͙ͪͦͪͭͭ͘͟͜ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͭ͊ 

͊ͪͯ͋͗ͤͦ͘͜͝ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͍ ͤ͟͜ͼ͜ 

̆˱̆ ς ͤ ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫ ͭͦͭͭ͜͡ΎΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˭͊ ͎͒ͦͨͦͣͦͦΌ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡ 

͙ͪͦͪͭͦ͘͟ ͫͭͯͨͤ͜Έ ͍͎ͤ͊ͯͦͦͦ͟ ͔ͪͦͪͦ͋ͤͤ͘͡Ύ ͦ͋ͪ͊ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡Φ ˨͊͜ͻ͙͚ͪͦͤͤ 

͊ͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͘ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͍ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ 2021ȟ Ο 2 (106) 

26 

ͤ͟͜ͼ͜ ̆˱̆ ς ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫ ͭͦͭͭ͜͡Ύ ͍͙͍͒ͦͦ͘͡ ͍͙Ύ͍͙͙ͭ ͔ͫͨͼ͙ͺͯ͜͟ ͔ͣͨͪͫ͜Έͦ͟͝Σ 

ͪ͊͒ΎͤͫΈͦ͟͝Σ ͫͯ;͊ͫͤͦ͝ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝ ΅ͦ͒ͦ ͔͙͙ͭͣ͊ͭ͟Σ ͔͎ͣͭͦ͒ͦͦ͜͡;ͤͦ͝ ͙͋͊͘Σ 

ͻ͔͊ͪ͊ͭͪͯ͟ ͚ ͍͎ͤ͊ͯͦͦͦ͟ ͍ͪͤ͜Ύ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͙͙ͪͦͪͭ͘͟ ͙͒ͤ͊ͣͯ͜͟ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜;͙ͤͻ 

͔͔ͤͭͪͨͪͭ͊͜ͼ͚͜ ͔͙ͨͪͦ͋ͣ͡Φ ˭ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͙͍͎ͦͣͨ͊ͪ͊ͭͤͦͦ͟ ͊ͤ͊ͯ͘͜͡ 

͔͔ͦͪͫͤͦ͟͡ ͍͒ͣͤͤͦͫͭ͜͜͜ ͊͘ͻ͒ͤͦ͜͝ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝ ͍͒͜ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜;ͤͦ͝ 

͙ͭͪ͊͒ͼ͜͝Φ ˭͊ ͎͒ͦͨͦͣͦͦΌ ͔ͣͭͦ͒ͯ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍͙ͤ͊͘;͔ͤͦ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 

͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͭ͊ ͊ͪͯ͋͗ͤͦ͘͜͝ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝ ͦ͋ͪ͊ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˢͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍͒ͦͦ͘͡ΎΊ 

͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟ ͤ͊Ύ͍ͤͫͭ͜Έ ͎͙͋ͦͦ͟͡͝ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜;ͤͦ͝ ͙ͭͪ͊͒ͼ͜͝ ͘ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͍ ͤ͟͜ͼ͜ ̆˱̆ ς ͤ͊ ͨͦ;͊ͭͯ͟ 

̆ ̆ͫ ͭͦͭͭ͜͡ΎΦ ˹͊ ͍ͦͫͤͦ͜ ͔ͣͭͦ͒ͯ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜͝ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ 

͎ͫͭͦͪͦͪ͊͜͜ͺ͜Ό ͦ͋ͪ͊ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͣͦ͗ͤ͊ ͔͍͙͙ͨͪ͒ͫͭ͊ͭ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙ͭ͊͟ͻ 

͙͔͍ͪͭͪ͟͜͝Υ ͔ͨͪͦ͋ͣͤͦ͡-ͻ͎ͪͦͤͦͦ͜͡;ͤ͊ ͦͤ͊͊͘͟Τ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ ͙ͪͦ͋ͦͭ όͫͭͦͪ͜͜Ύ 

͙̂ͪ͊ͤ͟͝Σ ͫͭͦͪ͜͜Ύ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͯ͟͡Έ͎ͭͯͪͦͦ͜͡Ύ ͭͦ΅ͦύΤ ͨͦͻ͔ͦ͒͗ͤͤΎ ό͍ͭ͜;͙ͤ͘Ύͤ͊ 

͊͋ͦ ͊ͪͯ͋͗ͤ͊͘͜ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜ΎύΤ ͔͙ͭͪͭͦͪ͊͜͡Έͤ͜ ͔ͣ͗͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ όͯͪ͊ͤͫ͟͝Έ͟͜ 

͔ͣ͘͜͡ ͯ ͫ͊͒͟͜͡ ͙ͪͤ͘͜ͻ ͔͚ͣͨͪ͜͜ύΤ ͟͜͡Έͫͤ͟͜͜ ͭ͊ Ύͫͤ͟͜͜ ͙͙ͨͦ͊ͤ͘͟͟ ό͔ͪͦͪͦ͋ͤͫͭ͘͜͡Έ 

͔͙ͨͪͦ͋ͣ͡ ͍ ͍͚ͤ͊ͯͦ͟͜ ͔ͭͪ͊ͭͯͪ͜͜͡ύΤ ͔ͫͨͼ͙ͺ͊͜͟ ͍͊ͭͦͪͫΈͦ͟͝ ͦͼ͙ͤ͜͟ ͔͍͙ͨͤͻ Ύ͍͙΅Σ 

ͨͪͦͼ͔͍ͫ͜Σ ͺ͔͔͍ͤͦͣͤ͜ ͯ ͍͙΅͚͜ ΄ͦ͟͜͡ ͙̂ͪ͊ͤ͟͝ ͍͎͒ͦͫ͒͗ͯ͊ͤͦͦ͜͡ ͔ͨͪͦ͒ͯ͜ ͭͦ΅ͦΦ 

˭͊ ͔ͨͪͦ͋ͣͤͦ͡-ͻ͎ͪͦͤͦͦ͜͡;ͤͦΌ ͦͤ͊ͦ͘͟Ό ͒ͦͼ͜͡Έͤͦ ͍͙͔͙͙ͦͪͣͭ͟ ͭ͊͟͜ ͎͙ͪͯͨ 

ͨͪ͊ͼΈ ͯ ͙͒ͫͯͪͫ͟͜ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͍ ͤ͟͜ͼ͜ ̆˱̆ ς ͤ͊ 

ͨͦ;͊ͭͯ͟ ̆̆ ͫ ͭͦͭͭ͜͡ΎΥ ͎ͯ͊͊͘͡ΈͤΌΌ;͜Σ ͍ Ύ͙͟ͻ ͯ ΄͙ͪͦͦͣͯ͟ ͙ͫͭͦͪ͜;ͤͦͣͯ ͔ͦͤͭͫͭ͟͟͜ 

͍͙͍͔ͫͭͤͦ͜͡ ͔͔͐ͤͯ͘ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔ͣ͘͡ΎͻΤ ͔ͫͨͼ͊͜͡Έͤ͜Σ ͙͍ͨͪͫΎ;͔ͤ͜ 

ͫͭͦͪ͜͜͝ ͔͙ͦͪͣ͟ͻ ͍͙΅͙ͻ ΄͟͜͡Σ ͔͍ͫͭͦͪ͟͜ ͊͋ͦ ͎͔͚͊ͯ͘͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ό͔͍͒ͪ͗͊ͤͦ͝ ͊͋ͦ 

͔͔͍ͤ͒ͪ͗͊ͤͦ͝Σ ͔ͭͻͤ͜;ͤͦ͝ ͊͋ͦ ͎ͯͣ͊ͤͭ͊ͪͤͦ͜͝Σ ;͍ͦͦ͜͡;ͦ͝ ͊͋ͦ ͗ͤͦ͜;ͦ͝Σ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝Σ 

͔͙ͣ͒;ͤͦ͝Σ ͙͔ͣͫͭͼΈͦ͟͝Σ ͎͊ͪ͊ͪͤͦ͝ ͭͦ΅ͦύΤ ͍ͯ͘Έ͔͙͍ͦ͊ͫͨͭͦ͊ͤ͘͟͟͜Σ ͍ Ύ͙͟ͻ 

͍͙͍ͫͭ͜͡ΌΌͭΈͫΎ ͔ͦͪͣ͟͜ ͔͙ͨͪͦ͋ͣ͡ ͍ ͫͭͦͪ͜͜͝ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͯ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ 

͔ͭͣͨͦͪ͊͡Έͤͦ-͍͙ͨͪͦͫͭͦͪͦͻ ͔ͣ͗͊ͻ ό͙ͨͪͣͪͦͣ͜Σ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯύ 

ͭ͊ ͔ͨͪͫͦͤ͜ͺ͍ͦ͊ͤ͜͟͜Σ ͍ Ύ͙͟ͻ ͙͍ͪͦͪ͊͘͟ΊͭΈͫΎ ͍͔ͤͫͦ͟ ͍͙͙͒͊ͭͤͻ ͯ;͔͙ͤͻΣ ͍͙͊͒͊͟͡;͍͜ ͜ 

͍͙ͻ͍ͦ͊ͤͼ͍͜ ͍͙΅͙ͻ ΄͟͜͡ ͯ ͍͙ͪͦͭͦ͘͟ ͍͙ͦͫͭ͜Σ ͙ͤ͊ͯ͟ ͚ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ 

˨͊͜ͻ͙͚ͪͦͤͤ ͊ͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͭ͊ ͨͯ͋͜͡ͼ͙͙ͫͭ;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͘ ͍͙ͪͦͭͯ͘͟ 

͍͙΅ͦ͝ ΄͙ͦ͟͡ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͍ ͤ͟͜ͼ͜ ̆˱̆ ς ͤ ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫ ͭͦͭͭ͜͡Ύ ͒ ͍ͦͦ͘͡ΎΊ 

͙ͨͦ͊͊ͭ͘͟ ͙͒ͤ͊ͣͯ͜͟ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜;͙ͤͻ ͔͔ͤͭͪͨͪͭ͊͜ͼ͚͜ ͔͙ͨͪͦ͋ͣ͡ ͍ ͪͤ͘͜͜ ͙ͫͭͦͪ͜;ͤ͜ 

͔͙ͨͪͦ͒͜ ͚ ͍͙Ύ͍͙͙ͭ ͔ͫͨͼ͙ͺͯ͜͟ ͔ͣͨͪͫ͜Έͦ͟͝Σ ͪ͊͒ΎͤͫΈͦ͟͝Σ ͫͯ;͊ͫͤͦ͝ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝Φ 

 ʕ͜ ͎ͫͭͦͪͦͪ͊͜ͺ͜͝ ͔ͣͨͪͫ͜Έ͎ͦͦ͟ ͔ͨͪͦ͒ͯ͜ ͔͔͍͙ͨͪ͊͗͊͡ ͍͍͒ͦ͒ͦͦ͜͟-͙͙ͫͭ͊ͭͫͭ;ͤ͜ 

͍͙͒͊ͤͤΎΣ ͙͍ͨͪͫΎ;͔ͤ͜ ͔͙ͦͪͣͣ͟ ͊͊͒͊ͣ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ˤ͊ͪͭͦ ͍͒ͤ͊͘͜;͙͙ͭ 

͍͐ͪͯͤͭͦͤ͜ ͨͪ͊ͼ͜Σ ͎͍͔ͨ͒ͦͭͦͤ͜͜͡ ͙͙ͤ͊ͤͣ͘ ͍;͔͙͙ͤͣ ͘ ͎͙ͤ͊ͦ͒ Ό͍͔͍͜͡͝ ͙͊ͫ͟͡;͙ͤͻ 

͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝Σ ΅ͦ ͭͦ͒͜ ͍ͻ͙ͦ͒͊͡ ͒ͦ ͫ͊͒ͯ͟͡ ˾͚ͦͫͫ͜Έͦ͟͝ 

͔ͣͨͪ͜͜͝Υ ͍̆͊ͪͫ͟͜Έ͎ͦͦ͟ ό˨Φ x ͎͚͊͊͜͡Σ ˤΦ x ͔ͯͫͯ͘͟͡Σ ˱Φ ˻ ͙͍ͫͨͦΣ ˸Φ ˿ ͯͣͼ͍ͦΣ 
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˸Φ ̉ ͙ͯ͋ͤͫΈ͙͚͟Σ ˸Φ ̆ ͊͊ͤͫ͡Έ͙͚͟ύΣ ˴͙͍ͫ͝Έ͎ͦͦ͟ ό˸Φ ʕ ͙͙͊͒ͣͪͫ͡Έ͙͚͟-ˣ͍ͯ͒͊ͤͦΣ 

̅Φ ̅ ͙ͦͪͭͤͫΈ͙͚͟Σ ˤΦ ̊ ͯ͡Έ͎ͤ͜ύΣ ˻͔͒ͫΈ͎ͦͦ͟ όˢΦ ˸ ͔͍͙͊ͪ͟;ύΦ ˽͔ͪͦͭ ͻ͎ͪͦͤͦͦ͜͡;ͤ͜ 

͔ͣ͗͜ ͋͜͡Έ΄ͦͫͭ͜ ͙ͭ͊͟ͻ ζ͍͔͙͙͟͡ͻ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ ͚ͫͭͦͪ͜͜η ͊ͤ͘͟͜;ͯΌͭΈͫΎ 

1905 ͪ ͦͦͣ͟Σ ͭͦ͒͜ Ύ͟ ͼ͍͊͜͟͜ ͍ͤͦ͊ͼ͜͝ ͍ ͎͊ͯ͘͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͊ͨͦ͘;͍͊ͭͦ͊ͤͦ͟ ͔ͫ͊ͣ ͍ 

;͙͊ͫ ͔ͨͪ΄ͦ͝ ͚ͪͦͫͫ͜Έͦ͟͝ ͔͍ͪͦ͡Όͼ͜͝ мфлрς1907 ͪ ͍ͦ͟͜ ͭ͊ ͙͍͍͊ͭͦ͊ͤͦ͘͟͜ ͍ ͔ͨͪͦ͒͜ 

ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͍ͪͦ͡Όͼ͜͝ мфмтς1920 ͪ ͍ͦ͟͜Φ 

˨͍ͦͫ͒͜ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͔ͭͻͤ͜;͎ͤͦͦ ͨͪͦͺ͜͡Ό ό͍̆͊ͪͫ͟͜Έ͎ͦͦ͟ 

͔ͭͻͤ͜;͎ͤͦͦ ͙ͤͫͭͭͯͭͯ͜ ͭ͊ ˴͙͍ͫ͝Έ͎ͦͦ͟ ͔ͨͦͭ͜͡ͻͤ͜;͎ͤͦͦ ͙ͤͫͭͭͯͭͯ͜ύ ͍͙͔͊͒ͤͦ͟͡ ͯ 

͍͙͒͊ͤͤΎͻΣ ͎͍͔͙ͨ͒ͦͭͦͤ͜͡ͻ ͙͔͙͒ͪͭͦͪ͊ͣ͟ ˱Φ ˻ ͙͍͙ͫͨͦͣ ͜ ˤΦ ˴ ͙͙ͪͨ;͍͙ͦͣΣ ͊ ͭ͊ͦ͗͟ 

͍͙͊͒͊͟͡;͙͊ͣ ͼ͙ͻ ͍͊͊͒͘͟͜͡Υ ˱Φ ˥ ͙͊ͤͼΈ͙ͣ͟Σ ˽Φ ˸ ͯͻ͊;͍͙ͦͣΣ ˽Φ ˾ ͙ͯ͋ͤͣ͜. ̂ ͺͦͪͣ͜ 

͙͍ͭͦͨͫ͜͜͡ ͨͦ͒͊ͤͦ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙ͨͪͦ͒ͤ͜ͻ ͔͔͍͙ͤ͒ͪ͗͊ͤͻ ͍͙΅͙ͻ ΄͟͜͡ 

͙̂ͪ͊ͤ͟͝ ό˴͙͍ͫ͝Έ͎ͦͦ͟ ͚ ͍̆͊ͪͫ͟͜Έ͎ͦͦ͟ ͔ͦͣͪ͟ͼ͚͙ͤ͜ͻ ͙͍ͤͫͭͭͯͭ͜͜Σ ˴͙͍ͫ͝Έ͙͟ͻΣ 

͍̆͊ͪͫ͟͜Έ͙͟ͻ ͭ͊ ˻͔͒ͫΈ͙͟ͻ ˤ͙΅͙ͻ ͗ͤͦ͜;͙ͻ ͍ͯͪͫ͟͜Σ ͙͍͙ͨͪ͊ͭͤͻ ˴͙͍ͫ͝Έ͙͟ͻ ͍͙΅͙ͻ 

͗ͤͦ͜;͙ͻ ͍ͯͪͫ͟͜ ˢΦ ˬ ͔ͯͤͦ͟͜͡͝ύ όˢ͔ͪͤ΄ͭ͊ͣΣ мфмоΤ ˴͙͔͍͙͔ͫ͟, 1914; ˴ ͙͔͍͙͚ͫ͟, 

мфмоΤ ˾͙ͯ͋ͤΣ мфлфΤ ̆͊ͪΈ͍͙͔ͦͫ͟͟, 1914). 

˹͙ͯ͘͟ ͨͪ͊ͼΈ ͘ ͫͭͦͪ͜͜͝ ˶Έ͍͍ͫ͜Έ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͭ͊ ͤ͜΄͙ͻ ͍͙΅͙ͻ ΄͟͜͡ 

˿ͻ͒ͤͦ͜͝ ˥͙͊͡;͙͙ͤΣ ΅ͦ ͔ͤ͊͗͊͊͡͡ ͒ͦ ͫ͊͒ͯ͟͡ ˢ͍ͫͭͪͦ-͎̂ͦͪͫΈͦ͟͝ ͔ͣͨͪ͜͜͝ 

͎͍͔ͨ͒ͦͭͦͤͦ͜͡ ͨͦ͡ΈͫΈ͙͙ͣ͟ ͨͪͦͺ͔͙ͫͦͪ͊ͣ ͼΈ͎ͦͦ ͊͊͒ͯ͘͟͡ ό˥Φ ˥ ͊ͤ όIŀƘƴΣ мфмнύΣ 

˶Φ ̅ ͔ͤ͜͟͡Έ ͜ ˿Φ ˿ ͙ͭ͊ͪ͗ͤͫΈ͙͚͟ όCƛƴƪŜƭ ϧ {ǘŀǊȊȅͫǎƪƛΣ муфпύΣ ̅Φ ̒ ͍ͦͪͫΈ͙͚͟ 

όWŀǿƻǊǎƪƛΣ мфмнύύΦ ˹͊ͭͦͣͫͭ͜Έ ͍͙ͪͦ͒͘͜͟ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͍͍͊ͭͦͪ͜ ˿Φ x ͙ͯ͒Σ 

ˤΦ x ͍͊ͪͤͫ͜Έ͎ͦͦ͟Σ ˤΦ ˥ ͤ͊ͭΌ͊͟Σ ˤΦ ˸ ͎ͯ͒ͪͦͦΣ ˶Φ ̇ ͔͎͔͡ΈͫΈ͎ͦͦ͟ ͙͋ͯ͡ ͙͍ͨͪͫΎ;͔ͤ͜ 

͋ͦͪͦͭΈ͋͜ ͔͍ͫͭͯ͒ͤͭ͜ ͜ ͨͪͦͺ͔͍ͫͦͪ͜ ͊͘ ͍͔ͫͭͦͪͤͤΎ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͯ 

˶Έ͍͍ͦ͜Φ ˽͙ͪ;ͦͣͯΣ Ύ͟΅ͦ ͨͪͦͺ͔͙ͫͦͪ-ͨͦ͡Ύ͙͟ ͎ͤ͊ͦͦ͡΄͍͙ͯ͊͡ ͤ͊ ζͨͦ͡ΈͫΈͦͣͯ͟ 

;͙͙ͤͤͯ͟η ͍͙ͪͦͭͯ͘͟ ˶Έ͍͍ͫ͜Έ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͭͦ ͯͪ͊ͤͫ͟͝Έ͟͜ ͍͙͊ͭͦͪ 

͎͙ͤ͊ͣ͊͊ͫ͡Ύ ͍͔͙͒ͦͫͭ ͍ͨͪ͊ͦ ͯͪ͊ͤ͟͝ͼ͍͜ ͙ͣ͊ͭ ͍͙͚͊ͫͤ͡ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ 

͍͔͙͔ͯͤͪͫͭͭ͜ ͯ ͍͚ͫͭ͊ͪͦ͒͊ͤ͜ ͙ͫͭͦ͡ͼ͜ ˥͙͊͡ͼΈͦ͟-ˤ͙ͦͤͫ͡Έ͎ͦͦ͟ ͤ͟Ύ͍͍ͫͭ͊͘͜Φ 

˿͙ͤͻ͙͚ͪͦͤͤ ͜ ͒͊͜ͻ͙͚ͪͦͤͤ ͊ͤ͊͘͜͡ ͨ͒͜ͻ͍ͦ͒͜ ͙͍͒ͦͫ͒ͤ͜͟͜͡ ͔ͣͨͪͫ͜Έ͎ͦͦ͟ 

͔ͨͪͦ͒ͯ͜Σ ͋͜͡Έ΄ͫͭ͜Έ Ύ͙͟ͻ ͔͍͙ͪͯ͊ͫ͟͡Ύ ͙͙͍ͨͦͭͫͭͫ͘͜Έͦ͟Ό ͔͎ͣͭͦ͒ͦͦ͜͡ΊΌΣ 

͍͒ͦͦ͘͡ΎΊ ͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟ ͔ͤͦ͒ͤͦͪ͒ͤͫͭ͜͜Έ ͜ ͔͔ͫͯͨͪ;͙͍ͫͭ͜͡Έ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜;͙ͤͻ 

ͦͼͤͦ͜͟ ͦ͋ͪ͊ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡Φ ˥ͦͫͭͪ͊ ͔ͨͦͣ͊͜͟͡ ͣ͗͜ ͙͙ͪͤͣ͘͜ ͎͙ͪͯͨ͊ͣ 

͔͔͍ͤͭͭͯ͊͜͟͜͡͡ ό͔͍͙ͦͤͫͪ͊ͭͦͪ͊ͣ͟Σ ͔͙͋ͪ͊͊ͣ͜͡͡Σ ͤ͊ͼͦͤ͊͜͡-͔͙͒ͣͦͪ͊ͭ͊ͣ͟ύ 

ͤ͊͋ͯ͊͡ ͦͤ͊͘͟ ζͦͤ͟ͺͭͯ͜͟͡ ͼ͔͚ͤͤͦͫͭ͜ ͭ͊ ͔͔ͤͭͪͨͪͭ͊͜ͼ͚͜η ό͊͘ ˿Φ ˽ ͦͫͦͻ͍͙ͦͣ 

όнллсύύ ͯ ͎ͨͦ͡Ύ͒͊ͻ ͤ͊ ͔͍͒ͪ͗͊ͯ ͚ ͫͯͫͨ͜͡Έ͙͚ͤ ͎͔ͨͪͦͪͫΣ ͡Ό͙͒ͤͯΣ ͔ͣͭͯ 

͍͙ͻ͍ͦ͊ͤͤΎΣ ͙ͨͦ͊ͤͤ͟͟͡Ύ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ̒͟΅ͦ ͔͍͙ͦͤͫͪ͊ͭͦͪ͟ ͙͋ͯ͡ 

͍͙͙ͨͪͦ͒ͤ͊ͣ͜͟ ͦͺ͜ͼ͚ͤͦ͜͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͚ ͔͍͎͒ͪ͗͊ͤͦͦ ͯͪͫͯ͟ ͍ ͎͊ͯ͘͜͡ ͍͙΅ͦ͝ 

͍͙ͦͫͭ͜Σ ͭͦ ͔͙͋ͪ͊͜͡͡ ͚ ͤ͊ͼͦͤ͊͜͡-͔͙͒ͣͦͪ͊ͭ͟ ͦ͋ͫͭͦΌ͍͙͊͡ ͔͒͜Ό ζ͍͜͡Έͤͦ͝ ͍͙΅ͦ͝ 

΄͙ͦ͟͡ηΦ ˨Φ x ͎͚͊͊͜͡Σ ˤΦ ʕ ͔ͪͤ͊͒ͫΈ͙͚͟Σ ˸Φ ˥ ͔͔ͪ͒ͫͯ͟͡Σ ˸Φ ˨ ͍ͦͤ͊ͪ-˭͊ͨͦ͡ΈͫΈ͙͚͟Σ 

˽Φ ˴ ͊ͨͤͫͭ͜Σ ˽Φ ˴ ͊ͨͭΊͪΊ͍Σ ˸Φ ˴ ͍͔͍ͦ͊ͫ͡Έ͙͚͟Σ ˸Φ ˴ ͍ͦͫͭͦͣ͊ͪͦΣ ˸Φ ˶ ͎͔͊ͤΣ 
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˽Φ ˶ ͔͎ͫ͊ͺͭΣ ˱Φ ˶ ͯ;͙ͼΈ͙͚͟Σ ˸Φ ˽ ͙͎͍ͪͦͦΣ ˸Φ ˿ ͯͣͼ͍ͦΣ ˴Φ ̂ ΄͙ͤͫΈ͙͚͟ ͍͙͙ͫͭͯͨ͊͡ 

͊͘ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͎͊ͯ͘͜͡ ͚ ͙͒ͦͭͪͣ͊ͤͤΎ ͍͙͋͊ͦ͘ͻ ͔͊͊͒ͣ͟͜;͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜ 

ό͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͍͊ͭͦͤͦͣ͜͝Σ ͍ͨͪ͊ ͭ͊ ͍ͫͦ͋ͦ͒ ͍͙͊͒͊͟͡;͊ ͜ ͔ͫͭͯ͒ͤͭ͊ύΦ ˿͔͊ͣ 

ͭͦ͒͜ ͋ͯͦ͡ ͊ͨͦ͘;͍͊ͭͦ͊ͤͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔͔͍ͣͤͭ͜͡ ͙͍͎ͦͣͨ͊ͪ͊ͭͤͦͦ͟ ͨ͒͜ͻͦ͒ͯ 

͒ͦ ͊ͤ͊ͯ͘͜͡ Ύ͍͙΅ ͜ ͺ͔͔͍ͤͦͣͤ͜ ͯ ͎͊ͯ͘͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͍͍͔ͫͨͫͭ͊ͤͤ͜͡Ύ 

͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͍ͦͫͭͤ͜Έͦ͝ ͙͙ͨͪ͊ͭ͟͟ ͘ ͔͍͙ͨͤͣ ζΊ͍͔͚ͪͦͨͫΈ͙ͣ͟ ͫͭ͊ͤ͒͊ͪͭͦͣηΦ 

˹͊ͼͦͤ͊͜͡-͔͙͒ͣͦͪ͊ͭ͟ όˣΦ ˥ ͪͤ͜;͔ͤͦ͟Σ ˸Φ ˥ ͪͯ΄͔͍ͫΈ͙͚͟Σ ˨Φ ˨ ͦͪͦ΄͔ͤͦ͟Σ 

˿Φ ̐ ͺ͔͍ͪͣͦΣ ˿Φ ˾ ͍ͯͫͦ͊ύ ͙͙͍͙ͪͭͯ͊͟͟͡ ͺͦͪͣ͊ͣ͘͜͡ ͜ ζ͔͊ͤ͘͟΅͙ͤͯη ͔͍͙͒ͪ͗͊ͤͻ 

͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ ͍͍͒ͪ͊ͤͫͭ͜͜͜Έ ͣͫͭͯ͘͜ ͍͙ͦͫͭ͜ ͍͒͜ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔ͨͦͭͪ͋ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ 

ͤ͊ͪͦ͒ͯ ͚ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˿Φ ˾ ͔͍͔ͦ͗͒ͫͭͤͫΈ͙͚͟ ͙͙͍ͨͦͭͤͦ͘ ͦͼͤ͜Ό͍͍͊ ͯͪΎ͍͒ͦͯ 

͙ͨͦͭͯ͜͟͡ ͍ ͎͊ͯ͘͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ό˾͔͍͔͙͚ͦ͗͒ͫͭͤͫ͟Σ мфлнύΣ ͊ͫͯ͒͗ͯ͘Ό;͙ 

ζ͔͙͍͒ͫͭͪͯͭͤ͟͜ ͒͜͝η ͔ͫͭͯ͒ͤͭͫΈͦ͟͝ ͣͦͦ͒͜͡Φ ˹͊ͭͦͣͫͭ͜Έ ͯ ͨͪ͊ͼ͜ ˿Φ ˸ ͔͡Έ͎͍ͯͤͦ͊ 

͔ͫ͊ͣ ͔͍ͫͭͯ͒ͤͭͫͭͦ ͙ͨͦ͘ͼͦͤͯ͜ΊͭΈͫΎ ͍ͨͪͦ͒ͤͦ͜Ό ͪͯ΄͚ͤͦ͜Ό ͙ͫͦ͡Ό ͔͔͍͔ͨͪͭͦͪͤΈ 

͍ ͍ͦͫͭ͜͜ ͭ͊ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ό˸͔͡Έ͎͍ͯͤͦΣ мфлпύΦ ˽͔͔ͪ͒ͣͭͦͣ ͔͒ͦͫ͒͗ͤ͜͡Έ ˴Φ ̊ ͦͻͦ͡Ύ 

͍ͫͭ͊ ͍͙ͪͦͭͦ͘͟ ͍͙΅ͦ͝ ͗ͤͦ͜;ͦ͝ ͍͙ͦͫͭ͜ ό̊ͦͻͦ͡ΈΣ мфмоύΣ ͊ ˸Φ ˿ ͔ͨͪ͊ͤͫΈ͙͚͟ 

͍͙͍ͫͭ͜͡Ό͍͍͊ ͍͔ͤͫͦ͟ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ͔͊͊͒ͣ͟͜;͙ͤͻ ͎ͪͦͣ͊͒ ͙͊ͫ͟͡;͙ͤͻ 

͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͯ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͔͔͍ͤ͒ͪ͗͊ͤͦ͝ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ό˿͔͙͚ͨͪ͊ͤͫ͟Σ мфмпύΦ 

˱͎ͫͭͦͪͦͪ͊͜ͺ͜;͙͚ͤ ͊ͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍͊ͫ͒͘͜;͙͍Σ ΅ͦ 

ͻ͔͙͙͊ͪ͊ͭͪͤͣ͟ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͪ͊͒ΎͤͫΈͦ͟͝ ͙ͤ͊ͯ͟ ͫͭ͊ͦ͡ ͪͦ͘΄͙͔ͪͤͤΎ 

͔͔͒͗ͪ͡Έͤͦ͝ ͙͋͊͘ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͫͭͦͪ͜͜͝ ͍͙΅ͦ͝ ΄͙ͦ͟͡Σ ͍͙͍;͔ͤͤΎ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ 

ͫͭͦͪ͜͜͝ ͘ ͙ͨͦ͘ͼ͚͜ ͙ͣ͊ͪͫͫͭͦ͟͟-͔ͤͤͫ͜͡Έͦ͟͝ ͔͎͒ͦͦ͜͜͡͝ ͭ͊ ͔͍ͪͦ͡Όͼ͚͎ͤͦͦ͜ ͔ͦͤͭͫͭͯ͟͟ 

ͫͯͫͨ͜͡Έ͙ͤͻ ͨͪͦͼ͔͍ͫ͜Φ ˣ͜͡Έ΄ͫͭ͜Έ ͨͪ͊ͼΈ ͪ͊͒ΎͤͫΈ͎ͦͦ͟ ͔ͨͪͦ͒ͯ͜ ό͙͚ͨͪͤ͊ͣͤ͜ ͒ͦ тлς

80-ͻ ͪ ͪΦ ̆̆ ͫ ͭΦύ ͙ͣ͊͡ ͍ͤ͊ͯͦͦ͟-ͨͦͨͯ͡Ύ͙͚ͪͤ ͭ͊ ͙͍͙͚ͦͨͫͦ ͻ͔͊ͪ͊ͭͪ͟Σ ͊ ͝ͻ ͍͙ͦͫͤͦͤͣ 

͍͊͒͊ͤͤ͘Ύͣ ͋ͯͦ͡ ͍͔͔͒ͦ͒ͤͤΎ ζ͔ͪ͊͟ͼ͚ͤͦͫͭ͜͜ ͭ͊ ͔͙ͫͭ͊ͪͦͪ͗ͣͤͦͫͭ͜η 

͔͍͒ͦͪͦ͡Όͼ͚͙ͤ͜ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Φ ˤͦ͒ͤͦ;͊ͫ ͤ͊ ͔͙ͨͪͺ͔ͪ͜͝ ͔͒ͦͫ͒͗ͤ͜͡Έ ͪ͊͒ΎͤͫΈͦ͟͝ 

͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝ ͘ ͙͊͡΄͙͊ͫ͡Ύ ͭ͊͟͜ ͍͙͍͊͗͜͡ ͔͙͊ͫͨͭ͟ ͫͭͦͪ͜͜͝ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ 

͙̂ͪ͊ͤ͟͝Σ Ύ͟ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͙͍͙ͨͪ͊ͭͤͻ ͍͙΅͙ͻ ΄͟͜͡ ͜ ͙ͤ͊ͪͦ͒ͤͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ 

͍͔͙ͫͭͦͪͤͻ ͎ͪͦͣ͊͒ͫΈͦ͟Ό ͭ͊ ͙͍ͨͪ͊ͭͤͦΌ ͤ͜͜ͼ͙͍͊ͭͦ͜ΌΣ ͋ͦͪͦͭΈ͋͊ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ 

͔͎͔ͤͭͤ͜͜͡ͼ͜͝ ͊͘ ͍͙͒ͪͭͭ͜͟Ύ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͍͙ͪͦͭͦ͘͟ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ 

;͙͊ͫ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͍ͪͦ͡Όͼ͜͝ όмфмтς1920 ͪ ͪΦύ ͭͦ΅ͦΦ ˴͍ͦͤͫͭ͊ͭͦ͊ͤͦΣ ΅ͦ ͋͜͡Έ΄ͦΌ 

ͦ͋ΩΊ͙͍ͭͤͫͭ͟͜Ό ͭ͊ ͎͙͙͋ͤͦ͡Ό ͍͙͍͍ͫͤͦ͟͜Σ ͺ͎͔͙ͪ͊ͣͤͭ͊ͪͤͣ ͊ͯ͘͡;͔ͤͤΎͣ ͔͍ͣ͊ͭͪ͊͜͜͡ 

͘ ͫͭͦͪ͜͜͝ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͍͙ͪͤ͘͜ΎΌͭΈͫΎ ͎ͣͦͤͦͪ͊ͺ͜͝ ͘ ͫͭͦͪ͜͜͝ 

͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˾͚ͦͫͫ͜Έͦ͟͝ ͔ͣͨͪ͜͜͝ ˾Φ ˩ ͚͍ͣͦͤͭͦͦ͝Σ ˤΦ ˶ ͔͚ͤͦ͟͜͝-˿͍͙ͪͫΈͦ͟͝Σ 

˥Φ ̋ ͔͙ͭͤͤͦ͜͝Σ ͍ͦͨͯ͋ͦ͊ͤ͜͟͜͡ ͍ ͤ͟͜ͼ͜ ͪ͊͒ΎͤͫΈ͎ͦͦ͟ ͔ͨͪͦ͒ͯ͜Φ 

˨͊͜ͻ͙͚ͪͦͤͤ ͊ͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͭ͊ ͨͯ͋͜͡ͼ͙͙ͫͭ;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍͊ͫ͒͘͜;͙͍Σ ΅ͦ 

͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͔͎͒ͦͦ͜͜͡;ͤ͜ ͍͒ͣͤͤͦͫͭ͜͜͜Σ ͪ͊͒ΎͤͫΈͦ͟Ό ͎ͫͭͦͪͦͪ͊͜͜ͺ͜ΊΌ ͋ͯͦ͡ 

͍͔ͨͪͦ͒ͦ͗ͤͦ ͙ͭͪ͊͒ͼ͜Ό ͙͔͎ͨͪͦͪͭͭͤͦͦ͜ ͍͙͍;͔ͤͤΎ ͫͭͦͪ͜͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͭ͊ 

͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ζ͍͙ͫͭ͜͡ ͙ͤ͊ͯ͟ηΣ ͊ͨͦ͘;͍͊ͭͦ͊ͤͯ͟ ΅͔ ͍ ͔ͣͨͪͫ͜Έ͟͜ ;͙͊ͫΦ ˤͦ͒ͤͦ;͊ͫ 
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ͯ ͪ͊͒ΎͤͫΈ͙͚͟ ͔ͨͪͦ͒͜ ͙ͤ͊͘͟ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͯ;͔͙ͤͻ ͍͙͍ͤͯ͊͘;͍͙ͯ͊ͫ͡Έ ͯ ζ͋ͯͪ͗ͯ͊͘-

ͤͦͣͯ ͤ͊ͼͦͤ͊ͣ͘͜͜͜͡η ό˨Φ x ͎͚͊͊͜͡Σ ˸Φ ʕ ͙͔͊ͫͤͦ͟͡Σ ˸Φ ˥ ͪͯ΄͔͍ͫΈ͙͚͟Σ ˻Φ ˥ ͪͯ-

΄͔͍ͫΈ͙͚͟Σ ˨Φ ˨ ͦͪͦ΄͔ͤͦ͟Σ ˢΦ ˴ ͪͯ΄͔͡Έ͙ͤͼΈ͙͚͟Σ ˱Φ ˻ ͎͜Ίͤͦ͟Σ ˿Φ ˾ ͍ͯͫͦ͊Σ ˸Φ ˾ -ͯ

͙͒ͤͫΈ͙͚͟Σ ˿Φ ˿ ͪͦͨͦͦ͜͟͡Σ ˿Φ ˿ ͣ͊͡Έ-˿ͭͦͼΈ͙͚͟Σ ˱Φ ˿ ͔ͭ΄͔ͤͦ͟Σ ˸Φ ˿ ͯͣͼ͍ͦ ͭ͊ ͤ͜ΦύΣ 

ͭͦͣͯ ͝ͻ ͍ͭͦͪ;͙͚ ͒ͦͪͦ͋ͦ͟ ͤ͊ ͎͋͊͊ͭͦ ͔͒ͫΎ͙ͭͭ͜͡Έ ͍͙ͯ͡;͍͊ͫΎ ͘ ͍͎ͤ͊ͯͦͦͦ͟ ͎ͦ͋ͯ͜Φ 

˿ͯ;͊ͫͤ͊ ͍ͭ͜;͙ͤ͘Ύͤ͊ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜Ύ ͔͔͋ͪ ͨͦ;͊ͭͦ͟ ͍͒͜ ;͍͊ͫ͜ ͪͦͨ͊͒ͯ͘ ˿˾˿˾ 

ͭ͊ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͔͍͒ͪ͗͊ͤͦ͝ ͔͔ͤ͊͗ͤͦͫͭ͘͜͡ ͙̂ͪ͊ͤ͟͝ ͍ мффм ͪ ͦͼ͜Φ ˽͍ͦͪͤ͜Ύ͡Έ͙͚ͤ 

͊ͤ͊͘͜͡ ͫͯ;͙͊ͫͤͻ ͍͙ͤ͊ͯͦ͟ͻ ͍͙͒͊ͤΈ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͫͯͭͭΊ͍͔ ͪͦ͘΄͙͔ͪͤͤΎ 

͔͙ͭͣ͊ͭ;͎ͤͦͦ ͒͊ͨ͊ͦͤͯ͘͜ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͔ͪͦͤͫͭͪͯ͟͟ͼ͜Ό 

͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͤ͊ ͔ͣ͗͜ ̆˱̆ ς ͨͦ;͊ͭͯ͟ ̆̆ ͫ ͭͦͭͭ͜͡ΎΣ ͊ 

͔ͫ͊ͣ ͘Υ ͫͭͦͪ͜͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ό˥Φ ˴ ͍ͦͫͤͦ͊͜Σ ́Φ ˿ ͭͦΎͤύ ͭ͊ ͔͔͍ͤ͒ͪ͗͊ͤͦ͝ ͍͙΅ͦ͝ 

΄͙ͦ͟͡ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ό˻Φ ˿ ͙͔͒ͦͪͤͦ͟Σ ́Φ ̂ ͍͙͒ͦͼΈ͊͟ύΤ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ 

͔͙ͦͪͣ͟ͻ ͔͍ͫͭͦͪ͟͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ς ͗ͤͦ͜;ͦ͝ ό˻Φ ˨ ͪ͊;Σ ˴Φ ˴ ͦ͋;͔ͤͦ͟Σ 

˻Φ ˸ ͔͡Έ͙ͤ͟ύΣ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ό˹Φ ˨ ͔ͣΩΎ͔ͤͤͦ͟Σ ˶Φ ˴ ͙ͯͪͦ͡Σ ˱Φ ˴ ͯͪ͡Ύ͟ύΣ ͔ͭͻͤ͜;ͤͦ͝ 

ό˸Φ ˭ ͎͍ͯͪͦͫΈ͙͚͟Σ ˨Φ ˭ ͔͍ͪ͊ͦ͟͡Σ ˱Φ ̅ ͔͍͒ͦͫͦ͊Σ ̐Φ ˿ ͔͍͙ͭͨ͊ͤͦ;Σ ˿Φ ̆ ͍͙ͦͪ;ύΣ 

͎͊ͪ͊ͪͤͦ͝ ό˶Φ x ͊ͤ͜͡Σ ˿Φ x ͊ͤ͜͡ύ ͭ͊ ͤ͜Φ 

˹͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͘ΩΎ͍͙͊ͫ͡Ύ ͙ͤ͊͘͟ ͍͎͙͊ͦͣͻ ͍͙͒͊ͤΈ ͘ ͫͭͦͪ͜͜͝ ͔͙ͦͪͣ͟ͻ 

͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ (ˤ͊͊ͪ͟;ͯ͟Σ нлммΤ ˱͡Έ;͔ͤͦ͟Σ мффуΤ ˶͙ͻ͍͍ͦͦ͒ͦΣ 

˶Ό͍͋ͦͣͯ͒ͪͦ͊ ϧ ˶͙ͻ͍͍ͦͦ͒ͦ͊Σ нллтΤ ˾ͯͤ͘͜Σ ͙́ͣͦ΄͙͟ ϧ ˴͍͔ͦͤͪͫΈ͙͚͟Σ нллпΤ 

˹ͦ͊͜͟͡Ίͤͦ͟Σ нлмлΤ ˿͚͍͊ͣͦͦ͡ ϧ ˿ͣ·ͤͭ·ͤ͊Σ мфффΤ ˸͔͡Έ͙ͤ;ͯ͟Σ нллрΤ ˴͙ͪͯͤ͟Σ 

нлмрΤ ˣ·ͫͭͪΎ͍ͦ͟Σ мфффΤ ˣͯͼͦ͟ ϧ ˴͙͔ͨ͊ͪͤͦ͟Σ мффпύΣ ͙ͨͪ;ͦͣͯ ͚ͤ͊͋͜͡Έ΄͊ 

͟͜͡Έͫͭ͟͜Έ ͍ͪͦ͒ͦ͘͜͟ ͙͍ͨͪͫΎ;͔ͤ͊ ͫͭͦͪ͜͜͝ ͍̆͊ͪͫ͟͜Έ͎ͦͦ͟ ͭ͊ ˴͙͍ͫ͝Έ͎ͦͦ͟ 

͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ς ͺ͎͍͊ͣ͊ͤ͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝Φ ˿ͯ;͊ͫͤ͜ ͙͙͒ͦͫ͒ͤ͜͟͡ 

͙ͨͪ͒͜͡ΎΌͭΈ ͤ͊͘;ͤͯ ͍͎ͯ͊ͯ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͣ ͍͙ͪͦͭͯ͘͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͯ 

͍͙΅͚͜ ΄ͦ͟͜͡ όˤΦ x ͔͔ͤͪ͊Σ ˶Φ ˴ ͦͪ͗-͔̂ͫͤͦ͟Σ ˹Φ ˶ ͔͍͙ͼΈ͊͟ύΣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͎ͦͦ͟ ͍ͫ͊ͣͦͯͨͪ͊ͤͤ͜͡Ύ ό˶Φ ˭ ͔͔ͤͫ͡Έ͊͟Σ ˻Φ ˴ ͪ͒͊ͤ͜Σ ˤΦ ˸ ͦ͟͡Ύ͟ύ, 

͙ͤͫͭͭͯ͊͊͘͜͜͡ͼ͜͝ ͙͒ͫͼ͙ͨͤ͜͡ ͍͍ͯͪ͊ͤͦͤ͊ͫͭ͊͘͟͝ ͯ ͍͙΅͚͜ ΄ͦ͟͜͡Σ ͋ͦͪͦͭΈ͋͜ ͊͘ 

͍͔ͫͭͦͪͤͤΎ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Σ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ;͙͊ͫ 

ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͍ͪͦ͡Όͼ͜͝ ͍ мфмтς1920 ͪ ͦ͊͟ͻ ό˭Φ ˭ ͚͊ͼ͔͍͊Σ ˶Φ ˭ ͊΄͟͜͡ΈͤΎ͟Σ 

ˤΦ ˴ ͊;ͣ͊ͪΣ ˸Φ ˴ ͍ͦͨͦ͊͡Σ ˹Φ ˶ ͔͍͙ͼΈ͊͟Σ ˤΦ ̂ ͡ΈΎ͍ͤͦͫΈ͙͚͟Σ ˤΦ ̆ ͣ͊ͪͫΈ͙͚͟ύΦ 

˻ͫͭ͊ͤͤͣ͜ ;͊ͫͦͣ ͯ ͍͚ͤ͊ͯͦ͟͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͙͙ͨͦͫ͊ͫ͡͡Ύ ͔͔ͭͤ͒ͤͼ͜Ύ ͒ͦ 

͙͍͊ͭ͊͘͟͜ͼ͜͝ ͙ͣ͗͒ͫ͜ͼ͙͙ͨͤ͊ͪͤ͜͡ͻ ͍͘ΩΎ͍͘͟͜Σ ΄͙ͪ΄͎ͦͦ ͊ͯ͘͡;͔ͤͤΎ 

͔͎ͣͭͦ͒ͦͦ͜͡;͎ͤͦͦ ͔ͤͫͭͪͯͣͤͭ͊ͪ͜͜Ό ͭ͊ ͍͒ͦ͋ͯͭ͘͟͜ ͔͙ͫͨͦͪ͒ͤͤ͜ͻ ͤ͊ͯ͟Σ ͪͦͫͭ͊ͤͤ͘Ύ 

͍͎͙ͯ͊ ͒ͦ ͙ͪͦͪͭͭ͘͟Ύ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͍ͭͦͪ;ͦ͝ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͍͙͊͒͊͟͡;͊ ͭ͊ 

͔ͫͭͯ͒ͤͭ͊ ͍ ͔͊͊͒ͣ͟͜;ͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜ ͚ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͍ ͼͦͣͯ͜͡Φ ˽͔͔ͪ͒ͣͭͦͣ 

͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ ;͊ͫͭͦ ͍͙ͫͭͯͨ͊ΌͭΈ ͫͯ͋ΩΊ͙ͭ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͍ ͤ͟͜ͼ͜ ̆˱̆ 

ς ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫ ͭͦͭͭ͜͡ΎΣ ͊ ͔ͫ͊ͣΥ ͍ͦͫͭͤ͜ΎΣ ͍ͤ͊ͯͦ͊͟Σ ͍͙ͨͪͦͫͭͤ͜ͼΈ͊͟ ͒͜Ύ͡Έͤͫͭ͜Έ 

͍͙͊͒͊͟͡;͍͜ ό˶Φ ˴ ͍͔ͦ͊ͤͦ͟͡Σ ˻Φ ˴ ͍͔ͦ͊ͤͦ͟͡Σ ˻Φ ˸ ͙͔͊ͪͭͤͤͦ͟Σ ˤΦ ˸ ͙͙ͭ͟Ό͟Σ 
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˻Φ ˸ ͙͙ͭ͟Ό͟ύΣ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ό˿Φ ˴ ͯ͜͡΄Σ 

˱Φ ́ ͊ͣͦ͗ͫΈ͊͟ύΦ ˭ͤ͊;ͤͦΌ Ί ͎ͪͯͨ͊ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ΅ͦ ͍͙͍ͫͭ͜͡ΌΌͭΈ ͍͙ͪͦͭͦ͘͟ 

͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎΣ ͎ͣͦͦ͒͗ͤͦͦ͜͡ ͪͯͻͯΣ ͔ͫͭͯ͒ͤͭͫΈͦ͟͝ 

ͫͯ͋ͯ͟͡Έ͙ͭͯͪ ό˸Φ ˴ ͎ͪͯ͡Ύ͟Σ ˤΦ ˸ ͦ͟͡Ύ͟Σ ˱Φ ˽ ͦͫͦͻ͍ͦύΣ ͙͍ͪͦͪ͊͘͟ΌͭΈ ͍͒ͦͫ͒͜ 

͍ͤ͊;͊ͤͤΎ ͚ ͍͙ͻ͍ͦ͊ͤͤΎ ͔ͫͭͯ͒ͤͭͫΈͦ͟͝ ͣͦͦ͒͜͡ ό˻Φ x ͙͊ͪ͋ͤ͊͜Σ ˴Φ ˴ ͊ͤ͊͜͡Σ 

́Φ ˴ ͦ΄͔;ͤ͊͟͜Σ ˻Φ ˻ ͍ͫͦ͊Σ ˿Φ ̉ ͔͍ͪ͊ͫͦ͊͟Σ ˻Φ ̊ ͯͣͫΈ͊͟ύ. ˹Φ ˶ ͔͍͙ͼΈ͊͟Σ ˻Φ ˴ ͯͨ;͙͟ 

ͭ͊ ˥Φ ̅ ͊ͪͭͯ;ͤ͊ ͔͔ͦͫͪ͒͗ͯ͘ΌͭΈ ͍͎ͯ͊ͯ ͤ͊ ͙͍͙ͦͪͨͦͪ͊ͭͤ͟ͻ ͙ͭͪ͊͒ͼ͜Ύͻ ͭ͊ 

͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͔ͨͦͭͪ͋͊ͻ ͔͍ͫͭͯ͒ͤͭͫͭ͊Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎ͪͦͣ͊͒ΎͤͫΈͦ͟͝ ͙ͨͦ͘ͼ͜͝ ͭ͊ 

ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͍ͫ͒ͦͣͦͫͭ͜͜Φ ̂ ͔ͦͤͭͫͭ͟͟͜ ζ͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ͝ ͫͭͦͪ͜͜͝η ͍͙͍ͫͭ͜͡ΌΊͭΈͫΎ 

͍͊͘Ίͣͦ͒͜Ύ ͙ͭͪ͊͒ͼ͚͜ ͜ ͍ͤͦ͊ͼ͚͜ ͯ ͍͙ͪͦͭͯ͘͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ͙͍ͪͦͪ͊͘͟ΊͭΈͫΎ 

͍͔ͤͫͦ͟ ͙͍͍ͤ͒͒͜͜͜ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͔͙͍͙ͦͭͤ͟͟͡ͻ ͔͔͙͍ͫͭͪͦͭͨ͜Φ ˨͡Ύ ͪͦͯͣͤͤ͘͜Ύ 

͔ͫͨͼ͙ͺ͙͜͟ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έ͙͟ͻ ͔͔͍͙ͫͪ͒ͦ΅Σ ͤ͊ͨͪΎ͍ͣ͜ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͪͯͻͯ ͍ 

˿ͻ͚͒ͤ͜͜ ˥͙͊͡;͙ͤ͜ ͭ͊ ˣ͍͙ͯͦͤ͟͜ ͍͙͍͔͊͗͡ ͤ͊͘;͔ͤͤΎ ͣ͊ΌͭΈ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

ˤΦ x ͎͎͊ͦͦ͡Σ ˾Φ ˴ ͍ͦ͊͡Ό͊͟Σ ˸Φ ˴ ͙ͪͯͤ͊͟Σ ˤΦ ́ ͔͡Έ͍͊͊͟Σ ˸Φ ̉ ͔ͨ͜͡Έ. 

˸͔ͭͦ͒ͦͣ ͍ͨͦͪͤ͜ΎͤͤΎ ͍͙Ύ͍͔ͤͦ͡ ͍ͣͫͭͦ͘͜͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙ͤ͊ͯͦ͟ͻ 

͔͒ͦͫ͒͗ͤ͜͡Έ ͔͊͗ͤͦ͘͡ ͍͒͜ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜Υ Ύ͟΅ͦ ͙͙ͫͭͦͪ͜͟ ͊͟ͼ͔ͤͭͯΌͭΈ ͍͎ͯ͊ͯ ͤ͊ 

͔͍͚͒ͪ͗͊ͤ͜ ͙ͨͦͭ͜͡ͼ͜Σ ͍͙ͦ͋ͫͭ͊ͤ͊ͻ ͍͙͒ͪͭͭ͜͟Ύ ͍͙΅͙ͻ ΄͟͜͡Σ ͍ͪͦ͋ͯ͒ͦ͘͜ 

͔ͣ͊ͭͪ͊͜͡Έͤͦ-͔ͭͻͤ͜;ͤͦ͝ ͙͋͊͘Σ ͙͒ͤ͊ͣ͜ͼ͜ ͔ͫͭͯ͒ͤͭͫΈͦ͟-͍͙͊͒͊͟͡ͼΈ͎ͦͦ͟ ͫ͊͒ͯ͟͡Σ 

͍͙ͤ͊ͯͦ͟ͻ ͒ͦ͋ͯͭ͊͘͟ͻ ͯ;͔͙ͤͻΣ ͭͦ ͒͡Ύ ͙͍ͫͭͦͪ͜͟͜ ͔͎͎͙ͨ͒͊ͦ͜͟ ͍͙͍͙͙͊͗ͣ͡ Ί ͔ͭͦͪ͜Ύ 

ͭ͊ ͙ͨͪ͊ͭ͊͟͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ͔͔͐ͤ͊͘ ͔͙ͣͭ ͚ ͼ͔͚ͤͤͦͫͭ͜ ͍͙΅ͦ͝ 

΄͙ͦ͟͡Σ ͣͫͭͯ͘͜ ͍͙ͦͫͭ͜Σ ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΣ ͨͪͦͺ͔͚ͫͤ͊͜ ͚͔ͣ͊ͫͭͪͤͫͭ͜Έ 

͍͙͊͒͊͟͡;͍͜ ͭ͊ ͝ͻ ͍͊͘Ίͣͦ͒͜Ύ ͘͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΦ ˤͦ͒ͤͦ;͊ͫ ͫͨ͜͡ΈͤͦΌ Ί ͍͎ͯ͊͊ ͒ͦ 

͍͔ͤͫͯ͟ ͍͙ͤ͊͘;͙ͤͻ ͔͔͔͍ͪͨͪͤͭ͊ͤͭ͘͜ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͙ͤ͊ͯ͟ ͚ ͯ͟͡Έ͙ͭͯͪΣ ΅ͦ 

͎͍ͤͦͪͯ͊ͦͫ͜͡Ύ ͪ͊͒ΎͤͫΈͦ͟Ό ͤ͊ͯͦ͟ΌΦ 

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͍͎ͦͣͨ͊ͪ͊ͭͤͦͦ͟ ͊ͤ͊ͯ͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍͒ͦͦ͘͡ΎΊ 

͍͙Ύ͍͙͙ͭ ͔ͫͨͼ͙ͺͯ͜͟ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͭ͊ ͊ͪͯ͋͗ͤͦ͘͜͝ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝Σ ΅ͦ ͍͒ͪͤ͘͜͜ΎΌͭΈͫΎ ͊͘ 

͔͎ͣͭͦ͒ͦͦ͜͡;ͤͦΌ ͋͊ͦ͘ΌΣ ͔͙ͭͣ͊ͭ;͙ͤͣ ͒͊ͨ͊ͦͤͦͣ͘͜Σ ͻ͔͊ͪ͊ͭͪͦͣ͟ ͎ͯ͊͊͘͡Έ͔ͤͤΈΣ 

͙͙ͫͭͫͭ͜͡;͙͙ͤͣ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣΦ ˭͊ͪͯ͋͗ͤ͜͜ ͍͙͊ͭͦͪ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ 

͙͙ͫͭͫͭ͜͡;ͤͦΌ ͙͎ͦͪͤ͊͜͡Έͤͫͭ͜ΌΣ ͔ͤͦ͒ͤͦͤ͊͘;ͤͫͭ͜Ό ͦͼͤͦ͜͟ ͜ ͍͙͍͍ͫͤͦ͟͜Σ ͍͎ͯ͊ͦΌ ͒ͦ 

͍͊͘Ί͍ͣͦ͘ΩΎ͍͘͟͜ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͘͜ ͎ͪͦͣ͊͒ΎͤͫΈ͙ͣ͟ ͫͯͫͨ͜͡Έ͍ͫͭͦͣΣ ͫͭͦͪ͜͜͝ 

͍ͨͦͫΎ͔͒ͤͤͦͫͭ͟͜Σ ͍͙͍;͔ͤͤΎ ζ͡Ό͒ͫΈ͎ͦͦ͟ ͺ͊ͭͦͪͯ͟ηΣ ͔͔ͣͤͭ͊ͭͭͯ͜͡ ͚ ͙͍͍ͣͦͭ͜ 

͒͜Ύ͡Έͤͦͫͭ͜ ͫͯ͋ΩΊ͍ͭ͟͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ όYŀǎǎƻǿΣ мфуфΤ YǊŀǿŎȊȅƪΣ мффрΤ 

˸͔͊ͯͪͪΣ нлмрΤ McReynolds, 2003; McClelland, 1979; Peter, 2001; Vucinich, 1970). 

˭͊ ͻ͒ͤ͊͜ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜Ύ ͫͭͦͪ͜͜͝ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ˾͚ͦͫͫ͜Έͦ͟͝ ͔ͣͨͪ͜͜͝ ͙ͨͪ͒͜͡Ύ͊͡ ͍͎ͯ͊ͯ 

͔͍ͫͭͯ͒ͤͭͫͭͯ Ύ͟ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͚ͤ͜ ͫͨ͜͡Έͤͦͭ͜Σ ΅ͦ ͎ͨͪ͊ͤͯ͊͡ ͒ͦ ͙͔ͨͦͫͤͤ͡Ύ ͍͎͙͊ ͍ 

͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦͣͯ͟ ͍͍͙͍ͫͨͭͦ͊ͪͫͭ͜͜ ό.ƭŀŎƪΣ мфтфΤ CǊƛŜŘƳŀƴ ϧ IŜŀƭŜȅΣ нллнύΣ 

͔͍ͦ͡Όͼ͜͝ ͍͊͘Ί͙ͣͤ ͔͍ͫͭͯ͒ͤͭͫͭ͊ ͘ ͯͪΎ͒ͦͣΣ ͍͙͍ͨͯ͡ ͨͦͨͯͫͭͫ͜͡Έͦ͟͝ ͙ͣ͊ͪͫͫͭͫ͟Έͦ͟͝ 

͔͎͒ͦͦ͜͜͡͝ ͤ͊ ͙ͪ͊͒͊͊͘͟͜͡ͼ͜Ό ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͪͯͻͯΦ ˹͊ ͒ͯͣͯ͟ ˢΦ ʕ ͯ;͙͙ͤ;͊Σ 
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͍͔͙͔ͯͤͪͫͭͭ͜ ͍͋ͯ ͊ͫͦ͋ͦͣ͘ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͙ͫͭ͊ͪͻ ͍ͫͭ͊ͤ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͍ ͍ͤͦ͜ 

ό±ǳŎƛƴƛŎƘΣ мфтлύΦ ̂ ͊͘ͻ͚͒ͤ͜͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͍͒ͤ͊͘͜;͊͊ͫ͡Ύ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͜Ύ 

͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͫ͊͒ͯ͟͡ ͨ͒͜ ͍͙͍ͨͦͣ͡ ͔͍ͪͦ͡Όͼ͜͝ мфлрς1907 ͪ ͍ͦ͟͜ όDƻƻŘΣ нллсΣ 

ͫΦ 5ςсύΦ ˹͊ ͒ͯͣͯ͟ ˿Φ ˴ ͔ͫͫͦͯΣ ͨͪͦͺ͔ͫͯͪ͊ ͍ ˾͚ͦͫͫ͜Έ͚͟͜ ͔ͣͨͪ͜͜͝ ͔͔ͨͪ͒ͯͫͣ͜ 

͔͍ͪͯ͊͊ͫ͟͡Έ ζ͔͎͒ͦͦ͜͜͡ΊΌ ͙ͤ͊ͯ͟ηΣ ͔͊͡ ͍ͨͦͫͭͯͨͦͦ ͔͔͚ͨͪͣ͊͊ͫ͡Έ ͙ͦͨͦ͘ͼ͚͙͙ͤͣ͜ 

ͤ͊ͫͭͪͦΎ͙ͣ όYŀǎǎƻǿΣ мфуфύΦ ˴ͯ͡Έͣͤ͊͜ͼ͜ΊΌ ͦͤ͟ͺͪͦͤͭ͊ͼ͜͝ ͘͜ ͔͍͙ͫ͊ͣͦ͒ͪ͗͊ͤͣ 

͔͙ͪ͗ͣͦͣ ˿Φ ̅ ͔ͤ͜͟͡Έ ͍͍͍͊͗͊ ͍͙͚ͣ͊ͫͦ ͍͙ͻ͒͜ ͍͙͊͒͊͟͡;͍͜ ͘͜ ͫ͊͒ͯ͟͡ ˴͙͍ͫ͝Έͦ͟͝ 

͔ͨͦͭ͜͡ͻ͙ͤ͜͟ ͤ͊ ͤ͊͘͟ ͔ͨͪͦͭͫͭͯ ͙ͨͪͦͭ ͙ͨͦͭ͜͡;͙ͤͻ ͔͔͚ͪͨͪͫ͜ ό͙͔̅ͤ͟͡ΈΣ нллоύΦ 

ˤ͍͊͗͊Ίͣͦ ͔ͤͦ͋ͻ͙͒ͤͣ͜ ͍͒ͤ͊͘͜;͙͙ͭ ͪͦͣ͊ͭͭ͘͝Ύ ͦͼͤͦ͜͟ ͙͙͊ͪͯ͋͗ͤͣ͘͜ 

͍;͔͙͙ͤͣ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͙͙ͨͦͭ͜͟͡ ͚ͪͦͫͫ͜Έ͎ͦͦ͟ ͯͪΎ͒ͯΥ Ύ͟΅ͦ ̂Φ ˸ ͔ͭͫ όaŀǘƘŜǎΣ 

мфссύ ͜ ˩Φ ˽ ͔ͭͪ͜͟ όPatrickΣ мфсфύ ͍͙͍͙ͤ͊͊͘͡ ͦͺ͜ͼ͚ͤ͜͜ ͙ͫͭͪͯͭͯͪ͟ ͤ͜͜ͼ͙͊ͭͦͪ͊ͣ͜ 

͔ͪͺͦͪͣ ͯ ͍͙΅͚͜ ͍ͦͫͭ͜͜Σ ͭͦ ˸Φ ˨ ͔͍͒͜-̅ͦͫ͟ ό5ŀǾƛŘ-CƻȄΣ мффтύΣ ˨͗Φ ˸ ͊͟˴͔͊ͤ͒͡͡ 

όaŎ/ƭŜƭƭŀƴŘΣ мфтфύΣ ˴Φ ˸ ͚͔͊ͪ όaŜȅŜǊΣ мфтуύΣ ˿Φ ̅ ͭ͜ͼͨ͊ͭͪ͜͟ όCƛǘȊǇŀǘǊƛŎƪΣ мфтфύ 

͎ͤ͊ͦͦ͡΄͍͙ͯ͊͡ ͤ͊ ͔͙͍ͤͣͦ͗ͦͫͭ͜͡ ͔ͪ͊͡Έͤͦ͝ ͍͔͙͔ͯͤͪͫͭͭͫ͜Έͦ͟͝ ͍͊ͭͦͤͦͣ͜͝ ͭ͊ 

͔͊͊͒ͣ͟͜;͙ͤͻ ͍ͫͦ͋ͦ͒ ͊͘ ;͍͊ͫ͜ ͔͍͍ͫ͊ͣͦ͒ͪ͗͊ͫͭ͊Σ ΅ͦ ͔͚͍ͤͭͪ͊ͯ͊ͦ͘͜͡͡ ͍ͫ͜ 

͔͙͒ͣͦͪ͊ͭ͟;ͤ͜ ͨͦ;͙ͤ͊ͤͤΎΦ ˹͊ ͒ͯͣͯ͟ ͔͒Ύ͙͟ͻ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͍͍͊ͭͦͪ͜Σ ͦͺ͜ͼ͚ͤ͊͜ 

͙ͨͦͭ͊͜͟͡ ͔ͤ ͍͙͊͗͒͘ ͣ͊͊͡ ͔ͪ͊͟ͼ͚ͤͦ͜-͔͍͙͍͙͚ͦͤͫͪ͊ͭͤ͟ ͻ͔͊ͪ͊ͭͪ͟Φ ˢ͔͒͗ ͤͦ͒͜͜ 

͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͔͍ͣͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ ͚͒ͫͤ͘͜Ό͍͙͊ͫ͡Ύ ͙ͫͨͪͦ͋ ͙͍͎ͦͤͫͭͪͯͭͤͦͦ͟͟ 

͍͙ͪ͜΄͔ͤͤΎ ͙͍͙ͪͦ͘͟ͻ Ύ͍͙΅ ͯ ͎͊ͯ͘͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͘͜ ͊ͯ͘͡;͔ͤͤΎͣ ͔͔͙ͦͣͨͭͤͭͤ͟ͻ 

ͨͪͦͺ͔͍ͫͦͪ͜ ͜ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͔͔͍ͫͨͪͭ͟͜Σ ΅ͦ ͔͊͗͊ͦ͘͡͡ ͔͔ͨͪ͒ͯͫͣ͜ ͍͒͜ ͔ͦͤͪͭͤͦ͟͟͝ 

ͫͯͫͨ͜͡Έͤͦ-͙ͨͦͭ͜͡;ͤͦ͝ ͙ͫͭͯ͊ͼ͜͝ ͭ͊ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͣͤͫͭͪ͊͜͜Φ 

˽͔ͪͦͭ ͫͭ͊ͤ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͊͘ ;͍͊ͫ͜ ͍ͨͪ͊ͤͤ͜͡Ύ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͯͪΎ͍͒͜ мфмтς

1920 ͪ ͍ͦ͟͜ όͣ͗͜ ͔ͣͨͪͫ͜Έ͙ͣ͟ ͜ ͪ͊͒ΎͤͫΈ͙ͣ͟ ͔ͨͪͦ͒ͦͣ͜ύ ͚͔ͣ͊͗ ͔ͤ ͍͔͒ͦ͋ͪ͊͗ͤͦ͜ ͍ 

͊͘ͻ͚͒ͤ͜͜ ͍͚ͤ͊ͯͦ͟͜ ͔ͭͪ͊ͭͯͪ͜͜͡Σ ͔ͦͪͣ͊͘͟ ͍ ͊ͨͭ͊͟͜͡Έͤͦͣͯ ͍͙͒͊ͤͤ͜ ζ˱ͫͭͦͪ͜Ύ 

͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍ ͍̐ͪͦͨ͜ηΣ ͍ Ύ͚͟͜ ͙͔ͨͪ͒ͤͦ͜͡ ͤ͊͘;ͤͯ ͍͎ͯ͊ͯ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͣ 

ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͍ ͍ͯͣͦ͊ͻ ˽͔ͪ΄ͦ͝ ͍͍ͫͭͦͦ͜͝ ͍͚͙ͤ͜ όwƛŘŘŜǊ-Symoens, 

мффсύΦ ˽͔ͪͦͭ ͍ ͼ͚͜ ͨͪ͊ͼ͜ ͔ͤ ͎͊͒͊ͤͦ͘ ͨͪͦ ͔͒ͫΎ͙ͭ͟ ͍͙΅͙ͻ ΄͟͜͡ ͙ͪͤ͘͜ͻ ͙͍ͭͨ͜Σ 

͍͙͙͒ͪͭ͜͟ͻ ͍ ̂ͪ͊ͤ͟͜͝ ͍ ͼ͔͚ ;͊ͫΣ ͊͘ ͍͙ͤΎͭͦͣ͟ ͍͒ͦͻ ͔͍͙͒ͪ͗͊ͤͻ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ 

͍͔͙͔͍ͯͤͪͫͭͭ͜͜Φ ˹͊ͭͦͣͫͭ͜Έ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜;͙͚ͤ ͒ͦͪͦ͋ͦ͟ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͯ;͔͙ͤͻΣ 

͙͍ͨͪͫΎ;͔͙͚ͤ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ;͍͊ͫ͜ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͔͍͍͔͒ͪ͗͊ͦͭͦͪͤͤΎ 

1917ς1920 ͪ ͍ͦ͟͜ ͍͙ͫͭ͊ͤͦͭΈ ͔ͦͪͣͯ͟ ͎ͪͯͨͯ ͨͪ͊ͼΈΣ ͔͔ͫͪ͒ Ύ͙͟ͻ ͍͐ͪͯͤͭͦͤͫͭ͜Ό 

͍͙ͪͤ͘͜ΎΌͭΈͫΎ ͍͙ͪͦ͒͘͜͟ ˤΦ ˾ ͍͙ͦͦ͊͘͟ ͭ͊ ˻Φ ˭ ͍͊͊͡ΈͤΌ͊͟. 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˻͔ͭ͗Σ 

͍͔͔͔ͨͪͦ͒ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͒ͦͦͦ͘͡͡ ͍͙͔͙͙ͦͪͣͭ͟ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝ 

͔͙ͨͪͦ͋ͣ͡ ͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͍ ͎͚͒ͪͯ͜ ͍͙ͨͦͦͤ͜͡ ̆˱̆ ς 

ͤ͊ ͨͦ;͊ͭͯ͟ ̆̆ ͫͭΦΥ ͔ͣͨͪͫ͜Έͦ͟͝ ό͍ ͔ͨͪͦ͒͜ ˾͚ͦͫͫ͜Έͦ͟͝ ͭ͊ ˢ͍ͫͭͪͦ-͎̂ͦͪͫΈͦ͟͝ ͔͚ͣͨͪ͜͜ύΣ 

ͯ Ύ͚͟͜ ͔͔͍ͨͪ͊͗͊͊͡ ͙͙͍ͨͦͭͫͭͫ͘͜Έ͊͟ ͔͎ͣͭͦ͒ͦͦ͜͡Ύ ͭ͊ ͺ͎͊ͭͦͪ͊͟ͺ͜;͙͚ͤ ͻ͔͊ͪ͊ͭͪ͟ 

͍͙͔͊͒ͤͤ͟͡Ύ ͔ͣ͊ͭͪ͊ͯ͜͡Τ ͪ͊͒ΎͤͫΈͦ͟͝ ό͍ ͔ͨͪͦ͒͜ ˿˾˿˾ύΣ ΅ͦ ͍͋͊ͯ͊͊ͫ͘͡Ύ ͤ͊ 
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͙͎ͣͦͤͦͨ͊ͪ͊͒ͣ͊͡Έ͚ͤ͜ ͙ͣ͊ͪͫͫͭͫ͟Έͦ͟-͔ͤͤͫ͜͡Έ͚͟͜ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͭ͊ ͍ͨͪͦ͒ͯͯ͊͊͟͡ 

͔͔͍ͨͪ͊͗ͤͦ ͍ͤ͊ͯͦͦ͟-ͨͦͨͯ͡Ύͪͤ͜ ͍͙͒͊ͤͤΎΤ ͫͯ;͊ͫͤͦ͝ ό͊ͨͦ͘;͍͊ͭͦ͊ͤͦ͟͝ ͯ мффм ͪΦ 

ͨͫ͜͡Ύ ͪͦͨ͊͒ͯ͘ ˿˾˿˾ ͭ͊ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͔͔ͤ͊͗ͤͦ͘͡͝ ͙̂ͪ͊ͤ͟͝ύΣ ΅ͦ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ 

ͪͦ͘΄͙͔ͪͤͤΎͣ ͔͙ͭͣ͊ͭ;͎ͤͦͦ ͒͊ͨ͊ͦͤͯ͘͜ ͭ͊ ͪͦͫͭ͊ͤͤ͘Ύͣ ͙͊ͤ͊ͭ͜͡;͎ͤͦͦ ͍ͪͤ͜Ύ ͨͪ͊ͼΈ 

͘ ͫͭͦͪ͜͜͝ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͤ͊ ͍ͦͫͤͦ͜ ͨ͡Όͪ͊ͣͯ͘͜͡ ͔͎ͣͭͦ͒ͦͦ͜͡;͙ͤͻ ͙͎ͨ͊ͪ͊͒ͣ 

όͼ͙͍͊͘͜͜͡ͼ͚ͤͦ͜͝Σ ͊ͤͭͪͦͨͦͼ͔͙ͤͭͪ;ͤͦ͝Σ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ύ ͭ͊ ͙͎ͨͦͨ͊ͪ͊͒ͣ͊͜͡͡Έ͙ͤͻ 

͍͙ͤ͊ͯͦ͟ͻ ͨ͒͜ͻͦ͒͊ͻ. 

˶˱́˩˾ˢ́̂˾ˢ 
ˢ͔ͪͤ΄ͭ͊ͣ, ˴ Φ όмфмоύΦ ˭͙͊ͨͫ͊͟ ͦ ˴͙͔͍ͫͦͣ͟ ͔ͦͣͣͪ͟;͔ͫͦͣ͟ ͙͙͔ͤͫͭͭͯͭΦ ˴͙͔͍ (Arenshtam, K. 

(1913). A note about the Kyiv Commercial Institute. Kyiv). 
ˣͯͼͦ͟Σ ˸ Φ ˱ Φ ϧ ˴͙͔ͨ͊ͪͤͦ͟Σ ʕ Φ ˥ Φ όмффпύΦ ˨͔͍͙͚ͪ͗͊ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ζ˶Έ͍͍ͫ͜Έ͊͟ ͔ͨͦͭ͜͡ͻͤ͊͜͟η 

(1844-1994). ˶Έ͍͍͜Υ ˤ͙͒-͍ͦ ˨͔ͪ͗Φ ͯͤ-ͭͯ ζ˶Έ͍͍ͫ͜Έ͊͟ ͔ͨͦͭ͜͡ͻͤ͊͜͟η όButsko, MΦ ˱Φ ϧ 
Kyparenko, V. H. (1994). State University ά[ǾƛǾ tƻƭȅǘŜŎƘƴƛŎέ όмупп-1994). Lviv: Publishing 
IƻǳǎŜ ƻŦ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ ά[ǾƛǾ tƻƭȅǘŜŎƘƴƛŎέύ. 

ˣ·ͫͭͪΎ͍ͦ͟Σ s Φ ˥ Φ όмфффύΦ ˮ͙ͫͭͦͪΎ ˩͔͙͍͎͊ͭͪͤͦͫ͊ͫͦͦ͟͟͡ ͙͔ͨͦͭ͡ͻ͙ͤ;͔͎ͫͦͦ͟ ͙͙ͤͫͭͭͯͭ͊ 
(1916-1921). ˨͔͔͍ͤͨͪͦͨͭͪͦͫ͟: ˿͜; (Bystriakov, A. H. (1999). History of Ekaterynoslav 
Polytechnic Institute (1916-1921). Dnipropetrovsk). 

ˤ͊͊ͪ͟;ͯ͟Σ ˱ Φ ˻ Φ ό˥ͦ͡Φ ͍͙͒Φ ͙ͪ͊͒ύ όнлммύΦ 9ƴŎȅŎƭƻǇŜŘƛŀΦ ˶Έ͍͍ͫ͜Έ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ 
͔ͣͤ͜͜ ˱͍͊ͤ͊ ̅ͪ͊ͤ͊͟Φ ό́Φ 1-2). ˶ Έ͍͍͜Υ ˶˹̂ ͔ͣͤ͜͜ ˱͍͊ͤ͊ ̅ͪ͊ͤ͊͟ (Vakarchuk, I. O. (Chairman 
of the Editorial Board) (2011). Encyclopedia. Ivan Franko National University of Lviv. (Vols. 
1-2). Lviv: Ivan Franko Lviv National University). 

˱͡Έ;͔ͤͦ͟Σ ˸ Φ ̑ Φ ό˾͔͒.) (1998). ˴ ˽˱ ς ͟ ͙ͦͫ͊͟͡ ͔͔ͤ͗ͤͪͤͦ͜͝ ͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ ͍ ̂ͪ͊ͤ͟͜͝Φ ˴ ͙͍͝Υ ˥͔͔ͤ͊͘ 
(Ilchenko, M. Yu. (Ed.) (1998). KPI ς the cradle of engineering education and science in 
Ukraine. Kyiv: Genesis). 

˴͙͔͍͙͔ͫ͟ ͍·ͫ΄͙͔ ͍͔;͔͙͔ͪͤ ͔͙͔͗ͤͫ͟ ͯͪͫ͟· ˢΦ ʕ Φ ˬ ͔͙͚ͯͤͦ͟͡Υ ˶͔͙ͭͦͨͫΈ ͍͔;͔͙ͪͤͻ ͍·ͫ΄͙ͻ 
͔͙͗ͤͫ͟ͻ ͍ͯͪͫͦ͟Σ ͯ;͔͔ͪ͗͒ͤͤ·ͻ ͍ ˴͙͔͍͔ ˢΦ ʕ Φ ˬ ͔͙͚ͯͤͦ͟͡ όмфмпύΦ ˴͙͔͍ (Kyiv Higher 
Evening Courses for Women by A. V. Zhekulina: Chronicle of the Evening Higher Courses 
for Women, established in Kyiv by A. V. Zhekulina (1914). Kyiv). 

˴͙͔͍͙͚ͫ͟ ͔ͦͣͣͪ͟;͔͙͚ͫ͟ ͙͙ͤͫͭͭͯͭ (ͤ ͊ͯ;ͤ͊Ύ  ͙ͯ;͔͋ͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ) (1913). ˴ ͙͔͍ (Kyiv 
Commercial Institute (scientific and educational activities) (1913). Kyiv). 

˴͙ͪͯͤ͟Σ ˸ Φ όнлмрύΦ ˶Έ͍͍ͫ͜Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͍͚͊ͫͭͪͫ͜Έ͎ͦͦ͟ ͔ͨͪͦ͒ͯ͜Φ ˱ͫͭͦͪ͜Ύ ͭ͊ ͙͙ͫͭͦͪ͜͟ ͯ 
˶Έ͍͍ͫ͜Έͦͣͯ͟ ͍͔͙͔ͯͤͪͫͭͭ͜͜Φ ˶Έ͍͍͜ (Krykun, M. (2015). Lviv University of the Austrian 
period. History and historians at Lviv University. Lviv). 

˶͙ͻ͍͍ͦͦ͒ͦΣ ʕ Φ ˱ ΦΣ ˶Ό͍͋ͦͣͯ͒ͪͦ͊Σ s Φ ˶ Φ ϧ ˶͙ͻ͍͍ͦͦ͒ͦ͊Σ ˻ Φ ʕ Φ (2007). ˴ ˽˱Φ ˽͔ͪ΄͔ ͫͭͦͭͭ͜͡ΎΥ 
˱͙ͫͭͦͪ;͙͚ͤ ͎ͦ͡Ύ͒Φ ˴͙͍͝ όLykhovodov, V. I., Liubomudrova, A. L. & Lykhovodova, O. V. 
(2007). KPI. First Century: A Historical Review. Kyiv). 

˸͔͊ͯͪͪ, ́ . (2015). ζx ͊ͪͦͣ ͔ͭͪ·η ͙͙͡ ζͣ ͊Ύ͙͟η ͦ͋΅͔͍ͫͭ͊? ˮ͋ͪ͊ͤͤ͘·͔ ͫͭ͊ͭΈ͙ ͨͦ 
ͫͦͼ͙͊͡Έ͚ͤͦ ͙͙͙ͫͭͦͪ ͙ͪͯͫͫ͟ͻ ͙ ͔͔ͤͣͼ͙͟ͻ ͙͍͔͙͔͍ͯͤͪͫͭͭͦΦ ώ˶Φ ˽ Φ ˴ ͔͍ͦͣ͊͡Σ 
˴Φ s Φ ˶ ͔͍͙ͤͫͦͤΣ ˤΦ ʕ Φ ˿ ͔͙ͣ͊ͤ͊͟͡ ό͔͔͍ͨͪͦ͒ΦύϐΦ ˸͍ͦͫ͊͟: ˽͙͙ͦͭ͡;͔ͫ͊͟Ύ Ήͤͼ͙͔͙ͦͨ͒͟͡Ύ 
(Maurer, T. (2015). ά.ŀǊƻƳŜǘŜǊǎέ ƻǊ άōŜŀŎƻƴǎέ ƻŦ ǎƻŎƛŜǘȅΚ Selected articles on the social 
history of Russian and German universities. [L. P. Komlev, K. A. Levinson, V. V. Smekalina 
(translators). Moscow: Political Encyclopedia). 

˸͔͡Έ͎͍ͯͤͦΣ ˿ Φ όмфлпύΦ ˮ͘ ͙͙͙ͫͭͦͪ ͔ͫͭͯ͒ͤ;͔͙ͫ͟ͻ ͦ͋΅͔͍ͫͭ ͍ ͙ͪͯͫͫ͟ͻ ͙͍͔͙͔ͯͤͪͫͭͭ͊ͻΦ 
˸͍ͦͫ͊͟: ˮ͒͘-͍ ͦ͗ͯͪͤ͊͊͡ ζ˽ ͍ͪ͊͒͊η όaŜƭƎǳƴƻǾΣ {Φ όмфлпύΦ From the history of student 
societies in Russian universities. Moscow: Pravda Magazine Publishing House). 

˸͔͡Έ͙ͤ;ͯ͟Σ ˿Φ όˤͫͭͯͨΦ ͫ͡Φύ όнллрύΦ ͔͍͔̉ͪͤ͜ͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ 
̑Φ ͔̅͒Έ͍͙ͦ͟;͊Υ ͜͡Ό͍͙͚ͫͭͪͦ͊ͤ ͔ͨͪͦͫͨͭ͟Φ ͔͍̉ͪͤ͜ͼ͜Υ ˾ͯͭ͊ (Melnychuk, S. 
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(Introduction) (2005). Yurii Fedkovych Chernivtsi National University: illustrated 
booklet. Chernivtsi: Ruta). 

˹ͦ͊͜͟͡Ίͤͦ͟Σ ʕ Φ ˱ Φ ό˾͔͒Φύ όнлмлύΦ ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ζ͍̆͊ͪͫ͟͜Έ͙͚͟ 
͔ͨͦͭ͜͡ͻͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ηΦ ˱ͫͭͦͪ͜Ύ ͍͙ͪͦͭͯ͘͟Φ муур-2010. ̆ ͍͊ͪ͟͜Υ ˹́̂ ζ̆˽˱ηΣ нлмл 
(Nikolaienko, V. I. (Ed.) (2010). bŀǘƛƻƴŀƭ ¢ŜŎƘƴƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅ άYƘŀǊƪƛǾ tƻƭȅǘŜŎƘƴƛŎ 
LƴǎǘƛǘǳǘŜέΦ IƛǎǘƻǊȅ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘΦ муур-2010Φ YƘŀǊƪƛǾΥ b¢¦ άYƘtLέΣ нлмлύ. 

˽ͦͫͦͻ͍ͦΣ ˿ Φ ˱ Φ όнллсύΦ ͍͔͙͔͙̂ͤͪͫͭͭ͜ ˾͚ͦͫͫ͜Έͦ͟͝ ͔ͣͨͪ͜͜͝ ͎͒ͪͯͦ͝ ͍͙͙ͨͦͦͤ͡ ·L· ς ͨͦ;͊ͭͯ͟ ̆̆ ͫ ͭΦ 
͍ ͨͯ͋͜͡ͼ͙͙ͫͭͼ͜ ͭ͊ ͎ͫͭͦͪͦͪ͊͜͜ͺ͜͝ ό͙͒ͫΦ Χ ͒-ͪ͊ ͫͭ͜Φ ͤ͊ͯ͟Υ лтΦллΦлсύΦ ˨͔͍ͤͨͪͦͨͭͪͦͫ͜Έ͟ 
(Posokhov, S. I. (2006). Universities of the Russian Empire in the second half of XIX ς early 
XX centuries in journalism and historiography (DSc thesis). Dnipropetrovsk). 

˾ͯͤ͘͜Σ ʕ Φ ʕ ΦΣ ͙́ͣͦ΄͙͟Σ ˸ Φ ˿ Φ ϧ ˴͍͔ͦͤͪͫΈ͙͚͟Σ s Φ ̐ Φ όнллпύΦ ˹͙͙͊ͪͫ ͫͭͦͪ͜͜͝ ˴͙͍ͫ͝Έ͎ͦͦ͟ 
ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ ́͊ͪ͊ͫ͊ ͔͍̊;͔ͤ͊͟Φ ˴͙͍͝Φ όRizun, V. V., Tymoshyk, 
M. S. & Konverskyi, A. Ye. (2004). Essays on the history of Kyiv Taras Shevchenko National 
University. Kyiv). 

˾͔͍͔͙͚ͦ͗͒ͫͭͤͫ͟Σ ˿ Φ ʕ Φ όмфлнύΦ ˮ͙ͫͭͦͪ;͔͙͚ͫ͟ ͦ͋ͦͪ͘ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ˸͙͙͔͍ͤͫͭͪͫͭ͊ 
͎ͤ͊ͪͦ͒ͤͦͦ ͍͔ͨͪͦͫ΅͔͙ͤΎΥ мулн-1902Φ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪ: ˮ͙͔͒͊ͤ͘ ˸͙͙͔͍ͤͫͭͪͫͭ͊ 
͎ͤ͊ͪͦ͒ͤͦͦ ͍͔ͨͪͦͫ΅͔͙ͤΎ (Rozhdestvenskyi, S. V. (1902). Historical overview of the 
activities of the Ministry of Public Education: 1802-1902. St. Petersburg: Publication of 
the Ministry of Public Education). 
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ˤ·ͫ΄͔͎ͦ ˥͎ͦͪͤͦͦ ̂;͙͙͡΅͊ ͙ ͔͎ͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͊͘ ͔͍͔ͨͪͦ ͔͒ͫΎ͙͔͙͔ͭͭ͡ 
όмуффҍмфлф ͎ ΦύΦ ˩͔͙͍͊ͭͪͤͦͫ͊͟͡: ͙́ͨ. ͎ͯ͋. ͔ͣ͘. (Rubin, P. H. (Comp.) (1909). Historical 
sketch of the emergence of the Yekaterynoslav Higher Mining School and its activities for 
the first decade (1899-1909). Yekaterynoslav). 

˿͚͍͊ͣͦͦ͡Σ ̅ Φ s Φ όˢ͍ͭΦ-ͫͦͫͭΦύΣ ˿ͣ·ͤͭ·ͤ͊Σ ʕ Φ s Φ ό˾͔͒Φύ όмфффύΦ ˹͍͙͚͙͚ͦͦͪͦͫͫͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͍ 
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(Samoilov, F. A. (Author-comp.), Smyntyna, V. A. (Ed.) (1999). Novorossiisk University in 
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˿͔͙͚ͨͪ͊ͤͫ͟, ˹ Φ ʕ Φ (1914). ˴ ͙͙ͪͫ͘ ͚ͪͯͫͫͦ͟ ΄ͦ͟͡·. ˸ ͍ͦͫ͊͟ (Speranskii, N. V. (1914). The crisis of 
the Russian school. Moscow). 
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ͭͪͯ͒Ύ΅͙ͻͫΎ ͔͗ͤ΅͙ͤ ͊͘ мфмн ͎ ͦ͒ όмфмпύΦ ̆͊ͪΈ͍ͦ͟ (Kharkov Higher Courses for 
Women, established by the Society for Mutual Assistance of Working Women in 1912 
(1914). Kharkiv). 

̊ͦͻͦ͡ΈΣ ˴ Φ όмфмоύΦ ˴ ͍ͦͨͪͦͫͯ ͦ ͍͙͙͙ͪ͊ͭ͘ ͍·ͫ΄͔͎ͦ ͔͎͗ͤͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ ˾͙͙ͦͫͫΦ ˬͯͪͤ͊͡ 
˸͙͙͔͍ͤͫͭͪͫͭ͊ ͎ͤ͊ͪͦ͒ͤͦͦ ͍͔ͨͪͦͫ΅͔͙ͤΎ, 3 (Shokhol, K. (1913). On the development 
of higher education for women in Russia. Journal of the Ministry of Public Education, 3). 
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SUMMARY 
Korzh-Usenko Larysa, Sydorenko Olena. Historiography of the problem of higher 

education development on the territory of Ukraine in the late XIX ς early XX centuries. 
The article presents generalization of the approaches of domestic and foreign 

scientists to the study of the higher education history in Ukraine in the late XIX ς early 
XX century. The degree of scientific elaboration of the chosen problem is revealed, the least 
researched aspects that require in-depth scientific reflection are outlined. The specifics of 
imperial, Soviet, modern historiography are highlighted, the dynamics of historiographical 
interpretations of the problem are presented. 
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The peculiarities of Western historiography of higher education development on the 
territory of Ukraine in the studied period, in comparison with the domestic one, are 
determined according to a number of criteria: methodological (polyparadigmality), thematic 
(breadth of problem-thematic range), stylistic (originality of the authorΩs style), evaluative 
(lack of categorical conclusions), which are conditioned primarily by continuity of scientific 
research freedom realization in Western Europe and America. 

It is determined that Soviet science ignores the European and national discourses of 
higher education development on the territory of Ukraine in the XIX ς early XX centuries. 
Instead, in the modern historiography, much attention is paid to the Ukrainian dimension of 
educational phenomena, the state of higher education in Ukraine is compared with the 
processes in the European and world educational space. 

It is confirmed that under the influence of foreign historiography for Ukrainian science 
at the beginning of the XXI century it is important to shift the emphasis from the study of 
official documents and government policy in higher education, typical of imperial and Soviet 
historiography, to the study of the possibilities of self-realization of intellectuals aimed at 
reproducing the spiritual atmosphere of a certain era. 

The study shows the specifics of generalizing, specialized and narrowly explored 
works on the higher education development in Ukraine in the XIX ς early XX century. 

Key words: historiography, history of higher education, methodological base, 
scientific approaches, authorΩs interpretation, history of pedagogy, intellectual history. 
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The article focuses on prominent Ukrainian representatives and significant events of 
the 15th ς 17th centuries, which influenced the development of domestic medical education. 
Thus, Yurii Drohobych was a legendary representative of the 15th century both for Ukraine 
and Europe. Moreover, we found out that, according to Yu. Drohobych, medical science and 
education should be based on medical experience. Besides, in the late 1570s, the Ostroh 
Academy was founded and opened with a hospital and a medical class on the territory of 
modern Volhynia. Moreover, in 1593 the Zamoyski Academy was founded in Zamostia, which 
aimed to be a powerful center of medical education, and an educational institution for the 
inhabitants of the Ukrainian lands. Lviv residents S. Byrkovsky, M. Stefanides, Yan Ursyn and 
others worked in the academy.  
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Introduction. Although almost two centuries passed after the Tatar-Mongol 

invasion, the 15th century was utterly difficult for the Ukrainian people. There 

were many rulers, a lack of territorial unity, moral and physical exhaustion. In this 

regard, Ya. Isaievych noted that ζthe Galicia-Volhynia principality, bloodless in a 

heavy struggle with the Tatar-Mongols, was captured by Poland, Transcarpathia 

was ruled by the Kingdom of Hungary, Bukovyna belonged to the Moldavian 
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master, and the Tatars were in Crimea. The largest part of Ukraine was captured 

ōȅ ǘƘŜ DǊŀƴŘ 5ǳŎƘȅ ƻŦ [ƛǘƘǳŀƴƛŀη (Isaievych, 1972), and, besides, most of the 

Ukrainian lands went to the Russian state. Therefore, Ukraine was at a crossroads. 

However, despite that circumstances, the Ukrainian people continued to live and 

glorify the land with outstanding representatives and events, which, as a result, 

acquired important historical and cultural significance for the development of 

domestic medical education. 

Analysis of relevant research. This article appeals to such prominent 

personalities as Yurii Drohobych, Yan Ursyn, and Symon Byrkovskyi. Also, we 

describe educational institutions of the 16th and 17th centuries, namely the Ostroh 

Academy and the Zamoyski Academy. Therefore, we have dealt with the following 

domestic and foreign analytical and critical historical and pedagogical sources of 

the 19th ς 21st written by V. Bondaruk, H. Gmiterek, Ya. Hanitkevych, Ya. Isaievych, 

K. Kharlampovych,  Ye. Kolesnykova, J. Kochanowski, B. Kryshtopa, S. _ŜƳǇƛŎƪƛΣ 

O. Potymko, S. Verkhatskyi and others. However, the lack of a comprehensive 

study of this problem has led to our scientific research. 

The study aims to address prominent Ukrainian representatives and 

cover the key events of the 15th ς 17th centuries, which influenced the 

development of domestic medical education. 

In the research, we have used the following methods: analysis, synthesis, 

systematization, and generalization. 

Results. Because in the 15th century doctors were trained mostly at 

the University of Cracow, in the western lands of modern Ukraine medical 

care was provided mainly by foreign doctors who had the degree of doctor 

of medicine. One of the famous Ukrainians who received a medical 

education in Italy and was an important figure in the 15th century for Ukraine 

and the whole world, became Yurii Kotermak ((1448?) 1450 ς 1494), in the 

history also known as Drohobych. 

Ya. Isaievych noted that ζin different sources, he was called differently. 

These names were Yurii (in Latin documents Georgius, Jeorius) from Drohobych, 

¸ǳǊƛƛ ŦǊƻƳ [ǾƛǾΣ ¸ǳǊƛƛ ŦǊƻƳ wǳǎΣ ¸ǳǊƛƛ 5ǊƻƘƻōȅŎƘ ŦǊƻƳ wǳǎη (Isaievych, 2014). 

He had a passion for knowledge and science when he went to literacy 

classes at the local church. In the church, he met the old monk Yevtymii, who 

from time to time gave Yurii books about the lives of Kyiv-Pechersk saints 

(Isaievych, 1972), some of them were known to be healers, and, therefore, 

popularized monastic medicine after the baptism of Kyivan Rus. From 

acquaintances, Yurii heard about universities, including Italian ones. 
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European universities of the 15th century usually consisted of the following 

four faculties: theology, law, medicine, and the humanities (liberal arts). The 

faculty of liberal arts was preparing students to enter the other three faculties. 

The faculty of theology and medicine were popular among the students. 

Therefore, YuriƛΩs goal was to enter the university. After moving to 

Krakow, in late 1468 or early 1469, he entered the University of Krakow, where 

he studied grammar, logic, rhetoric, arithmetic, geometry, music, and 

philosophy (Isaievych, 1972; Isaievych, 2014) 

Ya. Isaievych pointed out that ζit could not be considered accidental that a 

young man from Ukraine chose Krakow to continue his studies. The fact was that 

the then capital of Poland had long maintained close ties with the ¦ƪǊŀƛƴƛŀƴ ƭŀƴŘǎη 

(Isaievych, 2014). During his studies, Yurii Drohobych ζliked the lectures by doctor 

of medicine and astronomy, royal pƘȅǎƛŎƛŀƴ tŜǘǊƻ IŀǎƘƻǾŜǘǎη (Isaievych, 1972). In 

1470, he received a bachelorΩs degree in liberal arts and continued his studies, 

mastering astrological theories. At that time, astrological predictions were popular 

among the local people, and those who did not know how to make such 

predictions were not considered medical experts (Isaievych, 1972; Isaievych, 2014). 

After receiving his masterΩs degree in 1473, Yurii Drohobych had a new 

goal ς to obtain a doctorate in medicine in Italy. His compatriot Martyn from 

Zhyravytsa, who received his doctorate in medicine from the University of 

Bologna in 1449, inspired him to travel to Italy even more. Ya. Matviishyn 

stated that ζafter the recognition of his talents in medical practice, he was 

honorably called the king (Rex) /physicians or in medicine/, and, therefore, in 

recent years in some documents he was listed as Martyn the King (from 

Zhyravyǘǎŀ ƻǊ tǊȊŜƳȅǏƭΤ aŀǊǘƛƴǳǎ wŜȄ ŘŜ tǊŜƳƛǎƭƛŀύη όaŀǘǾƛƛǎƘȅƴ, 2015). 

After entering the University of Bologna and joining the cohort of 

ζǇƘȅǎƛŎƛŀƴǎ ŀƴŘ ŀǊǘƛǎǘǎηΣ ǿƘŜǊŜ ǘƘŜ ƘǳƳŀƴƛǎǘƛŎ ǿƻǊƭŘǾƛŜw prevailed, Yurii 

Drohobych (Giorgio da Leopoli) studied disciplines familiar from the University 

of Krakow. In 1478, after receiving the degree of doctor of philosophy and the 

position of professor at the University of Bologna, Yurii Drohobych continued 

his studies, entering a four-year course of medicine (Isaievych, 1972). 

Note that the study of medicine in European universities in the 15th century 

was closely associated with mathematics, physics, astronomy. Because, according 

to medieval beliefs, doctors had to know astronomy well to determine the date of 

the operation, the time when the medicine worked best, etc. Yurii Drohobych 

received the right to attend dissections for his successful activity during the third 

year of his studies. In 1481, he became a rector of the Bologna University. Among 

the responsibilities, there were lectures on medicine on holidays and attending 
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dissections. It was also important that the rector appointed special professors to 

perform dissections. Yurii Drohobych received the degree of doctor of medicine 

being the rector. After the end of his term, he devoted more time to medical prac-

tice. He was preparing drugs, prescribing them to patients, giving recommenda-

tions on certain aspects of hygiene and diet, etc (Isaievych, 1972; Isaievych, 2014). 

Returning to Krakow in the late 1480s, Yurii Drohobych passed the 

examination for the right to practice medicine and teach. Moreover, he pointed 

out that medical science and education should be based on medical experience. 

During the lectures, Drohobych stressed the importance of combining theory with 

practice and from time to time took students to examine his patients. Besides, 

Yurii Drohobych received the title of a royal physician. Arriving in Lviv, he helped 

patients from all nearby cities. In the 1490s, Yuri Drohobych became a dean of the 

medical faculty of the University of Cracow (Isaievych, 1972). Until his death, he 

continued to teach, treat people and write scientific papers. In the 15th ς 16th 

centuries, his fame as a doctor and scientist spread not only in Western Ukraine 

but also around the world. 

Yurii Drohobych inspired his compatriots to receive general education 

and then enter universities to obtain medical degrees. However, in most cases, 

the clergy became doctors, who had more opportunities to turn to the 

historical and cultural heritage. Usually, these were books about the lives of 

saints, in particular the times of the Kyivan Rus, translations of ancient authors, 

etc. Besides, as O. Potymko notedΣ ζǘƘŜ ǿƛŘŜǎǇǊŜŀŘ ƻŦ ƳŜŘƛŎal science had 

good reason among the clergy. The point was that in medieval society, the 

highest clerical titles could be awarded only to representatives of the nobility 

or those persons of non-noble origin, who were protected by the title of doctor 

(law, ǇƘƛƭƻǎƻǇƘȅΣ ƳŜŘƛŎƛƴŜύη (Potymko, 2012). 

According to S. _ŜƳǇƛŎƪƛΣ ƛƴ ǘƘŜ ƭŀǘŜ 15th ŎŜƴǘǳǊȅ ζthe discovery of the New 

World and its unknown, strange nature with an impressive impact on the human 

body undoubtedly contributed to the intensification of independent scientific and 

ƳŜŘƛŎŀƭ ǊŜǎŜŀǊŎƘη (_ŜƳǇƛŎƪƛ,1921). Moreover, in the 15th century ς 16th centuries, 

the works of ancient physicians received a new life. They served as the basis of 

medicine, and made people reconsider numerous postulates. All this dealt with 

anthropocentrism and the human desire not only to take care of the spiritual body 

but also the physical one ς to prolong the earthly life as long as possible, paying 

more attention to own health. 

In the work ζWestern Russian orthodox schools of the 16th and early 17th 

centuries, their attitude to non-Orthodox, their religious education and their 

ƳŜǊƛǘǎ ƛƴ ŘŜŦŜƴŘƛƴƎ ǘƘŜ hǊǘƘƻŘƻȄ ŦŀƛǘƘ ŀƴŘ ǘƘŜ ŎƘǳǊŎƘη όмуфуύ YΦ Kharlampovych 
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pointed ƻǳǘ ǘƘŀǘ ζǘƘŜ ŘŀǘŜ ƴƻǘŜŘ ōȅ ǾŀǊƛƻǳǎ ƘƛǎǘƻǊƛŀƴǎ ŦƻǊ ǘƘŜ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ 

the Ostroh school, was so volatile that it varied throughout the century ς from 

мпфу ǘƻ мрфо όрύη (Kharlampovich, 1898). However, the author believed that the 

founder was K. K. Ostrozhskyi, not his father K. I. Ostrozhskyi, ζǇǊƻōŀōƭȅ ƛǘ ǿŀǎ 

opened in connection with the printing house, and, therefore, not earlier than 

1576 ς мрулη (Kharlampovich, 1898). 

Lƴ ǘƘŜ ζ¦ƪǊŀƛƴƛŀƴ aŜŘƛŎŀƭ /ŀƭŜƴŘŀǊη ōȅ ¸ŀΦ Hanitkevych we can find that 

ζƛn 1577, in Ostroh, Prince Kostiantyn Ostrozkyi, Ukrainian magnate and 

philanthropist, founded the Ostroh Academy ς Greek-Slavic-Latin College, the first 

higher school in Ukraine (italics is our. ς A. K.ύΣ ǿƘƛŎƘ ǿŀǎ ŎŀƭƭŜŘ ζhǎǘǊƻƘ !ǘƘŜƴǎηΣ 

it had a hospital with a medical class, so-called ŀ ǇǊƻǘƻǘȅǇŜ ƻŦ ǘƘŜ ƳŜŘƛŎŀƭ ŦŀŎǳƭǘȅη 

(Hanitkevych, 2016). Moreover, Yan Zamoyski invited some teachers of the Ostroh 

Academy to work at the Zamoyski Academy (Kharlampovich, 1898), which was 

opened about 20 years later. Besides, due to many testimonies, K. Kharlampovych 

considered the question of the status of this educational debatable and noted that 

ζǘƘŜ OstǊƻƘ ǎŎƘƻƻƭ ƛƴ ƛǘǎ ǇǊƻƎǊŀƳ ŀƴŘ ŎŀǎŜ ǿŀǎ ŀ ƘƛƎƘ ǎŎƘƻƻƭΣ ōǳǘ ƴƻǘ ƭƻǿŜǊη 

(Kharlampovich, 1898). Among the teaching staff, there were representatives of 

popular sciences of that time, namely medicine, astronomy, astrology, philosophy, 

and others (Kharlampovich, 1898). Although, the late 16th ς early 17th eͫntury, the 

Ostroh Academy was an educational institution of religious orientation, where 

much attention was paid to education on Christian principles and the study of the 

Holy Scripture (Ostroh Academy ΧΣ 2011). 

One of the famous teachers of the Ostroh Academy was Yan Liatosh, a 

graduate of the University of Padua. He taught mathematics and treated 

patients, including the nobility (Shpizel, 2011). In the process of treatment, Yan 

Liatosh turned to the analysis of the position of stars and planets, considering 

this process scientific, because due to their location it was possible to predict 

the spread of diseases and methods of treatment, as well as natural disasters 

or destiny (Zhukovskiy,  Makhliuk, 2016). 

V. Pliushch noted that ζthe first medical higher school in the current 

sense of the word, which was founded on Ukrainian lands, should be 

ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ½ŀƳƻȅǎƪƛ !ŎŀŘŜƳȅη (Pliushch et al. (eds.), 1975). 

V. Bondaruk pointed ƻǳǘ ǘƘŀǘ ζǘƘŜ ½ŀƳƻȅǎƪƛ !ŎŀŘŜƳȅ is practically 

outside the Ukrainian research attention, although it successfully functioned in 

ethnic Ukrainian lands during 1594 ς 1784. According to the plan of its founder 

Yan Zamoyskyi, it was focused primarily on residents of Lviv, Kholmshchyna 

ό/ƘŜƱƳ [ŀƴŘύ, Belz, Volhynia, Podilia and during 23 years (1636 ς 1659) it was 

the only university (Bondaruk, 2016). on the territory of modern Ukraine. 
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Therefore, it was obvious that the founding of the Zamoyski Academy at 

the end of 1593 on the initiative of the Polish Hetman Yan Zamoyskyi became 

an important event for Ukrainians. Founded in ½ŀƳƻǎǘƛŀ ό½ŀƳƻǏŏύ ŀƴŘ based on 

the experience of the best European medieval universities, the institution of 

higher education aimed to train qualified professionals for the peopleΩǎ needs. 

According to K. YƘŀǊƭŀƳǇƻǾȅŎƘΣ ζǇǳǇƛƭǎ ƻŦ ǘƘŜ [ǾƛǾ .ǊƻǘƘŜǊƘƻƻŘ {ŎƘƻƻƭη 

(Kharlampovich, 1898) and residents of other Ukrainian lands studied at the 

Zamoyski Academy. 

There was an assumption that the Zamoyski Academy appeared as an 

alternative to the Ostroh Academy, a so-called ŀǘǘŜƳǇǘ ǘƻ ζƪŜŜǇ ǳǇ ǿƛǘƘ ƛǘǎ 

political competitor, the Ukrainian orthodox prince-ƳŀƎƴŀǘŜ YΦ hǎǘǊƻȊƪȅƛη 

(Bondaruk, 2016). 

Yan Zamoyskyi always had friendly relations with the people of Lviv, so 

he invited educated people to teach at the Zamoyski Academy, in particular, 

S. Byrkovskyi, M. Stefanides, and Yan Ursyn (_ŜƳǇƛŎƪƛ,1921). 

In 1594, Pope Clement VIII granted the new academy all the privileges 

that other European educational institutions had, including the right to award 

degrees of doctor of philosophy, law, and medicine. The first enrollment of 

students was on March 15, 1595. Initially, the Zamoyski Academy consisted of 

eight classes. Natural history, physics, and medicine were studied in the 4th 

grade (Kharlampovich, 1898). 

J. YƻŎƘŀƴƻǿǎƪƛΣ ŀ tƻƭƛǎƘ ƘƛǎǘƻǊƛŀƴΣ ƴƻǘŜŘ ǘƘŀǘ ζŀ ǇǊƻŦŜǎǎƻǊ ƻŦ ƴŀǘǳǊŀƭ 

philosophy and medicine had early, at about 8 oΩclock , to teach both parts of 

the general physics of Jacob Carpentarius, then medical science, based on the 

works by GaƭŜƴΧη (Kochanowski, 1900). 

In the autumn of 1599, rector W. Starnigel addressed his colleagues from 

the University of Padua. The letter referred to a mysterious disease, which was 

called Polish plait (plica Polonica, morbus cirrhorum, helotis) (Gmiterek, 1976; 

Kochanowski, 1900). It was ζa disease common at that time in Galicia, 

especially among the Hutsuls who inhabited the mountainous regions of the 

/ŀǊǇŀǘƘƛŀƴǎη (Verkhratskyi, Zabludovskyi, 1991). Unfortunately, folk medicine 

did not help. The description of the disease resembled other diseases, including 

syphilis, rheumatism, scarring, arthritis, etc. The letter, probably edited by 

Sh. Shymovych, which dealt with Polish plait, was taken by Yan Ursyn to Padua 

in 1599 (Gmiterek, 1976; Kochanowski, 1900). 

This request received a lively discussion in Padua: the issue was analyzed 

at a special conference by medical professors. Paduan scientists rightly 

considered the main cause of the disease to be poor living conditions and the 
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low general culture of the population (Verkhratskyi, Zabludovskyi, 1991). Thus, 

we can see a clear example of European cooperation between two educational 

institutions in the form of consulting and exchange of experience. It should be 

noted that such activities were innovative for the turn of the 16th ς 17th 

centuries, especially in medical education. 

Therefore, signing in 1600, a document on the founding of the Zamoyski 

Academy, Yan Zamoyskyi stressed that he would also like to have a department 

of physics and medicine at the Academy (_ŜƳǇƛŎƪƛ,1921). 

Yan Ursyn (Nedzvetskyi), a native of Lviv, was a teacher of medicine at the 

Zamoyski Academy (Kolesnikova et al., 2014). However, K. Kharlampovych noted 

ǘƘŀǘ ζƛƴ ǘƘŜ Academy, he taught not medicine but physics, and after the death of 

Yan Zamoyskyi he was a teacher of mathematics to Ƙƛǎ ǎƻƴη ό¢. Zamoyskyi, the 

only son of the founder. ς A. K.) (Kharlampovich, 1898). S. _ŜƳǇƛŎƪƛ Ǉƻƛƴǘed out 

ǘƘŀǘ ζǇŜǊƘŀǇǎΣ ŀǘ ŦƛǊǎǘ, he was instructed to teach subjects that corresponded to 

his philological and grammatical tendenciesΧ ғΧҔ Lƴ мрфс, Ursyn taught 

mathematics, geography, ŀƴŘ ŀǎǘǊƻƴƻƳȅΦ ғΧҔ Lǘ should be assumed that Yan 

Zamoyskyi made him study medicine. ғΧҔ Probably in October 1598 Ursyn moved 

from Zamostia to Italy. He also had a letter from Zamoyskyi, where there were 

questions on medical issuesη (_ŜƳǇƛŎƪƛ,1921).  

During his studies at the University of Padua, Yan Ursyn proved to be a 

conscientious student who was interested in surgical operations. As a result, in 

1603, Yan Ursyn received the degree of doctor of medicine, returned to Zamostia, 

and in 1606 ς 1607 he was a doctor of philosophy and medicine, professor of 

physics. Nothing was known for sure about his educational activity, but he was a 

city doctor (_ŜƳǇƛŎƪƛ,1921). Although as a professor at the Zamoyski Academy, he 

wrote a fundamental work on descriptive anatomy ζOn the bones of the human 

ōƻŘȅη (Kharlampovich, 1898), where the first book was devoted to the names of 

bones, the second one ς on the development and origin of bones, the third one ς 

on joints of bones (_ŜƳǇƛŎƪƛ,1921). In 1606, he became a rector of the Zamoyski 

Academy (Kochanowski, 1900). Under his tenure, many students came to the 

academy both from Poland and ζancient but broad Rus, PodoliaΣ ±ƻƭƘȅƴƛŀΧη 

(Kochanowski, 1900). 

Another Lviv resident, Symon Byrkovsky, taught at the Zamoyski 

Academy and left manuscripts devoted to comments concerning medical works 

by Galen, numerous provisions of anatomy, and syphilidology (Kharlampovich, 

1898). However, the fact was that the love for medicine was forced. He had to 

be interested in medical issues, to read the works of classical physicians. It was 

known that S. Byrkovsky went to study at the University of Padua in 1604, 
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where he probably successfully mastered the course of medicine and returned 

to the Zamoyski Academy (_ŜƳǇƛŎƪƛ,1921). At the same time, in 1609 ς 1610, 

S. Byrkovsky was a rector of the Zamoyski Academy (Kochanowski, 1900). 

J. Kochanowski had some doubts about the appropriate teaching of medi-

cine at the Zamoyski Academy, as Yan Zamoyskyi planned (Kochanowski, 1900). 

An interesting fact was that, in 1653, professor of physics, a rector of the 

Zamoyski Academy, doctor of philosophy and medicine G. Schultz (Solskyi) 

wrote a will, according to which 17,000 zloty were allocated for the 

department of practical medicine, which he founded; 5,000 zloty ς for three 

medical students; 3,000 zloty ς for the maintenance of a professor of medicine, 

someone who was a relative of Solskyi. In another care, the task was to invite 

the natives of Lviv or, finally, the inhabitants of Zamostia. In 1664, a professor 

of physics and medicine was the second in terms of salary after a professor of 

civil law, receiving 115 zloty (Gmiterek, 1976; Kochanowski, 1900). 

According to the will, the curriculum of lectures on medicine was to be at 

the European level or even higher than other fields taught at the Zamoyski 

Academy. The course of practical medicine should last for four years, which 

was a year longer than in all other sciences. According to the plan, during the 

first and second years of study lectures would be devoted to internal diseases 

of the human body, on the third one ς to tissues and skin diseases, and on the 

fourth one ς to the works by Hippocrates (Kochanowski, 1900). 

Among well-known graduates of the Zamoyski Academy, there were 

Kasian Sakovych, a rector of the Kyiv Brotherhood School, Sylvester Kossov, and 

Isaiia Trofymovych, a rector and a prefect of the Kyiv-Mohyla Academy, 

respectively (Kharlampovich, 1898). 

Thus, B. Kryshtopa and M. Diachenko emphasize that ζin the Ostroh and 

the Zamoyski academies medicine was mastered as a specialty, and the 

Zamoyski academy also had the right to award the degree of doctor of 

ƳŜŘƛŎƛƴŜη (Krishtopa, Dyachenko, 2000). 

Conclusions. In the late Middle Ages, despite the spiritual crisis of 

mankind, interest gradually arose both in ancient sources, including medical 

ones, and in a person as he Earth creature with his/her needs. At that time, 

Ukrainian lands belonged to different owners. However, the people did not 

give up hope for the right to be free and educated. Yurii Drohobych was a 

legendary personality of the 15th century both in Ukraine and Europe. A 

graduate of the Universities of Cracow and Bologna, a professor of these 

universities, the rector of the latter, Yu. Drohobych, thanks to his hard work, 

confidently achieved his goal ς successfully mastered the medical profession. 
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One of his significant ideas, even for today, is the need for medical science and 

education to be based on medical experience. 

At the end of the 1570s, on the territory of modern Volhynia, the Ostroh 

Academy was founded and opened with a hospital and a medical class. Yan 

Liatosh was involved in the development of the medical field at the Ostroh 

Academy. In 1593, the Zamoyski Academy appeared in Zamostia, which, according 

to the plan of the Polish Hetman and patron Yan Zamoyskyi, was to be a powerful 

center of medical education and an educational institution for the residents from 

the Ukrainian lands. Such Lviv residents as S. Byrkovskyi, M. Stefanides, and Yan 

Ursyn also worked at the academy. In the middle of the 17th century, considerable 

funds were directed to the development of medical education at the Zamoyski 

Academy, and a new curriculum was proposed for the medical profession. 

As for the further research, it will deal with the Kyiv Brotherhood School 

and the Kyiv-Mohyla Academy, their significance for Ukrainian medical education. 
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astronomy in Ukraine : collection of scientific works (pp. 455ς489). Lviv: Institute of 
Applied Problems, Problems of Mechanics and Mathematics named after Ya. S. 
Pidstryhach of the National Academy of Sciences of Ukraine). 

˻ͫͭͪͦ͘Έ͊͟ ͔͊͊͒ͣ͟͜Ύ ·±L ς ·±LL ͫͭͦͭͭ͜͡ΎΦ ˩ͤͼ͙͔ͦͨ͒͟͜͡Ύ. (2011ύΦ ˻͎ͫͭͪͦ Υ ˤ͙͍͙͒͊ͤͼ͍ͭͦ 
˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ζ˻ͫͭͪͦ͘Έ͊͟ ͔͊͊͒ͣ͟͜ΎηΦ (Ostroh Academy of the 16th ς 
17th centuries. Encyclopedia. (2011). Ostroh: Publishing House of National University 
ζhǎǘǊƻƘ !ŎŀŘŜƳȅηύΦ 

˽͡Ό΅Σ ˤΦ ͭ͊ ͤ͜Φ (͔ͪ͒Φ)Φ όмфтрύΦ ˸͔͊ͭͪ͜Ύ͙͡ ͒ͦ ͫͭͦͪ͜͜͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͙ͣ͒ͼ͙͙ͤ. ό́Φ м). ˹ΈΌ-
˯ͦͪ͟-˸Όͤͻ͔ͤ Υ ˤ͙͒͊ͤͤΎ ̂ͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ˶͊ͪͫ͜͟Έ͎ͦͦ͟ ͍͙͍́ͦ͊ͪͫͭ͊ ˽͍ͤ͜͜;ͤͦ͝ 
ˢ͔͙͙ͣͪ͟Φ όPliushch, V. et al. (eds.). (1975). Materials on the history of Ukrainian 
medicine. (Vol. 1). New York-Munich: Publication of the Ukrainian Medical Society of 
North America). 

˽͙ͦͭͣͦ͟, ˻Φ (2012). ˾͍͙ͦͭͦ͘͟ ͔͙ͣ͒ͼ͙͙ͤ ͯ ˶Έ͍͍ͦ͜ ͍ ·L± ς ·±LLL ͫͭΦΥ ͔ͭͪ͊ͭͯͪ͊͜͡Σ 
͔͙ͨͪͦ͋ͣ͡Σ ͙͒ͫͯͫ͟͜͝Φ ˶Έ͍͍͜. (Potymko, O. (2012). Development of medicine in Lviv in 
the 14th ς18th centuries: literature, problems, discussions. Lviv).  

͍͙̆͊ͪ͊ͣͨͦ͡;Σ ˴. ʕ Φ (1898). ˭ ͙͔͊ͨ͊͒ͤͦͪͯͫͫ͟ ͍͍ͨͪ͊ͦͫ͊ͤ͡·͔ ΄ͦ͟͡· ·±L ͙ ͤ͊;͊͊͡ ·±LL ͍͔͊͟Σ 
ͦͭͤͦ΄͔͙͔ͤ ͙ͻ ͟ ͙͍ͤͦͫ͊ͤ͡·ͣΣ ͔͙͎͙͔ͪͦͤͦ͘͡ ͦ͋ͯ;͔͙͔ͤ ͍ ͙ͤͻ ͙ ͎͙͊ͫͯ͘͡ ͙ͻ ͍ ͔͔͒͡ 
͊͘΅͙ͭ· ͍͍͚ͨͪ͊ͦͫ͊ͤͦ͡ ͍͔ͪ· ͙ ͼ͔͍͙ͪ͟. ˴͊͊ͤ͘Έ : ͙͙͎́ͨͦͭͦͪ͡. ˮ͔ͣͨͪ͊ͭ. ̂-ͤͭ.͊ 
(Kharlampovich, K. V. (1898). Western Russian Orthodox schools of the 16th and early 
17th centuries, their attitude to non-Orthodox, religious education and their merits in 
the protection of the Orthodox faith and the church. Kazan: Typolitogr. Emperor. Un.). 

͔̊ͨ͘͜͡ΈΣ ˾Φ όнлммύΦ ˶Ύͭͦ΄ ό˶Ύͭͦͫύ ̒ͤ ό[ŀǘƻǎȊ ό[ŀǘƻǎύ WŀƴύΦ  ʕ˻ͫͭͪͦ͘Έ͊͟ ͔͊͊͒ͣ͟͜Ύ ·±L ς XVII 
ͫͭͦͭͭ͜͡ΎΦ ˩ͤͼ͙͔ͦͨ͒͟͜͡Ύ όͫͫΦ 210ς213). ˻͎ͫͭͪͦ Υ ˤ͙͍͙͒͊ͤͼ͍ͭͦ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ζ˻ͫͭͪͦ͘Έ͊͟ ͔͊͊͒ͣ͟͜ΎηΦ ό{hpizel, R. (2011). Liatosh (Latos) Yan (Latosz 
(Latos) Jan). In Ostroh Academy of the 16th ς 17th centuries. Encyclopedia (pp. 210ς
213). Ostroh: Publishing House of National University ζhǎǘǊƻƘ !ŎŀŘŜƳȅηύΦ 

Gmiterek, H. (1976). Bursa Starnigela przy Akademii Zamojskiej. Rocznik Lubelski,. 19, 21ς38. 
Kochanowski, J. K. (1900). Dzieje Akademii Zamojskiej: 1594 ς 1784. YǊŀƪƽǿ Υ !ƴŎȊȅŎΦ 
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˾˩˭̑˸˩ 
˴͙ͯ͡;͔ͤͦ͟ ˢ͊͡͡Φ ˾͍͙͙͔͊ͭ͘ ͙͎ͯͪ͊ͤͫͦͦ͟͟ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ ·± ς ·±LL ͍͍ΦΥ 

͔͍͙͔͙ͨͪ͒ͫͭ͊ͭ͡ ͙ ͫͦ͋·͙ͭΎΦ 
ˤ ͫͭ͊ͭΈ͔ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤͦ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͙͍͔ͫͭͤ͘·ͻ ͙͙ͯͪ͊ͤͫ͟͟ͻ ͔͍͙͔ͨͪ͒ͫͭ͊ͭ͡Ύͻ 

͙ ͔͔ͤ͊ͣͤ͊ͭ͘͡Έͤ·ͻ ͫͦ͋·͙ͭΎͻ ·± ς ·±LL ͍͔͍ͦ͟Σ ͦͭͦͪ͟·͔ ͍͙ͨͦ͡Ύ͙͡ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ 
͔ͦͭ;͔͍͔͎ͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͚̑ͪ ˨͎ͪͦͦ͋·; ͋·͡ 
͍·͒͊Ό΅͙ͣͫΎ ͔͍͙͔͔ͨͪ͒ͫͭ͊ͭͣ͡ ·± ͍Φ ͊͟͟ ͒͡Ύ ͙̂ͪ͊ͤ͟·Σ ͭ͊͟ ͙ ͒͡Ύ ˩͍ͪͦͨ·Φ ˣ͔͔ͦ͡ ͎ͭͦͦΣ 
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ͣ· ͍·Ύ͙͙ͫͤ͡Σ ;ͭͦΣ ͨͦ ͔͙ͣͤͤΌ ̑Φ ˨ ͎ͪͦͦ͋·;͊Σ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͤ͊ͯ͊͟ ͙ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ 
͒ͦ͗ͤ͡· ͙ͦͨͪ͊ͭΈͫΎ ͤ͊ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͦͨ·ͭΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͍ ͦͤ͟ͼ͔ мртл-ͻ ͎͎Φ ͤ͊ 
͔͙͙͙ͭͪͪͭͦͪ ͍͔͔͚ͫͦͪͣͤͤͦ ˤͦ͡·͙ͤ ͋·͊͡ ͍ͦͫͤͦ͊ͤ͊ ͙ ͦͭͪ͟·͊ͫ͡Έ ˻ͫͭͪͦ͗ͫ͊͟Ύ ͔͙͊͊͒ͣ͟Ύ 
ͫ ͎͙͔ͦͫͨͭ͊ͣ͡ ͙ ͔͙ͣ͒ͼ͙͙ͤͫͣ͟ ͊ͫͫͦͣ͟͡Φ ˣ͔͔ͦ͡ ͎ͭͦͦΣ ͍ мрфо ͎ͦ͒ͯ ͍ ˭͊ͣͦͫͭΈ͙ ͋·͊͡ 
͍ͦͫͤͦ͊ͤ͊ ˭͚͊ͣͦͫ͊͟Ύ ͔͙͊͊͒ͣ͟ΎΣ ͦͭͦͪ͊͟Ύ ͒ͦ͗ͤ͊͡ ͋·͊͡ ͫͭ͊ͭΈ ͣͦ΅ͤ·ͣ ͼ͔ͤͭͪͦͣ 
͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͍͔ͨͪͦͫ΅͔͙ͤΎ ͙ ͯ;͔͋ͤ·ͣ ͍͔͔͙͔͊͒ͤͣ͘ ͒͡Ύ ͙͔͔͚͗ͭ͡ ͙͙ͯͪ͊ͤͫ͟͟ͻ ͔͔ͣ͘͡ΈΦ ˤ 
͔͙͙͊͊͒ͣ͟ ͙ͪ͊͋ͦͭ͊͡ ͡Έ͍͍ͦΎ͔ͤ ˿Φ x ͙͍͙͚ͪͦͫ͟͟Σ ˸Φ ˿ ͔ͭͺ͙͔͊ͤ͒ͫΣ ̒ͤ ͙̂ͪͫͤ ͙ ͒ͪΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͔͙ͣ͒ͼ͙͔ͤͫͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ ͔͙͙͙ͭͪͪͭͦͪ ͍͔͔͚ͫͦͪͣͤͤͦ 
͙̂ͪ͊ͤ͟·Σ ͙͚̑ͪ ˨͎ͪͦͦ͋·;Σ ˻ͫͭͪͦ͗ͫ͊͟Ύ ͔͙͊͊͒ͣ͟ΎΣ ˭͚͊ͣͦͫ͊͟Ύ ͔͙͊͊͒ͣ͟ΎΣ ̒ͤ ͙̂ͪͫͤ Σ 
˿͙ͣͦͤ ˣ͙͍͙͚ͪͦͫ͟͟Φ  

 

ˢ˹˻́ˢ̇˱̒ 
˴ͯ͜͡;͔ͤͦ͟ ˢ͊͡͡Φ ˾͍͙ͦͭͦ͘͟ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͯ ·± ς ·±LL ͫͭΦΥ 

͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ ͭ͊ ͨͦ͒͜͝. 
̂ ͫͭ͊ͭͭ͜ ͔͔͔ͦͫͪ͒͗ͤͦ͘ ͍͎ͯ͊ͯ ͤ͊ ͍͙͙͒͊ͭͤͻ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔͍͙ͨͪ͒ͫͭ͊ͤ͊͟ͻ ͭ͊ 

͟͡Ό;͍͙ͦͻ ͨͦ͒͜Ύͻ XV ς XVI˱  ͫͭΦΣ ΅ͦ ͍͙͙ͨͤͯ͡͡ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜Φ ˨͡Ύ 
͒ͦͫΎ͎͔ͤͤͤΎ ͔͙ͣͭ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭ͊͟͜ ͔͙ͣͭͦ͒Υ ͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ 
͎ͯ͊͊͘͡Έ͔ͤͤͤΎΦ ̂ ͒ͦ͋ͯ ͨͤ͘͜Έ͎ͦͦ ͔͔ͫͪ͒ͤΈ͍ͦ͜;;ΎΣ ͙ͨͦͨͪ ͒ͯͻ͍ͦͤͯ ͙ͪͯ͘͟ ͡Ό͍͒ͫͭ͊Σ ͍ͨͦͫͭͯͨͦͦ 
͍͙͙͍ͤ͊͟ ͔͔ͤͭͪͫ͜ ͒ͦ ͙͊ͤͭ;͙ͤͻ ͔͔͒͗ͪ͡Σ ͔ͦͪͣ͊͘͟ ͔͙ͣ͒;͙ͤͻΣ ͭ͊ ͒ͦ ͡Ό͙͙͒ͤ Ύ͟ ͔ͣͤͦ͘͝ ͙ͫͭͦͭ͜ 
͘ ͝͝ ͔͙ͨͦͭͪ͋͊ͣΦ ̂ ͼ͔͚ ;͊ͫ ͯͪ͊ͤͫ͟͝Έ͟͜ ͔ͣ͘͜͡ ͔͙ͤ͊͗͊͡͡ ͙ͪͤͣ͘͜ ͎ͦͫͨͦ͒͊ͪΎͣΦ ˻͒ͤ͊͟Σ ͤ͊ͪͦ͒ ͔ͤ 
͙ͨͦ͡΄͍͊ ͤ͊͒͜Ό ͤ͊ ͍ͨͪ͊ͦ ͙͋ͯͭ ͍͜͡Έ͙ͤͣ ͚ ͍ͦͫ͜;͔͙ͤͣΦ ͚̑ͪ͜ ˨͎͙ͪͦͦ͋; ͍͋ͯ ͔͎͔ͤ͒͊ͪͤͦ͡Ό 
͙ͦͫͦ͋ͫͭͫͭ͜Ό ·± ͫͭΦ Ύ͟ ͒͡Ύ ͙̂ͪ͊ͤ͟͝Σ ͭ͊͟ ͜ ͍͙̐ͪͦͨΦ ˤ͙͙ͨͯͫͤ͟͟ ˴͍ͪ͊ͫ͟͜Έ͎ͦͦ͟ ͭ͊ ˣͦͦͤͫ͡Έ͎ͦͦ͟ 
͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ ͨͪͦͺ͔ͫͦͪ ͼ͙ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Σ ͔ͪͭͦͪ͟ ͦͫͭ͊ͤͤΈ͎ͦͦΣ ̑Φ ˨ ͎͙ͪͦͦ͋; ͍͊͒͘Ύ͙͟ 
͚ͦͨͭ͟͜͟͜ ͔͎͙͍͚ͤ͊ͨͦ͜͡͡ ͨͪ͊ͼ͜ ͯͫͨ͜΄ͤͦ ͍͍ͦͨ͊ͤͯ͊ ͔͙ͣ͒;͙͚ͤ ͺ͊ͻΦ ˻͒ͤ͜ΊΌ ͘ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔ͭ͘ 
̑Φ ˨ ͎͙ͪͦͦ͋;͊ Ί ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͔͙ͣ͒;ͤͦ͝ ͙ͤ͊ͯ͟ ͚ ͍͙ͦͫͭ͜ ͍͙͋͊ͯ͊ͭͫ͘Ύ ͤ͊ ͊ͪͫ͜͟͡Έͦͣͯ͟ ͍͒ͦͫ͒͜͜Φ 
Ω˭Ύ͍ͫͦ͊ͤͦΣ ΅ͦ ͙ͤ͊ͨͪͤ͟͜ͼ͜ мртл-ͻ ͪͪΦ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͫͯ;͊ͫͤͦ͝ ˤ͙ͦͤ͜͡ ͋ͯͦ͡ ͍͊ͫͤͦ͊ͤͦ͘ ͚ 
͍͙͒ͪͭͦ͜͟ ˻ͫͭͪͦ͘Έͯ͟ ͔͊͊͒ͣ͟͜Ό ͘ ͔͊ͪͤ͜͟͡Ό ͭ͊ ͔͙ͣ͒;͙ͤͣ ͊ͫͦͣ͟͡Φ ̒Φ ˶ Ύͭͦ΄ ͍͋ͯ 
͙ͨͪ;͔͙ͭͤͣ ͒ͦ ͍͙ͪͦͭͯ͘͟ ͔͙ͣ͒;͎ͤͦͦ ͤ͊ͨͪΎͣͯ ͍ ˻ͫͭͪͦ͘Έ͚͟͜ ͔͊͊͒ͣ͟͜͝Φ ˤ͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͯ 
мрфо ͪΦ ͯ ͣΦ ˭͊ͣͦͫͭΎ ͍͊ͫͤͦ͊ͤͦ͘ ˭͚͊ͣͦͫΈͯ͟ ͔͊͊͒ͣ͟͜ΌΣ ΅ͦ ͊͘ ͊͒ͯͣͦͣ͘ ͨͦ͡ΈͫΈ͎ͦͦ͟ 
͎͔ͭΈͣ͊ͤ͊ ͚ ͔ͣͼ͔ͤ͊ͭ͊ ̒Φ ˭ ͚͊ͣͦͫΈ͎ͦͦ͟ ͣ͊͊͡ ͋ ͙͋ͯͭ ͨͦͭͯ͗ͤͣ͜ ͔͔ͦͫͪ͒ͦͣ͟ ͔͙ͣ͒;ͤͦ͝ 
͍͙ͦͫͭ͜ ͭ͊ ͍ͦͫͭͤͣ͜͜ ͊͊͒ͦͣ͘͟͡ ͒͡Ύ ͙͔͍͗ͭ͜͡ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͔͔ͣ͘͡ΈΦ ˤ ͔͊͊͒ͣ͟͜͝ ͨͪ͊ͼΌ͍͙͊͡ ͚ 
͡Έ͍͍͜ΩΎ͙ͤ ˿Φ x ͙͍ͪͦͫ͟Έ͙͚͟Σ ˸Φ ˿ ͔ͭͺ͔͊ͤ͒ͫ͜Σ ̒Φ ̂ ͙ͪͫͤ ͭ͊ ͤ͜Φ ˤ͊͊ͤͦ͘͟Σ ΅ͦ ͪͦ͘΄͙͔ͪͤͤΌ 
͍ͫͨͨͪ͊͜ͼ͜ ˭͚͊ͣͦͫΈͦ͟͝ ͔͊͊͒ͣ͟͜͝ ͘ Ί͍͔͚ͪͦͨͫΈ͙͙ͣ͟ ͍͔͙͔͙ͯͤͪͫͭͭ͊ͣ͜Σ ͔͒ ͍͙͙͊͒͊͟͡͡ ͔͙ͣ͒ͼ͙ͤͯΣ 
͙ͫͨͪΎ͙͡ ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΌ ΅ͦ͒ͦ ͙ͪͤ͘͜ͻ ͻ͍ͦͪͦ͋ ͭ͊ ͒ͦ͋ͯͭͭ͘Ύ ͔͍ͫͭͯͨͤ͜ ͔͙ͣ͒ͼ͙͙ͤΣ ͔ͦͪͣ͊͘͟ 
ͭ͊͟͜ ͍͙͙͒ͤͦͫͤ͜ ͙͋ͯ͡ ͘ ˽͊͒ͯ͊ͤͫΈ͙ͣ͟ ͍͔͙͔ͯͤͪͫͭͭͦͣ͜Φ ̂ ͔͔͙ͫͪ͒ͤ͜ ·±LL ͫͭΦ ͤ͊ ͍͙ͪͦͭͦ͘͟ 
͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜ ͯ ˭͚͊ͣͦͫΈ͚͟͜ ͔͊͊͒ͣ͟͜͝ ͙͋ͯ͒ ͫͨͪΎ͍ͣͦ͊ͤ͜ ;͙ͣ͊͜͡ ͦ͟΄͙ͭ ͭ͊ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘ 
͍͙͚ͤͦ ͍ͤ͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͒͡Ύ ͔͙ͣ͒;͎ͤͦͦ ͺ͊ͻͯΦ ˽ͦ͒͊͡Έ΄͙͙ͣ ͔͔͙͍͙͙ͨͪͫͨͭͤͣ͟ ͍͙͙ͤ͊ͯͦͣ͟ 
ͨͦ΄͙ͯ͊ͣ͟ Ί ͍͔͔ͪͤͤͤ͘Ύ ͒ͦ ͍͒ͦͫ͒ͯ͜ ˴͙͍ͫ͝Έͦ͟͝ ͋ͪ͊ͭͫΈͦ͟͝ ΄͙ͦ͟͡ ͭ͊ ˴͙Ί͍ͦ-˸͎͙ͦ͡ΎͤͫΈͦ͟͝ 
͔͊͊͒ͣ͟͜͝Σ ͊ͭͯ͊͊͘͟͜͡ͼ͜͝ ͚͎ͦͦ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͙ͣ͒;ͤͦ͝ ͍͙ͦͫͭ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔͙ͣ͒;ͤ͊ ͍ͦͫͭ͊͜Σ ͔͙ͭͪͭͦͪ͜͝ ͫͯ;͊ͫͤͦ͝ ͙̂ͪ͊ͤ͟͝Σ ͚̑ͪ͜ ˨͎͙ͪͦͦ͋;Σ 
˻ͫͭͪͦ͘Έ͊͟ ͔͊͊͒ͣ͟͜ΎΣ ˭͚͊ͣͦͫΈ͊͟ ͔͊͊͒ͣ͟͜ΎΣ ̒ͤ ͙̂ͪͫͤΣ ˿͙ͣͦͤ ˣ͙͍ͪͦͫ͟Έ͙͚͟Φ 
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̂ ͫͭ͊ͭͭ͜ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͍͔͍ͪͤͯ͜ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ό ͪͯͻ͍͙ͦͻ ͍͊͒͊ͤ͘Έ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ 
ͻ͔͊ͪ͊ͭͪͯ͟ ͒͡Ύ ͍ͯͪͦ͟͜ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΦ ˭͊ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͚͔͎͒ͫͤͤͦͦ͘͜ ͍͎ͤ͊ͯͦͦͦ͟ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͤ͊ ͍ͦͫͤͦ͜ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͔͔ͫͨͦͫͭͪ͗ͤΈΣ ͻ͔͍ͪͦͤͦͣͭͪͯ͊ͤͤΎ 
͍ͯͪͦ͟͜ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͙͎ͣͦͤͭͦͪͤͯ͜ ;͙͊ͫͭͦͭ ͔ͫͪͼ͔͍͙ͻ ͫͦͪͦ͟;͔ͤΈ ό̉˿˿ύ ͋ͯͦ͡ 
͍͙ͤ͊͘;͔ͤͦ ͨͯ͡Έ͍͔ͫͦ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͪͯͻ͍͙ͦͻ ͍͊͒͊ͤ͘Έ ό˾˭ύ ͪͦ͒ͯ͘͜͡ ζ˥͙ͣͤ͊ͫͭ͊͜͟ ͘ 
͔͔͔͙ͣͤͭ͊ͣ͡ ͙͙͊ͪͦ͋͊ͭ͟͟η ͎͍͎ͨͪͦͪ͊ͣͦͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͭ͊ ͚͔͒ͫͤͤ͊͘͜ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ύ 
͙͍͙ͭͨͦͻ ˾˭ ͍ͯͪͦ͟͜ ͎͙͙ͣͤ͊ͫͭ͜͟ ͊͘ ͍ͪͤ͜Ύ͙ͣ ͤ͊ ͍ͦͫͤͦ͜ ͙ͨͪͪͦͫͭͯ ̉˿˿ ͯ ͍ͨͦͪͤ͜Ύͤͤ͜ ͘ 
͍͙ͻ͒ͤͦ͜Ό ͍͔͙͡;͙ͤͦΌΦ ˾͍͔͍ͤ͊͜ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ύ ˾˭ ͒͡Ύ ͍ͯͪͦ͟͜ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͍͒ͦͦ͘͡ΎΊ 
͙͍͙ͦͨͭͣͯ͊ͭ͘͜ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͒͡Ύ ͯ;͍ͤ͜ ͭ͊ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͝͝ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͍ͪͤ͜Ύ 
͙͍͊ͭͤͦͫͭ͟͜ ͝ͻ ͎ͦͪ͊ͤͣͯ͘͜Σ ΅ͦ ͙ͫͨͪΎΊ ͔ͺ͔͙͍ͭͤͦͣͯ͟ ͍͙ͪ͜΄͔ͤͤΌ ͍͊͒͊ͤͤ͘Ύ ͍͙ͨ͒͜΅͔ͤͤΎ 
͍ͪͤ͜Ύ ͺ͙͘͜;ͤͦ͝ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͯ;͍ͤ͜Σ ͊ ͍͍͒ͨͦ͒ͤͦ͜͜ ͜ ͝ͻͤΈ͎ͦͦ ͍͒ͦͪͦ͘ΩΎΦ ̂ ͻͦ͒͜ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭ͊ͦ͗͟ ͍͙Ύ͍͔ͤͦ͡ ͪͤͯ͘͜ ͫͭͯͨͤ͜Έ ͔͍ͭͪͤͯ͊͡Έ͎ͤͦͦ ͍͙͍ͨͯ͡ ͍ͯͪͦ͟͜ ͺ͙͘͜;ͤͦ͝ 
ͯ͟͡Έ͙ͭͯͪ ͘ ͙ͪͤͣ͘͜ ͔͔͙ͨͪ͒ͣͭͤͣ ͣͫͭͦͣ͘͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͎͙ͣͤ͊ͫͭ͊͜͟Σ ͪͯͻ͍ͦ͜ ͍͊͒͊ͤͤ͘ΎΣ ͯͪͦ͟ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ 
͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έͤ͜ ͍͍͙ͨͪ͊Σ ͨͯ͡Έ͍͔ͫͦ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˢͭͯ͊͟͡Έͤͫͭ͜Έ ͔͙ͨͪͦ͋ͣ͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͪͯͻ͍͙ͦͻ ͍͊͒͊ͤ͘Έ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͤ͊ ͯͪͦ͊͟ͻ ͺ͙͘͜;ͤͦ͝ 

ͯ͟͡Έ͙ͭͯͪ ͍͔ͯͣͦͤ͊͘͡ ͦͪ͜Ίͤͭ͊ͼ͜ΊΌ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔ͭͦͪ͜͝ ͜ ͙͙ͨͪ͊ͭ͟͟ ͤ͊ ͪͦͪͦ͋ͯ͘͟ 

ͫͯ;͙͊ͫͤͻ ͔͙ͣͭͦ͒͟Σ ΅ͦ ͙ͫͨͪΎΌͭΈ ͍͙ͨ͒͜΅͔ͤͤΌ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍ͦͫͭͤ͜Έͦ-

͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ ͍ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜Φ ˩ͺ͔͙͍ͭͤͫͭ͟͜Έ 

͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͍͎ͤͦͦͦ ͣͫͭͯ͘͜ ͘ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͙ͪͦͪͦ͋͘͟ 

͚ ͔ͪ͊͊͘͜͡ͼ͜͝ ͒͜Ί͍͙ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦΣ ͔͙ͣͭͦ͒͟ ͭ͊ ͎͋͊͊ͭΈͦͻ ͤ͜΄͙ͻ ͺ͍͊ͭͦͪ͟͜Φ  

ˢͤ͊͘͜͡ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͭ͊ ͙͍ͫͨͦͪͭͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍ͫ͒͜;͙ͭΈΣ ΅ͦ 

ͤ͊ͯ͊͟ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͔ͦͪͣ͊͘͟ ͜ ͍͊͒͘Ύ͙͟ ͔͔͎ͨͪ͡Ύ͒ͯ ͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͔ͨͦͦ͗ͤ͡ΈΦ ̂ 

͙͔ͫͫͭͣ͜ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͼ͔ ͍ͭͦͪ;͙͚ ͨ͒͜ͻ͒͜ ͒ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

͔͔͙ͭͦͪͭ;͙ͤͻ ͜ ͔͙ͣͭͦ͒;͙ͤͻ ͔ͨͦͦ͗ͤ͡Έ ͊ͣͫͭ͘͜Έ ͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͍ͫͭ͊ͤ͒͊ͪͭ͜ ͭͦ΅ͦΦ 

́͊ ͙͚͟ ͍͙ͪͦͭͦ͘͟ ͍͙͔ͨͦͤͤ ͙ͫͨͪΎ͙ͭ ͒ͦͫΎ͎͔ͤͤͤΌ ͎͍ͦͦͤͦ͡͝ ͔͙ͣͭ ς ͺ͍ͦͪͣͯ͊ͤͤΎ 

͍ ͯ;͍ͤ͜ ͯͣͤͤ͜Ύ ͍ͯͨͪ͊͡Ύ͙ͭ ͙͗ͭͭΊ͍ͦ ͔ͤͦ͋ͻ͙͙͒ͤͣ͜ ͪͯͻ͍͙͙ͦͣ ͒͜Ύ͙ͣ ͍ ͙ͪͤ͘͜ͻ 

͍ͯͣͦ͊ͻ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͍͙ͻ͍͙ͦ͊ͭ ͍ ͙ͤͻ ͔ͨͦͭͪ͋ͯ ͒ͦ ͙͔͙ͫͫͭͣ͊ͭ;͙ͤͻ ͊ͤ͘ΎͭΈ 

ͺ͙͘͜;͙͙ͤͣ ͍͍͙ͨͪ͊͊ͣ ͍͍ͨͪͦ͒ͦ͗ ͯͫΈ͎ͦͦ ͙͗ͭͭΎΦ  

ˢͤ͊͘͜͡ ͊͟ ͭͯ͊͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˻ͫͭ͊ͤͤͣ͜ ;͊ͫͦͣ ͚͔͒ͫͤͤͦ͘͜ 

͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͙͍ͨͪͫΎ;͔ͤ͜ ͔͙ͦͪͣͣ͟ ͔͊ͫͨͭ͊ͣ͟ ͍͙ͪ͜΄͔ͤͤΎ ͊ͤ͊͘͘;͔ͤͦ͝ 

͔͙ͨͪͦ͋ͣ͡ ͙͊ͫͦ͋͊ͣ͘ ͎͙͙ͣͤ͊ͫͭ͜͟Φ ͔̇Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͦͫͤͦ 
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ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ όˤΦ s ͔ͪͺΈΊ͍Σ ˸Φ ˭ ͚ͯ͋͊͜͡Σ ˣΦ ̊ ͙Ύͤ ͭ͊ ͤ͜΄͜ύΣ ͍͔͔ͨͪͦ͒ͤͤΎ 

͊ͤ͘ΎͭΈ ͭ͊ ͎ͣ͊͊ͤ͘Έ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟ όˤΦ ̊ ͔͎͎ͣ͊͊͜ύ ͭͦ΅ͦΦ ˽͍͔͔͙͚ͪͦ͒ͤ ͊ͤ͊͘͜͡ 

͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍ͫ͒͜;͙ͭΈΣ ΅ͦ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ ͙ͤ͊ͦͨ͟;͔ͤͦ ͔͍͙͚ͨͤ ͍͒ͦͫ͒͜ 

ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜Σ ͦ͒ͤ͊͟ ͔ͨͪͦ͋ͣ͊͡ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͯ ͨͪͦͼ͔ͫ͜ 

͊ͤ͘ΎͭΈ ͎͙ͣͤ͊ͫͭͦ͜͟Ό ͤ͊ ͯͪͦ͊͟ͻ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͔͒ͦͫ͒͗ͤ͊͜͡ ͔ͤ͒ͦͫͭ͊ͭͤΈͦΦ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͚͙͙͒ͫͤͭ͘͜ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ό ͪͯͻ͍͙ͦͻ ͍͊͒͊ͤ͘Έ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ 

ͻ͔͊ͪ͊ͭͪͯ͟ ͊͘ ͝ͻ ͨͯ͡Έ͍͙ͫͦͣ ͙ͨͪͪͦͫͭͦͣ ͊͘ ͣͫͭͦͣ͘͜ ͎͍͎ͨͪͦͪ͊ͣͦͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ 

͒͡Ύ р-с ͍͊ͫ͟͜͡Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˢͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ 

όˤΦ s ͔ͪͺΈΊ͍Σ ˻Φ ́ ͙͔ͣͦ́ͤͦ͟Σ ˸Φ ́ ͙ͣ;͙͟ ͭ͊ ͤ͜Φύ ͍ͫ͒͜;͙ͭΈΣ ΅ͦ ͺ͙͘͜;͔ͤ 

͍͙ͻ͍ͦ͊ͤͤΎ Ί ͍͙͍͙͊͗ͣ͡ ͊ͫͦ͋ͦͣ͘ ͣ͘͜ͼ͔ͤͤͤΎ ͍͒ͦͪͦ͘ΩΎΣ ͔ͯͪͨͤͤ͟͜͡Ύ ͍ͤͯͭͪ͜΄ͤ͜ͻ 

͔͍ͪͫͯͪͫ͜ ͯ;͍ͤ͜Σ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͭ͊ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͙͎ͨͪͪͦ͒ͤͦͦ ͔ͣͻ͊ͤͣͯ͘͜ 

͔͎ͪͯ͡Ύͼ͜͝ ͝ͻ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Φ ˿͔͊ͣ ͭͦͣͯ ͍ ͍͙͔͙ͪͦͤͤ͘ͻ ͔͍͒ͪ͗͊͊ͻ 

͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͍͔͙͊͟͡ ͍͎ͯ͊͊ ͍͔ͫͭͦͪͤͤΌ ͚͙ͤ͊ͫͨͪΎ͙͍ͭ͜͡΄͙ͻ ͍ͯͣͦ ͒͡Ύ 

ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ΄ͦ͟͡Ύ͍ͪ͜Σ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ό ͍ͫ͜ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ 

ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ ͨͦͦͤͤ͟͜͡Ύ ͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ 

͙͗ͭͭΎΣ ͺ͙͘͜;ͤͦ͝ ͍͙ͻ͍ͦ͊ͤͦͫͭ͜ ͭͦ΅ͦ ό˭͚ͯ͋͊͜͡Σ нлмнΣ ͫΦ уύΦ  

˭͎͊͊͡Έ͍ͤͦ͒ͦͣͦ͜Σ ΅ͦ ͎͙ͣͤ͊ͫͭ͊͜͟ Ί ͙ͦ͒ͤͣ ͘͜ ͚͔͔͙ͤ͊ͫͭͭ;ͤ͜΄͙ͻ ͭ͊ 

͚͎͚ͤ͊͊ͪͣͦͤͤ͜͜΄͙ͻ ͍͙͍͒͜ ͫͨͦͪͭͯΣ ͫͭͦͪ͜͜Ύ Ύ͎ͦͦ͟ ͤ͊͜͡;ͯΊ ͨͦͤ͊͒ ͙ͭͪ ͙ͭͫΎ;͜ 

͍ͪͦ͟͜Φ ˽͔ͪ΄͜ ͎͙ͣͤ͊ͫͭ͜;ͤ͜ ͍͍͙ͨͪ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͫ͟͡Ύ ͍ ͍ͯ͊͜͟͡͡Έ͙ͤͻ ͼ͜͡ΎͻΦ 

ˤ͔͙͙͚͟͡ ͍͔ͤͫͦ͟ ͯ ͍͙ͪͦͭͦ͘͟ ͎͙͙ͣͤ͊ͫͭ͜͟ ͋ͯͦ͡ ͔ͪͦ͋ͤͦ͘͡ ͍͙ͫͭ͊ͪͦ͒͊ͤͣ͜ 

͎͔͙ͪ͊ͣ͟Σ ͯ Ύ͙͟ͻ ͍͍ͨ͊ͤͯ͊ ͯ͟͡Έͭ ͍͎͒ͦͪͦͦͦ͘ ͙͍͎ͪ͊ͫͦͦ͟ ͭ͊͜͡Φ ˭͊ͤΎͭͭΎ ͫͨͦͪͭͦͣ 

͙ͫ͊͒͊͟͡͡ ͔͍ͤ͒͜ΩΊͣͤͯ ;͙͊ͫͭͤͯ ͙͗ͭͭΎΣ ͊ ͎͙ͣͤ͊ͫͭ͜ͼ͜ ͍͍͙͒ͦ͒ͦͫ͜͡Ύ ͙͍͔ͦͫͦ͋͡ 

ͣͫ͜ͼ͔Σ ͭͦͣͯ ͚ ͨͦ;͙͙ͤ͊͡ ͚͙͊ͣ͊ͭͫ͘Ύ ͎͙ͣͤ͊ͫͭͦ͜͟Ό ͘ ͙͙͍͒ͭͤͫͭ͊Φ ˥͙ͣͤ͊ͫͭ͊͜͟ 

͋ͯ͊͡ ͍ ͍͒͊ͤΈ͎͔ͦͪͼΈ͙͟ͻ ΄ͦ͊͟͡ͻ ͦ͒ͤ͜ΊΌ ͘ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͙͒ͫͼ͙ͨͤ͜͡Φ  

˥͙ͣͤ͊ͫͭ͊͜͟ Ύ͟ ͍ͤ͊ͯͦ͊͟ ͙͒ͫͼ͙ͨͤ͊͜͡ Ί ;͙͊ͫͭͤͦΌ ͙ͤ͊ͯ͟ ͨͪͦ ͺ͙͘͜;͔ͤ 

͍͙ͻ͍ͦ͊ͤͤΎΣ ΅ͦ ͍͙͍;͊Ί ͊ͦͤͦͣͪͤͦͫͭ͘͟͜͜ ͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͚ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ 

͡Ό͙͙͒ͤ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͒͡Ύ ͎͙͙ͣͤ͊ͫͭ͜͟ ͍͊ͫͦ͋͘͜Σ ͔͍ͣͭͦ͒͜ ͜ ͺͦͪͣ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͊ͤ͘ΎͭΈΦ ˥͙ͣͤ͊ͫͭ͊͜͟ ς ͼ͔ ͙͔ͫͫͭͣ͊ ͔ͫͨͼ͊͜͡Έͤͦ ͙ͨ͒͋ͪ͊ͤ͜͜ͻ ͺ͙͘͜;͙ͤͻ 

͍͍ͨͪ͊ ͜ ͍ͤ͊ͯͦͦ͟ ͍͙ͦ͋͐ͪͯͤͭͦ͊ͤͻ ͔͙ͣͭͦ͒;͙ͤͻ ͙͚͍ͨͪͦͣ͜Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ 

͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͊͒͊ͤ͘Έ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͭ͊ ͍ͦ͒ͦͪͦ͘;͎ͦͦΣ ͎͎͜͜Ίͤ͜;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Σ 

͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͪͯͻ͍͙ͦͻ ͔͚͒͋ͤͦͫͭ͘͜Σ ͍͔ͫ͋͜;͎ͤͦͦ ͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ 

ͣ͘͜ͼ͔ͤͤͤΎ ͍͒ͦͪͦ͘ΩΎΦ ˣ͎͙͚͊͊ͭ ͔͊ͪͫͤ͊͡ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͍͍ͨͪ͊ ͜ ͝ͻ ͻ͔͊ͪ͊ͭͪͤ͟͜ 

͙͍ͦͫͦ͋ͦͫͭ͜͡ ͒͊ΌͭΈ ͎ͣͦͯ͘ ͍͙ͻ͍͍͙ͦͯ͊ͭ ͣͦͪ͊͡Έͤ͜ ͙͙ͪͫ ͡Ό͔͚͒Υ 

͙͒ͫͼ͙͍ͨͤͦ͊ͤͫͭ͜͜͡ΈΣ ͦͻ͚͊ͤͫͭ͜ΈΣ ͍͊͘Ί͎ͣͦ͒ͦͨͦͣͦͯΣ ͔͎͙͍ͤ͊ͨͦͫͭ͜͡͡Έ ͯ ͪͦ͋ͦͭ͜ 

ͭͦ΅ͦΦ ˤ͔͙͊͟͡ ͟͜͡Έͫͭ͟͜Έ ͜ ͪͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͍͍ͨͪ͊ ͒͊ΌͭΈ ͎ͣͦͯ͘ 

͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ ͨ͒͜ͻ͙͙ͦ͒ͭ ͒ͦ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͔͙ͨͦͫͭ͊ͤ͡ͻ ͍͊͒͊ͤ͘ΈΣ ͍͙͍͋ͪͦͦ͜͟ 
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͍͙͍͙ͨ͊ͭ͡ ͤ͊ ͔ͦͪͣ͟͜ ͎͙ͦͪ͊ͤ ͚ ͙͔͙ͫͫͭͣΣ ͣΩΎ͍ͦ͘͜ ͎͙ͪͯͨΣ ͍͙͍͙ͪͦ͊ͭ͘ ͪͯͻ͍͙͚ͦ 

͊ͨ͊ͪ͊ͭ ͜ ͍͙͍͙ͪͦ͊ͭ͘ ͪͯͻ͍ͦ͜ ͒͋ͤͦͫͭ͘͜͜Φ  

˸͔͙ͭͦ͒;ͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͎͙͙ͣͤ͊ͫͭ͜͟Υ  

1. ˾ ͤͦ͋͘͜͜;͙͚ͤ ͍͙͍ͨ͡ ͤ͊ ͡Ό͙͒ͤͯΦ  

2. ̊ ͙͔ͪͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͊ͫͦ͋͘͜Φ  

3. ʕ ͙͍͙͚͋ͪͦ͜͟ ͍͙͍ͨ͡ ͤ͊ ͔ͦͪͣ͟͜ ͙͔͙ͫͫͭͣ ͎ͦͪ͊ͤͣͯ͘͜Σ ͔ͦͪͣ͟͜ ;͙͙͊ͫͭͤ 

ͭ͊͜͡ ͜ ͤ͊ ͔ͦͪͣ͟͜ ͣΩΎ͍ͦ͘͜ ͎͙ͪͯͨ ͭ͊ ͎͙ͫͯͦ͋͡Φ  

4. ́ ͦ;͔ͤ ͔͎ͪͯ͡Ό͍͊ͤͤΎ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͔͊͗ͤͦ͘͡ ͍͒͜ ͙͎͔ͦͤͭͤͤͭͯ͟ ό͍ͯ͜͟Σ 

ͫͭ͊ͭ͜Σ ͺ͙͘͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ͊ ͫͭ͊ͤͯ ͍͒ͦͪͦ͘ΩΎύ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔͙ͣͭͦ͒;͙ͤͻ 

͙͚͍ͨͪͦͣ͜ όͣͤͦ͘͜Ό ͍͙ͻ͙͒ͤ͜ͻ ͔ͨͦͦ͗ͤ͡ΈΣ ͟͜͡Έͫͭ͟͜Ό ͍͔ͨͦͭͦͪͤΈΣ ͍͊ͪ͜Ό͍͊ͤͤΎͣ 

͍ͨͦͫ͒ͦͤͦͫͭ͜͜͡ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍ͨͪ͊Σ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύͣ ͦ͋ͭΎ͔͗ͤͤΎ ͚ 

͙͊ͣͦͪͭ͊͘ͼ͚͙ͤ͜ͻ ͙͍ͨͪͫͭͪͦ͝ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͯ;͍ͤ͜ύΦ  

5. ˸ ͙͍ͦ͗ͫͭ͜͡Έ ͔͔͔͍͎͋ͨͪͪͤͦͦ͘ ͔ͯͫ͊͒ͤͤͤ͟͡Ύ ͍͍ͨͪ͊ ό͙͙ͪͤͣ͘͜ 

ͨͦΊ͒ͤ͊ͤͤΎ͙ͣ ͜ ͦͣ͋ͤ͊͟͜ͼ͜Ύ͙ͣ ͍͍ͨͪ͊Σ ΅ͦ ͤ͊͒͊Ί ͣ͝ ͤ͜΄͎ͦͦ Ύ͎ͫͤͦͦ͟͜ ͭ͊ 

͟͜͡Έ͎ͫͤͦͦ͟͜ ͍͙ͪ͊ͯ͘Σ ͯͤ͊ͫ͒ͦ͜͟͡ ;͎ͦͦ ͍͙ͦͤ ͍͙͍ͨ͊͡ΌͭΈ ͤ͊ ͎ͦͪ͊ͤͣ͘͜ ͤ͊͜͟΄͔ύΦ 

6. ˭ ͍͊ͫͭͦͫͯ͊ͤͤΎ ͙ͣͯ͘;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ ͨ͒͜ ;͊ͫ ͊ͤ͘ΎͭΈ όˢ͔ͪͺΈΊ͍Σ нлмрΣ 

ͫΦ туύΦ 

ˤ͊ͪͭͦ ͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦ ͔͔ͫͪ͒ ͍͊ͫͦ͋͘͜ ͜ ͔͍ͣͭͦ͒͜ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ 

͎͙ͣͤ͊ͫͭ͊͜͟ ͨͦͫ͒͊͜Ί ͍͔ͨͪͦ͒ͤ͜ ͣͫ͜ͼ͔ Ύ͟ ͍͙͚ͦͫͤͦͤ ͊ͫ͋͘͜ ͜ ͔ͣͭͦ͒ ͍͙ͻ͍ͦ͊ͤͤΎΦ ˭͊ 

͎͒ͦͨͦͣͦͦΌ ͎͙͙ͣͤ͊ͫͭ͜͟ ͍ͪͦ͘ΩΎͯ͘ΌͭΈͫΎ ͪͤ͘͜͜ ͍͊͒͊ͤͤ͘Ύ ͘ ͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Τ 

͍ͦͤ͊ ͙ͫͨͪΎΊ ͣ͘͜ͼ͔ͤͤͤΌ ͍͒ͦͪͦ͘ΩΎΣ ͍͙ͨ͒͜΅͔ͤͤΌ ͨͪ͊ͼ͔͒͊ͭͤͦͫͭ͘͜Σ ͋͜͡Έ΄ 

΄͍͙͒ͦͣͯ͟ ͦ͒ͯ͗͊ͤͤΌ ͍͒͜ ͊͘ͻ͍ͦͪΌ͍͊ͤΈΣ ͔ͯͫͯͤͤͤΌ ͔͍ͤ͒ͦ͜͟͜͡ ͯ ͍ͨͦͫͭ͊͜ ͭͦ΅ͦΦ 

˥͙ͣͤ͊ͫͭ͊͜͟ Ί ͭ͊ͦ͗͟ ͍͙ͦͫͤͦͤͣ ͊ͫͦ͋ͦͣ͘ ͺ͍ͦͪͣͯ͊ͤͤΎ ͪͯͻ͍͙ͦͻ ͍͙ͤ͊;ͦ͟ ͜ 

͍͙ͪͦͭͯ͘͟ ͪͯͻ͍͙ͦͻ ͔͚͒͋ͤͦͫͭ͘͜Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͎͙ͣͤ͊ͫͭ͊͜͟ Ύ͟ ͙͔ͫͫͭͣ͊ 

͔ͫͨͼ͊͜͡Έͤͦ ͙ͨ͒͋ͪ͊ͤ͜͜ͻ ͺ͙͘͜;͙ͤͻ ͍͍ͨͪ͊ ͜ ͍ͤ͊ͯͦͦ͟ ͍͙ͦ͋͐ͪͯͤͭͦ͊ͤͻ ͔͙ͣͭͦ͒;͙ͤͻ 

͙͚͍ͨͪͦͣ͜ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͊͒͊ͤ͘Έ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦΣ ͍ͦ͒ͦͪͦ͘;ͦ-

͎͎͜͜Ίͤ͜;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Σ ͍͔ͫ͋͜;͎ͤͦͦ ͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ 

ͪͯͻ͍͙ͦͻ ͔͚͒͋ͤͦͫͭ͘͜ ͭ͊ ͣ͘͜ͼ͔ͤͤͤΎ ͍͒ͦͪͦ͘ΩΎΦ ˤͦͤ͊ ͙ͨͦ͊ͤ͊͟͟͡ ͘ ͔͔͊͋ͨ͘;͙͙ͭΥ 

1. ˤ͔ͫ͋͜;͙͚ͤ ͎͚͙͚͊ͪͣͦͤͤ͜ ͍͙ͪͦͭͦ͘͟ ͎ͦͪ͊ͤͣͯ͘͜ ͍ ͼͦͣͯ͜͡ ͚ ͔͙ͦͪͣ͟ͻ 

͙͔ͫͫͭͣΣ ͍͙ͪͦͭͦ͘͟ ͜ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͚͎ͦͦ ͺͯͤ͟ͼͦͤ͊͜͡Έ͙ͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͜ 

͔͚͒͋ͤͦͫͭ͘͜Σ ͣ͘͜ͼ͔ͤͤͤΎ ͍͒ͦͪͦ͘ΩΎ ͜ ͎͍͊͊ͪͭͯ͊ͤͤ͘ΎΣ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͙ͫͦͦ͟͝ 

ͨͪ͊ͼ͔͒͊ͭͤͦͫͭ͘͜ ͜ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͍ͭͦͪ;͎ͦͦ ͍͎͒ͦͦͭͭ͜͡Ύ ͡Ό͔͚͒Φ  

2. ˻͋ͪͦ͘ΊͤͤΎ ͔ͫͨͼ͊͜͡Έ͙͙ͤͣ ͤ͊ͤͤ͘Ύ͙ͣΣ ͍͙ͤ͊;͙͊ͣ͟ ͜ ͍ͣͤͤ͜Ύ͙ͣΣ Ύ͟͜ 

ͨͦͭͪ͋ͤ͜͜ ͍ ͍ͨͦͫΎ͔͒ͤͤͦͣͯ͟ ͙͗ͭͭ͜ ͜ ͤ͊ ͍͙͙ͪͦ͋ͤͼ͍ͭ͜Φ 

3. ˤ͙ͻ͍ͦ͊ͤͤΎ ͣͦͪ͊͡Έ͙ͤͻΣ ͍ͦ͡Έ͍͙ͦͻ ͜ ͔͔͙ͫͭͭ;͙ͤͻ Ύ͔͚ͦͫͭ͟ ͡Ό͙͙͒ͤΦ 

˨͙ͦͭͪͣ͊ͤͤΎ ͔͍ͨͤͦ͝ ͺ͙ͦͪͣ ͪͯͻ͍͜Σ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͍͙ͪ͊ͤͦͫͭ͘͜ ͜ ͙ͨ͊ͫͭ͡;ͤͦͫͭ͜ 

ͨ͒͜ ;͊ͫ ͍͙ͦͤ͊ͤͤ͟Ύ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͍͍ͨͪ͊Σ ͤ͊Ύ͍ͤͫͭ͜Ό ͙ͣͯ͘;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ Ί 

͒͜Ί͍͙ͣ ͊ͫͦ͋ͦͣ͘ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͙͍͙ͨͦͭͤ͘ͻ ͔͔͙ͫͭͭ;͙ͤͻ Ύ͔͚ͦͫͭ͟Φ  
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˭͍͊͒Ύ͙͟ ΄͙͙ͪͦͣ͟ ͙͍ͣͦ͗ͦͫͭ͡Ύͣ ͎͙͙ͣͤ͊ͫͭ͜͟ ͍ ͍ͪͦ͘ΩΎ͊ͤͤ͘͜ ͙ͪͤ͘͜ͻ 

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͜ ͍ͦ͒ͦͪͦ͘;ͦ-͎͎͜͜Ίͤ͜;͙ͤͻ ͍͊͒͊ͤ͘Έ ͍ͦͤ͊ ͍͊ͫͭͦͫͦͯ͘ΊͭΈͫΎ ͍ ͯͫ͜ͻ ͊ͤ͊͟͡ͻ 

͙͔͙ͫͫͭͣ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΦ ˹͔Ό ͚͊ͣ͊͘ΌͭΈͫΎ ͍ ͊͊͒͊͘͟͡ͻ ͒ͦ΄͟͜͡Έͤͦ͝Σ 

͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝Σ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͯ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͔ͫͫͭͣ͊ͻ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;-

ͤͦ͝ ͍͙ͦͫͭ͜Σ ͍ ͊ͪͣ͜͝Σ ͯ ͙͔ͫͫͭͣ͜ ͙͍͙ͫͨͦͪͭͤͻ ͍͙͍ͭͦ͊ͪͫͭ ͭͦ΅ͦΦ ͙͔̉ͫͤͤͫͭ͜͡Έ ͜ ͪͤͦ͘͜-

ͣ͊ͤͭͤͫͭ͜͜Έ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͍͍ͨͪ͊ ͒͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ ͨ͒͜ͻ͙͙ͦ͒ͭ ͒ͦ 

͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͔͙ͨͦͫͭ͊ͤ͡ͻ ͍͊͒͊ͤ͘ΈΣ ͍͙͍͋ͪͦͦ͜͟ ͍͙͍͙ͨ͊ͭ͡ ͤ͊ ͔ͦͪͣ͟͜ ͎͙ͦͪ͊ͤ ͚ 

͙͔͙ͫͫͭͣΣ ͣΩΎ͍ͦ͘͜ ͎͙ͪͯͨΣ ͍͙͍͙ͪͦ͊ͭ͘ ͪͯͻ͍͙͚ͦ ͊ͨ͊ͪ͊ͭ ͜ ͺ͍͙ͦͪͣͯ͊ͭ ͪͯͻ͍ͦ͜ 

͒͋ͤͦͫͭ͘͜͜ ͡Ό͙͙͒ͤΦ ˻͙ͫͦ͋Σ Ύ͟͜ ͔͎ͪͯ͡Ύͪͤͦ ͚͊ͣ͊͘ΌͭΈͫΎ ͎͙ͣͤ͊ͫͭͦ͜͟ΌΣ ͍͒ͤ͊͘͜-

;͊ΌͭΈͫΎ ͎͚͙͊ͪͣͦͤͤͣ͜ ͍͙ͪͦͭͦͣ͘͟ ͙ͣͯͫͯ͊ͭͯͪ͟͡Σ ͎͊ͪͤͦΌ ͍ͨͦͫͭ͊ͦΌ ͭ͊ ͤ͜΄͙͙ͣ 

͙͙ͪͫ͊ͣΣ Ύ͟͜ Ί ͙͙ͨͦ͊ͤ͊ͣ͘͟͟ ͍ͦͤ͘͜΄ͤΈͦ͝ ͙ͪ͊ͫ͟ ͭ͊͜͡ ͜ ͪͯͻ͍͜ όˣ͔ͯ͋͊͡Σ нлмуΣ ͫΦ пύΦ 

˻͍ͫͤͦͤ͊ ͎͙ͣͤ͊ͫͭ͊͜͟ Ί ͍͋͊ͦͦ͘Ό ;͙͊ͫͭͤͦΌ ͎͙ͨͪͦͪ͊ͣ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ 

͒͡Ύ ͯ;͍ͤ͜ ͍͊͊͒͘͟͜͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ό˭˭˿˻ύΦ ˭͙͊ͫͦ͋ ͎͙͙ͣͤ͊ͫͭ͜͟Σ 

͔͍͋ͯͣͦͤͦ͘Σ Ί ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍͙͙ͭͤͣ͟ ͯ ͺ͙͘͜;ͤͦͣͯ ͍͙ͻ͍ͦ͊ͤͤ͜ ͯ;͍ͤ͜Σ ͍͙ͦͤ 

͚͒ͫͤ͘͜ΌΌͭΈ ͙͙͍͙͚ͨͦͭͤ͘ ͍͙͍ͨ͡ ͤ͊ ͝ͻͤΊ ͍͒ͦͪͦ͘ΩΎΣ ͍͙ͪͦͭͦ͘͟ ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟Φ 

˻ͫͭ͊ͤͤͣ͜ ;͊ͫͦͣ ͎͙ͣͤ͊ͫͭ͊͜͟ ͎͙͋͊͊ͭ͊ͫ͘͡Ύ ͍͙͙ͤͦͣ ͔͙ͤͭͪ͊͒ͼ͚͙͙ͤͣ͜ ͍͙͙͒͊ͣΥ 

͙ͪͭͣ͜;ͤ͊ ͎͙ͣͤ͊ͫͭ͊͜͟Σ ͔͙͊ͭͭ͡;ͤ͊ ͎͙ͣͤ͊ͫͭ͊͜͟Σ ͙͒ͻ͊͡Έͤ͊ ͎͙ͣͤ͊ͫͭ͊͜͟Σ ͔ͫͭͪͭ;͎ͤ͜Σ 

΄͔͚ͨͤͭ͜ ͭ͊ ͤ͜΄͜Φ ˽͙͙͙ͦͫͫ͡͡Ύ ͍͙͎͙ͣͦ ΅ͦ͒ͦ ͍ͦͫͤͦ ͤ͊ͤ͘Έ ͯ;͍ͤ͜Σ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͤ͊ 

ͯͪͦ͊͟ͻ ͫͯ;͙͊ͫͤͻ ͍͊ͫͦ͋͘͜ ͜ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΦ ˤ͒͊ͦ͡ ͍͔͔͙͚ͨͪͦ͒ͤ ͯͪͦ͟ ͺ͙͘͜;ͤͦ͝ 

ͯ͟͡Έ͙ͭͯͪ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͍͍͊͗͊ΊͭΈͫΎ ͙ͦ͒ͤͣ ͘͜ ͙͔͍ͪͭͪ͟͜͝Σ ΅ͦ 

͍͔͒͒ͪ͊͘͜͟͡ΌΊ ͍͔ͪͤ͜Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͺ͙͘͜;͎ͤͦͦ 

͍͙ͻ͍ͦ͊ͤͤΎ ͒͡Ύ ˭˭˿˻ ό˭͚ͯ͋͊͜͡Σ нлмнΣ ͫΦ мстύΦ ˽͔ͪͦͭΣ Ύ͟ ͍ͫ͒͜;͙ͭΈ ͊ͤ͊͘͜͡ 

͔͙ͣͭͦ͒;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜΄͚ͤ͜ ͔͒ͤΈ ͙ͨͪ͊ͭ͟;ͤͦ ͍͒ͫͯͭͤ͜Ύ 

͙͔͙͍ͫͫͭͣ͊ͭͦ͊ͤ͊͘ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ΅ͦ͒ͦ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

͔ͣ͊ͭͪ͊ͯ͜͡Σ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͊ ͯͪͦ͊͟ͻ ͭ͊ ͨ͒͜ ;͊ͫ ͚͙ͫ͊ͣͦͫͭͤ͜ͻ ͊ͤ͘ΎͭΈ 

͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͜ ͔͙ͤͭͪ͊͒ͼ͚͙ͤ͜ͻ ͍͙͍͒͜ ͍͍ͨͪ͊ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Φ  

ˤΦ s ͔ͪͺΈΊ͍ ͎ͤ͊ͦͦ͡΄ͯΊΣ ΅ͦ ͯͪͦ͟ ͎͙͙ͣͤ͊ͫͭ͜͟Σ ͭ͊͟ ͫ͊ͣͦ Ύ͟ ͙ͯͪͦ͟ ͘ ͤ͜΄͙ͻ 

͍ͪͦ͒͘͜͜͡ ͎͙ͨͪͦͪ͊ͣΣ ͣ͊Ί ͔͍ͨͤͯ ͫͭͪͯͭͯͪͯ͟Υ ͪͦͨͦ͘;͙ͤ͊ΊͭΈͫΎ ͘ ͎͍ͨ͒ͦͭͦ͜;ͦ͝ ;͙͙͊ͫͭͤΣ 

ͨͦͭͣ͜ ς ͍ͦͫͤͦͤ͊ ;͙͊ͫͭͤ͊ ͜ ͍ ͤ͟͜ͼ͜ ς ͊͘͟͡Ό;ͤ͊Φ ˿ͭͪͯͭͯͪ͊͟ ͯͪͦͯ͟ ͍͙ͤ͊͘;͊ΊͭΈͫΎ 

ͺ͎ͦͦ͘͜͜͜͡;͙͙ͤͣ ͨͪͦͼ͔͙ͫ͊ͣΣ Ύ͟͜ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͍ ͎ͦͪ͊ͤͣ͘͜͜ ͨ͒͜ ͍͙͍ͨͦͣ͡ ͍͍ͨͪ͊Σ 

͙ͣͤ͊ͣ͘͜ ͍͙͍͒͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͍ͨͤͦΌ ͤ͊͊͡΄͍ͭͦ͊ͤͫͭ͜Ό ͭͦ΅ͦΦ ˤͦͤ͊ ͣ͊Ί ͙ͫͨͪΎ͙ͭ 

͍ͨͦͫ͒ͦͤͦͣͯ͜͡ ͍ͪͦ͘ϥΎ͊ͤͤ͘Ό ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒͊ͤ͘ΈΣ Ύ͟͜ ͍͙͙͍ͨ͊͡ΌͭΈ ͘͜ 

͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻΣ ͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ ͭ͊ ͤ͜΄͙ͻ ͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟͜ ͎ͦͪ͊ͤͣͯ͘͜ ͯ;͍ͤ͜Φ 

̂;͔͙͚ͤ ͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ ͯͫͨ͜΄͔ͤ ͺ͍ͦͪͣͯ͊ͤͤΎ ͪͯͻ͍͙ͦͻ ͍͙ͤ͊;ͦ͟ ͜ ͍͙ͪͦͭͦ͘͟ 

ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟ ͔ͨͦͭͪ͋ͯΊ ͔͔ͨͦͨͪ͒ͤΈͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͣΩΎ͍ͦͦ͘͝Σ ͔ͫͪͼ͔͍ͦ-

͙ͫͯ͒ͤͤͦ͝Σ ͙͒ͻ͊͡Έͤͦ͝ ͭ͊ ͔͍͍ͤͪͦͦ͝ ͙͔ͫͫͭͣΣ ͤ͊Ύ͍ͤͦͫͭ͜ ͔ͨͪͦ͒ͯ͜ ζ͍ͻ͔ͦ͒͗ͤͤΎη 

͎ͦͪ͊ͤͣͯ͘͜ ͍ ͪͦ͋ͦͭͯΦ ͔̇ ͍ͯͣͦ͘͡ΌΊ ͍͍͒ͨͦ͒ͤͯ͜͜ ͍ͨͦͫ͒ͦͤͫͭ͜͜͡Έ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ 

͍͊͒͊ͤ͘Έ ͤ͊ ͯͪͦͼ͜Φ ˽͔ͪ΄ ͊͘ ͍͔ͫΣ ͔ͭͪ͋͊ ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͯ;͍ͤ͜Σ ͚͙͙͒ͫͤͭ͘͜ 
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͙͍ͣͦͭ͊ͼ͚ͤͯ͜ ͭ͊ ͺ͎ͦͦ͘͜͜͜͡;ͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͎ͦͪ͊ͤͣͯ͘͜ ͚ ͭ͜͡Έ͙͟ ͨͫ͜͡Ύ ͼΈ͎ͦͦ ͔͔͚͙ͨͪͭ 

͒ͦ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͎ͦͫͤͦͤͦͦ ͍͊͒͊ͤͤ͘ΎΦ ̂ ͤ͟͜ͼ͜ ͯͪͦͯ͟ ͺ͎ͦͦ͘͜͜͜͡;͔ͤ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎΣ 

͍͙ͤ͊ͨ͊͟Σ ͍͙ͨͦͤͤͦ ͍ͨͦͫͭͯͨͦͦ ͙͍͙ͤ͗ͯ͊ͭͫ͘ΎΣ ΅ͦ͋ ͎ͦͪ͊ͤͣ͘͜ ͍ͤ͊͋ͯ ͫͭ͊ͤͯ 

͍͎͒ͤͦͫͤͦͦ͜ ͫͨͦͦ͟Ό όˢ͔ͪͺΈΊ͍Σ нлмрΣ ͫΦ рфύΦ  

̂ ͨͪͦͼ͔ͫ͜ ͊ͤ͘ΎͭΈ ͎͙ͣͤ͊ͫͭͦ͜͟Ό ͫ͒͜͡ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ 

͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έͤ͜ ͍͍͙ͨͪ͊Σ Ύ͟͜ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͪͯͻ͙ ͙͙ͪͤͣ͘͜ ;͙͙͊ͫͭͤ͊ͣ 

ͭ͊͜͡Φ ˤ͙ͦͤ ͍͙ͦͤͯ͟ΌͭΈͫΎ ͘ ͙ͪͤͣ͘͜ ͔ͤ͊ͨͪͯ͗ͤͤΎͣ ͣϥΎ͍͘͜Σ ͪͤͦ͘͜Ό ΄͍͙͒ͫͭ͟͜Ό ͭ͊ 

͊ͣͨͭͯ͒ͦ͜͡ΌΦ ˾͔͎ͯ͡Ύ͔ͪͤ ͍͙ͦͤ͊ͤͤ͟Ύ ͙ͭ͊͟ͻ ͪͯͻ͍͜ ͙ͫͨͪΎΊ ͍͙͍ͪͦͭͦ͘͟͜ ͭ͊ 

ͣ͘͜ͼ͔ͤͤͤΌ ͪͯͻ͍͎ͦͦͦ ͊ͨ͊ͪ͊ͭͯΣ ͔ͫͪͼ͔͍ͦ-͙ͫͯ͒ͤͤͦ͝Σ ͙͒ͻ͊͡Έͤͦ͝Σ ͔͍͍ͤͪͦͦ͝ 

͙͔ͫͫͭͣΣ ͊ ͔ͦͭ͗Σ ͎ͦͪ͊ͤͣͯ͘͜ ͡Ό͙͙͒ͤ ͍ ͼͦͣͯ͜͡Φ ̂ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͍͙ͨ͒͜΅ͯΌͭΈͫΎ 

ͨͪ͊ͼ͔͒͊ͭͤͫͭ͘͜Έ ͜ ͙͗ͭͭΊ͒͊ͭͤͫͭ͘͜Έ ͎ͦͪ͊ͤͣͯ͘͜Φ ͔̇ ͨͦΎͫͤΌΊͭΈͫΎ ͙ͭͣΣ ΅ͦ ͨ͒͜ ;͊ͫ 

͍͙ͦͤ͊ͤͤ͟Ύ ͪͯͻ͍͜ ͙͙ͪͤͣ͘͜ ;͙͙͊ͫͭͤ͊ͣ ͭ͊͜͡ ͙͍͊ͭͯ͘͟͜ΊͭΈͫΎ ͦ͋ͣͤ͜ ͔ͪ;͍͙ͦͤ ͍ 

͎ͦͪ͊ͤͣ͘͜͜Σ ͋͘͜͡Έ΄ͯΊͭΈͫΎ ͙͙͍ͨͪͨ͡ ͍ͪͦ͟͜ ͒ͦ ͣϥΎ͍͘͜Σ Ύ͟͜ ͨͪ͊ͼΌΌͭΈΣ 

͍͙ͨ͒͜΅ͯΊͭΈͫΎ ͙͗ͭͭΊ͍͊ Ίͣͤͫͭ͜Έ ͔͎͔ͤ͡ΈΣ ͋͘͜͡Έ΄ͯΊͭΈͫΎ ͤ͊͒ͻ͔ͦ͒͗ͤͤΎ ͙͍͙ͨͦ͗ͤͻ 

͔ͪ;͍͙ͦͤ ͒ͦ ͣϥΎ͍͘͜ ͜ ͎͍ͦͪ͊ͤ͜Φ  

˭͎͊͊͡Έ͍͙͍ͤͦͪͦ͊͘͡Έͤ͜ ͍͍͙ͨͪ͊ ͨͪͦͫͭ͜ ͚ ͒ͦͫͭͯͨͤ͜ ͯ ͍͙ͦͤ͊ͤͤ͟͜Σ ͍͙ͦͤ Ί 

͍͙ͦͫͤͦͤͣ ͣͫͭͦͣ͘͜ ͊ͤ͘ΎͭΈ ͘͜ ͍ͦͫͤͦͤͦ͝Σ ͎͎͜͜Ίͤ͜;ͤͦ͝Σ ͍ͯ͊͜͟͡͡Έͤͦ͝ ͭ͊ 

͙͎͍ͦͪͯ͊͟͡Έͤͦ͝ ͎͙͙ͣͤ͊ͫͭ͜͟Τ ΄͙ͪͦͦ͟ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͨ͒͜ ;͊ͫ ͊ͤ͘ΎͭΈ Ύ͟ ͘͜ 

ͨͦ;͍͊ͭ͟͜ͼΎ͙ͣΣ ͭ͊͟ ͜ ͘ ͺ͙͘͜;ͤͦ ͎͍͔͙͙ͨ͒ͦͭͦͤͣ͜͡ ͯ;ͤΎ͙ͣΦ ˽͒͜ ;͊ͫ 

͙͔͙ͫͫͭͣ͊ͭ;͎ͤͦͦ ͍͙ͦͤ͊ͤͤ͟Ύ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έ͙ͤͻ ͍͍ͨͪ͊ ͯ 

͔͚͒ͭ͜ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͙ͫ͊͡ ͣΩΎ͍͘͜Σ ͎ͤͯ;ͫͭ͟͜Έ ͭ͊͜͡Σ ΄͍͙͒ͫͭ͟͜Έ ͣΩΎ͍͙ͦ͘ͻ 

ͫͦͪͦ͟;͔ͤΈΣ ͍͙͙͍ͭͪ͊ͫͭ͜͡ΈΣ ͺͦͪͣͯΊͭΈͫΎ ͍ͨͦͫͭ͊͊Φ ˭͊ ͎͒ͦͨͦͣͦͦΌ 

͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έ͙ͤͻ ͍͍ͨͪ͊ ͯ;ͤ͜ ͍;͊ͭΈͫΎ ͍͙ͤ͊ͨͪͯ͗ͯ͊ͭ ͚ ͪͦͫ͊͋͘͡͡Ό͍͙͊ͭ 

͔ͦͪͣ͟͜ ͣΩ͙͘Σ ͔͍͙ͪͯ͊ͭ͟ ͪͯͻ͙͊ͣ ͙ͪͤ͘͜ͻ ;͙͊ͫͭͤ ͭ͊͜͡ ͭͦ΅ͦΦ  

̒͟ ͊ͤ͊͘͘;͊Ί ˢΦ ˻͎͙͙͚ͤͫͭΣ ͍͙ͦͤͯ͟Ό;͙ ͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έͤ͜ ͍͍͙ͨͪ͊Σ 

ͣͦ͗ͤ͊ ͍͙͍͋ͪͦͦ͜͟ ͍͙͍͙ͨ͊ͭ͡ ͤ͊ ͔ͦͪͣ͟͜ ;͙͙͊ͫͭͤ ͭ͊͜͡Φ ͔̇ ͍͒ͦͦ͘͡ΎΊ 

͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͝ͻ ͒͡Ύ ͎͚͎͊ͪͣͦͤͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ͡Ό͙͙͒ͤΣ ͍͙͍͔ͨͪ͊ͤͤ͡Ύ 

͔͒ͺ͔͍ͭ͟͜ ͍͙ͨͦͫͭ͊Σ ͒͡Ύ ͦ͊͟͡͡Έ͎ͤͦͦ ͍͙͍ͨͯ͡ ͘ ͍ͯ͊͜͟͡͡ΈͤͦΌ ͔ͣͭͦΌΦ 

˭͎͊͊͡Έ͍͙͍ͤͦͪͦ͊͘͡Έͤ͜ ͍͍͙ͨͪ͊ ͣͦ͗ͤ͊ ͍͙͍͙ͦͤͯ͊ͭ͟ ͚ͫ͊ͣͦͫͭͤͦ͜Σ ͔͎ͦ͟͡ 

͔͎ͪͯ͡ΌΌ;͙ ͙ͨͪ ͼΈͦͣͯ ͺ͙͘͜;͔ͤ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ;͔͔ͪ͘ ͨ͒͋ͪ͜͜ ͍͍ͨͪ͊Σ ͣͤͯ͘͜ 

͍͙ͻ͙͒ͤ͜ͻ ͔ͨͦͦ͗ͤ͡ΈΣ ͟͜͡Έͦͫͭ͟͜ ͍͔ͨͦͭͦͪͤΈΣ ΄͍͙͒ͦͫͭ͟͜ ͝ͻ ͍͙ͦͤ͊ͤͤ͟Ύ ό˻͎͙͙͚ͤͫͭΣ 

нлнлΣ ͫΦ оύΦ ˹͊ ͒ͯͣͯ ͔͎͎ͨ͒͊ͦ͊Σ ͯ;ͤΎͣ ͒͡Ύ ͼ͔ͫͨͪ͜͡Ύ͍͎ͣͦ͊ͤͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 

͎͙ͣͤ͊ͫͭ͜;ͤ͜ ͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έͤ͜ ͍͍͙ͨͪ͊ ͣͦ͗ͤ͊ ͙͙ͪͦ͒ͭ͘͜͡ ͤ͊ ͭ͊͟͜ ͎͙ͪͯͨΥ ͊͘ 

͊ͤ͊ͭͦͣ͜;ͤͦΌ ͦͤ͊ͦ͘͟Ό ό͒͡Ύ ͪͯ͟ ͜ ͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫ͊Σ ΄͙͝Σ ͎ͤ͜Σ ͭͯͯ͋͊͡ ͚ ͯͫΈ͎ͦͦ 

ͭ͊͜͡ύΤ ͊͘ ͦͤ͊ͦ͘͟Ό ͔͔͍͎ͨͪ͊͗ͤͦͦ ͍͙͍ͨͯ͡ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͔͍͙ͨͤͻ ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟ 

όͤ͊ ͙ͫͯ͡Σ ͎ͤͯ;ͫͭ͟͜ΈΣ ΄͍͙͒ͫͤͦ͟͜-͙͍ͫͦ͜͡ Ύͦͫͭ͟͜Σ ΄͍͙͒ͫͭ͟͜ΈΣ ͍͙͙͍ͭͪ͊ͫͭ͜͡Έ ͭͦ΅ͦύΤ 

͊͘ ͦͤ͊ͦ͘͟Ό ͔͙ͣͭͦ͒;ͤͦ͝ ͤ͊͘;͙ͣͦͫͭ͜ ͍͍ͨͪ͊ όͤ͊ ͙ͦͦͪ͒ͤ͊͟ͼ͜Ό ͪͯͻ͍͜Σ ͍ͨͦͫͭ͊ͯΣ 

͙͒ͻ͊͡Έͤ͜ ͍͍͙ͨͪ͊ύΤ ͊͘ ͦͤ͊ͦ͘͟Ό ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͍͎ͫͨͦͪͭͤͦͦ ͍͔ͤͤͭ͊ͪ͜Ό 
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ό͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͙ͨ͊͡ͼΈΣ ͎͔͔͚͊ͤͭ͡Σ ͣΩΎ;͍͜Σ ͫ͊͊ͦ͟͟͟͡ ͭͦ΅ͦύΤ ͊͘ ͦͤ͊ͦ͘͟Ό 

͍͙ͦͤ͊ͤͤ͟Ύ ς ͤ͊ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͙ͨͪ͊͒͊͡ͻ ͭ͊ ͘ ͎͙ͣͤ͊ͫͭ͜;͙͙ͤͣ ͔͔͙ͨͪ͒ͣͭ͊ͣ 

ό͎͙ͣͤ͊ͫͭ͜;ͤ͊ ͍͊͊͡Σ ͫͭͤ͊͜͟ύΤ ͤ͊ ͔͔ͭͪͤ͊͗ͪ͊ͻΤ ͊͘ ͦͤ͊ͦ͘͟Ό ͫͨͦͫͦ͋ͯ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͎͙ͪͯͨ ς ͍͍͙ͨͪ͊Σ ͍͙͍ͦͤͯ͊ͤ͟͜ ͦ͒ͤͦͦͫ͋ͤͦ͜Σ ͍ͯ͒ͦͻΣ ͍ͭͪΈͦͻΣ ͯ ͦ͟͜͡Σ ͯ ͦͦͤ͊͟͡ͻ ͜ ͍ 

΄͔͔͎ͪͤ͊ͻΤ ͊͘ ͦͤ͊ͦ͘͟Ό ͍͙ͻ͙͒ͤ͜ͻ ͔ͨͦͦ͗ͤ͡ΈΣ ͘ Ύ͙͟ͻ ͨͦ;͙ͤ͊ΊͭΈͫΎ ͍͙ͦͤ͊ͤͤ͟Ύ 

͍͍͙ͨͪ͊ ς ͫ ͚͙ͭ͜͟Σ ͙͙ͨͪͫ͒͜Σ ͙ͯͨͦͪΣ ͔ͨͦͦ͗ͤͤ͡Ύ ͙ͫ͒Ύ;͙ ͚ ͔͗͊͡;͙Σ ͍͙͙ͫ ͭͦ΅ͦΦ  

˽͒͜ ;͊ͫ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ ͚͔͒ͫͤͤͦ͘͜ ͊ͤ͊͘͜͡ ͍ͯͪͦ͟͜ 

ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͣͫͭͯ͘͜ ͭ͊ ͍͙ͤ͊͘;͔ͤͦ Ύ͟ ͎͊͊͘͡Έͤ͜Σ ͭ͊͟ ͜ ;͍͊ͫͭͦ͟͜ 

͙͙ͨͦ͊ͤ͘͟͟ ̉˿˿ ͨ͒͜ ;͊ͫ ͍͙͍ͨͯ͡ ͙ͫͭ͊ͤ͒͊ͪͭͤͻ ˾˭ ͤ͊ ͎ͦͪ͊ͤͣ͘͜ ͯ;͍ͤ͜Φ ˤ͒ͤ͊͘͜;͙ͣͦΣ 

΅ͦ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͜Ύ Ύ͍͡ΎΊͭΈͫΎ ͻ͔͊ͪ͊ͭͪͤͦ͟Ό ͦͤ͊ͦ͘͟Ό ˾˭Φ ˿͙ͭ͊ͤ͒͊ͪͭ͊͘ͼ͜Ύ 

͍͙ͤ͊͘;͊Ί ͍͙ͯͣͦΣ Ύ͟͜ ͙ͫͨͪΎΌͭΈ ͊͋ͦ ͔͔ͨͪ΄ͦ͒͗͊͟ΌͭΈ ͒ͦͫΎ͎͔ͤͤͤΌ 

͎͙ͨͪͦͤͦͫͭ;ͤͦ͝ ͔͙ͣͭΣ ͊ ͭ͊ͦ͗͟ ͒͊Ί ͭͦ;ͤ͜ ͤͫͭͪͯ͜͟ͼ͜͝Σ Ύ͟͜ ͫͭͦͫͯΌͭΈͫΎ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 

͍͙ͦͤ͊ͤͤ͟Ύ ͪͯͻ͍͙ͦͻ ͚͒͜Φ ̂ ͤ͊΄ͦͣͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͫͭ͊ͤ͒͊ͪͭͤ͜ ˾˭ ͔͔ͨͪ͒͋͊;͙͊͡ 

ͣͤͣ͊͜͜͡Έ͔ͤ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͯ ͍͙͍ͨ͜͡ ͍͍ͨͪ͊ ͘͜ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ 

͔͍ͦͣͨͦͤͤͭ͟͜ ˾˭ ς ͟͜͡Έͫͭ͟͜Έ ͍͍ͨͦͭͦͪ͜ ό͚ͤ͊;͊ͫͭ͜΄͔ уΣ мс ͪ͊ͻ͍ͯͤ͟͜ύΣ ͙͍ͭͪ͊ͫͭ͜͡ΈΣ 

͔͙͍ͤͭͤͫͤͫͭ͜͜Έ ͍͍͙ͨͪ͊Σ ͔͍͍ͤͭͪ͊͜͜͡ ͍͒ͨͦ͜;͙ͤͯ͟ ό͙ͦͪ͒ͤ͊ͪͤ͜ύΦ ˤ ͯͫ͜ͻ ͪͦͪ͊͘ͻͯͤ͊͟ͻ 

ͨͯ͡Έ͍͔ͫͦ ͔ͤ͊ͨͪͯ͗ͤͤΎ ͪͯͻ͍͎ͦͦͦ ͍͊͒͊ͤͤ͘Ύ ό˽˹-˾˭ύ ͙͍͙ͨͪͦ͒ͦͫ͡Ύ ͒ͦ ͦ͒ͤ͜Ί͝ 

ͫͭ͊ͤ͒͊ͪͭͤͦ͝ ͍͔͙͡;͙͙ͤ ς ͻ͍͙͙͙ͤ͡ ό͊͘ ͙͍ͭͪ͊ͫͭ͜͡ΌύΦ ˻ͫ͟͜͡Έ͙͟ ͙͍ͭͪ͊ͫͭ͜͡Έ ͍͊͒͊ͤ͘Έ 

ͪͤ͊͘͜ ͜ ͎ͣͦ͊͡ ͙ͫ͊͒͊ͭ͟͡ ͔ͣͤ΄͔ ͻ͍͙͙͙ͤ͡ ;͙ ͋͜͡Έ΄͔ όͤͦ͒͜͜ ͟͜͡Έ͊͟ ͻ͍͙͙ͤ͡ύΣ ͭͦ ͒͡Ύ 

͎ͭͦͦΣ ΅ͦ͋ ͙͙ͦͭͪͣ͊ͭ ͔ͪ͊͡Έ͔ͤ ˽˹-˾˭Σ ͔ͫͯͣ͊ͪͤ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͍͊͒͊ͤͤ͘Ύ 

ό͟͜͡Έͫͭ͟͜Έ ͍ͯ͒͊ͪ͜ ͔ͫͪͼΎύ ͍͍͙ͫͨ͒ͤͦͫ͊ͫ͜͜͡Ύ ͘ ͚͎ͦͦ ͙͍ͭͪ͊ͫͭ͜͡ΌΣ ΅ͦ ͍͒ͦͦ͘͡Ύͦ͡ 

͙͍͙ͫͭ͊ͤ͒͊ͪͭͯ͊ͭ͘ ͍͊͒͊ͤͤ͘ΎΦ ˽ͯ͡Έ͍͔ͫͦ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͍͊͒͊ͤͤ͘Ύ ͙͍͔͔ͨͪ͒ͤͦ ͊͘ 

̉˿˿ ͒ͦ ͍͒ͤͦͫͤͦ͜͝ ͍͔͙͡;͙͙ͤ ς м ͻ͍͙͙ͤ͊͡Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͘ΩΎ͍͡ΎΊͭΈͫΎ ͙͍ͣͦ͗ͫͭ͜͡Έ 

͍ͨͦͪͤ͜Ό͍͙͊ͭ ˾˭ ͊͘ ͝ͻ ͺͯͤ͟ͼͦͤ͊͜͡Έ͙ͤͣ ͍͙͍ͨͦͣ͡Φ ˨͡Ύ ͊ͤ͊ͯ͘͜͡ ͺͯͤ͟ͼͦͤ͊͜͡Έͤͦ͝ 

͙͍͊ͭͤͦͫͭ͟͜ ͔ͫͪͼ͔͍ͦ-͙ͫͯ͒ͤͤͦ͝ ͙͔͙ͫͫͭͣ ͺ͍͙ͫͯ͊ͫ͜͟͡Ύ ͭ͊͟͜ ͒͊ͤ͜Υ ͨͦͭͦ;͙͚ͤ ;͊ͫ 

ͯͪͦͯ͟Σ ;͊ͫ ͍͙ͦͤ͊ͤͤ͟Ύ ͔͙ͦͪͣ͟ͻ ˾˭ ͤ͊ ͯͪͦͼ͜Σ ͍͙ͻ͒ͤ͊͜ ̉˿˿Σ ͙ͣ͊ͫͣ͊͟͡Έͤ͊ ̉˿˿Σ 

ͣͤͣ͊͜͜͡Έͤ͊ ̉˿˿Σ ͔͔ͫͪ͒ͤΎ ̉˿˿Σ ͫͯͣ͊ ͍ͯ͒͊ͪ͜ ͔ͫͪͼΎΣ ͦ͋ΩΊͣ ͙ͪͦ͋ͦͭ ͍ ͦͤ͊͘ͻ 

͍͒ͤͦͫͤͦ͜͝ ͨͦͭͯ͗ͤͦͫͭ͜ ό҈ύΦ ˨͡Ύ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ˾˭ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͊͘ 

͍ͪͤ͜Ύ͙ͣ ͍͙͍ͨͪͦͦ͒ͫΎ ͪͦͪ͊͘ͻͯͤͦ͟ ͙͍ͨͦ͊ͤ͘͟͟͜ ͺͯͤ͟ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͙͍ͨͯ͡Υ ˽˹-˾˭ ς 

ͨͯ͡Έ͍ͫͦ͊ ͎ͤ͊ͨͪͯ͊ ͪͯͻ͍͎ͦͦͦ ͍͊͒͊ͤͤ͘ΎΥ ͍͒ͤͦ͜΄͔ͤͤΎ ͙ͫͯͣ ͍ͯ͒͊ͪ͜ ͔ͫͪͼΎ ͊͘ ;͊ͫ 

͍͙ͦͤ͊ͤͤ͟Ύ ͍͊͒͊ͤͤ͘Ύ ͒ͦ ;͊ͫͯ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͊͒͊ͤͤ͘ΎΤ ˽˽˿-˾˭ ς ͨͯ͡Έ͍͙͚ͫͦ 

͙ͨͪͪͫͭ͜ ͫͨͦͦ͟Ό ͪͯͻ͍͎ͦͦͦ ͍͊͒͊ͤͤ͘ΎΥ ͍͒ͤͦ͜΄͔ͤͤΎ ͨͯ͡Έ͍ͫͦͦ͝ ͎͙ͤ͊ͨͪͯ ͪͯͻ͍͎ͦͦͦ 

͍͊͒͊ͤͤ͘Ύ ͒ͦ ͤ͊͘;͔ͤͤΎ ͍͙ͻ͒ͤͦ͜͝ ̉˿˿Φ 

˽͔͔͙͚ͪ͒ͣͭͤ ͫ͊͒͟͡ ˾˭Σ Ύ͟͜ ͣ͊ΌͭΈ ͪͤͯ͘͜ ͺͯͤ͟ͼͦͤ͊͜͡Έͤͯ ͎ͤ͊ͨͪͯͯ ͍ 

͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͔ͫͨͼ͙ͺ͙͜͟ ͎͍͎ͨͪͦͪ͊ͣͦͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ ͍͙ͤ͊͘;͊ΌͭΈ ͪͤ͘͜͜ 

͔͍ͭͪͤͯ͊͡Έͤ͜ ͔ͺ͔͙ͭ͟ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͍͍ͨͪ͊Φ ˹͎͙͊ͦͦͫͣͦ͡Σ ΅ͦ ˾˭ Ύ͍͡ΎΊͭΈͫΎ 

͍͙ͭͦͪͤͤͦΌ ͒͜Ύ͡Έͤͫͭ͜ΌΣ ͦͫ͟͜͡Έ͙͟ ͍ͨͦ͋ͯ͒ͦ͊ͤ͜ ͤ͊ ͔ͣ͊ͭͪ͊͜͜͡ ͔͍͙ͨͪͤͤͦ͝ 

͔͔ͨͪ͒ͣͭͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ς ͎͋ͯ͜Σ ͙͍ͫͭͪ͋͟͜Σ ͔ͣͭ͊ͤΈ ͘ ͔͎ͦ͟͡͝ ͔͙͙͊ͭͭ͟͡Σ ͍͍ͨͪ͊ ͤ͊ 
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͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͙ͨͪ͊͒͊͡ͻΣ ͙͊ͪͦ͋͊ͭ͟ͼ͜ ͭͦ΅ͦΦ ̂ ͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣ ͯ ͎ͨͪͦͪ͊ͣ͊ͻ ͒͡Ύ 

ͯ;͍ͤ͜ р-с ͍͊ͫ͟͜͡ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͙͔ͫͫͭͣ͊ ͺ͙͘͜;͙ͤͻ ͍͍ͨͪ͊Σ Ύ͟͜ 

͍͒ͪͤ͘͜͜ΎΌͭΈͫΎ ͊͋ͦ ͊͘ ͫͭͪͯͭͯͪͤͦ͟Ό ͦͤ͊ͦ͘͟Ό ς ͔͎͔͙ͦ͊ͭͭ͟͡͡;ͤ͜Σ ͎͍ͪͦ͜͜Σ 

͎͙ͣͤ͊ͫͭ͜;ͤ͜Σ ͊͋ͦ ͊͘ ͺͯͤ͟ͼͦͤ͊͜͡ΈͤͦΌ ͦͤ͊ͦ͘͟Ό ς мΣ нΣ о ͍͔ͪͤ͜Έ ͭͦ΅ͦΦ 

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙͙ͦͭͪͣ͊ͤͻ ͙͒͊ͤͻ ͨͯ͡Έ͍͎ͫͦͦͦ ͔ͤ͊ͨͪͯ͗ͤͤΎ ͚ ͨͯ͡Έ͍͎ͫͦͦͦ 

͙ͨͪͪͦͫͭͯ ͫͨͦͦ͟ΌΣ ˾˭ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͋ͯͦ͡ ͔ͪͦͨͦ͒ͤͦ͘͜͡ ͊͘ ͫͣͦͣ͊͜ 

͍ͪͤ͜Ύ͙ͣΦ ˽͙ͪͪͫͭ͜ ̉˿˿ ͯ ͍ͨͦͪͤ͜Ύͤͤ͜ ͘ ͍͙ͻ͒ͤͦ͜Ό ͍͔͙͡;͙ͤͦΌ ͯ ͨͪͦͼ͔ͫ͜ ͝ͻ 

͍͙ͦͤ͊ͤͤ͟Ύ ͔͎͍ͫͨͦͫͭͪ͊ͫ͜Ύ ͍͒͜ мл ҈ ͒ͦ тл %. 

́͊͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͨ͒͜ ;͊ͫ ͊ͤ͊ͯ͘͜͡ ͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͙͋ͦ͟͡ ͍͊͒͊ͤ͘Έ 

ζ˴͔͙ͦͣͨͫ͟͡ ͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έ͙ͤͻ ͍͍ͨͪ͊ ό˭˾ˤύ ͔͋͘ ͔͔͍ͨͪ͒ͣͭ͜ ͤ͊ ͣͫ͜ͼ͜ ͒͡Ύ 

ͪͯ͟ ͭ͊ ͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯ όͤ͊ мс ͪ͊ͻ͍ͯͤ͟͜ύη ͍ͫͭͦͪΌΌͭΈ ͨͯ͡Έ͍͔ͫͦ ͔ͤ͊ͨͪͯ͗ͤͤΎ 

124-моо ͯ͒κͻ͍Σ ͙ͨͪ ͼΈͦͣͯ ˽˽˿-˾˭ ͯ ͍ͨͦͪͤ͜Ύͤͤ͜ ͘ ͍͙ͻ͒ͤͦ͜Ό ͍͔͙͡;͙ͤͦΌ ̉˿˿ 

ͫ͊͒͊͟͡Ί лΣнн ς лΣол ͯͣΦ ͦ͒ΦΣ ΅ͦ ͍͍͒ͨͦ͒͊͜͜Ί ͔ͭͪͭΈͦͣͯ ͍ͨͤ͜Ό ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͘ 

͙ͨͪͪͦͫͭͦͣ ̉˿˿ ͍ ол҈ όͭ͊͋͡Φ мύΦ ˢͤ͊͘͜͡ ͍ͨͪͦͭͦͦ͟͜͡ ͍ͯͪͦ͟͜ ͎͙͙ͣͤ͊ͫͭ͜͟Σ ͤ͊ 

Ύ͙͟ͻ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͫ͟͡Ύ ͙͋ͦ͟͡ ͍͊͒͊ͤ͘Έ ζ˴͔͙ͦͣͨͫ͟͡ ˭˾ˤ ͔͋͘ ͔͔͍ͨͪ͒ͣͭ͜ ͤ͊ 

ͣͫ͜ͼ͜ ͒͡Ύ ͎ͤ͜ ͭ͊ ͭͯͯ͋͊͡η ͍ͫ͒͜;͙ͭΈΣ ΅ͦ ͍͊͊ͤ͘͟͜ ͍͍͙ͨͪ͊ ͍ͫͭͦͪΌΌͭΈ 

ͺͯͤ͟ͼͦͤ͊͜͡Έͤͯ ͎ͤ͊ͨͪͯͯ ͔ͫͪͼ͔͍ͦ-͙ͫͯ͒ͤͤͦ͝ ͙͔͙ͫͫͭͣ ͍ ͒͊ͨ͊ͦͤ͘͜͜ мол-140 

ͯ͒κͻ͍Σ ͔͒ ˽˽˿-˾˭ ς ͍͒͜ лΣом ͒ͦ лΣоф ͯͣΦ ͦ͒ΦΣ ΅ͦ ͍͙ͤ͊͘;͊Ί пл ҈ ͪͦͫͭ͊ͤͤ͘Ύ ̉˿˿ 

͍͒͜ ͝͝ ͍͙ͻ͎͒ͤͦͦ͜ ͤ͊͘;͔ͤͤΎ όͭ͊͋͡Φ мύΦ 

̂ ͻͦ͒͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͍͔ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͙ͯͪͦ͟ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͣͫͭͯ͘͜ 

ͣ͊ΌͭΈ ͚͔ͤ͊ͣͤ΄͙͚ ͔͍ͭͪͤͯ͊͡Έ͙͚ͤ ͔ͺ͔ͭ͟Σ ͦͫ͟͜͡Έ͙͟ ͝ͻ ͨͯ͡Έ͍͙͚ͫͦ ͙ͨͪͪͫͭ͜ 

ͫ͊͒͊͟͡Ί у-мс ͯͣΦ ͦ͒Φ ˹͚͊͋͜͡Έ΄͙͚ ͔͍ͭͪͤͯ͊͡Έ͙͚ͤ ͍͙͍ͨ͡ ͍ͫͭͦͪΌΌͭΈ ͙ͯͪͦ͟ 

͔͎ͦ͟͡͝ ͔͙͙͊ͭͭ͟͡Σ ͨͫ͜͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͙ͫͭ͊ͤ͒͊ͪͭͤͻ ͔͎͔͙ͦ͊ͭͭ͟͡͡;͙ͤͻ ˾˭ 

ͨͯ͡Έ͍͙͚ͫͦ ͙ͨͪͪͫͭ͜ ͫ͊͒͊͟͡Ί мс-нп ͯͣΦ ͦ͒Φ ͍͒͜ ͍͙ͻ͒ͤͦ͜͝ ̉˿˿Φ ͙̂ͪͦ͟ 

͙͍͙ͫͨͦͪͭͤͻ ͎ͦͪ͜ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͨͯ͡Έ͍͙ͫͦͣ ͙ͨͪͪͦͫͭͦͣ ͯ мн-нл ͯͣΦ ͦ͒Φ 

͙́͊͋͡ͼΎ м  

˴͙͊ͫ͡ͺ͊͜͟ͼ͜Ύ ͪͯͻ͍͙ͦͻ ͍͊͒͊ͤ͘Έ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͊͘ ͝ͻ ͨͯ͡Έ͍͙ͫͦͣ 

͙ͨͪͪͦͫͭͦͣ ͊͘ ͣͫͭͦͣ͘͜ ͎͍͎ͨͪͦͪ͊ͣͦͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͒͡Ύ р-с ͍͊ͫ͟͜͡ 
˾͍ͤ͜͜ 
ͪͯͻ͍͙ͦͻ 
͍͊͒͊ͤ͘Έ 

˽͙ͪͪͫͭ͜ 
̉˿˿Σ ҈ 

˿͚͍ͭͪͦͦ͜ ͍͍͙ͨͪ͊ ˭͎͊͊͡Έ͍͙͍ͤͦͪͦ͊͘͡Έͤ͜ 
͍͍͙ͨͪ͊ 

ˤ͍͙ͨͪ͊ ͤ ͊ 
͍͙ͪͦͭͦ͘͟ 

ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟ 

м ͍͔ͪͤ͜Έ 10 ˻͍ͫͤͦͤ͊ ͚ͫͭ͊͜͟Φ 
͙͍̊ͯ͊ͤͤ͟ΎΥ ͍ ΄͔-
͔͎ͪͤͯΣ ͍ ͦͦͤͯ͟͡ ͨͦ 
ͦ͒ͤͦͣͯΣ ͨͦ ͍͒ͦΊΣ ͍ 
ͦͦ͟͡Φ ˾͙ͦͣ͊ͤͤ͘͟Ύ ͜ 
͙ͣ͊ͤͤ͘͟ΎΣ 
͍͙ͨͦͦͪͦͭ 

˻͍ͫͤͦͤ͜ ͔ͨͦͦ͗ͤͤ͡Ύ ͜ 
ͪͯͻ͙ ͙ͫͭ͟͜Σ ͎͍͙ͦͦ͡ 
ͨͪΎ͙ͣͻ ͜ ͎͙ͤͯͭ͘͜ͻ ͪͯ͟Σ 
͚͙ͫͭ͜͟ ͤ͊ ͍͒ͦͻ ͎ͤͦ͊ͻΦ 
ˤ͍͙ͨͪ͊ ͻ͔͎ͦͪͦͪ͊ͺ͜;ͤͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ 

ˤ͍͙ͨͪ͊ ͤ͊ ͍͎ͯ͊ͯ ͜ 
͍ͨͦͫͭ͊ͯ όͤ͊ ͣͫ͜ͼ͜ύΦ 

н ͍͔ͪͤ͜Έ 20 ˽͍͙ͦͦͪͦͭ ͎ͪͯͦͣ͟ 
ͤ͊ ͣͫ͜ͼ͜Φ ˽͔͔ͪ΄͙-
͍ͯ͊ͤͤ͟Ύ ͘ ΄͔͔͎͙ͪͤΥ 

˻͙͒ͤͦ;ͤ͜ ͪͯͻ͙ ͪͯ͟Σ ͎ͤ͜Σ 
ͭͯͯ͋͊͡Φ ˹͊ ͣͫ͜ͼ͜Υ 
ͨͦΊ͒ͤ͊ͤͤΎ ͪͯͻ͍͜ ͎ͤ͜Σ 

˹͊ ͍͙ͪͦͭͦ͘͟ 
͎ͤͯ;ͦͫͭ͟͜Υ ͙͍ͨ͊ͫͤ͜ 
ͪͯͻ͙ ͘ ͔ͨ͊ͪͭͤͪͦͣ 
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͙ͯͫͭͯͨ͊ͣΣ ͍ ͦͦ͟͡Σ 
͍͒͊ ͦ͊͟͡Φ ˽͔-
͔ͪ΄͙͍ͯ͊ͤͤ͟Ύ ͨͦ 
͊ͤ͊ͣ͟͡Σ 
͔͔͍ͨͪͫͯ͊ͤͤΎ 

ͭͯͯ͋͊͡ ͘ ͚͔͙͙ͦ͒ͤͦͣͤͤͣ 
ͭ͊ ͚͔͙͙ͪͤͦͣͤͤͣ͘͜ 
ͪͯͻ͙͊ͣ ͪͯ͟ όͤ͊ у 
ͪ͊ͻ͍ͯͤ͟͜ύ 

о ͍͔ͪͤ͜Έ 30 ˽͔͔ͪ΄͙͍ͯ͊ͤͤ͟Ύ ͘ 
͙ͦͦͤ͟͡Υ 
͔͒ͪͦ͋ͤͤ͡Ύͣ ͜ 
͍͔͔͒ͤͤ͘ΎͣΣ 
͍͔͔ͪͦ͒ͤͤ͘Ύͣ ͜ 
͙ͭͭ͘͡ΎͣΣ 
͍ͨͦͦͪͦͭͦͣ ͍ ͪͯͫ͜ 

˴ͦͣ͋ͤ͊͜ͼ͜͝ ό͔͙ͦͣͨͫ͟͟͡ύ 
͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έ͙ͤͻ 
͍͍ͨͪ͊ ͔͋͘ ͔͔͍ͨͪ͒ͣͭ͜ ͤ͊ 
ͣͫ͜ͼ͜Υ ͒͡Ύ ͪͯ͟ ͭ͊ 
͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯ ς ͦ͊͟͡Σ 
͎͙͒ͯΣ ͙͍͙ͪ͟Σ ͨͦ΄͍ͭͦͻ͙Σ 
͙ͯ͒͊ͪ όͤ͊ мс ͪ͊ͻ͍ͯͤ͟͜ύ 

˹͊ ͍͙ͪͦͭͦ͘͟ 
͎ͤͯ;ͦͫͭ͟͜Υ ͍͍͙ͨͪ͊ 
͘ ͍͙ͨ͒͜΅͔ͤͦΌ 
͊ͣͨͭͯ͒ͦ͜͡Ό ͒͡Ύ 
͎͍ͫͯͦ͋͜͡ ͭ͊ ͻ͔ͪ͋ͭ͊ 
ζͦͪͦ͋ͦ͟;͊͟ηΣ 
ζ;͍͙ͦͤ͟η 

п ͍͔ͪͤ͜Έ 40 ˽͔͔͍ͪͫͯ͊ͤͤΎ ͨͦ 
͎͒͊ͦͤ͊͜͜͡Σ 
͙ͨͪͦͭͻͦ͒ͦͣΣ 
͚ͣͦ͘͜͟ΌΦ 
˿͚͍͙͚ͭͪͦͦ ͪͦ͟͟ 

˴ͦͣ͋ͤ͊͜ͼ͜͝ ό͔͙ͦͣͨͫ͟͟͡ύ 
͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έ͙ͤͻ 
͍͍ͨͪ͊ ͔͋͘ ͔͔͍ͨͪ͒ͣͭ͜ ͤ͊ 
ͣͫ͜ͼ͜Υ ͒͡Ύ ͎ͤ͜ ς ͙͙ͨͪͫ͒͜Σ 
͍͙͙ͨ͊͒Τ ͒͡Ύ ͭͯͯ͋͊͡ ς 
͙ͤ͊ͦͤ͟͡Σ ͎͙͙ͨͪͦͤΣ 
͍͙ͨͦͦͪͦͭ 

˹͊ ͍͙ͪͦͭͦ͘͟ ͙ͫͦ͡-
͍͙ͻ ͔͚͒͋ͤͦͫͭ͘͜Υ 
͚ͨ͒ͦͣ͜ ͨͪΎ͙ͣͻ 
͎ͤ͜ ͯ ˤΦ˽Φ ͔͗͊͡;͙ 
ͤ͊ ͙ͫͨͤ͜Τ ͨ͒ͭ͜Ύ͎ͯ-
͍͊ͤͤΎ ͤ͊ ͙ͤ͘Έ͚͟͜ 
͔͔͙ͨͪ͊͒ͤ͟͜͡ 

р ͍͔ͪͤ͜Έ 50 - ˴ͦͣ͋ͤ͊͜ͼ͜͝ ό͔͙ͦͣͨͫ͟͟͡ύ 
͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έ͙ͤͻ 
͍͍ͨͪ͊ ͔͋͘ ͔͔͍ͨͪ͒ͣͭ͜ ͤ͊ 
ͣͫ͜ͼ͜Υ ͙ͯͨͦͪΣ ͙ͫ͒͜Σ 
͔͗͊͡;͙ ͤ͊ ͙͍͗ͦͭ͜Σ ͙ͫͨͤ͜Τ 
͙͙ͫͭͪ͋͟Φ ˴ͦͣ͋ͤ͊͜ͼ͜͝ 
ό͔͙ͦͣͨͫ͟͟͡ύ ͎͊͊͘͡Έͤͦ-
͍͙͍ͪͦ͊͘͡Έ͙ͤͻ ͍͍ͨͪ͊ ͘ 
͔͔͙ͨͪ͒ͣͭ͊ͣΥ ͘ ͙ͨ͊͡ͼ͔ΌΣ 
ͦ͋ͪͯ;͔ͣΣ ͍͙͋ͯ͊͊ͣ͡Σ 
͍͔͙͙͙ͣ͟͡ ͣΩΎ;͙͊ͣΣ ͤ͊ 
͎͙ͣͤ͊ͫͭ͜;͚ͤ͜ ͍͊͜͡Σ ͤ͊ 
͎͙ͣͤ͊ͫͭ͜;͚ͤ͜ ͫͭͤ͜ͼ͜ 

˹͊ ͍͙ͪͦͭͦ͘͟ ͙ͫͦ͡-
͍͙ͻ ͔͚͒͋ͤͦͫͭ͘͜Υ 
͎͙ͤ͊ͤͤ͘Ύ ͜ ͎͙ͪͦ͘-
ͤ͊ͤͤΎ ͪͯ͟ ͍ ͯͨͦͪ͜ 
͔͗͊͡;͙Σ ͙ͪͯ͟ ͤ͊ 
͍͊͜͡Τ ͔͔͍ͨͪͫͯ͊ͤͤΎ 
ͯ ͍͙ͫ͜Τ ͚ͨ͒ͦͣ͜ 
͎͙ͤͯͭ͘͜ͻ όͨͪΎ͙ͣͻύ 
͎ͤ͜ ͯ ͍͙ͫ͜Τ ͨ͒ͭ͜Ύ͎ͯ-
͍͊ͤͤΎ ͯ ͍͙ͫ͜ 
ό͔͎ͨͦ͡΄͔͔ͤ ͨͦͦ͡-
͔͗ͤͤΎ ς ͘ 
͙͊ͣͦͪͭ͊ͭͦͪͦͣ͘ύ 

с ͍͔ͪͤ͜Έ 60 - ˴ͦͣ͋ͤ͊͜ͼ͜͝ ό͔͙ͦͣͨͫ͟͟͡ύ 
͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έ͙ͤͻ 
͍͍ͨͪ͊ ͘ ͔͔͙ͨͪ͒ͣͭ͊ͣΥ ͘ 
͎͙ͣͤ͊ͫͭ͜;ͤͦΌ ͍͊ͦ͡ΌΣ ͘ 
͙͙͊ͣͦͪͭ͊ͭͦͪ͊ͣ͘ ͜ 
͔͔͙ͫͨ͊ͤ͒ͪ͊ͣΣ ͘ 
͙͍͙ͤ͊͋ͤͣ ͣΩΎ;͔ͣΦ ˽͊ͪͤ͜ 
͍͍͙ͨͪ͊ ͒͡Ύ ͪͯ͟ ͜ 
͔ͨ͡;͍͎ͦͦͦ ͨͦΎͫͯΣ ͒͡Ύ ͎ͤ͜ 
͜ ͭͯͯ͋͊͡Σ ͙͙ͨ͒ͭͪͣ͜͟ 

˹͊ ͍͙ͪͦͭͦ͘͟ 
΄͍͙͒͟͜ ͫͤͦ-
͙͍ͫͦ͡ ͙ͻ 
͔͚͒͋ͤͦͫͭ͘͜Υ ͙ͫͭͪ͋-
͙͟ ͘ ͦͪͦͭͦ͟͟Ό ͫ͊͟-
͊ͦ͟͟͡ΌΤ ͙͙͒͟͟ ͤ͊-
͙͍͎͋ͤͦͦ ͣΩΎ;͊Τ 
͎͙ͤ͊ͤͤ͘Ύ ς ͎͙ͪͦ͘-
ͤ͊ͤͤΎ ͭͯ͟ ͍ ͯͨͦͪ͜ 
͔͗͊͡;͙ ͨͦ͊͒ͯ͘Σ 
͙ͪͯ͟ ͤ͊ ͍͊͜͡Τ ͨ͒͜-
͚ͦͣ ͭͯͯ͋͊͡ ͘ ˤΦ˽Φ 
͔͗͊͡;͙ ͤ͊ ͙ͫͨͤ͜ 

т ͍͔ͪͤ͜Έ 70 -  ˴ͦͣ͋ͤ͊͜ͼ͜͝ ό͔͙ͦͣͨͫ͟͟͡ύ 
͎͊͊͘͡Έ͍͙͍ͤͦͪͦ͊͘͡Έ͙ͤͻ 
͍͍ͨͪ͊ ͘ ͔͔͙ͨͪ͒ͣͭ͊ͣΥ ͘ 
͎͊ ͔ͤͭ͡Ύ͙ͣΦ 

˹͊ ͍͙ͪͦͭͦ͘͟ ͙ͫͦ͡-
͍ͦ͝ ͍͙͙͍ͭͪ͊ͦͫͭ͜͡Υ 
ͨ͒ͭ͜Ύ͎͍ͯ͊ͤͤΎ ͯ 
͍͙ͫ͜ ͤ͊ ͔͔ͨͪ͊͟͡-
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˭͎͊͊͡Έ͍͙͍ͤͦͪͦ͊͘͡Έͤ͜ 
͍͍͙ͨͪ͊ ͍ ͪͯͫ͜Φ ˴ͦͣ͋ͤ͊͜ͼ͜͝ 
͙͊ͪͦ͋͊ͭ͟;͙ͤͻ ͍͍ͨͪ͊Φ 
˴ͦͣ͋ͤ͊͜ͼ͜͝ ͍͍ͨͪ͊ ͤ͊ 
͙ͨͪ͊͒͊͡ͻ 

͙͒ͤ͜Τ ͍͙ͫ ͯͭͦͣ͟ 
ͤ͊ ͎͙ͣͤ͊ͫͭ͜;͚ͤ͜ 
ͫͭͤ͜ͼ͜ ͤ͊ ;͊ͫΦ  
˹͊ ͍͙ͪͦͭͦ͘͟ ͦ͟-
͙ͦͪ͒ͤ͊ͼ͜͝ ͜ ΄͍͙͒-
ͦͫͭ͟͜Υ ͎͙ͪ͜ ͭ͊ ͔ͫͭ͊-
ͺ͔͙ͭ ͘ ͍͙͙ͦͪͫ͟-
ͭ͊ͤͤΎͣ ͎͙ͣͤ͊ͫͭ͜;-
͙ͤͻ ͍͍ͨͪ͊ ͭ͊ ͤ͜Φ-
͍͔ͤͭ͊ͪΌΣ ͨͦ͒ͦ-
͊ͤͤ͡Ύ ͔͔ͨͪ΄ͦ͒͟ 

˭ ͔ͣͭͦΌ ͙ͦͨͭͣ͊͘͜ͼ͜͝ ͨͪͦͼ͔ͫͯ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͯ;͍ͤ͜ 

͔͔ͪͦͣͤ͒ͯ͟Ίͣͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍͔͍ͪͤͯ͜ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ό ˾˭ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

͔ͣ͊ͭͪ͊ͯ͜͡ ͘ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎΣ Ύ͊͟ ͚͔͒ͫͤͤ͊͘͜ ͤ͊ ͍ͦͫͤͦ͜ ͨͯ͡Έ͍͎ͫͦͦͦ 

͙ͨͪͪͦͫͭͯ ̉˿˿Σ Ύ͙͚͟ ͍͙͙͊͟͟͡Ί ͍͙ͦͤ͊ͤͤ͟Ύ ˾˭ ͯ ͍ͨͦͪͤ͜Ύͤͤ͜ ͘ ͍͙ͻ͒ͤͦ͜Ό 

͍͔͙͡;͙ͤͦΌΦ ͔̇ ͍͙͒ͦͦͭ͘͡Έ ͍͙͙ͯͫͭ͊ͤͦͭ ͺͯͤ͟ͼͦͤ͊͜͡Έͤͯ ͨͦ͒͋ͤͫͭ͜͜Έ ͊͋ͦ 

͍͒ͣͤͤͫͭ͜͜͜Έ ͍ ͔ͺ͔ͭ͟͜ ͍͍ͨͪ͊Σ Ύ͟͜ ͍ͨͦ͋ͯ͒ͦ͊ͤ͜ ͯ ͺͦͪͣ͜ ˾˭Σ ͦͼ͙͙ͤͭ͜ ͫͭͯͨͤ͜Έ 

ͺͯͤ͟ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͙͍ͨͯ͡ ͍͍͙ͨͪ͊ ͤ͊ ͎ͦͪ͊ͤͣ͘͜ ͯ;ͤΎ ͍ ͔ͣ͗͊ͻ ͨͦͭͦ;͎ͤͦͦ 

ͦͤͭͪͦ͟͡ΌΣ ͚͙͙͒ͫͤͭ͘͜ ͔͔͙͍͔ͨͪͫͨͭͤ͟ ͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͦ͋ͫΎ͎͍͜ ͎͊͊͘͡Έ͎ͤͦͦ 

ͺͯͤ͟ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͤ͊ ͯͪͦͼ͜Σ ͼ͙͊͟͡ͻ ͊ͤ͘ΎͭΈ ͜ ͍ ͼͦͣͯ͜͡ 

ͪ͊ͼ͍͙ͦͤ͊ͯ͊ͭ͘͜͜͡ ͍ͨͦ͋ͯ͒ͦͯ ͺ͙͘͜;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͯ;͍ͤ͜Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˻͔ͭ͗Σ 

͊ͤ͊͘͜͡ ͍ͯͪͦ͟͜ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͣͫͭͯ͘͜ ͭ͊ ͍͙ͤ͊͘;͔ͤͤΎ Ύ͟ ͎͊͊͘͡Έ͙ͤͻΣ ͭ͊͟ ͜ 

;͍͙͊ͫͭͦ͟ͻ ͙͍ͨͦ͊ͤ͘͟͟͜ ̉˿˿ ͨ͒͜ ;͊ͫ ͍͙͍ͨͯ͡ ͙ͫͭ͊ͤ͒͊ͪͭͤͻ ˾˭ ͤ͊ ͎ͦͪ͊ͤͣ͘͜ ͯ;͍ͤ͜ 

͍͙͍͒ͦͦ͘͡ ͤ͊ͣ ͚͙͙͒ͫͤͭ͘͜ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ό ˾˭ ͊͘ ͝ͻ ͺͯͤ͟ͼͦͤ͊͜͡Έ͙͙ͤͣ ͍ͪͤ͜Ύ͙ͣ ͭ͊ 

͍͙ͨͪͦͫ͒ͯ͊ͭ͜͟͡ ͨͦΊ͒ͤ͊ͤͤΎ ˾˭ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͤ͊ ͯͪͦͼ͜Φ ́͊ͦ͗͟ 
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SUMMARY 
Babiuk Serhii. Level classification of gymnastic physical exercises for physical training 

lessons. 
The article presents a level classification of gymnastic physical exercises at physical 

training lessons. According to the results of research on the basis of the results of 
pedagogical observations, timing of physical education lessons, monitoring of heart rate the 
author determƛƴŜŘ ǘƘŜ ǇǳƭǎŜ ƭƻŀŘ ƻŦ ǇƘȅǎƛŎŀƭ ŜȄŜǊŎƛǎŜǎ ƻŦ ǘƘŜ ǎŜŎǘƛƻƴ άDȅƳƴŀǎǘƛŎǎ ǿƛǘƘ 
ŜƭŜƳŜƴǘǎ ƻŦ ŀŎǊƻōŀǘƛŎǎέ ŀƴŘ ŎƭŀǎǎƛŦƛŜŘ ǘȅǇƛŎŀƭ ǇƘȅǎƛŎŀƭ ŜȄŜǊŎƛǎŜǎ ŀǘ DȅƳƴŀǎǘƛŎǎ ƭŜǎǎƻƴǎ 
according to the levels based on the growth of a heart rate compared to the starting rate. 
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During the research, it has been found that the lessons of Gymnastics have the smallest 
training effect, since their pulse growth is 8-16 equivalent units. The greatest training 
influence have lessons of athletics, after performing standard athletic exercises, pulse growth 
is 16-24 equivalent units from the original heart rate. The research considers grouping of 
physical exercises in complexes considering the current development effect in comparison 
with the generally accepted method of successive solution of educational tasks during the 
study and improvement of the implementation of gymnastic exercises. The level classification 
of physical exercises for physical training lessons allows optimizing the load for students and 
doing exercises taking into account the level of activity of their body, which contributes to the 
effective solution of the task of increasing the level of physical fitness of students, and, 
accordingly, their physical health. The level classification of gymnastic physical exercises for 
physical training lessons due to the assessment of available heart rate will allow, quite easily 
and promptly, dose the load at the lesson and program general load indicators for the lesson, 
without applying instrumental testers. During the study, various degrees of training influence 
of physical training lessons with different objectives are also revealed. 

Key words: gymnastics, physical exercises, physical training lessons, general 
development exercises, pulse load. 

 

̂˨˴ отоΦноΥотΦлп 
˻͔ͤ͊͡ ˥͍͙͊ͪͦ͡ 

˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿Φ ˸͔͊͊ͪͤ͊͟͟  
ORCIDID 0000-0001-8260-1448 

DOI 10.24139/2312-5993/2021.02/056-067 
 

̂˸˻ˤˮ ˢ˨ˢ˽́ˢ̇˱˲ ˨˱́˩˯ ˾ˢ˹˹̎˻˥˻ ˤ˱˴̂ ˨˻ ˭ˢ˴˶ˢ˨̂ ˨˻̊˴˱˶̎˹˻˲ 

˻˿ˤ˱́ˮ 
 

ˢͭͯ͊͟͡Έͤͫͭ͜Έ ͔͙ͭͣ ͫͭ͊ͭͭ͜ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͔͙ͨͪͦ͋ͣ͊ͣ͡Σ Ύ͟͜ ͨͦͫͭ͊ΌͭΈ ͔͔ͨͪ͒ 
͋͊ͭΈ͙͊ͣ͟ ͚ ͔͎͎͙ͨ͒͊ͦ͊ͣ ͤ͊ ͨͦ;͊ͭͯ͟ ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͙͙͒ͭͤͦΌ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ 
́ͦͣͯ ͔ͣͭͦΌ ͎͒͊ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ί ͍͙Ύ͍͔ͤͤ͡Ύ ͚ ͔͔͍ͨͪͪ͊͜͟ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͙͙ͤ͘͟ ͍ͯͣͦ 
ͯͫͨ͜΄ͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͔͚͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟ ͒ͦ ͍͎ͤͦͦͦ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͦͭͦ;͔ͤͤΎΦ ˢͤ͊͘͜͡ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͜ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͔͔͒͗ͪ͡ ͍͙͍͒ͦͦ͘͡ ͍͙͙͙͒ͭ͜͡ ͭ͊͟͜ ͍͙ͯͣͦ ͚ ͍͔͙͒ͦͫͭ ͝ͻ 
͔ͺ͔͙͍ͭͤͫͭ͟͜ΈΦ ˾͍ͤ͜͜ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͔͚͒ͭ͜ ͔͔͍ͨͪͪ͜Ύ͙ͫ͡Ύ ͊͘ ͔͙ͣͭͦ͒ͦ͟Ό ˹Φ ʕ ͊ͭͯͭͤͦ͜͝Φ 
̂ ͻͦ͒͜ ͔͔͙͔ͫͨͪͣͤͭͯ͟ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͫ͟͡Ύ ͺ͙ͦͪͣ ͍ͫͨͨͪ͊͜ͼ͜ ͘ ͙͙ͪͦ͒ͤ͊ͣ ͍͙ͻ͍ͦ͊ͤͼ͍͜Σ 
͔͙ͣͭͦ͒ ͚ ͙͊ͫͦ͋͘ ͍͔ͫͭͦͪͤͤΎ ͔ͣͦͼ͚ͤͦ͜-͙͙͍ͨͦͭͤͦ͘͝ ͊ͭͣͦͫͺ͔͙ͪ ͍ ͙͒ͭΎ;ͦͣͯ ͔͙͍ͦͭ͟͟͜͡ 
ͭ͊ ͤ͘ΎͭͭΎ ͔ͣͦͼ͚͎ͤͦͦ͜ ͔ͤ͊ͨͪͯ͗ͤͤΎ ͔͚͒ͭ͜Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͙͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟Σ ͊͒͊ͨͭ͊ͼ͜ΎΣ ͊͊͒͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ 
͍ͫͨͨͪ͊͜ͼΎ ͘ ͙ͪͦ͒ͤͦΌΦ 

  

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˽͔ͪ΄͙͚ ͔ͭ͊ͨ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͙͗ͭͭΎ ͙͙͙͒ͭͤ 

ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟Σ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘͜ ͙͍ͨͪͫͭͦͫͯ͊ͤͤΎͣ ͒ͦ ͍͙ͤͦͻ ͍ͯͣͦΣ ͔͙ͪ͗ͣͯΣ 

͍͙͒ͤͦͫͤ͜ ͘͜ ͙͙͒ͦͪͦͫͣ͡ ͚ ͍͙ͤͦͻ ͺͦͪͣ ͍͊͘Ίͣͦ͒͜͝ ͘ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡ ς ͭͦ͋ͭͦΣ 

͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ Ί ͙͒ͦͫͭΈ ͙ͫ͊͒ͤͣ͟͡ ͒͡Ύ ͙͙͙͒ͭͤΦ ˤ͙ͻ͒͜ 

͘͜ ͙͙ͪͦ͒ͤΣ ͔͒ ͔ͣ͊ͤ͡Έ͊͟ ͡Ό͙͒ͤ͊ ͨͦ;͍ͯ͊ΊͭΈͫΎ ͊͘ͻ͙΅͔ͤͦΌΣ ͙͍ͨͪͫͭͦͫͦ͊ͤͦΌ ͒ͦ 

͔͍͙ͨͤͻ ͍ͯͣͦ Ύ͟ ͺ͙͘͜;ͤͦΣ ͭ͊͟ ͜ ͙ͨͫͻ͜;ͤͦΣ ͯ ζ͍͔͙͙͚͟͡ ͍ͫͭ͜η ͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ 

ͤ͊͘;͎ͤͦͦ ͔ͫͭͪͫͯΦ ˽͔͔͎ͪ͋͜ ͊͒͊ͨͭ͊ͼ͜͝ ͙͙͙͒ͭͤ ͭͯͭ ͔ͣͦ͗ ͍͍͙͒͋ͯ͊ͭͫ͜Ύ ͘ ͪͤͦ͘͜Ό 

͙͍ͭͪ͊ͫͭ͜͡Ό ͭ͊ ͨͪͦΎ͍͙͊ͣΣ ͍͒ͤͦͫͤͦ͜ ͯͫͨ͜΄ͤͦ ;͙ ͫ͊͒ͤͦ͟͡Φ ˽͙ͭ͊ͤͤΎ ͊͒͊ͨͭ͊ͼ͜͝ 

͔͚͒ͭ͜ ͒ͦ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͍͙͒ͦͫ͒͗ͯ͊͜͡͡ ͔ͫͨͼ͙͊ͫͭ͜͜͡ ͙ͪͤ͘͜ͻ ͍͍ͪͤ͜͜Υ 
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͔͍͎͙ͤͪͦͨ͊ͭͦͦ͡Σ ͔͎͎͙ͨ͒͊ͦ ό˿Φ x ͍ͯͪͫͦ͊Σ ˻Φ ́ ͊͟;ͯ͟ ͜ ˹Φ ˽ ͍͊ͯ͡΅͔ͤͦ͟ύΣ ͺ͎͙ͦͦ͘͜͜͡Σ 

͔͙ͨ͒͊ͭͪ͜Σ ͙ͨͫͻ͎͙ͦͦ͡ ό˶Φ x ͔͊ͫ͊ͤͼΈύΦ ͔̇ ͍͔ͯͣͦͤͦ͘͡ ͎͙͙͋ͤͦ͡Ό ͔ͨͪͦ͋ͣ͡Σ Ύ͟͜ 

͍ͨͦΩΎ͊ͤ͘͜ ͘ ͨͪͦͼ͔ͫͦͣ ͙͍ͨͪͫͭͦͫͯ͊ͤͤΎ ͒ͦ ͍͙ͤͦͻ ͍ͯͣͦ ͙͗ͭͭΎ.  

͔̂ͨͪ΄͔ ͔ͭͪͣͤ͜ ζ͊͒͊ͨͭ͊ͼ͜Ύη ͍͋ͯ ͍͔͔͙͚ͯ͒ͤ ͔ͤͣ͜ͼΈ͙ͣ͟ ͺ͎ͦͦͦͣ͘͜͜͡ 

˥Φ s ͔ͯ͋ͪͭͦͣ ͯ муср ͪͦͼ͜Σ ͔͒΅ͦ ͨͤ͘͜͜΄͔ ͨͦ;͍͊ ͙͍͙ͯ͗͊ͭͫΎ ͍ ͎͋ͦͦ͜͜͡;ͤͦͣͯ 

͔͊ͫͨͭ͟͜ Ύ͟ ͙͍ͨͪͫͭͦͫͯ͊ͤͤΎ ͙͍͙͗ͻ ͎͍ͦͪ͊ͤͣ͘͜͜ ͒ͦ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Φ 

̂ ͔ͦͤͭͫͭ͟͟͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟ ͨͦͤΎͭͭΎ ζ͊͒͊ͨͭ͊ͼ͜Ύη ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͯ 

͍͘ΩΎͯ͘͟ ͘ ͔͍͙͙ͨͤͣ ͔͙ͨͪͦ͒͊ͣ͜ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͡Ό͙͙͒ͤΦ ˭͔ͦͪͣ͊͟Σ 

͍͙ ͻ͍͔ͦ͊ͭ͜͡ ͎ͪͯͨ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟ ͍ͫͭͯͪ͋ͦ͊ͤ͜ ͙ͭͣΣ Ύ͟ ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͚ͤ͊͋͜͡Έ΄ 

͙ͫͨͪΎ͙͍ͭ͜͡ ͍͙ͯͣͦ ͒͡Ύ ͍͙͊ͤͤ͘͟Ύ ͔͚͒ͭ͜ ͯ ͊͊͒͘͟͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͔ͦͭ͗Σ 

ͤ͊ͪ͊͘͜ ͒͊ͤ͊ ͔ͨͪͦ͋ͣ͊͡ Ί ͒ ͙ͦͫͭΈ ͊ͭͯ͊͟͡ΈͤͦΌΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˿ͦͼ͊͜͡Έͤͦ-͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ ͊͒͊ͨͭ͊ͼ͜Ύ ͋ͯ͊͡ 

͔ͨͪͦ͋ͣͦ͡Ό ͔͒ͦͫ͒͗ͤ͜͡Έ ΅͔ ˶Φ ʕ ͙͎ͦͭͫΈ͎ͦͦ͟Σ Ύ͙͚͟ ͍͙ͤ͊͘;͍͊Σ ΅ͦ ͼ͔ Ύ͍͙΅͔ 

ͨͦ͡Ύ͎͊Ί ͯ ͍͊͘Ίͣͤͦͣͯ ͙͍ͨͪͫͭͦͫͯ͊ͤͤ͜ ͡Ό͔͚͒ ΄͡Ύͻͦͣ ͍͊ͫͦ͘ΊͤͤΎ ͔͚ͪͦ͡Σ ͤͦͪͣΣ 

͍ͫͨͦͫͦ͋͜Σ ͺͦͪͣ ͍͊͘Ίͣͦ͒͜͝ ͍ ͔͍͙ͨͤͻ ͍ͯͣͦ͊ͻΦ ́͊͟Σ ͡Ό͙͒ͤ͊ ͫͨͦ;͊ͭͯ͟ ζ͍ͻ͙ͦ͒ͭΈη ͯ 

͎ͪͯͨͯΣ ͙͍ͨͪͫͭͦͫͦͯΊͭΈͫΎ ͒ͦ ͔ͤ͝Σ ͪͦ͒͘͜͡ΎΌ;͙ ͔͔ͨͪͦͤ͊ͤͤ͟Ύ ͚ ͯΎ͍͔ͤͤ͡Ύ ͝͝ ;͔͍ͤ͜͡Σ ͊ 

ͨͦͭͣ͜ ͍͙͍ͨ͊͡Ί ͤ͊ ͙ͤͻΣ ͣͤ͘͜ΌΌ;͙ ͝ͻͤ͜ ͎ͨͦ͡Ύ͙͒ όˤ·͎͙͚ͦͭͫ͟Σ ͫΦ мрлύΦ ˽ͪͦͼ͔͙ͫ 

͍͙͊ͤͤ͘͟Ύ ͔ͫ͊ͣ ͔͚͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟ ͒ͦ ͍͎ͤͦͦͦ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ 

͔͒ͭ͊͡Έͤͦ ͎ͪͦ͘͡Ύͤͯͭ͜ ͚ ͯ ͫͯ;͙͊ͫͤͻ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪ͊ͼΎͻ ό͙ͤ͊ͨͪ͊͒͟͡Σ 

˹Φ ˸ ͍͔͊ͦ͟ͼΈͦ͟͝Σ ˬΦ ˸ ͊ͼ͔ͤͦ͟Σ ˻Φ ˹ ͯͪΊΊ͍ͦ͝Σ ˱Φ ́ ͔͔ͪ΅͔ͤͦ͟Σ ˻Φ ̊ ͍͊ͭ͊ͦͦ͡͝ ͭ͊ 

͎͋͊͊ͭΈͦͻ ͤ͜΄͙ͻύΦ ˣ͙ͯ͡ ͭ͊ͦ͗͟ ͍͙ͤ͊͘;͔ͤ͜ ͍ͪͤ͜͜ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͚ ͙ͦͤ͊͘͟ ͔͎͎ͦͦ͟͡ ͭ͊ 

͎ͫ͊͒ͤͦͦ͟͡ ͔͔͎ͨͪ͋ͯ͜ ͊͒͊ͨͭ͊ͼ͜͝ ͙͙͙͒ͭͤ ό˭Φ ˴ ͦ΅͔Ί͍͊Σ ˤΦ ˸ ͯ΄͙ͤͫΈ͙͚͟Σ ˿Φ ́ ͔ͨ͡Ό͟ύΦ 

˹Φ ˸ ͍͔͊ͦ͟ͼΈ͊͟ ͯ ͍͚ͫͦ͝ ͪͦ͋ͦͭ͜ ͚͒͜΄͊͡ ͍͙͍ͫͤͦͯ͟ ͨͪͦ ͔ͭΣ ΅ͦ ͍ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͙ͣͤ͘͜ 

ͫͦͼ͊͜͡Έ͙ͤͻ ͍͙͒ͤͦͫͤ͜ ό΅ͦ ͻ͔͊ͪ͊ͭͪͤͦ͟ ͒͡Ύ ͔ͨͪͦ͒ͯ͜ ͍ͫͭͯͨͯ ͒ͦ ͙͒ͭΎ;͎ͦͦ ͫ͊͒͊͟ύ ͯ 

͔͚͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟ ͍͙͙ͤ͊͟ΌͭΈ ͤ͊͘;ͤ͜ ͭͪͯ͒ͤͦ΅͜Σ ͙ͨͪ ͼΈͦͣͯ ͔ͫ͊ͣ ͍ ͔ͨͪͦ͒͜ 

͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͙͍͊ͭͤͦ͟ ͍͙͍ͪͦ͊͘ΌͭΈͫΎ ͍ͦͫͤͦͤ͜ 

͙ͦͫͦ͋ͫͭͫͤ͜͜ Ύͦͫͭ͟͜Σ ͍͒͜ Ύ͙͟ͻ ͋͜͡Έ΄ͦΌ ͣͪͦ͜Ό ͔͙͊͗ͭ͘͡Έ ͍͔ͯͫΈ ͨͦ͒͊͡Έ΄͙͚ 

͙ͨͫͻ͜;͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͜ ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͔ͣ͊ͤ͡Έͦ͟͝ ͡Ό͙͙͒ͤΦ ˢ͔͡ ͯ ͍͘ΩΎͯ͘͟ ͘ 

͍͒ͫͯͭͤͫͭ͜͜Ό ͙͋͘͡Έ͙͟ͻ ͒͡Ύ ͙͙͙͒ͭͤ ͡Ό͔͚͒Σ ͣͤͦ͘͜Ό ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͦͭͦ;͔ͤͤΎΣ 

͍͙͘;͙ͤͻ ͍ͯͣͦ ͜ ͙ͪͭͣͯ ͙͗ͭͭΎΣ ͍ͦͤ͊ ͔͔͍ͨͪ͋ͯ͊Ί ͍ ͙͍ͭͪͦ͗ͤͦͣͯ ͫͭ͊ͤ͜Σ Ύ͙͚͟ 

͍͙ͤ͊͘;͊Ί ͝͝ ͔ͣͦͼ͚ͤͯ͜ ͔ͤ͊ͨͪͯ͗ͤͫͭ͜Έ ό˸͍͔͊ͦ͟ͼΈ͊͟Σ нллмύΦ ˣ͙ͯ͡ ͭ͊ͦ͗͟ ͎ͯ͊͊͘͜͡-

͔ͤͤͦ ͍͙ͤ͊͘;͔ͤ͜ ͎͍ͦͦͤ͜͡ ͙ͨͪ;͙͙ͤ ͙͍ͭͪ͊ͦ͡͝ ͭ͊ ͫ͊͒ͤͦ͟͡͝ ͊͒͊ͨͭ͊ͼ͜͝ ͙͙͙͒ͭͤΣ 

͔ͦͪͣ͊͘͟Σ ͍͙͍ͨ͡ ͔͎͎͍ͨ͒͊ͦ͜ ͜ ͔͙ͪ͗ͣͯ ͒͜Ύ͡Έͤͦͫͭ͜ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ 

ό̐Φ s ͡Ί͔ͫ͟Ί͍͊ύΤ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔͒͊͒͊ͨͭ͊͘ͼ͜͝Σ ͍ͨͦΩΎ͊ͤ͘͜ ͘͜ ͫͭ͊ͭͭΌ ͔͚͒ͭ͜ ͔͊͗ͤͦ͘͡ ͍͒͜ 

͙ͪͤ͘͜ͻ ͦ;͍ͯ͊ͤ͜͟Έ ͋͊ͭΈ͍͟͜ ͍͙ͻ͍ͦ͊ͤͼ͍͜ όˢΦ ˭ ͊ͻ͍͊ͪͦύΤ ͔͊͗ͤͫͭ͘͜͡Έ ͎͒͊ͤͦͦ ͨͪͦͼ͔ͫͯ 

͍͒͜ ͍͍͙ͦ͜͟ͻ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ό́Φ ˽ ͙ͪ͋ͦͪ͊ύ ͭͦ΅ͦΦ 
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˸͔ͭ͊ ͫͭ͊ͭͭ͜Φ ̂ ͍͘ΩΎͯ͘͟ ͘ ͍͙͔͙͊͒ͤͣ͟͡ ͍͙΅͔ ͙ͣ ͍͙ͤ͊͘;͙͙͡ ͔ͣͭͦΌ ͫͭ͊ͭͭ͜ 

͍͙Ύ͍͙͙ͭ ͍͙ͯͣͦ ͯͫͨ͜΄ͤͦ͝ ͊͒͊ͨͭ͊ͼ͜͝ ͔͚͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟ ͒ͦ ͊͊͒ͯ͘͟͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͚ ͔͔͍͙͙ͨͪͪͭ͜ ͝ͻ ͔ͺ͔͙͍ͭͤͫͭ͟͜ΈΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͊ͤ͊͘͜͡ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͜ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͔͔͒͗ͪ͡Σ 

͙͍͙ͤͦͪͣ͊ͭͤͻ ͔͍͒ͦͯͣͤͭ͟͜ ͭ͊ ͎͍͎ͨͪͦͪ͊ͣͦͦͦ ͚ ͔͙ͣͭͦ͒;͎ͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 

͙ͪͦ͋ͦͭ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͙͍͍ͦͭ͟͟͜͡ ͍͊͊͒͘͟͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͘ ͒ͭ͜Έ͙ͣ 

ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟Τ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͒ͭ͜Έ͙ͣΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍͒ͦͫ͒ͯ͜ ͙ͪͦ͋ͦͭ 

͍͙ͻ͍͔͍ͦ͊ͭ͜͡ ͜ ͔͙͍ͣͭͦ͒ͫͭ͜Σ ͔͍͊ͤͭͯ͊ͤͤ͟Ύ ͔͎͎͍ͨ͒͊ͦ͜ ͜ ͋͊ͭΈ͍͟͜Τ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

͔͙͙ͣͭͦ͒͟ ˹Φ ʕ ͊ͭͯͭͤͦ͜͝Τ ͟͜͡Έ͙͚ͫͤ͟͜ ͜ Ύ͙͚ͫͤ͟͜ ͊ͤ͊͘͜͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̂ ͻͦ͒͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͤ͊ͣ 

͍͙͙͍͍ͦͪͫͭͦͯ͊͊ͫ͟͡Ύ ͔͙ͣͭͦ͒͊͟ ζˤ͙ͤ͊͘;͔ͤͤΎ ͍ͪͤ͜Ύ ͊͒͊ͨͭ͊ͼ͜͝ ͔͚͒ͭ͜η ͊͘ 

˹Φ ʕ ͊ͭͯͭͤͦ͜Ό όˤ͙͊ͭͯͭͤ͊Σ нллоύΦ ˽͔͔͎ͪ͋͜ ͊͒͊ͨͭ͊ͼ͜͝ Ύ͟ ͨͪͦͼ͔ͫͯ ͍͙͍͒ͦͦ͘͡ ͨͤ͘͜͜΄͔ 

͍͙ͤ͊͘;͙͙ͭ ͍ͪͤ͜͜ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͒ͦ ͔͔͎ͨͪ͒ͣͭͤͦͦ ͚ ͫͦͼ͊͜͡Έ͎ͤͦͦ 

͔͔͍͙ͫͪ͒ͦ΅͊ ͊͊͒ͯ͘͟͡Φ ˨ͦ ͍͙ͦͫͤͦͤͻ ͙͔͍ͪͭͪ͟͜͝ ͻͦ͒ͯ ͊͒͊ͨͭ͊ͼ͜͝ ͍͊ͭͦͪ ͍͙͒ͤͦͫͭ͜ΈΥ 

͔ͣͦͼ͚͙͚ͤ͜ ͫͭ͊ͤ ͙͙͙͒ͭͤ όͫ͡Έ͙ͦ͘Σ ͨͦͫͣ͜΄͊͟Σ ͔͍͍͍͔͙͚ͤͪͤͦ͊͗ͤ͜ ͫͭ͊ͤΣ ͭͦ͋ͭͦ 

͚ͫͨͦ͟͜ ͣͤ͘͜ΌΊͭΈͫΎ ͫ͡Έ͙ͦ͊ͣ͘Σ ͜ ͍͙ͤ͊ͨ͊͟ύΤ ͻ͔͊ͪ͊ͭͪ͟ ͒͜Ύ͡Έͤͦͫͭ͜ ό͍͒ͫͯͭͤͫͭ͜͜Έ 

͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͤ͜΄͙͙ͣΣ ͍ͤ͊ͫ͒ͯ͊͜͡͡Έͤ͜ ͒͜͝Σ ͚ͫ͊ͣͦͫͭͤ͜͜ ͔͔ͨͪ͒ͣͭͤ͜ 

͊͋ͦ ͎͍ͪͦ͜͜ ͒͜͝ύΤ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͦͭͦ;ͯΌ;͙ͻ ͙͒ͦͪͦͫ͡ͻ ͜ ͍ͦ͒ͤͦͭ͜͟͜͡ ό͔͎͙͍͔ͤ͊ͭͤΣ 

͙͙͍͔ͨͦͭͤ͘ ͊͋ͦ ͍͎͊͊͘͜͡ ͚͔͋͊͒ͯ͗ύΤ ͍͙͍ͫͦ͡͡Ό͍͊ͤͤΎ ͨͪͦ ͔͋͊͗͊ͤΦ ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 

͒͊ͤͦ͝ ͔͙͙ͣͭͦ͒͟Σ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟ ͎͒ͦ͋ͪͦͦ ͭ͊ ΄͍͙͎͒ͦͦ͟ ͍͙͊ͤͤ͘͟Ύ ͙͙͙͒ͭͤ ͣͦ͗ͤ͊ 

͍͍͙͊͗͊ͭΥ ͚͙͚ͫͨͦͤ͟͜Σ ͍͍͍͔͙͚ͪͤͦ͊͗ͤ͜ ͔ͣͦͼ͚͙͚ͤ͜ ͫͭ͊ͤΣ ͙͍͊ͭͤ͟͜ ͒͜͝ ͨ͒͜ ;͊ͫ 

͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͘͜ ͔͔͍͙ͫͪ͒ͦ΅͔ͣ ͊͊͒ͯ͘͟͡Τ ͯͣͤͤ͜Ύ ͍͚͙ͯͭ͜ ͍ ͦͤͭ͊ͭ͟͟ ͘ ͙͙͒ͦͪͦͫͣ͡ 

͚ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡Τ ͍͙͍ͫͦ͡͡Ό͍͊ͤͤΎΣ Ύ͟͜ ͔ͤ ͍ͨͦΩΎ͊ͤ͘͜ ͘͜ ͎͙ͫͨͦ͊͒͊ͣ ͨͪͦ ͙͋͘͡Έ͙͟ͻΦ 

˽͊͡; ͙ͨͪ ͍͙͎͡Ύ͒͜ ͙͋͘͡Έ͙͟ͻΣ ͍͍͒ͣͦ͊͜ ͍͒͜ ͋ͯ͒Έ-Ύͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͎͙͍͔ͤ͊ͭͤ 

͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍͙ͻ͍͔ͦ͊ͭ͡Ύ ͚ ͍͙͍ͫͦ͡͡Ό͍͊ͤͤΎ ͤ͊ ͪ͊ͦ͘͘͟Υ ζ̆ͦ;ͯ ͒ͦ͒ͦͣͯηΣ ζ˨͔ 

ͣͦΎ ͣ͊ͣ͊ΚηΣ ͍͍͔͒ͪͭ͊͜ ͪ͊͒ͫͭ͜Έ ͙ͨͪ ͍͔͔ͨͦͪͤͤͤ͜ ͙͋͘͡Έ͙͟ͻ ς ͙ͨͦ͊ͤ͘͟͟ ͎ͭͦͦΣ ΅ͦ 

͍͙͊ͤͤ͘͟Ύ ͙͙͙͒ͭͤ ͒ͦ ͍ͯͣͦ ͙͒ͭΎ;͎ͦͦ ͫ͊͒͊͟ ͔͋ͯ͒ ͙͍͙ͭͪ͊ͣ͡ ͜ ͋ͦ͡Ό;͙ͣΦ 

˸͔ͭ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͒͊ͤͦ͝ ͔͙͙ͣͭͦ͒͟ ͍ ͤ͊΄ͦͣͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡Υ 

͙͎ͣͦͤͭͦͪͤ͜ ͔͔͎ͨͪ͋ͯ͜ ͊͒͊ͨͭ͊ͼ͜͝ ͍͙͙ͤͦͦͨͪ͋ͯ͡ͻ ͔͚͒ͭ͜ ͒ͦ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ 

͍͙ͦͫͭ͜ ͚ ͍͙͔͒ͤͤ͜͡Ύ ͍͍ͪͤ͜͜ ͝ͻ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜Φ ˭͍͊͒͊ͤͤΎΣ Ύ͟͜ ͍͙͍͙ͦͤͯ͊ͫ͟͡Ύ ͍ 

ͻͦ͒͜ ͔͔͙͔ͫͨͪͣͤͭͯ͟Υ  

1) ͍ ͙Ύ͍͙͙ͭ ͔͍͙͒͊͒͊ͨͭͦ͊ͤ͘ͻ ͔͚͒ͭ͜ ͘͜ ͔ͣͭͦΌ ͨͦͪ͊͟΅͔ͤͤΎ ͍ͪͤ͜Ύ ͝ͻ 

͔ͣͦͼ͚͎ͤͦͦ͜ ͎͋͊ͦͨͦͯ͡͡;;Ύ ͯ ͎ͪͯͨ͜Τ 

2) ͍ ͙ͤ͊͘;͙͙ͭ ͨͪͦͺ͙͊ͭ͜͟͡;ͤ͜ ͊͘ͻ͙ͦ͒ ͒͡Ύ ͙ͦͨͭͣ͊͘͜ͼ͜͝ ͨͪͦͼ͔ͫͯ ͊͒͊ͨͭ͊ͼ͜͝Τ 

3) ͪ ͙͙ͦͪͦ͋ͭ͘ ͔͔ͪͦͣͤ͒͊͟ͼ͜͝ ͒͡Ύ ͍͙ͻ͍͔͍ͦ͊ͭ͜͡ ͎͙ͪͯͨ ͚ ͋͊ͭΈ͍͟͜ 

͍͙ͻ͍ͦ͊ͤͼ͍͜ ΅ͦ͒ͦ ͔͎ͨͦ͡΄͔ͤͤΎ ͔͔͎ͨͪ͋ͯ͜ ͊͒͊ͨͭ͊ͼ͚͎ͤͦͦ͜ ͔ͨͪͦ͒ͯ͜ ͔͚͒ͭ͜ ͘ 

͙ͦͤ͊͊ͣ͘͟ ͔͒͊͒͊ͨͭ͊͘ͼ͜͝͝Φ 
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˽͔ͪ΄͊ ͔͔͍ͨͪͪ͊͜͟ ͔͔͎ͨͪ͋ͯ͜ ͊͒͊ͨͭ͊ͼ͜͝ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͍͙ͨͪͦͦ͒͊ͫ͡Ύ ͤ͊ ͨͦ;͊ͭͯ͟ 

͍͎ͤͦͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͪͦͯ͟Σ ͯ ͍͔͔ͪͫͤ͜Φ ˤ ͔͔ͦ͋ͫͭ͗ͤͤ͜ ͍͘Ύ͙͡ ͯ;͊ͫͭΈ ͯͫ͜ ͙͒ͭ͜Σ Ύ͟͜ 

͍͍͒͒ͯ͜͜ΌͭΈ ͎ͪͯͨͯΦ ˻͔͔͋ͫͭ͗ͤͤΎ ͍͙ͨͪͦͦ͒ͦͫ͡Ύ ͊͘ ͙͙ͭ͊ͣ͟ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟Υ ͫͦͤ 

ό͙͊ͫͤ͊ͤͤ͘ΎΣ ͻ͔͊ͪ͊ͭͪ͟ ͫͤͯΣ ͙͍ͭͪ͊ͫͭ͜͡Έ ͫͤͯύΤ ͔͙͊ͨͭͭ ͙͙͙͒ͭͤΤ ͔ͣͦͼ͚͙͚ͤ͜ ͫͭ͊ͤΤ 

͒͜Ύ͡Έͤͫͭ͜ΈΤ ͍͙ͤ͊;͙͟ ͍͊͘Ί͍͙ͣͦ͒ͤͦͫͤ͜ ό͘ ͙͙͒ͦͪͦͫͣ͡Σ ͘ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡ύΤ ͍͔ͣͦͤͤ͡ΎΦ 

˿͔͔͔ͨͦͫͭͪ͗ͤͤΎΣ ͍͔͔ͨͪͦ͒ͤ͜ ͙ͤ͊ͣ ͊͘ ͒ͭ͜Έ͙ͣ  ͯ ͎ͪ ͯͨ͜  ͍ ͔ͨͪ΄͜ ͒ͤ͜ 

͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͍͙͙͒ͦͦ͘͡͡ ͍͙ͨͪ͊͡Έͤͦ ͍͙ͤ͊͘;͙͙ͭ 

͊͘ ͻ͔͊ͪ͊ͭͪͦͣ͟ ͍͔͙ͨͦ͒ͤ͜͟ ͔ͤ͊͗ͤͫͭ͜͡Έ ͙͙͙͒ͭͤ ͒ͦ ͭ͜Ί͝ ;͙ ͤ͜΄ͦ͝ ͎͙ͪͯͨ ͊͘ 

͍͔ͪͤͣ͜ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜Φ  

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͍͙ͤ͊͘;͔ͤͤΎ ͍ͪͤ͜Ύ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͚ ͔ͤ͊͗ͤͦͫͭ͜͡ ͙͙͙͒ͭͤ ͊͘ 

ͻ͔͊ͪ͊ͭͪͦͣ͟ ͍͔͙ͨͦ͒ͤ͜͟ ͒ͦ ͔͍ͨͤͦ͝ ͎͙ͪͯͨ ͙ͨͦ͊͊͘͟͡Σ ΅ͦ ͤ͊ ͨͦ;͊ͭͯ͟ ͪͦͯ͟ ͘͜ 

͔͔ͫͪ͒ͤͣ͜ ͍͔ͪͤͣ͜ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͋ͯͦ͡ оо ҈ ͍͒͜ ͎͊͊͘͡Έͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͔͚͒ͭ͜Φ ˨͡Ύ 

ͼ͜Ί͝ ͎͙ͪͯͨ ͻ͔͙͚͊ͪ͊ͭͪͤ͟ ͔ͤͫͭ͊͋͜͡Έ͙͚ͤ ͔ͣͦͼ͚͙͚ͤ͜ ͫͭ͊ͤΥ ͍͙͚ͤͦ ͙ͨͦ͒ͪ͊ͤ͘͟ 

ό͙ͤ͊ͨͪ͊͒͟͡Σ ͣͤ͊͘͜ ͔͙͙ͪ͗ͣͤͻ ͔͍ͣͦͣͤͭ͜ύ ͙ͫͨͪ;͙ͤΎΊ ͍͔͔ͨͦͪͤͤͤΎ ͒ͦ 

͔͎͙͍͙ͤ͊ͭͤͻ ͔ͣͦͼ͚͙ͤ͜ͻ ͔ͪ͊͟ͼ͚͜Φ ˻͒ͤ͊͟ ͊͘ ͍͙ͯͣͦ ͔ͣͦͼ͚ͤͦ͜͝ ͙͙ͨ͒ͭͪͣ͜͟ 

͎͒ͦͪͦͫͦͦ͡ ͙͒ͭ͜ ͨͪͦΎ͍͡ΎΌͭΈ ͍ͨͤ͊͊͘͜͡Έͤͯ ͚ ͍͔͍ͨͦ͒ͤͦͯ͜͟ ͙͍͊ͭͤͫͭ͟͜ΈΣ 

͎ͤ͊ͣ͊͊ΌͭΈͫΎ ͙͍͙ͨͪͫͭͦͫͯ͊ͭͫΎ ͒ͦ ͍ͤͦͦ͝ ͙ͫͭͯ͊ͼ͜͝Φ  

˭ ͙ͤ͘Έ͙ͣ͟ ͍͔ͪͤͣ͜ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͋ͯͦ͡ ст ҈ ͔͚͒ͭ͜ ͍͒͜ ͎͊͊͘͡Έͤͦ͝ 

͟͜͡Έͦͫͭ͟͜Φ ˨͡Ύ ͙ͭ͊͟ͻ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͻ͔͙͊ͪ͊ͭͪͤͣ͟ ͍͋ͯ ͔͎͙͍͙͚ͤ͊ͭͤ ͔ͣͦͼ͚͙͚ͤ͜ 

ͫͭ͊ͤ όͫ͡Έ͙ͦ͘Σ ͨ͊͡;ύΣ ͍͒ͫͯͭͤͫͭ͜͜Έ ͔͙͊ͨͭͭͯΣ ͍͍͒ͣͦ͊͜ ͍͒͜ ͫͤͯΣ ͒͜Ύ͡Έͤͫͭ͜Έ ͍͒ͫͯͭͤ͜ΎΣ 

͔͔͍ͨͪ͊͗͊Ί ͔ͨͦͭͪ͋͊ ͯ ͍ͫͨͯ͊ͤͤ͜͟͜͡ ͘ ͙͋͘͡Έ͙͙ͣ͟ ͙͙͒ͦͪͦͫͣ͡Σ 

͍͊͘Ί͍͙͙ͣͦ͒ͤͦͫͤ͜ ͘ ͒ͭ͜Έ͙ͣ ͚ ͤ͜΄͙͙ͣ ͙͙͒ͦͪͦͫͣ͡ ͍͒ͫͯͭͤ͜͜Φ ˽͍͍ͪͦ͊ͤ͊ͯ͊͘͜͡΄͙ 

͔ͪͯ͘͡Έ͙ͭ͊ͭ ͔͔ͦ͋ͫͭ͗ͤͤΎΣ ͣͦ͗ͤ͊ ͙͙ͪͦ͋ͭ͘ ͍͙͍ͫͤͦͦ͟Σ ΅ͦ ͍ ͔͍͙͒͊͒͊ͨͭͦ͊ͤ͘ͻ 

͔͚͒ͭ͜ ͚ͤ͊Ύ͍ͫͪ͊͟͜΄͙͙ͣ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟ ͍͙Ύ͍͙͙ͫ͡ΎΥ ͨͦͪͯ΄͔ͤͤΎ ͔͙͊ͨͭͭͯΣ 

͔͙͚ͤ͊ͨͪͯ͗ͤ ͔ͣͦͼ͚͙͚ͤ͜ ͫͭ͊ͤΣ ͔ͨͪͦͭͫͭ ͯ ͍͔ͨͦ͒ͤ͜ͼ͜ ΅ͦ͒ͦ ͙͒ͦͭͪͣ͊ͤͤΎ 

͔͙͙ͪ͗ͣͤͻ ͔͍ͣͦͣͤͭ͜ ͙͒ͭΎ;͎ͦͦ ͫ͊͒͊͟Φ ́ͦ͋ͭͦΣ ͙͍͔ͫͭͪͦ͗ͤͫͭ͜Έ ͜ ͔ͣͦͼ͚͔ͤ͜ 

͔ͤ͊ͨͪͯ͗ͤͤΎ ͔͚͒ͭ͜ ͍͙͍͒͋͊͜ΌͭΈͫΎ ͤ͊ ͝ͻ ͨͦ͒͊͡Έ΄͚͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͨͪͦͭΎ͎ͦͣ 

͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͍ ͒ͦ΄͟͜͡Έͤͦͣͯ ͊͊͒͘͟͜͡Σ ͊ ͔ͤ͋͊͗͊ͤͤΎ ͙͍͙͒ͦͭͪͣͯ͊ͭͫΎ 

͔͙͙ͪ͗ͣͤͻ ͔͍ͣͦͣͤͭ͜ ͍ͨͪͦͦͯ͟Ί Ύ͍ͫͪ͊ͦ͟ ͍͙͔͙͚ͪ͊͗ͤ ͔ͣͦͼ͚͙͚ͤ͜ ͔ͨͪͦͭͫͭΦ  

˻͔ͭ͗Σ ͍ͦͤͫͭ͊ͭͯ͊͟͡Έ͙͚ͤ ͔ͭ͊ͨ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͨͦ͊͊͘͟ 

͔͔͍ͨͪ͊͗͊ͤͤΎ ͟͜͡Έͦͫͭ͟͜ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͘͜ ͙ͤ͘Έ͙ͣ͟ ͍͔ͪͤͣ͜ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͒ͦ 

͍ͯͣͦ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ ̒͟ ͪͦͯͣͦ͘͘͜͡Σ ͔͚͒ͭ͜ ͘͜ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ 

͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͔ͤ ͋ͯͦ͡ ͍͙Ύ͍͔ͤͦ͡Φ ˻;͔͍͙͒ͤͦΣ ΅ͦ ͔͔͍ͨͪ͊͗͊ͤͤΎ ͔͚͒ͭ͜ ͘͜ 

͙ͤ͘Έ͙ͣ͟ ͍͔ͪͤͣ͜ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͒ͦ ͍ͯͣͦ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͔ͨͦͭͪ͋ͯΊ 

ͨͦ͒͊͡Έ΄ͦ͝ ͙ͪͦ͋ͦͭΥ ͍͔ͨͪͦ͒ͦ͗ͤͤΎ ͔͔͔ͫͨͦͫͭͪ͗ͤΈ ͨ͒͜ ;͊ͫ ͔͙͙ͪ͗ͣͤͻ 

͔͍ͣͦͣͤͭ͜Σ ͍͔͔ͨͪͦ͒ͤͤΎ ͎ͦͪ͜Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͙͔͋͗ͤͤ͘͡Ύ ͘ ͍͙ͻ͍͔͔ͦ͊ͭͣ͡ ͭ͊ 

͙ͦ͒ͤͦͭ͊ͣ͜͟͡Σ ͦͤͫͯ͟͡Έͭ͊ͼ͚ͤ͊͜ ͪͦ͋ͦͭ͊ ͘ ͍͙ͻ͍͔ͦ͊ͭ͡Ύ͙ͣ ΅ͦ͒ͦ ͔͎ͨͦ͡΄͔ͤͤΎ 

ͨͪͦͼ͔ͫͯ ͊͒͊ͨͭ͊ͼ͜͝ ͔͚͒ͭ͜ ͒ͦ ͍ͯͣͦ ͙͒ͭΎ;͎ͦͦ ͊͊͒ͯ͘͟͡Σ ͍ͨͪͦͫͭ͊͜ ͋͊ͭΈ͍͟͜Φ 
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˨͙ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟ ͙͍ͦͫͦ͋ͦ͡ ͍͙͎ͣ͊͊ΌͭΈ ͍͔ͫͭͦͪͤͤΎ ͙͙͍͎ͨͦͭͤͦͦ͘ ͣ͊ͭͯ͟͜͡ 

͚ ͍͒͜;ͯͭͭΎ ͔͔͙͋ͨ͘͟Φ ˽͙ͪ;͙͙ͤ͊ͣ ͼΈ͎ͦͦΣ ͙͍ͣͦ͗ͦ͡Σ Ί ͍͔ͤͦ ͔͔͍͙ͫͪ͒ͦ΅͔Σ ͍ Ύ͔͟ 

ͨͦͭͪ͊ͨ͡ΎΊ ͍͙ͤͦͦͨͪ͋ͯ͊͡ ͙͙͒ͭͤ͊Σ ͍͒ͫͯͭͤͫͭ͜͜Έ ͙ͪ͒ͤ͜ͻ ͜ ͙͋͘͡Έ͙͟ͻ ͡Ό͔͚͒ ͨͦͪͯ;Σ 

͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͙͍͙ͦͤͯ͊ͭ͟ ͍ͤͦ͜ ͍͙ͨͪ͊͊͡ ͍͔͙ͨͦ͒ͤ͜͟Σ ͍͍͔ͫͭ͊ͤͦͤ͜͡ ͯ ͎ͪͯͨ͜Φ 

˹͔ͫͭ͊͋͜͡Έ͙͚ͤ ͚ͤ͊ͫͭͪ͜ ͔͚͒ͭ͜ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͔ͭΣ ΅ͦ ͍͙ͦͤ ͍͒͜;͍ͯ͊ΌͭΈ ͎͊ͪͦͯ͘͘ ͘ 

͋ͦͯ͟ ͔͚͎ͤͤ͊ͦͣͦͦ͘ ͔͔͍͙ͫͪ͒ͦ΅͊ ό͔͚ͤͤ͊ͦͣ͊͘ ͒ͦͪͦͫ͊͡ ͡Ό͙͒ͤ͊ ͘ ͎ͯ;͙ͤͣ 

͎ͦͦͫͦͣ͡ ͜ ͔͙͙ͤͪͦͯͣͣ͘͘͜͡ ͍͙͎͙ͣͦ͊ͣΣ ͍͔͙͊͟͡ ͎͙͍͊͊ͫ͊͡͡ ͣͤ͊ͭ͊͟͜Σ ͔͒ ͎͋͊͊ͭͦ 

͍͙ͤͦͻ ͔͔͍ͨͪ͒ͣͭ͜Σ ͔͚ͤͤ͊ͦͣ͘͜ ͙͒ͭ͜ ͨͦͪΎ͒ύΤ ͔ͤͫͺ͍ͦͪͣͦ͊ͤ͊ ͍͋͊ͦ͊͘ ͍͒ͦͪ͊͜Φ 

ˤ͒ͫͯͭͤͫͭ͜͜Έ ͯ͒ͦͣ͊ ͫͭ͊͋͜͡Έ͎ͤͦͦ ͔͙ͪ͗ͣͯ ͒ͤΎ ͭ͊ͦ͗͟ ͍ͨͪͦͦͯ͟Ί ͭͪͯ͒ͤͦ΅͜ ͍ 

͔͔͎ͨͪ͋ͯ͜ ͊͒͊ͨͭ͊ͼ͜͝Φ 

˽͍͍ͪͦ͊ͤ͊ͯ͊͘͜͡΄͙ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͭ͊ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͔͒͗ͪ͊͡Σ ͍͍ͨͪͦ͜΄͙ 

͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͪͦ͋ͦͭͦΌ ͔͎͎͍ͨ͒͊ͦ͜ ͯ ͎ͪͯͨ͊ͻ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟Σ ͙ͣ ͍͙͙͙͒͜͡͡ 

͚͍͙͍ͤ͊͊͗͜͡΄͜ ͍͙ͯͣͦ ͚ ͤ͊ͨͪΎ͙ͣ ͙ͪͦ͋ͦͭ ͍͙ͻ͍͔ͦ͊ͭ͡Ύ ͍ ͊͒͊ͨͭ͊ͼ͚͙͚ͤ͜ ͔ͨͪͦ͒͜Σ 

Ύ͟͜ ͨͦ͡Ύ͎͊ΌͭΈ ͯΥ 

1) ͍ ͊͘Ίͣͦ͒͜͝ ͫͣ͜Ω͝ ͭ͊ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Υ ͙ͤ͊͒͊ͭ 

͋͊ͭΈ͊ͣ͟ ͙ͨͦͪ͊͒ ΅ͦ͒ͦ ͙͒ͦͭͪͣ͊ͤͤΎ ͔͙ͪ͗ͣͯ ͒ͤΎΣ ͯͭͦ;͙͙ͤͭΣ ΅ͦ ͍ ͙͙͙͒ͭͤ ͣ͊ΌͭΈ 

͙͋ͯͭ ͫͺ͍ͦͪͣͦ͊ͤ͜ ͍͙ͤ͊;͙͟ ͎͍͍ͫ͊ͣͦͦ͋ͫͯͦͯ͊ͤͤ͡ΎΣ ͙͙͙ͤ͊͋ͭ͘͡ ͍͙ͯͣͦ ͊͊͒ͯ͘͟͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͒ͦ ͒ͦͣ͊΄ͤ͜ͻΣ ͺ͍͙ͦͪͣͯ͊ͭ ͍ ͙͙͙͒ͭͤ ͙͙͍ͨͦͭͤ͘͜ ͍͙ͯͫͭ͊ͤͦ͟Τ 

2) ͯ ͔ͫͯͤͤͤΎ ͙ͨͫͻ͔ͦͣͦͼ͚͎ͤͦͦ͜ ͔ͤ͊ͨͪͯ͗ͤͤΎΣ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͔ͣͦͼ͚͎ͤͦͦ͜ 

ͦͤͭ͊ͭͯ͟͟ ͘ ͙͙͒ͭͤͦΌΣ ͍͎ͯ͊͊ ͒ͦ ͔ͨͦͭͪ͋ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͦ ͙͍͔͚ͫͦ͋ͦͫͭ͡ ͙͙͙͒ͭͤΤ 

3) ͫ ͍͔ͭͦͪͤͤΎ ͍ ͼͦͣͯ͜͡ ͔ͣͦͼ͚ͤͦ͜-͙͙͍ͨͦͭͤͦ͘͝ ͊ͭͣͦͫͺ͔͙ͪ ͍ ͙͒ͭΎ;ͦͣͯ 

͔͙͍ͦͭ͟͟͜͡Φ 

ˢ͙͋ ͔ͤ ͋ͯͦ͡ ͙͒ͫͦͣ͟ͺͦͪͭͯΣ ͙͙͒ͭͤͯ ͫͨͦ;͊ͭͯ͟ ͪ͊͟΅͔ ͙͊͘͡΄͙͊ͭ ͍ ͊͊͒͘͟͜͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͟͜͡Έ͊͟ ͎͙ͦ͒ͤΣ ͊ ͔ͤ ͤ͊ ͍͙͚ͨͦͤ ͔͒ͤΈΦ ˽ͦͭͣ͜ ;͊ͫ 

͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͍ͨͦͫͭͯͨͦͦ ͋͘͜͡Έ΄͍͙ͯ͊ͭΦ ́͊ͦ͗͟ ͫ͒͜͡ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ 

ͤ͊͒ͻ͔ͦ͒͗ͤͤΎ ͍ͤͦ͊;͍͟͜ ͯ ͎ͪͯͨͯΣ ͍ͦͤͦ ͣ͊Ί ͙͋ͯͭ ͍͙ͨͦͫͭͯͨͦͣ ό͔ͤ ͋͜͡Έ΄͔ мς

2 ͦ ͫ͋͜ ͤ͊ ͙͔ͭ͗͒ͤΈύΣ ͔͊͒͗ ͒ͭ͜Ύͣ ͙͔ͨͪͭ͊ͣ͊ͤͤ ζ͔ͣͦͼ͚͔ͤ͜ ͔͊ͪ͊͗ͤͤ͘Ύη όͻͭͦͫΈ 

ͨͦ;͙ͤ͊Ί ͙ͨ͊͊ͭ͟͡Σ ͤ͜΄͜ ͨ͒͜ͻͦͨ͡ΌΌͭΈ όˤ͔ͫ ͨͪͦ ͊͒͊ͨͭ͊ͼ͜ΌΣ нллпΣ ͫΦ тύΦ  

˨͡Ύ ͤ͘ΎͭͭΎ ͙ͨͫͻ͔ͦͣͦͼ͚͎ͤͦͦ͜ ͔ͤ͊ͨͪͯ͗ͤͤΎ ̐Φ ˬ ͔ͪ͒Ί͍͊ ͔͔ͪͦͣͤ͒ͯ͟Ί 

͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔͍ͨͤ͜ ͔͙ͣͭͦ͒ ͭ͊ ͙͚͙ͨͪͦͣΣ Ύ͟͜ ͍͔͔ͤ͊͒ͤ͜ ͙ͤ͗;͔Φ 

˱͎͙ͪ ͘ ͍ͦ͒ͦΌ ͜ ͨͫͦͣ͜͟Φ ̇͜ ͎͙ͪ͜ ͔͒ͦ͋ͪ ͍͙͍ͪͦ͊͘ΌͭΈ ͙ͣͦͭͦͪͯ͟ ͪͯ͟ ͔͚͒ͭ͜Σ ͔͊͡ 

͍ ͔ͨͪͦ͒͜ ͊͒͊ͨͭ͊ͼ͜͝ ͍ ͍ͦͫͤͦͤͦͣͯ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͝ͻ ͒͡Ύ ͚͙͍͙͊ͫͨͦ͘͟͜͡ͻ ͜ 

ͪͦͫ͊͋͘͡͡ΌΌ;͙ͻ ͚͒͜Σ ͦͫ͟͜͡Έ͙͟ ͍ͫͭͦͪΌΊͭΈͫΎ ͔ͤͦ͋ͻ͔͒ͤ͜ ͔͔͍͙ͫͪ͒ͦ΅͔Σ ͍ Ύͦͣͯ͟ 

͙͙͒ͭͤ͊ ͍͒͜;ͯΊ ͔͔ͫ͋ ͦͣ͟ͺͦͪͭͤͦ ͚ ͊͘ͻ͙΅͔ͤͦΦ ̂ ͭͤ͜͡Ό ͨͦͪͯ ͭ͊͟͜ ͎͙ͪ͜ ͔͎ͦ͟͡ ͣͦ͗ͤ͊ 

͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͤ͊ ͍͙ͯ͡ͼ͜Φ ˤ͔͙ͦͫͤ ͭ͊ ͍͙ͣͯ͘͟ ͋͊͗͊ͤͦ ͙ͣ͊ͭ ͯͭͦ͟;ͦ͟ ͨͫͯ͜͟ ͚ ͍͙ͦ͒ ͍ 

͙ͨͪͣ͜΅͔ͤͤ͜Φ ˨͡Ύ ͎ͦͪ͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͺ͙ͦͪͣ ͪͤͦ͘͜͝ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝ ͭ͊ ͦ͋ΩΊͣͯΣ 

Ύ͟͜ ͔ͤ ͋ΩΌͭΈͫΎΥ ͍͙ͦͪͦͤ͟Σ ͙ͦ͗͟͡Σ ͙ͫͭ͊Σ ͊ ͭ͊ͦ͗͟ ͎͎͜͜Ίͤ͜;ͤͦ ͔͔͋ͨ͘;ͤ͜ ͍͙͙͋͊ͪͤ͟ ͚ 

͙ͨͤͫͭ͜͜ ͔ͪ;͍͙͙ͦͤΦ ˨͙ͭ͜ ͣͦ͗ͯͭΈ ͙͙ͤ͊͋ͪ͊ͭ ͍ ͎͍ͯͣͦ͜ ͎ͪ͊͜΄͙͟ ͍ͦ͒ͯ ͚ ͍͙΄͍ͭͦͻ͍͙ͯ͊ͭ 
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͝͝ ͔͔ͫͭͪͯͣͤͣΣ ͙ͯͨ͊ͭ͟ ͯ ͍ͦ͒͜ ͎͍͙ͯͣͦͻ ͡Ύ͡Έͦ͟Σ ͙ͨͯͫ͊ͭ͟ ͨͦ ͍ͦ͒͜ ͙͙ͦͪ͊͋͟͟͡ ͭͦ΅ͦΦ ̂  

ͼ͔͚ ͔ͨͪͦ͒͜ ͣͦ͗ͤ͊ ͍͙͊ͫͭͦͫͯ͊ͭ͘ ͔ͣͭͦ͒ ζͨͫͦ͜;ͤͦ͝ ͔ͭͪ͊ͨ͜͝ηΦ ˽ͫͦ͜͟ ͫͭ͊͋ͯ͘͜͜͡Ί 

͔ͣͦͼ͚͙͚ͤ͜ ͫͭ͊ͤ ͜ ͣ͊Ί ;͍ͯ͒ͦͯ ͍͙͍͊ͫͭͫͭ͜͡Έ ζ͔͙͙͊ͣͭ͘͘͡η ͔͎͙͍ͤ͊ͭͤͯ ͙ͨͫͻ͜;ͤͯ 

͔͔͎ͤͪ͜ΌΦ ˤͫ͜ ͎͙ͪ͜ ͘ ͨͫͦͣ͜͟ ͣͦ͗ͤ͊ ͙͙ͪͦ͒ͭ͘͜͡ ͊͘ ͭͪΈͦͣ͊ ͤ͊ͨͪΎ͙ͣ͊ͣ ͍͙͙ͦͪͫ͟-

ͭ͊ͤͤΎΥ ͍ͨͤ͊͊͘͜͡Έͤ͜ όͨͤ͊͘͜ΌͭΈͫΎ ͺ͙͘͜;ͤ͜ ͍͙͍͊ͫͭͦͫͭ͜͡ ͦ͋ΩΊ͍ͭ͟͜ ͙͙ͨͪͪͦ͒ύΤ ͍ͤ͊-

;͊͡Έͤ͜ ό͍͙ͦͤ ͔͎ͨͦ͡΄ͯΌͭΈ ͨͪͦͼ͔ͫ ͍͊ͫͦ͘ΊͤͤΎ ͤ͊ͤ͘Έ ͙͙͒ͭͤͦΌύΤ ͨͪͦΊͭͤ͟͜ ό;͔͔ͪ͘ 

͙ͤͻ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ ͎͙͒͊ͤͦͫͭ͊͜͟Σ ͔ͦͪ͟͟ͼ͜Ύ ͚ ͍͙ͪͦͭͦ͘͟ ͙͙͙͒ͭͤύΦ  

˸ͦͤͦͭͦͤͤ͜ ͪͯͻ͙ ͙ͪͯ͊ͣ͟ ό͙͍ͤ͊ͤͯ͊ͤͤ͘Ύ ͔͟͜͡ͼΈ ͙ͨͪ͊ͣ͒͜͜͟ ͊͋ͦ ͯ͟͡Έͦ͟ ͘ 

͍͙ͦͭͦͪ͊ͣ ͤ͊ ΄ͤͯͪύΦ 

˿͙ͭͫ͊ͤͤ͟Ύ ͙͔͚ͫͭ͟ ͪͯ͟ ό͙͙͒ͭͤ͊ ͙ͫͭͫ͊͟Ί ͚ ͙ͪͦͭͫ͊͘͟Ί ͙ͪͯ͟ ͘ ͎ͪ͊͜΄ͦ͟Ό ͭ͊ 

ͫͯ͡ͻ͊ΊΣ Ύ͟ ͍ͦͤ͊ ͙ͨ΅͙ͭΈύΦ 

˸͊͡Ό͍͊ͤͤΎ ͺ͔͙ͦͣ͊ͫͭͪ͊ͣ͡Σ ͔͙ͣ͊ͪͪ͊ͣ͟Σ ͺ͙͊ͪ͋͊ͣΣ ͍ͦ͜͡ͼΎ͙ͣΦ 

˿ͯ͡ͻ͊ͤͤΎ ͔͎ͤͦͦͫͤͦ͡͝ ͚ͫͨͦͤͦ͟͜͝ ͙͙ͣͯ͘͟ όζ˾͊ͤͦ͟η ˩Φ ˥ ͙͎ͪ͊Σ ζ˴ͦͪͦ͡Έ 

͎͍ͤͦͣ͜η ̅Φ ̊ ͔ͯ͋ͪͭ͊Σ ζ˸͔ͦ͒͜͡Ύη ˴Φ ˥ ͡Ό͊͟ ύΦ 

˭͊ͤΎͭͭΎ ͘͜ ͫͣ͜ͻ͔ͦͭͪ͊ͨ͜͝ όˬ͔͔͍ͪ͒͊Σ нллтΣ ͫΦ нм-22).  

̒͟΅ͦ ͙͙͒ͭͤ͊ ͔ͤ ͚͔͒ ͤ͊ ͦͤͭ͊ͭ͟͟Σ ͭͦ ͣͦ͗ͤ͊ ͝͝ ͔͍͙͚ͨͤ ;͊ͫ ͔ͤ ;͙ͨ͊ͭ͜Σ ͔͊͡ 

ͨͦͭͣ͜ ͍ͨͦͫͭͯͨͦͦ ͙͙ͨ͒͋ͪ͊ͭ͜ ͙͊ͫͦ͋͘Σ Ύ͟͜ ͒ͦͨͦͣͦ͗ͯͭΈ ͍͙ͻ͍͔ͦ͊ͭ͡Ό ͚͙ͤ͊ͭ͘ 

ͨ͒͜ͻ͒͜ ͒ͦ ͔ͤ͝Φ ́͊ͦ͗͟ ͎͔ͤ͊͊ͦ͒͗ͤͤ͡Ό ͍͙͍͙͒ͦͪ͜͡ͻ ͍ͫͭͦͫͯͤ͟͜ ͙ͫͨͪΎΌͭΈ 

͙͍͍ͤ͒͒ͯ͊ͦ͊ͤ͘͜͜͜͜͡ ͍͔ͪͭ͊ͤͤ͘ΎΣ ͔͊͒͗ ͨͦͣͭͤ͊͜ ͙͍ͦͫͦ͋ͫͭ͜͡Έ ͔͚͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟ 

ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͍͙ͦͤ ͔ͤ ͪͦͯͣ͘͜ΌͭΈ ͎ͯ͊͊͘͡Έ͔͎ͤͤͦͦ ͍͔ͪͭ͊ͤͤ͘Ύ ζ͙͒ͭ͜ηΣ 

ͦͫ͟͜͡Έ͙͟ ͍ ͫͣ͜Ω͝ ͙͙͒ͭͤͯ ͙͟͡;ͯͭΈ ͨͦ ͔ͣͤ͜͜Σ ͍ͤ͊ͭ͜Έ Ύ͟΅ͦ ͍͔ͪͭ͊͘ΌͭΈͫΎ ͒ͦ 

͟͜͡Έͦ͟ͻ ͍͋ͪ͊ͭ͜ ͜ ͔͔ͫͫͭͪΦ ˨͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͪͦͯͣͤͤ͘͜Ύ ͔ͤ͊͗ͤͦͫͭ͜͡ ͒ͦ ͔͍ͨͤͦ͝ 

ͫͦͼ͊͜͡Έͤͦ͝ ͎͙ͪͯͨ ό͙ͤ͊ͨͪ͊͒͟͡Σ ͒ͦ ͍͍ͦͦ͜͟͝ ͎͙ͪͯͨ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ύ 

͔ͨͦͭͪ͋ͤ͜ ;͊ͫ ͜ ͙͍͊ͭͤ͊͟ ͪͦ͋ͦͭ͊ ͙͒ͦͪͦͫ͡ͻ ͘͜ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Φ 

́͊ͦ͗͟ ͍͙͙͒ͦ͒͊ͭͦͣ͟ ͍͙ͯͣͦ͊ͣΣ Ύ͟͜ ͒ͦͨͦͣͦ͗ͯͭΈ ͍͙ͻ͍͔ͦ͊ͭ͡Ό ͍ ͪͦ͋ͦͭ͜ ͘ 

͔ͣ͊ͤ͡Έ͙͙ͣ͟ ͍͙ͻ͍ͦ͊ͤͼΎ͙ͣΣ ͔ͣͦ͗ͣͦ ͍͙ͤ͊͊ͭ͘Υ 

1) ͋ͪ͘͜ ͙͒͊ͤͻ ͨͪͦ ͙͙͒ͭͤͯ ΄͡Ύͻͦͣ ͔͍͊ͤͭͯ͊ͤͤ͟Ύ ;͙ ͔͙͋ͫ͒͜ ͘ ͋͊ͭΈ͙͊ͣ͟Τ ͼΎ 

ͤ͜ͺͦͪͣ͊ͼ͜Ύ Ί ͔ͤͦ͋ͻ͒ͤͦ͜ΌΣ ͔͊͒͗ ͙ͭ͊ͣ͟ ;͙ͤͦͣ ͔͎͎ͨ͒͊ͦ ͔ͣͦ͗ ͙͒ͤ͊ͭͫ͘͜Ύ ͨͪͦ 

͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͔͙ͨͦ͒ͤ͜͟Σ ͫͭ͊ͤ ͍͒ͦͪͦ͘ΩΎΣ ͙ͭͪ͊͒ͼ͜͝ ͭ͊ ͔͙ͣͭͦ͒ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ ͫͣ͜Ω͝Τ 

2) ͦ ͚͔ͤ͊ͦͣͤͤ͘͡Ύ ͔͚͒ͭ͜ ͘͜ ͎͍͙ͪͯͨͦͣ ͔͔ͦͫͪ͒ͦͣ͟Υ ͙͙͒ͭͤ͊ ͣ͊Ί ͙ͤ͊ͭ͘Σ ͔͒ 

͎͍͙͚ͪͦ͜ ͯͭͦ͟;ͦ͟Σ ͔͒ ͝͝ ͣͫ͜ͼ͔ ͊͘ ͫͭͦͦͣ͡Σ ͔͒ ͝͝ ͗ͦ͜͟͡Σ ͔͒ ͔ͭͯ͊ͭͤ͊͡ ͣͤ͊ͭ͊͟͜Τ  

3) ͒ ͎ͦͨͦͣͦ͊ ͙͙͒ͭͤ͜ ͯ ͍͍͔ͫͭ͊ͤͦͤͤ͜͡ ͦͤͭ͊ͭͯ͟͟ ͘ ͙ͦ͒ͤͦͭ͊ͣ͜͟͡Σ ͙ͫͨͪΎͤͤΎ 

͙͔ͤ͗ͤͤ͘Ό ͦͤ͟ͺ͍ͭ͜͟͜͡ ͜ ͍͙ͪͦͭͯ͘͟ ͎͙ͪ ͨͦͪͯ;Σ ͭ͊ͦ͗͟ ͔͒ͦͪ;͙ͤͣ ͔͋ͯ͒ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͭͻ ͍͙͍͒͜ ͜ ͺͦͪͣ ͙ͪͦ͋ͦͭΣ Ύ͟͜ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͍͊͘Ί͍ͣͦ͘ΩΎͦ͘͟ 

ͣ͗͜ ͒ͭ͜Έ͙ͣ ό͔ͭ͊ͭͪ͊͊͘͜͡ͼ͜ΎΣ ͍ͫͨ͊ͤͤ͜Ύ ͔ͨͫͤ͜Έ ͭͦ΅ͦύΦ   

̋ͦ͋ ͊͒͊ͨͭ͊ͼ͚͙͚ͤ͜ ͔ͨͪͦ͒͜ ͙͙͙͒ͭͤ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟ ͚ͨͪͦ΄͍ͦ ͯͫͨ͜΄ͤͦΣ 

˹Φ ˭ ͊ͻ͍͊ͪͦ͊ ͨͪͦͨͦͤͯΊΥ ͎͋͊͊͘;͔ͤͤΎ ͦ͊͟͡ ͚͙ͤ͊ͦͣ͘ͻΤ ͍͊͘Ίͣͦ͒͜Ύ ͫͣ͜Ω͝ ͭ͊ ͊͊͒ͯ͘͟͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͙͒ͦͭͪͣ͊ͤͤ͜ ͍͎ͦ͒ͤ͊ͦͦͦ͟ ͔͙ͪ͗ͣͯ ͒ͤΎΤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 
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Ί͒ͤͦͫͭ͜ ͙͎ͪͦ͒ͤͤͦͦ ͭ͊ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͚ ͍͙͎ͣͦΣ Ύ͟͜ ͍͙͍ͫͯ͊ΌͭΈͫΎ ͔͔ͨͪ͒ 

͙͙͒ͭͤͦΌΤ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͪͤ͘͜ͻ ͺͦͪͣ ͜ ͍͙͍͒͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͍͍͙͒ͨͦ͒͊ͭͣͯͭ͜͜Έ 

͔ͨͦͭͪ͋͊ͣ ͭ͊ ͔͔ͤͭͪͫ͊ͣ͜ ͔͚͒ͭ͜Τ ͍͔ͫͭͦͪͤͤΎ ͙͙͍ͨͦͭͤͦ͘͝ ͊ͭͣͦͫͺ͔͙ͪΤ ͨͪͦͺ͔͚ͫͤ͊͜ 

ͦ͋ͤ͊ͤͫͭ͘͜͜Έ ͔͎͎ͨ͒͊ͦ͊ ͘ ͒͊ͤͦ͝ ͔͙͙ͨͪͦ͋ͣ͊ͭ͟͡ ό˭͊ͻ͍͊ͪͦ͊Σ нллсύΦ  

̂ ͚ͭͦ ͙͚ͫ͊ͣ ;͊ͫΣ ͤ͊ ͒ͯͣͯ͟ ˻Φ ˹ ͯͪΊΊ͍ͦ͝Σ ͙ͫͨͪΎΊ ͔͎͚͟͜͡ ͊͒͊ͨͭ͊ͼ͜͝ ͍ͤͦ͊;͍͟͜ 

͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͙ͭ͊͟ͻ ͍ͯͣͦΥ ͙͒ͦͭͪͣ͊ͤͤΎ ͎ͤͯ;͎ͦͦ͟ ͔͙ͪ͗ͣͯ ͒ͤΎ ͍ ͊͊͒͘͟͜͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ;͎ͭͦͦ͜͟ ς ͍͒ͦͣ͊Τ ͺ͍ͦͪͣͯ͊ͤͤΎ ͊͋ͦ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ 

͍͙ͤ͊;ͦ͟ ͎͍͍ͫ͊ͣͦͦ͋ͫͯͦͯ͊ͤͤ͡ΎΤ ͙ͫͨͪΎͤͤΎ ͍͙ͪͦͭͯ͘͟ ͍͙ͤ͊;ͦ͟ ͍͙ͦͤ͊ͤͤ͟Ύ ͎͍͙ͪͦ͜ͻ 

͚͒͜Τ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͍͙͒ͨͦ͒ͤͣ͜͜ ͔͔ͨͪ͒ͣͭͤͦ-͍͙͍ͪͦ͊͘͡Έ͙ͤͣ ͔͔͍͙ͫͪ͒ͦ΅͔ͣΤ 

͚͔͒ͫͤͤͤ͘͜Ύ ͍ͣͫͭͦͤͦ͘͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͚͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟Τ ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎ ͋͊ͭΈ͍͟͜ 

͘͜ ͒͊ͤͦ͝ ͔͙͙ͨͪͦ͋ͣ͊ͭ͟͡Τ ͍͔ͨͦͫͭͯͨͦ ͋͘͜͡Έ΄͔ͤͤΎ ͙͍ͭͪ͊ͦͫͭ͜͡ ͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͙͙͙͒ͭͤ 

͍ ͊͊͒͘͟͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ όͫͨͦ;͊ͭͯ͟  ς ͭ ͜͡Έ͙͟ ͎ͨͪͦͯ͡Ύͤ͊͟Σ ͎ͪ͊Τ ͨͦͭͣ͜ ς ͘  ͪ͊ͤͯ͟ 

͒ͦ ͦ͋͒ͯ͜Τ ͊ ͍͔͗ ;͔͔ͪ͘ ͟͜͡Έ͊͟ ͍͒ͤ͜ ͒ͦ͒͊Ίͣͦ ͦ͋͒͜Σ ͫͦͤ ͭ͊ ͤ͜΄͔ύΤ ͙͍ͣͦ͗ͫͭ͜͡Έ 

ͪͦ͘΄͙͔ͪͤͤΎ ͦ͊͟͡ ͙͋͘͡Έ͙͟ͻ ͡Ό͔͚͒Σ Ύ͟͜ ͙͍ͨͪͦ͒ΎͭΈ ͙͙͒ͭͤͯ ͒ͦ ͊͊͒ͯ͘͟͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ό͔ͤ ͭ͜͡Έ͙͟ ͣ͊ͣ͊Σ ͔͊͡ ͚ ͭ͊ͭͦΣ ͔ͫͫͭͪ͊Σ ͒͒ͯͫ͜Έ ς ͼ͔ ͔͎ͨͦ͡΄ͯΊ 

ͨͪͦ΅͊ͤͤΎύΤ ͍͔͔ͨͪͦ͒ͤͤΎ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͎͍͙ͪͦ͜ͻ ͔͍ͦͣͨͫ͟͟͜͡Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ 

ͪͦ͘΄͙͔ͪͤͤΎ ͦ͊͟͡ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍͙͔ͪͦ͋ͤͤ͡Ύ ͍͔͍͔ͨͤͤͦͫͭ͜Σ ͤ͘ΎͭͭΎ ͙͍ͭͪͦ͗ͤͦͫͭ͜Σ 

ͫͭͪ͊ͻ͍͜ ό˹ͯͪΊΊ͍͊Σ нллуΣ ͫΦ мтς18).  

˿Φ ́ ͔ͨ͡Ό͟ ͙ͪͦ͋͊͘͡ ͊͟ͼ͔ͤͭ ͤ͊ ͭͦͣͯΣ ΅ͦ ͔ͭͪ͋͊ ͨͦ-͍ͤͦͦͣͯ ͍͙͋ͯ͒ͯ͊ͭ 

͙͔ͫͫͭͣͯ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͔͚͒ͭ͜ ͍ ͍ͯͣͦ͊ͻ ͊͒͊ͨͭ͊ͼ͜͝Φ ˤͦͤ͊ ͍͙͙͒͊͜͡͡ ;͙͙ͦͭͪ 

͔ͫͭͯͨͤ͜ ͭ͊ͦ͟͝ ͙͔͙ͫͫͭͣΦ ˽͔ͪ΄͙͚ ͫͭͯͨͤ͜ΈΥ ͙͙͒ͭͤ͊ ͭ͊ ͣ͊ͣ͊ ς ͔ͤͨͦͭͪ͋ͤͦ͜ 

͍͔͒ͦͪͣ͜͟͡Ό͍͙͊ͭ ͙͙͒ͭͤͯ ͍͒͜ ͔ͣ͊ͭͪ͜Φ ˨͎͙͚ͪͯ ͫͭͯͨͤ͜Έ ς ͪͦ ͘΄͙͔ͪͤͤΎ ͦ͊͟͡ 

͚͙ͤ͊ͦͣ͘ͻ ͙͙͙͒ͭͤΦ ˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙ͣ͊ͣ ͚ ͔͎͎ͨ͒͊ͦ͊ ͙͙͒ͭͤ͊ ͫ͊ͣ͊ 

͔͔ͨͪͻ͙ͦ͒ͭΈ ͤ͊ ͔͚ͭͪͭ͜ ͫͭͯͨͤ͜ΈΥ ͝͝ ͨͦ;͙ͤ͊Ί ͼ͍͙͙͊ͭ͜͟ ͍͙ͤ͊ͦ͟͡΄ͤΊ ͔͔͍͙ͫͪ͒ͦ΅͔Σ 

͔͊͡ ͔ͤ ͙͍ͨͪ͊͋͡ΌΊ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͍͔͙͙ͪͦͫͤ͊ͣ͟Φ ˹͊ ;͔͍͔ͭͪͭͦͣͯ ͔ͫͭͯͨͤ͜ ͔ͭͪ͋͊ 

͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͤ͊ ͙͔ͫͫͭͣͯ ͍͙͒ͤͦͫͤ͜ ζ͙͙͒ͭͤ͊ ͭ͊ ͤ͜΄͜ ͙͒ͭ͜η ͚ ͺ͍͙ͦͪͣͯ͊ͭ 

͍͙ͨͪ͊͡Έͤ͜ ͙ͫͭͦͫͯͤ͟ ͣ͗͜ ͙͙ͤͣ ό͔́ͨ͡Ό͟Σ нллсΣ ͫΦ опύΦ 

˭͎͙͙͊͒ͭ͡ ͊͒͊ͨͭ͊ͼ͚͙͚ͤ͜ ͔ͨͪͦ͒͜ ͒ͦͨͦͣͦ͗ͯͭΈ ͎͙ͪ͜Σ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ 

͔ͣͦͼ͚ͤͯ͜ ͍͊͘Ίͣͦ͒͜Ό ͙͙͙͒ͭͤ ͘ ͙͒ͦͪͦͫͣ͡Φ ˩ͣͦͼ͚͔ͤ͜ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͍͙͙ͤ͊͟Ί ͤ͊ 

͍ͦͫͤͦ͜ ͫͨ͜͡Έ͙ͤͻ ͚͒͜Σ Ύ͟͜ ͍ͫͯͨͪͦͦ͒͗ͯΌͭΈͫΎ ͨͦͫͣ͜΄ͦ͟ΌΣ ͎͊͒ͤͦ͜͡Ό ͤͭͦͤ͊͜ͼ͜ΊΌΣ 

ͨͪͦΎ͍ͦͣ ͙ͭͯͪ͋ͦͭ ͒ͦ ͦ͗ͤͦ͟͝ ͙͙͙͒ͭͤΦ ˻͍͔ͫͤͦͤ ͍͊͒͊ͤͤ͘Ύ ͎ͦͪ͜ ͘͜ ͒ͭ͜Έ͙ͣ ͍ 

͊͒͊ͨͭ͊ͼ͚͙͚ͤ͜ ͔ͨͪͦ͒͜ ς ͎͙͙ͤ͊͊ͦ͒ͭ͡ ͍͙͍͒ͦͪ͜͜͡ ͙ͫͭͦͫͯͤ͟ ͣ͗͜ ͍͙ͻ͍͔͔ͦ͊ͭͣ͡ ͜ 

ͦ͗ͤͦ͟Ό ͙͙͒ͭͤͦΌΣ ͍͙ͨͦ͒͊ͪͯ͊ͭ ͻ͍͙͙͙ͤ͡ ͪ͊͒ͦͫͭ͜Σ ͍͙͙͙͊ͭ͟͟͡ ͙͙͍͔ͨͦͭͤ͘ 

͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙͒ͭΎ;͎ͦͦ ͫ͊͒͊͟Φ ˤ͙͎͙ͣͦ ͒ͦ ͙ͭ͊͟ͻ ͎ͦͪ͜Υ ͍͙ͦͤ ͣ͊ΌͭΈ ͙͋ͯͭ 

ͺͪͦͤͭ͊͡Έ͙͙ͤͣΣ ͙͍͙͙ͦͪͦͭͦͭͪ͊ͣ͟͟͡Σ ͔ͤ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͙͊ͣͤͤ͘͜͟Σ 

͔͍͙ͪͤͦͣ͟͜͟ ͎͙ͪ ͍͙ͫͭͯͨ͊Ί ͍͙ͻ͍͔ͦ͊ͭ͡ΈΦ 

̋ͦ͋ ͙͙ͨ͒ͭͪͣ͊ͭ͜ ͔ͣͦͼ͚͙͚ͤ͜ ͭͦͤͯͫ ͔͚͒ͭ͜Σ ˶Φ ˽ ͙͗ΈΎ͍ͤͦ͊ ͨͪͦͨͦͤͯΊ 

͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͎͙ͪ͜-͍͎͙ͪͦ͊͘Φ ˹͔ͦ͋ͻ͒ͤͦ͜ ͎͙ͨͪ͊ͤͯͭ ͒ͦ ͎ͭͦͦΣ ΅ͦ͋ ͙͒ͭ͜ ͍͙ͣ͜͡ 
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͎͙ͪ͊ͭ ͚ ͒͜Ύ͙ͭ ͚ͫ͊ͣͦͫͭͤͦ͜Σ ͊ ͙͚͒ͦͪͦͫ͡Σ Ύ͟ ͨͦͣ͜;͙ͤ͟ ͜ ͙ͨͦͪ͊͒ͤ͟Σ ͨ͒͊ͯ͘͜͟Ό;͙ ͜ 

ͨͦ͊ͯ͘͟Ό;͙Σ ͎͋͊͊͘;͍͍ͯ͊ ͎ͪͯ ό˽͙͗ΈΎ͍ͤͦ͊Σ нллоύΦ  

˾ͦ͋ͦͭ͊ ΅ͦ͒ͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔͎͎ͦͦ͟͡ ͔͔͎ͨͪ͋ͯ͜ ͊͒͊ͨͭ͊ͼ͚͎ͤͦͦ͜ ͔ͨͪͦ͒ͯ͜ ͍ 

ͻͦ͒͜ ͺ͍ͦͪͣͯ͊͡Έ͎ͤͦͦ ͔͔͙͔ͫͨͪͣͤͭͯ͟ ͚͒ͫͤ͘͜Ό͍͊͊ͫ͡Ύ ͍ ͙ͭͪ ͔͙ͭ͊ͨΦ ˽͔ͪ΄͙͚ 

͔ͭ͊ͨ ς ͒ͦ ͤ͊͒ͻ͔ͦ͒͗ͤͤΎ ͔͚͒ͭ͜ ͯ ͎͙ͪͯͨ ό͘ ͔ͣͦͣͤͭͯ ͙͊ͨͫͯ͘ ͙͙͙͒ͭͤ ͋͊ͭΈ͙͊ͣ͟ 

͒ͦ ͔ͨͪ΄͙ͻ ͍͍͙͒͒ͤ͜͜ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ύΦ ˨͎͙͚ͪͯ ͔ͭ͊ͨ ς ͔ͨͪͦ͒͜ 

͙͍ͭͪ͊ͫͭ͜͡Ό мл ͙͍ͭ͗ͤ͜ ͘͜ ͔ͣͦͣͤͭͯ ͤ͊͒ͻ͔ͦ͒͗ͤͤΎ ͔͚͒ͭ͜ ͯ ͎ͪͯͨͯΦ ͔͚́ͪͭ͜ ͔ͭ͊ͨ ς 

͍͔͔ͨ͒͒ͤͤ͜Ύ ͍ͨ͒ͫͯͣ͜͟͜ ͊͒͊ͨͭ͊ͼ͚͎ͤͦͦ͜ ͔ͨͪͦ͒ͯ͜Φ 

˾ͦ͋ͦͭ͊ ͘ ͋͊ͭΈ͙͊ͣ͟Σ Ύ͊͟ ͚͒ͫͤ͘͜Ό͍͊͊ͫ͡Ύ ͨͪͦͭΎ͎ͦͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͚͒ͭ͜ ͒ͦ 

͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͙͒ͭͫ͊͒͊͟ ͚ ͯͫΈ͎ͦͦ ;͊ͫͯ ͝ͻ ͊͒͊ͨͭ͊ͼ͜͝Σ ͔͔͊͋ͨ͘͘;͍ͯ͊͊͡ ͍͙ͦͤ͊ͤͤ͟Ύ 

͙ͭ͊͟ͻ ͍͊͒͊ͤ͘ΈΥ ͙ͤ͊͒͊ͭ ͔͒ͭ͊͡Έͤͯ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͨͪͦ ͪͦ͋ͦͭͯ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ 

͍͙ͦͫͭ͜Τ ͍͙Ύ͍͙͙ͭ ͔͔͙ͤͭͪͫ͜ ͚ ͔͙ͨͦͭͪ͋ ͔͚ͫͣ͜Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͭ͊ ͍͙͘;͙͟ 

͔͚͒ͭ͜Τ ͚͙͙ͦͤ͊ͦͣͭ͘ ͋͊ͭΈ͍͟͜ ͘ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣ ͨͪͦͻ͔ͦ͒͗ͤͤΎ ͒ͭ͜Έ͙ͣ 

͊͒͊ͨͭ͊ͼ͚͎ͤͦͦ͜ ͔ͨͪͦ͒ͯ͜Τ ͍;͙͙ͭ ͋͊ͭΈ͍͟͜ ͫͨͦͫͦ͋͊ͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͙͙͙͒ͭͤ ͒ͦ ͊͊͒ͯ͘͟͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Τ ͺ͍͙ͦͪͣͯ͊ͭ ͍ ͋͊ͭΈ͍͟͜ ͯͣͤͤ͜Ύ ͍͙͍͍͙͋ͯ͒ͦͯ͊ͭ ͙͙͍ͨͦͭͤ͘͜ 

͍͊͘Ί͙͙ͣͤ ͘ ͙͙͒ͭͤͦΌ ͍ ͊͒͊ͨͭ͊ͼ͚͙͚ͤ͜ ͔ͨͪͦ͒͜Τ ͺ͍͙ͦͪͣͯ͊ͭ ͍͙͍͒ͦͪ͜͜͡ ͍͙͙͒ͤͦͫͤ͜ 

ͣ͗͜ ͋͊ͭΈ͙͊ͣ͟ ͭ͊ ͍͙͙ͫͨͪͦ͋ͭͤ͊ͣ͜͜͟ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ ́͊͊͟ ͍ͫͨͨͪ͊͜ͼΎ 

͍͟͡Ό;͊͊͡ ͍͔͔ͨͪͦ͒ͤͤΎ ˨͍ͤ͜ ͍͙͙͒ͪͭ͜͟ͻ ͍͔͔͚͒ͪΣ ͔͍͊ͤͭͯ͊ͤͤ͟ΎΣ ͔͔͊͋ͨ͘͘;͔ͤͤΎ 

͔ͭͪ͊ͭͯͪͦ͜͡Ό ͘ ͙ͨͫͻ͎ͦͦ͜͡͝ ͔͚͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟ ͭ͊ ͝ͻ ͊͒͊ͨͭ͊ͼ͜͝ ͍ ͙ͪͤ͘͜ͻ ͊͊͒͊͘͟͡ͻΣ 

͍͙ͦͤ͊ͤͤ͟Ύ ͫͨ͜͡Έ͙ͤͻ ͨͪͦΊ͍ͭ͟͜ όͤ͊ ͪ͊ͦ͘͘͟ ζ˨ͪͯ͗ͤΎ ͙ͪͦ͒ͤ͊ηΣ ζ˸ͦ͝ ͔ͨͪ΄͜ ͒ͤ͜ ͍ 

͙͒ͭΎ;ͦͣͯ ͫ͊͒ͯ͟η ͭͦ΅ͦύΣ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͔ͤ ͊͋ͦ ͎͍͔ͪͯͨͦ ͦͤͫͯ͟͡Έ͍ͭͯ͊ͤͤΎ ͋͊ͭΈ͍͟͜ 

͍͙ͻ͍͔ͦ͊ͭ͡Ύ͙ͣΣ ͙ͨͫͻ͎ͦͦͦͣ͡Σ ͔͙ͣ͒;͙ͤͣ ͨͪ͊ͼ͍͙ͤͦͣ͜͟Σ ͋͊ͭΈ͍ͫ͟͜Έ͟͜ ͙͋ͦͪ͘Σ 

ͫͨ͜͡Έͤ͜ ͔͚ͫͣͤ͜͜ ͍ͫΎͭ͊Σ ͎͍͔ͦ͋ͦͦͪͤͤΎ ͍͒ͦͫ͒ͯ͜ ͋͊ͭΈ͍͟͜Φ  

˭͍͊͒͊ͤͤΎ͙ͣ ͙ͪͦ͋ͦͭ ͘ ͒ͭ͜Έ͙ͣ ͙͋ͯ͡Υ ͍͙͙ͫͭͦͪͭ ͔ͣͦͼ͚ͤͦ͜-͙ͫͨͪΎ͙͍ͭͯ͡ 

͊ͭͣͦͫͺ͔ͪͯ ͯ ͎ͪͯͨ͜Τ ͫͺ͍͙ͦͪͣͯ͊ͭ ͍ ͔͚͒ͭ͜ ͙͙͍ͨͦͭͤͯ͘ ͍ͯͫͭ͊ͤͦͯ͟ ͤ͊ ͊͊͒͘͟͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Τ ͚͙͙ͨͦͤ͊ͦͣͭ͘ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͙ͦ͒ͤ ͘ ͙ͦ͒ͤͣ ͜ ͎͙͒ͦͨͦͣͦͭ ͣ͝ 

͙͙͙͋ͭͫ͘͘͡ΎΤ ͫͺ͍͙ͦͪͣͯ͊ͭ ͍ ͙ͤͻ ͨͦ;ͯͭͭΎ ͍͔͍͔ͨͤͤͦͫͭ͜Τ ͙͙͙ͤͭ͘͘ ͍͔ͪͤ͜Έ 

͙͍ͭͪͦ͗ͤͦͫͭ͜Τ ͚͙͙ͨͦͤ͊ͦͣͭ͘ ͔͚͒ͭ͜ ͘͜ ͔͒Ύ͙͙ͣ͟ ͺ͊ͻ͍͜ͼΎ͙ͣ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ 

͍͙ͦͫͭ͜Φ ˩ͣͦͼ͚͙͚ͤ͜ ͦͤͭ͊ͭ͟͟ ͘͜ ͒ͭ͜Έ͙ͣ ͚͔͎ͤ͊͡΄͔ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͊͘ ͎͒ͦͨͦͣͦͦΌ 

͎͍͙ͪͦ͜ͻ ͙ͫͭͯ͊ͼ͚͜Φ ˻ͪ͜Ί͍ͤͭͯ͊ͤͤΎ ͍ ͔͔͍͙ͫͪ͒ͦ΅͜ ͎͍͎ͪͯͨͦͦͦ ͙ͨͪͣ͜΅͔ͤͤΎΣ ͔ͦͪͣ͊͘͟Σ 

͎͍͚ͪͦ͜͜ ͚͎ͦͦ ;͙͊ͫͭͤ͜Σ ͭ͊ͦ͗͟ ͤ͊͒͊Ί ͍͔͍͔ͨͤͤͦͫͭ͜ ͭ͊ ͊͘ͼ͍͊͜͟͡ΌΊΣ ͼΈͦͣͯ ͗ ͙ͫͨͪΎΊ 

͍͊ͫͦ͘ΊͤͤΎ ͍ͤ͊͘ ͔͔͍ͨͪ͒ͣͭ͜ ͜ ͙ͨͪͣ͜΅͔ͤΈΣ ͝ͻͤΈ͎ͦͦ ͙ͨͪͤ͊͘;͔ͤͤΎΦ ˢ͔͒͗ ͔ͫ͊ͣ ͍ 

ͪ͊ͤͤΈͦͣͯ ͍͜ͼ͜ ͡Ό͙͒ͤ͊ ͍͙͍;͊Ί ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔͔͎ͨͪ͒ͣͭͤͦͦ ͍ͫͭͯ͜ ͘ ͚ͤ͊͋͜͡Έ΄͙ͣ 

͔͔ͤͭͪͫͦͣ͜Σ ͜ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͙͍ͨ͡ ͙ͪͦ͋ͭ͘Έ ͼ͔͚ ͨͪͦͼ͔ͫ 

͔ͺ͔͙͍͙ͭͤͣ͟Φ ́ͯͭ ͍͊͒͊ͤͤ͘Ύ ͊͒͊ͨͭ͊ͼ͜͝ ͙͙͙͒ͭͤ ͭ͊ ͝͝ ͍͙ͦͫͭ͜ ό͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͘ 

͔͔͙ͨͪ͒ͣͭͤͣ ͍͒ͦ͟͜͡͡Ύͣύ ͨͦΊ͒ͤͯΌͭΈͫΎΦ ̂ ͻͦ͒͜ ͼΈ͎ͦͦ ͍͙ͻ͍͔ͦ͊ͭ͡Έ ͺͦͪͣͯΊ 

͍͙ͤ͊;͙͟ ͔͚͒ͭ͜ ͒͜Ύ͙ͭ ͚ͤ͊͋͜͡Έ΄ ͪ͊ͼͦͤ͊͜͡Έ͙ͤͣ ͫͨͦͫͦ͋ͦͣ ς ͭͦ͋ͭͦΣ ͍͙͍͙ͦͤͯ͊ͭ͟ ͒͜͝ 

͘ ͚͔ͤ͊ͣͤ΄͙͙ͣ ͺ͙͘͜;͙͙ͤͣ ͚ ͔͍͍͙͙ͤͪͦͣ ͙ͯͫ͘͡͡Ύ͙ͣΣ ͔͊͡ ͘ ͚ͤ͊ͪ͊͟΅͙ͣ 
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͔ͪͯ͘͡Έͭ͊ͭͦͣΦ ˿ͨ͜͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͙͙͙͒ͭͤ ͚ ͎͒ͦͪͦͫͦͦ͡ ͍͙ͨͦͤͤ͊ ͍͙ͫͭ͊͊ͭ ͍͔ͫ 

͋͜͡Έ΄ ͪͤͦͣ͊ͤͭͤͦ͘͜͜Ό ͭ͊ ͼ͍͊ͦ͜͟ΌΣ ΅ͦ͋ ͙ͤ͊͒͊ͭ ͤ͊ͤͤ͘Ύ ͨͪͦ ͍͔ͫ ͙͍͔ͣͦ͗͡ 

͎͍͋͊͊ͭͫͭͦ ͍ͫͨͦͫͦ͋͜ ͍͊͘Ίͣͦ͒͜͝ ͘ ͔͔͙ͨͪ͒ͣͭ͊ͣΦ  

̂ ͔ͨͪͦ͒͜ ͺ͍ͦͪͣͯ͊͡Έ͎ͤͦͦ ͔͔͙͔ͫͨͪͣͤͭͯ͟ ͍ ͍ͦͫͭͤ͜Ό ͪͦ͋ͦͭͯ ͎͙ͪͯͨ 

͍͍͍͙ͨͪͦ͊͒͗ͯ͊ͫ͡ΎΥ ͊ͤ͘ΎͭͭΎ ό͔͙͚ͪͦͪͦ͋ͤ͘͡ ͔ͦͣͨͫ͟͟͡ ͊ͤ͘ΎͭΈ ͤ͊ т ͙͍ͭ͗ͤ͜Σ ͤ͊ 

Ύ͙͟ͻ ͔͚͒ͭ͜ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦ ͚ͦͤ͊ͦͣ͘͡Ό͍͙͊͡ ͘ ͎ͪ͊͜΄͙͊ͣ͟Σ ͎͙ͪ͊ͣ͜Σ ͎ͪͯͨͦΌΣ 

͙͚͙ͨͪͦͣ͊ͣ ͍͊͘Ίͣͦ͒͜͝ ͙ͦ͒ͤ ͘ ͙ͦ͒ͤͣύΤ ͨ͊͡Έ;͙͍ͦ͟͜ ͎͙ͪ͜ ό͙ͫͨͪΎΌͭΈ ͊͒͊ͨͭ͊ͼ͜͝ 

͔͚͒ͭ͜Σ ͔͊͒͗ ͍͙ͦͤ ͍ͫͯͨͪͦͦ͒͗ͯΌͭΈͫΎ ͍͔͔͙͙ͫͣ͡ ͍ͪ͜΄͙͙͊ͣ͟ ͚ ͨͦͭ͜΄͙͊ͣ͟Σ Ύ͟͜ 

ͣͦ͗ͯͭΈ ͻͦ; ͤ͊ ͔͍͙͚ͨͤ ;͊ͫ ͙͙͊ͣͤͭ͘͜ ͙͎ͨͪͤ͜;͔͙͚ͤ ͔ͣͦͼ͚͙͚ͤ͜ ͫͭ͊ͤ ͤ͊ 

͙͙͍͙͚ͨͦͭͤ͘ύΤ ͎͙ͪ͜ ό͍͔ͦͫͤͦͤ ͍͊͒͊ͤͤ͘Ύ ͎ͦͪ͜ ͘ ͒ͭ͜Έ͙ͣ ͍ ͊͒͊ͨͭ͊ͼ͚͙͚ͤ͜ ͔ͨͪͦ͒͜ ς 

ͤ͊͊͡΄͍͙ͭͯ͊ͭ ͍͙͍͒ͦͪ͜͜͡ ͙ͫͭͦͫͯͤ͟ ͘ ͦ͗ͤͦ͟Ό ͙͙͒ͭͤͦΌΣ ͍͙ͨͦ͒͊ͪͯ͊ͭ ͔ͣͦͼ͜͝ 

ͪ͊͒ͦͫͭ͜Σ ͍͙͙͙͊ͭ͟͟͡ ͙͙͍͔ͨͦͭͤ͘ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙͒ͭΎ;͎ͦͦ ͫ͊͒͊͟ύΤ ͙ͨͫͻ͎͙ͦͣͤ͊ͫͭ͊͜͟ 

όΊ ͙ͦ͒ͤͣ ͘͜ ͍͊ͫͦ͋͘͜Σ ΅ͦ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͍͙ͪ͜΄͔ͤͤΎ ͍͊͒͊ͤ͘Έ ͎͍ͪͯͨͦͦ͝ 

͙ͨͫͻ͔ͦͦͪ͟͟ͼ͜͝Σ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͦͤͭ͊ͭͯ͟͟Σ ͤ͘ΎͭͭΎ ͎͙ͤ͊ͨͪͯΣ ͍͒ͨͪ͊͜ͼΌ͍͊ͤͤΎ 

͍ͦͪͦͭͤ͘Έ͎ͦͦ ͍͘ΩΎͯ͘͟ ͭ͊ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͔ͣͦͼ͚͎ͤͦͦ͜ ͫͭ͊ͤͯ ͙͙͙͒ͭͤύΤ ͻͯ͒ͦ͗ͤΊ 

͍ͫͦͦ͡ ό͔͔͊͋ͨ͘͘;ͯΊ ͔ͣͦͼ͚͙͚ͤ͜ ͦͣ͟ͺͦͪͭΣ ͒͊ͪͯΊ ͙͙͍ͨͦͭͤ͘͜ ͔ͣͦͼ͜͝ύΦ 

˹͔ ͔ͣͤ΄ ͍͙͍͙͊͗ͣ͡ Ί ͍͔ͫͭͦͪͤͤΎ ͙͙͍ͨͦͭͤͦ͘͝ ͊ͭͣͦͫͺ͔͙ͪ ͍ ͙͒ͭΎ;ͦͣͯ 

͔͙͍ͦͭ͟͟͜͡Φ ˨͡Ύ ͼΈ͎ͦͦ ͋ͯͦ͡ ͍͔͔͔ͨͪͦ͒ͤ ˿͍Ύͭͦ ͚͍ͤ͊ͦͣͫͭ͊͘ ͘ ͔ͫͯͪͫ͟͟͜ΊΌ ͨͦ 

͎ͪͯͨ͜Σ ͔͙͍͙͙ͤͭͪ͊ͭͤͣ͜͟ ͎͙ͪ͊ͣ͜Σ ͙͍ͫͣͦ͜͡;͙͙ͤͣ ͙ͨͦ͒͊ͪͯͤ͊ͣ͟Φ ́͊ͦ͗͟ 

ͦͺ͔ͦͪͣͤͦ͡ ͔ͫͭͤ͒ ζ˸ͦΎ ͫͣ͜ΩΎη ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͔͚͙ͫͣͤ͜ͻ ͺ͎ͦͭͦͪ͊ͺ͚͜Σ Ύ͟͜ 

͎͒ͦͨͦͣ͊͊ΌͭΈ ͒ͭ͜Ύͣ ͨͦ;͍͙ͯ͊ͭͫΎ ͚ͫͨͦͤ͟͜͜΄͔Σ ͙͍ͪͦ͒͘͡ΎΌ;͙ͫΈ ͙ͦ͋͡;;Ύ 

͙͋͘͡Έ͙͟ͻΦ ˽ͪͦͭΎ͎ͦͣ ͒ͤΎ ͎͍͍͙ͦͪ͊ͤͦͯ͊ͫ͘͜͡Έ ͎͙ͪ͜Σ ΅ͦ ͙ͫͭͣͯ͡Ό͍͙͊͡ 

͚͍ͤ͊ͦͣͫͭͦ͘ ͍͙ͻ͍ͦ͊ͤͼ͍͜ ͙ͦ͒ͤ ͘ ͙ͦ͒ͤͣΣ ͔ͨͪͫͦͤ͊ͦͣ͡ ͙͒ͭΎ;͎ͦͦ ͊͊͒ͯ͘͟͡ ͊͋ͦ 

͍͙͍͙ͪͦ͊͘͡ ͍ͭͪͯ͒ͦ͜ ͍͙ͤ͊;͙͟Σ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͎͍͍ͫ͊ͣͦͦ͋ͫͯͦͯ͊ͤͤ͡ΎΦ 

˨͎ͪͯ͊ ͔͔͍ͨͪͪ͊͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍ͤ͊͊ͤͦ͘͝ ͍͙΅͔ ͔͙͙ͣͭͦ͒͟ ͍͙ͤ͊͘;͔ͤͤΎ 

͍ͪͤ͜Ύ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ˹Φ ʕ ͊ͭͯͭͤͦ͜͝ ͍͙ͨͪͦͦ͒͊ͫ͡Έ ͯ ͙ͫͭͦͨ͊͒͜͡Σ ;͔͔ͪ͘ ͍͒͊ ͣͫ͜Ύͼ͜ 

͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͍ͤͦ͊;͍͟͜ ͯ ͊͊͒͘͟͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Φ ˻͔͔͋ͫͭ͗ͤͤΎ ͚͒ͫͤ͘͜Ό-

͍͊ͦͫ͡Ύ ͊͘ ͙͙ͭͣ ͙͙ͫ͊ͣͣ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟Σ ΅ͦ ͚ ͤ͊ ͍ͦͤͫͭ͊ͭͯ͊͟͡Έͤͦͣͯ ͔ͭ͊ͨ͜Φ 

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͍͎ͨͦͭͦͪͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͪͤ͜Ύ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͔͚͒ͭ͜ 

͙ͨͦ͊͊͘͟͡Σ ΅ͦ ͊͘ ͍͒͊ ͣͫ͜Ύͼ͜ ͙͙ͨͦ͊ͤ͘͟͟ ͤ͊͘;ͤͦ ͙͙ͣͤͫ͘͜͡Ύ ͍ ͪ͊͟΅͙͚ ͋͜͟Φ ̂ͫ͜ ͙͒ͭ͜Σ 

Ύ͟͜ ͙͋ͪ͊͡ ͯ;͊ͫͭΈ ͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ς ͍͊͒͊ͨͭͦ͊ͤ͜ ͒ͦ ͊͊͒ͯ͘͟͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͯ 

͙ͤͻ ͔͔͍ͨͪ͊͗͊ΌͭΈ ͙͙͍ͨͦͭͤ͘͜ ͔ͣͦͼ͜͝Σ ͎͔͊ͪͤ ͫ͊ͣͦͨͦ;ͯͭͭΎΣ ͙͒ͭ͜ ͚͒ͯͭΈ ͤ͊ ͦͤͭ͊ͭ͟͟Σ 

ͯ ͙ͤͻ ͎͙͚͊ͪͤ ͫͦͤ ͜ ͔͙͊ͨͭͭΣ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ͔͔͋͋ͦͫͤ͘͜͡ ͨͪͦ΅͊ͤͤΎ ͘ ͙͋͘͡Έ͙͙ͣ͟Φ  

͙́͊ͣ͟ ;͙ͤͦͣΣ ͔͚͒ͭ͜ ͘͜ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͍͊͒͊ͨͭͦ͊ͤͦͫͭ͜ ͒ͦ ͊͊͒ͯ͘͟͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ς 73 ҈ ͍͒͜ ͎͊͊͘͡Έͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͔͔͙ͦ͋ͫͭ͗ͤͻ ͔͚͒ͭ͜Φ ˨͡Ύ ͙ͤͻ 

ͻ͔͙͚͊ͪ͊ͭͪͤ͟ ͔͔͍ͨͪ͊͗ͤͦ ͙͚ͪ͊͒ͫͤ͜ ͊͋ͦ ͚ͫͭͦ͜͟-͚͙͚ͫͨͦͤ͟͜ ͔ͣͦͼ͚͙͚ͤ͜ ͫͭ͊ͤΦ ˤ͙ͦͤ 

͙͍͊ͭͤͦ͟ ͦͤͭ͊ͭͯ͟͟ΌͭΈ ͘͜ ͙͙͒ͦͪͦͫͣ͡Σ ͤ͜΄͙͙ͣ ͒ͭ͜Έ͙ͣΣ ͒͜ΌͭΈ ͘͜ ͍͙ͤ͊ͦ͟͡΄͙ͤͣ͜ 

͔͔͙ͨͪ͒ͣͭ͊ͣΣ ΄͍͙͒ͦ͟ ͊͒͊ͨͭͯΌͭΈͫΎ ͒ͦ ͍͙ͤͦͻ ͍ͯͣͦ ό͔͚͙ͤͤ͊ͦͣ͘ͻ ͙͒ͦͪͦͫ͡ͻΣ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ 2021ȟ Ο 2 (106) 

65 

͍͎ͤͦͦͦ ͙ͨͪͣ͜΅͔ͤͤΎΣ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͎ͪͯͨͦΌ ͍ͦ͒ͤͦͭ͜͟͜͡ύΦ ˨͔͚ͭ͜ ͘͜ ͔͔ͫͪ͒ͤͣ͜ 

͍͔ͪͤͣ͜ ς 27 ҈ ͍͒͜ ͎͊͊͘͡Έͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͔͔͙ͦ͋ͫͭ͗ͤͻ ͔͚͒ͭ͜Φ ˨͔͚ͭ͜ ͘͜ ͙ͤ͘Έ͙ͣ͟ 

͍͔ͪͤͣ͜ ς ͔ͤ ͍͙Ύ͍͔ͤͦ͡Φ ̂ͫ͜ ͍͙ͻ͍ͦ͊ͤͼ͜ ͚ͫͨͦͤͦ͟͜ ͊͘ͻͦ͒ΎͭΈ ͒ͦ ͎͍ͪͯͨͦͦ͝ ͙ͣͤ͊ͭ͟͜Σ 

͙͍͒͡ΎͭΈͫΎ ͍ ͦ;͜ ͙͒ͦͪͦͫͣ͡ ͡Ό͒ΎͣΣ ͙ͦ͟͡ ͭ͜ ͒ͦ ͙ͤͻ ͍͔ͪͭ͊͘ΌͭΈͫΎΦ ˨͙ͭ͜ ͍ͫͭͯͨ͊ΌͭΈ 

ͯ ͦͤͭ͊ͭ͟͟ ͘͜ ͍ͫͦΊ͝ ͤ͜͜ͼ͙͍͙͊ͭ͜Σ ͣͦ͗ͯͭΈ ͍͔͙ͪͤͯͭͫ͘Ύ ͘ ͙ͨͭ͊ͤͤΎͣ ͒ͦ ͤ͜΄͎ͦͦΣ ͨͦͨͪͦ-

͙͙ͫͭ ͨͪͦ ͎͒ͦͨͦͣͦͯΦ ˲ͻ͚ͤ͜ ͔ͣͦͼ͚͙͚ͤ͜ ͺͦͤ ͋͊͒Έ͙͚ͦͪ ͊͋ͦ ͚͙͚ͫͨͦͤ͟͜Σ ͔ͣͦͼ͜͝ 

͔͎ͦ͟͡ ͪͦͨͤ͊͘͘͜ΌͭΈͫΎΦ ˨͙ͭ͜ ͙͒ͦͭͪͣͯΌͭΈͫΎ ͍͍͔͙ͫͭ͊ͤͦͤ͡ͻ ͍͙ͨͪ͊͡ ͍͔͙ͨͦ͒ͤ͜͟Σ 

͔͍͊͒͊ͭͤͦ͟ ͔͎ͪ͊ͯΌͭΈ ͤ͊ ͍͔͊ͯ͊͗ͤͤ͘Ύ ͭ͊ ͫͻ͍͔͊ͤͤ͡ΎΣ ͔͎ͦͪͯ͟Ό;͙ ͍͍͒ͨͦ͒ͤͦ͜͜ ͍ͫͦΌ 

͍͔ͨͦ͒ͤͯ͜͟Φ ˤͣ͜ΌͭΈ ͎͙ͪ͊ͭ ͨͦͪͯ; ͘ ͤ͜΄͙͙ͣ ͒ͭ͜Έ͙ͣΣ ͙͒ͦ͋ͪͦ͘;͙͍͜͡ ͒ͦ ͙ͤͻΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ͙́͊ͣ͟ 

;͙ͤͦͣΣ ͙ͣ ͋͊;͙ͣͦΥ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͊͒͊ͨͭ͊ͼ͜Ύ ͔͚͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟ ͒ͦ ͊͊͒ͯ͘͟͡ 

͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͨͪͦͻ͙ͦ͒͊͡ ͔͎͡΄͔ ͒͡Ύ ͙͙͙͒ͭͤΣ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙ͨͪͦͦ͒ͭ 

͔ͫͨͼ͊͜͡Έͤͦ ͎͍ͦͪ͊ͤͦ͊ͤͯ͘͜ ͪͦ͋ͦͭͯ ͘͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύͣ ͔͍ͣͭͦ͒͜Σ ͙͚͍ͨͪͦͣ͜Σ 

͍͊ͫͦ͋͘͜Σ Ύ͟͜ ͍͒ͦͦ͘͡ΎͭΈ ͍͙͙ͫͭͦͪͭ ͙͙͍ͨͦͭͤͯ͘ ͊ͭͣͦͫͺ͔ͪͯ ͯ ͎ͪͯͨ͜Φ ˻͒ͤ͊͟Σ ͤ͊ͪ͊͘͜ 

͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ͪͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ ͎ͨͦ͡Ύ͍͒͜ ͔͎͎͍ͨ͒͊ͦ͜ ͤ͊ ͍ͦ͋ͦΩΎ͍ͦ͘͟͜ ͍͙ͯͣͦ 

ͼΈ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ΅ͦ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ΄͙͔ͪͦ͟ ͔ͨͦ͡ ͒͡Ύ ͔͒ͦͫ͒͗ͤ͜͡ΈΥ ͔͔͍ͨͪͪ͊͜͟ 

͍͙͍ͨͯ͡ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͍ͦͫͭͤ͜͜ͻ ͔͍ͣͭͦ͒͜ ͤ͊ ͔͚͒ͭ͜ ͪ͊ͤͤΈ͎ͦͦ ͍ͯ͜͟Σ ͨ͒͋ͪ͜͜ ͍͙ͤͦͻ 

ͺͦͪͣ ͜ ͣͫͭͯ͘͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͊͊͒͘͟͜͡ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͙͍͊ͭͤ͟͜΄͊ ͍͊͘Ίͣͦ͒͜Ύ 

͔͎͎͍ͨ͒͊ͦ͜ ͘͜ ͋͊ͭΈ͙͊ͣ͟Σ ͍͟͡Ό;͔ͤͤΎ ͔͚͒ͭ͜ ͯ ͫͯͫͨ͜͡Έ͔ͤ ͙͗ͭͭΎ ͎͙ͪͦͣ͊͒ ͭͦ΅ͦΦ 
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˸͍͔͊ͦ͟ͼΈ͊͟Σ ˹Φ ˤΦ όнллмύΦ ͍͎̂͊͊Σ ͊͒͊ͨͭ͊ͼ͜ΎΦ ˨ͦ΄͟͜͡Έ͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎΣ мнΣ 13ς14. 
(Makovetzka, N. V. (2001). Attention, adaptation. Preschool education, 12, 13ς14). 
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˽͙͗ΈΎ͍ͤͦ͊Σ ˶Φ όнллоύΦ ̒͟ ͎͙͒ͦͨͦͣͦͭ ͙͙͒ͭͤ͜ ͍ ͔ͨͪͦ͒͜ ͊͒͊ͨͭ͊ͼ͜͝. ˨ͦ΄͟͜͡Έ͔ͤ ͍͙ͻ͍ͦ͊ͤͤΎΣ нΣ 
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́͊͟;ͯ͟Σ ˻ΦΣ ˽͍͊ͯ͡΅͔ͤͦ͟Σ ˹Φ όнлмуύΦ ˽͙ͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͙͊ͫͨͭ͟ ͊͒͊ͨͭ͊ͼ͜͝ ͔͚͒ͭ͜ 
ͫͭ͊ͪ΄͎ͦͦ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͒ͦ ͍ͯͣͦ ΄͙ͦ͟͡Φ ˨ͦ΄͟͜͡Έͤ͊ ͜ ͨͦ;͍͊ͭͦ͊͟ ͍ͦͫͭ͊͜Υ ͔ͪ͊͜͡͝ 
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SUMMARY 
Havrylo Olena. Conditions for the adaptation of young children to a preschool 

education institution.  
The relevance of the topic of the article is determined by the problems that parents 

and teachers face when a child enters a preschool education institution. Due to the lack of 
close people, changes in the environment, habitual conditions and rhythm of life, the child is 
in a state of anxiety, which determines his emotional tension. Based on this, the purpose of 
the study is to identify and test the effectiveness of a number of conditions for the successful 
adaptation of young children to a new social environment. Analysis of pedagogical and 
psychological sources made it possible to determine such conditions and prove their 
effectiveness. The levels of adaptation of children were checked according to the N. 
VatutinaΩǎ method. The survey was conducted on the following indicators: sleep (falling 
asleep, the nature of sleep, sleep duration); the childΩs appetite; emotional condition; 
activity; relationship skills (with adults, with peers); speech. At the ascertaining stage of the 
experiment were 33 % of children with a medium level of adaptability and 67 % with a low 
level of adaptability. The main conditions for helping children to adapt are: interaction with 
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parents; elimination of psycho-emotional stress; creating an emotionally positive atmosphere 
in the group of children. During the experiment, forms of cooperation with the childǊŜƴΩs 
families were used: providing advice about preparation of the child for kindergarten, 
approximation of kindergarten conditions to home, to form positive attitudes. The methods 
ŀƴŘ ƳŜŀƴǎ ƻŦ ŎǊŜŀǘƛƴƎ ŀƴ ŜƳƻǘƛƻƴŀƭƭȅ ǇƻǎƛǘƛǾŜ ŀǘƳƻǎǇƘŜǊŜ ƛƴ ǘƘŜ ŎƘƛƭŘǊŜƴΩǎ ǘŜŀƳ ǿŜǊŜ 
introduced in the classes and games. !ƴŘ ŦƻǊ ǊŜƭƛŜǾƛƴƎ ŎƘƛƭŘǊŜƴΩǎ ǘŜƴǎƛƻƴ ǿŜǊŜ offered 
different exercises, music, games, drawing. The pupils were most interested in joint activities 
with adults. It is important to acquaint the child with the subject environment of the group 
room. Young children learn techniques with objects, therefore it is necessary to teach them to 
perform actions with the least effort, but with the best result. After two months as a result of 
the molding stage of the experiment there were 73 % of children with a high level and 27 % 
with a medium level of adaptability. There were no children with a low level of adaptability. 

Key words: young children, adaptation, preschool education institution, cooperation 
with the family. 
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͍͙ͦͫͭ͜ ό˽͔ͪͦͭ͟ ˨͔͍͎ͪ͗͊ͤͦͦ ͫͭ͊ͤ͒͊ͪͭͯ ͍͋͊ͦͦ͘͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜Σ нлнлύΦ 

͔̂ͭͤͤ͜͡Ύ ͍͊͒͊ͤ͘Έ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͨͪͦͺ͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͔͔ͨͪ͒͋͊;͊Ί 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͙ͨͪͪͦ͒ͤ;ͦ-͍ͤ͊ͯͦͦ͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ;͍ͤ͜Σ ΅ͦ ͍͟͡Ό;͊Ί 

ͼ͔ͤͤͫͤ͜͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͤ͊ͤ͘ΈΣ ͙͗ͭͭΎΣ ͙͙ͨͪͪͦ͒Σ ͍͒ͦͪͦ͘ΩΎΣ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͊ͤ͘Έ 

͘͜ ͎͋ͦͦ͜͜͡͝ ͭ͊ ͔͎ͦͦ͟͜͡͝ ͍ ͍ͨͦͫΎ͔͒ͤͤͦͣͯ͟ ͙͗ͭͭ͜ ͚ ͚͚ͣ͊͋ͯͭͤ͜ ͨͪͦͺ͔͚͚ͫͤ͜͜ 

͒͜Ύ͡Έͤͦͫͭ͜Σ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͨͤ͊ͤͤ͘͜Ύ ͎ͦͪ͊ͤ͜;͎ͤͦͦ ͍ͫͭͯ͜Τ 

͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͍͊ͦͤ͘͟͜Σ ͍͙ͨͪ͊͡Σ ͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟͜ ͔͍ͦ͡Όͼ͜͝Σ ͍͙͋ͯ͒ͦ ͚ 

ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͍ͫ͜ͻ ͔͎͚͊ͭͦͪ͟͜ ͎͋ͦͦ͜͜͡;͙ͤͻ ͙͔ͫͫͭͣ ό͎͋ͦͤͭͦͦ͜͜͡;͙ͤͻΣ 

͙͔͎ͫͤͦͦ͟͜͡;͙ͤͻΣ ͭ͊ͫͦͤͦͣ͟͜;͙ͤͻύΣ ΅ͦ ͔͔͊͋ͨ͘͘;͙ͭΈ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͔͎ͤͭͪ͊͜ͼ͜͝ 

ͤ͊ͤ͘ΈΣ ͊ ͔ͫ͊ͣΣ ͪͦͯͣͤͤ͘͜Ύ ͯ;ͤΎ͙ͣ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͙͙͊ͪͭͤ͟ ͍ͫͭͯ͜Φ    

˿ͯ;͙͚͊ͫͤ ͍͙͙ͨͯͫͤ͟͟ ͣ͊Ί ͔ͤ ͭ͜͡Έ͙͟ ͍͙ͦͦ͒ͭ͜͡ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Ύ͙ͣΣ ͔͊͡ ͚ 

͍͙Ύ͍͡Ύ͙ͭ ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ ͍ͭͦͪ;͎ͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͍ 

͍͚ͦͫͭͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͚ͨͦͫͭͤͦ͜͝ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͣͫͭͯ͘͜ ͍͙ͦͫͭ͜ ͯ ͍͘ΩΎͯ͘͟ 

͘͜ ΄͍͙͙͒ͣ͟ ͍͙ͪͦͭͦͣ͘͟ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͙ͤ͊ͯ͟Φ ˽ͪͦͺ͜͡Έ͔ͤ ͍ͤ͊;͊ͤͤΎ ͍͎͒ͪ͊͜͜Ί 

͍͙͍͊͗ͯ͡ ͪͦ͡Έ ͯ ͨͪͦͼ͔ͫ͜ ͙͗ͭͭΊ͍͎ͦͦ ͭ͊ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͯ;͍ͤ͜Σ Ί 

͍ͦͫͤͦͦΌ ͚ͣ͊͋ͯͭͤΈͦ͝ ͍ͦͫͭͤ͜Έͦ͝ ͭ͊ ͺ͊ͻ͍ͦͦ͝ ͭͪ͊Ίͭͦͪ͟͜͝.   
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˽͍͒ͫͯͣͦͯ͜Ό;͙ ͍͔ͫ ͍͙΅͔ ͔ͫ͊͊ͤ͘͟Σ ͍͒ͤ͊͘͜;͙ͣͦΣ ΅ͦ ͨͪͦͺ͜͡Έͤ͊ ͍ͦͫͭ͊͜ 

͔ͨͦͭͪ͋ͯΊ ͍ͯͣͦΣ ΅ͦ ͔͔͊͋ͨ͘͘;͙͙͡ ͋ ͔ͪ͊͊͘͜͡ͼ͜Ό ͔͙ͣͭ ͚ ͍͊͒͊ͤ͘Έ ͍ͤ͊;͊ͤͤΎ 

͎͋ͦͦ͜͜͡͝Σ ͦͫͭ͊ͭͦ;͔ͤ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͯ;͍ͤ͜Σ ͍͙ͪͦͭͦ͘͟ ͝ͻ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡Σ 

͔͙͍ͪ͊ͭͤͦͫͭ͟͜Σ ͙͔ͫͫͭͣͤͦͫͭ͜Σ ͎ͦ͜͡;ͤͦͫͭ͜ ͙͔ͣͫͤͤ͡ΎΣ ͯͣͤ͜Έ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͤ͊ͤͤ͘Ύ ͭ͊ 

͚͒ͫͤ͘͜Ό͍͙͊ͭ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͔͙ͣͤͤ͘͜ͻ ͍ͯͣͦ͊ͻΦ ˻͙͒ͤͣ ͘͜ 

͍͊ͫͦ͋͘͜ ͍͙ͨ͒͜΅͔ͤͤΎ Ύͦͫͭ͟͜ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͍ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ 

͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ Ί ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͤ͊ ͊ͫ͊͒͊͘ͻ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ 

͍ͤ͊;͊ͤͤΎ ͎͋ͦͦ͜͜͡͝Σ ΅ͦ ͔ͨͦͭͪ͋ͯΊ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͪͦ͒ͦ͘͜͟ ͯ ͤ͊ͨͪΎͣ͜ ͍͒ͦͫͦ͟-

͔ͤ͊ͤͤ͡Ύ ͺͦͪͣΣ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΣ ͔ͭͻ͎͚ͤͦͦ͜͡Σ Ύ͟͜ ͋ ͙ͫͭͣͯ͡Ό͍͙͊͡ ͍͙ͪͦͭͦ͘͟ 

͙͙ͪͭ͟;͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ ͤ͜͜ͼ͙͍͊ͭͤͦͫͭ͜͜Σ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Σ ͔͙͍ͪ͊ͭͤͦͫͭ͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ 

Ύ͊͟ ͒͊ͭͤ͊͘ ͒ͦ ͫ͊ͣͦ͊ͭͯ͊͊͘͟͜͡ͼ͜͝ ͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͯ ͨͪͦͼ͔ͫ͜ ͯ;ͤͤ͜ΎΦ 

˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͍͙͙͙͟͟͡Σ ΅ͦ ͫͭͦΎͭΈ ͔͔ͨͪ͒ ͫͯ;͊ͫͤͦΌ ͍ͦͫͭͦ͜Ό ͭ͊ ͨͦ΄ͯ-

͙͊ͣ͟ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͤ͊ͯ͟ ͙͙͒͒͊ͭ͟;ͤͦ ͍͙ͦ͋͐ͪͯͤͭͦ͊ͤͻ ͍͊ͫͦ͋͘͜Σ ͺͦͪͣΣ ͔͍ͣͭͦ͒͜Σ 

Ύ͟͜ ͍͙ͨ͒͜΅ͯΌͭΈ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍ͤ͊;͊ͤͤΎ, ΄͟͜͡Έͤ͊ ͙ͨͪ͊ͭ͊͟͟ ͒ͦͫ͜ ͐ͪͯͤͭͯΊͭΈͫΎ ͤ͊ 

ͤ͊ͤͤ͘Ί͍͚͜ ͙͎ͨ͊ͪ͊͒ͣ͜ ͭ͊ ͔͙͍͙ͪͨͪͦ͒ͯͭͤ͟ͻ ͔͔ͭͤ͒ͤͼ͜Ύͻ ͯ ͨͪͦͺ͜͡Έ͚ͤ͜ ͍ͦͫͭ͜͜Σ ΅ͦ 

͍ͫͭͦͪΌΊ ͙ͨͪͦͭͪ͜;;Ύ ͘͜ ͫͯͫͨ͜͡Έ͙͙ͤͣ ͍͙͎͙ͣͦ͊ͣ ͒ͦ ͍͙͙ͨͯͫͤ͊͟͟Σ Ύ͙͚͟ ͣ͊Ί ͙͋ͯͭ 

͙͒͊ͭͤͣ͘ ͒ͦ ͤ ͔͚͎ͤͤͦͦ͜͜͡ ͙͔ͣͫͤͤ͡Ύ ͭ͊ ͍͔ͫͭͦͪͤͤΎ ͍ͭͦͪ;͎ͦͦ ͨͪͦ͒ͯͭͯ͟Φ  

̂ ͍͘ΩΎͯ͘͟ ͘ ͍͙͔͙͊͒ͤͣ͟͡ ͍͙΅͔ ͙͍ͦͫͦ͋ͦ͡͝ ͊ͭͯ͊͟͡Έͤͦͫͭ͜ ͍ͤ͊͋ͯ͊Ί 

͔ͨͪͦ͋ͣ͊͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͙͍ͨͪͦ͒ͯͭͤͦͣͯ͟ ͍ͪͤ͜͜Σ ΅ͦ 

͔͔͊͋ͨ͘͘;͙ͭΈ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜Ό ͯ;͍ͤ͜ ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

Ύ͟ ͊ͫͦ͋ͯ͘ ͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͪͦͭͯ͘͟. 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˨͔ͦͫ͒͗ͤͤ͜͡Ύͣ ͙͙͒͒͊ͭ͟;͙ͤͻ ͔ͨͪͦ͋ͣ͡ 

͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͚͙͊ͣ͊ͫ͘͡Ύ ͍;͔ͤ͜ ˹Φ x ͋͜͜͟Σ ˸Φ x ͯͪ͒͊Σ 

ˤΦ x ͦͤ͒͊ͪΣ ˿Φ x ͦͤ͒͊ͪΣ ˿Φ ˥ ͦͤ;͔͊ͪͤͦ͟Σ ˤΦ ˴ ͙͔ͤͦ͘͟Σ ˹Φ ˹ ͙;͊ͦ͟͡Σ ˻Φ ˿ ͯͻ͙ͦͣͤͫ͡Έ͊͟ 

ͭ͊ ͤ͜Φ ˸͔͎ͭͦ͒ͦͦ͜͡;ͤ͜ ͭ͊ ͙͙͒͒͊ͭ͟;ͤ͜ ͔͙͊ͫͨͭ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͯ 

΄ͦ͟͜͡, ͚͎ͦͦ ͫͯͭͤͫͭ͜Έ ͜ ͫͭͪͯͭͯͪ͊͟ ͍ͦ͋͐ͪͯͤͭͦ͊ͤͦ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ˶Φ x ͔͔͍ͪͫ͘͜Έͦ͟ΌΣ 

˹Φ x ͋͜͜͟Σ ˤΦ x ͦͤ͒͊ͪΣ ˿Φ x ͦͤ͒͊ͪΣ ˻Φ x ͎͚͍͙ͯ͊ͦͣΣ ˸Φ x ͯͪ͒ͦΌΣ ˿Φ ˥ ͦͤ;͔͊ͪͤͦͣ͟Σ 

ˤΦ ˴ ͙͔ͤͦͣ͘͟Σ ˻Φ ˴ ͍ͦͪͫ͊ͦͦ͟ΌΣ ́Φ ˴ ͦͪ΄͔͍ͤΌ͟Σ ˶Φ ˶ ͙͍ͨͦͦΌΣ ̑Φ ˸ ͊͡Έ͍͙ͦ͊ͤͣΣ 

˹Φ ˹ ͙;͊ͦ͟͡Σ ˶Φ ˽ ͙͔ͪͦ͗ͤͦ͟Σ ˻Φ ˿ ͍͊;͔ͤͦ͟Σ ˿Φ ́ ͪͯ͋͊;͔͍ͦΌΣ ˹Φ ̊ ͙Ύͤ ͭ͊ ͤ͜Φ  

˭͎͊͊͡Έ͙͙ͤͣ ͔͙ͨͪͦ͋ͣ͊ͣ͡ ͣͫͭͯ͘͜ ͍͙ͦͫͭ͜ ͚͙͊ͣ͊ͫ͘͡Ύ ͍ͤ͊ͯͦ͟ͼ͜ ˽Φ x ͊͊ͤ͡Σ 

˿Φ x ͦͤ͒͊ͪΣ ˥Φ ʕ ͊ͫΈ͍ͫ͟͜Έ͊͟Σ ˻Φ ˨ ͙͍͊ͤͦ͡Σ ˻Φ ̐ ͔ͪͫΈͦ͟Σ ˤ. ˴ ͙͔ͤͦ͘͟Σ ˻Φ ˴ ͍ͦͪͫ͊ͦ͊͟Σ 

˱Φ ˴ ͍ͦͫͭͦ͊͜͟Σ ˤΦ ˴ ͯͪͫͦͤ ͭ͊ ͤ͜ΦΣ ͣͫͭ͘͜ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͍͙ͦͫͭ͜ ͍͙͒ͦͫ͒͗ͯ͊͜͡͡ 

́Φ ˴ ͦͪ΄͔͍ͤΌ͟Σ ˹Φ ˸ ͊ͭΎ΄Σ ́Φ ˽ ͍ͦͨͦ͊Σ ˶Φ ˾ ͙͋͊ͦ͟͡Σ ˢΦ ˿ ͔ͭͨ͊ͤΌ͟Σ ˹Φ ̊ ͙Ύͤ ͭ͊ 

ͤ͜ΦΣ ͔͔͙ͭͦͪͭ;ͤ͜ ͍͙ͦͫͤͦ ͭ͊ ͙ͨͪ͊ͭ͟;ͤ͜ ͔͙͊ͫͨͭ͟ ͍͙͍͎͊ͪ͊ͭͤͦͦ͜ ͔ͦͣͨͦͤͤͭͯ͟ ͣͫͭͯ͘͜ 

͍͙ͦͫͭ͜ ͔ͪͦͪͦ͋ͤͦ͘͡ ˻Φ ʕ ͊ͫΈͦ͟Σ ˴Φ ˭ ͙͊͒ͦͪͦ͗ͤͣΣ ́Φ ˴ ͦͪ΄͔͍ͤΌ͟Σ ˢΦ ˴ ͯ΄ͤͪ͜Σ 

˹Φ ˸ ͊ͭΎ΄Σ ˨Φ ̊ ͍͙͊͋͊ͤͦͣΣ ˥Φ ̒ ͎͔ͤͫΈͦ͟ΌΣ ̐Φ ̒ ͍ͦ͟͡Ί͍ͦΌ ͭ͊ ͤ͜Φ   

˴͔͔͙͚ͦͣͨͭͤͭͤͫͤ͜ ͨ͒͜ͻ͒͜ ͜ ͍͙͚ͣͫͭͦ͘͜ ͔͊ͫͨͭ͟ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͯ ͫͭ͊ͪ-

΄͚͜ ΄ͦ͟͜͡ ͔͒ͦͫ͒͗ͤͦ͜͡ ˽Φ x ͔ͻͦͣΣ ˹Φ x ͋͜͜͟Σ ˿Φ x ͦͤ͒͊ͪΣ ˹Φ ˶ ͊ͦͦ͘͟ΌΣ ˱Φ ˸ ͦͪͦͦͣ͘Σ 
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˻Φ ˻ ͍;͊ͪͯ͟Σ ˻Φ ˽ ͔ͦͣͭͯͤΣ ˢΦ ˿ ͔ͭͨ͊ͤΌ͟Σ ˿Φ ́ ͪͯ͋͊;͔͍ͦΌΣ ˻Φ ̇ ͯͪͯ͡Έ ͭ͊ ͤ͜Φ ˹͍͊ͯͦ͟͜ 

͍͙ͪͦ͒͘͜͟ ͍ ͔ͦͤͭͫͭ͟͟͜ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚͔͒ͫͤͤͦ͘͜ ͍ͭ͜;͙ͤ͘Ύ͙͙ͤͣ 

͍ͤ͊ͯͦ͟ͼΎ͙ͣ ˶ Φ ʕ ͊΅͔ͤͦ͟Σ ˻Φ ˴ ͍ͦͪͫ͊ͦͦ͟ΌΣ ́Φ ˴ ͦͪ΄͔͍ͤΌ͟Σ ˹Φ ˸ ͊ͭΎ΄ ͭ͊ ͤ͜Φ  

˻͒ͤ͊͟Σ ͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͍͙͍͊͗͜͡ ͍ͤ͊ͯͦ͟͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭΣ ͔ͪͦͪͦ͋ͤ͘͜͡ 

͔͔͙ͭͦͪͭ;ͤ͜ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤ͜͜ ͙͊ͫ͊͒͘ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΣ ͔ͨͦͭͪ͋ͯΊ 

͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͣͫͭ͘͜ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͨͪͦͺ͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͺ͙ͦͪͣ ͚ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎ 

ͯ;͍ͤ͜Σ ͊͘ͻ͙ͦ͒ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͭ͊ ͍ͦͫͭͤ͜͜ͻ ͭͪ͊Ί͚ͭͦͪ͟͜ 

ͯ;͍ͤ͜Σ ΅ͦ ͔͔͊͋ͨ͘͘;͙ͭΈ ͯͪ͊ͻ͍ͯ͊ͤͤΎ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͔ͨͦͭͪ͋ ͭ͊ ͔͔͍ͤͭͪͫ͜͜Σ 

͔͚͒͋ͤͦͫͭ͘͜ ͜ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͙͍͙ͣͦ͗͡ͻ ΄͡Ύͻ͍͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝Φ   

˽͔ͪͦ͋ͣ͊͡ ͍͙ͨ͒͜΅͔ͤͤΎ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍ͤ͊;͊ͤͤΎ ͍͙͍͔ͫͭͤ͊͜͡ ͍ ͪͦ͋ͦͭ͊ͻ 

͎͋͊͊ͭΈͦͻ ͍ͤ͊ͯͦ͟ͼ͍͜Φ ˽͙͍͔ͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎ Ύ͟ ͊ͫ͋͘͜ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ 

͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻ ͔ͨͪͦ͋ͣ͡ ͫͭ͊ͦ͡ ͔͔ͨͪ͒ͣͭͦͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍;͔͙ͤͻ 

ό˸Φ x ͊΄͍ͣ͊ͦ͟Σ ˢΦ x ͪͯ΄͙ͤͫ͡Έ͙͚͟Σ ˱Φ x ͔ͣΣ ˤΦ ʕ ͒͜Ύͤ͊͟͜Σ ˴Φ ˨ ͔ͯͤͪ͟Σ ˿Φ ˩ ͤͭͤ͜Σ 

˩Φ ˭ ͚ͦͤ͒͊͟Σ ˿Φ ˱ ͍͍͊ͤͦΣ ˹Φ ˴ ͙͍ͪͦ͊͡Σ ˿Φ ˽ ͦͤ͘Ύ͍ͦ͟Σ ˢΦ ̆ ͯͭͦͪͫΈ͙͚͟Σ ˯Φ ̊ ͚͔ͤ͊͒ͪΣ 

˸Φ ̒ ͪͦ΄͔͍ͫΈ͙͚͟ύΦ ͔́ͻ͎ͤͦͦ͜͡͝ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͨͪͦΊ͎ͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ 

͔ͪͦͪͦ͋ͤͦ͘͡ ˢΦ ˸ ͙ͻ͚͍͙͊ͦͣ͡Σ ˹Φ ʕ ͊ͫΌ͍ͦͦ͟Ό ͭ͊ ͤ͜Φ ˨͙͙ͦͫ͒ͤ͜͟͡ ˱Φ x ͔ͣΣ 

ˤΦ x ͔ͫͨ͊͡Έͦ͟Σ ˹Φ ʕ ͊ͫΌ͍ͦ͊͟Σ ˤΦ ʕ ͒͜Ύͤ͊͟͜Σ ˹Φ ˴ ͙͍ͪͦ͊͡Σ ˻Φ ˸ ͙ͻ͚͍͊ͦ͡Σ 

ˤΦ ̊ ͙͍͊͒ͪͦ͟ ͊ͤ͊͘͘;͊ΌͭΈΣ ΅ͦ ͙͍͔ͨͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎ ͙ͫͨͪΎΊ ͍͙͍ͪͦͭͦ͘͟͜ 

͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔͔͊͋ͨ͘͘;ͯΊ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͯ;͍ͤ͜Σ ͫͨͪΎ͍ͣͦͯΊ ͍ͤ͊;͊͡Έ͙͚ͤ 

ͨͪͦͼ͔ͫ ͤ͊ ͍ͭͦͪ;͔ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͣͫͭͯ͘͜ ͭ͊ ͙ͨͪ͊ͭ͟;ͤͯ ͔ͪ͊͊͘͜͡ͼ͜Ό ͤ͊ͤ͘ΈΦ  

ˢͤ͊͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍͍͒ͦ͜Σ ΅ͦ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ͚͔͒ͫͤͤͦ͘͜ 

͍͎͙͚͊ͦͣ ͍͔ͤͫͦ͟ ͯ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͨͪͦ͋ͣ͡ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͭ͊ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ 

͍ͤ͊;͊ͤͤΎΦ ˻͒ͤ͊͟Σ ͙ͨͭ͊ͤͤΎ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͪͦ͘Ω͍Ύ͊ͤͦ͘ ͔͔͍ͨͪ͊͗ͤͦ 

ͤ͊ ͔͔͙ͭͦͪͭ;ͤͦͣͯ ͍ͪͤ͜͜Σ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͔ͭͻ͎͚ͤͦͦ͜͡ ͜ ͔͍ͣͭͦ͒͜ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ 

͍ͤ͊;͊ͤͤΎ ͯ ΄͟͜͡Έͤͯ ͙ͨͪ͊ͭͯ͟͟ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔ͤ ͙͔ͫͫͭͣͤͦ ͭ͊ ͣ͊Ί ͔͙ͨͦ͒͘͜;͙͚ͤΣ 

ͺ͎͔͙͚ͪ͊ͣͤͭ͊ͪͤ ͻ͔͊ͪ͊ͭͪ͟Σ ͔͙ͣͭͦ͒͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͤ͊ 

ͯͪͦ͊͟ͻ ͎͋ͦͦ͜͜͡͝ ͯ ͨͪͦͺ͜͡Έ͙ͤͻ ͊ͫ͊͟͡ͻ ͔ͤ Ί ͼͫͤͦ͜͜͡ΌΦ ˽͔ͪͦ͋ͣ͊͡ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͙͊ͫͦ͋͊ͣ͘ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͔ͤ ͋ͯ͊͡ 

͔͔ͨͪ͒ͣͭͦͣ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ  

̂ ͍͘ΩΎͯ͘͟ ͘ ͼ͙ͣ ͫͤͯ͜Ί ͔ͨͦͭͪ͋͊ ͍ ͍͐ͪͯͤͭͦͤͦͣͯ ͔͔͙ͭͦͪͭ;ͤͦͣͯ ͊ͤ͊͘͜͜͡ 

͙͙͒͒͊ͭ͟;͙ͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͍ ͔ͦͤͭͫͭ͟͟͜ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ ͍͙ͤ͊͘;͔ͤͤ͜ ͚͎ͦͦ ͔͙ͣͭΣ ͍͊͒͊ͤ͘ΈΣ 

͙ͫͭͪͯͭͯͪ͟Σ ͔͙ͣͭͦ͒;͎ͤͦͦ ͔ͤͫͭͪͯͣͤͭ͊ͪ͜͜ΌΣ ΅ͦ ͔͔͊͋ͨ͘͘;͙ͭΈ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ 

ͨͪͦͼ͔ͫͯ͊͡Έ͎ͤͦͦ ͔ͦͣͨͦͤͤͭͯ͟ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͍ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤ͜ ͔͍ͣͭͦ͒͜ ͜ ͺͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ Ύ͟ ͊ͫͦ͋ͯ͘ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

ͯ;͍ͤ͜ ͨͪͦͺ͜͡Έ͙ͤͻ ͍͊ͫ͟͜͡Φ 
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˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;ͤ͜ ς ͊ͤ͊͘͜͡ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝Σ 

͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ς ͒͡Ύ 

͙ͪͦͪͭͭ͘͟Ύ ͣͫͭͯ͘͜ ͍͙ͦͫͤͦͤͻ ͨͦͤΎͭΈΣ ͨ͒͜ͻ͍ͦ͒͜Σ ͔͔͚ͣͦ͒͡ ͍͙͒ͦͫ͒͗ͯ͊ͤ͜͡ͻ Ύ͍͙΅Τ 

͔͙ͣͨͪ͜;ͤ͜ ς ͔͎͎ͨ͒͊ͦ͜;͔ͤ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡ΈͤͦΌ 

͒͜Ύ͡Έͤͫͭ͜Ό ͯ;͍ͤ͜ ͨͪͦͺ͜͡Έ͙ͤͻ ͍͊ͫ͟͜͡Φ   

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ͍͔̂ͨͪͦ͊͒͗ͤͤΎ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͍ 

͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͤ͊͋ͯͦ͡ ͙͍ͦͫͦ͋ͦ͡͝ ͊ͭͯ͊͟͡Έͤͦͫͭ͜. ̂ ͍͘ΩΎͯ͘͟ 

͘ ͙ͭͣΣ ΅ͦ ͨͪͦͺ͜͡Έ͔ͤ ͍ͤ͊;͊ͤͤΎ ͫͨͪΎ͍͔ͣͦ͊ͤ ͤ͊ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͍ͦͫͭͤ͜͜ͻ ͔ͨͦͭͪ͋Σ 

͔͔͍ͤͭͪͫ͜͜ ͯ;͍ͤ͜ ͭ͊ ͣ͊Ί ͔͔͊͋ͨ͘͘;͙͙ͭ ͺ͍ͦͪͣͯ͊ͤͤΎ ͒͜Ί͍͙ͻ ͤ͊ͤ͘ΈΣ ͟͡Ό;͍͙ͦͻΣ 

ͫͦͼ͊͜͡Έ͙ͤͻ ͜ ͔͔͙ͨͪ͒ͣͭͤͻ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Σ ͔ͨͪ΄ͦ;͔͎͍ͪͦͦΌ Ί ͔ͨͪͦ͋ͣ͊͡ 

͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͦͫͭ͟͜ ͚ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍ͤ͊;͊ͤͤΎ ͯ;͍ͤ͜Φ ˹͊ ͨͪͦͺ͜͡Έ͔ͤ ͍ͤ͊;͊ͤͤΎ 

͎͋ͦͦ͜͜͡͝ ͔͔ͨͦ͊͒ͤ͟͡ ͍͊͒͊ͤͤ͘Ύ ͍͙ͪͦͭͯ͘͟ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͙ͦͫͦ͋ͫ-

ͭͦͫͭ͜Σ ͒͊ͭͤͦ͘͝ ͚ͫ͊ͣͦͫͭͤͦ͜ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͒ͦ͋ͯͭ͘͜ 

ͤ͊ͤͤ͘Ύ ͍ ͍͙ͤͦͻ ͍ͯͣͦ͊ͻΣ ͙͙ͪͭ͟;ͤͦ ͭ͊ ͍ͭͦͪ;ͦ ͙͙͙ͣͫͭ͡Σ ͍ͪͦ͘ΩΎ͍͙ͯ͊ͭ͘ ͔͙ͨͪͦ͋ͣ͡Φ  

˭͍͙͚ͣͫͭͦ͜ ͔ͦͣͨͦͤͤͭ͟ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͨͪͦͺ͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͔͔ͨͪ͒͋͊;͊Ί 

͍ͦͦͦ͒ͤͤ͜͡Ύ ͯ;ͤΎ͙ͣ ͍͙ͦͫͤͦͤͻ ͔͚ͭͦͪ͜Σ ͍͊ͦͤ͘͟͜Σ ͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟͜Σ ͍͙ͨͪ͊͡Σ ͔͚͒͜Σ 

͙ͨͪͤͼ͙͍ͨ͜Σ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͼͫͤͦͫͭ͜͜͜͡ ͚ ͔͍ͦ͡Όͼ͚ͤͦͫͭ͜͜ ͎ͦͪ͊ͤ͜;͎ͤͦͦ ͍ͫͭͯ͜Σ 

͙͔ͫͫͭͣͤͦͫͭ͜Σ ͫͭͪͯͭͯͪͤͦ͟-͍͔͍ͪͤͦ͜͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͎͋ͦͦ͜͜͡;͙ͤͻ ͙͔ͫͫͭͣΣ ΅ͦ Ί ͍ͦͫͤͦͦΌ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͙ͨͪͪͦ͒ͤ;ͦ-͍ͤ͊ͯͦͦ͟͝ ͙͙͊ͪͭͤ͟ ͍ͫͭͯ͜Φ ˽͔͎ͪ͊ͫͦͦ͟͜͡;͙͚ͤ ͔͊ͫͨͭ͟ 

͍ͤ͊;͊ͤͤΎ ͯ;͍ͤ͜ ͎͋ͦͦ͜͜͡͝ ͤ͊ ͨͪͦͺ͜͡Έͤͦͣͯ ͍ͪͤ͜͜ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͤ͊͋ͯͭͭΎ ͍͙ͤ͊;ͦ͟ 

͙ͨͪ͊ͭ͟;ͤͦ͝Σ ͍ͨͤ͊͊͘͜͡Έͤͦ-ͨͦ΄͍ͯͦͦ͟͝Σ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝Σ ͨͪͦΊͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͊ 

ͭ͊ͦ͗͟ ͔ͯͭͤͤ͜͡Ύ ͙ͤ͊͋ͯͭͻ ͯͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟ ͯ ͍ͨͦͫΎ͔͒ͤͤͦͣͯ͟ ͙͗ͭͭ͜ ͭ͊ ͨ͒͜ ;͊ͫ 

͒ͦ͋ͯͭͭ͘Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Φ  

˿͔͔ͪ͒ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͤ͊ͨͪΎ͍ͣ͜ ͍͙ͪͦͭͯ͘͟ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͨͪͦͺ͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ 

͔ͣͭ͜ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͋͜͡Έ΄ͦΌ ͣͪͦ͜Ό ͍͍͒ͨͦ͒͊͜͜Ί ͙͍͔ͨͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎΣ 

΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜Ό ͭ͊ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͯ;͍ͤ͜Σ ͍͙ͪͦͭͦ͘͟ ͼ͙ͤͤͫͤ͜͜ͻ 

ͦͪ͜Ίͤͭ͊ͼ͚͜Σ ͙ͦͫͦ͋ͫͭͫͤͦ͜ ͤ͊͘;ͯ΅͙ͻ ͤ͊ͤ͘Έ ͜ ͍ͭͦͪ;͎ͦͦ ͍͒ͦͫ͒ͯ͜ ͯ;͍ͤ͜Φ  

̂ ͍͘ΩΎͯ͘͟ ͘ ͍͙͔͙͊͒ͤͣ͟͡ ͍͙΅͔Σ ͍͔͙ͦ͟͡͝ ͤ͊͘;ͯ΅ͦͫͭ͜ ͍ͤ͊͋ͯ͊Ί ͔ͨͪͦ͋ͣ͊͡ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ Ύ͟ ͙͍ͦͫͦ͋͊͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

ͨͪͦͼ͔ͫͯΣ ΅ͦ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͯ;͍ͤ͜ ͨͪͦͺ͜͡Έ͙ͤͻ ͍͊ͫ͟͜͡Σ ͔͊͋͘͘-

͔ͨ;͔ͤͤΎ ͙͍͎͊ͭͤͦͦ͟ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͤ͊ͤͤ͘Ύ͙ͣΣ ͍͙ͪͦͭͦ͘͟ ͚ͫ͊ͣͦͫͭͤͦ͜͝ 

͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͍ͭͦͪ;͎ͦͦ ͙͔ͣͫͤͤ͡Ύ ό˥͔ͤ͊͟͡Σ нлмоΣ ͫΦ мпнύΦ  

˽͙͍͔ͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎ ͙͍͊ͭͯ͘͟͜Ί ͍ͨͤ͊͊͘͜͡Έͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ;͍ͤ͜Σ ͊ ͔ͫ͊ͣΣ 

ͯͣͤͤ͜Ύ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͎ͯ͊͊͘͡ΈͤΌ͍͙͊ͭΣ ͍͍ͫͭ͊ͤͦ͡Ό͍͙͊ͭ ͙ͨͪ;͙ͤͤͦ-

͍ͤ͊ͫ͒ͦ͜͟͜͡Σ ͍͙ͤͯͭͪ΄ͤΈ͔͔ͦͨͪ͒ͣͭͤ͜Σ ͔͔ͣ͗ͨͪ͒ͣͭͤ͜͜ ͍͘ΩΎ͙͘͟Σ ͍͍͙ͦͨ͊ͤͦͯ͊ͭ ͔ͣͭͦ-

͎͒ͦͦ͜͡Ό ͨͤ͊ͤͤ͘͜Ύ ͙͍͗ͦ͝ ͙͙ͨͪͪͦ͒Σ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͤ͊͋ͯͭ͜ ͤ͊ͤͤ͘Ύ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜Φ 

˽͔͙ͪͦ͋ͣ͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͙͔ͣͫͤͤ͡Ύ ͍͙͍͔ͫͭͤͦ͜͡ ͯ ͨͪ͊ͼΎͻ ͍ͤ͊ͯͦ͟ͼ͍͜-͔͎͎͍ͨ͒͊ͦ͜ ς 
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ˤΦ s ͤ͒ͪΊΊ͍͊Σ ˱Φ x ͯͼ͙͟Σ ˿Φ ˥ ͦͤ;͔͊ͪͤͦ͟Σ ˻Φ ˥ ͔ͯ͋ͤͦ͟Σ ˣΦ ˴ ͦͪͦͭΎΊ͍͊Σ ˤΦ ˾ ͔͔ͦͣͤͼΈΣ 

˿Φ ˿ ͙ͫͦΊ͍ͦ͝ ͭ͊ ͤ͜ΦΣ ͊ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͣ ͔͊ͫͨͭ͊ͣ͟ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ 

͙͍ͨͪͫΎ;͔ͤ͜ ͙ͪͦ͋ͦͭ ˣΦ x ͎ͦͦΎ͍͔ͤͫ͡Έͦ͟͝Σ ˤΦ ˸ ͦ͡Ύͦ͟Σ ̒Φ ˽ ͦͤͦͣ͊ͪΈ͍ͦ͊ ͭ͊ ͤ͜Φ 

˴͔͎͊ͭͦͪ͜Ύ ζ͙͍ͨͪͦ͒ͯͭͤͫͭ͟͜Έη ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͍ ͔ͦͤͭͫͭ͟͟͜ ͨͦͤΎͭΈ ζ͙͍ͨͪͦ͒ͯͭͤͫͭ͟͜Έ 

͙͔ͣͫͤͤ͡ΎηΣ ζ͙͍ͨͪͦ͒ͯͭͤͫͭ͟͜Έ ͔͔ͤͭͭͯ͜͟͡η ͍ ͪͦ͋ͦͭ͊ͻ ˶Φ ʕ ͙͎ͦͭͫΈ͎ͦͦ͟Σ 

ˤΦ ˨ ͍͙͍͊͒ͦ͊Σ ˻Φ ˶ ͔ͦͤͭΈΊ͍͊Σ ˸Φ ̆ ͦͦ͒ͤͦ͡͝Φ  

͔̂ͨͪ΄͔ ͨͦͤΎͭͭΎ ζ͔͙͍͔ͪͨͪͦ͒ͯͭͤ͟η ͭ͊ ζ͙͍͔ͨͪͦ͒ͯͭͤ͟η ͙͋ͯ͡ ͍͊ͫͭͦͫͦ͊ͤ͘͜ 

ͨ͒͜ ;͊ͫ ͊ͤ͊ͯ͘͜͡ ͙ͫͭͪͯͭͯͪ͟ ͨͪͦͼ͔ͫͯ ͨͤ͊ͤͤ͘͜Ύ ˩Φ ˴ ͊ͤͭͦͣΣ ͨͤ͘͜͜΄͔ ͍͙͔ͪͦͤͤ͘͜ 

ˤΦ ˥ ͔͎͔͔ͣ͡Φ ̂ ͍͙͚ͤ͊ͯͦ͟ ͎ͦ͋͜ ͔ͭͪͣͤ͜ ζ͙͍͔ͨͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎη όǇǊƻŘǳŎǘƛǾŜ 

ƭŜŀǊƴƛƴƎύ ͍͍͔͙͡ ͔ͤͣ͜ͼΈ͟͜ ͍;͔ͤ͜ ͚ ͔͎͎͙ͨ͒͊ͦ ˱͎͙ͤͪ͒ ˣ͔ͣ ͭ͊ ˯͔͔ͤͫͤ ͚͔̊ͤ͊͒ͪΦ  

ˢͤ͊͘͜͡ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͔ͭΣ ΅ͦ ͍͒ͫͯͭͤ͜Ύ 

͔͎ͭͪͣͤͦͦ͜͜͡;ͤ͊ Ί͒ͤͫͭ͜Έ ΅ͦ͒ͦ ͫͯͭͤͦͫͭ͜ ͨͦͤΎͭͭΎ ζ͙͍͔ͨͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎηΦ  

˸Φ ˥ ͔͊͒ͼΈ͙͚͟ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ζ͙͍ͨͪͦ͒ͯͭͤͫͭ͟͜Έ ς ͼ͔ ͙ͨͦ͊ͤ͘͟͟ Ύͦͫͭ͟͜ ͫ͊ͣͦ-

͍͙ ͤ͊͘;͔ͤͤΎ ͚ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ;ͤΎΣ ͍ͦͤ͊ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͍ͭͦͪ;͎ͦͦ 

͍͙͋ͦͪͯ ͯ;͔ͤͣ ͤ͊ͨͪΎͣͯ ͭ͊ ͣͫͭͯ͘͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͚ ͍͔͔͒ͦ͒ͤͤΎ ͚͎ͦͦ ͒ͦ ͊͘͟-

͡Ό;ͤͦ͝ ͫͭ͊͒͜͝ ς ͍͔ͫͭͦͪͤͤΎ ͙͎ͦͪͤ͊͜͡Έ͎ͤͦͦ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦ͒ͯͭͯ͟ 

ό͘ ͍͒ͦͣ͊ ͍͙͙ͫ͊͒ͦͣ͟͡ ς ͤ ͍͊;͊͡Έͤͦ͝ ͭ͊ ͍ͭͦͪ;ͦ͝ύ ό˥͔͊͒ͼΈ͙͚͟Σ нллпΣ ͫΦ мноύΦ  

˴Φ ̒ ͔ͪͫΈͦ͟ ͍͙ͤ͊͘;͊Ί ͔͙͍ͪͨͪͦ͒ͯͭͤͯ͟ ͒͜Ύ͡Έͤͫͭ͜Έ Ύ͟ ͭ͊ͯ͟Σ ΅ͦ 

͍͙ͦͤͯ͟ΊͭΈͫΎ ͊͘ ͍͙͙ͨͪ͊͊ͣ͡Σ ΅ͦ ͨͪͦͨͦͤͯΌͭΈͫΎ ͯ;͔͍ͤ͜ ͯ ͍͙͎͡Ύ͒͜ ͨ͊ͤͯ͡Φ 

˻͒ͤ͊͟Σ ͙͍ͨͪͦ͒ͯͭͤ͊͟ ͒͜Ύ͡Έͤͫͭ͜Έ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ ͔͍͙͙ͪͫͭ;ͤ͊ ͭ͊ ͍ͭͦͪ;͊Φ ˽͒͜ 

;͊ͫ ͔͍͙͙ͪͫͭ;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ;ͤ͜ ͚ͫ͊ͣͦͫͭͤͦ͜ ͍ͫͭͦͪΌΌͭΈ ͎͙͊ͦͪͭͣ͡Σ ͤ͊͘ͻͦ͒ΎͭΈ 

͔͙ͣͭͦ͒ ͭ͊ ͙͚͙ͨͪͦͣΣ ͍͙ͤ͊͘;͊ΌͭΈ ͨ͊ͤ͡ ͚͒͜Φ ͍́ͦͪ; ͊͒͜Ύ͡Έͤͫͭ͜Έ ͔͔ͨͪ͒͋͊;͊Ί 

͍͔ͫͭͦͪͤͤΎ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦ͒ͯͭͯ͟ ς ͍͙͍ͫͤͦ͟Σ͙ ͎͔ͨͦͭ͘͜Σ͙ ͔ͣͦ͒͜͡Σ ͨͪΊͦ͟ ͙ͭ ͊͘ 

͔͚͙͙ͤͤ͊ͦͣͣ͘ ͒͡Ύ ͯ;͍ͤ͜ ͊ ͎͙͙ͦͪͭͣ͊ͣ͡ ό͔̒ͪͫΈͦ͟Σ мфффΣ ͫΦ фнύΦ 

˱Φ ˽ ͙͚͒͊ͫ͜͡ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ ζͺͦͪͣͯ͊͡ ͙͍ͨͪͦ͒ͯͭͤͦͫͭ͟͜ ͔͒ͯ͗ ͨͪͦͫͭ͊Σ 

͙͍͙͚ͨͪͦ͒ͯͭͤ͟ ͯͪͦ͟ ς ͼ͔ ͯͪͦ͟ ͔͒ͦ͋ͪ ͎͍͔͙͚ͨ͒ͦͭͦͤ͜͡ ͜ ͚͔ͣ͊ͫͭͪͤͦ 

͍͔͔͙͚ͨͪͦ͒ͤΦ ˤ͙͙͚ͫͦ͟ ͔ͪͯ͘͡Έͭ͊ͭ ς ͤ͊ͫ͒ͦ͜͟͡ ͫͨͦͯ͡;͔ͤͤΎ ͼ͙ͻ ͍͒ͦͻ ͍͎͙͊ͦͣͻ 

͍ͯͣͦη ό˽͙͚͒͊ͫ͜͡Σ нлмлύΦ 

˹͊ ͒ͯͣͯ͟ ˢΦ x ͪͯ΄͙ͤͫ͡Έ͎ͦͦ͟Σ ͙͍͔ͨͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎ ͔͔ͨͪ͒͋͊;͊Ί 

͔͙͚ͤͫͭ͊ͤ͒͊ͪͭͤ ͨ͒͜ͻ͒͜ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ΅ͦ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ 

͙ͨ͒ͭͪͣͯ͜͟ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͯ;͍ͤ͜ ͨ͒͜ ;͊ͫ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͒ͦ͋ͯͭͭ͘Ύ 

ͤ͊ͤ͘ΈΤ ͤ͊͋ͯͭͭΎ ͍ͣͤ͜Έ ͜ ͍ͭͦͪ;͎ͦͦ ͍͒ͦͫ͒ͯ͜ (ˣͪͯ΄͙ͤͫ͡Έ͙͚͟Σ 1983). ˭͎͒ͤͦ͜ ͘ 

͎ͨͦ͡Ύ͙͒͊ͣ ˤΦ x ͔ͫͨ͊͡Έͦ͟Σ ͨ͒͜ ;͊ͫ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ 

͚ͫ͊ͣͦͫͭͤ͜ ͊͒ ͜Ύ͡Έͤͫ͜Έͭ ͨͦ ΄͍͎ͯͦͦͦ͟Σ ͙͒ͦͫ͒ͤ͜͡ͼΈ͎ͦͦ͟Σ ͍ͭͦͪ;͎ͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Φ 

ˤͭ͜;͙ͤ͘Ύͤ͜ ͍ͤ͊ͯͦ͟ͼ͜ ˱Φ x ͯͼ͙͟Σ ˸Φ ˨ ͔͊ͪ͟;ͯ͟Σ ˸Φ ˭ ͊ͻ͊ͪ;ͯ͟Σ ˱Φ ˽ ͙͚͒͊ͫ͜͡Σ 

̑Φ ˾ ͔ͦͣ͊ͤͤͦ͟Σ ˢΦ ̊ ͙ͦ͒ͤ͟ ͍͍͊͗͊ΌͭΈ ͙͍͔ͨͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦΌ 

͔ͭͻ͎ͤͦͦ͜͡ΊΌΣ ΅ͦ ͙ͫͨͪΎΊ ͍͙ͨ͒͜΅͔ͤͤΌ ͍ͪͤ͜Ύ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͚ ͔͔͊͋ͨ͘͘;ͯΊ ͍͙ͪͦͭͦ͘͟ ͍ͭͦͪ;͎ͦͦ ͍͒ͦͫ͒ͯ͜ ͯ;͍ͤ͜Φ ˱Φ x ͯͼ͙͟ ͊ͤ͊͘͘;͊ΊΣ 
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΅ͦ ͙͍͔ͨͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎ ͼ͔ ς ζ͔ͫͨͼ͊͜͡Έͤͦ ͎͍ͦͪ͊ͤͦ͊ͤ͊͘͜Σ ͒ͦͼ͜͡Έͤ͊ ͚ 

͔͍ͪͦ͊ͤ͊͟ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͍͊͘Ίͣͦ͒͜ΎΣ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͔͔ͨͦͭ͊ͨͤ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͭ͊ ͦͪ͜Ί͍ͤͭͦ͊ͤ͊ ͤ͊ ͒ͦͫΎ͎͔ͤͤͤΎ ͙͍͙ͨͪͦ͒ͯͭͤ͟ͻΣ ͍ͭͦͪ;͙ͻ 

͍͍ͪͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜η όˣͯͼ͙͟Σ нлллΣ ͫΦ фуς100).    

̂ ͍͘ΩΎͯ͘͟ ͘ ͍͙͔͙͊͒ͤͣ͟͡ ͍͙΅͔Σ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͙͍͔ͨͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎ 

͙ͫͨͪ͊ΊͭΈͫΎ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͎ͦ͜͡;͎ͤͦͦ ͭ͊ ͙͙ͪͭ͟;͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ ͍͟͡Ό;͊Ί 

͙͊ͤ͊ͭ͜͡;ͤͯΣ ͙͒ͦͫ͒ͤ͜͡ͼΈͯ͟Σ ͨͦ΄͍ͯͦͯ͟Σ ͔ͨͪͦ͋ͣͤͯ͡ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͨ͒͜ ;͊ͫ Ύͦ͟͝ 

ͯ;ͤ͜ ͍͙͍ͫͯ͊ΌͭΈ ͭ͊ ͍ͦ͋͐ͪͯͤͭͦͯΌͭΈ ͎͔͙ͨͦͭ͘͜Σ ͨͪͦͨͦͤͯΌͭΈ ͪͤ͘͜͜ ͍͙͊ͪ͊ͤͭ͜ 

ͪ͜΄͔ͤΈΦ ˭͍͊ͫͦΊͤͤΎ ͤ͊ͤ͘Έ ͤ͊ ͙͍ͨͪͦ͒ͯͭͤͦͣͯ͟ ͍ͪͤ͜͜ ͔͔͊͋ͨ͘͘;ͯΊ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ;͍ͤ͜Φ  

˽͔͔ͪ͒ͣͭͤ͊ ό͎͋ͦͦ͜͜͡;ͤ͊ύ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ς ͼ͔ ͙ͦͫͦ͋ͫͭͫͤ͊͜ ͔͎͙͍ͤͭͪ͊ͭͤ͊͜ 

ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͫͯ͋ΩΊͭ͊͟ ͍ͤ͊;͊ͤͤΎΣ Ύ͙͚͟ ͍ͦͦ͒͜͡Ί ͫͯͯͨͤͫͭ͟͜Ό ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ 

͍͙ͤ͊;ͦ͟ ͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͣ͊Ί ͔͍͙͚ͨͤ ͍͒ͦͫ͒͜ ͝͝ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ͚͔͒ͫͤͤͤ͘͜ΎΣ ͔ͪͺ͔ͫ͟͜͡͝ ͭ͊ ͊ͤ͊ͯ͘͜͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͘͜ ͍͙ͤ͊͘;͔ͤͤΎͣ 

ͨͦ͒͊͡Έ΄͎ͦͦ ͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ΄͡Ύͻͯ ό˥͔ͤ͊͟͡Σ нлмоΣ ͫΦ момύΦ ˭͍͊͗͊Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ 

͎͋ͦͦ͜͜͡;ͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ Ύ͟ ͎͔͋͊͊ͭͦ͊ͫͨͭͤ͊͟ ͔͎͊ͭͦͪ͟͜Ύ ͍͟͡Ό;͊Ί ͍ͫ͊͒ͦ͟͜͡ 

ό͎ͦͦ͜͟͡-͍ͣͫͭͦͯ͘͜Σ ͔ͦͨͪ͊ͼ͚ͤͯ͜Σ ͙͒ͦͫ͒ͤ͜͡ͼΈͯ͟ ͚ ͍ͨͤ͊͊͘͜͡Έͤͯ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈύΣ 

͝͝ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͔ͦͣͨͫͦͣ͟͟͡ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͚͒͜ ͯ;͍ͤ͜Σ ΅ͦ 

ͣ͊ΌͭΈ ͙ͦͤ͊͘͟ ͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

˽͙͍ͪͦ͒ͯͭͤͫͭ͟͜Έ ͯ ͔ͦͤͭͫͭ͟͟͜ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͦͤ͊͘;͊Ί ͙͍͔͊ͭͤ͟ ͍ͫͭ͊-

͔ͤͤ͡Ύ ͯ;͍ͤ͜Σ ͝ͻ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜Έ ͨͦ΄͍ͯͦͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͫͨͪΎ͍ͣͦ͊ͤͦ͝ ͤ͊ ͍͔ͫͭͦͪͤͤΎ 

͍͎͊ͫͤͦͦ͡ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦ͒ͯͭͯ͟Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ ͚ͣ͊͋ͯͭͤΌ ͨͪͦͺ͔͚ͫͤͯ͜ ͫͨͪΎͣͦ-

͍͊ͤͫͭ͜ΈΦ ˻͍͙͙ͫͤͦͤͣ ͙ͦͤ͊͊ͣ͘͟ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ΊΥ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔ͪ͊͜͡-

͊͘ͼ͜͝ ͔͔͙ͨͪ͒ͣͭͤͻ ͔͔͍ͤͭͪͫ͜͜ ͜ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͔ͨͦͭͪ͋ ͯ;͍ͤ͜Σ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͙ͣͦͭ-

͍͊ͼ͜͝ ͯ;ͤͤ͜ΎΣ ͣ͜ͼͤͫͭ͜Έ ͜ ͒͜Ί͍ͫͭ͜Έ ͤ͊ͤ͘ΈΣ ͍͙ͤ͊;͙͟ ͍ͭͦͪ;ͦ͝ ͭ͊ ͨͦ;͍͊ͭͦͦ͟͝ ͨͪͦͺ͔͚ͫ͜-

ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝Σ ͒ͦͫΎ͎͔ͤͤΈ ͯ ͍ͤ͊;͊ͤͤ͜ ͚ ͍ͫ͊ͣͦͦͫͭ͜͜Φ  

˸͔ͭͦΌ ΄͟͜͡Έͤͦ͝ ͨͪͦͺ͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ Ί ͍͙͔ͪͦͤͤ͊͘Σ ͍ͭͦͪ;͊ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ ͭͦ-

ͣͯ ͙͍͔ͨͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎ ͫͨͪΎ͍͔ͣͦ͊ͤ ͤ͊Υ ͍͙ͪͦͭͦ͘͟ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭ͟-

ͤͦͫͭ͜Σ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͍ͦͫͭͤ͜͜ͻ ͔͔͍ͤͭͪͫ͜͜ ͜ ͔ͨͦͭͪ͋ ͯ;͍ͤ͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͍ͨͪͦ͒ͯͭ͟-

͙ͤͻ ͺͦͪͣ ͙͔ͣͫͤͤ͡ΎΣ ͤ͊ͤ͘ΈΣ ͯͣͤ͜ΈΣ ͍͙ͪͦͭͦ͘͟ ͔͒͜͝ ͔͔͔͍ͤͨͪͪͤͦ͝ ͍͙ͦͫͭ͜Σ ͍͔ͫͭͦͪͤ-

ͤΎ ͍ͯͣͦ ͒͡Ύ ͫ͊ͣͦ͊ͭͯ͊͊͘͟͜͡ͼ͜͝ ͭ͊ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͯ;͍ͤ͜ ͯ ͨͪͦͺ͔͚ͫͤͦͣͯ͜ ͍ͫͭ͜͜Φ   

˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͍͟͡Ό;͊Ί ͭ͊͟͜ ͔͙ͭ͊ͨΥ 

1. ˨͎͙͊ͤͦͫͭ͊͜͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ς ͍͙ ͤ͊͘;͔ͤͤΎ ͍͙ͻ͙͒ͤ͜ͻ ͍ͯͣͦΣ ͊ 

͔ͫ͊ͣΣ ͍ͪͤ͜Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͯ;͍ͤ͜ ͭ͊ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Φ 

2. ˽ͪͦΊ͍ͭͯ͊ͤͤ͟Ύ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ;͍ͤ͜Υ ͼ͔ͨͦ͊͒͊ͤͤ͜͟͡͡ΎΤ 

ͪͦͪͦ͋͊͘͟Σ ͔͍ͦͪͭͯ͊ͤͤ͟͟Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͒͊ͤ͘ΈΤ ͍͙͋ͪ͜ ͔͍ͣͭͦ͒͜Σ ͙͚͍ͨͪͦͣ͜Σ ͺͦͪͣ 

͍ͤ͊;͊ͤͤΎ ͚ ͔ͦͪ͟͟ͼ͜͝ ͍ͦͫͭͤ͜͜ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͯ;͍ͤ͜Τ ͎͍ͨͪͦͤͦͯ͊ͤͤ͘Ύ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ 

ͯͪͦͯ͟ ͭ͊ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ;͍ͤ͜Φ 
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3. ͍͔̂ͨͪͦ͊͒͗ͤͤΎ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎΥ ͊ͭͯ͊͊͘͟͜͡ͼ͜Ύ ͤ͊ͤ͘Έ ͜ 

͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͯ;͍ͤ͜Σ ͔͙ͨͪͦ͋ͣ͊ͭ͊͘͡ͼ͜Ύ ͣͫͭͯ͘͜ Ύ͟ ͊ͫ͋͘͜ ͙͍͊ͭ͊͘͟͜ͼ͜͝ 

͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ ͍͔ͫͭͦͪͤͤΎ ͙͎ͦͪͤ͊͜͡Έ͙ͤͻ ͍ͭͦͪ;͙ͻ ͍ͨͪͦ͒ͯͭ͟͜ ͨ͒͜ ;͊ͫ 

͍͙ͦͤ͊ͤͤ͟Ύ ͯ;ͤΎ͙ͣ ͔͍͙͙ͪͫͭ;͙ͤͻΣ ͔͙ͨͪͦ͋ͣͤ͡ͻΣ ͍ͭͦͪ;͙ͻ ͍͊͒͊ͤ͘ΈΤ ͦͼͤ͜Ό͍͊ͤͤΎ 

͍ͤ͊;͊͡Έ͙ͤͻ ͒ͦͫΎ͎͔ͤͤΈΦ 

4. ˾͔ͺ͔ͫ͟͜͡Ύ ͯ;͍ͤ͜ ͘͜ ͔ͣͭͦΌ ͎͙͎͋ͦͦͦ͟͡ ͪͦͯͣͤͤ͘͜Ύ ͔ͫͭͯͨͤΎ ͍͊ͫͦ͘ΊͤͤΎ 

͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͚ ͯͣͤͤ͜Ύ ͔ͺ͔͙͍ͭͤͦ͟ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͍ͨͤ͊͊͘͜͡Έͤ͜ 

͍͊͒͊ͤͤ͘ΎΣ ͊ ͭ͊ͦ͗͟ ͊ͤ͊͘͜͡ ͯ;͙͔͔ͭͣ͡ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͔͙ͣͭͦ͒;͎ͤͦͦ 

͔ͤͫͭͪͯͣͤͭ͊ͪ͜͜Ό ͭ͊ ͍ͤ͊;͊͡Έ͙ͤͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͯ;͍ͤ͜Φ 

͍̅ͦͪͣͯ͊ͤͤΎ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ;͍ͤ͜ ͨͪͦͺ͜͡Έ͙ͤͻ ͍͊ͫ͟͜͡ ͯ 

͙͔ͫͫͭͣ͜ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͣ͊Ί ͭ͊͟͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡Υ ͻ͒͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

ͨͪͦͼ͔ͫͯ ͋͜͡Έ΄ ͍͙͍͙͚͊͗͡Σ ͤ͗͜ ͔ͪͯ͘͡Έͭ͊ͭΣ ͼ͔ ͦͤ͊͘;͊ΊΣ ΅ͦ ͋͜͡Έ΄ͯ ͼͤͤͫͭ͜͜Έ ͣ͊Ί 

͍͙ͪͦͭͦ͘͟ ͍ͨͤ͊͊͘͜͡Έ͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͯ;͍ͤ͜Σ ͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͟͜ ͺͦͪͣͯΌͭΈͫΎ 

ͨ͒͜ ;͊ͫ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͊ ͔ͤ ͦ͋ͫΎ͎ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ 

͍͙ͤ͊;ͦ͟Τ ͦͪ͜Ίͤͭ͊ͼ͜Ύ ͤ͊ ͨͪͦͺ͔͚͔ͫͤ͜ ͭ͊ ͫͦͼ͊͜͡Έ͔ͤ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͯ;͍ͤ͜Τ 

ͪͦͫͭ͊ͤͤ͘Ύ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ͯ;ͤΎ ͊͘ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍ͤ͊;͊ͤͤΎΤ ͎͋͊͊͘;͔ͤͤΎ 

͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯ ͚ ͤ͜ͺͦͪͣ͊ͼ͚͎ͤͦͦ͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ͍ͤ͊;͊ͤͤΎΤ ͼͫͤͫͭ͜͜͜͡Έ 

͙͔͙ͫͫͭͣ ͍ͤ͊;͊ͤͤΎ ͎͋ͦͦ͜͜͡͝Τ ͦͪ͜Ίͤͭ͊ͼ͜Ύ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͍͔͊ͪ͘΄͔͙͚ͤΣ ͙ͦͫͦ͋ͫͭͫͤͦ͜ 

͚ ͫͦͼ͊͜͡Έͤͦ ͤ͊͘;ͯ΅͙͚ ͍͚ͦͫͭͤ͜͜ ͨͪͦ͒ͯͭ͟Τ ͙͚ͭͫͤ͜ ͍͘ΩΎͦ͘͟ ͣ͗͜ ͍ͤ͊;͊͡ΈͤͦΌ 

͒͜Ύ͡Έͤͫͭ͜Ό ͤ͊ ͯͪͦͼ͜ ͭ͊ ͚͙ͫ͊ͣͦͫͭͤͣ͜ ͍ͤ͊;͊ͤͤΎͣΦ  

˾͔͊͊͘͜͡ͼ͜Ύ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ Ύ͟ ͊ͫͦ͋ͯ͘ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͋ͦͦ͜͜͡;ͤͦ͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͔ͨͦͭͪ͋ͯΊ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͺͦͪͣΣ ͔͍ͣͭͦ͒͜Σ ͙͚͍ͨͪͦͣ͜ ͜ ͍͊ͫͦ͋͘͜Υ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔͔͍ͣͤͭ͜͡ ͍͙͍ͪͦ͊͘͡Έ͎ͤͦͦΣ ͔͎ͨͪͦ͋ͣͤͦͦ͡Σ ͨͪͦΊ͎ͭͤͦͦ͟Σ ͣͦ͒ͯ͡Έ-

͎ͤͦͦΣ ͔͙͍͎ͤͭͪ͊ͭͤͦͦ͜͟Σ ͙ͦͫͦ͋ͫͭͫͤͦ͜ ͦͪ͜Ί͍͎ͤͭͦ͊ͤͦͦΣ ͎͍͎ͨͪͦͪ͊ͣͦ͊ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ  

̒͟ ͍ͫ͒͜;͙ͭΈ ͍͔͔͔ͨͪͦ͒ͤ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͙͍ͨͪͦ͒ͯͭͤͫͭ͟͜Έ ͍ͤ͊;͊ͤͤΎ ͤ͊͘;ͤͦ 

ͪͦͫͭ͊͘ΊΣ Ύ͟΅ͦ ͣͫͭ͘͜ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͯ ͍͙͎͡Ύ͒͜ ͍ͨͦͫ͒ͦͤͦͫͭ͜͜͡ ͔͍͔͙͙ͤ͟͡ͻ ͊͘ 

ͪͦͣͪͦͣ͘͜ ͭ͊ ͙͍ͭͪ͊ͫͭ͜͡Ό ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͣͦ͒ͯ͜͡Σ ΅ͦ ͤ͊͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͯ;ͤΎͣ 

͔͔ͪͭ͡Έͤͦ ͦͨͪ͊ͼΈ͍͍͙ͦͯ͊ͭ ͍ͤ͊;͊͡Έͤͯ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͭ͊ ͍͍ͫͭ͊ͤͦ͡Ό͍͙͊ͭ 

͍ͤͯͭͪ͜΄ͤΈ͔͔ͦͨͪ͒ͣͭͤ͜ ͍͘ΩΎ͙͘͟Φ ̂ ͔ͭͻ͎ͤͦͦ͜͡Ύͻ ͍ͤ͊;͊͡Έͤͦ-͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ 

͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͎ͨͪͦ͋ͣͤͦͦ͡ ͭ͊ ͨͪͦΊ͎ͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͍͋͊;͊ΊͭΈͫΎ ͒͜Ί͍͙͚ 

͔ͤͫͭͪͯͣͤͭ͜ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍͙ͦͫͤͦͤͻ ͙ͨͦ͘ͼ͚͜ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ 

͍͒ͦͦ͘͡ΎΊ ͫͺ͍͙ͦͪͣͯ͊ͭ ͎͋ͦͦ͜͜͡;ͤͯ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͯ;͍ͤ͜Φ  

͙̅ͦͪͣ͊ͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ;͍ͤ͜ ΊΥ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊Σ 

ͨ͊ͪͤ͊Σ ͎͍ͪͯͨͦ͊Σ ͔͙͍ͦͭͤ͊͟͟͡Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ-͎͍ͪͯͨͦ͊Φ ̂ͪ͊ͻ͍ͦͯΌ;͙ ͙͍ͣͦ͗ͫͭ͜͡Έ 

͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͪͤ͘͜ͻ ͺͦͪͣ ͍ͤ͊;͊ͤͤΎΣ ͫ͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͍ͦͫͤͦͦΌ ͨͪͦ͒ͯ͟-

͙͍͎ͭͤͦͦ ͍ͤ͊;͊ͤͤΎ Ί ͚ͫ͊ͣͦͫͭͤ͊͜ ͍ͨͤ͊͊͘͜͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ;͍ͤ͜Φ ˤ͙͋ͪ͜ ͔͍ͣͭͦ͒͜ ͜ 

͙͚͍ͨͪͦͣ͜ ͍ͤ͊;͊ͤͤΎ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͍ͪͤ͜Ύ ͫ͊͒ͤͦͫͭ͟͜͡ ͣͫͭͯ͘͜Σ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ 

͔͚͎ͤͤͤͦͦ͜͜͡ ͙͔ͣͫͤͤ͡Ύ ͯ;͍ͤ͜ ͭ͊ ͊ͭͯ͊͟͡Έ͙ͤͻ ͍͊͒͊ͤ͘Έ ͯͪͦͯ͟Φ ˾͍͙ͦͭͯ͘͟ 
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͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͙͔ͣͫͤͤ͡Ύ ͙ͫͨͪΎΊ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͭ͊͟ͻ ͔͍ͣͭͦ͒͜Υ ͔͍͙͙ͪͫͭ;͎ͤͦͦΣ 

͔͎ͨͪͦ͋ͣͤͦͦ͡ ͍͙͊͒ͯ͟͡Σ ͎͊͊͘͡Έ͎ͤͦͦ͜͡;͙ͤͻΣ ͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻΣ ͔ͣͭͦ͒ͯ ζ͍͎ͣͦͦͦͦ͘͟ 

΄ͭͯͪͣͯηΣ ζ͋͊ͤ͟ ͔͚͒͜ηΣ ͔͙ͦͤͪͭͤ͟͟ͻ ͙ͫͭͯ͊ͼ͚͜Σ ͔ͣͭͦ͒ͯ ͎͔ͨͦͭ͘͜Σ ͔͔͙ͣ͗ͨͪ͒ͣͭͤ͜ͻ 

͎͚͊ͤ͊ͦ͜͡Σ ͔ͣͭͦ͒ͯ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͎ͦͪ͜Σ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͚͒ͫͯͫ͟͜ ͭͦ΅ͦΦ ˿͔͔ͪ͒ 

͙͚͍ͨͪͦͣ͜ ͍ͤ͊;͊ͤͤΎ ͚ͤ͊͋͜͡Έ΄ ͔ͺ͔͙͍͙͙ͭͤͣ͟ ΊΥ ͙͚ͨͪͦͣ ͎͚͊ͤ͊ͦ͜͡Σ ͍͊ͪ͜Ό͍͊ͤͤΎΣ 

͙͚ͨͪͦͣ ͍͙͙ͤͦͤ͘Σ ͔͙ͫͣ͊ͤͭ͊͘ͼ͜͝Σ ͔͙ͦͤͪͭ͊͘͟͟ͼ͜͝Σ ͤ͊͘;ͯ΅ͦͫͭ͜ ͍͎͒ͦͫ͒͗ͯ͊ͤͦͦ͜͡ 

͔ͣ͊ͭͪ͊ͯ͜͡Σ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜͝Σ ͍͔ͫͭͦͪͤͤΎ ͔ͨͪͦ͋ͣͤͦ͡͝ ͙ͫͭͯ͊ͼ͜͝, ͙͚ͨͪͦͣ ͍ͤ͊ͯͦͦ͟͝ 

͔͔ͫͯͨͪ;͙͟Σ ͔ͣͦ͒͡Ό͍͊ͤͤΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͤ͊ͭͯͪ͊͡Έ͙ͤͻ ͦ͋ΩΊ͍ͭ͟͜Φ 

˭͊ͤ͊͘;͔ͤ͜ ͺ͙ͦͪͣΣ ͔͙ͣͭͦ͒Σ ͙͚͙ͨͪͦͣ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎ͦͦ͜͟͡-

͍ͣͫͭͦͦ͘͜͝Σ ͔ͦͨͪ͊ͼ͚ͤͦ͜͝Σ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͭ͊ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Φ 

͍͔̂ͨͪͦ͊͒͗ͤͤΎ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͔ͨͦͭͪ͋ͯΊ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ 

ͺͯͤ͟ͼ͚͜ ͯ;͙͔ͭ͡Ύ ͍ ͤ͊ͨͪΎͣ͜ ͍͙ͦͤ͊ͤͤ͟Ύ ͪͦ͜͡ ͍͙ͤ͊ͫͭ͊ͤ͊͟Σ ͦͤͫͯ͟͡Έͭ͊ͤͭ͊Σ 

͙ͪ͊͒ͤ͊͟Σ ͔͍͙ͪͤ͊͟͜͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦΊͭͯ͟Σ ͙ͦͦͪ͒ͤ͊ͭͦͪ͊͟ ͯ;ͤͤ͜Ύ 

͚ ͍͙ͨͦ͋ͯ͒ͦ ͯ;ͤΎ͙ͣ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͍ͦͫͭͤ͜Έͦ͝ ͭͪ͊Ίͭͦͪ͟͜͝Φ ̂ ͙͔ͫͫͭͣ͜ 

͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͙ͨͦ͘ͼ͜Ύ ͯ;ͤΎ ͭ͊ͦ͗͟ ͣͤ͘͜ΌΊͭΈͫΎΣ ͍ͤ͜ ͫͭ͊Ί ͫͯ͋ΩΊͭͦͣ͟ 

͍ͦͫͭͤ͜Έͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͙͒ͦͫ͒ͤͦͣ͜͟͡Σ ͍͊ͭͦͪͦͣ ͨͪͦΊͭͯ͟Σ ͔ͪͼ͔͔ͤͤͭͦͣ͘Σ 

͎ͦͪ͊ͤ͊ͭͦͪͦͣ͘͜ ͎͍ͪͯͨͦͦ͝ ͊͋ͦ ͔͙͍ͦͭͤͦ͟͟͡͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͨͪͦΊ͍ͭͯ͊͟͡Έ͙ͤͦͣ͟ ͍͎ͫͦͦ 

͍͙ͫ͊ͣͦͪͦͭͯ͘͟Φ ˽͙͍͔ͪͦ͒ͯͭͤ͟ ͍ͤ͊;͊ͤͤΎ ͔͔͊͋ͨ͘͘;ͯΊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͒͜Ί͍͙ͻΣ ͣ͜ͼ͙ͤͻΣ 

͙ͦͫͦ͋ͫͭͫͤͦ͜ ͤ͊͘;ͯ΅͙ͻΣ ͊ͭͯ͊͟͡Έ͙ͤͻ ͤ͊ͤ͘ΈΣ ͍ͫͨͦͫͦ͋͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͍ͣͤ͜ΈΣ 

͍ͦͦ͒͜͡Ό;͙ Ύ͙͙ͣ͟ ͍͙͙ͨͯͫͤ͟͟ ΄͙ͦ͟͡ ͣ͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͎͊ͫͤͦͦ͡ ͨͦ͒͊͡Έ΄͎ͦͦ 

ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙͋ͦͪͯ ͤ͊ ͍ͦͫͤͦ͜ ͒ͦ͋ͯͭͦ͘͝ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Φ  

˾͎ͦ͘͡Ύ͔ͤͣͦ ͙͔ͪͭͪ͟͜͝ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Φ 

˾͔ͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ΊΥ ͙͎ͦͪͤ͊͜͡Έͤ͜ ͍ͦͫͭͤ͜͜ ͙ͨͪͦ͒ͯͭ͟ ͯ;͍ͤ͜ ͯ 

͍͙͎͡Ύ͒͜ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͣͫͭͯ͘͜Σ ͎͋ͦͦ͜͜͡;͙ͤͻ ͨͦͤΎͭΈΣ ͔͔͙ͣ͗ͨͪ͒ͣͭͤ͜ͻΣ 

͍͙ͤͯͭͪ΄ͤΈ͔͔͙ͦͨͪ͒ͣͭͤͻΣ ͙ͨͪ;͙ͤͤͦ-͍͙ͤ͊ͫ͒ͦ͜͟͡ͻ ͍͘ΩΎ͍͘͟͜Σ ͍͍͔͙ͫͭ͊ͤͦͤ͡ͻ ͯ 

͍ͤ͊;͊͡Έͤͦͣͯ ͣͫͭ͘͜͜Σ ͎ͦ͜͡;͙ͤͻ ͍͍ͪͦͣͪͦͯ͊ͤ͘͜͟ΈΣ ͍͙ͦ͋͐ͪͯͤͭͦ͊ͤͻ ͍͙͍͍ͫͤͦ͟͜ 

ό͎ͦͦ͜͟͡-͍ͣͫͭͦ͊͘͜ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έύ; ͍͒ͦͫ͒͜ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͍͊͒͊ͤ͘ΈΣ 

ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔͔͒͗ͪ͡ ό͔ͦͨͪ͊ͼ͚ͤ͊͜ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈύΤ ͯͣͤͤ͜Ύ 

ͼ͔ͨͦ͊͒͊ͤͤ͜͟͡͡Ύ ͚ ͍͙ͤ͊͘;͔ͤͤΎ ͔͙ͨͪͦ͋ͣ͡Σ ͒͊ͭͤͦͫͭ͘͜ ͍͙ͨ͊ͤͯ͊ͭ͡Σ ͚͒ͫͤ͘͜Ό͍͙͊ͭ 

͙͒ͦͫ͒͜͡ ͚ ͔͔͙͔͙ͫͨͪͣͤͭ͟Σ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͝ͻ ͔ͪͯ͘͡Έ͙ͭ͊ͭΣ ͍͍͙ͦ͋͐ͪͯͤͭͦͯ͊ͭ ͍͙͍͙ͫͤͦ͟ 

ό͙͒ͦͫ͒ͤ͜͡ͼΈ͊͟ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈύΤ ͒͊ͭͤͫͭ͘͜Έ ͍ͯͫ͒ͦͣ͜͡Ό͍͙͊ͭ ͫͯͭͤͫͭ͜Έ Ύ͍͙΅ ͜ 

ͨͪͦͼ͔͍ͫ͜Σ ͍͙͍ͫͦ͡͡Ό͍͙͊ͭ ͦͼͤͤ͜͜ ͔ͫͯ͒͗ͤͤΎΤ ͯͣͤͤ͜Ύ ͍͙͍͙ͫͯ͊ͭΣ ͍͍͙ͦ͋͐ͪͯͤͭͦͯ͊ͭ 

͎͔͙ͨͦͭ͘͜Σ ͍͙͋ͯ͒ͯ͊ͭ ͍͙͚͊ͫͤ͡ ͎͙͊ͦͪͭͣ͡ ͚͒͜Σ ͯ͒ͦͫͦͤ͊͟͡Ό͍͙͊ͭ ͤ͊ͤͤ͘ΎΣ ͍͙ͤ͊;͙͟ 

͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͊͒͊ͤ͘Έ ό͍ͨͤ͊͊͘͜͡Έͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈύΦ 

ˤ͙͍͙ͫͤͦ͟Φ ˣ͎ͦͦ͜͜͡;ͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͯ ͙͔ͫͫͭͣ͜ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ 

͍ͤ͊;͊ͤͤΎ ͍͙Ύ͍͡ΎΊͭΈͫΎ ͯ ͍ͭͦͪ;ͦͣͯ ͒ͦ͋ͯͭͭ͘͜ ͚ ͍͊ͫͭͦͫͯ͊ͤͤ͘͜ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ 

͍͙ͤ͊;ͦ͟Τ ͙͙ͪͭ͟;ͤͦͣͯ ͙͔ͦͫͣͫͤͤ͜͡ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ ͎͔͔͍ͤͪͯ͊ͤͤ͜ 

͍͙ͤͦͻ ͔͚͒͜Σ ͍͙͔ͫͯͤͤͤ͜ ͎͔ͨͦͭ͘͜Τ ͔ͫͯ͒͗ͤͤΎͻ ͤ͊ ͍ͦͫͤͦ͜ ͊ͤ͊ͯ͘͜͡ ͍ͤ͊;͊͡Έ͙ͤͻ 
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͔ͨͪͦ͋ͣ͡Σ ͚ͫ͊ͣͦͫͭͤͦͣͯ͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͤ͊ͤ͘Έ ͯ ͍͙ͤͦͻ ͙ͫͭͯ͊ͼ͜ΎͻΣ ͍ͦͨ͊ͤͯ͊ͤͤΎ 

͍͙ͤͦͻ ͍ͫͨͦͫͦ͋͜ ͒͜Ύ͡Έͤͦͫͭ͜Τ ͍͙ͤ͊͘;͔ͤͤ͜ ͙ͫͭͪͯͭͯͪ͟Σ ͺͯͤ͟ͼ͚͜Σ ͔͎ͦͦ͟͜͡͝Σ 

͔͍ͦ͡Όͼ͜͝ ͎͋ͦͦ͜͜͡;͙ͤͻ ͙͔ͫͫͭͣΤ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜͝ ͭ͊ ͎ͯ͊͊͘͡Έ͔ͤͤͤ͜ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ 

͍ͦ͋͐ͪͯͤͭͯ͊ͤͤ͜ ͒ͯͣͦ͟Σ ͍͔͔͒ͦ͒ͤͤ͜ ͝ͻ ͍͙ͨͪ͊͡Έͤͦͫͭ͜ ͤ͊ ͍ͦͫͤͦ͜ ͎͙͙͋ͦ͟͡ͻ ͤ͊ͤ͘ΈΦ  

˻͔ͭ͗Σ ͺ͍ͦͪͣͯ͊ͤͤΌ ͎͋ͦͦ͜͜͡;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͙ͫͨͪΎΊ ͍͙ͪͦͭͦ͘͟ 

͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ;͍ͤ͜ ͤ͊ ͍ͦͫͤͦ͜ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ 

͍ͤ͊;͊ͤͤΎΣ ͍ ͔ͪͯ͘͡Έͭ͊ͭ͜ ;͎ͦͦ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍͔ͫͭͦͪͤͤΎ ͯ;ͤΎ͙ͣ ͍ͦͫͭͤ͜Έ͎ͦͦ 

ͨͪͦ͒ͯͭͯ͟Σ ͍ Ύͦͣͯ͟ ͍͔͙͚ͭͤ͜͡ ͍ͭͦͪ;͙͚ ͍͒ͦͫ͒͜Σ ͤ͊ͤͤ͘ΎΣ ͙͒ͦͫ͒ͤ͜͡ͼΈ͟͜ ͍ͣͤͤ͜ΎΦ 

˽͔͔͙͍ͪͫͨͭ͊͟ ͨͦ͒͊͡Έ΄͙ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͨͦ͡Ύ͎͊Ί ͍ ͪͦͪͦ͋͘ͼ͜ ͚ 

͔͔͙ͭͦͪͭ;ͤͦͣͯ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤ͜ ͙͙͒͒͊ͭ͟;͙ͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ 

͍ͤ͊;͊ͤͤΎ ͍ ͔ͦͤͭͫͭ͟͟͜ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎ ͯ;͍ͤ͜ ͨͪͦͺ͜͡Έ͙ͤͻ ͍͊ͫ͟͜͡Φ 

˶˱́˩˾ˢ́̂˾ˢ 
ˣͦͤ͒͊ͪΣ ˿Φ ˽Φ όнлмнύΦ ˴͔͔ͦͣͨͭͤͭͤͫͤ͊͜ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͣͫͭͯ͘͜ ͜ ͙ͫͭͪͯͭͯͪ͟ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔ͨͪ͒ͣͭ͊ 

͍ ͍ͯͣͦ͊ͻ ͺ͔ͯͤ͒͊ͣͤͭ͊͊͘͜͡ͼ͜͝ ͍͙ͦͫͭ͜Φ ˹͊ͯͦ͟ ͍͙͚ ;͙͊ͫͦͨͫ ˹˽̂ ͔ͣͤ͜͜ ˸Φ ˽Φ ˨͎͍ͪ͊ͦͣ͊ͤͦ͊Φ 
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ͤ͊ ͯͪͦ͊͟ͻ ͎͋ͦͦ͜͜͡͝Φ ˽͔͎͎͒͊ͦ͜;ͤ͜ ͙ͤ͊ͯ͟Υ ͔ͭͦͪ͜ΎΣ ͫͭͦͪ͜͜ΎΣ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ п 
(30), 127ς134 (Genkal, S. E.(2013) Formation of subject competence in students of 
profile classes at the lessons of biology. Pedagogical sciences: theory, history, 
innovative technologies, 4 (30), 127ς134).  

˥ͦͤ;͔͊ͪͤͦ͟Σ ˿Φ ̂Φ όмффтύΦ ̂ͪ͊ͤͫ͟͝Έ͙͚͟ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͙ͫͦͤ͟͡Φ ˴͙͍͝Υ ˶͙͋͒͜ΈΦ (Goncharenko, 
S. U. (1997). Ukrainian Pedagogical Dictionary. Kyiv: Lybid. 
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54-59. (Dekarchuk, M. V. (2006). Formation of productive thinking by means of 
traditional and newest technologies of training. Collection of scientific works of UDPU 
named after Pavel Tychyna, 54-59). 
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˸͍ͦͫ͊͟Υ ˽͔͎͎͙͒͊ͦ͊͟Φ όZagvyazinskuy,V. I. (1982). Methodology and technique of 
didactic research. Moscow: Pedagogy).  

˴ͦͤͼ͔ͨͼ͜Ύ ͨͪͦͺ͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͯ ͫͭ͊ͪ΄͚͜ ΄ͦ͟͜͡Φ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ www.mon.gov.ua/ 
(Concept of profile education in secondary school. Retrieved from: www.mon.gov.ua). 
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10-мм ͙͊ͫ͟͡Φ ˽ͪͦͺ͜͡Έ͙͚ͤ ͍͔ͪͤ͜ΈΦ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ 
https:// mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-
programi/navchalni-programi-dlya-10-11-klasiv (Curriculum for General Secondary 
Education Institutions (2017). Biology and ecology. Grades 10-11. Profile level. 
Retrieved from: https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-
programi/navchalni-programi-dlya-10-11-klasiv. 

˽͙͚͒͊ͫ͜͡Σ ˱Φ ˽Φ όнлмлύΦ ˽͙͍͙͚ͪͦ͒ͯͭͤ͟ ͔͎͎ͨ͒͊ͦΦ ˹͊ͫͭ͜͡Έͤ͊ ͙͎ͤ͊͟ ͍;͙͔ͭ͡ΎΦ ͍̆͊ͪ͟͜Υ ˻͍ͫͤͦ͊Φ 
(Podlasy, I. P. (2010). tǊƻŘǳŎǘƛǾŜ ǘŜŀŎƘŜǊΦ ¢ŜŀŎƘŜǊΩǎ ŘŜǎƪ ōƻƻƪ. Kharkiv: Osnova. 

˽͔ͪͦͭ͟ ˨͔͍͎ͪ͗͊ͤͦͦ ͫͭ͊ͤ͒͊ͪͭͯ ͍͋͊ͦͦ͘͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ όнлнлύΦ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ 
https://mon.gov.ua/ua/news/mon-proponuye-dlya-gromadskogo-obgovorennya-
proyekt-derzhavnogo-standartu-bazovoyi-serednoyi-osviti (Draft State Standard of 
Basic Secondary Education Retrieved from: https://mon.gov.ua/ua/news/mon-
proponuye-dlya-gromadskogo-obgovorennya-proyekt-derzhavnogo-standartu-
bazovoyi-serednoyi-osviti). 
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ͤ͜ͺ͙ͦͪͣ͊ͭ͊͘ͼ͜͝ ͍͙ͦͫͭ͜ ό͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟Υ моΦллΦлмύΦ ͍̆͊ͪ͟͜Φ ό¸ŀǊŜǎƪƻΣ YΦ V. 
(1999). Management of educational and creative activity of schoolchildren in the 
conditions of informatization of education (PhD thesis). Kharkiv). 
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SUMMARY 
Genkal Svitlana. Organization ƻŦ ǇǊƻŘǳŎǘƛǾŜ ƭŜŀǊƴƛƴƎ ŀǎ ŀ ƳŜŀƴǎ ƻŦ ŦƻǊƳƛƴƎ ǎǘǳŘŜƴǘǎΩ 

biological competence in profile classes. 
The article is devoted to the probƭŜƳ ƻŦ ƻǊƎŀƴƛȊƛƴƎ ǎǘǳŘŜƴǘǎΩ ǇǊƻŘǳŎǘƛǾŜ ƭŜŀǊƴƛƴƎ ƛƴ ǇǊƻŦƛƭŜ 

classes in accordance with modern requirements for the educational process. The aim of the 
ŀǊǘƛŎƭŜ ƛǎ ǘƻ ǎǳōǎǘŀƴǘƛŀǘŜ ǘƘŜ ƳŜǘƘƻŘǎ ŀƴŘ ŦƻǊƳǎ ƻŦ ǎǘǳŘŜƴǘǎΩ ǇǊƻŘǳŎǘƛǾŜ ƭŜŀǊƴƛƴƎ ƛƴ ǇǊƻŦƛƭŜ 
classes. Research methods: theoretical ς analysis of psychological and pedagogical, scientific and 
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methodological literature, generalization, systematization ς to reveal the content of basic 
concepts, approaches, models of the studied phenomena; empirical ς pedagogical observation of 
educational and cognitive activities of students of profile classes. It is noted that introduction of 
productive learning is not systematic, school practice still adheres to reproductive traditions, but 
the biology profile is tasked with deǾŜƭƻǇƛƴƎ ǎǘǳŘŜƴǘǎΩ ƛƴǘŜƭƭŜŎǘǳŀƭ ǇƻǘŜƴǘƛŀƭΣ ŎǊŜŀǘƛǾƛǘȅΣ 
independence. The article substantiates the didactic possibilities of productive learning in the 
ŎƻƴǘŜȄǘ ƻŦ ŦƻǊƳŀǘƛƻƴ ƻŦ ǎǘǳŘŜƴǘǎΩ ōƛƻƭƻƎƛŎŀƭ ŎƻƳǇŜǘŜƴŎŜ ƛƴ ǇǊƻŦƛƭŜ ŎƭŀǎǎŜǎΥ ǊŜŀƭƛȊŀǘƛƻƴ ƻŦ ǎǘǳŘŜƴǘǎΩ 
subject interests and cognitive needs, high level of learning motivation, strength and efficiency of 
knowledge, creative skills, possibility of self-realization, achievements in learning and self-
education. Implementation of productive learning requires effective forms, methods, techniques 
and tools: the use of elements of developmental, problem-based, project-based, interactive, 
personality-centered, program-based, modular learning. The stages of productive learning 
organization, the features and criteria of ōƛƻƭƻƎƛŎŀƭ ŎƻƳǇŜǘŜƴŎŜ ŦƻǊƳŀǘƛƻƴΣ ǘŜŀŎƘŜǊǎΩ ŦǳƴŎǘƛƻƴǎΣ 
ǊŜǎǳƭǘǎ ƻŦ ǎǘǳŘŜƴǘǎΩ ŜŘǳŎŀǘƛƻƴŀƭ ŀŎǘƛǾƛǘȅ ŀǊŜ ǎǳōǎǘŀƴǘƛŀǘŜŘΦ ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǇǊƻŘǳŎǘƛǾŜ ƭŜŀǊƴƛƴƎ ŀǊŜΥ 
ǎǘǳŘŜƴǘǎΩ ƻǊƛƎƛƴŀƭ ŜŘǳŎŀǘƛƻƴŀƭ ǇǊƻŘǳŎǘǎΣ ƴŀƳŜƭȅΥ ŜŦŦŜŎǘƛǾŜ ƳŀǎǘŜǊȅ ƻŦ ŎƻƴǘŜƴǘΣ ōƛƻƭƻƎƛŎŀƭ 
concepts, interdisciplinary and intradisciplinary, causal relationships, logical reasoning; 
algorithms for solving cognitive tasks; ability to set goals and identify problems, ability to plan 
and conduct experiments, as well as analyze their results; awareness of the essence of 
phenomena and processes, evaluative judgments; ability to substantiate hypotheses, experience 
in solving practical problems. Productive learning provides students with the opportunity for 
further professional choices based on acquired biological competence. 

Key words: productive learning, reproductive learning, profile education, subject 
competence, biological competence, profile classes, independent cognitive activity, self-
determination. 
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MULTIMODALITY AND BIMODALITY IN THE DIGITAL EDUCATIONAL 

ENVIRONMENT 
 

¢Ƙƛǎ ŀǊǘƛŎƭŜ ŘŜŀƭǎ ǿƛǘƘ ǘƘŜ ŎƻƴŎŜǇǘǎ ƻŦ άƳǳƭǘƛƳƻŘŀƭƛǘȅέ ŀƴŘ άōƛƳƻŘŀƭƛǘȅέΣ ǘƘŜƛǊ 
functions in the process of creating a digital educational environment. The terms reflect the 
innovations taking place in the modern system of education. Multimodality will be 
considered by us as the mixed transmission of information in digital educational space, which 
ƛǎ ŎŀǊǊƛŜŘ ƻǳǘ ǎŜǉǳŜƴǘƛŀƭƭȅ ƛƴ ŘƛŦŦŜǊŜƴǘ ǿŀȅǎ ŦǊƻƳ ŀ άǎŜƴŘŜǊέ ǘƻ ŀ άǊŜŎŜƛǾŜǊέ ŀƴŘ ƛǎ ǳƴƛŦƻǊƳ ƛƴ 
content. 

Integration of digital technologies is achieved through the use of multimodal mobile 
messengers, which are used for the mixed transmission of information. Multimodal mobile 
messengers are now the regular medium of communication of the digital era and are 
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increasingly being used for the communication between the tutor and students: transmission 
of material in a form of monologue and/or interactive form, ensuring independence in its 
mastery; exchange of instant information, notification of the changes in the educational 
process, etc. The experience of using multimodal Internet tools is necessary in the 
organization of hybrid learning ς a combination of distant and face-to-face learning, taking 
into account the advantages and disadvantages of both forms: online and offline. Some 
contact classes are replaced by those online, they may be synchronous or asynchronous.  

¢ƘŜ ŘƛŦŦŜǊŜƴǘ ǊŜƎƛƳŜǎ ǳǎŜŘ ŘǳǊƛƴƎ ǘƘŜ ǘǊŀƛƴƛƴƎ ŀǊŜ ŎƻƳǇƭŜƳŜƴǘŀǊȅΣ ŀƴŘ ǘƘŜ ǘǳǘƻǊΩǎ 
strategy is designed to meet the needs of the students and ensure that the course objectives 
are met.  

Key words: modality, multimodality, bimodality, digital educational environment, 
media literacy, digital educational space, mobile messengers, hybrid learning.  

 

Introduction. At present the priority for modernization of the education 

system in Ukraine is its digital transformation, i.e. creation of a digital educational 

environment that changes not only the structure of education but also the way it 

is managed. IT-technologies are becoming the foundation of the new educational 

space that allow to create continuous education and increase its efficiency. The 

digital environment, designed to incorporate digital technologies into the teaching 

of foreign languages and to enable their effective use, is not only the set of 

educational resources that provide the learning process and educational 

management, but also the transition process to new compact learning formats, 

mobile, interactive and more efficient than traditional education. The digital 

environment must constantly evolve, provide time-appropriate advice for the 

creation of curricula, courses, disciplines, and investigate the opportunities to 

improve the performance and motivation of students. 

Analysis of relevant research. The analysis of scientific researches shows 

ǘƘŀǘ ƛƴǘŜǊŜǎǘ ƛƴ ŎƻƴŎŜǇǘǎ άƳǳƭǘƛƳƻŘŀƭƛǘȅέ ŀƴŘ  άōƛƳƻŘŀƭƛǘȅέ ƛǎ Ŏƻƴǎǘŀƴǘƭȅ ƎǊƻǿƛƴƎ 

in digital educational environment. The contribution to the theory and practice of 

media education has been made by O. Fedorov, V. Ivanov, O. Mokrohuz, 

O. Voloshenuk in their scientific researches. Implementation of media literacy, 

digital technologies and media devices in the process of teaching is highlighted by 

of K. Bahanov, O. Podobed, O. Burim. It is obligatory to mention that the current 

crisis in education caused by the pandemic requires an urgent change in the 

traditional education system. We need to adapt to the challenging living 

conditions, to the digital transformation of education. 

Aim of the study. The purpose of this article is to investigate the 

necessary conditions for the formation of media literacy using multimodal 

mobile messengers in the context of modern educational digital environment 

that implies the fulfilment of the following tasks: to present and correlate the 

definitions of ǘƘŜ ƳƻŘŜǊƴ ŎƻƴŎŜǇǘǎ ƻŦ  άƳƻŘŀƭƛǘȅέΣ άōƛƳƻŘŀƭƛǘȅέ ŀƴŘ 

άƳǳƭǘƛƳƻŘŀƭƛǘȅέ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ǘŜŀŎƘƛƴƎ-learning; to define the options for 
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the media literacy formation through the use of the most relevant multimodal 

ƳƻōƛƭŜ ƳŜǎǎŜƴƎŜǊǎΩ ŦǳƴŎǘƛƻƴǎ ōȅ ŘŜǎŎǊƛōƛƴƎ ǎƻƳŜ transformational phenomena 

in modern digital education.  

Research Methods. The research is carried out with the use of the 

following methods: analysis, synthesis, generalization, classification and 

content analysis of the available information. 

The significant measures have been taken to create a digital educational 

ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ ¦ƪǊŀƛƴŜΦ ¢ƘŜ ƴŜǿƭȅ ŎǊŜŀǘŜŘ ǇƭŀǘŦƻǊƳ ά5ƛƎƛǘŀƭ 9ŘǳŎŀǘƛƻƴέ 

(Osvita.diia, 2021) offers educational serials that promote formation of basic 

digital skills of medialiteracy, online services and online projects. In the develop-

ment of the software, Edera Online Education Studio was involved with the sup-

port of Google Ukraine, Microsoft Ukraine, Academy DTEK, UNDP Ukraine/UNDP 

ƛƴ ¦ƪǊŀƛƴŜΣ /ƛǎŎƻΣ C/ /ƻƴǎǳƭǘƛƴƎΣ άhǎǾƛǘƻǊƛŀέΣ Dƭƻōŀƭ ¢ǳǘƻǊ trize Ukraine.  

¢ƘŜ ǇǊƻƧŜŎǘ άbŜǿ ¦ƪǊŀƛƴƛŀƴ {ŎƘƻƻƭέ όMon.gov.ua, 2021) declares creation 

of the new educational environment, taking into account the changes in the 

content of education, in the methods of teaching and access to education.  

The digital information competence of students is becoming a key skill 

ǘƘŀǘ άƛƴŎƭǳŘŜǎ ǘƘŜ Ǌƻōǳǎǘ ŀƴŘ ŎǊƛǘƛŎŀƭ ǳǎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ 

technologies for the creation, search, processing, exchange of information at 

work, in public space and in private communication, providing media literacy, 

programming frameworks, algorithmic thinking, working with databases; 

forming skills of secure work in the global net, cybersecurity and understanding 

of the ethics of work with information (copyright, intellectual property, etcΦύέΦ 

Due to the emergence of the new educational environment, the process 

of defining the terms reflecting innovations is of particular importance. The 

transmission of the terms from one sphere of knowledge to another is 

ŎƻƴǎǘŀƴǘΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ǘŜǊƳ άƳǳltimodality was originally used in the 

description of transport processes and in the organization of international 

ŦǊŜƛƎƘǘ ǘǊŀƴǎǇƻǊǘΦ ά¢ƘŜ ŎŀǊǊƛŀƎŜ ƻŦ ƎƻƻŘǎ ƛƴ ƳǳƭǘƛƳƻŘŀƭ ǘǊŀƴǎǇƻǊǘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ 

movements involving at least two modes of transport, with the single transport 

document as evidence of the conclusion of the contract of carriage and its 

content. Payment for transport is made according to a single through-tariff 

scale, and one person is more often responsible for the entire transport of the 

cargo to the cargo owner. Such a person is called a multimodal transport 

ƻǇŜǊŀǘƻǊΣ ŀǎ ǘƘƛǎ ǘȅǇŜ ƻŦ ǘǊŀƴǎǇƻǊǘ ƛǎ ǎǘƛƭƭ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ƳǳƭǘƛƳƻŘŀƭέ 

(Yeremeyeva, 2014ύΦ Lƴ ǘƘŜ {ƘƻǊǘ tǎȅŎƘƻƭƻƎƛŎŀƭ 5ƛŎǘƛƻƴŀǊȅ άƳƻŘŀƭƛǘȅέ ƛǎ ŘŜŦƛƴŜŘ 

as one of the main properties of sensations, their qualitative characteristic: 

color ς in sight, tone and timbre ς in hearing, character of smell ς in smell, etc. 
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The modal characteristics of sensations, unlike their other characteristics 

(spatial, temporal, intensive), reflect the properties of reality in a specifically 

coded form (the length of the light wave is reflected as a color, the frequency 

of sound waves as a tone, etc.). Modality refers not only to sensations, but also 

to many other mental processes, describing the qualitative characteristics of 

cognitive images of any level and complexity. Not only sensations but also 

perceptions and representations can be classified according to modalities. 

In this article, multimodality will be referred to as a mixed transmission 

of information in the digital educational space, which is carried out in 

ǎǳŎŎŜǎǎƛǾŜ ŘƛŦŦŜǊŜƴǘ ǿŀȅǎ ŦǊƻƳ άǎŜƴŘŜǊέ ǘƻ άǊŜŎƛǇƛŜƴǘέ ŀƴŘ ƛǎ ǳƴƛŦƛŜŘ ƛƴ ŎƻƴǘŜƴǘΦ  

Multimodal mobile messengers, which are now the natural medium of 

communication of the digital generation, are increasingly being used for the 

communication between a tutor and students (broadcasting the educational 

material in a monologue and/or dialogue form, ensuring independence in its 

development; exchange of instant information, e.g., notifications of changes in 

the learning process, etc.). However, it should be remembered that digital 

technologies are not always suitable for all disciplines or all aspects of a 

particular discipline. Distant learning does not replace the interpersonal 

contact, which is not limited to the transmission of knowledge only. 

Multimodal mobile messengers (Uni-muenster.de/Germanistik/Projekte/ 

WhatsApp, 2021) that allow to create closed group chats include SMS, WhatsApp, 

Viber, Telegram, Skype, Zoom, etc. All of them, being universally available, provide 

distant learning in both asynchronous and synchronous mode. In the first case, 

information is exchanged with students through the ways of communication that 

do not require simultaneous communication, through discussion forums or 

exchange of emails, messages, etc. In the second case, the exchange of 

ŜŘǳŎŀǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ǘŀƪŜǎ ǇƭŀŎŜ ƛƴ ǊŜŀƭ ǘƛƳŜΣ άƭƛǾŜέΣ ǘƘǊƻǳƎƘ ŀ ŎƘŀǘ ƻǊ ŀ ǾƛǊǘǳŀƭ 

class initiated by the tutor. But in both cases, digital technology provides a reverse 

(including individual) communication with the tutor and is supposed to continue 

learning and cooperation apart of real studying-learning process. 

In addition, in both asynchronous and synchronous training, rethinking of 

the structure of the classes should be considered. It is possible to divide them 

into shorter (15-20 minutes) modules with breaks and elements of individual 

work, etc. 

WhatsApp is a popular free instant text messaging system for mobile and 

other platforms with voice and video support. It allows to send text messages, 

images, video, audio, electronic documents and even software installations via 

the Internet (WhatsApp, 2021). 
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Group communication in the given network chat creates some foreign 

language environment, which provides creation of the certain digital educational 

context with particular goals and methodological tasks. Chat, video chat, file 

sharing, presentations, work with electronic dictionaries and translators, use of 

screenshots, text and voice messages, possibility of working on-line are effective 

foreign lŀƴƎǳŀƎŜ ƭŜŀǊƴƛƴƎ ǘƻƻƭǎΣ ǘƘŀǘ ƛƳǇǊƻǾŜ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇŜǊŦƻǊƳŀƴŎŜΦ 

The advantage of a multimodal messenger Viber is the ability to send and 

instantly receive not only a free text message accompanied by signal but also to 

exchange photos, videos, files of different types. In a convenient chat interface 

the tutor can create a group in which you can see the online status of each 

ǎǘǳŘŜƴǘΦ ±ƛōŜǊΩǎ ƭŜŀǊƴƛƴƎ ŎŀǇŀōƛƭƛǘƛŜǎ ŀǊŜ Ŏƻƴǎǘŀƴǘƭȅ ōŜƛƴƎ ŜƴƘŀƴŎŜŘΦ  

It is mandatory to mention that Skype is a software that provides text, voice 

and video communication via Internet between computers. The advantage is the 

ability to make video recordings of examinations and keep them for a long time. A 

voice chat can be used to establish and conduct a conference call. Using the Skype 

SƳƛƭŜȅ {ŜǘΣ ǘƘŜ ǘǳǘƻǊ Ƙŀǎ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǿǊƛǘǘŜƴ ǿƻǊƪ ƻǊ 

oral answers instantly. Skype gives the opportunity to invite native speakers to on-

ƭƛƴŜ ŎƭŀǎǎŜǎΣ ǘƻ ŎƻƳƳǳƴƛŎŀǘŜ ǿƛǘƘ ǘƘŜƳΣ ŎǊŜŀǘƛƴƎ άƛƳƳŜǊǎƛƻέ ƛƴ ŦƻǊŜƛƎƴ ƭŀƴƎǳŀƎŜ 

environment. Virtual excursions, work on the project, webinars, Skype lectures 

allow to solve didactic problems that a tutor faces. 

A clear advantage of Skype is its interactive stability ς the ability to keep 

a dialogue or conversation mode with students or a group of students for a 

long time. Group work with exercises in real time, visual perception of 

educational material, feedback and possibility of displaying a screen contribute 

to the formation and further development of foreign communication and 

information competence. Exchange of photo-files allows to control the quality 

of performed exercises and to correct them. 

Cram (Cram, 2021) as an online tool may be used to organize 

autonomous learning for students. For example, the web design offered by this 

service makes it possible to create didactic flash cards for the foreign languages 

being studied, as well as to use already created ones. To enrich the vocabulary, 

a student needs to repeat the words placed on the cards multiple times. The 

words can be repeated in an alphabetical or free order, and on the back of the 

card there is a synonym for a new word. This online resource also offers the 

voice sound of the word, accompanied by an English translation. 

During virtual (distant) training, it is effective to conduct classes using Zoom 

platform. It should be noted that for training purposes it is recommended to use 

up-to-date Zoom Meetings or Zoom Video Webinars. The both platforms, which 

https://www.cram/
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are the excellent way to connect, attract large audience, and even collect valuable 

information by requesting registration, have several major differences. The first 

platform is designed for active participation and allows participants to use audio 

and video, share their screens, and create comments and annotations in live 

interactive environment. When creating a virtual tutorial at Zoom Meetings, the 

tutor should ask for the access code (create it and share it with the students) and 

registration (with the possibility of the approval of each registered person by 

hand). It is possible to disable both the display of the screen, this prevents 

participants from sharing unwanted or distracted content, and the private chat 

when it is blocked (prohibiting participants to send personal messages to each 

other while preserving the possibility of communicating with the tutor). However, 

when members activate a feature on their device, they can ask questions by 

raising their hand physically or virtually. In addition, using security icon control, 

the tutor can restrict the ability of participants to share their screen, chat, 

comment, and completely exclude an undesirable participant, block or deactivate 

his/her sound, stop his video, etc. All of the above mentioned options add greatly 

to the time-management process of on-line teaching and learning. 

The second platform allows the organizer to better manage the audience 

ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǿŀȅΥ ƛƴǎǘŜŀŘ ƻŦ ǾƛŘŜƻκŀǳŘƛƻ ƛƴǘŜǊŀŎǘƛƻƴΣ ǿŜōƛƴŀǊǎΩ ǇŀǊǘƛŎƛǇŀƴǘǎ 

interact with an organizer and with each other through questions and answers 

and the chat panel. Thus, Zoom Meetings are useful for the creation of some 

particular collaborative learning environment in which students interact 

directly with each other and/or with some shared content. Zoom Video 

Webinars are well-suited for online lectures (online conferences), where 

students can listen, view content and ask questions using the question-and-

answer function. Undoubtedly, in the teaching of foreign languages, in our 

opinion it is appropriate to use the first platform (Zoom Meetings). 

Zoom can also be used by tutors to record lessons or video clips 

(fragments) for students (sharing PowerPoint, interactive whiteboard, local or 

ŎƭƻǳŘ ǊŜŎƻǊŘƛƴƎΣ ŜǘŎΦύΦ ¢ƘŜ ƻǇǘƛƻƴ άǿŀƛǘƛƴƎ ǊƻƻƳέ ŀƭƭƻǿǎ ǘƻ ƳŀƴŀƎŜ ǘƘŜ 

participants by controlling their entrance to the conference. Zoom has the 

undeniable advantage of providing reliable access to mobile devices, but some 

functions (such as viewing the gallery) are unavailable or limited on 

smartphones and tablets. There is a possibility of occurrence of some specific 

technical problems with Zoom: unplanned disconnection of the microphone; 

άǾƛǊŀƭέ ǾƛǎƛǘƻǊǎ ŀƴŘ ŜǊǊƻǊǎ ƛƴ ǘƘŜ ǿƻǊƪ ǿƛǘƘ ŎƻƳǇƭŜȄ ƛƴǘŜǊŦŀŎŜΣ ŜǘŎΦ 

According to Andreas Kaplan, director of the Berlin campus ESCP Business 

School, working groups are to be organized at schools, colleges and universities in 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ 2021ȟ Ο 2 (106) 

84 

anticipation of the protracted crisis to check the current online courses and review 

practice in terms of learning tools and, more broadly, the overall strategic 

positioning while preserving pedagogical continuity in education. 

Results. Thus the experience of using multimodal Internet tools is 

necessary in the organization of hybrid learning ς a combination of distance 

and face-to-face learning, taking into account the advantages and 

disadvantages of both forms: online and offline. Hybrid learning, optimizing the 

permanence, has to combine face-to-face and online learning. Some contact 

classes are to be replaced by online ones, which may be synchronous or 

asynchronous. The different regimes used during the training are 

ŎƻƳǇƭŜƳŜƴǘŀǊȅΣ ŀƴŘ ǘƘŜ ǘǳǘƻǊΩǎ ǎǘǊŀǘŜƎȅ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƘŜ 

trainees and ensure that the course objectives are met. 

Lƴ ǎƻƳŜ ŜȄŎŜǇǘƛƻƴŀƭ ŎŀǎŜǎΣ ƘȅōǊƛŘ ƭŜŀǊƴƛƴƎ Ŏŀƴ ŀƭǎƻ ōŜ άōƛƳƻŘŀƭέΥ ǘƘŜ 

course is conducted simultaneously for a group of students present and for 

those remote listeners who have to use digital technologies. The tutor 

conducts the class face-to-face while others follow it on an online platform. In 

this case, some well-equipped space (interactive television, quality camera, 

sound recordings, etc.) is necessary. Thus, bimodal training courses synthesize 

the advantages and disadvantages of face-to-face and distant learning. 

The quality of hybrid (including bimodal) education remains a current 

issue, as the transformation of the course into a hybrid mode requires serious 

efforts of a tutor (extra time to prepare, to ensure the complementarity of the 

online and offline classes, coherence and structure of the course, its pace), up 

to increasing the time frame of interaction with students. 

Conclusions. Thus, the article describes multimodal mobile messengers 

used in remote and hybrid (including bimodal) training. It is pointed out that the 

list of the multimodal tools provided is not finite, as other tools adapted to the 

specific aims and needs of the trainees can be used in the educational process. 
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ζ͙͋ͣͦ͒͊͡ΈͤͦͫͭΈηΣ ͙ͻ ͺͯͤ͟ͼ͙͙ ͍ ͙͙ͫͦ͒͊ͤ͘ ͼ͙ͺ͍͚ͪͦͦ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͔ͫͪ͒· ͫ ͼ͔͡ΈΌ 
ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͔͙͎͙ͣ͒͊ͪ͊ͣͦͭͤͦͫͭ. ˸ͯ͡Έ͙ͭͣͦ͒͊͡ΈͤͦͫͭΈ ͔͋ͯ͒ͭ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ͭΈͫΎ 
͙ͤ͊ͣ ͊͟͟ ͔ͫͣ΄͊ͤͤ͊Ύ ͔͔ͨͪ͒͊;͊ ͙ͤͺͦͪͣ͊ͼ͙͙ ͍ ͼ͙ͺ͍ͪͦͦͣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤͦͣ 
͍͔ͨͪͦͫͭͪ͊ͤͫͭΣ ͦͭͦͪ͊͟Ύ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έͤͦ ͙ͪ͊͘͡;ͤ·͙ͣ ͙ͫͨͦͫͦ͋͊ͣ ͦͭ 
ζ͍͙͔ͦͭͨͪ͊ͭ͡Ύη ͟ ζͨͦͯ͡;͔͊ͭ͡Όη ͙ Ύ͍͡Ύ͔ͭͫΎ ͔͙͚͒ͤͦ ͍ ͔͔ͫͦ͒ͪ͗͊ͭ͡Έͤͦͣ ͔͙͙ͤ͊ͨͦͤͤ͡Φ 

ˮ͔͎ͤͭͪ͊ͼ͙Ύ ͼ͙ͺ͍ͪͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͖ͨͯͭͣ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 
ͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·ͻ ͙ͣͦ͋͡Έͤ·ͻ ͔͔͔͍ͣͫͫͤ͒͗ͪͦΣ ͫ ͨͦͣͦ΅ΈΌ ͦͭͦͪ͟·ͻ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ 
͔ͫͣ΄͊ͤͤ͊Ύ ͔͔ͨͪ͒͊;͊ ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·͔ ͙ͣͦ͋͡Έͤ·͔ ͔͔͔ͣͫͫͤ͒͗ͪ· ͍ 
ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ Ύ͍͡ΎΌͭͫΎ ͔͔͍͔͚ͫͭͫͭͤͤͦ ͔͚ͫͪ͒ͦ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙ ͼ͙ͺ͍͎ͪͦͦͦ 
͔͙ͨͦͦͤ͟͡Ύ ͙ ͍͔ͫ ͔͔͋ͦ͡ ͙͍͊ͭͤͦ͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙ ͔ͣ͗͒ͯ 
͔͍͔͔ͨͪͨͦ͒͊͊ͭͣ͡ ͙ ͔͙ͫͭͯ͒ͤͭ͊ͣΣ ͙͔ͣͤ͘ΎΎ ͙ ͍͙͡ΎΎ ͤ͊ ͔ͣͭͦ͒· ͦ͋ͯ;͔͙ͤΎ. 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: ͣͦ͒͊͡ΈͤͦͫͭΈΣ ͣͯ͡Έ͙ͭͣͦ͒͊͡ΈͤͦͫͭΈΣ ͙͋ͣͦ͒͊͡ΈͤͦͫͭΈ, 
ͼ͙ͺ͍ͪͦ͊Ύ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ͊Ύ ͔ͫͪ͒͊Σ ͔͙ͣ͒͊ ͎ͪ͊ͣͦͭͤͦͫͭΈΣ ͼ͙ͺ͍͔ͪͦͦ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͔ͤͦ 
͍ͨͪͦͫͭͪ͊ͤͫͭͦΣ ͙ͣͦ͋͡Έͤ·͔ ͔͔͔ͣͫͫͤ͒͗ͪ·Σ ͎͙͙͔͋ͪ͒ͤͦ ͦ͋ͯ;͔͙͔ͤΦ 

ˢ˹˻́ˢ̇˱̒ 
˥ͪͯ͒ͦ͟-˴ͦͫͭΌ΄ͦ͟ ˸͙͊ͪͤ͊, ˱ ͍͍͊ͤͦ͊ ˹͊ͭ͊͜͡ΎΣ ˸͊ͪ;ͯ͟ ˱͙ͪͤ͊. ˸ ͯ͡Έ͙ͭͣͦ͒͊͡Έͤͫͭ͜Έ ͜ 

͋ͣͦ͒͊͜͡Έͤͫͭ͜Έ ͯ ͼ͙ͺ͍ͪͦͦͣͯ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͫͭͦͪ͜. 
̂ ͚͒͊ͤ͜ ͫͭ͊ͭͭ͜ ͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ ͨͦͤΎͭͭΎ ζͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤͫͭ͜Έη ͜ 

ζ͋ͣͦ͒͊͜͡Έͤͫͭ͜ΈηΣ ͝ͻ ͺͯͤ͟ͼ͜͝ ͯ ͍͔ͫͭͦͪͤͤ͜ ͼ͙ͺ͍͎ͪͦͦͦ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Φ 
͔̅ͯͤ͒͊ͣͤͭͦͣ ͍͎ͤͦͦͦ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͫͭ͊ΌͭΈ L¢-͔ͭͻ͎ͤͦͦ͜͡͝Σ ΅ͦ ͍͒ͦͦ͘͡ΎΌͭΈ 
͍ͫͭͦͪΌ͍͙͊ͭ ͔͔͔͍͋ͨͪͪͤͯ͘ ͍ͦͫͭͯ͜ ͭ͊ ͍͙ͨ͒͜΅͍͙ͯ͊ͭ ͝͝ ͔ͺ͔͙͍ͭͤͫͭ͟͜ΈΦ ͙̇ͺ͍͔ͪͦ 
͔͔͍͙ͫͪ͒ͦ΅͔Σ Ύ͔͟ ͍͙ͨͦͤͤͦ ͔͔͊͋ͨ͘͘;͙͙ͭ ͔͎ͤͭͪ͊͜ͼ͜Ό ͼ͙ͺ͍͙ͪͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ͨͪͦͼ͔ͫ 
͍ͤ͊;͊ͤͤΎ ͔͙ͤͦͣͤͣ͘͜ ͍ͣͦ͊ͣ ͜ ͍͙ͯͣͦ ͒͡Ύ ͝ͻ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟ΎΣ ς ͼ͔ ͔ͤ ͭ͜͡Έ͙͟ 
ͫͯͯͨͤͫͭ͟͜Έ ͍ͦͫͭͤ͜͜ͻ ͔͍ͪͫͯͪͫ͜Σ Ύ͟͜ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͜ ͍͚ͦͫͭͤ͜͜ 
͔͔͔ͣͤ͒͗ͣͤͭΣ ͊ ͚ ͔͔ͨͪͻ͒͜ ͒ͦ ͍͙ͤͦͻ ͙ͦͣͨ͊ͭͤ͟͟ͻ ͺ͍ͦͪͣ͊ͭ͜ ͍ͤ͊;͊ͤͤΎΣ ͣͦ͋͜͡Έ͙ͤͻΣ 
͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻ ͜ ͋͜͡Έ΄ ͔ͪͯ͘͡Έ͙͍͙ͭ͊ͭͤͻ ͯ ͍ͨͦͪͤ͜Ύͤͤ͜ ͘ ͙ͭͪ͊͒ͼ͚ͤͦ͜Ό ͍ͦͫͭͦ͜ΌΦ ˽ͪͦͼ͔ͫ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍ͭͪͣͤ͜͜ ͨͦ͊ͯ͘͟Ί ͍͍͍͔͔ͤͦͦ͒ͤͤΎΣ ΅ͦ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͍ ͫͯ;͚͊ͫͤ͜ ͍ͦͫͭ͜͜Φ 
˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤͫͭ͜Έ ͎ͪͦ͘͡Ύͤͯͭͦ Ύ͟ ͣ͘͜΄͊ͤͯ ͔͔ͨͪ͒͊;ͯ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͍ ͼ͙ͺ͍ͪͦͦͣͯ 
͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͫͭͦͪ͜Σ Ύ͊͟ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͍ͨͦͫ͒ͦͤͦ͜͡ ͙͙ͪͤͣ͘͜ ͙ͫͨͦͫͦ͋͊ͣ ͍͒͜ ζ͍͍͙͒ͨͪ͊ͤ͊͜͟η 
͒ͦ ζ͔͍ͦ͒ͪ͗ͯ͊;͊η ͜ Ί Ί͙͒ͤͦΌ ͍ ͍ͣͫͭͦͦͣͯ͘͜ ͍͔ͤ͊ͨͦͤͤͤ͜Φ ˱͔͎ͤͭͪ͊ͼ͜Ύ ͼ͙ͺ͍͙ͪͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡ 
͚͒ͫͤ͘͜ΌΊͭΈͫΎ ΄͡Ύͻͦͣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έ͙ͤͻ ͣͦ͋͜͡Έ͙ͤͻ ͔͔͔͍ͣͫͤ͒͗ͪ͜Σ ͊͘ 
͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͣ͘͜΄͊ͤ͊ ͔͔ͨͪ͒͊;͊ ͤ͜ͺͦͪͣ͊ͼ͜͝Φ ˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ͜ ͣͦ͋͜͡Έͤ͜ 

https://ms.detector.media/mediaosvita/post/16501/2016-04-27-kontseptsiyavprovadzhennya-mediaosviti-v-ukraini-nova-redaktsiya/
https://ms.detector.media/mediaosvita/post/16501/2016-04-27-kontseptsiyavprovadzhennya-mediaosviti-v-ukraini-nova-redaktsiya/
https://www.uni-muenster.de/Germanistik/Projekte/%20WhatsApp/index.html
https://www.uni-muenster.de/Germanistik/Projekte/%20WhatsApp/index.html
https://www.uni-/
https://www.whatsapp.com/
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͔͔͔͙ͣͫͤ͒͗ͪ ͍ ͼ͔͚ ;͊ͫ Ί ͙͙ͨͪͪͦ͒ͤͣ ͔͔͍͙ͫͪ͒ͦ΅͔ͣ ͦͣͯͤ͊͟͜͟ͼ͜͝ ͼ͙ͺ͍͎ͪͦͦͦ ͨͦͦͤͤ͟͜͡Ύ ͜ ͍͔ͫ 
͋͜͡Έ΄ ͙͍͊ͭͤͦ͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͒͡Ύ ͦͣͯͤ͊͟͜͟ͼ͜͝ ͣ͗͜ ͍͙͊͒͊͟͡;͙͊ͣ ͭ͊ ͔͙ͫͭͯ͒ͤͭ͊ͣΥ 
ͭͪ͊ͤͫ͡Ύͼ͜Ύ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͍ ͎ͣͦͤͦͦ͜͡;͚ͤ͜ ͜κ͊͋ͦ ͎͒͊ͦ͜͜͡;͚ͤ͜ ͺͦͪͣ͜Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ 
͚ͫ͊ͣͦͫͭͤͫͭ͜͜Έ ͯ ͚͎ͦͦ ͍ͦͫͦΊͤͤ͜Τ ͦ͋ͣͤ͜ ͙ͣͭͭΊ͍ͦΌ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌΣ ͍ͦͨͦ͜΅͔ͤͤΎ ͨͪͦ ͙ͣͤ͘͜ ͍ 
͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͭͦ΅ͦΦ ˨͍ͦͫ͒͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έ͙ͤͻ ͔͍ͤͫͭͪͯͣͤͭ͜͜ 
˱͔͔ͤͭͪͤͭͯ Ί ͔ͤͦ͋ͻ͙͒ͤͣ͜ ͨ͒͜ ;͊ͫ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͎͙͎͋ͪ͒ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ς ͨͦΊ͒ͤ͊ͤͤΎ 
͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͜ ͦ;͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΣ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͔͔͍͎ͨͪ͊ ͜ ͔͍ͤ͒ͦ͜͟͜͡ ͦ͋ͦͻ ͺͦͪͣΥ ͚ͦͤ͊ͤ͡ ͜ 
ͦͺ͚͊ͤ͡Φ ˥͙͔͋ͪ͒ͤ͜ ͍ͤ͊;͊ͤͤΎΣ ͙ͦͨͭͣͯ͘͜Ό;͙ ͔͔ͨͪͣ͊ͤͤͭͤͫͭ͜Έ ͍ͤ͊;͊ͤͤΎΣ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ 
ͦ;͙ͤͻ ͜ ͚ͦͤ͊ͤ͡-͊ͤ͘ΎͭΈΦ ˨͔Ύ͟͜ ͙͊ͯ͒ͭͦͪͤ͜ ͎͙͙ͦ͒ͤ ͊ͣͤ͘͜ΌΌͭΈͫΎ ͚ͦͤ͊ͤ͡Σ Ύ͟͜ ͣͦ͗ͯͭΈ ͙͋ͯͭ 
͙ͫͤͻ͙͙ͪͦͤͤͣ ͊͋ͦ ͙͊ͫͤͻ͙͙ͪͦͤͤͣΦ ˾ͤ͘͜͜ ͔͙͙ͪ͗ͣΣ ΅ͦ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎΣ 
͍͒ͦͨͦͤΌΌͭΈ ͙ͦ͒ͤ ͎ͦ͒ͤͦͦΣ ͊ ͔͎ͫͭͪ͊ͭ͜Ύ ͍ͤ͊;͊ͤͤΎ ͨͪͦ͒ͯͣ͊ͤ͊ ͍͙͊͒͊͟͡;͔ͣ ͙ͭ͊ͣ͟ ;͙ͤͦͣΣ 
΅ͦ͋ ͍͊͒ͦͦ͘͡Έ͙͙ͤͭ ͔͙ͨͦͭͪ͋ ͯ;͍ͤ͜ ͭ͊ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍͙ͦͤ͊ͤͤ͟Ύ ͼ͔͚͜͡ ͯͪͫͯ͟Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͣͦ͒͊͡Έͤͫͭ͜ΈΣ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤͫͭ͜ΈΣ ͋ͣͦ͒͊͜͡Έͤͫͭ͜ΈΣ ͼ͙ͺ͍͔ͪͦ 
͍ͦͫͭͤ͜Ί ͔͔͍͙ͫͪ͒ͦ΅͔Σ ͔ͣ͒͊͜ ͎ͪ͊ͣͦͭͤͫͭ͜ΈΣ ͼ͙ͺ͍͙͚ͪͦ ͍͚ͦͫͭͤ͜͜ ͨͪͦͫͭͪ͜Σ ͣͦ͋͜͡Έͤ͜ 
͔͔͔͙ͣͫͤ͒͗ͪΣ ͎͙͔͋ͪ͒ͤ͜ ͍ͤ͊;͊ͤͤΎΦ 
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˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͘ΩΎ͍͙ͫͯ͊ͭ ͍͙ͻ͍ͦͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͎͍ͪͦͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ 
͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍ͨ͒ͭ͜͜͟͜͡Φ ˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ 
͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ ͍ͨͦͪͤ͜ΎͤͤΎΦ ˾͔ͯ͘͡Έ͙ͭ͊ͭ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͙ͪͤ͘͜ͻ 
ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͎ͦͪ͜Σ ͍͙͔͔ͦͪͣͤͤ͟͡Ύ ͍͙͒ͣͤͤ͜͜ͻ ͙ͪͫ ͎ͦͪ͜Σ ͘ΩΎ͍ͫͯ͊ͤͤΎ ͺͯͤ͟ͼ͜͝ ͎ͦͪ͜ 
͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͫͭ͊ͪ΄͙ͻ ͍ͨ͒ͭ͜͜͟͜͡Φ ˽͙ͪ͊ͭ͟;͔ͤ ͤ͊͘;͔ͤͤΎ 
ς ͍͙ͤ͊͘;͔ͤͤΎ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͎͙ͪ ͯ ͨͪͦͼ͔ͫ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Φ 
ˤ͙͍͙ͫͤͦ͟ ς ͎͙ͪ͜ ͣ͊ΌͭΈ ͍͔͙͙͚͟͡ ͍͙ͻ͍͙͚ͦͤ ͔ͨͦͭͤͼ͊͜͡ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͒ͦͫ͒ͯ͜ 
ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͫͭ͊ͪ΄͙ͻ ͍ͨ͒ͭ͜͜͟͜͡Φ ˽͔͔͙͍͙ͪͫͨͭ͟ ς ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
͍ͯͣͦΣ Ύ͟͜ ͍͔͒͒ͪ͊͘͜͟͡ΌΌͭΈ ͎͍ͪͦͯ͜ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ 
͍͔͙ͨͦ͒ͤ͜͟ ͫͭ͊ͪ΄͙ͻ ͍ͨ͒ͭ͜͜͟͜͡ ͘ ͔ͣͭͦΌ ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͜ ͙ͨͪͦͭ͒͜͝ ͎͋ͯͤͯ͜͡Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͎ͪ͊Σ ͎͍ͪͦ͊͜ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͣͦͪ͊͡Έͤ͊ ͍͔ͨͦ͒ͤ͊͜͟Σ 
ͨ͒ͭͦ͜͜͟͡Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˤ ̂ͪ͊ͤ͟͜͝ ͎ͪͦͣ͊͒ͫΈ͟͜ ͦ;͍ͯ͊ͤͤ͜͟Ύ ͍͒͜ ͔ͪ͊͊͘͜͡ͼ͜͝ 

͔͍͒ͪ͗͊ͤͦ͝ ͙͙ͨͦͭ͜͟͡ ͍ ͎͊ͯ͘͜͡ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ 

͍ͨͦΩΎ͊ͤ͘͜ ͔ͤ ͙͡΄͔ ͘ Ύ͙ͫͤͣ͟͜ ͍͊ͫͦ͘ΊͤͤΎͣ ͯ;ͤΎ͙ͣ ͫͭ͊ͪ΄ͦ͝ ΄͙ͦ͟͡ 

͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ ͔͊͡ ͚ ͝ͻ ͍͙ͻ͍ͦ͊ͤͤΎͣ ͎͒ͤͦ͘͜ ͘ ͣͦͪ͊͡Έ͙͙ͤͣ 

͙ͨͪͤͼ͙͙ͨ͊ͣ ͤ͊΄ͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͙ͭͪ͊͒ͼ͚͜Σ ΅ͦ ͺͦͪͣͯΌͭΈͫΎ ͍ ͙ͫ͊͒ͤ͟͡ͻ 

ͫͦͼͦͯ͜͟͡Έ͙ͭͯͪͤͻ ͍ͯͣͦ͊ͻΦ ˿͍͎ͭͦ͜͡Ύ͒ ͫͯ;͙͊ͫͤͻ ͍ͨ͒ͭ͜͜͟͜͡ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͔ͤ 

͙͡΄͔ ͎͔͙͍͙͙ͨͪͦͪͫͤͣ ͼ͙ͺ͍͙ͪͦͣ ͙ͣͤ͊ͣ͘͜Σ ͊ ͚ ͔͔ͭͤ͒ͤͼ͜ΊΌ ͒ͦ ͚͍ͪͯͤͯ͊ͤͤΎ 

͎͋͊͊ͭΈͦͻ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈ͙͟ͻ ͼ͔͚ͤͤͦͫͭ͜Σ ͍ͭͪ͊ͭͦΌ ͣͦͪ͊͡Έ͙ͤͻ ͙ͨͪͤͼ͙͍ͨ͜Φ 
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́ͦͣͯ ͍͔ͫ ͋͜͡Έ΄ͦ͝ ͊ͭͯ͊͟͡Έͤͦͫͭ͜ ͍ͤ͊͋ͯ͊Ί ͔ͨͪͦ͋ͣ͊͡ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ͨ͒ͭ͜͜͟͜͡ 

͘͜ ͙͍͊ͭͤͦ͟Ό ͙͗ͭͭΊ͍ͦΌ ͙ͨͦ͘ͼ͜ΊΌΣ ͒͊ͭͤͦ͘Ό ͙͚͙ͨͪͣ͊ͭ ͍͍͒ͨͦ͒͊͜͜͡Έͤ͜ ͪ͜΄͔ͤͤΎΣ 

ͦͭͪ͟͜ ͒͜ΌͭΈ ͎͒ͤͦ͘͜ ͘ ͣͦͪ͊͡Έ͙͙ͤͣ ͙ͨͪͤͼ͙͙ͨ͊ͣΣ ͍ͨͦ͊͗͊ΌͭΈ ͎͒ͤͫͭ͜͜Έ ͭ͊ ͍ͨͪ͊͊ 

ͤ͜΄͙ͻ ͡Ό͔͚͒Φ ˻͙͒ͤͣ ͘͜ ͤ͊ͨͪΎ͍ͣ͜ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͼ͜Ί͝ ͔͙ͨͪͦ͋ͣ͡ Ί ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍ͨ͒ͭ͜͜͟͜͡Σ ͯͪ͊ͻ͍ͯ͊ͤͤΎ ͍͍͎ͦͦͦ͜͟ ͨ͒͜ͻ͒ͯ͜ ͒ͦ 

ͨͪͦͼ͔ͫͯ ͍͙ͻ͍ͦ͊ͤͤΎ ͨ͒ͪͦͫͭ͊͜Ό;͎ͦͦ ͨͦͦͤͤ͟͜͡ΎΣ ͼ͔ͫͨͪ͜͡Ύ͍͔ͣͦ͊ͤΣ ͍͔ͨͦͫ͒ͦͤ͜͡ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͤΈ͎ͦͦ ͚͙ͫͭ͜͟ͻ ͣͦͪ͊͡Έ͙ͤͻ ͙ͨͪͤͼ͙͍ͨ͜Φ 

˿Έ͎ͦͦ͒ͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍ͨ͒ͭ͜͜͟͜͡ ͫͭͦͭ͝Έ 

͙͒ͦͫͭΈ ͎ͦͫͭͪͦΦ ̂ ͫͯ;͊ͫͤͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͙ͦ͒ͤͣ ͘͜ ͣͦͪ͊͡Έͤͦ ͔͙ͤ͊͗ͤ͡ͻ 

ͦͪ͜Ί͙͍ͤͭͪ͜ Ί ͔ͭ͊ͦͤ͡ ͣͦͪ͊͡Έͤͦ͝ ͒ͦ͋ͪͦ;͔ͫͤͦ͝ ͡Ό͙͙͒ͤΣ ͯ ͍͍ͫͨ͒ͤͦ͜͜΄͔ͤͤ͜ ͘ 

Ύ͙ͣ͟ ͜ ͣ͊Ί ͺ͍͙ͦͪͣͯ͊ͭͫΎ ͣͦͪ͊͡Έͤ͊ ͍͔ͨͦ͒ͤ͊͜͟ ͨ͒ͭ͊͜͜͟͡Φ ˽͍ͦͫͭ͊ͤͦ͊͟ ͚ 

͍͙ͪ͜΄͔ͤͤΎ ͔͙ͨͪͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍ͨ͒ͭ͜͜͟͜͡ 

͔͔ͨͪ͒͋͊;͊Ί ͨͦ΄ͯ͟ ΄͡Ύͻ͍͜ ͒͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͔ͪ͊͡Έͤͦͫͭ͜ ͼΈ͎ͦͦ 

͎ͫ͊͒ͤͦͦ͟͡ Ύ͍͙΅͊Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˻͔ͪͣ͟͜ ͙ͨͭ͊ͤͤΎ ͍͙ͻ͍ͦ͊ͤͤΎ ͣͦͪ͊͜͡ 

(ˤ͙ͻ͍ͦ͊ͤͤΎ ͣͦͪ͊͡Έͤͦ͝ ͍ͫ͊ͣͦͫ͒ͦͣͦͫͭ͜͜Σ 2016; ˴ ͙ͯ͒ͤ͊͟͜Σ нллпΤ ͍̅ͦͪͣͯ͊ͤͤΎ 

͙ͦͫͦ͋ͫͭͦͫͭ͜Σ 2014) ͨ͒ͤͣ͊͜͜ΌͭΈͫΎ ͍ ͫͯ;͊ͫͤͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜Φ ˽͍͔͔͙͚ͪͦ͒ͤ 

͙ͤ͊ͣ ͔͔͚ͨͦͨͪ͒ͤ͜ ͊ͤ͊͘͜͡ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤͤ͜͡Έ ˻Φ ʕ ͦͦ͡΄͙ͤͦ͝ 

όˤͦͦ͡΄͙ͤ͊Σ нллтύΣ ˻Φ ˥ ͦͦ͋ͦͪͦ͒͡Έͦ͟ ό˥ͦͦ͋ͦͪͦ͒͡Έͦ͟Σ нллуύΣ ˤΦ ˽ ͍ͦͨͦ͊ 

ό˽͍ͦͨͦΣ нлмпύ ΅ͦ͒ͦ ͙ͪͤ͘͜ͻ ͔͍͊ͫͨͭ͟͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍͙͍͒ͦͦ͘͡ 

͍͙ͤ͊͘;͙͙ͭ ͍͔͊ͫͤ͡ ͨͦͤΎͭͭΎ ό˥͔ͯͤͦ͘͟Σ нлмуύ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ Ύ͟ 

͙͔ͫͫͭͣͯ ͍͔͙ͯͫ͒ͦͣͤ͜͡ͻ ͚͒͜ ͭ͊ ͍;͙͍ͤ͟͜Σ ͫͺ͍ͦͪͣͦ͊ͤͯ ͍ ͨͪͦͼ͔ͫ͜ ͤ͊͋ͯͭͭΎ ͤ͊ͤ͘Έ 

ͨͪͦ ͣͦͪ͊͡ΈΣ ͣͦͪ͊͡Έͤ͜ ͙ͤͦͪͣΣ ͒ͦ͋ͯͭͭ͘Ύ ͍ͣͤ͜Έ ͝ͻ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜Σ 

͍͙ͤ͊;ͦ͟ ͣͦͪ͊͡Έ͙ͤͻ ͍;͙͍ͤ͟͜Σ Ύ͟͜ ͍͔͔͒ͦ͒ͤ͜ ͒ͦ ͍͙͊ͭͦͣ͊ͭͣͯ͘ ;͔͔ͪ͘ ͍͊ͫͤ͜͡ 

͔ͣͦͼ͚ͤͦ͜-͍ͦ͡Έ͍ͦ͜ ͙ͯͫ͘͡͡ΎΦ  

˽͔ͪͦ͋ͣ͊͡ ͎͙ͪ Ύ͟ ͔ͫͨͼ͙ͺ͜;ͤͦ͝ ͺ͙ͦͪͣ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͊͗͒͘ Ί ͊ͭͯ͊͟͡ΈͤͦΌΦ 

˭͍͎͊͒ͦͦ ͒ͦ ͎ͭͦͦ Ύ͟ ͎ͪ͊ ͫͭ͊͊͡ ͔͔ͨͪ͒ͣͭͦͣ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͍ͦͤ͊ 

΄͙ͪͦͦ͟ ͍͙͙͍͍ͦͪͫͭͦͯ͊͊ͫ͟͡Ύ Ύ͟ ͊ͫ͋͘͜ ͍͙ͪͦͭͯ͘͟ ͚ ͍͙ͻ͍ͦ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ 

˽͔ͪͦͭΣ ͯ ͍͙ͤ͊ͯͦ͟ͻ ͦ͊͟͡ͻ ͔ͤͣ͊Ί ͔͎ͦͪͣͦͦ͟ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͫͨͪΎ͍͎ͣͦ͊ͤͦͦ ͤ͊ 

͍͙Ύ͍͔ͤͤ͡Ύ ͍͙ͻ͍͙ͦͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͎͍ͪͦͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͍͒ͦͫ͒ͯ͜ 

ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍ͨ͒ͭ͜͜͟͜͡. 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͘ΩΎ͍͙ͫͯ͊ͭ ͍͙ͻ͍ͦͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͎͍ͪͦͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ 

ͺ͍ͦͪͣͯ͊ͤͤ͜ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͫͭ͊ͪ΄͙ͻ ͍ͨ͒ͭ͜͜͟͜͡Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˨͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͔͙ͣͭ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭŀ͟ƛ ͔͙ͣͭͦ͒Σ 

Ύ͟Υ ͔͔͙ͭͦͪͭ;͔ͤ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍͙ͤ͊ͯͦ͟ͻ ͎ͨͦ͡Ύ͍͒͜ ό͍͙͔͙͊͒ͤ͟͡ͻ ͯ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 

͔͔͒͗ͪ͊͡ͻ ͘ ͔͙ͨͪͦ͋ͣ͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͺ͔͔ͤͦͣͤͯ ͎͙ͪύΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ 

ό͙͊ͫ͟͡ͺ͍ͦ͊ͤͦ͜͟ ͺͯͤ͟ͼ͜͝ ͎͙ͪΣ ͍ͦͫͤͦͤ͜ ͙͙ͭͨ ͎ͦͪ͜Σ Ύ͟͜ ͎͒ͦͨͦͣ͊͊ΌͭΈ ͫͺ͍͙ͦͪͣͯ͊ͭ 

͍͒ͦͫ͒͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍ͨ͒ͭ͜͜͟͜͡ύΤ ͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤ ͔ͣͭͦ͒ ό͚͔͒ͫͤͤͦ͘͜ 
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͍͍͔ͫͨͫͭ͊ͤͤ͜͡Ύ ͎ͨͦ͡Ύ͍͒͜ ͤ͊ ͍͙ͤ͊͘;͔ͤͤΎ ͭ͊ ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟ ͎͍ͪͦͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ύΦ 

͔̇ ͒͊Ί ͎ͣͦͯ͘ ͫͻ͔͙͍͙͊ͪ͊ͭͪͯ͊ͭ͘͟ ͣͫͭ͘͜ ͎͍ͪͦͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͍͒ͦͫ͒ͯ͜ 

ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͫͭ͊ͪ΄͙ͻ ͍ͨ͒ͭ͜͜͟͜͡. 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ̒ ͍͒ͦͣͦ͟͜Σ ͫͭ͊ͪ΄͙͚ ͍͙͚ͨ͒ͭͦ͜͜͟͡ ͍͜͟ ς  

͍͙͍͙͚͊͗͡ ͔ͭ͊ͨ ͙͗ͭͭΎ ͣͦͦ͒ͦ͡͝ ͡Ό͙͙͒ͤΣ ͙ͦ͟͡ ͍ ͔ͤ͝ ͺͦͪͣͯΌͭΈͫΎ ͜ 

͍͙͍ͪͦ͊͘ΌͭΈͫΎ ͙͗ͭͭΊ͍͜ ͙ͨͪͤͼ͙͙ͨΣ ͣͦͪ͊͡Έͤ͜ ͔͔ͨͪͦͤ͊ͤͤ͟Ύ ͭ͊ Ύͦͫͭ͟͜ ͒ͦͪͦͫͦ͡͝ 

͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍͒͜ Ύ͙͟ͻ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͔͙͊͗ͭ͘͡Έ ͯͫͨ͜΄ͤͫͭ͜Έ ͍ͤ͊;͊ͤͤΎ ͍ ΄ͦ͟͜͡ 

ͭ͊ ͎͋͊ͦͨͦͯ͡͡;;Ύ ͯ ͍͙͒ͤͦͫͤ͊͜ͻ ͘͜ ͦͭͦ;ͯΌ;͙͙ͣ ͡Ό͒Έ͙ͣ ό˸͊ͺ͙ͭͤ ͭ͊ ͤ͜ΦΣ нлнлύΦ 

˱͎͍ͪͦ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ς ͼ͔ ͙ͦ͒ͤ ͘͜ ͍͙͍͒͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͫͭ͊ͪ΄͙ͻ ͍ͨ͒ͭ͜͜͟͜͡Σ Ύ͊͟ 

͚͒ͫͤ͘͜ΌΊ ͎͎͙͚͋͊͊ͭͦͪ͊ͤͤ ͍͙͍ͨ͡ ͤ͊ ͝ͻ͚ͤ͜ ͣͦͪ͊͡Έ͙͚ͤ ͍͙ͪͦͭͦ͘͟Φ 

ˤ ͔͙ͣͨͪ͜;͚ͤ͜ ͙ͨͫͻ͎ͦͦ͜͡͝ ͭ͊ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͨ͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ ͎͙ͪ 

͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎΣ ͔͒͋͘͜͡Έ΄͎ͦͦΣ ͺͯͤ͟ͼͦͤ͊͜͡Έͤͦ-͙͊ͤ͊ͭ͜͡;͙͚ͤ ͨ͒͜ͻ͒͜Φ ˿͔͊ͣ ͭͦ͒͜ 

͎ͪ͊ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ ͨͪͦΎ͍ ͪͦ͘͜͡͝ ͙ͨͫͻ͜;ͤͦ͝ ͫͨͪͦͣͦ͗ͤͦͫͭ͜Φ ˥ͪ͊ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ 

Ύ͟ ͨͪͦΎ͍ ͯΎ͍͙ ͊͋ͦ ͺ͊ͤͭ͊͘͜͝Σ ΅ͦ ͍͙ͦͤͯ͟ΊͭΈͫΎ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ 

͊ͺ͔͙͍͙ͭͤ͟ͻ ͔͔ͭͤ͒ͤͼ͚͜Τ ͭ͊ͦ͗͟ ͎ͪ͊ ͍ͨͦΩΎ͊ͤ͊͘ ͘ ͍͙ͪͦͭͦͣ͘͟ ͙͔ͣͫͤͤ͡ΎΦ ˭ ͎ͦ͡Ύ͒ͯ 

ͤ͊ ͼ͔Σ ͙ͣ ͋ͯ͒ͯΊͣͦ ͣͫͭ͘͜ ͎͙ͪ ͫͭ͊ͪ΄͎ͦͦ ͍͎ͨ͒ͭͦͦͦ͜͜͟͡ ͍ͯ͜͟ ͙ͭ͊ͣ͟ ;͙ͤͦͣΣ ΅ͦ͋ 

͍ͦͤ͊ ͙ͫͨͪΎ͊͡ ͺ͍ͦͪͣͯ͊ͤͤΌ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͫͭ͊ͪ΄͙ͻ ͍ͨ͒ͭ͜͜͟͜͡Φ  

˿͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͍ ͍͚ͤ͊ͯͦ͟͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͔ͤͣ͊Ί Ί͙͒ͤͦ͝ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͎ͦͪ͜Φ 

˽-͔ͦͨͪ΄͔Σ ͫ͊͒ͤͫͭ͟͜͡Έ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͎ͦͪ͜ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͍͙ͦͤ ͍͒ͪͤ͘͜͜ΎΌͭΈͫΎ 

ͦ͒ͤ͊ ͍͒͜ ͦ͒ͤͦ͝ ͔ͤ ͭ͜͡Έ͙͟ ͺͦͪͣ͊͡ΈͤͦΌ ͔ͣͦ͒͡͡ΌΣ ͤ͊͋ͦͪͦͣ ͍͙ͨͪ͊͡Σ ͟͜͡Έ͙ͫͤ͟͜ͻ 

͙͍ͨͦ͊ͤ͘͟͟͜Σ ͔͊͡Σ ͚Σ ͔ͨͪ΄ ͊͘ ͍͔ͫΣ ͼ͜͡Ύ͙ͣΦ ˽ͦ-͎͔͒ͪͯΣ ͎͙ͪ͜ ͘ ͍͙͙ͦ͒ͤ͊ͦͣ͟ 

͍͙͙ͨͪ͊͊ͣ͡ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜Ό ͋͊ͦ͘Ό ͣͦ͗ͯͭΈ ͙͋ͯͭ ͙͒ͦͫͭΈ ͙͙ͪͤͣ͘͜Σ ͦͫ͟͜͡Έ͙͟ 

͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͘ ͪͤͦ͘͜Ό ͔ͣͭͦΌΦ ˽ͦ-͔ͭͪͭΊΣ ͎͙ͪ͜Σ Ύ͟ ͜ ͋ͯ͒Έ-Ύ͔͟ Ύ͍͙΅͔ 

ͯ͟͡Έ͙ͭͯͪΣ Ί ͙͒ͦͫͭΈ ͙͒ͤ͊ͣ͜;͙͙ͤͣ ͊͘ ͺͦͪͣͦΌ ͍ ͔ͣ͗͊ͻ ͯ͟͡Έ͙ͭͯͪ ͜ ͫͦͼͯͣͯ͜Φ 

˿͒͜͡ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͎͙ͪ͜ ͪͤ͘͜ΎͭΈͫΎ ͊͘ ͍͙ͣͫͭͦͣ͘͜ ͍͔ͤ͊ͨͦͤͤͤΎͣ ͭ͊ 

ͫΌ͔͗ͭͦͣΦ ͔̇ ͯͫ͊͒ͤ͟͡ΌΊ ͊ͤ͊͘͜͡ ͎͙ͪ Ύ͟ ͔͎ͦͪͣͦͦ͟ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ Ύ͍͙΅͊Φ ˤ͔ͫ ͗ 

͙ͭ͊͟ ͍͙ͨ͒ͫͭ͊͊ͣ͜ ͒͡Ύ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͎ͦͪ͜ ͣͦ͗ͯͭΈ ͙͙ͫͯ͗ͭ͡Υ 

ω ͔ͣͭ͊ ͎ͦͪ͜Τ 

ω ͦ͋ͫΎ͎ ͯ;͙͍͊ͫͤ͟͜ ͎͙ͪΤ 

ω ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎ ͤ͊ ͯ;͙͍͊ͫͤ͟͜Τ 

ω ͙͍ͭͪ͊ͫͭ͜͡Έ ͎͙ͪΤ 

ω ͔͙ͣͭͦ͒Σ ͺ͙ͦͪͣΣ ͙͊ͫͦ͋͘ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΤ 

ω ͫͭͪͯ ͭͯͪ͊͟ ͎͙ͪΤ 

ω ͎͔͔͙ͤͫ͘ ͎͙ͪΤ 

ω ͨ͒͐ͪͯͤͭ͜Ύ ͎͙ͪΤ 

ω ͎͙͙͋ͤ͊͡ ͜ ͣ͊ͫ΄ͭ͊͋ ͔͍͔ͤͭͪͤ͜ͼ͜͝ ͎͙ͪ ό˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͍͜͡Έ͎ͤͦͦ ;͊ͫͯ 

΄ͦ͟͡Ύ͍ͪ͜Σ 2006). 
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˨͙͙ͦͫ͒ͤ͜͟͡Σ Ύ͟͜ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͚͊ͣ͊͘ΌͭΈͫΎ ͙ͨͭ͊ͤͤΎ͙ͣ ͊ͨͪͦ͋͊ͼ͜͝ ͎ͦͪ͜ 

(ˢ͙͍ͭͤ͟͜ ͔͙ͣͭͦ͒Σ 2007ύΣ ͍͔ͫͭͪ͒͗ͯΌͭΈΣ ΅ͦ ͎ͪ͊ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͙͙ͭ͊ͣ͟ ͪ ͙͙ͫ͊ͣΥ  

ω ͟͜͡Έͫͭ͟͜Έ ͯ;͙͍͊ͫͤ͟͜Σ ͔͔͙ͤͭͪͫ͜ Ύ͙͟ͻ ͔͔͙ͨͪͭͤ͊ΌͭΈͫΎΤ 

ω ͤ͊Ύ͍ͤͫͭ͜Έ ͍͙ͨͪ͊͡ ͎͙ͪ ͒͡Ύ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͔ͣ͗ ͙͙͙ͨͪͨͯͫͭͣͻ ͚͒͜Τ 

ω ͔ͦͤͪͭͤ͊͟͟ ͔ͣͭ͊ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ Ύͦ͟͝ ͔ͤͦ͋ͻ͔͒ͤ͜ ͚͔͒ͫͤͤͤ͘͜Ύ ͔͍͙ͨͤͻ ͚͒͜Τ 

ω ͍͊͘Ίͣͦ͒͜Ύ ͘ ͤ͜΄͙͙ͣ ͯ;͙͙͊ͫͤ͊ͣ͟ ͍ ͍͔ͯͫͭ͊ͤͦͤͦͣͯ͡ ͦ͋ͫΎ͘͜Τ 

ω ͪͤ͘͜͜ ͔ͣͦ͒͜͡ ͍͔͙ͨͦ͒ͤ͜͟ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͔͙ͣͭΤ 

ω ͔ͪͺ͔ͫ͟͜͡Ύ ͚ ͙ͨ͒ͫͯͣ͜͟ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͎͙ͪΦ 

˻͒ͤ͜ΊΌ ͘ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͎͙ͪ Ί ͤ͜͜ͼ͙͍͔͊ͭͤ͜ ͍ͭΎ͎͍ͯ͊ͤͤΎ 

ͯ;͙͍͊ͫͤ͟͜ ͔ͤ ͙͡΄͔ ͒ͦ ͨͪͦͼ͔ͫͯ ͎͙ͪΣ ͔͊͡ ͚ ͒ͦ ͎ͫ͊ͣͦͦ ͝͝ ͍͔ͫͭͦͪͤͤΎΦ ̂ ͍͘ΩΎͯ͘͟ ͘ 

ͼ͙ͣΣ ͍ͭ͜;͙ͤ͘Ύͤ͊ ͙͒ͦͫ͒ͤ͜͡ͼΎ ˾Φ ʕ ͚͊ͤͦ ͊͡ ͨͪͦͨͦͤͯΊ ͭ͊ͯ͟ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ό ͎ͦͪ͜Υ 

ω ͎͙ͪ͜ ͘ ΄ͭͯ;ͤͦΌ ͔ͤͫͭ͊;͔Ό ͤ͜ͺͦͪͣ͊ͼ͜͝Τ 

ω ͎͙ͪ͜ ͘ ͔ͤͦ͋ͻ͙͒ͤͣ͜ ͍͔͒ͦͨͦͤͤͤΎͣΤ 

ω ͎͙ͪ͜ ͘ ͫΌ͔͗ͭͦͣΤ 

ω ͎͙ͪ͜ ͘͜ ͔͔ͫͯͨͪ;ͤͦͫͭΎ͙ͣ ͯ ͣͫͭ͘͜͜Τ 

ω ͎͙ͪ͜ ͘͜ ͍͙͙͊ͨ͊ͤͦ͊ͤͣ͘͡ ͙͙ͨͦͣ͊ͣ͟͡ ͯ ͣͫͭ͘͜͜ ό͘ ͔ͣͭͦΌ ͍͙͍͔ͨͪ͊ͤͤ͡Ύ 

͙ͨͦͣͦ͟͡ ͯ;͙͙͊ͫͤ͊ͣ͟ ͎͙ͪύΤ 

ω ͎͙ͪ͜ ͘͜ ͍͙͊ͨ͊ͤͦ͊ͤͣ͘͡ ͫΌ͔͗ͭͦͣ ͜ ͍͙ͯͣͦ͊ͣΣ ͔͒ ͦͼ͙ͤ͜͟ ͚ ͔ͪͯ͘͡Έ͙ͭ͊ͭ 

͍͙ͤ͊͘;͊ΌͭΈ ͯ;͙͙͊ͫͤ͟ όˢ͙͍ͭͤ͟͜ ͔͙ͣͭͦ͒, 2007, ͫ Φ 93). 

˿͙ͨͪ͊Ό;͙ͫΈ ͤ͊ ͍ͤ͊ͯͦ͟͜ ͨͪ͊ͼ͜ ͍;͔͙ͤͻ όˤ͚ͦͼΎͻΣ нлмпΤ ˴͙ͯ͒ͤ͊͟͜Σ нллпύ, 

΅ͦ ͍͙͒ͦͫ͒͗ͯ͊͜͡͡ ͎ͪͯΣ ͝͝ ͫ͊͒͟͡Σ ͙͙ͭͨΣ ͺͯͤ͟ͼͦͤ͊͜͡Έͤͯ ͪͦ͡ΈΣ ͙ͣ ͣ͊Ίͣͦ 

͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͙͙͒ͭ͜͡ ͤ͊ͫͭͯͨͤ͜ ͺͯͤ͟ͼ͜͝ ͎͙ͪΣ ΅ͦΣ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͍͙͍ͨ͊͡ΌͭΈ 

ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͫͭ͊ͪ΄͎ͦͦ ͨ͒ͭ͊͜͜͟͡Φ 

˹͍͊;͊͡Έͤ͊ ς ͍͙ͪͦͭͦ͘͟ ͯ ͍ͨ͒ͭ͜͜͟͜͡ ͨ͊ͣϥΎͭ͜Σ ͍͎͙ͯ͊Σ ͙͔ͣͫͤͤ͡Ύ ͊͘ 

͎͒ͦͨͦͣͦͦΌ ͔͔͔͍ͣͤͭ͜͡ ͙ͨͫͻ͔ͦͭͻ͙ͤ͜͟Φ 

ˤ͙ͻ͍ͦͤ͊ ς ͍ ͙ͻ͍ͦ͊ͤͤΎ ͍ͨ͒ͭ͜͜͟͜͡Σ Ύ͔͟ ͔ͯ͊͒ͤͦ͟͡ ͍ ͣͫͭ͘͜ ͎͙ͪΣ ͎͍͙ͪͦ͜ͻ ͜ ͪͦ͡Έͦ-

͍͙ͻ ͒͜Ύͻ  ͍͜ ͊͘Ί͙ͣͤ͊ͻ ͯ ͎ͪ͜ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͣͦͪ͊͡Έ͙ͤͻ Ύ͔͚ͦͫͭ͟Σ ͯͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟Φ 

̅ͦͪͣͯΌ;͊ ς ͺ͍ͦͪͣͯ͊ͤͤΎ Ύ͙ͫͤ͟͜ͻ ͊ͫ͊͒͘ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ͝ ό͍ͨͤ͊͊͘͜͡Έͤ͜ 

͙͍ͣͦ͗ͦͫͭ͜͡Σ ͎ͦ͜͡;͔ͤ ͙͔ͣͫͤͤ͡Ύύ ͜ ͣͦͪ͊͡Έͤͦ͝ ͫͺ͔ͪ όͣͦͪ͊͡Έͤ͜ ͯΎ͍͔ͤͤ͡ΎΣ Ύͦͫͭ͟͜Σ 

͙ͤͦͪͣ ͍͔͙ͨͦ͒ͤ͜͟ύ ͨ͒͜ ;͊ͫ ͙͔͙ͫͫͭͣ͊ͭ;͎ͤͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͎ͦͪ͜Φ ˿ͭ͊ͪ΄͙͚ 

ͨ͒ͭͦ͜͜͟͡ ͙ͦͭͪͣͯΊ ͤ͊ͤͤ͘Ύ ͨͪͦ ͍͙ͤ͊ͦ͟͡΄ͤΊ ͔͔͍͙ͫͪ͒ͦ΅͔ ͚ ͙͗ͭͭΎ ͡Ό͔͚͒Φ 

˻ͪ͜Ί͍ͤͭͦͤ͊ ς ͍͔ͫͭͦͪͤͤΎ ΄ͭͯ;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͊͟ ͣ͊Ί ͦͪ͜Ί͍͙ͤͭͯ͊ͭ 

ͨ͒ͭ͊͜͜͟͡ ͤ͊ ͍͙ͨͪ͊͡Έͤͯ ͍͔ͨͦ͒ͤͯ͜͟ ͍ ͙͗ͭͭ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͣͦ ͪ͊͡Έ͙ͤͻ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Σ ͣͦͪ͊͡Έ͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜Φ 

˴͙͍ͦͣͯͤ͊ͭͤ͊͜͟ ς ͍͔ͯͫͭ͊ͤͦͤͤ͡Ύ ͔ͣͦͼ͚͙ͤ͜ͻ ͍ͦͤͭ͊ͭ͟͟͜ ͭ͊ 

͙͒ͦ͋ͪͦ͘;͙͍͙͡ͻ ͍͙͒ͤͦͫͤ͜ ͨ͒͜ ;͊ͫ ͎͙ͪΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͣͦͪ͊͡Έ͙ͤͻ ͨͦ;͍ͯͭͭ͜Φ 

˴͔ͦͪ͟ͼ͚ͤ͊͜ ς ͍͔͔ͤͫͤͤΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͎͙ͪ ͙͙͍͙ͨͦͭͤ͘ͻ ͣͤ͘͜ ͯ 

͍ͫ͒ͦͣͫͭ͜͜Έ ͨ͒ͭ͊͜͜͟͡ ΅ͦ͒ͦ ͚͎ͦͦ ͍͔͙ͨͦ͒ͤ͜͟ ͭ͊ ͍͙͍ͨ͡ ͤ͊ ͫͭͪͯͭͯͪͯ͟ 
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͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ ͙͍ͨͦ͊ͤ͘͟͟͜ ό͎ͪ͊ ͍ͫͭͦͪΌΊ ͍͙ͯͣͦ ͒͡Ύ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͪͤ͜Ύ ͍͊ͫͤͦ͡͝ 

͍͙͘;͚͊ͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍ ͙͗ͭͭ͜ύΦ 

˭͊ͣ͜΅͔ͤ͊ ς ͔͔͙͔ͨͪͦͫͣͫͤͤ͡Ύ ͤ͊͘;͔ͤͤΎ ͍͙͍͊ͫͭͦͫͭ͜͡ ͔͔͍ͨͪ͒ͣͭ͜Σ ͔ͪ;͔͚Σ 

͍͊͘Ί͙ͣͤΤ ͨ͒͜ ;͊ͫ ͎͙ͪ ͨ͒ͭͦ͜͜͟͡ ͔ͦͨͪͯΊ ͤ͊͘;͔ͤͤΎ͙ͣ ͍ͫ͜͡Σ ΅ͦ ͍͙ͦͤͯ͟ΌͭΈ 

͊ͣ͘͜΅͔ͤͤΎ ͯ ͎ͪ͜Φ 

˾͍ͦ͊͗͊͘͡Έͤ͊ ς ͍͔ͫͭͦͪͤͤΎ ͙ͫͨͪΎ͙͍ͭͦ͡͝ ͊ͭͣͦͫͺ͔͙ͪΣ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͎͙ͪ 

͍ ͊͘ͻͦͨ͡ΌΌ;͙͚Σ ͼ͍͙͚͊͜͟Σ ͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͊͘ͻ͒͜Φ 

˾͍͙͍ͦ͊͘͡Έͤ͊ ς ͍͙ͪͦͭͦ͘͟ ͙͚ͫͨͪͤΎͭͭΎΣ ͨ͊ͣϥΎͭ͜ ͭ͊ ͙͔ͣͫͤͤ͡ΎΣ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͣͦͪ͊͡Έ͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜Σ Ύ͔͚ͦͫͭ͟Σ ͯͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟Φ 

˾͔͎ͯ͡Ό͍͊͡Έͤ ͊ ς ͍͔ͫͭͦͪͤͤΎ ͯ ͎ͪ͜ ͔͍͙ͨͤͻ ͍͙͎ͣͦΣ Ύ͟͜ ͔͎ͪͯ͡ΌΌͭΈ 

͍͔ͨͦ͒ͤͯ͜͟ ͫͭ͊ͪ΄͎ͦͦ ͨ͒ͭ͊͜͜͟͡Σ ͚͎ͦͦ ͍͔ͣͦͤ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍;͙͙ͤ͟ ͭ͊ ͒͜͝Σ 

ͦͪ͜ΊͤͭͯΌͭΈ ͚͎ͦͦ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͚ ͔͎ͪͯ͡Ύͼ͜Ό 

ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Φ 

˿͙ͨͪ͊Ό;͙ͫΈ ͤ͊ ͍͙΅͔͍͙͔͔͊͒ͤ͟͡Σ ͣͦ͗ͤ͊ ͙ͫ͊͊ͭ͘͟Σ ΅ͦ ͫͦͼ͊͜͡Έͤͦ-

͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͚ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͺͯͤ͟ͼ͜͝ ͎͙ͪ Ί ͍ͨͪͦ͒ͤͦ͜Ό ͻ͔͙͙͊ͪ͊ͭͪͫͭͦ͟͟Ό ͍ 

ͨͪͦͼ͔ͫ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ 

˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͺͯͤ͟ͼ͜͝ ͎͙ͪΣ ͔ͣͦ͗ͣͦ ͍͙͙͙͒ͭ͜͡ ͭ͊͟͜ ͝͝ ͍͒ͣͤͤͦͫͭ͜͜͜Υ 

ω ͍ͣ͊ͫͦͫͭ͜Έ ͎͍ͪͦͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ 

ω ͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͎͙ͪΣ ͎ͪ͊ ͣ͊Ί ͎ͦͫͭͪͯΣ ͤ͊ͫͭͯͨ͊͡Έͤͯ ͙ͨͪͪͦ͒ͯΤ 

ω ͪͦͨͦ͒͘͜͡ ͔͚ͪͦ͡ ͯ ͎ͪ͜Τ 

ω ͍͙ͪͦͭͦ͘͟ ͍ͭͦͪ;ͦͫͭ͜ ͚ ͍ͣͨͪͦ͊͘͜͜ͼ͜͝ ͯ ͎ͪ͜Φ 

˭͒͊ͭͤͫͭ͜Έ ͎͙ͪ͊ͭ ͙ͫͨͪΎΊ ͍ͫͦΊͪ͒ͤͦͣͯ͜ ͋͊;͔ͤͤΌ ͍͔͍ͫͫͭͯ͜Σ ͍ͦͤ͊ ͔ͤ 

͍ͨͦΩΎ͊ͤ͊͘ ͘ ͍ͦͣ͜͟ ͡Ό͙͙͒ͤΦ ˽͔ͪͦͭΣ ͎͙ͪ͜ ͣͦͦ͒͜͡ ͚ ͙͒ͦͪͦͫ͡ͻ ͣ͊ΌͭΈ ͪͤ͘͜͜ 

͍͙͙ͨ͒͊ͤ͜͡Φ ˽͒ͭͦ͜͜͟͡Σ Ύ͙͚͟ ΄ͯ͊͟Ί ͙͍ͣͦ͗͜͡ ͙͗ͭͭΊ͍͜ ΄͡Ύͻ͙Σ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͎ͪͯ 

Ύ͟ ͫͨͦͫ͋͜ ͍ͯͣͦͤͦ ͔͔͙͙ͨͪ͗ͭ ͤ͜΄͜ ͙͍ͣͦ͗͜͡ ͍͙͊ͪ͊ͤͭ͜ ͍͙ͪͦͭͯ͘͟ ͚ͨͦ͒͜Σ 

͍͙͙ͦͪͫͭ͊ͤ͟͜ ;͙ ͔͍͙͙ͤͦͪͫͭ͊ͤ͟͜ ͍ ͔ͪ͊͡Έͤͦͫͭ͜Φ 

˱͘ ͼΈ͎ͦͦ ͍͙͙͍ͨ͊͡ΊΣ ΅ͦ ͨ͒ͭͦ͜͜͟͡ ͯ ͎ͪ͜ ζ͙͍ͨͪͦ͗͊Ίη Ύ͟ ͍͔͗ ͍͙͙ͦͪͫͭ͊ͤ͟͜Σ 

͙͍ͣͦ͗ͦͫͭ͜͡Σ ͭ͊͟ ͜ ΅͔ ͔͍͙͙ͤͦͪͫͭ͊ͤ͟͜Φ ̇Ύ ͔ͤͫͻͦ͗ͫͭ͜Έ ͤ͊͒͊Ί ͎ͪ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ 

͙ͫͭ͊ͭ ͊ͫͦ͋ͦͣ͘ ͫͦͼ͊͊͘͜͜͡ͼ͜͝ ͨ͒ͭ͊͜͜͟͡Σ ͙ͫͨͪΎΊ ͺ͍ͦͪͣͯ͊ͤͤΌ ͍ ͤΈ͎ͦͦ ͣͦͪ͊͡Έ͙ͤͻ 

ͼ͔͚ͤͤͦͫͭ͜Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͯ ͨ͒ͭ͊͜͜͟͡ ͘ΩΎ͍͡ΎΊͭΈͫΎ ͫͨͪͦͣͦ͗ͤͫͭ͜Έ 

ζ͎͙ͨͦ͋͡͡Ό͍͙͊ͭη ͙͗ͭͭΊ͍͙͚ ͍͒ͦͫ͒͜ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͎͙ͪΦ 

˹͊ ͤ͊΄ ͎ͨͦ͡Ύ͒Σ ͭ͊͟͜ ͨ ͔ͦͦ͗ͤͤ͡Ύ ͍͙͍ͨ͊͡ΌͭΈ ͤ͊ ͔ͪͯ͘͡Έͭ͊ͭ ͎͙ͪ ͍ ͨ͒ͭ͊͜͜͟͡Υ 

ω ͨͦͣΩΎ͟΄͔ͤͤΎ ͯΎ͍͔͙ͤ͡ͻ ͍ͤ͊ͫ͒͜͟͜͡Σ ͙ͨͦͣͦ͟͡Σ ͔͍ͤ͒͊; ό͙ͫͨͪΎͤͤΎ ͪ͊͒ͦͫͭ͜Σ 

͍͔͊͒ͦͦͤͤ͘͡ΎΣ ͔͍͔ͯͨͤͤͦͫͭ͜ύΤ 

ω ͍͘ΩΎͦ͘͟ ͎͙ͪ ͣ͗͜ ͙͊ͫͦ͋͊ͣ͘ ͚ ͔ͣͭͦΌΣ ͎ͪ͊ ͤ͊͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͺ͊ͤͭ͊͘͜͝ ͚ 

͍͙͍͊ͪ͊ͭͤͦͫͭ͜͜ όͨ͒͜ ;͊ͫ ͎͙ͪ ͙͍ͣͦ͗ͦ͡ ͣͤ͘͜Ό͍͙͊ͭ ͔ͣͭͯ ͍͍͒ͨͦ͒ͤͦ͜͜ ͍͊ͫͦ͋͘͜ 

͊͋ͦ ͣͤ͘͜Ό͍͙͊ͭ ͙͊ͫͦ͋͘ ͍͍͒ͨͦ͒ͤͦ͜͜ ͔͙ͣͭύΤ 

ω ͙͚ͫͭ͊͡ ͫͼ͔͚ͤ͊ͪ͜Σ ͎ͪ͊ ͔ͤ ͍͋ͯ͊Ί ͍͙͍ͨ͊͒ͦͦ͟ΌΤ 
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ω ͨͪͦΊ͍ͭͯ͊ͤͤ͟Ύ ͙͚ͫͨͪͤΎͭͭΎ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͍ͫͭͯ͜Σ ͎ͪ͊ ͭͪ͊ͤͫͺͦͪͣͯΊ 

͍͙ͤ͊ͦ͟͡΄͚ͤ͜ ͍ͫͭ͜ ͨ͒ͭ͊͜͜͟͡Τ 

ω ͊ͯ͘͡;͔ͤͤΎ ͨ͒ͭ͊͜͜͟͡ ͒ͦ ͣͦͪ͊͡Έ͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜Σ ͍͔͔͒͒ͪ͊ͤͤ͘͜͟͡Ύ 

ͫͯͫͨ͜͡Έ͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜Τ 

ω ͫͦͼ͊͊͘͜͜͡ͼ͜Ύ ͨ͒ͭ͊͜͜͟͡ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͣͦͪ͊͜͡ ͚ ͣͦͪ͊͡Έ͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜Τ 

ω ͙ͨͫͻ͔ͦͭͪ͊ͨ͜ΎΣ ͙ͫͨͪΎͤͤΎ ͫͦͼ͊͜͡Έͤͦͣͯ ͙͗ͭͭΌ ͨ͒ͭ͊͜͜͟͡Τ 

ω ͍͙ͪͦͭͦ͘͟ ͣͦͪ͊͡Έ͎ͤͦͦΣ ͔͙ͭ;͎ͤͦͦ ͫͣ͊ͯ͟ ͨ͒ͭ͊͜͜͟͡Τ 

ω ͍͙ͪͦͭͦ͘͟ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͯ ͎ͣͦͤͦͦ͜͡;ͤͦͣͯ ͚ 

͎͒͊ͦ͜͜͡;ͤͦͣͯ ͍͔ͣͦͤͤ͜͡ ͨ͒ͭ͊͜͜͟͡Φ 

˽ͪͦͨͦͤͯΊͣͦΣ Ύ͟ ͙ͨͪ͊͒͟͡Σ ͍͒͜ ͎͙ͪ ͒͡Ύ ͫ͊ͣͦͨͤ͊ͤͤ͘͜Ύ ͍ͨ͒ͭ͜͜͟͜͡ ͜ ͝ͻ 

͔͙ͤͤ͊ͫ͡Έ͙ͤͼΈ͎ͦͦ͟ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Σ 

͍͙ͪͦͭͯ͘͟ ͔ͣͨ͊ͭ͜͝Φ 

˥ͪ͊ ζ͙̉ͣ ͙ͣ ͫͻͦ͗͜ηΦ ˸͔ͭ͊ ς ͙ͨͦ͊͊ͭ͘͟ ͙͍ͣͦ͗ͫͭ͜͡Έ ͙͔͋͗ͤͤ͘͡Ύ ͚ 

ͨͦͪͦͯͣͤͤ͘͜Ύ ͡Ό͔͚͒Σ Ύ͟͜Σ ͤ͊ ͔ͨͪ΄͙͚ ͎ͨͦ͡Ύ͒Σ ͍͙͍ͨ͊͒ͦͦ͟ ͙ͯͫͭͪͫ͘͜͡Ύ ͜ ͔ͤͫͻͦ͗͜ 

ͣ͗͜ ͫͦ͋ͦΌΦ ˥ͪͯͨ͊ ͍ͨ͒ͭ͜͜͟͜͡ ͙͒ͭ͜͡ΈͫΎ ͤ͊ ͙ͨ͊ͪΦ ͔͔͙̂ͫͪ͒ͤ͜ ͨ͊ͪ ͯ;͙͊ͫͤ͊ͣ͟ 

ͨͪͦͨͦͤͯΊͭΈͫΎ ͚͙ͤ͊ͭ͘ ΅ͦͫΈ ͫͨ͜͡Έ͔ͤΦ ͔̇ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͙͍ͦͫͦ͋ͦͫͭ͜͡ 

͍ͦͤ͘͜΄ͤͦͫͭ͜Σ ͔͔͙ͤͭͪͫ͜Σ ͣͫ͜ͼ͔ ͙͍ͨͪͦ͗͊ͤͤΎΣ ͯͤ͊ͪͤ͟͜͜͡ ͙ͫͣ͊͟ ͭͦ΅ͦΦ ˭͚͔ͤ͊͒ͤ͜ 

͙͙ͪͫ ͍ͨͦ͒ͦͣ͜͡ΎΌͭΈͫΎ ͎ͪͯͨ͜Φ ˽ͦͭͣ͜ ͙ͨ͊ͪ ͦ͋ϥΊ͒ͤͯΌͭΈͫΎ ͍ ;͔͍͙ͭͪ͜͟Σ ͔͔͙ͯͫͪ͒ͤ͜ 

Ύ͙͟ͻ ͭ͊ͦ͗͟ ΄ͯ͊͟ΊͭΈͫΎ ͫͻͦ͗ͫͭ͜ΈΦ ˨͊͜͡ ͣͦ͗ͤ͊ ͙ͫ͊ͫͭ͟͡ ͎͙ͪͯͨ ͘ ͍ͦͫΈ͙ͣ ͦͫ͋͜ ͜ 

͍͙͙ͨͦͭͦͪͭ ͨͪͦͼ͔͒ͯͪͯΦ 

˥ͪ͊ ζͭ͊͟ηΦ ˸͔ͭ͊ ς ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍͙ͤ͊;ͦ͟ ͔ͣͨ͊ͭ͜͝ ͜ ͔ͪͺ͔ͫ͟͜͡͝Φ ˥ͪͯͨ͊ 

͍ͨ͒ͭ͜͜͟͜͡ ͙͍ͪͦ͋͊͘ΊͭΈͫΎ ͤ͊ ͙ͨ͊ͪΦ ˻͙͒ͤ ͘͜ ͯ;͙͍͊ͫͤ͟͜ ͎͍͙ͦͦͪͭΈ ͺͪ͊ͯ͘Σ ΅ͦ 

͍͙ͪ͊͗͊Ί ͚͎ͦͦ ͫͭ͊ͤΣ ͚ͤ͊ͫͭͪ͜ ͊͋ͦ ͍͒͜;ͯͭͭΎΦ ˽ͫ͜͡Ύ ;͎ͦͦ ͎͙͚͒ͪͯ ͍͙͔ͨͦͤͤ 

͍͙͊͒͊͊ͭ͘ ͚ͦͣͯ ͙ͨͭ͊ͤͤΎΣ ΅ͦ͋ ͯͭͦ;͙͙ͤͭ ͜ ͘ϥΎ͍͙ͫͯ͊ͭ ͔͒ͭ͊͜͡Φ ˹͙͊ͨͪ͊͒͟͡Υ 

ζ˨͙͍ͤͦΣ ͔͊͡ Ύ ͙ͨͦͣͭ͊͜͡ ͊͘ ͫͦ͋ͦΌΣ ΅ͦΣ ͙ͦ͟͡ ͔͔͍ͨͪ͋ͯ͊Ό ͍ ͍͔͔ͫͦͣͯ͡ ͫͭ͊ͤ͜Σ ͭͦ 

ͦͪ͟͜͡ ͎ͣͦͦ ͦ͒Ύ͎ͯ Ύ͍͙͚ͫͪ͊͟ηΦ ˥ͪ͊ ͍͍͊͗͊ΊͭΈͫΎ ͊ͤ͘͟͜;͔ͤͦΌΣ Ύ͟΅ͦ ͯ ͍͍͒ͨͦ͒͜͜Έ 

ͤ͊ ͙͍ͪͦͨͭͯ͊ͤͤ͘Ύ ͯ;͙͊ͫͤ͟ ͙ͦͭͪͣͯΊ ͙ͭͪ ͙͙͍ͨͦͭͤ͘͜ ͍͍͒ͨͦ͒͜͜͜ ζͭ͊͟ηΦ 

˻͔ͭ͗Σ ͦͫ͟͜͡Έ͙͟ ͯ ͎ͪ͜ ͙ͨ͒ͭ͜͜͟͡ ͍͜͡Έͤ͜ ͭ͊ ͙͍ͣͣͦͦ͜͡ ͣͦ͗ͯͭΈ ͍͙͍͙͙ͫͦͭ͡ ͍͊ͫ͡-

ͤͯ ͫͦͼ͊͜͡Έͤͯ ͔͔͍͎ͨͪ͊ͯΣ ͭͦ ͎ͪ͊ ͍͙ͫͭͯͨ͊Ί ΅͔ ͚ ͎͙͒͊ͤͦͫͭ͜;͙ͤͣ ͊ͫͦ͋ͦͣ͘Φ ́͊͟Σ ͎ͪͯ 

ͣͦ͗ͤ͊ ͫͻ͔͙͍͙͊ͪ͊ͭͪͯ͊ͭ͘͟ Ύ͟ ͔ͦͣͨͫͤͯ͟͟͡ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͔͊͒͗ ͍ͦͤ͊ ͨͦΊ͒ͤͯΊ ͜ ͪͦ-

ͯͣ͘Σ ͜ ͨͦ;ͯͭͭΎ ͨ͒ͭ͊͜͜͟͡Φ ˻ͪͣ͟͜ ͎ͭͦͦΣ ͎ͪ͊ ͒͡Ύ ͨ͒ͭ͊͜͜͟͡ ς ͼ͔ ͙͍͔͊ͭͤ͟ ͭ͊ ͔ͪͯ͘͡Έͭ͊-

͙͍͔ͭͤ ζ͙͍ͨͪͦ͗͊ͤͤΎηΦ ́ͦͣͯ ͔͍͙͍ͤͨ͊͒ͦͦ͟ ͍ ͍͙ͤ͊ͯͦ͟ͻ ͒ͦ͋ͯͭ͊͘͟ͻ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͜ 

͙͊ͪͯ͋͗ͤ͘͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͎ͪ͊ ͍͙ͫͭͯͨ͊Ί ͍͙͍͙͊͗ͣ͡ ͪͦͦͣ͟͟ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͭ͊ 

͍͙ͪͦͭͯ͘͟ ͦ͗ͤͦ͟͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ό˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͍͜͡Έ͎ͤͦͦ ;͊ͫͯ ΄ͦ͟͡Ύ͍ͪ͜Σ 2006). 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͍͙ͦͫͤͦͤͣ ͙͔ͪͭͪ͟͜Ίͣ ΅ͦ͒ͦ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͎͙ͪ ͯ ͨͪͦͼ͔ͫ͜ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͍͙ͫͭͯͨ͊Ί ͎͍ͦͭͦͤͫͭ͜Έ ͍ͨ͒ͭ͜͜͟͜͡ ͒ͦ 

ͣͦͪ͊͡Έ͙ͤͻ ͚͒͜Σ ͫͭ͊ͦ͡͝ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟Φ 
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ˤ͙͍͙ͫͤͦ͟ ͭ ͔͔͙͍͙͊ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˤ͙͍͙ͫͤͦ͟ 

͙ͪͦ͋ͦͭ ς ͍͔͔ͫͭͪ͒͗ͤͤΎ ͨͪͦ ͔ͭΣ ΅  ͎͙ͦͪ͜ ͣ͊ΌͭΈ ͍͔͙͙͚͟͡ ͍͙ͻ͍͙͚ͦͤ ͔ͨͦͭͤͼ͊͜͡ 

͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͫͭ͊ͪ΄͎ͦͦ ͨ͒ͭ͊͜͜͟͡Φ 

˽͔͔͙͍͙ͪͫͨͭ͊ͣ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍ͪͦ͒ͦ͘͜͟ ͯ ͼΈͦͣͯ ͤ͊ͨͪΎͣ͜ ͍͍͊͗͊Ίͣͦ 

͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦΣ Ύ͟͜ ͍͔͒͒ͪ͊͘͜͟͡ΌΌͭΈ ͎͍ͪͦͯ͜ ͒͜Ύ͡Έͤͫͭ͜ΈΣ 

͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͒ͦͫ͒ͯ͜ ͣͦͪ͊͡Έͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͫͭ͊ͪ΄͙ͻ ͍ͨ͒ͭ͜͜͟͜͡ ͘ ͔ͣͭͦΌ 

͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͜ ͙ͨͪͦͭ͒͜͝ ͎͋ͯͤͯ͜͡Φ 

˶˱́˩˾ˢ́̂˾ˢ 
ˢ͙͍ͭͤ͟͜ ͔͙ͣͭͦ͒ ͍͙ͨͪͦͫͭͤ͜ͼΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͨͪͦͺ͙͊ͭ͜͟͡ͼ͜ ˤ˱˶κ˿˹˱˨ͯ ͭ͊ 
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SUMMARY 
Huzenko Nataliia. Upbringing possibilities of games in the development of moral 

behavior experience for adolescents. 

Development of moral behavior experience for adolescents attracts much attention 

nowadays. Searching the ways for solving the problem of moral behavior experience for 

adolescents needs the research in the pedagogical reality of the phenomenon. Some aspects 

of moral behavior are studied. It is possible to define a moral behavior as a system of clear 

activities, gained in the process of getting knowledge about morality, moral norms, as well as 

in the process of developing skills how to use the knowledge and skills in practice about 

moral principles. The problem of using games in upbringing is relevant. Different games are 
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widely used for a ǇŜǊǎƻƴΩǎ upbringing, education, and development. But there are no specific 

papers devoted to upbringing possibilities for moral behavior experience for adolescents with 

game usage. The purpose of the article is to find out the upbringing possibilities of games in 

the development of moral behavior experience for adolescents. The research methods are 

generalization, systematization, comparison. The research results are characteristics of 

various approaches to game classifications highlighting the distinctive features of games, the 

clarification of different game functions for the development of moral behavior experience 

for adolescents. The practical value of the paper is determining the effectiveness of games in 

the development process of moral behavior experience for adolescents. The main criterion for 

a game efficiency in the development process of moral behavior experience for adolescents is 

ŀŘƻƭŜǎŎŜƴǘǎΩ readiness for moral activities. It is reflected in moral values, motives, 

perceptions, moral knowledge, moral skills, and attitudes. The conclusion is the statement 

that games have great upbringing potential for moral behavior experience for adolescents. 

The research prospects are searching pedagogical conditions connected with using games 

and moral behavior experience for adolescents to prevent bullying. 

Key words: game, game activity, upbringing, moral behavior, adolescent. 
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͔͙ͣͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;ͤ͜ ό͊ͤ͊͘͜͡ ͺͦͫͦ͜͡ͺͫΈͦ͟͝Σ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝Σ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ 
͔͙ͭͪ͊ͭͯͪ͜͡ύΤ ͔͔ͤͭͪͨͪͭ͊͜ͼ͚ͤͦ͜-͙͊ͤ͊ͭ͜͡;͙͚ͤ ͔ͣͭͦ͒Σ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΦ ˹͎͊ͦͦ͡΄͔ͤͦ ͤ͊ 
͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͜ ͣ͘͜ͼ͔ͤͤͤΎ ͍͒ͦͪͦ͘ΩΎ ͡Ό͙͙͒ͤ Ύ͟ ͦ͒ͤ͜Ί͝ ͘ ͚͎ͤ͊ͦͫͭͪ͜΄͙ͻ 
͔ͨͪͦ͋ͣ͡ ͫͯ;͎͊ͫͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͎͍͎ͦͦͤͦͦ͡ ͔͎ͫͭͪ͊ͭ͜;͎ͤͦͦ ͍͊͒͊ͤͤ͘Ύ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ 
͔͍͒ͪ͗͊ͤͦ͝ ͙͙ͨͦͭ͜͟͡Σ ΅ͦ ͍͙ͯͣͦͦ͘͡ ͨͦΎ͍ͯ ͍͎ͤͦͦͦ ͤ͊ͨͪΎͣͯ ͫͭͯ͒͜Ό͍͊ͤͤΎ ς ζͯ͟͡Έͭͯͪ͊ 
͍͒ͦͪͦ͘ΩΎηΦ ˴͍ͦͤͫͭ͊ͭͦ͊ͤͦ ͍͒ͫͯͭͤͫͭ͜͜Έ Ί͙͎͒ͤͦͦ ͎ͨͦ͡Ύ͒ͯ ΅ͦ͒ͦ ͪͦͯͣͤͤ͘͜Ύ ͺ͔͔ͤͦͣͤͯ 
ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎη ͭ͊ ͚͎ͦͦ ;͎ͭͦͦ͜͟ ͔͎ͭͪͣͤͦͦ͜͜͡;͎ͤͦͦ ͍͙ͤ͊͘;͔ͤͤΎΦ ˤ͒ͤ͊͘͜;͔ͤͦΣ ΅ͦ 
͔ͭͪͣͤ͜ ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎη Ί ͔ͤ ͙ͨͪͦͫͭͣ ͨͦΊ͒ͤ͊ͤͤΎͣ ͦͤ͊͘;͔͙ͤͻ ͨͦͤΎͭΈΣ ͊ 
ͺ͔͔ͤͦͣͤͦͣΣ ΅ͦ ͍ ͫͯͯͨͤͦͫͭ͟͜Σ ͙͔ͫͤͭͯ͘Ό;͙ ͝ͻ ͟͡Ό;͍ͦ͜ ͙ͦͤ͊͘͟Σ ͍ͯͭͦͪΌΊ ͍ͤͦͯ  Ύͫͭ͟͜ΈΣ 
͍͙͚ͤͦ ͙͍͙͚ͦͫͦ͋͡ ͣͫͭ͘͜Φ ˤ͔͔ͤͫͤͦ ͯͭͦ;͔ͤͤͤΎ ΅ͦ͒ͦ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ͨͦͤΎͭΈ ζͯ͟͡Έͭͯͪ͊ηΣ 
ζ͘ ͍͒ͦͪͦΩΎηΦ ˽͍ͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͍ͨͪͦ͒ͤ͜͜ ͍ͤ͊ͯͦ͟͜ ͙ͨͦ͘ͼ͜͝Σ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜ΊΌ 
ͨͦͤΎͭͭΎ ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎηΣ ͚ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘ ͍͔͊ͫͤ͡ ͍ͭͪ͊ͭͯ͊ͤͤ͟ΎΦ ˭͔ͪͦ͋ͤͦ͡ 
͍͙͍ͫͤͦͦ͟Σ ΅ͦ ͯ͟͡Έͭͯͪͯ ͍͒ͦͪͦ͘ΩΎ ͫ͒͜͡ ͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ ͍͔ͤͦΣ Ύ͔ͫͤ͟͜ ͍͔ͯͭͦͪͤͤΎ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ΅ͦ ͊ͯͣͯ͟͡ΌΊ ͝͝ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍͎͊ͫͤͦͦ͡ ͍͒ͦͪͦ͘ΩΎΣ ͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ 
͙͗ͭͭΎΣ ;͙ͣΣ ͍͔͊ͫͤ͡Σ ͙ͫͨͪ;͙ͤΎΊ ͍͔ͫ͒ͦͣ͜ ͎͔ͨͪ͊ͤͤͤΎ ͚ͫ͊ͣͦͫͭͤͦ͜ ͚ ͔͙͍ͪ͊ͭͤͦ͟ 
͍͒ͦͫͦͤ͊͟͡Ό͍͙͊ͭ ͺ͙͘͜;ͤͯΣ ͙ͨͫͻ͜;ͤͯ ͜ ͒ͯͻ͍ͦͤͯ ͫͺ͔ͪͯ ͍ͫͦΊ͝ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Σ 
͍͐ͪͯͤͭͦ͊ͤͯ ͤ͊ ͫ͊ͣͦͨͤ͊ͤͤ͘͜͜ ͭ͊ ͔͍͚͊͒͊ͭͤ͟͜ ͫ͊ͣͦͦͼͤ͜ͼ͜ ͫͭ͊ͤͯ ͍͒ͦͪͦ͘ΩΎΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͙͗ͭͭΊ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͔͔͔͋ͪ͗ͤͤ͘ΎΣ ͍͒ͦͪͦ͘ΩΎΣ ͍͙͚͒ͦͪͦ͘ ͫͨͦͫ͋͜ 
͙͗ͭͭΎΣ ͯ͟͡Έͭͯͪ͊Σ ͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎΣ ͍ͤͦ͊ Ύͫͭ͟͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ 
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˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˤ ͍ͯͣͦ͊ͻ ͫΈ͎͔ͦͦ͒ͤͤΎ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͜ ͣ͘͜ͼ͔ͤͤͤΎ 

͍͒ͦͪͦ͘ΩΎ ͡Ό͙͙͒ͤ Ί ͦ͒ͤ͜ΊΌ ͘ ͚͎ͤ͊ͦͫͭͪ͜΄͙ͻ ͔ͨͪͦ͋ͣ͡ ͫͯ;͎͊ͫͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ 

͎͍͙ͦͦͤͣ͡ ͔͎ͫͭͪ͊ͭ͜;͙ͤͣ ͍͊͒͊ͤͤ͘Ύͣ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͔͍͒ͪ͗͊ͤͦ͝ ͙͙ͨͦͭ͜͟͡Σ ΅ͦ ͙ͫͨͪ-

;͙͙ͤͦ͡ ͨͦΎ͍ͯ ͍͎ͤͦͦͦ ͤ͊ͨͪΎͣͯ ͫͭͯ͒͜Ό͍͊ͤͤΎ ς ζͯ͟͡Έ͙ͭͯͪ ͍͒ͦͪͦ͘ΩΎη ͯ ͍ͭ͜;͙͘-

ͤΎ͚ͤ͜ ͭ͊ ͚͊ͪͯ͋͗ͤ͘͜͜ ͍͚ͤ͊ͯͦ͟͜ ͔ͭͪ͊ͭͯͪ͜͜͡ Ύ͟ ͫͦͼ͊͜͡Έ͎ͤͦͦ Ύ͍͙΅͊Σ ΅ͦ ͻ͔͊ͪ͊ͭͪ͟-

͙ͪͯ͘Ί ͎͊͊͘͡Έ͙͚ͤ ͎͔ͨͪͦͪͫ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͜ ͡Ό͙͙͒ͤΣ Ύ͟ ͔͍ͤ͒͜ΩΊͣͤͦ͝ ͍ͫ͊͒ͦͦ͟͡͝ 

͎͊͊͘͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˽͙ͦͨͪ ΄͙ͪͦͭͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͺ͔͔ͤͦͣͤͯ ζͯ͟͡Έ-

ͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎη ͍ ͍ͤ͊ͯͦͦͣͯ͟ ͙͒ͫͯͪͫ͟͜Σ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ ͍͚͒ͫͯͭͤ͜͜ Ί͙͙͚͒ͤ ͎ͨͦ͡Ύ͒ ͤ͊ 

ͪͦͯͣͤͤ͘͜Ύ ͦͤ͊͘;͔͎ͤͦͦ ͨͦͤΎͭͭΎ ͭ͊ ͚͎ͦͦ ;͔ͭ͜͟ ͔͎ͭͪͣͤͦͦ͜͜͡;͔ͤ ͍͙ͤ͊͘;͔ͤͤΎΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍͊ͫ͒͘͜;ͯΊ ͔ͪͤͦ͊ͫͨͭͤͫͭ͘͜͟͜ΈΣ 

͙ͣ͗͒ͫ͜ͼ͙ͨͤ͊ͪͤͫͭ͜͜͡Έ ͔͙ͨͪͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯ͟͡Έ͙ͭͯͪ ͍͒ͦͪͦ͘ΩΎΣ ͔ͦͪͣ͊͘͟Υ ͯ 

͍ͪͦ͒͊͘͜͟ͻ ͺͦͫͦ͜͡ͺ͍͜ ͜ ͫͦͼ͎͍ͦͦ͜͜͡ ό̑Φ ˶͙͙ͫͼ͙ͤΣ ˻Φ ˿͊ͻͤͦΣ ˶Φ ˿ͯ΅͔ͤͦ͟Σ ˶Φ ˾ ͯ͋ͤ͊͜ύ 

ͫͭͯ͒͜ΌΌͭΈͫΎ ͔͔͙ͭͦͪͭͦ͟-͔͎ͣͭͦ͒ͦͦ͜͡;ͤ͜ ͙͊ͫ͊͒͘ ͦͤ͊͘;͔ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡Τ ͯ 

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ς ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎ ό˻Φ ʕ ͔͊ͯͤͦ͟͟͡Σ ˶Φ 

ˬ͊ͦ͜͡͡Σ ˹Φ ˴͍ͦͣ͊ͪͦ͊Σ ˾Φ ˶ ͔͍ͤ͜Σ ˱Φ ˿ ͔ͦͦͤͤͦ͟͡Σ ˻. ̒ ͔͔ͪͣͤͦ͟ύΤ ͯ ͨͪ͊ͼΎͻ ͔͙͍ͣ͒͟͜ 

ό˸Φ s ͍ͣͦͫͦΣ ˥Φ s ͔ͨ͊ͤ͊ͫͤͦ͟Σ ˤΦ ˤ͚͔ͦͭͤͦ͟ ͭ͊ ͤ͜Φύ ς ͔ͫͨͼ͙ͺ͜;ͤ͜ ͔͙͊ͫͨͭ͟ ͺ͔͔ͤͦͣͤͯ 

ζ͍͒ͦͪͦ͘ΩΎηΤ ͯ ͪ͊ͯͪͫ͟͜ ͍͔͎͊ͦͦ͜͡͡͝Σ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͭ͊ ͫͨͦͪͭͯ ό̑Φ ˨͎ͪ͊ͤΊ͍Σ 

˿Φ˴͙͙͔ͪͤͦ͟͡Σ ˤΦ ˸ ͎͊ͤ͜Σ ˻Φ ˸ ͜ͻ͔Ίͤͦ͟Σ ˤΦ ˿ͯͣͤ͟͜ ͭ͊ ͤ͜ΦύΤ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯ͟͡Έ͙ͭͯͪ 

͍͒ͦͪͦ͘ΩΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͯ ͨͦ͡΅͙ͤ͜ ͫͯ;͎͊ͫͤͦͦ ͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜ ͤ͊ͤͤ͘Ύ όˢΦ x ͍͊ͪ͊ͤͦΣ 

ˤΦ ˥ ͦͪ͊΅ͯ͟Σ ˥Φ ˴ ͙͍ͪͦ΄͔Ί͍͊Σ ˿Φ ˴͙͙͔ͪͤͦ͟͡Σ ˿Φ ˶͔͔͋͒;͔ͤͦ͟Σ ̑Φ ˸͔͡Έ͙ͤ͟Σ 

ˤΦ ˿ ͯͣͤ͟͜ ͭ͊ ͤ͜΄͜ύΤ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͔͙͊ͫͨͭ͟ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯ͟͡Έ͙ͭͯͪ ͍͒ͦͪͦ͘ΩΎ 

͙ͦͫͦ͋ͫͭͦͫͭ͜ ό̑Φ ˿ ͯͪΎͣ͟Σ ˶Φ ˴ ͙ͯ͒ͪ͟ ͭ͊ ͤ͜ΦύΦ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͍ ͙ͪͦͪͭͭ͘͟͜ ͔͔͙ͭͦͪͭ;͙ͤͻ ͔͍͊ͫͨͭ͟͜ ͺ͔͔ͤͦͣͤͯ 

ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎη Ύ͟ ͊ͭͯ͊͟͡Έͤͦ͝ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͨͪͦ͋ͣ͡Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˽͒͜ ;͊ͫ ͎͍͙ͨ͒ͦͭͦ͜͟ ͫͭ͊ͭͭ͜ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͔͙ͣͭͦ͒ 

͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;ͤ͜ ό͊ͤ͊͘͜͡ ͺͦͫͦ͜͡ͺͫΈͦ͟͝Σ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝Σ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ 

͔͙ͭͪ͊ͭͯͪ͜͡ύΤ ͔͔ͤͭͪͨͪͭ͊͜ͼ͚ͤͦ͜-͙͊ͤ͊ͭ͜͡;͙͚ͤ ͔ͣͭͦ͒Σ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˽͔͔ͪ͒ͯͫͣ͜Σ ͍͔ͪͭ͊͘Ίͣͦ ͍͎ͯ͊ͯ ͤ͊ ͔ͭΣ ΅ͦ 

͔ͭͪͣͤ͜ ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎη Ί ͔ͤ ͙ͨͪͦͫͭͣ ͨͦΊ͒ͤ͊ͤͤΎͣ ͦͤ͊͘;͔͙ͤͻ ͨͦͤΎͭΈΣ ͊ 

ͺ͔͔ͤͦͣͤͦͣΣ ΅ͦ ͍ ͫͯͯͨͤͦͫͭ͟͜Σ ͙͔ͫͤͭͯ͘Ό;͙ ͝ͻ ͟͡Ό;͍ͦ͜ ͙ͦͤ͊͘͟Σ ͍ͯͭͦͪΌΊ ζ͍ͤͦͯ  

Ύͫͭ͟͜ΈΣ ͍͙͚ͤͦ ͙͍͙͚ͦͫͦ͋͡ ͣͫͭ͘͜η ό͊͘ ˤΦ C͟ ͙ͯͣͤͣ͜ύΣ ͊ ͍͒ͭ͊͜͟Σ ς ͍ͯͣͦ͘͡ΌΊ 

͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͔͔ͤͫͤͤΎ ͯͭͦ;͔ͤͤͤΎ ΅ͦ͒ͦ ͔͒ͺͤ͜͜ͼ͜Ό͍͊ͤͤΎ ͨͦͤΎͭΈ ζͯ͟͡Έͭͯͪ͊η ͜ 

ζ͍͒ͦͪͦ͘ΩΎηΦ 

˭͍͙͊ͯ͊͗ͣͦΣ ͨͦͤΎͭͭΎ ζ͍͒ͦͪͦ͘ΩΎη ͣ͊Ί ;͙͔ͫͤͤ͜͡ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ;͔͔ͪ͘ 

͙͍ͭͪ͊ͯ͡ ͫͭͦͪ͜͜Ό ͍͎ͫͦͦ ͍͙͍;͔ͤͤΎ ͚ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ  ͍ͭ͜;͙ͤ͘Ύ͙͙ͤͣ ͭ͊ 

͙͙͊ͪͯ͋͗ͤͣ͘͜ ͺ͊ͻ͍͜ͼΎ͙ͣ ͙ͪͤ͘͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ͤ͊ͨͪΎ͍ͣ͜Φ ˻͒ͤ͊͟Σ ͙ͣ ͔ͤ ͍͙ͫͭ͊ͣͦ 

͊͘ ͔ͣͭͯ ͍͔ͫ͋͜;ͤͦ ͍͙ͨͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͙ͨͦ͘ͼ͜͝ ͍ͤ͊ͯͦ͟ͼ͍͜ ΅ͦ͒ͦ ͫͯͭͤͦͫ ͭ͜ ͨͦͤΎͭͭΎ 

ζ͘ ͍͒ͦͪͦΩΎηΣ ͊ ͤ͊ͭͦͣͫͭ͜Έ ͍͙͍͙ͫͭͣͦ͜͡ ͍͔͊ͫͤ͡ ͋͊;͔ͤͤΎΦ ˽͙ͪ ͼΈͦͣͯ ͙ͣ 
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͙͒ͦͭͪͣͯΊͣͦͫΎ ͚ͤ͊͋͜͡Έ΄ ͨͦ΄͙͔͎ͪͤͦͦ  ͍͙ͤ͊͘;͔ͤͤΎΣ ͎ͨͦ͒͊ͤͦͦ ͯ ˿ͭ͊ͭͯͭ͜ 

ˤ͔͍ͫͫͭͤ͜Έͦ͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͦͻ͙ͦͪͦͤ ͍͒ͦͪͦ͘ΩΎΣ ͔͒ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ζ͍͒ͦͪͦ͘ΩΎ ς ͼ͔ 

ͫͭ͊ͤ ͍͎ͨͦͤͦͦ ͺ͙͘͜;͎ͤͦͦΣ ͒ͯͻ͍͎ͦͤͦͦ ͭ͊ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͎͋͊ͦͨͦͯ͡͡;;ΎΣ ͊ ͔ͤ ͭ͜͡Έ͙͟ 

͍͒ͫͯͭͤͫͭ͜͜Έ ͻ͍ͦͪͦ͋ ͭ͊ ͺ͙͘͜;͙ͤͻ ͍͊͒η  (WHO, 2006).  

ˤ ζ˩ͤͼ͙͔ͦͨ͒͟͜͡͝ ͍͙ͦͫͭ͜η ͔͒ͺͤ͜͜ͼ͜Ύ ζ͍͒ͦͪͦ͘ΩΎη ͭͪ͊ͭͯ͟ΊͭΈͫΎ Ύ͟ 

ζ͙͒ͤ͊ͣ͜;͙͚ͤ ͫͭ͊ͤ ͎ͦͪ͊ͤͣͯ͘͜Σ Ύ͙͚͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͍͙͙ͫͦͣ͟ ͔͔͎͔͙ͤͪͭ;͙ͤͣ 

͔ͨͦͭͤͼ͊ͦͣ͜͡Σ ͙ͦͨͭͣ͊͡Έ͙͙ͤͣ ͊͒͊ͨͭ͊ͼ͚͙͙ͤͣ͜ ͔ͪ͊͟ͼ͜Ύ͙ͣ ͤ͊ ͙ͣͤ͘͜ ͍͒ͦ͟͜͡͡ΎΣ 

΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ ͎͚͙͚͊ͪͣͦͤͤ͜ ͺ͙͘͜;͙͚ͤΣ ͙ͨͫͻ͔ͦͣͦͼ͚͙͚ͤ͜ ͜ ͫͦͼ͊͜͡Έ͙͚ͤ 

͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͝͝ ͙͍͔͊ͭͤ͟ ͍͎͒ͦͦͭͭ͜͡ΎΣ ͍ͨͦͤͦͼ͔ͤͤ͜ ͙͗ͭͭΎΣ ͔ͺ͔͙͍ͭͤͯ͟ 

͙ͨͪͦͭ͒͜Ό ͊͘ͻ͍ͦͪΌ͍͊ͤͤΎͣη ό˴͔͔ͪͣͤΈΣ нллуΣ ͫΦ омуύΦ 

˴͙͍͙ͦͤͫͭͪͯͭͤͣ͟Σ ͤ͊ ͤ͊΄ ͎ͨͦ͡Ύ͒Σ Ί ͍͔͔ͭͪ͒͗ͤͤΎΣ ͎͒ͤͦ͘͜ ͘ Ύ͙ͣ͟ 

͍͒ͦͪͦ͘ΩΎ ͍͙ͤ͊͘;͊ΊͭΈͫΎ Ύ͟ ζͼ͙͚ͫͤ͜͜͡ ͙͒ͤ͊ͣ͜;͙͚ͤ ͫͭ͊ͤΣ Ύ͙͚͟ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͔͍͙͙ͨͤͣ ͔͔͍͙ͪͪ͊ͣ͘ ͙͔͎͔͙ͫͤͪͭ;ͤͦ͝Σ ͙ͨ͊ͫͭ͡;ͤͦ͝ ͜ 

͔͎ͪͯ͡Ύͭͦͪͤͦ͝ ͔͔͊͋ͨ͘͘;͔ͤͦͫͭ͜ ͺͯͤ͟ͼ͚͜Σ ͚ͫͭͦͫͭ͜͟͜ ͒ͦ ͍͙͍ͨͯ͡ ͔͎͙͍͙ͤ͊ͭͤͻ 

;͙͙͍ͤͤ͟͜ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͜ Ί ͍ͦͫͤͦͦΌ ͒͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͫͦͼ͊͜͡Έ͙ͤͻ ͜ 

͎͋ͦͦ͜͜͡;͙ͤͻ ͺͯͤ͟ͼ͚͜η όˣ͚ͦ;ͯ͟Σ нлмтύΦ 

ˤ͒ͤ͊͘͜;͙ͣͦΣ ΅ͦ ͨͦͤΎͭͭΎ ζͯ͟͡Έͭͯͪ͊η ͍͙͍;͊ΊͭΈͫΎ ͙͙ͪͤͣ͘͜ ͎͊ͯ͘͡Ύ͙ͣ 

ͤ͊ͤ͘Έ ͘ ͙ͨͦ͘ͼ͚͜ ͍͙͊ͫͤ͡ͻ ͍͙͎ͣͦ ͜ ͍͊͒͊ͤ͘ΈΦ ˨ͦ ͙ͨͪ͊͒ͯ͟͡Σ ͯ ͍͍͙͒ͦ͒ͦ͜͟ͻ 

͍͙͒͊ͤͤΎͻΣ ͔ͦͪͣ͊͘͟ ͯ ˤ͔͙ͦͣͯ͟͡ ͭͯͣ͊͡;ͤͦͣͯ ͍͙ͫͦͤ͟͡ ͯͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦ ͊͘ 

͔ͪ͒Φ ˤΦ ˣ͔ͯͫ͊͡Σ ͨͦͤΎͭͭΎ ζͯ͟͡Έͭͯͪ͊η ͭͪ͊ͭͯ͟ΊͭΈͫΎ Ύ͟ ζͫͯͯͨͤͫͭ͟͜Έ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ 

͜ ͒ͯͻ͍͙ͦͤͻ ͼ͔͚ͤͤͦͫͭ͜Σ ͍͔͙ͫͭͦͪͤͻ ͡Ό͍͒ͫͭͦͣ ͨͪͦͭΎ͎ͦͣ ͚͎ͦͦ ͫͭͦͪ͜͜͝ηΣ 

ζ͍ͦͫ͜;͔ͤͫͭ͜ΈΣ ͍͙ͻ͍ͦ͊ͤͫͭ͜ΈηΣ ζ͍͔ͪͤ͜ΈΣ ͫͭͯͨͤ͜Έ ͒ͦͫͦͤ͊ͦͫͭ͟͜͡ Ύͦ͟͝-͔ͤ͋ͯ͒Έ ͎͊ͯ͘͜͡ 

͎ͦͫͨͦ͒͊ͪͫΈͦ͟͝ ͊͋ͦ ͍ͪͦͯͣͦͦ͘͝ ͒͜Ύ͡Έͤͦͫͭ͜η όˣ͔ͯͫ͡Σ нллр, ͫΦ 596)Φ ̂ͭͦ;ͤΌΊͭΈͫΎ 

ͭ͊ͦ͗͟Σ ΅ͦ ͍ ͚͎ͤ͊͊͊͘͡Έͤ͜΄ͦͣͯ ͍͙͎͡Ύ͒͜ ͯ͟͡Έͭͯͪ͊ ͍͙ͤ͊͘;͊ΊͭΈͫΎ Ύ͟ ͙͚ͫͯͯͨͤ͟ 

͔ͪͯ͘͡Έͭ͊ͭ ͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͔͚͒Τ ͯ ͍ͯ͘Έͦͣͯ͟Σ ͙ͦͫͦ͋ͫͭͫͤͦͣͯ͜ 

ͪͦͯͣͤͤ͘͜͜Σ ҍ Ύ ͔͍ͨͤ͟͜ ͼͤͤͦͫͭ͜͜ ͭ͊ ͙ͤͦͪͣ ͍͔͙ͨͦ͒ͤ͜͟ ͡Ό͙͙͒ͤ ͍ ͫͦͼ͊͜͡Έͤͦͣͯ ͚ 

͙ͨͪͪͦ͒ͤͦͣͯ ͦͭͦ;͔ͤͤ͜ ό˥ͦͪ͊΅ͯ͟Σ нллоΣ ͫΦ р). 

˽͙ͦͨͪ ͪͦͣ͊ͭͭ͘͝Ύ ͍ͭͪ͊ͭͯ͊ͤ͟Έ ͺ͔͔ͤͦͣͤͯ ζͯ͟͡Έͭͯͪ͊ηΣ ͒͡Ύ ͤ͊ͫ ͍͙͊ͪͭͫͤͣ͜ 

Ί ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͔͊ͫͨͭ͟ ͼΈ͎ͦͦ ͨͦͤΎͭͭΎ Ύ͟ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͍ͨͯ͡ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͯ͟͡Έ͙ͭͯͪ ͍͒ͦͪͦ͘ΩΎΣ ͔͊͒͗ ͡Ό͒ͫΈ͟͜ ͼͤͤͦͫͭ͜͜ ό͔͙ͭ;ͤ͜Σ ͣͦͪ͊͡Έͤ͜Σ ͔͔͙ͫͭͭ;ͤ͜ύ 

͔͔͔ͦͫͪ͒͗ͤ͘͜ ͔ͫ͊ͣ ͍ ͚ͤ͜Σ ͊ ͡Ό͙͒ͤ͊ ͘ ͒ͦͫͭ͊ͭͤͣ͜ ͍͔ͪͤͣ͜  ͯ͟͡Έ͙ͭͯͪ ͍͒ͦͪͦ͘ΩΎ Ί 

͔ͤ ͭ͜͡Έ͙͟ ζ͙͍ͫͨͦ͗͊;͔ͣη ͍͎ͫͦͦ ͍͒ͦͪͦ͘ΩΎΣ ͊ ͚ ζ͍͙͙ͪͦ͋ͤͦͣ͟ηΣ ͦͫ͟͜͡Έ͙͟ 

͚ͨͦͫͭͤͦ͜ ͨͯ͜͟͡ΊͭΈͫΎ ͨͪͦ ͚͎ͦͦ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͭ͊ ͣ͘͜ͼ͔ͤͤͤΎΦ 

˹͊ͣ ͍͙͒͊ΊͭΈͫΎΣ ΅ͦ ͔͙ͫͣ͊ͤͭ;͔ͤ Ύ͒ͪͦ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͨͦͤΎͭͭΎ ζͯ͟͡Έͭͯͪ͊ 

͍͒ͦͪͦ͘ΩΎη ͔ͦͪ͟͡ΌΊ ͘ ͺͦͫͦ͜͡ͺͫΈ͙ͣ͟ ͍͙ͤ͊͘;͔ͤͤΎͣ ͔͎͊ͭͦͪ͟͜͝ ζͯ͟͡Έͭͯͪ͊ηΣ ͯ 

ͪ͊ͯͪͫ͟͜ Ύ͎ͦͦ͟ ͼ͔͚ ͺ͔͔ͤͦͣͤ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ Ύ͟ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 

͔ͦͤͪͭͤͦ͟͟-͙ͫͭͦͪ͜;͙ͤͻ ͺͦͪͣ ͡Ό͒ͫΈͦ͟͝ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊ ͙ͪͤ͘͜ͻ ͔ͭ͊ͨ͊ͻ 

ͫͯͫͨ͜͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ͫͯͫͨ͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͙ͤͻ ͺͦͪͣ͊ͼ͚͜Σ ͔ͭͤ͜;͙ͤͻ ͜ 
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ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͫͨ͜͡Έ͔͚ͤͦͫͭΣ ͭ͊͟ ͜ ͔ͫͨͼ͙ͺ͙͜͟ ͍͔͙ͨͦ͒ͤ͜͟Σ ͍ͫ͒ͦͣͦͫͭ͜͜ ͚ ͒͜Ύ͡Έͤͦͫͭ͜ 

͡Ό͔͚͒ ͯ ͔͙ͦͤͪͭͤ͟͟ͻ ͫͺ͔ͪ͊ͻ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͙͗ͭͭΎΦ ˨ͦ ͎ͭͦͦ ͗Σ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ 

ͯ͟͡Έ͙ͭͯͪ Ύ͟ ζ͙͔͙ͫͫͭͣ ͎ͨͪͦͪ͊ͣ ͡Ό͒ͫΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͔͙ͨͦ͒ͤ͜͟ ͜ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ 

͡Ό͙͙͒ͤ ͒͡Ύ ͙ͣͤ͘͜ ͭ͊ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͫͯͫͨ͜͡Έ͎ͤͦͦ ͙͗ͭͭΎ ͍ ͯͫ͜ͻ ͚͎ͦͦ ͍͙ͦͫͤͦͤͻ 

͍͙Ύ͍͊ͻη ό˴͔͔ͪͣͤΈΣ нллуΣ ͫΦ пофύΣ ͍ͦ;͔͍͙͒ΈΣ ͣ͊Ί ͣ͜ͼ͔ͤ ͺͦͫͦ͜͡ͺͫΈ͔͟ ͨ͒͐ͪͯͤͭ͜ΎΦ 

̋ͦ͒ͦ ͨͦͤΎͭͭΎ ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎηΣ ͭͦ ͍͔ͪͭ͊͘Ίͣͦ ͍͎ͯ͊ͯ ͤ͊ ͔ͭΣ ΅ͦ ͤ͊ 

ͫΈ͎ͦͦ͒ͤ͜ ͍͒ͫͯͭͤ͜Ί ͚͎ͦͦ ͦ͒ͤͦͤ͊͘;͔ͤ ͭͯͣ͊͡;͔ͤͤΎΦ ˿͔͔ͪ͒ ͍ͤ͊ͯͦ͟ͼ͍͜Σ Ύ͟͜ 

͊ͨͦ͘;͍͙͊ͭͯ͊͟͡ ͔͎ͭͪͣͤͦͦ͜͜͡;͔ͤ ͍͙͍͗͊ͤͤΎ ͦͤ͊͘;͔͎ͤͦͦ ͺ͔͔ͤͦͣͤͯΣ ͫ͒͜͡ 

͍͙ͤ͊͊ͭ͘ ˶Φ ́ ͍͊ͭ͊ͪͤͦ͜͟.ͯ ˭͍͔ͣͫͭͦ͜ ͍͔ͤ͊ͨͦͤͤͤΎ ͨͦͤΎͭͭΎ ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎη, 

ͤ͊ ͒ͯͣͯ͟ ͍;͔ͤͦ͝-͍͔͎͊ͦͦ͊͡͡Σ ͍͟͡Ό;͊Ί ͤ͊Ύ͍ͤͫͭ͜Έ ͍ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍͔͎͊ͦͦ͜͡͡;͙ͤͻ 

ͤ͊ͤ͘ΈΣ ͔ͫ͊ͣͦͦͪ͟͟ͼ͜Ό ͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ ͫͭ͊ͤͯ ͭ͊ ͊ͯ͘͡;͔ͤͫͭ͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͒ ͦ

ͨͪͦͼ͔ͫ ͯͦ ͍ͦͦ͒ͤͤ͜͡Ύ ͍͍͙͙͒ͨͦ͒ͤͣ͜͜ ͤ͊ͤͤ͘Ύ͙ͣ (͙͍́͊ͭ͊ͪͤͦ͊͟, 1997, ͫ Φ194).  

˴͙͍͙ͦͤͫͭͪͯͭͤͣ͟ ͍ͯ͊͗͊Ίͣͦ ͍͔͔ͭͪ͒͗ͤͤΎΣ ͎͒ͤͦ͘͜ ͘ Ύ͙ͣ͟ ͯ͟͡Έͭͯͪ͊ 

͍͒ͦͪͦ͘ΩΎ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ ζ;͙͊ͫͭͤ͊ ͎͊͊͘͡Έͤͦ͡Ό͒ͫΈͦ͟͝ ͯ͟͡Έ͙ͭͯͪΣ ΅ͦ 

͔͔ͨͪ͒͋͊;͊Ί ͤ͊ͤͤ͘Ύ ͡Ό͙͒ͤͦΌ ͍ͫͦ͝ͻ ͎͔͔͙ͤͭ;͙ͤͻΣ ͺ͎ͦͦ͘͜͜͜͡;͙ͤͻ ͜ 

͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡Σ ͔͍ͣͭͦ͒͜ ͜ ͍͊ͫͦ͋͘͜ ͦͤͭͪͦ͟͡ΌΣ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͭ͊ 

͍͙ͪͦͭͦ͘͟ ͍͎͊ͫͤͦͦ͡ ͍͒ͦͪͦ͘ΩΎΣ ͊ ͭ͊ͦ͗͟ ͯͣͤͤ͜Ύ ͔͔͍͙ͨͪ͒͊͊ͭ 

͍͒ͦͪͦ͘ΩΎ͔͔͍͋ͪ͗ͯ͊͘͡Έͤ͜ ͤ͊ͤͤ͘Ύ ͤ͜΄͙ͣη όˤ͚͔͊ͤͪΣ нллмΣ ͫΦ мтсύΦ 

̂ ͨͦ͡΅͙ͤ͜ ͨͦͪͯ΄͔ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͍͊ͪͭͯΊ ͍͎͙ͯ͊ ͒ͯͣ͊͟ ˻Φ ̐ ͍͗ͦͦ͝ ΅ͦ͒ͦ 

͍͙͔͔ͦͪͣͤͤ͟͡Ύ ͍͒ͦͻ ͍͙ͦͫͤͦͤͻ ͨ͒͜ͻ͍ͦ͒͜Σ Ύ͟͜ ͯͫͭͪ͘͜;͊ΌͭΈͫΎ ͍ ͍͚ͤ͊ͯͦ͟͜ 

͔ͭͪ͊ͭͯͪ͜͜͡ ͨ͒͜ ;͊ͫ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͤΎͭͭΎ ζͯ͟͡Έͭͯͪ͊ 

͍͒ͦͪͦ͘ΩΎη ͍ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤͤ͜͡ΎͻΦ ̒͟ ͫͯ͡΄ͤͦ ͍͒ͤ͊͘͜;͊Ί ͍͔ͤ͊ͯͦ͟ͼΈΣ ͊͘ 

͔ͨͪ΄͙ͣ ͨ͒͜ͻͦ͒ͦͣΣ ͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ 

͙͙͒ͦͫ͒ͤ͊ͣ͜͟͡ όˤΦ ˥ ͦͪ͊΅ͯ͟Σ ˿Φ ˴͙͙͔ͪͤͦ͟͡Σ ˻Φ ˴ ͙͙ͪ;͔ͤͦ͟Σ ˤΦ ˻͔ͪ͗ͻ͍ͦͫΈ͊͟Σ  

˸Φ ˥͍ͦͦ͜͟͡Σ ˤΦ ˸ ͔͊͊ͪͤͦ͟͟ ͭ͊ ͤ͜Φύ ͘ ͙ͨͦ͘ͼ͜͝ ͍ͦͫͭͤ͜Έͦ͝ ͔ͣͭΣ͙ ͔͒ ͟͡Ό;͍͙͙ͦͣ 

͔͙ͨ͊ͪ͊ͣͭͪ͊ͣ ͯ ͍͙ͤ͊͘;͔ͤͤ͜ ͼΈ͎ͦͦ ͺ͔͔ͤͦͣͤͯ Ί ͦ͋ͫΎ͎ ͤ͊ͤ͘ΈΣ ͯͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟ ͜ 

͒ͦͼ͜͡Έͤͫͭ͜Έ ͝ͻ ͍͙͍͗͊ͤͤΎ ͙ͦͫͦ͋ͫͭͫͭ͜Ό ͍ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜ Ύ͟ 

͔ͦͣͨͦͤͤͭ͊͟ ͎͊͊͘͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪΦ ˽ͪͦ͜͡ΌͫͭͪͯΊͣͦ ͼ͔͚ ͨ͒͜ͻ͒͜ ͔͒Ύ͙͙ͣ͟ 

͍͙ͤ͊͘;͔ͤͤΎ͙ͣ ͍ͤ͊ͯͦ͟ͼ͍͜Φ ́͊͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ˤΦ ˥ͦͪ͊΅ͯ͟ ͎ͪͦ͘͡Ύ͒͊Ί ͯ͟͡Έͭͯͪͯ 

͍͒ͦͪͦ͘ΩΎ  Ύ͟ ͍͙͍͙͚͊͗͡ ͔ͦͣͨͦͤͤͭ͟ ͎͊͊͘͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͡Ό͙͙͒ͤΣ ͍͔͙͚ͯͣͦͤ͘͡ 

͔ͣ͊ͭͪ͊͜͡Έ͙ͤͣ ͜ ͒ͯͻ͍͙ͦͤͣ ͔͔͍͙ͫͪ͒ͦ΅͔ͣ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ΅ͦ 

͍͙ͪ͊͗͊ΊͭΈͫΎ ͍ ͙͔ͫͫͭͣ͜ ͼ͔͚ͤͤͦͫͭ͜Σ ͤ͊ͤ͘ΈΣ ͔ͨͦͭͪ͋Σ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͡Ό͙͙͒ͤ ͘ 

ͺ͍ͦͪͣͯ͊ͤͤΎΣ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͜ ͣ͘͜ͼ͔ͤͤͤΎ ͝͝ ͍͒ͦͪͦ͘ΩΎ ό˥ͦͪ͊΅ͯ͟Σ нллоύΦ 

ˤΦ ˻͔ͪ͗ͻ͍ͦͫΈͦ͟Ό ͨͦͤΎͭͭΎ ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎη ͍ͨͦͭͪ͊ͭͦ͊ͤͦ͟ Ύ͟ 

͔͍ͤ͒͜ΩΊͣͤ͊ ͍ͫ͊͒ͦ͊͟͡ ͎͊͊͘͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ ͔͍͙͚ͨͤ 

͍͔ͪͤ͜Έ ͤ͊ͤ͘ΈΣ ͯͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟ ͘ ͙ͨͭ͊ͤΈ ͺ͍ͦͪͣͯ͊ͤͤΎΣ ͍͍͔͒ͭͦͪͤͤ͜ΎΣ ͣ͘͜ͼ͔ͤͤͤΎ 

͍͒ͦͪͦ͘ΩΎ ͚ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͯ͟͡Έ͙ͭͯͪ ͍͔͙ͨͦ͒ͤ͜͟ ͍ͫͭͦͫͦͤͦ 

͍͎͊ͫͤͦͦ͡ ͍͒ͦͪͦ͘ΩΎ ͜ ͍͒ͦͪͦ͘ΩΎ ͦͭͦ;ͯΌ;͙ͻ  ό˻͔ͪ͗ͻ͍ͦͫΈ͊͟Σ нллсύΦ 
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˹͊ͣ ͣͨͦͤͯ͜Ί ͙ͨͦ͘ͼ͜Ύ ˤΦ ˸ ͔͊͊ͪͤͦ͟͟ ΅ͦ͒ͦ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͯ͟͡Έ͙ͭͯͪ 

͍͒ͦͪͦ͘ΩΎ Ύ͟ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͯΎ͍͔ͤ͡Έ ͨͪͦ ͍͒ͦͪͦ͘ΩΎ ͜ ͍͙͚͒ͦͪͦ͘ ͫͨͦͫ͋͜ ͙͗ͭͭΎΤ 

ͤ͊ͤͤ͘Ύ ͨͪͦ ͙͊ͫͦ͋͘ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͜ ͣ͘͜ͼ͔ͤͤͤΎ ͍͒ͦͪͦ͘ΩΎΤ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ 

͍͙͋͊ͦ͘ͻ ͔͍ͪͫͯͪͫ͜ ͍͎ͫͦͦ ͎ͦͪ͊ͤͣͯ͘͜Σ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ ͊͘ ͫͭ͊ͤ ͍͎͊ͫͤͦͦ͡ 

͍͒ͦͪͦ͘ΩΎΤ ͍͙ͪͦͭͦ͘͟ ͍͙ͤ͊;ͦ͟ ͙ͨͫͻͦͺ͙͘͜;ͤͦ͝ ͔͎ͫ͊ͣͦͪͯ͡Ύͼ͜͝ ͚ ͫ͊ͣͦͦͤͭͪͦ͟͡ΌΤ 

͍͒ͫͯͭͤͫͭ͜͜Έ ΄͙͍͙͒͟͜͡ͻ ͍͙͘;ͦ͟ ό˸͔͊͊ͪͤͦ͟͟Σ нллфύΦ 

˭͊ ͎͙͒ͪͯͣ ͨ͒͜ͻͦ͒ͦͣ ͯ;͔ͤ͜ ό˻Φ s ͻ͍͔͍ͪ͒ͦ͊Σ ˤΦ ˸ ͎͊ͤ͜Σ ˤΦ ˴ ͍ͦ͗͊ͤͦ ͭ͊ ͤ͜Φύ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈ ͺ͔͔ͤͦͣͤ ζ͟ ͯ͡Έͭͯͪ ͍͊͒ͦͪͦ͘ΩΎη Ύ͟ ͨͫ ͙ͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͔ͤ 

͙͔ͦͫͦ͋ͫͭͫͤ͜ ͍͔ͯͭͦͪͤͤΎ. ˭͔ͦͪͣ͊͟Σ ͊͘ ˻Φ ˢͻ͍͔͍ͪ͒ͦͦΌ ͭ͊ ˤΦ ˸ ͎͙͊ͤͣ͜Σ 

ͯ͟͡Έͭͯͪ ͊ ͍͒ͦͪͦ͘ΩΎ Ί ͔͎͙͍͙ͤͭͪ͊ͭͤ͜  ͣ ͙͙ͦͫͦ͋ͫͭͫͤ͜  ͣ ͍͔ͯͭͦͪͤͤΎΣͣ ͨͪͦΎ͍ͦͣ 

͎͚͊ͪͣͦͤͤͦͫͭ͜͜Σ ͎͍͋͊͊ͭͫͭ͊  ͚ͼͫͤͦͫͭ͜͜͜͡ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍͔ͯͤͪͫ͊͜͡Έͤͦͫͭ͜ ͝͝ ͍͘ΩΎ͍͘͟͜ 

͘͜ ͦͭͦ;ͯΌ;͙ͣ ͍ͫͭͦͣ͜ ͜ ͡Ό͒Έ͙ͣΣ ͊ ͭ͊ͦ͗͟ ͒͊ͭͤͦͫͭ͘͜ ͒ͦ ͍ͭͦͪ;ͦ͝  ͚͙͍͊ͭͤͦ͟͝ 

͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜ (ˢͻ͍͔͍ͪ͒ͦ͊ ͭ ͊ ˸͎͙͊ͤ, 2002). 

̂ ͼ͚͜ ͨͦ͡΅͙ͤ͜ ͫͤͯ͜Ί ͭ͊ͦ͗͟ ͒ͯͣ͊͟Σ ΅ͦ ͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎ Ί 

͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ-ͼͫͤͦ͜͜͡Ό ͫͭͪͯͭͯͪͦ͟Ό ͍ͫ͊ͣͦͫ͒ͦͣͦͫͭ͜͜Σ ΅ͦ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͍ 

Ί͒ͤͦͫͭ͜ ͺ͙͘͜;͙ͤͻΣ ͎͋ͦͦ͜͜͡;͙ͤͻΣ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻΣ ͫͦͼ͊͜͡Έ͙ͤͻ ͜ ͒ͯͻ͍͙ͦͤͻ 

͍͙ͫ͊͒ͦ͟͡ͻ ͝͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ΅ͦ ͍͙ͤ͊͘;͊ΌͭΈ ͝͝ ͫͨͦͫ͋͜ ͙͗ͭͭΎΣ ͔ͨͪͫͦͤ͊͡Έ͙͚ͤ 

ͣͫͭ͘͜ ͜ ͍͙͍͊ͫͭͦ͡ ͍͒ͦͪͦ͘ΩΎ ό˶͙͊ͭ΄͔͍͊ ͭ ͊ ͤ͜Φ, 2002). 

˸͙ ͼͦͣ͜͟͡ ͎ͨͦͦ͒͗ͯΊͣͦͫΎ ͘ ˥Φ ˴͍ͯͪͭͦͦΌ ΅ͦ͒ͦ ͍͙ͤ͊͘;͔ͤͤΎ ͨͦͤΎͭͭΎ 

ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎη Ύ͟ ζ͔͎͙͍ͤͭͪ͊ͭͤͦ͜͝ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͭ͊ ͝͝ 

͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͍͒ͦ͋ͪ͊͗͊͜Ί ͙͔͙ͫͤͭͭ;ͤͯ ͙ͨͪͪͦ͒ͯ ͯ͟͡Έ͙ͭͯͪΣ Ύ͊͟ ͦ͋ΩΊ͒ͤͯΊ 

͍͔ͫͭͦͪͤͤΎ ͡Ό͙͒ͤͦΌ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͜ ͒ͯͻ͍͙ͦͤͻ ͼ͔͚ͤͤͦͫͭ͜ Ύ͟ ͔ͪͯ͘͡Έͭ͊ͭ 

͙͔͙ͫͫͭͣ ͝͝ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙͙ͨͪͪͦ͒Σ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͫ͊ͣͦ͝ ͔͔ͫ͋ ͜ ͍͎ͫͦͦ ͍͒ͦͪͦ͘ΩΎΣ 

͍͘ΩΎͯ͘͟ ͡Ό͙͙͒ͤ ͘͜ ͍ͫͭͦͣ͜ ͜ ͨͪͦΎ͍ͯ ͍ ͤΈͦͣͯ ;͔͔ͪ͘ ͍ͫͭͦͪΌ͍͊ͤ͜ ͔ͤΌ ͼͤͤͦͫͭ͜͜η 

ό˴͍ͯͪͭͦ͊Σ нллуΣ ͫΦ мсуύΦ  

˽ͦ͒͋ͤͦ͜͝ ͙͒ͯͣ͟ ͙͒ͦͭͪͣͯΊͭΈͫΎ ͚ ˿Φ ˴͙͙͔ͪͤͦ͟͡Σ ͍͔ͫͭͪ͒͗ͯΌ;͙Σ ΅ͦ ͯ͟͡Έ-

ͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎ ͍͙Ύ͍͡ΎΊͭΈͫΎ Ύ͟ ͯ ͨͪͦͺ͙͊ͭ͜͟͡;͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ;͍ͤ͜Σ ͭ͊͟ ͜ ͯ ͍͔͔͒ͤͤ͜ 

͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎΣ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ Ί͒ͤͫͭ͜Έ ͺ͙͘͜;͎ͤͦͦΣ ͙ͨͫͻ͜;͎ͤͦͦΣ 

͒ͯͻ͍͎ͦͤͦͦ ͚ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͪ ͍͙ͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ό˴͙͙͔ͪͤͦ͟͡Σ нллпΣ ͫΦ нл-22). 

˿͎ͯͦͦͫͤͦ͡Ό ͜ ͍ͦ͒ͤͦ;͊ͫ ͍ͣͫͭͦͤͦ͘͜ ͎͙͋͡΄ͦΌ ͤ͊ͣ ͍͙͒͊ΊͭΈͫΎ ͙ͨͦ͘ͼ͜Ύ ˤΦ 

˿ͯͣͤ͊͟͜Σ Ύ͙͚͟ ͎ͤ͊ͦͦ͡΄ͯΊ ͤ͊ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͎ͪͦ͘͡Ύ͒ͯ ͯ͟͡Έ͙ͭͯͪ ͍͒ͦͪͦ͘ΩΎ Ύ͟ 

͔͍ͤ͒͜ΩΊͣͤͦ͝ ͍ͫ͊͒ͦͦ͟͡͝ ͯ͟͡Έ͙ͭͯͪ ͒ͯͻ͍ͦͤͦ͝ ͜ ͣͦͪ͊͡Έͤͦ͝Σ ͯ͟͡Έ͙ͭͯͪ ͨͪ͊ͼ͜ ͚ ͍͒ͨͦ͜-

;͙ͤͯ͟Σ ͯ͟͡Έ͙ͭͯͪ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͭ͊ ͯ͟͡Έ͙ͭͯͪ ͍͊͘Ί͙ͣͤΣ ͨͦ͊͘Ύ͟ ͍ͦͤ͊ ͻ͔͙͊ͪ͊ͭͪ͟-

ͯ͘ΊͭΈͫΎ ͍;͔͙ͤͣ Ύ͟ ͔͎ͤͭͪ͊͜͡Έͤ͊ ͎͊ͯ͘͡Έ ͤ͊ͤ͘ΈΣ ΅ͦ ͪͦͪͦ͋͘͡ΎΊ ͚ ͍͙ͪ͜΄ͯΊ ͔͔ͭͦͪ-

͙ͭ;ͤ͜ ͭ͊ ͙ͨͪ͊ͭ͟;ͤ͜ ͍͊͒͊ͤͤ͘Ύ ͎͚͎͊ͪͣͦͤͤͦͦ͜ ͍͙ͪͦͭͯ͘͟ ͒ͯͻ͍͙ͦͤͻΣ ͙ͨͫͻ͜;͙ͤͻ ͜ 

ͺ͙͘͜;͙ͤͻ ͙ͫ͡ ͡Ό͙͙͒ͤΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͋ͦͫͦ͜ͼ͊͜͡Έ͎ͤͦͦ ͔͔ͫͪ͒ͦ-

͍͙΅͊Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ ͍͙΅͙͚ ͍͔ͪͤ͜Έ ͙͗ͭͭΊ͍ͭͦͪ;ͦͫͭ͜ ό˿͙ͯͣͤ͟Σ мффрΣ ͫΦмр-29).  
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ˤ͒ͤ͊͘͜;͊ΊͭΈͫΎ ͭ͊ͦ͗͟Σ ΅ͦ ͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎ Ί ͍͔ͯͫ͒ͦͣͤͦ͜͡Ό ͙͔ͫͫͭͣͦΌ 

͚͒͜ ͜ ͍͔ͫͭ͊ͤ͡ΈΣ ΅ͦ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͍͙ͤ͊͘;͊ΌͭΈ Ύͫͭ͟͜Έ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͚ 

ͫͯͫͨ͜͡Έ͎ͤͦͦ ͍͒ͦͪͦ͘ΩΎΣ Ύ͔͟ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍͎ͫͦͦ ͍͒ͦͪͦ͘ΩΎ ͭ͊ 

͍͒ͦͪͦ͘ΩΎ ͤ͜΄͙ͻ ͡Ό͔͚͒Σ ͊ ͭ͊ͦ͗͟ ͍͔͔͒ͤͤΎ ͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎΦ ˭͊ 

͍͔͔ͭͪ͒͗ͤͤΎͣ ˢΦ ˸ ͭ͜ΎΊ͍ͦ͝Σ ζͯ͟͡Έͭͯͪͯ ͍͒ͦͪͦ͘ΩΎ ͨͦͭͪ͋ͤͦ͜ ͍͙ͤ͊͘;͙͊ͭ ͔ͤ ͙͡΄͔ 

Ύ͟ ͫͯͯͨͤͫͭ͟͜Έ ͤ͊ͤ͘ΈΣ ͔͊͡ ͜ Ύ͟ ͙͍͊ͭͤͦ͟-͊͘ͼ͍͔͊ͤͯ͜͟͡ ͍͔ͨͦ͒ͤͯ͜͟Σ ΅ͦ ͋͊ͯ͘ΊͭΈͫΎ 

ͤ͊ ͔͙ͭ;͙ͤͻ ͊ͫ͊͒͊͘ͻ ͍͔ͫͭ͊ͤͤ͡Ύ ͡Ό͙͙͒ͤ ͒ͦ ͺ͙͘͜;͎ͤͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͍͎ͫͦͦ 

͍͙ͪͦͭͯ͘͟η  (˸͙ͭΎ͔͍͊, 2008, ͫ Φ8). 

˱ͫͤͯΊ ͒ͯͣ͊͟ ό̑Φ ˴ ͔ͦͪͯ͘͟Σ ˢΦ ˥ͦͪ͋͊ͤΈΣ ˻Φ ˹͔͔͍ͫͭͪͦΣ ˤΦ ˢ͔͔ͪͭͣͤͦ͟Σ 

˹Φ ˴ ͍͊΄͊ύΣ ΅ͦ ͊͘ ͍͙ͯͣͦ ͔͊͊͒ͤͤ͘͟͡Ύ ͍ͦͫͤͦ ͎͙ͨͪͦͪ͊ͣ ͔͔͔ͫ͊ͣͦ͋ͪ͗ͤͤ͘ΎΣ 

͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝Σ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟Σ ΅ͦ ͙͍ͨͪͦ͒͘ΎͭΈ ͒ͦ ͎͚͊ͪͣͦͤͤͦ͜͝ Ί͒ͤͦͫͭ͜ ͍ͫ͜ͻ 

͔͍ͦͣͨͦͤͤͭ͟͜ ͍͒ͦͪͦ͘ΩΎ ͜ ͼ͎ͫͤͦͦ͜͜͡ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎ 

͍͙ͤ͊͘;͊ΊͭΈͫΎ Ύ͟ ͔͎͙͍ͤͭͪ͊ͭͤ͊͜ ͙ͦͫͦ͋ͫͭͫͤ͊͜ Ύͫͭ͟͜ΈΣ ΅ͦ ͺͦͪͣͯΊͭΈͫΎ ͍ ͨͪͦͼ͔ͫ͜ 

͙͔͙ͫͫͭͣ͊ͭ;͎ͤͦͦΣ ͼ͔ͫͨͪ͜͡Ύ͍͎ͣͦ͊ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͜ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͍ͦͫͤͦ͜ ͔ͣͦͼ͚ͤͦ͜-

ͼ͎ͤͤͫͤͦͦ͜͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍͎ͫͦͦ ͍͒ͦͪͦ͘ΩΎΣ ͒ͦͣͤ͊ͤͭͤͦͫͭ͜͜ ͍͔͎͊ͦͦ͜͡͡;͎ͤͦͦ 

͙͔ͣͫͤͤ͡ΎΣ ͍͒ͦͫ͒ͯ͜ ͚ ͍͙ͤ͊;ͦ͟ ͯ ͙ͨͪ͊ͭ͟ͼ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎΦ  

˭ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͔͔ͨͪ͒ͣͭͯ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͍͎ͦͫͦ͋ͦͦ͡ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͤ͊ͫ 

͍ͤ͊͋ͯ͊Ί ͍ͤ͊ͯͦ͊͟ ͍ͪͦ͒͊͘͜͟ ˹Φ ˸͊͡Ύͪ;ͯ͟ ζ˴ͯ͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎ ͔͎͎ͨ͒͊ͦ͊ηΣ  ͯΎ͚͟͜ 

ͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͯ ͍͎ͫͭͦ͜͡Ύ͒ͤͦͣͯ ͔͊ͫͨͭ͟͜ ͚ ͍͙ͤ͊͘;͊ΊͭΈͫΎ Ύ͟ 

͔͔͔͍ͤͨͪͪͤͦ ͭͪ͊ͤͫͺͦͪͣͯΌ;͊ ͙͔ͫͫͭͣ͊ ͤ͊ͤ͘ΈΣ ͼͤͤͫͤͦ͜͜-͙͍͙ͫͣͫͦ͡ͻ ͍ͤ͊ͫͭ͊ͤͦΣ 

͙͍ͣͦͭ͊ͼ͚ͤͦ͜-͍ͦ͡Έ͍͎ͦͦͦ ͍͒ͦͫ͒ͯ͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͭ͊ ͝͝ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 

ͫͨͪΎ͍ͣͦ͊ͤͦ͝ ͤ͊ ͨͤ͊ͤͤ͘͜ΎΣ ͍͙ͪͦͭͦ͘͟Σ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͍͒ͦͪͦ͘ΩΎΣ 

͔ͤͦ͋ͻ͎͒ͤͦͦ͜ ͒͡Ύ Ύ͎ͫͤͦͦ͟͜ ͙͗ͭͭΎΣ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͍͎͒ͦͦͭͭ͜͡ΎΣ ͎ͪ͊͒ͫͤͦͦ͜ 

͍͙ͦͤ͊ͤͤ͟Ύ ͍ͦ͋ͦΩΎ͍͘͟͜Σ ͔͙ͨͦ͊͒ͤ͟͡ͻ ͤ͊ ͡Ό͙͒ͤͯ ͙͗ͭͭΎͣ (˸ ͊͡Ύͪ;ͯ͟, 2008). 

̒͟ ͫͯ͡΄ͤͦ ͎ͤ͊ͦͦ͡΄ͯΌͭΈ ̑Φ ˿ ͯͪͣΎ͟ ͜ ˶Φ ˴ ͙ͯ͒ͪ ͟Σ ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎ ͦͫͦ-

͙͋ͫͭͦͫͭ͜ ͍͙ͪ͊͗͊ΊͭΈͫΎ ͯ ͎͙͙͋ͤ͜͡ ͚ ͙͔ͫͫͭͣͤͦͫͭ͜ ͤ͊ͤ͘ΈΣ ͍ͪͤ͜͜ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͎ͯͣ͊-

͙ͤͫͭ͜;͙ͤͻ ͼ͙ͤͤͫͤ͜͜ͻ ͦͪ͜Ίͤͭ͊ͼ͚͜Σ ͍͙͔ͪͦͤͤͦͫͭ͘͜ ͙ͪͤ͘͜ͻ ͙͍ͭͨ͜ ͙͔ͣͫͤͤ͡Ύ ό͎ͦ͜͡;ͤͦ-

ͪ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͭ͊ ͦ͋ͪ͊ͤͦ͘-͙͍͎ͤͭͯͭͤͦͦ͜͝ύΣ ͪͦͯͣͤͤ͘͜͜ ͍͙ͻ͍͙ͦͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ 

ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͯ͟͡Έͭͯpͤ-ͦͫͭͦ͜p͙;͙ͤͻ ͙ͭͪ͊͒ͼ͚͜Σ ͙͍͊ͭͤͦͫͭ͟͜ ͍ͦ͒ͦͪͦ͘;ͦ͝ ͒͜Ύ͡Έ-

ͤͦͫͭ͜Σ ͍ ͔ͣͦͼ͚ͤͦ͜-ͼͤͤͫͤͦͣͯ͜͜ ͍͔ͫͭ͊ͤͤ͜͡ ͒ͦ ͍ͤ͊;͊ͤͤΎ ͚ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔ͫ͜͝Σ 

͒͊ͭͤͦͫͭ͘͜ ͒ͦ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͤ͊ ͔͙ͭͣ ͍͒ͦͪͦ͘ΩΎΣ ͯͣͤͤ͜͜ ͪͦͪͦ͋͘͡Ύ͙ͭ ͚ ͯ͒ͦͫͦͤ͊͟͡Ό-

͍͙͊ͭ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͯ ͍ͦ͒ͦͪͦ͘;ͯ ͙͔ͫͫͭͣͯ ͭ͊ ͍͔͙ͫͭ ͍͙͚͒ͦͪͦ͘ ͫͨͦͫ͋͜ ͙͗ͭͭΎηΦ ˽͙ͪ 

ͼΈͦͣͯ ͍ͤ͊ͯͦ͟ͼ͜ ͣ͊ΌͭΈ ͪ͊ͼ͜ΌΣ ͍͒ͤ͊͘͜;͊Ό;͙ ͍ͭͦͪ;ͯ ͙ͨͦ͘ͼ͜Ύ ͙͍ͤ͒͒͊͜͜ Ύ͟ ͍͙΅͙͚ 

͙ͨͦ͊ͤ͘͟͟ ͯ͟͡Έ͙ͭͯͪ ͍͒ͦͪͦ͘ΩΎΣ ΅ͦ ͍͙Ύ͍͡ΎΊͭΈͫΎ ͍ ͍͔ͯͫ͒ͦͣͤͤ͜͜͡ ͼͤͤͦͫͭ͜͜ ͍͒ͦͪͦ͘ΩΎ 

͜ ͤ͊ͤ͘Έ ͨͪͦ ͤΈ͎ͦͦΣ ͯͣͤͤ͜͜ ͚ͫ͊ͣͦͫͭͤͦ͜ ͤ͊͘ͻ͔ͦ͒͗ͤͤΎ ͚ ͍͙ͤ͊͘;͔ͤͤΎ ͙ͨͪ;͙͙ͤ 

ͻ͍ͦͪͦ ͙͋Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͒ͯͻ͍ͦͤͦ-͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻΣ ͊ ͭ͊ͦ͗͟ ͣͤ͘͜Ό͍͙͊ͭ ͊͘ ͔͙ͨͦͭͪ͋ 

͍ͦ͒ͦͪͦ͘;͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ό˿ͯͪͣΎ͟ ͭ͊ ˴͙ͯ͒ͪ͟Σ нлмнΣ ͫΦ мсфύ. 
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˻͔ͭ͗Σ ͪ͘͟͜Έ ͙ͨͪͣͯ͘ ͍͙͔͙͊͒ͤ͟͡ͻ ͔͔͙ͭͦͪͭ;͙ͤͻ ͙ͨͦ͘ͼ͚͜ ͯ͟͡Έͭͯͪ͊ 

͍͒ͦͪͦ͘ΩΎ ͪͦͯͣ͘͜ΊͭΈͫΎ ͙ͤ͊ͣ Ύ͟ ͍ͫ͊͒ͦ͊͟͡ ͎͊͊͘͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ 

͔͎͙͍ͤͭͪ͊ͭͤ͊͜ Ύͫͭ͟͜ΈΣ ΅ͦ ͊ͯͣͯ͟͡ΌΊ ͙͔ͫͫͭͣͯ ͤ͊ͤ͘Έ ͨͪͦ ͍͒ͦͪͦ͘ΩΎ Ύ͟ ͫͦͼ͊͜͡Έͤͦ-

ͯ͟͡Έ͔ͭͯͪͤ Ύ͍͙΅͔Σ ͔͙ͦͣͨͦͤͤͭ͟ ͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎΣ ͙͔ͫͫͭͣͯ ͼ͙ͤͤͫͤ͜͜ͻ 

ͦͪ͜Ίͤͭ͊ͼ͚͜, ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͙ͦͫͦ͋ͫͭͫͤͦ͜͝ ͤ͊͘;ͯ΅ͦͫͭ͜ ͼͤͤͦͫͭ͜͜ ͍͒ͦͪͦ͘ΩΎ Ύ͟ 

͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟Σ ͒͊ͭͤͫͭ͘͜Έ ͍͔͎ͯͫ͒ͦͣͤͦͦ͜͡ 

͍͙͔ͪͦ͋ͤͤ͡Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͔͎ͫͭͪ͊ͭ͜͝ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͚ ͍͙ͪͦͭͯ͘͟ ͍͒ͦͪͦ͘ΩΎΣ ΅ͦ 

͍͙Ύ͍͡ΎΊͭΈͫΎ ͯ ͍͒ͦͪͦ͘ΩΎ͔͔͍͋ͪ͗ͯ͊͘͡Έ͚ͤ͜ ͍͔ͨͦ͒ͤ͜ͼ͜Φ   

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ͙́͊ͣ͟ 

;͙ͤͦͣΣ ͤ͊ ͍ͨ͒ͫͭ͊͜͜ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͔͔͙ͭͦͪͭ;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡ ͼͦͣ͜͟͡ ͍ͨͪ͊ͦͣͪͤͦ͜ 

͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ ͯ͟͡Έͭͯͪͯ ͍͒ͦͪͦ͘ΩΎ ͫ͒͜͡ ͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ ͍͔ͤͦΣ Ύ͔ͫͤ͟͜ 

͍͔ͯͭͦͪͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ΅ͦ ͊ͯͣͯ͟͡ΌΊ ͝͝ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍͎͊ͫͤͦͦ͡ ͍͒ͦͪͦ͘ΩΎΣ 

͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎΣ ;͙ͣΣ ͍͔͊ͫͤ͡Σ ͙ͫͨͪ;͙ͤΎΊ ͍͔ͫ͒ͦͣ͜ ͎͔ͨͪ͊ͤͤͤΎ 

͚ͫ͊ͣͦͫͭͤͦ͜ ͚ ͔͙͍ͪ͊ͭͤͦ͟ ͍͒ͦͫͦͤ͊͟͡Ό͍͙͊ͭ ͺ͙͘͜;ͤͯΣ ͙ͨͫͻ͜;ͤͯ ͜ ͒ͯͻ͍ͦͤͯ ͫͺ͔ͪͯ 

͍ͫͦΊ͝ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͐ͪͯͤͭͦ͊ͤͯ ͤ͊ ͫ͊ͣͦͨͤ͊ͤͤ͘͜͜ ͭ͊ ͔͍͚͊͒͊ͭͤ͟͜ ͫ͊ͣͦͦͼͤ͜ͼ͜ 

ͫͭ͊ͤͯ ͍͒ͦͪͦ͘ΩΎΦ ˤͦ;͔͍͙͒ΈΣ ͨͦͤΎͭͭΎ ζͯ͟͡Έͭͯͪ͊ ͍͒ͦͪͦ͘ΩΎη Ί ͔͎͙͍͙ͤͭͪ͊ͭͤͣ͜ 

͍͔ͯͭͦͪͤͤΎͣΣ Ύ͔͟ ͍͟͡Ό;͊Ί ͔ͤ ͙͡΄͔ ͭ͊͟͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Σ Ύ͟ ͼ͔ͤͤͫͤ͜͜ 

͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍͎͊ͫͤͦͦ͡ ͍͒ͦͪͦ͘ΩΎΣ ͺ͙͘͜;͔ͤΣ ͙ͨͫͻ͜;͔ͤ ͚ ͒ͯͻ͍͔ͦͤ ͍͒ͦͪͦ͘ΩΎΣ 

͍͙͚͒ͦͪͦ͘ ͫͨͦͫ͋͜ ͙͗ͭͭΎΣ ͔͊͡ ͭ͊ͦ͗͟ ͍ͭͦͪ;ͯ ͙͍͊ͭͤͫͭ͟͜Έ ΅ͦ͒ͦ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͭ͊ 

ͣ͘͜ͼ͔ͤͤͤΎ ͍͎ͫͦͦ ͎ͦͪ͊ͤͣͯ͘͜ ͭ͊ ͍ͫ͒ͦͣͯ͜ ͫͦͼ͊͜͡Έͤͯ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜ΈΦ ̂ 

ͨͦ͡΅͙ͤ͜ ͔͔͎ͦͪͫͤͦͦ͟͡ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ 

͍ͨͦΩΎͯ͘Ίͣͦ ͘ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͣ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯ͟͡Έ͙ͭͯͪ ͍͒ͦͪͦ͘ΩΎ 

͔͚͒ͭ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͭ͊ ͣͦͦ͒͡΄͎ͦͦ ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Σ ͔ͦͪͣ͊͘͟Σ ͍ ͍ͯͣͦ͊ͻ 

͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͔ͦͣͨͫͯ͟͟͡ ζ̊ͦ͊͟͡-ͫ͊͒ͦ͟ηΦ 

˶˱́˩˾ˢ́̂˾ˢ 
ˢͻ͍͔͍ͪ͒ͦ͊, ˻Φ ˢΦ, ˸ ͎͙͊ͤ, ʕ Φ ˢΦ (2002). ˴  ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ό ͺ͔͔ͤͦͣͤ͊ ζ͟ ͯΈͭͯͪ͊͡ ͍͒ͦͪͦ͘ΈΎη ͍ 

͙ͦ͋͊ͫͭ͡ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͺ͙ͯ͘͟͡Έ͎ͭͯͪͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ. ͔͙́ͦͪΎ ͙ ͙ͨͪ͊ͭ͊͟͟ 
ͺ͙͙͘;͔͚ͫͦ͟ ͯ͟͡Έͭͯͪ·Σ 9, 5-7 (Akhverdova, O. A., Magin, V. A. (2002). To the study 
of the phenomenon of άhealth cultureέ in the field of professional physical education. 
Theory and practice of physical culture, 9, 5-7). 

ˣ͚ͦ;ͯ͟Σ ̑Φ ˨Φ όнлмтύΦ ˭͎͊͊͡Έͤ͊ ͔ͭͦͪ͜Ύ ͍͒ͦͪͦ͘ΩΎ ͭ͊ ͍͒ͦͪͦ͘ΩΎ͔͔͔͋ͪ͗ͤͤ͘ΎΦ ͍̆͊ͪ͟͜Φ 
(Boichuk, Yu. D. (2017). General theory of health and health. Kharkiv). 

ˣ͔ͯͫ͡Σ ˤΦ ́Φ όͯ͊͒͟͡Φ ͜ ͎ͦ͡Φ ͔ͪ͒Φύ όнллрύΦ ˤ͔͙͙͚͟͡ ͭͯͣ͊͡;͙͚ͤ ͍͙ͫͦͤ͟͡ ͫͯ;͊ͫͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ 
͍ͣͦΦ͙ ˴͙͍͝Τ ˱ͪͨͤ͜ΈΥ ˽͔ͪͯͤ ό.ǳǎŜƭΣ ±Φ T. (ed. and editor-in-chief) (2005). Large 
explanatory dictionary of the modern Ukrainian language. Kyiv; Irpen: Perun). 

ˤ͚͔͊ͤͪΣ ̏Φ ˹Φ όнллмύΦ ˤ͔͎͙͊ͦͦ͡͡ΎΦ ˸͍ͦͫ͊͟Υ ͙̅ͤͭ͊͡Τ ˹͊ͯ͊͟ ό²ŜƛƴŜr, E. N. (2001). Valeology. 
Moscow: Flint; The science). 

˥ͦͪ͊΅ͯ͟Σ ˤΦ ˽Φ όнллоύΦ ͙͍͙͔̅ͦͪͣͪͦ͊ͤ ͯ͟͡Έͭͯͪ· ͍͒ͦͪͦ͘ΈΎ ΄ͦ͟͡Έ͙͍ͤͦ͟ ό͔͙ͭͦͪΎ ͙ 
͙ͨͪ͊ͭ͊͟͟ύΦ ˶͎ͯ͊ͤͫ͟Υ ˢ͡Έͣ͊ ͔ͣ͊ͭͪ (Horashchuk, V. P. (2003). Formation of school 
health culture (theory and practice). Luhansk: Alma Mater). 

˴͙͙͔ͪͤͦ͟͡Σ ˿Φ ˤΦ όнллпύΦ ˿ͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯ͟͡Έ͙ͭͯͪ ͍͒ͦͪͦ͘ΩΎ 
ͫͭ͊ͪ΄͙͍ͦ͊ͫͤ͟͟͜͡ ό͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟ΥмоΦллΦлтύΦ ˴͙͍͝ όYyrylenko, S. V. (2004). 
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Socio-pedagogical conditions for the formation of a culture of health of high school 
students (PhD thesis). Kyiv). 

˴͔͔ͪͣͤΈΣ ˤΦ ˥ ό͎ͦ͡Φ ͔ͪ͒Φύ όнллуύΦ ˩ͤͼ͙͔ͦͨ͒͟͜͡Ύ ͍͙ͦͫͭ͜Φ ˴͙͍͝Υ ̑ͪͤͦͣ͜͟ ˱͔ͤͭͪ όYǊŜƳŜƴΣ ±Φ H. 
(ed.) (2008). Encyclopedia of Education. Kyiv: Yurinkom Inter). 

˴͍ͯͪͭͦ͊Σ ˥Φ ̑Φ όнллуύΦ ˭͍͙͚͒ͦͪͦ ͫͨͦͫ͋͜ ͙͗ͭͭΎ Ύ͟ ͙͔ͨͪͦͪͭͭͤ͊͜ ͼͤͤͫͭ͜͜Έ ͍͙ͻ͍ͦ͊ͤͤΎ 
ͫͯ;͙͊ͫͤͻ ͔͚͒ͭ͜ ͭ͊ ͣͦͦ͒͜͡Φ ˤ͙ͫͤ͜͟ ͔͎͍̉ͪͤͫ͜͜Έ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜Σ 55, 168-170 (Kurtova, H. Yu. (2008). Healthy lifestyle as a priority 
value of education of modern children and youth. Bulletin of Chernihiv State 
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SUMMARY 
Zamrozevich-Shadrina Svetlana. Phenomeƴƻƴ άŎǳƭǘǳǊŜ ƻŦ ƘŜŀƭǘƘέ ŀǎ ŀ ǎŎƛŜƴǘƛŦƛŎ 

problem  
The purpose of the article is to reveal the theoretical aspects of the phenomenon of 

άƘŜŀƭǘƘ ŎǳƭǘǳǊŜέ ŀǎ ŀƴ ǳǊƎŜƴǘ ǎŎƛŜƴǘƛŦƛŎ ǇǊƻōƭŜƳΦ Lƴ ǇǊŜǇŀǊƛƴƎ ǘƘŜ ŀǊǘƛŎƭŜΣ ǊŜǎŜŀǊŎƘ ƳŜǘƘƻŘǎ ǿŜǊŜ 
used: theoretical (analysis of philosophical, pedagogical, psychological literature), interpretation 
and analytical method, generalization. The need to preserve and strengthen health is noted as 
one of the most acute problems of the modern society, the main strategic task of the national 
state policy, which led to the emergence of a new direction of study ς άƘŜŀƭǘƘ ŎǳƭǘǳǊŜέΦ ¢ƘŜ 
ŀōǎŜƴŎŜ ƻŦ ŀ ǳƴƛŦƛŜŘ ǾƛŜǿ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǇƘŜƴƻƳŜƴƻƴ ƻŦ άŎǳƭǘǳǊŜ ƻŦ ƘŜŀƭǘƘέ 
and its clear terminological definition was stated. It is nƻǘŜŘ ǘƘŀǘ ǘƘŜ ǘŜǊƳ άƘŜŀƭǘƘ ŎǳƭǘǳǊŜέ ƛǎ ƴƻǘ 
a simple combination of these concepts, but a phenomenon that, together, synthesizing their key 
features, forms a new quality, a new special meaning. Clarifications have been made regarding 
the interpretation of tƘŜ ŎƻƴŎŜǇǘǎ ƻŦ άŎǳƭǘǳǊŜέΣ άƘŜŀƭǘƘέΦ ¢ƘŜ ƭŜŀŘƛƴƎ ǎŎƛŜƴǘƛŦƛŎ Ǉƻǎƛǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ 
ǘƘŜ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άƘŜŀƭǘƘ ŎǳƭǘǳǊŜέ ŀǊŜ ŀƴŀƭȅȊŜŘΣ ŀƴŘ ǘƘŜƛǊ ƻǿƴ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƛǎ 
proposed. It is concluded that the culture of health should be considered as a new quality of the 
individual, accumulating his attitude to his own health, a healthy lifestyle, which, in fact, causes a 
conscious desire to independently and creatively improve the physical, mental and spiritual 
sphere of his life, based on self-knowledge and adequate self-assessment of health status. It is 
ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άƘŜŀƭǘƘ ŎǳƭǘǳǊŜέ ƛǎ ŀƴ ƛƴǘŜƎǊŀǘƛǾŜ ǉǳŀƭƛǘȅΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ƴƻǘ ƻƴƭȅ 
ǎǳŎƘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǎ ǾŀƭǳŜǎ ƻŦ ƻƴŜΩǎ ƻǿƴ ƘŜŀƭǘƘ ς physical, mental and spiritual, healthy 
lifestyƭŜΣ ōǳǘ ŀƭǎƻ ŎǊŜŀǘƛǾŜ ŀŎǘƛǾƛǘȅ ǘƻ ǇǊŜǎŜǊǾŜ ŀƴŘ ǎǘǊŜƴƎǘƘŜƴ ƻƴŜΩǎ ōƻŘȅ ŀƴŘ ŎƻƴǎŎƛƻǳǎ ǎƻŎƛŀƭ 
responsibility. In the plane of the outlined perspective of further scientific research we connect it 
with features of formation of the culture of health of children of preschool and primary school 
ŀƎŜΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊΣ ƛƴ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ŀƴ ŜŘǳŎŀǘƛƻƴŀƭ ŎƻƳǇƭŜȄ ά{ŎƘƻƻƭ-ƪƛƴŘŜǊƎŀǊǘŜƴέΦ 

Key words: vital activity, preservation, health, healthy lifestyle, culture, health 
culture, new personality quality. 
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˿ͭ͊ͭͭΎ ͙͍ͨͪͫΎ;͔ͤ͊ ͪͦͪͦ͋͘ͼ͜ ͭ͊ ͔ͪ͊͊͘͜͡ͼ͜͝ ͺ͊ͯ͟͡Έ͙͍͎ͭ͊ͭͤͦͦ ͯͪͫͯ͟ ͘ ͍ͦͫͤͦ 
ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘ ͒͡Ύ ͯ;͍ͤ͜ ͨͪͦͺ͜͡Έͤͦ͝ ΄͙ͦ͟͡Φ ˤ͙ͤ͊͘;͔ͤͦ ͪͦ͡Έ ͭ͊ ͣͫ͜ͼ͔ 
ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘ ͍ ͤ͜ͺ͙ͦͪͣ͊ͭ;͚ͤ͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͯ;͍ͤ͜ ͨͪͦͺ͜͡Έͤͦ͝ ΄͙ͦ͟͡Φ ˾͔ͦͪͦ͋ͤͦ͘͡ 
ͭ͊ ͍ͤ͊ͯͦͦ͟-͍ͦ͋͐ͪͯͤͭͦ͊ͤͦ ͫͭͪͯͭͯͪͯ͟ ͭ͊ ͣͫͭ͘͜ ͼΈ͎ͦͦ ͯͪͫͯ͟Φ ˾͙ͦͪͭͦ͘͟ ͍͙͍͊͗ͫͭ͜͡Έ 
͙ͪͦͪͦ͋͘͟ ͚ ͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͺ͊ͯ͟͡Έ͙͍͙ͭ͊ͭͤͻ ͍ͯͪͫ͟͜ ͯ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͒͡Ύ ͯ;͍ͤ͜ 
ͨͪͦͺ͜͡Έͤͦ͝ ΄͙ͦ͟͡Φ ˤ͙͍͔ͫͭͤͦ͜͡ ͍ͦͫͤͦͤ͜ ͍͊͒͊ͤͤ͘Ύ ͤ͜ͺ͙ͦͪͣ͊ͭ͊͘ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ 
͔͔ͫͪ͒ Ύ͙͟ͻ ͍͔ͫͭͦͪͤͤΎ ͙ͫͨͪΎ͙͍͙ͭ͡ͻ ͍ͯͣͦ ͒͡Ύ ͯ;͍ͤ͜Σ ͔ͪ͊͊͘͜͡ͼ͜͝ ͝ͻͤΈ͎ͦͦ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ 
͔ͨͦͭͤͼ͊ͯ͜͡ ͊͘ ͪ͊ͻͯͤͦ͟ ͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͍ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ 
ͭ͊ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͙ͨͪͤͼ͙͍ͨ͜ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͤ͜ͺͦͪͣ͊ͼ͚͔ͤ͜ ͫͯͫͨ͜͡Έ͍ͫͭͦΣ ͦͣͨ͟ΩΌ͔͙͚ͭͪͤ ͙͚͒͊ͤ͘Σ 
ͺ͊ͯ͟͡Έ͙͍͙͚ͭ͊ͭͤ ͯͪͫ͟Σ ͍ͤ͊;͊͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊Σ ͨͪͦͺ͜͡Έͤ͊ ΄ͦ͊͟͡. 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˤ ͍ͯͣͦ͊ͻ ͫΈ͎͔ͦͦ͒ͤͤΎ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͙͚ͫͭͪͣ͜͟ 

͍͙ͪͦͭͦ͘͟ ζͤ͜ͺͦͪͣ͊ͼ͚͎ͤͦͦ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊η ͭ͊ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ 

͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ͍ͫ͜ ͫͺ͔͙ͪ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͊͒͗ ͎ͦ͗ͤͦͦ͟ ͒ͤΎ ͪͦͫͭ͊͘Ί ͔ͨͦͭͪ͋͊ 

͍ ͙ͦͭͪͣ͊ͤͤ͜ ͍͙ͦͫͭ͜ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜Φ ˱ͫͤͯΌ;͜ ͚ ͚ͣ͊͋ͯͭͤ͜ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ 

͔ͭͻ͎ͤͦͦ͜͡͝ ͜ ͔͙ͣͭͦ͒ ͔ͤ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔͋͘ ΄͙͎ͪͦͦͦ͟ 

͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ ͍͚ͦͫͭͤ͜͜ ͨͪͦͼ͔ͫ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ 

͍ͦ͋ͦΩΎ͍ͦͦ͘͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͙ͨͪͤͼ͙͍ͨ͜ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘Σ ͦͫ͟͜͡Έ͙͟ 

͔ͫ͊ͣ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͝ͻ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙͍ͣͦ͗ͦ͡ ͍ͨͦͤͦΌ ͣͪͦ͜Ό ͙͙ͪͦͪͭ͘͟ 

͙͙͒͒͊ͭ͟;ͤ͜ ͺͯͤ͟ͼ͜͝ ͼ͙ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͜ ͔͍ͣͭͦ͒͜Σ ͭ͊ ͤ͊͘;ͤͦ ͍͙ͨ͒͜΅͙͙ͭ 

͔ͪ ͯ͘͡Έ͙ͭ͊ͭ ͯͫͨ͜΄ͤͦͫͭ͜ ͯ;͍ͤ͜Φ ό˽͎͒ͦͪͤ͊͜Σ нлмуύ.  

˽͔͎͎͒͊ͦ͜;ͤͦ ͍͙͍͔͔͊͗ͤ ͚ ͔͔͙ͭͦͪͭ;ͤͦ ͭ͊ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ 

͍͔ͦ͋͐ͪͯͤͭͦ͊ͤ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͫͯ;͙͊ͫͤͻ 

ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ͎͚͊ͪͣͦͤͤͦͣͯ͜ ͨͦΊ͒ͤ͊ͤͤ͜ ͘ 

͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙͙ͤͣ ͤ͊͒͋͊ͤͤΎ͙ͣ ͙͎ͣͤͯͦͦ͡ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͔͗ ͍ 

͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͫͺ͍͙ͦͪͣͯ͊ͭ ͤ͊ͤͤ͘ΎΣ ΅ͦ ͔͗͊ͭ͡Έ ͍ 

͍ͦͫͤͦ͜ ͎͋͊͊ͭΈͦͻ ͫͯ;͙͊ͫͤͻΣ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ͍͙͙ͤͦͣ ͤ͜ͺͦͪͣ͊ͼ͚͙͙ͤͣ͜ ͜ 

͍͙͙ͪͦ͋ͤ;͙͙ͣ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣΣ ͨͪͦͺ͔͚ͫ͜ όˬ͊͒͊͟͡Σ нлммύ.  

ˢͤ͊͘͜͡ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˾ͤ͘͜͜ ͔͙͊ͫͨͭ͟ ͔͙ͨͪͦ͋ͣ͡ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͭ͊ 

ͨͦ͒͊͡Έ΄͎ͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘ ͭ͊ ͎ͪ͊ͺ͙͜͟ ͍ ͒͜Ύ͡Έͤͫͭ͜Έ 

ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͔ͦͪͣ͊͘͟ ͍ ͍͚ͦͫͭͤ͜͜ ͨͪͦͫͭͪ͜ ͔͒ͦͫ͒͗ͤͦ͜͡ ͯ ͨͪ͊ͼΎͻ ˻Φ ̊ ͍͔ͼΎΣ 
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ˤΦ ́ ͙͔ͭ͊ͪͤ͊͟Σ ̑Φ ˿ ͙ͪ͋ͤ͊Σ ˤΦ ˣ͊͗͊ͤ͊Σ ˸Φ x ͙ͤ͘͡Ό͟Φ ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ 

͎ͪͦ͘͡Ύ͙͒͊͡ ͯ ͍ͫͦ͝ͻ ͨͪ͊ͼΎͻ ˤΦ x ͙͍ͦ͟ Σ ˸Φ ˬ ͊͒͊͟͡Σ ˤΦ ̅ ͪ͊ͤ;ͯ͟Σ ́Φ ˽͎͒ͦͪͤ͊͜Σ 

˹Φ ˸ ͔ͦͪ͘Σ ˻Φ ˿ͨͪͤ͜͜Φ ˽͙ͭ͊ͤͤΎ ͙ͪͦͪͦ͋͘͟ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͭ͊ ͒ͦͼ͜͡Έͤͫͭ͜Έ ͝ͻ 

͍͙͙ͦͪͫͭ͊ͤͤ͟ΎΣ ͙͍ͦͫͦ͋ͦ͡ ͍ ͍ͯͣͦ͊ͻ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜͝ ͍͙ͦͫͭ͜Σ ͍͙͒ͦͫ͒͗ͯ͊ͫ͜͡͡Ύ 

˹Φ ˭ ͊͒ͦͪͦ͗ͤͦΌΣ ˢΦ s ͤ͒ͪΊΊ͍͙ͣΣ ˱Φ ˥ ͦͪͦͻ͍ͦͫΈ͙ͣ͟Σ ˤΦ ̅ ͪ͊ͤ;ͯͦͣ͟Σ ˸Φ ͙̂ͣͪ͟Φ 

ˢͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͭ͊ ͤ͜΄͙ͻ ͔͔͒͗ͪ͡ ͙͒͊ͤͻ 

͍ͫ͒͜;͙ͭΈ ͨͪͦ ͔ͭΣ ΅ͦ ͙͍͔͊ͭͤ͟ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘ ͍ 

͍͚ͦͫͭͤ͜͜ ͨͪͦͼ͔ͫ Ί ͍͙͍͊͗ͦ͡Ό ͔͔͍ͨͪ͒ͯͣͦͦΌ ͯͫͨ͜΄ͤͦͫͭ͜ ͍ͤ͊;͊͡Έͤͦ͝ 

͒͜Ύ͡Έͤͦͫͭ͜Σ ͭͦͣͯ ͫͤͯ͜Ί ͔ͪ͊͡Έͤ͊ ͔ͨͦͭͪ͋͊ ͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͍͙ͤͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͭ͊ 

͝ͻ ͍ͦ͋͐ͪͯͤͭͦ͊ͤͦͣͯ ͍͍͔ͨͪͦ͊͒͗ͤͤ͜ ͍ ͍͚ͦͫͭͤ͜͜ ͨͪͦͫͭͪ͜Σ ΅ͦ ͍ͯͣͦ͘͡ΌΊ 

͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͋͜͡Έ΄ ͔͒ͭ͊͡Έ͎ͤͦͦ ͎ͪͦ͘͡Ύ͒ͯ ͦͤ͊͘;͔͎ͤͦͦ ͨͦͤΎͭͭΎΦ 

˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͔͔͔ͦͪͫͤ͟͡ ͍͙΅͔ ͔ͣͭͦΌ ͫͭ͊ͭͭ͜ Ί ͍͔ͤ͊ͯͦ͟ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ 

͙ͫͭͪͯͭͯͪ͟ ͭ͊ ͣͫͭͯ͘͜Σ ͪͦͪͦ͋͊͘͟ ͎͙͊ͦͪͭͣͯ͡ ͔ͪ͊͊͘͜͡ͼ͜͝ ͺ͊ͯ͟͡Έ͙͍͎ͭ͊ͭͤͦͦ ͯͪͫͯ͟ 

ζ˻͍͙ͫͤͦ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘η ͒͡Ύ ͯ;͍ͤ͜ ͨͪͦͺ͜͡Έͤͦ͝ ΄͙ͦ͟͡Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;͙͚ͤ ͊ͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;ͤͦ͝ 

͔͙ͭͪ͊ͭͯͪ͜͡ ͘ ͍͙΅͔͊ͤ͊͘͘;͔ͤͦ͝ ͔͙͙ͨͪͦ͋ͣ͊ͭ͟͡Σ ͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͍ͨͦͪͤ͜ΎͤͤΎ ͭ͊ 

͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͙ͪͤ͘͜ͻ ͎ͨͦ͡Ύ͍͒͜ ͤ͊ ͔ͨͪͦ͋ͣͯ͡ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˾͎ͦ͘͡Ύ͒͊Ό;͙ ͨͦͤΎͭͭΎ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ 

͙͚͒͊ͤͯ͘Σ ͔͙͍ͤͣͦ͗ͦ͡ ͙͙ͦͣͤͯͭ ͙ͨͭ͊ͤͤΎ ͦͣͨ͟ϥΌ͔ͭͪͤͦ͝ ͎ͪ͊ͺ͙͜͟Σ ͔͊͒͗ ͼ͜ 

͙ͨͭ͊ͤͤΎ ;͍͊ͫͭͦͦ͟ ͍͊͘Ί͍ͣͦͨͦΩΎ͊ͤ͘͜Φ ˭͍͊͗͊Ό;͙ ͤ͊ ͼ͔͚ ͺ͊ͭ͟Σ ͍͍ͨͪͦ͊ͤ͊ͯ͊͘͜͡΄͙ 

͍ͤ͊;͊͡Έͤͯ ͎ͨͪͦͪ͊ͣͯ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ ͒͡Ύ р-ф ͍͊ͫ͟͜͡ ͍͔͔͊ͭͪ͒͗ͤͯ͘ ˸͔͍ͤͫͭͪͫͭͦͣ͜͜ 

͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͍͎ͨͦͤͦͦΣ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͋ͦͯ͟͡ ͒͡Ύ 

͍͙͍;͔ͤͤΎ  ͍ͦͫͤͦ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘ ͭ͊ ͎ͪ͊ͺ͙͜͟ ͯ р-ф ͊ͫ͊͟͡ͻ ͔ͤ 

͔͔ͨͪ͒͋͊;͔ͤͦΣ ͍͙͍;͊ΌͭΈͫΎ ͭ͜͡Έ͙͟ ͔ͦͪͣ͟͜ ͨͦͤΎͭͭΎ ͍ ͪͦͪ͘͘͜͜ ͔͙ͫͨͦͪ͒ͤͤ͜ͻ ͔ͭͣΣ ͔͒ 

͋͜͡Έ΄͊ ͍͎ͯ͊͊ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͍͔ͫ ͗ ͙ͭ͊͟ ͦͣͨ͟ΩΌ͔͚ͭͪͤ͜ ͎ͪ͊ͺ͜ͼ͜ ό˹͍͊;͊͡Έͤ͊ 

͎ͨͪͦͪ͊ͣ͊ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ р-ф ͊ͫ͟͡Σ 2015-2016). 

˽ͫ͜͡Ύ ͍͔͊ͪ͘΄͔ͤͤΎ ͍͎ͨͦͤͦͦ ͯͪͫͯ͟ ζ˱ͤͺ͙ͦͪͣ͊ͭ͊͟η ͯ;ͤ͜ ͍͙ͨͦͤͤ͜ 

͙ͪͦͯͣͭ͘͜ ͭ͊ ͨͦΎͫͤΌ͍͙͊ͭ ͨͦͤΎͭͭΎ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͎ͪ͊ͺ͙͜͟Σ ͙ͨͪͤ͊͘;͔ͤͤΎ 

͍͙ͪ͊ͫͭͪͦͻ ͜ ͍͔͙ͭͦͪͤ͟ͻ ͎ͪ͊ͺ͜;͙ͤͻ ͔͍ͪ͒͊ͭͦͪ͟͜Σ ͙ͤ͊ͭ͘ ͍ͦͫͤͦͤ͜ ͙ͨͪͤͼ͙͙ͨ 

͙͍͙͎ͭͪͣͪͤͦͦ͜ ͔ͣͦ͒͡Ό͍͊ͤͤΎΣ ͨͦΎͫͤΌ͍͙͊ͭ ͙ͨͪͤͼ͙ͨ ͙ͦͭͪͣ͊ͤͤΎ 

͙͍͙͎ͭͪͣͪͤͦͦ͜ ͍͎͊ͤͣͦ͊ͤͦͦ͜ ͔ͦ͋ͪ͊͗ͤͤ͘ΎΣ ͍ͯͫ͒ͦͣ͜͡Ό͍͙͊ͭ ͍͙͍͊͗ͫͭ͜͡Έ 

͔ͭͻ͎ͤͦͦ͜͡͝ ͙͍͙ͭͪͣͪͤͦ͜͝ ͎ͪ͊ͺ͙͜͟ ͭ͊ о5-͒ͪͯͯ͟ ͍ ͫͯ;͊ͫͤͦͣͯ ͍ͫͭ͜͜ ό˹͍͊;͊͡Έͤ͊ 

͎ͨͪͦͪ͊ͣ͊ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ р-ф ͊ͫ͟͡ύΦ 

˨ͦ ͒͜Ύ͡Έͤͫͤͦ͜͝ ͍ͫ͊͒ͦͦ͟͡͝ ͍͒ͤͦͫ͜ΎͭΈ ͯͣͤͤ͜Ύ ͍ͫͭͦͪΌ͍͙͊ͭ ͭ͊ ͔͎͍͙ͪ͒͊ͯ͊ͭ 

͍͔ͭͦͪͤ͟͜ ͭ͊ ͍ͪ͊ͫͭͪͦ͜ ͔ͦ͋ͪ͊͗ͤͤ͘ΎΣ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ΄͙͊ͪ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ 

͔ͦ͋ͪ͊͗ͤ͘ΈΣ ͍ͫͭͦͪΌ͍͙͊ͭ ͍ͨͪͦͫͭͦͪͦ͜ ͔ͣͦ͒͜͡ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͙͍͙͙ͭͪͣͪͤ͜ͻ 

͙͙͍͍ͨͪͣͭ͜͜Σ ͔͎͍͙ͪ͒͊ͯ͊ͭ ͺͦͪͣͯ ͚ ͍͙͎͡Ύ͒ ͙͍͙͙ͭͪͣͪͤ͜ͻ ͦ͋ΩΊ͍ͭ͟͜Σ ͣͤ͘͜ΌΌ;͙ 
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͍͙͍͊ͫͭͦͫͭ͜͡ ͍͔ͪ΄͙ͤΣ ͔͔ͪ͋ͪΣ ͎͔͚ͪ͊ͤ ͜ ͍͔ͨͦͪͻͦͤΈΣ ͍ͫͭͦͪΌ͍͙͊ͭ ͊ͤͣ͊͜ͼ͚ͤ͜͜ 

͔ͺ͔͙ͭ͟ ό˹͍͊;͊͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ р-ф ͊ͫ͟͡). 

ˤ͙ͻͦ͒Ύ;͙ ͘ ͊ͤ͊ͯ͘͜͡ ͍ͤ͊;͊͡Έͤͦ͝ ͎͙ͨͪͦͪ͊ͣ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ ͒͡Ύ мл-мм ͊ͫͯ͟͡ 

ό͍͔ͪͤ͜Έ ͫͭ͊ͤ͒͊ͪͭͯύ ͔ͭͣ͊ ζ˴ͦͣͨΩΌ͔ͭͪͤ͊ ͎ͪ͊ͺ͊͜͟ ͭ͊ ͙͚͒͊ͤ͘η ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͯ 

͍͙͍͋ͪͦͦͣͯ͜͟ ͣͦ͒ͯ͜͡Φ ˨͡Ύ ͍͙͍;͔ͤͤΎ ͣͦ͒ͯ͡Ό ζ˥ͪ͊ͺ͜;͙͚ͤ ͙͚͒͊ͤ͘η ͍͍͙͒ͦ͒ͭ͜ΈͫΎ 

ор ͎͙ͦ͒ͤΣ ͔͒ ͦͻ͔ͦͨͤ͜͡ ͭ͊͟͜ ͔͙ͭͣΥ ζ˥ͪ͊ͺ͜;͙͚ͤ ͙͚͒͊ͤ͘ Ύ͟ ͊ͫ͋͘͜ ͍ͯ͊͘͜͡Έͤͦ͝ 

ͦͣͯͤ͊͟͜͟ͼ͜͝ηΤ ζ˻ ͍͙ͫͤͦ ͙ͦͣͨͦ͘͟ͼ͜͝ ͭ͊ ͙͚͒͊ͤͯ͘ηΤ ζ˾͍͊ͫͭͪͦ͊ ͎ͪ͊ͺ͊͜͟ηΤ ζˤ͔ͭͦͪͤ͊͟ 

͎ͪ͊ͺ͊͜͟ηΤ ζ˾͍͙͙ͤͦ͒͘͜ ͙͚͒͊ͤͯ͘ηΤ ζ˥ͪ͊ͺ͜;͙͚ͤ ͙͚͒͊ͤ͘ ͯ ͎ͨͦͪ͊͜͡ͺ͜͝ηΤ ζˤ͔͋-

͙͚͒͊ͤ͘η (˹ ͍͊;͊͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ мл-мм ͊ͫ͟͡). 

˱ͤͺ͙ͦͪͣ͊ͭ͊͟ ͍ ͫͭ͊ͪ΄͚͜ ΄ͦ͟͜͡ Ί ͎ͦ͜͡;͙ͤͣ ͍͔ͨͪͦ͒ͦ͗ͤͤΎͣ ͯͪͫͯ͟ 

ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ ͍ͦͫͤͦͤͦ͝ ΄͙ͦ͟͡Σ ͯ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ Ύ͎ͦͦ͟ ͍ ͯ;͍ͤ͜ ͋ͯͦ͡ 

ͫͺ͍ͦͪͣͦ͊ͤͦ ͍͙ͦͫͤͦ ͭ͊ ͍͋͊ͦ͘͜ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͘ ͦ͗ͤͦ͟͝ ͔͙ͭͣΦ ́ͦͣͯ 

͍͙ͦͫͤͦͤͣ ͍͊͒͊ͤͤ͘Ύͣ ͍ͤ͊;͊ͤͤΎ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ ͍ ͫͭ͊ͪ΄͚͜ ΄ͦ͟͜͡ Ί 

͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͭ͊ ͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͤ͊ͤ͘ΈΦ  

˨͡Ύ ͋͜͡Έ΄ ͎͙͎͋ͦͦͦ͟͡ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͤ͊ͤͤ͘Ύ͙ͣ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ 

ͨͪͦͨͦͤͯΊͭΈͫΎ ͍͙͍͙͚͋ͪͦ͜͟ ͋ͦ͟͡ ζ˴ͦͣͨΩΌ͔ͭͪͤ͊ ͎ͪ͊ͺ͊͜͟ ͭ͊ ͙͚͒͊ͤ͘ηΣ ͯ ͨͪͦͼ͔ͫ͜ 

͍͙͍;͔ͤͤΎ Ύ͎ͦͦ͟ ͯ;ͤ͜ ͍͙ͨͦͤͤ͜ ͙ͤ͊ͭ͘ ͍ͦͫͤͦͤ͜ ͙͊ͫͦ͋͘ ͍ͯ͊͘͜͡Έͤͦ͝ ͦͣͯͤ͊͟͜͟ͼ͜͝Σ 

͍ͦͫͤͦͤ͜ ͙ͫͨͦͫͦ͋ ͎ͪ͊ͺ͜;ͤͦ͝ ͔͙ͪ͊ͣ͟͡Σ ͙͚͙ͨͪͦͣ ͍͔ͫͭͦͪͤͤΎ ͍ͦ͊͗͟͜͡Σ ͦͪͤ͟͜͜͡ 

͔ͣͦ͒͜͡ wD.Σ /a¸YΣ I{. ͭ͊ ͍ͦͫͤͦͤ͜ ͔͙ͦͣͨͦͤͤͭ͟ ͦ͟͡ΈͦͪͯΣ ͍͙ͦͫͤͦ ͙ͦͣͨͦ͘͟ͼ͜͝ ͚ 

͊ͪͻ͔͙ͭͭͦͤ͜͟͜͟ ͎͍͎͋͊͊ͭͦͫͭͦͪͤͦͦͦ͜͟ ͍͙͒͊ͤͤΎΤ ͙ͪͦͯͣͭ͘͜ ͨͦͤΎͭͭΎ ͙͚͒͊ͤͯ͘Σ 

͍͒ͪͯͦ͊ͤͦ͟͝ ͔͙ͪ͊ͣ͟͡Σ ͙ͪͤ͘͜ͼΌ ͣ͗͜ ͍͙͙͒͊ͣ ͎ͪ͊ͺ͙͜͟ ͭ͊ ͍͙͙͒͊ͣ ͙͚͒͊ͤͯ͘Σ 

͙ͪͤ͘͜ͼΌ ͣ͗͜ ͍͙͎͙ͣͦ͊ͣ ͒ͦ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͙͚͒͊ͤͯ͘Τ ͨͪ͊ͼΌ͍͙͊ͭ ͘ ΄͙͊ͪ͊ͣ 

͔ͦ͋ͪ͊͗ͤ͘ΈΣ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͍͔ͭͦͤͦ ͔͍ͦͪͭͯ͊ͤͤ͟͟ΎΣ Ύ͍ͫͪ͊ͫͭ͟͜Έ ͜ ͦͤͭͪ͊ͫͭͤͫͭ͟͜Έ 

͔ͦ͋ͪ͊͗ͤ͘ΈΣ ͍͙ͯͫͯ͊ͭ ͔͒ͺ͔͙ͭ͟ ͤ͊ ͺ͎ͦͭͦͪ͊ͺ͜Ύͻ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͺ͜͡Έ͍ͭͪ͜Σ 

ͪͦͪͦ͋͘͡Ύ͙ͭ ͨͪͦͫͭ͜ ͜͡Όͫͭͪ͊ͼ͜͝ ͭ͊ ͍͙͍͙ͭ͘͜͜͟ ͙͊ͫͦ͋͊ͣ͘ ͍͎ͪ͊ͫͭͪͦͦͦ ͭ͊ ͍͔͎ͭͦͪͤͦͦ͟ 

͎ͪ͊ͺ͜;͙ͤͻ ͔͍ͪ͒͊ͭͦͪ͟͜Σ ͦ͊͗͟͜͡Σ ͎͙ͨͭͦͪ͊ͣ͜͟ ͒͡Ύ ͔͎ͦͤͪͭͤͦͦ͟͟ ͚ͫ͊ͭͯΣ ͊ͤͣ͊͜ͼ͜͝ ͭ͊ 

͍͊ͤͣͦ͊ͤ͜͜ ͔ͦ͋ͪ͊͗ͤͤ͘ΎΣ ͍͊ͫͤ͜͡ ͙ͤ͊͘͟Σ ͎͙͙ͦͦͭͨ͡ ͭ͊ ͺ͍͙͚ͪͣͦ͜ ͙ͫͭ͡ΈΣ ͔͙ͨͦͫͭͪΣ 

͙͚͒͊ͤ͘ ͙͍͙ͤ͗ͦ͟͟ͻ ͙ͦ͋͊͒ͤͦ͟͟͡Σ ͍͙͍͙ͦͤͯ͊ͭ͟ ͙͚͒͊ͤ͘ ͭ͊ ͍͔ͪͫͭͯ͟ ͔͍͋ͯͭ͟͜͡Σ 

͎͊ͭ͊ͦͯ͟͡ ͊͋ͦ ͔ͣͤΌΣ ͦͺ͔ͦͪͣͤͤ͡Ύ ͭ͊ ͔͍ͣ͊ͭͯ͊ͤͤ͟Ύ ͎͍͎͋͊͊ͭͦͫͭͦͪͤͦͦͦ͜͟ ͍͙͒͊ͤͤΎ 

ό͗ͯͪͤ͊ͯ͡ύΤ ͍ͯͫ͒ͦͣ͜͡Ό͍͙͊ͭ ͍͙͍͊͗ͫͭ͜͡Έ ͍͍͊ͫͭͦͫͦͯ͊ͤͤ͘Ύ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-

ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͘ ͔ͣͭͦΌ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍͙ͦͤ͊ͤͤ͟Ύ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ 

͍͊͒͊ͤ͘Έ ΅ͦ͒ͦ ͔ͪ͊͊͘͜͡ͼ͜͝ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͨͪͦͼ͔͍ͫ͜Σ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ͚ͣ͊͋ͯͭͤΈͦΌ 

ͨͪͦͺ͔͚ͫͤͦ͜Ό ͒͜Ύ͡Έͤͫͭ͜Ό ͍ ͍ͯͣͦ͊ͻ ͤ͜ͺͦͪͣ͊ͼ͚͎ͤͦͦ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͭͦ΅ͦ 

(˹ ͍͊;͊͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ мл-мм ͊ͫ͟͡). 

ˤ͙͍;͔ͤͤΎ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͭ͜͡Έ͙͟ ͔ͦͣͨͫͤͦ͟͟͡ ͘ 

͍͙ͦͫͤͦ͊ͣ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͎ͪ͊ͺ͙͜͟Σ ͯ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ Ύ͎ͦͦ͟ ͍ͦͫͣ͘͜ ͔ͤ 

͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ ͔ͫͨͼ͍͊ͦ͊ͤ͘͜͜͜͡ ͦ͊͟͡͡Έͤ͜ ͎ͨͪͦͪ͊ͣͤ͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ͭ͊ ͚ͦͤ͊ͤ͡ 

͔͔͍͙ͫͪ͒ͦ΅͊Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ Ύ͙͟ͻ ͣͦ͗ͤ͊ ͍͙ͨ͒͜΅͙͙ͭ ͔͔ͤͭͪͫ͜ 
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ͭ͊ ͍͙͍͍ͣͦͭͦ͊ͤͫͭ͜Έ ͯ;͍ͤ͜ ͒ͦ ͍ͤ͊;͊ͤͤΎΦ ͔͔̉ͪ͘ ͼ͔ ͍͙͙ͤ͊͟͡ ͔ͨͦͭͪ͋͊ ͯ ͍͔ͫͭͦͪͤͤ͜ 

͍͎͊ͫͤͦͦ͡ ͺ͊ͯ͟͡Έ͙͍͎ͭ͊ͭͤͦͦ ͯͪͫͯ͟ ͒͡Ύ ͯ;͍ͤ͜ мл-мм ͍͊ͫ͟͜͡ ͊͘ ͎͒ͦͨͦͣͦͦΌ 

͙͔͙ͫͫͭͣ ͔͍ͪͯ͊ͤͤ͟Ύ ͍ͤ͊;͊͡Έ͙ͤͣ ͨͪͦͼ͔ͫͦͣ DƻƻƎƭŜ /ƭŀǎǎǊƻƻƳ ό͙ͪͫΦ мύΦ  

˨͡Ύ ͒ͦͫͭͯͨͯ ͒ͦ ͺ͊ͯ͟͡Έ͙͍͎ͭ͊ͭͤͦͦ ͯͪͫͯ͟ ζ˻͍͙ͫͤͦ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ 

͙͚͒͊ͤͯ͘η ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͍͔͙ͫͭ ͦ͒͟ ͯͪͫͯ͟ όнōсǊǾȄŘύ ͊͋ͦ ͔͔͚͙ͨͪͭ ͊͘ 

͙ͨͦͫ͊ͤͤ͡Ύͣ-͊ͨͪͦ͘΄͔ͤͤΎͣ 

(https://classroom.google.com/u/1/c/MjM1NDc0MjgyMzgy). 

 
˾͙ͫΦ мΦ ˥͍ͦͦͤ͊͡ ͫͭͦͪͤ͊͜͟ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͯͪͫͯ͟ 
 

˸͔ͭͦΌ ͎͒͊ͤͦͦ ͯͪͫͯ͟ Ί ͍͊ͫͦ͘ΊͤͤΎ ͯ;ͤΎ͙ͣ ͍͙ͦͫͤͦͤͻ ͨͦͤΎͭΈ 

ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘Σ ͍͙͍͒͜Σ ͙ͨͪͤͼ͙͍ͨ͜ ͭ͊ ͍͊ͦͤ͘͟͜ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ 

͙͚͒͊ͤͯ͘Τ ͫͺ͍͙ͦͪͣͯ͊ͭ ͍͙ͤ͊;͙͟ ͙ͪͦ͋ͦͭ ͍ ͎͙ͨͪͦͪ͊ͣͤͻ ͔͔͍͙ͫͪ͒ͦ΅͊ͻ 

͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘Τ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍͙͙͚ͫͦ͟ 

͍͔ͪͤ͜Έ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝Σ ͎ͪ͊ͺ͜;ͤͦ͝ ͭ͊ ͍ͤ͊;͊͡Έͤͦ-͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

ͯ;͍ͤ͜Τ ͙ͫͨͪΎ͙ͭ ͺ͍ͦͪͣͯ͊ͤͤΌ ͎͚͊ͪͣͦͤͤͦ͜ ͍͙͔ͪͦͤͤͦ͘͝Σ ͍ͭͦͪ;ͦ͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ̂ 

͍͘ΩΎͯ͘͟ ͘ ͔ͨͦͭͪ͋ͦΌ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͚͜ 

͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͍ ͯ;͍ͤ͜Σ ͯ ͔ͪͦͪͦ͋ͤͦͣͯ͘͡ ͙ͤ͊ͣ ͙͒ͫͭ͊ͤͼ͚ͤͦͣͯ͜ ͯͪͫ͟͜Σ 

͋ͯͦ͡ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͫ͊ͣ ͚ͦͤ͊ͤ͡ ͔͔͍͙ͫͪ͒ͦ΅Σ ͔͊͒͗ 

ͨͦ;͙ͤ͊Ό;͙ ͍͒͜ ͍͔͊͊ͤͭ͊͗ͤͤ͘Ύ ͭ͊ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎΣ ͍͙ͦͤ ͔ͤ ͔ͨͦͭͪ͋ͯΌͭΈ 

͙͍͙ͦͫͦ͋͡ͻ ͤ͊ͤ͘ΈΣ ͍͙ͭͪ͊ͭ ;͊ͫͯ ͭ͊ Ί ͔͔͙͙ͤ͊͗ͤͣ͘͡ ͍͒͜ ͔ͭͻͤ͜;͙ͤͻ 

ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͔ͨͪͫͦͤ͊͡Έ͎ͤͦͦ ͦͣͨ͟ΩΌ͔ͭͪ͊Σ ͊ ͍ͤ͊ͫͨͪ͊͒͜ ͔ͨͦͭͪ͋ͯΌͭΈ ͭ͜͡Έ͙͟ 

ͨ͒͜͟͡Ό;͔ͤͤΎ ͒ͦ ͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭ ό͔́ͻ͎ͤͦͦ͜͡͝ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘). 

ˤ͙ͻͦ͒Ύ;͙ ͘ ͼΈ͎ͦͦΣ ͙ͣ ͔͙͙ͦͪͫ͟͡͡ ͭ͊͟͜ ͍͊͒͊ͤͤ͘ΎΥ 

ī ͍͊ͫͦ͘ΊͤͤΎ ͨͦͤΎͭͭΎ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘ Ύ͟ ͍͎ͨͪͦ͒ͤͦͦ͜ ͊ͫͦ͋ͯ͘ 

ͨͪͦΊͭͤͦ͟͝ ͭ͊ ͦͤͫͭͪͯͭͦͪͫ͟͟Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ 

ī ͍͙ ͍;͔ͤͤΎ ͍͙ͦͫͤͦͤͻ ͍͙͍͒͜Σ ͍͙ͨͪ͊͡ ͭ͊ ͍͊ͦͤ͘͟͜ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ 

͙͚͒͊ͤͯ͘Τ 

https://classroom.google.com/u/1/c/MjM1NDc0MjgyMzgy
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ī ͊ͤ͊͘͜͡ ͍͙ͦͫͤͦͤͻ ͻͯ͒ͦ͗ͤ͜ͻ ͤ͊ͨͪΎ͍ͣ͜Σ ͨͦΊ͒ͤ͊ͤͤΎ ͦ͟͡Έ͍ͦͪ͜Σ ͪͦͪͦ͋͊͘͟ 

͍͎͊ͫͤͦͦ͡ ͙ͫͭ͡ΌΣ ͭͦ΅ͦΤ 

ī ͔͊ͪͨͤͤ͘͟͜͡Ύ ͔͔͙ͭͦͪͭ;͙ͤͻ ͍ͦͫͤͦ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜Σ ͊ ͔ͫ͊ͣ ͨ͒͜ ;͊ͫ ͙ͪͦ͋ͦͭ 

͘ ͎͙͙ͨͪͦͪ͊ͣͤͣ ͔͔͍͙ͫͪ͒ͦ΅͙͊ͣΤ 

ī ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͨͪ͊ͭ͟;͙ͤͻ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͍͔ͫͭͦͪͤͤΎ ͍͙͊ͫͤ͡ͻ 

͙͚͔͒͊ͤͪͫ͘Έ͙͟ͻ ͍͙͍ͪͦ͋͜Τ 

ī ͍͙ͪͦͭͦ͘͟ ͍ͭͦͪ;͙ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͯ;͍ͤ͜Σ ͙͔ͣͫͤͤ͡Ί͍͙ͻ ͨͪͦͼ͔͍ͫ͜ 

͙ͦͫͦ͋ͫͭͦͫͭ͜ ό͎ͦ͋ͪ͊ͤͦͦ͘ ͙͔ͣͫͤͤ͡Ύ ͭ͊ ͍ͨͪͦͫͭͦͪͦͦ͝ ͯΎ͍͙ύΣ ͔͔͙ͫͭͭ;͙ͤͻ ͍ͫͣ͊͟͜Σ 

ͨͦ;ͯͭͭΎ ͎͊ͪͣͦͤ͜͝Τ 

ī ͺ͍ͦͪͣͯ͊ͤͤΎ ͒͊ͭͤͦͫͭ͘͜ ͍ͭ͜͡Ό͍͙͊ͭ ͍͊ͫͤ͜͡ ͍ͭͦͪ;͜ ͙͊͒ͯͣ͘Σ ͨͪͦͫͭ͜ 

͙͚͔͒͊ͤͪͫ͘Έ͟͜ ͪ͜΄͔ͤͤΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͼ͙ͺ͍͙ͪͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͊ 

͔ͫ͊ͣ ͚ͦͤ͊ͤ͡ ͔͔͍͙ͫͪ͒ͦ΅Φ 

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͊ͤ͊͘͘;͔͙ͤͻ ͔͙ͣͭ ͜ ͍͊͒͊ͤ͘Έ ͍͙͚ͫͭͪͯͭͯͪͦ͊ͤ͟ ͍͍͙͚͒ͨͦ͒ͤ͜͜ 

͔͙ͭͣ͊ͭ;͙͚ͤ ͨ͊ͤ͡ ͺ͊ͯ͟͡Έ͙͍͎ͭ͊ͭͤͦͦ ͯͪͫͯ͟ όͭ͊͋͡Φ мύΦ 

͙́͊͋͡ͼΎ м 

͔͙́ͣ͊ͭ;͙͚ͤ ͨ͊ͤ͡ ͺ͊ͯ͟͡Έ͙͍͎ͭ͊ͭͤͦͦ ͯͪͫͯ͟ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ 

ζ˻͍͙ͫͤͦ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘η 
Ѕ ͔͙́ͣ ͊ͤ͘ΎͭΈ ˴͜͡Έͫͭ͟͜Έ 

͎͙ͦ͒ͤ 

1.  ˽ͦͤΎͭͭΎ ͙͚͒͊ͤͯ͘ ͭ͊ ͍ͦͫͤͦͤ͜ ͍͙͙͒ ͙͚͒͊ͤͯ͘ 2 

2.  ˽͙ͪͤͼ͙͙ͨ ͭ͊ ͙͊ͦͤ͘͟ ͙͚͒͊ͤͯ͘ 2 

3.  ˢͤ͊͘͜͡ ͚ͦͤ͊ͤ͡ ͔͔͍͙ͫͪ͒ͦ΅ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͙ͨͪͤ͊͘;͔ͤͤΎ  4 

4.  ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͎ͨͦͪ͊͜͡ͺ͜;͎ͤͦͦ ͙͚͒͊ͤͯ͘Φ ˾ͦͪͦ͋͊͘͟ ͍͎͊ͫͤͦͦ͡ 
͔͔͔ͣͤͭͯ͡ ͎ͨͦͪ͊͜͡ͺ͜;͎ͤͦͦ ͙͚͒͊ͤͯ͘ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
͔ͫͨͼ͍͎͊ͦ͊ͤͦͦ͘͜͜͡ ͚ͦͤ͊ͤ͡ ͔͔͍͙ͫͪ͒ͦ΅͊ 

4 

5.  ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͙͍͎ͨͪͦͣͫͦͦͦ͡ ͙͚͒͊ͤͯ͘Φ ˾ͦͪͦ͋͊͘͟ ͍͎͊ͫͤͦͦ͡ 
͔͔͔ͣͤͭͯ͡ ͙͍͎ͨͪͦͣͫͦͦͦ͡ ͙͚͒͊ͤͯ͘ ͊͘ ͔ͫͨͼ͍͎͊ͦ͊ͤͦͦ͘͜͜͡ ͚ͦͤ͊ͤ͡ 
͔͔͍͙ͫͪ͒ͦ΅͊ 

4 

6.  ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͍͔͋-͙͚͒͊ͤͯ͘Φ ˾ͦͪͦ͋͊͘͟ ͍͎͊ͫͤͦͦ͡ ͔͔͔ͣͤͭͯ͡ ͍͔͋-
͙͚͒͊ͤͯ͘ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔ͫͨͼ͍͎͊ͦ͊ͤͦͦ͘͜͜͡ ͚ͦͤ͊ͤ͡ ͔͔͍͙ͫͪ͒ͦ΅͊ 

4 

7.  ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͙͚͒͊ͤͯ͘ ͔ͤͭͪ͜ΩΊ͍ͪ͜ ͊͋ͦ ͍͙ͫ͊͒ͦͻ ͒͜͡Ύͤͦ͟Φ ˾ͦͪͦ͋͊͘͟ 
͍͎͊ͫͤͦͦ͡ ͔͔͔ͣͤͭͯ͡ ͙͚͒͊ͤͯ͘ ͔ͤͭͪ͜ΩΊ͍ͪ͜ ͊͋ͦ ͍ͫ͊͒ͦͦ͝ ͒͜͡Ύ͙ͤ͟ ͊͘ 
͎͒ͦͨͦͣͦͦΌ ͔ͫͨͼ͍͎͊ͦ͊ͤͦͦ͘͜͜͡ ͚ͦͤ͊ͤ͡ ͔͔͍͙ͫͪ͒ͦ΅͊ 

4 

8.  ˾ͦͪͦ͋͊͘͟ ͍͎͊ͫͤͦͦ͡ ͨͪͦΊͭͯ͟ ό͍͔ͫͭͦͪͤͤΎ ͙͚͔͒͊ͤͪͫ͘Έ͎ͦͦ͟ 
ͨͪͦΊͭͯ͟ ͊͘ ͚ͫ͊ͣͦͫͭͤͦ͜ ͙ͦ͋ͪ͊ͤͣ ͍͙͒ͦͣ ͙͚͒͊ͤͯ͘ύ  

10 

9.  ˽͔͔ͪͤͭ͊͘ͼ͜Ύ ͭ͊ ͊͘ͻ͙ͫͭ ͔͎ͪͦͪͦ͋ͤͦͦ͘͡ ͨͪͦΊͭͯ͟Φ 2 

 ˤͫΈ͎ͦͦΥ 36 
 

˽͍͔͔ͪͦ͒ͣͦ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͣͫͭͯ͘͜ ͺ͊ͯ͟͡Έ͙͍͎ͭ͊ͭͤͦͦ ͯͪͫͯ͟Φ ́͊͟Σ ͦ͒ͤ͊ ͘͜ 

͍͙ͫͭ͊ͪͭͦͻ ͔ͭͣ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͙͍ͨͪͫΎ;͔ͤ͊ ͨͦͤΎͭͭΎͣ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘ 

ͭ͊ ͍͙ͦͫͤͦͤͣ ͍͙͒͊ͣ ͙͚͒͊ͤͯ͘Σ ͯ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ Ύͦ͟͝ ͯ;ͤ͜ ͚ͦͤ͊ͦͣ͘͡ΌΌͭΈͫΎ 

͘ ͔͔͙ͭͦͪͭ;͙ͤͣ ͔ͣ͊ͭͪ͊ͦͣ͜͡ ͤ͊ ͔ͭͣͯ ζ˽ͦͤΎͭͭΎ ͙͚͒͊ͤͯ͘ ͭ͊ ͍ͦͫͤͦͤ͜ ͍͙͙͒ 

͙͚͒͊ͤͯ͘ηΦ ˽͙ͪ ͼΈͦͣͯ Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͔͔͙͒ͦͣ͊ͭͪ͊͜͜͡Σ ͔͔͎ͨͪ͡Ύ͒ 
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Ύ͟ ͙ͻ ͤ͊͘;ͤͦ ͙͔͙ͫͫͭͣ͊ͭͯ͘Ί ͙͚ͨͦ͒͊ͤ ͔ͣ͊ͭͪ͊͜͡Σ ͊ ͒͡Ύ ͔͊ͪͨͤͤ͘͟͜͡Ύ ͤ͊ͤ͘Έ 

ͯ;ͤΎͣ ͨͪͦͨͦͤͯΊͭΈͫΎ ͚͙ͨͪͦͭ ͔͍ͭͫͭͯ͊ͤͤΎΣ ΅ͦ ͍͙͒ͦͦͭ͘͡Έ ͍͙͊͒͊͟͡;͔͍͜ 

͔͔͍͙͙ͨͪͪͭ͜ ͍͔ͪͤ͜Έ ͍͊ͫͦ͘Ί͙ͤͻ ͤ͊ͤ͘Έ ͯ;ͤΎ͙ͣΦ ˹͊ͫͭͯͨͤͦΌ ͔ͭͣͦΌ ͒͡Ύ 

͍͙͍;͔ͤͤΎΣ Ύ͊͟ ͨͪͦͨͦͤͯΊͭΈͫΎ ͯ;ͤΎͣ ͨͪͦͺ͜͡Έͤͦ͝ ΄͙ͦ͟͡Σ Ί ζ˽͙ͪͤͼ͙͙ͨ ͭ͊ 

͙͊ͦͤ͘͟ ͙ͨͪ ͍͔ͫͭͦͪͤͤ͜ ͙͚͒͊ͤͯ͘ηΣ ͨ͒͜ ;͊ͫ ͍ͦͨ͊ͤͯ͊ͤͤΎ Ύͦ͟͝ ͒ͦͼ͜͡Έͤͦ 

͚͙͙ͦͤ͊ͦͣͭ͘ ͯ;͍ͤ͜ ͘͜ ͎͊͊͘͡Έ͙͙ͤͣ ͙ͨͪͤͼ͙͙ͨ͊ͣ ͭ͊ ͙͊ͦͤ͊ͣ͘͟ ͨ͒͜ ;͊ͫ 

͍͔ͫͭͦͪͤͤΎ ͙͚͍͒͊ͤ͘͜Σ ͊ ͭ͊ͦ͗͟ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͤ͊ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͎ͦ͗ͤͦͦ͟ ͘ ͍͙͍͒͜ 

͙͚͒͊ͤͯ͘Σ ͊ ͔͔͎ͨͪ͡Ύ͒ ͍͔͔͍͒ͦͣ͊ͭͪ͊͜͜͜͡Σ Ύ͟͜ ͪͦͣ͘͜΅͔ͤ͜ ͤ͊ ͯͪͫ͟͜Σ ͔͒ͦͨͦͣͦ͗ 

͙͊ͪͨͭ͘͟͜Έ ͨͦ͒͊ͤͯ ͤ͜ͺͦͪͣ͊ͼ͜ΌΦ ˨͡Ύ ͔͔͍͙ͨͪͪ͜͟ ͍͊ͫͦ͘Ί͙ͤͻ ͤ͊ͤ͘Έ ͯ ͼΈͦͣͯ 

͋ͦ͡ͼ͜ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͎ͪ͊ ζ˭ΩΊ͚͒ͤ͊ηΣ ͔͒ ͯ;ͤΎͣ ͨͪͦͨͦͤͯΊͭΈͫΎ ͨͦΊ͙͒ͤ͊ͭ 

͔͍͙͚ͨͤ ͙ͨͪͤͼ͙ͨ ͊͋ͦ ͊ͦͤ͘͟ ͘͜ ͣ͊͡Όͤͦͣ͟Σ ͤ͊ Ύͦͣͯ͟ ͼ͔ ͍͔͒ͦ͋ͪ͊͗ͤͦ͜Φ ˨͡Ύ 

͍͙ͪͦͭͯ͘͟ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͨͪͦͨͦͤͯΌͭΈͫΎ ͔͙ͭͣΣ ΅ͦ ͫͭͦͫͯΌͭΈͫΎ ͊ͤ͊ͯ͘͜͡ 

͚ͦͤ͊ͤ͡ ͔͔͍͙ͫͪ͒ͦ΅ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͙ͨͪͤ͊͘;͔ͤͤΎ ͭ͊ ͙ͪͦͪͦ͋͘͟ ͔͍͎ͨͤͦͦ 

͔͔͔ͣͤͭͯ͡ ͎ͦ͗ͤͦͦ͟ ͘ ͍͙͍͒͜ ͙͚͒͊ͤͯ͘Φ ˽͒͜ ;͊ͫ ͍͙͍;͔ͤͤΎ ͙͒͊ͤͻ ͔ͭͣ ͯ;ͤ͜ ͣ͊ΌͭΈ 

͙͍ͣͦ͗ͫͭ͜͡Έ ͚͙͙ͦͤ͊ͦͣͭͫ͘Ύ ͘ ͔͔͙ͭͦͪͭ;͙͙ͤͣ ͭ͊ ͍͔͔͙͒ͦͣ͊ͭͪ͊͊ͣ͜͜͡Σ ͊ ͒͡Ύ 

͍͙ͪͦͭͯ͘͟ ͙ͨͪ͊ͭ͟;͙ͤͻ ͯͣͤ͜Έ ͭ͊ ͍͙ͤ͊;ͦ͟ ͍͙͙ͦͤ͊ͭ͟ ͒ͦ ͦ͗ͤͦ͟͝ ͘ ͔ͭͣ ͙ͨͪ͊ͭ͟;ͤͯ 

ͪͦ͋ͦͭͯΣ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͔͍͙ͨͤͻ ͔͔͔͍ͣͤͭ͜͡ ;͙ ͦ͋ΩΊ͍ͭ͟͜Σ ΅ͦ ͨͦͭͣ͜ ͋ͯ͒ͯͭΈ 

͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟Ύ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͍͎͊ͫͤͦͦ͡ ͨͪͦΊͭͯ͟Σ ͪͦͪͦ͋͊͘͟ Ύ͎ͦͦ͟ 

͔͔ͨͪ͒͋͊;͔ͤ͊ ͍ ͔͙ͭͣ͊ͭ;ͤͦͣͯ ͨ͊ͤ͜͡ ό̅ͪ͊ͤ;ͯ͟ ͭ͊ ˥͙͊͡ͼΈ͙͚͟Σ нлмсύ.  

́͊ͦ͗͟ ͤ͊ ͯͪͫ͟͜ ͪͦͣ͘͜΅͔͙͚ͤ ͋ͦ͟͡ ζ˨͡Ύ ͙͙͍͙͒ͦͨͭ͡ͻηΣ ͔͒ ͣͦ͗ͤ͊ 

͚͙͙ͦͤ͊ͦͣͭͫ͘Ύ ͘ ͔͙ͣ͊ͭͪ͊͜͡ ͒͡Ύ ͔͒ͭ͊͡Έͤ͜΄͎ͦͦ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͍͙͍;͔ͤͤΎ ͔͙ͭͣ 

ͦͣͨ͟ΩΌ͔͙͚ͭͪͤ ͙͚͒͊ͤ͘ ͭ͊ ͋ͦ͟͡ ζˤ͔͙͒ͦͯͪͦ͜͟ηΣ ͔͒ ͣͦ͗ͤ͊ ͍͚͙͒ͤ͊ͭ͜ ͙ͨͦͫ͊ͤͤ͡Ύ 

ͤ͊ ͔͍ͨͤ͜ ͍͔͙͒ͦͯͪͦ͜͟ ;͙ ͙ͯͪͫ͟ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͙͍͒͜ ͙͚͒͊ͤͯ͘ ͭ͊ ͔ͨͦͭͪ͋Φ  

̂ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͍͙͍;͔ͤͤΎ ͍͙͊ͨͪͦͨͦͤͦ͊ͤ͘ͻ ͔ͭͣ ͯ;ͤ͜ ͍͙ͨͦͤͤ͜ ͙ͤ͊ͭ͘Σ ΅ͦ 

͔ͭ͊͟ ͦͣͨ͟ΩΌ͔͙͚ͭͪͤ ͙͚͒͊ͤ͘Τ ͪͦͪͤ͘͘͜Ύ͙ͭ ͍͙͙͒ ͙͚͒͊ͤͯ͘Σ ͍͙ͨͪ͊͊͡ ͭ͊ ͙͊ͦͤ͘͟ 

ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘Σ ͙ͪͦͯͣͭ͘͜ ͭ͊ ͍͙ͣͭ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͝ͻ ͨ͒͜ ;͊ͫ 

͙ͪͦͪͦ͋͘͟ ͍͎͊ͫͤͦͦ͡ ͙͚͒͊ͤͯ͘Τ ͨͦΎͫͤΌ͍͙͊ͭ ͍͒ͣͤͤͦͫͭ͜͜͜ ͣ͗͜ ͙ͨͪͤ͊͘;͔ͤͤΎ͙ͣ 

͍͙͍͒͜ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘ ͭ͊ ͝ͻ ͙͍ͦͫͦ͋ͦͫͭ͡Ύ͙ͣΤ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͎ͨͪͦͪ͊ͣͤ͜ 

͔͔͍͙ͫͪ͒ͦ΅͊ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͙ͨͪͤ͊͘;͔ͤͤΎ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͙͊ͫͤ͡ͻ ͔ͨͦͭͪ͋ ͭ͊ 

͙͍͔͚ͣͦ͗ͦͫͭ͡ ͔͔͍͙ͫͪ͒ͦ΅͊Τ ͍͙͙ͨͪͦͦ͒ͭ ͎͊ͤ͊ͦ͜͡͝ ͣ͗͜ ͫͯ;͙͙͊ͫͤͣ ͍͙͎͙ͣͦ͊ͣ ͒ͦ 

͙͚͒͊ͤͯ͘Σ ͍͙͙͊ͫͤͣ͡ ͔͒͜Ύ͙ͣ ͚ ͯͪ͊ͻ͍͍͙ͦͯ͊ͭ ͫͯ;͊ͫͤ͜ ͔͔ͭͤ͒ͤͼ͜͝ ͨ͒͜ ;͊ͫ 

͙ͪͦͪͦ͋͘͟ ͍͎͊ͫͤͦͦ͡ ͙͚͒͊ͤͯ͘Τ ͔͔͎ͨͪ͡Ύ͙͒͊ͭΣ ͍ͨͦͪͤ͜Ό͍͙͊ͭΣ ͔͎͙͋ͪ͊ͭ͘͜ 

͍͔͙͚ͫͭͦͪͤ ͙͚͒͊ͤ͘ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͎ͦ͋ͪ͊ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

͙ͨͪͤ͊͘;͔ͤͤΎΤ ͍ͫͭͦͪΌ͍͙͊ͭΣ ͦͨͪ͊ͼΈ͍͍͙ͦͯ͊ͭ ͭ͊ ͔͎͍͙ͪ͒͊ͯ͊ͭ ͍͊ͫͤͦͪͯ͡; 

͍͔͙͚ͫͭͦͪͤ ͔ͫ͘͟͜ ͙͚͒͊ͤͯ͘Τ ͍ͯͫ͒ͦͣ͜͡Ό͍͙͊ͭ ͤ͊͘;͔ͤͤΎ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘ 

ͯ ͙ͨͪ͊ͭ͟;͚ͤ͜ ͜ ͍ͨͤ͊͊͘͜͡Έ͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͙͙͒ͤΦ 

˨͡Ύ ͦ͋ΩΊ͙͍ͭͤͦͫͭ͟͜ ͦͼ͙ͤ͜͟ ͙ͪͦ͋ͦͭ ͺ͊ͯ͟͡Έ͙͍͎ͭ͊ͭͤͦͦ ͯͪͫͯ͟ ͙ͤ͊ͣ ͋ͯ͊͡ 

͍͔͔ͨͪͦ͒ͤ͊ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ-͒ͦͫ͒ͤ͊͜͡ ͪͦ͋ͦͭ͊Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύͦ͟͝ ͙ͣ 
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͍͙ͤ͊͘;͙͙͡ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͎ͭ͊ͦͦ͟ ͺ͊ͯ͟͡Έ͙͍͎ͭ͊ͭͤͦͦ ͯͪͫͯ͟ 

ͯ;ͤΎ͙ͣ ͨͪͦͺ͜͡Έͤͦ͝ ΄͙ͦ͟͡Φ  

˽͔͔ͪ͒ ͨͦ;͊ͭͦͣ͟Σ ͊ ͭ͊ͦ͗͟ ͨͫ͜͡Ύ ͍͔͊ͪ͘΄͔ͤͤΎ ͍͙͍;͔ͤͤΎ ͯͪͫͯ͟ ͙ͤ͊ͣ 

͋ͯͦ͡ ͍͔͔ͨͪͦ͒ͤͦ ͔͍ͭͫͭͯ͊ͤͤΎ ͯ;͍ͤ͜ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͨ͊ͭ͡ͺ͙ͦͪͣ DƻƻƎƭŜ 

/ƭŀǎǎǊƻƻƳΣ Ύ͔͟ ͣ͊ͦ͡ ͤ͊ ͔ͣͭ͜ ͔͔͍͙͙ͨͪͪͭ͜ ͍͔ͪͤ͜Έ ͔͔ͨͦͨͪ͒ͤΈͦ ͍͊ͫͦ͘Ί͙ͤͻ ͤ͊ͤ͘Έ 

ͭ͊ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͎ͦ͋ͪ͊ͤͦͦ ͯͪͫͯ͟Σ ͯͪ͊ͻ͍ͦͯΌ;͙ ͤ͊ͤͤ͘ΎΣ ͔͔͙ͤͭͪͫ͜Σ ͔͙ͨͦͭͪ͋Σ ͊ 

ͭ͊ͦ͗͟ ͍͔ͪͤ͜Έ ͙ͦͫͦ͋ͫͭͫͤͦ͜͝ ͙͍ͣͦͭ͊ͼ͜͝ ͒ͦ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

ͯ;͍ͤ͜Φ ͔͍́ͫͭͯ͊ͤͤΎ ͍͟͡Ό;͊ͦ͡ ͙ͨͭ͊ͤͤΎ ͘ ͔͔ͨͦͨͪ͒ͤΈͦ ͍͙͍;͔͙ͤͻ ͔ͭͣ ͯ;ͤΎ͙ͣΣ 

Ύ͟͜ ͦ͋ΩΊ͒ͤ͊ͤ͜ ͍ ͔ͦ͒ͤ ͔͎͍͔ͤͭͪͦ͊ͤ͜ ͙͍ͦͨͭͯ͊ͤͤΎ όˣ͙͍ͦ͟Σ нлмоύΦ   

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͎͙͙͒͊ͤͦͫͭ͜͟ ͍ͪͤ͜Ύ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͯ ͍͙͎͡Ύ͒͜ 

͎͙͒͊ͪ͊ͣ͜ ό͙ͪͫΦ нύΦ 

 
˾͙ͫΦ нΦ ˽͍ͦͪͤ͜ΎͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍ͪͤ͜Ύ ͤ͊ͤ͘Έ ͯ;͍ͤ͜ ͒ͦ ͨͦ;͊ͭͯ͟ ͭ͊ ͨͫ͜͡Ύ 

͍͔͊ͪ͘΄͔ͤͤΎ ͍͙͍;͔ͤͤΎ ͯͪͫͯ͟ ζ˻͍͙ͫͤͦ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘η 

 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˻͔ͭ͗Σ 

ͣͦ͗ͤͦ ͙͙ͪͦ͋ͭ͘ ͍͙͍ͫͤͦͦ͟Σ ΅ͦ ͔͔ͨͪ͒ ͍͙͍;͔ͤͤΎͣ ͯͪͫͯ͟ ζ˻͍͙ͫͤͦ 

ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘η ͙͒ͤ͊ͣ͊͜͟ ͙͍͊ͭͤͦͫͭ͟͜ ͯ;͍ͤ͜ ͋ͯ͊͡ ͙͒ͦͫͭΈ ͙ͤ͘Έͦ͟ΌΣ ͊ 

͍͔ͪͤ͜Έ ͤ͊ͤ͘Έ ς ͔͔͚ͫͪ͒ͤ͜Φ ˽͔ͪͦͭΣ ͯ ͻͦ͒͜ ͍͙͍;͔ͤͤΎ ͭ͊ ͨͦ ͍͔͊ͪ͘΄͔ͤͤΌ ͯͪͫͯ͟ 

ͯ;ͤ͜ ͙ͫͭ͊͡ ;͊ͫͭ͜΄͔ ͼ͍͙͙͊ͭͫ͜͟Ύ ͦͣͨ͟ΩΌ͔͙ͭͪͤͣ ͙͚͒͊ͤͦͣ͘Σ ͘͜ ͍͔͊͒ͦͦͤͤ͘͡Ύͣ 

͍ͫͭͦͪΌ͍͙͊ͭ ͍͊ͫͤ͜͡ ͙͚͔͒͊ͤͪͫ͘Έ͟͜ ͔͔͔͙ͣͤͭ͡ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

ͼ͙ͺ͍͙ͪͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͭ͊ ͚ͦͤ͊ͤ͡ ͔͔͍͙ͫͪ͒ͦ΅Σ ͋ͯͦ͡ ͨͦͣͭͤͦ͜Σ ΅ͦ ͍͔ͪͤ͜Έ 

͙͍ͣͦͭ͊ͼ͜͝ ͒ͦ ͍͙ͫ͊ͣͦͦͫͭ͜ ͪͫ͘͜Σ ͊ ͙ͭͣ ͙ͫ͊ͣͣ ͜ ͍͙ͨ͒͜΅͙͍ͫΎ ͍͔ͪͤ͜Έ ͤ͊ͤ͘Έ ͯ;͍ͤ͜Φ 

͔̇ ͨͦΎͫͤΌΊͭΈͫΎ ͙ͭͣΣ ΅ͦ ͯͪͫ͟ ͣ͊Ί ͍ͫͭͪͯͭͯͪͦ͊ͤͯ͟ ͺͦͪͣͯ ͍ͤ͊;͊ͤͤΎΣ ͍͒ͦͦ͘͡ΎΊ 

͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ͤ͊;͊͡Έͤ͜ ͔͙ͣ͊ͭͪ͊͜͡ ͋ͯ͒Έ-͔͒ ͜ ͋ͯ͒Έ-͙ͦ͟͡Σ ΅ͦ ͨͦͪ͊͟΅ͯΊ 

͍͙ͯͣͦ ͒͡Ύ ͍͊ͫͦ͘ΊͤͤΎ ͣͫͭͯ͘͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͭ͊ ͦͪ͘͜Ί͍͙͚ͤͭͦ͊ͤ ͤ͊ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ͤͦͭͤ͜͜ͻ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ΅ͦ ͤ͊͘;ͤͦ 

͍͙ͨ͒͜ ΅ͯΊ ͔͔ͤͭͪͫ͜ ͒ͦ ͍ͤ͊;͊ͤͤΎΦ  
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˶˱́˩˾ˢ́̂˾ˢ 
ˣ͙͍ͦ͟Σ ˤΦ ̑ Φ όнлмоύΦ ̆ͣ͊ͪͤ͊ ͦͣͨ͟ϥΌ͔ͭͪͤͦ-͔ͭͻ͎ͤͦͦ͜͡;ͤ͊ ͨ͊ͭ͡ͺͦͪͣ͊ ͍͙͒ͪͭͦ͜͟͝ ͍͙ͦͫͭ͜ ͭ͊ 

͍͍͙͚͒ͨͦ͒ͤ͜͜ ͍͙ͪͦͭͦ͘͟ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔ͭͻ͎ͤͦͦ͜͡;ͤͦ͝ ͍͙͋ͯ͒ͦ ͭ͜-͍ͨ͒ͪͦ͒͘͜͜͜͡ 

͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ ͔́ͦͪ͜Ύ ͜ ͙ͨͪ͊ͭ͊͟͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͫͦͼ͊͜͡Έ͙͙ͤͣ ͙͔͙ͫͫͭͣ͊ͣΣ мΣ 

83-98 (Bykov, V. (2013). Cloud computer-technology platform of open education and 

appropriate development of organizational and technological structure of it 

departments of educational establishments. Theory and practice of social systems 

management, 1, 83-98. 

ˬ͊͒͊͟͡Σ ˸Φ ˱ Φ όнлммύΦ ˿͙͔ͫͭͣ͊ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔ͭ͡Ύ ͒ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-

ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜Φ ˹͍͙͚͊ͯͦ͟ ;͙͊ͫͦͨͫ ˹˽̂ ͔ͣͤ͜͜ 

˸˽ ˨͎͍ͪ͊ͦͣ͊ͤͦ͊Φ ˿͔ͪ͜Ύ нΦ ˴ͦͣͨΩΌ͔ͭͪͤͦ-ͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͙͔͙ͫͫͭͣ ͍ͤ͊;͊ͤͤΎΣ мм 

(18), 3-16 (Zhaldak, M. I. (2011). System of teacher training for the use of information 

and communication technologies in the educational process. Scientific journal of NPU 

named after M.P. Drahomanov. Series 2: Computer-based learning systems, 11, 3-16. 

˴ͯ͒ƛͤΣ ˢΦ ˽ Φ όнллфύΦ ͔́ƻ͔͙ͪͭ;ͤƛ ͙͊ͫ͊͒͘ ͨƛ͎͒ƻͭƻ͍͙͟ ͍͙͊͒͊͟͡;͊ ͙͒ͫͭ͊ͤͼƛ͚ͤƻ͎ƻ ͍ͤ͊;͊ͤͤΎΦ 

˹͊ͯ͟ƻ͍͙͚ ;͊ͫƻ͙ͨͫ ˹͊ͼƛƻͤ͊͡Έͤƻ͎ƻ ͔͎ͨ͒͊ƻ͎ƛ;ͤƻ͎ƻ ͯͤƛ͍͔͙͔ͪͫͭͭͯ ƛ͔ͣͤƛ ˸Φ ˽Φ 

˨͎ͪ͊ƻͣ͊ͤƻ͍͊Φ ˿͔ͪƛΎ рΥ ˽͔͎͒͊ƻ͎ƛ;ͤƛ ͙ͤ͊ͯ͟Υ ͔ͪ͊͡ƛ͝ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟Σ ˤ͙ͨΦ муΣ 125-131 

(Kudin, A. P. (2009). Theoretical bases of preparation of the teacher of remote teaching. 

Scientific Journal of the National Pedagogical University named after M.P. Dragomanova. 

Series 5: Pedagogical sciences: realities and prospects. Vol. 18, 125-131). 

˹͍͊;͊͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ мл-1м ͊ͫ͟͡Φ ˾͍͔ͤ͜Έ ͫͭ͊ͤ͒͊ͪͭͯΦ ˸͔͍ͤͫͭͪͫͭͦ͜͜ 

͍͙ͦͫͭ͜ ͭ͊ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝Φ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ https://mon.gov.ua/ua/osvita/zagalna-

serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv (Curricula 

for grades 10-11 class. Ministry of Education and Science of Ukraine. Retrieved from: 

https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-

programi/navchalni-programi-dlya-10-11-klasiv). 

˹͍͊;͊͡Έͤ͊ ͎ͨͪͦͪ͊ͣ͊ ͘ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟ р-ф ͊ͫ͟͡Φ ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͍͙ͦͫͭ͜ ͭ͊ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝Φ 

˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-

programi/navchalni-programi-5-9-klas (Curricula for grades 5-9 class. Ministry of 

Education and Science of Ukraine. Retrieved from: 

https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-

programi/navchalni-programi-5-9-klas). 

˽͎͒ͦͪͤ͊͜, ́Φ ʕ Φ όнлмуύΦ ͔͔͙́ͦͪͭͦ͟-͔͙ͣͭͦ͒;ͤ͜ ͙͊ͫ͊͒͘ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ 

͙͙ͨͪͪͦ͒ͤ;ͦ-͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ 

ͤ͜ͺ͙͍͎ͦͪͣ͊ͭͦ͊ͤͦͦ͘ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ (͙͒ͫΦ Χ ͒ͦͭ͟. ͨ ͔͒. ͤ͊ͯ͟Υ моΦллΦлн)Φ ˴͙͍͝ 

(Pidhorna, T. V. (2018). Theoretical and methodological subjects of preparation new 

teachers on natural-mathematical disciplines for their professional activity in 

conditions of informatization in the educational process (DSc thesis). Kyiv). 

͔́ͻ͎ͤͦͦ͜͡͝ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͙͚͒͊ͤͯ͘Φ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ https://pns.hneu.edu.ua/pluginfile. 

php/112721/mod_resource/content/2/%D1%821.pdf (Computer design technologies. 

Retrieved from: https://pns.hneu.edu.ua/pluginfile.php/112721 

mod_resource/content/2/%D1%821.pdf). 

̅ͪ͊ͤ;ͯ͟, .ʕ ˸ Σ ˥͙͊͡ͼΈ͙͚͟, .˻ ʕ Φ όнлмсύΦ ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͻ͙ͣ͊ͪͤͻ ͔͍͍ͫͪͫ͜͜ ͯ ͍ͤ͊;͊͡Έͤͦͣͯ 

ͨͪͦͼ͔ͫ͜Φ ˹͍͙͚͊ͯͦ͟ ;͙͊ͫͦͨͫ ˹˽̂ ͔ͣͤ͜͜ ˸˽ ˨͎͍ͪ͊ͦͣ͊ͤͦ͊Φ ˿͔ͪ͜Ύ нΥ ˴ͦͣͨΩΌ͔ͭͪͤͦ-

ͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͙͔͙ͫͫͭͣ ͍ͤ͊;͊ͤͤΎΣ муΣ 39-42 (Franchuk, V.M., Halytsky, O. V. (2016). 

https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-5-9-klas
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-5-9-klas
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-5-9-klas
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-5-9-klas
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The use of cloud services in the educational process. Scientific journal of NPU named 

after M.P. Drahomanov. Series 2: Computer-based learning systems, 18, 39-42). 
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SUMMARY 
Korets Mykola, Symonenko Ekaterina. Development of an optional course on the 

fundamentals of computer design for specialized school students. 
The article is devoted to the development and implementation of an optional course 

on the basics of computer design for students of specialized schools. The role and place of 
computer design in the computer training of students of the specialized school are 
determined. The structure and content of this course have been developed and scientifically 
substantiated. The importance of development and implementation of optional courses in 
the educational process for students of the specialized school is revealed. 

The main tasks of informatization of the educational process, including creation of 
favorable conditions for students, realization of their intellectual potential through 
introduction of information and communication and pedagogical technologies using the 
principles of computer design are highlighted. 

It is concluded that before studying the course άFundamentals of Computer Designέ 
the dynamics of student activity was quite low, and the level of knowledge ς average. 
However, during the study and at the end of the course students became more interested in 
computer design, with pleasure created their own design elements using digital technologies 
and online environments, it was noticeable that the level of motivation for self-education 
increased, and thus increased knowledge of students. This is due to the fact that the course 
has a structured form of learning, allows to use learning materials anywhere and anytime, 
which improves the conditions for learning the content of educational material and focuses 
on the use of new information and communication technologies, which significantly increases 
interest in learning. 

Key words: information society, computer design, optional course, curriculum, 
specialized school. 
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ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˴ͦ͗ͤ͊ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͍ͦͦ͒͜͡Ί ͔ͪͫͯͪͫͦͣ 

ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ͔͊͡ ͔ͤ ͍͙͊͗͒͘ ͍ͯͫ͒ͦͣ͜͡ΌΊ ͚͎ͦͦ ͼͤͤͫͭ͜͜Έ 

͒͡Ύ ͯͫͨ͜΄ͤͦ͝ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͍ ͫͦͼͯͣ͜͜Φ ˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͔͔͙ͫͭͭ;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ 

ͭ͊ ͻͯ͒ͦ͗ͤΈͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͍ͫ͜ͻ ͍ͪͤ͜Ύͻ ͍͙ͦͫͭ͜ ͙ͨͦ͊ͤ͊͟͟͡ ͍͙͙ͫͭͦͪͭ ͍͙ͯͣͦ ͒͡Ύ 

͍͙ͤ͊͘;͔ͤͤΎ ͙ͦͫͦ͋ͫͭͫͭ͜Ό ͦͪ͜Ί͙͍ͤͭͪ͜Σ ͣͫͭͯ͘͜ ͭ͊ ͍ͫͨͦͫͦ͋͜ ͙͗ͭͭΊ͍ͭͦͪ;ͦͫͭ͜Σ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ Ύ͊͟ ͍ͦ͋ͯͣͦ͡ΌΊ ͝͝ ͫ͊ͣͦ͊ͭͯ͊͊͘͟͜͡ͼ͜Ό ͍ ͫͦͼͯͣ͜͜Φ  

˽͙ͪͯ͡;͔ͤͤΎ ͙͙͙͒ͭͤ ͒ͦ ͍ͫͭͯ͜ ͻͯ͒ͦ͗ͤΈͦ͝ ͯ͟͡Έ͙ͭͯͪ Ί ͍͙͙ͤ͊ͤͣ͘ 

͙͔ͨͪͦͪͭͭͦͣ͜ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜Σ ͦͫ͟͜͡Έ͙͟ ͙͔ͣͫͭͼ͍ͭͦ Ί ͫͺ͔ͪͦΌ ζ͍͙ͫͦͦ͟͝ 

ͯ͟͡Έ͙ͭͯͪηΣ Ύ͊͟ ͒ͦͫͭͯͨͤ͊ ͚ ͍͙͒ͪͭ͊͜͟ ͙͙͒ͭͤ͜ ͒͡Ύ ͍ͦͫͦΊͤͤΎ όˢΦ x ͎ͦͯ΄Σ 

˹Φ ˥ ͍͙͊ͪ΄Σ ˻Φ ˨ ͍ͪͦͤͦ͊Σ ˻Φ ˴ ͦͤͦͤͦ͟Σ ˥Φ ˿ ͯͻ͍ͦͪͯͦ͊͟Σ ˾Φ ̉ ͯͣ͜;͔͍͊ ͭ͊ ͤ͜ΦύΦ  

˸͙͔ͫͭͼ͍ͭͦ Ύ͟ ͫͨͦͫ͋͜ ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͍ͨͤ͊͊ͤͤ͘͜Ύ ͚ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍ͫͭͯ͜Σ 

͍͔ͪ͘͜ͼΈ ͍ͭͦͪ;ͦ͝ ͙͍͊ͭͤͦͫͭ͟͜ ͡Ό͙͙͒ͤΣ ͔ͨͪͫͦͤ͊͊͘͜͡ͼ͜͝ ͭ͊ ͺ͊ͭ͟ ͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎ 

͙ͦͫͦ͋ͫͭͦͫͭ͜ Ί ͤͦͫ͜Ίͣ ͙͍͙ͦͫͦ͋͡ͻ ͤ͊ͤ͘ΈΦ ˻͍ͦͦ͒ͤͤ͜͡Ύ ͼ͙͙ͣ ͤ͊ͤͤ͘Ύ͙ͣ ͎͋͊͊͘;ͯΊ 

͒ͯͻ͍͙͚ͦͤ ͍ͫͭ͜ ͡Ό͙͙͒ͤΣ ͨͪͦ͋ͯ͒͗ͯΊ ͍ͭͦͪ;͙͚ ͔ͨͦͭͤͼ͊͜͡Σ ͪͦ͘΄͙ͪΌΊ ͫͺ͔ͪͯ ͝͝ 

͍ͭͦͪ;ͦ͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ͫ͊͒͊͟͡Ί ͍ͦͫͤͦͯ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ 

ͯ͟͡Έ͍ͭͯͪͦͭͦͪ;ͦͫͭ͜ όˣΦ s ͤ͊ͤΈΊ͍Σ ˸Φ x ͔ͪ͒ΎΊ͍Σ ˱Φ x ͔ͻΣ ̑Φ x ͦͪΊ͍Σ ˶Φ ʕ ͙͎ͦͭͫΈ͙͚͟Σ 

˸Φ ˴ ͎͊͊ͤΣ ˻Φ ˴ ͙͍ͪͼͯͤΣ ˶Φ ˶ ͔͍;ͯ͟Σ ˤΦ ˾ ͔͔ͦͣͤͼΈΣ ˶Φ ˿ ͍͙ͭͦͦ͡;Σ ˣΦ ͍̑ͫͦ ͭ͊ ͤ͜Φύ 

ό˴ͦͤͦͤͦ͟Σ нллоύΦ 

̂ ͙ͤ͘ͼ͜ ͔͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ ͙͙͙͒ͭͤ ͍͙ͤ͊͘;͔ͤ͜ ͻͯ͒ͦ͗ͤΈͦ-͙͍ͨͪͦ͒ͯͭͤ͊͟Σ 

͔ͫͤͫͦͪͤͦ-͍ͨͤ͊͊͘͜͡Έͤ͊Σ ͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟ ͭͦ΅ͦΦ ˽͔ͦͭͪ͋ͤ͜ ͔͔͙͔ͨͪͦͫͣͫͤͤ͡Ύ 

ͣͫͭͯ͘͜ ͻͯ͒ͦ͗ͤΈͦ͝ ͍͙ͦͫͭ͜ ͯ ͍͔ͭͦͪ͟͜ ͔͔͙ͫͭͭ;͎ͤͦͦ ό͔ͫͤͫͦͪͤͦ-͔ͨͪͼ͔͙͍͎ͨͭͤͦͦύΣ 

͔ͣͦͼ͚ͤͦ͜-;ͯͭͭΊ͍͎ͦͦ ͍ͦͫͦΊͤͤΎ ͙͙͒ͭͤͦΌ ͔ͪ͊͡Έ͎ͤͦͦ ͍ͫͭͯ͜Σ ͍͙ͤ͊͘;͔ͤͤΎ 

͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͭ͊ ͔͙ͣͭͦ͒;͙ͤͻ ͊ͫ͊͒͘ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔ͭͻ͎ͤͦͦ͜͡͝ ͔ͪ͊͊͘͜͡ͼ͜͝ 

͔͔͎ͦͣͨͭͤͭͤͫͤͦͦ͟͜ ͨ͒͜ͻͦ͒ͯ ό˸͊ͯͪ͘Σ нлмтύΦ 

̂ ͤ͊΄͙ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͊ͭͯ͊ͯ͘͟͜͡ΊͭΈͫΎ ͔ͨͪͦ͋ͣ͊͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ 

͒ͦ΄͟͜ ͡Έ͙͍ͤ͟͜ ͍ͦͫͤͦ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ Ύ͟ ͔͎͍ͤͭͪͦ͊ͤͦ͜͝ 

ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͒ͦͫΎ͎͔ͤͤΈ ͙͙͙͒ͭͤ ͍ ͯ͟͡Έͭͯͪͦ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͫͨͦͫͦ͋͊͘ 

͍ͨͤ͊͊ͤͤ͘͜Ύ ͍ͫͭͯ͜ ͭ͊ ͔͔ͫ͋ ͍ ͤΈͦͣͯΣ ͊ ͔ͫ͊ͣ ς ͯ ͯ͟͡Έ͍͔ͭͯͪͦͭͦͪͤͤ͜Φ ˲͝ ͍͙ͪ͜΄͔ͤͤΎ 

͍͔͔ͦ͋ͯͣͦͤ͡ ͔͙ͦͤͪͭ͊͘͟͟ͼ͜ΊΌ ͣͫͭͯ͘͜ ͻͯ͒ͦ͗ͤΈͦ͝ ͍͙ͦͫͭ͜Σ ͔͔͔͔ͨͪͤͫͤͤΎͣ ͊͟ͼ͔ͤͭͯ 

ͤ͊ ͙͍͔͊ͭͤ͟ ͙͔ͣͫͤͤ͡Ύ ͙͙͙͒ͭͤ ͭ͊ ͙͒ͦͫ͒ͤ͜͡ͼΈͯ͟ ͍͔ͨͦ͒ͤͯ͜͟ ͍ ͨͤ͊ͤͤ͘͜͜ ͔ͪ͊͡Έ͎ͤͦͦ 

͍ͫͭͯ͜ ͭ͊ ͚͎ͦͦ ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍ ͙͔ͣͫͭͼ͍ͭ͜Τ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 

͎͊ͫͦͦ͟͜͜͡;͎ͤͦͦ ͭ͊ ͎͔͔͔͍͙ͪͣͤͭ;͎ͤͦͦ ͨ͒͜ͻ͍ͦ͒͜ ͯ ͪͦͪͦ͋͘ͼ͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 
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͔ͭͻ͎͚ͤͦͦ͜͡Σ ͔͍͙͊͒͊ͭͤ͟ͻ ͔ͨͦͭͪ͋͊ͣ ͭ͊ ͙͍ͣͦ͗ͦͫͭ͡Ύͣ ͙͙͙͒ͭͤ ͍ ͍ͦͫͦΊͤͤ͜ ͔ͤΌ 

ͯ͟͡Έͭͯͪͦ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͍ͫͨͦͫͦ͋͜ ͨͤ͊ͤͤ͘͜Ύ ͍ͫͭͯ͜Σ ͺͦͪͣ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;͎ͤͦͦ 

͍ͭͦͪ;͎ͦͦ ͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎ ͍ ͤΈͦͣͯ ό˸͙ͤ΄͔ͤͦ͟ ͭ͊ ͤ͜ΦΣ нлмфύΦ 

˥͊ͯ͘͡Έ ͻͯ͒ͦ͗ͤΈͦ͝ ͍ͭͦͪ;ͦͫͭ͜Σ ͍ͦ͋ͪ͊ͦͭͦͪ͘;͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͔͚͒ͭ͜ 

͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ΄͙ͪͦͦ͟ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͍ ͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 

͔͒ͦͫ͒͗ͤͤ͜͡ΎͻΦ ̂;͔ͤ͜ ͍͒ͤ͊͘͜;͊ΌͭΈΣ ΅ͦ ͙͙͒ͭͤ͊Σ Ύ͊͟ ͎͔ͨͪ͊ͤ ͙ͪͦͯͣͭ͘͘͜Σ ͍͒͜;͙ͯͭ 

͍͔͊ͨͪͦͨͦͤͦ͊ͤ͘ ͚͝ ͙͔ͣͫͭͼ͍ͭͦΣ ͍ͦ͒ͤͦ;͊ͫ ͍ͤ͊;͊ΊͭΈͫΎ ͍ͭͦͪ;ͦͫͭ͜ όˤΦ ̐ ͔͘͜͟Ί͍͊Σ 

˹Φ ˭ ͯ͋͊ͪΊ͍͊Σ ˶Φ ˴ ͦͣͨ͊ͤͼ͔͍͊Σ ˾Φ ̉ ͯͣ͜;͔͍͊ ͭ͊ ͤ͜ΦύΦ  

ˣ͍͙͙͊ͦͣ͘ ͨͦͤΎͭͭΎ͙ͣ ͔͔͎ͦͣͨͭͤͭͤͫͤͦͦ͟͜ ͨ͒͜ͻͦ͒ͯ ͍;͔ͤ͜ ͍͙ͤ͊͘;͊ΌͭΈ 

ζ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈηΣ ζ͔͔ͦͣͨͭͤ͟ͼ͜ΌηΣ ζ͟͡Ό;͍ͦ͜η ͭ͊ ζ͔͔ͨͪ͒ͣͭͤ͜η ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Φ 

˿ͯͭͤͫͭ͜Έ ͔͔͎ͦͣͨͭͤͭͤͫͤͦͦ͟͜ ͨ͒͜ͻͦ͒ͯ ͍ ͒ͦ΄͟͜͡Έ͚ͤ͜ ͍ͦͫͭ͜͜ ͭ͊ ͨͦ;͍͚͊ͭͦ͟͜ ΄ͦ͟͜͡ 

͍͙ͤ͊͘;͊Ί ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͚ ͍͙ͪͦͭͦ͘͟ 

͟͡Ό;͍͙ͦͻ ό͍͙͋͊ͦ͘ͻύ ͜ ͔͔͙ͨͪ͒ͣͭͤͻ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟ ͤ͊ ͨ͒͐ͪͯͤͭ͜͜ ͍ͦͦͦ͒ͤͤ͜͡Ύ 

͙͙͒ͭͤͦΌ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ͙ͣ ͍ ͔͍͚ͨͤ͜ ͎͊ͯ͘͜͡ ͤ͊ͤ͘Έ ͭ͊ ͫͺ͔ͪ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ό́Φ x ͚͊͋͊ͪ͊Σ 

˥Φ x Ί͡ΊͤΈ͊͟Σ ˹Φ x ͋͜͜͟Σ ˹Φ ˥ ͍͙͊ͪ΄Σ ˢΦ ˱ ͍͔ͪ΄͙ͤΈΣ ˥Φ ˿ ͯͻ͍ͦͪͯͦ͊͟ ͭ͊ ͤ͜ΦύΦ 

̂ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͒ͦ΄͟͜͡Έ͙͍ͤ͟͜ ͍ͤ͊ͯͦ͟ͼ͜ 

͍͙ͤ͊͘ΌͭΈ ͫ͊͒ͤͫͭ͟͜͡Έ ͜ ͎͎͋͊͊ͭͦͪ͊ͤͤͫͭ͜Έ ͼΈ͎ͦͦ ͨͦͤΎͭͭΎΦ ̂ ͤΈͦͣͯ 

ͫͦͤ͟ͼ͔͍ͤͭͪͦ͊ͤ͜ ͍ͫ͜ ͤ͊ͤͤ͘Ύ ͚ ͍͙ͤ͊;͙͟ ͙͙͙͒ͭͤΣ ͍͊ͫͦ͘Ίͤ͜ ͯ ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎ 

ͭ͊ ͝͝ ͦ͋ͤ͊ͤͫͭ͘͜͜Έ ͯ ͙͔ͣͫͭͼ͍ͭ͜Φ ˽͙͙ͦ͊ͤ͘͟͟ ͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͭ͊ ͝͝ ͍ͪͤ͜͜ 

͍͔ͦ͋ͯͣͦͤ͜͡ ͍͍͙͙ͦͣ͜͟ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣ ͙͙͙͒ͭͤ όˤΦ ˥ ͍ͯͪ͗͊ͨͦ͊Σ ˻Φ ˸ ͔͜͟͡-

˽͊΄͊Ί͍Σ ˩Φ ́ ͦͪ΄͙͍ͦ͊͡ ͭ͊ ͤ͜ΦύΦ 

˿ͯ;͊ͫͤ͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͔͚͒ͭ͜ 

͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈ ͔͎ͤͭͪ͊͜ͼ͜Ό ͙͔ͣͫͭͼ͍ͭΣ ͍͔ͫͭͦͪͤͤΎ ͨͦ͜͡ 

ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͍͙͍ͪͦ͊͘͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͭ͊ ͙͍͊ͭͤͯ͟ ͍͊͘Ίͣͦ͒͜Ό ͔͎͎ͨ͒͊ͦ͊ ͘ 

͙͙͒ͭͤͦΌ ͍ ͤΈͦͣͯΣ ͍͒͋ͪ͜͜ ͍͙͋͊ͦ͘ͻ ͤ͊ͤ͘Έ ͘͜ ͔ͭͦͪ͜͝ ͍ͦ͋ͪ͊ͦͭͦͪ͘;͎ͦͦ ͙͔ͣͫͭͼ͍ͭ͊ 

ͭ͊ ͤ͊͒͊ͤͤΎ ͙͙͒ͭͤ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͙ͤ͊͋ͯ͊ͭ ͍͒ͦͫ͒ͯ͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͒ͦ͋ͯͭ͘ͻ 

ͤ͊ͤ͘Έ ͯ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦͣͯ ͍͙͔ͫ͊ͣͦͪ͊͗ͤͤ͜ ό˻Φ ˨ ͍ͪͦͤͦ͊Σ ˢΦ ˱ ͍͔ͪ΄͙ͤΈΣ 

˥Φ ˿ ͯͻ͍ͦͪͯͦ͊͟Σ ˶Φ ̊ ͯ͡Έ͎͊Σ ˶Φ ̒ ͤͼͯͪ ͭ͊ ͤ͜ΦύΦ ͦͨͪ͊ͼΈ͍ͦͯΊͭΈͫΎ ͔ͭͦͪ͜Ύ 

͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ Ύ͟ ͙͍ͦͫͦ͋ͦ͡͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͎͎ͨ͒͊ͦ͊Σ Ύ͊͟ ͔͔͍ͨͪ͋ͯ͊Ί ͍ 

ͭͫͤͦͣͯ͜ ͍͘ΩΎͯ͘͟ ͘ ͨͪͦͼ͔͙ͫ͊ͣ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎΣ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟Σ 

͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͙͙͙͒ͭͤ ό˻Φ ˥ ͊ͣ͊ͤ͘Σ ˹Φ ˱ ͍͍͊ͤͦ͊Σ ˢΦ ˸ ͊ͫͦͯ͡Σ ́Φ ˸ ͔ͪͼ͍͊ͦ͊͡Σ 

˿Φ ˾ ͦΎ͍ͦ͊͟͡Σ ́Φ ˾ ͎ͦ͊͡Έ͍ͦ͊Σ ˱Φ ̒ ͣ͊ͤͫ͟͜Έ͊͟ ͭ͊ ͤ͜ΦύΦ 

˻ͪ͜Ίͤͭ͊ͼ͜Ύ ͎ͨͪͦͪ͊ͣ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͔͎͍͔ͤͭͪͦ͊ͤ͜ ͍͙͍;͔ͤͤΎ 

͙͔ͣͫͭͼ͍ͭ͊ ͊ͭͯ͊ͯ͘͟͜͡Ί ͔ͨͪͦ͋ͣͯ͡ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔͚͒͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͎͔͔͔͍͙͙ͪͣͤͭ͟ 

ό̊Φ s ͣͦͤ͊΄͍͜͜͡Σ ˤΦ ˿ ͊ͫͭ͡Έͦͤͤ͜ύΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͦͫͤͦ ͻͯ͒ͦ͗ͤΈͦ-͎͔͔͔͍͙ͪͣͤͭ;ͤͦ͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ Ύ͟ ͊ͭͤͦͫͭ͘͜ ͙͙͙͒ͭͤ ͒ͦ ͙͔ͦͫͣͫͤͤ͡Ύ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͻͯ͒ͦ͗ͤΈ͎ͦͦ 

͔ͭͫͭͯ͟ ͙ͣͯ͘;͙ͤͻΣ ͻ͔͎ͦͪͦͪ͊ͺ͜;͙ͤͻΣ ͍ͦ͋ͪ͊ͦͭͦͪ͘;͙ͻ ͭ͊ ͤ͜΄͙ͻ ͍͍ͭͦͪ͜ ͙͔ͣͫͭͼ͍ͭ͊ 

ό˹Φ ˥ ͍͙͊ͪ΄Σ ˻Φ ˨ ͍ͪͦͤͦ͊ύΤ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎͍ͨ͒͊ͦ͜ ͒ͦ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͍ͣͤ͜Έ 
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͎͔͔͔͍͙ͪͣͤͭ;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡ ͻͯ͒ͦ͗ͤ͜ͻ ͔͍ͭͫͭ͟͜ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͙͔ͣͫͭͼ͍ͭ͊ 

ό˱Φ ˶ ͔͍͙ͼΈ͊͟Σ ˨Φ ˶ ͫͯͤ͜Σ ˻Φ ˶ Ύ΄͔ͤͦ͟Σ ˶Φ ˿ ͔͍ͭͨ͊ͤͦ͊ ͭ͊ ͤ͜ΦύΦ 

˭͍ͣͫͭͦ͊͜ ͫͯͭͤͫͭ͜Έ ͨͦͤΎͭΈ ζͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈηΣ ζ͍͋͊ͦ͘͜ 

ͤ͊ͤͤ͘Ύη ͘ ͍ͦ͋ͪ͊ͦͭͦͪ͘;͎ͦͦ ͙͔ͣͫͭͼ͍ͭ͊Σ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͨͪͦͼ͔ͫͯ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͭ͊ ͔͙ͣͭͦ͒;ͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͚͎ͦͦ 

͍ͫͯͨͪͦͦ͒ͯ ͙͊͘͡΄͊ΌͭΈͫΎ ͊ͭͯ͊͟͡Έ͙͙ͤͣ ͒͡Ύ ͍ͤ͊ͯͦͦ͟͝ ͙ͪͦͪͦ͋͘͟Φ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͍͙͍͔ͫͭͤͤ͜͡Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔͙ͣͭͦ͒;͙ͤͻ ͊ͫ͊͒͘ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͦͫͤͦ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍ ͔͚͒ͭ͜ ͫͭ͊ͪ΄͎ͦͦ 

͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˽͒͜ ;͊ͫ ͍͎ͤ͊ͯͦͦͦ͟ ͨͦ΄ͯͯ͟ ͍͙͙͍͍͍ͦͪͫͭͦͯ͊ͫ͟Ύ 

͔ͦͣͨͫ͟͟͡ ͔͍ͣͭͦ͒͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͟͜ ό͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ 

͍ͨͦͪͤ͜ΎͤͤΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ͭͦ΅ͦύ ͒͡Ύ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 

͔͔͒͗ͪ͡Σ Ύ͟͜ ͙͍ͪͦͪ͊͘͟ΌͭΈ ͍͒ͦͫ͒͗ͯ͊ͤͯ͜͡ ͔ͨͪͦ͋ͣͯ͡Τ ͍ͨͦͪͤ͜Ύ͡Έͤͦ-͙ͫͭͦͪ͜;͙͚ͤΣ 

΅ͦ ͍͙͍͒ͦͦ͘͡ ͍͙ͤ͊͘;͙͙ͭ ͙͊ͫ͊͒͘ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͦͫͤͦ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͔͚͒ͭ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Φ  

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˤ͙͍;͔ͤͤΎ ͦ͋ΩΊ͙͍͙ͭͤ͟ͻ ͨͪͦͼ͔͍ͫ͜ 

͙͙ͨͪ͊ͭ͟͟ ͨͦ͊͊ͦ͘͟͡Σ ͨͦ-͔ͨͪ΄͔Σ ΅ͦ ͦ͘͜͡Έ͍ͦ͊ͤͫͭ͜Έ ͔͔͙ͫͭͭ;͎ͤͦͦΣ ͻͯ͒ͦ͗ͤΈ͎ͦͦΣ 

ͦ͋ͪ͊͗͊͘͡Έ͎ͤͦͦ ͔͍ͦͣͨͦͤͤͭ͟͜Σ Ύ͊͟ ͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ͍ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ 

͙ͪͦ͋ͦͭ ͭ͊ ͝͝ ͎ͨͪͦͪ͊ͣͤͦ-͔͙ͣͭͦ͒;ͤͦͣͯ ͔͔͊͋ͨ͘͘;͔ͤͤ͜Σ ͎͊͡ΈͣͯΊ ͨͪͦͼ͔ͫ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Φ ˽ͦ-͎͔͒ͪͯΣ ͙͍ͦͫͦ͋ͫͭ͜͡Ό ͫͯ;͎͊ͫͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ Ί 

͙͍͔͊ͭͤ͟ ͎͔ͨͪ͊ͤͤͤΎ ͔͔͙͔͍ͫͨͪͣͤͭͯ͊ͤͤ͟ΎΣ ͯͤ͊ͫ͒ͦ͜͟͡ ;͎ͦͦ ͘ΩΎ͍͡ΎΌͭΈͫΎ ͍ͤͦ͜ 

͙ͫͭ͜͡Σ ͤ͊ͨͪΎ͙ͣΣ ͙͗͊ͤͪΣ ͙͔͍ͫͤͭͦ͊ͤ͘͜ ͺ͙ͦͪͣΣ ζͦΊ͒ͤ͊ͤͤΎ ͔ͤͨͦΊ͍͎͒ͤͯ͊ͤͦͦη 

ό˸Φ ˴ ͎͊͊ͤύΦ ˤ͙ͻ͍͔ͦ͊ͭ͜͡ ͭ͊͟ ͫ͊ͣͦ ͙͍͊ͭͤͦ͟Σ ͔͊͡ ͔ͤ ͍͙͊͗͒͘ ͍ͯ͡;ͤͦ ͭ͊ ͒ͦͼ͜͡Έͤͦ 

͊ͯ͘͡;͊ΌͭΈ ͼ͜ ͍ͤͦ͜ ͺ͙ͦͪͣ ͒ͦ ͍ͦ͋ͪ͊ͦͭͦͪ͘;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͚͒ͭ͜Φ ˨͙͙ͭͤͯ 

ͼ͍͙͊ͭ͜͟Έ ͭ͊ ͊͘ͻͦͨ͡ΌΊ ͨͪͦͼ͔ͫ ͍͔ͭͦͪͤͤΎ ͦ͋ͪ͊ͯ͘Σ ͊ ͍ ͙͔ͨͪͦͪͭͭ͜͜ Ί ζͪͦ͋ͦͭ͊ ͤ͊ 

΄͍͙͙͚͒͟ ͔ͪͯ͘͡Έͭ͊ͭη ͘ ͊͟ͼ͔ͤͭͦͣ ͤ͊ ͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎΣ ζ͔ͣͻ͊ͤ͜;͔ͤη 

͍͙ͦͤ͊ͤͤ͟Ύ ͊͘ ͪ͊ͦͣ͘͘͟ ͭ͊ ͨͦ͊ͦͣ͘͟ ͔͎͎ͨ͒͊ͦͦͣ ͫͨͦͫͦ͋ͯ ͭ͊ ͍ͨͦͫ͒ͦͤͦͫͭ͜͜ ͚͒͜ 

ζͦͤ͟ͼ͔ͪͭͤͦ-͍͙͍͍ͫͭ͊ͦ͊͟ ͒͜Ύ͡Έͤͫͭ͜ΈηΣ ζͦ͋ͪ͊͗͊͘͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜ΈηΦ 

̂ ͍͙ͤ͊͘;͔ͤͤ͜ ͣͫͭͯ͘͜ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

͒ͦ΄͟͜͡ Έ͙ͤ͊͟ ͙ͣ ͙ͫͨͪ͊ΊͣͦͫΎ ͤ͊ ͙ͪͦ͋ͦͭ ͙ͨͫͻ͎͍ͦͦ͜͡Σ Ύ͟͜ ͨͦΎͫͤΌΌͭΈ ͻͯ͒ͦ͗ͤΌ 

͍ͭͦͪ;ͫͭ͜Έ ͙͙͙͒ͭͤ Ύ͟ ͨͪͦͼ͔ͫΣ ΅ͦ ͨͦ;͙ͤ͊ΊͭΈͫΎ ͍͒͜ ͔͊ͪͦ͒͗ͤͤ͘Ύ ͻͯ͒ͦ͗ͤ͜ͻ ͔͚͒͜ 

ͭ͊ ͍ͦ͋ͪ͊͘͜Σ ͤ͊ͭͻ͔͙ͤͤͤͻ ͪ͊ͫͦ͟ΌΣ ͒ͦ ͺ͊͘ ͙ͨͪͦͣ͗ͤ͜ͻ ͜ ͍͔͊ͪ͘΄͊͡Έ͙ͤͻΣ ͯ Ύ͙͟ͻ 

͙͍͊ͭͤͦ͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͫͦͼͦͯ͜͟͡Έ͙͚ͭͯͪͤ ͍͒ͦͫ͒͜Σ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͤ͊ͤͤ͘Ύ ͭ͊ 

͔͙ͪͯ͒ͼ͜Ύ ό˶Φ ʕ ͙͎ͦͭͫΈ͙͚͟Σ ˻Φ ˶ ͔ͦͤͭΈΊ͍Σ ˣΦ ˸ ͔͚͊͡ͻΣ ˤΦ ˸ ͯͻͤ͊͜Σ ̒ ˽ͦͤͦͣ͊ͪΈ͍ͦΣ 

˿Φ ˾ ͯ͋ͤ͜΄͔͚ͭͤΣ ˣΦ ͔͍́ͨͦ͡Σ ˽Φ ̒ ͦ͋ͫͦͤ͟ ͭ͊ ͤ͜ΦύΦ 

̆ͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͯ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͙ͣ ͪͦͯͣ͘͜Ίͣͦ Ύ͟ ͔͎͍ͤͭͪͦ͊ͤͯ͜ 

ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟ ͒ͦͫΎ͎͔ͤͤΈ ͙͙͙͒ͭͤ ͍ ͍ͦͫͦΊͤͤ͜ ͍ͫͨͦͫͦ͋͜ ͨͤ͊ͤͤ͘͜Ύ ͭ͊ 

͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͍ͫͭͯ͜Φ ̂ ͼ͚͜ ͔͙͒͊ͭ͜͟͡;͚ͤ͜ ͫͭͪͯͭͯͪ͟͜ ͔͔͙ͫͭͭ;͙͚ͤ ό͔ͣͦͼ͚ͤͦ͜-
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;ͯͭͭΊ͍͙͚ύ ͔ͦͣͨͦͤͤͭ͟ ͔͎ͤͭͪͯ͜Ί ͍͔ͪͤ͜Έ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ζͦ͋ͪ͊ͯ͘ ͔ͪ͊͡Έ͎ͤͦͦ 

͍ͫͭͯ͜ηΣ ͍͙͔ͪͦͤͤͫͭ͘͜Έ ͔ͨͪͼ͔͙͍ͨͭͤͦ͝ ͫͺ͔͙ͪΣ ͍͔ͪͤ͜Έ ͔ͫͤͫͦͪͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ 

͍͙͔ͪͦͤͤͫͭ͘͜Έ ͯΎ͍͙Σ Ύ͟͜ ͍ͦ͋ͯͣͦ͡ΌΌͭΈ ͔ͣͦͼ͚ͤͯ͜ ͔ͪ͊͟ͼ͜Ό ͙͙͙͒ͭͤ ͤ͊ 

͔͔͙ͨͪ͒ͣͭ ͺ Ύ͍͙΅͊ ͍ͫͭͯ͜ ͭ͊ ͍ͫͭͦͪΌΌͭΈ ͙ͫͭͯ͊ͼ͜Ό ζ͔͔͙͍ͨͪ͗͊ͤͤΎ ͔͔͙ͫͭͭ;͙ͤͻ 

͔ͣͦͼ͚͜ηΣ ͨͦ;ͯͭͭΎ ͊͘ͻ͍͊ͭͯΣ ͙͍͍͒ͯ͊ͤͤ͘ΎΣ ͍͎͊ͫͤͦͦ͡ ͪͦͯͣͤͤ͘͜Ύ ͚ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ 

͙ͪ͊ͫ͟Σ Ύ͊͟ ͙ͤ͊͒ͻ͊Ί ͤ͊ ͍ͭͦͪ;ͫͭ͜ΈΦ 

͚̆ͯ͒ͦ͗ͤ͜ ͔ͦͣͨͦͤͤͭ͟ ͔͎ͤͭͪͯ͜Ί ͍͔ͪͤ͜Έ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͙͙͒ͭͤͦΌ 

ζͻͯ͒ͦ͗ͤΈͦ͝ ͙͙ͪ͊ͭͤ͟ ͍ͫͭͯ͜ηΤ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͙͔ͣͫͭͼ͍ͭͦ όͻ͚ͯ͒ͦ͗ͤ͜ ͦ͋ͪ͊͘ύ Ύ͟ 

ͺͦͪͣͯ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͍ͫͭͯ͜ ͭ͊ ͙ͪ͊ͫ͟ ͍ ͤΈͦͣͯΤ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͍ͭͦͪͯ ͙͔ͣͫͭͼ͍ͭ͊ 

Ύ͟ ͔ͪͯ͘͡Έͭ͊ͭͯ ͍ͭͦͪ;͙ͻ ͙ͯͫ͘͡ΈΣ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ͭ͊ ͔ͣͦͼ͚͎ͤͦͦ͜ ͔͔ͨ͒ͤͫͤͤ͜Ύ 

͡Ό͙͙͒ͤΤ ͦͪ͜Ί͍ͤͭͯ͊ͤͤΎ ͯ ͍͙͒͊ͻ ͙͔ͣͫͭͼ͍ͭ͊ ͭ͊ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ 

͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͗͊ͤͪͯΤ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͍͍͊ͪ͊ͤͭ͜͜ ͍͙͋ͦͪͯ ͦ͋ͪ͊͗͊͘͡Έ͙ͤͻ 

͔͍ͣ͊ͭͪ͊͜͜͡Σ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͭ͊ ͝ͻͤ͜ͻ ͍͙ͪ͊͗͊͡Έ͙ͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͯ ͍͔ͫͭͦͪͤͤ͜ 

ͦ͋ͪ͊ͯ͘Τ ͙͍͊ͭͤͫͭ͟͜Έ ͯ ͨͦ΄ͯͯ͟ ͙͎ͦͪͤ͊͜͡Έ͙ͤͻ ͔ͭͻͤ͜͟ ͍͔ͫͭͦͪͤͤΎ ͦ͋ͪ͊ͯ͘Τ 

͒͊ͭͤͫͭ͘͜Έ ͔͙͒ͤͭ͜ͺ͍͙ͯ͊ͭ͜͟ ͔͔ͫ͋ ͘ ͦͫͦ͋ͦΌ ͻ͙ͯ͒ͦ͗ͤ͊͟ ό͙ͣͭͼΎύΣ ͎͔ͨͪ͊ͤͤͤΎ 

͍͙ͤ͊ͫ͒ͯ͊ͭ͜͡ ͫͨͦͫ͋͜ ͚͎ͦͦ ͍ͭͦͪ;͙ͻ ͚͒͜ ͯ ͍͙͚ͫͭͦͫͨͪͣ͊ͤͤ͜͜Σ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝Σ 

͍͔ͦ͋ͪ͊ͦͭͦͪͤͤ͘͜Τ ͒͊ͭͤͫͭ͘͜Έ ͍ͫͭͦͪΌ͍͙͊ͭ ͙͎ͦͪͤ͊͜͡Έͤ͜ ͻͯ͒ͦ͗ͤ͜ ͙ͦ͋ͪ͊͘ ͍ͣͦͦΌ 

͙ͪͤ͘͜ͻ ͙͔ͣͫͭͼ͍ͭ ͭ͊ ͙ͣ͊ͭ ͍ͭͦͪ;͜ ͯͨͦ͒ͦ͋͊ͤͤΎΦ 

˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͔͚͒ͭ͜ рςс ͍ͪͦ͟͜ 

ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͐ͪͯͤͭͯΊͭΈͫΎΥ ͤ͊ ͊ͫ͊͒͊͘ͻ ͺͦͫͦ͜͡ͺͫΈͦ͟͝ 

͔ͭͦͪ͜͝ ͨͤ͊ͤͤ͘͜ΎΦ ̂ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͪͦ͋ͦͭ͜ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙͍͙͚ͦͣͯͤ͊ͭͤ͟͜͟ 

ͨͦ΄͍͙͚ͯͦ͟ ͨͪͦͫͭͪ͜ ͙ͫ͊͒͊͟͡͡ ͔ͪ͊͡Έ͙͚ͤ ͍ͫͭ͜Σ ͍ͫͭ͜ ͙͔ͣͫͭͼ͍ͭ͊ ͭ͊ ζ̒-ͦͤ͟ͼ͔ͨͼ͜Ύη 

͙͙͙͒ͭͤ ό͍͔ͫ͊ͣͦͯͫ͒ͦͣͤͤ͜͡ΎΣ ͫ͊ͣͦͦͼͤ͊͜͟Σ ͍͔ͪͤ͜Έ ͎͒ͦͣ͊͊ͤΈΣ ͯͨͦ͒ͦ͋͊ͤͤΎΣ 

͒ͦͫΎ͎͔ͤͤͤΎ ͭ͊ ͤ͜Φύ ͯ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦͣͯ ͍ͭͦͪ;ͦͣͯ ͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎΦ ˨ͦ 

ͫͺ͔͙ͪ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͙͙͙͒ͭͤ ͋ͯͦ͡ ͍͟͡Ό;͔ͤͦΥ ͎ͫͨͦ͡Ύ͒͊͡Έͤͦ-͙͍ͦͣͯͤ͊ͭͤͯ͟͜͟ 

͒͜Ύ͡Έͤͫͭ͜ΈΣ ζ͙͍͔͗ ͎ͫͨͦ͡Ύ͒͊ͤͤΎηΣ Ύ͟͜ ͔͔ͨͪ͒͋͊;͙͊͡ ͙͍͔͊ͭͤ͟ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͙͙͙͒ͭͤ 

͘ ͔͔͙ͨͪ͒ͣͭ͊ͣΣ ͦ͋ΩΊ͙ͭ͊ͣ͟ ͜ Ύ͍͙΅͙͊ͣ ͔ͪ͊͡Έ͎ͤͦͦ ͍ͫͭͯ͜Σ ͝ͻ ζ˻͙͍͔͗ͤͤ͡Ύη ͭ͊ 

ζͦ͒ͯͻ͍͔ͦͭͦͪͤͤΎηΣ ͜ ͍ Ύ͙͟ͻ ͍ͫͭͦͪΌ͍͙͊ͫ͡Έ ͍͙ͯͣͦ ͒͡Ύ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͙ͪ͊ͫ͟ ͚ 

͙ͤ͊͒ͻ͊ͤͤΎ ͔ͤΌ ͤ͊ ͍ͦ͋ͪ͊ͦͭͦͪ͘;ͫͭ͜ΈΤ ͔͙͒ͤͭ͜ͺ͊͜͟ͼ͜Ό ͘ ͦͫͦ͋ͦΌ ͙ͣͭͼΎΣ ͫͯͭͤͫͭ͜Έ 

Ύͦ͟͝ ͨͦ͡Ύ͎͊͊͡ ͍ ͍͔ͯͫ͒ͦͣͤͤ͜͜͡ ͪ͊͊͘͘͟ ͔͙͍ͪ͊ͭͤͦ͟͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ ͍͙͚ͫͭͦͫͨͪͣ͊ͤͤ͜͜ 

ͭ͊ ͻ͚ͯ͒ͦ͗ͤ͜ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͍ͫͭͯ͜ ͜ Ύ͊͟ ͙ͫͨͪΎ͊͡ ͍͙͙͔ͤͤͤͤ͟Ό ͍ ͙͙͙͒ͭͤ ͋͊͗͊ͤͤΎ 

͍͙ͤ͊ͫ͒ͯ͊ͭ͜͡ ͙ͫͨͦͫͦ͋ ͭ͊ ͺ͙ͦͪͣ ͻͯ͒ͦ͗ͤΈͦ-͍ͭͦͪ;ͦ͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ͍͙ͻ͍ͦ͊ͤͤΌ 

΄͙͍͎͊ͤͦ͋ͦͦ͡ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͙͔ͣͫͭͼ͍ͭ͊Σ ͍͎͙ͯ͊ ͒ͦ ͍͍ͭͦͪ͜ ͙͔ͣͫͭͼ͍ͭ͊ ͭ͊ ͋͊͗͊ͤͤΎ 

͍͙͍͙͒ͪ͊ͭ͜͟ ζ͍͊ͦ͒ͦ͊ͤ͘͟͜ ͍ ͙ͤͻ ͙͙ͫͣͫ͡Τ ͙͍͔͊ͭͤ͟ ζ͙͍͔͗η ͙͚ͫͨͪͣ͊ͤͤΎ ͍͍ͭͦͪ͜ 

͙͔ͣͫͭͼ͍ͭ͊ ό͙͙ͣͯ͘͟Σ ͙͍͙͗ͦͨͫͯΣ ͔ͨͦ͘͜͝Σ ͫͯ͟͡Έ͙ͨͭͯͪ ͭͦ΅ͦύΣ Ύ͔͟ ͔͔ͨͪ͒͋͊;͊ͦ͡ 

͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͙͙͒ͭͤͦΌ ͙͎ͦͪͤ͊͜͡Έͤͦ͝ ζ͍͙ͣͦη ͎ͦ͗ͤͦͦ͟ ͍͙͒ͯ ͙͔ͣͫͭͼ͍ͭ͊ ͚ 

ͤ͊͋ͯͭͭΎ ͍͒ͦͫ͒ͯ͜ ͙͍ͦͪͫͭͯ͊ͤͤ͟Ύ ͔ͤΌ ͯ ͍͊ͫͤͦͣͯ͡ ͍ͭͪ͊ͭͯ͊ͤͤ͟͜ ͭ͊ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝Τ 

͍ͦ͋ͪ͊ͦͭͦͪ͘;ͯ ͒͜Ύ͡Έͤͫͭ͜Έ ό͍ͤ͊;͊͡Έͤͯ ͭ͊ ͍ͭͦͪ;ͯύΣ ͫͯͭͤͫͭ͜Έ Ύͦ͟͝ ͨͦ͡Ύ͎͊͊͡ ͍ 
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͍͔͔ͯ͒ͤͤ͜ ͙͙͙͒ͭͤ ͯ ζ ͍ͭͦͪ;ͯ ͚͔ͣ͊ͫͭͪͤΌ ͙ͣͭͼΎηΣ ͙ͨͪ͊ͭ͟;ͤͦͣͯ ͤ͊͋ͯͭͭ͜ ͙͙͒ͭͤͦΌ 

ζ͍͙͋͊ͦ͘ͻη ͤ͊ͤ͘Έ ͘ ͙͔ͣͫͭͼ͍ͭ͊ ͭ͊ ͍͔ͯͫ͒ͦͣͤͤ͜͜͡ ͼͤͤͦͫͭ͜͜ ͝ͻͤΈ͎ͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͯ 

͍͊ͫͤͦͣͯ͡ ͦ͋ͪ͊ͦ͘ ͍͔ͭͦͪͤͤ͜Τ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;͔ͤ ͍͙͔ͣ͊ͦͪ͊͗ͤͤΎΣ ͫͯͭͤͫͭ͜Έ 

Ύ͎ͦͦ͟ ͨͦ͡Ύ͎͊͊͡ ͯ ͎͋͊͊͘;͔ͤͤ͜ ͨͪͦͫͭͦͪͯ ͻͯ͒ͦ͗ͤΈͦ-͍ͭͦͪ;ͦ͝ ͙͍͊ͭͤͦͫͭ͟͜ ͙͙͙͒ͭͤΣ 

͍͙͚͔ͤ͊͒ͤͤ͜ ͔ͤΌ ͙͎ͦͪͤ͊͜͡Έ͙ͤͻ ͔͚͒͜ ͯ ͍͙ͪ͜΄͔ͤͤ͜ ͦ͋ͪ͊ͯ͘Σ ͍͙͍ͨͪͦ͋ͯ͊ͤͤ͜ ͍͙ͤͦͻ 

ͺͦͪͣ ͍͎͊ͫͤͦͦ͡ ͻͯ͒ͦ͗ͤΈͦ-͍ͭͦͪ;͎ͦͦ ͔͔͍͔ͨͪͭͤͤ͜͡ΎΣ ͻͯ͒ͦ͗ͤΈͦ-͍ͭͦͪ;͙ͻ ͣͨͪͦ͜-

͍͊͘͜ͼ͜ΎͻΣ ͍͙͋ͦͪ͜ ͻͯ͒ͦ͗ͤ͜ͻ ͙͔͍ͨͪͦͪͭͭ͜͜Σ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͍͙͗͊ͤͪͦͻ ͯͨͦ͒ͦ͋͊ͤΈ ͭ͊ ͤ͜Φ 

˭ͣͫͭ͜ ͍͙͋͊ͦ͘ͻ ͤ͊ͤ͘Έ ͘ ͙͔ͣͫͭͼ͍ͭ͊ ͋ͯͦ͡ ͍ͫͭͪͯͭͯͪͦ͊ͤͦ͟ ͍ ͣͦ͒ͯ͡·Υ ζ΅ͦ 

͔ͭ͊͟ ͪ͊ͫ͊͟ηΣ ζ͔͒ ͣͦ͗ͤ͊ ͚͙ͤ͊ͭ͘ ͪ͊ͫͯ͟ηΣ ζ΅ͦ ͔ͭ͊͟ ͙͔ͣͫͭͼ͍ͭͦηΣ ͎ͦͦ͟ 

͙͍ͤ͊͊͘ΌͭΈ ͙ͣͭͼ͔ͣ όͻ͙ͯ͒ͦ͗ͤ͟Σ ͫͯ͟͡ΈͨͭͦͪΣ ͙ͦͣͨͦͭͦͪ͘͟Σ ͔ͨͦͭ ͭ͊ ͤ͜ΦύηΣ 

ζ͍ͭͦͪ;͊ ͚͔ͣ͊ͫͭͪͤΎ ό͔͙ͣ͊ͭͪ͊͜͡Σ ͦ͋͊͒ͤ͊ͤͤ͡ΎΣ ͍ͯͫͭ͊ͭͯ͊ͤͤ͟ΎΣ ͔ͭͻͤ͜;ͤ͜ 

͙͚͙ͨͪͦͣΣ ͍ͭͦͪ;͙͚ ͨͪͦͼ͔ͫ ͭͦ΅ͦύηΣ ζ͍ͭͪ͜ ͙͔ͣͫͭͼ͍ͭ͊ όͨͪͦ ΅ͦ ͍ͪͦͨͦ͒͊͘͜Ί 

͙ͣͭͼΈΣ ΅ͦ ͍ͤ͜ ͻ͍ͦͭ͜ ͔͙͒ͦͤͫͭ ͒ͦ ͤ͊ͫΣ Ύ͟ ͍ͤ͜ ͼΈ͎ͦͦ ͒ͦͫΎ͎ ͭͦ΅ͦύηΣ ζ͍ͭͦΎ ͍͊ͫͤ͊͡ 

͍ͭͦͪ;͊ ͚͔ͣ͊ͫͭͪͤΎ όͯͨͦ͒ͦ͋͊ͤͤΎΣ ͒ͦͫΎ͎͔ͤͤͤΎΣ ͍ͭͦͪ;͜ ͙ͨ͊ͤ͡Σ ͒͜͝ ͭͦ΅ͦύηΦ 

˱͔͎͍ͤͭͪͦ͊ͤ͊ ͍ͦͫͭͤ͜Ύ ͎ͨͪͦͪ͊ͣ͊ ͙ͣͫͭ͊͜͡ ͭ͊͟͜ ͣͦ͒ͯ͜͡Υ ζ̂;͙ͣͦͫΎ ͋͊;͙͙ͭ ͜ 

͙ͪͦͯͣͭ͘͜ ͪ͊ͫͯ͟Φ ˴ͪ͊ͫ͊ ͙ͤ͊͒ͻ͊Ί ͤ͊ ͍ͭͦͪ;ͫͭ͜Έ ͜ ͨͪͦ͋ͯ͒͗ͯΊ ͍ ͦ͗ͤͦͣͯ͟ 

ͻ͙ͯ͒ͦ͗ͤ͊͟ηΣ ζ˹͍͊;͊ΊͣͦͫΎ ͙ͪͦͯͣͭ͘͜ ͙͔ͣͫͭͼ͍ͭͦΦ ͙̆ͯ͒ͦ͗ͤ͟ ό͙͔ͣͭͼΈύΦ ͍́ͪ͜ 

͙͔ͣͫͭͼ͍ͭ͊ηΣ ζˤ͙͍;͊Ίͣͦ ͔͊͋ͭͯ͟ ͙͔ͣͫͭͼ͍ͭ͊Φ ˸͚͔͊ͫͭͪͤΎ ͻ͙ͯ͒ͦ͗ͤ͊͟ ό͙ͣͭͼΎύηΣ 

ζ˹͍͊;͊ΊͣͦͫΎ ͙͋ͯͭ ͻ͙͙ͯ͒ͦ͗ͤ͊ͣ͟ ό͙ͣͭͼΎ͙ͣύΦ ˸ͦΎ ͍ͭͦͪ;͊ ͚͔ͣ͊ͫͭͪͤΎηΦ 

ˤ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ ͍ͯͨͪ͊ͤͤ͜͜͡ ͔͎͎ͨ͒͊ͦ͜;͙ͤͣ ͨͪͦͼ͔ͫͦͣ ͍͙͒ͦͣͤͯ͊͜͡Υ 

͙͍ͣͦͭ͊ͼ͜Ύ ͙͙͙͒ͭͤ ͒ͦ ͻͯ͒ͦ͗ͤΈͦ-͍ͭͦͪ;ͦ͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ͍ͫͯͨͪͦ͒͜ ͯ ͔͔͙͍ͨͪ͗͊ͤͤ͜ 

͔͔͙ͫͭͭ;͙ͤͻ ͔ͣͦͼ͚͜Σ ͎͒ͦͨͦͣ͊͊ ͍ ͙ͫͭͯ͊ͼ͜Ύͻ ͍͙͋ͦͪͯΤ ͭͪ͊ͤͫ͡Ό͍͊ͤͤΎ ͙͙͒ͭͤ͜ 

͎͙͊ͦͪͭͣͯ͡ ͍ͭͦͪ;͙ͻ ͚͒͜Σ ͪ͊͊͘͘͟ ͔͙͍ͪ͊ͭͤͦ͟͝ ͍͔͙ͨͦ͒ͤ͜͟ ͯ ͍ͭͪ͊ͭͯ͊ͤͤ͟͜ 

ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͍ͭͦͪͯ ͭ͊ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝Τ ͙ͫͭͣͯ͡Ό͍͊ͤͤΎ ͙ͫͣͫͦͨͦ͡΄͍͙ͯͦ͟ͻ ͚͒͜ ͭ͊ 

͙ͨ͒ͭͪͣ͊͜͟ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͍͔͙ͨͦ͒ͤ͜͟Σ ͍ͭͦͪ;͙ͻ ͫͨͪͦ͋ ͭ͊ ͨͦ΄͍ͯ͟͜Τ ͍͎ͯ͊͊ ͒ͦ 

͙ͦͫͦ͋ͫͭͦ͝ ͙͒ͯͣ͟ ͙͙͙͒ͭͤ ͚ ͍͎ͨͦ͊͊ ͒ͦ ͔ͤ͝Σ ͍͙ͤ͊ͤͤ͘Ύ ͼͤͤͦͫͭ͜͜ ͨͪͦ͒ͯͭͯ͟ 

͍ͭͦͪ;ͦͫͭ͜Φ 

˭ͣͫͭ͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍͙ͤ͊͘;͍͊ͫΎ ͙ͪͦͪͭͭ͘͟Ύͣ ͙͙͒ͭͤ͜ ζ͍ͭͦͪ;ͦ͝ 

͊͋ͦͪ͊ͭͦͪ͜͡͝η ͙ͣͭͼΎ ͭ͊ ͍͔ͫͭͦͪͤͤΎͣ ͍ͯͣͦ ͒͡Ύ ͤ͊͋ͯͭͭΎ ͍͎͊ͫͤͦͦ͡ ͻͯ͒ͦ͗ͤΈͦ-

͔͔͙ͫͭͭ;͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ;͔͔ͪ͘ ͯ;͊ͫͭΈ ͯ ͙ͪͤ͘͜ͻ ͯ͟͡Έͭͯͪͦ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͺͦͪͣ͊ͻ 

͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎ ό͙͍ͣͯͯ͊ͤͤ͘͟ΎΣ ͙͒ͪ͊ͣ͊ͭ͊͘ͼ͜ΎΣ ͍ͫͨ͜Σ ͍ͪ͜΄͍ͯ͊ͤͤΎΣ ͫ͊͒͊ͤͤ͟͡Ύ 

͍ͦͨͦ͒͊ͤ͜Έ ͭ͊ ͊ͦ͘͟͟Σ ͻ͔͎ͦͪͦͪ͊ͺ͜;ͤ͜ ͍ͣͨͪͦ͊͘͜͜ͼ͜͝Σ ͣ͊͡Ό͍͊ͤͤΎΣ ͔ͨͤͤ͜͡͡ΎΣ 

͙͚͒͊ͤ͘ ͭͦ΅ͦύΦ ˹͊ ͙ͪͤ͘͜ͻ ͔ͭ͊ͨ͊ͻ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͔͎͍ͤͭͪͦ͊ͤͦ͜ 

͍͙͙͍͍͍ͦͪͫͭͦͯ͊ͫ͟Ύ ͔ͦͣͨͫ͟͟͡ ͔͙ͣͭͦ͒;͙ͤͻ ͙͚͍ͨͪͦͣ͜Υ ͙͍͊ͭͤ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

͙ͪ͊ͫ͟ ͘͜ ͙͚ͫͨͪͣ͊ͤͤΎͣ ͭ͊ ͎͍͔ͦ͋ͦͦͪͤͤΎͣ ͍ͫͨͦͫͦ͋͜ ͔͔͍ͨͪ͒͊͊ͤͤΎ ͙ͪ͊ͫ͟ 

͍ͣͦͦΌ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͙͔ͣͫͭͼ͍ͭ͊ ό͔ͭͪ͊ͭͯͪͤͦ͜͡-͔͙ͨͦͭ;͙ͤͻ ͍͍ͭͦͪ͜Σ ͙͙ͣͯ͘͟Σ 

ͻ͔͎ͦͪͦͪ͊ͺ͜͝ ͭ͊ ͤ͜ΦύΤ ͍ͪͦͨͦ͒͘͜͜ ͭ͊ ͍͙ͪͦͣͦ͘ ͨͪͦ ͻ͙͍ͯ͒ͦ͗ͤ͟͜ ό͙ͣͭͼ͍͜ύΣ ͙͍͔͊ͭͤ͟ 

͎͋͊͊ͭͦ͊ͤ͊͟͡Έ͔ͤ ͙͚ͫͨͪͣ͊ͤͤΎ ͍͍ͭͦͪ͜ ͙͍͙͗ͦͨͫͯ ͘ ͙͚͙ͨͪͦͣ͊ͣ ζ͍ͻ͔ͦ͒͗ͤͤΎ ͯ 
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͙͊ͪͭͤͯ͟ηΣ ζ͍͍͔͒ͭͦͪͤͤ͜Ύ ͚ͨͦ͒͜ηΣ ζ͙͙ͦͦͪͫͭ͟͡;ͤ͜η ͭ͊ ζ͙ͦͣͨͦ͘͟ͼ͚ͤ͜͜ 

͍͙͊ͪ͊ͤͭ͜ηΣ ζ͔͙͒ͤͭ͜ͺ͊͜͟ͼ͜ΎηΤ ͚͍ͤ͊ͦͣͫͭͦ͘ ͘ ͙͙ͪͤͣ͘͜ ͻ͙ͯ͒ͦ͗ͤͣ͜ ͔ͭͻ͙ͤ͊ͣ͜͟ ͭ͊ 

͙͚͙ͨͪͦͣ͊ͣ ͍͔ͫͭͦͪͤͤΎ ͍͙͎ͪ͊ͤͦͦ͘ ͦ͋ͪ͊ͯ͘ ͍ ͙͔ͣͫͭͼ͍ͭ͜ ͔ͣͭͦ͒ͦͣ 

͍ͤ͊ͫ͒ͯ͊ͤͤ͜͡Ύ ͭ͊ ͍͙͊ͫͤ͡ͻ ͫͨͪͦ͋Σ ͍͍ͨͪ͊Σ ͔͔͙͔͍ͫͨͪͣͤͭͯ͊ͤ͟ΈΤ ͍͔ͫͭͦͪͤͤΎ 

ζ͙ͫͭͯ͊ͼ͜ ͍͙ͤ͊ͻ͙͒ͤ͜ͼ͍ͭ͊ηΤ ͎͍͙ͪͦ͜ͻ ͙ͫͭͯ͊ͼ͚͜Σ ͙ͨͫͻ͎͙͙ͦͣͤ͊ͫͭ͜͟Σ ͙ͨ͊ͫͭ͡;͙ͤͻ 

͔ͭΌ͍͒͜Σ ζ͙͔ͣͫͭͼΈ͙͟ͻ ͻ͍͙͙ͤͦ͟͡η ͭͦ΅ͦΦ  

͍̂ͨͪͦ͒ͦ͗ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͋ͯͦ͡ ͍͙ͤ͊͘;͔ͤͦΣ ΅ͦ ͯ 

ͺ͍ͦͪͣͯ͊ͤͤ͜ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͎͍͙͙ͦͦͤͣ͡ ͍͊͒͊ͤͤ͘Ύ͙ͣ 

͔͎͎ͨ͒͊ͦ͊ ΊΣ ͨͦ-͔ͨͪ΄͔Σ ͍͙ͪͦͭͦ͘͟ ͙͚ͫͨͪͤΎ͙͍ͭͦͫͭ͜͡Σ ;ͯͭͭΊ͍ͦͫͭ͜ ͙͙͙͒ͭͤ Ύ͟ 

͍͋͊ͦͦ͘͝ ͙ͦͫͦ͋ͫͭͫͤͦ͜͝ Ύͦͫͭ͟͜Σ Ύ͊͟ ͍ͦ͋ͯͣͦ͡ΌΊ ͍͔ͨͦͫͭͯͨͦ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ 

͒͊ͭͤͦͫͭ͘͜ ͒ͦ ͍͙ͭͦͤ;͔͎ͤͦͦ ͪͦͯͣͤͤ͘͜Ύ ͭ͊ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͙ͪ͊ͫ͟ ͚ ͎͊ͪͣͦͤ͜͝Σ 

͍͙ͻ͍ͦ͊ͤͤΎ ΄͡Ύͻ͔͎ͭͤͦͦ ͫͣ͊ͯ͟Τ ͨͦ-͎͔͒ͪͯΣ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͨͪͦͼ͔ͫͯ ͨͤ͊ͤͤ͘͜Ύ 

͔ͪ͊͡Έ͎ͤͦͦ ͍ͫͭͯ͜ ͭ͊ ͍ͫͭͯ͜ ͙͔ͣͫͭͼ͍ͭ͊ Ύ͟ ͎͔͔͔͍͙ͪͣͤͭ;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͯ Ύ͚͟͜ 

͙͙͒ͭͤ͊ ͍ͤ͊͋ͯ͊Ί ͍͒ͦͫ͒ͯ͜ ͙͚ͫͨͪͣ͊ͤͤΎΣ ͙͔ͦͫͣͫͤͤ͡Ύ-ͪͦͯͣͤͤ͘͜Ύ ͭ͊ ͍͙͔ͪ͊͗ͤͤΎ 

͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝Φ ͔͚̇ ͍͒ͦͫ͒͜ ͍ͦ͋ͯͣͦ͡ΌΊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͙͙͙͒ͭͤ ͒͊ͭͤͦͫͭ͘͜ ͒ͦ 

͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͍͒ͦ͋ͯ͊ͤͤ͘Ύ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͨͦͭͪ͋ͤͦ͜͝ ͒͡Ύ ͯͫͨ͜΄͎ͤͦͦ ͍͙ͦͤ͊ͤͤ͟Ύ 

͒͜͝Τ ͭͪ͊ͤͫͺ͍ͦͪͣͯ͊ͤͤΎ ͝͝ ͍ ͔͍ͨͤͯ ͺͦͪͣͯΣ ͫͨͦͫ͋͜ ͭ͊ Ύͫͭ͟͜Έ ͻͯ͒ͦ͗ͤΈͦ-

͔͔͙ͫͭͭ;͎ͤͦͦ ͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎΤ ͍͙ͤ͊͘;͊Ί ͚͎ͦͦ ͙͎ͦͪͤ͊͜͡Έͤͫͭ͜ΈΦ 

ˤ͙͍͊͗ͦ͡Ό ͍ͫ͊͒ͦͦ͟͡Ό ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͙͙͙͒ͭͤ Ί 

͔ͭͻͤ͜;ͤͦ-͔ͭͻ͎ͤͦͦ͜͡;ͤ͊Σ ͍͙͍ͦͤ͊͟;͊ ͍ͫ͊͒ͦ͊͟͡Σ Ύͯ͟ ͍ͦ͋ͯͣͦ͡ΌΌͭΈ ͭ͊ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈΥ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͔ͫͨͼ͙ͺ͜;ͤͦ͝ ζ͍͙ͣͦη ͙ͪͤ͘͜ͻ ͙͔ͣͫͭͼ͍ͭΣ 

ͤ͊͋ͯͭͭΎ ͍͒ͦͫ͒ͯ͜ ͙͍ͦͪͫͭͯ͊ͤͤ͟Ύ ͔ͤΌΣ ͍͊ͫͤ͜͡ ͻͯ͒ͦ͗ͤ͜ ͯͨͦ͒ͦ͋͊ͤͤΎΣ ͒͊ͭͤͫͭ͘͜Έ 

͒ͦ ͍͜͡Έͤͦ͝ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝Φ ˻͎ͪ͊ͤ͊͘͜ͼ͜Ύ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ Ύ͟ ͔͎͍ͤͭͪͦ͊ͤͦ͜͝ 

͙͔ͣͫͭͼΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͔ͨͪ͒͋͊;͊͊͡ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ζͻͯ͒ͦ͗ͤΈͦ͝ ͫͭͯ͒͜͝ηΣ 

ζ͍ͭͦͪ;ͦ͝ ͚͔ͣ͊ͫͭͪͤ͜η Ύ͟ ͺͦͪͣ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͔ͫͯͨͪͦͦ͒͗ͤͤΎΣ ͯ Ύ͙͟ͻ Ί 

͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦΣ ͎͍͎ͪͯͨͦͦͦΣ ͺͪͦͤͭ͊͡Έ͎ͤͦͦ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ 

͙ͪͦ͋ͦͭ ζ͍ ͨ͊ͪ͊ͻηΣ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͤ͊;͊͡Έ͙ͤͻ ͭ͊ ͍ͭͦͪ;͙ͻ ͍ͨ͊ͤ͜͡Φ ˣͯͦ͡ ͘ΩΎ͍ͫͦ͊ͤͦΣ 

΅ͦ ͔ͭͻͤ͜;ͤ͜ ͍͙ͤ͊;͙͟ ͚ ͯͣͤͤ͜ΎΣ Ύ͟͜ ͙͙͒ͭͤ͊ ͍͊ͫͦ͘ΌΊ ͔ͣͭͦ͒ͦͣ ͍͍ͨͪ͊Σ 

ͣ͊ͤͨͯ͜͡Ό͍͊ͤΈΣ ͔͔͙͔͍ͫͨͪͣͤͭͯ͊ͤ͟Έ ͘ ͔͙ͣ͊ͭͪ͊͊ͣ͜͡ ͭ͊ ͦ͋͊͒ͤ͊ͤͤ͡ΎͣΣ 

ͪͦͯͣ͘͜ΌͭΈͫΎ ͭ͊ ͍ͯͫ͒ͦͣ͜͡ΌΌͭΈͫΎ ͔ͤΌ Ύ͟ ζ͍͙ͨͪ͊͊͡ηΣ ͨͦͭͪ͋ͤ͜͜ ͒͡Ύ ͯͫͨ͜΄ͤͦ͝ 

͔ͪ͊͊͘͜͡ͼ͜͝ ͊͒ͯͣͯ͘ ό˨͍ͪͦͤͦ͊Σ нлмрύΦ 

˩ͺ͔͙͍͙ͭͤͣ͟ ͔ͭͻ͎ͤͦͦ͜͡;͙ͤͣ ͙͚ͨͪͦͣͦͣ ͙ͣ ͍͙ͤ͊͘;͊Ίͣͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 

ζ͍͊͘͟͜-ͫͯ͋ΩΊͭ͊͟η ό͔ͨͪͫͦͤ͊͜͡͝ύΦ ˹͙ͣ ͍͙͙͍ͫͭͯͨ ζ͙͔ͣͭͼΈηΣ ͍͙͙͚͒͊ͭͤ ͚ͣ͊ͫͭͪΣ 

͍͙͙ͭ͊͊ͤͦͭ͡ ͍͙͍͔ͦͤ͊͟ͼΈ όͻ͙ͯ͒ͦ͗ͤ͟Σ ͔ͨͦͭΣ ͙ͣͯ͊ͤͭ͘͟Σ ͙ͦͣͨͦͭͦͪ͘͟Σ ͫͯ͟͡ΈͨͭͦͪΣ 

ͻ͙ͯ͒ͦ͗ͤ͟Σ ͊ͪͻ͔ͭͭͦͪ͜͟Σ ͙͚͔͒͊ͤͪ͘Σ ͊ͭͦͪ͟Σ ͍ͫͨ͊͜͟Σ ͭ͊ͤͼ͍͙ͤ͜͟ ͭ͊ ͤ͜Φύ ς ͪͦͯͣ͊͘͘͜͡ 

͙͙͒ͭͤ͜Σ ͍͒ͦͣ͊͜Σ ͨͦͨͯ͡Ύͪͤ͊Σ ͍͙͔͊ͭͦͪͭͭͤ͊ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΦ ˽͔ͪͫͦͤ͊͜͡Ύ 

͔͔͍ͨͪͤͭͯ͊͊ͫ͘͡Ύ Ύ͟ ͪ͊ͦ͘͘͟ ͔͙͍ͪ͊ͭͤͦ͝ ͍͔͙ͨͦ͒ͤ͜͟ ͒͡Ύ ͙͔ͦͫͣͫͤͤ͡Ύ ͙͙͒ͭͤͦΌ 

ζ͔͔͍ͫͪͭ͟͜η ͚͔ͣ͊ͫͭͪͤͦͫͭ͜Σ ͙ͫͭͣͯ͡Ό͍͊ͤͤΎ ͎͔͔͔͍͙ͪͣͤͭ;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ 
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͍ͭͦͪ;͎ͦͦ ͍ͤ͊ͫ͒ͯ͊ͤͤ͜͡ΎΦ ˿͍ͭͦͪΌ͍͙͊ͫ͡Ύ ͙ͫͨͪΎ͙͍ͭ͜͡ ͍͙ͯͣͦ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ 

͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍ͫͯͨͪͦͦ͒ͯΣ ͙ͦ͟͡ ͔͎͎ͨ͒͊ͦ ͪ͊ͦͣ͘ ͘͜ ͒ͭ͜Έ͙ͣ ζ͍;͙͍ͫΎ ͍ ͙ͣͭͼ͍͜η 

͙͍͙͒ͭͫΎ ͤ͊ ͍ͫͭ͜ ͭ͊ ͋͊;͙͙ͭ ͪ͊ͫͯ͟Σ ζ͍͙͍͍͒ͪ͊͜͟η ͔ͺ͔͙͍ͭͤ͟͜ ͙͊ͫͦ͋͘ ͍͔ͫͭͦͪͤͤΎ 

ͦ͋ͪ͊ͯ͘ Ύ͟ ͍͙ͤ͊ͻ͙ͦ͒ ͔͎ͦͪͣͦͦ͟ ͚ͣ͊ͫͭͪ͊Σ ͫ͊ͣ ͍͙͍͍ͨͪͦ͋ͯ͊ ͝ͻΦ ˽͔͎͎͒͊ͦ͜;͙͚ͤ 

ͨͪͦͼ͔ͫ ͍͍ͤ͊͋ͯ͊ ͺͦͪͣ͊ͭͯ ζ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͎͙ͪηΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͫͪͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˤ͒ͤ͊͘͜;͙ͣͦΣ 

΅ͦ ͔ͤ ͦ͗ͤ͊͟ ͙͙͒ͭͤ͊ ͎͍ͦͭͦ͊ ͔͍͙ͨͪͦ͒ͣͦͤͫͭͪͯ͊ͭ ͍ͫͦΌ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈΦ ˭͊ 

͙ͪͤ͘͜ͻ ͙ͨͪ;͙ͤ ͭ͊ ͍͙ͦ͋ͫͭ͊ͤ ͒ͦ΄͟͜͡Έ͙ͤͯ͟ ͍͋ͯ͊Ί ͙͒ͦͫͭΈ ͫ͊͒ͤͦ͟͡ ͍͙͍͙͙ͫͦͭ͡ 

͍ͫͦΌ ͒ͯͣͯ͟Σ ͨͦΎ͙͙ͫͤͭ ͍ͫͦ͝ ͒͜͝Σ ͍͙͙ͨͦͫͭ͊ͭ ͙͊ͨͭ͊ͤͤ͘ΎΣ ͙͋ͯͭ ͤ͜͜ͼ͙͍͊ͭͤͦ͜Ό ͯ 

͒ͦ͋ͯͭͭ͘͜ ͤ͊ͤ͘ΈΦ ˹͚͊͋͜͡Έ΄ ͔ͺ͔͙͍͙͙ͭͤͣ͟ ͍ ͼΈͦͣͯ ͨͪͦͼ͔ͫ͜ ͍͙Ύ͍͙͙ͫ͡Έ 

͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜Σ ͨ͊ͪͤ͜ ͭ͊ ͎͍ͪͯͨͦ͜ ͺ͙ͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΦ 

˽͔͎͎͒͊ͦ ͍ͫͭͦͪΌΊ ͙ͫͭͯ͊ͼ͜͝ ͎͔͔͍ͤͪͯ͊ͤͤΎ ͔͚͒͜Σ ͎͍͔ͦ͋ͦͦͪͤͤΎ ͻͯ͒ͦ͗ͤΈͦ-͍ͭͦͪ;ͦ͝ 

͔͒͜͝Σ ͍͊͒ͯͣ͘͜Σ ͯ Ύ͙͟ͻ ͒ͭ͜Ύͣ ͭͪ͊ͤͫ͡ΌΌͭΈͫΎ ͙ͪ͊͘͘͟ ͙͒ͦ͋ͪͦ͘;͙͍ͦͫͭ͜͡Σ 

͍͍͔͒ͪͭͦͫͭ͜͜Σ ͍͎͙ͯ͊ ͚ ͍͎͙ͨͦ͊ ͒ͦ ͦ͗ͤͦ͟͝ ͍͙͍͔ͫͦͤͦ͡͡͝ ͙͒ͯͣ͟Φ ˤ ͊ͭͣͦͫͺ͔ͪ͜ 

͍͙͒ͦͪ͜ ͙͙͒ͭͤ͊ ͙͍ͪͦͪ͊͘͟Ί ͍͚ͫ͜ ͍ͤͯͭͪ͜΄͚ͤ͜ ͍ͫͭ͜Σ ͍ͤ͊;͊ΊͭΈͫΎ ͙͋ͯͭ ͯ͟͡Έ͙ͭͯͪͤͣ 

ͫͯ͋ΩΊͭͦͣ͟ ͎͍͔ͦ͋ͦͦͪͤͤΎΣ ͍͙Ύ͍͡ΎΊ ͍ͫͦΌ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈΦ 

˹͊ ͍͒ͣͤͯ͜͜ ͍͒͜ ͙͊ͫ͟͡;ͤͦ͝  ͔ͣͦ͒͜͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͊ͤ͘ΎͭΈΣ ͔ͣͦ͒͡Έ ζͻͯ͒ͦ͗ͤΎ 

ͫͭͯ͒͜ΎηΣ ζ͍ͭͦͪ;͊ ͚͔ͣ͊ͫͭͪͤΎη ͋͘͜͡Έ΄ͯΊ ͫͭͯͨͤ͜Έ ͍͙ͫͦ͋ͦ͒ ͙͙͙͒ͭͤ ͚ ͔͎͎ͨ͒͊ͦ͊ ͍ 

ͤ͜͜ͼ͜Ό͍͊ͤͤ͜ ͙ͨͦͭͪ͋ͤ͜ͻ ͍ͭͦͪ;ͦ-͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͦͣͯͤ͊͟͜͟ͼ͚͜Σ ͍͔ͫͭͦͪͤͤ͜ 

͎͍͎͒͊ͦͦͦͦ͜͡ ͍ͭͦͪ;ͦ-ͨͦ΄͍͎ͯͦͦͦ͟ ͨͪͦͫͭͦͪͯΣ ͯ Ύͦͣͯ͟ ζ͊ͨͯͫ͊͘͟ΊͭΈͫΎη ͔ͣͻ͊ͤͣ͘͜ 

͔͔͔͔ͨͪͤͫͤͤΎ ͍͔͙ͯͫ͒ͦͣͤ͜͡ͻ ͙͙͒ͭͤͦΌ ͼ͔͚ͤͤͦͫͭ͜ ͙͔ͣͫͭͼ͍ͭ͊ ͯ ͍͊ͫͤͯ͡ 

͒͜Ύ͡Έͤͫͭ͜Έ ͦ͋ͪ͊ͦ͘ ͍͔ͭͦͪͤͤΎΦ 

˻͔ͭ͗Σ ͯ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͎͙͙͊ͦͣͣ ;͙͙͙ͤͤ͊ͣ͟ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͦͫͤͦ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍ ͔͚͒ͭ͜ 

͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ ͤ͊ ͊ͫ͊͒͊͘ͻ ͎ͯͣ͊ͤͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͭ͊ ͙ͨͫͻ͎ͦͦ͜͡͝ ͍͙ͤ͊͘;͔ͤ͜Υ 

͔͎ͤͭͪ͊͜ͼ͜Ύ ͔͔͙ͫͭͭ;͎ͤͦͦ ͚ ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͝͝ ͔͍ͦͣͨͦͤͤͭ͟͜ ͯ ͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ 

ͨͪͦͼ͔ͫ͜Τ ͍͙͋ͪ͜ ͍͊ͫͦ͋͘͜Σ ͔͍ͣͭͦ͒͜Σ ͙͚͍ͨͪͦͣ͜Σ Ύ͟͜ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͤ͊͋ͯͭͭΎ 

͙͙͒ͭͤͦΌ ͍͒ͦͫ͒ͯ͜ ͔͔͙ͫͭͭ;͎ͤͦͦ ͙͚ͫͨͪͣ͊ͤͤΎ ͔ͪ͊͡Έ͎ͤͦͦ ͍ͫͭͯ͜ ͭ͊ ͚͎ͦͦ 

ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͦ͋ͪ͊ͯ͘ ͍ ͙͔ͣͫͭͼ͍ͭ͜Τ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͤ͊ 
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˨͔ͦͤ;;͙͙ͤΣ нΣ 26-31 (Dronova, O. O., Ohurtsova, S. V. (2015). Formation of socio-
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treasury of education of Donetsk region, 2, 26-31. 
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3, 104-110 (Dronova, O. O. (2015). Pedagogical conditions of formation of culture of 
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education of Donetsk region, 3, 104-110). 
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˽͔͙ͪͦ͋ͣ͡ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;ͦ͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Υ ͔ͭͦͪ͜ΎΣ ͙ͨͪ͊ͭ͊͟͟Σ ͔͔͙͍͙ͨͪͫͨͭ͟Σ нм-26 
(Dronova, O. O. (2015). Freedom and rules in the artistic and aesthetic self-
expression of the preschooler. Problems of development of creative personality of 
preschool children: theory, practice, prospects, 21-26).  

˴ͦͤͦͤͦ͟Σ ˻Φ ˶Φ όнллоύΦ ˴ͦ ͔ͣͤͭ͊ͪ ͒ͦ ˣ͍͎͊ͦͦͦ͘ ͔ͦͣͨͦͤͤͭ͊͟ ͒ͦ΄͟͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ 
(Kononko, O. L. (2003). Commentary on the Basic Component of Preschool Education 
in Ukraine). 

˸͊ͯͪ͘ ˴ΦˤΦ όнлмтύΦ ͍̅ͦͪͣͯ͊ͤͤΎ ͻͯ͒ͦ͗ͤΈͦ-͔͔͙ͫͭͭ;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͍ ͔͚͒ͭ͜ ͒ͦ΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟ 
Ύ͟ ͎ͤ͊͊͡Έͤ͊ ͔ͨͦͭͪ͋͊ ͫΈ͎͔ͦͦ͒ͤͤΎΦ ˽͔͎͎͒͊ͦ͜;͙͚ͤ ͨͦ΄ͯ͟, 77-80 (Mazur, K. V. (2017). 
Formation of artistic and aesthetic culture in preschool children as an urgent need of 
today. Pedagogical search, 77-80). 
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SUMMARY 
Mnyshenko Kateryna. Organizational and methodological principles of forming the 

foundations of artistic and aesthetic competence of preschool children. 
The article presents the results of experimental and theoretical research on the problem of 

forming the foundations of artistic and aesthetic competence in the preschool age. The semantic 
ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ŎƻƴŎŜǇǘǎ άŎƻƳǇŜǘŜƴŎŜέΣ άŀǊǘƛǎǘƛŎ ŀƴŘ ŀŜǎǘƘŜǘƛŎ ŎƻƳǇŜǘŜƴŎŜέ ƛƴ ǘƘŜ ǾŜŎǘƻǊ ƻŦ 
aesthetic education and art education of preschoolers is revealed. A number of competences of 
preschool children are analyzed, in particular art-productive, sensory-cognitive, communicative, 
etc. Artistic and aesthetic competence is interpreted as an integrated characteristic of the chiƭŘΩǎ 
achievements in mastering the methods of cognition and interpretation of the world. The 
relationship between artistic and aesthetic competence and art as an artistic and aesthetic self-
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expression of the child. Organizational and methodological principles and elements of 
pedagogical technology of formation of basics of artistic and aesthetic competence in children of 
senior preschool age are revealed. It is noted that formation of the foundations of artistic and 
aesthetic competence requires the use of methods that stimulate activity and behavior of the 
child. The effectiveness of the pedagogical process is due to the use of methods of active 
preparation of the child for self-learning, independent discovery of new knowledge in art and 
artistic creativity. The pedagogical means (personalities, musical, poetic, prose works, 
reproductions, sculpture, objects of decorative and applied creativity, natural materials, utilized 
household materials, tec.) which carry out informational and motivational functions, encourage 
comprehesion, experimentation, tests are analyzed. The complex of methodological approaches 
which promote formation in children of preschool age of the generalized picture of world 
outlook, acquaintance with various art techniques and creation of an expressive image in art by 
imitation and own attempts, exercises, experiments is allocated. 

Key words: preschooler, artistic and aesthetic competence, art education, 
pedagogical technology, hermeneutic approach, art, artistic snd aesthetic self-expression.  
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˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˹͊ͯ͊͟ ς ͼ͔ ͫͺ͔ͪ͊ ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͙͙͒ͤΣ ΅ͦ 

͍ͨͦΩΎ͊ͤ͊͘ ͘͜ ͍͔ͭͦͪͤͤΎͣΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΊΌ ͭ͊ ͨͦ΄͙͔ͪͤͤΎͣ ͤ͊ͤ͘Έ ͨͪͦ 

͍͙ͤ͊ͦ͟͡΄͚ͤ͜ ͍ͫͭ͜ ͜ ͡Ό͙͒ͤͯ ͍ ͤΈͦͣͯΦ ˤ ͍ͦͫͤͦͯ ͝͝ ͍͙ͪͦͭͯ͘͟ ͔ͨͦ͊͒ͤͦ͟͡ 

͔͙ͨͦͭͪ͋ ͭ͊ ͔͔͙ͤͭͪͫ͜ ͡Ό͙͙͒ͤΣ ͊ ͫ͊ͣ ͍͙ͪͦͭͦ͘͟ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͤ͊ ͍ͦͫͤͦ͜ 
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͍͔ͨͦͨͦͤͤͤΎ ͙ͤ͊ͯ͟ ͍͙͙ͤͦͣ ͺ͙͊ͭ͊ͣ͟ ͭ͊  ͔͒͜Ύ͙ͣΣ ͒͡Ύ ͭͯͣ͊͡;͔ͤͤΎ ͚ 

͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ Ύ͙͟ͻ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ͤ͊ͯͦͦ͟ ͍ͦ͋͐ͪͯͤͭͦ͊ͤ͜ 

͔͙ͣͭͦ͒Φ ˭͎͊͊͡Έ͍ͤͦ͒ͦͣͦ͜Σ ΅ͦ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͘ ͔ͣͭͦΌ 

ͫͭͯ͒͜Ό͍͊ͤͤΎ ͙ͨͭ͊ͤΈ ͔ͭͦͪ͜͝ ͭ͊ ͙͙ͨͪ͊ͭ͟͟ ͍ͦͫͭͤ͜Έͦ͝ ͎͊ͯ͘͜͡Σ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ ͭ͊ 

ͯ;ͤͤ͜Ύ ͘ ͔ͣͭͦΌ ͘ΩΎ͍ͫͯ͊ͤͤΎ ͝ͻͤΈͦ͝ ͫͯͭͤͦͫͭ͜ ͭ͊ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡Φ  ̒͟ ͜ ͋ͯ͒Έ-Ύ͊͟ 

ͤ͜΄͊ ͎͊ͯ͘͡Έ ͙ͤ͊ͯ͟Σ ͔͎͎ͨ͒͊ͦ͊͜͟ ͎͍ͨͦͫͯͦͯ͡ΊͭΈͫΎ ͍͊ͫͤͦ͡Ό ͔͎ͣͭͦ͒ͦͦ͜͡ΊΌΣ Ύͯ͟ 

ͪͦͯͣ͘͜Ίͣͦ Ύ͟ ͼͫͤͯ͜͜͡ ͙͔ͫͫͭͣͯΣ ΅ͦ ͔͔͍ͨͪ͋ͯ͊Ί ͍ ͚ͨͦͫͭͤͦͣͯ͜ ͍͙͍ͪͦͭͦ͘͟͜ ͭ͊ 

͎͋͊͊͘;ͯΊͭΈͫΎ ͊͘ ͪ͊ͻͯͤͦ͟ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍͙ͤͦͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽͙ͭ͊ͤͤΎ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͔͎͎͙ͨ͒͊ͦ͜͟Σ ͝͝ 

͍͙ͪͦͭͯ͘͟ ͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ ͍ ͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΎͻ Ύ͟ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻΣ ͭ͊͟ ͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ 

͙͍͒ͦͫ͒ͤ͜͟͜͡Φ ˭͔ͦͪͣ͊͟Σ ͍͙͍;͊ΊͭΈͫΎ ͔ͫͨͼ͙ͺ͊͜͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ ͍͔͔ͨͪͦ͒ͤͤΎ 

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ό˥͊͒ͯ͡΄Σ ϧ ˶͙͔ͫͤͦ͟Σ нлмпΤ ˭͚͊;͔ͤͦ͟Σ нллуΤ 

˴ͯ͘Έͣͤͫ͜Έ͙͚͟Σ нллрΤ ˹͍͙͍ͦͦ͟Σ нллсΤ Earley, 2014; Shraw, 2006ύΣ ͊ ͭ͊ͦ͗͟ 

͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͍ͣͭͦ͒͜ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ όAguado, 

2009; Creswell et al., 2003; Garner et al., 2009; Loxley et al., 2013ύΦ ˽͔ͪͦͭΣ 

͔ͤ͒ͦͫͭ͊ͭͤΈͦ ͍͙͍͔͙͙ͫͭͤͣ͜͡ ͙͊͘͡΄͊ΌͭΈͫΎ ͙ͨͭ͊ͤͤΎ ͫͯͭͤͦͫͭ͜Σ ͙ͨͪͤͼ͙͍ͨ͜ ͭ͊ 

ͨ͒͜ͻ͍ͦ͒͜Σ ΅ͦ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͍ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤͤ͜͡ΎͻΦ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͍ ͎ͯ͊͊͘͡Έ͔ͤͤͤ͜ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ 

͔͔͙͍ͭͦͪͭ͟͜ ͯ ͎͊ͯ͘͜͡ ͔͎͎͙ͨ͒͊ͦ͜͟ ͘ ͔ͣͭͦΌ ͍͙͍͔ͫͭͤͤ͜͡Ύ ͫͯͭͤͦͫͭ͜ ͔͎ͣͭͦ͒ͦͦ͜͡͝ 

͔͎͎͙ͨ͒͊ͦ͜͟Σ ͝͝ ͙ͨͪͤͼ͙͍ͨ͜ ͭ͊ ͨ͒͜ͻ͍ͦ͒͜Σ ΅ͦ ͎͍͙͔ͫͯͯ͊ͭͣ͡ ͍ͦͫͤͦͦΌ ͒͡Ύ 

ͨͦ͒͊͡Έ΄͎ͦͦ ͫͭͯ͒͜Ό͍͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ Ύ͍͙΅Σ ͺ͍͊ͭ͟͜ ͭ͊ ͨͪͦͼ͔͍ͫ͜Φ  

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ̂ ͫͭ͊ͭͭ͜ ͔͔͍ͨͪͤͭͦ͊ͤͦ͘ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍͙͎ͦͤ͊ͤͦͦ͟ 

͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ΅ͦ ͔͔ͨͪ͒͋͊;͊ͦ͡ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͊ͤ͊ͯ͘͜͡ ͭ͊ ͙͔ͫͤͭͯ͘ ͘ ͔ͣͭͦΌ 

ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͔͔͒͗ͪ͡Έͤͦ͝ ͙͋͊͘ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͊ ͭ͊ͦ͗͟ ͍͙͔͔ͦͪͣͤͤ͟͡Ύ ͙ͭͻ 

͔͔͔͍ͣͤͭ͜͡Σ ΅ͦ ͫ͊͒͊͟͡ΌͭΈ ͼͤͤͫͭ͜͜Έ ͒͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ   

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˾͔ͯ͘͡Έͭ͊ͭͦͣ ͍ͤ͊ͯͦͦ͟͝ ͙ͪͦ͋ͦͭ Ί ͍ͤͦ͜ 

͍ͤ͊ͯͦ͟͜ ͤ͊ͤͤ͘ΎΣ ͒͡Ύ ͍͙͔ͪ͊͗ͤͤΎ Ύ͙͟ͻ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ;ͭͦ͜͟ ͍͙ͤ͊͘;͔ͤ͜ 

ͺ͙ͦͪͣΥ ͺ͊ͭ͟ όͨͦ͒͜ΎΣ Ύ͍͙΅͔Σ ͝ͻͤ͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Σ ͺͯͤ͟ͼͦͤ͊͜͡Έͤ͜ 

͍͊͘Ί͍ͣͦ͘ΩΎ͙͘͟ ͘ ͤ͜΄͙͙ͣ ͨͦ͒͜Ύ͙ͣΣ Ύ͍͙΅͙͊ͣΣ Ύ͟͜ ͊͘ͺ͍ͫͦ͊ͤ͜͟͜ ͭ͊ 

͔͊ͪ͘Ί͍ͫͭͪͦ͊ͤ͜ ͍͍͙͒ͨͦ͒ͤͣ͜͜ ;͙ͤͦͣύΤ ͔ͨͦͦ͗ͤͤ͡Ύ ό͍ͤ͊ͯͦ͟͜ ͍͔͔ͭͪ͒͗ͤͤΎύ; 

ͨͦͤΎͭͭΎ ό͎͍͊͋ͫͭͪ͊ͦ͊ͤ͊ ;͙ ͎ͯ͊͊͘͡Έ͔ͤͤ͊ ͺͦͪͣ͊ ͍͙͔ͪ͊͗ͤͤΎ Ύ͔͚ͦͫͭ͟ Ύ͍͙΅͊Σ 

͔͔ͨͪ͒ͣͭͯύΤ ͔͎͊ͭͦͪ͟͜Ύ ό͙ͣ͊ͫͣ͊͟͡Έͤͦ ΄͙͔ͪͦ͟ ͨͦͤΎͭͭΎΣ ΅ͦ ͨͦͤ͊͘;͊Ί ͚ͤ͊͋͜͡Έ΄ 

ͫͯͭͭΊ͍͜ ͙ͦͤ͊͘͟ Ύ͍͙΅͊Σ ͔͔ͨͪ͒ͣͭͯύΤ ͔ͭͦͪ͜Ύ όͺͦͪͣ͊ ͍͎ͤ͊ͯͦͦͦ͟ ͤ͊ͤͤ͘ΎΣ ΅ͦ 

͍͔ͫͭͪͯͭͯͪͦ͊ͤ͟ ͯ ͍͙͎͡Ύ͒͜ ͙͔͙ͫͫͭͣ ͍͙ͤ͊ͯͦ͟ͻ ͍͔͔ͭͪ͒͗ͤΈΣ ͍͒ͦ͊͘͟͜ ͭ͊ ͔͍ͣͭͦ͒͜ 

͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͜ ͎͍ͨͪͦͤͦͯ͊ͤͤ͘Ύ Ύ͍͙΅ ͭ͊ ͨͪͦͼ͔͍ͫ͜ ͔ͦͤͪͭͤͦ͟͟͝ ͍ͤ͊ͯͦͦ͟͝ 

͎͊ͯ͘͜͡ύΤ  ͦͤ͟ͼ͔ͨͼ͜Ύ όͫͯͯͨͤͫͭ͟͜Έ ͎ͨͦ͡Ύ͍͒͜Σ ͯΎ͍͔ͤ͡Έ ͭ͊ ͔͚͒͜Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ 

ͨͦΎͫͤΌΌͭΈͫΎ ͙͍ͦͫͦ͋ͦͫͭ͜͡ Ύ͍͙΅ ͜ ͨͪͦͼ͔͍ͫ͜ύΤ ͔͒͜Ύ όͺͦͪͣ͊ ͨͤ͊ͤͤ͘͜Ύ ͍ͫͭͯ͜Σ ΅ͦ 

͍͒ͦ͋ͪ͊͗͊͜Ί ͔ͫͨͼ͙ͺͯ͜͟ ͦ͋ΩΊͭ͊͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭ͊ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͚͎ͦͦ 
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ͨͦ͒͊͡Έ΄͙͚ ͍͙ͪͦͭͦ͘͟Τ ͙͎ͨ͊ͪ͊͒ͣ͊ ό͔ͣͦ͒͡Έ ͍͙ͨͦͫͭ͊ͤͦ͟ ͔͙ͨͪͦ͋ͣ͡ Ύ͟ 

͙ͨͪ͊͒ͯ͟͡ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͙ͤ͊ͯͦ͟ͻ ͊͒͊͘;ύΤ ͔ͨͪͦ͋ͣ͊͡ όͺͦͪͣ͊ ͍͙͔ͪ͊͗ͤͤΎ ͭ͜Ί͝ 

;͙͙͊ͫͭͤ ͤ͊ͤ͘ΈΣ Ύ͙͟ͻ ͔ͤ ͍͙ͫͭ͊;͊Ί ͒͡Ύ ͨͦ͒͊͡Έ΄͎ͦͦ ͍͙ͪͦͭͯ͘͟ ͔ͭͦͪ͜͝ ͜κ;͙ 

͙͙ͨͪ͊ͭ͟͟ ͔͍ͨͤͦ͝ ͫͺ͔͙ͪ ͡Ό͒ͫΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ ͎͔ͨͦͭ͊͘͜ ό͍ͫͦΊ͔ͪ͒ͤ͜ 

ζ͔͔ͨͪ͒͋͊;͔ͤͤΎ ͤ͊ͤͤ͘ΎηΣ Ύ͔͟ ͍ ͪ͊͘͜ ͍͔͔͒ͦ͒ͤͤΎ ͫͭ͊Ί ͔ͭͦͪ͜ΊΌΣ ;͙ ͎ͤͦͪͯ͜ΊͭΈͫΎ 

ͤ͊ͯͦ͟Ό ͯ ͪ͊͘͜ ͝͝ ͔͍͔͔ͤͨ͒ͭͪ͒͗ͤͤ͜ΎΦ  

˿Φ ˥ͦͤ;͔͊ͪͤͦ͟ όмффтύ ͨͦ͒͊Ί ͟͜͡Έ͊͟ ͍͙ͤ͊͘;͔ͤΈ ͨͦͤΎͭͭΎ ζ͔͎ͣͭͦ͒ͦͦ͜͡ΎηΦ  

˸͔͎ͭͦ͒ͦͦ͜͡Ύ ς ό͍͒͜ ͎͔ͪͼΈ͎ͦͦ͟ ƳŜǘƻŘƻǎ ς ͫ ͨͦͫ͋͜ ͨͤ͊ͤͤ͘͜ΎΣ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͔ͣͭͦ͒ ͜ 

logos ς ͤ͊ͯ͊͟Σ ͤ͊ͤͤ͘Ύ) ς ͼ͔ ζͫͯͯͨͤͫͭ͟͜Έ ͙͚͍ͨͪͦͣ͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ΅ͦ 

͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͍ ͤ͊ͯͼ͜ηΤ ͼ͔ ζ͍;͔ͤͤΎ ͨͪͦ ͔͙ͣͭͦ͒ ͨͤ͊ͤͤ͘͜Ύ ͭ͊ ͔͔͍͔ͨͪͭͦͪͤͤΎ 

͚͒ͫͤͦͫͭ͜͜ηΦ ˢ͍ͭͦͪ ͪͦͪͤ͘͘͜ΎΊ ;͍͊ͫͭͦͯ͟ ͔͎ͣͭͦ͒ͦͦ͜͡Ό ζΎ͟ ͫͯͯͨͤͫͭ͟͜Έ ͔͍ͣͭͦ͒͜ ͯ 

͚ͦ͗ͤ͟͜ ͔͚ͦͤͪͭͤ͟͟͜ ͤ͊ͯͼ͜ηΣ ͎͊͊͘͡Έͤͯ ͔͎ͣͭͦ͒ͦͦ͜͡Ό ς ζͫͯͯͨͤͫͭ͟͜Έ ͋͜͡Έ΄ 

͎͊͊͘͡Έ͙ͤͻ ͔͍ͣͭͦ͒͜ηΣ ͺͦͫͦ͜͡ͺͫΈͯ͟ ͔͎ͣͭͦ͒ͦͦ͜͡Ό ς ζ͙͔ͫͫͭͣͯ ͔͙͒͊ͭ͜͟͡;͙ͤͻ 

͔͍ͣͭͦ͒͜Σ Ύ͟͜ Ί ͚͎ͤ͊͊͊͘͡Έͤ͜΄͙͙ͣ ͜ ͒͜ΌͭΈ ͤ͊ ͍ͫΈͦͣͯ ͨͦ͜͡ ͍͎ͤ͊ͯͦͦͦ͟ ͨͤ͊ͤͤ͘͜ΎΣ 

͔͙ͦͤͪͭͯ͘͟͟Ό;͙ͫΈ ͜ ;͔͔ͪ͘ ͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͟͜Σ ͜ ;͔͔ͪ͘ ;͍͊ͫͭͦͯ͟ ͔͎ͣͭͦ͒ͦͦ͜͡Όη 

ό˥ͦͤ;͔͊ͪͤͦ͟Σ мффтΣ ͫΦ нлтύΦ   

̂ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͔͎ͣͭͦ͒ͦͦ͜͡Ύ ͍͙͍ͫͭ͜͡ΌΊͭΈͫΎ Ύ͟ ͭ͊͊͟Σ 

΅ͦ ͍͙͍;͊Ί ͙͙ͭͨ ͭ͊ ͍ͪͤ͜͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͝ͻͤ͜ͻ ͍͊͘Ί͍ͣͦ͘ΩΎ͊͘͟ͻΣ 

͍͍ͫͨ͒ͤͦ͜͜΄͔ͤͤΎ Ύ͙ͫͤ͟͜ͻ ͜ ͟͜͡Έ͙ͫͤ͟͜ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͨ͒͜ ;͊ͫ ͙ͦͨͫͯ ͨͪͦͼ͔ͫͯ 

͍ͤ͊;͊ͤͤΎ ͚ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͨͪͦͺ͔͚ͫͤͦ͜͝Σ ͔ͫͨͼ͊͜͡Έͤͦ͝Σ ͣͦͪ͊͡Έͤͦ-͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͜ 

͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͊ ͭ͊ͦ͗͟ ͎ͪͦ͘͡Ύ͒͊Ί ͙ͨͭ͊ͤͤΎ ͎͍ͨͪͦͤͦͯ͊ͤͤ͘Ύ ΄͡Ύͻ͍͜ 

͍͙ͪͦͭͯ͘͟ ͔͎͎͙ͨ͒͊ͦ͜͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡Φ ˤ͙͍͊͗ͦ͡Ό ͺͯͤ͟ͼ͜ΊΌ ͔͎ͣͭͦ͒ͦͦ͜͡͝ 

͔͎͎͙ͨ͒͊ͦ͜͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡Σ Ύ͟ ͊ͤ͊͘͘;͊Ί ˢΦ ˴ ͯ͘Έͣͤͫ͜Έ͙͚͟ όнллрύΣ Ί ͍͙ͪͦͭͦ͘͟ ͝͝ 

͔͎͚͊ͭͦͪ͟͜Σ ͨͦͤΎͭΈ ͜ ͔͍ͭͪͣͤ͜͜Φ ́ͦ͋ͭͦΣ ͔͎ͣͭͦ͒ͦͦ͜͡Ύ ς ͼ͔ ͫͯͯͨͤͫͭ͟͜Έ ͤ͊ͤ͘Έ ͨͪͦ 

͙͍ͣͦ͗͜͡ ΄͡Ύͻ͙ ͜ ͙ͫͨͦͫͦ͋ ͨͤ͊ͤͤ͘͜Ύ ͔ͪ͊͡Έͤͦ͝ ͚͒ͫͤͦͫͭ͜͜Φ ˹͊ ͍ͦͫͤͦ͜ 

ͺͦͫͦ͜͡ͺͫΈͦ͟͝ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͎͊͊͘͡Έͤ͊ ͭ͊ ;͍͊ͫͭͦ͊͟ ͔͎ͣͭͦ͒ͦͦ͜͡Ύ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͦͪͣͦ͟ ͍͘Ύ͎ͭͦͦ ͦ͋ΩΊͭ͊͟Σ Ύ͍͙΅͊Σ ͺ͊ͭͯ͟Σ ΅ͦ ͙͍ͯͣͦ͗͡͡ΌΌͭΈ 

͍͙Ύ͍͔ͤͤ͡Ύ ͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟͜Σ ͊ ͍͒ͭ͊͜͟ ς ͔͔ͨͪͻ͒͜ ͍͒͜ ͝ͻ ͎͔͙ͨͦͭͭ͜;͎ͤͦͦ ͙ͦͨͫͯ 

͒ͦ ͍͎ͤ͊ͯͦͦͦ͟ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎΦ  

˸͔͎ͭͦ͒ͦͦ͜͡Ύ ͔͎͎͙ͨ͒͊ͦ͜͟ ς ͼ͔ ͙͔ͫͫͭͣ͊ ͤ͊ͤ͘ΈΣ ΅ͦ ͍͒ͦ͋ͪ͊͗͊͜Ί ͍ͦͫͤͦͤ͜ 

͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔ͭͦͪ͜͝Σ ͦͤ͟ͼ͔ͨͼ͜͝Σ ͙ͨͪͤͼ͙͙ͨ ͚ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͍͙͍;͔ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 

Ύ͍͙΅ ͜ ͨͪͦͼ͔͍ͫ͜Σ ͔͙ͣͭͦ͒ ͝ͻ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˽͔͔ͪ͒ͣͭͦͣ ͔͎ͣͭͦ͒ͦͦ͜͡͝ 

͔͎͎͙ͨ͒͊ͦ͜͟ Ί ͊ͦͤͦͣͪͤͦͫͭ͘͟͜͜ ͨͪͦͼ͔ͫͯ ͍͙ͪͦͭͯ͘͟ ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 

͍͒ͦ͋ͯ͊͘;͊ ͍͙ͦͫͭ͜Φ ˨ͦ ͍͙ͦͫͤͦͤͻ ͺͯͤ͟ͼ͚͜ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͔͎͎͙ͨ͒͊ͦ͜͟ ͫ͒͜͡ 

͍͔͙͒ͤͫͭ͜ ͍͙ͤ͊͘;͔ͤͤΎ ͍ͫͨͦͫͦ͋͜ ͍͔ͭͦͪͤͤΎ ͍͙ͤ͊ͯͦ͟ͻ ͤ͊ͤ͘Έ ͨͪͦ ͙͒ͤ͊ͣͯ͜͟ 

͍͙ͪͦͭͯ͘͟ ͨͪͦͼ͔͍ͫ͜ ͜ Ύ͍͙΅ ͯ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜Τ ͎͍ͨͪͦͤͦͯ͊ͤͤ͘Ύ ΄͡Ύͻ͍͜ ͜ ͍ͫͨͦͫͦ͋͜ 

͒ͦͫΎ͎͔ͤͤͤΎ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝ ͔͙ͣͭΤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔͎ͦͣͨͫͤͦͦ͟͟͡ 

͙ͦͭͪͣ͊ͤͤΎ ͙͒͊ͤͻ ͨͪͦ ͨͪͦͼ͔ͫ ;͙ Ύ͍͙΅͔Σ ΅ͦ Ί ͔͔ͨͪ͒ͣͭͦͣ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΤ 
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͙ͫͨͪΎͤͤΎ ͍͔ͫͭͦͪͤͤΌ ͭ͊ ͨͦ΄͙͔ͪͤͤΌ ͍͙ͤͦͻ ͔͚͒͜Σ ͔͚ͭͦͪ͜Σ ͦͤ͟ͼ͔ͨͼ͚͜Τ 

ͯͭͦ;͔ͤͤͤΎΣ ͎͋͊͊͘;͔ͤͤΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ͨͦͤΎͭͭΊ͍ͦ-͔͎͚͎͊ͭͦͪͤͦͦ͟͜ ͊ͨ͊ͪ͊ͭͯ 

͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙ͤ͊ͯ͟Τ ͍͔ͫͭͦͪͤͤΎ ͙͔͙ͫͫͭͣ ͍͙ͤ͊ͯͦ͟ͻ ͤ͊ͤ͘ΈΣ ͍ ͍ͦͫͤͦͯ Ύ͙͟ͻ 

͔ͨͦ͊͒ͤͦ͟͡ ͦ͋ΩΊ͙͍ͭͤ͟͜ ͒͊ͤ͜ ͍ͦͫͭͤ͜Έͦ͝ ͎͊ͯ͘͜͡Τ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙͒ͦͫ͒ͤ͜͡ͼΈ͎ͦͦ͟ 

͔ͤͫͭͪͯͣͤͭ͊ͪ͜͜Ό ͍͎ͤ͊ͯͦͦͦ͟ ͨͤ͊ͤͤ͘͜Ύ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ Ύ͍͙΅ ͭ͊ ͨͪͦͼ͔͍ͫ͜Φ  

ˤ͊ͪͭͦ ͪͦͪͤ͘͘͜Ύ͙ͭ ;͙͙ͦͭͪ ͍ͪͤ͜͜ ͔͎ͣͭͦ͒ͦͦ͜͡͝Υ 

ͺͦͫͦ͜͡ͺͫΈͯ͟κͺ͔ͯͤ͒͊ͣͤͭ͊͡ΈͤͯΤ ͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦͯ͟Τ ;͍͊ͫͭͦͦ͟-͍ͤ͊ͯͦͯ͟Τ 

͔ͭͻ͎ͤͦͦ͜͡;ͤͯΦ ̅ͦͫͦ͜͡ͺͫΈ͙͚͟ ͊͋ͦ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙͚ͤ ͍͔ͪͤ͜Έ ͯ ͫͭͪͯͭͯͪ͟͜ 

͔͎ͣͭͦ͒ͦͦ͜͡͝ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͫͯͯͨͤͫͭ͟͜Ό ͎͊͊͘͡Έ͙ͤͻ ͙ͨͪͤͼ͙͍ͨ͜ ͨͤ͊ͤͤ͘͜Ύ ͭ͊ 

͔͎͊ͭͦͪ͊͟͜͡Έ͙ͤͣ ͊ͨ͊ͪ͊ͭͦͣ ͙ͤ͊ͯ͟Φ ̅ͦͫͦ͜͡ͺͫΈ͙͚͟ ͍͔ͪͤ͜Έ ͺͦͪͣͯΊ ͍͔ͣͫͭͦ͘͜ 

ͨ͒͐ͪͯͤͭ͜Ύ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͔͎ͣͭͦ͒ͦͦ͜͡;͎ͤͦͦ ͤ͊ͤͤ͘ΎΣ ͍͙ͤ͊͘;͊Ό;͙ ͍͎ͫͭͦ͜͡Ύ͒ͤ͜ 

ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͨͪͦͼ͔ͫͯ ͨͤ͊ͤͤ͘͜Ύ ͚ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͚͒ͫͤͦͫͭ͜͜ ͍ ͍ͯͣͦ͊ͻ 

ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͙ͪͤ͘͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͎ͪͯͨ ό˴ͯ͘Έͣͤͫ͜Έ͙͚͟Σ нллрύΦ 

˭͎͊͊͡Έ͍ͤͦͤ͊ͯͦ͊͟ ͔͎ͣͭͦ͒ͦͦ͜͡Ύ ς ͼ͔ ͔ͭͦͪ͜͝ ͭ͊ ͦͤ͟ͼ͔ͨͼ͜͝Σ Ύ͙͙ͣ͟ 

͎͍ͨͦͫͯͦͯ͡ΊͭΈͫΎ ͋͜͡Έ΄ͫͭ͜Έ ͤ͊ͯ͟Φ ͍̉͊ͫͭͦͦ͟-͍ͤ͊ͯͦͯ͟ ͔͎ͣͭͦ͒ͦͦ͜͡Ό ͫ͊͒͊͟͡Ί 

ͫͯͯͨͤͫͭ͟͜Έ ͔͍ͣͭͦ͒͜Σ ͙ͨͪͤͼ͙͍ͨ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͜ ͨͪͦͼ͔͒ͯͪΣ ΅ͦ 

͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͍ ͔͚ͦͤͪͭͤ͟͟͜ ͎͊ͯ͘͜͡ ͍͎ͤ͊ͯͦͦͦ͟ ͤ͊ͤͤ͘ΎΦ ͔́ͻ͎ͤͦͦ͜͡;ͤͯ 

͔͎ͣͭͦ͒ͦͦ͜͡Ό ͔͔ͨͪͤͭͯ͘ΌͭΈ ζ͔͙ͣͭͦ͒͊͟ ͜ ͔ͭͻͤ͊͜͟ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͭͦ͋ͭͦ ͤ͊͋ͪ͜ 

ͨͪͦͼ͔͒ͯͪΣ Ύ͟͜ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͙ͦͭͪͣ͊ͤͤΎ ͍͎͒ͦͫͭͦͪͤͦͦ͜ ͔͙ͣͨͪ͜;͎ͤͦͦ 

͔ͣ͊ͭͪ͊ͯ͜͡ ͜ ͚͎ͦͦ ͔͍͙ͨͪͤͤͯ ͦ͋ͪͦ͋ͯ͟Σ ͨͫ͜͡Ύ Ύͦ͟͝ ͍ͤ͜ ͔ͣͦ͗ ͍͟͡Ό;͙͊ͭͫΎ ͍ ͙͍ͣ͊ͫ 

͍͎ͤ͊ͯͦͦͦ͟ ͤ͊ͤͤ͘Ύη ό˭͚͊;͔ͤͦ͟Σ нллуΣ нпύΦ ˤ͔͊ͫͤ͡Σ ζ͔ͭͻ͎ͤͦͦ͜͡;ͤ͊ ͔͎ͣͭͦ͒ͦͦ͜͡Ύ 

͙͍ͪͦͪ͊͘͟Ί ͔͙ͣͭͦ͒ͯ͟ ͚ ͔ͭͻ͎ͤͦͦ͜͡Ό ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͭͦ͋ͭͦ ͤ͊͋ͪ͜ ͨͪͦͼ͔͒ͯͪΣ Ύ͟͜ 

͔͔͊͋ͨ͘͘;ͯΌͭΈ ͔ͦ͒ͪ͗͊ͤͤΎ ͍͎͒ͦͫͭͦͪͤͦͦ͜ ͔͙ͣͨͪ͜;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͭ͊ ͚͎ͦͦ 

͔͍͙͔ͨͪͤͤ ͦͨͪ͊ͼΌ͍͊ͤͤΎη ό˥͊͒ͯ͡΄Σ ϧ ˶͙͔ͫͤͦ͟Σ нлмпΣ ͫΦ олύΦ 

˨ͦ ͍͙ͦͫͤͦͤͻ ͙ͨͪͤͼ͙͍ͨ͜ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͍͎ͤ͊ͯͦͦͦ͟ ͨͤ͊ͤͤ͘͜Ύ ͍͙ͤ͊ͦ͟͡΄ͤΈͦ͝ 

͚͒ͫͤͦͫͭ͜͜ ͔ͤ͊͗͊ͭ͡Έ ͙ͨͪͤͼ͙͙ͨ ͔͔͒ͭͪͣͤͣͯ͘͜͜Σ ͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͭ͊ ͍͒ͦͨͦͤΌ͍͊ͤͦͫͭ͜Φ 

̂ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͙ͨͪͤͼ͙ͨ ͔͔͒ͭͪͣͤͣͯ͘͜͜ ͍͊ͫͭͦͫͦͯ͘ΊͭΈͫΎΣ 

͔͔ͨͪ͒ͯͫͣ͜Σ ͒͡Ύ ͘ΩΎ͍ͫͯ͊ͤͤΎ ͙ͨͪ;͙ͤΣ Ύ͟͜ ͔ͨͦ͊͒ͤ͟͜͡ ͍ ͍ͦͫͤͦͯ ͨͦΎ͍͙ ͜ ͍͙ͪͦͭͯ͘͟  

͔͍͙ͨͤͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ Ύ͍͙΅ ;͙ ͨͪͦͼ͔͍ͫ͜Φ ́ͦ͋ͭͦ ͚͔͒ͭΈͫΎ ͨͪͦ ͍͔ͯͣͦͤͫͭ͘͜͡Έ 

͍ͦͫͭͤ͜͜ͻ Ύ͍͙΅ ͫͦͼ͊͜͡Έ͙ͤͣΣ ͔ͦͤͦͣ͟͜;͙ͤͣΣ ͙ͨͦͭ͜͡;͙ͤͣ ͍͙ͪͦͭͦͣ͘͟ ͙ͪ͊ͤ͟͝Φ ́͊ͦ͗͟ 

ͣ͊ΊͭΈͫΎ ͤ͊ ͍ͯ͊͘͜ ͔ͭΣ ΅ͦ ͊͘ ͔͍͙ͨͤͻ ͍ͯͣͦ ͊ͪͦ͒͗ͯ͘ΊͭΈͫΎ ͚ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͚ͭͦ ;͙ 

ͤ͜΄͙͚ ͨͪͦͼ͔ͫΣ Ύ͙͚͟ ͔͙͍ͤͪͦͪͤͦ͘ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘͜ ͤ͜΄͙͙ͣ ͨͪͦͼ͔͙ͫ͊ͣ ;͙ Ύ͍͙΅͙͊ͣ 

ͺͯͤ͟ͼͦͤ͊͜͡Έ͎ͤͦͦΣ ;͍͎͊ͫͦͦͦ ;͙ ͍͎ͨͪͦͫͭͦͪͦͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Φ ˽͙ͪͤͼ͙ͨ 

͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͍ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͍͎ͤ͊ͯͦͦͦ͟ ͨͤ͊ͤͤ͘͜Ύ ͨͦ͡Ύ͎͊Ί ͍ ͍͔͔ͭͪ͒͗ͤͤ͜Σ ΅ͦ 

ζ͔ͭͦͪ͜͝Σ ͙ͫͭͤͤͫͭ͜͜Έ Ύ͙͟ͻ ͋ͯ͊͡ ͍͔͔͒ͦ͒ͤ͊ ͒͡Ύ ͔͍ͨͤͦ͝ ͫͺ͔͙ͪ Ύ͍͙΅ 

͔͔͙͔ͫͨͪͣͤͭ͊͟͡ΈͤͦΣ ͔͎͋ͪ͊͘͜ΌͭΈ ͍͊ͫͤͯ͡ ͤ͊͘;ͯ΅ͫͭ͜Έ ͒͡Ύ ͔͔ͨͦͨͪ͒ͤ͜ͻ ͫͺ͔ͪ Ύ͍͙΅Σ 

͍ͤ͊ͭ͜Έ ͙ͨͪ ͍ͯͣͦ͜ ͍͙ͪͦͭͯ͘͟ ͍͙ͤͦͻ ͋͜͡Έ΄ ͎ͯ͊͊͘͡Έ͔͙ͤͤͻ ͔͚ͭͦͪ͜η ό˹͍͙͍ͦͦ͟Σ нллсΣ 

ͫΦ фмύΦ  ˽͙ͪͤͼ͙ͨ ͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͔͔ͨͪ͒͋͊;͊Ί ͫͨ͊͒ͦ͟Ίͣͤͫͭ͜Έ ͍͙ͤ͊ͯͦ͟ͻ ͔͚ͭͦͪ͜Φ 
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̋ͦ͒ͦ ͙ͨͪͤͼ͙ͨͯ ͍͒ͦͨͦͤΌ͍͊ͤͦͫͭ͜Σ ͭͦ ͭͯͭ ͍͊ͪͭͦ ͙͋ͪ͊ͭ ͒ͦ ͍͎͙ͯ͊Σ ΅ͦ ͋ͯ͒Έ-Ύ͔͟ 

͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ Ύ͔͟ ͍͙ͦͤͯ͟ΊͭΈͫΎ ͍ͤ͊ͯͦ͟ͼ͔ͣΣ ͫͨͪΎ͍͔ͣͦ͊ͤ ͤ͊ ͍͙͍;͔ͤͤΎ 

ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͦ͋ΩΊͭ͊͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭ͊ ͔͔ͨͪ͒͋͊;͊Ί ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͍͙ͨͤͻ 

͔͔͙ͭͦͪͭͦ͟-͔͎ͣͭͦ͒ͦͦ͜͡;͙ͤͻ ͨ͒͜ͻ͍ͦ͒͜Φ ˭͎͒ͤͦ͜ ͘ ͦ͋ͪ͊ͤͦΌ ͔͎ͣͭͦ͒ͦͦ͜͡ΊΌ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͍;͊ΊͭΈͫΎ ͔͍͙͚ͨͤ ͔͊ͫͨͭ͟ ͼΈ͎ͦͦ ͦ͋ΩΊͭ͊͟Φ ˤ͒ͭ͊͜͟Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 

͙ͨͪͤͼ͙ͨͯ ͍͒ͦͨͦͤΌ͍͊ͤͦͫͭ͜ ͣͤ͘͜ΌΊͭΈͫΎ ͪͦͯͣͤͤ͘͜Ύ ͔͔ͨͪ͒ͣͭͯ ͤ͊ͤ͘ΈΣ 

͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͍ͨͪ͊ͦͣͪͤͫͭ͜͜Έ ͭ͊ ͍͍ͪͤͦͨͪ͊ͤͫͭ͜͜Έ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͍͙ͤ͊ͯͦ͟ͻ 

͔͚ͭͦͪ͜ ͜ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͙ͦͨͫͯ ͦ͋ΩΊͭ͊͟ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ  

˽͒͜ ;͊ͫ ͍͙ͦͤ͊ͤͤ͟Ύ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͙͙͒ͦͫ͒ͤ͜͟͡ 

͎͍ͨͦͫͯͦͯ͡ΌͭΈͫΎ ͔ͦͣͨͫͦͣ͟͟͡ ͨ͒͜ͻ͍ͦ͒͜Σ Ύ͟͜ ͍͒ͦͦ͘͡ΎΌͭΈ ͍͔ͫ͋͜;ͤͦ ͍͙͍;͙͙ͭ 

ͦ͋ΩΊͭ͟ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˽͔͔ͪ͒ͯͫͣ͜Σ ͍͙͊ͯ͊͗ͣͦ͘Σ ΅ͦ ͨ͒͜ͻ͒͜ ς ͼ͔ ͍͙ͻ͒ͤ͊͜ ͙ͨͦ͘ͼ͜ΎΣ 

͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ Ύͦ͟͝ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͊ͤ͊͘͜͡ ͦ͋ΩΊͭͯ͟ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ́͊͟Σ ͯ 

͔ͦͤͭͫͭ͟͟͜ ͙͔͎ͫͫͭͣͤͦͦ ͨ͒͜ͻͦ͒ͯ ͦ͋ΩΊͭ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͍;͊ΊͭΈͫΎ Ύ͟ ͼͫͤͫͭ͜͜͜͡ΈΣ 

͙͔ͫͫͭͣ͊Σ Ύͯ͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ί ͤ͊Ύ͍ͤͫͭ͜Έ ͍͊͘Ί͍ͣͦͨͦΩΎ͙͊ͤ͘ͻ ͜ 

͍͊͘Ί͍ͣͦ͒ͦͨͦͤΌ͍͊͡Έ͙ͤͻ ͔͍ͦͣͨͦͤͤͭ͟͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͍͊ͫͤ͜͡ ͨͦ͜͡ͺͯͤ͟ͼͦͤ͊͜͡Έͤ͜ 

͍͘ΩΎ͙͘͟Φ ζ˿ͯͭͤͫͭ͜Έ ͙͔͎ͫͫͭͣͤͦͦ ͨ͒͜ͻͦ͒ͯ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ ͍͒ͤͦͫͤͦ͜ 

͚ͫ͊ͣͦͫͭͤ͜͜ ͔͙ͦͣͨͦͤͤͭ͟ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͔ͤ ͦ͘͜͡Έ͍ͦ͊ͤͦΣ ͊ ͍ ͝ͻͤΈͦͣͯ 

͍͊͘Ί͍ͣͦ͘ΩΎͯ͘͟Σ ͯ ͍͙ͪͦͭͯ͘͟ ͚ ͪͯͫ͜Φ ˤͤ͜ ͒͊Ί ͎ͣͦͯ͘ ͍͙Ύ͍͙͙ͭ ͔͎͍ͤͭͪͦ͊ͤ͜͜ ͙͔ͫͫͭͣͤ͜ 

͍͙͍͊ͫͭͦͫͭ͜͡ ͭ͊ Ύͫͤ͟͜͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Σ ΅ͦ ͍͒ͫͯͭͤ͜͜ ͍ ͍͙ͫ͊͒ͦ͟͡ͻ ͙͔͙ͫͫͭͣͤͻ 

͔͔͔ͣͤͭ͊͡ͻη ό˥͊͒ͯ͡΄Σ ϧ ˶͙͔ͫͤͦ͟Σ нлмпΣ ͫΦ нсύΦ 

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͨ͒͜ͻͦ͒ͯ ͦ͋ΩΊͭ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ς ͼ͔ 

ͫͯͯͨͤͫͭ͟͜Έ Ύ͍͙΅ ;͙ ͨͪͦͼ͔͍ͫ͜Σ Ύ͟͜ ͫ͊͒͊͟͡ΌͭΈ ͔ͦ͒ͤ ͼ͔͜͡Φ ͙͚̇ͫͤ͜͜͡ ͨ͒͜ͻ͒͜ ͦͤ͊͘;͊Ί 

͎ͪͦ͘͡Ύ͒ ͦ͋ΩΊͭͯ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͘ ͔͔͙͍͙ͨͪͫͨͭ͟ ͼ͎ͦͦ͜͡ ς ͎ͫ͊͒ͤͦͦ͟͡ ͔ͦͣͨͫͯ͟͟͡Σ 

Ύ͙͚͟ ͺͦͪͣͯΌͭΈ ͚͎ͦͦ ͍ͫ͊͒ͦ͟͜͡Φ ˿ͯͭͤͫͭ͜Έ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͨ͒͜ͻͦ͒ͯ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ 

΅ͦ ζ͔͗ͦ͒ͤ ͙ͨͫͻ͎ͦͦ͜͡;͔ͤ Ύ͍͙΅͔Σ ͨͪͦͼ͔ͫΣ ͫͭ͊ͤ ;͙ Ύͫͭ͟͜Έ ͙͍ͤ͒͒͊͜͜ ͔ͤ ͣͦ͗ͯͭΈ 

͙͋ͯͭ ͍͙ͨͪ͊͡Έͤͦ ͔͔͍ͤͭͪͨͪͭͦ͊ͤ͜͜ ͔͋͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎ ͝ͻͤΈͦ͝ ͙ͦͫͦ͋ͫͭͫͤͦ͜͝ 

͍͔ͯͣͦͤͦͫͭ͘͜͡η ό˹͍͙͍ͦͦ͟Σ нллсΣ ͫΦ мопύΦ  ˻͙͙͚ͫͦ͋ͫͭͫͤ͜ ͨ͒͜ͻ͒͜ ζͦͤ͊͘;͊Ί 

ͦͪ͜Ίͤͭ͊ͼ͜Ό ͍ ͦͤͫͭͪͯ͟Ό͍͊ͤͤ͜ ͚ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͤ͊ ͙ͦͫͦ͋ͫͭͫͭ͜Έ 

Ύ͟ ͼ͜͡ΈΣ ͫͯ͋ΩΊͭ͟Σ ͔ͪͯ͘͡Έͭ͊ͭ ͜ ͎͍͙͚ͦͦͤ͡ ͙͔͚ͪͭͪ͟͜ ͚͎ͦͦ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜Φ ͔͚̇ ͨ͒͜ͻ͒͜ 

͔͎͙͍ͤ͊ͨͦͦ͡͡ ͍͙͎ͣ͊͊Ί ͍͙ͤ͊ͤͤ͘Ύ ͯͤ͊͜͟͡Έͤͦͫͭ͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͝͝ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ 

ͭ͊ ͣͦͪ͊͡Έ͎ͤͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡Σ ͍ͨͪ͊͊ ͤ͊ ͍͎ͨͦ͊ͯΦ ˤͦ͒ͤͦ;͊ͫ ͙ͨͪͨͯͫ͊͟Ί ͦͨͦͪͯ ͍ ͍ͦͫͭ͜͜ 

ͤ͊ ͙͙͚ͨͪͪͦ͒ͤ ͨͪͦͼ͔ͫ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟ ͍͊͒͊ͭ͘͟͜ ͜ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ 

͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍͔ͫͭͦͪͤͤΎ ͒͡Ύ ͼΈ͎ͦͦ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͍ͯͣͦη ό˥͊͒ͯ͡΄ ͭ͊ ˶͙͔ͫͤͦ͟Σ 

нлмпΣ ͫΦ нтύΦ ˤ͍͒ͨͦ͒ͤͦ͜͜Σ ͫͯͭͤͫͭ͜Έ ͒͜Ύ͡Έ͎ͤͫͤͦͦ͜ ͨ͒͜ͻͦ͒ͯ ͨͦ͡Ύ͎͊Ί ͯ ͭͦͣͯΣ ΅ͦ 

ζ͍ͫ͒ͦͣͫͭ͜͜Έ ͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͔ͤ ͔͔ͫͯͨͪ;͊ͭΈ ͙ͦ͒ͤ ͦ͒ͤͦͣͯΣ ͔͊͡ ͚ ͔ͤ Ί ͙͙ͭͦͭͦ͗ͤͣΣ 

͍͙ͦͤ ͺͦͪͣͯΌͭΈ Ί͙͔͒ͤ ͼ͔͜͡η ό˹͍͙͍ͦͦ͟Σ нллсΣ ͫΦ мопύΦ  

˭͍͙͚ͣͫͭͦ͜ ͨ͒͜ͻ͒͜ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͍͙͍;͔ͤͤΎ ͍͎ͣͫͭͦͦͦ͘͜ ͍͔ͤ͊ͨͦͤͤͤΎ 

όͫͯͭͤͫͭ͜ΈΣ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Σ ͍͊͘Ί͍ͣͦ͘ΩΎ͙͘͟Σ ͺ͙͊ͭ͟Σ ͒͊ͤ͜Σ ΅ͦ ͒͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͊͘ 
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͎͒ͦͨͦͣͦͦΌ ͎͍͊͋ͫͭͪ͊ͯ͊ͤͤΎΣ ͊ͤ͊ͯ͘͜͡Σ ͙͔ͫͤͭͯ͘ ͫͺͦͪͣͯ͡Ό͍͙͊ͭ ͔͔͙ͭͦͪͭ;ͤ͜ 

͍͙͍͙ͫͤͦ͟ύ ͦ͋ΩΊͭͯ͟ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ̅ͦͪͣ͊͡Έ͙͚ͤ ͨ͒͜ͻ͒͜ ζ͔͔ͨͪ͒͋͊;͊Ί 

͍͙͔͔ͦͪͣͤͤ͟͡Ύ ͚͙ͫͭ͜͟ͻΣ ͍͒ͤͦͫͤͦ͜ ͔͙ͤͣͤͤ͘͜ͻ ͔͍ͣͦͣͤͭ͜Σ Ύ͟͜ ͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ ͍ 

ζ;͙ͫͭͦͣͯη ͍͙͎͡Ύ͒͜Σ ͊͘ ͔͙ͣ͗͊ͣ ͍͘ΩΎ͍͘͟͜ ͘ ͨͪͦͼ͔ͫͦͣΣ Ύ͍͙΅͔ͣ ͯ ͼͦͣͯ͜͡ 

ό˹͍͙͍ͦͦ͟Σ нллсΣ ͫΦ морύΦ ˶͎ͦ͜;͙͚ͤ ͨ͒͜ͻ͒͜ ͔͔ͨͪ͒͋͊;͊Ί ͊͋ͫͭͪ͊ͭͤͦ͟-͔͔͙ͭͦͪͭ;ͤͯ 

͍ͨͦ͋ͯ͒ͦͯ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͫͨͪΎ͍͎ͣͦ͊ͤͦͦ ͤ͊ ͍͙͍;͔ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ Ύ͍͙΅͊ ;͙ 

ͨͪͦͼ͔ͫͯ ͍ ͭͦͣͯ ͫͭ͊ͤ͜ ͚͎ͦͦ ͍͙ͪͦͭͯ͘͟Σ Ύ͎ͦͦ͟ ͍ͤ͜ ͒ͦͫΎ͎͍ͤͯ ͤ͊ ͙͚͒͊ͤ ;͊ͫΦ 

˱͙ͫͭͦͪ;͙͚ͤ ͨ͒͜ͻ͒͜ ͍͊ͫͭͦͫͦͯ͘ΊͭΈͫΎ ͘ ͔ͣͭͦΌ ͍͙Ύ͍͔ͤͤ͡Ύ ͔ͫͨͼ͙ͺ͙͜͟ ͍͙ͪͦͭͯ͘͟ 

ͦ͋ΩΊͭ͊͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ ͙ͫͭͦͪ͜;͚ͤ͜ ͔͔͙͍ͪͭͪͦͫͨͭ͟͜Φ ͙͚̒ͫͤ͟͜ ͜ ͟͜͡Έ͙͚ͫͤ͟͜ ͨ͒͜ͻ͙ͦ͒ 

͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͒͡Ύ ͍͙Ύ͍͔ͤͤ͡Ύ ͫͯͯͨͤͦͫͭ͟͜ ͦͤ͊͘͟Σ Ύ͔͚ͦͫͭ͟Σ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡Σ 

΅ͦ ͺͦͪͣͯΌͭΈ ͍ͫͦΊͪ͒ͤͫͭ͜͜Έ ͦ͋ΩΊͭ͊͟ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ͔͔͎̅ͤͦͣͤͦͦ͜͡;͙͚ͤ ͨ͒͜ͻ͒͜ 

ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͙ͦͨͫ ͍ͦͤ͘͜΄ͤ͜ͻΣ ͙ͣͤͤ͘͜ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟Φ  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˻͔ͭ͗Σ Ύ͟ ͍ͫ͒͜;͊ͭΈ 

͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍͙͎ͦͤ͊ͤͦͦ͟ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͫͨͪΎ͍ͣͦ͊ͤ͜ 

ͤ͊ ͫͭͯ͒͜Ό͍͊ͤͤΎ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔ͨͪͦ͋ͣ͡ ͍ͦͫͭͤ͜Έͦ͝ ͎͊ͯ͘͜͡ ͘ ͔ͣͭͦΌ ͨͦ͒͊͡Έ΄͎ͦͦ   

͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͝͝ ͺͯͤ͟ͼ͚͜ ͭ͊ ͨͪͦͼ͔͍ͫ͜Φ ˸͔͎ͭͦ͒ͦͦ͜͡Ύ ͔͎͎͙ͨ͒͊ͦ͜͟ ͔͔ͨͪ͒͋͊;͊Ί 

͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͪͤ͘͜ͻ ͨ͒͜ͻ͍ͦ͒͜Σ ͔ͦ͗ͤ͟ ͘ Ύ͙͟ͻ ͣ͊Ί ͍͊ͫͤ͜͡ ͔͔͍͎͙ͨͪ͊ ͭ͊ 

͔͔ͦ͋ͣ͗ͤͤΎΣ ͊ ͝ͻ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͫͨͪΎΊ ͍͙Ύ͍͔ͤͤ͡Ό ͍͙ͤͦͻ ͺ͍͊ͭ͟͜ ͭ͊ ͎ͪͦ͘͡Ύ͒ͯ 

͊ͭͯ͊͟͡Έ͙ͤͻ ͔ͨͪͦ͋ͣ͡ ͯ ͎͊ͯ͘͜͡ ͍͙ͦͫͭ͜Φ  

ˤ͙͔ͦͤ͊ͤ͟ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͤ ͍͙;͔ͪͨͯΊ ͍ͫ͜ͻ ͔͍͊ͫͨͭ͟͜ ͨͦͪͯ΄͔ͤͦ͝ 

͔͙ͨͪͦ͋ͣ͡Φ ˨ͦ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͚ͫͭͯ͒͜ ͔͙ͤ͊͗ͭ͡Έ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔ͭͦͪ͜͝ ͜ 

͙͙ͨͪ͊ͭ͟͟ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͍ͣͭͦ͒͜ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ    
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SUMMARY 
Mukan Nataliia, Havryliuk Marianna. Methodology of Pedagogy: essence, principles, 

approaches.  
The article dwells on the problem of the methodology of pedagogy, in particular its 

essence, principles, approaches. It is noted that pedagogical research is conducted in order to 
study the theory and practice of education, the process of teaching and learning in order to 
clarify their nature and features. Like any other branch of science, pedagogy uses its own 
methodology, which we understand as a holistic system that is constantly evolving and 
enriched by the results of new research. The results of the analysis of scientific and 
pedagogical literature, which highlights some aspects of pedagogical methodology (which is 
considered as a system of knowledge that reflects the basic pedagogical theories, concepts, 
principles and approaches to the study of pedagogical phenomena and processes, methods 
of their research, and development and formation of the personality of the student is 
considered to be its subject), in particular the specifics of pedagogical research organization 
and conduct, the peculiarities of pedagogical research methods usage. The purpose of the 
article is to summarize the results of scientific research on theorists in the field of pedagogy 
to highlight the essence of the methodology of pedagogy, its principles, and approaches, 
which will serve as a basis for further study of pedagogical phenomena, facts and processes. 
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The authors used the following research methods: analysis and synthesis to develop the 
source base of the study, as well as the selection of those elements that are valuable for the 
implementation of the pedagogical research. As a result of the performed research the 
forms, by means of which the scientists express new knowledge, are singled out: fact, thesis, 
notion, category, theory, concept, idea, paradigm, problem, hypothesis. The definitions of 
άƳŜǘƘƻŘƻƭƻƎȅέΣ άƳŜǘƘƻŘƻƭƻƎȅ ƻŦ ǇŜŘŀƎƻƎȅέ ŀǊŜ ǇǊŜǎŜƴǘŜŘΣ ǘƘŜ Ƴŀƛƴ ŦǳƴŎǘƛƻƴǎ ƻŦ ǘƘŜ 
methodology of pedagogy, four levels of methodology of science 
(philosophical/fundamental; general scientific; partial-scientific; technological), and also 
principles of methodology of pedagogy (determinism, conformity, complementarity) are 
highlighted. The main approaches (systemic, complex, holistic, personal, activity, semantic, 
formal, logical, historical, qualitative, quantitative, phenomenological) are determined. The 
conclusions and prospects of further research are presented. 

Key words: methodology, methodology of pedagogy, theories, concepts, principles, 
approaches, pedagogical research. 
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ͤ͜Φ ˾͔͊͘͜͡ͼ͜Ύ ͔͔͙ͣ͗ͨͪ͒ͣͭͤ͜ͻ ͍͘ΩΎ͍͘͟͜ ͨ͒͜ ;͊ͫ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ 

͔͒ͦͫ͒͗ͤ͊͜͡ ͍ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙ͤͻ ͪͦ͋ͦͭ͊ͻ ˶Φ x ͔ͪͫͤͦ͟͜͝Σ ˢΦ ʕ ͦΊ͍͙ͦ͒Σ 

ˤΦ ˨ ͙͎͔͊ͤͪ͊͡Σ ˱Φ ˶ ͍ͦϥΎ͍ͤͦͦ͝Σ ̑Φ ˸ ͊͡Έ͍͎ͦ͊ͤͦͦ ͭ͊ ͤ͜Φ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͔͔͙͍͙͚ͪͭͪͦͫͨͭͤ͟ ͊ͤ͊͘͜͡ ͍͙ͪͦͭͯ͘͟ ͙ͨͪ͊͒ͤͦ͟͡͝ 

ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍ ΄ͦ͊͟͡ͻ ̂͟ ͙ͪ͊ͤ͝.  

˨͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͍͔͙ͨͦͫͭ͊ͤ͡ͻ ͍͊͒͊ͤ͘Έ ͍͍͙͊ͫͭͦͫͦͯ͊ͫ͘͡Ύ ͭ͊͟͜ 

͔͔͙ͭͦͪͭ;ͤ͜ ͔͙ͣͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͊ͤ ͊͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͭ͊ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;ͤͦ͝ 

͔͙ͭͪ͊ͭͯͪ͜͡ ͘ ͔͙ͨͪͦ͋ͣ͡ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΤ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͚ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ 

͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤ ͭ͊ ͙͔͙͚ͫͫͭͣͤ ͊ͤ͊͘͜͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˢͤ͊͘͜͡ ͍͙ͪͦͭͯ͘͟ ͙͔͙ͫͫͭͣ ΄͟͜͡Έͤͦ͝ 

͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͚͙͚ͫͭ͜͟ ͔͔ͤͭͪͫ͜ ͍ͤ͊ͯͦ͟ͼ͍͜ ͜ 

͙͍ͨͪ͊ͭ͟͟͜ ͒ͦ ͔͙ͨͪͦ͋ͣ͡ ͍͘ΩΎͯ͘͟ ͯͪͫͯ͟ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͘ ͙ͨͪ͊ͭͦ͟͟Ό ͭ͊ ͍͒ͦͦ͘͡ΎΊ 

͙͙ͨͦͣͭͭ͜ ͔͍ͨͤͯ ͊ͦͤͦͣͪͤͫͭ͘͟͜͜Έ ͯ ͭͦͣͯΣ ΅ͦ ͼ͜͜͡ ͜ ͣͫͭ͘͜ ͔͔ͨͪ͒ͣͭͯ ͔͙͙ͣ͊ͭͣ͊ͭ͟ 

ͣͤ͘͜ΌΌͭΈͫΎ ͍ ͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͍͒ͦͣͤͯ͊͜͡Έ͙ͤͻ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͯΎ͍͔ͤ͡Έ ͨͪͦ ͣͫ͜ͼ͔ 

͜ ͪͦ͡Έ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍ ͙͔ͫͫͭͣ͜ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜ ͯ ͚ͭͦ ;͙ ͤ͜΄͙͚ 

͙ͫͭͦͪ͜;͙͚ͤ ͔ͨͪͦ͒͜ ͍͙ͪͦͭͯ͘͟Φ  

˹͚͍͊͒͊ͤ͜΄͙ͣ ͨ͊ͣΩΎ͙ͭͤͦͣ͟ ͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͤ͊ͤ͘Έ ͯͫ͜Ί͝ ͔ͨͦͻ͙ ˴͙͍ͫ͝Έͦ͟͝ 

˾ͯͫ͜ Ί ͔͙ͣ͊ͭͣ͊ͭ;͙͚ͤ ͍ͭͪ͜ ͣͦͤ͊ͻ͊ ˴͙͙ͪ͊͟ ˹͍͎ͦͦͪͦ͒ͫΈ͎ͦͦ͟ ζˤ;͔ͤͤΎ ͋͊;͙͙ͭ 

͡Ό͙͒ͤ͜ ͍ͫ͜ͻ ͍ͪͦ͟͜η όммопύΦ ͔͚̇ ͍ͭͪ͜ ͙͍ͨͪͫΎ;͔ͤͦ ͔ͨͪͦ͋ͣ͊ͣ͡ ͭͦ͜͡;͙͔ͫͤͤ͡Ύ ͭ͊ 

͙͊ͪͺ͔͙ͣͭͦ͟-ͻ͎ͪͦͤͦͦ͜͡;͙ͤͣ ͪͦͪ͊͘ͻͯͤ͊ͣ͟Φ ̂ ͤΈͦͣͯ ͍͊ͭͦͪ ͍͙ͨͪͦͦ͒ͭΈ ͫ͊͒ͤ͟͜͡ 

͒͡Ύ ͎ͭͦͦ ;͊ͫͯ ͔͙ͣ͊ͭͣ͊ͭ;ͤ͜ ͪͦͪ͊͘ͻ͙ͯͤ͟ ͭ͊ ͨͦ͊ͯ͘͟ΊΣ Ύ͟ ͍͙ͤ͊͘;͙͊ͭ ͟͜͡Έͫͭ͟͜Έ ͍ͪͦ͟͜Σ 

ͣͫ͜Ύͼ͍͜Σ ͙͍ͭ͗ͤ͜Σ ͍͒ͤ͜ ͜ ͎͙ͦ͒ͤΣ ΅ͦ ͚ͨͪͦ΄͙͡ ͍͒͜ ͍͔ͫͭͦͪͤͤΎ ͍ͫͭͯ͜Τ ͟͜͡Έͫͭ͟͜Έ 

͍͙͙ͫͦͦͫͤ͟ͻ ͍ͪͦ͟͜Τ ͟͜͡Έͫͭ͟͜Έ ͯ ͪͦͼ͜ ͍͙͘;͚͙͊ͤͻ ͜ ͣͫ͜Ύ;͙ͤͻ ͣͫ͜Ύͼ͍͜Σ ͙͍ͭ͗ͤ͜Σ ͍͒ͤ͜ ͜ 

͎͙ͦ͒ͤΤ ͟͜͡Έͫͭ͟͜Έ ͎͙ͦ͒ͤ ͍ ͦ͒ͤͦͣͯ ͒ͤ͜ ό˶͔͍͍ͫ͟͜Έ͙͚͟Σ нлммύΦ  

ˤ͙͙͔ͤͤͤͤ͟Ύ ͦ͊͘͟;;͙͙ͤΣ ͍ͦΊ͍ͤͦ͊ͤͦ͘͜͝ ;͙͙͊ͫͭͤ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ 

ͣ͊ͦ͡ ͤ͊͘;͙͚ͤ ͍͙͍ͨ͡ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Φ ̒͟ ͍ͫ͒͜;͙ͭΈ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ όˣͦΎͪͫΈ͊͟-͔̆ͦͣͤͦ͟Σ нлмпύΣ ͯ ̆˱˱- V̆III ͫͭΦ ͯ ͦ͊͘͟ͼΈ͙͟ͻ ΄ͦ͊͟͡ͻ 

͍ͤ͊;͊ͤͤΌ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͙ͨͪ͒͜͡Ύ͊ͫ͡Έ ͤ͊͘;ͤ͊ ͍͎ͯ͊͊Υ ͯ ͨͦ;͍͚͊ͭͦ͟͜ ΄ͦ͟͜͡ 

ͻͦͨ͡;͙͍͟͜ ͍ͦͣ͜͟ ͍͒͜ ф ͍ͪͦ͟͜ ͍;͙͙͡ ͜͡;͋͜ ͚ ͙͊ͪͺ͔͙ͣͭͼ͜Σ ͊ ͒͊͜͡ ͍ ͎͍͚ͦͦͤ͜͡ ΄ͦ͟͜͡ 

͒ͦ му ͍ͪͦ͟͜ ͍͙͍;͙͊͡ ͔͙ͣ͊ͭͣ͊ͭͯ͟ Ύ͟ ͔͙͚ͦͪͣ͟ ͔͔ͨͪ͒ͣͭΣ ͙ͫͨͪ͊Ό;͙ͫΈ ͤ͊ ͙ͪͦ͋ͦͭ 
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͍͒͊ͤΈ͎͔ͦͪͼΈ͙͟ͻ ͺͦͫͦ͜͡ͺ͍͜ ͜ ͙͙͔͍ͣͫͭ͜͡͡Φ ˭ͤ͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͙ͦ͊͘͟͟ ΄͙ͪͦͦ͟ 

͍͍͙͊ͫͭͦͫͦͯ͊͘͡ ͯ ͍͚ͫ͜Έ͍͚ͦ͟͜ ͍ͫͨͪ͊͜Σ ͔ͦͪͣ͊͘͟ ͯ ͍͚ͫ͜Έ͍͚ͦ͟͜ ͔͔ͤ͗ͤͪ͜͜͝Φ ́͊͟Σ ͎͋͊͊ͭͦ 

͍͙͍͒͜ ͦ͊͘͟ͼΈͦ͟͝ ͋ͪͦ͘͝ ͭ͊ ͍͚ͫ͜Έ͍͎ͦͦͦ͟ ͭͪ͊ͤͫͨͦͪͭͯ ͋ͯͦ͡ ͍͙͎͍͔ͦͭͦͤͦ͡ ͘ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͤ͊ͤ͘Έ ͘͜ ͎͔͔ͦͣͭͪ͜͝ ό͍ͨͦ͋ͯ͒ͦ͊ ͔ͨ͊ͪ͊͡͡Έ͙ͤͻ ͨͪΎ͙ͣͻΣ ͍ͯͭ͟͜ ͪͤͦ͘͜͝ 

͍͔͙͡;͙͙ͤΣ ͨͦ͒͜͡ ͦ͊͟͡ ͤ͊ ͍ͪͤ͜͜ ;͙͙͊ͫͭͤ ͭͦ΅ͦύΦ ̂ ͔͔͙ͫͪ͒ͤ͜ ̆VIII ͫͭΦ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ 

͔͙ͫͣ ͍ͨͦ͟͜͡ ˥͔ͭΈͣ͊ͤ΅͙͙ͤ ͤ͊͜͡;͍ͯ͊ͦͫ͡Ύ усс ΄͟͜͡Φ  

˽͒ͪͯ͜;͙͙ͤ͟ ͎͒͊ͤͦͦ ͔ͨͪͦ͒ͯ͜ ͍͙ͪͦͭͯ͘͟ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ͙͙ͣͫͭ͜͡ 

͊͒͊͘;͜ ͤ͊ ͙ͨͪ͊ͭ͟;ͤ͜ ͪͦͪ͊͘ͻ͙ͯͤ͟ ό͍ͯͨ͟͜͡ΎΣ ͨͪͦ͒͊͗Σ ͨͦ͒͜͡ ͚ͣ͊ͤ͊Σ 

͍͙ͣͪ͜Ό͍͊ͤͤΎ ͔͔ͣ͘͡Έ͙ͤͻ ͒͜͡Ύͤͦ͟Σ ͪͦͪ͊͘ͻ͙ͯͤ͟ ͍ ͔ͣ͗͊ͻ ͔͍͎ͨͤͦͦ ͍͙͒ͯ 

͔͔ͪͣͫ͊͡ ͭͦ΅ͦύ ͭ͊ ͙͋ͯ͡ ͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͤ͊ ΄͙͔ͪͦ͟ ͦͦ͟͡ ͯ;͍ͤ͜Σ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ 

͍ͯ͜͟Σ ͪͦͯ͟ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͍ͪͤ͜Ύ ͤ͊ͤ͘ΈΦ ˿ͨͦ;͊ͭͯ͟ ͭ͊͟͜ ͊͒͊͘;͜ ͍ͻ͙͙ͦ͒͡ ͒ͦ ͣͫͭͯ͘͜ 

͍͙͒ͪͯͦ͊ͤ͟ͻ ͍͍͋ͯ͊ͪ͟͜Σ ͔ͨͪͦͭ ͎ͦ͒ͦͣ͘ ͙͋ͯ͡ ͋ͪ͊ͤ͘͜͜ ͍ ͔͙ͦͪͣ͟ͻ ͨ͒ͪͯ͜;͙ͤ͊͟ͻΣ 

͔ͨͪ΄͙ͣ ͜ ͘͜ Ύ͙͟ͻ ͫͭ͊͊͡ ͨͪ͊ͼΎ ˶Φ ˸ ͎͙͊ͤͼΈ͎ͦͦ͟ ζˢ͙ͪͺ͔͙ͣͭ͊͟ ͙͔ͫͪ;Έ ͤ͊ͯ͊͟ 

;͙͙͔ͫͭ͡͡Έͤ͊ΎηΦ ̂ ͙ͤ͘͟͜ ˶Φ ˸ ͎͊ͤ͜ͼΈ͎ͦͦ͟ ͊͒͊͘;͜ ͎ͪͦ͘͡Ύ͙͒͊ͫ͡Έ Ύ͟ ;͙͊ͫͭͤ͊ 

͔ͭͦͪ͜͝Σ ͝ͻ ͙͚͙ͨͪͦͣ ͍ͪͦ͘ΩΎ͍ͯ͊ͤͤ͘Ύ ͙͋ͯ͡ ͊ͤ͊͒ͭͦ͘ ͍͙;ͯͪͤ͜Σ ͔ͪͼ͔ͨͭͯͪͤ͜ ͜ 

͎͙͒ͦͣ͊ͭ;ͤ͜Φ ̂;͔ͤΈ ͍͙͔ͨͦͤͤ ͍͋ͯ ͍͊͘;͙͊ͭ  ͍͙ͨͪ͊͊͡ ͭ͊ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͊͒͊͘;͜-

ͪ͊͊͘͘͟ ͔͍͎ͨͤͦͦ ͙ͨͪ͊ͭ͟;͎ͤͦͦ ͣͫͭͯ͘͜ ό˶ͯ͟ΩΎ͍ͤͦ͊Σ нллмΣ ͫΦ млу-113). 

˭ ͨͦ;͊ͭͯ͟ XVIII ͫ ͭΦ ͼ͔ͤͭͪͦͣ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ ͫͭ͊Ί 

˴͙Ί͍ͦ-˸͎͙ͦ͡ΎͤͫΈ͊͟ ͔͊͊͒ͣ͟͜ΎΣ ͙ͨͪ Ύ͚͟͜ ͘ мтуп ͪͦͯ͟ ͙͋ͯ͡ ͍͙͒ͪͭ͜͟͜ ͙͊ͫ͟͡ 

;͙ͫͭͦ͝ ͜ ͣ͘͜΄͊ͤͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟Φ ̂ ˱˱ ς L± ͊ͫ͊͟͡ͻ ͯ;͍ͤ͜ ͍ͤ͊;͙͊͡ ͙͊ͪͺ͔͙ͣͭͼ͜Σ ͊ 

͔͙ͣ͊ͭͣ͊ͭͯ͟ ͨͦ;͙͙ͤ͊͡ ͍͙͙͊͒͊ͭ͟͡ ͘ ± ͊ͫͯ͟͡ ͚ ͒ͦ VIIIΦ ͙̉ͫͭͯ ͔͙ͣ͊ͭͣ͊ͭͯ͟ 

͍͙͍;͙͊͡ ͍ ͍͒ͦͻ ͊ͫ͊͟͡ͻΥ ͯ ͙ͤ͗;ͦͣͯ ς ͔ͨ͊ͤͣͭͪ͜͜͡ΌΣ ͨͦ;͍͊ͭͦ͟͜ ͒͜͝Σ ͒͜͝ ͘ 

͙͒ͪͦ͋͊ͣ ͜ ͍͙͊͒ͪ͊ͭ͟ ;͙͔ͫ͡Τ ͯ ͍͙΅ͦͣͯ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦͣͯ ͊ͫ͟͜͡ ς ͔͔͔ͫͭͪͦͣͭͪ͜ΌΣ 

͊ͤ͘͟͜;͔ͤͤΎ ͎͔͙͊͋ͪ͡ ͜ ͙͎͔ͭͪͦͤͦͣͭͪ͜ΌΦ ˨ͦ ͣ͘͜΄͊ͤͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͔͙ͤ͊͗͊͡͡ 

ͨͦ;͙͊ͭ͟ ͼ͙͍͜͡Έͤͦ͝ ͜ ͍͚ͫ͜Έ͍ͦͦ͟͝ ͊ͪͻ͔͙ͭͭͯͪ͜͟Σ ͔ͣͻ͙͊ͤ͜͟Σ ͙͙ͦͨͭ͟Σ ͔͔͙͍͙ͨͪͫͨͭ͟Σ 

ͫͺ͔͙ͪ;ͤͦ͝ ͙͎͔ͭͪͦͤͦͣͭͪ͜͝Σ ͊ͫͭͪͦͤͦͣ͜͝Σ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͎͔͎ͦͪ͊ͺ͜͝Σ ͎͙͊ͪͣͦͤ͜͟ ͜ 

͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͻ͎ͪͦͤͦͦ͜͡͝ όˣ͔͍͘Σ нллуΣ ͫΦ нооύΦ   

˹͊ ͨͦ;͊ͭͯ͟ ̆˱̆ ͫͭͦͭͭ͜͡Ύ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ̂ͪ͊ͤ͟͜͝ ͍ͫͤͯ͊ͦ͜͡ п ͙͙ͭͨ ΄͟͜͡Υ 

ͨ͊ͪ͊ͺ͜Ύ͡Έͤ͜Σ ͍͍ͨͦͭͦ͜͜ ͭ͊ ͙͙͍ͨͪͣͭͤ͜͜ ͫ͜͡ΈͫΈ͟͜ ΄͙ͦ͟͡Σ ͔͒ ͯ;͍ͤ͜ ͍ͤ͊;͙͊͡ ͒Ύ͙͟Φ ̂ 

ͼ͙ͻ ΄ͦ͊͟͡ͻ ͍͒͜ ;͙ͦͭͪΈͦͻ ͣͫ͜Ύͼ͍͜ ͒ͦ ͪͦͯ͟Σ ͯ ͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͔͎ͪͦͤͯ͜Σ ͔͚͒ͭ͜ 

͍ͤ͊;͙͊͡ ;͙͙ͭ͊ͭΣ ͙͙ͨͫ͊ͭ ͭ͊ ͍͙͍͙ͦͤͯ͊ͭ͟ ͔͔͔ͣͤͭ͊ͪͤ͜͡ ͙͊ͪͺ͔͙ͣͭ;ͤ͜ ͒͜͝Φ ˥ͣͤ͊͘͜͜͝ 

ό͔͔ͫͪ͒ͤ͜ ΄͙ͦ͟͡ύ ͍ͤ͊;͙͊͡ ͔͔͍ͨͪ͊͗ͤͦ ͔͚͒ͭ͜ ͍͒ͦͪΎͤ ͜ ;͙͍͙͍ͤͦͤ͟͜ ͔͙ͤͦͣͤͣ͘͜ 

͍ͣͦ͊ͣΣ ͔͙ͣ͊ͭͣ͊ͭͼ͜Σ ͺ͙͘͜ͼ͜Σ ͍ͫͦ͡ΩΎͤͫΈ͙ͣ͟Σ ͙͙ͨͪͪͦ͒ͤ;͙ͣ ͭ͊ ͫͯͫͨ͜͡Έ͙ͤͣ 

ͤ͊ͯ͊ͣ͟Φ  

˽ͪͦ ͼ͜͜͡ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͤ͊͘;ͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͔͔ͤ͊ͫͤͤ͡Ύ ͯ ͙͚͒͊ͤ 

͔ͨͪͦ͒͜ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͍ͪ͊ͫͤͦͣͦͤͦ͟ ͍ͫ͒͜;͙ͭΈ ͨͦͨͯ͡Ύͪͤͫͭ͜Έ 

ͨͪͦͺ͜͡Έ͙ͤͻ ΄͟͜͡ ͜ ͯ;͙͙͡΅Σ Ύ͟͜ ͍ͫͭͦͪΌ͍͙͊ͫ͡Ύ ͍ ͭ͜ ;͙͊ͫ ͍ ͔̆ͪͫͦͤ͜Σ ˽͍ͦͭ͊͜͡Σ 

˴͔͙͍͊ͭͪͤͦͫ͊͜͡Σ ˴͙ͪͣͯ ͭ͊ ͤ͜΄͙ͻ ͣͫͭ͊͜ͻΦ ͙́͊ͣ͟ ͊͊͒ͦͣ͘͟͡ ͍͙ͦͫͭ͜ ͋ͯͦ͡ 
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ͯ;͙͙͡΅͔ ͎͍͔ͭͦͪͦ͡Έ͎ͤͦͦ ͔͍͍ͣͦͪͨ͊ͫͭ͊͡Σ ͍͙͔͒ͪͭ͜͟ нл ͡Ό͎ͭͦͦ муоп ͪͦͯ͟ ͊͘ 

ͦͨͦͭ͊ͤͤ͟͡Ύͣ ͎ͪ͊ͺ͊ ˤͦͪͦͤͼ͍ͦ͊ ͭ͊ ͔ͪͦ͘͡Όͼ͜ΊΌ ͔ͣͨͪ͊ͭͦͪ͊͜ ˸͙͙ͦ͟͡ ˱ ͍ ͣͫͭ͜͜ 

͔̆ͪͫͦͤ͜Φ ˨ͦ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͍ͤ͜ ͨͦͪΎ͒ ͘͜ ͣͦͪ͊͡Έ͙͙ͤͣ ͭ͊ ͺ͙͘͜;͙͙ͤͣ ͍͙͍͙ͫͯ͊ͫ͡Ύ 

͍͙͎͙ͣͦ ͍ͣͤͤ͜Ύ ;͙͙ͭ͊ͭ ͜ ͙͙ͨͫ͊ͭ ͚ͪͦͫͫ͜Έͦ͟Ό ͍ͣͦͦΌ ͭ͊ ͤ͊ͤͤ͘Ύ ;͙ͦͭͪΈͦͻ 

͙͊ͪͺ͔͙ͣͭ;͙ͤͻ ͚͒͜Φ ͔͔͙́ͦͪͭ;ͤ͊ ;͙͊ͫͭͤ͊ ͯͪͫͯ͟ ͙ͣͫͭ͊͜͡ ͭ͊͟͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ 

͔͔͙ͨͪ͒ͣͭΣ Ύ͟ ͎͊ͪ͊͟͜͡ͺ͜ΎΣ ͣ͊͡Ό͍͊ͤͤΎΣ ͙͊ͪͺ͔͙ͣͭ͊͟Σ ͨͦ;͍͊ͭͦ͊͟ ͎͔͔ͦͣͭͪ͜ΎΣ 

͎͙ͪ͊ͣ͊ͭ͊͟Σ ͎͔͎ͦͪ͊ͺ͜ΎΣ ͫͭͦͪ͜͜ΎΣ ͔ͭͯͪͼΈ͊͟Σ ͎͔ͪͼΈ͊͟ ͭ͊ ͚ͭ͊ͫ͜͜͡Έ͊͟ ͍͙ͣͦΣ 

͎͍ͨ͒ͦͭͦ͜;͜ ͣͦͪͫΈ͟͜ ͭ͊ ͍͎ͤ͊͊͜ͼ͚ͤ͜͜ ͙ͤ͊ͯ͟Σ ͍͙ͦͫͤͦ ͍ͫͯ͒ͤͦ͋ͯ͒ͯ͊ͤͤΎΦ ́͊Σ Ύ͟ 

͊ͤ͊͘͘;͊Ί ό˶Ύ΄͔͍͙͟;Σ нлмуΣ ͫΦ нтс-нунύΣ ͍͙͙͙ͨͯͫͤ͟͟ ͎͒͊ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

͊͊͒ͯ͘͟͡ ͙ͣ͊͡ ͙ͤ͘Έ͙͚͟ ͍͔ͪͤ͜Έ ͎͍͙ͨ͒ͦͭͦ͜͟ ͘ ͭͦ;͙ͤͻ ͜ ͣͦͪͫΈ͙͟ͻ ͤ͊ͯ͟Σ ΅ͦ 

͍ͨͦΩΎ͊ͤͦ͘ ͘ ͍͔͙ͦ͟͡Ό ͫ͊͒ͤͫͭ͟͜͡Ό ͍͙ͦͨ͊ͤͯ͊ͭ ͊ͤ͊͘͘;͔͙͙ͤͣ ͍ ͎͙ͨͪͦͪ͊ͣͤͻ 

͍͙͎ͣͦ͊ͻ ͤ͊ͤͤ͘Ύ͙ͣ ͍͙ͻ͍ͦ͊ͤͼΎͣΣ Ύ͟͜ ͨ͒͜ ;͊ͫ ͍ͫͭͯͨͯ ͍͙ͦͦ͒͜͡͡ ͙͡΄͔ ͍ͣͤͤ͜Ύͣ 

;͙͙ͭ͊ͭ ͭ͊ ͤ͊ͤͤ͘Ύͣ ;͙ͦͭͪΈͦͻ ͙͊ͪͺ͔͙ͣͭ;͙ͤͻ ͚͒͜Φ ́ͦͣͯΣ ͔ͤ ͍͊͗͊͘Ό;͙ ͤ͊ 

͍͔͙ͯ͟͡ ͔ͨͦͭͪ͋ͯ ͍ ͣͦͪͫΈ͙͟ͻ ͔ͫͨͼ͊ͫͭ͊͜͜͡ͻΣ ͤ͊͘;ͤ͊ ͟͜͡Έͫͭ͟͜Έ ͍͙͙͍ͨͯͫͤ͟͟͜ ͔ͤ 

͎ͣͦ͊͡ ͍͊͡΄͍͙ͭͯ͊ͭͫΎ ͤ͊ ͪͦ͋ͦͭͯ ͤ͊ ͔ͯͨ͟ͼΈ͟͜ ͊͋ͦ ͊ͦͪ͒ͦͤͤ͘͟͜ ͦͪ͊͋͟͜͡Φ 

̂ муфр ͪͦͼ͜ ˽͍ͦͭ͊ͫ͡Έ͙ͣ͟ ͎͔ͯ͋ͪͤͫΈ͙ͣ͟ ͔͔͍͍ͣͦ͒ͫͭͦͣ͘͡ ͋ͯͦ͡ ͍͔ͫͭͦͪͤͦ 

˽͍ͦͭ͊ͫ͡Έͯ͟ ͙ͤ͗;ͯ ΄ͦͯ͟͡ ͍͙ͫ͊͒ͤ͜ͼ͍ͭ͊ ͜ ͎͙ͦͪͦ͒ͤͼ͍ͭ͊Φ ̂ ˿ͭ͊ͭͯͭ͜ ΄͙ͦ͟͡ 

͍͙ͤ͊͘;͊͊ͫ͡Ύ ͤ͊ͫͭͯͨͤ͊ ͎͍ͦͦͤ͊͡ ͔ͣͭ͊ ͊͊͒ͯ͘͟͡ ͍͙ͦͫͭ͜Υ ͍ͤ͊;͙͊ͭ ͔͚͒ͭ͜ ͫ͜͡ΈͫΈͦͣͯ͟ 

͎͍ͦͫͨͦ͒͊ͪͫͭͯΣ Ύ͟ ͔͔͙ͭͦͪͭ;ͤͦΣ ͭ͊͟ ͜ ͙ͨͪ͊ͭ͟;ͤͦΣ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟ ͘ ͍͙ͨͦ͒ͤ͜͡ͼ͍ͭ͊Σ 

͎͙ͦͪͦ͒ͤͼ͍ͭ͊Σ ͔͙͍͎͒ͦͪ͊ͭͤͦͦ͟ ͍͙ͫ͊͒ͤ͜ͼ͍ͭ͊Σ ͊ ͭ͊ͦ͗͟ ͙͒͊ͭ ͤ͊ͤͤ͘Ύ ͘ ͙͒ͦͨͦͣ͗ͤ͜ͻ 

͎͔͚͊ͯ͘͡ ͫ͜͡ΈͫΈ͎ͦͦ͟ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊Υ ͻͣ͜͡Έ͙ͤͼ͍ͭ͊Σ ͋͒͗͜͡Έ͙ͤͼ͍ͭ͊Σ ͫͭͦ͡Ύͪͤͦ͝ ͜  

͙͔͙ͦͪͤͦͨͭ͘͟͡͡Έͤͦ͝ ͍͙ͫͨͪ͊Φ ˨͡Ύ ͼΈ͎ͦͦ ͙͒ͭ͜ ͔ͫ͡Ύͤ ͎͔ͯ͋ͪͤ͜͝ ͍͙͍;͙͊͡Υ ͙ͨͭ͊ͤͤΎ 

͍ͦͦ;͍͙ͤ͜ͼ͍ͭ͊Σ ͎͙ͦͪͦ͒ͤͼ͍ͭ͊Σ ͍͙ͫ͊͒ͤ͜ͼ͍ͭ͊Σ ͍͔͔ͫͦͪͦ͒ͤͤ͘͜͡ΎΣ ͻͣ͜͡Έ͙ͤͼ͍ͭ͊Σ ͊ 

ͭ͊ͦ͗͟ ΄͍͍͙ͦͤ͟͜ͼ͍ͭ͊Σ ͋͒͗͜͡Έ͙ͤͼ͍ͭ͊Σ ͔ͨͭͤͤ͜͡Ύ ͦ͟΄͙͍͟͜Σ ͔ͭͫ͡ΎͪͫΈͦ͟-ͫͭͦ͡ΎͪͫΈ͟͜ 

͔͔ͪͣͫ͊͡  ͭͦ΅ͦ ό͔͍͍̊ͤͦ͜͟Σ нлмрΣ ͫΦ о-9).  

˥͍ͦͦͤͦ͡Ό ͔ͣͭͦΌ ͙ͭ͊͟ͻ ΄͟͜͡ ͋ͯͦ͡ ͍͙ͻ͍ͦ͊ͤͤΎ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͘͜ ͔͍͎ͨͤͦͦ 

͔͔ͪͣͫ͊͡Σ ΅ͦ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ζ͙ͨͪ͊͒ͤͯ͟͡ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͍ͤ͊;͊ͤͤΎη Ύ͟ 

ͫ͊ͣͦͼ͜͡ΈΣ ͚͎ͦͦ ͍ͯ͘Έͦͨͪͦ͟ͺ͜͡Έͤͫͭ͜Έ ͭ͊ ͍͒ͫͯͭͤͫͭ͜͜Έ ͦͪ͜Ίͤͭ͊ͼ͜͝ ͤ͊ ͍ͦͨ͊ͤͯ͊ͤͤΎ 

ͻͦ;͊ ͙͋ ͚͔ͤ͊ͣͤ΄͙ͣ ͤ͊͋ͦͪͦͣ  ͍͙͋͊ͦ͘ͻ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͤ͊ͤ͘ΈΦ  

˹͙͊ͨͪͤ͟͜ͼ͜ ·L· ͫͭΦ Ύͫͭ͟͜Έ ͍ͤ͊;͊ͤͤΎ ͍ ͙ͤ͊ͪͦ͒ͤͻ ΄ͦ͊͟͡ͻ ͙̂ͪ͊ͤ͟͝ ͋ͯ͊͡ 

͙ͤ͘Έͦ͟ΌΣ ͊ ͍͔ͪͤ͜Έ ͎ͪ͊ͣͦͭͤͦͫͭ͜ ͔͔ͤ͊ͫͤͤ͡Ύ ͍͙͍ͫͭ͊ͤͦ ͙͡΄͔ мрς20 %. 

˭ ͔ͨͪ΄ͦ͝ ͍͙͙ͨͦͦͤ͡ ̆̆ ͫͭΦ ͍͙ͪͦͭͦ͘͟ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ 

͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͤ͊ ͭ͜͡ ͪ͊͒ΎͤͫΈ͙͟ͻ ͔͍ͪͦ͡Όͼ͚͙ͤ͜ͻ ͎ͨͦ͡Ύ͍͒͜Φ ˽ͫ͜͡Ύ ͦͫͭ͊ͭͦ;͎ͤͦͦ 

͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͪ͊͒ΎͤͫΈͦ͟͝ ͍͙͊͒͡ ͍ ̂ͪ͊ͤ͟͜͝ ͘ ͎ͪͯ͒ͤΎ мфмф ͪΦ ͍ͤͦ͊ ͯͪ͊ͤͫ͟͝Έ͊͟ 

͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜ ͨͦ;͊͊͡ ͍͙͋ͯ͒ͯ͊ͭͫΎ ͊͘ ͚ͪͦͫͫ͜Έ͙ͣ͟ ͪ͊ͦͣ͘͘͟Φ ̂ ͍ͭͪ͊ͤ͜ мфмф ͪΦ 

͋ͯͦ͡ ͍͙͒͊ͤͦ ζ˽͔ͦͦ͗ͤͤ͡Ύ ͨͪͦ Ί͙͒ͤͯ ͍ͭͪͯ͒ͦͯ ΄ͦͯ͟͡ ̂˾˿˾ηΣ ͍ ͍ͦͫͤͦͯ Ύ͎ͦͦ͟ 

͋ͯͦ͡ ͔ͨͦ͊͒ͤͦ͟͡ ;͙͔ͤͤ ͍ ˾͊͒ΎͤͫΈ͚͟͜ ˾ͦͫ͜͝ ζ˽͔ͦͦ͗ͤͤ͡Ύ ͨͪͦ Ί͙͒ͤͯ ͍ͭͪͯ͒ͦͯ 

΄ͦͯ͟͡ηΦ ˤͦͤͦ ͔͔ͨͪ͒͋͊;͊ͦ͡ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ ͔͋ͦ͘͟΄͍͎ͭͦͤͦͦ ͜ ͫͨ͜͡Έ͎ͤͦͦ 
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͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͦ͋ͦͻ ͔͚ͫͭ͊ͭ ͘ ͍ͦͫΈ͙ͣ ͍ͪͦ͟͜Τ ͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ ͜ ͔ͨͦͭ͜͡ͻͤ͜;͙͚ͤ 

ͻ͔͊ͪ͊ͭͪ͟ ͍͙ͦͫͭ͜Σ ͊͋ͦͪͦͤͯ͘ ͔͎͚͎ͪͤͦͦ͜͜͡ ͍͙ͻ͍ͦ͊ͤͤΎΤ ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ 

͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͨͪ͊ͼ͜ ͔͚͒ͭ͜Φ ́͊ Ύ͟΅ͦ ͍ ˾ͦͫ͜͝ ΄ͦ͊͟͡ ͋ͯ͊͡ ͔ͨͦͭ͜͡ͻͤ͜;ͤͦΌΣ ͭͦ ͍ͫ͜ 

͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍ͦͤ͜ ͙͊͊͒͘͟͡ ͙̂ͪ͊ͤ͟͝ ͭͫͤͦ͜ ͨͦΊ͍͙͒ͤͯ͊ͫ͡Ύ ͘ ͍͙͙ͪͦ͋ͤͼ͍ͭͦͣ ͭ͊ 

͍ͯͭͦͪΌ͍͙͊͡ Ί͙͒ͤͯ ͙͔ͫͫͭͣͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Φ  

˸͍͔͊ͫͦ ͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜ ͙ͪͤ͘͜ͻ ͍͔͍ͪͫͭ ͔͔ͤ͊ͫͤͤ͡Ύ ͍ ΄ͦ͊͟͡ͻ ͭ͊ ͨͦΎ͍͊ 

ͨ͒ͪͯ͜;͙͍ͤ͟͜ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͒͡Ύ ͔͍͙ͨͤͻ ͔͎͚͊ͭͦͪ͟͜ ͯ;͍ͤ͜ όͪ͜͟ ͍ͤ͊;͊ͤͤΎΣ ͣͫ͜ͼ͔ 

͙͍ͨͪͦ͗͊ͤͤΎύ ͍͒ͦͦ͘͡ΎΊ ͍͔͍͙ͫͭͪ͒͗ͯ͊ͭ ͨͪͦ ͨͦ;͊ͭͦ͟ ͎͎͒ͪͯͦͦ ͔ͨͪͦ͒ͯ͜ ͍͙ͪͦͭͯ͘͟ 

͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ (20-ол ͪͪΦ ̆̆ ͫͭΦύΣ Ύ͙͚͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ 

͍͒ͦͣͤͯ͊ͤͤ͜Ύͣ ζ͍͎ͭͪͯ͒ͦͦͦ ͼ͔ͨͦ͊͒͊ͤͤ͜͟͡͡Ύη ͍ ͍ͤ͊;͊ͤͤ͜ ͔͙͙ͣ͊ͭͣ͊ͭ͟Φ  

̂ ͔͔ͫͪ͒ͤ͜ͻ ΄͟͜͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͯ;ͤΎͣ ͍͙ͨͪͦͨͦͤͯ͊ͫ͡Ύ ͙͡΄͔ ͭ͜ 

͔͙ͣ͊ͭͣ͊ͭ;ͤ͜ ͤ͊ͤͤ͘ΎΣ Ύ͟͜ ͙͋ͯ͡ ͔ͤͦ͋ͻ͒ͤ͜͜ ͔͙ͦͤͪͭͤͣ͟͟ ͨͪͦͺ͔ͫ͜ΎͣΣ ͍͙͙ͪͦ͋ͤͼ͍ͭͯΣ 

͊ͪͣ͜͝ ;͙ ͺͦͭͯ͡Φ ̇͜ ͤ͊ͤͤ͘Ύ ͔ͤ ͙͋ͯ͡ ͎͍ͦͪ͊ͤͦ͊ͤ͘͜͜ ͍ ͼͫͤͯ͜͜͡ ͙͔ͫͫͭͣͯΣ ͙͋ͯ͡ ͍͒ͫͯͭͤ͜Ύ 

͎ͫͭͪͦͫͭ͜Έ ͭ͊ ͎ͦ͜͡;ͤͦ ͍͙͙ͭͪͣ͊ͤ͊ ͍ͨͦͫ͒ͦͤͫͭ͜͜͡Έ ͍͙͊͒ͯ͟͡ ͔ͣ͊ͭͪ͊ͯ͜͡ ό˩͎͍ͯͨͦ͊Σ 

нлмпύΦ ˭͊ ͙ͭ͊͟ͻ ͍ͯͣͦ ͨͪͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͔͔͙ͭͦͪͭ;͙ͤͻ ͤ͊ͤ͘Έ ͭ͊ 

͔͔ͤͭͭͯ͊͜͟͡͡Έ͙͚ͤ ͍͙ͪͦͭͦ͘͟ ͯ;͍ͤ͜ ͔ͤ ͎ͣͦͦ͡ ͙͋ͯͭ ͚ ͍͙ͣͦΦ 

˭͙͙͋ͪͤ͜͟ ͊͒͊͘; ͘͜ ͙͊ͪͺ͔͙͙ͣͭ͟ ͒͡Ύ ͫ͜͡ΈͫΈ͙͟ͻ ΄͟͜͡ ͭ͊ ͣͫ͜Έ͙͟ͻ ͙͋ͯ͡ ͪͤ͘͜͜Φ 

͔̇ ͨͦΎͫͤΌ͍͊ͦͫ͡Ύ ͙ͭͣΣ ΅ͦ ͊͒͊͘;͙ͤ͟ ͣ͊Ί ͙͋ͯͭ ͍͔͙ͤ͊ͨͦͤͤͣΣ ͎͍͙ͦͦͤͣ͡ ;͙ͤͦͣΣ 

͍͊͒͊ͤͤ͘Ύ͙ͣ ͘ ͙͗ͭͭΎ ΄͙ͦ͟͡ ͜ ͘ ͦͣͯͤ͊͟͡Έ͎ͤͦͦ ͙͗ͭͭΎ ͣͫͭ͊͜ ό͒͡Ύ ͣͫͭ͜Ύͤύ ͊͋ͦ 

͚ͪ͊ͦͤͯ ό͒͡Ύ ͔ͫ͡ΎͤύΦ   ˨ ͙ͭ͜ ͊͘ ͎͒ͦͨͦͣͦͦΌ ;͙͍͙ͫͦ͡ͻ ͪͦͪ͊͘ͻ͍ͯͤ͟͜ ͒ͦͫ͒͗ͯ͜͡ΌͭΈ 

ͣͫ͜Έ͟͜ ͍͙ͯ͡ͼ͜Σ ͍͙͙͒ ͭͪ͊ͤͫͨͦͪͭͯΣ ͍͍ͦ͒ͦͨͪͦ͒͜Σ ͊ͤ͊͊͘͟͜͡ͼ͜ΌΣ ͍͙ͯ͡;͔ͤ ͍͔ͦͫͭͤͤ͜͡ΎΣ 

͔ͨͦ͗͗ͤͯ ͦͻͦͪͦͤͯ ͣͫͭ͊͜Σ ͊ͤ͘͜͡Σ ͨͪ͊͡Έͤ͜Τ ͊͘;ͨ͊͜ΌͭΈ ͍͙ͦͤ ͜ ͍͙͙͒ ͨͪ͊ͼ͜ ό͔͔ͪͣͫͦ͡ 

͍ͦ͊͟͡ΈͫΈ͔͟Σ ͫ͡Ό͔ͫ͊ͪͤύΣ ͨͪͦͺ͙ͫͨ͜͟͡Φ ˾͙ͤͦ͟ ͒͊Ί  ͔ͣ͊ͭͪ͊͜͡ ͒͡Ύ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ 

͍͘ϥΎͯ͘͟ ͣͫͭ͊͜ ͘ ͔ͫͦͣ͡Φ ˨͙͙ͭͤ͊ ͒ͤ͊͘͜ΊͭΈͫΎΣ ΅ͦ ͔ͫ͡Ύ͙ͤͤ ͙͍͙ͨͪͦͭ͘Έ ͤ͊ ͙ͪͤͦ͟ ͜ ΅ͦ 

͍͔͔͘ ͘ ͣͫͭ͊͜ ͍ ͔ͫͦ͡Φ ˭͊ ͋ͯ͒Έ-Ύͦ͟͝ ͙͍ͣͦ͗ͦͫͭ͜͡Σ Ύ͟ ͒͡Ύ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έ͎ͦͦ 

͚͍ͤ͊ͦͣͫͭ͊͘ ͘ ͍͙͒ͦͫ͒͗ͯ͊ͤͣ͜͡ Ύ͍͙΅͔ͣΣ ͭ͊͟ ͜ ͒͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ;͙͍͙ͫͦ͡ͻ ͙͒͊ͤͻΣ 

͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔ͫͯͪͫ͟͟͜͝ ό˭͍Ύ͎͙ͤͼ͔͍Σ мфноύΦ 

˭͊͒͊;͜ ͎ͭͦͦ ͔ͨͪͦ͒ͯ͜ ͎͍͙ͤ͊͊͒ͯ͊͡ ͔͍ͨͤ͜ ͤͫͭͪͯ͜͟ͼ͜͝ ΅ͦ͒ͦ ͍͙ͦͤ͊ͤͤ͟Ύ 

͔͙ͦͤͪͭͤ͟͟ͻ ͙͗ͭͭΊ͍͙ͻ ͍͍ͨͪ͊Φ ˸͔͙͊ͭͣ͊ͭ͊͟ ͍ ͒͊ͤͦͣͯ ͍͙ͨ͊͒ͯ͟ ͍͎͒ͪ͊͜͜Ί ͪͦ͡Έ 

͔ͤͫͭͪͯͣͤͭ͊͜ ͒͡Ύ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͔͍ͨͤͦ͝ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͙͗ͭͭΊ͍ͦ͝ ͔͙ͨͦͭͪ͋Φ  

˹͙͊ͨͪ͊͒͟͡Σ  ζͣͫ͜Έ͙͚͟η ͙͋ͪͤ͘͜͟ ͊͒͊͘; ό˭͔ͤ;͔ͤͦ͟Σ мфнсύ ͙͍ͣͫͭ͜ 

͊͒͊͘;͜  ͨͪͦ ͣͫͭͦ͜ ͜ ͙͗ͭͭΎ ͍ ͤΈͦͣͯΥ  ζ˸ͫ͜Έ͙͚͟ ͔͙͍ͦͦͨͪ͊ͭ͟ ͊͘ ͍͒͊ ͒ͤ͜ 

͍ͪͦͨͪͦ͒͊͘ фс ͣ ͣ͊ͤͯͺ͙͊ͭͯͪ͟Τ ͔͔ͫͪ͒ ͙ͤͻ мф ͣ ͋ͯͦ͡ ͨͪͦ͒͊ͤͦ ͔ͤ ͍ 

͙͚͋͊͊ͪͤ͘ ͔͒ͤΈΣ ͊ ͔ͪ΄ͭ͊ ς ͍ ͙͚͋͊͊ͪͤ͘Φ ˿͟͜͡Έ͙͟ ͔͍ͣͭͪ͜ ͣ͊ͤͯͺ͙͊ͭͯͪ͟ ͋ͯͦ͡ 

ͨͪͦ͒͊ͤͦ ͍ ͙͚͋͊͊ͪͤ͘ ͔͒ͤΈΚηΣ ͊ ͫ͜͡ΈͫΈ͙͚͟ ό˭͍Ύ͎͙ͤͼ͔͍Σ мфноύΣ ͍͍͒ͨͦ͒ͤͦ͜͜, 

ͨͪͦ ͫ͜͡ΈͫΈ͔͟ ͙͗ͭͭΎΥ ζ͍̊͊ͨͦ͊͡ ͘ ͍͒ͦͣ͊ ͨͦͣ͜;͙͙ͤ͊ͣ͟ ͙͎͍͍ͨͪͦͭͯ͊ ͍͍ͦͤͯ 

͒͡Ύ ͙͋ͭͭΎΥ ͦ;͙΅͔ͤͯ ͍͒͜ ͫͣͭͭ͜Ύ ͜ ͪͦͨ͊ͭ͊ͤͯ͘͡ ͍͍ͦͤͯ ͙͙ͪͦͫͭ͊͘͡͡ ͤ͊ ͨ͒ͦ͘͜͜͡Σ 

͔͔͙͙ͨͪͫͨ͊͡ ͋ͦͪͦ΄ͤͦͣ ό͒͡Ύ ͼΈ͎ͦͦ ͔͔͋ͪͭΈͫΎ ͍͔ͨͫͦ͊ͤ͘͜ ͋ͦͪͦ΄ͤͦΥ ͊ͭ͘ͻ͔͡ 
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͊͋ͦ ͨ͒ͣͦ͜;͔͔ͤύ ͜ ͙͙͋͡ ͙͙ͭͦͤͣ͟ ͙ͨ͊͡ͼΎ͙ͣΦ ˣͦͪͦ΄ͤ͊ ͍ ΄͍͍͊ͨͦ͊͜͡ ͋ͯͦ͡ 

͎͍͔͊ͦͭͦͤͦ͘͡ мпп ͎͙ͦͪ͊ͣ͟͜͡Σ ͔͊͡ ͚͎ͦͦ ͔ͤ ͍͙ͫͭ͊;͙ͦ͡ όͤ͊ ͦ͗ͤ͟͜ с ͎͍ͦͪ͊ͣ͟͜͜͡ 

͍͍͙ͦͤ ͚͔͒ р ͎͍ͦͪ͊ͣ͟͜͜͡ ͋ͦͪͦ΄ͤ͊ύΦ ́ͦͣͯ ͍͔͒ͦͦͫ͡Ύ ͙͙͙ͨͪͯͨͭ͟ ΅͔ нмс 

͎͍ͦͪ͊ͣ͟͜͜͡ ͋ͦͪͦ΄ͤ͊Φ ˿͟͜͡Έ͙͟ ͍ͫΈ͎ͦͦ ͎͍ͦͪ͊ͣ͟͜͜͡ ͋ͦͪͦ΄ͤ͊ ͍͙͙͙ͦͪͫͭ͊͟͡ 

΄͍͙͊ͨͦ͊͡Κ ˿͟͜͡Έ͙͟ ͎͍ͦͪ͊ͣ͟͜͜͡ ͍͍͙ͦͤ ͣ͝ ͍͒͊ͦͫ͡Ύ ͙͙ͦ͋ͪͦ͋ͭΚη 

ˢͤ͊͘͜͡ ͔͍ͭͫͭ͟͜ ͊͒͊͘; ͘͜ ͙͍͋ͪͤ͘͜͟͜ ό˭͍Ύ͎ͤ͜ͼ͔͍Σ мфноΤ ˭͔ͤ;͔ͤͦ͟Σ мфнсύ ͒͊Ί 

͙͍ͣͦ͗ͫͭ͜͡Έ ͙͙ͪͦ͋ͭ͘ ͍͙͍ͫͤͦͦ͟Σ ΅ͦ ͼ͜͜͡ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͤ͊ ͒͊ͤͦͣͯ ͔ͭ͊ͨ͜ 

͍͙ͪͦͭͯ͘͟ ͪ͊͒ΎͤͫΈͦ͟͝ ͔͎͒ͦͦ͜͜͡͝ ͙͋ͯ͡ ͦͪ͜Ί͍ͤͭͦ͊ͤ͜ ͔ͤ ͤ͊ ͤ͊͋ͯͭͭΎ ͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ 

ͤ͊ͤ͘Έ ͭ͊ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͔͍͙͙ͨͤͣ ͍ͣͤͤ͜Ύ͙ͣ ͭ͊ ͍͙ͤ͊;͙͊ͣ͟Σ ͊ ͤ͊ ͍͙͍;͔ͤͤΎ Ύ͍͙΅ 

ͦͭͦ;ͯΌ;͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͎͍ͨ͒ͦͭͦͯ͜͟ ͒ͦ ͔ͦͤͪͭͤͦ͟͟͝ ͍ͭͪͯ͒ͦͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 

͍͙ͦͤ͊ͤͤ͟Ύ ͔͍͙ͨͤͻ ͙ͨͪ͊ͭ͟;͙ͤͻ ͚͒͜Σ ΅ͦ ͙͍͔ͨͪͦ͘͡ ͒ͦ ͪͦ͘;͙͔ͤͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍ 

ͫͯͫͨ͜͡Έ͚ͤ͜ ͨͪ͊ͼ͜ ͭ͊Σ Ύ͟ ͤ͊ͫ͒ͦ͜͟͡Σ ͒ͦ ͙ͤ͘Έ͎ͦͦ͟ ͍ͪͤ͜Ύ ͤ͊ͤ͘Έ ͯ;͍ͤ͜Φ 

˥ͦͫͭͪ͊ ͔ͨͦͭͪ͋͊ ͯ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͊͒ͪ͊͟ͻ ͭ͊ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ 

͍͊͒ͦ͡Ό ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤͦ͝ ͪͦ͜͡ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͍ͫ͜ͻ ͔ͭͻͤ͜;͙ͤͻ 

͙͒ͫͼ͙ͨͤ͜͡ ͙ͨͦ͊͟͡͡ ͨͦ;͊ͭͦ͟ ͍ͤͦͦͣͯ ͔ͨͪͦ͒ͯ͜ ͍͙ͪͦͭͯ͘͟ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ 

̂ͪ͊ͤ͟͜͝Φ ˹͊ ͨͦ;͊ͭͯ͟ ол-ͻ ͪͪΦ ͍͍͒͋ͯͫ͜Ύ ͔͔͎ͨͪ͡Ύ͒ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͊ͤ͜͡ ͜ ͎ͨͪͦͪ͊ͣ 

͘ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͭ͊ ͔͔ͨͪͦͪ͜Ίͤͭ͊ͼ͜Ύ ͝͝ ͣͫͭͯ͘͜ ͜ ͔͙ͣͭ ͤ͊ ͒ͦ͋ͯͭͭ͘Ύ ͙͔͙ͫͫͭͣ ͤ͊ͤ͘ΈΣ 

͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͒ͦ͋ͯͭͭ͘Ύ ͔͔ͫͪ͒ͤΈͦ͝ ͭ͊ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ  

͔͚́ͪͭ͜ ͔ͨͪͦ͒͜ όͨͦ;͊ͭͦ͟ ол ͪͪΦ ς ͔ͤ͟͜ͼΈ тл-ͻ ͪͪΦ ̆̆ ͫͭΦύ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͍͒ͦͣͤͯ͊ͤͤ͜Ύͣ ζ͙ͨͪͤͼ͙ͨͯ ͔ͨͦͭ͜͡ͻͤͣͯ͘͜η ͯ ͔͙ͣ͊ͭͣ͊ͭ;͚ͤ͜ 

͍ͦͫͭ͜͜Σ Ύ͙͚͟ ͔͔ͨͪ͒͋͊;͊Ί ͍͘ΩΎͦ͘͟ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͘ ͍͙͙ͪͦ͋ͤͼ͍ͭͦͣΣ ͔ͪ͊͊͘͜͡ͼ͜Ό 

͔͔͙ͣ͗ͨͪ͒ͣͭͤ͜ͻ ͍͘ΩΎ͍͘͟͜Σ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͯ;͍ͤ͜ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜ ͘ ͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜ 

ͭ͊ ͍͙ͣͪ͜Ό͍͊͡Έ͙͙ͤͣ ͙͙ͨͪ͊͒͊ͣ͡Σ ΅ͦ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͍ ͔͙ͣ͊ͭͣ͊ͭͼ͜ ͒͡Ύ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͙ͤͻ ͍͙ͣͪ͜Ό͍͊͡Έ͙ͤͻΣ ͦ͋;͙ͫ͡Ό͍͊͡Έ͙ͤͻΣ ͦͤͭͪͦ͟͡Έͤͦ-

ͨͦ΄͍͙ͯͦ͟ͻ ͭ͊ ͎͙͊ͦͪͭͣ͜͡;͙ͤͻ ͯͣͤ͜ΈΣ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ͣ͊΄͙͙͙ͤͤͣ ͔ͣͻ͙͊ͤͣ͊ͣ͘͜Φ 

˽͔ͦͭ͜͡ͻͤͣ͘͜ ͯ ͍ͤ͊;͊ͤͤ͜ ͍͙͒ͦͫ͒͗ͯ͊͜͡͡ ˻Φ s ͫͭͪΎ͋ όмфоп ͪΦ ζ̒͟ 

͍͙͙͊͒͊ͭ͟͡ ͔͙ͣ͊ͭͣ͊ͭͯ͟ ͍ ͔ͨͦͭ͜͡ͻͤ͜;͚ͤ͜ ΄ͦ͟͜͡ ͊͘ ͔ͦͣͨͫͤͦ͟͟͡Ό ͙͔ͫͫͭͣͦΌηύΣ 

˻Φ ˨ ͙ͯ͋ͤ;ͯ͟ ό͔͒ͦͫ͒͗ͤͤ͜͡Ύ тл-ул ͪͪΦ ̆̆ ͫͭΦύΣ  ˱Φ ́ ͔͔ͫͤͦ͟͡ όмфто ͪΦ ζ˹͍͊ͯͦ͊͟ 

͔ͭͻͤ͜;ͤ͊ ͔͍ͪͦ͡Όͼ͜Ύ ͜ ͔͙ͣ͊ͭͣ͊ͭ͊͟ ͍ ΄ͦ͟͜͡ηύΦ 

˹͊ ͨͦ;͊ͭͯ͟ ͎͒͊ͤͦͦ ͔ͨͪͦ͒ͯ͜ ͎͊͊͘͡Έͤ͊ ͔ͣͭ͊ ͍͙͍;͔ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍ 

΄ͦ͟͜͡ ͨͦ͡Ύ͎͊͊͡ ͯ ͍͙ͻ͍ͦ͊ͤͤ͜ ͙ͨ͊ͭͪͦͭͣͯ͘͜ ͔͔ͫͪ͒ ͣͦͦ͒͜͡ ͭ͊ ͍͙ͻ͍ͦ͊ͤͤ͜ ͍ͣͤͤ͜Ύ 

͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒ͦ͋ͯͭ͘͜ ͔͙ͣ͊ͭͣ͊ͭ;ͤ͜ ͤ͊ͤͤ͘Ύ ͒͡Ύ ͍͙ͨͦ͋ͯ͒ͦ ͙ͦͣͯͤͫͭ͟͜;͎ͤͦͦ 

ͫͯͫͨ͜͡Έ͍ͫͭ͊ όˣ͔͔ͪ͊ͤͫ͘Έ͊͟Σ мфррύΦ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͘ΩΎ͍͙ͦͫ͡Ύ ͨͦͤΎͭͭΎ 

ζͪ͊͒ΎͤͫΈ͊͟ ͔͙ͣ͊ͭͣ͊ͭ͊͟ηΣ ͍͙͍;͔ͤͤΎ Ύͦ͟͝ ͍͙ͨͦͤͤͦ ͋ͯͦ͡ ͙ͫͨͪΎ͙ͭ ζ͍͙ͻ͍ͦ͊ͤͤΌ 

͙ͣ͊ͪͫͫͭͫ͟Έͦ͟-͔ͤͤͫ͜͡Έ͎ͦͦ͟ ͍͎ͫͭͦ͜͡Ύ͒ͯηΣ ζͨͦ;ͯͭͭΎ ͪ͊͒ΎͤͫΈ͎ͦͦ͟ ͙ͨ͊ͭͪͦͭͣͯ͘͜ηΣ 

ζͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͎ͦͪ͒ͦͫͭ͜ηΦ  

̂ ͨ͒ͪͯ͜;͙ͤͯ͟ ͘ ͙͊ͪͺ͔͙͙ͣͭ͟ ͒͡Ύ р-6-ͻ ͍͊ͫ͟͜͡ ͒͡Ύ ͔͙ͫͣͪ͜;ͤͦ͝ ͭ͊ 

͔͔ͫͪ͒ͤΈͦ͝ ΄͙ͦ͟͡ ˢΦ ˴ ͙͔ͫ͡Έ͍ͦ͊ ό˴͙͔͔͍ͫ͡Σ мфроΣ ͫΦ мммύΣ  ͯͫͭͪ͘͜;͊ΌͭΈͫΎ ͊͒͊͘;͜ 
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͎ͭ͊ͦͦ͟ ͺͦͪͣͯ͡Ό͍͊ͤͤΎΥ ζ˹͔͔͊ͫͤͤ͡Ύ ͣͫͭ͊͜ ͫ͊͒͊͟͡Ί мопплл ͡Ό͔͚͒Φ ˭ ;͍͊ͫ͜ 

ˤ͔͙ͦ͟͡͝ ˬ͍͔͍ͦͭͤͦ͝ ͫͦͼ͙͊ͫͭ͜͜͡;ͤͦ͝ ͔͍ͪͦ͡Όͼ͜͝ ͍ͦͤͦ ͍͙ͪͦͫͦ͡ ͤ͊ сл ҈Φ ˿͟͜͡Έ͙͟ 

͙͔͍͗ͭ͜͡ ͋ͯͦ͡ ͍ ͣͫͭ͜͜ ͒ͦ ͔͍ͪͦ͡Όͼ͜͝ηΦ 

˽͙ͪͤͼ͙ͨ ͔ͨͦͭ͜͡ͻͤͣͯ͘͜ ͍ ΄͟͜͡Έ͚ͤ͜ ͍ͦͫͭ͜͜ рл-сл ͪͪΦ ͚͊ͣ͊͘Ί ͍ͨ͊ͤͤͯ͜ 

͙ͨͦ͘ͼ͜ΌΦ ˤ͙͚͒ͦͣ͜ ͔͙ͣ͊ͭͣ͊ͭ͟ ͭ͊ ͔͙ͣͭͦ͒ͫͭΣ ͔͊͊͒ͣ͟͜͟ ˣΦ ˥ͤΊ͔͒ͤͦ͟ ͍͍͍͊͗͊Σ ΅ͦ 

͍ ΄ͦ͟͜͡ ͔ͤͦ͋ͻ͒ͤͦ͜ ͙ͨͪ͒͜͡Ύ͙ͭ ͤ͊͘;ͤͯ ͍͎ͯ͊ͯ ͙ͨͭ͊ͤͤΎͣ ͔ͨͦͭ͜͡ͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ  

˾͔͊͊͘͜͡ͼ͜Ύ ͙ͨͪͤͼ͙ͨͯ ͔ͨͦͭ͜͡ͻͤͣͯ͘͜Σ ͤ͊ ͚͎ͦͦ ͒ͯͣͯ͟Σ ͣ͊Ί ͦͤ͊͘;͙͊ͭ ͙ͤͯ͘͟ 

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͚͒͜Σ ͦͭͪ͟͜ ͎͙ͣͦ͡ ͙͋ ͙ͫͨͪΎ͙ͭ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͯ;͍ͤ͜ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͫͺ͔ͪ͜ ͙͍ͨͪͦͣͫͦͦͫͭ͜͡ ͭ͊ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Φ ̂ Ύͦͫͭ͟͜ ͎ͦ͒ͤͦͦ ͘͜ ͍͊ͫͦ͋͘͜ 

͔ͪ͊͊͘͜͡ͼ͜͝ ͼΈ͎ͦͦ ͙ͨͪͤͼ͙ͨͯ ͍ͤͦͯ͘ ͨͪͦͨͦͤͯΊͭΈͫΎ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͯ;͍ͤ͜ ͤ͊ 

͙ͨͪ͊ͭ͟ͼ͜ ͘ ͚ͤ͊ͨͪͦͫͭ͜΄͙͙ͣ ͙͙ͨͪ͊͒͊ͣ͡ ͭ͊ ͍͙ͪͦͭͦ͘͟ ͍͙ͤ͊;ͦ͟ ͨͦ ͪͦ͋ͦͭ͜ ͘ 

͙͙ͤͣ ό˩͎͍ͯͨͦ͊Σ нлмпύΦ 

̂ ͙͋ͪͤͯ͘͜͟ ͘ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͦͪ͜Ίͤͭ͊ͼ͜͝ ͯ;͍ͤ͜ ό˹͔;͙ͨͦͪͯ͟Σ мфтмΣ ͫΦ роύ мфтм 

ͪΦ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ζ͙͔͙ͫͫͭͣ͊ͭ;ͤͯ ͜ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͯ ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͚ͤͯ͜ ͪͦ͋ͦͭͯ 

ͫ͒͜͡ ͍͙͙ͨͪͦͦ͒ͭ ͍ ΄ͦ͊͟͡ͻΣ ͨͦ;͙ͤ͊Ό;͙Σ Ύ͟ ͙ͨͦ͊͊͘͟͡ ͤ͊΄͜ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΣ 

͍͔͗ ͘ р-͎ͦ ͊ͫͯ͟͡Φ ˨͔ͯ͗ ͍͙͍͊͗ͦ͡Σ ͔ͦͪͣ͊͘͟Σ ͍͙͙͙ͪͦ͋ͭ ͍ ͍ͨ͒ͭ͜͜͟͜͡ ͙͙͍͔ͨͦͭͤ͘ 

͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͔͔͙͍͙ͨͪͫͨͭ͟ ͙ͫͭ͊ͭ ͍ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͙ͪͦ͋ͭͤͦͣ͜͟ηΦ 

˭ тл-ͻ ͪͪΦ ̆̆ ͫͭΦ ͋͘͜͡Έ΄ͯΌͭΈͫΎ ͔͙ͭͣͨ ͔ͭͻͤ͜;͎ͤͦͦ ͍͍͒ͫͭ͊͊ͤͤ͜Ύ ˿˾˿˾ ͍͒͜ 

͍͙͔͙ͪͦͤͤ͘ͻ ͪ͊ͤ͟͝ ͍͙̐ͪͦͨ ͭ͊ ˿̊ˢΣ ΅ͦ ͫͭ͊ͦ͡ ͨͦ΄͍ͭͦͻͦͣ ͒ͦ ͙ͣͤ͘͜ 

͙͔͍ͨͪͦͪͭͭ͜͜ ͯ ͼ͜͡Ύͻ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟Φ ˹͊ ͭ͜͡ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͎͊͊͘͡Έͤͦ͝ 

͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͤ͊ ͊ͫ͊͒͊͘ͻ ͙͍ͪͤͦͦ͟͝ ͔ͣͦ͒͜͡ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͣ͘͜΅͔ͤͤΎ 

͊͟ͼ͔͍ͤͭ͜ ͭ͊ ͪͦͨͦ͘;͙ͤ͊ΊͭΈͫΎ ͔ͭ͊ͨ ͙ͣͦ͒ͺ͊͜͟ͼ͜͝ ͔͚͒͜ ͔ͨͦͭ͜͡ͻͤͣͯ͘͜Φ 

˽ͦͪΎ͒ ͘͜ ͔͒͜Ύ͙ͣ ͔ͨͦͭ͜͡ͻͤͣͯ͘͜ ͍ ͔͙ͣͭͦ͒ͼ͜ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͙͍͊ͭͤͦ͟ 

ͨͦ;͊͊͡ ͍͙͍͙ͪͦ͊ͭͫ͘Ύ ͔ͨͪͦ͋ͣ͊͡ ͔ͪ͊͊͘͜͡ͼ͜͝ ͙͎ͨͪ͊͒ͤͦͦ͟͡ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͯͪͫͯ͟ 

͔͙͙ͣ͊ͭͣ͊ͭ͟Φ ̇Ύ ͔ͨͪͦ͋ͣ͊͡ ͤ͊͘ͻ͙ͦ͒͊͡ ͍ͫͦΊ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ 

͎͋͊͊ͭΈͦͻ ͪ͊͒ΎͤͫΈ͙͟ͻ ͍ͤ͊ͯͦ͟ͼ͍͜Σ ͊ ͔ͫ͊ͣΥ ˢΦ s ͻͣͪ͊͘͜͜͡Ί͍͊Σ ˢΦ x ͙ͯͪ͒ͤ͊Σ 

̐Φ ʕ ͔͙͡;͊͟Σ ˥Φ ʕ ͦͤ͘Ύ͊͟Σ ̑Φ ˴ ͦ͡Ύ͎ͤ͊͜Σ ˸Φ ˸ ͪͦ͊͘͜ͻ͔͍ͣ͒ͦ͊Σ ˢΦ ˸ ͙΄ͫ͊͟͜Σ ˤΦ ˽ ͊ͤ͊͜͟Σ 

˸Φ ́ ͔ͪΈͦ΄͙ͤ͊Σ ˤΦ ̅ ͍ͪͫͦ͊͜Σ ˸Φ ̒ ͍ͯͭͦͦ͟͝ ͭ͊ ͤ͜Φ ˤ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟ ͙ͨͪ͊͒ͤͦͣͯ͟͡ 

ͫͨͪΎ͍ͣͯ͊ͤͤΌ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͙͍ͨͪͫΎ;͔ͤ͜ ͙ͪͦ͋ͦͭ ͙ͭ͊͟ͻ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͍ͤ͊ͯͦ͟ͼ͍͜Σ Ύ͟ 

˹Φ ʕ ͎͊ͤ͊͜Σ ˥Φ ˨ ͯͭ͊͟Σ ˢΦ ˽ ͪͯͫΣ ˶Φ ˿ ͔ͦͦͤͦ͟͟͡ ͭ͊ ͤ͜Φ 

͔̂ͨͪ΄͔ ͨͦͤΎͭͭΎ ζ͙ͨͪ͊͒ͤ͊͟͡ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟η 

͘ΩΎ͍͡ΎΊͭΈͫΎ ͍ ͨͪ͊ͼΎͻ ˤΦ ̅ ͍ͪͫͦ͊͜ όмфттͪΦύΣ Ύ͙͚͟ ͊ͤ͊͘͘;͙͍Σ ΅ͦ ζΊ͒ͤͫͭ͜Έ 

͔͙͙ͣ͊ͭͣ͊ͭ͟ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͯ ͍͊͘Ί͙͔ͣͦͨͪͦͤͤͤͤ͟͜ ͙͎ͨͪ͊͒ͤͦͦ͟͡ ͜ 

͔͔͙ͭͦͪͭ;͎ͤͦͦ ͤ͊ͨͪΎ͍ͣ͜Σ ͯ ͝ͻ ͍͊͘Ίͣͤͦͣͯ ͎͋͊͊͘;͔ͤͤ͜ ͜ ͍͙͍͍ͨͦ͜͡η ό͙͍̅ͪͫͦΣ 

мфттύΦ ˤͤ͜ ͍͙ͤ͊͘;͍͊ ͙ͨͪ͊͒ͤͯ͟͡ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͔͔ͫͪ͒ͤΈͦ͝ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ 

͍͙ͦͫͭ͜ Ύ͟ ͚͔͒ͫͤͤͤ͘͜Ύ ͼ͔ͫͨͪ͜͡Ύ͍͎ͣͦ͊ͤͦͦ ͍͎ͣͫͭͦͤͦͦ͘͜ ͭ͊ ͔͎ͣͭͦ͒ͦͦ͜͡;͎ͤͦͦ 

͍͘ΩΎͯ͘͟ ΄͟͜͡Έ͎ͤͦͦ ͯͪͫͯ͟ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͘ ͙ͨͪ͊ͭͦ͟͟ΌΣ ΅ͦ ͔͔ͨͪ͒͋͊;͊Ί ͍͍͔͔͒ͤͤΎ 
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͍ ΄͟͜͡Έͤͯ ͔͙ͣ͊ͭͣ͊ͭͯ͟ ͔ͫͨͼ͙ͺ͜;͙ͤͻ ͔͍ͣͦͣͤͭ͜Σ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͒͡Ύ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͙ͨͪ͊͒ͤ͟͡ͻ ͔ͨͪͦ͋ͣ͡ ͔͙ͣ͊ͭͣ͊ͭ;͙͙ͤͣ ͔͙ͣͭͦ͒͊ͣΦ  

̂ мфур ͪΦ ͋ͯ͊͡ ͙͚ͨͪͤΎͭ͊ ͍ͤͦ͊ ͎ͨͪͦͪ͊ͣ͊ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͜ ͍ 

΄͟͜͡Έͤ͜ ͨ͒ͪͯ͜;͙͙ͤ͟ ͨͦ;͙͊͡ ͍͟͡Ό;͙͊ͭͫΎ ͍͊͒͊ͤͤ͘Ύ ͔ͤ ͙͡΄͔ ͍͙͙ͪͦ͋ͤ;͎ͦͦ ͊͋ͦ 

ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͎ͦͦ͟ ͣͫͭͯ͘͜Σ ͊ ͚ ͍͊͒͊ͤͤ͘Ύ ͘ ͦ͋͊ͫͭ͜͡ ͔͙ͦͤͦͣ͟͜͟Σ ͫͭͦͪ͜͜͝Σ 

͙͙ͨͪͪͦ͒ͤ;͙ͻ ͤ͊ͯ͟ ͭ͊ ͤ͜΄͙ͻ ͫͺ͔ͪ ͡Ό͒ͫΈͦ͟͝ ͙͗ͭͭΊ͒͜Ύ͡Έͤͦͫͭ͜Φ 

˭ ͤ͟͜ͼΎ тл-ͻ ς ͨͦ;͊ͭͯ͟ ул-ͻ ͪͪΦ ̆̆ ͫͭΦ ζ͙ͨͪͤͼ͙ͨ ͔ͨͦͭ͜͡ͻͤͣͯ͘͜ηΣ 

͙͍ͨͦͫͭͯͨͫΎ ͣͫ͜ͼ͔ͣ ͙ͨͪͤͼ͙ͨͯ ζ͙ͨͪ͊͒ͤͦ͟͡͝ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͍ͤ͊;͊ͤͤΎ 

͔͙͙ͣ͊ͭͣ͊ͭ͟ηΣ ΅ͦ ͨͦ͊ͦ͟͡͡ ͨͦ;͊ͭͦ͟ ͍ͤͦͦͣͯ ;͔͍͔ͭͪͭͦͣͯ ͔ͨͪͦ͒ͯ͜ ͍͙ͪͦͭͯ͘͟ 

͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Φ 

̂ ͊͒͊͘;͙ͤ͊͟ͻ мффм ͪͦͯ͟ ͘ΩΎ͍͙͙ͫ͡Ύ ζ͔͍͙ͤ͘;ͤ͜η ͒͡Ύ ζͪ͊͒ΎͤͫΈͦ͟͝ 

͔͙͙ͣ͊ͭͣ͊ͭ͟η ͙͙ͨͪ͊͒͟͡ ͫͺ͔ͪ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔͙ͣ͊ͭͣ͊ͭ;͎ͤͦͦ ͊ͨ͊ͪ͊ͭͯΣ 

͙ͤ͊ͨͪ͊͒͟͡ ό˿͍͚͔ͦ͊ͤͦ͟͡ ʕ Φ˴ΦΣ мффмύΥ ζ̂ ͨͪͦͼ͔ͫ͜ ͪͦͫͭͯ ͫͦͫͤ͊ ͎͙ͨͦͤͯ͊͡͡ ͘ 

͍ͨͦͭͪ͜Ύ мΣуп ͭ ͍͎͔͙͙ͯͫͦͭ͟͡͡Σ ͊ ͘ ͐ͪͯͤͭͯ лΣрр ͭ ͍͙ͦ͒ ͭ͊ лΣло ͭ ͔ͣͤͪ͊͜͡Έ͙ͤͻ 

͔ͪ;͍͙ͦͤ ͜ ͙ͨͪ ͼΈͦͣͯ ͍͙͙͒͊͜͡͡ ͍ ͊ͭͣͦͫͺ͔ͪͯ мΣпн ͭ ͙ͫͤ͟ΌΦ ˹͊ ͫ͟͜͡Έ͙͟ 

͋͘͜͡Έ΄͙͊ͫ͡Έ ͣ͊ͫ͊ ͙ͫͦͫͤΚηΣ ζ˥ͦͪ͊ ˢͪ͊ͪ͊ͭ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͍͒ͦͻ ͍͔ͪ΄͙ͤΥ ͋͜͡Έ΄ͦ͝Σ 

͍͙ͫͦͭͦΌ рΣмср ͣ͟Σ ͭ͊ ͔ͣͤ΄ͦ͝Σ ͍͙ͫͦͭͦΌ оΣфнр ͣ͟Φ ˹͊ ͫ͟͜͡Έ͙͟ ͔͍ͦͣͭͪ͟͜͜͡ ͋͜͡Έ΄͊ 

͍͔ͪ΄͙ͤ͊ ͍͙ͫͦ;͜Ί ͤ͊͒ ͔ͣͤ΄ͦΌΚηΣ ζ˨͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͔͔͎͙͋ͪͭ͘ Ύ͚ͼΎΣ ͝ͻ ͍͙ͣͦ;ͯΌͭΈ 

ͯ ͪͦ͘;͙ͤ͜ ͘ ͍͙ͦ͒ ͭ͊ ͔͟͡Ό ͯ ͍͒ͤͦ͜΄͔ͤͤ͜ мΥмлΦ ˨͡Ύ ͙͎͍ͨͪͦͭͯ͊ͤͤΎ ͪͦ͘;͙ͤͯ ͍͘Ύ͙͡ 

мΣн ͎͟ ͍͙ͦ͒Φ ˿͟͜͡Έ͙͟ ͨͦͭͪ͋ͤͦ͜ ͍͘Ύ͙ͭ ͔͟͡ΌΚηΦ ˻͙͍ͫͦ͋͊͡ ͍͎ͯ͊͊ ͍ ͒͊ͤͦͣͯ 

͙ͨͦͫ͋ͤͯ͜͟ ͙͔ͨͪ͒ͤ͊͜͡ ͊͒͊͘;͊ͣΣ Ύ͟͜Σ ͦͪͣ͟͜ ͍͎ͫͦͦ ͔͙ͣ͊ͭͣ͊ͭ;͎ͤͦͦ ͣͫͭͯ͘͜Σ ͣ͊ΌͭΈ 

͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ ͤ͊ͨͪΎͣΣ ͣͫͭ͜ΎͭΈ ͔͍ͤ͒ͦͣ͜͜ ͯ;ͤΎͣ ͔͙ͭͪͣͤ͜Σ ͚ͤ͊ͦͣ͘͡ΎͭΈ ͘͜ 

͙͙ͪͤͣ͘͜ ͦ͋ΩΊ͙ͭ͊ͣ͟Σ Ύ͍͙΅͙͊ͣΣ ͔ͪͼ͔͙ͨͭ͊ͣ ͭͦ΅ͦΦ   

˹͍ͦ͜ ͨ͒ͪͯ͜;͙͙ͤ͟ ͘ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͒͡Ύ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄͟͜͡ II-III ͔͍ͫͭͯͨͤ͜ 

͙ͭͻ ͍ͪͦ͟͜ ͍͔͗ ͔ͤ ͦͪ͜Ί͍͙ͤͭͯ͊ͫ͡Ύ ͤ͊ ͼ͜͡Έ͍ͦ͜ ͚ͨ͊ͪͭͤ͜͜ ͍͙ͯͫͭ͊ͤͦ͟Σ 

͍͒ͦ͋ͪ͊͗͊͜Ό;͙ ͙͡΄͔ ͍͊ͭͦͪͫΈ͔͟ ͋͊;͔ͤͤΎ ͙ͫͭͪͯͭͯͪ͟ ͜ ͣͫͭͯ͘͜ ͎͊͊͘͡Έͤͦ͝ 

͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ό˶ͦ͒͊ͭͦ͟Σ нллтΣ ͫΦ фп-118).  

˭ ͍͙ͪͦͭͦͣ͘͟ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͔͔ͤ͊͗ͤͦ͘͡͝ ͙̂ͪ͊ͤ͟͝ ͼ͜͜͡ ͍ͤ͊;͊ͤͤΎ 

͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍ ͎͊͊͘͡Έ͍͚ͤͦͦͫͭͤ͜͜ ΄ͦ͟͜͡ ͙͎͍͙ͦͪͯ͊ͫ͟͡Ύ ͭ͊ ͍͒ͦͫͦͤ͊͟͡Ό͍͙͊ͫ͡ΎΦ 

˭͔ͦͪͣ͊͟ ͍ нллл ͪͦͼ͜ ͍͙ͦͤ ͙͋ͯ͡ ͙͔͙͍ͫͫͭͣ͊ͭͦ͊ͤ͘͜ ͜ ͔͙͍ͦͤͪͭͦ͊ͤ͘͟͟͜ ˭Φ 

˿͡Ίͨ͊ͤ͟Έ ό˿͡Ίͨ͊ͤ͟ΈΣ нлллΣ ͫΦ фύΦ  

˹͊ ͒ͯͣͯ͟ ͍;͔͎ͤͦͦΣ ͨͦͪΎ͒ ͘͜ ͍͙ͪͦͯͣͦͣ͘ ͍͙ͪͦͭͦͣ͘͟ ͯ;͍ͤ͜Σ ͎͍͙ͦͦͤͣ͡ Ί 

ζ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͎ͫ͒ͦͣͦͦ͜ ͚ ͣ͜ͼ͎ͤͦͦ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͙͔ͫͫͭͣͦΌ ͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ 

ͤ͊ͤ͘ΈΣ ͍͙ͤ͊;ͦ͟ ͜ ͍ͣͤ͜ΈΣ ͙ͨͦͭͪ͋ͤ͜ͻ ͯ ͍ͨͦͫΎ͔͒ͤͤͦͣͯ͟ ͙͗ͭͭ͜ ͜ ͚͚ͣ͊͋ͯͭͤ͜ 

͍͚ͭͪͯ͒ͦ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͦ͗ͤͦͣͯ͟ ;͔͍ͤͦ͜͡ ͫͯ;͎͊ͫͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͒ͦͫͭ͊ͭͤ͜ͻ ͒͡Ύ 

͍͙͍;͔ͤͤΎ ͤ͜΄͙ͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͍͔ͨͪͦ͒ͦ͗ͤͤΎ ͍͙ͦͫͭ͜ ͍ ͙͔ͫͫͭͣ͜ ͔͔͔͍͋ͨͪͪͤͦ͘͝ 

͍͙ͦͫͭ͜Τ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯΎ͍͔ͤ͡Έ ͨͪͦ ͔͒͜͝ ͜ ͔͙ͣͭͦ͒ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͭ͊ ͝͝ ͪͦ͡Έ ͯ 

ͨͤ͊ͤͤ͘͜͜ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͍ͫͭͯ͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙ͤ͊;ͦ͟ ͔͙ͣ͊ͭͣ͊ͭ͊͘ͼ͜͝ ͙ͫͭͯ͊ͼ͚͜ 
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ͨ͒͜ ;͊ͫ ͔͒ͦͫ͒͗ͤ͜͡Έ ͙ͪͤ͘͜ͻ Ύ͍͙΅ ͙͙ͨͪͪͦ͒ ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊η ͭ͊ ζ͔͔͙ͫͭͭ;͔ͤΣ 

͔͎ͦͦ͟͜͡;͔ͤΣ ͔ͦͤͦͣ͟͜;͔ͤΣ ͙ͨ͊ͭͪͦͭ͜;͔ͤΣ ͍͔ͭͪͯ͒ͦ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͨͪͦͺ͔͚ͫͤ͊͜ 

ͦͪ͜Ίͤͭ͊ͼ͜Ύ ͤ͊ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎηΦ ̇͜ ͔͒͜͝ ͨͤ͘͜͜΄͔ ͫͭ͊ͤͯͭΈ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙͙ͤͣ ͒͡Ύ ͍͙ͪͦ͋ͯ͒ͦ͘ ͫͯ;͊ͫͤͦ͝ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜Φ   

̂ нллр ͪͦͼ͜ ͍ ͎ͨͪͦͪ͊ͣ͜ ͘ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͒͡Ύ мн-ͪ͜;ͤͦ͝ ΄͙ͦ͟͡ ͔͔ͫͪ͒ ͼ͔͚͜͡ 

͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍͒ͤ͊͘͜;͊Ίͣͦ ͤ͊ͫͭͯͨͤͯΥ ζͺ͍ͦͪͣͯ͊ͤͤΎ ͍ ͯ;͍ͤ͜ 

͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͤ͊ͤ͘Έ Ύ͟ ͔͍ͤ͒͜ΩΊͣͤͦ͝ ͍ͫ͊͒ͦͦ͟͡͝ ͎͊͊͘͡Έͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͡Ό͙͙͒ͤΣ 

͔ͤͦ͋ͻ͒ͤͦ͜͝ ͍͙ͯͣͦ ͝͝ ͍ͨͦͤͦͼ͎ͤͤͦͦ͜ ͙͗ͭͭΎ ͍ ͫͯ;͊ͫͤͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͤ͊ ͍ͦͫͤͦ͜ 

͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ΄ͦ͟͡Ύ͍ͪ͜ ͘͜ ͔͒͜Ύ͙ͣ ͜ ͔͙ͣͭͦ͒͊ͣ ͔͙͙ͣ͊ͭͣ͊ͭ͟ Ύ͟ ͍͔ͯͤͪͫ͊͜͡Έͤͦ͝ 

͍͙ͣͦ ͙ͤ͊ͯ͟ ͜ ͔ͭͻ͙ͤ͜͟Σ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͊ͫͦ͋ͯ͘ ͔ͣͦ͒͡Ό͍͊ͤͤΎ ͚ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

ͨͪͦͼ͔͍ͫ͜ ͜ Ύ͍͙΅ ͍͙ͤ͊ͦ͟͡΄ͤΈͦ͝ ͚͒ͫͤͦͫͭ͜͜Τ ͍ͦͨ͊ͤͯ͊ͤͤΎ ͯ;ͤΎ͙ͣ ͙͔͙ͫͫͭͣ 

͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͤ͊ͤ͘Έ ͜ ͍ͣͤ͜ΈΣ ΅ͦ Ί ͋͊ͦ͘Ό ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͊ͤ͊͘͘;͔͙ͤͻ ͼ͔͚͜͡Σ ͊ 

ͭ͊ͦ͗͟ ͔ͤͦ͋ͻ͒ͤ͜͜ ͍ ͍ͨͦͫΎ͔͒ͤͤͦͣͯ͟ ͙͗ͭͭ͜ ͚ ͒ͦͫͭ͊ͭͤ͜ ͒͡Ύ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͤ͜΄͙͙ͣ 

΄͟͜͡Έ͙͙ͤͣ ͔͔͙ͨͪ͒ͣͭ͊ͣ ͭ͊ ͍͔ͨͪͦ͒ͦ͗ͤͤΎ ͍ͤ͊;͊ͤͤΎη ό˽͎ͪͦͪ͊ͣ͊Σ нллрύ.   

˹͍͙͚ͦ ͔ͨͪͦ͒͜ ͍͙ͪͦͭͯ͘͟ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Σ Ύ͙͚͟ ͙͍ͭͪ͊Ί ͚ ͒ͦ 

ͫΈ͎ͦͦ͒ͤ͜Σ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͪͦͨͦ͘;͍͊ͫΎ ͯ нлмн ͪͦͼ͜Σ ͙ͦ͟͡ ͍ ͍ͦͫͤͦͯ ͍͙ͨͦ͋ͯ͒ͦ 

ͣ͘ ͫͭͯ͜ ͚ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͋ͯͦ͡ ͔ͨͦ͊͒ͤͦ͟͡ 

͔͔͙͚ͦͣͨͭͤͭͤͫͤ͟͜ ͨ͒͜ͻ͒͜Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ Ύ͎ͦͦ͟ ͔ͪͯ͘͡Έͭ͊ͭͦͣ ͍ͤ͊;͊ͤͤΎ ͔͔ͨͪ͒ͣͭ͊ 

ͣ͊ΌͭΈ ͙ͫͭ͊ͭ ͭ͊͟͜ ͫͺ͍ͦͪͣͦ͊ͤ͜ ͍ ͯ;͍ͤ͜ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ Ύ͟ ͒͊ͭͤͫͭ͘͜Έ ͯͫͨ͜΄ͤͦ 

͒͜Ύ͙ͭ ͍ ͍ͤ͊;͊͡Έ͙ͤͻ ͭ͊ ͙͗ͭͭΊ͍͙ͻ ͙ͫͭͯ͊ͼ͜ΎͻηΣ ͨͪͦ ΅ͦ ͊ͤ͊͘͘;͊ΊͭΈͫΎ ͍ 

ͨͦΎͫͤΌ͍͊͡Έ͚ͤ͜ ͙͊ͨͫ͘ͼ͜ ͍ͤ͊;͊͡Έͤͦ͝ ͎͙ͨͪͦͪ͊ͣ ͘ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ό˽͎ͪͦͪ͊ͣ͊Σ нлмнύΦ  

̂ нлмс ͪͦͼ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͪͦͨͦ͘;͊ͦͫ͡Ύ ͔ͪͺ͍ͦͪͣͯ͊ͤͤΎ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͭ͊ 

͋ͯͦ͡ ͊ͨͯ͘΅͔ͤͦ ͔ͨͪ΄͙͚ ͔ͭ͊ͨ ͍͔ͫͭͦͪͤͤΎ ˹͍ͦͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ΄͙ͦ͟͡Σ 

͟͡Ό;͍͙͙ͦͣ ͙ͦͤ͊͊ͣ͘͟ Ύͦ͟͝ Ί ͔͎͎ͨ͒͊ͦ͊͜͟ ͔͍ͨ͊ͪͭͤͪͫͭ͊Σ ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ 

͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͭ͊ ͨͪͦͼ͔ͫͯ͊͡Έ͙ͤͻ ͍ͤͤͦ͊͜ͼ͚͜Σ ͍ͤͦ͜ ͙ͫͭ͊ͤ͒͊ͪͭ ͍ͤ͊;͊ͤͤΎΣ ͭͫͤͦ͜ 

͍ͨͦΩΎ͎͊ͤͦͦ͘ ͘ ͙͗ͭͭΎͣ.  

ˤ ͍͔͚ͦͤͦͤ͜͡ ͎ͨͪͦͪ͊ͣ͜ ͘ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͒͡Ύ р-ф ͍͊ͫ͟͜͡ нлмт ͪͦͯ͟ 

(˽͎ͪͦͪ͊ͣ͊Σ нлмтύ ͊ͤ͊͘͘;͔ͤͦΣ ΅ͦ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍ ͍͚ͦͫͤͦͤ͜ ΄ͦ͟͜͡ 

͔͔ͨͪ͒͋͊;͊Ί ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔ͨͪ͒ͣͭͤͦ͝ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͭ͊ ͤ͜΄͙ͻ ͟͡Ό;͍͙ͦͻ 

͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Σ ͤ͊ Ύ͟͜ ͙ͪͦ͋ͭΈͫΎ ͊͟ͼ͔ͤͭ ͙͙ͪͦͪͦ͋ͤ͊ͣ͘͟ ͒͊ͤͦ͝ ͎͙ͨͪͦͪ͊ͣΣ ͊ 

͔ͫ͊ͣΥ мύ ͫͨ ͍ͯ͊ͤͤ͜͟͡Ύ ͔͍͒ͪ͗͊ͤͦΌ ό͜ ͪ͒ͤͦ͜Ό ς ͯ ͪ͊͘͜ ͍͒ͣͤͤͦͫͭ͜͜͜ύ ͍͙ͣͦ͊ͣ; 2) 

ͫͨ ͍ͯ͊ͤͤ͜͟͡Ύ ͔͙͙ͤͦͣͤͣ͘͜ ͍͙ͣͦ͊ͣ; 3) ͦ ͍ͫͤͦͤ͜ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ ͙͙ͨͪͪͦ͒ͤ;͙ͻ 

ͤ͊ͯ͊͟ͻ ͜ ͔ͭͻ͎ͤͦͦ͜͡ΎͻΤ пύ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͼ͙ͺ͍ͪͦ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΈΤ рύ ͯͣͤͤ͜Ύ 

͍;͙͙ͭͫΎ ͍͍ͨͪͦ͒ͦ͗ ͙͗ͭͭΎΤ сύ ͤ͜͜ͼ͙͍͊ͭͤͫͭ͜͜Έ ͜ ͙ͨ͒ͨͪ͜Ί͙͍ͣͫͭ͜͡ΈΤ тύ ͫͦͼ͊͜͡Έͤ͊ ͜ 

͎ͪͦͣ͊͒ͫΈ͊͟ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Τ уύ ͦ͋ͤ͊ͤͫͭ͘͜͜Έ ͜ ͍͙͔ͫ͊ͣͦͪ͊͗ͤͤΎ ͯ ͫͺ͔ͪ͜ 

ͯ͟͡Έ͙ͭͯͪΤ фύ ͔͎ͦͦ͟͜͡;ͤ͊ ͎ͪ͊ͣͦͭͤͫͭ͜Έ ͜ ͍͔͒ͦͪͦ͘ ͙͗ͭͭΎΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ͙́͊ͣ͟ 

;͙ͤͦͣΣ ͔ͪ͊͊͘͜͡ͼ͜Ύ ͙ͨͪ͊͒ͤͦ͟͡͝ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ 
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͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͫΈ͎ͦͦ͒ͤ͜ Ύ͟ ͙ͦ͒ͤ ͘͜ ΄͡Ύͻ͍͜ ͚͔͒ͫͤͤͤ͘͜Ύ ͔͔͎ͦͣͨͭͤͭͤͫͤͦͦ͟͜ 

ͨ͒͜ͻͦ͒ͯ ͍ ͍ͤ͊;͊ͤͤ͜Σ ͊ ͔ͫ͊ͣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͟͡Ό;͍ͦͦ͝ ό͔ͦͣͨͫ͟͟͡ ͙ͪͫ ͒͡Ύ ͔ͺ͔͟-

͙͍ͭͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͙ͪͤ͘͜ͻ ͫͺ͔ͪ͊ͻ ͙͗ͭͭΎύΣ ͔͔ͣ͗ͨͪ͒ͣͭͤͦ͜͝ ό͒͊ͭͤͫͭ͘͜Έ ͍͙͙ͦͪͫ͟-

͍͍͙ͭͦͯ͊ͭ ͤ͊ͤͤ͘ΎΣ ͯͣͤͤ͜Ύ ͭ͊ ͍͙ͤ͊;͙͟ ΅ͦ͒ͦ ͔͔͎ͣ͗ͨͪ͒ͣͭͤͦͦ͜ ͦ͊͟͡ ͔ͨͪͦ͋ͣ͡ύΣ 

ͨͪͦΊͭͤͦ͟-͔ͭͻ͎ͤͦͦ͜͡;ͤͦ͝ ό͒͊ͭͤͫͭ͘͜Έ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͤ͊ͤͤ͘ΎΣ ͯͣͤͤ͜Ύ ͭ͊ ͙͙͚ͦͫͦ͋ͫͭ 

͒ͦ ͍ͫ͒͜ ͯ ͔͔ͨͪ͒ͣͭͤͦ-͔͔͍ͨͪͭͦͪΌ͍͊͡Έ͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ύ ͟ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭΦ 

˭͙͒ͦ͋ͯͭ͟ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͜ ͙͊ͪͯ͋͗ͤ͘͜ͻ ͯ;͔͙ͤͻ ͯ ͎͊ͯ͘͜͡ ͍͙ͤͦͻ 

ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͭ͊ ͍ͦͫͭͤ͜͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ό 

͙ͨͪ͊ͭ͟;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͯ;͍ͤ͜ ͒ͦ ͫͯ;͙͊ͫͤͻ ͍ͯͣͦ ͍͙ͪͦͭͯ͘͟ ͚ ͔ͨͦͭͪ͋ 

ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ̆̆˱ ͫͭͦͭͭ͜͡Ύ ͤ͊ ͣͤͯ͘͜ ͡Ό͙͒ͤ͜-͔͔ͤͭͭͯ͊ͯ͜͟͡͡ ͣ͊Ί ͙͚͙ͨͪͭ ͡Ό͙͒ͤ͊-

͍͙ͤ͊ͻ͙͒ͤ͜͟Σ Ύ͊͟ ͒͊ͭͤ͊͘ ͦͪ͘͜Ί͍͙ͤͭͯ͊ͭͫΎ ͍ ͣͦͪ͜ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͍͙Ύ͍͡ΎΊ ͍ͣͤͤ͜Ύ 

͍;͙͙ͭͫΎ ͭ͊ ͔͍͍͙ͪ͊ͦͯ͊ͭͫ͘͜͡ΎΦ  

˻͔ͭ͗Σ ͚ͨͪͦ΄͍ͦ΄͙ ΄͡Ύͻ ͍͒͜ ͔ͨͦͻ͙ ˴͙͍ͫ͝Έͦ͟͝ ˾ͯͫ͜ ͒ͦ ͫΈ͎͔ͦͦ͒ͤͤΎ 

͙ͨͪ͊͒ͤ͊͟͡ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͭͪ͊ͤͫͺ͍ͦͪͣͯ͊͊ͫ͡Ύ ͯ 

ͨͪͦͼ͔ͫ ͍͙ͪͦ͋ͯ͒ͦ͘ ͍ͤͦͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜Σ ΅ͦ ͎ͦͪ͊ͤ͜;ͤͦ 

ͨͦΊ͒ͤͯΊͭΈͫΎ ͘͜ ͍͍͔ͨͪͦ͊͒͗ͤͤΎͣ {¢9a-͍ͤ͊;͊ͤͤΎΣ ͍͔ͭͤͤ͜͡Ύͣ ͊͋ͫͦ͡Όͭͤͦ 

͍͙ͤͦͻ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͭ͊ 

ͦͪ͜ΊͤͭͯΊͭΈͫΎ ͤ͊ ͍͙ͻ͍ͦ͊ͤͤΎ ͔ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤͦ͟͟͝Σ ͙͍͊ͭͤͦ͒͟͜Ό;ͦ͝ 

͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͦ͋ͪͦ͘Ίͤͦ͝ ͍ͫͣ͊͜ ͔ͤͦ͋ͻ͙͙͒ͤͣ͜ ͒͡Ύ ͔͔͙͍͎ͨͪͫͨͭͤͦͦ͟ 

͍͙ͫ͊ͣͦͪͦͭͯ͘͟ ͭ͊ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝  ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Ύ͙ͣΦ 

˶˱́˩˾ˢ́̂˾ˢ 
ˣ͔͍͘, ˤΦ ˥Φ όнллуύΦ ˽͙ͪ͊ͭͯͣ͟͟ ͘ ͫͭͦͪ͜͜͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟. ˹͍͊;͊͡Έ͙͚ͤ ͙ͨͦͫ͋ͤ͜͟ ͒͡Ύ 

͔͍ͫͭͯ͒ͤͭ͜ ͺ͙ͦ͘͜͟-͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͺ͊ͯ͟͡Έ͔͍ͭͭ͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜. 
˴͙͍͝Υ ˹˽̂ ͔ͣͤ͜͜ ˸Φ ˽ Φ ˨ ͎͍ͪ͊ͦͣ͊ͤͦ͊ (Bevz, V. H. (2008). Workshop on the history of 
mathematics. Tutorial for students of physical and mathematical faculties of 
pedagogical universities. Kyiv: NPU named after M. P. Drahomanov). 

ˣ͔͔ͪ͊ͤͫ͘Έ͊͟, ̐Φ ˿Φ όмфррύΦ ˸͔ͭ͊ ͍ͤ͊;͊ͤͤΎ ͙͊ͪͺ͔͙ͣͭͼ͜Φ ˸͔͙ͭͦ͒͊͟ ͙͊ͪͺ͔͙͙ͣͭ͟Φ ˴͙͔͍Υ 
˨͔͍͔ͪ͗͊ͤ ͯ;͍͋ͦͦ-͔͎͎ͨ͒͊ͦ͜;͔ͤ ͍͙͍͙͒͊ͤͼ͍ͭͦ ζ˾͊͒ΎͤͫΈ͊͟ ΄ͦ͊͟͡η όBerezanska, E. S. 
(1955). The purpose of teaching arithmetic. Methods of arithmetic. Kyiv: State 
EduŎŀǘƛƻƴŀƭ ŀƴŘ tŜŘŀƎƻƎƛŎŀƭ tǳōƭƛǎƘƛƴƎ IƻǳǎŜ ά{ƻǾƛŜǘ {ŎƘƻƻƭέύ.  

ˣͦΎͪͫΈ͊͟-͔̆ͦͣͤͦ͟, ˢΦ ˤΦΣ ́ͪͦͼͦ͟, ˢΦ ˤΦ όнлмпύΦ ˿͍͔ͭ͊ͤͦͤͤ͡Ύ ͭ͊ ͍͙ͪͦͭͦ͘͟ ͍͙΅ͦ͝ 
͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͯ ̆˱˱ ς ͤ͊ ͨͦ;Φ ̆̆ ͫͭͦͭͭ͜͡ΎΦ ͍̆͊ͪ͟͜Υ ̆˹ˢ˨̂ 
(Boiarska-Khomenko, A. V., Trotsko, A. V. (2014) Formation and development of 
higher mathematical education in Ukraine in the XII ς beginning of the XX century. 
YƘŀǊƪƛǾΥ YbˢGU). 

˩͎͍ͯͨͦ͊, ˸Φ ˤΦ όнлмпύΦ ˽͙ͪ͊ͭͦ͟͟-͙͔͙͍͔ͦͪͤͭͪͦ͊ͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͔͙͔ͣ͊ͭͣ͊ͭ͟ ͍ ΄͔ͦ͟͡ ͊͟͟ 
͔͔ͨͪ͒ͣͭ ͔͙ͣͭͦ͒;͔͚ͫͦ͟ ͎͍͙ͨͦ͒ͦͭͦ͟ ͯ;͙͔ͭ͡ΎΦ ˸͍ͦͫ͊͟Υ ˸˽˥̂ (Ehupova, M. V. 
(2014). Practical oriented teaching of mathematics in school as a subject of 
methodical preparation of the teacher. Moscow: MPSU). 

˭͍Ύ͎͙ͤͼ͔͍Σ ˩ΦΣ ˣ͔ͪͤ͊΄͔͍͙͚ͫ͟, ˢΦΣ ˤ͙͊ͫ͡Έ͔͍, ˥Φ όмфноύΦ ˬ͙͍͚ͦ ͫ;͔ͭΦ ˿͙͋ͦͪͤ͟ 
͙͊ͪͺ͔͙ͣͭ;͔͙ͫ͟ͻ ͊͒͊͘; ͙ ͔͙͚ͯͨͪ͊͗ͤͤ ͒͡Ύ ͔ͫ͡Έ͙ͫ͟ͻ ΄ͦ͟͡Φ ̉͊ͫͭΈ ͔ͭͪͭΈΎ.  
˶͔͙͎ͤͤͪ͊͒Υ ˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸͍ͦͫ͊͟ (Zvyagintsev, E., Bernashevsky, 
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A., Vasiliev, H. (1923). Live account. Collection of arithmetic problems and exercises 
for rural schools. Part Three. Leningrad: Moscow State Publishing House).  

˭͔ͤ;͔ͤͦ͟, ˿Φ ˤΦΣ ͔͍̐ͣͤͦ, ˤΦ ˶Φ όмфнсύΦ ˬ͙ͤ͘Έ ͙ ͙͔ͤ͊ͤ͘ ͍ ;͙ͫ͊͡ͻΥ ˿͙͋ͦͪͤ͟ 
͙͊ͪͺ͔͙ͣͭ;͔͙ͫ͟ͻ ͊͒͊͘; ͒͡Ύ ͎͚ͦͪͦ͒ͫͦ͟ ΄ͦ͟͡·Φ н-͚ ͎ͦ͒ ͦ͋ͯ;͔͙ͤΎΦ ˶͔͙͎ͤͤͪ͊͒Υ 
˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸͍ͦͫ͊͟ (Zenchenko, S. V., Yemenov, V. L. (1926). 
Life and Knowledge in Numbers: A Collection of Arithmetic Problems for a City School. 
2nd year of study. Leningrad: Moscow State Publishing House). 

˴͙͔͖͍ͫ͡, s . ˽ . (1953). s ͙ͪͺ͔͙ͣͭ͊͟. ̂ ;͔͙͋ͤ͟ ͒͡Ύ р-͎ͦ ͙ с-͎ͦ ͍͊ͫͫͦ͟͡ ͔͙͔͔͚ͫͣͭͤ͡ ͙ ͔͔͚ͫͪ͒ͤ 
΄ͦ͟͡·Φ ˸ͦ ͍ͫ͊͟Υ ˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͔͒͊ͭ͘͡Έ͍ͫͭͦ ͙͙͔͍ͣͤͫͭͪͫͭ͊ ͍͔ͨͪͦͫ΅͔͙ͤΎ ˾˿̅˿˾ 
(Kiselev, A. P. (1953). Arithmetic. Tutorial for 5th and 6th grades of seven-year and high 
school. Moscow: State Publishing House of the RSFSR Ministry of Education). 

˶͔͍͍ͫ͟͜Έ͙͚͟Σ ˸Φ ˤΦ όнлммύΦ ˱ͫͭͦͪ͜Ύ ͔͎͎͙ͨ͒͊ͦ͜͟. ˹͍͊;Φ-͔ͣͭͦ͒Φ ͙ͨͦͫ͋ͤ͜͟Φ ˤ͙͒Φ п-͔ͭΦ ˴͙͔͍Υ 
͔̇ͤͭͪ ͯ;͍͋ͦͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ όLevkivskyi, M. V. (2011). History of pedagogy. Educational 
method. manual. ˩dition 4. Kyiv: Center for Educational Literature). 

˶ͦ͒͊ͭͦ͟, ̐Φ ˻Φ όнллтύΦ ̇͜͜͡ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ͍ ͔ͦͤͭͫͭ͟͟͜ ͫͦͼͦͯ͜͟͡Έ͙ͭͯͪͤͻ 
ͭͪ͊ͤͫͺͦͪͣ͊ͼ͚͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ˤ͙ͫͤ͜͟ ˭͊ͨͦͪ͘͜Έ͎ͦͦ͟ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ 
˽͔͎͎͒͊ͦ͜;ͤ͜ ͙ͤ͊ͯ͟Σ м (Lodatko, Ye. O. (2007). The goals of mathematical education in 
the context of socio-cultural transformation of society. Bulletin of Zaporizhzhya 
National University. Pedagogical Sciences, 1). 

˶ͯ͟ΩΎ͍ͤͦ͊, ˿Φ ˸Φ όнллмύΦ ͔͍́ͫͭͦ͟͜ ͊͒͊͘;͜Σ ΅ͦ ͍ͪͦ͘ΩΎͯ͘ΌͭΈͫΎ ͙͊ͪͺ͔͙ͣͭ;͙ͤͣ ͫͨͦͫͦ͋ͦͣΣ ͍ 
ͫͭͦͪ͜͜͝ ͍͙ͪͦͭͯ͘͟ ΄͟͜͡Έ͎ͤͦͦ ͯͪͫͯ͟ ͜ ͔͙͙ͣͭͦ͒͟ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟Φ ˹͍͊ͯͦ͟͜ 
͙͙͊ͨͫ͘͟ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ ˸Φ ˽ Φ ˨ ͎͍ͪ͊ͦͣ͊ͤͦΣ ппΣ 
108-113 (Lukianova, S. M. (2001). Arithmetic word problems in the history of school 
development and methods of teaching mathematics. Scientific notes of the National 
Pedagogical University named after M. P. Drahomanov, 44, 108-113). 

˶Ύ΄͔͍͙͟;, ˢΦ ˱Φ όнлмуύΦ ͔̆ͪͫͦͤ ς ͙ͦͫ͊͟͟͡ ͣͦͪͫΈͦ͟͝ ͍͙ͦͫͭ͜ ͎͍͎ͭͦͪͦͦͦ ͺͦͭͯ͡ ό͔ͤ͟͜ͼΈ ̆V˱˱˱ ς
ͨͦ;͊ͭͦ͟ ̆˱̆ ͫͭͦͭͭ͜͡ΎύΦ ͔̆ͪͫͦͤͫΈ͙͚͟ ͙͋ͪͤ͘͜͟ ͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΈ ζ˽͔͎͎͒͊ͦ͜;͙͚ͤ 
͊͡Έͣ͊ͤ͊ͻηΣ отΣ 276-282 (Liashkevych, A. I. (2018). Kherson ς the cradle of maritime 
education of the merchant navy (late eighteenth ς early nineteenth century). Kherson 
ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǎŎƛŜƴǘƛŦƛŎ ǿƻǊƪǎ άtŜŘŀƎƻƎƛŎŀƭ !ƭƳŀƴŀŎέΣ отΣ 276-282). 

˹͔;͙ͨͦͪͯ͟, ˭Φ ˿Φ όмфтмύΦ ˽ͪͦͺ͔͚ͫͤ͊͜ ͦͪ͜Ίͤͭ͊ͼ͜Ύ ͯ;͍ͤ͜Φ ˴͙͍͝Υ ˤ͙͍͙͒͊ͤͼ͍ͭͦ ζ˾͊͒ΎͤͫΈ͊͟ 
΄ͦ͊͟͡η (Nechiporuk, Z. S. (1971). Professional orientation of students. Kyiv: Soviet 
School Publishing House). 

˽͎ͪͦͪ͊ͣ͊ ͒͡Ύ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡. ˸ ͔͙͊ͭͣ͊ͭ͊͟Φ р-мн ͙͊ͫ͟͡Υ (2005). 
˴͙͍͝Υ ˱ͪͨͤ͜Έ (Program for general education institutions. Mathematics. Grades 5-12 
(2005). Kyiv: Irpin). 

˽͎ͪͦͪ͊ͣ͊ ͒͡Ύ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ ˸͔͙͊ͭͣ͊ͭ͊͟Φ р-ф ͙͊ͫ͟͡Φ ˾͔͙͗ͣ 
͒ͦͫͭͯͨͯΥ ƘǘǘǇΥκκƳƻƴΦƎƻǾΦǳŀκŎƻƴǘŜƴǘκ˻͍ͫͭ͊͜κǇǊƻƎǊŀƳŀ-matematika-5-9.pdf (The 
program for secondary schools. Mathematics. 5-9 classes. Retrieved from: 
http://mon.gov.ua/content/Education/program-matematika-5-9.pdf). 

˽͎ͪͦͪ͊ͣ͊ ͒͡Ύ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡Φ ˸͔͙͊ͭͣ͊ͭ͊͟Σ р-ф ͙͊ͫ͟͡. (2017) 
(Program for General Educational Institutions. Mathematics, grades 5-9). 

˿͡Ίͨ͊ͤ͟Έ, ˭Φ ˱Φ όнлллύΦ ˸͔͙ͭͦ͒͊͟ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟. ˽͒ͪͯ͜;Φ ͒͡Ύ ͫͭͯ͒Φ ͣ͊ͭΦ 
͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ ͔ͨ͒Φ ͍ͤ͊;Φ͍͊͊͒͘͟͜͡Φ ˴͙͍͝Υ ˭ͦ͒͊͜͟-˩˴˻ (Sliepkan, Z. I. (2000). 
Methods of teaching mathematics. Tutorial. for students. mate. specialties of ped. 
educational institutions. Kyiv: Zodiac-ECO). 

͙͍̅ͪͫͦΣ ˤΦ ˤΦ (1977). ˻ ͙͚ͨͪ͊͒ͤͦ͟͡ ͙͔ͦͪͤͭ͊ͼ͙͙ ͯͪͫ͊͟ ͔͙͙ͣ͊ͭͣ͊ͭ͟. ˤ ʕΦ ʕ Φ ̅ ͙͍ͪͫͦ, 
͎͔͔̂ͯ͋ͤͤͦ͡͡ ͙ͯ͘;͔͙͔ͤ ͎͔͊͋ͪ͡· ͙ ͙͊ͤ͊͊͘͡Φ ˸͍ͦͫ͊͟: ˽͍͔ͪͦͫ΅͔͙͔ͤ (Firsov, V. V. 

http://mon.gov.ua/content/Освіта/programa-matematika-5-9.pdf
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(1977). About applied orientation of mathematics course. In V. V. Firsov, In-depth 
study of algebra and analysis. Moscow: Enlightenment). 

͔͍͍̊ͤͦ͜͟, ˸Φ ̒Φ όнлмрύ. ˢ͎ͪ͊ͪͤͦ-͔ͦͤͦͣ͟͜;ͤͦͣͯ ͔ͦ͒͗ͯ͟͡ ς мнл ͍ͪͦ͟͜Φ ˹͊ ͍ͯͦͦ͟-
͍͙͙ͪͦ͋ͤ;͙͚ ͺ͊ͻ͍͙͚ͦ ͗ͯͪͤ͊͡ ζˤ͙ͫͤ͜͟ ˽͍ͦͭ͊ͫ͡Έͦ͟͝ ͔͍͒ͪ͗͊ͤͦ͝ ͎͊ͪ͊ͪͤͦ͝ 
͔͊͊͒ͣ͟͜͝ηΣ оΣ 7-9 (Shevnikov, M. Ya. (2015). Agricultural and Economic College ς 120 
years. {ŎƛŜƴǘƛŦƛŎ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ǇǊƻŦŜǎǎƛƻƴŀƭ ƧƻǳǊƴŀƭ ά.ǳƭƭŜǘƛƴ ƻŦ ǘƘŜ tƻƭǘŀǾŀ {ǘŀǘŜ 
!ƎǊŀǊƛŀƴ !ŎŀŘŜƳȅέΣ оΣ 7-9). 

˾˩˭̑˸˩ 
˹͊ͫ͊͒Ό͟ ́͊ͭΈΎͤ͊Φ ˽͙ͪ͊͒ͤ͊͟͡Ύ ͪͦ͡Έ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͤ͊ ͪ͊ͤ͘·ͻ Ήͭ͊ͨ͊ͻ ͍͙͙ͪ͊ͭ͘Ύ 

͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ ΄ͦ͊͟͡ͻ ͙̂ͪ͊ͤ͟·Φ 
͔̇͡ΈΌ ͫͭ͊ͭΈ͙ Ύ͍͡Ύ͔ͭͫΎ ͔͔͙͍ͪͭͪͦͫͨͭͤ͟·͚ ͙͊ͤ͊͘͡ ͍͙͙ͪ͊ͭ͘Ύ ͙͚ͨͪ͊͒ͤͦ͟͡ 

͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡ ͦ͋ͯ;͔͙ͤΎ ͔͙͔ͣ͊ͭͣ͊ͭ͟ ͍ ΄ͦ͊͟͡ͻ ͙̂ͪ͊ͤ͟·Φ ˨͡Ύ ͙͔͙͒ͦͫͭ͗ͤΎ 
͍͔͚ͨͦͫͭ͊ͤͤͦ͡ ͼ͔͙͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͫ͘͡Έ ͔ͫ͒ͯ͡Ό΅͙͔ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͔ͣͭͦ͒· 
͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΥ ͙͊ͤ͊͘͡ ͤ͊ͯ;ͤͦ-͔͙ͣͭͦ͒;͔͚ͫͦ͟ ͙͔ͭͪ͊ͭͯͪ͡· ͪ͊ͤ͘·ͻ ͙͙ͫͭͦͪ;͔͙ͫ͟ͻ 
͔͙͍ͨͪͦ͒ͦΤ ͦ͋ͦ͋΅͔͙͔ͤΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙ΎΣ ͍͙͔ͫͪ͊ͤͭ͡Έͤ·͚ ͙ ͙͔ͫͫͭͣͤ·͚ ͙͊ͤ͊͘͡ 
͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ ͍͔̂ͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ ͤ͊ ͪ͊ͤ͘·ͻ ͙ͫͭ͊͒Ύͻ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· 
͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͫͦͻͪ͊ͤΎ͔ͭͫΎ ͚ͯͫͭͦ;͙͍·͚ ͙͔͔ͤͭͪͫ ͟ ͔͔ͨͪͦ͋ͣ͡ ͍ͫΎ͙͘ 
ͯͪͫ͊͟ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͫ ͙͚ͨͪ͊ͭͦ͟͟Σ ͦ͒ͤ͊ͦ͟ ͼ͔͙͡ ͙ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͔͔ͨͪ͒ͣͭ͊ ͔͙͙ͣ͊ͭͣ͊ͭ͟ 
͙͔ͣͤ͘Ύ͔ͭͫΎ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͙͙͒ͦͣͤͪͯΌ΅͙ͻ ͍ ͦ͋΅͔͍͔ͫͭ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͦ ͔͔ͣͫͭ ͙ 
͙ͪͦ͡ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍ ͙͔͔ͫͫͭͣ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ ͍ ͔͔͔ͦͨͪ͒ͤͤ͡·͚ 
͙͙ͫͭͦͪ;͔͙͚ͫ͟ ͔͙ͨͪͦ͒ ͍͙͙ͪ͊ͭ͘ΎΦ ˽͙ͪ͊ͭ͟;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͎͒͊ͤͤͦͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͭͦͣΣ ;ͭͦ ͒͡Ύ ͔ͯͫͨ΄͚ͤͦ ͔͙ͪ͊͊͘͡ͼ͙͙ ͙͚ͨͪ͊͒ͤͦ͟͡ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡ 
ͦ͋ͯ;͔͙ͤΎ ͔͙͔ͣ͊ͭͣ͊ͭ͟ ͦ;͔ͤΈ ͍͊͗ͤ·ͣ Ύ͍͡Ύ͔ͭͫΎ ͨͪͦͼ͔ͫͫ ͙ͯ͘;͔͙ͤΎ ͔ͨͪ͒·͒ͯ΅͔͎ͦ 
ͦͨ·ͭ͊Σ ͍ͫΎ͎͊ͤͤͦͦ͘ ͫ ͔͔͔ͦͨͪ͒ͤͤ͡·͙ͣ ͔͔ ͔͙͊ͫͨͭ͊ͣ͟Φ 
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SUMMARY 
Nasadyuk Tetiana. Applied role of mathematics at different stages of development of 

mathematical education in Ukrainian schools.  
The purpose of the article is a retrospective analysis of the development of applied 

mathematics teaching in Ukrainian schools. To achieve this goal, the following theoretical 
research methods were used: analysis of scientific and methodological literature of different 
historical periods; generalization, systematization, comparative and systematic analysis of 
results. It is established that at different stages of development of the mathematical education 
system there is a persistent interest in the problem of linking the course of mathematics with 
practice, but the purpose and content of the subject of mathematics varies depending on the 
dominant in society ideas about the place and role of mathematics in the system of national 
values in a certain historical period of development. For example, in Cossack times, in Cossack 
schools, mathematics was used to produce many types of Cossack weapons and military 
transport. Later, in Soviet times, the development of Ukrainian mathematical education took 
place against the backdrop of Soviet revolutionary views. In the early twentieth century 
Mathematics was completely dissolved in social work. The tasks of that period were more like 
certain instructions for performing specific life exercises. Subsequently, in the mathematical 
eŘǳŎŀǘƛƻƴ ōŜƎŀƴ ǘƻ ŘƻƳƛƴŀǘŜ ǘƘŜ άǇǊƛƴŎƛǇƭŜ ƻŦ ǇƻƭȅǘŜŎƘƴƛǎƳέΣ ǿƘƛŎƘ ƛƴǾƻƭǾŜŘ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƻŦ 
ƳŀǘƘŜƳŀǘƛŎǎ ǿƛǘƘ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ŘŜǾŜƭƻǇƛƴƎ ǎǘǳŘŜƴǘǎΩ ŀōƛƭƛǘȅ ǘƻ ǳǎŜ ǘƘŜ ŀŎǉǳƛǊŜŘ ƳŀǘƘŜƳŀǘƛŎŀƭ 
knowledge to build a communist society. But in the late 70s of the twentieth century, there was a 
shift in emphasis and along with the ideas began to actively develop the problem of 
implementing the applied orientation of the mathematics course. The recent history of the 
applied orientation of mathematics teaching of fundamental changes has come closer to our 
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times. Since 2012, the content of mathematics teaching was based on a competence approach, 
and in 2016, Ukraine began reforming the education system and implementation of the New 
Ukrainian School, the key features of which are the pedagogy of partnership, readiness for 
technological and procedural innovations, new learning standards, connected with life. Thus, 
having passed the path from the era of Kievan Rus to the present day, the applied orientation of 
mathematics education has transformed into the process of developing a new system of 
mathematical education, which is organically combined with the introduction of STEM-learning 
and implementation of completely innovative approaches to the organization of the educational 
process. The practical value of this study is that the process of learning from previous experiences 
related to certain aspects of it is very important for the successful implementation of the applied 
focus of mathematics teaching.  

Key words: process of learning mathematics, program requirements, communication 
with life, principle of polytechnism, applied orientation. 
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͙͙ͤͦͫ͡ ͙͚͒ͦͨͦͣ͗ͤ͜ ͻ͔͊ͪ͊ͭͪ͟Σ ΅ͦ ͔͔͊͋ͨ͘͘;͍͍ͯ͊ ͒ͦͫͭͯͨ ͒ͦ ͍͙͒ͦ͒͊ͭͦ͟ͻ 

ͤ͜ͺͦͪͣ͊ͼ͚͙͚ͤ͜ ͔͍ͪͫͯͪͫ͜Σ ͙͍͙ͤͫͭͪͯͭͤ͜͟ͻ ͔͍ͣ͊ͭͪ͊͜͜͡Σ ͔ͦ͟͟͡ͼ͚͜ ͔͔͙ͭͪͦͤͤ͟͡ͻ 

͍ͤ͊;͊͡Έ͙ͤͻ ͙͍ͨͦͫ͋ͤ͜͟͜ ͭ͊ ͨ͒ͪͯ͜;͙͍ͤ͟͜Φ ̂ ͔͔͍͚ͨͪ͊͗ͤ͜ ͋͜͡Έ΄ͦͫͭ͜Σ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͒ͫͭ͊ͤͼ͚͙ͤ͜ͻ ͺͦͪͣ ͍ͤ͊;͊ͤͤΎ ͋ͯͦ͡ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͙ͤͣ ͜ ͒ͦ 

͚͎ͦͦ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍͙͙ͫͭ͊ͫ͡Ύ ͘ ͔͔ͦ͋ͪ͗ͤͫͭ͜ΌΣ ͊ͯ͘͡;͙͊͡ ͍;͙͔͍ͭ͜͡ ͊͘ 

͋͊͗͊ͤͤΎͣΣ ͊ ͯ;͍ͤ͜ ς ͘ ͊ ͎ͦ͒ͦ͘Ό ͋͊ͭΈ͍͟͜Φ  

̆ͦ;͊ ͍͒ͦͦ͜͡ ͎͋͊͊ͭͦ ͍;͙͔͍ͭ͜͡ ͙͍͊ͭͤͦ͟ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊͟͡ ͯ ͍͚ͫͦ͝ ͪͦ͋ͦͭ͜ 

͔͔ͤͭͪͤͭ͜-͔͍͙ͫͪͫ͜Σ ͍ͫͭͦͪΌ͍͙͊͡ ͙͙͒͒͊ͭ͟;ͤ͜ ͔͙ͣ͊ͭͪ͊͜͡ ͭ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊͟͡ ͝ͻ 

ͤ͊ ͯͪͦ͊͟ͻ ͘ ͯ;ͤΎ͙ͣΣ ͔͒͋͘͜͡Έ΄͎ͦͦΣ ͼ͔ ͭ͊ͦ͗͟ ͙͋ͯ͡ ͔͙ͤͫͭͪͯͣͤͭ͜ ͒͡Ύ ͦ;͎ͤͦͦ 

͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͯͪͤͦͣ͊ͤͭͤ͘͜͜Ό͍͙͊͡ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫΣ ͙͙ͪͦ͋͡ ͚͎ͦͦ 

Ύ͍͙ͫͪ͊ͣ͟ ͭ͊ ͔͙͍͙ͤͭͪ͊ͭͤͣ͜͟Σ ͔͊͡ ͔ͤ ͣͤ͘͜Ό͍͙͊͡ ͚͎ͦͦ ͫͯͭͤͦͫͭ͜ ς 

͍ͦ͋ͦΩΎ͍ͦͦͫͭ͘͟͜ ͙ͦͫͦ͋ͫͭͦ͝ ͙ͨͪͫͯͭͤͦͫͭ͜ ͤ͊ ͯͪͦͼ͜Σ ͯ ͊ͫ͟͜͡Φ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ 2021ȟ Ο 2 (106) 

142 

ˢ͙͍͎ͭͤͦͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͒ͫͭ͊ͤͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͯ ΄ͦ͊͟͡ͻ ͙̂ͪ͊ͤ͟͝ 

͒ͦ нлмп ͪͦͯ͟ ͔ͤ ͋ͯͦ͡ ͜ ͼ͔ ͨͦΎͫͤΌ͍͊ͦͫ͡Ύ ͍͒ͫͯͭͤͫͭ͜͜Ό ͦ͋ΩΊ͙͍͙ͭͤ͟ͻ ͍͙ͦ͋ͫͭ͊ͤΣ 

΅ͦ ͣͯ͘΄͍͙ͯ͊͡ ͣͤ͘͜Ό͍͙͊ͭ ͊͋ͦ ͙ͣͦ͒ͺ͍͙ͯ͊ͭ͜͟ ͙ͭͪ͊͒ͼ͚ͤͯ͜ ͦ;ͤͯ ͺͦͪͣͯ 

͍ͤ͊;͊ͤͤΎΦ ˥ͦͫͭͪͦ͝ ͔͙ͨͦͭͪ͋ ͍ ͍͔ͯͨͪͦ͊͒͗ͤͤ͜ ͙͒ͫͭ͊ͤͼ͚͙ͤ͜ͻ ͺͦͪͣ ͍ͤ͊;͊ͤͤΎ ͤ͊ 

͚ͭͦ ;͊ͫ ͔ͤ ͍ͫͤͯ͊ͦ͜͡ ͭ͊͟ ͫ͊ͣͦΣ Ύ͟ ͜ ͙͊ͨͭͯ͘ ͍͒͜ ͋͊ͭΈ͍͟͜ ͭ͊ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͤ͊ ͭ͊ͯ͟ 

ͺͦͪͣͯ ͍ͦͫͭͤ͜Έͦ͝ ͎͙ͨͦͫͯ͡Φ  

˽͔ͪ΄͙ͣ ͊͊͒ͦͣ͘͟͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Σ Ύ͙͚͟ ͍ͫͭͦͪΌ-

͍͍͊ͫΎ Ύ͟ ͙͒ͫͭ͊ͤͼ͚͙͚ͤ͜ ͤ͊ ͙͊ͨͭ͘ ͙͊ͦͪ͒ͦͤͤ͘͟ͻ ͒͊ͫͨͦͪ͜ ͯͪ͊ͤ͟͝ͼ͍͜Σ Ί ˸͗ͤ͊ͪͦ͒ͤ͊͜ 

ͯͪ͊ͤͫ͟͝Έ͊͟ ΄ͦ͊͟͡Σ ͍͔ͫͭͦͪͤ͊ ͤ͊ ͋͊͘͜ ͙̊ͦ͟͡ ͔͔͍ͫͭͪͤ͟͜ ͯ нллр ͪͦͼ͜Φ ͔̇ ͚͍ͤ͊͒ͦ͜-

ͣ͜΄͊ ͯͪ͊ͤͫ͟͝Έ͊͟ ͙͒ͫͭ͊ͤͼ͚ͤ͊͜ ΄ͦ͊͟͡ ͊͘ ͦͪ͒ͦͤͦͣ͟ ͜ ;͙ ͔ͤ Ί͙͒ͤ͊ ͙͒ͫͭ͊ͤͼ͚ͤ͊͜ 

΄ͦ͊͟͡ ͍ ̂ͪ͊ͤ͟͜͝ ͒ͦ нлмп ͪͦͯ͟Φ ˭͊ͪ͊͘ ͯ ΄ͦ͟͜͡ ͨͪ͊ͼΌΌͭΈ ру ͔͎͎͍ͨ͒͊ͦ͜Σ Ύ͟͜ 

͍ͤ͊;͊ΌͭΈ ооор ͯ ;͍ͤ͜ ͘ ͨͦͤ͊͒ уу ͪ͊ͤ͟͝ ͍ͫͭͯ͜ ό˸͗ͤ͊ͪͦ͒ͤ͊͜ ͯͪ͊ͤͫ͟͝Έ͊͟ ΄ͦ͊͟͡).  

˿͙ͭͯ͊ͼ͜Ύ ͨͦ;͊͊͡ ͣͤ͘͜Ό͍͙͊ͭͫΎ ͨͫ͜͡Ύ ͔͊ͤͫ͟͜͝ ˴͙ͪͣͯ ͜ ͨͦ;͊ͭͯ͟ ͍ͦΊ͙ͤͤͻ 

͚͒͜ ͯ ˨͔ͦͤͼΈ͚͟͜ ͭ͊ ˶͎ͯ͊ͤͫΈ͚͟͜ ͦ͋͊ͫͭ͡ΎͻΣ ͘ΩΎ͍͙͊ͫ͡Ύ ͎ͤ͊͊͡Έͤ͊ ͔ͨͦͭͪ͋͊ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͔͎͒͒͊ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎ ͒͡Ύ ͯ;͍ͤ͜Σ Ύ͟͜ ͙͊͘͡΄͙͙ͫ͡Έ ͤ͊ ͍͙ͦͯͨͦ͊ͤ͟ͻ 

͔͙ͭͪͭͦͪ͜ΎͻΣ ͔͊͡ ͨ͊ͤͯ͡ΌͭΈ ͙ͨͦͫͭͯͨ͊ͭ ͍ ͯͪ͊ͤͫ͟͝Έ͟͜ ͙͊͊͒͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ́͊͊͟ 

͔ͨͦͭͪ͋͊ ͫͭ͊͊͡ ͔͍͙ͨͤͣ ͍͙͙ͦͣ͟͟͡ ͒͡Ύ ͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͜ ͙͡΄͔ 

͔ͤͤ͊͘;ͤ͊ ;͙͊ͫͭͤ͊ ΄͟͜͡Σ ͔͔͍ͨͪ͊͗ͤͦ ͍ ˴͙Ί͍͜Σ ͎ͣͦ͊͘͡ ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͍ͨͦͤͦͼ͔ͤͤ͜ 

͙͒ͫͭ͊ͤͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎ ͒͡Ύ ͙ͭ͊͟ͻ ͯ;͍ͤ͜Φ ˽͔͔͍ͪ͊͗ͤ͊ ͋͜͡Έ΄ͫͭ͜Έ ͯ;͍ͤ͜ ͘͜ 

͍͙ͦͯͨͦ͊ͤ͟ͻ ͔͚ͦ͋͊ͫͭ͡ ͍͙ͫͭ͊͊͡ ͔͔͙ͫͭͪͤ͊ͣ͟Σ ͍;͙͙ͫ͡Ύ ͚ͫ͊ͣͦͫͭͤͦ͜ ͜ 

͙͙ͨͪ͗͒͗͊͝͡ ͒ͦ ΄͙ͦ͟͡ ͤ͊ ͯͪ͊ͤͫ͟͝Έ͚͟͜ ͔͙ͭͪͭͦͪ͜͝ ͙͡΄͔ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͙͒͊ͭ͘ 

͍ͨ͒ͫͯͣͦ͜͟͜ ͙ͪͦ͋ͦͭΣ ͙͙ͫͨͭ͜Σ ͊ ͎ͦ͒ͦͣ͘ ͜ ͍ͦͤ͘͜΄ͤΊ ͔͔͔ͤ͊͗ͤ͘͡ ͦͼͤ͜Ό͍͊ͤͤΎ ͚ 

͙͙ͦͭͪͣ͊ͭ ͔͊ͭͫͭ͊ͭΦ ˱ ͻͦ;͊ ͙͙ͫͭ͡ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝Σ ͍͙͒͊ͤ͜ ͯ 

2014-нлмф ͪͪΦ ͙ͫͨͪΎ͙͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͯ;͍ͤ͜ ͘ ͍͙ͦͯͨͦ͊ͤ͟ͻ ͔͙͚ͭͪͭͦͪ͜ ͯ 

͙͚ͪͤ͘͜ ͫͨͦͫ͋͜Σ ͔ͦͪͣ͊͘͟ ͍ ͙ͫͭ͜͡ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝ Ѕмκф-

про ͍͒͜ м ͍͔͔ͪͫͤΎ нлмс ͪͦͯ͟ ζ̋ͦ͒ͦ ͒ͦ͋ͯͭͭ͘Ύ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜η 

͊ͤ͊͘͘;͊ΊͭΈͫΎΥ ζ˹͊ ͍͔͔ͪͤͤͤ͘Ύ ͦͫ͋͜Σ ͣͫ͜ͼ͔ͣ ͙͍ͨͪͦ͗͊ͤͤΎ Ύ͙͟ͻ Ί ͔͙ͭͪͭͦͪ͜Ύ 

͍͔͔ͨͪͦ͒ͤͤΎ ͙͔͙͙͊ͤͭͭͪͦͪͫͭ;ͤͦ͝ ͔ͦͨͪ͊ͼ͜͝ ͭ͊ ͙ͭͣ;͍͊ͫͦͦ ͍ͦͯͨͦ͊ͤ͊͟ ͔͙ͭͪͭͦͪ͜͝ 

͙̂ͪ͊ͤ͟͝Σ ͍ͫͭͦͫͦͤͦ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͔ͨͪͦ͒ͦ͗ͤͤΎ ͒ͦ͋ͯͭͭ͘Ύ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ 

͍͙ͦͫͭ͜ ˸͔͍ͤͫͭͪͫͭͦ͜͜ ͤ͊ ͒ͦ͒͊ͭͦ͟ ͒ͦ ͙͍ͫͭ͜͡ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͒͜ мпΦмлΦнлмп Ѕ 

1/9-рор ͭ͊ ͍͒͜ мпΦлфΦнлмр Ѕ мκф-пос ͍ͨͦ͒ͦͣ͜͡ΎΊΣ ΅ͦ ͯ;ͤ͜Σ Ύ͟͜ ͙͍ͨͪͦ͗͊ΌͭΈ 

ͤ͊ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͔͙ͭͪͭͦͪ͜ΎͻΣ ͣͦ͗ͯͭΈ ͍͙͙ͨͪͦ͒ͦ͗ͭ ͒ͦ͋ͯͭͭ͘Ύ ͎͊͊͘͡Έͤͦ͝ 

͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͤ͊ ͨ͒ͦͤͭͪͦ͜͟͡Έ͚ͤ͜ 

ͯͪ͊ͤͫ͟͝Έ͚͟͜ ͍͊͒͜͡ ͔͙ͭͪͭͦͪ͜͝ ͊͘ ͍ͫͣ͊͜ ͫͤͯ͜Ό;͙͙ͣ ͺ͙ͦͪͣ͊ͣ ͍ͤ͊;͊ͤͤΎΦ 

˭͍͊͗͊Ό;͙ ͤ͊ ͙ͫͭͯ͊ͼ͜ΌΣ ΅ͦ ͔͔ͤͫ ͎͊ͪͦͯ͘͘ ͙͗ͭͭΌ ͜ ͍͒ͦͪͦ͘ΩΌ ͔͚͒ͭ͜Σ ͒ͦͼ͜͡Έ͙ͤͣ 

Ί ͝ͻ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͔ͫ͊ͣ ͤ͊ ͔͔ͫͭͪͤ͊ͭͤͯ͟ ͊͋ͦ ͙͒ͫͭ͊ͤͼ͚ͤͯ͜ ͺͦͪͣͯ ͍ͤ͊;͊ͤͤΎη 

(˻͍ͫͭ͊͜ΦUAΦ ˿͔͔ͪ͒ͤΎ ͍ͦͫͭ͊͜Φ ˶͙ͫͭ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝ 

ζ̋ͦ͒ͦ ͒ͦ͋ͯͭͭ͘Ύ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜η).  
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˨͡Ύ ͍͔͊͒ͦͦͤͤ͘͡Ύ ͔͙ͨͦͭͪ͋ ͍ ͙͒ͫͭ͊ͤͼ͚ͤͦͣͯ͜ ͍ͤ͊;͊ͤͤ͜ ͒͡Ύ ͯ;͍ͤ͜ ΄͟͜͡ ͘ 

͍͙ͦͯͨͦ͊ͤ͟ͻ ͔͙͚ͭͪͭͦͪ͜ ͋ͯͦ͡ ͔͍ͪ͊ͦ͊ͤͦ͘͜͡ ͟͜͡Έ͊͟ ͍ͦͫͭͤ͜͜ͻ ͨͪͦΊ͍ͭ͟͜Σ ͒ͦ Ύ͙͟ͻ 

͒ͦͯ͡;͙͙ͫ͡Ύ ͍ͨͪͦ͒ͤ͜͜ ͙͊͊͒͘͟͡ ͍͙ͦͫͭ͜Σ ͔ͦͪͣ͊͘͟ ͙͙ͤͫͭͭͯͭ͜ ͭ͊ ͍͔͙͔͙ͯͤͪͫͭͭ͜Φ ́͊͟Σ ͍ 

͙ͤͫͭͭͯͭ͜͜ ͨͫ͜͡Ύ͙͒ͨͦͣͤͦ͡͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜ ˴͙͍ͫ͝Έ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ 

ˣ͙ͦͪͫ͊ ˥ͪͤ͜;͔ͤ͊͟ ͋ͯͦ͡ ͍͙͒ͪͭͦ͜͟ ˿͙ͭͦ͡;͙͚ͤ ͼ͔ͤͭͪ ͍͙͒ͪͭͦ͜͟͝ ͍͙ͦͫͭ͜Σ ͍͙ͦͫͤͦͤͣ 

͍͊͒͊ͤͤ͘Ύͣ Ύ͎ͦͦ͟ ͋ͯͦ͡ ͔͔͊͋ͨ͘͘;͙͙ͭ Ύ͔ͫͤ͟͜ ͙͒ͫͭ͊ͤͼ͚͔ͤ͜ ͭ͊ ͔͔͔ͫͭͪͤ͊ͭͤ͟ 

͍ͤ͊;͊ͤͤΎΣ ͯ ͔ͨͪ΄ͯ ;͔͎ͪͯΣ ͒͡Ύ ͯ;͍ͤ͜ ͘ ˨͔ͦͤͼΈͦ͟͝ ͭ͊ ˶͎ͯ͊ͤͫΈͦ͟͝ ͔͚ͦ͋͊ͫͭ͡Φ  

˨ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͔͎ͭͪͤ͊ͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͋ͯͦ͡ ͊ͯ͘͡;͔ͤͦ ͟͜͡Έ͊͟ ͙͍ͫ͟͝Έ͙͟ͻ 

΄͟͜͡Σ ͙͒ͫͭ͊ͤͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎ ͔͔͊͋ͨ͘͘;͍ͯ͊ͦͫ͡Ύ ͚ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͙͙ͫ͊ͣ͡ 

͔͎͎͍ͨ͒͊ͦ͜ ͣΦ ˴͙Ί͍͊ ͤ͊ ͋͊͘͜ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜͝ ͨ͊ͭ͡ͺ͙ͦͪͣ ˿͙ͭͦ͡;͎ͤͦͦ ͼ͔ͤͭͪͯ 

͍͙͒ͪͭͦ͜͟͝ ͍͙ͦͫͭ͜Φ ˭͊ ;͊ͫ ͍ͫͤͯ͊ͤͤ͜Ύ ͼ͔ͤͭͪͯ ͚͎ͦͦ ͎͙ͨͦͫͯ͊ͣ͡ ͙ͫͦͪͫͭ͊͊ͫ͟͡Έ ͔ͤ 

ͦ͒ͤ͊ ͫͦͭͤΎ ͯ;͍ͤ͜Φ ˩ͺ͔͙͍ͭͤͫͭ͟͜Έ ͒͜Ύ͡Έͤͦͫͭ͜ ͼ͔ͤͭͪͯ ͋ͯͦ͡ ͍͔͔ͨ͒ͭͪ͒͗ͤͦ͜ 

͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͍ͤ͊;͊ͤͤΎ ͯ;͍ͤ͜Σ Ύ͟͜ ͯͫͨ͜΄ͤͦ ͍͙͒͊͊͘͡ ͍ͦͤ͘͜΄ͤΊ ͔͔͔ͤ͊͗ͤ͘͡ 

ͦͼͤ͜Ό͍͊ͤͤΎ ͭ͊ ͍͙ͫͭͯͨ͊͡ ͯ ͍ͭ͜;͙ͤ͘Ύͤ͜ ͍͔͙͔͙ͯͤͪͫͭͭ͜ ͭ͊ ͙͙ͤͫͭͭͯͭ͜Φ 

́͊ͦ͗͟ ͙͒ͫͭ͊ͤͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎ ͒͡Ύ ͯ;͍ͤ͜ м-мм ͍͊ͫ͟͜͡ ͨͪͦͨͦͤͯΌͭΈ 

͙͍ͨͪ͊ͭͤ͜ ͙͊͊͒͘͟͡Σ Ύ͟͜ ͭ͊ͦ͗͟Σ ͍ ͍ͦͫͤͦͤͦͣͯΣ ͔͔͔ͦͫͪ͒͗ͤ͘͜ ͯ ͙ͫͭͦ͡ͼ͜Σ 

͙ͤ͊ͨͪ͊͒͟͡Σ ͔̇ͤͭͪ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜͝ ͍͙ͦͫͭ͜ ζ˨͔͔͗ͪͦ͡η ό͔̇ͤͭͪ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜͝ 

͍͙ͦͫͭ͜ ζ˨͔͔͗ͪͦ͡η)Σ ͙͒ͫͭ͊ͤͼ͚ͤ͊͜ ΄ͦ͊͟͡ ζˢ͟ͼ͔ͤͭη όWorld virtual school 

unicornύΣ ͔̇ͤͭͪ ͍͙ͦͫͭ͜ ζ˻ͨͭͣ͊͜η ͙͒ͫͭ͊ͤͼ͚ͤ͊͜ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜Ύ ΄ͦ͊͟͡ όм-11 

͙͊ͫ͟͡ύ ό͔̇ͤͭͪ ͍͙ͦͫͭ͜ ζ˻ͨͭͣ͊͜η).  

˨͙ͫͭ͊ͤͼ͚ͤ͊͜ ΄ͦ͊͟͡ ζ˻ͨͭͣ͊͜η ͋ͯ͊͡ ͍͙͒ͪͭ͊͜͟ ͯ нлмр ͪͦͼ͜Σ ͯ ͔ͨͪ΄ͯ 

;͔͎ͪͯΣ ͤ͊ ͙͊ͨͭ͘ ͍͒͜ ͋͊ͭΈ͍͟͜ ͘ ˴͙ͪͣͯ ͭ͊ ˨ͦͤ͋͊ͫͯΣ ͔͊͡ ͤ͊ ͙͚͒͊ͤ ;͊ͫ ΄ͦ͊͟͡ 

ͯͫͨ͜΄ͤͦ ͨͪ͊ͼΌΊ ͘ ͯ;ͤΎ͙ͣ ͘͜ ͍ͫ͜ͻ ͙͔͍ͦͤͭͤͤͭ͟͜ ͍ͫͭͯ͜Φ ̂;ͤΎ͙ͣ ΄͙ͦ͟͡ ͫͭ͊ΌͭΈΣ 

͔͔͍ͨͪ͊͗ͤͦΣ ͙͒ͭ͜ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͊ͪͦ͋ͭ͘͜;͊ͤΣ ͯ;ͤ͜ ͘ ͍͙ͦͯͨͦ͊ͤ͟ͻ ͔͙͚ͭͪͭͦͪ͜Σ ͊ 

ͭ͊ͦ͗͟ ͯ;ͤ͜ ͘ ͙ͪͤ͘͜ͻ ͔͎͍ͪͦͤ͜͜ ͙̂ͪ͊ͤ͟͝Σ ͋͊ͭΈ͙͟ Ύ͙͟ͻ ͍͙ͪ͜΄͙͙͡ ͙ͦ͋ͪ͊ͭ ͒͡Ύ ͍ͫͦ͝ͻ 

͔͚͒ͭ͜ ͔ͫ͊ͣ ͙͒ͫͭ͊ͤͼ͚ͤͯ͜ ͺͦͪͣͯ ͍ͤ͊;͊ͤͤΎΦ 

˽͙ͪ͟͡ ͊͒ͦͣ ͯͫͨ͜΄ͤͦ͝ ͔͔ͣͪ͗͜ ͙͒ͫͭ͊ͤͼ͚͙ͤ͜ͻ ΄͟͜͡Σ Ύ͊͟ ͎͍ͦͪ͊ͤͦ͊ͤ͊͘͜ ͤ͊ 

͋͊͘͜ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ˢ͔͊͒ͣ͟͜͝ ̊ˢ˥Σ Ί ͙͒ͫͭ͊ͤͼ͚ͤ͊͜ ΄ͦ͊͟͡ ͒͡Ύ ͯ;͍ͤ͜ р-мм ͍͊ͫ͟͜͡ 

World virtual school unicorn (World virtual school unicorn), Ύ͊͟ ͦ͋ΩΊ͒ͤͯΊ мл 

͙͒ͫͭ͊ͤͼ͚͙ͤ͜ͻ ΄͟͜͡ ͯ ͙ͪͤ͘͜ͻ ͦ͋͊ͫͭ͡Ύͻ ͙̂ͪ͊ͤ͟͝Σ Ί ͨͪͦͺ͜͡ΈͤͦΌ ΄ͦͦ͟͡Ό ͘ 

͎͙͔͙ͨͦ͋ͤͣ͡͡ ͍͙͍;͔ͤͤΎͣ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Φ 

˭͊ͪ͊͘ ͟͜͡Έͫͭ͟͜Έ ΄͟͜͡Σ Ύ͟͜ ͤ͊͒͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͯ;ͤΎͣ ͘͜ ͍͙ͦͯͨͦ͊ͤ͟ͻ 

͔͙͚ͭͪͭͦͪ͜ ˨͔ͦͤͼΈͦ͟͝ ͭ͊ ˶͎ͯ͊ͤͫΈͦ͟͝ ͔͚ͦ͋͊ͫͭ͡ ͍ͤ͊;͙͊ͭͫΎ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜Σ 

ͪͦͫͦ͘͡Φ ́͊͟͜ ΄͙ͦ͟͡ Ί ͍ ͯͫ͜ͻ ͦ͋͊ͫͭ͡Ύͻ ͙̂ͪ͊ͤ͟͝Φ ˹͊ ͚ͫ͊ͭ͜ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ ͜ 

͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝ ͪͦͣ͘͜΅͔ͤͦ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͨͪͦ ͭ͊͟͜ ΄͙ͦ͟͡Σ ΅ͦ ͫͯͭͭΊ͍ͦ ͔͎ͨͦ͡΄ͯΊ 

ͯ;ͤΎͣ ͭ͊ ͝ͻ ͋͊ͭΈ͊ͣ͟ ͙ͦ͋ͪ͊ͭ ͊͊͒͘͟͡ ͍͙ͦͫͭ͜ ͭ͊ ͍ͤ͊;͙͊ͭͫΈΦ ˭͎͊͊ͦͣ͡ ͍ ̂ͪ͊ͤ͟͜͝ 

мту ΄͟͜͡Σ Ύ͟͜ ͤ͊͒͊ΌͭΈ ͙͒ͫͭ͊ͤͼ͚ͤͯ͜ ͍ͦͫͭͯ͜ όͭ͊͋͡Φ мύΦ  
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͙́͊͋͡ͼΎ м 

˾ͦͨͦ͒͘͜͡ ͍͊͊͒͘͟͜͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΌͭΈ 

͍ͤ͊;͊ͤͤΎ ͯ;͍ͤ͜ ͘ ˴͙ͪͣͯ ͭ͊ ͍͙ͦͯͨͦ͊ͤ͟ͻ ͔͙͚ͭͪͭͦͪ͜ ˨͔ͦͤͼΈͦ͟͝ ͭ͊ ˶͎ͯ͊ͤͫΈͦ͟͝ 

͔͚ͦ͋͊ͫͭ͡ ͊͘ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜Ό ͺͦͪͣͦΌ 

ό͊͘ ͙͙͒͊ͤͣ ͘ ͚ͫ͊ͭͯ ˸˻˹ ͙̂ͪ͊ͤ͟͝Υ https://cutt.ly/pg3biX2 ) 
˻͋͊ͫͭ͡Έ -˴ͫͭΈ ΄͟͜͡ ˻͋͊ͫͭ͡Έ -˴ͫͭΈ ΄͟͜͡ 

ˤ͙ͤͤ͜ͼΈ͊͟  1 ˻͔͒ͫΈ͊͟ 2 

ˤ͙ͦͤͫ͡Έ͊͟ 1 ˽͍ͦͭ͊ͫ͡Έ͊͟ 1 

˨͔͍ͤͨͪͦͨͭͪͦͫ͜Έ͊͟ 4 ˾͍͔ͤͤͫ͜Έ͊͟ 9 

˨͔ͦͤͼΈ͊͟ 10 ˿ͯͣͫΈ͊͟  17 

ˬ͙͙ͭͦͣͪͫΈ͊͟ 10 ͍̆͊ͪͫ͟͜Έ͊͟ 7 

˭͊͊ͪͨ͊ͭͫ͟Έ͊͟ 6 ͔̆ͪͫͦͤͫΈ͊͟ 14 

˭͊ͨͦͪ͘͜Έ͊͟ 20 ͔̆ͣ͡Έ͙ͤͼΈ͊͟ 30 

˱͍͊ͤͦ-͍̅ͪ͊ͤͫ͟͜Έ͊͟ 2 ͔̉ͪ͊ͫ͟Έ͊͟ 12 

˴͙͍ͫ͝Έ͊͟ 2 ͔͍͔̉ͪͤ͜ͼΈ͊͟ 1 

˶͎ͯ͊ͤͫΈ͊͟ 13 ͔͎͍̉ͪͤͫ͜͜Έ͊͟ 2 

˶Έ͍͍ͫ͜Έ͊͟ 7 ͣΦ ˴͙͍͝ 4 

˸͙͍ͦ͊ͫ͟͡͝Έ͊͟ 3 ˤ˿̎˻˥˻ 178 
 

˭͍͙;͚͊ͤͦΣ ͯ ΄ͦ͊͟͡ͻΣ Ύ͟͜ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͍ͤ͊;͊ͤͤΎ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜Σ ͣͦ͗ͯͭΈ 

͍ͤ͊;͙͊ͭͫΈ ͯ;ͤ͜ ͘ ͋ͯ͒Έ-Ύͦ͟͝ ͦ͋͊ͫͭ͜͡Σ ͦ͒ͤ͊͟ ͟͜͡Έͫͭ͟͜Έ ͙ͭ͊͟ͻ ΄͟͜͡ ͭ͊ ͯ;͍ͤ͜Σ Ύ͟͜ 

͍͒ͦ͋ͯ͊͘ΌͭΈ ͍ͨͦͤͯ ͎͊͊͘͡Έͤͯ ͍ͦͫͭͯ͜ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜Σ ͊ͤ͊͒ͭͦ͘ ͣ͊ͦ͡Σ ΅ͦ͋ ͣͦ͗ͤ͊ 

͋ͯͦ͡ ͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ ͙͒ͫͭ͊ͤͼ͚ͤ͊͜ ͺͦͪͣ͊ ͍ͤ͊;͊ͤͤΎ Ί ͍ͪͤͦ͜ͼͤͤͦ͜Ό 

ͺͦͪͣͦΌ ͍ͤ͊;͊ͤͤΎ ͨͦͪͯ; ͘ ͦ;͙ͤͣ ͍ͤ͊;͊ͤͤΎͣΦ ˨ͦ нлнл ͪͦͯ͟ ͙͒ͫͭ͊ͤͼ͚ͤͯ͜ 

ͺͦͪͣͯ ͍ͤ͊;͊ͤͤΎ ͒͡Ύ ͍͊͊͒͘͟͜͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͣͦ͗ͤ͊ ͋ͯͦ͡ 

͍͍͙͊͗͊ͭ ͍͙͟͡Ό;͔ͤͤΎͣ ͘ ͎͊͊͘͡Έ͙ͤͻ ͍͙ͨͪ͊͡Φ 

ˤ͔ͫͤ͊ нлнл ͪͦͯ͟ ͒ͦͦͪͤͤͦ͟͜ ͙ͣͤ͊͘͜͡ ͙ͫͭ͡Έ ͙͗ͭͭΎ ͎ͦ͗ͤͦͦ͟ ͯͪ͊ͤ͟͝ͼΎ ͭ͊ 

͔͔͍͔ͨͪ͊͡ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͪͦ͋ͦͭͯ ͍ ͙͒ͫͭ͊ͤͼ͚͙͚ͤ͜ ͺͦͪͣ͊ͭΦ ͙͍͙͚́ͪ͊͡ ͙͊ͪ͊ͤͭͤ͟Σ 

͙ͫͨͪ;͙͔͙͚ͤͤ ͔ͨ͊ͤ͒ͣ͜ΊΌ ͍ͦͪͦͤ͊ͪͯͫͯ͟͜ COVID-мфΣ ͙͍ͣͯͫ͘ ͍͔ͫΈ ͍ͫͭ͜ 

͔͙͙ͦ͋ͣ͗ͭ ͙ͦͤͭ͊ͭ͟͟Σ ͔͔͚͙ͨͪͭ ͤ͊ ͫ͊ͣͦͦ͘͜͡Ύͼ͜Ό ͭ͊ ͔͔͔͙ͨͪͤͫͭ ͍ͫ͜ ͍͙͙͒ 

͒͜Ύ͡Έͤͦͫͭ͜Σ ͪͦ͋ͦͭͯΣ ͍ͤ͊;͊ͤͤΎΣ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͍ ˱͔͔ͤͭͪͤͭΦ ̂ͪ͊ͤͫ͟͝Έ͟͜ ΄͙ͦ͟͡ 

ͭ͊ͦ͗͟ ͔͔͚ͨͪ΄͙͡ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͯ ͍͔͒͒͊ͤͦͣͯ͜͡ ͔͙ͪ͗ͣ͜Σ ͯͫ͜ ͍;͙͔ͭ͜͡ ͙͋ͯ͡ 

ͣͯ͘΄͔ͤ͜ ͍ͤ͊;͙͊ͭ ͯ;͍ͤ͜ ͊͘ ͎͒ͦͨͦͣͦͦΌ ˱͔͔ͤͭͪͤͭͯΣ ͔͔͔͍ͣͫͤ͒͗ͪ͜ ͭ͊ ͔͍͍ͫͪͫ͜͜ 

͒͡Ύ ͍͔͋-ͦͤ͟ͺ͔͔ͪͤͼ͚͜Φ 

˽͙͍͙͚ͪͣͯͫͦ ͔͔ͨͪͻ͒͜ ͤ͊ ͙͒ͫͭ͊ͤͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎΣ Ύ͙͚͟ ͍͍͍͒͋ͯ͊ͫ͜Ύ ͍ 

͔͔͙ͫͭͪͤ͟ͻ ͍ͯͣͦ͊ͻ ͭ͊ ͔ͤ ͍͙͍͒ͦͦ͘͡ ͔͙ͤ͊͗ͤͣ͡ ;͙ͤͦͣ ͎͍͙ͨ͒ͦͭͯ͊ͭͫ͜Ύ ͒ͦ ͣͤ͘͜ 

͔͎͎ͨ͒͊ͦ͊ͣΣ ͯ;ͤΎͣ ͭ͊ ͝ͻͤͣ͜ ͋͊ͭΈ͊ͣ͟Σ ͍͙Ύ͍͙͍ ͔ͪ͊͡Έ͙͚ͤ ͫͭ͊ͤ ͎͍ͦͭͦͤͦͫͭ͜ 

͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͭ͊ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͙͍͍ͦͭ͟͟͜͡ ͒ͦ ͙͍͎͊ͭͤͦͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

ͼ͙ͺ͍͙ͪͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͒ͦ Ύ͙͟ͻ ͔͙ͤ͊͗ͭ͡Έ ͜ ͙͒ͫͭ͊ͤͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎΦ  

˹͍͊ͯͦ͟ͼ͜ ͭ͊ ;͙͍͙͙ͤͦͤ͟Σ ͊͘ͼ͍͔͊ͤ͜͟͜͡ ͍ ͙ͦͭͪͣ͊ͤͤ͜ ͦ͋ΩΊ͙͍ͭͤͦ͟͝ ͦͼ͙ͤ͜͟ 

͍ͪͤ͜Ύ ͼ͙ͺ͍ͪͦͦ͝ ͎ͪ͊ͣͦͭͤͦͫͭ͜ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͭ͊ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 

https://cutt.ly/pg3biX2
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ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͫͭ͊ͤͯ ͔͔͊͋ͨ͘͘;͔ͤͦͫͭ͜ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ Ύ͙ͫͤͣ͟͜ ͔͔ͤͭͪͤͭ͜-

͍͘ΩΎͦͣ͘͟ ͭ͊ ͔ͭͻͤ͜;͙͙ͤͣ ͙͊ͫͦ͋͊ͣ͘ ͭͦ΅ͦΣ ͍͔ͤ͊ͫͤ͜ ͭ͊ ͭͦͣ͜͡ нлнл ͪͦͯ͟ ͍͔͙ͨͪͦ͡ 

͔ͫͪ͜Ό ͔͒ͦͫ͒͗ͤ͜͡ΈΣ Ύ͟͜ ͍͒ͦͦ͘͡ΎΌͭΈ ͔͙͙ͦͪͫͭ͟͡ ͔ͪ͊͡Έͤͯ ͙͊ͪͭͤͯ͟ ͎͍ͦͭͦͤͦͫͭ͜ 

͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͒ͦ ͙ͨͦ͒͋ͤ͜ͻ ͍͙͙͍͟͟͜͡Φ  

˭͔ͦͪͣ͊͟Σ ͯ ͍ͭͤ͟͜͜-͍ͭͪ͊ͤ͜ нлнл ͪͦͯ͟ ˨͔͍ͪ͗͊ͤͦΌ ͫͯ͗͋ͦ͡Ό Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜ 

͙̂ͪ͊ͤ͟͝ ͋ͯͦ͡ ͚͔͒ͫͤͤͦ͘͜ ͣ͊ͫ΄͔ͭ͊͋ͤ ͔͊ͤͦͤͣͤ͜ ͚ͦͤ͊ͤ͡-͙͍ͦͨͭͯ͊ͤͤΎ ΅ͦ͒ͦ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͍ ͊͊͒͊͘͟͡ͻ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͨ͒͜ ;͊ͫ 

͙͊ͪ͊ͤͭͤͯ͟ όˢ͙ͤ͊ͭ͜͡;ͤ͊ ͍͒ͦ͒͊͜͟ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ 

ͯ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͙͊ͪ͊ͤͭͤͯ͟ύΦ ˾͔ͯ͘͡Έ͙ͭ͊ͭ 

͎͒͊ͤͦͦ ͙͍ͦͨͭͯ͊ͤͤΎ ͍͙͍͊͗͜͡ ͭ͊ ͼ͍͊͜͟͜Σ ͯ ͔ͨͪ΄ͯ ;͔͎ͪͯΣ ;͔͔ͪ͘ ͔ͭΣ ΅ͦ 

͙͍ͦͨͭͯ͊ͤͤΎ ͍͙ͨͪͦͦ͒ͦͫ͡Ύ ͍ ͯͫ͜ͻ ͔͎ͪͦͤ͊͜ͻ ͙̂ͪ͊ͤ͟͝Τ ͒ͦ ͙͍ͦͨͭͯ͊ͤͤΎ ͊ͯ͘͡;͙͊ͫ͡Ύ 

͔ͤ ͙͡΄͔ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͭ͊ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͨͪ͊ͼ͍͙͙ͤ͜͟Σ ͊ ͚ ͯ;ͤ͜ ͭ͊ ͝ͻͤ͜ 

͋͊ͭΈ͙͟Σ ͊ ͭ͊ͦ͗͟ ͔͍͙͙ͪͤ͟͜͟ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜Τ ͙͍ͦͨͭͯ͊ͤͤΎ ͍͙ͨͪͦͦ͒ͦͫ͡Ύ ͍ 

͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝Σ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝Σ ͺ͊ͻ͍ͦͦ͝ ͔͔͍͙ͨͪ͒΅ͦ͝ ͭ͊ 

͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͭͦ͋ͭͦ ͙͍ͦͨͭͯ͊ͤͤΎ ͋ͯͦ͡ ͣ͊ͫ΄͙ͭ͊͋ͤͣ ͭ͊ ͙ͭ͊ͣ͟Σ ΅ͦ ͙͔ͨͦ͊ͤ͟͟͡ 

͍͍͙͙͒ͭͦͪͭ͜ ͔ͪ͊͡ΈͤͯΣ ͊͘ ͙͍ͣͦ͗ͦͫͭ͜͡Σ ͦ͋ΩΊ͙͍ͭͤͯ͟ ͙͊ͪͭͤͯ͟ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ 

͎͍͎ͦͪ͊ͤͦ͊ͤͦͦ͘͜ ͍ͤ͊;͊ͤͤΎΣ ͊ ͭ͊ͦ͗͟ ͍͙Ύ͍͙͙ͭ ͙͍ͭͨͦ͜ ͔͙ͨͪͦ͋ͣ͡Φ 

˭͍͊͗͊Ό;͙ ͤ͊ ͔ͣͭͯ ͫͭ͊ͭͭ͜Σ ͙͍ͦͫͦ͋ͯ͡ ͼͤͤͫͭ͜͜Έ ͒͡Ύ ͤ͊ͫ ͫ͊͒͊͟͡ΌͭΈ 

͔ͪͯ͘͡Έ͙ͭ͊ͭ ͙͍ͦͨͭͯ͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͔͍͙͍ͪͤ͟͜͟͜ ͍͊͊͒͘͟͜͡ 

͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜Σ ͋͊ͭΈ͍͟͜ ͯ;͍ͤ͜Σ ͔͊͒͗ ͝ͻ ͊ͤ͊͘͜͡ ͍͙͒ͦͦͭ͘͡Έ ͍͙Ύ͍͙͙ͭ 

͔ͪ͊͡Έ͙͚ͤ ͫͭ͊ͤ ͎͍ͦͭͦͤͦͫͭ͜ ͔͎͎͍ͨ͒͊ͦ͜ ͭ͊ ͍͊͊͒͘͟͜͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ 

͒ͦ ͙͔͎ͫͫͭͣͤͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͒ͫͭ͊ͤͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͒͡Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ͊ ͭ͊ͦ͗͟ ͍͙Ύ͍͙ͭΈ ͚͍ͣͦͪͤͫͭ͜͜Έ ͯ ͚͙ͤ͊͋͗͡;͚͜ ͔͔͙͍ͨͪͫͨͭ͟͜ 

΄͙͎ͪͦͦͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͊͊͒͊ͣ͘͟͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ 

͙͒ͫͭ͊ͤͼ͚ͤͦ͜͝ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎ ͪ͊ͦͣ͘ ͊͋ͦ ͊ͣͫͭ͘͜Έ ͦ;ͤͦ͝Φ ˾͎ͦ͘͡Ύ͔ͤͣͦ ͔ͦͪͣ͟͜ 

͙͙ͨͦ͊ͤ͘͟͟ ͎͒͊ͤͦͦ ͙͍ͦͨͭͯ͊ͤͤΎΣ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͍ ζˢ͙ͤ͊ͭ͜͡;͚ͤ͜ ͍͒ͦ͒͜ͼ͜ ΅ͦ͒ͦ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͍ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ 

͍ͯͣͦ͊ͻ ͙͊ͪ͊ͤͭͤͯ͟η όˢ͙ͤ͊ͭ͜͡;ͤ͊ ͍͒ͦ͒͊͜͟ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ 

͍ͤ͊;͊ͤͤΎ ͯ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͙͊ͪ͊ͤͭͤͯ͟). 

ˤ ͙͍ͦͨͭͯ͊ͤͤ͜ ͍͘Ύ͙͡ ͯ;͊ͫͭΈ ͨͦͤ͊͒ нмм ͙ͭͫΦ ͦͫ͋͜ ͘͜ ͯͫ͜ͻ ͔͚ͦ͋͊ͫͭ͡ ͙̂ͪ͊ͤ͟͝ 

ͭ͊ ͣΦ ˴͙Ί͍͊Φ ́͊͊͟ ͟͜͡Έͫͭ͟͜Έ ͔͔͍ͪͫͨͦͤ͒ͤͭ͜ ͍͒ͦͦ͘͡ΎΊ ͙͙ͪͦ͋ͭ ͍͙͍͙ͫͤͦ͟ ͨͪͦ 

ͦ͋ΩΊ͙͍ͭͤͫͭ͟͜Έ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͭ͊ ͔͍ͨͤ͜ ͔͔ͭͤ͒ͤͼ͜͝ ͍ ͣ͊ͫ΄ͭ͊͋͊ͻ 

͙ͪ͊ͤ͟͝Φ ˤ ͙͍ͦͨͭͯ͊ͤͤ͜ ͍͘Ύ͙͡ ͯ;͊ͫͭΈ нмм флл ͔͔͍ͪͫͨͦͤ͒ͤͭ͜Σ ͘ Ύ͙͟ͻ мнлΣр ͙ͭͫΦ ς 

͋͊ͭΈ͙͟ ͯ;͍ͤ͜Σ ппΣм ͙ͭͫΦ ͯ;ͤ͜ ͍͊͊͒͘͟͜͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜Σ поΣп ͙ͭͫΦ ς 

͍;͙͔ͭ͜͡Σ оΣф ͙ͭͫΦ ς ͟ ͔͍͙͙ͪͤ͜͟ ΄͟͜͡Σ ͎͚ͣͤ͊͘͜͜ ͭͦ΅ͦΦ  

ζˤ ͔͍͊ͤͭͯ͊ͤͤ͟͜ ͍͘Ύ͙͡ ͯ;͊ͫͭΈ ͋͜͡Έ΄͔ нр҈ ͙͔͍͒ͪͭͦͪ͟͜ ˭˭˿˻ ͙ͪ͊ͤ͟͝. 

ˣ͜͡Έ΄ͫͭ͜Έ ͔͍͙͍ͪͤ͟͜͟͜ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ό49,95 %ύ ͨͪ͊ͼΌΌͭΈ ͯ ͫ͜͡ΈͫΈ͚͟͜ 

ͣͫ͜ͼ͔͍ͦͫͭ͜ όͯ ͣͫͭ͊͜ͻ ς 41,98 %Σ ͔͙ͫ͡΅͊ͻ ͣͫ͜Έ͎ͦͦ͟ ͙ͭͨͯ ς 8,07 %ύΦ ˹͚͊͋͜͡Έ΄ 
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͙͍͙͙͊ͭͤͣ͟ ͍ ͔͍͊ͤͭͯ͊ͤͤ͟͜ ͙͋ͯ͡ ͋͊ͭΈ͙͟Σ ͙͒ͭ͜ Ύ͙͟ͻ ͍ͤ͊;͊ΌͭΈͫΎ ͍ ͨͦ;͍͚͊ͭͦ͟͜ ͭ͊ 

͍͚ͦͫͤͦͤ͜ ΄ͦ͊͟͡ͻ ό͍͍͒ͨͦ͒ͤͦ͜͜ 42,1 % ͭ͊ 48,5 %ύΦ ˤͦ͒ͤͦ;͊ͫ ͔͔ͫͪ͒ 

͔͔͍ͪͫͨͦͤ͒ͤͭ͜ ͋ͯͦ͡ ͙͡΄͔ 9,1 % ͋ ͊ͭΈ͍͟͜ ͯ;͍ͤ͜ мл-11-ͻ ͍͊ͫ͟͜͡Φ ˿͔͔ͪ͒ ͙͙ͦͨͭ͊ͤͻ 

ͯ;͍ͤ͜ 56,4 % όнп уту ͦͫ͋͜ύ ф-͙͙͍ͭ͊ͫͤ͟͟͜͡Σ 23,1 % όмл мст ͦͫ͋͜ύ мл-͙͙͍ͭ͊ͫͤ͟͟͜͡Σ 

20,5 % όфлпо ͙ͦͫͦ͋ύ мм-͙͍͊ͫͤ͟͟͜͡η όˢ͙ͤ͊ͭ͜͡;ͤ͊ ͍͒ͦ͒͊͜͟ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͯ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ 

͙͊ͪ͊ͤͭͤͯ͟, ͫ Φ мύΦ 

˨͙ͫͭ͊ͤͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎ ͯ ΄ͦ͊͟͡ͻ ͯ нлнл ͪͦͼ͜Σ ͍ͨͦΩΎ͔͊ͤ͘ ͘ ͨͦ΄͙͔ͪͤͤΎͣ 

COVID-мфΣ ͋͜͡Έ΄ͫͭ͜Έ ͋͊ͭΈ͍͟͜ ͙͚ͫͨͪͣ͊ͦ͡ ͔͎͙͍ͤ͊ͭͤͦΦ ˨͡Ύ ͼΈ͎ͦͦ ͙͋ͯ͡ ͫͯ͋ΩΊ͙͍ͭͤ͟͜ 

ͭ͊ ͦ͋ΩΊ͙͍ͭͤ͟͜ ͍͙ͨ͒ͫͭ͊͜Σ ͔ͦͪͣ͊͘͟Σ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͣͤ͘͜Ό͍͙͊ͭ ͍͙͚͊ͫͤ͡ ͪͦ͋ͦ;͙͚ 

͎ͪ͊ͺ͜͟Σ ͔͊͒͗ ͔ͤͦ͋ͻ͒ͤͦ͜ ͋ͯͦ͡ ͙͊͘͡΄͙͊ͭͫΎ ͘ ͙͙͒ͭͤͦΌΣ ͙͍ͦͫͦ͋ͦ͡ ͣͦͦ͒͡΄͎ͦͦ 

΄͟͜͡Έ͎ͤͦͦ ͍ͯ͜͟Σ ͯ͒ͦͣ͊Τ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͙ͨͪ͒͋͊ͤͤΎ ό͔͙ͦͪͤ͒ύ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ 

͔ͭͻ͙ͤ͜͟ ͒͡Ύ ͔͚ͫͣ͜Σ ͔͒ Ί ͍͒ͦΊ ͜ ͋͜͡Έ΄͔ ͔͚͒ͭ͜Τ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͍͙ͫͯͨͪͦͦ͒͗ͯ͊ͭ 

͍ͤ͊;͊ͤͤΎ ͔͚͒ͭ͜Σ ͎͙͒ͦͨͦͣ͊͊ͭ ͣ͝ ͯ ͍͍͔ͫͭ͊ͤͦͤͤ͜͡ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ 

͍ͦͦͦ͒ͤͤ͜͡Ύ ͍͙ͤ͊;͙͊ͣ͟ ͙ͪͦ͋ͦͭ ͘ ͔͚͙͙ͤͤ͊ͦͣͣ͘ ͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜Σ ͎ͤ͊͡Ύ͒ ͊͘ 

͔͔͋ͨ͘;͙ͤͣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͼ͙ͺ͍͙ͪͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͭͦ΅ͦΣ ΅ͦ ͍͙͎ͣ͊͊ͦ͡ ͍͒͜ 

͋͊ͭΈ͍͟͜ ͍͙͒ͦ͒͊ͭͦ͟ͻ ͙ͯͫ͘͡ΈΣ ͔ͦͪͣ͊͘͟ ͍ ͍ͦͦ͒ͤͤ͜͜͡ ͍͙͙͒ͦ͒͊ͭͦͣ͟ ͤ͊ͤͤ͘Ύ͙ͣ ͭ͊ 

͍͙ͤ͊;͙͊ͣ͟ ͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͔͍͐͊͒͗ͭ͜ ͭ͊ ͼ͙ͺ͍͙ͪͦͻ ͔ͭͻ͎͚ͤͦͦ͜͡Φ ́͊ͦ͗͟ ͔͎͙͍͔ͤ͊ͭͤ 

͍͔ͫͭ͊ͤͤ͡Ύ ͍͙͙͊͊͟͟͡͡ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͙͍͙ͦͤͯ͊ͭ͟ ͺͯͤ͟ͼ͜͝ ͍;͙͔ͭ͡ΎΣ ͊ ͙ͤͦ͜͟͡ ͜ 

͍ͨͦͤͫͭ͜Ό ͊ͣͤ͘͜Ύ͙ͭ ͚͎ͦͦ ;͔͔ͪ͘ ͔ͤͫͨͪͦͣͦ͗ͤͫͭ͜Έ ͯ;͙͔͍ͭ͜͡ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍ͤ͊;͊ͤͤΎ 

ͤ͊ ͍͒ͫͭ͊ͤ͜͜Φ ˽͍͔͔͒ͭͪ͒͗ͤͤ͜Ύͣ ͦ͋ΩΊ͙͍ͭͤͦͫͭ͟͜ ͎ͭ͊ͦͦ͟ ͔͍͔ͤ͊͒ͦͦͤͤ͘͡Ύ ͙ͫͭ͊͡ 

͔ͪͯ͘͡Έ͙ͭ͊ͭ ͍͔͔͎ͨͪͦ͒ͤͦͦ ͙͍ͦͨͭͯ͊ͤͤΎΣ ͔ͦͪͣ͊͘͟ ͍͙͙ͨͦ͊ͦͣ͘͟ Ί ͍͍͒ͨͦ͒͜͜͜ ΅ͦ͒ͦ 

͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͍;͙͔ͭ͡Ύ͙ͣΣ ͭ͊͟Σ ͊͘ ͎ͯ͊͊͘͡Έ͔͙͙ͤͤͣ 

͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͙͍ͦͨͭͯ͊ͤͤΎ ͋͊ͭΈ͍͟͜ ͭ͊ ͯ;͍ͤ͜Σ ͍͙Ύ͍͙ͦͫ͡ΈΣ ΅ͦ ζͯ ͚͔ͣ͊͗ 20,1 % 

΄͟͜͡ ͙͒ͫͭ͊ͤͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎ ΄ͦ͟͡Ύ͍ͪ͜ ͚͒ͫͤ͘͜ΌΌͭΈ ͙͡΄͔ ͍;͙͔ͭ͜͡Σ Ύ͟͜ 

͔͔͊͋ͨ͘͘;͔ͤ͜ ͦͣͨ͟ΩΌ͔ͭͪͤͦΌ ͔ͭͻͤͦ͜͟Ό ͭ͊ ͒ͦͫͭͯͨͦͣ ͒ͦ ͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭη 

(s ͙ͤ͊ͭ͜͡;ͤ͊ ͍͒ͦ͒͊͜͟ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͯ ͊͊͒͊͘͟͡ͻ 

͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͙͊ͪ͊ͤͭͤͯ͟Σ ͫΦ нύ.  

˭͊ ͍͔͔ͭͪ͒͗ͤͤΎͣ ͍ͤ͊ͯͦ͟ͼ͍͜ ͭ͊ ͙͍ͨͪ͊ͭ͟͟͜Σ Ύ͔ͫͤ͟͜ ͙͒ͫͭ͊ͤͼ͚͔ͤ͜ ͍ͤ͊;͊ͤͤΎ 

͔͙͍͔ͤͣͦ͗͡ ͔͋͘ ͤ͊Ύ͍ͤͦͫͭ͜ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜͝ ͨ͊ͭ͡ͺ͙ͦͪͣΣ Ύ͊͟ ͔͔͊͋ͨ͘͘;ͯΊ 

͍͙͍͙͚͊ͭͦͪͦ͊ͤ͘ ͊͘ͻ͙΅͔͙͚ͤ ͒ͦͫͭͯͨ ͒ͦ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡Σ ͍͔͔ͨͪͦ͒ͤͤΎ 

͙ͫͤͻ͙ͪͦͤͤͻ ͭ͊ ͙͊ͫͤͻ͙ͪͦͤͤͻ ͊ͤ͘ΎͭΈΣ ͚͔͒ͫͤͤͤ͘͜Ύ ͦͤͭͪͦ͟͡Ό ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ 

͍ͤ͊;͊ͤͤΎΣ ͙͊ͤ͊ͭ͜͡;͙ͤͻ ͙͒͊ͤͻ ͭͦ΅ͦΦ ˻͒ͤ͊͟Σ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͙͍ͦͨͭͯ͊ͤͤΎ ͙ͨͦ͊͊͘͟͡Σ 

΅ͦ ͯͪ͊ͤͫ͟͝Έ͟͜ ΄͙ͦ͟͡ ͯ нлнл ͪͦͼ͜ ͍ ͔͔͍͚ͨͪ͊͗ͤ͜ ͋͜͡Έ΄ͦͫͭ͜ ͔ͤ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊͟͡ 

͙͒ͫͭ͊ͤͼ͚͙ͤ͜ͻ ͨ͊ͭ͡ͺͦͪͣΣ ͤ͊ͭͦͣͫͭ͜Έ ͚ͤ͊ͨͦͨͯ͡Ύͪͤ͜΄͙ͣ ͔ͤͫͭͪͯͣͤͭͦͣ͜ ͒͡Ύ 

͍ͤ͊;͊ͤͤΎ ͨ͒͜ ;͊ͫ ͙͊ͪ͊ͤͭͤͯ͟ ͍ͫͭ͊ ͔͔͔ͣͫͤ͒͗ͪ Viber όͭ͊͋͡Φ нύΦ 
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͙́͊͋͡ͼΎ н 

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͙͍ͦͨͭͯ͊ͤͤΎ ͋͊ͭΈ͍͟͜ ͯ;͍ͤ͜ ͭ͊ ͍;͙͔͍ͭ͜͡ ͍͊͊͒͘͟͜͡ ͎͊͊͘͡Έͤͦ͝ 

͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ΅ͦ͒ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔ͤͭͪͤͭ͜-͔͍͍ͫͪͫ͜͜ ͒͡Ύ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͍͔ͤ͊ͫͤ͜ нлнл ͪͦͯ͟Σ ҈ 

˱͔͔ͤͭͪͤͭ-͔͍͙ͫͪͫ͜ 
ˤ͍͒ͨͦ͒͜͜͜ ͯ;͙͍͊ͫͤ͟͜ ͙͍ͦͨͭͯ͊ͤͤΎΣ ҈ 

ˣ͊ͭΈ͙͟ ͯ;͍ͤ͜ ͍;͙͔ͭ͜͡ 

Viber 74,5 92,4 

e-mail 31,3 57 

Google Classroom 38 53,6 

Zoom 30,8 28,4 

͙́͊͋͡ ͼΎ ͍͔ͫͭͦͪͤ͊ ͍͊ͭͦͪͦͣ ͊͘ ͙͙͒͊ͤͣ (ˢ͙ͤ͊ͭ͜͡;ͤ͊ ͍͒ͦ͒͊͜͟ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͯ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͙͊ͪ͊ͤͭͤͯ͟, 

ͫΦ 2-3). 
 

˻͙ͨͭ͊ͤ͜ ͔͍͙͙ͪͤ͟͜͟ ррΣро ҈ ΄͟͜͡ ͙̂ͪ͊ͤ͟͝ ͍͙͙ͤ͊͘͡Σ ΅ͦ ͙͋ͯ͡ ͔ͤ ͎͍ͦͭͦ͜ 

͒ͦ ͙ͭ͊͟ͻ ͙͊ͪ͒ͤ͊͟͡Έ͙ͤͻ ͣͤ͘͜ ͍ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͜ ζ͍͔͊ͨͪͦ͊͒͗ͤͤ͘Ύ 

͍ͤ͊;͊ͤͤΎ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͙͒ͫͭ͊ͤͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͫͭ͊ͦ͡ ͍͙͙ͦͣ͟͟͡Σ 

ͦͫ͟͜͡Έ͙͟ ͍͒ͦͫ͒ͯ͜ ͎ͭ͊ͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͍͙ͦͤ ͪ͊ͤ͜΄͔ ͔ͤ ͙ͣ͊͡Σ ͭͦͣͯ ͍͙Ύ͍͙͙ͫ͡Ύ ͔ͤ 

͎͍͙͙ͦͭͦͣ ͒ͦ ͚͔͒ͫͤͤͤ͘͜Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͍ ͍ͯͣͦ͊ͻ ͙͊ͪ͊ͤͭͤͯ͟η 

(ˢ͙ͤ͊ͭ͜͡;ͤ͊ ͍͒ͦ͒͊͜͟ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͯ ͊͊͒͊͘͟͡ͻ 

͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͙͊ͪ͊ͤͭͤͯ͟Σ ͫΦ рύΦ 

́͊ͦ͗͟ ͔͍͙͙ͪͤ͟͜͟ ΄͟͜͡ ͊ͤ͊͘͘;͙͙͡Σ ΅ͦ ͎͙ͦͪ͊ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜ΌΣ 

ͣͫ͜ͼ͔͍͊ ͍͊͒͊͡Σ ͊ ͭ͊ͦ͗͟ ͼ͔ͤͭͪ͊͡Έͤ͜ ͎͙ͦͪ͊ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜Ό ͍;͊ͫͤͦ ͔ͤ 

͍͙ͤ͊͒͊͊͡ ͔ͤͦ͋ͻ͒ͤͦ͜͝ ͙͙ͨ͒ͭͪͣ͜͟ ͭ͊ ͪͦ͘ΩΎ͔ͫͤͤΈ ͒͡Ύ ΄͍͙͎͒ͦͦ͟ ͍͙ͪ͜΄͔ͤͤΎ 

͔ͨͪͦ͋ͣ͡Σ ΅ͦ ͍͙͙͙ͤ͊͟͡Σ ͜ ͋͜͡Έ΄ͫͭ͜Έ ͔͍͒ͦͯͣͤͭ͟͜ ͙͙ͤͦͫ͡ ͔͔ͪͦͣͤ͒͊͟ͼ͚͙͚ͤ͜ 

ͻ͔͊ͪ͊ͭͪ͟ ό͙͙ͫͭ͡ύ ͭ͊ ͤ͊͒ͻ͙͙ͦ͒͡ ͘ ͔͊ͨͤͤͤ͘͘͜ΎͣΦ ˨͔͍ͦͯͣͤͭ͟͜Σ Ύ͟͜ ͙͋ 

͍͍͙ͯͤͦͪͣͦͯ͊͡ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͯ ͙͙͊ͪ͊ͤͭͤͤ͟ͻ ͍ͯͣͦ͊ͻ ͋ͯͦ͡ 

͔ͤ͒ͦͫͭ͊ͭͤΈͦΥ  ζ˭͊ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌ 15,63 % ͦ ͙͙ͨͭ͊ͤͻ ͙͔͍͒ͪͭͦͪ͟͜ ΄͟͜͡ ͔ͤ 

͙͙ͦͭͪͣ͊͡ ͔ͤ͊͗ͤͦ͡͝ ͎͙͒ͦͨͦͣͦ ͍͒͜ ͣͫ͜ͼ͔͍͙ͻ ͎͍ͦͪ͊ͤ͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͦͫͭͦ͜Ό ͭ͊ 

͔͙ͣͭͦ͒;͙ͤͻ ͫͯ͗͋͡ ͘ ͙ͨͭ͊ͤΈ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΣ ͊ 31,5 % 

͔͔͍ͪͫͨͦͤ͒ͤͭ͜ ͭ͊ͯ͟ ͎͒ͦͨͦͣͦͯ ͙͙ͦͭͪͣ͊͡ ͙͡΄͔ ;͍͊ͫͭͦͦ͟η όˢ͙ͤ͊ͭ͜͡;ͤ͊ 

͍͒ͦ͒͊͜͟ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͯ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ 

͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͙͊ͪ͊ͤͭͤͯ͟Σ ͫΦ сύΦ 

ˤ͙͍͙ͫͤͦ͟Φ ˢͤ͊ͯ͘͜͡Ό;͙ ͍͍͒ͨͦ͒͜͜͜ ͔͎͎͍ͨ͒͊ͦ͜Σ ͤ͊͘ͻ͙ͦ͒ͣͦ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ 

͔ͤ͒ͦͫͭ͊ͭͤΈ͎ͦͦ ͍ͪͤ͜Ύ ͝ͻ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͒ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͍ͤ͊;͊͡Έͤͦͣͯ 

ͨͪͦͼ͔ͫ͜ ͔ͭͻ͎͚ͤͦͦ͜͡ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͭ͊ ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎΣ ͎ͦͫͭͪͦ͝ ͔͙ͨͦͭͪ͋ ͍ 

͙͔ͫͫͭͣͤͦͣͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͭ͊ ͍͙͍ͪͦͭͦ͘͟͜ ͼ͙ͺ͍ͪͦͦ͝ ͎ͪ͊ͣͦͭͤͦͫͭ͜ ͯ ͤ͊͘;ͤͦ͝ 

͟͜͡Έͦͫͭ͟͜ ͍;͙͔͍ͭ͜͡Σ ΅ͦ ͍͙ͦͤ ͫ͊ͣ͜ ͍͙ͤ͊͘ΌͭΈΥ ζ61,6 % ͙͙ͦͨͭ͊ͤͻ ͍;͙͔͍ͭ͜͡ όнс 

сфф ͦͫ͋͜ύ ͍͍͊͗͊ΌͭΈΣ ΅ͦ ͣ͝ ͨͦͭͪ͋ͤͦ͜ ͍͙͙͒ͦͫͦͤ͊ͭ͟͡ ͙ͨͪ͊ͭ͟;ͤ͜ ͍͙ͤ͊;͙͟ 

͍ͦͦͦ͒ͤͤ͜͡Ύ ͔͙ͣͭͦ͒ͦ͟Ό ͍͙͊͒͊ͤͤ͟͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜ ͘͜ 
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͍͊ͫͭͦͫͯ͊ͤͤ͘Ύͣ ͔ͭͻ͎͚ͤͦͦ͜͡ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎΣ 42,8 % ͍;͙͔͍ͭ͜͡ όму рпм 

ͦͫͦ͋͊ύ ͊ͤ͊͘͘;͙͙͡Σ ΅ͦ ͣ͝ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙ͦͨ͊ͤͯ͊ͭ ͍ͤͦ͜ ͎͔͙͍ͨͪͦͪͫͤ͜ ͔͙ͣͭͦ͒ 

͍͙͊͒͊ͤͤ͟͡ΎΣ ͊ 44,3 % όмф мфл ͦͫ͋͜ύ ͔ͨͦͭͪ͋ͯΌͭΈ ͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͪͤ͜Ύ 

͍ͦͦ͒ͤͤ͜͡Ύ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͨ͟ΩΌ͔͙͙ͭͪͤͣ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣη όˢ͙ͤ͊ͭ͜͡;ͤ͊ 

͍͒ͦ͒͊͜͟ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͯ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ 

͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͙͊ͪ͊ͤͭͤͯ͟Σ ͫΦ сύΦ  

́͊ͦ͗͟ ͔ͣͦ͗ͣͦ ͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟ ͔͎͍ͤͦͭͦͤͫͭ͜Έ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͔ͦͪͣ͊͘͟ 

͋͊ ͭΈ͍͟͜ ͯ;͍ͤ͜ ΄͟͜͡Σ ͒ͦ ͣ͊ͫ΄͎ͭ͊͋ͤͦͦ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ 

͍ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜Φ ˽͔͔͍ͪ͊͗ͤ͊ ͋͜͡Έ΄ͫͭ͜Έ ͙͙ͦͨͭ͊ͤͻΣ ͊ 

ͭ͊ͦ͗͟ ͊ͤ͊͘͜͡ ͨͯ͋͊͜͟͡ͼ͚͜ ͯ ͊ͫͦ͋͊͘ͻ ͍ͣ͊ͫͦͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͭͦ΅ͦ ͍ͫ͒͜;͙ͭΈ ͨͪͦ 

͙͚ͫͨͪͤΎͭͭΎ ͫͯͫͨ͜͡Έ͍ͫͭͦͣ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ Ύ͟ ͍͙ͣͯ΄͔͙͚ͤ 

͙ͭͣ;͍͙͚͊ͫͦ ͫͨͦͫ͋͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎΣ ͍͙͙͙͚͊ͤ͟͟͡ ͔ͨ͊ͤ͒ͣ͜ΊΌ COVID-19. 

˹͊ ͗͊͡ΈΣ ͙͊͊͒͘͟͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͔ͤ ͎͍ͦͭͦ͜ ͒ͦ ͫͯͭͭΊ͍͙ͻ ͣͤ͘͜ ͍ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͯ;͍ͤ͜Σ ͨͪͦ ΅ͦ ͍ͫ͒͜;͊ͭΈ ͍͍͒ͨͦ͒͜͜͜ ͔͍͙͍ͪͤ͟͜͟͜ ΄͟͜͡Φ 

˽ͦΎ͍͊ ͙͒ͫͭ͊ͤͼ͚͙ͤ͜ͻ ΄͟͜͡ Ύ͟ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤͦ͝ ͔͍͚͒ͪ͗͊ͤ͜ ͦ;͚ͤ͜ ΄ͦ͟͜͡ 

͙͍͊ͭͤͦ͟ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͯ ͙͍ͨͪ͊ͭͤͦͣͯ ͔ͫͭͦͪ͟͜ ͍͙ͦͫͭ͜Σ ͤ͊ͭͦͣͫͭ͜Έ ͔͍͒ͪ͗͊ͤ͜ ͭ͊ 

ͦͣͯͤ͊͟͡Έͤ͜ ͙͊͊͒͘͟͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͙͚ͫͨͪͣ͊ΌͭΈ ͭ͊ͯ͟ ͺͦͪͣͯ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ Ύ͟ ͍͙ͣͯ΄͔ͤͯ ͭ͊ ͭ͊ͯ͟Σ ΅ͦ ͍͙͙͊ͤ͊͟͟͡Σ ͨͦ-͔ͨͪ΄͔Σ 

͍ͦΊ͙͙ͤͤͣ ͒͜Ύ͙ͣ ͤ͊ ˿ͻͦ͒͜ ͙̂ͪ͊ͤ͟͝ ͭ͊Σ ͨͦ-͎͔͒ͪͯΣ ͨͦ΄͙͔ͪͤͤΎͣ COVID-19.  

˹͔ͫͨͪͦͣͦ͗ͤͫͭ͜Έ ͊ͪ͊͘͘ ͔͍͙͒ͪ͗͊ͤͻ ͭ͊ ͦͣͯͤ͊͟͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͎͊͊͘͡Έͤͦ͝ 

͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͍ͦ͒ͤ͊ͦͦ͟ Ύ͔ͫͤ͟͜ ͍ͤ͊;͊ͤͤΎ ͯ;͍ͤ͜ ͊͘ ͙͙ͪͤͣ͘͜ 

ͺ͙ͦͪͣ͊ͣ ͍ͤ͊;͊ͤͤΎ όͦ;ͤͦΌΣ ͣ͘͜΄͊ͤͦΌΣ ͙͒ͫͭ͊ͤͼ͚ͤͦ͜Όύ ͭ͊ ͒͊ͭͤͫͭ͘͜Έ 

͍͙͍͊ͫͤͦͤ͘͟͜ ͙͍͙ͨͪ͊ͭͤͻ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͍͊͒ͦͦ͘͡Έ͙͙ͤͭ ͭ͊ͯ͟ ͔ͨͦͭͪ͋ͯ ͍ 

͙͍͚ͦͪͦͭͦͭͪ͊͟͟͜͡ ͔͔͙͍ͨͪͫͨͭ͟͜ ͍ͫ͒͜;͙ͭΈΣ ͤ͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͨͪͦ ͍͙ͪͦͭͦ͘͟ ͍ ̂ͪ͊ͤ͟͜͝ 

͍ ͚͙ͤ͊͋͗͡;͜ ͟͜͡Έ͊͟ ͍ͪͦ͟͜ ͔͔ͣͪ͗͜ ͙͍͙ͨͪ͊ͭͤͻ ͍͊͊͒͘͟͜͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ 

͍͙ͦͫͭ͜Σ ΅ͦ ͋ͯ͒ͯͭΈ ͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό Ύ͎ͫͤͦͦ͟͜ ͍ͤ͊;͊ͤͤΎ ͊͘ 

͙͒ͫͭ͊ͤͼ͚ͤͦ͜Ό ͺͦͪͣͦΌ ͜ ͍͊ͪͭͫͭ͜Έ ͍ͤ͊;͊ͤͤΎ ͍ ͙ͭ͊͟ͻ ΄ͦ͊͟͡ͻ ͔͋ͯ͒ ͙͍͙ͤ͗ͯ͊ͭͫ͘ΎΦ  

˶˱́˩˾ˢ́̂˾ˢ 
ˢ͙ͤ͊ͭ͜͡;ͤ͊ ͍͒ͦ͒͊͜͟ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͯ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ 

͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͙͊ͪ͊ͤͭͤͯ͟Φ ˨͔͍ͪ͗͊ͤ͊ ͫ ͯ͗͋͊͡ Ύͦͫͭ͟͜ ͦ ͍͙ͫͭ͜ ̂ ͙ͪ͊ͤ͟͝. 
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SUMMARY 
Noskova Margaryta. Use of distance form of education for the organization of the 

educational process in general secondary education institutions in Ukraine. 
The article analyzes the existing network of general secondary education institutions 

that provide organization of the educational process through distance learning; identifies the 
reasons for the first distance schools in Ukraine and the reasons for the development of a 
network of distance secondary schools. In particular, the history of distance schools in 
Ukraine is presented. The first distance schools in Ukraine were private and appeared at the 
request of the Ukrainian diaspora. The reasons for the development of the network of day 
schools are identified, which also provide the possibility of distance learning. It is established 
that development of such schools was caused by hostilities in eastern Ukraine and the 
annexation of Crimea. Some public schools in all regions of Ukraine, defined by order of the 
Ministry of Education and Science of Ukraine, provide opportunities for students from the 
occupied territories to study and receive a certificate of completion in Ukraine.  

Analysis of the results of a survey of secondary school principals, teachers, students 
and their parents conducted by the State Education Quality Service of Ukraine in the summer 
of 2020 on the organization of distance learning in the COVID-19 pandemic in the spring of 
2020 showed reasons for dissatisfaction with distance learning in Ukrainian schools. In 

https://osvita.ua/legislation/Ser_osv/54855/
https://osvita.ua/legislation/Ser_osv/54855/
https://cdo.org.ua/
https://cdo.org.ua/
https://optima.school/
https://optima.school/
https://cutt.ly/xg3gVNp
https://cutt.ly/xg3gVNp


˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ 2021ȟ Ο 2 (106) 

150 

particular, it is the low level of digital competence of some teachers, the lack of necessary 
knowledge and skills to provide distance learning in secondary schools, the lack of 
understanding by some school leaders and teachers of the sustainability of pandemic change 
and the perception of distance learning as a temporary phenomenon. Inefficient use of 
digital technologies due to the lack of distance platforms in public and municipal high 
schools. 

Assumptions are made about the possibility of developing private distance schools in 
Ukraine in the short term, due to the lack of necessary technical capabilities in public and 
municipal schools and understanding of the need to respond quickly to global change. 

Key words: distance learning, distance school, educational process, pandemic, COVID-
19, survey, school principals, teachers, students, parents. 
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͍͙ͤ͊͘;͊͡Έ͙͙ͤͣ ͺ͙͊ͭͦͪ͊ͣ͟ ͺ͍ͦͪͣͯ͊ͤͤΎ ͫͨͦͫͦ͋ͯ ͭ͊ Ύͦͫͭ͟͜ ͙͗ͭͭΎ ͍ͫ Έ͎ͦͦ 

͍ͫͭͯ͜  ͚͔͙ͦͪͣ͟ͻ ͔͍͒ͪ͗͊ͤͦ-͎͍͙ͦͪ͊ͤͦ͊ͤ͘͜ͻ ͫͯͫͨ͜͡Έ͍ͫͭΣ ͍͙͙ͤ͊͟Ί ͔ͨͦͭͪ͋͊ ͯ 

͍͙͔ͪͦ͋ͤͤ͜͡ ͍͙ͤͦͻ ͙͔͍ͪͭͪ͟͜͝ ͤ͊ ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͍͙ͪͦͭͯ͘͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ́ͦͣͯ 

͍͙͎ͣͦͦΌ ;͊ͫͯ ͫͭ͊͊͡ ͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͍ͤͦͦ͝ ͎͔͔ͤͪ͊ͼ͜͝Σ ͙͒͊ͭͤ͘ͻ ͍ͭͦͪ;ͦ 
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͙͙͙ͣͫͭ͡Σ ΄͍͙͒ͦ͟ ͦͪ͜Ί͍͙ͤͭͯ͊ͭͫΈ ͯ ͫͯ;͊ͫͤͦͣͯ ͙ͤ͊ͫ;͔ͤͦͣͯ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦͣͯ͜ 

ͨͪͦͫͭͦͪ͜Σ ͯͻ͍͊͡Ό͍͙͊ͭ ͔ͤͫͭ͊ͤ͒͊ͪͭͤ͜ ͪ͜΄͔ͤͤΎΣ ͍;͙͙ͭͫΈ ͜ ͍͙͍͙ͪͦ͊ͭͫ͘Έ 

ͨͪͦͭΎ͎ͦͣ ͯͫΈ͎ͦͦ ͙͗ͭͭΎΦ ˹͊ ͨͦ;͊ͭͯ͟ ̆̆˱ ͫͭΦ ͤ͊͘;ͤͦ ͍͙ͨ͒͜΅͙͙ͫ͡Ύ ͍͙͎͙ͣͦ ͒ͦ 

Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜  ͚͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜Φ ˤ͙͙ͤ͊͟Ί ͔ͨͦͭͪ͋͊ ͍ ͍ͦͫͭ͜Σ͜ ΅ͦ ͚ͨͦͫͭͤͦ͜ 

͍ͦͤͦ͡ΌΊͭΈͫΎ ς ͤ͊ͤͤ͘ΎͻΣ ͔ͭͻ͎ͤͦͦ͜͡ΎͻΣ ͊ͫͦ͋͊͘ͻ ͍ͤ͊;͊ͤͤΎΣ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͭ͊ 

͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͨ͒͜ͻͦ͒͊ͻΦ ˿͔͊ͣ ͭ͊͊͟ ͍ͦͫͭ͊͜ Ί ͍ͤͤͦ͊͜ͼ͚ͤͦ͜ΌΣ ͭͦ͋ͭͦ ͝͝ ͫͯͭͤͫͭ͜Έ 

ͣͦ͗ͤ͊ ͔͔͙ͨͪ͒͊ͭ ͍͙ͫͦ͊ͣ͡Υ ζ˹͔ ͎ͤ͊͒ͦ͊ͤ͘Ύ͙ͭ ͙͔ͣͤͯ͡Σ ͊ ͍ͫͭͦͪΌ͍͙͊ͭ 

͚ͣ͊͋ͯͭͤΊη (˱͍ͤͤͦ͊ͼ͜͝ ͯ ͍͙΅͚͜ ͍ͦͫͭ͜͜Υ ͍ͭ͜;͙ͤ͘Ύ͙͚ͤ ͜ ͙͚͊ͪͯ͋͗ͤ͘͜ ͍͒ͦͫ͒͜, 2015). 

˾ͦ ͍͙ͭͦ͘͟ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͫͭ͊Ί ͙ͨͪ;͙ͤͦΌ ͍ͦͫͭͤ͜͜ͻ ͔ͪͺͦͪͣΣ Ύ͟͜ 

͔͔͍ͨͪͭͦͪΌΌͭΈ ͍ͦͫͭͯ͜ ͤ͊ ͙͍͙͚ͨͪͦ͒ͯͭͤ͟ ͔ͫͭͦͪ͟ ͔͙ͦͤͦͣ͟͜͟Φ ˤ ̂ͪ͊ͤ͟͜͝ ͍͙͔ͨͦͤͤ 

͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭͫΎ ͙͔͙͚ͨͪͫͦͪͤ͟Σ ͍ͤͤͦ͊͜ͼ͚͙͚ͤ͜ ͍͙ͪͦͭͦ͘͟ ͍͙ͦͫͭ͜ ΄͡Ύͻͦͣ 

͍͔ͦͤͦͤͤ͡Ύ ͣͫͭͯ͘͜ ͍͙ͦͫͭ͜  ͚ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ ͨͪͦͼ͔ͫͯ 

͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔͙͒ͣͦͪ͊ͭ͟;͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜Σ ͙͍͙ͪͤͦ͟ͻ ͊ͫ͊͒͘ ͔͙ͦͤͦͣ͟͜͟Σ 

ͫͯ;͙͊ͫͤͻ ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;͙ͤͻ ͒ͦͫΎ͎͔ͤͤΈ (̒ͪͦ΄͙͟). 

˻͍͔ͤͦͤͤ͡Ύ ͣͫͭͯ͘͜ ͍͙ͦͫͭ͜ ͍͙ͫͭ͊ͤͦͭΈ ͍ͦͫͤͦͯ ͔͎ͫͭͪ͊ͭ͜;͙ͤͻ ͍͊͒͊ͤ͘ΈΣ ͍͙ͤ͊͘-

;͔͙ͤͻ ˨͔͍ͪ͗͊ͤͦΌ ͤ͊ͼͦͤ͊͜͡ΈͤͦΌ ͎ͨͪͦͪ͊ͣͦΌ ζ˻͍ͫͭ͊͜η όζ̂ͪ͊ͤ͊͟͝ ··L ͫ ͭͦͭͭ͜͡Ύηύ 

ͭ ͍͔͔͊ͯͣͦͤ͘͡ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Ό ͔ͪ͊͊͘͜͡ͼ͜͝ ˴ͦͤͼ͔ͨͼ͜͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Σ ˭͊ͦͤ͟ ͯ

͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍ͦͫͭͯ͜ηΣ ˹͊ͼͦͤ͊͜͡Έͤͦ͝ ͙͙͒ͦͭͪͤ͟ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͭͦ΅ͦΦ 

˹͙ͤ͜ ͔ͪͦͪͦ͋ͤͦ͘͡ ͍͔͙ͯ͟͡ ͟͜͡Έͫͭ͟͜Έ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͫͨͦͤͯ͊͟Ί ͒ͦ 

͔͔͙ͭͦͪͭ;͎ͤͦͦ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͊ͤ͊ͯ͘͜͡Σ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͭ͊ ͍͙͋ͦͪͯ ͙ͦͨͭͣ͊͡Έ͙ͤͻ 

ͪ͜΄͔ͤΈΦ ˽ͪͦͼ͔ͫ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͜ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍͙ͤͦͻ 

ό͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻύ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎ ͨͪͦͭ͊͜͟Ί ͙ͫͭͻ͚ͤͦ͜Φ ̂ ͨͪͦͼ͔͒ͯͪ͜ ͝ͻͤΈ͎ͦͦ 

͍͒͋ͦͪͯ͜  ͚͔ͪ͊͊͘͜͡ͼ͜͝  ͍͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ͣ͊ΌͭΈ ͣͫ͜ͼ͔ ͔͔ͫͯͨͪ;ͤͦͫͭ͜ ͣ͗͜Υ 

͍͙͙ͤͦͣ ͼ͜͡Ύ͙ͣ ͍͙ͦͫͭ͜ ͭ ͙͙͊ͫͭ͊ͪͣ ͙ͫͨͦͫͦ͋͊ͣ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ  ͚͍͊ͫͦ͘ΊͤͤΎ 

ͤ͊ͤ͘ΈΤ ͪͦͫͭ͊͘Ό;͙͙ͣ ͦ͋ͫΎ͎͙͊ͣ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ Ύͯ͟ ͔ͤͦ͋ͻ͒ͤͦ͜ ͔͔͙ͨͪ͒͊ͭ ͯ;ͤΎͣ ͜ 

͔͔ͦ͋ͣ͗ͤͦΌ ͟͜͡Έͫͭ͟͜Ό ͍ͤ͊;͊͡Έ͎ͤͦͦ ;͊ͫͯΤ ͎ͦͫͭͪͦΌ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Ό ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 

͍ͤͤͦ͊͜ͼ͚͜  ͍ͯͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜  ͚͔ͤ͒ͦͫͭ͊ͭͤΈͦΌ ͔ͪͦͪͦ͋ͤͫͭ͘͜͡Ό ͔͎ͣͭͦ͒ͦͦ͜͡͝ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͙ͤͦͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ ͍ͦͫͭ͜͜Φ ˹͊Ύ͍ͤͫͭ͜Έ ͼ͙ͻ 

͔͔ͫͯͨͪ;͔͚ͤͦͫͭ ͍ͦ͋ͯͣͦ͡ΌΊ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͙͍;͔ͤͤΎ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔͙ͣͭͦ͒͟ ͍  ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͼ͔ͫ͜ ό˽͙͎͊͊͡Σ ˽͙ͪͭͯ͊͡Σ нлмрΣ ͫ. 4).  

˹͔ͦ͋ͻ͒ͤͫͭ͜͜Έ ͍ ͍ͤͤͦ͊͜ͼ͚͚ͤ͜͜ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊ 

ͫͯ;͊ͫͤͦͣͯ ͔ͭ͊ͨ͜ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜  ͚ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͍ ͼͦͣͯ͜͡ ͍͔ͯͣͦͤ͊͘͡ ͙ͤͦ͘͟Ό 

͍͙ͦ͋ͫͭ͊ͤΦ ˽-͔ͦͨͪ΄͔Σ ͫͦͼ͊͜͡Έͤͦ-͔ͦͤͦͣ͟͜;͙͙ͤͣ ͔͔͍͔ͨͪͭͦͪͤͤΎ͙ͣΣ ͜ ͍ͤ͊ͯͦͦ͟-

͔ͭͻͤ͜;͙ͤͣ ͨͪͦͼ͔ͫͦͣ, Ύ͟͜ ͍ͯͣͦ͘͡ΌΌͭΈ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͔ͦͤͦͤͤ͡Ύ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ 

͍͙ͦͫͭ͜Σ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͭ ͔͊ͭͻ͎ͤͦͦ͜͡͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ  ͍͊͊͒͊͘͟͡ͻ 

͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ˱͍ͤͤͦ͊ͼ͚ͤ͊͜ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͊͒͊͟͡;͍͜  ͔͍ͫͭͯ͒ͤͭ͜͜ 

͔͔ͨͪ͒͋͊;͊Ί ͍͔ͫͭͦͪͤͤΎΣ ͍ͦͫͦΊͤͤΎ  ͚͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͍͍͔͔ͤͦͦ͒ͤΈΣ 

͍͙ͫͭͯͨ͊Ί ͊ͫͦ͋ͦͣ͘ ͍͔ͦͤͦͤͤ͡Ύ ͍ͦͫͭͤ͜Έͦ͝ ͙͙ͨͦͭ͜͟͡Φ ˽-͎͔ͦ͒ͪͯΣ ͙͔ͨͦͫͤͤ͡Ύ 
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͎͙ͯͣ͊ͤͭ͊ͪ͊͘͜ͼ͜͝ ͣͫͭͯ͘͜ ͍͙ͦͫͭ͜Σ ͔͔͔͍ͤͨͪͪͤ͜ ͙ͣͤ͘͜ ͦ͋ͫΎ͎ͯΣ ͫ͊͒ͯ͟͡ ͍ͤ͊;͊͡Έ͙ͤͻ 

͙͒ͫͼ͙ͨͤ͜͡Σ ͍͍͔͔͒ͤͤΎ ͍͙ͤͦͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭΣ ͍͙ͤͦͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜Σ 

͔͔͙͍͙ͭͤ͟͡ͻ ͍ͯͪͫ͟͜ ͔ͨͦͭͪ͋ͯΌͭΈ ͚͎ͨͦͫͭͤͦͦ͜ ͨͦ΄ͯͯ͟ ͍͙ͤͦͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙ͤ͜ͻ ͺͦͪͣΣ 

͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎΦ ̒͟ ͤ͊ͫ͒ͦ͜͟͡Σ ͪͦͫͭ͊͘Ί ͪͦ͡Έ ͜ ͤ͊͘;͔ͤͤΎ ͍͙͊͒͊͟͡;͊ Ύ͟ 

͎͔͔ͤͪ͊ͭͦͪ͊ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͚͒͜Φ ˽ͦ-͔ͭͪͭΊΣ ͣͤ͊͘͜ ͻ͔͊ͪ͊ͭͪͯ͟ ͍͔ͫͭ͊ͤͤ͡Ύ ͍ ͙͊͒͊͟͡;͍͜ 

͒ͦ ͎ͫ͊ͣͦͦ ͺ͊ͭͯ͟ ͍ͦͫͦΊͤͤΎ  ͚ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͍͍͔͔ͤͦͦ͒ͤΈΦ 

˱͍ͤͤͦ͊ͼ͚ͤ͊͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͔͔͍ͨͪ͊͗ͤͦ ͍͙ͦ͒͊ͫ͘͡Ύ ͒ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

͔͔͍͙ͪͦͣͤ͒ͦ͊ͤ͟ͻ ͎͙ͦͪ͘ ͍͍͍͔͔ͤͦͦ͒ͤΈΦ ˹͙ͤ͜ ͍ͤͤͦ͊͜ͼ͚ͤ͊͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͍ͤ͊͋ͯ͊Ί ͍͔ͫ 

͋͜͡Έ΄͔ ͍͙͍͎͋ͪͦͦͦ͜͟  ͚ ͙͒ͦͫ͒ͤ͜͡ͼΈ͎ͦͦ͟ ͻ͔͊ͪ͊ͭͪ͟.ͯ ˭ͪͦͫͭ͊Ί ͫͭͯͨͤ͜Έ ͍͙ͫͦ͋ͦ͒ 

͍͙͊͒͊͟͡;͊Σ Ύ͙͚͟ ͪ͊ͤ͜΄͔ ͒͜Ύ͍ ͯ ͗ͦͪͫͭͦ͟ ͔͎͔͍͙ͪ͊ͣͤͭͦ͊ͤ͡ͻ ͍ͯͣͦ͊ͻΦ ˽ͦ-

;͔͍͔͔ͭͪͭΣ ͍ͻ͔ͦ͒͗ͤͤΎ ͍͙΅͙ͻ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜  ͍͙͍ͪͤͦ͟͜ ͍͙͙͒ͤͦͫͤ͜Σ ͍͙͙͔ͤͤͤͤ͟Ύ 

͍͙ͤͦͻ ͙͍ͭͨ͜ ͔͔͍͙ͤ͒ͪ͗͊ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͙ͪͤ͘͜ͻ ͺͦͪͣ ͍͊ͫͤͦͫͭ͜͡Σ 

͍ͫͭͦͪΌΊ ͔ͪ͊͡Έͤͯ ͙ͫͭͯ͊ͼ͜Ό ͝ͻ ͔ͦͤͯͪͤͭͦ͒͊ͭͤͦͫͭ͘͟͟͜ ό˨͔ͯ͋͊ͫͤΌ͟Σ нллпΣ ͫΦ п).  

͙́͊ͣ͟ ;͙ͤͦͣΣ ͍ ̂ͪ͊ͤ͟͜͝ ͺͦͪͣͯΊͭΈͫΎ ͍ͤͦ͊ ͙͔ͫͫͭͣ͊ ͍͙ͦͫͭ͜Σ Ύ͊͟ 

ͦͪ͜Ί͍ͤͭͦ͊ͤ͊ ͤ͊ ͍ͻ͔ͦ͒͗ͤͤΎ ͯ ͍͍͙͚ͫͭͦ͜ ͍͚ͦͫͭͤ͜͜ ͨͪͦͫͭͪ͜Σ ͍ͫͯͨͪͦͦ͒͗ͯΊͭΈͫΎ 

͙͙ͫͭͦͭͤͣ͜ ͙ͣͤ͊ͣ͘͜ ͍ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͔ͭͦͪ͜͝ ͭ ͙͊ͨͪ͊ͭ͟ͼ͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΦ ͔̇ 

͍ͯͣͦ͘͡ΌΊ ͨͦΎ͍ͯ ͍ͦͫͭͤ͜͜ͻ ͍ͤͤͦ͊͜ͼ͚͜Σ Ύ͟͜ ͙ͨͦ͊ͤ͟͟͜͡ ͫͯͭͭΊ͍ͦ ͙͙ͣͤͭ͘͜ ͍͚ͦͫͭͤ͜͜ 

ͨͪͦͼ͔cΦ ́ͦͣͯ Ύͫͤ͊͟͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔͍ͫͭͯ͒ͤͭ͜Σ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡Σ ͔͙͍ͤͣͦ͗͊͡ ͔͋͘ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͫͯ;͙͊ͫͤͻ ͍ͦͫͭͤ͜͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Φ ˿ͯ;͊ͫͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ ͍ͦͫͭ͜͜ ς ͼ͔ 

ͨͪͦͺ͔͚ͫͤͦ͜-ͦͪ͜Ί͍͔ͤͭͦ͊ͤ ͍ͤ͊;͊ͤͤΎΣ ͨͪͦΊ͟ ͭͤ͊ ͪͦ͋ͦͭ͊ ͍ ͍ͤ͊;͊ͤͤ͜Σ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 

ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ  ͜ ͔͔ͭͦͣͯͤ͊͟͜͟͡ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͪͦ͋ͦͭ͊ ͘ ͍ͤ͊;͊͡Έ͙͙ͤͣ 

ͦͣͨ͟ΩΌ͔͙͙ͭͪͤͣ ͎͙ͨͪͦͪ͊ͣ͊ͣ ό͙͔ͫͫͭͣ͊ ͣͯ͡Έ͙͔ͭͣ͒͊͜ύΣ ͙͒ͫͭ͊ͤͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝  ͍

͍ͤ͊;͊ͤͤ͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͍͔ͫͭͦͪͤͤΎ ͔͔ͨͪͤͭ͊͘ͼ͚͜  ͯ ͎ͨͪͦͪ͊ͣ͜ tƻǿŜǊtƻƛƴǘΣ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔ͤͭͪͤͭ͜-͔͍ͪͫͯͪͫ͜Σ ͍ͤ͊;͊ͤͤΎ ͍ ͦͣͨ͟ΩΌ͔ͭͪͤͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜ 

όͺ͙ͦͪͯͣΣ ͎͙͋ͦ͡Σ ͔͔ͭͪͦͤͤ͊͟͡ ͨͦ΄ͭ͊ύΣ ͍ͤͦͭͤ͜͜ ͔͍ͭͫͭͦ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ό͍͔ͫͭͦͪͤͤΎ 

͋͊ͤͯ͟ ͎͙͒͊ͤͦͫͭ͜;͙ͤͻ ͔͍ͣ͊ͭͪ͊͜͜͡ ͘ ͍ͤ͊;͊͡Έ͙ͤͻ ͔͔͍ͨͪ͒ͣͭ͜ ͒͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ 

ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ ͔͍ͭͫͭͯ͊ͤͤΎ ͤ͊ͤ͘Έ ͔͍ͫͭͯ͒ͤͭ͜ύ ͭ ͦ΅ͦ. 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ. ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͍ͤ͊ͯͦ͟ͼ͍͜Σ Ύ͟͜ ͍͙͍;͙͊͡ 

͍ͤͤͦ͊͜ͼ͚ͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜Έ  ͍͍͔ͨͪͦ͊͒͗ͤͤ͜Ύ ͝͝ ͍ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͒͡Ύ 

ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͒ͦͫͭΈ ͍͎͊ͦͣ͜Φ ́͊͟Σ ͔ͦͪͣ͊͘͟Σ ͔͔͙ͭͦͪͭ;ͤ͜ ͔͙͊ͫͨͭ͟ 

͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͨͪͦͼ͔͍ͫ͜ ͯ ͫͺ͔ͪ͜ ͍͙ͦͫͭ͜ ͍͙͒ͦͫ͒͗ͯ͊͜͡͡ ͭ͊͟͜ ͍ͤ͊ͯͦ͟ͼ͜Σ Ύ͟ ˱Φ x ͔ͻΣ 

˸Φ ʕ ͍ͦ͟Σ ˾Φ ˥ ͔͍͙ͯͪ;Σ ˱Φ ˭ Ύ͘ΌͤΣ ˸Φ ˴ ͔͊͒ͣ͜ΎΣ ˻Φ ˶ ͍͔͊ͪͤͤͦ͜͟ ˱Φ ˽ ͙͚͒͊ͫ͜͡Σ ˸Φ ˽ -ͦ

ͭ͊΄͙ͤ͟Σ ˻Φ ˿ ͍͊;͔ͤͦ͟ ͭ͊ ͤ͜Φ ˴͙͊ͫ͡ͺ͊͜͟ͼ͜Ό ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͤͤͦ͊͜ͼ͚͜ ͍͙͒ͦͫ͒͗ͯ͊͜͡͡ 

˶Φ ˨ ͙͔͊ͤͤͦ͟͡Σ ˻Φ ˴ ͍ͦͦ͊͘͡Σ ˻Φ ˽͍ͦͨͦ͊ ͭ ͊ͤ͜ΦΣ ͔͔͔ͣͤ͒͗ͣͤͭ ͍ͦͫͭͤ͜͜ͻ ͍ͤͤͦ͊͜ͼ͚͜ 

͔͒ͦͫ͒͗ͤͦ͜͡ ͯ ͨͪ͊ͼΎͻ ˶Φ ˨ ͙͔͊ͤͤͦ͟͡Σ ͔ͦͪͣ͟͜ ͔͙͊ͫͨͭ͟ ͙ͨͫͻ͎ͦͦ͜͡͝ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 

͔͔͔ͣͤ͒͗ͣͤͭͯ ͍͙͍͔ͫͭͤͦ͜͡  ͍͒ ͔ͦͫ͒͗ͤͤ͜͡Ύͻ ˹Φ ˴ ͦͦͣͤͫ͜͡Έ͎ͦͦ͟ ͭ͊ ͤ͜Φ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͎ͪͦ͘͡Ύ͙ͤͯͭ ͫͯ;͊ͫͤ͜ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͍ͦͫͭͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͭ͊ 

͔͙͙ͦͪͫͭ͟͡ ͝ͻ ͪͦ͡Έ  ͯͣ ͔ͦ͒ͪͤ͊͘͜ͼ͜͝ ͭ͊ ͍͙ͨ͒͜΅͔ͤͤ͜ Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜Φ 
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˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔ͭͦͪ ͙ͭ;͙͚ͤ ͊ͤ͊͘͜͡  ͎ͯ͊͊͘͜͡Έ͔ͤͤͤΎ ͍͙ͤ͊ͯͦ͟ͻ 

͔͔͒͗ͪ͡  ͜ ͔͔͒͗ͪ͡ ͔͔ͣͪ͗͜ ͔͔ͤͭͪͤͭ͜Σ ͔ͣͭͦ͒ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜͝ ͍ͤ͊ͯͦͦ͟͝ 

ͤ͜ͺͦͪͣ͊ͼ͜͝Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡. ̆̆˱ ͫͭͦͭͭ͜͡Ύ ς ͼ͔ ;͊ͫ ͔͔ͨͪͻͦ͒ͯ ͒ͦ 

͍͙͔ͫͦͦͭ͟ͻ͎ͤͦͦ͜͡;͎ͤͦͦ ͤ͜ͺͦͪͣ͊ͼ͚͎ͤͦͦ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͯ Ύͦͣͯ͟ Ύͫͭ͟͜Έ ͡Ό͒ͫΈ͎ͦͦ͟ 

͔ͨͦͭͤͼ͊ͯ͜͡Σ ͍͔ͪͤ͜Έ ͍ͦͫ͜;͔ͤͦͫͭ͜  ͚ ͯ͟͡Έ͙ͭͯͪ ͍ͫΈ͎ͦͦ ͔͔ͤ͊ͫͤͤ͡Ύ ͍ͤ͊͋ͯ͊ΌͭΈ 

͍͙ͪ͜΄͊͡Έ͎ͤͦͦ ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͔ͦͤͦͣ͟͜;͎ͤͦͦ  ͚ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͦͫͭͯͨͯ ͙ͪ͊ͤ͟͝Φ 

˻͍ͫͭ͊͜ ̆̆˱ ͫͭͦͭͭ͜͡Ύ ς ͼ͔ ͍ͦͫͭ͊͜ ͒͡Ύ ͡Ό͙͙͒ͤΦ ˲͝ ͙͔ͫͭͪ͗ͤΈ ς ͍͙͍ͪͦ͊͘Ό;͊Σ 

ͯ͟͡Έ͍ͭͯͪͦͭͦͪ;͊ ͒ͦͣͤ͊ͤͭ͊͜Σ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦ͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ Ύ͊͟ ͒͊ͭͤ͊͘ 

͒ͦ ͍͙ͫ͊ͣͦͦͫͭ͜  ͚ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟Σ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΣ Ύ͊͟ ͍ͣ͜Ί ͙͙ͪͭ͟;ͤͦ ͙͙͙ͣͫͭ͡Σ 

ͦͨͪ͊ͼΈ͍͍͙ͦͯ͊ͭ ͪͤͦͣ͊ͤͭͤͯ͘͜͜ ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͤ͊͋ͯͭ͜ ͤ͊ͤͤ͘Ύ  ͚

ͯͣ ͤͤ͜Ύ ͒͡Ύ ͍ͭͦͪ;͎ͦͦ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͔͙ͨͪͦ͋ͣ͡ ό˽͙͎͊͊͡Σ ˽͙ͪͭͯ͊͡, 2015, ͫ Φ 5). 

 ̂ ͔ͦͤͭͫͭ͟͟͜ Ί͍͔͎ͪͦͤͭͪ͊͜ͼ͜͝ ͙̂ͪ͊ͤ͟͝ ͔͔ͫͪ͒ ͙͔͙ͨͪͦͪͭͭͤ͜ͻ ͤ͊ͨͪΎ͍ͣ͜ 

͔͍͒ͪ͗͊ͤͦ͝ ͙͙ͨͦͭ͜͟͡ ͍͙ͤ͊͘;͔ͤͦ ͔ͨͪͦ͋ͣͯ͡ ͚͎ͨͦͫͭͤͦͦ͜ ͍͙ͨ͒͜΅͔ͤͤΎ Ύͦͫͭ͟͜ 

͍͙ͦͫͭ͜Σ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ό ͝͝ ͣͫͭͯ͘͜  ͚ ͺͦͪͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ 

͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͍ͤͤͦ͊͜ͼ͚͜ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Φ ˹͍͊;͊͡Έ͙͚ͤ 

ͨͪͦͼ͔ͫ ͣ͊Ί ͙͋ͯͭ ͭͪ͊ͤͫͺ͍͙͚ͦͪͣͦ͊ͤ ͯ ͤ͊ͨͪΎͣ͜ ͙͍ͤ͒͒ͯ͊͊͘͜͜͜͡ͼ͜͝ ͍ͦͫͭͤ͜Έͦ͝ 

͍͊͘Ίͣͦ͒͜͝Σ ͍ͤ͊;͊ͤͤΎΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͭͦͪ;͎ͦͦ ͙͔ͣͫͤͤ͡Ύ ͭ ͊ ͋͘͜͡Έ΄͔ͤͤΎ 

͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙ͪͦ͋ͦͭ ͔͍ͫͭͯ͒ͤͭ͜Φ ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͣͯ͡Έ͙͔͚͙ͭͣ͒ͤ͜ͻ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ 

͔ͭͻ͎͚ͤͦͦ͜͡ ͍ ͍ͦͫͭ͜͜ ͍͊͒͘Ύ͙͟ ͤ͊Ύ͍ͤͦͫͭ͜ ͙͙ͣͤͦ͗ͤ ͙͊ͤ͊ͭ͜͡;͙ͤͻ ͨͪͦͼ͔͒ͯͪΤ 

͍͙͒ͪͭͦ͜͟͝ ͙ͫͭͪͯͭͯͪ͟Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ ΄͍͙͒ͦ͟ ͍͙͙ͤͦͫͭ ͋ͯ͒Έ-Ύ͟͜ ͙ͣͤ͘͜ ͒ ͦͣͫͭ͘͜ ͯ

͎͙ͨͪͦͪ͊ͣ ͔͊͗ͤͦ͘͡ ͍͒͜ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͝͝ ͊ͨͪͦ͋͊ͼ͜͝Τ ͙͍ͣͦ͗ͦͫͭ͜͡ ͔͔͎͙͋ͪͭ͘ ͚ 

ͦͨͪ͊ͼΈ͍͍͙ͦͯ͊ͭ ͍͔͙ͯ͟͡ ͟͜͡Έͫͭ͟͜Έ ͪͤͦͪ͒ͤͦ͘͜͜͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͭ͊ ͍͙ͦͣͨͦͤͯ͊ͭ͟ ͝͝  ͯ

ͪͯ͘;ͤͦͣͯ ͍͙͒͜ ͙ͫͨͪΎΊΥ ͙ͪͦͪͭͭ͘͟ΌΣ ͔͔͔͋ͪ͗ͤͤ͘Ό ͭ͊ ͍͙ͪͦͭͯ͘͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 

͔͚͒͋ͤͦͫͭ͘͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͔͎ͤ͊͗ͤͦͦ͡ ͚ͦ͗ͤ͟͜ ͡Ό͙͒ͤ͜ ͯͤ͊͜͟͡Έ͎ͤͦͦ ͫͨͦͯ͡;͔ͤͤΎ 

͙͙ͦͫͦ͋ͫͭͻ Ύ͔͚ͦͫͭ͟Τ ͺ͍ͦͪͣͯ͊ͤͤΌ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡Σ 

͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͍ͫ͊ͣͦ͒ ͔ͦͫͦͤ͊ͤͤ͟͡ΎΤ ͔͔͊͋ͨ͘͘;͔ͤͤΌ ͔ͦͣͨͫͤͦͫͭ͟͟͜͡ ͍͙͍;͔ͤͤΎ 

Ύ͍͙΅ ͚͒ͫͤͦͫͭ͜͜Σ ͔͔͔͍͋ͨͪͪͤͦͫͭ͘͜ ͍͊͘Ί͍ͣͦ͘ΩΎͯ͘͟ ͣ͗͜ ͎͙͙ͯͣ͊ͤͭ͊ͪͤͣ͜Σ ͔ͭͻͤ͜;͙͙ͤͣ 

͙ͤ͊ͯ͊ͣ͟  ͚͙͔ͣͫͭͼ͍ͭͦͣΤ ͚ͨͦͫͭͤͦͣͯ͜ ͙͒ͤ͊ͣ͜;ͤͦͣͯ ͍͔ͦͤͦͤͤ͡Ό ͣͫͭͯ͘͜Σ ͺͦͪͣ ͭ͊ 

͔͍ͣͭͦ͒͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͨͪͦͼ͔͍ͫ͜ ό˽͙͎͊͊͡Σ ˽͙ͪͭͯ͊͡Σ нлмрΣ ͫ Φ 4).  

˽͔͔ͪͻ͒͜ ͤ͊ ͍ͤͤͦ͊͜ͼ͚͙͚ͤ͜ ͻ͔͊ͪ͊ͭͪ͟ ͍ͤ͊;͊ͤͤΎ ͔͔ͨͪ͒͋͊;͊Ί ͔͚ͫͪͦͤͯ͘ 

ͪͦ͋ͦͭͯ ͤ͊͒ ͍͔ͫͭͦͪͤͤΎͣ ͍ͤ͊ͯͦͦ͟ ͍ͦ͋͐ͪͯͤͭͦ͊ͤͦ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͔͙ͫͫͭͣΣ 

͍͙͎ͣ͊͊Ί ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΣ ͙ͦͦͪ͒ͤ͊͟ͼ͜͝ ͙ͯͫ͘͡Έ ͙͍͒͒͊ͭ͟͜Σ ͔͙͍ͣͭͦ͒ͫͭ͜Σ 

͔͎͎͍ͨ͒͊ͦ͜Σ ͙ͨͫͻ͎͍ͦͦ͜͡Σ ͊ ͭ͊ͦ͗͟ ͔ͤ͊ͨͪͯ͗ͤͦ͝ ͨͪ͊ͼ͜ ͔͎͎͍ͨ͒͊ͦ͜-͙͍ͨͪ͊ͭ͟͟͜Φ 

˨͔͍ͦͤ͒͊ͤ͊ ͔͙ͭͪͣͤ͜ ζ͍ͤͤͦ͊͜ͼ͜ΎηΣ ζ͍ͤͤͦ͊͜ͼ͚͙͚ͤ͜ ͨͪͦͼ͔ͫη ͯ ͍ͭ͜;͙ͤ͘Ύ͚ͤ͜ 

͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͚͔ͣ͊͗ ͔ͤ ͍͙͍͙͗͊ͫ͡ΎΦ ˭͊ͪ͊͘ ͙ͫͭͯ͊ͼ͜Ύ ͙ͣͤ͊ͫ͘͜͡ΈΦ ˱ 

ͻͦ;͊ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ͼ͙ͻ ͔͍ͭͪͣͤ͜͜ ͯ ͙ͪͤ͘͜ͻ ͍͍͊ͭͦͪ͜ ͣ͊Ί ͫͯͭͭΊ͍͜ ͍͒ͣͤͤͦͫͭ͜͜͜Σ ͯ 

͙ͨͪ͊ͭ͟ͼ͜ ͍͙ͦͤ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͙͒ͦͫͭΈ ΄͙ͪͦͦ͟Σ ΅ͦ ͍ͫ͒͜;͙ͭΈ ͨͪͦ 




